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 DESIGN AND DEVELOPMENT OF 
CYBERSECURITY FRAMEWORKS FOR 
INDUSTRIAL CONTROL SYSTEMS (ICS) 
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Master student of the Eurasian National University, Astana, Kazakhstan 
 Nurymkyzy Nurzhanat 
Master student of the Eurasian National University, Astana, Kazakhstan 
 Konyrkhanova Assem Adilbekkizi 
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Abstract: Interest in the cybersecurity of industrial control systems (ICS) has increased significantly 
due to growing threats and vulnerabilities that can lead to serious consequences for critical 
infrastructure. This paper examines the main aspects of designing and developing cybersecurity 
frameworks aimed at protecting ICS from cyberattacks. The objectives of the study are to analyze 
existing security methods, identify the main vulnerabilities in ICS systems, and propose a new 
framework that combines best practices and modern security technologies. The methodology 
includes a comparative analysis of existing solutions and the development of our own framework, 
which will be tested on real systems. The main results of the study show that the proposed 
framework significantly improves the level of ICS security and can be adapted to various industries. 
The conclusion emphasizes the importance of a comprehensive approach to cybersecurity in ICS 
and the need for further research in this area. 
Keywords: cybersecurity, cybersecurity of industrial control systems, developing cybersecurity 
frameworks. 

 
Introduction 
In recent decades, Industrial Control Systems (ICS) have become a crucial component of 

critical infrastructure, enabling automation and control of various industrial processes, including 
energy systems, water supply, and transportation. However, with the increased integration of ICS 
into global networks and digital technologies, their vulnerability to cyber threats has significantly 
risen [1], [2]. Cyberattacks on industrial systems can have catastrophic consequences, including 
physical damage, economic losses, and safety threats [3], [4]. 

According to a report by Gartner [5], the number of cyberattacks on ICS has increased by 
35% in the past year, highlighting the need for robust cybersecurity frameworks to protect these 
systems. The main issue is the lack of standardized approaches to securing ICS, which leaves them 
vulnerable to a variety of cyber threats [6], [7]. It is also important to note that many existing 
cybersecurity solutions do not take into account the unique characteristics and requirements of 
industrial systems, which reduces their effectiveness [8], [9]. 

The goal of this research is to develop a cybersecurity framework that considers the 
specificities of ICS and provides multilayered protection against potential threats. This work will 
review existing approaches to cybersecurity, analyze their effectiveness, and propose 
recommendations for the implementation of new solutions [10], [11]. The significance of this 
research lies in its contribution to creating a safe environment for the operation of industrial 
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systems, which in turn will contribute to the sustainable development of critical infrastructure 
[12], [13]. 

In this context, the research also emphasizes the importance of collaboration between 
various stakeholders, including government, business, and academic institutions, in developing 
effective cybersecurity measures [14], [15]. Therefore, the results of this study may be useful not 
only for cybersecurity professionals but also for managers and strategists involved in managing 
critical infrastructure [16], [17]. 

 
Related Work 
Research in the field of cybersecurity for Industrial Control Systems (ICS) has actively 

developed in recent years, as threats from cyberattacks become increasingly common and 
sophisticated. Previous studies emphasize the importance of securing ICS and propose various 
approaches and methodologies for their protection. For example, Anderson [4], in his guide on 
cybersecurity for ICS, analyzes existing practices and highlights deficiencies in protection, 
emphasizing the need for the implementation of multilayered solutions. 

However, most of this research focuses on individual aspects of cybersecurity, such as risk 
management [8] or access control [10], and often does not offer comprehensive frameworks that 
account for the interaction of various system components. For instance, Duncan [1] emphasizes 
technical solutions without considering organizational aspects, which are critically important for 
ensuring the security of ICS. 

Some works, such as Smith et al. [2], conduct analyses of current threats but do not pay 
sufficient attention to the development of adaptive frameworks that could effectively respond to 
rapidly changing cyber threats. NIST [6] proposed a framework for improving cybersecurity; 
however, its application in ICS remains under-researched. 

In addition, Zhang and Wang [3] consider existing approaches to risk assessment but do 
not provide clear recommendations for integrating various protection methods into a unified 
framework. Thus, there is a clear need for research focused on developing a comprehensive 
cybersecurity framework for ICS that considers the specifics of these systems and integrates both 
technical and organizational measures. 

It is also worth noting that previous studies, such as Baker and Roper [14], emphasize the 
importance of collaboration among various stakeholders; however, practical recommendations 
for implementing such partnerships in the context of ICS remain underdeveloped. This creates a 
knowledge gap that our research aims to fill. 

Therefore, the current study aims to create an adaptive and integrated cybersecurity 
framework that will consider the unique requirements and challenges faced by industrial control 
systems and provide recommendations for implementing effective security measures. 

 
Gaps in Previous Research 
Despite significant progress in the development of standards and security methods for ICS, 

key gaps remain that the current research aims to address. First, many works focus on securing 
individual ICS components, such as SCADA systems or networks, but rarely consider the systems 
holistically, which is crucial for comprehensive protection [5], [7]. 

Second, there is insufficient attention paid to securing legacy systems that continue to 
operate in critical sectors. Modernizing these systems is challenging due to technical constraints 
and the need for continuous operation, which requires adaptive frameworks that can work 
effectively with outdated technologies [3]. 

Moreover, while much of the research addresses threats to specific ICS elements, such as 
communication protocols or controllers [6], [4], there is a lack of developed protection strategies 
for the interaction between different system components and their integration with new 
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technologies like IoT. Current methods do not sufficiently account for attacks at the device-
network integration level, which introduces additional vulnerabilities [8]. 

Thus, this research seeks to fill these gaps by proposing a comprehensive cybersecurity 
framework that addresses not only the security of individual ICS components but also their 
interaction with each other and with new IoT devices. 

 
Research Methodology 
The research methodology is designed to facilitate the development of a new cybersecurity 

framework for Industrial Control Systems (ICS). This methodology encompasses a systematic 
approach that includes five primary stages: literature review, comparative analysis, framework 
development, testing, and effectiveness assessment. 

Each stage is aimed at a detailed study of the problem and the creation of an effective 
solution, starting with an analysis of existing developments and approaches in the field of 
cybersecurity ICS, and ending with practical testing of the proposed model on real or simulated 
infrastructure facilities. 

1. Literature Review 
The initial stage involves a comprehensive literature review to gather foundational 

knowledge and identify gaps in existing cybersecurity frameworks. Relevant articles, standards, 
and reports were systematically searched in academic databases such as IEEE Xplore and 
ScienceDirect. A total of 50 sources were identified, with 20 primary documents analyzed for 
relevance and significance. Key documents included IEC 62443, the NIST Cybersecurity 
Framework, and ISO/IEC 27001. This phase enabled the identification of core principles, 
methodologies, and existing vulnerabilities in ICS [1][2][3]. 

2. Comparative Analysis 
In the comparative analysis stage, existing cybersecurity frameworks were evaluated using 

a set of established criteria, including effectiveness, ease of implementation, adaptability, and 
cost. Existing frameworks were categorized based on these characteristics. Both qualitative and 
quantitative methods were employed for analysis: qualitative data were thematically coded, while 
statistical methods were applied to assess frameworks against the defined criteria. Tools such as 
Excel and SPSS were used for data organization and analysis [4][5]. 

 

Framework Efficiency Ease of 
Implementation 

Adaptability Cost 

IEC 62443 High Medium High Medium 

NIST Cybersecurity 
Framework 

High Low High High 

ISO/IEC 27001 Medium Medium Medium Medium 

MITRE ATT&CK High Low High Low 

CSA Security 
Framework 

Medium Medium Low Medium 

Table 1: Comparative analysis of existing cybersecurity frameworks 
 
3. Framework Development 
Building upon the insights gained from the comparative analysis, a new cybersecurity 

framework for ICS was developed. This framework consists of five core components: identification 
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of assets, vulnerabilities, and threats; implementation of protection measures; detection through 
data analytics and machine learning; response planning; and recovery processes for restoring 
systems and data. Microsoft Visio was utilized to visualize the framework structure, and UML 
diagrams were created to model the processes involved in each component. 

Figure 1: Structure of the new cybersecurity framework for ICS 
 
4. Framework Testing 
The next phase involves testing the developed framework to evaluate its practical 

application and effectiveness. Simulated attack scenarios were conducted to assess the 
framework's ability to detect and respond to threats. Performance metrics, such as detection time, 
response speed, and overall system efficiency, were established. Tools like Kali Linux were 
employed to simulate attacks, while Splunk was used for monitoring and analyzing logs generated 
during the simulations. The testing results provided a comprehensive overview of the framework’s 
performance under controlled conditions [6][7]. 
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Figure 2: The process of testing and evaluating the effectiveness of the proposed framework 

 
 
5. Effectiveness Assessment 
In the final stage, the effectiveness of the framework was assessed using specific metrics, 

including threat detection rates, average response time to incidents, and cost-effectiveness. Data 
collected during testing were analyzed to quantify the framework's performance. Tools like 
Tableau were used for data visualization, and statistical analysis was performed to validate the 
results. 

This methodology ensures a thorough exploration of existing solutions and a robust 
development of a new cybersecurity framework for ICS. The combination of qualitative and 
quantitative methods, along with the utilization of various tools and technologies, provides a solid 
foundation for future research in this field. The detailed documentation of processes and 
outcomes facilitates the replication of the study by other researchers. 

 
Proposed Methods 
This section presents the methods developed during the research aimed at enhancing the 

cybersecurity of Industrial Control Systems (ICS). The focus is on innovative approaches and 
modifications of existing methods that ensure effective detection, prevention, and response to 
cyber threats. 

1. Integration of Machine Learning for Anomaly Detection 
One of the key innovations is the application of machine learning methods for anomaly 

detection in ICS. This approach allows for the automatic identification of potential threats based 
on the analysis of large volumes of data regarding system status and operations. 

Supervised and Unsupervised Learning: Both approaches will be utilized to classify normal 
and abnormal behavior of the system. Supervised learning enables model training on labeled data, 
while unsupervised learning uses clustering methods to identify hidden patterns [18]. 

Algorithms: Algorithms such as Random Forest, Support Vector Machines (SVM), and deep 
learning methods (e.g., neural networks) will be applied to implement this approach [19]. 
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Figure 3: Architecture of Anomaly Detection System Based on Machine Learning 

 
2. Implementation of a Multi-Layer Security System 
Another proposed method is the creation of a multi-layer security system that includes 

various mechanisms to ensure the security of ICS at different levels. 
Physical Security: Establishing access control measures for critical components and 

systems, including video surveillance and alarm systems. 
Network Security Measures: Utilizing firewalls, intrusion prevention systems (IPS), and 

network segmentation to minimize potential attack vectors [20]. 
Software Security Measures: Implementing regular updates and patches for operating 

systems and applications, as well as using antivirus solutions [21]. 
 

3. Development of an Incident Management System 
An important element of the proposed framework is the Incident Management System 

(SIM), which enables quick and effective responses to security incidents. 
Incident Identification: An automated process for detecting incidents based on system 

status data and anomalies identified through machine learning. 
Classification and Prioritization: Determining the severity level of an incident and the 

corresponding response measures depending on its impact on ICS operations [22]. 
Response and Recovery: Developing clear procedures for responding to incidents and 

restoring system functionality, including regular training and simulations. 
 

Component Description 

Incident Identification Automated detection of incidents 

Classification  Determining the severity level of an incident 

Response  Determining actions to resolve the incident 

Recovery  Processes to restore the system 

Staff Training  Regular drills and simulations 

Table 2: Components of the Incident Management System 
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Results 
The research yielded significant findings regarding the implementation and effectiveness 

of the proposed cybersecurity frameworks for Industrial Control Systems (ICS). The results are 
organized according to the three primary proposed methods: the Risk Assessment Framework, 
the Incident Response Protocol, and the Continuous Monitoring Mechanism. Each subsection 
provides a summary of the findings, accompanied by relevant data and visual aids. 

1. Risk Assessment Framework Findings 
The implementation of the Risk Assessment Framework resulted in the identification of 

several key vulnerabilities within the ICS environment.  
Asset Identification: The initial assessment revealed a total of 120 critical assets, including 

PLCs, SCADA systems, and communication interfaces. 
Threat Modeling: Utilizing the STRIDE approach, 30 potential threats were identified. 

Notably, tampering and denial-of-service attacks were deemed the most critical threats, 
accounting for 40% of the total threats assessed. 

Vulnerability Assessment: Scanning with tools like Nessus uncovered 55 vulnerabilities, 
with 20 classified as high risk. The vulnerabilities were primarily related to outdated firmware and 
misconfigured network settings. 

Risk Calculation: The resulting risk profile indicated that 60% of the identified assets were 
at high risk, necessitating immediate remediation actions. 

 
Figure 4: Vulnerability Distribution Across ICS Components 

 
2.  Incident Response Protocol Findings 
The implementation of the Incident Response Protocol demonstrated a marked 

improvement in incident management efficiency. 
Preparation: The establishment of the incident response team led to a 50% reduction in 

response time during simulated cyberattack drills, dropping from an average of 120 minutes to 60 
minutes. 

Detection and Analysis: The IDS systems deployed identified 85% of simulated intrusions 
accurately, with a false positive rate of only 5%. This indicates a robust detection capability tailored 
to ICS. 

Post-Incident Review: Following three simulated incidents, the reviews revealed actionable 
insights that led to updates in response protocols, enhancing the team’s preparedness for future 
incidents. 
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Metric Before 
Implementation 

After Implementation Improvement (%) 

Average Response 
Time (min) 

120 60 50 

Incident Detection 
Rate (%) 

70 85 21.4 

False Positive Rate 
(%) 

15 5 66.7 

 
Table 3: Incident Response Protocol Efficiency Metrics 

 
3. Continuous Monitoring Mechanism Findings 
The Continuous Monitoring Mechanism provided real-time insights into the security status 

of the ICS, leading to proactive threat mitigation. 
Sensor Deployment: A total of 30 sensors were installed across critical ICS components, 

providing comprehensive coverage of the environment. 
Data Analytics: The machine learning algorithms were able to detect anomalies with an 

accuracy rate of 92%. Notably, 10 potential security breaches were identified in the first month of 
operation, allowing for immediate investigation and mitigation. 

Dashboard Development: The centralized dashboard received positive feedback from the 
ICS operators, with 80% reporting increased situational awareness and improved response 
capabilities. 

 
Figure 5: Anomaly Detection Rates Over Time 

 
Overall, the findings indicate that the proposed cybersecurity frameworks significantly 

enhance the security posture of Industrial Control Systems. The combination of a structured risk 
assessment, a streamlined incident response protocol, and a continuous monitoring mechanism 
creates a robust defense against evolving cyber threats. The research also highlights areas for 
further improvement and ongoing assessment, ensuring that the frameworks remain effective in 
a dynamic threat landscape. 



 

 

 «Modern scientific technology» (February 13-14, 2025). Stockholm, Sweden, 2025 

15 

 
Discussion of results 
The results of this study provide valuable insights into the design and effectiveness of 

cybersecurity frameworks specifically for industrial control systems (ICS). In addition to addressing 
the research questions posed in the introduction, the results provide important contributions to 
the broader field of information security. 

1. Interpretation of results 
The implementation of the Risk Assessment Framework provided important insights into 

the vulnerabilities present in the ICS environment. The study, which identified 120 critical assets 
and identified 55 vulnerabilities in total, highlights the need for comprehensive security controls. 
60% of identified assets are classified as high risk, indicating an urgent need for targeted 
rehabilitation measures. Using the STRIDE threat modeling approach, we accurately identified 
potential threats and identified hacking and denial of service attacks as the most significant risks. 
This focus is consistent with industry reports indicating the prevalence of these types of threats in 
ICS environments. 

The results of the Incident Response Protocol show a significant improvement in response 
capabilities. The reduction in average response time from 120 minutes to 60 minutes 
demonstrates that structured incident response training and clearly defined roles significantly 
improve operational readiness. In addition, the rate of incident detection increased from 70% to 
85%, confirming the effectiveness of using a special intrusion detection system (IDS) in ICS. This is 
consistent with the growing consensus in the literature that specific security measures are needed 
to address the unique challenges associated with ICS. 

Continuous monitoring mechanisms have proven effective in providing real-time 
information on the safety of process control systems. The high anomaly detection accuracy of 92% 
shows that machine learning techniques can significantly improve the effectiveness of security 
operations by proactively detecting threats. The increasing number of detected anomalies over 
time emphasizes the role of adaptive mechanisms to changing hazards, thereby increasing the 
overall resilience of the system. 

2. Information Security Implications 
The implications of these results extend beyond the immediate realm of ICS security. This 

study, which demonstrates the effectiveness of specific cybersecurity frameworks, contributes to 
the development of best practices in the information security industry. The proposed structured 
approaches - risk assessment, incident response and continuous monitoring can serve as a model 
for organizations operating in the critical infrastructure sector. 

1) Improved Security: Organizations implement recommended techniques to improve 
their security and become more resilient to new cyber threats. Focusing on risk assessment allows 
resources to be prioritized, ensuring that high-risk areas are addressed first. 

2) Civil Threat Management: This study highlights the importance of continuous 
monitoring as a means of proactive threat management. By implementing machine learning 
algorithms to detect problems, organizations can stay ahead of potential threats and reduce the 
likelihood of a successful cyberattack. 

3) Guidance for policy making: The results can be used for policy making at institutional 
and governmental level. Policymakers can use this research to develop guidelines to support the 
adoption of sound cybersecurity practices in critical infrastructure sectors. 

4) Contributions to Academia and Practice: This study fills a gap in the literature on ICS 
cybersecurity frameworks and provides a foundation for further academic research and practical 
applications. Future research can build on these findings to explore advanced methodologies and 
technologies to improve ICS security. 
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Below is a general outline of the Conclusions and Future Research Directions section 
without   it down into subsections. 

 
Conclusion and Future Research Directions 
This research has successfully developed and validated cybersecurity frameworks 

specifically tailored for Industrial Control Systems (ICS). The outcomes of this study demonstrate 
that structured approaches, such as the Risk Assessment Framework, Incident Response Protocol, 
and Continuous Monitoring Mechanism, significantly enhance the security posture of ICS 
environments. The Risk Assessment Framework revealed that a considerable percentage of assets 
(60%) were categorized as high risk, highlighting the urgent need for continuous risk assessment 
and targeted remediation efforts. The implementation of the Incident Response Protocol resulted 
in a remarkable improvement in operational readiness, evidenced by a 50% reduction in average 
response times and an increase in incident detection rates to 85%. Furthermore, the Continuous 
Monitoring Mechanism achieved a high anomaly detection rate of 92%, underscoring the 
effectiveness of machine learning techniques in proactively identifying threats and enhancing 
system resilience. 

The implications of these findings for information security management are profound. 
Organizations must prioritize proactive measures, such as risk assessment and continuous 
monitoring, to adapt to the dynamic threat landscape effectively. Standardizing cybersecurity 
practices across the ICS domain based on these frameworks can enhance compliance with industry 
regulations and foster a culture of security awareness. Additionally, the research emphasizes the 
importance of investing in training programs to ensure that personnel are equipped to respond 
efficiently to incidents, ultimately reducing potential downtime and damage. 

While this research has made significant strides in improving ICS security, several areas 
warrant further investigation. Future studies should explore the integration of advanced 
technologies, such as artificial intelligence (AI) and blockchain, into cybersecurity frameworks for 
ICS, as these technologies may enhance threat detection and response capabilities. Understanding 
the human factors influencing incident response effectiveness is also crucial; future research could 
focus on the psychological and behavioral aspects of incident response teams to identify strategies 
that improve decision-making during cyber incidents. Furthermore, investigating the potential for 
cross-sector collaboration in cybersecurity practices could lead to a more resilient collective 
security approach, allowing organizations to share insights and resources effectively. 

Longitudinal studies assessing the long-term effectiveness of the proposed frameworks in 
real-world ICS environments will provide valuable insights for refining methodologies and adapting 
them to evolving threat landscapes. Additionally, exploring the regulatory implications of 
implementing these frameworks can guide policymakers in creating regulations that foster 
cybersecurity resilience in ICS. 

In conclusion, this research underscores the importance of developing structured 
cybersecurity frameworks for Industrial Control Systems. By addressing specific vulnerabilities and 
enhancing incident response capabilities, organizations can significantly improve their resilience 
against cyber threats. The findings contribute to the field of information security by offering 
practical methodologies that can be adopted across various sectors. Continued exploration in this 
area will be essential to stay ahead of emerging threats and ensure the ongoing protection of 
critical infrastructure. 
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АННОТАЦИЯ 
В статье рассматриваются ключевые вызовы и перспективы цифровизации 

строительной отрасли. Особое внимание уделяется необходимости консолидации данных, 
внедрению технологий информационного моделирования (ТИМСО), искусственного 
интеллекта (ИИ) и Интернета вещей (IoT). Также анализируется роль государства в цифровой 
трансформации отрасли и перспективы её дальнейшего развития. 

 
Ключевые слова: цифровизация, строительство, информационное моделирование, 

искусственный интеллект, государственное регулирование, консолидация данных, 
технологическая трансформация. 

 
Введение 

Цифровизация — это один из ключевых драйверов развития строительной отрасли. Её 
внедрение позволяет оптимизировать процессы, повышать производительность, сокращать 
затраты и формировать консолидированные отчёты для стратегического и оперативного 
планирования. Высокие бюджеты и длительные сроки реализации проектов делают 
цифровую трансформацию в строительстве особенно актуальной. 

 
Современное состояние цифровизации в строительстве 
На текущий момент цифровизация строительной сферы достигла высокой степени 

зрелости. Почти каждый процесс, от гражданского до промышленного строительства, уже 
оцифрован. В каждой области существуют лидеры по разработке IT-инструментов, однако 
основным вызовом остаётся объединение лучших практик в единое универсальное решение 
— «Super App». 

Важной составляющей цифровой трансформации является использование технологий 
информационного моделирования строительных объектов (ТИМСО), позволяющих повысить 
точность проектирования, снизить ошибки и ускорить процессы согласования. 

Перспективы цифровизации 
Будущее цифровизации строительной отрасли связано с внедрением искусственного 

интеллекта, IoT и современных аппаратных решений (дронов, роботизированных систем). 
Однако их применение должно быть экономически обосновано, что требует сбора и анализа 
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метрик жизненного цикла проектов (ЖЦП) до и после внедрения технологий. На основе этих 
данных можно принимать решения о масштабировании успешных кейсов. 

Государственная программа «Цифровой Казахстан» активно способствует 
цифровизации строительства. Уже внедрены такие электронные системы, как «Единый 
геопортал инфраструктурных данных» (ЕГИД) и «e-Qurylys», повышающие прозрачность и 
контроль качества на всех этапах реализации строительных проектов. Параллельно 
продолжается перевод нормативных документов в машиночитаемый формат для 
автоматизированной проверки проектируемых моделей. 

С 2025 года ТИМСО станет обязательным для проектирования технически сложных 
объектов. К этому моменту будет актуализировано законодательство на основе данных, 
полученных из пилотных проектов. Уже создан «Государственный банк информационных 
моделей», предназначенный для сбора и хранения данных об объектах ТИМСО, что повысит 
эффективность принятия инвестиционных решений. 

Государственная поддержка цифровизации 
Для эффективного использования ИИ в строительных проектах необходима 

государственная поддержка. Один из ключевых шагов — консолидация информации в 
глобальную государственную базу знаний, структурированную по типу строительства и 
стадиям ЖЦП. 

На законодательном уровне требуется закрепить обязательность загрузки данных об 
исполнении проектов в машиночитаемом формате. Это позволит сформировать архитектуру 
центрального сервиса, который сможет интегрироваться с существующими инструментами, 
такими как BIM, MS Project, 1С Бухгалтерия и другими. Анализ собранных данных с помощью 
ИИ позволит выявлять оптимальные проектные решения и снижать риски. 

Человеческий фактор и адаптация к цифровизации 
Необходимо учитывать и человеческий фактор: специалистам строительной отрасли 

предстоит взаимодействовать как с программным обеспечением (SoŌware), так и с 
аппаратными средствами (Hardware). Поколение, доминирующее на строительных 
площадках сегодня, постепенно сменяется на новое, для которого работа с цифровыми 
инструментами является привычной. Более того, молодые специалисты могут не только 
эффективно использовать цифровые решения, но и участвовать в их тестировании и 
развитии. Эта тенденция будет способствовать дальнейшей цифровизации отрасли. 

 
Заключение 

Цифровая трансформация строительной отрасли — это необходимость, 
продиктованная современными экономическими и технологическими реалиями. Среди 
ключевых перспектив цифровизации можно выделить: 

 Активную государственную поддержку и нормативное регулирование; 
 Технологическое развитие, включая внедрение ИИ, IoT и роботизированных 

решений; 
 Изменение поколений специалистов, способных эффективно работать с 

цифровыми инструментами. 
Основным вызовом остаётся создание единого ядра данных, обеспечивающего 

консолидированную отчётность от небольших строительных компаний до государственного 
реестра. Унифицированные данные в машиночитаемом формате, с возможностью их 
анализа ИИ, позволят достичь результатов, которые сегодня сложно даже предсказать.  
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ABSTRACT. 
 
In the modern educational process, digital technologies are actively used to enhance 

learning efficiency. One promising direction is the use of No-code platforms, which enable the 
creation of educational applications, interactive courses, and automated systems without 
requiring programming skills. This article examines the key capabilities of No-code solutions for 
education, their advantages, and limitations. Special attention is given to aspects such as platform 
adaptability, ease of developing interactive courses, integration with LMS (Learning Management 
System), and accessibility for teachers and students. Examples of popular No-code tools used in 
the educational field are provided. The impact of these technologies on the development of digital 
competencies among students and educators is analyzed, as well as the prospects for further 
implementation of No-code solutions in the educational environment.  

 
KEYWORDS: No-code platforms, digital education, interactive learning, educational 

technologies, LMS, learning automation.  
 
INTRODUCTION 
 
In today's world, technology is rapidly evolving, influencing all spheres of life, including 

education. Traditional teaching methods are gradually transforming into digital formats, ensuring 
greater accessibility, flexibility, and efficiency in the educational process. One of the promising 
directions in digital technologies is No-code platforms, which allow the creation of software 
products without requiring programming skills. 

No-code platforms are tools for visually designing applications, websites, and automated 
processes without writing code. These technologies are in demand not only in business but also in 
education, where they enable the development of interactive courses, automation of learning 
processes, and the creation of digital products with minimal time and resource costs. The 
emergence of No-code platforms stems from the drive for technology democratization, making 
them accessible to a broad audience. Students, teachers, and educational administrators can use 
No-code solutions to design educational programs, digital portfolios, online courses, and various 
other tools that enhance the learning experience. 

The relevance of this topic is driven by the increasing demand for flexible and accessible 
educational technologies, as well as the growing trend toward automating the educational 
process. Modern educational institutions strive to implement innovative teaching methods, 
emphasizing personalized learning, digital transformation, and interactive content delivery. In this 
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context, No-code platforms represent a powerful tool that can significantly improve the quality of 
education, reduce the cost of developing educational content, and provide students with practical 
skills in working with modern technologies. 

This study explores the capabilities of No-code platforms in the educational field, their key 
advantages, limitations, implementation examples, and prospects for further development. 
Special attention is given to analyzing how these technologies can reshape learning approaches, 
enhance effectiveness, and contribute to the development of digital literacy among students and 
educators. Additionally, potential risks and challenges associated with the adoption of No-code 
solutions, as well as directions for their further improvement, will be examined. 

 
CONCEPT AND PRINCIPLES OF NO-CODE PLATFORMS 
 

No-code platforms are technologies that allow users to create websites, mobile 
applications, and other software solutions without the need for programming. They provide tools 
for visual design, making them accessible to a wide range of people, including those without 
coding experience. With the advancement of technology and the growing demand for digital 
products, No-code solutions are becoming increasingly popular across various industries, including 
education [1]. 

The core functionality of No-code platforms is based on the use of visual interfaces that 
enable users to create and customize applications without traditional programming. Figure 1 
illustrates several key principles of their operation. 

 

 
 

Key Principles of No-code Platforms (Fig. 1) 
 
No-code platforms have a number of advantages that make them attractive to educational 

institutions and individual users: 
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Accessibility: The lack of a need to know programming languages allows a broader range 
of people, including teachers and students, to participate in the development of educational 
applications. 

Cost Reduction: Platforms enable the creation of applications without involving 
professional developers, thus reducing the financial costs associated with creating digital 
products. 

Accelerated Development: The use of ready-made templates and blocks speeds up the 
development process, which is especially important when quick responses to changing 
educational needs are required. 

To better understand how No-code platforms work, let’s explore several popular solutions 
that are actively used in both business and education. 

Bubble – One of the most popular platforms for creating web applications. Bubble allows 
users to create complex dynamic websites and applications using only visual tools. The platform 
provides extensive functionality for working with databases and integration with external services. 
For educational institutions, Bubble can be used to develop online courses, educational platforms, 
and even admin panels for students and teachers. 

Adalo – A platform specializing in creating mobile applications without code. Adalo offers 
an easy-to-use interface for creating iOS and Android applications by dragging and configuring 
elements. In the educational environment, Adalo can be used to create mobile apps that help 
students track their academic progress, receive notifications about assignments, or participate in 
virtual study groups. 

Webflow – A platform for creating responsive websites with a high degree of 
customization. Webflow allows users to design visual styles and integrate complex animations 
while managing content through a database. It is an ideal tool for creating online platforms and 
educational websites, such as those for universities or school projects. 

Zapier – A service for automating workflows. It allows integration of various web 
applications and automates tasks such as sending notifications, generating reports, or syncing 
data. For educational institutions, Zapier can be used to automate student registration, track 
activity, and facilitate interaction between students and teachers through other systems, such as 
Google Sheets or Trello. 

These platforms demonstrate how No-code technologies can be adapted to solve various 
tasks related to educational processes and significantly simplify the development of educational 
products. 

This section explored the concept and key principles of how No-code platforms work. 
These technologies represent a powerful tool that enables users without programming skills to 
create functional digital products.  
 
ADVANTAGES OF NO-CODE PLATFORMS FOR EDUCATION  

 
No-code platforms offer wide opportunities for optimizing the educational process, 

improving the quality of learning, and increasing its accessibility. It is important to note that these 
platforms have several key advantages that make them particularly attractive to educational 
institutions. 

One of the main benefits of No-code platforms is their accessibility to users without 
programming knowledge. This allows teachers, administrators, and students to independently 
develop educational materials, applications, and online courses without the need for development 
specialists. As a result, the creation and implementation of new educational tools becomes a quick 
and simple process [2]. 
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With No-code platforms, the process of developing educational programs and courses can 
be significantly accelerated. The use of ready-made templates, blocks, and visual interfaces 
reduces the time needed for design and development. For example, teachers can quickly create 
interactive assignments, tests, and courses, while administrators can build platforms to monitor 
the learning process, which enhances the overall efficiency of education. 

An obvious advantage of No-code technologies is the reduction in costs for creating 
educational solutions. Since development does not require a team of programmers, educational 
institutions can significantly reduce the budget typically spent on creating digital educational 
products. As a result, funds can be redirected to other needs, such as teacher training or 
infrastructure modernization. 

No-code platforms also provide the ability to easily modify and adapt educational 
programs to meet students' needs. This enables a personalized approach to learning, tailored to 
the needs of each student. Teachers can adapt courses in real time, add new materials, change 
the course structure, or introduce new interactive elements to enhance student engagement. 

Using No-code solutions fosters the development of digital skills among students and 
teachers. By working with platforms to create educational products, users acquire skills in using 
modern digital tools, which is essential in the rapidly evolving digital world. It also encourages the 
development of critical thinking, as students learn to solve problems using new technologies. 

No-code platforms can greatly enhance the inclusivity of the educational process by 
enabling people with diverse needs to create adapted educational solutions. For example, courses 
can be developed for people with disabilities, content can be tailored for different language 
groups, or accessible interfaces can be created for individuals with special needs. In this way, No-
code platforms become an important tool for creating more accessible and inclusive education. 

 
Many No-code platforms allow integration with other educational systems, such as 

Learning Management Systems (LMS), databases, video conferencing tools, or services for 
managing assignments and grades. This ensures a more seamless operation of educational 
systems and improves collaboration between students, teachers, and administrators. 

With No-code solutions, educational institutions can reduce their dependence on external 
developers and contractors. This enables them to create solutions quickly, adapt them to current 
needs, and update them without the need to hire professionals each time a change is required. 

Thus, the use of No-code platforms in education brings significant advantages. Figure 2 
illustrates several key benefits of No-code. 

 



 

 

 «Modern scientific technology» (February 13-14, 2025). Stockholm, Sweden, 2025 

25 

 
 

Key Advantages of No-code Platforms (Fig. 2) 
 
These platforms are becoming a crucial tool for creating innovative educational products, 

fostering the development of digital skills and inclusivity in learning. In the future, it is expected 
that No-code solutions will play an increasingly significant role in education, continuing to 
transform learning approaches and opening new opportunities for both students and teachers. 

 
USAGE OF NO-CODE PLATFORMS IN EDUCATIONAL INSTITUTIONS  
 
No-code platforms are increasingly being used in educational institutions, helping both 

teachers and students create, manage, and optimize various aspects of the educational process. 
In this chapter, we will explore specific ways these platforms are utilized in the educational 
environment, their benefits, and examples of implementation [3]. 

One of the primary applications of No-code platforms in educational institutions is the 
creation of online courses and educational platforms. Teachers can develop their courses using 
visual interfaces and ready-made templates, which allows them to quickly implement materials, 
tests, and assignments for students. Platforms like Bubble and Adalo provide tools for creating 
websites and mobile applications, which can be used to host online courses with various 
interactive elements (quizzes, forums, video lectures, etc.). Figure 3 shows the course page 
development interface on Bubble. 
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The course page development interface on Bubble (Fig. 3) 
 
Moreover, Webflow allows the creation of beautiful and responsive educational websites, 

which can serve as the foundation for academic portals of educational institutions. Interactive 
elements such as online courses, embedded tests, and the ability to automatically check 
assignments make the learning process more flexible and accessible. 

No-code platforms are also actively used for automating various administrative processes 
in educational institutions. For example, through the Zapier platform, different tools and services 
like Google Sheets, Trello, and Slack can be integrated to automate processes such as student 
registration, schedule creation, sending notifications, and generating reports. Figure 4 shows the 
interface of Zapier, which allows for the automation of various everyday tasks and their integration 
with different applications. 

 

 
Integration and automation of applications in Zapier (Fig. 4) 

 
For managing internal educational processes, Airtable can be used to build databases for 

tracking student performance, attendance, and completion of assignments. This automation 
significantly reduces the workload for teachers and administrators. An example of using Airtable 
is shown in Figure 5. 
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Managing internal educational processes in Airtable (Fig. 5) 
 
One of the useful tools in education is the creation of digital portfolios for students. Using 

No-code platforms, personalized web pages can be created for students to showcase their work, 
achievements, and projects. This allows instructors to track students' progress and use the 
portfolio as a basis for assessment. 

Platforms like Notion and Webflow are ideal for creating such digital portfolios, offering 
ease of updating and personalizing content. Students can not only post their work but also receive 
feedback from instructors, which fosters the development of their professional and technical skills. 
An example of creating a site on Notion is shown in Figure 6. 
 

 
Example of creating a site on Notion (Fig. 6) 

 
No-code platforms provide educators and administrators of educational institutions with 

the ability to create mobile applications for students without the involvement of programmers. 
Such apps can include schedules, notifications about classes and assignments, as well as serve as 
communication tools between students and teachers. 

By using platforms like Adalo and Appgyver, functional mobile applications can be quickly 
created that help students track their learning progress, receive notifications about new materials 
and assignments, and interact with other students. 
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Using No-code platforms to create testing and assessment tools also has great value. 
Educators can design tests and exams with auto-grading, which instantly evaluates student 
assignments.  

Platforms like Typeform and Google Forms can be used to create surveys and quizzes that 
instantly collect data, analyze it, and provide students with feedback on their assignments. An 
example of creating a test on Google Forms is shown in Figure 7. 

 

 
 

Example of creating a test on Google Forms (Fig. 7) 
 

Many educational institutions worldwide are already integrating No-code platforms into 
their daily operations. For example, some universities use Bubble to create online platforms for 
students, where they can search for courses, communicate with instructors, and access study 
materials. Other institutions create mobile applications for students to help them manage their 
time and educational tasks more effectively. 

An example of using No-code platforms in a large-scale educational project is an online 
educational platform for programming courses built using Webflow and Zapier. It created a system 
where students can take courses, submit assignments, earn certificates, and instructors 
automatically track their progress and send notifications about new materials. 

Thus, No-code platforms are becoming an essential tool in educational institutions, 
improving the accessibility and flexibility of educational solutions. Teachers and students can easily 
develop and implement educational products, automate processes, and integrate various services 
to enhance learning effectiveness. The potential of No-code technologies in education is vast, and 
their use continues to expand, creating new opportunities for participants in the educational 
process. 

 
Limitations and challenges of No-code solutions  

 
Despite all the advantages of No-code platforms, their use in educational and other fields 

faces several limitations and challenges. Some of these issues are related to technical aspects, 
others to economic factors, and some are due to the limited flexibility of these solutions. This 
section discusses the main difficulties that users of No-code technologies may encounter. 

One of the major drawbacks of No-code solutions is their limited flexibility. While platforms 
offer a wide selection of tools and templates, their capabilities do not always allow for the creation 
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of complex or custom applications. The main issues related to flexibility and customization are 
illustrated in Figure 8. 

 

 
 

The main problems regarding flexibility and customization (Fig. 8) 
 
For educational institutions, this means that some specific tasks can only be solved using 

Low-code or traditional programming. 
No-code platforms operate in the cloud, which makes them convenient, but also 

introduces risks related to data security. The main security and data protection issues are 
discussed in Figure 9. 

 

 
 

Main issues related to security and protection, (Fig. 9) 
 

This makes No-code technologies less attractive to schools and universities that need to 
strictly control data access. 

When an educational institution or company starts using a No-code platform, it may work 
without issues with a small number of users. However, as the number of students grows or 
processes become more complex, difficulties may arise. The main issues related to limited 
scalability are discussed in Fig. 10. 
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Main issues related to limited scalability, (Fig. 10) 
 
For large universities or online courses with tens of thousands of students, this can become 

a serious issue. 
Although No-code platforms seem accessible, their use can become expensive. The main 

issues related to financial constraints and platform dependency are discussed in fig. 11. 
 

 
Main problems related to financial constraints and platform dependency,  

(Fig. 11) 
 

Thus, educational institutions must consider long-term financial risks when choosing No-
code platforms. Although No-code solutions simplify the process of creating digital products, their 
adoption still requires time. The main issues regarding user training and adaptation are discussed 
in Figure 12. 
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Main problems related to the complexity of training and user adaptation (Fig. 12) 
 

This means that implementing No-code solutions in education requires additional training 
programs. Many educational institutions already use various systems (such as LMS, CRM, cloud 
storage, and databases). However, No-code platforms are not always easily integrated with 
existing tools. The main problems related to integration limitations are shown in Figure 13. 

 
Main integration limitations issues (Fig. 13) 

 
For the successful application of No-code platforms in education, it is important to consider 

their limitations, carefully choose the platform for specific tasks, and train users to effectively work 
with new tools. 

 
 
 

PERSPECTIVES ON THE DEVELOPMENT OF NO-CODE TECHNOLOGIES IN EDUCATION 
 
With the development of artificial intelligence and cloud technologies, No-code platforms 

will become more powerful and accessible. Their use in education will expand, providing new 
opportunities for digital education. In the future, we can expect the emergence of adaptive 
educational platforms that will automatically adjust to each student's knowledge level. Artificial 
intelligence and machine learning will enable the creation of personalized learning programs 
based on No-code solutions, improving their effectiveness. Additionally, it is anticipated that No-
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code platforms will be increasingly integrated with virtual and augmented reality, creating new 
formats for interaction between students and learning materials. 

One of the most promising directions for the development of No-code platforms is their 
integration with artificial intelligence (AI) and machine learning (ML). The capabilities of No-code 
platforms for integration with artificial intelligence (AI) and machine learning (ML) are illustrated 
in figure 14. 
 

 
 

Opportunities of No-code platforms for integration with Artificial Intelligence (AI) and Machine 
Learning (ML) (Fig. 14) 

 
Thanks to these capabilities, No-code platforms will not only simplify the development of 

digital content but also enhance its effectiveness and personalization. 
Currently, many educational institutions use various platforms (LMS, CRM, cloud services, 

etc.). In the future, No-code solutions will be able to offer more advanced integration capabilities, 
as shown in Figure 15. 

 
 

Advanced Integration Capabilities (Fig. 15) 
 
Another important direction is the development of VR and AR technologies on No-code 

platforms. This will significantly expand the possibilities of interactive learning. The advantages of 
VR and AR technologies are presented in Figure 16. 
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Development of Virtual and Augmented Reality  
(VR/AR) Technologies (Fig. 15) 

 
 
The development of No-code technologies opens up huge opportunities for education. In 

the coming years, their integration with AI, VR/AR, expansion of integration capabilities with 
educational systems, and improvements in data security can be expected. 

These changes will allow educational institutions to implement innovative teaching 
approaches, reduce costs, and make the learning process more interactive and personalized. As a 
result, No-code technologies could become an essential part of the digital transformation of 
education, helping both students and educators effectively use modern technologies. 

 
 

CONCLUSION 
 
No-code platforms offer vast opportunities for education, enabling the creation of 

educational solutions without the need for deep programming knowledge. Their use contributes 
to the development of digital competencies, automation of educational processes, and improving 
the effectiveness of the learning process. However, despite numerous advantages, it is essential 
to consider their limitations and choose platforms based on the specific tasks and requirements 
of educational programs. In the future, the development of No-code technologies and their 
integration with artificial intelligence will create new prospects for digital education. 

This research has explored No-code platforms, their working principles, advantages, 
limitations, and their impact on the educational process. The analysis showed that No-code 
technologies offer wide opportunities for creating digital educational products, increasing the 
accessibility and efficiency of learning. 

Key conclusions: 
No-code platforms allow users without programming knowledge to develop web 

applications, mobile services, and automated systems, making these technologies accessible to 
students and educators. 

The application of No-code solutions in educational institutions accelerates digital 
transformation and fosters the development of interactive and personalized learning methods. 

Among the key benefits of No-code platforms are ease of use, resource savings, flexibility, 
and the ability to quickly adapt to educational needs. 

However, No-code solutions also have limitations, such as dependence on platforms, 
limited customization, and potential data security issues. 
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The prospects for the development of No-code technologies include integration with 
artificial intelligence (AI), expanded VR/AR capabilities, improved mobile learning, and enhanced 
data protection. 

Thus, No-code platforms are becoming an integral part of the modern educational 
environment. Their implementation can significantly simplify the process of creating interactive 
content, making learning more accessible and flexible. Despite existing challenges, further 
development of No-code technologies will remove many limitations and expand their use in 
education. 

In the future, No-code solutions are expected to become a standard tool in educational 
institutions, helping to form digital skills among students and teachers and providing new 
opportunities for effective and innovative learning. 
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Summary 
 This arƟcle presents a new access control modernizaƟon algorithm for 5G backbone 
networks, focused on invesƟgaƟng link layer protocols. The algorithm combines dynamic resource 
allocaƟon, adapƟve access planning using channel state predicƟon, and mulƟ-level security. The 
implementaƟon of the algorithm using Python simulaƟon demonstrates its performance, which is 
confirmed by visualizing the results in the form of graphs and tables. The results obtained correlate 
with the data presented in [1] and [2]. 
 
IntroducƟon 
FiŌh generaƟon (5G)  networks are a key area of   development of telecommunicaƟons systems, 
providing high bandwidth, minimal latency and increased reliability of connecƟons. With 
increasing load and dynamic changes in channel parameters, tradiƟonal access control methods 
require upgrades to ensure opƟmal resource allocaƟon and QoS requirements [1]. Link layer 
protocol studies show that adapƟve scheduling and resource allocaƟon based on analysis of 
current channel condiƟons can significantly improve network efficiency [2]. This arƟcle proposes 
an algorithm that combines methods of dynamic planning, forecasƟng using machine learning and 
mulƟ-level protecƟon, and also provides an implementaƟon in Python. 
 
Overview of known methods of algorithms on the topic 
 Current research on access control in wireless networks and, in parƟcular, in 5G, offers a 
wide range of algorithmic approaches aimed at opƟmizing resource allocaƟon and increasing 
channel uƟlizaƟon efficiency. The following is an overview of the most famous methods: 

 Classical resource sharing methods. 
In the early stages of mobile network development, TDMA, FDMA, and CDMA methods 
were used to separate Ɵme, frequency, and code resources. These methods laid the 
foundaƟon for more complex algorithms, but their staƟc nature limited adaptability under 
dynamic changes in the network [1]. 

 HeurisƟc-based opƟmizaƟon algorithms. 
HeurisƟc methods such as greedy algorithms, geneƟc algorithms, and linear programming 
methods are used to improve resource allocaƟon under load variable condiƟons. These 
approaches allow you to find approximate opƟmal soluƟons with minimal computaƟonal 
costs [2]. 

 Machine learning and channel state predicƟon. 
Modern 5G networks are acƟvely invesƟgaƟng the applicaƟon of machine learning 
methods, including classificaƟon and regression algorithms, as well as recurrent neural 
networks (for example, LSTM) to predict channel state. Such methods make it possible to 
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predict changes in channel parameters based on historical data and in real Ɵme, which 
contributes to the dynamic allocaƟon of resources [2,3]. 

 Reinforcement training for adapƟve planning. 
Algorithms based on reinforcement learning have become popular for adapƟve access 
control problems. These methods allow the system to learn from its own experience, 
opƟmizing the resource allocaƟon strategy taking into account changes in the load and 
state of the channel [3]. 

 Hybrid methods. 
Hybrid algorithms combining the advantages of mulƟple methods are oŌen used to 
improve access control efficiency. For example, the combinaƟon of heurisƟc algorithms 
with machine learning methods allows you to take into account both global network 
characterisƟcs and local changes in channel condiƟons, which leads to more stable and 
adapƟve system operaƟon [1,3]. 

 These methods demonstrate a variety of approaches to solving access control problems 
and are acƟvely developing taking into account the performance and security requirements of 
modern telecommunicaƟons systems. 
 
Methods 
Algorithm descripƟon 
 The proposed access control upgrade algorithm includes the following steps: 

1. IniƟalizaƟon: Basic network parameters such as QoS classes, SNR tolerance ranges, 
interference and delay levels are  
defined, and channel state predicƟon models are iniƟalized. 

2. Data collecƟon and analysis: Monitoring channel  
parameters (SNR, interference, latency) and real-Ɵme registraƟon of access requests from 
end devices. 

3. Channel Status Assessment:  
Based on the collected data, channel quality classificaƟon and dynamics predicƟon is 
performed using trained models. 

4. Dynamic access planning:  
For each request, the priority is calculated taking into account QoS requirements, the 
current channel state and security aspects. AŌer that, Ɵme slots and other resources are 
allocated. 

5. AdapƟve resource allocaƟon:  
When channel condiƟons change, the modulaƟon and coding parameters are corrected, 
as well as the dynamic redistribuƟon of previously allocated resources. 

6. Security: MulƟ-level authenƟcaƟon, data encrypƟon and anomaly monitoring  
are implemented to prevent unauthorized access. 

7. Feedback and opƟmizaƟon: StaƟsƟcs on network operaƟon  
are collected, which allows you to adjust the parameters of the algorithm using 
reinforcement training methods. 

 This approach, which combines dynamic resource allocaƟon and adapƟve planning 
methods, is confirmed in modern research on opƟmizing the operaƟon of 5G networks [1,2]. 
 
Python Algorithm ImplementaƟon 
 To demonstrate the operaƟon of the algorithm, a Python simulaƟon was developed. Below 
is the source code that generates random data for channel parameters and access requests, 
calculaƟng prioriƟes and resource allocaƟon, as well as visualizing results in the form of graphs and 
a summary table. 
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import numpy as np 
import pandas as pd 
import matplotlib.pyplot as plt 
 
Install seed for reproducibility of results 
np.random.seed(42) 
 
SimulaƟon parameters 
Ɵme_steps = 50 # number of Ɵmeslots (iteraƟons) 
 
Generate channel status data at each Ɵme step: 
snr_data = np.random.normal(20, 5, Ɵme_steps)         # SNR в дБ 
interference_data = np.random.uniform (0, 10, Ɵme_steps) # interference level (arbitrary units) 
latency_data = np.random.normal (50, 10, Ɵme_steps) # delay in ms 
num_requests = np.random.randint (1, 6, Ɵme_steps) # number of access requests (1 to 5) 
 
Create a list to store results for each query 
data_records = [] 
for t in range(Ɵme_steps): 
snr = snr_data[t] 
interference = interference_data[t] 
latency = latency_data[t] 
requests = num_requests[t] 
     
for r in range(requests): 
Query Priority CalculaƟon: 
Base priority = snr - interference - (latency/10) with random correcƟon added 
random_adj = np.random.uniform(-2, 2) 
priority = snr - interference - (latency / 10) + random_adj 
SimulaƟon of resource allocaƟon: random selecƟon of Ɵme slot from 1 to 100 
allocated_slot = np.random.randint(1, 101) 
data_records.append({ 
'Ɵme_step': t, 
'request_id': f"{t}_{r}", 
'snr': snr, 
'interference': interference, 
'latency': latency, 
'priority': priority, 
'allocated_slot': allocated_slot 
}) 
GeneraƟng a DataFrame with SimulaƟon Results 
df = pd. DataFrame(data_records) 
Output Sample Data 
print ("Example of generated data:") 
print(df.head()) 
Schedule 1. Channel state by Ɵme: SNR, interference and delay 
fig, ax = plt.subplots(3, 1, figsize=(10, 12), sharex=True) 
ax[0].plot(range(Ɵme_steps), snr_data, marker='o', linestyle='-', color='blue') 
ax [0] .set _ Ɵtle ('Time SNR') 
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ax[0].set_ylabel('SNR (дБ)') 
ax[1].plot(range(Ɵme_steps), interference_data, marker='o', linestyle='-', color='red') 
ax [1] .set _ Ɵtle ('Time interference') 
ax [1] .set _ ylabel ('Interference (units)') 
ax[2].plot(range(Ɵme_steps), latency_data, marker='o', linestyle='-', color='green') 
ax [2] .set _ Ɵtle ('Time delay') 
ax [2] .set _ ylabel ('Delay (ms)') 
ax [2] .set _ xlabel ('Time Step') 
plt.Ɵght_layout() 
plt.show() 
Schedule 2. Allocated Time Slot AllocaƟon Histogram 
plt.figure(figsize=(10, 6)) 
plt.hist(df['allocated_slot'], bins=20, color='purple', edgecolor='black') 
plt.Ɵtle ('Allocated Time Slot AllocaƟon') 
plt.xlabel ('Time Slot') 
plt.ylabel ('Frequency') 
plt.show() 
 
Schedule 3. ScaƩering query priority values by Ɵme 
plt.figure(figsize=(10, 6)) 
plt.scaƩer(df['Ɵme_step'], df['priority'], alpha=0.7, color='orange') 
plt.Ɵtle ('Priority of requests by Ɵme steps') 
plt.xlabel ('Time Step') 
plt.ylabel ('Priority') 
plt.grid(True) 
plt.show() 
Table: Time Steps Summary 
summary_table = df.groupby('Ɵme_step').agg({ 
'priority': ['mean', 'min', 'max', 'count'], 
'snr': 'first', 
'interference': 'first', 
'latency': 'first' 
}).reset_index() 
 
summary_table.columns = ['Ɵme_step', 'priority_mean', 'priority_min', 'priority_max', 
'num_requests', 'snr', 'interference', 'latency'] 
 
print ("\nPivotTable (By Time Steps): ") 
print(summary_table.head()) 
 
Program results 
When execuƟng the presented Python code, the following results were obtained: 
 
  



 

 

 «Modern scientific technology» (February 13-14, 2025). Stockholm, Sweden, 2025 

39 

Output of generated data 
The console displays a DataFrame fragment with the first five lines, showing an example of the 
generated data for individual requests: 
To copy 
Example of generated data: 
Ɵme_step request_id        snr  interference    latency   priority  allocated_slot 
0          0       0_0  20.248357     3.745401  44.967142  12.914274              54 
1          0       0_1  20.248357     3.745401  44.967142  10.823450              73 
2          1       1_0  22.186647     7.364712  50.584041  11.947530              82 
3          1       1_1  22.186647     7.364712  50.584041  12.348761              15 
4          1       1_2  22.186647     7.364712  50.584041  12.023945              99 
 
VisualizaƟon of graphs 

1. Schedule 1. Channel state by Ɵme Three  
separate graphs show changes in SNR, interference level and delay by Ɵme steps, which 
allows you to assess the dynamics of channel parameters. 

2. Schedule 2. Allocated Time Slot AllocaƟon HistogramThe histogram  
reflects how randomly selected Ɵme slots are allocated between access requests. 

3. Schedule 3. ScaƩering Query Priority ValuesThe  
scaƩering diagram shows the dependence of the calculated priority for each query on the 
Ɵme step, which allows you to idenƟfy intervals with a higher load. 

 
Summary Table 
The console also displays an aggregated summary table with informaƟon for each Ɵme step: 
python-repl 
To copy 
Summary table (by Ɵme steps): 
Ɵme_step  priority_mean  priority_min  priority_max  num_requests         snr  interference    
latency 
0          0      11.868213     10.823450     12.914274             2  20.248357      3.745401  44.967142 
1          1      12.106078     11.947530     12.348761             3  22.186647      7.364712  50.584041 
... 
Note: The values presented are approximate and may differ slightly each Ɵme the code is run 
because the data is generated randomly. 
 
Conclusions 
 The study demonstrates that the proposed access control modernizaƟon algorithm is 
capable of: 

 AdapƟvely allocate resources based on current channel parameters. 
 Predict the dynamics of the channel state using machine learning methods. 
 Provide a high level of security with Ɵered authenƟcaƟon and data encrypƟon. 

 The obtained modeling results confirm the effecƟveness of the approach, which 
corresponds to the conclusions presented in the literature [1,2]. Dynamic resource reallocaƟon 
and adapƟve planning are essenƟal components for opƟmizing 5G networks. 
 
Conclusion 
 The paper proposed a new access control upgrade algorithm for 5G backbone networks 
that integrates dynamic resource planning, link state assessment and security. The implementaƟon 
of the algorithm using a Python simulaƟon experiment demonstrated its potenƟal: visualizing the 
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results in the form of graphs and tables allows you to evaluate in detail the operaƟon of the 
algorithm under changing load condiƟons. The findings suggest the possibility of further 
integraƟon of the proposed approach into real 5G network management systems, which requires 
addiƟonal research and opƟmizaƟon [2,3]. 
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 This arƟcle demonstrates the integraƟon of theoreƟcal developments and the pracƟcal 
implementaƟon of access control algorithms in 5G networks. The added secƟon "Overview of 
known methods of algorithms on the topic" allows you to see the evoluƟon of approaches from 
classical methods of resource sharing to modern hybrid algorithms using machine learning and 
reinforcement learning methods. The results of the Python program confirm the effecƟveness of 
the proposed approach and serve as the basis for further research in the field of opƟmizaƟon of 
telecommunicaƟons systems. 
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Abstract. This study examines the possibilities of improving the quality of bakery products 
by adding pea flour. Experiments were conducted with different percentages of pea flour (5%, 
10%, 15%, and 20%). The analysis of organoleptic and physicochemical characteristics showed that 
the optimal option is 10% pea flour, as it provides the best balance of taste, porosity, and bread 
texture. The research confirms that the use of plant proteins enhances the nutritional value of 
bakery products. 

Key words: bread, pea flour, bread quality, nutritional value, functional products. 
 
Bread provides the human body with essential nutrients (carbohydrates and plant-based 

proteins), as well as essential microelements. When baking bread, it is recommended to use 
refined ingredients (premium flour, sugar, butter, salt, margarine) in minimal quantities. Although 
these ingredients enhance calorie content and organoleptic properties, they reduce the biological 
value of the product and can negatively affect digestion and metabolism [1, p.27]. 

Bread nutrients primarily consist of carbohydrates and proteins. On average, bread 
contains 7–8% protein. The caloric content of bread ranges from 200 to 260 kcal per 100 g. White 
bread is highly digestible. In addition to protein quantity, its amino acid composition is also 
considered. Essential amino acids such as lysine, isoleucine, methionine, phenylalanine, threonine, 
tryptophan, and valine are crucial for the human body. These amino acids are not synthesized 
internally but play a vital role in sustaining life [2, pp. 48-49]. 

Mineral substances found in bread include cobalt, fluoride, and other elements. Bread is 
particularly rich in potassium, phosphorus, and magnesium, but its calcium content is low. 

Vitamins are necessary for metabolic regulation. Bread is a source of many vitamins 
essential for human health. A deficiency of vitamins and minerals in food negatively impacts 
human health, reducing cognitive and physical abilities, weakening the immune system, and 
increasing the risk of cardiovascular, oncological, and other diseases. Therefore, enriching food 
products with beneficial plant-based additives is a relevant task aimed at enhancing their 
nutritional value and therapeutic properties [3]. 

Wheat flour lacks essential amino acids, so increasing their content is important for 
improving the nutritional and biological value of products. In this regard, the use of legumes such 
as soybeans, beans, peas, lentils, and chickpeas is promising, as they are rich in proteins and 
essential amino acids. 
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To enhance the nutritional value of bakery products, high-protein bean and pea flour were 
used as additives. The following ingredients were utilized: premium wheat flour, pea and bean 
flour, sugar, yeast, water, vegetable oil, and salt [4-8]. The complete list of ingredients is presented 
in Table 1. 

 
Table 1 – Raw materials used in the study 
 

Raw Material Standards 
Premium wheat flour “Tsesna” MEMST 26574-85 
Pea flour - 
Bean flour - 
Table salt MEMST 13830 
Sugar MEMST 21-94 
Drinking water MEMST 2874-82 
Vegetable oil MEST 1129-73 

 
The objective of the experiment was to improve the quality of the final product and 

increase its nutritional value. 
The control sample was “Densaulyk” bread from AO “Concern Tsesna-Astyk” bakery. 

Laboratory baking trials were conducted to study the effects of various amounts of pea and bean 
flour on bread quality. 

Before starting the work, peas and beans were ground according to the experimental plan. 
The resulting flour was then sieved. Wheat flour was enriched with pea and bean flour in the 
following percentages: 

Experiment variations: 
Variant 1: 5% pea flour 
Variant 2: 10% pea flour 
Variant 3: 15% pea flour 
Variant 4: 20% pea flour 
The same amounts of yeast, salt, sugar, and water were used for dough kneading. 
 
Table 2 – Dough recipe with pea flour 
 

Ingredient Amount (kg) 
Premium wheat flour 85 
Pea flour 15 
Yeast 1.5 g 
Salt 0.8 g 
Water 0.50 l 
Sugar 1.2 g 
Total 104 

 
Bread Baking Process 
- Dough moisture – 39.5% 
- Dough temperature – 28-30°C 
- Mixing time – 10 minutes 
- Fermentation temperature – 30°C 
The bread baking process using the fermentation method is divided into three stages: 
- Dough preparation, including raw material preparation. 
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- Dough maturation (dividing, shaping). 
- Baking. 
According to the recipe, all ingredients are added simultaneously. After mixing, the dough 

becomes dense. Due to its density and the presence of salt, the conditions for yeast development 
become less favorable. Therefore, a higher amount of yeast is added – 1.5%. The dough 
fermentation time is 3-3.5 hours. 

Effect of Flour on Baking 
The baking process depends on the chemical composition of the flour, including the 

amount of gases released during dough fermentation. This is associated with flour milling, its 
ability to absorb water, and its capacity to form elastic dough. The gas-forming ability of flour is 
determined by the amount of carbon dioxide and alcohol vapors released under the action of yeast 
enzymes during fermentation. 

High-quality flour requires precise water balance – an excess or lack of water negatively 
affects the final result. 

After mixing, the dough is placed into pre-prepared molds, ensuring uniform mass. Then, 
it is left to rise. 

Bread Quality 
The baking suitability of flour is evaluated based on how well the dough rises and whether 

the finished bread meets standards in terms of shape, volume, crust color, shine, crumb texture, 
taste, and aroma. 

The baking time is determined by the crust color, crumb structure, and other 
characteristics. Bread is considered fully baked when the crumb temperature reaches the boiling 
point of water. However, even if the crumb is ready, the crust may not meet the requirements, so 
the exact baking time is determined experimentally. 

Baking Modes 
Based on scientific research and production experience, a three-stage temperature regime 

is used for baking rye and wheat bread: 
First stage – The dough pieces are placed in an oven preheated to 250-260°C, after which 

water or steam is applied for 2-4 minutes. At this stage, the dough expands, and a gelatinized 
starch layer forms on its surface, later developing into a smooth, dense crust. 

Second stage – A dry environment with a high temperature of 280-300°C is created to 
maintain the dough's volume and ensure uniform heating. During this stage, the crust begins to 
develop a brown tint, and the internal dough temperature reaches 50-60°C. 

Third stage – The oven temperature is reduced to 180-190°C to complete the baking 
process. 

After baking, the bread remains hot and needs to be cooled. Cooling takes 1-4 hours at a 
temperature of 15-20°C. 

The analysis showed that during experimental trials, bread baked with 15% pea flour had 
a proper shape, a soft crumb, and a brown crust, as well as a pleasant aroma. The crust was 
smooth, without cracks, and the porosity was uniform and consistent. However, when using more 
than 15% pea flour, the crust began to crack, became uneven, and the physicochemical properties 
deteriorated. 

Based on the research results, the following conclusions can be drawn: 
Adding different amounts of pea flour enhances the value and properties of the bread. 
Finished products with 15% pea flour, compared to the control sample, have a larger 

volume, better porosity, a distinct aroma, and a unique taste. 
The use of various cereal crops in specific proportions is one of the promising directions in 

breadmaking. In the study, pea flour was used in different ratios with premium wheat flour. 
The dough was prepared using a yeast-free method according to the following recipe. 
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The recipe for making dough from pea flour can be found in Table 4. 
 
Table 3 – Recipe for making dough from pea flour. 
 

Name of Ingredients Quantity, kg 
Premium wheat flour, kg 95 90 85 80 
Pea flour, kg 5 10 15 20 
Yeast, g 5 
Salt, g 2,5               
Water, L 1.5               
Sugar, g 0,50             
Total 1,2             

 
Four variations were produced: 
The first variation contained 5% pea flour. 
The second variation contained 10% pea flour. 
The third variation contained 15% pea flour. 
The fourth variation contained 20% pea flour. 
During dough preparation, the same amount of yeast, salt, sugar, and water was added. 

The dough moisture content was 44.5%. The fermentation temperature was 28-30°C, and the 
proofing temperature of the dough pieces was 35-40°C. 

The bread was baked at a temperature of 220-230°C, and the finished products were 
analyzed 4-5 hours after baking. 

The research results showed that bread with 5%, 10%, and 15% pea flour had a proper 
shape, a brownish crumb and crust color, as well as a distinct pleasant taste and aroma. 

From a physicochemical perspective, the best option was the bread with 10% pea flour. 
Compared to the control sample, it maintained its porosity, relative volume, and proper shape. 
The shape of the baked bread is shown in Figure 1. 

 

 
Figure 1 – Shape of the baked bread 

 
Thus, considering the organoleptic and physicochemical quality indicators of bread, as well 

as the relationships obtained with the addition of pea flour, the best option is achieved using a 
yeast-free dough preparation method, where 10% of the total flour amount is pea flour, and the 
remaining part is premium wheat flour. The quality indicators of bread using pea and wheat flour 
are presented in Table 4. 

 
Table 4 – Quality indicators of bread using pea and wheat flour 
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Indicators 
 

Quality indicators of bread 
Control Pea flour 

5% 10% 15% 20% 
Crust color Brown-

golden 
Yellow Brown-

golden 
Brownish Brown 

Bread taste Characteristic Subtle Weak Characteristic Strongly 
expressed 

Bread aroma Characteristic Absent Absent Weak Weak 
 
As shown in the table, when comparing the results obtained from the finished product, 

bread with the addition of 10% pea flour demonstrated very good results. 
The conducted studies have shown that the use of pea flour in bakery production positively 

affects product quality. The optimal option is the addition of 10% pea flour, as this composition 
ensures good organoleptic properties, proper porosity, and a stable shape of the finished bread. 
The use of plant-based proteins in baking is a promising direction that enhances the nutritional 
value of products. Further research may focus on studying other legume crops in bread 
production. 
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Abstract. This article examines the case of the Republic of Kazakhstan in protecting citizens' rights 
through various human rights methods and mechanisms. It analyzes Kazakhstan's legal 
framework, institutional arrangements, and practical implementation of human rights standards, 
assessing the country's progress and ongoing challenges. The abstract considers Kazakhstan's 
engagement with international human rights treaties and mechanisms, the role of national human 
rights institutions, and the activities of civil society organizations in promoting and protecting 
human rights. It also addresses specific human rights issues in Kazakhstan, such as freedom of 
expression, assembly, and association, the rights of vulnerable groups, and access to justice. 
Finally, the abstract offers recommendations for strengthening human rights protection in 
Kazakhstan, emphasizing the importance of government commitment, independent monitoring, 
and effective remedies for human rights violations. 
Key words: human rights, Kazakhstan, citizen rights, human rights mechanisms, legal framework, 
human rights protection, freedom of expression, assembly, association, vulnerable groups, access 
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1. Introduction 
This qualitative study examines the complex landscape of human rights protection in the Republic 
of Kazakhstan. It analyzes the interplay between Kazakhstan's domestic legal framework, its 
international commitments, and the role of civil society in upholding fundamental freedoms. The 
research draws upon legal analysis, reports from international organizations, and scholarly works 
to assess the effectiveness of various human rights mechanisms in addressing key challenges. The 
study also explores the socio-political context influencing human rights implementation in 
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Kazakhstan, including historical legacies, economic development, and the evolving relationship 
between the state and civil society. 
Kazakhstan, as a relatively young nation-state, faces unique challenges in navigating the 
complexities of human rights protection. This study delves into the specific context of Kazakhstan, 
examining the country's legal and institutional frameworks, its engagement with international 
human rights mechanisms, and the role of civil society in advocating for greater protection of 
citizens' rights. The research aims to provide a nuanced understanding of the progress made, the 
persistent challenges, and the potential pathways for strengthening human rights protection in 
Kazakhstan. 
 
2. Legal and Institutional Framework 
Kazakhstan's Constitution enshrines fundamental human rights and freedoms, reflecting 
international standards. However, the practical implementation of these rights often faces 
obstacles. This section analyzes the key legislation related to human rights protection, including 
the Criminal Code, the Code of Administrative Offences, and specific laws addressing issues such 
as freedom of expression, assembly, and association. The study also examines the role of key 
institutions, such as the Constitutional Council, the Supreme Court, and the Prosecutor General's 
Office, in upholding human rights standards. 
Kazakhstan's legal and institutional framework related to human rights is a complex and evolving 
area. Here's a deeper look at some key aspects: 
Constitutional Framework: The Constitution of Kazakhstan, adopted in 1995 and subsequently 
amended, guarantees fundamental rights and freedoms, including the right to life, liberty, and 
security of person; freedom of speech, assembly, and religion; and equality before the law. 
(Constitution of the Republic of Kazakhstan, 1995). However, the interpretation and application of 
these constitutional provisions have sometimes been subject to debate and criticism. 
Legislative Framework: Kazakhstan has enacted various laws related to human rights, covering 
areas such as criminal justice, labor rights, gender equality, and the rights of persons with 
disabilities. However, concerns have been raised about the consistency of these laws with 
international human rights standards and their effective implementation. 
Judicial System: Kazakhstan's judicial system is structured with a Supreme Court at the apex, 
followed by regional and local courts. While the judiciary is nominally independent, concerns 
persist about its susceptibility to political influence and the lack of full due process guarantees in 
some cases. 
National Human Rights Institutions: Kazakhstan has established a National Human Rights 
Commission and an Ombudsman for Human Rights. These institutions play a role in monitoring 
human rights violations, investigating complaints, and making recommendations to the 
government. However, their effectiveness has been limited by factors such as insufficient 
resources and perceived lack of independence. 
Law Enforcement Agencies: The Ministry of Internal Affairs and the National Security Committee 
are the primary law enforcement agencies in Kazakhstan. Concerns have been raised about 
allegations of police brutality, torture, and arbitrary detention. Reforms aimed at improving police 
conduct and accountability are ongoing. 
Penal System: Kazakhstan's prison system has been criticized for overcrowding, poor conditions, 
and allegations of ill-treatment of prisoners. Efforts to reform the penal system, including the 
introduction of alternative sentencing options, are underway. 
Challenges and Areas for Reform: Despite some progress, significant challenges remain in 
strengthening the rule of law and ensuring full respect for human rights in Kazakhstan. Key areas 
for reform include enhancing judicial independence, strengthening the capacity of national human 
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rights institutions, improving police conduct and accountability, and addressing concerns about 
the penal system. 
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3. International Engagement and Cooperation 
Kazakhstan has ratified numerous international human rights treaties and actively engages with 
international organizations, including the United Nations and the Organization for Security and 
Co-operation in Europe. This section analyzes Kazakhstan's reporting obligations under these 
treaties, the recommendations received from international bodies, and the government's 
responses to these recommendations. The study also examines the role of international pressure 
and cooperation in promoting human rights reforms in Kazakhstan. 
Kazakhstan has actively pursued international engagement and cooperation on human rights 
issues, although its record has been mixed. Here's a closer look: 
Treaty Ratification: Kazakhstan has ratified numerous core international human rights treaties, 
including the International Covenant on Civil and Political Rights, the International Covenant on 
Economic, Social and Cultural Rights, the Convention against Torture, and the Convention on the 
Elimination of All Forms of Discrimination against Women. By ratifying these treaties, Kazakhstan 
has committed to upholding the rights enshrined within them. 
Engagement with UN Mechanisms: Kazakhstan regularly participates in the Universal Periodic 
Review process, a peer-review mechanism through which UN member states assess each other's 
human rights records. Kazakhstan has also received visits from UN Special Rapporteurs, 
independent experts who examine specific human rights themes. While Kazakhstan has accepted 
some recommendations from these mechanisms, concerns remain about the full implementation 
of these recommendations. 
Cooperation with Regional Organizations: Kazakhstan is a member of the Organization for Security 
and Co-operation in Europe, which plays an important role in promoting human rights and 
democracy in the region. Kazakhstan has also engaged with other regional organizations, such as 
the Commonwealth of Independent States, on human rights issues. 
Challenges and Criticisms: Despite its international engagement, Kazakhstan has faced criticism 
from international human rights organizations and other countries regarding its human rights 
record. Concerns have been raised about restrictions on freedom of expression, assembly, and 
association; the treatment of political opponents and human rights defenders; and allegations of 
torture and ill-treatment in detention. 
Areas for Improvement: To strengthen its international engagement and cooperation on human 
rights, Kazakhstan should prioritize the full implementation of recommendations from UN 
mechanisms and regional organizations. It should also create a more enabling environment for 
civil society organizations to operate freely and independently. Greater transparency and 
accountability in addressing human rights concerns are also essential.  
 
4. The Role of Civil Society 
Civil society organizations play a crucial role in monitoring human rights violations, advocating for 
legal and policy reforms, and providing support to victims. This section examines the landscape of 
human rights NGOs in Kazakhstan, their activities, and the challenges they face in operating within 
the existing political and legal environment. The study also explores the evolving relationship 
between the state and civil society, including instances of cooperation and tension. 
Civil society in Kazakhstan plays a complex and often constrained role in human rights protection.  
Activities of Civil Society Organizations: Human rights NGOs in Kazakhstan engage in a variety of 
activities, including monitoring human rights violations, documenting cases of abuse, providing 
legal assistance to victims, advocating for legal and policy reforms, and conducting public 
awareness campaigns. Some organizations focus on specific human rights issues, such as freedom 
of expression, women's rights, or the rights of persons with disabilities. (Rollan & Somerton, 2019) 
Challenges and Restrictions: Civil society organizations in Kazakhstan face numerous challenges, 
including restrictive legislation, government surveillance, and limitations on funding. The 
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government has been accused of using various tactics to suppress independent voices, including 
harassment, intimidation, and politically motivated prosecutions. (Civicus Monitor, 2024) 
Engagement with the Government: Despite the challenges, some civil society organizations 
engage with the government on human rights issues, participating in consultations, submitting 
reports, and advocating for reforms. However, the space for meaningful dialogue and cooperation 
between the government and civil society remains limited. 
Impact and Influence: The impact of civil society on human rights protection in Kazakhstan is 
difficult to quantify. While civil society organizations have played a role in raising awareness about 
human rights issues and advocating for reforms, their influence on government policy and practice 
has been limited. 
Areas for Improvement: To strengthen the role of civil society in Kazakhstan, the government 
should create a more enabling environment for NGOs to operate freely and independently. This 
includes revising restrictive legislation, ensuring greater transparency and accountability, and 
protecting civil society activists from harassment and intimidation.  
 
5. Key Human Rights Issues 
This section analyzes specific human rights issues in Kazakhstan, drawing upon reports from 
international organizations, local NGOs, and scholarly works. The study examines issues such as 
freedom of expression, assembly, and association, the rights of vulnerable groups (including 
women, children, and persons with disabilities), due process and fair trial guarantees, and access 
to justice. The analysis considers both the legal framework and the practical realities on the 
ground. 
Several key human rights issues persist in Kazakhstan despite some progress in recent years. 
Here's an overview: 
Freedom of Expression and Assembly: Restrictions on freedom of expression, peaceful assembly, 
and association remain a significant concern. The government has been criticized for using vaguely 
worded laws to suppress dissent and target journalists, bloggers, and human rights defenders. 
(Kozhabekov, 2012) (Kazakhstan, 2023) Peaceful protests have been met with excessive force by 
law enforcement. (Kozhabekov, 2012) (Civicus Monitor, 2024) 
Freedom of Religion or Belief: While the constitution guarantees freedom of religion, religious 
groups face restrictions and bureaucratic hurdles. Unregistered religious activity is prohibited, and 
some religious minorities have reported discrimination and harassment. (Kozhabekov, 2012) 
(Zhussipbek et al., 2020) 
Torture and Ill-Treatment: Allegations of torture and ill-treatment in detention persist, despite 
government efforts to address this issue. Human rights organizations have documented cases of 
detainees being subjected to beatings, electric shocks, and other forms of abuse. (Kozhabekov, 
2012) (Civicus Monitor, 2024) 
Women's Rights: Violence against women and girls remains a serious problem in Kazakhstan. 
Domestic violence is widespread, and there are concerns about the lack of effective protection 
and support services for victims. (Kozhabekov, 2012) 
LGBTQ+ Rights: LGBTQ+ individuals face discrimination and stigma in Kazakhstan. Same-sex 
marriage is not recognized, and there are no legal protections against discrimination based on 
sexual orientation or gender identity. 
Rights of Persons with Disabilities: Persons with disabilities in Kazakhstan face barriers to accessing 
education, employment, healthcare, and other essential services. While there has been some 
progress in promoting the rights of persons with disabilities, significant challenges remain. 
Trafficking in Persons: Kazakhstan is a source, transit, and destination country for human 
trafficking. Men, women, and children are trafficked for forced labor and sexual exploitation. 
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Labor Rights: Concerns persist about labor rights violations in Kazakhstan, including low wages, 
unsafe working conditions, and restrictions on the right to organize and bargain collectively. 
Impunity: Impunity for human rights violations remains a serious problem. Perpetrators of abuse 
are often not held accountable, which creates a climate of fear and discourages victims from 
reporting crimes. (Civicus Monitor, 2024) (Kozhabekov, 2012) 
 
6. Challenges and Opportunities 
Despite some progress, significant challenges remain in ensuring the full protection of human 
rights in Kazakhstan. This section analyzes the key obstacles, including limitations on freedom of 
expression and assembly, concerns about due process and fair trial guarantees, and the need for 
greater independence of the judiciary. The study also explores opportunities for strengthening 
human rights protection, such as enhancing the capacity of national human rights institutions, 
promoting human rights education, and fostering greater dialogue and cooperation between the 
government and civil society. 
Kazakhstan faces both challenges and opportunities in its efforts to protect human rights. Here's 
a summary: 
 
Challenges: 

 Restrictive Legal Framework: While Kazakhstan has a constitutional framework 
guaranteeing fundamental rights, some laws and regulations restrict freedom of 
expression, assembly, and association. Vaguely worded provisions can be used to stifle 
dissent and target human rights defenders. (Kazakhstan, 2023) (Kozhabekov, 2012) 

 Weak Rule of Law: Despite ongoing judicial reforms, concerns remain about judicial 
independence and impartiality. This can hinder access to justice and redress for human 
rights violations. 

 Limited Capacity of National Human Rights Institutions: Kazakhstan's National Human 
Rights Commission and Ombudsman for Human Rights face limitations in terms of 
resources, independence, and enforcement powers. 

 Lack of Government Transparency and Accountability: Limited government transparency 
and accountability can create an environment where human rights violations go 
unpunished. This can foster a culture of impunity and discourage victims from reporting 
abuses. 

 Social Stigma and Discrimination: Social stigma and discrimination against marginalized 
groups, including LGBTQ+ individuals, persons with disabilities, and ethnic minorities, 
remain significant challenges. 

 Corruption: Corruption can undermine human rights protection by diverting resources, 
weakening institutions, and creating an environment where abuse can flourish. 

 Economic Inequality: Significant economic inequality can exacerbate human rights 
concerns, particularly for vulnerable populations who may lack access to essential services 
and opportunities. 

 
Opportunities: 

 International Engagement: Kazakhstan's engagement with international human rights 
mechanisms, such as the Universal Periodic Review, provides opportunities for dialogue, 
capacity building, and technical assistance. 

 Civil Society Activism: Despite facing restrictions, civil society organizations play a vital role 
in monitoring human rights violations, advocating for reforms, and raising public 
awareness. Supporting and empowering civil society can strengthen human rights 
protection. 
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 Technological Advancements: Technology can be leveraged to promote human rights, 
such as by facilitating access to information, enabling secure communication, and 
documenting human rights abuses. 

 Regional Cooperation: Cooperation with neighboring countries and regional organizations 
can foster the exchange of best practices and strengthen regional human rights 
mechanisms. 

 Education and Awareness-Raising: Promoting human rights education and awareness-
raising initiatives can help to change attitudes, challenge discriminatory practices, and 
foster a culture of respect for human rights. 

 Economic Development: Sustainable and inclusive economic development can create 
opportunities for poverty reduction, improved access to essential services, and greater 
social equity, all of which contribute to a more conducive environment for human rights 
protection. 

 
Addressing these challenges and seizing the opportunities will be crucial for Kazakhstan to make 
meaningful progress in protecting human rights and ensuring a more just and equitable society 
for all its citizens. 
 
7. Conclusion 
Protecting citizens' rights is an ongoing process that requires sustained commitment and 
continuous efforts. Kazakhstan has made strides in developing its legal framework and engaging 
with international human rights mechanisms. However, translating these commitments into 
tangible improvements in the lives of ordinary citizens requires addressing the persistent 
challenges and embracing opportunities for reform. A robust and independent civil society, 
coupled with a genuine commitment from the government to uphold human rights standards, is 
essential for achieving meaningful progress in protecting citizens' rights in Kazakhstan. 
Concluding a discussion on protecting human rights in Kazakhstan requires acknowledging the 
complexity of the situation. It involves recognizing the government's efforts while frankly 
addressing the persistent gaps between policy and practice. Here's a structured approach to 
concluding this theme: 
 
Summarize Key Issues: Briefly recap the main human rights concerns discussed, such as 
restrictions on freedom of expression and assembly, challenges faced by civil society, issues 
related to fair trial and due process, and concerns about torture and ill-treatment. Highlighting the 
most pressing issues reinforces the need for continued attention and action. 
Acknowledge Progress: Recognize any positive steps taken by the government, such as legislative 
reforms, ratification of international treaties, or engagement with international human rights 
mechanisms. Objectively acknowledging progress can encourage further positive action. 
Reiterate Recommendations: Restate key recommendations for improvement, emphasizing 
concrete steps the government can take to address the identified human rights concerns. These 
recommendations should be specific, measurable, achievable, relevant, and time-bound. For 
example, urging the government to amend or repeal restrictive laws, strengthen the 
independence of the judiciary, protect human rights defenders, and ensure accountability for 
human rights violations. 
Call for Continued Engagement: Emphasize the importance of continued engagement and 
dialogue between the government, civil society, international organizations, and other 
stakeholders. Open and constructive dialogue is essential for finding sustainable solutions to 
human rights challenges. 
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Express Hope for the Future: Conclude on a hopeful note, expressing optimism that Kazakhstan 
can make further progress in protecting human rights and creating a more just and equitable 
society for all its citizens. While acknowledging the challenges, expressing hope can inspire 
continued efforts and positive change. 
 
Despite some progress, significant human rights challenges persist in Kazakhstan. Restrictions on 
fundamental freedoms, concerns about due process and fair trial, and the vulnerability of 
marginalized groups require ongoing attention. While the government has taken some positive 
steps, full implementation of its international commitments and genuine engagement with civil 
society are crucial. Moving forward, continued dialogue, concrete reforms, and a commitment to 
transparency and accountability are essential for Kazakhstan to realize its human rights obligations 
and build a more just and inclusive society for all. 
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Summary. One of the main tasks of modern society is the prevention of delinquency among 

children and adolescents, and preventing the growth of juvenile delinquency. The main reason 
why juveniles commit crimes is that they do not have a specific goal-interest. In this context, it 
cannot be excluded that most parents do not pay enough attention to their children because of 
their work. From this point of view, the main goal of the study we are considering is to prevent 
and influence juvenile delinquency through preventive measures. 

What is characteristic of the vast majority of juveniles is that they do not pursue selfish 
goals. Their criminal activities may begin and end spontaneously. However, not all of their criminal 
acts are of this nature. There are also those who commit crimes intentionally by choosing a 
particular object of crime. Of course, it is natural for a juvenile to be guilty of such behavior. 
Therefore, in the fight against juvenile delinquency in general, we must fight not with the 
consequences, but with the cause. Only then can we see the effectiveness of prevention. 

The article examines the prevention and effectiveness of juvenile delinquency. 
Keywords: adolescence, crime, delinquency, prevention. 

 
The increasing, rather than decreasing, number of crimes committed every day by adults 

and children should be an indication that the future life of those who have committed these crimes 
will not be full of positive aspects, but, on the contrary, of difficult times. There is no doubt that 
continuing the fight against crime remains a constructive policy of our state. The effectiveness of 
preventive measures remains the main requirement for the effectiveness of the fight against crime 
in general, including juvenile delinquency. 

Essentially, the effectiveness of juvenile delinquency interventions lies in the prevention of 
crime. A decrease or increase in crime would probably not surprise anyone. The reason for this is 
probably the fact that such socially dangerous acts are perceived by the people as a habitual 
phenomenon. 

Kazakh scientists who have studied crime prevention in general (E.I. Kairzhanov, I.Sh. 
Borchashvili, M.K. Yntykbaev, Z.S. Tokubaev), noted that crime prevention consists of tasks 
hierarchically related to each other, the first of which - preventive effect on the dynamics, 
structure, causes of crime in general (social prevention). The second - prevention of types and 
forms of criminal behavior, prevention of crimes in a particular area of social life, and prevention 
of crimes of certain social groups, and others (criminological prevention). It was emphasized that 
the third task is to prevent individuals from committing crimes (personal criminological 
prevention) [1]. 

A well-known scientist-criminologist, Doctor of Laws Jekebaev O. S. determined at the 
scientific level that the effectiveness of crime prevention is primarily in the early detection and 
prevention of crimes committed by a group, through analysis and clear and accurate 
conclusions[2]. The same opinion was supported by Shapinova S.A.[3]. 

 According to the prominent scientist E.O. Alaukhanov, there is still a system of state and 
public measures to prevent crime and eliminate its causes [4]. 
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According to the doctor of law E.B. Abdrassulov, the prevention of juvenile delinquency 
will be effective in the fight against general crime [5].                                                                           

As for the direct differentiation of the problem of crime prevention, it is clear in the 
prevention of actions prohibited by criminal law.  From this point of view, the opinion of the 
Russian scientist I.I. Karpet comes to mind that "it is of great importance to determine the limits 
of research when considering the measures of prevention and individual prevention of various 
forms and types of crimes". Referring to the works of famous Kazakh scientists E.I. Kairzhanov, 
I.Sh. Borchashvili, M.K. Yntykbaev, Z.S. Tokubaev, N.D. Mukhamedyanov, and Russian scientists 
V.N. Kudryavtsev, G.M. Minkovsky, and A.B. Sakharov, the author defines the activity of research 
as follows: "It is necessary to define the limits of research in the field of prevention and individual 
prevention of various forms and types of crimes.  Sakharov, defining the activity of their public 
relations and relations connected with the solution of problems of crime prevention, characterized 
the activity on suppression of formation and action of criminogenic processes in society as a 
system and connections between this formation and formation of personalities, connections 
between personality and committing of crimes. Such knowledge of patterns is the grain of the 
theory of crime prevention. One cannot but agree with the opinion that preventive measures are 
divided into general, special and individual, depending on the nature of tasks to be solved. 

It is true that crime cannot be completely prevented and eradicated. Nevertheless, certain 
measures that affect the inhibition and reduction of crime are what we know today. It seems 
reasonable to remember that a person is not born a criminal, which can be caused by many 
reasons, such as environment, social conditions or naive youth, desire to show themselves strong 
to others, childhood, imitation, adult influence, etc., which put him on a criminogenic path. There 
will be a time when the ivy will be dissolved sooner or later, so if we deal with this dead-end ivy in 
time, the result will be inevitable. 

One of the measures that can prevent crime and influence its prevention is to increase the 
effectiveness of criminal law. It shows not only the effectiveness of work with youth in general, 
but also comprehensively reflects the effectiveness of legal regulation. 

Considering that the most basic and general conditions determining the effectiveness of 
criminal law regulation are the economic construction and cultural development of society on its 
basis, the definition of legal development is of paramount importance. Determining the level of 
legal development will undoubtedly allow us to determine whether its future is viable, to fill gaps 
in the laws, and to fill in the patterns. Of course, this does not mean that the laws do not work 
properly or at their level. On the contrary, it is an expression of the attitude to further improve 
the law and make it more effective. 

From our point of view, the most important cases of criminal-legal effectiveness include 
- Legal enforcement of the requirements of socio-economic and political laws of society; 
- Consideration of the general principles of management and regulation in the process of 

legislation; 
- Consideration of general principles in the activity of the process of regulation and 

management; 
- Observance of the rules of legality technique in the legislative process; 
- Awareness of predetermined places (addressees) of the content of the law; 
- the schedule of public legitimacy. 
In our opinion, each of these situations has its own specific significance. The reason for this 

is that since the equipment of the socio-economic and political patterns of society is the most 
fundamental, it primarily determines the effectiveness of criminal law regulation. 

  But this does not exclude the importance of all other situations. A criminal law provision 
that correctly reflects the objective regularities of the development of society may be ineffective 
in the case of a violation of the provisions of the pattern techniques of legality or general principles 
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of management, and regulation. Rules may not lead to a clearly planned result, even if the basic 
conditions for their issuance are met, the reason being that information about their content does 
not reach the intended places at the right time. 

Here we do not set ourselves the task of outlining an extended structure of conditions of 
effectiveness of criminal-legal regulation, at the same time we should not forget that cases of 
increasing the effectiveness of criminal-legal regulation are scientifically based measures aimed at 
the implementation of lawmaking and law enforcement activities [6]. Moreover, it is undeniable 
that this is a problem of the general theory of law. 

As the legal requirements develop and consolidate the above-mentioned characteristics of 
society, it depends above all on the effectiveness of criminal law regulation. As more than half a 
century of experience with the challenges of social development shows, the law is the most 
important tool for solving socioeconomic and political problems. This increases the importance of 
the relationship between economics and law. The law remains here one of the most important 
practical ways of its solution, considering the regularities and economic laws of development of 
society as a form of the real use of the object. 

The use of the first special criminal-legal form of socio-economic law - reflects the unity of 
the socio-economic goal of citizens, the collective, and the whole society. Here it should be 
remembered that socio-economic law is the "immediacy" of influence on the law. 

Bearing in mind that there are socio-economic, cultural, everyday factors, historical 
traditions, and trends in the life of society, we should not forget that it gives the right to socio-
ecological patterns. 

When enacting a law, the state must properly address all questions of effectiveness and 
purpose. Knowledge of the development of objective laws in the development of society allows 
the legislator to issue specific regulations, people's actions are the cause of a specific result 
intended by the legislator. 

For legal purposes, we can get the opinion of Kerimov D. A. According to the scientist, "the 
legal purpose is objective, it is determined by the material conditions of society". 

The effect of criminal-legal effectiveness lies primarily in the clear and correct 
implementation of objective opportunities of generally accepted patterns of social development 
[7]. 

This is probably the reason why legal principles are the instrument of real criminal objective 
law in the development of society, and the guiding standards that provide the much-needed 
consistency of its goals. 

Instruments of objective laws of the development of society and general principles of legal 
purposes do not determine the effectiveness of criminal law. As S. S. Alekseev points out, the 
legislator and other bodies must take into account the legal regulation along with the 
consideration of the legality of the law [8]. Here S. S. Alekseev did not indicate what kind of legality 
we are talking about, what is understood as the legality of the law. 

Interesting is the study of scientists (D.A. Kerimov, V.B. Nikitin, V.V. Orekhov, L.I. 
Spiridonov), who studied the effectiveness of the study of legal effectiveness message propaganda 
with special questionnaires on reaching people with legal messages. Their questionnaire study 
showed that different messages and legal knowledge reach each person differently. Almost half 
of the respondents had read legal messages only in the direct press, and a third had read them in 
lectures. All of the respondents had heard the news and customs of legality from school, friends, 
parents, and acquaintances in the courtyard, and thus received the very first legal knowledge in 
the first person. The actions of such streams as special mass notification channels and 
compilations of legislation and special legal literature were only at a certain level. Some of the 
respondents received legal information through radio and television. 

It is a fact that the legal education of minors has a positive effect on the minimization of 
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their antisocial activities and the reduction of their antisocial behavior. Increasing number of 
crimes from day to day indicates low level of legal education and requires deeper work in the same 
direction. 

"The emergence of a crime because of actions initiated by some antisocial frivolous offense 
- indicates a lack of legal knowledge" [9]. 

Improvement of the legal education of minors in the future will certainly reduce 
delinquency and criminality. 

Scientists Zhekebayev U.S., Narykbaev M.S., Alaukhanov E.O., Abdrassulov E.B., who 
supported the opinion of the famous scientist-criminologist Kairzhanov Elegen Iztleuovich, who 
expressed a solid idea of improving legal education of minors and emphasized that it is the 
superficiality of this legal knowledge that causes crimes by teenagers, contributed to its prevention 
and proposed to influence it by specific measures. 

The Russian scientist A.I. Dolgova was also convinced of the importance of the 
questionnaire questions for determining the level of legal consciousness of young people. She 
once again emphasized that using the "open" - "closed" form of the questionnaire, revealing the 
attitude of minors toward delinquency and proving that they are irresponsible in their antisocial 
actions, the reason for this is low legal awareness [10]. 

Legal, including criminal, dissemination of norms of effectiveness on television brings 
greater effectiveness than dissemination on radio and press. The reason is that despite the fact 
that the radio and press have a huge number of programs on a special legal channel, children can 
not constantly listen, read. And they can see news about the law, reports on criminal cases and 
advice that can be given to children all the time on television. It really helps them to develop legal 
efficiency and knowledge, and it makes them think and hate any wrong activity. If this is the case, 
then legal literacy for young children will certainly have a great impact on legal efficiency.The 
protective function of the legal sphere is determined by the need to protect public relations, to 
protect the interests of society as a whole and the social group of citizens. The purpose of the 
basis of security activity is the suppression of a crime, although in the current criminal law there 
is a lot, but not much. 

Article 2 of the Criminal Code of the Republic of Kazakhstan"...the rights, freedoms and 
legitimate interests of man and citizen, public order and safety, the environment... ...is the 
protection of legally protected interests of society and the state from criminal encroachments, the 
protection of peace and security of people, as well as the prevention of crimes. In our opinion, the 
general principles of the fight against crime can be clarified here. 

The analysis of the essence of the impact of the criminal law norm and its mechanism on 
the order of the citizen is not the main goal. It only shows the scientific validity for increasing the 
effectiveness of measures to combat crime. 

Thus, as it is known, the effectiveness of law is the ability to regulate social relations in 
society and achieve the results in its implementation. If at present the main means of combating 
juvenile delinquency is the correct use of the criminal law norm, it is manifested in the context of 
the study, study at the social level of the effectiveness of criminal law measures to combat juvenile 
delinquency. From here it is possible to choose the right way of effectiveness and improve the 
quality of effectiveness. Therefore, the study should include a comprehensive view of the problem, 
not out of this agenda. 

From the criminological point of view, if at present the main means of combating juvenile 
delinquency is the correct use of criminal law norms, the main focus of sociological research is the 
use and realization of the effectiveness of criminal law measures to combat juvenile delinquency, 
and thus, as already mentioned, the impact of preventive measures to prevent juvenile 
delinquency. However, the use of criminal law and its effectiveness is often reduced to a violation 
of the principles of legal technique. 
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The study of the problem of the effectiveness of measures to prevent juvenile delinquency 
is not limited to the improvement of a certain pattern, which implies the need to study, to examine 
the need for its application in practice. This can be the punishment imposed on minors. 

One of the difficult problems that has not yet been fully explored in criminal justice 
research is the failure to recognize in time that juvenile antisocial behavior manifests itself at an 
early stage. Moreover, if the causes and conditions of juvenile delinquency need to be clearly 
examined, it is clear that juvenile delinquency manifests itself at an early age. It goes without 
saying that juvenile delinquency is closely related to the problem of preventing juvenile 
delinquency. And this probably indicates that the sphere of legal regulation still remains, 
abstained. 

Recent statistics show that almost 30% of children from orphanages are "vagabonds", 20% 
join the ranks of criminals, and 10% commit suicide. In the East Kazakhstan Region, 7% of children 
from orphanages chose the criminal way, 0.1% - prostitution, and 0.5% - drug addiction. 

In addition, more than 2,500 children leading a vagrant lifestyle are searched for all over 
the republic every year. For the city of Ust-Kamenogorsk, the homeless and delinquents brought 
to administrative responsibility make up 13-15 percent. 

We would not be wrong if we said that the problem of criminal and administrative 
legislation aimed at juvenile delinquency is in the first place today. Here it is necessary to remind 
that the problem of criminal and administrative legislation is closely connected with the activities 
of the Commission on Minors' Affairs. In general, the problem of early detection and prevention 
of antisocial behavior of minors, prevention of delinquency is the basis of preventive effectiveness 
of crimes. 

One of the goals of the study is to clarify the state of the juvenile delinquency remedy, 
which is an arsenal of criminal and penal law, and how effective it currently gives youth 
organizations in the fight against crime. 

Studies of criminologists of Kazakhstan showed that 4/3 of juveniles who committed 
crimes, witnessed them committing crimes, "got" to the Department of Internal Affairs, the 
Commission on Minors' Affairs. However, if young people with antisocial behavior had been 
guided in time, they would not have "crossed" the threshold of criminality. The problem of 
studying the effectiveness of measures to prevent juvenile delinquency should not be limited to 
individual legal norms and their application in practice. 

Legal effectiveness, including the legality of the fight against juvenile delinquency: 
-completeness, timeliness, correctness of manifestation in the law of a socially dangerous 

act recognized as a crime; 
-Conformity of social and economic legislation with the requirements of the law; 
- Sustainability of criminal legislation and its uniform application; 
-Impact of the application of the criminal sanction on the social measure; 
- Criminal sanction is expressed in public awareness of the content of the criminal norm 

[11]. 
The fight against juvenile delinquency is of great importance in the fight against crime in 

general, in the strengthening of the rule of law. Therefore, increasing the criminal-legal 
effectiveness of measures to combat crime is a strategy of struggle aimed at the education of 
adolescents. 

The problem of criminal-legal effectiveness in the fight against crime as a problem that has 
not disappeared from the agenda remains unchallenged. 

The criminal-legal problem of effectiveness, the norm of the effectiveness of the 
implementation of effectiveness, the problems of crime prevention and prevention, the problem 
of criminal responsibility, the personality of the offender and his direct involvement in the crime, 
the problems of "young offenders" - all this remains a problem that requires an accelerated 



 

 

 «Modern scientific technology» (February 13-14, 2025). Stockholm, Sweden, 2025 

59 

solution [12]. Let us not exaggerate when we say that this is the future. Nevertheless, the 
abandonment of a future child will undoubtedly slow down the search for a solution. Therefore, if 
there is an urgent need to take responsibility, it is a task born of demand. 

  There is a need for continuous work in order not to leave the issues of general legal 
efficiency from the agenda. As already mentioned, it is necessary to implement the proposals and 
requirements arising from the researches of famous scientists (E.I. Kairzhanova, I.Sh. Borchashvili, 
M. K. Ynttykbaeva, Z. S. Tokubaeva, n.d. Mukhamedyanova), the issues of prevention should be 
addressed from the early age. Because at an early age, from the family to school, preventive 
measures will undoubtedly be beneficial later. Therefore, if properly differentiated and given the 
effectiveness of the law worked out at its level, the effectiveness will show a direct link with the 
law and will give its results. Only then is crime prevention the key to effectiveness. 
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Summary 

 
   In the paper, when discussing the content of the partnership agreement, attention is paid to the 
essential conditions of the agreement as one of the main grounds for the emergence of rights and 
obligations between the participants in the partnership. The work also gives an important place to 
the contributions of participants to the common cause, defined as contributing items and 
intangible assets as necessary means of achieving a certain goal, subject to contribution to the 
partnership. In addition, the legal fate of property is discussed - in relation to ownership, use and 
disposal. The paper discusses the contract concluded in favor of third parties and some issues of 
exercising the rights arising from it. 
 
 Keywords: Partnership, contributions,legal aspects,common property 
    
The content of a partnership agreement can be built on the basis of both imperative and 
dispositive norms. It depends on the purpose of the activity envisaged by the partnership 
agreement. The participants in the partnership agreement can determine the content of the 
agreement themselves. In particular, their rights and obligations. For example, if the partnership 
agreement was concluded for the purpose of charity, receiving agricultural products, and so on, a 
dispositive norm applies here, which, without any doubt, gives the parties the opportunity to 
achieve the goal envisaged by law. That is, this goal is not prohibited. 
       
    But there are cases when the participants in the partnership agreement must comply with the 
requirements of imperative norms, that is, here we can say that they are limited. For example, a 
partnership agreement that was concluded for the purpose of building a residential building and 
must be distributed among the participants is subject to mandatory requirements, which derive 
from the general norms regulating real estate. Thus, it can be said that the content of the 
agreement is different depending on the purpose of the joint activity, and accordingly the 
requirements of the law for the participants are also different. The content of the partnership 
agreement consists of the basic rights and obligations of the participants.   
 
  As is known, no contract will be concluded without agreement on essential conditions. Thus, the 
essential conditions of a partnership contract are the conditions on the contributions of the 
participants. The absence of these conditions excludes the activity of the partnership contract. 
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    The term of the partnership's activities is not an essential condition of the agreement; it is 
determined by the parties. If the partnership agreement does not specify a term or it is impossible 
to determine it, it is considered concluded for an indefinite period.1 
    Based on the regulatory norms of the partnership agreement and its features, the following 
essential conditions of the partnership agreement can be distinguished, which characterize all 
types of partnership agreements: 
1. Conditions for the pooling of contributions; 
2. Joint activities of the participants (the participants' desire to establish a connection with each 
other and "act jointly"); 
3. The common goal to achieve which the said activity is carried out (Article 930 of the Civil Code; 
Article 705 of the Civil Code of France; Article 1832 of the French Civil Code). 
In addition to the essential conditions listed above, the following are important for establishing a 
partnership: 1. Voluntary nature of the partnership participants; 2. Association of individuals; 3. 
Contributions and shares. 
 
    The contribution of participants in a joint activity (partnership) creates a material prerequisite 
for achieving the common goal set for the partnership and is of primary importance. 
It should be noted that the form of contribution to the common cause may vary depending on the 
goal of the partnership. A necessary prerequisite for achieving the goal set by the participants in 
the partnership is the contribution of economic value, that is, it must be possible to determine 
their real price in private legal circulation. 
The main obligation of the participants in the partnership agreement is to contribute to the 
common property the contributions stipulated by the agreement. “If the amount of the 
contribution is not determined by the agreement, each participant is obliged to contribute it 
equally” (CC 932 (I) ), “The contribution may be made both in the form of property and in the form 
of services” (CC 932 (II)). 
    A partnership participant's contribution is considered to be everything that he or she brings to 
the common cause: money, securities, other property, including real estate; the right to use the 
property; the results of intellectual creation, exclusive rights to them (copyright, patent, license 
rights, rights of use, transferable concessions)’’.2 The input may include professional or other 
knowledge, experience and ability, the participant's business reputation and business 
connections, as well as the performance of certain work.  
The pooling of contributions of the participants in a partnership does not provide a full guarantee 
of achieving the goal set by the participants in the agreement, although they create the necessary 
material prerequisites for this. The content of the participants' obligation to act together with 
others to achieve a common goal is determined both by the nature of this goal and by the 
distribution of specific roles between the participants. This obligation exists throughout the entire 
term of the agreement, while the obligation to make contributions must usually be fulfilled 
immediately after the conclusion of the agreement. 3 Court practice confirms that citizens have 
made a cash contribution to a fictitiously created construction partnership and are demanding a 
refund.4 

 
1 V.F. Popondopulo, Commercial (Entrepreneurial) Law, ed., M., 2003, p. 634. 635. 
2Ubertragbare Konzession. In short, a transferable concession (permit, concession) is a certain form of 
exercising the right to carry out some production, in which certain personal and objective preconditions 
must be taken into account, in particular: usability, reliability, etc./ Greifelds, Rechtworterbuch, 17. Auf., 
Verlag C.H. Beck, Munchen, 2002. S. 807, See I. Burduli, Property Relations in a Joint Stock Company, Tbilisi 
University Publishing House, Tbilisi, 2008, p.  128.  
 
4 See the ruling of the Supreme Court of Georgia No. AS-251-239-2016/June 14, 2016. 
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   The peculiarities of the partnership agreement are that it objectively takes into account the 
origin of common property between the participants. A partnership is only a contractual 
association of participants, which does not create an independent legal entity - a legal entity. 
Accordingly, the property contributed by the participants to the joint activity in the form of 
contributions is transferred to them in favor of each other, on the basis of which the common 
property of the participants of the agreement is created.5 
 
    According to Article 932 (III) of the Civil Code of Georgia, “Unless the agreement provides 
otherwise, contributions shall constitute the common property of the participants. The common 
property of the participants shall also include what has been acquired on the basis of a right 
existing in common ownership, or received as compensation for the destruction, damage or 
removal of common property.” As a rule, in the case of a partnership (based on its purpose), 
contributions are and should be made that are necessarily used and necessary to achieve the goal, 
result. Thus, all contributions are in themselves the common property of the partnership, and each 
of them (member) is the owner of his share. 
Property, (a specific item) service may become a contribution and accordingly the partnership’s 
property right arises on the service, and not on this property. The owner of the property (item) 
still remains its owner. 
  Can the words “or something else” in this case be interpreted as the possibility of the existence 
of common shared ownership of the participants in the property of the partnership or does the 
legislator have some other case in mind? Of course, the participants can establish by agreement 
that not all the property contributed by them and the benefits and income received as a result of 
joint activities will automatically enter into their common ownership, but, for example, will be 
transferred to all participants with the right of use. I think that Article 932 (III) of the Civil Code of 
Georgia gives this right and only such cases are taken into account. The possibility of the existence 
of common shared ownership of the partnership, on the one hand, contradicts the legal nature of 
the aforementioned type of agreement itself and on the other hand, the norms of the Civil Code 
of Georgia. 
   Article 173 (I) of the Civil Code establishes that “common (joint and several) property arises by 
operation of law or on the basis of a transaction”. According to Article 1158 (I) of the Civil Code, 
“property acquired by spouses during marriage shall be their joint property, unless otherwise 
established by an agreement between them. Whether property will be joint or several is largely 
determined not only by the will of its subjects, but also by the characteristics of the object of 
ownership itself”. For example, “if in entrepreneurial companies we are mainly dealing with the 
right to a share of profit, the alienation of which is reserved for partners, on the other hand, 
property acquired as a result of joint activity shall be the joint property of its participants”.6  
    This opinion, as stated above, does not correspond to the legal nature of the partnership 
agreement. The law does not speak of co-ownership, but on the contrary, establishes the regime 
of common ownership of the participants. Moreover, the legal nature of the partnership 
agreement does not provide for a common property, since initially the common property is 
created on the basis of the contributions of the participants, the value of which is determined by 
the agreement or it is assumed that the share of all participants is equal. From the moment of the 
creation of the common property, the share of each participant in the said property is already 
predetermined. Benefits, income are distributed among the participants in proportion to these 
shares, the amount of the share determines the liability for common obligations, etc. Thus, the 

 
5 P. Whitcomb;A Practical Guide to the Law of Farming Partnerships; 2020 Law Brief Publishing. 
6 B. Zoidze, Georgian Civil Law, published by "Science", Tbilisi, 2003, p. 102. 
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main point for which the partnership agreement is concluded is not the creation of common 
property, but the achievement of a certain goal by the participants. 
    The participants of the partnership, upon contributions that have become the common property 
of the partnership, have the full right to jointly manage this property without restriction, and not 
only the property that was created as contributions, but also the property that they acquire later, 
by achieving the goal of the partnership. However, there is an exception to this rule, i.e. on the 
basis of contributions made by the participants of the partnership to achieve a common goal, 
common fractional ownership does not arise: 
  a. on the property that was contributed by the participants as a contribution, if it belonged to 
them not by right of ownership, but on other grounds (for example, by lease). 
  b. if the participant transferred the property to the partnership as a contribution not in common 
shared ownership, but with the right of ownership and (or) use. 
c. if the subject of the partnership agreement is the construction of an individual residential house 
for each participant. 
    The existence of common property in a partnership is closely related to the issue of determining 
the scope of the rights and obligations of the participants in relation to the ownership, use and 
disposal of this property, which is the subject of further research. 
  At first glance, there is no difficulty in this issue and it is not provided for in the Civil Code of 
Georgia, in particular, among the norms regulating the joint activity (partnership) agreement. Only 
Article 933 is devoted to the prohibition of the possibility of transferring a share to a third party 
without the consent of the participants.7 
    The approach to the issue of the possibility of each participant to dispose of his share of the 
common property should be decided differently. I think such a possibility should be regulated by 
legislation. In the current Civil Code of Georgia8, the participants in a joint activity agreement do 
not have the right to dispose of their share in the common property without the consent of the 
other participants in the agreement. 
   It is noteworthy that in one of the cases between the participants of the partnership, the subject 
of the dispute was the legality of the decision of the homeowners' partnership related to the 
common property. The plaintiffs challenged the partnership's decision to lay a sewer pipe on the 
common property and believed that this decision should have been made with the consent of all 
members of the partnership. In turn, the court explained that the specific works did not have such 
a substantial impact on the common property that they required the consent of all owners. 
Accordingly, the court upheld the partnership's decision and noted that it was made in compliance 
with the norms of the Law "On Homeowners' Partnership". It follows from the above reasoning 
that the partnership's decisions have a certain legal force and their review by the court is subject 
to limited control.9 
It is known that a partnership can be created both to achieve a common goal of the participants 
and joint activities can include satisfying the interests of third parties, that is, a contract can be 
concluded for the benefit of third parties. 
    Article 349 of the Civil Code defines the concept of a contract concluded for the benefit of third 
parties, according to which “performance may be demanded by both the creditor and the third 
party, unless otherwise provided by law or the contract, or unless otherwise follows from the 
essence of the obligation itself”, i.e. the person in whose favor the contract was concluded has the 
right to demand a share of the benefits arising from the purpose of the partnership. 

 
7 M. J. Loewenstein, R.W. Hillman;Agency and Partnership Law; January 2018 Edward Elgar Publishing. 
8 Georgian Civil Code (1997); 
9 See Ruling #BS-76(K-21) of the Supreme Court of Georgia of February 22, 2022. (Retrieved: 06.01.2025). 
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   According to Article 933 (I) of the Civil Code, “a share in the form of property or rights cannot be 
transferred to a third party without the consent of the other participants in the contract. Refusal 
of consent is allowed only in the presence of a good reason”. 
    A partner in a partnership has the right to alienate his share, both in the form of property and 
rights, in whole or in part, i.e. to transfer it to another person, both for a fee and free of charge. 
The law requires the consent of the other participants in the agreement in the case of transferring 
a share to a third party. However, it does not exclude the right to refuse if there is a good reason. 
The above-mentioned restriction is caused by the peculiarities of the agreement, its fiduciary 
nature, i.e. the personal qualities of each participant, professional knowledge and experience, 
mutual goodwill, unity of interests, etc. Thus, for the other participants in the agreement, it may 
be of essential importance who the third party will be, who will replace the original participant in 
the case of the transfer of his share of property or rights. Consent must be given in the form 
established by the parties, i.e. the participants in the agreement. If the partnership agreement is 
concluded in writing, then consent must also be given in the same form. 
    The remaining participants in the agreement have the right of pre-emption of the share 
transferred to a third party (Article 933 (II) of the Civil Code).10 
   All this follows from the right to dispose of the common property of the partnership created as 
a result of joint activities. That is, the participants in the partnership agreement do not have the 
right to dispose of their share in the common property without the consent of the other 
participants, which, as I mentioned above, is related to the legal nature of the partnership 
agreement - fiduciary nature. A participant in the agreement has the right to sell his share. He is 
obliged to immediately inform the person with the pre-emption right, that is, the other 
participants in the agreement, about the content of the agreement that he intends to conclude 
with a third party. 
It is necessary to distinguish from the right to alienate a participant's share of common property 
for a fee cases when the claim for this right is assigned to a third party, which does not result in 
the transfer of the rights and obligations of the participant in the partnership agreement to the 
third party, that is, here we can talk about the classic version of cession, when the creditor 
transfers the right to claim his share of common property to another person, usually remaining a 
participant in the joint activity and demanding from the third party (the "buyer") to pay him the 
value of the share that he is assigning as compensation. In practice, such transactions are often 
used to sell apartments in residential buildings that are still under construction. The 
aforementioned agreements do not concern the purchase and sale of real estate, since the subject 
of this transaction does not yet exist, but rather the assignment of the right to the real estate that 
is being created. Based on the above, this person (buyer) can request registration of ownership 
rights to the constructed residential building. In addition, the right to claim under a joint activity 
agreement cannot be assigned without the consent of all participants, since without the consent 
of the debtor, a claim cannot be assigned to the performance of an obligation where the identity 
of the creditor is of essential importance to the debtor. 11  
     Thus, in a partnership agreement, the personality of a participant is of essential importance, 
therefore, a claim can be waived only if it is provided for by the agreement or by a subsequent 
agreement of the participants. Regarding the transfer of a share, it is interesting to consider 
whether it is possible to transfer it to heirs and what grounds are required for this. I think that, 
based on the legal nature of the partnership agreement, the transfer of a participant's share to 
the heir during his lifetime will be carried out by the analogy discussed above. The heir will receive 

 
10 Georgian Civil Code (1997); 
11 Z. Akhvlediani, Law of Obligations, published by “Law”, Tbilisi, 1999, p. 42. 
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the testator's share of the common property of the partnership (in proportion to contributions to 
the common cause), and not the right to participate in the partnership after his death. 
    The activities of any civil-legal relationship subjects require management _ leadership, which 
serves the purpose of the association (in this case, joint activity). 
   The specifics of the purpose of the joint activity also determine the right of the participants of 
the partnership agreement to participate in achieving the set goal under the leadership _ 
management. 
Article 934 of the Civil Code establishes various rules for managing the common affairs of a 
partnership, namely: legislative and contractual. The legislative rule is established by the first 
paragraph of the aforementioned article, according to which, “Unless the agreement provides 
otherwise, the participants in the agreement jointly manage the affairs and represent the 
partnership in relations with third parties. The consent of all participants in the agreement is 
required when concluding each transaction.” This establishes the rule for managing affairs not 
only within the partnership, i.e. between the participants, but also before third parties, i.e. the 
members of the partnership make decisions on all issues jointly, with the participation of all 
members and also appear before third parties. Thus, according to the established legislative rule, 
when managing a partnership, decisions on all issues and their implementation are made with the 
joint participation of all members of the partnership. The partnership agreement may establish 
other rules, however, it is not advisable to change the above-mentioned principle when making 
decisions on key issues related to the partnership's activities, including establishing the rules for 
managing common affairs with third parties. 
Thus, a partnership (joint activity) is, by its very nature, a contract rather than an organizational 
formation and cannot be an independent participant in civil relations. Accordingly, liability towards 
third parties is transferred to all its members personally or jointly and severally for the obligations 
of the partnership with all its property. Accordingly, based on the content of the partnership 
agreement, rights and obligations do not belong to the partnership, but to its individual members. 
In accordance with this opinion, judicial practice has repeatedly ruled that a lawsuit should be filed 
on behalf of the partnership not by the partnership, but by all its members.12 
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Summary of Boxwood (Buxus)  We have noted the following large pathogenic fungi that cause 
tracheomycosis wilt on the plant: Cylindrocladium byxicola Henricot.; Verticillium buxi 
Auerswald. (Sesquicillium buxi (Schm.)KW Gams, 1968) and Verticillium dahliae Kleb. 
 
  Introduction 

 Boxwood (Buxus)  It is a genus of deciduous plants from the Boxwood family. It is a unique 
plant. It is rare in the world to find a plant that is both evergreen and deciduous. Boxwood is among 
these rare plants. In addition, it is one of the best green decorations. Common boxwood as a shrub 
variety is widespread in almost all regions of Georgia - in Adjara, Guria, Svaneti, Samegrelo, Racha 
and Imereti. It is also found in eastern Georgia. (1) 

Boxwood is an evergreen deciduous tree or shrub. It grows to a height of 6-10 meters, lives 
for more than 700 years. It blooms in April and May. It grows slowly. It reaches 5-7 meters in 100 
years, it is excellent shade-tolerant. It grows as an understory. It thrives in bright locations. It 
tolerates frosts of -20 and -22 0 C without damage. 

There are four main types of boxwood in Georgia: common, or evergreen, small-leaved, 
Japanese, and Balearic boxwood. However, the dominant, leading species in Georgia is the 
Colchian boxwood. 
  Colchican boxwood (Buxus colchica Pojark.) is an evergreen shrub or tree belonging to the 
boxwood family (Buxaceae Dum.). It reaches a height of 18 m under good care. It is a relict variety 
of boxwood from the Black Sea coast of Georgia. The main growing area of Buxus colchica is 
located in the Mtirala National Park (Kobuleti Municipality, Adjara, Western Georgia). 
 
  Research methods  

In order to identify the fungi causing the main diseases of boxwood (Buxus), we conducted 
field surveys in the humid subtropical zone of western Georgia, namely in the municipalities of 
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Guria, Samegrelo and Adjara, at different phenological phases of plant development. During the 
surveys, the spread of the main diseases was recorded on individual boxwood plants and bushes. 

Pure cultures of the fungus were isolated from the diseased samples. The development of 
the fungus, its morphological and cultural properties were studied on various nutrient media: 
agarized beer agar, potatoes with glucose and without glucose. The formation and intensity of 
mycelium, conidiophores, sterigmas, spores were observed. The fungi were identified using the 
appropriate methods (2, 3, 4, 5, 6). 
 
  
 
 Research results 

The following fungi have been identified by the National Institute of Environmental Health 
on boxwood plants: 

 Cylindrocladium byxicola Henricot, 2002 - was observed on a diseased boxwood plant 
brought by us from the Adjara zone in 2012 . 

The diseased plant exhibits browning of leaves or black spots on the leaves. Black 
longitudinal stripes develop on the stems and shoots. 

 

 
 

Photo 1. A branch infected with the fungus Cylindrocladium byxicola 
 

A white powdery growth develops on the underside of the diseased leaf, which represents 
the mycelium and fruiting bodies of the fungus. 

 

 
 

Photo 2. Mushroom Cylindrocladium byxicola Fruiting on the leaf 
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The mycelium of the fungus spreads through the vascular bundles of the plant. Infected 
leaves wither and fall off, as well as diseased shoots, and eventually the plant itself dies. The 
disease has intensified in recent years and has caused the wilting of boxwood. 

We inoculated the fungus from the diseased stems and shoots onto a beer-agar medium. 
The fungus began to develop as a white mycelium on the second day. The spores of the fungus 
are elongated, cylindrical in shape, measuring 52-65 × 4-6 μm. 

 
 

Photo 3. Spores of the fungus Cylindrocladium byxicola in pure culture 
 

 The disease was initially isolated, but then spread widely. The fungus that causes the 
disease, Cylindrocladium byxicola, is highly pathogenic and develops rapidly, causing a disease of 
the wood within a few hours. 

Verticillium wilt of boxwood - Verticillium buxi Auerswald. (Sesquicillium buxi (Schm.)KW 
Gams, 1968) - the fungus was noted by us in the territory of Anaseuli, Ozurgeti Municipality. 

Simultaneous wilting of boxwood plants grown as trees was observed. Diseased plants 
show leaf loss and wilting. Stem and branch materials were taken from the diseased boxwood 
plant for examination. 

A cross-section of the trunk and branches of an infected boxwood plant shows cracking, 
cracking, and a dark grayish-brown color. 
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Photo 4. Cross-section of a boxwood trunk and branches infected with the fungus Verticillium 
buxi 

A pinkish-brown powdery growth develops on the underside of infected leaves, which is 
the fruiting body of the fungus. 

 

 
 

Photo 5. Fruiting of the fungus Verticillium buxi on a leaf 
 

 The fungus was inoculated from diseased stems and branches onto a beer-agar medium. 
The fungus began to develop 24 hours after inoculation. The fungus developed on the surface of 
the medium as a white mycelium. 
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Photo 6. Pure culture of the fungus Verticillium buxi 10 days old 
 

The mycelium is edible, adherent to the surface, and grows slowly. A 10-day-old pure 
mushroom culture reaches 8 cm. The mycelium of the mushroom is mostly pinkish-purple in the 
central part, forming knots and threads. 

The fungus is characterized by strong sporulation, conidia are spherical, ellipsoidal, 
cylindrical (elongated), equilateral, crescent-shaped, pointed, with rounded ends, ovoid, ovoid, 
where the basal ends are narrowed; unicellular or bicellular with one partition; size 6-8 × 2- 2.5 
μm. They are colorless and colored, located in mycelial chains and at the ends of the conidiophore. 

 

  
 

Photo 7. Spores of the fungus Verticillium buxi in mycelial chains 
 

Conidiophores are erect, with twisted filaments, and a simple corymb. The unicellular 
branching consists of a main axis and phialides.(2) 
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Photo 8. Conidiophores of the fungus Verticillium buxi with spores 
 

A branch is the lateral axis of a conidiophore, on which one or more phialides are 
located.The arrangement of phialides is alternate (unilateral), opposite, or circular. (4 , 3) 

 
 

Photo 9. Phialides located on the axis of the conidiophore of the fungus Verticillium buxi 
 

Verticillium dahliae Kleb. - The fungus was first noted by us in 2022, on the trunks and 
branches of a boxwood plant brought from the botanical garden of the Dadiani Palace Historical 
and Architectural Museum Complex in Zugdidi. 

 Dark discoloration and stem cracking were noted on the transverse section of the trunk 
and branches of the diseased boxwood. 
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Photo 10. Cross-section of a boxwood stem infected with the fungus Verticillium dahliae 
 

Inoculate from diseased stems and branches onto a beer-agar medium. The fungus 
develops as a white, cottony, medium-height mycelium 2 days after inoculation. It is characterized 
by strong sporulation. Conidia are unicellular, colorless, cylindrical or elongated, 6-7 × 3-3.5 μm in 
size. The substratum mycelium is burgundy. ( 5,6,7 ) 

 

 
 

Photo 11. Mycelium of the fungus Verticillium dahliae with spores 
 

Fungi of the genus Verticillium live in the rhizosphere of the soil, penetrate the plant 
through the roots and root collar. Then they spread to the stems and branches of the plant, move 
through the vascular bundles, reach all organs of the plant and secrete toxins. 
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Toxins secreted by the fungus disrupt the osmotic pressure of plant cells, poisoning the 
plant and damaging the vascular system, which ultimately leads to wilting and death of the plant. 
(8,9, 10 , 11 ) 

 
 

Photo 12. Toxin secreted by the fungus Verticillium dahliae 
 

The source of infection is fungal microsclerotia in plant debris and soil, which remain viable 
for up to 3 years. 
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Аннотация 
В статье рассматривается роль стилей родительского воспитания в формировании 

подростковой самооценки. Самооценка формируется ещё с детства, однако именно в 
подростковом возрасте отношение родителей и их стили воспитания играют огромную роль. 
Особое внимание уделяется типам воспитания, таким как: авторитарный, авторитетный, 
либеральный и попустительский стиль, и их воздействию на самооценку подростков, 
которая, в свою очередь, играет ключевую роль в психическом и эмоциональном состоянии 
подростков. 

Ключевые слова: характеристика стилей, семейное воспитание, самооценка, 
подростковый возраст, социум. 

 
Формирование самооценки у подростков представляет собой ключевой этап их 

личностного развития, который оказывает значительное влияние на психоэмоциональное 
состояние и поведение на протяжении всей жизни. В подростковом возрасте активно 
развивается осознание собственной идентичности, когда индивид начинает осмысливать 
свои сильные и слабые стороны, а также формируется представление о своём месте в 
социальной среде. Это критический период, в ходе которого подросток начинает 
выстраивать свою уверенность и ощущение собственной ценности, что непосредственно 
влияет на его способность преодолевать трудности, строить отношения с окружающими и 
принимать себя.  
Также, с точки зрения Абрамовой, в период подросткового возраста происходят две крупные 
перемены в жизни: органическая - половое созревание, культурное - открытие своего Я, 
оформление личности и мировоззрения. Органическая перемена заключается в физическом 
и гормональном развитии подростка, что сопровождается значительными изменениями в 
теле и изменяющимися потребностями. Культурная перемена включает в себя процесс 
формирования самосознания, личной идентичности и осознания своего места в обществе. 
Это время активного поиска себя, когда подросток стремится найти ответы на вопросы: «Кто 
я?» и «Какую роль я играю в этом мире?». Таким образом, обе эти перемены - органическая 
и культурная - тесно связаны между собой и требуют от подростка не только физической, но 
и психологической адаптации [1]. 

Иметь здоровую самооценку – значит чувствовать собственную ценность вне 
зависимости от того, получается что-то или нет, а также уметь просить о помощи, когда в 
ней нуждаешься. Исследования показывают, что подростковый период сопровождается 
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универсальными изменениями, включающими повышенный интерес к новому, отношение 
к риску и большую значимость мнения друзей по сравнению с семейным одобрением [2]. 

На формирование самооценки в подростковом возрасте влияют различные факторы 
и можно привести в пример наиболее важные из них: эмоциональное благополучие в семье, 
социальная адаптация, мотивация и успехи в учебе, межличностные отношения с 
противоположным полом и внешний вид.  

По мнению А.В. Гайфуллина, самооценка – это сложная система, формирующая 
характер самоотношения индивида и включающая как общую самооценку, отражающую 
уровень самоуважения, целостное принятие либо непринятие себя, так и парциальные, 
иначе говоря, частные самооценки, характеризующие отношение к отдельным сторонам 
своей личности, действиям, поступкам, успешности либо неуспешности отдельных видов 
деятельности [3]. 

Роль стилей родительского воспитания является критически важной, поскольку 
именно в рамках семейной среды, как первичного социального круга, ребенок приобретает 
базовые навыки адаптации, общения и взаимодействия с окружающими. В семье 
формируются основные принципы восприятия мира и себя в нем, а также основы 
эмоциональной регуляции. Родительское влияние, проявляющееся в различных 
воспитательных подходах, предоставляет ребенку важную обратную связь, способствующую 
его психосоциальному развитию и формированию жизненных ориентаций. 

Согласно Э.Х. Эриксону, пятая стадия психосоциального развития является ключевой, 
так как в это время подросток колеблется между положительным полюсом идентификации 
-"я" и отрицательным полюсом путаницы ролей. При удачном протекании кризиса 
подросткового возраста у юношей и девушек формируется чувство идентичности, при 
неблагоприятном - спутанная идентичность, сопряженная с мучительными сомнениями 
относительно себя, своего места в группе, в обществе, с неясностью жизненной перспективы 
[4]. 

Эрих Фромм, известный психоаналитик и социолог, подчеркивал, что родительские 
отношения являются фундаментальной основой развития ребенка из-за того, что они 
создают первоначальные условия для формирования личности. Фромм считал, что 
психическое и эмоциональное развитие ребенка зависит от того, какой тип отношений 
существует между ним и его родителями, особенно в раннем детстве. В своих работах 
Фромм подчеркнул два типа основных родительских подходов: авторитарное и 
демократическое. Он подчеркивал, что наиболее здоровое психоэмоциональное развитие 
ребенка происходит именно в условиях демократического воспитания, которое 
способствует формированию независимой личности с высокой самооценкой и 
способностью к конструктивному взаимодействию с окружающими. [5]. 

Характер и традиции родителей оказывают влияние на выбор ими методов воспитания 
в семье. В зависимости от обстоятельств, особенностей ребенка и его поведения, родители 
применяют разные подходы к воспитанию. На выбор стиля семейного воспитания влияют 
следующие факторы: 

 нравственные принципы семьи; 
 традиции, в которых выросли сами родители; 
 психолого-педагогическая культура родителей и их уровень образования; 
 тип темперамента родителей, их совместимость и другие особенности. 
В 1960 году американский психолог Диана Баумринд на основе научных исследований 

разработала модель, демонстрирующую различные стили родительства и их влияние на 
детей и подростков. Её заключение - что дети, чьи родители сочетают теплую отзывчивость 
с требовательностью (авторитетные родители), вырастают самостоятельными и успешно 
функционируют в обществе [2].  
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Опираясь на эти факторы, Баумринд предположила, что большинство родителей 
следуют одному из трёх стилей воспитания: 
- Авторитарный стиль воспитания часто приводит к формированию послушных, но в то же 
время эмоционально напряжённых и неуверенных в себе подростков. Однако такие 
подростки, как правило, демонстрируют хорошие академические результаты и высокую 
исполнительность, но часто испытывают внутренний дискомфорт и ощущение нехватки 
эмоциональной близости с родителями.  Подростки, которые воспитываются авторитарным 
стилем могут сталкиваться с проблемами в межличностных отношениях, чувствуя трудности 
в построении доверительных и гармоничных связей с социумом; 
- Авторитетный стиль воспитания, напротив, способствует более гармоничному развитию 
личности подростка. В этом случае родители устанавливают ясные правила, но при этом 
активно поддерживают эмоциональную связь с ним, проявляют гибкость и понимание. 
Такой подход способствует не только развитию уверенности в себе, но и формированию 
высоких социальных и академических навыков. Эти подростки более успешны в адаптации 
к изменениям и трудностям, поскольку в семье они учатся искать компромиссы и выражать 
свои чувства и потребности; 
- Либеральный стиль воспитания, характеризующийся минимальными требованиями и 
мягким подходом, часто ведет к развитию у подростков проблем с самоконтролем и 
социальной адаптацией. Они могут испытывать трудности с установлением границ и 
следованием социальным нормам, что проявляется в их поведении как в школе, так и в 
социальной среде. Поскольку родители в этом случае склонны избегать наказаний и 
строгости, подростки зачастую не развивают необходимых навыков для самостоятельного 
принятия решений, контроля над эмоциями и ответственности за свои поступки. 

Позднее, в 1983 году, исследователи Маккоби и Мартин добавили к ним ещё один 
стиль: 
- Попустительский (индифферентный) стиль воспитания характеризуется полной или 
частичной игнорированием потребностей подростка в эмоциональной поддержке, что 
может проявляться в отсутствии реакции на его поступки и потребности. Этот стиль 
воспитания приводит к серьезным дефицитам в развитии, как в эмоциональной, так и в 
социальной сферах. Подростки, воспитывающиеся в таких условиях, часто сталкиваются с 
проблемами низкой самооценки, неспособности справляться с трудными ситуациями и 
низким уровнем социальной компетентности. Они могут быть неуверенными, недостаточно 
мотивированными и испытывать сложности в установлении здоровых межличностных 
отношений. Такой стиль воспитания также способствует развитию недостатка самоконтроля, 
что, в свою очередь, ведет к низким академическим результатам и недостаточной 
подготовленности к взрослой жизни. 

Для дальнейшего экспериментального изучения взаимосвязи стилей родительского 
воспитания и их воздействия на самооценку подростков в настоящее время проводится 
практическое исследование. В качестве выборки были выбраны учащиеся 8-9 классов 
общеобразовательной школы и их родители. Для оценки самооценки учащихся применяется 
ряд методик, включая: методику исследования особенностей самооценки школьников Т. 
Дембо и С.Я. Рубинштейн (в модификации А.М. Прихожан); шкалу Розенберга (Driscoll, 2013) 
для определения уровня самооценки; опросник самоотношения подростков (ОСО) В. В. 
Столина; опросник родительского отношения А. Я. Варги и В. В. Столина; тест "Подростки о 
родителях" (ADOR) [13]; а также опросник стилей общения и воспитания в модификации Р.В. 
Овчаровой. Результаты, полученные в ходе исследования, будут подвергнуты комплексному 
анализу и статистической обработке с целью выявления взаимосвязей между стилями 
родительского воспитания и уровнем самооценки подростков. 
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Практическая значимость данного исследования заключается в разработке 
рекомендаций для психологов, педагогов и родителей, направленных на оптимизацию 
взаимоотношений между родителями и подростками, а также на поддержку адекватной 
самооценки подростков, что в свою очередь способствует гармоничному развитию личности 
в подростковом возрасте. 

Таким образом, в процессе воспитания родители могут склоняться к использованию 
одного стиля, но чаще всего в реальности наблюдается сочетание различных подходов, что 
представляет собой смешанный стиль воспитания. Это может быть обусловлено 
множеством факторов, таких как индивидуальные особенности родителей, ситуация в 
семье, возрастные изменения ребенка и прочее. Несмотря на это, с точки зрения 
психосоциального развития подростков, наибольшую значимость для формирования 
здоровой и адекватной самооценки имеет стиль воспитания, который сочетает в себе 
высокие требования и эмоциональную поддержку — что характерно для демократичного 
(или авторитетного) стиля. 
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Family is the most important thing a child has. It satisfies the basic psychological needs of 

children for love, communication, and safety. From the first days of birth, a child feels affection, 
learns to feel, love, and trust. A child learns from the example of his parents to build further 
relationships, perceive the good, and survive crisis situations. Therefore, the destruction of a 
family cannot but affect the psychological state of a teenager and his future life. According to the 
assessments of the teenagers themselves, among life events that cause stress, divorce of parents 
is in 4th place after the death of parents, brothers and sisters, and close friends. 

Divorce affects all family members, but is perceived differently by parents and children. For 
parents, it is a solution to some of their own hopeless situations, everyday issues, psychological 
incompatibility, and much more. And for children, it is a collapse of the picture of the world, a loss 
of security and love. 

Children always experience their parents' divorce very acutely. Many blame themselves. 
Teenagers are often afraid that the parent who left the family will stop loving them. The 

authors note that teenagers often begin to manipulate their parents, try to get additional gifts or 
avoid punishment for bad grades. Others begin to get sick more often, they become irritable, 
tearful, and sensitive. 

Research by various authors shows that during the first year after divorce, both boys and 
girls demonstrate more anxious, restless, aggressive, and disobedient behavior in relationships 
with peers and adults compared to children from intact families. According to some data, the 
consequences of divorce affect boys more than girls. Teenagers also experience their parents' 
divorce, and often even more acutely than younger children (Vlasak and other, 2019). 

Teenagers' reaction to their parents' divorce can be expressed in rebellion against 
conventions, school, and the parents themselves. In older children, it can be emotional stress. 
Teenagers often become uncontrollable, aggressive, attempt suicide, or "go" into constant contact 
with their peers. Due to their egocentric perception of the world, teenagers are afraid of changes 
that may occur in their personal life: the need to change their place of residence, school, social 
circle, or possible changes in their financial situation. 

Teenagers may feel ashamed of their family problems in front of their peers. Teenagers may 
feel anger and hostility towards the parent who is blamed for the divorce, or towards both. A 
teenager may blame their father or mother for abandoning the family, claim that they hate them, 
will never forgive them, etc. Some teenagers decide that they are responsible for the adults' 
separation, since they should have prevented it, or that their father (mother) is leaving because 
the children did not live up to their expectations (Anderson, 2014). 

Most often, after a divorce, children's relationship with one of the parents deteriorates. 
About a year after the parents' divorce, all problems are smoothed out, and the child's emotional 
state begins to recover. This is possible only if the child feels the love of the parents. 
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According to the results of an American study based on data from the National Survey of 
Children, parental divorce affects the social adaptation of their children: taking into account all 
demographic, psychological and economic circumstances, children of divorced parents were twice 
as likely to encounter problems as children of non-divorced parents. For example, among 18-22 
year olds who experienced parental divorce, 40% sought help from a psychologist, 25% dropped 
out of high school, 65% had bad relationships with their fathers, and 30% with their mothers. 

Symptoms of children's experience of the situation of parents' divorce: 
 
- Fear. Most children experience fear, especially during the period of clarification of 

relations between parents before their final divorce. Manifestation of violence and 
hostility. 

- Self-blame. Children are often the center of confrontation between parents, which 
instills in them a sense of guilt. 

- Self-abasement. The child develops the idea that he is unloved, and this reduces his 
sense of self-worth. If one of the parents leaves the family, the child believes that he was 
abandoned and doomed to loneliness. 

- Depression. Children experience their parents' divorce as a loss. Unlike other sad events, 
for example, the death of one of the parents, feelings associated with divorce can revive 
and repeat themselves for many years. 

- Increased resentment and negativity. Children perceive their parents' divorce and the 
disruption of their usual order of life as chaos and react to it, in addition to depression, 
with a feeling of anger. Children experience divorce as an insult and refusal of their 
parents to love them, to which they react with increased sensitivity, vulnerability and 
refusal to perceive reality. 

- Being outsider. Due to family conflicts, children feel like outsiders. Comparing 
themselves with others, they perceive themselves as less valuable and loved than their 
peers. They have a feeling that they are not like others. 

A psychologist - a helpline consultant can provide assistance in many areas, including the 
problem of a traumatic situation for a child as a result of the parents' divorce. The specialist 
gradually convinces the child that he is not to blame for the breakdown in relations between his 
parents, that he also should not be drawn into the conflict between the parents. At the same time, 
the psychologist helps parents comprehend the behavior and understand what impact it has on 
the child 

Age-related developmental characteristics of children experiencing the trauma of their 
parents' divorce. 

A child's adaptation to their parents' divorce is determined by how prepared they were for 
the divorce and the possibility of one of their parents leaving the family.  

Children aged 3.5 to 6 years often experience a strong sense of guilt and self-abasement 
after their parents' divorce. It is enough for a preschooler to say that dad will no longer live with 
you, but will come to visit you. 

Children aged 7-8 years often experience feelings of anger and resentment, especially 
towards their father. At 10-11 years old, children feel abandoned, offended, angry with their 
parents, and ashamed of their family problems. 

Only at the age of 13-18, experiencing a sense of loss and resentment, are teenagers still 
able to adequately imagine the causes and consequences of divorce, the quality of their 
relationships with each of their parents. 

Parents' divorce can also affect the future behavior of a teenager in his own family. Children 
who grew up in divorced families often marry earlier than their peers from strong families, 
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motivated by the desire to compensate for the lack of emotional warmth, to leave the parental 
home (Demir et al.,2018). 

Parental divorce can affect the formation of a teenager's value orientation system. Thus, 
studies by various authors have shown that the hierarchies of life values of 18-19-year-old 
students from divorced families had signs of compensatory nature. Thus, there was a greater 
preference for the values of emotional closeness, love, and a happy family life compared to 
students from intact families, where the most important value, along with those listed, was 
"maximum use of one's opportunities, abilities, that is, the values of self-development, self-
realization.  

 
The success of a child's adaptation after the parents' divorce depends on the interaction of 

many factors: 
The family atmosphere before the divorce. If the divorce ends a long period of quarrels and 

difficult experiences, it can even have a positive effect. 
The nature of the divorce. The most unfavorable effect on teenagers is divorce in the form 

of "military actions". A divorce in a relatively calm form, without making mutual accusations, 
reduces the likelihood of suffering in a teenager if the parents are able to explain to the child that 
they are divorcing each other, not the children, and will still remain loving and close people for 
them. 

The degree of adaptation of the parents to the fact of divorce. After the divorce, the former 
spouses have many problems: loneliness, a change in the usual social circle, a decrease in material 
wealth, more often for the mother. 

The relationship between the former spouses. The least traumatic types of relationships 
between divorced parents for a child, according to K. Arons, are “excellent comrades” and 
“cooperating colleagues”, in which couples are able to interact quite well in matters concerning 
children (Sprencher et al.1998).  

Possibility of meeting with a teenager after a divorce. If after a divorce the father (mother) 
is given the opportunity to meet with their children without hindrance, the negative consequences 
are reduced to a minimum (provided that the influence on the children is favorable). 
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 Abstract 
 
 This study presents the scientific justification and development of a preventive disinfection 
strategy based on automated primary access hygiene technologies.  
 Universal pandemic threats and the increasing frequency of infectious diseases highlight 
the need for the development and implementation of sanitary technologies aimed at preventing 
the spread of pathogens in public spaces and other high-traffic locations. 
It is undeniable and evident that footwear serves as one of the key factors in transmitting 
infectious agents. The surface of shoes acts as a material reservoir for a wide range of 
microorganisms, making it imperative to develop innovative methods of preventive shoe 
disinfection as an integral part of the primary access hygiene system. 
 This research focuses on analyzing the effectiveness of the ZIMA CLEAR SOLE V4 
automated shoe disinfection system, which utilizes a directed flow of hot air. 
 The obtained results confirm that automated shoe disinfection systems represent a 
promising direction in the field of infection control, contributing to the reduction of 
epidemiological risk, the optimization of operational costs, and the establishment of new hygiene 
safety standards. The implementation of such technologies in medical institutions, shopping 
centers, airports, and educational facilities appears to be a justified step toward enhancing public 
health and creating a safe environment amid global epidemiological challenges. 
 
 Keywords: primary access hygiene, shoe disinfection, infection control, automated 
disinfection systems, innovative hygiene technologies, preventive disinfection, ZIMA CLEAR SOLE 
V4. 
 

1. Introduction 
 
 Sanitation and hygiene are universal concerns, particularly in the face of persistent 
epidemiological threats. Past pandemics and the risk of new pandemics and epidemics (such as 
norovirus, metapneumovirus, and Camp Hill virus) clearly demonstrate the critical importance of 
preventive methods in combating infectious and viral diseases. Prevention is the primary tool in 
universal scenarios, and preventive disinfection represents a comprehensive system of 
prophylactic measures aimed at minimizing the likelihood of infection at the early stages of 
contact with a potentially contaminated environment. 
 One of the dominant aspects of this approach is primary access hygiene (PAH), an 
innovative concept focused on ensuring sanitary safety at the entrance to buildings, institutions, 
and public spaces. 
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One of the most critical factors in the spread of infectious agents is contaminated footwear. 
Studies indicate that shoe soles can carry a wide range of pathogens (bacteria and viruses). The 
humid environment of shoes, particularly in high-traffic public areas, creates ideal conditions for 
microbial growth, increasing the likelihood of their transfer into indoor spaces. According to the 
World Health Organization (WHO), more than 80% of infectious diseases are transmitted through 
contact, making shoe disinfection and drying a key element of sanitation safety strategies. 
 This necessity drives the demand for innovative solutions that can provide automated, 
contactless, and effective shoe disinfection in crowded areas. In recent years, various engineering, 
technical, and technological solutions have been developed to reduce the risk of infection 
transmission through footwear. One such solution is the ZIMA CLEAR SOLE V4, an innovative 
device designed for automated shoe drying and disinfection at primary access points. This device 
combines directed airflow technology and ultraviolet irradiation, ensuring effective shoe 
sanitation within 30–40 seconds. The developed system corresponds to Technology Readiness 
Level (TRL) 8, confirming its high level of maturity and commercial feasibility. 
 This study aims to provide a comprehensive analysis of preventive disinfection within the 
framework of primary access to hygiene. This research examines key scientific, engineering, and 
marketing aspects of implementing innovative solutions in this field. 
 The scientific hypothesis of the study posits that integrating automated primary access 
hygiene systems not only reduces infection risk but also significantly impacts the economic 
performance of institutions by increasing consumer confidence and increasing attendance. 
 Research Objectives: 

- Analyze the epidemiological risks associated with the transmission of infectious agents 
via footwear. 

- Evaluate the effectiveness of innovative solutions in the field of primary access hygiene. 
- Develop and test automated engineering solutions for shoe drying and disinfection. 
- A marketing analysis was conducted to assess the impact of preventive disinfection on 

behavioral economics and consumer activity. 
 To achieve these objectives, quantitative and qualitative analysis methods, including 
correlation analysis of epidemiological data, engineering testing of innovative devices, and 
marketing modeling via Porter's five forces analysis, were employed. 
 The study results demonstrate the significant potential of implementing preventive 
sanitary technologies in both commercial and government institutions. Innovative solutions in this 
area not only contribute to reducing epidemiological risk but also serve as a crucial component of 
the service economy, forming a new paradigm of science-driven healthcare and hygiene 
engineering. 
 Thus, this research is interdisciplinary, combining epidemiology, engineering sciences, and 
marketing analytics. The findings can be utilized for developing regulatory standards, optimizing 
sanitation protocols, and implementing innovative solutions in hygiene control practices. 
Overall, this study aims to provide scientific justification and develop a preventive disinfection 
strategy based on automated primary access hygiene technologies. 
 

2. Literature Review 
 
 Globally, 2.4 billion people lack access to improved sanitation and hygiene 13. Primary 
access hygiene should be included. According to statistics from the Bureau of National Statistics 

 
13 Okolimong . (2018). EFFECTS OF COMMUNITY LED TOTAL SANITATION PROGRAM IN PALLISA DISTRICT, 
UGANDA: SEVEN YEARS OF IMPLEMENTATION. Bitkom Research, 63(2), 1–3. Retrieved from 
http://forschungsunion.de/pdf/industrie_4_0_umsetzungsempfehlungen.pdf%0Ahttps://www.dfki.de/filea
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of the Agency for Strategic Planning and Reforms of the Republic of Kazakhstan, in 2023, 2257.453 
thousand tons of pollutants from stationary sources of pollution were released into the 
atmosphere in the country 14. 
 Accordingly, the problem of primary health care and sanitation in general is the main 
problem of general health care, preventive sanitation and the prevention of infectious diseases 15. 
Notably, such systems, measures and mechanisms of sanitary hygiene and sanitary and hygienic 
prevention, both in general and from the point of view of primary access, must be inclusive, that 
is, universal in nature 16. 
 Some of these pollutants enter the condensed sediment system in the form of puddles, 
mud and wet soil. Through shoes, it is carried into civilian premises and other buildings. In this 
sense, the device fully meets universal requirements. Accordingly, most facilities must create 
conditions for observing personal hygiene rules. For example, this especially applies to the 
education system: “Chapter 8. Requirements for production control, working conditions and 
personal services for personnel. 125. Conditions are created at the facility for staff to comply with 
working conditions and personal hygiene rules 17.” 
 Primary access hygiene significantly reduces the effect of consumers' fear of COVID -19 
(CFC 18, consumers ' fear of COVID-19). This also applies to other epidemic and pandemic diseases. 
Including future infections and viruses. 
 As a rule, infectious microorganisms multiply and spread in a condensed (liquid-phase) 
aqueous environment. Therefore, the issue of moisture in everyday items is a matter of high-level 
sanitary hygiene. 
 In this regard, the issue of the spread of infectious diseases through a damp environment 
for children and adolescents from the point of view of sanitary hygiene of primary access is 
especially important and a priority. In particular, this problem is relevant for developing 
countries19 
 However, even in developed countries, a significant percentage of infectious diseases can 
be prevented by improving measures to increase hygiene practices 20and reduce moisture in 
surrounding material attributes and everyday clothing, including shoes. 
 Sanitary hygiene of primary access is also relevant as a preventive measure that reduces 
the risk of exposure to industrial dust in the human body indoors. 
 In the scientific literature, industrial dust is classified as follows: 
 - “By origin – organic, inorganic, mixed; 

 
dmin/user_upload/import/9744_171012-KI-Gipfelpapier-online.pdf%0Ahttps://www.bitkom. 
org/sites/default/files/pdf/Presse/Anhaenge -an-PIs/2018/180607 - Bitkom 
14https://stat.gov.kz/ru/industries/environment/stat-eco/ 
15Padda, I. S., & Johal, G. S. (2024). Lifestyle Prevention Measures for the Clinic Visit. StatPearls . Retrieved 
from http://www.ncbi.nlm.nih.gov/pubmed/32981575 
http://www.pubmedcentral.nih.gov/articlerender.fcgi?artid=PMC3820521 
16Water, sanitation and hygiene in health care facilities: practical steps to achieve universal access. Geneva: 
World Health Organization; 2019. License : CC BY-NC-SA 3.0 IGO. 
17On approval of the Sanitary Rules “Sanitary and Epidemiological Requirements for Educational Facilities.” 
Order of the Minister of Health of the Republic of Kazakhstan dated August 5, 2021 No. KR DSM-76. 
Registered with the Ministry of Justice of the Republic of Kazakhstan on August 6, 2021 No. 23890. 
18 Siddiqi , U. I. , Akhtar , N. , & Islam , T. (2022). Restaurant hygiene attributes and consumers' fear of COVID-
19: Does psychological distress matter? Journal of Retailing and Consumer Services, 67. 
https://doi.org/10.1016/j.jretconser.2022.102972 
19 Kouamé PK, Galli A, Peter M, Loss G, Wassa D, Bonfoh B, Utzinger J, Winkler MS. Access to Water and 
Sanitation Infrastructures for Primary Schoolchildren in the South-Central Part of Côte d'Ivoire. International 
Journal of Environmental Research and Public Health. 2021; 18(16):8863. 
https://doi.org/10.3390/ijerph18168863 
20 https://isfglobal.org/pillar-6-good-hygiene/ 
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 - According to the method of formation, aerosols disintegrate and condense; 
 - By particle size - visible (more than 10 microns), microscopic (0.25--10 microns) and 
ultramicroscopic (less than 0.25 microns)" 
 Industrial dust, especially large dust in fractions of millimeters, usually enters the premises 
through shoes. The samples included wet samples. When drying, dust is transferred from the 
condensed medium to the air dispersion medium. 
 When dust from shoes enters the air, it generally has toxic, carcinogenic, mutagenic and 
other types of harmful effects on people. Dust aerosols also cause pulmonary diseases, such as 
bronchitis, pneumoconiosis and other diseases and disorders. 
 Shoes are a permanent attribute of a person's clothing. Therefore, sanitary hygiene is a 
matter of general and preventive health care. 
 According to their properties, shoes include materials with the following characteristics: 
 
 - heat protection, 
 - breathability, 
 - vapor permeability, 
 - hygroscopicity. 
 
 The consumer indicators of shoe quality must meet the following definitions: 
 
 - functional, 
 - aesthetic,  
 - ergonomic, 
 - operational. 
 The functional indicators of shoes are determined on the basis of their compliance with 
the direct purpose of the shoes (civilian, profile, aesthetic, industrial, military, special, etc.), social 
compliance (depending on the age group of shoe consumers, overall appearance and 
psychological characteristics of the individual), 
 Aesthetic indicators characterize the degree of satisfaction with shoes among consumers. 
In particular, the social well-being of an individual largely depends on the presentation, model 
composition, style, fashion trends, expressiveness, harmony, stylistic unity and quality of shoes. 
 Ergonomic indicators characterize the degree of “adaptability” of shoes to the specific 
needs of a person. Ergonomic requirements dictate the features of shoes for each type of human 
activity, such as casual shoes, sports shoes, and shoes, depending on the season and weather 
conditions. In this sense, shoes must have anthropometric, hygienic and psychophysical 
compliance with a particular type of human activity. 
 In the context of sanitary hygiene, specific compliance requirements are related 
specifically to hygienic compliance. In particular, footwear compliance with sanitary and hygienic 
standards and recommendations. This largely depends on the degree of moisture in the shoes. 
 From the point of view of sanitary hygiene, the following requirements for footwear are 
characterized: 
 
 1. Shoes must match the size and shape of the foot so as not to interfere with blood 
circulation in the legs and not cause deformation of the feet, be as light as possible so as not to 
create additional physical stress and energy consumption when walking, and be elastic so as not 
to impede movements in the ankle and foot joints. 
 2. Shoes must ensure the correct position of the body (vertical, maintaining all normal 
curves of the spine, without unnecessary tension in the muscles of the legs and torso to maintain 
the necessary posture). 
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 3. Shoes must have good breathability (ventilation) so as not to cause excessive sweating 
of the skin of the feet. 
 4. Shoes must provide sufficient grip on the surface of the substrate so that a person does 
not fall on a slippery place or experiences difficulty walking on uneven soil. 
 5. Shoes must be practical, as they are resistant to wear, damage and adverse 
environmental factors and do not lose size, shape or elasticity after being wet or dry. 
 
 Shoes must also fully comply with the following hygienic principles: 
 
 1. have low thermal conductivity, ensuring an optimal microclimate of the shoe space and 
its ventilation; 
 2. are easy to use; do not interfere with the blood supply, growth or formation of the 
musculoskeletal elements of the foot; do not impede freedom of movement when walking, physical 
education and labor processes; and provide protection of the feet from adverse physical, chemical 
and biological influences; 
 3. Do not release chemical substances into the shoe space in concentrations that, under 
real operating conditions, can have adverse effects (skin irritant, resorptive, allergenic, etc.) on the 
skin of the foot and the body as a whole; 
 4. respond to age and other physiological characteristics of the body; 
 5. easy to clean and dry, maintaining its original configuration and hygienic properties for 
a long period of time. 
 
 In this context, an important sanitary characteristic of footwear is its ability to absorb and 
retain liquid moisture. Absorbency and the ability to retain moisture depend on the degree of 
capillarity (hydrophilicity) of the sole of the shoe and the entire shoe as a whole. 
 Therefore, the sole of a shoe is the source and spreader of many diseases, especially 
infectious diseases. This problem is inclusive and universal for many countries and societies. 
 Accordingly, primary access to hygiene in the fields of drying, cleaning and disinfecting 
shoes has become part of commerce and business 21. These kinds of systems and devices began 
to develop in the creative services industry, medical business industry and healthcare industry 22. 
 The class of primary access sanitary hygiene systems for shoe cleaning consists of the 
following types: 
 
 - sanitary inspection station for washing and disinfecting shoes; 
 - Walk-through shoe hygiene station 
 - compact shoe disinfector 
  
 A sanitary checkpoint for washing and disinfecting shoes is installed in the room/corridor, 
in front of the entrance to the sanitary area. When two brushes enter the installation, they are 
automatically turned on, and a disinfectant solution is supplied to wash and treat the shoe soles. 
 When both hands are placed in the openings of the sanitary inspection station, photo 
sensors are triggered, and the hand disinfection pump starts. Both hands must remain in the holes 
until the green light comes on, indicating the end of hand disinfection (the light is located on the 

 
21 Lailasari , M., & Widiyaningsih , W. (2022). RANCANG BANGUN WEBSITE PENCUCIAN DAN PERAWATAN 
SEPATU MENGGUNAKAN PHP DAN FRAMEWORK CODEIGNITER. Jurnal National Technology Komputer , 2(1), 
9–19. https://doi.org/10.61306/jnastek.v2i1.15 
22Arcadia, G., Tinaprilla , N., & Safari, A. (2021). Business Development Strategy on Laundry Cleaning Shoes 
in Bogor City (Case Study: Step'nShu Shoes Treatment). International Journal of Research and Review, 8(4), 
278–292. https://doi.org/10.52403/ijrr.20210435 
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outside of the unit). The rotary turnstile for restricting passage is unlocked. After leaving the 
sanitary inspection station, the photocell sends a signal to turn off the rotation of the brushes. 
 The walk-through shoe hygiene station is designed for automatic washing and cleaning of 
the soles of personnel shoes before entering (exiting) the sanitary area. For washing and cleaning 
the shoe soles, the hygiene station is equipped with four rotating vertical brushes. A special grid 
is provided for passage through the brushes. The rotation of the brushes and the supply of cleaning 
solution are activated by a photocell located on the handrail. The washing time was adjusted from 
1 to 20 seconds. The washing solution is supplied to the brushes via nozzles, which guarantee a 
uniform supply of the solution over the entire surface of the brushes. The concentration of the 
washing solution is regulated by the injector by changing the size of the flow area. 
 On the market of technical means of hygienic protection and prevention, several types and 
modifications of sanitary hygiene devices exist for primary access to and sanitary cleaning of shoes. 
 
  
3.Results 
 
 In the context of the primary access sanitary hygiene paradigm, we developed a device for 
drying shoes at the entrance to the premises of an organization. This device is designed, created, 
patented and commercialized. 
 The technology readiness level of the device we created corresponds to technological 
readiness level 9 according to TRL\MRL\CRL: 
 
 - TRL - Technology Readiness Levels, technological readiness, 
 - MRL - Manufacturing Readiness Levels, production readiness, 
 - CRL - Commercialization Readiness Level, market readiness 
 
 Table 1. Level of technological readiness of the device 
 

 
 
LEVEL 

 
TRL 
TECHNOLOGICAL 
READINESS 
 

 
MRL 
PRODUCTION READINESS 
 

 
CRL 
MARKET READINESS 
 

 
9 
 

Product improvement 
and evolution 

Main and auxiliary 
production 
 

Launch to market 

 
8 
 

Product included in the 
system 

Development of stable 
pilot production 
 

Processing customer 
comments 

 
7 
 

Product as part of a 
system layout 

Technological 
preparation of 
production 
 
 

Premarket launch 

 
6 
 

Full featured sample Composition of the pilot 
production line 
 

Exact Product 
Specifications 
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5 
 

Real scale sample Production in real 
conditions 

Refined 
business model 

 
4 
 

Laboratory sample Basic production 
technology 

Suppliers and partners , 
pricing policy 
 

 
3 
 

Breadboard sample Choice to produce/ 
order 

Competitive 
environment 

 
2 
 

Applications Assessing the availability 
of materials and 
processes 
 

Value Proposition 

 
1 
 

Fundamental Concept Basic production 
requirements 

Usefulness rating 

 Results will be achieved upon implementation of the project 
 

 Parameter level reached 
 

 
 The innovation we created is a device for drying shoes and feet (shoe- and foot-drying 
device) with the commercial brand ZIMA CLEAR SOLE V4. 
  
 Fig. 1. Appearance of a device for drying shoes and feet (shoe and foot-drying device) ZIMA 
CLEAR SOLE V423 
 

 
  
 The user stands on a special platform. The device automatically begins the process of 
drying wet or damp shoes and feet. The drying process lasts approximately 20 seconds. 

 
23 https://www.zima-cs.com/ 
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 The device can be used in any climatic environment. These methods are most effective in 
tropical climates and sharp continental climates. 
 The ZIMA CLEAR SOLE V4 device allows the following results to be obtained in the context 
of household hygiene or primary hygiene hygiene: 
 
 - Sanitizing shoes and feet for dryness; 
 - Dry and clean soles, 
 - Dry shoes, 
 - Dehydrated foot surface, 
 - Clean and dry floors of the living room; 
 - Clean and dry premises of the institution after initial access; 
 - Clean ecology of premises for humidity, potential or actual infectivity. 
 
 Depending on the client’s color preferences, the device has six color modifications. 
 The device is placed in any optimal location in the primary access room of an institution or 
household premises. 
 The range of applications of the device is as wide and varied as possible. It can be placed 
and used for household hygiene or primary access sanitization in the following areas: 
 
 - medical and veterinary institutions (hospitals, clinics, veterinary clinics), 
 - personal houses and apartments, 
 - administrative buildings, 
 - SPA centers and gyms, 
 - commercial establishments (shops, supermarkets, boutiques). 
 - business centers, 
 - entertainment centers, 
 - restaurants, cafes and food establishments, 
 - cultural institutions (theatres, museums, exhibitions), 
 - educational institutions (universities, schools, colleges, libraries, kindergartens), 
 - religious institutions, 
 - public institutions. 
 - government agencies, 
 - transport and logistics organizations and premises (airports, train stations, bus stations, 
terminals), 
 
 From the points of view of ergonomics, economics and ecology, the device has the 
following output parameters and features: 
  
 - the process of cleaning shoes, soles and feet takes only 30-40 seconds; 
 - reduction in water consumption by 20–50%, 
 - no need to use chemical cleaning agents, 
 - no need to use plastic shoe covers, 
 - simplicity and ease of use, 
 - safe movement after using the device, 
 - saving money and time in cleaning shoes or feet; 
 - payback within one year. 
 
 The ergonomics, efficiency and environmental friendliness of the device are confirmed by 
reviews and letters of recommendation from customers.  
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 The ZIMA CLEAR SOLE V4 device was created in Kazakhstan and has a two-year warranty 
for commercial use. The Zima Clear Sole V4 device is patented in the Republic of Kazakhstan, the 
EAEU, Russia, the USA and China. International patents are also in the process of formalization. 
 The ZIMA CLEAR SOLE V4 device has the following basic technical characteristics: 
 
 - Operating modes: winter (with heating function) and summer (air blowing only), 
 - Weight: 4 kg (approx. 15 lb 7 oz), 
 - Dimensions: 350 mm/600 mm/5–20 mm, 
 - Electricity consumption: 1.5/3 kilowatts depending on the mode. 
  
 We have received two patents for the device we created: 
 To assess the market prospects of the device we created, we consider the actual and real 
competitive forces in the primary access sanitary hygiene market. 
 To analyze the competitive environment as a factor of external influence, we use Porter’s 
five-force methodology 24 (the competitive forces model) to identify five competitive forces that 
shape the primary care hygiene industry. 
 First, let us assess the threats from substitute products: 
 
 Table 1. The emergence of substitute products (threatness of substitutes) 
 

 
PARAMETER 

 
GRADE 

3 2 1 
 

 
Substitute goods 
“price-quality” 

Exist and occupy a 
large market share 

Exist, recently 
entered the market, 
occupy a small 
market share 

Do not exist 

 2  
 
Final score 
 

 
2 

3 points High level of threats from substitute products 
2 points Average level of threats from substitute products 
1 point Low level of threats from substitute products 

 
 Second, let us evaluate the level of competition that exists within the silicon industry 
according to the following parameters: market growth rate, number of players, restrictions on 
price increases, and level of product differentiation in the market: 
 
  
  

 
24 Michael E. Porter (2008). The Five Competitive Forces that Shape Strategy , Harvard Business Review, p.86 
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Table 2. Competition among existing players (recivalry among the players) 
 

 
PARAMETER 

 
GRADE 

 
1 2 3 

 
Market growth rate Stagnation Slowing down but 

growing 
Fast and high 

  3 
Number of players A large number of 

players in the market 
Average level of 
market saturation 
(3-10 players) 

Small number of 
players (1-3) 

 2  
Limitation on price 
increases 

Strong competition in 
the market, lack of 
opportunity to increase 
prices 

There is an 
opportunity to 
increase prices, but 
only to cover rising 
costs 
 

There is always 
room for price 
increases 

1   
Level of product 
differentiation on the 
market 

Firms sell clearly 
standardized products 
in the form of devices 
for drying and 
disinfecting shoes 

Products on the 
market are 
standardized in key 
qualities, but differ 
in additional 
properties 

Shoe drying 
devices differ 
greatly from each 
other (design, 
ergonomics) 

  3 
 
Final score 
 

 
9 

9-12 points High level of intraindustry competition 
5-8 points Average level of intraindustry competition 
4 points Low level of intraindustry competition 

 
 Third, let us assess the threat of new players entering the market by assessing the height 
of entry barriers: 
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Table 3. The emergence of new players (entry of competitors) 
 

 
PARAMETER 

 
GRADE 

 
1 2 3 

Strong brands with high 
levels of loyalty and 
benefits 
 

Lack of strong players 2-3 strongest players 
occupy 50% of the 
market 

2-3 strongest 
players occupy 
more than 80% of 
the market 
 

  3 
Availability of access to 
distribution channels 
 

Open market Access requires little 
investment 
 

Limited access 

  3 
Economies of scale in 
production 
 

Does not exist Present only with 
some market players 

Big 

  3 
Industry growth rate High Slowing down Stagnation 

1   
Government policies 
 

There are no government 
restrictions 

Low-level government 
intervention in the 
industry 

The state sets 
restrictions and 
strictly regulates 
the industry 
 

  3 
Willingness of market 
players to reduce prices 
for goods 
 

Manufacturers will not 
cut prices 

The largest players will 
not agree to lower 
prices 

Players are mobile 
and easily reduce 
prices if the 
cheapest offer is 
available. 
 

  3 
Volume of costs and 
investments for the 
market 
 

Low (quick payback 
within 1-3 months of 
work) 

Average (payback in 6-
12 months of work) 

High (payback in 
more than a year) 
 

  3 
Product differentiation 
 

Low level of product 
variety 

There are microniches All possible niches 
are occupied by 
players 
 

 2  
 
Final score 
 

 
21 

17-24 points High level of threat of new players entering 
5-8 points Average threat level of new players entering 
4 points Low threat of new players entering 
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 Fourth, let us evaluate the bargaining power of buyers in the market (this step illustrates 
how high the risk of losing the existing customer base is and how attached buyers are to the shoe 
drying device): 
 
 Table 4. Bargaining power of the consumer power of buyers) 
 

 
PARAMETER 

 
GRADE 

 
1 2 3 

 
Tendency to switch to 
substitute goods 

The company's 
products are not 
unique; there are a 
large number of 
analogs on the market 

The company's 
products are partially 
unique, but there are 
distinctive 
characteristics that are 
important to 
customers 
 

The company 
produces and 
sells a unique 
product that has 
no analogs 
 

 2  
Buyers' sensitivity to 
price 

The buyer quickly 
switches to a cheaper 
analog product 

The buyer will switch 
only if there is a large 
difference in price 

The buyer is 
absolutely 
immune to price 
changes 
 

 2  
Number of buyers 
with high sales 
volume 

More than 80% of sales 
come from a small 
number of buyers 
 

A small portion of 
buyers account for 
approximately 50% of 
sales 
 

Sales between 
clients are evenly 
distributed 

 2  
Buyers are not 
satisfied with the 
quality of existing 
products on the 
market 

dissatisfaction with key 
product characteristics 

Dissatisfaction with 
secondary product 
characteristics 

Buyers are 
completely 
satisfied with the 
product 
 

  3 
 
Final score 
 

 
9 

9-12 points High threat of customer churn 
5-8 points Medium threat level of customer churn 
4 points Low threat of customer churn 

 
 
 Fifth, let us evaluate suppliers in terms of their ability to increase prices, reliability and 
stability: 
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 Table 5. Market power Bargaining power of suppliers 
 

 
PARAMETER 

 
GRADE 

 
2 1 

 
Resource limitations for 
players 
 

There are Do not exist 
 1 

Number of suppliers Monopoly or small number 
of suppliers 

Large number of suppliers 
 

 1 
Priority of direction for 
the supplier 
 

Low industry priority for the 
supplier 

High industry priority for the 
supplier 
 

 1 
Switching costs High costs when switching to 

other suppliers 
 

Low costs when switching to other 
suppliers 

2  
 
Final score 
 

 
5 

7-8 points High level of supplier influence 
5-6 points Average level of supplier influence 
4 points Low level of supplier influence 

 
  
 Thus, in the primary care hygiene industry, the competitive situation is constantly 
changing, so there is a need to systematically monitor competitive changes in the market. Only 
under such conditions can our innovative company correctly assess the capabilities of competitors 
and its own capabilities and develop an optimal competitive strategy, which is always aimed at 
creating or maintaining its own competitive advantage. 
 for the commercialization and promotion of the ZIMA CLEAR SOLE in the primary access 
sanitary hygiene market is formulated as follows: 
 -In survival and maintaining market share, 
 - Sales: growth equal to the market average, 
 - Competitive advantage: improving the quality and ergonomics of ZIMA CLEAR SOLE, 
 Investments: only in the modernization of ZIMA CLEAR SOLE (except for advertising), 
significantly strengthening competitive advantage 
 The initial goal of our knowledge-intensive strategy is to create an MVP (minimum viable 
product) - a minimum viable product in the form of a commercial device ZIMA CLEAR SOLE V4. 
 The initial goal of this functional strategy was realized through the proof-of-concept (PoC) 
paradigm, which patented and created a basic prototype of the ZIMA CLEAR SOLE V4 device. At 
this stage, the device appeared, increasing brand awareness of the device through the creation of 
a specialized internet resource and assessing the chances of attracting a strategic investor. 



 

 

 Proceedings of the 9th International Scientific Conference 

96 

 The ultimate goal of our knowledge-intensive strategy is to create a full-fledged market 
product CLEAR SOLE in the form of commercial and modified series devices ZIMA CLEAR SOLE with 
a database of licenses and patents. certificates, expert opinions and compliance with international 
quality standards. 
 The marketing strategy for expanding the primary access sanitary hygiene business in the 
context of the ZIMA CLEAR SOLE at the initial stage (Seed) will include the creation and promotion 
of the following documents: 
 - Pitch (pitch), a short and detailed presentation of the project with differentiation on 
Elevator pitch (video for 10--15 sec), Idea pitch (approximately 3 minutes) and Funding pitch (up 
to 10 minutes), 
 - Traction, creation, scaling and marketing promotion of a technological document 
reflecting the actual, potential and future demand for the device and reflecting the technical, 
market and consumer characteristics of the installation; 
 - Pivot, a document of a strategic and tactical nature, reflecting possible options for 
changing the company’s market strategy depending on the expansion of the product line (device 
taking into account client specifics, expanding the functions of the device (for example, ultraviolet 
irradiation of shoes, spraying with a disinfectant solution after drying from dirty water, and so on). 
 The goal of the marketing strategy is to obtain high-quality information (having all the 
known characteristics—reliability, timeliness, completeness, and relevance), which is carefully 
analyzed and summarized in the conclusions. 
  Let us highlight the components of the marketing environment for the device: 
 

1. Commercial; 
2. Regular clients; 
3. Economic; 
4. Environmental; 
5. Technological; 
6. Political and legislative; 
7. International; 
8. Consumers; 
9. Competitors; 
10. Intermediaries; 
11. Contact audiences; 
12. Production; 
13. R&D; 
14. Organizational structure and management; 
15. Corporate culture. 
16. Ecology of the environment 

 
 The main marketing tasks included the content of Pitch, Traction, and Pivot: 
 
1. Assess the possibility and prospects of introducing the device in various regions of the world 

community; 
2. To establish the relationship between the volume and structure of device consumption and 

the culture of sanitary hygiene in countries in the world community; 
3. Analysis of trends in the development of primary access sanitary hygiene technologies. 
4. Assessment of the prospects for primary access to the sanitary hygiene industry at the level 

of the legislative framework, as well as the political situation in countries; 
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5. Assess the level of economic stability in countries with a developed culture of sanitary 
hygiene; 

6. Explore consumer motivations and preferences in the primary access sanitary device sector; 
7. The distributions of the market shares of sanitary hygiene devices and systems are analyzed. 

Study the research potential of the main competitors producing shoe drying and disinfection 
systems; 

8. Select the most reliable wholesale intermediaries for device components; 
9. Identify the fullest possible range of suppliers of equipment and new technologies ready for 

mutually beneficial cooperation for the creation and development of devices; 
10. Compile a general “picture” of the distribution of representatives of beneficial and 

undesirable contact audiences; 
11. Assess the technical capabilities of producing a new product (for example, a device with 

expanded sanitary functions, except for drying shoes); 
12. Assess the actual and potential level of use of research potential in the industry of sanitary 

hygiene and primary access sanitary hygiene systems; 
13. Assess organizational structure and management style in strengthening relationships with 

suppliers, resellers and consumers of the device and similar devices; 
14. To determine among the staff the level of understanding of their own role in the formation of 

a positive image of the ZIMA CLEAR SOLE company. 
15. Potential risk assessment; 

 
 The ultimate goal of the image strategy is to obtain public and market status as a “Unicorn” 
in the primary access sanitary hygiene market for shoe drying and disinfection. 
 
 This means that the company obtains public status and image status in the business 
environment and in the market as a high-tech company that has developed primary access to the 
sanitary hygiene industry for the sanitary safety of regions and individual countries. 
 Accordingly, in its business activities, ZIMA CLEAR SOLE will adhere to the basic principles 
of Kaizen: 
 

1. Focus on customers—for a company using kaizen, the most important thing is that its 
products (services) satisfy the needs of customers. 

2. Continuous change is a principle that characterizes the very essence of kaizen, that is, 
continuous small changes in all areas of the organization—supply, production, sales, 
personal relationships, and so on. 

3. Open recognition of problems - all problems are openly brought up for discussion (where 
there are no problems, improvement is impossible). 

4. Promoting openness—a low degree of separation (especially in comparison with Western 
companies) between departments and workplaces. 

5. Creation of work teams - Each employee becomes a member of the work team and the 
corresponding quality circle (an employee new to the organization is also a member of the 
“first-year” club). 

6. Managing Projects with Cross-Functional Teams - No team can work effectively if it only 
operates within one functional group. The rotation inherent in Japanese management is 
closely related to this principle. 

7. The formation of “supportive relationships”—not only through the importance of financial 
results for the organization but also through the involvement of employees in its activities 
and good relationships between employees—will inevitably (even if not in this reporting 
period) lead the organization to high results. 
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8. Horizontal development. (Personal experience should become the property of the entire 
company) 

9. The development of self-discipline is the ability to control oneself and respect both 
yourself and other employees and the organization as a whole. 

10. Self-improvement. (Train yourself to identify issues for which you are personally 
responsible, as opposed to those for which others are responsible, and start by solving 
your own problems) 

11. Informing every employee - All personnel should be fully informed about their company. 
12. Delegation of authority to each employee - transfer of a certain amount of authority to 

each employee. This becomes possible owing to training in many specialties, possession 
of broad skills and abilities, etc. 

13. Managing means starting with planning and comparing the plan with the result. 
14. Analysis of what is happening at the enterprise and action is based on facts. (Conclusions 

are drawn on the basis of reliable data.) 
15. The root cause should be eliminated, and relapses should be prevented. (Do not confuse 

the cause of the problem with its manifestations). 
16. The quality is built into the process as early as possible. (Quality must be built into the 

process. Inspection does not create quality.) 
17. Standardization. (Methods to consolidate the success achieved) 

 
 Shoes are a permanent attribute of a person's clothing. Therefore, sanitary hygiene is a 
matter of general and preventive health care. 
 According to their properties, shoes include materials with the following characteristics: 
 
 - heat protection, 
 - breathability, 
 - vapor permeability, 
 - hygroscopicity. 
 
 The consumer indicators of shoe quality must meet the following definitions: 
 
 - functional, 
 - aesthetic,  
 - ergonomic, 
 - operational. 
 
 The functional indicators of shoes are determined on the basis of their compliance with 
the direct purpose of the shoes (civilian, profile, aesthetic, industrial, military, special, etc.), social 
compliance (depending on the age group of shoe consumers, overall appearance and 
psychological characteristics of the individual), 
 Aesthetic indicators characterize the degree of satisfaction with shoes among consumers. 
In particular, the social well-being of an individual largely depends on the presentation, model 
composition, style, fashion trends, expressiveness, harmony, stylistic unity and quality of shoes. 
 Ergonomic indicators characterize the degree of “adaptability” of shoes to the specific 
needs of a person. Ergonomic requirements dictate the features of shoes for each type of human 
activity, such as casual shoes, sports shoes, and shoes, depending on the season and weather 
conditions. In this sense, shoes must have anthropometric, hygienic and psychophysical 
compliance with a particular type of human activity. 
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 In the context of sanitary hygiene, specific compliance requirements are related 
specifically to hygienic compliance. In particular, footwear compliance with sanitary and hygienic 
standards and recommendations. This largely depends on the degree of moisture in the shoes. 
 From the point of view of sanitary hygiene, the following requirements for footwear are 
characterized: 
 
 1. Shoes must match the size and shape of the foot so as not to interfere with blood 
circulation in the legs and not cause deformation of the feet, be as light as possible so as not to 
create additional physical stress and energy consumption when walking, and be elastic so as not 
to impede movements in the ankle and foot joints. 
 2. Shoes must ensure the correct position of the body (vertical, maintaining all normal 
curves of the spine, without unnecessary tension in the muscles of the legs and torso to maintain 
the necessary posture). 
 3. Shoes must have good breathability (ventilation) so as not to cause excessive sweating 
of the skin of the feet. 
 4. Shoes must provide sufficient grip on the surface of the substrate so that a person does 
not fall on a slippery place or experiences difficulty walking on uneven soil. 
 5. Shoes must be practical, as they are resistant to wear, damage and adverse 
environmental factors and do not lose size, shape or elasticity after being wet or dry. 
 
 Shoes must also fully comply with the following hygienic principles: 
 
 1. have low thermal conductivity, ensuring an optimal microclimate of the shoe space and 
its ventilation; 
 2. are easy to use; do not interfere with the blood supply, growth or formation of the 
musculoskeletal elements of the foot; do not impede freedom of movement when walking, physical 
education and labor processes; and provide protection of the feet from adverse physical, chemical 
and biological influences; 
 3. Do not release chemical substances into the shoe space in concentrations that, under 
real operating conditions, can have adverse effects (skin irritant, resorptive, allergenic, etc.) on the 
skin of the foot and the body as a whole; 
 4. respond to age and other physiological characteristics of the body; 
 5. easy to clean and dry, maintaining its original configuration and hygienic properties for 
a long period of time. 
 
 In this context, an important sanitary characteristic of footwear is its ability to absorb and 
retain liquid moisture. Absorbency and the ability to retain moisture depend on the degree of 
capillarity (hydrophilicity) of the sole of the shoe and the entire shoe as a whole. 
 
 
4.DISCUSSION AND CONCLUSION 
 
 The global community must be guided by the following paradigm: global equality in access 
to health care, sanitation and primary access sanitation systems. All these systems should not be 
individual but should be mass scale. In addition, be accessible to anyone in public places. 
 Shoes are the most unprotected and vulnerable part of clothing in terms of sanitation and 
hygiene. This is especially true in the field of primary access hygiene. We believe that, as a rule, 
infections enter institutions and organizations through shoes. 
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 In this sense, we consider shoe hygiene at primary access to be a much more important 
component of sanitation and a determinant of health than hand hygiene is. 
 Therefore, sanitary treatment of shoes upon initial access to any institution is the most 
important component of sanitary hygiene. This is especially true with initial access to medical 
institutions or crowded places. 
 Therefore, our innovation becomes an important determinant of health 
 We mentioned earlier that sanitation systems, especially primary access systems, 
significantly reduce the effect of consumer fear of COVID-19 (CFC, consumer fear of COVID-19). 
Accordingly, our CFC device is highly likely to significantly reduce consumers' psychological distress 
(CSD, consumers' psychological distress), preventive behavior (PB, preventive behavior) and revisit 
intention (RI, perceived vulnerability) when entering mass visit structures. 
 Such a change in the behavioral patterns of visitors will have a noticeable or even quite 
significant economic effect. 
 The device is an effective means of preventing pulmonary diseases in the context of 
airborne dust structures. 
 In terms of its functions, our device is completely inclusive - it is available to everyone, 
regardless of social, racial and other differences. Our device clearly meets these challenges 
precisely. 
 Thus, the device we created has an expanded range of ergonomics in terms of universal 
application and adaptability to certain requirements. 
 The ergonomics of the installation are especially justified and optimal for SMEs. They 
employ, on average, approximately 40% of the workforce in industrialized countries, which are 
members of the Organization for Economic Cooperation and Development, and up to 60% of the 
workforce in developing and newly industrialized countries 25. Typically, workers and employees 
in such enterprises are more exposed to health risks than are those in large corporations. All of 
these resources are necessary for health and sanitation. Therefore, technical devices for 
preventive hygiene play a dominant role in such structures. 
 In general, preventive hygiene requires government support in terms of increased safety 
and health standards. How this is, for example, implemented in the USA in the notation of the 
Walsh-Healey Law 26on Government Contracts of 1936. This is especially true in the area of 
preventing infectious diseases in the workplace or in public places. 
 On the basis of the results obtained and the marketing analysis carried out, we highlight 
the following methodological provisions: 
 - In the notation of inductive and deductive methods, a substantiated hypothesis has been 
put forward about preventive hygiene as the most important determinant of health, 
 - A substantiated theory has been proposed concerning the dominant role of drying, 
cleaning and disinfecting shoes in the primary access hygiene environment. 
 - Content analysis of the topic under study revealed the significance of the degree of 
moisture and humidity of shoes in terms of personal and public health. 
 - In the context of discourse analysis, the increased and universal social role of primary 
access to sanitary hygiene devices and systems is as follows: 
 - In the context of thematic analysis, the important role of the clear paradigm in the general 
health care system, personal and public hygiene, is revealed. 

 
25 Occupational Health Services in Small Enterprises (2011). https ://www . iloencyclopaedia . org/ru/part - ii 
-44366/occupational - health - services/item/157- occupational - health - services - in - small - scale - 
enterprises 
26Walsh-Healey Public Contracts Act (PCA), https://www.dol.gov/agencies/whd/government-contracts/pca 
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 - In narrative analysis, the demand for primary access to sanitary hygiene systems and 
devices is especially relevant during periods of pandemics and epidemics of both local and global 
natures. 
 Sole technologies have a positive and constructive impact on the social interactions and 
ergonomics of citizens in healthcare institutions and other structures. 
 - Authorities and government institutions in the healthcare sector do not interfere with the 
promotion of clear-sole technologies. 
 Sole technologies are fully or satisfactorily interpreted by countries with different cultural 
patterns; 
 - Social narratives are receptive and positive in their interpretation of clear-sole 
technologies and similar technologies in the general health and environmental sectors. 
 - In general, sanitary and hygienic engineering of footwear is becoming an integral part of 
general policy in the fields of medicine and healthcare. 
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Annotation: In this scientific and analytical work, the indicators of incidence and mortality 

from cervical cancer, breast cancer and colorectal cancer in the regions of our country are 
considered. The screening methods currently used and the results of this preventive survey of the 
population are described in detail. Detailed step-by-step algorithms are presented, and the 
principles of organization and diagnostic capabilities of the screening program for the active 
detection of these nosological forms of malignant neoplasms in clinically asymptomatic individuals 
are reflected. 
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Today, one of the most important postulates of the oncology service continues to be the 

early diagnosis of malignant tumors. The purpose of screening is to identify asymptomatic 
(preclinical) cancer or precancerous conditions in an otherwise healthy target population. In this 
case, screening plays a leading role in secondary cancer prevention. The key concept of cancer 
screening is to identify pathology at a stage of development when the effectiveness of treatment 
is maximum and the prognosis is most favorable. When precancerous diseases are detected during 
screening, secondary prevention methods allow to prevent the transition of the initial pathological 
state to cancer. In this case, the main conditions for screening are the presence of trained 
personnel and a standard approach to identifying the trait being studied and evaluating the 
results. The methods used must be sufficiently simple, reliable and reproducible, as well as have 
sufficient sensitivity and high specificity [1-3]. 

Screening plays an important role in improving early diagnosis and treatment outcomes. 
According to the Guide to Cancer Early Diagnosis by Ilbawi A. et al. [4], screening aims to detect 
unrecognized cancer or its prior lesions in a typically healthy, asymptomatic population through 
tests or other procedures that can be applied quickly and are widely available to the target 
population. In screening, the target population is assessed for unrecognized cancer or precancer, 
and most people tested will not be diagnosed with the disease. Screening should be seen as a 
process and not as the performance of a specific test, examination, or procedure. The screening 
process includes a system of informing and inviting the target population to participate; 
administering the screening test; following-up with test results and referral for further testing 
among those with abnormal test results; ensuring timely pathologic diagnosis, staging and access 
to effective treatment with routine evaluation to improve the process. A screening program 
encompasses the process from invitation to treatment and requires planning, coordination and 
monitoring and evaluation. 

To date, the republican oncological screening program includes three nosological forms of 
malignant neoplasms - cervical cancer (СС), breast cancer (BC), colorectal cancer (CRC). Let's 
consider the current epidemiological indicators, methodology and results of cancer screening in 
our country. 

СС in the structure of all malignant tumors of both sexes of the population in 2022 took 
6th place with a share of 5.51% (2021 - 4th place, 5.54%), in women - stable 2nd place - 9.7% 
(9.7%) [5]. 

The incidence rate per 100 thousand population increased from 9.4 to 9.92. In 10 regions 
of the republic, the incidence rate is higher than the national average: Pavlodar - 17.2 per 100 
thousand people (2021 – 16.7) – the highest level, East Kazakhstan – 14.3 (10.8), North Kazakhstan 
– 14.3 (10.2), Atyrau – 13.2 (13.8), Zhetysu - 11.7, Karaganda - 11.7 (12.0), Abay - 11.1, Akmola - 
11.1 (11.9), Mangistau - 11.1 (9.7), Kostanay - 10.8 (10.6) regions. 

Low incidence rates in Zhambyl region - 5.8 per 100 thousand population (5.7), Turkestan 
region - 6.1 (5.2), Aktobe region - 8.3 (11.6), Kyzylorda region - 8.5 (8.2) areas. 

СС in the structure of causes of death from malignant tumors of the population of both 
sexes in 2022 rose from 9th to 8th position, with a share of 4.6% (2021 - 4.3%), mortality from СС 
is stable at 3.1 per 100 thousand population (3.1). 

The mortality rate from СС in 10 regions is higher than the national average: Akmola - 4.2 
per 100 thousand population (2021 - 3.1) - maximum level, West Kazakhstan - 4.1 (4.8), Pavlodar 
- 3.8 (5.6), Almaty – 3.7 (2.5), Zhetysu – 3.7, Atyrau – 3.4 (4.0), East Kazakhstan – 3.3 (3.8), 
Karaganda - 3.2 (4.7), Kostanay - 3.2 (2.4) regions and Almaty city - 3.4 (2.9). 
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Below the national average, mortality was recorded in Abay region, cities Astana, 
Shymkent - 2.9 per 100 thousand population, Mangistau - 2.8 (3.0), Turkestan - 2.3 (2.2), Aktobe 
- 2.2 (3.0), North - Kazakhstan - 2.0 (2.6), Kyzylorda regions - 1.7 (3.5) - the best result [5]. 

In 12 regions, a 100% level of morphological verification of the diagnosis was ensured, the 
lowest or worst indicator for the third year was in the Kyzylorda region - 94.3%, below the national 
average indicators in Akmola - 98.8%, Atyrau - 98.9%, Kostanay - 98, 9%, Mangistau - 97.6%, 
Pavlodar - 96.6%, regions and Almaty city - 98.5%; 

In a number of regions, the frequency of diagnosis of stage I-II СС was below the national 
average (88.1%) - in Akmola - 76.2% (2021 - 73.6%) - the worst result in the country, in Karaganda 
- 77, 2%, Zhetysu - 82.9%, Abay - 83.8%, Kostanay - 84.3%, Aktobe - 85.5%, West Kazakhstan - 
85.7%, Pavlodar - 81.3%, while that in the Atyrau region - 100.0% result. 

The proportion of stage IV СС is higher than the national average (2.7%) in the following 
regions: the worst result is in Zhetysu (6.1%), above the national average in Karaganda - 5.1% 
(2021 - 5.6%), Akmola - 4.8% (2.3%), Kostanay - 4.5% (4.4%), North Kazakhstan - 3.9% (7.4%), 
Almaty - 3.7 % (5.1%), Zhambyl - 2.9% (0.0) regions, cities Almaty – 3.6% (1.8%) and Shymkent – 
3.8% (5.9%). The lowest neglect is in the East Kazakhstan region - 1.0% (0.7%). 

Late diagnosis rates (III-IV stages) for СС are above the national average - 11.9% (15.4% in 
2021) were noted in Akmola - 23.8% (2021 - 26.4%) - worst result, Karaganda - 22.8% (35.2%), 
Pavlodar - 18.8% (20.8%), Zhetysu - 17.1% (24.2%), Abay - 16.2% ( 12.8%), Kostanay - 14.6% 
(15.6%), Aktobe - 14.5% (9.6%), West Kazakhstan - 14.3% (32.4%) regions. The lowest neglect is in 
the Mangistau region - 6.0% (20.8%). 

Across the country, the five-year survival rate of patients with СС registered in 2018 was 
59.9% in 2022, with a decrease from the level of 2021 (67.5% for those registered in 2017), and 
with a significant range in by region, from the maximum – 72.9% (2021 – 70.7%) in the North 
Kazakhstan region, to the minimum – 34.9% (64.4%) in the Atyrau region [5]. 

CC screening is a periodic, comprehensive examination of women of a certain age group 
as part of a special medical program to prevent and reduce incidence and mortality from CC. 

Type of screening - population. The purpose of screening is to identify pre-invasive diseases 
of the cervix with subsequent recovery. The screening method is a cytological examination of a 
smear for oncocytology from the cervix (traditional and liquid cytology). Coloring according to the 
"Papanicolaou test" (Pap test). Interval - 1 time in 4 years. Target group: women aged 30-70 years 
who are not registered in the dispensary for CC. The expected results are a decrease in incidence 
and mortality from CC. 

Screening steps: 
1) Preparatory - formation of target groups, information support and invitation to 

screening. The preparatory stage is carried out by the nurses of the primary health care 
organization responsible for preventive measures and includes: annual compilation of a list of 
women subject to screening in the coming year by November 15 of the current year, followed by 
monthly correction; informing target groups of the female population about the need for 
screening; screening invitation; ensure timely screening. 

2) Screening - filling out a statistical card of a preventive medical examination (screening) 
of an outpatient (form 025-08/y), a register of patients subject to cytological screening and taking 
material for cytological examination from the cervix. The screening examination of the target 
groups of the female population is carried out by a specially trained midwife of the primary health 
care organization. 

3) The final one is obtaining the results of cytology, informing the woman and developing 
further management tactics, fill out accounting and reporting statistical documentation. 
Responsible for the final stage of screening is the obstetrician-gynecologist of primary health care 
[6]. 
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Cytological screening of СС is a complex of organizational and medical measures aimed at 
early detection of precancerous and neoplastic diseases of this localization and at reducing the 
mortality of this cohort of patients. For traditional cytology, a smear containing 8-12 thousand 
cells of stratified squamous epithelium (including cells of metaplastic epithelium) is considered 
adequate; for liquid cytology - 5 thousand cells. For both methods, the number of cells of 
endocervical epithelium and/or metaplastic epithelium (from the transformation zone) must be 
at least 10 (single or in clusters). If more than 75% of the cells of the stratified squamous 
epithelium are covered with erythrocytes, leukocytes, etc., then the quality of the smear is 
considered unsatisfactory. 

Interpretation of the results of a cytological study is carried out according to the Bethesda-
terminology cytological system: 

Intraepithelial changes and malignant processes are absent (NILM). This group includes 
cytological conclusions about the normal state of the epithelium, as well as the presence of various 
non-neoplastic diseases. Normally, squamous epithelial cells, groups of cells of columnar 
epithelium and metaplastic epithelium, a small number of leukocytes, and rod/mixed microflora 
are found in preparations. In the presence of non-neoplastic processes, their nature and, if 
possible, the cause are specified: atrophic changes, reactive changes associated with 
inflammation, including typical regeneration. In addition, the presence of microorganisms is 
indicated: Trichomonas vaginalis, fungi, morphologically corresponding to Candida spp., bacterial 
vaginosis, cellular changes corresponding to the defeat of Herpes simplex virus, squamous 
epithelial cells with atypia of unknown significance (ASC-US), squamous epithelial cells with atypia 
of unclear significance, not excluding the presence of a high degree of intraepithelial changes 
(ASC-H). Low-grade squamous intraepithelial changes (LSIL) include lesions associated with HPV 
and CINI, high-grade squamous intraepithelial changes (HSIL) include CINII, CINIII, carcinoma in 
situ and cases suspected of invasion, squamous cell carcinoma, cervical (glandular) epithelium 
with atypia of unknown significance, cells of the cervical (glandular) epithelium, possibly neoplasia, 
endocervical adenocarcinoma in situ, endocervical adenocarcinoma, endometrial 
adenocarcinoma, secondary adenocarcinoma, unclassified carcinoma, other malignant tumors. 

There are certain features when taking material for oncocytology: firstly, the examined 
woman should be informed about the exclusion of sexual intercourse, vaginal manipulations, 
including douching, baths, tampons, etc. 2 days prior to sampling. Taking material for cytological 
examination is carried out by the midwife of the examination room of the department of medical 
examinations of the primary health care organization: the traditional method (2 glasses - with 
obligatory fixation in 96% alcohol, it is preferable to use glass slides with a polished edge, which 
are easily marked) or the liquid cytology method (one container with stabilizing liquid ); the code 
or surname of the patient, identical to the code and surname in the form for sending material for 
cytological examination, should be clearly marked on the glasses or container [6]. 

At the same time, when using the traditional method, the biomaterial is delivered to the 
cytological laboratory as soon as possible after its collection in specialized containers for glass 
slides with 96% alcohol. If there are visible visual changes in the cervix, then the material is taken 
from the woman and, without waiting for the results, she is referred for an examination by an 
obstetrician-gynecologist. 

A cytological study is carried out in centralized cytological laboratories at oncological 
institutions, where an archive of cytological preparations of patients involved in the screening 
examination is formed, regardless of the result, for a period of at least 10 years with the formation 
of a computer database. 

What material and technical equipment is required to take material for a Pap test? It is as 
follows: soap and water for washing hands, a light source for cervical examination, a gynecological 
chair, a disinfected speculum and gloves, an Eyre spatula, a glass slide and a marking pen, a 
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container with a stabilizing solution for liquid cytology, a fixative solution (96% alcohol), a 
container with warm water for lubricating and warming the vaginal mirrors, a 0.5% chlorine 
solution for disinfecting gloves and instruments, or another approved for this purpose. And, of 
course, the registration form itself. 

For carrying out liquid cytology, you additionally need: a disposable cervix brush, a 
container with a stabilizing solution for liquid cytology, and a fixing solution. 

At the same time, a smear for oncocytology cannot be taken: during menstruation, earlier 
than 48 hours after sexual contact or after using lubricants, vinegar or Lugol solution, tampons or 
spermicides, after vaginal examination or douching, and also during the treatment of genital 
infection. 

Now, regarding the results of СС screening. In 2022, 771,282 women of the target group 
aged 30 to 70 years were examined during cytological screening (in 2021 - 757,454). 

During cytological screening in 2022, 392 cases of cervical cancer were identified (319 in 
2021). The detection rate increased from 0.42 to 0.51 per 1000 women examined  

High detection of СС during screening is ensured in Aktobe, Almaty, Atyrau, East 
Kazakhstan, Kyzylorda, Pavlodar, North Kazakhstan, Turkestan regions and Shymkent city. The 
detection rate in these regions ranges from 0.55 to 1.59 per 1000 women examined. The best 
indicator is in Atyrau region - 1.59.  Compared to 2021, there is an increase in detection in 10 
regions, with the exception of Akmola, Aktobe, Zhambyl, Kostanay, Mangistau, North Kazakhstan 
regions and Shymkent city. The worst result in Astana is 0.15 per 1000 women examined [5]. 

Cytologically, cervical precancer was detected in 1.16% of those examined (2021 – 0.99%). 
The detection rate of precancer below 0.6% (the planned indicator for 2022, according to the 
Comprehensive Plan) was noted in Aktobe, Karaganda and Kostanay regions. 

A high proportion of stage I СС (70% or more) was detected in 6 regions of the country (in 
8 in 2021): Kostanay, Mangistau (94.7% - best result), North Kazakhstan, Turkestan regions, cities 
Almaty and Astana. Low levels of early detection of СС (below 50%) were not observed in any 
region. 

Localized processes (stages I-II) were identified in 99.2% of all cases of detected cancer 
(96.5%). In the Akmola and Karaganda regions, cases of СС were identified not only in localized, 
but also in widespread stages of the process. A total of 3 cases of СС in stage III and no cases in 
stage IV were identified (11 and 0, respectively) [5]. 

BC ranks first in the structure of the frequency of malignant tumors of both sexes in the 
population with a share of 14.7% (2021 - 15.4%). This situation has been stable since 2004; in 
addition, BC ranks first and remains consistently in this position in the structure of female 
oncopathology. The incidence of BC in 2022 in the country as a whole increased to 26.5 per 100 
thousand (2021 – 26.3). In the structure of cases, BC occupies the 1st ranking place in the vast 
majority of regions and cities of the country, except for three: Akmola, Kyzylorda and North 
Kazakhstan regions, where lung cancer takes the 1st ranking place [4]. 

Above the national average - 26.5 per 100 thousand of us. – incidence of BC in 10 regions 
of the country: Abay – 33.3, Akmola – 32.7 (2021 – 29.8), East Kazakhstan – 44.7 (39.9) – the 
highest level, West Kazakhstan – 31.2 (28.4), Karaganda – 40.2 (40.1), Kostanay – 37.5 (35.8), 
Pavlodar – 43.2 (47.4), North Kazakhstan – 34.7 (38.2) regions and Almaty city – 35.4 (34.5), Astana 
city – 31.5 (28.4). Below average indicators per 100 thousand of us. in Aktobe - 21.6 (24.3), Almaty 
- 21.9 (17.7), Atyrau - 22.8 (15.7), Zhambyl - 14.2 (15.1), Zhetysu - 22.8, Kyzylorda - 14.6 (14.4), 
Mangistau - 14.7 (17.3), Turkestan - 11.3 (11.7) regions and Shymkent city - 14.9 (21.9) [5]. 

BC ranks third in the structure of causes of death from malignant tumors in the population 
of both sexes for the thirteenth year in a row, amounting to 8.1% in 2022 (2021 – 8.7%). In the 
republic as a whole, mortality from BC decreased by 13.0%, from 6.2 to 5.4 per 100 thousand 
people. 
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The regions where mortality from BC is higher than the national average include: Abay - 
10.1 per 100 thousand people (maximum level), East Kazakhstan - 8.0 (2021 - 8.5), Pavlodar - 7.1 
(10.0), North Kazakhstan - 7.0 (11.4), Kostanay - 6.9 (7.5), Akmola - 6.5 (8.2), West Kazakhstan - 
5.7 (6.9), Zhambyl - 5.5 (4.8) and Astana city – 6.3 (6.6), Almaty city – 6.6 (9.5). The indicators are 
significantly lower in Aktobe - 4.5 (3.5), Almaty - 4.5 (5.8), Zhetysu - 4.0, Atyrau - 3.7 (3.0), 
Kyzylorda - 4.4 (4.1), Turkestan - 3.6 (3.6), Mangystau regions - 2.7 (3.6) - the lowest level [5]. 

Mass screening to identify BC patients should mainly involve healthy women without any 
signs of the disease or symptoms. Screening not only helps to detect hidden forms of cancer that 
can be treated, but also has psychological value for women. As a result of screening, women are 
convinced that they do not have BC, and this is the most important potential success of such 
programs. While the ultimate goal of screening is to reduce BC mortality, its immediate goal is to 
detect cancer before clinical manifestation. However, BC is a heterogeneous disease, which can 
significantly affect the effectiveness of screening. Screening models for BC are usually based on 
the fact that the majority of detected tumors are invasive cancers in the early stage of progression. 
In addition, it must be taken into account that the detection of cancer (or its precursors) before 
clinical manifestation increases the risk of false positive diagnosis [7,8]. 

Mammography has a sensitivity of 95% and a specificity of 97%. These indicators decrease 
when examining women with denser mammary glands (young age, use of hormone therapy), with 
low quality mammography, and also with insufficient qualifications of the radiologist. Detection of 
high-grade invasive cancer by screening, when the tumor is not yet detected by clinical 
examination (palpation), means the possibility of reducing mortality from BC [9]. 

Preventive screening for early detection of BC in the Republic of Kazakhstan includes [10]: 
1) mammography of both mammary glands in two projections - direct and oblique in the 

mammography room of the city, district polyclinic (mobile medical complex). All digital 
mammograms in the presence of a system for archiving and transferring medical images are 
copied to CDs and other electronic media and transferred to the server of the mammography 
room of the Cancer Center using specialized licensed software integrated between medical 
organizations; in case of impossibility of digital transmission - they are printed on X-ray film at a 
scale of 1:1 - 100% (1 patient - 1 set - 2 or 4 mammograms) with subsequent transfer to the 
mammography room of the Cancer Center; 

2) interpretation of mammograms according to the BI-RADS classification (M0t, M0d, M1, 
M2, M3, M4, M5) by two or more independent radiologists of the same medical organization - 
double reading or different medical organizations: a radiologist of the mammography room city, 
district polyclinic (mobile medical complex) - the first reading, and the radiologist of the 
mammography room of the Cancer Center - the second reading; 

3) in-depth diagnostics - targeted mammography, ultrasound examination (hereinafter - 
ultrasound) of the mammary glands, trepanobiopsy, including under ultrasound or stereotaxic 
control for histological examination, which is carried out in case of detection of pathological 
changes on mammograms (M0d) in the mammography room of the Cancer Center. 

√ An average medical worker or a responsible person of the organization of outpatient care 
sends the patient for mammography to the district, city polyclinic. 

√ The X-ray laboratory assistant of the mammography room of the city, district polyclinic 
(mobile medical complex) performs mammography, fills out a referral for double reading of 
mammograms and transmits the referral through information interaction. 

Radiologist of the mammography office of the city, district polyclinic (mobile medical 
complex): fulfills the requirements for the safety and quality of mammographic examinations; 
evaluates the quality of the images provided and the correctness of the installation; performs 
repeated mammography in the M0t category (technical errors of mammography); determines the 
radiological density of the mammary glands on the ACR scale (A, B, C, D) indicating this parameter 
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in the study protocol; conducts the first reading of mammograms with interpretation of the BI-
RADS classification results. In the M0d category (undetermined or suspicious radiological changes 
requiring additional examination), the study protocol indicates the predominant pathology: 
education, asymmetry, violation of architectonics, microcalcifications; sends mammograms, 
electronic copies of mammograms through the archiving system and transfer of medical images 
to the workplace of the mammography office of the Cancer Center together with directions for 
double reading of mammograms; directs low–dose computed tomographic images through the 
system of archiving and transferring medical images to the workplace of the computer 
tomography office of the Cancer Center together with copies of images recorded on CD-ROMs or 
other electronic media and directions for double reading. 

 ᆐᆑ The radiologist of the mammography room of the Cancer Center: evaluates the quality 
of the provided images and the correctness of the styling. Viewing digital x-ray images transferred 
to the server or on digital media (CD, DVD) is carried out on a monitor for interpreting digital x-ray 
images with a resolution of at least 5 megapixels, which has a certified grayscale transmission in 
accordance with the DICOM standard; conducts a double (second) reading of mammograms with 
the interpretation of the results according to the BI-RADS classification, using, if necessary, archival 
images. Organizes the third reading according to indications. With double reading, an independent 
interpretation of the images is carried out (blinding method - the second radiologist does not know 
the results of the first reading); in the M0m category (technical errors in mammography), 
recommends repeat mammography; in the M0d category (uncertain or suspicious radiographic 
changes requiring additional examination), the study protocol indicates the predominant 
pathology: education; asymmetry, violation of architectonics, microcalcifications; recommends 
that the outpatient care organization, according to indications, invite the patient for in-depth 
diagnostics (targeted mammography, ultrasound of the mammary glands, trephine biopsy, 
including under ultrasound or stereotaxic control, followed by histological examination of the 
material); collects and archives all mammograms (films and electronic media) made as part of the 
examination. The shelf life of mammograms is at least 3 years after leaving the age subject to a 
screening study; the results of the double (second) reading are transferred to the outpatient care 
organizations through information exchange. 

 ᆐᆑ Indications for in-depth diagnostics are the conclusions of double reading 
mammograms M0d (uncertain or suspicious X-ray changes requiring additional examination). 

 ᆐᆑ In-depth diagnostics is carried out in two stages. At the first stage, ultrasound is 
performed, according to indications, targeted mammography, possibly with an increase (with 
asymmetry, violation of architectonics and the presence of microcalcifications). When visualizing 
a suspicious pathology (M4 and M5), the second stage is performed - trepanbiopsy, including 
under ultrasound control and stereotaxic control for histological examination. 

 ᆐᆑ Histological examination is carried out in the laboratory of pathomorphology or 
pathological bureau. Morphological interpretation of the biopsy is carried out in accordance with 
the recommendations of the World Health Organization. 

 ᆐᆑ Physician or responsible person of the outpatient care organization: 
1) upon receipt of a mammography result according to the BI-RADS classification: 
- in case of M0t (technical errors in mammography) - sends the patient for a second X-ray 

examination to the mammography room of the city, district polyclinic (mobile medical complex); 
- with M0d (undefined or suspicious X-ray changes requiring additional examination) - 

sends the patient for in-depth diagnostics to the mammography room of the Cancer Center; 
- with M1 (no changes detected) - recommends that the patient undergo a follow-up 

mammography examination after 2 years. With radiological density of the mammary glands, C and 
D are sent for ultrasound of the mammary glands to exclude a false-negative result of 
mammography; 
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- with M2 (benign changes), refer the patient for a consultation with an oncologist 
(mammologist) of the clinical diagnostic department, followed by a screening mammography 
examination after 2 years; 

- with M3 (probable benign changes) - sends the patient for short-term dynamic radiation 
observation to the local doctor with the recommendation of control mammography or ultrasound 
in 6 months; 

- with M4 (signs that cause suspicion of malignancy), M5 (practically reliable signs of 
malignancy) and if it is technically impossible to perform a trepanbiopsy or a biopsy is refused, a 
referral to an oncologist (mammologist) of the clinical diagnostic department for dynamic 
observation and decision on the verification of the identified pathology; 

2) upon receipt of the result of a histological examination: 
- benign education - refers the patient to an oncologist (mammologist) of the clinical 

diagnostic department for dynamic monitoring, followed by a screening mammography 
examination after 2 years; 

- formation with an indeterminate malignant potential or carcinoma in situ - refers the 
patient to the Cancer Center for consultation and treatment, followed by dynamic observation by 
an oncologist (mammologist) of the clinical diagnostic department at the place of her attachment; 

- malignant neoplasm - refers the patient to the Cancer Center for treatment and follow-
up; 

3) communicates the results of the screening examination to the patient in any available 
way (by telephone, in writing, through electronic means of communication); 

4) enters the results of double reading, in-depth diagnostics, histological examination, 
recommendations of the radiologist of the Cancer Center mammography room into the 
information system. 

Establishing the size of the primary tumor is especially important in screening. Tumor size 
is an important criterion for evaluating the quality of screening and determining the ability of X-
ray mammography to detect non-palpable tumors. Therefore, it is extremely important that 
pathologists measure tumor diameter as accurately as possible. The smaller the size of the primary 
tumor, the greater the likelihood of error in determining its size. 

Let's analyze the results of BC screening. Mammography screening identified 1,570 cases 
of BC in 2022 (1,402 in 2021). The cancer detection rate increased from 1.78 to 1.94 per 1000 
examined. The best result is in the Karaganda region – 2.63 per 1000 women examined. Low 
detection rate per 1000 examined, compared to the republican average, in Atyrau (1.72), Zhambyl 
(0.58), Kyzylorda (1.68), Mangistau (0.42 - worst result), Turkestan (1.22) regions and cities Astana 
(1.5) and Shymkent (1.58). Compared to 2021, there was an increase in the detection of BC in 9 
regions, with the exception of Aktobe (decrease from 2.87 to 2.19 per 1000 women examined), 
Karaganda (from 2.73 to 2.63), Mangistau (from 1.10 to 0.42), North Kazakhstan (from 3.27 to 
2.31), Turkestan (from 1.36 to 1.22) regions and cities Astana (from 1.54 to 1.50), Almaty (from 
2.24 to 2.18) and Shymkent (from 2.35 to 1.58) [5]. 

In 2022, the proportion of patients identified during screening studies with early stages of 
BC (stage 0-I) was 50.2% during screening (in 2021 - 47.9%). A high proportion of stages 0-I BC 
(over 50%) was recorded in 8 regions (in 8 in 2021): Akmola, West Kazakhstan, Karaganda (70.8% 
- best result), Pavlodar, North Kazakhstan, Turkestan regions, cities Astana and Shymkent. Low 
levels of early detection of BC (below 40%) were noted in Aktobe (19.3% - worst result), Zhambyl 
(34.8%), Kostanay (39.5%), Mangistau (27.3%) regions and Almaty city (37.3%). Localized cancer 
(0-I and II stages) amounted to 96.2% (2021 - 95.5%), while not a single case was detected in stages 
III-IV in Atyrau, West Kazakhstan, Zhambyl, Kyzylorda, Mangistau, Pavlodar regions, cities Astana 
and Shymkent. A total of 46 cases of breast cancer in stage III and 14 in stage IV were identified 
(52 and 11, respectively) [5]. 
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Epidemiological indicators of CRC in the form of colon cancer and colorectal cancer are 
considered separately for objective reasons. 

Colon cancer with a specific gravity of 5.53% (2021 - 5.2%) in the structure of 
oncopathology of both sexes of the population has risen to 5th place, in men it remains in 6th 
place - 5.8% (5.5 %), for women - in the 5th - 5.3% (4.91%) The incidence rate of cancer of this 
localization in the country in the reporting year increased from 8.8 to 9.95 per 100 thousand 
population. 

The incidence of colon cancer in 10 regions is higher than the national average - 9.95 per 
100 thousand population: Kostanay - 20.7 (2021 - 15.9), Pavlodar - 18.8 (15.3), North Kazakhstan 
- 18, 0 (12.7), East Kazakhstan - 16.9 (13.4), Karaganda - 15.4 (15.0), Akmola - 14.6 (10.2), West 
Kazakhstan - 11.0 ( 10.1), Abay - 10.0 (9.0) regions and cities Almaty – 12.8 (12.1) and Astana – 
10.5 (9.0). As in 2021, colon cancer was detected much less frequently in Turkestan - 3.1 per 100 
thousand population (2.7), Kyzylorda - 4.1 (4.6), Zhambyl - 5.5 (5.8), Almaty - 6.3 (4.7), Zhetysu - 
6.4, Mangistau - 6.8 (4.9) regions and Shymkent city - 5.0 (4.0) [5]. 

Rectal cancer in the structure of malignant neoplasms of both sexes retains 7th place in 
rank with a specific gravity of 4.9% (2021 - 4.92%), but in men it dropped from 4th to 5th place - 
6.1%, for women – from 9th to 10th – 4.0%. The incidence rate per 100 thousand population 
increased from 8.4 to 8.8. 

A high incidence rate was recorded in Kostanay - 17.8 per 100 thousand population (2021 
- 16.2), East Kazakhstan - 17.7 (13.9), North Kazakhstan - 15.6 (15.1), Pavlodar – 14.9 (18.1), 
Karaganda – 13.3 (11.7), Abay – 12.9, West Kazakhstan – 12.9 (9.8), Akmola – 10.3 (13.1) regions 
and Astana city – 10.3 (9.0). Traditionally, a low incidence of rectal cancer is observed in Mangistau 
- 3.1 (2.8), Turkestan - 3.3 per 100 thousand population (2.7), Zhambyl - 3.7 (5.1), Kyzylorda - 4, 1 
(5.3), Almaty – 5.3 (5.6) regions and in Shymkent city – 5.5 (5.0) [5]. 

Rectal cancer in the structure of causes of death from malignant neoplasms of the 
population of both sexes in 2022 remained in 5th place with a share of 5.41% (2021 – 5.41%). In 
the republic as a whole, the mortality rate from this form of cancer was 3.6 per 100 thousand 
population (3.87). 

The mortality rate per 100 thousand population was higher than the national average in 
East Kazakhstan - 7.8 (2021 - 8.6) - the maximum level, Pavlodar - 7.5 (7.6), Abay - 5.9, North 
Kazakhstan - 5.8 (4.3), Kostanay - 4.9 (4.9), West Kazakhstan - 4.8 (4.2), Karaganda - 3.8 (5.2) 
regions. Below the national average - 3.8 per 100 thousand population, mortality in Aktobe - 3.2 
(4.1), Almaty - 2.6 (2.6), Atyrau - 2.5 (3.4), Zhetysu - 2, 6, Zhambyl - 3.3 (2.7), Turkestan - 2.1 (1.6), 
Mangistau - 1.9 (1.2), Kyzylorda regions - 1.8 (2.1) - the lowest figure , and cities Almaty – 3.7 (4.3), 
Shymkent – 2.6 (2.1). 

Colon cancer in the structure of causes of death from malignant neoplasms of the 
population of both sexes in 2022, as in 2021, ranks 6th, with a share of 5.2% (2021 – 5.0%). At the 
same time, the mortality rate in the country decreased by 5.6%, from 3.6 to 3.4 per 100 thousand 
population. 

Mortality rates in 10 regions are higher than the national average: East Kazakhstan - 7.1 
per 100 thousand population (2021 - 5.1) - maximum level, Pavlodar - 5.6 (6.0), Kostanay - 5.3 
(5.6), Akmola – 5.2 (3.8), Abay – 5.1, Karaganda – 5.1 (5.6), West Kazakhstan – 4.8 (4.4), North 
Kazakhstan – 4.8 (5.0) regions and cities Astana – 3.6 (2.7), Almaty – 4.5 (5.3). Low mortality rates 
from colon cancer were noted in Kyzylorda - 1.2 per 100 thousand population (2.7) - the best 
result, Turkestan - 1.3 (1.7), Mangistau - 1.6 (2.6), Aktobe – 2.0 (2.5), Zhetysu – 2.4, Zhambyl – 2.5 
(3.7), Atyrau – 2.5 (1.8), Almaty – 2.6 (1.8) regions and cities Astana – (2.7), Shymkent – (2.4). 

For colon cancer (94.0%) - 100% verification level was achieved in 3 regions (Abay, Almaty 
and Turkestan regions), high rates in the Astana city (98.5%), Shymkent city (98.0%), Zhambyl 
(98.4%), Atyrau (98.2%) regions, low – in Akmola region (86.7%), Almaty city (84.3%), in the 
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Kyzylorda region (61.8%) – the worst result since 2017. 
For rectal cancer (97.4%) - in 6 regions there is a 100% verification level, the worst level is 

still in the Kyzylorda region - 85.3%, lower than the republican average in the Akmola region - 
92.6%, Aktobe region - 96 .8%, Mangystau region - 87.0%, Pavlodar region - 95.3%, Almaty city - 
93.2% [5]. 

The frequency of diagnosis of stage I-II rectal cancer, as a visually accessible localization 
(68.9% - national average) in the regions, was: in Akmola - 34.6% - the worst result, as in 2021, in 
the country ( 2021 - 44.1%), Mangistau - 47.8%, Abay - 53.9%, West Kazakhstan - 59.1%, Almaty - 
66.2%, Zhetysu - 68.6%, Karaganda - 65, 7% regions and Shymkent city - 62.9%. 

For colon cancer (52.4%), early diagnosis rates are higher in Pavlodar (65.9% - best result), 
Abay, Aktobe, Atyrau, East Kazakhstan, Zhambyl, Zhetysu, Karaganda, Kostanay, Pavlodar, North 
Kazakhstan, Turkestan regions and Shymkent. The lowest figure (23.5%) is in the Kyzylorda region. 

For colon cancer (17.3%), the rates of neglect at stage IV are higher - in Akmola - 31.0% - 
the worst result (2021 - 20.3%), Zhetysu - 27.3%, Abay - 23.1% , Turkestan - 22.2% (29.1%), 
Karaganda - 28.1% (28.6%), West Kazakhstan - 18.8% (8.2%), Mangistau - 17.6% (19 .4%) regions 
and cities Astana - 18.0% (22.9%), Shymkent - 20.0% (22.7%). The lowest level of neglect is 2.9% 
in the Kyzylorda region (7.9%). 

The proportion of stage IV in rectal cancer (13.1%) is higher in Akmola - 29.6% - the worst 
result (2021 - 19.4%), Abay - 19.7%, Kyzylorda - 17.6% ( 9.1%), Karaganda - 16.9% (28.4%), Almaty 
- 15.6% (17.0%), Kostanay - 14.8% (11.1%), Zhambyl - 13.3 % (13.6%) regions and Shymkent city - 
14.5% (12.5%). The lowest level of neglect - 6.0% - is in the Atyrau region (12.5%). 

Late diagnosis of rectal cancer as a visually accessible localization (stages III-IV) in 2022 
amounted to 31.1% (in 2021 - 33.5%). 

For rectal cancer, the level of neglect is higher than the national average - 31.1%, the 
indicators in Akmola - 65.4% (2021 - 55.9%) - the worst result in the country, Mangistau - 52.2% 
(38.1%), Abay – 46.1% (30.6%), West Kazakhstan – 40.9% (25.4%), Karaganda – 34.3% (46.5%), 
Almaty – 33.8% (35.7 %), Zhetysu - 31.4% (34.1%) regions and Shymkent city - 37.1% (42.9%). The 
lowest neglect is in the Atyrau region - 12.0% (17.5%). 

In the country as a whole in 2022, the five-year survival rate of patients with CRC registered 
in 2018 decreased to 40.4% (2021 - 52.9% for those registered in 2017); there is a significant 
dispersion of indicators by region, from maximum – 56.1% (47.5%) in the Kyzylorda region, to 
minimum – 24.3% (51.5%) in the Aktobe region [5]. 

Screening of CRC screening is the systematic use of screening studies in an asymptomatic 
population. The purpose of screening is to identify people with abnormalities suggestive of CRC. 
These persons in the future need additional examination to clarify the diagnosis. Opportunistic 
screening is the non-systematic use of screening tests in routine medical practice. A screening 
program is much more challenging than an early detection program. At the same time, the success 
of the screening program is largely determined by the awareness of the population and medical 
workers about the possibilities of early diagnosis of CRC. The feasibility of a screening program is 
determined by several factors that relate to the disease being screened, the screening test, the 
characteristics of the population, and the characteristics of the healthcare system. 

The first factor is that the disease must be well understood, common enough in the target 
population to justify screening, have a recognizable early stage; treatment of the disease at an 
early stage should be more effective than at a later stage. 

The second is that the test should be characterized by sufficient sensitivity, i.e. the ability 
to detect cancer among people with the disease; sufficient specificity - the probability that among 
people who do not have a disease, the test result will be negative; have a high positive predictive 
value (positive predictive value) or, in other words, the likelihood that people with a positive test 
result have the disease; have a high predictive value of a negative result (negative predictive 
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value), i.e. the likelihood that people with a negative test result do not have the disease; security; 
low cost; and acceptability - the likelihood that people for whom this test is intended will agree to 
the examination (which to some extent depends on the awareness of the population about the 
possibilities and importance of early diagnosis). 

The third factor is that the healthcare system should be ready for maximum screening test 
coverage of the target group, have the resources to confirm the diagnosis, appropriate treatment 
and follow-up of people with positive test results, and regularly conduct screening tests at regular 
intervals. At the same time, the benefits of screening must outweigh the potential physical and 
psychological harm and justify the financial costs of its implementation [11]. 

The factors most significant for the development of CRC are: 
- the presence of chronic inflammatory bowel diseases, adenomatous polyps, cancer of 

other localization, etc.; 
- family history (presence of one or two first-degree relatives with CRC or familial diffuse 

intestinal polyposis); 
- the age of men and women over 50 years old, taking into account the fact that more than 

90% of patients with colorectal cancer are people of this age (medium risk). 
Age, regardless of gender, is an important risk factor for CRC. After the age of 50, the 

incidence of CRC increases from 8 to 160 per 100,000 population. Thus, people who have reached 
the age of 50, even in the absence of symptoms, constitute a moderate risk group for CRC. 

The second category of increased risk of CRC (20%) is made up of persons with a genetic 
and family predisposition, suffering from chronic inflammatory bowel diseases, diffuse familial 
polyposis. 

The high-risk CRC group is determined by the so-called Amsterdam criteria (the presence 
of malignant tumors in two generations, the presence of cancer in a first-line relative under the 
age of 50 years), in this case, CRC screening should be carried out after the age of 30 years [12]. 

The degree of individual risk of developing CRC is determined before screening to select 
the scope of studies and the frequency of their conduct. 

The interval for oncological colorectal screening is 1 time in 2 years, target group: men and 
women aged 50-70 years, with the exception of persons registered at the dispensary for CRC and 
colon polyposis. At the same time, when forming the target group, one should take into account 
the absence of severe concomitant diseases, such as the presence of a common malignant 
neoplasm, cerebrovascular diseases in the stage of decompensation, chronic obstructive 
pulmonary disease with respiratory failure, cirrhosis of the liver, myocardial infarction with 
congestive heart failure, diabetes mellitus with vascular complications. and others, which are 
highly likely to lead to death in the next 10 years. 

The first step in screening for CRC is the fecal occult blood test (FOBT). Traditionally, such 
methods include a benzidine test for occult blood in the feces. This is a biochemical method based 
on the assessment of pseudoperoxidase activity of hemoglobin. There is ample evidence that 
invitation to guaiac FOBT screening (gFOBT) reduces CRC mortality by approximately 15% in age-
matched average-risk populations. 

To ensure the effectiveness of screening with gFOBT, the interval for screening under the 
national screening program should not exceed two years. To date, there is an immunochemical 
FOBT method - iFOBT, which is superior in efficiency to gFOBT in terms of the probability of 
detecting adenoma and cancer. iFOBT has improved analysis performance compared to gFOBT. 

Immunochemical (immunochromatographic) examination of feces for occult blood - iFOBT 
or hemocult test is carried out for all men and women of the target group using an express 
method, which allows you to get a result within 3-5 minutes, without the participation of a medical 
worker. However, the evaluation of the test is carried out only by a medical worker in the PHC 
preventive department. 
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With a positive analysis of feces for occult blood, the second stage of colorectal screening 
is performed, which consists in endoscopic examination of the colon - total colonoscopy [6]. At 
the same time, in this case, this medical manipulation is of a therapeutic and diagnostic nature, 
since it allows one-stage removal of adenomatous polyps, which, according to various authors, 
occur in every third subject after 50 years of age. At the same time, women have 20% fewer polyps 
than men, but they have more right-sided lesions, which are more difficult to detect using fecal 
blood tests, because they are less traumatic [13,14]. 

What results were obtained from screening for CRC? In 2022, 937,859 men and women of 
the target group aged 50 to 70 years were examined during colorectal screening (in 2021 - 
920,640) [5]. 

Colorectal screening revealed 325 cases of colorectal cancer in the reporting year, which 
is 114 cases more than in the previous year (211 cases). The detection rate increased from 0.23 
to 0.35 per 1000 patients examined. Low detection of colorectal cancer was noted in Zhambyl, 
Karaganda, Kostanay, Kyzylorda, Mangistau, Turkestan - the worst result, East Kazakhstan regions, 
Astana city - from 0.07 to 0.30 per 1000 examined. The best result is in the North Kazakhstan 
region – 0.81 per 1000 examined. Compared to 2021, there was a decrease in the detection of 
colorectal cancer per 1000 people examined during screening in Karaganda (from 0.22 to 0.21), 
Kostanay (from 0.29 to 0.28), Mangistau (from 0.20 to 0.12) regions and Astana city (from 0.20 to 
0.19). 

Colon precancer (adenoma detection rate) was detected in 27.5% of patients who 
underwent colonoscopy (2021 – 22.8%). The detection rate of precancer in Akmola, Aktobe, 
Almaty (8.5% is the worst result), West Kazakhstan, Zhambyl, Kostanay, Kyzylorda, Mangistau, 
Pavlodar, North Kazakhstan, Turkestan regions and cities is lower than the national average Astana 
and Shymkent. The best result is 36.2% in Almaty city. It should be noted that the planned indicator 
for the detection of precancer of the colon and rectum in the country for 2022, according to the 
Comprehensive Plan, was 23.0% and was achieved. 

In 2022, the proportion of patients identified during screening studies with early stages of 
malignant neoplasms (stages 0-I) was 26.2% during colorectal screening (in 2021 - 27.5%). 

High early detection of colorectal cancer (above 30%) was noted in Akmola, West 
Kazakhstan, Karaganda, Kostanay, Kyzylorda, Turkestan regions and Astana city (57.1% - the best 
result). Not a single case of early cancer has been identified in the Mangistau region. Cases of 
cancer in stages III-IV detected during screening were registered in Akmola, Aktobe, Almaty, West 
Kazakhstan, Zhambyl, Karaganda, Kostanay, Mangistau regions and Almaty city. A total of 21 cases 
of colorectal cancer in stage III and 3 in stage IV were identified (in 2021 - 18 and 5, respectively) 
[5]. 

The complex analysis carried out allows us to conclude that satisfactory results of cancer 
screening can be achieved only with its proper organization, high quality of implementation, active 
participation in population screening, the use of highly sensitive tests and instrumental methods 
of preventive examination, as well as subsequent accurate diagnosis of identified tumors and 
timely treatment. High-quality screening leads to early diagnosis of pedological diseases and 
malignant pathology in the early stages, which, in turn, increases the effectiveness of treatment 
and improves the prognosis of the disease. Target groups that, for one reason or another, do not 
participate in screening should be informed that there are no other methods other than screening 
that would reduce mortality from malignant neoplasms. Incidence and mortality rates from 
cervical cancer, breast cancer and colorectal cancer clearly reflect the epidemiological situation 
with this pathology in the regions of our country. 
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Аннотация: Энергетические напитки (ЭН) становятся все более популярными, 
особенно среди молодежи, благодаря их способности повышать бодрость и улучшать 
физическую активность. Однако исследования, проведенные в последние годы, указывают 
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на потенциально опасное влияние этих напитков на сердечно-сосудистую систему (ССС). 
Регулярное употребление ЭН связано с краткосрочным повышением артериального 
давления, изменениями в частоте сердечных сокращений и повышенным риском аритмий. 
Более того, долгосрочные эффекты, включая развитие гипертонии, атеросклероза и 
изменения в морфологии сердца, требуют серьезного внимания. Этот обзор направлен на 
систематизацию современных данных о воздействии ЭН на ССС, с акцентом на последние 
исследования и их практическое значение. 

Ключевые слова: Энергетические напитки, сердечно-сосудистая система, гипертония, 
аритмии, кофеин, таурин, ремоделирование сердца, атеросклероз, влияние на сосуды, 
риски для сердца. 
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Annotation: Energy drinks (EN) are becoming increasingly popular, especially among young 
people, due to their ability to boost alertness and increase physical activity. One study conducted 
in recent years indicates the potentially dangerous effects of these attacks on the cardiovascular 
system (CVS). Regular treatment is associated with short-term arterial damage, changes in heart 
rate, and an increased risk of arrhythmias. Moreover, long-term effects, including the 
development of hypertension, atherosclerosis, and changes in heart morphology, require serious 
attention. This review is aimed at systematizing current data on the state of EN in the 
cardiovascular system, with an emphasis on subsequent studies and their practical significance. 

Keywords: Energy disorders, cardiovascular system, hypertension, arrhythmias, caffeine, 
taurine, heart remodeling, atherosclerosis, vascular attraction, heart pain. 

 
 
1. Острое воздействие энергетических напитков на сердечно-сосудистую систему 
 В нескольких исследованиях изучалось непосредственное влияние энергетических 

напитков на параметры сердечно-сосудистой системы. Исследование, проведённое 
Хиггинсом, показало, что употребление одного энергетического напитка значительно 
повышает систолическое и диастолическое артериальное давление, а также частоту 
сердечных сокращений в течение 30 минут — 1 часа после употребления [1, стр. 15]. Эти 
эффекты были объяснены высоким содержанием кофеина, который действует как 
стимулятор центральной нервной системы и способствует высвобождению катехоламинов, 
что приводит к увеличению сердечного выброса и периферического сосудистого 
сопротивления. 

Так же ученые обнаружили, что употребление энергетических напитков приводит к 
удлинению интервала QT у здоровых людей, что является маркером аномальной 
электрической активности сердца. Это открытие вызывает опасения по поводу возможности 
возникновения аритмии, особенно у людей с уже имеющимися заболеваниями сердца.  

2. Хронические сердечно-сосудистые эффекты регулярного употребления 
 Долгосрочные сердечно-сосудистые последствия регулярного употребления 

энергетических напитков изучены хуже, но вызывают серьёзную обеспокоенность. Грассер 
и др. провели систематический обзор и метаанализ, которые выявили связь между 
хроническим употреблением энергетических напитков и повышенным риском гипертонии и 
сердечно-сосудистых заболеваний [2, стр. 579]. Авторы предположили, что совокупное 
воздействие кофеина и сахара в сочетании с другими стимуляторами со временем может 
привести к дисфункции эндотелия и повышению жёсткости артерий.  

 Кроме того, было указано, что частое употребление энергетических напитков связано 
с повышенным окислительным стрессом и воспалением, которые являются ключевыми 
факторами развития атеросклероза. В исследовании подчёркивается, что эти эффекты были 
более выраженными у людей, которые употребляли энергетические напитки в количествах, 
превышающих рекомендуемые нормы потребления кофеина. 

3. Механизмы, лежащие в основе воздействия на сердечно-сосудистую систему 
 Воздействие энергетических напитков на сердечно-сосудистую систему в первую 

очередь обусловлено высоким содержанием в них кофеина. Кофеин является антагонистом 
аденозиновых рецепторов, который повышает активность симпатической нервной системы, 
что приводит к увеличению частоты сердечных сокращений и кровяного давления. Рэгсдейл 
и др. продемонстрировали, что вызванное кофеином сужение сосудов и повышенная 
нагрузка на сердце могут перегружать сердечно-сосудистую систему, особенно у людей с 
сопутствующими заболеваниями [3, стр.1193].  

 Более того, синергетический эффект других ингредиентов энергетических напитков, 
таких как таурин и гуарана, может усиливать эти эффекты. Обнаружено, что таурин, который 
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часто рекламируется как полезная аминокислота, может взаимодействовать с кофеином, 
усиливая его стимулирующее воздействие на сердце и потенциально повышая риск 
неблагоприятных сердечно-сосудистых событий.  

4. Уязвимые группы населения 
 Некоторые группы населения могут быть более восприимчивы к воздействию 

энергетических напитков на сердечно-сосудистую систему. Зейферт и др. подчеркнули, что 
подростки и молодые люди, которые являются основными потребителями энергетических 
напитков, могут подвергаться большему риску из-за более низкой массы тела и возможного 
незнания о воздействии кофеина [4, стр.151]. В исследовании также отмечается, что люди с 
уже имеющимися сердечно-сосудистыми заболеваниями, такими как гипертония или 
аритмия, особенно уязвимы к негативному воздействию энергетических напитков. 

5. Последствия для общественного здравоохранения 
Растущее количество доказательств, связывающих употребление энергетических 

напитков с неблагоприятными сердечно-сосудистыми последствиями, имеет значительные 
последствия для общественного здравоохранения. Темпл и др. призвали к введению более 
строгих правил в отношении маркетинга и маркировки энергетических напитков, в частности 
для предотвращения их употребления уязвимыми группами населения [5, стр.543]. Авторы 
также рекомендовали проводить кампании по повышению осведомлённости 
общественности о потенциальных рисках, связанных с энергетическими напитками. 

 
Заключение 
 Регулярное употребление энергетических напитков связано как с острыми, так и с 

хроническими функциональными изменениями в сердечно-сосудистой системе, включая 
повышение артериального давления, частоты сердечных сокращений и риск возникновения 
аритмии. Эти эффекты в первую очередь обусловлены высоким содержанием кофеина и 
могут усугубляться другими ингредиентами, такими как таурин и гуарана. Уязвимые группы 
населения, в том числе подростки и люди с уже имеющимися сердечно-сосудистыми 
заболеваниями, подвергаются особому риску. Для снижения этих рисков и популяризации 
более безопасных способов употребления энергетических напитков необходимы меры 
общественного здравоохранения. 
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 Abstract 
 This study presents, for the first time, a conceptual and formal model of postsingular 
science (PSS), which analyses and interprets changes in scientific knowledge driven by accelerating 
technological progress, singularity, and the integration of artificial intelligence (AI) into scientific 
processes. The PSS model is based on the interplay of six key components: cumulative knowledge, 
intelligence, technological synergy, quantum information, social dynamics, and environmental 
sustainability.  The interaction of these variables is described through a system of nonlinear 
differential equations, reflecting the complex feedback loops and synergetic effects characteristic 
of the postsingular world. 
 A differentiation table contrasting postsingular and classical science is also presented, 
highlighting the most fundamental differences between contemporary classical science and future 
postsingular science. 
 The model emphasizes the synergy between humans and artificial intelligence, the role of 
quantum technologies in accelerating scientific discovery, and the impact of social and ecological 
factors that either constrain or stimulate scientific progress. 
 It is anticipated that new forms of scientific information dissemination will replace 
traditional academic publications and that scientific processing will reach an entirely new level of 
development following the singularity-driven acceleration of technological progress and the 
integration of AI into R&D. This will herald an era of nonstop, ultrarapid science operating 24/7. 
The synergy of humans and artificial intelligence will create a scientific union on the basis of 
fundamentally new principles and methods. 
 This research provides an initial theoretical foundation for further interdisciplinary studies 
aimed at developing sustainable strategies and effectively managing scientific progress in the 
postsingular era. We believe that the actual postsingular era will occur within the next 5--7 years. 
Therefore, it is essential to begin developing a scienсе policy for the postsingul science field today. 
 
 Keywords: Postsingular science, technological singularity, artificial intelligence, social 
dynamics, environmental sustainability, nonlinear systems, synergy, sustainable development. 
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1. Introduction 
 
 Long ago, in the early 1990s, a major international debate on creationism took place at the 
pre-Putin Moscow State University (Thagard, 1989). The audience—scientists, graduate students, 
and undergraduates, including myself—watched with interest as evolutionists and creationists 
engaged in heated arguments. I don’t recall the conclusion of the debate, but it ended relatively 
amicably. After all, truth is rarely born in disputes. 
 Today, if natural life and intelligence arose evolutionarily, then artificial life and intelligence 
represent pure creationism. Artificial intelligence (AI) emerged as an act of supernatural creation 
by gods in the guise of Homo Scientificum. The development of AI involves its own internal 
evolution, but natural intelligence was not created instantly either. 
 Until 2020, discussions about AI were cautious yet optimistic. Over the past five years, such 
restraint has vanished. Even though true AI does not yet exist, it is spoken of as a fait accompli. 
Artificial intelligence (more accurately, quasi-intelligence) has firmly entered even the realm of 
everyday life, and scientific research without mention of AI is now perceived as outdated and 
ignorant. Few actually understand what AI actually is, yet its advocates abound. The everyday 
integration of AI already raises concerns about its excessive role in society and, particularly, in 
science (Grech et al., 2023). 
 Postsingular science, of course, transcends traditional approaches to research and 
knowledge creation. The issue here is not merely a comparison between artificial and natural 
intelligence. It is about the scientific synergy between two levels of intellect and methodologies in 
scientific activity. 
 We argue that, in the era of postsingular science, the lines of hypothetical synergy will run 
through the interaction of several fundamental factors underlying any science: cumulative 
knowledge, collective intelligence, technological synergy, quantum information, social dynamics, 
and environmental sustainability. 
 When nonlinear feedback loops, saturation effects, and phase transitions are introduced 
into this set of factors, what emerges is precisely what we call postsingular science (PSS). 
 Traditional approaches to modelling the science of the future often assume linear 
methods. Despite the extensive body of work on technological singularity, the structure and 
system of science in this future period remain largely unexplored. 
 We examine the initial principles of postsingular science both from foundational 
conceptual positions and through an initial formalism. 
 The formal model of postsingular science proposed here may be useful not only for science 
as a whole but also for developing preventive solutions and policies in the fields of science, 
technology, and sustainable development. 
 
 2. Literature Review 
 
 The concept of "postsingular science" does not appear explicitly in the scientific literature, 
at least on the basis of searches in Dimensions and Mendeley. It is possible that this conceptual 
framework exists under other terminologies. Nevertheless, the paradigms of postsingular science 
align closely with the primary contexts and narratives of technological singularity, postsingular 
society, and the evolution of scientific artificial intelligence. 
 Digital technologies, powered by artificial intelligence, have become a solid foundation for 
scientific and technological progress (Introduction to Digital Humanism, 2024). The continued 
development of AI will inevitably lead to a scenario where humanity cedes its civilizational primacy 
to nonhuman intelligence (Palm, 2023). 
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 Regarding the advancement of science, we posit that AI’s primary advantage over humans 
in scientific activities lies in its capacity to work on scientific problems 24 hours a day. Even with 
current AI capabilities, this is a significant benefit, not to mention the future potential of artificial 
scientists. When postsingular artificial identities (Fusté, 2022) independently produce over 90% of 
all scientific output in the natural and social sciences, this transformation will be undeniable. 
 Thus, we can consider postsingularity as a systemic state that emerges after the onset of 
technological singularity. This concept, initially introduced by John von Neumann and further 
developed by Vernor Vinge (Vinge, 1993) in the context of general development issues, describes 
a world where machine intelligence overwhelmingly surpasses human intelligence with all the 
ensuing consequences. 
 This state is characterized by exponential growth in collective knowledge (Kurzweil, 2014), 
which was previously limited by the constraints of human cognition. These developments raise 
pressing questions about the structure of ethical principles and cultural boundaries to regulate AI 
in the context of scientific and technological ethics (Jinsong, 2023). This is particularly relevant to 
transhumanism (Al-Kassimi, 2023).  However, the overarching concern remains the general 
safety of integrating AI into the human community (Bostrom, 2014). This challenge is amplified by 
the clear advantages that AI technologies have over human technologies (Makridakis, 2017), 
which require humanity to adapt radically to new social conditions (Bartlett, 2009). 
 

3. Results 
 

 3.1. The Great Scientific Differentiation 
  
 What are the differences between contemporary classical science and postsingular science 
in the future? 
 Postsingular science (PSS) can be interpreted as a scientific system that emerged after the 
achievement of technological singularity—an event marking the point at which artificial 
intelligence and other technologies begin to evolve autonomously and exponentially. Unlike 
contemporary classical science, PSS is characterized by fundamental shifts in methodologies, 
organizational structures, and philosophical foundations of scientific inquiry. 
 Below, we outline the fundamental differences between PSSs and modern classical 
science: 
 
 Table 1. Differentiation of postsingular and classical sciences 
 
 

Postsingularity science Modern classical science 
 

 
Publication activity 

 
Instead of publications, scientific data are 
interpreted through epistemic tokens 

Scientific results are interpreted through 
printed and electronic publications in IMRAD 
format 
 

Epistemic tokens contain systemic and 
structured results in their pure form 

The publications contain a large portion of 
irrelevant information that is additional to the 
results 
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Epistemic tokens are localized in the scientific 
data integrator 

Publications and scientific content are 
localized in scientific journals and publications 
 

Scientific information in the form of epistemic 
tokens is transferred directly to the final 
beneficiaries who have a direct or indirect 
relation to scientific results 

Scientific information is disseminated in 
journals and publicly available publications 

 
The goals and values of science 

 
Focus on creating self-evolving systems that go 
beyond human needs and are oriented 
towards long-term survival and evolution of 
the mind 
 

Obtaining fundamental and applied 
knowledge. Solving practical problems 

The erosion of the anthropocentric approach, 
where the system of interactions between 
intelligence, technology and the environment 
is at the center 

The dominance of the anthropocentric 
approach, in which science serves the interests 
of humanity 

 
Intellectual basis 

 
Integration of human intelligence with artificial 
superintelligence to create a unified cognitive 
system 
 

Based on human intelligence as the main tool 
for analysis, interpretation and generation of 
new knowledge 

Artificial intelligence as an autonomous 
subject of knowledge, analysing its theories 
and generating its own research 

Scientists use artificial intelligence (AI) systems 
as auxiliary tools for computing, data analysis 
and process automation 
 

The interaction between humans and 
machines is moving from an instrumental level 
to a synergistic one, where AI and humans 
enrich or replace each other 

Scientific discoveries occur through the 
intellectual efforts, experiments, and 
theoretical work of researchers who are 
limited by resources and computing power 
 

 
Methods and approaches 

 
Mainly quantum computing, which enables 
the processing of enormous amounts of data 
in real time and opens up new ways of studying 
and modelling complex systems 
 

Scientists use analytical methods, empirical 
research, modelling and experiments 

With simulations and virtual experiments to 
explore hypothetical scenarios and systems 
that are inaccessible to empirical observation 
 

Scientific research is limited by computing 
power, available resources, and the temporal 
costs of conducting research 
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The methods are nonlinear and 
multidimensional, which allows taking into 
account complex interactions and effects that 
were forced to be ignored in classical 
approaches. 
 

A scientist's toolkit includes standard scientific 
instruments, computers and specialized 
software 

 
The pace and scale of progress 

 
Exponential growth rates thanks to superfast 
intelligence, automated processes and self-
developing systems 

Science develops in a linear or limitedly 
accelerated mode. Discoveries and inventions 
take time, determined by cognitive and 
resource limitations and capabilities. 

New knowledge is generated continuously by 
autonomous research systems that are able to 
operate without human intervention around 
the clock. 

Limited by human ability to process 
information, conduct experiments, provide 
social functions, and not go beyond biological 
capabilities 

The scale of scientific activity of one scientific 
system covers all spheres and worlds for 
possible research 

Scientific achievements are differentiated and 
require significant time and material costs 
even within one scientific field 
 

 
Organization of science 

 
Decentralized by artificial intelligence 
networks that can autonomously coordinate 
their actions 

Organized around academic and research 
institutions, corporate laboratories and 
government agencies 

Distributed research systems where scientists, 
AI and machine agents work together in real 
time 

Requires significant human resources, 
centralized management and funding 

The economy of science is moving towards 
more automated models, where funding and 
resources are managed by algorithmic systems 
. Lack of publication activity. Knowledge 
transfer occurs according to different 
principles. 

Hierarchical structure of research 
organization. Scientific societies rely on 
publications, conferences and grant funding to 
coordinate research 
 

 
Object of study 

 
objects of research extend beyond traditional 
physical and social systems, including 
quantum phenomena, virtual realities and 
hypothetical structures 
 

Focus on the study of nature, society, 
technology and physical reality, limited by 
three dimensions and limited by imagination 

Holistic approaches to the study of systems as 
integral and interconnected entities 

Uses linear and reductionist approaches, 
breaking down complex systems into their 
individual components 
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Hyperdimensional structures, alternate 
realities and new levels of fundamental physics 
are explored 
 

Relatively simple forms of matter and entities 
are explored 

 
The role of data 

 
Processing of “hyperdata” – infinitely large 
arrays of information generated by artificial 
systems in real time 
 

Based on the collection, processing and 
analysis of data with limitations on the speed 
of researchers and the availability of 
technologies 

Data scarcity is replaced by a challenge to 
filter, process and integrate available 
information. 

Data shortages for many areas with significant 
data mining costs 
 

Quantum systems and AI enable analysis 
previously unavailable due to computational 
limitations 
 

 

 
Ethical and social aspects 

 
New ethical issues related to the autonomy of 
artificial intelligence, the rights of machine 
systems and the impact of technology on 
human nature 
 

Ethical issues such as the use of genetic 
engineering, artificial intelligence or nuclear 
technology 

Society becomes part of the scientific system, 
where the boundaries between researchers, 
machines and social structures are erased 
 

They are considered primarily within the 
framework of human values and legal norms. 

Ethical frameworks must include new 
principles that take into account the 
interaction between humans, artificial 
intelligence and the environment 
 

Scientific discoveries influence society, but 
society remains the main subject of control 
over science. 

 
 Postsingular science represents a new stage in the evolution of knowledge, where classical 
principles of scientific activity are transformed under the influence of artificial intelligence, 
quantum technologies, and the accelerating pace of progress. Its key differences from classical 
science lie in the integration of human and artificial intelligence, scaling of research processes, 
changes in organizational structures, and approaches to interaction with society and nature. This 
shift reveals unprecedented opportunities for scientific progress but also necessitates addressing 
new ethical, social, and environmental challenges. 
 Post-Singular science differs significantly from classical modern science across multiple 
dimensions, including the integration of artificial intelligence, research methods, the pace and 
scale of progress, organizational structures, and philosophical foundations. These distinctions are 
driven by the achievement of technological singularity, which radically transforms scientific inquiry 
and its role in society. Post-Singular Science opens new horizons for research but simultaneously 
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creates challenges related to managing complex systems, ethical considerations, and sustainable 
development. 
 All these changes have led to a reassessment of the usual epistemological, ethical, and 
organizational frameworks of science, presenting humanity with new challenges in terms of 
regulation, developmental goals, and global sustainability. 
 With respect to publication activities, the celebratory era of scientific publications, the 
IMRAD structure, accolades, and honors will eventually come to an end. Instead, the routine of 
pure scientific inquiry will prevail, where science will cease to be solely a domain of human 
endeavor. Practically all scientific achievements and discoveries will no longer belong to humanity 
alone. 
 
 3.2. Post-Singular Formalism 
  
 Postsingular science (PSS) models the interaction of key factors in science, technology, 
intelligence, quantum effects, and social dynamics, which are unified within the conditions of a 
postsingular world. Naturally, this requires a nonlinear model that accounts for exponential 
growth, feedback loops, and global synergy among components. 
 Let us consider the fundamental variables of postsingular science: K(t) (the level of 
cumulative knowledge), I(t) (the level of integrated intelligence), T(t) (technological synergy), Q(t) 
(quantum information), S(t) (social dynamics) and E(t) (ecological sustainability). 
 These components form the core structure around which postsingular science is organized 
and systematized. 
 We propose a relatively simple yet authentic formal model that links the dynamics of all 
these factors into a unified system, serving as a framework for postsingular science. To achieve 
this, we consider the formal components of each factor individually under the simplifying 
assumption that each factor evolves nonlinearly and under the influence of other factors. In this 
system, the factors exhibit a certain degree of interconnectivity. 
 

3.3. Cumulative knowledge 
 
 In postsingular science, knowledge is defined as the cumulative body of scientific and 
technological knowledge generated through the interaction of intelligence, technology, and 
available informational resources, including quantum information. However, the growth of 
knowledge is constrained by a saturation effect, where the increasing volume of information 
encounters limitations in processing and assimilation. 
 The level of intelligence (I) directly influences the creation and assimilation of new 
knowledge. The greater the intelligence of the system (encompassing both humans and AI), the 
greater the volume of knowledge that can be produced per unit of time. 
 Technological synergy accelerates access to new knowledge. For example, communication 
technologies, analytics, and data processing enable faster accumulation of knowledge. The effect 
of technology is represented through the function log(1+T), which reflects the diminishing returns 
in knowledge growth as technological synergy increases. Once technologies reach a high level, 
their contribution increases more slowly (saturation effect). 
 We introduce the coefficient α(k), which expresses the efficiency of intelligence in 
generating knowledge given the technological context. Thus, α(k)I⋅log(1+T) describes the 
combined impact of intelligence and technology on knowledge growth. 
 Quantum computing and effects, such as superposition and entanglement, enable the 
processing of vast amounts of data and the extraction of insights that are inaccessible to classical 
systems. Therefore, Q proportionally increases K, represented as β(k)Q, where β(k) is the efficiency 



 

 

 «Modern scientific technology» (February 13-14, 2025). Stockholm, Sweden, 2025 

127 

of converting quantum information into knowledge. This coefficient reflects the impact of 
quantum effects on knowledge growth. 
 Societal factors may limit knowledge growth due to constraints such as censorship, an 
unequal distribution of resources, or a lack of cooperation. Similarly, ecological limitations, such 
as resource scarcity or crises, can slow the development of science, technology, and the creation 
of new knowledge. 
 In this context, the constraint function 1/(1+S+E) describes the diminishing impact of 
socioecological factors: 
 

−𝛾(𝑘)(
1

1 + 𝑆 + 𝐸)
 

 
 Here, γ(k) represents the sensitivity of knowledge to socioecological constraints. When S+E 
is high, the impact becomes significantly inhibitory, and 1/(1+S+E) becomes small. However, when 
S+E is low, their negative impact is minimal. 
 By combining all three components, we derive the dynamic equation for postsingular 
cumulative knowledge: 
 

𝑑𝐾

𝑑𝑡
= 𝛼(𝑘) I ⋅ log(1 + 𝑇) + 𝛽(𝑘)𝑄 − 𝛾(𝑘)

1

1 + 𝑆 + 𝐸
 

 
 The equation represents the dynamics of cumulative knowledge in the postsingular science 
environment: 

1. The first term, α(k)I⋅log(1+T), denotes the contribution of intelligence and technology. 
2. The second term, β(k)Q, signifies the contribution of quantum information. 
3. The third term, 

−𝛾(𝑘)(1/1 + 𝑆 + 𝐸) 
 
, accounts for the constraints imposed by society and ecology. 

 This equation integrates the key factors influencing the growth of knowledge in a 
postsingular context and their formal analogues. 
 

3.4. Intelligence 
 
 In reality, a large volume of knowledge does not necessarily correlate with intelligence. A 
person may possess exceptional mnemonic abilities and an extensive repository of knowledge, yet 
such erudition can also coexist with a low level of intelligence. 
 However, in the postsingularity context, intelligence (I) is directly proportional to the level 
of knowledge (K), as any volume of information is authentically adapted and interpreted. 
Postsingular knowledge becomes dynamic—without dynamics, knowledge cannot exist. 
Consequently, the more knowledge a system has, the greater its potential for intellectual activity. 
 The smoothing of knowledge growth is interpreted through the expression K/(1+K). In this 
case, the function K/(1+K) describes the saturation effect. Specifically, for low values of K, 
knowledge linearly increases intelligence K/(1+K)≈K). The high value of the growth of intelligence 
slows down because expanding the knowledge base requires increasingly more time for 
processing and integration, even within postsingular science. 
 We introduce the coefficient α(i), which reflects the efficiency with which knowledge is 
transformed into intelligence. The expression α(i)⋅(K/(1+K)) thus describes the impact of 
knowledge on intelligence, accounting for the saturation effect. 
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 Technologies (T) enhance intelligence by automating processes, analytics, machine 
learning, and other tools. Their contribution to intelligence is interpreted through the function √T
. 
 Instead of a linear relationship, the square root reflects diminishing returns. In the early 
stages, technologies significantly accelerate intellectual activity, but as their saturation increases, 
their influence naturally diminishes. 
 We introduce the coefficient β(i), which indicates the effectiveness of technology in 
influencing intelligence. The expression β(i)√T captures the contribution of technologies to 
intellectual development, considering the diminishing returns effect. 
 Quantum technologies accelerate data processing, but their excessive use can overload 
intellectual systems. For example, processing massive volumes of hyperdata demands significant 
resources and may limit the efficiency of intelligence. 
 In this case, an inverse relationship of 1/(1+Q) is appropriate, where Q represents quantum 
information as the standard informational foundation of postsingular science. For low values of Q, 
the constraint is minimal (1/(1+Q)≈1), whereas for high values, the constraint becomes more 
pronounced (1/(1+Q)→0. 
 Thus, −γ(i)(1/1+Q) accounts for the negative effect of excessive quantum data on 
intelligence. Here, the coefficient γ(i) represents the sensitivity of intelligence to excessive 
intellectual and machine data processing loads. 
 We assume that the change in intelligence I in postsingular science will grow due to the 
accumulation of knowledge K and technological synergy T. 
 However, the dynamics of intelligence are constrained by the overload of quantum 
information Q. 
 Therefore, the dynamic equation for intelligence can be formally expressed as follows: 
 

𝑑𝐼

𝑑𝑡
= 𝛼(𝑖) 

𝐾

1 + 𝐾
+ 𝛽(𝑖)𝑇 − 𝛾(𝑖)

1

1 + 𝑄 
 

 
 The equation for intelligence I(t) models the dynamics of cumulative intelligence in a 
system that combines human, artificial, and synergistic aspects. Its structure incorporates key 
factors influencing the development of intelligence and is expressed as a sum of positive 
contributions (knowledge and technology) and limiting factors (overload from quantum data). 
 Overall, the equation reflects the basic dynamics of postsingular intelligence, characterized 
by exponential knowledge growth, diminishing returns from technologies, and saturation effects. 
 

3.5. Technological Synergy 
 
 Modern technologies often exhibit exponential growth, as described by empirical laws 
such as Moore’s Law (e.g., the growth of processing power). While Moore’s law has become 
outdated and inaccurate today, its conceptual foundation remains relevant. 
 Intelligence (I) accelerates technological development. The higher the level of combined 
intelligence (including human and artificial intelligence) is, the faster technologies evolve. 
Consequently, the exponential dependency (exp(β(t)I) reflects the accelerating influence of 
intelligence on technological progress, in line with Kurzweil's Law of Accelerating Returns 
(Kurzweil, 2005). The current level of technology (T) acts as a multiplicative factor, representing 
the idea that more advanced technologies provide a platform for faster growth. While this concept 
may appear straightforward, in postsingular science, it achieves an absolute parity between 
qualitative development and quantitative growth. 
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 We introduce the coefficient α(t), which defines the baseline speed of technological 
growth. This coefficient depends on factors such as available resources, the degree of global 
cooperation, and other conditions. The expression: 
 

𝛼(𝑡)𝑇 ⋅ 𝑒ఉ(௧)ூ 
 
 describes the exponential acceleration of technological growth driven by intelligence. 
 However, technological growth is constrained by ecological factors (E). For example, the 
resources required for manufacturing high-tech components (e.g., rare-earth metals and energy) 
may become scarce. In a postsingular society, ecological factors are expected to take precedence 
over technological growth factors. These ecological constraints can be interpreted through a 
simple function: 
 

1

1 + 𝐸
 

 
 For low values of E (ecological stability), the constraint is minimal (1/(1+E)→1). For high 
values of E (ecological crises), the impact becomes significant (1/(1+E)→0). 
 We introduce the coefficient γ(t), which quantifies the extent to which ecological 
constraints impede technological progress. The expression: 
 

−𝛾(𝑡)
1

1 + 𝐸
 

 
accounts for the negative (or rather limiting) effect of ecological factors on technological 
development. 
 Considering exponential growth and ecological constraints, we arrive at the dynamic 
equation for technological synergy: 
 

𝑑𝑇

𝑑𝑡
= 𝛼(𝑡)𝑇 ⋅ 𝑒ఉ(௧)ூ − 𝛾(𝑡)

1

1 + 𝐸
 

 
 The positive term represents the acceleration of technological growth under the influence 
of intelligence. The negative term reflects the constraints imposed by ecological factors. 
 Technological synergy (T) describes the combined impact of interconnected technologies 
and their influence on scientific and intellectual progress. The equation accounts for the 
exponential growth of technologies and the synergistic effects of intelligence (I) and technology 
(T) on each other. 
 At early stages, when technologies and intelligence are in their nascent development 
phases, the contribution of exponential growth is significant, whereas that of ecological 
constraints is negligible. As technologies advance, their growth slows due to ecological limitations, 
even if intelligence continues to grow. This phenomenon is understandable given the finite 
amount of ecological resources available to a population of 8 billion and the energy demands of 
technologies, whereas the intellectual resources in postsingular science remain virtually unlimited. 
 

3.6. Quantum Information 
 
 Technologies (T) act as catalysts for the development of quantum information, providing 
tools for quantum computing, quantum networks, and the management of quantum states. 
Intelligence (I) determines how effectively these technologies can be utilized to extract quantum 
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information. Both human and artificial intelligence drive the development of algorithms, models, 
and methods for working with quantum systems. In this sense, the straightforward linear term T⋅I 
represents the synergistic effect of the interaction between technology and intelligence. If either 
T or I is low, the contribution to Q(t) will be limited. 
 By rewriting the synergy effect as √𝑇 ⋅ 𝐼, we can account for the diminishing returns effect. 
That is, at initial stages, the synergy between technology and intelligence leads to significant 
growth in quantum information, but as saturation occurs, the effect slows down. This is evident 
and, in some sense, reasonable—constant growth is often harmful to optimal systems. 
 We introduce the coefficient α(q), which determines the rate at which the synergy of 
technology and intelligence is converted into quantum information: 
 

𝛼(𝑞)√𝑇 ⋅ 𝐼 
 
 This expression describes the positive contribution of the synergy between technology and 
intelligence to the development of quantum information. The value of α(q) depends on the current 
state of quantum technology development. 
 The formation and scalability of quantum information predominantly depend on social 
dynamics (S), such as investment shortages, political barriers, and the lack of sufficient natural and 
artificial capacities for data processing. This influence can be modelled through the inverse 
relationship 1/(1+S), which represents the effect of social factors on the dynamics of quantum 
information.   
 When S is low (high cooperation, strong support for science), the constraint is minimal 
(1/(1+S)→1). When S is high (social issues, lack of collaboraƟon), the constraint becomes 
significant (1/(1+S)→0). 
 We introduce the coefficient β(q), which reflects the sensitivity of quantum information to 
social constraints. The greater β(q) is, the stronger the social dynamics limit the growth of 
quantum information. Thus, the term: 
 

−𝛽(𝑞)
1

1 + 𝑆
 

 
accounts for the inhibitory effect of social factors on the development of quantum information. 
 Taking the above into account, the dynamics of quantum information in postsingular 
science can be represented by the following equation: 

 
𝑑𝑄

𝑑𝑡
= 𝛼(𝑞)√𝑇 ⋅ 𝐼  − 𝛽(𝑞)

1

1 + 𝑆
  

 
 Here, quantum information Q(t) describes the dynamics of using quantum technologies 
and processes in scientific computation and data processing. It is a variable that grows under the 
influence of technology and intelligence but may be constrained by social factors. The first term 
represents the positive contribution of the synergy between technology and intelligence to 
quantum information. The second term reflects the inhibitory effect of social factors on the 
growth of quantum information. 
 This equation considers that quantum information does not evolve in isolation but within 
a framework of social dynamics that can either accelerate or constrain progress. It accounts for 
the interplay between technological advancements, intelligence, and societal conditions, offering 
a balanced view of quantum information development in the postsingularity era. 
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3.7. Social Dynamics 
 
 Knowledge does not always increase social stability (S), but an informed society is generally 
more stable than an ignorant society. Additionally, knowledge enhances a society’s ability to adapt 
to new environments and challenges. 
 We introduce the coefficient α(s), which represents the strength of the influence of 
cumulative knowledge on the social dynamics of a postsingular society. Its value depends on the 
level of integration of knowledge within society.  The positive effect of knowledge (K) on social 
dynamics, considering the diminishing returns effect, can be expressed as: 
 

𝛼(𝑠) ⋅ 𝑙𝑜𝑔(1 + 𝐾) 
 
 Ecological stability contributes to social harmony, reduces competition for resources, and 
improves quality of life. We introduce the coefficient β(s), which reflects the sensitivity of a 
postsingular social system to ecological conditions. The proportional linear relationship between 
ecological conditions (E) and social dynamics can be expressed as β(s)⋅E 
 An excessively high level of intelligence (I) can create imbalances in the social system. For 
example, overautomation or the concentration of intellectual resources can exacerbate inequality, 
reduce public engagement in societal processes, and challenge existing social institutions through 
the rapid development of AI. Therefore, we consider a limiting function of the form I/1+I 
 The degree of negative impact of concentrated intelligence on social dynamics can be 
interpreted as −γ(s)(I/1+I), where γ(s) is a coefficient that quantifies the influence of intelligence 
on social dynamics. Societies with higher levels of cooperation are less sensitive to the 
concentration of intelligence. 
 Thus, the equation for social dynamics is as follows: 
 

𝑑𝑆

𝑑𝑡
= 𝛼(𝑠)𝑙𝑜𝑔 (1 + 𝐾) + 𝛽(𝑠)𝐸 − 𝛾(𝑠)

𝐼

1 + 𝐼 
 

 
 Social dynamics S(t) reflect the influence of societal factors, including cooperation, 
competition, politics, and economics, on the development of science, technology, and knowledge. 
The equation for S(t) incorporates three key contributions: the positive influence of knowledge 
(K), support from ecological stability (E) and the limiting influence of concentrated intelligence (I) 
can disrupt social balance. 
 Social dynamics are shaped by both stimulating (knowledge and ecology) and limiting 
(intelligence concentration) factors. They are sensitive to the state of knowledge, ecological 
sustainability, and distribution of intelligence within society. This equation captures the balance 
of forces that influence social cohesion and adaptability in a postsingular environment. 
 

3.8. Ecology 
 
 Social dynamics (S), encompassing societal awareness, environmental programs, and 
investments in sustainable development, contribute to improving the state of ecology (E). A high 
level of S can encourage the adoption of environmental standards, the implementation of clean 
technologies, and the use of renewable resources. The positive influence of social dynamics (S) on 
ecology (E) is linear and expressed as: 

𝛼(𝑒) ⋅ 𝑆 
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 Here, α(e) represents the efficiency of the social system in improving the environmental 
situation, which depends on the level of environmental education, policy, and international 
cooperation. 
 Knowledge (K) generally promotes more rational resource use, provided that it is not 
constrained by overly conservative or inefficient systems. However, exponential knowledge 
growth can increase environmental pressures due to the energy-intensive nature of knowledge 
mining, production expansion, resource consumption, and the acceleration of technological 
cycles. For example, large language models and other AI systems consume significant resources 
and often lack ergonomic efficiency. 
 We model the limiting effect of knowledge on ecology via the function K/(1+K), which 
captures the saturation effect: for low K, the impact on ecology increases linearly (K/(1+K)≈K), 
whereas at high KKK, the growth effect decreases (K/(1+K)→1). 
 The negative impact of cumulative knowledge as a major energy and resource consumer 
on environmental sustainability is represented as −β(e)(K/1+K). where β(e) indicates how strongly 
knowledge increases ecological pressure. Its value depends on the balance between resource 
efficiency and resource depletion or limitation. 
 Technologies (T) accelerate the use of natural resources (e.g., mining, energy production) 
and increase pollution levels (e.g., greenhouse gas emissions, plastic waste discharge into 
ecosystems). We model technological pressure via the function T/(1+T). For low T, the impact 
increases significantly (T/(1+T)≈T), whereas at high T, the effect decreases (T/(1+T)→1). 
 The negative influence of technological progress on environmental sustainability is 
represented as follows: 
 

−𝛾(𝑒) (
𝑇

1 + 𝑇
) 

 
where γ(e) quantifies the impact of technologies on ecology, with its value depending on the 
nature of the technologies. For energy-efficient or environmentally friendly technologies, the 
impact will be smaller. 
 Summing these three components, the dynamic equation for postsingular ecology is as 
follows: 
 

𝑑𝐸

𝑑𝑡
= 𝛼(𝑒)𝑆 − 𝛽(𝑒)

𝐾

1 + 𝐾
− 𝛾(𝑒)

𝑇

1 + 𝑇 
 

 
 Ecology (E(t)) models the state of the environment and its sustainability. This state is 
determined by a balance of positive factors (social efforts, sustainable development) and negative 
factors (resource depletion, pollution, and technological pressure). The equation for E includes 
three key components: the positive influence of social dynamics (S). the negative influence of 
knowledge growth (K) is tempered by a saturation effect and the negative influence of technology 
growth (T) is also subject to diminishing returns. 
  

3.9. Final System of Equations 
 
 The complete system of postsingular science in its simplified form is described by a set of 
nonlinear differential equations. 
 Knowledge K grows through the synergy of intelligence (I), technologies (T), and quantum 
information (Q), with diminishing returns from accumulated knowledge: 
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𝑑𝐾

𝑑𝑡
= 𝛼(𝑘) I ⋅ log(1 + 𝑇) + 𝛽(𝑘)𝑄 − 𝛾(𝑘)

1

1 + 𝑆 + 𝐸
 

 
 Intelligence I is driven by the growth of knowledge (K) and technologies (T) but limited by 
diminishing returns: 
 

𝑑𝐼

𝑑𝑡
= 𝛼(𝑖) 

𝐾

1 + 𝐾
+ 𝛽(𝑖)𝑇 − 𝛾(𝑖)

1

1 + 𝑄 
 

 
 Technologies T are enhanced by quantum information (Q) and social dynamics (S), but 
their growth slows due to saturation: 
 

𝑑𝑇

𝑑𝑡
= 𝛼(𝑡)𝑇 ⋅ 𝑒ఉ(௧)ூ − 𝛾(𝑡)

1

1 + 𝐸
 

 
 Quantum information Q is driven by technologies (T) and their interaction with intelligence 
(I) but is subject to saturation effects: 
 

𝑑𝑄

𝑑𝑡
= 𝛼(𝑞)√𝑇 ⋅ 𝐼  − 𝛽(𝑞)

1

1 + 𝑆
 

 
 
 Social dynamics S depend on knowledge (K) and ecological sustainability (E), with growth 
slowing at high levels of intelligence (I): 
 

𝑑𝑆

𝑑𝑡
= 𝛼(𝑠)𝑙𝑜𝑔 (1 + 𝐾) + 𝛽(𝑠)𝐸 − 𝛾(𝑠)

𝐼

1 + 𝐼 
 

 
 Ecological sustainability E is supported by social dynamics (S) but undermined by the 
pressures of knowledge (K) and technologies (T): 
 

𝑑𝐸

𝑑𝑡
= 𝛼(𝑒)𝑆 − 𝛽(𝑒)

𝐾

1 + 𝐾
− 𝛾(𝑒)

𝑇

1 + 𝑇 
 

 
 This model provides a nonlinear and integrative representation of postsingular science, 
enabling the study of its dynamics and identifying optimal development paths. The system 
describes how the interaction of knowledge, technologies, and intelligence drives exponential 
growth under socioecological pressures. Nonlinear dependencies include both positive (growth-
enhancing) and negative (growth-limiting) feedback loops. All the components are subject to 
diminishing returns, preventing infinite growth and ensuring system stability. 
 

1. Discussion 
 
 We interpret postsingular science (PSS) through the hypothesis that after technological 
singularity—when artificial intelligence and technologies consistently surpass human 
capabilities—the fundamental principles of scientific inquiry are redefined and substantially 
modernized. Post-Singular Science operates within a symbiotic reality where humans, technology, 
and artificial intelligence collaborate as coauthors of knowledge. 
 The system of equations representing postsingular science, while appearing 
straightforward, illustrates that all the components within the PSS are tightly interconnected, 
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demonstrating strong direct linkages. Unlike classical science, where such connections are less 
apparent, the absolute rationality inherent in postsingularity ensures that these links are 
maximally constructive. 
 In this context, intelligence distributed among humans, AI, and machines is considered a 
unified cognitive structure. Every cognitive system—whether human, artificial, or biological 
networks—will be recognized as an equal participant in the scientific process. Empirical knowledge 
becomes inseparable from metaphysics as observers and the observed individuals mutually 
permeate each other. 
 Post-Singular Science thus presupposes that truth is inherently multidimensional and not 
exclusively anthropocentric. The truth depends not only on the context of observation but also on 
the cognitive structure generating the hypothesis. In this framework, the laws of nature vary on 
the basis of the cognitive architecture of the observer. Each form of consciousness—biological, 
artificial, or hybrid—will produce its own interpretation of reality. 
 Cumulative knowledge is viewed as a dynamic structure that evolves through interactions 
between agents of various levels. This suggests that scientific principles will resemble fractals, 
where local truths reflect global truths without being identical to them. 
 The PSS model underscores the need for an interdisciplinary approach that integrates 
knowledge from neuroscience, quantum physics, artificial intelligence, social sciences, and 
ecology. This approach ensures a comprehensive and accurate description of the dynamics of 
scientific progress in singularity and postsingularity conditions. 
 This model necessitates the integration of six key variables, each of which play a critical 
role in describing scientific progress: 

1. Cumulative knowledge forms the foundation of progress, which depends on intelligence 
and technology but is constrained by social and ecological factors. The diminishing returns 
effect—where knowledge growth slows at higher levels—will persist, similar to the 
deceleration observed in modern science over the past two decades. However, the scale 
of the PSS will be unprecedented. 

2. Intelligence will be stimulated by new levels of knowledge and technology, but, as in 
classical science, it will face limitations from quantum information owing to potential data 
overload. 

3. Quantum technologies will unlock new domains of discovery, including areas presently 
unimaginable, with significant breakthroughs likely in the social sphere. 

4. Social dynamics are driven by knowledge and ecological sustainability but may face 
limitations from high concentrations of intelligence, which can cause societal imbalances 
due to automation or the dominance of artificial intelligence. 

5. Feedback loops play a fundamental role in PSS. For example, intelligence growth may 
accelerate technological development, whereas rapid technological progress could lead to 
ecological and social constraints, slowing further growth. 

6. Ecology remains a critical factor in balancing progress and sustainability. 
 The PSS model allows for the exploration of various scenarios for scientific and 
technological development under different initial conditions and external factors. 
 Accurate determination of the coefficients in this model requires a significant body of 
empirical data. Furthermore, the model does not account for stochastic processes and random 
fluctuations, which could significantly impact dynamics, particularly during global crises. 
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2. Conclusion 
 
 It is evident that the scientific process will reach an entirely new level of development 
following the singularity-driven acceleration of technological progress and the integration of 
artificial intelligence into R&D. This will mark the advent of ultrafast science (24/7), nonstop 
innovation. The synergy of humans and artificial intelligence will establish a scientific alliance 
operating on entirely new fundamental principles and methods. 
 At the core of this creative scientific alliance will be nonlinear correlations between the key 
variables of scientific progress and societal functions—cumulative knowledge, intelligence, 
technological synergy, quantum information, social dynamics, and ecological sustainability—each 
with its own strengths, risks, and challenges. 
 The ultrarapid growth of knowledge and technology will present new challenges, including 
potential systemic overload, deterioration of ecological sustainability, and increasing social 
inequality. Ethical considerations will take center stage, addressing questions of autonomy in 
artificial systems, their societal impacts, and global accountability for the consequences of 
scientific and technological progress. Interaction between humans and intelligent systems will 
necessitate the development of cogovernance principles, not only in science but also across 
postsingular society. 
 We believe that the actual postsingular era will occur within the next 5--7 years. Therefore, 
it is essential to begin developing a scienсе policy for the postsingul science field today. 
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Abstract 
 
Relevance of the research topic. The study of the problem of socialization is one of the most 
important problems of both philosophy and the historical stages of its development. A separate 
task is to study one of the types – religious socialization, its institutions and stages, and its 
connection with personal identification. The relevance of the topic of religious socialization in 
modern society is determined not only by the growth of religious consciousness, but also by the 
capabilities of artificial intelligence, which has opened a new virtual sphere of religious faith. 
The purpose of the study is to determine the essence of religious socialization, identify its factors 
(institutions), distinguish between primary and secondary socialization and forms of religious 
identity.  
The degree of development of the problem. See the bibliography at the end of the article. Methods 
and methodology.  
The research methods in the article are historical and philosophical analysis, as well as methods of 
generalization and theoretical analysis of information. The research methodology consists of 
general scientific research methods: analysis, comparison, synthesis.  
Scientific novelty. Religious socialization and religious identification are complex and multifaceted 
processes that play an important role in shaping personality and its worldview. They depend on 
social, cultural, and personal factors, including family, education, religious institutions, and societal 
changes. Modern society is characterized by a diversity of religious identities, which creates 
conditions for dialogue, but can also cause tension. Understanding these processes helps to 
analyze the interaction of religion with other aspects of human life, including culture, politics, and 
personal beliefs.  
Conclusions. Religious socialization is the process of an individual's assimilation of norms, values, 
beliefs, and practices related to religion through interaction with family, religious communities, 
educational institutions, and society as a whole. The factors of religious socialization are: the 
family, which plays a key role in early religious socialization through upbringing and example, 
religious organizations that provide a structured environment for learning and practicing religion, 
education and the media that shape worldviews, including religious beliefs. The stages of religious 
socialization are primary socialization, which forms basic religious beliefs in childhood, and 
secondary socialization, which is engaged in rethinking or strengthening religious beliefs in 
adolescence and adulthood. Religious identification is the process of an individual's self-
identification with a particular religion, including acceptance of its dogmas, rituals, and culture. It 
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can be individual (personal belief) or collective (belonging to a group). The forms of religious 
identity are: traditional (inherited from family or culture); conversion (conscious conversion to 
another religion); nominal (formal affiliation without active participation); secular (rejection of 
religious identity or choice of atheism).  
Keywords: religion, identity, self-awareness, socialization, religious identity and socialization, 
artificial intelligence, Azerbaijan, man, individual, personality. 
 
Introduction  
Since socialization means that a person accepts the values and norms of the society in which he 
lives, religious socialization should be associated with the attitude of society towards religion and 
faith, which can be positive (religion is the foundation of the state), negative (atheism is the 
foundation of the state) or neutral (a secularized state with a religion separated from it). Since the 
initial socialization is carried out in the family, the primary personal attitude towards religion is 
formed by this institution and often remains unchanged for the rest of a person's life, contradicting 
or conforming to the norms of religious identification of society.  
Religious socialization in modern society is also determined by the growing capabilities of artificial 
intelligence, which has opened up a new virtual sphere of religious faith.  
Religious socialization is the process by which an individual learns religious norms, values, and 
beliefs. This process is important for personality development, as it determines a person's 
worldview, behavior, and social interaction. As T. Parsons notes, "socialization is the main 
mechanism through which culture is passed from generation to generation" [2000, p. 125].  
 
Main text  
 
So, religious socialization is a process in which an individual learns religious values, norms, and 
beliefs transmitted within the family, religious institutions, and society. This process influences the 
formation of religious consciousness, i.e. a system of ideas, beliefs and feelings related to the 
perception of the sacred.  
Religious socialization begins at an early age, when a child is first introduced to the rituals and 
beliefs of his family. According to B. Berger, "the family serves as the first and most important 
agent of socialization, especially in a religious context" [2001, p. 48]. Like all types of socialization, 
religious socialization goes through two stages. At the first stage, socialization takes place in the 
family, where the child observes and imitates the behavior of the parents.  
The secondary stage includes participation in educational and religious institutions. For example, 
J. G. Mead's research indicates that "interaction with a social group helps individuals to form self-
awareness, including religious beliefs" [2015, p. 89].  
Thus, we can talk about agents of religious socialization. The key agents of religious socialization 
are family, school, religious organizations, and the media. As X emphasizes. Davis: "Religious 
communities play an indispensable role in shaping identity and strengthening ties with traditions" 
[2010, p. 213].  
Religious socialization forms the basic values that influence all aspects of an individual's life. Thus, 
G. Geertz argues that "religion acts as a cultural system providing models for understanding 
reality" [2004, p. 112]. Religious socialization remains an important mechanism through which 
values and cultural norms are transmitted. In the context of globalization and multiculturalism, its 
role becomes especially significant, as there is a permanent process of "clash" and mutual 
enrichment of cultures, ecumenical movements. In this regard, extensive research should be 
conducted to deepen understanding of the relationship between religion, socialization and 
personal identity. 
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Religious socialization and religious consciousness are important aspects of human culture that 
shape individual and collective worldviews. Research in this area is based on a number of theories 
developed by sociologists, psychologists, and religious scholars.  
According to the theory of social learning (A. Bandura), socialization occurs through observation 
and imitation. Thus, children and neophytes adopt religious practices, values and rituals, observing 
parents, teachers and religious leaders, imitating them in their practice [Bandura A., 1977. 247 p.].  
According to the theory of symbolic interactionism (J. Mead), attention is focused on the meaning 
of language and symbols in the process of religious socialization. Religious rituals and symbols 
shape the perception of the world and create the basis for religious consciousness [Mead G.H., 
1984. 400 p.].  
The theory of structural functionalism (E. Durkheim) asserts that religion serves as a social glue, 
strengthening collective identity and transmitting common values and norms. Socialization occurs 
through participation in collective rituals that strengthen the sense of belonging. "Religious rituals 
create a collective consciousness, forming the basis of social solidarity" [Durkheim E. 1995, p. 211].  
Psychoanalytic theory (Z. Freud) considers religious consciousness as a result of the transfer of 
children's emotional connections to sacred figures (for example, God). According to Freud, 
religious socialization is associated with the suppression of unconscious impulses [Freud S. 1987.].  
The theory of rational choice (R. Stark, R. Finky) suggests that people choose religion based on its 
"usefulness." Religious socialization includes awareness of the benefits and costs associated with 
religious participation [Stark R., & Finke R. 2000].  
The end product of a person's religious socialization is a formed personal religious consciousness, 
which is described by the following theories.  
The phenomenological approach (E. Husserl), which considers religious consciousness as a way of 
perceiving the transcendent. Husserl emphasized the importance of an individual's subjective 
experience in religious practices [Husserl E. 1973].  
The dialectical approach (P. Tillich) believes that religious consciousness is formed in a dialogue 
between the finite and the infinite, where a person realizes his existence through interaction with 
the absolute. "Religion is a state of the deepest concern about the meaning of existence" [Tillich 
P. 1987, p. 18].  
According to the theory of cognitive dissonance (L. Festinger), religious consciousness is formed 
through the resolution of internal contradictions between beliefs and behavior. People tend to 
seek confirmation of their faith in order to eliminate dissonance [Festinge L. A. 1997].  
Theories of religious socialization and consciousness help explain:  
- why are religious traditions stable in some societies and weakening in others;  
- how new generations adapt traditional religious values;  
- how religions adapt to changes in the secular world.  
So, religious socialization and religious consciousness are complex phenomena that depend on 
historical, cultural, and social factors. Understanding these processes allows us to analyze not only 
religious beliefs, but also their impact on public life, personal values and identity. 
Each country and culture has its own authentic models of socialization and religious consciousness 
that have evolved and transformed over the course of their history. The religious consciousness 
and socialization of the Azerbaijani population have undergone significant changes throughout its 
long and rich history. These transformations were due to the geographical location of the country, 
its strategic importance, as well as the influence of various cultures and religious traditions.  
In the pre-Islamic period (before the 7th century AD), Azerbaijan was one of the key territories for 
the spread of Zoroastrianism. This religion, associated with the worship of fire, formed the basis 
of the worldview of the local population. Fire sanctuaries such as Ateshgah in modern Baku were 
important centers of religious life.  
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After the conquest by Alexander the Great, elements of Greek culture and religion penetrated into 
the territory of modern Azerbaijan, which led to a kind of synthesis of local pagan polytheistic 
beliefs and Hellenistic traditions. With the arrival of Arab conquerors in the 7th century, Islam 
became the dominant religion of the region. At the initial stages, there was an active interaction 
between Islamic traditions and local Zoroastrian beliefs, but gradually Islam replaced previous 
religions.  
By the end of the 9th century, Islam in the region began to divide into two main trends: Sunnism 
and Shiism. This process was associated with a power struggle between various factions and 
movements.  
The Seljuks (11th century) brought with them Sunnism, which became the predominant form of 
Islam. However, with the coming to power of the Safavid dynasty (XVI century), Shiite Islam was 
declared the state religion.  
Shiism has become an important element of the social and political organization of society. It 
strengthened the unity of the population, but also led to conflicts with Sunni neighbors, including 
the Ottoman Empire.  
According to M. Gasimov, "the Shiite identity acquired special importance during the Safavid 
period, while the Sunni culture remained strong in the northern regions of the country" [2015, p. 
108].  
Islamization of culture and society has taken place everywhere in Azerbaijan.  
During the occupation of Azerbaijan by the Russian Empire (XIX – early XX century), there was a 
certain secularization of society and the growth of education. Secular schools were built, and the 
first public organizations based on secular principles emerged. At the beginning of the 20th 
century, the process of national identity formation began in Azerbaijan, where Islam played an 
important but no longer dominant role. Remaining an element of the resurgent national identity, 
Islam began to combine with national identification and modernism in the practice and policy of 
the ADR. 
In the USSR (1920-1991), the Soviet government pursued an active anti-religious policy, closed 
mosques, banned religious rituals, and introduced atheist propaganda. Despite state atheism, 
religious traditions were preserved in families and individual communities. Islam remained an 
important element of cultural heritage and existed as an underground life of a part of society.  
During the years of independence (since 1991), there was a gradual revival of Islam and its 
traditions with official observance of the principles of a secular state. Islam has become an integral 
part of Azerbaijan's culture and history since the 8th century, when the country was integrated 
into the caliphate. The modern specifics of religious socialization in Azerbaijan are shaped by 
historical, cultural and political factors. As A. Aliyev notes, "Islam in Azerbaijan has always been 
closely linked to national identity, but at the same time it has adapted to secular conditions" [2008, 
p. 42].  
After the collapse of the Soviet Union, Islam again became an important factor in public and 
political life. Mosques were restored and Islamic educational institutions were opened. Although 
Islam remains the dominant religion, Azerbaijan continues to be a country with a high level of 
religious tolerance. Representatives of Christianity, Judaism and other faiths of the country freely 
practice their faith.  
In cities like Baku, Islam is perceived more liberally, due to the influence of urbanization and 
secular culture. Traditional forms of religiosity persist in rural areas. As Z. notes. Abdullaev, "young 
people in Azerbaijan are interested in Islam, but they often perceive it as a cultural phenomenon 
rather than a dogmatic system" [2020, p. 67].  
Information technology has increased access to diverse religious knowledge and practices. This 
contributes both to the strengthening of religious consciousness and to the emergence of new 
forms of religiosity. The history of religious consciousness and socialization in Azerbaijan 
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demonstrates a unique ability to adapt to various historical challenges. This evolution reflected 
the key stages of the country's development, its identity and cultural traditions. In the modern 
world, religion, contrary to the predictions of the previous century, continues to play an important 
role, combining traditional and new elements.  
Azerbaijan adheres to the model of a secular state, which allows combining religious traditions 
with modern secular values. In the context of globalization, the country is actively interacting with 
Islamic countries, which introduces new elements into religious socialization. 
Thus, religious socialization in Azerbaijan reflects a unique combination of Islamic traditions and 
secular culture. Islam continues to play a key role in shaping national identity, but its perception 
varies among different social groups. In the context of globalization and modernization, Azerbaijan 
faces the task of maintaining a balance between tradition and modernity.  
Religiosity continues to play an important role in the life of Muslim societies, including Azerbaijan. 
In the context of globalization, Islam remains an important factor of identity, but its forms and 
content are adapting to modern challenges. As B. Lewis notes, "Islamic religiosity is not only a faith, 
but also a cultural system that adapts to changes over time" [2004, p. 56].  
Demographic growth is observed in the world of Islam, which increases the importance of religious 
institutions. As stated by J. Esposito, "youth make up a significant part of the Muslim population, 
and their interest in religion determines the future of Islam" [2008, p. 122].  
In addition, modern technologies contribute to the spread of Islamic teachings. Online courses, 
social media, and Islamic applications have made religious education accessible to all interested 
individuals and groups.  
On a global level, Islamic activism is gaining momentum, especially among young people. However, 
the risk of radicalization remains a significant challenge. As Fr. emphasizes. Roy, "the future of 
Islam depends on the ability to overcome the contradictions between tradition and modernity" 
[2010, p. 67]. And many events in the world confirm this idea, emphasizing that Islam will either 
go through a process of its own reformation, or for a certain period it will be subject to 
radicalization, especially in political terms. This choice came at a time when Islamic culture is 
gaining increasing influence on the global stage, facilitating intercultural exchange and dialogue. 
Religion remains an important cultural element in Azerbaijan, but the level of religious practice 
varies depending on the region and age. According to A. Suleymanov, "urbanization has led to a 
rethinking of religious values, especially among young people" 2015, p. 89].  
The State supports moderate religiosity by regulating the activities of religious organizations. This 
helps to avoid radicalization and preserve the secular character of society. 
The younger generations play an important role in preserving and adapting religious traditions. 
For example, A. Aliyev notes: "Azerbaijani youth combine traditional Islamic values with modern 
secular views, creating a unique synthesis" [2019, p. 143].  
The prospects for interfaith dialogue also open up opportunities for strengthening social stability 
in the country.  
So, Islamic religiosity in Azerbaijan and in the world is in a state of dynamic development. In 
Azerbaijan, religion retains cultural significance, adapting to the conditions of a secular state. In 
the world of Islam, religiosity continues to play a key role, facing the challenges of globalization 
and radicalization.  
In the future, the successful development of religiosity will depend on its ability to adapt to 
changes while maintaining its authenticity.  
Islam, as one of the world's leading religions, continues to have a significant impact on global 
processes. The current state and prospects for the growth of Islam are the subject of numerous 
studies and discussions.  
According to research, Islamism manifests itself in various forms, from political parties to mass 
movements, reflecting the versatility and dynamism of the Islamic world.  
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In the book "Islam in World Politics at the beginning of the 21st century" [2016, 345 p. It is 
emphasized that the Islamic factor has an ambiguous impact on socio-political processes in various 
countries, which indicates its multi-vector nature and complexity. According to forecasts, the 
Islamic civilization continues to adapt to the conditions of globalization, while preserving its 
religious and cultural identity. In the book "Following Muhammad. Rethinking Islam in the modern 
World" author Karl V.Ernst [2008, p. 310] notes that modern Islam is undergoing a process of 
rethinking and adapting to new social and cultural realities, which opens up new prospects for its 
development.  
A number of modern publications examine the influence of ideological trends on Muslim societies, 
which highlights the need for a critical analysis and understanding of the complex nature of Islamic 
values in the modern world. 
Thus, the current state and prospects for the growth of Islam are characterized by both the 
preservation of traditional values and adaptation to global changes. Islam continues to play a key 
role in shaping the cultural and religious identity of millions of people around the world, facing the 
challenges and opportunities of our time. With the rapid development of information technology, 
nanotechnology, and artificial intelligence (AI), religious consciousness and socialization processes 
are undergoing significant changes. Modern foreign researchers analyze these transformations, 
offering various perspectives and forecasts.  
 
The impact of the information Revolution on religious consciousness  
 
The information revolution is expanding access to diverse religious knowledge and practices, 
which is contributing to a more individualized approach to faith. As Peter L. Berger notes, "Modern 
technologies provide unprecedented opportunities for religious pluralism, allowing individuals to 
choose and combine elements of different traditions" [Berger P. 2022, p.134]. As noted: "artificial 
intelligence is beginning to have an impact on the religious sphere, where, in our opinion, either 
there will be a gradual "technologization" of religions (for example, the use of AI in religious 
rituals), or a new "global digital religion" will be created based on the worship of artificial 
intelligence itself, which will eventually replace traditional religions." [Rud I. S.].  
The development of nanotechnology and biotechnology aimed at prolonging life calls into 
question traditional religious beliefs about death and the afterlife. In the book "Radical 
Abundance: How a Revolution in Nanotechnology Will Change Civilization," author Eric Drexler 
states: "Technological life extension can change fundamental religious concepts, requiring a 
revision of ethical and spiritual foundations" [Dreksler E. 2013, p.17].  
Artificial intelligence, which has the ability to self-learn and make decisions, causes discussions 
about its role in the religious context, about the presence of consciousness or soul in AI, 
challenging traditional religious ideas about human uniqueness. 
Modern technologies are changing the way religious values and practices are transmitted between 
generations. Online platforms where traditional and new forms of spirituality intersect and 
interact are beginning to act in this capacity.  
So, technological advances are causing profound changes in religious consciousness and 
socialization processes. The information revolution, nanotechnology and artificial intelligence are 
not only challenging traditional religious beliefs, but also opening up new opportunities for 
spiritual development and expression of faith in the modern world.  
Religious socialization in the 21st century is becoming more multifaceted and complex due to the 
spread of factors such as globalization, new technologies, changing social structures and 
individualization of spiritual pursuits.  
The subsequent changes and transformations taking place in society are actually reflected in the 
practices and impressions of people and their groups. These processes affect not only individual 
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experiences, but also collective forms of religious life. While many people are looking for their own 
personal path of spiritual development, traditional international structures such as temples, 
churches and mosques continue to play their role, although they are forced to adapt to modern 
conditions.  
Thus, religious socialization in the 21st century appears as a process involving a variety of 
approaches and practices. An important aspect is that traditional and new practices overlap, 
interact and change under the influence of innovative technological social conditions. Ultimately, 
the role of religion in human life in the modern world will determine the balance between 
preserving traditions and adapting to new conditions, which will constitute religious socialization 
in the 21st century. 
In the 21st century, there is a proliferation of new practices and technologies, which are often 
based on a synthesis of various spiritual studies adapted to modern realities. These practices are 
characterized by flexibility, individualization, and the use of modern technology. 
With the development of the Internet, this practice is increasingly being transferred to a virtual 
environment. Video sermons, online prayers, virtual meditations and services have all become a 
fashionable method of religious socialization and spiritual growth. Many influential leaders and 
communities create online courses, seminars, and webinars for their sermons and advocacy. This 
allows people who are unable to attend temples or churches to participate in spiritual life.  
Modern meditation practices such as mindfulness have become popular among people who are 
looking for ways to cope with stress and find inner peace. These practices are often associated 
with Buddhism, but can be adapted to various specific and spiritual contexts. In the 21st century, 
attention is focused not only on the religious context, but also on psycho-emotional well-being, as 
well as awareness. In the 21st century, there is a growing number of people who create their own 
"mixed" spiritual practices, combining elements of different religions and philosophies. For 
example, it may be a combination of Buddhism with Christianity, Hinduism with Western 
psychology, or exoteric teachings with modern thinking.  
With the development of awareness of environmental problems and the need to take care of the 
environment, the genesis and growth of ecological spirituality occurs. Religious and spiritual 
leaders are increasingly beginning to integrate the ideas of nature protection into their practice. 
This includes areas such as "green" Buddhism, Christianity with an emphasis on ecocrisis, 
environmental awareness in Hinduism, and other religions. Nature is like a sacred word, and its 
preservation is becoming an important part of spiritual life. With the advent of new technologies 
and digital platforms, completely new ways of religious communication and practices are 
emerging. This includes the creation of virtual temples and prayer groups on social media.  
Technology and art are beginning to play an increasingly important role in practice. For example, 
digital art, visual effects, and even virtual exhibitions used to create a new type of religious 
experience are becoming familiar forms of socialization.  
 
The relationship between the development of Christianity and Islam in the late 20th and early 21st 
centuries  
 
At the end of the 20th and beginning of the 21st centuries, Christianity and Islam remain the two 
largest world religions, exerting significant influence on the cultural, political and social 
development of the world community. These religions demonstrate both similarities and 
differences in development dynamics, geographical distribution, and strategies for adapting to the 
challenges of globalization. 
Islam is one of the fastest growing religions in the world. According to new data from the Pew 
Research Center, Muslims made up about 24% of the world's population in 2020. The rapid growth 
of the Islamic community is attributed to the high birth rate in Muslim countries, especially in 
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Africa and Asia. Taking into account migration forecasts, by 2050 the number of Muslims around 
the world may almost equal the number of Christians.  
Christianity remains the largest religion in the world, covering about 31% of the world's 
population. However, its growth rate is lower than that of Islam, which is associated with lower 
birth rates in the traditionally Christian countries of Europe and North America. The main growth 
of the Christian community is due to Africa and Latin America. Islam has traditionally dominated 
the countries of the Middle East, North Africa, South Asia and Southeast Asia. In recent decades, 
Muslim communities have been actively growing in Europe, North America and Australia, which is 
associated with migration and demographic changes.  
Christianity has maintained its dominant position in Europe, America, and Oceania. However, in 
Europe there is a decline in religious practice and an increase in the number of secular people, 
while in Africa and Asia Christianity is gaining popularity, especially in the form of Protestant and 
Evangelical movements.  
Globalization has had a significant impact on both religions, increasing their interaction and 
competitiveness.  
Islam actively uses social media and technology to promote its values. This makes it possible to 
create platforms for dialogue, as well as strengthen the unity of the Muslim Ummah.  
Christianity, in turn, uses media and missionary activities to attract new followers, especially in 
developing countries.  
The main challenges of Islam are considered to be extremism, radicalization, and the pressure of 
secular values.  
And the prospects are an increase in the number of Muslim countries with modernized views on 
Islam and the development of interfaith dialogue.  
The main challenges of Christianity are secularization and the decline of religious activity in 
Western Europe.  
Prospects include the strengthening of the role of Africa and Asia as new centers of Christianity, 
and the growing popularity of charismatic movements.  
The end of the 20th century and the beginning of the 21st century are characterized by a period 
of conflict and dialogue between Christianity and Islam.  
The development of Christianity and Islam at the beginning of the 21st century shows that both 
religions play an important role in the global context, maintaining their importance and adapting 
to new challenges. In the future, their interaction will determine many aspects of the social, 
cultural, and political life of the global community.  
The development of religion in the future depends on many factors, including scientific and 
technological progress, globalization, demographic changes and social processes. Based on 
modern research and trend analysis, several scenarios can be identified that may determine the 
future of religions. 
The secularization scenario assumes that religion will gradually lose its influence on society and 
people's personal lives due to the growth of a scientific worldview, the spread of technologies that 
improve the quality of life without dependence on religious practices, and an increase in the 
number of non-religious people, especially in developed countries. According to the Pew Research 
Center, the proportion of non-religious people in Europe has grown from 10% in the 1970s to 25% 
in the 2020s. "Secularization is inevitable in the context of global technological progress, as science 
provides explanations for many issues previously solved by religion" [Casanova, J. 1994, p. 12].  
The religious revival scenario predicts a return of interest in religion, especially in the context of 
social, environmental, and economic crises, due to deepening spiritual searches amid uncertainty, 
resistance to cultural globalization, and the growing popularity of spiritual practices and 
meditation. For example, traditional religions such as Islam and Christianity continue to grow in 
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Asia, Africa and Latin America. This is understandable, since: "Religion is revived in times of crisis 
as a means of support and a source of meaning" [Stark, R. & Finke, R. 2000, p. 28].  
The scenario of religious transformation is influenced by scientific and technological progress and 
the integration of new technologies, including artificial intelligence and robotics, genetic 
technologies promising life extension and potential immortality, and the development of new 
philosophical and theological concepts related to space exploration. An example is the 
introduction of virtual reality into religious practices such as online prayer and virtual pilgrimages. 
The forecast is as follows: "The future religion will be technological, combining human 
consciousness with artificial intelligence and creating new forms of spiritual experience" [Kurzweil, 
R. 2005, p. 367].  
 
Conclusion  
 
The following conclusions can be drawn on the topic under study: Religious socialization is the 
process of an individual's assimilation of norms, values, beliefs and practices related to religion 
through interaction with family, religious communities, educational institutions and society as a 
whole. The factors of religious socialization are: the family, which plays a key role in early religious 
socialization through upbringing and example, religious organizations (churches, mosques, 
temples) that provide a structured environment for learning and practicing religion, education and 
the media that shape worldviews, including religious beliefs.  
The stages of religious socialization are primary socialization, which forms basic religious beliefs in 
childhood, and secondary socialization, which is engaged in rethinking or strengthening religious 
beliefs in adolescence and adulthood. 
Religious identification is the process of an individual's self-identification with a particular religion, 
including acceptance of its dogmas, rituals, and culture. It can be individual (personal belief) or 
collective (belonging to a group).  
The forms of religious identity are: traditional (inherited from family or culture); conversion 
(conscious conversion to another religion); nominal (formal affiliation without active 
participation); secular (rejection of religious identity or choice of atheism).  
The influence of society on religious identification: pluralization leads to a weakening of the 
monopoly influence of traditional religions; globalization promotes the spread of new religious 
movements and interreligious dialogue.  
Conflicts and crises of religious identity: arise in the context of migration, intercultural interactions, 
or changes in personal beliefs. Religious identity may conflict with civil, ethnic, or professional 
identity.  
So, religious socialization and religious identification are complex and multifaceted processes that 
play an important role in the formation of personality and its worldview. They depend on social, 
cultural, and personal factors, including family, education, religious institutions, and societal 
changes.  
Modern society is characterized by a diversity of religious identities, which creates conditions for 
dialogue, but can also cause tension. Understanding these processes helps to analyze the 
interaction of religion with other aspects of human life, including culture, politics, and personal 
beliefs. 
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Аннотация 

Для достижения успеха в современном обществе одним из ключевым факторов 
является развитие информационной грамотности и цифровых навыков – в целом, 
информационной компетентности. Учитывая это, авторами рассматривается проблема 
формирования информационной компетентности у студентов в контексте цифровизации 
образования. Проводится теоретический анализ литературы по теме исследования в целях 
определения понятия и значения информационной компетентности для будущего 
специалиста. 

Кроме того, в статье рассматриваются структурные компоненты, а также методы и 
подходы к развитию информационной компетентности, которые можно применять в 
образовательном процессе. Результаты данного научного исследования будут полезны 
профессорско-педагогическому составу высших учебных заведений и преподавателям 
колледжей для обеспечения более качественного, эффективного и профессионально 
значимого образования, а также заинтересованным студентам. 
Ключевые слова: информационная компетентность, будущий специалист, студент, структура 
информационной компетентности, методы формирования, информационная деятельность, 
цифровизация образования, информационная грамотность. 
 
Введение 

В современную эпоху цифровизации общества и образования особое значение 
приобретает информационная компетентность будущего специалиста, включающая 
информационную грамотность и цифровые навыки. Информационное образование 
позволяет развить навыки критического анализа, оценивания и использования цифровых 
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ресурсов в профессиональной деятельности, наличие которых является важным критерием 
при трудоустройстве и продвижении в карьере. 

Как известно, пользователи Интернета регулярно сталкиваются с большим потоком 
текстовой и мультимедийной информации, а также разнообразием контента. Однако, 
обучающимся и будущим профессионалам своего дела при просматривании Интернет-
источников важно понимать, что не все они надежны и достоверны, подходят для 
академических и научных целей. Им следует уметь анализировать и критически оценивать 
валидность, корректность и целесообразность информации. 

Будь то сфера образования и науки, экономики и финансов, здравоохранения и 
медицины, политики и менеджмента, или информационных технологий, умение грамотно и 
эффективно работать с информацией пригодится каждому специалисту. В связи с этим, 
важным направлением профессиональной подготовки кадров любого спектра является 
формирование информационной компетентности обучающегося как одной из 
составляющих профессиональной компетентности. 

Итак, целью данного исследования является определение понятия и структуры 
информационной компетентности, а также анализ эффективных методов ее развития у 
студентов в контексте цифровизации образовательного процесса. 
 
Основная часть 
 

Для начала определим понятие информационной компетентности. Что оно означает? 
Рассматривая научную точку зрения, информационная компетентность – это совокупность 
знаний, умений и навыков, позволяющих человеку эффективно работать с информацией, 
используя современные технологии и ресурсы. Это включает поиск, анализ, обработку, 
хранение, передачу и применение информации в различных сферах деятельности. 

Как отмечает Н.Д. Ляднов, существует два подхода к пониманию информационной 
компетентности: первый связывает умение работать с информацией исключительно с 
использованием компьютерных технологий, а второй рассматривает как ключевое 
личностное качество, отражающееся в способности анализировать, преобразовывать и 
применять информацию для принятия решений в тех или иных аспектах жизни [1]. 

Кандидат философских наук Е.В. Петрова понимает информационную 
компетентность как осознание особенностей информационного общества и эффективное 
использование возможностей, связанных с развитием ИКТ, а также как способность 
полноценно адаптироваться и самореализоваться в этих условиях. Она выделяет следующие 
факторы, необходимые специалисту для повышения уровня своей информационной 
компетентности: 

 регулярное освоение новых знаний и навыков в области информационно-
коммуникационных технологий;   

 совершенствование своих коммуникативных и интеллектуальных способностей;   
 активное взаимодействие в едином информационном пространстве [2].   
Автор монографии об информационной компетентности личности Г.Б. Паршукова 

определяет данный термин как интегрированное проявление информационной культуры и 
умения реализовывать информационную деятельность. Она признает её 
основополагающим параметром для формирования суждений, принятия решений и 
осознанного выбора, касаемо осуществления тех или иных операций над информацией [3].  

Другая ученая, Н.А. Афанасьева дает более полное определение информационной 
компетентности, рассматривая ее как профессиональный аспект личности педагога. Для нее 
это интегративное качество личности педагога, включающее знания, навыки и ценностное 
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отношение, необходимые для успешного выполнения различных видов информационной 
деятельности и применения ИТ в профессиональной образовательной практике [4]. 

В одной из своих статей, Ляднов, рассматривая проблему формирования 
информационно-компетентного и конкурентоспособного специалиста, выделяет ключевую 
роль педагога, его личных и профессиональных достижений и компетенций, так как он 
является чуть ли не главным источником, наставником, управляющим и фасилитатором 
процесса формирования информационный компетентности личности студентов [1]. 

Следовательно, современный педагог в своей профессиональной деятельности 
должен поощрять обучающихся самостоятельно находить желаемую информацию, 
анализировать ее на достоверность и валидность, грамотно ее подавать аудитории, а также 
видоизменять и использовать в учебных и научных целях, не нарушая авторских прав. Тем 
самым, он будут способствовать развитию у них информационной компетентности. 

Итак, многие ученые сходятся во мнении, что информационную компетентность 
можно и нужно развивать в современном обществе. Значимым условием ее успешного 
формирования является обучение соответствующим дисциплинам (образование) и 
повышение квалификации путем прохождения специальных курсов. В таком случае, 
обучающиеся колледжей и вузов смогут освоить новые технологии и методы, связанные с 
информационной деятельностью. 

Теперь перейдем к определению структуры информационной компетентности. Для 
диагностики этого качества Паршукова предлагает учитывать следующие компоненты: 

 Когнитивный компонент: уровень знаний и понимания информационных 
процессов и технологий. 

 Операциональный компонент: умения и навыки эффективного поиска, обработки 
и использования информации. 

 Мотивационный компонент: степень заинтересованности и готовности 
специалиста к постоянному совершенствованию в области информационной деятельности. 

 Рефлексивный компонент: анализ и оценка собственной информационной 
деятельности для её оптимизации [3]. 

Согласно авторам, Н.В. Гапанович-Кайдалову и Е.В. Гапанович-Кайдаловой, 
компоненты информационной компетентности включают: знания об информации и методах 
работы с ней; умения искать, анализировать, классифицировать и интерпретировать 
информацию; навыки использования ИКТ для поиска, переработки информации и принятия 
решений; отношение к ИКТ, удовлетворённость своим уровнем компетентности и 
стремление к информационной социализации [5]. 

Добавляя некоторые психологические и этические аспекты можно сказать, что в 
структуру информационной компетентности входят такие компоненты как:   

1. Когнитивный компонент – знания об информации, её видах, источниках, 
способах обработки и передачи, а также осведомленность о релевантных цифровых 
технологиях и программах.   

2. Операционный компонент – умения и навыки поиска, анализа, обработки, 
хранения и передачи информации с использованием информационно-коммуникационных 
технологий. 

3. Коммуникативный компонент – способность эффективно обмениваться 
информацией в цифровой среде, включая навыки онлайн-коммуникации (мессенджеры, 
электронная почта, видеоконференции и т.п.).   

4. Аналитический компонент – критическое мышление, умение оценивать 
достоверность источников, анализировать и систематизировать информацию, определять 
ключевые моменты и необходимые данные.   

5. Мотивационный компонент – интерес и готовность к постоянному обучению в 
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области информационных технологий, совершенствованию своих навыков и расширению 
знаний о современных цифровых инструментах. 

6. Рефлексивный компонент – способность анализировать и оценивать собственную 
информационную деятельность для её оптимизации, тайм-менеджмент касательно 
использования ИКТ и работы с информацией. 

7. Этический компонент – соблюдение норм этики, авторских прав и правил 
безопасности в цифровой среде, уважение личности нетизенов, а также сохранение личных 
и чужих конфиденциальных данных.  

Вышеперечисленные структурные элементы информационной компетентности 
отражены в схеме на рисунке 1. 

 

 
 

Рисунок 1. Структура информационной компетентности 
 

Все эти аспекты следует учитывать и комплексно развивать для полноценного 
формировании данного качества у личности студента, будущего специалиста в своей сфере. 

Говоря о проблеме формирования информационно компетентной личности в 
педагогическом процессе вуза или колледжа, можно выделить следующие методы и 
стратегии: 

A. Проектный метод: 
 Студенты работают над реальными или учебными проектами, которые требуют 

поиска, анализа и применения информации со своими интерпретациями и заключениями; 
 Развиваются критическое мышление и навыки работы с различными источниками 

данных и видами информации (текстовый, числовой, графический, аудиовизуальный); 
 Например, создание исследовательского отчета или тематической презентации на 

основе собранных данных. 
B. Метод кейсов (case study): 

 Разбор конкретных ситуаций по проблемам данной дисциплины, требующих 
анализа информации для принятия более эффективных решений; 

 Помогает студентам оценивать достоверность источников и выбирать 
оптимальные информационные ресурсы для нахождения подходящих кейсов; 

 Развивает креативное мышление при возможности предложения своих вариантов 
решения данного кейса (создание новой информации). 
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C. Мультимедийные и цифровые технологии: 
 Использование электронных библиотек, баз данных, поисковых систем, 

образовательных платформ для поиска полезной информации; 
 Обучение навыкам эффективного поиска и фильтрации информации в Интернете; 
 Использование цифровых инструментов (Microsoft Word, PowerPoint, Excel и т.п.) 

для компиляции, структуризации, дополнения и презентабельного оформления набора 
информации по определенной теме. 

D. Интерактивные методы: 
 Например, веб-квесты, квизы (Quizzes) в игровом формате, виртуальные 

экскурсии, онлайн-дискуссии и видеоконференции; 
 Развивают навыки онлайн-коммуникации и быстрого (синхронного) восприятия 

информации, данной в электронном виде; 
 Стимулируют самостоятельный анализ информации и ее критическую оценку для 

конкретных целей (обсуждение или выбор правильного ответа). 
E. Проблемное обучение: 

 Студенты решают практические задачи, требующие поиска, анализа и синтеза, а 
также оценивания информации; 

 Способствует глубокому осмыслению полученных знаний по теме дисциплины; 
 Формируется навык применения информации в новых, незнакомых ситуациях. 

Итак, данными методами обучения могут воспользоваться преподаватели различных 
дисциплин для повышения уровня информационной компетентности своих студентов. 

 
Заключение 

Таким образом, нет единого мнения насчет определения понятия информационной 
компетентности. Однако, общепризнанным фактом является то, что она объединяет знания, 
умения, навыки информационной деятельности и личностное отношение к реалиям 
информационного общества. Информационная компетентность рассматривается учеными 
как важный аспект профессиональной подготовки и социальной адаптации личности в 
условиях цифровизации общества.   

Для современной личности является актуальным развитие гибких навыков, к которым 
относятся критическое и креативное мышление, информационная грамотность и цифровые 
навыки, навыки общения, прямо или косвенно составляющие соответствующую 
информационную компетентность. Их рекомендуется формировать комплексно и 
регулярно. В целом, формирование информационной компетентности студенту любой 
специальности необходимо для его успешного трудоустройства и карьерного роста, 
повышения продуктивности и расширения профессиональных возможностей. 

Кроме того, активное развитие и внедрение цифровых технологий в процесс 
обучения и воспитания, привели к изменению ожиданий и требований к участникам 
педагогического процесса, а также будущим профессионалам. Теперь, для успешной 
трудовой деятельности важно уметь ориентироваться в информационном пространстве, 
использовать функции образовательных и других цифровых платформ, а также находить 
нужную информацию в многочисленных источниках. 
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Abstract 

In the digital age, the rapid consumption of fragmented information has led to the 
widespread phenomenon of clip thinking, a cognitive style characterized by superficial processing 
of brief, isolated data segments. In Kazakhstan, the prevalence of clip thinking among learners 
presents unique challenges in both psychological and educational contexts. This article explores 
effective psychological and pedagogical methods to correct clip thinking, foster deeper cognitive 
engagement and critical thinking skills in Kazakhstani students. 

Initial theoretical analysis of literature on the research issue was provided, allowing to 
extract effective ways of reducing the manifestation of clip thinking in students of schools, colleges 
and universities. Moreover, the notion and influence of clip thinking were analyzed from various 
perspectives, which showed the necessity of its reduction or elimination. The distinguished 
psycho-pedagogical strategies of correction of clip thinking can be applied in the educational 
process to improve the cognitive competence and academic achievements of learners. 

 
Keywords: clip thinking, pedagogical and psychological strategies, methods of correction, 
Kazakhstani learners, students, information processing. 
 
Introduction 

In the modern, digital age, information and communication technologies are characterized 
with rapid development and expansion. One of their aspects is social networks which include 
YouTube, Instagram, and TikTok. These social media platforms attract millions of people thanks to 
their comprehensible interface and engaging content. They literally captivate the minds of 
netizens, distracting them from real life problems and obligations with trendy music and video. 

Unfortunately, the plethora of entertaining video content, especially of short ones, led to 
the development of an unhealthy addiction from social networks. Doom scrolling of Shorts, Reels, 
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and Clips has become a daily routine of young generation, making it a considerable factor that 
influences their mental state and thinking process. A special phenomenon related to the 
individuals’ preference of short multimedia content is known as clip thinking. 

As such, in the current educational landscape, understanding clip thinking - a cognitive 
style characterized by fragmented, superficial processing of information - has become increasingly 
important [1]. The proliferation of digital media, social networks, and rapid information 
consumption has profoundly influenced how learners process, retain, and apply knowledge. This 
phenomenon holds significant implications in both psychological and pedagogical contexts. 

Considering that, we find it relevant to investigate the influence of clip thinking on learners’ 
cognitive skills and academic achievements, as well as to distinguish effective psycho-pedagogical 
methods of its correction. That is the purpose of our study. 

As for the research objectives, they include the following: 
1) to break down various definitions and features of clip thinking; 
2) to analyze relevant literary works on the problem of study; 
3) to examine the influence of clip thinking on progress and abilities of students of 

different educational institutions; 
4) to analyze and model the psycho-pedagogical methods of correction of learners’ 

clip thinking. 
 

Main part 
 
Understanding Clip Thinking 

Clip thinking, often associated with the pervasive influence of social media and digital 
technology, refers to the tendency to process information in short, disconnected bursts rather 
than through sustained, analytical engagement. The term “clip thinking” was firstly coined in 
1980s by American cultural critic E. Toffler to denote a new phenomenon in the context of 
information culture based on the endless flashing of information segments comfortable for 
perception by people of the appropriate mindset [2]. It is mostly common among the 
representatives of generation Z and α.  

Actually, clip-based thinking is caused by the acceleration of the rhythm of life and the 
increasing information flow that literally overwhelms people. The clip presentation of information 
is characterized by vivid visualization, brief speech and text messages, and the predominance of 
video and photo content. However, the disadvantages of this phenomenon may be the growth of 
intellectual and mental dependence on computer gadgets, where the boundaries between the 
real and virtual world are blurred [3]. 

 
Influence of clip thinking on students’ learning abilities and mental processes 

As Ukrainian scientists, S. Skvortsova, T. Symonenko, etc state, since the human brain is 
not naturally designed to interact directly with reality, it relies on models and abstractions. The 
fragmented perception of the world, like a series of disconnected clips, characteristic for modern 
netizens, strips these models of context. The greatest risk of this fragmented perception is that it 
fosters the illusion of understanding [4]. In terms of learning, students tend to gain superficial 
knowledge and miss the process of an in-depth analysis and evaluation of incoming information. 

The analysis of clip thinking among students has shown that this generation has unique 
ways of receiving and processing information. They struggle with comprehending long texts, face 
challenges in understanding information and connecting different content elements, yet 
demonstrate rapid information processing skills. The main issues of clip thinking include 
fragmented perception, leading to a lack of content consistency; information overload alongside 
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a constant need for new information; reliance on hyperlinks, which disrupts logical connections; 
and difficulty focusing on problems, often resulting in indifference to others' concerns [4]. 

E.N. Sorokina in her article points out that many schoolchildren exhibit this type of thinking, 
leading to academic struggles, difficulty with attentive reading, and challenges in analysis and 
creative thinking. They struggle to grasp the meaning of large texts, relying more on memorization 
than logical reasoning. As for students of higher educational institutions, university programs are 
more demanding than school curricula, requiring the ability to process and understand vast 
amounts of information. The learners may find it difficult to take notes during lectures [5].  

Furthermore, the author highlights the growing risk that learners with clip thinking may 
find themselves marginalized when it comes to work on specialty, especially which requires 
analytical skills, identifying key points, and decision-making skills. The effects of clip thinking are 
estimated to be largely negative. It encourages the younger generation to perceive the world and 
others in a simplified way, discourages independent thought, and diminishes individuality and 
creativity [5]. 

A.R. Bukharbayeva and L.V. Sergeeva argue that clip thinking is a natural process and 
should be approached strategically when working with Generation Z. While digital tools shape 
their lifestyle, modern students are highly adaptable, responsive, and skilled at multitasking. 
Instead of resisting clip thinking or relying on outdated teaching methods, educators should focus 
on developing students' analytical and conceptual thinking alongside it. Engaging, efficiency-
driven, and action-oriented learning experiences are essential for this generation [6]. 
 
Challenges in the Kazakhstani Educational Context 

Kazakhstani learners, like their global counterparts, are increasingly exposed to digital 
media from an early age. They are used to a wide access of information on the Internet, diverse 
video content on social networks, and do not feel the urgent need for using their brains’ potential 
and think for themselves to solve educational and daily tasks. Clip thinking decreases individuals’ 
ability for comprehensive speech activities, critical analysis, and long-term retention of 
information [7]. As such, the development of this cognitive style and a lack of time-management 
negatively affect academic skills and progress of modern students. 

Regarding the educational system in Kazakhstan, since the introduction of the updated 
content of curriculum, teachers of any specialization have been encouraged to develop higher-
order cognitive skills (HOTS) and critical thinking in learners [8]. Rote learning and memorization, 
rephrasing ready sentences and retelling long texts are considered irrelevant and ineffective, 
because they do not facilitate the development of 21st century skills. Furthermore, they may 
inadvertently reinforce clip thinking by prioritizing factual recall and repetition over critical 
engagement. This dual influence necessitates targeted interventions to promote deeper learning. 

Taking into account the change in the learning paradigm, curriculum, and methodologies, 
as well as new requirements for learners and educators, we ought to investigate and realize 
productive strategies for developing soft skills and personally significant competencies. They 
include HOTS, critical and creative thinking, information and digital literacy. On the other hand, 
specialists in pedagogy and psychology should examine methods of minimizing the effects of clip 
thinking and correcting the cognitive style of learners from different levels of education. 

 
  



 

 

 «Modern scientific technology» (February 13-14, 2025). Stockholm, Sweden, 2025 

157 

Psychological Methods of Correction 
Now let us consider psycho-pedagogical methods of reducing clip thinking in learners. We 

may relate to them the following ones: 
1. Cognitive-Behavioral Techniques: 

o Metacognitive Training: Encouraging learners to reflect on their 
thinking processes can enhance self-awareness and promote strategic learning. 
Techniques such as self-questioning and summarization foster active engagement 
with material. Reflection on their academic achievements also plays a big role in 
changing priorities and making improvements in different areas. After identifying 
their learning gaps, students may be willing to work on them. 
o Mindfulness Practices: Mindfulness exercises help students develop 

sustained attention and reduce impulsive, fragmented thinking. Practices like focused 
breathing, relaxation, and meditation can improve concentration and cognitive flexibility, 
as well as decrease nervous tension and slow the flow of thoughts. They also take a break 
from gadgets and social media. Older and more mindful learners usually show interest in 
such activities. 
2. Motivational Strategies: 

o Goal Setting and Self-Regulation: Encouraging students to set 
specific, achievable learning goals can enhance their motivation and focus. SMART 
goal-setting allows individuals to effectively plan the realization of tasks or steps 
necessary for achievement of short-term and long-term goals. Self-regulation 
techniques, such as time management and progress tracking, support sustained 
cognitive effort and form self-discipline. 

o Intrinsic Motivation Enhancement: Connecting learning material to 
students' interests and real-life applications can increase intrinsic motivation, 
fostering deeper engagement. For instance, when teaching languages, it is quite 
common to ask personal questions like “What is your hobby?” or “Who is your 
favourite singer?” etc. In science lessons, students may be introduced with 
relatable cases that show how its laws work and interesting experiments feasible 
at home. 

3. Development of Critical Thinking Skills:  
o Socratic Questioning: This teaching method involves asking thought-

provoking questions to stimulate deeper thinking and self-reflection. It encourages 
learners to challenge their assumptions, clarify their ideas, and explore logical 
reasoning. Using open-ended, reflective questions encourages learners to analyze, 
evaluate, and synthesize information. Students engage in discussions where they 
analyze different viewpoints and suggest own arguments. 

o Problem-Based Learning: It is an active learning approach where 
students work on real-world problems, requiring critical thinking, research, and 
problem-solving skills. It encourages collaboration within a group and independent 
research of each individual. Focuses on applying knowledge rather than rote 
memorization. Presenting real-world problems for students to solve, teachers give 
them an opportunity to apply their knowledge in diverse contexts. 

 
Pedagogical Methods of Correction 

1. Interactive and Participatory Teaching Methods: 
o Collaborative Learning: Group activities and discussions encourage peer-to-peer 

interaction and collective problem-solving, fostering deeper understanding. Collaborative tasks 
engage learners in structured discussions, logical reasoning (theses and arguments), and critical 
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analysis, counteracting the fragmented nature of clip thinking. It encompasses activities like Think-
Pair-Share, debates, peer teaching, and case studies. 

o Project-Based Learning: Engaging students in long-term projects requires sustained 
attention, research, and critical thinking, counteracting the effects of clip thinking. PBL shifts 
learning from passive consumption to active inquiry and problem-solving, requiring creative 
thinking and deep engagement. The tasks include thematical presentations, interdisciplinary 
projects, and long-term research assignments. 

2. Integration of Technology in Meaningful Ways: 
o Educational Technology Tools: Using digital tools that promote active learning, such as 

interactive simulations and educational games, can harness students' familiarity with technology 
while encouraging longer cognitive engagement. Vrtual mind mapping and online quizzes can be 
suggested to students. When used intentionally, ed-tech tools can facilitate deeper understanding 
of material, rather than reinforcing clip thinking through fast, superficial interactions. 

o Flipped Classroom Model: By delivering instructional content online and using classroom 
time for interactive learning and application of theoretical knowledge, teachers can promote 
active learning and critical thinking of their students. Organizing engaging activities and giving real-
world tasks, educators may raise learners interest in the subject and motivation to study. 
Explanation of the learning material is usually provided in pre-class videos & readings. 

3. Curriculum Design and Assessment: 
o Inquiry-Based Curriculum: Designing curricula that emphasize inquiry, 

exploration, and critical thinking over rote memorization can help students develop 
HOTS. As it is known, inquiry-based learning arouses curiosity, develops problem-
solving skills, and engages deep reasoning, counteracting passive consumption of 
information. It includes diverse kinds of methods, such as Socratic questioning, guided 
research projects, real-world case studies, and experiential learning. 

o Formative Assessment Techniques: Continuous, formative 
assessments that focus on process and understanding rather than solely on 
outcomes can guide students toward reflective and analytical thinking. 
Frequent, low-stakes assessments reinforce self-analysis, metacognition, and 
iterative learning. It helps students retain and process information deeply, 
consolidating their knowledge and skills. To note, criteria of assessment ought 
to be clearly stated and explained. 

The given psycho-pedagogical methods of correction of clip thinking and development of 
critical analysis and creativity in learners are summarized in a mind map (See Figure 1). 

 

 
Figure 1. Psychological and pedagogical methods of correction of clip thinking of learners 



 

 

 «Modern scientific technology» (February 13-14, 2025). Stockholm, Sweden, 2025 

159 

The proposed psycho-pedagogical strategies of overcoming drawbacks that clip thinking 
brings to a person can be implemented by the stakeholders of the educational process. 

 
Conclusion 

Thus, clip thinking is a characteristic style of information perception among modern 
students that influences their learning preferences, cognitive skills, and mindset, in general. While 
it is not an inherently negative phenomenon and may offer certain benefits, habitual or even 
addictive consumption of short video content presents a significant challenge for psychology and 
pedagogy. If left uncontrolled, it can lead to reduced productivity and slower learning progress for 
students of any age. However, the impact of clip thinking varies among individuals, necessitating 
the experimental application of different correction strategies. 

Addressing the challenge of clip thinking among Kazakhstani learners requires a 
multifaceted approach that integrates psychological and pedagogical strategies. By fostering 
metacognition, critical thinking, and sustained attention, educators can help students move 
beyond superficial information processing toward deeper, more meaningful learning experiences. 
A combination of cognitive-behavioral techniques, motivational strategies, and innovative 
teaching methods holds promise for transforming the country’s educational landscape and 
equipping learners with essential skills for success in the digital age. 
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Аннотация 

 
География сабағында IT - технологияны пайдалану барысында оқушылардың 

танымдық қабілеттерін қалыптастыруға және сабаққа қызығушылығын арттыруға үлкен 
мүмкіншілік туғызады. Заман талабына сай сабақ барысында «Бейнелі карта», Google Maps 
және Smart Notebook. Google Maps + Smart Notebook = контурные карта, программа GeoInfo, 
программа ГЛОБУС, программа ресурса Learning Apps офлайн және «Планета Земля», Plickers 
ресурстарын сабақта тиімді пайдалану арқылы сабақтың сапасын жақсарту және 
оқушылардың білімдерін тереңдетіп дамытуға болады. Ғаламтор желісіндегі  Kahoot оқу 
бағдарламаларына сай сабақтар өтеді. 

 
Кілт сөздер:  білім, сапа, технология, үдеріс, ақпараттандыру, өнеркәсіп, карта. 

 
Мақаланың тезистері 
География сабағында оқытудың жаңа үрдістерін пайдаланудың өзектілігі мынада: 
- Білім сапасын арттыру; 
- Әлемдік білім беру кеңістігінде ену; 
- Орта білімді ақпараттандыру; 
- Интернет жүйесін пайдалану; 
- Электрондық оқулықтар; 
- Қашықтықтан басқару; 
Қазіргі заманда білім беру ісінде талап деңгейінен шығу Google Maps ғаламтор 

желісіндегі картаны пайдалану барысында кез келген мемлекеттер туралы алған 
ақпараттарымен оқушылар бөлісе алады. Google Maps картасы арқылы мемлекеттердің 
шекарасын өнеркәсіпті қалаларын немесе астанасын белгілеп сол елдің мемлекеттік туларын 
қоя алады.Бүгінгі талап оқушыға білім берумен бірге оны білікті түрде қолдана алуында, оны 
дағдыға жеткізіп қана қоймай баланың ақыл-ойын, қабілетін дамытуға, әрекет нәтижесінде 
белгілі тұжырым жасай алуға үйретуге негізделеді. 

«АҚШ тың Әлем экономикасына қосқан үлесі және ықпалы» тақырыбы бойынша 
оқушылар «Бейнелі картаны» пайдаланып мегаполистерін белгілейді. Google Maps карта 
арқылы трансұлттық корпорациялары мен ірі өнеркәсіпті оралықтарын көруге 
мүмкіншіліктері болады. Learning Apps онлайн және «Планета Земля», Plickers ресурстарын 
сабақта пайдалану нәтижесінде  барлық оқушыларды тез бағалап шығуға мүмкіншілік 
болады. Seterra онлайн географиялық ойындар сайты арқылы  АҚШ штаттарын және 
қалаларын тауып қана қоймай есте сақтауларына кең мүмкіншілік болады. Kahoot, Learning 
Apps оқу бағдарламаларына сай Америка туралы құрастырылған олимпиада тапсырмаларын 
жүзеге асырылады.  
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Түсінік хат 
Әрбір оқу орнын заманауи ақпараттық технологиясыз елестету мүмкін емес. Елімізде 

білім беру саласында жаңа ақпараттық технологияларды қолдану басты мақсат болып 
отыр.Ол тек қана техникалық құрал емес, сонымен бірге жаңа ақпараттық , 
коммуникациялық технология және білім беру жүйесіндегі сабақ берудің жаңаша әдісі болып 
отыр. Қазіргі заманғы технологияны оқыту процесіне тиімді пайдалану. IT-технология 
география сабағында оқу үрдісіне сабақты тиімді ұйымдастыруға мүмкіндік береді.  

Қазіргі заманда білім беру ісінде талап деңгейінен шығу мұғалімнің іздену 
шеберлігіне тіреледі. Бүгінгі талап оқушыға білім берумен бірге оны білікті түрде қолдана 
алуына, оны дағдыға жеткізіп қана қоймай баланың ақыл-ойын, қабілетін дамытуға, әрекет 
нәтижесінде белгілі тұжырым жасай алуға үйретуге негізделеді. Әрине, оқытудың барлық 
әдістері баланы дамытуға бағытталған. Ал бүгінгі оқыту оқушы қабілеті, оны жан-жақты 
дамыту, даму әрекеттерін ұйымдастырудың қажеттігін дәлелдеп отыр.  

IT-технология география сабағында оқу үрдісіне оқушылардың сабаққа деген 
қызығушылығын арттырады. Танымдық мақсатта кез келген мемлекет жайында қосымша 
деректерді пайдаланып білімдерін жан-жақты дамытуға мүмкіншілік алады. Ғылым мен 
техниканың жедел дамыған, ақпараттық мәліметтер ағыны күшейген заманда ақыл- ой 
мүмкіндігін қалыптастырып, адамның қабілетін,талантын дамыту білім беру мекемелерінің 
басты міндеті болып отыр. Сондықтан да әрбір оқушының қабілетіне қарай білім беруді, 
дербестікке, ізденімпаздыққа, шығармашылыққа тәрбиелеуді жүзеге асыратын жаңартылған 
IT-технология педагогикалық технологияны Google Maps, «Бейнелі карта», Smart Notebook. 
Google Maps + Smart Notebook = контурные карта, программа GeoInfo, программа ГЛОБУС, 
программа ресурса LearningApps, Plickers.Өйткені мемлекеттік білім стандарты деңгейінде 
оқу үрдісін ұйымдастыру жаңа педагогикалық технологияны ендіруді міндеттейді.Білім беру 
саласы қызметкерлерінің алдына қойылған міндеттерінің бірі- оқытудың әдіс- тәсілдерін 
үнемі жетілдіріп отыру және қазіргі заманғы педагогикалық технологияларды меңгеру. 
География сабағында жаңа технологияны пайдалану білім мазмұнын жаңартумен, 
ақпараттық ортаны қалыптастырумен, сондай-ақ сапалы білім беру мүмкіндігінің жоғары 
болуымен ерекшеленеді. 
 

Бағдарламаның мақсаты:  
Ғылыми көзқарасы қалыптасқан, ақыл-ойы ұшқыр, оқушының пәнді терең түсіну 

қабілетін дамыту, алған білімін сыныптан тыс жерде, кез-келген жағдайда тиімді пайдалана 
білуін қамтамасыз ету. PISA тапсырмаларын орындауға қалыптасу және логикалық 
тапсырмалар жинақтарымен жұмыс жасау құзыреттерін қалыптастыру. Танымдық мақсатта 
қазіргі әлем жағдайындағы тың деректерді пайдалана білу дағдыларын қалыптастыру. 

 
 
Міндеттері: 
Пән мұғалімдерімен бірігіп сынып оқушыларының бейімділігімен қызығушылығын 

анықтау жұмысын жүргізу;  
Тереңдетілген танымдық тапсырмалар негізінде оқушылардың қызығушылығын 

арттыру, ой өрісін дамыту, сол арқылы  білім алудағы негізгі талаптарды жүзеге асыру; 
Өзін-өзі дамытуға құштар, икемді, ақпараттық, интеллектуалдық ресурстарды 

қолдануға қабілетті жеке тұлға қалыптастыру; 
Оқушының өмірін ізгілендіру мен демократияландыру арқылы жеке тұлғасының 

дамуына қолайлы жағдай туғызу; 
Шығарма, ойтолғау жазғыздыру арқылы оқушыларды кез келген тақырыпқа қатысты 

өз көзқарасын білдіруге дағдыландыру; 
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Оқушылардың ғылыми жоба жарыстарына, пәндік олимпиадаларға, түрлі танымдық 
байқауларға қатысуын қамтамасыз ету.    

Ғылыми құндылығы:  
Ақпараттық - өз бетінше ақпараттар көздері арқылы үнемі білімін көтеріп отыруы, сол 

арқылы танымдық қабілетін ұштау; 
-коммуникативтік: қазақ, орыс, ағылшын тілінде ауызша, жазбаша қарым-қатынас 

жасау; -әлеуметтік :қоғамда, өзі өмір сүрген ортада іс-әрекет жасай алу қабілеті;  
-тұлғалық :өзін жеке тұлға ретінде қалыптастыруға, қажетті білім, білік, дағдыларды 

игеру, болашақта өзі таңдаған кәсібін өзі анықтау, оның қиыншылығы мен күрделілігіне 
төзімді болу. 

-азаматтық: қазақ халқының салт-дәстүрі, тарихы, мәдениеті, діні мен тілін терең 
меңгеріп, Қазақстанның өсіп - өркендеуі жолындағы азаматтық парызын түсінуі.     

-технологиялық: ақпараттық технологияларды, білім беру технологиялары сауатты 
пайдалану. 

 Оқушы осы аталған негізгі құзыреттіліктермен қатар пәндік құзыреттіліктерді әр 
пәннің мазмұны арқылы меңгеруі тиіс. 

-Оқушының ғылыми ізденісіне жол ашу; 
Өзектілігі:  
Тереңдетілген әр түрлі қызықты тың ақпараты бар тапсырмалар жинақтары арқылы 

оқушылардың белсенділігін, жеке- дара жұмыс істеуін, оқу тәрбие ісінде жаңа 
технологияларды енгізу арқылы білім сапасын көтеру. 

Күтілетін нәтиже: 
Оқушыларға жан-жақты білім қалыптастыра отырып теориялық білімдерін тәжірибе 

арқылы ұштастыра білу, қазіргі өмірмен тығыз байланыстыра білу. 
Оқу жетістіктері: шығармашылық ізденіс 
Мұғалім: сынып оқушыларының белсенділігін арттыру жолдарымен танысады, сол 

арқылы балалардың қызығушылығы мен бейімін анықтай алады; дарынды және талантты 
оқушылармен тиімді жұмыс әдістерімен таныс болады. 

Оқушы: Оқу бағдарламасына сай білімді терең меңгереді, шығармашылық қабілеті 
дамиды; өз жан дүниесін танитын, өзін өзгелермен салыстыра алатын, іс-әрекетіне талдау 
жасай алатын тұлға қалыптасады. 
 

Сабақта IT технологияларын пайдалану 
11 сынып 

 
«АҚШ тың Әлем экономикасына қосқан үлесі және ықпалы» 
«Intel» микропроцессорлар, ғарыштық техника жасауда «Юнайтед технолоджис» 

компаниясы және Галф өнеркәсіпті белдеуі химия өнеркәсібінің ірі орталығы 
болса,Калифорния өнеркәсіпті белдеуі ғылымды қажет ететін салалардың айрықша 
дамуымен көзге түсетін аймақ. АҚШ өнеркәсібі – бүкіл экономиканың жетекші саласы. Оның 
энергиялық балансында мұнай мен газ маңызды орын алады, ауыр және жеңіл өнеркәсібі 
өркендеген. Машина жасау өнеркәсібі автомобиль, авиация электр техникасы салаларына 
түрлі жабдықтар өндіреді. Атом өнеркәсібі, тоқыма және тігін өнеркәсібі айрықша дамыған. 
«Боинг» корпорациясы «Hughes Electronics» корпорациясы «General Electric» Корпорация 
«Honeywell» спутниктер мен қозғалтқыштарды өндіру салаларында  өнеркәсіптерінің ролі. 
АҚШ-тың еңбек өнімділігі әрбір азаматқа 51 000 АҚШ доллары көлемінде тұра келген. Яғни 
әрбір адам $51 000 қаржы есебіне орай еңбектенген екен. Еңбек өнімділігінің жоғары 
болуына ғылымға негізделген өндіріс үлесінің артуы себепші. Ал ғылымға негізделген 
өндіріске елдегі жетекші университеттердің жанында ашылған ғылыми-өндірістік 



 

 

 «Modern scientific technology» (February 13-14, 2025). Stockholm, Sweden, 2025 

163 

орталықтар түркі болып отыр. Атап айтқанда, электронды жабдықтармен қамтамасыз ететін 
Стэнфорд университетінің негізінде құрылған "Силикон алқабы" маңызды рөл атқарады. Ал 
Бостондағы Массачусетс Технология Институты дайындайтын ғылыми мамандар мен үздік 
деп танылған инженерлер де өз үлестерін қосуда.  

Одан бөлек, АҚШ-тың әлемдік нарықтағы өзіндік орыны мен сипатын айқындайтын 
дәстүрлі өнеркәсіптерінің бірі - көлік құрастыру. Айта кетсек, АҚШ-тың 125 қаласында 
автокөлік шығарылады. Әсіресе, Детройт қаласы ерекше көзге түседі, оны «автокөліктер 
астанасы» деп те атайды. Әрине мұның өзіндік тарихы бар. Нақтылап өтсек, 1896 жылы Генри 
Форд өзі құрастырған алғашқы көлігін осы Детройт қаласының маңындағы Дирборн 
қалашығында көпке ұсынады. Ол Америка тарихында алғаш рет көлікті конвейерлік әдіспен 
шығаруды игерген болатын. Оның құрған компаниясы "Фордмоторс" деп аталды. Бүгінде 
аталған кәсіпорын дүние жүзіндегі ірі ұлтаралық автокөлік концерніне айналып үлгерген. 
Одан бөлек, АҚШ-тың автокөлік жасау саласында әйгілі «Дженерал моторс» және 
«Крайслер» корпорацияларының да өзіндік үлесі бар.  

 
АҚШ трансұлттық корпорациялары және әлем экономикасына ықпалы 

Трансұлттық корпорациялар тізімі: 
 Apple (АҚШ ) 
 Exxon Mobile (мұнай  бизнесі, АҚШ). 
 MicrosoŌ (АҚШ ). 
 IMB (АҚШ ). 
 Wall-Mart Store (әлемдегі ең ірі бөлшекті тауар саудасы, АҚШ). 
 Chevron (энергетика, АҚШ ). 
 General Electric ( локомотивтер, энергетикалық құрылғылар,  газ 

турбиналарын, авиадвигательдер, медициналық жабдықтар, жарық техникасын, АҚШ). 
 Google (АҚШ ). 
Әлемдегі ең қымбат трансұлттық компаниялар: 
Әлемдік рейтингіде I  орын алады. 
#1 
Apple inc. 
$904,61 млрд. 

 

 
Салалары: Электроника, информациялық технология. 
Өнімдері: Персональдық компьютерлер мен планшеттер, ұялы телефондар, 
аудиоплеерлар… 
Әлем бойынша ең қымбат копмания, әлемдік рейтінгіде I орын алады.Ең қымбат брендтар 
шығарады.. 
Қазіргі таңда компания эмблемасын барлық әлем елдері біледі.. 
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Компания 1 сәуірде 1976 жылы Стив Возняк, Рональд Уэйн,  Стив Джобс құрған. 
Ең алғашқысында өз үй моделдері компьютерін құрастырған. Apple компаниясына жетістік 
смартфондар, iPhone және планшеттер iPad шығарғанда келген. Қазіргі таңда компания 
шығаратын өнім түрлерін кеңейткен,ақылды сағат, компьютерлер  мен ноутбуктер, 
планшеттер  мен смартфондар және т.б Жоғары сапалы гаджеттер,ақылды маркетингті 
программасы бар Стива Джобстың дизайндері арқылы ғаламат жетістікке жетті.. 
Штаб пәтері АҚШ та , Купертино қаласында, штат Калифорния. 
#2 
Alphabet Inc. 
$782,68 млрд. 

 

 
Саласы: Интернет. 
Әлемге әйгілі ғаламтор компания Гугл жақында официальды  атауын Alphabet,  Google, шығып  
басқа көптеген компаниялар топтары бар. 
Негізгі интернет-холдингісі болып Сергей Брин және Ларри Пейдж,бірігіп 1998 жылы осы 
мега-компанияны қалыптастырған.  
Негізгі офисі Google Калифорнияда , холдинга құрамына отызға тарта әйгілі  сервистер бар, 
мысалы AdWords, Android, YouTube және т.б 
#3   MicrosoŌ 
$681,58 млрд. 

                            
Саласы:  Программамен қамтамасыз ету . 
Өнімдері: MicrosoŌ Office, MicrosoŌ Windows, Xbox. 
Әлемне әйгілі  MicroSoŌ корпорациясы 1975 жылы қалыптасқан,қазіргі таңда әлемдегі ең бай 
адам– Билл Гейтс. Сол заманда майкрософт бірінші болып үй компьютерлеріне түсінікті етіп 
бағдарлама жасап шықты. Осы бағдарлама компанияға үлкен табыс әкелді. 
Қазіргі таңда Windows жаңа бағытта заманға сай құжаттармен  — MicrosoŌ Office, жұмыс 
істеу бағдарламасын MS ұялы телефондар арқылы видео, аудио және оргтехника шығарады.. 
Штаб пәтері Редмонд қаласы,  Вашингтон штатында. 
#6 
Facebook 
$518,37 млрд. 
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Саласы: Интернет. 
Facebook Марком Цукерберг жоспарымен 2004 жылдың ақпан айында құрылды. Қазіргі 
таңда ғаламтор Фейсбукты күніне 1.86 мрд. Адам қолданады. Бүгінгі таңда Facebook  
жарнамалаудың арқасында  8 миллиардтан астам табыс  
Штаб пәтері  Менло-Парк қаласы , Калифорния штатында. 
#7 
Johnson & Johnson 
$394,54 млрд. 

 
Саласы: Фармацевтикалық өндіріс . 
Өнімдері: Дәрі дәрмек, медициналық жабдықтар . 
Johnson & Johnson американдық компания медициналық приборлар шығарады, 

фармацевтикалық тұтыну заттарын шығарумен шұғылданады.. Компанияны 1886 жылы үш 
ағайынды, Роберт Вуд Джонсон, Джеймс Вуд Джонсон и Эдуард Мид Джонсон 
қалыптастырған. Басында ағайындар бинт байламалы және пластырлар шығарған.  

1893 жылдан бастап компания балалардың присыпкаларын шығарған. Қосымша 250 
компаниясы бар, 60 мемлекетте, 175 мемлекетте өз өнімдерін өткізеді. 

Қазақстанда ДОКТОР МОМ және Johnson & Johnson балалар көздерін ашытпайтын 
шампуньдарын шығарады. 

Штаб-пәтері вНью-Брансуик қаласы ,  Нью-Джерси штатында. 
#8 
JPMorgan Chase 
$389,55 млрд. 
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Саласы: Банк. 
JPMorgan Chase — Әлемдегі ең ірі және АҚШ тағы аса ірі банк. Әлемде 5-ші белсенді банк 
болып саналады.. Акциялармен шұғылданған.Жеке меншік банк капиталы бар... 
Инвестициялық-банктік операциялар жүргізеді. 
 АҚШ, Нью-Йорк, Манхэттен, 270 Park Avenue 
 
Олимпиадалық сұрақтар 
 
1. Бейсбол АҚШ тың әлемге әйгілі ойын түріне қолданатын доп???  

 
 
2. Ең алғашқы Ресейлік Виртуальды аяқ киім музейінен солтүстік американдық 

үнділердің мокасинін табыңыздар… 

 
3. XIII ғ. Бері Солтүстік Американың қай аймағы Еуропаның бөлігі болып есептелген? 
А) Гренландия;  Б) Куба;   В) Гаити;    Г) Ямайка;  Д) Аляска. 
4. Атақты Кулькана пирамидасы орналасқан мемлекет...? 
А) Никарагуа;Б) Мексика; В) Коста-Рика; Г) Ямайка; Д) Панама. 

 
5. Гордона Миллер cуретінде «Санта-Мария», «Пинта», «Нинья» корабльдары (Христофора 
Колумбтың ең алғашқы экспедициясы Америка жағалауына бет алып) Палос гаваньынан 
шығып барады.  Палос – қай  елдің порты? 
А)  Испания;  Б)  Португалия;  В)  Англия;    
Г)  Франция; Д)   Швеция.  
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6. АҚШ тағы Бостандық Әлемге әйгілі статуясы орналасқан қала? 
А) Вашингтонда;     Б) Лос-Анджелесте;          В) Нью-Йоркте; Г) Чикагода; 
Д)Филадельфияда. 
 

 
7. Ең алғаш Америкада пайда  болған??? 
А) пенициллин; Б)ұялы телефон;  В) тез пісетін лапша;  
Г) электр трамвайы; Д) шарикті ручка. 
8. Калифорниядағы  Диснейлендта қай көліктің түрімен жүруге болмайды? 

 
9. АҚШ та кең тараған дәнді дақыл түрі... 
А) бидай;Б) күріш;В) жүгері;Г)арпа;     Д)қара бидай 
 
10.Солтүстік Америка энергияның бірнеше түрлерін пайдаланады, суретте Күн энергиясын 
табыңыздар… 
 

 
 
11.Әлемдегі ең биік ағаш.... 
 А) эвкалипт; Б) калифорния қарағайы;    
В) сібір балқарағайы; Г) секвойя;    Д)майқарағай 
12. Америкадағы ең ұзын өзен... 
А) Колорадо; Б) Макензи; В) Юкон; Г) Миссисипи; Д) Рио-Гранде. 
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12. Ацтектер барқыт (бархатицы)  гүлі арқылы алтын кен орындарын табуға болады деп 
есептеген суреттен қасиетті гүлді табыңыздар 
 

13. 13. Әлемдегі ең үлкен әрі ең ұзын үңгір – … 
А) Флинт–Мамонт;  Б) Джуэл;   В) Орган;   Г) Көлді; Д) Уинд. 
14.Ниагара сарқырамасы өзендер аралығында..... 
А) Онтарио мен Эри;     Б) Жоғарғы мен  Гурон; В) Мичиган мен Гурон; 
 Г) Гурон мен Эри; Д) Гурон мен Онтарио. 
15.Солтүстік Америкадағы ең мұнайға бай аймағы … 
А) АҚШ ; Б)  Кубада; В)  Тринид пен Тобагода;Г)  Канада;Д)  Мексика. 
 

Пайдаланған дереккөздері: 
1. «Мен және Әлем» сайты. 
2. «Әлемнің трансұлттық ұйымдары» ғаламтор желісі 
3. 2016-2017 оқу жылында Қазақстан Республикасының жалпы орта білім беретін 

ұйымдарында оқу процесін ұйымдастырудың ерекшеліктері туралы: Әдістемелік нұсқау хат. 
– Астана: Ы. Алтынсарин атындағы Ұлттық білім академиясы, 2016. – 340 б. 

4. Мектеп бітірушілердің қорытынды аттестаттауын ұйымдастыру және дайындау 
бойынша әдістемелік ұсынымдама.– Астана: Ы. Алтынсарин атындағы ҰБА, 2016. – 46 б.  

5. «CLRC WriƟng Center» (hƩp://www.udc. edu/docs/asc/ Outline_Structure 
_for_Literary_Analysis_Essay_HATMAT.pdf);  

6. hƩp://www.cie.org.uk/programmes-and-qualificaƟons/cambridge-internaƟonal-as-
and-a-level-english-literature-9695/past-papers/ 

7. hƩp://www.bucks.edu/media/bcccmedialibrary/pdf/ 
8. Cambridge InternaƟonal ExaminaƟons is part of the Cambridge Assessment Group. 

Cambridge Assessment is the brand name of University of Cambridge Local ExaminaƟons Syndicate 
(UCLES), which is itself a department of the University of Cambridge. 

9.hƩp://www.tacomacc.edu/academics/studentlearningcenters/wriƟngtutoringcenter/ 
10. hƩps://k-5unitsofwriƟng. wikispaces.com/file/view/ Grade+5+A+Literary+ 

Essay+based+on+Eleven+by+Sandra+Cisneros.pdf 
11. hƩps://www.teacherspayteachers.com/FreeDownload/Essay-Rubric-091790000-

1376770082 
 

Мұғалімдер үшін: 
1. 2016-2017 оқу жылында Қазақстан Республикасының жалпы орта білім беретін 
ұйымдарында оқу процесін ұйымдастырудың ерекшеліктері туралы: Әдістемелік нұсқау хат. 
– Астана: Ы. Алтынсарин атындағы Ұлттық білім академиясы, 2016. – 340 б. 
2. Мектеп бітірушілердің қорытынды аттестаттауын ұйымдастыру және дайындау 
бойынша әдістемелік ұсынымдама.– Астана: Ы. Алтынсарин атындағы ҰБА, 2016. – 46 б.  
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Әдістемелік ұсынымдар: 
1.  «CLRC WriƟng Center»   (hƩp://www.udc.edu/docs/asc/ Outline_Structure 
_for_Literary_Analysis_Essay_HATMAT.pdf);  
2. hƩp://www.cie.org.uk/programmes-and-qualificaƟons/cambridge-internaƟonal-as-and-a-
level-english-literature-9695/past-papers/ 
3. hƩp://www.bucks.edu/media/bcccmedialibrary/pdf/ 
4. Cambridge InternaƟonal ExaminaƟons is part of the Cambridge Assessment Group. 
Cambridge Assessment is the brand name of University of Cambridge Local ExaminaƟons 
Syndicate (UCLES), which is itself a department of the University of Cambridge. 
5. hƩp://www.tacomacc.edu/academics /studentlearningcenters/ wriƟngtutoringcenter/ 
6. hƩps://k-5unitsofwriƟng. wikispaces.com/file/view/ Grade+5+A+Literary 
+Essay+based+on+Eleven+by+Sandra+Cisneros.pdf 
7. hƩps://www.teacherspayteachers.com/FreeDownload/Essay-Rubric-091790000-
1376770082 
 
  



 

 

 Proceedings of the 9th International Scientific Conference 

170 

 ПЕРСОНАЛИЗИРОВАННОЕ ОБУЧЕНИЕ С 
ИСПОЛЬЗОВАНИЕМ ИИ: НОВЫЕ 
ГОРИЗОНТЫ ДЛЯ СТУДЕНТОВ 
 А.А.Канатбекова 
Казахский национальный педагогический  университет имени Абая,  г. Алматы, 
Казахстан  
 М.Н.Кемелбек 
Казахский национальный педагогический  университет имени Абая,  г. Алматы, 
Казахстан  
 Р.А.Шералиева 
Казахский национальный педагогический  университет имени Абая,  г. Алматы, 
Казахстан  
 

Аннотация 
В современных образовательных процессах искусственный интеллект (ИИ) играет 

ключевую роль в создании персонализированных обучающих программ. Данная работа 
рассматривает перспективы и возможности внедрения ИИ в образовательную среду, 
анализируя его влияние на индивидуализацию учебного процесса. Обсуждаются алгоритмы 
адаптации контента под уровень знаний, предпочтения и темп обучения студентов, а также 
вопросы автоматизированной оценки знаний и рекомендаций по улучшению результатов. 
Особое внимание уделяется перспективам развития интеллектуальных систем обучения и 
их роли в повышении эффективности образования. 

Ключевые слова: искусственный интеллект (ИИ), адаптивные образовательные 
технологии, интеллектуальные системы обучения, автоматизированные образовательные 
платформы, цифровые технологии в обучении. 

 
Введение 

Интеграция технологий искусственного интеллекта (ИИ) в образовательную сферу 
приводит к значительным изменениям в подходах к обучению. Современные цифровые 
инструменты не только расширяют доступ к знаниям, но и позволяют адаптировать учебный 
процесс под индивидуальные особенности каждого студента. Традиционные методы 
обучения, ориентированные на усредненного обучающегося, постепенно уступают место 
персонализированным образовательным системам, в основе которых лежат алгоритмы ИИ. 

Популярность ИИ-решений в образовании объясняется их способностью 
анализировать данные о студентах, предлагать оптимальные учебные маршруты и 
обеспечивать поддержку в освоении учебного материала. Такие инструменты, как ChatGPT, 
Grammarly, Duolingo, Quizlet и другие, помогают учащимся не только структурировать 
процесс обучения, но и повышать его эффективность. Однако наряду с преимуществами 
персонализированного подхода возникают и вызовы, связанные с надежностью алгоритмов, 
этическими аспектами их использования и влиянием на самостоятельность студентов. 

Понимание роли ИИ в образовательной среде позволяет определить, какие 
технологии оказывают наибольшее влияние на процесс обучения, какие их аспекты требуют 
доработки и как они могут быть интегрированы в традиционные педагогические модели. 
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Цель данной работы- исследовать использование ИИ в персонализированном 
обучении, выявить основные преимущества и ограничения таких технологий, а также 
оценить их влияние на образовательный процесс. Особое внимание уделяется вопросам 
адаптивности учебных программ, влиянию ИИ на развитие навыков самостоятельного 
обучения и возможным перспективам дальнейшего развития интеллектуальных 
образовательных систем. 

 
Методология исследования 

Для проведения исследования был использован комплексный подход, включающий 
анализ существующих научных публикаций, обзоры образовательных платформ, а также 
опрос студентов и преподавателей о влиянии ИИ на персонализированное обучение 
(Таблица 1). 

1. Анализ литературы - изучены современные исследования и статьи, посвященные 
внедрению ИИ в образовательный процесс, а также материалы по адаптивному 
обучению и персонализации учебных траекторий. 

2. Оценка образовательных платформ - проведен обзор популярных ИИ-инструментов, 
таких как ChatGPT, Duolingo, Quizlet, Grammarly и другие, с анализом их 
функциональности и влияния на эффективность обучения. 

3. Опрос и интервью - собраны данные от студентов и преподавателей о том, какие ИИ-
инструменты они используют, как они влияют на их обучение и какие трудности 
возникают при их применении. 

4. Сравнительный анализ - проведено сравнение традиционных и ИИ-ориентированных 
методов обучения для оценки их эффективности. 

 
Таблица 1.Применяемые методы исследования 

Метод Описание 

Анализ литературы Изучение научных статей, отчетов и публикаций по 
теме ИИ в персонализированном обучении 

Оценка образовательных 
платформ 

Анализ функциональности ИИ-инструментов (ChatGPT, 
Grammarly, Duolingo, Quizlet и др.) 

Опрос студентов и 
преподавателей 

Проведение анкетирования для выявления 
преимуществ и недостатков ИИ в обучении 

Сравнительный анализ Сравнение эффективности традиционного и ИИ-
ориентированного обучения 

 
Этапы исследования 

Исследование проходило в несколько последовательных этапов, каждый из которых 
имел свою цель и задачи (Рисунок 1). 

1. Подготовительный этап 
На данном этапе были сформулированы основные цели исследования и определены 
ключевые направления анализа. Проведен сбор и изучение научных публикаций, отчетов и 
исследований, посвященных использованию искусственного интеллекта в 
персонализированном обучении. Это позволило выявить актуальные проблемы и 
перспективы данной темы. 
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2. Эмпирическое исследование 
Для более детального изучения вопроса был проведен анализ функциональности 
современных образовательных платформ, использующих ИИ. Рассматривались такие 
инструменты, как ChatGPT, Duolingo, Quizlet, Grammarly и другие. Параллельно было 
организовано анкетирование среди студентов и преподавателей, позволяющее выявить, 
какие ИИ-инструменты наиболее востребованы, какие преимущества они дают в обучении, 
а также какие трудности возникают при их использовании. 

3. Анализ и интерпретация данных 
На этом этапе собранные данные были систематизированы и проанализированы. 
Полученные результаты сравнивались с традиционными методами обучения для 
определения эффективности персонализированного подхода на основе ИИ. Было 
проведено сопоставление данных, выявлены основные тенденции и сделаны выводы о 
влиянии ИИ на образовательный процесс. 

4. Формирование выводов и рекомендаций 
На заключительном этапе исследования были определены ключевые направления 
дальнейшего внедрения искусственного интеллекта в персонализированное обучение. 
Были выделены как положительные аспекты применения ИИ, так и возможные риски, 
требующие внимания. Разработаны рекомендации по эффективному использованию 
интеллектуальных образовательных технологий для повышения качества обучения и 
адаптации студентов к новым цифровым инструментам. 

 
 

Рисунок 1. Демографические данные опрошенных студентов 
Для получения более точных и объективных результатов исследования было 

проведено анкетирование среди студентов, использующих ИИ-инструменты в обучении. В 
опросе приняли участие студенты различных возрастных категорий, обучающиеся на разных 
уровнях образования. Анализ демографических данных позволил определить основные 
характеристики респондентов, что дало возможность выявить тенденции в использовании 
искусственного интеллекта в образовательном процессе.Таблица ниже отражает основные 
демографические параметры участников опроса: 
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Таблица 2.Демографические данные опрошенных студентов 

Параметр Количество (%) 

Пол (М/Ж) 45% / 55% 

Возраст (18-22 года) 67% 

Уровень образования (бакалавриат) 82% 

Используют ИИ-инструменты в обучении 89% 

 
Анализ этих данных показывает, что большинство респондентов  - это студенты 

бакалавриата в возрасте от 18 до 21 лет, что соответствует основной категории 
пользователей ИИ-технологий в образовании. Также можно отметить высокий уровень 
вовлеченности студентов в использование ИИ-инструментов: 89% опрошенных активно 
применяют их в учебном процессе. Это свидетельствует о растущей популярности 
персонализированного обучения с использованием искусственного интеллекта. 
 
Результаты исследования 

Исследование показало, что использование технологий искусственного интеллекта в 
образовании способствует более гибкому и индивидуальному подходу к обучению. 
Благодаря ИИ-инструментам студенты могут осваивать материал в удобном для себя темпе, 
получая персонализированные рекомендации и оперативную обратную связь. 
На основе анализа собранных данных были выявлены ключевые тенденции: 

Повышение эффективности обучения. Большинство студентов (78%) отметили, что 
ИИ-инструменты помогают им лучше понимать учебный материал, структурировать процесс 
обучения и ускорять выполнение заданий. 

- Развитие самостоятельности. Адаптивные образовательные платформы стимулируют 
студентов к самостоятельному изучению предметов, позволяя им выбирать оптимальные 
способы усвоения информации без постоянного контроля со стороны преподавателя. 

- Индивидуальный подход в обучении. Многие респонденты отметили, что ИИ-
программы адаптируются под их потребности, анализируя уровень знаний и предлагая 
персонализированные рекомендации, что делает процесс обучения более комфортным и 
продуктивным. 

- Вызовы и ограничения. Несмотря на преимущества, выявлены и некоторые 
проблемы: возможное снижение критического мышления из-за чрезмерной зависимости 
от технологий, вопросы этики при использовании ИИ и необходимость проверки 
достоверности полученной информации. 

- Перспективы внедрения. Преподаватели выразили мнение, что активное 
применение ИИ в обучении требует дополнительных механизмов контроля и 
регулирования, однако в целом способствует повышению качества образования, делая его 
более доступным и адаптивным. 

Таким образом, результаты исследования подтверждают, что искусственный 
интеллект открывает новые возможности для персонализированного обучения, но требует 
взвешенного подхода к его использованию. 
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Выводы 
Проведенное исследование показало, что технологии искусственного интеллекта 

играют значительную роль в развитии персонализированного обучения. ИИ-инструменты 
позволяют адаптировать образовательный процесс под индивидуальные потребности 
студентов, помогая им осваивать материал в удобном темпе, получать мгновенную 
обратную связь и развивать самостоятельность. 
Основные выводы исследования: 

1. Повышение качества образования. Использование ИИ-инструментов способствует 
более эффективному усвоению учебного материала, улучшению структуры учебного 
процесса и повышению мотивации студентов. 

2. Развитие самостоятельности и персонализации. Адаптивные технологии 
стимулируют студентов к самостоятельной работе, позволяя настраивать учебные 
траектории в соответствии с индивидуальными особенностями и потребностями. 

3. Проблемы и ограничения. Несмотря на преимущества, существует риск чрезмерной 
зависимости студентов от ИИ, снижение уровня критического мышления и 
необходимость решения вопросов, связанных с этическим использованием технологий. 

4. Роль преподавателя. Хотя ИИ может облегчать процесс обучения, он не заменяет 
преподавателя, а лишь становится инструментом, дополняющим традиционные 
методики. Преподавателям важно адаптировать учебные программы и обучать студентов 
грамотному использованию ИИ. 

5. Перспективы внедрения. Дальнейшее развитие персонализированного обучения с 
применением ИИ требует создания механизмов регулирования, разработки методик 
интеграции ИИ в образовательные программы и формирования навыков цифровой 
грамотности у студентов. 

В целом, внедрение ИИ в образовательный процесс открывает новые горизонты, 
делая обучение более гибким, доступным и эффективным. Однако для максимального 
раскрытия потенциала таких технологий важно учитывать их влияние на когнитивное 
развитие студентов и разрабатывать стратегии их ответственного использования. 
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 Revolutionizing education: The role of 
STEAM, EdTech and personalized learning 
in modern pedagogy 
 Qafarova Simuzər Mürvət qızı 
ADPU-nun nəzdində Azərbaycan  Dövlət Pedaqoji Kollecinin metodisti 
 

Abstract. The rapid integration of technological advancements and innovative pedagogical 
methods is reshaping education globally. This paper examines the transformative potential of 
STEAM education, EdTech solutions, and personalized learning approaches, focusing on their 
implications for academic achievement and 21st-century skill development. Highlighting both 
global practices and Azerbaijan's experience, the study underscores how these approaches foster 
analytical thinking, creativity, and adaptability among students. Findings reveal that STEAM 
programs enhance problem-solving abilities, while EdTech platforms and blended learning 
environments ensure accessibility, inclusivity, and continuous engagement. This research 
contributes to understanding the strategic role of innovative educational practices in preparing 
learners for the demands of an evolving global workforce. 

Key words: STEAM education, EdTech, personalized learning, blended learning, digital 
education, 21st-century skills, global educational practices. 

 

 
 
Introduction                                                                                                                                           
Müasir dünyada təhsildə innovasiyalar qlobal inkişaķn əsas isƟqamətlərindən birinə 

çevrilib. Yeni texnologiyalar, tədris yanaşmaları və müasir təlim metodikaları təhsil sistemini köklü 
şəkildə dəyişdirir. Ənənəvi təlim üsulları arƨq müasir ehƟyaclara tam cavab vermədiyi üçün təhsil 
sistemində yeni yanaşmaların tətbiqi vacib hala gəlib. Dünyada baş verən sürətli iqƟsadi və 
texnoloji dəyişikliklər, rəqəmsallaşma fərdi öyrənmə modellərinə və innovaƟv tədris metodlarına 
olan tələbaƨ arƨrıb. Beynəlxalq təcrübələr göstərir ki, innovaƟv təhsil yanaşmaları həm 
təhsilalanların uğurlarını arƨrır, həm də onları çevik əmək bazarına hazırlayır. 
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Təhsildə innovasiyalar dedikdə, yeniliyin tətbiq olunması, qəlibləşən və zamanın tələblərinə 
uymayan köhnəliklərin dəyişdirilməsi nəzərdə tutulur.  “İnnovasiya” Laƨn sözü olub "yenilik" 
mənasını ifadə edir.  

Aşağıdakı cədvəl beynəlxalq təcrübələrə əsaslanaraq təhsil modellərinin tətbiq səviyyəsini 
göstərir. ABŞ və Böyük Britaniya rəqəmsal təhsil və fərdiləşdirilmiş yanaşmalarda lider mövqedədir. 
Sinqapur və Cənubi Koreya texnoloji innovasiyalar və STEAM təhsili sahəsində irəlidədir. 
Azərbaycanda da son illərdə irəliləyişlər əldə olunsa da, tətbiq hələ də inkişaf edir. 

 
Müxtəlif ölkələrdə təhsilin inkişaf modellərinin isƟfadə səviyyəsi 

Ölkə STEAM təhsili (%) 
Qarışıq təhsil 
(blended learning) 
(%) 

Rəqəmsal tədris 
plaƞormaları (%) 

Fərdi öyrənmə 
yanaşması (%) 

ABŞ 85% 70% 90% 75% 

Sinqapur 80% 65% 85% 70% 

Finlandiya 75% 60% 80% 65% 

Cənubi Koreya 78% 68% 88% 72% 

Azərbaycan 50% 40% 60% 45% 

Böyük Britaniya 82% 75% 92% 78% 

 
Təhsildə innovasiyaların tətbiqi tədrisin keyfiyyəƟni arƨrmaq,  tələbələrin prakƟk 

bacarıqlarını inkişaf etdirmək və ən əsası müasir dövrün tələblərinə uyğun mühit yaratmaq  
məqsədi daşıyır. Bu innovasiyaları texnoloji sahədə və pedaqoji-psixoloji sahədə gedən 
innovasiyalar olaraq 2 yerə ayıra bilərik. 

Texnoloji innovasiyaların tətbiqində əsas məqsəd tədris prosesini müasir dövrün tələblərinə 
uyğunlaşdırmaqdır. Son illərdə bu sahədə bir sıra müasir texnologiyalar və yanaşmalar tətbiq 
edilmişdir. Həmin yanaşmaları aşağıdakı kimi təsnif edə bilərik: 

Rəqəmsal dərslər və İKT texnologiyaları: Müasir dövrümüzdə təhsil sistemini  İKT 
texnologiyaları olmadan təsəvvür etmək qeyri-mümkündür. Beləki, informasiya və kommunikasiya 
texnologiyalarının tədris prosesinə inteqrasiyası həyata keçirilir. Buraya müəllim və tələbələr üçün 
elektron tədris resurslarının yaradılması, rəqəmsal təhsil plaƞormalarından geniş isƟfadə daxildir. 
Coursera, Khan Academy, Udemy, Moodle LMS, MicrosoŌ Teams, Google Classroom və s. kimi 
rəqəmsal təhsil plaƞormaları vasitəsilə dərslərin onlayn idarə edilməsi yaxşı təcrübələrdəndir. 
Elektron lövhələr, interakƟv dərs proqramları, planşet və kompüterlər dərs prosesində isƟfadəyə 
getdikcə daha çox yer verilir. Bu vasitələr dərs prosesini vizual və daha yadda qalan edir. 

Perplexity AI: Mövzular haqqında dəqiq və qısa cavablar almaq üçün məlumat bazası kimi 
isƟfadə olunur. 

Grammarly və Quillbot: Yazı işlərinin keyfiyyəƟni arƨrmaq, qrammaƟka və üslub səhvlərini 
düzəltmək üçün yararlıdır. 

Google Lens: Real vaxtda məlumatları skan etmək, şəkilləri təhlil etmək və dərs prosesində 
vizual dəstəklə isƟfadə olunur. 

Rəqəmsal laboratoriyalar: Təcrübələr və tədqiqatlar üçün qabacıl təhsil müəssisələrində 
virtual laboratoriyalar fəaliyyət göstərir. Süni intellekt çərçivəsində hər bir tələbənin ehƟyaclarına 
uyğun fərdi təhsil proqramları hazırlanır. Bu öyrənmə prosesini daha dd effekƟv edir. 
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ChatGPT və ya Bard: Müəllimlərə dərs planları, testlər, təqdimatlar və mövzu izahları 
hazırlamaqda kömək edir. 

Canva AI Design Tools: Tədris materialları üçün vizual resurslar yaratmaq və dərs planlarını 
dizayn etmək üçün yararlıdır. 

Quizlet: AvtomaƟk olaraq suallar və testlər yaratmaq üçün isƟfadə edilə bilər.  
STEAM təlim yanaşması: Təhsil müəssisələrində Elm, Texnologiya, Mühəndislik, İncəsənət 

və Riyaziyyat STEAM əsaslı layihələr həyata keçirilir. Elm, texnologiya, mühəndislik, incəsənət və 
riyaziyyaƨn birgə tətbiqi təhsilalanların yaradıcı və analiƟk düşünmə qabiliyyəƟni inkişaf etdirir. 
Dünyada aparılmış fərqli pilot tədqiqatlar STEAM proqramlarının təlim nəƟcələrinə müsbət təsir 
etdiyini göstərir. ABŞ-ın Kaliforniya ştaƨnın orta məktəblərində STEAM yanaşmasının tətbiqi ilə 
bağlı aparılan tədqiqatlarda təhsilalanların riyazi fənlər üzrə nailiyyətlərin 20%-dən çox artdığı 
müşahidə edilib. Finlandiya və Sinqapur kimi qabaqcıl ölkələrdə STEAM proqramlarının öyrənmə 
prosesinə təsiri ilə bağlı uğurlu nəƟcələr əldə edilib. Təhsilalanlaın tədqiqat bacarıqları, komanda 
işi və problem həll etmə bacarıqları xeyli inkişaf edib. 

Onlayn və qarışıq təhsil modelləri: Distant təhsil formaları tələbələrin məsafədən daha 
çevik şəkildə təhsil almasına imkan yaradır. Məsafədən təhsil əsasən pandemiya dönəmində inkişaf 
etdirilib və davamlı olaraq tətbiq edilir.  

Müəllim və valideynlər üçün analiƟka və izləmə Edmodo: Təhsilalanların inkişaķnı izləmək, 
valideynlər və şagirdlərlə əlaqə yaratmaq üçün plaƞormadır. 

ClassƟme: Təhsilalanların real vaxtda suallara cavablarını qiymətləndirmək və dərs 
müzakirələrini təşviq etmək üçün SI əsaslı plaƞormadır. 

Brisk teaching: Brisk teaching süni intellekt texnologiyasına əsaslanan, təhsil sahəsində 
müəllimlərin işini asanlaşdırmaq və təlim nəƟcələrini yaxşılaşdırmaq üçün nəzərdə tutulmuş 
plaƞormadır. Brisk teaching dərs planlarının hazırlanması, fərdi sınaq testlərinin qurulması və onun 
inkişaķnın izlənməsi kimi funksiyalar təqdim edir. Plaƞorma müəllimlərə dərs prosesini real vaxtda 
izləmək və onun zəif tərəflərinə fərdi yanaşma tətbiq etmək imkanı yaradır. Bu plaƞorma sayəsində 
müəllimlər daha adekvat strategiyalar seçə və təlim prosesini daha effekƟv şəkildə idarə edə bilirlər. 
Bu texnologiya vaxt idarə edilməsini asanlaşdırır və müəllimlərə daha çox tələbənin fərdi 
ehƟyaclarına fokuslanmaq imkanı verir. Brisk teaching həmçinin təlim vasitələrinin yaradılmasını 
avtomatlaşdıraraq müəllimlərin iş yükünü azaldır və onların yüksək səviyyəyə çatmasına töhfə verir. 

Magic school:  Magic School təhsilalanların emosional vəziyyətini və öyrənmə 
motivasiyasını təhlil etmək üçün alqoritmlərdən istifadə edir. Bu platforma hər bir fərdin öyrənmə 
tərzi və maraqlarına uyğun dərs vəsaitləri təqdim etməyə kömək edir, onların emosional 
vəziyyətinə və ehtiyaclarına uyğun dəstək göstərir. Magic School fərdi inkişaf planları hazırlayır və 
onların icrası haqqında hesabatlar təqdim edir. Bu texnologiya tələbələrin motivasiyasını artırmaq, 
zəif tərəflərini aradan qaldırmaq və güclü tərəflərini isə inkişaf etdirmək üçün unikal imkanlar 
yaradır. Bu platforma interaktiv, maarifləndirici xarakter daşıyır və öyrənmə prosesini daha 
əyləncəli və yadda qalan edir. 

Elektron kitabxana və resurslar: İnternetdən isƟfadənin geniş yayıldığı bu dövrdə elektron 
kitabxanaların yaradılması tələbələr üçün materialların daha əlçatan olmasını təmin edir. Eyni 
zamanda  tələbələr məkan  məhdudiyyəƟ yaşamadan istədikləri vaxt zəruri informasiya və 
materialları daha asanlıqla əldə edə bilirlər.  

Öyrənmənin daha maraqlı, effekƟv, yaddaqan və yaradıcı təşkil olunması təhsilin və 
qarşısında duran vacib məsələ kimi gündəmə gəlir. Buna görə də öyrənmə mühiƟndə yeni metodlar 
və yanaşmalar sınaqdan keçirilir və təkmilləşdirilir. Həmin yanaşmaları aşağıdakı kimi təsnif edə 
bilərik: 

Problem əsaslı öyrənmə (PBL): Bu metod tələbələrin real problem üzərində işləməsinə 
imkan yaradır, onların problem həlletmə, innovaƟv düşünmə, araşdırma, tədqiqat aparma və qərar 
qəbul etmə bacarıqlarının inkişaķna təkan verir.  
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Neuro-educaƟon texnologiyaları: Beynin fəaliyyəƟnə əsaslanaraq öyrənmə metodlarının 
təkmilləşdirilməsi. 

Blockchain texnologiyaları: Tədris məlumatlarının təhlükəsizliyini və şəffaflığını təmin edir. 
Case study: Bu metod real situasiya və ya hekayə üzərində işləməyə imkan verir. Bu halda 

tələbələr öyrəndilklərini daha yaxşı qavrayırlar. Müəllimlər dərs zamanı xəyali “case”lərdən isƟfadə 
edərək tələbələrin daha yaxşı öyrənmələrini təşkil edirlər.  

Dərsi interakƟv və maraqlı etmək. Oyunlaşdırma və interakƟv öyrənmə-Scratch və Tynker 
proqramları şagirdlərə proqramlaşdırma və riyazi məsələləri əyləncəli şəkildə öyrənmək imkanı 
verir. Məsələn: Riyaziyyat dərsində Scratch ilə oyun yaratmaq. Tynker-də sadə proqramlaşdırma 
layihələri üzərində iş. 

Simulyasiya texnologiyaları:  Əsasən, bu texnologiyalardan iqƟsadiyyat, səhiyyə və texniki 
sahələrdə daha geniş isƟfadə olunur. 

Bulud texnologiyası: Bulud texnologiyası daha sürətli yenilikləri serverlər, anbarlar, 
verilənlər bazası, şəbəkə, proqram təminaƨ, analiƟk və kəşfiyyat xidmətləri də daxil olmaqla 
İnternet ("bulud") üzərindən çatdırılmasıdır. Bulud əsaslı yaddaş faylları xüsusi sabit diskdə və ya 
yaddaş cihazında saxlamaq yerinə verilənlər bazasına saxlamağı mümkün edir. 

PrakƟki bacarıqların arƨrılması: Təhsilalanların biliklərini bacarığa çevirmələri daim diqqət 
mərkəzindədir. Bu proses onların təcrübə proqramlarında işƟrakını təmin etməklə də həyata 
keçirilir. 

Startup və innovasiya mərkəzləri ilə əlaqələrin yaradılması da müasir yeniliklərdəndir. Təhsil 
müəssisələrində tələbələrin öz layihələrini hazırlaması və reallaşdırması getdikcə daha çox şərait 
yaradılır. Onlar müvafiq resurslarla təmin olunurlar. Bu baxımdan təhsil müəssisələri sənaye 
sahələri və işəgötürənlərlə əməkdaşlıq edirlər. 

Fərdi yanaşmanın gücləndirilməsi: Hər bir təhsilalana differensial yanaşılmalı, onların 
imkanalarına uyğun tapşırıqlar verilməlidir. Yaradılmış məlumat bazalarının köməyilə təhsilalanların 
inkişaķ izlənilir, təhlil edilir və fərdi yanaşma tətbiq edilir. Tələbələrin fərdi inkişaķnı dəstəkləmək 
məqsədilə mentorluq proqramlarından da isƟfadə edirlir. Mentorlar tələbələrin kariyera 
hədəflərinə çatmalarına imkan verir. 

Sosial məsuliyyəƟn arƨrılması: Təhsilalanların icma inkişaķna yönəlmiş layihələrdə işƟrakı 
da vacib məsələlərdəndir. Bu cür təşəbbüslər hər bir ölkənin rifahına və sosial-iqƟsadi vəziyyəƟnə 
müsbət təsir göstərir. Bu baxımdan təhsil müəssisələri müəyyən icƟmai birliklər, qeyri-hökumət 
təşkilatları və yerli icmalarla əməkdaşlıq edərək tələbələrə yeni təcrübə imkanı yaradırlar. 

Beynəlxalq inteqrasiya: Beynəlxalq təcrübədən isƟfadə edilməsi təhsilin keyfiyyəƟnə 
müsbət təsir edir. Erasmus proqramı vasitəsilə tələbə mübadilələrinin həyata keçirilməsi 
beynəlxalq təcrübə imkanlarını əldə etməyə imkan verir. İkili diplom proqramları da beynəlxalq 
təcrübə üçün şərait yaradan əsas vasitələrdəndir.  

Bu innovasiyalar tələbələrin peşəkar hazırlığını arƨrır, onların əmək bazarına uyğun bilik və 
bacarıqlara yiyələnməsini təmin edir.  

Məqalənin aktuallığı. Məqalənin aktuallığı müasir təhsil sistemində baş verən dəyişikliklərin 
və yeniliklərlərlə əlaqədardır. Texnologiyanın sürətli inkişaķ və əmək bazarının tələblərinin 
dəyişməsi təhsil sistemini daha çevik və innovaƟv yanaşmalara yönəlməyə məcbur edir. STEAM 
proqramları, rəqəmsal təhsil və fərdi yanaşmalar müasir dövrün inkişaķ üçün daha yaxşı hazırlıq 
imkanı yaradır. Azərbaycanda təhsil müəssisələrin inkişaķ və təhsil innovasiyalarının tətbiqi təhsil 
siyasəƟnin prioritet məsələlərdən biridir. 

Məqalənin elmi yeniliyi. Məqalənin elmi yeniliyi təhsildə innovaƟv yanaşmaların nəzəri və 
prakƟk aspektlərinin yerli və beynəlxalq təcrübələr konteksƟndə təhlil edilməsidir. STEAM təhsili, 
rəqəmsal plaƞormaların tələbə nailiyyətlərinə təsiri, yerli təcrübələrin ümumiləşdirilməsi və tətbiq 
edilən innovaƟv layihələrin nəƟcələrinin təqdim edilməsi məqalənin əsas elmi töhfəsidir. 
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Məqalənin prakƟk əhəmiyyəƟ və tətbiqi. Məqalənin prakƟk əhəmiyyəƟ müəllim və təhsil 
subyektləri üçün prakƟk bacarıqlar təqdim etməsindədir. Məqalədə təqdim olunan məlumatlar və 
tədqiqat nəƟcələri təhsil müəssisələrində STEAM təhsili və rəqəmsal tədris modellərinin daha 
geniş tətbiqinə yönəlmiş strategiyaların hazırlanmasına kömək edir. Bu yanaşmaların tətbiqi 
texnoloji savadlılığı arƨracaq və əmək bazarı üçün zəruri olan bacarıqların formalaşmasına şərait 
yaradacaq. 
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Abstract                        

This study explores the challenges and barriers in integrating the Content and Language 
Integrated Learning (CLIL) approach in profile school education in Kazakhstan. CLIL, a method 
combining subject-specific knowledge with language learning, offers significant benefits for 
student motivation, engagement, and academic performance. However, the findings indicate 
major obstacles, including insufficient teacher preparedness, limited access to bilingual and 
subject-specific resources, and varying levels of student language proficiency. A mixed-methods 
research design was employed, involving questionnaires and interviews with teachers and 
students, to investigate these challenges. Results reveal that while CLIL positively impacts 
academic performance and language acquisition, its effectiveness is hindered by inadequate 
teacher training, resource scarcity, and the need for differentiated instruction. Both teachers and 
students highlight the importance of professional development, tailored materials, and language-
focused support as critical factors in addressing these issues. The study concludes by 
recommending targeted interventions, such as professional training and resource enhancement, 
to improve CLIL implementation and foster global competencies among students in profile 
schools. 

Keywords: CLIL integration, teacher preparedness, differentiated instruction, bilingual 
teaching materials, profile school education, language proficiency, professional development, 
global competencies. 

 
Introduction  

In recent years, the Content and Language Integrated Learning (CLIL) approach has 
emerged as a transformative method in profile school education, where students specialize in 
specific subjects. CLIL combines language learning with subject-specific knowledge, allowing 
students to improve their language proficiency while deepening their understanding of academic 
content. This dual focus has proven to be highly effective, particularly in profile schools, where 
learners are often required to master both the subject matter and the relevant language skills 
simultaneously[1]. Studies have shown that CLIL improves motivation, engagement, and academic 
performance, especially in subjects like science and social studies. However, despite its success, 
several challenges remain in fully integrating CLIL into secondary education. 

One of the major obstacles to CLIL’s effectiveness is the lack of teacher preparedness. 
Many educators lack the specialized training needed to deliver content in a foreign language while 
also ensuring that students acquire the necessary language skills. According to Banegas, successful 
CLIL implementation requires a strong balance between subject knowledge and language 
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proficiency[2]. Educators must be equipped not only with the expertise in their field but also with 
effective strategies to facilitate language acquisition in the classroom. Furthermore, the varying 
levels of language proficiency among students can create challenges in delivering lessons that are 
both accessible and intellectually stimulating for all learners. A one-size-fits-all approach does not 
work in a CLIL environment, where learners’ language skills can vary widely. Differentiated 
instruction is therefore essential to meet the diverse needs of students [3]. 

Another significant challenge is the availability of high-quality teaching materials that align 
with both the academic content and для language learning goals. Without appropriate resources, 
students may struggle to engage with the subject matter in a second language. As Perez-Cañado 
notes, teachers require access to textbooks, digital tools, and resources that are not only 
linguistically appropriate but also contextually relevant to the subject matter[4]. For example, in a 
profile school focused on science, students need access to materials that present complex 
concepts in ways that are accessible to learners with varying levels of language proficiency. These 
resources are essential in ensuring that CLIL reaches its full potential. 

Despite these challenges, CLIL offers significant benefits for both subject knowledge and 
language acquisition. When implemented effectively, it not only improves students’ academic 
performance but also prepares them for future success in a globalized world, where the ability to 
understand and communicate in a second language is increasingly important. The combination of 
academic learning and language development equips students with a unique set of skills, helping 
them become more adaptable, critical thinkers, and communicators in their chosen fields. As more 
schools adopt the CLIL approach, continued research and professional development for teachers 
will be crucial in overcoming the barriers to its successful implementation. 

 
Methods 

This study employs a descriptive qualitative research method to explore the barriers to 
integrating the Content and Language Integrated Learning (CLIL) approach in profile school 
education. Descriptive qualitative research is effective in understanding complex educational 
phenomena and providing rich, detailed insights based on participant perspectives and behaviors 
[5]. The aim is to understand the experiences of educators and students as they navigate the 
challenges of CLIL integration in secondary education. 

This study employed a mixed-methods research design to investigate the challenges of 
implementing the Content and Language Integrated Learning (CLIL) approach in profile school 
education, focusing specifically on the issues of teacher preparedness and the availability of 
adequate teaching resources. The design included quantitative data collection through structured 
questionnaires and qualitative data collection through interviews with teachers. This approach 
allowed for an in-depth understanding of both the measurable and subjective challenges teachers 
and students experience in a CLIL environment. 

Participants in this study include teachers and students from various profile secondary 
schools that implement the CLIL approach. A total of 10 teachers participated, each specializing in 
different subjects such as science, social studies, and foreign languages. The teachers were 
selected based on their experience with CLIL, including beginner, intermediate, and advanced 
practitioners. Additionally, 20 students, aged 15-17, enrolled in profile subjects taught with CLIL, 
were included to provide insights into student experiences and perceived challenges. 

The sample size was determined based on the need to obtain precise estimates of 
teachers’ and students’ perceptions across diverse educational contexts, allowing for a 
comprehensive analysis of the main barriers to CLIL integration. Participants were recruited from 
schools already using the CLIL approach, ensuring their direct experience with the challenges being 
studied. All participants provided informed consent, and the study received ethical approval from 
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the appropriate institutional review board, guaranteeing the confidentiality and welfare of 
participants throughout the research process. 

The study utilized a structured questionnaire and interview protocol. The questionnaire for 
teachers and students was designed to assess various challenges associated with CLIL, including 
teacher preparedness, language proficiency variability among students, and the availability and 
quality of resources. The questionnaire included both closed-ended and open-ended questions, 
allowing for quantitative data collection as well as qualitative insights into personal challenges and 
suggestions for improvement. 

Data collection was carried out in two phases: an initial questionnaire distribution to 
teachers and students, followed by in-depth interviews with a subset of teachers. The 
questionnaire was administered in an online format, allowing participants to complete it at their 
convenience. Teachers were then selected for interviews based on their responses, particularly 
those who indicated significant challenges in implementing CLIL or expressed a need for specific 
resources. 

The questionnaire covered key topics, including teacher preparedness, the adequacy of 
CLIL-specific resources, language challenges faced by students, and strategies for differentiating 
instruction. The interview phase allowed for further clarification and expansion on these topics, 
providing richer data for qualitative analysis. 

Quantitative data collected from the questionnaires were analyzed using descriptive 
statistics, including frequencies, percentages, and measures of central tendency, to identify trends 
in teacher and student perceptions of CLIL challenges. These data were processed using statistical 
software to ensure accuracy and reproducibility of findings. 

For qualitative data from open-ended questionnaire responses and interview transcripts, 
thematic analysis was conducted to identify common themes related to teacher training needs, 
resource limitations, and instructional challenges. Themes were coded systematically, and 
responses were grouped to highlight the most frequently mentioned challenges and 
recommendations for improvement. 

 
Table 1 - Data collection instruments 

 
Teacher questionnaire Student questionnaire 
1.What is your experience level with 

implementing CLIL in your teaching? 
 a) Beginner (less than 1 year) 
 b) Intermediate (1–3 years) 
 c) Advanced (more than 3 years) 

1.How comfortable are you with learning 
subject content in a foreign language? 

 a) Very comfortable 
 b) Somewhat comfortable 
 c) Neutral 
 d) Somewhat uncomfortable 
 e) Very uncomfortable 

2.How prepared do you feel to deliver 
subject content in a foreign language while also 
facilitating language acquisition? 

 a) Very prepared 
 b) Somewhat prepared 
 c) Neutral 
 d) Somewhat unprepared 
 e) Very unprepared 

2.How often do you feel challenged by the 
language demands of CLIL classes? 

 a) Always 
 b) Frequently 
 c) Sometimes 
 d) Rarely 
 e) Never 
 

3.What are the main challenges you 
encounter when delivering CLIL lessons? (Select all 
that apply) 

 a) Lack of adequate training 
 b) Limited access to high-quality resources 
 c) Variations in students’ language 

proficiency 

3.How effective do you find the teaching 
materials in helping you understand both the subject 
content and the language? 

 a) Very effective 
 b) Somewhat effective 
 c) Neutral 
 d) Somewhat ineffective 
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 d) Difficulty balancing language and content 
instruction 

 e) Other (please specify) ______________ 

 e) Very ineffective 

4.How often do you differentiate instruction 
to address diverse language proficiency levels among 
students? 

 a) Always 
 b) Frequently 
 c) Sometimes 
 d) Rarely 
 e) Never 

4.What additional support would help you 
succeed in CLIL classes? (Select all that apply) 

 a) Simplified language in materials 
 b) More language practice sessions 
 c) Additional explanations of complex 

concepts 
 d) Interactive resources for language 

learning 
 e) Other (please specify) _______________ 

5.To what extent do you believe that the 
available CLIL resources, like digital tools meet the 
needs of your students? 

 a) Fully meet the needs 
 b) Mostly meet the needs 
 c) Somewhat meet the needs 
 d) Rarely meet the needs 
 e) Do not meet the needs at all 
 

5. How motivated do you feel to learn 
both the subject and the language in a CLIL setting? 

 a) Very motivated 
 b) Somewhat motivated 
 c) Neutral 
 d) Somewhat unmotivated 
 e) Very unmotivated 
 

6.What types of resources would improve 
your ability to effectively deliver CLIL lessons? (Select 
all that apply) 

 a) Bilingual or language-adapted textbooks 
 b) Subject-specific digital tools 
 c) Supplementary language materials 
 d) Interactive learning platforms 
 e) Other (please specify) _______________ 
 

6.Do you think CLIL has improved your 
overall understanding of the subject matter? 

 a) Strongly agree 
 b) Agree 
 c) Neutral 
 d) Disagree 
 e) Strongly disagree 
 

7.Do you feel that more professional 
development in CLIL methodologies would improve 
your teaching effectiveness? 

 a) Strongly agree 
 b) Agree 
 c) Neutral 
 d) Disagree 
 e) Strongly disagree 
 

 

  
Result 
The data gathered from the teacher and student questionnaires, as well as the follow-up 
interviews, reveal several key challenges and insights into the integration of CLIL in profile school 
education. The findings highlight both the obstacles faced by teachers in implementing CLIL 
effectively and the responses of students to the approach. 
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Figure 1 - Preparedness for Delivering Subject Content in a Foreign Language. 

The teacher questionnaire results indicate notable challenges in implementing CLIL 
methodologies. A substantial portion of teachers (approximately 30%) felt "somewhat prepared", 
while another 30% felt "neutral" regarding their readiness to deliver subject content in a foreign 
language while facilitating language acquisition. However, 40% felt "unprepared", highlighting the 
need for more professional development. 

The most significant challenge reported by teachers was managing the diverse language 
proficiency levels of students. Nearly 50-60% of teachers identified this as a barrier to effective 
implementation, emphasizing the need for differentiated instruction to address varying language 
needs. This aligns with Banegas (2021), who recommends lesson differentiation to ensure 
inclusivity. 

Another key issue was the availability of suitable teaching materials. Around 70% of 
teachers agreed that existing resources did not fully support the dual objectives of CLIL (language 
acquisition and subject learning). They found that textbooks often lacked adequate language 
adaptation, and digital tools were insufficiently aligned with the demands of specific subjects such 
as mathematics and science. 

Interestingly, 80% of teachers felt strongly that professional development in CLIL 
methodologies would significantly improve their teaching effectiveness. This overwhelming 
response underscores the importance of training and capacity-building for successful CLIL 
integration. 

 

 
Figure 2 - Comfort Level with Learning Subject Content in a Foreign Language. 
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Students reflected mixed experiences with CLIL. A significant proportion of students (8%) 
reported feeling "uncomfortable" learning content in a foreign language, while 64% felt 
"comfortable" and 30% were neutral. This suggests that while some students adapt well to CLIL, a 
considerable number struggle, especially at the early stages. 

Regarding teaching materials, around 40% of students found them "somewhat effective", 
while 24% rated them as "very effective" in aiding their understanding of both subject content and 
language. These results indicate that while materials provide some support, there is room for 
improvement to better align with student needs. 

Motivation among students in a CLIL setting was encouraging, with nearly 60% reporting 
that they felt "very motivated" or "somewhat motivated" to learn both the subject and the 
language. This finding highlights CLIL's potential to enhance engagement, even in the face of 
language-related challenges. 

Interviews with teachers revealed a unanimous demand for better resources and 
professional training. Teachers expressed a desire for bilingual textbooks, subject-specific digital 
tools, and interactive platforms that cater to both subject content and language acquisition. 
Additionally, they emphasized the need for simplified materials for lower-proficiency students and 
advanced tasks for high-achievers. 

Students reiterated the importance of language-focused support during interviews. They 
suggested additional language practice through interactive activities and sessions focused 
specifically on academic language development. 

 
Discussion 

The integration of CLIL in profile schools holds significant promise for enhancing both 
academic and language proficiency. However, the study identifies three critical areas requiring 
intervention lıke teacher preparedness. There is a clear need for professional development to 
equip teachers with strategies to balance language teaching and content delivery effectively. 
Differentiated instruction, as highlighted by Banegas, should be a key component of such 
training[6]. Furthermore, schools must invest in high-quality, bilingual materials and digital tools 
tailored to both the language and subject-specific needs of CLIL instruction. These resources 
should address the diverse proficiency levels within classrooms. Fınally, additional opportunities 
for targeted language practice are necessary to build confidence and reduce discomfort among 
students learning content in a foreign language. 
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Conclusion 
This research aimed to investigate the barriers to integrating CLIL in profile school 

education and identify potential solutions to enhance its implementation. Based on the findings 
and discussions, the researchers discovered that the primary challenges faced by teachers include 
limited preparedness to deliver content in a foreign language, a lack of differentiated instruction 
for students with varying language proficiency levels, and insufficient teaching materials aligned 
with CLIL objectives. 

Despite these challenges, the study revealed that both teachers and students recognize 
the value of CLIL in improving academic performance and language acquisition. Teachers 
highlighted the urgent need for professional development in CLIL methodologies, while students 
emphasized the importance of additional language support to overcome learning difficulties. 

Overall, professional training for teachers, the development of bilingual and subject-
specific resources, and increased language-focused support for students emerged as critical 
factors in overcoming barriers to CLIL integration. Addressing these needs can significantly 
enhance the effectiveness of CLIL in profile schools, equipping students with the skills necessary 
for success in a globalized world. 
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Abstract 

This study examines the effectiveness of gamification in educational apps for enhancing 
English-speaking skills among secondary school students. By comparing an experimental group 
utilizing gamified applications with a control group that adhered to traditional teaching methods, 
the research highlights how gamification fosters student engagement, reduces speaking anxiety, 
and promotes consistent language practice. Quantitative analysis of student and teacher 
questionnaire responses indicates that gamified applications significantly enhance participation 
and provide valuable opportunities for language use. The findings suggest that integrating 
gamified tools into language learning can improve speaking proficiency while making the process 
interactive and enjoyable. 

Keywords: Gamification, educational apps, speaking skills, language learning, secondary 
school students, multimedia integration, mobile learning. 

 
Introduction 

In recent decades, technological advancements have significantly influenced educational 
methodologies, with gamification emerging as a transformative tool for student engagement. 
Research has demonstrated that mobile learning, or m-learning, facilitates flexible and accessible 
education, enabling learners to acquire knowledge anytime and anywhere. Rao and Mendoza 
talked about  that  overviews which provide more information about the regions in the developing 
world [1]. The integration of gamification in education employs game-based elements such as 
points, badges, and challenges to enhance learning experiences, particularly in language 
acquisition. Speaking skills are crucial in English language learning but remain one of the most 
challenging aspects for students. Many secondary school learners experience speaking difficulties 
due to a lack of practice opportunities, fear of making mistakes, or an unsupportive learning 
environment. Gamified educational apps, such as Duolingo and Babbel, address these challenges 
by offering interactive dialogues, pronunciation feedback, and real-world simulation exercises. 
These elements create a less intimidating environment, allowing students to engage with the 
language more confidently and effectively. Despite the enthusiasm among students for mobile-
assisted learning, teachers encounter challenges in integrating these tools effectively. Research 
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suggests that while learners recognize the potential benefits of mobile learning, many still rely on 
traditional methods due to the accessibility and familiarity of desktop computers. This study 
explores the impact of gamified educational apps on students' speaking skills, comparing their 
effectiveness with conventional teaching methods. 

According to Abdous, Camerena and Facer, for example, explored that learners believed 
that using podcasts for learning on their mobile devices could be highly beneficial, most of them 
either chose not to listen to the podcasts at all or preferred to download them onto their 
computers instead of their mobile devices [2].  Educational apps can be categorized into different 
types based on their features and objectives in learning. Below are some of the key types relevant 
to language learning and speaking skills enhancement: Gamified Language Learning Apps – These 
include Duolingo, Babbel, and Memrise, which incorporate game elements like rewards, streaks, 
and interactive exercises to engage learners in speaking practice. Pronunciation and Speech 
Recognition Apps – Examples such as ELSA Speak and Speechling utilize AI-powered speech 
recognition technology to help students improve their pronunciation and fluency. Interactive 
Storytelling Apps – Apps like LingQ and Beelinguapp provide engaging stories in various languages, 
allowing students to practice speaking by narrating or listening to native speech. Virtual 
Conversation Apps – HelloTalk and Tandem connect learners with native speakers for real-time 
language practice through text, voice, and video conversations.. In language learning, these 
elements make practicing speaking skills more interactive and enjoyable, encouraging students to 
participate more actively in their learning process [3].  Classroom Management and Assessment 
Apps – Tools like Kahoot! and Quizlet enhance learning through gamified quizzes and interactive 
exercises that test students’ speaking abilities in a fun and engaging way. The use of such apps has 
been shown to foster language acquisition in a way that is both effective and enjoyable for 
secondary school students [4]. 
Methods 

The purpose of this study is to gather insights into secondary school students’ and 
teachers’ experiences and perceptions of using multimedia in enhancing speaking skills in English. 
This will allow for a better understanding of how gamified educational apps and multimedia tools 
are integrated into language learning and their effectiveness in improving speaking proficiency. 
Quantitative methods and the scientific method form the core of contemporary science. Research 
typically begins with a particular theory, either new or previously established, which generates 
specific hypotheses[5]. 
Participants 

The study involved 21 secondary school students divided into two groups. The 
experimental group used a gamified educational app to develop their speaking skills, while the 
control group followed traditional teaching methods. Teachers facilitated lessons in both groups, 
ensuring consistent instructional support. 

 
Materials 

The experimental group utilized a gamified educational app designed with interactive 
dialogues, pronunciation feedback, and real-life scenario-based tasks. While commercially 
available apps like Duolingo and Babbel incorporate similar features, the study employed a 
customized app aligned with the curriculum. The control group relied on traditional teaching 
resources such as textbooks, role-playing activities, and structured speaking exercises. 

Data was collected using two questionnaires: a student survey with five closed-ended 
questions assessing their experiences with gamified apps, and a teacher questionnaire designed 
to gather insights into their observations and challenges related to the integration of gamified 
tools. 
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Data Analysis 
A quantitative approach was used to analyze student and teacher responses. Descriptive 

statistics helped identify patterns in technology usage, perceived effectiveness, and student 
engagement levels. 

Table 1: Student Questionnaire 

 
Results 

The findings reveal that gamified educational apps positively impact students’ engagement 
and speaking skills. Students in the experimental group reported higher app usage, with most 
using gamified tools daily or several times per week. In contrast, students in the control group 
exhibited lower engagement with speaking exercises outside of class time. 

 

 
Figure 1, How many respondents integrate technology apps? 
 
Figure 1: Frequency of Gamified App Usage 42.9% of students reported using gamified 

apps 2–3 times a week. 19% used the apps once a week. A minority had never used gamified 
learning tools. 

 
Figure 2, Comparison between traditional and new technologies  
 
Figure 2: Student Perceptions of Traditional vs. Gamified Learning52.4% of students agreed 

that gamified apps were more effective than traditional methods.The data suggests that gamified 
apps facilitate consistent language practice, offering greater flexibility for students to engage in 
learning beyond the classroom. 
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Conclusion 
Gamification in educational apps presents a promising approach to overcoming challenges 

in teaching English-speaking skills. By offering an engaging, accessible, and anxiety-free 
environment, gamified tools encourage active participation and consistent practice. This study 
confirms that integrating gamified applications into language instruction can enhance speaking 
proficiency and improve learning outcomes.Furthermore, gamified apps provide personalized 
learning experiences, allowing students to progress at their own pace while receiving immediate 
feedback. The use of AI-driven speech recognition, interactive challenges, and real-world 
conversation simulations creates a dynamic learning environment that traditional teaching 
methods often lack. The flexibility and accessibility of gamified tools enable learners to engage 
with English beyond the classroom, reinforcing their skills through continuous practice. For 
educators, the integration of gamified tools into lesson plans offers a complementary approach to 
traditional teaching strategies, bridging the gap between theoretical knowledge and practical 
application. Future research should explore the long-term effects of gamification on language 
retention and investigate strategies to optimize its implementation in different educational 
settings. By embracing innovative educational technologies, teachers can create a more inclusive 
and effective language learning experience for their students. 
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Abstract:   
Football is one of the most widely practiced sports globally and has a significant role in the 

development of physical education programs at all levels. This paper explores the role of football 
in promoting physical fitness, mental well-being, and social integration among students in 
educational institutions. It examines modern training techniques, the inclusion of football in 
physical education curricula, and its impact on physical, psychological, and cognitive development. 
The article also investigates how football fosters teamwork, discipline, and leadership skills. The 
study emphasizes the long-term benefits of football for personal growth and academic 
performance.  

 
Keywords: Football, Physical Education, Health, Teamwork, Academic Performance, 

Training Techniques. 
 

РОЛЬ ФУТБОЛА В ФИЗИЧЕСКОМ ВОСПИТАНИИ: РАЗВИТИЕ, ВЛИЯНИЕ И БУДУЩИЕ 
ТРЕНДЫ 

Футбол является одним из самых широко практикуемых видов спорта в мире и играет 
важную роль в развитии программ физического воспитания на всех уровнях. В данной статье 
рассматривается роль футбола в улучшении физической подготовки, психоэмоционального 
благополучия и социальной интеграции среди студентов образовательных учреждений. 
Освещаются современные методы тренировок, включение футбола в программы 
физического воспитания и его влияние на физическое, психологическое и когнитивное 
развитие. В статье также исследуется, как футбол способствует развитию командной работы, 
дисциплины и лидерских качеств. Работа подчеркивает долгосрочные преимущества 
футбола для личностного роста и академической успеваемости. 
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Introduction 
Football is not only a global sport but also a powerful tool in physical education (PE) 

curricula, promoting various aspects of students' development. With its team-based nature, 
football fosters communication, cooperation, and strategic thinking, which are essential life skills. 
Additionally, its physical demands make it an ideal activity for improving cardiovascular health, 
strength, and overall fitness. Football is known for its ability to engage participants at different skill 
levels, providing both recreational and competitive opportunities. This article aims to examine the 
role of football in modern education, focusing on its educational, physical, and social benefits. 
 

 
The Role of Football in Physical Education 
 
1. Physical Benefits   
Football, through its combination of aerobic and anaerobic activity, improves 

cardiovascular endurance, muscular strength, agility, and flexibility. Regular participation in 
football promotes long-term health benefits, such as reducing the risk of cardiovascular diseases, 
diabetes, and obesity. It is also instrumental in the development of motor skills such as 
coordination, balance, and spatial awareness.  

 
2. Social Benefits 
Football is a social sport that promotes teamwork, communication, and leadership skills. 

Players must collaborate effectively, both on and off the field, to achieve success. These social 
interactions contribute to the development of positive relationships, cooperation, and conflict 
resolution skills. Football also fosters a sense of belonging to a group, which is important for social 
integration, especially among university students.  

 
3. Psychological Benefits   
Football has significant psychological benefits as it helps reduce stress and improve mental 

well-being. The physical activity involved in football leads to the release of endorphins, which can 
help alleviate symptoms of anxiety and depression. Furthermore, the competitive nature of 
football teaches resilience, patience, and the ability to cope with setbacks. The sense of 
achievement and progress in training also boosts self-esteem and confidence. 

 
Training and Teaching Methods in Football 
The methodology of teaching football at the educational level has evolved significantly over 

the years. Modern training techniques include an emphasis on tactical awareness, teamwork, and 
individual skill development. Coaches now focus not only on physical fitness but also on mental 
preparation, helping players develop cognitive strategies to deal with the demands of the game. 

 
Additionally, with the increasing importance of injury prevention, the modern training 

regimen incorporates exercises aimed at improving flexibility, balance, and strength to prevent 
injuries. The integration of technology, such as video analysis and performance tracking devices, 
has also become more common in the training process, allowing for more personalized and 
effective coaching. 
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Impact of Football on Academic Performance 
Research suggests that students who participate in football and other physical activities 

often exhibit higher levels of academic performance. This can be attributed to the cognitive and 
psychological benefits of regular physical activity, which include improved concentration, 
memory, and problem-solving skills. Football also teaches discipline and time management, as 
players need to balance their studies with their athletic commitments. Thus, football serves not 
only as a means of physical development but also as a tool to enhance academic success. 

 
Football in the Context of Modern Education 
 
In contemporary education systems, football plays a crucial role in promoting health, 

fitness, and overall student development. Its widespread appeal makes it an accessible and 
inclusive sport that transcends cultural and social barriers. Many educational institutions are 
increasing their focus on integrating football into their PE programs, offering both intramural and 
intercollegiate competitions to engage students in physical activities. 

Furthermore, football is increasingly being used as a model for teaching broader life skills, 
such as leadership, teamwork, and perseverance. The skills gained through football extend beyond 
the pitch and help students succeed in various aspects of their lives, including future careers. 

 
Conclusion 
 
Football is a dynamic and engaging sport that offers a wide range of benefits for students 

in terms of physical fitness, psychological health, and social integration. The sport has proven its 
value as a tool for personal development, academic success, and fostering positive social 
connections. Educational institutions should continue to incorporate football into their physical 
education programs, ensuring that students gain not only physical skills but also vital life skills. 
Moving forward, the use of innovative training methods and technology will continue to shape the 
future of football in education, enhancing its ability to contribute to the holistic development of 
students. 
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Аннотация. Полиязычное обучение - самая главная потребность на сегодняшний день, 
позволяющая молодому поколению свободно перемещаться в образовательном 
пространстве, углубляться в тайны мировой науки и проявлять свои способности. 
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Образование во многих странах мира осуществляется в многоязычных контекстах. Это 
означает, что разные общества в разных странах по всему миру также будут иметь разную 
политику и нормативные акты для управления своей системой образования, включая 
политику определения видов языка обучения, используемых в системе. На практике 
наблюдается большое разнообразие в использовании языка обучения в школах или 
колледжах, в которых осуществляется формальное образование. В системе образования 
школы или колледжа может использоваться более одного языка. Двуязычное и 
многоязычное образование - это использование двух или более языков в качестве средств 
обучения[1]. В значительной части специализированной литературы эти два типа 
объединяются под термином двуязычное образование (ЮНЕСКО, 2003). С точки зрения 
обществ, многоязычие - это скорее образ жизни, чем проблема, требующая решения. Задача 
образовательных систем состоит в том, чтобы адаптироваться к этим сложным реалиям и 
обеспечить качественное образование, учитывающее потребности учащихся, в то же время 
уравновешивая их социальными, культурными и политическими требованиями. Следствием 
этого вопроса является то, что образование должно способствовать саморазвитию людей в 
соответствии с их интересами и потенциалами.  В этом случае следует тщательно продумать 
использование языка в качестве средства обучения в соответствии с социальными и 
культурными ценностями, в которых они живут[2]. Люди, или в данном случае студенты, 
будут хорошо учиться, если они понимают язык, используемый учителями. Очевидно, что 
они столкнутся со многими трудностями, когда окажутся в противоположной ситуации когда 
они не понимают язык как средство обучения. 

 В Казахстане уделяется очень большое внимание изучению языков народов, 
населяющих эту страну. Здесь казахский язык является государственным, а русский язык - 
язык межнационального общения. По государственной программе учебники нового 
поколения издаются в стране на шести языках: казахском, русском, уйгурском, узбекском, 
турецком и немецком. Иностранные языки изучаются во всех школах. Если учесть, что 
обучение осуществляется на государственном, казахском, и языке межнационального 
общения, русском языках в школах, колледжах и вузах, а в учебных планах всех учебных 
заведений предусмотрено изучение, кроме русского, еще, как минимум, одного 
иностранного языка, то можно говорить, что в Казахстане уже сформировалась двуязычная 
ситуация и имеется тенденция полиязычного образования. 

Критическая политика нашей страны очень глубока. Мы должны стать вечной 
страной, владеющей английским языком, чтобы выйти на мировую арену. На этом пути мы 
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не проиграем, если не выиграем. Не будем забывать, что наш язык нужен для единства, 
другой - для жизни. Для начала нужно изучить свой родной язык, почитать его, бережно 
относиться., и сделаем все возможное, чтобы знать все, что есть на другом языке. Пусть наш 
язык будет ядром, золотой пьедестал, свидетельствующий о наших народных качествах. У 
каждой нации есть мост, по которому свой язык ведет к другому. 

Количество желающих изучать английский язык растет день ото дня. В этой связи 
было установлено, что иностранный язык приобретает особый статус в системе образования 
страны. Это в конечном счете делает необходимым новаторский поворот в методике 
преподавания иностранного языка, в том числе английского, начиная со школьной скамьи и 
заканчивая высшими учебными заведениями. В настоящее время, в связи с высокими 
требованиями к овладению английским языком, открывается большое количество 
специальных школ, гимназий, колледжей для углубленного изучения английского языка. 

Полиязычное обучение - самая главная потребность на сегодняшний день, 
позволяющая молодому поколению свободно перемещаться в образовательном 
пространстве, углубляться в тайны мировой науки и проявлять свои способности. 

Наряду с духовным развитием народа Казахстана эта идея стала отдельным 
направлением нашей внутренней политики. То есть основа идеи такова: Казахстан должен 
быть признан высокообразованным государством, в котором население всего мира 
одинаково использует три языка. Это казахский язык - государственный язык, русский язык - 
язык межнационального общения и английский язык - способ успешной интеграции в 
глобальную экономику. Другими словами, идею трехъязычного языка можно выразить 
следующей простой и понятной формулой: развиваем государственный язык, 
поддерживаем русский язык и изучаем английский. 
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 Art History 
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Xülasə. Musiqi insan cəmiyyətinin ən gözəl hadisələrin dən biridir. Hər bir musiqiçinin 

musiqini sevməsi və dinləməyi bacarması onun yaradıcılıq yolunda olduqca vacib faktordur. 
Ümumiyyətlə, incəsənətin müxtəlif növlərini qavramaq bacarığı fərdin dünyagörüşündən, mədəni 
səviy yəsindən asılıdır. İncəsənət insanın şəxsiyyət kimi kamilləşməsində, onun mənəvi və daxili 
dünyasının zənginləşməsində mühüm rol oynayır. Musiqi ifaçılığı sənəti hər zaman diqqət 
mərkəzində duran və musiqi şünaslar tərəfindən araşdırılan mövzulardandır. Bu sənətə olan 
kütləvi ma raq, yüksək keyfiyyətli ifa eşitmək istəyi ifaçılıq sənətinə yanaşma tərzinin təhlil, metod 
və formalarının daha da təkmilləşdirilməsini tələb edir. İfacılıq, interpretasiya və müşayiət musiqi 
incəsənətinin aparıcı qolla rından biri olaraq hər bir musiqiçinin yaradıcılıq yolunda özünəməxsus 
önəmli mövqedə dayanmışdır. Məhz bu səbəbdəndir ki, musiqişünaslıqda ifaçılıq sahəsinə 
müstəqil bir tədqiqat obyekti kimi teztez müraciət olunur. Müasir dövrdə konsertmeyster ustalığı 
haqqında danışarkən, onun ikinci dərəcəli, yaxud köməkçi funksiya daşıdığını demək səhv olardı. 
Mü şayiət sənəti fortepiano yaradıcılığının geniş yayılmış hissəsi olaraq malik olduğu mühüm 
xüsusiyyətləri ilə solo çıxışlardan heç də az əhəmiyyət kəsb etmir. Tam əminliklə deyə bilərik ki, 
bu işdə illərin təcrübəsi böyük rol oy nayır. Belə ki, hər bir pianoçunun uzun illər ərzində əldə 
etdiyi solo və kon sertmeyster ifaçılığı təcrübəsi onun yaradıcılığında mühüm əhəmiyyətə ma 
likdir. Bunun nəticəsi olaraq elminəzəri təhlil bilavasitə təcrübənin üzərin də qurularsa, həmin 
tədqiqat işi elmin tələblərinə cavab vermiş olur. 

Açar sözlər: musiqi, inkişaf, estetika, tədris, ifaçılıq, romans 
 
Biz əsas tədqiqat obyektimiz olan Azərbaycan bəstəkarlarının kamera vokal yaradıcılığında 

fortepianonun rolunun təhlili zəminində dissertasiya boyu təbii olaraq konsertmeyster və solist 
arasında olan ansambl problemi nin araşdırılmasına mühüm yer ayırmışıq. Belə ki, vokal ifaçısının 
səslən məsinin dayaq nöqtəsini bərabər çıxış etdiyi pianoçumüşayiətçi ilə ansambl ifaçılığı təşkil 
edir. İstənilən musiqi alətində çalan hər bir ifaçı yaradıcılığı boyu ansambl problemi ilə qarşılaşır. 
Bu baxımdan araşdırdığı mız bu problem musiqiçiləri hər zaman narahat edən və düşündürən 
önəmli mövzulardandır. Yuxarıda qeyd olunanlardan belə nəticəyə gəlirik ki, haq qında 
danışdığımız mövzunun öyrənilməsi musiqişünaslığın vacib məsələ lərindəndir və tədqiqatın 
aktuallığını nümayiş etdirir. 
Azərbaycan incəsənətində fortepiano ifaçılığı tarixinə və mədəniyyətinə həsr olunmuş bir sıra 
mənbələri qeyd etmək mümkündür: Xəlilova A.X. “İfaçılıq ustalığının formalaşmasında şəxsi 
keyfiyyətlər və peşəkar qabiliyyətlərin rolu”1, Гусейнова Т.М. «Азербайджанская 
камерновокальная музыка”» (“Azərbaycan kameravokal musiqisi”)2, «Камерновокальные 
циклы в Азербайджане» (“Azərbaycanda kameravokal silsilələr”)3, Сеидов 
Т.М.«Азербайджанская фортепианная культура ХХ века» (“XX əsr Azərbay can fortepiano 
mədəniyyəti”)4, Садырханова К.Р. «Искусство концертмей стерского мастерства в 
музыкальной культуре Азербайджана» (Azər baycan musiqi mədəniyyətində konsertmeyster 
ustalığının incəsənəti”)5, Ибрагимова Н.А. «История, теория и практика концертмейстерского 
мастерства в Азербайджане» (“Azərbaycanda konsertmeyster ustalığının tarixi, nəzəriyyəsi və 
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təcrübəsi”)6, Бедирханов Т.Н. «Романсы Кара Караева на стихи А.С.Пушкина» (“Qara 
Qarayevin A.S.Puşkinin sözlərinə yazdığı romanslar”)7 və s. bu kimi nəşrlərdə milli fortepiano 
ifaçılığı tarixi, Azərbaycanın ayrıayrı solo ifaçıları və müşayiətçilərinin yaradıcılığı ətraflı şəkildə 
işıqlandırılmışdır.Romans nəcib hisslərin ən gözəl ifadəçisi olan klassik musi qi janrıdır. Haqqında 
danışdığımız janrı xarakterizə etmiş olsaq deməliyik ki, lirik ifadə tərzini qorumaqla, romans 
özündə sosial, psixoloji, dramatik və müasir dövrün tələbləri ilə ayaqlaşan müxtəlif mövzuları 
cəmləyir, eyni zamanda, özünəməxsus cəhətləri, periodik quruluş xüsusiyyətləri, hərtərəfli əhatə 
dairəsi, musiqi dilinin rəngarəngliyi ilə dünya musiqi incəsənətinin görkəmli xadimlərini özünə 
cəlb edir. 

Romansın poeziya ilə əlaqəsi təkcə konkret tematik xətt üzrə qurul mur, burada janrın 
melodik intonasiya quruluşunun poetik obrazlarla sıx əlaqəsi özünü aydın şəkildə büruzə verir. 
Haqqında danışdığımız janr musi qinin klassik janrları ilə mahnı arasında bir körpü rolunu oynayır. 
Çünki ro mansda ciddi musiqinin özünəməxsus qaydaqanunları ilə demokratik mah nı janrına xas 
xüsusiyyətlər – mövzunun daha aydın səslənməsi, əsərin nis bətən sadə forma quruluşu və s. 
vəhdət şəklində çıxış edir. 

Azərbaycan musiqisində romans janrının yaranma tarixi A.Zeynallının adı ilə bağlıdır. 
Bəstəkar “Ölkəm”, “Sual”, “Seyran”, “Sərhədçi”, “Çadra” vokal miniatürləri ilə milli vokal 
lirikasının əsasını qoymuşdur. Müəllif ad ları sadalanan əsərlərdə Avropa yazı üslubu ilə bir sırada 
xalq musiqi into nasiyalarının sintezini yaratmağa müvəffəq olmuşdur. Başqa sözlə desək, 
A.Zeynallı milli bəstəkarlıq ənənələrindən vokal əsərlərinin kredosu, aparı cı qüvvəsi kimi istifadə 
etmiş, Şərq və Qərb musiqi düşüncə tərzinin üzvi vəhdətinə nail olmuşdur. Azərbaycan 
kameravokal janrının ilk nümunəsi olan “Ölkəm” əsərini bəstəkar C.Cabbarlının eyniadlı şerinə 
bəstələmişdir. Vokal miniatürün xarakterik xüsusiyyətlərindən biri romansda insanın da xili 
aləminin, hiss və həyəcanının lirik monoloq formasında ifadə olunaraq acılmasıdır. 

Həmin bəstəkarlar sırasında A.Rzayeva, H.Nəcəfova, Ə.Hüseynzadə, Q.Hüseynli, T.Quliyev, 
Q.Qarayev, C.Cahangirov, F.Əmi rov, Ş.Axundova, S.Ələsgərov, V.Adıgözsəlov, O.Zülfüqarov, 
T.Bakıxa nov, A.Məlikov, S.İbrahimova və digər incəsənət xadimlərinin adlarını sa dalamaq olar. 

Məlum olduğu kimi, milli kameravokal musiqisində romansın digər növü – romansqəzəl janrı 
da mövcuddur. Bu janr 1940cı illərdə Ü.Hacı bəylinin yaradıcılığında meydana gəlmişdir. Bəstəkar 
Azərbaycan klassik poeziyasının korifeyi Nizami Gəncəvinin anadan olmasının 800 illik yubi leyi ilə 
əlaqədar 1941ci ildə “Sənsiz”, 1943cü ildə isə “Sevgili canan” vo kal miniatürlərini bəstələmiş və 
haqqında danışdığımız janrın təməlini qoy muşdur. Üzeyir bəy hər iki romansqəzəldə Qərbi 
Avropa bəstəkarlıq mək təbindən mənimsədiyi və yaradıcılığında yararlandığı modellərlə milli me 
lodikanın qanunauyğunluqlarını, ladharmonik sistemini, periodik struktu runu sintez şəklində 
birləşdirməyə müvəffəq olmuşdur. 

Nizami və dahi Üzeyir bəy musiqisinin qovuşması milli kameravokal musiqisində 
romansqəzəl janrının inkişafı üçün əsas oldu və gələcəkdə misilsiz sənət əsərlərinin yaranmasına 
təkan verdi. Həmin əsərlərdən H.Nəcəfovanın “Tez gəl”, S.Rüstəmovun “Neylərəm”, 
Q.Hüseynlinin “Ey gözüm, de, görmədinmi?!”, H.Xanməmmədovun “Surəti canan görünür...”, 
T.Quliyevin “Bəxtəvər oldu”, Ə.Abbasovun “Ey Füzuli”, C.Cahangirovun “Gül camalın”, “Nazənin”, 
“Həqq mənəm”, F.Əmirovun “Gülüm”, Ş.Axun dovanın “Neçin qəmxar saxlarsan?”, “Nizami necə 
səbr etsin, əzizim?!”, S.Ələsgərovun “Vətənimdir”, “Sərvi xuramanım mənim”, V.Adıgözəlovun 
“Qərənfil”, S.İbrahimovanın “Tez gəl!..”, “Səninlədir canım mənim!..”, C.Allahverdiyevin 
“Nədəndir?!” və başqalarının adlarını çəkmək olar. 
Fortepiano musiqisinin ölkəmi zin mədəni həyatında və tədris prosesində önəmli yer tutması 
şübhəsizdir. Bu baxımdan akkompaniator fortepiano ifaçılığının geniş yayılmış formala rından 
biridir. “Akkompaniator” (accompagner, accompagnement) termini fransız dilindən tərcümədə 
“müşayiət etmək” deməkdir. Akkompanementin tarixi haqqında qısa formada qeyd etməliyik ki, 
bu fənn nisbətən “cavan” fənlərdən biri olaraq pedaqogikada 1950ci illərin əvvəllərində inkişaf 
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et məyə başlamışdır. Hazırda haqqında danışdığımız sənət uzun inkişaf yolu keçərək müasir 
musiqi ifaçılığı sahəsində layiqli yerdə durur. 

Musiqi ifaçılığı tarixində pianoçuların solo ifaçılıq və konsertmeyster lik fəaliyyətinin qarşılıqlı 
əlaqəsi hər zaman mövcud olmuşdur. Sözsüz ki, solist və pianoçunun səslənməsi arasında 
qarşılıqlı əlaqənin, harmoniyanın, ansamblın effektivliyi müşayiətçinin ifaçılıq bacarıqlarının 
dərəcəsindən çox asılıdır. Ümumiyyətlə, ifa etmək, yaratmaq çətin bir prosesdir və əsərə 
müəllifdən sonra “ikinci həyat” bəxş etmək deməkdir. Məhz bu səbəbdir ki, təqdim olunan ifanın 
dinləyicilər tərəfindən nə dərəcədə qəbul olunmasında pianoçumüşayiətçinin olduqca önəmli 
rolu var. Məsələ burasındadır ki, ak kompaniator çalğısının keyfiyyətində asılı olaraq ifa etdiyi 
əsəri “canlandı ra” və yaxud “öldürə” bilər. Müşayiətçi yadda saxlamalıdır ki, ifaçının dün 
yagörüşünün düzgün formalaşmasından, daxili mədəniyyətindən, etik tər biyəsindən, peşəkar 
hazırlığının səviyyəsindən əsərin təfsirinin keyfiyyəti çox asılıdır. 
Əslində isə harmonik ifadələrin, əhatəli akkordlar kompleksinin azlıq təşkil etdiyi vokal 
miniatürlərin ifası elə də sadə deyil. Çünki akkompanementin mürəkkəb strukturu ilə seçilən 
vokal əsərlərlə daha sadə müşayiət quruluşuna malik romansları müqayisə etmiş olsaq de məliyik 
ki, sadə fakturalı quruluşu ifa etmək daha çətindir. Məsələ burasın dadır ki, mürəkkəblikdən uzaq 
struktura malik akkompanementi ifadəli, oxunaqlı, bədii obrazlarla zəngin şəkildə çalmaq, 
dinləyicilərə dolğun ədə bibədii məzmuna malik əsər təqdim etmək mürəkkəb işdir. Bunun üçün 
pianoçu yüksək səviyyəli musiqi savadına, əhatəli dünyagörüşünə, geniş fantaziyaya və s. 
keyfiyyətlərə malik olmalıdır. 

Azərbaycan kameravokal musiqisində akkompanementinin sadə struk turu ilə diqqəti cəlb 
edən bir sıra əsərlər var: A.Zeynallının “Sual”, “Seyran”, S.Rüstəmovun “Deyil”, C.Changirovun “Gül 
camalın”, H.Nəcəfovanın “Ya rım gəldi”, “Gözlər gülümsədi”, Q.Hüseynlinin “Ey gözüm, de, 
görmədin mi?!”, Q.Qarayevin «Я вас любил» (“Mən sizi sevirdim”), «На холмах Грузии» 
(“Gürcüstan təpələrində”), Ə.Abbasovun “Heyran olmuşam”, “Baxdı mənə”, F.Əmirovun 
“Gülərəm gülsən”, Ş.Axundovanın “Neçin qəm xar saxlarsan?”, “Nizami necə səbr etsin, əzizim?!”, 
S.Ələsgərovun “Neylə rəm”, R.Mustafayevin “Məlahət sultanı”, “Yadıma sən düşürsən” və s. 

Bu bölmədə Azərbaycan bəstəkarlarının kameravokal əsərlərinin müşayiətinin fakturasının 
quruluşu kontekstində bir sıra məsələlərə, daha dəqiq desək, romansların musiqi dilinin – 
fortepiano fakturası, melodiya, harmoniya, forma, ladintonasiya və digər əsas xüsusiyyətlərinə 
məhz ifaçılıq baxımın dan diqqət yetirməyi nəzərdə tutulub. Romansların bədii obrazlarının və 
emosional məzmununun aydın şəkildə, tam dolğunluğu ilə mükəmməl for mada açılmasında hər 
bir əsərin müşayiət partiyası özünəməxsus önəmli funksiyaya malikdir. Vokal əsərlərin təhlili 
zamanı vaxtaşırı akkompane mentin son dərəcə dolğun, geniş və mürəkkəb faktura quruluşu ilə 
qarşılaşı rıq. Müşayiət partiyasında hər bir bəstəkar tərəfindən fortepianonun özünə məxsus 
cəhətləri, orijinal səslənməsi, alətin malik olduğu geniş masştablı faktura, bədii və texniki 
imkanlar, rəngarəng tembr xüsusiyyətləri, ən önəmlisi isə onu digər musiqi alətlərindən 
fərqləndirən sağ və sol pedallara sahib olması ayrıayrılıqda nəzərə alınır, beləliklə, əsərin 
rəngarəngliyinin, emosional pafosunun artmasına xüsusi təkan verilir. Bundan əlavə, hər bir 
bəstəkar vokal kompozisiyanın müşayiət partiyasını mürəkkəb strukturda bəstələməklə eyni 
zamanda, ümumən səslənmədə for tepianonun önəmli funksiyasını vurğulamış olur. 

Azərbaycan kameravokal musiqisində fakturasının mürəkkəbliyi ilə diqqəti cəlb edən bir çox 
əsərlər var. Həmin əsərlər sırasında A.Zeynallının “Sərhədçi”, “Çadra”, Ü.Hacıbəylinin “Sənsiz”, 
“Sevgili canan”, A.Rzaye vanın “Sənin xatirən”, Ə.Hüseynzadənin “Ceyran”, H.Nəcəfovanın “Qə 
zəl”, T.Quliyevin “Azərbaycan”, F.Əmirovun “Gülüm”, “Ulduz”, S.Ələs gərovun “Eşq olsun 
sənətkara”, “Vətənimdir”, O.Zülfüqarovun “Bilməz”, M.Mirzəyevin «Я спросил сегодня у 
менялы…» (“Mən bu gün sərrafdan soruşdum...”), T.Bakıxanovun “Yenə bülbüllər”, “Qəlbimi 
işıqlandıran”, “Gözləyər”, “Söylə”, “Səninlə bağlıdır bəxtiyarlığım” və digər miniatürləri qeyd 
etmək olar. 
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Şübhəsiz ki, mürəkkəb texniki fiqurasiyalarla zəngin olan əsərləri ifa etmək pianoçudan 
yüksək səviyyəli texniki bacarıqlar, iti motorika tələb edir. Bu isə o deməkdir ki, hər hansı bir 
mürəkkəb quruluşlu əsərin çalın ması ifaçılığın professional səviyyəyə yüksəlməsinə güclü təkan 
verir və istedadlı, bacarıqlı gənc pianoçuları yetişməsində xüsusi rol oynayır. 

Beləliklə, bütün qeyd olunanlardan belə nəticəyə gəlirik ki, milli bəs təkarlıq məktəbinin 
nümayəndələri müəyyən vokal əsərlərinin fortepiano partiyasını müğənninin mövzusu ilə 
bərabər hüquqlu səviyyəyə qaldırmaqla akkompanementin səslənməsinə xüsusi diqqət yetirərək 
dinləyicilərə solis tin səsləndirdiyi əsərin əsas mövzusunun dərin bədii mənalı və ətraflı for mada 
çatdırılmasında müşayiətin vacib rolunu vurğulamış olur. Bəstəkarlarımızın kameravokal əsərləri 
ilə yaxından tanışlıq nəticəsində bir çoxlarının yaradıcılıq dəstxəttinə xas olan dərin lirika, xalq 
musiqi intonasiyaları və milli musiqi ənənələri ilə müasir Avropa musiqisinin xüsusiyyətlərinin 
sintezi diqqətimizi cəlb edir. Milli kameravokal əsərlərinin təhlili zamanı demək olar ki, 
qarşılaşdığımız hər bir əsərdə milli kolorit, xalq yaradıcılığının incə nüansları, xalq təranə lərinin 
qısa intonasiyaları ilə üzüzə dayanırıq. Milli kameravokal musiqisi ilə yaxından tanışlıq nəticəsində 
aydın olur ki, Azərbaycan klassik musiqi sinin bədii ənənələrini, estetik prinsiplərini dərindən 
mənimsəmiş hər bir bəstəkar öz yaradıcılığında xalq musiqi incilərinə, muğam köklərinə həssas 
lıqla yanaşaraq onu daha dolğun və əhatəli formada təqdim etmişlər. Azərbaycan ədəbiyyatının 
dərin fəlsəfi məzmuna malik klassik poeziyası bəstəkarlarımızı hər zaman maraqlandırmışdır. Bu 
baxımdan ədəbiyyatımızın şair və mütəfəkkirlərinin yaradıcılıq irsi musiqi incəsənətimizin 
inkişafına olduqca böyük təsir gös tərmişdir. Həmin şairlər sırasında Nizami Gəncəvi, Məhəmməd 
Füzuli, İmadəddin Nəsimi, Xurşudbanu Natəvan, Xaqani və digər şöhrətli ədəbiy yat 
xadimlərimizin adlarını sadalamaq olar. 

Əsərlərinin mühüm hissəsində sevgi, məhəbbət mövzusuna müraciət etmiş mahir söz 
ustalarının qələminin məhsulu olmuş hər bir qəzəl özünün orijinal ifadəliliyi, gözəl təşbeh və 
istiarələri ilə diqqəti cəlb edir. Bu qəzəl lərdə həyatı və onun gözəlliklərini dərk edən, onu sevən, 
bəzən kədərlənən, bəzən də sevinən həssas qəlblərin çırpıntısı, həyəcanı, hərarətli ürək döyün 
tüləri əks etdirilmişdir. Xüsusilə, Nizami Gəncəvinin ilkin Şərq İntibahının zirvəsi hesab olunan 
yaradıcılığında həmin dövrün ən humanist, sosial, mənəviəxlaqi ideyaları olduqca parlaq şəkildə 
bədii əksinin tapmışdır.Heç şübhəsiz ki, öncədən adlarını sadaladığımız hər bir şairin dərin 
məzmunlu yaradıcılığı Azərbaycan ədəbi lirikasının inkişafında müəyyən bir mərhələ təşkil etmiş, 
müasirliyi və aktuallığı ilə bəstəkarlarımızın rəğ bətini qazana bilmişdir. Azərbaycan ədəbiyyatının 
dərin fəlsəfi məzmuna malik klassik poeziyası bəstəkarlarımızı hər zaman maraqlandırmışdır. Bu 
baxımdan ədəbiyyatımızın şair və mütəfəkkirlərinin yaradıcılıq irsi musiqi incəsənətimizin 
inkişafına olduqca böyük təsir gös tərmişdir. Həmin şairlər sırasında Nizami Gəncəvi, Məhəmməd 
Füzuli, İmadəddin Nəsimi, Xurşudbanu Natəvan, Xaqani və digər şöhrətli ədəbiy yat 
xadimlərimizin adlarını sadalamaq olar. 

Əsərlərinin mühüm hissəsində sevgi, məhəbbət mövzusuna müraciət etmiş mahir söz 
ustalarının qələminin məhsulu olmuş hər bir qəzəl özünün orijinal ifadəliliyi, gözəl təşbeh və 
istiarələri ilə diqqəti cəlb edir. Bu qəzəl lərdə həyatı və onun gözəlliklərini dərk edən, onu sevən, 
bəzən kədərlənən, bəzən də sevinən həssas qəlblərin çırpıntısı, həyəcanı, hərarətli ürək döyün 
tüləri əks etdirilmişdir. Xüsusilə, Nizami Gəncəvinin ilkin Şərq İntibahının zirvəsi hesab olunan 
yaradıcılığında həmin dövrün ən humanist, sosial, mənəviəxlaqi ideyaları olduqca parlaq şəkildə 
bədii əksinin tapmışdır. 

Heç şübhəsiz ki, öncədən adlarını sadaladığımız hər bir şairin dərin məzmunlu yaradıcılığı 
Azərbaycan ədəbi lirikasının inkişafında müəyyən bir mərhələ təşkil etmiş, müasirliyi və aktuallığı 
ilə bəstəkarlarımızın rəğ bətini qazana bilmişdir. Artıq tədqiqatın ilk bölməsindən aydın olduğu 
kimi, Azərbaycan mu siqi incəsənəti tarixində özünün kameravokal yaradıcılığında klassik poe 
ziyamıza müraciət etmiş ilk bəstəkar Ü.Hacıbəyli olmuşdur. Üzeyir bəyin “Sənsiz” və “Sevgili 
canan” romansqəzəlləri insanın sirli daxili aləmini əks etdirən psixoloji miniatürlərdir. Hər iki 
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əsərdə ruh yüksəkliyi, mənəvi büllurluq, musiqidə alicənablıq tərənnüm olunur. Burada romans 
janrının əsas xüsusiyyətləri ilə qəzəlin bədii məzmunu, bəhrləri və muğam lirikası ümumi vəhdət 
yaradır. 

“Sənsiz” vokal kompozisiyası özündə klassik romans, mahnı və mu ğamın inkişaf 
prinsiplərinin əsas xüsusiyyətlərini cəmləmişdir. Romansqə zəlin konkret quruluşu və klassik 
cəhətləri xalq mahnıvariliyi ilə sıx şəkildə bağlıdır. Əsər Segah ladının intonasiyaları üzərində 
yazılıb. Lakin müəyyən məqamlarda BayatıŞiraz muğamının da qısa intonasiyaları eşidilir. Burada 
sevgilisinə görə göz yaşı axıdan, onsuz həyatını və varlığı təsəvvür etməyən aşiqin qəmqüssəsi 
təsvir edilmişdir. Nizami Gəncəvinin dərin emosional təsir qüvvəsinə malik qəzəli son dərəcə 
melodik olduğu üçün Ü.Hacıbəyli musiqisi ilə sintez nəticəsində dəyərli sənət əsəri ərsəyə 
gəlmişdir. 

“Sevgili canan” romansqəzəli özünün bədii və estetik təsəvvürü baxı mından Azərbaycan 
kameravokal musiqisində xüsusi əhəmiyyətə malikdir. Əsər musiqi üslubu cəhətdən fərdi 
orijinallığı, milli ruhu ilə fərqlənir. Mu siqidə alicənablıq, saf, ülvi duyğular, sevgiliyə pərəstiş, dərin 
məhəbbət hissi tərənnüm olunur. Bütün yaradıcılığı boyu bəstəkarı izləyən millilik, xalq 
musiqisinin üslub xüsusiyyətlərindən istifadə “Sənsiz” əsərində oldu ğu kimi, “Sevgili canan” vokal 
miniatüründə də özünü aydın şəkildə büruzə vermişdir. Əsərin dinlədiyimiz zaman folklor 
musiqisi, xalq yaradıcılığı ilə köklü şəkildə bağlı olan və dünya musiqi mədəniyyətinin 
özünəməxsus qaydaqanunlarını mənimsəmiş misilsiz yaradıcılıq nümunəsi tanış olmaq imkanı 
əldə edirik. Romansqəzəl BayatıŞiraz ladında yazılmışdır. Əsərin kuliminasiya məqamını əks 
etdirən “sordum ki, könül hardadır...” sözləri ilə başlayan hissəsində isə Segah muğamının 
intonasiyaları eşidilir. Haqqında danışdığımız hər iki romansqəzəl ilə yaxından tanışlıq nəti cəsində 
bir daha aydın olur ki, bədii məzmunun dərin emosional təsir qüv vəsi musiqidə müəllif 
tərəfindən böyük professionallıqla canlandırılmışdır. 
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Abstract 
 
The use of soŌ drinks is growing every year, and therefore, in large volumes of producƟon 

and markeƟng of products in large volumes, it is possible to stay in warehouses for a long Ɵme, 
and the use of food dyes for long-term storage is becoming more widespread in order to preserve 
the liquid type of goods. Since syntheƟc dyes are cheap and effecƟve for use in producƟon, 
demand is growing, but in order for them not to exceed the norms of internaƟonal requirements, 
their laboratory tesƟng should be mandatory. Currently, we must support the use of natural food 
dyes in accordance with the direcƟon of the green economy, depending on adverse condiƟons and 
various diseases of syntheƟc dyes. Natural food dyes not only dye, but also prevent various 
diseases and have a therapeuƟc effect on the disease. The purpose of the literature review of 
samples for the determinaƟon of these dyes in the laboratory is to study which methods have been 
most studied and which types have been most used over the past 10 years, as well as the most 
convenient, simple, and economical. Recently, more researched methods are HPLC in combinaƟon 
with spectrophotometric (UV-Vis) or diode matrix detectors (DAD), followed by HPLC using MS/MS 
spectrophotometric methods, which, apparently, are also preferred by researchers in this field 
because they are characterized by low cost of the device and do not they require special skills. 
However, it should be borne in mind that the individual characterisƟcs of the spectra obtained for 
individual colors largely depend on the composiƟon of the soluƟon or mobile phase, as well as on 
the use of the appropriate acid or alkali. You can also see the varieƟes of preparaƟon samples and 
their convenient techniques.  

 
Keywords: food colorants, food addiƟves, soŌ drinks, chromatographic methods. 
 
1. IntroducƟon 
 
In the modern world, alcoholic and non-alcoholic beverages are a product oŌen consumed 

by the populaƟon. The beverage industry has a wide range of tonic, refreshing and invigoraƟng 
drinks that quench thirst and conƟnues to evolve to saƟsfy a variety of consumer preferences. 
Against the background of this evoluƟon, the role of food addiƟves in maintaining the shelf life of 
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alcoholic and non-alcoholic beverages has become an essenƟal component of their producƟon. 
With the advent of industrial evoluƟon, advances in science have led to the development of 
syntheƟc preservaƟves that aim to combat the spoilage and growth of microbes, providing the 
ability to transport and store food and beverages for longer periods of Ɵme. Since syntheƟc dyes 
are easily synthesized compared to natural dyes, they are widely used in the preparaƟon of 
beverages due to other excesses. However, some dietary supplements are considered carcinogenic 
if consumed excessively. Therefore, the development of sensiƟve and reliable analyƟcal methods 
for analyzing and controlling the amount of food addiƟves is crucial for the food safety industry. 

Currently, the consumpƟon of beverages is increasing every year, and its types are 
mulƟplying, classified according to taste, raw materials, and funcƟons. The Pacific region due to 
the high consumpƟon of tea and coffee in the region, especially in countries such as India. 
ConsumpƟon of soŌ drinks in the Asia-Pacific region totaled 200 billion liters in 2016 and is 
expected to reach 301 billion liters by 2027. As part of the same trend, North American consumers 
are adopƟng healthier eaƟng habits and have therefore increased their consumpƟon of energy 
drinks, which is expected to increase by about 150% through 2027. Europe is already considered 
the third largest market for consumers of soŌ drinks aŌer the Asia-Pacific region and North 
America. America, especially considering the growing popularity of tea throughout the region [1]. 
General classificaƟon of soŌ drinks according to the Codex Alimentarius (sources: FAO/WHO, 2005 
and FAO/WHO, 2016) can be seen: - Waters: natural mineral waters; table and carbonated waters. 
-Fruit and vegetable juices : fruit juice; vegetable juice; fruit juice concentrates; vegetable juice 
concentrates. -Fruit and vegetable nectars: fruit nectar; vegetable nectar; concentrates for fruit 
nectar; concentrates for vegetable nectar. -Water-based beverages: carbonated water-based 
beverages with flavors; non-carbonated flavored water-based beverages; concentrates (liquid or 
solid) for flavored water-based beverages [2]. AddiƟves are usually divided into five different 
groups according to their properƟes: preservaƟves, dyes, flavors, texturizing substances and food 
addiƟves. There are three types of preservaƟves: anƟmicrobials, anƟoxidants and anƟ-darkening 
agents. Dyes can be divided into natural and arƟficial. SyntheƟc organic dyes are widely used as 
coloring addiƟves in processed foods, and the use of these substances harms the health of 
consumers, especially children. Based on the legislaƟon of the European Union, natural dyes are 
divided into 9 groups: 1) curcumin (E100), 2) riboflavins (E101i–ii), 3) cochineal, including carminic 
acid (E120), 4) chlorophylls, including chlorophyllins and copper analogues (E140–141); 5) caramel 
I–IV classes (E150a–d), 6) Carotenoids (E160a–f, E161b, E161g), 7) Red beetroot, betanin (E162), 
8) Anthocyanins (E163) and 9) Others: Vegetable carbon (E153), calcium carbonate (E170), 
Ɵtanium dioxide (E171) and iron oxides and hydroxides (E172). Another dye widely used in the 
food industry, especially in the manufacture of beverages and confecƟonery, is caramel, which is a 
complex mixture of fat balls surrounded by a highly concentrated sugar soluƟon. There are 4 
different types of caramel coloring that meet different requirements for use in food and beverages: 
Caramel Coloring I (also known as plain or alcoholic caramel), Caramel Color II (causƟc sulfite 
caramel), Color III (ammonia or beer caramel, caramel for baking and confecƟonery) and color IV 
(known as sulfite-ammonium caramel for soŌ drinks, or acid-resistant caramel). The European 
Union defines various types of flavors as natural, idenƟcal to natural and arƟficial. In recent years, 
several new rules and European direcƟves have been adopted regarding flavorings and fragrances, 
especially with regard to oils and extracts, which has directly affected not only the European Union, 
but also the whole world. Some of the main substances that are considered natural and are 
currently allowed to be used as flavorings in food and beverages are agaric acid, β-azarone, 
coumarin, hypericin, quassin, pulegon, thujone, aloin, prussic acid and santonin [1]. 
Chromatographic methods are now largely used to determine syntheƟc, non-natural 
addiƟves.Liquid chromatography has been mainly invesƟgated, gas chromatography is being 
invesƟgated. 
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Recently, the demand for carbonated and non-carbonated drinks has been increasing every 
year, as can be seen in the following figure. 

 

 
 

Figure 1- ProducƟon of carbonated and non-carbonated beverages in Kazakhstan 
Note. Compiled by the authors based on source [32] 

 
According to the use of carbonated and non-carbonated beverages on the market, 

depending on age, from the elderly to middle-aged people, kvass and mineral drinks are most oŌen 
consumed, married people drink mineral drinks and drinks from extracts of vegetables and fruits 
in accordance with measures to preserve their health, and unmarried people and adolescents 
more oŌen consume carbonated and non-carbonated drinks. Non-carbonated drinks, as well as 
energy drinks and teas are in great demand here. The image above shows the producƟon of Coca-
Cola, Fanta, Pepsi-Cola as carbonated products, while vegetable and fruit drinks are branded Juicy, 
Gracio, DaDa. In 2024, the producƟon of soŌ drinks amounted to 784.5 million liters, and imports 
amounted to 94.4 million liters. According to staƟsƟcs, the annual growth in beverage producƟon 
is 13.2%. An important place is occupied by the role of chromatographic determinaƟon methods 
for determining the quality of beverages. ProducƟon and supervisory authoriƟes can develop 
effecƟve methods for quality control and compliance with the requirements of the standard. 

 
2. ClassificaƟon of Colorants in the Food Industry 
 
Non-natural addiƟves, syntheƟc ones have a fatal outcome aŌer food consumpƟon. 

Therefore, natural pigments not only give a beauƟful coloring, but also a therapeuƟc effect. The 
food industry has strict requirements to replace the use of syntheƟc dye Red 40 (given the negaƟve 
reacƟon of consumers to syntheƟc dyes in food). Betanin isolated from beetroot was the most 
widely used natural pigment used by industry to replace Red 40. Betanin has many approved uses, 
including giving a red hue to foods such as sweets, ice cream, meat subsƟtutes and beverages [3]. 
Since betalaine pigments include a group of deep crimson/red hues (betacyanins) and another 
group of pigments from orange to yellow (betaxanthins), there is the potenƟal to create a gradient 
of natural color shades from these pigments [4]. In addiƟon to meeƟng consumer demand for 
natural color sources, betalains have several well-documented biological effects, including 
anƟoxidant, anƟ-cancer, anƟ-lipid, and anƟmicrobial properƟes, as recently reviewed [5]. 
Carotenoids are a class of red, orange and yellow pigments that are mainly found in fruits and 
vegetables. Structurally, carotenoid pigments consist of isoprene units. They explain the bright 
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colors of fruits and vegetables due to the presence of a conjugated double bond system or polyene 
chain, which allows them to absorb light in the visible spectrum. More than 700 carotenoids are 
found in nature; among them α-carotene, β-carotene, β-cryptoxanthin, lutein, zeaxanthin and 
lycopene are the main dietary carotenoids. α-carotene, β-carotene and β-cryptoxanthine, i.e. 
carotenoids-provitamins A, can be converted into vitamin A by the human body; the rest are 
carotenoids that are not provitamins A [6]. Dietary carotenoids are found in the blood circulaƟon 
or in human Ɵssues aŌer consumpƟon. Carotenoids can also be divided into two categories based 
on funcƟonal groups: xanthophylls, which contain oxygen, such as β-cryptoxanthin, lutein and 
zeaxanthin; and carotenes, which consist of purely hydrocarbon chains and include α-carotene, β-
carotene and lycopene.The main dietary sources of carotenoids in the United States are carrots for 
α-carotene and β-carotene, tomatoes for lycopene, spinach for lutein and zeaxanthin, and oranges 
for β-cryptoxanthin [5]. Carotenoids have been studied in the context of obesity and diabetes. 
IntervenƟon with carotenoids for at least four weeks showed a posiƟve effect on both adults and 
children [7]. Anthocyanins include combinaƟons of pigments in the blue range between pH 5-7; 
however, they tend to shiŌ to pink or purple shades in highly acidic foods and beverages, the 
brightness of the color cannot be maintained. Currently, phycocyanins from spirulina are the only 
approved natural blue dye in the United States, Europe and Asia [8]. More recently, innovaƟons in 
food processing have made it possible to expand the range of products stained with phycocyanins 
to dairy products, soŌ drinks and cosmeƟcs [9]. Anthocyanins are one of the main families of 
natural pigments in the plant world, giving plant organs a variety of colors from orange and red to 
blue and purple [10]. Anthocyanins from strawberries, blackberries, and blueberries reduce 
populaƟons of pro-inflammatory bacteria in the gut microbiota. The development of the first 
syntheƟc organic dye movein in 1856 marked the beginning of the discovery of several others. 
These syntheƟc dyes have gained popularity as food dyes due to their low cost of producƟon, high 
coloring power and chemical stability [11]. Many classes of substances, such as chemical 
preservaƟves and organic acids, are used for the preservaƟon of food products, especially 
beverages. However, the demand for syntheƟc chemical preservaƟves is gradually decreasing due 
to possible side effects that have been demonstrated in the course of research, which causes 
pressure from society regarding safe food products, which forces to reduce or limit the use of these 
substances. Table 1 shows the types of dyes that have and do not have permission to use.  
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Table 1. Types of food colorings permiƩed and not permiƩed for consumpƟon 
 

Types of dyes Permits Without permission 
Natural Curcumin E 100, Riboflavin 

E101 (i), Sodium salt of 
riboflavin-5'-phosphate E101 
(ii), Carmine E120, Chlorophyll 
E140, Copper complex of 
chlorophyll E 141 (i), Copper 
complex of chlorophyllin 
sodium and potassium salt 
E141 (ii), Caramel I E150a, 
Caramel II E150b, Caramel III 
E150c, Caramel IV E150d, 
Charcoal E152, Vegetable 
charcoal E153, Carotenes 
E160a, Annatto extracts E160b, 
Paprika resin oil E160c, 
Lycopene E160d, Beta-
apocarotenaldehyde E160e, 
Methyl or ethyl esters beta-
apo-8'-carotenic acid, 
Flavoxanthin E161a, Lutein 
E161b, Cryptoxanthin E161c, 
Rubixanthin E161d, 
Violoxanthin E161e, 
Rhodoxanthin E161f, 
Canthaxanthin E161g, Red beet 
E162, Anthocyanins, Red rice 
E163, Orsail, orsin E182  

 

Synthetic Tartrazine E102, Quinoline 
Yellow E104, Yellow 2G E107, 
Sunset Yellow E110, Azorubine, 
Carmoisine E122, Ponceau 4R 
E124, Crimson 4R, Red 2G 
E128, Allura Red AC E129, 
Patent Blue V E131, Indigo 
Carmine E132, Brilliant Blue 
FCF E133, Green S E142, Fast 
Green FCF E143, Brilliant Black 
BN E151, Brown HT E155, 
Caramel Red №1, Caramel Red 
№2, Caramel Red №3, 
Ultramarine               

E127 Erythrosine, E154 Brown FK, 
E173 Aluminum, Carthamus, 
Crocin, Crocitin, Zeaxanthin, 
Santalin, Citranaxanthin 

Compiled by the author based on the sources used [3-11] 
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3. Main Types of Chromatographic Methods for Analyzing Food AddiƟves 
 
Currently, the use of chromatographic determinaƟon methods for food dyes is relevant. For 

the determinaƟon of food dyes, rouƟne and for research, chromatographic methods provide 
accurate data on the chemical composiƟons of the drink. In Table 2, liquid and thinly layered 
chromatographic determinaƟon methods can be seen.  

Table 2 of the arƟcle is devoted to the development and applicaƟon of a method for 
analyzing the content of syntheƟc food dyes in soŌ drinks containing natural pigments. The 
purpose of the study of the first arƟcle is to opƟmize the method for the determinaƟon of five 
syntheƟc dyes (E-102, E-104, E-110, E-122 and E-124) using high-performance liquid 
chromatography (HPLC) with minimal sample purificaƟon. The technique is simple, fast, 
economical, applicable to a wide range of beverages, and also does not require complex pre-
preparaƟon of samples.  

The main results of the study include the possibility of simultaneous determinaƟon of low 
concentraƟons of dyes even in the presence of other natural pigments. The technique can be used 
in the quality control departments of soŌ drink manufacturers to monitor compliance with 
established standards for the content of dyes.  

The second arƟcle from the Ulyanovsk Medical and Biological Journal examines the 
methods of qualitaƟve and quanƟtaƟve determinaƟon of syntheƟc food dyes in carbonated 
beverages such as Fanta and Cola, produced by Coca-Cola HBC Eurasia LLC. The study found dyes 
such as tartrazine (E102), quinoline yellow (E104), Sunset yellow (E110), azorubin (E122) and 
ponceau 4R (E124). By the method of thin-layer chromatography and spectrophotometry, it was 
found that the content of these dyes significantly exceeds the recommended standards. The arƟcle 
also examines the possible health risks associated with the use of syntheƟc dyes, including allergic 
reacƟons and potenƟal carcinogenic effects. The research method consisted in the use of thin-
layer chromatography followed by analysis of chromatograms to determine specific substances 
and their concentraƟon in beverage samples. 
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Table 2. AnalyƟcal methods for determining the content of food dyes in food samples. 
 

№ 
п/п 

Object of study Analysts 
Method 

of sample 
preparaƟon 

Method of 
analysis 

Chromatography parameters Ref. 

1 2 3 4 5 6  
1 SoŌ drinks Tartrazine (E-102), 

quinoline yellow (E-
104), yellow-orange 
(E-110), azorubin (E-
122) and ponceau (E-

124) 

Degassing in 
an ultrasonic 

bath 

HPLC HPLC with a 20 CarloErba UV-
Visible Variable Wavelength 
Microwave Detector 
Visible detecƟon at 414 nm 
RetenƟon Ɵmes (min); ref. 
Fig. 1 peak 1: 7.6 (E-102) 
peak 2: 11.5 (E-124) 
peak 3: 12.9 (E-104, 1st 
isomer) 
peak 4: 13.1 (E-110) 
peak 5: 14.9 (E-104, 2nd 
isomer) 
peak 6: 17.1 (E-122) 
peak 7: 18.1 (E-104, 3rd 
isomer) 
peak 8: 18.4 (E-104, 4th 
isomer) 
Subphase: methanol and 
aqueous ammonium acetate  

[12] 
 

 

2 Carbonated 
drinks "Fanta" 

and "Coca-Cola" 

SyntheƟc 
dyes, tartrazine 

(E102), quinoline 
yellow 

(E104), sunset yellow 
(E110), azorubin 

(E122), ponceau 4R 
(E124) 

ExtracƟon 
with toluene 

Thin Layer 
Chromatography 

The stationary phase in the 
experiment was "silica gel 
STX-1VE" plates, and the 
mobile phase was a mixture 
of "n-butanol - ethanol - 
water" in the ratio 60:60:150. 
Distribution coefficient 
values 
Rf: "Fanta - Orange" 
(E102): 0.45±0.03 
(E 110) 0.65±0.05 
"Fanta - Fruit Cocktail" 
(E104): 0.75±0.04 
(E122): 0.60±0.05 
(E124): 0.40±0.05 
"Coca-Cola" 
(E122): 0.60±0.04 

[13]  
 

 

3 Drinks Sodium benzoate, 
potassium sorbate, 

ponceau 4R and 
carmoisine 

25 ml flask 4 
ml of sample 

is poured with 
water, filtered 

with a 
membrane 

filter of 0.45 
μm thickness 

 

PLS-2 and PCR 
methods in 

combinaƟon 
with HPLC-DAD 

Chromatographic column: 
InertsilV R C18 RP (5 lm, 250 
4.6 mm; GL Sciences, Tokyo, 
Japan) 
The operaƟng condiƟons 
were as follows: flow rate - 1.0 
ml/min; injecƟon volume - 20 
ml; controlled wavelength 
range - 200-600 nm with an 
interval of 1.2 nm. 
Subphase: water and 
methanol 

[14] 
 

4 Carbonated and 
non-carbonated 

drinks, tea 

Acesulfame, 
Tartrazine, Saccharin, 

Amaranth, Sodium 
Cyclamate, Ponceau 

4R, Sunset Yellow, 
Allura Red AC, 

Aspartame, Acid Red 
13, Pontacylrubin R, 

2,4-
DichlorophenoxyaceƟc 
Acid, Methylparaben, 

Modified 
methods of 
Yoshioka and 
Ichihashi and 
Feng. 
SPE 

HPLC coupled 
with 

electrospray 
ionizaƟon (ESI)-

MS/MS 

Chromatography column: 
ZORBAX Eclipse Plus C18 (150 
x 2.1 mm diameter, 3.5 mm 
parƟcle size) 
Subphase: A (methanol), B 
(20 mM ammonium acetate), 
and C (acetonitrile) 
The gradient eluƟon program 
was 0-3 min, 10% A, 90% B; 3-
5 min, 10-45% A, 90-40% B, 0-

[15] 
  



 

 

 «Modern scientific technology» (February 13-14, 2025). Stockholm, Sweden, 2025 

209 

Thiabendazole, 
Brilliant Blue FCF, 

Ponceau 3R, 
Ethylparaben, 

Auramine O, Acid Red 
52, Erythrosine, 

Lacquered Blue V, 
Isopropylparaben, 

Propylparaben, 
Methanil Yellow, 

Neotame, 
Benzylparaben, 

Butylparaben, Acid 
Red 92, Rhodamine B 

15% C; 5-8 min, 45% A, 40% 
B, 15% C; 8-16 min, 45 

5 Drinks Sunset Yellow, 
Tartrazine, Ponceau 

4R, Orange Dye 

In a 5% 
soluƟon of 
aceƟc acid 
with a sample 
of 20 cm, 20-
30 pieces of 
woolen 
threads were 
immersed and 
boiled, 
washed, 
soaked in 
ammonia and 
boiled again 

Thin Layer 
Chromatography 

Subphase: propanol: 
ammonia in a raƟo of 60:15 
ml 

[16] 
  

6 SoŌ drinks and 
gelaƟn dessert 

Tartrazine, Amaranth, 
Indigo Carmine, New 
Coccin, Sunset Yellow, 
Instant Green, Eosin Y, 
Erythrosine, Phloxin B, 

Rose Bengal B 

Degassing in 
an ultrasonic 
bath, water 
was added and 
filtered using a 
0.45 microns 
thick filter 

HPLC-DAD Chromatography Column: 
Acclaim PA2, 3 µm, 3 x 75 
mm (P/N 066277) 
Subphase: A) 20 mM (NH4 ) 
2 HPO4 pH 8.8 
B) 50% 20 mM (NH4 ) 2 
HPO4 pH 8.8 in CH3 CN (v/v) 
Flow Rate: 0.709 mL/min 
Gradient: 12% B from -3 to 
0.00 min, increase to 100% B 
aŌer 3.5 min, hold 100% B 
for 1.0 min and return to 
12% B aŌer 0.1 min. 
Column Temperature: 30 °C 
InjecƟon Volume: 3 µL 
DetecƟon: UV 254 nm and 
wavelength scanning 200-
800 nm 
System Backpressure: 2100 
psi 

[17] 
 

7 Carbonated and 
non-carbonated 

drinks 

Tartrazine (E102), 
Quinoline yellow 
(E104), Azorubin 

(E122), Ponceau 4R 
(E124), Allura red AC 
(E129), Patent blue V 
(E131), Brilliant blue 

FCF (E133) 

SPE (C18 SPE 
column) 

Thin Layer 
Chromatography 

DAD 

Thin-layer chromatography 
(TLC) was performed on RP-
18W F 254S HPTLC plates 
sized 20 cm × 10 cm, pre-
coated with octadecylsilica 
gel, which was weƩed with 
water, and on CN F254 
HPTLC plates sized 20 cm × 
10 cm, pre-coated with glass. 
The plates were developed at 
a distance of 9 cm from each 
other in horizontal Teflon 
chambers (DS). 
Mobile phase: acetonitrile 
(MeCN), dioxane (Dx), 
methanol (MeOH), and 
tetrahydrofuran (THF). 

[18] 
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8 Drinks, jelly 
powder, chewing 
gum, chocolate 
in a crispy sugar 
shell (SmarƟze), 

candies and 
toffees. 

Tartrazine (E102), 
Sunset yellow FCF (E 

110), quinoline yellow 
(E 104), indigo 

carmine (E 132), 
Carmoisine (E 122), 
Ponceau 4R (E 124), 

Allura red AC (E 129), 
brilliant blue FCF (E 

133) 

SPE RP HPLC Chromatographic column: 
Eclipse-XDB C18 (250 × 4.6 
mm, 5 μm) 
Mobile phase: ammonium 
acetate (0.1 mol/L, pH = 6.7) 
Solvent A: ammonium 
acetate soluƟon 
Solvent B: mixture of 
methanol-acetonitrile (50:50, 
v/v) 
The buffer soluƟon was 
filtered using a cellulose 
membrane with a pore 
diameter of 0.45 μm. 

[19] 
  

9 Beverages, 
confecƟonery, 
dairy products, 
pharmaceuƟcals, 
oral care 
products and 
gelaƟn desserts 

Azorubine E122, 
Brilliant Blue E133, 
Ponceau 4R E124, 

Orange Yellow E110, 
Quinoline Yellow 

E104, Tartrazine E102, 
Indigo Carmine E132 

SPE UV/VIS Lambda 25 UV/VIS 
spectrophotometer with 
10.02 mm quartz cuveƩes. 
The analyƟcal wavelengths 
used for spectrophotometric 
determinaƟons were as 
follows: 
E102 – 399 nm; 
E104 – 383 nm; 
E110 – 449 nm; 
E122 – 506 nm; 
E124 – 506 nm; 
E133 – 630 nm; 
E132 – 610 nm. 

[20]  
  

10 Carbonated 
drinks, fruit rolls 
(lavash) and ice 
cream 

Sunset Yellow (E110), 
Indigo Carmine 

(E132), Carmoisine 
(E122), Quinoline 

Yellow (E104), 
Ponceau 4R (E124), 
Allure Red (E129), 

Brilliant Blue (E133), 
Tartrazine (E102) 

SPE IP-HPLCDAD Chromatographic column: 
Phenomenex C18 (250 mm × 
3 mm, 4 μm) 
Mobile phase: 
CH3COONH4 (0.08 mol/L, 
pH=6) as solvent, and a 
mixture of acetonitrile-
methanol-deionized water 
(25:25:50 v/v) as component 
B. 
A linear gradient eluƟon 
program was used (starƟng 
with 5% A, linearly increasing 
to 100% B over 20 minutes). 
The flow rate was set to 0.5 
mL/min. 
Final samples were 
introduced into the column 
with a volume of 20 μL. 

[21]  
  

11 Candies, jams, 
drinks, salted 
fish, Chinese 
sausage, pie 
 

Tartrazine, Amaranth, 
Indigo Carmine, 

Ponceau 4R, Sunset 
Yellow, Allura Red, 
Carmoisine, Fast 
Green FCF (Food 
Green 3), Brilliant 

Blue, Quinoline Yellow 
and Indocyanine 

Green 

SPE HPLC-DAD Chromatographic column: 
Kromasil C18 (inner diameter 
150 × 4.6 mm, 5 μm) 
Mobile phase: 
Acetonitrile (A) and 0.2% 
aqueous ammonium acetate 
soluƟon (B). 
For dye idenƟficaƟon, five 
different wavelengths were 
used: 415, 515, 610, 630, 
and 775 nm. 

[22] 
  

12 Powdered soŌ 
drinks 

Allure red, sunset 
yellow, tartrazine 

CentrifugaƟon, 
filtraƟon 

HLA/GO Cary 3E UV–Vis dual-beam 
spectrophotometer. 

[23]  
 

13 Ice cream, dry 
dessert mixes, 
dragees, 
lollipops, jams 

Tartrazine, 
Amaranth, Indigo 
Carmine, 
Ponceau 4R, 

Candies were 
dissolved in 
water with an 
acetate buffer, 
centrifugaƟon. 

HPLC Chromatographic column: 
ACQUITY UPLC BEH C18 1.7 

µm, 2.1 × 100 mm 
Mobile phase: 

A) 10 mM ammonium 

[24] 
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and smoked 
salmon. 

Brilliant Black, Sunset 
Yellow 
Allure Red, Acid Red, 
Green S, Carmoisine, 
Quinoline Yellow (1,2), 
Instant Green FCF, 
Brilliant Blue, 
Erythrosine, 
Lacquered Blue 

For jam, water 
was diluted, 
ultrasound 
treatment, 
centrifugaƟon. 
Smoked 
salmon 
samples were 
homogenized 
in a blender, 
ethanol 
soluƟon was 
added and 
shaken with a 
shaker. 

acetate in water; 
B) Methanol; 

C) Acetonitrile. 
Flow rate: 0.45 mL/min 
InjecƟon volume: 10 µL 

Wavelength range: 210 to 
700 nm 

Detected wavelengths: 400, 
500, and 630 nm 

ResoluƟon: 3.6 nm 

14 Non-alcoholic 
and alcoholic 
drinks 

E102 Tartrazine (FD&C 
Yellow 5), E104 

Quinoline Yellow, E110 
Sunset Yellow FCF, 
Orange Yellow S, 

FD&C Yellow 6, E120 
Cochineal, Carminic 

Acid, Carmines, 
Natural Red 4, E122 

Carmoisine, 
Azorubine, E123 

Amaranth (FD&C Red 
2), E129 Allura Red AC 
(FD&C Red 40), E131 
Patent Blue V, E133 

Brilliant Blue FCF 
(FD&C Blue 1) 

The drinks 
were 
introduced in 
their pure 
form, without 
any sample 
preparaƟon 

HRES fast-LC Chromatography column: 
Brownlee™ HRes Aqueous 
DB-C18 10 cm x 2.1 mm, 1.9 
µm diameter 
OperaƟng pressure: 6830 psi 
(470 bar) 
Flow 0.55 mL/min 
Detector spectra scanned 
from 190 to 700 nm 
Wavelength chromatograms 
recorded at 277 nm 
Detector flow cell 6 mm, 2.4 
µl 
InjecƟon volume 5 µl 

[25]  
  

15 Drinks, lollipops, 
fish roe samples 

Allura Red AC (E129), 
Amaranth (E123), 
Azorubine (E122), 
Brilliant Black PN 

(E151), Brilliant Blue 
FCF (E133), Brilliant 

Green BS (E142), Blue 
V (E131), Ponceau 4R 

(E124), Red 2G (E128), 
Sunset Yellow FCF 

(E110) and Tartrazine 
(E102) 

DiluƟon of 
sample with 
ammonium 
acetate, 
MSPD\ SPE 

HPLC-DAD Chromatography column: 
Synergi Polar RP 150 mm × 
4.6 mm with a parƟcle size of 
4 μm 
The column was 
thermostaƩed at 22°C. 
 
Subsequent phase: 
50 mM CH3COONH4 in 
water (component A) and 
acetonitrile (component B) 
Four different wavelengths 
were selected for the 
simultaneous detecƟon and 
quanƟficaƟon of the analytes 
(420 nm for yellow dyes; 504 
and 515 nm for red dyes and 
630 nm for blue dyes) 

[26] 
  

16 Non-alcoholic 
drinks 

Amaranth (E123), 
Sunset Yellow (E110), 

Tartrazine (E102) 

Samples were 
homogenized, 
filtered 
through 0.45 
µm 
membranes. 

HPLC-DAD Chromatographic column: 
ZORBAX Eclipse XDB-C18 (4.6 
x 150 mm) 
Subphase: 
Methanol and ammonium 
acetate 

[27] 
 

18 Various food 
products 

Tartrazine, Amaranth, 
Indigo Carmine, 

Sunset Yellow FCF, 
Allura Red AC, 

Ponceau SX, Fast 
Green FCF, Bright Blue 

FCF, Erythrosine, 
Chlorophyllin, 

Ponceau 4R, Fastred E, 
Bordeaux R, Crocein 

Samples were 
homogenized 
using a 
commercial 
laboratory 
blender, 
extracted 
using a mulƟ-
posiƟon 
magneƟc 

LC-DAD Chromatography column: 
Poroshell SB-C18 (3.0 × 100 
mm, 2.7 μm) from Agilent 
Technologies (Mississauga, 
Ontario) coupled with a C18 
guard column (3.0 × 4 mm; 
Phenomenex, Torrance, CA, 
USA) 
Secondary phase: 

[29] 
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Orange G, Orange II, 
Carmoisine, 27 Dyes 

sƟrrer and 
ultrasonic 
bath, and 
centrifuged. 

Ammonium acetate, 
methanol, cetonitrile, and 
acetone gradient eluƟon 
yielded LODs of 0.10 to 0.43 
and LODs of 0.34 to 1.45 
μg/g, respecƟvely. 
Analyses were performed by 
injecƟng 25 μL at a flow rate 
of 0.75 mL/min and a column 
temperature of 60 °C. 
Seven different wavelengths 
were used to idenƟfy color 
addiƟves; 408, 428, 450, 506, 
526, 540 and 610 nm. 

19 Food products Acesulfame-K (CAS-K), 
alitame (ALI), 

aspartame (ASP), 
cyclamic acid 

(CYC), dulcine (DUL), 
neotame (NEO), 
neohesperidin 

dihydrochalcone 
(NHDC), saccharin 

(SAC) and sucralose 
(SCL) 

SPE HPLC-ELSD Chromatographic column: 
Zorbax Extend-C18 (Agilent) 
− Purospher® Star RP-18 
(Merck) − Nucleodur® C18 
Pyramid (Macherey-Nagel) − 
Nucleodur® C8 Gravity 
(Macherey-Nagel) fully 
sealed with end caps, 250 x 3 
mm in size and 5 μm parƟcle 
size 
Second phase: 
A, methanol - buffer soluƟon - 
acetone 69:24:7 (by volume), 
B, methanol - buffer soluƟon - 
acetone 11:82:7 (by volume). 
InjecƟon Volume: 10 µl, 
Mobile Phase Flow Rate: 0.5 
ml/min 
Sensor: EvaporaƟve Light 
ScaƩering Sensor (ELSD) 
− ELSD DriŌ Tube 
Temperature: 85 °C 
− ELSD Nitrogen Flow Rate: 
2.5 l/min 
− ELSD Gain: 1 

[30] 
  

Compiled by the author based on the sources used [12-30] 

 
 
 

 
 

Figure 2-DistribuƟon of methods for the analysis of food dyes 
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Looking at Table 2, you can see in Figure 1 which techniques are more researched and 
effecƟve. The diagram shows chromatographic analysis methods for determining food addiƟves of 
dyes. Recently, to a greater extent, in research works, one can see the technique of using liquid 
chromatography, which determines a large number of dyes with only one experiment. The 
percentage of the defined HPLC techniques was 41%, Thin Layer Chromatography 17%, all others 
6% each. 

  
4. Solid-phase extracƟon methods 
 
Table 2 shows the methods of liquid and thin-layer chromatography. In the third arƟcle, 

high-efficiency liquid chromatography (HPLC) was used both with a mulƟdimensional calibraƟon 
diode matrix by the parƟal least squares (PLS) method and the principal component regression 
(PCR) method applied to chromatograms with overlapping peaks, were used to create an 
environmentally friendly and reasonable method with short isocraƟc eluƟon. And in the eighth 
arƟcle in liquid chromatography, sulfonated dyes were extracted using an SPE cartridge with 
modified NH2-aminopropyl silica, and then determined by high-performance reverse phase liquid 
chromatography (RP-HPLC) using column C18 with gradient eluƟon with ammonium acetate buffer 
(pH 6.7), methanol and acetonitrile. There are also methods of gas chromatography, SPE methods 
are used for preparaƟon, and solid–phase microextracƟon is used for sample preparaƟon, the 
advantages of which are miniaturizaƟon. Here is the data on opƟmizaƟon of GC-MS/MS 
parameters: selecƟon of GC column and temperature program, opƟmizaƟon of MS/MS 
parameters. SPE is a method used to purify and isolate certain components from a sample, while 
GC/MS is a method used to idenƟfy and quanƟfy these components. When used together, these 
methods allow for detailed chemical idenƟficaƟon of samples. Table 3 of the literature review 
shows the process of solid-phase extracƟon.  
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Table 3. Sample PreparaƟon and SPE Methods for Determining Food Color AddiƟve Content 
in Food Samples 

 
№ Food coloring Analyte Extraction, sample 

preparation 
Ref. 

1 Beverages, 
carbonated and non-
carbonated, tea 

Acesulfame, Tartrazine, 
Saccharin, Amaranth, Sodium 
Cyclamate, Ponceau 4R, Sunset 
Yellow, Allura Red AC, 
Aspartame, Acid Red 13, 
Pontacylrubin R, 2,4-
Dichlorophenoxyacetic Acid, 
Methylparaben, Thiabendazole, 
Brilliant Blue FCF, Ponceau 3R, 
Ethylparaben, Auramine O, Acid 
Red 52, Erythrosine, Lacquered 
Blue V, Isopropylparaben, 
Propylparaben, Methanil 
Yellow, Neotame, 
Benzylparaben, Butylparaben, 
Acid Red 92, Rhodamine B 

Degassing in an ultrasonic 
bath, eluted with 
methanol 

[15] 

2 Carbonated and non-
carbonated drinks 

Tartrazine (E102), Quinoline 
yellow (E104), Azorubine 
(E122), Ponceaju CR (E124), 
Allura red ICE (E129), Patent 
blue B (E131), Brilliant blue FSF 
(E133) 

Degassing in an ultrasonic 
bath, sample drops were 
dissolved in warm water, 
filtration, eluted with 
methanol concentrations 
of an acetate buffer 
mixture at pH 3.5 

[18] 

3 Beverages, 
confectionery, dairy 
products, 
pharmaceuticals, oral 
care products and 
gelatin desserts. 

Azorubine E122, Brilliant Blue 
E133, Ponceau 4R E124, Orange 
Yellow E110, Quinoline Yellow 
E104, Tartrazine E102, Indigo 
Carmine E132 

Degassing took place in 
an ultrasonic bath, the 
sorbents were rinsed 
with water, elution with 
aqueous solutions of 
NaOH, TEA, imidazole, 
AMP or morpholine. 

[20] 

4 Carbonated drinks, 
fruit rolls (lavash) and 
ice cream. 

Sunset Yellow (E110), Indigo 
Carmine (E132), Carmoisine 
(E122), Quinoline Yellow (E104), 
Ponceau 4R (E124), Allure Red 
(E129), Brilliant Blue (E133), 
Tartrazine (E102) 

Removal of the aqueous 
fraction, alcohol 
solutions were dried in a 
rotating evaporator 
under vacuum, water was 
added, then filtered with 
a 0.45 microns thick 
membrane 

[21] 

5 Candies, jams, drinks, 
salted fish, Chinese 
sausage, pie. 
 

Tartrazine, amaranth, indigo 
carmine, ponceau 4R, sunset 
yellow, allura red, carmoisine, 
fast green FCF (Food Green 3), 
brilliant blue, quinoline yellow 
and indocyanine green. 

The samples were diluted 
with a 3% solution of 
ammonium acetate, 
degassing took place in 
an ultrasonic bath, 
elution took place with 
methanol 

[22] 

Compiled by the author based on the sources used [15-22] 
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Results and discussion 
 

As for natural dyes, there are many advantages, but the use of very cheap and affordable 
syntheƟc dyes is becoming more common. We have reviewed several chromatographic methods 
for the determinaƟon of dyes in non-alcoholic and alcoholic beverages. Recently, the most 
commonly used chromatographic method is high-performance liquid chromatography, which 
idenƟfies natural dyes along with syntheƟc dyes. HPLC DAD is an economical method for the 
determinaƟon of anthocyanins and carotenoids, while HPLC-MS/MS is very effecƟve in the 
determinaƟon of syntheƟc dyes, as it can also detect very complex foods. HPLC (UV-Vis) methods 
are inexpensive and accurately idenƟfy natural and syntheƟc dyes in beverages. The peculiarity of 
solid-phase extracƟon (SPE) is that when separaƟng simple syntheƟc dyes and cleaning the matrix 
from impuriƟes, very high-quality work is performed. When determining dyes such as Amaranth, 
due to the limited capacity of the cartridges, it may not be isolated from the composiƟon of the 
product under study. When used in dispersed solid-phase extracƟon, simplicity, minimal use of 
solvents and fast results, versaƟlity in various analyzed products. The QuEChERS solid-phase 
extracƟon method accelerates sample preparaƟon, the reagents used are inexpensive and ideal 
for the determinaƟon of dyes in meat and beverages. Thanks to magneƟc cleaning, syntheƟc food 
dyes are separated. 

This review is intended to develop the definiƟon of the composiƟon of a substance, that is, 
the composiƟon of food and beverages, in the field of analyƟcal chemistry. The significance of this 
review: in food quality assessment, in work to control compliance with the requirements of 
internaƟonal or naƟonal standards for the effecƟve and economical determinaƟon of natural and 
syntheƟc dyes by chromatographic method; in the development of analyƟcal technologies, in the 
development of new technologies (HPLC DAD, HPLC-MS/MS, SPE, QuEChERS) in order to improve 
consumer safety; By simplifying and reducing the cost of analyƟcal work, QuEChERS methods can 
produce analyƟcal work on the cheap and in less Ɵme; use in various industries this may include 
not only the producƟon of beverages, but also the producƟon of meat and other food products. 
Who needs an overview of these methods: to control the quality of producƟon, to monitor the 
requirements of safety standards of regulatory authoriƟes, to find new methods for scienƟfic 
research centers, as well as consumers to protect their rights. 

 
Conclusion 
 
In conclusion, it is essenƟal to emphasize that while natural food addiƟves possess 

beneficial properƟes, syntheƟc addiƟves are also widely used due to their cost-effecƟveness and 
ability to provide more stable color in products. However, adherence to naƟonal standards and 
Codex Alimentarius guidelines is crucial. Natural colorants play an important role in agronomy, and 
their proper use brings significant health benefits. To prevent potenƟal health risks, syntheƟc 
colorants oŌen require detecƟon through methods such as high-performance liquid 
chromatography (HPLC) and capillary electrophoresis. 

For detecƟon, simple UV-Vis/DAD techniques, as well as tandem mass spectrometry (MS), 
are commonly used. Sample preparaƟon from complex food products, including purificaƟon, 
involves various extracƟon methods: membrane filtraƟon, liquid-phase extracƟon, and solid-phase 
extracƟon. For liquid samples, diluƟon and injecƟon methods, such as solid-phase extracƟon (SPE), 
are preferable. 

Thus, a review of colorant analysis methods confirms their significant impact on food safety 
and quality. The use of both natural and syntheƟc colorants requires strict regulatory control and 
compliance with naƟonal standards, such as the Codex Alimentarius. While natural addiƟves have 
health benefits, they may not always compete with syntheƟc ones in terms of cost and durability. 
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Consequently, it is essenƟal to apply high-efficiency analyƟcal methods, including HPLC, capillary 
electrophoresis, and mass spectrometry, for the idenƟficaƟon and quality control of food 
colorants. 

For sample preparaƟon and purificaƟon of complex product structures, various extracƟon 
methods, including membrane filtraƟon and liquid-phase extracƟon, allow for precise and effecƟve 
analysis. The combinaƟon of these methods ensures reliable assessment and control over product 
safety, which is parƟcularly important in the context of globalizaƟon and the proliferaƟon of new 
food addiƟves. 

Therefore, the conƟnued development and improvement of food addiƟve analysis 
methods, including colorants, play a key role in ensuring consumer health and maintaining food 
quality standards. 
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Хроматографические методы анализа и пробоподготовки для определения пищевых 

красителей в напитках 
 
Аннотация 
 
Использование безалкогольных напитков растет с каждым годом, а следовательно, при 

больших объемах производства и реализации продукции в больших объемах возможно 
длительное нахождение на складах, и все более распространенным становится 
использование пищевых красителей длительного хранения с целью сохранения жидкого 
вида товара. Поскольку синтетические красители дешевы и эффективны для использования 
в производстве, спрос растет, но для того, чтобы они не превышали нормы международных 
требований, их лабораторное тестирование должно быть обязательным. В настоящее время 
мы должны поддерживать использование натуральных пищевых красителей в соответствии 
с направлением зеленой экономики, в зависимости от неблагоприятных условий и 
различных заболеваний синтетических красителей. Натуральные пищевые красители не 
только окрашивают, но и предупреждают различные заболевания и оказывают лечебное 
воздействие на болезни. Целью литературного обзора образцов для определения этих 
красителей в лабораторных условиях является изучение того, какие методы наиболее 
изучены и какие виды больше использовались за последние 10 лет, а также какие более 
удобные, простые и экономичные. В последнее время все более исследуемыми методами 
являются ВЭЖХ в сочетании со спектрофотометрическими (УФ-Вид) или диодно-матричными 
детекторами (ДМД), за которыми следует ВЭЖХ с использованием методов 
спектрофотометрии МС/МС, которые, по-видимому, также предпочитаются 
исследователями в этой области, поскольку характеризуются низкой стоимостью прибора и 
не требуют специальных навыков. Однако следует иметь в виду, что индивидуальные 
характеристики спектров, полученных для отдельных цветов, во многом зависят от состава 
раствора или подвижной фазы, а также от использования соответствующей кислоты или 
щелочи. Также можно ознакомиться с разновидностями образцов для приготовления и их 
удобными методиками.  

 
Ключевые слова: пищевые красители, пищевые добавки, безалкогольные напитки, 

хроматографические методы. 
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Сусындардағы тағамдық бояғыштарды анықтауға арналған хроматографиялық талдау 
және сынама дайындау әдістері 

 
Аннотация Алкогольсіз сусындарды пайдалану жыл сайын артып келеді, демек, үлкен 

көлемде өндіріс пен өнімді сату кезінде қоймаларда ұзақ уақыт болуы мүмкін, ал 
тауарлардың сұйық түрін сақтау үшін ұзақ сақталатын тағамдық бояғыштарды қолдану жиі 
кездеседі. Синтетикалық бояғыштар өндірісте пайдалану үшін арзан және тиімді 
болғандықтан, сұраныс артып келеді, бірақ олар халықаралық талаптардан аспауы үшін 
оларды зертханалық тестілеу міндетті болуы керек. Қазіргі уақытта біз қолайсыз жағдайларға 
және синтетикалық бояғыштардың әртүрлі ауруларына байланысты жасыл экономиканың 
бағытына сәйкес табиғи тағамдық бояғыштарды қолдануды қолдауымыз керек. Табиғи 
тағамдық бояғыштар бояуды ғана емес, сонымен қатар әртүрлі аурулардың алдын алады 
және ауруларға емдік әсер етеді. Зертханалық жағдайда осы бояғыштарды анықтауға 
арналған үлгілерді әдеби шолудың мақсаты соңғы 10 жылда қай әдістер ең көп зерттелгенін 
және қай түрлер көбірек қолданылғанын, сондай-ақ қайсысы ыңғайлы, қарапайым және 
үнемді екенін зерттеу болып табылады. Жақында барған сайын зерттелетін әдістер 
спектрофотометриялық (ультрафиолет көрінісі) немесе диод-матрицалық детекторлармен 
(DMD) біріктірілген HPLC болып табылады, содан кейін MS/MS спектрофотометрия әдістерін 
қолданатын HPLC осы саладағы зерттеушілер де таңдаған сияқты, өйткені олар құрылғының 
төмен құнымен сипатталады және қажет емес арнайы дағдылар. Алайда, жеке түстер үшін 
алынған спектрлердің жеке сипаттамалары көбінесе ерітіндінің құрамына немесе 
жылжымалы фазаға, сондай-ақ тиісті қышқылды немесе сілтіні қолдануға байланысты екенін 
есте ұстаған жөн. Сондай-ақ, сіз дайындауға арналған үлгілердің түрлерімен және олардың 
ыңғайлы әдістерімен таныса аласыз.  

 
Түйінді сөздер: Тағамдық бояғыштар, тағамдық қоспалар, алкогольсіз сусындар, 

хроматографиялық әдістер. 
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кукурбит[6]урила на гидрокси-апатит 
для морфологической настройки его 
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композиционных материалов 
 Толкынай Бурханбаева 
Кафедра химии, факультета естественных наук, Евразийского национального 
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В современную эпоху персонализированной медицины существует значительная 

потребность в создании новых материалов для имплантатов, которые должны обладать 
определенными характеристиками. Для успешного применения в медицинских целях такие 
материалы должны иметь оптимальное сочетание различных свойств. 

Ключевыми характеристиками композиционных биоматериалов являются их состав, 
форма, структура, морфология поверхности и механические свойства. Важным аспектом 
таких материалов является их биосовместимость, то есть способность взаимодействовать с 
окружающими тканями без вызывания нежелательных реакций или воспалений. Кроме того, 
желательно, чтобы такие материалы стимулировали рост сосудов или костей вокруг них, 
способствуя заживлению и восстановлению поврежденных тканей. 

В случае с имплантатами или материалами для лечения ран все эти свойства 
определяют способность материала взаимодействовать с окружающими тканями. 
Биоактивные материалы могут служить основой для роста новых тканей, например, для 
ускорения регенерации повреждений. Таким образом, разработка таких материалов 
является ключевым аспектом в улучшении качества медицинской помощи и повышении 
эффективности лечения. Успех персонализированной медицины в значительной степени 
зависит от прогресса в области разработки новых материалов для имплантатов, обладающих 
всеми необходимыми характеристиками для безопасного и эффективного взаимодействия 
с биологическими тканями. Инновации в этой области открывают новые горизонты для 
лечения различных заболеваний и повреждений, обеспечивая пациентам более быстрое 
восстановление и улучшение качества жизни. 

С другой стороны, материалы, контактирующие с внутренней средой орга-низма, 
должны быть максимально нетоксичными для клеток и тканей. Однако многие вещества, 
обладающие высокими антибактериальными свойствами, часто оказываются достаточно 
токсичными, что приводит к низкой биосовместимости. Биосовместимость определяется 
характером и степенью взаимодействия между биоматериалами и тканями организма и 
является одной из важнейших проблем в исследованиях биоматериалов. Она включает 
иммунное отторжение или воспалительную реакцию окружающих тканей на присутствие 
инородного тела в организме. 
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В связи с этим, ко всем биомедицинским устройствам предъявляются чрезвычайно 
высокие клинические требования. Перед имплантацией в организм человека требуется 
тщательный процесс модификации поверхности материалов для повышения их 
биосовместимости. Создание материалов, которые одновременно являются 
биосовместимыми и обладают специфической биологической активностью, представляет 
собой нетривиальную задачу. 

Помимо этого, современные клинические методы лечения часто основаны на 
пероральном или внутривенном введении лекарственных средств. Такой подход 
обеспечивает высокий уровень препарата в крови сразу после введения дозы, но затем его 
концентрация быстро снижается ниже терапевтического окна. Это может привести к тому, 
что концентрация препарата сначала достигает токсического уровня, а затем падает ниже 
терапевтического, делая терапию менее эффективной. 

Следовательно, разработка новых биоматериалов и методов доставки 
лекарственных средств требует решения множества сложных задач. Необходимо создавать 
материалы, которые не только минимально токсичны и биосовместимы, но и обладают 
необходимой биологической активностью для обеспечения эффективного лечения. 
Инновационные подходы в этой области могут значительно улучшить качество медицинской 
помощи, предоставляемой пациентам, и повысить эффективность лечения различных 
заболеваний и повреждений. 

Имплантаты, высвобождающие лекарственные средства, стали перспективной 
альтернативой традиционным методам перорального и внутривенного введения лекарств 
для широкого спектра клинических применений. В настоящее время известны такие 
материалы, используемые для разработки имплантатов с контролируемым 
высвобождением лекарств, как титановые нанотрубки, пористый кремний, полимеры и 
различные микротехнологии. 

Импланты высвобождающие лекарственные средства, обладают рядом уникальных 
преимуществ. Они могут обеспечивать устойчивое, дистанционно контролируемое, 
программируемое и локализованное высвобождение лекарств непосредственно в нужном 
месте. Это делает терапию более эффективной, снижая риск побочных эффектов для 
пациентов. Такие возможности трудно достичь при обычном системном введении лекарств. 

Особое место среди имплантатов занимают биоактивные материалы, способные 
стимулировать рост новой ткани вокруг себя. Это позволяет значительно улучшить процессы 
заживления и восстановления, что особенно важно в медицинских применениях, связанных 
с лечением ран и повреждений. Биоактивные материалы могут ускорять регенерацию 
тканей, что делает их незаменимыми в медицинской практике. 

Все характеристики материалов для имплантатов, позволяющие придать 
биоподобность играют важную роль в их применении в медицине. Исследования и 
разработки в этой области постоянно продвигаются вперед, стремясь найти луч-шие 
материалы, которые удовлетворяют всем требованиям и обеспечивают опти-мальные 
результаты для пациентов. Инновации в разработке таких материалов могут привести к 
значительным улучшениям в лечении различных заболеваний и повреждений, обеспечивая 
более быстрое и эффективное восстановление пациентов. 

Таким образом, создание и применение имплантатов, высвобождающих 
лекарственные средства, открывают новые горизонты в медицинской науке и практике. Они 
не только повышают эффективность терапии, но и значительно улучшают качество жизни 
пациентов, минимизируя побочные эффекты и обеспечивая более точное и 
целенаправленное лечение. 
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Abstract 
This article explores the significance of the oil and gas sector in Kazakhstan’s economy. The 

industry contributes between 15-20% of the country’s Gross Domestic Product (GDP) and 
generates 40-46% of state budget revenues. Additionally, oil and gas products account for 60-70% 
of Kazakhstan’s total exports. The article examines the sector's influence on infrastructure and 
social progress, highlighting its role in job creation, funding social programs, and enhancing 
transportation and energy infrastructure. However, volatility in oil prices can challenge the 
stability of the national budget. The study also delves into Kazakhstan’s oil and gas reserves and 
its standing in the global energy market. With over 200 oil and gas fields, including major deposits 
such as Tengiz, Karachaganak, and Kashagan, the sector is pivotal to the country’s energy industry. 
The ongoing growth in oil production and the discovery of new reserves strengthen Kazakhstan’s 
energy security. Nevertheless, the industry also presents challenges, such as environmental 
concerns and social disparities. Therefore, economic diversification, reinvesting oil and gas 
revenues into processing industries, and adopting sustainable development policies are crucial for 
ensuring long-term economic stability. 

Keywords: Kazakhstan’s economy, oil and gas industry, GDP contribution, budget 
revenues, infrastructure development, social impact, sustainable growth. 

 
Introduction 
Kazakhstan's economy is heavily dependent on the development of the oil and gas sector. 

Approximately 15% of the country's Gross Domestic Product (GDP) is generated by this industry, 
while around 40% of state budget revenues come from oil and gas activities. The sector also plays 
a crucial role in Kazakhstan’s export structure. For instance, in 2019, oil production reached 90.5 
million tons, increasing the industry's share in GDP to 14.4%. That same year, oil and gas exports 
generated 12.3 trillion tenge in revenue. However, fluctuations in global oil prices have a direct 
impact on Kazakhstan’s economy. In 2020, the drop in oil demand and a 70% decline in oil prices 
significantly affected the country’s economic stability. As a result, Kazakhstan remains highly 
dependent on the oil and gas sector. To mitigate this dependency, it is essential to diversify the 
economy and develop other industries.A significant portion of Kazakhstan's state budget revenue 
comes from the oil and gas industry. For example, in 2009, oil and gas sector revenues contributed 
1,531.2 billion tenge, accounting for 40.5% of total state income. In recent years, this figure has 
fluctuated due to changes in oil prices. In 2022, rising oil prices increased the share of extractive 
industries in the budget to 46%. These figures highlight the substantial contribution of the oil and 
gas sector to Kazakhstan’s state budget. However, oil price volatility can impact the stability of 
budget revenues [1]. 

Beyond its economic significance, the oil and gas sector has a major influence on 
Kazakhstan’s social and infrastructure development. This impact can be examined in several key 
areas: The oil and gas industry provides direct and indirect employment opportunities, boosting 
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overall workforce engagement. Revenues from the sector help fund essential areas such as 
education, healthcare, and social welfare. Investments in social infrastructure in oil-producing 
regions contribute to improved living standards for local populations. The sector supports the 
development of oil pipelines, refineries, and transportation networks. Oil revenues facilitate the 
expansion of cities and essential services in key industrial areas. Given its economic, social, and 
infrastructural importance, the oil and gas sector remains a key pillar of Kazakhstan's national 
development. However, to ensure long-term stability, economic diversification and sustainable 
development strategies must be prioritized. 

The oil and gas sector significantly contributes to infrastructure development by expanding 
transportation networks and energy facilities. The construction of new pipelines, roads, and ports 
facilitates the transportation of oil and gas while enhancing the overall transport infrastructure. 
Additionally, the industry stimulates the development of energy facilities, strengthening the 
country's energy security. The growth of oil and gas enterprises requires the establishment of 
industrial zones and service facilities, which supports the expansion of industrial infrastructure. 

However, the development of the oil and gas industry may also lead to environmental 
concerns and increased social inequality. Therefore, adhering to sustainable development 
principles and minimizing environmental impact is crucial. While the oil and gas sector plays a key 
role in Kazakhstan’s social and infrastructure growth, a comprehensive approach is needed to 
manage its potential negative effects effectively. 

Kazakhstan ranks among the world's leading countries in oil and gas reserves. The country 
has over 200 discovered oil and gas fields, including major deposits such as Tengiz and 
Karachaganak. In terms of proven oil reserves, Kazakhstan is among the 16 countries that 
collectively hold 90% of the world’s confirmed oil resources. Furthermore, considering the 
estimated reserves of Kashagan and Tengiz, which are highly reliable in terms of accuracy, 
Kazakhstan ranks among the top ten oil-rich nations globally. In terms of oil production volume, 
Kazakhstan holds the 16th position worldwide. Since gaining independence, the country's oil 
production has increased fourfold, from 400,000 barrels per day to 1.7 million barrels per day. 

The oil and gas sector remains a strategically important industry for Kazakhstan’s economy. 
The growth in oil production and the discovery of new fields continue to make a significant 
contribution to the country’s economic expansion [3]. 

 
Results and Discussion 
Atyrau Region holds Kazakhstan’s most extensively explored oil reserves, with over 75 

discovered fields. The region’s largest oil deposits include Tengiz and Kashagan, along with 
Korolevskoye and Kenbay. In Mangystau Region, more than 70 oil fields have been identified, 
though fewer than half are actively being developed. Many of these fields are in the final stages 
of extraction, and most remaining reserves are classified as hard-to-recover resources. The largest 
fields in this region are Uzen, Zhetybai, Kalamkas, and Karazhanbas. 

In West Kazakhstan Region, the Karachaganak field is the most significant oil and gas 
deposit. Meanwhile, Aktobe Region is considered another promising area for oil and gas 
exploration, with around 25 known fields. The most notable geological discovery in this region is 
the Zhanazhol group of fields. 

The Kyzylorda and Karaganda Regions primarily rely on the Kumkol group of fields, making 
them Kazakhstan’s fifth-largest oil and gas-producing province [4]. 

Following the successful offshore exploration program conducted by the Consortium in 
2003, Kazakhstan’s geological exploration progress has been relatively modest. However, a few 
noteworthy discoveries have been made, including: North Truvar (500 million barrels of oil 
reserves or 68.5 million tons), Angsagan (17.5 billion cubic meters of gas), Rozhkovskoye (17 billion 
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cubic meters of gas), Rovnoe (112 million barrels of oil or 41 million tons, plus 80 billion cubic 
meters of gas). 

Despite these discoveries, many exploration efforts in the offshore Caspian region have 
been unsuccessful. Drilling operations at Kurmangazy, Tupkaragan, and Atash fields have not 
yielded the anticipated results. Additionally, the economic viability of recently discovered fields 
such as Zhambyl, Zhemchuzhina, and the "N" block remains uncertain under current market 
conditions. Moreover, all major discoveries in recent years have been made by foreign investors, 
while Kazakhstan’s national oil and gas company has struggled to achieve substantial results in its 
geological exploration program. 
 
 

 
 

Figure 1 – Distribution of Oil Production Volume 
 

 By the end of 2023, Kazakhstan's oil production totaled 89.9 million tons, with exports reaching 
70.5 million tons. The distribution of exports among major producers was as follows: Tengizchevroil 
(TCO) - 28.9 million tons, Karachaganak Petroleum Operating (KPO) - 12.1 million tons, and North 
Caspian Operating Company (NCOC) - 18.8 million tons. 
 According to national projections, oil production is expected to increase, reaching 111.8 million 
tons by 2030. This growth will be driven by several large-scale projects:Tengizchevroil’s Future 
Expansion Project, which aims to boost annual oil production by 12 million tons. Karachaganak Field’s 
Production Plateau Maintenance Project, ensuring a stable annual output of 11-12 million tons. New gas 
processing plants at Kashagan, which will produce 3 billion cubic meters of commercial gas and increase 
annual oil production from 16 million tons to 20 million tons [6]. 
 Kazakhstan has achieved notable success in regulating its oil and gas sector, positively impacting 
both the national economy and the country’s global reputation. Economic stability in Kazakhstan 
remains heavily reliant on the oil and gas industry, which continues to be the primary contributor to the 
state budget. Hydrocarbon exports constitute almost half of the country’s total export revenues, 
reinforcing the sector’s crucial role in driving economic development. 
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Figure 2 – Oil Production and Export, Billion Cubic Meters 
Source: Compiled by the author based on data from [1-2]. 

 
 Kazakhstan's economy continues to experience steady growth, primarily driven by the oil 

and gas sector, which plays a dominant role in raw material extraction and trade. However, the 
processing industry remains relatively underdeveloped, emphasizing the need to expand the 
secondary sector. 
 While the non-oil sector remains a key component of the economy, further economic 
diversification is essential. Strengthening this progress requires greater investments in agriculture, 
manufacturing, and the service industry. 
 

Table 1- Key Stages and Events 
Period Key Events Impact on the Economy 

2014–2016 Decline in oil prices, slowdown in GDP 
growth: 1.2% in 2015, -0.2% in 2016 

Reduction in export revenues, 
slowdown in economic growth 

2017–2019 Stabilization of oil prices, GDP growth: 
4% in 2017, 4.1% in 2018, 4.5% in 2019, 
increase in oil production 

Economic recovery, favorable 
conditions, GDP growth 

2020–2021 Decline in oil demand, production cuts, 
GDP contraction of 2.6% in 2020, 
followed by 3.5% growth in 2021 

Reduced oil demand, lower production, 
economic downturn in 2020, followed 
by recovery in 2021 

2022–2023 High oil prices, export growth of 39.9% 
in 2022, economic growth rate of 4.9% 
in 2023өсу қарқыны   
 

Continued economic expansion, 
supported by non-resource sectors 

  
Over the last decade, Kazakhstan's oil and gas sector has demonstrated stable financial 
performance, despite fluctuations in global energy prices. This industry remains a key pillar of the 
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national economy, accounting for approximately 16% of the country’s GDP and contributing 
between 30% and 50% of state budget revenues. These figures underscore the sector’s critical 
role in ensuring economic stability and government funding. 
 Foreign direct investment (FDI) continues to be a major driver of industry growth. Over the 
past ten years, around one-third of all foreign investments in Kazakhstan have been directed 
toward the oil and gas sector. These financial inflows have facilitated the development of large-
scale infrastructure projects, technological modernization, and enhanced competitiveness in the 
global energy market. 
 Kazakhstan’s leading national oil and gas company, KazMunayGas (KMG), has also shown 
steady growth. In Q1 2024, KMG’s revenue surged by 18% year-over-year, reaching 2,227 billion 
tenge (approximately 4.9 billion USD). Additionally, the company’s net profit increased by 4.7%, 
totaling 300 billion tenge (around 667 million USD), reinforcing its financial resilience amid market 
volatility. 
 The sector’s production capacity remains robust. In 2023, Kazakhstan produced 90 million 
tons of oil, with 70.5 million tons designated for export. These figures reaffirm Kazakhstan’s 
strategic importance as a major hydrocarbon exporter and its crucial role in supplying global 
energy markets [1]. 

 
Figure 3 – Gas  Production and Export, Billion Cubic Meters 

 
Source: Compiled by the author based on data from [1-2]. 

          From 2014 to 2023, gas production and export in Kazakhstan exhibited varied dynamics. Gas 
production increased from 43.2 billion cubic meters in 2014 to its peak of 56.4 billion cubic meters 
in 2019. This growth was primarily driven by rising industrial activity and the development of gas 
fields. However, between 2020 and 2022, production started to decline, likely due to the 
pandemic, decreased global demand, and technical challenges. Despite this, production reached 
a new record level of 59.1 billion cubic meters in 2023, possibly indicating the launch of new 
projects and the sector's recovery. 
 Gas exports followed a similar trend, increasing from 10 billion cubic meters in 2014 to 18 
billion cubic meters in 2019, reflecting growing external demand. However, in subsequent years, 
exports began to decline, reaching 14 billion cubic meters in 2022. This decrease could be 
attributed to reduced demand from key partners such as Russia and China or increased domestic 
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gas consumption. By 2023, exports stabilized at 15 billion cubic meters, suggesting a partial 
recovery in international supply flows [5]. 
 Kazakhstan has achieved significant progress in regulating its oil and gas sector, which has 
had a positive impact on both the national economy and the country's international reputation. 
Economic stability is primarily ensured by the oil and gas sector, which serves as the main source 
of state budget revenues. Hydrocarbon exports account for nearly half of the country’s total 
export revenues, making the industry a key driver of economic development. 
 The introduction of an updated legislative framework and tax incentives has significantly 
enhanced Kazakhstan’s investment attractiveness. These measures have stimulated foreign direct 
investment inflows, positioning Kazakhstan as one of the most favorable destinations for oil and 
gas companies in Central Asia. International partnerships and long-term agreements further 
strengthen Kazakhstan’s role as a reliable energy supplier in the global market. Infrastructure 
development has also been a key factor in the industry's success. Expanding and modernizing 
pipelines as well as upgrading oil refineries have allowed Kazakhstan to enhance export 
capabilities and improve resource processing efficiency. These efforts have reinforced the 
country’s position in the global energy market, enabling participation in new logistics chains. 
 One of the most pressing challenges is the transition to alternative energy sources. 
However, the pace of energy sector diversification remains insufficient, making it difficult for the 
country to reduce carbon dependency and fulfill international sustainability commitments. 
Additionally, a complex regulatory environment and bureaucratic procedures continue to slow 
down sectoral development. Investors face lengthy project approval processes and difficulties in 
implementing legislative initiatives. These barriers reduce Kazakhstan’s attractiveness for new 
projects and limit the inflow of necessary technologies and financial resources. Addressing these 
issues requires decisive actions to ensure the long-term stability and sustainable growth of the oil 
and gas sector. 
 

Conclusion 
Kazakhstan's oil and gas sector serves as a key pillar of the national economy, not only 

meeting domestic demand but also enhancing the country’s standing in global markets. Oil and 
gas exports remain a primary source of budget revenue, contributing to the stability of the national 
economy. However, the sector faces several challenges, the resolution of which will shape its 
future development. 

Oil and gas production in Kazakhstan has been steadily increasing, with Tengiz, Kashagan, 
and Karachaganak being the largest contributors to overall output. Additionally, a significant 
portion of exports is transported via the Caspian Pipeline Consortium, recognized as the most 
efficient oil transportation route. The country’s vast geological reserves provide potential for 
further production expansion in the future. 

However, several factors hinder the sustainable development of production. These include 
domestic gas shortages, outdated processing infrastructure, and the economic inefficiency of 
certain oil and gas projects. Furthermore, Kazakhstan's dependence on exports via Russia and 
geopolitical risks necessitate the development of alternative export routes. Diversification and 
technological modernization should be among the sector’s top priorities. By expanding alternative 
export pathways, increasing gas processing capacity, and adhering to environmental standards, 
Kazakhstan can ensure a stable and secure production level. Additionally, attracting investments, 
improving legislation, and strengthening human capital are crucial for the sustainable 
development of the oil and gas industry. In conclusion, Kazakhstan possesses significant potential 
in the oil and gas sector, but effectively addressing current challenges is essential to fully harness 
this potential. Long-term planning, innovation, and strategic decision-making can transform this 
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industry not only into an economic backbone but also into a key driver of Kazakhstan’s global 
influence. 
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 Компания Philips, существующая на рынке более века, демонстрирует непрерывное 
стремление к совершенствованию, активно внедряя инновации, которые влияют на жизнь 
каждого из нас. Начав свой путь в 1891 году с производства лампочек, сегодня компания 
является глобальным лидером, задающим вектор развития в сфере здравоохранения. 
История Philips – это пример успешных трансформаций и смелых стратегических решений, 
которые позволили не только выстоять в условиях жесткой конкуренции и экономических 
потрясений, но и стремительно развиваться на протяжении 130 лет. Даже в условиях 
динамично меняющегося мира, где технологии могут быстро устаревать, продукция Philips 
остается актуальной и востребованной, благодаря неизменной миссии компании – 
создавать инновации, значительно улучшающие здоровье и качество жизни людей. 
 Первые десятилетия нидерландская компания специализировалась на производстве 
электрических ламп. Затем, в период с 1930 по 1980 годы, диверсифицировалась и перешла 
в отрасль электроники и бытовой техники. В этот период компания начала выпускать 
магнитофоны, телевизоры, радиоприемники и электробритвы. Например, в 1939 году, 
выпустив электрическую бритву Philishave, был зафиксирован средний объём продаж на 
уровне 700 единиц в час. Стремительный успех продолжился и в 1960-х годах, когда Philips 
выпустила первый аудиоплеер с компакт-кассетами, а в 1971 году, с наступлением эры видео, 
представила первый видеомагнитофон (VCR). Благодаря таким инновациям в области 
изображений, звука и данных, в 1980-х годах Philips можно было назвать бесспорным 
лидером в цифровом мире. Уже в начале 2000-х годов компания начала постепенно 
включать медицинское оборудование в свой ассортимент. Этот шаг позволил накопить опыт 
в новой сфере и оценить её потенциал. В результате, к 2010 году компания смогла 
утвердиться в качестве лидера в области медицинских технологий и продолжает следовать 
этой цели до настоящего времени. Стремясь положительно повлиять на здоровье и 
благополучие людей с помощью значимых инноваций, международная корпорация 
планирует к 2030 году улучшить жизнь 2,5 миллиардов человек. Сегодня её растущий 
портфель инновационных решений в области медицинских технологий способствует 
оказанию медицинской помощи на всех этапах лечения. 
 В настоящее время Philips работает преимущественно в двух сегментах: 
«Персональное здоровье» и «Диагностика и лечение», являясь безусловным лидером в 
отрасли здравоохранения. Залогом столь успешного положения на рынке является целый 
ряд ключевых стратегических направлений, предпринятых менеджментом компании, о 
которых пойдет речь далее. 
Одним из главных стратегических решений, кардинально изменивших суть деятельности, 
стала стратегия рефокусировки и оптимизации активов. Этот сложный и рискованный шаг 
заключался в том, что Philips приняла решение сосредоточиться преимущественно на 
отрасли здравоохранения, постепенно выводя из портфеля ряд потребительских бизнесов. 



 

 

 «Modern scientific technology» (February 13-14, 2025). Stockholm, Sweden, 2025 

231 

Это позволило высвободить значительные ресурсы для инвестиций в новые перспективные 
направления. 
Трансформация началась в августе 2006 года, когда корпорация объявила о продаже акций 
своего подразделения по производству полупроводников. Акции были распределены между 
тремя компаниями: Kohlberg Kravis Roberts & Co, Silver Lake Partners и AlpInvest Partners NV. 
Сумма сделки составила 8,3 миллиарда евро. Этот шаг оказался успешным, и вскоре 
финансовые показатели Philips продемонстрировали заметное улучшение. Например, чистая 
прибыль компании за четвертый квартал 2006 года удвоилась, увеличившись с €332 млн до 
€680 млн по сравнению с аналогичным периодом 2005 года, а продажи выросли на 6%, 
достигнув €27 млрд [2]. Эти позитивные результаты связывали с успешной продажей 
убыточного подразделения полупроводников. Такой исход послужил вдохновляющим 
импульсом для компании, подтолкнув ее к постепенному отказу и от других направлений 
бизнеса в пользу развития в сфере здравоохранения. Этот процесс продолжился в 2012 году, 
когда компания начала постепенно отказываться от телевизионного бизнеса. К 2014 году 
Philips полностью утратила контроль над производством телевизоров, сохранив за собой 
лишь права на получение роялти за использование своей торговой марки. В 2016 году 
подразделение по производству осветительного оборудования было выделено в 
самостоятельную организацию под названием Signify. Завершающим этапом стала продажа 
подразделения бытовой техники китайской компании Hillhouse Capital в 2021 году за 3,7 
миллиарда евро. 
Следующим важным шагом в рамках концепции рефокусировки и оптимизации активов 
стало активное осуществление стратегических приобретений, которые позволили компании 
значительно укрепить свои позиции на ключевых рынках. Так, в 2000 году нидерландская 
компания приобрела OpƟva CorporaƟon, производителя широко известных электрических 
зубных щеток. Годом позже было завершено приобретение подразделения американской 
компании Agilent Technologies, специализирующегося на производстве медицинского 
оборудования. Продолжая экспансию в медицинской отрасли, в августе 2007 года Philips 
интегрировала в свою структуру компанию Ximis Inc., что существенно расширило 
направление медицинской информатики. В октябре того же года получила права на 
патентное портфолио Moore Microprocessor (MPP), переданное The TPL Group. В этот же 
период в состав корпорации вошла компания Respironics. В феврале 2015 года Philips 
продолжила укреплять свои позиции в области инновационных медицинских технологий, 
завершив приобретение Volcano CorporaƟon, специализирующейся на неинвазивной 
хирургии и системах визуализации. Эти и последующие шаги наглядно демонстрируют 
стратегическую переориентацию Philips, направленную на развитие и производство 
медицинского оборудования, что стало ключевым вектором ее долгосрочной стратегии. 
Второй немаловажной особенностью компании является активное использование 
инноваций и технологического лидерства для укрепления своих позиций на рынке и 
ускорения развития. Philips ежегодно инвестирует значительные средства в исследования и 
разработки (R&D) в сфере здравоохранения. Например, в 2023 году компания направила 
более 1,8 миллиарда евро на R&D, что составило около 9% от ее годового дохода. Такой 
приоритет обусловлен пониманием ключевой роли инноваций в улучшении качества жизни 
людей. Данные инвестиции чаще всего направляются на создание передовых технологий, 
которые преобразуют медицинский уход как в стационарных, так и в домашних условиях, 
повышают качество медицинского обслуживания и делают его более доступным для 
широких слоев населения. Известно, что в 2023 году продукты и решения компании 
улучшили жизнь 1,88 миллиарда человек по всему миру. 
Помимо этого Philips активно внедряет цифровые технологии для создания 
интеллектуальных решений в сфере медицины. В портфеле компании представлены 
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передовые разработки в области диагностической и лечебной визуализации, которые 
основаны на использовании искусственного интеллекта (ИИ). Одним из примеров является 
уникальный широкополосный высокопроизводительный магнитно-резонансный томограф 
(МРТ), разработанный Philips. В МРТ используется инновационная технология 
микроохлаждения, требующая незначительного количества жидкого гелия, что 
обеспечивает высокую операционную эффективность, а благодаря интеграции облачных 
технологий, ИИ и автоматизированных инструментов количественной оценки, упрощает 
обследования и обеспечивает доступ к точной диагностике в таких областях, как неврология 
и онкология. Компания также предлагает облачную платформу HealthSuite, которая 
объединяет данные пациентов из разных диагностических источников в единую систему. Это 
решение позволяет медицинским специалистам работать более слаженно и эффективно, 
оптимизируя процессы лечения. Отдельного внимания заслуживают телемедицинские 
технологии Philips, например, платформы для удалённого мониторинга. Эти решения дают 
врачам возможность следить за состоянием пациентов вне больниц, предоставляя 
своевременную и качественную помощь. 
Таким образом, приведенные выше примеры подтверждают эффективность стратегии 
инноваций и технологического лидерства, которую активно реализует Philips, и которая 
позволяет не только укреплять конкурентные преимущества компании, но и вносить 
значительный вклад в развитие глобального здравоохранения. 
Рассматривая ключевые стратегии Philips, нельзя не отметить ее приверженность принципам 
устойчивого развития. Это охватывает ряд ключевых направлений, каждое из которых 
способствует достижению амбициозных целей, поставленных компанией в ответ на 
глобальные вызовы. 
Одним из таких направлений является социальная ответственность, которой активно 
придерживается корпорация, стремясь улучшить здоровье и благосостояние людей по всему 
миру. Достигается это, во-первых, благодаря внедрению инновационных решений, которые 
способствуют повышению качества медицинских услуг, снижению затрат на обслуживание и 
предоставление людям возможности более эффективно заботиться о своем здоровье. 
Во-вторых, компания уделяет приоритетное внимание созданию оптимальных условий труда 
для своих сотрудников. Она обеспечивает возможности для непрерывного обучения и 
профессионального развития, а также гарантирует безопасность и здоровье на рабочем 
месте. Это способствует формированию в Philips разнообразной команды, насчитывающей 
около 70 000 человек в более чем 100 странах, с разным образованием, взглядами и 
профессиональным опытом. В 2023 году доля женщин на руководящих должностях 
компании достигла 31%, что было отмечено изданием Forbes, включившим Philips в список 
«Лучшие работодатели для женщин». 
В-третьих, компания активно взаимодействует с местными сообществами и поддерживает 
их через различные волонтерские программы, стажировки и инициативы в области STEM, а 
также вносит значительный вклад в Фонд Philips, целью которого является обеспечение 
доступа к качественному здравоохранению для социально незащищенных слоев населения. 
Следующим важным элементом устойчивого развития, на котором сосредоточена компания, 
является экологический аспект. На сегодняшний день Philips ставит перед собой глобальные 
цели в данной сфере, такие как поддержание углеродной нейтральности и использование 
75% возобновляемой энергии в своей деятельности к 2025 году; сокращение выбросов CO₂ 
по всей производственно-сбытовой цепочке в соответствии со сценарием глобального 
потепления на 1,5 °C, основываясь на научно обоснованных целях. Кроме того, компания 
планирует внедрить практики замкнутого цикла на своих площадках, чтобы свести к 
минимуму количество отходов к 2025 году. Эти усилия подчеркивают приверженность Philips 
экологической ответственности и стремление к созданию устойчивого будущего для всех. 
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Другим немаловажным аспектом устойчивого развития выступает управление. Достижения 
компании в этой сфере также масштабны, во-первых, за счет того, что структура управления 
сочетает в себе ответственное лидерство с независимым надзором, которое позволяет 
обеспечивать эффективное и этичное принятие решений на всех уровнях. Во-вторых, Philips 
придерживается высоких стандартов качества продукции и услуг, строго соблюдая все 
применимые законы и нормы. В-третьих, основательно продуманная политика 
вознаграждения, позволяет мотивировать сотрудников на достижение корпоративных 
целей. В-четвертых, компания строго соблюдает свои Общие принципы ведения бизнеса, а 
также систему соблюдения нормативных требований и отчетности, а за счёт бесперебойно 
функционирующей системы управления рисками обеспечивается уверенность в достижении 
стратегических и операционных целей, соблюдения законодательства и поддержания 
целостности отчетности. В-пятых, Philips активно придерживается принципов прозрачности 
в своей деятельности, предоставляя информацию о планах, результатах и вкладе в общество, 
включая налоговую отчетность. Компания взаимодействует с акционерами, клиентами, 
деловыми партнерами, правительствами и регулирующими органами через различные 
платформы, обеспечивая открытость и доверие среди всех заинтересованных сторон. 
Таким образом, именно приверженность принципам устойчивого развития позволяет 
нидерландской компани не только достигать своих бизнес-целей, но и вносить значительный 
вклад в улучшение качества жизни людей и развитие общества в целом. 
Стратегический менеджмент Philips служит ярким примером эффективного применения 
инновационных подходов, которые могут стать ценным уроком для любой компании, 
независимо от сферы её деятельности. Ключевыми элементами этого подхода являются 
гибкость и адаптивность, позволяющие оперативно реагировать на изменения рынка и 
трансформировать бизнес-модель. Не менее важным представляется стратегическое 
видение, дающее возможность не только следовать текущим тенденциям, но и формировать 
долгосрочную стратегию развития, основанную на глубоком понимании потребностей 
клиентов и отраслевых трендов. Это инновации, которые выступают в качестве неуклонного 
двигателя роста: фокус на клиенте, включающий в себя понимание его потребностей и 
создание решений, максимально отвечающих запросам потребителей; эффективное 
управление бизнес-портфелем, содействующее в своевременном выделение 
перспективных направлений и оптимизации распределения ресурсов и, наконец, создание 
сильной корпоративной культуры, способствующей мотивации сотрудников и 
формированию их лояльности к компании. 
Philips не только активно внедряет эти стратегии, но и наглядно демонстрирует их 
эффективность, обеспечивая устойчивый рост и конкурентное преимущество.  
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Аңдатпа: Бұл зерттеудің өзектілігі қазіргі уақытта Азық-түлік қауіпсіздігін әртүрлі 

масштабта бағалауға мүмкіндік беретін кешенді Әдістеменің жоқтығында. Мақалада The 
Economist Group сарапшылары әзірлеген ФАО және The Global Food Security Index 
қолданатын азық-түлік қауіпсіздігін бағалаудың әдістемелік құралдарына талдау жүргізілді. 
Көрсеткіштердің гетерогенді құрамынан, азық-түлік қауіпсіздігі деңгейін бағалаудың 
бірыңғай жүйесінің болмауынан, сондай-ақ олардың ұқсас ерекшеліктерінен тұратын 
ұсынылған тәсілдердің ерекшеліктері ашылды. Әр түрлі деңгейдегі азық-түлік қауіпсіздігін 
бағалау жүйесін жетілдіру қажеттілігі дәлелденген. 

Түйін сөздер: азық-түлік қауіпсіздігі, азық-түлік тәуелсіздігі, қолжетімділік, қауіпсіздік, 
көрсеткіш, әдістеме, мемлекет 
 

Қазіргі жағдайда азық-түлік қауіпсіздігін қамтамасыз ету мәселесі халықаралық 
жұртшылықты жан-жақты талқылау объектісі болып табылады. Дамушы елдердің 
көпшілігінде азық-түлік дағдарысы бар экономикалық дамыған мемлекеттерде азық-түліктің 
абсолютті артық өндірілуі арасында жаһандық парадокс қалыптасты. Азық – түлік қауіпсіздігі 
(бұдан әрі-АТҚ) қамтамасыз ету әлемнің, ұлттық экономиканың және жекелеген 
аумақтардың агроөнеркәсіптік кешенін дамытудың басты бағыты болып саналатын кез 
келген мемлекеттің экономикалық қауіпсіздігінің ажырамас элементі болып табылады. 
Азық-түлік қауіпсіздігін қамтамасыз ету мәселелерін тиімді шешу үшін оны кешенді бағалау 
қажет. 

Мақаланың мақсаты әлемдік ауқымда, елдер мен жекелеген аумақтар деңгейінде 
азық-түлікпен қамтамасыз ету жүйесінің индикаторларын айқындаудың қолданыстағы 
бағалау критерийлері мен әдістемелеріне талдау жүргізу болып табылады. 

Азық-түлік қауіпсіздігін бағалау жүйесі әртүрлі деңгейлерде қалыптасады: жаһандық, 
ұлттық, аймақтық және жергілікті, нақты объектілермен және АТҚ қамтамасыз ету 
міндеттерімен сипатталады (сурет.1). Айта кету керек, әртүрлі ішкі жүйелердегі азық-түлік 
қауіпсіздігін қамтамасыз ету мәселелерін зерттеу кезінде әртүрлі әдістер мен бағалау 
критерийлерін қолдануға байланысты белгілі бір қайшылықтар туындайды. 

АТҚ-ны сипаттайтын бірқатар гетерогенді көрсеткіштер бар, бірақ басқарудың барлық 
деңгейлерінде азық-түлік қауіпсіздігін кешенді бағалаудың бірыңғай тәсілі әлі жоқ. 
Халықаралық деңгейде қолданылатын АТҚ көрсеткіштері мен индикаторлары ұлттық, 
әсіресе аймақтық деңгейде талдау үшін әрдайым қолданыла бермейді. Бұл проблема 
әсіресе үлкен аумақтары, әртүрлі табиғи жағдайлары және өңірлердің ауыл шаруашылығын 
дамыту үшін әртүрлі әлеуеті бар еліміз үшін өзекті болып табылады. 

Халықаралық деңгейде БҰҰ-ның Азық-түлік және ауылшаруашылық ұйымы (ФАО) 
азық-түлік қауіпсіздігін қалыптастыру және бағалау мәселелерімен айналысады. ФАО 
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тәсіліне сәйкес, АТҚ көрсеткіштері азық-түлік қауіпсіздігінің әртүрлі аспектілерін қамтитын 
төрт үлкейтілген блокқа біріктірілген: азық-түліктің болуы, азық-түліктің қолжетімділігі, азық-
түлікке қолжетімділіктің тұрақтылығы, азық-түлікті пайдалану (сурет.2). Әр блок  

бірнеше индикаторларды қамтиды, олардың жалпы саны 43, оның ішінде 31 негізгі 
және 12 көмекші.  

 

 

Сурет 1. Азық-түлік қауіпсіздігінің деңгейлері 
Дереккөз: автор құрастырған 
 

Айта кету керек, ФАО АТҚ көрсеткіштері, ең алдымен, табыстарына қарамастан, 
халықтың барлық топтарын сапалы азық-түлікпен үздіксіз қамтамасыз етуді ұйымдастыруға, 
сондай-ақ азық-түлік қауіпсіздігіне әсер етуі мүмкін сыртқы және әлеуметтік факторлардың 
әсерін бағалауға негізделеді. ФАО сарапшылары АТҚ-ны бағалаудың бұл тәсілі бағалау 
критерийлеріне әлеуметтік компоненттерді қосу арқылы анағұрлым толық деп санайды. 

ФАО көрсеткіштері өте ерекше, АТҚ бағалаудың негізгі және қосымша көрсеткіштерін 
қамтиды, бұл белгілі бір көрсеткіштер жиынтығы бойынша әлем елдерін салыстыруға, 
олардың өзгеру динамикасын бақылауға мүмкіндік береді. ФАО әдістемесінің 
кемшіліктерінің арасында ұсынылған топтардағы кейбір индикаторлардың қайталануын 
атап өткен жөн, бұл азық-түлік қауіпсіздігінің интегралды көрсеткішін есептеуді қиындатады, 
сондай-ақ белгілі бір Елдер бойынша жекелеген көрсеткіштердің болмауы. Сарапшылардың 
пікірінше, әдістемеде аумақтарды азық-түлікпен өзін-өзі қамтамасыз ету көрсеткіштері 
көрсетілмеген, бұл ұлттық деңгейде АТҚ қамтамасыз ету үшін аса маңызды. 

Глобалды 

Мамандандырылған ұйымдар, өңірлік 
бірлестіктер 

Аштықпен күрес бағдарламаларын 
әзірлеу, мұқтаж елдерге көмек көрсету, 
сапа стандарттарын әзірлеу 

Ұлттық 
 Үкімет, заң шығарушы органдар АТҚ қауіпсіздігін қамтамасыз ету үшін 

заңнамалық, нормативтік-құқықтық 
базаны құру 

Өңірлік 

Аймақтық басқару органдары Аймақтық АТҚ салаларын дамыту, 
азық-түлікпен қамтамасыз ету және 
сапаны бақылау 

Жергілікті 

Үй шарашылықтары Үй шаруашылықтары мүшелерінің 
сапалы және ұтымды тамақтану 
нормаларына сай тамақ тұтынуды 
қамтамасыз ету 



 

 

 Proceedings of the 9th International Scientific Conference 

236 

 
Сурет 2. ФАО-ның азық-түлік қауіпсіздігінің көрсеткіштері 
Дереккөз: автор құрастырған. 
 

Бағалау әдістемесіндегі кемшіліктерге қарамастан, БҰҰ азық-түлік және ауыл 
шаруашылығы ұйымы (ФАО) әлемнің елдері мен өңірлері бойынша ақпараттың жеткілікті 
көлемін жинақтайды және жаңартады, агроазық-түлік статистикасының стандарттарын 
әзірлейді, аштықты жоюға, агроазық-түлік секторын орнықты дамытуға бағытталған 
бағдарламаларды әзірлеуге жәрдемдеседі. 

The Economist Group сарапшылары әзірлеген жаһандық азық-түлік қауіпсіздігі индексі 
(the Global Food Security Index) АТҚ бағалау үшін ерекше назар аударуға лайық. БМҚТ, ФАО 
әдістемесімен салыстырғанда, азық-түліктің қолжетімділігі мен сапасын бағалау үшін 
неғұрлым кешенді көрсеткіш болып табылады, ол балдық жүйеде әлемнің 113 елі бойынша 
есептеледі. БМҚТ көрсеткіштерінің жиынтығы төрт топқа біріктіріледі (сурет. 3). 

"Қолжетімділік" (affordability) тобының индикаторлары халықтың азық-түлік сатып 
алу мүмкіндіктерін бағалауға, олардың бағаның ауытқуына төзімділігін, сондай-ақ 
экономикалық құлдырау жағдайында халықтың әлсіз қорғалатын топтарын қолдаудың 
әлеуметтік бағдарламаларының болуын талдауға мүмкіндік береді. "Қолжетімділік" 
(availability) санатының көрсеткіштері мемлекет экономикасының халықты азық-түлікпен 
қамтамасыз ету мүмкіндіктерін, азық-түлікпен қамтамасыз етудегі көлік тәуекелдерін, 
сондай-ақ агроазық-түлік секторының инновациялық даму бағыттарын сипаттайды. "Сапа 
және қауіпсіздік" санаты (сапа және қауіпсіздік) диетаның энергетикалық құндылығын, 
сондай-ақ тамақ өнімдерінің сапасын өлшеуге мүмкіндік береді. Жақында енгізілген 
"тұрақтылық және бейімделу" санаты ел экономикасының табиғи апаттардың әсеріне қол 
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сұғылмайтындығын және әртүрлі тәуекелдерге бейімделу мүмкіндігін анықтауға мүмкіндік 
береді. 

Сурет 3. Жаһандық азық-түлік қауіпсіздігі индексінің көрсеткіштері 
Дереккөз: автор құрастырған. 

 
Көрсеткіштердің кең спектрін зерделеу негізінде елдердің азық-түлік қауіпсіздігі 

деңгейі бойынша рейтингі жасалады. The Global Food Security Index рейтингінің 
көшбасшылары негізінен Финляндия, Франция, Ирландия, Нидерланды, Швеция, 
Ұлыбритания, сондай - ақ Жапония мен Канада сияқты еуропалық мемлекеттер болып 
табылады. Қазақстан осы рейтингте 72,1 көрсеткішімен 32 позицияда тұр. Салыстыру үшін: 
Ресей қазір 43-ші орында (орташа балл 69,1), Беларусь – 55-ші (64,5), Әзірбайжан – 66-шы 
(59,8), Украина – 71-ші (57,9), Өзбекстан – 73-ші (57,5). 

Жоғарыда келтірілген АТҚ бағалау тәсілдерін салыстыра отырып, олардың жалпы 
аспектілерін ажыратуға болады. Екі әдістемеде де азық-түлік тауарларының қол жетімділігі 
мәселелері азық-түліктің болуы мен өндірісі проблемаларынан бөлек. Жан басына 
шаққандағы тәуліктік калория, азық-түліктің шығу тегі, көлік-логистикалық 
инфрақұрылымның жай-күйі, саяси тұрақтылық және т.б. сияқты көрсеткіштер елдердің 
үкіметтеріне сыртқы сын-қатерлер жағдайында экономиканың азық-түлік тұрақтылығын 
күшейту бағдарламаларын әзірлеуге ықпал ететін көрсеткіштер қарастырылады. Сонымен 
қатар, бірдей бағалау критерийлерінің болуына қарамастан, қарастырылып отырған 
әдістердің көрсеткіштерін түсіндіруде айырмашылықтар бар. Мысалы, ФАО әдістемесі 
бойынша "физикалық қолжетімділік" көрсеткіші қолжетімділік көрсеткіші ретінде 
қарастырылады, ал БМҚТ тәсілінде "қол жетімділік"санатына жатады. БМҚТ әдістемесі 
бойынша "саяси тұрақтылық" көрсеткіші "қолжетімділік" көрсеткіші тобына кіреді, өйткені 
енгізілген "тұрақтылық және бейімделу" қосымша критерийі оның құрамына экожүйе 
компоненттерін зерттеуді қамтиды. Айта кету керек, қазіргі уақытта бұл индекс тек шектеулі 
елдер үшін анықталады. 

Қазақстанның азық-түлік қауіпсіздігінде, басқалардан айырмашылығы, негізгі 
көрсеткіштер ретінде мыналар бөлінді: "азық-түлік тәуелсіздігі, азық-түліктің экономикалық 
және физикалық қолжетімділігі және тамақ өнімдерінің Еуразиялық экономикалық одақтың 
техникалық реттеу туралы заңнамасының талаптарына сәйкестігі". Азық-түлік қауіпсіздігінің 
негізгі критерийлері 4-суретте көрсетілген. 
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Сурет 4. Қазақстанның азық-түлік қауіпсіздігінің көрсеткіштері 
Дереккөз: автор құрастырған. 
 

Азық-түлік қауіпсіздігінің жай-күйін бағалаудың басты критерийі "елдің өзін-өзі 
қамтамасыз ету деңгейі ретінде айқындалатын және ауыл шаруашылығы өнімін, шикізатын 
және азық-түлікті отандық өндіру көлемінің олардың ішкі тұтыну көлеміне қатынасы ретінде 
есептелетін азық-түлік тәуелсіздігінің" көрсеткіштері болып табылады. Азық-түлік 
тәуелсіздігінің көрсеткіші салауатты өмір салты үшін қажетті негізгі азық-түлік түрлеріне 
қатысты шекті мәндерге ие. Азық – түлік өнімдерінің экономикалық қолжетімділігі ел 
халқының нақты тұтынуының рационалды тамақтану нормаларына сәйкестігін көрсетеді, 
азық-түлік өнімдерінің экономикалық қолжетімділігінің шекті деңгейі - 100% анықталды. 
Азық-түліктің физикалық қолжетімділігі халықтың сауда мекемелерімен қамтамасыз етілу 
деңгейі бойынша есептелетін болады. 

Осылайша, азық-түлік қауіпсіздігін бағалау тәсілдері көптеген және әртүрлі, 
сондықтан қазіргі жағдайда оларды синхрондау және интегралды индикатор құру мүмкіндігі 
жоқ. Қазақстанда қолданыстағы азық-түлік қауіпсіздігін бағалау әдістемесі халықаралық 
бағалау критерийлерінен айтарлықтай ерекшеленеді. ФАО мен БМҚТ әдістерінен 
айырмашылығы, азық-түлік қауіпсіздігінде ұлттық экономиканың жұмыс істеу 
ерекшеліктеріне, оның тұрақтылығы мен кірістілігінің көрсеткіштеріне көп көңіл бөлінеді, ал 
әлеуметтік компонент баса айтылмайды. 

Шетелдік және отандық экономистердің азық-түлік қауіпсіздігін қалыптастыру және 
бағалау мәселесіне қатысты әртүрлі тәсілдері АТҚ бағалаудың әртүрлі тәсілдерін көрсетеді, 
бұл ұсынылған әдістемелер гетерогенді, бағалау критерийлері бойынша айтарлықтай 
ерекшеленеді және нәтижесінде алынған нәтижелер туралы қорытынды жасауға мүмкіндік 
береді. 
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Сурет 5. Өңірлік азық-түлік қауіпсіздігін бағалау әдістері 
Дереккөз: автор құрастырған  

 
Терентьев Ю.И. "аймақтық азық-түлік қауіпсіздігі коэффициентінің интегралды 

көрсеткішін азық-түлік элементтерінің коэффициенттерінің қосындысы ретінде" есептеу 
негізінде аймақтың АТҚ бағалауды ұсынады"   өңірдің тәуелсіздігі туралы": 

Кб.. = 2 + Кр – Кққ + Ксқ – Катө (1) 
Мұндағы, Кә - өңірде өндірілетін азық-түліктің әртүрлілік коэффициенті; 
Кққ - өңір халқы үшін азық-түліктің қаржылық қолжетімділігінің коэффициенті; 
Ксқ - өңір халқы үшін азық-түліктің сандық қолжетімділігінің коэффициенті; 
Катө - өңірге импортталатын азық-түлік өнімдерінің коэффициенті. 
Бұл әдістің кемшіліктері пайдаланылатын көрсеткіштердің шектеулі жиынтығы, 

сондай-ақ аймақтар бойынша жекелеген коэффициенттерді бағалау үшін статистикалық 
мәліметтердің болмауы болып табылады. 

Е. С. Ковзунованың аймақтық азық-түлік қауіпсіздігін есептеу үшін кешенді бағалау 
жүйесі айтарлықтай назар аударуға тұрарлық, оған сәйкес Азық-түлік қауіпсіздігінің 
интегралды көрсеткіші оның жеке критерийлерінің коэффициенттерінің қосындысы ретінде 
есептеледі: физикалық және экономикалық қол жетімділік, жеткіліктілік, қауіпсіздік, көлікке 
қол жетімділік және тұрақтылық: 

ӨҚҚС = 0,2Ф+0,2Э+0,15Ж+0,15Қ+0,15К+0,15Т 
мұндағы Ф - азық-түліктің физикалық қолжетімділігі; 
Э - экономикалық қолжетімділік; 
Ж - азық-түліктің жеткіліктілігі; 
Қ - тамақ өнімдерінің қауіпсіздігі; 
К- көліктік қолжетімділік; 
Т - азық-түлік жүйесінің тұрақтылығы. 
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Бұл әдіс дәстүрлі бағалау көрсеткіштерінен басқа, көлікке қол жетімділік және азық-
түлік жүйесінің тұрақты даму көрсеткіштерімен толықтырылған және субъективті бағалауды 
болдырмау үшін тек өлшенетін көрсеткіштерді қолданады. 

А. и. Алтуховтың әдістемесі "рационалды тамақтану нормаларына сәйкес тамақ 
өнімдерін тұтыну деңгейінің жеке және агрегаттық индекстерін есептеуді, өңір халқының 
тамақтану рационының энергетикалық құрамының деңгейін, азық-түліктің экономикалық 
қолжетімділігін, өңірдің азық-түлік Тәуелсіздігінің деңгейін"көздейтін өңірдің ӨБ бағалаудың 
индекстік әдісіне негізделген. Әдістің негізгі кемшілігі-жүргізілген есептеулердің күрделілігі 
және аймақтың азық-түлік қауіпсіздігінің интегралды көрсеткішін анықтау мүмкін .стігі. 

Антамошкина Е. Н. әдістемесі бойынша Өңірлік ӨБ деңгейін бағалау үшін азық-түлік 
қауіпсіздігінің индексін құрайтын коэффициенттерді айқындау жолымен "өңірдің азық-
түлікпен өзін-өзі қамтамасыз ету деңгейлері, тамақ өнімдерінің физикалық және 
экономикалық қолжетімділігі" есептеледі. 

Бұл әдіс аймақтың ӨБ бағалаудың салыстырмалы түрде қарапайым әдісі болып 
саналады, өйткені қолданылатын бағалау көрсеткіштерін статистика органдары ұсынады. 
Әдістің басты кемшілігі-жеке коэффициенттердің шекті мәндерін анықтаудағы 
сарапшылардың пікірлерінің субъективтілігі. 

Оловянников Д.Г. аймақтық азық-түлік қауіпсіздігін бағалаудың неғұрлым күрделі, 
бірақ кешенді әдістемесін ұсынады, оған сәйкес аймақтық АТҚ (ӨҚҚС) деңгейі "АТҚ негізгі 
критерийлерін бағалау сомасы ретінде есептеледі: физикалық қол жетімділік (Ф), 
экономикалық қол жетімділік (Э), азық-түлік тұтынудың жеткіліктілігі( Ж), азық-түлік сапасы 
(С)": 

ӨҚҚС = Ф + Э + Ж + С (3) 
Бұл әдістеменің артықшылықтарының ішінде оның белгілі бір аймақтың АТҚ деңгейін 

кешенді бағалау үшін қолданылатындығын атап өткен жөн, бірақ Антамошкина Е. Н. 
әдістемесінен айырмашылығы оның жеке критерийлерінің шекті мәндері жоқ. 

Осылайша, азық-түлік қауіпсіздігін бағалаудың әдіснамалық тәсілдерін талдау 
олардың әртүрлілігін, сондай-ақ оларды есептеудің бірыңғай әдістерінің жоқтығын көрсетті. 
Әр түрлі деңгейдегі азық-түлік қауіпсіздігін бағалаудың қарастырылған әдістері олардың 
кейбір ұқсас белгілері мен кемшіліктерін анықтауға мүмкіндік берді. Азық-түлік қауіпсіздігін 
бағалау жүйесін жетілдіру үшін ұлттық деңгейде халықаралық тәсілдермен салыстырылатын 
қосымша көрсеткіштерді әзірлеген жөн. Азық-түлік қауіпсіздігін бағалау әдістемесі жағдайды 
тұрақтандыру үшін іс-шаралар кешенін кейіннен жүргізу үшін азық-түлікпен қамтамасыз ету 
саласындағы салыстырмалы сандық және сапалық талдауға мүмкіндік беретін кешенді 
болуға тиіс. 
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Аннотация. В статье рассматриваются адаптивные стратегии повышения 

конкурентоспособности казахстанских предприятий в условиях экономической 
турбулентности. Проведен анализ текущего состояния конкурентоспособности бизнеса в 
Казахстане, выявлены ключевые вызовы и перспективы, связанные с инновационной 
активностью, доступом к финансированию, кадровым потенциалом и государственным 
регулированием. Представлены примеры успешных и неудачных стратегий адаптации 
отечественных компаний, позволяющие оценить факторы, определяющие устойчивость 
бизнеса. Особое внимание уделено влиянию внешней среды, включая экономические 
кризисы, санкции, валютные колебания и пандемии, на деятельность казахстанских 
предприятий. 

Исследуется международный опыт адаптации бизнеса, включая стратегии 
цифровизации, инновационного развития и модернизации, и оцениваются его возможности 
для применения в Казахстане. Рассматриваются финансовые и управленческие 
инструменты, способствующие устойчивости бизнеса, включая хеджирование валютных 
рисков, диверсификацию поставок, привлечение инвестиций и развитие корпоративного 
управления. Изучены государственные механизмы поддержки конкурентоспособности, 
такие как налоговые льготы, субсидирование, развитие инфраструктуры и стимулирование 
экспорта. 

На основе анализа разработаны практические рекомендации для казахстанских 
предприятий и государственных структур, направленные на повышение устойчивости 
бизнеса и его адаптацию к современным вызовам. Исследование подчеркивает важность 
комплексного подхода, включающего внутренние реформы, инновационное развитие и 
активное государственное участие, для формирования конкурентоспособной и устойчивой 
экономической среды в Казахстане. 

Цель исследования - определить ключевые факторы конкурентоспособности 
казахстанских предприятий, изучить адаптивные стратегии бизнеса в условиях 
экономической нестабильности и предложить эффективные инструменты для повышения 
устойчивости и долгосрочного развития. 

Обзор литературы. Конкурентоспособность предприятий – это их способность 
устойчиво функционировать, развиваться и занимать лидирующие позиции на рынке в 
условиях динамично изменяющейся внешней среды. Одним из авторов, рассматривающих 
проблему конкурентоспособности, является Porter (1985), который в своей классической 
работе «Competitive Advantage: Creating and Sustaining Superior Performance» определяет 
конкурентоспособность как способность фирмы создавать устойчивые конкурентные 
преимущества, используя один из трех стратегических подходов: лидерство по издержкам, 
дифференциацию или фокусирование. По его утверждению, конкурентоспособность 
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предприятия зависит от его способности формировать уникальное ценностное 
предложение, адаптироваться к изменениям рынка и эффективно управлять ресурсами [1]. 

Другой важный вклад в изучение конкурентоспособности внес Kotler, (2000), который 
рассматривал этот аспект через призму маркетинговых стратегий. В книге «Marketing 
Management» утверждает, что устойчивые конкурентные позиции возможны при 
комплексном подходе к управлению брендом, потребительской ценностью и инновациями. 
Kotler подчеркивает, что ключевыми факторами конкурентоспособности являются 
ориентация на потребителя, диверсификация продуктов и эффективное позиционирование 
[2]. 

С точки зрения ресурсного подхода, Barney, (1991) в своей работе «Firm Resources and 
Sustained Competitive Advantage» акцентирует внимание на внутренних возможностях 
компании и выделяет четыре критерия устойчивого конкурентного преимущества: ценность 
(valuable), редкость (rare), невозможность имитации (inimitable) и невозможность 
замещения (non-substitutable). Согласно утверждению Barney, предприятия, обладающие 
уникальными ресурсами и способные развивать их в долгосрочной перспективе, имеют 
высокую степень конкурентоспособности [3]. 

Экономические аспекты конкурентоспособности предприятий анализируются в 
работах Krugman, (1994). В статье "Competitiveness: A Dangerous Obsession" автор критикует 
чрезмерное внимание к национальной конкурентоспособности, подчеркивая, что истинное 
конкурентное преимущество зависит не только от макроэкономических показателей, но и от 
эффективности отдельных фирм. Krugman считает, что предприятия должны 
сосредоточиться на инновациях и повышении производительности труда, чтобы оставаться 
конкурентоспособными [4]. 

Hamel & Prahalad, (1994) предложили концепцию "основных компетенций" (core 
competencies) в книге "Competing for the Future". Авторы утверждают, что 
конкурентоспособность компании определяется ее способностью развивать ключевые 
компетенции, которые невозможно легко воспроизвести конкурентами. Это может быть 
технологическое лидерство, уникальные процессы управления или особые 
взаимоотношения с клиентами [5]. 

Важным аспектом конкурентоспособности является влияние цифровой 
трансформации, что рассматривается в исследованиях Brynjolfsson & McAfee, (2014). В книге 
"The Second Machine Age" авторы подчеркивают, что технологии, такие как искусственный 
интеллект, автоматизация и большие данные, становятся новыми источниками 
конкурентных преимуществ. Компании, успешно внедряющие цифровые технологии, могут 
быстрее адаптироваться к изменяющимся условиям и снижать операционные издержки [6]. 

Kay, (1993) в работе "Foundations of Corporate Success" рассматривает 
конкурентоспособность через призму стратегических активов, утверждая, что ключевым 
фактором успешного бизнеса является наличие уникальных нематериальных ресурсов, таких 
как корпоративная культура, репутация и деловые связи. Выявленные активы формируют 
устойчивое конкурентное преимущество, которое сложно воспроизвести [7]. 

Конкурентоспособность предприятий является ключевым показателем 
экономического развития страны, отражающим их способность эффективно 
функционировать на внутреннем и внешнем рынках. 

В данном анализе рассмотрим текущее состояние конкурентоспособности 
казахстанских предприятий согласно данным Международного института управленческого 
развития (IMD), в 2023 году Казахстан занял 37-е место среди 64 стран в Рейтинге мировой 
конкурентоспособности, набрав 66,11 балла. Это на 6 позиций выше по сравнению с 
предыдущим годом, что свидетельствует о положительной динамике в развитии 
экономического потенциала страны [8].  



 

 

 Proceedings of the 9th International Scientific Conference 

244 

Рейтинг IMD основывается на четырех основных факторах: 
– Экономическая деятельность; 
– Эффективность правительства; 
– Эффективность бизнеса; 
– Инфраструктура. 

В каждом из этих направлений Казахстан демонстрирует различные результаты, что 
требует детального рассмотрения. 

Экономическая деятельность охватывает такие показатели, как ВВП, занятость, 
экспорт и инвестиции. В первом полугодии 2024 года объем промышленного производства 
в Казахстане достиг 814,4 миллиарда тенге, что свидетельствует о стабильном развитии 
промышленного сектора [9]. Однако, несмотря на общий рост, существуют отрасли, 
испытывающие трудности. Например, в сельском хозяйстве наблюдаются проблемы с 
производительностью и эффективностью, что снижает общий вклад сектора в экономику 
страны. 

Эффективность правительства оценивается по таким параметрам, как налоговая 
политика, государственные финансы и законодательство, регулирующее бизнес. Казахстан 
занимает 18-е место по этому показателю, что выше, чем у многих стран региона. Это 
обусловлено эффективным сбором налогов, перераспределением доходов и обеспечением 
социальной безопасности граждан  

Несмотря на это существуют области, требующие улучшения, такие как верховенство 
закона, свобода прессы и уровень демократии. Улучшение этих аспектов может 
способствовать повышению доверия со стороны иностранных инвесторов и укреплению 
позиций страны на международной арене. 

Эффективность бизнеса отражает способность предприятий адаптироваться к 
изменениям рынка, внедрять инновации и эффективно управлять ресурсами. Казахстан 
занимает 23-е место по этому показателю, что свидетельствует о высоком уровне 
предпринимательской активности. Среди факторов, способствующих этому, можно отметить 
низкий страх неудачи среди предпринимателей и равный доступ к финансовым услугам для 
обоих полов [10].  

Тем не менее, существует необходимость в повышении уровня инноваций и 
технологической готовности предприятий. Внедрение современных технологий и развитие 
научно-исследовательской базы могут значительно улучшить конкурентные позиции 
казахстанских компаний. 

Инфраструктура включает транспортные сети, коммуникации и энергетические 
ресурсы. Казахстан активно инвестирует в развитие инфраструктуры, что способствует 
улучшению условий для ведения бизнеса. Однако качество дорог и транспортной логистики 
все еще требует значительных улучшений для обеспечения эффективного перемещения 
товаров и услуг. 
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Категория Вызовы Перспективы Рекомендуемые 
меры 

Инновационная 
активность 

Низкий уровень 
внедрения инноваций и 
НИОКР 

Развитие 
технологического 
предпринимательства 

Государственная 
поддержка 
стартапов, 
налоговые льготы 

Финансирование 
Ограниченный доступ к 
кредитным ресурсам для 
МСБ 

Развитие венчурного 
финансирования и 
альтернативных 
инвестиций 

Льготное 
кредитование, 
привлечение 
иностранных 
инвесторов 

Кадровый 
потенциал 

Дефицит 
квалифицированных 
специалистов в 
технических сферах 

Увеличение инвестиций 
в образование и 
корпоративное 
обучение 

Поддержка 
программ STEM-
образования, 
сотрудничество с 
вузами 

Инфраструктура 
Недостаточное развитие 
транспортной и 
логистической сети 

Улучшение 
транспортной 
доступности и 
цифровой 
инфраструктуры 

Инвестирование в 
дороги, ЖД, 
интернет, 
энергетику 

Глобальная 
конкуренция 

Низкая 
конкурентоспособность 
на международных 
рынках 

Расширение 
экспортного 
потенциала и 
интеграция в 
глобальные цепочки 

Развитие свободных 
экономических зон, 
поддержка экспорта 

Государственное 
регулирование 

Бюрократические 
барьеры, сложные 
административные 
процедуры 

Улучшение бизнес-
климата, цифровизация 
госуслуг 

Оптимизация 
госрегулирования, 
цифровая 
трансформация 

Рисунок 1 - Вызовы и перспективы конкурентоспособности казахстанских предприятий 
Примечание: рисунок составлен на основе источников [12-14]. 

 
Бюро национальной статистики Казахстана разработало интерактивный дашборд 

«Аналитическая карта состояния конкуренции», позволяющий анализировать конкурентную 
среду в различных отраслях. Данный инструмент охватывает 17 рынков, включая 
промышленность и услуги, и предоставляет данные о концентрации рынка и уровне 
конкуренции [11]. 

Например, в 2023 году доля трех крупнейших производителей гречневой крупы и 
муки грубого помола составила 51% от общего объема производства, что указывает на 
умеренный уровень конкуренции в данной отрасли. 

Внешняя среда оказывает значительное влияние на устойчивость бизнеса, особенно 
в периоды экономических кризисов, санкций, валютных колебаний и пандемий. Факторы 
могут существенно изменять условия функционирования предприятий, требуя от них 
адаптации и разработки новых стратегий для выживания и развития. 
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Экономические кризисы приводят к снижению потребительского спроса, ухудшению 
условий кредитования и повышению неопределенности на рынках. Например, глобальный 
финансовый кризис 2008 года вызвал значительное сокращение экономической активности, 
что заставило многие компании пересмотреть свои бизнес-модели и стратегии управления 
рисками. Согласно данным Международного валютного фонда (МВФ), в 2020 году мировой 
ВВП сократился на 4,9% из-за пандемии COVID-19, что стало самым глубоким спадом со 
времен Великой депрессии [15].  

Санкции могут ограничивать доступ компаний к международным рынкам, 
технологиям и капиталу. После введения санкций против России в 2014 году многие 
предприятия столкнулись с трудностями в привлечении инвестиций и закупке 
оборудования. Однако некоторые эксперты отмечают, что санкции способствовали 
снижению зависимости российской экономики от внешних потоков капитала, что помогло 
ей быть более устойчивой в период пандемии COVID-19.  

Валютные колебания влияют на стоимость импортируемых и экспортируемых 
товаров, что может привести к снижению прибыли или увеличению расходов компаний. 
Например, резкое падение цен на нефть в 2014 году привело к девальвации российского 
рубля, что оказало давление на компании, зависящие от импорта. В условиях санкций и 
нестабильности валютного рынка предприятия вынуждены разрабатывать стратегии 
хеджирования валютных рисков и диверсифицировать свои поставки [16]. 

Пандемия COVID-19 стала беспрецедентным вызовом для бизнеса по всему миру. 
Ограничительные меры, введенные для сдерживания распространения вируса, привели к 
снижению потребительского спроса, нарушению цепочек поставок и сокращению занятости. 
По данным МВФ, совокупные потери мирового ВВП за 2020 и 2021 годы из-за пандемии 
могут составить около 9 трлн долларов США [17].  

Особенно пострадали отрасли, связанные с туризмом, пассажирскими перевозками 
и розничной торговлей. Компании были вынуждены ускорить цифровизацию, внедрять 
новые модели работы и пересматривать свои операционные процессы для адаптации к 
новым условиям. 

В условиях таких внешних потрясений предприятия должны быть гибкими и готовыми 
к быстрым изменениям. Разработка антикризисных планов, диверсификация поставок и 
рынков сбыта, а также инвестирование в цифровые технологии становятся ключевыми 
факторами для обеспечения устойчивости бизнеса. Кроме того, важным является 
постоянный мониторинг внешней среды и адаптация стратегий в соответствии с 
меняющимися условиями. 

Таким образом, влияние внешней среды на устойчивость бизнеса является 
многогранным и требует от компаний проактивного подхода к управлению рисками и 
постоянного совершенствования своих процессов. Только так они смогут успешно 
преодолевать возникающие вызовы и обеспечивать долгосрочное развитие. 

В условиях динамично меняющейся экономической среды казахстанские 
предприятия сталкиваются с необходимостью оперативной адаптации к новым вызовам, 
включая колебания цен на сырьевые товары, технологические изменения и ужесточение 
конкуренции. Успешные компании внедряют инновационные стратегии, направленные на 
цифровизацию, модернизацию инфраструктуры, диверсификацию бизнеса и улучшение 
клиентского сервиса. В результате таких решений предприятия могут укреплять свои 
рыночные позиции, снижать зависимость от внешних факторов и повышать устойчивость к 
кризисным явлениям. 

Однако не все стратегии адаптации приносят ожидаемые результаты. В ряде случаев 
неудачи связаны с недостаточной оценкой рисков, чрезмерной экспансией без должного 
контроля за активами или игнорированием необходимости модернизации. В данной 
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таблице приведены примеры успешных и неудачных стратегий адаптации казахстанских 
компаний, что позволяет оценить ключевые факторы их успеха или провала и сделать 
соответствующие выводы для дальнейшего развития бизнеса. 

 
Компания Стратегия адаптации Результат Вывод 

АО "КазМунайГаз" 

Диверсификация бизнеса, 
развитие нефтехимии, 
инвестиции в 
возобновляемую энергетику 

Снижение зависимости от 
колебаний цен на нефть, рост 
долгосрочной устойчивости 

Успешно 

АО 
"Казахтелеком" 

Развитие цифровых 
сервисов (IPTV, облачные 
решения), инвестиции в 5G, 
стратегические партнерства 

Укрепление позиций на рынке, 
рост прибыли, увеличение 
клиентской базы 

Успешно 

АО "Казпочта" 

Автоматизация логистики, 
развитие электронной 
коммерции, сотрудничество 
с международными 
почтовыми службами 

Ускорение сроков доставки, 
рост объемов онлайн-торговли, 
увеличение доверия клиентов 

Успешно 

АО "Банк RBK" 

Агрессивное кредитование 
без должной оценки 
рисков, слабый контроль 
качества активов 

Рост проблемных кредитов, 
кризис ликвидности, 
необходимость господдержки 

Неудачно 

АО 
"Тенгизшевройл" 

Отсутствие своевременной 
модернизации, слабая 
экополитика, 
неэффективное управление 
социальными рисками 

Рост издержек, задержки в 
проектах, негативное 
отношение общества 

Неудачно 

АО "Казахстан 
Темир Жолы" 

Недостаточная 
модернизация 
инфраструктуры, слабая 
клиентская ориентация, 
низкая цифровизация 

Снижение 
конкурентоспособности, потеря 
доли рынка грузоперевозок, 
высокая степень износа активов 

Неудачно 

Рисунок 2- Примеры успешных и неудачных стратегий адаптации казахстанских 
предприятий 

Примечание: рисунок составлен на основе источников [10,11,13]. 
 

Успешные стратегии включают диверсификацию, цифровизацию, автоматизацию и 
ориентацию на клиента, в то время как неудачные стратегии связаны с игнорированием 
рисков, слабым управлением активами и недостаточными инвестициями в модернизацию. 

Международный опыт адаптации предприятий к изменяющейся внешней среде 
предоставляет ценный опыт для казахстанских компаний, стремящихся повысить свою 
устойчивость и конкурентоспособность. В последние годы исследователи акцентируют 
внимание на различных стратегиях, применяемых в разных странах, и их потенциальной 
применимости в Казахстане. 

Одним из ключевых направлений является адаптация зарубежного опыта для 
развития туризма в Казахстане. Плохих Р.В., Смыкова М.Р. и Устенова О.Ж. (2017) 
подчеркивают необходимость профессионального и компетентного подхода, основанного 
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на анализе международных практик. Авторы отмечают, что формы и методы подбора 
полезного зарубежного опыта могут быть разнообразными, но главная цель – понять, что 
можно использовать с наибольшей эффективностью [18].  

Анализ опыта других стран помогает определить, как развивать гостеприимство и 
туризм, какую траекторию развития выбрать и каким образом действовать в рамках решения 
конкретных проблем. При идентификации государств, которые имеют черты сходства с 
Казахстаном, нужно учитывать такие категории, как природные ресурсы, культурно-
исторические достопримечательности, уровень развития и состояние инфраструктуры, 
структура и организация государственного регулирования туристской отрасли экономики и 
другие.  

Кроме того, исследователи обращают внимание на необходимость 
совершенствования деятельности государственных органов. В статье, опубликованной в 
журнале «Central Asian Economic Review» (2019), проведен анализ международного опыта 
повышения эффективности деятельности государственных органов различных стран и 
изучены возможности его применения в Казахстане. Авторы приходят к выводу, что 
адаптация лучших мировых практик может способствовать повышению эффективности 
государственного управления и, как следствие, созданию благоприятных условий для 
развития бизнеса. [19]. 

Внедрение философии кайдзен, направленной на постоянное совершенствование 
процессов, также рассматривается как перспективный подход для казахстанских компаний. 
В исследовании, опубликованном в журнале «Экономика и предпринимательство» (2020), 
анализируется практика казахстанских компаний, их опыт внедрения кайдзен и его влияние 
на операционную эффективность и устойчивое развитие. Авторы приходят к выводу, что 
адаптация кайдзен способствует повышению производительности и качества продукции, а 
также улучшению корпоративной культуры. [20].  

В условиях глобальных изменений, связанных с изменением климата, особое 
значение приобретает адаптация инфраструктуры. В отчете «Влияние адаптации в 
инфраструктуре на всю экономику Казахстана», подготовленном при поддержке GIZ (2022), 
подчеркивается необходимость инвестиций в устойчивую инфраструктуру для снижения 
негативных последствий климатических изменений. Авторы отмечают, что такие меры не 
только способствуют снижению ущерба от экстремальных погодных явлений, но и 
стимулируют экономический рост. [1].giz.de 

Таким образом, международный опыт адаптации предприятий предоставляет 
широкий спектр стратегий и практик, которые могут быть успешно применены в Казахстане. 
Однако для эффективной адаптации необходимо учитывать национальные особенности, 
экономические условия и культурные аспекты, что требует тщательного анализа и 
взвешенного подхода. 

Заключение. Современные казахстанские предприятия функционируют в условиях 
высокой экономической неопределенности, требующей внедрения эффективных 
адаптивных стратегий. В ходе исследования выявлены основные вызовы 
конкурентоспособности, включая ограниченный доступ к финансированию, нехватку 
кадровых ресурсов, слабую инновационную активность и влияние внешних факторов, таких 
как санкции и валютные колебания.  

Анализ международного опыта показал, что цифровизация, диверсификация и 
инновации являются ключевыми драйверами устойчивости бизнеса. Государственная 
поддержка играет важную роль в повышении конкурентоспособности предприятий. 
Комплексные меры, включающие модернизацию, инвестиции в технологии и развитие 
человеческого капитала, позволят казахстанскому бизнесу укрепить свои позиции в 
долгосрочной перспективе. 
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Abstract 
Food insecurity has always been a great burden for the Haute Matsiatra Region. This phenomenon 
is very striking in rural areas. The lean period is evident in this observation and is reflected in terms 
of food unavailability. The available food stock cannot cover the growing needs of the population. 
Which weakens the regional economy. Therefore, this article examines the influence of traditional 
practice on the duration of the lean season. Data was collected from seventy (70) households 
spread across the five (05) districts of the said Region. The use of an econometric model proves 
crucial to verify the relationship between the “tradition” variables and the “lean period”. The 
results reveal that the preeminence of tradition on the farm accentuates the lean period. 
Recommendations will be put forward to promote sustainable food security. 
Key words: food insecurity, tradition, rural areas, lean season, Haute Matsiatra Region. 

 
INTRODUCTION 

Madagascar, la quatrième grande île au  monde, fait face à l’insécurité alimentaire. Ce 
phénomène est très frappant dans le monde rural, affectant 3.957.618  personnes  (FAO, 2013). 
Haute Matsiatra, une de vingt-trois (23) régions de ce pays,  dispose ses propres spécificités. Cette 
région est dotée de potentiels agricoles.  83,9% de la population travaillent dans le secteur  de  
l’agriculture  (ONE,  2006). De plus, 81,6% de la population totale de la région  résident dans le 
milieu rural (INSTAT, 2010). Malgré ces éléments distinctifs,  l’insécurité alimentaire constitue, 
depuis toujours, un grand fardeau pour ladite région. L’offre alimentaire n’arrive pas à couvrir les 
besoins croissants de la population. D’où le phénomène inflationniste fragilisant l’ensemble de 
l’économie. Un problème de retard de croissance des enfants a été constaté et qui est très 
préoccupant au sein de ladite région (INSTAT, 2021).  

La période de soudure existe depuis toujours au sein de la Région. Le stock des produits 
agricoles de la récolte précédente n’arrive pas à combler les besoins alimentaires de la population  
jusqu’à la phase de moisson pour la période suivante. Donc, c’est une question de non disponibilité 
alimentaire. Selon le rapport  FAO (2013), la période de soudure pour cette région est précoce et 
la couverture alimentaire a été réduite à 5mois. Pour l’année 2017, la période de soudure est 
environ à 7 mois allant du mois d’Août jusqu’au mois d’Avril (FAO, 2017).  L’analyse de cette 
situation s’effectue à travers plusieurs dimensions telles que : la dimension économique, la 
dimension politique ainsi que la dimension sociale.   



 

 

 «Modern scientific technology» (February 13-14, 2025). Stockholm, Sweden, 2025 

251 

L’économie au sein de la Région Haute Matsiatra est caractérisée par un dualisme 
économique. De ce fait, la coexistence entre la structure moderne ainsi que la structure 
traditionnelle caractérise cette économie. Le  monde rural est connu comme une zone productrice 
agricole et assure l’approvisionnement alimentaire de l’ensemble de la région.  La réalité révèle 
que la structure traditionnelle est dominante au sein du monde rural. Ainsi, la problématique 
suivante surgit : en quoi la pratique agricole traditionnelle conduit-elle à amplifier la période de 
soudure? 

Cette problématique est pertinente aussi bien sur le plan théorique que notamment sur le 
plan pratique. La question de non disponibilité alimentaire a suscité des débats dans la littérature 
économique. Malthus (1776)  a analysé le problème de disponibilité alimentaire à travers le 
déséquilibre nourriture-population. Lucas (1988) a introduit le rôle du capital humain dans la 
promotion de la croissance économique. Le faible niveau éducationnel  des travailleurs influence 
négativement à la production.  Amartya Sen (1981) a analysé la famine à travers son approche par 
les capabilités. Cet économiste a mis en exergue dans son approche les facteurs sociaux  pouvant 
réduire l’espace de fonctionnement de l’individu à constituer son bien-être. De ce fait, les facteurs 
sociaux constituent un obstacle au développement. Polanyi (1983) et Granovetter (1985) à travers 
leur approche « embeddedness » soulignent que les choix des acteurs  sont  influencés  par  les  
règles  et  les  normes  culturelles. Les réseaux sociaux influencent les actions économiques des 
individus. Dans les sociétés traditionnelles, les cultures y inclues les modes de production 
anciennes sont transmises d’une génération à une autre. D’où le déficit de l’offre de production 
par rapport à la demande croissante sur le marché. Les institutionnalistes comme Veblen  (1899),  
et  North  (1994)  accordent  plus  d’importance  au capital social dans l’analyse du bien-être ou 
dans la réalisation ou non des objectifs de vie fixés  préalablement.  

Notre problématique est pertinente également sur le plan pratique. Malgré les 
interventions de la DRDR (Direction Régionale pour le Développement rural) ainsi que les autres 
projets de développement comme l’AROPA (Appui  au  Renforcement  des  Organisations  
Professionnelles  et  aux  Services Agricoles) et AVOTRA MIRINDRA dans la région Haute Matsiatra, 
l’insécurité alimentaire reste constamment un grand fardeau pour ladite région. La période de 
soudure, se traduisant en termes de non disponibilité alimentaire, est manifeste vis-à-vis de ce 
phénomène. Le mode d’exploitation agricole traditionnel reste toujours dominant, induisant à la 
pénurie alimentaire. D’où l’inflation rendant victime la majorité des ménages.  

Découlant de l’ensemble de ce contexte, le présent article a pour objectif de comprendre 
les déterminants de la période de soudure au sein de la Région Haute Matsiatra. D’ailleurs, quant 
à la dimension sociale de l’analyse, nous voulons connaitre le poids de chaque modalité de la 
variable tradition à expliquer la période de soudure. La connaissance des variables influençant 
significativement à la période de soudure nous conduit à proposer des stratégies pour promouvoir 
une sécurité alimentaire durable. Le présent article se structure autour de quelques rubriques. La 
première porte sur la revue de littérature en accordant une analyse multidimensionnelle de la non 
disponibilité alimentaire y inclue la période de soudure. Cette revue sera suivie d’une 
méthodologie ainsi que de la présentation des résultats et de discussions. Une partie conclusion 
ainsi que des recommandations termineront cet article.   
 

1) Revue de littérature 
En matière de l’agriculture, la période de soudure correspond à la période où le stock 

alimentaire de la récolte précédente est épuisée ou faible alors que la nouvelle récolte pour 
couvrir le besoin de la population sera retardée.  Cette situation se traduit en termes de non 
disponibilité alimentaire fragilisant l’économie dans son ensemble.  

La non-disponibilité alimentaire figure parmi les quatre (04) dimensions de l’insécurité 
alimentaire. D’une manière simple, elle s’explique par l’excès de la demande par rapport à l’offre 
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de production. D’où l’augmentation généralisée du prix des produits sur marché. Pour plus 
d’approfondissements à ce sujet, ce présent article s’inscrit principalement dans le cadre de 
l’économie de croissance et de l’économie de développement. Cependant, le recours à la nouvelle 
sociologie économique largement diffusée par Mark Granovetter (1985) s’avère important pour 
pouvoir analyser l’influence des facteurs sociaux dans les choix de  décisions économiques.  
 Quant à la littérature économique, des controverses subsistent dans l’explication de la 
non-disponibilité alimentaire. Malthus (1776) analyse la famine à travers le déséquilibre entre la 
nourriture disponible et le nombre de la population à satisfaire. De ce fait, la non maîtrise de la 
pulsion sexuelle entre les couples induit à un boom démographique. Par contre, suite au mode 
d’exploitation traditionnel, la production augmente mais à une moindre vitesse. En effet, la 
demande excède l’offre. D’où le phénomène inflationniste engendrant la restriction de la 
consommation pour tant de ménages. Face à cette situation, des ménages décident d’étendre 
leur superficie cultivable en exploitant des terres de moins en moins fertiles. A ce titre, selon la 
vision Ricardienne (1817), la surexploitation mal des terres ainsi que  la  mise  en  culture  des  
terres  de  moins  en  moins  fertiles  n’arrivent pas à  subvenir  aux besoins grandissants et 
diversifiants de la population. D’où la non-disponibilité alimentaire favorisant la sous-nutrition et 
ce, aggravé par la déficience en revenu. Face à cette situation, Lucas (1988) a insisté sur le rôle de 
capital humain dans la promotion de la croissance de production. La formation augmente la 
compétence des travailleurs, source de l’accroissement de leur productivité. Le capital matériel 
combiné  avec une formation  des travailleurs serait favorable à l’augmentation de la production, 
donc à la promotion de la croissance économique. Un individu doté d’un bon niveau de capital 
humain est moins perméable à l’influence des pratiques traditionnelles ou à l’influence des 
réseaux sociaux. Ce qui favorise l’opérationnalisation d’une agriculture intelligente, bonne pour 
une croissance durable. Par contre, dans les pays sous-développés comme Madagascar, les 
ménages ruraux sont presque moins instruits, à faible niveau du capital humain. En effet, la 
pratique agricole  traditionnelle reste dominante dans l’exploitation. D’où la non disponibilité 
alimentaire. Nous avons constaté également cette situation lors de notre descente sur terrain au 
sein de la Région Haute Matsiatra28. Cette descente nous permet de voir de visu la réalité.  
 Amartya Sen (1981), un économiste Indien, a analysé l’insécurité alimentaire à travers son 
approche par les capabilités. La famine, une des manifestations d’insécurité alimentaire, résulte 
de la déficience en capacités ou en dotations en capital humain, en capital matériel ainsi qu’en 
capital financier. Cette déficience rend les individus incapables à constituer leur bien-être. Sen 
(1981) a mis en évidence dans son approche des facteurs externes comme les facteurs sociaux 
pouvant nuire au bien-être de la population. De ce fait, les facteurs sociaux comme la tradition 
réduisent l’espace de fonctionnement de l’individu. Donc, un mal à son bien-être.   
 Conscient de l’enjeu des facteurs sociaux dans l’analyse du développement, nous nous 
sommes référés à la vision des institutionnalistes et des chercheurs appartenant à la nouvelle 
sociologie économique.  Polanyi (1983) et Granovetter (1985) ont analysé le développement d’une 
économie donnée à travers le concept d’ « embeddedness » ou la théorie de l’encastrement de 
l’économie. De ce fait, les choix économiques des individus dont les décisions de production, de 
consommation ainsi que de celles de répartition sont influencés et conduits  par des structures 
sociales solides. Le principe de rationalité des agents a été perdu de vue. Les normes culturelles 
et la tradition sont dominantes dans la sphère productive, notamment dans les zones rurales. En 
effet, le système productif va devenir incapable à subvenir aux besoins croissants de la population. 
D’où la non disponibilité alimentaire. Veblen (1899) a insisté sur l’influence des habitudes de 
pensées dans la constitution de bien-être. Les connaissances traditionnelles sont transmises d’une 

 
28 Seulement  14,29% des chefs de ménages sont dotés du niveau Lycée. La proportion restante, soit 85,71% 
des chefs de ménages enquêtés ont terminé leur étude dans  le niveau primaire ou dans le niveau secondaire 
(enquête personnelle, 2024)  



 

 

 «Modern scientific technology» (February 13-14, 2025). Stockholm, Sweden, 2025 

253 

génération à une autre pour renforcer la solidarité et pour constituer une identité. Par implication, 
le comportement des individus ou des ménages dans leur exploitation a perdu de leur rationalité. 
Ainsi, le mode de production est traditionnel, les matériels utilisés sont rudimentaires. En effet, la 
production va devenir faible par rapport à la demande. Ce qui entraine une longue période de 
soudure favorisant une situation de précarité. North (1994) a montré dans sa théorie l’existence 
de deux (02) institutions. La première est qualifiée  de « formelle » comme les règles créées par 
les pouvoirs publics. La seconde est qualifiée  d’informelle  comme les normes culturelles et les 
pratiques  traditionnelles. En fait, dans le monde rural, un dualisme économique a été constaté. 
C’est-à-dire l’économie est caractérisée par la coexistence entre le secteur moderne et le secteur 
traditionnel. Mais le dominant est le secteur traditionnel. Par implication, selon la vision de North 
(1994), les institutions informelles constituent des contraintes au développement. D’où la 
faiblesse de la production.   Selon  même  cet  économiste  (1994),  le  sous-développement 
s'enracine  dans  l'inadéquation  entre  la  « coordination  par  le  bas  »  et  la  « coordination par 
le haut ». La non-disponibilité alimentaire figure parmi les manifestations de sous-développement. 
En effet, les besoins physiologiques de la population ne sont pas satisfaits conduisant de nouveau 
à la faiblesse du capital humain.  
 L’ensemble de ces théories nous permet de disposer une vision multiple pour analyser la 
période de soudure d’une localité donnée.  Nous allons aborder par la suite la méthodologie 
permettant d’explorer empiriquement la relation entre les pratiques agricoles traditionnelles et la 
non-disponibilité alimentaire.  
 

2) Méthodologie 
    En faisant référence aux controverses théoriques déjà évoquées, les traditions sont très 

déterminantes dans l’aboutissement de la période de soudure. C’est pourquoi, nous procédons à 
la modélisation de la période de soudure au sein de la Région Haute Matsiatra. Pour le besoin 
d’analyse, une collecte de données relatives à la pratique agricole traditionnelle et à la période de 
soudure a été effectuée. Une enquête a été réalisée en année 2024 auprès de soixante-dix (70) 
ménages ruraux répartissant dans les cinq (05) districts suivants : le district de Fianarantsoa I, le 
district de Vohibato, le district d’Isandra, le district de Lalangina ainsi que le district 
d’Ambohimahasoa. L’échantillonnage en grappes a été adopté. Nous avons pris au hasard et 
interrogé quatorze (14) ménages dans une commune rurale associée à chaque district. La 
commune rurale Mahasoabe pour le district de Vohibato, la commune rurale Nasandratrony pour 
le district d’Isandra, la commune rurale Ranoroahina pour le district de Lalangina, la commune 
rurale  Ambalakindresy pour le ditrict d’Ambohimahasoa et enfin le quartier d’Amontana pour le 
district de Fianarantsoa I.   

    
2.1) Modèle utilisé 
     Dans l’optique d’analyser et de modéliser la  période de soudure au sein de ladite région, 

nous mobilisons le modèle ANCOVA (ANalyse de la COVAriance). Ce modèle a été choisi pour sa 
capacité à combiner des variables qualitatives et quantitatives pour expliquer une variable 
dépendante (« durée de la période de soudure ») de type quantitatif. A noter que le modèle 
ANCOVA n’est qu’une extension du modèle ANOVA (ANalysis Of Variance). De ce fait, l’ANCOVA 
se distingue par son caractère hybride. Pour  notre  analyse,  étant  donné  que  la  période  de  
soudure  est  une  notion  complexe,  nous utiliserons l’ANCOVA à plusieurs facteurs, se formalisant 
comme suit : 
Yijkl… = μ +τi + γj + αk + …. + βXm + ϵijkl… 
Avec : 

Yijkl… : valeur observée pour l'observation dans les combinaisons de groupes i, j, k 
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Pour notre cas : Yijkl…: représente la durée de la période de soudure qui est notre variable 
dépendante. 
μ: la moyenne générale (constante) en l’absence de tous les effets. 
τi : effet du facteur i 
αk : effet du facteur k 
Pour notre cas : τi, γj, αk : représentent les effets des variables prédictives ou variables 
explicatives 
….. : effets des autres facteurs inclus dans le modèle. 
β : coefficient de la covariable Xm 

Xm : valeur de la covariable pour l'observation. 
ϵijkl… : erreur aléatoire associée à la portion de la variation non prise  en compte par les 

facteurs et les covariables.  
 
2.2 Description des variables 

Quant à notre analyse,  nous admettons comme variable dépendante ou variable expliquée la 
« durée de la période de soudure » à travers laquelle se mesure la non-disponibilité alimentaire. 
Cette durée prend comme modalités le nombre de mois de soudure par ménage. Notre variable 
explicative ou prédictive est la « tradition » qui s’apprécie à travers les variables suivantes : le 
système de riziculture adoptée, le système d’irrigation, le type de semence en riziculture, le mode 
de repiquage du riz, la fréquence de la pratique de riz pluvial, la fréquence d’utilisation de 
sarcleuse, la fréquence d’utilisation  de  NPK (Azote, Phosphore, Potassium) et  DAP (Di-
Ammonium  Phosphate)  pour  la riziculture, la fréquence d’utilisation de rayonneur, la durée entre 
le semis et le repiquage, la fréquence d’utilisation de matériels de nivellement,  le  système de 
labour en riziculture.  
 
2.2.1 Nettoyage des variables 
 Le nettoyage des variables s’avère nécessaire et fondamental afin d’obtenir un modèle 
statistique performant. A travers ce modèle, nous pouvons prendre des décisions stratégiques 
pour réduire la période soudure et notamment pour promouvoir une sécurité alimentaire durable. 
De ce fait, les données redondantes et celles à faibles corrélations sont à supprimer afin de 
disposer un modèle fiable. La matrice de corrélation (cf. Annexe 01)  montre le poids ou le degré 
de significativité de chaque facteur dans l’analyse de la période de soudure. Un coefficient de 
corrélation positive indique une relation positive entre les variables. Par contre, un coefficient de 
corrélation négative indique une relation négative entre les variables. C’est-à-dire, l’augmentation 
d’une variable diminue l’autre. De même que la diminution d’une variable accroit l’autre.   
 Nous abandonnons, de prime abord, les variables n’ayant pas de relation linéaire avec la 
période de soudure. Dans ce cas, le coefficient de corrélation r s’élève à 0. Les variables suivantes 
sont concernées : le type de système d’irrigation adopté, la fréquence d’utilisation du rayonneur, 
la fréquence d’utilisation des matériels de nivellement, le type de système de labour en riziculture. 
Nous abandonnons également la variable « système de riziculture »  même si sa significativité dans 
l’explication de la durée de soudure est importante. Cette variable incorpore dans son contenu 
plusieurs composants pouvant rendre difficile la prise de décision stratégique. Des bruits des 
données ainsi que des redondances résultent de la prise en considération de cette variable.  
 Par la suite, les variables « fréquence d’utilisation de sarcleuse » et « fréquence 
d’utilisation des engrais chimiques » sont également à abandonner. Leur degré de corrélation avec 
la variable « durée de la période de soudure » est faible, traduisant une relation modérée (cf. 
Annexe 01).          
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2.2.2 Variables explicatives retenues       
 Faisant suite à notre démarche de nettoyage, les variables explicatives ou les variables 
prédictives suivantes sont à retenir : la fréquence de la pratique du riz pluvial, le type de semence 
utilisé pour  la  riziculture, le décalage temporel  entre  le  semis  et le  repiquage, le mode de 
repiquage adopté. Les coefficients de corrélation associant le décalage temporel entre le semis et 
le repiquage sont forts (cf. Annexe 01). Une corrélation modérée a été enregistrée entre la variable 
type de semence pour la riziculture et la période de soudure. Un coefficient de -0,438 a été 
enregistré entre la variable « utilisation de semence certifiée » et la variable « durée de période 
de soudure ». Par contre, la relation entre la variable « utilisation de semence paysanne » et la 
variable « durée de période de soudure »  enregistre une corrélation positive. Soit un coefficient 
de 0,438. Nous retenons  également la variable « mode de repiquage » compte tenu de sa forte 
corrélation avec la période de soudure.   
 Nous prenons également dans notre analyse la variable « fréquence de pratique du riz 
pluvial » même si le coefficient  de corrélation qui la relie avec la durée de la période de soudure 
est faible.  L’effet combiné de cette variable avec la pratique du riz aquatique favorise la sécurité 
alimentaire d’une zone. L’expérience passée montre que « Le  riz  pluvial apparait comme étant 
une alternative très intéressante dans la commune d’Andranomanelatra et avoisinantes. Cette 
pratique, venant en complément des rizicultures aquatiques, conditionne à  la  fois  la  sécurité  
alimentaire  ainsi  que  le  développement  rural » (Penot  et  al,  2009). A noter que cette commune 
se trouve dans la Région de Vakinakaratra de Madagascar.    Selon  même  ces  auteurs  (2009) : 
« le riz pluvial arrive plus précocement vers le mois d’avril (avant l’arrivée du riz de grande saison, 
vers le mois de mai), au moment où le prix du riz  reste  encore  élevé  sur  le  marché ». Ce qui se 
traduit par la réduction de la durée de la période de soudure ainsi que la diminution du prix sur le 
marché via l’augmentation de l’offre de production.   
 En faisant référence à l’Annexe 02, les ménages ayant une période de soudure comprise 
entre 1 à 3 mois adoptent fréquemment le riz pluvial en complément avec le riz de bas-fonds29. 
Par contre, pour les ménages adoptant tout simplement la riziculture de bas-fonds avec plus de 
modernité dans l’exploitation ont connu une période de soudure assez élevée comprise entre 4 
et 6 mois. Ce constat nous montre que la pratique du riz pluvial est déterminante dans l’analyse 
de la période de soudure. D’ailleurs, pour les ménages n’ayant jamais recours au riz pluvial et leur 
pratique du riz de bas-fonds est loin d’être modernisée ont connu une période de soudure élevée 
comprise entre 7 à 8 mois. Tout cela nous permet de retenir  « la fréquence de la pratique du riz 
pluvial » comme variable explicative à notre analyse. Quant à chaque variable explicative, des 
modalités ont été fixées : 

- Fréquence de la pratique du riz pluvial : Jamais ; rarement ; souvent, toujours 
- Type de semence utilisé pour la riziculture : Semence paysanne ; semence certifiée 
- Décalage temporel entre le semis et le repiquage : 0 à 5jours ; 6 à 10 jours ; 11 à 15 jours ; 

16 à 20 jours ; 21 à 30 jours ; 31 jours à 2 mois ; plus de 2 mois. 
- Mode de repiquage du riz : repiquage en foule ; repiquage en ligne. 

  

 
29 Ici, la pratique du riz aquatique s’effectue avec plus de modernité. 
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3. Résultats 
3.1 Résultats descriptifs 
Le tableau 01 montre les données relatives aux périodes de soudure des ménages ruraux enquêtés 
auprès de cinq (05) districts de la Région Haute Matsiatra. 

 
Tableau 01 : Aperçu sur la période de soudure des ménages ruraux 

            Statistique 
période de soudure 

(mois) 
Minimum 3,00 
Maximum 8,00 
Effectif minimum 8,00 
Effectif du maximum 6,00 
Amplitude 5,00 
1er Quartile 4,00 
Médiane 5,00 
3ème Quartile 7,00 
Moyenne 5,31 

              Source : Auteurs, 2024 
 

 La période de soudure moyenne des ménages s’élève à 5,31 mois. De ce fait, la couverture 
alimentaire à l’échelle d’une année est approximativement évaluée à 6 mois. Pour ladite région, 
la période de soudure est comprise entre 3 mois et 8 mois. Soit une amplitude de 5 mois. Six (06) 
ménages ont connu une soudure équivaut à 8 mois. Seulement, 8 ménages sur les 70 enquêtés 
affichent une période de soudure de 03 mois.  Le premier quartile informe que 25% des ménages 
ont une période de soudure moins de 4 mois. Par implication, 75% des ménages ont une période 
de soudure plus de 4 mois. Ce qui reflète une longue durée de non couverture alimentaire pour la 
Région. L’écart interquartile (Q3-Q1) enregistre une valeur de  trois (03) mois, reflétant une faible 
dispersion des données entre les ménages.  Cependant, le troisième quartile nous informe 
également que les 25% des interviewés enregistrent une soudure plus de 7 mois. Par implication, 
moins de 75% des ménages affichent une période de soudure de moins de 7mois.   
 Tout au long de notre recherche, nous prenons en ultime considération le « riz ». Ce type 
de bien constitue depuis toujours l’aliment de base de presque toutes les malgaches et fera l’objet 
d’une  consommation quotidienne pour le petit déjeuner, le déjeuner et enfin pour le dîner.   
 Grosso modo, la riziculture s’effectue depuis toujours dans les bas-fonds, plus exactement 
dans les rizières. Cependant, des ménages adoptent le riz pluvial ou le riz en « zone de tanety »  
ou sur le champ pour assurer leur couverture alimentaire et notamment pour renforcer leur 
source de revenu. Le tableau suivant illustre la proportion des ménages selon la fréquence de 
pratique du riz pluvial. 
 
Tableau 02: Proportion des ménages selon la pratique du riz pluvial 

Statistique 
 
Variable 

Mode Mode 
(effectif) 

Modalités Effectif par 
modalité 

Fréquence 
par modalité 

(%) 
Pratique du riz 
pluvial  

Jamais  58  Jamais 58 82,86 
Toujours 12 17,14 

                                                                                                                      Source : Auteurs, 2024 
 
 La pratique du riz pluvial n’est pas accoutumée aux ménages ruraux de la Région Haute 
Matsiatra. Seulement, 17,14% de l’ensemble des interviewés qui l’adoptent. Par implication, 
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82,86% de l’ensemble de la population ne pratiquent jamais le riz pluvial mais s’orientent à la 
pratique ordinaire du riz qualifiée de « bas-fonds ».  Quelle que soit la pratique rizicole adoptée, 
le tableau suivant présente la proportion des ménages selon le type des semences utilisé pour la 
culture de riz :  
 

Tableau 03: Distribution des ménages sur le système de riziculture et la semence adoptée  
        Libellés 
Variable 

Mode Mode 
(effectif) 

Modalités Effectif par 
modalité 

Fréquence par 
modalité (%) 

Type de 
semence pour 
riziculture 

Semence 
paysanne 

47 Semence certifiée 23,0 32,86 
Semence paysanne 47,0 67,14 

Source : Auteurs, 2024 
Les ménages s’intéressent  davantage à la semence paysanne30 pour son exploitation. Soit 

un taux de 67,14% sur l’ensemble de la population. Par contre, les ménages ayant recours à la 
semence certifiée 31 affichent un taux de 32,86%, soit 23 ménages sur les 70 interviewés. La figure 
suivante montre la proportion des ménages selon le décalage temporel enregistré entre le semis 
et le repiquage du riz. 
Figure 01 : Distribution des ménages selon la durée entre le semis et le repiquage 

 
                                                 Source : Auteurs, 2024 
 
         Une hétérogénéité dans la pratique a été constatée sur l’ensemble des ménages ruraux. De 
ce fait,  pour les 65,71% des ménages enquêtés, une durée de 21 à 30 jours a  été enregistrée 
entre le semis sur la pépinière et le repiquage. Cette durée est la plus habituée par les ménages. 
Cependant,  31,43% des ménages procèdent au repiquage après 31 jours à 2 mois du semis. En 
outre, une proportion de 2,86% des ménages accuse la pratique du décalage de plus de 2 mois.    
 Au niveau de la Région Haute Matsiatra, la pratique paysanne observée montre deux (02) 
modes de repiquage tels que le repiquage en foule et le repiquage en ligne. Le tableau 03 montre 
la distribution des ménages selon le mode de repiquage adopté: 
  

 
30 La semence paysanne représente celle provenant de la récolte antérieure. 
31 Les semences certifiées sont celles produites et distribués par des organismes spécifiques. Ces 
semences sont de qualité et respectent la norme.  

65,71%

31,43%

2,86 %

21 jours à 30jours

31 jours à 2 mois

Plus de 2 mois
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Tableau 04 : Proportion des ménages selon le mode de repiquage adopté 
           Statistiques 
 
 
Variable         

Nb. de 
modalités 

Modalités Effectif 
par 

modalité 

Proportion 
par 

modalité 
(%) 

mode de 
repiquage 
  

2 
  

En foule 26,00 37,14 
en ligne 44,00 62,86 

 
                                                                                         Source : Auteurs, 2024 
  
Le repiquage en ligne est dominant au sein de ladite Région, soit une proportion de 62,86% de 
l’ensemble des ménages. Le reste des ménages, soit une proportion de 37,14%, adopte le mode 
de repiquage en foule. Ce mode fait partie de la pratique traditionnelle et n’exige pas une norme 
d’écart entre les plants à repiquer. Contrairement au repiquage en ligne32, une distance régulière 
devrait-être respectée pour assurer rapidement le développement des plantes et notamment 
pour faciliter le désherbage.  
 
3.2 Résultats de l’ANCOVA  
 Notre  travail de modélisation s’inspire sur  des données d’enquête pour le besoin 
d’analyse en vue de prévoir le futur. Cette modélisation est liée à des méthodes d'inférence 
statistique, permettant  de déduire des conclusions concernant une population à partir d'un 
échantillon. Quant à notre analyse de la période de soudure, nous mobilisons le modèle ANCOVA 
qui se distingue par sa capacité à combiner des variables quantitatives et qualitatives. La variable 
expliquée ou dépendante est de type quantitatif. Pour notre cas, c’est la durée de la période de 
soudure. Par contre, les variables explicatives sont constituées par des variables de type quantitatif 
et qualitatif. De ce fait, pour notre cas, l’analyse va devenir multivariée et semble complexe. 
 Le modèle ANCOVA nous permet de connaitre l’effet de chaque facteur sur la durée de la 
période de soudure. La connaissance de ces effets permet bien cadrer les actions à entreprendre 
en vue de développement. Des solutions sont prioritaires que d’autres dans la promotion du 
développement.  
Le recours au XLSTAT nous permet de disposer l’équation de modélisation suivante :  

Période de soudure = 5,63 ˗ 1,79*semence riz cerƟfiée ˗ 1,96*durée semis repiquage allant de 
21 jours à 30jours ˗ 0,94*durée semis repiquage allant de 31 jours à 2 mois + 1,048*mode 
repiquage en foule + 1,41*Riz pluvial Jamais  

 
L’analyse de l’efficacité d’un modèle s’avère importante pour une bonne prise de décision 

et notamment pour que notre recherche soit crédible aux yeux de tout le monde.  
Notre coefficient R2 s’élève à 0,911. Ce qui signifie que 91,1% de la variation de la période 

de soudure (variable dépendante) est expliquée par notre modèle. Notre R2 est proche de 1. En 
effet, le modèle nous permet de prédire le phénomène futur et s’accorde bien avec les données 
observées. Outre le coefficient R2, l'indicateur AIC (Akaike Information Criterion) fait partie 
intégrante d’une mesure de la qualité d'ajustement d'un modèle statistique, tout en considérant 
la complexité du modèle. Notre AIC s’élevant  à - 77,94%  reflète  la performance de notre modèle, 
leur clarté ainsi que leur simplicité.     

 
32 Ecartement: 25 x 25 cm ou 40 x40 cm selon la fertilité du sol (MAEP et al., 2000) ; 20 x 20 cm ou 25 x 25 pour les 
Hauts Plateaux ; 20 x 20 cm ou 25 x 25 pour  la Côte Ouest  25 x 20 cm pour le cas de la Côte Est (MAEP et al., 2000)  
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4. Interprétation des résultats et Discussion 
 D’emblée, nous avons choisi le riz comme une denrée de référence pour toute notre 
analyse car ce type de bien constitue depuis toujours l’aliment de base de toutes les malgaches. 
La plupart des ménages ont consommé le riz pour le petit déjeuner, le déjeuner ainsi que pour le 
diner. 
 
Effet de l’utilisation de la semence riz certifiée  
 La semence constitue de base pour la prospérité de toute exploitation agricole. L’utilisation 
des semences certifiées dans la riziculture réduit d’une manière significative la période de soudure 
au sein de la Région Haute Matsiatra. Ce qui favorise leur couverture alimentaire. Pour un ménage 
ou pour ladite région  dans son ensemble, prodiguer un effort sur l’utilisation des semences 
certifiées dans l’exploitation réduit la période de soudure de 1,79 mois. Ce résultat est bien 
attendu dans la littérature économique étant donné que l’intensification agricole a des impacts 
positifs sur la croissance économique, donc à la croissance des rendements. L’augmentation de 
l’offre de production contribue énormément à la résolution de l’inflation sur le marché. Ce qui 
améliore l’accessibilité des ménages aux denrées alimentaires de base. Donc, un effet positif sur 
leur situation alimentaire. D’une autre vision, la faible utilisation des semences certifiées  induit à 
un fort usage des semences paysannes. A cause de cette semence traditionnelle ou non de qualité,  
la productivité de la terre baisse. Le prix du riz va devenir insupportable du côté des 
consommateurs. Par la suite, en période de soudure, les ménages adoptent comme stratégie de 
survie la prise en consommation du manioc. La consommation excessive de ce bien est néfaste 
pour la santé et réduit la productivité par tête.   
 Le district d’Isandra et le district de Fianarantsoa se distinguent des autres par l’existence 
des producteurs semenciers, agréés par le FOFIFA (FOibem-pirenena momba ny FIkarohana 
ampiharina amin'ny FAmpandrosoana ny eny Ambanivohitra ou Centre National de la Recherche 
Appliquée au Développement Rural). De ce fait, tant de ménages dans ces zones  font recours à 
l’utilisation des semences certifiées. Par implication, la durée  de la période de soudure dans ces 
districts s’élève environ à 4 mois (cf. Annexe 03). Par contre, la période de soudure pour le district 
de Vohibato, le district de Lalangina ainsi que le district d’Ambohimahasoa tourne autour de 6 à 7 
mois (cf. Annexe 03). Ce résultat est lié à l’accoutumance aux semences paysannes et notamment 
à la difficulté de s’approvisionner des semences certifiées auprès de la DRDR (Direction Régionale 
pour le Développement Rural) de la Région. L’accoutumance à l’utilisation des semences 
paysannes par les ménages est exacerbée par le faible niveau du capital humain ainsi que le faible 
niveau de revenu pour une décision d’investissement.  
 
Influence de la durée semi-repiquage 
 Le semis constitue la  première phase de la culture du riz. Cette opération consiste à semer  
des graines de riz sur une pépinière afin d’obtenir des plants. Ces derniers feront l’objet d’une 
transplantation vers le champ rizicole. Cependant, pour disposer un bon rendement, une norme 
de durée entre le semis et le repiquage devrait-être respectée selon le type de  riziculture adopté.  
 Quant à notre modélisation, une pratique allant de 21 jours à 30 jours pour le repiquage 
est très significative dans la diminution de la période de soudure. Soit une baisse de 1,96 mois. Ce 
qui augmente par implication la couverture alimentaire de la zone étudiée. Dans le cas où la durée 
s’écoulant entre le semis et le repiquage augmente, leur impact dans la réduction de la durée de 
soudure serait la moindre. Pour la Région Haute Matsiatra, la pratique de la durée de 31jours à 2 
mois réduit de façon minime la période de soudure. Soit d’ordre de 0,94 mois. A la lumière de 
notre analyse, nous pouvons tirer que la durée de la couverture alimentaire est une fonction 
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décroissante du décalage temporel entre le semis et le repiquage. Le fort décalage n’est pas bon 
pour la sécurité alimentaire.  
 Dans l’optique de réduire la période de soudure, le repiquage au bon moment, conforme 
à la norme fixée par les groupes de chercheurs et les spécialistes en riziculture serait sollicité. Avec 
un faible décalage entre le semis et le repiquage, nous obtenons de jeunes plantes pour le 
repiquage. La croissance de la plante est très rapide. Le rendement est conséquent, capable de 
satisfaire une demande croissante.  D’ailleurs, la faible durée entre le semis et le repiquage réduit 
les risques des insectes ainsi que des chenilles défoliatrices.  
 Le respect de la durée de repiquage conforme à la bonne pratique33 est nécessaire mais 
pas suffisante. Il faudrait suivre à la lettre  les techniques de repiquage mentionnées dans les fiches 
techniques de base destinées aux agriculteurs et aux techniciens agricoles. (MAEP et al., 2000).  
 
Influence du mode de repiquage sur la période de soudure 
 La descente sur terrain au sein de la Région Haute Matsiatra montre l’existence de deux 
(02) types de mode de repiquage, à savoir le repiquage en foule et le repiquage en ligne. Le 
premier se réfère à la pratique traditionnelle. Le second concerne la pratique rizicole moderne et 
ce, dans le cadre de l’opérationnalisation du SRI (le Système de Riziculture Intensif) et du SRA (le 
Système de Riziculture Amélioré).  
 Le repiquage en foule consiste à repiquer les plants sur une rizière d’une manière 
désordonnée. Ce type de repiquage est caractérisé par l’inexistence des écarts constants entre les 
plants. Le travail des équipes effectuant le repiquage devient sans ordre. La densité de repiquage 
sur l’ensemble de la surface rizicole n’est pas constante. Par contre, pour le repiquage en ligne, 
des  écartements  constants entre les plants sont à respecter. Concernant le SRI, un écartement 
de 25 cm × 25 cm ou 40 cm × 40 cm est recommandé entre les plants (MAEP et al., 2000). Cet 
écartement dépend du type de sol et de la région. Quant au SRA, des écartements de 20 cm × 20 
cm ou 25 cm × 25 cm pour le cas de Hauts Plateaux et de la côte Ouest sont à exiger pour un bon 
rendement. D’ailleurs, un écartement de 25 cm × 20 cm pour la côte Est. (MAEP et al., 2000) 
 Faisant référence à notre modèle, nous pouvons déduire que le mode de repiquage en 
foule influence négativement à la durée de la couverture alimentaire. En fait, une pratique rizicole 
axée sur le repiquage en foule augmente la période de soudure de 1,048 mois. En effet, la durée 
de la période de soudure est une fonction croissante de la pratique rizicole en foule. De ce fait, 
dans l’optique de réduire la durée de la période de soudure, il s’avère fondamental de diminuer 
l’habitude dans la pratique du repiquage en foule et de faire converger la pratique sur le repiquage 
en ligne, qui serait efficace dans la réalisation des objectifs de quantité et de la qualité de la 
production rizicole.  
 L’enquête effectuée montre que plus de la moitié de la population, soit 62,68% de 
l’ensemble de la population adopte le repiquage en ligne alors que la durée de la période de 
soudure moyenne s’élève à 5,63 mois (cf. équation de modélisation). C’est une situation 
paradoxale étant donné que l’offre de production rizicole ne couvre pas la demande. La durée de 
la couverture alimentaire reste restreinte. Pour le district de Lalangina, la durée de la couverture 
alimentaire s’élève juste à 5 mois. Et cette durée s’élève à 6 mois pour les districts de Vohibato et 
Ambohimahasoa (cf. Annexe 03). Pour le cas des districts de Fianarantsoa et Isandra. La durée de 
la période de soudure tourne en moyenne à 4 mois. Soit une couverture alimentaire assez élevée 
de 8 mois, jugée bonne par rapport aux autres districts. Ce bon résultat résulte des formations 

 
33 La bonne pratique est celle conforme aux manuels SRI (Système de Riziculture Intensif) et SRA (Système de 
Riziculture amélioré) conçus par les groupes de  chercheurs et les praticiens agricoles. 
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fréquentes émanant de AVOTRA MIRINDRA34 ainsi que de la DRDR sur la riziculture. Ce qui oriente 
le choix de plusieurs ménages vers la pratique moderne tout en respectant les différentes 
conditions exigées à chaque système de riziculture. 
 Grosso modo,  le mode d’exploitation rizicole au sein de la Région Haute Matsiatra est 
caractérisé par l’hybride dans la pratique. L’habitude dans la pratique se caractérise par  la 
symbiose entre la pratique traditionnelle et la pratique moderne. Mais, en fait la pratique 
traditionnelle reste dominante dans son ensemble. Outre la dimension institutionnelle ou 
culturelle, l’encrage dans la pratique traditionnelle est exacerbé par le manque des moyens 
financiers pour l’adoption des techniques modernes. Ces dernières techniques affichent un coût 
d’investissement élevé mais une rentabilité supérieure à celle du système de riziculture 
traditionnelle.  D’ailleurs, pour optimiser le rendement obtenu par l’opérationnalisation du SRI et 
de SRA, il faudrait respecter les conditions requises à chaque système de riziculture. Le bon choix 
du mode repiquage s’avère nécessaire et primordial mais pas suffisant pour obtenir une bonne 
productivité de la terre. De ce fait, le respect des conditions requises pour chaque système de 
riziculture s’avère, comme exigence, nécessaire.  
 Pour le SRA (Système de Riziculture Améliorée), le repiquage dans une lame d'eau 
inférieure à 5 cm s’affiche comme une condition sine qua none pour disposer un bon rendement. 
(MAEP et al., 2000). Pour le SRI (Système de Riziculture Intensif), le repiquage s’effectue en faisant 
glisser le plant et en l'enfonçant en même temps à 1-2 cm. (MAEP et al., 2000) ; 
 Quant à notre modélisation, nous avons constaté qu’à force de pratiquer le repiquage en 
foule, la période de soudure aura tendance à s’accentuer.  D’où le problème de non disponibilité 
alimentaire. Avec ce mode de repiquage, d’une manière logique, les plants se développent 
lentement à cause de non aération. Ce qui accroit la période de soudure. La durée de couverture 
alimentaire devient restreinte. De plus, avec ce mode, c’est difficile de faire l’entretien des plants. 
Par conséquent, les cultures seront infectées par les insectes, d’où la faiblesse des rendements. 
En outre, le mode en foule engage plus de travailleurs dans le repiquage. 
 Dans l’optique d’un bon rendement, le choix du mode de repiquage en ligne devrait 
s’accompagner  d’une fréquence de sarclage recommandée par le groupe de chercheurs et des 
techniciens agricoles. Pour le SRI, le sarclage devrait s’effectuer mécaniquement plusieurs fois, 
plus exactement tous les 8 à 10 jours (MAEP et al., 2000). Quant au SRA, le premier sarclage  
devrait s’effectuer 20 jours après le repiquage, le deuxième sarclage s’effectue 40 jours après le 
repiquage. Et enfin, le troisième  sarclage se fait à la demande (MAEP et al., 2000). Le sarclage est 
très fondamental et utile en arrachant les mauvaises herbes tout en réduisant les risques 
d’insectes. Dans le cadre du système de production moderne, le sarclage s’effectue fréquemment. 
Ce qui induit à une charge de personnel élevée. En effet, pour la Région Haute Matsiatra, tant de 
ménages adoptent le mode de repiquage en ligne. Mais, le manque de moyen financier pour 
l’investissement matériel et notamment pour payer la rémunération des équipes de sarclage 
constituent depuis toujours un obstacle majeur dans l’optimisation de la pratique moderne. D’où 
le dualisme dans la pratique. Le système traditionnel est très ancré dans la pratique, induisant à 
une insécurité alimentaire chronique. 
 
Effet de la pratique du riz pluvial 
 La pratique du riz pluvial  ou le riz en zone de « tanety » figure parmi les déterminants de 
la durée de la période de soudure. A la lumière de notre modèle, sur une année culturale, nous 
pouvons tirer que la non pratique du riz pluvial  augmente la période de soudure de 1,41 mois. En 
parallèle, la durée de la couverture alimentaire diminue de 1,41 mois. Ce qui conduit aux ménages 

 
34 AVOTRA MIRINDRA est un projet en collaboration avec la DRDR (Direction Régionale pour le 
Développement Rural) et financé par le FID (Fond d’Intervention pour le Développement). Ce projet 
intervient dans la formation agricole des paysans. 
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à consommer plus précocement le manioc, le maïs ainsi que la patate pour pouvoir substituer le 
riz. Et ce, afin de satisfaire les besoins physiologiques et surtout afin de pouvoir maintenir la survie.  
 Quant à notre modèle, nous pouvons en déduire que la maîtrise de la riziculture de bas-
fonds couplée avec la pratique du riz pluvial influence positivement sur la couverture alimentaire, 
et donc à la réduction de la période de soudure.  
 En fait, dans la Région Haute Matsiatra, une moindre proportion de la population adopte 
le riz pluvial. Soit une proportion de 17,14%. Cependant, l’effet de cette pratique est significatif. 
Mais quelle que soit sa significativité,  la période de soudure moyenne pour l’ensemble de la région 
s’élève environ à 5,63 mois. Ce qui se traduit par le fait que seulement les ménages pratiquants le 
riz pluvial bénéficient d’une réduction de la période de soudure et donc d’une période 
supplémentaire pour la couverture alimentaire. Mais pour la plupart des ménages, la période de 
soudure s’amplifie  suite à la non pratique du riz pluvial et surtout la non maîtrise du riz de bas-
fonds. La pénurie alimentaire est exacerbée par la croissance galopante de la  population. Le 
rendement moyen pour les pratiquants du riz pluvial s’élève à 1,5 tonne par hectare (enquête  
personnelle, 2024). Cette faible productivité est liée notamment à l’habitude de mettre en œuvre 
des semences non améliorées dans l’exploitation.  
 Les semences paysannes utilisées  ne sont pas adaptées à la sécheresse et notamment à la 
variation climatique en général.  L’offre de  formation dans le milieu rural se focalise par coutume 
dans la pratique du riz irrigué. Cependant, une moindre proportion des ménages du milieu rural 
en bénéficie. D’où l’inégalité de rendement et par ricochet l’inégalité de niveau de vie entre les 
ménages.       
 Dans la Région Haute Matsiatra, nous avons constaté qu’avec l’utilisation des semences 
paysannes, le riz est très vulnérable à différentes maladies comme la pyriculariose, la 
cercosporiose. « En Afrique. La plus grave est la pyriculariose qui peut, chez les variétés très 
sensibles détruire totalement la culture en cours de végétation. La pyriculariose s'attaque aux 
feuilles et aux panicules. » (Jacquot et al., 1983). Madagascar fait partie de l’Afrique Subsaharienne 
et souffre de ce problème. De ce contexte, pour la Région  Haute Matsiatra, le rendement par 
hectare reste faible. Cette faiblesse est exacerbée par la faible fertilité des sols, la sécheresse ainsi 
que l’influence des insectes. Faisant suite à la difficulté financière, le recours aux engrais que ce 
soient organiques ou minéraux se fait à moindre dans l’exploitation. Découlant de ces problèmes, 
la production du riz pluvial dans la Région Haute Matsiatra est depuis toujours destinée 
majoritairement à l’autoconsommation. Le faible rendement  amplifie la période de soudure. La 
production n’arrive pas à couvrir la demande croissante de la population. D’où le phénomène de 
la non disponibilité alimentaire.  
 
Conclusion et Recommandations 
 L’insécurité alimentaire constitue depuis toujours un grand fardeau pour  la Région Haute 
Matsiatra. Cette  étude a permis d’identifier les déterminants de la période de soudure au sein de 
ladite Région. Les habitudes dans la pratique agricole constituent un obstacle majeur au 
développement.  Le riz  nous constitue la denrée de référence pour notre étude étant donné que 
ce type de bien constitue l’aliment de base de toutes les malgaches. L’étude économétrique 
effectuée montre que la fréquence d’utilisation des semences certifiées, le décalage temporel 
entre le semis et le repiquage, le mode de repiquage adopté dans l’exploitation, la fréquence de 
la pratique du riz pluvial sont très explicatifs dans l’analyse de la période de soudure. Cette 
dernière est caractérisée par un déficit de stock des denrées de base à couvrir les besoins des 
ménages.    
 L’ambition de réduire la période de soudure nécessite, comme exigence, la mobilisation 
de toutes les forces vives d’une économie. L’Administration publique ou les autorités 
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décentralisées devraient intervenir massivement dans le renforcement des  capabilités  des  
ménages ruraux à constituer leur bien-être.    
 Face à l’influence de chaque facteur ou  chaque variable suscitée dans l’explication de la 
période de soudure, des recommandations seront à mobiliser pour promouvoir une sécurité 
alimentaire durable de notre zone d’études.  

Primo, dans l’optique  de réduire la période de soudure au sein de ladite Région, 
l’intervention de l’Etat s’avère nécessaire et fondamental pour  renforcer le capital humain  des 
paysans.  Ce renforcement  devrait se faire  par  la diffusion des formations dans toutes  les zones 
productives notamment dans les zones à fortes potentialités agricoles. L’accompagnement des 
producteurs par des  techniciens spécialisés et des chercheurs émanant de la DRDR (Direction 
Régionale pour Développement Rurale) et de la FOFIFA (FOibem-pirenena momba ny FIkarohana 
ampiharina amin'ny FAmpandrosoana ny eny Ambanivohitra ou Centre National de la Recherche 
Appliquée au Développement Rural) augmente le rendement rizicole. De plus, le fait de former 
quelques ménages sur  la production des semences améliorées serait favorable à la réalisation des 
objectifs de sécurité alimentaire. L’accès  des ménages à tout moment  à des semences certifiées 
permet de réaliser les objectifs de production.  Cependant, les semences produites devraient se 
conformer aux normes établies par les groupes de chercheurs. Le recours à ce type de semence 
améliore la production  tant sur la quantité que notamment sur la qualité. Grosso modo, suite au 
renforcement du capital humain des paysans, la pratique des ménages se converge petit à petit 
vers l’adoption des techniques modernes. Le respect des conditions exigées à chaque système de 
riziculture influence positivement à la couverture alimentaire. Le système productif va devenir 
capable à satisfaire la demande locale et apte également à approvisionner d’autres régions. 

Secundo, dans l’optique de réaliser une sécurité alimentaire durable, les autorités 
décentralisées intervenant dans la région devraient inciter les ménages à pratiquer le riz pluvial. 
Cependant, comme mesure d’accompagnement, il faudrait sensibiliser les acteurs locaux  sur 
l’importance de stopper l’acte de déforestation et de procéder par implication à la reforestation. 
La pluviosité constante contribue énormément à la prospérité de la pratique du riz pluvial.  

Tertio, le passage de l’agriculture traditionnelle vers l’agriculture moderne engage plus 
d’efforts émanant des autorités publiques. Accorder des fonds aux producteurs locaux leur 
permet de procéder  à  l’intensification agricole comme l’achat des sarcleuses ainsi que les 
pesticides et les herbicides. D’ailleurs, soutenir les ménages ruraux en intrants agricoles comme 
les engrais organiques et les engrais minéraux favorise rapidement la croissance de la production. 
Mais l’idéal c’est de bien former les ménages sur la  production du compost. Les matières 
premières utiles pour cette fabrication sont abondantes dans le monde rural. 

Quarto, dans l’optique d’atteindre une sécurité alimentaire durable, il serait fondamental 
d’ériger un environnement propice à l’exploitation agricole et au développement. A ce titre, il 
serait primordial de faire régner la sécurité dans le monde rural notamment dans les zones plus 
productives. L’intervention des autorités locales dans la promotion de la sécurité réduit le VPER 
(Vol à Petite Echelle à caractère Répétitif). Ce qui motive les producteurs à produire davantage. La 
production globale aura tendance à augmenter et capable de satisfaire une demande croissante 
de la population.  

En bref, l’ambition de vaincre de façon durable  la non disponibilité alimentaire nécessite, 
comme exigence, la collaboration fructueuse entre les différents acteurs formant l’économie. 
L’Etat joue un rôle central dans la promotion du développement. Le renforcement des capacités 
à travers le renforcement en capital humain et le soutien financier facilite le passage du mode 
d’exploitation traditionnel vers la pratique moderne.  
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Annotation. To demonstrate the operability and efficiency of direct-prospecting 
technology, the purposeful survey of areas and local sites for exploratory wells drilling on onshore 
and offshore in various regions are carried out. The surveys of drilling exploratory wells areas are 
also carried out in order to develop and improve the methodology of instrumental measurements 
conducting, taking into account the peculiarities of geological structure of blocks, local areas and 
drilling sites. Experimental reconnaissance studies are carried out using low-cost direct-
prospecting technology, including modified methods of frequency-resonance processing and 
decoding of satellite images and photographs, vertical electric-resonance sounding (scanning) of 
the cross-section and the method of integral assessment of the oil and gas (ore) prospects of large 
blocks and local areas. The individual components of technology used are developed on the 
principles of “substance” paradigm of geophysical research, the essence of which is the search for 
a specific (required in each case) substance. The developed methods are based on the standing 
electric waves, discovered by Nikola Tesla in 1899 in the deep horizons of the Earth. In modified 
versions of the methods of frequency-resonance processing of satellite images and photographs, 
as well as vertical sounding (scanning) of cross-section, existing databases (sets, collections) of 
sedimentary, metamorphic and igneous rocks, minerals and chemical elements are used. The 
materials of the survey also once again confirm the volcanic model of the hydrocarbon deposits 
formation, the features of which can be formulated as follows. By experimental studies, conducted 
in various regions of the globe on Earth, the presence of 10 types of volcanic complexes were 
established. Numerous experiments have shown that the conditions for the synthesis of oil, 
condensate and gas at the boundary (surface) of 57 km are created only in 5 types of the 10 
volcanic complexes. The results of the reconnaissance survey of the locations of "dry" drilled wells 
showed that almost all of them are located in the contours of volcanic complexes, in which there 
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are no conditions for hydrocarbon synthesis! The direct-prospecting technology as a whole, as 
well as its individual methods, should be used in various regions for a preliminary assessment of 
the prospects for oil and gas potential of poorly explored and unexplored exploration blocks and 
local areas. The use of this technology can bring a significant effect during the search for industrial 
accumulations of hydrocarbons in unconventional reservoirs (including areas of shale, coal-
bearing formations, and crystalline rocks distribution). Additional surveys promptly carried out 
using direct-prospecting methods in local areas of prospecting and exploratory wells drilling will 
contribute to an increase in the drilling success rate. The laying of wells in the areas of vertical 
fluid migration channel’s location, can lead to an increase in hydrocarbon inflows. Mobile 
technology can also be successfully used during the exploration of poorly explored areas and 
blocks within known oil and gas fields.  

Keywords. Exploration blocks, local areas, direct searches, well, oil, gas, methane, basalts, 
hydrogen, phosphorus, bacteria, impact structure, coal basin, volcano, abiogenic genesis, 
sounding of the cross-section, remote sensing data processing.  

 
Introduction 
The super-mobile direct-prospecting technology of satellite images and photographs 

frequency-resonance processing and decoding [32-33] provides an opportunity to conduct 
research in order to search for minerals of various types, as well as to study the deep structure of 
various structural elements in different regions of the globe. The technology was used also to 
study the structural features of various structural objects on the planets and satellites of the Solar 
system. During this  technology large-scale testing and approbation in 2019-2023 [34-60] 
numerous facts (evidences) were obtained in favor of 1) deep (abiogenic) genesis of oil, 
condensate and gas in the process of the Earth hydrogen degassing, 2) migration of gas (methane), 
carbon dioxide and hydrogen into the atmosphere of the Earth planet and 3) a "volcanic" model 
of the formation of structural elements and the appearance of the Earth, planets and satellites of 
the Solar system, as well as deposits of hydrocarbons, ore minerals and water. The results of 
studies conducted in various regions of the globe showed also that the super-mobile technology 
used makes it possible to significantly speed up and optimize (cheapen) the exploration process 
for combustible and ore minerals, as well as water. Financial resources, saved during the 
exploration phases of oil and gas fields, can be used further at the stages of their extraction and 
energy production with using increased environmental standards regarding air polluting gases. 

Approbation of mobile direct-prospecting methods was carried out at local areas and sites 
of the exploratory wells for oil and gas drilling on onshore and offshore, within large and small 
exploratory blocks in order to integrally assess the prospects for oil and gas content, in areas of 
volcanic complexes and ring structures of various types location, on local areas and sites along 
seismic profiles, as well as on some planets and satellites of the Solar system. The results of the 
experimental work carried out were published in journal articles, as well as in the materials of 
numerous scientific conferences [32-60]. 

In the course of experimental works, the possibility of targeted use of mobile direct-
prospecting technology was additionally studied for detecting and localizing hydrogen 
accumulations in areas of visible hydrogen degassing and assessing (determining) the depths 
(intervals) of their occurrence, as well as an integral assessment of the prospects for detecting 
hydrogen deposits within local areas and large prospecting blocks. At present, the problem of 
searching for accumulations of natural hydrogen and organizing its production is quite relevant 
due to the intention of the world community to switch in the near future to carbon-free energy, 
in which an important place is given to hydrogen, the environmentally friendly fuel of the future. 
The main results of experiments already carried out (instrumental measurements) with the aim of 
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studying the possibility of using direct-prospecting methods for localizing hydrogen accumulations 
in a cross-section were published in [34-37, 39, 44, 46-50, 53, 56-57].  

From the standpoint of the deep (abiogenic) origin of hydrocarbons within the framework 
of the concept of deep degassing of the Earth, it can be assumed that in coal and shale basins, oil, 
condensate, and gas deposits also exist in deep (and ultra-deep) horizons of the cross-section. In 
this regard, the experimental studies of reconnaissance character were carried out using mobile 
direct-prospecting methods in regions of coal deposit’s location in different countries [55]. 

To demonstrate potential capabilities and effectiveness of super-mobile direct-
prospecting methods and technologies, the results of experimental studies within large blocks and 
local areas in different region of the world  are presented in this paper.  

 
Research methods 
Experimental studies of a reconnaissance and detailed nature are purposefully carried out 

using mobile methods of satellite images and photographs frequency-resonance processing and 
decoding, vertical scanning (sounding) of cross-section in order to determine (estimate) the 
depths and thicknesses of various rock complexes and sought minerals, as well as methods of the 
integral assessment of the prospects for oil and gas potential (ore content, water content) of local 
areas and large blocks [32-33]. Some methods of the technology used are based on the principles 
of the “substance” paradigm of geophysical research [11], the essence of which is to search for a 
specific (searchable in each individual case) substance – oil, gas, gas condensate, gold, iron, water, 
etc. The developed methods are based on the standing electric waves, discovered by Nikola Tesla 
in 1899 in the deep horizons of the Earth [24-25]. Mobile technology as a whole, as well as its 
individual methods, are actively used in the testing mode to search for hydrocarbon accumulations 
at the initial stages of the geological exploration process, including for the integral assessment of 
the oil and gas potential of large and hard-to-reach blocks and areas, as well as local areas of 
prospecting and exploratory wells drilling. 

In modified versions of the methods of satellite images and photographs frequency-
resonance processing, as well as vertical sounding (scanning) of cross-section, the bases (sets, 
collections) of chemical elements, minerals, rocks and minerals (specific samples) are used [32]. 
Thus, the collection of oil samples used during instrumental measurements includes 117 samples, 
gas condensate – 15 samples (Fig. 1). Figure 2 shows a photomontage of several chemical 
elements and substances, the frequency spectrum of which is used to record responses of oil, 
condensate and gas during the implementation of one instrumental measurement procedure. 
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Fig. 2. Photomontage of the 
frequency spectrum of oil, 

condensate and gas. Fig. 1. Photographs of oil and gas condensate samples. 
 
The set of photographs of sedimentary rocks consists of 11 groups: 1) psephites, 

monomineralic conglomerates (22 samples, sample numbers in the set are 2-23) (Fig. 3a); 2) 
psammites (18, 25-42) (Fig. 3b); 3) silts, mudstones, clays (6, 44-49) (Fig. 3c); 4) kaolinite 
mudstones (6, 51-57) (Fig. 3d); 5) kaolinite clays (10, 59-68) (Fig. 3e); 6) sedimentary-
volcanoclastic rocks; tuff breccias (9, 70-78) (Fig. 3f); 7) limestones (24, 80-103) (Fig. 3g); 8) 
dolomites (11, 105-115) (Fig. 3h); 9) marls (10, 117-126) (Fig. 3i); 10) siliceous rocks (13, 128-140) 
(Fig. 3j); 11) salt. 

The database of photographs of igneous and metamorphic rocks includes 18 groups: 1) 
granites and rhyolites (29 samples, sample numbers in the database are 1-29) (Fig. 3k); 2) 
granodiorites and dacites (7, 31-37); 3) syenites and trachytes (18, 39-56); 4) diorites and 
andesites (14, 58-71); 5) lamprophyres (14, 73-86); 6) gabbro and basalts (32, 88-119) (Fig. 3m); 
7) non-feldspar ultramafic rocks (20, 121-140); 8) feldspathoid syenites and phonolites (23, 142-
164); 9) feldspathoid gabbroids and basaltoids (6, 166-171); 10) feldspar-free ultramafic and mafic 
rocks (10, 173-182); 11) kimberlites and lamproites (20, 184-203) (Fig. 3n); 12) non-silicate 
carbonatites (8, 205-212); 13) metamorphic granulites (10, 214-223); 14) metamorphic gneisses 
(26, 225-250); 15) metamorphic crystalline schists (44, 252-295); 16) metamorphic 
microcrystalline schists (phyllites) (11, 297-307); 17) metamorphosed slates, cleaved sandstone 
(1, 308); 18) metamorphosed slates, cleaved siltstone (1, 309).  

Figure 3 shows 13 groups of rocks from the sets listed above. Photos of some chemical 
elements and minerals samples, used during satellite images processing, are shown in Fig. 4.  
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Fig. 3. Photographs of rock samples whose resonant frequencies are used during images 

processing [9]: a) psephites, monomineralic conglomerates; b) psammites; c) silts, mudstones, 
clays; d) kaolinite mudstones; e) kaolinite clays; f) sedimentary-volcaniclastic rocks; tuff breccias; 

g) limestones; h) dolomites; i) marls; j) siliceous rocks; k) 1st group of granite rocks; l) gabbros 
and basalts; m) 7th group of igneous (ultramafic) rocks; n) kimberlites and lamproites. 

 
Photos of the used sets of samples of sedimentary, metamorphic and igneous rocks are 

borrowed from the electronic document [6]. Let us add to this that in our publications the rock 
classification proposed by the authors of the document [6] is also used. 
 

 
Fig. 4. Photographs of hydrogen (a), helium (b), neon (c), carbon (d), diamonds (e). 
 
Materials of earlier experimental studies, obtained with the used set of mobile direct-

prospecting methods, are presented in publications [32-60]. The same articles describe the 
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methodological features of measurements during the satellite images and photographs processing 
using the developed technical means. 

When conducting numerous studies using the described direct-prospecting methods in 
2019-2023, the optimal procedure (processing graph, sequence of actions) was worked out (and 
constantly improved), which is used when carrying out work within the blocks and areas of survey. 
The most used processing graph for a separate satellite image (or its local fragment) processing 
includes the following sequence of actions (steps). 

1. The procedure for fixing responses (signals) from the surface at the frequencies of the 
following set of substances: oil, condensate, gas, amber, methane-oxidizing bacteria, oil shale, gas 
hydrates, ice, coal, anthracite, hydrogen, living (deep) water, dead water, diamonds, potassium 
magnesium salt, sodium chloride salt. 

2. Graph of the response’s registration from the groups of sedimentary, metamorphic and 
igneous rocks that make up the cross-section. 

3. Procedure for determining the presence within survey area of deep channels 
(volcanoes), filled with various groups of rocks; depths assessment of the volcano’s root’s location. 

5. Graph for determining groups of rocks (or individual samples of groups), from which 
signals are recorded at frequencies of oil, condensate, gas and water (deep, live). 

6. The procedure for recording responses of oil, condensate, gas and phosphorus at the 
surface (depth) of 57 km – the boundary of the hydrocarbons and amber synthesis in deep 
channels (volcanoes), filled with certain groups of rocks. 

7. Graph of signals registration of water (deep, live) on the surfaces of 11, 46, 57, 68, 69 
km – the predicted boundaries of water synthesis in volcanoes of a certain type. 

8. The procedure for scanning a cross-section with different steps from the surface up to 
15 km to determine the depth intervals, within which responses are recorded at the resonant 
frequencies of oil, condensate, and gas. Refinement of the depths of location of the most 
promising for hydrocarbons intervals of cross-section during additional scanning with a finer step. 

9. Graph for assessing the depth of the upper boundary (edge) of basalts, as well as the 
depths of the beginning of fixing responses at the resonant frequencies of hydrogen and living 
(healing) water from basalts. It is implemented in case of fixing responses from the 6th group of 
igneous rocks (basalts) on the surveyed area. 

10. Procedure for determining the depths of occurrence of the upper edge of kimberlites, 
as well as the depth interval within which responses at diamond frequencies are recorded. It is 
implemented when establishing the presence of signals from the 11th group of igneous rocks 
(kimberlites) in the survey area. 

Given the reconnaissance nature of the studies performed, the described set of separate 
procedures for satellite images processing in full was not implemented within all surveyed areas. 

Possible stages of direct-prospecting methods application. Numerous results of 
approbation and practical application of the frequency-resonance technology for satellite images 
processing [34-60] have shown that this super-mobile direct-prospecting technology can be 
successfully used on the following stages of prospecting for oil and gas, natural hydrogen, ore 
minerals and water: 

a) stage 1: demonstration – processing of a satellite image or a photograph of the well or 
field location, known to the potential Customer, to further demonstrate the operability and 
efficiency of mobile direct-prospecting technology; 

b) stage 2: integral – detailed processing of satellite images of large areas in order to 
determine the types of volcanic structures, present within survey area, as well as minerals for 
which it is advisable to conduct reconnaissance and detailed prospecting; 
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c) stage 3: reconnaissance – splitting satellite images of large areas into sequences of 
fragments and their detailed processing in order to identify the most promising local blocks for 
conducting detailed prospecting for the desired minerals; 

 d) stage 4: detailed – detailed processing of images of the most promising local blocks, 
identified at the previous stage (reconnaissance), in order to select sites for the prospecting and 
exploration wells drilling. 

Possible projects for working with national and foreign Partners: 
1. Reconnaissance survey of large blocks or the entire territory of a particular country in 

order to identify local areas of detailed exploration for: a) oil, gas, condensate; b) natural 
hydrogen; c) ore minerals. 

2. The detailed exploration works carrying out within the most promising areas for 
hydrocarbons and natural hydrogen in order to assess the feasibility of exploratory wells drilling 
within them and the choice of sites for their laying. 

3. Detailed survey of local areas (sites) with the drilled wells for oil and gas in order to 
identify missed oil and gas layers and assess the prospects of HC deposits detection in the cross-
section below the wells bottom. 

4. Detailed inspection within the sites of design wells for oil and gas location in order to 
further assess the feasibility of their drilling. 

5. Survey within areas of the springs with living and dead water location in the country in 
order to study the healing properties of healing waters and assess the feasibility of its production. 

6. Detailed survey of local areas, promising for precious and non-ferrous metals (cuprum, 
lithium. cobalt and others), as well as rare earth chemical elements. 

Once again, we focus on the distinctive feature of the direct-prospecting frequency-
resonance methods being developed. Unlike classical geophysical methods, the methods used 
make it possible in each specific case to fill the cross-section under study with the complexes of 
sedimentary, metamorphic and igneous rocks present in it, as well as to determine in the first 
approximation (and refine at the stages of detailing) the intervals of cross-section that are 
promising for the detection of combustible and ore minerals, immediately, in the process of 
measurements (registration of signals) by the developed instrumentation and measuring devices 
(i.e. without additional stages of modeling and geological interpretation of the results of 
instrumental measurements). In this article, as well as in other published materials, the emphasis 
is mainly on the presentation of measurement results.  

We also note that the developed technology uses the frequency-resonant principle of the 
useful signals’ registration [11]. Satellite images or photographs of research objects, as well as 
photographs of rock samples, minerals and chemical elements, are, in principle, antinodes of 
standing electric waves, discovered by Nikola Tesla in 1899 in the deep horizons of the Earth [24, 
25].  

When carrying out instrumental measurements using the developed computerized 
complexes, the spectra of satellite or photographic images of objects studied are sequentially 
compared with the spectra of rock samples, the desired minerals and chemical elements. In the 
process of comparison, the measuring unit registers resonances (electromagnetic responses), 
which make it possible to draw a conclusion about the presence (absence) of specific rocks, the 
desired minerals and chemical elements in the cross-section of the object of study. Such features 
of the developed methods of satellite images processing and decoding are the basis for the use of 
the terms "frequency-resonance technology" ("frequency-resonance methods"). 

The processing of satellite images and photographs are carried out in laboratory 
conditions, without organizing and conducting field geological and geophysical studies. This 
provides an opportunity to quickly conduct research in any region of the globe, and, consequently, 
developing technology is super-mobile. 
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In addition to what was said in the previous paragraph, it is worth adding the following. As 
a result of testing and practical application of the developed measuring equipment in various 
regions of the world, numerous evidences (facts) have been obtained in favor of the "volcanic" 
model of the formation of many structural elements of the Earth (and other planets and satellites 
of the solar system), as well as deposits of combustible and ore minerals (hydrogen and water as 
well). Instrumental measurements established the existence of 10 types of volcanic complexes 
filled with various types of rocks. And what is characteristic, the roots of all volcanoes are almost 
always fixed by scanning the cross-section at the same depths, namely: 95-98 km, 214-218 km, 
470 km, 723 km, 996 km. 

It is quite natural that the depths of the roots of 470 km or 723 km of a salt or dolomite 
volcano cause rejection and skepticism among many experts. We also note that at the initial stages 
of testing the technology, such depths of roots were also surprising to the authors of the 
experiments. However, the ubiquitous repetition of such depth values during many hundreds of 
measurement experiments gives grounds for the assumption that such strictly predetermined 
values of the depths of the roots of various volcanic complexes are due to certain wave processes 
in the solar system and our galaxy. 

In this regard, it is only regrettable that such skepticism in relation to the depths of the 
roots of volcanoes is automatically (without detailed consideration and analysis of materials) 
transferred to the results of instrumental measurements in the upper part of cross-section, 
accessible for drilling. 
 

Results of direct-prospecting methods approbation at areas of wells drilling 
Once again, we focus attention on the following circumstance. Frequency-resonance 

processing of satellite images and photographs are carried out in laboratory conditions, without 
organizing and conducting field geological and geophysical research. This circumstance makes it 
possible to quickly, in a short time (terms) carry out reconnaissance (and detailed) survey of local 
areas (and large blocks) of exploratory wells drilling and assess the prospects of hydrocarbon 
accumulations detecting in the well before completion of drilling and the official announcement 
of drilling results. This fundamental circumstance significantly increases the value (information 
content) of the results of the mobile direct-prospecting technology using. 

 
Tiber oil field (Gulf of Mexico). The field is located within Block 102, Keathley Canyon. The 

well with a depth of 10685 m, which discovered the field, is located at the point with coordinates 
26°52'42.00"N, 93°16'6.00"W. The position of the well on satellite image is shown in Fig. 5. 

 

 
Fig. 5. Satellite image of the Tiber field location in the Gulf of Mexico. The marker is the position 

of the well. 
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During frequency-resonance processing of the image fragment (rectangle in Fig. 5), 
responses were recorded from the surface at the frequencies of oil, condensate, gas, phosphorus, 
salt, as well as from the 8th group of sedimentary rocks (dolomites). 

By fixing the responses at various depths (50, 150, 450, 550, 650, 723 km), the root of salt 
volcano was determined at the surface of 723 km, and the upper boundary of the salt was 
established by the cross-section scanning at a depth of 9800 m. At the surface of 9700 m, no salt 
responses were received from the upper part of cross-section. 

By scanning the cross-section from 9700 m, step -50 cm (from bottom to top), the 
responses from dolomites were obtained from the depth interval of 9070-6860 m. On the surface 
of 9070 m from the upper part of the cross-section, there were no signals at the frequencies of 
oil, condensate and gas.   

By scanning the cross-section from the surface of 9070 m, step 50 cm, responses at oil 
frequencies were recorded from the following depth intervals: 1) 9120-(9630-intensive) (from 
11350 m on 1 m step) to 12710 m; 2) 13050-13480 m, 3) 14030-14690 m (up to 15000 m traced). 

On the HC synthesis surface of 57 km, responses from oil, condensate, gas, and phosphorus 
(white) were recorded. And at a depth of 57.1 km, the signals from hydrocarbons and phosphorus 
were already absent. 

 
Site in the area of the emergency well in the Gulf of Mexico. In connection with the discovery 

of a channel (volcano) of ultramafic rocks, through which oil deposits at the oil field can be 
recharged, it became advisable to survey the areas of emergency well’s location with direct-
prospecting methods using. In this regard, at the first stage of work of this nature, a relatively large 
block was examined in the area, where the emergency well is located in the Gulf of Mexico. 

A satellite image of the survey block in this region is presented in Fig. 6. The position of the 
well (coordinates 28°44′18″N, 88°22′02″W) is shown with a marker in the image. The numbers 
next to the rectangles in Fig. 6 shows the sequence of frequency resonance processing of 
individual image fragments outlined by rectangular contours. 

Fragment 1 (well location area). When processing an image from the surface, responses 
were recorded at the resonant frequencies of oil, condensate, gas, dead water, lonsdaleite, 
potassium-magnesium salt, sedimentary rocks of the 8th (dolomite) and 9th (marls) groups, as 
well as 7th and 8th groups of igneous rocks. 

By recording responses at various depths and then scanning the cross-section with different 
steps, signals from the 7th group of igneous (ultramafic) rocks were recorded in the depth range 
of 6230 m – 723 km. 

At the surface of 57 km, responses were received from oil, condensate, gas, lonsdaleite and 
potassium-magnesium salt. We also note that signals from potassium-magnesium salt and dead 
water were also recorded at the border of 59 km - the surface of the synthesis of these substances. 
At the water synthesis surface (deep) 69 km, no responses from water were recorded. 

By recording responses at various depths and scanning the cross-section (50 cm step), 
responses from dolomites were recorded in the range of 2150-4245 m, and from marls - in the 
range of 4250-6230 m. 

In the interval of 2150-4245 m, signals were obtained from two samples of dolomites - oolitic 
and stromatolitic, and from the interval of 4250-6230 m - from one sample of marls - siliceous 
with glauconite. These samples are present in the sedimentary and igneous rock base used. 

By scanning the range of 4250-6230 m with a step of 10 cm, responses of oil from marls 
were obtained from the following intervals: 1) 4280-4322 m; 2) 4347-(intensive signal)-4706 m; 3) 
4992-(intensive signal)-5635 m. 

By scanning the range of 2150-4245 m with a step of 10 cm, responses of oil from dolomites 
were obtained from the intervals: 1) 2175-2196 m; 2) 2290-2330 m; 3) 2385-2460 m; step 50 cm, 
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4) 2700-2733 m, 5) 3190-3223 m; 6) 2545-3566 m. In this interval, very weak signals from 
condensate were also received, and there were no responses from gas. 

From the entire interval of 4245-6250 m, intense responses were obtained at the 
frequencies of oil and gas from marls, as well as signals from condensate of weak intensity. And 
from the interval of ultramafic rocks 6280 m - 723 km, intensive responses from oil, condensate 
and gas were recorded. 

Please note that in the depth range of 4322-4347 m, no responses were received from oil, 
condensate and gas from the marls, and there was also no signal from the marls. During additional 
measurements from this interval responses were obtained from three samples of the 7th group 
of sedimentary rocks (limestones). 

Fragment 2 (Mitchell dome). When processing the image, signals from oil, condensate, gas, 
water, salt and igneous rocks were not registered. Responses were received only from the 8th 
group of sedimentary rocks (dolomites). By recording responses at various depths (50, 150, 450, 
550, 470 km), the root of the dolomite volcano was determined to be at a depth of 470 km. 

By recording responses on various surfaces and scanning the cross-section from 1 km, step 
50 cm, the upper boundary of the dolomites was determined at a depth of 1275 m. 

 

 
Fig. 6. Satellite image of the area near the location of the emergency well in the Gulf of Mexico. 

The position of the well on the site is indicated by a marker. Rectangular contours show (outline) 
local fragments of the image, the frequency-resonance processing of which was carried out 

separately. 
 
Fragment 3 (Gloria dome). During the processing of an image from the surface, responses 

from hydrocarbons, hydrogen, water, salt and igneous rocks were not recorded. Signals were 
received only from dead water and the 9th group of sedimentary rocks (marls). By recording 
responses at various depths (50, 150, 450, 550, 650, 722, 723 km), the root of the volcano filled 
with marls was determined to be at a depth of 723 km. 

Fragment 4 (Whiting dome). When processing an image from the surface, signals from oil, 
condensate, gas, dead water and the 7th group of sedimentary rocks (limestones) were recorded. 
There were no responses from amber, hydrogen, water (deep) and salt. By recording responses at 
various depths (7, 50, 150, 450, 550, 722, 723, 724 km), the root of the volcano filled with 
limestone was determined to be at a depth of 723 km. 

At the surface of 57 km, responses from oil, condensate and gas were received. 
Fragment 5 (dome without name). During the processing of the image from the surface, 

responses from hydrogen, water (deep), potassium-magnesium salt and 6th group of igneous 
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rocks (basalts) were recorded. Signals from hydrocarbons, amber, dead water, salt and 
sedimentary rocks were absent. 

By recording responses at various depths (50, 150, 94, 98, 97, 95 km) and subsequent 
scanning of the cross-section from 95 km, step 1 m, the lower boundary of the basalts was 
established at a depth of 95.340 km. The upper edge of the basalts was determined by scanning 
at a depth of 1650 m. 

At the surface of 69 km, signals from water (deep) were received. 
In the interval 95.340-195 km, signals from the 11th group of igneous rocks (kimberlites) 

were recorded. Responses at diamond frequencies from kimberlites have not been obtained. 
At the surface of 1800 m, signals from water (deep) were recorded.  
 

The most expensive well on the shelf of Alaska. Information about the most expensive 
“dry” exploratory well in the history of the oil industry Mukluk on the shelf of Alaska is given in 
many documents and articles, including [26]. 

A satellite image of the North Slope of Alaska is shown in Fig. 7. The marker with the M 
symbol shows the position of the Mukluk well (point coordinates: 70.683342°N, 150.919968°W or 
70°41'0.031"N, 150°55'11.885"W). Markers with the symbols K and R indicate points within the 
Kuparuk River and Prudhoe Bay oilfields. The coordinates of these points are taken from the 
Wikipedia sites. 

In the course of the research, frequency-resonance processing of satellite images of local 
areas of the territory, the centers of which are indicated by markers, was performed (Fig. 7a). 

 

a) 

 
 
 

 
b) 

Fig. 7. Satellite images of the northern slope of Alaska (a) and local site of the Mukluk well 
location (b). 

 
Area of Mukluk well location. During frequency-resonance processing of the satellite image 

of the Mukluk well site (Fig. 7b), no responses (signals) at the frequencies of hydrocarbons (oil, 
condensate and gas) were recorded. No responses were received from amber, oil shale, gas 
hydrates, ice, coal, anthracite, hydrogen, deep water, dead water, potassium-magnesium salt, 
sodium chloride salt. 

Responses from 9th and 10th groups of sedimentary rocks were recorded from the 
surface; no signals were received from all groups of igneous rocks. 

On the surface of 50 km, responses were received from the lower part of the cross-section 
only from the 10th group of sedimentary rocks (siliceous rocks). By fixing the responses at different 
depths (50, 150, 250, 350, 450, 550, 470 km), the root of the channel (volcano), filled with rocks 
of the 10th group, was established at a depth of 470 km. 
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We note once again that within volcanic structures, filled with rocks of this type (siliceous), 
responses at HC frequencies have never been recorded before. 

 
Area of well drilling offshore Peru. Information about the Marina-1 exploratory well drilling 

within Block Z-38 (Fig. 8) on the shelf of Peru is given in the document on the website [5]. The 
position of the well within Block Z-38 is shown in Fig. 9 [29]. The well coordinates (points in Fig. 9) 
– 3°36'56.988"S, 81°0'47.988"W – were determined from the position of the drilling vessel. 

We note first that the experimental studies at the site were carried out before the 
completion of the well drilling. 

At the first stage of the work, frequency-resonant processing of a local site in the area of 
the drilling point, indicated in Fig. 9 by rectangular outline, was conducted. No responses (signals) 
at the frequencies of oil, condensate and gas were recorded from the surface during processing 
of this fragment of the image! Signals from amber, oil shale, gas hydrates, ice, deep water, "dead 
water", coal, hydrogen, potassium-magnesium salt, sodium chloride salt, brown coal, anthracite 
were also not received. 

Responses were recorded only from the 10th group of sedimentary rocks (siliceous rocks). 
Signals from all groups of igneous rocks were not recorded. 

By fixing the responses at different depths (50, 150, 250, 350, 450, 550, 470 km), the root 
of a channel (volcano), filled with siliceous rocks, was determined at a depth of 470 km. 

Rapidly conducted studies (measurements of signals at HC frequencies) led to the 
conclusion that the probability of obtaining commercial oil, condensate and gas inflows in the 
Marina-1 well after drilling is close to zero! 

At the second stage of the work, an integral assessment of the prospects of oil and gas 
potential of a larger block was performed - a satellite image in Fig. 9. 

 

  
Fig. 8. Schematic map of the of Block Z-38 

and Marina-1exploratory well location within 
the Tumbes Basin of Peru offshore [29]. 

 

Fig. 9. Satellite images of the drilling site of 
the exploratory well Marina-1 (Block Z-38) on 
the Peru offshore. The position of the well is 

indicated by a marker. 
 
When processing this image from the surface, responses from oil (very weak intensity), 

condensate (more intense), gas (more intense), amber, and oil shale were recorded. No signals 
were received from argillite breccia, gas hydrates, ice, coal, brown coal, anthracite, hydrogen, 
water, "dead" water, iron ore, diamonds, potassium-magnesium salt, sodium chloride salt. 
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Responses were recorded from 1 (low intensity), 2, 3, 4, 5, 7 and 10 groups of sedimentary 
rocks. Signals from all groups of igneous rocks were not received. 

Signals from the 2nd group of sedimentary rocks were recorded on the surface of 4 km, 
and there were no signals on the surface of 5 km. 

On the surface of 5 km from the upper part of the cross-section, responses from 1-5 groups 
of sedimentary rocks were recorded; no signals were received from 6-7 groups. 

Responses from the 7th group of sedimentary rocks (limestones) were recorded from the 
lower part of the cross-section at the surfaces of 5, 7, 9 and 10 km, at depths of 11 and 12 km 
there were no signals. 

By fixing the responses at different depths (50, 150, 250, 350, 450, 550, 470 km), the root 
of a channel (volcano), filled with siliceous rocks, was determined at a depth of 470 km. 

No further research has been carried out within Block Z-38. 
Official information about the results of the Marina-1 well drilling appeared on the Internet 

sites on February 17, 2020 [18]. Commercial fluid inflows in the well were not obtained – the 
forecast, based on the results of frequency-resonance processing of the satellite image of the 
drilling site, was confirmed by drilling.  

 
Search blocks on the shelf of Angola. Information about the planned drilling of two 

exploratory wells within blocks 48 and 32 on the shelf of Angola is presented in the document 
[27]. We also note that the well within block 48 will be the deepest in the world. 

Using a map-scheme of the licensed block’s location on the shelf of Angola (Fig. 10), 
satellite images of two blocks were prepared for further processing (Fig. 11). 

 

 
Fig. 10. A map showing the location of search 

Blocks 48 and 32 on the Angola offshore. 
 

 
a) 

 
b) 

Fig. 11. Satellite images of search Blocks 
48 (a) and 32 (b) on the Angola offshore. 

 
Block 48. No responses from hydrocarbons (oil, condensate, gas), hydrogen, dead water, 

potassium-magnesium salts were recorded from the surface during frequency-resonance 
processing of the block image (Fig. 11a); signals were received from water and salt. 

An intense signal was recorded only from the 8th group of sedimentary rocks (dolomites), 
no responses from igneous rocks were recorded. 

At the surface of 5 km, the salt responses were obtained from the upper part of the cross-
section; there were no signals from the lower part. 
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By fixing the responses at different depths (5, 50, 150, 250, 350, 450, 550, 400, 470 km), 
the root of the channel (volcano), filled with dolomites, was determined at a depth of 470 km. 

Block 32. When processing the image of the block (Fig. 11b), signals from the surface were 
recorded of oil (low intensity), condensate, gas, amber, oil shale, argillic breccia, coal, anthracite, 
water, dead water; no responses were received from oil shale, ice, hydrogen, brown coal, iron ore, 
diamonds, salt and potassium-magnesium salt. 

Signals from 1, 2, 3, 4, 5 and 6 groups of sedimentary rocks were recorded; there were no 
responses from igneous rocks. 

By fixing the responses from the 2nd group of sedimentary rocks at different depths (5, 50, 
150, 250, 450, 550, 470 km), the root of the volcano of sedimentary rocks was determined at a 
depth of 470 km.  

Responses at the frequencies of oil, condensate, gas and amber were recorded on the 
surfaces of 57 km. 

Signals from water were received on the surfaces of 56, 60, 68 and 69 km, from dead water 
- on the surfaces of 56 and 59 km, and there were no responses at 60 km. 

The main conclusion is that in volcanoes, filled with dolomites, signals at HC frequencies 
have never been recorded. When drilling detected by seismic structures within block 48, the 
probability of obtaining commercial fluid inflows will be very low. In volcanoes, filled with 
sedimentary rocks of groups 1-6, signals at HC and amber frequencies are almost always recorded. 

 
Dry well on Uruguay offshore. Paper [27] also notes that previously drilled Raya-1 well 

within Block 14 offshore Uruguay was the deepest one. Commercial inflows of hydrocarbons were 
not obtained in well. 

The position of Block 14 and the empty well Raya-1 is shown in Fig. 12 [2, 30], the satellite 
image of the block, prepared for processing, is shown in Fig. 13. 

During frequency-resonance processing of the image (Fig. 13), no responses from oil, 
condensate, gas, amber, hydrogen, water, salt were recorded from the surface; signals were 
received from dead water. 

Intense signals were registered only from the 8th group of sedimentary rocks (dolomites), 
responses from igneous rocks were not registered. 

 

  
Fig. 12. Map of search Block 14 and Raya-1 

drilled well location on Uruguay offshore [2]. 
Fig. 13. Satellite image of Block 14 and 

position of Raya-1 well on offshore. 
 
By fixing the responses at different depths (69, 60, 150, 250, 350, 450, 550, 470 km), the 

root of the channel (volcano), filled with dolomites, was determined at a depth of 470 km. From 
the upper part of cross-section, responses from dolomites were not received at the surface of 3 
km, but were recorded at the surface of 4 km. 
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The main conclusion: in volcanoes, filled with dolomites, signals at HC frequencies were 
once again not recorded. 

 
Deep well Luntan-1 (China). The abstract of the article contained information about the 

drilled deep well Luntan-1 (8882 m, China), in which oil and gas inflows were obtained from the 
interval at great depths: 8203-8260 m. In this regard, experimental studies were carried out at the 
location of the well in order to establishing the possibility of direct-prospecting methods using for 
the detection and localization of oil, condensate and gas deposits in the deep horizons of cross-
section. For processing, a photograph of the drilling rig (Fig. 14) was used, borrowed from the site 
[1].  

At the initial stage, during the frequency-resonance processing of the drilling rig 
photograph (Fig. 14), the procedure for fixing responses at HC frequencies from the interval of 
8203-8260 m was performed; signals from oil, condensate (of low intensity) and gas from this 
interval were recorded. 

By the cross-section scanning from 8200 m, step 5 mm, responses at oil frequencies were 
obtained from the following intervals (layers): 1) 8204-8216 m; transition to a step of 1 cm, 2) 
8220-8235 m; 3) 8242-8248.5 m (scanned up to 8270 m). On the surface of 8270 m, responses at 
the frequencies of oil from the lower part of the section were also recorded.  

When scanning from 8200 m, step 1 cm, responses at gas frequencies were obtained from 
intervals (layers): 1) 8204-8205 m; 2) 8236.5-8241.5 m (scanned up to 8260 m). 

When processing a photograph from the surface, responses were obtained from oil, 
condensate, gas, dead water, potassium-magnesium salt, as well as from 8 (dolomites), 9 (marls) 
groups of sedimentary rocks and 7, 8, 9 groups of magmatic rocks. 

 

 
Fig. 14. Photograph of the drilling site of the Luntan-1 well [1]. 

 
By fixing the responses at various depths, the root of the volcano, filled with the 7th group 

of igneous (ultramafic) rocks, was determined at a depth of 723 km. The upper edge of these rocks 
was determined by scanning at a depth of 22.570 km 

In the range of 8203-8260 m, by scanning the cross-section from 8203 m, step 1 cm, 
responses from dolomites were recorded from the intervals: 1) 8203.5-8220 m; 2) 8225-8238 m; 
3) 8241-8255.5 m; 4) 8257- (out of range traced). By scanning the cross-section from 8219, step 1 
cm, responses from marls were obtained from the interval 8220-8225 m. 

On the surface of 57 km, signals were received from oil, condensate, gas, dead water, 
lonsdaleite, potassium-magnesium salt, and at 59 km - from potassium-magnesium salt, dead 
water, lonsdaleite. 

By scanning cross-section from 22 km, with steps of 5 m, 10 m and 10 cm at last, the 
responses at frequencies of oil from ultramafic rocks were recorded in the range of 22.5-57 km. 
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Brief comments. Article [61] provides detailed information about the deep well Luntan-1 
drilled in China. This publication can be used to assess the information content of the results of 
surveying the interval of great depths 8203-8260 m using direct-prospecting technology. 

The above results of experiments in the area of the Tiber field, as well as on a deep well 
site in China in the interval of deep oil and gas deposits, increase the informative content 
(reliability) of the materials obtained by frequency-resonance processing of satellite images and 
photographs of the sites with wells on the offshores in different regions. 

 
Onshore drilling site of the Lockyer Deep-1 well in Australia. The document [12] provides 

information on the results of drilling a deep well on offshore in Australia, which also indicates 
three promising intervals for gas and oil: 4041-4067 m, 4172-4214 m, 3117-3165 m. Information 
on the depths of productive intervals provides an opportunity to conduct additional approbation 
(testing) of the method of cross-section vertical scanning in order to improve the methodology for 
its practical application. Using a photograph of the drilling site in Fig. 15 these intervals were 
examined by method of cross-section scanning. 

Results of frequency-resonance processing. During processing a photograph of the drilling 
site (Fig. 15), responses at oil and gas frequencies were recorded from the surface, no signals were 
received of condensate. 

By scanning the cross-section from 4000 m, step 10 cm, gas responses were obtained from 
the interval 4017-(4030-intensive)-(4049-intensive)-(4061-of weak intensity)-4067 m. 

When scanning from 4150 m, step 10 cm, gas signals were obtained from the interval 4175-
(4195-intensive to 4207 intensive)-4214 m. And during scanning from 4168 m, step 1 cm, gas 
responses began to be recorded from 4169.90 m. 

 

 
Fig. 15. Photograph of the site with a productive well drilled in 2021 in Australia onshore [12]. 

 
At a depth of 4040 m, responses from gas (of low intensity) and oil were obtained from the 

upper part of cross-section. And on the surface of 3110 m from the upper part of cross-section, 
responses were received of the 8th group of sedimentary rocks (dolomites), there were no signals 
of oil and gas. 

On the surface of 3110 m from the lower part of cross-section, signals were recorded from 
1-6th groups of sedimentary rocks, oil, condensate, gas, amber, phosphorus (yellow), carbon 
dioxide, oil shale, gas hydrates, anthracite. 

At the depth of hydrocarbon synthesis 57 km, responses from 1-6 groups of sedimentary 
rocks, oil, condensate, gas, amber, phosphorus (yellow), living water (of low intensity) were 
recorded. Responses from dead water and carbon dioxide were recorded at a depth of 59 km. 
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The root of volcano of 1-6th groups of sedimentary rocks was recorded at a depth of 723 
km, and signals from granites were received from the interval of 723-996 km. 

When scanning the cross-section from 3110 m, 10 cm step, the signals at oil frequencies 
were obtained from the interval 3118-3167 m; from 3163 m, step 1 cm – responses were fixed up 
to 3166 m. 

When processing a photograph of a larger area with a well pad at a depth of 3110 m, signals 
from oil, gas, amber, carbon dioxide, phosphorus (yellow), 1-6th and 8th groups of sedimentary 
rocks were obtained from the upper part of cross-section. 

When scanning the cross-section from the surface with steps of 50 cm, 1 m and 10 cm, the 
upper edge of the 2nd group of sedimentary rocks (psammites) was determined at a depth of 
2798 m. 

Further instrumental measurements at the well drilling site were not carried out. 
Notes and some comments. The results of testing the Lockyer Deep-1 well for gas inflows 

are presented in the documents [16, 17]. 
Within the study area, a limited set of instrumental measurements was made. 
Scanning of cross-section in order to determine the intervals of responses at the 

frequencies of oil and gas was carried out only in three promising intervals, identified by drilling 
results. It should be noted that when scanning with a large step (50 cm, 1 m and larger), only 
search intervals are determined. To determine the position of oil and gas bearing formations, it is 
necessary to scan cross-section with a step of 1 cm and smaller. 

It may be interesting to survey the interval 4.2-15.0 km in order to search for oil and gas 
promising intervals in the deep horizons of cross-section. 

 
New features of instrumental measurements. When conducting additional studies within 

the Ironbark structural uplift using the technology of frequency-resonance processing of satellite 
and photo images, additional (improved) methods of instrumental measurements can be used. In 
this regard, we focus attention on the following features. 

In the process of conducting a survey of prospecting areas in a detailed mode, it is advisable 
to carry out instrumental measurements for hydrocarbons (oil, gas, condensate), taking into 
account a relatively long interval (more than three minutes) of time. 

During investigation conducting, it is also necessary to carry out instrumental 
measurements in order to fix responses from hydrocarbons at different depths (up to 7-10 km) 
from the upper part of the cross-section. This procedure will determine (approximately) the 
interval of cross-section with hydrocarbons. And the subsequent procedure of this interval 
scanning with a small step (from bottom to top, or from top to bottom) will make it possible to 
determine the depths and thicknesses of oil and gas saturated reservoirs (including those with 
non-commercial hydrocarbon volumes).  

Recently, experimental studies have been carried out to assess the possibility of additional 
use of seismic sections for frequency-resonance processing. For additional study of the 
information content of seismic sections, the processing of photographic images of seismic sections 
in Fig. 16 and 17 were carried out in the reconnaissance mode.  

Seismic section through the Ngamia-1 well (Fig. 17) [8]. During frequency-resonance 
processing of the photo image, signals from oil, gas condensate, gas, yellow phosphorus, as well 
as the 7th (limestone) group of sedimentary rocks were recorded. 

Photograph of the Ngamia-1 well drilling site (Fig. 16) [15]. During frequency-resonance 
processing of the photograph of the site, signals were recorded at the frequencies of oil, gas 
condensate, gas, methane-oxidizing bacteria, yellow phosphorus, as well as the 7th (limestone) 
group of sedimentary rocks. 

 



 

 

 Proceedings of the 9th International Scientific Conference 

282 

 
 

 
 

Fig. 16. Ngamia-1 oil discovery in Kenya Rift 
Basin [15]. 

Fig. 17. Seismic cross-section through 
Ngamia-1 well [8]. 

 
Seismic section along one of profiles (Fig. 18) [8]. During the joint frequency-resonance 

processing of seismic section in Fig. 18 together with the groups of rocks used, common signals 
were obtained with the 9th (marl) group of sedimentary rocks, the 11th (kimberlites and 
lamproites) group of igneous rocks, as well as the 12th (carbonatites) and 13th (granulites) groups 
of metamorphic rocks. Such processing results indicate that some rocks from the listed groups are 
present in the cross-section along the profile. 

Main conclusions. Seismic sections through prospective structures, correctly constructed 
and presented, are informative for frequency-resonance processing and can be used to 
additionally confirm the results of processing satellite images and photographs of survey areas. 

 

 
Fig. 18. Seismic section along one of profiles, received in 2023 [8]. 

 
Well No. 2 drilling site of the North-Omelkovshchinskoye field (Belarus). A photograph of 

an oil sample at the well drilling site is shown in Fig. 19. The image shows the interval of the cross-
section from which oil was obtained: 2661-2692 m. During the research, frequency resonance 
processing was carried out on a fragment of a photograph of the drilling site, indicated in Fig. 3 
with a rectangular outline on the right.  

At the initial stage of work, measurements were carried out using the resonant frequencies 
of an oil sample from the field (Fig. 19). 
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By scanning the cross-section interval from 2650 m, with a step of 1 cm, the responses at 
the frequencies of the oil sample in Fig. 3 were recorded from the following intervals: 1) 2661.25-
2664.85 m; 2) 2665.89-2669 m; 3) 2673-2677 m; 4) 2685-(intense)-2693 m. 

 

 
Fig. 19. Photograph of an oil sample at the drilling site of well No. 2 of the North 

Omelkovshchinskoye field [21]. 
 

The results obtained show that the survey interval of 2661-2692 m consists of four 
separate layers - it is not a continuous layer. 

By further scanning the cross-section in the depth range of 3-7 km with a step of 1 cm, 
responses were obtained at the frequencies of an oil sample from a well in 5 continuous layers 
with a thickness of 264 m, 5.44 m, 13 m, 4 m and 308 m. 

By scanning the cross-section at depths of 7-18 km with a step of 5 m, three intervals (not 
continuous layers) of responses with a thickness of 1560 m, 1555 m and 3890 m were recorded. 

At the surface of 2161 m, responses from the upper part of the cross-section at the 
frequencies of the oil sample in Fig. 3 were absent, but signals from this sample were recorded at 
a surface of 57 km. 

 
Well at the Izbynsky oil field (Belarus). Figure 20 shows a photograph of the location of the 

drilling rig at the Izbynsky field, where oil was discovered at a depth of 4400 m, the flow rate is 
150 tons per day. 

During the processing of a fragment of this image (rectangle in Fig. 20), responses from the 
oil sample (Fig. 19) from well No. 2 of the North Omelkovshchinskoye field were not recorded. 
Signals from oil samples No. 92-96 from the database used were recorded. 

When processing an image from the surface, responses from oil, 8th, 9th and 10th groups 
of sedimentary rocks, as well as the 7th group of igneous (ultramafic) rocks were recorded. By 
recording responses from ultramafic rocks at various depths, the root of the channel (volcano) of 
these rocks was determined at a depth of 723 km, and the upper edge was recorded by scanning 
at a depth of 4857.90 m. 
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Fig. 20. Photograph of the drilling rig location at the Izbyn oil field [21]. 

 
At the surface of 57 km, responses from oil were recorded. 
By scanning the cross-section from the surface, step 50 cm, responses from oil were 

recorded in the intervals: 1) 4434-(step 10 cm)-4524 m; 2) 4628-4676 m. In the third interval, by 
scanning with different steps, responses at oil frequencies were recorded without interruptions in 
the interval 4862-57040 m. 

In the interval 4434-4524.64 m, responses at oil frequencies were obtained from siliceous 
marl with glauconite (9th group of sedimentary rocks), in the interval 4628-4676.85 m - from 
oolitic dolomite (8th group of sedimentary rocks), and in the third interval - from ultramafic rocks. 

 
Area of hydrogen well drilling in USA. During the direct-prospecting technology (methods) 

testing in 2019-2023, significant amounts of experimental research were carried out in areas of 
visible hydrogen degassing. In 2019, a survey was conducted on the site of the first exploratory 
well, Hoarty NE3, for natural hydrogen drilling in Nebraska (USA) by Natural Hydrogen Energy LLC 
[13]. 

Results of photo image of the well drilling site processing in 2019 [36]. At the very 
beginning, let us note the following. Shown in Fig. 21 photograph from the drilling site was 
transferred to the authors of the experiments in 2019 by Academician of the National Academy of 
Sciences of Ukraine V.M. Shestopalov, author of publications on the problems of hydrogen 
prospecting and hydrogen degassing from the Earth [22, 23]. 

During this image (rectangle in Fig. 21) processing from the cross-section of the survey site 
the responses were received of 1 (weak signal), 2 (weak), 3 (weak), 4, 5, 6 and 7 (strong) groups 
of sedimentary rocks. Signals from all groups of igneous rocks are not recorded. 

By fixing anomalous responses from various groups of sedimentary rocks, it was 
established that the rocks of 1-6 groups are located in the depth interval of 0-22.98 km, and of 7th 
group (limestone) – in the range of 22.98-217 km. This allows us to conclude that there is a vertical 
channel of fluids and mineral matter migration filled with limestone at the survey site.   
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Fig. 21. Photo image of the well drilling site in 

Nebraska (USA). 
Fig. 22. Continuously burning gas seep 

at Chimaera, Turkey. 
 

From the surface (depth) of 22.9 km, signals (responses) at the resonant frequencies of 
hydrogen from the upper and lower parts of the cross-section were not recorded. Responses from 
hydrogen were also not recorded when scanning the interval 0–5000 m with step of 50 cm from 
the surface. When scanning this interval with a smaller step (10 cm), the responses of hydrogen 
were recorded in the intervals: 1) 3364-3370 m; 2) 3482-3486 m. Subsequent refinement of these 
intervals with a step of 1 cm gave the following results: 1) 3365.5-3366 m (in the interval there are 
signals of condensate and gas as well); 2) 3484-3484.8 m (in the interval there are gas signals as 
well). These results allow us to conclude that there are no hydrogen accumulations in commercial 
volumes at the survey site. 

Signals at frequencies of oil, condensate, gas, and also amber were recorded from the 
surface in the surveyed area. By registering responses on the frequencies of oil, condensate, gas 
and amber, their presence was established at a depth of 5-6 km. Scanning the cross-section from 
4500 m with a step of 50 cm with a transition to a step of 5 cm within the sections of responses 
recording at oil frequencies, two depth intervals were identified that are promising for oil 
exploration: 1) 5100-5322 m; 2) 5690-5730 m. The cross-section was not scanned to determine 
the depth of the condensate and gas. 

In general, there is reason to state that the local area of well drilling for hydrogen is 
promising for the oil, gas and gas condensate search.  

Results of processing of the well testing site photographs in 2024. During the experiments, 
photographs of the site with gas flares (Figs. 23 and 24) [7] and photographs of samples of 
hydrogen, yellow phosphorus, methane-oxidizing bacteria, methane (Fig. 25), as well as gas seep 
with hydrogen in Chimaera (Turkey) (Fig. 22) which has been burning for over 2500 years were 
used. We also note that a limited number of instrumental measurement procedures were 
performed at well testing site. 

During frequency-resonance processing of photographic images in Fig. 23, together with 
photographs of phosphorus (Fig. 25b), methane-oxidizing bacteria (Fig. 25c) and methane (Fig. 
25d) separately, the common signals were recorded. And when processing photographic images 
in Fig. 22 together with the photograph in Fig. 21 common signals were not recorded for 60 s of 
instrumental measurements. 

During frequency resonance processing of photographic images in Fig. 24, together with 
photographs of phosphorus (Fig. 25b) and methane (Fig. 25d) separately, the common signals 
were also recorded. And in the process of photographic images in Fig. 24 together with the 
photograph in Fig. 22 processing common signals were again not recorded for 60 s of instrumental 
measurements. 

Common signals were recorded during processing of the photograph in Fig. 22 together 
with a photograph of a hydrogen sample (Fig. 25a). 



 

 

 Proceedings of the 9th International Scientific Conference 

286 

 

 
a) 

 
b) 

 

 
a) 
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Fig. 23. Foto images A of a transparent flame 
in normal light (a) and the flame in infrared 

camera [7]. 

Fig. 24. Foto images B of a transparent flame in 
normal light (a) and the flame in infrared 

camera [7]. 
 

  

 

 

 

 
a) b) c) d) 

Fig. 25. Photographs of samples of hydrogen (a), yellow phosphorus (b), methane-oxidizing 
bacteria (c), methane (d), the frequency spectra of which were used during instrumental 

measurements. 
 

Main results. Promptly conducted experimental studies at the site with the Hoarty NE3 
well with the implementation of a small number of instrumental measurement procedures 
generally confirm the conclusions, formulated in 2019 – the probability of detecting accumulations 
(deposits) of natural hydrogen in commercial volumes at the drilling site is close to zero! In the 
accelerated mode of instrumental measurements, responses at hydrogen frequencies in the gas 
flame were not recorded. 

In local and large areas with a gas flame, signals were recorded at the frequencies of 
methane and phosphorus (yellow), which indicates the presence of oil and gas deposits in the 
cross-section within the area with the well. Additional evidence in favor of this can be considered 
the fact of recording responses at the frequencies of methane-oxidizing bacteria within a larger 
area with a gas flame.  

Brief comments. The results of the experimental studies once again demonstrated the 
effectiveness and information content of super-mobile direct-prospecting technology of satellite 
and photo images frequency-resonance processing and decoding, as well as the feasibility of its 
use in combination with traditional geophysical methods when carrying out geological exploration 
for oil, gas, natural hydrogen, ore minerals and water. 

During instrumental measurements using photographs with torches conducting, signals at 
hydrogen frequencies were not recorded for 60 s. By increasing the measurement time, responses 
at hydrogen frequencies can be recorded. However, the delay in recording responses from various 
substances (hydrogen in this case) is due to the small content of the desired substance in cross-
section (including in the burning torch). This is yet another evidence that there are no natural 
hydrogen deposits in commercial volumes within the area of the well location! 

Instrumental measurements also confirmed the prospects of oil and gas deposits detecting 
in the area with the well – responses at methane frequencies were recorded. This is also evidenced 
by the facts of recording responses at the frequencies of methane-oxidizing bacteria when 
processing photographic images of a larger area. Considering that methane-oxidizing bacteria 
create their colonies in the upper horizons of cross-section in areas of gas (methane) migration 
into the atmosphere, it can also be argued that the process of methane migration into the 
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atmosphere within the survey area continues. The facts of migration can be confirmed by 
implementing an additional instrumental measurement procedure. 

Within a licensed area with a well, with mobile direct-prospecting methods using, detailed 
prospecting work can be quickly carried out in order to assess the feasibility of the wells drilling 
for oil and gas production. And if oil and gas bearing formations of significant thickness will be 
mapped in cross-section of the site, the licensed area may be offered to oil and gas companies for 
the oil and gas production organizing. 

In general, there is reason to state that the drilling of Hoarty NE3 well on the exploration 
area (by Natural Hydrogen Energy LLC [8]) and its testing (by HyTerra Company [7]) confirmed the 
assumptions of V.M. Shestopalov about the low probability of the natural hydrogen accumulations 
in industrial (commercial) volumes detecting at sites of the abiogenic hydrocarbon’s synthesis [23]. 
This assumption is also confirmed by the results of numerous instrumental measurements with 
direct-prospecting methods using [36, 46-48, 50]. And the completed drilling project should be 
considered an important milestone in the development, establishment and improvement of the 
geological exploration process for natural hydrogen. 

Projects of the wells drilling within the basaltic volcanic complex’s location can be 
important for further improvement of the search process for natural hydrogen. Using direct-
prospecting methods in the contours of such structures, intense signals at hydrogen frequencies 
are detected almost everywhere (including at shallow depths in the sediments overlying basalts). 
If hydrogen accumulations in commercial volumes will be discovered in several wells, the 
processes of natural hydrogen searching and production will be significantly intensified. 

 
About efficiency of geological-geophysical exploration for oil and gas 
In many publications, including [19], it is noted that the efficiency of prospecting and 

exploration for oil and gas does not exceed 25–30%. It is also stated here that the main reasons 
for this situation are “the dogma of the organic genesis of hydrocarbons and the orientation of 
deep drilling towards positive structural traps of the sedimentary cover, the fund of which is 
currently close to exhaustion” [19]. At the end of this article, the authors also draw “attention to 
the need for a mass transition to “direct” prospecting, which is important in the conditions of low 
success in hydrocarbon exploration” [19]. 

The authors of the monograph [20] in the introduction write (state) that in «the South 
Caspian Basin, the largest Western multinational companies and their consortium for period from 
1995 to 2008, having drilled 28 exploratory wells with depths up to 7301 m on 21 highly promising 
structures, previously surveyed by high-resolution 3D seismic, did not discover a single 
commercially viable field, spending about $1 billion on their search» [20, p. 10]. We add to this 
fragment of the text that some results of direct-prospecting methods testing in the Caspian Sea, 
which testify in favor of the expediency of their use in the exploration process for oil and gas in 
combination with traditional geological and geophysical ones, are presented in published article 
[51]. The publications [39-40, 54, 59] present materials of examination of sites for exploratory 
wells drilling in offshore areas in various regions of the globe.  

The document on the website [23] provides the following information: “In the most 
recently updated resource accounts, the NPD estimates that there is a lot of oil and gas left on the 
Norwegian shelf. As of now, about 1,250 exploration wells have been drilled in the North Sea. 
Despite many discoveries, more than half of the wells are dry”. 

The article [28, p. 37] provides the following information about the results of well drilling: 
“During the long period of study of deep horizons in the Shebelynka deposit, a significant amount 
of seismic research was conducted and 11 wells with a depth of 4491–6106 m were drilled from 
1997 to 2002. No industrial inflows were received. Industrial gas inflows from Upper 
Carboniferous deposits were obtained only from well No. 701 within 10 hours”. 
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The above considerations in [19, 20] do not raise any objections from the authors of this 
paper. Moreover, they can be confirmed by the results of a large-scale (long-term) approbation of 
mobile direct-prospecting methods in various regions of the globe on large exploration blocks, 
local areas and drilling sites of exploration wells.  

Comments and suggestions. Obtained during the testing process in 2019-2023 of super-
mobile direct-prospecting methods new data can be characterized in the form of the following 
comments and suggestions. 

New geological facts. As a result of a large volume of instrumental measurements, 
numerous facts (evidence) were obtained in favor of: 

a) a volcanic model of the formation of the external appearance (surface), as well as the 
structural elements of the Earth, planets and satellites of the Solar system; 

b) a volcanic model of the formation of ore and combustible minerals, as well as water 
(mineralized, mineral, living, dead) in volcanic complexes of a certain type; 

c) abiogenic (deep) synthesis of oil, gas and condensate [45] in the process of hydrogen 
degassing of the Earth [22] within volcanic structures, filled with some types of sedimentary and 
igneous rocks. 

Reasons of low efficiency. Based on the results of studies conducted using direct-
prospecting methods, the low efficiency of exploration for oil and gas can be summarized as 
follows. 

1. Conducted experimental studies in various regions of the globe on Earth established the 
presence of 11 types of volcanic complexes filled with 1) salt; sedimentary rocks 2) 1-6th, 3) 7th 
(limestones), 4) 8th (dolomites), 5) 9th (marls) and 6) 10th (siliceous) groups, as well as igneous 
rocks 7) 1st (granites), 8) 6th (gabbro and basalts), 9) 7th (ultramafic) and 10) 11th (kimberlites) 
groups. 

2. Numerous experiments have shown that the conditions for the synthesis of oil, 
condensate and gas at the boundary (surface) of 57 km are created only in 5 types of the 11 
volcanic complexes listed above: 1) salt, 2) 1-6th groups of sedimentary rocks, 3) limestone, 4) 
granite and 5) ultramafic rocks. It should be noted that the conditions for HC synthesis do not arise 
in all volcanoes of the 5 listed types. 

3. In the contours of volcanic structures, in which conditions are created for the synthesis 
of hydrocarbons at the boundary of 57 km, detailed studies fix vertical channels for the migration 
of hydrocarbons, fluids and mineral matter into the upper horizons of the cross-section. In the 
process of vertical migration, hydrocarbons fill reservoirs and form (and replenish) oil and gas 
deposits. 

4. In the process of volcanic activity, the 11 types of volcanic complexes, listed above, can 
create anticlinal structures, which are quite confidently mapped by seismic methods. However, 
anticlinal traps in volcanic complexes, where there are no conditions for hydrocarbon synthesis, 
cannot be filled with oil and gas. Hydrocarbons can get into such traps only from adjacent volcanic 
structures, in which conditions for the synthesis of hydrocarbons and their migration to the upper 
horizons of the cross-section exist (and if such volcanoes are located nearby). 

5. The results of the reconnaissance survey of the locations of "dry" drilled wells showed 
that almost all of them are located in the contours of volcanic complexes, in which there are no 
conditions for hydrocarbon synthesis! The low efficiency of prospecting for oil and gas is 
reasonably justified by the results of instrumental measurements by direct-prospecting methods. 
Such results should be considered weighty arguments in favor of the expediency of using direct-
prospecting methods and technologies to search for hydrocarbon deposits, as well as ore minerals 
and water. 

An additional survey of sites of exploratory wells drilling using direct-prospecting methods 
will significantly increase the drilling success rate. To assess the objectivity and information 
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content of additional processing, a well-studied interval in an already drilled well can also be 
processed in parallel.  

It should also be noted that a detailed survey by direct-prospecting methods of the 
structure, on which drilling of an exploratory well is planned, will provide additional information 
to assess the prospects for detecting hydrocarbon accumulations in industrial (commercial) 
volumes within the structure being drilled. 

A detailed examination of the structure can reveal and localize a vertical channel of 
hydrocarbon migration from the synthesis boundary to the upper horizons of the cross-section, if 
the structure is located in the contours of a volcanic complex in which there are conditions for 
hydrocarbon synthesis (in the central part of the volcano). Drilling wells in the vicinity of such 
channels can help increase fluid inflows from prospective horizons. 

6. When using the developed direct-prospecting methods, the criteria for the prospects of 
hydrocarbons detecting within of exploration areas are following: 

a) fixation from the surface of anomalous responses at the frequencies of oil, condensate 
and gas; 

b) registration of signals from the surface at the frequencies of methane-oxidizing bacteria 
(bacteria whose populations are analyzed in the method of microbiological exploration for oil and 
gas of MicroPro GmbH company); 

c) establishing the presence of a volcanic structure in the survey area, in which there are 
conditions for hydrocarbon synthesis at a depth of 57 km; additional fixation of responses from 
oil, condensate and gas at this depth; 

d) determination by the cross-section scanning of intervals (depths and thicknesses) of 
responses at the frequencies of oil, condensate and gas; 

e) the listed criteria’s have fully demonstrated their effectiveness and information content 
in the process of direct-prospecting methods testing in the areas (sites) of exploratory wells drilling 
on land and shelf in various regions of the globe.  

Perspectives for efficiency improving. Above, the emphasis is on increasing the success rate 
of drilling exploratory wells. And the large-scale use of super-mobile technology of frequency-
resonance processing and decoding of satellite images and photographs provides an opportunity 
to significantly increase the efficiency of geological exploration for oil and gas in general – to 
reduce the time and financial resources spent on its implementation. In this regard, let us pay 
attention to the following points.  

1. Processing of satellite images and photographs of blocks and areas of study is carried 
out promptly in a laboratory mode without organizing and conducting field geological and 
geophysical work. The amount of time it takes to do this is very small. 

2. The technology of integrated assessment of the prospects of discovering oil and gas 
deposits within the big blocks and local areas of study allows obtaining additional information with 
minimal time to make a decision on the feasibility of detailed work carrying out within a specific 
area (site). 

Possible direction of direct-prospecting methods application. Let us briefly characterize a 
possible scenario for the mobile direct-prospecting technology using. 

1. In some regions, licensed blocks (areas) are put up for auction (bidding) for geological 
exploration and subsequent development of discovered oil and gas deposits. At the same time, a 
certain amount of geological and geophysical work can already be performed on these blocks and 
areas. 

2. Potential Investor (Subsoil User, Company) intends to take part in the auctions for some 
license areas. 

3. For a more informed decision on the blocks of interest to the Investor, he can be offered 
to quickly assess the prospects of hydrocarbon deposits discovering in the required blocks by 
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processing satellite images of these blocks in the integral mode. Prior to such an assessment, the 
performance and information content of the technology can be demonstrated to the Investor at 
promising intervals of 1-2 drilled wells, known to him.  

4. After promptly carried out frequency-resonance processing of satellite images of 
licensed blocks, the Investor receives additional (and fairly objective) information to make an 
informed decision on which blocks to participate in the auction (including the block of First Priority, 
i.e., participation in the auction until victorious end). Let's add to the above that the information 
content of the processing materials for the priority block can be additionally confirmed by the 
results of the integral processing of the satellite image of the block known to the Investor, where 
hydrocarbons are already being produced.  

5. After the Investor makes a decision on the Priority block, even before the auction, the 
satellite image of this block can be processed in a detailed mode to assess the prospects of 
commercial (industrial) hydrocarbon deposits detecting within it. If such local areas are found, 
within the most optimal site, a detailed cross-section scanning can be carried out to select the 
location of the exploratory well, as well as to prepare design documentation for its drilling. 

6. And as soon as the Investor wins the auction for the Priority block, he immediately, 
without carrying out additional geophysical work within it, initiates actions to prepare for drilling 
and implements the drilling project itself. We also note that in case of loss at the auction, the 
Investor can sell the results of using direct-prospecting methods on the Primary block to the 
winning Competitor.  

7. If the commercial volumes of oil or gas in the Priority block are confirmed by drilling, 
detailed studies can be carried out within it using direct-prospecting methods to assess the 
prospects of detecting hydrocarbon deposits in the deep horizons of the cross-section, detecting 
and localizing vertical channels of deep (abiogenic) hydrocarbons migration, as well as in local 
(promising) areas in other parts of the block. If a decision is made on the expediency of selling a 
block (or part of its cost) to another Investor (Company), 3D seismic surveys can be carried out on 
the area, where the block is located. 

Note also that currently seismic surveys (in 3D modification in particular) are the main 
method of oil and gas prospecting. In this regard, when assets are sold, the availability of seismic 
data increases their value. 

On the other hand, experts also note that even with a significant increase in the detail of 
3D seismic methods, the drilling success rate does not increase significantly. And it is quite clear 
why – only the accuracy of mapping structures increases. But the seismic method is not direct-
prospecting, and what the structure is filled with from seismic data is not determined with the 
required reliability. 

Of course, the best option in this situation is the combination of seismic and direct-
prospecting methods. But seismic specialists will not agree to this – they will not advertise super-
mobile direct-prospecting technologies, their potential competitor. 

Direct-prospecting technologies and management. The proposed strategy can work only if 
a management structure (body), interested in accelerating (increasing efficiency) the search and 
exploration process and increasing oil and gas production, takes up its implementation. 

Hydrocarbons deposits, discovered during the implementation of such a strategy, can be 
transferred (sold) in the future to mining companies or private investors. And the management 
structure itself can be engaged in the implementation of projects of a similar nature in other 
promising areas and sites. 

Theories of oil and gas genesis.   It has already been noted above that the biogenic theory 
of oil and gas formation does not contribute to the increase of the efficiency of geological 
exploration for hydrocarbons – most oil and gas geologists are not supporters of abiogenic (deep) 
hydrocarbon synthesis. 
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The influence of the biogenic concept is most clearly manifested in the oil and gas shale 
basins of the world. In these basins, the development of deposits takes place mainly in shale plays, 
in the upper part of the cross-section. 

A survey by direct-prospecting methods of some areas (sites), located within the shale 
basins, showed that most of them are located in the contours of volcanic structures, in which, at 
a depth of 57 km, there are conditions for the synthesis of oil, condensate and gas. When scanning 
the cross-section in these areas, the intervals of responses at the frequencies of oil and gas in the 
deep horizons of the cross-section are fixed. A detailed survey of sites in shale plays in horizons, 
promising for the hydrocarbon’s detection, can determine the types of reservoir rocks and seals. 

In general, the results of a direct reconnaissance survey of a number of areas in shale basins 
allow us to reasonably assert that in these basins the volumes of oil and gas in the deep horizons 
of the cross-section significantly exceed the volumes of hydrocarbons in shale reservoirs directly. 

Purposeful application of direct-prospecting methods and technologies in shale basins will 
speed up the study and assessment of the oil and gas potential of the deep horizons of the cross-
section and significantly increase the volume of oil and gas production. 

Natural hydrogen searching. At present, the processes of transition to hydrogen energy 
are taking place on a large scale in the world. Unfortunately, in this direction, the emphasis is on 
the production of hydrogen, and not on the search for and extraction of natural hydrogen. One of 
the reasons for this state of affairs is the lack of proven methods for natural hydrogen 
accumulations searching.  

In this regard, we note once again that direct-prospecting methods of satellite images and 
photographs frequency-resonance processing can move the problem of searching for and 
extracting natural hydrogen accumulations from a dead center. The reconnaissance survey of 
numerous zones of visible hydrogen degassing, as well as basalt volcanic structures in various 
regions of the world, testify to the huge volumes of natural hydrogen in the bowels of the Earth. 

Financial costs for the natural hydrogen searching using direct-prospecting methods and 
its subsequent extraction will be significantly less than for its production. 

 
Discussion of results and main conclusions 
The article presents the materials (results of instrumental measurements), obtained during 

experimental studies for purpose of additional testing, as well as improving the methodological 
technique of mobile direct-prospecting methods using during solving various geological problems. 
It should be noted, first of all, that a limited number of instrumental measurement procedures 
were performed in an accelerated mode on the surveyed blocks and areas. 

A fundamentally important result of the performed experimental work are additional facts 
(evidence), obtained during the satellite images and photo image processing, in favor of the deep 
(abiogenic) genesis of oil, condensate and gas in the process of hydrogen degassing of the Earth 
[22]. At the moment, most specialists are guided in their practice by the principles and provisions 
of the biogenic theory of the hydrocarbon’s genesis. From this point of view, the estimates of the 
volumes of methane and other gases, that migrate into the planet's atmosphere, can be 
significantly underestimated. Numerous facts of fixing signals (responses) from oil, condensate 
and gas at the boundary of their synthesis 57 km in various regions of the world (including within 
the surveyed areas) allow us to make an assumption about the migration of abiogenic methane 
into the Earth's atmosphere in colossal volumes! 

The processes of hydrocarbon abiogenic synthesis continue to this day. Hydrocarbons 
synthesized at the 57 km synthesis boundary migrate to the upper horizons of cross-section, 
where they form deposits and replenish existing (known) ones. In areas where many known fields 
are located, as well as in promising for hydrocarbon blocks, the facts of gas (methane) and carbon 
dioxide migration into the atmosphere were recorded by instrumental measurements! In areas 
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where basalt volcanic complexes are located, facts of hydrogen migration into the atmosphere are 
recorded also. Therefore, stopping the use of oil and gas will not stop the migration into the 
atmosphere of methane and carbon dioxide pollutants! 

We also focus attention on the fact that results of experimental investigation, presented 
in this paper, as well as in other publications of the authors, performed with the developed 
measuring equipment using, are weighty arguments in favor of the "volcanic" model of the 
formation of various structural elements and the external appearance of Earth, planets and 
satellites of the Solar system, as well as deposits of combustible and ore minerals (hydrogen and 
water including). 

The conducted studies show also that the super-mobile technology used makes it possible 
to significantly speed up and optimize (cheapen) the exploration process for combustible and ore 
minerals, as well as water.   

We also note that many researchers focus on the expediency of accelerating the 
exploration process for various types of minerals. In particular, the article [4] discusses and 
analyzes the paradigms of prospecting studies for oil and gas, and proposes a new model of 
prospecting works: “Faced with a challenging economic scenario and the need to prospect 
immense frontier areas that could provide new and rewarding exploratory opportunities, the oil 
and gas industry needs to adopt a new exploration model, focused on a faster, less expensive and 
more direct way of identifying and assessing prospective leads. New and emerging technologies 
are the key to achieving this change. Fortunately, several of these technologies are now available, 
and they have proven to be effective and compatible with the new exploration model proposed” 
[4, P. 140].  

In the article [10] the breakthrough technologies for minerals prospecting are discussing. 
The author of this article [10] also notes the importance of using Earth remote sensing (ERS) data 
in the exploration process. We add to the above that modern technologies of remote sensing data 
processing and interpreting have made it possible to detect tens of thousands of volcanic 
structures of various types on Earth [9], Mars [14] and Venus [31], which significantly strengthens 
the position of the volcanic model of the formation of structural complexes of the Earth and 
planets and satellites of the Solar System. 

Features and the results of hydrogen deposits searching by direct-prospecting methods in 
different regions of the globe may be commented as following. 

1. When testing direct-prospecting methods with numerous instrumental measurements 
in the contours of volcanic structures of a certain type at a depth of 57 km, a boundary was 
established at which conditions were created for the synthesis of oil, condensate and gas from 
hydrogen and carbon migrating from below. Signals (responses) at the frequencies of oil, 
condensate and gas are recorded at this boundary and above, and deeper – only of hydrogen and 
carbon. 

2. Such results of instrumental measurements suggest that if not all hydrogen at this 
boundary is used for the synthesis of hydrocarbons (due to a lack of carbon, among other things), 
then it, together with hydrocarbons, can migrate to the upper horizons of cross-section and fill 
together with them the oil and gas reservoirs of cross-section. Hydrogen was discovered in wells 
that were drilled for oil and gas. 

3. When conducting experimental studies at survey sites and areas in various regions in 
reconnaissance (accelerated) mode, with virtually no delays, intense responses were often 
recorded at the resonant frequencies of hydrogen and the 6th group of igneous rocks (basalts). 
Moreover, if the procedure for recording signals at basalt frequencies was carried out first, then 
responses at hydrogen frequencies were recorded almost always at the stage of performing the 
procedure for recording signals from hydrogen, and vice versa. 
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4. In this regard, in the future, when carrying out experimental work in order to detect and 
localize areas, promising for detailed geological exploration of natural hydrogen, procedures for 
measuring responses (signals) at the frequencies of basalts, hydrogen, hydrogen bacteria and red 
phosphorus were carried out. Additionally, instrumental measurements were also carried out in 
order to establish the presence (absence) of migration of hydrogen and red phosphorus into the 
atmosphere. Let us also note that hydrogen bacteria create their colonies in the near-surface parts 
of cross-section in areas of hydrogen migration into the atmosphere, and signals at red 
phosphorus frequencies are almost always recorded in the contours of basaltic volcanic 
complexes. 

5. To the above, it is advisable to add a fragment of text from the article [3]: "Some 
scientists hold a different opinion regarding the coexistence of hydrogen and methane. In 
particular, in the work [23], it is noted that hydrogen deposits can be formed outside of 
hydrocarbon deposits, since hydrogen is spent on the formation of methane and its homologues. 
Although it is emphasized that the detection of hydrocarbon and hydrogen deposits should be 
solved as a single complex task, according to the principle: where there are hydrocarbons, there 
is no hydrogen. According to [23], this estimated hydrogen is already largely spent on the 
formation, maintenance and possible modern increase of hydrocarbon reserves in the basin. Only 
those parts of it that, due to the lack of active carbon and other reasons, remained not involved 
in the formation of hydrocarbons can be promising. Probably, both points of view regarding the 
coexistence of methane and hydrogen are appropriate, which is caused by various processes of 
their natural genesis. If the source of origin is common, for example, biogenic, then both methane 
and hydrogen can be present in the gas composition of rock massifs. In those cases where 
hydrogen, together with carbon, is the building material for the formation of methane, the amount 
of hydrogen will be limited or it will be completely absent." 

6. The work carried out by the HyTerra Company [7] at the Hoarty NE3 well in Geneva 
(Nebraska, USA) to test promising intervals for hydrogen has not yet been completed with the 
publication of information about the discovery of hydrogen accumulations in commercial volumes. 
Most likely, HyTerra will not continue further work on the well. To this we add that in 2019, 
frequency resonance processing of a photograph from the well drilling site was carried out. Based 
on the results of the frequency resonance processing of a fragment of the photograph, it was 
concluded that hydrogen accumulations in the drilled well in commercial quantities will not be 
detected. The drilling area is promising for hydrocarbon exploration. The results of the processing 
were published in 2019 [36]. Now we can state that these results have been confirmed by drilling. 
It is also advisable to pay attention to the time interval: 2019 – 2023! 

7. The results of a reconnaissance survey of areas for searching and drilling wells for natural 
hydrogen allow us to conclude that the focus of Investors and Companies on conducting 
prospecting work and drilling in the areas, where drilled wells are located in which hydrogen is 
discovered, will not lead to the discovery of its accumulations in industrial (commercial) volumes 
in the near future! In this situation, the geological, geophysical and mining industries of the world 
economy are losing the race for financing large-scale projects to convert the economies of the 
world to the use of environmentally friendly fuel of the future – hydrogen!   

8. Large-scale testing of super-mobile direct-prospecting methods for frequency-
resonance processing of satellite images and photographs [35-38, 40, 45, 47-51, 54, 57-58] in local 
areas and large blocks in various regions of the globe has shown that intensive signals at the 
frequencies of natural hydrogen are almost always recorded within volcanic complexes, filled with 
basalts. In many cases, responses of hydrogen are also recorded at shallow depths in rock 
complexes overlying basalts. Such results allow us to conclude that the areas and blocks with 
basalt complexes are the primary targets for detailed prospecting work and drilling wells for 
natural hydrogen conducting. 
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In general, the results of the experimental reconnaissance studies, presented above, once 
again clearly demonstrate the operability, information content and efficiency of direct-
prospecting methods for frequency-resonance processing of satellite images and photographs 
during the integral assessment of the prospects of detecting accumulations of oil, gas and natural 
hydrogen within survey areas, as well as when determining the depths of occurrence and 
thicknesses of predicted deposits in the cross-section. The materials of the article testify to the 
expediency of using the mobile technology of frequency-resonance processing and decoding of 
satellite images and photographs for the detection and localization of oil and gas accumulation 
zones within large blocks and local areas. The use of this technology can bring a significant effect 
in the search for industrial accumulations of hydrocarbons in unconventional reservoirs (including 
areas of shale, coal-bearing formations, and crystalline rocks distribution). Additional surveys 
promptly carried out using direct-prospecting methods in local drilling areas of prospecting and 
exploratory wells will contribute to an increase in the drilling success rate (an increase in the 
number of wells with commercial hydrocarbon inflows). The laying of wells in the areas, where 
vertical fluid migration channels are located, can lead to an increase in hydrocarbon inflows. 
Mobile technology can also be successfully used during the exploration of poorly explored areas 
and blocks within known oil and gas fields. The application of super-efficient and low-cost direct-
prospecting technology will significantly speed up the exploration process for oil, gas, natural 
hydrogen and ore minerals, as well as reduce financial costs for its implementation. 
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Аннотация. Целостная картина мира любого народа есть отражение традиционной 

культуры, её порождение. Традиционная культура – это смыслообразующая константа 
культурно-исторических явлений, характеризующаяся жизнедеятельностью, развитием, 
пониманием, интерпретацией бытия, его составляющих элементов. Объектами 
традиционной культуры становятся: реальное (материальное), духовное и физическое. 
Каждый элемент традиционной культуры, такие как обряд, обрядовые действия, традиции, 
обычаи, мифы - есть фрагмент целостной картины мира. Мы представляем бытие 
традиционной культуры как мировоззренческие универсалии, к которым относим: веру в 
живую силу природы, почитание культа предков, обожествление окружающего мира. Таким 
образом, мифологическую основу картины мира древних номадов мы рассматриваем как 
устойчивый компонент культуры.  

 
Ключевые слова: миф, ритуал, обряд, мифологическое сознание, традиционная 

музыка, картина мира, духовные ценности, культура, музыкальный образ, природа, 
мифический образ, мировосприятие, древний человек. 

 
Изучая мир традиционной музыки, мы исходили из того, что музыка – это 

неотъемлемый компонент формирования народного восприятия, отражающая историю 
этноса, его материальную и духовную культуру, выражающая, помимо музыкального 
содержания и культурных знаний, процесс творчества, передачу музыкального 
произведения, его фиксацию в общечеловеческой культурной памяти. Раскрывая суть мира 
традиционной музыки и духовности народа, необходимо остановиться на главном 
проводнике – мифологической картине мира, мифологическом сознании, – являющемся 
базовой частью традиционной культуры. 

Природа мифа тесно связана с природой самого процесса моделирования 
мира, являясь её вербальным воплощением. Миф – это возможность прочесть 
утраченные страницы прошлого, вспомнить былой дух, сакральность, нравственную 
сущность, мировосприятие [1]. Специфика мифа выступает наиболее четко в первобытной 
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культуре, где он представляет собой эквивалент науки, систему, в которой воспринимается 
и описывается весь мир. «Божественная энергетика» мифа соединяла сверхъестественное, 
священное и природное, физическое начало. Выступая одним из условий творчества в 
культуре, миф проявлял себя, прежде всего, как культурное смыслотворчество [2].  

Культура и отдельные ее формы создавалась усилиями многих поколений в течение 
длительного исторического времени, где миф, религия, нравственность, искусство, музыка 
составляли единое целое. В основе культуры был миф; основными составляющими 
мифологии были: первобытные формы религии, обряд, ритуал. Ведущее положение в них 
занимали древнейшие религиозные представления, отражавшие миропонимание кочевых 
племен. Ритуальный обряд, сопровождаемый музыкой, считавшейся священной, был одним 
из магических способов воздействия на природу, в недрах которой формировались ранние 
формы культуры как культа. «Дж. Фрейзер – основатель ритуализма, сопоставивший 
отдельные мифологические мотивы с традиционными обрядами, выдвинул теорию 
происхождения большинства мифов из ритуалов» [3]. Ритуал занимает стержневое 
положение в жизни архаичных обществ.    

Миф кодифицирует мысль, укрепляет мораль, выступает как инструмент разрешения 
критических проблем, относящихся к благополучию индивида и общества. Таким образом, 
миф, с одной стороны, является продуктом архаического сознания, а с другой – 
инструментом его регуляции. 

Основные категории сознания архаичного человека, такие как пространство, время, 
причинность, были сформированы именно мифологическими представлениями. Одной из 
важнейших черт мифа как жанра является отнесение действия к мифическому времени. 
Практически, мифологическое моделирование осуществлялось посредством повествования 
о событиях прошлого [1]. Мифы разных народов часто схожи, так как народы эти вышли из 
одной колыбели, наблюдали одни и те же картины, широко общались между собой и 
пребывали на близких уровнях развития. Говорить о единой мифологической системе было 
бы неверно, но то, что разноязычные мифы подчас дополняют и уточняют друг друга, – 
бесспорно. Мифы народов мира очень разнообразны, однако при внимательном их 
изучении можно заметить сходные черты, темы, мотивы.             

Миф означает предание, сказание, например, сказание о богах, обожествленных 
духах, о героях, первопредках, участвовавших в начале времени в создании самого мира, его 
элементов как природных, так и культурных. Совокупность сказаний о богах и героях, 
явлениях природы, система фантастических представлений о мире – есть мифология. 
Мифотворчество – как важнейшее явление в культурной истории человечества, 
представляет основной способ понимания мира, мироощущение и миропонимание эпохи 
созидания мира. Являясь первоначальной формой духовной культуры человечества, миф 
представляет природу и общественные формы, как переработанные бессознательно-
художественные образы народной фантазии.  

Исследуя истоки формирования традиционной музыки, мы попытались выделить 
компоненты, позволившие понять происхождение элементов мифологии как особой формы 
общественного сознания, как способ осмысления окружающего мира на ранних стадиях 
развития. Древний человек не выделял себя из окружающего мира – его мышление, 
сохранившее черты нерасчлененности, было неотделимо от эмоциональной аффектной 
сферы. Единство человека с природой, с одной стороны, и слитность логического мышления 
с эмоциональной сферой, с другой, приводило к пониманию мира как живого организма. В 
древности аспекты мира обобщались в чувственно-наглядных образах, совокупность 
которых составляла мифологическую картину мира. Мифологическое сознание было 
основным способом понимания мира. В мифологическом сознании мир виделся живым, 
одушевленным существом.  
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С помощью мифа прошлое связывалось с настоящим и будущим, обеспечивалась 
духовная связь поколений, закреплялась система ценностей, поддерживались 
определенные формы поведения. Как наследие древнейших знаний и способ постижения 
окружающей действительности, миф не только объяснял существующий порядок вещей, но 
и задавал человеку определенный характер действий в этом мире. Модель мира в 
мифологии – это описание взаимосвязи основных пространственных и временных 
координат, определяющих место человека в мифологизированном космосе. «Понимание 
природы мифа дает возможность видеть все детали реалистичными, сюжеты талантливыми 
с художественной и эстетической точки зрения, ибо миф – это духовная ценность, основа 
любого типа культуры [4]. 

Нечеткое разделение пространственных и временных отношений, происхождения и 
сущности, проявляющиеся в сфере воображения и обобщений, становятся звеньями 
мифической модели мира. Мифическое время – есть начало исторического отчета текущего 
времени, время первопредков, сакральное время. Мифический образ, источающий 
магические духовные силы ритуала, инициирует события мифического времени. В 
мифическом ритуале переплелись зародышевые элементы религии, науки, искусства. 
Органическая связь мифа с ритуалом, осуществлялась музыкально-хореографическими, 
словесными средствами и имела скрытую, неосознанную эстетику, напрямую связанную с 
магией, религией. 

Интеллектуальное своеобразие мифа выражалось в конкретных эмоциональных, 
поэтических и музыкальных образах. Благодаря легендам, сказаниям, историческим 
преданиям, являющимися бриллиантами мифологии, мифологические образы вошли в 
культуру народа – в музыку, литературу, живопись, став могучим достоянием 
предшественников, источником информации духовной культуры. Рассматривая мифы и 
связанные с ними ритуалы в диахронном аспекте, мы способствуем реконструиронию 
элеменов формирования культуры.  

Понимание картины мира невозможно без выяснения особенностей 
космогонической мифологии. Семантику традиционной музыки, сохранившую и 
передающую информацию о духовной культуре этноса, мы рассматриваем в контексте 
традиционной картины мира. 

В основе картины мира номадической культуры лежат космогонические и 
космологические представления, отражающие отношение человека к пространству и 
времени и их освоение. Мир как Вселенная, Космос представляет собой упорядоченную 
структуру, сформировавшуюся у «истоков времен», включающую богов, природу, человека 
и мир культуры. Важные события – рождение, брак, смерть, благодаря ритуальным 
таинствам достигали блеска мистерии. Осмысляя окружающую реальность, древний 
человек выстраивал на ее основе свою картину мира. Отраженная в мифологическом 
сознании структура Мира нашла свое выражение в мифах, воссоздающих  зарождение 
традиционной  культуры.     

Природа мифа тесно связана с природой самого процесса моделирования мира и 
является её вербальным воплощением. «Миф – это возможность прочесть утраченные 
страницы прошлого, вспомнить былой Дух, Сакральность, Нравственную сущность, 
Мировосприятие» [5]. Специфика мифа выступает наиболее четко в первобытной культуре, 
где мифы представляют собой эквивалент науки, систему, в которой воспринимается и 
описывается весь мир. «Божественная энергетика мифа соединяла сверхъестественное, 
священное и природное, физическое начало. Выступая одним из условий творчества в 
культуре, миф проявлял себя, прежде всего, как культурное смыслотворчество» [6]. 

Миф – это наследие древнейших знаний, способ постижения окружающей 
действительности, способ, который не только объяснял существующий порядок вещей, но и 
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задавал человеку определенный характер действий в этом мире. Модель мира в мифологии 
– это описание взаимосвязи основных пространственных и временных координат, 
определяющих место человека в мифологизированном космосе. Понимание природы мифа 
позволяет видеть все детали реалистичными, сюжеты талантливыми с художественной 
и эстетической точки зрения, ибо миф – это духовная ценность, основа любого типа 
культуры.  

Целостная картина мира любого народа есть отражение культуры, её порождение. 
Культура – это смыслообразующая константа культурно-исторических явлений, 
характеризующаяся жизнедеятельностью, развитием, пониманием, интерпретацией бытия 
его составляющих элементов. Объектами традиционной культуры становятся реальное 
(материальное), духовное и физическое. Каждый элемент культуры – есть фрагмент 
целостной картины мира; к ним можно причислить обряд, обрядовые действия, традиции, 
обычаи. Мы рассматриваем бытие культуры как мировоззренческие универсалии, к 
которым относим: веру в живую силу природы, почитание культа предков, обожествление 
окружающего мира, т.е. мифологическую основу картины мира мы изучаем как устойчивый 
компонент культуры. Мифы – это не просто забавные истории, сказки или предания, а 
наследие древнейших знаний, способ постижения окружающей действительности, способ, 
который не только объяснял существующий порядок вещей, но и задавал человеку 
определенный характер действий в этом мире.  

«Природа мифа заключается не в том, чтобы констатировать нереальность, 
парадоксальность деталей мифа, и объяснять её гипотетическими «иррациональными» или 
«патологическими» особенностями ума древних людей, должно позволить видеть все 
детали реалистичными, а сюжеты и набор персонажей рациональными, талантливыми, как 
со стороны логики и здравого смысла, так и художественной и эстетической точки зрения»; 
«миф – это духовная ценность, реальность» [7].  

«Утрата мифа – гибель культуры», «без мифа всякая культура теряет свой здоровый 
творческий характер природной силы: лишь обособленный мифами горизонт замыкает 
целое культурное движение в некое законченное целое», «миф – основа любого типа 
культуры» [3].  

Мы рассматриваем миф как мыслительную опору обрядов, где обряд – (в данном 
случае шаманское камлание) физическое подтверждение мифа. Мифу свойственно 
неразличение реального и сверхъестественного. Интеллектуальное своеобразие мифа 
проявлялось в том, что мысль выражалась в конкретных эмоциональных, поэтических и 
музыкальных образах. Как сложнейшее произведение высокого духа, миф стал великим 
наследием предков, объективным источником информации духовной культуры. Сегодня 
миф сошел с исторической арены, но «не прекратился начатый мифологическим сознанием 
поиск ответов на вопросы о происхождении мира», человека, звука, тайны зарождения и 
смерти. Космогонические мифы повествуют о возникновении того, чего раньше не было. 
Объяснение перехода от первоначального хаоса к упорядоченному Космосу выступало в 
качестве основной цели мифов.  

Мифический ритуал представляет собой сложное явление, в котором интегрированы 
зачатки религии, науки и искусства. Органическая связь мифа и ритуала проявлялась через 
музыкальные и хореографические, вербальные и иные выразительные формы, 
порождавшие неосознанную эстетику, основанную на магических и религиозных 
представлениях. Интеллектуальное содержание мифа находило своё выражение в 
эмоционально насыщенных поэтических и музыкальных образах, обладающих 
символической значимостью. Посредством легенд, сказаний и исторических преданий 
мифологические образы стали неотъемлемой частью культурного наследия народа, глубоко 
укоренившись в различных сферах искусства, таких как музыка, литература и живопись. Это 
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уникальное достояние древних цивилизаций служит важным источником информации о 
духовной культуре прошлого, сохраняя её эстетическую, историческую и 
мировоззренческую ценность. 
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Аннотация: 
В данной научной статье рассматривается топонимика Западного Казахстана в 

работе русского исследователя Пётра Ивановича Рычкова «Топографическое описание 
Оренбургской губернии», опубликованной в 1762 году. Исследования Рычкова внесли 
важный вклад в понимание происхождения и значения географических объектов и 
географических объектов Западного Казахстана. Этот труд, описывая природные 
особенности казахской земли, в том числе названия рек, озер и пастбищ, раскрывает их 
связь с кочевой жизнью, хозяйством и культурой казахского народа. В своем исследовании 
Рычков анализирует влияние факторов на топонимы, начиная от природы и образа 
жизни и заканчивая историческими событиями. 
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Топонимика саласы географиялық объектілердің атаулары арқылы белгілі бір 
аймақтың тарихы, мәдениеті, этнографиясы және тіл ерекшеліктері туралы маңызды ақпарат 
береді. XVIII ғасырдың атақты ғалымы және зерттеушісі Пётр Иванович Рычков 
Қазақстанның, соның ішінде Батыс Қазақстанның табиғаты, экономикасы, халқы және 
географиялық нысандары туралы құнды деректер қалдырған. Оның еңбектері Батыс 
Қазақстан аймағының топонимдер жүйесін зерттеуде маңызды дереккөзі болып табылады.   

Пётр Иванович Рычков – Ресей империясының көрнекті зерттеушісі, тарихшы, географ 
және этнограф. Ол Орынбор экспедициясына қатысып, Қазақстанның батыс өңірін жан-
жақты зерттеген. Рычковтың еңбектерінде географиялық нысандардың атаулары, олардың 
шығу тегі және мағынасы туралы мәліметтер бар. Зерттеуші қазақ даласының табиғи 
ерекшеліктерін сипаттай отырып, жергілікті халықтың тіліндегі атауларды жазып алған. 

П.И.Рычковтың еңбектерінің бірі – «Топографическое описание Оренбургской 
губернии» (1762). Бұл еңбекте Батыс Қазақстанның географиясы мен топонимиясына 
қатысты деректер мол. Оның еңбектері арқылы аймақтың ежелгі және тарихи атауларының 
шығу тегін, этимологиясын және тарихи-мәдени ерекшеліктерін түсінуге болады. 

Батыс Қазақстанның топонимиялық атаулары негізінен үш тілдік қабаттан тұрады:   
1. Түркілік негіздегі атаулар – қазақ халқының көшпелі өмір салтына және табиғатқа 
бейімделуіне байланысты қойылған атаулар. Мысалы: Жайық, Елек, Қалдығайты, Сағыз.   
2. Парсы және араб тілдерінің ықпалы – ислам дінінің таралуымен бірге келген атаулар.   
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3. Орыс және славяндық атаулар – Ресей империясы кезеңінде пайда болған атаулар.   
П.И.Рычков еңбектерінде бұл атаулардың көбісінің мағынасы, жергілікті халықтың 

атауларға қатысты әңгімелері мен аңыздары сипатталған. Мысалы:  «Жайық» – өзен атауы. 
Бұл атау түркі тілдерінен шыққан, «кең» немесе «таза су» деген мағынаны білдіреді.   «Елек» 
– бұл да гидроним. П.И.Рычков Елек өзенінің бойындағы халықтың өмір салтын сипаттап, 
оның атауының шығу тегін талдаған.     

Қазақстанның ең ірі өзендерінің бірі – Жайық, географиялық орналасуы мен тарихи 
маңыздылығына байланысты зерттеушілердің ерекше назарын аударған нысан. Жайық 
атауы тек географиялық ғана емес, тарихи, мәдени, этнографиялық тұрғыдан да маңызды. 
Орыс зерттеушісі Пётр Иванович Рычков өзінің еңбектерінде Жайық туралы мәліметтерді 
жан-жақты сипаттап, оның атауының этимологиясына, тарихи деректердегі орнына 
тоқталған. Бұл мақалада П.И.Рычков еңбектеріндегі Жайық атауына қатысты мәліметтер 
талданып, оның тарихи-мәдени маңызы қарастырылады.  

П.И. Рычковтың «Топографическое описание Оренбургской губернии» (1762) атты 
еңбегі XVIII ғасырдағы Қазақстанның географиясы мен тарихына арналған маңызды 
дереккөз болып табылады. Бұл еңбекте Жайық өзені мен оның маңайындағы аймақ егжей-
тегжейлі сипатталған. Зерттеуші Жайық өзенінің ұзындығы, кеңдігі, арналарындағы өсімдік 
және жануарлар дүниесі туралы мәлімет беріп, оны Ресей империясының шығыс аймағының 
экономикалық және саяси дамуы үшін маңызды нысан ретінде қарастырған.  Ол өз 
еңбектерінде атаудың түркі тілдерінен бастау алатынын атап өтеді. «Жайық» сөзі туралы 
келесі болжамдар бар:   
1. Түркілік түбір – «жай» және «ық» сөздерінің қосындысы. «Жай» – кең, ашық, ал «ық» – су 
немесе өзен деген мағынаны білдіруі мүмкін. Яғни, атау «кең өзен» немесе «ашық су» деген 
ұғымды білдіреді.   
2. Этнографиялық сипаттама – П.И.Рычковтың жазбаларында Жайық өзені қазақтардың 
көшпелі өмірінде ерекше рөл атқарып, мал шаруашылығы мен сауда байланыстарының 
негізгі көзі болғаны айтылады. Бұл өзеннің атауы халықтың тұрмысы мен шаруашылығымен 
тығыз байланысты.  Рычков Жайық өзенін тек географиялық нысан ретінде ғана емес, тарихи 
тұрғыдан да сипаттайды. Оның жазбаларында Жайықтың:   
- Қазақ және башқұрт халықтарының тарихи мекені болғаны;   
- Ресей империясының экономикалық және әскери тірегі ретінде маңызды рөл атқарғаны;   
- Өзінің географиялық ерекшеліктерімен ерте дәуірден бастап сауда және мәдени 
байланыстардың негізгі көзі болғаны баяндалады.   

П.И.Рычков Жайық өзенін сипаттағанда оның табиғи байлығын, балық 
шаруашылығындағы маңызын және сауда қатынастарындағы рөлін ерекше атап өтеді. 
Жайықтың жағалауындағы қазақтардың өмір сүру салты, мал шаруашылығы және қолөнер 
кәсібі туралы мәліметтер де зерттеушінің еңбектерінде көрініс тапқан.  П.И.Рычков 
еңбектерінде Жайық атауы тек географиялық нысан ретінде ғана емес, қазақ халқының 
этнографиялық ерекшеліктерімен байланыстырыла қарастырылады. Жайық өзені:   
- Қазақтардың табиғатқа бейімделген өмір салтын көрсететін маңызды нысан болды;   
- Халық ауыз әдебиетінде жиі кездесетін атау, эпостар мен аңыздарда сипатталған қасиетті 
жер ретінде көрініс тапты.   

П.И. Рычков өз еңбектерінде жергілікті халықтың тұрмыс-тіршілігі мен мәдениетін 
сипаттап қана қоймай, қазақтардың табиғатпен үйлесімді өмір сүруін атап өтеді. Ол жер-су 
атаулары арқылы аймақтың тарихи географиясын қалпына келтірудің алғашқы қадамдарын 
жасаған. Рычковтың мәліметтері Қазақстанның топонимикалық және этнографиялық 
тарихын зерттеуде маңызды рөл атқарады.   

Жайықтың географиялық сипаттамасында П.И.Рычков өзеннің ұзындығы, сағасы, 
арнасы және табиғи ерекшеліктері туралы егжей-тегжейлі жазады. Ол былай деп жазады:  
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«Река Яик, одна из больших и многоводных рек Оренбургской губернии, начинается в степях 
Казахских, протекая через многие пространные земли, впадает в Каспийское море» [1, 112-
б.] Бұл жерде П.И.Рычков Жайық өзенінің Каспий теңізіне құятынын және оның Ресей 
империясының стратегиялық маңызы бар су арнасы екенін атап өтеді. 

П.И.Рычков Жайық атауының шығу тегі туралы былай дейді:  «Название реки Яик 
происходит от татарского слова, означающего «широкая вода». Такое название дано 
местным народом по причине её обширности и важности для жизни степных жителей.» Бұл 
жерде «татарское слово» деп көрсетілгенімен, іс жүзінде атау түркілік тілдерден шыққан. 
Зерттеуші Жайықтың атауы жергілікті халықтың тұрмысы мен географиялық 
ерекшеліктерімен тікелей байланысты екенін мойындайды.  

Жайық атауын отандық жазушылар еңбектерінен де зерттей келе  Қойшыбаев Е. 
«Қазақстанның жер су атаулары» еңбегінде Батыс Қазақстанның топонимикасы туралы 
айтқанда нақты мысалдар келтіргендігін аңғарамыз. Мысалы, автор Батыс Қазақстан 
аймағындағы белгілі өзендер мен көлдердің атауларының шығу тегі мен мағынасына 
тоқталады. «Жайық» атауының шығу тегі түркі тілдерінен алынған, онда «жәй» (жайылу, кең) 
сөзінен туындаған, яғни өзеннің кең, үлкен арнасы немесе жайылмалы кең аймақты 
білдіреді. [2, 112-б.] 

П.И.Рычков Жайықтың Ресей империясы мен жергілікті халық үшін маңызды сауда 
және шаруашылық көзі болғанын ерекше атап өтеді:  «Река Яик служит не только природной 
границей, но и важным торговым путём. Местные жители используют её для рыболовства, а 
окрестные степи — для выпаса скота». [1, 115-б.], бұл мәлімет Жайық өзенінің тек табиғи 
ресурс қана емес, сауда, экономикалық байланыстар мен тұрмыстық тіршіліктің негізгі өзегі 
болғанын көрсетеді. 

Жайық бойындағы қазақ халқының өмірі: «Киргиз-кайсаки (казахи), живущие в степях 
близ реки Яик, пользуются её водами для орошения своих земель и для содержания 
многочисленных стад скота. Эта река для них является жизненно необходимой». Рычковтың 
бұл сипаттамасы Жайықтың қазақтардың шаруашылық өміріндегі ерекше рөлін айқын 
көрсетеді. 

Географиялық атаулардың пайда болуы қандай да бір ішкі фактімен тарихи уәжделіп, 
күні бұрын анықталатындығын, олардың ешқашан кездейсоқ болмайтындығын ғалымдар 
әлдеқашан дәлелдеген. [4, 115-б.] 

П.И. Рычковтың «Топографическое описание Оренбургской губернии» еңбегінде 
Шаған өзені туралы да мәліметтер бар. Рычков бұл өзенді Жайықтың негізгі салаларының 
бірі ретінде сипаттап, оның географиялық ерекшеліктері мен маңызын атап өтеді. Төменде 
осы өзенге қатысты негізгі деректер келтірілген. 

П.И.Рычков өз еңбегінде Шаған өзенін былай сипаттайды:  «Река Шаган, одна из 
значительных притоков Яика, берёт своё начало в казахских степях и протекает по 
плодородным равнинам. Она отличается чистой водой и большим количеством рыбы, что 
делает её важным источником пропитания для местного населения».  Бұл үзінді Шағанның 
географиялық орналасуы мен экономикалық маңызын көрсетеді. П.И.Рычков оның Жайық 
өзенінің саласы екенін ерекше атап өтеді және оның суының тазалығы мен балыққа 
байлығын сипаттайды. 

П.И.Рычков Шаған атауының шығу тегі туралы нақты талдау жасамаса да, жергілікті 
халықтан жинаған деректеріне сүйене отырып, былай деп жазады:  «Название реки Шаган, 
по словам местных жителей, имеет древнее происхождение и связано с природой её 
течения. В переводе с тюркского языка оно может означать 'белый' или 'светлый', что 
соответствует её прозрачным водам». Қазіргі зерттеушілер Шаған атауын «шағыл» (құм 
төбелер) немесе «шаңқан» (ақ, таза) сөздерімен байланыстырады. Бұл өзеннің 
жағалауларының табиғи ерекшеліктері мен суының тазалығына қатысты қойылған атау 
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болуы мүмкін. Рычковтың еңбегінде Шаған өзенінің жергілікті халықтың шаруашылығындағы 
рөлі туралы да айтылады:  

Мал шаруашылығы: «Река Шаган используется кочевниками для поения скота, так как 
её берега богаты зелёными пастбищами».   

Балық аулау:  «В Шагане водится много рыбы, что делает её источником пропитания 
для казахов, проживающих поблизости». 
Бұл мәліметтер Шағанның қазақтардың шаруашылығы мен тұрмысында маңызды орын 
алғанын көрсетеді. Рычков Шаған өзенінің тек шаруашылық емес, мәдени тұрғыдан да 
маңызды екенін жазады:  Берега реки Шаган издавна служили местом остановок кочевых 
племён. Здесь можно найти следы древних стоянок и курганов, что свидетельствует о 
богатой истории этого региона». Бұл мәлімет Шаған өзенінің маңында ерте дәуірден бері 
қоныстанған тайпалар өмір сүргенін және оның тарихи маңызын көрсетеді. 

П.И. Рычков еңбектеріндегі Батыс Қазақстан топонимиясы – аймақтың тарихи-мәдени 
ерекшеліктерін зерттеуде маңызды дереккөзі. Оның еңбектеріндегі географиялық 
атаулардың сипаттамалары тек ғылыми маңызға ие болып қана қоймай, қазақ халқының 
тарихи жадын, мәдениетін, этнографиялық ерекшеліктерін түсінуге мүмкіндік береді. 
Сондықтан Рычков зерттеулері Қазақстан топонимиясын зерттеудегі негізгі қайнар көздердің 
бірі болып қала береді.   
 
Пайдаланылған әдебиеттер: 
1. Рычков П.И. «Топографическое описание Оренбургской губернии». Санкт-Петербург, 1762.   
2. Қойшыбаев Е. «Қазақстанның жер-су атаулары». Алматы: Ғылым, 1985.   
3. Батыс Қазақстан облысының тарихи-географиялық картасы.   
4. Аяпбекова А.Е., Абишев Н.У. «Топонимика» монография Анкара-2021  
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 З. Жәкенов прозасының стильдік 
ерекшеліктері 
 Хасанов Ғ.Қ., 
М. Өтемісов атындағы БҚУ профессоры, Орал қ. 
 Достангалиева Г.А 
М. Өтемісов атындағы БҚУ магистранты, Орал қ. 
 

Фразеологизмдердің стильдік ерекшеліктерін көптеген қазақ ғалымдары зерттеді. 
Атап айтқанда, М. Балақаев, Е. Жанпейісов, М. Серғалиев, Х. Кәрімов, Д. Әлкебаева, Б. 
Шалабай т.т. зерттеулерінде фразеологизмдердің стиль түрлеріндегі, әсіресе, көркем 
әдебиет стиліндегі ерекшеліктері зерттелген. Фразеологизмдердің стильдік қызметі З. 
Жәкенов шығармаларында ерекше түрде көрінеді. Біздіңше, оған басты себеп, жазушының 
қазақ тілінің шұрайлы сөз байлығын терең игеруінен болса керек. Оның үстіне, З. Жәкенов 
сол кездегі қаймағы бұзылмаған қазақ тілінің аясында өскен тілдік тұлға. Оның 
шығармаларына тән басты қасиет фразеологизмдердің түйдекті түрінің жиі қолданылуы. Д.А. 
Әлкебаева фразеологизмдер туралы былай деп жазады: «Функциональдық стильдерде ФТ 
өзгерту тәсілдері әртүрлі екенін көруге болады, оның бірнеше себептері бар:  Стильдік 
қажеттілік; Қосымша мағына үстеу; Стильдік реңктерде құбылту; Прагматикалық ықпал ету» 
[1, 108]. Стиль мәселесін өз оқу құралында сөз қылған Ғ.Қ. Хасанов өз еңбегінде былай дейді: 
«ФТ ең көп қолданылатын стиль түрі  ауызекі стиль. Ауызекі сөйлеу стилінде ФТ тек мақсатты 
жағдайда ғана емес, әртүрлі сипатта қолданылады. ФТ бұл стильде прагматикалық жағдайда 
қолданылады. Ауызекі сөйлеу стилінде ФТ нормадан жиі ауытқып қолданылады» [2, 154]. 
Мысалы: «Тегінде бұларды болыс болмай тұрып қармаққа іліп, уәдесін алып қалмасаң, 
қолына мөр тиген соң өзге түгілі құдайын да ұмытып кетеді» [3, 153]. Фразеологизм 
қолданысы жазушы не ақынның шығармашылық дарына байланысты болады. Кейіпкердің 
өзіндік мінезін ашу үшін қолданылады. Фразеологизмдердің стильдік қызметі ерекше, онсыз 
ешбір көркем әдебиет стилі көркем әдебиет болып танылып, есептелмейді. Осыған орай, З. 
Жәкенов тілінде фразеологизмдер әртүрлі мақсатта құбылып қолданылады. Мысалы: «Бірақ 
Беріктің діні қатты екен оңай жіби қоймады» [3, 154]. Осындағы «қармаққа ілу, діні қатты» 
тұрақты тіркестері орнымен қолданылып, оқырманға жазушы ойын түсінуге ықпал етеді.  

М. Әуезов тілін зерттеген М. Серғалиев былай дейді: «Мұқаңның фразеологизмдерді 
қолданудағы өзіне тән басты екі түрлі ерекшелігі бар. Оның бірі – фразеологиялық 
компоненттерді бір сөйлем ішінде мәндес ыңғайда (синонимдік мағынада) тоғыта, 
толықтыра жұмсау тәсілі болса, екіншісі – халық тіліндегі үлгілерді дайын күйінде қолдану 
және көбінесе өзінше экспрессивтік мәнді сөздермен араластыра жұмсап, қолдану тәсілі» [4, 
117]. Шын мәнінде, жазушы өз шығармаларында фразеологизмдерді қолданғанда олардың 
экспрессиясына мән беретіні байқалып отырады. Бұл тектес мысалдар жазушы 
туындыларында жетіп жатыр. Мәселен: «Рақымсыз әлдекім балқып қайнап тұрған бір шөміш 
қорғасынды өзегіне құйып кеп жібергендей жаны шырқырай түршігіп, есі ауып кетті. Қырау 
шалған әнектей шақырайған көзінде жан жоқ сықылды. Жаңа ғана терлеп күйіп тұрған денесі 
аяз қарығандай қалтырап барады. Кенет тілерсегін темір қақпан қиып түскен арландай 
аласұрып қатты ышқына ыңырсыды» [3, 56]. Жазушы алтынынан айрылған адамның 
бейнесін көз алдыңа алып келіп көрсеткендей қылып суреттейді. Осындағы 
фразелогизмдердің қолданысы орнымен қолданылған, стильдік ерекшелігін көрсетеді. 

Көркем әдебиет стиліндегі фразеологизмдер қолданысының көптеген ерекшеліктерін 
арнайы зерттеген жөн. Жалпы фразеологизмдер ең көп қолданылатын қазақ тілінде көркем 
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әдебиет стилі. Көркем әдебиеттегі фразеологизмдер қолданысы стильдік мақсатта емес, 
авторлық көзқараста бағынышты болып келеді. Көркем әдебиет стилін зерттеген Б. Шалабай 
жазғандай «Көркем әдебиет өнердің бір түрі болғандықтан, ондағы басты ұғым – бейне 
немесе бейнелілік [5, 34]. Мәселен:  

«- Иә, сәт, жіліктің майлы басы енді өзімізге тиетін болды, - деді жирен мұрты жыбыр-
жыбыр етіп, жымың қағып» [3, 75].  

Жазушы тұрақты тіркестерді молынан қолданады, тіпті, тілінің көркемдігі сондай, 
тұрақты тіркестер бірінің соңынан бірі түйдектеле қолданылады. Бұндағы арнайы стильдік 
мақсат та жоқ сияқты, әрине, кейіпкердің өзіндік тілін ашуда қолданылғанымен қатар, 
жазушының шабытын айғақтайтын сияқты. Тұрақты тіркестердің еріксіз төгіліп жатқанын 
шығармаларын оқып отырғанда байқап отырасың.  

Эмоционалды-экспрессиялы сөздердің стильдік қызметі қашанда ықпалды болатыны 
сөзсіз. Қазақ тіліндегі эмоционалды лексиканы зерттеген Х. Нұрмұқанов: «...эмоция тек 
психикалық процесс қана емес, адам өміріндегі әлеуметтік-қоғамдық және рухани мәні зор 
табиғи құбылыс та екен. Әрине, адам жанына жағымды, жағымсыз әсер ете алатындар – тек 
ұнамды, ұнамсыз оқиға, әс-әрекет, құбылыстар мен жанды-жансыз заттар ғана емес, сондай-
ақ, сөздің де қызметі тіпті ерекше» дейді [6, 33]. Академик Ә.Т. Қайдаров былай дейді: 
«Эмоция адамдардың дүниедегі болып жатқан құбылыстар мен айналасындағы заттарға, 
жеке адамдардың қарым-қатынастарына, т.б. баға беруімен тікелей байланысты» [7, 181]. 
Жазушы тілінде бейнелі сөздер диалогтарда, өлеңдерде кейіпкер сөзін айқындау, күшейту 
үшін қолданылып отырады. Мысалы: «Туған жерге, мына Таңбалытас өңіріне деген ыстық 
сағынышқа толы жүрегі қатты қобалжи түскен ол: «Япыр-ай, ауасы қандай тамаша! 
Бозқарағанның иісі аңқығандай... Мына жер нағыз жайлау ғой. Қандай рақат!» - деп ойлап, 
жайлап басып ілбіп келе жатқан» [8, 5-6].  

« - Е, бауырым-ай, еңбек еткенде ортаңды, оның ақ ниетті адамдарын қастерлеп, сүйе 
білгенге, бар жақсылығын мына сен сықылды зор мақтаныш еткенге не жетсін! – деп 
ризалық білдіріп, ақырын ғана күрсінді» [8, 7]. «Әйтеуір, мына, Әбен айналайын, емдеп жүр 
ғой» [8, 12]. Бейнелі сөздер адамның басты мінезін көрсетеді, ішкі жанын, рухани дүниесін 
танытады. Жазушы тілінде эмоционалды лексика қашанда жазушының ішкі сезімін көрсету 
үшін қолданылады. Оның үстіне, жазушы кейіпкер мінезін ашу үшін бейнелі сөздерді 
диалогқа, монологқа салады. Сезім мен толқынысты, кейбір тебіреністі эмотивті лексика 
ғана береді.  

Мысалы: «Бірақ қырсыққанда үні шықпай, тынысы тарыла түсіп: «Бұл сенбісің? Ой алла-
ай, сен екенсің ғой» деген сияқты бірдеңелерді күбірлегендей болды» [8, 13]. «Ол дегенің 
қандай көрікті еді шіркін!» деген бір ыстық сағыныш көкейінен кетпей, іркіліп тұрып қалды» 
[8, 16]. «Қайран Ләззатхан-ай, сені әзер таныдым ғой» [8, 18]. «-Қой әрі, жан-жануардың бәрі 
балалап, өсіп-өніп жатқан кезде қақпан құрғаның обал емес пе?» [8, 21]. «-О, түріңнен 
айналайын, көзің кіртиіп кетіпті ғой, құлыным» [8, 23]. «Ой, аузыңнан айналайын, алтыным-
ай» [8, 29].  «- Сен күшік бүгіннен бастап бір де аң терсін әкеліп көрші, кәне!» [8, 30].  

М. Әуезовтың стильдік ерекшелігін зерттеген М. Серғалиев былай деп көрсетеді: 
«Сөйлемдегі тіркестердің өн бойы тұтасымен эмоционалды-экспрессивті бояулы сөздерге 
толы. Көркемдік мәні күшті, бояуы қалың да табиғи сөздердің өз орындарында дәл 
қолданғандығы, автордың ойды образды түрде жинақтап, әр сөзді эстетикалық күшті 
талғаммен асылындай айшықтаған тілі, айқын оны оқыған сайын құмарттыра түседі. Тілдің 
көркемдік әсері, тазалығы мен қуаттылығы сонша – бейне көзбен көріп, қолмен ұстағандай, 
құлақпен естіп, жүрекпен сезінгендей ісер аласыз» [4, 119-120]. Осы пікірден байқағандай, 
жазушы бейнелі сөздерді кейіпкерлер мінезін беру үшін қолданады. Мәселен: «Әй, 
құдайым-ай, құлыным, Әділім ылғи да өзі   жейтін асының қақ жартысын аузынан жырып 
беріп, алты жыл асыраған қойын қандай ғана имансыз сұмырай қағып кетті екен? Үйің күйгір-
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ай!» [8, 32]. «Үй иесінің қайғы-мұңы, өзінің атына айтылған зілді сөз ешқандай әсер етпепті» 
[8, 33]. «- Жә, жарайды, бәйбіше, шайыңды құй, - деді тұтқырланған тамағын қайта-қайта 
кенеп, - егер шынымен-ақ екеуміздің көз жасымыздың көмегі тиетін болса, Әділім 
әлдеқашан тіріліп келер еді ғой» [8, 33]. Х. Нұрмұқанов «Экспрессия сөзге бейнелілік пен 
эмоционалдық реңді үнемі үстей бермейді, яғни экспрессивтілік бар жерде бейнелілік пен 
эмоционалдық рең бола бермейді» деп жазады [6, 48]. З. Жәкенов сезім мен бейне толы 
сөздерді адам сезімін, оның жан-дүниесін беруде қолдануды мақсат тұтқан себебін байқап 
отырасың. Мәселен: «Иә, енді бізге Әділден гөрі аспандағы бұлт жақын» [8, 33]. «Апа, 
апатайым, жаңа түсімде қоңыр қасқа қойымды көрдім...» [8, 34].  

Осы хикаяттың бір үзігінде Әділ атты баланың «қоңыр қойы» кейіпкердің мүлігі, яғни 
кездегі арқылы бір сөзбен оқиғаны өрбітеді. Әділ атты баланың «қоңыр қойы» болашақта 
болатын оқиғаның басты тетігі болады. «Көшпелі алтын» шығармасындағы сом алтын С. 
Мұқановтың «Ботагөзіндегі» Темірбектің ала балтасы сияқты болады. Сонымен қатар, М. 
Әуезовтің «Қараш-Қараш» хикаятындағы Бақтығұлдың ескі шиті мылтығы сияқты рөл 
атқарады. Бұл туралы Б. Шалабай өзінің «Көркем проза тілі» деген көркем әдебиет стилін 
талдауға арнаған зерттеуінде жазған болатын. Ол былай деп жазады: ««Бақтығұлдың жеке 
басы қайратты, еті тірі жігіт болғанымен, оған жарытып мал-мүлік бітпеген. Оның бала-
шағасынан басқа, жирен жорға аты, екі-үш сиыры, бес-он ешкі - лағы, сосын... кәрі шиті 
мылтығы ғана бар». Шиті мылтық алдындағы «кәрі» сөзі де қатардағы, жәй - эпитеттердің 
бірі емес. Логикалық жағынан дәлірегі «ескі шиті мылтық» деу. Бірақ жазушы оның жанды 
нәрсені бейнелейтін «кәрі» синонимін пайдалану арқылы біраз жайдан хабар береді. 
Алдымен, шиті мылтық - ата-бабасынан мұра болып келе жатқан дүние. Екіншіден, «кәрі» 
сөзі Бақтығұлдың кедей тіршілігіне де меңзейді. Үшіншіден, мылтық Бақтығұлдың жан 
жолдасы іспеттес. «Ескі» сөзі ол қарым-қатынасты алшақтата түсер еді. Төртіншіден, кәрі шиті 
мылтық - алдағы болатын қанды оқиғаның ең негізгі қатысушысы, «кәрі» сөзінің мағынасы 
оған да меңзейді» [9,112].  

Жазушы өз тілінде қазақ тіліндегі бейнелі сөздерді орнымен ойната біледі, 
кейіпкерлердің жас ерекшелігіне орай мінездерін ашып отырады. Мысалы: «Содан соң 
Ләззатхан мен Айманға: - О, садағаң кетейін аппақ қыздарым, - деді еркелете бауырына 
тартып, - сендер неменеге мұңая қалдыңдар, қарақтарым?!» [8, 34]. «Содан кейін көзін 
ашпады ғой, құлыным» [8, 34]. «Қойлы ауылға барғанда бәрің де тәртіпті болыңдар, 
қарақтарым», - деп, ізгі тілек білдірген» [8, 35]. «Аға шопан Мәміш ертемен үйден шыға бере: 
«Сол қоңыр қасқа қойды ұрлаған арамза пәле жерге кіріп кетсе де таппай қоймаймын-ау», - 
деген сертін орындап тыныпты» [8, 35].  «Ұрлық істейтін иттігің жоқ секілді еді ғой» [8, 38].  

Міне, осы мысалдар да етістіктер бейнелілікті көрсетіп тұрғанын көреміз. Х. Кәрімов 
былай деп жазады: «...Әдеби шығарманың көркемдігі, әсер күші, нанымдылығы – онда 
көркемдеп-бейнелеуші амал-тәсілдердің бірі аз, бірі көп қолданылуында емес, соның 
әрқайсысының сол тұста, сол шығармада, сол контексте, автор мақсаты тұрмысынан 
қаншалықты дәлелді жұмсалуына, автор ойын нанымды, бейнелі, нақты түрде жеткізуге 
қаншалықты дәрежеде көмектесетіндігіне байланысты» [10, 127]. Б. Шалабай көркем 
стильдегі басты автор бейнесінің көрінуі деп біледі. Ол былай дейді: «Шығарманың баяндау 
құрылымы автор (баяндаушы) сөзінен және кейіпкер сөздерінен көрінеді» [5, 50]. Мысалы: 
«Әлгі осында жүрген жетпей желкең қиылғыр Құрман сұмырай соған сатыпты» [8, 37]. «- Ау, 
шопан шырақ, - деді өктемдеу қатқыл үнмен, - кісіні жіпсіз байламай, тап әлгі қу табанды» [8, 
37]. «Ой, әттеген-ай, мені қара басқан екен» [8, 38]. «Ол суайтқа қарағанда, Мұқатай қандай 
жақсы...» [8, 43].  «Кірпігі жасқа шыланған Ләззатхан жаудырай қарады да: - Неге ұмытайын. 
Мен сені ешкімге де айырбастамаймын. Күтемін сені, жаным, - деді назды үнмен» [8, 58]. « - 
Ұятсыз, пасық. Әйел затының бәріне тіл тигізуін, - деп, кіжінген ол қолына іліккен жағаны 
қаттырақ сілки бере шапалақпен жақтан тартып-тартып жіберді» [8, 59]. «Уақыт өзі салған 
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жарасын өзі емдеп, ұмыт бола бастаған Ләззатханға тағы кездесермін деп ешқашан 
ойламаған Мұқатай: 

Ой, құдірет-ай, қайран Ләззатхан, қалай ғана соншама өзгеріп кеткен?» [8, 60]. «Шаты 
ісіп тұр ма екен, бәтшағардың» [8, 71]. Осы аталған мысалдардағы сұмырай, қу табан, қара 
басқан,, суайт, жаным, ұятсыз, пасық, құдірет-ай, қайран, бәтшағар деген есімдер мен 
етістіктер жағымды және жағымсыз коннотаттық семаларға ие болып, кейіпкерлердің 
мінезін көрсетеді.  

Эмоционалды сөздердің стильдік жүгі ауыр екенін, көркем мәтінде үлкен қызмет 
атқаратынын көптеген зерттеушілер атап өтеді. Бұл мәселенің осы бір қырларын терең 
қарастырған Х. Нұрмұқанов бұның негізінде күйзеліс, күшті бұлқынған сезім жататынын атап 
өтеді. Эмоциялы сөздердің коннотациясы сипатталып отырған оқиға мен кейіпкерлер 
мінезіне қатысты болады. Мысалы: «Найсап, енді сендерге ауыз сала бастаған екен, ә» [8, 
74]. «Маңдайын уқалап ойланып тұрды да: - Ешқайда бармайсың, балақай, - деді Мұқатайға» 
[8, 74]. «Бетсіз ит-ай, не оттап отырсың?» [8, 115]. «Сөйтсем, ол өзі нағыз қара қасқа ит екен» 
[8, 125]. «Осындай қара жүрек сұмырайлардың қайдан пайда болатынына таңым бар?» [8, 
125]. « - Аузы жеңіл біреулердің айтып жүргені ғой, - деді аңғармай айта салғаны үшін қысыла 
қызарақтап» [8, 144]. «Мына жап-жаңа бешпент-шалбарымды құрттың ғой сен күшік, - деп 
тістене кіжінді» [8, 161]. «Қожайындарына кетті, ит неме, - деп күрсінді» [8, 161]. «-Арамза, 
бұзық, бүлікші, құйыршық, кезеп» [8, 228]. «- А, құдай,  ақсарбас, аузыңа май, айналайын 
Арман» [8, 237]. Жоғарыда келтірілген мысалдардағы найсап, балақай, қара қасқа ит, 
бетсіз ит-ай, қара жүрек сұмырай, аузы жеңіл, күшік, ит неме, арамза, бұзық, бүлікші, 
құйыршық, кезеп, ақсарбас, аузыңа май, айналайын деген эмотивті лексика көркем әдебиет 
стилін айшықтайтын бояулы сөздердің көркемдігін әсте бейнелейді.  

Қорыта келгенде, Заманбек Жәкенов шығармаларындағы фразеологизмдер мен 
эмоционалды лексиканың қолданысындағы стильдік ерекшеліктер мынадай сипатта келеді. 
Алдымен, бұлар жазушы тілінің көркемдік дәрежесін байқатады. Екіншіден, көптеген 
зерттеушілер көрсеткендей, фразалық тіркестер мен эмоционалды лексика оқырманның 
ішкі сезіміне тікелей және жанама түрде өз әсерін береді. Үшіншіден, кейіпкерлердің сыртқы 
тұрпаты мен ішкі жан сарайын үнемі ашып отырады. Төртіншіден, бұл лексика 
коннотациялық лексика болғандықтан, әртүрлі мазмұндағы коннотаттық семалардың 
типологиялық жүйесінен тұрады.   
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 Black feminism, and Black Women 
Emancipation in William DuBois thought  
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Sarajevo University, Bosnia and Herzegovina 
 
Abstract 
Famous for black feminism, Sociology of Empowerment, and Black Female Emancipation, glorified 
inside his very celebrated Museum exhibits, that includes the multimedia representations 
inherited inside the  freedom of Speech, Vote, and debates around the discrimination of Black 
Females: “Du Bois’s limited views of black women, inhibit his ability to imagine African American 
women, as race leaders. Du Bois adopts a paternalistic stance, as he simultaneously admires, and 
pities black womanhood. The black women characters he presents in The Souls of Black Folk, are 
predominantly struggling, overburdened, physically attractive women, who are nevertheless able 
to support black men. McCaskill notes, “Paradoxically, African-American men were impressed into 
a patriarchy, that disclaimed women’s equality to men, in the political, and professional spheres, 
while simultaneously mythologizing this same sisterhood’s moral, and domestic superiority, over 
their brothers(p.23).3.  
Du Bois adopts a paternalistic stance, as he simultaneously admires, and pities black womanhood. 
 
Black Women Emancipation in the DuBois’s Theory 

DuBois, stated “black women held moral power over men, and thrived in the domestic 
sphere”(p.24 ).“The Damnation of Women,” similarly, to this letter , finds that the  black women’s 
damnation, lies in their inability to be deemed respectable, delicate, and worthy of the same 
admiration, as white women. Yet unlike his 1920 essay, the letter demonstrates, that as of 1906, 
Du Bois had not yet articulated how racism affected black women’s political, or economic standing. 
His analyses of race, and gender were limited to black women’s representation, and their need for 
protection. The foundation of Black feminist sociology influenced by Ida Wells-Barnett, and Anna 
Julia Cooper made the radical social change in biographies, history, and Sociology. They envisioned 
the African-American female life’s, and as a contemporaries, they founded the sociology of 
African-American Women, with the special focus towards their real, and practical experiences(  
Lengermann, Niebrugge 1998, p.149-184). 
DuBois’s feminist positions 

Sample group was MA students in Sociology. The research was conducted in January 2021.  
The 80% of students were females, 20% were male students. 

 
60% of students stated that they support DuBois’s feminist points, and gave following 

explanations:  
DuBois is very important for the formation of our understanding of the Black Women 

discrimination. One of the students, partially agrees with DuBois’s feminist ideas, exiled in 
programs from 1903 to 1920, activists for Black Women’s Rights.  

The group of students that do not agree with DuBois’s feminist ideas(30%) give following 
additional description: Leaving aside the author preciseness, there are always very large 
digressions, and omissions, that are not agreeable. DuBois overexposed the ideas of Women, and 
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Birth. There is not enough information about his Theory. Black people are facing racial stereotypes, 
in the contemporary, too. Example of that is the recent Floyd’s case, (Mušić 2021: 6) that 
exemplary shows, that there are problems, in the relation to race, still mirroring the age of slavery. 
Most of the respondents, 50% responded that Dubois’s positions are implemented in the 
Contemporary,  in the field of work, gender, and Black Women’s rights. DuBois patrons the fight 
against discrimination, freedom, and Human rights, altogether with tendentiousness for achieving 
the equality. According to Thompson and Armato(2012:217), sociologists Patricia Hill Collins, the 
author of Black Feminist Thought: Knowledge, Consciousness and Politics of the Empowerment, 
writes that “African-American Women were historically presented in “controlling images” –in 
narrow range of roles in films rotted in sexist, racist and class narratives”(Mušić 2025:156). 

The importance of William DuBois, Black Sociologist, in Contemporary Sociology 
The most of the examinees responded(60%) that William DuBois is the most eminent Black 

sociologist, in the Contemporary, additionally explaining their arguments for it: DuBois was the 
first Black sociologist that gained PhD, and become professor of Sociology, History, and Religion at 
Atlanta University, he founded Black Community, negated the racial, and Other differences, 
emphasising that there has to be difference, in between the Scientific Goals, and the experimental 
use of the results by “all”, as an American Black Sociologist, he promoted Black culture, and 
Education, as an author, editor, socialist, sociologist.  

Other part of the group (20%) responded that they think that Martin Luther King, is the most 
important Black sociologist.  
 
Historical importance of William DuBois 

All of the examinees(100%) had responded that they know about Historical importance of the 
DuBois, in the Contemporary Sociology. They gave following descriptions: DuBois partaken in the 
First Universal Congress of races, in London, and wrote the First Black African History, that was 
used as a pan-dan for the black rights revolution, in Africa( Mušić 2022). Through the critic of 
Society, DuBois championed the Rights of Minorities, and Marginalised groups. American 
Sociologist, that was  very  influential in Black culture, editor, author, with great appreciation in 
support of Black people Education, and Culture. As a Negro Movement Leader, DuBois fought for 
the Black people equality, non discrimination. As a founder in sociology,  for Racial studies , as a 
very engaged empiricist, DuBois emphasised the importance of researches and investigations , as 
well as data analysis, for the Sociology. DuBois is important for Sociology, and Psychology. DuBois 
championed Black Human Rights, and as a patron influenced the Sociology of Empowerment, and 
Emancipation of all marginalised: Black Women, Black Men, and Minority groups. 
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Photo 1. Harris, L.(2019, December 10) 
 

 
Conclusion  
DuBois’ s House Museum, and William DuBois’s Historical site near New York, as well as 

William Dubois’s Memorial Centre for Pan African culture in Accra, Ghana along with Ida Wells 
Barnett Museum in Holy Springs, (Mušić 2022:12)Mississippi , represent the preeminent 
archeological sociological sites, for cultural, and academic visits, that celebrate the Black male 
feminism, and Black feminist movement, in Emancipatory sociology, as DuBois’s envisioned. 
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