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:  C#,   Visual Studio  Unity.   
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  . 

  #       

Microsoft         

 Microsoft .NET Framework,  -  

  .     #  

     ++  Java,   Delphi, Smalltalk 

 Modula.  ,        

     ,  #  

   ,   

   ,   . 

     ,   #  

 ,     ,   

     ++.  , 

  #,   Java,     , 

   Java  .  ,  
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    Microsoft,   Visual Studio, 
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       C#   

Microsoft,  , Visual C#,      
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     . 

   Visual Studio  ,   

  ,   

    ,   

      

    . 

     , 

     , 

        . 

        Unity,  

 Unity Technologies.       

  2005 ,      Unity  

  ,      

   ,    , 

,  : ,  ,  

 , , ,    . 

    :  

-   #,      

      ; 
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 ,    , 

      ); 

-      

(         

    ); 

-     ; 

-    (   , 
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     5  . 

 SectionOfShape   ,   

    : 

-     ; 

-     . 
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 ,       , 

 :     .    

   : 

1)  Create (  .1)     

     ( ),  

        ,   . 

2)         

SetPositionOffset.        

 SideRotateChange. 

   SectionOfShapeBubble   

  : ё  ,     , 

           

    . 

1)  OpacityChane,     

  ,     

,      . 

2)       , 

      ,   

 getColorForCylinder (  .2).    

  (  )   (  ). 

3)  SetColorBubbles    ,  , 

     getColorForCylinder. 

      . 

4)   ,     , 

  getTimeStartLife (  .3). ,  

     . 

5)       

 putBools. 

6)  RepleceType (  .4)    

       , 
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 SectionOfShapContourCircle     : 

ё  ,    . 

1)  SetSizeCircle (  .5)   

       ,   

     . 

2)          

SetPositionOffset.        

 SideRotateChange. 

3)  InsideFigure     , 

   . 

4)  OnTriggerEnter (  .6)   

   Unity,   (   Unity  

 )    ,   .  

5)       ,     

(   - ),     

OnTriggerExit (  .7). 

 GlobalFields         

  (Sections)    (MovingSection). 

 

3.3.2   

 

   ,   

  ,   . 

 NewBehaviourScript     . 

  LateUpdate (  .8)  LookAtTarget 

(  .9),    . , 

   .10    . 

      : 
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1)  ValueChangeCheck     
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  ,          

,   ,   

,         

   . 

2)    (  XYZ)   

SideSectionChange (  .12). 

3)       ( ) 

  ToggleEnableClaster (  .13). 

4)    (  )    

   ChangeCountElements (  .14). 

5)  ChangeToggleOfmodeSection     

    (  .15). 

 DropScript      , 

     : 

1)  ChangeCountElements      

(    ). 

2)         

  ChangeToggleOfmodeSection. 

3)        

   ChangeOpasitySelectedSection. 

4)  ToggleEnableClaster   , 

   . 

5)  Update (  .16)  ,  

  Animation (  .17)    

,        

  «true» (  ).  Animation  

        ,  

   ,    . 
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 3.3.3      

    

 

  SectionOfShapeBubble     

        (  .18),   

       , 

   ,     

  (     ),   

       , 

    . 

, ,       

 .     GlobalFields   Sections, 

    DropScript   AddNewOption,  

 DeleteOption.   ,    , 

        

,  ChangeToggleOfmodeSection   . 

       

 ,     ChangeOpasitySelectedSection. 

         

  ChangeCountElements. 

        

NewBehaviourScript.        

    SideSectionChange.  , 

    ,  ,   

 ,   SideRotate.   

   SideRotateChange,    

   . 

     ,   

   ,  ,   InsideFigure. 
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 Unity —   : OnTriggerEnter  OnTriggerExit. 

    ,    

       SetColorBubbles. 

    ,    

 Unity   " ",    

     .       

Blender.       

SectionOfShapContourCircle     

 Resources.Load.  

        

    SectionOfShapContourCircle   SetSizeCircle. 

  ,  ,    ,   

  ,    (0)  

    ,     

,    .   

    ,    

,     Unity,  : 

 ,    (  ),  

 ParticleSystem  ,     

.        

  ParticleSystem,    

.         . 

          

.     ,  , 

    (Particl)  .  

     , ,   

  ,   .    

  InsideFigure.  



58 
 

         , 

    SectionOfShapeBubble,  , 

  SetColorBubbles.  

         

  ,      ParticleSystem  

  «Shape»  «Cone»  «Emit from»  «Volume Shael», 

       SectionOfShapContourCircle. 

 

3.4      

  

 

   -  

       

 ,     

,  ,    . 

       

       

 .       26.  

 

 
 26 —     

 



59 
 

  ,    27,  :  

1) ,     

  ; 

2)    -  . 

 

 
 27 —         

 

        :  

      .       

     28.     , 

       ,  

      .   , 

 ,       

   ,       , 

         ,  . 

 



60 
 

 
 28 —      

 

      ,    29, 

     ,  

       . 

 

 

 29 —      



61 
 

 ,        

 ,     . 

 ,         

,   ,  ,     , 

   ,    . 

        , 

     ,     

   (  30).  

 

 
 30 —       

 

  ,    ,  

    ,    

 . 

         

 ,     31. 



62 
 

 

 31 —   

 

       , 

 ,  ,      

(     ),     

(   ).   ,   

   ,   , ё  

  ё  . 

  ,      

 ,       

 ,        

       

  .  

 

 

 

 

 

 

 



63 
 

ЮЧ  
 

          

       

  -   

       ,  

      , 

       

  ,    

,      . 

    : 

1. , . .,     

-  //  «      

». 2015. № 7. . 120-124. 

2. , . .,     

 //    «   :  

». 2016.  

3. , . .,     

    // ё  :  

XX  . .- . .:  2 . /  . . . . 

 ;  — , 2016. . 2. . 284–287. 

4. , . ., -   

    //    

«   :  ». 2017. 

,  ,      

-       

        . 

        

, ,   ,   

       . 



64 
 

 Щ  

 

 —  ; 

 —   ; 

 — -  ; 

 —  ; 

 —  ; 

 — ,  ; 

 —   ; 

 —   . 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



65 
 

 Х Ч  

 

1. , . ., , . .,    

    // ,   — , 2007. 

2. , . ., , . .,    

       // Programming 

and Computer Software. 2015. . 41. № 5. . 247–252. 

3. , . ., , . ., , . .,  

      

    //  . . .  , , 

, 2012. 

4. , . .,    // 

   , 2014, №3(9), .9–13. 

5. , . ., , . ., , . ., , . . 

    //   

. . . . 2004. № 56. 23 . 

6. , . .,   // , , 1998. 

7. , . ., , . .,   

        

//  .  . 2014. № 6 (155). . 14–22. 

8. , . ., , . .,    

       P-boxes 

//   . 2014. № 2. . 23–26. 

9. , . ., , . .,    

 :  //   , 

, 2014 — 168 . 

10. , . .,      

     //    

.  .  , 2015. № 3 (35). — . 5-14. 



66 
 

11. , . .,    // , 

, 2000. 180 . 

12. , . ., , . .,   

 //    , 2014. №1. .24–31. 

13. , . ., , . .,  . ., , . ., 

, . ., , . .,     

     //  25-  

       

'2015, , , 22–25  2015 ., . 227–231. 

14.    :  

 URL: http://briefeducation.ru 

15. , . .,   : , , 

 //  , . , 6, , . , 2003. 

16. , . ., , . ., , . .,  

   :  , , , 

 //    ,   «  

 -  . ( )». , 2010. 

17. , . .,     

    // ё  :  

XX  . .- . ., .   

 -    . . :  2 . 

/  . . . .  ; . . . - . — , 2016. 

. 2. . 284–287. 

18. , . .,     

-  //  «      

». 2015. № 7. . 120–124. 

19. , . .,     

 //    «   :  

». 2016.  



67 
 

20. , . .,  -   

      //  

 . 2014. № 2. . 43–47. 

21. , . .,      

      

//  .  , 06.2014. 

22. , . .,        

     //  

 . 2013. № 2. . 63–66. 

23. , . .,     , 

     //   . 

2015. № 1. . 15–21. 

24.  . .,      

  //  , 2015. . 12.  

« ». .79–92. 

25. , . ., , . ., , . .,  

   :  , , , 

 //    ,   "  

. -  . ( )". , 2011. 

26. , . .     

-   // , . ., ё , . ., 

, . ., , . . — .: , 2010. 136 . 

27. , . ., , . .,   

       

      . 

28. , . . :   

 .  1.     

 // ., , , 1990. 118 . 

29. Dobronets, B. S., Krantsevich, A. M., Krantsevich, N. M. Software 

implementation of numerical operations on random variables //   



68 
 

 . :   . 2013. 

. 6. № 2. . 168–173. 

30. Piatetsky-Shapiro, G., Machine Learning, Data Mining, and Knowledge 

Discovery: An Introduction // AAAI/MIT Press, 1996. 

31. Scott, D. W., Multivariate density estimation: theory, practice 

and visualization // Rice University, Houston, Texas, 1993. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



69 
 

  
 

    

 

 .1 —  Create 

public void Create() 

{ 

Section = GameObject.CreatePrimitive(PrimitiveType.Cube); 

Section.transform.localScale = new Vector3(50, 50, 2); 

SideRotateChange(); 

Section.GetComponent<Renderer>().material.shader = 

Shader.Find("Transparent/Diffuse"); 

Section.GetComponent<Renderer>().material.color = new Color(1, 0, 

0, 0); 

} 

 

 .2 —  getColorForCylinder 

public Color getColorForCylinder(Vector3 positionShare) 

{ 

float dist = maxDist - 

Vector3.Distance(MainCube.transform.position, positionShare); 

dist = dist < 0 ? 0 : dist; 

float percentRED = dist / (maxDist / 100); 

float www = (100 - percentRED) / 100; 

Color result = new Color(1 - www, 0, www, Opacity); 

return result; 

 

 .3 —  getTimeStartLife 

float getTimeStartLife(Vector3 positionShare, Vector3 

positionMainCube)  

{ 

float startLife = 0.5f; 

float maxDist = 43.30127f; 

float wdwda = Vector3.Distance(positionMainCube, positionShare); 

float dist = maxDist - wdwda; 
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dist = dist < 0 ? 0 : dist; 

float percentRED = dist / (maxDist / 100); 

float dwqs = 2f / 100f; 

startLife += dwqs * percentRED ; 

return startLife; 

} 

void putBools() 

{ 

 

float CountElements = CountBubles - 2; 

float factor = MaxElements / CountElements; 

Vector3 centerPanelSection = Section.transform.position; 

for (float x = 0; x <= CountElements; x++) 

{ 

for (float y = 0; y <= CountElements; y++) 

{ 

Vector3 Dot = new Vector3(); 

switch (_sideRotate) 

{ 

case 0: 

{ 

Dot = new Vector3( 

x * factor + centerPanelSection.x - (MaxElements * 0.5f), 

y * factor + centerPanelSection.y - (MaxElements * 0.5f), 

centerPanelSection.z); 

} 

break; 

case 1: 

{ 

Dot = new Vector3( 

centerPanelSection.x, 

x * factor + centerPanelSection.y - (MaxElements * 0.5f), 

y * factor + centerPanelSection.z - (MaxElements * 0.5f)); 

} 

break; 

case 2: 
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{ 

Dot = new Vector3( 

x * factor + centerPanelSection.x - (MaxElements * 0.5f), 

centerPanelSection.y, 

y * factor + centerPanelSection.z - (MaxElements * 0.5f)); 

} 

break; 

default: 

break; 

} 

 

 .4 —  RepleceType 

public SectionOfShapContourCircle RepleceType() 

{ 

SectionOfShapContourCircle sdwdw = new 

SectionOfShapContourCircle(MainCube, Claster, CenterPanelSection, 

SideRotate, EnableClaster); 

return sdwdw; 

 

 .5 —  SetSizeCircle 

public void SetSizeCircle() 

{ 

float Value = Vector3.Distance(RedCircle.transform.position, 

MainCube.transform.position); 

float ValueRedCircle = 25f - Value; 

float ValueBlueCircle = 12.5f - Value; 

float ValueGreenCircle = 6.25f - Value; 

float OnePercentValueRedCircle = 25f / 100f; 

float OnePercentValueBlueCircle = 12.5f / 100f; 

float OnePercentValueGreenCircle = 6.25f / 100f; 

float PercentRedCircle = ValueRedCircle / OnePercentValueRedCircle; 

float PercentBlueCircle = ValueBlueCircle / 

OnePercentValueBlueCircle; 

float PercentGreenCircle = ValueGreenCircle / 

OnePercentValueGreenCircle; 
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float OnePercentSizeRedCircle = 0.5f / 100f; 

float OnePercentSizeBlueCircle = 0.25f / 100f; 

float OnePercentSizeGreenCircle = 0.125f / 100f; 

float ScaleRedCircle = PercentRedCircle * OnePercentSizeRedCircle; 

float ScaleBlueCircle = PercentBlueCircle * 

OnePercentSizeBlueCircle; 

float ScaleGreenCircle = PercentGreenCircle * 

OnePercentSizeGreenCircle; 

RedCircle.transform.localScale = new Vector3(ScaleRedCircle, 

ScaleRedCircle, ScaleRedCircle); 

var ps = BlueCircle.GetComponent<ParticleSystem>(); 

var psg = GreenCircle.GetComponent<ParticleSystem>(); 

if (ScaleBlueCircle < 0) 

ps.Stop(); 

else ps.Play(); 

if (ScaleGreenCircle < 0) 

psg.Stop(); 

else psg.Play(); 

ScaleBlueCircle = ScaleBlueCircle < 0 ? 0 : ScaleBlueCircle; 

ScaleGreenCircle = ScaleGreenCircle < 0 ? 0 : ScaleGreenCircle; 

BlueCircle.transform.localScale = new Vector3(ScaleBlueCircle, 

ScaleBlueCircle, ScaleBlueCircle); 

GreenCircle.transform.localScale = new Vector3(ScaleGreenCircle, 

ScaleGreenCircle, ScaleGreenCircle);} 

 

 .6 —  OnTriggerEnter 

void OnTriggerEnter(Collider other) 

{ 

if (parent != null) 

{ 

IsInside = true; 

this.GetComponent<Renderer>().material.color = 

((SectionOfShapeBubble)parent).getColorForCylinder(this.gameObject

.transform.position);}} 
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 .7 —  OnTriggerExit 

void OnTriggerExit(Collider other) 

{ 

IsInside = false; 

this.GetComponent<Renderer>().material.color = new Color(1, 0, 0, 

0);} 

 

 .8 —  LateUpdate 

void LateUpdate() 

{ 

float input = Input.GetAxis("Mouse ScrollWheel"); 

if (input != 0) 

{ 

cam_holder.fieldOfView *= 1 - input;  

} 

if (Input.GetMouseButton(1)) 

_rotX += Input.GetAxis("Mouse X") * mouse_sens;  

_rotY -= Input.GetAxis("Mouse Y") * mouse_sens; 

LookAtTarget();} 

if (Input.GetMouseButton(2))  

{ 

x_axis = Input.GetAxis("Mouse X") * mouse_sens; 

y_axis = Input.GetAxis("Mouse Y") * mouse_sens; 

cam_holder.transform.Rotate(Vector3.up, x_axis, Space.World); 

cam_holder.transform.Rotate(Vector3.right, y_axis, Space.Self); 

}}} 

 

 .9 —  LookAtTarget 

void LookAtTarget() 

{ 

Quaternion rotation = Quaternion.Euler(_rotY, _rotX, 0);  
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transform.position = target.position - (rotation * _offset); 

transform.LookAt(target); 

} 

 

 .10 —   

target = MainCube.transform; 

_rotY = transform.eulerAngles.y; 

_rotX = transform.eulerAngles.x; 

_offset = target.position - transform.position; 

 

 .11 —  ValueChangeCheck 

public void ValueChangeCheck() 

{ 

Debug.Log(SliderOfNewSection.value); 

if (MainCube.GetComponent<GlobalFields>().MovingSection != null) 

{ 

MainCube.GetComponent<GlobalFields>().MovingSection.SetPositionOff

set(SliderOfNewSection.value); 

}         

} 

 

 .12 —  SideSectionChange 

private void SideSectionChange() 

{ 

MainCube.GetComponent<GlobalFields>().MovingSection.SideRotate = 

SideSection.value; 

} 

 

 .13 —  ToggleEnableClaster 

public void ToggleEnableClaster()  

{ 

Destroy(MainCube.GetComponent<GlobalFields>().MovingSection.Sectio

n); 
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MainCube.GetComponent<GlobalFields>().MovingSection.EnableClaster = 

EnableClaster.isOn; 

MainCube.GetComponent<GlobalFields>().MovingSection.Create(); 

((SectionOfShapeBubble)MainCube.GetComponent<GlobalFields>().Movin

gSection).CreateBubbles(); 

} 

 

 .14 —  ChangeCountElements 

public void ChangeCountElements() 

{ 

((SectionOfShapeBubble)MainCube.GetComponent<GlobalFields>().Movin

gSection).CountBubles = SliderOfCountElements.value; 

Destroy(MainCube.GetComponent<GlobalFields>().MovingSection.Sectio

n); 

MainCube.GetComponent<GlobalFields>().MovingSection.Create(); 

((SectionOfShapeBubble)MainCube.GetComponent<GlobalFields>().Movin

gSection).CreateBubbles(); 

} 

 

 .15 —  ToggleEnableClaster 

public void ChangeToggleOfmodeSection() 

{ 

if (ToggleOfmodeSection.isOn) 

{ 

Destroy(MainCube.GetComponent<GlobalFields>().MovingSection.Sectio

n); 

MainCube.GetComponent<GlobalFields>().MovingSection = new 

SectionOfShapeBubble(MainCube, Claster, centerCube, 

SideSection.value, true, 1, true); 

} 

else  

{ 

Destroy(MainCube.GetComponent<GlobalFields>().MovingSection.Sectio

n); 

MainCube.GetComponent<GlobalFields>().MovingSection = new 

SectionOfShapContourCircle(MainCube, Claster, centerCube, 

SideSection.value, true);        }} 
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 .16 —  Update 

void Update() 

{ 

if (haveAnimation) 

{ 

respawnPrefab.GetComponent<GlobalFields>().MovingSection.SetPositi

onOffset(OffSetAnimation); 

if (ToggleOfmodeSection.isOn) 

{ 

OffSetAnimation += 2; 

} 

else { OffSetAnimation += 0.2f; } 

if (OffSetAnimation >= 50) 

{ 

haveAnimation = false; 

OffSetAnimation = 0; 

} 

 

 .17 —  Animation 

public void Animation()  

{ 

Vector3 startVector = new Vector3(40, -435, -1014); 

respawnPrefab.GetComponent<GlobalFields>().MovingSection.Section.t

ransform.position = startVector; 

haveAnimation = true;} 

 

 .18 —     

public Color getColorForCylinder(Vector3 positionShare) 

{ 

float dist = maxDist - Vector3.Distance(MainCube.transform.position, 

positionShare); 

dist = dist < 0 ? 0 : dist; 

float percentRED = dist / (maxDist / 100); 
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float www = (100 - percentRED) / 100; 

Color result = new Color(1, www, www, Opacity); 

Color result = new Color(1 - www, 0, www, Opacity);     

return result; 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


















