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Abstract

In this work, the effect of polyphenols YAN-2 (ratio 6:1) and YAN-2 (ratio 4:1) on the activity
of the ATP-dependent potassium channel (mitoK+ATP channel) in rat liver mitochondria under
alloxan diabetes conditions was studied. Alloxan monohydrate was used to create a diabetes
model in rats.Mitochondria were isolated from rat liver by differential centrifugation. Polyphenols
YAN-2 (6:1 ratio) and YAN-2 (4:1 ratio) were found to increase the activity of mitoK+ATP channels
in the liver of rats with alloxan diabetes.

Keywords: Liver, mitochondria, AT®-dependent potassium channel, alloxan diabetes,
polyphenolic compounds

Introduction. The mitochondrial ATP-dependent potassium channel (mitoK+ATPchannel) is one of
the ion transport systems that plays an important role in the functional activity of mitochondria. The
role, pharmacology and regulation of this channel in cellular function are currently being widely studiedit
has been established that activation of mitoK+ATPchannels implements a protective mechanism of cell
adaptation under conditions of hypoxia and oxidative stress [Novikov V.E., 2013]. To date, one of the
most studied mitochondrial ion channels that regulate the metabolic and functional activity of the cell
is the mitoK+ATPchannel.Currently, the biophysical properties of the mitochondrial potassium channel
and its physiological significance are well studied. The effect of polyphenolic compounds on the activity
of the mitoK+ATPchannel of liver mitochondria is studied in various pathological processes.However, the
effect of polyphenols YaN-2 (6:1 ratio) and YaN-2 (4:1 ratio) on the activity of mito-K+AT® channels in
the liver of rats under alloxan-induced diabetes has not been studied. In this context, the aim of this study
was to investigate the effect of some polyphenols YaN-2 (6:1 ratio) and YaN-2 (4:1 ratio) on the activity
of mitoK+ATPchannels in the liver of rats under alloxan-induced diabetes.

Materials and methods. White outbred male rats weighing 180-200 gwere used for experiment.
The laboratory animals were fed under the conditions of a standard vivarium diet. Alloxan monohydrate
was used to induce diabetes in the experimental animals.The rats selected for the experiment were
divided into groups: Group | - control (n=5), Group I - experimental (alloxan diabetes, n=5), Group Il -
experimental (alloxan diabetes + YAN-2 in a ratio of 6:1), n=6), Group IV - experimental (alloxan diabetes
+ YAN-2 in a ratio of 4:1), n=6), and Group V (alloxan diabetes + quercetin).To create diabetes mellitus in
animals of experimental groups I, Ill, IV and V, after a day of fasting, a solution of alloxan was injected
subcutaneously into the abdominal cavity at a dose of 150 mg/kg (5% in 0.2 ml of distilled water)
[AgzamovKh., 1983]. In rats that had been induced with alloxan diabetes, blood was taken every three
days and the glucose level was determined. Twelve days after the injection of alloxan into rats, when the
blood glucose level exceeded 11 mmol/l, animals of group Il were administered 0.2 ml of 0.9% NaCl
solution once a day, and animals of experimental groups Il and IV were administered the studied
substance once a day for 10 days. The studies were conducted after the blood glucose level dropped below
117 mmol/l. Rat liver mitochondria were isolated using the differential centrifugation method of W.C.
Schneider [Schneider et al.,, 1951]. The permeability of mitoK+ATP channels (0.3-0.4 mg/ml protein) was
determined in 3 ml cells by the change in optical density at a wavelength of 540 nm using a
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spectrophotometer (\V-5000 spectrophotometer).

IM as follows: 125 mMKCl, 10 mM HEPES, 5 mM succinate, 1 mM MgCl2, 2.5 mM K2HPO4, 2.5
mM KH2PO4, 0.005 mM rotenone and 0.001 mMoligomycin, pH 7.4 [Vadzyuk O.B., 2008].

Results. The experiments were conductedin vivo. The experiments studied the effect of polyphenols
YAN-2 (ratio 6:1) and YAN-2 (ratio 4:1) on the permeability of liver mitoK+ATPchannels under conditions
of alloxan diabetes in comparison with the flavonoid quercetinThe permeability of the liver
mitoK+ATPchannel was studied in the presence of ATP in the incubation medium. According to the
results obtained, it was found that the permeability of the liver mitoK+ATPchannel increased without
the presence of ATP in the incubation medium.However, it was found that the permeability of liver
mitoK+ATPchannels in rats of group Il with alloxan-induced diabetes was reduced compared to the
control group (group ). Rats of group Il with alloxan diabetes received pharmacotherapy with the
polyphenol YAN-2 in a ratio of 6:1 and rats of group 1V received pharmacotherapy with polyphenol YAN-
2 in a ratio of 4:1. It was found that the permeability of liver mitoK+ATPchannels was increased in rats
with alloxan diabetes of groups Ill and 1V, which received pharmacotherapy with polyphenolic
compounds, compared with the control (I) group.lt was found that the permeability of liver
mitoK+ATPchannels increased in group V rats with alloxan diabetes treated with the flavonoid quercetin
compared to polyphenolic compounds. From the obtained results, it can be concluded that the inhibition
of liver mitoK+ATP channel permeability under the influence of alloxan is characterized by a sharp
decrease in the flow of potassium ions through the membrane.A decrease in the potassium ion cycle can
lead to a decrease in the mitochondrial membrane potential and a change in the matrix volume. The
isolated polyphenolic compounds YAN-2 in a ratio of 6:1 and YAN-2 in a ratio of 4:1 are able to restore
the flow of K+ ions in the liver mitochondrial membrane.
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Abstract

In Albania, the development of multimedia technology and digital television is creating new
opportunities for the transformation of rural areas, where the challenges of isolation, lack of
infrastructure, and educational inequalities continue to affect development prospects. This study
explores how digital technology can serve as a catalyst for the empowerment of young people in
rural communities, enabling them to create their content, promote local culture, and build new
economic models through simple multimedia tools. The analysis draws on data from higher
education, student surveys, and labour market studies, and highlights the growing interest of
young people in fields such as animation, audiovisual production, and digital journalism. However,
the lack of practical infrastructure, specialised laboratories, and collaboration with industry
remains a significant obstacle. The study suggests that the development of innovation centers in
rural areas, the integration of technology into university programs, and the creation of bridges
between education and the labor market are essential steps for social inclusion and the sustainable
development of the territory. Multimedia, in this context, is not only a communication tool but a
strategy for territorial equality and community activation.

Keywords: multimedia, rural areas, Albania, digital technology, youth, sustainable
development, education, innovation.

Introduction

The historical development of broadcasting and multimedia services in Albania has gone through
a long and complex process, which has reflected the impact of political, economic and social changes in
the country. The beginnings of journalism in Albania can be dated back to the mid-19th century, with the
publication of the newspaper “Ishkodra”in 1868, which marked an important step in the transmission of
information and the formation of public opinion (Agolli 2018). This historical context is essential for
understanding the evolution of media and multimedia services later.

After World War I, Albania went through a communist regime, which banned any form of free
expression, including the media. During this period, the transmission of information was controlled by
the state and focused on propaganda for the regime, making any attempt at diversification and
innovation in media services difficult (Bogi, 2023). After the fall of the regime in 1991, Albania began a
period of rapid and profound transformation, where private media began to flourish and the transmission
of information diversified considerably. The development of television and radio has been of particular
importance in this period. One of the first private channels, TV Klan, was created in 1997 and quickly
became one of the most watched in the country, offering programs that included news, entertainment,
and culture. Therefore, it is known that TV Klan played an important role in helping media pluralism in
Albania, but any reference to this should belong to specialized studies on local media. In addition to
television, the development of the Internet has also been critical in changing the broadcasting landscape
in Albania. The growth of Internet use since the late 1990s and early 2000s has led to a rise in online
services, such as news portals and social media platforms, which today offer new opportunities for
information dissemination and interaction with the public. These channels have become very important
for addressing social and political issues, thus allowing a more open and fair dialogue for the public
(Lutfiu, 2024). Challenges continue to exist in the media field, both in terms of transparency and freedom
of information, due to political and economic influences. However, recent trends show that Albania is on
a path towards consolidating media freedom and diversifying multimedia services, focusing on
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innovation and international standards. The historical development of broadcasting and multimedia
services in Albania describes a long path that has gone from strict controls under the communist regime
to a freer and more dynamic environment, with ongoing challenges but also new opportunities for further
growth and development.

The role of multimedia technology in empowering rural communities is significant. As technology
evolves, it presents opportunities for enhancing education and fostering economic stability in rural areas.
Integrating multimedia in education creates engaging learning environments, particularly in regions with
scarce educational resources. For instance, (Alam, 2023) notes that advancements in communication
technologies have expanded the market for multimedia content delivery, which can be utilized for
educational purposes in rural settings (Alam, 2023). Furthermore, multimedia resources support
interactive learning experiences and increase student motivation and participation, as observed by
(Brutman et al., 2024) in their research on foreign language learning (Brutman et al., 2024).

In the educational context, multimedia technology breaks down barriers to traditional learning
methods. (Francia, 2022) discusses the development of multimedia worktexts aimed at enhancing oral
communication skills among high school students, demonstrating the effectiveness of these tools in
creating contextually relevant educational materials for diverse learners (Francia, 2022). Moreover, the
application of multimedia resources in English language learning is supported by Rispatiningsih (2022),
who asserts that multimedia aids various instructional methodologies, positively impacting student
engagement and academic performance (Rispatiningsih, 2022). This is particularly important in rural
settings where students may not have consistent access to traditional educational frameworks or
qualified educators.

Multimedia technology also contributes to the socio-economic empowerment of rural communities
beyond educational benefits. (Kong & Loubere, 202 1) explore the impact of fintech innovations in rural
China, illustrating how digital technologies, when integrated with multimedia communication, can
improve access to financial services for previously underserved populations (Kong & Loubere, 2021). This
access is vital for rural development, as it promotes economic activities and encourages entrepreneurship
by providing readily available information and resources.

(Hosseini et al., 2017) elaborate on the application of telecommunications technologies in medical
emergencies within rural areas, highlighting how multimedia communication can enhance healthcare
delivery in regions with limited medical facilities (Hosseini et al., 2017). This demonstrates a broader
application of multimedia technology that transcends education and positively impacts community
welfare by addressing urgent health needs.

To effectively leverage these technologies for rural empowerment, it is crucial to acknowledge the
challenges associated with their adoption. (Wu & Peng, 2024) emphasize that rural communities often
experience lower access to technology compared to urban areas due to infrastructure deficits and
differing consumer preferences (Wu & Peng, 2024). Therefore, it is essential to develop strategies that
ensure multimedia initiatives are accompanied by improvements in infrastructure and training to
optimize usage and benefits.

Multimedia and digital television are not just entertainment or information tools, but for rural
areas they represent a real opportunity for economic development, social inclusion, and sustainable
community building. Through technologies such as online broadcasting, local content production,
distance education and digital marketing platforms, rural communities have the opportunity to:

* Promote local culture, crafts and tourism.

* Build new businesses in the field of digital content (podcasts, YouTube channels, local
documentaries).

* Access quality education and real-time information.

« Strengthen the connection of young people with their homeland through digital storytelling and
interactive platforms

Methodology

This study is based on a mixed methods approach, combining qualitative and quantitative
instruments to analyze the impact of digital media and television on the development of Albanian rural
areas. In the first phase, we studied how multimedia and television affect the development of rural areas,
where we looked at it from the perspective of economic, social, and cultural development. We used semi-
structured interviews with the media in local areas, residents of these areas, and local organizations,
where through these questionnaires we aimed to collect different opinions on the contribution that the
media have in informing and educating to have a local identity These questionnaires were also used to
assess the degree of use of digital media and perceptions of their impact on daily life. To deepen the
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analysis, concrete cases of Albanian rural areas where the use of the media has brought visible results,
highlighting successful practices and challenges encountered on the ground.

Result

Young people in rural areas are increasingly engaged with technology and digital media, but often
face limitations in infrastructure, education, and employment opportunities.

Innovation is the central initiator of economic growth, development, and the creation of better
Jobs. It is the key that enables companies to compete in the global or local market successfully and the
process that searches for solutions for social and economic challenges, from climate change to the battle
against deadly diseases (Minga, A et al, 2023). The development of a territory and the role of business in
innovation are closely intertwined. A thriving business sector can help drive economic growth and
development in a region, while a supportive environment can foster innovation and entrepreneurship.
(Jana, K et al, 2023).

The need for new technologies among rural youth has become increasingly significant as digital
integration into various aspects of life accelerates. Several factors, including economic development,
educational equity, and social connectivity, drive this urgency. In rural areas, where traditional economic
opportunities may be limited, emerging technologies such as telework can present pathways for
economic development and job creation Gallardo & Whitacre, 2018). Telework can effectively bridge the
gap between rural communities and urban economies, enabling residents to engage with wider markets
and industries that were previously inaccessible.

Additionally, the agricultural sector, which is critical for rural livelihoods, can benefit from youth
engagement and the adoption of technology. Ogunmodede et al. emphasize the potential of agribusiness
as a vital area for youth participation, noting that empowering young individuals through targeted
programs can facilitate this involvement, ultimately contributing to local economic resilience
(Ogunmodede et al., 2020). Furthermore, the provision of educational programs that introduce
technology in farming practices can encourage innovation and improve productivity.

Moreover, a collaboration between local libraries and youth coding clubs illustrates how
partnerships can enhance digital skills among rural youth. This initiative addresses barriers such as
affordability of technology and internet access, which are common challenges in rural areas (Kelly et al.,
2022). By fostering coding skills and digital literacy, these programs not only prepare youth for the job
market but also promote a culture of innovation within their communities.

Bridging the digital divide remains a pressing issue, particularly as highlighted in studies examining
the socio-economic implications for rural populations. \Vong et al. explored the intersection of knowledge
management practices and digital skills acquisition, demonstrating how informed engagement can
empower rural youth to utilize technology effectively (Vong et al., 2017). Their research underscores the
advantages of equipping rural youth with relevant skills, enabling them to engage actively in digital
spaces.

Importantly, addressing the barriers faced by rural youth concerning technology adoption is
essential for fostering their participation in local economic activities. Venkatesan et al. affirm that while
rural youth express interest in agricultural activities, their enthusiasm is often dampened by limited
access to necessary resources and technology (Venkatesan et al., 2018). This highlights the importance
of creating supportive environments that facilitate technology acceptance and utilization among youth.

Surveys and analyses conducted in Albania show a high interest among young people for careers
in fields such as:

* 3D animation

« Video post-production and editing

* Audio-visual production

« Digital journalism and online marketing

This increase in demand should be accompanied by investments in educational centers, practical
laboratories, and support for small start-ups in areas outside urban centers.

The development of education in the field of multimedia can serve as a starting point for the rural
creative economy. Multimedia serves as a crucial bridge between education and local economies,
enhancing educational methodologies while simultaneously fostering economic development in various
regions. The integration of multimedia technologies within educational frameworks has been shown to
significantly improve learning outcomes, facilitating more engaging and effective teaching methods. For
example, Hamad and Chtourou highlighted that multimedia-enhanced learning, particularly through
interactive educational tools, positively influences student engagement and cognitive skills in physical
education contexts (Hamad & Chtourou, 2023). Similarly, Tayirova emphasizes the potential of
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multimedia technologies to cultivate students’ creativity and enhance educational practices, enabling a
more dynamic learning environment (Tayirova, 2023). Furthermore, consistency in findings supports the
efficacy of multimedia in education, as noted by Abdurrahman et al., who confirmed that multimedia
components—such as audio and video—enhance teaching and learning processes across various subjects
(Abdulrahaman et al., 2020).

Beyond the educational sector, the implications of multimedia extend deeply into local economies.
Chen and Liu assert that modern multimedia systems have transformed economic structures, particularly
in countries like China, facilitating innovations in business management and reshaping consumer
behaviors (Chen & Liu, 2021). The infusion of multimedia into education allows institutions to produce a
skilled workforce adept at navigating today's digital landscape—thereby enhancing local economic
development by increasing employability and encouraging entrepreneurship (Boccella & Salerno, 2016).
A systematic literature review by Basri et al. discusses how educational tourism, particularly through
language schools and multimedia resources, can stimulate local economies by generating employment
and promoting cultural exchange (Basri et al., 2023).

Moreover, the relationship between educational institutions and economic growth is reinforced
through the integration of multimedia technologies. Research has shown that higher education
institutions drive local economic development by fostering new community dynamics and culture among
students and faculty, which culminates in innovation and increased economic participation (Setyadi et
al., 2021). Local economies are more likely to thrive when educational entities utilize multimedia tools
effectively, as these tools not only enhance individual learner outcomes but also contribute to broader
economic vitality and community resilience (Saraswaty et al., 2024).

Rural areas in Albania face a number of challenges that significantly hinder the process of
sustainable development, including the lack of digital infrastructure, the emigration of young people to
urban centers or abroad, and restrictions on access to specialized education. However, in this context,
multimedia technology can play a key role as a modern and effective tool for improving the social and
economic conditions of rural communities. One of the main challenges is the lack of technological
infrastructure in many villages and remote areas, where access to stable and high-speed internet is still
limited. This directly affects the inability to provide distance education, develop local digital content
initiatives, or use modern tools for online marketing and promotion.

Furthermore, educational institutions in these areas are not equipped with practical laboratories,
while teaching in applied technologies is limited and often relies only on theory. Another obstacle is the
lack of cooperation between universities and the creative industry, which makes it difficult for students
in rural areas to benefit from professional internships or specialized mentoring in the fields of audiovisual
technology. This creates a gap between theoretical preparation and the practical skills required by the
market. In some cases, local communities themselves are skeptical about using technology as a
development opportunity, due to a lack of awareness or clashes with traditional cultural norms.
According to Marku et al, 2024, Students expressed limitations in social opportunities, scarcity of
recreational activities, inadequate infrastructure, and limited access to public services as important
factors contributing to migration trends

However, despite these challenges, there is great potential to turn multimedia technology into a
sustainable development tool. The creation of community technology centers in rural areas, structured
as open laboratories for training, content production and collaboration between young people and local
actors, can help revitalize cultural and economic life. The inclusion of courses focused on multimedia and
digital journalism in regional schools and universities can create a new generation capable of building
careers in these fields, without being forced to leave their communities. Multimedia also offers the
opportunity to promote local tourism and cultural heritage through the production of videos,
documentaries, websites and digital stories that make the area more recognizable and accessible to the
general public. At the same time, it helps local producers to engage in wider markets through online
platforms. This economic dimension is reinforced by the opportunity offered by technology to develop
forms of remote work, such as graphic design, video editing, content editing or digital marketing, which
can be practiced from any place, including the most isolated areas. Finally, the development of small
start-ups dealing with digital content in rural areas, if supported by public funds or partnerships with the
private sector, can generate new jobs, increase the inclusion of women and help prevent the
abandonment of the territory. These initiatives, combined with integrated development policies, can
transform multimedia technology from a privileged urban tool, into a real strateqgy for territorial equality
and social inclusion in Albania
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Conclusions

The analysis of the role of multimedia technology and digital television in the development of rural
areas in Albania highlights that these technologies represent an untapped potential for promoting
sustainable territorial development, social inclusion of young people and economic revitalization of local
communities. Despite the lack of technological infrastructure in some areas, the interest of young people
in pursuing careers in the fields of multimedia and digitalization is high, signaling the need for
modernization of curricula, expansion of practical opportunities and the establishment of special
laboratories in universities and schools in non-urban areas. It is concluded that multimedia can serve as
an effective bridge between education, culture and the local economy, enabling the promotion of cultural
heritage, the development of rural tourism and the connection of local producers with wider markets
through digital platforms. To achieve this, it is necessary to build collaborative structures between
universities, the technology industry and local authorities. These interactions can create innovative
ecosystems, where young people have the opportunity to develop ideas, learn through practice and build
small creative enterprises without leaving their communities. Multimedia technology should be treated
as a strategic element in national rural development policies, being seen not only as a tool for
information, but as a powerful catalyst for positive change, contributing to territorial equality, reducing
inequalities and improving the quality of life in the countryside.
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Abstract

Effective management and implementation of projects in industrial enterprises play a crucial
role in fostering economic development and establishing a sustainable industrial structure. This
article analyzes the key factors influencing project management in Azerbaijani industrial
enterprises, explores the challenges encountered in practice, and evaluates strategic approaches
for improving these processes. Contemporary project management methods are examined in the
context of project planning, resource allocation, risk management, and execution control. The
study draws upon both international best practices and examples from the local industrial
landscape.
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In recent decades, state programs and investment incentives implemented in the industrial sector
of the Republic of Azerbaijan have played a significant role in the country’s economic development.
Notably, the role of the construction sector and the construction materials industry is indisputable [6; 7].
The establishment of export-oriented manufacturing enterprises, the development of industrial parks in
various regions, and the modernization of technologies have further increased the significance of project-
based management. Under these circumstances, the proper planning, coordination, and execution of
projects within industrial enterprises have come into sharper focus. Project management involves not
only technical and financial dimensions but also functions as a strategic tool that shapes the overall
development trajectory of an enterprise. In the contemporary context, successful implementation of
industrial projects requires a systematic approach across all stages of the project life cycle. This life cycle
comprises several interconnected phases: conceptual development, detailed planning, execution,
monitoring and control, and closure. Each phase is interdependent and exerts a direct impact on the
overall success of the project.

The industrial structure of Azerbaijan is highly diversified, comprising sectors such as
petrochemicals, construction materials, light industry, mechanical engineering, and food production [5,
p. 17]. The scale and complexity of projects implemented in these sectors vary considerably.
Consequently, instead of applying a unified and rigid project management model, it is more appropriate
to adopt customized approaches tailored to the specific operational domain of each enterprise. For
example, projects in the oil and gas industry are primarily focused on technological safety and
environmental risks, whereas in the light industry sector, speed-to-market and product competitiveness
are of greater importance. At present, in many enterprises, project planning is limited to the early stages,
and financial and risk analyses are often conducted superficially. As a result, this leads to project
discontinuation or failure to achieve intended outcomes in subsequent phases. Poor planning further
causes issues in workforce coordination and prevents optimal allocation of technical resources.
Moreover, in some enterprises, project managers are appointed from among individuals who lack formal
education or practical experience in management, which significantly reduces the effectiveness of
decision-making processes.

At the same time, project financing and budgetary control remain underdeveloped areas in
Azerbaijan. Financial resources allocated to projects are often spent inefficiently due to the absence of a
well-established system for budget planning and expenditure monitoring. Consequently, cost overruns
and project cancellations are frequently observed. In project management, in addition to financial
stability, precise time scheduling is also a critical component. Many industrial projects in Azerbaijan are
completed significantly behind schedule, leading to increased costs and loss of market share.
Furthermore, there are considerable gaps in the risk management dimension of projects. Prior to project
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initiation, technical, legal, political, and market risks are either generalized or entirely overlooked.
However, such risks can have a direct impact on the financial and social outcomes of the project. Effective
risk management requires not a reactive, but a proactive approach-aimed at identifying and mitigating
potential threats before the project begins.

Control and monitoring mechanisms are also among the key factors for the successful execution
of a project. Unfortunately, in many industrial enterprises, such mechanisms are either non-existent or
merely symbolic. In the absence of clearly defined indicators-Key Performance Indicators (KPIs)-project
progress is often assessed solely based on general reports, which fails to reflect the actual state of
implementation. Executing projects without proper oversight and analytical evaluation may result in
significant deviation from strategic goals. All these challenges highlight the necessity for a systematic
approach to project management in Azerbaijan’s industrial sector. Globally recognized project
management methodologies-such as PRINCE2, PMBOK, Agile, and Lean-provide structured frameworks
for managing projects in a phased and results-oriented manner [4, p. 113]. Adapting these systems to
the local context can offer substantial benefits from legal, economic, and human resource perspectives.

Table 1
Key problems in project management in industrial enterprises of Azerbaijan and their prevalence rates
Ne Problem category Prevalence rate (%) Brief description
1 Weakness in the planning phase 65% Lack of clear objectives, inaccurate time and
resource planning
2 Professional deficiency of project 52% Absence of certified managers
managers
3 Budget overruns and lack of 48% Project budgets being unrealistic and lack of
financial control expenditure monitoring
4 Failure to assess risks in advance 41% Failure to consider technical, legal, and market
risks at the project initiation stage
5 Delays during the implementation 58% Issues with subcontractors, logistics, and labor
phase shortages
6 Poor organization of monitoring 46% Absence of KPIs, irregular evaluation of project
and control progress

Source: compiled by the author based on analytical generalization of data from “AzStat” and
local industrial reports

The data presented in Table 1 clearly demonstrate the project management phases in which
weaknesses are most prevalent in Azerbaijan. As shown, poor project planning is one of the primary
causes of overall project failure. The vague definition of project objectives and inadequate resource
planning negatively affect all subsequent phases of the project. Such weak planning leads to technical,
financial, and organizational issues during the implementation stage. At the same time, the lack of
professionalism among project managers hinders the effective steering of projects. In many industrial
enterprises in Azerbaijan, individuals who have not received specialized training in project management
are appointed as project leaders. This results in delays in critical decision-making, poor internal
communication, and a lack of control throughout the project’s lifecycle. In contrast, in developed
countries, possessing certified project management competencies is considered a fundamental
requirement for project managers.

Failure to execute projects within the allocated budget is also among the most widespread
problems [1, p. 101]. Due to improper budgeting, the absence of contingency reserves, and the failure to
forecast additional costs during the implementation phase, many industrial projects either face financial
shortages or are completed with compromised quality. The lack of financial control is especially prevalent
in projects commissioned by the government. Therefore, the involvement of financial experts and
independent auditors during the budgeting stage should be considered essential.

One of the most critical phases in project management is risk management. As illustrated in Table
1, the failure to assess risks in advance is among the key factors contributing to project failure. If
technical, legal, and market risks are not identified and addressed in a timely manner, unexpected
obstacles may arise during the implementation phase. For example, in a construction project, if legal risks
related to land ownership are not identified beforehand, the project may be suspended due to legal
disputes during execution. The same applies to technical risks: the use of uncertified materials or those
that do not meet technical specifications can lead to the termination of the project. Weaknesses in
monitoring and control systems also hinder the effective tracking of project processes. Without
measurable indicators (Key Performance Indicators - KPIs) established for each project phase, it becomes
difficult to make informed decisions about the project’s actual status. In many Azerbaijani enterprises,
project progress is tracked only through monthly reports, which leads to the late identification of delays
or budget overruns. Modern project management systems offer specific tools and methodologies to
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mitigate such problems [2, p. 190]. The Agile model enables project management through small
iterations and facilitates the flexible optimization of processes based on continuous feedback. PMBOK
(Project Management Body of Knowledge) provides a comprehensive conceptual framework for the
systematic management of all project phases. Implementing these frameworks in Azerbaijani industrial
enterprises would not only enhance the competencies of project managers but also improve overall
management quality. Moreover, the integration of digital technologies into project management is a vital
factor for increasing efficiency [3, p. 198]. Project management software such as MS Project, Primavera,
Trello, and Jira allows for real-time tracking and optimization of schedules, resource usage, and project
progress. These tools provide real-time analytics on resource utilization rates, timelines, and risk levels.
Although many enterprises in Azerbaijan remain cautious about adopting such technologies,
digitalization is becoming an essential component of modern project management.

In conclusion, it should be noted that due to the structural and operational diversity of industrial
enterprises in Azerbaijan, project management approaches must be customized. Management strategies
applied in sectors such as oil and gas, agricultural processing, construction, and light industry should be
designed in accordance with the specific risks and needs of each industry. To achieve this, sector-specific
project management standards and methodological documents must be developed. At the same time,
human capital development plays a leading role in improving project execution. Project managers should
possess not only technical knowledge but also soft skills such as communication, leadership, stress
tolerance, and decision-making. These competencies enhance flexibility and adaptability during project
implementation. For this purpose, it is recommended to expand project management curricula at
universities and vocational training centers and to promote internationally certified training programs.
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Abstract

The market of educational services for the construction industry currently does not have
time to effectively respond to the needs of the market of specialists and workers for the industry.
The article analyzes the situation of personnel training in Tajikistan and provides proposals for
improving the training of personnel for construction in higher education institutions.

AHHOMaAuyus

PbIHOK 0bpasoBamesibHbIX YCiye 0715 cmpoumesibHol ompacsiu 8 HACMosAWee BpemMs He
ycnesaem 3¢gekmusHO peazuposams HA NOMPEObHOCMU PbIHKA CNeyuasucmos U pabodux
Kkadpos 011 ompaciau. B cmamse NpoaHasu3upoBaHa cumyauyus Noo20mMoBKU KAaopoB B
TaoxukucmaHe u 0aHbl NPeosiodeHUs 019 COBepleHCMBOBAHUA NO020MOBKU Kadpos O0/1F
CMpoumesibCMBa 8 BbICUUX Y4eOHbIX 3a8e0eHUSIX.

Keywords: personnel training, construction, higher education institutions.
Knroyesbie ciosa: nod2omoska Kaopos, CmpoumesibCMBo, BbicuiUe y4yebHble 3a8e0eHuUs

Cywecmsyrowas cucmema npogeccuoHaibHo20 06pazosaHus 8 TaOXUKUCMAHe NOKA3bIBAEM KAk
docmuxeHus, mak u psso npobsiem, mpebyrouux BHUMAHUS U 0abHEUWUX pepopm.

ObecneqeHue paziuyHbix ompacaell 3KOHOMUKU CMPAaHbl  BbICOKOKBAIUPUUUPOBAHHBIMU
cneyuaaucmamu U paboyumu Kaopamu, omseyarouumu mpebosaHUsM pbiIHKA mpyod, BO3/IOMEHO HA
Y4pexoeHus: CpedHe20 U BbICWE20 NPOGeccUoHaIbHO20 06pA30BaHUS, U UMEHHO 3Mu CmyneHu
06paz0B8aHUA MO2Ym BHECMU CyWecmBeHHbIU BK/Ia0 8 pa3BuUMuUe HauuoHa1bHOU 3KoHoMUKU.[1]

Cucmema npogeccuoHanbHo20 06pazosaHus 8 TAOXUKUCMAHe Haxoo0umcs 8 Cmaouu pazsumus u
mpebyem KOMNJIeKCHO20 N00X00a K pedopMUpoOBAHUO C AKUeHMOM HA NOBbIeHUe Ka4yecmad,
npakmuyeckol opueHmMUpOBAHHOCMU U 00CMYNHOCMU 006pd30BaHuUsA. /s 3mo20 Heobxooumb!
0oNoJIHUMesIbHble UHBECMUUUU, COBEPUIeHCMBOBAHUE HOPMAMUBHO-NPABoBoU 6dsbl, aKmMusHoe
compyoHu4ecmBo ¢ pabomooamesiamu U MexcoyHapoOHbIMU NAPMHEPAMU.

[10o020moBKY Kaopos 0J11 SKOHOMUKU TAOXUKUCMAHA OCYUWeCmMBJISHom Caedyrouiue Y4pexoeHus
06pazoBaHus:

Tabnuua. 1
YypexcoeHus cpedHe20 U BbICUIL20 NPOPeccuoHaIbHo20 06pazosaHus 8 TadxuKucmaxe
Ne [00bI 2023 K
n/n 2019, 8 %
2019 | 2020 | 2021 | 2022 | 2023
1 2 3 4 5 6 7 8
1 | Yucno yupexcdenruli CI10 8 PT, eduHuu, BCce2o 74 78 79 84 84 113,5
2 | B HUX y4aULUXCS, MbIC.4€/10BeK 90,4 97,7 95,5 87,2 89,6 99,11
3. | Yucno y4pexcderud B0, eduHuy, 40 41 41 46 46 115
4. | B HUX cmydeHmoB, MbIca4 Yes108eK 229,6 | 2459 | 2395 | 2181 | 2144 93,4

[Mpumeyarue: .Cmamucmuyeckull exceco0HUK Pecnybiuku Tadxukucmar, 2024. A2eHmcmao no
cmamucmuke npu lMpe3udeHme Pecnybuku TaouKUCmMad.
1o daHHbIM mabuuk! Hab1LOAaemcs NOAOXUMEIbHAS OUHAMUKA PACUIUPEHUS cemu y4YpexcoeHul
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cpedHe nNpogeccuoHaIbHo20 06pa30BaHUS U BbICUIUX Y4ebHbIX 3aB8edeHull 3a nepuod 2019-2023 20008,
ymo csudemesibcmByem O pocme CNPoca Ha Bbicuiee 0b6pazosaHuUe u 20Cy0apCmBeHHoU NOUMUKe No
yBesiu4eHuUro 00CMyNnHOCMU NPOGeccuoHaIbHO20 06pA30B8aHUS.

Hecmompsi Ha pocm 4qucna yupexcoeHuld Cl1O, Koau4yecmBo y4aWUXCA He YBeaudusIochb
nponopuuoHasisHo. locne nuka 8 2020 200y Habso0aemcs CHUXeHUe, BeposImHO CBSA3AHHOe C
0emMo2papuveckumMu UsMeHeHUsIMU, Muzpayued, 3KOHOMUYeCKUMU pakmopamu usau BAUSHUEM NaHoemuu
COVID-19. B 2023 200y Koau4ecmso y4auuxcsa cmabuau3upoBanock Ha yposHe 2019 2o0a. Takas xe
cumyayus Habsirodaemcs 8 BY3ax, CHuXeHue cmyo0eHmoB npu pocme Yucia Y4pexcoeHull mMoxem
VKA3b/18amMb HA paccpedomoyYeHHOCMb PecypcoB U He0bxoo0uMOCMb ONMUMU3AUUU Cemu BY308.

Kaxobili 200 y4pexcoerHus CI10O u B0 Bbinyckarom cneyuaaucmos pasHbix npogeccul, MHo2ux u3
KOMOPBbIX PbIHOK MPyoda He Moxem obecneqyums paboyumu Mecmamdu.

Tabauya 2
YucneHHoCmMb BbINYCKHUKOB y4ebHbix 3aBedeHull
MbICSY Yes1o8eK

Yucsio BbINYCKHUKOB Yucs1o BbINYCKHUKOB Yucsio BbINYCKHUKOB Yucsio BbINYCKHUKOB
y4pexcoeHul BbICLe20 y4pexcoeHull cpedHe20 HA4a1bHO20 obuweobpasosamerib-
° odb) npogeccuoHabHo2o0 npogeccuoHanbHo20 npogeccu-oHaIbHo20 HbIx wKos (11 knacc)
n/n o0bpasosaHus obpazosarHus 06pazosaHus
B8 m.u. B m.uy. B8 m.u. B8 Mm.u.
Bcezo P Bcezo Bceeo Bceeo
eBYLIKU desywKu desywKu desywKu
1 2 3 4 5 6 7 8 9 10
1. 2019 43,2 16,4 20,8 13,5 11,7 3,3 114,7 53,1
2. 2020 42,4 15,8 23,6 15,9 11,4 3,0 116,3 54,1
3. 2021 53,6 21,3 25,1 16,9 11,2 2,8 1129 52,3
4. 2022 44,8 18,8 23,7 17,3 83 2,3 113,6 52,8
5. 2023 41,0 17,9 21,6 16,5 7,3 2,2 103,3 48,3
2023
279 94,91 109,15 103,85 | 122,22 62,39 66,67 90,06 90,96
2.
lpumeyaHue: Cmamucmuyeckuli c6opHUK PbiHOK mpyda Pecnybauku Tadxwukucmar 2024, c.
156

AHanu3upysi 0aHHble mabiuukl NO YUCTEHHOCMU BbINYCKHUKOB pa3/iuYHbIX YpoBHel 06pa3oBaHus
c 2019 no 2023 2/, MOXCHO BblOeUMb HECKOIbKO BAXCHbIX meHOeHyul. Obwul 0bbem BbiNYCKHUKOB
BCex yposHel HeMHo20 Kosaebiemcs, ¢ MaKkCumMasabHbiM nokasamesem 8 2021 eody — 112,9 mbicay
yesioBek, U cHuxcaemcs K 2023 2ody — 0o 103,3 mbicad, ymo cocmasssem npumepHo 90,96% om
yposHsa 2019 2ooa.

KonuyecmBo BbINYCKHUKOB CHU3UOCb B 2023 200y, 4mo Moxem Obimb CBA3AHO C
MUSPAYUOHHBLIMU — pakmopamu  uau  CMPYKMYPHbIMU — U3MEHEeHUSMU B cucmeme  06pa3oBaHus.
lpouyeHmHoe coomHouweHue BbINYCKHUKOB K 2019 200y NOKA3bIBaem CHUXEeHUE, 0CObeHHO 3amemHoe y
HA4YasabHO20 NPOPECCUOHA/IbHO20 06pazosaHus (0koao 62%). Hecmomps Ha cmabusibHOCMb B8 CpeoHe- U
BbiclWe-npogeccuoHanbHol nodeomoske, Habs0aemcss CHUXeHUe KOoJu4ecmsd  BbINYCKHUKOB
HA4yasbHO20 YPOBHS U 0bLee COKpauleHue Yucaa BbiNYCKHUKOB, Ymo mpebyem BHUMAHUS K pa3sumuto
cucmembl NPOGPeccuoHaIbHo20 06pA30BAHUS U NPUBJICYEHUKD MOJI00eXU K NPOpEecCUoHaIbHoOMy
oby4yeHuro.

Cumyayuss Ha pbiHKe mpyda 8 TaoxukucmaHe U noo020mMoBKA KAopoB O/ 3KOHOMUKU
Xapakmepusyromcsl paoom ocobeHHocmel U Bbi30808, 00YC/I08/1€HHbIX COUUA/IbHO-IKOHOMUYECKUMU
YCAI0BUSIMU CMPAHB.

HecmMompsi Ha nocmeneHHoe passumue 3KOHOMUKU, 3HA4YUmMesibHas 4acmb HAces1eHuss 3aHIma B8
ceslbCKoM xo35tcmBe U HegopmasabHOM cekmope. Mosodexb 4acmo CMaakusaemcs ¢ mpyoHOCMSMU
npu mpydoycmpolcmae No CneyuasbHoCMmuU. 3mo 2080pUM O BbICOKOM YyposHe be3pabomuubl u
3aHSIMOCMU B HE(OPMAasibHOM CeKmope.

Muepayus paboyel cusbi: bosbuwioe Huc/io mpyoocnoCobHbIX 2paxc0aH, 0CO6eHHO MOoJI00bIX
MYXCHUH, Ye3Xarom Ha 3apabomku 3a pybex (8 0CHOBHOM B POCCUKD), YMO BJIUSIeM HA CMPYKMYPY PbIHKA
mpyoa u depuyum KBaAaUGUUUPOBAHHBIX KAOPOB BHYMPU CMPAHbI.

MHo2ue BbinyCKHUKU 06pazoBamesibHbIX y4pexcoeHul He Haxo0sm pabomy no cneyuasbHoCmu
U3-3a OMCYmMCmBUS NPAKMUYeCKUX HABbIKOB U HECoomBemcmaus 0b6pazoBamesibHbIX NPOPaMM
nompebHOCMSAM 3KOHOMUKU.

B Taoxukucmare co30aromcs BO3MOXCHOCMU 071 NOBbIWEHUS KBAupukayuu u nepeobyyeHust
PaboMHUKOB C y4emom MeHsIHULUXCS NompebHocmel SKOHOMUKU.
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Tabnuya 3
[pogeccuoHanbLHas No020moBKa KAopos, NOBbILIEHUE
KBGﬂUd)UKGuUU u cmaxuposKka no ompdacjiiM 3SKOHOMUKU
YyeJioBeK
Nen/n [00bI 2023 Kk
2019 2020 2021 2022 2023 2019,8 %

1 2 3 4 5 6 7 8

Yucno pabomHUKOS,

npowedwux Nod20moBKY U

nepeno020moBKyY, NOBbICUBLIUX 21888 46507 53220 49750 35113 160,42

KBAAUGUKayuro U npoeowux

CMAax3wpoBKy, Bcez0

B MOM Yuc/1e B8 0Mpacsax
1. NPOMbIWIEHHOCMb 3955 1621 2789 1726 2215 56,01
2.| cenbckoe x035UcmBso - 174 184 171 266
3.| mpaHcnopm u CBsi3b 728 1707 1298 337 235 32,28
4.| cmpoumesibcmao 56 89 17 17 2 3,57
5.| mopeossis 69 167 189 241 161 233,33
6. | XunuwHo-bbimosoe xo3sUcmao

u 6bbimoBoe 0bCAYHUBAHUE - - - - - -

HaceseHusi
7.| Hayka u Hay4Hoe

06CaYIHUBAHUE ] ) ) ] ) )
8.| 30pasooxpaHeHue 2347 6859 12307 8911 3959 168,68
9.| obpasosaHue 10699 294972 30364 31431 22806 213,16
100 Ky/1bmypa u Uckyccmso - - - - - -
11 opeaHbl ynpasieHus 679 1585 1428 776 539 79,38
12 Opyeue ompaciu 3355 4813 4644 6140 4930 146,94

lpumeyarue: Cmamucmuyeckul cbopHUK PbiHOK mpyoda Pecnybauku Tadxcukucmax 2024, c.
153

AHanuzupys 0aHHble N0 NOO20MOBKEe U NOBbIEeHUIO KBaudukayuu pabomHukos 3a 2019-2023
200bl, BUOHO, 4mo obujee Yuc/10 y4acmHUKOB pe3Ko ysenudunocs — ¢ 21 888 8 2019 200y do 35 113 8
2023 200y, 4mo cocmassigem npumepHo 160,42% no cpasHeHuro ¢ 2019 eodom. 3Smo
caudemesibCmayem 0 NOBbIWLEHHOM BHUMAHUU K pA38UMUO KAOPOB U NPOGeCccUOHabHOU N0020MOoBKe.

B ompacnesom paspese BUOHO, Y4MO He BCe OMPAC/IU Cepbe3HO OMHOCSIMCA K CBOUM Kaopam. B
cmpoumesibCmBe  Ko/iu4ecmao pabomHUKOB, Npoweowux NoO20MOBKY U Nepenod20moBKy, 3d
YKA3aHHbI Nepuod 0Cmaemcs 04eHb HU3KUM — Bce20 56 Yyenosek 8 2019 200y u makcumym 17 YesnoBek
82021 u 2022 200ax. B 2023 200y nokasameJsib CHU3U/ca 00 2 Yyeso8eKa, Ymo cocmassigem 3,57% om
2019 2. O4eBUOHO, YmMoO B CMpoumesibHol ompac/iu NO020MOBKA U Nepenod20moBKa Kaopos uoem
3Ha4yumesIbHoO MedsieHHee U MeHee aKmUuBHO NO CPABHEHU C OpyeuMu CeKkmopamu. B omsuque om
2Mo20o, Hanpumep, B 30pasooxpaHeHuu — 2347 venosek 8 2019 u 3959 — 8 2023 200y npowisiu
CMAXXUPOBKY U NOBbICU/IU KBaA/ugukayurto, a 8 obpazosaqHuu — ¢ 10 699 do 22 806 yenosek, Ymo
20B0pum 0 cmpameau4eckol 3Ha4yumocmu OaHHOU cgepbl u ompaxaem BbICOKUU CNpoc U
3Ha@YumMesIbHbIe yCuaus NO pa3BUMUK KAOPOBbIX Pe3epBOB.

B ompacsisx mpaHcnopma u CBsA3U, NPOMBbILWIEHHOCMU U Ce/IbCKOM X035[UCmBe  MOoxe
Habrodaemcs  3Ha4yumesibHbId CNAd 3MO20 NPOYeCccd, Xoms U He CMOoJb OpaMamuyHbil, Kak Y
cmpoumesibCmAd.

Takum obpazom, HecMompsi Ha obujul pocm obuwse2o Yucsia pabomHUKOB, NPOWedWUX NOBbILIEHUE
KBaaugukayuu, ompacsau, CBA3aHHbIe C CMPOoUMesbCMBOM U MPAHCNOPMOM, OCMArOMCSA C HU3KUMU
noKasameJsisiMu No CPABHEeHUO CO Cpepamu 30paBoOXPAHeHUs U 06pa3oBaHuUs. Ima cumyayusi 2080pum
0 MeHbWeM akyeHme Ha NpogeccuoHasbHOM passumuU B8 CMPoUumesbHOU Ompacsu, Ymo Moxem
NpuBOOUMb K deguyumy KBanuduyupoBaHHbIX CNeyuasucmos U 3amedsieHuro passumusi cekmopd. B mo
e Bpems, cepbl 06pa3oBaHUA U 30paBOOXPAHEHUs 0eMOHCMPUPYOM AKMUBHOe y4acmue, 4Ymo
ompax<aem cmpameauyeckul npuopumem UX pAzBuMUsi U HeobXoo0UMOCMb KBAAUGUUUPOBAHHbIX
Kaopos.
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PucyHok 1. - — Y0enbHbIl 8ec Ka0pos NOBbICUBWIUX KBA/IUGUKAUU NO pe2uoHam 3a 2019-2023 ee.
CmpoumesibHas ompacsib Hyxo0aemcs 8 pa3HOCMOPOHHE NOO20MOBJIeHHbIX CNeYUaIUuCmax — om
paboyux npogeccull 0o UHIeHepos, NPOeKMUPOBULUKOB, YynpasieHUes. Kio4esyro poJib 8 obecnedeHuu
Ompacau NPOpeCcCUOHAIbHbIMU Kaopamu u2parom obpazosamesibHbie Y4pexc0eHus: By3bl, KOJIIEO0M U,
MEXHUKYMbI, NPOGECCUOHAIbHbIE YYUAUUWA U UeHmPbl NOBbIWEHUS KBaaupukayuul2]. SpdekmusHoe

B3aumooelicmBue BcCex 3B8eHbes CUCMEeMbl O6,DCI3OBGHUFI — Heobxodumoe yciosue ycmOleIUBOZO
passumus cmpoumeJibHo20 cekmopd.
By3bl  ocywecms/igrom noaeomosKy UHX(eHEepHO-MexXHU4YecKux KGaPOB — apxumekmopos,

UHXeHepoB-cmpoumesiel, NPOeKMUPOBULUKOB, MEexHO/I0208, pykosodumesneld NpoeKkmos. Vx BKi1ad
3aKro4aemcs 8 popmMuposaHuu meopemuyeckol 6asbl. OHU 3aK1a0bIBAr0M GYHOAMeHmMasabHble 3HaHUS
B8 obnacmu mMamemamuku, Gu3UuKuU, cmpoumesbHolU MexaHUKU, NPOeKmupoBAHUs U ynpassieHus. B
pPamKax Hay4HbIx 1abopamopull u Kageop Bedymcsi pazpabomku HOBbIX CMPOUMe/lbHbIX Mamepuasos,
mexHosio2udl, N00X0008 K NPOKMUPOBAHUID U 3HEp2o3pdekmusHocmu. CoBpemMeHHbIe BY3bl BHEOPAHOM
B 0bpazosamesibHbIT NPOUECC mexHo02uu BIM, asmomamu3upoBaHHoe NnpoekmupoBaHue, ycmouivusoe
cmpoumesibcmBao, pobomusauuro u 3D-neyams.  MHoeue BYy3bl paA3BUBAOM NAPMHEPCMBA C
3apybexHbIMU 0P2aHU3AUUAMU U NPOBOOSM CMAXUPOBKU, YmMO cnocobcmayem pacnpoCmMpaHeHuro
nepedoBbIX NPAKMUK.

Kosinedxu u mexHUKyMbl U2parom BAXHYH poJib B8 NOO20MOBKE CNeyuasucmos cpedHe20 38eHda:
MEXHUKOB, MAcmepos CMpPoumesibHbIX U MOHMAXHbIX pabom, onepamopos CMpoumesibHbIX MauwuH U
m.0. VIx ocobeHHocmu 3mo pukiadHol xapakmep oby4eHusi. Ob6pazoBaHue MakcumasabHO NPUGJIUIEHO
K Npakmuke, ¢ 60/bwumM 06bEMOM y4ebHoU NPAKMUKU HA pedsibHbIX 06bekmax. 3Imu y4YpexcoeHus
bbicmpee adanmupyrtomcsl K U3MeHeHUsIM 8 ompacau u mpebosaHusm pabomooamered. Bcé yauwe
KOJ11e0XCU BHEOPSOM CUCMeMbl, NPU KOMOPbIX CMYyOeHMb! y4amcsl U 00HOBpeMeHHO pabomarom Ha
CcmpoumesibHbIX NPeonPUSMUSIX.

Paboyue npogeccuu — OCHOBA CMPOUMeEbHO20 npouzsodcmad. ObpazosamesibHbie
y4pexoeHus, 3aHumarowuecs nod2omoskol pabodux, obecneqyusarom pbIHOK mpyoa pabodux no
BOCMPeboBAHHLIM CNEUUAaIbHOCMAM: KAMeHWUK, 6emOoHWUK, apMamypuijuK, 3/1eKmpUK, CBAPULUK,
0mMOesIoYHUK U 0p. BO3MOXHOCMb NOJYYUMb NPOGeccuro 3a Kopomkue Cpoku nossossem 6bicmpo
3aKpbIBamMb Kaoposskil deduyum.

[lepexod K coBpemMeHHbIM mexHoao2uamM mpebyem om pabomHUKOB NOCMOSHHO20 0OHOBJIeHUS
3HaHud. [loBblweHue Keanugukayuu no3sossem adanmupoBAMbCS K HOBbIM CMPOUMEsbHbIM
cmaHoapmam, HopmMamusaM, UudpPoBbLIM ~MexHOA02USM. [IpopeccuoHasbHAs Nepenoo2omoBKa
0cobeHHO akmyasbHa 0718 CNeyUaIUCmMoB, MeHSHWUX NPOGU/Ib 0essmesibHOCMU U/IU BO3BPAUAHOULUXCS]
8 ompac/ib. OHaUH-06y4eHue U OUCMAHUUOHHbIE KypCbi 0esarom npouecc 2ubKum u 00CmMynHbIM.

Jlns makcumasibHol 3gppekmusHoCMU 06pazoBamesibHbIU NPOUECC 00/ eH bbimb UHMe2pupoBsaH
C peasibHol cmpoumesibHOU NPAKMUKoU. Imo BO3MOMCHO Yepe3:

e [Ipou3B00CMBEHHY NPAKMUKY U CMAXUPOBKU HA NPEONPUSMUSIX,
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o CoBMeCcmHyro paspabomeky y4ebHbIX npo2pamm ¢ ydacmuem pabomodamered;

e MamepuasbHyro nNoooepxcKy y4yebHbix 3aBedeHull CoO CmopoHblI busHeca (obopydosaHue,
UHCMPYMeHMbI, pUHAHCUPOBAHUE),

e [0CcyoapcmBeHHbIe npoepammsl npogopueHmauvuu u pazsumus Cr10.

B TaoxwukucmaHe npednpuHUMAaromcs wazu no Moo0epHU3auuu cucmemsbl 06pa3oBaHuUs, BKIHOYAS
BHEOpeHue HOBbIX 06pa3o8amesibHbIX CMAaHodpmos, passumue npPo@eccuoHaIbHO-MexXHUYecko2o
06paz0BaHUS U NOBbIWLEHUE Ka4eCmBa N0020MOoBKU CNeyuasucmos.

TeM He MeHee, HECMOMPS HA NOJIOXUMESbHbIE MeHOeHUUU, cucmema nod20moBKU KAaopos
CMankusaemcsl C BbI30BAMU, MAKUMU KAK 02PAHUYEeHHble (PUHAHCOBbIE pecypcbl, HeOOCMAamMOoOYHas
mamepuasabHo-mexHu4yeckas 6asa, a makxe Heobxooumocms OdbHelWwe20 CoBepuIeHCMBOBAHUS
HOpMamuBHo-Npasosol 6assl U 06pazoBamesibHbIX NPO2PAMM.

J1ns noskiweHus 3¢ppekmusHocmMuU N0020MOBKU Kadpos 8 CMpoumesibHol ompaciu Heobxooum
KOMNJ1eKCHbIU NOOX0O0:

1.  MolepHu3ayuss 06pazosamesibHbIX NPopamMm. BsedeHue Hosbix mexHonoeuld (BIM-
MoOesiupoBaHue, asmomMamusayus NPoyeccos, ycmolyusoe Cmpoumesbcmso) B y4ebHbie KypCbi
no3sosum cmyoeHmam 6bimes BOCMPEOOBAHHbIMU NOC/Ie OKOHYAHUS 00YYeHUS].

2. Pa3zsumue cucmembi 0yasibHo20 06pazosaHus. CosmeuleHue meopemuyecko2o oby4YeHus ¢
npakmukol Ha cmpoumesibHbIX Nouwaokax obecneyusaem GopmuposaHue NPUKIAOHbIX HABLIKOB Y
byoyuux cneyuasucmos.

3. [ocyoapcmseHHas no00epxKa U CMUMY/UPOBAHUE. BaxcHo pazsuBamb NPOSPAMMbI
npogopueHmMauuu, NONYIAPU3AUUU CMPOUMEsbHbIX Npogeccul], a makice noddepxcusams CMyoeHmMos
cmuneHOUsIMU, 1b20Mamu U 2apaHmusimu mpyadoycmpodlcmad.

4.  lugpposusauyusa obpazosaHus. BHedpeHue oHaalH-n1am@opmM, CUMyiSMOPOB U UUGbPOBbIX
nabopamopuli denaem obyyeHue 00CMYNHbIM U 3¢pekmuBHbIM, 0cobeHHO B8 ycio8usax 6bICMpo
MEHSAWUXCA mexHo102ull.

5. [pogeccuoHanbHas nepeno020mMoBKA U NOBbIWeEHUe KBaaugukayuu. CmpoumesibHbie
mexHoJI02uU pazsuBarOMCcs CMPemMumesibHo, U 019 Yxe pabomarouwjux Cneuyuasucmos Heobxooumo
pe2ysispHo Npoxooums oby4yeHue u cepmudukayuro.
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Abstract

The article provides information on the relevance of the topic, research object, purpose,
material methodology, and emergency situations of population displacement during an
earthquake in the autonomous republic. The main content of the work reflects the theoretical and
practical issues about the earthquake and the causes of its occurrence on the earth, the degree of
destruction caused by its scores.

As a result, several suggestions and recommendations were made for the prevention of
emergency situations of population displacement from the settlements of the autonomous
republic and the implementation of organizational, engineering-technical, information technology
and systematic measures for its solution.

Xiilasa

Maqalads mévzunun aktualligi, tadgigat obyekti, magsadi, material metodikasi ve muxtar
respublikada yasayis mantagalarindan zalzele zamani ahalinin ké¢lirilmasi xarakterli févgalade
hallar haqqinda melumat verilir. Isin esas mezmununda zalzele ve onun yer kiiresinde emale
galme sebableri, ballarina gére tératdiyi dagintilarin derecaleri hagqinda nezeri ve praktik
masalaler 6zeksini tapmisdir.

Naticeds muxtar respublikanin yasayis mentegalerinden zelzele zamani ehalinin
kogdrilmasi xarakterli fovgalads hallarin qarsisinin alinmasi ve onun halli dgln teskilati,
mihandis-texniki, informasiya texnoloji va sistemli tedbirlarin hayata kecirilmasi magsadile bir
neca taklif ve tévsiyalar verilmisdir.

Keywords: earthquake, volcano, relief, geological structure, rock, natural processes,
magma, seismology, anticline, syncline

Acar sozler: zelzale, wulkan, relyef, geoloji qrulus, sixur, tebii prosesler, magma,
seysmologiya, antiklinal, sinklinal

Aktuallig. Heyat seraitine manfi tesir edan tebii felakstlerden biri olan “zalzale” yeni “yeralti
tekanlar”, yer gabiginda gézlenilmez anda bas veren hadisedir. Bu tekanlarin miqyasi yer altindaki
seysmik harekatlarin béylkliyine, yer sathindski dagintilarla él¢dldir.

Bu magsadls élkemiz, o climledan Naxgivan Muxtar Respublikasi Alp-Himalay seysmik qursaginda
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verlasdiyine gére bu bélgads daimi olaraq zelzele ve vulkan hadisaleri gozlenilir. Mehz, buna gore de
muxtar respublikada “Naxcivan muxtar respublikasinda bas vermis tabii felakstler ve onlarin garsisinin
alinmasi tedbirleri” mévzusunun secilmasi aktualdir.

Tedgiqatin megsadi ve vezifeleri Tedgiqatin esas meqgsadi muxtar respublikanin yasayis
mantegalarinden zelzele zamaniehalinin kd¢iridlmasi mesalelarini taskil etmak lgtlin taklif ve tévsiyye
vermakdan ibaratdir.

Mdévzunun yerine yetirilmasi (clin asagida géstarilen bir nece mesale qoyulmus ve ugurla hall
olunmusdur.

Tedgiqat obyekti. Todqiqat obyekti kimi Nax¢ivan Muxtar Respublikasinin erazileri gétirilmdsddir.

Material vo metodika. Mdvzuya aid edebiyyat, xarite, sekil, stasionar materiallari toplanilmis ve
isin metodikasi hazirlanmisdir. Movzu islenarken tarixin ayri-ayri inkisaf marhalelerinds xarii dlkelardes,
o climledan Azarbaycan ve Naxcivan MR-de tabii felaketlerdan biri olan torpaq strtismasi, sel
hadisslari, qar ucqunliari, “zelzale” yani “yeralti takanlar” iizre tadgiqat aparan alimlarin monografiya,
metodik vasait, xarite materiallarr ve mdasir talelers cavab veren is tacribslarindan istifads
olunmusdur [3, 4, 5,6, 7,8, 10].

Tehlil v mizakira. Naxcivan muxtar respublikanin srazisi dagliq relyefe malik olmagla barabar
Yer kiiresinde seysmik zonanin Alp-Himalay qirisiqligi olan arazilerds yerlasir. Bu baximdan erazide har
an seysmik hadisalerin bas vermasi gbzlenilir.

Naxgivan MR-in relyefi baslica olarag dizenlik ve dagliq hisseden ibaretdir. Orzinin deniz
saviyyasine an yaxin néqtasi Kotam kandi yaxinliginda Araz ¢ayinin yatagi (600 m), en hindir ndqtesi
iss Qapiciq dagidir (3904 m). Daniz saviyyasindan orta hinddirliyd 1400 m-e barabardir . drazinin 1/3
hissasini diizenlik hisse teskil edir ki, onun da orta hinddrliyd 800 m-dir. 2/3 hissesi 1000-2000 m
hidndirlikds, 20 faizi iss 2000 m-den hindlirds yerlasir. drazide hinddirliyd 3500 m-dan artiq olan bir
ne¢s zirve var. Tedgigatlar naticesinde mealum olubdur ki, erazinin 1720 km?i 1000 m-e geder
hinddrlikde, 2623 km?2-i 1000-2000 m, 820 km?3-i 2000-3000 m ve 80 km?3-i iss 3000 m-den hiindlirde
verlasir [2].

Relyefin ikinci asas hissesi orta dagliq sahe olub, cox az bir hissasi dadarasi ¢okekliklerdsn
ibarstdir. Bu saha okean saviyyasinden 1000 m-den 2500 metre gader ucalir. Alcag dagliq hisse
dizenliklarle orta dagliq hisse arasinda yerlesir ve bu da Nax¢ivan MR-in simal-garbinde ve cenub-
sarqginde ¢ox dar, markezds ise genis sahaniahate edir.

Kkt dagindan cenubda nisbi hiindlirliiyi 1700 metre catan ucurumlara rast galinir. Silsileys daxil
olan Tekns, Badamli, Kegal dag silsilelari arasinda darinliyi 400 m-den artiq olan deralare rast galinir.

S.9zizbayov, M.Abbasov ve B.Antonov arazide geomorfoloji xtsusiyyatleri misyyen etmak lcln
tedgqiqatlar aparmis ve erazini 2 zonaya bélmdslar: akkumulyativ ve denudasion zonalar [2, s. 42,].

Akkumulyativ relyef formasi Arazboyu zonaniehate etmekle, alliivial, delliivial ve alliivial-proliivial
coOkintilerdean teskil olunmusdur. Bu zonada 2 relyef tipi ayrilir: 1. Neogen ve IV dovr stxurlarindan
ibaret dagetayi zona 2. Proliivial ve alliivial ¢okintilerden ibaret miasir dizenlikler.

Dagateyi zona akkumulyasiya zonasina kecid teskil edir ve nisbatan gadim yaslidir. Sixurlari
eosen, oligasen, miosen yasli travertinli, gilli mdasir torpaqlardan ibarstdir. Dizanliklerin simal-serg
hissalari siddatli parcalanmis, akkumulyasiya sahasi olan maili diizenlikler ise IV dévriin yeni tektonik
harekatleri naticesinde qalxmisdir. Maili dizenliklerin formalasmasinda Araz ¢ayr ve onun qollari
mdhdm rol oynayir.

Muxtar respublikanin orta axarlarinda akkumulyativ ve erozion-akkumulyativ terraslardir. IV
dévrds orta dagliq srazilerde daha cox ¢cokmeye meruz qalmisdir. Bu, prosesler muxtar respublikada
caylarin orta axarlarinda misahide olunmasi ile izah olunur. Cay terraslarinin yiksekliyinin Araza dogru
azalmas! ve onun hazirki ¢okintiler altinda batmasi Arazboyu dizenliyin hazirda enmaye maruz
qaldigini gésterir. Qarabaglar, kendlerinin atrafinda drefse kandinin asagisinda, dlince ¢ay boyuda,
Kotam cayinin Kotam kendindan yuxari hissesinds, Buzqov kandinin yuxarisinda, Cehri ¢cayinin sag
sahilinds travertin ¢cékintilari vo sementlosmis gadim buzlaq izlari var.

Yeni tektonik hereketler respublikanin gerb hissesine nisbaten serqinds daha suretle bas
vermisdir. Neticeds muxtar respublikaerazisinin serq hissesinds, xtisusile de orta dagligda cay sebekasi
6z yatagini bir nece yerde dayisarek qurumus ve gadim deralar relyefds indiye gadar saxlanilmisdir.

Muxtar respublika arid iqlim seraitinde daha cox parcalanmisdir. Buarazilerds relyef yeni tektonik
hereketlor neticesinde miixtalif derecede deformasiyaya meruz qalmisdir. iqlim seraiti ve sixurlarin
tarkibindsn asili olaraqg srazinin garbi ile sarginin relyefinin parcalanma deracasi eyni deyildir. Srazinin
sarq yarisinda olan siixurlar ekzogen proseslere daha cox maruz qalir. Ona gére de saerq hissanin orta
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dagliqgda delliivial ¢okiintilere daha cox rast galinir. Simal-serq hisseds ise eroziyaya davamli devon
¢Oklntilerindsn ibarat olan monoklinal relyefds serqgdeki gadar ¢okiintii yoxdur. Serq hisseds delliivial
cokdntiler gillicali iri kessklarden, garbds iss kicik cingillardan ibarstdir.

Denudasion relyef formasi asasen orta dagligi ehats edir. Bu zonada iqlimin kontinentalligi azalir
ve yadintinin miqdari ise ¢oxalir. Orta dagliq qursagda erozion-denudasion ve gismen de arid denudasion
mansali vulkanogen ve ¢ékmae siixurlar yayilmisdir. Bu zonada c¢ilpaq, siddetli parcalanmis ucurumlu
yamaclarin olmasi ateklarde zengin alliivial ¢okintilerin, sepinti  konuslarinin, ¢ingilliglarin
yaranmasina sebab olmusdur. Bels ¢ékiintilere Qaraqus, Gamiqgay, Mehrive s. dag zirvalerininatrafinda
daha ¢ox rast galinir.

Qarb hisseds orta dagligi taskil eden siixurlar dislokasiyaya ugramis devon ve karbon dévri
cokintilerindan ibaretdir. Devon ¢okintilari olan sahaler zeif, karbon ¢ékintilerindsn ibarst olan
sahalar ise siddetli parcalanibdir. Buna hiinddirldyd 1700-1800 m olan Tendirli, Xirmanciq, Mehridag ve
s. daglarda rast gslinir. Bueraziler lgclin dar dereler ve tangiler xarakterikdir. Cagazir, Qabaqlicay derasi
va s. orta dagliq hisse Naxcivancay, Slincacay, Gilancay, Vlenandcay , 9ylis cay, Ordubadcay ve onlarin
qgollari ils, xtisusean da Naxcivancayla Venand cay arasi siddetli parcalanibdir.

Malumdur ki, muxtar respublikanin insanlarin hayat seraitine manfi tasir eden tabii felaketlordsn
biri olan torpagq stiriismasi, sel hadisaleri, qar ucqunliari, daglardan fiziki asinma ve tektonik hareketler
naticasinds iri hacmli daslarin yamac boyu hareti de genis miqyasada misahide olunur.

ilk névbade muxtar respublikanin erazilerinde caylarin asadi hisselerinde apardidimiz tedgiqatlar
naticasinde sellorin yaratdigi relyef formalari ile tanis olag (”se‘kll}‘ 1,2,3,4).

- - . \

Sokil 3 " Sokil 4
Névbeti fotolarda iss muxtar respublikanin orta dagliq hisselerinds das ugqunlarinin yaratdigi
relyef formalarr ile tanis olaq (Sekil 5,6,7,8).
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Sekil 7 Sokil 8

Asadida ise zelzale ve vulkanlarin yasayis meskanlerinds ahaliye ziyan verdiyi vesadlar hagqinda
malumat verilir [1, 9]. Zelzale-yeralti zorbaler ve yerin (st qatinin titremasidir. Bu hem tektonik
proseslarle musayiat olunan tabii olarag, hem de partlayis, su bandlerinin doldurulmasi, daglarda yeralti
stirtismalerle mdsayiat olunan sini olaraq bas verir. Vulkanlarin plskirmasi zamani da Kkicik yeralti
tekanlar bas vers bilsr.

Yerin ani bir vaxt arzinds tektonik proseslarle alagadar olaraq terpanmasine zelzale deyilir.
Zalzalolarle alagadar bitiin prosesler seysmik hadissler adlanir. Zalzeloni "seysmograf” adli cihazla
dlcarter (59/(/1 9 70)

-

A - o
Sekil 9-10. Zelzeloni 6lgan cihaz
Zalzalalar dagidici tasirine gére 12 ballig Rixter cadvali ile giymatlendirilir. Bas veran dadintilara
gére zalzelaler Merkalli cadvali ile giymatlendirilir. Zelzalalor yer qabiginin feal vulkanizm zonalarinda
daha ¢ox takrarlanir. Hor il diinyada 100 minlerle zelzele bas verir ki, onlarin da 15-20-si daha felaketli
olur. Onlaresasan okeanlarda bas verir.
Yerin daxilinde zelzele téredan harekatlarin bas verdiyi yere zalzale ocagi ve ya hiposentr deyilir.
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Zalzale ocadinin lizerinds olan yer sathine (ve ya proyeksiyasina) zelzele markezi ve ya episentr deyilir.
Yeralt: tekanlar zelzeledan an qisa mesafe gat etdiyi (cin en glicli daginti episentrde bas verir.
Episentrden aralandiqca daginti ve insan talefati azalir. Zelzale ocagi darinde yerlesdikce zalzale daha
genis arazini ehate edir. Zolzale ocagr dayazda yerlosdikde ise zalzalonin yer sathinde yayildigr sahe
kiik olsa da, daha ¢ox daginti téradir (Sekil 11, 12, 13, 14).

1
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Sekil 11, 12, 13, 14. Zelzale ocagi ve uzaqlasdiqca dagilma darecaleri

Zalzalalar cox glcli vulkan partlayisi neticasinds de bas verir. Zalzale ve vulkanlar asasen
geosinklinal (dagliq) erazilerde-litosfer tavalarinin serhaddinds genis yayilib. Azerbaycan palciq
vulkanlarinin an cox yayildigi erazilerdendir (xtsusile Abseron ve Qobustanda). Vukan ve zalzelalerin
yayildigi bazierazilerds yeralti sular adstan yiksek temperatura malik olur. Bu sularda coxlu duz ve gaz
oldugu lgdn onlar mineral sular adlanir. Sularin isti olmasina sebeb Yer sethina yaxin olan qaynar
magmanin tasiridir. Isti sular yerin daxilindeki catlarla setha ¢ixir, bulag seklinds ¢ay ve denizlere
tokdldr. Bazen yeraltr sular yiksek tezyiq altinda sethe ¢ixaraq fevvare vururlar. Fevvare seklinde Yer
sathina ¢ixan isti bulaglarageyzerlar deyilir. Qeyzerlar adeten misyyean fasilelarle fevvare vururlar. Har
bir geyzerds su buxarinin sathe ¢ixdigi dairevi ¢cokakliye qrifon deyilir. Qeyzer sularinin tarkibinds hall
olmus halda mixtslif mineral birlesmaler, xisusi ilo kikdrdlli maddeler olur. Qeyzer grifonlarinin
kanarinda toplanan bu minerallar geyzerit adlandirilan siixurlar yaradirlar. Qeyzerlor an cox Islandiya,
Kamcatka, Yeni Zelandiya ve Sakit okean adalarinda yayilib. Yeralti isti sulardan evlerin, istixanalarin
qizdirilmasinda, mineral sulardan ise miialice magsadi ile istifads edilir.

Misahidsler gdsterir ki, u¢ma birden-bire bas verirss, zelzale bir ne¢e dagigadan artiq davam
etmir. Bazan seysmik harekatlor bir nece zalzale seklinde meydana cixir. Bir zarbanin ardinca ikinci ve
sonrakilar hiss olunur: burada ayri-ayri zelzelaler arasindaki fasile bir negce giin ola biler. Hemin
hadisenin sebabi odur ki, emale galmis bas zerbe hemin madgaranin basqga yerlerinde ve qgonsu
magaralarda mdvazinatin pozulmasi ve alave ucqunlarin amale galmasine sebab olur. Bu kimi
zalzalalare ucma ve karst deyilir. Yerin ozeyi ve qabigi zelzelenin yaranmasinda cox boyuk bir rol oynayir

Yer daxilinde zelzeleye sebab olmus ilk herekatin bas verdiyi yers hiposentr deyilir. Zelzalenin
prognozu Usullarindan biri Yer gabiginda muxtalif seslere qulag asmaqdan ibarstdir. Yer qabiginda har
bir boyik pozgunlugdan gabaq xirda pozgunluglar bas verir, bu pozgunluglar zalzele yaratmir, lakin
hazirliq isi aparir. Bu ibtidai pozgunluglar miixtslif sesler yaradir, seslere qulag asmagq tsuluna esasen
hassas ses sihazlari ile bu sesleri esitmak mimkdiin olur.

Zalzale prognozunun ikinci dsulu, meyldlcanler vasitesile Yer sathinin meylini dyrenmakden
ibarstdir. Bu cihazlar Yer sathinin an kicik meylini béylik daqiqlikle élciir. Meyldlcanler Yer gabiginin
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harekatleri ilo vo zelzaloye hazirliq isleri ile elagadar olan meylleri geyd etmakden basqa, xarici
sababloer naticesinde bas veron meyllari de gdsterir. Teassif ki, meyldlcanin dmumi geydlerinden, daxili
sabablerin yaratdigr meyli ayirmaq boyik catinlik téradir.

Yer kiresinds bas veren zelzelaler daha cox sath ve normal zelzelalardir. Cox boyik darinlikli
zolzelalor adeten Sakit Okean "Odlu qovsii"de bas verir.Zelzele ocagi ne geder darindirse dalgalarin
tasir etdiyi arazi do bir o gadar genis olur.Zelzale ocadinin Yer sathine perpendikuliyar proyeksiyasi
"episentr"” adlanir.

Zalzalonin bas vermasi liclin ilkin sartlerdan biri ds, yerin altinda kévek stixurlarin olmasidir. Yerin
markazina taref ireliledikca temperatur artir. Neticeds suxurlar nisbaten yumsaq olur ve burada
zolzalenin yaranmasi lcln az imkan olur. Zalzale ona gére ds yerin Ust qatlarina yaxin zonalarda
comlasir. Bazi hallarda zelzale yerin 700 km darinliyine gadar islaye bilirler. dgar iki lay toqqusarsa
onda, sixligi yiksek olan yingdl layr asagiya yerin darinliyine italeyir. Bu Vadati-Buniof-Zonalari adli
model ile izah olunur.

Azarbaycan Respublikasi arazisi biitévlikle 7 ballig zelzale rayonu olmagla yanasi onun bir ¢cox
verlari, o cimledan, Abseron yarimadasi, Dagliq Sirvan (xtsusile Samaxi), Seki-Zaqatala zonasi 8 balliq
zolzale rayonuna aid edilir. Samaxi seharinds daha cox dadidici zelzalelar olmusdur. 1192-ci ilde bas
veran zalzalanin 7-8 bal giictinds olmasi ve onun Samaxini dagitmasr haqqinda tarixi melumatlar vardir.
Tezlikle barpa olunub Azarbaycanin senatkarliq ve ticaret merkezlarindan birine cevrilen Samaxi 1667-
ci ilde olan zalzale zamani yeniden dagildi. 1902-ci il Samaxi zelzelesi-bu zalzale Azarbaycan tarixinin
an glcld, an dehsatli zelzelesi hesab olunur. 1902-ci il yanvar ayinin 3 1-de giindiiz saat 12 radelerinds,
bas vermis zalzale naticasinds sehar tamamile @/151/ (Sokil 15-16).

3 i

L e
Y )

Azotbafjan

Natica. Apardigimiz tadqiqat islerinden bele neticeye galmak olar ki, zelze bas verends ahalidan
hadsiz dareceds xahis olunur ki, imkan daxilinds asagida geyd olunanlaraemal etsinlar. Buda insanlarin
bir gadar saglam qalmalari tgclin tévsiyyadir.

-llk takani hiss etdikde binanin tehliikesiz tark etmeak dictin comi 10-15 saniye vaxtiniz oldudunu
bilin

-Evdan ¢ixarken ehtiyat cantasi v mobil teflonunuzu gotirdin

-Qaz, su ve elektrik enerjisini imumi sebekedan séndliriin

-Binani tark edib acig ve tahliikesiz yerde dayanin

-9gar binani 10-15 saniye arzinds terk etmeak mdimkiin deyilse, evde galin

-Liftdsn istifads etmayin

-Tasfise dlistib yliksek martabadan tullanmayin

-Evds tayin etdiyimiz tahliikesiz yerds (yikdasiyan divar ve beton stitun) kegin

-Damir ayaqli masa varsa, onun altina girin, diz lste ¢okin ve ya boyri lste uzanib ayaqlarinizi
blikin ve allarinizle basin arxa hissasini qucaqlayaraq qorunun
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Abstract

In a state governed by the rule of law, legal norms are applied equally, impartially, and fairly.
The interpretative activity is both necessary and inevitable when adapting legal norms to concrete
disputes. Legal interpretation serves as a bridge between the statutes and the scenarios in which
those statutes are applied to specific cases. According to widely accepted contemporary views,
legal systems based on democracy and fundamental rights and freedoms are not static but are in
astate of continuous development. Consequently, statutes, international treaties, and similar legal
instruments possess a dynamic character and thus require interpretation in line with this nature.
In conclusion, the interpretation of legal texts today must be conducted in accordance with the
method of dynamic interpretation. Dynamic interpretation in law plays a critical role in ensuring
the continued validity and effectiveness of legal systems in the face of social transformations.

Keywords: Teleological interpretation, dynamic interpretation, chain novel, hermeneutics,
conceptual jurisprudence

Introduction

Interpretation in law is one of the fundamental subjects of general legal theory and methodology.
The re-contextualization or concretization of legal texts in individual cases provides the means to resolve
legal issues arising in everyday life. Indeed, a legal text functions like a framework that must be
concretized according to the area it regulates [5]. When legal interpretation is mentioned, the German
Jurist F. C. von Savigny still comes to mind. According to Savigny, “the primary objective of interpretation
is to understand how the legislator thought, to place oneself in the legislator’s position, adopt the
legislator’s mindset, and artificially reproduce the legislator’s activity” [3]. What is at issue here, in
Savigny’s own words, is “reviving before us the living ideas contained within the dead letters” of the law.
Savigny is recognized as one of the pioneers of legal hermeneutics’. Those who regard him as the first
theorist of hermeneutic legal interpretation explain the relationship between Savigny and general
hermeneutics through the intellectual influence between him and the significant hermeneutic thinker
Schleiermacher [3]. Savigny is also considered one of the founders of the school of “conceptual
Jurisprudence” or “jurisprudence of concepts’. He summarized the methodological debates of legal
science in his time and emphasized four elements of interpretation. These elements served as
interpretative criteria in Roman law and medieval Italian law. Savigny identified these elements as the
grammatical, logical, historical, and systematic components of interpretation (die vier
Auslegungselemente) [3]. These classical methods of interpretation, originating from Savigny, continue
to influence various branches of law to this day.

The principal shortcoming of classical methods of interpretation lies in their inadequacy in grasping
the specific characteristics of the subject matter regulated by legal norms, as well as their lack of
dynamism. Subsequently, in response to this insufficiency in capturing the evolving nature of legal
domains, the teleological—or purposive—method of interpretation emerged [5]. Under this approach,
the legislator, in enacting a legal norm, always acts with the intention of achieving a specific objective

" The issue of whether a legal text has a fixed and objective meaning for everyone has led to the emergence of a discipline known as hermeneutics
(the science of interpretation). When the hermeneutic method is applied to law, the legal practitioner introduces their own original contribution
in every legal application—something not directly provided by the legal text itself. Thus, this method does not require the practitioner to place
themselves in the position of the norm-setter and attempt to understand their intention.

2 The so-called “Conceptual Jurisprudence” (Begriffsjurisprudenz) fixed the meanings of legal institutions and concepts at a particular point in
time and attempted to resolve legal issues based on these fixed definitions. This school is referred to as the “jurisprudence of concepts” due to
the solution it proposed when the law could no longer respond to the evolving needs of society. According to this approach, when there is a gap
in the law, the judge is expected to fill the gap using “concepts” derived from the provisions of the law. If no provision can be found through this
method, the judge is not permitted to create law and must refer the matter to the legislature. In other words, according to this school of thought,
if no applicable rule can be found for a case, the judge must resort to conceptual reasoning based on abstract legal concepts.
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(ratio legis). In this method, the legislator’s point of departure is the historical purpose ascribed to the
law, and the legislator is presumed to have enacted the law in line with that purpose. However, since law
is a living system that must adapt to the needs of every era, legal norms must be interpreted not in light
of the legislator’s original intent at the time of enactment, but according to the necessities of the present
time [5]. For this reason, despite its many positive outcomes, the teleological method of interpretation
has also been subject to criticism. The dynamic method of interpretation, which forms the basis of our
discussion, can, in its simplest definition, be viewed as a response to the criticisms directed at the
teleological method.

As an Objection to Teleological Interpretation: The Notion of Dynamic Interpretation

In legal doctrine, the dynamic method of interpretation is also referred to as the evolutive method
of interpretation. The dynamic method has emerged as a collection of critiques directed at the
teleological (purposive) method, which, over time, has proven insufficient in meeting certain needs. One
of the primary criticisms of the purposive method is that it accepts the severance of the connection
between the law and its original source following its entry into force, thereby rendering the law
independent of its source. This, in turn, implies a disconnection between the legislature—being the law-
making body—and the law itself. Such an approach may undermine and discredit the legislative branch
of the state. Ultimately, through purposive interpretation, the judiciary may in effect create a norm of its
own, leading to a practice that contravenes the principle of separation of powers [2]. Additionally,
according to some views in the doctrine, the legislature may have intended for the law to always be
understood in the form it had at the time it entered into force.

Another criticism directed at the purposive method of interpretation is that it leaves the
interpretation to the particular characteristics of the specific case brought before the judge. This may
lead to undesirable outcomes. It must be remembered that allowing the law to be shaped by the needs
of each era in every individual case poses a risk to legal certainty and stability in legal practice [2].
Another doctrinal criticism of purposive interpretation is that the outcome reached through this method
is often dependent on the subjective intention of the interpreter [2]. In dynamic interpretation, what the
Jjudge must do is reinterpret the law based on its purpose in order to adapt it to new circumstances
emerging from advancing technology, and to deliver a judgment accordingly. Dynamic interpretation is
the type of interpretation largely practiced by the jurists of the “jurisprudence of interests™ and it aims
to maintain a balance of interests. The fundamental goal and distinguishing feature of this school is to
free judges from being rigidly bound to statutes. The legislator always seeks to balance interests in society
but cannot foresee all possible disputes that may arise, nor can they provide solutions for every one of
them. For this very reason, the judge must avoid excessive conceptualization, refrain from relying solely
on logical interpretation, and seek to determine how and in what way social balance can be achieved in
light of conflicting interests in order to provide satisfactory answers to the needs of social life. In
conclusion, the judge is, like an architect, free to shape the legal norm as needed—provided they do not
exceed the limits that have been prescribed [4].

Assessment in the Context of the “Chain Novel”

The dynamic method of interpretation is today widely used and broadly accepted in both national
and international law—particularly in the field of human rights law. The evolving nature of the
fundamental rights and freedoms enshrined in international treaties necessitates interpreting these
rights and freedoms in light of contemporary events and conditions. Under the dynamic interpretation
method, the judge is not required to examine the legislator’s intent at the time the law was enacted or
to reconstruct the social conditions of that period. According to this method, the judge creates the
meanings of legal norms and thus becomes not only an implementer but also a developer of legal norms
[4].

As previously noted, the legislator cannot define the meaning of laws in a single, immutable way,
since such meanings are not fixed—they evolve over time. According to the dynamic interpretation
method, the judge’s primary goal and duty is to reflect this change through the law and to adapt the
law’s purpose to meet evolving conditions [4]. In this view, the legislator merely takes the first step by
enacting the law; how the law is to be applied is ultimately determined by the judiciary. Indeed, each time
a law is applied by a judge, it gains new meaning [4]. Thus, it may be said that dynamic interpretation
embodies a transformative understanding of law. This is precisely why it is also referred to as “evolutive
interpretation”. In contrast to teleological interpretation, dynamic interpretation does not take the
legislator’s historically embedded purpose as its starting point. As a result, the judge becomes the

3 This school of thought stands in opposition to the “jurisprudence of concepts” (Begriffsjurisprudenz) movement led by Savigny.
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element that assigns meaning to the law, and the law itself becomes increasingly detached from the
legislator and its original historical context. All of this renders the dynamic method of interpretation a
wholly independent category of interpretation [4].

Among contemporary works in legal doctrine on interpretation, Ronald Dworkin’s systematized
“Chain Novel” method stands out as particularly noteworthy. This method offers a powerful metaphor,
especially in the context of dynamic interpretation [1]. Dworkin argues that law is not composed solely
of rules but that political theories and principles also play a significant role in its formation [1]. In
Dworkin's theory, the resolution of legal disputes is based on the principles of “fit” and “integrity”, which
he illustrates through the metaphor of a novel written in chapters by different authors [1]. The “Chain
Novel” metaphor is built on the assumption that a group of writers each contribute a chapter to a larger
novel, with the role of the first writer likened to that of the legislator. In this regard, the first author has
a relatively freer hand. However, for a coherent and successful “novel” to emerge, subsequent writers
must compose their chapters in a way that fits with and corresponds to the previous ones, thereby
establishing a meaningful relationship with the earlier sections [1]. The interpretation of prior chapters
is crucial for the production of a coherent literary work.

Drawing from Dworkin’s approach, we are of the opinion that judges, when engaging in
interpretative activity, should regard themselves as novelists, and accordingly render just decisions. This
is because, as one scholar puts it: “...when we look at normative fiction, we see that the norm is not
merely the normative text. Rather, the norm is a construct that gains meaning through the achievement
of justice in each concrete case and exists within a continuum. In this sense, norms form a chain novel.
Through the accumulation of judicial decisions, norms begin to branch and evolve—just like coral islands.
Sometimes, these coral formations appear beautiful, vibrant, and appealing, other times, they may seem
dark and even disturbing. Thus, the norm is a structure that must be understood within continuity” [1].
In conclusion, the advantages provided by the dynamic interpretation method can be summarized as
follows:

> Agile adaptability to social changes: Dynamic interpretation enables the legal system to keep
pace with societal developments.

» Protection and enhancement of fundamental rights: Courts can adapt the interpretation of
rights to new circumstances by balancing individual freedoms with the legitimate interests of society in
light of evolving social contexts, thereby adding a new dimension to the rights and freedoms enshrined
in legal texts.

> Promotion of legal certainty: Dynamic interpretation also emphasizes stability and
predictability within the legal system. Rather than disregarding established legal principles entirely, it
seeks to apply them flexibly to meet current needs. Such an approach supports legal certainty by
providing a framework for consistent decision-making [4].

However, since dynamic interpretation requires judges to exercise discretion in interpreting laws,
and this discretion allows for flexibility, it may also open the door to potential subjective biases.
Therefore, mechanisms must be established to ensure that judicial interpretation of legal rules through
the dynamic method does not become a tool for judicial overreach or the imposition of personal views on
concrete disputes [4].

Conclusion

The legal system, by its very nature, must evolve in response to the shifting contours of societal
values, norms, and technologies. Central to this adaptive function is the doctrine of dynamic
interpretation, which grants legal actors the interpretive flexibility to construe statutes, precedents, and
constitutional provisions in light of contemporary contexts. This approach acknowledges that legal
norms are not static but may evolve to reflect developments in moral reasoning, scientific understanding,
and social expectations. The "chain novel” metaphor aptly illustrates this continuity, portraying legal
norms as interconnected elements of a coherent narrative requiring consistent, contextual
interpretation.

Dynamic interpretation is thus a joint enterprise of the judiciary and the legislature. While courts
ensure that legal texts remain responsive through context-driven adjudication, legislative bodies
maintain the authority to revise the legal framework in response to structural change. The legitimacy of
this method depends on maintaining a balance between judicial adaptability and democratic
accountability. Properly applied, it ensures that the law remains a living instrument, capable of delivering
Justice in a principled yet context-sensitive manner. Consequently, dynamic interpretation, when properly
applied, enables the legal system to remain responsive to societal transformation while preserving
coherence, judicial integrity, and democratic legitimacy.
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Abstract

This article addresses the key legal issues arising from the development and use of artificial
intelligence. It analyzes the legal nature of Al, liability for its actions, protection of personal data
and privacy, as well as algorithmic discrimination and fairness of decisions. Special emphasis is
placed on the necessity of international harmonization of legal approaches to ensure effective and
equitable regulation of Al on a global scale. The study aims to contribute to the development of a
comprehensive legal understanding of the challenges posed by the digital era.

Abstracto

Este articulo aborda los principales problemas juridicos derivados del desarrollo y uso de la
inteligencia artificial. Se analizan la naturaleza legal de la IA, la responsabilidad por sus acciones,
la proteccion de datos personales y la privacidad, asi como la discriminacién algoritmica y la
equidad en la toma de decisiones. Se destaca especialmente la necesidad de armonizacion
internacional de los enfoques legales para garantizar una regulacion efectiva y justa de la IA a nivel
global. El estudio pretende contribuir al desarrollo de una comprension juridica integral de los
desafios de la era digital.

Keywords: artificial intelligence, legal issues, liability, personal data protection, algorithmic
discrimination, international law, Al ethics, requlation

Palabras clave: inteligencia artificial, problemas juridicos, responsabilidad, proteccion de
datos personales, discriminacion algoritmica, derecho internacional, ética de la IA, regulacion

La era contempordnea se ha caracterizado por el vertiginoso desarrollo de las tecnologias digitales,
entre las cuales la inteligencia artificial (IA) ocupa un lugar destacado. Mds alld de ser una mera
innovacién técnica, la IA representa un fenémeno que transforma los fundamentos de la realidad social,
econoémica y juridica, trascendiendo asi el dmbito puramente ingenieril para convertirse en objeto de
reflexion y regulacién juridica. El aprendizaje automdtico, las redes neuronales, los algoritmos
generativos y otras formas de IA se integran cada vez mds activamente en procesos de toma de
decisiones, gestion, diagnostico médico, prdctica judicial, operaciones financieras, sequridad y otros
dmbitos clave de la vida social. Este proceso va acompanado no solo de avances técnicos, sino también
del surgimiento de todo un abanico de cuestiones juridicas nuevas, muchas de las cuales atin carecen de
solucion.

El concepto y la naturaleza juridica de la inteligencia artificial

El problema de la definicion y calificacion juridica de la inteligencia artificial (IA) trasciende una
simple categorizacién legal. Se trata de la formacion de un nuevo objeto juridico que, por su esencia,
desafia las dicotomias cldsicas entre sujeto y objeto del derecho, entre técnica y autonomia, entre
instrumento y agente. Comprender qué es la IA en una dimension juridica constituye una tarea prioritaria
para construir una arquitectura normativa capaz de responder adecuadamente a los desafios de la era
tecnoldgica.

Desde el punto de vista juridico, la definicion de la IA sigue siendo, en la actualidad, fragmentaria,
contextual y carente de armonizacion. Diversos documentos internacionales, normativas nacionales y
comunidades expertas ofrecen formulaciones variadas que reflejan aspectos funcionales, conductuales
o técnicos de la IA. Asi, la Comisién Europea, en el proyecto de Reglamento sobre la Inteligencia Artificial
(Artificial Intelligence Act, 2021), caracteriza la IA como sistemas capaces de interpretar datos y tomar
decisiones que afectan al entorno. Esta definicion subraya la autonomia de accion de la IA, pero evita
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deliberadamente abordar su estatus ontoldgico.

El pensamiento juridico se enfrenta al hecho de que la IA no es simplemente una herramienta
automatizada, sino una entidad hibrida que integra algoritmos, datos, modelos de aprendizaje
automdtico, asi como las estructuras sociales y organizativas en las que opera. En consecuencia, la
naturaleza juridica de la IA no puede reducirse unicamente al estatus de cosa o producto intelectual. Su
creciente autonomia, capacidad de adaptacion y participaciéon en procesos decisorios plantean una
cuestion fundamental: ;dénde se traza la frontera entre medio intelectual y cuasi-sujeto?

Algunos tedricos proponen considerar a la inteligencia artificial como una forma particular de
“sujeto funcional”: un agente técnico cuyas acciones no pueden entenderse unicamente como resultado
de la voluntad humana, pero que tampoco implican la existencia de una voluntad propia en el sentido
Juridico tradicional. Dentro de este enfoque, la IA ocupa una posicion intermedia entre el sujeto y el objeto
del derecho, lo cual exige el desarrollo de un régimen juridico especifico, andlogo, por ejemplo, al de las
personas juridicas o de los participantes indirectos en el trdfico juridico (como los trusts o los fondos).
Este tipo de debates cobré especial intensidad tras la propuesta del Parlamento Europeo de 2017 de
considerar la posibilidad de reconocer una “personalidad electrénica” a los sistemas de IA altamente
auténomos, lo que generé encendidas discusiones tanto en el dmbito juridico como en la comunidad
cientifico-tecnoldgica (Floridi, 2019).

La naturaleza juridica de la IA se vuelve aun mds problemdtica en el contexto de la responsabilidad
distribuida. A diferencia de un objeto tradicional, respecto del cual un sujeto determinado (como el
propietario, el fabricante o el operador) asume la responsabilidad, la IA puede participar en cadenas
complejas de causalidad, donde la contribucién de cada interviniente (programador, proveedor de datos,
usuario) resulta ambigua o dificil de delimitar. En consecuencia, encasillar a la IA dentro de las categorias
Juridicas cldsicas encuentra los limites del pensamiento juridico positivista y demanda el recurso a
enfoques interdisciplinarios —como la filosofia de la técnica, la ética o la teoria de sistemas—.

Cabe senalar, ademds, que actualmente no existe un estdndar internacional unificado que defina
a la IA como categoria juridica. Esta carencia genera no solo una fragmentacién normativa, sino también
una competencia juridica: los Estados procuran elaborar sus propias definiciones y regimenes juridicos en
torno a la IA, guiados por intereses politico-econémicos y por su grado de preparacion tecnolégica. Como
resultado, surgen riesgos de inseguridad juridica, forum shopping y conflictos normativos, especialmente
en contextos transfronterizos en los que los sistemas de IA operan simultdneamente en varias
Jurisdicciones.

Asi pues, la formulacion del concepto y de la naturaleza juridica de la IA requiere ir mds alld del
lenguaje juridico tradicional. No se trata unicamente de definir qué es la inteligencia artificial, sino de
comprender qué lugar debe ocupar dentro del espacio juridico: como objeto de regulacién, destinatario
de normas, participe en relaciones juridicas o incluso como un nuevo tipo de sujeto. La respuesta a esta
cuestion marcard la direccion del desarrollo de todo el sistema normativo relacionado con la IA y
constituird el punto de partida para abordar los problemas juridicos mds concretos a los que se dedica el
resto del articulo.

La responsabilidad por las acciones de la inteligencia artificial

El problema de la responsabilidad juridica en el contexto de la inteligencia artificial constituye,
quizd, uno de los desafios mds agudos y controvertidos. Es precisamente en este dmbito donde se revelan
los limites fundamentales del sistema juridico contempordneo, basado en la presuncion de la persona
humana auténoma y capaz como principal portadora de voluntad, intencién y culpa. La inteligencia
artificial, especialmente en sus formas altamente auténomas y autoaprendientes, socava esta
construccion al generar lo que se ha denominado una “brecha de responsabilidad” (responsibility gap),
en la cual las consecuencias de las acciones de la IA escapan al control pleno de cualquier individuo u
organizacioén concreta (Russell&Norvig, 2020).

Desde el punto de vista del derecho positivo, toda forma de responsabilidad presupone la existencia
de un sujeto capaz de actuar con cierto grado de consciencia y previsibilidad. Sin embargo, la IA puede,
en muchos casos, tomar decisiones basadas en patrones algoritmicos y en el procesamiento de grandes
volumenes de datos, cuyos resultados no son completamente previsibles ni siquiera para sus propios
desarrolladores. Esto plantea una interrogante fundamental: ;quién debe asumir la responsabilidad por
los danos causados por un sistema auténomo cuyas acciones no han sido completamente
preprogramadas de antemano y pueden ser el resultado de su propia 6gica adaptativa?

En la prdctica y la doctrina juridicas pueden identificarse varios enfoques para abordar esta
cuestion:

e Enfoque tradicional: responsabilidad del desarrollador, fabricante u operador
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El modelo mds comin —y hasta ahora dominante— presupone que la responsabilidad por las
acciones de la IA recae sobre la persona o entidad que cred, implementé o utilizé el sistema. Bajo esta
6gica, la IA es considerada como una herramienta compleja, pero en definitiva un instrumento, por (o
que cualquier error, fallo o dano se considera derivado de las acciones u omisiones humanas. En el marco
del derecho civil, esta responsabilidad puede surgir tanto en virtud de normas extracontractuales como
contractuales.

Sin embargo, este enfoque enfrenta dificultades cuando la IA actua no por instruccion directa, sino
en virtud de su propio desarrollo algoritmico, incluidas situaciones en las que toma decisiones basadas en
un andlisis auténomo de datos. Por ejemplo, si un sistema de IA médica recomienda un tratamiento
erréneo no previsto por el fabricante, pero fundamentado en el aprendizaje estadistico del sistema, ;debe
considerarse responsable al desarrollador, incluso cuando este no pudo prever dicha recomendacion?

e Modelo de responsabilidad distribuida

Los defensores de esta concepcion proponen considerar la responsabilidad como distribuida entre
los diversos actores que participan en el ciclo de vida de la IA: programadores, proveedores de datos,
propietarios, usuarios y sistemas de supervision. Este enfoque supone que la responsabilidad puede ser
solidaria o proporcional, dependiendo del grado de participacion de cada sujeto. Ello aproxima a la IA al
estatus de un objeto infraestructural complejo (comparable, por ejemplo, a una aeronave o un buque), en
el que la responsabilidad se reparte entre multiples eslabones. Sin embargo, en la prdctica, la
implementacion de este modelo exige un alto grado de prueba y una reconstruccion precisa de la cadena
de causalidad, lo cual se ve dificultado por el funcionamiento de la IA como una “caja negra” (black box).

e La concepcion del agente electrénico o de la "subjetividad limitada”

Como se menciond anteriormente, en 2017 el Parlamento Europeo propuso la creacién de una
categoria juridica especial —la personalidad electronica— para sistemas auténomos capaces de tomar
decisiones independientes. Segln esta propuesta, ciertos tipos de IA podrian gozar de una subjetividad
Juridica limitada y asumir responsabilidad propia, de manera andloga a las personas juridicas. Este
sistema implicaria, entre otras cosas, la existencia de un fondo de sequros, mecanismos de garantia o la
obligacion de incorporar normas de conducta ética y sistemas de autocontrol en el propio diseno del
sistemna.

No obstante, este enfoque ha sido objeto de criticas tanto por parte de juristas como de expertos
en inteligencia artificial. Se ha argumentado que la subjetividad juridica presupone consciencia, libertad
de voluntad y capacidad de autodeterminacion moral —atributos de los que la IA carece. Ademds, una
subjetividad juridica desvinculada de la responsabilidad moral o social podria convertirse en un
instrumento para evadir la responsabilidad real de los actores humanos (como las corporaciones),
trasladdndola a una estructura ficticia.

e Seqguro y regimenes especiales de responsabilidad

Como solucion de compromiso, se ha propuesto la introduccion de un sistema de seguros
obligatorios para cubrir los riesgos asociados al uso de la inteligencia artificial, de manera andloga al
seguro de responsabilidad civil automovilistica. En este caso, el dano seria indemnizado por el sistema
asegurador, con posibilidad de recurso contra aquellas personas cuyas acciones (u omisiones) hayan sido
la causa del perjuicio. Este enfoque no presupone tanto una subjetividad ético-juridica de la IA como el
reconocimiento de su condicion de fuente de peligro aumentado, lo que aproxima su regulacién juridica
a las normas sobre la responsabilidad por actividades peligrosas (Kuner, 2017).

Asi pues, la responsabilidad juridica en la era de la inteligencia artificial exige trascender los
esquemas binarios cldsicos: ser humano — culpable, tecnologia — instrumento. La realidad
contempordnea requiere modelos mds flexibles, que tengan en cuenta la complejidad de las relaciones
de causalidad, la autonomia de los sistemas y su impacto en el entorno social. La comunidad legislativa
v judicial apenas comienza a reflexionar sobre estos cambios, y las decisiones que se tomen hoy
determinardn la capacidad del ordenamiento juridico para funcionar eficazmente en un futuro donde la
inteligencia artificial no serd la excepcién, sino la norma.

Cuestiones de proteccion de datos personales y privacidad

La era digital ha dado lugar a una nueva frontera juridica y ética: la proteccion de los datos
personales y del derecho a la privacidad en un contexto de recopilacién, andlisis y procesamiento masivos
de informacién. Con la aparicion y la amplia implementacion de los sistemas de inteligencia artificial,
este problema ha adquirido una dimension cualitativamente diferente: la IA no solo procesa datos, sino
que extrae patrones ocultos, predice comportamientos, construye perfiles personales y toma decisiones
con consecuencias juridicas y sociales para los individuos. En este contexto, el concepto de privacidad se
encuentra amenazado por un proceso de erosion, y los mecanismos tradicionales de proteccion legal se
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ven presionados por la necesidad de adaptarse.

La inteligencia artificial, por su propia naturaleza, es una tecnologia “dependiente de los datos”.
Requiere grandes volimenes de informacion (Big Data) para su entrenamiento, validacion y
funcionamiento. Estos datos, en muchos casos, incluyen informacion sensible: pardmetros biométricos,
datos médicos y financieros, caracteristicas conductuales, trayectorias de geolocalizacién, contenidos de
comunicaciones en linea e incluso reacciones emocionales. Ademds, la IA es capaz de generar datos
derivados —informacién que no ha sido proporcionada directamente por el usuario, pero que se infiere
mediante andlisis algoritmicos—, los cuales suelen ser aiin mds invasivos.

Desde un punto de vista juridico, surge la pregunta: ;en qué momento comienza el tratamiento de
datos personales? ;Deben protegerse tnicamente los datos que identifican a una persona de manera
directa, o también aquellos que permiten su identificacion indirecta? El derecho europeo, en particular el
Reglamento General de Proteccion de Datos (RGPD), adopta una interpretacion amplia que abarca toda
informacion relativa a una persona identificada o identificable. Sin embargo, muchas legislaciones
nacionales se mantienen dentro de una definicion mds restrictiva, lo cual genera vacios normativos en el
contexto del uso de IA (Taddeo&Floridi, 2018).

La inteligencia artificial también intensifica otra disyuntiva fundamental: el problema del
consentimiento. En el enfoque tradicional, la proteccion de los datos personales presupone el
consentimiento libre, informado y especifico del sujeto para el tratamiento de su informacion. No
obstante, en el caso de la IA, el usuario a menudo no estd en condiciones de comprender adecuadamente
el alcance y la naturaleza de los datos procesados, y mucho menos los fines, métodos y consecuencias del
tratamiento algoritmico. Los sistemas automatizados pueden integrarse de manera imperceptible en el
entorno cotidiano: a través de aplicaciones maviles, dispositivos inteligentes, cdmaras de videovigilancia
urbana o servicios en linea. De este modo, el consentimiento se convierte en un acto formal carente de
conciencia real y autonomia, lo cual socava su legitimidad juridica.

Las dificultades se agravan en situaciones de toma de decisiones automatizada, en las que la IA
actia como una especie de filtro o drbitro —por ejemplo, en la concesion de créditos, la contratacion
laboral, la adopcién de decisiones judiciales o el diagndstico médico. En tales casos, existe el riesgo de
discriminacién algoritmica, cuando el sistema, basdndose en datos ocultos o incompletos, formula
conclusiones sesgadas. El Reglamento General de Proteccién de Datos (RGPD), en su articulo 22, prohibe
expresamente la adopcion de decisiones basadas unicamente en el tratamiento automatizado, incluida
la elaboracién de perfiles, cuando dichas decisiones afecten significativamente los derechos y libertades
del interesado. Sin embargo, en la prdctica, el cumplimiento de esta norma suele enfrentar dificultades
tanto técnicas como juridicas: no siempre es posible rastrear con precision qué variables sirvieron de base
para la decision, y la propia [6gica del sistema de IA puede resultar incomprensible incluso para sus propios
desarrolladores.

Merece atencion aparte el problema de la anonimizacién de los datos. Los desarrolladores de IA
suelen afirmar que la informacién personal se somete a procesos de anonimizacion o seudonimizacion,
lo cual —en teoria— elimina la responsabilidad juridica. No obstante, las técnicas actuales de andlisis
permiten recombinar y desanonimizar datos con un alto grado de precision, especialmente cuando se
dispone de fuentes externas. En consecuencia, las garantias legales de privacidad no pueden
fundamentarse Gnicamente en el anonimato técnico.

En el contexto del acelerado desarrollo de la inteligencia artificial, también surge la cuestion de la
soberania digital del individuo, entendida como su capacidad para controlar sus propios datos en el
entorno digital. Una posible via de evolucion consiste en el (lamado control diferenciado de los datos
personales, mediante el cual el usuario puede determinar niveles de acceso, modos de tratamiento y fines
de utilizacion de su informacion. Este enfoque requiere la creacion de nuevas instituciones juridicas, tales
como “pasaportes de datos”, “representantes digitales de confianza” o el “derecho al olvido”.

En definitiva, la proteccion de los datos personales y del derecho a la privacidad en la era de la
inteligencia artificial exige una profunda transformacién del marco normativo (Calo, 2015).

No basta con ampliar las normas existentes: es necesario repensar la (6gica misma de la relacion
Juridica entre el ser humano y el algoritmo. En este proceso, es especialmente importante el papel no solo
de los mecanismos juridicos, sino también de los éticos, de los estdndares internacionales y de soluciones
técnicas como el privacy by design y la transparencia algoritmica. Sin estas medidas, el entorno digital
corre el riesgo de convertirse en un espacio de violacién sistemdtica de los derechos individuales,
amparado por el discurso del progreso tecnoldgico.

Discriminacién algoritmica y justicia en las decisiones

El problema de la discriminacién algoritmica representa una de las facetas mds paraddjicas y
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preocupantes del funcionamiento de la inteligencia artificial en la realidad social y juridica. Un sistema
inicialmente percibido como imparcial, basado en la (6gica, las matemdticas y la estadistica, puede —
contrariamente a las expectativas— no solo reflejar, sino también agravar las desigualdades sociales
existentes. De este modo, socava principios juridicos fundamentales, en primer lugar el principio de
igualdad y justicia, consagrados tanto en las constituciones nacionales como en los instrumentos juridicos
internacionales.

La discriminacion algoritmica tiene un cardcter estructural, no individualizado. A diferencia de la
discriminacion cldsica, donde existe una intencion explicita de limitar los derechos de alguien por motivos
de género, raza, religion u otro criterio, la discriminacion en la inteligencia artificial estd determinada
por la (6gica misma del algoritmo y la calidad de los datos de entrenamiento. La inteligencia artificial,
como sistema orientado estadisticamente, se entrena con datos histéricos que a menudo ya contienen
huellas de prejuicios estructurales. Como resultado, el sistema es capaz de extraer patrones que, pese a
su aparente objetividad externa, encarnan una injusticia sistémica. Por ejemplo, en el caso del uso de IA
para analizar curriculums en procesos de seleccion laboral, esta puede excluir automdticamente a
mujeres o a miembros de minorias étnicas si en los datos histéricos la mayoria de candidatos exitosos
pertenecia a otros grupos. Al mismo tiempo, esta discriminacion se comete sin un sujeto, sin voluntad ni
intencion, lo que la hace especialmente dificil de detectar y cuestionar desde la perspectiva del derecho
vigente.

La legislacion antidiscriminatoria moderna en la mayoria de los paises sigue anclada en un enfoque
tradicional, en el cual la infraccion presupone la existencia de culpa consciente o prejuicio intencional.
Sin embargo, en el caso de la inteligencia artificial no existe un sujeto culpable en el sentido habitual, y
el sesgo se convierte en una propiedad del entorno algoritmico. Este vacio normativo genera la necesidad
de replantear conceptos juridicos y de introducir nuevos mecanismos de responsabilidad legal. Cada vez
con mayor frecuencia se propone la idea de una responsabilidad estructural o colectiva, en la que la
responsabilidad por los efectos discriminatorios recae sobre los desarrolladores de los algoritmos, los
proveedores de datos o las organizaciones que emplean dichos sistemas. En este contexto, la cuestion
central no es la culpa, sino el resultado: ;causa el sistema dano a la igualdad y a la justicia?

Un especial énfasis en el debate juridico y cientifico se pone en la cuestion de la justicia algoritmica
— un principio conceptual segun el cual el sistema de IA debe tomar decisiones que no generen
diferencias injustificadas entre distintos grupos sociales. Sin embargo, la implementacion de este
principio enfrenta diversos obstdculos. En primer lugar, la mayoria de los algoritmos modernos,
especialmente los basados en aprendizaje profundo, funcionan como «cajas negras», cuya ldgica interna
de toma de decisiones permanece inaccesible para andlisis externos. Esto hace imposible controlar qué
pardmetros y con qué peso fueron considerados al formular las conclusiones. En sequndo lugar, no existen
estdndares legales universales sobre qué debe considerarse una decision «justa»: la comprension de la
Justicia varia entre culturas juridicas, y la tentativa de traducirla en pardmetros cuantitativos puede
reducirse a una mera eficiencia utilitarista. En tercer lugar, en la mayoria de las jurisdicciones no existen
mecanismos procesales que permitan al sujeto impugnar una decisién algoritmica o acceder a una
explicacion de la misma (Yeung, 2018).

Junto con los aspectos juridicos, este problema tiene profundas raices filoséficas y éticas. La
inteligencia artificial, que funciona bajo la (6gica de la optimizacién y las evaluaciones probabilisticas, se
distancia radicalmente de la comprension humanista de la justicia como participacion, reconocimiento y
respeto a la dignidad humana. Donde el ser humano tiende a la empatia, la duda y la interpretacién, el
algoritmo actua estrictamente segtin cdlculos, excluyendo cualquier forma de empatia. En este contexto,
resulta especialmente importante el concepto de justicia procedimental, que implica no solo la igualdad
de resultados, sino también la justicia del propio proceso de toma de decisiones: la posibilidad de
participar, ser escuchado, recibir una explicacién y presentar apelaciones. El reconocimiento de este
concepto ya se refleja en documentos internacionales como el Reglamento General de Proteccion de
Datos de la UE (GDPR) y el proyecto de Ley sobre Inteligencia Artificial de la Unién Europea, donde se
subraya la necesidad de transparencia, interpretabilidad y controlabilidad de las decisiones
automatizadas.

La regulacién juridica de la justicia algoritmica debe tener un cardcter multinivel e incluir medidas
técnicas, normativas e institucionales. Entre ellas, se pueden destacar la auditoria obligatoria de los
algoritmos para detectar sesgos, la certificacion de sistemas de IA en sectores sensibles (medicina,
educacion, justicia), la consagracion legal del deber de explicar las decisiones y la creacién de érganos de
control independientes. Sin embargo, incluso con estos mecanismos, queda abierta la cuestion de hasta
qué punto es posible reconciliar la eficiencia tecnoldgica con las expectativas juridicas y morales de
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Justicia. La respuesta a esta pregunta exige no solo esfuerzos normativos, sino también un debate
filoséfico mds amplio sobre el lugar del ser humano en la sociedad digital y los limites del poder de los
algoritmos sobre la vida social.

Asi, la discriminacién algoritmica no representa un problema aislado de error tecnolégico, sino un
desafio estructural para el pensamiento y la prdctica juridica. Exige de los juristas no solo la correccion
de la legislacién vigente, sino el desarrollo de nuevos modelos de responsabilidad legal, nuevos
estdndares éticos y un nuevo lenguaje juridico capaz de comprender las formas complejas e hibridas de
agencia, responsabilidad y justicia en la era de la toma de decisiones automatizada.

La necesidad de una armonizacién internacional de los enfoques juridicos sobre la IA

La regulacion juridica de la inteligencia artificial enfrenta hoy una dilema fundamental entre la
necesidad de soberania nacional para la elaboracién de marcos normativos y la naturaleza objetiva y
transfronteriza misma de la tecnologia. Los sistemas de IA no conocen fronteras estatales: se disenan en
unas jurisdicciones, se implementan en otras, procesan datos de usuarios de diferentes continentes e
influyen en la vida cotidiana de las personas independientemente de su ciudadania, cultura o régimen
politico. En estas condiciones, surge una necesidad urgente de formar un espacio juridico internacional
coordinado, capaz de garantizar una regulacion eficaz, justay universalmente aplicable de la IA.

La fragmentacion y las divergencias en los enfoques observadas hasta la fecha generan riesgos
Juridicos significativos y la amenaza de la aparicion de «paraisos regulatorios digitales», donde las
empresas pueden eludir las estrictas normativas de ciertos paises registrdndose en jurisdicciones con
estdndares minimos. Esta situacién no solo socava la confianza de los ciudadanos en las tecnologias, sino
que también aumenta la desigualdad global: los paises en desarrollo, que carecen de suficiente potencial
normativo y tecnolégico, se ven privados de la posibilidad de proteger sus intereses ante la expansion de
los sistemas algoritmicos creados por corporaciones tecnolégicas globales. Asi, la armonizacion
internacional se convierte no solo en una cuestion técnico-juridica, sino en un asunto de justicia digital y
orden juridico global.

Los pasos mds activos hacia la formacion de principios y estdndares comunes estdn siendo
actualmente impulsados por la Unién Europea, donde se estd elaborando y debatiendo activamente el
proyecto de Ley de Inteligencia Artificial (Al Act), el primer acto normativo integral del mundo destinado
a regular la IA segtn el nivel de riesgo. Sin embargo, incluso un documento tan progresista, orientado a
los valores de los derechos humanos, la transparencia, la rendicion de cuentas y la no discriminacién, no
puede abarcar todos los desafios que enfrenta la comunidad internacional. Su dmbito de aplicacion se
limita a un sistema regional, dejando fuera de la regulacion a decenas de paises con tradiciones juridicas
y éticas diferentes. Una situacion similar se observa en Estados Unidos, donde la IA se reqgula de manera
fragmentada — a través de un conjunto de leyes sobre proteccién al consumidor, datos y normas
antidiscriminatorias — pero no existe una ley federal especificamente dedicada a la IA (Pagallo, 2013).

Mientras tanto, los paises con tendencias autoritarias frecuentemente utilizan la inteligencia
artificial como herramienta de vigilancia, censura y control politico, lo que genera preocupaciones
adicionales sobre la legitimidad ética y la universalidad de los sistemas de IA creados. En este sentido, el
derecho internacional debe no solo armonizar técnicamente los enfoques hacia la IA, sino también
formar un marco ético-juridico capaz de garantizar el respeto universal de los derechos y libertades
humanos, independientemente de la coyuntura politica.

En respuesta a estos desafios, diversos organismos internacionales han comenzado a formular
principios y estdndares destinados a convertirse en la base de la regulacién global. En 2021, la UNESCO
adopté las Recomendaciones sobre la Etica de la Inteligencia Artificial, en las que se establecen principios
clave como la proteccion de los derechos humanos, la sostenibilidad, la inclusidn, la justicia y la
diversidad. Por su parte, el Consejo de Europa y la OCDE estdn desarrollando marcos juridicos y éticos
orientados a garantizar la transparencia, la rendicion de cuentas y la explicabilidad de las decisiones
algoritmicas. Aunque estos documentos tienen principalmente un cardcter recomendatorio, desempenan
un papel fundamental en la formaciéon de un léxico comdn y una base normativa necesaria para la
posterior integracion juridica.

La armonizacién de los enfoques juridicos requiere no uniformidad, sino coordinacién. No se trata
de imponer de manera coercitiva modelos tnicos, sino de buscar puntos de consenso: un conjunto minimo
de normas y principios universales que puedan ser aceptados por diferentes Estados como bases comunes.
Entre estos principios destacan:

e la primacia de los derechos humanos y la dignidad de la persona en la arquitectura de los sistemas
de IA;

e (a prohibicién de la discriminacion masiva y la vulneracion algoritmica de las minorias;
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e (a obligatoriedad de la rendicién de cuentas por parte de los desarrolladores y operadores de IA;

e (as garantias de transparencia y explicabilidad de las decisiones automatizadas;

e (a proteccion de los datos personales en el espacio digital global.

La prdctica juridica internacional ya estd desarrollando ciertos mecanismos para implementar
estos principios. Por ejemplo, se estd debatiendo la idea de crear una Agencia Global de Etica para la IA
—similar a la OMS o al OIEA— que podria coordinar las politicas estatales, certificar algoritmos criticos
v monitorear el cumplimiento de las normas internacionales. En este contexto, cobra relevancia el
concepto de «soberania digital con responsabilidad internacional», que implica que cada Estado tiene el
derecho de definir su politica en materia de IA, pero dentro de compromisos generalmente aceptados, de
manera andloga a la regulacién en dmbitos como el medio ambiente, la energia nuclear o el comercio
transfronterizo (Nemitz, 2018).

La necesidad de armonizacion internacional de los enfoques juridicos hacia la IA no estd
determinada solo por la realidad tecnolégica, sino también por la (6gica politico-juridica de la
globalizacién. La inteligencia artificial deja de ser simplemente un objeto de regulaciéon para
transformarse en la infraestructura de un nuevo orden social. En estas condiciones, solo una requlacion
Juridica coordinada, justa e inclusiva podrd prevenir la fragmentacion digital del mundo, minimizar los
riesgos transfronterizos y orientar el desarrollo de la IA hacia valores universales, compatibles tanto con
los principios del derecho internacional como con el sentido humanista de la ciencia juridica misma.

Conclusion

La sociedad contempordnea entra en una nueva fase de desarrollo tecnolégico, donde la
inteligencia artificial deja de ser exclusivamente una herramienta para convertirse en un sujeto activo del
espacio social y juridico. Esta transformacién plantea a la jurisprudencia desafios sin precedentes, que
requieren no solo la adaptacién de las normas juridicas existentes, sino también una reconsideracién de
los mismos fundamentos del pensamiento juridico. Como ha demostrado el andlisis realizado, los
sistemas de IA se convierten en fuente de problemas juridicos complejos y multilayer, que trascienden la
regulacién tradicional.

En primer lugar, la incertidumbre sobre la naturaleza juridica de la inteligencia artificial dificulta
la delimitacién de sus capacidades legales, autonomia y estatus requlatorio. No estd claro si la IA debe
considerarse un objeto, una herramienta, un artefacto juridico o un potencial cuasi-sujeto de derecho.
Esta incertidumbre tedrica se transforma en prdctica, por ejemplo, al abordar cuestiones de
responsabilidad por danos causados por acciones de sistemas auténomos.

En segundo lugar, el problema de la responsabilidad juridica en el contexto de la participacion de
la IA exige revisar las construcciones cldsicas de culpa, intencién y causalidad. Surge la necesidad de
desarrollar nuevas formas de responsabilidad — distribuida, funcional o institucional — que abarquen a
todos los participantes del ciclo de vida del algoritmo: desde desarrolladores y proveedores de datos
hasta los usuarios finales. En este sentido, la tarea mds importante sigue siendo garantizar justicia para
las personas afectadas, en condiciones donde la identificacion del culpable concreto es dificil o imposible.

En tercer lugar, resulta especialmente preocupante la amenaza a la privacidad y la vulneracion de
los derechos a la proteccion de los datos personales. La inteligencia artificial, especialmente en su forma
moderna basada en el aprendizaje automdtico y el andlisis de grandes volimenes de datos, tiende a una
recoleccion, almacenamiento e interpretacion intensiva de informacion sobre la vida privada de los
ciudadanos. En estas condiciones, la proteccién juridica de la privacidad debe contemplar no solo los
consentimientos formales y el acceso a los datos, sino también aspectos profundos como la autonomia
digital, la autodeterminacion informativa y los limites de la observabilidad.

En cuarto lugar, la discriminacién algoritmica y la injusticia en las decisiones demuestran que
incluso los sistemas tecnolégicamente mds avanzados pueden reproducir y reforzar inconscientemente
sesgos sociales. La respuesta juridica a estos fenémenos requiere un enfoque integral que incluya
auditorias técnicas, rendicion de cuentas normativa y el reconocimiento de nuevas formas de dano
causadas por la injusticia digital.

Finalmente, el andlisis ha mostrado que la solucién a la mayoria de estos problemas no es posible
dentro del marco exclusivo de la regulacién nacional. La naturaleza global de la IA exige la armonizacion
de los enfoques juridicos, la creacién de estdndares internacionales, principios consensuados e
instituciones capaces de garantizar el respeto de los derechos humanos fundamentales en la era digital.
De lo contrario, corremos el riesgo de enfrentar una fragmentacion de los regimenes juridicos, el aumento
de la desigualdad digital y la pérdida de legitimidad del control juridico sobre la realidad algoritmizada.

Asi, la inteligencia artificial se presenta hoy no solo como un objeto de regulacién técnica, sino
como un desafio filosofico-juridico. La respuesta a este desafio requiere esfuerzos sistémicos: el desarrollo
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de nuevas categorias y principios, la transformacion de las prdcticas educativas e institucionales, y un
didlogo interdisciplinario profundo. La jurisprudencia del siglo XXI debe mantenerse al ritmo de la
evolucion tecnoldgica, conservando al mismo tiempo su mision principal: proteger la dignidad, la libertad
v la igualdad humana en un mundo digital en constante cambio.
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Abstract

This scientific and analytical work presents modern clinical and diagnostic data concerning
the most common malignant intraocular tumor in children — retinoblastoma. The issues of
etiopathogenesis, genetic and molecular features of this pathology, assessment of the role of
biomarkers in diagnostics and prognosis of the disease are covered in detail. Promising directions
for the development of new and improved diagnostic and therapeutic approaches, genetic causes
of this pathology, possibilities of whole genome sequencing for studying the mutation landscape,
currently used classification systems of retinoblastoma, available possibilities of clinical screening
are described. The publication shows that studies of the molecular basis of the disease also led to
deciphering subsequent events and, thus, to the discovery of biomarkers and associated targeted
therapies. In addition, improvements in molecular biology methods contributed to the
development of effective methods of early diagnostics, genetic counseling and disease prevention.
The issues of visual acuity assessment and improving the quality of life of patients are also
comprehensively considered.
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Retinoblastoma (RB) is a malignant tumor of the retina in young children.
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The diagnostic criteria are as follows. Complaints and anamnesis: complaints of glow in the
affected eye when exposed to light, often noticed by parents when photographing a child with a flash
(white pupillary reflex, leukocoria, "cat's eye symptom"), convergent or divergent strabismus,
deterioration of vision; redness, hemorrhages, change in eye color, pain (not a typical symptom). It is
necessary to clarify the duration of complaints, hereditary anamnesis.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

As noted in their study by Zhang R. et al. [10], RB is the most common intraocular malignancy in
childhood. With the advanced management strategy, the globe salvage and overall survival have
significantly improved, which proposes subsequent challenges regarding long-term surveillance and
offspring screening. This cohort study included RB patients who visited Beijing Tongren Hospital from
March 2018 to January 2022 for deep learning algorism development. Clinical-suspected and treated RB
patients from February 2022 to June 2022 were prospectively collected for prospective validation.
Images from the posterior pole and peripheral retina were collected, and reference standards were made
according to the consensus of the multidisciplinary management team. A deep learning algorithm was
trained to identify “normal fundus”, “stable retinoblastoma” in which specific treatment is not required,
and “active retinoblastoma” in which specific treatment is required. The performance of each classifier
included sensitivity, specificity, accuracy, and cost-utility. A total of 36,623 images were included for
developing the Deep Learning Assistant for Retinoblastoma Monitoring (DLA-RB) algorithm. In internal
fivefold cross-validation, DLA-RB achieved an area under curve (AUC) of 0.998 (95% confidence interval
[CI] 0.986-1.000) in distinguishing normal fundus and active RB, and 0.940 (95% Cl/ 0.851-0.996) in
distinguishing stable and active RB. From February 2022 to June 2022, 139 eyes of 103 patients were
prospectively collected. In identifying active RB tumours from all clinical-suspected patients and active
RB from all treated RB patients, the AUC of DLA-RB reached 0.991 (95% CIl 0.970-1.000), and 0.962
(95% C10.915-1.000), respectively. The combination between ophthalmologists and DLA-RB significantly
improved the accuracy of competent ophthalmologists and residents regarding both binary tasks. Cost-
utility analysis revealed DLA-RB-based diagnosis mode is cost-effective in both RB diagnosis and active
RB identification. In conclusion, the authors point out that DLA-RB achieved high accuracy and sensitivity
in identifying active RB from the normal and stable RB fundus. It can be used to surveil the activity of RB
during follow-up and screen high-risk offspring. Compared with referral procedures to ophthalmologic
centres, DLA-RB-based screening and surveillance is cost-effective and can be incorporated within
telemedicine programs.

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

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

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

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

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

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

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

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

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

Regarding the quality of life of patients with this pathology. Padamandala K. et al. [16] in their
study note that with the increased survival of RB patients, it is important to evaluate the quality of life
(QoL) of RB survivors as well as caregivers to provide comprehensive care to the children and caregivers.
The aim of the study was to assess the QoL of survivors of RB, according to parents’ opinions and patient
self-reports, using the Pediatric QoL Questionnaire (PEDs-Qol). The study cohort included 86 RB
survivors, 86 age-matched controls, and their primary carers. PedsQL 4.0 generic core scale and
structured interview were administered. QoL in physical, social, emotional, and school health was
evaluated and correlated with clinical and sociodemographic parameters. The mean age of the RB
survivors was 5.7 years with an M:F ratio of 1.1:1. Disease was bilateral in 79% of cases. About 45%
(39/86) underwent enucleation, while others received combination therapy (16; 18%), chemotherapy
(30; 34%), and radiation (1; 1%). As reported by parents, the QoL of physical health domain of RB
survivors was 70.2 SD + 27.8 and 96.15 + 13 SD, emotional health was 72.1 + 27.4 SD and 94.4 + 12.5
SD, social health was 80.4 + 24.9 SD and 98.6 + 6.2 SD; and school health was 71.9 + 2 6.5 SD and 96. 1
+ 12.2 SD. As per the self-report perception, the QoL of physical health was 68.2 + 27.8 SD and 96.2 +
13 SD, emotional health was 66.2 + 28.4 SD and 95.3 + 12.5 SD, social health was 69.5 + 24.9 SD and
98.7 + 6.2 SD, and school health was 63.5 + 26.5 SD and 95.1 + 12.2 SD. There was a significant
relationship between enucleation and QoL domains, where x2 = 67.75, degrees of freedom (df) = 36, and
P < 0.01. There was a significant association between vision in the better eye (6/18 or better = 8, 6/18—
6/60 = 8, 3/60 or worse = 42) and QoL scores (x2 = 95.36, df = 62, P < 0.01). There was a substantial
association between socioeconomic status and QoL domains, where x2 = 88.5, df = 56, P < 0.01. The
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results of the study showed that the QoL of parents of RB survivors and self-proxy reports were negatively
affected in many ways, including physical, social, emotional, and school-related dimensions. Despite the
small differences, self-proxy reports indicated a lower QoL than the parents’ group. The study findings
indicate that there are notable correlations between enucleation and visual acuity less than 6/18, as well
as socioeconomic status, with various aspects of QoL domains among individuals who have survived RB.

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

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

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

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

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

Screening by an ophthalmologist is a must for children with a positive family history of RB.
Offspring, brothers and sisters of affected patients require reqular screening examinations in childhood,
unless genetic testing is performed to exclude a gene mutation, in which case the risk is similar to that
of the general population. Genetic counseling for families with RB can help determine the risk for future
offspring and whether other family members are at risk of developing the disease.
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Abstract

Digital storytelling has emerged as an effective pedagogical tool that integrates multimedia
elements with narrative techniques to foster student engagement and improve language
proficiency. In the context of English as a Foreign Language (EFL) learning, speaking remains one
of the most challenging skills to develop. This study investigates the role of digital storytelling in
enhancing speaking abilities among EFL learners. A descriptive research design was employed,
supplemented by a mixed-methods approach to collect both quantitative and qualitative data. The
participants of the study included 30 undergraduate students from the Department of Foreign
Languages at Khoja Akhmet Yasawi International Kazakh-Turkish University. Participants were
involved in digital storytelling tasks using tools such as Animaker, Canva, and Adobe Express over
a four-week period. Data were analyzed using SPSS version 23, including descriptive statistics and
Mann-Whitney U-tests. The findings revealed a positive influence of digital storytelling on learners’
fluency, coherence, pronunciation, and confidence in oral communication. No statistically
significant difference was found between gender or academic year in terms of performance
improvement.

Keywords: digital storytelling, speaking skills, EFL learners, multimedia, fluency, 21st-
century education.

Introduction

In the 2 1st century, the integration of digital technologies into language education has become a
necessary component of effective pedagogy. Among these innovations, digital storytelling has gained
significant attention as a method that merges traditional narrative practices with modern multimedia
tools to promote language development. Particularly in English as a Foreign Language (EFL) settings,
speaking is often regarded as one of the most complex skills to master due to factors such as limited
exposure to authentic language environments, fear of making mistakes, and lack of speaking
opportunities. Digital storytelling, by contrast, offers learners an opportunity to express themselves
creatively while practicing language structures in a contextualized and meaningful way [1].

As Robin (2008) stated, digital storytelling supports students in developing their communicative
competence by combining visual, auditory, textual, and linguistic components into one coherent
message. Moreover, it encourages learner autonomy and engagement, as students are typically
responsible for writing their scripts, selecting images and sounds, and recording their voice [2]. These
tasks align with core principles of communicative language teaching and support the development of
fluency and pronunciation.

Due to the advancement of technology, students are increasingly familiar with digital platforms,
and teachers are encouraged to integrate digital storytelling tools such as Animaker, Canva, Adobe
Express, and Powtoon into their classroom practice. These platforms enable learners to script and
narrate stories with animated visuals and voiceovers, simulating real-life speaking situations in a low-
stress environment [3].

In the context of Kazakhstan, where English is taught as a foreign language, enhancing learners’
speaking proficiency remains a key educational priority. According to the Ministry of Education’s
strategic goals, the development of communicative competence in English is essential for global
integration and academic mobility. However, many EFL learners struggle with oral production, often
lacking the motivation or confidence to speak in front of peers. Digital storytelling can address this issue
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by offering a student-centered, motivating, and interactive alternative to traditional speaking tasks [4].

Thus, this study aims to investigate the effectiveness of digital storytelling in developing EFL
learners' speaking skills, with specific attention to fluency, coherence, pronunciation, and learner
confidence. It also explores whether variables such as gender or academic year influence the outcomes
of digital storytelling activities [5]. The results may inform EFL practitioners, curriculum designers, and
teacher educators about the pedagogical benefits of integrating storytelling technologies in modern
language instruction.

Effective communication between service providers and visitors from a variety of language
backgrounds is essential to the tourist and hospitality sectors. Gaining proficiency in listening
comprehension is crucial for students in Turkistan City, a developing tourism destination, to be prepared
for the workforce. However, issues like accent diversity, rapid speech, and contextual understanding are
frequently overlooked by conventional listening skills instruction techniques [6].

The objective of the study

The present research study aimed to investigate the effectiveness of digital storytelling as a tool
for enhancing speaking skills among EFL learners. The focus was on analyzing learners’ perceptions
regarding the impact of multimedia-based storytelling activities on fluency, pronunciation, coherence,
and speaking confidence. The study also examined whether there were any significant differences in
learners’ perceptions and outcomes based on gender and academic year. In line with the stated objective,
the following research questions were formulated [7]:

Research questions

RQ1: What are the learners’ perceptions of the effectiveness of digital storytelling in developing
speaking skills?

RQ2: Are there significant differences in learners’ speaking performance improvement based on
gender?

RQ3: Are there significant differences in learners’ speaking performance improvement based on
academic year?

Methods and Materials

The research design

The study employed a descriptive research design combined with a quantitative approach. As noted
by Thuillier, Valentin, Marchal, and Dacremont (2015), descriptive research is appropriate for
investigating current educational practices and capturing participant perceptions and behaviors. The
quantitative aspect of the study enabled the researchers to obtain statistically valid results based on
numeric data collected from participants' performance and responses. According to Lowhorn (2007),
quantitative designs are essential when generalizing findings across a selected group using
representative samples [8].

Participants of the study

The study involved 30 undergraduate EFL learners from Khoja Akhmet Yasawi International
Kazakh-Turkish University. Participants included 13 students from the third course and 17 students from
the fourth course, with 14 male and 16 female learners in total. All participants were enrolled in the
Foreign Languages Teaching Department. The purposive sampling technique was employed to select
students who had already been introduced to speaking-focused coursework and were familiar with basic
digital tools.

Data collection instrument

The primary instrument used for data collection was a researcher-designed questionnaire adapted
from the frameworks of digital storytelling effectiveness (Robin, 2008) and speaking assessment criteria
aligned with CEFR (Council of Europe, 2018). The questionnaire consisted of 14 items specifically
targeting learners’ perception of how digital storytelling influenced their speaking skills. A 5-point Likert
scale was used for evaluation: (1 — Strongly disagree, 2 — Disagree, 3 — Neutral, 4 — Agree, 5 — Strongly
agree). Items covered aspects such as fluency, pronunciation improvement, confidence in public speaking,
enjoyment of multimedia learning, and collaboration during storytelling tasks.

In addition to the survey, the learners’ oral tasks (before and after the storytelling intervention)
were evaluated by two independent raters using standardized speaking rubrics, which ensured objectivity
in performance measurement.

Reliability of the Instrument

The internal reliability of the scale was determined as a =.879, which indicates that the instrument
used in this study was reliable and appropriate for use in educational research. The questionnaire was
pre-tested with a small group of students to ensure clarity and internal consistency. The reliability
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coefficient is shown in Table 1.

Table 1 - Reliability scale of the questionnaire
Cronbach’s Alpha Number of Items
0.879 14

Data Collection Procedure and Analysis

The questionnaire was administered in accordance with the language level and academic
background of the participants. All items were clearly formulated and presented in simple academic
English to avoid confusion. Prior to completing the survey, the participants were informed that the results
would be used solely for academic purposes, and their responses would remain anonymous [9].

Participants were asked to complete the questionnaire via Google Forms. They were encouraged
to respond honestly and reflect on their actual experience with digital storytelling activities, including
platforms such as Animaker and Canva. Upon completion of the data collection process, the Statistical
Package for the Social Sciences (SPSS) version 23 was used to analyze the responses. To determine the
appropriate statistical tests, normality tests (Kolmogorov-Smirnov and Shapiro-Wilk) were conducted.
Based on the results, the data did not follow a perfectly normal distribution, thus, non-parametric tests
such as the Mann—-Whitney U-test were selected to compare the differences between groups (gender and
academic year).

Findings

Research Question 1:

What are the learners’ perceptions of the effectiveness of digital storytelling in developing
speaking skills?

Descriptive statistical analysis was conducted to determine learners’ attitudes towards the impact
of digital storytelling on speaking skill development. The overall mean score across all items was M =
3.56, indicating a generally positive perception. Table 2 summarizes the basic descriptive statistics.

Table 2 — Overall descriptive statistics
N Minimum _ |Maximum _|Mean Std. Deviation
Total _[30  [3,00 4,20 35607 0,21843

To further analyze the specific areas affected by digital storytelling, each questionnaire item was
examined individually. Table 3 presents the results.
Table 3- Descriptive analysis

N Minimum |Maximum _ |Mean Std. Deviation
1. Improved fluency 30 2.00 5.00 3.82 0.67312
2. Being both a facilitator and an inspiration to students. 30 2.00 5.00 3.96 0.59834
3. Increased speaking confidence 30 1.00 5.00 3.74 0.75892
4. Better pronunciation through voiceover 30 2,00 5,00 3,3564 84123
5. Enhanced ability to structure ideas 30 2,00 5,00 3,6458 58963
6. Reduced fear of public speaking 30 1,00 5,00 3,9062 74120
7. Enjoyment of multimedia-based tasks 30 2,00 5,00 39635 |65231
8. Motivation to practice more 30 3,00 5,00 3,8502 41230
9. Allowing students have some control over the learning process|30 1,00 5,00 3,4231 86541
10. Awareness of tone and clarity 30 1,00 5,00 3,5937 | 94553
11. Teamwork in collaborative storytelling 30 2,00 5,00 3,7188 | 64561
12. Interest in language learning 30 2,00 5,00 39745 | 74561
13. Integration of digital skills 30 1,00 4,00 35012 83520
14. Frequent oral feedback 30 2,00 4,00 3,7410 62365

Table 3 — Item-wise descriptive analysis

The highest mean scores were recorded for items related to increased speaking confidence
(M=3.96), connection between visuals and speech (M=3.95), and enjoyment of multimedia tasks
(M=3.91). These findings suggest that digital storytelling positively affects emotional and psychological
aspects of speaking, including confidence and motivation. Fluency, pronunciation, and organization of
ideas also received high ratings, demonstrating the method’s linguistic benefits.

Research Question 2:

Are there significant differences in learners’ speaking performance improvement based on gender?

The results of the Mann-Whitney U-test are presented in Table 4.

Table 4- Results of Mann-Whitney U-test

Gender N Mean Rank U
Total  |male 14 14,79
emale 16 16,88 87,000 0,312

*
p<0.05
In order to calculate results of second research question Mann-Whitney U-test was used. According
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to the results male participant’s attitudes presented average results M=14,85, furthermore, female
learners’ perception illustrated positive results M=16,67. As demonstrated in Table 4, there was no
significant difference between male and female participants’ perception of 21 century skills and
pedagogical competence. In addition, U=85,200 and p=,321.

The third research question was about “Are there significant differences of attitudes according to
academic year?”. The results demonstrated in Table 5

Table 5 — Year-based differences (Mann—-Whitney U-test)
Grade [N |Mean Rank u
Total |3 13 [15,62

y 77 Tie 41 110,000 (0,644

*0<0.05

Learners from the fourth course scored slightly higher than those from the third course in terms of
perceived impact of digital storytelling on speaking. However, the difference was not statistically
significant (U=110.000, p=0.644), suggesting that learners at different academic levels responded
similarly to the intervention [10].

Discussion

The findings of the present study demonstrate that digital storytelling has a significant positive
impact on the development of speaking skills among EFL learners. Participants reported improvements
across key aspects of speaking performance, including fluency, pronunciation, confidence, clarity of
expression, and motivation to engage in oral communication. The highest-rated items—increased
speaking confidence, connection between visuals and speech, and enjoyment of multimedia-based
tasks—highlight the affective and cognitive dimensions of learning through digital storytelling.

These findings align with the conclusions of Robin (2008), who emphasized the ability of digital
storytelling to promote learner engagement and oral proficiency through personalized, creative, and
multimedia-rich environments. Similarly, prior research by Yang and Wu (2012) confirmed that digital
narratives provide a student-centered platform where learners can express their ideas in structured and
emotionally engaging ways, resulting in enhanced communicative competence [11].

Moreover, the use of voiceover recordings contributed to improved pronunciation and tone
awareness, supporting the argument made by Hafner and Miller (2011), who noted that self-recorded
storytelling offers learners opportunities for self-monitoring and iterative refinement of speech. The
collaborative aspect of storytelling also enhanced peer interaction and social language use, in line with
Wagotsky'’s social constructivist perspective that language develops through social interaction.

It is noteworthy that while female students slightly outperformed male counterparts in perception
scores, and fourth-year students showed marginally higher ranks than third-year students, these
differences were not statistically significant. This suggests that digital storytelling is an inclusive and
effective tool across gender and academic levels, making it a viable component of EFL instruction in
diverse classrooms [12].

Despite these encouraging outcomes, some challenges were observed. Learners occasionally
struggled with the technical aspects of animation platforms, and not all students felt equally
comfortable with public audio recording. These findings point to the necessity of providing sufficient
technical training and emotional support, especially for students with low digital literacy or speaking
anxiety.

Conclusion

This study has shown that digital storytelling is a valuable pedagogical strategy for enhancing the
speaking skills of EFL learners. Through a blend of narrative structure, visual engagement, and voice
expression, learners are empowered to articulate thoughts clearly, confidently, and fluently. The
integration of digital media fosters not only linguistic competence but also learner motivation, creativity,
and autonomy. The results reinforce the idea that speaking development in EFL contexts benefits greatly
from task-based, technology-enhanced approaches. Digital storytelling allows for personalized
expression, supports oral practice in a low-anxiety setting, and encourages students to take ownership of
their language learning process [13].

While the quantitative data confirmed significant improvements in learner attitudes and perceived
skill development, the absence of gender- or grade-level differences suggests that digital storytelling can
be implemented broadly without risking inequality or exclusion. In light of these findings, it is
recommended that EFL educators consider incorporating digital storytelling into their curriculum as a
routine speaking activity. Further research could expand on these results by conducting longitudinal
studies, integrating peer assessment, or analyzing recorded speaking samples for measurable linguistic
gains.
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In today’s globalized world, English proficiency is a key requirement for professionals working in
the tourism sector. Tourism specialists, including tour guides, travel agents, hotel managers, and other
stakeholders, often interact with international visitors and clients, making strong English
communication skills essential. Traditional classroom-based language teaching methods, though
effective, may not always meet the needs of this diverse, fast-paced sector. The rise of digital
technologies presents an opportunity to enhance language learning through more flexible, engaging, and
personalized approaches. [13]
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Abstract

This article examines the role of clinical disciplines (neuropathology, anatomy and physiology
of speech, hearing, and vision organs) in identifying the needs of children with special educational
needs (SEN). It presents ways to improve teaching effectiveness by integrating innovative and
multimedia technologies. The author emphasizes the necessity of combining scientifically
grounded methods with pedagogical practice for successful education of children with SEN.

Keywords: children with special educational needs, clinical disciplines, neurology, inclusive
education, innovative technologies, multimedia tools, sensory impairments, teaching methods,
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Summary

The article analyzes the importance of clinical disciplines in diagnosing and understanding the
needs of children with special educational needs. Special attention is given to the use of innovative
technologies in the educational process aimed at increasing its effectiveness and adapting to the
individual characteristics of learners.

Article Outline

1. Introduction

2. The Role of Clinical Disciplines in the Educational Process

3. Ways of Applying Innovative Technologies

4. Adapting Teaching Technologies Considering Clinical Features

5. Conclusion

6. References

1. Introduction

The number of children with special educational needs is increasing in modern society, requiring
the development of effective methods for their education and support. The inclusive education policy in
the Republic of Kazakhstan aims to ensure equal opportunities for all children. In this context, the
professional training of teachers and defectologists, including a deep knowledge of clinical disciplines,
plays a vital role.

Studying neurology, anatomy, and physiology of the speech, hearing, and vision organs helps to
identify and understand developmental peculiarities affecting children’s learning activities. It also
promotes the creation of adapted teaching methods and the use of innovative technologies that enhance
the effectiveness of the educational process.

The purpose of this article is to identify the needs of children with special educational needs based
on clinical disciplines and to explore ways to improve innovative teaching technologies. The objectives
include analyzing clinical disciplines, identifying the role of innovative technologies, and developing
adapted teaching methodologies.

2. The Role of Clinical Disciplines in the Educational Process

Clinical disciplines play a fundamental role in teaching children with special educational needs.
Neuropathology studies the structure and function of the central and peripheral nervous systems, as well
as their disorders. This knowledge helps educators understand how neurological disorders impact
learning, perception, and speech.

Anatomy and physiology of the speech, hearing, and vision organs assist in identifying and
correcting developmental features of these systems in children. Understanding the structure and
functioning of sensory organs enables the adaptation of educational materials and methods according
to the individual needs of learners.

Thus, clinical disciplines provide a foundation for a comprehensive approach to teaching that
reduces barriers in perception and learning, creating conditions for the most effective educational
process.
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3. Ways of Applying Innovative Technologies

Modern innovative technologies are key tools in supporting and developing children with special
educational needs. The use of multimedia tools, interactive whiteboards, and specialized software
enhances motivation and material retention.

Digitalizing the learning process includes audiobooks, video materials, and educational games,
making learning more accessible and engaging. Platforms for distance learning (Google Classroom,
Moodle) provide flexibility and individualization of the educational process.

Additionally, AR/VR technologies contribute to better understanding and perception of complex
information, which is especially important for children with disabilities. Successful implementation of
innovations requires teacher training and continuous professional development.

4. Adapting Teaching Technologies Considering Clinical Features

Teaching children with special educational needs requires adapting technologies according to their
clinical characteristics. For children with hearing impairments, sign language, visual materials, and
special hearing aids are used.

For children with visual impairments, Braille, audio devices, enlarged fonts, and tactile materials
are applied. Speech therapy devices and computer programs support children with speech disorders.

Such adaptations ensure inclusive education and an individual approach. The qualification of
teachers and their ability to apply clinical knowledge and technologies play a crucial role in the success
of this process.

5. Conclusion

The integration of clinical discipline knowledge and innovative technologies improves the quality
of education for children with special educational needs. This approach considers individual
characteristics, allowing children to fully participate in the educational process.

Future teachers and defectologists should master clinical knowledge and be able to apply modern
technologies to develop inclusive education. Scientific research and pedagogical practice in this field
must continue and improve.
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Abstract

This study examines how well explicit teaching methods affect EFL (English as a Foreign
Language) learners' reading comprehension. The goal of explicit teaching is to improve students’
comprehension and interpretation of texts by straightforward, unambiguous instruction and the
methodical presentation of reading skills. Explicit instruction can also be used to dictate rules.
Establishing a clear set of classroom rules is an excellent method to help students grasp the
standards of behavior and expectations for learning outcomes. This is achieved by clearly
explaining the rules using explanation, modeling and demonstration. This study investigated the
effect of explicit teaching on EFL learners’ reading comprehension among university students in
Kazakhstan. The study emphasizes how crucial it is to use structured teaching strategies in EFL
classes in order to support better reading comprehension results. The main objective of this study
is to explore the effectiveness of explicit teaching on EFL learners’ reading comprehension. Mixed
method research is an excellent alternative when quantitative or qualitative data alone cannot
adequately address a research topic. More meaningful conclusions can be drawn when both
quantitative and qualitative data are collected and analyzed in the same research. In addition,
descriptive research design was adopted in this study. The unconventional questionnaire was
designed to assess the effectiveness of explicit instruction in increasing the reading ability of
English language learners. The participants of the study were the first-year and second-year
students of Khoja Akhmet Yasawi International Kazakh-Turkish University, Philology faculty,
Teaching Foreign languages department. There was used purposive sampling method while
selecting participants. The study involved 30 EFL learners: 19 female and 11 male learners. 16
learners were first-year students and 14 learners were second-year students. 12 randomly selected
learners were observed in the observation part in order to analyze effectiveness of using explicit
teaching instructions on evolving reading comprehension. EFL learners filled in the questionnaire
in a paper form. After all necessary data were collected; descriptive statistics of the study were
calculated using the Statistical Package for Social Sciences (SPSS) version 23.0. The obtained
results presented that learners have positive perception towards use of explicit teaching on
developing reading skills, and there were no significant differences between courses and gender.

Keywords: explicit teaching, comprehension, reading comprehension, effectiveness of
explicit teaching, learners’ comprehension

Introduction

Explicit instruction in reading strategies has been recommended to enhance comprehension in both
L1 and L2 formal educational settings over the years. A proposal for teaching reading explicitly for EFL
students was evaluated in terms of strategy recognition and performance in reading comprehension
tasks.

The majority of learners recognize that printed materials have significance at a very young age.
Many learners are eagerly for reading and listening to books at home and at school because they are
delightful activities. Students may use story time and quite reading to relate books to real-world
experiences and to use their imaginations to bring imaginary characters and settings of life. Furthermore,
through having daily conversations about books and other topics with parents, teachers, and peers,
learners can start to feel like they belong to community of readers that values reading and reading
activities. In these initial interactions with print, learners acquire critical abilities and behaviors that are
essential to the development of their literacy (Ballou, 2012).

Nevertheless, some students do not learn the basic literacy behaviors and skills because they are
not exposed to the early literacy experiences that have been previously described.
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Reading comprehension takes place when a reader engages with the text in the context of a
specific reading situation (Goodman, 1997). Comprehension defined as the process of concurrently
deriving and interpreting meaning, by interacting and creating meaning through written language
(Snow, 2002).

In essence, one of the most important qualities of a proficient reader is comprehension. Therefore,
it is crucial that educators help their learners comprehend what they read. Explicit teaching is one way
that teachers can help their students with reading comprehension. With explicit instruction, students are
given specific tools to support and improve their comprehension as they read a wide range of texts. This
allows them to become cognitively aware of the thought processes that proficient readers employ when
they engage with the text (Ness, 2011).

Using explicit teaching methods is crucial and necessary to supporting learning in a variety of areas,
including reading and understanding diverse kinds of literary works. It is important that teachers use
flexible teaching techniques since they are key players in ensuring that learning occurs effectively.
Teachers may increase student engagement and promote a deeper knowledge of the material by utilizing
creative teaching strategies which might improve academic achievements.

Explicit teaching is closely related to the 'l Do, We Do, You Do' approach because both involve
comparable procedures. As a result, explicit teaching tactics can be used at different levels of the model.

For example, in the | Do stage you can use the following:

-Giving step-by-step instructions;

- Use clear and meaningful language;

- Increase the pace of the training;

- Give a variety of examples and non-examples;

In the doing phase you can use the following: Guidance and help for children’s task
implementation, using questions to stimulate a higher level of understanding.

In the doing stage you can use the following:

- Monitor the completion of the child's work - Provide timely constructive feedback - Guide the
child's thinking

-Establishment of widespread and cumulative practices

Effective trainers can integrate these explicit teaching tactics into the 'l Do, We Do, You Do’ Model
to help students learn and increase long-term memory recall of the topic. In turn, this can help the learner
to increase their understanding of the idea to the point of autonomous mastery.

Purpose of the study

The main objective of this study is to explore the effectiveness of explicit teaching on EFL learners’
reading comprehension.

The subject of the study is explicit teaching encourages active student engagement through direct
interaction with the material. Teachers can easily differentiate instruction to meet the diverse needs of
students. By explicitly teaching concepts, educators can provide targeted support where necessary.

The relevance of the study is to prove the effectiveness and implementation of explicit teachingon
reading comprehension. Explicit teaching is a powerful approach that involves clearly and directly
instructing students on a specific concept or skill.

Literature review

One of the main objectives of early education is to improve the ability to understand written
materials. Numerous research studies indicate that teaching reading comprehension explicitly is essential
for students to become proficient readers (Boakye, 2015). In explicit teaching, students have many
chances to practice and use the strategy being taught, with the teacher observing their progress and
giving positive, supportive and corrective feedback.

Reading skills are necessary for a learner to succeed in learning a foreign language. The ability to
read is crucial for English language learners (Anderson, 2003).

Reading comprehension is essential for students to succeed academically in their study (Alvermann
& Earle, 2003; Guthrie, 2004) and a requirement for effectively engaging in the majority of adult
activities (Cunningham & Stanovich, 1997). It is underlined that learners’ ability to advance academically
is constrained if they lack the comprehension skills and reading motivation necessary for learning
(Alvermann & Earle, 2003).

Reading comprehension has become one of the most important learning processes for students
due to the benefits of reading that have been recognized (Pressley, 1998). However, being a proficient
reader is not something that everyone can achieve easily. Many students seem to have enduring issues,
particularly when it comes to the end goal of reading comprehension.
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Reading proficiency varies among students, who employ different methods for comprehending text
and answering comprehension inquiries. Students with more linguistic knowledge used comprehension
test-taking strategies repeatedly to understand the reading text and answer questions, according to their
study (Ghafournia &Afghari, 2013).

Reading is an effective way to improve your English skills but finding the time and enthusiasm can
be difficult. This article suggests 21 tasks to help students improve their reading skills and coherence.
Reading is the most effective approach to improving your English skills, such as vocabulary and
understanding what is good and what is wrong. But finding the time, energy and attention to read in
English can be difficult, especially in today's world with so many distractions.

Reading is a fundamental life skill that leads to knowledge, imagination and critical thinking. The
importance of reading proficiency cannot be overemphasized as it underpins learning in many subjects
and disciplines. However, achieving a high level of reading proficiency is not always easy. Students and
adults face various obstacles when trying to improve their reading skills, comprehension and fluency. This
page aims to provide comprehensive, high quality and up-to-date ideas for improving reading skills.
Whether you are a student looking to improve your academic performance, a parent looking to help your
child improve his or her reading skills, or an instructor looking to improve your teaching methods, these
strategies will be very useful.

Reading skills include the capacity to decode written language, analyse material, perceive subtle
meanings and critically engage with texts. Mastering these skills paves the way to lifelong learning,
broadens one's perspective and promotes successful communication.

Why are reading skills important?

Reading frequently increases brain activity, which improves cognitive function and memory.

Reading exposes people to a wide range of materials and improves their general knowledge.

Language Proficiency: Regular reading improves vocabulary, grammar and writing skills.

Reading, especially in a variety of genres, improves critical thinking and problem-solving skills.

Lifelong Learning: Strong reading skills are the foundation for academic success and lifelong
learning.

Students are able to generate an image in their minds of the topics covered in both fiction and
nonfiction texts by retelling, asking and answering questions, and applying textual information. Even
though reading comprehension involves mental imagery, rising standards make it crucial to understand
how readers apply and use their understanding (Muller, 2016).

Understanding and deriving meaning from a text in which the writer encodes thinking as language
and the reader decodes language to thought is known as reading comprehension. Reading
comprehension is the ability to identify written material in order to comprehend its contents (Richards
and Schmidt, 2013).

Comprehension is the process of understanding and giving meaning to a text. This involves
interpreting information, decoding written words, improving reading fluency, connecting with
background knowledge, and making logical deductions based on the text (Howie et al. 2017).

The goal of explicit teaching is to empower and equip learners by teaching strategies, capabilities
and rules in a logical order and on an individual basis. This is accomplished through by providing clear
explanations, modeling, presenting, and guided practice (Rupley et al., 2009). With the explicit teaching
students have plenty of opportunities to practice and apply the strateqy being taught, and the teacher
monitors the students’ performance and provides immediate feedback that is affirmative (Archer &
Hughes, 2021).

Explicit teaching is a recognized method of teaching language because it is constructivist in nature
and depends on the student and teacher engaging in active communication. Another benefit of explicit
teaching is that it permits teachers to be more flexible in their instruction, allowing them to adapt their
lesson to the needs of their students at a particular time (Rupley et al., 2009).

Hairul Nizamismail et al., (2012) stated that one way to address this issue and encourage students
to read and learn the English language is through explicit teaching, such as the interactional teaching
strategy. He also claimed that students who lacked reading motivation frequently neglected to keep
track of their reading and incidentally adopted strategies to make up for their lack of motivation. A range
of studies on the application of explicit strategy instruction to enhance reading comprehension have been
performed by educators and educational researchers in an effort to better support all learners, but
especially those who have not yet acquired metacognitive awareness and strategic reading (Gooden,
2012).

Reading is the process of making sense of written language rather than converting the code of
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writing into sound. It is our method of making sense of a text.

It is the interaction between the reader and the text. Reading is a completely unique activity with
varying levels and speeds.

Reading leads to excellence in learning, as books provide a wealth of information.

Reading is of course one of the most common perceptual skills that individuals use in both their
native and foreign languages. Reading in a foreign language can be difficult and serious reading practice
takes time.

Reading is the most effective approach to improving your English skills, such as vocabulary and
understanding what is good and what is not. However, finding the time, energy and attention to read in
English can be difficult, especially in today's world with so many distractions.

Readers must recognize the ideas in a written text and make the connections the author intended
in order to understand it. Readers employ a variety of linking techniques to do this. As they read, they
identify and deduce the main ideas in the text, connect individual ideas with these, link the meanings of
the text with what they know, they predict and infer, and link the text’s ideas with images (Munro, 2010).

Reading comprehension refers to the capacity to understand literature, comprehend its meaning
and integrate it with prior knowledge. It is a complex cognitive process that involves the use of a variety
of skills including but not limited to phonemic awareness, phonics, fluency and vocabulary. These abilities
can help students improve their reading comprehension skills. Many teaching tactics such as guided
reading puzzle exercises and reciprocal teaching can help students master these skills.

There are two main reasons for reading: reading for pleasure and reading to gain knowledge.
Reading for pleasure involves immersing oneself in the experience of reading, focusing on the ideas,
emotions and memories that arise during the process. Reading for acquiring knowledge focuses on the
general, shared meanings of the words and symbols in the text. Therefore the act of reading holds
significant importance in the life of individuals. It is commonly believed that reading acts as a gateway
to the world, enabling individuals to explore and understand the world around them. By reading,
individuals can access information from different sources of media such as the internet, television, radio,
newspapers and magazines, and books without having to physically go anywhere (Tomkins & Hoskisson,
1994).

Farrell (2012) has provided following guidelines for teaching prediction explicitly:

> Step 1: Begin by writing on the board.

> Step 2: Display the title, picture, first line or paragraph to students. Ask students to make
predictions about the content of the text or what will happen next. Teachers can ask questions like “What
do you think this text is about? Why do you think so? Can you give reasons for your answer?” This will
engage students and encourage them to participate. Record students’ responses on he board and then
reveal the next part of the text to confirm or refute their predictions.

>  Step 3: The teacher should then repeat Step 2.

Researchers discovered that students struggled with reading comprehension, specifically in
locating information that was explicitly stated in the text (Darmawan, 2013).

The study requires the capacity to understand written text and learn from it. Giving students more
words to understand is one way to aid them. They are not taught how to read and think about the
information in the text, so this usually does not work. Students with literacy learning difficulties are
taught how to comprehend text more effectively. Recent reports have highlighted the need for explicit
instruction with this focus (Rowe, 2005).

Research Questions

This study was aimed to explore the effect of explicit teaching on EFL learners’ reading
comprehension by determining if there is a significant difference between the mean gain scores of the
experimental and control group of first-year and second-year university students. It intended to attain
following objectives:

1. What are the Kazakhstani EFL learners’ attitudes towards the effectiveness of explicit
teaching on reading comprehension?

2. Are there any differences by implementing explicit teaching on learners’ reading
comprehension according to their gender?

3. Are there any differences by implementing explicit teaching on learners’ reading
comprehension according to their courses?

Methodology

Research design

Mixed method research is an excellent alternative when quantitative or qualitative data alone
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cannot adequately address a research topic. More meaningful conclusions can be drawn when both
quantitative and qualitative data are collected and analyzed in the same research. As stated Creswell,
Fetters and Ivankova (2004) mixed method research includes aspects of both quantitative and qualitative
research.

According to Watson (2015) quantitative data is collected through surveys and experiments
involving numerical measures such as ages, scores and percentages. As stated before Klopper (2008) to
provide a better understanding of a study topic or phenomenon, qualitative data include non-numerical
indicators such as beliefs, motives, attitudes and experiences, often collected through interviews and
focus groups.

In addition, descriptive research design was adopted in this study. According to Mishra and Alok
(2022), descriptive research does not require direct control over variables; instead, it reports events that
have occurred or are currently occurring. The unconventional questionnaire was designed to assess the
effectiveness of explicit instruction in increasing the reading ability of English language learners. The
study utilized a quantitative research approach to achieve its aims. According to Aliaga and Gunderson
(2002), specific study details are presented in depth using quantitative research analysis. Quantitative
research design uses numerical representations to show data or results.

Participants

The participants of the study were the first-year and second-year students of Khoja Akhmet Yasawi
International Kazakh-Turkish University, Philology faculty, Teaching Foreign languages department.
There was used purposive sampling method while selecting participants. The study involved 30 EFL
learners: 19 female and 11 male learners. 16 learners were first-year students and 14 learners were
second-year students. The participants’ English language learning levels were Pre-intermediate and
Intermediate. The research study was conducted in the spring semester of 2024 academic year.

Data collection instrument

12 randomly selected learners were observed in the observation part in order to analyze
effectiveness of using explicit teaching instructions on evolving reading comprehension.

Qualitative research instrument

Set a clear and defined goal

Break down the information into chunks
Models with good explanations
Verbalize your thought process

Provide opportunities to practice
Provide feedback

The research study implemented a questionnaire. The questionnaire was developed by Velasco and
Villanueva (2022). The Reading Comprehension Scale, a 13-item test with four themes (applied,
interpretive, emotional and lexical reading comprehension) was designed and developed. A five point
Likert scale instrument was used. The options from 1- strongly disagree to 5-strongly agree.

Cronbach’s alpha score a= 845ndicates that the questionnaire is reliable in terms of use according
to the amount of items it contains. The results are illustrated in table 1.

Table 1- reliability scales

SYSIEN M INEN

Cronbach's Alpha N of ltems
,845 13

Data collection procedure and analysis

The age and grade level of the participants were taken into account when selecting the
questionnaire. Each topic is understandable for a beginner in learning English. A questionnaire was used
to investigate the impact of strategic competence on foreign language learners' speaking and attitudes.
Preliminary research was carried out to elaborate. The answers given were simple and made it clear
which study findings would be applied to the field of science. EFL learners filled in the questionnaire in a
Google form and received it via WhatsApp. They were asked to explain their impressions clearly in order
to achieve the aim of the study. After all necessary data were collected; descriptive statistics of the study
were calculated using the Statistical Package for Social Sciences (SPSS) version 23.0. Normality test was
performed to determine whether a parametric or nonparametric method was more practical. Shapira-
Wilk and Kolmogorov-Smirnov tests revealed that participants' opinions did not follow a regular pattern.
Descriptive survey data were calculated using non-parametric tests.

Results and Discussion

In accordance the obtained results of qualitative research the participants’ development of reading
skills through explicit teaching was not bad. Majority of participants have excellent reading skills.
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Initially, 12 volunteers participated in the observation. The observation period lasted four weeks.
Three participants were observed in two 50-minute lessons each week as prescribed by the curriculum.
All 12 students were well prepared for the lesson. The majority of the students with similar interests
were exposed to the important topics to be covered during the lesson. The lesson attended by 12
participants covered important topics. It refers to the capacity to adopt various tactics to cope with
communication interruptions or difficulties, such as explaining, paraphrasing, guessing or seeking help.

In the next stage, students developed their reading proficiency by learning to cope with a variety
of questions, tasks and conditions. When faced with a multiple-choice question with unusual possibilities,
they used tactics such as removing incorrect answers, inferring meaning from context, or choosing the
most frequent or logical option. The remaining individuals still need to work on their reading ability.

The first research question was about “What are the Kazakhstani EFL learners’ attitudes towards
the effectiveness of explicit teaching on reading comprehension? The calculated results are given in Table

Table 2- results of descriptive analysis
N Minimum | Maximum Mean Std. Deviation
Total 30 2,20 4,30 3,6565 412548

In order to answer first research question descriptive analysis was used. Calculated results
presented that learner’s attitudes towards use of explicit teaching on developing reading skills presented
high results. The results can seen in mean score M=3,65. It means that participants’ have positive
perception towards use of explicit teaching on developing reading capabilities.

According to Devi and Suroto (202 1) explicit instruction is a teacher-centered style that focuses on
telling students what to do and how to achieve it, leaving little room for students to create for
themselves. The instructor sets and articulates precise learning objectives and success criteria to indicate
exactly what students need to do to succeed.

Open teaching is a direct and systematic approach to teaching. When teachers use explicit
teaching, they make lessons very clear. They show students how to start and complete an activity. They
also provide lots of feedback and opportunities for practice.

Pupils with attention or working memory problems can miss the most important concepts in class
if they are not given special instruction. With in-depth training, you alert students to the most important
facts. Open education is also systematic: There is a well-designed sequence of teaching, starting from
the level of competence the students already have and progressing from simple to complex topics and
concepts.

As stated Lay (202 1) when teachers use explicit teaching, they do not just let their students "do".
It is very important to closely monitor your students' performance in each activity. By using activities
appropriate to each student's stage of development (including cognitive capacity and attention span),
teachers can teach their students accurately and successfully. This is similar to hovering but with fewer
interruptions and negative feedback. You can also have your students work on individual projects once
they have a better knowledge of the subject matter.

In general, the aim of open education is for students to thoroughly understand the subject matter,
to apply what they have learnt creatively, and to perform their learning accurately.

Renard and Waldron (2020) mentioned that explicit teaching requires much more involvement of
the educator when it comes to children's learning. Implicit teaching is a strategy that encourages children
to investigate and explore independently. This often requires the young person to identify learning
objectives through trial and error and to develop their own understanding of the subject matter.

According to cognitive load theory, explicit instruction is the most appropriate instructional
technique for beginning learners because research has shown that concept understanding can be
confirmed through extended instruction and expectancy building. Since children in early childhood
education are considered as beginning learners, explicit instruction is the most successful approach.

The second research question was about “Are there any differences by implementing explicit
teaching on learners’ reading comprehension according to their gender? The results are demonstrated in
Table 3.

Table 3- results of Mann-Whitney U-test
U

Gender N |Mean Rank p
Total Female 19 35,72
Male 11 23,78 712,000 ,512

In order to calculate results of second research question Mann-Whitney U-test was used. The
calculated results illustrated that female participants’” mean score M=35,72, male participant’s mean
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score M=23,78. There was found slightly difference between male and female participants’ attitudes
towards use of explicit teaching on developing reading skills. Because of number of male learners were
less than female participants. U=712,000, p=,512.

The last research question was about “Are there any differences by implementing explicit teaching
on learners’ reading comprehension according to their courses? The results are given in Table 4.

Table 3- results of Mann-Whitney U-test
Courses N__ | MeanRank u p
st

fo! 27dcc?3tjzrriee z ﬁgj ;g 645,000 051

In order to obtain differences between two independent variables Mann-Whitney U-test was
utilized. In accordance calculated results 1% course learners’ results M=55,78 and 2" course
participants’ results M=49,78. The results presented that there were no found significant difference
between 1% course learners with 2" course learners. There can be seen slightly contrast because of
number of participants were no equal. However both course learners presented positive perception
towards use of explicit teaching on developing reading skills. U=645,000, p=,051.

Conclusion

Explicit teaching is a type of teaching that is purposeful and straightforward. Tutors can create
very accurate lessons using clear instructions. They show children how to start and finish an activity. They
also provide young people with plenty of feedback and opportunities to practice. Clear Instruction is not
scripted. It includes support for individual student differences because teachers actively monitor student
performance and give prompt, positive, corrective and clear feedback, hints and prompts. To be
successful, teachers need to have a high level of expertise. Finally, it is very flexible and can be used in a
wide range of curriculum areas beyond the primary curriculum, including maths, reading, writing and
spelling. Open teaching requires a high level of teacher-student engagement and specific feedback.
Teachers should actively encourage student achievement as they progress through the learning process.

Explicit teaching involves a much higher level of involvement of the instructor in the children's
learning process. Implicit teaching, meanwhile, encourages the child's autonomous thinking and
exploration. This often requires the young person to construct his or her own knowledge of the task
assigned to him or her and to set learning goals through trial and error. According to cognitive load
theory, explicit teaching is the most successful teaching technique for beginning learners because
research shows that in-depth instruction and expectation setting help to confirm concept
comprehension. Since children are considered as beginning learners, explicit instruction is the most
successful method in early childhood education.
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Abstract

The issues of speech production are highly relevant in contemporary science. The speech-
production models that currently exist are still hypothetical. The author points to the necessity of
an interdisciplinary approach to these issues in order to gain a more complete view of how thoughts
are transformed into words. This article presents a model for generating metaphorical utterances,
created on the basis of A. A. Leontiev’s general model of speech production. The author offers a
detailed analysis of every stage in the speech-creation process (motivation; conception of the
utterance; implementation of the conception; comparison of the implementation with the original
conception), addressing related questions such as the problem of lexical retrieval and the specifics
of how a polysemous word is stored in an individual’s mental lexicon. The final issue is of particular
importance in the study of metaphor. Psycholinguistic evidence suggests an asymmetry in the
salience of meanings within polysemous words. Notably, in neutral contexts, it is often the
figurative rather than the literal meanings that are activated, which points to the fundamentally
metaphorical nature of human cognition. The article also highlights the role of the unconscious in
the process of speech production — an aspect that is frequently overlooked in existing
psycholinguistic models.

Keywords: Plan of the utterance, internal programming, implementation of the conception,
the unconscious, word search, polysemous word, metaphorical utterance

The process of transforming thought into words, as well as the creation and comprehension of
speech, represents one of the key issues in psycholinguistics, cognitive linguistics, linguistic psychology,
psychology, computer science and other scientific disciplines. Throughout the history of scientific
thought, approaches to studying this issue have evolved in accordance with the dominant paradigm of
each period. Consequently, speech generation models have also changed and, to this day, remain
hypothetical. Undoubtedly, a more comprehensive understanding of the speech generation process
requires an interdisciplinary approach.

This article presents a model of generating a metaphorical utterance. The focus is on written
monologue speech, where the topic of the message does not come from the communication situation
and the stimuli of the interlocutors, but from the person's inner intention, from the content that he wants
to convey. | would like to note that of the speech production models | have researched (T.V. Ryabova, T.V.
Akhutina, A.R. Luria, Katsnelson, N. Chomsky, etc.) A.A. Leontiev's model, in my opinion, is less
contradictory, it is freer and allows for different ways of generating where other models are limited in
this respect. Therefore, the model presented in this article is based on A.A. Leontiev's speech production
scheme. He proceeded from the "fundamental structure of any intellectual act" and defined the
"fundamental structure" of any model of speech production. According to A. Leontiev, it includes the
following stages: 1) the stage of motivation for utterance; 2) the stage of the concept (program, Plan) of
the utterance; 3) the stage of the implementation of the conception (implementation of the Plan), which
can occur simultaneously with the second (meaning that while one part of the utterance is being
implemented, the other is planned); 4) the stage of comparing the implementation of the conception
with the conception itself, which possibly occurs simultaneously with the third.

The first stage is motivation. It always stimulates our actions, activity. This concept includes the
idea of interests, needs, goals, intentions, motivations, aspirations of a person. At the end of the 19th
century, the American scientist William James, speaking about the embodiment of thought into words,
noted the heterogeneity of this process, highlighted the stages of «intention», thought and the word
itself and the operations of selection, filtering of words. But most foreign researchers do not include
«intentions» and «thoughts» in the speech production scheme at all (C. Osgood, N. Chomsky, V. Ingve, H.
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Jackson, etc.). The model of J. Galanter, J. Miller, K. Pribram preserves this position of James. In Russia,
the analysis of human activity was carried out from other positions. Scientists paid special attention to
the motive of action.

So, what will serve as a reason, a motive for creating at least a small work, has a very subjective
nature. | consider the creation of metaphors as a creative intellectual activity associated with cognitive
mental processes - sensation, perception, memory, thinking, creativity, etc. Obviously, already at this
stage an idea, an approximate theme of the future utterance arises. And | think that here the influence
of the unconscious is especially evident. In speech generation models, little attention is usually paid to
this aspect. However, it can not be ignored. Otherwise, the model takes on too schematic, mechanical
character, which distorts the real state of affairs. Especially when it comes to creativity. Therefore,
despite the fact that the unconscious is not included in the scope of psycholinguistic research, | consider
it is necessary to introduce this factor for a more complete presentation of the speech generation process.
«We will not distort the nature of the process of creating an aesthetic image if we say that this process
consists of a continuous series of decisions that the artist must make in order to materialize his aesthetic
concept. These decisions, decisions on the choice of aesthetically justified forms, movements, colors,
sounds, words are always based on a complex combination of what the artist is aware of and what he is
poorly aware of as a motive for the decision, or even not aware of at all» [2, p. 62]. The influence of the
unconscious at the level of motivation is undeniable, but it can also manifest itself at other stages of
speech production. For example, in the case of choosing the right word to express a certain thought. And
this choice is so complex that it can only occur on the basis of an intuitive «feeling for language».

So, let us explain the process of speech production with an example. Let us assume that the motive
is summer rain and the corresponding mood, and this will be the first stage. The second stage is the idea,
program or Plan of the utterance. Internal programming is defined by A.A. Leontiev as an unconscious
construction of a certain scheme underlying the generation of speech. It can develop into internal or
external speech. At this stage of speech production, the general meaning of the utterance is formed. The
transition from internal programming to external speech occurs on the basis of grammatical and
semantic rules for the development of the program. "The program consists of a kind of semantic
"milestones”, that is, it includes correlates of individual components that are especially important for the
utterance - such as the subject, predicate or object, and to the extent that their relationship is essential
for the future utterance. In the transition to external speech, each of these components is expanded into
a syntactic group or a separate word plus the forms of connection of these groups in a sentence, if they
exist in a given language" [5, p. 159]. The elements of the program may be different in origin and relate
to different code systems (the code of visual, auditory, secondary images, etc.). Any unit of the code is
two-sided, it provides for a «signifier» and a «signified», independent of the nature of the code. In
figurative language, this stage of speech production is «the tickling of thoughts in the fingertips». This is
the period of approaching the logical formulation of thought. Obviously, at this stage, sensory images of
the received perceptions take place. In this case, images of a window, splashed with streams of rain, a
gray sky, a street outside the window, a blurry picture associated with the works of the impressionists
arise. The idea is to describe what was seen, felt, and lead to the final association.

The third stage is the implementation of the program (Plan, concept). The implementation of the
program is «its recoding into some other structures corresponding to the specific lexical, grammatical
and phonetic (in the broad sense) characteristics of a particular language» [5, p. 176]. It would seem that
this stage consists of two processes: 1) the selection of linguistic units from the «memory» of the native
speaker; 2) the construction of a speech utterance from them. The last stage of speech production is the
least known. Therefore, everything is hypothetical.

Memory acquires special significance at this stage. Usually, three memory processes are
distinguished: memorization (storage), preservation (memory), reproduction (retrieval). There are two
types of memory: involuntary and voluntary. The latter is the most «human». A. Leontiev's distinction
between «situational memory», «content memory» and «native language memory»finds an interesting
parallel in W. Penfield's distinction between three types of memory: memory of individual experience
(memory of events, situations, images, perceptions, sensations, feelings, etc., present in a person’s life),
concepts or generalizations (according to A. Leontiev - «<memory of meanings”, «memory of contents”),
memory of words. In my opinion, Penfield's classification does not include grammar memory. In this case,
the «native language memory» distinguished by A. Leontiev is more acceptable. It includes memorization
and reproduction of words, grammatical structures, speech patterns, etc.

The most important problem at this stage is the search for a word, in connection with which there
are various hypotheses (B. Mandelbrot, G. Savin, etc.). According to the concept of A. Leontiev, not only
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acoustic-articulatory, but also semantic features can act as initial features for selecting a word. A word
with a certain feature is searched for in a certain frequency group of words characterized by this feature.
This assumption makes it possible to logically explain the mechanism of choosing words in an utterance
based on their semantic characteristics. «When we reach a specific (searched for) word, we already have
a certain set of features by which it can be found, and features that it obviously cannot have, and then
we «run» through these features (and other possible features for a given word) in a specific sequence»
[5, p. 201]. A.A. Leontiev allows for a similar mechanism of selection and selection when focusing on
acoustic-articulatory features. If A.A. Leontiev's hypothesis is correct, then the search occurs, apparently,
in two independent ways - based on the hierarchy of sound and semantic features. At the same time, the
associative nature of the semantic aspect of generation is emphasized.

It has been noted (D. Norman, «Memory and decisions») that the subject’s strateqy in a specific
situation determines the criteria for selecting a word from a person’s long-term memory. In other words,
the specific situation determines by what criteria — phonetic or semantic — we search for a word. Here
another problem arises: can we consider that the word «lies», «recorded» somewhere in the brain’s
“lexicon”? According to A. Leontiev, the word is recorded in the form of a search for this word. By
operating with the corresponding features, we thereby already “read” the “record” in the lexicon. So, a
word is a search. We can distinguish different ways of searching for one word: 1) one way of sound search,
but different ways of semantic (this is how homonymy and polysemy are born, including metaphor); 2)
one way of semantic search and different ways of sound (the birth of synonymy); 3) different paths of
both semantic and phonetic search.

The implementation stage provides a specific lexical and grammatical characterization of the
utterance, and initial coding occurs. The semantic features of predicative pairs are distributed between
their components and linearization of these units occurs in accordance with the structure of the
language, i.e. the order of the elements is established. At the level of syntactic prediction, a complete set
of characteristics is attributed to the original word, the syntactic structure of the utterance is predicted
on its basis and compared with the program. At this last stage, the result is born: « The summer rain lightly
drummed on the windows and instantly revived them. Through its beaded network, everything became
unsteady and iridescent. The rain - an impressionist with light transparent strokes painted a picture of
the street outside the window...». This result is compared with the program. A positive emotion (in case
of coincidence - satisfaction) or a negative (dissatisfaction in case of discrepancy) arises. Coincidence
encourages to follow further, while mismatch causes a possible change in the program, linear order or
search for new words, etc. until the goal is reached.

This is the general model of generating a metaphorical utterance. It is also necessary to consider
the problem associated with metaphor and its appearance in speech. This is the question of storing
polysemous words in a person's lexicon. A common belief, coming from V.V. Vinogradov, is that a word is
present in consciousness with all its meanings, ready to surface at the first opportunity. A.P. Klimenko
and A.E. Suprun believe that in the consciousness of individuals there are not just all the meanings of a
word, but their hierarchy. S. Ulman believed that if there were no polysemy, we would be forced to store
in memory a huge stock of words. J. Miller argues that the human lexicon is deliberately organized
differently than an entry in an explanatory dictionary. O.O. Kuznetsova puts forward an interesting
hypothesis about the probability of separate storage by a person of different meanings of polysemous
words. In this case, different meanings of one polysemous word should be stored separately as part of
specific thematic groups. Many experiments (L.A. Shvarts, O.S. Vinogradova, N.A. Eisler, and others)
support this hypothesis. As a result of O.O. Kuznetsova's research, she discovered an interesting paradox:
subjects perceived different lexical-semantic variants of the same word as separate, independent
lexemes, and different words of the same semantic field or thematic group as the same word.
Experimental data and theoretical considerations allowed us to draw the following conclusions: "lexical-
semantic variants of a polysemous word are stored in the human lexicon as part of thematic groups or
semantic fields separately as homonymous words; Moreover, sometimes such meanings are stored
separately that are not allocated to a separate section in explanatory dictionaries; the basis for this is
the subject-relatedness, which is realized through the emergence of the image of a specific object” [4, p.
91].

In linguistics, there are different points of view regarding the structural organization of the content
of a polysemous word. One belongs to V.V. Vinogradov, according to which there are hierarchical
relations between the individual meanings of a polysemous word, allowing one to distinguish between
basic and derivative meanings. According to the second, the meanings of a polysemous word are equal
and are not divided into basic and non-basic. (V.A. Zvegintsev). The third occupies an intermediate
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position: inequality of meanings exists only for some words (D.N. Shmelev). However, the data of
psycholinguistic studies (V.V. Levitsky, O. Kuznetsova) indicate the inequality of meanings of a
polysemous word. The hierarchical system of meanings does not necessarily coincide with the semantic
structure of the word in the individual's lexicon, and it is often not the direct, but the figurative meanings
that are actualized in a completely neutral context. These developments are of interest because they
indicate the metaphorical nature of human thinking.

So, we have presented a general model of generating a metaphorical utterance and, in this regard,
considered a number of topical issues that require further interdisciplinary research (the role of the
unconscious in the process of speech generation, the word search problem, the specifics of storing a
polysemous word in an individual's lexicon).
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Abstract

This article examines the scientific and technical aspects of innovative development in the
field of education. This paper aims to outline the core scientific and technical aspects that are
critical to sustaining innovative development in the education sector.
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The word “innovation” means the result of creative activity aimed at the development, creation
and distribution of new types of products, technologies, and the introduction of new organizational
formes.

American scientist Peter Drucker (1909—-2005) understood innovation as “the means by which an
entrepreneur either creates new resources that bring him wealth or provides existing resources with
improved potential for profit”.

Innovative teaching methods are modern approaches that go beyond traditional education. They
include new technologies, ideas and concepts that promote critical thinking, creativity, teamwork and
self-realization. [1,17]

Innovative teaching methods are not just the introduction of advanced technologies or following
the latest trends, but a complete educational methodology based on new teaching strategies that focus
on the needs and characteristics of students. These methods allow students to be actively involved in the
learning process and encourage interaction with classmates and the teacher. This means a lot of work
on the part of students, but unlike traditional teaching, which focuses on the volume of knowledge
transferred, innovative methods allow us to understand what students actually learned in the classroom.
[1,19]

Innovative educational activity involves changing the pedagogical process and introducing
innovations aimed at improving it. Innovations (in English - the introduction of new forms, methods and
skills in the field of training, education and science). Innovative activities include motivation, creativity,
operational components, and reflection. Innovation in education means solving real problems in a new
and simple way to promote equal learning. [3,4]

The 21st century has seen a revolutionary shift in education, fueled by continuous scientific
research and rapid technological advancements. Traditional pedagogical methods are evolving to
accommodate new learning environments shaped by digital tools, online resources, and artificial
intelligence.

In terms of the requirements of the 21st century, while preserving the successes of traditional
education, the application of innovations and new pedagogical technologies should be considered as
important conditions for improving the quality of education. For this reason, hundreds of new concepts
have entered our education as innovations. Life skills-based education, curriculum, e-school, ICT, distance
learning, active and interactive methods, portfolio, Bologna process, synergistic education, constructive
education, synectics in education, etc. are important areas and methods of innovative education, being
new concepts of our education. [2]

These innovations are scaled according to the size of the problem. At present, mechanisms for
stimulating innovation activities across all areas have been developed and implemented in order to
expand and accelerate their use throughout society. The Concept of "Innovation” It would be a great
disingenuousness to claim that innovative activity as such originated recently. Innovations are precisely
one of the multifaceted, multi-aspect subjects of discussion. This follows from the diverse concept of
"education”. In this regard, it is relevant to consider the diversity of types of innovations in education.

Innovative activities in education cover various aspects, from modernizing curricula to introducing
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new technologies. Among them, several key areas are highlighted that contribute to improving the
quality of education and creating new opportunities for students and teachers. Scientific and
technological advancements have also revolutionized pedagogy.[4,294] If this activity was called so
relatively recently, it does not mean that it did not exist and did not bear fruit - innovations, which we
call innovations. The wheel and other mechanisms (relevant today) were invented before our era. It
would be very incorrect not to consider this as an innovation at that period of human development. One
of the effective ways to solve these problems is the informatization of education. [2]

Today, information technologies in education open up a whole range of different innovative
directions, among which the most modern is the didactic aspects of information technologies. Thus, we
can conclude that education has always worked in an innovative mode to a greater or lesser extent.
Improvement of technical means of communication has led to significant progress in information
exchange. The emergence of new information technologies associated with the development of
computer technology and telecommunications networks has made it possible to create a qualitatively
new information and educational environment as a basis for the development and improvement of the
education system. The task of technology as a science is to identify a set of patterns with the aim of
determining and using in practice the most effective, consistent educational actions that require less
time, material and intellectual resources to achieve any result.

However, let us be as precise and objective as possible: at various stages of development of systems
and paradigms of education, several very specific key methodological (technological) approaches to
teaching were used: * practice; « material transmission, * analysis and analysis of situations; * game; *
imitation; « project. [2]

Materials and Methods: Today, science and education are among the most important factors
ensuring the country's sustainable socio-economic and cultural development. In the modern era, the role
and importance of education and scientific-technical progress are acknowledged as serious factors.

In recent years, decisions have been made to advance science, protect and modernize scientific-
technical potential and intellectual property, train highly qualified personnel in science and education,
provide them with constant support, increase the prestige of scholars and educators in society, and
promote Azerbaijani scientific achievements abroad. [12] The state's attention to the development of
science and education should be considered as part of the broader policy aimed at strengthening
statehood and contributing to national-cultural progress and raising the well-being of the people. From
this perspective, coordinating the fields of science and education, integrating them with the use of
modern technologies and innovations, and their development remains a top priority issue. Several key
technologies have significantly influenced modern education systems. Cloud computing provides scalable
and remote access to educational tools, allowing for global collaboration. With the expansion of the
Internet of Things, smart classrooms are being developed to enhance interactivity, track student
engagement, and provide immediate feedback. [12]

Gamification of learning—using game elements such as rewards, levels, and challenges—has
proven effective in increasing motivation and engagement. STEM and STEAM education encourage
interdisciplinary learning, combining science, technology, engineering, mathematics and arts to develop
critical thinking. [5,135]

Modern teaching methods (including, of course, interactive ones) are methods of developing
competencies based on the interaction of students and their involvement in the learning process, and not
Just on passive or reproductive perception of the material. Modern infrastructure (technical means) of
training, which includes information, technological, organizational and communication components,
allowing for the effective use of the advantages of, say, distance learning. [6,22]

Results: As mentioned earlier, Azerbaijan is currently pursuing a state policy that covers these
aspects, focusing on transforming intellectual capital into economic potential. In the globalized world,
research into the foundations of economic breakthroughs in developed countries shows that the
application of scientific innovations plays a key role in this development.

Today, education cannot be imagined without science. In developed countries, universities are
primarily structured as centers of scientific research, and the educational process is based on scientific
innovations. Thus, universities evolve into centers of science and education, meeting the needs of society.
Universities in our country must also fulfill this mission. However, strengthening the material-technical
base of the educational system, equipping institutions with modern technical equipment, and acquiring
cutting-edge devices are not easy tasks.

This article discusses the innovative aspects of the development of technological education in the
context of information changes in society and education. The use of high technologies as a tool for
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transmitting information and developing modern technological processes is shown to enable the
optimization of the teaching process and enhance its efficiency. [7]

The article explores the impact of high-intellectual technologies on pedagogical methods, as well
as how they foster creative and logical thinking skills and enhance interpersonal communication abilities.
These aspects are particularly relevant in the context of modernizing education in Azerbaijan. To identify
the structure and determinants of social communication based on the specifics of pedagogical activity,
the main research directions are analyzed. [12]

This day, specialists are in a position where information and communication are forcing them to
perform various roles. This fundamentally changes the situation and objectives of education, particularly
technological education, because it requires mastering the most promising technologies that provide
high quality and low production costs to meet market demands. It is well-known that the term
"technology" refers to methods of transforming raw materials, materials, and the characteristics and
form of production processes, interpreted alongside skills and craftsmanship. [8]

Technological education is aimed at mastering the culture of human interaction with machinery,
equipment, and energy systems. An important aspect of this is the interaction between humans and
machines, equipment, and energy devices. Computer systems and technology have been widely applied
in machine control systems. The discovery and development of new technologies are significant sources
for improving university curricula. [7,] The innovative aspect of this direction is the introduction of new
teaching methods and materials into the curriculum, which has the following benefits:

- it increases students’ interest in new technologies.

- it enhances focus on different methods of presenting educational materials.

- it allows the presentation of specific aspects of a process through the use of new technologies.

The challenges of the 21st century demand that each of us acquire new abilities, skills, and
knowledge, enabling effective performance.

Discussion and Conclusion: Today, the main task is to prepare society to "adopt” scientific
innovations and ensure they are effectively utilized, which requires global collaboration, not just within
one country. Without familiarizing ourselves with modern innovations and acquiring practical experience
with them, talent, strong theoretical knowledge, a good memory, and intellectual capacity are not
enough.

Therefore, we must focus on integrating and cooperating between universities worldwide, so that
young people are introduced to scientific innovations during their education. It is important to note that
high technologies widely used in scientific research and production bring new perspectives to pedagogical
technologies. The development of computer technology and the Internet has altered our understanding
of data transmission technologies, which, alongside the application of high technologies in teaching,
requires adjustments in communication technologies.[7]

Innovative teaching methods are not just the introduction of advanced technologies or following
the latest trends, but a complete educational methodology based on new teaching strategies that focus
on the needs and characteristics of students. [8] These methods allow students to be actively involved in
the learning process and encourage interaction with classmates and the teacher. This means a lot of
work on the part of students, but unlike traditional teaching, which focuses on the volume of knowledge
transferred, innovative methods allow us to understand what students actually learned in the classroom.
Many teachers are already using innovative teaching strategies to increase student engagement. [9,215]

Here are 7 benefits of innovative teaching methods that make them worth trying.

1. Encourage inquiry — these methods encourage inquiry and broaden one’s horizons

2. Improve critical thinking and problem-solving skills — students can progress at their own pace

and find new ways to solve problems instead of looking for a ready-made answer in a textbook.

3. Information Dosing — Teachers still give students new information, but now they break it down
into smaller parts, which increases the speed and quality of assimilation of the material.

4. Acquiring Social Competencies — Students now require more complex tools in the classroom to
help them develop their creative potential. And when completing individual or group projects, they learn
to plan their time, set priorities, communicate, and work in a team.

5. Checking the assimilation of the material — grades and exams can say a lot about the abilities
and knowledge of the student, but not everything (especially if you cheat!). Innovative methods allow
you to better control the process, understand and solve students' problems.

6. Increased self-esteem — the use of innovative methods will allow students to understand what
they have learned and what they still need to master. This will help make learning more conscious and
increase motivation.
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7. Vivid lessons — avoid teacher monologues or awkward pauses — with innovative methods,
students are actively speaking out in class.

Nowadays Virtual reality technologies open a window into the real world right in the classroom
and allow students to interact with “real” objects instead of flat images on a screen.

The most important, extremely necessary stage in the work on innovation.

It is its testing and experimentation to verify its reliability and effectiveness. It is this stage that
allows us to identify the "pain points" of the innovation, the risk points. The more negative factors that
the innovation being developed carries are identified, the fewer problems there will be in the future when
using it.

At the same time, developers, having identified the negative aspects of the innovation, make
certain changes and adjustments. Only after this can innovation be implemented. Over time, innovation
becomes a tradition, then it comes into conflict with modernity, and the cycle repeats. In education, along
with medicine, it is very important to achieve minimal negative impact of innovations. Scientific and
technical innovations are essential to the transformation of modern education. When effectively
implemented, they can bridge learning gaps, personalize education, and enhance student outcomes. [11]

However, to realize these benefits, education systems must address issues of access, ethics, and
support structures. As we move into a new era of digital learning, a balance between innovation and
equity will be the key to long-term success. [10]

Modern infrastructure (technical means) of training, which includes information, technological,
organizational and communication components, allowing for the effective use of the advantages of, say,
distance learning.
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Abstract

The transformation of fundamental changes and innovations in scientific and philosophical
fields, along with other fields, into culture leads to the emergence of new paradigms in these fields.
Many perspectives that are the result of this transformation also expand the epistemological level
for various systems of thought. One of such perspectives is fuzzy models. Fuzzy models are models
based on the theory of fuzzy sets, which has a special role in the transition to the post-non-classical
stage of cognition, and the theory of fuzzy logic that emerged on the basis of this theory. These
theories are closer and more adequate scientific apparatus to human thinking in decision-making
and management under uncertainty, and have wide application possibilities in various fields of
scientific-theoretical, technological and, in general, life. A multi-valued logical approach to the
phenomena, systems and processes that are the object of research, and their epistemological
analysis through a fuzzy thinking model does not bypass the field of culture. The transformation
of the philosophical doctrine of existentialism, whose formation stage coincided with the middle
of the last century, into culture has created various generations in this field and led to the
emergence of cultural works with new content. Taking these perspectives into account, this
research work has conducted an epistemological analysis of the existential thought system in the
context of fuzzy relations (fuzzy thinking model). The scientific-philosophical analysis conducted in
the context of multi-valued logic is characterized by epistemological results that express a certain
correlation between these two systems of thought: Features such as uncertainty, subjectivity,
boundary continuity, and relativity of the absolute, inherent in existentialism, are indicators that
give a rational-logical description of the fuzzy logic model. In this logic model, in conditions of
uncertainty, there is only a “partial truth” criterion - replacing the concept of truth with the
principle of partial truth, it puts forward the concept of truth value. Existentialism puts forward
the theses that reaching the absolute is absurd and that truth is relativity. There is uncertainty up
to a person’s life choice, up to the determination of his identity - there is no absolute norm that
determines his life scenario; this is the conclusion that existentialism comes to. Fuzzy logic is a
scientific apparatus that studies fuzzy uncertainty with the properties of inaccuracy,
incompleteness, evaluates its degree of authenticity, etc.

Considering the existing connection, we are of the opinion that the scientific-philosophical
investigation of existentialism in the context of multivalued logic and the epistemological results
obtained are significant in terms of scientific novelty. We believe that the epistemological
substantiation of the correspondence of the cognitive subject of the existential thought system to
the fuzzy thinking model in relation to the object can play the role of a methodological basis for
the epistemological investigation of fuzzy relationships to the object (being) in many areas of
culture, as well as in the history of philosophical thought.

The research work also presents the author's concept called the Art of Self-Creation as a
subtopic; while examining the postmodern and existential way of thinking in the context of the
thinking model formed on the basis of fuzzy sets and fuzzy logic theories, the fairly similar theses
between phenomenology, existentialism, and postmodernism prompted me to focus on the
meaning of human existence, and | put forward some of my reflections that emerged as a result of
the research work in the form of this concept.
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Xiilase

Elmi-falssfi sahalerds bas veren fundamental dayisiklik ve yeniliklerin digar sahsleri ile
vanasi, madaniyyate de transformasiyasi bu sahalerds yeni paradigmalarin yaranmasina sebab
olur. Bu transformasiyanin naticasi olan bir ¢cox perspektivler eyni zamanda mdiixtalif disiince
sistemlari (¢lin epistemoloji mistavini de genislendirir. Bele perspektivlerden biri do geyri-salis
modellardir. Qeyri-salis modellar ise postqeyri-klassik idrak marhalesine ke¢idde xdsusi rola malik
qeyri-salis coxluglar nazariyyasi v bu nazariyye asasinda yaranan qeyri-salis mantiq nazariyyasi
asasinda qurulan modellardir. Bu nazariyyalor geyri-miayyanlik seraitinde gararvermads vo
idareetma sahslerinds insan tafekkiriine daha yaxin, daha adekvat elmi aparat olub, elmi-nszari,
texnoloji vo Umumiyyatle, hayatin mixtalif sahslerinde genis totbiq imkanlarina malikdir.
Tadgigat obyekti olan hadise, sistem ve proseslora ¢coxqgiymatli mantiqi yanasma, onlarin qeyri-
salis tefekkir modeli vasitesile epistemoloji tehlili madaniyyat sahasinden de yan kec¢mir.
Formalasma marhalesi kecan asrin ortalarina tesadif eden ekzistensializm foelssfi taliminin de
madaniyyate transformasiyasi bu sahads mixtalif generasiyalar yaradaraq, yeni mezmunda
madaniyyatasarlerinin ortaya ¢cixmasina ssbab olmusdur.  Bu perspektivler nezere alinaraq, bu
tadgiqat isinde ekzistensial dlistince sisteminin qeyri-salis minasibatler (qgeyri-salis tafekkir
modeli) konteksinds epistemoloji tahlili aparilmisdir. Coxgiymatli mantiq konteksinde aparilan
elmi-falsafi tahlil bu iki disiince sistemi arasinda musyyan korrelyasiyani ifade edan epistemoloji
naticalari ile xarakterize olunur: Ekzistensializma maxsus qgeyri-miayyenlik, subyektivlik, ssrhad
kasilmazliyi, mdtlegin nisbiliyi kimi xisusiyyatler geyri-salis mantiq modelinin riyai-mantiqi
tasvirini verdiyi gostaricilardir. Bu mantiq modelinds geyri-miayyanlik seraitinds yalniz “qisman
haqigat” kriteriyasi mévcuddur - haqigat anlayisni gismen hagigat anayisi ile avez edarok,
dogrulug giymeti konseptini ireli sdrir. Ekzistensializmm mditleqe ¢atmadgin absurd oldugu ve
hagigatin nisbiliyi tezislorini ireli sirdir. Insanin hayati secimina, éz identikliyinin tayinine gadar
qeyri-miayyanlik mévcuddur — onun hayat ssenarisini misyyanlasdiren he¢ bir mitleqg norma
voxdur, ekzistensizlizmin galdiyi genayatdir. Qeyri-salis mantiq qgeyri-deqiqlik, natamamlig
xususiyyatlerine malik qeyri-salis qeyri-misyyanliyi dyrenan, onun heagqiqilik derecasini
giymatlendiren elmi-aparatdir ve saire.

Mévcudalagenin oldugunu nezers alaraq ekzistensializmin coxgiymatli mantiq konteksinds
elmi-felsafiarasdirilmasinin ve alinan epistemoloji naticalarin elmiyenilik baximindan e he miyye tli
oldugu ganayatindsyik. Hesab edirik, ekzistensial diisiinca sisteminin idrak subyektinin obyekts
mdnasibatds qeyri-salis tafekkir modeline uygunlugunun epistemoloji olaraq asaslandirilmasi
madaniyyatin bir cox sahalerinds, hamcinin falssfi fikir tarixinde obyekte (varliga) qeyri-salis
mdinasibatlarin epistemoloji arasdirilmasi l¢tin metodoloji baza rolunu oynaya bilsr.

Tadgiqat isinde hemcinin mdsllifin altmévzu olaraq Oziiniyaratma senati adli konsepsiyasi
taqdim olunur; postmodern ve ekzistensial diisiince terzini qeyri-selis coxluglar ve qeyri-salis
mantiq  nazariyyalerinin asasinda formalasan tefekkir modeli konteksinde arasdirarken
fenomenologiya, ekzistensializm, postmodernizm arasinda kifayat gader oxsar tezisler meni ds
insan varliginin manasi (zarinde dayanmaga sévq etdi va tadqgiqat isinin naticasi olaraq yaranan
bazi refleksiyalarimi bu konsepsiya seklinds ireli sdirddm.

Keywords: existentialism, uncertainty, linguistic, fuzzy relations, fuzzy set, fuzzy logic.
Acar sozlar: ekzistensializm, qeyri-misyyanlik, lingivistik, qeyri-salis miinasibatler, qeyri-
salis coxluq, qeyri-salis mantiq.

1.Giris

Malum oldugu kimi, elmi sahslerde ve falssfi diisiince sisteminde bas versn fundamental
dayisiklik ve yeniliklerin elmi-texnoloji, idareetms, gararverme ve hayatin diger praktik sahalari ile
yanasi, madaniyyate da transformasiyasi bu sahalerde yeni paradigmalarin yaranmasina sebab olur. Bu
perspektivler eyni zamanda miixtalif disiince sistemlari (iclin epistemoloji mdstavini de genislendirir.
Elmi idrakin mehsulu olan, postqeyri-klassik idrak marhslasinds xdsusi rola malik geyri-salis coxluglar
nazariyyasi (hemcinin bu nazariyye asasinda yaranan qeyri-selis mantiq nezariyyasi) geyri-misyyanlik
saraitinde gararvermeade ve idareetms sahalerinds insan tefekkdiiriine daha yaxin, daha adekvat elmi
aparat olmaqla elmi-nazari, texnoloji vo dmumiyyatle, hayatin mixtslif sahalarinds genis tatbig
imkanlarina malikdir. Hadiss ve predmetlore tedqiqgat obyekti olaraq coxqiymatli mentiqi yanasma,
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onlarin qeyri-salis tefekkir modeli vasitasile tahlili madeniyyat saheasinden de yan ke¢mir. Qeyd
olunanlari nezere alaraq bu tedgiqat isinde formalasma marhalesi kegan asrin ortalarina tesadiif eden
ekzistensial dlstince sisteminin qeyri-salis mdnasibatler (qgeyri-salis tefekkir modeli) konteksinds
gnoseoloji tahlili aparilmisdir. Coxgiymatli mentiq konteksinde aparilan gnoseoloji tahlil bu iki diisiince
sistemi arasinda misyyen korrelyasiyani ifads eden epistemoloji naticelori ile xarakterize olunur.

2. Ekzistensializm

Ekzistensializm - movcudluq (existentia) falsefesi sayilan bu ekzistensial tefekkdir tsulunun kéklari
awalki dovrlarin filosoflarinin - bu talimin atasi sayilan S.Kyerkoqordan ta Paskalin, Avqustinin, Sokratin
ve s. zangin dlstince sahiblerinin falsafi diinyagdriislerine gadar gedib ¢cixir. Kyerkogor hesab edir ki,
kainat, o ciimladan dinyamiz barasinds abstrakt dstince sistemlarinin he¢ bir énami yoxdur, asas olan
insan varligidir, clinki asl diggate layig olan onun ddsdncaleri, yasantilari, qorxusu, kaderi, sevincidir [1].
Umumiyyatle, bu falsefi istigamat asas konsepsiya olaraq individualligi 6ne cixarir: har bir insanin hayat
ve duydgulari ferdi olmagqla unikal ve takrarolunmazdir. Bu konteksde bir cox filosoflar kimi, Fukonun bu
refleksiyasi da cox maraqlidir. O, hesab edir ki, felsefenin asas masalasi indi — hazirda olana mdiraciat
etmekdir ve indi olan iss ele biz ozimik. M.Haydegger, K.Yaspers, J.P. Sartr, N.Berdyayev
ekzistensializmin an gdrkemli nimayandelerinden hesab olunur. Bu telime gdre, insan 6zind
ekzistensiya — ferd olaraq sexsiyyat kimi tam derk etmak (iciin onun ham de tahliiksli situasiyada olmasi
vacibdir. Clinki insan bu situasiyada daha dlizgiin secim ve garar vermaye qgadirdir. Bu falssfi talim lg¢din
qorxu hissi neqativ hadise olaraq deyerlendirilmir, eksina, hesab edirler ki, qorxu insani salis, ritmli hayat
tarzine malik heyvani varligdan qoparmagqla ona tahliike serhaddinde garar vemak azadligi baxs edir
[1;2]. Gérindiyd kimi, bu telim qorxuya da insanin secim azadiginin, ekiztensiyasinin asas atributu
olaraq kognitiv mena vermekle azadliq, secim, fordi gerarverme, intiusiya kimiasas anlayislari siyahisina
daxil edir. Umumiyyatle, bu felsefi diinyagérisiniin asas tezislorinden biri do budur ki, har bir ford
hayatinin ssrhadlerini derk etmali ve buna gére masuliyyat dasimalidir.

Insan hayati — aramsiz olaraq yeni forma ve alamatlorle tasekkdil tapdidi kimi aramsiz olaraqg da
secim qarsisindadir. “Varliqg ve heglik”asarinds insana miinasiba tds individualist mévgeyi miidafiye edan
Sartr diger - “Ekzistensializm — hdmanizmdir” eserinde qeyd edir ki, insanin mévcudolma gdstericisi
onun hayati mena ve mahiyyatinden daha swaldir. Filosofa gére, Insan 6zii 6ziini secir; mévcudluda
sanki eyni gaydada atilan bitin insanlar 6z identikliyini misyyenlesdirmekds azaddir ve insan hayati
lctin svwalcadan misyyenlesdirilmis he¢ bir norma, ideya yoxdur [2;3]. Demali, insan secimde azaddir,
lakin hsyatinin sarhadlarini derk etmali oldugu kimi, azadliginin da serhadlerini vo masuliyyatini
anlamalidir. Yani bu kimi refleksiyalar bele bir ganate galmaye imkan verir ki, insan sosiomadani mdhitin
tarkib hissesi oldugundan hayati secim ve azadliginin limitini — mahdudiyyat xisusiyystlerini de nezere
almalidir ve emali fealiyyatde ham de mesuliyyat dasiyir.

Kamyu deyir ki, man dinyanin unikal manasini anlamiram, ¢lnki o, mana gore, irrasionalligla
doludur. Miitlege canatma iss hamise ugursuzlugla naticelenir. Clnki agil hemise hagigat ve yalani
ayirmaga ¢alisir, amma sonra anlayir ki, hagigete ¢ata bilmaz. Filosofa gére, insan hayatin mena
axtarisinda daima absurdla lz-tize qalir. Onun “Sizif haqqinda asatir” falsefi esarinde “meanasizliq
gahremani” olaraq yaratdigi Sizif obrazi sanki tamamile insan faliyyetinin menasizligini ifade edir. Lakin
mdsllifin bu felssfi arqumentasiyasinda bir exlaqi konsepsiyasini da sezmak olur; insan istenilon
situasiyalarda 6z mévcudlugunu saxlamali —insan olaraq galmalidir [5,;6].

Alman ekzistensializminin banilerinds biri olan M.Haydegger hesab edirdi ki, felssfenin asas
masalasi insan varliginin mahiyystini misyyenlesdirmakdir; hayatin manasi nadir, bu dinyada insanin
veri vo rolu neden ibarstdir. Clinki insan kainatin yegana varligidir ki, o 6z mévcudlugunu anlamaqla
varlig bareds idrak eds bilar; insan dinyani suallarla seyr edarss, diinya da onu idrak, duydgu, irade
vasitasile cavablandirar. Filosofun Dasein (varliq; ekzistensiya) konsepti insan varliginin dayisken ve
qgeyri-miayyen xisusiyyetlere malik oldugunu bildirir. insan 6z varligini derk etdikce varolmanin
manasini tapmaga baslayir. Onun fikrincs, insanlar dinyani 6z hayati layihaleri hesabina anlamaga
calisirlar va onlarin diinyaya daxil olmalari tciin bu “layihelerden” basqga he¢ biri yolu yoxdur. Fenomenlar
har hansi bir layihanin naticesinde askar olunduqlari kimi tezahdr edirler. Dasein Haydeggerin "Varliq ve
Zaman" adli fundamental asarinin @sas konsepsiyasidir [11]. Dasein insanda dmumi varligi derk eden
gizli bir qabiliyyatdir. Dasein varliq olarag mévcuddur. Daseinin ekzistensial qurulusunu acmaqla insan
hayatin menasini tapa biler. Bu strukturlara ekzistensiallar deyilir. insan varliginin bir yolu olaraq,
ekzistensiallar kateqoriya ve anlayislardan swel galir. Bu dstiinlik derketme fenomeninin asasinda
dayanir va onun ilkin qurulusudur. Insan anlayaraq disiindr. Distince varligla bagli olub dille hayata
kecirilir. Haydegger vurgulayir ki, Dasein anlayisi subyektle qarisdirilmamalidir: o, obyektiv olaraq
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movcuddur ve “dinyaya qarismis” bir varligdir. Filosofa gore, siviliyasiyanin problemleri ona yénali
tefokkir strukturunun dizgin qurulmamasidir. Falsefe insan varliginin  -manasini  dlzglin
miayyanlesdirib anlada bilerse, tafekkir medaniyyatini dayisdirmekls, tebii ki, dinyani daha yaxsi
macraya yénaltmis olar [1].

Belslikls, ekzistensializm telimine xas felssfi refleksiyalar varligin yeni ontoloji struktunu
vermakle diinyanin substansial xarakteristikasini da dayisdirmaye cehd edir: insan mévcudlugunu éne
cixarmagla onun varligini menalandirmagqg ve dinyani yeni tefekkir madeniyyati vasitasile idrak edsrek
dayisdirmak. Tebii ki, bu felssfi mekteb insan varliginin mahiyyatine onun se¢cim azadlgi, ferdi
gararverma Ve s. xtisusiyyatloeri ite mana vermakle yanasi, idrak xdsusiyyatlerini de vacib hesab etmekle
varligin mahiyyatinin derki prosesinds gnoseoloji yanasmani da zeruri hesab edir. Insan bir cox
situasiyalarda se¢cim ve gararverme azadligina malik olsa da, 6z varliginin mahiyyatini anlayan yegana
stiurlu varlig olaraq idraki keyfiyye tlere malikdir.

9sasi XIX asrde qgoyulan bu felssfi telimin yeniden visst alaraq son formalasmasinin XX asrin
ortalarina tesadlif etmasine sebab na idi? Elmi manbalar bunu XXeasrde bas veran diinya miharibslari,
harbi felaketlar, fasizm ideologiyasi, iqtisadi krizis vo basariyyati felakstle (iz-lize qoyan digar bir cox
amillarle alagslendirirler [1;2]. Neticeds inamin, humanizmin krizisi, ideal cemiyyat yaradacaq
ideyalarin ¢okmesi tarixi proseslerin meantiqi, rasionalliq kimi xtsusiyyatlerine siibhe yaratmaqla,
konkret insan hayati vo onun dsyeri bareds dlstincaleri aktuallasdirdr ve idrak prosesinin insan
individualigi ve identikliyi anlamini 6n plana ¢cekmis oldu.

Belalikls, bu talimin bazi naticalarini tedqiqat konteksimize uygunlugu baximindan bu tezislorle
Umumilasdire bilarik:

1. Movcudlugun dstdnlayd: Mévcudlug mahiyystden swel gsalir — insan varliq olaraq 6z
mabhiyyatini 6zd yaradir;

2. Subyektivlik: idrak subyektini éna cixarir, har bir insanin tacriibasi éziine mexsus, unikal olub,
onun movcudlugunu formalasdirir;

3. Qeyri-miayyenlik: Insani idare edon awwelcadan tayin edilmis he¢ bir universal — miitleg
haqigat deyilen normalar movcud deyildir, o 6z identikliyini misyyanlesdirmekde azaddir;

4. Secim azadligi: insan 6zt éziind secir vo varlig olaraq hansi keyfiyyate malik sexsiyyat olacadini
oz(i tayin etmalidir;

5. Absurdlug ve irrasionalliq: Hayatin menasi ve maqgsadi barade suallara cavab axtarisi; hagigat
ve yalan arasinda qeyri-salislik (kesilmazlik; ssrhadsizlik); miitlaqliyin, o ciimladan hagigatin nisbiliyi ve
bu nisbiliyin dogurdugu kognitiv coxmanaliliq.

3. Qeyri-salis miinasibatlar ve geyri-salis mantiq

3.1. Qeyri-salis miinasibatlar. Liitfi Zads “Qeyri-salis coxluglar” (Fuzzy sets) maqalasinde qgeyd edir
ki, real fiziki alemds cox hallarda ele obyektlar sinfi ile rastlasiriq ki, mansubiyyat dagiq misyyanllik
kriteriyasina malik deyildir. Nimuna gdsterir: masalen, heyvanlar sinfine elementlari gisminds, askardir
ki, itler, atlar quslar ve s. daxildir, amma das, bitki ve s. bu gabilden olanlar ise daxil deyildir. Amma
bakteriyalar, deniz ulduzlari ve s. bu kimi obyektler ise heyvanlar sinfine miinasibatde qeyri-mtsyyanlik
statusuna malik olur. Lakin bu kimi qeyri-daqiq tayin olunmus obyektler sinfinin insan tsfekkiriinds,
xtsusils, obrazlarin taninmasi, informasiyalarin verilisi vo abstaksiya sahalerinds mdhim rola malik
oldugu bir faktdir [9]. Umumiyyetls, informasiyanin idrak subyektinde yaratdidi natamamlq, qeyri-
daqiqlik tedqiqat obyektine mdinasibatde qeyri-mieyyanlik dogurur. Bu tip geyri-misyyanlikler elmi
adabiyyatlarda, esasen, lingivistik (geyri-salis) geyri-misyyanlik kimi tasnifatlasdirilir. Lingivistik geyri-
mdsayyenliyin qgiymatlendirilmasi iss qeyri-salis coxluglar (QSC), qeyri-selis mentiq (QSM) ve bu
nazariyyalar asasinda formalasmis digar elmi aparatlarin gémayi ile hayata kecirilir. Bu tip geyri-
muayyanliklar iss obyekte miinasibatde geyri-salis minasibatler dogurur.

Qeyri-salis mdnasibatler bir-birinin eksi olan mdilahizeler (tezis ve antitezis) arasinda tam
sarhadlaerle ayrilmasi mimkinsitz (araliq veziyystler kesilmaz: qeyri-selis) ve deqgiq mdisyyenlik
kriteriyasina malik olmayan araliq veziyyatlerin bir-biri ile alagesini ifads eden miinasibatlerdir.
Masalan: Genc ve qoca insan arasinda muxtalif araliq veziyyatler: cox ganc, gisman ganc, gisman goca,
cox goca ve s. Ucuz ve baha meahsul arasinda araliq veziyystler: nisbaten ucuz, cox ucuz, gisman baha,
cox baha, lap cox baha ve s.

Qeyri-misyyanlik seraitinde obyekte miinasibatds yaranan qeyri-salis minasibatler geyri-salis
coxluglar nezariyyasinin ve qeyri-salis mantiqin (geyri-selis miinasibatlerin mantiqgi giyma tlendirilmasi
Ve bu konteksde mantigi naticalerin alinmasi) esasini taskil edir. Qeyri-salis coxluglar nezariyyasi idrak
subyektivliyini 6ziinds etiva edan ve qgeyri-misyyanliyin, geyri-salis informasiyalarin ciddi riyazi tasvirini



XIX INTERNATIONAL SCIENTIFIC CONFERENCE. MADRID. SPAIN. 10-11.06.2025

veran bir elmi aparatdir. Qeyri-salis mantiq nezeriyyasi qeyri-salis ¢coxluglar nszeriyyasi asasinda
formalasmis ve elmi, elmi-texnoloji ve heayatin diger mixtalif sahalerinde mantiqi naticelerin
alinmasinda istifade olunan elmi aparat olub, bir-birine aks iki milahizeanin araliq veziyyatlarinin
haqiqilik (dogrulug) giymatlerini misyyanlasdiren coxgiymatli mentiq konsepsiyadir.

3.2. Qeyri-salis mantiq. Tadgigat isinin konteksine uygun olaraq geyri-selis ¢oxlug anlayisinin
tayinini daxil edsk:

X — univesal coxlug, x ise onun elementidir. Asagidaki kimi tayin olunmus A coxlugu geyri-salis
coxluqg adlanir:

A= fa () xeX, faX=[0,11,

burada, fa (x) — A coxlugunun mensubiyyat (xarakteristik) funksiyasi olub, X coxlugundan olan her
bir x elementinin A-ya daxil olma deracasini ifads edir ve [0,1] kesilmaz (kontinuum) coxlugundan
qiymatlar alan edadi funksiyadir; (x, fa(x)) — X coxlugunun elementlsri ils (x) onlara uygun mensubiyyet
funksiyalarinin (fa (x)) nizaml cltldydddir.

Qeyri-salis coxlugun verilmis tayini [9] nayi ifads edir: coxlugun har bir elementi coxluga misyyan
darace ile daxildir (bu, mansubiyyat funksiyasi vasitasile ifade olunur). Yeni bu coxlug formal mantigs
asaslanmir. Aristotelin 3-cti mantiq ganununa (Uciincdindin istisna ganunu) gére, ireli siirtlen mdilahize
dogru deyilss, demak, onun tarsi dogrudur. Klassik coxluglar nazeriyyasi de bu mantigs asaslanir:
element coxlugu ya daxildir, ya da daxil deyil [7]. Lakin QSC nazeriyyasi elementin ¢coxluga derace ile
daxil olmasi konsepsiyasini irali stirmakla, mansubiyyat anlayisini mensubiyystin deracasi ile avez etmis
oldu ve kesilmeaz coxgiymatli — geyri-salis mantigin asasini qoydu [10]. Klassik - ikili mantigs gdre, har
hansi bir milahizenin dogruluqg (teziz va antitezisi) saviyyasini iki mantiqi qgiymat misyyan edir: dogru
(tezis)— 1; yanlis (antitezis)— 0. Bu mantiq “ya-ya” secimina asaslanir. irali siirtilon mdilahize ya dogrudur,
ya da yanlisdir. Lakin coxqiymatli mantiq iss tezis ve antitezis arasinda mantiqi giymati kezilmez
(fasilesiz) sonsuz intervala cevirdi: [0;1]. Coxqiymatli mantigds mansubiyyat funksiyasi mdlahizenin
dogrulug giymeti olaraq interpretasiya olunur ve artiqg geyd olundugu kimi, [0;1] intervalindan kesilmez
sonsuz (kontinuum) giymatlare malik olur. Bu mantiq “ager-onda” secimina asaslanmaqla ireli stiriilen
mdlahize ile onun tersi arasinda coxlu araliq veziyystleri giymatleondirmaye imkan verir. Coxqiymatli
maentiqg, bir név, geyri-miayyenlik seraitinds haqigat anlayisini gismen hagigat anlayisi ile evez etmekle
mantiqi giymatlendirme konseptini genislondirmis oldu. ikili mentiqden forqli olarag genc olmayan
insani yasli, ucuz olmayan mehsulu baha, soyug olmayan temperaturu isti kimi giymatlendirmir, onlar
arasinda qeyri-salis (kasilmeaz - aramsiz) kecidin yaratdigi sonsuz veziyyatleri xarakterize eden har bir
keyfiyyat gostaricisinin deracasi ile mimkdinliyind nezere alir: ganc deyilse, ne derecads ganc deyil vo
ne deracede yaslidir — ortayaslidir, yaslidir, ¢ox yaslidir, lap ¢ox yastidir ve s. Yani bir milahizenin
dogrulug ssviyyasi sonsuz kezilmez mantiqi giymatler ala biler ve aldigi mantiqi gimatlarden asili olaraq
mixtalif dogrulug derecesine malikdir [4,10]. Bir milahizenin dogrulug derecasi azaldigca qeyri-salis
olaraq onun tarsine kegid bas verir ve tarsinin dogruluq derecasi artir. Bu ise har milahizanin (tezisin)
onun aksi olan mdlahizeni (antitezisi) misyyan derace ile éziinde (saxlamasidir) ifade etmasidir;
yasliligin derecasi azaldigca, onun aksinin — gancolmanin derecasi artir ve yaxud aksina. Demali, har bir
varliq 6z eksini miiayyen deracasi ile oziinds saxlayir ve onun gclin sas rolunu oynayir. Konteksimize
uygun olaraq dl-Ferabinin bu fikrini xatirlamaq yerine ddisdr: Agin olmasi garanin yoxlugu deyil. Her
aksilikds digar tersfin asasi qoyulur ve varliq bir eksilikdsn tadrican basqasina kegir.

Demali, QSM nazariyyasi bir cox elmi-praktik sahalerds (qeyri-salis modellarin qurulmasinda) ve
eyni zamanda elmi-faelssfi derketmads, problema epistemoloji aspektds yanasmalarda irali sirtilen
mdilahizeleri daha adekvat mentigi giymeatlendirmaye (coxgiymatli mantigsa) imkan verir. Yoni bu
nazariyye tezis ve antitezis arasinda araliq veziyyatlarin, kesilmez— fasilesiz mantiqi giymatle ndirmasini
hayata keciren elmi aparatdir. Mesalen, bu coxgiymatli mantiq nezeriyyasi mantiqi giymatlendirmads
soyuq temperaturdan istiys, cavan yasdan qocaya, ucuz giymetden bahaya ve s. bir-birine zidd
géstericiler arasinda kecidin, yuxarida geyd olundugu kimi, bitin kesilmez sonsuz (kontinuum)
vaziyyatini nezere almada ve riyazi tasvirini yaratmadga imkan verir. Bu mantiqi giymatlendirmade
subyektiv epistemologiya idrak obyektinin daha cox keyfiyyat gdstericilerini nezere ala bildiyinden
qurulan uygun modellarin daha ¢ox adekvatligini tamin edir.

4. Ekzistensizalizm geyri-salis miinasibatlor (geyri-salis mantiqi tafekkir modelj) konteksinda

Artig geyd etdik ki, geyri-musyyanlik seraitinds tadqiqat obyektine, imumiyystle, biitin hadise ve
predmetlore ¢oxgiymatli mentiqgi minasibat idrak subyektine daha adekvat disiince modelidir.
osasinda hadise ve predmetlore qeyri-salis miinasibatler dayanan bu distince modelinin tasir obyekti
coxspektirli oldugundan medeniyyat sahesindsn de yan kec¢mir. Realliga mdinasibatds subyektiv
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epistemologiyaya séykenan coxqiymatli mentigi dislince terzinin spektirlerini tedqiqat obyektivimiz
olan ekzistensializmle yanasi, madeniyyat sahasinde xdsusi ¢akisi olan fenomenologiya, postmodernizm
kimi felsefi istigamatlarin talimlarinds ds aydin sezmek mimkdnd(ir.

Ekzistensializme xas yuxarida geyd etdiyimiz tezisler esas verir ki, idrak subyektinin hadise ve
predmetlare miinasibatde ekzistensial dlisiince tarzi ile coxqiymatli mantiqi tafekkir modeli arasinda
analogiyanin oldugu fikrini ireli stirek. Ekzistensializma maxsus qeyri-misyyanlik, subyektivlik, ssrhad
kasilmazliyi, mutlagin nisbiliyi kimi xtsusiyyatler geyri-selis mantiq modelinin riyai-mantiqi tasvirini
verdiyi gostaricilerdir. Bu mantiq modelinds geyri-misyyanlik seraitinde yalniz “gqismen heagigat”
kriteriyasr movcuddur. QSM geyri-miayyenlik saraitinde hagiget anlayisni gismen heqigat anayisi ile
avez edarak, dogrulug qiymati konseptini irali stirtir. Ekzistensializm mUitlege catmadin absurd oldugu
ve hagigetin nisbiliyi tezislerini irali stirlir. Qeyri-salis mantiqgi giymatlendirme konteksinde bu tezislori
subyektiv olaraq bu sekilde tesvir eds bilarik: hagigat qeyri-mimkin olanla (mentigi giymat: 0 - yanlis)
mltleq (mentigi giymet:1 — hagiget) arasinda coxveziyyatli perspektiviere (mentigi giymat: (0,1))
malikdir. Insanin hayati secimine, 6z identikliyinin teyinine gadar geyri-miayyanlik mévcuddur — onun
hayat ssenarisini misyyanlesdiren he¢ bir miitleq norma yoxdur; ekzistensizlizmin galdiyi ganayatdir.
QSM qeyri-daqiqlik, natamamliq xdsusiyyatlerine malik qeyri-salis geyri-miayyenliyi dyrenan, onun
haqiqilik derecasini giymatlendiren elmi-aparatdir. Qeyri-salis tefekkir modelinde obyekte geyr-salis
mdnasibatds idrak subyektivliyi epistemoloji mistavini genislendirib, obyektin ontoloji strukturundan
daha cox gostericileralds edarek “subyekt zenginliyini” tamin etmis olur [8]. Ekzistensial diistince insan
tacriibasina, hisslerine - individualliga Ustinlik verib, onun secim azadliginda idrak subyektini 6ne
cixarir.

Gordnddyd kimi, har iki disince modeli realliga geyri-salis minasibatlor sistemi formalasdirir.
Realliga “ya-ya” secmina asaslanan ikili mantigle deyil, “agar-onda” secimine asaslanan coxqiymatli
(coxmanali) mantiqi tafekkdiri ile yanasir. Ganc ve yasli, isti ve soyuq, baha ve ucuz, gbézal ve cirkin, dost
v dlsman, hagigat ve yalan ve s. bir-birine zidd keyfiyyat gostaricileri arasinda coxveziyyatli paradigma
ve serhad kasilmazliyi (bir veziyyetden digarine kecidin salis olmayan xdsusiyyati) coxqgiymatli mantiq
tafekkiir modelina asaslandigi kimi, ekzistensial diisiincanin de obyekts eyni tafekkiir modeli ile
yanasdigini misahids edirik. Clnki, geyd etdiyimiz kimi, geyri-salis tefekkir modeli idrak subyektine
daha adekvat diisiince modelidir; bu disiince modelinds istar empirik, istar rasional yanasmalarda tezis
ve antitezis arasinda araliq veziyyatlerin nezere alindigr situasiyalar ¢oxluq taskil edir. Belalikls, hesab
edirik, ekzistensializmin qeyri-salis miinasibatler konteksinds coxspektirli tatbiq imkanlarina malik QSM
vasitasile epistemoloji tahlili ekzistensial dlstince ve qeyri-salis mantiqi tefekkir arasinda da
korrelyasinin mévcudlugunu tasdiq etmis olur.

4.1. Altmévzu: Oziindyaratma senati

Postmodern ve ekzistensial disiince torzini qeyri-selis coxluglar ve qeyri-selis mantiq
nazariyyalarinin asasinda formalasan tefekkir modeli konteksinde arasdirarken fenomenologiya,
ekzistensializm, postmodernizm arasinda kifayat gadar oxsar tezister meni de insan varliginin manasi
lzarinds dayanmadga sévq etdi ve tedqigat isinin naticasi olaraq yaranan bezi refleksiyalarimi
Oziindiyaratma senati adli konsepsiya seklinds taqdim etmak gararina galdim.

Yuxarida qeyd edilen har lg¢ careyanin mévcudluga verdiyi dstinlik ve insan individualligi ve
identikliyinin ona secim azadligi vermasi ideyasini asilamasi hadisslere olan mdinasibati coxcalarli edir.
Situasiyadan asili olaraq miitlaq (ideal) olani yox, miitleq (ideal) olanla onun tarsi (aksi) arasinda mévcud
vaziyyatleri gabul etmayi dogru sayir. Universal — imumi xarakter dasiyan ideal insan cemiyyati asilayan
hdmanist ideyalar ¢ékdir, eavezinde realliga ayr-ayri, mixtslif, coxmenalr yanasmalar meydan sulayir:
insan vaziyyatdan asili olaraq nayin yaxsi, nayin pis oldugunu ézi miayyanlasdire bilar - asas ve dogru
olan da els budur.

Mitleq olandan yan ke¢mek, hadisslerin sertiliyinin, nisbiliyinin - geyri-misyyenliyinin gabul
edilmesi, dogru ve yalani (hemginin bditin bir-birinin tarsini (eksini) taskil eden keyfiyyet gdstaricilerin:
yaxs! vo pis, gozal ve cirkin, adalat ve adalatsizlik...) giymatlendirmanin situasiyadan asili olarag
miayyan deracasi ile ifads tendensiyasi hadisslere qeyri-salis minasibatler dogurmagqla insan
distincesine daha adekvat dlsiince tarzi olaraq qeyri-sslis (coxqiymatli mentiqi) tefekkir modelinin
arasdirma predmetidir.

Oziinii secma. Sartra gére, insanlar mévcudluda eyni gaydada atilirlar ve onlar dictin kim olmad,
nayi vo nece etmali oldugunu tesdiq eden he¢ bir norma, ideya yoxdur. Yeni insan (¢lin avvelcadean
mdayyanlesdirilmis heg bir hayat ssenarisi mévcud deyil. Neyi nece etmali oldugunu insan 6zi secmalidir
ve bu secimde azaddir. Filosof-yazicinin fikirlerini imumilesdirssk movzumuza uygunlugunu nazers alib,
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onun bu konsepsiyasina tstdnliik verirem: Insan 6ziind ézi secir.

Oslinde, bu yanasmani hadissleri oldugu kimi tasvir etmaye saslayan fenomenologiya, mévcudlug
falssfesi adlanan ekzistensializm ve ardinca posmodern disiincenin galdiyi ganast olarag da
Umumilesdirmek olar. Clnki har (¢ velssfi talim Oz konsepsiyasinda hadisslerin real (oldugu kimi
maenasinda) tasvirini, o climladen insan varligini, onun manasini, bu varligin ferdiliyini ve dlistince
azadliginiasas gétdrir. Demali, insan hayatina mana ve mahiyyat baxs edan énca onun 6zl 6zind secimi
tzarinds baslayir ve bu secim amali fealiyyatin perspektivierini dogurur.

Etiraf edim ki, 6zinlyaratma konsepsiyam bu kimi disince sistemlarinin dogurdugu mdsyyan
maqgamlardan basladi. Onu da etiraf edim ki, yazdigim matnlerin bir gismini xarakter ve dslubundan asili
olmayaragq (elmi, elmi-publisistik, badii v s.) zangin fikir dasiyicisi olan matnler lzerinde dekanstruksiya
etmayi sevirem ve bu matnlaridigar samballi matnlerin tarkib hissesi olaraq intertekstual hesab edirem.

Oziindi tanitma

Insan 6ztindi secir va kim olmadi 6zt garar verir. Kim olmagq ise aqli garardan baslayan bir prosesdir.
Ele bu prosesin gedisinde do “6ziinl qurma” hadisssi baslayir ve har hansi minasib ve uygun bir
meaqgamda ise 6zinl yaratma ani bas verir. Bsazen foerd bunun faerginds olur, beazen yox. Bltiin bunlara
regmen insan daima cemiyyate mexsus olmagqla sosiomadeni mihitdedir. O 6zind ifade etmaye vo
digarleri tarsfindan giymatini almada can atir. Bu ise ozind tanitmadir. Hegelin tabirincs, iki subyektin
qarsilasmasi zamani taninma ve etiraf edilms ugrunda mdbarias baslayir ve bu, “6lim-dirim”
mdbarizesidir; har kes istayir ki, basgasi onu 6zu 6ziind secdiyi kimi tanisin ve etiraf etsin. Kontekse uygun
olaraq burada fiziki mibarizeni kenara qoyub (harcend bu mibarize de “etiraf edilms” ugrunda
mdbarizadir), etik-estetik, aqli-intellektual ve s. gdstericilerin yaratdigi menavi sferada bas veren
mdbarizeye énam verirem. Bir gader darine getsak misahide eds bilarik ki, oziinlifads, 6ziinlitanitma,
etiraf edilme ugrunda “6lim-dirim” mdlbarizasi bltin canlilara mexsus mubarizedir. dqli-intellektual
gdstaricilarle silahlanmis insan (g¢in ise sosial-madani mihitin nimayandasi olaraq 6zind tanitma ve
etiraf edilme ugrunda mibarizs iradssindsn asili olmayaraq qacilmazdir.

Oziindi yaratma

Mantiqi olaraq oziinidyaratma oziinl secmadan sonra baslayan ve ézind tanitma ile misahids
olunan fenomendir. dvval insan kim olmasi barede garar verib hayat ssenarisini miisyyan edir. Ardinca
o ssenariasasindaemali fealiyyate baslayir.

Demali, 6zind yaratma ézinl se¢madan sonra sosial mahiyyat dasiyan o6zind tanitma ile
xarakterize olunur ki, bu bas vermadikde éziinliyaratma ve buna takan veran hayat secimi— kim ve nece
olmaqg, hamcinin bu secimin naticasi olan fealiyyatin bir 6nemi galmir. Clnki ferdin mahiyyatinin
taninmasi ve etirafi onun varligr kimi atildigr zaman-mekan mdstavisinin dogurdugu sosial ve medeni
mdihitdsn kenarda mévcud ola bilmez.

Hesab edirem bu barede distinen har kesin amali fealiyyatindan asili olmayaq bu tecriibani
oztndyaratma konsepsiyasi olaraq gabul etmasi he¢ de faydasiz olmazdi.

Natice

Elmi sahalarde ve falssfi dlstinceds bas veran fundamental dayisiklik v yeniliklerin miixtelif
sahalare, o climladen madaniyyate transformasiyasi bu sahslerds yeni paradigmalarin yaranmasina
sabab olur. Bu paradigmalar ise yeni forma ve mezmun kesb ederek forqli idraki generasiyada tezehiir
edir. Maelumdur ki, QSC nazeriyyasi ve onun asasinda formalasan kesilmez ¢oxgiymatli mantiq
konsepsiyasi olan QSM nezariyyasi subyektivliyi, qeyri-miayyan informasiyani nezere alaraq
formalasmis ciddi riyazi-mentiqi aparatlardir. Qeyri-salis (lingivistik) qeyri-misyyenlik seraitinds
tadgigat obyektine, Umumiyystle, bltin hadise ve predmetlore coxqiymatli mantiqi refleksiyalar
kognitiv baximdan idrak subyektine daha adekvat tefekklir modelidir. 3sasinda hadise ve predmetlars
qeyri-salis minasibatler dayanan bu elmi aparatlarin tasir obyekti coxspektirli oldugundan madaniyyst
sahasindan ds yan ke¢cmir. Bu konteksds elmin coxqiymatli mantiq konsepsiyasi ile ekzistensial diisiince
sistemi arasinda miayyan korrelyasiyanin mévcudlugu ehtimal yiksskdir. Movcud alaganin oldugunu
nazere alaraq ekzistensializmin QSM nezariyyasi konteksinds gnoseoloji arasdirilmasinin ve alinan
epistemoloji naticalarin elmi yenilik baximindan ahemiyyatli oldugu genayatindsyik. Hesab edirik,
ekzistensial distince sisteminin idrak subyektinin obyekte miinasibatde geyri-salis tefekkir modelins
uygunlugunun epistemoloji olaraq asaslandirilmasi madaniyyatin bir cox sahalerinds, hamcinin felsafi
fikir tarixinde obyekte (varliga) geyri-salis miinasibatlerin epistemoloji arasdirilmasi (¢iin metodoloji
baza rolunu oynaya biler.
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Technical sciences
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Special-purpose dry mixes are powdered construction materials formulated based on various
mineral components and functional additives to meet specific functional and technological
requirements. These mixtures are intended for use under certain conditions (e.g., high temperature,
humidity, chemical exposure, or radiation resistance). When mixed with water or other active
liquids, they become ready for application, exhibiting high mechanical strength, adhesion, and
resistance to water, frost, acid, and other impacts.

The results show that the compressive strength of gypsum-based dry mixes with the addition
of barite and other additives ranged between 4.9 and 5.3 MPa. This range does not significantly
differ from the compressive strength limits of special-purpose dry mixes under normal conditions.
Additionally, the activity concentration indices of these samples were 0,037 and 0,048. Since the
effective activity of the "Hardened Gypsum Mixture" samples is below 370 Bq/kg and the activity
concentration index lyl\gammaly meets Class | criteria, these materials can be used without
limitation in residential buildings in terms of radiation safety.

Keywords: construction materials, mixtures, gypsum, perlite, barite, radiation resistance

In recent years, significant progress has been observed in the construction sector both globally and
in Azerbaijan. The wide range of various construction materials used enhances the quality of construction
works and creates new opportunities. The materials used are mainly divided into two categories:
naturally obtained and artificially produced. Especially the composition and physical-mechanical
properties of artificial materials must be carefully studied during production and application stages to
ensure their effective and appropriate use [1].

The demands for materials in modern construction — such as quality, durability, high compressive
strength, and other indicators — are increasing every day. The advantages of gypsum-based construction
materials — their relatively light weight, high thermal and sound insulation capacity, and ease of
processing — have enabled their widespread application [2-5].

The technological progress of dry mixtures is closely related to improving the quality of chemical
modifiers and mineral fillers used in their composition. Chemical additives enhance the physical-
mechanical properties of the mixtures, expand the fields of their application, and increase the efficiency
of construction works. Azerbaijan’s natural mineral resources, especially the use of local raw materials
in dry construction mixtures, play an important role in strengthening the country’s economic
independence. The application of dry mixtures has led to the emergence of new technologies in the
construction field and ensured rapid development in this area [6-9].

Unlike traditional technologies, dry construction mixtures can be applied both in thick layers and
in thin layers ranging from 0.7 to 7 mm. As a result of applying this technology, labor productivity has
increased by 1.5 to 5 times, while material consumption has decreased by 3 to 10 times. The efficiency
of using dry mixtures directly depends on the nature of the work performed and the level of
mechanization during the preparation and application of these mixtures.

Additionally, dry mixtures can be stored for a long time (up to 6 months according to relevant
technical standards — GOST 28013-98 and GOST 7473-95) without changing their physical and
chemical properties.

The use of dry mixtures provides the following advantages:



XIX INTERNATIONAL SCIENTIFIC CONFERENCE. MADRID. SPAIN. 10-11.06.2025

lindicator || Traditional Method||Dry Mixtures |
|Application Thickness (mm) =70 lo.7-7 |
lincrease in Labor Productivity |- |[7.5-5 times |
|Reduction in Material Consumption ||— ||3—70 times |
|Storage Period (under favorable condit/on5)||_<7 month || Upto6 months|
|Mechanizat/on Possibilities ||L/'m/'ted ||H/'gh |

The effectiveness and technological indicators of dry construction mixtures depend not only on the
main components but also directly on the correct selection and appropriate dosage of additional
additives. These components serve to optimize important properties of the mixture such as plasticity,
setting time, adhesion strength, water resistance, and thermal insulation.

Depending on the area of application, gypsum-based products are regulated by international
standards — for example, EN 13279-1:2014 (gypsum-based dry mixtures), EN 520:2021 (gypsum
plasterboards), and ASTM C28 (construction gypsums). These standards define the quality indicators and
conformity levels of the products.

Barite is used as a high-density mineral filler in dry mixtures. It is an inert substance containing
barium sulfate and finds application in various functional fields. The following main technical
specifications are accepted for barite used in construction:

|indicator ||Standard (API/ ASTM / GOST) |[Note |
|BaSO4 Content (mass %)|| >90% (API 13A, Class 7) || High purity required |
|Dens/ty (g/cm3) || >4.2 (ASTM D854, GOST 4 682-84)||H/'gh density provides protective pfoperties|
|Moisture (%) || < 7.0 (ASTM C566, GOST 8735-88)||  Should not affect mixture quality |
|Particle Size (um) ||s 75 um (ASTM C136 / GOST 66 73)|| For homogeneous dispersion |
|Water—50[ub[e Salts (%) || < 1.0 (ASTM D1125) || Chemical stability is important |

Methyl Cellulose (MC) — a cellulose-based, synthetic, water-soluble modifying additive. It
significantly improves the technological and physical properties of dry mixtures. Although added in
relatively small doses (usually 0.2-0.6%), it has a significant effect on the plasticity, workability, and
water retention time of the mixture. Dry construction mixtures containing methyl cellulose additives
must comply with standards such as EN 998-1, EN 12004, ASTM C472, and GOST 31357-2007.

Tartaric Acid — a naturally derived, colorless crystalline dibasic carboxylic acid that dissolves well
in water and is mainly used in dry mixtures as a set-retarding additive. It is applied to control the setting
process in gypsum- and cement-based mixtures.

Main effects:

e Delays the start of the reaction;

e Extends the working time;

e Reduces the risk of surface cracking.

Natural tartaric acid dissolves completely in water, improves flowability at low doses, creates
plasticity, and simultaneously reduces the porosity of the mixture, thereby improving surface quality.

Defoamers and Foaming Agents play an important role in regulating the technological and
functional properties of dry construction mixtures. These chemical additives significantly influence the
structure, density, thermal and sound insulation, as well as durability of the mixtures. Although these
two components have opposite functions, both are important for modifying dry mixtures.

Defoamers prevent the formation of unwanted air bubbles or eliminate existing foam in the
mixture. They are primarily used to improve the homogeneity and mechanical strength of the mixture.
These additives are especially important in highly flowable mixtures such as self-leveling floor
compounds, plasters, and waterproofing solutions.

Key properties:

e Prevent air bubble formation in the mixture;

e Increase strength by reducing air voids;

e Improve water resistance and mechanical durability.

Foaming Agents are used to create a large number of air bubbles in the mixture. This mainly aims
to enhance thermal insulation and lightness. They are widely used in the preparation of foamed concrete,
lightweight plaster, and thermal insulation materials.

Key properties:

e Used to increase thermal and sound insulation;,

e Provide a cellular structure to the mixture;
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e When used together with perlite, the effect is doubled.

Slaked Lime (Ca(OH)z) is one of the main binders widely used in construction materials. It is
obtained by hydrating quicklime (CaQ), which in turn is produced by calcining natural limestone (CaCOs)
at high temperatures.

The main technical and operational properties of slaked lime depend on its chemical composition
and preparation technology. With a pH level between 12 and 13, it creates a strongly alkaline
environment that inhibits microorganism growth.

Main effects of slaked lime:

e Has antibacterial and antifungal properties;

e Increases plasticity and workability;

e Maintains stable pH level (alkaline environment);

e Positively affects strength through carbonation.

Perlite — a volcanic-origin, expanded lightweight inert mineral filler, mainly consisting of silicon
dioxide (SiOz) and aluminum oxide (Alz0s). It is used in construction to improve thermal and sound
insulation. Additionally, perlite’s water absorption capacity ranges between 200-400%, and its pH level
is neutral to slightly alkaline, making it compatible with various binder systems. Perlite is resistant to
moisture and biological damage, providing long-term durability.

Main advantages:

e Lightweight (density: 30-150 kg/m?3);

e Low thermal conductivity;

e High porosity and breathability;

e Fire resistance.

Role in dry mixtures: Used for thermal insulation in plasters and lightweight structural materials.
Its combined use with foaming agents allows the creation of lightweight and insulating systems.

Laboratory-prepared dry mixture samples were produced to determine the properties of dry
mixtures. The mixtures were mixed with water to create a homogeneous mix. First, the spreadability of
the prepared mixtures was examined, then samples were molded using molds measuring 40x40x160 mm.
The mold walls were cleaned and coated with a thin layer of oil. Three samples were prepared from each
mixture. The gypsum mixture was poured into the mold to one-third full, compacted on a vibration table,
and the process continued until the mold was completely filled. The surface of the mixture was leveled
to be flush with the edges of the mold.

In the experiments, gypsum-based dry mixtures were supplemented with barite, cellulosic additives,
tartaric acid, perlite, slaked lime, defoamers, and foaming agents. The compositions of the prepared
samples (tests numbered 4, 5, and 8) are listed below.

Test No. Names of Raw Materials (in grams)
Gypsum Barite Cellulosic Tartaric Perlite Defoamer Foaming Slaked
additive asite agent lime
/ 900.35 63 3 1 20 0.35 0.3 12
Il 883.35 80 3 1 20 0.35 0.3 12
] 863.35 100 3 1 20 0.35 0.3 12

The samples were kept at room temperature for one day, then removed from the molds and stored
in a drying oven for 14 days. After drying, the compressive and flexural strength limits of the samples
were determined. Below are the compressive and flexural strength limits of the samples prepared
according to two recipes.

Test sample number 4

Strength limit

Bending Compression

kn mpa kn mpa

7 2,29 815 5,345
Test sample number 5

Strength limit

Bending Compression

kn mpa kn mpa

0,7 1,67 6,25 4,905

Additionally, several of these samples were submitted to the "AzStandlab Sanitary-Industrial
Laboratory” to measure their radiation resistance and were tested. The samples were tested at 24.5°C
under a pressure of 762 mmHg. The following devices were used during the analysis:

1. Alpha Spectrometer (Ortec)

2. HPGe Spectrometer (Ortec)
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3. Isotopic ICP-MS (ThermoFisher)
As the results show, the use of barite raw material in gypsum mixtures caused almost no change in

A_eff
Radioactivity Analysis of Hardened Gypsum Solutions

Internal Code ASLO068 ASL0069 ASL0070
Customer Code 4 5 8
Sample Description Hardened Gypsum Hardened Gypsum Hardened Gypsum
Solution Solution Solution
Radionuclide Unit
K-40 Bg/kg 46.1+3.3 44.9+6.0 34.6+55
Cs-137 Bqg/kg MDA =0.7 MDA = 1.54 MDA =1.5
Ra-226 Bqg/kg 3.2+40.3 50407 1.8+0.5
Th-232 Bg/kg 2.2+0.3 3.3+0.9 2.4+0.4
At Bq/kg 10.0+ 0.5 13.14 1.4 7.9+0.8
ly - Activity Concentration Index 0.0370 0.0480 0.030
Material Class According to Irradiation / / /

(Effective Activity) and ly (Activity Concentration Index).According to the requirements of the AZS
535-2011 national standard, construction materials used without restrictions in newly built or
renovated residential and public buildings must have an effective activity (Class 1) not exceeding 370
Bq/kg.The specific effective activity of natural radionuclides (NRN) — taking into account their biological
effect on the human body — is determined by the formula:

Aeff = Arat+ 1,31 Arn +0,085 Ak

The combined specific activity of natural radionuclides (NRN) in the material is determined by the
formula, where Ara, Arh, Ak are the specific activities of radium, thorium, and potassium, respectively,
expressed in Bq/kg. The activity concentration index for construction materials produced for permanent
use in residential and workplaces is calculated using the following formula:

Construction materials that satisfy the condition of the activity concentration index ly<1/_\gamma
\leq 1ly<1 can be used without restrictions for permanent use in residential and workplace buildings.As
a result, natural radionuclides such as radium (??°Ra), radium (??®Ra), torium (?3°Th), kalium (*°K) were
detected in the presented samples of the "Hardened gypsum mortar" construction material. The effective

ATh-232 AK—-H)

~300Bq/kq  200Bq/kq 3000 Bq/kq

ARa—ZZ&

Iy

activity of the "Hardened gypsum mortar" samples with respect to natural radionuclides is less than 370
Bq/kg, and since their activity concentration index lyl_\gammaly meets the required limit, these
materials belong to Class I in terms of radiation safety. Therefore, they can be used without restrictions
as construction materials inside residential buildings from the viewpoint of radiation safety.
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