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Fundamental mathematical preparation of engineers provides the essential intellectual tools for solving applied
problems and forms abstract, logical, and systemic thinking. It develops the ability to apply, evaluate the suitability
of, modify, and create new algorithmic methods, which determines its leading role in shaping professional
competence under conditions of rapid technological development.

The transformation of Ukraine’s socio-economic system in the 1990s, the transition to a market economy, and the
related educational reforms led to a reduction in the volume of mathematical disciplines in engineering education.
This exacerbated the problem of improving the mathematical preparation of future engineers. In response, the
concept of fundamentalization of mathematical preparation emerged, within which the author’s approach became
one of the key directions of its development.

In the current context of Ukraine’s industrial and transport recovery and the reduction of human resources, the
evolution of the concept of fundamentalization of engineering mathematical preparation toward strengthening its
professionally applied component within each specific industry has become particularly relevant.

The practical implementation of this approach has been made possible through the introduction of an individual
educational trajectory of fundamental mathematical preparation into the educational process at Kharkiv National
Automobile and Highway University. The range of elective applied mathematical courses offered in the final
(fourth) semester includes disciplines with clear sectoral orientation.

As a result, the formation of industry-oriented competence becomes a foundation for engineers’ rapid adaptation
and effective resolution of new complex production challenges, as well as for their ability to shift qualifications
within the industry.

DEFINITIONS

o Fundamentalization of professional technical preparation is an integrated process of knowledge
generalization and the formation of innovative professional thinking, covering all components of professional
technical preparation (general education, general technical, and specialized), initiated by the specialized
component based on the core scientific ideas of the field, a well-rounded humanities education, and a
personality-oriented learning strategy.

o Fundamentalization of engineering mathematical preparation in the general process of
fundamentalization of their professional technical preparation is an integrated process of generalizing
mathematical knowledge, acquiring the ability to apply it creatively in a professional context, developing
creative thinking, and promoting the overall intellectual development of the individual.

o An individual educational trajectory of a student is understood as the movement chosen by him/her, at
his/her own request and under his/her own responsibility, towards achieving a level of professional competence
defined by the standard of higher education, which is carried out with pedagogical support and control.
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