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Abstract 

Application of virtual instruments to study physics is presented. The competitive analysis of virtual instruments vs real laboratories is 
given. Shown, that implementation of virtual computing technologies to study physics can attract the attention of students to explore 
difficult questions and become a good methodological support in the educational process. 
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1 General 

At present time, a lot of work is devoted to the use and im-
plementation of information and communication techno-
logies, as well as educational software development in the 
educational process [1]. One such example is the use of vir-
tual laboratories. The Virtual Laboratory (VL) is a computer 
program or set of related programs carried out the computer 
simulations of certain processes [2]. The use of such soft-
ware developments in the study of science and engineering 
disciplines, such as physics plays a special role.  The modern 
physics program included a huge number of difficult-to-
understand questions. The most convincing way to explore 
such questions is to demonstrate the physical phenomena in 
the real physical devices. 

Compared with real laboratory works virtual labs have 
several advantages. First of all, in order to study in detail 
different physical processes it is not necessarily to buy quite 
expensive equipment and dangerous radioactive materials. 
Thus, for instance, specially equipped laboratories are requi-
red to conduct the laboratory works on quantum, atomic or 
nuclear physics.  

Secondly, using the virtual physical laboratory it is pos-
sible to simulate the processes, which are impossible to rep-
roduce in the lab. In particular, the majority of the classical 
laboratory works on molecular physics and thermodynamics 

are the close systems. At their output a set of electrical quan-
tities is measured; then they are used to calculate unknown 
quantities, applying electrodynamics and thermodynamics 
equations. And all the molecular-kinetic and thermodyna-
mic processes, which take place during the experiment, are 
inaccessible to observation. While conducting the virtual 
laboratory works on these branches of physics, students can 
observe dynamical simulations of studied physical pheno-
mena and processes, which cannot be seen during a real ex-
periment. Moreover, it is possible at the time of the virtual 
experiment to observe graphical construction of the corres-
ponding dependences of physical quantities. 

Thirdly, the virtual laboratory works can provide more 
descriptive visualization of physical and chemical processes, 
than it can be seen during the usual laboratory works. For 
example, with the virtual laboratory it is possible to examine 
the physical processes, such as motion of charged particles, 
or p-n-transition principle, in more detail and clearly. Besi-
des, computer modeling of physical phenomena allows to 
penetrate insight the processes, which last fractions of a 
second or several year, for instance, planetary motion.   

Another important factor is safety. Applying the virtual 
laboratory to study physical processes is undoubtedly much 
safer way of studying rather than using the real laboratory 
equipment. In particular, the virtual laboratory works are 
more than justified in the cases of operations with high vol-
tage or hazardous chemical substances. 
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The virtual laboratories on “Physics” subject were deve-
loped in International Information Technologies University 
on Computer science and software engineering department, 
Almaty, Kazakhstan. 

Development performed on the platform Microsoft .XNA 
C #, which makes it possible to create realistic 3D scenes. To 
develop a prototype of virtual 3D scene Physical Laboratory 
primarily, carefully analyzed the simulated physical process, 
then it creates a scenario simulation - detailed knowledge and 
behavior change process and the texture is drawn scenes. 

2 Conclusions 

Thus, today's global trend in higher education is the wide-
spread use of virtual computing technologies. Modeled on 
the computer screen virtual experiments in physics allow to 
attract the attention of students to explore difficult questions 
and become a good methodological support in the educa-
tional process.  
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