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11. Ɋɚɡɪɚɛɨɬɚɣɬɟ ɩɪɢɥɨɠɟɧɢɟ, ɜ ɤɨɬɨɪɨɦ ɛɭɞɟɬ ɧɟɫɤɨɥɶɤɨ ɷɥɟɦɟɧ-
ɬɨɜ ɞɥɹ ɜɵɜɨɞɚ ɜɢɞɟɨ. ȼɫɟ ɷɥɟɦɟɧɬɵ ɩɨɜɟɪɧɭɬɵ ɩɨɞ ɪɚɡɧɵɦɢ ɭɝɥɚɦɢ ɢ 
ɱɚɫɬɢɱɧɨ ɩɟɪɟɤɪɵɜɚɸɬ ɞɪɭɝ ɞɪɭɝɚ (ɧɚɩɪɢɦɟɪ, ɢɫɩɨɥɶɡɭɣɬɟ ɪɚɫɩɨɥɨɠɟ-
ɧɢɟ ©ɜɟɟɪɨɦª). Ɋɟɚɥɢɡɭɣɬɟ ɮɭɧɤɰɢɸ ɩɪɨɢɝɪɵɜɚɧɢɹ ɨɞɧɨɝɨ ɜɢɞɟɨ ɫ ɬɟ-
ɤɭɳɟɣ ɩɨɡɢɰɢɢ ɩɪɢ ɧɚɜɟɞɟɧɢɢ ɤɭɪɫɨɪɚ ɦɵɲɤɢ ɧɚ ɷɬɨɬ ɷɥɟɦɟɧɬ. 

12. Ɋɟɚɥɢɡɭɣɬɟ ɢɝɪɭ ©ɫɨɫɬɚɜɶ ɤɚɞɪɵ ɜ ɯɪɨɧɨɥɨɝɢɱɟɫɤɨɦ ɩɨɪɹɞɤɟª. 
ɉɪɨɝɪɚɦɦɚ ɜɵɛɢɪɚɟɬ ɫɥɭɱɚɣɧɵɦ ɨɛɪɚɡɨɦ ɤɚɞɪɵ ɢɡ ɜɢɞɟɨɩɨɬɨɤɚ. Ɂɚɞɚɱɚ 
ɢɝɪɨɤɚ ɨɬɝɚɞɚɬɶ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɤɚɞɪɨɜ ɜ ɜɢɞɟɨ. 

13. Ɋɚɡɪɚɛɨɬɚɣɬɟ ɩɪɨɝɪɚɦɦɭ ɩɨɢɫɤɚ ©ɤɥɸɱɟɜɵɯª ɤɚɞɪɨɜ ɜ ɜɢɞɟɨ-
ɩɨɬɨɤɟ. Ʉɥɸɱɟɜɵɟ ɤɚɞɪɵ ɷɬɨ ɤɚɞɪɵ, ɩɪɢ ɤɨɬɨɪɵɯ ɦɟɧɹɟɬɫɹ ɩɨɥɧɨɫɬɶɸ 
ɜɫɹ ɫɰɟɧɚ. Ⱦɥɹ ɜɵɹɜɥɟɧɢɹ ɬɚɤɢɯ ɤɚɞɪɨɜ ɢɫɩɨɥɶɡɭɣɬɟ ɩɪɢɡɧɚɤɢ ɪɟɡɤɨɣ 
ɫɦɟɧɵ ɹɪɤɨɫɬɢ ɢ ɤɨɧɬɪɚɫɬɧɨɫɬɢ. 

14. ɋɨɡɞɚɣɬɟ ɩɪɢɥɨɠɟɧɢɟ, ɤɨɬɨɪɵɟ ɨɬɨɛɪɚɠɚɟɬ ɪɹɞ ɤɚɞɪɨɜ ɢɡ ɭɤɚ-
ɡɚɧɧɨɝɨ ɜɢɞɟɨ ɢ ɩɪɢ ɧɚɠɚɬɢɢ ɧɚ ɩɨɥɭɱɟɧɧɵɣ ɤɚɞɪ ɧɚɱɢɧɚɟɬ ɜɨɫɩɪɨɢɡɜɟ-
ɞɟɧɢɟ ɜɢɞɟɨ ɫ ɷɬɨɝɨ ɤɚɞɪɚ. 

15. Ɋɚɡɪɚɛɨɬɚɣɬɟ ɩɪɢɥɨɠɟɧɢɟ, ɜɨɫɩɪɨɢɡɜɨɞɹɳɟɟ ɜɢɞɟɨ ɧɚ ɫɬɪɚɧɢ-
ɰɟ ɤɧɢɝɢ. ɉɪɢ ɧɚɠɚɬɢɢ ɧɚ ɤɧɢɝɭ ɫɬɪɚɧɢɰɚ ɩɟɪɟɜɨɪɚɱɢɜɚɟɬɫɹ, ɚ ɧɚ ɧɨɜɨɣ 
ɫɬɪɚɧɢɰɟ ɜɨɫɩɪɨɢɡɜɨɞɢɬɫɹ ɜɢɞɟɨ ɱɟɪɟɡ ɨɞɧɭ ɦɢɧɭɬɭ ɨɬ ɬɟɤɭɳɟɝɨ. Ɍɟɦ 
ɫɚɦɵɦ ɪɟɚɥɢɡɭɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɩɟɪɟɦɨɬɤɢ. 

16. Ɋɚɡɪɚɛɨɬɚɣɬɟ ɩɪɨɝɪɚɦɦɭ ɩɨɢɫɤɚ ɤɚɞɪɨɜ ɜ ɜɢɞɟɨɩɨɬɨɤɟ ɫ ɤɚɤɨɣ-
ɥɢɛɨ ɩɪɟɨɛɥɚɞɚɸɳɟɣ ɰɜɟɬɨɜɨɣ ɤɨɦɩɨɧɟɧɬɨɣ. ɇɚɩɪɢɦɟɪ, ɤɚɞɪɨɜ ɝɞɟ 
ɦɧɨɝɨ ɫɢɧɟɝɨ ɰɜɟɬɚ. 

Лабораторная работа ʌ3. Анимация и видеоэффекты в WPF 

Работа с областью просмотра 

Ɉɞɧɨɣ ɢɡ ɜɨɡɦɨɠɧɨɫɬɟɣ ɞɥɹ ɫɨɡɞɚɧɢɹ ɜɢɞɟɨɷɮɮɟɤɬɨɜ ɹɜɥɹɟɬɫɹ ɜɨɫ-
ɩɪɨɢɡɜɟɞɟɧɢɟ ɜɢɞɟɨ ɜ ɨɛɥɚɫɬɢ, ɨɩɪɟɞɟɥɺɧɧɨɣ ɩɨ ɤɚɤɨɣ ɥɢɛɨ ɮɢɝɭɪɟ. Ⱦɥɹ 
ɷɬɨɝɨ ɧɟɨɛɯɨɞɢɦɨ ɡɚɞɚɬɶ ɫɜɨɣɫɬɜɨ Clipping ɨɛɴɟɤɬɚ MediaElement. 
ɇɢɠɟ ɫɥɟɞɭɸɳɢɣ XAML ɤɨɞ ɩɨɤɚɡɵɜɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ 
ɜɢɞɟɨ ɜ ɷɥɥɢɩɫɟ. 

 
<MediaElement Name="media" Source="skazka.avi"  
Height="200" Width="300"> 
 <MediaElement.Clip> 
   <EllipseGeometry Center="150,100"  
  RadiusX="120" RadiusY="80" /> 
 </MediaElement.Clip> 
 </MediaElement> 
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Ⱦɥɹ ɡɚɞɚɧɢɹ ɛɨɥɟɟ ɫɥɨɠɧɨɣ ɨɛɥɚɫɬɢ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɦɨɠɧɨ ɢɫ-

ɩɨɥɶɡɨɜɚɬɶ ɫɜɨɣɫɬɜɨ GeometryGroup, ɩɨɡɜɨɥɹɸɳɟɟ ɨɛɴɟɞɢɧɢɬɶ ɧɟ-
ɫɤɨɥɶɤɨ ɮɢɝɭɪ ɜ ɨɞɧɭ ɨɛɥɚɫɬɶ. ɇɚɩɪɢɦɟɪ, ɨɤɪɭɠɧɨɫɬɶ ɜɦɟɫɬɟ ɫ ɷɥɥɢɩ-
ɫɨɦ: 

 
<MediaElement.Clip> 
 <GeometryGroup FillRule="Nonzero"> 
  <EllipseGeometry Center="200,100"  
  RadiusX="50" RadiusY="50" /> 
  <RectangleGeometry Rect="75,50,125,100"/> 
 </GeometryGroup> 
</MediaElement.Clip> 
 
Ɉɛɥɚɫɬɶɸ, ɩɨ ɤɨɬɨɪɨɣ ɩɪɨɢɫɯɨɞɢɬ ɨɛɪɟɡɚɧɢɟ ɜɢɞɟɨ, ɦɨɠɧɨ ɭɩɪɚɜ-

ɥɹɬɶ ɞɢɧɚɦɢɱɟɫɤɢ ɜ ɤɨɞɟ. Ɋɚɫɫɦɨɬɪɢɦ ɩɪɢɦɟɪ, ɤɨɝɞɚ ɨɤɪɭɠɧɨɫɬɶ ɛɭɞɟɬ 
ɩɥɚɜɚɬɶ ɫɥɟɜɚ ɧɚɩɪɚɜɨ ɩɨ ɤɚɞɪɭ ɜɢɞɟɨ. Ɉɩɢɲɟɦ ɜ ɩɪɨɝɪɚɦɦɟ ɛɭɥɟɜɫɤɭɸ 
ɩɟɪɟɦɟɧɧɭɸ FRMove, ɤɨɬɨɪɚɹ ɛɭɞɟɬ ɨɬɜɟɱɚɬɶ ɡɚ ɧɚɩɪɚɜɥɟɧɢɟ ɞɜɢɠɟɧɢɹ 
ɨɛɥɚɫɬɢ (true ± ɞɜɢɠɟɧɢɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜɩɪɚɜɨ, false ± ɜɥɟɜɨ) ɢ ɬɨɱ-
ɤɭ Point ± ɰɟɧɬɪ ɨɤɪɭɠɧɨɫɬɢ.  

 
private Boolean FRMove = true; 
private Point ellipsePoint = new Point(0, 100); 

 
ȼ XAML ɤɨɞ, ɜ ɷɬɨɦ ɫɥɭɱɚɟ, ɧɟ ɧɭɠɧɨ ɞɨɛɚɜɥɹɬɶ ɷɥɟɦɟɧɬ 

EllipseGeometry ɩɨɫɤɨɥɶɤɭ ɨɧ ɛɭɞɟɬ ɩɨɪɨɠɞɚɬɶɫɹ ɜ ɩɪɨɝɪɚɦɦɟ ɞɢɧɚ-
ɦɢɱɟɫɤɢ ɧɚ ɤɚɠɞɵɣ ɬɢɤ ɬɚɣɦɟɪɚ. 

 
if (ellipsePoint.X == media.Width) FRMove = false; 
if (ellipsePoint.X == 0) FRMove = true; 
if (FRMove) ellipsePoint.X += 1; 
 else ellipsePoint.X -= 1; 
media.Clip = new EllipseGeometry(ellipsePoint, 50, 50); 

Добавление эффектов 

Ʉɪɨɦɟ ɫɜɨɣɫɬɜɚ Clipping ɨɛɴɟɤɬɚ MediaElement ɦɨɠɧɨ ɢɫɩɨɥɶɡɨ-
ɜɚɬɶ ɫɜɨɣɫɬɜɚ Effect, ɢɥɢ BitmapEffect ɤɨɬɨɪɨɟ ɩɨɡɜɨɥɹɟɬ ɧɚɤɥɚɞɵ-
ɜɚɬɶ ɪɚɡɥɢɱɧɵɟ ɜɢɞɟɨɷɮɮɟɤɬɵ ɩɪɢ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɢ. ɇɢɠɟɩɪɢɜɟɞɟɧɧɵɣ 
ɤɨɞ, ɜɤɥɸɱɚɟɦɵɣ ɜ  MediaElement, ɩɨɡɜɨɥɹɟɬ ɫɨɡɞɚɬɶ ɷɮɮɟɤɬ ɪɚɡɦɵɬɢɹ. 
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<MediaElement.Effect> 
 <BlurEffect Radius="5"/> 
</MediaElement.Effect> 
 
ɋɥɟɞɭɸɳɢɣ ɤɨɞ ɞɟɦɨɧɫɬɪɢɪɭɟɬ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɫɜɨɣɫɬɜɚ 

BitmapEffect  ɞɥɹ ɫɨɡɞɚɧɢɹ ɤɪɚɫɧɨɣ ɬɟɧɢ ɨɬ ɜɫɟɝɨ MediaElement. 
 
<MediaElement.BitmapEffect> 
 <DropShadowBitmapEffect Color="Red"/> 
</MediaElement.BitmapEffect> 

Базовая анимация 

WPF ɢɦɟɟɬ ɨɝɪɨɦɧɵɟ ɜɨɡɦɨɠɧɨɫɬɢ ɩɨ ɪɚɛɨɬɟ ɫ ɝɪɚɮɢɤɨɣ ɢ ɦɚɤɟɬɨɦ 
ɩɪɢɥɨɠɟɧɢɹ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɫɨɡɞɚɜɚɬɶ ɩɪɢɜɥɟɤɚɬɟɥɶɧɵɟ ɩɨɥɶɡɨɜɚɬɟɥɶ-
ɫɤɢɟ ɢɧɬɟɪɮɟɣɫɵ ɢ ɞɨɤɭɦɟɧɬɵ. ɉɪɢɦɟɧɟɧɢɟ ɚɧɢɦɚɰɢɢ ɩɨɡɜɨɥɹɟɬ ɫɞɟ-
ɥɚɬɶ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɣ ɢɧɬɟɪɮɟɣɫ ɟɳɟ ɛɨɥɟɟ ɧɚɝɥɹɞɧɵɦ ɢ ɭɞɨɛɧɵɦ ɜ 
ɢɫɩɨɥɶɡɨɜɚɧɢɢ. 

Анимациɹ ² ɷɬɨ ɢɦɢɬɚɰɢɹ ɢɡɦɟɧɟɧɢɣ, ɤɨɬɨɪɚɹ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ 
ɛɵɫɬɪɵɦ ɩɨɤɚɡɨɦ ɫɟɪɢɢ ɫɥɟɝɤɚ ɨɬɥɢɱɚɸɳɢɯɫɹ ɞɪɭɝ ɨɬ ɞɪɭɝɚ ɢɡɨɛɪɚɠɟ-
ɧɢɣ. Ɇɨɡɝ ɱɟɥɨɜɟɤɚ ɜɨɫɩɪɢɧɢɦɚɟɬ ɝɪɭɩɩɭ ɢɡɨɛɪɚɠɟɧɢɣ ɤɚɤ ɨɞɧɭ ɧɟɩɪɟ-
ɪɵɜɧɨ ɢɡɦɟɧɹɸɳɭɸɫɹ ɤɚɪɬɢɧɤɭ. ȼ ɮɢɥɶɦɚɯ ɬɚɤɨɣ ɷɮɮɟɤɬ ɞɨɫɬɢɝɚɟɬɫɹ 
ɡɚ ɫɱɟɬ ɩɪɢɦɟɧɟɧɢɹ ɤɚɦɟɪ, ɡɚɩɢɫɵɜɚɸɳɢɯ ɦɧɨɠɟɫɬɜɨ ɮɨɬɨɝɪɚɮɢɣ (ɤɚɞ-
ɪɨɜ) ɜ ɫɟɤɭɧɞɭ. ɉɪɢ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɢ ɤɚɞɪɨɜ ɡɪɢɬɟɥɢ ɜɢɞɹɬ ɞɜɢɠɭɳɟɟɫɹ 
ɢɡɨɛɪɚɠɟɧɢɟ. 

Ⱥɧɢɦɚɰɢɹ ɧɚ ɤɨɦɩɶɸɬɟɪɟ ɜɵɩɨɥɧɹɟɬɫɹ ɩɨ ɚɧɚɥɨɝɢɱɧɨɦɭ ɩɪɢɧɰɢɩɭ. 
ɇɚɩɪɢɦɟɪ, ɩɪɨɝɪɚɦɦɚ, ɜ ɤɨɬɨɪɨɣ ɪɟɚɥɢɡɭɟɬɫɹ ɢɫɱɟɡɧɨɜɟɧɢɟ ɩɪɹɦɨ-
ɭɝɨɥɶɧɢɤɚ, ɦɨɠɟɬ ɪɚɛɨɬɚɬɶ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ. 

ȼ ɩɪɨɝɪɚɦɦɟ ɫɨɡɞɚɟɬɫɹ ɬɚɣɦɟɪ. 
1. ɑɟɪɟɡ ɡɚɞɚɧɧɵɟ ɜɪɟɦɟɧɧɵɟ ɢɧɬɟɪɜɚɥɵ ɩɪɨɜɟɪɹɟɬɫɹ ɡɧɚɱɟɧɢɟ 

ɬɚɣɦɟɪɚ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɢɫɬɟɤɲɟɝɨ ɜɪɟɦɟɧɢ. 
2. ɉɪɢ ɤɚɠɞɨɣ ɩɪɨɜɟɪɤɟ ɡɧɚɱɟɧɢɹ ɬɚɣɦɟɪɚ ɜɵɱɢɫɥɹɟɬɫɹ ɬɟɤɭɳɟɟ 

ɡɧɚɱɟɧɢɟ ɧɟɩɪɨɡɪɚɱɧɨɫɬɢ ɞɥɹ ɩɪɹɦɨɭɝɨɥɶɧɢɤɚ ɜ ɡɚɜɢɫɢɦɨɫɬɢ 
ɨɬ ɩɪɨɲɟɞɲɟɝɨ ɜɪɟɦɟɧɢ. 

3. Ɂɚɬɟɦ ɩɪɹɦɨɭɝɨɥɶɧɢɤ ɨɛɧɨɜɥɹɟɬɫɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɧɨɜɨɝɨ 
ɡɧɚɱɟɧɢɹ ɢ ɩɟɪɟɪɢɫɨɜɵɜɚɟɬɫɹ. 

Ⱦɨ ɩɨɹɜɥɟɧɢɹ WPF, Windows ɪɚɡɪɚɛɨɬɱɢɤɢ ɛɵɥɢ ɜɵɧɭɠɞɟɧɵ ɫɨ-
ɡɞɚɜɚɬɶ ɢ ɩɨɞɞɟɪɠɢɜɚɬɶ ɫɨɛɫɬɜɟɧɧɵɟ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɜɪɟɦɟɧɟɦ ɥɢ-
ɛɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɫɩɟɰɢɚɥɶɧɵɟ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɟ ɛɢɛɥɢɨɬɟɤɢ. ȼ WPF 
ɜɯɨɞɢɬ ɷɮɮɟɤɬɢɜɧɚɹ ɫɢɫɬɟɦɚ ɤɨɧɬɪɨɥɹ ɜɪɟɦɟɧɢ, ɤɨɬɨɪɚɹ ɞɨɫɬɭɩɧɚ ɩɨ-
ɫɪɟɞɫɬɜɨɦ ɭɩɪɚɜɥɹɟɦɨɝɨ ɤɨɞɚ ɢ ɹɡɵɤɚ XAML.  
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Ɋɚɫɫɦɨɬɪɢɦ ɧɟɛɨɥɶɲɨɣ ɩɪɢɦɟɪ, ɚɧɢɦɢɪɭɸɳɢɣ ɩɪɹɦɨɭɝɨɥɶɧɢɤ. 
 
<StackPanel Margin="20"> 
 <Rectangle Name="MyRectangle"  
      Width="100" Height="100"> 
  <Rectangle.Fill> 
   <SolidColorBrush x:Name="MySolidBrush"  
          Color="Blue" /> 
        </Rectangle.Fill> 
  <Rectangle.Triggers> 
  <EventTrigger RoutedEvent="Rectangle.MouseEnter"> 
   <BeginStoryboard> 
    <Storyboard> 
     <DoubleAnimation  
     Storyboard.TargetName="MyRectangle" 
     Storyboard.TargetProperty="Width" 
     From="100" To="200"  
     Duration="0:0:1" /> 
 
     <ColorAnimation  
     Storyboard.TargetName="MySolidBrush" 
     Storyboard.TargetProperty="Color" 
     From="Blue" To="Red"  
     Duration="0:0:1" /> 
    </Storyboard> 
   </BeginStoryboard> 
  </EventTrigger> 
  </Rectangle.Triggers> 
 </Rectangle> 
</StackPanel> 
 
ȼ ɞɚɧɧɨɦ ɩɪɢɦɟɪɟ ɜ ɤɨɧɬɟɣɧɟɪɟ StackPanel  ɨɩɢɫɚɧ ɩɪɹɦɨɭɝɨɥɶ-

ɧɢɤ ɪɚɡɦɟɪɨɦ 100x100 ɩɢɤɫɟɥɟɣ ɢ ɫ ɢɦɟɧɟɦ MyRectangle. Ⱦɚɥɟɟ ɫɪɟɞɢ 
ɬɪɢɝɝɟɪɨɜ ɞɥɹ ɷɬɨɝɨ ɩɪɹɦɨɭɝɨɥɶɧɢɤɚ ɨɩɢɫɵɜɚɟɬɫɹ триггер собɵтиɹ 
(EventTrigger). Ɏɚɤɬɢɱɟɫɤɢ ɬɪɢɝɝɟɪ ɫɨɛɵɬɢɹ ɩɨɡɜɨɥɹɟɬ ɨɩɢɫɚɬɶ ɨɛɪɚɛɨɬ-
ɱɢɤ ɤɚɤɨɝɨ ɥɢɛɨ ɫɨɛɵɬɢɹ ɜɧɭɬɪɢ XAML ɤɨɞɚ. ȼ ɧɚɲɟɦ ɩɪɢɦɟɪɟ ɨɩɢɫɚɧ 
ɨɛɪɚɛɨɬɱɢɤ ɫɨɛɵɬɢɹ ɧɚɜɟɞɟɧɢɹ ɦɵɲɤɢ ɧɚ ɩɪɹɦɨɭɝɨɥɶɧɢɤ. ɉɪɢ ɫɨɡɞɚɧɢɢ 
ɬɪɢɝɝɟɪɚ ɫɨɛɵɬɢɹ ɧɭɠɧɨ ɭɤɚɡɚɬɶ ɦɚɪɲɪɭɬɢɡɢɪɭɟɦɨɟ ɫɨɛɵɬɢɟ, ɤɨɬɨɪɨɟ 
ɡɚɩɭɫɤɚɟɬ ɬɪɢɝɝɟɪ, ɢ ɞɟɣɫɬɜɢɟ (ɢɥɢ ɞɟɣɫɬɜɢɹ), ɜɵɩɨɥɧɹɟɦɵɟ ɬɪɢɝɝɟɪɨɦ. 
ȼ ɫɥɭɱɚɟ ɚɧɢɦɚɰɢɢ ɧɚɢɛɨɥɟɟ ɱɚɫɬɨ ɢɫɩɨɥɶɡɭɟɦɵɦ ɞɟɣɫɬɜɢɟɦ ɹɜɥɹɟɬɫɹ 
BeginStoryboard, ɤɨɬɨɪɵɣ ɮɚɤɬɢɱɟɫɤɢ ɡɚɩɭɫɤɚɟɬ ɫɚɦɭ ɚɧɢɦɚɰɢɸ. 
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Ⱦɚɥɟɟ ɜɧɭɬɪɢ ɬɪɢɝɝɟɪɚ ɫɨɛɵɬɢɹ ɨɩɢɫɵɜɚɟɬɫɹ ɨɛɴɟɤɬ, ɤɨɬɨɪɵɣ 
ɧɚɡɵɜɚɟɬɫɹ раскадровка  (Storyboard). Ɋɚɫɤɚɞɪɨɜɤɚ (storyboard) ² 
ɷɬɨ ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɧɚɹ ɜɪɟɦɟɧɧɚɹ ɲɤɚɥɚ. ȿɟ ɦɨɠɧɨ ɩɪɢɦɟɧɹɬɶ ɞɥɹ 
ɝɪɭɩɩɢɪɨɜɚɧɢɹ ɦɧɨɠɟɫɬɜɚ ɚɧɢɦɚɰɢɣ (ɜ ɧɚɲɟɦ ɩɪɢɦɟɪɟ ɞɜɟ) ɢ, ɤɪɨɦɟ 
ɬɨɝɨ, ɨɧɚ ɩɨɡɜɨɥɹɟɬ ɭɩɪɚɜɥɹɬɶ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɟɦ ɚɧɢɦɚɰɢɢ ² ɩɪɢɨɫɬɚ-
ɧɚɜɥɢɜɚɬɶ ɟɟ, ɩɪɟɤɪɚɳɚɬɶ ɢ ɢɡɦɟɧɹɬɶ ɬɟɤɭɳɭɸ ɩɨɡɢɰɢɸ. Ɉɞɧɚɤɨ ɫɚɦɵɦ 
ɛɚɡɨɜɵɦ ɫɪɟɞɫɬɜɨɦ, ɩɪɟɞɥɚɝɚɟɦɵɦ ɤɥɚɫɫɨɦ StoryBoard, ɹɜɥɹɟɬɫɹ ɫɩɨ-
ɫɨɛɧɨɫɬɶ ɭɤɚɡɵɜɚɬɶ ɧɚ ɨɩɪɟɞɟɥɟɧɧɨɟ ɫɜɨɣɫɬɜɨ ɢ ɨɩɪɟɞɟɥɟɧɧɵɣ ɷɥɟɦɟɧɬ, 
ɢɫɩɨɥɶɡɭɹ ɫɜɨɣɫɬɜɚ TargetProperty ɢ TargetName. Ⱦɪɭɝɢɦɢ ɫɥɨɜɚɦɢ, 
ɪɚɫɤɚɞɪɨɜɤɚ ɡɚɩɨɥɧɹɟɬ ɩɪɨɛɟɥ ɦɟɠɞɭ ɚɧɢɦɚɰɢɟɣ ɢ ɫɜɨɣɫɬɜɨɦ, ɞɥɹ ɤɨɬɨ-
ɪɨɝɨ ɞɨɥɠɧɚ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɚɧɢɦɚɰɢɹ. ɋɜɨɣɫɬɜɨ 
Storyboard.TargetProperty ɢɞɟɧɬɢɮɢɰɢɪɭɟɬ ɫɜɨɣɫɬɜɨ, ɤɨɬɨɪɨɟ ɞɨɥɠ-
ɧɨ ɢɡɦɟɧɹɬɶɫɹ (ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ² Width ɢ Color). ȿɫɥɢ ɢɦɹ ɤɥɚɫɫɚ ɧɟ 
ɭɤɚɡɚɧɨ, ɬɨ ɪɚɫɤɚɞɪɨɜɤɚ ɢɫɩɨɥɶɡɭɟɬ ɪɨɞɢɬɟɥɶɫɤɢɣ ɷɥɟɦɟɧɬ, ɤɨɬɨɪɵɦ ɹɜ-
ɥɹɟɬɫɹ ɪɚɫɲɢɪɹɟɦɵɣ ɩɪɹɦɨɭɝɨɥɶɧɢɤ. ɂɫɯɨɞɹ ɢɡ ɷɬɨɝɨ ɫɬɪɨɤɚ 
Storyboard.TargetName= "MyRectangle" ɦɨɠɟɬ ɨɬɫɭɬɫɬɜɨɜɚɬɶ.  

ȼɧɭɬɪɢ ɪɚɫɤɚɞɪɨɜɤɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɚɧɢɦɚɰɢɹ ɫ ɩɨɦɨɳɶɸ ɤɥɚɫɫɚ 
DoubleAnimation. Ɉɛɴɟɤɬ DoubleAnimation ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɫɨɡɞɚɧɢɹ 
ɩɟɪɟɯɨɞɚ ɦɟɠɞɭ ɞɜɭɦɹ ɡɧɚɱɟɧɢɹɦɢ ɬɢɩɚ Double. ȼ ɧɚɲɟɦ ɫɥɭɱɚɟ ɦɟɧɹ-
ɟɬɫɹ ɲɢɪɢɧɚ ɩɪɹɦɨɭɝɨɥɶɧɢɤɚ. ɑɬɨɛɵ ɡɚɞɚɬɶ ɧɚɱɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ, ɭɫɬɚ-
ɧɚɜɥɢɜɚɟɬɫɹ ɫɜɨɣɫɬɜɨ From. ɑɬɨɛɵ ɡɚɞɚɬɶ ɤɨɧɟɱɧɨɟ ɡɧɚɱɟɧɢɟ, ɭɫɬɚɧɚɜ-
ɥɢɜɚɟɬɫɹ ɫɜɨɣɫɬɜɨ To. ɋɜɨɣɫɬɜɨ Duration ɚɧɢɦɚɰɢɢ ɨɩɪɟɞɟɥɹɟɬ ɞɥɢ-
ɬɟɥɶɧɨɫɬɶ ɩɟɪɟɯɨɞɚ ɨɬ ɧɚɱɚɥɶɧɨɝɨ ɤ ɤɨɧɟɱɧɨɦɭ ɡɧɚɱɟɧɢɸ. 

Ʉɪɨɦɟ ɚɧɢɦɚɰɢɢ ɪɚɡɦɟɪɚ ɩɪɹɦɨɭɝɨɥɶɧɢɤɚ ɜ ɪɚɫɤɚɞɪɨɜɤɟ ɩɪɢɫɭɬ-
ɫɬɜɭɟɬ ɚɧɢɦɚɰɢɹ ɰɜɟɬɚ ɫ ɩɨɦɨɳɶɸ ɤɥɚɫɫɚ ColorAnimation. ɉɪɢɜɟɞɟɧ-
ɧɵɟ ɚɧɢɦɚɰɢɢ ɪɚɛɨɬɚɸɬ ɧɚ ɨɫɧɨɜɟ ɥɢɧɟɣɧɨɣ ɢɧɬɟɪɩɨɥɹɰɢɢ, ɜ ɯɨɞɟ ɤɨ-
ɬɨɪɨɣ ɢɡɦɟɧɹɸɬɫɹ ɫɜɨɣɫɬɜɚ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɨɬ ɧɚɱɚɥɶɧɨɝɨ ɞɨ ɤɨɧɟɱɧɨ-
ɝɨ ɡɧɚɱɟɧɢɹ. Ɍɚɤɚɹ ɚɧɢɦɚɰɢɹ ɧɚɡɵɜɚɟɬɫɹ базовой ɢɥɢ From/To/By. WPF 
ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɪɹɞ ɤɥɚɫɫɨɜ ɞɥɹ From/To/By ɚɧɢɦɚɰɢɢ. ɂɦɟɧɚ ɷɬɢɯ ɤɥɚɫ-
ɫɨɜ ɮɨɪɦɢɪɭɸɬɫɹ ɤɚɤ <Тип>Animation. <Тип> ʊ ɬɢɩ ɡɧɚɱɟɧɢɹ, ɞɥɹ ɤɨ-
ɬɨɪɨɝɨ ɤɥɚɫɫ ɜɵɩɨɥɧɹɟɬ ɚɧɢɦɚɰɢɸ. 

ɋɥɟɞɭɸɳɢɣ ɤɨɞ ɞɟɦɨɧɫɬɪɢɪɭɟɬ, ɤɚɤɢɦ ɨɛɪɚɡɨɦ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨ-
ɜɚɬɶ ɛɚɡɨɜɭɸ ɚɧɢɦɚɰɢɸ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ WPF ɤɨɞɟ.  
 using System; 

using System.Windows; 
using System.Windows.Controls; 
using System.Windows.Media; 
using System.Windows.Shapes; 
using System.Windows.Media.Animation; 
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 namespace AnimationWpfApplication2 
 { 

public partial class MainWindow : Window 
    { 
 private Storyboard myStoryboard; 
 public MainWindow() 
 { 
  InitializeComponent(); 
  StackPanel myPanel = new StackPanel(); 
  myPanel.Margin = new Thickness(10); 
 
  Rectangle myRectangle = new Rectangle(); 
  myRectangle.Name = "myRectangle"; 
  this.RegisterName(myRectangle.Name, 
        myRectangle); 
  myRectangle.Width = 100; 
  myRectangle.Height = 100; 
  myRectangle.Fill = Brushes.Blue; 
 
  DoubleAnimation myDoubleAnimation =  
  new DoubleAnimation(); 
  myDoubleAnimation.From = 1.0; 
  myDoubleAnimation.To = 0.0; 
        myDoubleAnimation.Duration =  
  new Duration(TimeSpan.FromSeconds(5)); 
  myDoubleAnimation.AutoReverse = true; 
  myDoubleAnimation.RepeatBehavior =  
  RepeatBehavior.Forever; 
 
        myStoryboard = new Storyboard(); 
        myStoryboard.Children.Add(myDoubleAnimation); 
        Storyboard.SetTargetName(myDoubleAnimation, 
          myRectangle.Name); 

Storyboard.SetTargetProperty(myDoubleAnimation,  
   new PropertyPath(Rectangle.OpacityProperty)); 
 

   myRectangle.Loaded += new  
   RoutedEventHandler(myRectangleLoaded); 

  myPanel.Children.Add(myRectangle); 
  this.Content = myPanel; 
        } 
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 private void myRectangleLoaded(object sender, 
       RoutedEventArgs e) 
        { 
            myStoryboard.Begin(this); 
        } 
    } 
} 
Ʉɪɨɦɟ ɛɚɡɨɜɨɣ ɚɧɢɦɚɰɢɢ ɜ WPF ɜɨɡɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɚɧɢɦɚɰɢɸ 

ɩɨ ɤɥɸɱɟɜɵɦ ɤɚɞɪɚɦ ɢ ɚɧɢɦɚɰɢɸ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɭɬɢ. 

Анимация по ключевым кадрам 

Ⱥɧɢɦɚɰɢɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɤɥɸɱɟɜɵɯ ɤɚɞɪɨɜ ɹɜɥɹɟɬɫɹ ɛɨɥɟɟ ɷɮ-
ɮɟɤɬɢɜɧɵɦ ɫɪɟɞɫɬɜɨɦ, ɱɟɦ ɚɧɢɦɚɰɢɹ ɤɥɚɫɫɚ From/To/By, ɩɨɫɤɨɥɶɤɭ ɩɪɢ 
ɟɟ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɦɨɠɧɨ ɡɚɞɚɬɶ ɥɸɛɨɟ ɱɢɫɥɨ ɤɨɧɟɱɧɵɯ ɡɧɚɱɟɧɢɣ, ɚ ɬɚɤ-
ɠɟ ɭɩɪɚɜɥɹɬɶ ɦɟɬɨɞɚɦɢ ɢɯ ɢɧɬɟɪɩɨɥɹɰɢɢ. ɇɟɤɨɬɨɪɵɟ ɬɢɩɵ ɦɨɝɭɬ ɛɵɬɶ 
ɚɧɢɦɢɪɨɜɚɧɵ ɬɨɥɶɤɨ ɫ ɩɨɦɨɳɶɸ ɚɧɢɦɚɰɢɢ ɫ ɩɨɥɧɵɦɢ ɤɚɞɪɚɦɢ. 

ɉɨɞɨɛɧɨ ɚɧɢɦɚɰɢɢ From/To/B\, ɚɧɢɦɚɰɢɹ ɩɨ ɤɥɸɱɟɜɵɦ ɤɚɞɪɚɦ 
ɚɧɢɦɢɪɭɟɬ ɡɧɚɱɟɧɢɟ ɡɚɞɚɧɧɨɝɨ ɫɜɨɣɫɬɜɚ. Ɉɧɚ ɫɨɡɞɚɟɬ ɩɟɪɟɯɨɞ ɦɟɠɞɭ ɡɚ-
ɞɚɧɧɵɦɢ ɡɧɚɱɟɧɢɹɦɢ ɫ ɡɚɞɚɧɧɵɦ ɜɪɟɦɟɧɟɦ (Duration). Ɉɞɧɚɤɨ ɟɫɥɢ 
ɚɧɢɦɚɰɢɹ From/To/B\ ɫɨɡɞɚɟɬ ɩɟɪɟɯɨɞ ɦɟɠɞɭ ɞɜɭɦɹ ɡɧɚɱɟɧɢɹɦɢ, ɬɨ 
ɚɧɢɦɚɰɢɹ ɩɨ ɤɥɸɱɟɜɵɦ ɤɚɞɪɚɦ ɦɨɠɟɬ ɫɨɡɞɚɜɚɬɶ ɩɟɪɟɯɨɞɵ ɦɟɠɞɭ ɥɸ-
ɛɵɦ ɱɢɫɥɨɦ ɰɟɥɟɜɵɯ ɡɧɚɱɟɧɢɣ. ȼ ɨɬɥɢɱɢɟ ɨɬ ɚɧɢɦɚɰɢɢ From/To/B\, 
ɚɧɢɦɚɰɢɹ ɩɨ ɩɨɥɧɵɦ ɤɚɞɪɚɦ ɧɟ ɫɨɞɟɪɠɢɬ ɫɜɨɣɫɬɜ From, To ɢɥɢ By, ɫ ɤɨ-
ɬɨɪɵɦɢ ɬɪɟɛɭɟɬɫɹ ɡɚɞɚɬɶ ɟɟ ɡɚɞɚɧɧɵɟ ɡɧɚɱɟɧɢɹ. Ⱥɧɢɦɚɰɢɹ ɩɨ ɤɥɸɱɟɜɵɦ 
ɤɚɞɪɚɦ ɡɚɞɚɟɬ ɡɧɚɱɟɧɢɹ, ɤɨɬɨɪɵɟ ɨɩɢɫɚɧɵ ɫ ɩɨɦɨɳɶɸ ɨɛɴɟɤɬɨɜ ɤɥɸɱɟ-
ɜɵɯ ɤɚɞɪɨɜ. ɑɬɨɛɵ ɡɚɞɚɬɶ ɰɟɥɟɜɵɟ ɡɧɚɱɟɧɢɹ ɚɧɢɦɚɰɢɢ, ɫɨɡɞɚɸɬɫɹ ɨɛɴ-
ɟɤɬɵ ɤɥɸɱɟɜɵɯ ɤɚɞɪɨɜ ɢ ɨɧɢ ɞɨɛɚɜɥɹɸɬɫɹ ɜ ɤɨɥɥɟɤɰɢɸ ɷɥɟɦɟɧɬɨɜ ɚɧɢ-
ɦɚɰɢɢ KeyFrames. ɉɪɢ ɡɚɩɭɫɤɟ ɚɧɢɦɚɰɢɢ ɨɧɚ ɜɵɩɨɥɧɹɟɬ ɩɟɪɟɯɨɞ ɦɟɠɞɭ 
ɭɤɚɡɚɧɧɵɦɢ ɤɚɞɪɚɦɢ. 

ȼ ɞɨɩɨɥɧɟɧɢɟ ɤ ɩɨɞɞɟɪɠɤɟ ɧɟɫɤɨɥɶɤɢɯ ɰɟɥɟɜɵɯ ɡɧɚɱɟɧɢɣ, ɧɟɤɨɬɨ-
ɪɵɟ ɦɟɬɨɞɵ ɩɨɥɧɵɯ ɤɚɞɪɨɜ ɩɨɞɞɟɪɠɢɜɚɸɬ ɞɚɠɟ ɧɟɫɤɨɥɶɤɨ ɦɟɬɨɞɨɜ ɢɧ-
ɬɟɪɩɨɥɹɰɢɢ. Ɇɟɬɨɞ ɢɧɬɟɪɩɨɥɹɰɢɢ ɚɧɢɦɚɰɢɢ ɨɩɪɟɞɟɥɹɟɬ, ɤɚɤ ɨɧɚ ɩɟɪɟ-
ɯɨɞɢɬ ɨɬ ɨɞɧɨɝɨ ɡɧɚɱɟɧɢɹ ɤ ɫɥɟɞɭɸɳɟɦɭ. ɋɭɳɟɫɬɜɭɸɬ ɬɪɢ ɬɢɩɚ ɢɧɬɟɪ-
ɩɨɥɹɰɢɢ: ɞɢɫɤɪɟɬɧɚɹ, ɥɢɧɟɣɧɚɹ ɢ ɫɩɥɚɣɧɨɜɚɹ. 

ɑɬɨɛɵ ɫɨɡɞɚɬɶ ɚɧɢɦɚɰɢɸ ɩɨ ɤɥɸɱɟɜɵɦ ɤɚɞɪɚɦ, ɜɵɩɨɥɧɢɬɟ ɫɥɟɞɭ-
ɸɳɢɟ ɞɟɣɫɬɜɢɹ. 

1. Ɉɛɴɹɜɢɬɟ ɚɧɢɦɚɰɢɸ ɢ ɡɚɞɚɣɬɟ ɟɟ Duration, ɬɚɤ ɠɟ ɤɚɤ ɞɥɹ 
ɚɧɢɦɚɰɢɢ From/To/By. 
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2. Ⱦɥɹ ɤɚɠɞɨɝɨ ɡɧɚɱɟɧɢɹ ɫɨɡɞɚɣɬɟ ɤɥɸɱɟɜɨɣ ɤɚɞɪ ɫɨɨɬɜɟɬɫɬɜɭ-
ɸɳɟɝɨ ɬɢɩɚ, ɡɚɞɚɣɬɟ ɟɝɨ ɡɧɚɱɟɧɢɟ ɢ KeyTime ɢ ɞɨɛɚɜɶɬɟ ɜ 
ɤɨɥɥɟɤɰɢɸ KeyFrames ɚɧɢɦɚɰɢɢ. 

3. ɋɜɹɠɢɬɟ ɚɧɢɦɚɰɢɸ ɫɨ ɫɜɨɣɫɬɜɨɦ ɬɚɤ ɠɟ, ɤɚɤ ɜ ɚɧɢɦɚɰɢɢ 
From/To/By.  

Ɋɚɫɫɦɨɬɪɢɦ ɩɪɢɦɟɪ, ɝɞɟ ɤɜɚɞɪɚɬ ɛɭɞɟɬ ɞɜɢɝɚɬɶɫɹ ɩɨ ɡɚɦɤɧɭɬɨɣ ɬɪɚ-
ɟɤɬɨɪɢɢ ɫ ɩɨɜɨɪɨɬɨɦ ɜɨɤɪɭɝ ɫɜɨɟɣ ɨɫɢ: 

 
<Border Width="400" BorderBrush="Black"> 
 <Rectangle  Fill="Blue"  

   Width="50" Height="50" 
   HorizontalAlignment="Left"> 
 <Rectangle.RenderTransform> 
  <TransformGroup> 
   <TranslateTransform x:Name="MyTranslate" 
         X="0" Y="0" /> 
   <RotateTransform x:Name="MyRotate"  
        Angle ="0"/> 
  </TransformGroup> 
 </Rectangle.RenderTransform> 
 <Rectangle.Triggers> 
  <EventTrigger 
  RoutedEvent="Rectangle.MouseLeftButtonDown"> 
   <BeginStoryboard> 
    <Storyboard> 
     <DoubleAnimationUsingKeyFrames 
     Storyboard.TargetName="MyTranslate" 
     Storyboard.TargetProperty="X" 
     Duration="0:0:6" 
     RepeatBehavior="Forever"> 
       
      <LinearDoubleKeyFrame Value="0"  
        KeyTime="0:0:0" /> 
      <LinearDoubleKeyFrame Value="350"  
        KeyTime="0:0:2" /> 
      <LinearDoubleKeyFrame Value="350"  
        KeyTime="0:0:4" /> 
      <LinearDoubleKeyFrame Value="0"  
        KeyTime="0:0:6" /> 
     </DoubleAnimationUsingKeyFrames> 
 
     <DoubleAnimationUsingKeyFrames 
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     Storyboard.TargetName="MyTranslate" 
     Storyboard.TargetProperty="Y" 
     Duration="0:0:6" 
     RepeatBehavior="Forever"> 
      <LinearDoubleKeyFrame Value="0" 
        KeyTime="0:0:0" /> 
      <LinearDoubleKeyFrame Value="150"  
        KeyTime="0:0:2" /> 
        <LinearDoubleKeyFrame Value="-150"  
        KeyTime="0:0:4" /> 
      <LinearDoubleKeyFrame Value="0"  
        KeyTime="0:0:6" /> 
     </DoubleAnimationUsingKeyFrames> 
 
     <DoubleAnimationUsingKeyFrames  
     Storyboard.TargetName="MyRotate"  
     Storyboard.TargetProperty="Angle" 
     Duration="0:0:6" 
     RepeatBehavior="Forever"> 
      <LinearDoubleKeyFrame Value="0" 
        KeyTime="0:0:0" /> 
      <LinearDoubleKeyFrame Value="120" 
        KeyTime="0:0:2" /> 
      <LinearDoubleKeyFrame Value="240"  
        KeyTime="0:0:4" /> 
      <LinearDoubleKeyFrame Value="360"  
        KeyTime="0:0:6" /> 
     </DoubleAnimationUsingKeyFrames> 
    </Storyboard> 
   </BeginStoryboard> 
  </EventTrigger> 
 </Rectangle.Triggers> 
 </Rectangle> 
</Border> 
 
ȼ ɞɚɧɧɨɦ ɩɪɢɦɟɪɟ ɚɧɚɥɨɝɢɱɧɨ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɤɥɚɫɫɨɜ 

DoubleAnimation ɢ ColorAnimation ɢɫɩɨɥɶɡɭɟɬɫɹ ɤɥɚɫɫ 
DoubleAnimationUsingKeyFrames, ɜɧɭɬɪɢ ɤɨɬɨɪɨɝɨ ɨɩɢɫɵɜɚɸɬɫɹ ɨɛɴ-
ɟɤɬɵ ɤɥɸɱɟɜɵɯ ɤɚɞɪɨɜ. ȼ ɧɚɲɟɦ ɩɪɢɦɟɪɟ ɷɬɨ LinearDoubleKeyFrame. 
ɂɦɹ ɨɛɴɟɤɬɚ ɤɥɸɱɟɜɨɝɨ ɤɚɞɪɚ ɮɨɪɦɢɪɭɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɫɥɟɞɭɸ-
ɳɢɦ ɫɨɝɥɚɲɟɧɢɟɦ ɨɛ ɢɦɟɧɚɯ: 

<InterpolationMethod><Тип>KeyFrame 
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ɝɞɟ <InterpolationMethod> ² ɦɟɬɨɞ ɢɧɬɟɪɩɨɥɹɰɢɢ, ɤɨɬɨɪɵɣ ɢɫ-
ɩɨɥɶɡɭɟɬ ɩɨɥɧɵɣ ɤɚɞɪ, ɚ <Тип> ² ɬɢɩ ɡɧɚɱɟɧɢɹ, ɤɨɬɨɪɨɟ ɤɥɚɫɫ ɚɧɢɦɢɪɭ-
ɟɬ. 

Ɉɫɧɨɜɧɨɣ ɰɟɥɶɸ ɩɪɢ ɨɩɢɫɚɧɢɢ ɤɥɸɱɟɜɨɝɨ ɤɚɞɪɚ ɹɜɥɹɟɬɫɹ ɡɚɞɚɧɢɟ 
KeyTime ɢ Value. ɋɜɨɣɫɬɜɨ Value ɨɩɪɟɞɟɥɹɟɬ ɡɧɚɱɟɧɢɟ ɞɥɹ ɤɥɸɱɟɜɨɝɨ 
ɤɚɞɪɚ. ɋɜɨɣɫɬɜɨ KeyTime ɨɩɪɟɞɟɥɹɟɬ, ɤɨɝɞɚ (ɜ ɩɪɟɞɟɥɚɯ ɜɵɩɨɥɧɟɧɢɹ 
ɚɧɢɦɚɰɢɢ (Duration)) ɞɨɫɬɢɝɚɟɬɫɹ ɡɧɚɱɟɧɢɟ ɤɥɸɱɟɜɨɝɨ ɤɚɞɪɚ Value. 

Анимация на основе пути 
Ⱥɧɢɦɚɰɢɹ ɧɚ ɨɫɧɨɜɟ ɩɭɬɢ (path-based animation) ɦɨɞɢɮɢɰɢɪɭɟɬ 

ɡɧɚɱɟɧɢɟ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɮɢɝɭɪɨɣ, ɨɩɢɫɚɧɧɨɣ ɜ ɨɛɴɟɤɬɟ PathGeometry, 
ɢ ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ ɩɪɢɦɟɧɹɟɬɫɹ ɞɥɹ ɩɟɪɟɦɟɳɟɧɢɹ ɷɥɟɦɟɧɬɚ ɩɨ ɧɟɤɨɬɨ-
ɪɨɦɭ ɩɭɬɢ. Ⱥɧɢɦɚɰɢɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɭɬɢ ɨɱɟɧɶ ɩɨɥɟɡɧɚ ɞɥɹ ɚɧɢɦɚ-
ɰɢɢ ɨɛɴɟɤɬɚ ɩɨ ɫɥɨɠɧɨɣ ɬɪɚɟɤɬɨɪɢɢ. Ɋɚɫɫɦɨɬɪɢɦ ɩɪɢɦɟɪ ɞɜɢɠɟɧɢɹ ɷɥ-
ɥɢɩɫɚ ɜɞɨɥɶ ɩɪɹɦɨɭɝɨɥɶɧɢɤɚ: 

 
<Window.Resources> 

<PathGeometry x:Key="MyPath"> 
 <PathFigure IsClosed="True"> 
  <PolyLineSegment  
   Points="0,0 220,0 220,175 0,175" /> 
 </PathFigure> 
</PathGeometry> 

</Window.Resources> 
 

<Canvas Width="300" Height="300"> 
<Path Stroke="Red" Data="{StaticResource MyPath}" /> 
<Ellipse Width="30" Height="30" Fill="Blue"> 
 <Ellipse.RenderTransform> 
  <TranslateTransform  
   x:Name="MyTransform"  /> 
 </Ellipse.RenderTransform> 
 
 <Ellipse.Triggers> 
  <EventTrigger RoutedEvent="Path.Loaded"> 
   <BeginStoryboard> 
    <Storyboard RepeatBehavior="Forever"> 
 
    <DoubleAnimationUsingPath 
    Storyboard.TargetName="MyTransform" 
    Storyboard.TargetProperty="X" 
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    PathGeometry="{StaticResource MyPath}" 
    Source="X"  
    Duration="0:0:5"  /> 
 
    <DoubleAnimationUsingPath 
    Storyboard.TargetName="MyTransform" 
    Storyboard.TargetProperty="Y" 
    PathGeometry="{StaticResource MyPath}" 
    Source="Y"  
    Duration="0:0:5"  /> 
 
    </Storyboard> 
   </BeginStoryboard> 
  </EventTrigger> 
 </Ellipse.Triggers> 
</Ellipse> 

</Canvas> 
 
ɉɭɬɶ, ɩɨ ɤɨɬɨɪɨɦɭ ɞɜɢɠɟɬɫɹ ɷɥɥɢɩɫ, ɨɩɢɫɵɜɚɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɤɥɚɫ-

ɫɚ PathGeometry. ɋ ɩɨɦɨɳɶɸ PathGeometry ɦɨɠɧɨ ɨɩɢɫɚɬɶ ɫɥɨɠɧɭɸ 
ɮɢɝɭɪɭ, ɫɨɫɬɨɹɳɭɸ ɢɡ ɞɭɝ, ɤɪɢɜɵɯ ɢ ɥɢɧɢɣ, ɤɨɬɨɪɚɹ ɦɨɠɟɬ ɛɵɬɶ ɤɚɤ 
ɪɚɡɨɦɤɧɭɬɨɣ, ɬɚɤ ɢ ɡɚɦɤɧɭɬɨɣ. 

Ⱥɧɢɦɚɰɢɹ ɧɚ ɨɫɧɨɜɟ ɩɭɬɢ ɨɩɢɫɵɜɚɟɬɫɹ ɚɧɚɥɨɝɢɱɧɵɦ ɨɛɪɚɡɨɦ, ɱɬɨ ɢ 
ɛɚɡɨɜɚɹ ɚɧɢɦɚɰɢɹ ɢɥɢ ɚɧɢɦɚɰɢɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɤɥɸɱɟɜɵɯ ɤɚɞɪɨɜ. 
ɉɪɢ ɷɬɨɦ ɢɫɩɨɥɶɡɭɟɬɫɹ ɨɛɴɟɤɬ DoubleAnimationUsingPath ɫɨ ɫɜɨɣ-
ɫɬɜɨɦ PathGeometry, ɱɟɪɟɡ ɤɨɬɨɪɨɟ ɢ ɩɨɞɤɥɸɱɚɟɬɫɹ ɩɭɬɶ. 

Ȼɨɥɟɟ ɩɨɞɪɨɛɧɨ ɫɨɡɞɚɧɢɟ ɚɧɢɦɚɰɢɢ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɜ MSDN 
(http://msdn.microsoft.com/ru-ru/library/ms752312(v=vs.110).aspx). 

Задания к лабораторной работе 

1. Ɋɚɡɪɚɛɨɬɚɣɬɟ ɩɪɨɝɪɚɦɦɭ, ɤɨɬɨɪɚɹ ɩɪɢ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɢ ɜɢɞɟɨ, 
ɩɨɤɚɡɵɜɚɟɬ ɫɥɭɱɚɣɧɵɦ ɨɛɪɚɡɨɦ ɨɛɥɚɫɬɢ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɜ ɜɢɞɟ ɭɜɟɥɢ-
ɱɢɜɚɸɳɢɯɫɹ ɩɪɹɦɨɭɝɨɥɶɧɢɤɨɜ.  Ʉɨɥɢɱɟɫɬɜɨ ɨɞɧɨɜɪɟɦɟɧɧɨ ɩɨɤɚɡɚɧɧɵɯ 
ɩɪɹɦɨɭɝɨɥɶɧɢɤɨɜ ɩɨɫɬɟɩɟɧɧɨ ɭɜɟɥɢɱɢɜɚɟɬɫɹ, ɤɚɤ ɢ ɢɯ ɪɚɡɦɟɪ, ɱɬɨ ɩɪɢ-
ɜɨɞɢɬ ɩɨɫɬɟɩɟɧɧɨ ɤ  ɬɨɦɭ, ɱɬɨ ɜɢɞɟɨ ɜɨɫɩɪɨɢɡɜɨɞɢɬɫɹ ɜɨ ɜɫɟ ɨɤɧɟ. 

2. ɋɨɡɞɚɣɬɟ ɩɪɢɥɨɠɟɧɢɟ ɞɥɹ ɨɬɨɛɪɚɠɟɧɢɹ ɜɢɞɟɨ ɜ ɨɤɧɟ. Ɉɛɥɚ-
ɫɬɶɸ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɹɜɥɹɟɬɫɹ ɧɟɫɤɨɥɶɤɨ ɡɜɟɡɞ, ɩɥɚɜɧɨ ɦɟɧɹɸɳɢɯ ɫɜɨɟ 
ɦɟɫɬɨɩɨɥɨɠɟɧɢɟ ɢ ɪɚɡɦɟɪɵ. 
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3. Ɋɟɚɥɢɡɭɣɬɟ ɩɪɢɥɨɠɟɧɢɟ, ɜ ɤɨɬɨɪɨɦ ɩɨɥɶɡɨɜɚɬɟɥɶ ɦɨɠɟɬ ɫɚɦɨ-
ɫɬɨɹɬɟɥɶɧɨ ɨɩɪɟɞɟɥɢɬɶ ɨɛɥɚɫɬɶ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɜɢɞɟɨ, ɜɵɛɢɪɚɹ ɢ ɪɚɫ-
ɩɨɥɚɝɚɹ ɧɚ ɨɤɧɟ ɩɪɹɦɨɭɝɨɥɶɧɢɤɢ ɢ ɨɜɚɥɵ ɩɪɨɢɡɜɨɥɶɧɨɣ ɜɟɥɢɱɢɧɵ. 

4. ɋɨɡɞɚɣɬɟ ɩɪɢɥɨɠɟɧɢɟ, ɜɨɫɩɪɨɢɡɜɨɞɹɳɟɟ ɜɢɞɟɨ ɜ ɨɤɧɟ. Ɉɛɥɚɫɬɶ 
ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ - ɤɪɭɝ, ɩɥɚɜɚɸɳɢɣ ɩɨ ɨɤɧɭ. Ɋɟɚɥɢɡɭɣɬɟ ɭɩɪɭɝɢɟ ɫɬɨɥɤ-
ɧɨɜɟɧɢɹ ɫ ɝɪɚɧɢɰɚɦɢ ɨɤɧɚ. ɋɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɢ ɪɚɞɢɭɫ ɤɪɭɝɚ ɦɨɠɟɬ 
ɦɟɧɹɬɶɫɹ ɞɢɧɚɦɢɱɟɫɤɢ ɜɨ ɜɪɟɦɹ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ. 

5. ɋɨɡɞɚɣɬɟ ɩɪɢɥɨɠɟɧɢɟ ɞɥɹ ɨɬɨɛɪɚɠɟɧɢɹ ɜɢɞɟɨ ɜ ɨɤɧɟ. Ɉɛɥɚ-
ɫɬɶɸ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɹɜɥɹɟɬɫɹ ɩɭɥɶɫɢɪɭɸɳɟɟ ɫɟɪɞɰɟ. ɉɪɢ ɜɨɫɩɪɨɢɡɜɟ-
ɞɟɧɢɢ ɩɥɚɜɧɨ ɦɟɧɹɟɬɫɹ ɪɚɡɦɵɬɢɟ. 

6. ɋɨɡɞɚɣɬɟ ɚɧɢɦɚɰɢɸ ɧɚ ɨɫɧɨɜɟ ɩɭɬɢ ɩɚɞɟɧɢɹ ɫɧɟɠɢɧɨɤ, ɥɢɫɬɶ-
ɟɜ ɢ ɩɪ. ɫ ɩɨɦɨɳɶɸ XAML ɪɚɡɦɟɬɤɢ.  

7. Ɋɚɡɪɚɛɨɬɚɣɬɟ ɞɢɡɚɣɧ ɩɪɢɥɨɠɟɧɢɹ ɫ ɞɢɧɚɦɢɱɟɫɤɢ ɦɟɧɹɸɳɢɦɢ-
ɫɹ ɷɥɟɦɟɧɬɚɦɢ. ɉɪɢ ɧɚɜɟɞɟɧɢɢ ɧɚ ɷɥɟɦɟɧɬ ɦɨɠɟɬ ɦɟɧɹɬɶɫɹ ɰɜɟɬ, ɮɨɪɦɚ 
ɷɥɟɦɟɧɬɚ, ɬɟɤɫɬɨɜɚɹ ɧɚɞɩɢɫɶ, ɩɨɹɜɥɹɬɶɫɹ ɢɥɢ ɫɤɪɵɜɚɬɶɫɹ ɬɟɧɶ ɢ ɬ.ɩ. 

8. ɋɨɡɞɚɣɬɟ ɜɢɞɟɨɩɪɨɢɝɪɵɜɚɬɟɥɶ ɫ ɜɪɚɳɚɸɳɟɣɫɹ ɨɛɥɚɫɬɶɸ ɩɪɨ-
ɫɦɨɬɪɚ. ȼɪɚɳɟɧɢɟ ɪɟɚɥɢɡɭɣɬɟ ɱɟɪɟɡ ɚɧɢɦɚɰɢɸ ɜ XAML ɪɚɡɦɟɬɤɟ. 

9. Ɋɟɚɥɢɡɭɣɬɟ ɱɟɪɟɡ ɚɧɢɦɚɰɢɸ ɜ XAML ɪɚɡɦɟɬɤɟ ɚɧɢɦɚɰɢɸ ɤɚ-
ɬɹɳɟɝɨɫɹ ɦɹɱɚ ɩɨ ɪɚɡɥɢɱɧɵɦ ɧɚɤɥɨɧɧɵɦ ɩɨɜɟɪɯɧɨɫɬɹɦ. Ɇɹɱ ɞɨɥɠɟɧ 
ɜɪɚɳɚɬɶɫɹ ɢ ɞɜɢɝɚɬɶɫɹ ɫ ɪɚɡɥɢɱɧɨɣ ɫɤɨɪɨɫɬɶɸ. 

10. Ɋɚɡɪɚɛɨɬɚɣɬɟ ɩɪɢɥɨɠɟɧɢɟ ɚɧɢɦɢɪɭɸɳɟɟ ɞɜɢɠɟɧɢɟ ɜɢɞɟɨ ɩɨ 
ɪɹɞɭ ɤɪɢɜɵɯ Ȼɟɡɶɟ ɜɧɭɬɪɢ ɨɤɧɚ. Ⱥɧɢɦɚɰɢɹ ɞɨɥɠɧɚ ɪɟɚɥɢɡɨɜɵɜɚɬɶɫɹ ɱɟ-
ɪɟɡ XAML ɪɚɡɦɟɬɤɭ. 

11. ɋɨɡɞɚɣɬɟ ɩɪɢɥɨɠɟɧɢɟ ɚɧɢɦɢɪɭɸɳɟɟ ɞɜɢɠɟɧɢɟ ɜɪɚɳɚɸɳɟɝɨɫɹ 
ɤɭɛɚ ɩɨ ɡɚɞɚɧɧɨɣ ɬɪɚɟɤɬɨɪɢɢ. ɉɪɢ ɷɬɨɦ ɢɫɩɨɥɶɡɭɣɬɟ ɬɨɥɶɤɨ  XAML 
ɪɚɡɦɟɬɤɭ. 

12. Ɋɚɡɪɚɛɨɬɚɣɬɟ ɩɪɢɥɨɠɟɧɢɟ ɧɚ ɨɫɧɨɜɟ XAML, ɚɧɢɦɢɪɭɸɳɟɟ 
ɞɜɢɠɟɧɢɟ ɤɨɪɚɛɥɹ ɩɨ ɜɨɥɧɚɦ. ȼ ɫɰɟɧɟ ɞɨɥɠɧɵ ɩɪɢɫɭɬɫɬɜɨɜɚɬɶ ɚɧɢɦɢɪɨ-
ɜɚɧɧɵɟ ɱɚɣɤɢ, ɨɛɥɚɤɚ ɢ ɫɨɥɧɰɟ. 

13. Ɋɚɡɪɚɛɨɬɚɣɬɟ ɩɪɨɝɪɚɦɦɭ ɧɚ ɨɫɧɨɜɟ XAML, ɚɧɢɦɢɪɭɸɳɟɟ 
ɞɜɢɠɟɧɢɟ ɩɥɚɧɟɬ ɜ ɫɨɥɧɟɱɧɨɣ ɫɢɫɬɟɦɟ. ȼ ɫɰɟɧɟ ɞɨɥɠɧɵ ɩɪɢɫɭɬɫɬɜɨɜɚɬɶ 
ɚɧɢɦɢɪɨɜɚɧɧɨɟ ɞɜɢɠɟɧɢɟ ɫɩɭɬɧɢɤɨɜ ɜɨɤɪɭɝ ɩɥɚɧɟɬ. 

14. Ɋɟɚɥɢɡɭɣɬɟ ɚɧɢɦɚɰɢɸ ɛɚɬɚɥɶɧɨɣ ɫɰɟɧɵ ɫ ɩɨɦɨɳɶɸ XAML 
ɪɚɡɦɟɬɤɢ. ȼ ɫɰɟɧɟ ɞɨɥɠɧɵ ɩɪɢɫɭɬɫɬɜɨɜɚɬɶ ɜɫɟ ɬɪɢ ɬɢɩɚ ɚɧɢɦɚɰɢɢ ɫɪɚ-
ɛɚɬɵɜɚɸɳɢɟ ɧɚ ɪɚɡɥɢɱɧɵɟ ɫɨɛɵɬɢɹ. 


