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COMPUTER EXPERIMENT AS A TOOL FOR DEEPENING 

KNOWLEDGE OF DIFFERENTIAL EQUATIONS 

Grod Inna Mykolaivna 

Candidate of Physical and Mathematical Sciences, 

 Associate Professor  

Ternopil Volodymyr Hnatiuk National Pedagogical University 

Анотація. Диференціальні рівняння є основою математичного 

моделювання процесів у фізиці, біології, хімії, економіці та інших науках. 

Опанування цієї теми вимагає не лише знання класичних методів розв'язування, 

але й навичок використання сучасних обчислювальних інструментів. Саме ці 

навички є необхідними для майбутніх фахівців у різних галузях. 

Abstract. Differential equations are the basis of mathematical modeling of 

processes in physics, biology, chemistry, economics and other sciences. Mastering this 

topic requires not only knowledge of classical solution methods, but also skills in using 

modern computational tools. These are the skills that are necessary for future specialists 

in various fields. 

 

Computer experiment as a tool for deepening knowledge of differential 

equations is a powerful way to visualize, model, and analyze complex 

mathematical phenomena. It allows you to combine theoretical knowledge 

with practical work, which contributes to a deeper understanding of concepts. 

Conducting a computer experiment consists of the following stages: 

analyzing the problem conditions, creating a computer model, developing a 

plan for conducting a computer experiment, conducting a computer 

experiment, and analyzing the results obtained. 

Conducting a computer experiment when studying differential equations 

contributes to the formation of a number of competencies in students. They 

can be divided into several groups. The first group - professional 

(mathematical) competencies include: process modeling (the ability to 

formulate mathematical models of real phenomena in the form of differential 

equations); problem solving (the ability to find analytical and numerical 

solutions of differential equations using various methods); solution analysis 

(understanding the behavior of solutions, such as stability, asymptotics, 

dependence on parameters). 

The second group is information and digital competencies: working with 

software (skills in using specialized programs (MATLAB, Python, Maple, 

Wolfram Mathematica, etc.) to solve and visualize results); programming 
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algorithms - the ability to write algorithms for numerical integration of 

differential equations (Euler, Runge-Kutta methods, etc.); processing large 

amounts of data (the ability to work with numerical data, graphs and their 

interpretation). 

The third group is scientific and research competencies: experimentation 

(conducting computational experiments to study the influence of various 

parameters on the behavior of systems); analysis of results (critical analysis of 

the obtained results and checking their reliability); accuracy assessment 

(determination of the error of numerical methods and the influence of initial 

conditions). 

The fourth group is interdisciplinary competencies: connection with 

other sciences (using differential equations for modeling in physics, biology, 

economics, engineering, etc.); systems approach (understanding complex 

systems through analyzing the interaction of their parts using mathematical 

modeling). 

The fifth group is cognitive and personal competencies: critical thinking 

(the ability to ask the right questions and find ways to solve them); creativity 

(the ability to generate new ideas and non-standard approaches in 

mathematical modeling); self-organization and autonomy (the ability to 

independently perform tasks and make informed decisions). 

Advantages of computer experiments: visualization of processes, 

construction of graphs of solutions (exact, numerical), construction of 

direction fields, phase portraits, visualization of systems of equations. 

Computer mathematics tools help simplify calculations, allow for 

effective visualization of solutions, and model processes described by 

differential equations (Yu.O. Seti, 2021; O. P. Chornyi, 2016). They also 

contribute to the development of modeling skills, which are necessary for 

future specialists in scientific and technical fields. 

We can confidently say that computer experimentation is a powerful tool 

for active learning, allowing for a deeper understanding of complex 

mathematical concepts and their application in practical tasks. 

List of used sources 

1. Modern methods of analytical and numerical programming in 

problems of theoretical physics: methodological recommendations / ed.: 

Yu.O. Seti. Chernivtsi: Chernivtsi National University, 2021. 69 p. 
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2. Mathematical methods of modeling: a textbook / O. P. Chornyi, V. K. 

Tytyuk, N. M. Istomina et al.; general editor. O. P. Chornyi. Kremenchuk: PP 

Shcherbatykh O. V., 2016. 232 p. 

 

 

LEVERAGING CLOUD COMPUTING TO ADVANCE SCIENTIFIC 

COOPERATION AND HIGHER EDUCATION 

Ivannikov Taras Oleksandrovich 

Student of Computer Science 

Alfred Nobel University, Dnipro 

Анотація. У роботі досліджується роль хмарних обчислень у 

трансформації наукової співпраці та вищої освіти. Визначено основні переваги 

хмарної інфраструктури в контексті дистанційного доступу до дослідницьких 

ресурсів, міжуніверситетської кооперації та підтримки змішаного навчання. 

Обґрунтовано, що ефективна інтеграція хмарних сервісів в академічне 

середовище можлива лише за умов формування цифрової компетентності та 

розробки стратегії управління ризиками, зокрема пов’язаними з безпекою даних і 

технологічною залежністю. 

Abstract. This paper investigates the strategic significance of cloud computing in 

reshaping scientific collaboration and higher education frameworks. It demonstrates 

how cloud-based platforms facilitate decentralized research, remote knowledge 

exchange, and hybrid pedagogical models. By analyzing institutional practices and 

technological trends, the study emphasizes the importance of proactive governance, data 

protection policies, and inclusive infrastructure to harness cloud technologies without 

exacerbating digital divides or compromising academic autonomy. 

 

In recent years, cloud computing has emerged as a transformative force 

in the academic landscape, offering scalable infrastructure for data storage, 

analysis, and collaborative interaction. This paradigm enables universities 

and research institutions to transcend physical boundaries, thereby 

facilitating distributed research environments and international scholarly 

cooperation. 

Cloud platforms such as Google Cloud, Microsoft Azure, and Amazon 

Web Services support data-intensive scientific workflows [1, с. 112] and offer 

real-time collaboration tools that reduce temporal and spatial limitations. A 

2021 survey by the European University Association reported that over 60% 

of higher education institutions increased their use of cloud services post-

pandemic [3, с. 1], primarily to maintain continuity in teaching and research. 


