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SUMMARY 

The theme of the graduation thesis is «Development of “Python” Language-
learning Software Package Game». It contains 65 pages, 56 figures, 5 tables, 4 
formulae, 9 reference items. 

PROJECT, UNITY, DEVELOPMENT, SYSTEM, STUDY, C #, 3D, GAME, 
EFFICIENCY, EXPLOITATION. 

The object of the graduation thesis: teaching students the Python programming 
language. 

The subject of the graduation thesis: development of a game for learning the 
Python programming language. 

The purpose of the graduation thesis: creating a game for learning the Python 
programming language. 

Objectives of the graduation thesis: ⎯ to analyze the workflow activity of KhTI - branch of Siberian Federal 

University; ⎯ to determine customer requirements; ⎯ to make comparative analysis of games in a similar field of activity; ⎯ to develop a game according to customer requirements; ⎯ to calculate costs and economic benefits of the project, to determine 

risks to which the project is exposed. 

As a result of implementation of the purpose and objectives of the graduation 

thesis, a game for learning the Python programming language has been developed 

and designed. 

The developed game will help to increase students' interest in the Python 

language. 

The work has been carried out by order of KhTI - branch of Siberian Federal 

University. 

English language supervisor     N.V. Chezybaeva signature, 

date   (full name) 
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Unity —   , 

   Unity Technologies. Unity  

 ,     25  , 

  ,  ,  

, -   .  Unity   2005 

     ё   . 

  Unity     

,      . 

        

       

. 

 Unity   , ,  

 ,      . 

  Unity    ,   

 [3]. 

 

2.2    .   
 

  .  
  ,     , 

   ,     . 

     

      .  

       ,   

  [4].  

    TO-BE 

https://ru.wikipedia.org/wiki/%D0%9A%D1%80%D0%BE%D1%81%D1%81%D0%BF%D0%BB%D0%B0%D1%82%D1%84%D0%BE%D1%80%D0%BC%D0%B5%D0%BD%D0%BD%D0%BE%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%9A%D1%80%D0%BE%D1%81%D1%81%D0%BF%D0%BB%D0%B0%D1%82%D1%84%D0%BE%D1%80%D0%BC%D0%B5%D0%BD%D0%BD%D0%BE%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%B0%D1%8F_%D0%B8%D0%B3%D1%80%D0%B0
https://ru.wikipedia.org/wiki/Unity_Technologies
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%B0%D1%8F_%D0%BF%D0%BB%D0%B0%D1%82%D1%84%D0%BE%D1%80%D0%BC%D0%B0
https://ru.wikipedia.org/wiki/%D0%9F%D0%B5%D1%80%D1%81%D0%BE%D0%BD%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%B9_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80
https://ru.wikipedia.org/wiki/%D0%98%D0%B3%D1%80%D0%BE%D0%B2%D0%B0%D1%8F_%D0%BA%D0%BE%D0%BD%D1%81%D0%BE%D0%BB%D1%8C
https://ru.wikipedia.org/wiki/%D0%9C%D0%BE%D0%B1%D0%B8%D0%BB%D1%8C%D0%BD%D1%8B%D0%B5_%D1%83%D1%81%D1%82%D1%80%D0%BE%D0%B9%D1%81%D1%82%D0%B2%D0%B0
https://ru.wikipedia.org/wiki/%D0%9C%D0%BE%D0%B1%D0%B8%D0%BB%D1%8C%D0%BD%D1%8B%D0%B5_%D1%83%D1%81%D1%82%D1%80%D0%BE%D0%B9%D1%81%D1%82%D0%B2%D0%B0
https://ru.wikipedia.org/wiki/%D0%98%D0%BD%D1%82%D0%B5%D1%80%D0%BD%D0%B5%D1%82-%D0%BF%D1%80%D0%B8%D0%BB%D0%BE%D0%B6%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/2005_%D0%B3%D0%BE%D0%B4_%D0%B2_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D1%8B%D1%85_%D0%B8%D0%B3%D1%80%D0%B0%D1%85
https://ru.wikipedia.org/wiki/RAD_(%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5)
https://ru.wikipedia.org/wiki/RAD_(%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5)
https://ru.wikipedia.org/wiki/%D0%9A%D1%80%D0%BE%D1%81%D1%81%D0%BF%D0%BB%D0%B0%D1%82%D1%84%D0%BE%D1%80%D0%BC%D0%B5%D0%BD%D0%BD%D0%BE%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%91%D0%B8%D0%B1%D0%BB%D0%B8%D0%BE%D1%82%D0%B5%D0%BA%D0%B0_(%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5)
https://ru.wikipedia.org/wiki/%D0%98%D0%BD%D0%B4%D0%B8-%D0%B8%D0%B3%D1%80%D0%B0


 
   

 

21 

        

IDEF0,     7. 

 

 

 7 – IDEF0     

 

:    . 

: ,  . 

:   «  »,  ,  
   . 

:   “PythonBase”, . 

       

“    ”.    8. 

 



 
   

 

22 

 

 8 – IDEF0      

 

  . 
DFD —    . data flow diagrams — 

  .     

 ,       

   ,  ,    

 ,     [5]. 

      ,  

    . 

      : 

-  ; 

- ; 

-  ; 

-  . 

  –   ,      

,         

-       .    



 
   

 

23 

,  , -      

. 

 –     ,   

,     [5]. 

  –    ,   

 . 

  –  ,  ,   

,          . 

  9        - 

 . 

 

 

 9 – DFD     -   

 

  10      

 . 

 



 
   

 

24 

 

 10 –  DFD    –   

 

2.3       
   IDEF3 

 

IDEF3 ( . Integrated DEFinition for Process Description Capture Method) 

—      , 

  .     

        

 [6]. 

 IDEF3      IDEF  

      IDEF0  

    ,     

   ,   

,       ,  

      . 

        

[7]. 



 
   

 

25 

  11    ,  

   . 

 

 

 11 – IDF3    

 

2.4    

 

        

 ,     .  

     Unity   .  

    Chrome.    , . .   

   .  ,    

 Unity.  

      , 

   ,      ,  

  .        

   (  12). 



 
   

 

26 

 

 12–      Unity 

 

      (  13). 

 

 

 13–    

 

     .  

    .     : 

-  . 

-  . 

- . 



 
   

 

27 

-   . 

       14. 

 

 

 14–   

 

    “  ”  “ ”.  

          

    .     15. 

 

 

 15–  “  ” 



 
   

 

28 

 

  “ ”       

  .        

 .    “ ”.     

   16. 

 

 

 16–  “ ” 

 

   —   ,     

   . 

          “Menu”. 

     “  ”  “   ”. 

   17. 

 



 
   

 

29 

 

 17–  “Menu” 

 

    ,    

           

 .   “ ”      

    “ ” GameObject.SetActive.   

    18. 

 

 

 18–   “ ” 

 

    .  —     

,          



 
   

 

30 

.        

Unity (Unity Asset Store).       ,  

 ,      .    

 Unity    19.  

 

 

 19–   “Office”  

 

      ,  

, ,   ,    .    

   20  21. 

 

 

 20–   (  ) 



 
   

 

31 

 

 

 21–   (  ) 

 

         .  

     Unity.     

.       ,  

 ,       .    

,         22  23. 

 

 

 22–     

 



 
   

 

32 

 

 23–      “ ” 

 

       

 ,  ,    , , 

 ,    .     

 24-29. 

 

 

 24–   

 

 

 25–    

 



 
   

 

33 

 

 26–   

 

 

 27–    

 

 

 28–   

 

 



 
   

 

34 

 29–   

 

        .  

    30. 

 

 

 30–   

 

      .   

     .     

  .    ,  ,   

     31, 32  33. 

 

 

 31–    

 



 
   

 

35 

 

 32–   

 

 

 33–    

 

     .     

      “Note”.   

       .   - 

“ReadNotes”.       34  35. 

 

 

 34–  “Note”  

 



 
   

 

36 

 

 35 –  “ReadNotes”,  1 

 

 

 35,  2 

 

    ,     

  Unity,         

,     Unity.     

 36  37. 

 



 
   

 

37 

 

 36–     

 

 

 37 –      

 

      “Canvas”,   

         . 

         .   

     38. 

 

 

 38–   

 



 
   

 

38 

         ,   

  “Door”  “DoorController”   .   

   39. 

 

 

 39–   

 

       -   . 

        .  

   Pivot.        

 40. 

 



 
   

 

39 

 

 40–    

 

        

 .         

     “DoorController”    

“Raycast”. 

 “Raycast       . 

    ,         

,    . 

     “Door”.     .  

    41  42. 

 



 
   

 

40 

 

 41–  ”Door”,  1 

 

 41,  2 

 

 

 42–  “DoorController”,  1 



 
   

 

41 

 

 

 42,  2 

 

       .   “Door” 

      , id,    . 

 “DoorController”      “Raycast”. 

    43  44. 

 

 

 43–   “DoorController” 

 



 
   

 

42 

 

 44–   “Door” 

 

            

  .      45. 

 

 

 45–   

 

      “Key”.     id.  

    46. 

 

 

 46–   “Key” 



 
   

 

43 

 

      .     

 ,   ,     “Door0” 

   .     47. 

 

 

 47–  Door0 

 

   ,     .     

 48. 

 

 

 48–  

 



 
   

 

44 

        3 

     .     

  49. 

 

 

 49 –     

 

     “ConsoleManger”  

“ConsoleFuctions”.        

   ,     .    

        50-52. 

 



 
   

 

45 

 

 50–  “ConsoleFuctions” 

 

 

 51–  “ConsoleManager”,  1 



 
   

 

46 

 

 51,  2 

 

 

 51,  3 



 
   

 

47 

 

 51,  4 

 

 

 51,  5  



 
   

 

48 

 

 51,  6 

 

 

 52–   

 

     .      

 53. 



 
   

 

49 

 

 53 –    

 

  ,     

.   , ,   . 

      .   

    54  55. 



 
   

 

50 

 

 54 –  (   ) 

 

 

 55 –  (   ) 

 

    .   

 56  57. 



 
   

 

51 

 

 56 –  (   ) 

 

 

 57 –  (   ) 



 
   

 

52 

     .   

   58. 

 

 

 58 –    

 

2.5        

 

         

 ,      .    

 IDEF3,       

. IDEF0      

 . DFD     

   .    

   . 

        

. 



 
   

 

53 

 

3       
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 =  +  +  +  +  +  + ,          (1) 
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 –     ; 

 –    ; 

 –     ; 

 –    ; 

 –    . 

 

  . 
        

 ,  20467   . 

       , 

  30,2%   . 

 

 =26648 . 
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  . 
    .    

    2. 

 

 2 –       
№  

 

  

 

, 

. 

  
 ( ) 

1  

Nvidia GTX 1060 

3gb 

1 10000 4 

2  Intel 

Xeon E5 2620v3 

1 3000 4 

3  

 8  

 REG ECC 

DDR4 2666  

2 2500 10 

4  Bloody V7 

game mouse Black 

USB 

1 1790 4 

5  

 X99 

1 4000 4 

6   1Tb 1 3000 4 

7 20.7  HP 

V214a 60  

1 7000 4 

8  

Defender Next HB-

440 

1 300 3 

9  Aigo 1 1800 4 

10   

Aerocool ECO 

600W 

1 2400 4 
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  :  

 

10 000 + 3000 + 1790 + 4000 + 3000 + 2500*2 + 7000 + 300 + 1800 + 2400 = 
38290  

 

  : 

 

((10 000+3 000+1 790+4 000+3 000+7 000+1 800+2 400)/4) + (300/3) + (2 
500*2/10)) =8847,5 . –   1  

8847,5/12≈737,3 . –   1  

=737,3  

 

     .  
      3. 

 

 3 –     

№    

  

    

( ) 

1 Windows 10 Home 1 12,665 5 

2 Unity 1  

 

5 

3 Google Chrome 1  

 

5 

 

  : 

12 665/5=2533 . –   1  

2533/12≈211,08 . –   1  

=211,08  
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    ( , .   . .)  
3%. 

=(26648+737,3+211,08)*0,03=827,89 . 

=26648+737,3+211,08+827,89=28424,27 . 

 

    . 
      , . .  

     . = 0 . 

    . 
       ,    

       =0 . 

    . 
        

  , , ё   ,  

=0. 

   . 
      ,  

     ,   . 

    500 .   

   : = 500*4=2 000 . 

 

  

 ,     (1). 

=28424,27+0+116,5+0+0+2000=30540,77 . 
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DE=DE1+DE2+DE3+DE4+DE5+DE6+DE7+DE8,      (4)  

    

 DE1 –  ; 

DE2 –     ; 

DE3 –      

   ; 

DE4 –       

 ; 

DE5 –   ; 

DE6 –  ; 

DE7 –    ; 

DE8 –   . 

DE1=K=31517 ; 

DE2=0 , . .      ; 

DE3=0 , . .       

   ; 

DE4=0 , . .      

   ; 

DE5=0 , . .    ; 

DE6=0 , . .   ; 

DE7=0 , . .     ; 

DE8=0 ; 

DE=30540,77+0+0+0+0+0+0+0=30540,77 . 

 = 30540,77 + 0 + 0 = 30540,77 . 
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1.    [  ]: 

HeroEngine. –  : https://en.wikipedia.org/wiki/HeroEngine 

2.    [  ]: IDEF3.  – 

 : https://ru.wikipedia.org/wiki/IDEF3 

3.    [  ]: Python. – 

 : https://ru.wikipedia.org/wiki/Python 

4.    [  ]: Unity. – 

 : https://ru.wikipedia.org/wiki/Unity_( _ ) 

5.   –   [  ]: 

 . –  : http://khti.sfu-

kras.ru/dokumentatsiya/dokumentatsiya-institut.php 

6.  IT-  [  ]: UML — 

   (use case diagram). –  : 

https://habr.com/ru/post/47940/ 

7.  IT-  [  ]:   DFD 

(   ). –  : 

https://habr.com/ru/company/trinion/blog/340064/ 

8.     [  

]:  IDEF3. –  : 

https://studme.org/87186/ekonomika/metodologiya_idef3 

9. App2top [  ]: -10  . –  

: https://app2top.ru/game_development/top-10-igrovy-h-dvizhkov-vy-beri-

svoj-45170.html 

 

 

  

https://en.wikipedia.org/wiki/HeroEngine
https://ru.wikipedia.org/wiki/IDEF3
https://ru.wikipedia.org/wiki/Python
https://ru.wikipedia.org/wiki/Unity_(%D0%B8%D0%B3%D1%80%D0%BE%D0%B2%D0%BE%D0%B9_%D0%B4%D0%B2%D0%B8%D0%B6%D0%BE%D0%BA)
http://khti.sfu-kras.ru/dokumentatsiya/dokumentatsiya-institut.php
http://khti.sfu-kras.ru/dokumentatsiya/dokumentatsiya-institut.php
https://habr.com/ru/post/47940/
https://habr.com/ru/company/trinion/blog/340064/
https://studme.org/87186/ekonomika/metodologiya_idef3
https://app2top.ru/game_development/top-10-igrovy-h-dvizhkov-vy-beri-svoj-45170.html
https://app2top.ru/game_development/top-10-igrovy-h-dvizhkov-vy-beri-svoj-45170.html
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