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СЕКЦІЯ 14. 

МАТЕМАТИКА ТА СТАТИСТИКА 

 

 
Misiura Ie. 

Candidate of Technical Sciences,  

Associate Professor of Department of  

Economic and Mathematical Methods,  

Simon Kuznets Kharkiv National 

University of Economics, 

Kharkiv, Ukraine 

 

INTEGRATION OF GNU OCTAVE INTO THE EDUCATIONAL 

PROCESS IN THE “HIGHER MATHEMATICS” COURSE  

FOR THE SPECIALTIES “MANAGEMENT” AND “MARKETING” 

 
The development of every independent state directly depends on its ability to 

remain competitive in today’s economic environment. In Ukraine, one of the most 
important factors in this process is the quality of economic education, which serves as 

the foundation for developing the nation’s intellectual potential and for training highly 
qualified professionals capable of operating effectively in a market economy. 

In particular, the training of higher education applicants of the specialties 
073 Management and 075 Marketing plays a significant role in providing in-depth 
knowledge and preparing professionals capable of solving practical problems and 
complex specialized tasks in the management and marketing of organizations and their 
divisions. This process involves applying modern management theories and methods, 
fostering applicants’ critical thinking, creativity, and entrepreneurial initiative, and 
developing their ability to use new technologies in their future professional activities. 

Higher education institutions train specialists who can effectively manage business 
processes, solve professional challenges in organizational administration, select 
optimal business models, and make sound managerial decisions [1]. 

The training of future specialists in the above-mentioned specialties is 
impossible without a solid command of mathematical methods, which provide 
applicants with a comprehensive education and a clear understanding of the practical 
application of mathematical tools and techniques to solve various professional tasks. 
Therefore, mathematical training begins with the “Higher Mathematics” course, which 

is included in the list of compulsory educational components and forms part of the 
professional training cycle for applicants of the specialties 073 Management and 075 
Marketing [1]. 
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Modern mathematical education for specialists in these fields requires not only 

knowledge of mathematical courses such as “Higher Mathematics” and related courses 

but also the ability to solve applied problems using computer and information 

technologies. Considering this, it has become a common practice in teaching 

mathematically oriented courses to employ computer mathematics systems such as 

MATLAB, MAPLE, MATHCAD, DERIVE, MATHEMATICA, MuPAD, 

GNU Octave, Python, and others, which are gaining increasing popularity in both 

teaching and scientific research. These systems serve as essential tools for applicants, 

university lecturers and researchers alike [2, 3]. 

In particular, GNU Octave is used by university lecturers during practical and 

laboratory studies in the “Higher Mathematics” course at Simon Kuznets Kharkiv 

National University of Economics (KhNEU). Among the available computer 

mathematics systems, GNU Octave was selected because it is open-source, freely 

accessible, and increasingly competitive with the well-known MATLAB platform. 

This software environment meets key educational requirements: it ensures a 

systematic, consistent, accessible, and clear presentation of theoretical concepts in the 

“Higher Mathematics” course, as well as the implementation of methods for solving 

practical problems. The non-commercial online interface of GNU Octave (i.e. Octave 

Online) is optimized for Google Chrome and can be accessed from any computer with 

a modern web browser [4, 5]. 

GNU Octave enables the solution of numerous applied problems from various 

sections in the “Higher Mathematics” course, both in numerical and symbolic 

(analytical) form. It also supports exact computations involving rational fractions and 

arbitrary-precision arithmetic. Integrating GNU Octave into the educational process 

allows applicants to acquire versatile competencies and practical skills in using these 

tools, and to readily apply the knowledge gained to solving typical or similar problems 

in their future professional activities. The Octave Online web service further enhances 

learning by visualizing mathematical terminology, demonstrating the essence of 

mathematical methods and techniques, and showing their practical implementation [6, 7]. 

The aim of the “Higher Mathematics” course is to familiarize applicants with the 

fundamental concepts, theoretical principles, and modern mathematical models and 

methods used to solve applied problems in management and marketing. The course 

also aims to develop applicants’ logical and analytical thinking skills. Its objective is 

to provide theoretical and practical training focused on mastering contemporary 

mathematical methods that will enable future professionals to address applied 

economic problems. The content of the “Higher Mathematics” course covers the key 

methods and models of linear and vector algebra, analytical geometry, mathematical 

analysis, differential and integral calculus, functions of several variables, the theory of 

ordinary differential equations, and series. Alongside the study of mathematical 
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concepts, attention is given to their practical applications in economics, finance, 

management, and administration. Knowledge and skills requirements include 

understanding the basic concepts of all sections of the “Higher Mathematics” course; 

the ability to choose appropriate mathematical methods and models, and apply 

analytical techniques to investigate applied problems; the ability to use modern 

mathematical methods to solve practical economic tasks; and the development of skills 

for independent study and use of mathematical literature. 

With the rapid development of information technologies, it has become 

necessary to develop teaching materials for integrating the Octave Online web service 

into the teaching of the “Higher Mathematics” course. The focus is on training 

specialists capable of solving challenging tasks in the context of the information 

society. This teaching and practical guide [4] serves as a methodological resource for 

both university lecturers and applicants, useful for preparing laboratory and practical 

studies, as well as for conducting mathematical research and self-directed learning. 

At the beginning, applicants study the basic numerical formats and the principles 

of working with built-in functions. Then, using the fundamental mathematical 

functions and operations of GNU Octave, they begin to study methods of linear 

algebra, explore the graphical capabilities of GNU Octave for working with vectors, 

and use its special functions to solve problems in analytical geometry. Applicants also 

apply elements of limit analysis to calculate function limits at a point and at infinity, 

and solve problems related to differential calculus for functions of one or several 

variables, employing graphical tools to visualize function graphs. They further use 

methods of integral calculus for functions of one variable, including computing 

indefinite and definite integrals, determining the areas of figures bounded by lines, and 

calculating the volumes of solids formed by rotating figures around a given axis. Applicants 

conduct studies of improper integrals, solve first- and second-order differential 

equations, investigate numerical series for convergence, determine the regions of 

convergence of power series, and expand functions into Maclaurin series [4]. 

GNU Octave provides a convenient command-line interface for the numerical 

solution of linear and nonlinear problems, as well as for conducting other numerical 

experiments using its programming language. It offers a wide range of built-in tools 

and is easily extensible and customizable through user-defined functions written in 

Octave’s own language. The system is distributed under the terms of the GNU General 

Public License (GPL) published by the Free Software Foundation [8]. 

GNU Octave significantly expands the range of problems that can be solved 

efficiently and effectively, both at the level of symbolic computation and numerically. 

This enables university lecturers to design tasks and exercises that leverage the 

capabilities of modern mathematical software systems. Applicants can concentrate on 

key concepts rather than on tedious algebraic calculations and transformations [6, 7]. 
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The use of GNU Octave in the educational process enables a wide range of 

educational tasks to be addressed in accordance with the educational programs and 

the syllabus of the specialties 073 Management and 075 Marketing [1]. These tasks 

include developing analytical thinking skills and proficiency in using the GNU Octave 

software tools for solving practical problems in future professional activities, 

conducting scientific research, and expanding applicants’ competencies in applying 

various software tools to achieve their objectives. GNU Octave can also be used as a 

tool for self-study and distance learning of mathematics [2]. 

Therefore, mastering GNU Octave tools enables applicants of the specialties 

Management and Marketing to meet modern requirements for training specialists 

capable of effectively analyzing market processes, making informed management 

decisions, and forecasting enterprise development. The use of GNU Octave fosters the 

development of practical skills in applying mathematical methods, models, and 

analytical tools to solve real-world management and marketing problems. Proficiency 

in this software environment allows applicants to gain a deeper understanding of 

economic processes, optimize business decisions, and enhance management effectiveness. 
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