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Abstract. In this paper the method of application of information technologies in the laboratory studies 
of physics is considered along with using this to stimulate the student to the study of the physical laws 
of electricity and magnetism. To achieve this the authors of the article suggest using innovative 
hardware and software package, which consists of two parts: the original laboratory installation and 
information system  which allows to store and process the results. 

1. Introduction 

Today, informational technologies are used  in educational processes throughout the 
world.Information technology is different ways, mechanisms and devices of information processing 
and transmission. The main tool for this is the personal computer, additional - special software, 
possibility of information exchange via the Internet and related equipment. 

2. Problem Formulation  

As we know, one of the important parts of the course of physics is the electrical and 
electromagnetic phenomena. One of the methods of teaching is laboratory and practical classes where 
students can experimentally verify the validity of the physical laws, consolidate theoretical 
knowledge in practice, get acquainted with a variety of measuring instruments, devices and their 
operating principles. In many countries of the world laboratory classes are still conducted without the 
use of modern laboratory facilities and information technologies. In this paper, the authors show the 
possibility of creating affordable modern hardware and information systems for the study of electrical 
and magnetic phenomena. 

3 Problem Solution 
To conduct laboratory studies in a modern format, the authors of this article have developed a 

hardware-software complex (HSC). HSC is a complex solution for the problems related to the 
laboratory works on the course "Electricity and Magnetism", process visualization, as well as storage, 
processing and analysis of the obtained data (Figure 1). Each student can apply information 
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technologies in laboratory studies, thus, tsuch opportunity will encourage the student to study  
physical laws. 

 

 
Figure 1. Scheme of HSCАПК 

 
HSC is composed of two parts: a laboratory installation and an information medium for storing and 

processing of experimental data. All of the experimental work will be carried out on laboratory 
installation, after all data is transferred to a personal computer using a USB cable, or tablet via 
Bluetooth. 

The laboratory setup is universal, also very convenient in operation (autonomous, i.e. it has the 
ability to be used for training at home). The power source is a lithium-ion battery (12V), the elements 
of the electrical circuits designed in one platform (stand). The stand has a minimum possible size. The 
element base of the stand is integrated circuits of common series with low power consumption. The 
uniqueness of this stand is its versatility, which can perform more than 20 laboratory works.Software 
and information system will save data from laboratory installation and allow students to process them 
(the calculation of power in the circuit, the definition of current and voltage at selected sites, as well as 
obtain current-voltage characteristic of circuit or particular element). 

The program was written in C ++ programming language, thus is quite simple for student to use. 
Information system HSC will read and process experimental data as well as plot graphics of 

current-voltage characteristics of given circuit. To get started, you need to connect a USB cable to the 
computer, after connecting the message should appear at the bottom, otherwise the program will give 
an error. Information is transmitted via an analog-to-digital converter based on a microcontroller. All 
information on how to connect and work with the program can be found in the Help section (Figure 
2). 

Once connected, you need to press button “to  plot graph” and the program will automatically 
receive the numerical data of the experiment and display them on the screen in a table on the right side 
of the screen. 
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Figure 2. Interface of information system 

 
For reference section tutorial was created (Figure 3). For example, to read the description of the 

CVC. 
 

 
Figure 3. Textbook section in program medium 

 
In this program, you can edit the graph, for example, you can save the image, print, copy, etc. Also 

you can obtain numerical data in a table format of dat. 
4 Conclusion 
In this paper HSC to study electromagnetic phenomena was designed. Computer program was 

written and integrated with the laboratory installation. 
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