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Abstract. The aim of this article is to describe the main aspects of intellectual development in the field of technical
education. Without intellectual development, technical education loses its depth and practical value. These aspects together
form deep understanding, and professional competence. A comprehensive study of promising directions in the development
of technical education if important for understanding technical processes, helps to find original approaches, and improves
existing engineering technologies.

INTRODUCTION

The main aspects of intellectual development in the field of technical education include critical thinking as the
ability to analyze and evaluate information, as well as logical thinking as the process of constructing clear and
consistent reasoning. The generation of new ideas and unconventional solutions is achieved through the development
of creative thinking. It if also important to acquire skills for finding effective ways to overcome difficulties. A key it
the ability to seek and master new knowledge lies in self-directed learning, and the application of theory to real
technical problems forms the basis of practical implementation.

MAIN PART AND RESULTS

The multifaceted nature of modern technical education refers to its multi-aspect character, encompassing different
levels and directions of training.

This means that technical education covers:

- Theoretical knowledge of fundamental sciences (mathematics, physics, etc.)

- Practical skills in working with equipment and technologies

- Engineering thinking and design

- Use of modern information technologies

- Development of communication and management skills

- Attention to ethical and environmental aspects

Such education prepares specialists capable of solving complex problems in various fields of engineering and
industry, taking into account not only technical but also social, economic, and environmental factors.

The multidirectionality of modern technical education refers to the presence of multiple directions and approaches
in specialist training.

It implies that education covers various vectors of development, such as:

- Technical and engineering knowledge

- Information technology and digitalization

- Project and innovation management

- Interdisciplinary connections with other sciences and industries

- Development of teamwork and communication skills

- Consideration of social and environmental requirements

This approach allows preparing versatile specialists capable of adapting to the rapidly changing world of
technology and economy.
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Social and environmental requirements as an important direction in the multidirectionality of modern technical
education emphasize the need to train specialists who consider the impact of technology on society and the
environment.

This includes:

- Awareness of social responsibility among engineers and technicians

- Development of sustainable and environmentally safe technologies

- Implementation of sustainable development principles in projects and production

- Consideration of ethical aspects when creating new technical solutions

- Analysis of the impact of technical innovations on human health and well-being

This vector helps form specialists capable of creating technologies that harmoniously align with the needs of
society and nature.

Interdisciplinary connections with other sciences and industries as an important direction in the multidirectionality
of modern technical education highlight the integration of knowledge and methods from various fields to enhance
specialist training.

This includes:

- Collaboration between engineering, natural sciences, and social sciences

- Application of cross-disciplinary approaches to solve complex technical problems

- Incorporation of insights from economics, management, and environmental studies

- Promotion of innovation through the combination of diverse expertise

- Preparation of specialists capable of working in multifaceted and evolving technological environments

Such a direction fosters versatile professionals ready to address challenges at the intersection of different
disciplines and industries.

The role of intellectual development in technical education is that it:

1. Promotes the development of analytical and critical skills.

2. Helps effectively solve complex technical problems.

3. Stimulates creative approaches and innovation.

4. Provides the ability to adapt to new technologies.

5. Form a systemic and deep understanding of technical processes.

Scientists working in the field of intellectual development in technical education come from various disciplines
such as pedagogy, psychology, engineering, and cognitive sciences. Some notable researchers include:

1. Jean Piaget’s theory of cognitive development influences the understanding of learning and is published in
several of his key works [1, 2, 3, 4].

2. Benjamin Bloom developed the taxonomy of educational objectives important for intellectual development. The
taxonomy of educational objectives, published by him in the book “Taxonomy of Educational Objectives: The
Classification of Educational Goals. Handbook I: Cognitive Domain” [5] — this is the main publication in which his
classification of educational objectives in the cognitive domain is described in detail.

3. John Dewey contributed to the theory of learning through experience. In his book “Experience and Education”
[6] he elaborates on his ideas about the importance of experience in the learning process.

4. Herbert Simon’ research decision — making and artificial intelligence is published in several of his works [7, 8].
The key one being “Models of Man: Social and Rational”. Also important is his article “Administrative Behavior”,
where he examines decision — making in organizations and the foundations of artificial intelligence.

5. Donald Schon researched reflective thinking in professional education. Reflective thinking in professional
education, studied by Donald Schon, is published in his book “The Reflective Practitioner: How Professionals Think
in Action” [9].

These are just a few scientists whose work helps develop intellectual abilities in technical education.

Now we will move on to a detailed description of the aspects of intellectual development.

Critical thinking in technical education is the ability to analyze, evaluate, and make reasoned decisions on technical
tasks using logic and objective data. It helps students not just memorize information but deeply understand processes,
identify errors, and find optimal solutions in their professional field [10-15].

Logical thinking in technical education is the ability to analyze information sequentially and systematically, make
reasoned conclusions, and solve problems based on rules of logic. It is important for understanding technical processes,
developing algorithms, and making correct engineering decisions.

Creative thinking in technical education is the ability to generate new ideas, approach technical problems
unconventionally, and create innovative solutions. It helps to find original approaches and improve existing
technologies.
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Problem — solving skills in technical education are the ability to identify technical issues, analyze them, and
develop and apply effective methods to resolve them. These shills include critical thinking, the use of technical
knowledge, and practical tools to achieve results.

Self — directed learning in technical education is the process where a student independently organizes their study
of technical subjects using available resources such as textbooks, online courses, and practical exercises. It promotes
the development of responsibility, independence, and the ability to find information and solve problems without
consultant instructor support.

Practical application in technical education if the use of theoretical knowledge in practice through performing real
tasks, experiments, projects, and technical work. It helps to reinforce skills, understand the operation of equipment
and technologies, and prepare for professional activities.

Intellectual development through the development of technical thinking means that the improvement of mental
abilities occurs by forming skills in analysis, logic, solving technical problems, and creativity in the technical field. In
other words, by developing technical thinking, a person learns to approach problems systematically, apply knowledge
in practice, and find innovative solutions, which overall contributes to intellectual growth [16-18].

Technical progress significantly accelerates the intellectual development of the entire scientific community. It
provides new tools and research methods, facilitates access to information and knowledge exchange, and stimulates
the emergence of innovative ideas and interdisciplinary approaches. As a result, scientists can solve more complex
problems, expand the boundaries of knowledge, and advance science more rapidly.

To accelerate technical progress in modern society and education, it is necessary to:

1. Investing in science and education — funding research and developing talents.

2. Collaboration between scientists, engineers, and businesses — sharing ideas and resources.

3. Supporting startups and innovative companies — creating a favorable environment for new technologies.

4. Developing infrastructure — providing access to modern laboratories and technologies.

5. Promoting science — increasing public interest in technical achievements.

This is how technical progress can be accelerated in society.

CONCLUSIONS

Technical education contributes to the formation of a systematic and deep understanding of technical processes
through studying theory, practical exercises, and solving real-world problems. It teaches how to analyze processes,
develop algorithms, and apply knowledge to make well — founded engineering decisions. Thus, students acquire
critical thinking skills and a systematic approach necessary for effective work in the engineering field [19-22].

Ensuring intellectual development in technical education requires a harmonious combination of modern
technologies and individualized approaches.

To develop new educational technologies for intellectual development in the field of technical education, it is
advisable to:

1. Increase interactivity — organize lessons where students actively participate and focus on problem-solving.

2. Flexible curricula — create individual learning paths tailored to each student's abilities and needs.

3. Integrate digital technologies — enrich the learning process with virtual labs, simulations, and artificial
intelligence.

4. Project-based learning — develop practical skills by solving real-life problems.

5. Continuous teacher training — organize training sessions on effective use of new technologies.

6. Collaboration and networked learning — promote knowledge exchange and cooperation among students and
experts.
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