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ON MATHEMATICAL MODELING OF LINEAR SYSTEMS AND PROCESSES

Summary

Mathematical training plays a special role in high-quality university economic education. The economic curriculum
is developed with a due regard to modern interdisciplinary ties. The effectiveness of learning any discipline depends on
the lecturer’s ability to teach it in an accessible and interesting way, as well as on his ability to show the necessity of
learning the subject for students’ future careers. When teaching Mathematics to future economists, financiers,
managers, and ecologists, the lecturer should select and constantly replenish the stock of economic and environmental
models, due to which the abstract mathematical concepts are conveyed in economic language. He should also
illustrate and permanently emphasize the power of mathematical theory in solving and analyzing the applied problems.
The university education in economics and ecology has significant opportunities for to improving students’ economic
training, in particular by introducing them to the nature of basic mathematical concepts and the necessity to replace
intuitive concepts with accurate ones. The quality of such training is closely associated with the quality of the acquired
knowledge and the ability to apply it practically, in constructing the mathematical models of real phenomena. In
addition, it is a crucial issue of consistent mathematical training of economists.

The simplified versions of real life are referred to as models. The model usually includes the space and time it has
arisen from, which are regarded as the components essential for their overall functioning. Once we have correctly
identified the problem and set its boundaries, we put forward a hypothesis or a series of hypotheses to test the
former. Next, the proposed hypotheses are analyzed and studied. This paper aims to provide the methods of
introducing theoretical information and practical problems of constructing and analyzing the mathematical models
described by linear differential equations of the first order.

In the course of the investigation, described by linear differential equations and their systems, the method of
Euler's integrating factor is used for solving the Cauchy problem. This will enable the students to better understand
and master this method when solving more complex differential equations, which come down to the equations in
complete differentials. The results of the research are the description of the process, the solution of the applied
problems, modeled by linear differential equations of the first order, as well as the application of Euler's method for
solving these equations and inequalities.

Using a computer and mathematical modeling, those who know the laws of nature underlying any process or
phenomenon, can predict their behavior, understand the directions of their development, the stability of the process,
etc.

Today, Mathematical Ecology, Economics, and Management tend to expand the use of computers for solving the
problems in their subject areas. Therefore, it is important to develop students' skills and techniques in this field,
relying on information-logical modelling, with the use of modern information technologies.

Keywords: mathematical model, linear differential equations, the Method of Euler, equations with a
fractional derivative, the Cauchy problem.
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