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SUMMARY 

The theme of the graduation thesis is «Development of Virtual Lab Sessions in 
Physics» contains 142 pages of a text document, 12 tables, 154 figures, 15 reference 
items. 

 
JAVA, SCRIPT, HTML, PHP, SERVER, MYSQL, 3D, USER, USER 

REGISTRATION, VIRTUAL LAB SESSIONS, THREEJS, SIMULATION, IDEF0, 
IDEF3, DFD, WEB APP, CAPITAL, TCO, COST, RISKS. 

  
The object of the thesis: the process of performing laboratory classes in physics 

at KhTI - a branch of Siberian Federal University. 
Subject: empirical issues related to the development of virtual laboratory 

classes. 
The purpose of the graduation thesis: the development of virtual lab sessions in 

physics.  
In modern world there appear situations when it is impossible to perform 

laboratory classes in the classrooms of the institute. This concerns the pandemic, 
when educational institutes were forced to refuse full-time attendance for a long time. 
It is also relevant for correspondence and distance training as well as for cases when 
students cannot attend classes for reasonable excuses (for example, the students with 
limited health capacities).  

The first section of the thesis describes the general business of KhTI - a branch 
of SibFU. The analysis of the process of laboratory classes at the institute has been 
carried out; the diagrams of this process have been worked out in the notation IDEF0. 
A review of similar software products has been made, on the basis of which the 
decision on the need to develop an information system “Virtual laboratory classes in 
physics” has been substantiated and the requirements for the future system have been 
determined. It has been decided to choose a three-tier client-server architecture. The 
logical and functional model of the IT system has been described using diagrams in 
the notations IDEF0, IDEF3, DFD. 

The second section describes the sequence of creating a web application 
“Virtual laboratory classes in physics”, which is accompanied by screenshots of the 
program code and the resulting interface. 

The third section deals with the assessment of the economic efficiency of the 
project, the analysis of the risks that may arise during its development, the operation 
of a web application, and possible measures to reduce them.  

The developed system can be applied at technical universities for educational 
training.  

 
 

English language supervisor: _________________ N.V. Chezybaeva 
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 –     ; 

 –  . 
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   : 
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  ( ) :  
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−   –  (3 ).  

−   (   ) – 26 .  

−    – .  

2. : 

−   – 15 000 .  

−    – 24 .  

−   –  (3 ).  

−   (   ) – 6 .  

      3  4. 

 

 3 –    26  

 ,  ,  
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 6 240  
 6 240  
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 41 700  

  36 279  
 

 4 –    6  

 ,  ,  
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 1 080  
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 5 760  
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      - . 

  -       

,     .  ,  

    ,   

      .  

    5 [14]. 

 

 5 –     

№ 
 

 
, 

 
, 

 
 

 

1 
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1 8 500 5  

2 
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GT 1030 PHOENIX 2 
 

1 8 700 5  

3 
  

ASRock H470M-HDV 
1 5 700 5  

4 

  AMD 
Radeon R7 Performance 
Series 
[R748G2400U2S-U] 8 

 

1 3 300 5  

5 
  Toshiba 

P300 1  
1 3 200 5  

6 
  Winard 
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1 1 400 5  

7  DEXP DC-201M 1 1 700 10  

8 
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10 
  Oklick 

115S 
1 300 5  

 

        ,  

   .   

   3  : 
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      ,  

     -  (  
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5 GoogleChrome 1  3  

 

          

    . 
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    :  
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 –    ; 

 –     ; 

 –       ; 

 –    ; 

 –     ; 

 –    ; 

–    . 
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 . 
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 –     –    
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       – 2 

,     2*14=28   4  

 .    20 000    (  

).        
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  ( )    7. 
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 ( .  3.4). 

    :  
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DE3 –       ; 

DE4 –       ; 
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  .  
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