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ABSTRACT
Currently, the training of specialists in credit technology, according to which students are taught at the Univer
sity, determines the relevance of developing new conceptual foundations in the organization of educational 
and methodological work and the introduction of modern, information and communication technologies in the 
educational process. The above suggests the widespread use of information technology and personal com
puters to simulate various physical processes, both in the learning process and current control. The use of 
computers activates the process of studying the discipline by students, facilitates and accelerates the assim
ilation of new material and control, which ultimately improves the quality of education and deepens students’ 
knowledge. Therefore, the study of methods for modeling physical processes using modern application pack
ages is currently the most relevant.
In the article, for a visual representation of physical processes using the MathCad program, modeling of com
plex systems described by ordinary differential equations of the second order is given. Using this Mathcad 
package, a graph of forced oscillations without resistance in the presence of an external periodic force is ob
tained using the odesolve function. The paper also talks about the use of physical models in the educational 
process.
Key words: Physical processes, Mathcad, modeling, physical models, Runge-Kutta method, complex sys
tems, solutions of ordinary differential equations, learning process, examples of problem solving.

Introduction. Currently, in the conditions of 
credit technology, pluriactivity, the availability 
of textbooks saturated with theory, the shortage 
of classroom time, new approaches to the design 
and implementation of physics training are need
ed to achieve high quality knowledge and skills. 
At the same time, both standard programs and 
those developed at departments are used when 
studying the most important topics of the theo
retical course and the material of practical and 
laboratory classes.[1]

Training systems created with the use of 
computer technologies belong to a specific type 
of technical means of training and are designed 
to facilitate the work of the teacher and free him 
from laborious work.

The use of computers is associated with the 
solution of a number of problems of the develop
ment of physical education. Automated training 
systems can be used as a supplement and expla
nation of the lecture course, for the current con
trol of knowledge in practical classes, as well as 
for the automation of laboratory work.

The purpose of the work . Laboratory 
classes (practicum) for a number of specialties 
are one of the leading forms of work. The main 
purpose of the workshop is to experimentally 
confirm the theoretical provisions of the stud
ied science, to ensure that students understand 
the basic laws and forms of their manifestation, 
to form a professional approach to scientific re
search among future specialists, and finally, to 
instill skills of experimental activity.

The increase of creative potential and 
professional skills is carried out in full only 
with the practical application of knowledge. 
The laboratory workshop promotes students’ 
knowledge of the organic unity of theory and 
practice, introduces them to the directions of 
development of experimental science, devel
ops interest in research and independent cre
ative work.

Computer training systems can be widely 
used at all stages of laboratory classes: exper
iment planning, data processing and analysis, 
registration of research results. If  the computer
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is not the object o f study itself, then its role is 
reduced to providing work.[2]

One of the most unique features of electron
ic technology is computer modeling of physical 
processes. At the same time, a program simulat
ing a physical experiment should be considered 
as part of a whole complex of closely interacting 
training programs.

The computer is equipped with means of vis
ualizing the results, that is, it makes it possible to 
present the solution of the problem in a visual dy
namic form (on a graphical display), to observe 
its dependence on the parameters. All this makes 
it possible to bring the numerical experiment 
closer to the natural experience. Working with 
such a model is interesting and teaches students 
to “feel” the nature of the most important equa
tions of physics, develops intuition.

Research methods. Computer laboratory 
work began to be created in the nineties of the last 
century due to the advent of cheap microcomput
ers, the development of a dialog mode of working 
with a machine, machine graphics and animation. 
The scientific basis of such educational works is 
the methods of machine modeling, which have 
greatly changed physics and led to the emergence 
of a whole new branch of science - computational 
physics. “Virtual” laboratory work is an educa
tional computer experiment that has the right to 
coexist with a natural physical experiment con
ducted in the same way in real conditions.

The objectives of the laboratory practicum 
are an in-depth study of theoretical material, 
familiarity with the methods of measuring vari
ous physical quantities, the formation of exper
imental work skills among students, etc. Labo
ratory experiments are actively and relatively 
independently performed work: after getting ac
quainted with the theory, the student himself, un
der the guidance of a teacher, takes measurements 
of the necessary physical quantities, processes 
measurement results, builds graphs and works 
with them and, finally, independently draws con
clusions based on the results of his work. Thus, 
the laboratory practicum contributes to the for
mation of students’ research skills.[3]

There are a large number of examples of

physical phenomena and processes for which 
models of varying degrees of realism can be built, 
and from all branches of physics. It is important 
to emphasize that, using computer modeling, it is 
possible and necessary to use the huge potential 
of opportunities provided by modern technology 
and application programs when studying various 
sections of physics.

The use of specialized packages for mathe
matical calculations presented on the market of 
applied software is becoming increasingly wide
spread in laboratory workshops on the course 
“Numerical methods”. Of all the variety of such 
packages, we prefer the Mathcad package, as the 
most adapted from our point of view for the edu
cational process. [4].

The Mathcad system has the ability to solve 
partial differential equations and their systems. 
Mathcad tools allow you to solve one-dimension
al parabolic and hyperbolic equations (with one 
spatial and one temporal variable). Such a seem
ingly narrow range of solved problems actually 
covers the vast majority of problems arising in 
physics and engineering.

This paper shows methods for solving ordi
nary differential equations in the Mathcad pack
age based on numerical methods for modeling 
oscillatory physical processes. As an example of 
solving higher-order differential equations using 
the odesolve function of the Mathcad package, 
a graph of forced oscillations without resistance 
in the presence of an external periodic force is 
obtained.

The solution of a higher-order differential 
equation is given using the odesolve (t,b), func
tion, where t is a variable, a, b- the end point of 
the integration segment. A graph of the resulting 
solution is also plotted (parameter values are tak
en for certainty q=a=m=1, and the initial condi
tions are given in the form y(0)=0, y ’(0)= -1).[5]

From mechanics we know that forced oscil
lations are described by the following equation:

+ b %  + ky / = Fo- sin( a t )  или 

^ -  + 2i 6 ^ + w 1y/ = f-sm (w t),,
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b 0 к 2 Fq f где —  = p , — =v f ,  —  = f .
.

Given

а := 1 q := 0.1 w := 1
y"(t) + q-y'(t) + l y( t )  = as in(w-t )

y(0) = 0 y'(0) = 1

t := 0,0.2 .. 100 
у := Odesolve (t,50)

Figure 1 -  Forced oscillations without resistance in the 
presence of an external periodic force

The main results. As a result o f these mode
ling works, the user receives a ready-made model 
o f the system and has the opportunity only to ar
bitrarily set the initial conditions and control all 
the parameters o f the model during the numer
ical experiment. In this development, the tasks 
were set: to facilitate students’ understanding of 
the basic physical laws, their logical and causal 
relationships; to help understand the relationship 
o f various physical characteristics, to establish
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a correspondence between the natural behavior 
o f the object, analytical dependencies and their 
graphical representation. The user is provided 
with an environment with the possibilities o f free 
manipulation of mathematical models o f physical 
objects, processes and effects. Trainees can han
dle models o f elementary objects as design ma
terial, creating models o f complex systems, not 
only perform laboratory work using ready-made 
schemes, but also design new schemes from 
ready-made models, and even modify models. By 
establishing information links between elements, 
understanding the principles o f their interaction, 
observing the reaction o f the system to external 
influences, working out the methodology for 
managing complex systems, the user organically 
combines the study of physics with the study of 
computer science. Moreover, it is important that 
computer science acquires a truly applied charac
ter in the eyes o f students. [6]

Conclusion (conclusions). Thus, the use of 
computer technology makes it possible to ob
tain the consequences contained in theoretical 
propositions, compare them with the results of 
experience and correct the original model. As a 
representation o f a real system, and in order to 
master modeling skills, an algorithm has been de
veloped and a program for solving the differential 
equation o f elastic vibrations without resistance 
in the presence o f an external force has been 
compiled. Also, the user is given the opportunity, 
based on the developed models for various fields 
o f physics, to carry out not only demonstration, 
but also research and design work on the prin
ciples o f mathematical modeling, which allows 
organizing the creation, testing and fine-tuning 
o f new systems - mechanisms, devices and other 
technical devices.

1 Kondratiev, A.S. (2015). Fizika. Zadachy na kompiutere [Physics. Tasks on a computer]. Publishing house MSTU 
[in Russian].

2 Levitskij, A.A. (2016). Matlab 3.05, MathCad 2.5. Krasnayarsk: publishing house Phismatlit [in Russian].
3. Bursian, E. V. Zadachy dly akompiutera [Tasks on physics for a computer] - M.: Inlightening, 2015. [in Russian].
4 Guld, K., &Tobochnik, Y. (2017). Kompiuternoemodelirovanie v fizike [A computer design is in physics]. M.: World 

[in Russian]. Chekalin A.N., Konyukhov V.M, Konyukhov I. V. Computer Simulation and Comparison of the Efficiency of 
Conventional, Polymer and Hydrogel Waterflooding of Inhomogeneous Oil Reservoirs //Eurasian Chemico-Technological 
Journal. — 2017. — Vol. 19, Is. 4. — P. 323-334.

5 Glushakov, S.V., &Zhakin, I.A., &Khachirov, T.S. Matematicheskoemodelirovanie Mathcad 2000, Matlab 5.3 [Math
ematical design Mathcad 2000, Matlab 5.3]. -Khar’kov; Folio, M.: OOO «Publishing house AST », 2017. [in Russian].

6 Diyakonov, V. P. Spravochnik po MathCAD PLUS 7.0 PRO [Reference book on MathCAD PLUS 7.0 PRO]. - M.: SK 
Press [in Russian].

Новости науки Казахстана. №1 (152). 2022 13



Народное образование. Педагогика

ИСПОЛЬЗОВАНИЕ ИНФОРМАЦИОННО-ОБРАЗОВАТЕЛЬНЫХ РЕСУРСОВ В УЧЕБНОМ ПРОЦЕССЕ 
Аннотация. В настоящее время подготовка специалистов по кредитной технологии, по которой 
проводится обучение студентов в Вузе, обуславливает актуальность разработки новых концептуальных 
основ в организации учебно-методической работы и внедрения современных, информационно
коммуникативных технологий в учебный процесс. Сказанное предполагает широкое использование 
информационных технологий и персональных компьютеров, для моделирования различных физических 
процессов, как в процессе обучения, так и текущего контроля. Применение компьютеров активизирует 
процесс изучения дисциплины студентами, облегчает и ускоряет усвоение нового материала и контроль, 
что в итоге повышает качество обучения и углубляет знания студентов. Поэтому изучение методов 
моделирования физических процессов с помощью современных прикладных пакетов в настоящее 
время является наиболее актуальным.
В статье для наглядного представления физических процессов с помощью программы MathCad 
приведено моделирование сложных систем, описываемых обыкновенными дифференциальными 
уравнениями второго порядка. Используя данный пакет Mathcad, получен график вынужденных 
колебаний без сопротивления при наличии внешней периодической силы с помощью функции odesolve. 
В работе также говорится об использовании физических моделей в учебном процессе.
Ключевые слова: Физические процессы, Mathcad, моделирование, физические модели, метод Рунге- 
Кутты, сложные системы, решения обыкновенных дифференциальных уравнений, процесс обучения, 
примеры решения задач.

ОКУ ПРОЦЕС1НДЕ АКПАРАТТЫК-Б1Л1М БЕРУ РЕСУРСТАРЫН ПАЙДАЛАНУ
Тушндеме. К,аз1рп уакытта ЖОО-да студенттерд1 окыту барысында кредит™ технология бойынша 
мамандарды даярлау, ок,у-эдютемел1к жумысты уйымдастыруда жене оку процес1не заманауи, 
акпараттык-коммуникативт технологияларды енпзуде жана тужырымдамалык непздерд1 ез1рлеудщ 
езектт1пн непздейдк Жогарыда айтылгандар оку процесЫде де, агымдагы бакылау кез1нде де ертYрлi 
физикалык процестерд1 модельдеу Yшiн акпараттык технологиялар мен дербес компьютерлерд1 кен1нен 
колдануды камтиды. Компьютерлерд1 колдану студенттердщ пенд1 оку процес1н белсенд1ред1, жана 
материалды игеруд1 жене бакылауды жен1лдетед1 жене жылдамдатады, нетижес1нде оку сапасын 
арттырады жене студенттерд1н б1л1м1н терендетед1. Сондыктан каз1рг1 замангы колданбалы пакеттерд1 
колдана отырып, физикалык процестерд1 модельдеу едютерЫ зерттеу каз1рг1 уакытта ен езект меселе 
болып табылады.
Mathcad багдарламасын колдана отырып, физикалык процестерд1 кернек1 турде керсетуге арналган 
макалада карапайым ек1нш1 ретт1 дифференциалдык тендеулермен сипатталган кYPделi жуйелерд1 
модельдеу келт1р1лген. Осы Mathcad пакет1н колданып, odesolve функциясы аркылы сырткы периодтык 
кYш тус1ртген кездег1 кедерг1с1з межбYрлi тербел1стерд1н графин алынды. Сондай-ак, жумыста оку 
процесЫде физикалык модельдерд1 колдану туралы айтылады.
TY^Hdi свздер: физикалык процестер, Mathcad, моделдеу, физикалык модельдер, Рунге-Кутта ед1с1, 
кYPделi жYЙелер, карапайым дифференциалдык тендеулерд1 шешу, оку процес1, есептерд1 шешудщ 
мысалдары.
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