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Abstract: Applying information technologies during the educational process in high school can significantly
extend the field of possibilities for the teacher; improve the quality of the students’ perception of the
information, which may lead to improvements in the learning process as a whole. The purpose of information
technology is “to prepare the students for full and effective participation in the domestic, social and
professional living environments in the information society”. This work shows the ways the modeling
technologies can be applied during the learning process using the example of giving physics classes for
undergraduates.
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INTRODUCTION Information technology of education – is a

In a globalizing world the data capabilities are software and hardware (films, audio and video records,
significantly expanding. Internet provides access to the computers, telecommunications networks) to deal with
global information space, as well as intellectual assets [1]. information [3].

The computer is a versatile learning tool, since its The effective application of information technology
application allows not only forming knowledge, skills and in education demands the teacher to be acknowledged of
attainments but also developing students’ personalities the corresponding software.
and meeting their educational interests.

The rapid development of information technology MATERIALS AND METHODS
leads to significant restructuring of the information space
in modern society, opening up new possibilities for social Information and computer technologies are applied in
progress influencing, first of all, the sphere of education. the learning process in three ways:
Teachers of the new generation should be able to ably
select and apply  technologies  that  fully  comply  with As a “penetrative” technology (application of
the content and purpose of the study of a particular computer-based training of specific topics, sections
discipline, contribute to the harmonious development of for individual didactic tasks);
students basing on their individual characteristics. As the main, determining, technology, which the
However, the capabilities of computers should not be most significant way of applying technology in
exaggerated since  the  transfer of information is not a teaching;
mere transfer of knowledge and culture and therefore As monotehnology (when training, management
information technology provides teachers with very training process, including all types of diagnostics
effective, but backup assets [2]. and monitoring, are based on the use of the PC).

pedagogic technology that uses special methods,
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Electronic lecture notes allow combining a slide show In relation to the model the researcher is the
with text and graphic follow-ups (pictures, diagrams, experimenter, but the experiment is carried out not with the
pictures) with computer animation and computational use of a real object, but with its model.
modeling of the processes under study, as well as with
demonstration of the documentary records of a full-scale The Main Part: Computational experiment is an
experiment. Electronic lecture notes provide an ability to organization of studies when based on mathematical
combine the technical capabilities of the computer and models the properties of objects and phenomena are
multimedia equipment when presenting educational studied and their possible behavior under different
material with a live communication between the teacher conditions is war-gamed. The results then let selection of
and the audience. The practical use of the product the optimum mode [4].
requires a TV-output in the used computer (or an external The method of modeling is widely used in the
TV-encoder), a video projector or TV sets with long practice of teaching physics in high school. A very vivid
diagonal screens. demonstration of all phases of the modeling method can

Demonstration of the fragments of video follow-up of be held using as an example the motion of a charged
the discipline requires multimedia presentations and particle in a magnetic field in the C++ Builder environment.
interactive whiteboard. This virtual screen is able to draw A charged particle moves in a magnetic field under the
a brighter and more extensive picture of the object under influence of the Lorentz force, which curves its trajectory
study. It is able to clearly and promptly present material [5]:
that it is difficult or boring to explain in words.

Interactive whiteboard, irrelevant of the way of
application, is a powerful tool for data visualization. It is
can be used to display a large amount of diverse
information with a much higher density than if placing it where q is the charge of the particle,   is the speed of the
on a conventional blackboard. Special software allows the particle,  is the magnetic induction of the field.
instructor to give author’s lecture. Preparation for the According to the definition of the vector product, the
classes with the interactive whiteboard involves force vector is always perpendicular to the plane
significant extra work on the formation of the material in containing the velocity and magnetic induction vectors
electronic form. Creating lectures with the interactive and its direction is determined due to the left-hand rule for
whiteboard – is quite a labor-intensive process. However, the positively charged particle, or due to the right-hand
it is very effective. rule for a negatively charged particle. The module of this

The basic unit of electronic lecture notes is a slide, or power is as follows:
a frame that provides educational information taking into
account the requirements of visual perception.
Requirements concern the legibility of fonts, symbols and
signs, the lack of aggressive fields and unpleasant This shows that: 1) if the particle moves along the
sensations during the dynamic depiction of graphic magnetization curves, then it is not influenced by the
materials, proper placement of information in the field of force and 2) the particle reaches the peak magnitude when
perception, absence of chromatic discomfort and the angle between the velocity vector and the magnetic
brightness optimization of the graphs concerning the induction vector is equal to /2 – in this case the particle
background. will move circumferentially. In this case, the acceleration

The application of electronic information technology is determined s follows:
of preparing electronic lecture notes requires new
approaches to the aesthetics and the learning process.
Developing demonstration class with running movies and
virtual reality should not significantly lag behind the
design of web pages and TV shows. This sort of where R is the radius of a circumference,  is the particle
conditions requires higher level of professional skills for velocity,  is centripetal acceleration of the particle.
teachers of physics, chemistry, mathematics and other The radius of the circumference is easily determined
disciplines in terms of dealing with modern software and by the Newton’s second law [6]:
(or) collaboration over the course of the lesson between
the subject teacher and computer designers.
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Fig. 1: Movement of the negatively charged particles in assigning the initial position like this);
a magnetic field The projection of the velocity on the axis Ox (it must

In general, the angle between the two vectors can coordinates).
have an arbitrary value (Fig. 1). We introduce a system of
coordinates and direct the Oz axis along the magnetic The  program   step   is    calculated   for  the interval
induction vector with the particle velocity to be initially of  time  equal  to  the  period T and a predetermined
placed in the xOz plane. The  component is number  of  spots  n.  However,   in   order  to be able to
perpendicular to the magnetic induction vector, the see  the   direction   of   the   gyration   of  the particles,
component is directed along the magnetic field lines (with the   calculation    should    be    conducted  for the

). Thus, the complex motion of the particle can be interval  of   a   shorter   period   of  particle  circulation,
decomposed into two simple ones: uniform motion with e.g.  for   the one     hundredth     part   of  the  period:

 velocity alongside the magnetic field lines and (T-T/100)/n [9].
circumferential motion with  velocity in the xOy plane, The y(x) dependency graph is plotted according to
which is perpendicular to the magnetic induction vector the results of the calculations, i.e. the trajectory of a
[7]. The origin is chosen so that the velocity component particle motion in a magnetic field.
alongside  one  of the  axes  (Ox  and  Oy)  equals  zero. After building the model, the occurrence of changes
The magnetic force is, thus, directed alongside the y -axis in the graph after changing the number of spots (and
either to the right (Fig. 1) or to the left depending on the hence the program step) should be traced.
sign of the particle charge.

Let’s consider several cases: Magnetic   Induction    Vector:    Three    graphs  should

The particle velocity forms a  /2 angle with the y=f(x),  z=f(x)  and  z=f(y)  (The   dot   plot  with the
magnetic field vector. values, connected by smoothing lines without markers)

The input data for the model are: The obtained data allows plotting the y (x)

Particle charge q, C; on the same diagram. Figure 2 shows the trajectory of a
Particle mass m, kg; charged particle motion in a magnetic field in the C++
Particle velocity module  , m/s; Builder environment.
Magnetic field B, T;
The number of spots n, which is used to calculate the Deductions: As a result, the modeling method has the
program step (it should be quite large: between 1000 following advantages when applied during the
and 3000). Moreover, the construction of the model educational process in high school:

requires analytical calculation of the radius of the
circumference  R  and  orbital  period  T of the
particle, which are necessary to assign the initial
position of the particle and calculate the program
step [8].

Initial Conditions:

The position of a particle (position x and y ) whenO O

t =0. The initial position of the particle is chosen soo

that x  = 0, therefore y will equal either R, or – R (oro o

vice versa);
The projection of the velocity on the Oy axis at the
initial time (it will always be equal to zero when

equal either , or –  depending on choice of yo

Speed  Forms   an  Arbitrary  Angel   with  the

be  plotted  according  to the results of calculations:

[10-13].

dependency graphs (the trajectory of the particle motion)
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Fig. 2: The charged particle motion in a magnetic field, visualization in the C++ Builder environment
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