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SUMMARY 

 

The theme of the graduation thesis is «Mobile Application Development of 

Training Programs for Enrollees to the Khakass Technical Institute - branch of 

Siberian Federal University». It contains 64 pages, 8 charts, 22 drawings, 9 reference 

items, 1 application. 

PROJECT, IT SYSTEM, GAME, UNITY, IDEF, ANDROID, ECONOMY, 

GAMIFICATION, MOTIVATION, COSTS, RISK, OPERATION, EFFICIENCY.  

The object of the graduation thesis: the process of designing software products. 

The subject of the graduation thesis: the development of applications for 

devices on the Android OS. 

The purpose of the graduation thesis is to develop a quiz game for mobile 

devices on the Android OS to help enrollees to choose the training program for future 

education. 

The graduation thesis is performed in accordance with an individual task. 

Objectives: 

1. The analysis of the subject area of the project “Quiz Game”.  

2. The requirements list for the project “Quiz Game” has been performed. 

3. The choice of software for developing applications for mobile devices on the 

Android OS has been analyzed. 

4. A prototype mobile application has been designed. 

5. The questions for the quiz game on different subjects of the training 

programs of the KhTI - branch of SibFU have been compiled. 

6. Testing of the “Quiz Game” application has been completed. 

7. The economic efficiency of the project has been estimated by the Total Cost 

of Ownership (TCO) method. 

8. The risks of the “Quiz Game” project have been identified. 

 

English language supervisor   Chezybaeva N.V. 
 signature, date  full name 
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 ,         
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      –  
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 - . 

,       
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  ,    . 

      

    .     

 Unity     Android    8.0. 

    —   ,    

,       – 

 .  

 

1.6     -   

   Android 

 

        Android 

 Game Maker Studio 2, Unreal Engine, Unity, Clickteam Fusion 

Developer. 

Game Maker –      ,   

    Drag-n-drop      

 - - ,         

 .     

   « »   . 

Game Maker Studio 2 –     Game Maker.  

  ,  ,        

 .       , Game 

Maker Studio 2    2D  [1]. 

Unreal engine –        

3D-    .      

        , 

           

  ,     

  [2]. 

https://docs.google.com/document/d/1pbmwVFERgpczHT3q4oL257nFFRXvo7nWSb5VMLTSgNI/edit#heading=h.3znysh7
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Unity –  Unity       

  ,     , 

      

 [3]. 

Clickteam Fusion Developer –      

.    Windows    

    ,   iOS, Android, Flash  

XNA (Windows Mobilephone  Xbox).     

  [4].  

       

:  

1.    ;  

2.  ; ;  

3.  ;  

4. . 

       1. 

 

 1 –    

 Unreal engine Unity 
Game 

Makerstudio 2 
Clickteam Fusion 

Developer 

 
  

 

  
 

  
,  

 C# 

 
  

  
 

  
  

  

 
 

  
   

,  
   

 
 

  

 
  

 3D 
 

3D  2D  

2D  
 

 
3D  

2D  
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      . 

        

 0           

 , ,    .  

     ,     

        

   Android-   Unity  Unreal Engine. 

       ,  Unity 

     ,  Unreal Engine,  

: 

 Unity    ,    ,  

Unreal    , 

   Unreal     3D ,  

      . 

 ,     ,  

  -   Unity. 

   ,     

  Paint, Photoshop, GIMP. 

Paint –   ,   

   ,      

. 

GIMP –     , 

    ,     

 Photoshop. 

Photoshop –      , 

   ,   , 

      

        

    . 

      2. 
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 2 –      

 Paint GIMP Photoshop 
  

  
  

 
  
  

  
  

 
 

 
 

  
 

 

   
 

 
 

 
 

    

 
 

  
 

  
    

   
 

     
 

        GIMP  

Photoshop,      .  

  Photoshop      

 ,  :  ,   

,         

 , ,    

  Photoshop. 

 

1.7      

 

   -     

 IDEF.  

IDEF0 –   ,  

       

 . 

    1. 

 –  . 

 –   « ». 

 –  ,    

,  . 

 – . 
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 2 –  IDEF0 

 

    «   » : 

–   –     , 

    ,     ,   

  . 

    «   

» : 

–   –   ,    

   ,     

  –  277-2018   . 

     . 

–    –    

,       –  ,  

     . 

–  34.602-89 –   ,   

,       . 

 : 
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  –  ,     

 ,  : , , .  

    .     

 .       

   ,    . 

 Photoshop –   ,    

. 

 Unity –      

. 

  «   « A » –  , 

 ,      

 . 

   «   » 

   3.  

    A0 «   »,  

        

,        

 ,    .  

    – «  »,    

  ,        

    .      

  ,    .  

    «   »,    

        

     .  

   – ,    

  «  34.602-89». 

  A1   «   »,   

        

   .  
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   «  »,    . 

   «   TAp» —   

 ,      . 

 

1.8    «     « -

» 

 

     « - »  

      .    
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 ,        IT- .  

     .    

          

   ,   Photoshop     

Unity   ,     ,   

      IDEF. 
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      –  .  
 

       

 : 

1)   ; 

2)    ; 

3)    .  

        , 

       ,    
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  ,      

         . 

          

  ,   ,      

  . 

 

 2.1    

 

        UI-

 ,        

    .  

     : 

 Canvas ( ) –       

 ,        

 . 

 Text ( ) –      ,   

, , . 

 Button ( ) –     –   

  ,     

       -   

. 

 Dropdown (  ) –    

     . 

 Panel ( ) –       

   . 

       ,  

       

  . 
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2.1.1    

 

  Unity   “ ”,     

   UI- .      

        “Create”,   

     “Scene” (  4).  

 

 
 

 4 –    
 

     “Scene”,   

  ,      

 .      “Main 

Camera”  “Directional Light”,    ,    

     .    

         

,      ,   

 ,          

 ,     .  

     “Canvas”    
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  ,     ,     

 .       ,    

    ,   “UI”    

   “Canvas” (  5). 
 

 

 5 –   “Canvas” 

 

       .   

    “Image”    “Add 

Component”      (  6). 

 

 

 6 –   
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  . 

   “Canvas”   “panel”,     

 “Text”     “Button”   

  .       

      “UI”.     

        

     .    

     (  7). 

 

 

 7 –       

 

  ,       

 . 

 

2.1.2     

 

         3 

:  
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  –        

    . 

1.   –      

  ,     . 

2.    –         

     ,     

. 

       ,   

     . 

       

“Dropdown”  ,       

 .    ,    ,  

   ,   . 

         

  (  8). 

 

 

 8 –   

 

   ,     “Dropdown” 
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   (  9). 

 

 

 9 –     

 

       

       

. 

       И   

 ,       2.1.3,   

     . 

          

   10. 

     ,     

   .  

        ,   

      ,   

    ,       

 . 
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 10 –    

 

2.1.3     

 

           

.   – ,     ,  

  ,       

   ,       

. 

      4 ,   

  : 

1) ButtonSound – ,      

  . 

2) Game –  ,      

 ,   . 

3) MenuControls –        . 

4) Volume –       . 

    ,   “On Click”.  

  ,      .  
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    .       

   ,       

  .        

          

 .  

      3 : 

1) ButtonSound –       

  .  

  :  

using System.Collections; 

using System.Collections.Generic; 

using UnityEngine; 

using UnityEngine.UI; 

public class ButtonSound : MonoBehaviour 

{ 

    public AudioSource AudioSource; 

    public AudioClip ClickSound; 

 

    public void Awake() 

    { 

        GetComponent<Button>().onClick.AddListener(PlayClickSound); 

    } 

//п ое е ко по е т Button  ук  п  т . 
    private void PlayClickSound() 

    { 

        AudioSource.PlayOneShot(ClickSound); 

    } 

} 

 

2) MenuControls –        

.  : 

 
using System.Collections; 

using System.Collections.Generic; 

using UnityEngine; 

using UnityEngine.Audio; 
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public class MenuControls: MonoBehaviour 

{ 

    public GameObject Exit; 

    public void ExitPressed() 

    { 

        Application.Quit(); 

    } 

//     
    public MenuControls() 

    { 

    } 

    public AudioMixer am; 

    public void AudioVolume(float sliderValue) 

    { 

        am.SetFloat("masterVolume", sliderValue); 

    } 

// т о к  ук , пол у ко  ук . 

} 

 

3) Volume –        

. : 

 

using System.Collections; 

using System.Collections.Generic; 

using UnityEngine.UI; 

using UnityEngine; 

 

public class Volume : MonoBehaviour 

{ 

    public Slider slider; 

    void Update() 

    { 

        AudioListener.volume = slider.value; 

    } 

} 

// Д  у к  п ет ук ле е т  AudioListener  к пол у ку 
т оек ук . 
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       “On Click”   

Н     Н .  

 Н        , 

    ,     

   . 

 Н        

 ,         Н  

           

,     (  11). 

 

 

 11 –      Н  

 

         

 “Game”:  

 

using System.Collections; 

using System.Collections.Generic; 

using UnityEngine; 

using UnityEngine.UI; 
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using UnityEngine.SceneManagement; 

using UnityEngine.Events; 

using UnityEngine.EventSystems; 

 

public class Game : MonoBehaviour 

{ 

    public categoryList[] category = new categoryList[6]; 

    public Text qText; 

    public Text[] answersText; 

    private string[] notcorrect = new string[10]; 

    private string[] correct = new string[10]; 

    private string[] crquest = new string[10]; 

 

    public Text Ot4et; 

    public Text Score; 

    public Text Congratulation; 

    public GameObject hide; 

    public GameObject show; 

 

    private int counter = 0; 

    private int counterAns = 0; 

 

    List<object> qList; 

    QuestionList crntQ; 

    int randQ; 

    int categoryInt = 0; 

 

    public void OnclickPlay() 

    { 

        qList = new List<object>(category[categoryInt].questions); 

        questionGenirate(); 

    } 

    void questionGenirate() 

    { 

        if (qList.Count > 0) 

        { 

            randQ = Random.Range(0, qList.Count); 

            crntQ = qList[randQ] as QuestionList; 

            qText.text = crntQ.question; 

            List<string> answers = new List<string>(crntQ.answers); 

            for (int i = 0; i < crntQ.answers.Length; i++) 

            { 
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                int rand = Random.Range(0, answers.Count); 

                answersText[i].text = answers[rand]; 

                answers.RemoveAt(rand); 

            } 

        } 

        else 

        { 

 

            print "Те т п о де " ; 
            hide.SetActive(false); 

            show.SetActive(true); 

            for (int i = 0; i < crntQ.answers.Length; i++) 

            { 

                Ot et.text += $"Тек т оп о : {crquest[i]}\n Ве  
от ет:{correct[i]}\n"); 

                if (correct[i] == notcorrect[i]) Ot4et.text += $"В  
от ет:<color=green>{notcorrect[i]}</color>\n\n"); 

                    else Ot et.text += $"В  
от ет:<color=red>{notcorrect[i]}</color>\n\n"); 

                Score.text = ($"{counterAns}/10"); 

            } 

 

        } 

    } 

    public void answersBttns(int index) 

    { 

 

        if (answersText[index].text.ToString() == crntQ.answers[0]) counterAns++ 

; 

        else print " еп л о" ; 
        crquest[counter] = crntQ.question; 

        correct[counter] = crntQ.answers[0]; 

        notcorrect[counter] = answersText[index].text.ToString(); 

        counter++; 

        qList.RemoveAt(randQ); 

        questionGenirate(); 

 

        if (counterAns >= 9) Congratulation.text = ("В у, отл о"); 

        if (counterAns >= 6 && counterAns < 9)  Congratulation.text = 

" олоде " ; 
        if counterAns >=  && counterAns < 6  Congratulation.text = " у о о 

ло  полу е" ; 
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        else Congratulation.text = («По лу  то т поп о о т  д у ое 
п ле е" ; 

    } 

 

    public void PanelCange(int Index) 

    { 

    categoryInt = Index; 

    } 

 

    public void Restart() 

    { 

        SceneManager.LoadScene(SceneManager.GetActiveScene().name); 

    } 

} 

[System.Serializable] 

public class QuestionList 

{ 

    public string question; 

    public string[] answers = new string[3]; 

} 

[System.Serializable] 

public class categoryList 

{ 

    public string NameCategory; 

    public QuestionList[] questions; 

} 

 

    – : 

     Unity; 

     ; 

     ; 

      . 

      И    

 12. 

   ,      

   ,     ,   

      (  13). 
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 12 –      

 

 

 13 –   
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      ,  

: 

1)       ; 

2)    .    

,   ; 

3)     ,     

  . 

    В       

 ,      ,  

        . 

 

   «   -  

     Android» 

 

      

 - ,  : 

1.   –  ,   

 ; 

2.   –       

,    ; 

3.    –       

          

  Unity; 

4.   –   ,   

   ; 

         

      . 

      , 

   . 
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3      -

       

 

3.1      

-  

 

 (Total cost ownership) –        

.  TCO (   )   

  ,         

    . 

    2       

 ,     1: 

 

 = DE + IC1 + IC2,  (1) 

 

 DE –  ; 

IC –      . 

       ,   = DE. 

 

3.1.1   
 

       2: 

 

 =  +  +  +  +  +  + , (2) 

 

  –     ; 

 –     ; 

 –     ,    ; 

 –        

 ; 
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 –     ; 

 –    ; 

 –    . 

 

3.1.2    

 

        

  3: 

 

 =  +  +  + , (3) 

 

  –     ; 

 –       

; 

 –       ; 

 –    . 

         

 10 440    60 % (30%    30% 

   ). ,   

: 

 
 = 10 440+(10 440*0,3) +(10 440*0,3) = 16704 ,  

 
       3. 

 
 3 –     

   ,  
 10 440 

  3 132 
  3 132 

 (13%) 2171 
 16704 
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 ,        

       

 (30,2%     ): 

 

 = 16704*1,302 = 21748,6 ,  
 

  : 

1.   ,     – 7 . 

2.   – 10 . 

3.  – 3 . 

4.  –6 . 

5.    – 4 .  

         

  . 

         

      ,   

   4. 

 

 4 –     

  , 
. 

 
 

 
 Microsoft 

Windows 10 
 

   
   

8499 30  

Kaspersky Anti-
Virus 2016 

     1299/  30  

Microsoft Office 
2019  

    
 

3450 5  

Visual Studio  
Code 

 
  

 30  

Adobe Photoshop    
 

598,80/  10  

Unity    
 

  
  

30  
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 Windows  Microsoft Office   ё  ,   

   2   , ,   

 4,   Kaspersky Anti-Virus   2.  

    Adobe Photoshop,  

 598,80 . 

 

 = (8499+3450)/4 + 1299/2+598,80=4233 , 

 

        

   ,      5. 

 

 5 –     

 
 

    
, 

. 

 
, . 

  
  

 
 

 Intel Core i3-
9100F BOX 

1 7 299 7 299 

 ASUS GeForce 
GT 730 [GT730-2GD5-BRK] 

1 6199 6199 

  
Kingston Value RAM 

[KVR24N17S6/4] 4  
1 3099 3099 

  
GIGABYTE GA-H110N 

1 4499 4499 

 AeroCool Qs-182 
 

1 1899 1899 

500    WD 
Black [WD5003AZEX] 

1 4950 4950 

  InWin 
Powerman 600W [PM-

600ATX-F] 

1 1950 1950 

18.5"  ASUS 
VS197DE 

[90LMF1001T02201C] 

1 4699 4699 

 DEXP K-
5003BU 

1 699 699 

  Jet.A OM-
U54  

1 399 399 

    35792 
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     1 ,   

      ,   

         

  . 

 ,      

: 

   –  5 . 

 Ma ep c a   –  2  5 . 

 ec   ( ) –  5  7  (600 000  start/stop). 

 Mo    ( ) –  5 . 

   –o  3  5 . 

  –  3  5 . 

 K-  –  4  5 . 

    –  3-5 . 

    ,      

   5 . 

            ,        (4) 

 

     –    ; 

–  ; 

–  . 

                 ,        (5) 

 

 -  ; 

 -     2020 ; 

-   . 
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         5 ,  

    .   

     . 

      27993 *0.2 + (7299+4499) *0.30=9138 , 

 

 =                  1109 , 

 

        ,  

         , 

  1000   . 

 :    .  

,         3%  

        .    

       10%   

 707,7 . 

       

  ,   (3):   

 

 = 21748,6 + 4233 + 1109 + 707,7= 27838,3 , 

 
         14. 

 

 
 14 –     
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     ,     

         , 

   75-       . 
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