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language interface, and decision making. 
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ȻɅɌȲɉɇȻɍɃɅȻ ȻɋɇɌɍɋɉɈȾȻ: ɊɉȽɈɉɍȻ,  
ɅɋɃɍɀɋȲɄ ɊɉȽɈɉɍɃ ɍȻ ɈɀɂȻɆɀɁɈȲɌɍɗ 

ȿɧɣɭɫɩ ȼɮɤ, Ȼɨɨɛ Ɋɮɢʀɥɩɝɛ 

Ⱥɧɨɬɚɰɿɹ: Ⱦɚɧɚ ɪɨɛɨɬɚ є ɭɡɚɝɚɥɶɧɟɧɧɹɦ ɨɬɪɢɦɚɧɢɯ ɚɜɬɨɪɚɦɢ ɪɟɡɭɥɶɬɚɬɿɜ ɡ ɩɨɛɭɞɨɜɢ ɫɬɪɨɝɨɝɨ ɬɚ 
ɩɨɜɧɨɝɨ ɞɨɜɟɞɟɧɧɹ ɩɨɜɧɨɬɢ ɚɤɫɿɨɦɚɬɢɤɢ Ⱥɪɦɫɬɪɨɧɝɚ ɳɨɞɨ ɮɭɧɤɰɿɨɧɚɥɶɧɢɯ ɡɚɥɟɠɧɨɫɬɟɣ ɜ ɪɟɥɹɰɿɣɧɢɯ 
ɛɚɡɚɯ ɞɚɧɢɯ ɱɟɪɟɡ ɜɫɬɚɧɨɜɥɟɧɧɹ ɡɛɿɠɧɨɫɬɿ ɜɿɞɧɨɲɟɧɶ ɫɢɧɬɚɤɫɢɱɧɨɝɨ ɬɚ ɫɟɦɚɧɬɢɱɧɨɝɨ ɫɥɿɞɭɜɚɧɶ, 
ɜɫɬɚɧɨɜɥɟɧɧɹ ɤɪɢɬɟɪɿɸ ɩɨɜɧɨɬɢ ɚɤɫɿɨɦɚɬɢɤɢ Ⱥɪɦɫɬɪɨɧɝɚ ɜ ɬɟɪɦɿɧɚɯ ɩɨɬɭɠɧɨɫɬɟɣ ɦɧɨɠɢɧɢ 
ɚɬɪɢɛɭɬɿɜ ɿ ɭɧɿɜɟɪɫɚɥɶɧɨɝɨ ɞɨɦɟɧɭ ɬɚ ɩɨɛɭɞɨɜɢ ɞɨɜɟɞɟɧɧɹ ɧɟɡɚɥɟɠɧɨɫɬɿ ʀʀ ɫɤɥɚɞɨɜɢɯ. 
Ʉɥɸɱɨɜɿ ɫɥɨɜɚ: ɚɤɫɿɨɦɚɬɢɤɚ Ⱥɪɦɫɬɪɨɧɝɚ, ɩɨɜɧɨɬɚ, ɧɟɡɚɥɟɠɧɿɫɬɶ, ɤɪɢɬɟɪɿɣ ɩɨɜɧɨɬɢ. 

Ƚɬɭɮɪ 

Ɉɝɥɹɞ ɧɚɭɤɨɜɨʀ ɬɚ ɧɚɜɱɚɥɶɧɨʀ ɥɿɬɟɪɚɬɭɪɢ ɩɨɤɚɡɚɜ, ɳɨ ɜ ɧɿɣ ɜɿɞɫɭɬɧɿ ɨɛґɪɭɧɬɭɜɚɧɧɹ ɜɿɞɨɦɢɯ ɪɟɡɭɥɶɬɚɬɿɜ ɜ 
ɬɟɨɪɿʀ ɪɟɥɹɰɿɣɧɢɯ ɛɚɡ ɩɪɨ ɩɨɜɧɨɬɭ ɚɤɫɿɨɦɚɬɢɤɢ Ⱥɪɦɫɬɪɨɧɝɚ ɬɚ ɧɟɡɚɥɟɠɧɨɫɬɶ ʀʀ ɤɨɦɩɨɧɟɧɬɿɜ, ɹɤɿ ɛ 
ɡɚɞɨɜɨɥɶɧɹɥɢ ɫɬɚɧɞɚɪɬɧɢɦ ɜɢɦɨɝɚɦ ɞɨ ɫɬɪɨɝɨɝɨ ɦɚɬɟɦɚɬɢɱɧɨɝɨ ɞɨɜɟɞɟɧɧɹ. ȼɿɞɫɭɬɧɿɣ ɬɚɤɨɠ ɤɪɢɬɟɪɿɣ 
ɩɨɜɧɨɬɢ ɚɤɫɿɨɦɚɬɢɤɢ Ⱥɪɦɫɬɪɨɧɝɚ. Ɋɟɡɭɥɶɬɚɬɢ ɳɨɞɨ ɨɛґɪɭɧɬɭɜɚɧɧɹ ɩɨɜɧɨɬɢ ɚɤɫɿɨɦɚɬɢɤɢ Ⱥɪɦɫɬɪɨɧɝɚ ɬɚ 
ɤɪɢɬɟɪɿɸ ɩɨɜɧɨɬɢ ɧɚɜɟɞɟɧɿ ɧɢɠɱɟ ɛɟɡ ɞɨɜɟɞɟɧɶ (ɚɥɟ ɡ ɩɨɫɢɥɚɧɧɹɦɢ ɧɚ ɪɨɛɨɬɢ ɚɜɬɨɪɿɜ, ɳɨ ɦɿɫɬɹɬɶ 
ɜɿɞɩɨɜɿɞɧɿ ɞɨɜɟɞɟɧɧɹ), ɜɫɬɚɧɨɜɥɟɧɧɹ ɧɟɡɚɥɟɠɧɨɫɬɿ ɤɨɦɩɨɧɟɧɬɿɜ ɚɤɫɿɨɦɚɬɢɤɢ Ⱥɪɦɫɬɪɨɧɝɚ ɧɚɜɨɞɢɬɶɫɹ ɡ 
ɞɨɜɟɞɟɧɧɹɦ.  

Ɋɩɝɨɩɭɛ ɛɥɬʀɩɧɛɭɣɥɣ Ȼɫɧɬɭɫɩɨɞɛ  
ȼɫɿ ɧɟɨɡɧɚɱɭɜɚɧɿ ɬɭɬ ɩɨɧɹɬɬɹ ɬɚ ɩɨɡɧɚɱɟɧɧɹ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ ɜ ɪɨɡɭɦɿɧɧɿ ɦɨɧɨɝɪɚɮɿʀ ДɊɟɞɶɤɨ, 2001Ж. 
ɇɟɯɚɣ t  – ɬɚɛɥɢɰɹ, R  – ɫɯɟɦɚ ɬɚɛɥɢɰɿ t  (ɫɤɿɧɱɟɧɧɚ ɦɧɨɠɢɧɚ ɚɬɪɢɛɭɬɿɜ), X ,Y , Z  – ɩɿɞɦɧɨɠɢɧɢ ɫɯɟɦɢ 
R , 

1 2
, ,s s s  – ɪɹɞɤɢ ɬɚɛɥɢɰɿ t . 

ɇɚ ɬɚɛɥɢɰɿ t  ɜɢɤɨɧɭєɬɶɫɹ ɮɭɧɤɰɿɨɧɚɥɶɧɚ ɡɚɥɟɠɧɿɫɬɶ (ɎɁ) (ɞɢɜ., ɧɚɩɪɢɤɥɚɞ, ДɊɟɞɶɤɨ, 2001Ж) X Y , ɹɤɳɨ 
ɞɥɹ ɞɜɨɯ ɞɨɜɿɥɶɧɢɯ ɪɹɞɤɿɜ 

1 2
,s s  ɬɚɛɥɢɰɿ t , ɹɤɿ ɡɛɿɝɚɸɬɶɫɹ ɧɚ ɦɧɨɠɢɧɿ ɚɬɪɢɛɭɬɿɜ X, ɦɚє ɦɿɫɰɟ ʀɯ ɪɿɜɧɿɫɬɶ ɿ 

ɧɚ ɦɧɨɠɢɧɿ ɚɬɪɢɛɭɬɿɜ Y, ɬɨɛɬɨ: 

1 2 1 2 1 2
      ( )( ) , ( | | | | )

def

X Y t true s s t s X s X s Y s Y . 

ȼ ɰɶɨɦɭ ɨɡɧɚɱɟɧɧɿ |s X  – ɨɛɦɟɠɟɧɧɹ ɪɹɞɤɚ s  ɹɤ ɮɭɧɤɰɿʀ ɧɚ ɦɧɨɠɢɧɭ ɚɬɪɢɛɭɬɿɜ X . 

Ɍɚɛɥɢɰɹ t  ɫɯɟɦɢ R  є ɦɨɞɟɥɥɸ ɦɧɨɠɢɧɢ ɎɁ F , ɹɤɳɨ ɤɨɠɧɚ ɎɁ  X Y F  ɜɢɤɨɧɭєɬɶɫɹ ɧɚ ɬɚɛɥɢɰɿ t :  

      ( )( ( )( )
def

t ɦɨɞɟɥьF X Y X Y F X Y t true . 

ɎɁ X Y  ɫɟɦɚɧɬɢɱɧɨ ɫɥɿɞɭє ( | ) ɡ ɦɧɨɠɢɧɢ ɎɁ F , ɹɤɳɨ ɧɚ ɤɨɠɧɿɣ ɬɚɛɥɢɰɿ ( )t R , ɹɤɚ є ɦɨɞɟɥɥɸ 
ɦɧɨɠɢɧɢ ɎɁ F , ɜɢɤɨɧɭєɬɶɫɹ ɬɚɤɨɠ ɎɁ X Y : 

     | ( )( ( )( ) )
def

F X Y t R t ɦɨɞɟɥьF X Y t true . 

ȼɢɳɟ ɡɚɩɢɫ ( )t R ɨɡɧɚɱɚє, ɳɨ ɬɚɛɥɢɰɹ t  ɦɚє ɫɯɟɦɭ R . 

Ⱦɨɜɟɞɟɧɧɹ ɧɢɠɱɟɧɚɜɟɞɟɧɢɯ ɥɟɦ 1-3 ɬɚ ʀɯɧɿɯ ɧɚɫɥɿɞɤɿɜ 1-3 ɦɨɠɧɚ ɡɧɚɣɬɢ ɜ ДȻɭɣ, 2011Ж. 
Ɇɠɧɛ 1 (ɚɤɫɿɨɦɚ ɪɟɮɥɟɤɫɢɜɧɨɫɬɿ Ⱥɪɦɫɬɪɨɧɝɚ).   ( )( )t X Y t true , ɞɟ Y X .□ 

Ɉɛɬɦʀɟɩɥ 1.   | X Y  ɞɥɹ Y X .□ 

Ɇɠɧɛ 2 (ɩɪɚɜɢɥɨ ɩɨɩɨɜɧɟɧɧɹ Ⱥɪɦɫɬɪɨɧɝɚ).      (( )( ) ( )( ) )t X Y t true X Z Y Z t true  

ɞɥɹ Z R .□ 

Ɉɛɬɦʀɟɩɥ 2.     | | )F X Y F X Z Y Z  ɞɥɹ Z R .□ 

Ɇɠɧɛ 3 (ɩɪɚɜɢɥɨ ɬɪɚɧɡɢɬɢɜɧɨɫɬɿ Ⱥɪɦɫɬɪɨɧɝɚ).      (( )( ) &( )( )t X Y t true Y Z t true  

  ( )( ) )X Z t true .□ 

Ɉɛɬɦʀɟɩɥ 3.       | & | |F X Y F Y Z F X Z .□ 
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Ɏɭɧɤɰɿɨɧɚɥɶɧɚ ɡɚɥɟɠɧɿɫɬɶ X Y  ɫɢɧɬɚɤɫɢɱɧɨ ɫɥɿɞɭє (| )  ɡ ɦɧɨɠɢɧɢ ɎɁ F  (  |F X Y ), ɹɤɳɨ ɿɫɧɭє 
ɫɤɿɧɱɟɧɧɚ ɩɨɫɥɿɞɨɜɧɿɫɬɶ ɎɁ 1 2 1

   , ,..., ,m m , ɬɚɤɚ, ɳɨ   m X Y  ɿ 1 1  ,i m  ɤɨɠɧɚ ɎɁ  i  

є ɚɛɨ ɚɤɫɿɨɦɨɸ ɪɟɮɥɟɤɫɢɜɧɨɫɬɿ, ɚɛɨ ɧɚɥɟɠɢɬɶ ɦɧɨɠɢɧɿ ɎɁ F , ɚɛɨ ɨɬɪɢɦɚɧɚ ɡɚ ɹɤɢɦ-ɧɟɛɭɞɶ ɩɪɚɜɢɥɨɦ 
ɜɢɜɟɞɟɧɧɹ (ɩɨɩɨɜɧɟɧɧɹ, ɬɪɚɧɡɢɬɢɜɧɨɫɬɿ) ɡ ɩɨɩɟɪɟɞɧɿɯ ɭ ɰɿɣ ɩɨɫɥɿɞɨɜɧɨɫɬɿ ɎɁ  ,j k , ,j k i  ДɅɿɧɞɨɧ, 
1968]. 

ɇɟɯɚɣ ɡɚɞɚɧɚ ɞɟɹɤɚ ɦɧɨɠɢɧɚ ɎɁ F . Ɂɚɦɢɤɚɧɧɹ  F  – ɰɟ ɦɧɨɠɢɧɚ ɭɫɿɯ ɎɁ, ɹɤɿ ɫɢɧɬɚɤɫɢɱɧɨ ɫɥɿɞɭɸɬɶ ɡ F : 

     { | | }
def

F X Y F X Y  

Ɇɠɧɛ 4. ȼɢɤɨɧɭɸɬɶɫɹ ɜɥɚɫɬɢɜɨɫɬɿ (ɞɢɜ., ɧɚɩɪɢɤɥɚɞ, [Ɇɟɣɟɪ, 1987]): 

1)  F F  (ɡɪɨɫɬɚɧɧɹ); 

2)       F F  (ɿɞɟɦɩɨɬɟɧɬɧɿɫɬɶ); 

3)      F G F G  (ɦɨɧɨɬɨɧɧɿɫɬɶ).□ 

Ɍɚɤɢɦ ɱɢɧɨɦ, ɡɚ ɬɟɪɦɿɧɨɥɨɝɿєɸ [ɋɤɨɪɧɹɤɨɜ, 1982] ɨɩɟɪɚɬɨɪ  F F  є ɨɩɟɪɚɬɨɪɨɦ ɡɚɦɢɤɚɧɧɹ. 

ɇɟɯɚɣ ɡɚɞɚɧɚ ɞɟɹɤɚ ɦɧɨɠɢɧɚ ɎɁ F , ɿ ɧɟɯɚɣ F  – ɫɿɦɟɣɫɬɜɨ ɭɫɿɯ ɦɧɨɠɢɧ ɎɁ G , ɹɤɿ ɦɿɫɬɹɬɶ F , ɬɚɤɢɯ, ɳɨ 
ɩɪɢ ɡɚɫɬɨɫɭɜɚɧɧɿ ɞɨ ɧɢɯ ɚɤɫɿɨɦ ɬɚ ɩɪɚɜɢɥ ɜɢɜɟɞɟɧɧɹ Ⱥɪɦɫɬɪɨɧɝɚ ɧɟ ɦɨɠɧɚ ɨɬɪɢɦɚɬɢ ɠɨɞɧɨʀ 
ɮɭɧɤɰɿɨɧɚɥɶɧɨʀ ɡɚɥɟɠɧɨɫɬɿ, ɹɤɚ ɛ ɧɟ ɧɚɥɟɠɚɥɚ G : 

     { | }
def

F G F G G G . 

ɋɿɦ’ɹ F
 ɧɟɩɨɪɨɠɧɹ, ɜɨɧɚ ɦɿɫɬɢɬɶ, ɧɚɩɪɢɤɥɚɞ, ɦɧɨɠɢɧɭ ɜɫɿɯ ɎɁ     |X Y X R Y R . 

Ɇɠɧɛ 5. ɋɿɦ’ɹ F  ɡɚɦɤɧɟɧɚ ɜɿɞɧɨɫɧɨ ɞɨɜɿɥɶɧɢɯ ɩɟɪɟɬɢɧɿɜ. □ 

ɇɟɯɚɣ 


*

F

def

G

F G  – ɩɟɪɟɬɢɧ ɜɫɿɯ ɦɧɨɠɢɧ ɎɁ ɡ ɫɿɦ’ʀ F . 

Ɉɛɬɦʀɟɩɥ 4. *

FF .□ 

ɋɿɦ’ɹ ɎɁ F
 є ɦɭɪɨɜɫɶɤɨɸ ɫɿɦ’єɸ ɜ ɪɨɡɭɦɿɧɧɿ ɚɛɫɬɪɚɤɬɧɨʀ ɬɟɨɪɿʀ ɪɟɲɿɬɨɤ (ɞɢɜ., ɧɚɩɪɢɤɥɚɞ, [Ȼɿɪɤɝɨɮ, 1984]). 

Ɇɠɧɛ 6. ȼɢɤɨɧɭєɬɶɫɹ ɪɿɜɧɿɫɬɶ:    *F F .□ 

Ɉɛɬɦʀɟɩɥ 5. Ɂɚɦɢɤɚɧɧɹ  F  – ɰɟ ɧɚɣɦɟɧɲɚ (ɜ ɪɨɡɭɦɿɧɧɿ ɜɤɥɸɱɟɧɧɹ  ) ɦɧɨɠɢɧɚ, ɳɨ ɦɿɫɬɢɬɶ F , ɬɚɤɚ, ɳɨ 
ɩɪɢ ɡɚɫɬɨɫɭɜɚɧɧɿ ɞɨ ɧɟʀ ɚɤɫɿɨɦ ɬɚ ɩɪɚɜɢɥ ɜɢɜɟɞɟɧɧɹ Ⱥɪɦɫɬɪɨɧɝɚ ɧɟ ɦɨɠɧɚ ɨɬɪɢɦɚɬɢ ɠɨɞɧɨʀ 
ɮɭɧɤɰɿɨɧɚɥɶɧɨʀ ɡɚɥɟɠɧɨɫɬɿ, ɹɤɚ ɛ ɧɟ ɧɚɥɟɠɚɥɚ  F . 

Ⱦɨɜɟɞɟɧɧɹ ɥɟɦ 5-6 ɬɚ ʀɯɧɿɯ ɧɚɫɥɿɞɤɿɜ 4-5 ɦɨɠɧɚ ɡɧɚɣɬɢ ɜ ДȻɭɣ, 2011Ж. 
Ɂɚɦɢɤɚɧɧɹɦ  FX  ɦɧɨɠɢɧɢ X  (ɜɿɞɧɨɫɧɨ ɦɧɨɠɢɧɢ ɎɁ F ) ɧɚɡɢɜɚєɬɶɫɹ ɨɛ’єɞɧɚɧɧɹ ɩɪɚɜɢɯ ɱɚɫɬɢɧ ɜɫɿɯ ɎɁ 
ɜɢɝɥɹɞɭ X Y , ɹɤɿ ɫɥɿɞɭɸɬɶ (ɫɢɧɬɚɤɫɢɱɧɨ) ɡ ɦɧɨɠɢɧɢ F : 

 
  


def

F

X Y F

X Y . 

Ɇɠɧɛ 9. ȼɢɤɨɧɭɸɬɶɫɹ ɜɥɚɫɬɢɜɨɫɬɿ. 
1)  X X ; 

2)   |F X X ; 

3)    X Z F Z ⊈    X X R .□ 

ɍɝɠɫɟɡɠɨɨɺ 1 (ɤɨɪɟɤɬɧɿɫɬɶ ɚɤɫɿɨɦɚɬɢɤɢ Ⱥɪɦɫɬɪɨɧɝɚ). əɤɳɨ ɎɁ X Y  ɫɢɧɬɚɤɫɢɱɧɨ ɜɢɜɨɞɢɬɶɫɹ ɡ ɦɧɨɠɢɧɢ 
ɎɁ F , ɬɨ ɎɁ X Y  ɜɢɜɨɞɢɬɶɫɹ ɡ F  ɫɟɦɚɧɬɢɱɧɨ: 

    | |F X Y F X Y .□ 

Ⱦɨɜɟɞɟɧɧɹ ɩɪɨɜɨɞɢɬɶɫɹ ɿɧɞɭɤɰɿєɸ ɡɚ ɞɨɜɠɢɧɨɸ ɞɨɜɟɞɟɧɧɹ (ɞɢɜ. ДȻɭɣ, 2011Ж). 
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ɍɝɠɫɟɡɠɨɨɺ 2 (ɩɨɜɧɨɬɚ ɚɤɫɿɨɦɚɬɢɤɢ Ⱥɪɦɫɬɪɨɧɝɚ). əɤɳɨ ɎɁ X Y  ɫɟɦɚɧɬɢɱɧɨ ɜɢɜɨɞɢɬɶɫɹ ɡ ɦɧɨɠɢɧɢ ɎɁ 
F , ɬɨ ɎɁ X Y  ɫɢɧɬɚɤɫɢɱɧɨ ɜɢɜɨɞɢɬɶɫɹ ɡ F : 

    | |F X Y F X Y .□ 

Ɍɜɟɪɞɠɟɧɧɹ ɩɪɨ ɩɨɜɧɨɬɭ ɚɤɫɿɨɦɚɬɢɤɢ Ⱥɪɦɫɬɪɨɧɝɚ ɧɚɜɨɞɢɬɶɫɹ ɜ ДɆɟɣɟɪ, 1987Ж. 
ɍɠɩɫɠɧɛ 1. ȼɿɞɧɨɲɟɧɧɹ ɫɟɦɚɧɬɢɱɧɨɝɨ ɬɚ ɫɢɧɬɚɤɫɢɱɧɨɝɨ ɫɥɿɞɭɜɚɧɧɹ ɡɛɿɝɚɸɬɶɫɹ:  

    | |F X Y F X Y .□ 

Ʌɫɣɭɠɫʀɤ ɪɩɝɨɩɭɣ ɛɥɬʀɩɧɛɭɣɥɣ Ȼɫɧɬɭɫɩɨɞɛ ɝ ɭɠɫɧʀɨɛɰ ɪɩɭɮɡɨɩɬɭɠɤ ɮɨʀɝɠɫɬɛɦɷɨɩɞɩ ɟɩɧɠɨɛ 
ɭɛ ɧɨɩɡɣɨɣ ɛɭɫɣɜɮɭʀɝ 

Ⱦɟɬɚɥɶɧɢɣ ɚɧɚɥɿɡ ɧɚɜɟɞɟɧɨɝɨ ɞɨɜɟɞɟɧɧɹ ɨɫɧɨɜɧɨɝɨ ɪɟɡɭɥɶɬɚɬɭ ɩɪɨ ɡɛɿɠɧɿɫɬɶ ɜɿɞɧɨɲɟɧɶ |  ɬɚ |  ɩɨɤɚɡɭє, 
ɳɨ ɜɨɧɨ ɩɪɨɜɟɞɟɧɨ ɜ ɩɪɢɩɭɳɟɧɧɿ: 2| |D  ɬɚ 2| |R , ɬɨɛɬɨ ɭɧɿɜɟɪɫɚɥɶɧɢɣ ɞɨɦɟɧ ɦɿɫɬɢɬɶ ɧɟ ɦɟɧɲɟ 2 
ɟɥɟɦɟɧɬɿɜ ɬɚ ɫɯɟɦɚ R  ɦɚє ɳɨɧɚɣɦɟɧɲɟ 2 ɚɬɪɢɛɭɬɢ. Ɋɨɡɝɥɹɞ ɜɢɩɚɞɤɿɜ, ɤɨɥɢ 1| |D  ɚɛɨ 1| |R  

ɡɞɿɣɫɧɟɧɨ ɭ ɪɨɛɨɬɿ ДȻɭɣ, TAAPSD’2011Ж, ɨɫɧɨɜɧɢɦ ɪɟɡɭɥɶɬɚɬɨɦ ɹɤɨʀ є ɧɚɫɬɭɩɧɚ ɬɟɨɪɟɦɚ, ɳɨ ɦɿɫɬɢɬɶ 
ɭɬɨɱɧɟɧɿ ɭɦɨɜɢ, ɜ ɦɟɠɚɯ ɹɤɢɯ ɚɤɫɿɨɦɚɬɢɤɚ Ⱥɪɦɫɬɪɨɧɝɚ є ɩɨɜɧɨɸ. 
Ɍɟɨɪɟɦɚ. ȼɿɞɧɨɲɟɧɧɹ |  ɬɚ |  ɫɩɿɜɩɚɞɚɸɬɶ ɬɨɞɿ ɿ ɬɿɥɶɤɢ ɬɨɞɿ, ɤɨɥɢ 2| |D  ɚɛɨ 0| |R .□ 

Ⱦɨɜɟɞɟɧɧɹ ɧɚɜɟɞɟɧɨ ɭ ɪɨɛɨɬɿ [Ȼɭɣ, TAAPSD’2011Ж. □ 

Ɉɠɢɛɦɠɡɨʀɬɭɷ ɛɥɬʀɩɧɛɭɣɥɣ Ȼɫɧɬɭɫɩɨɞɛ  
Ʌɟɦɚ 10. Ⱥɤɫɿɨɦɚ ɪɟɮɥɟɤɫɢɜɧɨɫɬɿ є ɧɟɡɚɥɟɠɧɨɸ ɜɿɞ ɩɪɚɜɢɥ ɜɢɜɟɞɟɧɧɹ ɚɤɫɿɨɦɚɬɢɤɢ Ⱥɪɦɫɬɪɨɧɝɚ. □ 

Ⱦɨɜɟɞɟɧɧɹ є ɬɪɢɜɿɚɥɶɧɢɦ, ɨɫɤɿɥɶɤɢ ɿɧɲɢɯ ɚɤɫɿɨɦ ɜ ɚɤɫɿɨɦɚɬɢɰɿ Ⱥɪɦɫɬɪɨɧɝɚ ɧɟɦɚє. □ 

Ʌɟɦɚ 11. ɉɪɚɜɢɥɚ ɬɪɚɧɡɢɬɢɜɧɨɫɬɿ є ɧɟɡɚɥɟɠɧɢɦɢ ɜɿɞ ɚɤɫɿɨɦ ɪɟɮɥɟɤɫɢɜɧɨɫɬɿ ɿ ɩɪɚɜɢɥ ɩɨɩɨɜɧɟɧɧɹ. □ 

Ⱦɨɜɟɞɟɧɧɹ. Ⱦɥɹ ɞɨɜɟɞɟɧɧɹ ɞɨɫɬɚɬɧɶɨ ɜɤɚɡɚɬɢ ɦɧɨɠɢɧɭ ɎɁ F , ɞɥɹ ɹɤɨʀ     
| |trF F , ɞɟ   | trF  – 

ɡɚɦɢɤɚɧɧɹ ɦɧɨɠɢɧɢ ɎɁ F , ɩɨɛɭɞɨɜɚɧɟ ɡɚ ɞɨɩɨɦɨɝɨɸ ɚɤɫɿɨɦ ɪɟɮɥɟɤɫɢɜɧɨɫɬɿ ɿ ɩɪɚɜɢɥ ɩɨɩɨɜɧɟɧɧɹ, ɚ   |F  

– ɡɚɦɢɤɚɧɧɹ ɦɧɨɠɢɧɢ ɎɁ F  ɜɿɞɧɨɫɧɨ ɜɫɿɯ ɚɤɫɿɨɦ ɿ ɩɪɚɜɢɥ ɜɢɜɟɞɟɧɧɹ. 
Ɂɚɮɿɤɫɭєɦɨ ɦɧɨɠɢɧɢ ɚɬɪɢɛɭɬɿɜ X ,Y , Z , ɩɪɢɱɨɦɭ X Z , ɿ ɪɨɡɝɥɹɧɟɦɨ ɦɧɨɠɢɧɭ ɎɁ F , ɹɤɚ 
ɡɚɞɨɜɨɥɶɧɹє ɭɦɨɜɚɦ          ( )Y R X Y F Y Z F X Z F . 

ɉɨɤɚɠɟɦɨ, ɳɨ ɎɁ X Z  ɧɟ ɦɨɠɟ ɛɭɬɢ ɜɢɜɟɞɟɧɚ ɥɢɲɟ ɿɡ ɡɚɫɬɨɫɭɜɚɧɧɹɦ ɚɤɫɿɨɦ ɪɟɮɥɟɤɫɢɜɧɨɫɬɿ ɬɚ ɩɪɚɜɢɥ 
ɩɨɩɨɜɧɟɧɧɹ. 
Ɉɫɤɿɥɶɤɢ Z X , ɬɨ Z ⊈ X , ɨɬɠɟ, ɎɁ X Z  ɧɟ є ɬɪɢɜɿɚɥɶɧɨɸ. ▫ 

ɉɪɢɩɭɫɬɢɦɨ, ɳɨ ɎɁ X Z  ɨɬɪɢɦɚɧɚ ɡ ɞɟɹɤɨʀ ɎɁ U V  ɡɚ ɩɪɚɜɢɥɨɦ ɩɨɩɨɜɧɟɧɧɹ, ɬɨɛɬɨ ɿɫɧɭє ɬɚɤɚ 
ɦɧɨɠɢɧɚ ɚɬɪɢɛɭɬɿɜ W , ɳɨ U W X  ɿ V W Z . Ɍɨɞɿ  Z X V W    U W W , 

ɳɨ ɫɭɩɟɪɟɱɢɬɶ ɭɦɨɜɿ Z X . 

Ɍɚɤɢɦ ɱɢɧɨɦ, ɞɥɹ ɜɤɚɡɚɧɨʀ ɦɧɨɠɢɧɢ ɎɁ F  ɎɁ X Z  ɧɟ ɦɨɠɟ ɛɭɬɢ ɨɬɪɢɦɚɧɚ ɡɚ ɚɤɫɿɨɦɚɦɢ 
ɪɟɮɥɟɤɫɢɜɧɨɫɬɿ ɿ ɩɪɚɜɢɥɚɦɢ ɩɨɩɨɜɧɟɧɧɹ, ɨɬɠɟ,     

| |trF F  ɿ ɩɪɚɜɢɥɨ ɬɪɚɧɡɢɬɢɜɧɨɫɬɿ є ɧɟɡɚɥɟɠɧɢɦ. □ 

Ʌɟɦɚ 12. ɉɪɚɜɢɥɨ ɩɨɩɨɜɧɟɧɧɹ є ɧɟɡɚɥɟɠɧɢɦ ɜɿɞ ɚɤɫɿɨɦ ɪɟɮɥɟɤɫɢɜɧɨɫɬɿ ɿ ɩɪɚɜɢɥ ɬɪɚɧɡɢɬɢɜɧɨɫɬɿ. □ 

Ⱦɨɜɟɞɟɧɧɹ. Ɋɨɡɝɥɹɧɟɦɨ ɦɧɨɠɢɧɭ ɎɁ       |F X A A X X . ɉɨɤɚɠɟɦɨ, ɳɨ ɎɁ ɜɢɝɥɹɞɭ 
 X X A , ɞɟ   A X X  ɧɟ ɦɨɠɧɚ ɜɢɜɟɫɬɢ ɥɢɲɟ ɿɡ ɡɚɫɬɨɫɭɜɚɧɧɹɦ ɚɤɫɿɨɦ ɪɟɮɥɟɤɫɢɜɧɨɫɬɿ ɿ 

ɩɪɚɜɢɥ ɬɪɚɧɡɢɬɢɜɧɨɫɬɿ. 
ɉɪɢɩɭɫɬɢɦɨ, ɳɨ ɎɁ   X X A F , ɬɨɞɿ ʀʀ ɩɪɚɜɚ ɱɚɫɬɢɧɚ є ɨɞɧɨɟɥɟɦɟɧɬɧɨɸ ɦɧɨɠɢɧɨɸ. Ɉɫɬɚɧɧє 

ɜɢɤɨɧɭєɬɶɫɹ ɥɢɲɟ ɜ ɧɚɫɬɭɩɧɢɯ ɜɢɩɚɞɤɚɯ: 

 A X  ɿ  X A ; 

 A X  ɿ  X . 

Ʉɨɠɟɧ ɡ ɡɚɡɧɚɱɟɧɢɯ ɜɢɩɚɞɤɿɜ ɫɭɩɟɪɟɱɢɬɶ ɨɡɧɚɱɟɧɧɸ ɦɧɨɠɢɧɢ ɎɁ F . Ɉɬɠɟ,  X A  ɧɟ є 
ɨɞɧɨɟɥɟɦɟɧɬɧɨɸ ɦɧɨɠɢɧɨɸ ɿ ɎɁ  X X A  ɧɟ ɧɚɥɟɠɢɬɶ ɦɧɨɠɢɧɿ F . 

Ɉɫɤɿɥɶɤɢ A X , ɬɨ ɎɁ  X X A
 
ɧɟ є ɬɪɢɜɿɚɥɶɧɨɸ. 
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ɉɪɢɩɭɫɬɢɦɨ, ɳɨ ɎɁ  X X A   ɨɬɪɢɦɚɧɚ ɡɚ ɩɪɚɜɢɥɚɦɢ ɬɪɚɧɡɢɬɢɜɧɨɫɬɿ. ȼɪɚɯɨɜɭɸɱɢ, ɳɨ 

 ɦɧɨɠɢɧɚ ɬɪɢɜɿɚɥɶɧɢɯ ɎɁ ɡɚɦɤɧɟɧɚ ɜɿɞɧɨɫɧɨ ɩɪɚɜɢɥɚ ɬɪɚɧɡɢɬɢɜɧɨɫɬɿ ([Ȼɭɣ, TAAPSD’2011], 
ɥɟɦɚ 3); 

 ɪɟɡɭɥɶɬɚɬɨɦ ɡɚɫɬɨɫɭɜɚɧɧɹ ɩɪɚɜɢɥɚ ɬɪɚɧɡɢɬɢɜɧɨɫɬɿ ɞɨ ɎɁ ɡ ɨɞɧɨɟɥɟɦɟɧɬɧɨɸ ɩɪɚɜɨɸ ɱɚɫɬɢɧɨɸ 
є ɎɁ, ɩɪɚɜɚ ɱɚɫɬɢɧɚ ɹɤɨʀ є ɡɧɨɜɭ ɨɞɧɨɟɥɟɦɟɧɬɧɨɸ ɦɧɨɠɢɧɨɸ; 

 ɪɟɡɭɥɶɬɚɬɨɦ ɡɚɫɬɨɫɭɜɚɧɧɹ ɩɪɚɜɢɥɚ ɬɪɚɧɡɢɬɢɜɧɨɫɬɿ ɞɨ ɬɪɢɜɿɚɥɶɧɨʀ ɎɁ X X  ɿ ɎɁ ɡ 
ɨɞɧɨɟɥɟɦɟɧɬɧɨɸ ɩɪɚɜɨɸ ɱɚɫɬɢɧɨɸ є ɎɁ ɡ ɨɞɧɨɟɥɟɦɟɧɬɧɨɸ ɩɪɚɜɨɸ ɱɚɫɬɢɧɨɸ; 

 ɪɟɡɭɥɶɬɚɬɨɦ ɡɚɫɬɨɫɭɜɚɧɧɹ ɩɪɚɜɢɥɚ ɬɪɚɧɡɢɬɢɜɧɨɫɬɿ ɞɨ ɎɁ ɜɢɞɭ  X A  ɿ ɬɪɢɜɿɚɥɶɧɨʀ ɎɁ 
   A A  є ɎɁ ɜɢɞɭ  X A , 

ɩɪɢɯɨɞɢɦɨ ɞɨ ɜɢɫɧɨɜɤɭ, ɳɨ ɎɁ  X X A  ɩɨɜɢɧɧɚ ɛɭɬɢ ɚɛɨ ɬɪɢɜɿɚɥɶɧɨɸ ɚɛɨ ʀʀ ɩɪɚɜɚ ɱɚɫɬɢɧɚ є 
ɨɞɧɨɟɥɟɦɟɧɬɧɨɸ ɦɧɨɠɢɧɨɸ, ɳɨ ɫɭɩɟɪɟɱɢɬɶ ɨɡɧɚɱɟɧɧɸ ɰɿєʀ ɎɁ. 
Ɍɚɤɢɦ ɱɢɧɨɦ, ɞɥɹ ɜɤɚɡɚɧɨʀ ɦɧɨɠɢɧɢ ɎɁ F  ɎɁ  X X A  ɧɟ ɦɨɠɟ ɛɭɬɢ ɨɬɪɢɦɚɧɚ ɡɚ ɚɤɫɿɨɦɚɦɢ 
ɪɟɮɥɟɤɫɢɜɧɨɫɬɿ ɿ ɩɪɚɜɢɥɚɦɢ ɬɪɚɧɡɢɬɢɜɧɨɫɬɿ, ɨɬɠɟ, ɩɪɚɜɢɥɨ ɬɪɚɧɡɢɬɢɜɧɨɫɬɿ є ɧɟɡɚɥɟɠɧɢɦ. □ 

Ɍɟɨɪɟɦɚ 2. Ⱥɤɫɿɨɦɚɬɢɤɚ Ⱥɪɦɫɬɪɨɧɝɚ є ɧɟɡɚɥɟɠɧɨɸ. □ 

Ⱦɨɜɟɞɟɧɧɹ ɜɢɩɥɢɜɚє ɛɟɡɩɨɫɟɪɟɞɧɶɨ ɡ ɥɟɦ 10, 11 ɿ 12. □ 

Ƚɣɬɨɩɝɥɣ 

ȼ ɪɨɛɨɬɿ ɨɬɪɢɦɚɧɿ ɧɚɫɬɭɩɧɿ ɪɟɡɭɥɶɬɚɬɢ ɳɨɞɨ ɚɤɫɿɨɦɚɬɢɤɢ Ⱥɪɦɫɬɪɨɧɝɚ ɜ ɬɟɨɪɿʀ (ɨɞɧɨɡɧɚɱɧɢɯ) 
ɮɭɧɤɰɿɨɧɚɥɶɧɢɯ ɡɚɥɟɠɧɨɫɬɟɣ ɪɟɥɹɰɿɣɧɢɯ ɛɚɡ ɞɚɧɢɯ: ɩɨɜɧɨɬɚ ɬɚ ɤɨɪɟɤɬɧɿɫɬɶ ɚɤɫɿɨɦɚɬɢɤɢ Ⱥɪɦɫɬɪɨɧɝɚ ɜ 
ɬɟɪɦɿɧɚɯ ɡɛɿɠɧɨɫɬɿ ɜɿɞɧɨɲɟɧɶ ɫɢɧɬɚɤɫɢɱɧɨɝɨ ɬɚ ɫɟɦɚɧɬɢɱɧɨɝɨ ɫɥɿɞɭɜɚɧɶ (Ɍɟɨɪɟɦɚ 1), ɤɪɢɬɟɪɿɣ ɩɨɜɧɨɬɢ 
ɚɤɫɿɨɦɚɬɢɤɢ Ⱥɪɦɫɬɪɨɧɝɚ ɜ ɬɟɪɦɿɧɚɯ ɩɨɬɭɠɧɨɫɬɟɣ ɭɧɿɜɟɪɫɚɥɶɧɨɝɨ ɞɨɦɟɧɚ D  ɬɚ ɦɧɨɠɢɧɢ ɚɬɪɢɛɭɬɿɜ R  
(Ɍɟɨɪɟɦɚ 2; ɡɚɭɜɚɠɢɦɨ, ɳɨ ɦɧɨɠɢɧɢ R , D  ɜɢɫɬɭɩɚɸɬɶ ɩɚɪɚɦɟɬɪɚɦɢ ɚɤɫɿɨɦɚɬɢɱɧɨʀ ɫɢɫɬɟɦɢ), ɜɡɚєɦɧɚ 
ɧɟɡɚɥɟɠɧɿɫɬɶ ɫɤɥɚɞɨɜɢɯ ɚɤɫɿɨɦɚɬɢɤɢ Ⱥɪɦɫɬɪɨɧɝɚ (Ɍɟɨɪɟɦɚ 3; ɫɤɥɚɞɨɜɿ – ɰɟ ɚɤɫɿɨɦɢ ɪɟɮɥɟɤɫɢɜɧɨɫɬɿ, ɚ 
ɬɚɤɨɠ ɩɪɚɜɢɥɚ ɩɨɩɨɜɧɟɧɧɹ ɬɚ ɬɪɚɧɡɢɬɢɜɧɨɫɬɿ). ȼɫɟ ɰɟ ɝɨɜɨɪɢɬɶ ɩɪɨ ɫɬɜɨɪɟɧɧɹ ɮɪɚɝɦɟɧɬɭ ɬɟɨɪɿʀ 
ɧɨɪɦɚɥɿɡɚɰɿʀ (ɡ ɩɪɢɜɨɞɭ ɫɭɱɚɫɧɨɝɨ ɫɬɚɧɭ ɬɟɨɪɿʀ ɧɨɪɦɚɥɿɡɚɰɿʀ ɜ ɪɟɥɹɰɿɣɧɢɯ ɛɚɡɚɯ ɞɚɧɢɯ ɞɢɜ. ɨɝɥɹɞ ɚɜɬɨɪɿɜ 
[Ȼɭɣ, 2014]). 
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ȾɀɓɍȻɆɗɍɖ Ƚ ɊɋɉɑɀɌɌȻɐ ɉȼɋȻɂɈɉȾɉ ɇɖɓɆɀɈɃɚ 

əɫɣɤ Ƚɛɦɷɥɧɛɨ 

Ⱥɧɧɨɬɚɰɢɹ: ɂɫɫɥɟɞɨɜɚɧɨ ɨɩɪɟɞɟɥɟɧɢɟ ɝɟɲɬɚɥɶɬɚ, ɟɝɨ ɫɜɨɣɫɬɜɚ. Ɋɚɫɫɦɨɬɪɟɧɵ ɧɟɤɨɬɨɪɵɟ ɤɪɢɬɟɪɢɢ 
ɢɯ ɤɥɚɫɫɢɮɢɤɚɰɢɢ. Ɋɚɫɫɦɨɬɪɟɧɵ ɩɨɧɹɬɢɹ ɚɩɪɢɨɪɧɵɯ ɢ ɚɩɨɫɬɟɪɢɨɪɧɵɯ ɝɟɲɬɚɥɶɬɨɜ. ɉɨɤɚɡɚɧɨ, ɱɬɨ 
ɨɧɢ ɹɜɥɹɸɬɫɹ ɧɟɨɛɯɨɞɢɦɵɦ ɚɬɪɢɛɭɬɨɦ ɫɟɦɢɨɡɢɫɚ ɢ ɨɫɧɨɜɨɣ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɦɵɲɥɟɧɢɹ ɜ 
ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ ɫɪɟɞɟ. Ƚɟɲɬɚɥɶɬɵ «ɭɱɚɫɬɜɭɸɬ» ɧɟ ɬɨɥɶɤɨ ɜ ɩɪɨɰɟɫɫɚɯ ɜɨɫɩɪɢɹɬɢɹ, ɧɨ ɢ ɜɨ ɦɧɨɝɢɯ 
ɞɪɭɝɢɯ ɩɪɨɰɟɫɫɚɯ ɧɚɲɟɝɨ ɦɵɲɥɟɧɢɹ ɢ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ. Ʉɥɚɫɫɢɮɢɰɢɪɨɜɚɬɶ ɢɯ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɩɨ 
ɪɚɡɥɢɱɧɵɦ ɤɪɢɬɟɪɢɹɦ. Ɉɧɢ ɨɛɥɚɞɚɸɬ ɦɧɨɝɢɦɢ ɢɧɬɟɪɟɫɧɵɦɢ ɫɬɪɭɤɬɭɪɧɵɦɢ ɫɜɨɣɫɬɜɚɦɢ, ɱɬɨ 
ɩɨɡɜɨɥɢɬ ɧɚɦ ɪɚɡɪɚɛɚɬɵɜɚɬɶ ɢɯ ɦɨɞɟɥɢ ɞɥɹ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɨɩɟɪɚɰɢɣ ɦɵɲɥɟɧɢɹ ɜ ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ 
ɫɪɟɞɟ. 
Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: Ɉɛɪɚɡ, ɦɵɲɥɟɧɢɟ, ɝɟɲɬɚɥɶɬ, ɫɟɦɢɨɡɢɫ, ɫɟɦɢɨɬɢɤɚ, ɤɨɝɧɢɬɢɜɧɵɟ ɩɪɨɰɟɫɫɵ 

1. Ƚɝɠɟɠɨɣɠ 

Ⱦɚɧɧɚɹ ɪɚɛɨɬɚ ɹɜɥɹɟɬɫɹ ɩɪɨɞɨɥɠɟɧɢɟɦ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɪɨɰɟɫɫɨɜ ɨɛɪɚɡɧɨɝɨ ɦɵɲɥɟɧɢɹ. Ɉɛɴɟɤɬɨɦ ɷɬɢɯ 
ɢɫɫɥɟɞɨɜɚɧɢɣ ɹɜɥɹɟɬɫɹ ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɩɪɨɰɟɫɫɨɜ ɨɛɪɚɡɧɨɝɨ ɦɵɲɥɟɧɢɹ. Ɂɞɟɫɶ, ɩɪɟɞɦɟɬ ɢɫɫɥɟɞɨɜɚɧɢɹ – 

ɝɟɲɬɚɥɶɬɵ ɜ ɩɪɨɰɟɫɫɚɯ ɨɛɪɚɡɧɨɝɨ ɦɵɲɥɟɧɢɹ. ɐɟɥɶ ɢɫɫɥɟɞɨɜɚɧɢɹ – ɪɚɡɪɚɛɨɬɤɚ ɦɨɞɟɥɟɣ ɩɪɟɞɫɬɚɜɥɟɧɢɹ 
ɫɬɪɭɤɬɭɪ ɨɛɪɚɡɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɢ ɦɟɬɨɞɨɜ ɢɯ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ ɩɪɚɤɬɢɱɟɫɤɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ. ɋ ɧɚɲɟɣ ɬɨɱɤɢ 
ɡɪɟɧɢɹ, ɩɪɨɛɥɟɦɵ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɨɛɪɚɡɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɢ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɨɛɪɚɡɧɨɝɨ ɦɵɲɥɟɧɢɹ ɬɟɫɧɨ 
ɫɜɹɡɚɧɵ ɫ ɤɨɝɧɢɬɨɥɨɝɢɟɣ ɢ ɫɟɦɢɨɬɢɤɨɣ. Ɉɫɧɨɜɧɵɦɢ ɪɟɫɭɪɫɚɦɢ ɜ ɤɨɝɧɢɬɢɜɧɵɯ ɫɟɦɢɨɬɢɱɟɫɤɢɯ ɨɩɟɪɚɰɢɹɯ 
ɹɜɥɹɸɬɫɹ ɝɟɲɬɚɥɶɬɵ, ɚ ɛɚɡɨɜɵɦɢ  ɩɪɨɰɟɫɫɚɦɢ – ɫɟɦɢɨɡɢɫɵ.  Ɂɞɟɫɶ ɚɤɰɟɧɬɢɪɭɟɦ ɜɧɢɦɚɧɢɟ ɧɚ ɝɟɲɬɚɥɶɬɚɯ. 
ɇɚɫ ɢɧɬɟɪɟɫɭɸɬ ɩɪɨɛɥɟɦɵ ɫɢɧɬɟɡɚ ɢ ɚɧɚɥɢɡɚ ɝɟɲɬɚɥɶɬɨɜ, ɫɬɪɭɤɬɭɪ ɢɯ ɯɪɚɧɟɧɢɹ ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ. 
2. ɉɜ ɩɪɫɠɟɠɦɠɨɣɣ ɞɠɳɭɛɦɷɭɛ 

Ƚɟɲɬɚɥɶɬ ɨɫɧɨɜɧɨɟ ɩɨɧɹɬɢɟ ɝɟɲɬɚɥɶɬɩɫɢɯɨɥɨɝɢɢ. Ɉɧ ɨɛɨɡɧɚɱɚɟɬ ɰɟɥɶɧɵɟ, ɧɟɫɜɨɞɢɦɵɟ ɤ ɫɭɦɦɟ ɫɜɨɢɯ 
ɱɚɫɬɟɣ, ɨɛɪɚɡɨɜɚɧɢɹ ɫɨɡɧɚɧɢɹ. ɉɨɧɹɬɢɟ ɨ ɝɟɲɬɚɥɶɬɟ ɡɚɪɨɞɢɥɨɫɶ ɩɪɢ ɢɡɭɱɟɧɢɢ ɩɪɨɰɟɫɫɨɜ ɜɨɫɩɪɢɹɬɢɹ ɢ 
ɫɬɪɭɤɬɭɪɢɪɨɜɚɧɢɹ ɨɳɭɳɟɧɢɣ ɱɟɥɨɜɟɤɚ. ɉɪɢɦɟɪɵ ɝɟɲɬɚɥɶɬɚ: ɢɧɫɚɣɬ; ɜɨɫɩɪɢɹɬɢɟ ɦɟɥɨɞɢɢ, ɧɟ ɫɜɨɞɢɦɨɟ ɤ 
ɫɭɦɦɟ ɨɳɭɳɟɧɢɣ ɡɜɭɤɨɜ ɷɬɨɣ ɦɟɥɨɞɢɢ, ɧɟɪɚɡɥɨɠɢɦɵɟ ɧɚ ɱɚɫɬɢ ɡɚɩɚɯɢ, ɜɤɭɫɨɜɵɟ ɨɳɭɳɟɧɢɹ ɢ ɬ. ɞ. 
ȼɨɡɧɢɤɧɭɜ ɜ ɩɫɢɯɨɥɨɝɢɢ, ɫɟɝɨɞɧɹ ɬɟɪɦɢɧ «ɝɟɲɬɚɥɶɬ» ɢɫɩɨɥɶɡɭɟɬɫɹ ɬɚɤɠɟ ɞɥɹ ɨɛɨɡɧɚɱɟɧɢɹ ɧɟɤɨɬɨɪɵɯ 
ɰɟɥɨɫɬɧɵɯ ɢ ɧɟɞɟɥɢɦɵɯ ɮɢɡɢɱɟɫɤɢɯ, ɮɢɡɢɨɥɨɝɢɱɟɫɤɢɯ ɢ ɫɨɰɢɚɥɶɧɵɯ ɮɟɧɨɦɟɧɨɜ. 
ȼ ɛɭɤɜɚɥɶɧɨɦ ɩɟɪɟɜɨɞɟ ɫ ɧɟɦɟɰɤɨɝɨ GОЬЭКХЭ ɨɡɧɚɱɚɟɬ «ɮɨɪɦɚ, ɜɢɞ, ɮɢɝɭɪɚ». Ⱦɪɭɝɢɟ ɛɨɥɟɟ ɢɥɢ ɦɟɧɟɟ 
ɩɨɞɯɨɞɹɳɢɟ ɩɨ ɫɦɵɫɥɭ ɪɭɫɫɤɢɟ ɚɧɚɥɨɝɢ — «ɰɟɥɨɫɬɧɨɫɬɶ», «ɫɬɪɭɤɬɭɪɚ», «ɫɢɫɬɟɦɚ», «ɨɛɪɚɡ», 
«ɚɪɯɟɬɢɩ» ɢ «ɦɨɞɟɥɶ». ȿɳɟ ɂ. Ʉɚɧɬ ɝɨɜɨɪɢɥ ɨ ɬɨɦ, ɱɬɨ ɦɵ ɧɟ ɦɨɠɟɦ ɜɨɫɩɪɢɧɢɦɚɬɶ ɮɢɡɢɱɟɫɤɢɣ ɦɢɪ 
ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ. ɑɟɥɨɜɟɤ ɜɫɟɝɞɚ ɜɡɚɢɦɨɞɟɣɫɬɜɭɟɬ ɫ ɢɧɮɨɪɦɚɰɢɟɣ, ɩɨɥɭɱɟɧɧɨɣ ɨɬ ɨɪɝɚɧɨɜ ɱɭɜɫɬɜ — 

ɞɨɪɚɛɚɬɵɜɚɹ ɟɟ ɜ ɫɜɨɟɦ ɫɨɡɧɚɧɢɢ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɥɸɛɨɟ ɰɟɥɨɟ ɞɥɹ ɧɚɫ ɛɨɥɶɲɟ ɫɭɦɦɵ ɟɝɨ ɱɚɫɬɟɣ, 
ɩɨɬɨɦɭ ɱɬɨ ɦɵ ɜɤɥɚɞɵɜɚɟɦ ɜ ɧɟɝɨ ɢ ɫɜɨɟ ɜɨɫɩɪɢɹɬɢɟ. Ɉɛɪɚɡɧɨ ɝɨɜɨɪɹ, ɤɨɝɞɚ ɦɵ ɫɦɨɬɪɢɦ ɧɚ ɤɚɪɬɢɧɭ 
Ɋɟɧɭɚɪɚ ɢɥɢ ɞɪɭɝɨɝɨ ɢɦɩɪɟɫɫɢɨɧɢɫɬɚ, ɦɵ ɧɟ ɡɚɦɟɱɚɟɦ ɢ ɧɟ ɨɰɟɧɢɜɚɟɦ ɤɚɠɞɵɣ ɦɚɡɨɤ, ɚ ɜɢɞɢɦ ɟɞɢɧɨɟ 
ɰɟɥɨɟ ɢ ɢɦɟɧɧɨ ɷɬɨ ɨɛɳɟɟ ɫɨɱɟɬɚɧɢɟ ɰɜɟɬɨɜ ɢ ɮɨɪɦ ɧɚɫ ɜɩɟɱɚɬɥɹɟɬ.  
ɑɬɨɛɵ ɭɯɜɚɬɢɬɶ ɫɦɵɫɥ ɝɟɲɬɚɥɶɬɚ, ɧɟɜɨɡɦɨɠɧɨ ɟɝɨ ɨɞɧɨɡɧɚɱɧɨ ɫɨɩɨɫɬɚɜɢɬɶ ɫ ɱɟɦ-ɬɨ ɭɠɟ ɩɨɧɹɬɧɵɦ, 
ɧɭɠɧɨ ɫɢɧɬɟɡɢɪɨɜɚɬɶ ɜ ɫɜɨɟɣ ɝɨɥɨɜɟ ɧɨɜɨɟ ɫɨɞɟɪɠɚɬɟɥɶɧɨɟ ɩɨɧɹɬɢɟ. ɉɨɷɬɨɦɭ, ɱɟɬɤɨɝɨ ɨɩɪɟɞɟɥɟɧɢɹ 
ɷɬɨɝɨ ɩɨɧɹɬɢɹ ɧɟ ɫɭɳɟɫɬɜɭɟɬ. Ɇɵ ɩɨɩɵɬɚɟɦɫɹ ɩɪɢɛɥɢɡɢɬɶɫɹ ɤ ɫɦɵɫɥɭ ɫɥɨɜɚ "ɝɟɲɬɚɥɶɬ". ȼ ɞɚɧɧɨɣ 

ɪɚɛɨɬɟ ɥɢɲɶ ɨɩɪɟɞɟɥɟɧɵ ɧɟɤɨɬɨɪɵɟ ɤɨɧɰɟɩɰɢɢ ɛɭɞɭɳɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ.  Ɂɞɟɫɶ ɦɵ ɯɨɬɢɦ ɩɨɤɚɡɚɬɶ, ɱɬɨ, 
ɜɨ-ɩɟɪɜɵɯ, ɝɟɲɬɚɥɶɬɵ «ɭɱɚɫɬɜɭɸɬ» ɧɟ ɬɨɥɶɤɨ ɜ ɩɪɨɰɟɫɫɚɯ ɜɨɫɩɪɢɹɬɢɹ, ɧɨ ɢ ɜɨ ɦɧɨɝɢɯ ɞɪɭɝɢɯ ɩɪɨɰɟɫɫɚɯ 
ɧɚɲɟɝɨ ɦɵɲɥɟɧɢɹ ɢ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ. ɉɨɷɬɨɦɭ, ɦɨɠɧɨ ɤɥɚɫɫɢɮɢɰɢɪɨɜɚɬɶ ɢɯ ɩɨ ɪɚɡɥɢɱɧɵɦ ɤɪɢɬɟɪɢɹɦ. 
ɂ, ɜɨ-ɜɬɨɪɵɯ, ɨɧɢ ɨɛɥɚɞɚɸɬ ɦɧɨɝɢɦɢ ɢɧɬɟɪɟɫɧɵɦɢ ɫɬɪɭɤɬɭɪɧɵɦɢ (ɫɢɫɬɟɦɧɵɦɢ) ɫɜɨɣɫɬɜɚɦɢ, ɱɬɨ ɩɨɡɜɨɥɢɬ 
ɧɚɦ ɪɚɡɪɚɛɚɬɵɜɚɬɶ ɢɯ ɦɨɞɟɥɢ ɞɥɹ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɨɩɟɪɚɰɢɣ ɦɵɲɥɟɧɢɹ ɜ ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ ɫɪɟɞɟ. 
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3. ɉɜɫɛɢ ɣ ɞɠɳɭɛɦɷɭ 

Ⱦɥɹ ɧɚɫ ɩɪɢɥɨɠɟɧɢɟ ɦɟɬɨɞɨɜ ɢ ɦɨɞɟɥɟɣ ɝɟɲɬɚɥɶɬɨɜ ɢ ɫɟɦɢɨɡɢɫɚ ɤ ɨɛɪɚɡɚɦ ɢ ɨɛɪɚɡɧɨɦɭ ɦɵɲɥɟɧɢɸ 

ɩɪɟɞɫɬɚɜɥɹɟɬ ɢɧɬɟɪɟɫ ɩɨ ɫɥɟɞɭɸɳɢɦ ɩɪɢɱɢɧɚɦ. 
 ȼɨ-ɩɟɪɜɵɯ, ɨɛɪɚɡ, ɤɚɤ ɢ ɝɟɲɬɚɥɶɬ ɜɫɟɝɞɚ ɹɜɥɹɟɬɫɹ ɨɬɪɚɠɟɧɢɟɦ ɧɟɤɨɬɨɪɨɝɨ ɨɛɴɟɤɬɚ (ɦɚɬɟɪɢɚɥɶɧɨɝɨ, 
ɦɟɧɬɚɥɶɧɨɝɨ, ɡɧɚɤɨɜɨɝɨ). ȼɨɩɪɨɫ ɨ ɬɨɠɞɟɫɬɜɟɧɧɨɫɬɢ ɨɛɪɚɡɨɜ ɢ ɝɟɲɬɚɥɶɬɨɜ ɦɵ ɪɚɫɫɦɨɬɪɢɦ ɩɨɬɨɦ. Ɂɞɟɫɶ 
ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɬɨɥɶɤɨ ɬɟ ɨɛɪɚɡɵ, ɤɨɬɨɪɵɟ ɢɦɟɸɬ ɞɟɧɨɬɚɬ, ɤɨɧɰɟɩɬ ɢ ɡɧɚɤ. ɂɥɢ ɦɵ ɯɨɬɢɦ ɧɚ ɨɫɧɨɜɟ 
ɧɟɤɨɬɨɪɵɯ ɢɡ ɷɬɢɯ ɤɨɦɩɨɧɟɧɬ ɫɢɧɬɟɡɢɪɨɜɚɬɶ ɨɫɬɚɥɶɧɵɟ ɞɥɹ ɞɚɧɧɨɝɨ ɨɛɪɚɡɚ. 
 ȼɨ-ɜɬɨɪɵɯ, ɭɠɟ ɞɚɜɧɨ ɢɡɜɟɫɬɧɨ ɪɚɡɞɟɥɟɧɢɟ ɨɛɪɚɡɨɜ ɧɚ ɞɜɚ ɤɚɬɟɝɨɪɢɢ: ɨɛɴɟɤɬɢɜɧɵɟ (ɫɭɳɟɫɬɜɭɸɳɢɟ ɜ 
ɪɟɚɥɶɧɨɫɬɢ ɜɧɟɲɧɟɝɨ, ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɱɟɥɨɜɟɤɭ, ɦɢɪɚ) ɢ ɫɭɛɴɟɤɬɢɜɧɵɟ (ɦɟɧɬɚɥɶɧɵɟ, ɫɭɳɟɫɬɜɭɸɳɢɟ ɜ 
ɦɵɫɥɹɯ ɱɟɥɨɜɟɤɚ).  
Ɇɟɧɬɚɥɶɧɵɟ ɨɛɪɚɡɵ ɩɫɢɯɨɥɨɝɢ ɞɟɥɹɬ ɧɚ ɬɪɢ ɤɥɚɫɫɚ: ɨɛɪɚɡɵ ɜɨɫɩɪɢɹɬɢɹ, ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɢ ɜɨɨɛɪɚɠɟɧɢɹ. 

ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɦɨɠɧɨ ɝɨɜɨɪɢɬɶ ɨ ɱɟɬɵɪɟɯ ɮɨɪɦɚɯ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɡɧɚɧɢɣ. ȼ ɷɬɨɣ ɪɚɛɨɬɟ ɦɵ ɤɨɫɧɟɦɫɹ 
ɨɬɧɨɲɟɧɢɣ  ɢ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɷɬɢɯ ɱɟɬɵɪɟɯ ɤɥɚɫɫɨɜ ɨɛɪɚɡɨɜ, ɬɨɱɧɟɟ ɡɚɤɨɞɢɪɨɜɚɧɧɵɯ ɜ ɧɢɯ ɡɧɚɧɢɣ. 
Ɂɚɦɟɬɢɦ, ɩɨɫɤɨɥɶɤɭ ɜ ɨɛɪɚɡɚɯ ɨɬɪɚɠɚɸɬɫɹ ɧɟɤɨɬɨɪɵɟ ɡɧɚɧɢɹ, ɢɧɮɨɪɦɚɰɢɹ, ɬɨ ɨɛɪɚɡ ɦɨɠɧɨ ɫɱɢɬɚɬɶ 
ɦɨɞɟɥɶɸ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɡɧɚɧɢɣ. ɉɪɟɞɫɬɚɜɥɹɟɬɫɹ, ɱɬɨ ɨɬɧɨɲɟɧɢɹ ɦɟɠɞɭ ɜɫɟɦɢ ɱɟɬɵɪɶɦɹ 
ɪɚɡɧɨɜɢɞɧɨɫɬɹɦɢ ɨɛɪɚɡɨɜ (ɦɨɞɟɥɟɣ ɡɧɚɧɢɣ) ɦɵ ɦɨɠɟɦ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɬɨɥɶɤɨ ɧɚ ɭɪɨɜɧɟ ɢɯ ɡɧɚɤɨɜɵɯ 
ɫɬɪɭɤɬɭɪ. Ɍɟɦ ɛɨɥɟɟ ɷɬɨ ɤɚɫɚɟɬɫɹ ɨɛɪɚɡɧɵɯ ɨɩɟɪɚɰɢɣ (ɢɧɬɟɪɩɪɟɬɚɰɢɢ ɨɛɪɚɡɨɜ, ɢɯ ɫɢɧɬɟɡɚ, ɚɧɚɥɢɡɚ, 
ɨɛɴɟɞɢɧɟɧɢɹ ɢ ɬ.ɞ.)  
 ȼ-ɬɪɟɬɶɢɯ, ɮɢɤɫɚɰɢɹ, ɫɢɫɬɟɦɚɬɢɡɚɰɢɹ ɢ ɩɟɪɟɞɚɱɚ ɡɧɚɧɢɣ ɧɟɜɨɡɦɨɠɧɚ ɛɟɡ ɢɯ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɜ 
ɧɟɤɨɬɨɪɨɣ ɮɨɪɦɟ. Ⱥ ɷɬɚ ɮɨɪɦɚ ɜɫɟɝɞɚ ɢɦɟɟɬ ɡɧɚɤɨɜɭɸ ɫɬɪɭɤɬɭɪɭ. Ɏɚɤɬɢɱɟɫɤɢ «ɤɨɞɢɪɨɜɚɧɢɟ-

ɞɟɤɨɞɢɪɨɜɚɧɢɟ» ɡɧɚɧɢɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɫɢɫɬɟɦɟ «ɡɧɚɤ - ɡɧɚɱɟɧɢɟ».  
 ȼ-ɱɟɬɜɟɪɬɵɯ, ɩɨɫɬɪɨɟɧɢɟ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɵɯ ɤɨɦɩɶɸɬɟɪɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɩɪɟɞɩɨɥɚɝɚɟɬ ɩɨɝɪɭɠɟɧɢɟ ɜ 
ɜɵɱɢɫɥɢɬɟɥɶɧɭɸ ɫɪɟɞɭ ɡɧɚɧɢɣ ɫ ɰɟɥɶɸ ɢɯ ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ ɪɟɲɟɧɢɢ ɫɥɨɠɧɵɯ ɩɪɨɛɥɟɦ. Ⱥ 
ɷɬɨ ɧɟɜɨɡɦɨɠɧɨ ɛɟɡ ɩɪɟɫɬɚɜɥɟɧɢɹ ɷɬɢɯ ɫɬɪɭɤɬɭɪ ɡɧɚɧɢɣ ɜ ɫɢɦɜɨɥɶɧɨɣ (ɡɧɚɤɨɜɨɣ) ɮɨɪɦɟ. Ȼɨɥɟɟ ɬɨɝɨ, 
ɤɨɦɩɶɸɬɟɪ ɞɨɥɠɟɧ ɢɦɢɬɢɪɨɜɚɬɶ ɪɚɛɨɬɭ ɫɨ ɫɦɵɫɥɚɦɢ; ɨɫɨɛɨ ɷɬɨ ɤɚɫɚɟɬɫɹ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɨɛɪɚɡɧɨɝɨ 
ɦɵɲɥɟɧɢɹ. ɂɡɜɟɫɬɧɨ ɜɵɫɤɚɡɵɜɚɧɢɟ ɑ. ɋ. ɉɢɪɫɚ "ɦɵ ɞɭɦɚɟɦ ɬɨɥɶɤɨ ɜ ɡɧɚɤɚɯ".  Ɇɵ ɛɵ ɟɝɨ ɪɚɫɲɢɪɢɥɢ ɬɚɤ: 
«ɂ ɦɵɫɥɢɦ ɬɨɥɶɤɨ ɧɚ ɨɫɧɨɜɟ ɝɟɲɬɚɥɶɬɨɜ». Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɧɟɨɛɯɨɞɢɦɨ ɫɦɵɫɥɵ (ɝɟɲɬɚɥɶɬɵ) 
ɫɨɩɨɫɬɚɜɢɬɶ ɫ ɫɢɧɬɚɤɫɢɱɟɫɤɢɦɢ ɫɬɪɭɤɬɭɪɚɦɢ (ɡɧɚɤɚɦɢ). 

4. ɉ ɥɦɛɬɬɣɯɣɥɛɱɣɣ ɞɠɳɭɛɦɷɭɩɝ 

Ɋɚɫɫɦɨɬɪɢɦ ɧɟɤɨɬɨɪɵɟ ɩɪɢɡɧɚɤɢ ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɝɟɲɬɚɥɶɬɨɜ. 
1. Ɍɨɬ ɜɧɭɬɪɟɧɧɢɣ ɜɪɨɠɞɟɧɧɵɣ (ɢɥɢ ɜɫɬɪɨɟɧɧɵɣ ɜ ɚɜɬɨɦɚɬ) ɢɧɬɟɧɰɢɚɥɶɧɵɣ ɨɛɪɚɡ, ɤɨɬɨɪɵɣ ɩɨɡɜɨɥɹɟɬ 
ɨɩɨɡɧɚɜɚɬɶ ɨɩɪɟɞɟɥɟɧɧɵɟ ɜɧɟɲɧɢɟ ɨɛɴɟɤɬɵ ɛɟɡ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɧɚɭɱɟɧɢɹ, ɬɨɥɶɤɨ ɛɥɚɝɨɞɚɪɹ 
ɩɪɚɜɢɥɶɧɨɣ ɪɚɛɨɬɟ ɪɟɰɟɩɬɨɪɨɜ, ɧɚɡɨɜɟɦ ɚɩɪɢɨɪɧɵɦ ɝɟɲɬɚɥɶɬɨɦ  (ɬɟɪɦɢɧ Ƚ. ɉ. Ɇɟɥɶɧɢɤɨɜɚ). ɇɚɥɢɱɢɟ 
ɚɩɪɢɨɪɧɨɝɨ ɝɟɲɬɚɥɶɬɚ ɩɨɡɜɨɥɹɟɬ ɧɟ ɬɨɥɶɤɨ ɨɛɟɫɩɟɱɢɜɚɬɶ ɨɬɧɟɫɟɧɢɟ ɜɧɟɲɧɢɯ ɨɬɪɚɠɚɟɦɵɯ ɨɛɴɟɤɬɨɜ ɤ 
ɨɩɪɟɞɟɥɟɧɧɨɦɭ ɭɧɢɜɟɪɫɚɥɶɧɨɦɭ ɦɧɨɠɟɫɬɜɭ, ɧɨ ɢ ɭɫɤɨɪɹɬɶ ɩɪɨɰɟɫɫ ɜɵɪɚɛɨɬɤɢ ɧɨɜɵɯ ɢɧɬɟɧɰɢɚɥɶɧɵɯ 
ɨɛɪɚɡɨɜ ɞɥɹ ɪɚɡɥɢɱɟɧɢɹ ɩɨɞɦɧɨɠɟɫɬɜ ɷɬɨɝɨ ɦɧɨɠɟɫɬɜɚ ɢ ɞɚɠɟ ɢɧɞɢɜɢɞɧɵɯ ɟɝɨ ɩɪɟɞɫɬɚɜɢɬɟɥɟɣ. Ɍɚɤɢɟ 
ɨɛɪɚɡɵ ɦɨɠɧɨ ɛɵ ɧɚɡɜɚɬɶ ɚɩɨɫɬɟɪɢɨɪɧɵɦɢ ɝɟɲɬɚɥɶɬɚɦɢ. Ȼɟɡ ɚɩɪɢɨɪɧɵɯ ɝɟɲɬɚɥɶɬɨɜ ɧɟɜɨɡɦɨɠɧɨ 
ɡɚɦɵɤɚɧɢɟ ɰɟɩɨɱɟɤ ɫɟɦɢɨɡɢɫɚ. ȿɫɬɟɫɬɜɟɧɧɨ ɩɪɟɞɩɨɥɨɠɢɬɶ, ɱɬɨ, ɜɫɟɝɞɚ, ɥɸɛɨɣ ɚɤɬ ɨɩɨɡɧɚɧɢɹ (ɜ 
ɫɟɦɢɨɡɢɫɟ) ɞɨɥɠɟɧ ɡɚɜɟɪɲɚɬɶɫɹ ɜɨɡɛɭɠɞɟɧɢɟɦ ɚɩɪɢɨɪɧɨɝɨ ɝɟɲɬɚɥɶɬɚ. 
2. Ɉɱɟɜɢɞɧɚ ɫɨɨɬɧɟɫɟɧɧɨɫɬɶ ɚɩɪɢɨɪɧɨɝɨ ɝɟɲɬɚɥɶɬɚ ɫ ɤɨɧɤɪɟɬɧɵɦɢ ɪɟɰɟɩɬɨɪɚɦɢ ɧɚɩɪɢɦɟɪ, ɨɛɨɧɹɧɢɟ, ɡɨɧɚ 
ɜɤɭɫɨɜɨɣ ɪɟɰɟɩɰɢɢ ɢ ɬ.ɞ. ȼ ɱɭɜɫɬɜɟɧɧɨɦ ɨɛɪɚɡɟ ɦɨɠɟɬ ɛɵɬɶ ɜɨɩɥɨɳɟɧɨ ɥɸɛɨɟ ɫɨɞɟɪɠɚɧɢɟ. ɉɨɷɬɨɦɭ ɦɵ 
ɦɨɠɟɦ ɝɨɜɨɪɢɬɶ ɨ: ɡɪɢɬɟɥɶɧɵɯ ɝɟɲɬɚɥɶɬɚɯ, ɫɥɭɯɨɜɵɯ, ɬɚɤɬɢɥɶɧɵɯ, ɦɵɲɟɱɧɵɯ, ɜɟɫɬɢɛɭɥɹɪɧɵɯ, 
ɜɤɭɫɨɜɵɯ, ɨɛɨɧɹɬɟɥɶɧɵɯ ɢ ɬ. ɞ.  
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3. ɉɨ ɚɧɚɥɨɝɢɢ ɫ ɨɛɪɚɡɚɦɢ ɦɵ ɦɨɠɟɦ ɪɚɫɫɦɚɬɪɢɜɚɬɶ:  ɝɟɲɬɚɥɶɬ ɜɨɫɩɪɢɹɬɢɹ — ɨɬɪɚɠɟɧɢɟ ɜ ɢɞɟɚɥɶɧɨɦ 
ɩɥɚɧɟ ɜɧɟɲɧɟɝɨ ɨɛɴɟɤɬɚ (ɫɰɟɧɵ), ɜɨɡɞɟɣɫɬɜɭɸɳɟɝɨ ɧɚ ɨɪɝɚɧɵ ɱɭɜɫɬɜ, ɝɟɲɬɚɥɶɬ ɩɪɟɞɫɬɚɜɥɟɧɢɹ — 

ɨɬɪɚɠɟɧɢɟ (ɜɫɩɨɦɢɧɚɧɢɟ) ɨɛɴɟɤɬɚ ɛɟɡ ɟɝɨ ɧɚɥɢɱɢɹ (ɫɟɧɫɨɪɧɨɝɨ ɤɨɧɬɚɤɬɚ ɫ ɧɢɦ) ɢ ɝɟɲɬɚɥɶɬ ɜɨɨɛɪɚɠɟɧɢɹ 

— ɜɵɦɵɲɥɟɧɧɵɣ ɨɛɪɚɡ, ɞɚɧɧɵɣ ɜ ɩɪɟɞɫɬɚɜɥɟɧɢɢ, ɧɨ ɧɟ ɢɦɟɸɳɢɣ ɚɧɚɥɨɝɨɜ ɜ ɪɟɚɥɶɧɨɣ ɞɟɣɫɬɜɢɬɟɥɶɧɨɫɬɢ 
ɢ, ɩɨɷɬɨɦɭ, ɧɢɤɨɝɞɚ ɪɚɧɟɟ ɧɟ ɜɨɫɩɪɢɧɢɦɚɜɲɢɣɫɹ. 

4. Ʉɪɨɦɟ ɷɬɨɝɨ, ɦɨɝɭɬ ɛɵɬɶ ɝɟɲɬɚɥɶɬɵ ɪɚɡɥɢɱɧɵɯ ɤɨɦɛɢɧɚɰɢɣ ɱɭɜɫɬɜɟɧɧɵɯ ɨɛɪɚɡɨɜ. Ⱦɠ. Ʌɚɤɨɮɮ 
ɩɪɟɞɩɨɥɚɝɚɟɬ ɱɬɨ:  ɦɵɫɥɢ, ɜɨɫɩɪɢɹɬɢɹ, ɷɦɨɰɢɢ, ɩɪɨɰɟɫɫɵ ɩɨɡɧɚɧɢɹ, ɦɨɬɨɪɧɚɹ ɞɟɹɬɟɥɶɧɨɫɬɶ ɢ ɹɡɵɤ  

ɨɪɝɚɧɢɡɨɜɚɧɵ ɫ ɩɨɦɨɳɶɸ ɨɞɧɢɯ ɢ ɬɟɯ ɠɟ ɫɬɪɭɤɬɭɪ, ɤɨɬɨɪɵɟ ɨɧ ɧɚɡɵɜɚɟɬ ɝɟɲɬɚɥɶɬɚɦɢ. 
5. Ɋɚɫɫɦɨɬɪɢɦ ɤɥɚɫɫɢɮɢɤɚɬɨɪ ɉɢɪɫɚ. Ɉɧ ɜɵɞɟɥɹɟɬ ɫɥɟɞɭɸɳɢɟ ɦɧɨɠɟɫɬɜɚ ɡɧɚɤɨɜ: ɢɤɨɧɵ, ɢɧɞɟɤɫɵ, 
ɢɤɨɧɢɱɟɫɤɢɟ ɢɧɞɟɤɫɵ ɢ ɫɢɦɜɨɥɵ.  Ɂɚɦɟɬɢɦ, ɡɞɟɫɶ ɤɥɚɫɫɢɮɢɰɢɸɬɫɹ ɧɟ ɡɧɚɤɢ, ɚ ɢɯ ɨɬɧɨɲɟɧɢɹ ɤ 
ɝɟɲɬɚɥɶɬɚɦ.  
6. ɂɡɜɟɫɬɧɚ ɤɥɚɫɫɢɮɢɤɚɰɢɹ ɡɧɚɤɨɜ ɑ. Ɇɨɪɪɢɫɚ. ɇɚ ɨɫɧɨɜɟ ɪɚɡɧɵɯ ɫɩɨɫɨɛɨɜ ɨɛɨɡɧɚɱɟɧɢɹ ɨɧ ɜɵɞɟɥɹɟɬ 
ɩɹɬɶ ɬɢɩɨɜ ɡɧɚɤɨɜ: ɡɧɚɤɢ-ɢɞɟɧɬɢɮɢɤɚɬɨɪɵ (ɬ. ɟ. ɬɟ, ɤɨɬɨɪɵɟ ɨɬɜɟɱɚɸɬ ɧɚ ɜɨɩɪɨɫ "ɝɞɟ?"); ɡɧɚɤɢ-

ɞɟɫɢɝɧɚɬɨɪɵ (ɡɧɚɤɢ, ɨɬɜɟɱɚɸɳɢɟ ɧɚ ɜɨɩɪɨɫ "ɱɬɨ ɬɚɤɨɟ?"); ɨɰɟɧɨɱɧɵɟ (ɫɜɹɡɚɧɧɵɟ ɫ ɩɪɟɞɩɨɱɬɟɧɢɟɦ, 
ɨɬɜɟɱɚɸɳɢɟ ɧɚ ɜɨɩɪɨɫ "ɩɨɱɟɦɭ?"; ɩɪɟɫɤɢɩɬɢɜɧɵɟ (ɨɬɜɟɱɚɸɳɢɟ ɧɚ ɜɨɩɪɨɫ "ɤɚɤ?"); ɮɨɪɦɢɪɭɸɳɢɟ, ɢɥɢ 
ɡɧɚɤɢ ɫɢɫɬɟɦɚɬɢɡɚɰɢɢ (ɧɚɩɪɚɜɥɹɸɳɢɟ ɩɨɜɟɞɟɧɢɟ ɢɧɬɟɪɩɪɟɬɚɬɨɪɚ ɜ ɨɬɧɨɲɟɧɢɢ ɞɪɭɝɢɯ ɡɧɚɤɨɜ). Ⱥ ɬɚɤ ɤɚɤ 
ɡɧɚɤ ɫɬɚɧɨɜɢɬɫɹ ɡɧɚɤɨɦ, ɬɨɥɶɤɨ ɬɨɝɞɚ, ɤɨɝɞɚ ɨɫɭɳɟɫɬɜɥɟɧɚ ɟɝɨ ɢɧɬɟɪɩɪɟɬɚɰɢɹ (ɉɢɪɫ), ɬ.ɟ. ɫɨɨɬɧɟɫɟɧɢɟ 
ɞɚɧɧɨɝɨ ɡɧɚɤɚ ɫ «ɟɝɨ ɝɟɲɬɚɥɶɬɨɦ» ɬɨ ɢ ɡɞɟɫɶ ɢɫɫɥɟɞɭɸɬɫɹ ɨɬɧɨɲɟɧɢɹ ɦɟɠɞɭ ɡɧɚɤɚɦɢ ɢ ɝɟɲɬɚɥɶɬɚɦɢ.  
7. Ɋ. ɍɮɢɦɰɟɜ ɩɪɟɞɥɚɝɚɟɬ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɬɪɢ ɤɥɚɫɫɚ ɝɟɲɬɚɥɶɬɨɜ. 
 ȼɪɨɠɞɟɧɧɵɟ ɝɟɲɬɚɥɶɬɵ - ɤɚɠɞɵɣ ɱɟɥɨɜɟɤ ɪɨɠɞɚɟɬɫɹ ɫ ɧɟɤɨɬɨɪɵɦ ɧɚɛɨɪɨɦ ɭɧɚɫɥɟɞɨɜɚɧɧɵɯ 

ɝɟɲɬɚɥɶɬɨɜ. ɂɧɵɦɢ ɫɥɨɜɚɦɢ, ɟɝɨ ɜɨɫɩɪɢɹɬɢɟ ɢ ɜɧɢɦɚɧɢɟ ɢɡɧɚɱɚɥɶɧɨ ɨɤɚɡɵɜɚɟɬɫɹ ɫɩɨɫɨɛɧɵɦ 
ɪɚɫɩɨɡɧɚɜɚɬɶ ɜ ɦɢɪɟ ɧɟɤɨɬɨɪɵɟ ɰɟɥɨɫɬɧɵɟ ɤɨɧɮɢɝɭɪɚɰɢɢ.  

 Ȼɚɡɨɜɵɟ ɩɪɢɨɛɪɟɬёɧɧɵɟ ɝɟɲɬɚɥɶɬɵ - ɪɟɡɭɥɶɬɚɬ ɜɨɫɩɢɬɚɧɢɹ, ɨɛɭɱɟɧɢɹ ɢ ɫɨɰɢɚɥɶɧɨɣ ɚɞɚɩɬɚɰɢɢ 
ɪɟɛɟɧɤɚ. ȿɫɬɟɫɬɜɟɧɧɨ, ɱɬɨ ɤɚɠɞɚɹ ɤɭɥɶɬɭɪɚ, ɞɚɠɟ ɤɚɠɞɚɹ ɝɟɨɝɪɚɮɢɱɟɫɤɚɹ ɦɟɫɬɧɨɫɬɶ ɨɛɨɝɚɳɚɟɬ 
ɱɟɥɨɜɟɤɚ ɫɨɛɫɬɜɟɧɧɵɦ ɭɧɢɤɚɥɶɧɵɦ ɧɚɛɨɪɨɦ ɝɟɲɬɚɥɶɬɨɜ.  

 ɂɧɞɢɜɢɞɭɚɥɶɧɨ ɩɪɢɨɛɪɟɬёɧɧɵɟ ɝɟɲɬɚɥɶɬɵ – ɪɟɡɭɥɶɬɚɬ ɥɢɱɧɨɝɨ ɠɢɡɧɟɧɧɨɝɨ ɨɩɵɬɚ, ɩɨɷɬɨɦɭ ɷɬɚ ɱɚɫɬɶ 
ɤɨɝɧɢɬɢɜɧɨɝɨ ɫɥɨɜɚɪɹ ɦɨɠɟɬ ɫɭɳɟɫɬɜɟɧɧɨ ɪɚɡɥɢɱɚɬɶɫɹ ɭ ɪɚɡɧɵɯ ɥɸɞɟɣ. Ɉɛɵɱɧɨ ɢɧɞɢɜɢɞɭɚɥɶɧɨɟ 
ɪɚɫɲɢɪɟɧɢɟ ɤɨɝɧɢɬɢɜɧɨɝɨ ɫɥɨɜɚɪɹ ɩɪɨɢɫɯɨɞɢɬ ɜ ɧɚɩɪɚɜɥɟɧɢɢ ɫɨɰɢɚɥɶɧɵɯ ɝɟɲɬɚɥɶɬɨɜ ɢ 
ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ. 

Ⱦɚɥɟɟ ɪɚɫɫɦɨɬɪɢɦ ɢ ɞɪɭɝɢɟ ɤɥɚɫɫɢɮɢɤɚɬɨɪɵ ɝɟɲɬɚɥɶɬɨɜ, ɜ ɱɚɫɬɧɨɫɬɢ, ɚɧɚɥɢɡ ɝɟɲɬɚɥɶɬɚ ɤɚɤ ɦɟɬɚɮɨɪɵ.. 
5. Ɉɠɥɩɭɩɫɶɠ ɬɝɩɤɬɭɝɛ ɞɠɳɭɛɦɷɭɩɝ 

Ʉɚɤ ɢɡɜɟɫɬɧɨ, ɰɟɥɶɧɨɫɬɶ – ɷɬɨ ɚɧɬɢɩɨɞ ɫɬɪɭɤɬɭɪɵ, ɨɧɚ ɩɪɟɞɫɬɚɜɢɦɚ ɬɨɥɶɤɨ ɤɚɤ ɝɟɲɬɚɥɶɬ ɢ, ɛɭɞɭɱɢ 
ɚɧɬɢɩɨɞɨɦ ɫɬɪɭɤɬɭɪɵ, ɝɟɲɬɚɥɶɬ ɧɟ ɢɦɟɟɬ ɫɨɫɬɚɜɧɵɯ ɱɚɫɬɟɣ. Ⱦɠ. Ʌɚɤɨɮɮ, ɨɬɤɚɡɵɜɚɹɫɶ ɨɬ 
ɨɩɪɟɞɟɥɟɧɢɹ ɝɟɲɬɚɥɶɬɚ, ɪɚɫɫɦɚɬɪɢɜɚɟɬ ɧɟɤɨɬɨɪɵɟ ɟɝɨ ɫɜɨɣɫɬɜɚ. ɋ ɧɚɲɟɣ ɬɨɱɤɢ ɡɪɟɧɢɹ, ɩɨ–ɫɭɬɢ, ɷɬɨ 
ɫɜɨɣɫɬɜɚ ɫɢɫɬɟɦɵ, ɬ. ɟ. ɝɟɲɬɚɥɶɬ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɤɚɤ ɫɢɫɬɟɦɚ, ɫ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɫɬɪɭɤɬɭɪɨɣ 

1.   Ƚɟɲɬɚɥɶɬɵ ɹɜɥɹɸɬɫɹ ɨɞɧɨɜɪɟɦɟɧɧɨ ɰɟɥɨɫɬɧɵɦɢ ɢ ɚɧɚɥɢɡɢɪɭɟɦɵɦɢ. Ɉɧɢ ɫɨɫɬɨɹɬ ɢɡ ɱɚɫɬɟɣ, ɧɨ ɧɟ 
ɫɜɨɞɢɦɵ ɤ ɫɨɜɨɤɭɩɧɨɫɬɢ ɷɬɢɯ ɱɚɫɬɟɣ. Ƚɟɲɬɚɥɶɬɵ ɨɛɥɚɞɚɸɬ ɨɩɪɟɞɟɥɟɧɧɵɦɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɦɢ 

ɫɜɨɣɫɬɜɚɦɢ, ɢ ɢɯ ɱɚɫɬɢ ɦɨɝɭɬ ɪɚɫɩɨɥɚɝɚɬɶ ɞɨɩɨɥɧɢɬɟɥɶɧɵɦɢ ɫɜɨɣɫɬɜɚɦɢ, ɟɫɥɢ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɢɯ ɜ ɪɚɦɤɚɯ 
ɝɟɲɬɚɥɶɬɚ ɜ ɰɟɥɨɦ.  ɋɨɞɟɪɠɚɧɢɟ ɜɨɫɩɪɢɹɬɢɹ ɜɨɨɛɳɟ ɝɟɲɬɚɥɶɬɧɨ; ɨɧɨ ɬɚɤɨɜɨ ɢɡɧɚɱɚɥɶɧɨ, ɚ ɧɟ ɜ 
ɪɟɡɭɥɶɬɚɬɟ ɚɤɬɚ ɫɨɟɞɢɧɟɧɢɹ ɨɬɞɟɥɶɧɵɯ ɨɳɭɳɟɧɢɣ. Ɉɞɧɚɤɨ ɛɟɫɫɩɨɪɧɨ ɢ ɬɨ, ɱɬɨ ɜ ɜɨɫɩɪɢɹɬɢɟ ɥɸɛɨɝɨ 
ɩɪɟɞɦɟɬɚ ɜɯɨɞɢɬ ɦɧɨɝɨɟ ɬɚɤɨɟ, ɱɬɨ ɫɚɦɨ ɦɨɠɟɬ ɛɵɬɶ ɩɪɟɞɦɟɬɨɦ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɝɨ ɜɨɫɩɪɢɹɬɢɹ.  
2. Ƚɟɲɬɚɥɶɬɵ ɪɚɡɥɨɠɢɦɵ ɛɨɥɟɟ ɱɟɦ ɨɞɧɢɦ ɫɩɨɫɨɛɨɦ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɪɢɧɹɬɨɣ ɬɨɱɤɢ ɡɪɟɧɢɹ. ɗɬɨ 
ɨɡɧɚɱɚɟɬ, ɱɬɨ ɜɨɡɦɨɠɧɵ ɪɚɡɥɢɱɧɵɟ ɫɩɨɫɨɛɵ «ɩɪɚɜɢɥɶɧɨɝɨ» ɪɚɡɥɨɠɟɧɢɹ ɝɟɲɬɚɥɶɬɚ ɧɚ ɱɚɫɬɢ.  
3.   ɑɚɫɬɢ ɝɟɲɬɚɥɶɬɚ ɫɜɹɡɚɧɵ ɜɧɭɬɪɟɧɧɢɦɢ ɨɬɧɨɲɟɧɢɹɦɢ, ɤɨɬɨɪɵɟ ɛɵɜɚɸɬ ɪɚɡɥɢɱɧɵɯ ɤɥɚɫɫɨɜ (ɬɢɩɨɜ – ɭ 
Ʌɚɤɨɮɮɚ). ɋɩɨɫɨɛ ɨɬɧɨɲɟɧɢɣ ɱɚɫɬɟɣ ɜ ɪɚɦɤɚɯ ɝɟɲɬɚɥɶɬɚ ɜɯɨɞɹɬ ɜ ɫɨɞɟɪɠɚɧɢɟ ɫɚɦɨɝɨ ɝɟɲɬɚɥɶɬɚ.  
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4. Ƚɟɲɬɚɥɶɬ ɦɨɠɟɬ ɛɵɬɶ ɫɜɹɡɚɧ ɜɧɟɲɧɢɦɢ ɨɬɧɨɲɟɧɢɹɦɢ ɫ ɞɪɭɝɢɦɢ ɝɟɲɬɚɥɶɬɚɦɢ. Ɉɧ ɦɨɠɟɬ ɫɨɫɬɚɜɥɹɬɶ 
ɱɚɫɬɶ ɞɪɭɝɨɝɨ ɝɟɲɬɚɥɶɬɚ ɢɥɢ ɩɪɨɟɰɢɪɨɜɚɬɶɫɹ ɧɚ ɞɪɭɝɨɣ ɢɧɵɦ. ɉɪɢ ɩɪɨɟɰɢɪɨɜɚɧɢɢ ɱɚɫɬɢ ɨɞɧɨɝɨ ɝɟɲɬɚɥɶɬɚ 
ɨɬɨɛɪɚɠɚɸɬɫɹ ɧɚ ɱɚɫɬɢ ɞɪɭɝɨɝɨ ɝɟɲɬɚɥɶɬɚ. Ɋɟɡɭɥɶɬɚɬɨɦ ɩɪɨɟɰɢɪɨɜɚɧɢɹ ɛɭɞɟɬ «ɧɚɫɥɟɞɨɜɚɧɢɟ» ɱɚɫɬɹɦɢ 
ɜɬɨɪɨɝɨ ɝɟɲɬɚɥɶɬɚ ɫɜɨɣɫɬɜ ɢ ɨɬɧɨɲɟɧɢɣ ɩɟɪɜɨɝɨ.  
5. ȼɧɟɲɧɢɟ ɫɨɨɬɧɨɲɟɧɢɹ ɝɟɲɬɚɥɶɬɚ ɫ ɞɪɭɝɢɦɢ ɝɟɲɬɚɥɶɬɚɦɢ ɹɜɥɹɸɬɫɹ ɫɜɨɣɫɬɜɨɦ ɝɟɲɬɚɥɶɬɚ ɜ ɰɟɥɨɦ.  
ɗɬɢ ɜɧɟɲɧɢɟ ɨɬɧɨɲɟɧɢɹ ɬɚɤɠɟ ɦɨɝɭɬ ɛɵɬɶ ɪɚɡɥɢɱɧɵɦɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɪɢɧɹɬɨɣ ɬɨɱɤɢ ɡɪɟɧɢɹ. 
6. ɉɪɨɟɰɢɪɨɜɚɧɢɟ ɝɟɲɬɚɥɶɬɚ ɧɚ ɞɪɭɝɨɣ ɝɟɲɬɚɥɶɬ ɦɨɠɟɬ ɛɵɬɶ ɱɚɫɬɢɱɧɵɦ. Ƚɟɲɬɚɥɶɬɵ ɦɨɝɭɬ ɬɚɤɠɟ ɢɦɟɬɶ 
ɱɚɫɬɢɱɧɨɟ ɫɯɨɞɫɬɜɨ ɞɪɭɝ ɫ ɞɪɭɝɨɦ, ɫɬɟɩɟɧɶ ɫɯɨɞɫɬɜɚ ɡɚɜɢɫɢɬ ɨɬ ɛɥɢɡɨɫɬɢ ɫɜɹɡɢ ɦɟɠɞɭ ɧɢɦɢ. 
7. Ƚɟɲɬɚɥɶɬ, ɜɤɥɸɱɟɧɧɵɣ ɜ ɤɚɱɟɫɬɜɟ ɱɚɫɬɢ ɜ ɞɪɭɝɨɣ ɝɟɲɬɚɥɶɬ, ɦɨɠɟɬ ɩɪɢɨɛɪɟɫɬɢ ɧɨɜɵɟ ɫɜɨɣɫɬɜɚ. 
8. Ɉɞɧɢɦ ɢɡ ɫɜɨɣɫɬɜ ɝɟɲɬɚɥɶɬɚ ɦɨɠɟɬ ɛɵɬɶ ɬɨ, ɱɬɨ ɨɧ ɧɚɯɨɞɢɬɫɹ ɜ ɨɬɧɨɲɟɧɢɢ ɨɩɩɨɡɢɰɢɢ ɤ ɞɪɭɝɨɦɭ 
ɝɟɲɬɚɥɶɬɭ. 
9. ɇɟɤɨɬɨɪɵɟ ɫɜɨɣɫɬɜɚ ɝɟɲɬɚɥɶɬɚ ɦɨɝɭɬ ɜɵɞɟɥɹɬɶɫɹ ɤɚɤ ɛɚɡɢɫɧɵɟ ɫɜɨɣɫɬɜɚ. Ƚɟɲɬɚɥɶɬɵ, ɧɚɯɨɞɹɳɢɟɫɹ ɜ 
ɨɬɧɨɲɟɧɢɢ ɨɩɩɨɡɢɰɢɢ, ɨɛɵɱɧɨ ɢɦɟɸɬ ɨɞɢɧɚɤɨɜɵɟ ɛɚɡɢɫɧɵɟ ɫɜɨɣɫɬɜɚ. 
10.  Ƚɟɲɬɚɥɶɬɵ - ɷɬɨ ɫɬɪɭɤɬɭɪɵ, ɢɫɩɨɥɶɡɭɟɦɵɟ ɜ ɩɪɨɰɟɫɫɚɯ — ɹɡɵɤɨɜɵɯ, ɦɵɫɥɢɬɟɥɶɧɵɯ, ɩɟɪɰɟɩɬɭɚɥɶɧɵɯ, 
ɦɨɬɨɪɧɵɯ ɢɥɢ ɞɪɭɝɢɯ. 
11.  ɉɪɨɰɟɫɫɵ ɫɚɦɢ ɩɨ ɫɟɛɟ ɦɨɠɧɨ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɤɚɤ ɝɟɲɬɚɥɶɬɵ. 
12.  ɉɪɢ ɚɧɚɥɢɡɟ ɝɟɲɬɚɥɶɬɨɜ ɧɟ ɜɵɞɜɢɝɚɟɬɫɹ ɬɪɟɛɨɜɚɧɢɹ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɩɨɞɪɚɡɞɟɥɟɧɢɹ ɚɧɚɥɢɡɢɪɭɟɦɨɣ 
ɫɭɳɧɨɫɬɢ ɧɚ ɷɥɟɦɟɧɬɚɪɧɵɟ ɱɚɫɬɢ. Ⱥɧɚɥɢɡ, ɨɫɭɳɟɫɬɜɥɹɟɦɵɣ ɱɟɥɨɜɟɤɨɦ, ɨɝɪɚɧɢɱɟɧ ɜɨɡɦɨɠɧɨɫɬɹɦɢ, 
ɧɚɦɟɪɟɧɢɹɦɢ ɢ ɬɨɱɤɨɣ ɡɪɟɧɢɹ ɱɟɥɨɜɟɤɚ. ɉɪɢ ɪɚɡɧɵɯ ɜɨɡɦɨɠɧɨɫɬɹɯ, ɧɚɦɟɪɟɧɢɹɯ ɢ ɬɨɱɤɚɯ ɡɪɟɧɢɹ 
ɪɟɡɭɥɶɬɚɬɵ ɚɧɚɥɢɡɚ ɛɭɞɭɬ ɪɚɡɥɢɱɚɬɶɫɹ ɧɟ ɬɨɥɶɤɨ ɫɬɟɩɟɧɶɸ ɞɟɬɚɥɢɡɢɪɨɜɚɧɧɨɫɬɢ, ɧɨ ɢ ɫɚɦɢɦɢ 
ɜɵɞɟɥɟɧɧɵɦɢ ɱɚɫɬɹɦɢ. Ɍɚɤ, ɧɚɩɪɢɦɟɪ, ɜ ɫɟɦɚɧɬɢɤɟ ɧɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɞɨɜɨɞɢɬɶ ɚɧɚɥɢɡ ɞɨ 
ɷɥɟɦɟɧɬɚɪɧɵɯ, ɚɬɨɦɚɪɧɵɯ ɩɪɟɞɢɤɚɬɨɜ. 
13.  Ƚɟɲɬɚɥɶɬɵ ɦɨɝɭɬ ɩɟɪɟɫɟɤɚɬɶɫɹ. 
14.  ȼ ɝɟɲɬɚɥɶɬɚɯ ɞɨɥɠɧɵ ɛɵɬɶ ɪɚɡɝɪɚɧɢɱɟɧɵ ɩɪɨɬɨɬɢɩɢɱɟɫɤɢɟ ɢ ɧɟɩɪɨɬɨɬɢɩɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ. 
15.  Ƚɟɲɬɚɥɶɬɵ ɱɚɫɬɨ ɨɬɧɨɫɹɬɫɹ ɤ ɫɦɟɲɚɧɧɨɦɭ ɬɢɩɭ. ɗɬɨ ɨɡɧɚɱɚɟɬ, ɱɬɨ ɫɜɨɣɫɬɜɚ ɝɟɲɬɚɥɶɬɨɜ ɧɟɨɞɧɨɪɨɞɧɵ. 
Ɍɚɤ, ɫɟɧɫɨɪɧɨ-ɦɨɬɨɪɧɵɟ ɝɟɲɬɚɥɶɬɵ ɜɤɥɸɱɚɸɬ ɤɚɤ ɩɟɪɰɟɩɬɭɚɥɶɧɵɟ, ɬɚɤ ɢ ɦɨɬɨɪɧɵɟ ɫɜɨɣɫɬɜɚ.  
ȼ ɡɚɤɥɸɱɟɧɢɟ Ʌɚɤɨɮɮ ɩɨɞɱɟɪɤɢɜɚɟɬ, ɱɬɨ ɫɤɚɡɚɧɧɨɟ ɜɵɲɟ ɧɟ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟɦ ɝɟɲɬɚɥɶɬɚ, ɚ ɥɢɲɶ 
ɞɚɟɬ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɨɛ ɷɬɨɦ ɩɨɧɹɬɢɢ (ɬɨɱɧɟɟ, ɨɬɪɚɠɚɟɬ ɬɨɱɤɭ ɡɪɟɧɢɹ Ʌɚɤɨɮɮɚ ɧɚ Ƚɟɲɬɚɥɶɬ). Ɂɚɦɟɬɢɦ, 
ɩɪɟɞɥɚɝɚɟɦɨɟ ɩɨɧɹɬɢɟ ɝɟɲɬɚɥɶɬɚ ɜɟɫɶɦɚ ɧɟɞɨɨɩɪɟɞɟɥɟɧɧɨ. ɂ ɷɬɚ ɧɟɞɨɨɩɪɟɞɟɥɟɧɧɨɫɬɶ ɫɨɨɬɜɟɬɫɬɜɭɟɬ 

ɧɚɲɟɣ ɤɨɧɰɟɩɰɢɢ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɤɨɝɧɢɬɢɜɧɵɯ ɩɪɨɰɟɫɫɨɜ ɩɨɫɪɟɞɫɬɜɨɦ ɤɨɦɩɶɸɬɟɪɧɵɯ ɬɟɯɧɨɥɨɝɢɣ. Ⱦɚɥɟɟ 
ɦɵ ɪɚɫɫɦɨɬɪɢɦ ɢ ɞɪɭɝɢɟ ɫɜɨɣɫɬɜɚ ɝɟɲɬɚɥɶɬɨɜ, ɬɨɱɧɟɟ ɫɭɳɧɨɫɬɟɣ, ɤɨɬɨɪɵɟ ɨɧɢ ɨɬɪɚɠɚɸɬ. 

6. ɂɛɥɦɹɲɠɨɣɠ 

ɂɫɫɥɟɞɨɜɚɧɨ ɨɩɪɟɞɟɥɟɧɢɟ ɝɟɲɬɚɥɶɬɚ, ɟɝɨ ɫɜɨɣɫɬɜɚ. Ɋɚɫɫɦɨɬɪɟɧɵ ɧɟɤɨɬɨɪɵɟ ɤɪɢɬɟɪɢɢ ɢɯ ɤɥɚɫɫɢɮɢɤɚɰɢɢ. 
Ƚɟɲɬɚɥɶɬɵ «ɭɱɚɫɬɜɭɸɬ» ɧɟ ɬɨɥɶɤɨ ɜ ɩɪɨɰɟɫɫɚɯ ɜɨɫɩɪɢɹɬɢɹ, ɧɨ ɢ ɜɨ ɦɧɨɝɢɯ ɞɪɭɝɢɯ ɩɪɨɰɟɫɫɚɯ ɧɚɲɟɝɨ 
ɦɵɲɥɟɧɢɹ ɢ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ. Ʉɥɚɫɫɢɮɢɰɢɪɨɜɚɬɶ ɢɯ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɩɨ ɪɚɡɥɢɱɧɵɦ ɤɪɢɬɟɪɢɹɦ. Ɉɧɢ 
ɨɛɥɚɞɚɸɬ ɦɧɨɝɢɦɢ ɢɧɬɟɪɟɫɧɵɦɢ ɫɬɪɭɤɬɭɪɧɵɦɢ ɫɜɨɣɫɬɜɚɦɢ, ɱɬɨ ɩɨɡɜɨɥɢɬ ɧɚɦ ɪɚɡɪɚɛɚɬɵɜɚɬɶ ɢɯ ɦɨɞɟɥɢ 
ɞɥɹ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɨɩɟɪɚɰɢɣ ɦɵɲɥɟɧɢɹ ɜ ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ ɫɪɟɞɟ. ɉɨɥɚɝɚɟɦ, ɱɬɨ ɷɬɨ ɧɚɩɪɚɜɥɟɧɢɟ 
ɢɫɫɥɟɞɨɜɚɧɢɣ ɞɨɥɠɧɨ ɨɛɟɫɩɟɱɢɬɶ ɪɚɡɪɚɛɨɬɤɭ ɮɨɪɦɚɥɶɧɨɝɨ ɚɩɩɚɪɚɬɚ ɞɥɹ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɨɛɪɚɡɧɨɝɨ 
ɦɵɲɥɟɧɢɹ ɜ ɤɨɦɩɶɸɬɟɪɧɵɯ ɬɟɯɧɨɥɨɝɢɹɯ.  

Ƀɨɯɩɫɧɛɱɣɺ ɩɜ ɛɝɭɩɫɠ 

ɘɪɢɣ ȼɚɥɶɤɦɚɧ – Ɇɟɠɞɭɧɚɪɨɞɧɵɣ ɧɚɭɱɧɨ-ɭɱɟɛɧɵɣ ɰɟɧɬɪ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɢ ɫɢɫɬɟɦ ɇȺɇ 
ɢ ɆɈɇ ɍɤɪɚɢɧɵ, 03680 Ƚɋɉ, ɝ. Ʉɢɟɜ, ɩɪɨɫɩɟɤɬ ɚɤɚɞ. Ƚɥɭɲɤɨɜɚ, 40; e-mail: yur@valkman.kiev.ua 
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ɅɉɈɑɀɊɑȲɚ ȻɈȻɆȲɂɎ ɍȻ ɊɋɃɄɈɚɍɍɚ ɋȲɓɀɈɗ ɊɋɃ ɇɉȿɀɆəȽȻɈɈȲ ɌɍȻɆɉȾɉ 
ɋɉɂȽɃɍɅɎ ɈȻɑȲɉɈȻɆɗɈɉȳ ɀɅɉɈɉɇȲɅɃ 

ɉɦɠɥɬʀɤ Ƚɩɦɩɳɣɨ, Ƚɩɦɩɟɣɧɣɫ Ʌɮɟʀɨ, Ƚɩɦɩɟɣɧɣɫ Ʌɮɦɣɥ 

Ⱥɧɨɬɚɰɿɹ: Ɂɚɩɪɨɩɨɧɨɜɚɧɨ ɤɨɧɰɟɩɰɿɸ ɚɧɚɥɿɡɭ ɬɚ ɩɪɢɣɧɹɬɬɹ ɪɿɲɟɧɶ ɩɪɢ ɦɨɞɟɥɸɜɚɧɧɿ ɩɪɨɰɟɫɿɜ 
ɜɿɞɬɜɨɪɟɧɧɹ ɧɚɰɿɨɧɚɥɶɧɨʀ ɟɤɨɧɨɦɿɤɢ ɡɚ ɞɨɩɨɦɨɝɨɸ ɦɚɬɪɢɰɿ ɫɨɰɿɚɥɶɧɢɯ ɪɚɯɭɧɤɿɜ, ɧɚ ɨɫɧɨɜɿ ɹɤɨʀ ɛɭɞɭєɬɶɫɹ 
ɦɚɬɟɦɚɬɢɱɧɚ ɦɨɞɟɥɶ ɭ ɜɢɝɥɹɞɿ ɫɢɫɬɟɦɢ ɥɿɧɿɣɧɢɯ ɚɥɝɟɛɪɚʀɱɧɢɯ ɪɿɜɧɹɧɶ ɜɟɥɢɤɨʀ ɪɨɡɦɿɪɧɨɫɬɿ, ɞɥɹ ɚɧɚɥɿɡɭ 
ɤɨɬɪɨʀ ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɦɟɬɨɞɨɥɨɝɿɸ ɩɨɫɥɿɞɨɜɧɨɝɨ ɚɧɚɥɿɡɭ ɜɚɪɿɚɧɬɿɜ. 

Ʉɥɸɱɨɜɿ ɫɥɨɜɚ : ɫɬɚɥɢɣ ɪɨɡɜɢɬɨɤ, ɧɚɰɿɨɧɚɥɶɧɚ ɟɤɨɧɨɦɿɤɚ, ɦɨɞɟɥɸɜɚɧɧɹ, ɦɚɬɪɢɰɹ ɫɨɰɿɚɥɶɧɢɯ ɪɚɯɭɧɤɿɜ, 
ɦɟɬɨɞ ɛɚɡɢɫɧɢɯ ɦɚɬɪɢɰɶ, ɩɿɞɬɪɢɦɤɚ ɩɪɨɰɟɫɿɜ ɜɿɞɬɜɨɪɟɧɧɹ, ɛɸɞɠɟɬɭɜɚɧɧɹ. 

Ƚɬɭɮɪ 

ɋɭɱɚɫɧɟ ɫɬɚɧɨɜɢɳɟ ɧɚɰɿɨɧɚɥɶɧɨʀ ɟɤɨɧɨɦɿɤɢ ɩɨɬɪɟɛɭє ɜɢɤɨɪɢɫɬɚɧɧɹ ɫɩɟɰɿɚɥɶɧɨɝɨ ɿɧɫɬɪɭɦɟɧɬɚɪɿɸ ɞɥɹ 
ɦɨɧɿɬɨɪɢɧɝɭ, ɚɧɚɥɿɡɭ, ɪɨɡɪɨɛɤɢ ɬɚ ɚɤɬɭɚɥɿɡɚɰɿʀ ɩɨɬɨɱɧɢɯ ɬɚ ɫɬɪɚɬɟɝɿɱɧɢɯ ɡɚɜɞɚɧɶ ɫɨɰɿɚɥɶɧɨɝɨ ɿ ɟɤɨɧɨɦɿɱɧɨɝɨ 
ɜɿɞɬɜɨɪɟɧɧɹ. ȼ ɦɿɠɧɚɪɨɞɧɿɣ ɩɪɚɤɬɢɰɿ ɡɚɝɚɥɶɧɨɞɟɪɠɚɜɧɨɝɨ ɭɩɪɚɜɥɿɧɧɹ ɞɥɹ ɰɢɯ ɰɿɥɟɣ ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ 
ɫɢɫɬɟɦɚ ɧɚɰɿɨɧɚɥɶɧɢɯ ɪɚɯɭɧɤɿɜ (ɋɇɊ) [1Ж, ɹɤɚ є ɹɤ ɫɬɚɬɢɫɬɢɱɧɢɦ ɜɿɞɨɛɪɚɠɟɧɧɹɦ ɩɪɨɰɟɫɿɜ ɜɿɞɬɜɨɪɟɧɧɹ 
ɧɚɰɿɨɧɚɥɶɧɨʀ ɟɤɨɧɨɦɿɤɢ, ɬɚɤ ɿ ɿɧɮɨɪɦɚɰɿɣɧɨ-ɚɧɚɥɿɬɢɱɧɨɸ ɦɨɞɟɥɥɸ ɞɥɹ ɚɧɚɥɿɡɭ ɬɚ ɮɨɪɦɭɜɚɧɧɹ ɟɤɨɧɨɦɿɱɧɨʀ 
ɩɨɥɿɬɢɤɢ, ɚɤɬɭɚɥɿɡɚɰɿʀ ɨɤɪɟɦɢɯ ʀʀ ɚɫɩɟɤɬɿɜ (ɜɿɞɬɜɨɪɸɜɚɥɶɧɢɯ, ɝɚɥɭɡɟɜɢɯ, ɿɧɫɬɢɬɭɰɿɣɧɢɯ, ɪɟɝɿɨɧɚɥɶɧɢɯ ɬɨɳɨ) [2]. 

ɐɟ ɜ ɫɜɨɸ ɱɟɪɝɭ, ɩɟɪɟɞɛɚɱɚє ɩɪɨɜɟɞɟɧɧɹ ɚɧɚɥɿɡɭ ɦɨɞɟɥɿ ɧɚ ɨɫɧɨɜɿ ɦɚɬɟɦɚɬɢɱɧɢɯ ɬɚ ɿɧɮɨɪɦɚɰɿɣɧɢɯ 
ɦɟɬɨɞɿɜ ɬɚ ɚɥɝɨɪɢɬɦɿɜ, ɞɨɫɥɿɞɠɟɧɧɹ ɜɩɥɢɜɭ ɡɦɿɧɢ ʀʀ ɩɚɪɚɦɟɬɪɿɜ ɡ ɦɟɬɨɸ ɩɪɢɣɧɹɬɬɹ ɪɿɲɟɧɶ ɳɨɞɨ ɜɢɛɨɪɭ ʀɯ 
ɡɧɚɱɟɧɶ ɞɥɹ ɞɨɫɹɝɧɟɧɧɹ ɫɬɚɥɨɝɨ ɪɨɡɜɢɬɤɭ ɟɤɨɧɨɦɿɤɢ. ɐɿɥɟɫɩɪɹɦɨɜɚɧɚ ɩɿɞɬɪɢɦɤɚ ɦɚɤɪɨɟɤɨɧɨɦɿɱɧɢɯ 
ɩɪɨɩɨɪɰɿɣ ɜɿɞɬɜɨɪɟɧɧɹ ɬɚ ɩɨɞɨɥɚɧɧɹ ɿɫɧɭɸɱɢɯ ɤɪɢɬɢɱɧɢɯ ɨɛɦɟɠɟɧɶ (ɞɢɫɩɪɨɩɨɪɰɿɣ) ɫɩɪɢɹɬɢɦɟ ɫɬɚɥɨɫɬɿ 
ɫɢɫɬɟɦɢ ɞɨɯɨɞɿɜ ɬɚ ɪɟɚɥɶɧɨɦɭ ɡɪɨɫɬɚɧɧɸ ɜɚɥɨɜɨɝɨ ɜɧɭɬɪɿɲɧɶɨɝɨ ɩɪɨɞɭɤɬɭ (ȼȼɉ). 

Ɋɩɬɭɛɨɩɝɥɛ ɪɫɩɜɦɠɧɣ 

ȼɪɚɯɨɜɭɸɱɢ ɡɧɚɱɧɭ ɿɧɟɪɰɿɣɧɿɫɬɶ ɜɟɥɢɤɢɯ ɟɤɨɧɨɦɿɱɧɢɯ ɫɢɫɬɟɦ (ɜ ɩɟɪɲɭ ɱɟɪɝɭ, ɫɜɿɬɨɜɨʀ ɬɚ ɧɚɰɿɨɧɚɥɶɧɨʀ 
ɟɤɨɧɨɦɿɤɢ), ɩɪɨɰɟɫ ɦɨɞɟɥɸɜɚɧɧɹ ɫɥɿɞ ɡɞɿɣɫɧɸɜɚɬɢ «ɜɿɞ ɞɨɫɹɝɧɭɬɨɝɨ», ɞɟ ɜɢɯɿɞɧɨɸ ɬɨɱɤɨɸ ɞɥɹ ɤɨɪɟɝɭɜɚɧɧɹ 
ɟɤɨɧɨɦɿɱɧɨʀ ɩɨɥɿɬɢɤɢ є ɫɚɦɟ ɫɨɰɿɚɥɶɧɨ-ɟɤɨɧɨɦɿɱɧɚ ɫɢɬɭɚɰɿɹ, ɳɨ ɫɤɥɚɥɚɫɹ ɧɚ ɞɚɧɢɣ ɦɨɦɟɧɬ. Ⱦɥɹ ɫɬɚɥɢɯ ɜ 
ɫɨɰɿɚɥɶɧɨ-ɟɤɨɧɨɦɿɱɧɨɦɭ ɫɟɧɫɿ ɤɪɚʀɧ ɦɚɤɪɨɟɤɨɧɨɦɿɱɧɿ ɩɪɨɩɨɪɰɿʀ ɡɚɥɢɲɚɸɬɶɫɹ ɩɪɨɬɹɝɨɦ ɬɪɢɜɚɥɨɝɨ ɱɚɫɭ 
ɩɪɚɤɬɢɱɧɨ ɧɟɡɦɿɧɧɢɦɢ ɿ ɟɤɨɧɨɦɿɱɧɚ ɩɨɥɿɬɢɤɚ, ɩɟɪɲ ɡɚ ɜɫɟ, ɫɩɪɹɦɨɜɭєɬɶɫɹ ɧɚ ɩɿɞɬɪɢɦɤɭ ɫɩɪɢɹɬɥɢɜɨʀ 
ɤɨɧ’ɸɧɤɬɭɪɢ, ɳɨ ɩɿɞɬɪɢɦɭє ɞɚɧɭ ɩɪɨɩɨɪɰɿɣɧɿɫɬɶ ɣ ɧɚɞɚɥɿ. ɉɪɨɬɟ ɫɭɱɚɫɧɿ ɩɨɞɿʀ ɜɧɨɫɹɬɶ ɡɧɚɱɧɿ ɡɦɿɧɢ ɜ ɿɫɧɭɸɱɿ 
ɦɚɤɪɨɟɤɨɧɨɦɿɱɧɿ ɩɪɨɩɨɪɰɿʀ, ɳɨ ɩɨɜ’ɹɡɚɧɿ ɿɡ ɤɚɪɞɢɧɚɥɶɧɢɦɢ ɡɦɿɧɚɦɢ ɭ ɡɨɜɧɿɲɧɶɨɟɤɨɧɨɦɿɱɧɢɯ ɜɿɞɧɨɫɢɧɚɯ 
(ɧɚɩɪɢɤɥɚɞ, ɩɨɜ’ɹɡɚɧɢɯ ɿɡ ɜɜɟɞɟɧɧɹɦ ɫɚɧɤɰɿɣ), ɪɨɡɝɨɪɬɚɧɧɹɦ ɬɨɪɝɿɜɟɥɶɧɢɯ ɜɿɣɧ ɿɡ ɫɥɚɛɨ ɩɪɨɝɧɨɡɨɜɚɧɢɦɢ 
ɧɚɫɥɿɞɤɚɦɢ ɬɚ ɿɧ. Ɉɫɨɛɥɢɜɨ ɧɟɝɚɬɢɜɧɨ ɰɟ ɜɩɥɢɜɚє ɧɚ ɧɟɜɟɥɢɤɿ ɡɚ ɪɨɡɦɿɪɨɦ ɧɟɞɢɜɟɪɫɢɮɿɤɨɜɚɧɿ ɟɤɨɧɨɦɿɤɢ, 
ɳɨ ɤɪɢɬɢɱɧɨ ɡɚɥɟɠɚɬɶ ɜɿɞ ɜɢɫɨɤɨɬɟɯɧɨɥɨɝɿɱɧɨɝɨ ɿɦɩɨɪɬɭ ɿ ɟɤɫɩɨɪɬ ɹɤɢɯ ɫɤɥɚɞɚɸɬɶ ɫɢɪɨɜɢɧɧɿ ɬɨɜɚɪɢ. 

ȼ ɰɢɯ ɭɦɨɜɚɯ ɧɟɨɛɯɿɞɧɨ ɡɨɫɟɪɟɞɢɬɢɫɹ ɧɚ ɪɨɡɜɢɬɤɭ ɜɧɭɬɪɿɲɧɶɨɝɨ ɪɢɧɤɭ ɬɚ ɩɨɬɟɧɰɿɚɥɭ ɟɤɨɧɨɦɿɱɧɨʀ ɫɢɫɬɟɦɢ. 

Ɍɚɤɢɦ ɱɢɧɨɦ, ɩɿɞɝɨɬɨɜɤɚ ɬɚ ɨɛґɪɭɧɬɭɜɚɧɧɹ ɡɚɯɨɞɿɜ ɟɤɨɧɨɦɿɱɧɨʀ ɩɨɥɿɬɢɤɢ ɦɚє ґɪɭɧɬɭɜɚɬɢɫɹ ɹɤ ɧɚ ɞɟɬɚɥɶɧɨɦɭ 
ɚɧɚɥɿɡɿ ɩɪɨɰɟɫɿɜ ɫɨɰɿɚɥɶɧɨ-ɟɤɨɧɨɦɿɱɧɨɝɨ ɜɿɞɬɜɨɪɟɧɧɹ [1, 2], ɬɚɤ ɿ ɧɚ ɩɟɪɟɞɛɚɱɟɧɧɿ ɡɦɿɧ ɞɨ ɧɚɰɿɨɧɚɥɶɧɨɝɨ 
ɛɸɞɠɟɬɭ ɜ ɱɚɫɬɢɧɿ ɜɫɶɨɝɨ ɤɨɦɩɥɟɤɫɭ ɩɪɨɰɟɫɿɜ ɜɿɞɬɜɨɪɟɧɧɹ, ɡɭɦɨɜɥɟɧɢɯ ɩɨɬɨɱɧɢɦ ɫɬɚɧɨɦ. ɐɟ ɩɨɬɪɟɛɭє 
ɡɚɫɬɨɫɭɜɚɧɧɹ ɬɚɤɨɝɨ ɿɧɫɬɪɭɦɟɧɬɚɪɿɸ ɡɛɚɥɚɧɫɭɜɚɧɧɹ ɧɚɰɿɨɧɚɥɶɧɨɝɨ ɛɸɞɠɟɬɭ ɹɤ ɦɚɬɪɢɰɿ ɫɨɰɿɚɥɶɧɢɯ ɪɚɯɭɧɤɿɜ 
(ɆɋɊ) (social accounting matrix), ɹɤɚ ɡɚɥɟɠɧɨ ɜɿɞ ɰɿɥɟɣ ɦɨɠɟ ɦɚɬɢ ɪɿɡɧɭ ɫɬɪɭɤɬɭɪɭ. 
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Ȳɨɯɩɫɧɛɱʀɤɨɛ ɧɩɟɠɦɷ ɟɩɬɦʀɟɡɠɨɨɺ ɬɭɛɦɩɞɩ ɫɩɢɝɣɭɥɮ 

Ⱦɥɹ ɞɨɫɥɿɞɠɟɧɧɹ ɩɪɨɰɟɫɿɜ ɫɬɚɥɨɝɨ ɪɨɡɜɢɬɤɭ ɩɪɨɩɨɧɭєɬɶɫɹ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɫɩɪɨɳɟɧɭ ɫɢɫɬɟɦɭ ɪɚɯɭɧɤɿɜ 
(ɦɨɞɟɥɶ) ɉɟɬɟɪɚ ɮɨɧ ɞɟɪ Ʌɿɩɩɟ [Ʌɢɩɩɟ, 1995]. 

Ɍɚɤɚ ɦɨɞɟɥɶ ɞɨɡɜɨɥɹє ɩɨɜ’ɹɡɚɬɢ ɪɿɡɧɿ ɫɭɛ’єɤɬɢ ɟɤɨɧɨɦɿɤɢ ɿɡ ɩɪɢɬɚɦɚɧɧɢɦɢ ʀɦ ɟɤɨɧɨɦɿɱɧɢɦɢ ɩɪɨɰɟɫɚɦɢ ɬɚ 
ɡɚɝɚɥɶɧɨɟɤɨɧɨɦɿɱɧɢɦ ɩɪɨɰɟɫɨɦ ɜɿɞɬɜɨɪɟɧɧɹ (ɞɢɜ. ɬɚɛɥɢɰɸ ɧɢɠɱɟ) : 

― ɩɿɞɩɪɢєɦɫɬɜɚ (ɿɧɫɬɢɬɭɰɿɣɧɢɣ ɫɟɤɬɨɪ «ɧɟɮɿɧɚɧɫɨɜɢɯ ɤɨɪɩɨɪɚɰɿɣ» S.11 ɡɝɿɞɧɨ [1]) ɜɢɪɨɛɥɹɸɬɶ ɧɚ 
ɤɨɧɤɭɪɟɧɬɧɢɯ ɡɚɫɚɞɚɯ ɬɨɜɚɪɢ ɿ ɩɨɫɥɭɝɢ ɬɚ ɡɞɿɣɫɧɸɸɬɶ ɪɨɡɩɨɞɿɥ ɞɨɯɨɞɭ ɬɚɤɢɦ ɱɢɧɨɦ, ɳɨ ɰɟ ɫɩɪɢɹє ʀɯ 
ɟɤɨɧɨɦɿɱɧɨɦɭ ɡɪɨɫɬɚɧɧɸ; 

― ɞɿɹɥɶɧɿɫɬɶ ɞɨɦɨɝɨɫɩɨɞɚɪɫɬɜ (ɿɧɫɬɢɬɭɰɿɣɧɨɝɨ ɫɟɤɬɨɪɭ «ɞɨɦɚɲɧɿɯ ɝɨɫɩɨɞɚɪɫɬɜ» S.14) ɫɩɪɹɦɨɜɚɧɚ ɧɚ 
ɩɿɞɜɢɳɟɧɧɹ ɪɿɜɧɹ ɠɢɬɬɹ ɝɪɨɦɚɞɹɧ ɬɚ ɡɚɞɨɜɨɥɟɧɧɹ ʀɯ ɩɨɬɪɟɛ, ɜɫɟɛɿɱɧɟ ɫɬɢɦɭɥɸɜɚɧɧɹ ɨɬɪɢɦɚɧɧɹ 
ɞɨɯɨɞɭ, ɪɚɰɿɨɧɚɥɶɧɢɣ ɣɨɝɨ ɪɨɡɩɨɞɿɥ ɧɚ ɩɨɬɨɱɧɿ ɬɚ ɫɬɪɚɬɟɝɿɱɧɿ ɩɨɬɪɟɛɢ, ɿ ɜɿɞɩɨɜɿɞɧɟ ɜɢɤɨɪɢɫɬɚɧɧɹ; 

― ɞɿɹɥɶɧɿɫɬɶ ɮɿɧɚɧɫɨɜɨʀ ɫɢɫɬɟɦɢ (ɿɧɫɬɢɬɭɰɿɣɧɨɝɨ ɫɟɤɬɨɪɭ «ɮɿɧɚɧɫɨɜɢɯ ɤɨɪɩɨɪɚɰɿɣ» S.12) ɡɚɛɟɡɩɟɱɭє 
ɚɤɭɦɭɥɹɰɿɸ ɬɢɦɱɚɫɨɜɨ ɜɿɥɶɧɢɯ ɮɿɧɚɧɫɨɜɢɯ ɪɟɫɭɪɫɿɜ (ɡɚɨɳɚɞɠɟɧɶ) ɡɚɞɥɹ ɩɿɞɬɪɢɦɤɢ ɧɟɨɛɯɿɞɧɨɝɨ ɞɥɹ 
ɟɤɨɧɨɦɿɱɧɨɝɨ ɪɨɫɬɭ ɿɧɜɟɫɬɢɰɿɣɧɨɝɨ ɩɨɩɢɬɭ; 

― ɡɚɜɞɚɧɧɹ ɠ ɞɟɪɠɚɜɧɨɝɨ ɫɟɤɬɨɪɭ (ɿɧɫɬɢɬɭɰɿɣɧɨɝɨ ɫɟɤɬɨɪɭ «ɫɟɤɬɨɪ ɡɚɝɚɥɶɧɨɝɨ ɞɟɪɠɚɜɧɨɝɨ 
ɭɩɪɚɜɥɿɧɧɹ» S.13) ɬɚ ɞɟɪɠɚɜɧɨɝɨ ɪɟɝɭɥɸɜɚɧɧɹ ɟɤɨɧɨɦɿɤɢ ɭ ɜɡɚєɦɨɭɡɝɨɞɠɟɧɧɿ ɪɿɡɧɨɩɥɚɧɨɜɢɯ 
ɿɧɬɟɪɟɫɿɜ ɫɭɛ’єɤɬɿɜ ɟɤɨɧɨɦɿɤɢ, ɳɨ ɣ ɡɚɛɟɡɩɟɱɭє ɜ ɲɢɪɨɤɨɦɭ ɪɨɡɭɦɿɧɧɿ ɫɨɰɿɚɥɶɧɭ ɫɩɪɚɜɟɞɥɢɜɿɫɬɶ ɬɚ 
ɟɤɨɧɨɦɿɱɧɟ ɡɪɨɫɬɚɧɧɹ. ɐɟɣ ɫɟɤɬɨɪ ɜ ɦɨɞɟɥɿ ɧɟ ɩɪɟɞɫɬɚɜɥɟɧɨ. 

ɋɩɪɨɳɟɧɚ ɫɢɫɬɟɦɚ ɪɚɯɭɧɤɿɜ ɩɪɨɰɟɫɿɜ ɜɿɞɬɜɨɪɟɧɧɹ.                                                                   Ɍɚɛɥɢɰɹ. 

 ȼɢɤɨɪɢɫɬɚɧɧɹ 

 ɇɟɮɿɧɚɧɫɨɜɿ ɤɨɪɩɨɪɚɰɿʀ Ⱦɨɦɚɲɧɿ ɝɨɫɩɨɞɚɪɫɬɜɚ Ɏɿɧɚɧɫɨɜɿ ɤɨɪɩɨɪɚɰɿʀ 

ɇɟɮɿɧɚɧɫɨɜɿ ɤɨɪɩɨɪɚɰɿʀ ȼɢɪɨɛɧɢɰɬɜɨ ɿ 
ɭɬɜɨɪɟɧɧɹ ɞɨɯɨɞɭ 

ɋɩɨɠɢɜɚɧɧɹ Іɧɜɟɫɬɢɰɿʀ 

Ⱦɨɦɚɲɧɿ ɝɨɫɩɨɞɚɪɫɬɜɚ Ʉɿɧɰɟɜɢɣ ɩɪɨɞɭɤɬ Ɋɨɡɩɨɞɿɥ ɿ ɜɢɤɨɪɢɫɬɚɧɧɹ 
ɧɚɹɜɧɨɝɨ ɞɨɯɨɞɭ 

 

Ɏɿɧɚɧɫɨɜɿ ɤɨɪɩɨɪɚɰɿʀ  Ɂɚɨɳɚɞɠɟɧɧɹ ɍɬɜɨɪɟɧɧɹ ɤɚɩɿɬɚɥɭ 

Ⱦɿɹɥɶɧɿɫɬɶ ɤɨɠɧɨɝɨ ɿɡ ɫɭɛ’єɤɬɿɜ ɟɤɨɧɨɦɿɤɢ ɨɩɢɫɭєɬɶɫɹ ɜɿɞɩɨɜɿɞɧɢɦ ɛɸɞɠɟɬɨɦ, ɹɤɢɣ ɜɿɞɨɛɪɚɠɚє ɣɨɝɨ ɨɫɧɨɜɧɿ 
ɮɭɧɤɰɿʀ ɿ, ɧɚ ɩɟɪɲɢɣ ɩɨɝɥɹɞ, є ɚɜɬɨɧɨɦɧɢɦ, ɧɟɩɨɜ’ɹɡɚɧɢɦ ɡ ɿɧɲɢɦɢ ɛɸɞɠɟɬɚɦɢ. ɉɪɨɬɟ ɩɪɢɜɟɞɟɧɚ ɫɢɫɬɟɦɚ 
ɛɸɞɠɟɬɿɜ ɬɿɫɧɨ ɩɨɜ’ɹɡɚɧɚ ɫɢɫɬɟɦɨɸ ɿɧɮɨɪɦɚɰɿɣɧɢɯ ɩɨɬɨɤɿɜ, ɳɨ ɜɢɦɚɝɚє ɹɤ ɩɪɨɮɟɫɿɣɧɨɝɨ ɿ ɜɿɞɩɨɜɿɞɚɥɶɧɨɝɨ 
ɩɿɞɯɨɞɭ ɤɨɠɧɨɝɨ ɞɨ ɜɢɤɨɧɚɧɧɹ ɫɜɨʀɯ ɿɧɫɬɢɬɭɰɿɣɧɢɯ ɮɭɧɤɰɿɣ ɬɚ ɮɨɪɦɭɜɚɧɧɹ ɜɥɚɫɧɢɯ ɞɨɯɨɞɿɜ, ɬɚɤ ɿ 
ɡɨɜɧɿɲɧɶɨɝɨ ɪɟɝɭɥɸɜɚɧɧɹ ɜ ɿɧɬɟɪɟɫɚɯ ɜɫɿɯ ɭɱɚɫɧɢɤɿɜ ɫɨɰɿɚɥɶɧɨ-ɟɤɨɧɨɦɿɱɧɨɝɨ ɜɿɞɬɜɨɪɟɧɧɹ. 
ɉɪɢɜɟɞɟɧɚ ɦɨɞɟɥɶ ɜɿɞɩɨɜɿɞɚє ɩɪɢɧɰɢɩɨɜɢɦ ɩɨɥɨɠɟɧɧɹɦ ɟɤɨɧɨɦɿɱɧɨʀ ɪɟɮɨɪɦɢ ɜ ɍɤɪɚʀɧɿ, ɡɚɩɪɨɩɨɧɨɜɚɧɨʀ 
ɭɪɹɞɨɦ, ɿ ɩɟɪɟɞɛɚɱɚє : ɮɿɧɚɧɫɨɜɭ ɞɟɰɟɧɬɪɚɥɿɡɚɰɿɸ; ɭɧɿɮɿɤɚɰɿɸ ɪɚɯɭɧɤɿɜ ɟɤɨɧɨɦɿɱɧɨɝɨ (ɛɭɯɝɚɥɬɟɪɫɶɤɨɝɨ) ɬɚ 
ɩɨɞɚɬɤɨɜɨɝɨ ɨɛɥɿɤɭ; ɛɸɞɠɟɬɧɭ ɚɜɬɨɧɨɦɿɸ ɪɟɝɿɨɧɿɜ ɣ ɿɧɲɢɯ ɫɭɛ’єɤɬɿɜ ɟɤɨɧɨɦɿɤɢ, ɫɬɢɦɭɥɸɜɚɧɧɹ ɿ ɜɢɪɿɜɧɸɜɚɧɧɹ 
ɞɨɯɨɞɿɜ, ɮɨɪɦɭɜɚɧɧɹ ɞɨɜɿɪɱɢɯ ɜɡɚєɦɨɜɿɞɧɨɫɢɧ ɦɿɠ ɭɱɚɫɧɢɤɚɦɢ ɫɨɰɿɚɥɶɧɨ-ɟɤɨɧɨɦɿɱɧɨɝɨ ɜɿɞɬɜɨɪɟɧɧɹ, 
ɜɡɚєɦɨɜɢɝɿɞɧɭ ɤɨɨɩɟɪɚɰɿɸ ɱɟɪɟɡ ɩɨɫɢɥɟɧɧɹ ɝɨɪɢɡɨɧɬɚɥɶɧɢɯ ɡɜ’ɹɡɤɿɜ, ɩɪɢɬɚɦɚɧɧɢɯ ɪɢɧɤɨɜɿɣ ɟɤɨɧɨɦɿɰɿ ɬɨɳɨ. 

ɇɛɭɠɧɛɭɣɲɨɛ ɧɩɟɠɦɷ ɟɩɬɦʀɟɡɠɨɨɺ ɬɭɛɦɩɞɩ ɫɩɢɝɣɭɥɮ 

ɇɚɜɟɞɟɧɚ ɜɢɳɟ ɦɨɞɟɥɶ (ɬɚɛɥɢɰɹ) ɦɨɠɟ ɛɭɬɢ ɩɪɨɿɧɬɟɪɩɪɟɧɬɨɜɚɧɚ ɹɤ ɫɩɪɨɳɟɧɚ ɆɋɊ. ȼ ɦɚɬɟɦɚɬɢɱɧɨɦɭ 
ɩɨɞɚɧɧɿ ɜɨɧɚ ɦɨɠɟ ɛɭɬɢ ɩɪɟɞɫɬɚɜɥɟɧɨɸ ɹɤ ɤɜɚɞɪɚɬɧɚ ɦɚɬɪɢɰɹ A (1) ɜɿɞɩɨɜɿɞɧɨʀ ɪɨɡɦɿɪɧɨɫɬɿ, ɹɤɚ ɜɤɥɸɱɚє 
ɛɥɨɤɢ ɪɹɞɤɿɜ-ɫɬɨɜɩɰɿɜ (ɩɿɞɦɚɬɪɢɰɶ), ɳɨ ɨɩɢɫɭɸɬɶ ɰɿɥɿɫɧɭ ɫɢɫɬɟɦɭ ɩɨɜ’ɹɡɚɧɢɯ ɛɸɞɠɟɬɿɜ: 
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   ,                                                        (1) 

ɞɟ P, D, K – ɛɥɨɤɢ (ɛɸɞɠɟɬɢ), ɳɨ ɨɩɢɫɭɸɬɶ ɜɿɞɩɨɜɿɞɧɨ ɩɪɨɰɟɫɢ ɜɢɪɨɛɧɢɰɬɜɚ ɿ ɭɬɜɨɪɟɧɧɹ ɞɨɯɨɞɭ, ɪɨɡɩɨɞɿɥɭ 
ɿ ɜɢɤɨɪɢɫɬɚɧɧɹ ɧɚɹɜɧɨɝɨ ɞɨɯɨɞɭ, ɭɬɜɨɪɟɧɧɹ ɤɚɩɿɬɚɥɭ; Y, S, C, I – ɛɥɨɤɢ, ɳɨ ɨɩɢɫɭɸɬɶ ɮɨɪɦɭɜɚɧɧɹ 
ɜɿɞɩɨɜɿɞɧɨ ɤɿɧɰɟɜɨɝɨ ɩɪɨɞɭɤɬɭ, ɡɚɨɳɚɞɠɟɧɶ, ɤɿɧɰɟɜɨɝɨ ɫɩɨɠɢɜɚɧɧɹ ɬɚ ɿɧɜɟɫɬɢɰɿɣ. 

ȼɟɤɬɨɪ ɪɟɫɭɪɫɧɢɯ ɬɚ ɨɪɝɚɧɿɡɚɰɿɣɧɢɯ ɨɛɦɟɠɟɧɶ (ɮɿɧɚɧɫɨɜɢɯ, ɥɸɞɫɶɤɢɯ ɿ ɬ.ɞ.) ɩɨɡɧɚɱɢɦɨ ɱɟɪɟɡ ȼ. Ɍɨɞɿ 
ɡɜ'ɹɡɨɤ ɦɚɬɪɢɰɿ Ⱥ ɬɚ ɜɟɤɬɨɪɚ ɨɛɦɟɠɟɧɶ ȼ ɦɨɠɧɚ ɩɨɞɚɬɢ ɹɤ ɥɿɧɿɣɧɭ ɫɢɫɬɟɦɭ ɡ ɲɭɤɚɧɢɦ 3-ɯ ɤɨɦɩɨɧɟɧɬɧɢɦ 
ɜɟɤɬɨɪɨɦ ɿɧɬɟɧɫɢɜɧɨɫɬɟɣ ɜɿɞɩɨɜɿɞɧɨ ɜɢɪɨɛɧɢɰɬɜɚ, ɫɩɨɠɢɜɚɧɧɹ ɬɚ ɿɧɜɟɫɬɭɜɚɧɧɹ ɡɚ ɞɨɩɨɦɨɝɨɸ ɫɢɫɬɟɦɢ 
ɥɿɧɿɣɧɢɯ ɚɥɝɟɛɪɚʀɱɧɢɯ ɪɿɜɧɹɧɶ (ɋɅȺɊ): 

Au B .                                                                            (2) 

əɤɳɨ ɞɥɹ ɩɨɱɚɬɤɨɜɨɝɨ ɦɨɦɟɧɬɭ ɪɨɡɜ’ɹɡɨɤ ɫɢɫɬɟɦɢ (2) ɩɪɢ ɡɚɞɚɧɢɯ A ɬɚ B є 0u , ɹɤɢɣ ɜɿɞɬɜɨɪɸє ɩɨɬɨɱɧɢɣ 

ɫɬɚɧ ɿɧɬɟɧɫɢɜɧɨɫɬɟɣ ɩɪɢ ɜɿɞɩɨɜɿɞɧɢɯ ɪɿɜɧɹɯ , , ,Y S C I , ɬɨ ɧɨɜɢɣ ɜɟɤɬɨɪ ɿɧɬɟɧɫɢɜɧɨɫɬɟɣ 0u  ɛɭɞɟ 
ɜɤɚɡɭɜɚɬɢ ɧɚ ɟɜɨɥɸɰɿɸ ɿɧɬɟɧɫɢɜɧɨɫɬɟɣ ɜ ɪɟɡɭɥɶɬɚɬɿ ɫɰɟɧɚɪɧɢɯ ɡɦɿɧ ɜ ɆɋɊ (ɦɚɬɪɢɰɿ Ⱥ). Ɍɚɤɿ ɡɦɿɧɢ ɦɨɠɭɬɶ 
ɛɭɬɢ ɡɭɦɨɜɥɟɧɿ ɧɚɩɪɚɜɥɟɧɨɸ ɟɜɨɥɸɰɿєɸ ɟɥɟɦɟɧɬɿɜ ɦɚɬɪɢɰɿ A , ɬɨɛɬɨ ɰɿɥɟɫɩɪɹɦɨɜɚɧɢɦɢ ɡɦɿɧɚɦɢ 
ɫɬɪɭɤɬɭɪɢ ɩɪɢɜɟɞɟɧɢɯ ɛɸɞɠɟɬɿɜ ɿ ɜɿɞɩɨɜɿɞɧɨɸ ɫɢɫɬɟɦɨɸ ɭɬɜɨɪɸɜɚɧɢɯ ɞɨɯɨɞɿɜ ,Y S . 

ɋɥɿɞ ɡɚɡɧɚɱɢɬɢ, ɳɨ ɡɦɿɧɢ ɜ ɦɚɬɪɢɰɿ Ⱥ ɦɚɸɬɶ ɫɜɨʀ ɨɛɦɟɠɟɧɧɹ, ɹɤɿ, ɡ ɨɞɧɨɝɨ ɛɨɤɭ, ɜɢɡɧɚɱɚɸɬɶɫɹ ɫɨɰɿɚɥɶɧɢɦɢ 
ɭɦɨɜɚɦɢ ɬɚ ɟɤɨɧɨɦɿɱɧɢɦɢ ɦɨɠɥɢɜɨɫɬɹɦɢ, ɚ ɡ ɿɧɲɨɝɨ ɛɨɤɭ, ɨɛɦɟɠɟɧɧɹɦɢ ɿɧɫɬɪɭɦɟɧɬɚɪɿɸ ɩɪɨɜɟɞɟɧɧɹ 
ɚɧɚɥɿɡɭ ɜɩɥɢɜɭ ɤɿɥɶɤɿɫɧɢɯ ɡɦɿɧ ɜ ɦɨɞɟɥɿ ɧɚ ɹɤɿɫɧɿ ɜɥɚɫɬɢɜɨɫɬɿ ɩɚɪɚɦɟɬɪɿɜ. Ɇɚɬɟɦɚɬɢɱɧɨ ɜɪɚɯɭɜɚɧɧɹ 
ɨɛɦɟɠɟɧɶ, ɜɤɚɡɚɧɢɯ ɜɢɳɟ, ɩɪɨɜɨɞɢɬɶɫɹ ɜɤɥɸɱɟɧɧɹɦ ɞɨɞɚɬɤɨɜɢɯ ɨɛɦɟɠɟɧɶ ɜ ɦɨɞɟɥɶ (2). 

Ȼɨɛɦʀɢ ɧɛɭɠɧɛɭɣɲɨɩʁ ɧɩɟɠɦʀ ɬɭɛɦɩɞɩ ɫɩɢɝɣɭɥɮ 

ɉɪɢ ɚɧɚɥɿɡɿ ɜɥɚɫɬɢɜɨɫɬɟɣ ɥɿɧɿɣɧɢɯ ɫɢɫɬɟɦ ɬɢɩɭ (2) ɩɪɨɩɨɧɭєɬɶɫɹ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɦɟɬɨɞɨɥɨɝɿɸ 
ɩɨɫɥɿɞɨɜɧɨɝɨ ɚɧɚɥɿɡɭ ɜɚɪɿɚɧɬɿɜ (ɉȺȼ) [ȼɨɥɨɲɢɧ, 2013] ɜ ɣɨɝɨ ɤɨɧɤɪɟɬɧɿɣ ɪɟɚɥɿɡɚɰɿʀ ɞɥɹ ɚɧɚɥɿɡɭ ɋɅȺɊ ɭ 
ɜɢɝɥɹɞɿ ɦɟɬɨɞɭ ɛɚɡɢɫɧɢɯ ɦɚɬɪɢɰɶ (ɆȻɆ) [Ʉɭɞɢɧ, 2007]. 

Ɉɛґɪɭɧɬɭɜɚɧɧɹ ɡɚɫɬɨɫɭɜɚɧɧɹ ɉȺȼ, ɡɨɤɪɟɦɚ, ɩɿɞɬɜɟɪɞɠɭєɬɶɫɹ ɪɟɡɭɥɶɬɚɬɚɦɢ, ɨɬɪɢɦɚɧɢɦɢ ɜ ДɌɢɧɛɷɪɯɷɧ, 
1967], ɳɨɞɨ ɞɨɫɥɿɞɠɟɧɧɹ ɬɚ ɭɩɪɚɜɥɿɧɧɹ ɜɟɥɢɤɢɦɢ ɟɤɨɧɨɦɿɱɧɢɦɢ ɫɢɫɬɟɦɚɦɢ. 

Ɇɨɞɟɥɸɜɚɧɧɹ ɫɤɥɚɞɧɢɯ ɟɤɨɧɨɦɿɱɧɢɯ ɩɪɨɰɟɫɿɜ ɥɿɧɿɣɧɢɦɢ ɦɨɞɟɥɹɦɢ ɡɚɝɚɥɨɦ ɧɟ ɞɚɸɬɶ ɝɥɨɛɚɥɶɧɨɝɨ 
ɪɨɡɜ’ɹɡɤɭ, ɚ ɥɢɲɟ ɥɨɤɚɥɶɧɢɣ. ɐɟ ɜɤɚɡɭє ɧɚ ɞɨɰɿɥɶɧɿɫɬɶ ɩɪɨɜɟɞɟɧɧɹ ɤɨɪɨɬɤɨɫɬɪɨɤɨɜɨɝɨ ɩɪɨɝɧɨɡɭɜɚɧɧɹ ɡɦɿɧ 
(ɫɬɪɭɤɬɭɪɢ ɞɨɫɥɿɞɠɭɜɚɧɢɯ ɛɸɞɠɟɬɿɜ ɬɚ ɜɿɞɩɨɜɿɞɧɢɯ ɩɨɬɨɤɿɜ), ɞɟ ɞɢɫɤɪɟɬɢɡɚɰɿɹ ɧɟɩɟɪɟɪɜɧɨɝɨ ɩɪɨɰɟɫɭ 
ɩɪɨɜɨɞɢɬɶɫɹ ɧɚ ɦɚɥɿ ɱɚɫɨɜɿ ɿɧɬɟɪɜɚɥɢ. Ɍɨɞɿ ɩɪɨɰɟɫ ɩɨɛɭɞɨɜɢ ɦɚɬɟɦɚɬɢɱɧɨʀ ɦɨɞɟɥɿ є ɛɚɝɚɬɨɤɪɨɤɨɜɢɦ 
(ɩɨɟɬɚɩɧɢɦ). Ɂɚɛɟɡɩɟɱɟɧɧɹ ɜɢɤɨɧɚɧɧɹ ɭɦɨɜ ɤɨɪɟɤɬɧɨɫɬɿ ɩɨɛɭɞɨɜɢ ɦɨɞɟɥɿ ɨɛɭɦɨɜɥɸє ɩɪɨɜɟɞɟɧɧɹ ɚɧɚɥɿɡɭ 
ɜɥɚɫɬɢɜɨɫɬɟɣ ɬɚ ɚɧɚɥɿɡɭ ɜɩɥɢɜɭ ɤɿɥɶɤɿɫɧɢɯ ɡɦɿɧ ɜɯɿɞɧɢɯ ɩɚɪɚɦɟɬɪɿɜ ɦɨɞɟɥɿ ɧɚ ɪɨɡɜ’ɹɡɨɤ. ɉɚɪɚɦɟɬɪɢ 
ɤɨɪɟɤɬɧɨʀ ɥɿɧɟɚɪɢɡɚɰɿʀ ɧɟɥɿɧɿɣɧɢɯ ɡɜ’ɹɡɤɿɜ ɥɿɧɿɣɧɢɦɢ ɦɨɠɭɬɶ ɛɭɬɢ ɞɨɫɹɝɧɭɬɿ ɜ ɤɥɚɫɿ ɫɥɚɛɨɧɟɥɿɧɿɣɧɢɯ ɫɢɫɬɟɦ 
ДɄɭɞɢɧ, 2007Ж ɭ ɜɢɝɥɹɞɿ (3). 

(.) (.) (.)

(.) (.) (.) 0

0 (.) (.)
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   

      ,                                           (3) 
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ɞɟ  . ( , , , , , , , )P D K C I Y St        , t – ɩɚɪɚɦɟɬɪ ɱɚɫɭ, , , , , , ,P D K C I Y S       – ɜɿɞɩɨɜɿɞɧɨ ɜɟɤɬɨɪɢ 

ɩɚɪɚɦɟɬɪɿɜ, ɳɨ ɜɩɥɢɜɚɸɬɶ ɡɚ ɧɟɥɿɧɿɣɧɿ ɮɭɧɤɰɿɨɧɚɥɶɧɿ ɡɦɿɧɢ ɜ ɛɥɨɤɚɯ ɦɚɬɪɢɰɶ , , , , , ,P D K C I Y S , D  

– ɨɩɢɫɭє ɡɦɿɧɢ ɭ ɪɨɡɩɨɞɿɥɿ ɬɚ ɜɢɤɨɪɢɫɬɚɧɧɿ ɤɿɧɰɟɜɨɝɨ ɩɪɨɞɭɤɬɭ. 
Ɍɨɞɿ ɮɨɪɦɭɜɚɧɧɹ ɞɨɫɥɿɞɠɟɧɧɹ ɨɫɧɨɜ ɫɬɚɥɨɝɨ ɪɨɡɜɢɬɤɭ ɧɚɰɿɨɧɚɥɶɧɨʀ ɟɤɨɧɨɦɿɤɢ ɛɭɞɟ ґɪɭɧɬɭɜɚɬɢɫɹ ɧɚ 
ɜɚɪɿɚɧɬɚɯ ɡɦɿɧ ɭ ɦɚɬɪɢɰɿ A , ɧɚɩɪɢɤɥɚɞ, ɳɨɞɨ ɩɨɥɿɬɢɤɢ ɭ ɫɮɟɪɚɯ : 

― ɜɢɪɨɛɧɢɰɬɜɚ ɿ ɭɬɜɨɪɟɧɧɹ ɞɨɯɨɞɭ (ɲɥɹɯɨɦ ɪɨɡɜɢɬɤɭ ɤɨɧɤɭɪɟɧɰɿʀ, ɡɧɢɠɟɧɧɹ ɫɨɛɿɜɚɪɬɨɫɬɿ ɜɿɬɱɢɡɧɹɧɨʀ 
ɩɪɨɞɭɤɰɿʀ ɿ ɮɨɪɦɭɜɚɧɧɹ ɭɦɨɜ ɞɥɹ ɿɧɜɟɫɬɭɜɚɧɧɹ ɡɚ ɦɨɞɟɥɥɸ «ɡɧɢɠɟɧɧɹ ɜɢɬɪɚɬ → ɡɛɿɥɶɲɟɧɧɹ 
ɞɨɯɨɞɿɜ → ɫɬɜɨɪɟɧɧɹ ɭɦɨɜ ɞɥɹ ɿɧɜɟɫɬɭɜɚɧɧɹ», ɡɦɿɧɢ ɫɢɫɬɟɦɢ ɪɟɝɭɥɹɬɨɪɧɨʀ ɩɨɥɿɬɢɤɢ ɬɨɳɨ); 

― ɪɨɡɩɨɞɿɥɭ ɬɚ ɜɢɤɨɪɢɫɬɚɧɧɹ ɧɚɹɜɧɨɝɨ ɞɨɯɨɞɭ (ɲɥɹɯɨɦ ɩɥɚɧɭɜɚɧɧɹ ɞɨɯɨɞɿɜ, ɡɦɿɧ ɭ ɮɨɪɦɭɜɚɧɧɿ ɿ 
ɪɨɡɩɨɞɿɥɿ ȼȼɉ, ɭ ɮɨɪɦɭɜɚɧɧɿ ɞɨɯɨɞɿɜ ɬɚ ɦɨɠɥɢɜɨɫɬɹɯ ɿɧɜɟɫɬɭɜɚɧɧɹ ɫɭɛ’єɤɬɿɜ ɟɤɨɧɨɦɿɤɢ ɬɚ ɿɧ.); 

― ɭɬɜɨɪɟɧɧɹ ɤɚɩɿɬɚɥɭ (ɲɥɹɯɨɦ ɩɿɞɬɪɢɦɤɢ ɫɬɿɣɤɨɫɬɿ ɮɿɧɚɧɫɨɜɨɝɨ ɫɟɤɬɨɪɭ ɬɚ ɣɨɝɨ ɥɿɤɜɿɞɧɨɫɬɿ ɬɚ ɿɧ.); 
― ɡɨɜɧɿɲɧɶɨɟɤɨɧɨɦɿɱɧɨʀ ɞɿɹɥɶɧɨɫɬɿ (ɲɥɹɯɨɦ ɫɩɪɢɹɧɧɹ ɿ ɪɨɡɜɢɬɤɭ ɟɤɫɩɨɪɬɧɨɝɨ ɩɨɬɟɧɰɿɚɥɭ ɜ ɭɦɨɜɚɯ 

ɦɿɠɧɚɪɨɞɧɨɝɨ ɩɨɞɿɥɭ ɩɪɚɰɿ ɬɚ ɜɿɞɤɪɢɬɨɫɬɿ ɪɢɧɤɿɜ, ɩɿɞɬɪɢɦɤɢ ɫɩɪɢɹɬɥɢɜɢɯ ɜɧɭɬɪɿɲɧɿɯ ɿ ɡɨɜɧɿɲɧɿɣ 
ɦɚɤɪɨɟɤɨɧɨɦɿɱɧɢɯ ɩɪɨɩɨɪɰɿɣ ɬɚ ɫɬɚɥɨɫɬɿ ɜɿɞɩɨɜɿɞɧɨʀ ɫɢɫɬɟɦɢ ɞɨɯɨɞɿɜ ɬɚ ɿɧ.). 

Ƚɣɬɨɩɝɥɣ 

Ʉɨɧɰɟɩɰɿɹ ɚɧɚɥɿɡɭ ɬɚ ɩɪɢɣɧɹɬɬɹ ɪɿɲɟɧɶ ɩɪɢ ɦɨɞɟɥɸɜɚɧɧɿ ɫɬɚɥɨɝɨ ɪɨɡɜɢɬɤɭ ɟɤɨɧɨɦɿɱɧɨʀ ɫɢɫɬɟɦɢ ɩɨɥɹɝɚє ɭ: 
1) ɦɚɬɟɦɚɬɢɱɧɨɦɭ ɩɪɟɞɫɬɚɜɥɟɧɧɿ ɿɧɮɨɪɦɚɰɿɣɧɨʀ ɦɨɞɟɥɿ ɉɟɬɟɪɚ ɮɨɧ ɞɟɪ Ʌɿɩɩɟ ɭ ɜɢɝɥɹɞɿ ɫɢɫɬɟɦɢ ɥɿɧɿɣɧɢɯ 
ɚɥɝɟɛɪɚʀɱɧɢɯ ɪɿɜɧɹɧɶ ɜɟɥɢɤɨʀ ɪɨɡɦɿɪɧɨɫɬɿ; 2) ɞɨɫɥɿɞɠɟɧɧɸ ɡɦɿɧɢ ɜɩɥɢɜɭ ɩɚɪɚɦɟɬɪɿɜ ɦɨɞɟɥɿ ɧɚ ʀʀ ɪɨɡɜ’ɹɡɨɤ; 
3) ɡɚɫɬɨɫɭɜɚɧɧɸ ɞɨ ɚɧɚɥɿɡɭ ɱɭɬɥɢɜɨɫɬɿ ɦɨɞɟɥɿ ɦɟɬɨɞɨɥɨɝɿʀ ɩɨɫɥɿɞɨɜɧɨɝɨ ɚɧɚɥɿɡɭ ɜɚɪɿɚɧɬɿɜ ɭ ɣɨɝɨ 
ɿɧɬɟɪɩɪɟɬɚɰɿʀ ɭ ɜɢɝɥɹɞɿ ɦɟɬɨɞɭ ɛɚɡɢɫɧɢɯ ɦɚɬɪɢɰɶ. 

ȼʀɜɦʀɩɞɫɛɯʀɺ 

[1] System of National Accounts 2008. United Nations. – New York: UN, 2009, 722p. (ST/ESA/STAT/SER.F/2/REV.5). 

[2] Use of Macro Accounts in Policy Analysis. United Nations. – New York: UN, 2002, 333p. (ST/ESA/STAT/SER.F/81). 
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ȻɈȻɆɃɂ ɌȽɉɄɌɍȽ ɈɀɒЁɍɅɃɐ ɉȼɉȼɔɀɈɃɄ ɇɀɍɉȿɉȽ ɋȻɌɊɋɀȿɀɆɀɈɃɚ   

Ȼɦɠɥɬɠɤ Ƚɩɦɩɳɣɨ, Ƚɛɬɣɦɣɤ Ɇɛɝɠɫ  

Ⱥɧɧɨɬɚɰɢɹ: Ɋɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɩɪɢɦɟɧɟɧɢɟ ɬɟɨɪɢɢ ɧɟɱёɬɤɢɯ ɦɧɨɠɟɫɬɜ ɤ ɤɥɚɫɫɢɱɟɫɤɨɣ ɡɚɞɚɱɟ 
ɪɚɫɩɪɟɞɟɥɟɧɢɹ. ɉɪɟɞɥɚɝɚɸɬɫɹ ɧɟɱёɬɤɢɟ ɨɛɨɛɳɟɧɢɹ ɤɥɚɫɫɢɱɟɫɤɢɯ ɦɟɬɨɞɨɜ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɢ ɞɚɟɬɫɹ 
ɚɧɚɥɢɡ ɧɟɤɨɬɨɪɵɯ ɢɯ ɫɜɨɣɫɬɜ. 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɡɚɞɚɱɢ ɪɚɫɩɪɟɞɟɥɟɧɢɹ, ɧɟɱɟɬɤɢɟ ɦɨɞɟɥɢ ɢ ɦɟɬɨɞɵ, ɦɟɬɨɞɵ ɪɚɫɩɪɟɞɟɥɟɧɢɹ . 

Ƚɝɠɟɠɨɣɠ 

ɉɪɨɛɥɟɦɵ ɪɚɫɩɪɟɞɟɥɟɧɢɹ (ɪɟɫɭɪɫɨɜ, ɡɚɬɪɚɬ, ɩɪɢɛɵɥɢ) ɜ ɫɨɜɪɟɦɟɧɧɨɦ ɝɥɨɛɚɥɢɡɢɪɨɜɚɧɧɨɦ ɦɢɪɟ ɜɵɯɨɞɹɬ 
ɧɚ ɨɞɧɨ ɢɡ ɜɟɞɭɳɢɯ ɦɟɫɬ ɜ ɫɢɫɬɟɦɟ ɩɪɢɨɪɢɬɟɬɨɜ ɰɢɜɢɥɢɡɚɰɢɢ. ɋɨɜɪɟɦɟɧɧɵɣ ɷɬɚɩ ɢɡɭɱɟɧɢɹ ɩɪɨɛɥɟɦ 
ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɧɚɱɢɧɚɟɬɫɹ ɜ 70-ɯ ɝɨɞɚɯ ɩɪɨɲɥɨɝɨ ɫɬɨɥɟɬɢɹ ɜ ɫɜɹɡɢ ɫ ɢɡɜɟɫɬɧɵɦɢ ɫɨɰɢɚɥɶɧɨ-

ɷɤɨɧɨɦɢɱɟɫɤɢɦɢ ɩɨɬɪɹɫɟɧɢɹɦɢ ɜɨ ɦɧɨɝɢɯ ɫɬɪɚɧɚɯ ɦɢɪɚ. Ɉɞɧɨɣ ɢɡ ɩɟɪɜɵɯ ɪɚɛɨɬ, ɩɨɫɜɹɳɟɧɧɵɯ ɞɚɧɧɨɣ 
ɬɟɦɚɬɢɤɟ, ɛɵɥɚ ɪɚɛɨɬɚ Ȼ. Ɉ'ɇɢɥɚ ДO’NОТХХ, 1982Ж, ɜ ɤɨɬɨɪɨɣ ɢɫɫɥɟɞɭɸɬɫɹ ɩɪɨɛɥɟɦɵ ɪɚɫɩɪɟɞɟɥɟɧɢɹ 
ɧɚɫɥɟɞɫɬɜɚ ɧɚ ɛɚɡɟ ɦɚɬɟɪɢɚɥɨɜ ɢɡ Ɍɚɥɦɭɞɚ. Ⱥɧɚɥɢɡɭ ɩɪɨɛɥɟɦ ɛɚɧɤɪɨɬɫɬɜɚ ɱɟɪɟɡ ɩɪɢɡɦɭ ɬɟɨɪɢɢ 
ɤɨɨɩɟɪɚɬɢɜɧɵɯ ɢɝɪ ɛɵɥɚ ɩɨɫɜɹɳɟɧɚ ɢ ɤɥɸɱɟɜɚɹ ɫɬɚɬɶɹ Ɋ. Ⱥɭɦɚɧɧɚ (ɥɚɭɪɟɚɬɚ ɩɪɟɦɢɢ ɢɦ. ɇɨɛɟɥɹ 
Ⱥɤɚɞɟɦɢɢ ɧɚɭɤ ɒɜɟɰɢɢ ɩɨ ɷɤɨɧɨɦɢɤɟ ɡɚ 2005 ɝɨɞ) ɢ Ɇ. Ɇɚɲɥɟɪɚ «Ɍɟɨɪɟɬɢɤɨ-ɢɝɪɨɜɨɣ ɚɧɚɥɢɡ ɡɚɞɚɱɢ ɨ 
ɛɚɧɤɪɨɬɫɬɜɟ ɢɡ Ɍɚɥɦɭɞɚ» ДAЮЦКЧЧ, MКЬМСХОЫ, 1985Ж. ɋɪɟɞɢ ɞɪɭɝɢɯ ɪɚɛɨɬ ɫɥɟɞɭɟɬ ɭɩɨɦɹɧɭɬɶ ɬɚɤɠɟ ɫɬɚɬɶɸ 
ɉ. əɧɝɚ ДВШЮЧР, 1988Ж, ɜ ɤɨɬɨɪɨɣ ɩɪɨɛɥɟɦɚ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɢɡɭɱɚɟɬɫɹ ɱɟɪɟɡ ɩɪɢɡɦɭ ɧɚɥɨɝɨɨɛɥɨɠɟɧɢɹ. 
Ɇɟɬɨɞɵ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɢ ɢɯ ɚɤɫɢɨɦɚɬɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɡɚɰɢɹ ɢɫɫɥɟɞɭɟɬɫɹ ɢ ɪɚɡɪɚɛɚɬɵɜɚɟɬɫɹ ɬɚɤɢɦɢ 
ɭɱɟɧɵɦɢ ɤɚɤ ɗ. Ɇɭɥɟɧ [Moulin, 1991, 2001Ж, Ʉ. Ƚɟɪɪɟɪɨ ДHОЫЫОЫШ, VТХХКЫ, 2001Ж, ȼ. Ɍɨɦɩɫɨɧ ДTСШЦЬШЧ, 2013Ж ɢ 
ɞɪɭɝɢɦɢ, ɜ ɬɨɦ ɱɢɫɥɟ ɢ ДVШХШЬСвЧ, LКЯОЫ, 2013Ж. ɋɨɜɪɟɦɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɜ ɦɨɞɟɥɢɪɨɜɚɧɢɢ ɪɚɫɩɪɟɞɟɥɟɧɢɹ 
ɡɚɬɪɚɬ (ɩɪɢɛɵɥɢ) ɢɡɥɨɠɟɧɵ ɜ ɨɛɡɨɪɟ ȼ. Ɍɨɦɩɫɨɧɚ ДTСШЦЬШЧ, 2013Ж. 

Ɋɩɬɭɛɨɩɝɥɛ ɢɛɟɛɲɣ 

Ɂɚɞɚɱɚ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɬɪɨɣɤɨɣ (N,ɫ,b) ДVШХШЬСвЧ, 2010Ж, ɝɞɟ N – ɤɨɧɟɱɧɨɟ ɦɧɨɠɟɫɬɜɨ 
ɚɝɟɧɬɨɜ, ɧɟɨɬɪɢɰɚɬɟɥɶɧɨɟ ɜɟɳɟɫɬɜɟɧɧɨɟ ɱɢɫɥɨ ɫ ɨɩɪɟɞɟɥɹɟɬ ɤɨɥɢɱɟɫɬɜɨ ɪɟɫɭɪɫɨɜ (ɡɚɬɪɚɬ ɢɥɢ ɩɪɢɛɵɥɢ), 
ɤɨɬɨɪɵɟ ɧɟɨɛɯɨɞɢɦɨ ɪɚɫɩɪɟɞɟɥɢɬɶ, ɜɟɤɬɨɪ  i i N

b b


  ɨɩɪɟɞɟɥɹɟɬ ɞɥɹ ɤɚɠɞɨɝɨ ɚɝɟɧɬɚ ɿ ɟɝɨ ɡɚɹɜɤɭ ib  

(ɡɚɩɚɫ ɞɟɧɟɝ), ɩɪɢɱɟɦ 
n

i
i

b



1

0  ɢ 

, : .
n

i i
i

b i N c b


    
1

0 0  (1) 

Ɋɟɲɟɧɢɟɦ ɡɚɞɚɱɢ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɹɜɥɹɟɬɫɹ ɜɟɤɬɨɪ  i i N
x x


 , ɤɨɬɨɪɵɣ ɫɬɚɜɢɬ ɜ ɫɨɨɬɜɟɬɫɬɜɢɟ ɤɚɠɞɨɦɭ 

ɚɝɟɧɬɭ ɿ ɟɝɨ ɞɨɥɸ ix , ɩɪɢɱёɦ 

,i ix b 0  

: .i
i N

i N x c


    

(2) 

(3) 

Ɇɟɬɨɞ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɨɬɨɛɪɚɠɟɧɢɟɦ r, ɤɨɬɨɪɨɟ ɤɚɠɞɨɣ ɬɪɨɣɤɟ (N,ɫ,b) ɫɬɚɜɢɬ ɜ ɫɨɨɬɜɟɬɫɬɜɢɟ 
ɜɟɤɬɨɪ ɪɚɫɩɪɟɞɟɥɟɧɢɹ  i i N

x x


 , ( , , )x r N c b . 
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Ɉɫɧɨɜɧɵɦɢ ɦɟɬɨɞɚɦɢ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɜ «ɧɚɥɨɝɨɜɨɣ» ɢɧɬɟɪɩɪɟɬɚɰɢɢ ɉ. əɧɝɚ [Voloshyn, 2010], [Thomson, 

2013] ɹɜɥɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ: 1) ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɵɣ ɧɚɥɨɝ; 2) ɩɨɞɭɲɧɵɣ ɧɚɥɨɝ (ɤɚɤ ɨɛɨɛɳɟɧɢɟ 
ɜɵɪɚɜɧɢɜɚɧɢɹ ɡɚɬɪɚɬ); 3) ɭɪɨɜɧɟɜɵɣ ɧɚɥɨɝ (ɤɚɤ ɨɛɨɛɳɟɧɢɟ ɜɵɪɚɜɧɢɜɚɧɢɹ ɩɪɢɛɵɥɢ); 4) Ɍɚɥɦɭɞɢɱɟɫɤɢɣ 
ɦɟɬɨɞ (ɤɚɤ ɨɛɨɛɳɟɧɢɟ ɩɨɞɭɲɧɨɝɨ ɢ ɭɪɨɜɧɟɜɨɝɨ ɧɚɥɨɝɚ, ɤɨɬɨɪɨɟ ɛɚɡɢɪɭɟɬɫɹ ɧɚ ɧɟɤɨɣ ɡɚɞɚɱɟ ɢɡ Ɍɚɥɦɭɞɚ 
[Aumann, Maschler, 1985]); 5) «ɨɛɪɚɬɧɵɣ» Ɍɚɥɦɭɞɢɱɟɫɤɢɣ ɦɟɬɨɞ (ɦɟɬɨɞ, ɞɜɨɣɫɬɜɟɧɧɵɣ ɤ Ɍɚɥɦɭɞɢɱɟɫɤɨɦɭ); 
6) ɦɟɬɨɞ ɉɢɧɢɥɚ (ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɩɨ ɷɬɨɦɭ ɦɟɬɨɞɭ ɫɨɜɩɚɞɚɟɬ ɫ ɪɚɫɩɪɟɞɟɥɟɧɢɟɦ ɩɨ Ɍɚɥɦɭɞɢɱɟɫɤɨɦɭ 
ɦɟɬɨɞɭ, ɟɫɥɢ ɫɭɦɦɚ ɡɚɩɚɫɨɜ ɚɝɟɧɬɨɜ ɦɟɧɶɲɟ ɩɨɥɨɜɢɧɵ ɮɨɧɞɚ ɪɚɫɩɪɟɞɟɥɟɧɢɹ, ɢ ɫ ɪɚɫɩɪɟɞɟɥɟɧɢɟɦ ɩɨ 
ɨɛɪɚɬɧɨɦɭ Ɍɚɥɦɭɞɢɱɟɫɤɨɦɭ ɦɟɬɨɞɭ ɜ ɢɧɵɯ ɫɥɭɱɚɹɯ; ɷɬɨɬ ɦɟɬɨɞ ɦɟɧɟɟ ɢɡɜɟɫɬɧɵɣ, ɯɨɬɹ ɩɪɟɞɥɨɠɟɧ ɜ 
ɬɚɥɦɭɞɢɱɟɫɤɨɣ ɥɢɬɟɪɚɬɭɪɟ ɟɳɟ ɜ 1861 ɝɨɞɭ [Thomson, 2013]). ɉɪɢɜɟɞɟɧɧɵɟ ɦɟɬɨɞɵ ɛɭɞɟɦ ɧɚɡɵɜɚɬɶ 
«ɱёɬɤɢɦɢ», ɜ ɩɪɨɬɢɜɨɜɟɫ «ɧɟɱёɬɤɢɦ», ɤɨɬɨɪɵɟ ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɞɚɥɟɟ ɢ ɤɨɬɨɪɵɟ ɛɚɡɢɪɭɸɬɫɹ ɧɚ ɬɟɨɪɢɢ 
ɧɟɱёɬɤɢɯ ɦɧɨɠɟɫɬɜ.  

Ɉɠɲёɭɥɣɠ ɩɜɩɜɴɠɨɣɺ ɧɠɭɩɟɩɝ ɫɛɬɪɫɠɟɠɦɠɨɣɺ 

ɉɪɢ ɧɟɱёɬɤɨɦ ɨɛɨɛɳɟɧɢɢ ɦɟɬɨɞɚ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɡɚɬɪɚɬ r(N,c,b) ɩɪɢɯɨɞɢɦ ɤ ɪɟɲɟɧɢɸ ɫɥɟɞɭɸɳɟɣ 
ɩɚɪɚɦɟɬɪɢɱɟɫɤɨɣ (ɨɬɧɨɫɢɬɟɥɶɧɨ ɩɚɪɚɦɟɬɪɚ  ,   0 1) ɡɚɞɚɱɢ [Voloshyn, Laver, 2013]: 

 (4) 

(5) 

(6) 

(7) 

Ɍɭɬ 1N , 2N  ( 1 2N N N  ) – ɪɚɡɛɢɟɧɢɟ ɦɧɨɠɟɫɬɜɚ ɚɝɟɧɬɨɜ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɞɨɥɢ ɡɚɬɪɚɬ ɤɨɬɨɪɵɯ 

ɹɜɥɹɸɬɫɹ ɩɪɚɜɨɫɬɨɪɨɧɧɢɦɢ ɧɟɱёɬɤɢɦɢ ɱɢɫɥɚɦɢ ɬɪɟɭɝɨɥɶɧɨɝɨ ɜɢɞɚ,   1
ˆ, , ,i i ix x x i N    ɢ 

  2
ˆ , ,j j jx x x j N  

 
 ˆ,i i ix x x , ɫ ɮɭɧɤɰɢɹɦɢ ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ ,k k N   , ɝɞɟ ˆ ( , , )kx r N c b  ɞɥɹ 

ɜɫɟɯ k N , 
1

ˆ
n

i
i

x c


 . Ⱦɚɥɟɟ ɛɭɞɟɦ ɩɪɟɞɩɨɥɚɝɚɬɶ, ɱɬɨ ɚɝɟɧɬɵ ɭɩɨɪɹɞɨɱɟɧɵ ɩɨ ɭɜɟɥɢɱɟɧɢɸ ɢɯ ɞɟɧɟɠɧɵɯ 

ɡɚɩɚɫɨɜ. 

ɉɭɫɬɶ ɜɟɤɬɨɪ  , ,..., ;nx x x 1 2  ɹɜɥɹɟɬɫɹ ɪɟɲɟɧɢɟɦ ɡɚɞɚɱɢ (4)-(7). Ɍɨɝɞɚ ɜɟɤɬɨɪ  , ,..., nx x x1 2  ɧɚɡɵɜɚɟɬɫɹ 

ɪɚɫɩɪɟɞɟɥɟɧɢɟɦ ɡɚɬɪɚɬ ɩɪɢ ɧɟɱёɬɤɨɦ ɨɛɨɛɳɟɧɢɢ ɦɟɬɨɞɚ ( , , )r N c b , ɚ ɩɚɪɚɦɟɬɪ   ɯɚɪɚɤɬɟɪɢɡɭɟɬ 

ɫɨɝɥɚɫɨɜɚɧɧɨɫɬɶ ɭɱɚɫɬɧɢɤɨɜ ɦɚɤɫɢɦɚɥɶɧɨɣ ɤɨɚɥɢɰɢɢ N. 

ȼ ɨɛɳɟɦ ɫɥɭɱɚɟ ɪɟɲɟɧɢɟ ɨɛ ɨɬɧɟɫɟɧɢɢ ɤɨɧɤɪɟɬɧɨɝɨ ɚɝɟɧɬɚ ɤ ɝɪɭɩɩɟ 
1N  ɢɥɢ 

2N  ɨɫɬɚɟɬɫɹ ɧɚ ɭɫɦɨɬɪɟɧɢɟ 
ɥɢɰɚ, ɩɪɢɧɢɦɚɸɳɟɝɨ ɪɟɲɟɧɢɹ (ɅɉɊ), ɯɨɬɹ ɞɚɧɧɵɣ ɜɵɛɨɪ ɦɨɠɟɬ ɡɚɜɢɫɟɬɶ ɢ ɨɬ ɤɨɧɤɪɟɬɧɨɝɨ ɦɟɬɨɞɚ 
ɪɚɫɩɪɟɞɟɥɟɧɢɹ. 

ɉɪɟɞɥɚɝɚɟɬɫɹ ɫɥɟɞɭɸɳɢɣ ɚɥɝɨɪɢɬɦ ɞɥɹ ɩɨɢɫɤɚ ɞɨɥɟɣ ɡɚɬɪɚɬ ɚɝɟɧɬɨɜ ɞɥɹ ɧɟɱёɬɤɨɝɨ ɨɛɨɛɳɟɧɢɹ ɦɟɬɨɞɚ 
ɪɚɫɩɪɟɞɟɥɟɧɢɹ r: 

1. ȼɵɱɢɫɥɹɸɬɫɹ ɞɨɥɢ ɡɚɬɪɚɬ ɚɝɟɧɬɨɜ ˆ ( , , )ix r N c b  ɩɨ ɜɵɛɪɚɧɧɨɦɭ ɦɟɬɨɞɭ ɪɚɫɩɪɟɞɟɥɟɧɢɹ r; 

2. Ɇɧɨɠɟɫɬɜɨ ɚɝɟɧɬɨɜ ɩɨ ɧɟɤɨɬɨɪɨɦɭ ɩɪɚɜɢɥɭ ɞɟɥɢɬɫɹ ɧɚ ɞɜɟ ɩɨɞɝɪɭɩɩɵ: 1N  ɿ 2N ; 

3. ɍɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɜɟɥɢɱɢɧɵ ɭɫɬɭɩɨɤ ɞɥɹ ɚɝɟɧɬɨɜ ɢɡ ɩɟɪɜɨɣ   ( i N 1 ) ɢ ɜɬɨɪɨɣ   

( \j N N N 2 1 ) ɝɪɭɩɩ – ɧɚ ɫɤɨɥɶɤɨ ɩɪɨɰɟɧɬɨɜ ɨɬ ɜɟɥɢɱɢɧɵ ˆ
ix  ɚɝɟɧɬɵ ɩɟɪɜɨɣ ɝɪɭɩɩɵ ɠɟɥɚɸɬ ɡɚɩɥɚɬɢɬɶ 
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ɦɟɧɶɲɟ, ɚ ɚɝɟɧɬɵ ɜɬɨɪɨɣ –ɫɨɝɥɚɫɧɵ ɡɚɩɥɚɬɢɬɶ ɛɨɥɶɲɟ ɜɟɥɢɱɢɧɵ, ɤɨɬɨɪɭɸ ɩɪɢɩɢɫɵɜɚɟɬ ɢɦ ɦɟɬɨɞ 
ɪɚɫɩɪɟɞɟɥɟɧɢɹ r. ɇɚɯɨɞɢɦ    ˆ ,i ix x i N   11  ɢ   ˆ ,j jx x j N   21 . 

4. ȼɟɥɢɱɢɧɵ ɡɚɬɪɚɬ ɚɝɟɧɬɨɜ ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɤɚɤ ɩɪɚɜɨɫɬɨɪɨɧɧɢɟ ɧɟɱёɬɤɢɟ ɱɢɫɥɚ ɬɪɟɭɝɨɥɶɧɨɝɨ 
ɜɢɞɚ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ  ˆ,ii ix x x  ɫ ɮɭɧɤɰɢɟɣ ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ  i ix  (

1i N ) ɢ  ˆ ,i i ix x x   j N 2  ɫ 

ɮɭɧɤɰɢɟɣ ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ  i ix ; 

5. Ɏɨɪɦɢɪɭɟɬɫɹ ɡɚɞɚɱɚ ɥɢɧɟɣɧɨɝɨ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɜɢɞɚ (4)-(7), ɪɟɲɟɧɢɟɦ ɤɨɬɨɪɨɣ ɹɜɥɹɟɬɫɹ 
ɨɩɬɢɦɚɥɶɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ  , ,..., nx x x1 2  ɢ ɫɬɟɩɟɧɶ ɫɨɝɥɚɫɨɜɚɧɧɨɫɬɢ ɦɧɟɧɢɣ ɚɝɟɧɬɨɜ ɨ ɤɨɪɪɟɤɰɢɢ ɞɨɥɟɣ 

ɡɚɬɪɚɬ  .   0 1 . ȿɫɥɢ ɩɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɧɟ ɭɞɨɜɥɟɬɜɨɪɹɸɬ ɅɉɊ, ɩɟɪɟɯɨɞɢɦ ɤ ɩ.3. ɂɧɚɱɟ 
ɪɚɛɨɬɚ ɚɥɝɨɪɢɬɦɚ ɡɚɤɨɧɱɟɧɚ. 

ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɪɟɲɟɧɢɟ  , ,..., ;nx x x 1 2  ɡɚɞɚɱɢ (4)-(7) ɜɫɟɝɞɚ ɫɭɳɟɫɬɜɭɟɬ, ɩɪɢɱёɦ ( , ). 0 1  Ȼɨɥɟɟ 
ɬɨɝɨ, ɟɝɨ ɦɨɠɧɨ ɧɚɣɬɢ ɚɧɚɥɢɬɢɱɟɫɤɢ [Voloshyn, Laver, 2014]. 

ɉɨɫɤɨɥɶɤɭ ɮɭɧɤɰɢɢ ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ ɚɝɟɧɬɨɜ ɹɜɥɹɸɬɫɹ ɩɪɚɜɨɫɬɨɪɨɧɧɢɦɢ ɧɟɱёɬɤɢɦɢ ɱɢɫɥɚɦɢ, ɨɛɨɡɧɚɱɢɦ  
L
kx  ɥɟɜɵɣ ɤɨɧɟɰ ɢɧɬɟɪɜɚɥɚ ɧɟɱɟɬɤɨɫɬɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɧɟɱёɬɤɨɝɨ ɱɢɫɥɚ, ɚ ɱɟɪɟɡ R

kx  - ɩɪɚɜɵɣ. 

ɀɟɥɚɟɦɚɹ ɞɨɥɹ ɡɚɬɪɚɬ ɚɝɟɧɬɚ k ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɧɟɱёɬɤɢɦ ɱɢɫɥɨɦ  , ,L R
k kx x k N  . 
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k k k kx x x x  0 , k N  . 

Ⱦɥɹ ɫɭɳɟɫɬɜɨɜɚɧɢɹ ɞɨɩɭɫɬɢɦɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɡɚɬɪɚɬ, ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɟɧɢɟ ɧɟɪɚɜɟɧɫɬɜɚ 
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ɉɪɟɞɩɨɥɨɠɢɦ, ɱɬɨ ɡɚɞɚɧ ɧɟɤɨɬɨɪɵɣ ɭɪɨɜɟɧɶ 0 . Ɍɨɝɞɚ ɫɩɪɚɜɟɞɥɢɜɵɦ ɹɜɥɹɟɬɫɹ ɧɟɪɚɜɟɧɫɬɜɨ 
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Ɍɨ ɟɫɬɶ,   0

1
1

2
 ɞɥɹ ɥɸɛɨɝɨ ɞɨɩɭɫɬɢɦɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɡɚɬɪɚɬ, ɩɪɢɱɟɦ  0

1

2
 ɬɨɥɶɤɨ ɟɫɥɢ 

ˆ ˆ
i j

i N j N

x x
 

  
1 2

. 

Ⱦɥɹ ɱёɬɤɢɯ ɦɟɬɨɞɨɜ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɫɭɳɟɫɬɜɭɟɬ ɯɨɪɨɲɨ ɪɚɡɪɚɛɨɬɚɧɧɚɹ ɫɢɫɬɟɦɚ ɚɤɫɢɨɦ, ɫ ɩɨɦɨɳɶɸ 
ɤɨɬɨɪɵɯ ɦɨɠɧɨ ɯɚɪɚɤɬɟɪɢɡɢɪɨɜɚɬɶ ɷɬɢ ɦɟɬɨɞɵ. Ⱦɥɹ ɧɟɱɟɬɤɢɯ ɦɟɬɨɞɨɜ, ɜ ɨɛɳɟɦ ɫɥɭɱɚɟ, ɞɚɧɧɵɟ 
ɯɚɪɚɤɬɟɪɢɡɚɰɢɢ ɧɟ ɢɦɟɸɬ ɦɟɫɬɚ, ɯɨɬɹ ɧɟɤɨɬɨɪɵɟ ɫɜɨɣɫɬɜɚ («Ɋɚɜɧɨɟ ɨɬɧɨɲɟɧɢɟ ɤ ɪɚɜɧɵɦ», 
«ɋɨɝɥɚɫɨɜɚɧɧɨɫɬɶ ɫ ɧɭɥёɦ», «ɇɟɡɚɜɢɫɢɦɨɫɬɶ ɨɬ ɲɤɚɥɵ», «ɍɩɨɪɹɞɨɱɢɜɚɧɢɟ» ɢ ɞɪ..) ɯɚɪɚɤɬɟɪɧɵ ɤɚɤ 
ɱёɬɤɢɦ, ɬɚɤ ɢ ɧɟɱёɬɤɢɦ ɦɟɬɨɞɚɦ [Voloshyn, Laver, 2014]. 
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Ɍɦɮɲɛɤ ɨɠɲёɭɥɣɰ ɢɛɭɫɛɭ 

ɉɭɫɬɶ ɡɚɬɪɚɬɵ  cccc ,ˆ,  ɹɜɥɹɸɬɫɹ ɧɟɱёɬɤɢɦ ɱɢɫɥɨɦ ɬɪɟɭɝɨɥɶɧɨɝɨ ɜɢɞɚ.  Ɉɞɧɢɦ ɢɡ ɜɚɪɢɚɧɬɨɜ ɪɟɲɟɧɢɹ 
ɞɚɧɧɨɣ ɡɚɞɚɱɢ ɟɫɬɶ ɪɚɡɛɢɟɧɢɟ ɟё ɧɚ ɞɜɟ ɩɨɞɡɚɞɚɱɢ – ɡɚɞɚɱɭ «ɨɩɬɢɦɢɫɬɚ» (ɡɚɬɪɚɬɵ «ɧɟɛɨɥɶɲɢɟ», ɬ.ɟ. ˆ,c c c   ) ɢ ɡɚɞɚɱɭ «ɩɟɫɫɢɦɢɫɬɚ» (ɡɚɬɪɚɬɵ «ɛɨɥɶɲɢɟ», ɬ.ɟ.  ccc ,ˆ ). Ⱦɥɹ ɡɚɞɚɱɢ ɨɩɬɢɦɢɫɬɚ 

1 1
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1 1
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 
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 (8) 

Ɂɧɚɱɟɧɢɹ 0  ɢ kx , k N  , ɜɵɱɢɫɥɹɸɬɫɹ ɩɨ ɜɵɲɟɩɪɢɜɟɞɟɧɧɵɦ ɮɨɪɦɭɥɚɦ ɢɡ ɪɚɫɱɟɬɚ, ɱɬɨ 0c c . 

Ɂɚɞɚɱɚ ɩɟɫɫɢɦɢɫɬɚ, ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɫɜɨɞɢɬɫɹ ɤ ɩɨɢɫɤɭ ɨɩɬɢɦɚɥɶɧɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɞɥɹ 0
ˆc c  ɩɪɢ 

ɮɭɧɤɰɢɹɯ ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ ɡɚɬɪɚɬ ɚɝɟɧɬɨɜ, ɪɚɫɫɱɢɬɚɧɧɵɯ ɞɥɹ c . 

ȼ ɤɚɱɟɫɬɜɟ ɪɟɲɟɧɢɹ ɢɫɯɨɞɧɨɣ ɡɚɞɚɱɢ ɩɪɢɧɢɦɚɟɬɫɹ ɜɟɤɬɨɪ, ɞɥɹ ɤɨɬɨɪɨɝɨ ɜɟɥɢɱɢɧɚ 0  ɛɭɞɟɬ ɧɚɢɛɨɥɶɲɟɣ. 

Ƚɶɝɩɟɶ 

Ɉɫɧɨɜɧɨɣ ɢɞɟɟɣ ɧɟɱёɬɤɢɯ ɨɛɨɛɳɟɧɢɣ ɦɟɬɨɞɨɜ ɪɚɫɩɪɟɞɟɥɟɧɢɹ, ɤɨɬɨɪɵɟ ɩɪɟɞɥɚɝɚɸɬɫɹ ɜɵɲɟ, ɹɜɥɹɟɬɫɹ 
ɞɟɥɟɧɢɟ ɚɝɟɧɬɨɜ ɧɚ ɞɜɟ ɝɪɭɩɩɵ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨ ɚɝɟɧɬɵ ɢɡ ɩɟɪɜɨɣ ɝɪɭɩɩɵ ɩɥɚɬɹɬ ɦɟɧɶɲɟ ɫɜɨɟɣ ɞɨɥɢ 
ɡɚɬɪɚɬ, ɚ ɚɝɟɧɬɵ ɢɡ ɜɬɨɪɨɣ ɝɪɭɩɩɵ ɩɨɤɪɵɜɚɸɬ ɷɬɨɬ ɞɟɮɢɰɢɬ.  Ⱦɚɧɧɚɹ ɢɞɟɹ ɮɚɤɬɢɱɟɫɤɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɪɢ 
ɩɪɨɝɪɟɫɫɢɜɧɨɦ ɧɚɥɨɝɨɨɛɥɨɠɟɧɢɢ. ɉɨɫɤɨɥɶɤɭ ɪɟɲɟɧɢɟ ɧɟɱɟɬɤɨɣ ɡɚɞɚɱɢ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɫɭɳɟɫɬɜɭɟɬ ɢ 
ɦɨɠɟɬ ɛɚɬɶ ɧɚɣɞɟɧɨ ɚɧɚɥɢɬɢɱɟɫɤɢ, ɬɨ ɞɚɧɧɵɟ ɨɛɨɛɳɟɧɢɹ ɩɪɢɦɟɧɢɦɵ ɜ ɪɟɚɥɶɧɵɯ ɭɫɥɨɜɢɹɯ. Ȼɨɥɟɟ ɬɨɝɨ, 
ɨɧɢ ɩɨɡɜɨɥɹɸɬ ɭɱɢɬɵɜɚɬɶ ɧɟ ɬɨɥɶɤɨ ɧɟɱɟɬɤɨɫɬɶ ɞɚɧɧɵɯ, ɧɨ ɢ ɫɨɰɢɚɥɶɧɨɟ ɧɟɪɚɜɟɧɫɬɜɨ ɚɝɟɧɬɨɜ.  
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ȿɃɌɍɋɃȼɎɑɃɚ Ƀ ɋȻɂȽЁɋɍɖȽȻɈɃɀ ɊɋɉȾɋȻɇɇɈɉɄ ɌɃɌɍɀɇɖ “ɃɅɉɈ” Ɍ 
ɊɋɃɇɀɈɀɈɃɀɇ ɌɉȽɋɀɇɀɈɈɖɐ ɍɀɐɈɉɆɉȾɃɄ ȽɃɋɍɎȻɆɃɂȻɑɃɃ Ƀ 

ɉȼɆȻɒɈɖɐ ɌɀɋȽɃɌɉȽ 

Ƚɣɭɛɦɣɤ Ƚɠɦɣɲɥɩ, Ʌɣɫɣɦɦ ɇɛɦɛɰɩɝ 

Ⱥɧɧɨɬɚɰɢɹ: ȼ ɪɚɛɨɬɟ ɪɚɫɫɦɨɬɪɟɧɵ ɫɨɜɪɟɦɟɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ɢ ɫɪɟɞɫɬɜɚ ɜɢɪɬɭɚɥɢɡɚɰɢɢ, ɜ 
ɱɚɫɬɧɨɫɬɢ, ɤɨɧɬɟɣɧɟɪɢɡɚɰɢɹ (LБC, DШМФОr) ɤɚɤ ɨɞɢɧ ɢɡ ɜɚɪɢɚɧɬɨɜ ɪɟɚɥɢɡɚɰɢɢ ɜɢɪɬɭɚɥɢɡɚɰɢɢ ɭɪɨɜɧɹ 

ɨɩɟɪɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ. Ɋɚɡɪɚɛɨɬɚɧɚ ɬɟɯɧɨɥɨɝɢɹ ɞɢɫɬɪɢɛɭɰɢɢ ɢ ɪɚɡɜёɪɬɵɜɚɧɢɹ ɩɪɨɝɪɚɦɦɧɨɣ 
ɫɢɫɬɟɦɵ  «ɂɧɫɬɪɭɦɟɧɬɚɥɶɧɵɣ ɤɨɦɩɥɟɤɫ ɨɧɬɨɥɨɝɢɱɟɫɤɨɝɨ ɧɚɡɧɚɱɟɧɢɹ» (ɂɄɈɇ) ɫ ɩɨɦɨɳɶɸ 
ɜɢɪɬɭɚɥɶɧɵɯ ɩɪɢɥɨɠɟɧɢɣ ɢ ɜɢɪɬɭɚɥɶɧɵɯ ɨɩɟɪɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦ ɜ ɫɪɟɞɟ ɨɛɥɚɱɧɵɯ ɫɟɪɜɢɫɨɜ, ɧɚ ɛɚɡɟ 
ɤɥɚɫɬɟɪɚ ɂɧɫɬɢɬɭɬɚ ɤɢɛɟɪɧɟɬɢɤɢ ɢɦ. ȼ. Ɇ. Ƚɥɭɲɤɨɜɚ ɇȺɇ ɍɤɪɚɢɧɵ. ɉɪɨɝɪɚɦɦɧɚɹ ɫɢɫɬɟɦɚ ɂɄɈɇ 

ɢɧɬɟɝɪɢɪɨɜɚɧɚ ɜ ɦɨɞɟɥɶ ɫɟɪɜɢɫ-ɨɪɢɟɧɬɢɪɨɜɚɧɧɵɯ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦ – “Ʉɨɧɬɟɣɧɟɪ ɤɚɤ ɋɟɪɜɢɫ”. 
Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɜɢɪɬɭɚɥɢɡɚɰɢɹ, ɞɢɫɬɪɢɛɭɰɢɹ, ɤɨɧɬɟɣɧɟɪɢɡɚɰɢɹ, Docker, ɨɛɥɚɱɧɵɣ ɫɟɪɜɢɫ, 
ɩɪɨɝɪɚɦɦɧɚɹ ɫɢɫɬɟɦɚ. 

Ƚɝɠɟɠɨɣɠ 

Ɍɟɯɧɨɥɨɝɢɢ ɜɢɪɬɭɚɥɢɡɚɰɢɢ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɫɬɚɧɨɜɹɬɫɹ ɨɞɧɢɦ ɢɡ ɤɥɸɱɟɜɵɯ ɤɨɦɩɨɧɟɧɬɨɜ ɩɪɨɰɟɫɫɚ 
ɪɚɡɪɚɛɨɬɤɢ ɩɪɨɝɪɚɦɦɧɵɯ ɫɢɫɬɟɦ (ɉɋ) ɢ ɫɨɜɪɟɦɟɧɧɨɣ ɂɌ-ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ ɤɪɭɩɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ 
(ɨɪɝɚɧɢɡɚɰɢɣ) ɞɥɹ ɩɨɜɵɲɟɧɢɹ ɞɨɫɬɭɩɧɨɫɬɢ ɫɟɪɜɟɪɨɜ, ɛɟɫɩɟɪɟɛɨɣɧɨɝɨ ɩɪɟɞɨɫɬɚɜɥɟɧɢɹ ɫɟɪɜɢɫɨɜ 
ɤɥɢɟɧɬɚɦ. Ɍɚɤɢɟ ɷɬɚɩɵ ɪɚɡɪɚɛɨɬɤɢ ɩɪɨɝɪɚɦɦɧɵɯ ɫɢɫɬɟɦ, ɤɚɤ ɜɧɟɞɪɟɧɢɟ (НОpХШвЦОЧЭ - ɩɪɨɰɟɫɫ ɧɚɫɬɪɨɣɤɢ 
ɉɋ ɩɨɞ ɨɩɪɟɞɟɥɟɧɧɵɟ ɭɫɥɨɜɢɹ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɚ ɬɚɤɠɟ ɨɛɭɱɟɧɢɟ ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɪɚɛɨɬɟ ɫ ɩɪɨɝɪɚɦɦɧɵɦ 
ɩɪɨɞɭɤɬɨɦ) ɢ ɫɨɩɪɨɜɨɠɞɟɧɢɟ (ЦКТЧЭОЧКЧМО - ɩɪɨɰɟɫɫ ɨɩɬɢɦɢɡɚɰɢɢ ɢ ɭɫɬɪɚɧɟɧɢɹ, ɨɛɧɚɪɭɠɟɧɧɵɯ ɜ ɩɪɨɰɟɫɫɟ 
ɨɩɵɬɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɞɟɮɟɤɬɨɜ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɉɋ), ɹɜɥɹɸɬɫɹ ɨɞɧɢɦɢ ɢɡ ɜɚɠɧɟɣɲɢɯ ɜ ɠɢɡɧɟɧɧɨɦ 

ɰɢɤɥɟ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ, ɤɨɬɨɪɵɟ ɨɛɟɫɩɟɱɢɜɚɸɬ ɞɢɫɬɪɢɛɭɰɢɸ, ɪɚɡɜёɪɬɵɜɚɧɢɟ ɢ ɷɤɫɩɥɭɚɬɚɰɢɸ 
ɤɨɧɟɱɧɵɦ ɩɨɥɶɡɨɜɚɬɟɥɹɦ ɩɪɨɝɪɚɦɦɧɨɣ ɫɢɫɬɟɦɵ. ɋ ɭɱёɬɨɦ ɜɚɠɧɨɫɬɢ ɢɡɥɨɠɟɧɧɵɯ ɜɵɲɟ ɷɬɚɩɨɜ, 
ɧɟɨɛɯɨɞɢɦɨ ɪɚɡɪɚɛɨɬɚɬɶ ɬɟɯɧɨɥɨɝɢɸ ɞɢɫɬɪɢɛɭɰɢɢ ɢ ɪɚɡɜёɪɬɵɜɚɧɢɹ ɩɪɨɝɪɚɦɦɧɨɣ ɫɢɫɬɟɦɵ ɂɄɈɇ 

Дɉɚɥɚɝɢɧ, 2012Ж ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɨɜɪɟɦɟɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɢ ɫɪɟɞɫɬɜ ɜɢɪɬɭɚɥɢɡɚɰɢɢ. ɋɭɳɟɫɬɜɭɟɬ 
ɧɟɫɤɨɥɶɤɨ ɦɟɬɨɞɨɜ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɜɢɪɬɭɚɥɢɡɚɰɢɢ ɱɟɪɟɡ ɪɚɡɧɵɟ ɭɪɨɜɧɢ ɚɛɫɬɪɚɤɰɢɢ, ɨɫɧɨɜɧɵɦɢ ɢɡ ɧɢɯ ɧɚ 
ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɹɜɥɹɸɬɫɹ ɷɦɭɥɹɰɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɩɨɥɧɚɹ ɜɢɪɬɭɚɥɢɡɚɰɢɹ ɢ ɜɢɪɬɭɚɥɢɡɚɰɢɹ ɭɪɨɜɧɹ 
ɨɩɟɪɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ. Ʉɥɸɱɟɜɵɦ ɦɟɬɨɞɨɦ ɜɢɪɬɭɚɥɢɡɚɰɢɢ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɬɟɯɧɨɥɨɝɢɢ ɞɢɫɬɪɢɛɭɰɢɢ ɢ 
ɪɚɡɜёɪɬɵɜɚɧɢɹ ɩɪɨɝɪɚɦɦɧɨɣ ɫɢɫɬɟɦɵ ɂɄɈɇ ɹɜɥɹɟɬɫɹ ɦɟɬɨɞ ɜɢɪɬɭɚɥɢɡɚɰɢɢ ɭɪɨɜɧɹ ɨɩɟɪɚɰɢɨɧɧɨɣ 
ɫɢɫɬɟɦɵ ɢ ɤɥɸɱɟɜɨɣ ɟɝɨ ɪɟɚɥɢɡɚɰɢɢ – LXC (Linux Containers). ɗɬɨɬ ɦɟɬɨɞ ɩɨɡɜɨɥɹɟɬ ɡɚɩɭɫɤɚɬɶ 
ɢɡɨɥɢɪɨɜɚɧɧɵɟ ɢ ɛɟɡɨɩɚɫɧɵɟ ɜɢɪɬɭɚɥɶɧɵɟ ɦɚɲɢɧɵ ɧɚ ɨɞɧɨɦ ɮɢɡɢɱɟɫɤɨɦ ɭɡɥɟ. 

Ɋɫɩɞɫɛɧɧɨɛɺ ɬɣɬɭɠɧɛ ɃɅɉɈ ɝ ɧɩɟɠɦɣ “Ʌɩɨɭɠɤɨɠɫ ɥɛɥ Ɍɠɫɝɣɬ” 

ɉɪɢ ɜɢɪɬɭɚɥɢɡɚɰɢɢ ɭɪɨɜɧɹ ɨɩɟɪɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ ɧɟ ɫɭɳɟɫɬɜɭɟɬ ɨɬɞɟɥɶɧɨɝɨ ɫɥɨɹ ɝɢɩɟɪɜɢɡɨɪɚ. ȼɦɟɫɬɨ 
ɷɬɨɝɨ ɫɚɦɚ ɯɨɫɬɨɜɚɹ ɨɩɟɪɚɰɢɨɧɧɚɹ ɫɢɫɬɟɦɚ ɨɬɜɟɱɚɟɬ ɡɚ ɪɚɡɞɟɥɟɧɢɟ ɚɩɩɚɪɚɬɧɵɯ ɪɟɫɭɪɫɨɜ ɦɟɠɞɭ 
ɧɟɫɤɨɥɶɤɢɦɢ ɜɢɪɬɭɚɥɶɧɵɦɢ ɦɚɲɢɧɚɦɢ (ɜɵɞɟɥɟɧɧɵɦɢ ɫɟɪɜɟɪɚɦɢ) ɢ ɩɨɞɞɟɪɠɤɭ ɢɯ ɧɟɡɚɜɢɫɢɦɨɫɬɢ ɞɪɭɝ ɨɬ 
ɞɪɭɝɚ. ȼɢɪɬɭɚɥɢɡɚɰɢɹ ɭɪɨɜɧɹ ɨɩɟɪɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ ɬɪɟɛɭɟɬ ɜɧɟɫɟɧɢɹ ɢɡɦɟɧɟɧɢɣ ɜ ɹɞɪɨ ɨɩɟɪɚɰɢɨɧɧɨɣ 
ɫɢɫɬɟɦɵ, ɧɨ ɩɪɢ ɷɬɨɦ ɩɪɟɢɦɭɳɟɫɬɜɨɦ ɹɜɥɹɟɬɫɹ «ɪɨɞɧɚɹ» ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ, ɛɟɡ ɩɨɬɟɪɢ ɪɟɫɭɪɫɨɜ ɧɚ 
ɜɢɪɬɭɚɥɢɡɚɰɢɸ ɭɫɬɪɨɣɫɬɜ. 
Ⱦɥɹ ɜɢɪɬɭɚɥɢɡɚɰɢɢ ɂɄɈɇ ɧɚ ɭɪɨɜɧɟ ɨɩɟɪɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ ɛɵɥɚ ɢɫɩɨɥɶɡɨɜɚɧɚ ɫɪɟɞɚ LБC, ɚ ɬɚɤɠɟ 
ɜɵɫɨɤɨɭɪɨɜɧɟɜɵɣ ɢɧɬɟɪɮɟɣɫ ɞɥɹ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɪɚɡɜёɪɬɵɜɚɧɢɹ ɢ ɭɩɪɚɜɥɟɧɢɹ ɩɪɢɥɨɠɟɧɢɹɦɢ, ɢ ɞɨɫɬɭɩɚ ɤ 
ɤɨɧɬɟɣɧɟɪɚɦ LБC – Docker. DШМФОЫ ɩɨɡɜɨɥɹɟɬ “ɭɩɚɤɨɜɚɬɶ” ɩɪɢɥɨɠɟɧɢɟ ɫɨ ɜɫɟɦ ɟɝɨ ɨɤɪɭɠɟɧɢɟɦ ɢ 
ɡɚɜɢɫɢɦɨɫɬɹɦɢ ɜ ɬɚɤ ɧɚɡɵɜɚɟɦɵɣ ɤɨɧɬɟɣɧɟɪ, ɤɨɬɨɪɵɣ ɦɨɠɟɬ ɛɵɬɶ ɩɟɪɟɧɟɫёɧ ɧɚ ɥɸɛɭɸ LТЧЮб-ɫɢɫɬɟɦɭ ɫ 
ɩɨɞɞɟɪɠɤɨɣ МРЫШЮpЬ ɜ ɹɞɪɟ, ɚ ɬɚɤɠɟ ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɫɪɟɞɭ ɩɨ ɭɩɪɚɜɥɟɧɢɸ ɤɨɧɬɟɣɧɟɪɚɦɢ. ɋ ɩɪɢɦɟɧɟɧɢɟɦ 
ɨɩɢɫɚɧɧɵɯ ɫɪɟɞɫɬɜ ɢ ɦɟɬɨɞɨɜ ɪɚɡɪɚɛɨɬɚɧɚ ɬɟɯɧɨɥɨɝɢɹ ɪɚɡɜёɪɬɵɜɚɧɢɹ ɢ ɞɢɫɬɪɢɛɭɰɢɢ ɩɪɨɝɪɚɦɦɧɨɣ 
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ɫɢɫɬɟɦɵ ɂɄɈɇ ɜ ɦɨɞɟɥɢ “Ʉɨɧɬɟɣɧɟɪ ɤɚɤ ɋɟɪɜɢɫ”. Ɉɛɨɛɳёɧɧɚɹ ɫɯɟɦɚ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɝɪɚɦɦɧɨɣ ɫɢɫɬɟɦɵ 
ɂɄɈɇ ɜ ɦɨɞɟɥɢ “Ʉɨɧɬɟɣɧɟɪ ɤɚɤ ɋɟɪɜɢɫ” ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫ. 1. 

 

Ɋɢɫ. 1. Ɉɛɨɛɳёɧɧɚɹ ɫɯɟɦɚ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɝɪɚɦɦɧɨɣ ɫɢɫɬɟɦɵ ɂɄɈɇ ɜ ɦɨɞɟɥɢ “Ʉɨɧɬɟɣɧɟɪ ɤɚɤ ɋɟɪɜɢɫ”. 

Ƚɶɝɩɟɶ 

ȼ ɪɚɛɨɬɟ ɩɪɟɞɥɨɠɟɧɚ ɦɨɞɟɥɶ ɪɚɡɜёɪɬɵɜɚɧɢɹ ɢ ɞɢɫɬɪɢɛɭɰɢɢ ɩɪɨɝɪɚɦɦɧɨɣ ɫɢɫɬɟɦɵ ɂɄɈɇ ɫ ɩɪɢɦɟɧɟɧɢɟɦ 
ɬɟɯɧɨɥɨɝɢɣ ɜɢɪɬɭɚɥɢɡɚɰɢɢ, ɜ ɱɚɫɬɧɨɫɬɢ, ɤɨɧɬɟɣɧɟɪɢɡɚɰɢɹ. Ɉɩɢɫɚɧɚ ɪɟɚɥɢɡɚɰɢɹ ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɦɨɞɟɥɢ ɜ 
ɫɪɟɞɟ ɨɛɥɚɱɧɵɯ ɫɟɪɜɢɫɨɜ ɧɚ ɛɚɡɟ ɤɥɚɫɬɟɪɚ ɂɧɫɬɢɬɭɬɚ ɤɢɛɟɪɧɟɬɢɤɢ ɢɦɟɧɢ ȼ. Ɇ. Ƚɥɭɲɤɨɜɚ ɇȺɇ ɍɤɪɚɢɧɵ. 

Ɋɚɡɪɚɛɨɬɚɧɧɚɹ ɦɨɞɟɥɶ ɩɨɡɜɨɥɹɟɬ: ɩɨɜɵɫɢɬɶ ɭɪɨɜɟɧɶ ɨɛɫɥɭɠɢɜɚɧɢɹ ɢ ɫɜɟɫɬɢ ɧɚɪɭɲɟɧɢɹ ɪɚɛɨɬɵ ɫɟɪɜɢɫɨɜ 
ɤ ɦɢɧɢɦɭɦɭ, ɭɩɪɨɫɬɢɬɶ ɩɪɨɰɟɫɫ ɭɩɪɚɜɥɟɧɢɹ ɠɢɡɧɟɧɧɵɦ ɰɢɤɥɨɦ ɩɪɨɝɪɚɦɦɧɵɯ ɫɢɫɬɟɦ, ɫɨɤɪɚɬɢɬɶ ɜɪɟɦɹ ɧɚ 
ɧɚ ɢɯ ɪɚɡɜɟɪɬɵɜɚɧɢɟ ɢ ɞɢɫɬɪɢɛɭɰɢɸ, ɭɫɬɪɚɧɢɬɶ ɩɪɨɛɥɟɦɵ ɫɨɜɦɟɫɬɢɦɨɫɬɢ ɩɪɢɥɨɠɟɧɢɣ, ɩɨɜɵɫɢɬɶ 
ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɪɟɫɭɪɫɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

Ɇɣɭɠɫɛɭɮɫɛ 

[ɉɚɥɚɝɢɧ, 2012Ж Ⱥ.ȼ. ɉɚɥɚɝɢɧ, ɋ.Ʌ. Ʉɪɵɜɵɣ, ɇ.Ƚ. ɉɟɬɪɟɧɤɨ. Ɉɧɬɨɥɨɝɢɱɟɫɤɢɟ ɦɟɬɨɞɵ ɢ ɫɪɟɞɫɬɜɚ ɨɛɪɚɛɨɬɤɢ 
ɩɪɟɞɦɟɬɧɵɯ ɡɧɚɧɢɣ. – ДɦɨɧɨɝɪɚɮɢɹЖ – Ʌɭɝɚɧɫɤ: ɢɡɞ-ɜɨ ȼɇɍ ɢɦ. ȼ. Ⱦɚɥɹ, 2012. – 323 ɫ. 

Ƀɨɯɩɫɧɛɱɣɺ ɩɜ ɛɝɭɩɫɛɰ 

ȼɢɬɚɥɢɣ ȼɟɥɢɱɤɨ – ɂɧɫɬɢɬɭɬ ɤɢɛɟɪɧɟɬɢɤɢ ɢɦɟɧɢ ȼ.Ɇ. Ƚɥɭɲɤɨɜɚ ɇɚɰɢɨɧɚɥɶɧɨɣ ɚɤɚɞɟɦɢɢ ɧɚɭɤ 
ɍɤɪɚɢɧɵ, ɫ.ɧ.ɫ., ɩɪɨɫɩɟɤɬ Ⱥɤɚɞɟɦɢɤɚ Ƚɥɭɲɤɨɜɚ, 40, Ʉɢɟɜ, 03680 Ɇɋɉ, ɍɤɪɚɢɧɚ; О-mail: aduisukr@gmail.com 

Ʉɢɪɢɥɥ Ɇɚɥɚɯɨɜ – ɂɧɫɬɢɬɭɬ ɤɢɛɟɪɧɟɬɢɤɢ ɢɦɟɧɢ ȼ.Ɇ. Ƚɥɭɲɤɨɜɚ ɇɚɰɢɨɧɚɥɶɧɨɣ ɚɤɚɞɟɦɢɢ ɧɚɭɤ 
ɍɤɪɚɢɧɵ, ɦ.ɧ.ɫ., ɩɪɨɫɩɟɤɬ Ⱥɤɚɞɟɦɢɤɚ Ƚɥɭɲɤɨɜɚ, 40, Ʉɢɟɜ, 03680 Ɇɋɉ, ɍɤɪɚɢɧɚ; О-mail: malahov@live.com 
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ɌɊɉɌȲȼ ȻȽɍɉɇȻɍɃɂɉȽȻɈɉȾɉ ȽɃȿȲɆɀɈɈɚ ȽȲȿɈɉɓɀɈɗ ɇȲɁ ɍɀɋɇȲɈȻɇɃ ɂ 
ɊɋɃɋɉȿɈɉɇɉȽɈɃɐ ɍɀɅɌɍȲȽ ɍɀɐɈȲɒɈɉȳ ɍɀɇȻɍɃɅɃ 

Ƚʀɭɛɦʀɤ Ƚɠɦɣɲɥɩ, Ƚʀɭɛɦʀɤ Ɋɫɣɰɩɟɨɹɥ 

Ⱥɧɨɬɚɰɿɹ: ȼ ɪɨɛɨɬɿ ɪɨɡɝɥɹɞɚєɬɶɫɹ ɫɩɨɫɿɛ ɜɢɞɿɥɟɧɧɹ ɫɟɦɚɧɬɢɱɧɢɯ ɜɿɞɧɨɲɟɧɶ ɡ ɩɪɢɪɨɞɧɨɦɨɜɧɢɯ 
ɬɟɤɫɬɿɜ. Ⱦɥɹ ɮɨɪɦɚɥɿɡɚɰɿʀ ɲɚɛɥɨɧɿɜ ɫɟɦɚɧɬɢɱɧɢɯ ɜɿɞɧɨɲɟɧɶ ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɱɢɫɥɟɧɧɹ ɩɪɟɞɢɤɚɬɿɜ. 
Ʉɥɸɱɨɜɿ ɫɥɨɜɚ: ɚɜɬɨɦɚɬɢɡɨɜɚɧɢɣ ɚɧɚɥɿɡ ɩɪɢɪɨɞɧɨɦɨɜɧɢɯ ɬɟɤɫɬɿɜ, ɫɟɦɚɧɬɢɱɧɢɣ ɚɧɚɥɿɡ. 

Ƚɬɭɮɪ 

ȼ ɭɦɨɜɚɯ ɩɨɫɬɿɣɧɨɝɨ ɪɨɫɬɭ ɨɛ’єɦɿɜ ɿɧɮɨɪɦɚɰɿʀ ɡɧɚɱɧɨ ɡɪɨɫɬɚє ɪɨɥɶ ɫɢɫɬɟɦ ɚɜɬɨɦɚɬɢɱɧɨɝɨ ɿ 
ɚɜɬɨɦɚɬɢɡɨɜɚɧɨɝɨ ɚɧɚɥɿɡɭ ɧɟɫɬɪɭɤɬɭɪɨɜɚɧɨʀ ɿɧɮɨɪɦɚɰɿʀ. Ɉɫɤɿɥɶɤɢ ɡɧɚɱɧɚ ɱɚɫɬɢɧɚ ɞɨɫɬɭɩɧɨʀ ɧɚ ɬɟɩɟɪɿɲɧɿɣ 
ɱɚɫ ɿɧɮɨɪɦɚɰɿʀ ɡɛɟɪɿɝɚєɬɶɫɹ ɭ ɜɢɝɥɹɞɿ ɩɪɢɪɨɞɧɨɦɨɜɧɢɯ ɬɟɤɫɬɿɜ, ɚɤɬɭɚɥɶɧɢɦ є ɡɚɜɞɚɧɧɹ ɚɧɚɥɿɡɭ ɬɚɤɢɯ 
ɬɟɤɫɬɿɜ ɡ ɦɟɬɨɸ ɩɟɪɟɬɜɨɪɟɧɧɹ ɿɧɮɨɪɦɚɰɿʀ ɭ ɮɨɪɦɚɥɶɧɢɣ, ɦɚɲɢɧɧɨ-ɡɪɨɡɭɦɿɥɢɣ, ɜɢɝɥɹɞ. ȼ ɞɚɧɿɣ ɫɬɚɬɬɿ 
ɨɩɢɫɭєɬɶɫɹ ɦɨɞɟɥɶ ɬɚɤɨɝɨ ɚɧɚɥɿɡɚɬɨɪɚ, ɳɨ ɞɨɡɜɨɥɹє ɚɜɬɨɦɚɬɢɡɨɜɚɧɨ ɜɢɞɿɥɹɬɢ ɫɟɦɚɧɬɢɱɧɭ ɿɧɮɨɪɦɚɰɿɸ ɡ 
ɩɪɢɪɨɞɧɨɦɨɜɧɢɯ ɬɟɤɫɬɿɜ. 

ɉɪɣɬ ɥɩɨɱɠɪɱʀʁ ɛɨɛɦʀɢɛɭɩɫɛ 

ɋɟɦɚɧɬɢɱɧɢɣ ɚɧɚɥɿɡ, ɹɤɢɣ ɛɭɞɟ ɪɨɡɝɥɹɞɚɬɢɫɶ ɧɢɠɱɟ, ɛɚɡɭєɬɶɫɹ ɧɚ ɦɨɪɮɨɥɨɝɿɱɧɨɦɭ ɿ ɫɢɧɬɚɤɫɢɱɧɨɦɭ 
ɚɧɚɥɿɡɚɯ, ɳɨ ɜɢɤɨɧɭєɬɶɫɹ ɩɪɨɝɪɚɦɨɸ Texttermin ДȺɧɞɪɭɳɟɧɤɨ ɬɚ ɿɧ., 2013]. ȼ ɪɟɡɭɥɶɬɚɬɿ ɦɨɪɮɨɥɨɝɿɱɧɨɝɨ ɿ 
ɫɢɧɬɚɤɫɢɱɧɨɝɨ ɚɧɚɥɿɡɿɜ ɮɨɪɦɭєɬɶɫɹ ɩɨɫɥɿɞɨɜɧɿɫɬɶ ɥɟɤɫɟɦ (ɧɨɪɦɚɥɿɡɨɜɚɧɢɯ ɫɥɿɜ ɬɚ ɪɨɡɞɿɥɨɜɢɯ ɡɧɚɤɿɜ) ɿ 
ɜɢɡɧɚɱɚɸɬɶɫɹ ɫɢɧɬɚɤɫɢɱɧɿ ɡɜ’ɹɡɤɢ ɦɿɠ ɧɢɦɢ. TОбЭЭОЫЦТЧ ɜɢɞɚє ɪɟɡɭɥɶɬɚɬɢ ɫɜɨєʀ ɪɨɛɨɬɢ ɭ ɜɢɝɥɹɞɿ ɞɜɨɯ 
ɫɬɪɭɤɬɭɪ ɞɚɧɢɯ: ɞɟɪɟɜɚ ɬɟɪɦɿɧɿɜ ɿ ɜɥɚɫɧɟ ɥɟɤɫɢɱɧɨʀ ɡɝɨɪɬɤɢ. Ⱦɟɪɟɜɨ ɬɟɪɦɿɧɿɜ ɹɜɥɹє ɫɨɛɨɸ ɞɟɪɟɜɨɜɢɞɧɢɣ 
ɝɪɚɮ, ɹɤɢɣ ɜɤɚɡɭє ɧɚ ɩɿɞɩɨɪɹɞɤɨɜɚɧɿɫɬɶ ɬɟɪɦɿɧɿɜ ɭ ɬɟɤɫɬɿ. Ʌɟɤɫɢɱɧɚ ɡɝɨɪɬɤɚ ɦɚє ɬɪɢɪɿɜɧɟɜɭ ɿєɪɚɪɯɿɸ: ɜɫɹ 

ɡɝɨɪɬɤɚ ɩɪɟɞɫɬɚɜɥɹє ɬɟɤɫɬ, ɪɨɡɛɢɬɢɣ ɧɚ ɪɟɱɟɧɧɹ, ɚ ɪɟɱɟɧɧɹ, ɜ ɫɜɨɸ ɱɟɪɝɭ, ɪɨɡɞɿɥɹɸɬɶɫɹ ɧɚ ɫɢɧɬɚɤɫɢɱɧɿ 
ɨɞɢɧɢɰɿ (ɝɪɭɩɢ). Ƚɪɭɩɢ ɫɤɥɚɞɚɸɬɶɫɹ ɡ ɥɟɤɫɟɦ, ɤɨɠɧɚ ɡ ɹɤɢɯ ɦɨɠɟ ɦɚɬɢ ɫɢɧɬɚɤɫɢɱɧɢɣ ɡɜ’ɹɡɨɤ ɡ ɿɧɲɨɸ 
ɥɟɤɫɟɦɨɸ ɰɿєʀ ɠ ɝɪɭɩɢ.  

Ɂɚɩɪɨɩɨɧɨɜɚɧɚ ɦɨɞɟɥɶ ɨɩɟɪɭє ɛɚɡɨɸ ɡɧɚɧɶ ɩɪɨ ɩɪɢɪɨɞɧɭ ɦɨɜɭ, ɳɨ ɚɧɚɥɿɡɭєɬɶɫɹ, ɧɚ ɨɫɧɨɜɿ ɮɨɪɦɚɥɶɧɢɯ 
ɝɪɚɦɚɬɢɤ. Ⱦɥɹ ɨɛɪɨɛɤɢ ɬɟɤɫɬɭ ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɦɨɞɢɮɿɤɨɜɚɧɢɣ GLR-ɩɚɪɫɟɪ (GОЧОЫКХТгОН LОПЭ-to-right 
Rightmost derivation parser) [Tomita, 1986]. Ɉɫɧɨɜɧɚ ɨɩɟɪɚɰɿɹ ɩɪɢ ɚɧɚɥɿɡɿ ɬɟɤɫɬɭ – ɩɿɞɫɬɚɧɨɜɤɚ ɥɟɤɫɟɦ 

 jL L j m  ..1  ɡ ɪɟɱɟɧɶ ɭ ɩɪɟɞɢɤɚɬɧɭ ɮɨɪɦɭɥɭ (ɲɚɛɥɨɧ), ɳɨ ɹɜɥɹє ɫɨɛɨɸ ɩɨɫɥɿɞɨɜɧɿɫɬɶ ɩɪɟɞɢɤɚɬɿɜ 

  ..n
iP P x i n 1 . ɉɪɟɞɢɤɚɬɧɿ ɮɨɪɦɭɥɢ ɡɛɟɪɿɝɚєɬɶɫɹ ɜ ɛɚɡɿ ɡɧɚɧɶ. ɉɪɟɞɢɤɚɬɢ  iP x  ɛɭɜɚɸɬɶ ɞɜɨɯ 

ɜɢɞɿɜ: ɞɥɹ ɤɥɸɱɨɜɢɯ ɬɚ ɧɟ ɤɥɸɱɨɜɢɯ ɫɥɿɜ ɿ ɦɚɸɬɶ ɨɞɧɚɤɨɜɭ ɫɬɪɭɤɬɭɪɭ. ɉɪɟɞɢɤɚɬɢ ɜɿɞɪɿɡɧɹɸɬɶɫɹ 
ɿɧɬɟɪɩɪɟɬɚɰɿєɸ ɫɜɨʀɯ ɟɥɟɦɟɧɬɿɜ: ɞɥɹ ɩɪɟɞɢɤɚɬɿɜ, ɳɨ ɜɢɞɿɥɹɸɬɶ ɧɟɤɥɸɱɨɜɿ ɫɥɨɜɚ, ɤɨɠɟɧ ɟɥɟɦɟɧɬ ɩɪɟɞɢɤɚɬɚ 
ɹɜɥɹє ɫɨɛɨɸ ɩɟɜɧɢɣ ɫɟɦɚɧɬɢɱɧɢɣ ɤɥɚɫ, ɞɥɹ ɩɪɟɞɢɤɚɬɿɜ, ɳɨ ɜɢɞɿɥɹɸɬɶ ɤɥɸɱɨɜɿ ɫɥɨɜɚ, – ɧɨɪɦɚɥɿɡɨɜɚɧɭ 
ɨɫɧɨɜɭ ɞɟɹɤɨɝɨ ɫɥɨɜɚ.  
Ⱦɨɞɚɬɤɨɜɨ ɜɜɨɞɢɬɶɫɹ ɩɪɨɰɟɞɭɪɚ ɜɚɥɿɞɚɰɿʀ ɨɬɪɢɦɚɧɨʀ ɩɿɞɩɨɫɥɿɞɨɜɧɨɫɬɿ ɥɟɤɫɟɦ, ɹɤɚ ɩɟɪɟɜɿɪɹє, ɱɢ ɡɜ’ɹɡɚɧɿ 
ɟɥɟɦɟɧɬɢ ɜɢɯɿɞɧɨʀ ɩɿɞɩɨɫɥɿɞɨɜɧɨɫɬɿ ɩɨɬɪɿɛɧɢɦ ɱɢɧɨɦ. Ⱦɥɹ ɧɟʀ ɜɜɨɞɢɬɶɫɹ ɨɫɨɛɥɢɜɢɣ ɬɢɩ ɩɪɟɞɢɤɚɬɿɜ – 
ɩɪɟɞɢɤɚɬ ɜɢɞɿɥɟɧɧɹ ɡɜ’ɹɡɤɿɜ. Ɍɚɤɢɣ ɩɪɟɞɢɤɚɬ ɡɚɫɬɨɫɨɜɭєɬɶɫɹ ɧɟ ɞɨ ɨɤɪɟɦɨʀ ɥɟɤɫɟɦɢ, ɚ ɞɨ ɜɫɶɨɝɨ ʀɯɧɶɨɝɨ 
ɥɚɧɰɸɠɤɚ. Ɍɚɤɢɣ ɩɪɟɞɢɤɚɬ ɦɿɫɬɢɬɶ  ɞɜɚ ɿɧɞɟɤɫɢ – ɿɧɞɟɤɫɢ ɟɥɟɦɟɧɬɿɜ, ɦɿɠ ɹɤɢɦɢ ɩɨɜɢɧɟɧ ɿɫɧɭɜɚɬɢ ɡɜ’ɹɡɨɤ, ɿ 
ɜɥɚɫɧɟ ɬɢɩ ɡɜ’ɹɡɤɭ. Ʉɨɠɟɧ ɲɚɛɥɨɧ ɦɿɫɬɢɬɶ ɧɚɛɿɪ ɬɚɤɢɯ ɩɪɟɞɢɤɚɬɿɜ, ɳɨ ɡɚɫɬɨɫɨɜɭɸɬɶɫɹ ɩɨɫɥɿɞɨɜɧɨ ɩɿɫɥɹ 
ɨɬɪɢɦɚɧɧɹ ɿɞɟɧɬɢɮɿɤɚɰɿʀ ɩɿɞɥɚɧɰɸɠɤɚ, ɹɤɢɣ ɜɿɞɩɨɜɿɞɚє ɩɪɟɞɢɤɚɬɚɦ ɜɢɞɿɥɟɧɧɹ ɥɟɤɫɟɦ.  
Ⱦɨɞɚɬɤɨɜɨ ɤɨɠɟɧ ɲɚɛɥɨɧ ɦɿɫɬɢɬɶ ɦɚɫɤɭ ɪɟɡɭɥɶɬɚɬɭ – ɳɟ ɨɞɢɧ ɲɚɛɥɨɧ, ɭ ɹɤɢɣ ɩɿɞɫɬɚɜɥɹєɬɶɫɹ ɜɢɞɿɥɟɧɚ 

ɩɿɞɩɨɫɥɿɞɨɜɧɿɫɬɶ ɿ ɹɤɢɣ ɡɚɞɚє ɩɟɪɟɬɜɨɪɟɧɧɹ ɜɯɿɞɧɨɝɨ ɥɚɧɰɸɠɤɚ ɥɟɤɫɟɦ L  ɚɛɨ ɝɪɚɮɭ ɪɟɡɭɥɶɬɭɸɱɢɯ 
ɜɿɞɧɨɲɟɧɶ. 
ɉɨɲɭɤ L  ɡɞɿɣɫɧɸєɬɶɫɹ ɡɚ ɞɨɩɨɦɨɝɨɸ ɦɨɞɢɮɿɤɨɜɚɧɨɝɨ GLR-ɩɚɪɫɟɪɚ. Ɉɫɧɨɜɧɨɸ ɨɩɟɪɚɰɿєɸ ɩɪɢ ɪɨɛɨɬɿ ɡ 
ɥɟɤɫɟɦɚɦɢ є ɡɚɫɬɨɫɭɜɚɧɧɹ ɩɪɟɞɢɤɚɬɭ, ɳɨ ɡɚɦɿɧɸє ɫɬɚɧɞɚɪɬɧɭ ɞɥɹ ɩɚɪɫɟɪɿɜ ɧɚ ɨɫɧɨɜɿ ɮɨɪɦɚɥɶɧɢɯ 
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ɝɪɚɦɚɬɢɤ ɨɩɟɪɚɰɿɸ ɩɨɪɿɜɧɹɧɧɹ ɬɟɪɦɿɧɚɥɶɧɢɯ ɫɢɦɜɨɥɿɜ. Ɍɨɞɿ ɤɨɠɟɧ ɩɪɟɞɢɤɚɬ ɜɯɿɞɧɨɝɨ ɲɚɛɥɨɧɭ ɦɨɠɧɚ 
ɪɨɡɝɥɹɞɚɬɢ ɹɤ ɬɟɪɦɿɧɚɥɶɧɢɣ ɟɥɟɦɟɧɬ ɩɪɚɜɢɥɚ (ɯɨɱɚ ɪɟɚɥɶɧɨ ɜɿɧ ɹɜɥɹє ɫɨɛɨɸ ɧɟɬɟɪɦɿɧɚɥɶɧɢɣ, ɚ 
ɬɟɪɦɿɧɚɥɶɧɢɦɢ ɫɢɦɜɨɥɚɦɢ є ɟɥɟɦɟɧɬɢ ɩɪɟɞɢɤɚɬɭ).  
Ɇɿɠ ɜɚɠɥɢɜɢɦɢ ɥɟɤɫɟɦɚɦɢ ɦɨɠɭɬɶ ɡɭɫɬɪɿɱɚɬɢɫɶ ɞɪɭɝɨɪɹɞɧɿ (ɜɫɬɚɜɧɿ ɫɥɨɜɚ, ɞɿєɩɪɢɫɥɿɜɧɢɤɨɜɿ ɡɜɨɪɨɬɢ ɬɚ ɿɧ.). 
Ɍɨɦɭ ɩɪɨɝɪɚɦɚ ɩɿɞɫɬɚɧɨɜɤɢ ɥɟɤɫɟɦ ɩɨɜɢɧɧɚ ɩɟɪɟɜɿɪɹɬɢ ɪɿɡɧɿ ɫɩɨɫɨɛɢ ɩɿɞɫɬɚɧɨɜɤɢ, ɩɪɨɩɭɫɤɚɸɱɢ ɞɟɹɤɿ ɜɯɿɞɧɿ 
ɥɟɤɫɟɦɢ. Ⱦɨɞɚɬɤɨɜɨ ɜɜɨɞɢɬɶɫɹ ɟɜɪɢɫɬɢɱɧɚ ɩɪɨɰɟɞɭɪɚ ɩɨɜɟɪɧɟɧɧɹ. ɉɨɜɟɪɧɟɧɧɹ ɡɞɿɣɫɧɸєɬɶɫɹ, ɹɤɳɨ ɜ 
ɩɪɨɰɟɫɿ ɩɿɞɫɬɚɧɨɜɤɢ ɥɟɤɫɟɦ ɛɭɥɨ ɞɨɫɹɝɧɭɬɨ ɤɿɧɟɰɶ ɩɨɫɥɿɞɨɜɧɨɫɬɿ ɥɟɤɫɟɦ. əɤɳɨ ɠ ɩɪɟɞɢɤɚɬɧɚ ɮɨɪɦɭɥɚ 
ɜɿɞɩɨɜɿɞɚє ɩɨɫɥɿɞɨɜɧɨɫɬɿ, ɬɨ ɤɿɧɟɰɶ ɩɨɫɥɿɞɨɜɧɨɫɬɿ ɧɟ ɛɭɞɟ ɞɨɫɹɝɧɭɬɨ: ɩɿɞɫɬɚɧɨɜɤɚ ɥɟɤɫɟɦ ɡɚɜɟɪɲɢɬɶɫɹ, ɹɤ 
ɬɿɥɶɤɢ ɛɭɞɟ ɡɧɚɣɞɟɧɚ ɜɿɞɩɨɜɿɞɧɿɫɬɶ ɞɨ ɨɫɬɚɧɧɶɨɝɨ ɩɪɟɞɢɤɚɬɚ ɭ ɮɨɪɦɭɥɿ. 
Ɉɫɤɿɥɶɤɢ ɱɟɪɟɡ ɧɟɨɞɧɨɡɧɚɱɧɿɫɬɶ ɩɿɞɫɬɚɧɨɜɤɢ ɧɟɨɛɯɿɞɧɚ ɩɪɨɰɟɞɭɪɚ ɩɨɜɟɪɧɟɧɧɹ ɧɚ ɩɨɩɟɪɟɞɧɿ ɤɪɨɤɢ, ɞɥɹ 
ɚɜɬɨɦɚɬɚ ɜɜɨɞɢɬɶɫɹ ɫɬɟɤ ɩɨɡɢɰɿɣ (LS). Ⱦɥɹ ɫɬɟɤɚ ɜɢɡɧɚɱɟɧɿ ɨɩɟɪɚɰɿʀ: ɡɚɧɟɫɟɧɧɹ ɩɨɬɨɱɧɨʀ ɩɨɡɢɰɿʀ ɜ ɫɬɟɤ 

(LS+) ɿ ʀʀ ɜɿɞɧɨɜɥɟɧɧɹ ɡ ɫɬɟɤɚ (LS--).  ȼ ɨɛɨɯ ɜɢɩɚɞɤɚɯ ɨɩɟɪɚɰɿɹ ɜɢɤɨɧɭєɬɶɫɹ ɞɨ ɡɱɢɬɭɜɚɧɧɹ ɧɚɫɬɭɩɧɨʀ 
ɥɟɤɫɟɦɢ. 
ȼɥɚɫɧɟ ɜɢɞɿɥɟɧɧɹ ɜɿɞɧɨɲɟɧɶ ɜɿɞɛɭɜɚєɬɶɫɹ ɜ ɬɪɢ ɟɬɚɩɢ. ɉɟɪɲɢɣ ɟɬɚɩ – ɜɢɞɿɥɟɧɧɹ ɤɨɧɫɬɪɭɤɬɿɜ. Ʉɨɧɫɬɪɭɤɬɢ 
ɜɢɞɿɥɹɸɬɶɫɹ ɜɢɤɥɸɱɧɨ ɜ ɪɚɦɤɚɯ ɨɞɧɨʀ ɝɪɭɩɢ. ɒɚɛɥɨɧ ɜɢɞɿɥɟɧɧɹ ɤɨɧɫɬɪɭɤɬɿɜ ɩɪɟɞɫɬɚɜɥɹє ɫɨɛɨɸ ɡɜɢɱɚɣɧɢɣ 
ɲɚɛɥɨɧ ɡ ɩɪɟɞɢɤɚɬɿɜ. Ɇɚɫɤɚ ɪɟɡɭɥɶɬɚɬɭ ɞɥɹ ɲɚɛɥɨɧɭ ɜɢɞɿɥɟɧɧɹ ɤɨɧɫɬɪɭɤɬɿɜ ɹɜɥɹє ɫɨɛɨɸ ɦɨɞɟɥɶ 
ɩɟɪɟɬɜɨɪɟɧɧɹ, ɚ ɫɚɦɟ – ɤɥɚɫɬɟɪɢɡɚɰɿʀ. ȼ ɦɚɫɰɿ ɪɟɡɭɥɶɬɚɬɭ ɜɤɚɡɚɧɿ ɩɨɡɢɰɿʀ ɟɥɟɦɟɧɬɿɜ, ɳɨ ɫɮɨɪɦɭɸɬɶ ɧɨɜɢɣ 
ɤɨɧɫɬɪɭɤɬ. Ɍɚɤɨɠ ɜ ɲɚɛɥɨɧɿ ɜɤɚɡɚɧɨ ɝɨɥɨɜɧɢɣ ɟɥɟɦɟɧɬ ɤɨɧɫɬɪɭɤɬɭ. ɉɟɪɟɬɜɨɪɟɧɧɹ ɩɨɥɹɝɚє ɭ ɜɢɞɚɥɟɧɧɿ ɡ 
ɜɯɿɞɧɨɝɨ ɥɚɧɰɸɠɤɚ ɜɫɿɯ ɥɟɤɫɟɦ, ɹɤɿ ɜɯɨɞɹɬɶ ɞɨ ɜɢɯɿɞɧɨʀ ɩɿɞɩɨɫɥɿɞɨɜɧɨɫɬɿ (ɚ ɬɚɤɨɠ ɧɟɫɭɬɬєɜɢɯ ɥɟɤɫɟɦ, ɳɨ 
ɪɨɡɬɚɲɨɜɚɧɿ ɦɿɠ ɧɢɦɢ), ɿ ɡɚɩɢɫɭ ɧɚ ʀɯ ɦɿɫɰɟ ɨɞɧɨʀ ɥɟɤɫɟɦɢ, ɨɫɧɨɜɚ ɹɤɨʀ ɹɜɥɹє ɫɨɛɨɸ ɡ’єɞɧɚɧɿ ɭ ɜɤɚɡɚɧɨɦɭ ɜ 
ɦɚɫɰɿ ɩɨɪɹɞɤɭ ɨɫɧɨɜɢ ɟɥɟɦɟɧɬɿɜ ɩɿɞɩɨɫɥɿɞɨɜɧɨɫɬɿ, ɚ ɫɟɦɚɧɬɢɱɧɢɣ ɤɥɚɫ ɞɨɪɿɜɧɸє ɫɟɦɚɧɬɢɱɧɨɦɭ ɤɥɚɫɭ 
ɝɨɥɨɜɧɨɝɨ ɫɥɨɜɚ. ɉɿɫɥɹ ɡɚɦɿɧɢ ɥɟɤɫɟɦɢ ɧɚɞ ɝɪɭɩɨɸ ɜɢɤɨɧɭєɬɶɫɹ ɞɨɞɚɬɤɨɜɚ ɮɿɥɶɬɪɚɰɿɹ: ɜɢɞɚɥɹɸɬɶɫɹ 
ɥɟɤɫɟɦɢ, ɹɤɿ ɡɜ’ɹɡɚɧɿ ɡ ɩɿɞɩɨɪɹɞɤɨɜɚɧɢɦɢ ɱɥɟɧɚɦɢ ɤɨɧɫɬɪɭɤɬɭ ɿ ɧɟɫɭɬɬєɜɢɦɢ ɫɢɦɜɨɥɚɦɢ. ɉɿɫɥɹ ɨɛɪɨɛɤɢ ɜɫɿɯ 
ɝɪɭɩ ɜ ɪɟɱɟɧɧɿ, ɟɥɟɦɟɧɬɢ ɰɢɯ ɝɪɭɩ, ɹɤɿ ɩɪɨɣɲɥɢ ɮɿɥɶɬɪɚɰɿɸ, ɨɛ’єɞɧɭɸɬɶɫɹ ɜ ɨɞɢɧ ɥɚɧɰɸɠɨɤ. 
Ⱦɪɭɝɢɣ ɟɬɚɩ ɜɢɞɿɥɟɧɧɹ ɜɿɞɧɨɲɟɧɶ – ɜɢɞɿɥɟɧɧɹ ɡɜ’ɹɡɤɿɜ. Ɂɜ’ɹɡɤɢ ɜɢɞɿɥɹɸɬɶɫɹ ɧɚ ɪɿɜɧɿ ɪɟɱɟɧɧɹ. Ⱥɥɝɨɪɢɬɦ 
ɩɪɚɰɸє ɡ ɥɚɧɰɸɠɤɚɦɢ, ɨɬɪɢɦɚɧɢɦɢ ɜ ɪɟɡɭɥɶɬɚɬɿ ɡɚɫɬɨɫɭɜɚɧɧɹ ɞɨ ɪɟɱɟɧɧɹ ɲɚɛɥɨɧɿɜ ɜɢɞɿɥɟɧɧɹ ɤɨɧɫɬɪɭɤɬɿɜ. 
Ʉɨɠɟɧ ɡɜ’ɹɡɨɤ ɜɢɞɿɥɟɧɧɹ ɡɜ’ɹɡɤɭ ɦɚє ɰɟɧɬɪɚɥɶɧɢɣ ɟɥɟɦɟɧɬ – ɤɥɸɱɨɜɟ ɫɥɨɜɨ. ɋɩɪɚɜɚ ɿ ɡɥɿɜɚ ɜɿɞ ɤɥɸɱɨɜɨɝɨ 
ɫɥɨɜɚ ɡɧɚɯɨɞɹɬɶɫɹ ɮɿɥɶɬɪɢ (ɩɪɟɞɢɤɚɬɢ ɞɥɹ ɧɟɤɥɸɱɨɜɢɯ ɫɥɿɜ). Ⱦɥɹ ɛɿɥɶɲ ɫɤɥɚɞɧɢɯ ɪɟɱɟɧɶ ɦɨɠɥɢɜɿ 
ɩɨɫɥɿɞɨɜɧɨɫɬɿ ɤɥɸɱɨɜɢɯ ɫɥɿɜ ɿ ɮɿɥɶɬɪɿɜ. 
Ɍɪɟɬɿɣ ɟɬɚɩ – ɭɬɨɱɧɟɧɧɹ ɿєɪɚɪɯɿɱɧɢɯ ɡɜ’ɹɡɤɿɜ. ɒɚɛɥɨɧ ɭɬɨɱɧɟɧɧɹ ɿєɪɚɪɯɿɱɧɢɯ ɡɜ’ɹɡɤɿɜ є ɚɧɚɥɨɝɿɱɧɢɦ ɞɨ 
ɲɚɛɥɨɧɭ ɜɢɞɿɥɟɧɧɹ ɤɨɧɫɬɪɭɤɬɿɜ ɿ ɬɚɤɨɠ ɡɚɫɬɨɫɨɜɭєɬɶɫɹ ɧɚ ɪɿɜɧɿ ɝɪɭɩ. ȼɿɞɦɿɧɧɿɫɬɶ ɩɨɥɹɝɚє ɭ ɦɚɫɰɿ 
ɪɟɡɭɥɶɬɚɬɭ: ɜɨɧɚ ɦɨɠɟ ɜɢɞɿɥɹɬɢ ɤɿɥɶɤɚ ɩɿɞɩɨɫɥɿɞɨɜɧɨɫɬɟɣ, ɩɪɢɱɨɦɭ ɜ ɡɚɝɚɥɶɧɨɦɭ ɜɢɩɚɞɤɭ ɩɿɞɩɨɫɥɿɞɨɜɧɨɫɬɿ 
ɜɤɥɚɞɟɧɿ ɨɞɧɚ ɜ ɨɞɧɭ.  
Ƚɣɬɨɩɝɥɣ 

ȼ ɞɚɧɿɣ ɫɬɚɬɬɿ ɨɩɢɫɚɧɨ ɦɨɞɟɥɶ ɜɢɞɿɥɟɧɧɹ ɫɟɦɚɧɬɢɱɧɨʀ ɿɧɮɨɪɦɚɰɿʀ ɡ ɩɪɢɪɨɞɧɨɦɨɜɧɢɯ ɬɟɤɫɬɿɜ. Ⱦɥɹ ɪɨɛɨɬɢ 
ɦɨɞɟɥɶ ɜɢɦɚɝɚє ɮɨɪɦɚɥɿɡɚɰɿʀ ɜɿɞɧɨɲɟɧɶ, ɳɨ ɦɚɸɬɶ ɛɭɬɢ ɜɢɞɿɥɟɧɿ ɩɪɢ ɫɟɦɚɧɬɢɱɧɨɦɭ ɚɧɚɥɿɡɿ, ɭ ɜɢɝɥɹɞɿ 
ɲɚɛɥɨɧɿɜ.  
Ɇʀɭɠɫɛɭɮɫɛ 
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ɇɀȿɃɑɃɈɌɅȻɚ ȾɋɃȿ-ɌɃɌɍɀɇȻ ȿɆɚ ɈȻɅɉɊɆɀɈɃɚ  
Ƀ ɉȼɋȻȼɉɍɅɃ ɘɆɀɅɍɋɉɅȻɋȿɃɉȾɋȻɇɇ  

Ƚɣɭɛɦɣɤ Ƚɣɳɨɠɝɬɥɣɤ  
Ⱥɧɧɨɬɚɰɢɹ: ȼ ɞɨɤɥɚɞɟ ɨɛɫɭɠɞɚɟɬɫɹ ɨɩɵɬ ɩɨɫɬɪɨɟɧɢɹ ɜ ɍɤɪɚɢɧɟ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɣ ɦɟɞɢɰɢɧɫɤɨɣ 
ɝɪɢɞ-ɫɢɫɬɟɦɵ ɞɥɹ ɧɚɤɨɩɥɟɧɢɹ ɢ ɨɛɪɚɛɨɬɤɢ ɛɨɥɶɲɢɯ ɨɛɴɟɦɨɜ ɰɢɮɪɨɜɵɯ ɷɥɟɤɬɪɨɤɚɪɞɢɨɝɪɚɦɦ ɩɪɢ 
ɩɨɩɭɥɹɰɢɨɧɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɹɯ. ɉɨɤɚɡɚɧɵ ɜɨɡɦɨɠɧɨɫɬɢ ɫɨɜɪɟɦɟɧɧɵɯ ɝɪɢɞ-ɢɧɮɪɚɫɬɪɭɤɬɭɪ ɞɥɹ  
ɩɪɨɜɟɞɟɧɢɹ «ɨɬɥɨɠɟɧɧɵɯ ɬɟɥɟɤɨɧɫɭɥɶɬɚɰɢɣ». 
Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɝɪɢɞ-ɫɢɫɬɟɦɚ, ɦɟɞɝɪɢɞ, ɰɢɮɪɨɜɵɟ ɷɥɟɤɬɪɨɤɚɪɞɢɨɝɪɚɦɦɵ. 
ɋɨɜɪɟɦɟɧɧɨɟ  ɫɨɫɬɨɹɧɢɟ ɨɪɝɚɧɢɡɚɰɢɣ ɡɞɪɚɜɨɨɯɪɚɧɟɧɢɹ ɜ ɍɤɪɚɢɧɟ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɹɜɧɵɦ ɩɪɨɬɢɜɨɪɟɱɢɟɦ 
ɦɟɠɞɭ ɞɨɫɬɚɬɨɱɧɨ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɦ ɰɢɮɪɨɜɵɦ ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ ɢ ɚɪɯɚɢɱɟɫɤɢɦ ɩɨ 
ɮɨɪɦɟ ɢ ɫɨɞɟɪɠɚɧɢɸ ɛɭɦɚɠɧɵɦ ɞɨɤɭɦɟɧɬɨɨɛɨɪɨɬɨɦ ɦɟɞɢɰɢɧɫɤɢɯ ɡɚɩɢɫɟɣ. 
Ɇɚɥɨ ɤɬɨ ɢɡ ɩɚɰɢɟɧɬɨɜ ɨɛɪɚɳɚɟɬ ɜɧɢɦɚɧɢɟ ɧɚ ɬɨ ɩɪɨɫɬɨɟ ɨɛɫɬɨɹɬɟɥɶɫɬɜɨ, ɱɬɨ ɰɢɮɪɨɜɚɹ ɩɨ ɮɨɪɦɟ 
ɞɢɚɝɧɨɫɬɢɱɟɫɤɚɹ ɢɧɮɨɪɦɚɰɢɹ ɦɟɧɹɟɬ ɫɜɨɢ ɫɜɨɣɫɬɜɚ ɜ ɦɨɦɟɧɬ ɞɨɤɭɦɟɧɬɢɪɨɜɚɧɢɹ ɧɚ ɬɜɟɪɞɵɣ ɧɨɫɢɬɟɥɶ 
(ɛɭɦɚɝɭ, ɪɟɧɬɝɟɧɨɜɫɤɭɸ ɩɥɟɧɤɭ ɢ ɬ.ɞ.) ɢ ɭɠɟ ɧɟ ɦɨɠɟɬ ɨɛɪɚɛɚɬɵɜɚɬɶɫɹ ɫɨɜɪɟɦɟɧɧɵɦɢ ɤɨɦɩɶɸɬɟɪɚɦɢ. 
ɗɬɨ ɩɪɨɬɢɜɨɪɟɱɢɟ ɩɨɪɨɠɞɚɟɬ, ɩɨ ɤɪɚɣɧɟɣ ɦɟɪɟ,  ɞɜɚ ɜɨɩɪɨɫɚ: 
1. ɇɭɠɧɨ ɥɢ ɜɨɨɛɳɟ ɯɪɚɧɢɬɶ ɞɢɚɝɧɨɫɬɢɱɟɫɤɭɸ ɢɧɮɨɪɦɚɰɢɸ ɜ ɰɢɮɪɨɜɨɦ ɜɢɞɟ (ɜ ɬɨɦ ɱɢɫɥɟ ɢ ɰɢɮɪɨɜɭɸ 
ɗɄȽ) ɧɚ ɩɪɨɬɹɠɟɧɢɢ ɜɫɟɣ ɠɢɡɧɢ ɩɚɰɢɟɧɬɚ? 
2. ȿɫɥɢ ɜɫɟ ɠɟ ɞɢɚɝɧɨɫɬɢɱɟɫɤɚɹ ɢɧɮɨɪɦɚɰɢɹ ɛɭɞɟɬ ɧɚɤɚɩɥɢɜɚɬɶɫɹ, ɬɨ ɦɨɠɧɨ ɥɢ ɨɪɝɚɧɢɡɨɜɚɬɶ ɬɟɯɧɨɥɨɝɢɸ 
ɞɨɫɬɭɩɚ ɤ ɧɟɣ ɜ ɭɫɥɨɜɢɹɯ ɛɭɦɚɠɧɨɝɨ ɞɨɤɭɦɟɧɬɨɨɛɨɪɨɬɚ? 
ɇɚ ɧɚɲ ɜɡɝɥɹɞ, ɩɪɟɢɦɭɳɟɫɬɜɚ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɞɢɚɝɧɨɫɬɢɱɟɫɤɨɣ  ɢɧɮɨɪɦɚɰɢɢ ɜ ɰɢɮɪɨɜɨɦ ɜɢɞɟ ɞɚɜɧɨ 
ɞɨɤɚɡɚɧɵ ɢ ɩɨɬɟɪɹ ɷɬɨɝɨ ɩɪɟɢɦɭɳɟɫɬɜɚ ɩɪɢ ɞɨɤɭɦɟɧɬɢɪɨɜɚɧɢɢ ɧɚ ɛɭɦɚɠɧɵɣ ɧɨɫɢɬɟɥɶ ɩɪɨɫɬɨ 
ɧɟɩɪɨɫɬɢɬɟɥɶɧɚɹ ɪɨɫɤɨɲɶ. Ⱦɚ ɢ ɯɪɚɧɟɧɢɟ ɜɫɟɣ ɞɢɚɝɧɨɫɬɢɱɟɫɤɨɣ ɢɧɮɨɪɦɚɰɢɢ ɧɚ ɩɪɨɬɹɠɟɧɢɢ ɠɢɡɧɢ 
ɩɚɰɢɟɧɬɚ – ɫɤɨɪɟɟ ɞɚɜɧɨ ɧɚɡɪɟɜɲɟɟ ɬɪɟɛɨɜɚɧɢɟ, ɧɟɠɟɥɢ ɩɪɟɞɦɟɬ ɞɥɹ ɞɢɫɤɭɫɫɢɢ. 
ɉɨɷɬɨɦɭ ɦɵ ɫɤɨɧɰɟɧɬɪɢɪɨɜɚɥɢɫɶ ɧɚ ɨɬɜɟɬɟ ɧɚ ɜɬɨɪɨɣ ɜɨɩɪɨɫ ɢ  ɞɚɥɢ ɟɝɨ ɜ ɯɨɞɟ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 
ɧɚɰɢɨɧɚɥɶɧɨɣ ɩɪɨɝɪɚɦɦɵ ɪɚɡɜɢɬɢɹ ɢ ɜɧɟɞɪɟɧɢɹ ɝɪɢɞ-ɬɟɯɧɨɥɨɝɢɣ «Ɇɟɞɢɰɢɧɫɤɚɹ ɝɪɢɞ-ɫɢɫɬɟɦɚ ɞɥɹ 
ɩɨɩɭɥɹɰɢɨɧɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɜ ɤɚɪɞɢɨɥɨɝɢɢ ɧɚ ɛɚɡɟ ɤɚɪɞɢɨɝɪɚɦɦ» ɢɥɢ ɩɪɨɫɬɨ «Ɇɟɞɝɪɢɞ», ɨ ɤɨɬɨɪɨɦ 
ɩɨɣɞɟɬ ɪɟɱɶ ɧɢɠɟ.  
ɉɟɪɜɢɱɧɨɣ ɢɧɮɨɪɦɚɰɢɟɣ ɞɥɹ ɩɪɨɟɤɬɚ «Ɇɟɞɝɪɢɞ» ɹɜɥɹɸɬɫɹ ɷɥɟɤɬɪɨɤɚɪɞɢɨɝɪɚɦɦɵ, ɩɨɥɭɱɚɟɦɵɟ ɫ 
ɩɨɦɨɳɶɸ ɫɟɪɬɢɮɢɰɢɪɨɜɚɧɧɵɯ ɰɢɮɪɨɜɵɯ ɤɚɪɞɢɨɝɪɚɮɨɜ ɜ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ ɦɟɞɢɰɢɧɫɤɢɯ 
ɭɱɪɟɠɞɟɧɢɹɯ. 
Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɡɚɦɵɫɟɥ ɩɪɨɟɤɬɚ «Ɇɟɞɝɪɢɞ» ɜ ɫɨɜɨɤɭɩɧɨɫɬɢ ɫ ɤɨɦɩɶɸɬɟɪɧɵɦɢ ɪɟɫɭɪɫɚɦɢ ɜɢɪɬɭɚɥɶɧɨɣ 
ɝɪɢɞ-ɨɪɝɚɧɢɡɚɰɢɢ (ȼɈ) ɫ ɨɞɧɨɢɦɟɧɧɵɦ ɧɚɡɜɚɧɢɟɦ ɩɪɢɜɟɞɟɧɵ ɧɚ ɪɢɫ.1.  
 Ƚɪɢɞ-ɯɪɚɧɢɥɢɳɚ ɩɪɨɟɤɬɚ «Ɇɟɞɝɪɢɞ» ɩɨɡɜɨɥɹɸɬ ɧɚɤɚɩɥɢɜɚɬɶ ɞɟɩɟɪɫɨɧɚɥɢɡɢɪɨɜɚɧɧɵɟ ɰɢɮɪɨɜɵɟ 
ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɟ ɞɚɧɧɵɟ ɜ ɦɚɫɲɬɚɛɟ ɩɨɩɭɥɹɰɢɢ ɜɫɟɣ ɫɬɪɚɧɵ ɢ ɨɛɟɫɩɟɱɢɜɚɬɶ ɨɛɪɚɛɨɬɤɭ ɷɬɨɣ ɢɧɮɨɪɦɚɰɢɢ 
ɞɥɹ ɰɟɥɟɣ ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɡɞɪɚɜɨɨɯɪɚɧɟɧɢɹ ɢ ɞɥɹ ɧɚɭɱɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ. Ȼɨɥɟɟ ɩɨɞɪɨɛɧɨ  ɰɟɥɢ ɢ 
ɩɟɪɫɩɟɤɬɢɜɵ  ɩɪɨɟɤɬɚ «Ɇɟɞɝɪɢɞ» ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɧɵ ɜ Д1Ж. 
ɉɨɤɚ ɠɟ ɜɚɠɧɨ ɩɨɧɢɦɚɬɶ, ɱɬɨ ɤ ɪɚɫɩɪɟɞɟɥɟɧɧɵɦ ɝɪɢɞ-ɯɪɚɧɢɥɢɳɚɦ ɰɢɮɪɨɜɵɟ ɤɚɪɞɢɨɝɪɚɦɦɵ 
ɞɨɫɬɚɜɥɹɸɬɫɹ ɱɟɪɟɡ ȼɟɛ-ɩɨɪɬɚɥ http://medgrid.immsp.kiev.ua ɩɪɢ ɩɨɦɨɳɢ ɫɩɟɰɢɚɥɶɧɨ ɪɚɡɪɚɛɨɬɚɧɧɨɝɨ 
ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɦɨɞɭɥɹ. ɗɬɨɬ ɦɨɞɭɥɶ ɦɨɠɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɥɢɛɨ ɜ ɜɢɞɟ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ ɩɪɨɝɪɚɦɦɵ, 
ɥɢɛɨ ɛɵɬɶ ɜɫɬɪɨɟɧɧɵɦ ɜ ɩɪɨɝɪɚɦɦɧɵɣ ɤɨɦɩɥɟɤɫ ɪɚɛɨɱɟɝɨ ɦɟɫɬɚ ɤɚɪɞɢɨɥɨɝɚ.  
Ⱦɥɹ ɪɚɛɨɬɵ ɫ ɮɚɣɥɚɦɢ ɰɢɮɪɨɜɵɯ ɤɚɪɞɢɨɝɪɚɦɦ ɢɫɩɨɥɶɡɭɸɬɫɹ ɫɩɟɰɢɚɥɶɧɨ ɪɚɡɪɚɛɨɬɚɧɧɵɟ ɢɧɬɟɪɚɤɬɢɜɧɵɟ 
ɜɟɛ-ɫɟɪɜɢɫɵ. Ɉɞɢɧ ɢɡ ɷɬɢɯ ȼɟɛ-ɫɟɪɜɢɫɨɜ ɝɟɧɟɪɢɪɭɟɬ ɞɥɹ ɤɚɠɞɨɣ ɞɨɫɬɚɜɥɟɧɧɨɣ ɜ ɝɪɢɞ-ɯɪɚɧɢɥɢɳɟ ɩɪɨɟɤɬɚ 
ɤɚɪɞɢɨɝɪɚɦɦɵ ɭɧɢɤɚɥɶɧɭɸ ɂɧɬɟɪɧɟɬ-ɫɫɵɥɤɭ ɢ ɝɟɧɟɪɢɪɭɟɬ ɫɩɟɰɢɚɥɶɧɵɣ ɞɨɤɭɦɟɧɬ ɜ pdf-ɮɨɪɦɚɬɟ, ɤɨɬɨɪɵɣ 
ɜɪɚɱ ɦɨɠɟɬ ɪɚɫɩɟɱɚɬɚɬɶ ɢɥɢ ɡɚɩɢɫɚɬɶ ɞɥɹ ɩɚɰɢɟɧɬɚ. Ʉɚɤ ɜɢɞɧɨ ɢɡ ɪɢɫ.2, ɷɬɨɬ ɞɨɤɭɦɟɧɬ ɢɦɟɟɬ 
ɫɩɟɰɢɚɥɶɧɵɣ QR-ɤɨɞ, ɜ ɤɨɬɨɪɨɦ ɡɚɤɨɞɢɪɨɜɚɧɚ ɫɫɵɥɤɚ ɞɨɫɬɭɩɚ ɤ ɰɢɮɪɨɜɨɣ ɤɚɪɞɢɨɝɪɚɦɦɟ ɢ ɤɨɬɨɪɵɣ ɥɟɝɤɨ 
ɪɚɫɩɨɡɧɚɟɬɫɹ ɫɬɚɧɞɚɪɬɧɵɦɢ ɩɪɨɝɪɚɦɦɧɵɦɢ ɫɪɟɞɫɬɜɚɦɢ ȼȿȻ-ɤɚɦɟɪ, ɜ ɬɨɦ ɱɢɫɥɟ ɫɨɜɪɟɦɟɧɧɵɯ ɩɥɚɧɲɟɬɨɜ 
ɢ ɫɦɚɪɬɮɨɧɨɜ.  
ɇɚ ɧɚɲ ɜɡɝɥɹɞ, ɛɭɦɚɠɧɵɣ ɞɨɤɭɦɟɧɬ ɫ ɜɫɬɪɨɟɧɧɵɦ ɜ ɧɟɝɨ QR-ɤɨɞɨɦ ɦɨɠɟɬ ɪɚɫɫɦɚɬɪɢɜɚɬɶɫɹ ɤɚɤ ɪɟɲɟɧɢɟ, 
ɤɨɬɨɪɨɟ ɨɛɟɫɩɟɱɢɜɚɟɬ ɫɬɵɤɨɜɤɭ ɫɨɜɪɟɦɟɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɯɪɚɧɟɧɢɹ ɰɢɮɪɨɜɨɣ ɞɢɚɝɧɨɫɬɢɱɟɫɤɨɣ 
ɢɧɮɨɪɦɚɰɢɢ ɫ ɚɪɯɚɢɱɟɫɤɢɦ ɦɟɬɨɞɨɦ ɛɭɦɚɠɧɨɝɨ ɜɟɞɟɧɢɹ ɦɟɞɢɰɢɧɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ. Ʉɪɨɦɟ ɷɬɨɝɨ, 
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ɭɧɢɤɚɥɶɧɭɸ ɫɫɵɥɤɭ, ɤɨɬɨɪɚɹ ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɪɢ ɝɟɧɟɪɚɰɢɢ QR-ɤɨɞɚ, ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɢ ɩɪɢ 
ɬɟɥɟɦɟɞɢɰɢɧɫɤɢɯ ɤɨɧɫɭɥɶɬɚɰɢɹɯ. 

 
Ɋɢɫ.1 Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɡɚɦɵɫɟɥ ɩɪɨɟɤɬɚ «Ɇɟɞɝɪɢɞ» 

 
Ɋɢɫ.2. ɍɧɢɤɚɥɶɧɚɹ ɫɫɵɥɤɚ ɧɚ ɤɚɪɞɢɨɝɪɚɦɦɭ ɩɚɰɢɟɧɬɚ ɜ ɜɢɞɟ QR-ɤɨɞɚ 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɜ ɧɚɲɟɦ ɩɪɨɟɤɬɟ ɨɬɪɚɛɚɬɵɜɚɸɬɫɹ ɬɟɯɧɨɥɨɝɢɢ ɞɢɧɚɦɢɱɟɫɤɨɝɨ ɡɚɩɭɫɤɚ ɜɢɪɬɭɚɥɶɧɵɯ 
ɦɚɲɢɧ ɧɚ ɝɪɢɞ-ɤɥɚɫɬɟɪɚɯ, ɤɨɬɨɪɵɟ ɩɨɡɜɨɥɹɬ ɪɚɛɨɬɚɬɶ ɩɨɥɶɡɨɜɚɬɟɥɸ ɫ ɢɧɬɟɪɚɤɬɢɜɧɵɦɢ ɩɪɢɥɨɠɟɧɢɹɦɢ. 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜ ɍɤɪɚɢɧɟ ɧɚɤɨɩɥɟɧ ɨɩɵɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɨɜɪɟɦɟɧɧɵɯ ɝɪɢɞ-ɬɟɯɧɨɥɨɝɢɣ ɞɥɹ ɧɚɤɨɩɥɟɧɢɹ, 
ɨɪɝɚɧɢɡɚɰɢɢ ɞɨɫɬɭɩɚ ɢ ɨɛɪɚɛɨɬɤɢ ɞɟɩɟɪɫɨɧɚɥɢɡɢɪɨɜɚɧɧɨɣ ɦɟɞɢɰɢɧɫɤɨɣ ɞɢɚɝɧɨɫɬɢɱɟɫɤɨɣ ɢɧɮɨɪɦɚɰɢɢ. 
ɋɨɡɞɚɧɚ ɢ ɪɚɡɜɢɜɚɟɬɫɹ ɜɢɪɬɭɚɥɶɧɚɹ ɨɪɝɚɧɢɡɚɰɢɹ "Ɇɟɞɝɪɢɞ", ɤɨɬɨɪɚɹ ɭɠɟ ɫɟɣɱɚɫ ɫɩɨɫɨɛɧɚ ɨɛɪɚɛɚɬɵɜɚɬɶ 
ɷɥɟɤɬɪɨɤɚɪɞɢɨɝɪɚɦɦɵ ɜ ɦɚɫɲɬɚɛɟ ɩɨɩɭɥɹɰɢɢ ɜɫɟɣ ɫɬɪɚɧɵ. 

Ɇɣɭɠɫɛɭɮɫɛ 

1. ȼɢɲɧɟɜɫɤɢɣ ȼ.ȼ., ɑɚɣɤɨɜɫɤɢɣ ɂ.Ⱥ., Ʉɢɪɠɧɟɪ Ƚ.Ⱦ., ȿɧɚ Ʌ.Ɇ., Ⱦɨɪɞɢɟɧɤɨ ɇ.Ⱥ., Ɏɪɨɥɨɜ ɘ.Ⱥ., ȼɚɫɢɥɶɟɜ ȼ.ȿ. 
Ɇɟɞɢɰɢɧɫɤɚɹ ȽɊɂȾ-ɫɢɫɬɟɦɚ ɧɚ ɛɚɡɟ ɷɥɟɤɬɪɨɤɚɪɞɢɨɝɪɚɦɦ: ɧɨɜɵɣ ɢɧɫɬɪɭɦɟɧɬ ɞɥɹ ɤɥɢɧɢɱɟɫɤɨɣ ɤɚɪɞɢɨɥɨɝɢɢ ɢ 
ɩɨɩɭɥɹɰɢɨɧɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ // Ɇɟɠɞɭɧɚɪɨɞɧɵɣ ɧɚɭɱɧɨ-ɩɪɚɤɬɢɱɟɫɤɢɣ ɠɭɪɧɚɥ "Ʉɚɪɞɢɨɥɨɝɢ: ɨɬ ɧɚɭɤɢ ɤ ɩɪɚɤɬɢɤɟ". 
- 2012. - №2. - ɋ. 108-116. 

Ƀɨɯɩɫɧɛɱɣɺ ɩɜ ɛɝɭɩɫɠ 

ȼɢɬɚɥɢɣ ȼɢɲɧɟɜɫɤɢɣ - Ʉɢɟɜ, ɂɧɫɬɢɬɭɬ ɩɪɨɛɥɟɦ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɦɚɲɢɧ ɢ ɫɢɫɬɟɦ ɇȺɇɍ, ɩɪ-ɬ Ⱥɤɚɞɟɦɢɤɚ 
Ƚɥɭɲɤɨɜɚ 42, ɝ.Ʉɢɟɜ, 03187, ɍɤɪɚɢɧɚ, ɤ.ɬ.ɧ., ɫ.ɧ.ɫ.,  e-mail: vit@immsp.kiev.ua 

mailto:vit@immsp.kiev.ua
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ȼȻȾȻɍɉɊȻɋȻɇɀɍɋɃɒɈɃɄ ȽɃȼȲɋ ɈȻɄȼȲɆɗɓ ȿɉɑȲɆɗɈɃɐ ɇȻɋɓɋɎɍȲȽ  

ɆȲɈȲɄ ȿɉɌɍɎɊɎ ɂ ȽɃɅɉɋɃɌɍȻɈɈɚɇ ɇɉȿɀɆȲ ȼȻɆȻɈɌɈɃɐ ɇɀɋɀɁ  
Ⱦɛɦɣɨɛ Ⱦɛɤɝɩɫɩɨɬɷɥɛ, Ɍɝʀɭɦɛɨɛ Ɍɛɰɛɫɩɝɛ  

Ⱥɧɨɬɚɰɿɹ: ȼ ɪɨɛɨɬɿ ɧɚ ɨɫɧɨɜɿ ɩɿɞɯɨɞɭ, ɡɚɩɪɨɩɨɧɨɜɚɧɨɝɨ  ɩɪɨɮ. Ƚɥɚɞɭɧɨɦ ȼ.ɉ., ɫɮɨɪɦɭɥɶɨɜɚɧɨ ɩɨɧɹɬɿɣɧɭ 

ɬɚ ɤɚɬɟɝɨɪɿɚɥɶɧɭ ɦɨɞɟɥɿ ɫɢɧɬɟɡɭ ɦɟɪɟɠ ɞɨɫɬɭɩɭ. Ɂɚɩɪɨɩɨɧɨɜɚɧɨ ɦɟɬɨɞ ɛɚɝɚɬɨɩɚɪɚɦɟɬɪɢɱɧɨɝɨ 
ɜɢɛɨɪɭ ɧɚɣɛɿɥɶɲ ɞɨɰɿɥɶɧɨɝɨ ɲɥɹɯɭ ɩɪɨɤɥɚɞɤɢ ɥɿɧɿɣ ɞɨɫɬɭɩɭ ɧɚ ɨɫɧɨɜɿ ɦɨɞɟɥɿ ɛɚɥɚɧɫɧɢɯ ɦɟɪɟɠ, ɹɤɢɣ 
ɜɪɚɯɨɜɭє ɜɫɸ ɦɧɨɠɢɧɭ ɜɯɿɞɧɢɯ ɩɚɪɚɦɟɬɪɿɜ, ɧɟɨɛɯɿɞɧɢɯ ɩɪɢ ɫɢɧɬɟɡɿ ɦɟɪɟɠɿ ɞɨɫɬɭɩɭ.  
Ʉɥɸɱɨɜɿ ɫɥɨɜɚ: ɦɟɪɟɠɚ ɞɨɫɬɭɩɭ, ɦɨɞɟɥɶ ɛɚɥɚɧɫɧɢɯ ɦɟɪɟɠ, ɭɩɪɚɜɥɹɸɱɢɣ ɜɩɥɢɜ. 

Ƚɬɭɮɪ 

ɇɚɣɜɚɠɥɢɜɿɲɢɦ ɡɚɜɞɚɧɧɹɦ ɪɨɡɜɢɬɤɭ ɬɟɥɟɤɨɦɭɧɿɤɚɰɿɣ є ɫɬɜɨɪɟɧɧɹ ɦɟɪɟɠ ɞɨɫɬɭɩɭ (ɆȾ), ɨɫɤɿɥɶɤɢ ɰɟɣ 
ɮɪɚɝɦɟɧɬ ɬɟɥɟɤɨɦɭɧɿɤɚɰɿɣɧɨʀ ɦɟɪɟɠɿ є ɨɞɧɢɦ ɡ ʀʀ ɧɚɣɛɿɥɶɲ ɜɭɡɶɤɢɯ ɦɿɫɰɶ. ɐɟ ɨɛɭɦɨɜɥɟɧɨ ɪɹɞɨɦ ɩɢɬɚɧɶ, 
ɩɨɜ'ɹɡɚɧɢɯ ɡ ɪɟɚɥɿɡɚɰɿєɸ ɤɚɧɚɥɭ ɡɜ'ɹɡɤɭ ɦɿɠ ɬɟɪɦɿɧɚɥɨɦ ɤɨɪɢɫɬɭɜɚɱɚ ɿ ɦɟɪɟɠɟɸ. Ⱦɨ ɧɢɯ ɜɿɞɧɨɫɹɬɶɫɹ: 
ɞɨɪɨɝɨɜɢɡɧɚ ɨɧɨɜɥɟɧɧɹ ɨɛɥɚɞɧɚɧɧɹ ɬɚ ɥɿɧɿɣ; ɜɿɞɫɭɬɧɿɫɬɶ ɱɿɬɤɢɯ ɩɨɤɚɡɧɢɤɿɜ ɩɨɩɢɬɭ ɩɨɫɥɭɝ ɬɨɳɨ. Ʉɪɿɦ ɬɨɝɨ, ɡ 
ɤɨɠɧɢɦ ɪɨɤɨɦ ɡɪɨɫɬɚɸɬɶ ɜɢɦɨɝɢ ɤɨɪɢɫɬɭɜɚɱɿɜ ɞɨ ɹɤɨɫɬɿ ɩɨɫɥɭɝ, ɜ ɪɟɡɭɥɶɬɚɬɿ ɱɨɝɨ ɡɛɿɥɶɲɭɸɬɶɫɹ ɧɟɨɛɯɿɞɧɿ 
ɲɜɢɞɤɨɫɬɿ ɨɛɦɿɧɭ ɿɧɮɨɪɦɚɰɿєɸ.  

ɇɚ ɫɶɨɝɨɞɧɿɲɧɿɣ ɞɟɧɶ ɬɟɦɚ ɫɬɜɨɪɟɧɧɹ ɆȾ є ɞɭɠɟ ɦɨɥɨɞɨɸ. ɐɟ ɩɨɹɫɧɸє ɜɿɞɧɨɫɧɨ ɧɟɜɟɥɢɤɢɣ ɩɟɪɟɥɿɤ ɪɨɛɿɬ, 
ɩɨɜ'ɹɡɚɧɢɯ ɿɡ ɫɬɜɨɪɟɧɧɹɦ ɰɢɯ ɦɟɪɟɠ. Ɋɿɡɧɿ ɚɫɩɟɤɬɢ ɫɢɧɬɟɡɭ ɆȾ, ɡɚɫɬɨɫɭɜɚɧɧɹ ɧɚ ɆȾ ɩɪɨɜɨɞɨɜɢɯ ɿ 
ɛɟɡɩɪɨɜɨɞɨɜɢɯ ɬɟɯɧɨɥɨɝɿɣ ɨɫɜɿɬɥɟɧɿ ɜ ɪɨɛɨɬɚɯ ɋɨɤɨɥɨɜɚ ɇ.Ⱥ., Ƚɨɥɶɞɲɬɟɣɧɚ Ȼ.ɋ., Ȼɚɤɥɚɧɨɜɚ І.Ƚ., 
Ɇɢɯɚɣɥɨɜɚ ȼ.Ɏ., Ƚɚɣɜɨɪɨɧɫɶɤɨʀ Ƚ.ɋ., Ⱦɟɧɢɫɶєɜɨɣ Ɉ.Ɇ., Ȼɚɥɚɲɨɜɚ ȼ. Ⱥ., Ȼɿɪɸɤɨɜɚ ɇ. Ʌ. ɬɚ ɿɧ. Ⱦɟɹɤɢɦ 
ɜɚɠɥɢɜɢɦ ɚɫɩɟɤɬɚɦ ɫɢɧɬɟɡɭ ɆȾ ɩɪɢɫɜɹɱɟɧɿ ɞɢɫɟɪɬɚɰɿɣɧɿ ɪɨɛɨɬɢ ɉɚɜɥɨɜɚ ɋ.ȼ., Ʉɨɬɨɜɨʀ Ɉ.І., ɋɚɯɚɪɨɜɨʀ ɋ.ȼ. 
ɬɚ Ʉɪɢɠɚɧɿɜɫɶɤɨʀ Ⱥ.Ⱥ.  

ɉɬɨɩɝɨɛ ɲɛɬɭɣɨɛ 

ȼ ɪɨɛɨɬɿ ɧɚ ɨɫɧɨɜɿ ɩɿɞɯɨɞɭ, ɡɚɩɪɨɩɨɧɨɜɚɧɨɝɨ ɩɪɨɮ. Ƚɥɚɞɭɧɨɦ ȼ.ɉ. ɜ Ƚɥɚɞɭɧ, 2000, ɫɮɨɪɦɭɥɶɨɜɚɧɿ 
ɩɨɧɹɬɿɣɧɚ ɬɚ ɤɚɬɟɝɨɪɿɚɥɶɧɚ ɦɨɞɟɥɿ ɫɢɧɬɟɡɭ ɆȾ. ɉɨɧɹɬɿɣɧɚ ɦɨɞɟɥɶ ɦɨɞɟɥɿ ɫɢɧɬɟɡɭ ɆȾ ɦɚє ɜɢɝɥɹɞ 

d d dM W L ,  (ɪɢɫ. 1), ɞɟ dW  – ɦɧɨɠɢɧɚ ɜɟɪɲɢɧ, ɳɨ ɜɿɞɩɨɜɿɞɚɸɬɶ ɩɨɧɹɬɬɹɦ ɫɢɧɬɟɡɭ ɆȾ; dL  – 

ɦɧɨɠɢɧɚ ɞɭɝ, ɹɤɿ ɩɪɟɞɫɬɚɜɥɹɸɬɶ ɡɜ'ɹɡɤɢ ɦɿɠ ɰɢɦɢ ɩɨɧɹɬɬɹɦɢ.  

 

Ɋɢɫ.1. ɉɨɧɹɬɿɣɧɚ ɦɨɞɟɥɶ ɫɢɧɬɟɡɭ ɆȾ 

ɋɮɨɪɦɨɜɚɧɚ ɡɚɝɚɥɶɧɚ ɫɯɟɦɚ ɩɪɢɣɧɹɬɬɹ ɪɿɲɟɧɧɹ ɩɪɢ ɫɢɧɬɟɡɿ ɆȾ, ɡɚ ɹɤɨɸ ɫɬɜɨɪɟɧɨ ɚɥɝɨɪɢɬɦ, ɳɨ 
ɜɿɞɩɨɜɿɞɚє ɰɿɥɶɨɜɢɦ ɤɪɢɬɟɪɿɹɦ E e { } , ɚ ɡɧɚɱɟɧɧɹ f x g x h x ( ) ( ) ( )  є ɨɰɿɧɤɨɸ ɨɩɬɢɦɚɥɶɧɨɝɨ ɲɥɹɯɭ 
ɪɨɡɜ'ɹɡɤɭ ɡɚɞɚɱɿ. ɇɚ ɨɫɧɨɜɿ ɚɧɚɥɿɡɭ ɡɚɞɚɱ, ɪɨɡɜ'ɹɡɨɤ ɹɤɢɯ ɧɟɨɛɯɿɞɧɢɣ ɞɥɹ ɫɢɧɬɟɡɭ ɆȾ ɋɨɤɨɥɨɜ, 1991, 



XX-th International Conference "Knowledge - Dialogue - Solution" 
 

32 

ɋɨɤɨɥɨɜ, 2002, Ƚɚɣɜɨɪɨɧɫɤɚɹ, 2012, Ƚɚɣɜɨɪɨɧɫɤɚɹ  2013, ɨɫɨɛɥɢɜɨɫɬɟɣ ɆȾ Ȼɢɪɸɤɨɜ, 2003, ɋɨɤɨɥɨɜ, 

2005, Ƚɚɣɜɨɪɨɧɫɤɚɹ, 2013 ɬɚ ɫɮɨɪɦɭɥɶɨɜɚɧɨʀ ɩɨɧɹɬɿɣɧɨʀ ɦɨɞɟɥɿ ɫɢɧɬɟɡɭ ɆȾ ɪɨɡɪɨɛɥɟɧɨ ɝɪɚɮ ɩɿɞɰɿɥɟɣ 
ɫɢɧɬɟɡɭ ɆȾ ɬɚ ɡɚɩɪɨɩɨɧɨɜɚɧɨ ɦɨɞɟɥɶ ɫɢɧɬɟɡɭ ɆȾ ɜ ɰɿɥɨɦɭ Ƚɚɣɜɨɪɨɧɫɤɚɹ, 2010, Ƚɚɣɜɨɪɨɧɫɤɚɹ, 2012, 

Gayvoronska, 2012, Sakharova, 2012.  

Ɂɚɞɚɱɚ, ɹɤɭ ɛɭɥɨ ɪɨɡɜ’ɹɡɚɧɨ ɜ ɪɨɛɨɬɿ, ɩɨɜ’ɹɡɚɧɚ ɡ ɜɢɡɧɚɱɟɧɧɹɦ ɧɚɣɛɿɥɶɲ ɞɨɰɿɥɶɧɨɝɨ ɲɥɹɯɭ ɩɪɨɤɥɚɞɤɢ ɅȾ. 
Ⱦɥɹ ɪɨɡɜ’ɹɡɚɧɧɹ ɡɚɞɚɱɿ ɜɢɤɨɪɢɫɬɚɧɚ ɦɨɞɟɥɶ ɛɚɥɚɧɫɧɢɯ ɦɟɪɟɠ (ɆȻɆ) [Ƚɥɚɞɭɧ, 1995]. ɐɹ ɦɨɞɟɥɶ 
ɩɪɢɡɧɚɱɟɧɚ ɞɥɹ ɭɩɪɚɜɥɿɧɧɹ ɩɪɨɰɟɫɨɦ ɩɨɲɭɤɭ ɪɿɲɟɧɶ ɿ ɹɜɥɹє ɫɨɛɨɸ ɝɪɚɮ U V , , ɞɟ U  – ɦɧɨɠɢɧɚ 
ɜɭɡɥɨɜɢɯ ɜɟɪɲɢɧ, ɚ V  – ɦɧɨɠɢɧɚ ɡɜ'ɹɡɤɿɜ ɦɿɠ ɧɢɦɢ. ɉɪɢɧɰɢɩ ɪɨɛɨɬɢ ɦɨɞɟɥɿ ɩɨɥɹɝɚє ɭ ɮɨɪɦɭɜɚɧɧɿ 
ɩɨɫɥɿɞɨɜɧɨɫɬɿ ɭɩɪɚɜɥɹɸɱɢɯ ɜɩɥɢɜɿɜ hr , ɬɨɛɬɨ ɩɥɚɧɭ ɞɨɫɹɝɧɟɧɧɹ ɤɿɧɰɟɜɨɝɨ ɪɟɡɭɥɶɬɚɬɭ, ɞɟ ɤɨɠɧɚ ɜɟɪɲɢɧɚ 
ɦɚє ɫɜɨє ɡɧɚɱɟɧɧɹ, ɩɪɢɱɨɦɭ ɧɢɠɧɹ ɜɟɪɲɢɧɚ є ɚɪɝɭɦɟɧɬɨɦ ɞɥɹ ɮɭɧɤɰɿʀ ɜɢɳɨʀ ɜɟɪɲɢɧɢ.  

ȼɪɚɯɨɜɭɸɱɢ, ɳɨ ɧɚ ɩɪɨɤɥɚɞɤɭ ɅȾ ɜɩɥɢɜɚє ɦɧɨɠɢɧɚ ɩɚɪɚɦɟɬɪɿɜ 1 nD d d { ,..., }  ɜɢɞɿɥɟɧɨ ɦɧɨɠɢɧɢ 
ɩɚɪɚɦɟɬɪɿɜ 1 pA a a { ,..., } , ɳɨ ɯɚɪɚɤɬɟɪɢɡɭɸɬɶ ɜɭɡɥɨɜɿ ɜɟɪɲɢɧɢ, ɬɚ 1 rB b b { ,..., } , ɹɤɿ ɜɿɞɨɛɪɚɠɚɸɬɶ 

ɡɜ’ɹɡɤɢ ɦɿɠ ɰɢɦɢ ɜɟɪɲɢɧɚɦɢ, ɩɪɢ ɰɶɨɦɭ A B D . Ⱦɥɹ ɤɨɠɧɨʀ ɜɭɡɥɨɜɨʀ ɜɟɪɲɢɧɢ ɜɢɡɧɚɱɟɧɨ ɮɭɧɤɰɿɸ 

  1 p

ijf f i j a a , , ,..., ,          (1) 

ɞɟ i j,  – ɿɞɟɧɬɢɮɿɤɚɬɨɪɢ ɜɭɡɥɨɜɨʀ ɜɟɪɲɢɧɢ. Ⱦɥɹ ɤɨɠɧɨɝɨ ɡɜ'ɹɡɤɭ ɦɿɠ ɜɟɪɲɢɧɚɦɢ ɜɢɡɧɚɱɟɧɨ ɮɭɧɤɰɿɸ 

  1 r

ksg g k s b b , , ,..., ,     (2) 

ɞɟ k s,  – ɿɞɟɧɬɢɮɿɤɚɬɨɪɢ ɡɜ’ɹɡɤɭ. 

ɇɚ ɨɫɧɨɜɿ ɩɪɢɧɰɢɩɿɜ ɆȻɆ ɬɚ ɜɜɟɞɟɧɢɯ ɩɨɡɧɚɱɟɧɶ ɨɬɪɢɦɚɧɚ ɦɨɞɟɥɶ ɜɢɡɧɚɱɟɧɧɹ ɧɚɣɛɿɥɶɲ ɞɨɰɿɥɶɧɨɝɨ ɲɥɹɯɭ 
ɩɪɨɤɥɚɞɤɢ ɅȾ [Ƚɚɣɜɨɪɨɧɫɤɚɹ ɢ ɞɪ., 2013 (1)], ɩɪɢɤɥɚɞ ɪɟɚɥɿɡɚɰɿʀ ɹɤɨʀ ɡɨɛɪɚɠɟɧɨ ɧɚ ɪɢɫ. 2. Ɍɚɤɢɣ ɩɿɞɯɿɞ 
ɞɨɡɜɨɥɢɜ ɜɢɞɿɥɢɬɢ ɜɡɚєɦɨɡɚɦɿɧɧɿ ɮɪɚɝɦɟɧɬɢ ɲɥɹɯɭ, ɜɿɞɤɢɧɭɬɢ ɡɚɜɿɞɨɦɨ ɧɚɣɝɿɪɲɿ ɮɪɚɝɦɟɧɬɢ ɬɚ ɜɢɹɜɢɬɢ 
ɜɚɪɿɚɧɬɢ ɡɿ ɫɯɨɠɢɦɢ ɮɪɚɝɦɟɧɬɚɦɢ ɲɥɹɯɭ, ɳɨ ɞɨɡɜɨɥɢɥɨ ɡɦɟɧɲɢɬɢ ɤɿɥɶɤɿɫɬɶ ɪɨɡɪɚɯɭɧɤɿɜ ɿ ɫɤɨɪɨɬɢɬɢ ɱɚɫ, 
ɧɟɨɛɯɿɞɧɢɣ ɞɥɹ ɜɢɪɿɲɟɧɧɹ ɡɚɞɚɱɿ.  

 

Ɋɢɫ.2. Ɇɨɞɟɥɶ ɫɢɧɬɟɡɭ ɆȾ ɜ ɰɿɥɨɦɭ 

ȼɪɚɯɨɜɭɸɱɢ ɛɚɝɚɬɨɩɚɪɚɦɟɬɪɢɱɧɿɫɬɶ ɫɢɫɬɟɦɢ, ɧɚɩɪɹɦ ɩɨɲɭɤɭ ɨɩɢɫɚɧɨ ɹɤ 

ij ks
ij ks

hr f g   , (3) 

ɞɟ i j,  ɬɚ k s,  – ɿɞɟɧɬɢɮɿɤɚɬɨɪɢ ɜɿɞɩɨɜɿɞɧɨʀ ɜɟɪɲɢɧɢ. 
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Ⱦɥɹ ɡɧɚɯɨɞɠɟɧɧɹ ɧɚɣɛɿɥɶɲ ɞɨɰɿɥɶɧɨɝɨ ɲɥɹɯɭ ɩɪɨɤɥɚɞɤɢ ɅȾ ɫɮɨɪɦɨɜɚɧɨ ɦɧɨɠɢɧɭ ɚɥɶɬɟɪɧɚɬɢɜ – ɜɫɿɯ 
ɦɨɠɥɢɜɢɯ ɲɥɹɯɿɜ ɩɪɨɤɥɚɞɤɢ ɅȾ ɦɿɠ ɨɛɪɚɧɢɦɢ ɩɭɧɤɬɚɦɢ 1 yL l l { ,..., } , ɞɟ yl  – ɲɥɹɯ, ɳɨ ɨɩɢɫɭє 
ɩɨɫɥɿɞɨɜɧɿɫɬɶ ɜɭɡɥɨɜɢɯ ɜɟɪɲɢɧ, ɱɟɪɟɡ ɹɤɿ ɜɿɧ ɩɪɨɯɨɞɢɬɶ.  

 

Ɋɢɫ.3. ɆȻɆ ɞɥɹ ɜɢɡɧɚɱɟɧɧɹ ɧɚɣɛɿɥɶɲ ɞɨɰɿɥɶɧɨɝɨ ɲɥɹɯɭ ɩɪɨɤɥɚɞɤɢ ɅȾ 

ɇɟɯɚɣ wd  – ɩɚɪɚɦɟɬɪ, ɩɨ ɹɤɨɦɭ ɨɩɬɢɦɿɡɭєɬɶɫɹ ɲɥɹɯ, ɬɨɞɿ w

w y ks
ks l

D l d


 ( ) min , ɞɟ  w yD l  – ɫɭɦɚɪɧɟ 

ɡɧɚɱɟɧɧɹ ɩɚɪɚɦɟɬɪɭ wd  ɞɥɹ ɨɛɪɚɧɨɝɨ y -ɝɨ ɲɥɹɯɭ ɬɚ 1 ..w n , ɚ ijf  ɜɭɡɥɨɜɿ ɬɚ ɩɪɨɦɿɠɧɿ ɜɟɪɲɢɧɢ ɨɛɪɚɧɨɝɨ 
ɲɥɹɯɭ ɡ (1-3), ɬɨɞɿ ɡɚɝɚɥɶɧɢɣ ɭɩɪɚɜɥɹɸɱɢɣ ɜɩɥɢɜ, ɳɨ ɯɚɪɚɤɬɟɪɢɡɭє ɨɛɪɚɧɢɣ ɲɥɹɯ ɦɚє ɜɢɝɥɹɞ 

 
 

   
, ,

min
y y

y ij ks
i j l k s l

Hr l f g . ɇɚɣɛɿɥɶɲ ɞɨɰɿɥɶɧɢɣ ɜɚɪɿɚɧɬ ɩɪɨɤɥɚɞɤɢ ɅȾ ɨɬɪɢɦɚɧɨ ɡɚ ɤɪɢɬɟɪɿєɦ 

Ȼɚɣєɫɚ-Ʌɚɩɥɚɫɚ [ȼɨɥɨɲɢɧ, 2006, Ƚɚɣɜɨɪɨɧɫɤɚɹ, 2013 (2)] 

    1BL y w y w y w
y y

w

l l D l q Hr l q     min | | min | | , (6) 

ɞɟ 1 1wq q ,  – ɜɚɝɚ ɞɥɹ w yD l( )  ɬɚ  yHr l , ɹɤɚ ɜɫɬɚɧɨɜɥɸєɬɶɫɹ ɨɫɨɛɨɸ, ɳɨ ɩɪɢɣɦɚє ɪɿɲɟɧɧɹ. 

Ƚɣɬɨɩɝɥɣ 

Ɍɚɤɢɦ ɱɢɧɨɦ, ɧɚ ɨɫɧɨɜɿ ɦɨɞɟɥɿ ɛɚɥɚɧɫɧɢɯ ɦɟɪɟɠ ɡɚɩɪɨɩɨɧɨɜɚɧɨ ɦɟɬɨɞ ɛɚɝɚɬɨɩɚɪɚɦɟɬɪɢɱɧɨɝɨ ɜɢɛɨɪɭ 
ɧɚɣɛɿɥɶɲ ɞɨɰɿɥɶɧɨɝɨ ɲɥɹɯɭ ɩɪɨɤɥɚɞɤɢ ɥɿɧɿʀ ɞɨɫɬɭɩɭ, ɹɤɿɣ ɜɪɚɯɨɜɭє ɜɫɸ ɦɧɨɠɢɧɭ ɜɯɿɞɧɢɯ ɩɚɪɚɦɟɬɪɿɜ 
ɧɟɨɛɯɿɞɧɢɯ ɩɪɢ ɫɢɧɬɟɡɿ ɦɟɪɟɠɿ ɞɨɫɬɭɩɭ. Ɂ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɡɚɩɪɨɩɨɧɨɜɚɧɨɝɨ ɦɟɬɨɞɭ ɪɨɡɪɨɛɥɟɧɨ ɚɥɝɨɪɢɬɦ 
ɚɜɬɨɦɚɬɢɡɨɜɚɧɨʀ ɩɪɨɰɟɞɭɪɢ ɫɢɧɬɟɡɭ ɬɨɩɨɥɨɝɿɱɧɨʀ ɫɬɪɭɤɬɭɪɢ ɆȾ.  
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Ƚɨɥɨɜɧɿ ɨɛɥɚɫɬɿ ɧɚɭɤɨɜɨɝɨ ɞɨɫɥɿɞɠɟɧɧɹ: ɉɪɨɛɥɟɦɢ ɫɬɜɨɪɟɧɧɹ ɩɟɪɫɩɟɤɬɢɜɧɢɯ ɦɟɪɟɠ ɞɨɫɬɭɩɭ. 
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ɏɀɈɉɇɀɈ ɌɍȻɍɃɌɍɃɒɀɌɅɉɄ ɎɌɍɉɄɒɃȽɉɌɍɃ 

Ƀɞɩɫɷ Ⱦɩɫɜɛɨɷ 

Ⱥɧɧɨɬɚɰɢɹ: ɉɪɟɞɫɬɚɜɥɟɧɚ ɧɨɜɚɹ ɦɨɧɨɝɪɚɮɢɹ, ɩɨɫɜɹɳɟɧɧɚɹ ɢɫɫɥɟɞɨɜɚɧɢɸ ɮɢɡɢɱɟɫɤɨɝɨ ɮɟɧɨɦɟɧɚ 
ɫɬɚɬɢɫɬɢɱɟɫɤɨɣ ɭɫɬɨɣɱɢɜɨɫɬɢ ɢ ɢɡɥɨɠɟɧɢɸ ɨɫɧɨɜ ɮɢɡɢɤɨ-ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɬɟɨɪɢɢ ɝɢɩɟɪɫɥɭɱɚɣɧɵɯ 
ɹɜɥɟɧɢɣ, ɨɩɢɫɵɜɚɸɳɟɣ ɮɢɡɢɱɟɫɤɢɟ ɫɨɛɵɬɢɹ, ɜɟɥɢɱɢɧɵ ɢ ɩɪɨɰɟɫɫɵ ɫ ɭɱɟɬɨɦ ɧɚɪɭɲɟɧɢɣ 
ɫɬɚɬɢɫɬɢɱɟɫɤɨɣ ɭɫɬɨɣɱɢɜɨɫɬɢ. ȼ ɨɬɥɢɱɢɟ ɨɬ ɩɪɟɞɵɞɭɳɢɯ ɞɜɭɯ ɦɨɧɨɝɪɚɮɢɣ ɚɜɬɨɪɚ, ɜ ɤɨɬɨɪɵɯ 
ɨɫɧɨɜɧɨɟ ɜɧɢɦɚɧɢɟ ɭɞɟɥɟɧɨ ɦɚɬɟɦɚɬɢɱɟɫɤɢɦ ɚɫɩɟɤɬɚɦ ɬɟɨɪɢɢ ɝɢɩɟɪɫɥɭɱɚɣɧɵɯ ɹɜɥɟɧɢɣ, ɜ ɧɨɜɨɣ ɤɧɢɝɟ 
ɚɤɰɟɧɬ ɫɞɟɥɚɧ ɧɚ ɮɢɡɢɱɟɫɤɨɣ ɫɬɨɪɨɧɟ ɜɨɩɪɨɫɚ. Ʉɧɢɝɚ ɪɚɫɫɱɢɬɚɧɚ ɧɚ ɧɚɭɱɧɵɯ ɪɚɛɨɬɧɢɤɨɜ, ɢɧɠɟɧɟɪɨɜ ɢ 
ɚɫɩɢɪɚɧɬɨɜ, ɢɫɫɥɟɞɭɸɳɢɯ ɫɬɚɬɢɫɬɢɱɟɫɤɢɟ ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ ɪɟɚɥɶɧɵɯ ɮɢɡɢɱɟɫɤɢɯ ɹɜɥɟɧɢɣ, 
ɪɚɡɪɚɛɚɬɵɜɚɸɳɢɯ ɢ ɢɫɩɨɥɶɡɭɸɳɢɯ ɫɬɚɬɢɫɬɢɱɟɫɤɢɟ ɦɟɬɨɞɵ ɜɵɫɨɤɨɬɨɱɧɵɯ ɢɡɦɟɪɟɧɢɣ, 
ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɢ ɨɛɪɚɛɨɬɤɢ ɫɢɝɧɚɥɨɜ ɧɚ ɛɨɥɶɲɢɯ ɢɧɬɟɪɜɚɥɚɯ ɧɚɛɥɸɞɟɧɢɹ, ɚ ɬɚɤɠɟ ɞɥɹ ɫɬɭɞɟɧɬɨɜ 
ɫɬɚɪɲɢɯ ɤɭɪɫɨɜ ɭɧɢɜɟɪɫɢɬɟɬɨɜ ɮɢɡɢɱɟɫɤɢɯ, ɬɟɯɧɢɱɟɫɤɢɯ ɢ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɫɩɟɰɢɚɥɶɧɨɫɬɟɣ. 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɮɟɧɨɦɟɧ ɫɬɚɬɢɫɬɢɱɟɫɤɨɣ ɭɫɬɨɣɱɢɜɨɫɬɢ, ɬɟɨɪɢɹ ɝɢɩɟɪɫɥɭɱɚɣɧɵɯ ɹɜɥɟɧɢɣ, 
ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ, ɧɚɪɭɲɟɧɢɟ ɫɯɨɞɢɦɨɫɬɢ. 

Ƚɝɠɟɠɨɣɠ 

Ɉɞɧɢɦ ɢɡ ɭɞɢɜɢɬɟɥɶɧɵɯ ɮɢɡɢɱɟɫɤɢɯ ɮɟɧɨɦɟɧɨɜ ɹɜɥɹɟɬɫɹ ɫɬɚɬɢɫɬɢɱɟɫɤɚɹ ɭɫɬɨɣɱɢɜɨɫɬɶ ɦɚɫɫɨɜɵɯ 
ɹɜɥɟɧɢɣ, ɩɪɨɹɜɥɹɸɳɚɹɫɹ ɜ ɫɬɚɛɢɥɶɧɨɫɬɢ ɫɬɚɬɢɫɬɢɤ. ɇɚ ɷɬɨɬ ɮɟɧɨɦɟɧ ɜɩɟɪɜɵɟ ɨɛɪɚɬɢɥ ɜɧɢɦɚɧɢɟ 
ɬɨɪɝɨɜɟɰ ɫɭɤɧɨɦ Ⱦɠ. Ƚɪɚɭɧɬ ɜ 1669 ɝ. ȿɝɨ ɢɡɭɱɟɧɢɟ ɩɪɢɜɟɥɨ ɤ ɩɨɫɬɪɨɟɧɢɸ ɬɟɨɪɢɢ ɜɟɪɨɹɬɧɨɫɬɟɣ, ɤɨɬɨɪɚɹ 
ɛɵɥɚ ɚɤɫɢɨɦɚɬɢɡɢɪɨɜɚɧɚ Ⱥ.ɇ. Ʉɨɥɦɨɝɨɪɨɜɵɦ ɜ ɤɨɧɰɟ ɞɜɚɞɰɚɬɵɯ ɝɨɞɨɜ ɏɏ ɜɟɤɚ. 
ɏɨɬɹ ɩɪɟɞɥɨɠɟɧɧɵɣ Ⱥ.ɇ. Ʉɨɥɦɨɝɨɪɨɜɵɦ ɚɤɫɢɨɦɚɬɢɱɟɫɤɢɣ ɩɨɞɯɨɞ ɛɚɡɢɪɭɟɬɫɹ ɢɫɤɥɸɱɢɬɟɥɶɧɨ ɧɚ 
ɚɛɫɬɪɚɤɬɧɵɯ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɩɨɧɹɬɢɹɯ ɢ ɮɚɤɬɢɱɟɫɤɢ ɢɝɧɨɪɢɪɭɟɬ ɮɟɧɨɦɟɧ ɫɬɚɬɢɫɬɢɱɟɫɤɨɣ ɭɫɬɨɣɱɢɜɨɫɬɢ, 
ɨɞɧɚɤɨ, ɮɢɡɢɱɟɫɤɢɟ ɤɨɪɧɢ ɬɟɨɪɢɢ ɜɟɪɨɹɬɧɨɫɬɟɣ ɢɝɪɚɸɬ ɩɟɪɜɨɫɬɟɩɟɧɧɭɸ ɪɨɥɶ ɜɨ ɜɫɟɯ ɮɢɡɢɱɟɫɤɢɯ, 
ɬɟɯɧɢɱɟɫɤɢɯ, ɫɨɰɢɨɥɨɝɢɱɟɫɤɢɯ ɢ ɞɪɭɝɢɯ ɞɢɫɰɢɩɥɢɧɚɯ, ɝɞɟ ɷɬɚ ɬɟɨɪɢɹ ɧɚɲɥɚ ɲɢɪɨɤɨɟ ɩɪɢɦɟɧɟɧɢɟ.  
ɋɨɜɪɟɦɟɧɧɚɹ ɬɟɨɪɢɹ ɜɟɪɨɹɬɧɨɫɬɟɣ (ɜɤɥɸɱɚɸɳɚɹ ɜ ɲɢɪɨɤɨɦ ɩɨɧɢɦɚɧɢɢ ɢ ɦɚɬɟɦɚɬɢɱɟɫɤɭɸ ɫɬɚɬɢɫɬɢɤɭ) 
ɨɩɢɫɵɜɚɟɬ ɦɚɫɫɨɜɵɟ ɹɜɥɟɧɢɹ ɫ ɩɨɦɨɳɶɸ ɫɥɭɱɚɣɧɵɯ (ɜɟɪɨɹɬɧɨɫɬɧɨ-ɫɥɭɱɚɣɧɵɯ ɢɥɢ, ɢɧɚɱɟ, 
ɫɬɨɯɚɫɬɢɱɟɫɤɢɯ) ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɦɨɞɟɥɟɣ, ɯɚɪɚɤɬɟɪɢɡɭɟɦɵɯ ɜɟɪɨɹɬɧɨɫɬɧɨɣ ɦɟɪɨɣ, ɨɩɢɪɚɹɫɶ (ɡɚɱɚɫɬɭɸ 
ɧɟɹɜɧɨ) ɧɚ ɮɢɡɢɱɟɫɤɭɸ ɝɢɩɨɬɟɡɭ ɢɞɟɚɥɶɧɨɣ ɫɬɚɬɢɫɬɢɱɟɫɤɨɣ ɭɫɬɨɣɱɢɜɨɫɬɢ, ɩɪɟɞɩɨɥɚɝɚɸɳɟɣ ɧɚɥɢɱɢɟ 
ɫɯɨɞɢɦɨɫɬɢ ɱɚɫɬɨɬɵ ɪɟɚɥɶɧɵɯ ɫɨɛɵɬɢɣ ɢ ɫɪɟɞɧɢɯ ɡɧɚɱɟɧɢɣ ɮɢɡɢɱɟɫɤɢɯ ɜɟɥɢɱɢɧ.  
Ɇɧɨɝɢɟ ɝɨɞɵ ɝɢɩɨɬɟɡɚ ɢɞɟɚɥɶɧɨɣ ɫɬɚɬɢɫɬɢɱɟɫɤɨɣ ɭɫɬɨɣɱɢɜɨɫɬɢ ɧɟ ɜɵɡɵɜɚɥɚ ɫɨɦɧɟɧɢɣ. Ɉɞɧɚɤɨ, 
ɩɨɫɥɟɞɧɢɟ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɪɚɡɥɢɱɧɵɯ ɮɢɡɢɱɟɫɤɢɯ ɜɟɥɢɱɢɧ ɢ ɩɪɨɰɟɫɫɨɜ ɧɚ ɛɨɥɶɲɢɯ 
ɢɧɬɟɪɜɚɥɚɯ ɧɚɛɥɸɞɟɧɢɹ ɩɨɤɚɡɚɥɢ, ɱɬɨ ɨɧɚ ɧɟ ɧɚɯɨɞɢɬ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɝɨ ɩɨɞɬɜɟɪɠɞɟɧɢɹ.  
ɇɚ ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɟɛɨɥɶɲɢɯ ɜɪɟɦɟɧɧɵɯ, ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɯ ɢɥɢ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨ-ɜɪɟɦɟɧɧɵɯ ɢɧɬɟɪɜɚɥɚɯ 
ɧɚɛɥɸɞɟɧɢɹ ɭɜɟɥɢɱɟɧɢɟ ɨɛɴɟɦɚ ɞɚɧɧɵɯ ɩɪɢɜɨɞɢɬ ɤ ɭɦɟɧɶɲɟɧɢɸ ɭɪɨɜɧɹ ɮɥɭɤɬɭɚɰɢɣ ɫɬɚɬɢɫɬɢɤ. Ɉɞɧɚɤɨ 
ɩɪɢ ɛɨɥɶɲɢɯ ɨɛɴɟɦɚɯ ɷɬɚ ɬɟɧɞɟɧɰɢɹ ɧɟ ɩɪɨɫɥɟɠɢɜɚɟɬɫɹ: ɞɨɫɬɢɝɧɭɜ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɡɧɚɱɟɧɢɹ, ɭɪɨɜɟɧɶ 
ɮɥɭɤɬɭɚɰɢɣ ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ ɦɟɧɹɟɬɫɹ ɢɥɢ ɜɨɡɪɚɫɬɚɟɬ. ɗɬɨ ɭɤɚɡɵɜɚɟɬ ɧɚ ɨɬɫɭɬɫɬɜɢɟ ɫɯɨɞɢɦɨɫɬɢ ɪɟɚɥɶɧɵɯ 
ɫɬɚɬɢɫɬɢɤ (ɢɯ ɧɟɫɨɫɬɨɹɬɟɥɶɧɨɫɬɶ). 
ɂɫɫɥɟɞɨɜɚɧɢɹ ɧɚɪɭɲɟɧɢɣ ɫɬɚɬɢɫɬɢɱɟɫɤɨɣ ɭɫɬɨɣɱɢɜɨɫɬɢ ɮɢɡɢɱɟɫɤɢɯ ɹɜɥɟɧɢɣ ɢ ɪɚɡɪɚɛɨɬɤɚ ɷɮɮɟɤɬɢɜɧɵɯ 
ɫɪɟɞɫɬɜ ɚɞɟɤɜɚɬɧɨɝɨ ɨɩɢɫɚɧɢɹ ɦɢɪɚ ɫ ɭɱɟɬɨɦ ɬɚɤɢɯ ɧɚɪɭɲɟɧɢɣ ɩɪɢɜɟɥɢ ɤ ɩɨɫɬɪɨɟɧɢɸ ɧɨɜɨɣ ɮɢɡɢɤɨ-

ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɬɟɨɪɢɢ — ɬɟɨɪɢɢ ɝɢɩɟɪɫɥɭɱɚɣɧɵɯ ɹɜɥɟɧɢɣ ДGorban, 2007, 2011]. 

ȼ ɬɟɨɪɢɢ ɜɟɪɨɹɬɧɨɫɬɟɣ ɛɚɡɨɜɵɦɢ ɦɚɬɟɦɚɬɢɱɟɫɤɢɦɢ ɨɛɴɟɤɬɚɦɢ (ɦɨɞɟɥɹɦɢ) ɹɜɥɹɸɬɫɹ ɫɥɭɱɚɣɧɵɟ ɫɨɛɵɬɢɟ, 
ɜɟɥɢɱɢɧɚ ɢ ɮɭɧɤɰɢɹ; ɜ ɬɟɨɪɢɢ ɝɢɩɟɪɫɥɭɱɚɣɧɵɯ ɹɜɥɟɧɢɣ ɜ ɬɚɤɨɦ ɤɚɱɟɫɬɜɟ ɜɵɫɬɭɩɚɸɬ ɝɢɩɟɪɫɥɭɱɚɣɧɵɟ 
ɫɨɛɵɬɢɟ, ɜɟɥɢɱɢɧɚ ɢ ɮɭɧɤɰɢɹ, ɩɪɟɞɫɬɚɜɥɹɸɳɢɟ ɫɨɛɨɣ ɦɧɨɠɟɫɬɜɚ ɧɟɫɜɹɡɚɧɧɵɯ ɦɟɠɞɭ ɫɨɛɨɣ ɫɥɭɱɚɣɧɵɯ 
ɫɨɛɵɬɢɣ, ɜɟɥɢɱɢɧ ɢ ɮɭɧɤɰɢɣ, ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɟ ɤɚɤ ɟɞɢɧɨɟ ɰɟɥɨɟ. 
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Ɇɚɬɟɦɚɬɢɱɟɫɤɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɬɟɨɪɢɢ ɝɢɩɟɪɫɥɭɱɚɣɧɵɯ ɹɜɥɟɧɢɣ ɛɚɡɢɪɭɟɬɫɹ ɧɚ ɤɥɚɫɫɢɱɟɫɤɢɯ ɚɤɫɢɨɦɚɯ 
ɬɟɨɪɢɢ ɜɟɪɨɹɬɧɨɫɬɟɣ Ⱥ.ɇ. Ʉɨɥɦɨɝɨɪɨɜɚ, ɮɢɡɢɱɟɫɤɚɹ — ɧɚ ɝɢɩɟɪɫɥɭɱɚɣɧɵɯ ɮɢɡɢɱɟɫɤɢɯ ɝɢɩɨɬɟɡɚɯ: ɝɢɩɨɬɟɡɟ 
ɨɝɪɚɧɢɱɟɧɧɨɣ ɫɬɚɬɢɫɬɢɱɟɫɤɨɣ ɭɫɬɨɣɱɢɜɨɫɬɢ ɪɟɚɥɶɧɵɯ ɫɨɛɵɬɢɣ, ɜɟɥɢɱɢɧ, ɩɪɨɰɟɫɫɨɜ ɢ ɩɨɥɟɣ ɢ ɧɚ ɝɢɩɨɬɟɡɟ 
ɚɞɟɤɜɚɬɧɨɝɨ ɨɩɢɫɚɧɢɹ ɷɬɢɯ ɮɢɡɢɱɟɫɤɢɯ ɹɜɥɟɧɢɣ ɝɢɩɟɪɫɥɭɱɚɣɧɵɦɢ ɦɨɞɟɥɹɦɢ. 
ɋ ɬɨɱɤɢ ɡɪɟɧɢɹ ɦɚɬɟɦɚɬɢɤɢ ɬɟɨɪɢɹ ɝɢɩɟɪɫɥɭɱɚɣɧɵɯ ɹɜɥɟɧɢɣ — ɜɟɬɜɶ ɬɟɨɪɢɢ ɜɟɪɨɹɬɧɨɫɬɟɣ; ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ 
ɮɢɡɢɤɢ — ɧɨɜɚɹ ɬɟɨɪɢɹ, ɨɫɧɨɜɚɧɧɚɹ ɧɚ ɧɨɜɵɯ ɩɪɟɞɫɬɚɜɥɟɧɢɹɯ ɨɛ ɨɤɪɭɠɚɸɳɟɦ ɦɢɪɟ. 
ɐɟɥɶɸ ɧɚɫɬɨɹɳɟɝɨ ɞɨɤɥɚɞɚ ɹɜɥɹɟɬɫɹ ɩɪɟɡɟɧɬɚɰɢɹ ɧɨɜɨɣ ɦɨɧɨɝɪɚɮɢɢ ДGorban, 2014Ж, ɩɨɫɜɹɳɟɧɧɨɣ 
ɢɫɫɥɟɞɨɜɚɧɢɸ ɧɚɪɭɲɟɧɢɣ ɫɬɚɬɢɫɬɢɱɟɫɤɨɣ ɭɫɬɨɣɱɢɜɨɫɬɢ ɪɟɚɥɶɧɵɯ ɮɢɡɢɱɟɫɤɢɯ ɹɜɥɟɧɢɣ ɢ ɨɩɢɫɚɧɢɸ 
ɪɟɚɥɶɧɵɯ ɫɨɛɵɬɢɣ, ɜɟɥɢɱɢɧ, ɩɪɨɰɟɫɫɨɜ ɢ ɩɨɥɟɣ ɫ ɩɨɦɨɳɶɸ ɝɢɩɟɪɫɥɭɱɚɣɧɵɯ ɦɨɞɟɥɟɣ.  
ȼ ɧɨɜɨɣ ɦɨɧɨɝɪɚɮɢɢ, ɜ ɨɬɥɢɱɢɟ ɨɬ ɩɪɟɞɵɞɭɳɢɯ ɤɧɢɝ ДGorban, 2007, 2011Ж, ɨɫɧɨɜɧɨɟ ɜɧɢɦɚɧɢɟ ɭɞɟɥɟɧɨ 
ɮɢɡɢɱɟɫɤɨɣ ɫɬɨɪɨɧɟ ɜɨɩɪɨɫɚ. 

Ʌɫɛɭɥɩɠ ɩɪɣɬɛɨɣɠ ɧɩɨɩɞɫɛɯɣɣ 

Ʉɧɢɝɚ ɫɨɫɬɨɢɬ ɢɡ ɩɹɬɢ ɱɚɫɬɟɣ, ɨɛɴɟɞɢɧɹɸɳɢɯ 33 ɝɥɚɜɵ. ɉɟɪɜɚɹ, ɜɜɨɞɧɚɹ, ɱɚɫɬɶ ɦɨɧɨɝɪɚɮɢɢ, ɜɤɥɸɱɚɸɳɚɹ 
ɝɥɚɜɵ 1–8, ɩɨɫɜɹɳɟɧɚ ɨɩɢɫɚɧɢɸ ɮɢɡɢɱɟɫɤɨɝɨ ɮɟɧɨɦɟɧɚ ɫɬɚɬɢɫɬɢɱɟɫɤɨɣ ɭɫɬɨɣɱɢɜɨɫɬɢ, ɚɧɚɥɢɡɭ ɟɝɨ 
ɫɜɨɣɫɬɜ ɢ ɢɯ ɭɱɟɬɭ ɜ ɪɚɦɤɚɯ ɢɡɜɟɫɬɧɵɯ ɬɟɨɪɢɣ. 
Ⱥɤɰɟɧɬɢɪɨɜɚɧɨ ɜɧɢɦɚɧɢɟ ɧɚ ɬɨɦ, ɱɬɨ ɮɟɧɨɦɟɧ ɫɬɚɬɢɫɬɢɱɟɫɤɨɣ ɭɫɬɨɣɱɢɜɨɫɬɢ ɪɟɚɥɶɧɵɯ ɮɢɡɢɱɟɫɤɢɯ 
ɹɜɥɟɧɢɣ ɧɨɫɢɬ ɨɝɪɚɧɢɱɟɧɧɵɣ ɯɚɪɚɤɬɟɪ, ɩɪɨɹɜɥɹɸɳɢɣɫɹ ɜ ɨɬɫɭɬɫɬɜɢɢ ɬɟɧɞɟɧɰɢɢ ɫɯɨɞɢɦɨɫɬɢ ɫɪɟɞɧɢɯ 
ɜɟɥɢɱɢɧ. ɉɨɷɬɨɦɭ ɩɨɧɹɬɢɟ ɜɟɪɨɹɬɧɨɫɬɢ, ɨɩɪɟɞɟɥɹɟɦɨɟ ɜ ɫɬɚɬɢɫɬɢɤɟ ɤɚɤ ɩɪɟɞɟɥ ɱɚɫɬɨɬɵ ɫɨɛɵɬɢɣ, ɧɟ 
ɢɦɟɟɬ ɮɢɡɢɱɟɫɤɨɝɨ ɫɦɵɫɥɚ. 
ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɧɵ ɪɚɡɧɵɟ ɤɨɧɰɟɩɬɭɚɥɶɧɵɟ ɜɡɝɥɹɞɵ ɧɚ ɭɫɬɪɨɣɫɬɜɨ ɦɢɪɚ ɫ ɩɨɡɢɰɢɣ ɞɟɬɟɪɦɢɧɢɡɦɚ ɢ 
ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɢ. ɉɪɨɜɟɞɟɧɨ ɫɨɩɨɫɬɚɜɥɟɧɢɟ ɜɚɪɢɚɧɬɚ ɨɩɢɫɚɧɢɹ ɮɢɡɢɱɟɫɤɢɯ ɹɜɥɟɧɢɣ ɛɟɡ ɭɱɟɬɚ 
ɧɚɪɭɲɟɧɢɣ ɫɬɚɬɢɫɬɢɱɟɫɤɨɣ ɭɫɬɨɣɱɢɜɨɫɬɢ, ɲɢɪɨɤɨ ɢɫɩɨɥɶɡɭɟɦɨɝɨ ɜ ɬɟɨɪɢɢ ɜɟɪɨɹɬɧɨɫɬɟɣ, ɫ 
ɚɥɶɬɟɪɧɚɬɢɜɧɵɦ ɜɚɪɢɚɧɬɨɦ ɨɩɢɫɚɧɢɹ ɪɟɚɥɶɧɵɯ ɹɜɥɟɧɢɣ ɫ ɭɱɟɬɨɦ ɧɚɪɭɲɟɧɢɣ ɫɬɚɬɢɫɬɢɱɟɫɤɨɣ 
ɭɫɬɨɣɱɢɜɨɫɬɢ, ɩɪɟɞɥɚɝɚɟɦɨɝɨ ɬɟɨɪɢɟɣ ɝɢɩɟɪɫɥɭɱɚɣɧɵɯ ɹɜɥɟɧɢɣ.  
Ɏɨɪɦɚɥɢɡɨɜɚɧɨ ɩɨɧɹɬɢɟ ɫɬɚɬɢɫɬɢɱɟɫɤɨɣ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɪɨɰɟɫɫɨɜ, ɜɜɟɞɟɧɵ ɩɚɪɚɦɟɬɪɵ ɫɬɚɬɢɫɬɢɱɟɫɤɨɣ 
ɧɟɭɫɬɨɣɱɢɜɨɫɬɢ ɢ ɟɞɢɧɢɰɵ ɢɯ ɢɡɦɟɪɟɧɢɹ, ɨɩɢɫɚɧɚ ɦɟɬɨɞɢɤɚ ɨɰɟɧɤɢ ɫɬɟɩɟɧɢ ɧɚɪɭɲɟɧɢɹ ɭɫɬɨɣɱɢɜɨɫɬɢ ɧɚ 
ɢɧɬɟɪɜɚɥɚɯ ɤɨɧɟɱɧɨɣ ɞɥɢɬɟɥɶɧɨɫɬɢ, ɭɫɬɚɧɨɜɥɟɧɵ ɡɚɜɢɫɢɦɨɫɬɢ ɧɚɪɭɲɟɧɢɣ ɫɬɚɬɢɫɬɢɱɟɫɤɨɣ ɭɫɬɨɣɱɢɜɨɫɬɢ 
ɩɪɨɰɟɫɫɨɜ ɨɬ ɨɫɨɛɟɧɧɨɫɬɟɣ ɢɯ ɜɪɟɦɟɧɧɵɯ ɢ ɫɩɟɤɬɪɚɥɶɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ. 
ȼɨ ɜɬɨɪɨɣ ɱɚɫɬɢ ɤɧɢɝɢ (ɝɥɚɜɵ 9–13) ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɧɚ 
ɛɨɥɶɲɢɯ ɢɧɬɟɪɜɚɥɚɯ ɧɚɛɥɸɞɟɧɢɹ ɫɬɚɬɢɫɬɢɱɟɫɤɨɣ ɭɫɬɨɣɱɢɜɨɫɬɢ ɪɚɡɧɨɨɛɪɚɡɧɵɯ ɩɪɨɰɟɫɫɨɜ ɪɚɡɧɨɣ 
ɮɢɡɢɱɟɫɤɨɣ ɩɪɢɪɨɞɵ.  
ɂɫɫɥɟɞɨɜɚɧɵ, ɜ ɱɚɫɬɧɨɫɬɢ, ɤɨɥɟɛɚɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɝɨɪɨɞɫɤɨɣ ɫɟɬɢ, ɜɵɫɨɬɵ ɦɨɪɫɤɢɯ ɜɨɥɧ ɢ ɩɟɪɢɨɞɚ ɢɯ 
ɫɥɟɞɨɜɚɧɢɹ, ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɫɤɨɪɨɫɬɢ ɡɜɭɤɚ ɜ ɨɤɟɚɧɟ, ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɢɡɥɭɱɟɧɢɹ ɚɫɬɪɨɮɢɡɢɱɟɫɤɢɯ 
ɨɛɴɟɤɬɨɜ, ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɡɞɭɯɚ ɢ ɤɨɥɢɱɟɫɬɜɚ ɨɫɚɞɤɨɜ, ɦɚɝɧɢɬɧɨɝɨ ɩɨɥɹ Ɂɟɦɥɢ, ɤɭɪɫɚ ɜɚɥɸɬ ɢ ɞɪ.  
ɂɬɨɝɨɦ ɷɬɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɹɜɢɥɨɫɶ ɭɫɬɚɧɨɜɥɟɧɢɟ ɮɚɤɬɚ ɨɝɪɚɧɢɱɟɧɧɨɣ ɫɬɚɬɢɫɬɢɱɟɫɤɨɣ ɭɫɬɨɣɱɢɜɨɫɬɢ 
ɪɚɫɫɦɨɬɪɟɧɧɵɯ ɩɪɨɰɟɫɫɨɜ. ɇɟɫɦɨɬɪɹ ɧɚ ɪɚɡɧɭɸ ɮɢɡɢɱɟɫɤɭɸ ɩɪɢɪɨɞɭ, ɜɫɟ ɨɧɢ ɢɦɟɸɬ ɨɝɪɚɧɢɱɟɧɧɵɣ 
ɢɧɬɟɪɜɚɥ ɫɬɚɬɢɫɬɢɱɟɫɤɨɣ ɭɫɬɨɣɱɢɜɨɫɬɢ. ɗɬɢ ɪɟɡɭɥɶɬɚɬɵ ɩɨɡɜɨɥɹɸɬ ɩɪɟɞɩɨɥɨɠɢɬɶ, ɱɬɨ ɧɚɪɭɲɟɧɢɟ 
ɫɬɚɬɢɫɬɢɱɟɫɤɨɣ ɭɫɬɨɣɱɢɜɨɫɬɢ ɧɨɫɢɬ ɜɫɟɨɛɳɢɣ ɯɚɪɚɤɬɟɪ ɢɥɢ, ɢɧɚɱɟ, ɮɟɧɨɦɟɧ ɫɬɚɬɢɫɬɢɱɟɫɤɨɣ ɭɫɬɨɣɱɢɜɨɫɬɢ 
ɧɨɫɢɬ ɨɝɪɚɧɢɱɟɧɧɵɣ ɯɚɪɚɤɬɟɪ.  
Ɍɪɟɬɶɹ ɱɚɫɬɶ ɤɧɢɝɢ (ɝɥɚɜɵ 14–21) ɩɨɫɜɹɳɟɧɚ ɤɪɚɬɤɨɦɭ ɢɡɥɨɠɟɧɢɸ ɨɫɧɨɜɧɵɯ ɩɨɥɨɠɟɧɢɣ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ 
ɱɚɫɬɢ ɬɟɨɪɢɢ ɝɢɩɟɪɫɥɭɱɚɣɧɵɯ ɹɜɥɟɧɢɣ. ȼ ɨɬɥɢɱɢɟ ɨɬ ɫɬɨɯɚɫɬɢɱɟɫɤɢɯ ɦɨɞɟɥɟɣ, ɯɚɪɚɤɬɟɪɢɡɭɟɦɵɯ 
ɢɫɤɥɸɱɢɬɟɥɶɧɨ ɤɨɧɤɪɟɬɧɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ ɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ, ɜ ɝɢɩɟɪɫɥɭɱɚɣɧɵɯ ɦɨɞɟɥɹɯ ɩɪɢɫɭɬɫɬɜɭɸɬ 
ɷɥɟɦɟɧɬɵ ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɢ, ɚɫɫɨɰɢɢɪɭɟɦɵɟ ɫ ɧɟɩɪɟɞɫɤɚɡɭɟɦɨ ɦɟɧɹɸɳɢɦɢɫɹ ɭɫɥɨɜɢɹɦ. 
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Ɉɩɢɫɚɧɢɟ ɝɢɩɟɪɫɥɭɱɚɣɧɵɯ ɹɜɥɟɧɢɣ (ɝɢɩɟɪɫɥɭɱɚɣɧɵɯ ɫɨɛɵɬɢɣ, ɜɟɥɢɱɢɧ ɢ ɮɭɧɤɰɢɣ) ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ 
ɪɚɡɧɵɦɢ ɫɪɟɞɫɬɜɚɦɢ. ɇɚɢɛɨɥɟɟ ɩɨɥɧɨɟ ɨɩɢɫɚɧɢɟ ɝɢɩɟɪɫɥɭɱɚɣɧɨɝɨ ɹɜɥɟɧɢɹ ɞɚɟɬ ɦɧɨɝɨɡɧɚɱɧɚɹ ɮɭɧɤɰɢɹ 
ɪɚɫɩɪɟɞɟɥɟɧɢɹ, ɩɪɟɞɫɬɚɜɥɹɟɦɚɹ ɦɧɨɠɟɫɬɜɨɦ ɮɭɧɤɰɢɣ ɪɚɫɩɪɟɞɟɥɟɧɢɹ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɪɚɡɧɵɦ 
ɭɫɥɨɜɢɹɦ, ɦɟɧɟɟ ɩɨɥɧɨɟ – ɝɪɚɧɢɰɵ ɦɧɨɝɨɡɧɚɱɧɨɣ ɮɭɧɤɰɢɢ ɪɚɫɩɪɟɞɟɥɟɧɢɹ, ɦɨɦɟɧɬɵ ɷɬɢɯ ɝɪɚɧɢɰ, ɝɪɚɧɢɰɵ 
ɦɨɦɟɧɬɨɜ, ɚ ɬɚɤɠɟ ɞɪɭɝɢɟ ɩɚɪɚɦɟɬɪɵ ɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ. 
ɉɹɬɚɹ ɱɚɫɬɶ (ɝɥɚɜɵ 26–33) ɫɨɞɟɪɠɢɬ ɬɟɨɪɟɬɢɱɟɫɤɢɟ ɢ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ 
ɡɚɤɨɧɨɦɟɪɧɨɫɬɟɣ ɩɪɢ ɧɚɪɭɲɟɧɢɹɯ ɫɬɚɬɢɫɬɢɱɟɫɤɨɣ ɭɫɬɨɣɱɢɜɨɫɬɢ.  
ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɩɪɢ ɧɚɪɭɲɟɧɢɢ ɫɬɚɬɢɫɬɢɱɟɫɤɨɣ ɭɫɬɨɣɱɢɜɨɫɬɢ, ɤɚɤ ɧɢ ɫɬɪɚɧɧɨ ɦɨɠɟɬ ɩɨɤɚɡɚɬɶɫɹ, 
ɞɟɣɫɬɜɭɟɬ ɡɚɤɨɧ ɛɨɥɶɲɢɯ ɱɢɫɟɥ ɢ ɫɩɪɚɜɟɞɥɢɜɚ ɰɟɧɬɪɚɥɶɧɚɹ ɩɪɟɞɟɥɶɧɚɹ ɬɟɨɪɟɦɚ, ɯɨɬɹ ɫɦɵɫɥ ɢɯ 
ɨɤɚɡɵɜɚɟɬɫɹ ɧɟ ɬɚɤɢɦ, ɤɚɤ ɜ ɫɥɭɱɚɟ ɢɞɟɚɥɶɧɨɣ ɫɬɚɬɢɫɬɢɱɟɫɤɨɣ ɭɫɬɨɣɱɢɜɨɫɬɢ.  
Ɉɫɨɛɨɟ ɜɧɢɦɚɧɢɟ ɭɞɟɥɟɧɨ ɜɵɹɫɧɟɧɢɸ ɩɪɢɱɢɧ ɨɝɪɚɧɢɱɟɧɧɨɣ ɬɨɱɧɨɫɬɢ ɪɟɚɥɶɧɵɯ ɢɡɦɟɪɟɧɢɣ ɢ 
ɩɨɬɟɧɰɢɚɥɶɧɨɣ ɬɨɱɧɨɫɬɢ ɪɟɚɥɶɧɵɯ ɢɡɦɟɪɟɧɢɣ, ɚ ɬɚɤɠɟ ɩɪɢɱɢɧ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɧɚɪɭɲɟɧɢɣ ɫɬɚɬɢɫɬɢɱɟɫɤɨɣ 
ɭɫɬɨɣɱɢɜɨɫɬɢ.  
ɉɪɟɞɥɨɠɟɧ ɩɨɞɯɨɞ, ɩɨɡɜɨɥɹɸɳɢɣ ɪɚɫɩɪɨɫɬɪɚɧɢɬɶ ɩɨɧɹɬɢɟ ɲɟɧɧɨɧɨɜɫɤɨɣ ɷɧɬɪɨɩɢɢ ɢ ɞɪɭɝɢɟ ɩɨɧɹɬɢɹ, 
ɢɫɩɨɥɶɡɭɸɳɢɟ ɜɟɪɨɹɬɧɨɫɬɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ, ɧɚ ɧɟɨɩɪɟɞɟɥɟɧɧɵɟ ɜɟɥɢɱɢɧɵ, ɧɟ ɢɦɟɸɳɢɟ 
ɜɟɪɨɹɬɧɨɫɬɧɨɣ ɦɟɪɵ. 

Ƚɶɝɩɟɶ 

1. ɉɪɟɞɫɬɚɜɥɟɧɚ ɧɨɜɚɹ ɦɨɧɨɝɪɚɮɢɹ, ɩɨɫɜɹɳɟɧɧɚɹ ɢɫɫɥɟɞɨɜɚɧɢɸ ɧɚɪɭɲɟɧɢɣ ɫɬɚɬɢɫɬɢɱɟɫɤɨɣ ɭɫɬɨɣɱɢɜɨɫɬɢ 
ɮɢɡɢɱɟɫɤɢɯ ɹɜɥɟɧɢɣ ɢ ɨɩɢɫɚɧɢɸ ɪɟɚɥɶɧɵɯ ɫɨɛɵɬɢɣ, ɜɟɥɢɱɢɧ, ɩɪɨɰɟɫɫɨɜ ɢ ɩɨɥɟɣ ɫ ɩɨɦɨɳɶɸ 
ɝɢɩɟɪɫɥɭɱɚɣɧɵɯ ɦɨɞɟɥɟɣ.  
2. ȼɵɹɫɧɟɧɨ, ɱɬɨ ɜɟɪɨɹɬɧɨɫɬɶ – ɦɚɬɟɦɚɬɢɱɟɫɤɨɟ ɩɨɧɹɬɢɟ, ɧɟ ɢɦɟɸɳɟɟ ɮɢɡɢɱɟɫɤɨɣ ɢɧɬɟɪɩɪɟɬɚɰɢɢ. 
3. ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɩɪɢ ɧɚɪɭɲɟɧɢɢ ɫɬɚɬɢɫɬɢɱɟɫɤɨɣ ɭɫɬɨɣɱɢɜɨɫɬɢ ɞɟɣɫɬɜɭɟɬ ɡɚɤɨɧ ɛɨɥɶɲɢɯ ɱɢɫɟɥ ɢ 
ɫɩɪɚɜɟɞɥɢɜɚ ɰɟɧɬɪɚɥɶɧɚɹ ɩɪɟɞɟɥɶɧɚɹ ɬɟɨɪɟɦɚ, ɯɨɬɹ ɫɦɵɫɥ ɢɯ ɨɤɚɡɵɜɚɟɬɫɹ ɧɟ ɬɚɤɢɦ, ɤɚɤ ɜ ɫɥɭɱɚɟ 
ɢɞɟɚɥɶɧɨɣ ɫɬɚɬɢɫɬɢɱɟɫɤɨɣ ɭɫɬɨɣɱɢɜɨɫɬɢ.  
4. ɇɚ ɛɚɡɟ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɚɩɩɚɪɚɬɚ ɬɟɨɪɢɢ ɝɢɩɟɪɫɥɭɱɚɣɧɵɯ ɹɜɥɟɧɢɣ ɪɚɡɪɚɛɨɬɚɧɵ ɨɫɧɨɜɵ 
ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ ɪɚɫɯɨɞɹɳɢɯɫɹ ɢ ɦɧɨɝɨɡɧɚɱɧɵɯ ɮɭɧɤɰɢɣ. 
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ɊɋɉȾɈɉɂɃɋɉȽȻɈɃɀ ɌɉɑɃȻɆɗɈɉ-ɘɅɉɈɉɇɃɒɀɌɅɉȾɉ ɋȻɂȽɃɍɃɚ Ɍ 
Ɋɉɇɉɔɗə ȻɌɌɉɑɃȻɍɃȽɈɖɐ ɌɀɍɀɄ 

Ƚɛɦɠɨɭɣɨ Ⱦɫɣɞɩɫɷɠɝɬɥɣɤ 

Ⱥɧɧɨɬɚɰɢɹ: Ⱥɧɚɥɢɡɢɪɭɸɬɫɹ ɩɨɧɹɬɢɹ ɫɨɰɢɚɥɶɧɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ ɢ ɚɫɫɨɰɢɚɬɢɜɧɵɯ ɫɟɬɟɣ. 
Ɋɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɡɚɞɚɱɚ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɩɨɤɚɡɚɬɟɥɟɣ ɫɨɰɢɚɥɶɧɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɪɚɡɜɢɬɢɹ, ɚ ɬɚɤɠɟ 
ɡɚɞɚɱɢ, ɪɟɲɚɟɦɵɟ ɫ ɩɨɦɨɳɶɸ ɢɧɫɬɪɭɦɟɧɬɚ ɚɫɫɨɰɢɚɬɢɜɧɵɯ ɫɟɬɟɣ. ɂɫɫɥɟɞɨɜɚɧɢɟ ɩɪɨɜɨɞɢɬɫɹ ɫ ɰɟɥɶɸ 
ɩɨɫɥɟɞɭɸɳɟɣ ɪɚɡɪɚɛɨɬɤɢ ɚɥɝɨɪɢɬɦɚ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɩɨɤɚɡɚɬɟɥɟɣ ɫɨɰɢɚɥɶɧɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ 
ɪɚɡɜɢɬɢɹ ɪɟɝɢɨɧɚ, ɚ ɬɚɤɠɟ ɪɚɡɪɚɛɨɬɤɢ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɫ ɰɟɥɶɸ ɪɟɚɥɢɡɚɰɢɢ ɞɚɧɧɨɝɨ 
ɚɥɝɨɪɢɬɦɚ. 
Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: Ⱥɫɫɨɰɢɚɬɢɜɧɵɟ ɫɟɬɢ, ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɟ, ɫɨɰɢɚɥɶɧɨ-ɷɤɨɧɨɦɢɱɟɫɤɚɹ ɫɢɫɬɟɦɚ. 
 

1. Ƚɝɠɟɠɨɣɠ 

Ⱦɚɧɧɚɹ ɪɚɛɨɬɚ ɹɜɥɹɟɬɫɹ ɩɟɪɜɵɦ ɲɚɝɨɦ ɤ ɪɚɡɪɚɛɨɬɤɟ ɚɥɶɬɟɪɧɚɬɢɜɧɨɝɨ ɩɨɥɧɨɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ 
ɢɧɫɬɪɭɦɟɧɬɚ ɪɟɲɟɧɢɹ ɡɚɞɚɱ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɩɨɤɚɡɚɬɟɥɟɣ ɫɨɰɢɚɥɶɧɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɪɚɡɜɢɬɢɹ 
ɩɪɨɢɡɜɨɥɶɧɨɝɨ ɪɟɝɢɨɧɚ.  
Ɉɛɴɟɤɬ ɢɫɫɥɟɞɨɜɚɧɢɹ – ɫɨɰɢɚɥɶɧɨ-ɷɤɨɧɨɦɢɱɟɫɤɚɹ ɫɢɫɬɟɦɚ (ɋɗɋ).  
ɉɪɟɞɦɟɬ ɢɫɫɥɟɞɨɜɚɧɢɹ – ɚɫɫɨɰɢɚɬɢɜɧɵɟ ɫɜɹɡɢ ɜ ɩɨɤɚɡɚɬɟɥɹɯ ɫɨɰɢɚɥɶɧɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɪɚɡɜɢɬɢɹ.  
ɐɟɥɶ ɢɫɫɥɟɞɨɜɚɧɢɹ – ɪɚɡɪɚɛɨɬɤɚ ɤɨɧɰɟɩɰɢɢ ɦɨɞɟɥɢ ɞɥɹ ɧɚɯɨɠɞɟɧɢɹ ɚɫɫɨɰɢɚɬɢɜɧɵɯ ɫɜɹɡɟɣ ɦɟɠɞɭ 
ɩɨɤɚɡɚɬɟɥɹɦɢ ɫɨɰɢɚɥɶɧɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɪɚɡɜɢɬɢɹ ɨɫɧɨɜɧɵɯ ɪɟɝɢɨɧɨɜ ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɩɨɥɭɱɟɧɧɵɯ 
ɪɟɡɭɥɶɬɚɬɨɜ ɞɥɹ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɡɧɚɱɟɧɢɣ ɚɧɚɥɨɝɢɱɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɩɨ ɩɪɨɢɡɜɨɥɶɧɵɦ ɪɟɝɢɨɧɚɦ. 

2. ɉ ɬɩɱɣɛɦɷɨɩ-ɸɥɩɨɩɧɣɲɠɬɥɣɰ ɬɣɬɭɠɧɛɰ 

Ɍɟɪɪɢɬɨɪɢɚɥɶɧɚɹ ɋɗɋ (Ɍɋɗɋ) – ɫɨɜɨɤɭɩɧɨɫɬɶ ɜɫɟɯ ɷɤɨɧɨɦɢɤɨ- ɢ ɫɨɰɢɚɥɶɧɨ-ɝɟɨɝɪɚɮɢɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ 
ɨɩɪɟɞɟɥɟɧɧɨɣ ɬɟɪɪɢɬɨɪɢɢ ɫ ɭɫɬɚɧɨɜɢɜɲɢɦɢɫɹ ɦɟɠɞɭ ɧɢɦɢ ɫɜɹɡɹɦɢ. ɗɬɨ ɫɥɨɠɢɜɲɟɟɫɹ ɢ 
ɮɭɧɤɰɢɨɧɢɪɭɸɳɟɟ ɧɚ ɨɩɪɟɞɟɥɟɧɧɨɣ ɬɟɪɪɢɬɨɪɢɢ ɫɨɱɟɬɚɧɢɟ ɜɫɟɯ ɷɥɟɦɟɧɬɨɜ ɧɚɪɨɞɧɨɝɨ ɯɨɡɹɣɫɬɜɚ (ɧɟ 
ɬɨɥɶɤɨ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ), ɛɭɞɶ ɬɨ ɩɨɫɟɥɟɧɢɹ ɩɪɨɦɵɲɥɟɧɧɵɟ ɢɥɢ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɟ ɩɪɟɞɩɪɢɹɬɢɹ, 
ɡɜɟɧɶɹ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɢ ɫɨɰɢɚɥɶɧɨɣ ɫɬɪɭɤɬɭɪɵ ɢ ɞɪ. Ʉɚɠɞɚɹ Ɍɋɗɋ — ɨɱɟɧɶ ɫɥɨɠɧɨɟ ɨɛɪɚɡɨɜɚɧɢɟ, 
ɫɬɪɭɤɬɭɪɚ ɤɨɬɨɪɨɝɨ ɮɨɪɦɢɪɨɜɚɥɚɫɶ ɩɨɞ ɜɨɡɞɟɣɫɬɜɢɟɦ ɤɚɤ ɩɪɢɪɨɞɧɵɯ, ɬɚɤ ɢ ɨɛɳɟɫɬɜɟɧɧɵɯ ɮɚɤɬɨɪɨɜ. 
Ɍɋɗɋ ɪɚɡɥɢɱɚɸɬɫɹ ɧɟ ɬɨɥɶɤɨ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɫɬɪɭɤɬɭɪɨɣ, ɧɨ ɢ ɪɚɡɦɟɪɚɦɢ ɬɟɪɪɢɬɨɪɢɢ. Ɍɋɗɋ ɩɨ 
ɨɬɧɨɲɟɧɢɸ ɤ ɬɟɪɪɢɬɨɪɢɚɥɶɧɨ-ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɦɭ ɤɨɦɩɥɟɤɫɭ ɹɜɥɹɥɢɫɶ ɧɨɜɨɣ ɤɚɬɟɝɨɪɢɟɣ ɫ ɛɨɥɟɟ ɜɵɫɨɤɢɦ 
ɭɪɨɜɧɟɦ ɨɛɨɛɳɟɧɢɹ. 
ɉɪɢ ɷɬɨɦ ɩɨɞ ɋɗɋ ɦɨɝɭɬ ɩɨɞɪɚɡɭɦɟɜɚɬɶɫɹ ɨɛɴɟɤɬɵ ɫɨɜɟɪɲɟɧɧɨ ɪɚɡɥɢɱɧɵɯ ɭɪɨɜɧɟɣ: ɨɬ ɞɨɦɨɯɨɡɹɣɫɬɜ ɬɨ 
ɝɥɨɛɚɥɶɧɨɣ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ. ȿɫɬɟɫɬɜɟɧɧɨ, ɫɪɚɜɧɢɜɚɬɶ ɧɚɫɬɨɥɶɤɨ ɪɚɡɧɵɟ ɫɢɫɬɟɦɵ ɧɟ ɤɨɪɪɟɤɬɧɨ, ɧɨ 
ɟɫɥɢ ɩɨɫɦɨɬɪɟɬɶ ɧɚ ɡɚɞɚɱɭ ɫɢɫɬɟɦɧɨ, ɬɨ ɦɨɠɧɨ ɨɛɧɚɪɭɠɢɬɶ ɨɛɳɢɟ ɷɥɟɦɟɧɬɵ ɢ ɩɪɢɧɰɢɩɵ, ɤɨɬɨɪɵɟ ɢɦɟɸɬ 
ɫɢɫɬɟɦɵ ɪɚɡɧɨɝɨ ɭɪɨɜɧɹ ɢ ɦɚɫɲɬɚɛɚ. ȼɵɹɜɥɟɧɢɟ ɬɚɤɢɯ ɷɥɟɦɟɧɬɨɜ, ɨɩɪɟɞɟɥɟɧɢɟ ɡɚɤɨɧɨɦɟɪɧɨɫɬɟɣ ɢɯ 
ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɞɚёɬ ɜɨɡɦɨɠɧɨɫɬɶ ɫɪɚɜɧɢɜɚɬɶ ɷɬɢ ɫɢɫɬɟɦɵ, ɫɤɨɥɶ ɫɢɥɶɧɨ ɨɧɢ ɧɟ ɨɬɥɢɱɚɥɢɫɶ ɛɵ ɩɨ 
ɦɚɫɲɬɚɛɭ. ɉɨɞɨɛɧɨɟ ɫɪɚɜɧɟɧɢɟ, ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɞɚёɬ ɜɨɡɦɨɠɧɨɫɬɶ ɭɬɜɟɪɠɞɚɬɶ, ɱɬɨ, ɧɚɩɪɢɦɟɪ, ɧɟɤɚɹ 
ɫɢɫɬɟɦɚ Ⱥ ɮɭɧɤɰɢɨɧɢɪɭɟɬ ɥɭɱɲɟ ɫɢɫɬɟɦɵ Ȼ, ɚ ɫɢɫɬɟɦɵ Ȼ ɢ ȼ ɮɭɧɤɰɢɨɧɢɪɭɸɬ «ɩɪɢɛɥɢɡɢɬɟɥɶɧɨ 
ɨɞɢɧɚɤɨɜɨ». ɗɤɫɬɪɚɩɨɥɢɪɭɹ ɞɚɧɧɨɟ ɭɬɜɟɪɠɞɟɧɢɟ ɧɚ ɜɪɟɦɟɧɧɨɣ ɪɹɞ, ɩɨɥɭɱɚɟɦ ɫɥɟɞɭɸɳɢɣ ɩɪɢɦɟɪ: 
ɫɢɫɬɟɦɚ Ⱥ ɜ ɩɟɪɢɨɞɵ «1» ɢ «3» ɮɭɧɤɰɢɨɧɢɪɨɜɚɥɚ ɨɞɧɢɦ ɨɛɪɚɡɨɦ, ɚ ɜ ɩɟɪɢɨɞɵ «2», «4», ɢ «5» – ɢɧɚɱɟ. 
ɉɪɟɞɫɬɚɜɢɦ, ɱɬɨ ɧɚɦ ɜ ɩɨɥɧɨɦ ɨɛɴёɦɟ ɞɨɫɬɭɩɧɚ ɧɟɨɛɯɨɞɢɦɚɹ ɢɧɮɨɪɦɚɰɢɹ ɨ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɢ ɜɫɟɯ 
ɢɧɬɟɪɟɫɭɸɳɢɯ ɧɚɫ ɋɗɋ (ɪɚɡɥɢɱɧɨɝɨ ɦɚɫɲɬɚɛɚ) ɡɚ ɞɥɢɬɟɥɶɧɵɣ ɩɟɪɢɨɞ ɜɪɟɦɟɧɢ. ȼɫё, ɱɬɨ ɨɫɬɚёɬɫɹ 
ɫɞɟɥɚɬɶ, ɧɚɣɬɢ «ɩɨɯɨɠɢɟ» ɩɨɜɟɞɟɧɢɹ ɢ ɪɚɫɫɱɢɬɚɬɶ ɧɟɨɛɯɨɞɢɦɵɟ ɦɟɬɪɢɤɢ. Ⱦɚɧɧɚɹ ɢɧɮɨɪɦɚɰɢɹ ɩɨɡɜɨɥɢɬ 
ɪɟɲɚɬɶ ɪɚɡɥɢɱɧɵɟ ɡɚɞɚɱɢ: 
 ɉɪɨɜɨɞɢɬɶ ɚɧɚɥɢɡ ɫɢɫɬɟɦɵ ɧɚ ɜɵɫɨɤɨɦ ɭɪɨɜɧɟ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɷɤɫɩɪɟɫɫ-ɨɰɟɧɨɤ;  
 Ɉɰɟɧɢɜɚɬɶ ɫɨɫɬɨɹɧɢɟ «ɧɨɜɨɣ» ɫɢɫɬɟɦɵ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɧɚɛɨɪɭ ɞɚɧɧɵɯ ɨ ɧɟɣ – ɧɚɣɬɢ ɩɨɜɟɞɟɧɢɟ, 
«ɩɨɯɨɠɟɟ» ɧɚ ɩɨɜɟɞɟɧɢɟ ɞɪɭɝɢɯ ɫɢɫɬɟɦ; 
 Ɉɰɟɧɢɜɚɬɶ ɛɭɞɭɳɟɟ ɫɨɫɬɨɹɧɢɟ ɫɢɫɬɟɦɵ, ɢɦɟɹ ɞɚɧɧɵɟ ɩɨ ɟё ɬɟɤɭɳɟɦɭ ɫɨɫɬɨɹɧɢɸ. 
ȼ ɫɥɟɞɭɸɳɟɣ ɱɚɫɬɢ ɪɚɫɫɦɨɬɪɢɦ ɩɪɢɧɰɢɩɵ, ɢɫɩɨɥɶɡɭɹ ɤɨɬɨɪɵɟ ɜɨɡɦɨɠɧɨ ɪɟɲɟɧɢɟ ɭɤɚɡɚɧɧɵɯ ɜɵɲɟ ɡɚɞɚɱ. 

3. ɉɜ ɛɬɬɩɱɣɛɭɣɝɨɶɰ ɬɠɭɺɰ 

Ⱥɫɫɨɰɢɚɬɢɜɧɚɹ ɫɟɬɶ – ɫɪɟɞɫɬɜɨ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɪɟɥɹɰɢɨɧɧɵɯ ɡɧɚɧɢɣ ɫ ɩɨɦɨɳɶɸ ɦɚɪɤɢɪɨɜɚɧɧɨɝɨ 
ɨɪɢɟɧɬɢɪɨɜɚɧɧɨɝɨ ɝɪɚɮɚ. Ʉɚɠɞɚɹ ɜɟɪɲɢɧɚ ɝɪɚɮɚ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɤɨɧɰɟɩɬ ɢ ɤɚɠɞɚɹ ɦɟɬɤɚ 
ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɨɨɬɧɨɲɟɧɢɟ ɦɟɠɞɭ ɩɨɧɹɬɢɹɦɢ. Ⱦɚɧɧɨɟ ɨɩɪɟɞɟɥɟɧɢɟ ɢɫɩɨɥɶɡɭɟɬɫɹ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ 
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ɤɨɧɰɟɩɬɭɚɥɶɧɨɝɨ ɨɩɢɫɚɧɢɹ ɚɫɫɨɰɢɚɬɢɜɧɵɯ ɫɟɬɟɣ. Ʉɨɝɞɚ ɠɟ ɪɟɱɶ ɢɞёɬ ɨɛ ɢɯ ɩɪɢɤɥɚɞɧɨɦ ɢɫɩɨɥɶɡɨɜɚɧɢɢ 
(ɪɟɚɥɢɡɚɰɢɹ ɩɪɨɝɪɚɦɦɵ), ɬɨ ɩɨɞ ɬɟɪɦɢɧɨɦ «ɚɫɫɨɰɢɚɬɢɜɧɚɹ ɫɟɬɶ» ɜɨɡɧɢɤɚɟɬ ɞɪɭɝɨɣ ɬɟɪɦɢɧ, 
ɞɟɬɚɥɢɡɢɪɭɸɳɢɣ ɫɟɦɚɧɬɢɤɭ ɩɨɧɹɬɢɹ – «ɚɫɫɨɰɢɚɬɢɜɧɚɹ ɩɚɦɹɬɶ ɧɚ ɧɟɣɪɨɧɧɵɯ ɫɟɬɹɯ». ɍɤɚɡɚɧɧɵɣ ɬɟɪɦɢɧ, ɜ 
ɫɜɨɸ ɨɱɟɪɟɞɶ, ɫɨɫɬɨɢɬ ɢɡ ɞɜɭɯ ɩɨɧɹɬɢɣ: «ɚɫɫɨɰɢɚɬɢɜɧɚɹ ɩɚɦɹɬɶ» ɢ «ɧɟɣɪɨɧɧɚɹ ɫɟɬɶ». Ⱦɚɞɢɦ ɨɩɪɟɞɟɥɟɧɢɟ 
ɷɬɢɦ ɩɨɧɹɬɢɹɦ. 
Ⱥɫɫɨɰɢɚɬɢɜɧɚɹ ɩɚɦɹɬɶ (ɢɧɮɨɪɦɚɬɢɤɚ) – ɭɫɬɪɨɣɫɬɜɨ ɯɪɚɧɟɧɢɹ ɞɚɧɧɵɯ, ɜ ɤɨɬɨɪɨɦ ɪɚɫɩɨɥɨɠɟɧɢɟ ɞɚɧɧɵɯ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɯ ɢɧɮɨɪɦɚɰɢɨɧɧɵɦ ɫɨɞɟɪɠɚɧɢɟɦ, ɚ ɧɟ ɢɦɟɧɟɦ, ɚɞɪɟɫɨɦ ɢɥɢ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɩɨɡɢɰɢɟɣ, ɢ 
ɢɡ ɤɨɬɨɪɨɝɨ ɞɚɧɧɵɟ ɦɨɝɭɬ ɛɵɬɶ ɩɨɥɭɱɟɧɵ.  
Ⱥɫɫɨɰɢɚɬɢɜɧɚɹ ɩɚɦɹɬɶ (ɩɫɢɯɨɥɨɝɢɹ) – ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɜ ɩɚɦɹɬɢ ɢɧɮɨɪɦɚɰɢɢ ɨɛ ɨɛɴɟɤɬɟ, ɫ ɤɨɬɨɪɵɦ ɦɵ 
ɜɡɚɢɦɨɞɟɣɫɬɜɨɜɚɥɢ ɪɚɧɟɟ, ɩɨ ɩɪɢɱɢɧɟ ɬɨɝɨ, ɱɬɨ ɦɵ ɞɭɦɚɟɦ ɨ ɱёɦ-ɬɨ, ɱɬɨ ɫɜɹɡɚɧɨ ɫ ɷɬɢɦ ɨɛɴɟɤɬɨɦ, ɢ 
ɜɵɡɵɜɚɟɦ, ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɚɫɫɨɰɢɚɰɢɸ.  
ɇɟɣɪɨɧɧɚɹ ɫɟɬɶ (ɢɫɤɭɫɫɬɜɟɧɧɚɹ) – ɦɚɬɟɦɚɬɢɱɟɫɤɚɹ ɦɨɞɟɥɶ, ɚ ɬɚɤɠɟ ɟё ɩɪɨɝɪɚɦɦɧɚɹ ɢɥɢ ɚɩɩɚɪɚɬɧɚɹ 
ɪɟɚɥɢɡɚɰɢɹ, ɩɨɫɬɪɨɟɧɧɚɹ ɩɨ ɩɪɢɧɰɢɩɭ ɨɪɝɚɧɢɡɚɰɢɢ ɢ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɧɟɣɪɨɧɧɵɯ ɫɟɬɟɣ 
— ɫɟɬɟɣ ɧɟɪɜɧɵɯ ɤɥɟɬɨɤ ɠɢɜɨɝɨ ɨɪɝɚɧɢɡɦɚ. 
Ⱥɧɚɥɢɡɢɪɭɹ ɜɫɟ ɜɵɲɟɭɤɚɡɚɧɧɵɟ ɨɩɪɟɞɟɥɟɧɢɹ, ɩɪɢɧɢɦɚɟɦ ɫɥɟɞɭɸɳɢɟ ɭɬɜɟɪɠɞɟɧɢɹ, ɤɨɬɨɪɵɟ ɛɭɞɭɬ 
ɢɫɩɨɥɶɡɨɜɚɧɵ ɜ ɪɚɦɤɚɯ ɞɚɧɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ: 
1. Ⱥɫɫɨɰɢɚɬɢɜɧɚɹ ɫɟɬɶ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɤɚɤ ɩɪɨɰɟɫɫ ɚɧɚɥɢɡɚ ɛɨɥɶɲɢɯ ɦɚɫɫɢɜɨɜ ɞɚɧɧɵɯ ɫ ɰɟɥɶɸ 
ɜɵɞɟɥɟɧɢɹ ɨɛɳɢɯ ɡɚɤɨɧɨɦɟɪɧɨɫɬɟɣ ɢ ɫɨɯɪɚɧɟɧɢɹ ɪɟɡɭɥɶɬɚɬɨɜ ɩɪɨɜɟɞёɧɧɵɯ ɜɵɱɢɫɥɟɧɢɣ. 
2. Ⱥɫɫɨɰɢɚɬɢɜɧɚɹ ɩɚɦɹɬɶ ɤɚɤ ɫɜɨɣɫɬɜɨ ɫɢɫɬɟɦɵ ɩɨɡɜɨɥɹɟɬ ɩɨ ɡɚɞɚɧɧɨɦɭ ɭɫɥɨɜɢɸ ɧɚɯɨɞɢɬɶ ɢɧɮɨɪɦɚɰɢɸ 
ɨ ɜɵɹɜɥɟɧɧɵɯ ɫɜɨɣɫɬɜɚɯ ɢ ɡɚɤɨɧɨɦɟɪɧɨɫɬɹɯ (ɬɨ, ɱɬɨ ɜɵɲɟ ɭɤɚɡɚɧɨ ɤɚɤ «ɩɚɦɹɬɶ ɩɨ ɫɨɞɟɪɠɚɧɢɸ»). 
3. Ɇɨɞɟɥɶ ɪɚɡɪɚɛɚɬɵɜɚɟɬɫɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɬɟɯɧɨɥɨɝɢɢ ɧɟɣɪɨɧɧɵɯ ɫɟɬɟɣ. 
Ɉɞɧɢɦ ɢɡ ɩɪɢɦɟɪɨɜ, ɜ ɤɨɬɨɪɨɦ ɭɠɟ ɞɨɜɨɥɶɧɨ ɞɚɜɧɨ ɢ ɭɫɩɟɲɧɨ ɩɪɢɦɟɧɹɸɬɫɹ ɚɥɝɨɪɢɬɦɵ ɜɵɹɜɥɟɧɢɹ 
ɚɫɫɨɰɢɚɬɢɜɧɵɯ ɩɪɚɜɢɥ (ɢ ɤɨɬɨɪɵɣ ɩɨɫɥɭɠɢɥ ɢɞɟɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɨɞɨɛɧɵɯ ɩɪɢɧɰɢɩɨɜ ɞɥɹ 
ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɩɨɤɚɡɚɬɟɥɢ ɫɨɰɢɚɥɶɧɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ), ɹɜɥɹɟɬɫɹ ɡɚɞɚɱɚ ɩɨ ɚɧɚɥɢɡɭ 
ɩɨɤɭɩɚɬɟɥɶɫɤɨɣ ɤɨɪɡɢɧɵ.  Ɋɚɫɫɦɨɬɪɢɦ ɟё ɩɨɞɪɨɛɧɟɟ ɢ ɧɚ ɟё ɩɪɢɦɟɪɟ ɩɪɢɜɟɞёɦ ɨɩɢɫɚɧɢɟ ɩɪɟɞɩɨɫɵɥɨɤ ɤ 
ɮɨɪɦɢɪɨɜɚɧɢɸ ɤɨɧɰɟɩɰɢɢ ɚɥɝɨɪɢɬɦɚ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɩɨɤɚɡɚɬɟɥɟɣ ɫɨɰɢɚɥɶɧɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɪɚɡɜɢɬɢɹ ɫ 
ɩɨɦɨɳɶɸ ɚɫɫɨɰɢɚɬɢɜɧɵɯ ɫɟɬɟɣ. 
Ƚɥɚɜɧɵɟ ɡɚɞɚɱɢ ɦɨɞɟɥɢ ɚɧɚɥɢɡɚ ɩɨɤɭɩɚɬɟɥɶɫɤɨɣ ɤɨɪɡɢɧɵ:  

1. Ɋɚɫɫɱɢɬɚɬɶ ɜɫɟ ɜɨɡɦɨɠɧɵɟ ɧɚɛɨɪɵ ɬɨɜɚɪɨɜ ɢ ɱɚɫɬɨɬɭ ɢɯ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɜ ɩɨɤɭɩɤɚɯ;   

2. Ɉɬɫɟɹɬɶ ɬɟ ɧɚɛɨɪɵ, ɤɨɬɨɪɵɟ ɢɦɟɸɬ ɧɢɡɤɢɣ ɭɪɨɜɟɧɶ ɩɨɞɞɟɪɠɤɢ (ɜɟɪɨɹɬɧɨɫɬɶ ɧɚɫɬɭɩɥɟɧɢɹ ɧɟɤɨɝɨ 
ɫɨɛɵɬɢɹ ɧɢɠɟ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɭɪɨɜɧɹ);  
3. ɉɨ ɡɚɞɚɧɧɨɦɭ ɭɫɥɨɜɢɸ (ɩɨ ɡɚɩɪɨɫɭ ɩɨɥɶɡɨɜɚɬɟɥɹ) ɪɚɫɫɱɢɬɚɬɶ ɭɫɥɨɜɧɭɸ ɜɟɪɨɹɬɧɨɫɬɶ ɨɩɪɟɞɟɥɟɧɧɨɝɨ 
ɫɨɛɵɬɢɹ (ɧɚɩɪɢɦɟɪ, ɤɚɤɨɜɚ ɜɟɪɨɹɬɧɨɫɬɶ ɬɨɝɨ, ɱɬɨ, ɤɭɩɢɜ Ɍɨɜɚɪ Ⱥ, ɤɥɢɟɧɬ ɩɪɢɨɛɪɟɬёɬ Ɍɨɜɚɪ Ȼ).  
ɋɭɳɟɫɬɜɭɟɬ ɦɧɨɠɟɫɬɜɨ ɪɚɡɥɢɱɧɵɯ ɦɟɬɨɞɨɜ ɞɥɹ ɜɵɱɢɫɥɟɧɢɹ ɚɫɫɨɰɢɚɬɢɜɧɵɯ ɩɪɚɜɢɥ ɩɪɢɨɛɪɟɬɟɧɢɹ 
ɬɨɜɚɪɨɜ, ɤɨɬɨɪɵɟ, ɜɩɪɨɱɟɦ, ɧɟ ɦɨɝɭɬ ɛɵɬɶ ɩɪɢɦɟɧɟɧɵ ɤ ɡɚɞɚɱɟ ɩɨɢɫɤɚ ɚɫɫɨɰɢɚɬɢɜɧɵɯ ɩɪɚɜɢɥ ɩɪɢ 
ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɢ ɡɧɚɱɟɧɢɣ ɩɨɤɚɡɚɬɟɥɟɣ ɫɨɰɢɚɥɶɧɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɪɚɡɜɢɬɢɹ. ɉɪɢɱɢɧɚ ɷɬɨɝɨ ɡɚɤɥɸɱɚɟɬɫɹ 
ɜ ɬɨɦ, ɱɬɨ ɩɟɪɜɚɹ ɢɡ ɭɤɚɡɚɧɧɵɯ ɡɚɞɚɱ ɹɜɥɹɟɬɫɹ ɞɢɫɤɪɟɬɧɨɣ, ɚ ɜɬɨɪɚɹ – ɧɟɩɪɟɪɵɜɧɨɣ.  ɋɥɟɞɨɜɚɬɟɥɶɧɨ, 
ɧɟɨɛɯɨɞɢɦɨ ɜɡɹɬɶ ɢɞɟɸ ɢ ɩɪɢɦɟɧɢɬɶ ɟё ɞɥɹ ɪɟɲɟɧɢɹ ɧɨɜɨɣ ɡɚɞɚɱɢ ɜ ɧɨɜɵɯ ɭɫɥɨɜɢɹɯ.  Ɍɚɤ, ɨɫɧɨɜɧɚɹ ɢɞɟɹ 
ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɪɟɲɟɧɢɢ ɝɥɚɜɧɵɯ ɡɚɞɚɱ, ɤɨɬɨɪɵɟ ɨɩɢɫɚɧɵ ɜɵɲɟ. ȼ  ɫɥɟɞɭɸɳɟɣ ɱɚɫɬɢ ɪɚɫɫɦɨɬɪɢɦ ɤɚɠɞɭɸ 
ɢɡ ɧɢɯ ɩɨ ɨɬɞɟɥɶɧɨɫɬɢ ɢ ɧɚ ɢɯ ɩɪɢɦɟɪɟ ɨɩɢɲɟɦ ɤɨɧɰɟɩɰɢɸ ɩɪɟɞɥɚɝɚɟɦɨɝɨ ɚɥɝɨɪɢɬɦɚ.  

4. Ʌɩɨɱɠɪɱɣɺ ɫɛɢɫɛɜɛɭɶɝɛɠɧɩɤ ɧɩɟɠɦɣ 

ɂɛɟɛɲɛ 1. Ɋɠɫɠɲɣɬɦɣɭɷ ɝɬɠ ɝɩɢɧɩɡɨɶɠ ɨɛɜɩɫɶ ɣ ɲɛɬɭɩɭɮ ɣɰ ɝɩɢɨɣɥɨɩɝɠɨɣɺ.  
Ⱥɧɚɥɨɝɨɦ «ɬɨɜɚɪɚ» ɜɵɫɬɭɩɚɟɬ ɫɨɫɬɨɹɧɢɟ ɋɗɋ, ɜɵɪɚɠɟɧɧɨɟ ɧɚɛɨɪɨɦ ɩɨɤɚɡɚɬɟɥɟɣ (ɦɚɬɪɢɰɟɣ ɡɧɚɱɟɧɢɣ). 
Ɍɚɤɢɟ ɧɚɛɨɪɵ ɩɨɤɚɡɚɬɟɥɟɣ ɧɟ ɦɨɝɭɬ ɛɵɬɶ ɩɪɨɫɬɨ ɫɝɪɭɩɩɢɪɨɜɚɧɵ, ɤɚɤ ɧɚɛɨɪɵ ɬɨɜɚɪɨɜ, ɜɟɞɶ ɩɟɪɟɱɟɧɶ 
ɬɨɜɚɪɨɜ ɤɨɧɟɱɟɧ, ɱɟɝɨ ɧɟɥɶɡɹ ɫɤɚɡɚɬɶ ɨ ɩɟɪɟɱɧɟ ɫɨɫɬɨɹɧɢɣ ɫɢɫɬɟɦɵ. ɉɨɷɬɨɦɭ ɞɥɹ ɝɪɭɩɩɢɪɨɜɤɢ ɧɚɛɨɪɨɜ 
ɩɨɤɚɡɚɬɟɥɟɣ ɧɟɨɛɯɨɞɢɦɨ ɩɪɢɦɟɧɢɬɶ ɨɞɢɧ ɢɡ ɚɥɝɨɪɢɬɦɨɜ ɤɥɚɫɬɟɪɢɡɚɰɢɢ, ɤɨɬɨɪɵɣ ɫɝɪɭɩɩɢɪɭɟɬ ɩɨɞɨɛɧɵɟ 
ɫɨɫɬɨɹɧɢɹ ɫɢɫɬɟɦɵ. Ⱦɥɹ ɤɚɠɞɨɝɨ ɩɨɥɭɱɟɧɧɨɝɨ ɤɥɚɫɬɟɪɚ ɫɥɟɞɭɟɬ ɪɚɫɫɱɢɬɚɬɶ ɢ ɫɨɯɪɚɧɢɬɶ ɢɧɮɨɪɦɚɰɢɸ ɨ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɯ ɧɚɛɨɪɨɜ, ɜɯɨɞɹɳɢɯ ɜ ɷɬɨɬ ɤɥɚɫɬɟɪ, ɢ ɱɚɫɬɨɬɟ ɟɝɨ ɜɨɡɧɢɤɧɨɜɟɧɢɹ.  
Ⱥɥɝɨɪɢɬɦ ɪɟɲɟɧɢɹ ɞɚɧɧɨɣ ɡɚɞɚɱɢ ɜɤɥɸɱɚɟɬ ɫɥɟɞɭɸɳɢɟ ɲɚɝɢ. 
1. Ⱦɥɹ ɚɧɚɥɢɡɚ ɜɵɛɢɪɚɸɬɫɹ ɞɚɧɧɵɟ ɩɨ ɨɫɧɨɜɧɵɦ ɩɨɤɚɡɚɬɟɥɹɦ ɭɪɨɜɧɹ ɫɨɰɢɚɥɶɧɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ 
ɪɚɡɜɢɬɢɹ ɩɨ 50 (ɩɹɬɢɞɟɫɹɬɢ) ɫɬɪɚɧɚɦ ɡɚ ɩɨɫɥɟɞɧɢɟ 50 (ɩɹɬɶɞɟɫɹɬ) ɥɟɬ ɫ ɞɟɬɚɥɢɡɚɰɢɟɣ ɩɨ ɝɨɞɚɦ. Ⱦɥɹ ɬɨɝɨ, 
ɱɬɨɛɵ ɦɨɞɟɥɶ ɛɵɥɚ ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɢ ɟё ɜɨɡɦɨɠɧɨɫɬɢ ɦɨɠɧɨ ɛɵɥɨ ɩɪɢɦɟɧɢɬɶ ɞɥɹ ɋɗɋ ɥɸɛɨɝɨ ɭɪɨɜɧɹ, ɤ 
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ɩɨɤɚɡɚɬɟɥɹɦ ɫɥɟɞɭɟɬ ɱёɬɤɨ ɫɮɨɪɦɭɥɢɪɨɜɚɬɶ ɬɪɟɛɨɜɚɧɢɹ (ɧɚɩɪɢɦɟɪ, ɞɚɧɧɵɟ ɞɨɥɠɧɵ ɨɬɪɚɠɚɬɶ ɭɪɨɜɟɧɶ 
ɫɨɰɢɚɥɶɧɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɪɚɡɜɢɬɢɹ ɫɢɫɬɟɦɵ; ɞɚɧɧɵɟ ɞɨɥɠɧɵ ɛɵɬɶ ɞɢɧɚɦɢɱɧɵɦɢ, ɬ.ɟ. ɢɡɦɟɧɹɬɶɫɹ 
ɤɚɠɞɵɣ ɝɨɞ; ɪɚɫɱɟɬ ɩɨɤɚɡɚɬɟɥɟɣ ɞɨɥɠɟɧ ɛɵɬɶ ɬɚɤɢɦ, ɱɬɨ ɧɟ ɬɪɟɛɭɟɬ ɡɧɚɱɢɬɟɥɶɧɵɯ ɡɚɬɪɚɬ ɢ ɬ.ɞ.). 
2. Ⱦɚɧɧɵɟ ɩɪɢɜɨɞɹɬɫɹ ɤ ɬɚɤɨɦɭ ɜɢɞɭ, ɜ ɤɨɬɨɪɨɦ ɫ ɧɢɦɢ ɦɨɠɟɬ ɪɚɛɨɬɚɬɶ ɦɨɞɟɥɶ.  
3. ɂɡ ɨɛɪɚɛɨɬɚɧɧɵɯ ɞɚɧɧɵɯ ɮɨɪɦɢɪɭɸɬɫɹ ɧɚɛɨɪɵ (ɦɚɬɪɢɰɵ) ɩɨ N ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ ɡɚɩɢɫɟɣ, ɝɞɟ:  

 ɫɬɨɥɛɟɰ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɡɧɚɱɟɧɢɸ ɤɨɧɤɪɟɬɧɨɝɨ ɩɨɤɚɡɚɬɟɥɹ,  
 ɫɬɪɨɤɚ ɨɬɜɟɱɚɟɬ ɡɚ ɩɟɪɢɨɞ ɜɪɟɦɟɧɢ.  

ɇɚɩɪɢɦɟɪ, ɩɪɢ N = 2 ɮɨɪɦɢɪɭɟɬɫɹ ɧɚɛɨɪ ɩɨɤɚɡɚɬɟɥɟɣ (ɦɚɬɪɢɰɚ ɫ 2 (ɞɜɭɦɹ) ɫɬɪɨɤɚɦɢ) ɡɚ 2 (ɞɜɚ) 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ ɝɨɞɚ. 

4. Ⱦɥɹ ɤɚɠɞɨɝɨ ɡɧɚɱɟɧɢɹ N ɜɵɩɨɥɧɹɟɬɫɹ ɤɥɚɫɬɟɪɢɡɚɰɢɢ ɧɚɛɨɪɨɜ – ɜɫɟ ɧɚɛɨɪɵ ɩɨɞɚɸɬɫɹ ɧɚ ɜɯɨɞ 
ɧɟɣɪɨɧɧɨɣ ɫɟɬɢ Ʉɨɯɨɧɟɧɚ (ɬ.ɧ. «ɫɚɦɨɨɪɝɚɧɢɡɭɸɳɚɹɫɹ ɤɚɪɬɚ Ʉɨɯɨɧɟɧɚ»). Ⱦɚɧɧɵɣ ɢɧɫɬɪɭɦɟɧɬ 
ɡɚɪɟɤɨɦɟɧɞɨɜɚɥ ɫɟɛɹ ɞɨɫɬɚɬɨɱɧɨ ɯɨɪɨɲɨ ɩɪɢ ɪɟɲɟɧɢɢ ɡɚɞɚɱ ɤɥɚɫɬɟɪɢɡɚɰɢɢ ɛɟɡ ɭɱɢɬɟɥɹ.  
5. Ⱦɥɹ ɤɚɠɞɨɝɨ ɤɥɚɫɬɟɪɚ ɞɥɹ ɤɚɠɞɨɝɨ N ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɢ ɫɨɯɪɚɧɹɸɬɫɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɥɚɫɬɟɪɚ, 
ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɩɨɫɥɟɞɭɸɳɟɝɨ ɨɩɪɟɞɟɥɟɧɢɹ ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ ɨɩɪɟɞɟɥёɧɧɨɝɨ ɧɚɛɨɪɚ ɤ ɤɥɚɫɬɟɪɭ, ɚ ɬɚɤɠɟ 
ɩɨɞɞɟɪɠɤɚ (ɜɟɪɨɹɬɧɨɫɬɶ ɩɨɹɜɥɟɧɢɹ ɫɨɛɵɬɢɹ) ɤɚɤ ɤɨɥɢɱɟɫɬɜɨ ɧɚɛɨɪɨɜ, ɜɨɲɟɞɲɢɯ ɜ ɤɥɚɫɬɟɪ, ɞɟɥɟɧɧɚɹ ɧɚ 
ɨɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ ɧɚɛɨɪɨɜ.  
ɂɛɟɛɲɛ 2. ɉɭɬɠɺɭɷ ɭɠ ɨɛɜɩɫɶ, ɥɩɭɩɫɶɠ ɣɧɠɹɭ ɨɣɢɥɣɤ ɮɫɩɝɠɨɷ ɪɩɟɟɠɫɡɥɣ (ɝɠɫɩɺɭɨɩɬɭɷ 
ɨɛɬɭɮɪɦɠɨɣɺ ɨɠɥɩɞɩ ɬɩɜɶɭɣɺ ɨɣɡɠ ɩɪɫɠɟɠɦɠɨɨɩɞɩ ɮɫɩɝɨɺ).  
ɂɡ ɩɚɦɹɬɢ ɭɞɚɥɹɸɬɫɹ ɡɚɩɢɫɢ ɨ ɬɟɯ ɤɥɚɫɬɟɪɵ, ɱɚɫɬɨɬɚ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɤɨɬɨɪɵɯ ɧɢɠɟ ɡɚɞɚɧɧɨɝɨ ɭɪɨɜɧɹ.  
ɂɛɟɛɲɛ 3. Ɋɩ ɢɛɟɛɨɨɶɧ ɟɛɨɨɶɧ (ɪɩ ɢɛɪɫɩɬɮ ɪɩɦɷɢɩɝɛɭɠɦɺ) ɫɛɬɬɲɣɭɛɭɷ ɮɬɦɩɝɨɮɹ ɝɠɫɩɺɭɨɩɬɭɷ 
ɩɪɫɠɟɠɦɠɨɨɩɞɩ ɬɩɜɶɭɣɺ.  
ɉɨɥɶɡɨɜɚɬɟɥɶ ɡɚɞɚёɬ ɧɚɛɨɪ ɩɨɤɚɡɚɬɟɥɟɣ ɡɚ ɢɡɜɟɫɬɧɵɣ (ɢɥɢ ɠɟɥɚɟɦɵɣ) ɩɟɪɢɨɞ (ɫɜɨɟɨɛɪɚɡɧɵɣ ɚɧɚɥɨɝ 
«Ɍɨɜɚɪɚ Ⱥ») ɢ ɲɚɝ ɩɪɨɝɧɨɡɚ (ɫɜɨɟɨɛɪɚɡɧɵɣ ɚɧɚɥɨɝ «Ɍɨɜɚɪɚ Ȼ»). ɋɢɫɬɟɦɚ ɫɪɟɞɢ ɫɮɨɪɦɢɪɨɜɚɧɧɵɯ 
ɤɥɚɫɬɟɪɨɜ ɜɵɩɨɥɧɹɟɬ ɩɨɢɫɤ ɬɟɯ, ɩɚɪɚɦɟɬɪɵ ɤɨɬɨɪɵɯ ɛɨɥɟɟ ɜɫɟɝɨ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɡɚɞɚɧɧɵɦ ɭɫɥɨɜɢɹɦ. ɇɚ 
ɨɫɧɨɜɟ ɱɚɫɬɨɬɵ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɤɥɚɫɬɟɪɨɜ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɭɫɥɨɜɧɚɹ ɜɟɪɨɹɬɧɨɫɬɶ ɧɚɫɬɭɩɥɟɧɢɹ ɩɪɨɝɧɨɡɚ. 
Ⱥɥɝɨɪɢɬɦ ɪɟɲɟɧɢɹ ɞɚɧɧɨɣ ɡɚɞɚɱɢ ɜɤɥɸɱɚɟɬ ɫɥɟɞɭɸɳɢɟ ɲɚɝɢ. 
1. ɇɚ ɜɯɨɞ ɦɨɞɟɥɢ ɩɨɞɚёɬɫɹ ɦɚɬɪɢɰɚ ɩɨɤɚɡɚɬɟɥɟɣ ɧɚ ɩɟɪɢɨɞ M (M ɨɩɪɟɞɟɥɹɟɬ ɤɨɥɢɱɟɫɬɜɨ ɩɟɪɢɨɞɨɜ, ɧɚ 
ɨɫɧɨɜɚɧɢɢ ɤɨɬɨɪɵɯ ɧɟɨɛɯɨɞɢɦɨ ɩɨɫɬɪɨɢɬɶ ɩɪɨɝɧɨɡ – ɤɨɥɢɱɟɫɬɜɨ ɫɬɪɨɤ ɦɚɬɪɢɰɵ).  
2. ɇɚ ɜɯɨɞ ɦɨɞɟɥɢ ɩɨɞɚɟɬɫɹ ɡɧɚɱɟɧɢɟ P – ɤɨɥɢɱɟɫɬɜɨ ɩɟɪɢɨɞɨɜ, ɧɚ ɤɨɬɨɪɵɟ ɧɟɨɛɯɨɞɢɦɨ ɩɨɫɬɪɨɢɬɶ 
ɩɪɨɝɧɨɡ.  
3. ɂɡ ɤɥɚɫɬɟɪɨɜ, ɩɨɥɭɱɟɧɧɵɯ ɧɚ ɷɬɚɩɟ ɧɚɫɬɪɨɣɤɢ, ɜɵɛɢɪɚɸɬɫɹ ɬɟ, ɜ ɤɨɬɨɪɵɯ N = M + P – ɫɪɟɞɢ 
ɨɬɨɛɪɚɧɧɵɯ ɤɥɚɫɬɟɪɨɜ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨɢɫɤ ɬɚɤɢɯ, ɜ ɤɨɬɨɪɵɯ ɩɟɪɜɵɟ Б ɷɥɟɦɟɧɬɨɜ ɫɨɨɬɜɟɬɫɬɜɭɸɬ 
ɡɧɚɱɟɧɢɹɦ ɢɡ ɦɚɬɪɢɰɵ M ɫ ɭɫɬɚɧɨɜɥɟɧɧɵɦ ɭɪɨɜɧɟɦ ɨɲɢɛɤɢ, ɚ ɡɧɚɱɟɧɢɟ ɩɨɞɞɟɪɠɤɢ ɬɚɤɨɝɨ ɤɥɚɫɬɟɪɚ 
ɡɚɩɢɫɵɜɚɟɬɫɹ ɜ ɩɟɪɟɦɟɧɧɭɸ Ⱥ.  
4. ɂɡ ɤɥɚɫɬɟɪɨɜ, ɩɨɥɭɱɟɧɧɵɯ ɧɚ ɷɬɚɩɟ ɧɚɫɬɪɨɣɤɢ, ɜɵɛɢɪɚɸɬɫɹ ɬɟ, ɜ ɤɨɬɨɪɵɯ N = M ɫ ɭɫɬɚɧɨɜɥɟɧɧɵɦ 
ɭɪɨɜɧɟɦ ɨɲɢɛɤɢ, ɚ ɡɧɚɱɟɧɢɟ ɩɨɞɞɟɪɠɤɢ ɬɚɤɨɝɨ ɤɥɚɫɬɟɪɚ ɡɚɩɢɫɵɜɚɟɬɫɹ ɜ ɩɟɪɟɦɟɧɧɭɸ B.  
5. ɇɚ ɜɵɯɨɞ ɦɨɞɟɥɶ ɜɵɞɚёɬ ɩɨɫɥɟɞɧɢɟ P ɫɬɪɨɤ ɧɚɣɞɟɧɧɨɝɨ ɤɥɚɫɬɟɪɚ, ɭ ɤɨɬɨɪɨɝɨ N = M + P ɢ ɡɧɚɱɟɧɢɟ 
ɜɟɪɨɹɬɧɨɫɬɢ ɜɵɩɨɥɧɟɧɢɹ ɩɪɨɝɧɨɡɚ ɤɚɤ ɱɚɫɬɧɨɟ ɨɬ ɞɟɥɟɧɢɹ ɡɧɚɱɟɧɢɹ ɩɟɪɟɦɟɧɧɨɣ A ɧɚ ɡɧɚɱɟɧɢɟ 
ɩɟɪɟɦɟɧɧɨɣ ȼ (ɫɨɝɥɚɫɧɨ ɮɨɪɦɭɥɟ ɪɚɫɱɟɬɚ ɭɫɥɨɜɧɨɣ ɜɟɪɨɹɬɧɨɫɬɢ). 

5. ɂɛɥɦɹɲɠɨɣɠ 

Ⱥɫɫɨɰɢɚɬɢɜɧɵɟ ɫɟɬɢ ɤɚɤ ɢɧɫɬɪɭɦɟɧɬ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɢ ɪɟɲɟɧɢɹ ɡɚɞɚɱ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɢɦɟɟɬ ɞɨɜɨɥɶɧɨ 
ɜɵɫɨɤɢɣ ɩɨɬɟɧɰɢɚɥ, ɢ ɩɨɞɨɛɧɵɟ ɢɧɫɬɪɭɦɟɧɬɵ ɛɭɞɭɬ ɩɨɥɶɡɨɜɚɬɶɫɹ ɜɫё ɛɨɥɶɲɟ ɢ ɛɨɥɶɲɟ ɫ ɪɨɫɬɨɦ ɨɛɴёɦɚ 
ɚɧɚɥɢɡɢɪɭɟɦɵɯ ɞɚɧɧɵɯ, ɫ ɩɟɪɟɯɨɞɨɦ ɤ ɢɫɫɥɟɞɨɜɚɧɢɸ ɛɨɥɟɟ ɫɥɨɠɧɵɯ ɫɢɫɬɟɦ. Ɉɞɧɢɦ ɢɯ ɩɪɢɦɟɪɨɜ ɬɚɤɢɯ 
ɫɢɫɬɟɦ ɹɜɥɹɟɬɫɹ ɋɗɋ ɩɪɨɢɡɜɨɥɶɧɨɝɨ ɪɟɝɢɨɧɚ. Ʉɪɨɦɟ ɬɨɝɨ, ɱɬɨ ɞɚɧɧɚɹ ɫɢɫɬɟɦɚ ɹɜɥɹɟɬɫɹ ɞɨɜɨɥɶɧɨ 
ɫɥɨɠɧɨɣ ɞɥɹ ɦɨɞɟɥɢɪɨɜɚɧɢɹ, ɪɟɲɟɧɢɟ ɫɜɹɡɚɧɧɵɯ ɫ ɞɚɧɧɵɦ ɨɛɴɟɤɬɨɦ ɡɚɞɚɱ ɤɪɚɣɧɟ ɜɚɠɧɨ ɞɥɹ 
ɷɮɮɟɤɬɢɜɧɨɝɨ ɪɚɡɜɢɬɢɹ ɨɛɳɟɫɬɜɚ. ɋɱɢɬɚɟɦ, ɱɬɨ ɞɚɧɧɨɟ ɧɚɩɪɚɜɥɟɧɢɟ ɢɫɫɥɟɞɨɜɚɧɢɣ ɞɨɥɠɧɨ ɨɛɟɫɩɟɱɢɬɶ 
ɪɚɡɪɚɛɨɬɤɭ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɚɥɝɨɪɢɬɦɚ, ɟɝɨ ɨɩɬɢɦɢɡɚɰɢɸ ɢ ɜɧɟɞɪɟɧɢɟ ɜ ɩɪɨɝɪɚɦɦɧɵɣ ɩɪɨɞɭɤɬ ɫ ɰɟɥɶɸ 
ɪɟɲɟɧɢɹ ɩɪɚɤɬɢɱɟɫɤɢɯ ɡɚɞɚɱ. 

Ƀɨɯɩɫɧɛɱɣɺ ɩɜ ɛɝɭɩɫɠ 

ȼɚɥɟɧɬɢɧ Ƚɪɢɝɨɪɶɟɜɫɤɢɣ – ɫɬɭɞɟɧɬ ɇɌɍɍ «Ʉɉɂ», ɍɇɄ «ɂɉɋȺ», ɝɪɭɩɩɚ ɋȺ-21. 
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ɊɋɉȾɈɉɂɃɋɉȽȻɈɃɀ ɈȻ ɉɌɈɉȽɀ ȾɀɈɀɍɃɒɀɌɅɉȾɉ ȻɆȾɉɋɃɍɇȻ ɉȼɎɒɀɈɃɚ 

Ɇɠɩɨɣɟ Ⱦɮɦɺɨɣɱɥɣɤ, Ȼɨɨɛ Ɋɛɝɦɠɨɥɩ 

Ⱥɧɧɨɬɚɰɢɹ: ɂɫɫɥɟɞɭɸɬɫɹ ɦɟɬɨɞɵ ɨɛɭɱɟɧɢɹ ɦɧɨɠɟɫɬɜ ɩɪɚɜɢɥ ɧɚ ɨɫɧɨɜɟ ɝɟɧɟɬɢɱɟɫɤɢɯ ɚɥɝɨɪɢɬɦɨɜ 
ɞɥɹ ɞɚɥɶɧɟɣɲɟɝɨ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɜɪɟɦɟɧɧɵɯ ɪɹɞɨɜ. ɉɪɟɞɥɨɠɟɧ ɫɩɨɫɨɛ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɩɨɩɭɥɹɰɢɢ 
ɝɟɧɟɬɢɱɟɫɤɨɝɨ ɚɥɝɨɪɢɬɦɚ, ɫɩɨɫɨɛɵ ɪɟɤɨɦɛɢɧɚɰɢɢ, ɮɨɪɦɢɪɨɜɚɧɢɹ ɧɢɲ, ɪɚɫɱɟɬɚ ɩɪɢɫɩɨɫɨɛɥɟɧɧɨɫɬɢ. 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɟ, ɜɪɟɦɟɧɧɵɟ ɪɹɞɵ, ɝɟɧɟɬɢɱɟɫɤɢɣ ɚɥɝɨɪɢɬɦ, ɦɚɲɢɧɧɨɟ ɨɛɭɱɟɧɢɟ ɧɚ 
ɨɫɧɨɜɟ ɩɪɚɜɢɥ, ɧɢɲɢ, ɷɜɨɥɸɰɢɨɧɧɵɟ ɚɥɝɨɪɢɬɦɵ 

Ƚɝɠɟɠɨɣɠ 

Ɋɚɡɪɚɛɨɬɤɚ ɢ ɩɪɢɦɟɧɟɧɢɟ ɝɟɧɟɬɢɱɟɫɤɢɯ ɚɥɝɨɪɢɬɦɨɜ ɢ ɛɚɡ ɩɪɚɜɢɥ ɞɥɹ ɪɟɲɟɧɢɹ ɡɚɞɚɱ ɦɚɲɢɧɧɨɝɨ ɨɛɭɱɟɧɢɹ 
ɜ ɩɨɫɥɟɞɧɟɟ ɜɪɟɦɹ ɢɧɬɟɧɫɢɜɧɨ ɪɚɡɜɢɜɚɟɬɫɹ ɛɥɚɝɨɞɚɪɹ ɩɪɢɪɨɞɧɨɣ ɦɚɫɲɬɚɛɢɪɭɟɦɨɫɬɢ, ɩɚɪɚɥɥɟɥɢɡɦɭ, 
ɭɫɬɨɣɱɢɜɨɫɬɢ ɤ ɲɭɦɭ, ɭɧɢɜɟɪɫɚɥɶɧɨɫɬɢ ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ ɫɯɟɦɵ ɢ ɜɨɡɦɨɠɧɨɫɬɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɷɜɪɢɫɬɢɤ 
ɞɥɹ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɞɚɧɧɵɯ [ɏɚɧɤ et al, 2007]. 

ɂɛɟɛɲɛ ɪɫɩɞɨɩɢɣɫɩɝɛɨɣɺ ɝɫɠɧɠɨɨɶɰ ɫɺɟɩɝ 

ɉɪɟɞɥɚɝɚɟɬɫɹ ɫɜɟɫɬɢ ɡɚɞɚɱɭ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɜɪɟɦɟɧɧɵɯ ɪɹɞɨɜ ɤ ɡɚɞɚɱɟ ɤɥɚɫɫɢɮɢɤɚɰɢɢ: ɜ ɡɚɞɚɧɧɨɦ 
ɜɪɟɦɟɧɧɨɦ ɪɹɞɟ ɢɳɭɬɫɹ ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ – ɩɪɚɜɢɥɚ, ɤɨɬɨɪɵɟ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɩɪɨɝɧɨɡɚ. 
Ɋɫɠɟɬɭɛɝɦɠɨɣɠ ɪɩɪɮɦɺɱɣɣ ɰɫɩɧɩɬɩɧ. Ɇɧɨɠɟɫɬɜɨ ɩɪɚɜɢɥ ɮɨɪɦɢɪɭɟɬɫɹ ɝɟɧɟɬɢɱɟɫɤɢɦ ɚɥɝɨɪɢɬɦɨɦ ɢ 
ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɤɨɧɟɱɧɭɸ ɩɨɩɭɥɹɰɢɸ ɯɪɨɦɨɫɨɦ [Fernandez et al., 2010]. ɏɪɨɦɨɫɨɦɚ ɫɨɫɬɨɢɬ ɢɡ 
ɩɪɨɢɡɜɨɥɶɧɨɝɨ ɱɢɫɥɚ ɭɫɥɨɜɢɣ  (ɚɬɨɦɚɪɧɵɯ ɩɨɞɩɪɚɜɢɥ) ɢ ɢɬɨɝɨɜɨɝɨ ɡɧɚɱɟɧɢɹ c , 

),[)(ω 1 bbks yyFF ,  

ɝɞɟ tF  – ɡɧɚɱɟɧɢɟ ɜɪɟɦɟɧɧɨɝɨ ɪɹɞɚ ɜ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ t ; ,s k  – ɩɪɨɢɡɜɨɥɶɧɵɟ ɦɨɦɟɧɬɵ ɜɪɟɦɟɧɢ, 

1,b by y   – ɞɟɣɫɬɜɢɬɟɥɶɧɵɟ ɱɢɫɥɚ, ɤɨɬɨɪɵɟ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɪɚɧɠɢɪɨɜɚɧɢɹ ɩɪɢɪɚɳɟɧɢɣ, 1,b m m   . 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɨɥɧɨɟ ɩɪɚɜɢɥɨ ɢɦɟɟɬ ɜɢɞ: 

 
1

z

j i c
i

if then 


  , 

ɝɞɟ i – ɚɬɨɦɚɪɧɨɟ ɩɨɞɩɪɚɜɢɥɨ ɭɫɥɨɜɧɨɣ ɱɚɫɬɢ, i – ɧɨɦɟɪ ɚɬɨɦɚɪɧɨɝɨ ɩɨɞɩɪɚɜɢɥɚ, 1,i z , z – ɞɥɢɧɚ 
ɩɪɚɜɢɥɚ (ɤɨɥɢɱɟɫɬɜɨ ɚɬɨɦɚɪɧɵɯ ɩɨɞɩɪɚɜɢɥ ɜ ɩɪɚɜɢɥɟ), c – ɚɬɨɦɚɪɧɨɟ ɩɨɞɩɪɚɜɢɥɨ, ɤɨɬɨɪɨɟ 
ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɫɥɭɱɚɟ ɜɵɩɨɥɧɟɧɢɹ ɭɫɥɨɜɢɹ if.  
Ɋɫɣɬɪɩɬɩɜɦɠɨɨɩɬɭɷ ɰɫɩɧɩɬɩɧɶ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫ ɭɱɟɬɨɦ ɤɨɥɢɱɟɫɬɜɚ ɩɨɥɨɠɢɬɟɥɶɧɵɯ ɩɪɢɦɟɪɨɜ  , 

ɤɨɬɨɪɵɟ ɩɨɤɪɵɜɚɟɬ ɩɪɚɜɢɥɨ, ɢ ɤɨɥɢɱɟɫɬɜɨɦ ɚɬɨɦɚɪɧɵɯ ɩɨɞɩɪɚɜɢɥ z : 

1

0

( ) ,

,

z    


 
  

  
  

ɝɞɟ  –ɦɢɧɢɦɚɥɶɧɨɟ ɞɨɩɭɫɬɢɦɨɟ ɤɨɥɢɱɟɫɬɜɨ ɩɨɥɨɠɢɬɟɥɶɧɵɯ ɩɪɢɦɟɪɨɜ,   – ɩɚɪɚɦɟɬɪ ɚɥɝɨɪɢɬɦɚ. 
Ɋɚɫɱɟɬ ɫɬɟɩɟɧɢ ɩɪɢɫɩɨɫɨɛɥɟɧɧɨɫɬɢ ɞɥɹ ɤɚɠɞɨɝɨ ɩɪɚɜɢɥɚ ɜɵɩɨɥɧɹɟɬɫɹ ɩɨ ɩɪɢɧɰɢɩɭ «ɧɟɩɪɹɦɨɝɨ 
ɩɨɩɚɞɚɧɢɹ»: ɟɫɥɢ ɨɩɪɟɞɟɥɟɧɧɵɣ ɩɪɨɰɟɧɬ ɩɨɞɩɪɚɜɢɥ ɩɨɤɪɵɜɚɟɬ ɩɪɢɦɟɪ ɩɨɥɨɠɢɬɟɥɶɧɨ, ɬɨ ɫɱɢɬɚɟɬɫɹ, ɱɬɨ 
ɩɪɚɜɢɥɨ ɩɨɥɧɨɫɬɶɸ ɩɨɤɪɵɜɚɟɬ ɪɚɫɫɦɨɬɪɟɧɧɵɣ ɩɪɢɦɟɪ. 
ɋɠɥɩɧɜɣɨɛɱɣɣ. ɉɪɟɞɫɬɚɜɥɟɧɢɟ ɩɪɚɜɢɥɚ ɜ ɜɢɞɟ ɧɟɭɩɨɪɹɞɨɱɟɧɧɨɝɨ ɦɧɨɠɟɫɬɜɚ ɚɬɨɦɚɪɧɵɯ ɩɨɞɩɪɚɜɢɥ 
ɩɨɡɜɨɥɹɟɬ ɨɩɪɟɞɟɥɹɬɶ ɬɨɱɤɭ ɫɟɱɟɧɢɹ ɩɪɨɢɡɜɨɥɶɧɨ. ɋɤɪɟɳɢɜɚɧɢɟ ɩɪɨɢɫɯɨɞɢɬ ɨɛɴɟɞɢɧɟɧɢɟɦ ɱɚɫɬɟɣ ɞɜɭɯ 
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ɯɪɨɦɨɫɨɦ. ɋ ɧɟɤɨɬɨɪɨɣ ɜɟɪɨɹɬɧɨɫɬɶɸ ɧɚɫɥɟɞɧɢɤɢ ɦɭɬɢɪɭɸɬ: ɦɨɝɭɬ ɢɡɦɟɧɹɬɶɫɹ ɦɨɦɟɧɬɵ ɜɪɟɦɟɧɢ 
ɩɪɨɢɡɜɨɥɶɧɵɯ ɩɨɞɩɪɚɜɢɥ ,s k  ɢ ɝɪɚɧɢɰɵ ɩɪɢɪɨɫɬɨɜ 1,b by y   ɫ ɭɱɟɬɨɦ ɞɨɩɭɫɬɢɦɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ 
ɡɧɚɱɟɧɢɣ. 
Ɍɭɠɪɠɨɷ ɪɩɟɩɜɣɺ ɰɫɩɧɩɬɩɧ. ȿɣɝɠɫɬɣɯɣɥɛɱɣɺ ɪɩɣɬɥɛ. Ɋɟɚɥɢɡɨɜɚɧɨ ɢ ɢɫɫɥɟɞɨɜɚɧɨ ɧɟɫɤɨɥɶɤɨ 
ɫɩɨɫɨɛɨɜ ɨɬɛɨɪɚ ɞɥɹ ɪɟɤɨɦɛɢɧɚɰɢɢ: ɩɚɧɦɢɤɫɢɹ, ɢɧɛɪɢɞɢɧɝ, ɚɭɬɛɪɢɞɢɧɝ, ɬɭɪɧɢɪɧɵɣ ɨɬɛɨɪ. Ⱦɥɹ ɢɯ 
ɪɟɚɥɢɡɚɰɢɢ ɛɵɥɨ ɜɜɟɞɟɧɨ ɩɨɧɹɬɢɟ ɩɨɞɨɛɢɹ ɯɪɨɦɨɫɨɦ – ɫɬɟɩɟɧɢ ɫɯɨɞɫɬɜɚ ɢɯ ɝɟɧɨɬɢɩɨɜ. ɉɨɧɹɬɢɟ 
ɪɚɫɫɬɨɹɧɢɹ ɦɟɠɞɭ ɯɪɨɦɨɫɨɦɚɦɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɪɨɰɟɧɬɨɦ ɩɨɞɨɛɧɵɯ ɩɨɞɩɪɚɜɢɥ ɢ ɫɯɟɦɨɣ ɢɯ 
ɪɚɫɩɨɥɨɠɟɧɢɹ ɨɬɧɨɫɢɬɟɥɶɧɨ ɞɪɭɝ ɞɪɭɝɚ.  
Ɉɬɦɟɬɢɦ, ɱɬɨ ɩɪɨɰɟɞɭɪɚ ɧɚɯɨɠɞɟɧɢɹ ɩɨɞɨɛɢɹ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɢɫɤɥɸɱɟɧɢɹ ɢɡɛɵɬɨɱɧɨɫɬɢ ɩɪɚɜɢɥ ɧɚ 
ɷɬɚɩɟ ɪɟɤɨɦɛɢɧɚɰɢɢ, ɩɪɢ ɞɨɛɚɜɥɟɧɢɢ ɩɪɚɜɢɥ ɜ ɩɨɩɭɥɹɰɢɸ ɧɚ ɷɬɚɩɟ ɨɬɛɨɪɚ ɤ ɜɵɠɢɜɚɧɢɸ ɫ ɩɨɦɨɳɶɸ 
ɩɪɨɰɟɞɭɪɵ ɜɵɬɟɫɧɟɧɢɹ, ɧɚ ɷɬɚɩɟ ɨɬɛɨɪɚ ɤ ɪɟɤɨɦɛɢɧɚɰɢɢ ɞɥɹ ɫɩɨɫɨɛɨɜ ɢɧɛɪɢɞɢɧɝ ɢ ɚɭɬɛɪɢɞɢɧɝ, ɧɨ 
ɨɫɧɨɜɧɵɦ ɩɪɟɢɦɭɳɟɫɬɜɨɦ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜɜɟɞɟɧɧɨɣ ɦɟɬɪɢɤɢ ɹɜɥɹɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɮɨɪɦɢɪɨɜɚɧɢɹ ɧɢɲ. 
Ʉɨɝɞɚ ɝɟɧɟɬɢɱɟɫɤɢɟ ɚɥɝɨɪɢɬɦɵ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɨɩɬɢɦɢɡɚɰɢɢ, ɬɨ ɰɟɥɶɸ, ɤɚɤ ɩɪɚɜɢɥɨ, ɹɜɥɹɟɬɫɹ 
ɜɨɡɜɪɚɳɟɧɢɟ ɟɞɢɧɫɬɜɟɧɧɨɝɨ ɡɧɚɱɟɧɢɹ – ɧɚɢɥɭɱɲɟɝɨ ɧɚɣɞɟɧɧɨɝɨ ɪɟɲɟɧɢɹ. Ɏɚɤɬɢɱɟɫɤɢ, ɟɫɥɢ 
ɬɪɚɞɢɰɢɨɧɧɵɣ ɝɟɧɟɬɢɱɟɫɤɢɣ ɚɥɝɨɪɢɬɦ ɜɵɩɨɥɧɹɟɬɫɹ ɞɨɫɬɚɬɨɱɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɢɬɟɪɚɰɢɣ, ɜɫɹ ɩɨɩɭɥɹɰɢɹ 
ɨɛɵɱɧɨ ɫɯɨɞɢɬɫɹ ɤ ɨɤɪɟɫɬɧɨɫɬɢ ɨɞɧɨɝɨ ɪɟɲɟɧɢɹ. Ⱦɥɹ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɬɚɤɨɣ ɩɨɞɯɨɞ ɧɟɩɪɢɝɨɞɟɧ, 
ɩɨɫɤɨɥɶɤɭ ɧɟɨɛɯɨɞɢɦɨ ɩɨɥɭɱɢɬɶ ɞɨɫɬɚɬɨɱɧɨ ɲɢɪɨɤɭɸ ɛɚɡɭ ɩɪɚɜɢɥ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɮɢɧɚɥɶɧɨɝɨ ɩɪɨɝɧɨɡɚ. 
Ƚɟɧɟɬɢɱɟɫɤɢɟ ɚɥɝɨɪɢɬɦɵ, ɢɫɩɨɥɶɡɭɸɳɢɟ ɦɟɯɚɧɢɡɦɵ ɮɨɪɦɢɪɨɜɚɧɢɹ ɧɢɲ, ɩɨɞɞɟɪɠɢɜɚɸɬ ɧɚɥɢɱɢɟ 
ɪɚɡɥɢɱɧɵɯ ɫɟɦɟɣɫɬɜ ɩɪɚɜɢɥ ɜ ɩɨɩɭɥɹɰɢɢ ɢ ɩɨɡɜɨɥɹɸɬ ɨɞɧɨɜɪɟɦɟɧɧɭɸ ɨɩɬɢɦɢɡɚɰɢɸ ɜ ɧɟɫɤɨɥɶɤɢɯ 
ɨɛɥɚɫɬɹɯ ɩɪɨɫɬɪɚɧɫɬɜɚ ɩɨɢɫɤɚ ɡɚ ɫɱɟɬ ɫɧɢɠɟɧɢɹ ɤɨɧɤɭɪɟɧɰɢɢ ɦɟɠɞɭ ɞɨɫɬɚɬɨɱɧɨ ɪɚɡɧɨɪɨɞɧɵɦɢ ɨɫɨɛɹɦɢ. 
Ɋɩɬɭɫɩɠɨɣɠ ɪɫɩɞɨɩɢɛ. Ʉɪɢɬɟɪɢɣ ɨɫɬɚɧɨɜɤɢ ɰɢɤɥɚ ɩɪɢ ɩɨɫɬɪɨɟɧɢɢ ɛɚɡɵ ɩɪɚɜɢɥ – ɤɨɥɢɱɟɫɬɜɨ 
ɩɪɨɜɟɞɟɧɧɵɯ ɢɬɟɪɚɰɢɣ. Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɩɪɨɝɧɨɡɚ ɪɚɡɪɚɛɨɬɚɧ ɚɥɝɨɪɢɬɦ ɪɚɡɪɟɲɟɧɢɹ ɤɨɧɮɥɢɤɬɨɜ ɫ ɭɱɟɬɨɦ 
ɩɨɥɧɨɝɨ ɦɧɨɠɟɫɬɜɚ ɤɨɧɮɥɢɤɬɨɜ ɢ ɡɧɚɱɟɧɢɣ ɩɪɢɫɩɨɫɨɛɥɟɧɧɨɫɬɢ ɯɪɨɦɨɫɨɦ ɞɥɹ ɦɨɦɟɧɬɚ ɩɪɨɝɧɨɡɚ. 

Ƚɶɝɩɟɶ ɣ ɨɛɪɫɛɝɦɠɨɣɺ ɟɛɦɷɨɠɤɳɣɰ ɣɬɬɦɠɟɩɝɛɨɣɤ  
ɉɪɟɞɥɨɠɟɧɵ ɩɨɞɯɨɞɵ ɤ ɩɪɟɞɫɬɚɜɥɟɧɢɸ ɞɚɧɧɵɯ  ɞɥɹ ɡɚɞɚɱ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ, ɢ ɮɭɧɤɰɢɢ 
ɩɪɢɫɩɨɫɨɛɥɟɧɧɨɫɬɢ, ɚ ɬɚɤɠɟ ɪɚɡɪɚɛɨɬɚɧɵ ɫɩɟɰɢɚɥɶɧɵɣ ɨɩɟɪɚɬɨɪ ɪɟɤɨɦɛɢɧɚɰɢɢ ɢ ɦɟɯɚɧɢɡɦ 

ɮɨɪɦɢɪɨɜɚɧɢɹ ɧɢɲ ɩɪɢ ɪɟɲɟɧɢɢ  ɡɚɞɚɱ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɫ ɢɫɩɨɥɶɨɜɚɧɢɟɦ ȽȺ. Ⱦɨɩɨɥɧɢɬɟɥɶɧɨɝɨ 
ɢɫɫɥɟɞɨɜɚɧɢɹ ɬɪɟɛɭɸɬ ɜɨɩɪɨɫɵ ɜɵɛɨɪɚ ɨɩɬɢɦɚɥɶɧɵɯ ɡɧɚɱɟɧɢɣ ɩɚɪɚɦɟɬɪɨɜ ɚɥɝɨɪɢɬɦɚ, ɩɨɫɬɪɨɟɧɢɟ 
ɩɪɨɝɧɨɡɚ ɫ ɭɱɟɬɨɜ ɜɥɢɹɧɢɹ ɧɟɫɤɨɥɶɤɢɯ ɮɚɤɬɨɪɨɜ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɜɪɟɦɟɧɧɵɦɢ ɪɹɞɚɦɢ. 

Ɍɪɣɬɩɥ ɦɣɭɠɫɛɭɮɫɶ 

[ɏɚɧɤ et al, 2007] ɏɚɧɤ Ⱦ.ɗ., ɍɢɱɟɪɧ Ⱦ.ɍ., Ɋɚɣɬɫ Ⱥ.Ⱦɠ. Ȼɢɡɧɟɫ-ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɟ.– 7-ɟ ɢɡɞ. / ɉɟɪ. c ɚɧɝɥ. – Ɇ.: 
ɂɡɞɚɬɟɥɶɫɤɢɣ ɞɨɦ «ȼɢɥɶɹɦɫ», 2003. – 656 c.  

[Fernandez et al, 2010Ж A FОЫЧпЧНОг, S GКЫМъК, J LЮОЧРШ, E BОЫЧКНя-Mansilla, F Herrera. Evolutionary Computation, IEEE 

Transactions, 14 (6), 2010, pp. 913-941. 

Ƀɨɯɩɫɧɛɱɣɺ ɩɜ ɛɝɭɩɫɛɰ 
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ɊɉȽɖɓɀɈɃɀ ɘɏɏɀɅɍɃȽɈɉɌɍɃ ȻɆȾɉɋɃɍɇȻ ɉɇɅ ȿɆɚ ɊɋɉȾɈɉɂɃɋɉȽȻɈɃɚ 
ɍɋɀɍɃɒɈɉɄ ɌɍɋɎɅɍɎɋɖ ɊɋɉɍɀɃɈɉȽ ɇɀɍɉȿȻɇɃ ɋȻɌɊȻɋȻɆɆɀɆɃȽȻɈɃɚ 

Ɇɠɩɨɣɟ Ⱦɮɦɺɨɣɱɥɣɤ, Ƚɣɭɛɦɣɨɛ ɋɮɟɶɥ 

Ⱥɧɧɨɬɚɰɢɹ: ɉɪɟɞɥɚɝɚɟɬɫɹ ɩɚɪɚɥɥɟɥɶɧɵɣ ɚɥɝɨɪɢɬɦ ɨɩɬɢɦɢɡɚɰɢɢ ɦɭɪɚɜɶɢɧɵɦɢ ɤɨɥɨɧɢɹɦɢ ɞɥɹ 
ɪɟɲɟɧɢɹ ɡɚɞɚɱɢ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɬɪɟɬɢɱɧɨɣ ɫɬɪɭɤɬɭɪɵ ɩɪɨɬɟɢɧɚ ɢɫɯɨɞɹ ɢɡ ɟɝɨ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 
ɚɦɢɧɨɤɢɫɥɨɬɧɵɯ ɨɫɬɚɬɤɨɜ. ɉɪɨɜɨɞɢɬɫɹ ɢɫɫɥɟɞɨɜɚɧɢɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɟɞɥɨɠɟɧɧɨɝɨ ɚɥɝɨɪɢɬɦɚ, 
ɨɛɫɭɠɞɚɸɬɫɹ ɪɟɡɭɥɶɬɚɬɵ ɜɵɱɢɫɥɢɬɟɥɶɧɨɝɨ ɷɤɫɩɟɪɢɦɟɧɬɚ ɧɚ ɫɭɩɟɪɤɨɦɩɶɸɬɟɪɚɯ ɫɟɦɟɣɫɬɜɚ ɋɄɂɌ. 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɤɨɦɛɢɧɚɬɨɪɧɚɹ ɨɩɬɢɦɢɡɚɰɢɹ, ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɟ ɬɪɟɬɢɱɧɨɣ ɫɬɪɭɤɬɭɪɵ ɩɪɨɬɟɢɧɚ, 
ɦɟɬɨɞɵ ɨɩɬɢɦɢɡɚɰɢɢ ɦɭɪɚɜɶɢɧɵɦɢ ɤɨɥɨɧɢɹɦɢ, ɩɚɪɚɥɥɟɥɶɧɵɟ ɚɥɝɨɪɢɬɦɵ, ɫɭɩɟɪɤɨɦɩɶɸɬɟɪɵ ɋɄɂɌ. 

Ƚɝɠɟɠɨɣɠ 

ɂɫɫɥɟɞɨɜɚɧɢɹ ɜ ɩɪɢɤɥɚɞɧɵɯ ɫɮɟɪɚɯ ɱɚɫɬɨ ɩɪɢɜɨɞɹɬ ɤ ɪɚɡɪɚɛɨɬɤɟ ɦɨɞɟɥɟɣ ɩɪɨɛɥɟɦ, ɤɨɬɨɪɵɟ ɭɞɨɛɧɨ 
ɚɧɚɥɢɡɢɪɨɜɚɬɶ ɦɚɬɟɦɚɬɢɱɟɫɤɢɦɢ ɦɟɬɨɞɚɦɢ. Ɍɚɤ, ɧɚ ɫɬɵɤɟ ɦɚɬɟɦɚɬɢɤɢ ɢ ɛɢɨɥɨɝɢɢ ɜɨɡɧɢɤɥɚ ɨɛɥɚɫɬɶ 
ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ ɛɢɨɥɨɝɢɢ, ɤɨɬɨɪɚɹ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɫɨɜɨɤɭɩɧɨɫɬɶ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɦɨɞɟɥɟɣ ɢ ɦɟɬɨɞɨɜ ɞɥɹ 
ɪɟɲɟɧɢɹ ɩɪɨɛɥɟɦ, ɜɨɡɧɢɤɚɸɳɢɯ ɜ ɛɢɨɥɨɝɢɢ, ɝɟɧɟɬɢɤɟ, ɮɚɪɦɚɤɨɥɨɝɢɢ, ɦɟɞɢɰɢɧɟ. ɉɪɢ ɷɬɨɦ ɲɢɪɨɤɨ 
ɩɪɢɦɟɧɹɸɬɫɹ ɫɬɚɬɢɫɬɢɱɟɫɤɢɟ ɦɟɬɨɞɵ, ɚɧɚɥɢɡ ɞɚɧɧɵɯ, ɦɟɬɨɞɵ ɤɨɦɛɢɧɚɬɨɪɧɨɣ ɨɩɬɢɦɢɡɚɰɢɢ. Ɉɫɨɛɚɹ ɪɨɥɶ 
ɦɟɬɨɞɨɜ ɤɨɦɛɢɧɚɬɨɪɧɨɣ ɨɩɬɢɦɢɡɚɰɢɢ ɜɵɞɟɥɹɟɬɫɹ ɜ ɝɟɧɟɬɢɤɟ, ɝɞɟ ɦɨɥɟɤɭɥɵ ȾɇɄ ɢ ɊɇɄ ɤɨɞɢɪɭɸɬɫɹ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɹɦɢ ɝɟɧɨɜ ɢ ɜɨɡɧɢɤɚɸɬ ɡɚɞɚɱɢ ɨɩɬɢɦɢɡɚɰɢɢ ɧɚ ɫɬɪɨɤɚɯ, ɤɨɬɨɪɵɟ ɢ ɩɪɢɜɨɞɹɬ 
ɟɫɬɟɫɬɜɟɧɧɵɦ ɨɛɪɚɡɨɦ ɤ ɡɚɞɚɱɚɦ ɤɨɦɛɢɧɚɬɨɪɧɨɣ ɨɩɬɢɦɢɡɚɰɢɢ. 
Ɋɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɨɞɧɚ ɢɡ ɡɚɞɚɱ ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ ɛɢɨɥɨɝɢɢ – ɡɚɞɚɱɚ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɬɪɟɬɢɱɧɨɣ ɫɬɪɭɤɬɭɪɵ 
ɦɨɥɟɤɭɥɵ ɩɪɨɬɟɢɧɚ ɜ ɦɨɞɟɥɢ Ⱦɢɥɥɚ [Dill et al., 1995]. 

ɂɛɟɛɲɛ ɪɫɩɞɨɩɢɣɫɩɝɛɨɣɺ ɭɫɠɭɣɲɨɩɤ ɬɭɫɮɥɭɮɫɶ ɪɫɩɭɠɣɨɛ 

ɐɟɥɶ ɡɚɞɚɱɢ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɬɪɟɬɢɱɧɨɣ ɫɬɪɭɤɬɭɪɵ ɩɪɨɬɟɢɧɚ – ɩɨɫɬɪɨɢɬɶ ɬɪɟɯɦɟɪɧɭɸ ɮɨɪɦɭ ɦɨɥɟɤɭɥɵ 
(ɬɪɟɬɢɱɧɭɸ ɫɬɪɭɤɬɭɪɭ) ɢɫɯɨɞɹ ɢɡ ɟɟ ɫɨɫɬɚɜɚ – ɰɟɩɢ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɫɨɟɞɢɧɟɧɧɵɯ ɚɦɢɧɨɤɢɫɥɨɬ 
(ɩɟɪɜɢɱɧɨɣ ɫɬɪɭɤɬɭɪɵ ɛɟɥɤɚ). ȼ ɦɨɞɟɥɢ Ⱦɢɥɥɚ ɞɥɹ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɬɪɟɬɢɱɧɨɣ ɫɬɪɭɤɬɭɪɵ ɢɫɩɨɥɶɡɭɟɬɫɹ 
ɧɟɤɨɬɨɪɚɹ ɞɢɫɤɪɟɬɧɚɹ ɪɟɲɟɬɤɚ, ɜ ɭɡɥɚɯ ɤɨɬɨɪɨɣ ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɚɦɢɧɨɤɢɫɥɨɬɵ. ɑɬɨɛɵ ɦɨɥɟɤɭɥɚ 

ɨɫɬɚɜɚɥɚɫɶ ɫɜɹɡɧɨɣ, ɫɬɨɹɳɢɟ ɪɹɞɨɦ ɜ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɚɦɢɧɨɤɢɫɥɨɬɵ ɞɨɥɠɧɵ ɪɚɫɩɨɥɚɝɚɬɶɫɹ ɜ 
ɫɨɫɟɞɧɢɯ ɭɡɥɚɯ ɪɟɲɟɬɤɢ. ȼɫɟ ɚɦɢɧɨɤɢɫɥɨɬɵ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɢɯ ɮɢɡɢɱɟɫɤɢɦɢ ɫɜɨɣɫɬɜɚɦɢ ɪɚɡɞɟɥɹɸɬ ɧɚ 
ɝɢɞɪɨɮɨɛɧɵɟ ɢ ɩɨɥɹɪɧɵɟ. Ɇɟɠɞɭ ɛɥɢɡɤɨ ɪɚɫɩɨɥɨɠɟɧɧɵɦɢ (ɜ ɫɨɫɟɞɧɢɯ ɭɡɥɚɯ) ɝɢɞɪɨɮɨɛɧɵɦɢ 
ɚɦɢɧɨɤɢɫɥɨɬɚɦɢ ɜɨɡɧɢɤɚɸɬ ɝɢɞɪɨɮɨɛɧɵɟ ɫɜɹɡɢ. Ʉɚɠɞɚɹ ɫɬɪɭɤɬɭɪɚ ɜ ɪɟɲɟɬɤɟ ɨɛɥɚɞɚɟɬ ɧɟɩɨɥɨɠɢɬɟɥɶɧɨɣ 
ɷɧɟɪɝɢɟɣ, ɪɚɜɧɨɣ ɤɨɥɢɱɟɫɬɜɭ ɝɢɞɪɨɮɨɛɧɵɯ ɫɜɹɡɟɣ ɜ ɧɟɣ. ɋɱɢɬɚɟɬɫɹ, ɱɬɨ ɦɨɥɟɤɭɥɚ ɩɪɢɧɢɦɚɟɬ ɬɚɤɭɸ 
ɮɨɪɦɭ, ɜ ɤɨɬɨɪɨɣ ɟɟ ɷɧɟɪɝɢɹ ɞɨɫɬɢɝɚɟɬ ɦɢɧɢɦɭɦɚ. Ɏɨɪɦɚɥɢɡɚɰɢɹ ɷɬɨɣ ɩɪɨɛɥɟɦɵ ɩɪɢɜɨɞɢɬ ɤ ɡɚɞɚɱɟ 
ɤɨɦɛɢɧɚɬɨɪɧɨɣ ɨɩɬɢɦɢɡɚɰɢɢ, ɤɨɬɨɪɚɹ ɹɜɥɹɟɬɫɹ NP-ɫɥɨɠɧɨɣ [Berger & Leighton, 1998].  

Ɋɛɫɛɦɦɠɦɷɨɶɤ ɛɦɞɩɫɣɭɧ ɩɪɭɣɧɣɢɛɱɣɣ ɧɮɫɛɝɷɣɨɶɧɣ ɥɩɦɩɨɣɺɧɣ ɟɦɺ ɫɠɳɠɨɣɺ ɢɛɟɛɲɣ 

Ɇɟɬɨɞ ɨɩɬɢɦɢɡɚɰɢɢ ɦɭɪɚɜɶɢɧɵɦɢ ɤɨɥɨɧɢɹɦɢ (ɈɆɄ) – ɪɚɡɪɚɛɨɬɚɧɧɚɹ ɞɥɹ ɪɟɲɟɧɢɹ ɡɚɞɚɱ ɤɨɦɛɢɧɚɬɨɪɧɨɣ 
ɨɩɬɢɦɢɡɚɰɢɢ ɫɯɟɦɚ ɩɪɢɛɥɢɠɟɧɧɨɝɨ ɚɥɝɨɪɢɬɦɚ, ɤɨɬɨɪɚɹ ɢɦɢɬɢɪɭɟɬ ɩɪɨɰɟɫɫ ɩɨɢɫɤɚ ɤɨɥɨɧɢɟɣ ɦɭɪɚɜɶɟɜ 
ɤɪɚɬɱɚɣɲɢɯ ɩɭɬɟɣ ɤ ɢɫɬɨɱɧɢɤɭ ɩɢɳɢ [Dorigo & SЭüЭгХО, 2004Ж. ɉɪɢ ɷɬɨɦ ɨɛɳɟɧɢɟ ɦɟɠɞɭ ɨɫɨɛɹɦɢ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɱɟɪɟɡ ɮɟɪɨɦɨɧɧɵɟ ɫɥɟɞɵ, ɤɨɬɨɪɵɟ ɫɩɨɫɨɛɫɬɜɭɸɬ ɜɵɛɨɪɭ ɨɩɬɢɦɚɥɶɧɵɯ ɧɚɩɪɚɜɥɟɧɢɣ 
ɞɜɢɠɟɧɢɹ. ɋɥɨɠɧɨɫɬɶ ɜɨɡɧɢɤɚɸɳɟɣ ɡɚɞɚɱɢ ɤɨɦɛɢɧɚɬɨɪɧɨɣ ɨɩɬɢɦɢɡɚɰɢɢ ɨɛɭɫɥɚɜɥɢɜɚɟɬ ɚɤɬɭɚɥɶɧɨɫɬɶ 
ɜɨɩɪɨɫɨɜ ɪɚɡɪɚɛɨɬɤɢ ɢ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɚɪɚɥɥɟɥɶɧɵɯ ɚɥɝɨɪɢɬɦɨɜ ɤɨɦɛɢɧɚɬɨɪɧɨɣ ɨɩɬɢɦɢɡɚɰɢɢ. 
Ⱥɥɝɨɪɢɬɦɵ ɧɚ ɨɫɧɨɜɟ ɦɟɬɨɞɚ ɈɆɄ ɪɚɡɪɚɛɨɬɚɧɵ ɜ ɪɚɛɨɬɚɯ [Shmygelska & Hoos, 2005; Chu et al., 2005; 

Fidanova & Lirkov, 2008]. Ɋɚɡɪɚɛɨɬɚɧɧɵɣ ɧɚɦɢ ɩɚɪɚɥɥɟɥɶɧɵɣ ɚɥɝɨɪɢɬɦ ɈɆɄ ɨɬɥɢɱɚɟɬɫɹ ɨɬ ɩɪɟɞɥɨɠɟɧɧɵɯ 
ɪɚɧɟɟ, ɜ ɱɚɫɬɧɨɫɬɢ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɪɭɝɢɟ ɫɯɟɦɵ ɞɥɹ ɨɛɧɨɜɥɟɧɢɹ ɮɟɪɨɦɨɧɧɨɣ ɦɚɬɪɢɰɵ, ɩɨɞɫɱɟɬɚ 

http://www.ncbi.nlm.nih.gov/pubmed?term=%22Shmygelska%20A%22%5BAuthor%5D
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ɷɜɪɢɫɬɢɱɟɫɤɢɯ ɨɰɟɧɨɤ, ɫɩɨɫɨɛɵ ɤɨɞɢɪɨɜɚɧɢɹ ɫɬɪɭɤɬɭɪ (ɢɫɩɨɥɶɡɨɜɚɧɚ q-ɤɨɞɢɪɨɜɤɚ, ɩɪɟɞɥɨɠɟɧɧɚɹ ɜ 
ДȽɭɥɹɧɢɰɶɤɢɣ &Ɋɭɞɵɤ, 2013]). ȿɝɨ ɫɯɟɦɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫ.1. 

ɋɣɬ. 1. ɋɯɟɦɚ ɩɚɪɚɥɥɟɥɶɧɨɝɨ ɚɥɝɨɪɢɬɦɚ 

ȼɵɞɟɥɹɟɬɫɹ ɨɞɢɧ ɰɟɧɬɪɚɥɶɧɵɣ ɩɪɨɰɟɫɫɨɪ, ɨɫɬɚɥɶɧɵɟ – ɩɨɞɱɢɧɟɧɧɵɟ, ɩɨɩɚɪɧɵɟ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ 
ɩɪɨɯɨɞɹɬ ɦɟɠɞɭ ɰɟɧɬɪɚɥɶɧɵɦ ɢ ɤɚɠɞɵɦ ɢɡ ɩɨɞɱɢɧɟɧɧɵɯ ɩɪɨɰɟɫɫɨɪɨɜ. Ɋɚɡɞɟɥɟɧɢɟ ɩɪɨɰɟɫɫɨɪɨɜ ɧɚ 
ɰɟɧɬɪɚɥɶɧɵɣ ɢ ɩɨɞɱɢɧɟɧɧɵɟ ɹɜɥɹɟɬɫɹ ɭɫɥɨɜɧɵɦ, ɨɬ ɚɪɯɢɬɟɤɬɭɪɵ ɫɟɬɢ ɬɪɟɛɭɟɬɫɹ ɬɨɥɶɤɨ ɜɨɡɦɨɠɧɨɫɬɶ 
ɛɵɫɬɪɨɣ ɩɟɪɟɞɚɱɢ ɫɨɨɛɳɟɧɢɣ ɫ ɨɞɧɨɝɨ ɢɡ ɩɪɨɰɟɫɫɨɪɨɜ ɧɚ ɨɫɬɚɥɶɧɵɟ ɢ ɨɛɪɚɬɧɨ. Ʉɨɥɢɱɟɫɬɜɨ ɩɪɨɰɟɫɫɨɪɨɜ, 
ɡɚɞɟɣɫɬɜɨɜɚɧɧɵɯ ɜ ɫɯɟɦɟ, ɜɵɛɪɚɧɨ ɧɚ ɨɞɢɧ ɛɨɥɶɲɟ, ɱɟɦ ɤɨɥɢɱɟɫɬɜɨ ɷɥɟɦɟɧɬɨɜ ɜ ɩɨɩɭɥɹɰɢɢ. 
ɉɟɪɜɵɣ ɲɚɝ ɚɥɝɨɪɢɬɦɚ – ɢɧɢɰɢɚɥɢɡɚɰɢɹ ɦɚɬɪɢɰɵ ɮɟɪɨɦɨɧɧɵɯ ɫɥɟɞɨɜ   ɧɚ ɰɟɧɬɪɚɥɶɧɨɦ ɩɪɨɰɟɫɫɨɪɟ. 
Ʉɨɥɢɱɟɫɬɜɨ ɫɬɪɨɤ ɦɚɬɪɢɰɵ   ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɤɨɥɢɱɟɫɬɜɭ ɷɥɟɦɟɧɬɨɜ ɤɨɞɚ ɜ ɜɵɛɪɚɧɧɨɣ ɪɟɲɟɬɤɟ, 
ɤɨɥɢɱɟɫɬɜɨ ɫɬɨɥɛɰɨɜ – ɞɥɢɧɟ ɤɨɞɚ ɡɚɞɚɱɢ. ɂɡɧɚɱɚɥɶɧɨ ɤɚɠɞɵɣ ɷɥɟɦɟɧɬ ɦɚɬɪɢɰɵ ɩɨɫɬɚɜɢɦ ɪɚɜɧɵɦ 
ɧɟɤɨɬɨɪɨɦɭ ɡɧɚɱɟɧɢɸ 0 0  . 

ȼ ɩɪɨɰɟɫɫɟ ɪɚɛɨɬɵ ɩɪɨɰɟɞɭɪɵ ɨɩɬɢɦɚɥɶɧɭɸ (ɜ ɤɨɧɬɟɤɫɬɟ ɦɢɧɢɦɚɥɶɧɨɣ ɷɧɟɪɝɢɢ) ɢɡ ɧɚɣɞɟɧɧɵɯ ɫɬɪɭɤɬɭɪɭ 
ɛɭɞɟɦ ɫɨɯɪɚɧɹɬɶ, ɨɛɨɡɧɚɱɢɦ ɟɟ foldrec .  

ɉɨɫɥɟ ɢɧɢɰɢɚɥɢɡɚɰɢɢ ɡɚɩɭɫɤɚɟɬɫɹ ɢɬɟɪɚɰɢɨɧɧɵɣ ɩɪɨɰɟɫɫ. ɇɚ ɤɚɠɞɨɣ ɟɝɨ ɢɬɟɪɚɰɢɢ ɢɫɩɨɥɶɡɭɹ 
ɢɧɮɨɪɦɚɰɢɸ, ɤɨɬɨɪɭɸ ɫɨɞɟɪɠɢɬ ɮɟɪɨɦɨɧɧɚɹ ɦɚɬɪɢɰɚ, ɫɬɪɨɢɬɫɹ ɧɨɜɚɹ ɩɨɩɭɥɹɰɢɹ ɫɬɪɭɤɬɭɪ (ɤɨɥɢɱɟɫɬɜɨ 
ɷɥɟɦɟɧɬɨɜ ɩɨɩɭɥɹɰɢɢ ɹɜɥɹɟɬɫɹ ɩɚɪɚɦɟɬɪɨɦ ɚɥɝɨɪɢɬɦɚ) ɩɨɫɥɟ ɱɟɝɨ ɤɚɠɞɚɹ ɢɡ ɫɬɪɭɤɬɭɪ ɦɨɞɢɮɢɰɢɪɭɟɬ 
ɮɟɪɨɦɨɧɧɭɸ ɦɚɬɪɢɰɭ, ɞɨɛɚɜɥɹɹ ɜ ɧɟɟ ɮɟɪɨɦɨɧɧɵɟ ɫɥɟɞɵ, ɤɨɬɨɪɵɟ ɭɫɢɥɹɬ ɩɭɬɢ, ɜɟɞɭɳɢɟ ɤ ɧɢɡɤɢɦ ɡɚ 
ɷɧɟɪɝɢɟɣ ɫɬɪɭɤɬɭɪɚɦ. ɉɨɫɬɪɨɟɧɢɟ ɫɬɪɭɤɬɭɪɵ ɧɚɱɢɧɚɟɬɫɹ ɫ ɩɟɪɜɨɝɨ ɷɥɟɦɟɧɬɚ ɢ ɩɪɨɯɨɞɢɬ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ. 
ɉɨɡɢɰɢɹ ɚɦɢɧɨɤɢɫɥɨɬɵ ɜɵɛɢɪɚɟɬɫɹ ɫɥɭɱɚɣɧɵɦ ɨɛɪɚɡɨɦ ɫɪɟɞɢ ɫɜɨɛɨɞɧɵɯ ɫ ɜɟɪɨɹɬɧɨɫɬɶɸ 
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ɝɞɟ D  – ɦɧɨɠɟɫɬɜɨ ɷɥɟɦɟɧɬɨɜ ɤɨɞɚ q-ɤɨɞɢɪɨɜɤɢ, ɤɨɬɨɪɨɟ ɨɬɪɚɠɚɟɬ ɧɚɩɪɚɜɥɟɧɢɹ ɤ ɫɜɨɛɨɞɧɵɦ ɫɨɫɟɞɹɦ 
ɬɟɤɭɳɟɝɨ ɭɡɥɚ ɜ ɡɚɞɚɧɧɨɣ ɪɟɲɟɬɤɟ,  ,i d  – ɷɥɟɦɟɧɬ ɮɟɪɨɦɨɧɧɨɣ ɦɚɬɪɢɰɵ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɧɚɩɪɚɜɥɟɧɢɸ 
d  ɞɥɹ ɩɨɡɢɰɢɢ i ,  ,i d  – ɷɜɪɢɫɬɢɱɟɫɤɚɹ ɨɰɟɧɤɚ, ɤɨɬɨɪɚɹ ɡɚɜɢɬ ɨɬ ɭɠɟ ɩɨɫɬɪɨɟɧɧɨɣ ɱɚɫɬɢ ɫɬɪɭɤɬɭɪɵ,   

ɂɧɢɰɢɚɥɢɡɚɰɢɹɎɟɪɨɦɨɧɧɨɣɆɚɬɪɢɰɵ( ) 

foldrec := null 

Ɋɩɥɛ ɨɠ ȼɵɩɨɥɧɹɟɬɫɹ ɍɫɥɨɜɢɟɁɚɜɟɪɲɟɧɢɹ 
Ɉɛ ɪɩɟɲɣɨɠɨɨɶɰ ɪɫɩɱɠɬɬɩɫɛɰ i = 1,…, P  

fold := ȾɨɩɭɫɬɢɦɨɟɊɟɲɟɧɢɟ( ) 

LSfold := Ʌɨɤɚɥɶɧɵɣɉɨɢɫɤ( fold ) 

e  = ɗɧɟɪɝɢɹ( LSfold ) 

pheromoneTrail = ȼɵɱɢɫɥɢɬɶɎɟɪɨɦɨɧɧɵɣɋɥɟɞ( LSfold ) 

Ɉɛ ɱɠɨɭɫɛɦɷɨɩɧ ɪɫɩɱɠɬɬɩɫɠ 
ȿɦɺ i = 1,…, p  

 Ɋɩɦɮɲɣɭɷ ie , ipheromoneTrail  ɬ ɪɩɟɲɣɨɠɨɨɩɞɩ ɪɫɩɱɠɬɬɩɫɛ 

 := + ipheromoneTrail  

ɀɬɦɣ ɗɧɟɪɝɢɹ( recfold ) >min i
i

e   

ɂɛɪɫɩɬɣɭɷ ɬ ɪɫɩɱɠɬɬɩɫɛ argmin i
i

e  ɬɭɫɮɥɭɮɫɮ fold  

recfold := fold  

ɂɫɩɚɪɢɬɶɎɟɪɨɦɨɧɧɵɟɋɥɟɞɵ( ) 

Ƚɠɫɨɮɭɷ foldrec  
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ɢ   – ɩɚɪɚɦɟɬɪɵ ɚɥɝɨɪɢɬɦɚ, ɡɚɞɚɸɳɢɟ ɫɬɟɩɟɧɶ ɜɥɢɹɧɢɹ ɮɟɪɨɦɨɧɨɜ ɢ ɷɜɪɢɫɬɢɱɟɫɤɨɣ ɢɧɮɨɪɦɚɰɢɢ ɧɚ 
ɩɨɫɬɪɨɟɧɢɟ ɪɟɲɟɧɢɹ. 
ȿɫɥɢ ɧɚ ɤɚɤɨɦ-ɬɨ ɲɚɝɟ ɩɪɨɰɟɫɫ ɩɨɫɬɪɨɟɧɢɹ ɡɚɲɟɥ ɜ ɬɭɩɢɤ – ɬ.ɟ. ɜɨɡɧɢɤɥɚ ɫɢɬɭɚɰɢɹ, ɤɨɝɞɚ ɜɫɟ ɫɨɫɟɞɧɢɟ ɫ 
ɤɪɚɣɧɟɣ ɚɦɢɧɨɤɢɫɥɨɬɨɣ ɩɨɡɢɰɢɢ ɭɠɟ ɡɚɧɹɬɵ – ɞɟɥɚɟɬɫɹ ɨɬɤɚɬ ɧɚɡɚɞ ɧɚ ɨɞɢɧ ɲɚɝ, ɚ “ɬɭɩɢɤɨɜɨɟ” 
ɧɚɩɪɚɜɥɟɧɢɟ ɞɨɛɚɜɥɹɟɬɫɹ ɜ ɫɩɢɫɨɤ ɬɚɛɭ. Ƚɟɧɟɪɚɰɢɹ ɪɟɲɟɧɢɣ ɩɪɨɢɡɜɨɞɢɬɫɹ ɧɚ ɩɨɞɱɢɧɟɧɧɵɯ ɩɪɨɰɟɫɫɨɪɚɯ, 
ɤɨɬɨɪɵɟ ɩɨɥɭɱɚɸɬ ɧɚ ɜɯɨɞ ɮɟɪɨɦɨɧɧɭɸ ɦɚɬɪɢɰɭ. Ⱦɥɹ ɩɨɜɵɲɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɬɟɪɚɰɢɢ ɤɚɠɞɵɣ ɢɡ 
ɩɨɞɱɢɧɟɧɧɵɯ ɩɪɨɰɟɫɫɨɪɨɜ ɬɚɤɠɟ ɜɵɩɨɥɧɹɟɬ ɩɪɨɰɟɞɭɪɭ ɥɨɤɚɥɶɧɨɝɨ ɩɨɢɫɤɚ.  

Ⱦɚɥɟɟ, ɧɚ ɤɚɠɞɨɦ ɩɨɞɱɢɧɟɧɧɨɦ ɩɪɨɰɟɫɫɨɪɟ ɜɵɱɢɫɥɹɟɬɫɹ ɮɟɪɨɦɨɧɧɵɣ ɫɥɟɞ pheromoneTrail  ɜ ɮɨɪɦɚɬɟ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɩɚɪ (ɢɧɞɟɤɫ ɷɥɟɦɟɧɬɚ ɦɚɬɪɢɰɵ – ɤɨɥɢɱɟɫɬɜɨ ɮɟɪɨɦɨɧɚ)  , ,( , )i d cd , ɝɞɟ d - 

ɧɚɩɪɚɜɥɟɧɢɟ, ɩɨ ɤɨɬɨɪɨɦɭ ɪɚɫɩɨɥɨɠɟɧ ɨɫɬɚɬɨɤ ɜ ɫɬɪɭɤɬɭɪɟ c , ɚ  , ,i d c  – ɨɬɧɨɫɢɬɟɥɶɧɨɟ ɤɚɱɟɫɬɜɨ 
ɫɬɪɭɤɬɭɪɵ c  ɫ ɭɱɟɬɨɦ ɧɚɩɪɚɜɥɟɧɢɹ d . Ⱦɥɹ ɜɵɱɢɫɥɟɧɢɹ  , ,i d c  ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɞɜɟ ɫɯɟɦɵ. ȼ ɩɟɪɜɨɣ 
 , ,i d c  - ɨɬɧɨɫɢɬɟɥɶɧɨɟ ɤɚɱɟɫɬɜɨ ɫɬɪɭɤɬɭɪɵ, ɤɨɬɨɪɨɟ ɡɚɜɢɫɢɬ ɨɬ ɟɟ ɷɧɟɪɝɢɢ. ȼɬɨɪɚɹ ɪɚɡɪɚɛɨɬɚɧɚ ɫ ɭɱɟɬɨɦ 
ɬɨɝɨ, ɱɬɨ ɧɟɨɛɯɨɞɢɦɨ ɭɫɢɥɢɜɚɬɶ ɬɨɥɶɤɨ ɬɟ ɮɟɪɨɦɨɧɧɵɟ ɩɭɬɢ, ɤɨɬɨɪɵɟ ɜɥɢɹɸɬ ɧɚ ɷɧɟɪɝɢɸ ɡɚɞɚɧɧɨɣ 
ɦɨɥɟɤɭɥɵ. ɋɢɥɚ  , ,i d c  ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɧɚɩɪɚɜɥɟɧɢɹ d  ɜ ɫɬɪɭɤɬɭɪɟ c  ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ ɤɨɥɢɱɟɫɬɜɨ 
ɫɜɹɡɟɣ, ɜ ɤɨɬɨɪɵɯ ɷɬɨ ɧɚɩɪɚɜɥɟɧɢɟ ɡɚɞɟɣɫɬɜɨɜɚɧɨ. Ɍɚɤɚɹ ɫɯɟɦɚ ɩɨɡɜɨɥɹɟɬ ɛɨɥɟɟ ɬɨɱɧɨ ɭɱɢɬɵɜɚɬɶ 
ɩɪɢɟɦɥɟɦɨɫɬɶ ɬɨɣ ɢɥɢ ɢɧɨɣ ɱɚɫɬɢ ɫɬɪɭɤɬɭɪɵ ɦɨɥɟɤɭɥɵ. 

ɋɝɟɧɟɪɢɪɨɜɚɧɧɚɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɩɚɪ ɜɦɟɫɬɟ ɫɨ ɡɧɚɱɟɧɢɟɦ ɷɧɟɪɝɢɢ ɧɚɢɥɭɱɲɟɝɨ ɢɡ ɧɚɣɞɟɧɧɵɯ 

ɪɟɲɟɧɢɹ ɩɟɪɟɞɚɟɬɫɹ ɧɚ ɰɟɧɬɪɚɥɶɧɵɣ ɩɪɨɰɟɫɫɨɪ, ɤɨɬɨɪɵɣ ɚɧɚɥɢɡɢɪɭɟɬ ɢ ɚɝɪɟɝɢɪɭɟɬ ɩɨɥɭɱɟɧɧɭɸ 
ɢɧɮɨɪɦɚɰɢɸ: ɞɨɛɚɜɥɹɟɬ ɮɟɪɨɦɨɧ ɤ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɷɥɟɦɟɧɬɚɦ ɦɚɬɪɢɰɵ (     , , , ,i d i d i d c ,   - 

ɩɚɪɚɦɟɬɪ ɚɥɝɨɪɢɬɦɚ), ɫɪɚɜɧɢɜɚɟɬ ɡɧɚɱɟɧɢɹ ɷɧɟɪɝɢɣ ɫ ɫɨɯɪɚɧɟɧɧɵɦ ɨɩɬɢɦɚɥɶɧɵɦ ɡɧɚɱɟɧɢɟɦ ɷɧɟɪɝɢɢ. 

ȿɫɥɢ ɧɚɲɥɨɫɶ ɦɟɧɶɲɟɟ ɡɧɚɱɟɧɢɟ ɷɧɟɪɝɢɢ, ɩɪɨɢɡɜɨɞɢɬɫɹ ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ ɡɚɩɪɨɫ ɧɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ 
ɩɪɨɰɟɫɫɨɪ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɫɬɪɭɤɬɭɪɵ. 

Ⱦɥɹ ɩɨɞɞɟɪɠɚɧɢɹ ɚɤɬɭɚɥɶɧɨɫɬɢ ɮɟɪɨɦɨɧɧɨɣ ɦɚɬɪɢɰɵ, ɫɥɟɞɭɹ ɟɫɬɟɫɬɜɟɧɧɨɣ ɚɧɚɥɨɝɢɢ, ɩɪɨɜɨɞɢɬɫɹ 
ɩɪɨɰɟɞɭɪɚ ɢɫɩɚɪɟɧɢɹ ɮɟɪɨɦɨɧɚ. Ʉɚɠɞɵɣ ɷɥɟɦɟɧɬ ɦɚɬɪɢɰɵ ɭɦɧɨɠɚɟɬɫɹ ɧɚ ɩɨɥɨɠɢɬɟɥɶɧɵɣ ɩɚɪɚɦɟɬɪ  , 

ɦɟɧɶɲɢɣ ɟɞɢɧɢɰɵ:    , ,(1 )i d i d ,   - ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɚɪɟɧɢɹ - ɯɚɪɚɤɬɟɪɢɡɭɟɬ, ɤɚɤɚɹ ɞɨɥɹ 
ɢɧɮɨɪɦɚɰɢɢ, ɫɨɛɪɚɧɧɨɣ ɧɚ ɩɪɟɞɵɞɭɳɢɯ ɷɬɚɩɚɯ, ɫɨɯɪɚɧɹɟɬɫɹ. ɂɫɩɚɪɟɧɢɟ ɮɟɪɨɦɨɧɚ ɬɚɤɠɟ ɜɵɩɨɥɧɹɟɬɫɹ 
ɧɚ ɰɟɧɬɪɚɥɶɧɨɦ ɩɪɨɰɟɫɫɨɪɟ, ɩɨɫɥɟ ɱɟɝɨ, ɟɫɥɢ ɧɟ ɜɵɩɨɥɧɹɟɬɫɹ ɭɫɥɨɜɢɟ ɡɚɜɟɪɲɟɧɢɹ, ɩɪɨɢɡɜɨɞɢɬɫɹ 
ɫɥɟɞɭɸɳɚɹ ɢɬɟɪɚɰɢɹ ɚɥɝɨɪɢɬɦɚ. ȼ ɧɚɲɟɣ ɪɟɚɥɢɡɚɰɢɢ ɚɥɝɨɪɢɬɦ ɡɚɜɟɪɲɚɟɬɫɹ, ɤɨɝɞɚ ɨɩɬɢɦɚɥɶɧɨɟ 
ɪɟɲɟɧɢɟ foldrec  ɧɟ ɦɟɧɹɥɨɫɶ ɧɚ ɩɪɨɬɹɠɟɧɢɢ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɢɬɟɪɚɰɢɣ.  

Ƀɬɬɦɠɟɩɝɛɨɣɠ ɸɯɯɠɥɭɣɝɨɩɬɭɣ ɪɛɫɛɦɦɠɦɷɨɩɞɩ ɛɦɞɩɫɣɭɧɛ 

Ɋɚɫɩɚɪɚɥɥɟɥɢɜɚɧɢɟ ɜɵɱɢɫɥɟɧɢɣ ɧɟ ɜɫɟɝɞɚ ɩɪɢɜɨɞɢɬ ɤ ɭɦɟɧɶɲɟɧɢɸ ɜɪɟɦɟɧɢ ɜɵɱɢɫɥɟɧɢɣ. ɉɨɷɬɨɦɭ ɜɚɠɧɨ 
ɩɪɨɜɟɫɬɢ ɚɧɚɥɢɡ ɜɪɟɦɟɧɢ ɪɚɛɨɬɵ ɩɪɟɞɥɨɠɟɧɧɨɣ ɩɚɪɚɥɥɟɥɶɧɨɣ ɩɪɨɰɟɞɭɪɵ. Ⱦɥɹ ɷɬɨɝɨ ɜɜɟɞɟɦ ɫɥɟɞɭɸɳɢɟ 
ɨɛɨɡɧɚɱɟɧɢɹ: 

 p  - ɱɢɫɥɨ ɩɨɞɱɢɧɟɧɧɵɯ ɩɪɨɰɟɫɫɨɪɨɜ (ɪɚɜɧɨɟ ɤɨɥɢɱɟɫɬɜɭ ɚɝɟɧɬɨɜ ɜ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɦ 
ɚɥɝɨɪɢɬɦɟ); 

 init  - ɫɪɟɞɧɟɟ ɜɪɟɦɹ ɢɧɢɰɢɚɥɢɡɚɰɢɢ;  

 slaveItert  - ɫɪɟɞɧɟɟ ɜɪɟɦɹ, ɡɚɬɪɚɱɢɜɚɟɦɨɟ ɩɨɞɱɢɧɟɧɧɵɦ ɩɪɨɰɟɫɫɨɪɨɦ ɧɚ ɨɞɧɭ ɢɬɟɪɚɰɢɸ (ɜɤɥɸɱɚɟɬ 
ɜ ɫɟɛɹ ɝɟɧɟɪɚɰɢɸ ɪɟɲɟɧɢɹ, ɥɨɤɚɥɶɧɵɣ ɩɨɢɫɤ ɢ ɜɵɱɢɫɥɟɧɢɹ ɮɟɪɨɦɨɧɧɵɯ ɫɥɟɞɨɜ); 

 phUpdatet  - ɫɪɟɞɧɟɟ ɜɪɟɦɹ, ɡɚɬɪɚɱɢɜɚɟɦɨɟ ɰɟɧɬɪɚɥɶɧɵɦ ɩɪɨɰɟɫɫɨɪɨɦ ɧɚ ɨɛɧɨɜɥɟɧɢɟ ɮɟɪɨɦɨɧɧɨɣ 

ɦɚɬɪɢɰɵ ɞɥɹ ɨɞɧɨɣ ɫɬɪɭɤɬɭɪɵ; 
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 vaport  - ɫɪɟɞɧɟɟ ɜɪɟɦɹ, ɡɚɬɪɚɱɢɜɚɟɦɨɟ ɧɚ ɦɨɞɢɮɢɤɚɰɢɸ (ɢɫɩɚɪɟɧɢɟ) ɷɥɟɦɟɧɬɨɜ ɮɟɪɨɦɨɧɧɨɣ 

ɦɚɬɪɢɰɵ;  

 excht  - ɫɪɟɞɧɟɟ ɜɪɟɦɹ, ɡɚɬɪɚɱɢɜɚɟɦɨɟ ɧɚ ɨɛɦɟɧ ɫɨɨɛɳɟɧɢɹɦɢ ɰɟɧɬɪɚɥɶɧɨɝɨ ɩɪɨɰɟɫɫɨɪɚ ɫ ɨɞɧɢɦ 
ɩɨɞɱɢɧɟɧɧɵɦ ɩɪɨɰɟɫɫɨɪɨɦ (ɜɤɥɸɱɚɟɬ ɩɟɪɟɫɵɥɤɭ ɮɟɪɨɦɨɧɧɨɣ ɦɚɬɪɢɰɵ ɫ ɰɟɧɬɪɚɥɶɧɨɝɨ 
ɩɪɨɰɟɫɫɨɪɚ ɧɚ ɩɨɞɱɢɧɟɧɧɵɣ ɢ ɩɟɪɟɫɵɥɤɭ ɮɟɪɨɦɨɧɧɨɝɨ ɫɥɟɞɚ ɫ ɩɨɞɱɢɧɟɧɧɨɝɨ ɩɪɨɰɟɫɫɨɪɚ ɧɚ 
ɝɥɚɜɧɵɣ);  

 I  – ɤɨɥɢɱɟɫɬɜɨ ɢɬɟɪɚɰɢɣ ɚɥɝɨɪɢɬɦɚ. 

Ɍɨɝɞɚ ɫɪɟɞɧɟɟ ɨɛɳɟɟ ɜɪɟɦɹ ɜɵɩɨɥɧɟɧɢɹ ɩɚɪɚɥɥɟɥɶɧɨɝɨ ɚɥɝɨɪɢɬɦɚ    ( (t t )parallel ini exch phUpdatet t p  

  t t ) ,slaveIter vapour I
 

ɩɪɢ ɷɬɨɦ ɫɪɟɞɧɟɟ ɨɛɳɟɟ ɜɪɟɦɹ ɜɵɩɨɥɧɟɧɢɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɝɨ ɚɥɝɨɪɢɬɦɚ 

    ( (t t ) t ) .seq ini phUpdate slaveIter vapourt t p I  

ɍɫɤɨɪɟɧɢɟ, ɤɨɬɨɪɨɟ ɛɭɞɟɬ ɩɨɥɭɱɟɧɨ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɩɚɪɚɥɥɟɥɶɧɨɝɨ ɚɥɝɨɪɢɬɦɚ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɦɭ ɪɚɜɧɨ 

      
  

         

( (t t ) t ) , (( 1) )
1

( (t t ) t t ) ( (t t ) t t )

ini phUpdate slaveIter vapour slaveIter exch
p

ini exch phUpdate slaveIter vapour ini exch phUpdate slaveIter vapour

t p I p t pt I
S

t p I t p I
. 

ɉɪɢ ɞɨɫɬɚɬɨɱɧɨ ɛɨɥɶɲɨɦ ɤɨɥɢɱɟɫɬɜɟ ɢɬɟɪɚɰɢɣ I  ɜɪɟɦɟɧɟɦ ɢɧɢɰɢɚɥɢɡɚɰɢɢ init  ɦɨɠɧɨ ɩɪɟɧɟɛɪɟɱɶ, ɬɨɝɞɚ  

 
 

  
( 1)

1
(t t ) t t

slaveIter exch
p

exch phUpdate slaveIter vapour

p t pt
S

p
. 

Ⱦɥɹ ɞɚɥɶɧɟɣɲɟɝɨ ɚɧɚɥɢɡɚ ɨɛɨɡɧɚɱɢɦ n  ɱɢɫɥɨ ɫɨɫɟɞɧɢɯ ɭɡɥɨɜ ɜ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ ɪɟɲɟɬɤɟ, ɚ m  – ɱɢɫɥɨ 
ɚɦɢɧɨɤɢɫɥɨɬ ɜ ɡɚɞɚɧɧɨɦ ɩɪɨɬɟɢɧɟ. ȼɵɱɢɫɥɢɦ ɩɨɪɹɞɤɢ ɜɪɟɦɟɧɢ ɜɵɩɨɥɧɟɧɢɹ ɨɩɟɪɚɰɢɣ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɡɧɚɱɟɧɢɣ n  ɢ m . 

ɇɚɱɧɟɦ ɫ ɜɪɟɦɟɧɢ ɨɛɦɟɧɚ ɫɨɨɛɳɟɧɢɹɦɢ. ɐɟɧɬɪɚɥɶɧɵɣ ɩɪɨɰɟɫɫɨɪ ɨɬɩɪɚɜɥɹɟɬ ɧɚ ɩɨɞɱɢɧɟɧɧɵɣ ɩɪɨɰɟɫɫɨɪ 
ɮɟɪɨɦɨɧɧɭɸ ɦɚɬɪɢɰɭ, ɤɨɬɨɪɚɹ ɫɨɫɬɨɢɬ ɢɡ m n  ɷɥɟɦɟɧɬɨɜ. ȼ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɩɨɞɱɢɧɟɧɧɵɣ ɩɪɨɰɟɫɫɨɪ 
ɩɟɪɟɫɵɥɚɟɬ ɪɟɡɭɥɶɬɚɬ ɫɜɨɢɯ ɜɵɱɢɫɥɟɧɢɣ ɜ ɮɨɪɦɟ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɩɚɪ (ɢɧɞɟɤɫ ɷɥɟɦɟɧɬɚ ɦɚɬɪɢɰɵ – 

ɤɨɥɢɱɟɫɬɜɨ ɮɟɪɨɦɨɧɚ) – ɜɫɟɝɨ 2m  ɷɥɟɦɟɧɬɨɜ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɨɛɴɟɦ ɩɟɪɟɫɵɥɚɟɦɵɯ ɫɨɨɛɳɟɧɢɣ – 

    ( 2) ( )O m n m O m n . ɉɪɟɞɩɨɥɨɠɢɜ, ɱɬɨ ɜɪɟɦɹ ɩɟɪɟɫɵɥɤɢ ɫɨɨɛɳɟɧɢɣ ɥɢɧɟɣɧɨ ɡɚɜɢɫɢɬ ɨɬ ɟɝɨ 
ɪɚɡɦɟɪɚ, ɩɨɥɭɱɢɦ, ɱɬɨ  ( )excht O m n . ɉɪɢ ɢɫɩɚɪɟɧɢɢ ɮɟɪɨɦɨɧɚ ɨɛɧɨɜɥɹɟɬɫɹ ɤɚɠɞɵɣ ɢɡ m n  

ɷɥɟɦɟɧɬɨɜ ɮɟɪɨɦɨɧɧɨɣ ɦɚɬɪɢɰɵ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ  ( )vapourt O m n . 

ȼɪɟɦɹ, ɡɚɬɪɚɱɢɜɚɟɦɨɟ ɧɚ ɨɛɧɨɜɥɟɧɢɟ ɮɟɪɨɦɨɧɧɨɣ ɦɚɬɪɢɰɵ ɨɞɧɢɦ ɚɝɟɧɬɨɦ, ( )phUpdatet o m , ɩɨɫɤɨɥɶɤɭ 
ɢɡɦɟɧɹɟɬɫɹ ɨɞɢɧ ɷɥɟɦɟɧɬ ɜ ɤɚɠɞɨɦ ɫɬɨɥɛɰɟ ɮɟɪɨɦɨɧɧɨɣ ɦɚɬɪɢɰɵ (ɚ ɢɯ ɜɫɟɝɨ m ). 

Ɉɫɬɚɥɨɫɶ ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ ɜɪɟɦɹ slaveItert . ȼ ɧɟɝɨ ɜɯɨɞɹɬ ɞɜɟ ɫɨɫɬɚɜɥɹɸɳɢɯ – ɜɪɟɦɹ, ɤɨɬɨɪɨɟ 
ɬɪɟɛɭɟɬɫɹ ɞɥɹ ɝɟɧɟɪɚɰɢɢ ɞɨɩɭɫɬɢɦɨɝɨ ɪɟɲɟɧɢɹ ɧɚ ɨɫɧɨɜɟ ɡɚɞɚɧɧɨɣ ɮɟɪɨɦɨɧɧɨɣ ɦɚɬɪɢɰɵ, ɢ ɜɪɟɦɹ 
ɜɵɱɢɫɥɟɧɢɹ ɮɟɪɨɦɨɧɧɵɯ ɩɭɬɟɣ, ɢɫɯɨɞɹ ɢɡ ɩɨɫɬɪɨɟɧɧɨɝɨ ɪɟɲɟɧɢɹ. ɇɚɱɧɟɦ ɫɨ ɜɬɨɪɨɝɨ. ɉɪɨɰɟɞɭɪɚ, 
ɜɵɱɢɫɥɹɸɳɚɹ ɤɨɥɢɱɟɫɬɜɨ ɮɟɪɨɦɨɧɨɜ, ɩɟɪɟɛɢɪɚɟɬ ɜɫɟ ɝɢɞɪɨɮɨɛɧɵɟ ɤɨɧɬɚɤɬɵ ɜ ɫɬɪɭɤɬɭɪɟ (ɚ ɢɯ 
ɤɨɥɢɱɟɫɬɜɨ ɥɢɧɟɣɧɨ ɡɚɜɢɫɢɬ ɨɬ ɟɟ ɞɥɢɧɵ m ), ɢ ɞɥɹ ɤɚɠɞɨɝɨ ɬɚɤɨɝɨ ɤɨɧɬɚɤɬɚ ɩɪɢɛɚɜɥɹɟɬ ɤɨɥɢɱɟɫɬɜɨ 
ɮɟɪɨɦɨɧɚ ɧɚ ɭɱɚɫɬɤɟ ɦɟɠɞɭ ɷɥɟɦɟɧɬɚɦɢ, ɨɛɪɚɡɭɸɳɢɦɢ ɤɨɧɬɚɤɬ (ɦɚɤɫɢɦɭɦ m  ɷɥɟɦɟɧɬɨɜ). Ɍɚɤɢɦ 
ɨɛɪɚɡɨɦ, ɫɥɨɠɧɨɫɬɶ ɨɩɢɫɚɧɧɨɣ ɩɪɨɰɟɞɭɪɵ – 2( )O m .  

Ɉɰɟɧɢɦ ɜɪɟɦɹ, ɡɚɬɪɚɱɢɜɚɟɦɨɟ ɧɚ ɝɟɧɟɪɚɰɢɸ ɞɨɩɭɫɬɢɦɨɝɨ ɪɟɲɟɧɢɹ. ɇɚɩɨɦɧɢɦ, ɱɬɨ ɫɬɪɭɤɬɭɪɚ ɫɬɪɨɢɬɫɹ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɦ ɞɨɛɚɜɥɟɧɢɟɦ ɷɥɟɦɟɧɬɨɜ, ɩɪɢ ɧɟɜɨɡɦɨɠɧɨɫɬɢ ɬɚɤɨɝɨ ɞɨɛɚɜɥɟɧɢɹ ɩɪɨɢɡɜɨɞɢɬɫɹ ɨɬɤɚɬ. 
ȼ ɯɭɞɲɟɦ ɫɥɭɱɚɟ ɩɪɨɰɟɞɭɪɚ ɨɬɤɚɬɚ ɦɨɠɟɬ ɫɜɟɫɬɢɫɶ ɤ ɩɨɥɧɨɦɭ ɩɟɪɟɛɨɪɭ ɜɧɭɬɪɢ ɧɟɤɨɬɨɪɨɣ ɨɛɥɚɫɬɢ, ɚ 
ɡɧɚɱɢɬ, ɫɥɨɠɧɨɫɬɶ ɧɚɢɯɭɞɲɟɝɨ ɫɥɭɱɚɹ – (e )mO . ɇɚ ɩɪɚɤɬɢɤɟ ɬɚɤɢɟ ɫɢɬɭɚɰɢɢ ɫɥɭɱɚɸɬɫɹ ɪɟɞɤɨ, ɧɨ ɫɥɟɞɭɟɬ 
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ɡɚɦɟɬɢɬɶ, ɱɬɨ ɩɪɨɛɥɟɦɚ ɛɨɥɟɟ ɚɤɬɭɚɥɶɧɚ ɜ ɞɜɭɦɟɪɧɵɯ ɪɟɲɟɬɤɚɯ, ɱɟɦ ɜ ɬɪɟɯɦɟɪɧɵɯ – ɜ ɧɢɯ ɛɨɥɟɟ 

ɜɟɪɨɹɬɧɨ ɨɛɪɚɡɨɜɚɧɢɟ ɬɭɩɢɤɨɜ. Ɍɟɨɪɟɬɢɱɟɫɤɢɣ ɚɧɚɥɢɡ ɫɪɟɞɧɟɣ ɫɥɨɠɧɨɫɬɢ ɜɵɱɢɫɥɟɧɢɣ ɫɜɨɞɢɬɫɹ ɤ 
ɩɨɞɫɱɟɬɭ ɩɭɬɟɣ ɛɟɡ ɫɚɦɨɩɟɪɟɫɟɱɟɧɢɣ ɜ ɨɩɪɟɞɟɥɟɧɧɨɣ ɪɟɲɟɬɤɟ, ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ, ɱɬɨ ɷɬɚ ɡɚɞɚɱɚ ɫɚɦɚ ɩɨ 
ɫɟɛɟ ɹɜɥɹɟɬɫɹ NP-ɫɥɨɠɧɨɣ ДLТśФТОаТМгК ОЭ КХ., 2003Ж. Ⱥɧɚɥɢɡ ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɩɨɤɚɡɵɜɚɟɬ, 
ɱɬɨ ɩɪɨɰɟɞɭɪɚ ɝɟɧɟɪɚɰɢɢ ɞɨɩɭɫɬɢɦɨɝɨ ɪɟɲɟɧɢɹ ɹɜɥɹɟɬɫɹ ɧɚɢɛɨɥɟɟ ɜɪɟɦɹɡɚɬɪɚɬɧɨɣ, ɨɫɨɛɟɧɧɨ ɧɚ 
ɩɨɫɥɟɞɧɢɯ ɢɬɟɪɚɰɢɹɯ ɚɥɝɨɪɢɬɦɚ, ɤɨɝɞɚ ɮɟɪɨɦɨɧɧɚɹ ɦɚɬɪɢɰɚ ɫɬɚɧɨɜɢɬɫɹ ɜ ɡɧɚɱɢɬɟɥɶɧɨɣ ɫɬɟɩɟɧɢ 
ɧɟɨɞɧɨɪɨɞɧɨɣ. 
ɉɨɞɵɬɨɠɢɦ ɩɪɢɜɟɞɟɧɧɵɟ ɨɰɟɧɤɢ: 

  
 

    
( 1) (e ) (m n)

1
( (m n) (m)) (e ) (m n)

m

p m

p O pO
S

p O O O O
. 

ɂɡ ɷɬɨɝɨ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɞɜɚ ɜɵɜɨɞɚ. ȼɨ-ɩɟɪɜɵɯ, ɩɪɢ ɞɨɫɬɚɬɨɱɧɨ ɛɨɥɶɲɢɯ m  ɱɢɫɥɢɬɟɥɶ ɛɨɥɶɲɟ ɧɭɥɹ, 
ɫɥɟɞɨɜɚɬɟɥɶɧɨ ɭɫɤɨɪɟɧɢɟ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɩɚɪɚɥɥɟɥɶɧɨɝɨ ɚɥɝɨɪɢɬɦɚ ɛɨɥɶɲɟ ɟɞɢɧɢɰɵ. ȼɨ-ɜɬɨɪɵɯ, ɩɪɢ 
ɜɨɡɪɚɫɬɚɧɢɢ m  pS  ɬɨɠɟ ɜɨɡɪɚɫɬɚɟɬ ɢ ɩɪɢɛɥɢɠɚɟɬɫɹ ɤ p , ɱɬɨ ɞɨɤɚɡɵɜɚɟɬ ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɶ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɆȼɄ ɞɥɹ ɡɚɞɚɱ ɛɨɥɶɲɢɯ ɪɚɡɦɟɪɧɨɫɬɟɣ. 

Ƚɶɝɩɟɶ ɣ ɨɛɪɫɛɝɦɠɨɣɺ ɟɛɦɷɨɠɤɳɣɰ ɣɬɬɦɠɟɩɝɛɨɣɤ 

Ⱦɥɹ ɪɟɲɟɧɢɹ ɡɚɞɚɱɢ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɬɪɟɬɢɱɧɨɣ ɫɬɪɭɤɬɭɪɵ ɫɜɨɪɚɱɢɜɚɧɢɹ ɩɪɨɬɟɢɧɚ ɧɚ ɆȼɄ ɪɚɡɪɚɛɨɬɚɧ ɢ 
ɪɟɚɥɢɡɨɜɚɧ ɩɚɪɚɥɥɟɥɶɧɵɣ ɚɥɝɨɪɢɬɦ ɧɚ ɨɫɧɨɜɟ ɫɯɟɦɵ ɈɆɄ. ɉɨɥɭɱɟɧɵ ɨɰɟɧɤɢ ɭɫɤɨɪɟɧɢɹ ɩɚɪɚɥɥɟɥɶɧɨɝɨ 

ɚɥɝɨɪɢɬɦɚ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɚɧɚɥɨɝɢɱɧɵɦ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɦ ɚɥɝɨɪɢɬɦɨɦ. ɇɚɩɪɚɜɥɟɧɢɟɦ ɞɚɥɶɧɟɣɲɢɯ 
ɢɫɫɥɟɞɨɜɚɧɢɣ ɛɭɞɟɬ ɫɨɩɨɫɬɚɜɥɟɧɢɟ ɬɟɨɪɟɬɢɱɟɫɤɢɯ ɪɟɡɭɥɶɬɚɬɨɜ ɫ ɪɟɚɥɶɧɵɦɢ, ɩɨɥɭɱɟɧɧɵɦɢ ɩɭɬɟɦ 
ɜɵɱɢɫɥɢɬɟɥɶɧɨɝɨ ɷɤɫɩɟɪɢɦɟɧɬɚ. 
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Ʌ ȽɉɊɋɉɌɎ ɉȼ ɉɌɉȼɀɈɈɉɌɍɚɐ ɊɉɌɍɋɉɀɈɃɚ ɂɈȻɈɃɀɉɋɃɀɈɍɃɋɉȽȻɈɈɖɐ 
ɌɉɑɃȻɆɗɈɖɐ ɌɀɍɀɄ Ƚ ɃɈɍɀɋɈɀɍɀ Ƚ Ɍɏɀɋɀ ɉȼɎɒɀɈɃɚ 

Ȼɨɟɫɠɤ ȿɛɨɣɦɩɝ 

Ⱥɧɧɨɬɚɰɢɹ: Ɋɚɫɫɦɨɬɪɟɧɵ ɚɫɩɟɤɬɵ ɪɚɡɪɚɛɨɬɤɢ ɡɧɚɧɢɟɨɪɢɟɧɬɢɪɨɜɚɧɧɵɯ ɧɢɲɟɜɵɯ ɫɨɰɢɚɥɶɧɵɯ ɫɟɬɟɣ 
ɜ ɨɛɥɚɫɬɢ ɨɛɪɚɡɨɜɚɧɢɹ ɞɥɹ ɩɨɜɵɲɟɧɢɹ ɫɤɨɪɨɫɬɢ ɨɛɭɱɟɧɢɹ ɢ ɤɚɱɟɫɬɜɚ ɨɛɪɚɡɨɜɚɧɢɹ ɡɚ ɫɱɟɬ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɨɜɪɟɦɟɧɧɨɝɨ ɧɨɨɫɮɟɪɧɨɝɨ ɦɟɬɨɞɚ – ɫɢɫɬɟɦɨɥɨɝɢɱɟɫɤɨɝɨ ɤɥɚɫɫɢɮɢɤɚɰɢɨɧɧɨɝɨ ɚɧɚɥɢɡɚ.   

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɭɩɪɚɜɥɟɧɢɟ ɡɧɚɧɢɹɦɢ, ɫɨɰɢɚɥɶɧɵɟ ɫɟɬɢ ɜ ɂɧɬɟɪɧɟɬɟ, ɫɢɫɬɟɦɨɥɨɝɢɹ, 
ɫɢɫɬɟɦɨɥɨɝɢɱɟɫɤɢɣ ɤɥɚɫɫɢɮɢɤɚɰɢɨɧɧɵɣ ɚɧɚɥɢɡ. 

Ƚɝɠɟɠɨɣɠ 

Ɋɚɡɜɢɬɢɟ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɡɧɚɧɢɟɨɪɢɟɧɬɢɪɨɜɚɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɩɪɢɜɟɥɨ ɤ ɲɢɪɨɤɨɦɭ ɜɧɟɞɪɟɧɢɸ 

ɢɧɫɬɪɭɦɟɧɬɨɜ ɭɩɪɚɜɥɟɧɢɹ ɡɧɚɧɢɹɦɢ ɜ ɤɨɦɩɚɧɢɹɯ ɪɚɡɥɢɱɧɵɯ ɨɬɪɚɫɥɟɣ ɞɟɹɬɟɥɶɧɨɫɬɢ. Ɉɫɨɛɟɧɧɨ ɚɤɬɭɚɥɶɧɨ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɦɟɬɨɞɨɜ ɢ ɬɟɯɧɨɥɨɝɢɣ ɭɩɪɚɜɥɟɧɢɹ ɡɧɚɧɢɹɦɢ ɜ ɫɮɟɪɚɯ ɫɜɹɡɚɧɧɵɯ ɫ ɨɛɭɱɟɧɢɟɦ ɢ 
ɭɩɪɚɜɥɟɧɢɟɦ ɩɟɪɫɨɧɚɥɨɦ.  

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɧɢɲɟɜɵɯ ɫɨɰɢɚɥɶɧɵɯ ɫɟɬɟɣ ɜ ɂɧɬɟɪɧɟɬɟ, ɤɚɤ ɨɞɧɨɝɨ ɢɡ ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɵɯ 
ɢɧɫɬɪɭɦɟɧɬɨɜ ɭɩɪɚɜɥɟɧɢɹ ɡɧɚɧɢɹɦɢ, ɩɨɡɜɨɥɢɬ ɩɨɜɵɫɢɬɶ ɤɨɧɤɭɪɟɧɬɨɫɩɨɫɨɛɧɨɫɬɶ ɫɨɬɪɭɞɧɢɤɨɜ ɡɚ ɫɱɟɬ 
ɩɨɫɬɨɹɧɧɨɝɨ ɨɛɦɟɧɚ ɢ ɩɪɢɨɛɪɟɬɟɧɢɹ ɡɧɚɧɢɣ ɢɡ ɜɧɟɲɧɢɯ ɢɫɬɨɱɧɢɤɨɜ. ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɪɚɫɫɦɨɬɪɢɦ 
ɧɟɤɨɬɨɪɵɟ ɨɫɨɛɟɧɧɨɫɬɢ ɪɚɡɪɚɛɨɬɤɢ ɢ ɩɪɢɦɟɧɟɧɢɹ ɫɨɰɢɚɥɶɧɵɯ ɫɟɬɟɣ ɜ ɂɧɬɟɪɧɟɬɟ ɜ ɫɮɟɪɟ ɨɛɭɱɟɧɢɹ ɫ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɢɫɬɟɦɨɥɨɝɢɱɟɫɤɨɝɨ ɤɥɚɫɫɢɮɢɤɚɰɢɨɧɧɨɝɨ ɚɧɚɥɢɡɚ. 

Ȼɥɭɮɛɦɷɨɩɬɭɷ ɪɫɣɧɠɨɠɨɣɺ ɬɩɱɣɛɦɷɨɶɰ ɬɠɭɠɤ ɝ Ƀɨɭɠɫɨɠɭɠ ɝ ɬɯɠɫɠ ɩɜɮɲɠɨɣɺ 

Ⱦɥɹ ɪɚɡɪɚɛɨɬɤɢ ɷɮɮɟɤɬɢɜɧɵɯ ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɯ ɫɨɰɢɚɥɶɧɵɯ ɫɟɬɟɣ ɜ ɂɧɬɟɪɧɟɬɟ  ɰɟɥɟɫɨɨɛɪɚɡɧɨ 
ɩɪɢɦɟɧɹɬɶ ɫɨɜɪɟɦɟɧɧɵɟ ɧɚɭɱɧɵɟ ɦɟɬɨɞɵ, ɤɨɬɨɪɵɟ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɧɨɨɫɮɟɪɧɨɦɭ ɷɬɚɩɭ ɪɚɡɜɢɬɢɹ ɧɚɭɤɢ ɢ 
ɨɪɢɟɧɬɢɪɨɜɚɧɵ ɧɚ ɪɚɛɨɬɭ ɫ ɫɨɞɟɪɠɚɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɟɣ. ɇɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɵɦ ɫɨɜɪɟɦɟɧɧɵɦ 
ɦɟɬɨɞɨɦ ɪɟɲɟɧɢɹ ɫɥɨɠɧɵɯ ɧɟɮɨɪɦɚɥɢɡɨɜɚɧɧɵɯ ɡɚɞɚɱ ɹɜɥɹɟɬɫɹ ɦɟɬɨɞ ɫɢɫɬɟɦɨɥɨɝɢɱɟɫɤɨɝɨ 
ɤɥɚɫɫɢɮɢɤɚɰɢɨɧɧɨɝɨ ɚɧɚɥɢɡɚ. ɉɪɢɦɟɧɟɧɢɟ ɦɟɬɨɞɚ ɫɢɫɬɟɦɨɥɨɝɢɱɟɫɤɨɝɨ ɤɥɚɫɫɢɮɢɤɚɰɢɨɧɧɨɝɨ ɚɧɚɥɢɡɚ ɩɪɢ 
ɮɨɪɦɢɪɨɜɚɧɢɢ ɤɥɚɫɫɢɮɢɤɚɰɢɣ ɮɭɧɤɰɢɣ ɢ ɫɢɫɬɟɦɵ ɫɫɵɥɨɤ ɜɧɭɬɪɢ ɪɟɫɭɪɫɚ ɩɨɡɜɨɥɹɟɬ ɩɨɜɵɫɢɬɶ ɫɤɨɪɨɫɬɶ 
ɞɨɫɬɭɩɚ ɤ ɧɟɨɛɯɨɞɢɦɨɣ ɢɧɮɨɪɦɚɰɢɢ, ɚ ɬɚɤɠɟ ɭɦɟɧɶɲɚɟɬ ɧɚɝɪɭɡɤɭ ɧɚ ɩɨɥɶɡɨɜɚɬɟɥɹ ɡɚ ɫɱɟɬ ɪɚɡɦɟɳɟɧɢɹ 
ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɛɥɨɤɨɜ ɢ ɩɭɧɤɬɨɜ ɦɟɧɸ ɫɨɝɥɚɫɧɨ ɢɯ ɮɭɧɤɰɢɨɧɚɥɶɧɨɦɭ ɧɚɡɧɚɱɟɧɢɸ. 

ɉɪɢɦɟɧɟɧɢɟ ɩɪɟɞɥɨɠɟɧɧɵɯ ɫɨɰɢɚɥɶɧɵɯ ɫɟɬɟɣ ɜ ɂɧɬɟɪɧɟɬɟ ɞɥɹ ɨɛɭɱɟɧɢɹ ɩɨɞɪɚɡɭɦɟɜɚɟɬ ɧɟ ɬɨɥɶɤɨ 
ɫɨɡɞɚɧɢɟ ɭɱɟɛɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɜ ɫɪɟɞɟ ɂɧɬɟɪɧɟɬ ɢ ɫɚɦɨɫɬɨɹɬɟɥɶɧɭɸ ɪɚɛɨɬɭ ɫɨɬɪɭɞɧɢɤɨɜ, ɚ ɬɚɤɠɟ 

ɜɨɡɦɨɠɧɨɫɬɶ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɝɨ ɤɨɧɬɚɤɬɚ ɦɟɠɞɭ ɫɨɬɪɭɞɧɢɤɚɦɢ, ɬɪɟɧɟɪɚɦɢ ɢ ɤɨɧɫɭɥɶɬɚɧɬɚɦɢ ɜ ɥɸɛɨɟ 
ɜɪɟɦɹ ɫɭɬɨɤ. Ɍɚɤɨɣ ɩɨɞɯɨɞ ɜ ɨɛɭɱɟɧɢɢ ɩɨɡɜɨɥɢɬ ɨɪɝɚɧɢɡɨɜɚɬɶ ɨɛɭɱɟɧɢɟ ɜ ɜɢɞɟ ɦɚɫɬɟɪ ɤɥɚɫɫɚ, ɱɬɨ 
ɡɧɚɱɢɬɟɥɶɧɨ ɩɨɜɵɫɢɬ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɨɛɭɱɟɧɢɹ ɡɚ ɫɱɟɬ ɩɪɹɦɨɝɨ ɤɨɧɬɚɤɬɚ ɦɟɠɞɭ ɭɱɚɫɬɧɢɤɚɦɢ ɫɟɬɢ ɢ 
ɩɪɢɝɥɚɲɟɧɧɵɦɢ ɜɧɟɲɧɢɦɢ «ɧɚɫɬɚɜɧɢɤɚɦɢ-ɤɨɧɫɭɥɶɬɚɧɬɚɦɢ» Д1]. 

ɉɪɢɦɟɧɟɧɢɟ ɡɧɚɧɢɟɨɪɢɟɧɬɢɪɨɜɚɧɧɵɯ ɫɨɰɢɚɥɶɧɵɯ ɫɟɬɟɣ ɜ ɩɪɨɰɟɫɫɟ ɨɛɭɱɟɧɢɹ ɩɨɡɜɨɥɢɬ ɨɪɝɚɧɢɡɨɜɚɬɶ 
ɢɧɞɢɜɢɞɭɚɥɶɧɨɟ ɨɛɭɱɟɧɢɟ ɛɟɡ ɥɢɱɧɨɝɨ ɩɪɢɫɭɬɫɬɜɢɹ ɫɨɬɪɭɞɧɢɤɚ ɧɚ ɪɚɛɨɱɟɦ ɦɟɫɬɟ, ɱɬɨ ɛɭɞɟɬ 
ɫɩɨɫɨɛɫɬɜɨɜɚɬɶ ɩɨɜɵɲɟɧɢɸ ɤɚɱɟɫɬɜɚ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ ɩɨɞɝɨɬɨɜɤɢ, ɩɨɡɜɨɥɢɬ ɥɸɞɹɦ ɫ ɨɝɪɚɧɢɱɟɧɧɵɦɢ 
ɜɨɡɦɨɠɧɨɫɬɹɦɢ ɩɨɥɭɱɢɬɶ ɤɚɱɟɫɬɜɟɧɧɨɟ ɨɛɪɚɡɨɜɚɧɢɟ ɜ ɤɨɦɮɨɪɬɧɵɯ ɭɫɥɨɜɢɹɯД1]. 
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ɋɛɢɫɛɜɩɭɥɛ ɧɩɟɠɦɣ ɪɠɫɠɟɛɲɣ ɢɨɛɨɣɤ ɟɦɺ ɯɮɨɥɱɣɩɨɣɫɩɝɛɨɣɺ ɬɩɱɣɛɦɷɨɶɰ ɬɠɭɠɤ ɝ 
Ƀɨɭɠɫɨɠɭɠ ɝ ɬɯɠɫɠ ɩɜɮɲɠɨɣɺ 

Ⱦɥɹ ɩɨɧɢɦɚɧɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɨɰɢɚɥɶɧɵɯ ɫɟɬɟɣ, ɤɚɤ ɢɧɫɬɪɭɦɟɧɬɚ ɨɛɭɱɟɧɢɹ, ɜ ɬɨɦ ɱɢɫɥɟ 
ɜ ɪɚɦɤɚɯ ɫɚɦɨɨɛɭɱɚɸɳɟɣɫɹ ɨɪɝɚɧɢɡɚɰɢɢ, ɛɵɥɚ ɪɚɡɪɚɛɨɬɚɧɚ ɦɨɞɟɥɶ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɢ ɩɟɪɟɞɚɱɢ ɡɧɚɧɢɣ 
ɜ ɫɨɰɢɚɥɶɧɵɯ ɫɟɬɹɯ. 
Ɋɚɫɫɦɨɬɪɢɦ ɬɪɟɛɨɜɚɧɢɹ, ɤɨɬɨɪɵɦ ɞɨɥɠɧɚ ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɫɨɰɢɚɥɶɧɚɹ ɫɟɬɶ ɜ ɨɪɝɚɧɢɡɚɰɢɢ, ɬɨɱɧɟɟ ɬɟ 
ɮɭɧɤɰɢɢ ɨɛɭɱɟɧɢɹ, ɤɨɬɨɪɵɟ ɦɵ ɞɨɥɠɧɵ ɪɚɫɫɦɚɬɪɢɜɚɬɶ. ɇɚ ɪɢɫɭɧɤɟ 1 ɪɚɫɫɦɨɬɪɟɧɵ ɨɫɧɨɜɧɵɟ 
ɜɨɡɦɨɠɧɨɫɬɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɨɰɢɚɥɶɧɵɯ ɫɟɬɟɣ ɜ ɂɧɬɟɪɧɟɬɟ ɩɨ ɨɛɭɱɟɧɢɸ ɫɨɬɪɭɞɧɢɤɨɜ.  
 

 

ɋɣɬ. 1. ȼɨɡɦɨɠɧɨɫɬɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɨɰɢɚɥɶɧɵɯ ɫɟɬɟɣ ɞɥɹ ɨɛɭɱɟɧɢɹ ɫɨɬɪɭɞɧɢɤɨɜ ɤɨɦɩɚɧɢɢ 

Ƚɶɝɩɟɶ 

 ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɫɨɰɢɚɥɶɧɵɯ ɫɟɬɟɣ ɜ ɂɧɬɟɪɧɟɬɟ ɞɥɹ ɨɛɭɱɟɧɢɹ ɫɩɟɰɢɚɥɢɫɬɨɜ ɩɨɡɜɨɥɢɬ ɩɨɜɵɫɢɬɶ ɫɤɨɪɨɫɬɶ ɢ 

ɤɚɱɟɫɬɜɨ ɨɛɭɱɟɧɢɹ, ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɣ ɭɪɨɜɟɧɶ ɨɛɳɟɫɬɜɚ ɢ ɫɨɡɞɚɬɶ ɦɨɳɧɵɣ ɮɭɧɞɚɦɟɧɬ ɞɥɹ 
ɞɚɥɶɧɟɣɲɟɝɨ ɪɚɡɜɢɬɢɹ ɫɮɟɪɵ ɨɛɪɚɡɨɜɚɧɢɹ ɜ ɍɤɪɚɢɧɟ. 

Ɍɪɣɬɩɥ ɣɬɪɩɦɷɢɩɝɛɨɨɩɤ ɦɣɭɠɫɛɭɮɫɶ 

1. Ⱦɚɧɢɥɨɜ Ⱥ.Ⱦ. Ʉ ɜɨɩɪɨɫɭ ɨɛ ɚɤɬɭɚɥɶɧɨɫɬɢ ɪɚɡɪɚɛɨɬɤɢ ɡɧɚɧɢɟɨɪɢɟɧɬɢɪɨɜɚɧɧɵɯ ɫɨɰɢɚɥɶɧɵɯ ɫɟɬɟɣ ɜ ɫɮɟɪɟ 
ɨɛɪɚɡɨɜɚɧɢɹ. / 18-ɣ Ɇɟɠɞɭɧɚɪɨɞɧɵɣ ɦɨɥɨɞɟɠɧɵɣ ɮɨɪɭɦ «Ɋɚɞɢɨɷɥɟɤɬɪɨɧɢɤɚ ɢ ɦɨɥɨɞɟɠɶ ɜ ɏɏІ ɜɟɤɟ». ɋɛ. 
ɦɚɬɟɪɢɚɥɨɜ ɮɨɪɭɦɚ. Ɍ.9. Ɇɟɠɞɭɧɚɪɨɞɧɚɹ ɤɨɧɮɟɪɟɧɰɢɹ «ɍɩɪɚɜɥɟɧɢɟ ɡɧɚɧɢɹɦɢ ɢ ɤɨɧɤɭɪɟɧɬɧɚɹ ɪɚɡɜɟɞɤɚ» - 

ɏɚɪɶɤɨɜ:  ɏɇɍɊɗ. 2014. – ɫ.50 - 51. 

Ɍɝɠɟɠɨɣɺ ɩɜ ɛɝɭɩɫɠ 

Ⱦɚɧɢɥɨɜ Ⱥɧɞɪɟɣ Ⱦɦɢɬɪɢɟɜɢɱ – ɚɫɩɢɪɚɧɬ, ɫɬ. ɩɪɟɩɨɞɚɜɚɬɟɥɶ ɤɚɮɟɞɪɵ ɋɂ ɏɇɍɊɗ; e-mail: 

Skil06@ukr.net 
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ɇȻɍɋɃɒɈȻɚ ɇɈɉɁɀɌɍȽɀɈɈȻɚ ɋɀȾɋɀɌɌɃɚ 

Ƚɦɛɟɣɧɣɫ ȿɩɨɲɠɨɥɩ, Ƀɨɨɛ Ɉɛɢɛɫɛɞɛ, ɉɦɷɞɛ ɍɛɫɛɬɩɝɛ 

Ⱥɧɧɨɬɚɰɢɹ: ɉɪɟɞɥɨɠɟɧ ɤ ɪɚɫɫɦɨɬɪɟɧɢɸ ɤɥɚɫɫ ɦɚɬɪɢɱɧɵɯ ɮɭɧɤɰɢɣ ɧɚɛɨɪɚ ɦɚɬɪɢɱɧɵɯ ɚɪɝɭɦɟɧɬɨɜ: 
ɦɚɬɪɢɱɧɭɸ ɦɧɨɠɟɫɬɜɟɧɧɭɸ ɪɟɝɪɟɫɫɢɸ. ȼ ɪɚɦɤɚɯ ɪɚɡɜɢɬɢɹ ɤɨɧɰɟɩɰɢɢ ɤɨɪɬɟɠɧɵɯ ɨɩɟɪɚɬɨɪɨɜ 
ɪɚɡɪɚɛɨɬɚɧ ɦɚɬɟɦɚɬɢɱɟɫɤɢɣ ɚɩɩɚɪɚɬ ɫɢɧɝɭɥɹɪɧɨɝɨ (SVD) ɪɚɡɥɨɠɟɧɢɹ ɢ ɬɟɯɧɢɤɢ ɩɫɟɜɞɨɨɛɪɚɳɟɧɢɹ 
(ɉɞɈ) ɡɚ Ɇɭɪɨɦ-ɉɟɧɪɨɭɡɨɦ, ɤɨɬɨɪɵɣ ɩɨɡɜɨɥɹɟɬ ɩɨɫɬɚɜɢɬɶ ɢ ɤɨɧɫɬɪɭɤɬɢɜɧɨ ɪɟɲɢɬɶ ɡɚɞɚɱɭ ɨɰɟɧɤɢ 
ɦɟɬɨɞɨɦ ɧɚɢɦɟɧɶɲɢɯ ɤɜɚɞɪɚɬɨɜ (ɆɇɄ) ɞɥɹ ɦɧɨɠɟɫɬɜɟɧɧɨɣ ɦɚɬɪɢɱɧɨɣ ɪɟɝɪɟɫɫɢɢ. 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɦɚɬɪɢɱɧɚɹ ɦɧɨɠɟɫɬɜɟɧɧɚɹ ɪɟɝɪɟɫɫɢɹ, ɩɫɟɜɞɨɨɛɪɚɳɟɧɢɟ ɩɨ Ɇɭɪɭ – ɉɟɧɪɨɭɡɭ. 

Ƚɝɠɟɠɨɣɠ 

Ɂɚɞɚɱɚ ɝɪɭɩɩɢɪɨɜɚɧɢɹ ɢɧɮɨɪɦɚɰɢɢ [Donchenko et al, 2012]: ɡɚɞɚɱɚ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɡɚɜɢɫɢɦɨɫɬɟɣ ɢ 
ɡɚɞɚɱɚ ɤɥɚɫɫɢɮɢɤɚɰɢɢ, ɤɥɚɫɬɟɪɢɡɚɰɢɢ ɢ ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɨɛɪɚɡɨɜ, - ɷɬɨ ɡɚɞɚɱɚ ɩɪɢɧɰɢɩɢɚɥɶɧɨɣ ɜɚɠɧɨɫɬɢ ɜ 
ɩɪɢɤɥɚɞɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɹɯ. ȼɚɠɧɵɦ ɤɥɚɫɫɨɦ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɫɬɪɭɤɬɭɪ ДȾɨɧɱɟɧɤɨ, 2011Ж, ɤɨɬɨɪɵɟ 
ɢɫɩɨɥɶɡɭɸɬɫɹ ɜ ɪɟɲɟɧɢɢ ɬɚɤɨɣ ɡɚɞɚɱɢ, ɹɜɥɹɸɬɫɹ ɷɜɤɥɢɞɨɜɵ ɩɪɨɫɬɪɚɧɫɬɜɚ nR ɱɢɫɥɨɜɵɯ ɜɟɤɬɨɪɨɜ. Ɍɚɤɨɟ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɨɩɪɟɞɟɥɹɟɬɫɹ,  ɫ ɨɞɧɨɣ ɫɬɨɪɨɧɵ - ɛɨɝɚɬɫɬɜɨɦ ɫɬɪɭɤɬɭɪɧɵɯ ɫɜɹɡɟɣ ɷɜɤɥɢɞɨɜɵɯ ɩɪɨɫɬɪɚɧɫɬɜ 
ɜ ɰɟɥɨɦ, ɫ ɞɪɭɝɨɣ – ɪɚɡɜɢɬɨɣ ɬɟɯɧɢɤɨɣ ɨɩɟɪɢɪɨɜɚɧɢɹ ɜ ɷɬɢɯ ɩɪɨɫɬɪɚɧɫɬɜɚɯ, ɜɤɥɸɱɚɹ ɫɢɧɝɭɥɹɪɧɨɟ (SVD) 
ɪɚɡɥɨɠɟɧɢɟ ɢ ɩɫɟɜɞɨɨɛɪɚɳɟɧɢɟ (ɉɞɈ) ɩɨ Ɇɭɪɭ – ɉɟɧɪɨɭɡɭ [Moore,1920], [Penrose, 1955] (ɫɦ. ɬɚɤɠɟ [Albert, 

1972])  ɜ ɷɬɢɯ ɩɪɨɫɬɪɚɧɫɬɜɚɯ. Ɉɬɦɟɬɢɦ ɜɵɞɚɸɳɭɸɫɹ  ɪɨɥɶ ɇ.Ɏ. Ʉɢɪɢɱɟɧɤɨ ɢ, ɜ ɱɚɫɬɧɨɫɬɢ, ɟɝɨ ɪɚɛɨɬɭ 
[Kirichenko, 1997], ɤɨɬɨɪɚɹ ɪɚɡɜɢɜɚɟɬ ɉɞɈ-ɬɟɯɧɢɤɭ ɜ nR . Ɍɟɦ ɧɟ ɦɟɧɟɟ, ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɷɜɤɥɢɞɨɜɵɯ 
ɩɪɨɫɬɪɚɧɫɬɜ ɱɢɫɥɨɜɵɯ ɜɟɤɬɨɪɨɜ ɫɬɚɧɨɜɢɬɫɹ ɨɝɪɚɧɢɱɢɜɚɸɳɢɦ ɜ ɪɟɲɟɧɢɢ ɩɪɢɤɥɚɞɧɵɯ ɡɚɞɚɱ, ɤɨɬɨɪɵɦɢ 
ɹɜɥɹɸɬɫɹ, ɜ ɱɚɫɬɧɨɫɬɢ, ɡɚɞɚɱɢ ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɪɟɱɢ ɢ ɨɛɪɚɛɨɬɤɢ ɢɡɨɛɪɚɠɟɧɢɣ. ȼ ɷɬɢɯ ɡɚɞɚɱɚɯ 
ɟɫɬɟɫɬɜɟɧɧɵɦ ɩɪɟɞɫɬɚɜɢɬɟɥɟɦ ɢɫɫɥɟɞɭɟɦɵɯ ɨɛɴɟɤɬɨɜ ɹɜɥɹɸɬɫɹ ɦɚɬɪɢɰɵ: ɫɩɟɤɬɪɨɝɪɚɦɦɵ ɢ ɦɚɬɪɢɰɵ 
ɢɡɨɛɪɚɠɟɧɢɣ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. ȼ ɪɚɛɨɬɟ [Donchenko, Zinko, Skotarenko, 2012] ɩɪɟɞɥɨɠɟɧɚ ɤɨɧɰɟɩɰɢɹ 
ɤɨɪɬɟɠɧɵɯ ɨɩɟɪɚɬɨɪɨɜ, ɤɨɬɨɪɚɹ ɩɨɡɜɨɥɹɟɬ ɩɟɪɟɧɟɫɬɢ SVD – ɢ ɉɞɈ – ɬɟɯɧɢɤɢ ɧɚ ɷɜɤɥɢɞɨɜɵ ɩɪɨɫɬɪɚɧɫɬɜɚ 
ɦɚɬɪɢɰ ɮɢɤɫɢɪɨɜɚɧɧɨɣ ɪɚɡɦɟɪɧɨɫɬɢ. Ɍɚɦ ɠɟ ɭɩɨɦɹɧɭɬɵɟ ɬɟɯɧɢɤɢ ɢɫɩɨɥɶɡɨɜɚɧɵ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ 
ɪɚɫɫɬɨɹɧɢɣ ɫɨɨɬɜɟɬɫɬɜɢɹ ɜ ɡɚɞɚɱɚɯ ɤɥɚɫɬɟɪɢɡɚɰɢɢ. ȼ ɪɚɛɨɬɚɯ [Donchenko, Nazaraga, Tarasova, 2013-1], 

[Donchenko, Nazaraga, Tarasova, 2013-2] ɪɚɡɜɢɬ ɤɨɧɫɬɪɭɤɬɢɜɧɵɣ ɚɩɩɚɪɚɬ ɦɟɬɨɞɚ ɧɚɢɦɟɧɶɲɢɯ ɤɜɚɞɪɚɬɨɜ 
ɞɥɹ ɜɟɤɬɨɪɧɵɯ  ɢ ɦɚɬɪɢɱɧɵɯ ɧɚɛɥɸɞɟɧɢɣ ɫ ɩɪɢɦɟɪɚɦɢ ɩɪɢɤɥɚɞɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɞɥɹ 
ɦɚɤɪɨɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɢ ɦɢɤɪɨɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ. ȼ ɩɪɟɞɥɚɝɚɟɦɨɣ ɪɚɛɨɬɟ 
ɩɪɟɞɥɚɝɚɟɬɫɹ ɪɚɫɲɢɪɟɧɢɟ ɤɨɧɰɟɩɰɢɢ ɤɨɪɬɟɠɧɵɯ ɨɩɟɪɚɬɨɪɨɜ, ɤɨɬɨɪɨɟ ɩɨɡɜɨɥɹɟɬ ɩɨɫɬɚɜɢɬɶ ɢ 
ɤɨɧɫɬɪɭɤɬɢɜɧɨ ɪɟɲɢɬɶ ɡɚɞɚɱɭ ɆɇɄ-ɨɰɟɧɢɜɚɧɢɹ ɞɥɹ ɦɚɬɪɢɱɧɵɯ ɮɭɧɤɰɢɣ ɧɟɫɤɨɥɶɤɢɯ ɦɚɬɪɢɱɧɵɯ 
ɚɪɝɭɦɟɧɬɨɜ.  

ɍɠɩɫɠɭɣɲɠɬɥɣɠ ɩɬɨɩɝɶ ɧɛɭɫɣɲɨɩɤ ɧɨɩɡɠɬɭɝɠɨɨɩɤ ɫɠɞɫɠɬɬɣɣ 

1.Ɍɟɨɪɟɦɚ ȼ1. (Ȼɚɡɨɜɚɹ ɬɟɨɪɟɦɚ ɩɪɨ SVD-ɪɚɡɥɨɠɟɧɢɟ [Donchenko, Zinko, Skotarenko, 2012].) ɉɭɫɬɶ A - 

ɥɢɧɟɣɧɵɣ ɨɩɟɪɚɬɨɪ ɦɟɠɞɭ ɞɜɭɦɹ ɚɛɫɬɪɚɤɬɧɵɦɢ ɷɜɤɥɢɞɨɜɵɦɢ ɩɪɨɫɬɪɚɧɫɬɜɚɦɢ 1 2
:A E E , 

2 1
:A E E   - ɫɨɩɪɹɠɟɧɧɵɣ ɤ ɧɟɦɭ,   dim ( )r rankA A . Ɍɨɝɞɚ: 
 ɨɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ ɧɟɧɭɥɟɜɵɯ ɫɢɧɝɭɥɹɪɧɨɫɬɟɣ (ɩɚɪɵ ɫɨɛɫɬɜɟɧɧɵɣ ɜɟɤɬɨɪ – ɫɨɛɫɬɜɟɧɧɨɟ ɱɢɫɥɨ) 
ɞɜɭɯ ɨɩɟɪɚɬɨɪɨɜ ,AA A A   ɪɚɜɧɹɟɬɫɹ Ы; 
 ɧɚɛɨɪ ɫɨɛɫɬɜɟɧɧɵɯ ɱɢɫɟɥ 2 2

1
0r    ɭɩɨɦɹɧɭɬɵɯ ɨɩɟɪɚɬɨɪɨɜ ɹɜɥɹɟɬɫɹ ɨɛɳɢɦ; 

 ɞɥɹ 2 2 1( , ),( , ), ,i i i iu v i r    ɫɩɪɚɜɟɞɥɢɜɵ ɫɨɨɬɧɨɲɟɧɢɹ: 
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1 1 1    , ,i i i iu Av A i r  ; (1) 

 ɨɩɟɪɚɬɨɪ ɦɨɠɟɬ ɛɵɬɶ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɤɨɦ ɜɢɞɟ: 
1

1

( , ),
r

i i i
i

Ax u v x x E


   (2)  

2. Ɉɩɪɟɞɟɥɟɧɢɟ ȼ2. ɉɫɟɜɞɨ-ɨɛɪɚɬɧɵɦ (ɉɞɈ) ɤ ɨɩɟɪɚɬɨɪɭ 
1 2

:A E E  - ɛɭɞɟɦ ɨɛɨɡɧɚɱɚɬɶ A  - ɧɚɡɵɜɚ-

ɟɬɫɹ ɨɩɟɪɚɬɨɪ 
2 1

:A E E  , ɤɨɬɨɪɵɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɨɨɬɧɨɲɟɧɢɟɦ: 1

2

1

 



  ( , ),
r

i i i
i

A y v u y y E . 

3. Ɍɟɨɪɟɦɚ ȼ3. Ɂɧɚɱɟɧɢɟ A y  ɹɜɥɹɟɬɫɹ ɦɢɧɢɦɚɥɶɧɵɦ ɩɨ ɧɨɪɦɟ ɪɟɲɟɧɢɟɦ ɨɩɬɢɦɢɡɚɰɢɨɧɧɨɣ ɡɚɞɚɱɢ 
ɦɢɧɢɦɢɡɚɰɢɢ ɞɥɹ 

1
x E  ɮɭɧɤɰɢɨɧɚɥɚ 

2

1

2 2





 
 

rgmin|| ||

|| || : argmin || ||

x E

z A Ax y

Ax y A y z . 

4. Ɍɟɨɪɟɦɚ ȼ4. (ɂɫɫɥɟɞɨɜɚɧɢɟ ɋɅȺɍ.) ȼ ɩɪɢɧɹɬɵɯ ɜɵɲɟ ɨɛɨɡɧɚɱɟɧɢɹɯ, ɧɟɨɛɯɨɞɢɦɵɦ ɢ ɞɨɫɬɚɬɨɱɧɵɦ 
ɭɫɥɨɜɢɟɦ ɪɚɡɪɟɲɢɦɨɫɬɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɫɢɫɬɟɦɵ ɥɢɧɟɣɧɵɯ ɚɥɝɟɛɪɚɢɱɟɫɤɢɯ ɭɪɚɜɧɟɧɢɣ (ɋɅȺɍ) 

2
,Ax y y E   , ɹɜɥɹɟɬɫɹ ɭɫɥɨɜɢɟ  

2
0,( )Ey I AA y  , ɚ ɦɧɨɠɟɫɬɜɨ ɜɫɟɯ ɪɟɲɟɧɢɣ ɢɦɟɟɬ ɬɚɤɨɣ ɜɢɞ: 

1 1
( )EA y I A A E   . (3) 

ȼ ɫɥɭɱɚɟ ɧɟɪɚɡɪɟɲɢɦɨɫɬɢ ɋɅȺɍ  
2

0,( )Ey I AA y  , ɦɧɨɠɟɫɬɜɨ, ɨɩɪɟɞɟɥɹɟɦɨɟ ɫɨɨɬɧɨɲɟɧɢɟɦ (3), 

ɨɩɢɫɵɜɚɟɬ ɦɧɨɠɟɫɬɜɨ 
1

2rgmin || ||
x E

a Ax y


 , ɬɨ ɟɫɬɶ ɦɧɨɠɟɫɬɜɨ ɜɫɟɯ ɪɟɲɟɧɢɣ ɨɩɬɢɦɢɡɚɰɢɨɧɧɨɣ ɡɚɞɚɱɢ 

ɧɚɢɥɭɱɲɟɝɨ ɤɜɚɞɪɚɬɢɱɧɨɝɨ ɩɪɢɛɥɢɠɟɧɢɹ ɩɪɚɜɨɣ ɱɚɫɬɢ ɋɅȺɍ ɡɧɚɱɟɧɢɹɦɢ ɥɟɜɨɣ ɱɚɫɬɢ. ȼɫɟ ɷɥɟɦɟɧɬɵ 
ɦɧɨɠɟɫɬɜɚ (3) ɜ ɷɬɨɦ ɫɥɭɱɚɟ ɧɚɡɵɜɚɸɬɫɹ ɩɫɟɜɞɨ-ɪɟɲɟɧɢɹɦɢ. 

5. Ɇɧɨɠɟɫɬɜɟɧɧɭɸ ɦɚɬɪɢɱɧɭɸ ɪɟɝɪɟɫɫɢɸ (ɆɆɊ) ɫ ɦɚɬɪɢɱɧɵɦɢ ɡɧɚɱɟɧɢɹɦɢ ɨɩɪɟɞɟɥɢɦ ɜ 
ɞɟɬɟɪɦɢɧɢɪɨɜɚɧɧɨɣ ɩɨɫɬɚɧɨɜɤɟ: ɤɚɤ ɦɚɬɪɢɱɧɭɸ ɮɭɧɤɰɢɸ Y , ɨɩɪɟɞɟɥɹɟɦɭɸ  ɦɚɬɪɢɱɧɵɦ ɤɨɪɬɟɠɟɦ-

ɫɬɪɨɤɨɣ 
1 1, ( ... )K KX X  , m n

kX R  , 1,k K ,  ɜɢɞɚ 1

1 1 1
0,( ) , , ,K K K kY X X R k K       , 

ɩɨɞɥɟɠɚɳɟɣ ɨɩɪɟɞɟɥɟɧɢɸ  ɧɚ ɨɫɧɨɜɟ ɧɚɛɥɸɞɟɧɢɣ 
1

1( )

,( , ), ,i

K iY i N  , ɝɞɟ 

   1 1 1
1  ( ) ( ) ( ) ( )

, ,, , ,i i i i

i K K KY Y X X i N  . 

6. Ɉɬɨɛɪɚɠɟɧɢɟ 
1,

:
K

K m nR R
  , ɤɨɬɨɪɨɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɨɨɬɧɨɲɟɧɢɟɦ:  

11 1 1 ,,( )
KK K KY X X       ,

1
( ,.., ),T K

K R     , (4) 

ɛɭɞɟɦ ɧɚɡɵɜɚɬɶ
1


,K , ɫɥɟɞɭɹ [Donchenko, Zinko, Skotarenko, 2012],  ɤɨɪɬɟɠɧɵɦ ɨɩɟɪɚɬɨɪɨɦ. 

7. Ȼɭɞɟɦ ɬɚɤɠɟ ɢɫɩɨɥɶɡɨɜɚɬɶ ɨɛɨɡɧɚɱɟɧɢɹ: 

 Y  - ɦɚɬɪɢɱɧɵɣ  ɤɨɪɬɟɠ - ɫɬɨɥɛɟɰ, ɩɨɥɭɱɟɧɧɵɣ ɢɡ ɡɧɚɱɟɧɢɣ ɧɚɛɥɸɞɟɧɢɣ 1, ,iY i N : 

1

1, ,Y i

N

Y

Y i N

Y


 
   
 
 

; 

 
1

1( )

, , ,j

N j K  , - ɤɨɪɬɟɠɢ - ɫɬɨɥɛɰɵ ɞɥɢɧɧɵ N, ɩɨɥɭɱɟɧɧɵɟ ɢɡ j-ɬɵɯ ɤɨɦɩɨɧɟɧɬ ɤɨɪɬɟɠɟɣ-

ɫɬɪɨɤ 
1

1( )

, , ,i

K i K ; 
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 ,N K  - ɤɨɪɬɟɠ - ɫɬɪɨɤɚ ɞɥɢɧɵ K, ɩɨɥɭɱɟɧɧɵɣ ɢɡ ɤɨɪɬɟɠɟɣ - ɫɬɨɥɛɰɨɜ 
1

1( )

, , ,j

N j K  : 

1

1 1

( ) ( )

, , ,( )K

N K N N   ; 

 
,

,:
N K

K N m nR R
   - ɦɚɬɪɢɱɧɵɣ ɤɨɪɬɟɠɧɵɣ ɨɩɟɪɚɬɨɪ ɢɡ ɟɜɤɥɢɞɨɜɚ ɩɪɨɫɬɪɚɧɫɬɜɚ KR  ɜ 

ɟɜɤɥɢɞɨɜɨ ɩɪɨɫɬɪɚɧɫɬɜɨ ɤɨɪɬɟɠɟɣ - ɫɬɨɥɛɰɨɜ ɞɥɢɧɵ N ɢɡ m n ɦɚɬɪɢɰ ɫ ɩɨɤɨɦɩɨɧɟɬɧɵɦ 
ɫɤɚɥɹɪɧɵɦ ɩɪɨɢɡɜɟɞɟɧɢɟɦ. 

8. Ɉɰɟɧɤɚ ˆ KR   ɦɟɬɨɞɚ ɧɚɢɦɟɧɶɲɢɯ ɤɜɚɞɪɚɬɨɜ ɧɟɢɡɜɟɫɬɧɨɝɨ ɩɚɪɚɦɟɬɪɚ ɦɚɬɪɢɱɧɨɣ ɦɧɨɠɟɫɬɜɟɧɧɨɣ 
ɪɟɝɪɟɫɫɢɢ ɫ ɦɚɬɪɢɱɧɵɦɢ ɡɧɚɱɟɧɢɹɦɢ ɟɫɬɟɫɬɜɟɧɧɵɦ ɨɛɪɚɡɨɦ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ ɪɟɲɟɧɢɟ ɨɩɬɢɦɢɡɚɰɢɨɧɧɨɣ 

ɡɚɞɚɱɢ ɦɢɧɢɦɢɡɚɰɢɢ ɮɭɧɤɰɢɨɧɚɥɚ 
1

2

1

( )
,

|| ||i
K

N

i m n
i

Y

 



  ɦɟɬɨɞɚ ɧɚɢɦɟɧɶɲɢɯ ɤɜɚɞɪɚɬɨɜ:  

2

11

2

( )
,

rgmin || ||

ˆ argmin || ||
N

i i m n
K KR i

A Y




 

 


 

 




. 
(5) 

9. ɋɬɚɧɞɚɪɬɧɵɦ ɨɛɪɚɡɨɦ ɆɇɄ-ɨɰɟɧɤɭ  1 1 1
1, ,

ˆ( ), , , ,m n

K K K kY X X X R k K     , ɦɚɬɪɢɱɧɨɣ 
ɦɧɨɠɟɫɬɜɟɧɧɨɣ ɪɟɝɪɟɫɫɢɢ ɛɭɞɟɦ ɨɩɪɟɞɟɥɹɬɶ ɫɨɨɬɧɨɲɟɧɢɟɦ 

11

1

1
,,

ˆ ˆ ˆ( ) , , ,
K

K
m n

K k k k
k

Y X X R k K   



    . 

10. Ʌɟɦɚ 1. Ɏɭɧɤɰɢɨɧɚɥ ɦɟɬɨɞɚ ɧɚɢɦɟɧɶɲɢɯ ɤɜɚɞɪɚɬɨɜ ɦɚɬɪɢɱɧɨɣ ɪɟɝɪɟɫɫɢɢ ( )A   ɦɨɠɟɬ ɛɵɬɶ 
ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɜɢɞɟ:  

1

2 2 2

1

1 1

( )
,,

( )

, ,( ) || || || || || ||i
N KK

N K
j

i m n Y j N N m n Y
i j

A Y 
       

 

       . (6) 

11. Ɍɟɨɪɟɦɚ 1. Ɋɟɲɟɧɢɟɦ ɨɩɬɢɦɢɡɚɰɢɨɧɧɨɣ ɡɚɞɚɱɢ (5) ɹɜɥɹɟɬɫɹ ̂ , ɤɨɬɨɪɨɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɨɨɬɧɨɲɟɧɢɟɦ: 

,

ˆ
N K Y  . (7) 

Ⱦɨɤɚɡɚɬɟɥɶɫɬɜɨ Ɍɟɨɪɟɦɵ 1 ɜɵɬɟɤɚɟɬ ɢɡ ɨɛɳɟɝɨ ɜɚɪɢɚɧɬɚ SVD-ɪɚɡɥɨɠɟɧɢɹ, ɨɩɪɟɞɟɥɟɧɢɹ ɉɞɈ ɢ 
ɢɫɫɥɟɞɨɜɚɧɢɹ ɋɅȺɍ ɞɥɹ ɥɢɧɟɣɧɵɯ ɨɩɟɪɚɬɨɪɨɜ ɦɟɠɞɭ ɚɛɫɬɪɚɤɬɧɵɦɢ ɷɜɤɥɢɞɨɜɵɦɢ ɩɪɨɫɬɪɚɧɫɬɜɚɦɢ(ɉ.3).  

12. Ɉɛɨɡɧɚɱɢɦ 2 1( , ), ,i iv i r  , ɧɚɛɨɪ ɧɟɧɭɥɟɜɵɯ ɫɢɧɝɭɥɹɪɧɨɫɬɟɣ ɦɚɬɪɢɰɵ Ƚɪɚɦɦɚ 

 1 1 1

( ) ( )

, , , , ,
( , )i j

N N N m n i j K
   

  , ɧɚɛɨɪɚ 
1

1( )

, , ,i

N i K ,  2 2

1
0, rr rank       , ɚ 2 1,( , ), ,U i i i r   ,  

ɫɢɧɝɭɥɹɪɧɨɫɬɢ ɨɩɟɪɚɬɨɪɚ 
, ,N K N K 

  . ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɨɛɳɟɣ ɬɟɨɪɟɦɨɣ ɨ SVD-ɪɚɡɥɨɠɟɧɢɢ 

1,

, , ,N K i

U i

i

v
i r





  .  

13. Ɍɟɨɪɟɦɚ 3. Ɉɰɟɧɤɚ ɆɇɄ ɜɟɤɬɨɪɚ ɧɟɢɡɜɟɫɬɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɨɨɬɧɨɲɟɧɢɟɦ 
1

1
, , ,

ˆ ( , ) .
N K

r

Y k k U i Y N m n
k

v     




   

Ⱦɨɤɚɡɚɬɟɥɶɫɬɜɨ Ɍɟɨɪɟɦɵ 3 ɩɨɥɭɱɚɟɬɫɹ ɩɪɹɦɵɦ ɩɪɢɦɟɧɟɧɢɟɦ Ɍɟɨɪɟɦɵ ȼ1. 

ɂɛɥɦɹɲɠɨɣɠ 

ɉɪɟɞɥɨɠɟɧ ɤ ɪɚɫɫɦɨɬɪɟɧɢɸ ɤɥɚɫɫ ɦɚɬɪɢɱɧɵɯ ɮɭɧɤɰɢɣ ɧɚɛɨɪɚ ɦɚɬɪɢɱɧɵɯ ɚɪɝɭɦɟɧɬɨɜ: ɦɚɬɪɢɱɧɚɹ 
ɦɧɨɠɟɫɬɜɟɧɧɚɹ ɪɟɝɪɟɫɫɢɹ. ȼ ɪɚɦɤɚɯ ɪɚɡɜɢɬɢɹ ɤɨɧɰɟɩɰɢɢ ɤɨɪɬɟɠɧɵɯ ɨɩɟɪɚɬɨɪɨɜ ɪɚɡɪɚɛɨɬɚɧ 
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ɦɚɬɟɦɚɬɢɱɟɫɤɢɣ ɚɩɩɚɪɚɬ ɫɢɧɝɭɥɹɪɧɨɝɨ (SVD) ɪɚɡɥɨɠɟɧɢɹ ɢ ɬɟɯɧɢɤɢ ɩɫɟɜɞɨɨɛɪɚɳɟɧɢɹ ɩɨ  Ɇɭɪɭ-ɉɟɧɪɨɭɡɭ 
ɞɥɹ ɤɨɪɬɟɠɧɵɯ ɨɩɟɪɚɬɨɪɨɜ. ɉɪɟɞɥɨɠɟɧɧɨɟ ɪɚɡɜɢɬɢɟ ɤɨɧɰɟɩɰɢɢ ɩɨɡɜɨɥɹɟɬ ɩɨɫɬɚɜɢɬɶ ɢ ɤɨɧɫɬɪɭɤɬɢɜɧɨ 
ɪɟɲɢɬɶ ɡɚɞɚɱɭ ɆɇɄ-ɨɰɟɧɢɜɚɧɢɹ ɞɥɹ ɦɧɨɠɟɫɬɜɟɧɧɨɣ ɦɚɬɪɢɱɧɨɣ ɪɟɝɪɟɫɫɢɢ. 
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ɋȻɂɋȻȼɉɍɅȻ ɐɋȻɈɃɆɃɔȻ ȿȻɈɈɖɐ ȿɆɚ  

ɃɈɏɉɋɇȻɑɃɉɈɈɉ-ɋɀɌɎɋɌɈɉȾɉ ɑɀɈɍɋȻ 

Ȼɨɨɛ Ɂɩɦɨɛɫɬɥɛɺ 

Ⱥɧɧɨɬɚɰɢɹ: ȼ ɞɨɤɥɚɞɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨɧɹɬɢɟ “ɂɧɮɨɪɦɚɰɢɨɧɧɨ-ɪɟɫɭɪɫɧɵɣ ɰɟɧɬɪ”, ɤɨɬɨɪɵɣ 
ɹɜɥɹɟɬɫɹ ɬɟɯɧɢɱɟɫɤɢɦ ɚɞɦɢɧɢɫɬɪɚɬɨɪɨɦ ɟɞɢɧɵɯ ɢ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɯ ɪɟɟɫɬɪɨɜ. Ɋɚɫɫɦɚɬɪɢɜɚɸɬɫɹ 
ɨɫɧɨɜɧɵɟ ɮɭɧɤɰɢɢ ɞɚɧɧɨɝɨ ɰɟɧɬɪɚ ɬɚɤɢɟ, ɤɚɤ ɨɛɟɫɩɟɱɟɧɢɟ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɪɟɟɫɬɪɨɜ, 
ɫɨɯɪɚɧɧɨɫɬɶ ɢ ɡɚɳɢɬɚ ɞɚɧɧɵɯ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɫɩɟɰɢɮɢɤɚ ɢɧɮɨɪɦɚɰɢɢ, ɤɨɬɨɪɚɹ ɩɟɪɟɞɚɟɬɫɹ ɜ 
ɯɪɚɧɢɥɢɳɟ ɞɚɧɧɵɯ.  ɂɫɫɥɟɞɨɜɚɧɢɟ ɩɪɨɜɨɞɢɬɫɹ ɫ ɰɟɥɶɸ ɩɨɫɥɟɞɭɸɳɟɝɨ ɨɩɪɟɞɟɥɟɧɢɹ ɤɨɧɰɟɩɰɢɣ 
ɨɪɝɚɧɢɡɚɰɢɢ ɯɪɚɧɢɥɢɳɚ ɞɚɧɧɵɯ ɞɥɹ ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ ɰɟɧɬɪɚ. 
Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɂɧɮɨɪɦɚɰɢɨɧɧɵɣ ɰɟɧɬɪ, ɯɪɚɧɢɥɢɳɟ ɞɚɧɧɵɯ, ɫɩɟɰɢɮɢɤɚ ɢɧɮɨɪɦɚɰɢɢ, 
ɨɛɪɚɛɨɬɤɚ ɢɧɮɨɪɦɚɰɢɢ, ɪɟɟɫɬɪ. 

Ƚɝɠɟɠɨɣɠ 

Ⱦɚɧɧɚɹ ɪɚɛɨɬɚ ɫɨɞɟɪɠɢɬ ɪɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɣ, ɩɨɫɜɹɳɟɧɧɵɯ ɪɚɡɪɚɛɨɬɤɟ ɬɟɨɪɟɬɢɤɨ-
ɦɟɬɨɞɨɥɨɝɢɱɟɫɤɢɯ ɨɫɧɨɜ ɫɨɡɞɚɧɢɹ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɯɪɚɧɢɥɢɳ ɞɥɹ ɢɧɮɨɪɦɚɰɢɨɧɧɨ-ɚɧɚɥɢɬɢɱɟɫɤɢɯ 
ɫɢɫɬɟɦ. Ɉɛɴɟɤɬɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ɩɪɨɰɟɫɫ ɨɪɝɚɧɢɡɚɰɢɢ ɯɪɚɧɢɥɢɳɚ ɞɚɧɧɵɯ ɞɥɹ ɢɧɮɨɪɦɚɰɢɨɧɧɨ-
ɪɟɫɭɪɫɧɨɝɨ ɰɟɧɬɪɚ. ɉɪɟɞɦɟɬ ɢɫɫɥɟɞɨɜɚɧɢɹ – ɫɪɟɞɫɬɜɚ ɨɪɝɚɧɢɡɚɰɢɢ ɯɪɚɧɢɥɢɳ ɞɚɧɧɵɯ ɜ ɢɧɮɨɪɦɚɰɢɨɧɧɨ-
ɚɧɚɥɢɬɢɱɟɫɤɢɯ ɫɢɫɬɟɦɚɯ. ɐɟɥɶ ɢɫɫɥɟɞɨɜɚɧɢɹ – ɨɩɪɟɞɟɥɟɧɢɟ ɤɨɧɰɟɩɰɢɣ ɨɪɝɚɧɢɡɚɰɢɢ ɯɪɚɧɢɥɢɳ ɞɚɧɧɵɯ ɜ 
ɢɧɮɨɪɦɚɰɢɨɧɧɨ-ɚɧɚɥɢɬɢɱɟɫɤɢɯ ɫɢɫɬɟɦɚɯ. ȼ ɞɨɤɥɚɞɟ ɬɚɤɠɟ ɪɚɫɫɦɨɬɪɟɧɵ ɬɟɯɧɨɥɨɝɢɢ ɢ ɩɪɢɧɰɢɩɵ 
ɨɪɝɚɧɢɡɚɰɢɢ ɯɪɚɧɢɥɢɳɚ ɞɚɧɧɵɯ ɜ ɢɧɮɨɪɦɚɰɢɨɧɧɨ ɚɧɚɥɢɬɢɱɟɫɤɢɯ ɫɢɫɬɟɦɚɯ. 

Ɋɩɨɺɭɣɠ «Ƀɨɯɩɫɧɛɱɣɩɨɨɩ-ɫɠɬɮɫɬɨɶɤ ɱɠɨɭɫ» ɣ ɠɞɩ ɩɬɨɩɝɨɶɠ ɢɛɟɛɲɣ 

ȼ ɧɚɱɚɥɟ 80-ɯ ɝɨɞɨɜ, ɜ ɩɟɪɢɨɞ ɛɭɪɧɨɝɨ ɪɚɡɜɢɬɢɹ ɪɟɝɢɫɬɪɢɪɭɸɳɢɯ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦ, ɩɨɹɜɢɥɨɫɶ 
ɨɫɨɡɧɚɧɢɟ ɨɝɪɚɧɢɱɟɧɧɨɫɬɢ ɢɯ ɩɪɢɦɟɧɟɧɢɹ ɞɥɹ ɚɧɚɥɢɡɚ ɞɚɧɧɵɯ ɢ ɩɨɫɬɪɨɟɧɢɹ ɫɢɫɬɟɦ ɩɨɞɞɟɪɠɤɢ  ɩɪɢɧɹɬɢɹ 
ɪɟɲɟɧɢɣ. Ɋɟɝɢɫɬɪɢɪɭɸɳɢɟ ɫɢɫɬɟɦɵ ɫɨɡɞɚɜɚɥɢɫɶ ɞɥɹ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɪɭɬɢɧɧɵɯ ɨɩɟɪɚɰɢɣ: ɜɵɩɢɫɤɢ ɫɱɟɬɨɜ, 
ɨɮɨɪɦɥɟɧɢɹ ɞɨɝɨɜɨɪɨɜ, ɩɪɨɜɟɪɤɢ ɫɨɫɬɨɹɧɢɹ ɩɪɟɞɩɪɢɹɬɢɹ ɢ ɬ.ɞ., ɢ ɩɪɟɞɧɚɡɧɚɱɚɥɢɫɶ ɞɥɹ ɥɢɧɟɣɧɨɝɨ 
ɩɟɪɫɨɧɚɥɚ. Ɉɫɧɨɜɧɵɦɢ ɬɪɟɛɨɜɚɧɢɹɦɢ ɤ ɬɚɤɢɦ ɫɢɫɬɟɦɚɦ ɛɵɥɢ ɨɛɟɫɩɟɱɟɧɢɟ ɬɪɚɧɡɚɤɰɢɨɧɧɨɫɬɢ ɜɧɨɫɢɦɵɯ 
ɢɡɦɟɧɟɧɢɣ ɢ ɦɚɤɫɢɦɢɡɚɰɢɹ ɫɤɨɪɨɫɬɢ, ɱɬɨ ɢ ɨɩɪɟɞɟɥɢɥɨ ɬɨɝɞɚ ɜɵɛɨɪ ɪɟɥɹɰɢɨɧɧɵɯ ɋɍȻȾ ɢ ɦɨɞɟɥɢ 
ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɞɚɧɧɵɯ «ɫɭɳɧɨɫɬɶ-ɫɜɹɡɶ» ɜ ɤɚɱɟɫɬɜɟ ɨɫɧɨɜɧɵɯ ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɲɟɧɢɣ ɩɪɢ ɩɨɫɬɪɨɟɧɢɢ 
ɪɟɝɢɫɬɪɢɪɭɸɳɢɯ ɫɢɫɬɟɦ. 
Ⱦɥɹ ɦɟɧɟɞɠɟɪɨɜ ɢ ɚɧɚɥɢɬɢɤɨɜ, ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɬɪɟɛɨɜɚɥɢɫɶ ɫɢɫɬɟɦɵ, ɤɨɬɨɪɵɟ ɛɵ ɩɨɡɜɨɥɹɥɢ: 
ɚɧɚɥɢɡɢɪɨɜɚɬɶ ɢɧɮɨɪɦɚɰɢɸ ɜɨ ɜɪɟɦɟɧɧɨɦ ɚɫɩɟɤɬɟ, ɮɨɪɦɢɪɨɜɚɬɶ ɩɪɨɢɡɜɨɥɶɧɵɟ ɡɚɩɪɨɫɵ ɤ ɫɢɫɬɟɦɟ, 
ɨɛɪɚɛɚɬɵɜɚɬɶ ɛɨɥɶɲɢɟ ɨɛɴɟɦɵ ɞɚɧɧɵɯ, ɢɧɬɟɝɪɢɪɨɜɚɬɶ ɞɚɧɧɵɟ ɢɡ ɪɚɡɥɢɱɧɵɯ ɪɟɝɢɫɬɪɢɪɭɸɳɢɯ ɫɢɫɬɟɦ.  
«ɂɧɮɨɪɦɚɰɢɨɧɧɨ-ɪɟɫɭɪɫɧɵɣ ɰɟɧɬɪ» ɹɜɥɹɟɬɫɹ ɩɪɟɞɩɪɢɹɬɢɟɦ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɮɨɪɦɵ ɫɨɛɫɬɜɟɧɧɨɫɬɢ, 
ɨɫɭɳɟɫɬɜɥɹɟɬ ɫɜɨɸ ɯɨɡɹɣɫɬɜɟɧɧɭɸ ɞɟɹɬɟɥɶɧɨɫɬɶ ɫ 2005 ɝɨɞɚ.  
Ɉɫɧɨɜɧɵɦɢ ɪɚɛɨɱɢɦɢ ɰɟɥɹɦɢ ɞɚɧɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ ɹɜɥɹɟɬɫɹ ɩɪɟɞɨɫɬɚɜɥɟɧɢɟ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ, 
ɬɟɯɧɢɱɟɫɤɨɣ ɩɨɞɞɟɪɠɤɢ, ɚ ɬɚɤɠɟ ɤɨɧɫɭɥɶɬɚɰɢɣ ɪɚɡɧɨɨɛɪɚɡɧɵɦ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɦ ɢɥɢ ɧɟɝɨɫɭɞɚɪɫɬɜɟɧɧɵɦ 
ɨɪɝɚɧɢɡɚɰɢɹɦ.  
Ɉɞɧɨɣ ɢɡ ɨɫɧɨɜɧɵɯ ɡɚɞɚɱ ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ ɰɟɧɬɪɚ ɹɜɥɹɟɬɫɹ ɨɛɟɫɩɟɱɟɧɢɟ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɪɟɟɫɬɪɨɜ: 

 ȿɞɢɧɨɝɨ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɪɟɟɫɬɪɚ ɸɪɢɞɢɱɟɫɤɢɯ ɥɢɰ ɢ ɮɢɡɢɱɟɫɤɢɯ ɥɢɰ-ɩɪɟɞɩɪɢɧɢɦɚɬɟɥɟɣ (ȿȽɊ)  
 Ɋɟɟɫɬɪɚ ɞɨɤɭɦɟɧɬɨɜ ɪɚɡɪɟɲɢɬɟɥɶɧɨɝɨ ɯɚɪɚɤɬɟɪɚ (ɊȾɊɏ)  
 ȿɞɢɧɨɝɨ ɥɢɰɟɧɡɢɨɧɧɨɝɨ ɪɟɟɫɬɪɚ (ȿɅɊ). 

Ʉɚɠɞɵɣ ɢɡ ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɵɯ ɪɟɟɫɬɪɨɜ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ  ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɭɸ ɫɢɫɬɟɦɭ ɫɛɨɪɚ, 
ɧɚɤɨɩɥɟɧɢɹ, ɡɚɳɢɬɵ, ɭɱɟɬɚ ɢ ɩɪɟɞɨɫɬɚɜɥɟɧɢɹ ɢɧɮɨɪɦɚɰɢɢ. 
Ɉɛɨɛɳɚɹ ɜɵɲɟɢɡɥɨɠɟɧɧɨɟ, ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɢɧɮɨɪɦɚɰɢɨɧɧɨ-ɪɟɫɭɪɫɧɵɣ ɰɟɧɬɪ -  ɷɬɨ ɤɨɦɩɥɟɤɫ, 
ɜɤɥɸɱɚɸɳɢɣ ɢɧɮɨɪɦɚɰɢɨɧɧɵɟ, ɩɪɨɝɪɚɦɦɧɨ-ɚɩɩɚɪɚɬɧɵɟ ɢ ɧɚɭɱɧɨ-ɦɟɬɨɞɢɱɟɫɤɢɟ ɫɪɟɞɫɬɜɚ, ɚ ɬɚɤɠɟ 
ɫɨɜɪɟɦɟɧɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɢ ɢɧɵɟ ɜɢɞɵ ɪɟɫɭɪɫɨɜ ɞɥɹ ɨɪɝɚɧɢɡɚɰɢɢ ɩɪɨɰɟɫɫɚ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ 
ɪɟɟɫɬɪɨɜ, ɫɨɯɪɚɧɧɨɫɬɢ ɢ ɡɚɳɢɬɵ ɞɚɧɧɵɯ.  
Ɉɪɝɚɧɢɡɚɰɢɹ ɬɚɤɢɯ ɪɟɫɭɪɫɧɵɯ ɰɟɧɬɪɨɜ ɞɚɥɚ ɩɨɬɪɟɛɧɨɫɬɶ ɜ ɩɨɹɜɥɟɧɢɟ ɬɟɯɧɨɥɨɝɢɢ ɯɪɚɧɢɥɢɳ ɞɚɧɧɵɯ. 
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ɍɠɰɨɩɦɩɞɣɣ ɣ ɥɩɨɱɠɪɱɣɣ ɩɫɞɛɨɣɢɛɱɣɣ ɰɫɛɨɣɦɣɴ ɟɛɨɨɶɰ ɝ ɣɨɯɩɫɧɛɱɣɩɨɨɩ-ɛɨɛɦɣɭɣɲɠɬɥɣɰ 
ɬɣɬɭɠɧɛɰ 

ȼ ɨɫɧɨɜɟ ɤɨɧɰɟɩɰɢɢ ɯɪɚɧɢɥɢɳɚ ɞɚɧɧɵɯ ɥɟɠɚɬ ɞɜɟ ɨɫɧɨɜɧɵɟ ɢɞɟɢ:  
 ɂɧɬɟɝɪɚɰɢɹ ɪɚɡɴɟɞɢɧɟɧɧɵɯ ɞɟɬɚɥɢɡɢɪɨɜɚɧɧɵɯ ɞɚɧɧɵɯ (ɞɟɬɚɥɢɡɢɪɨɜɚɧɧɵɯ ɜ ɬɨɦ ɫɦɵɫɥɟ, ɱɬɨ ɨɧɢ 

ɨɩɢɫɵɜɚɸɬ ɧɟɤɨɬɨɪɵɟ ɤɨɧɤɪɟɬɧɵɟ ɮɚɤɬɵ, ɫɜɨɣɫɬɜɚ, ɫɨɛɵɬɢɹ ɢ ɬ.ɞ.) ɜ ɟɞɢɧɨɦ ɯɪɚɧɢɥɢɳɟ. ȼ ɩɪɨɰɟɫɫɟ 
ɢɧɬɟɝɪɚɰɢɢ ɞɨɥɠɧɨ ɜɵɩɨɥɧɹɬɶɫɹ ɫɨɝɥɚɫɨɜɚɧɢɟ ɪɚɫɫɨɝɥɚɫɨɜɚɧɧɵɯ ɞɟɬɚɥɢɡɢɪɨɜɚɧɧɵɯ ɞɚɧɧɵɯ ɢ, 
ɜɨɡɦɨɠɧɨ, ɢɯ ɚɝɪɟɝɚɰɢɹ. Ⱦɚɧɧɵɟ ɦɨɝɭɬ ɩɨɫɬɭɩɚɬɶ ɢɡ ɢɫɬɨɪɢɱɟɫɤɢɯ ɚɪɯɢɜɨɜ, ɨɩɟɪɚɬɢɜɧɵɯ ɛɚɡ ɞɚɧɧɵɯ, 
ɜɧɟɲɧɢɯ ɢɫɬɨɱɧɢɤɨɜ.  

 Ɋɚɡɞɟɥɟɧɢɟ ɧɚɛɨɪɨɜ ɞɚɧɧɵɯ ɢ ɩɪɢɥɨɠɟɧɢɣ, ɢɫɩɨɥɶɡɭɟɦɵɯ ɞɥɹ ɨɩɟɪɚɬɢɜɧɨɣ ɨɛɪɚɛɨɬɤɢ ɢ 
ɩɪɢɦɟɧɹɟɦɵɯ ɞɥɹ ɪɟɲɟɧɢɹ ɡɚɞɚɱ ɚɧɚɥɢɡɚ.  

ɂɧɬɟɥɥɟɤɬɭɚɥɶɧɵɣ ɚɧɚɥɢɡ ɢɧɮɨɪɦɚɰɢɢ ɜ ɢɧɮɨɪɦɚɰɢɨɧɧɨ-ɚɧɚɥɢɬɢɱɟɫɤɢɯ ɫɢɫɬɟɦɚɯ ɱɚɫɬɨ ɪɚɫɫɦɚɬɪɢɜɚɸɬ 
ɤɚɤ ɟɫɬɟɫɬɜɟɧɧɨɟ ɪɚɡɜɢɬɢɟ ɤɨɧɰɟɩɰɢɢ ɯɪɚɧɢɥɢɳ ɞɚɧɧɵɯ, ɜ ɤɨɬɨɪɨɦ ɧɚɤɚɩɥɢɜɚɸɬɫɹ ɜɫɟ ɧɟɨɛɯɨɞɢɦɵɟ 
ɞɚɧɧɵɟ ɞɥɹ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɨɩɪɟɞɟɥɟɧɧɵɯ ɡɚɞɚɱ ɫɬɪɚɬɟɝɢɱɟɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɪɚɡɧɵɯ ɩɟɪɢɨɞɨɜ. 

Ʉɥɸɱɟɜɵɦɢ ɤɨɦɩɨɧɟɧɬɚɦɢ ɬɚɤɨɣ ɨɪɝɚɧɢɡɚɰɢɢ ɹɜɥɹɸɬɫɹ ɬɟɯɧɨɥɨɝɢɢ OLAP ɢ DКЭК MТЧТЧР. 
Ɍɟɯɧɨɥɨɝɢɹ OLAP ɢ DКЭК MТЧТЧР "ɨɛɨɝɚɳɚɸɬ" ɞɪɭɝ ɞɪɭɝɚ. ɗɬɢ ɞɜɚ ɜɢɞɚ ɚɧɚɥɢɡɚ ɞɨɥɠɧɵ ɛɵɬɶ ɬɟɫɧɨ 
ɨɛɴɟɞɢɧɟɧɵ, ɱɬɨɛɵ ɢɧɬɟɝɪɢɪɨɜɚɧɧɚɹ ɬɟɯɧɨɥɨɝɢɹ ɦɨɝɥɚ ɨɛɟɫɩɟɱɢɜɚɬɶ ɨɞɧɨɜɪɟɦɟɧɧɨ ɦɧɨɝɨɦɟɪɧɵɣ ɞɨɫɬɭɩ 
ɢ ɩɨɢɫɤ ɡɚɤɨɧɨɦɟɪɧɨɫɬɟɣ. ɉɨ ɫɥɨɜɚɦ N.RКНОЧ, "ɦɧɨɝɢɟ ɤɨɦɩɚɧɢɢ ɫɨɡɞɚɥɢ ... ɩɪɟɤɪɚɫɧɵɟ ɯɪɚɧɢɥɢɳɚ 
ɞɚɧɧɵɯ, ɢɞɟɚɥɶɧɨ ɪɚɡɥɨɠɢɜ ɩɨ ɩɨɥɨɱɤɚɦ ɝɨɪɵ ɧɟɢɫɩɨɥɶɡɭɟɦɨɣ ɢɧɮɨɪɦɚɰɢɢ, ɤɨɬɨɪɚɹ ɫɚɦɚ ɩɨ ɫɟɛɟ ɧɟ 
ɨɛɟɫɩɟɱɢɜɚɟɬ ɧɢ ɛɵɫɬɪɨɣ, ɧɢ ɞɨɫɬɚɬɨɱɧɨ ɝɪɚɦɨɬɧɨɣ ɪɟɚɤɰɢɢ ɧɚ ɪɵɧɨɱɧɵɟ ɫɨɛɵɬɢɹ". 
ɋɪɟɞɫɬɜɨ ɨɪɝɚɧɢɡɚɰɢɢ ɯɪɚɧɢɥɢɳ ɞɚɧɧɵɯ ɜ ɢɧɮɨɪɦɚɰɢɨɧɧɨ-ɚɧɚɥɢɬɢɱɟɫɤɢɯ ɫɢɫɬɟɦɚɯ, ɨɫɧɨɜɚɧɧɨɟ ɧɚ 
ɦɟɬɨɞɚɯ ɢɫɤɭɫɫɬɜɟɧɧɨɝɨ ɢɧɬɟɥɥɟɤɬɚ ɢ ɢɧɫɬɪɭɦɟɧɬɚɯ ɩɨɞɞɟɪɠɤɢ ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɣ – ɧɚɡɵɜɚɟɬɫɹ DКЭК 
Mining.  

Ɏɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ DКЭК MТЧТЧР ɫɨɫɬɨɢɬ ɜ ɜɵɹɜɥɟɧɢɢ ɫɤɪɵɬɵɯ ɩɪɚɜɢɥ ɢ ɡɚɤɨɧɨɦɟɪɧɨɫɬɟɣ ɜ ɛɨɥɶɲɢɯ 
ɦɚɫɫɢɜɚɯ ɞɚɧɧɵɯ. 
Ɇɟɬɨɞɵ DКЭК MТЧТЧР ɩɨɡɜɨɥɹɸɬ ɨɛɧɚɪɭɠɢɬɶ ɫɬɚɧɞɚɪɬɧɵɟ ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ. ȼɵɞɟɥɹɸɬ ɩɹɬɶ ɫɬɚɧɞɚɪɬɧɵɯ 
ɬɢɩɨɜ ɡɚɤɨɧɨɦɟɪɧɨɫɬɟɣ: ɚɫɫɨɰɢɚɰɢɹ, ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ, ɤɥɚɫɫɢɮɢɤɚɰɢɹ, ɤɥɚɫɬɟɪɢɡɚɰɢɹ ɢ 
ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɟ. 
ȼ OLAP, ɬɚɤɠɟ ɤɚɤ ɢ ɜ Data Mining, ɪɟɚɥɢɡɭɟɬɫɹ ɫɥɨɠɧɵɣ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɵɣ ɚɧɚɥɢɡ ɞɚɧɧɵɯ ɫ ɜɨɡɦɨɠɧɨɫ-
ɬɶɸ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɯɨɪɨɲɨ ɡɚɪɟɤɨɦɟɧɞɨɜɚɜɲɢɯ ɫɟɛɹ ɦɟɬɨɞɨɜ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɫɬɚɬɢɫɬɢɤɢ, ɧɟɣɪɨɧɧɵɯ 
ɫɟɬɟɣ, ɦɚɲɢɧɧɨɝɨ ɨɛɭɱɟɧɢɹ, ɜɢɡɭɚɥɢɡɚɰɢɢ ɞɚɧɧɵɯ, ɢɧɞɭɤɰɢɢ ɩɪɚɜɢɥ, ɧɟɱɟɬɤɨɣ ɥɨɝɢɤɢ, ɝɟɧɟɬɢɱɟɫɤɢɯ 
ɚɥɝɨɪɢɬɦɨɜ. 
ȼ ɨɫɧɨɜɟ OLAP ɫɢɫɬɟɦɵ  ɥɟɠɢɬ ɦɧɨɝɨɦɟɪɧɨɟ ɤɨɧɰɟɩɬɭɚɥɶɧɨɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɞɚɧɧɵɯ. Ɍɚɤɚɹ ɫɢɫɬɟɦɚ, 
ɨɫɧɨɜɚɧɚ ɧɚ ɬɟɯɧɨɥɨɝɢɢ ɚɧɚɥɢɬɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ ɞɚɧɧɵɯ ɜ ɪɟɠɢɦɟ ɪɟɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ (OЧ-Line Analysis 
Processing). 

ȼ OLAP-ɫɢɫɬɟɦɚɯ ɨɫɧɨɜɧɨɟ ɜɧɢɦɚɧɢɟ ɭɞɟɥɟɧɨ ɝɢɛɤɨɫɬɢ ɞɨɫɬɭɩɚ ɢ ɦɚɧɢɩɭɥɢɪɨɜɚɧɢɹ ɢɧɮɨɪɦɚɰɢɟɣ. 
ȼ DКЭК MТЧТЧР, ɜ ɨɬɥɢɱɢɟ ɨɬ OLAP, ɨɫɧɨɜɧɭɸ ɡɚɞɚɱɭ ɮɨɪɦɭɥɢɪɨɜɚɧɢɹ ɝɢɩɨɬɟɡ ɢ ɜɵɹɜɥɟɧɢɟ ɧɟɨɛɵɱɧɵɯ 
ɲɚɛɥɨɧɨɜ ɜɵɩɨɥɧɹɟɬ ɤɨɦɩɶɸɬɟɪ. DКЭК MТЧТЧР ɩɨɡɜɨɥɹɟɬ ɜɵɹɜɢɬɶ ɧɨɜɵɟ ɡɧɚɧɢɹ, ɤɨɬɨɪɵɟ ɧɟɜɨɡɦɨɠɧɨ 
ɩɨɥɭɱɢɬɶ ɦɟɬɨɞɚɦɢ ɫɬɚɬɢɫɬɢɱɟɫɤɨɝɨ, ɪɟɝɪɟɫɫɢɨɧɧɨɝɨ ɚɧɚɥɢɡɚ ɢɥɢ ɷɤɨɧɨɦɟɬɪɢɤɢ. 
ɇɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɧɟɦɧɨɝɢɟ ɩɪɨɢɡɜɨɞɢɬɟɥɢ ɪɟɚɥɢɡɭɸɬ DКЭК MТЧТЧР ɞɥɹ ɦɧɨɝɨɦɟɪɧɵɯ ɞɚɧɧɵɯ. Ʉɪɨɦɟ 
ɬɨɝɨ, ɧɟɤɨɬɨɪɵɟ ɦɟɬɨɞɵ DКЭК MТЧТЧР, ɧɚɩɪɢɦɟɪ, ɦɟɬɨɞ ɛɥɢɠɚɣɲɢɯ ɫɨɫɟɞɟɣ ɢɥɢ ɛɚɣɟɫɨɜɫɤɚɹ 
ɤɥɚɫɫɢɮɢɤɚɰɢɹ, ɜ ɫɢɥɭ ɢɯ ɧɟɫɩɨɫɨɛɧɨɫɬɢ ɪɚɛɨɬɚɬɶ ɫ ɚɝɪɟɝɢɪɨɜɚɧɧɵɦɢ ɞɚɧɧɵɦɢ ɧɟɩɪɢɦɟɧɢɦɵ ɤ 
ɦɧɨɝɨɦɟɪɧɵɦ ɞɚɧɧɵɦ. 

ɉɪɟɢɦɭɳɟɫɬɜɨɦ ɷɬɢɯ ɬɟɯɧɨɥɨɝɢɣ ɜ ɬɨɦ, ɱɬɨ ɨɧɢ ɩɨɫɬɨɹɧɧɨ ɪɚɡɜɢɜɚɸɬɫɹ, ɩɪɢɜɥɟɤɚɸɬ ɤ ɫɟɛɟ ɜɫɟ ɛɨɥɶɲɢɣ 
ɢɧɬɟɪɟɫ ɫɨ ɫɬɨɪɨɧɵ ɧɚɭɱɧɨɝɨ ɦɢɪɚ, ɬɚɤ ɢ ɫɨ ɫɬɨɪɨɧɵ ɩɪɢɦɟɧɟɧɢɹ ɞɨɫɬɢɠɟɧɢɣ ɬɟɯɧɨɥɨɝɢɣ ɜ ɪɚɡɥɢɱɧɵɯ 
ɨɬɪɚɫɥɹɯ.  

Ɋɫɩɜɦɠɧɶ ɣɨɭɠɞɫɛɱɣɣ ɟɛɨɨɶɰ 

Ɉɫɬɚɧɨɜɢɦɫɹ ɧɚ ɧɟɤɨɬɨɪɵɯ ɩɪɨɛɥɟɦɚɯ ɪɟɚɥɢɡɚɰɢɢ ɯɪɚɧɢɥɢɳɚ ɞɚɧɧɵɯ:  
 ɇɟɨɞɧɨɪɨɞɧɨɫɬɶ ɩɪɨɝɪɚɦɦɧɨɣ ɫɪɟɞɵ  
 Ɋɚɫɩɪɟɞɟɥɟɧɧɵɣ ɯɚɪɚɤɬɟɪ ɨɪɝɚɧɢɡɚɰɢɢ  
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 ɉɨɜɵɲɟɧɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɚɧɧɵɯ  
 ɇɟɨɛɯɨɞɢɦɨɫɬɶ ɧɚɥɢɱɢɹ ɦɧɨɝɨɭɪɨɜɧɟɜɵɯ ɫɩɪɚɜɨɱɧɢɤɨɜ ɦɟɬɚɞɚɧɧɵɯ  
 ɉɨɬɪɟɛɧɨɫɬɶ ɜ ɷɮɮɟɤɬɢɜɧɨɦ ɯɪɚɧɟɧɢɢ ɢ ɨɛɪɚɛɨɬɤɟ ɨɱɟɧɶ ɛɨɥɶɲɢɯ ɨɛɴɟɦɨɜ ɢɧɮɨɪɦɚɰɢɢ .  

ɉɪɢ ɜɵɛɨɪɟ ɫɪɟɞɫɬɜ ɪɟɚɥɢɡɚɰɢɢ ɯɪɚɧɢɥɢɳɚ ɞɚɧɧɵɯ ɩɪɢɯɨɞɢɬɫɹ ɭɱɢɬɵɜɚɬɶ ɦɧɨɠɟɫɬɜɨ ɮɚɤɬɨɪɨɜ, 
ɜɤɥɸɱɚɸɳɢɯ ɭɪɨɜɟɧɶ ɫɨɜɦɟɫɬɢɦɨɫɬɢ ɪɚɡɥɢɱɧɵɯ ɩɪɨɝɪɚɦɦɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ, ɥɟɝɤɨɫɬɶ ɢɯ ɨɫɜɨɟɧɢɹ ɢ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ, ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ. ɉɪɢɯɨɞɢɬɫɹ ɬɚɤɠɟ ɪɟɲɚɬɶ ɜɨɩɪɨɫɵ ɚɭɬɟɧɬɢɮɢɤɚɰɢɢ 
ɩɨɥɶɡɨɜɚɬɟɥɟɣ, ɡɚɳɢɬɵ ɞɚɧɧɵɯ ɩɪɢ ɢɯ ɩɟɪɟɦɟɳɟɧɢɢ ɜ ɯɪɚɧɢɥɢɳɟ ɞɚɧɧɵɯ ɢɡ ɨɩɟɪɚɬɢɜɧɵɯ ɛɚɡ ɞɚɧɧɵɯ ɢ 
ɜɧɟɲɧɢɯ ɢɫɬɨɱɧɢɤɨɜ, ɡɚɳɢɬɵ ɞɚɧɧɵɯ ɩɪɢ ɢɯ ɩɟɪɟɞɚɱɟ ɩɨ ɫɟɬɢ.  
Ȼɟɡɨɩɚɫɧɨɫɬɶ ɩɪɢ ɯɪɚɧɟɧɢɢ ɢ ɩɟɪɟɫɵɥɤɟ ɞɚɧɧɵɯ ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɨɫɧɨɜɧɵɯ ɜɨɩɪɨɫɨɜ ɩɪɢ ɪɚɛɨɬɟ ɫ 
ɤɨɧɮɢɞɟɧɰɢɚɥɶɧɵɦɢ ɢ ɩɪɢɜɚɬɧɵɦɢ ɞɚɧɧɵɦɢ. ȼɨɡɧɢɤɲɭɸ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɦɨɠɧɨ ɨɪɝɚɧɢɡɨɜɚɬɶ ɫ ɩɨɦɨɳɶɸ 
ɲɢɮɪɨɜɚɧɧɨɝɨ ɯɪɚɧɢɥɢɳɚ ɞɥɹ ɭɞɚɥɟɧɧɨɝɨ ɪɚɡɦɟɳɟɧɢɹ ɮɚɣɥɨɜ – ɬɚɤ ɧɚɡɵɜɚɟɦɨɟ ɨɛɥɚɱɧɨɟ ɪɟɲɟɧɢɟ. 
ɇɚɞёɠɧɨɫɬɶ, ɫɜɨɟɜɪɟɦɟɧɧɨɫɬɶ ɩɨɥɭɱɟɧɢɹ ɢ ɞɨɫɬɭɩɧɨɫɬɶ ɞɚɧɧɵɯ ɜ ɨɛɥɚɤɟ ɨɱɟɧɶ ɫɢɥɶɧɨ ɡɚɜɢɫɢɬ ɨɬ ɦɧɨɝɢɯ 
ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɩɚɪɚɦɟɬɪɨɜ, ɬɚɤɢɯ ɤɚɤ: ɤɚɧɚɥɵ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ ɧɚ ɩɭɬɢ ɨɬ ɤɥɢɟɧɬɚ ɤ ɨɛɥɚɤɭ, 
ɧɚɞɟɠɧɨɫɬɶ ɩɨɫɥɟɞɧɟɣ ɦɢɥɢ, ɤɚɱɟɫɬɜɨ ɪɚɛɨɬɵ ɂɧɬɟɪɧɟɬ-ɩɪɨɜɚɣɞɟɪɚ, ɞɨɫɬɭɩɧɨɫɬɶ ɫɚɦɨɝɨ ɨɛɥɚɤɚ ɜ 
ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ.  
Ɉɛɥɚɱɧɨɟ ɯɪɚɧɢɥɢɳɟ ɞɚɧɧɵɯ — ɦɨɞɟɥɶ ɨɧɥɚɣɧ-ɯɪɚɧɢɥɢɳɚ, ɜ ɤɨɬɨɪɨɦ ɞɚɧɧɵɟ ɯɪɚɧɹɬɫɹ ɧɚ 
ɦɧɨɝɨɱɢɫɥɟɧɧɵɯ ɪɚɫɩɪɟɞɟɥёɧɧɵɯ ɜ ɫɟɬɢ ɫɟɪɜɟɪɚɯ, ɩɪɟɞɨɫɬɚɜɥɹɟɦɵɯ ɜ ɩɨɥɶɡɨɜɚɧɢɟ ɤɥɢɟɧɬɚɦ, ɜ 
ɨɫɧɨɜɧɨɦ, ɬɪɟɬɶɟɣ ɫɬɨɪɨɧɨɣ. ȼ ɩɪɨɬɢɜɨɜɟɫ ɦɨɞɟɥɢ ɯɪɚɧɟɧɢɹ ɞɚɧɧɵɯ ɧɚ ɫɨɛɫɬɜɟɧɧɵɯ ɜɵɞɟɥɟɧɧɵɯ 
ɫɟɪɜɟɪɚɯ, ɩɪɢɨɛɪɟɬɚɟɦɵɯ ɢɥɢ ɚɪɟɧɞɭɟɦɵɯ ɫɩɟɰɢɚɥɶɧɨ ɞɥɹ ɩɨɞɨɛɧɵɯ ɰɟɥɟɣ, ɤɨɥɢɱɟɫɬɜɨ ɢɥɢ ɤɚɤɚɹ-ɥɢɛɨ 
ɜɧɭɬɪɟɧɧɹɹ ɫɬɪɭɤɬɭɪɚ ɫɟɪɜɟɪɨɜ ɤɥɢɟɧɬɭ, ɜ ɨɛɳɟɦ ɫɥɭɱɚɟ, ɧɟ ɜɢɞɧɚ. Ⱦɚɧɧɵɟ ɯɪɚɧɹɬɫɹ, ɚ ɪɚɜɧɨ ɢ 
ɨɛɪɚɛɚɬɵɜɚɸɬɫɹ, ɜ ɬɚɤ ɧɚɡɵɜɚɟɦɨɦ ɨɛɥɚɤɟ, ɤɨɬɨɪɨɟ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ, ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɤɥɢɟɧɬɚ, ɨɞɢɧ 
ɛɨɥɶɲɨɣ ɜɢɪɬɭɚɥɶɧɵɣ ɫɟɪɜɟɪ. Ɏɢɡɢɱɟɫɤɢ ɠɟ ɬɚɤɢɟ ɫɟɪɜɟɪɵ ɦɨɝɭɬ ɪɚɫɩɨɥɚɝɚɬɶɫɹ ɭɞɚɥёɧɧɨ ɞɪɭɝ ɨɬ ɞɪɭɝɚ 
ɝɟɨɝɪɚɮɢɱɟɫɤɢ, ɜɩɥɨɬɶ ɞɨ ɪɚɫɩɨɥɨɠɟɧɢɹ ɧɚ ɪɚɡɧɵɯ ɤɨɧɬɢɧɟɧɬɚɯ.  

ɂɛɥɦɹɲɠɨɣɠ 

Ɉɩɪɟɞɟɥɟɧɨ ɩɨɧɹɬɢɟ «ɂɧɮɨɪɦɚɰɢɨɧɧɨ-ɪɟɫɭɪɫɧɨɝɨ ɰɟɧɬɪɚ». ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɧɵ ɟɝɨ ɨɫɧɨɜɧɵɟ ɮɭɧɤɰɢɢ ɢ 
ɪɚɛɨɱɢɟ ɰɟɥɢ. ɉɪɨɞɟɦɨɧɫɬɪɢɪɨɜɚɧɵ ɬɟɯɧɨɥɨɝɢɢ OLAP ɢ DКЭК MТЧТЧР, ɤɨɬɨɪɵɟ ɹɜɥɹɸɬɫɹ ɤɥɸɱɟɜɵɦɢ 
ɤɨɦɩɨɧɟɧɬɚɦɢ ɨɪɝɚɧɢɡɚɰɢɢ ɯɪɚɧɢɥɢɳ ɞɚɧɧɵɯ. ȼ DКЭК MТЧТЧР, ɜ ɨɬɥɢɱɢɟ ɨɬ OLAP, ɨɫɧɨɜɧɭɸ ɡɚɞɚɱɭ 
ɮɨɪɦɭɥɢɪɨɜɚɧɢɹ ɝɢɩɨɬɟɡ ɢ ɜɵɹɜɥɟɧɢɟ ɧɟɨɛɵɱɧɵɯ ɲɚɛɥɨɧɨɜ ɜɵɩɨɥɧɹɟɬ ɤɨɦɩɶɸɬɟɪ. Data Mining 
ɩɨɡɜɨɥɹɟɬ ɜɵɹɜɢɬɶ ɧɨɜɵɟ ɡɧɚɧɢɹ, ɤɨɬɨɪɵɟ ɧɟɜɨɡɦɨɠɧɨ ɩɨɥɭɱɢɬɶ ɦɟɬɨɞɚɦɢ ɫɬɚɬɢɫɬɢɱɟɫɤɨɝɨ, 
ɪɟɝɪɟɫɫɢɨɧɧɨɝɨ ɚɧɚɥɢɡɚ ɢɥɢ ɷɤɨɧɨɦɟɬɪɢɤɢ. ɉɪɟɢɦɭɳɟɫɬɜɨ ɷɬɢɯ ɬɟɯɧɨɥɨɝɢɣ ɜ ɬɨɦ, ɱɬɨ ɨɧɢ ɩɨɫɬɨɹɧɧɨ 
ɪɚɡɜɢɜɚɸɬɫɹ, ɩɪɢɜɥɟɤɚɸɬ ɤ ɫɟɛɟ ɜɫɟ ɛɨɥɶɲɢɣ ɢɧɬɟɪɟɫ, ɤɚɤ ɫɨ ɫɬɨɪɨɧɵ ɧɚɭɱɧɨɝɨ ɦɢɪɚ, ɬɚɤ ɢ ɫɨ ɫɬɨɪɨɧɵ 
ɩɪɢɦɟɧɟɧɢɹ ɞɨɫɬɢɠɟɧɢɣ ɬɟɯɧɨɥɨɝɢɣ ɜ ɪɚɡɥɢɱɧɵɯ ɨɬɪɚɫɥɹɯ.  
Ⱦɚɧɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɞɨɥɠɧɵ ɨɩɪɟɞɟɥɢɬɶ ɤɨɧɰɟɩɰɢɢ ɞɥɹ ɨɪɝɚɧɢɡɚɰɢɢ ɯɪɚɧɢɥɢɳɚ ɞɚɧɧɵɯ ɞɥɹ 
ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ ɰɟɧɬɪɚ. 
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ɊɋɉȾɈɉɂɃɋɉȽȻɈɃɀ ɋɃɌɅȻ ȼȻɈɅɋɉɍɌɍȽȻ ɅɉɋɊɉɋȻɑɃɄ Ƚ ɎɌɆɉȽɃɚɐ 
ɈɀɉɊɋɀȿɀɆɀɈɈɉɌɍɃ Ɍ ɃɌɊɉɆɗɂɉȽȻɈɃɀɇ ɈɀɒɀɍɅɃɐ ɈɀɄɋɉɈɈɖɐ ɌɀɍɀɄ 

əɫɣɤ ɂɛɤɲɠɨɥɩ, ɉɝɣ Ɉɛɯɛɬ Ȼɞɛɣ ɛɞ Ⱦɛɧɣɳ 

Ⱥɧɧɨɬɚɰɢɹ: ȼ ɫɬɚɬɶɟ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɩɪɨɛɥɟɦɚ ɚɧɚɥɢɡɚ ɪɢɫɤɚ ɛɚɧɤɪɨɬɫɬɜɚ ɤɨɪɩɨɪɚɰɢɣ ɜ ɭɫɥɨɜɢɹɯ 
ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɢ. Ⱦɥɹ ɟɟ ɪɟɲɟɧɢɹ ɩɪɟɞɥɚɝɚɟɬɫɹ ɩɪɢɦɟɧɟɧɢɟ ɤɚɫɤɚɞɧɵɯ ɧɟɨ-ɮɚɡɡɢ ɧɟɣɪɨɧɧɵɯ ɫɟɬɟɣ.  
ɉɪɢɜɨɞɢɬɫɹ ɫɬɪɭɤɬɭɪɚ ɤɚɫɤɚɞɧɨɣ ɧɟɨ-ɮɚɡɡɢ ɧɟɣɪɨɫɟɬɢ, ɨɩɢɫɚɧɵ ɟɟ ɫɜɨɣɫɬɜɚ ɢ ɚɥɝɨɪɢɬɦɵ ɨɛɭɱɟɧɢɹ ɜ 
ɩɚɤɟɬɧɨɦ ɢ ɨɩɟɪɚɬɢɜɧɨɦ ɪɟɠɢɦɚɯ. ɉɪɢɜɨɞɹɬɫɹ ɪɟɡɭɥɶɬɚɬɵ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ ɢɯ 
ɩɪɢɦɟɧɟɧɢɹ ɜ ɡɚɞɚɱɟ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɪɢɫɤɚ ɛɚɧɤɪɨɬɫɬɜɚ ɩɪɟɞɩɪɢɹɬɢɣ ɍɤɪɚɢɧɵ ɢ ɫɪɚɜɧɢɬɟɥɶɧɵɣ 
ɚɧɚɥɢɡ ɫ ɪɟɡɭɥɶɬɚɬɚɦɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɤɥɚɫɫɢɱɟɫɤɢɯ ɦɟɬɨɞɨɜ Ⱥɥɶɬɦɚɧɚ ɢ Ⱦɚɜɵɞɨɜɨɣ- Ȼɟɥɢɤɨɜɚ, ɬɚɤɠɟ 
ɧɟɱɟɬɤɢɦɢ ɧɟɣɪɨɧɧɵɦɢ ɫɟɬɹɦɢ Ɇɚɦɞɚɧɢ ɢ ɐɭɤɚɦɨɬɨ. 
Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɟ ɪɢɫɤɚ ɛɚɧɤɪɨɬɫɬɜɚ ɤɨɪɩɨɪɚɰɢɣ, ɤɚɫɤɚɞɧɵɟ ɧɟɨ-ɮɚɡɡɢ ɧɟɣɪɨɧɧɵɟ 
ɫɟɬɢ, ɧɟɱɟɬɤɢɟ ɧɟɣɪɨɧɧɵɟ  ɫɟɬɢ  Ɇɚɦɞɚɧɢ ɢ ɐɭɤɚɦɨɬɨ. 

Ƚɝɠɟɠɨɣɠ 

Ɉɞɧɨɣ ɢɡ ɚɤɬɭɚɥɶɧɵɯ ɩɪɨɛɥɟɦ, ɫɜɹɡɚɧɧɵɯ ɫɨ ɫɬɪɚɬɟɝɢɱɟɫɤɢɦ ɦɟɧɟɞɠɦɟɧɬɨɦ, ɹɜɥɹɟɬɫɹ ɚɧɚɥɢɡ 
ɮɢɧɚɧɫɨɜɨɝɨ ɫɨɫɬɨɹɧɢɹ ɢ ɨɰɟɧɤɚ ɪɢɫɤɚ ɛɚɧɤɪɨɬɫɬɜɚ ɩɪɟɞɩɪɢɹɬɢɣ (ɤɨɪɩɨɪɚɰɢɣ). 
ɋɜɨɟɜɪɟɦɟɧɧɨɟ ɜɵɹɜɥɟɧɢɟ ɩɪɢɡɧɚɤɨɜ ɜɨɡɦɨɠɧɨɝɨ ɛɚɧɤɪɨɬɫɬɜɚ ɩɨɡɜɨɥɹɟɬ ɪɭɤɨɜɨɞɫɬɜɭ ɩɪɢɧɢɦɚɬɶ 
ɫɪɨɱɧɵɟ ɦɟɪɵ ɩɨ ɢɫɩɪɚɜɥɟɧɢɸ ɮɢɧɚɧɫɨɜɨɝɨ ɫɨɫɬɨɹɧɢɹ ɢ ɫɧɢɠɟɧɢɸ ɪɢɫɤɚ ɛɚɧɤɪɨɬɫɬɜɚ.  
ȼ ɬɟɱɟɧɢɟ ɦɧɨɝɢɯ ɥɟɬ ɥɦɛɬɬɣɲɠɬɥɣɠ ɬɭɛɭɣɬɭɣɲɠɬɥɣɠ ɧɠɭɩɟɶ ɲɢɪɨɤɨ ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ ɞɥɹ 
ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɪɢɫɤɨɜ ɛɚɧɤɪɨɬɫɬɜɚ. Ɉɧɢ ɜɤɥɸɱɚɸɬ ɩɪɨɰɟɞɭɪɭ ɤɥɚɫɫɢɮɢɤɚɰɢɢ, ɤɨɬɨɪɚɹ ɨɬɧɨɫɢɬ ɬɭ ɢɥɢ 
ɞɪɭɝɭɸ ɤɨɦɩɚɧɢɸ ɤ ɝɪɭɩɩɟ ɩɨɬɟɧɰɢɚɥɶɧɵɯ ɛɚɧɤɪɨɬɨɜ ɢɥɢ ɤ ɝɪɭɩɩɟ ɤɨɦɩɚɧɢɣ ɫ ɛɥɚɝɨɩɪɢɹɬɧɵɦ ɮɢɧɚɧɫɨɜɵɦ 
ɩɨɥɨɠɟɧɢɟɦ ɫ ɨɩɪɟɞɟɥɟɧɧɨɣ ɦɟɪɨɣ ɬɨɱɧɨɫɬɢ. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɫɭɳɟɫɬɜɭɟɬ ɧɟɫɤɨɥɶɤɨ ɨɛɳɟɩɪɢɡɧɚɧɧɵɯ  
ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ ɦɟɬɨɞɨɜ ɢ ɦɟɬɨɞɢɤ ɨɰɟɧɤɢ ɪɢɫɤɚ ɛɚɧɤɪɨɬɫɬɜɚ. ɇɚɢɛɨɥɟɟ ɢɡɜɟɫɬɧɨɣ ɢ ɲɢɪɨɤɨ ɩɪɢɦɟɧɹɟɦɨɣ 
ɹɜɥɹɟɬɫɹ ɦɟɬɨɞɢɤɚ ɩɪɨɮɟɫɫɨɪɚ Ⱥɥɶɬɦɚɧɚ [Altman, 1983; Altman, 1968]. ȼɦɟɫɬɟ ɫ ɬɟɦ, ɦɨɞɟɥɶ Ⱥɥɶɬɦɚɧɚ 
ɢɦɟɟɬ ɪɹɞ ɧɟɞɨɫɬɚɬɤɨɜ ɢ ɟɟ ɩɪɢɦɟɧɟɧɢɟ ɞɥɹ ɷɤɨɧɨɦɢɤɢ ɍɤɪɚɢɧɵ ɫɨɩɪɹɠɟɧɨ ɫ ɨɩɪɟɞɟɥɟɧɧɵɦɢ 
ɬɪɭɞɧɨɫɬɹɦɢ. ɉɨɷɬɨɦɭ ɜ ɩɨɫɥɟɞɧɢɟ ɝɨɞɵ ɪɚɡɪɚɛɚɬɵɜɚɸɬɫɹ ɚɥɶɬɟɪɧɚɬɢɜɧɵɟ ɩɨɞɯɨɞɵ ɢ ɦɟɬɨɞɵ, 
ɭɱɢɬɵɜɚɸɳɢɟ ɫɩɟɰɢɮɢɤɭ ɚɧɚɥɢɡɚ ɢ ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɣ ɜ ɭɫɥɨɜɢɹɯ ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɢ. Ʉ ɢɯ ɱɢɫɥɭ 
ɨɬɧɨɫɹɬɫɹ  ɚɩɩɚɪɚɬ ɧɟɱɟɬɤɢɯ ɦɧɨɠɟɫɬɜ ɢ ɧɟɱɟɬɤɢɟ ɧɟɣɪɨɧɧɵɟ ɫɟɬɢ. ȼ ɪɚɛɨɬɚɯ [Ɂɝɭɪɨɜɫɤɢɣ & Ɂɚɣɱɟɧɤɨ, 
2013] ɛɵɥɢ ɢɫɫɥɟɞɨɜɚɧɵ ɧɟɱɟɬɤɢɟ ɧɟɣɪɨɧɧɵɟ ɫɟɬɢ ɫ ɜɵɜɨɞɨɦ Ɇɚɦɞɚɧɢ ɢ ɐɭɤɚɦɨɬɨ, ɚ ɬɚɤɠɟ ɧɟɱɟɬɤɨ - 

ɦɧɨɠɟɫɬɜɟɧɧɵɣ „ɦɚɬɪɢɱɧɵɣ” ɦɟɬɨɞ Дɇɟɞɨɫɟɤɢɧ & Ɇɚɤɫɢɦɨɜ, 2003; ɇɟɞɨɫɟɤɢɧ, 2003Ж ɜ ɡɚɞɚɱɟ 

ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɪɢɫɤɚ ɛɚɧɤɪɨɬɫɬɜɚ ɤɨɪɩɨɪɚɰɢɣ. 

ɐɟɥɶɸ ɧɚɫɬɨɹɳɟɣ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɪɚɫɫɦɨɬɪɟɧɢɟ ɢ ɫɪɚɜɧɢɬɟɥɶɧɵɣ ɚɧɚɥɢɡ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɢɦɟɧɟɧɢɹ 
ɤɥɚɫɫɢɱɟɫɤɢɯ ɦɟɬɨɞɨɜ ɢ ɧɨɜɨɝɨ ɤɥɚɫɫɚ ɧɟɱɟɬɤɢɯ ɧɟɣɪɨɧɧɵɯ ɫɟɬɟɣ –  ɤɚɫɤɚɞɧɵɯ ɧɟɨ-ɮɚɡɡɢ ɧɟɣɪɨɫɟɬɟɣ 
ɦɟɬɨɞɨɜ ɞɥɹ  ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɪɢɫɤɚ ɛɚɧɤɪɨɬɫɬɜɚ ɩɪɟɞɩɪɢɹɬɢɣ ɩɪɢɦɟɧɢɬɟɥɶɧɨ ɤ ɷɤɨɧɨɦɢɤɟ ɍɤɪɚɢɧɵ.  

ɇɩɟɠɦɣ ɩɱɠɨɥɣ ɫɣɬɥɛ ɜɛɨɥɫɩɭɬɭɝɛ ɨɛ ɩɬɨɩɝɠ ɧɨɩɞɩɧɠɫɨɩɞɩ ɟɣɬɥɫɣɧɣɨɛɨɭɨɩɞɩ ɛɨɛɦɣɢɛ 

Ʉ ɱɢɫɥɭ ɧɚɢɛɨɥɟɟ ɢɡɜɟɫɬɧɵɯ ɢ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɯ ɦɨɞɟɥɟɣ ɨɰɟɧɤɢ ɪɢɫɤɚ ɛɚɧɤɪɨɬɫɬɜɚ ɨɬɧɨɫɢɬɫɹ ɦɨɞɟɥɶ 
ɩɪɨɮɟɫɫɨɪɚ ȿ. Ⱥɥɶɬɦɚɧɚ [Altman, 1983Ж. Ɇɨɞɟɥɶ Ⱥɥɶɬɦɚɧɚ ɩɨɫɬɪɨɟɧɚ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɚɩɩɚɪɚɬɚ 
ɦɭɥɶɬɢɩɥɢɤɚɬɢɜɧɨɝɨ ɞɢɫɤɪɢɦɢɧɚɧɬɧɨɝɨ ɚɧɚɥɢɡɚ (ɆȾȺ), ɤɨɬɨɪɵɣ ɩɨɡɜɨɥɹɟɬ ɩɨɞɨɛɪɚɬɶ ɬɚɤɢɟ ɩɨɤɚɡɚɬɟɥɢ, 
ɞɢɫɩɟɪɫɢɹ ɤɨɬɨɪɵɯ ɦɟɠɞɭ ɝɪɭɩɩɚɦɢ ɛɵɥɚ ɛɵ ɦɚɤɫɢɦɚɥɶɧɨɣ, ɚ ɜɧɭɬɪɢ ɝɪɭɩɩɵ ɦɢɧɢɦɚɥɶɧɨɣ. ȼ ɞɚɧɧɨɦ 
ɫɥɭɱɚɟ ɤɥɚɫɫɢɮɢɤɚɰɢɹ ɩɪɨɜɨɞɢɥɚɫɶ ɩɨ ɞɜɭɦ ɝɪɭɩɩɚɦ ɤɨɦɩɚɧɢɣ, ɨɞɧɢ ɢɡ ɤɨɬɨɪɵɯ ɩɨɡɞɧɟɟ ɨɛɚɧɤɪɨɬɢɥɢɫɶ, 
ɚ ɞɪɭɝɢɟ, ɧɚɨɛɨɪɨɬ, ɫɦɨɝɥɢ ɜɵɫɬɨɹɬɶ ɢ ɭɩɪɨɱɢɬɶ ɫɜɨɟ ɮɢɧɚɧɫɨɜɨɟ ɩɨɥɨɠɟɧɢɟ. 
ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɪɢɦɟɧɟɧɢɹ ɆȾȺ ɛɵɥɚ ɩɨɫɬɪɨɟɧɚ ɦɨɞɟɥɶ Ⱥɥɶɬɦɚɧɚ, ɢɦɟɸɳɚɹ ɫɥɟɞɭɸɳɢɣ ɜɢɞ ДAХЭЦКЧ, 1968]: 

Z=1.2 K1 +1.4 K2 +3.3 K3+0.6 K4+1.0 K5 (1) 
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ɝɞɟ K1 = ɫɨɛɫɬɜɟɧɧɵɣ ɨɛɨɪɨɬɧɵɣ ɤɚɩɢɬɚɥ/ ɫɭɦɦɚ ɚɤɬɢɜɨɜ; K2= ɧɟɪɚɫɩɪɟɞɟɥɟɧɧɚɹ ɩɪɢɛɵɥɶ/ ɫɭɦɦɚ ɚɤɬɢɜɨɜ; 
K3= ɩɪɢɛɵɥɶ ɞɨ ɭɩɥɚɬɵ ɩɪɨɰɟɧɬɨɜ/ ɫɭɦɦɚ ɚɤɬɢɜɨɜ; K4= ɪɵɧɨɱɧɚɹ ɫɬɨɢɦɨɫɬɶ ɫɨɛɫɬɜɟɧɧɨɝɨ ɤɚɩɢɬɚɥɚ/ 
ɫɬɨɢɦɨɫɬɶ ɡɚɟɦɧɨɝɨ ɤɚɩɢɬɚɥɚ; K5= ɨɛɴɟɦ ɩɪɨɞɚɠ/ ɫɭɦɦɚ ɚɤɬɢɜɨɜ. 
ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɨɞɫɱɟɬɚ Z – ɩɨɤɚɡɚɬɟɥɹ ɞɥɹ ɤɨɧɤɪɟɬɧɨɝɨ ɩɪɟɞɩɪɢɹɬɢɹ ɞɟɥɚɟɬɫɹ ɡɚɤɥɸɱɟɧɢɟ: 

ɟɫɥɢ Z < 1,81 – ɨɱɟɧɶ ɜɵɫɨɤɚɹ ɜɟɪɨɹɬɧɨɫɬɶ ɛɚɧɤɪɨɬɫɬɜɚ;  
ɟɫɥɢ 1,81 ≤ Z ≤ 2,7 – ɜɵɫɨɤɚɹ ɜɟɪɨɹɬɧɨɫɬɶ ɛɚɧɤɪɨɬɫɬɜɚ; 
ɟɫɥɢ 2,7 ≤ Z ≤ 2,99 –ɜɨɡɦɨɠɧɨ ɛɚɧɤɪɨɬɫɬɜɨ;  
ɟɫɥɢ Z ≥ 3,0 – ɜɟɪɨɹɬɧɨɫɬɶ ɛɚɧɤɪɨɬɫɬɜɚ ɤɪɚɣɧɟ ɦɚɥɚ. 

Ɇɨɞɟɥɶ Ⱥɥɶɬɦɚɧɚ ɞɚɟɬ ɞɨɫɬɚɬɨɱɧɨ ɬɨɱɧɵɣ ɩɪɨɝɧɨɡ ɜɟɪɨɹɬɧɨɫɬɢ ɛɚɧɤɪɨɬɫɬɜɚ ɫ ɜɪɟɦɟɧɧɵɦ ɢɧɬɟɪɜɚɥɨɦ 1 – 

2 ɝɨɞɚ. 
ȼ ɩɨɫɥɟɞɧɢɟ ɝɨɞɵ ɛɵɥɢ ɜɵɩɨɥɧɟɧɵ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨ ɩɪɢɦɟɧɟɧɢɸ ɦɨɞɟɥɢ Ⱥɥɶɬɦɚɧɚ ɞɥɹ ɫɬɪɚɧ ɋɇȽ ɫ 
ɩɟɪɟɯɨɞɧɨɣ ɷɤɨɧɨɦɢɤɨɣ. ɉɪɢ ɷɬɨɦ ɤɨɷɮɮɢɰɢɟɧɬɵ ɦɨɞɟɥɢ ɞɨɥɠɧɵ ɛɵɬɶ ɫɤɨɪɪɟɤɬɢɪɨɜɚɧɵ ɫ ɭɱɟɬɨɦ 
ɫɩɟɰɢɮɢɤɢ ɞɚɧɧɨɝɨ ɬɢɩɚ ɷɤɨɧɨɦɢɤɢ. Ʉ ɱɢɫɥɭ ɧɚɢɛɨɥɟɟ ɭɫɩɟɲɧɵɯ ɦɨɞɟɥɟɣ ɨɬɧɨɫɢɬɫɹ ɦɨɞɟɥɶ Ⱦɚɜɵɞɨɜɨɣ-

Ȼɟɥɢɤɨɜɚ, ɪɚɡɪɚɛɨɬɚɧɧɚɹ ɞɥɹ ɷɤɨɧɨɦɢɤɢ Ɋɨɫɫɢɢ ДȾɚɜɵɞɨɜɚ & Ȼɟɥɢɤɨɜ, 1999Ж. 
ɇɩɟɠɦɷ ȿɛɝɶɟɩɝɩɤ – ȼɠɦɣɥɩɝɛ ɢɦɟɟɬ ɜɢɞ: 

1 2 3 48.38 0.054 0.63R K K K K    , (2) 

ɝɞɟ K1  - ɨɬɧɨɲɟɧɢɟ ɨɛɨɪɨɬɧɨɝɨ ɤɚɩɢɬɚɥɚ ɤ ɫɭɦɦɟ ɜɫɟɯ ɚɤɬɢɜɨɜ; K2  - ɨɬɧɨɲɟɧɢɟ ɱɢɫɬɨɣ ɩɪɢɛɵɥɢ ɤ ɫɭɦɦɟ 
ɫɨɛɫɬɜɟɧɧɨɝɨ ɤɚɩɢɬɚɥɚ; K3  - ɨɬɧɨɲɟɧɢɟ ɨɛɴɟɦɚ ɩɪɨɞɚɠ (ɜɵɪɭɱɤɢ ɨɬ ɪɟɚɥɢɡɚɰɢɢ) ɤ ɫɭɦɦɟ ɚɤɬɢɜɨɜ 

(ɤɨɷɮɮɢɰɢɟɧɬ ɨɛɨɪɚɱɢɜɚɟɦɨɫɬɢ); K4  - ɨɬɧɨɲɟɧɢɟ ɱɢɫɬɨɣ ɩɪɢɛɵɥɢ ɤ ɫɟɛɟɫɬɨɢɦɨɫɬɢ. 

ɉɪɢ R < 0- ɜɟɪɨɹɬɧɨɫɬɶ ɛɚɧɤɪɨɬɫɬɜɚ ɦɚɤɫɢɦɚɥɶɧɚ (90 - 100%); 0 < R < 0,18 - ɜɟɪɨɹɬɧɨɫɬɶ ɛɚɧɤɪɨɬɫɬɜɚ 
ɜɵɫɨɤɚ (60 - 80%); 0,18 < R < 0,32 ɜɟɪɨɹɬɧɨɫɬɶ ɛɚɧɤɪɨɬɫɬɜɚ ɫɪɟɞɧɹɹ (35 - 50%); 0,32 < R < 0,42 - 

ɜɟɪɨɹɬɧɨɫɬɶ ɛɚɧɤɪɨɬɫɬɜɚ ɧɢɡɤɚɹ (15 - 20%); R ≥ 0,42 - ɜɟɪɨɹɬɧɨɫɬɶ ɛɚɧɤɪɨɬɫɬɜɚ ɦɢɧɢɦɚɥɶɧɚ. 
ȼ ɷɤɨɧɨɦɢɤɟ ɍɤɪɚɢɧɵ ɦɨɞɟɥɶ Ⱥɥɶɬɦɚɧɚ ɩɨɤɚ ɧɟ ɩɨɥɭɱɢɥɚ ɲɢɪɨɤɨɝɨ ɩɪɢɦɟɧɟɧɢɹ ɩɨ ɫɥɟɞɭɸɳɢɦ ɩɪɢɱɢɧɚɦ: 

1) Ɍɪɟɛɭɟɬɫɹ ɜɵɱɢɫɥɟɧɢɟ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɩɪɢ ɩɨɤɚɡɚɬɟɥɹɯ Ki, Т = 1.5, ɤɨɬɨɪɵɟ, 

ɟɫɬɟɫɬɜɟɧɧɨ, ɨɬɥɢɱɚɸɬɫɹ ɨɬ ɢɯ ɡɧɚɱɟɧɢɣ ɞɥɹ ɡɚɪɭɛɟɠɧɵɯ ɫɬɪɚɧ; 
2) ɂɧɮɨɪɦɚɰɢɹ ɨ ɮɢɧɚɧɫɨɜɨɦ ɫɨɫɬɨɹɧɢɢ ɚɧɚɥɢɡɢɪɭɟɦɵɯ ɩɪɟɞɩɪɢɹɬɢɣ, ɤɚɤ ɩɪɚɜɢɥɨ, ɧɟɞɨɫɬɨɜɟɪɧɚ, 

ɪɭɤɨɜɨɞɫɬɜɨ ɪɹɞɚ ɩɪɟɞɩɪɢɹɬɢɣ „ɫɨɡɧɚɬɟɥɶɧɨ” ɩɨɞɩɪɚɜɥɹɟɬ ɫɜɨɢ ɩɨɤɚɡɚɬɟɥɢ ɜ ɮɢɧɚɧɫɨɜɵɯ 
ɨɬɱɟɬɚɯ. 

ɉɨɷɬɨɦɭ ɡɚɞɚɱɚ ɨɰɟɧɤɢ ɜɟɪɨɹɬɧɨɫɬɢ ɪɢɫɤɚ ɛɚɧɤɪɨɬɫɬɜɚ ɞɨɥɠɧɚ ɪɟɲɚɬɶɫɹ ɜ ɭɫɥɨɜɢɹɯ ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɢ, 
ɧɟɩɨɥɧɨɬɵ ɢɫɯɨɞɧɨɣ ɢɧɮɨɪɦɚɰɢɢ, ɢ ɞɥɹ ɟɟ ɪɟɲɟɧɢɹ ɩɪɟɞɥɚɝɚɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɬɶ ɚɞɟɤɜɚɬɧɵɣ ɚɩɩɚɪɚɬ 

ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɣ – ɧɟɱɟɬɤɢɟ ɧɟɨ-ɮɚɡɡɢ ɧɟɣɪɨɧɧɵɟ ɫɟɬɢ ДȻɨɞɹɧɫɤɢɣ, 2011; Ɂɝɭɪɨɜɫɤɢɣ & Ɂɚɣɱɟɧɤɨ, 2013Ж. 
ȼ ɞɨɤɥɚɞɟ ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɤɚɫɤɚɞɧɵɟ ɧɟɨ-ɮɚɡɡɢ ɧɟɣɪɨɧɧɵɟ ɫɟɬɢ, ɩɪɢɜɨɞɢɬɫɹ ɢɯ ɚɪɯɢɬɟɤɬɭɪɚ ɢ 
ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ  ɚɥɝɨɪɢɬɦɵ ɢɯ ɨɛɭɱɟɧɢɹ ɞɥɹ ɪɟɠɢɦɨɜ ɩɚɤɟɬɧɨɣ ɨɛɪɚɛɨɬɤɢ ɢ ɪɟɠɢɦɚ „ɨn-line”. 

ɘɥɬɪɠɫɣɧɠɨɭɛɦɷɨɶɠ ɣɬɬɦɠɟɩɝɛɨɣɺ ɛɦɞɩɫɣɭɧɩɝ ɪɫɩɞɨɩɢɣɫɩɝɛɨɣɺ ɫɣɬɥɛ ɜɛɨɥɫɩɭɬɭɝɛ 

Ⱦɥɹ ɚɧɚɥɢɡɚ ɪɚɡɧɵɯ ɦɟɬɨɞɨɜ ɨɰɟɧɤɢ ɪɢɫɤɚ ɛɚɧɤɪɨɬɫɬɜɚ ɛɵɥ ɪɚɡɪɚɛɨɬɚɧ ɩɪɨɝɪɚɦɦɧɵɣ ɤɨɦɩɥɟɤɫ, ɜ 
ɤɨɬɨɪɨɦ ɪɟɚɥɢɡɨɜɚɧɵ ɤɥɚɫɫɢɱɟɫɤɢɣ ɦɟɬɨɞ ɞɢɫɤɪɢɦɢɧɚɧɬɧɨɝɨ ɚɧɚɥɢɡɚ Ⱥɥɶɬɦɚɧɚ, ɦɟɬɨɞ Ⱦɚɜɵɞɨɜɨɣ-

Ȼɟɥɢɤɨɜɚ ɢ ɧɟɱɟɬɤɢɟ  ɤɚɫɤɚɞɧɵɟ ɧɟɨ-ɮɚɡɡɢ ɧɟɣɪɨɧɧɵɟ ɫɟɬɢ. ɂɫɩɨɥɶɡɭɹ ɪɚɡɪɚɛɨɬɚɧɧɵɣ ɩɪɨɝɪɚɦɦɧɵɣ 
ɤɨɦɩɥɟɤɫ, ɛɵɥɢ ɩɪɨɜɟɞɟɧɵ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɛɚɧɤɪɨɬɫɬɜɚ ɞɥɹ ɩɹɬɢɞɟɫɹɬɢ ɜɨɫɶɦɢ ɩɪɟɞɩɪɢɹɬɢɣ ɍɤɪɚɢɧɵ, 
29 ɢɡ ɤɨɬɨɪɵɯ ɜ 2011 ɝɨɞɭ ɚɪɛɢɬɪɚɠɧɵɦ ɫɭɞɨɦ ɛɵɥɢ ɩɪɢɡɧɚɧɧɵɟ ɛɚɧɤɪɨɬɚɦɢ.  
ȼɯɨɞɧɵɦɢ ɞɚɧɧɵɦɢ ɞɥɹ ɪɚɫɱɟɬɨɜ ɛɵɥɢ ɮɢɧɚɧɫɨɜɵɟ ɤɨɷɮɮɢɰɢɟɧɬɵ, ɤɨɬɨɪɵɟ ɢɫɱɢɫɥɹɥɢɫɶ ɧɚ ɨɫɧɨɜɟ 
ɞɚɧɧɵɯ ɢɡ ɛɭɯɝɚɥɬɟɪɫɤɢɯ ɨɬɱɟɬɨɜ ɡɚ 2009 ɢ 2010 ɝɨɞɵ. ɉɪɨɝɧɨɡɢɪɨɜɚɧɢɟ ɩɪɨɜɨɞɢɥɨɫɶ ɫ ɩɨɦɨɳɶɸ ɦɨɞɟɥɟɣ 
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Ⱥɥɶɬɦɚɧɚ, Ⱦɚɜɵɞɨɜɨɣ-Ȼɟɥɢɤɨɜɚ, ɧɟɨ-ɮɚɡɡɢ ɧɟɣɪɨɧɧɵɯ ɫɟɬɟɣ. Ⱥɧɚɥɢɡ ɩɪɨɜɨɞɢɥɫɹ ɧɚ ɨɫɧɨɜɟ ɬɨɥɶɤɨ 
ɤɨɥɢɱɟɫɬɜɟɧɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ. ȼ Ɍɚɛɥɢɰɚɯ 1 - 2 ɩɪɢɜɨɞɹɬɫɹ ɪɟɡɭɥɶɬɚɬɵ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ - ɩɪɨɰɟɧɬ 
ɨɲɢɛɨɱɧɨɣ ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɛɚɧɤɪɨɬɫɬɜɚ ɩɪɟɞɩɪɢɹɬɢɣ ɡɚ  ɝɨɞ ɞɨ ɛɚɧɤɪɨɬɫɬɜɚ ɞɥɹ ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ ɦɟɬɨɞɨɜ 
Ⱥɥɶɬɦɚɧɚ ɢ Ⱦɚɜɵɞɨɜɨɣ - Ȼɟɥɢɤɨɜɚ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. ȼ Ɍɚɛɥɢɰɟ 3 ɩɪɢɜɟɞɟɧɵ  ɪɟɡɭɥɶɬɚɬɵ ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɫ 
ɩɨɦɨɳɶɸ ɤɚɫɤɚɞɧɵɯ ɧɟɨ-ɮɚɡɡɢ ɧɟɣɪɨɧɧɵɯ ɫɟɬɟɣ. 

ɍɛɜɦɣɱɛ 1. Ɋɟɡɭɥɶɬɚɬɵ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɦɟɬɨɞɨɦ Ⱥɥɶɬɦɚɧɚ ɡɚ ɝɨɞ ɞɨ ɛɚɧɤɪɨɬɫɬɜɚ 

 Ⱥɥɶɬɦɚɧ 

Ⱦɨɥɹ ɨɲɢɛɨɤ ɩɟɪɜɨɝɨ ɬɢɩɚ 0.3 

Ⱦɨɥɹ ɨɲɢɛɨɤ ɜɬɨɪɨɝɨ ɬɢɩɚ 0.344 

Ɉɬɧɨɫɢɬɟɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɨɲɢɛɨɤ 0.327 

ɍɛɜɦɣɱɛ 2. Ɋɟɡɭɥɶɬɚɬɵ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɦɨɞɟɥɶɸ Ⱦɚɜɵɞɨɜɨɣ-Ȼɟɥɢɤɨɜɚ ɡɚ ɝɨɞ ɞɨ ɛɚɧɤɪɨɬɫɬɜɚ 

 Ɇɨɞɟɥɶ Ⱦɚɜɵɞɨɜɨɣ - Ȼɟɥɢɤɨɜɚ 

Ɉɲɢɛɤɚ ɩɟɪɜɨɝɨ ɬɢɩɚ 0.206 

Ɉɲɢɛɤɚ ɜɬɨɪɨɝɨ ɬɢɩɚ 0.31 

Ɉɬɧɨɫɢɬɟɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɨɲɢɛɨɤ 0.258 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜɵɛɨɪɤɚ ɫɨɫɬɨɹɥɚ ɢɡ 58 ɩɪɟɞɩɪɢɹɬɢɣ. ɉɨ ɮɢɧɚɧɫɨɜɵɦ ɞɚɧɧɵɦ ɡɚ 1 ɝɨɞ ɞɨ ɛɚɧɤɪɨɬɫɬɜɚ 
ɦɟɬɨɞɨɦ Ⱥɥɶɬɦɚɧɚ 22 ɩɪɟɞɩɪɢɹɬɢɹ ɛɵɥɨ ɩɪɢɡɧɚɧɨ ɛɚɧɤɪɨɬɚɦɢ, 8 ɩɪɟɞɩɪɢɹɬɢɣ - ɫ ɛɨɥɶɲɢɦ ɪɢɫɤɨɦ 
ɛɚɧɤɪɨɬɫɬɜɚ ɢ 26 ɩɪɟɞɩɪɢɹɬɢɣ - ɫ ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɵɦ ɮɢɧɚɧɫɨɜɵɦ ɫɨɫɬɨɹɧɢɟɦ. ɉɨ ɦɨɞɟɥɢ Ⱦɚɜɵɞɨɜɨɣ - 
Ȼɟɥɢɤɨɜɚ 26 ɩɪɟɞɩɪɢɹɬɢɣ ɩɪɢɡɧɚɧɨ ɛɚɧɤɪɨɬɚɦɢ, 5 ɩɪɟɞɩɪɢɹɬɢɣ - ɫ ɛɨɥɶɲɢɦ ɪɢɫɤɨɦ ɛɚɧɤɪɨɬɫɬɜɚ ɢ 29 
ɩɪɟɞɩɪɢɹɬɢɣ - ɫ ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɵɦ ɮɢɧɚɧɫɨɜɵɦ ɫɨɫɬɨɹɧɢɟɦ 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɦɟɬɨɞɨɦ, ɤɨɬɨɪɵɣ ɫɩɪɨɝɧɨɡɢɪɨɜɚɥ ɛɚɧɤɪɨɬɫɬɜɨ ɫ ɧɚɢɛɨɥɶɲɟɣ ɬɨɱɧɨɫɬɶɸ ɡɚ ɝɨɞ ɞɨ 
ɛɚɧɤɪɨɬɫɬɜɚ, ɨɤɚɡɚɥɫɹ ɦɟɬɨɞ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɤɚɫɤɚɞɧɵɯ ɧɟɨ-ɮɚɡɡɢ ɧɟɣɪɨɧɧɵɯ ɫɟɬɟɣ. Ɍɨɱɧɨɫɬɶ 
ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɫɨɫɬɚɜɢɥɚ 90% ɡɚ ɝɨɞ ɞɨ ɛɚɧɤɪɨɬɫɬɜɚ ɢ 85% ɡɚ 2 ɝɨɞɚ ɞɨ ɛɚɧɤɪɨɬɫɬɜɚ. Ɍɚɤɨɣ ɪɟɡɭɥɶɬɚɬ 
ɰɟɥɢɤɨɦ ɡɚɤɨɧɨɦɟɪɧɵɣ, ɩɨɫɤɨɥɶɤɭ ɧɟɱɟɬɤɢɟ ɧɟɣɪɨɧɧɵɟ ɫɟɬɢ, ɤɨɬɨɪɵɣ ɛɚɡɢɪɭɟɬɫɹ ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɢɢ 
ɬɟɨɪɢɢ ɫɢɫɬɟɦ ɫ ɧɟɱɟɬɤɨɣ ɥɨɝɢɤɨɣ,   ɥɭɱɲɟ ɩɪɨɝɧɨɡɢɪɭɟɬ ɩɪɢ ɭɫɥɨɜɢɹɯ ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɢ, ɧɟɨɞɧɨɪɨɞɧɨɫɬɢ 
ɞɚɧɧɵɯ, ɚ ɬɚɤɠɟ ɭɱɢɬɵɜɚɟɬ ɫɭɛɴɟɤɬɢɜɧɵɟ ɨɰɟɧɤɢ ɷɤɫɩɟɪɬɨɜ. 

ɍɛɜɦɣɱɛ 3. Ɋɟɡɭɥɶɬɚɬɵ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɫɬɟɩɟɧɢ ɪɢɫɤɚ ɛɚɧɤɪɨɬɫɬɜɚ ɡɚ ɝɨɞ ɞɨ ɛɚɧɤɪɨɬɫɬɜɚ ɫ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɤɚɫɤɚɞɧɨɣ ɧɟɨ-ɮɚɡɡɢ ɧɟɣɪɨɧɧɨɣ ɫɟɬɢ 

 ɍɱɟɛɧɚɹ ɜɵɛɨɪɤɚ Ɍɟɫɬɨɜɚɹ ɜɵɛɨɪɤɚ 

Ɉɲɢɛɤɚ ɩɟɪɜɨɝɨ ɬɢɩɚ 0.128 0.143 

Ɉɲɢɛɤɚ ɜɬɨɪɨɝɨ ɬɢɩɚ 0.0632 0.143 

Ʉɨɥɢɱɟɫɬɜɨ ɨɲɢɛɨɤ ɩɟɪɜɨɝɨ ɬɢɩɚ 2 2 

Ʉɨɥɢɱɟɫɬɜɨ ɨɲɢɛɨɤ ɜɬɨɪɨɝɨ ɬɢɩɚ 1 2 

Ɉɬɧɨɫɢɬɟɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɨɲɢɛɨɤ 0.096 0.143 

Ʉɚɤ, ɜɢɞɢɦ, ɫɬɚɬɢɫɬɢɱɟɫɤɚɹ ɦɨɞɟɥɶ Ⱥɥɶɬɦɚɧɚ ɩɨɤɚɡɚɥɚ ɞɨɜɨɥɶɧɨ ɛɨɥɶɲɭɸ ɨɲɢɛɤɭ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ, 
ɤɨɬɨɪɚɹ ɪɚɜɧɚ 32.7% (ɡɚ 1 ɝɨɞ) ɢ 38% (ɡɚ ɞɜɚ ɝɨɞɚ). ɗɬɨ ɫɬɚɜɢɬ ɩɨɞ ɜɨɩɪɨɫ ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɶ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɷɬɢɯ ɦɨɞɟɥɟɣ ɞɥɹ ɚɧɚɥɢɡɚ ɮɢɧɚɧɫɨɜɨɝɨ ɫɨɫɬɨɹɧɢɹ ɭɤɪɚɢɧɫɤɢɯ ɩɪɟɞɩɪɢɹɬɢɣ. 

ȼ ɪɚɛɨɬɚɯ [Ɂɝɭɪɨɜɫɤɢɣ & Ɂɚɣɱɟɧɤɨ, 2013] ɛɵɥɢ ɢɫɫɥɟɞɨɜɚɧɵ ɦɚɬɪɢɱɧɵɣ ɦɟɬɨɞ ɇɟɞɨɫɟɤɢɧɚ Дɇɟɞɨɫɟɤɢɧ & 
Ɇɚɤɫɢɦɨɜ, 2003Ж, ɚ ɬɚɤɠɟ ɧɟɱɟɬɤɢɟ ɧɟɣɪɨɧɧɵɟ ɫɟɬɢ ɫ ɜɵɜɨɞɨɦ Ɇɚɦɞɚɧɢ ɢ ɐɭɤɚɦɨɬɨ ɜ ɡɚɞɚɱɟ 
ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɪɢɫɤɚ ɛɚɧɤɪɨɬɫɬɜɚ. Ȼɵɥɢ ɩɨɥɭɱɟɧɵ ɫɥɟɞɭɸɳɢɟ ɪɟɡɭɥɶɬɚɬɵ: ɬɨɱɧɨɫɬɶ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ 
ɡɚ ɝɨɞ ɞɨ ɛɚɧɤɪɨɬɫɬɜɚ ɫɨɫɬɚɜɢɥɚ: ɞɥɹ ɦɚɬɪɢɱɧɨɝɨ ɦɟɬɨɞɚ - 86%, ɞɥɹ ɇɇɋ Ɇɚɦɞɚɧɢ - 90,5%, ɞɥɹ ɇɇɋ 
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ɐɭɤɚɦɨɬɨ - 85%. Ɂɚ ɞɜɚ ɝɨɞɚ ɞɨ ɛɚɧɤɪɨɬɫɬɜɚ ɬɨɱɧɨɫɬɶ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɫɨɫɬɚɜɢɥɚ: ɞɥɹ ɦɚɬɪɢɱɧɨɝɨ ɦɟɬɨɞɚ 
- 81%, ɞɥɹ ɇɇɋ Ɇɚɦɞɚɧɢ - 86%, ɞɥɹ ɇɇɋ ɐɭɤɚɦɨɬɨ - 82,2%. Ʉɚɤ ɜɢɞɢɦ, ɬɨɱɧɨɫɬɶ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɪɢɫɤɚ 
ɛɚɧɤɪɨɬɫɬɜɚ ɞɥɹ ɤɚɫɤɚɞɧɨɣ ɧɟɨ-ɮɚɡɡɢ ɧɟɣɪɨɧɧɨɣ ɫɟɬɢ ɩɪɢɛɥɢɠɚɟɬɫɹ ɤ ɇɇɋ Ɇɚɦɞɚɧɢ, ɧɨ ɩɪɢ ɷɬɨɦ ɧɟɨ-

ɮɚɡɡɢ ɤɚɫɤɚɞɧɵɟ ɫɟɬɢ ɢɦɟɸɬ ɩɪɟɢɦɭɳɟɫɬɜɚ: 

1) ɧɟ ɧɭɠɧɨ ɪɚɡɪɚɛɚɬɵɜɚɬɶ ɢ ɧɚɫɬɪɚɢɜɚɬɶ ɛɚɡɭ ɩɪɚɜɢɥ; 

2) ɡɧɚɱɢɬɟɥɶɧɨ ɛɨɥɟɟ ɜɵɫɨɤɚɹ ɫɤɨɪɨɫɬɶ ɨɛɭɱɟɧɢɹ. 

ɂɛɥɦɹɲɠɨɣɠ 

ȼ ɫɬɚɬɶɟ ɪɚɫɫɦɨɬɪɟɧɵ ɦɟɬɨɞɵ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɪɢɫɤɚ ɛɚɧɤɪɨɬɫɬɜɚ ɩɪɟɞɩɪɢɹɬɢɣ: ɤɥɚɫɫɢɱɟɫɤɢɟ ɦɟɬɨɞɵ 
ɞɢɫɤɪɢɦɢɧɚɧɬɧɨɝɨ ɚɧɚɥɢɡɚ Ⱥɥɶɬɦɚɧɚ ɢ Ⱦɚɜɵɞɨɜɨɣ–Ȼɟɥɢɤɨɜɚ, ɚ ɬɚɤɠɟ ɩɪɟɞɥɚɝɚɟɦɵɣ ɦɟɬɨɞ  ɧɚ ɨɫɧɨɜɟ 
ɤɚɫɤɚɞɧɵɯ ɧɟɨ-ɮɚɡɡɢ ɧɟɣɪɨɧɧɵɯ ɫɟɬɟɣ. ɉɪɨɜɟɞɟɧɵ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɭɤɚɡɚɧɧɵɯ ɦɟɬɨɞɨɜ 
ɞɥɹ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɪɢɫɤɚ ɛɚɧɤɪɨɬɫɬɜɚ ɩɪɟɞɩɪɢɹɬɢɣ ɍɤɪɚɢɧɵ. 

ɉɪɨɜɟɞɟɧɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨɤɚɡɚɥɢ, ɱɬɨ ɧɚɢɛɨɥɟɟ ɜɵɫɨɤɭɸ ɬɨɱɧɨɫɬɶ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɪɢɫɤɚ 
ɛɚɧɤɪɨɬɫɬɜɚ ɩɪɢɦɟɧɢɬɟɥɶɧɨ ɤ ɷɤɨɧɨɦɢɤɟ ɍɤɪɚɢɧɵ ɞɚɸɬ ɧɟɱɟɬɤɢɟ ɧɟɣɪɨɧɧɵɟ ɫɟɬɢ. 
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ȻɈȻɆɃɂ Ƀ ȻȽɍɉɇȻɍɃɒɀɌɅɉɀ ȽɖȿɀɆɀɈɃɀ ɇɃɇɃɒɀɌɅɃɐ ɊɋɉɚȽɆɀɈɃɄ 
ɁɀɌɍɉȽɉȾɉ ɚɂɖɅȻ Ƚ ȽɃȿɀɉɊɉɍɉɅɀ 

əɫɣɤ Ʌɫɛɥ, Ȼɨɭɩɨ ɍɠɫɨɩɝ, Ƚɦɛɟɣɬɦɛɝ Ʌɮɢɨɠɱɩɝ 

Ⱥɧɧɨɬɚɰɢɹ: ɉɪɟɞɥɨɠɟɧɵ ɫɪɟɞɫɬɜɚ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɜɵɞɟɥɟɧɢɹ ɦɢɦɢɱɟɫɤɢɯ ɤɨɦɩɨɧɟɧɬ ɠɟɫɬɨɜɨɝɨ 
ɹɡɵɤɚ ɜ ɜɢɞɟɨɩɨɬɨɤɟ, ɤɨɬɨɪɵɟ ɩɨɤɚɡɚɥɢ ɪɟɡɭɥɶɬɚɬɵ ɛɥɢɡɤɢɟ ɤ ɪɭɱɧɨɦɭ ɬɪɚɧɫɤɪɢɛɢɪɨɜɚɧɢɸ. Ⱦɥɹ 
ɩɨɥɭɱɟɧɢɹ ɤɨɥɢɱɟɫɬɜɟɧɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɦɢɦɢɱɟɫɤɢɯ ɤɨɦɩɨɧɟɧɬ ɜɢɞɟɩɨɬɨɤ ɛɵɥ ɨɛɪɚɛɨɬɚɧ ɫ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɚɥɝɨɪɢɬɦɚ Optical Flow ɢɡ ɛɢɛɥɢɨɬɟɤɢ ɚɥɝɨɪɢɬɦɨɜ ɤɨɦɩɶɸɬɟɪɧɨɝɨ ɡɪɟɧɢɹ. ɇɚ ɨɫɧɨɜɟ 
ɤɨɨɪɞɢɧɚɬ ɨɬɞɟɥɶɧɵɯ ɞɚɬɱɢɤɨɜ ɛɵɥɢ ɜɵɱɢɫɥɟɧɵ ɯɚɪɚɤɬɟɪɢɫɬɢɱɟɫɤɢɟ ɩɪɢɡɧɚɤɢ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ 
ɜɪɟɦɟɧɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɦɢɦɢɱɟɫɤɢɯ ɤɨɦɩɨɧɟɧɬ ɜ ɜɢɞɟɨɩɨɬɨɤɟ. 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɬɪɚɧɫɤɪɢɩɰɢɹ, ɜɢɞɟɨɞɚɧɧɵɟ, ɷɦɨɰɢɢ, ɠɟɫɬɨɜɵɣ ɹɡɵɤ, ɤɨɦɩɶɸɬɟɪɧɨɟ ɡɪɟɧɢɟ. 

Ƚɝɠɟɠɨɣɠ  

ɉɪɟɞɥɚɝɚɟɦɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨɫɜɹɳɟɧɵ ɫɨɡɞɚɧɢɸ ɫɪɟɞɫɬɜ ɚɧɚɥɢɡɚ ɦɢɦɢɱɟɫɤɢɯ ɤɨɦɩɨɧɟɧɬ ɠɟɫɬɨɜɨɝɨ 
ɹɡɵɤɚ ɜ ɩɨɬɨɤɟ ɜɢɞɟɨ. ɀɟɫɬɨɜɵɣ ɹɡɵɤ – ɫɥɨɠɧɚɹ ɜɡɚɢɦɨɫɜɹɡɚɧɧɚɹ ɫɬɪɭɤɬɭɪɚ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɚɹɫɹ ɦɧɨɝɨ 
ɩɨɬɨɱɧɨɫɬɶɸ, ɫɜɨɟɣ ɝɪɚɦɦɚɬɢɤɨɣ ɢ ɫɜɨɢɦɢ ɫɪɟɞɫɬɜɚɦɢ ɩɟɪɟɞɚɱɢ  ɢɧɮɨɪɦɚɰɢɢ  –  ɠɟɫɬɚɦɢ, ɦɢɦɢɤɨɣ ɢ 
ɞɪɭɝɢɦɢ ɷɥɟɦɟɧɬɚɦɢ (ɧɟɦɚɧɭɚɥɶɧɵɟ ɤɨɦɩɨɧɟɧɬɵ) [Krak, 2012]. Ʉɚɤ ɩɪɚɜɢɥɨ, ɠɟɫɬɨɜɵɣ ɹɡɵɤ 
ɚɧɚɥɢɡɢɪɭɟɬɫɹ ɫ ɩɪɢɜɥɟɱɟɧɢɟɦ ɷɤɫɩɟɪɬɨɜ (ɫɭɪɞɨɩɟɪɟɜɨɞɱɢɤɨɜ) ɠɟɫɬɨɜɨɣ ɪɟɱɢ. Ʉɨɦɩɨɧɟɧɬɵ ɹɡɵɤɚ 
ɜɵɞɟɥɹɸɬɫɹ ɜɪɭɱɧɭɸ ɫ ɩɨɦɨɳɶɸ ɫɢɫɬɟɦ ɧɨɬɚɰɢɢ. Ɍɚɤɨɣ ɩɨɞɯɨɞ ɬɪɟɛɭɟɬ ɡɧɚɱɢɬɟɥɶɧɵɯ ɬɪɭɞɨɡɚɬɪɚɬ ɢ ɩɪɢ 
ɛɨɥɶɲɨɦ ɤɨɥɢɱɟɫɬɜɟ ɩɨɯɨɠɢɯ ɞɪɭɝ ɧɚ ɞɪɭɝɚ ɷɥɟɦɟɧɬɨɜ ɦɨɠɟɬ ɞɚɜɚɬɶ ɛɨɥɶɲɢɟ ɩɨɝɪɟɲɧɨɫɬɢ ɜ 
ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɢɯ ɫɨɫɬɚɜɥɹɸɳɢɯ. ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɩɪɟɞɥɨɠɟɧ ɩɨɞɯɨɞ ɤ ɫɨɡɞɚɧɢɸ ɫɢɫɬɟɦɵ 

ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɜɵɞɟɥɟɧɢɹ ɦɢɦɢɱɟɫɤɢɯ ɤɨɦɩɨɧɟɧɬ ɜ ɜɢɞɟɨɩɨɬɨɤɟ, ɤɨɬɨɪɵɣ ɜɤɥɸɱɚɟɬ: 

● ȼɢɞɟɨɮɪɚɝɦɟɧɬɵ ɦɢɦɢɤɢ ɢ ɦɟɬɚɞɚɧɧɵɟ, ɤɨɬɨɪɵɟ ɨɩɢɫɵɜɚɸɬ ɦɢɦɢɱɟɫɤɢɟ ɩɪɨɹɜɥɟɧɢɹ; 

● Ȼɚɡɭ ɞɚɧɧɵɯ, ɤɨɬɨɪɚɹ ɪɟɚɥɢɡɭɟɬ ɦɨɞɟɥɶ ɞɚɧɧɵɯ (ɷɥɟɦɟɧɬɵ ɫɢɫɬɟɦɵ ɢ ɜɡɚɢɦɨɫɜɹɡɢ ɦɟɠɞɭ ɧɢɦɢ); 

● ɋɪɟɞɫɬɜɚ ɜɵɞɟɥɟɧɢɹ ɤɨɥɢɱɟɫɬɜɟɧɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɦɢɦɢɱɟɫɤɢɯ ɩɪɨɹɜɥɟɧɢɣ; 

● ɂɧɫɬɪɭɦɟɧɬɵ ɜɢɡɭɚɥɢɡɚɰɢɢ ɜɢɞɟɨɮɪɚɝɦɟɧɬɨɜ ɢ ɢɧɬɟɪɜɚɥɨɜ ɚɤɬɢɜɧɨɫɬɢ ɦɢɦɢɱɟɫɤɢɯ ɤɨɦɩɨɧɟɧɬ.   

Ɋɩɟɞɩɭɩɝɥɛ ɟɛɨɨɶɰ 

ɇɚ ɨɫɧɨɜɟ ɞɚɧɧɵɯ, ɩɨɥɭɱɟɧɧɵɯ ɜ ɢɫɫɥɟɞɨɜɚɧɢɢ [Krak, 2012]  ɛɵɥɚ ɩɪɟɞɥɨɠɟɧɚ ɢɧɮɨɥɨɝɢɱɟɫɤɚɹ ɦɨɞɟɥɶ, 
ɨɬɨɛɪɚɠɚɸɳɚɹ ɫɜɟɞɟɧɢɹ ɨ ɦɢɦɢɤɟ ɢ ɦɢɦɢɱɟɫɤɢɯ ɩɪɨɹɜɥɟɧɢɹɯ ɜ ɜɢɞɟ ɫɬɪɭɤɬɭɪɵ ɢ ɫɜɹɡɟɣ ɦɟɠɞɭ 
ɤɨɦɩɨɧɟɧɬɚɦɢ. Ⱦɚɧɧɚɹ ɢɧɮɨɥɨɝɢɱɟɫɤɚɹ ɦɨɞɟɥɶ ɬɚɤɠɟ ɨɩɪɟɞɟɥɹɥɚ ɨɛɥɚɫɬɢ ɧɚ ɥɢɰɟ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɟ ɞɥɹ 
ɚɧɚɥɢɡɚ ɩɨɫɥɟ ɡɚɩɢɫɢ ɜɢɞɟɨɮɪɚɝɦɟɧɬɨɜ. ɇɚ ɨɫɧɨɜɟ ɢɧɮɨɥɨɝɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ɛɵɥ ɫɨɫɬɚɜɥɟɧ ɫɰɟɧɚɪɢɣ 
ɡɚɩɢɫɢ ɦɢɦɢɱɟɫɤɢɯ ɤɨɦɩɨɧɟɧɬ (ɨɛɴɟɤɬɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɜɡɹɬ ɭɤɪɚɢɧɫɤɢɣ ɠɟɫɬɨɜɵɣ ɹɡɵɤ). ȿɝɨ ɫɭɬɶ 
ɡɚɤɥɸɱɚɥɚɫɶ ɜ ɬɨɦ, ɱɬɨ ɩɟɪɟɞ ɡɚɩɢɫɶɸ ɧɚ ɥɢɰɨ ɚɤɬɟɪɚ ɜ ɨɫɨɛɵɯ ɨɛɥɚɫɬɹɯ ɧɚɧɨɫɢɥɢɫɶ ɫɩɟɰɢɚɥɶɧɵɟ 
ɞɚɬɱɢɤɢ, ɤɨɬɨɪɵɟ ɩɨɡɜɨɥɹɥɢ ɩɨɥɭɱɢɬɶ ɱɢɫɥɟɧɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɦɢɦɢɱɟɫɤɢɯ ɩɪɨɹɜɥɟɧɢɣ. ɉɨɥɭɱɟɧɧɵɟ 
ɜɢɞɟɨɡɚɩɢɫɢ, ɤɚɠɞɚɹ ɢɡ ɤɨɬɨɪɵɯ ɨɩɢɫɵɜɚɟɬ ɨɞɧɨ ɤɨɧɤɪɟɬɧɨɟ ɦɢɦɢɱɟɫɤɨɟ ɜɵɪɚɠɟɧɢɟ, ɫɟɝɦɟɧɬɢɪɨɜɚɥɢɫɶ 
ɧɚ ɨɬɞɟɥɶɧɵɟ ɮɪɚɝɦɟɧɬɵ-ɬɟɣɤɢ(takes). ɋ ɩɨɦɨɳɶɸ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɞɥɹ ɥɢɧɝɜɢɫɬɢɱɟɫɤɨɝɨ 
ɚɧɚɥɢɡɚ Elan [ELAN, 2014], ɤɚɠɞɨɦɭ ɜɢɞɟɨɮɪɚɝɦɟɧɬɭ ɫɬɚɜɢɥɢɫɶ ɜ ɫɨɨɬɜɟɬɫɬɜɢɟ ɦɟɬɚɞɚɧɧɵɟ, 
ɨɩɢɫɵɜɚɸɳɢɟ ɬɚɤɢɟ ɷɥɟɦɟɧɬɵ: ɧɚɱɚɥɨ, ɤɨɧɟɰ, ɫɬɟɩɟɧɶ ɩɪɨɹɜɥɟɧɢɣ. Ɂɚɬɟɦ, ɫ ɩɨɦɨɳɶɸ ɚɥɝɨɪɢɬɦɚ Optical 

Flow ɢɡ ɛɢɛɥɢɨɬɟɤɢ OpenCV [ITSEEZ, 2014Ж) ɚɧɚɥɢɡɢɪɨɜɚɥɢɫɶ ɤɚɞɪɵ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɢ ɜ ɬɟɤɫɬɨɜɵɣ 
ɮɚɣɥ ɡɚɩɢɫɵɜɚɥɢɫɶ ɢɡɦɟɧɟɧɢɹ ɤɨɨɪɞɢɧɚɬ ɞɚɬɱɢɤɨɜ ɧɚ ɥɢɰɟ ɚɤɬɟɪɚ. ɋ ɰɟɥɶɸ ɨɛɟɫɩɟɱɟɧɢɹ ɤɨɪɪɟɤɬɧɨɣ 
ɪɚɛɨɬɵ ɚɥɝɨɪɢɬɦɨɜ ɧɚ ɫɥɟɞɭɸɳɟɦ ɷɬɚɩɟ ɬɪɚɟɤɬɨɪɢɢ ɞɜɢɠɟɧɢɹ ɞɚɬɱɢɤɨɜ ɫɝɥɚɠɢɜɚɥɢɫɶ ɜɟɣɜɥɟɬ-
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ɮɢɥɶɬɪɚɦɢ. ɗɬɨ ɩɨɡɜɨɥɢɥɨ ɭɫɬɪɚɧɢɬɶ ɜɥɢɹɧɢɟ ɜɨɡɦɨɠɧɵɯ ɩɨɬɟɪɶ ɩɨɡɢɰɢɢ ɞɚɬɱɢɤɨɜ ɧɚ ɧɟɤɨɬɨɪɵɯ ɤɚɞɪɚɯ 
ɢɥɢ ɩɨɝɪɟɲɧɨɫɬɢ ɜɵɱɢɫɥɟɧɢɹ ɰɟɧɬɪɚ ɦɚɪɤɟɪɚ, ɧɟ ɢɫɤɚɡɢɜ ɩɪɢ ɷɬɨɦ ɨɛɳɢɣ ɜɢɞ ɬɪɚɟɤɬɨɪɢɢ. 

Ɋɩɦɮɲɠɨɣɠ ɩɜɮɲɛɹɴɠɤ ɝɶɜɩɫɥɣ 

ɇɚ ɨɫɧɨɜɟ ɤɨɨɪɞɢɧɚɬ ɨɬɞɟɥɶɧɵɯ ɞɚɬɱɢɤɨɜ ɜɵɱɢɫɥɹɥɢɫɶ ɯɚɪɚɤɬɟɪɢɫɬɢɱɟɫɤɢɟ ɩɪɢɡɧɚɤɢ ɞɥɹ ɜɵɞɟɥɟɧɢɹ 

ɨɞɧɨɫɬɨɪɨɧɧɢɯ ɢ ɞɜɭɯɫɬɨɪɨɧɧɢɯ ɦɢɦɢɱɟɫɤɢɯ ɩɪɨɹɜɥɟɧɢɣ. Ɍɚɤɠɟ ɛɵɥɚ ɜɜɟɞɟɧɚ ɤɨɪɪɟɤɬɢɪɨɜɤɚ, ɤɨɬɨɪɚɹ 
ɩɨɡɜɨɥɹɥɚ ɚɧɚɥɢɡɢɪɨɜɚɬɶ ɦɢɦɢɱɟɫɤɢɟ ɩɪɨɹɜɥɟɧɢɹ ɫ ɚɮɮɢɧɧɵɦɢ ɢɫɤɚɠɟɧɢɹɦɢ.  
ɉɨɥɭɱɟɧɧɵɟ ɩɚɪɚɦɟɬɪɵ ɜɟɪɢɮɢɰɢɪɨɜɚɥɢɫɶ ɫ ɩɨɦɨɳɶɸ ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ ɜɟɥɢɱɢɧ – ɫɪɟɞɧɟɟ, ɫɬɚɧɞɚɪɬɧɨɟ 
ɨɬɤɥɨɧɟɧɢɟ ɢ ɞɪ., ɱɬɨ ɩɨɡɜɨɥɢɥɨ ɭɫɬɚɧɨɜɢɬɶ ɢɧɮɨɪɦɚɬɢɜɧɨɫɬɶ ɤɚɠɞɨɝɨ ɩɪɢɡɧɚɤɚ. ɋ ɩɨɦɨɳɶɸ 
ɪɚɡɪɚɛɨɬɚɧɧɨɝɨ ɚɥɝɨɪɢɬɦɚ ɧɚ ɨɫɧɨɜɟ ɭɫɪɟɞɧɟɧɧɨɣ ɨɰɟɧɤɢ ɩɨɥɨɠɟɧɢɹ ɧɚɱɚɥɚ ɢ ɤɨɧɰɚ ɢɡɦɟɧɟɧɢɣ ɞɥɹ 
ɤɚɠɞɨɝɨ ɢɡ ɩɪɢɡɧɚɤɨɜ, ɜɵɱɢɫɥɹɥɢɫɶ ɤɨɨɪɞɢɧɚɬɵ ɧɚɱɚɥɚ ɢ ɤɨɧɰɚ ɢɡɦɟɧɟɧɢɹ ɨɬɞɟɥɶɧɨɝɨ ɦɢɦɢɱɟɫɤɨɝɨ 
ɤɨɦɩɨɧɟɧɬɚ. ɗɬɢ ɠɟ ɩɚɪɚɦɟɬɪɵ ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ ɞɥɹ ɜɵɱɢɫɥɟɧɢɹ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɜɟɥɢɱɢɧɵ ɢɡɦɟɧɟɧɢɹ 
ɦɢɦɢɱɟɫɤɢɯ ɤɨɦɩɨɧɟɧɬ ɢ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɢɯ ɜ ɜɢɞɟ ɤɨɞɚ ɢ ɫɬɟɩɟɧɢ ɢɡɦɟɧɟɧɢɹ (ɜ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ) 
ɨɩɢɫɚɧɢɹ ɦɢɦɢɱɟɫɤɢɯ ɩɪɨɹɜɥɟɧɢɣ FACS [Miller, 2011]. 

ɇɚ ɨɫɧɨɜɟ ɩɪɟɞɥɨɠɟɧɧɵɯ ɚɥɝɨɪɢɬɦɨɜ ɛɵɥɨ ɫɨɡɞɚɧɨ ɩɪɢɥɨɠɟɧɢɟ - ɛɢɛɥɢɨɬɟɤɚ ɜɢɞɟɨɮɪɚɝɦɟɧɬɨɜ. ȼ 
ɛɢɛɥɢɨɬɟɤɭ ɛɵɥɚ ɜɤɥɸɱɟɧɚ ɛɚɡɚ ɞɚɧɧɵɯ, ɹɜɥɹɸɳɚɹɫɹ ɪɟɚɥɢɡɚɰɢɟɣ ɢɧɮɨɥɨɝɢɱɟɫɤɨɣ ɦɨɞɟɥɢ. Ȼɢɛɥɢɨɬɟɤɚ 
ɩɨɡɜɨɥɹɟɬ ɜɵɜɟɫɬɢ ɧɚ ɷɤɪɚɧ ɨɩɢɫɚɧɧɵɟ ɜɵɲɟ ɩɚɪɚɦɟɬɪɵ, ɝɪɚɮɢɤɢ ɢɯ ɢɡɦɟɧɟɧɢɹ, ɢɧɬɟɪɜɚɥɵ ɚɤɬɢɜɧɨɫɬɢ  
ɦɢɦɢɱɟɫɤɢɯ ɤɨɦɩɨɧɟɧɬ, ɬɪɚɟɤɬɨɪɢɢ ɞɜɢɠɟɧɢɹ ɞɚɬɱɢɤɨɜ ɢ ɫɚɦɢ ɜɢɞɟɨɮɪɚɝɦɟɧɬɵ. 

Ƚɶɝɩɟɶ 

Ɋɚɡɪɚɛɨɬɚɧɵ ɤɨɦɩɶɸɬɟɪɧɵɟ ɫɪɟɞɫɬɜɚ ɞɥɹ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ ɦɢɦɢɱɟɫɤɢɯ ɩɪɨɹɜɥɟɧɢɣ ɜ ɩɨɬɨɤɟ 
ɜɢɞɟɨ, ɤɨɬɨɪɵɟ ɩɨɤɚɡɚɥɢ ɪɟɡɭɥɶɬɚɬɵ ɛɥɢɡɤɢɟ ɫ ɪɟɡɭɥɶɬɚɬɚɦɢ ɪɭɱɧɨɝɨ ɬɪɚɧɫɤɪɢɛɢɪɨɜɚɧɢɹ. ɋ ɩɨɦɨɳɶɸ 
ɨɛɪɚɛɨɬɤɢ ɞɚɧɧɵɯ ɨɬ ɞɚɬɱɢɤɨɜ ɢ ɩɪɟɞɥɨɠɟɧɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɱɟɫɤɢɯ ɩɪɢɡɧɚɤɨɜ ɭɞɚɥɨɫɶ ɨɫɭɳɟɫɬɜɢɬɶ 
ɪɚɡɞɟɥɟɧɢɟ ɛɥɢɡɤɢɯ ɞɪɭɝ ɤ ɞɪɭɝɭ ɦɢɦɢɱɟɫɤɢɯ ɜɵɪɚɠɟɧɢɣ, ɤɚɤ ɩɨ ɤɪɢɬɟɪɢɸ ɧɚɥɢɱɢɹ ɩɪɨɹɜɥɟɧɢɹ, ɬɚɤ ɢ ɩɨ 
ɫɬɟɩɟɧɢ ɞɚɧɧɨɝɨ ɩɪɨɹɜɥɟɧɢɹ. ɗɬɨ ɩɨɡɜɨɥɹɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɪɟɡɭɥɶɬɚɬ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɬɪɚɧɫɤɪɢɛɢɪɨɜɚɧɢɹ 
ɞɥɹ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɨɫɧɨɜɧɵɯ ɦɢɦɢɱɟɫɤɢɯ ɜɵɪɚɠɟɧɢɣ. ȼ ɞɚɥɶɧɟɣɲɟɦ, ɞɥɹ ɛɨɥɟɟ ɤɚɱɟɫɬɜɟɧɧɨɝɨ ɢɡɭɱɟɧɢɹ 
ɢɧɮɨɪɦɚɰɢɢ, ɩɨɥɭɱɟɧɧɨɣ ɨɬ ɞɚɬɱɢɤɨɜ, ɛɭɞɭɬ ɩɪɨɜɟɞɟɧɵ ɷɤɫɩɟɪɢɦɟɧɬɵ ɫ ɛɨɥɶɲɨɣ ɝɪɭɩɩɨɣ ɷɤɫɩɟɪɬɨɜ, ɤɚɤ 
ɧɨɫɢɬɟɥɟɣ ɠɟɫɬɨɜɨɝɨ ɹɡɵɤɚ, ɬɚɤ ɢ ɨɛɵɱɧɵɯ ɩɨɥɶɡɨɜɚɬɟɥɟɣ. 
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ɇɀɍɉȿ ɆɃɈɀɄɈɉɄ ɊɉɆɉɌɈɉɄ ɅɆȻɌɌɃɏɃɅȻɑɃɃ ɌɆɉɁɈɉɋȻɂȿɀɆɃɇɖɐ 
ȿȻɅɍɃɆɀɇ ɎɅɋȻɃɈɌɅɉȾɉ ɁɀɌɍɉȽɉȾɉ ɚɂɖɅȻ 

əɫɣɤ Ʌɫɛɥ, Ⱦɫɣɞɩɫɣɤ Ʌɮɟɣɨ, Ƀɨɞɛ Ɍɩɦɩɧɺɨɹɥ  
Ⱥɧɧɨɬɚɰɢɹ: ɉɪɟɞɥɨɠɟɧ ɦɟɬɨɞ ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɞɚɤɬɢɥɟɦ, ɤɨɬɨɪɵɟ ɹɜɥɹɸɬɫɹ ɩɨɞɨɛɧɵɦɢ ɩɪɢ 
ɮɨɪɦɢɪɨɜɚɧɢɢ ɢ ɞɟɦɨɧɫɬɪɚɰɢɢ. Ⱦɥɹ ɮɨɪɦɢɪɨɜɚɧɢɹ ɯɚɪɚɤɬɟɪɢɫɬɢɱɟɫɤɢɯ ɩɪɢɡɧɚɤɨɜ ɢɫɩɨɥɶɡɭɸɬɫɹ 
ɝɟɨɦɟɬɪɨ-ɬɨɩɨɥɨɝɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ ɤɢɫɬɢ ɪɭɤɢ ɢ ɩɚɥɶɰɟɜ ɱɟɥɨɜɟɤɚ, ɞɟɦɨɧɫɬɪɢɪɭɸɳɟɝɨ ɞɚɤɬɢɥɟɦɵ. 
Ⱦɚɧɧɵɟ ɩɚɪɚɦɟɬɪɵ ɨɛɴɟɞɢɧɟɧɵ ɜ ɲɟɫɬɶ ɛɥɨɤɨɜ, ɜɵɩɨɥɧɟɧɚ ɩɨɩɚɪɧɚɹ ɤɥɚɫɫɢɮɢɤɚɰɢɹ ɞɚɤɬɢɥɟɦ ɜ 
ɪɚɦɤɚɯ ɤɚɠɞɨɝɨ ɛɥɨɤɚ. ɉɨɤɚɡɚɧɨ, ɱɬɨ ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɵɦɢ ɞɥɹ ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɹɜɥɹɸɬɫɹ 
ɞɟɫɤɪɢɩɬɨɪɵ ɤɨɧɬɭɪɧɨɝɨ ɚɧɚɥɢɡɚ ɢ ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɞɚɤɬɢɥɟɦ. 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɠɟɫɬɨɜɵɣ ɹɡɵɤ, ɤɥɚɫɫɢɮɢɤɚɰɢɹ ɞɚɤɬɢɥɟɦ. 

Ƚɝɠɟɠɨɣɠ  
Ƚɥɭɯɢɟ ɥɸɞɢ ɢɫɩɨɥɶɡɭɸɬ ɞɚɤɬɢɥɶɧɵɣ ɹɡɵɤ ɞɥɹ ɩɟɪɟɞɚɱɢ ɢɧɮɨɪɦɚɰɢɢ ɜ ɬɟɯ ɫɥɭɱɚɹɯ, ɤɨɝɞɚ ɧɟɬ ɠɟɫɬɨɜɨɝɨ 
ɚɧɚɥɨɝɚ ɷɬɨɣ ɢɧɮɨɪɦɚɰɢɢ, ɜ ɱɚɫɬɧɨɫɬɢ ɞɥɹ ɩɨɤɚɡɚ ɰɢɮɪ, ɢɦɟɧ, ɫɨɤɪɚɳɟɧɢɣ, ɝɟɨɝɪɚɮɢɱɟɫɤɢɯ ɧɚɡɜɚɧɢɣ ɢ 
ɬ.ɩ. ɂɧɮɨɪɦɚɰɢɹ ɩɟɪɟɞɚɟɬɫɹ ɩɪɢ ɩɨɦɨɳɢ ɞɜɢɠɟɧɢɣ ɤɢɫɬɢ ɢ ɩɚɥɶɰɟɜ ɱɟɥɨɜɟɤɚ, ɤɨɬɨɪɵɟ ɫɬɪɨɝɨ ɧɚɯɨɞɹɬɫɹ 
ɜ ɨɛɥɚɫɬɢ ɜɢɞɢɦɨɫɬɢ ɫɨɛɟɫɟɞɧɢɤɚ, ɩɨɷɬɨɦɭ ɩɪɢ ɪɚɫɩɨɡɧɚɜɚɧɢɢ ɞɚɤɬɢɥɟɦ ɩɪɟɞɩɨɱɢɬɚɸɬ ɚɧɚɥɢɡɢɪɨɜɚɬɶ 
ɜɢɞɟɨɢɡɨɛɪɚɠɟɧɢɟ ɪɭɤ ɱɟɥɨɜɟɤɚ ɢ ɩɪɨɫɥɟɠɢɜɚɬɶ ɢɡɦɟɧɟɧɢɟ ɢɯ ɫɨɫɬɨɹɧɢɹ ɢɥɢ ɮɨɪɦɵ ɫ ɬɟɱɟɧɢɟɦ ɜɪɟɦɟɧɢ 
ДSТЧР, 2010Ж. ȼ ɫɢɥɭ ɷɬɨɝɨ, ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɫɢɫɬɟɦ ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɞɚɤɬɢɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɢ, ɜ ɤɚɱɟɫɬɜɟ 
ɩɪɢɡɧɚɤɨɜ, ɜɚɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɢɫɬɢ ɢ ɩɚɥɶɰɟɜ ɪɭɤɢ ɱɟɥɨɜɟɤɚ ДKЫКФ, 
2011Ж. ȼ ɞɨɤɥɚɞɟ ɩɪɟɞɥɚɝɚɸɬɫɹ ɲɟɫɬɶ ɪɚɡɥɢɱɧɵɯ ɫɩɨɫɨɛɨɜ ɜɵɞɟɥɟɧɢɹ ɢ ɮɨɪɦɢɪɨɜɚɧɢɹ ɜɟɤɬɨɪɨɜ 
ɯɚɪɚɤɬɟɪɢɫɬɢɱɟɫɤɢɯ ɩɪɢɡɧɚɤɨɜ. Ⱦɥɹ ɞɚɤɬɢɥɟɦ, ɤɨɬɨɪɵɟ ɫɥɨɠɧɨ ɪɚɡɞɟɥɢɬɶ ɜ ɫɢɥɭ ɢɯ ɩɨɞɨɛɢɹ 

ɮɨɪɦɢɪɨɜɚɧɢɹ ɢɥɢ ɞɟɦɨɧɫɬɪɚɰɢɢ, ɩɪɟɞɥɨɠɟɧɨ ɢɫɫɥɟɞɨɜɚɬɶ ɭɫɥɨɜɢɹ ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɩɨ ɤɚɠɞɨɦɭ ɢɡ ɲɟɫɬɢ 
ɛɥɨɤɨɜ ɩɪɢɡɧɚɤɨɜ. Ʉ ɫɥɨɠɧɨɪɚɡɞɟɥɢɦɵɦ ɞɚɤɬɢɥɟɦɚɦ ɭɤɪɚɢɧɫɤɨɝɨ ɠɟɫɬɨɜɨɝɨ ɹɡɵɤɚ ɨɬɧɨɫɹɬɫɹ ɞɚɤɬɢɥɟɦɵ  
Ⱥ,ȼ,ȿ,Є,ɂ,І,Ƀ,Ʌ,Ɇ,ɇ,Ɋ,ɋ,Ɏ,Ɍ,ɍ,ɑ,ɏ,ɘ,ə - ɜɫɟɝɨ 19n  . ȼ ɤɚɱɟɫɬɜɟ ɚɥɝɨɪɢɬɦɚ ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɩɪɟɞɥɨɠɟɧɨ 

ɢɫɩɨɥɶɡɨɜɚɬɶ ɩɪɨɫɬɭɸ ɜ ɪɟɚɥɢɡɚɰɢɢ ɥɢɧɟɣɧɭɸ ɩɨɥɨɫɧɭɸ ɤɥɚɫɫɢɮɢɤɚɰɢɸ ДKТЫТМСОЧФШ, 2009Ж.  

Ƚɶɟɠɦɠɨɣɠ ɰɛɫɛɥɭɠɫɣɬɭɣɲɠɬɥɣɰ ɪɫɣɢɨɛɥɩɝ ɟɛɥɭɣɦɠɧ 

Ⱦɥɹ ɮɨɪɦɢɪɨɜɚɧɢɹ ɯɚɪɚɤɬɟɪɢɫɬɢɱɟɫɤɢɯ ɩɪɢɡɧɚɤɨɜ ɛɭɞɟɦ ɢɫɩɨɥɶɡɨɜɚɬɶ ɝɟɨɦɟɬɪɨ-ɬɨɩɨɥɨɝɢɱɟɫɤɢɟ 
ɩɚɪɚɦɟɬɪɵ ɤɢɫɬɢ ɪɭɤɢ ɢ ɩɚɥɶɰɟɜ ɱɟɥɨɜɟɤɚ ɩɪɢ ɞɟɦɨɧɫɬɪɚɰɢɢ ɞɚɤɬɢɥɟɦ. Ⱦɚɧɧɵɟ ɩɚɪɚɦɟɬɪɵ ɨɛɴɟɞɢɧɟɧɵ ɜ 
ɲɟɫɬɶ ɫɥɟɞɭɸɳɢɯ ɛɥɨɤɨɜ: 
1) ɭɝɥɵ ɦɟɠɞɭ ɜɟɤɬɨɪɚɦɢ, ɩɪɨɜɟɞɟɧɧɵɦɢ  ɢɡ ɰɟɧɬɪɚ ɦɚɫɫ ɥɚɞɨɧɢ ɤ ɤɪɚɣɧɢɦ ɬɨɱɤɚɦ – ɫɥɟɜɚ, ɫɩɪɚɜɚ, 
ɫɜɟɪɯɭ ɢ ɫɧɢɡɭ ɨɛɥɚɫɬɢ – ɜɟɤɬɨɪ ɩɪɢɡɧɚɤɨɜ ɪɚɡɦɟɪɧɨɫɬɢ 4;  
2) ɧɨɪɦɢɪɨɜɚɧɧɚɹ ɞɥɢɧɚ ɜɟɤɬɨɪɨɜ, ɩɪɨɜɟɞɟɧɧɵɦɢ ɢɡ ɰɟɧɬɪɚ ɦɚɫɫ ɤ ɤɪɚɣɧɢɦ ɬɨɱɤɚɦ – ɜɟɤɬɨɪ ɩɪɢɡɧɚɤɨɜ 
ɪɚɡɦɟɪɧɨɫɬɢ 4;  
3) ɤɨɦɩɚɤɬɧɨɫɬɶ, ɧɚɩɪɚɜɥɟɧɧɨɫɬɶ, ɜɵɬɹɧɭɬɨɫɬɶ – ɜɟɤɬɨɪ ɩɪɢɡɧɚɤɨɜ ɪɚɡɦɟɪɧɨɫɬɢ 3;  
4) ɝɨɪɢɡɨɧɬɚɥɶɧɨɟ ɫɤɚɧɢɪɨɜɚɧɢɟ (ɪɚɡɛɢɬ ɧɚ 11 ɩɨɥɨɫ) – ɜɟɤɬɨɪ ɩɪɢɡɧɚɤɨɜ ɪɚɡɦɟɪɧɨɫɬɢ 11;  
5) ɨɬɧɨɲɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ɱɟɪɧɵɯ ɩɢɤɫɟɥɟɣ ɤ ɨɛɳɟɦɭ ɤɨɥɢɱɟɫɬɜɭ (ɨɛɥɚɫɬɶ ɩɨɤɚɡɚ ɪɚɡɞɟɥɟɧɚ ɧɚ 25 ɤɥɟɬɨɤ) 
– ɜɟɤɬɨɪ ɩɪɢɡɧɚɤɨɜ ɪɚɡɦɟɪɧɨɫɬɢ 25;  
6) ɞɟɫɤɪɢɩɬɨɪɵ ɤɨɧɬɭɪɧɨɝɨ ɚɧɚɥɢɡɚ – ɜɟɤɬɨɪ ɩɪɢɡɧɚɤɨɜ ɪɚɡɦɟɪɧɨɫɬɢ 4.  
Ⱦɥɹ ɤɚɠɞɨɣ ɞɚɤɬɢɥɟɦɵ ɜ ɪɚɦɤɚɯ ɤɚɠɞɨɝɨ ɛɥɨɤɚ ɛɵɥɨ ɩɨɥɭɱɟɧɨ 5 ɧɚɛɨɪɨɜ. ɉɪɟɞɜɚɪɢɬɟɥɶɧɨ ɞɥɹ ɤɚɠɞɨɝɨ 
ɛɥɨɤɚ ɨɫɭɳɟɫɬɜɥɟɧɨ ɧɨɪɦɢɪɨɜɚɧɢɟ ɜɟɤɬɨɪɨɜ ɩɪɢɡɧɚɤɨɜ ɧɚ ɩɪɨɦɟɠɭɬɨɤ Д0,1Ж. 



XX-th International Conference "Knowledge - Dialogue - Solution" 
 

64 

ɇɠɭɩɟ ɪɩɦɩɬɨɩɤ ɥɦɛɬɬɣɯɣɥɛɱɣɣ 

ɉɪɟɞɩɨɥɚɝɚɟɬɫɹ, ɱɬɨ ɢɡɜɟɫɬɧɨ ɤ ɤɚɤɨɦɭ ɢɡ ɤɥɚɫɫɨɜ (ɞɚɤɬɢɥɟɦ) ɨɬɧɨɫɹɬɫɹ ɜɟɤɬɨɪɵ ɨɛɭɱɚɸɳɟɣ ɜɵɛɨɪɤɢ 
njjx ,1),(  , ɜ ɩɪɨɫɬɪɚɧɫɬɜɟ ɩɪɢɡɧɚɤɨɜ. Ɉɩɪɟɞɟɥɢɦ ɭɫɥɨɜɢɹ ɥɢɧɟɣɧɨɣ ɨɬɞɟɥɢɦɨɫɬɢ ɤɨɧɟɱɧɨɝɨ 

ɦɧɨɠɟɫɬɜɚ ɬɨɱɟɤ ɜ ɦɧɨɝɨɦɟɪɧɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ ɢɡ ɭɫɥɨɜɢɣ ɫɭɳɟɫɬɜɨɜɚɧɢɹ ɪɟɲɟɧɢɹ ɫɢɫɬɟɦɵ ɥɢɧɟɣɧɵɯ 
ɚɥɝɟɛɪɚɢɱɟɫɤɢɯ ɭɪɚɜɧɟɧɢɣ njyyajx jj

T ,1,,)(   , ɨɬɧɨɫɢɬɟɥɶɧɨ ɜɟɤɬɨɪɚ mRa  ɞɥɹ 

ɧɟɤɨɬɨɪɵɯ 0  ɢ ɡɧɚɱɟɧɢɣ jy . ɉɪɢ ɮɢɤɫɢɪɨɜɚɧɧɨɦ   ɧɟɨɛɯɨɞɢɦɨɟ ɢ ɞɨɫɬɚɬɨɱɧɨɟ ɭɫɥɨɜɢɟ 

ɫɭɳɟɫɬɜɨɜɚɧɢɹ ɪɟɲɟɧɢɹ ɷɬɨɣ ɫɢɫɬɟɦɵ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɨɩɟɪɚɰɢɢ ɩɫɟɜɞɨɨɛɪɚɳɟɧɢɹ ɦɚɬɪɢɰ ɛɭɞɟɬ ɢɦɟɬɶ 

ɜɢɞ: 0)()()()(min **
)(




yXZyyXZy TT

Dy
, ɝɞɟ    TmxxnxxX )()1( ...)()1(   , 

XXIXZ n
)( ,  njyyyyyD j

T
n ,1,,),,(:)( 1   . ɉɪɢ ɷɬɨɦ ɢɫɤɨɦɵɣ ɜɟɤɬɨɪ a  

ɩɪɢɧɢɦɚɟɬ ɫɥɟɞɭɸɳɟɟ ɡɧɚɱɟɧɢɟ: )()()( *   yXa T , ɚ ɬɨɥɳɢɧɚ ɩɨɥɨɫɵ  , ɨɬɞɟɥɹɸɳɟɣ ɦɧɨɠɟɫɬɜɨ 

ɬɨɱɟɤ njjx ,1),(  , ɨɬ ɧɚɱɚɥɚ ɤɨɨɪɞɢɧɚɬ, ɛɭɞɟɬ ɪɚɜɧɚ ɜɟɥɢɱɢɧɟ  2
1

*** )()()(  yXRyy T , 

ɝɞɟ  )()( TXXXR . ȿɫɥɢ ɩɨɥɨɠɢɬɶ, ɱɬɨ ** )1(,1 yy  , ɬɨ ɦɚɤɫɢɦɚɥɶɧɚɹ ɬɨɥɳɢɧɚ ɩɨɥɨɫɵ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ argmin ( ) , ( ) ,T T
opt opt opt

y D
y y R X y a X y


   ɝɞɟ  * *: ( ) ( )T TD y y Z X y y Z X y  0  

ɞɥɹ ɜɫɟɯ , , , ( ,... , , ,..., )T T

j j

j

e y j n e


  
1

1 1 0 0 10 0 . 

ɇɚɣɞɟɦ ɭɫɥɨɜɢɹ ɫɭɳɟɫɬɜɨɜɚɧɢɹ ɪɟɲɟɧɢɹ ɢ ɚɥɝɨɪɢɬɦ ɩɨɥɭɱɟɧɢɹ ɫɚɦɨɝɨ ɪɟɲɟɧɢɹ ɞɥɹ ɡɚɞɚɱɢ ɥɢɧɟɣɧɨɣ 
ɩɨɥɨɫɧɨɣ ɨɬɞɟɥɢɦɨɫɬɢ ɞɜɭɯ ɤɥɚɫɫɨɜ ɬɨɱɟɤ ɜ ɩɪɨɫɬɪɚɧɫɬɜɟ ɩɪɢɡɧɚɤɨɜ, ɢɫɩɨɥɶɡɭɹ ɜɟɞɟɧɧɵɟ ɭɫɥɨɜɢɹ 
ɥɢɧɟɣɧɨɣ ɨɬɞɟɥɢɦɨɫɬɢ ɬɨɱɟɤ ɜ mR . ɉɭɫɬɶ ɢɡɜɟɫɬɧɨ, ɱɬɨ ɞɥɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɬɨɱɟɤ ( )x j  ɜ 

ɩɪɨɫɬɪɚɧɫɬɜɟ ɩɪɢɡɧɚɤɨɜ mR : ( ) mx j R   1 1 1( ) ( )... ( ) , ( ) , ,
T

T T

m mx j x j x j x j j n   , ɬɨɱɤɢ 

11( ), ,kx i k n , ɩɪɢɧɚɞɥɟɠɚɬ ɩɟɪɜɨɦɭ ɤɥɚɫɫɭ, ɚ ɬɨɱɤɢ 21( ), ,sx j s n  - ɜɬɨɪɨɦɭ ɤɥɚɫɫɭ. Ɍɨɝɞɚ ɩɨɞ 

ɥɢɧɟɣɧɨɣ ɩɨɥɨɫɧɨɣ ɨɬɞɟɥɢɦɨɫɬɶɸ ɷɬɢɯ ɤɥɚɫɫɨɜ ɩɨɧɢɦɚɟɬɫɹ ɫɭɳɟɫɬɜɨɜɚɧɢɟ ɬɚɤɨɝɨ ɜɟɤɬɨɪɚ ma R , ɞɥɹ 
ɤɨɬɨɪɨɝɨ 1 21 1 1 1( ) , , , ( ) , , .T T

k sa x i k n a x j s n      

Ɉɬɫɸɞɚ, ɭɫɥɨɜɢɟ ɥɢɧɟɣɧɨɣ ɩɨɥɨɫɧɨɣ ɨɬɞɟɥɢɦɨɫɬɢ ɩɪɢɧɢɦɚɟɬ ɫɥɟɞɭɸɳɢɣ ɜɢɞ: min ( ) ,0


T

y D
y Z X y  

 1 21 1 1 1: , , , , ,
k s

T T

i jD y e y e y k n s n      , ɚ ɡɧɚɱɟɧɢɟ ɜɟɤɬɨɪɚ a  ɨɩɬɢɦɚɥɶɧɨ ɨɩɪɟɞɟɥɹɟɬɫɹ ɜ 

ɩɪɨɰɟɫɫɟ ɦɚɤɫɢɦɢɡɚɰɢɢ ɬɨɥɳɢɧɵ ɪɚɡɞɟɥɹɸɳɟɣ ɩɨɥɨɫɵ  argmin ,
1

 T
opt

y D
y y R X y ɝɞɟ 

  : TD y y Z X y D  1 0 , ɢɡ ɭɫɥɨɜɢɹ  T

opt opta X y


 .  

ɉɨɥɭɱɟɧɧɵɟ ɭɫɥɨɜɢɹ ɥɢɧɟɣɧɨɣ ɩɨɥɨɫɧɨɣ ɨɬɞɟɥɢɦɨɫɬɢ ɢɫɩɨɥɶɡɨɜɚɧɵ ɩɪɢ ɩɨɫɬɪɨɟɧɢɢ ɤɥɚɫɫɢɮɢɤɚɬɨɪɚ 
ɫɥɨɠɧɨɪɚɡɞɟɥɢɦɵɯ ɞɚɤɬɢɥɟɦ ɠɟɫɬɨɜɨɝɨ ɹɡɵɤɚ.  

ɋɠɢɮɦɷɭɛɭɶ ɥɦɛɬɬɣɯɣɥɛɱɣɣ ɬɦɩɡɨɩɫɛɢɟɠɦɣɧɶɰ ɟɛɥɭɣɦɠɧ 

Ⱦɥɹ ɚɧɚɥɢɡɚ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɨɥɭɱɟɧɧɵɯ ɜɟɤɬɨɪɨɜ ɩɪɢɡɧɚɤɨɜ ɨɫɭɳɟɫɬɜɥɟɧɚ ɩɨɩɚɪɧɚɹ ɤɥɚɫɫɢɮɢɤɚɰɢɹ 
ɜɫɟɯ 19 ɞɚɤɬɢɥɟɦ ɜ ɪɚɦɤɚɯ ɤɚɠɞɨɝɨ ɛɥɨɤɚ. Ⱦɥɹ ɤɨɥɢɱɟɫɬɜɟɧɧɨɝɨ ɫɪɚɜɧɟɧɢɹ ɩɪɟɞɥɨɠɟɧɨ ɞɥɹ ɤɚɠɞɨɣ ɩɚɪɵ 
ɞɚɤɬɢɥɟɦ ɨɩɪɟɞɟɥɹɬɶ ɨɬɧɨɫɢɬɟɥɶɧɭɸ ɜɟɥɢɱɢɧɭ: ɨɬɧɨɲɟɧɢɟ ɦɟɠɞɭ ɲɢɪɢɧɨɣ ɩɨɥɨɫɵ ɢ ɫɭɦɦɨɣ ɪɚɫɫɬɨɹɧɢɣ 
ɞɨ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɫɬɨɪɨɧ ɩɨɥɨɫɵ. ɉɨɤɚɡɚɧɨ, ɱɬɨ ɞɥɹ ɯɨɪɨɲɟɣ ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɷɬɨ ɨɬɧɨɲɟɧɢɟ ɞɨɥɠɧɨ 
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ɛɵɬɶ ɛɨɥɶɲɟ 0,3. ȼ ɬɚɛɥɢɰɟ 1 ɩɪɢɜɟɞɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɩɨɩɚɪɧɨɝɨ ɪɚɡɞɟɥɟɧɢɹ ɧɟɤɨɬɨɪɵɯ ɞɚɤɬɢɥɟɦ, 
ɢɫɩɨɥɶɡɭɹ ɩɪɢɡɧɚɤɢ ɪɚɡɧɵɯ ɛɥɨɤɨɜ 1-6.  

Ɍɚɛɥɢɰɚ 1.  Ɋɟɡɭɥɶɬɚɬɵ ɩɨɩɚɪɧɨɝɨ ɪɚɡɞɟɥɟɧɢɹ ɞɚɤɬɢɥɟɦ 

№ ɛɥɨɤɚ ɩɪɢɡɧɚɤɨɜ ɉɚɪɵ ɞɚɤɬɢɥɟɦ Ɉɬɧɨɲɟɧɢɟ Ɋɚɞɢɭɫɵ ɤɥɚɫɬɟɪɨɜ ɞɚɤɬɢɥɟɦ 

2,3,6. ȼɫɟ 19 >0.30  

1. Ȼ,ə 0.29     0.1         1.0 

 Ȼ,ȿ 0.29     0.1         1.0  

 ɘ,Ʉ 0.26     1.0         1.5  

5. Ⱥ,ȼ 0.11     1.7         2.7   

 Ⱥ,Ƚ 0.01     1.7         1.8  

 ȼ,ɘ 0.11     2.7         2.3    

4. Ⱥ,Ȼ 0.24     0.66       0.9  

 ə,ɐ 0.06     1.1         1.6     

 ə,Ɇ 0.03     1.1         1.2  

Ⱥɧɚɥɢɡɢɪɭɹ ɩɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ, ɦɨɠɧɨ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɜ ɪɚɦɤɚɯ ɪɚɡɪɚɛɨɬɚɧɧɵɯ ɦɟɬɨɞɨɜ ɤɥɚɫɫɢɮɢɤɚ-

ɰɢɢ ɢ ɜɵɞɟɥɟɧɢɹ ɝɟɨɦɟɬɪɨ-ɬɨɩɨɥɢɝɢɱɟɫɤɢɯ ɩɪɢɡɧɚɤɨɜ ɞɚɤɬɢɥɟɦ, ɫɚɦɵɦɢ ɷɮɮɟɤɬɢɜɧɵɦɢ ɛɵɥɢ ɩɪɢɡɧɚɤɢ, 

ɤɨɬɨɪɵɟ ɨɛɴɟɞɟɧɵ ɜ 1,2,3 ɢ 6 ɛɥɨɤɢ. ɉɪɢɡɧɚɤɢ 5 ɢ 6 ɛɥɨɤɨɜ ɨɤɚɡɚɥɢɫɶ ɦɟɧɟɟ ɷɮɮɟɤɬɢɜɧɵɦɢ. 

Ƚɶɝɩɟɶ 

ɉɪɟɞɥɨɠɟɧɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɱɟɫɤɢɟ ɩɪɢɡɧɚɤɢ ɤɚɠɞɨɣ ɞɚɤɬɢɥɟɦɵ, ɢɯ ɝɪɭɩɩɢɪɨɜɚɧɢɟ ɜ ɛɥɨɤɢ ɢ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɦɟɬɨɞɚ ɩɨɥɨɫɧɨɣ ɤɥɚɫɫɢɮɢɤɚɰɢɢ, ɩɨɤɚɡɚɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɢ ɩɟɪɫɩɟɤɬɢɜɧɨɫɬɶ ɬɚɤɨɝɨ 
ɩɨɞɯɨɞɚ ɞɥɹ ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɫɥɨɠɧɨɪɚɡɞɟɥɢɦɵɯ ɞɚɤɬɢɥɟɦ. ȼ ɞɚɥɶɧɟɣɲɢɯ ɢɫɫɥɟɞɨɜɚɧɢɹɯ ɩɪɟɞɥɚɝɚɟɬɫɹ:  
ɭɜɟɥɢɱɢɬɶ ɨɛɭɱɚɸɳɭɸ ɜɵɛɨɪɤɭ ɩɪɢɡɧɚɤɨɜ; ɞɥɹ ɛɥɨɤɨɜ ɫ ɩɥɨɯɨɣ ɤɥɚɫɫɢɮɢɤɚɰɢɟɣ ɢ ɫ ɜɟɤɬɨɪɨɦ ɩɪɢɡɧɚɤɨɜ 
ɛɨɥɶɲɨɣ ɪɚɡɦɟɪɧɨɫɬɢ ɩɪɨɜɟɫɬɢ ɚɧɚɥɢɡ ɜɥɢɹɧɢɹ ɤɚɠɞɨɝɨ ɩɪɢɡɧɚɤɚ; ɞɥɹ ɫɥɚɛɨɪɚɡɞɟɥɢɦɵɯ ɞɚɤɬɢɥɟɦ 
ɢɫɩɨɥɶɡɨɜɚɬɶ ɥɢɧɟɣɧɭɸ ɨɩɬɢɦɢɡɚɰɢɨɧɧɵɟ ɩɪɨɰɟɞɭɪɭ ɫ ɰɟɥɶɸ ɭɥɭɱɲɟɧɢɹ ɩɪɨɰɟɫɫɚ ɤɥɚɫɫɢɮɢɤɚɰɢɢ.  
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ɌɉɉɍȽɀɍɌɍȽɃɀ ɌɃɌɍɀɇɖ ɎɊɋȻȽɆɀɈɃɚ  
ɊɉɍɋɀȼɈɉɌɍɚɇ ɉȼɕɀɅɍȻ ɎɊɋȻȽɆɀɈɃɚ 

Ƚɣɭɛɦɣɤ Ʌɩɬɬ 

Ⱥɧɧɨɬɚɰɢɹ: ɉɨɞɨɛɢɟ ɚɧɬɪɨɩɨɝɟɧɧɵɯ ɢ ɟɫɬɟɫɬɜɟɧɧɵɯ ɫɢɫɬɟɦ ɩɨɡɜɨɥɹɟɬ ɮɨɪɦɭɥɢɪɨɜɚɬɶ ɢɯ ɮɭɧɤɰɢɸ 
ɰɟɥɟɩɨɥɚɝɚɧɢɹ ɜ ɬɟɪɦɢɧɚɯ ɩɪɟɞɧɚɡɧɚɱɟɧɢɹ, ɭɫɬɨɣɱɢɜɨɫɬɢ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɢ  ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɫɨ 
ɫɪɟɞɨɣ. Ɏɭɧɤɰɢɹ ɰɟɥɟɩɨɥɚɝɚɧɢɹ ɫɬɚɧɨɜɢɬɫɹ ɤɪɢɬɟɪɢɟɦ ɞɥɹ ɚɧɚɥɢɡɚ ɛɚɥɚɧɫɚ ɛɚɡɨɜɵɯ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ 
ɩɪɨɰɟɫɫɨɜ ɫɢɫɬɟɦɵ. Ɋɟɡɭɥɶɬɚɬɵ ɚɧɚɥɢɡɚ ɫɥɭɠɚɬ ɨɫɧɨɜɚɧɢɟɦ ɞɥɹ ɨɛɨɫɧɨɜɚɧɧɵɯ ɪɟɲɟɧɢɣ ɜ ɫɢɫɬɟɦɟ 
ɭɩɪɚɜɥɟɧɢɹ. ɋɨɨɬɜɟɬɫɬɜɢɟ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɩɨɬɪɟɛɧɨɫɬɹɦ ɨɛɴɟɤɬɚ ɭɩɪɚɜɥɟɧɢɹ ɦɨɠɧɨ ɢɡɦɟɪɹɬɶ 
ɩɨɤɚɡɚɬɟɥɟɦ ɫɨɨɬɧɨɲɟɧɢɹ ɨɛɴɟɤɬɢɜɧɨɣ ɢ ɫɭɛɴɟɤɬɢɜɧɨɣ ɢɧɮɨɪɦɚɰɢɢ, ɰɢɪɤɭɥɢɪɭɸɳɟɣ ɜ ɫɢɫɬɟɦɟ. 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɋɢɫɬɟɦɚ, ɭɩɪɚɜɥɟɧɢɟ, ɨɛɴɟɤɬ, ɢɧɮɨɪɦɚɰɢɹ, ɢɫɬɢɧɚ, ɥɨɠɶ. 

1. Ƚɝɠɟɠɨɣɠ 

ȼɚɠɧɟɣɲɢɦ ɭɫɥɨɜɢɟɦ ɫɢɫɬɟɦɧɨɣ ɝɚɪɦɨɧɢɢ ɥɸɛɨɣ ɨɪɝɚɧɢɡɚɰɢɨɧɧɨɣ (ɨɛɳɟɫɬɜɟɧɧɨɣ) ɫɢɫɬɟɦɵ ɹɜɥɹɟɬɫɹ 
ɫɨɨɬɜɟɬɫɬɜɢɟ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɩɨɬɪɟɛɧɨɫɬɹɦ ɨɛɴɟɤɬɚ ɭɩɪɚɜɥɟɧɢɹ. Ɇɚɬɟɪɢɚɥ ɞɨɤɥɚɞɚ 
ɧɚɩɪɚɜɥɟɧ, ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ, ɧɚ ɨɫɜɟɳɟɧɢɟ ɩɪɨɛɥɟɦ ɪɟɚɥɢɡɚɰɢɢ ɨɛɴɟɤɬɨɦ ɫɜɨɟɝɨ ɩɪɟɞɧɚɡɧɚɱɟɧɢɹ. ɂ, 
ɜɨ ɜɬɨɪɭɸ ɨɱɟɪɟɞɶ, ɧɚ ɫɨɨɬɜɟɬɫɬɜɢɟ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɪɟɲɟɧɢɸ ɡɚɞɚɱ ɭɫɬɨɣɱɢɜɨɝɨ 
ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɨɛɴɟɤɬɚ. 

2. Ɍɣɬɭɠɧɨɶɠ ɪɩɭɫɠɜɨɩɬɭɣ ɩɜɵɠɥɭɛ ɮɪɫɛɝɦɠɨɣɺ 

Ɋɚɫɫɦɨɬɪɢɦ ɜ ɤɚɱɟɫɬɜɟ ɨɛɴɟɤɬɚ ɭɩɪɚɜɥɟɧɢɹ ɝɨɫɭɞɚɪɫɬɜɨ, ɤɚɤ ɫɢɫɬɟɦɭ ɨɪɝɚɧɢɡɚɰɢɢ ɨɛɳɟɫɬɜɚ , ɢ ɫɪɚɜɧɢɦ 
ɟɟ ɫ ɱɟɥɨɜɟɤɨɦ, ɤɚɤ ɠɢɜɨɣ ɫɢɫɬɟɦɨɣ. ɋɨɜɪɟɦɟɧɧɵɟ ɫɨɰɢɚɥɶɧɵɟ ɧɚɭɤɢ ɩɪɨɩɚɝɚɧɞɢɪɭɸɬ ɞɟɦɨɤɪɚɬɢɱɟɫɤɭɸ 
ɨɪɝɚɧɢɡɚɰɢɸ ɫɨɨɛɳɟɫɬɜɚ ɝɪɚɠɞɚɧ ɜ ɝɨɫɭɞɚɪɫɬɜɟ ɤɚɤ ɧɚɢɛɨɥɟɟ ɫɨɜɟɪɲɟɧɧɭɸ. ɉɨɫɦɨɬɪɢɦ ɧɚ «ɞɟɦɨɤɪɚɬɢɸ» 
ɜ ɬɟɥɟ ɱɟɥɨɜɟɤɚ.  Ɉɪɝɚɧɢɡɦ ɩɥɨɞɚ ɱɟɥɨɜɟɤɚ ɪɚɫɬɟɬ ɡɚ ɫɱɟɬ ɪɟɫɭɪɫɨɜ ɬɟɥɚ ɦɚɬɟɪɢ. ɇɨ ɧɟɢɡɛɟɠɧɨ ɧɚɫɬɭɩɚɟɬ 
ɩɟɪɢɨɞ ɨɬɞɟɥɟɧɢɹ ɩɥɨɞɚ ɨɬ ɩɭɩɨɜɢɧɵ. Ⱦɥɹ ɨɪɝɚɧɢɡɦɚ ɪɟɛɟɧɤɚ ɷɬɨ ɨɛɳɟɫɢɫɬɟɦɧɵɣ ɤɪɢɡɢɫ. ȿɫɥɢ ɨɪɝɚɧɵ 
ɬɟɥɚ ɪɟɛɟɧɤɚ ɫɩɨɫɨɛɧɵ ɪɟɚɥɢɡɨɜɚɬɶ ɫɜɨɟ ɩɪɟɞɧɚɡɧɚɱɟɧɢɟ ɜɨ ɛɥɚɝɨ ɠɢɡɧɢ ɟɞɢɧɨɝɨ ɬɟɥɚ ɱɟɥɨɜɟɤɚ, ɪɟɛɟɧɨɤ 
ɜɵɠɢɜɚɟɬ. ȿɫɥɢ ɨɪɝɚɧɵ ɩɪɨɞɨɥɠɚɸɬ ɫɨɩɟɪɧɢɱɚɬɶ ɡɚ ɪɟɫɭɪɫɵ - ɩɥɨɞ ɭɦɢɪɚɟɬ ɢ ɪɚɡɥɚɝɚɟɬɫɹ.  ɉɟɪɢɨɞ 
ɞɟɬɫɬɜɚ - ɟɫɬɶ ɩɟɪɢɨɞ ɚɞɚɩɬɚɰɢɢ ɧɨɜɨɪɨɠɞɟɧɧɨɝɨ ɪɟɛɟɧɤɚ ɤ ɷɬɚɩɭ ɪɟɚɥɢɡɚɰɢɢ ɟɝɨ ɩɪɟɞɧɚɡɧɚɱɟɧɢɹ. ɑɟɦ 
ɫɬɚɪɲɟ ɫɬɚɧɨɜɢɬɫɹ ɱɟɥɨɜɟɤ, ɬɟɦ ɛɨɥɶɲɟ ɨɝɪɚɧɢɱɟɧɢɣ ɩɪɢɯɨɞɢɬɫɹ ɜɜɨɞɢɬɶ ɟɦɭ ɧɚ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ 
ɫɜɨɟɝɨ ɨɪɝɚɧɢɡɦɚ (ɨɝɪɚɧɢɱɟɧɢɟ ɮɢɡɢɱɟɫɤɢɯ ɧɚɝɪɭɡɨɤ, ɩɢɬɚɧɢɹ, ɪɟɠɢɦɚ ɬɪɭɞɚ ɢ ɨɬɞɵɯɚ ɢ ɬ.ɩ.). Ⱥɧɚɥɨɝɢɱɧɨ 

ɜ ɝɨɫɭɞɚɪɫɬɜɟ ɤɨɧɫɬɢɬɭɰɢɹ ɜɫɟ ɛɨɥɶɲɟ ɢ ɛɨɥɶɲɟ ɨɝɪɚɧɢɱɢɜɚɟɬɫɹ ɤɨɞɟɤɫɚɦɢ ɡɚɤɨɧɨɜ. ɉɟɪɢɨɞ ɚɤɬɢɜɧɨɝɨ 
ɫɬɚɪɟɧɢɹ ɨɪɝɚɧɢɡɦɚ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɬɟɦ, ɱɬɨ ɩɪɨɰɟɫɫ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɮɭɧɤɰɢɣ ɧɚɱɢɧɚɟɬ ɨɬɫɬɚɜɚɬɶ ɨɬ 
ɩɪɨɰɟɫɫɚ ɢɯ ɞɟɝɪɚɞɚɰɢɢ. ɇɟɯɜɚɬɤɚ ɪɟɫɭɪɫɨɜ ɩɪɨɜɨɰɢɪɭɟɬ ɜɧɭɬɪɟɧɧɸɸ ɛɨɪɶɛɭ ɨɪɝɚɧɨɜ. ɇɚɫɬɭɩɚɟɬ ɩɟɪɢɨɞ 
«ɞɟɦɨɤɪɚɬɢɡɚɰɢɢ» (ɞɢɫɝɚɪɦɨɧɢɡɚɰɢɢ) ɟɞɢɧɨɝɨ ɨɪɝɚɧɢɡɦɚ. ȼ ɝɨɫɭɞɚɪɫɬɜɟ ɷɬɨɝɨ ɩɟɪɢɨɞɚ ɚɤɬɢɜɧɨ 
ɮɨɪɦɢɪɭɸɬɫɹ ɨɥɢɝɚɪɯɢɱɟɫɤɢɟ ɤɥɚɧɵ ɢ ɩɨɥɢɬɢɱɟɫɤɢɟ ɩɚɪɬɢɢ, ɤɨɬɨɪɵɟ ɛɨɪɸɬɫɹ ɡɚ ɞɨɫɬɭɩ ɤ ɪɟɫɭɪɫɚɦ ɱɟɪɟɡ 
ɜɥɚɫɬɶ, ɱɟɪɟɡ ɦɨɧɨɩɨɥɢɡɚɰɢɸ ɷɤɨɧɨɦɢɤɢ. Ƚɨɫɭɞɚɪɫɬɜɟɧɧɚɹ ɦɚɲɢɧɚ ɪɚɛɨɬɚɟɬ ɧɚ ɩɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɟ 
ɪɟɫɭɪɫɨɜ ɧɚɪɨɞɚ ɜ ɩɨɥɶɡɭ ɨɥɢɝɚɪɯɨɜ, ɱɟɪɟɡ ɦɟɯɚɧɢɡɦɵ ɩɪɢɜɚɬɢɡɚɰɢɢ. ɋɬɚɞɢɹ «ɞɟɦɨɤɪɚɬɢɢ» ɧɟɢɡɛɟɠɧɨ 
ɩɪɢɜɨɞɢɬ ɤ ɬɢɪɚɧɢɢ. Ɍɟɥɨ ɱɟɥɨɜɟɤɚ ɚɤɬɢɜɧɨ ɬɟɪɹɟɬ ɫɜɨɸ ɮɭɧɤɰɢɨɧɚɥɶɧɨɫɬɶ (ɩɨɞɜɢɠɧɨɫɬɶ, ɩɚɦɹɬɶ ɢ ɬ.ɞ.). 
Ɍɟɥɨ ɧɚɪɨɞɚ ɬɟɪɹɟɬ ɪɟɫɭɪɫɵ ɫɜɨɟɣ ɫɬɪɚɧɵ, ɞɟɝɪɚɞɢɪɭɟɬ ɤɭɥɶɬɭɪɚ, ɧɚɭɤɚ, ɷɤɨɧɨɦɢɤɚ. Ⱦɚɥɟɟ, ɬɟɥɨ ɱɟɥɨɜɟɤɚ 
ɤɚɤ ɟɞɢɧɵɣ ɨɪɝɚɧɢɡɦ ɭɦɢɪɚɟɬ ɢ ɪɚɡɥɚɝɚɟɬɫɹ, ɚ ɬɟɥɨ ɝɨɫɭɞɚɪɫɬɜɚ ɪɚɫɩɚɞɚɟɬɫɹ ɧɚ ɛɨɥɟɟ ɦɟɥɤɢɟ 
ɨɛɪɚɡɨɜɚɧɢɹ ɢɥɢ ɩɨɝɥɨɳɚɟɬɫɹ ɫɨɫɟɞɧɢɦɢ ɝɨɫɭɞɚɪɫɬɜɚɦɢ. ȿɞɢɧɵɣ ɧɚɪɨɞ ɞɪɨɛɢɬɫɹ ɩɨ ɧɚɰɢɨɧɚɥɶɧɨɦɭ 
ɩɪɢɡɧɚɤɭ (ɫɦ. ɪɢɫ.1).  
Ʉɚɤ ɜɟɪɧɭɬɶ ɪɚɫɩɚɞɚɸɳɢɣɫɹ ɨɪɝɚɧɢɡɦ ɜ ɫɬɚɞɢɸ ɟɝɨ ɝɚɪɦɨɧɢɱɧɨɝɨ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ? 

Ⱦɥɹ ɪɟɲɟɧɢɹ ɷɬɨɣ ɡɚɞɚɱɢ ɫɢɫɬɟɦɨɥɨɝɢɹ [1] ɨɩɢɫɵɜɚɟɬ ɛɚɡɨɜɵɟ ɫɢɫɬɟɦɧɵɟ ɩɪɨɰɟɫɫɵ:  
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Ɋɢɫ. 1. ɉɪɢɦɟɪ ɞɟɝɪɚɞɚɰɢɢ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɜɥɚɫɬɢ 

1. ȼɨɩɥɨɳɟɧɢɟ (ɪɨɫɬ) - ɪɚɡɪɭɲɟɧɢɟ 
(ɜɵɞɟɥɟɧɢɟ).  
2. Ɋɟɚɥɢɡɚɰɢɹ ɩɪɟɞɧɚɡɧɚɱɟɧɢɹ 
(ɬɪɚɧɫɮɨɪɦɚɰɢɹ) - ɩɪɟɞɨɬɜɪɚɳɟɧɢɟ 
ɛɨɥɟɡɧɢ (ɛɭɧɬɚ, ɩɪɟɫɬɭɩɥɟɧɢɣ). 
3. ȼɨɫɫɬɚɧɨɜɥɟɧɢɟ (ɢɫɰɟɥɟɧɢɟ) - 
ɪɟɨɪɝɚɧɢɡɚɰɢɹ (ɜɨɡɪɨɠɞɟɧɢɟ). 

Ȼɚɡɨɜɵɣ ɩɪɨɰɟɫɫ ɜɨɡɪɨɠɞɟɧɢɹ ɩɨ 
ɫɜɨɟɣ ɫɭɬɢ ɟɫɬɶ ɩɪɨɰɟɫɫ 
ɩɟɪɟɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɞɟɝɪɚɞɢɪɨɜɚɜɲɟɣ 
ɫɢɫɬɟɦɵ ɜ ɧɨɜɭɸ ɫɢɫɬɟɦɭ, ɫɩɨɫɨɛɧɭɸ 
ɪɟɚɥɢɡɨɜɚɬɶ ɫɜɨɟ ɩɪɟɞɧɚɡɧɚɱɟɧɢɟ. Ⱦɥɹ 
ɱɟɥɨɜɟɤɚ ɷɬɨ ɩɟɪɟɪɨɠɞɟɧɢɟ ɜ ɧɨɜɨɦ 

ɬɟɥɟ. Ⱦɥɹ ɧɚɪɨɞɚ ɷɬɨ ɨɛɪɚɡɨɜɚɧɢɟ ɧɨɜɨɣ ɨɛɳɟɫɬɜɟɧɧɨɣ ɮɨɪɦɵ ɟɞɢɧɟɧɢɹ. ɉɨɞɧɹɬɶɫɹ ɢɡ ɫɨɫɬɨɹɧɢɹ 
ɬɢɪɚɧɢɢ ɢɥɢ ɞɟɦɨɤɪɚɬɢɢ ɤ ɬɟɨɤɪɚɬɢɢ ɜɨɡɦɨɠɧɨ ɬɨɥɶɤɨ ɱɟɪɟɡ ɨɫɨɡɧɚɧɢɟ ɡɚɦɵɫɥɚ Ɍɜɨɪɰɚ.  

3. Ɍɮɭɷ ɮɪɫɛɝɦɠɨɣɺ ɪɩɭɫɠɜɨɩɬɭɺɧɣ ɩɜɵɠɥɭɛ ɮɪɫɛɝɦɠɨɣɺ 

Ɂɚɞɚɱɚ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ – ɛɚɥɚɧɫɢɪɨɜɚɬɶ ɛɚɡɨɜɵɟ ɫɢɫɬɟɦɧɵɟ ɩɪɨɰɟɫɫɵ. Ʉɪɢɬɟɪɢɟɦ ɷɮɮɟɤɬɢɜɧɨɣ 
ɪɚɛɨɬɵ ɨɪɝɚɧɢɡɦɚ ɥɸɛɨɣ ɫɢɫɬɟɦɵ ɹɜɥɹɟɬɫɹ ɫɬɟɩɟɧɶ ɪɟɚɥɢɡɚɰɢɢ ɟɟ ɩɪɟɞɧɚɡɧɚɱɟɧɢɹ ɩɭɬɟɦ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 
ɛɚɥɚɧɫɚ ɜ ɛɚɡɨɜɵɯ ɩɪɨɰɟɫɫɚɯ. Ɉɫɧɨɜɧɨɟ ɜɥɢɹɧɢɟ ɧɚ ɤɚɱɟɫɬɜɨ ɭɩɪɚɜɥɟɧɢɹ ɨɤɚɡɵɜɚɟɬ ɩɨɤɚɡɚɬɟɥɶ 
ɫɨɨɬɧɨɲɟɧɢɹ ɞɨɫɬɨɜɟɪɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɤ ɢɧɮɨɪɦɚɰɢɢ ɢɫɤɚɠɟɧɧɨɣ, ɭɬɪɚɱɟɧɧɨɣ, ɧɟɚɤɬɭɚɥɶɧɨɣ (ɫɦ. ɲɤɚɥɭ 
ȿ ɧɚ ɪɢɫ.1). ȿɠɟɫɭɬɨɱɧɵɣ, ɟɠɟɧɟɞɟɥɶɧɵɣ, ɟɠɟɦɟɫɹɱɧɵɣ ɢ ɟɠɟɝɨɞɧɵɣ ɰɢɤɥɵ ɩɪɨɰɟɞɭɪ ɭɩɪɚɜɥɟɧɢɹ ɟɫɬɶ 
ɩɪɨɰɟɫɫ ɜɨɫɩɪɢɹɬɢɹ ɢɧɮɨɪɦɚɰɢɢ, ɟɟ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɜ ɞɨɤɭɦɟɧɬɵ ɢ ɞɚɥɟɟ ɜ ɭɩɪɚɜɥɹɸɳɢɟ ɫɬɢɦɭɥɵ. ȼ 
ɧɚɫɬɨɹɳɟɦ ɞɨɤɥɚɞɟ ɬɪɟɛɭɟɬɫɹ ɫɞɟɥɚɬɶ ɚɤɰɟɧɬ ɧɚ ɬɨɦ, ɱɬɨ ɝɥɚɜɧɵɦ ɡɚɞɚɧɢɟɦ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɟɫɬɶ:  

- ɫɧɚɛɠɟɧɢɟ ɩɟɪɫɨɧɚɥɚ ɚɤɬɭɚɥɶɧɨɣ ɢ ɞɨɫɬɨɜɟɪɧɨɣ ɢɧɮɨɪɦɚɰɢɟɣ;  

- ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɚɹ ɩɨɞɞɟɪɠɤɚ ɩɪɨɰɟɫɫɚ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɩɟɪɫɨɧɚɥɨɦ ɢɧɮɨɪɦɚɰɢɢ. ɉɨɞɞɟɪɠɤɚ 
ɧɟɨɛɯɨɞɢɦɵɦɢ ɤɪɢɬɟɪɢɹɦɢ, ɫɩɨɫɨɛɫɬɜɭɸɳɢɦɢ ɝɚɪɦɨɧɢɡɚɰɢɢ ɛɚɡɨɜɵɯ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɩɪɨɰɟɫɫɨɜ.  

4. Ƚɶɝɩɟɶ 

ɉɪɨɰɟɫɫ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɨɲɢɛɨɱɧɨ ɜɨɫɩɪɢɧɢɦɚɸɬ ɤɚɤ ɩɪɨɰɟɫɫ «ɩɪɢɞɭɦɵɜɚɧɢɹ» ɫɨɡɞɚɜɚɟɦɨɣ ɫɢɫɬɟɦɵ. 
ɋɨɜɪɟɦɟɧɧɨɟ ɧɚɭɱɧɨɟ ɬɜɨɪɱɟɫɬɜɨ ɬɨɥɶɤɨ ɬɨɝɞɚ ɫɬɚɧɟɬ ɷɮɮɟɤɬɢɜɧɵɦ, ɤɨɝɞɚ ɩɪɨɟɤɬɢɪɨɜɳɢɤɢ ɩɨɣɦɭɬ, ɱɬɨ 
ɩɪɨɰɟɫɫ ɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɥɸɛɨɣ ɫɢɫɬɟɦɵ ɟɫɬɶ ɩɨɩɵɬɤɚ ɩɨɡɧɚɬɶ ɡɚɦɵɫɟɥ Ɍɜɨɪɰɚ, ɚ 
ɩɪɨɰɟɫɫ ɢɧɠɟɧɟɪɧɨɣ ɪɟɚɥɢɡɚɰɢɢ ɮɭɧɤɰɢɣ ɫɨɡɞɚɜɚɟɦɨɣ ɫɢɫɬɟɦɵ ɟɫɬɶ ɩɪɨɰɟɫɫ ɫɨɬɜɨɪɱɟɫɬɜɚ ɫ Ɍɜɨɪɰɨɦ, 
ɝɞɟ ɥɸɞɢ ɩɵɬɚɸɬɫɹ ɪɟɚɥɢɡɨɜɚɬɶ ɡɚɦɵɫɟɥ Ɍɜɨɪɰɚ ɧɚɢɥɭɱɲɢɦ ɨɛɪɚɡɨɦ.  

ȼɣɜɦɣɩɞɫɛɯɣɺ 

1. Ȼɨɝɞɚɧɨɜ Ⱥ.Ⱥ. Ɉɱɟɪɤɢ ɨɪɝɚɧɢɡɚɰɢɨɧɧɨɣ ɧɚɭɤɢ.  СЭЭp://ааа.ЮТМ.ЮЧЧ.ЫЮ/pЮЬЭвЧ/ХТЛ/ЛШРНКЧШЯ.ЫЮ.СЭЦХ 

Ƀɨɯɩɫɧɛɱɣɺ ɩɜ ɛɝɭɩɫɠ 

ȼɢɬɚɥɢɣ Ʉɨɫɫ – ɂɉɆɆɋ ɇȺɇ ɍɤɪɚɢɧɵ, ɫɬɚɪɲɢɣ ɧɚɭɱɧɵɣ ɫɨɬɪɭɞɧɢɤ, ɩɟɪ. Ɇɨɬɨɪɧɵɣ 5\7, ɤɜ.25, Ʉɢɟɜ, 
ɍɤɪɚɢɧɚ, 03083; О-mail: vkoss@ukr.net 
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ȻȽɍɉɇȻɍɃɒɀɌɅɉɀ ɊɉɌɍɋɉɀɈɃɀ ɍɀɋɇɃɈɉɆɉȾɃɒɀɌɅɃɐ ɉɈɍɉɆɉȾɃɄ 

ȿɧɣɭɫɣɤ Ɇɛɨɟɸ, Ȼɨɟɫɠɤ Ɍɨɛɫɬɥɣɤ 

Ⱥɧɧɨɬɚɰɢɹ: ɉɪɟɞɫɬɚɜɥɟɧ ɩɨɞɯɨɞ ɤ ɚɜɬɨɦɚɬɢɱɟɫɤɨɦɭ ɫɨɡɞɚɧɢɸ ɬɟɪɦɢɧɨɥɨɝɢɱɟɫɤɢɯ ɨɧɬɨɥɨɝɢɣ ɧɚ 
ɨɫɧɨɜɟ ɚɧɚɥɢɡɚ ɦɚɫɫɢɜɨɜ ɬɟɤɫɬɨɜ ɩɨ ɜɵɛɪɚɧɧɨɣ ɩɪɨɛɥɟɦɚɬɢɤɟ. ɉɨɞɯɨɞ ɛɚɡɢɪɭɟɬɫɹ ɧɚ ɩɪɢɦɟɧɟɧɢɢ 
ɤɨɦɩɚɤɬɢɮɢɰɢɪɨɜɚɧɧɵɯ ɝɪɚɮɨɜ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɜɢɞɢɦɨɫɬɢ ɞɥɹ ɬɟɪɦɢɧɨɜ, ɚ ɬɚɤɠɟ ɚɜɬɨɦɚɬɢɱɟɫɤɨɦ 
ɭɫɬɚɧɨɜɥɟɧɢɢ ɫɜɹɡɟɣ ɦɟɠɞɭ ɧɢɦɢ  

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɝɪɚɮ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɜɢɞɢɦɨɫɬɢ, ɫɟɬɶ ɢɟɪɚɪɯɢɢ ɬɟɪɦɢɧɨɜ, ɬɟɪɦɢɧɨɥɨɝɢɱɟɫɤɚɹ 
ɨɧɬɨɥɨɝɢɹ, ɬɟɤɫɬɨɜɵɣ ɤɨɪɩɭɫ 

Ƚɝɠɟɠɨɣɠ 

Ⱦɥɹ ɪɟɲɟɧɢɹ ɚɤɬɭɚɥɶɧɵɯ  ɡɚɞɚɱ ɩɨɫɬɪɨɟɧɢɹ ɨɧɬɨɥɨɝɢɣ (ɞɟɬɚɥɶɧɨɣ ɮɨɪɦɚɥɢɡɚɰɢɢ ɜɵɛɪɚɧɧɵɯ ɨɛɥɚɫɬɟɣ 
ɡɧɚɧɢɣ) ɬɪɟɛɭɟɬɫɹ ɩɪɨɜɟɞɟɧɢɟ ɤɨɦɩɥɟɤɫɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ,  ɨɩɪɟɞɟɥɟɧɧɵɦ ɷɬɚɩɨɦ ɤɨɬɨɪɵɯ ɹɜɥɹɟɬɫɹ 
ɩɨɫɬɪɨɟɧɢɟ ɫɥɨɜɚɪɧɵɯ ɧɨɦɟɧɤɥɚɬɭɪ, ɬɟɡɚɭɪɭɫɨɜ. ɗɮɮɟɤɬɢɜɧɵɣ ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɨɬɛɨɪ ɨɬɞɟɥɶɧɵɯ 
ɬɟɪɦɢɧɨɜ ɞɥɹ ɬɚɤɢɯ ɤɨɧɫɬɪɭɤɰɢɣ –  ɧɟ ɪɟɲɟɧɧɚɹ ɨɤɨɧɱɚɬɟɥɶɧɨ ɡɚɞɚɱɚ, ɚ ɩɪɨɛɥɟɦɚ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ 
ɩɨɫɬɪɨɟɧɢɹ ɫɟɬɟɣ ɢɡ ɬɚɤɢɯ ɬɟɪɦɢɧɨɜ ɞɨ ɫɢɯ ɩɨɪ ɨɫɬɚɟɬɫɹ ɨɬɤɪɵɬɨɣ. Ʉɚɤ ɬɟɪɦɢɧɨɥɨɝɢɱɟɫɤɭɸ ɨɫɧɨɜɭ ɞɥɹ 
ɮɨɪɦɢɪɨɜɚɧɢɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɬɟɪɦɢɧɨɥɨɝɢɱɟɫɤɨɣ ɨɧɬɨɥɨɝɢɢ ɩɪɟɞɥɚɝɚɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɬɶ ɫɟɬɶ 
ɟɫɬɟɫɬɜɟɧɧɨɣ ɢɟɪɚɪɯɢɢ ɬɟɪɦɢɧɨɜ (ɋȿɂɌ), ɤɨɬɨɪɚɹ ɛɚɡɢɪɭɟɬɫɹ ɧɚ ɢɧɮɨɪɦɚɰɢɨɧɧɨ-ɡɧɚɱɢɦɵɯ ɷɥɟɦɟɧɬɚɯ 
ɬɟɤɫɬɚ, ɨɩɨɪɧɵɯ ɫɥɨɜɚɯ ɢ ɫɥɨɜɨɫɨɱɟɬɚɧɢɹɯ [Ʌɚɧɞɷ, 2014].   

Ɋɩɬɭɛɨɩɝɥɛ ɢɛɟɛɲɣ 

Ɉɩɨɪɧɵɟ ɫɥɨɜɚ ɢ ɫɥɨɜɨɫɨɱɟɬɚɧɢɹ ɜ ɬɟɨɪɢɢ ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ ɩɨɢɫɤɚ  ɜɵɛɢɪɚɸɬɫɹ ɫ ɭɱɟɬɨɦ ɬɚɤɨɝɨ ɢɯ 
ɫɜɨɣɫɬɜɚ, ɤɚɤ ɞɢɫɤɪɢɦɢɧɚɧɬɧɚɹ ɫɢɥɚ. ȼɦɟɫɬɟ ɫ ɬɟɦ, ɨɞɧɨɝɨ ɷɬɨɝɨ ɫɜɨɣɫɬɜɚ ɱɚɫɬɨ ɨɤɚɡɵɜɚɟɬɫɹ 
ɧɟɞɨɫɬɚɬɨɱɧɨ ɞɥɹ ɨɬɪɚɠɟɧɢɹ ɫɨɞɟɪɠɚɧɢɹ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ. ɂɧɨɝɞɚ ɫɥɨɜɚ ɫ ɧɢɡɤɨɣ ɞɢɫɤɪɢɦɢɧɚɧɬɧɨɣ 
ɫɢɥɨɣ, ɜ ɱɚɫɬɧɨɫɬɢ, ɧɚɢɛɨɥɟɟ ɱɚɫɬɨɬɧɵɟ ɫɥɨɜɚ ɢɡ ɜɵɛɪɚɧɧɨɣ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ (ɧɚɩɪɢɦɟɪ, ɫɥɨɜɚ 
«Web», «Search», «Text» ɜ ɤɨɪɩɭɫɟ ɬɟɤɫɬɨɜ ɩɨ ɬɟɦɚɬɢɤɟ ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ ɩɨɢɫɤɚ) ɨɤɚɡɵɜɚɸɬɫɹ 
ɜɚɠɧɟɣɲɢɦɢ ɞɥɹ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ ɡɚɞɚɱɢ. ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɞɥɹ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɜɵɹɜɥɟɧɢɹ 
ɬɟɪɦɢɧɨɥɨɝɢɱɟɫɤɨɣ ɫɟɬɟɜɨɣ ɨɫɧɨɜɵ ɩɪɢ ɩɨɫɬɪɨɟɧɢɢ ɨɧɬɨɥɨɝɢɣ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ ɩɪɟɞɥɚɝɚɟɬɫɹ 
ɢɫɩɨɥɶɡɨɜɚɬɶ ɫɟɬɢ ɟɫɬɟɫɬɜɟɧɧɵɯ ɢɟɪɚɪɯɢɣ ɬɟɪɦɢɧɨɜ, ɛɚɡɢɪɭɸɳɟɣɫɹ ɧɚ ɤɨɧɬɟɧɬɟ ɚɧɧɨɬɚɰɢɣ ɧɚɭɱɧɵɯ 
ɫɬɚɬɟɣ ɜɵɛɪɚɧɧɨɣ ɧɚɩɪɚɜɥɟɧɧɨɫɬɢ. ɋɜɹɡɢ ɜ ɬɚɤɨɣ ɫɟɬɢ ɨɩɪɟɞɟɥɹɸɬɫɹ ɟɫɬɟɫɬɜɟɧɧɵɦ ɜɡɚɢɦɧɵɦ 
ɩɨɥɨɠɟɧɢɟɦ ɫɥɨɜ ɢ ɫɥɨɜɨɫɨɱɟɬɚɧɢɣ, ɤɨɬɨɪɵɟ ɷɤɫɬɪɚɝɢɪɭɸɬɫɹ ɢɡ ɬɟɤɫɬɨɜ. Ɍɚɤɚɹ ɫɟɬɶ, ɫɨɡɞɚɜɚɟɦɚɹ 
ɩɨɥɧɨɫɬɶɸ ɚɜɬɨɦɚɬɢɱɟɫɤɢ, ɦɨɠɟɬ ɪɚɫɫɦɚɬɪɢɜɚɬɶɫɹ ɤɚɤ ɨɫɧɨɜɚ ɞɥɹ ɞɚɥɶɧɟɣɲɟɝɨ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ 
ɮɨɪɦɢɪɨɜɚɧɢɹ ɬɟɪɦɢɧɨɥɨɝɢɱɟɫɤɨɣ ɨɧɬɨɥɨɝɢɢ ɫ ɭɱɚɫɬɢɟɦ ɷɤɫɩɟɪɬɨɜ. 

ɇɠɭɩɟɣɥɛ ɯɩɫɧɣɫɩɝɛɨɣɺ ɌɀɃɍ 

Ɇɟɬɨɞɢɤɚ ɮɨɪɦɢɪɨɜɚɧɢɹ ɫɟɬɢ ɟɫɬɟɫɬɜɟɧɧɵɯ ɢɟɪɚɪɯɢɣ ɬɟɪɦɢɧɨɜ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ ɪɟɚɥɢɡɚɰɢɸ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɲɚɝɨɜ, ɨɯɜɚɬɵɜɚɸɳɟɣ ɩɪɟɞɜɚɪɢɬɟɥɶɧɭɸ ɨɛɪɚɛɨɬɤɭ ɢɫɯɨɞɧɨɝɨ ɬɟɤɫɬɚ, ɨɩɪɟɞɟɥɟɧɢɟ ɢ 
ɫɨɪɬɢɪɨɜɤɭ ɬɟɪɦɢɧɨɜ, ɜɵɛɨɪ ɢɡ ɧɢɯ ɧɟɨɛɯɨɞɢɦɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɧɚɢɛɨɥɟɟ ɜɟɫɨɦɵɯ, ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɟ 
ɩɨɫɬɪɨɟɧɢɟ ɋȿɂɌ ɢ ɟɟ ɨɬɨɛɪɚɠɟɧɢɟ. Ɋɚɫɫɦɨɬɪɢɦ ɷɬɢ ɲɚɝɢ ɛɨɥɟɟ ɩɨɞɪɨɛɧɨ. ȼ ɧɚɱɚɥɟ ɮɨɪɦɢɪɭɟɬɫɹ 

ɢɫɯɨɞɧɵɣ ɬɟɤɫɬɨɜɵɣ ɤɨɪɩɭɫ. Ʉɚɤ ɩɪɢɦɟɪ ɬɚɤɨɝɨ ɤɨɪɩɭɫɚ ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɚɧɧɨɬɚɰɢɢ ɷɥɟɤɬɪɨɧɧɵɯ  
ɩɪɟɩɪɢɧɬɨɜ Arxiv (http://arxiv.org) ɩɨ ɬɟɦɚɬɢɤɟ ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ ɩɨɢɫɤɚ (ɪɭɛɪɢɤɚ csir, ɫɜɵɲɟ 500 
ɞɨɤɭɦɟɧɬɨɜ ɡɚ 5 ɥɟɬ). ɉɪɟɞɜɚɪɢɬɟɥɶɧɚɹ ɨɛɪɚɛɨɬɤɚ ɬɚɤɨɝɨ ɬɟɤɫɬɨɜɨɝɨ ɤɨɪɩɭɫɚ ɩɪɟɞɭɫɦɚɬɪɢɜɚɥɚ ɜɵɞɟɥɟɧɢɟ 
ɮɪɚɝɦɟɧɬɨɜ ɬɟɤɫɬɨɜ (ɨɬɞɟɥɶɧɵɯ ɚɧɧɨɬɚɰɢɣ, ɚɛɡɚɰɟɜ, ɩɪɟɞɥɨɠɟɧɢɣ, ɫɥɨɜ), ɢɫɤɥɸɱɟɧɢɟ ɧɟɬɟɤɫɬɨɜɵɯ 
ɫɢɦɜɨɥɨɜ, ɨɬɫɟɱɟɧɢɟ ɮɥɟɤɬɢɜɧɵɯ ɨɤɨɧɱɚɧɢɣ (ɫɬɟɦɦɢɧɝ). ɇɚ ɜɬɨɪɨɦ ɷɬɚɩɟ ɤɚɠɞɨɦɭ ɨɬɞɟɥɶɧɨɦɭ ɬɟɪɦɢɧɭ ɢɡ 
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ɬɟɤɫɬɚ (ɫɥɨɜɭ, ɛɢɝɪɚɦɦɟ ɢɥɢ ɬɪɢɝɪɚɦɦɟ) ɫɬɚɜɢɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɟ ɨɰɟɧɤɚ ɢɯ ɞɢɫɤɪɢɦɢɧɚɧɬɧɚɹ ɫɢɥɚ, ɚ 
ɢɦɟɧɧɨ  TFIDF, ɤɨɬɨɪɚɹ ɜ ɤɚɧɨɧɢɱɟɫɤɨɦ ɜɢɞɟ ɪɚɜɧɚ ɩɪɨɢɡɜɟɞɟɧɢɸ ɱɚɫɬɨɬɵ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɬɟɪɦɢɧɚ 
(Term Frequency) ɜ ɮɪɚɝɦɟɧɬɟ ɬɟɤɫɬɚ ɧɚ ɞɜɨɢɱɧɵɣ ɥɨɝɚɪɢɮɦ ɨɬ ɜɟɥɢɱɢɧɵ, ɨɛɪɚɬɧɨɣ ɤ ɤɨɥɢɱɟɫɬɜɭ 
ɮɪɚɝɦɟɧɬɨɜ ɬɟɤɫɬɚ, ɜ ɤɨɬɨɪɵɯ ɷɬɨɬ ɬɟɪɦɢɧ  ɜɫɬɪɟɬɢɥɫɹ (Inverse Document Frequency) [Salton, 1983].  

ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ TFIDF – ɧɟ ɟɞɢɧɫɬɜɟɧɧɵɣ ɦɟɬɨɞ ɞɥɹ ɜɵɱɢɫɥɟɧɢɹ ɜɟɫɨɜɵɯ ɡɧɚɱɟɧɢɣ ɬɟɪɦɢɧɨɜ. 
Ɇɨɝɭɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɬɚɤɠɟ ɪɚɡɥɢɱɧɵɟ ɞɢɫɩɟɪɫɢɨɧɧɵɟ ɢ ɜɟɫɨɜɵɟ ɨɰɟɧɤɢ, ɲɢɪɨɤɨ ɩɪɢɦɟɧɹɟɦɵɟ ɜ 
ɩɪɚɤɬɢɤɟ ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ ɩɨɢɫɤɚ. Ɂɚɬɟɦ ɞɥɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ ɬɟɪɦɢɧɨɜ ɢ ɢɯ ɜɟɫɨɜɵɯ ɡɧɚɱɟɧɢɣ ɩɨ 
TFIDF ɫɬɪɨɹɬɫɹ ɤɨɦɩɚɤɬɢɮɢɰɢɪɨɜɚɧɧɵɟ ɝɪɚɮɵ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɜɢɞɢɦɨɫɬɢ (CHVG) [Luque, 2009], [Ʌɚɧɞɷ, 
2014] ɢ ɜɵɩɨɥɧɹɟɬɫɹ ɩɟɪɟɨɩɪɟɞɟɥɟɧɢɟ ɜɟɫɨɜɵɯ ɡɧɚɱɟɧɢɣ ɫɥɨɜ ɭɠɟ ɩɨ ɷɬɨɦɭ ɚɥɝɨɪɢɬɦɭ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ 
ɭɱɢɬɵɜɚɬɶ ɜ ɞɚɥɶɧɟɣɲɟɦ ɤɪɨɦɟ ɬɟɪɦɢɧɨɜ ɫ ɛɨɥɶɲɨɣ ɞɢɫɤɪɢɦɢɧɚɧɬɧɨɣ ɫɢɥɨɣ ɬɚɤɠɟ ɜɵɫɨɤɨɱɚɫɬɨɬɧɵɟ 
ɬɟɪɦɢɧɵ, ɢɦɟɸɳɢɟ ɛɨɥɶɲɨɟ ɡɧɚɱɟɧɢɟ ɞɥɹ ɨɛɳɟɣ ɬɟɦɚɬɢɤɢ. ȼ ɤɚɱɟɫɬɜɟ ɜɟɫɨɜɵɯ ɨɰɟɧɨɤ ɨɬɞɟɥɶɧɵɯ ɫɥɨɜ ɜ 
ɞɚɥɶɧɟɣɲɟɦ ɢɫɩɨɥɶɡɭɸɬɫɹ ɫɬɟɩɟɧɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɢɦ ɭɡɥɨɜ. ɉɨɫɥɟ ɷɬɨɝɨ ɜɫɟ ɬɟɪɦɢɧɵ ɬɟɤɫɬɚ 
ɫɨɪɬɢɪɭɸɬɫɹ ɩɨ ɭɛɵɜɚɧɢɸ ɪɚɫɫɱɢɬɚɧɧɵɯ ɜɟɫɨɜɵɯ ɡɧɚɱɟɧɢɣ CHVG. Ⱦɚɥɶɧɟɣɲɟɦɭ ɚɧɚɥɢɡɭ ɧɟ ɩɨɞɥɟɠɚɬ 
ɬɟɪɦɢɧɵ ɢɡ ɬɚɤ ɧɚɡɵɜɚɟɦɨɝɨ ɫɬɨɩ-ɫɥɨɜɚɪɹ, ɹɜɥɹɸɳɢɟɫɹ ɜɚɠɧɵɦɢ ɞɥɹ ɫɜɹɡɧɨɫɬɢ ɬɟɤɫɬɚ, ɧɨ ɧɟ ɧɟɫɭɳɢɟ 
ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɧɚɝɪɭɡɤɢ. ɂɫɩɨɥɶɡɭɟɦɵɣ ɚɜɬɨɪɚɦɢ ɫɬɨɩ-ɫɥɨɜɚɪɶ ɛɵɥ ɩɨɫɬɪɨɟɧ ɧɚ ɨɫɧɨɜɟ ɪɚɡɥɢɱɧɵɯ 
ɫɬɨɩ-ɫɥɨɜɚɪɟɣ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɜ ɞɨɫɬɭɩɧɨɦ ɜɢɞɟ ɧɚ ɪɚɡɥɢɱɧɵɯ ɜɟɛ-ɪɟɫɭɪɫɚɯ. ɗɤɫɩɟɪɬɧɵɦ ɦɟɬɨɞɨɦ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɧɟɨɛɯɨɞɢɦɵɣ ɪɚɡɦɟɪ ɋȿɂɌ,  ɩɨɫɥɟ ɱɟɝɨ ɜɵɛɢɪɚɟɬɫɹ  ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ ɤɨɥɢɱɟɫɬɜɨ 
ɭɧɢɝɪɚɦɦ (ɟɞɢɧɢɱɧɵɯ ɫɥɨɜ), ɛɢɝɪɚɦɦ ɢ ɬɪɢɝɪɚɦɦ ɫ ɧɚɢɛɨɥɶɲɢɦɢ ɜɟɫɨɜɵɦɢ ɡɧɚɱɟɧɢɹɦɢ ɩɨ CHVG. ɂɡ 
ɨɬɨɛɪɚɧɧɵɯ ɬɟɪɦɢɧɨɜ ɫɬɪɨɹɬɫɹ ɫɟɬɢ ɟɫɬɟɫɬɜɟɧɧɵɯ ɢɟɪɚɪɯɢɣ ɬɟɪɦɢɧɨɜ, ɜ ɤɨɬɨɪɵɯ ɤɚɤ ɭɡɥɵ 
ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɫɚɦɢ ɬɟɪɦɢɧɵ, ɚ ɫɜɹɡɢ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɵɦ ɜɯɨɠɞɟɧɢɹɦ ɨɞɧɢɯ ɬɟɪɦɢɧɨɜ ɜ 
ɞɪɭɝɢɟ. ɇɚ ɩɨɫɥɟɞɧɟɦ ɷɬɚɩɟ ɮɨɪɦɢɪɨɜɚɧɢɹ ɋȿɂɌ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɟɟ ɜɢɡɭɚɥɢɡɚɰɢɹ ɝɪɚɮɨɜ. ɇɚ ɪɢɫ. 1 
ɩɪɢɜɟɞɟɧɚ ɜɢɡɭɚɥɢɡɚɰɢɹ ɮɪɚɝɦɟɧɬɨɜ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ ɋȿɂɌ ɜ  ɜɢɞɟ ɪɚɞɢɚɥɶɧɵɯ ɞɢɚɝɪɚɦɦ, ɩɨɥɭɱɢɜɲɢɯ 
ɫɟɝɨɞɧɹ ɲɢɪɨɤɨɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɜ ɨɛɥɚɫɬɢ ɢɡɭɱɟɧɢɹ ɢɧɨɫɬɪɚɧɧɵɦ ɹɡɵɤɚɦ. 

Ɋɢɫ. 1.  ȼɢɡɭɚɥɢɡɚɰɢɹ ɮɪɚɝɦɟɧɬɨɜ ɋȿɂɌ ɜ ɜɢɞɟ ɪɚɞɢɚɥɶɧɵɯ ɞɢɚɝɪɚɦɦ 

ɋɛɨɡɣɫɩɝɛɨɣɠ ɮɢɦɩɝ ɌɀɃɍ 

Ɋɚɧɠɢɪɨɜɚɧɢɟ ɭɡɥɨɜ ɜ ɋȿɂɌ ɜɨɡɦɨɠɧɨ ɩɨ ɫɜɨɣɫɬɜɚɦ, ɨɛɭɫɥɚɜɥɢɜɚɟɦɵɦ ɫɟɬɟɜɨɣ ɫɬɪɭɤɬɭɪɨɣ, ɫɫɵɥɤɚɦɢ. 
ɇɚɩɪɢɦɟɪ, ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɚɜɬɨɪɢɬɟɬɧɨɫɬɢ ɭɡɥɚ ɤɚɤ ɫɥɨɜɚ – ɢɫɬɨɱɧɢɤɚ ɩɨɪɨɠɞɟɧɢɹ ɫɥɨɜɨɫɨɱɟɬɚɧɢɣ ɢɥɢ 
ɤɚɤ ɫɨɫɬɚɜɧɨɝɨ ɬɟɪɦɢɧɚ, ɫɨɫɬɨɹɳɟɝɨ ɢɡ ɨɬɞɟɥɶɧɵɯ ɜɚɠɧɵɯ ɫɥɨɜ, ɦɨɠɧɨ ɚɧɚɥɢɡɢɪɨɜɚɬɶ ɋȿɂɌ, ɜɵɛɢɪɚɹ 
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ɩɪɢ ɷɬɨɦ ɧɚɢɛɨɥɟɟ ɜɚɠɧɵɯ «ɚɜɬɨɪɨɜ» ɢɥɢ «ɯɚɛɨɜ». Ⱦɥɹ ɪɟɲɟɧɢɹ ɷɬɨɣ ɡɚɞɚɱɢ ɩɪɟɞɥɚɝɚɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɬɶ 
ɢɡɜɟɫɬɧɵɣ ɚɥɝɨɪɢɬɦ ɪɚɧɠɢɪɨɜɚɧɢɹ ɜɟɛ-ɫɬɪɚɧɢɰ, ɨɫɧɨɜɚɧɧɵɯ ɧɚ ɫɜɹɡɹɯ, HITS (СвpОЫХТЧФ ТЧНЮМОН ЭШpТМ 
search), ɩɪɟɞɥɨɠɟɧɧɵɣ Ⱦɠ. Ʉɥɟɣɧɛɟɪɝɨɦ [Kleinberg, 1998], ɤɨɬɨɪɵɣ ɦɨɠɟɬ ɩɪɢɦɟɧɹɬɶɫɹ, ɧɚɩɪɢɦɟɪ, ɧɚɪɹɞɭ 
ɫ ɚɥɝɨɪɢɬɦɚɦɢ PageRank (ɜ ɷɬɨɦ ɫɥɭɱɚɟ – ɨɰɟɧɤɚ ɟɞɢɧɫɬɜɟɧɧɚɹ, ɢɧɬɟɝɪɢɪɨɜɚɧɧɚɹ) ɢɥɢ Salsa (ɷɬɨɬ ɦɟɬɨɞ 
ɢɞɟɚɥɶɧɨ ɩɨɞɯɨɞɢɬ ɞɥɹ ɛɢɝɪɚɮɨɜ, ɚ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɣ ɧɚɦɢ ɝɪɚɮ – ɬɪɟɯɭɪɨɜɧɟɜɵɣ).  

Ⱥɥɝɨɪɢɬɦ HITS ɨɛɟɫɩɟɱɢɜɚɟɬ ɜɵɛɨɪ ɢɡ ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ ɦɚɫɫɢɜɚ ɥɭɱɲɢɯ «ɚɜɬɨɪɨɜ» (ɭɡɥɨɜ, ɧɚ ɤɨɬɨɪɵɟ 
ɜɜɟɞɭɬ ɫɫɵɥɤɢ) ɢ «ɩɨɫɪɟɞɧɢɤɨɜ» (ɭɡɥɨɜ, ɨɬ ɤɨɬɨɪɵɯ ɢɞɭɬ ɫɫɵɥɤɢ ɜɤɥɸɱɟɧɢɹ). ȼ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɦ ɫɥɭɱɚɟ 
ɬɟɪɦɢɧ ɹɜɥɹɟɬɫɹ ɯɨɪɨɲɢɦ ɩɨɫɪɟɞɧɢɤɨɦ, ɟɫɥɢ ɨɬ ɧɟɝɨ ɢɞɭɬ ɫɜɹɡɢ ɧɚ ɜɚɠɧɵɟ ɫɥɨɜɨɫɨɱɟɬɚɧɢɹ, ɢ ɧɚɨɛɨɪɨɬ, 
ɬɟɪɦɢɧ (ɫɥɨɜɨɫɨɱɟɬɚɧɢɟ) ɹɜɥɹɟɬɫɹ ɯɨɪɨɲɢɦ ɚɜɬɨɪɨɦ, ɟɫɥɢ ɧɚ ɧɟɝɨ ɜɟɞɭɬ ɫɜɹɡɢ ɨɬ ɜɚɠɧɵɯ ɚɜɬɨɪɨɜ. ȼ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɚɥɝɨɪɢɬɦɨɦ HITS ɞɥɹ ɤɚɠɞɨɝɨ ɭɡɥɚ ɫɟɬɢ 

jv  ɪɟɤɭɪɫɢɜɧɨ ɜɵɱɢɫɥɹɟɬɫɹ ɟɝɨ ɡɧɚɱɢɦɨɫɬɶ ɤɚɤ 

ɚɜɬɨɪɚ  ja v  ɢ ɩɨɫɪɟɞɧɢɤɚ  jh v  ɩɨ ɮɨɪɦɭɥɚɦ:  

ȼ ɞɚɧɧɵɯ ɮɨɪɦɭɥɚɯ ɫɭɦɦɢɪɨɜɚɧɢɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɜɫɟɦ ɭɡɥɚɦ, ɤɨɬɨɪɵɟ ɫɫɵɥɚɸɬɫɹ (ɢɥɢ ɧɚ ɤɨɬɨɪɵɟ 
ɫɫɵɥɚɸɬɫɹ – ɜɨ ɜɬɨɪɨɣ ɮɨɪɦɭɥɟ) ɧɚ ɞɚɧɧɵɣ ɭɡɟɥ. 

ɇɚɢɛɨɥɟɟ ɢɧɬɟɪɟɫɧɵɦɢ ɫ ɫɟɦɚɧɬɢɱɟɫɤɨɣ ɬɨɱɤɢ ɡɪɟɧɢɹ ɜ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ ɋȿɂɌ ɨɤɚɡɚɥɢɫɶ ɭɡɥɵ ɫ 
ɧɚɢɛɨɥɶɲɢɦ ɡɧɚɱɟɧɢɟɦ ɚɜɬɨɪɫɬɜɚ ɢ ɩɨɫɪɟɞɧɢɱɟɫɬɜɚ.  

Ƚɶɺɝɦɠɨɣɠ ɛɬɬɩɱɣɛɭɣɝɨɶɰ ɬɝɺɢɠɤ  

Ɋɚɫɫɦɚɬɪɢɜɚɟɦɵɟ ɜ ɩɪɟɞɥɨɠɟɧɧɨɣ ɦɨɞɟɥɢ ɋȿɂɌ ɫɜɹɡɢ ɹɜɥɹɸɬɫɹ ɧɚɩɪɚɜɥɟɧɧɵɦɢ ɢ ɦɨɝɭɬ 
ɪɚɫɫɦɚɬɪɢɜɚɬɶɫɹ ɤɚɤ ɨɬɧɨɲɟɧɢɹ «ɨɛɳɟɟ-ɱɚɫɬɧɨɟ» ɩɪɢ ɩɨɫɬɪɨɟɧɢɢ ɨɛɳɟɣ ɨɧɬɨɥɨɝɢɢ. ȼɦɟɫɬɟ ɫ ɬɟɦ, 
ɩɨɫɬɪɨɟɧɧɚɹ ɫɟɬɶ ɋȿɂɌ ɦɨɠɟɬ ɪɚɫɫɦɚɬɪɢɜɚɬɶɫɹ ɤɚɤ ɨɫɧɨɜɚ ɞɥɹ ɮɨɪɦɢɪɨɜɚɧɢɹ ɞɪɭɝɢɯ ɫɜɹɡɟɣ ɦɟɠɞɭ ɟɟ 
ɭɡɥɚɦɢ. ȿɫɥɢ ɨɛɨɡɧɚɱɢɬɶ ɦɚɬɪɢɰɭ ɢɧɰɢɞɟɧɬɧɨɫɬɢ ɋȿɂɌ ɛɭɤɜɨɣ A , ɬɨ ɦɚɬɪɢɰɵ TAA  ɢ TA A  ɛɭɞɭɬ 
ɨɬɪɚɠɚɬɶ ɫɜɹɡɢ ɜɯɨɠɞɟɧɢɹ ɬɚɤɢɯ ɬɢɩɨɜ: ɟɫɥɢ ɞɜɚ ɬɟɪɦɢɧɚ-ɭɡɥɚ ɞɚɧɧɨɣ ɫɟɬɢ ia  ɢ ja  ɩɨɪɨɠɞɚɸɬ ɬɪɟɬɢɣ 

ɬɟɪɦɢɧ ,ka ɬɨ ɛɭɞɟɦ ɫɱɢɬɚɬɶ, ɱɬɨ ɬɚɤɢɟ ɬɟɪɦɢɧɵ ɫɜɹɡɚɧɵ  ɚɫɫɨɰɢɚɬɢɜɧɨɣ ɫɜɹɡɶɸ, ɧɚɡɨɜɟɦ ɟɟ 
ɚɫɫɨɰɢɚɬɢɜɧɨɣ ɫɜɹɡɶɸ ɩɟɪɜɨɝɨ ɪɨɞɚ (ɪɢɫ. 2 ɚ); ɟɫɥɢ ɞɜɚ ɬɟɪɦɢɧɚ-ɭɡɥɚ ɞɚɧɧɨɣ ɫɟɬɢ ia  ɢ ja  ɩɨɪɨɠɞɚɸɬɫɹ 

ɬɪɟɬɶɢɦ ɬɟɪɦɢɧɨɦ ,ka , ɤɨɬɨɪɵɣ ɬɚɤɠɟ ɜɯɨɞɢɬ ɜ ɞɚɧɧɭɸ ɫɟɬɶ, ɬɨ ɛɭɞɟɦ ɫɱɢɬɚɬɶ, ɱɬɨ ɬɚɤɢɟ ɬɟɪɦɢɧɵ 
ɫɜɹɡɚɧɵ  ɚɫɫɨɰɢɚɬɢɜɧɨɣ ɫɜɹɡɶɸ ɜɬɨɪɨɝɨ ɪɨɞɚ (ɪɢɫ. 2 ɛ). 

 

Ɋɢɫ. 2.  Ⱥɫɫɨɰɢɚɬɢɜɧɵɟ ɫɜɹɡɢ:  К) ɩɟɪɜɨɝɨ ɪɨɞɚ «з»; ɛ) ɜɬɨɪɨɝɨ ɪɨɞɚ «≈» 

 

ɇɚ ɪɢɫ. 3 ɩɪɢɜɟɞɟɧ ɮɪɚɝɦɟɧɬ ɫɟɬɢ ɋȿɂɌ, ɞɨɩɨɥɧɟɧɧɨɣ ɚɫɫɨɰɢɚɬɢɜɧɵɦɢ ɫɜɹɡɹɦɢ.    
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Ɋɢɫ. 3. Ɏɪɚɝɦɟɧɬ ɋȿɂɌ ɫ ɚɫɫɨɰɢɚɬɢɜɧɵɦɢ ɫɜɹɡɹɦɢ (ɜɢɡɭɚɥɢɡɚɰɢɹ ɫ ɩɨɦɨɳɶɸ ɩɪɨɝɪɚɦɦɵ Gephi) 

Ƚɶɝɩɟɶ 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɟɞɥɨɠɟɧɨ: 

- ɚɥɝɨɪɢɬɦ ɩɨɫɬɪɨɟɧɢɹ ɫɟɬɟɣ ɟɫɬɟɫɬɜɟɧɧɵɯ ɢɟɪɚɪɯɢɣ ɬɟɪɦɢɧɨɜ ɧɚ ɨɫɧɨɜɟ ɚɧɚɥɢɡɚ ɬɟɤɫɬɨɜ; 
- ɦɟɬɨɞ ɜɢɡɭɚɥɢɡɚɰɢɢ ɮɪɚɝɦɟɧɬɨɜ ɋȿɂɌ ɜ ɜɢɞɟ ɪɚɞɢɚɥɶɧɵɯ ɞɢɚɝɪɚɦɦ; 
- ɚɥɝɨɪɢɬɦ ɩɨɫɬɪɨɟɧɢɹ ɚɫɫɨɰɢɚɬɢɜɧɵɯ ɫɜɹɡɟɣ ɦɟɠɞɭ ɬɟɪɦɢɧɚɦɢ ɜ ɋȿɂɌ; 
- ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɚɥɝɨɪɢɬɦɚ HITS ɞɥɹ ɜɵɛɨɪɚ ɧɚɢɛɨɥɟɟ ɜɚɠɧɵɯ ɷɥɟɦɟɧɬɨɜ ɜ ɋȿɂɌ. 

ɋɟɬɶ ɹɡɵɤɚ, ɩɨɫɬɪɨɟɧɧɭɸ ɫ ɩɨɦɨɳɶɸ ɩɪɟɞɥɨɠɟɧɧɨɣ ɦɟɬɨɞɢɤɢ,  ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɜ ɤɚɱɟɫɬɜɟ ɛɚɡɵ ɞɥɹ 
ɩɨɫɬɪɨɟɧɢɹ ɨɧɬɨɥɨɝɢɢ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ (ɜ ɪɚɫɫɦɨɬɪɟɧɧɨɦ ɩɪɢɦɟɪɟ – ɩɨ ɩɪɨɛɥɟɦɚɬɢɤɟ ɠɢɜɭɱɟɫɬɢ), 
ɢɫɩɨɥɶɡɨɜɚɬɶ ɧɚ ɩɪɚɤɬɢɤɟ ɜ ɤɚɱɟɫɬɜɟ ɝɨɬɨɜɨɝɨ ɤ ɩɪɢɦɟɧɟɧɢɸ ɫɪɟɞɫɬɜɚ ɧɚɜɢɝɚɰɢɢ ɜ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ 
ɦɚɫɫɢɜɚɯ, ɚ ɬɚɤɠɟ ɞɥɹ ɨɪɝɚɧɢɡɚɰɢɢ ɤɨɧɬɟɤɫɬɧɵɯ ɩɨɞɫɤɚɡɨɤ ɩɨɥɶɡɨɜɚɬɟɥɹɦ ɢɧɮɨɪɦɚɰɢɨɧɧɨ-ɩɨɢɫɤɨɜɵɯ 
ɫɢɫɬɟɦ. 
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ȿɀɚɅȲ ɂȻȿȻɒȲ ɉɑȲɈɅɃ ɊɆȻɍɉɌɊɋɉɇɉɁɈɉɌɍȲ  
ɊȲȿɊɋɃЄɇɌɍȽ Ɏ ɌɏɀɋȲ ɅɋɀȿɃɍɎȽȻɈɈɚ 

ɇɣɥɩɦɛ ɇɛɦɺɫ, Ƚɩɦɩɟɣɧɣɫ Ɋɩɦʀɴɮɥ 

Ⱥɧɨɬɚɰɿɹ: Ɋɨɡɝɥɹɞɚєɬɶɫɹ ɩɪɨɛɥɟɦɚ ɩɨɛɭɞɨɜɢ ɦɨɞɟɥɟɣ ɿ ɦɟɬɨɞɿɜ ɨɰɿɧɤɢ ɤɪɟɞɢɬɨɫɩɪɨɦɨɠɧɨɫɬɿ 
ɩɿɞɩɪɢєɦɫɬɜ, ɪɚɧɠɭɜɚɧɧɹ ɿɧɜɟɫɬɢɰɿɣɧɢɯ ɩɪɨɟɤɬɿɜ ɿ ɩɿɞɩɪɢєɦɫɬɜ ɞɥɹ ɩɿɞɬɪɢɦɤɢ ɩɪɢɣɧɹɬɬɹ ɪɿɲɟɧɶ ɭ 
ɛɚɧɤɿɜɫɶɤɿɣ ɫɮɟɪɿ. 

Ʉɥɸɱɨɜɿ ɫɥɨɜɚ: ɛɚɝɚɬɨɤɪɢɬɟɪɿɚɥɶɧɢɣ ɜɢɛɿɪ, ɤɪɟɞɢɬɨɫɩɪɨɦɨɠɧɿɫɬɶ, ɧɟɱɿɬɤɿ ɦɧɨɠɢɧɢ. 

Ƚɬɭɮɪ 

ɉɿɫɥɹ ɮɿɧɚɧɫɨɜɨʀ ɤɪɢɡɢ ɜɫɿ ɭɱɚɫɧɢɤɢ ɪɢɧɤɭ ɞɭɠɟ ɨɛɟɪɟɠɧɨ ɿ ɨɛґɪɭɧɬɨɜɚɧɨ ɩɿɞɯɨɞɹɬɶ ɞɨ ɪɨɡɩɨɞɿɥɭ ɝɪɨɲɨɜɢɯ 
ɤɨɲɬɿɜ ɬɚ ɩɟɪɟɛɭɜɚɸɬɶ ɭ ɧɟɜɢɡɧɚɱɟɧɿɣ ɫɢɬɭɚɰɿʀ ɩɨ ɜɿɞɧɨɲɟɧɧɸ ɞɨ ɩɪɚɜɢɥɶɧɨɝɨ ɜɢɛɨɪɭ ɩɨɡɢɱɚɥɶɧɢɤɿɜ ɳɨɞɨ 
ɧɚɞɚɧɧɹ ɤɪɟɞɢɬɭ. Ƚɨɫɬɪɨ ɜɢɧɢɤɚє ɩɪɨɛɥɟɦɚ ɹɤɿɫɧɨɝɨ ɜɢɡɧɚɱɟɧɧɹ ɩɥɚɬɨɫɩɪɨɦɨɠɧɨɫɬɿ ɩɨɡɢɱɚɥɶɧɢɤɿɜ, ɬɨɛɬɨ 
ɜɢɛɨɪɭ ɩɪɟɬɟɧɞɟɧɬɿɜ ɞɥɹ ɿɧɜɟɫɬɭɜɚɧɧɹ. ɋɭɱɚɫɧɿ ɦɟɬɨɞɢ ɿ ɩɿɞɯɨɞɢ ɞɨ ɨɰɿɧɤɢ ɩɥɚɬɨɫɩɪɨɦɨɠɧɨɫɬɿ 
ɩɨɡɢɱɚɥɶɧɢɤɿɜ, ɜɠɢɜɚɧɿ ɭ ɜɿɬɱɢɡɧɹɧɢɯ ɛɚɧɤɚɯ, ɡɜɨɞɹɬɶɫɹ ɞɨ ɡɚɝɚɥɶɧɨɝɨ ɩɨɜɟɪɯɧɟɜɨɝɨ ɚɧɚɥɿɡɭ. Ʉɪɿɦ ɰɶɨɝɨ, 
ɛɚɧɤɢ, ɹɤ ɩɪɚɜɢɥɨ, ɜɢɛɢɪɚɸɬɶ ɨɞɢɧ-ɞɜɚ ɩɿɞɯɨɞɢ ɞɥɹ ɨɰɿɧɤɢ ɩɥɚɬɨɫɩɪɨɦɨɠɧɨɫɬɿ ɤɥɿєɧɬɿɜ, ɧɚ ɤɿɧɰɟɜɨɦɭ ɟɬɚɩɿ 
ɫɩɢɪɚɸɱɢɫɶ ɧɚ ɫɭɛ'єɤɬɢɜɧɿ ɮɚɤɬɨɪɢ ɭɯɜɚɥɟɧɧɹ ɪɿɲɟɧɶ. ɉɪɢ ɰɶɨɦɭ ɿɫɬɨɬɧɢɦ ɧɟɞɨɥɿɤɨɦ є ɜɿɞɫɭɬɧɿɫɬɶ єɞɢɧɨɝɨ 
ɤɨɦɩɥɟɤɫɧɨɝɨ ɿ ɚɜɬɨɦɚɬɢɡɨɜɚɧɨɝɨ ɩɿɞɯɨɞɭ ɚɧɚɥɿɡɭ ɮɿɧɚɧɫɨɜɨɝɨ ɫɬɚɧɭ ɤɥɿєɧɬɚ. ȼ ɬɚɤɨɦɭ ɜɢɩɚɞɤɭ ɧɟɨɛɯɿɞɧɿ 
ɧɨɜɿ, ɫɭɱɚɫɧɿ ɬɟɨɪɿʀ ɬɚ ɤɨɧɰɟɩɰɿʀ, ɹɤɿ ɜɪɚɯɨɜɭɸɬɶ ɬɟɩɟɪɿɲɧɿ ɭɦɨɜɢ ɜɟɞɟɧɧɹ ɛɿɡɧɟɫɭ, ɪɟɚɝɭɸɬɶ ɧɚ ɤɨɧ’ɸɧɤɬɭɪɭ 
ɪɢɧɤɭ ɬɚ, ɜ ɬɿɣ ɱɢ ɿɧɲɿɣ ɦɿɪɿ, ɭɫɭɜɚɸɬɶ ɧɟɜɢɡɧɚɱɟɧɿɫɬɶ ɚɛɨ ɫɭɛ’єɤɬɢɜɿɡɦ ɣɨɝɨ ɭɱɚɫɧɢɤɿɜ. ɉɨɫɬɚє ɚɤɬɭɚɥɶɧɚ 
ɩɪɨɛɥɟɦɚ ɨɰɿɧɤɢ ɬɚ ɜɢɛɨɪɭ ɩɿɞɩɪɢєɦɫɬɜ ɞɥɹ ɧɚɞɚɧɧɹ ɤɪɟɞɢɬɭ, ɱɢ ɮɿɧɚɧɫɭɜɚɧɧɹ ɞɟɹɤɨɝɨ ɿɧɜɟɫɬɢɰɿɣɧɨɝɨ 
ɩɪɨɟɤɬɭ ɬɚ ɩɨɛɭɞɨɜɢ ɫɩɟɰɿɚɥɶɧɨʀ ɿɧɮɨɪɦɚɰɿɣɧɨ-ɚɧɚɥɿɬɢɱɧɨʀ ɫɢɫɬɟɦɢ (ІȺɋ) ɩɿɞɬɪɢɦɤɢ ɩɪɢɣɧɹɬɬɹ ɪɿɲɟɧɶ. 

ɉɬɨɩɝɨɛ ɲɛɬɭɣɨɛ 

Ⱦɥɹ ɜɢɪɿɲɟɧɧɹ ɞɚɧɨʀ ɩɪɨɛɥɟɦɢ ɩɨɫɬɚє ɧɟɨɛɯɿɞɧɿɫɬɶ ɩɨɛɭɞɨɜɢ ɦɨɞɟɥɟɣ ɿ ɦɟɬɨɞɿɜ, ɳɨ ɞɨɡɜɨɥɹɸɬɶ ɭɫɭɧɭɬɢ 
ɫɭɛ’єɤɬɢɜɿɡɦ ɟɤɫɩɟɪɬɿɜ, ɞɚɬɢ ɦɨɠɥɢɜɿɫɬɶ ɧɟɭɩɟɪɟɞɠɟɧɨʀ ɨɛɪɨɛɤɢ ɿɧɮɨɪɦɚɰɿʀ ɿ  ɧɚ ʀɯ ɨɫɧɨɜɿ ɚɜɬɨɦɚɬɢɡɭɜɚɬɢ 
ɩɪɨɰɟɫɢ ɩɪɢɣɧɹɬɬɹ ɪɿɲɟɧɶ ɭ ɫɮɟɪɿ ɤɪɟɞɢɬɭɜɚɧɧɹ. ɉɪɢɜɟɞɟɦɨ ɮɨɪɦɚɥɶɧɿ ɩɨɫɬɚɧɨɜɤɢ ɞɟɹɤɢɯ ɡɚɞɚɱ ɬɚ ɿɞɟʀ 
ɦɟɬɨɞɿɜ ʀɯ ɪɨɡɜ’ɹɡɚɧɧɹ.  

Ɂɚɞɚɱɚ ( 1Z ) ɨɰɿɧɸɜɚɧɧɹ ɿ ɜɫɬɚɧɨɜɥɟɧɧɹ ɤɪɟɞɢɬɧɨɝɨ ɪɟɣɬɢɧɝɭ ɩɿɞɩɪɢєɦɫɬɜ. ɇɟɯɚɣ ɧɚɦ ɡɚɞɚɧɨ ɦɧɨɠɢɧɭ 
ɤɪɢɬɟɪɿʀɜ ),...,,( 21 mKKKK  , ɡɚ ɹɤɢɦɢ ɩɨɬɪɿɛɧɨ ɨɰɿɧɢɬɢ ɞɟɹɤɢɣ ɫɭɛ’єɤɬ (ɩɿɞɩɪɢєɦɫɬɜɨ). ɇɚ ɨɫɧɨɜɿ ɞɚɧɢɯ 
ɨɰɿɧɨɤ ɩɨɬɪɿɛɧɨ ɜɢɡɧɚɱɢɬɢ ɞɥɹ ɪɨɡɝɥɹɞɭɜɚɧɨɝɨ ɫɭɛ’єɤɬɚ ɨɰɿɧɤɭ ɪɿɜɧɹ ɤɪɟɞɢɬɨɫɩɪɨɦɨɠɧɨɫɬɿ 

),...,,( 21 tDDDD  . Ⱥɧɚɥɿɡ ɤɪɟɞɢɬɨɫɩɪɨɦɨɠɧɨɫɬɿ ɩɿɞɩɪɢєɦɫɬɜ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹ ɚɩɚɪɚɬɭ ɧɟɱɿɬɤɨʀ ɥɨɝɿɤɢ ɿ 
ɥɿɧɝɜɿɫɬɢɱɧɢɯ ɡɦɿɧɧɢɯ ДMКХвКЫ, 2012Ж, ɭ ɹɤɨɦɭ ɚɧɚɥɿɡɭєɬɶɫɹ ɨɛ’єɤɬ ɿɡ n  ɜɯɨɞɚɦɢ ɬɚ ɨɞɧɢɦ ɜɢɯɨɞɨɦ  

),...,,( 21 mUUULW  , ɞɟ W   ɜɢɯɿɞɧɚ ɥɿɧɝɜɿɫɬɢɱɧɚ ɡɦɿɧɧɚ, mUUU ,...,, 21   ɜɯɿɞɧɿ ɥɿɧɝɜɿɫɬɢɱɧɿ ɨɰɿɧɤɢ, 

ɳɨ ɛɭɞɭɸɬɶɫɹ ɧɚ ɜɿɞɩɨɜɿɞɧɢɯ ɤɪɢɬɟɪɿɹɯ mKKK ,...,, 21 , L   ɨɩɟɪɚɬɨɪ, ɳɨ ɫɬɚɜɢɬɶ ʀɦ ɭ ɜɿɞɩɨɜɿɞɧɿɫɬɶ 
ɜɢɯɿɞɧɭ ɡɦɿɧɧɭ. Ɋɿɲɟɧɧɹ ɳɨɞɨ ɩɨɬɨɱɧɨɝɨ ɪɿɜɧɹ ɮɿɧɚɧɫɨɜɨɝɨ ɫɬɚɧɭ ɩɿɞɩɪɢєɦɫɬɜɚ ɨɛɢɪɚєɬɶɫɹ ɬɚɤɟ, ɞɥɹ ɹɤɨɝɨ 
ɮɭɧɤɰɿɹ ɧɚɥɟɠɧɨɫɬɿ ɜɢɯɿɞɧɨʀ ɡɦɿɧɧɨʀ ɛɭɞɟ ɧɚɣɛɿɥɶɲɨɸ ɩɨ ɡɚɞɚɧɢɦ ɡɧɚɱɟɧɧɹɦ ɩɨɤɚɡɧɢɤɿɜ ɞɿɹɥɶɧɨɫɬɿ 
ɩɿɞɩɪɢєɦɫɬɜɚ. Іɧɲɢɣ ɦɟɬɨɞ ɜɫɬɚɧɨɜɥɸє ɤɪɟɞɢɬɧɢɣ ɪɟɣɬɢɧɝ ɩɿɞɩɪɢєɦɫɬɜ ɧɚ ɨɫɧɨɜɿ ɮɭɧɤɰɿɣ ɧɚɥɟɠɧɨɫɬɿ 

ɤɪɢɬɟɪɿʀɜ. ɇɟɯɚɣ ɞɥɹ ɤɨɠɧɨɝɨ ɩɨɤɚɡɧɢɤɚ iK ɜɢɡɧɚɱɟɧɨ ɮɭɧɤɰɿɸ ɧɚɥɟɠɧɨɫɬɿ ]1;0[)( iK , mi ,1 . Ⱦɚɥɿ, 

ɤɨɠɟɧ ɬɚɤɢɣ ɩɨɤɚɡɧɢɤ ɛɭɞɟ ɨɩɢɫɭɜɚɬɢɫɶ ɦɧɨɠɢɧɨɸ ɜɿɞɩɨɜɿɞɧɢɯ ʀɦ ɱɢɫɥɨɜɢɯ ɨɰɿɧɨɤ. ȼɢɤɨɪɢɫɬɨɜɭɸɱɢ ɡɝɨɪɬɤɭ 
ɡɧɚɱɟɧɶ ɮɭɧɤɰɿɣ ɧɚɥɟɠɧɨɫɬɿ ɤɪɢɬɟɪɿʀɜ ɿ ʀɯ ɜɚɝɨɜɢɯ ɤɨɟɮɿɰɿєɧɬɿɜ, ɨɬɪɢɦɭєɦɨ ɨɰɿɧɤɭ ɤɪɟɞɢɬɨɫɩɪɨɦɨɠɧɨɫɬɿ. 
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Ɉɛɢɞɜɚ ɦɟɬɨɞɢ ɞɨɡɜɨɥɹɬɶ ɜɢɡɧɚɱɢɬɢ ɮɿɧɚɧɫɨɜɢɣ ɫɬɚɧ ɿ ɤɚɬɟɝɨɪɿɸ ɹɤɨɫɬɿ ɩɿɞɩɪɢєɦɫɬɜ ɭ ɪɢɧɤɨɜɢɯ ɭɦɨɜɚɯ 
ɮɭɧɤɰɿɨɧɭɜɚɧɧɹ, ɤɨɥɢ ɧɟ ɦɨɠɥɢɜɨ ɭɧɢɤɧɭɬɢ ɧɟɜɢɡɧɚɱɟɧɨɫɬɿ, ɜɢɤɨɪɢɫɬɨɜɭɸɱɢ ɚɩɚɪɚɬ ɧɟɱɿɬɤɢɯ ɦɧɨɠɢɧ. 

Ɂɚ ɭɦɨɜ, ɤɨɥɢ ɝɪɨɲɨɜɿ ɪɟɫɭɪɫɢ ɨɛɦɟɠɟɧɿ, ɚ ɩɨɩɢɬ ɧɚ ɧɢɯ ɡɪɨɫɬɚє, ɩɨɫɬɚє ɡɚɞɚɱɚ ( 2Z )  ɜɢɛɨɪɭ ɩɿɞɩɪɢєɦɫɬɜɚ 
ɞɥɹ ɧɚɞɚɧɧɹ ɤɪɟɞɢɬɭ ɡɚ ɛɚɝɚɬɶɦɚ ɤɪɢɬɟɪɿɹɦɢ ɬɚ ɡɚɞɚɱɚ ( 3Z ) ɜɿɞɫɿɜɭ ɧɟɩɟɪɫɩɟɤɬɢɜɧɢɯ ɿɧɜɟɫɬɢɰɿɣɧɢɯ 
ɩɪɨɟɤɬɿɜ. ɐɿ ɡɚɞɚɱɿ ɜɢɫɜɿɬɥɸɸɬɶ ɧɨɜɿ  ɿɞɟɣɧɿ ɩɿɞɯɨɞɢ ɞɥɹ ɜɢɤɨɪɢɫɬɚɧɧɹ ɭɤɪɚʀɧɫɶɤɢɦɢ ɛɚɧɤɚɦɢ. Ⱦɥɹ ɡɚɞɚɱɿ 

2Z  ɡɚɩɪɨɩɨɧɨɜɚɧɨ ɪɹɞ ɪɿɡɧɢɯ ɦɟɬɨɞɿɜ ɪɨɡɜ’ɹɡɚɧɧɹ ДMalyar, 2012bЖ, ɹɤɿ ɛɭɞɭɬɶ ɜɿɞɪɿɡɧɹɬɢɫɹ ɩɪɟɞɫɬɚɜɥɟɧɧɹɦ 
ɜɯɿɞɧɨʀ ɿɧɮɨɪɦɚɰɿʀ ɬɚ ɩɪɨɰɟɞɭɪɚɦɢ ɩɪɢɣɧɹɬɬɹ ɪɿɲɟɧɶ. Ɏɨɪɦɚɥɶɧɨ ɰɿ ɜɫɿ ɦɟɬɨɞɢ  ɩɪɟɞɫɬɚɜɥɟɧɿ ɭ ɜɢɝɥɹɞɿ 
ɡɚɞɚɱ ɛɚɝɚɬɨɤɪɢɬɟɪɿɚɥɶɧɨɝɨ ɜɢɛɨɪɭ ɚɥɶɬɟɪɧɚɬɢɜ ɡɚ ʀɯ ɨɰɿɧɤɚɦɢ  ɡɚ ɜɫɿɦɚ ɤɪɢɬɟɪɿɹɦɢ. ɇɟɨɛɯɿɞɧɨ, ɧɚ ɨɫɧɨɜɿ 
ɬɚɤɢɯ ɨɰɿɧɨɤ, ɩɨɛɭɞɭɜɚɬɢ ɪɚɧɠɭɜɚɥɶɧɢɣ ɪɹɞ, ɡɝɿɞɧɨ ɹɤɨɝɨ ɜɢɡɧɚɱɚєɬɶɫɹ ɦɧɨɠɢɧɚ ɧɚɣɤɪɚɳɢɯ ɩɿɞɩɪɢєɦɫɬɜ.  

Ɏɨɪɦɚɥɶɧɨ ɩɪɟɞɫɬɚɜɢɦɨ ɛɚɝɚɬɨɤɪɢɬɟɪɿɚɥɶɧɭ ɡɚɞɚɱɭ 3Z  ɨɰɿɧɤɢ ɬɚ ɜɢɛɨɪɭ ɿɧɜɟɫɬɢɰɿɣɧɢɯ ɩɪɨɟɤɬɿɜ ДMКХвКЫ, 
2013Ж ɧɚɫɬɭɩɧɢɦ ɱɢɧɨɦ. ɇɟɯɚɣ ɧɚɦ ɡɚɞɚɧɨ ɦɧɨɠɢɧɭ ɿɧɜɟɫɬɢɰɿɣɧɢɯ ɩɪɨɟɤɬɿɜ },...,,{ 21 nxxxX  , ɹɤɿ ɩɨɬɪɿɛɧɨ 

ɩɪɨɪɚɧɠɭɜɚɬɢ. Ɇɧɨɠɢɧɭ ɩɪɨɟɤɬɿɜ ɨɰɿɧɸɸɬɶ ɟɤɫɩɟɪɬɢ ɡ ɪɿɡɧɢɯ ɝɚɥɭɡɟɣ 121 ,...,, kEEE , ɚ ɬɚɤɨɠ 

ɜɪɚɯɨɜɭɸɬɶɫɹ ɦɿɪɤɭɜɚɧɧɹ ɿɧɜɟɫɬɨɪɚ, ɹɤɿ ɩɨɡɧɚɱɢɦɨ – kE . Ʉɨɠɟɧ ɟɤɫɩɟɪɬ ɬɚ ɿɧɜɟɫɬɨɪ ),1(, klE l   

ɜɢɤɨɪɢɫɬɨɜɭє ɫɜɨɸ ɦɧɨɠɢɧɭ ɤɪɢɬɟɪɿʀɜ l
m

ll III ,...,, 21  ɞɥɹ ɨɰɿɧɤɢ ɿɧɜɟɫɬɢɰɿɣɧɢɯ ɩɪɨɟɤɬɿɜ, ɧɚ ɨɫɧɨɜɿ ʀɯ 
ɨɰɿɧɸєɬɶɫɹ ɬɚ ɛɭɞɭєɬɶɫɹ ɪɚɧɠɭɜɚɥɶɧɢɣ ɪɹɞ ɿɧɜɟɫɬɢɰɿɣɧɢɯ ɩɪɨɟɤɬɿɜ. 

Ƚɣɬɨɩɝɩɥ 

Ɂɚɩɪɨɩɨɧɨɜɚɧɿ ɦɨɞɟɥɿ ɿ ɦɟɬɨɞɢ ɞɥɹ ɡɚɞɚɱ ɨɰɿɧɤɢ ɬɚ ɜɢɛɨɪɭ ɩɿɞɩɪɢєɦɫɬɜ ɞɥɹ ɧɚɞɚɧɧɹ ɤɪɟɞɢɬɭ ɚɛɨ 
ɮɿɧɚɧɫɭɜɚɧɧɹ ɿɧɜɟɫɬɢɰɿɣɧɨɝɨ ɩɪɨɟɤɬɭ – є ɨɫɧɨɜɨɸ ɞɥɹ ɫɬɜɨɪɟɧɧɹ ІȺɋ, ɹɤɚ ɦɚє ɚɤɬɭɚɥɶɧɟ ɡɧɚɱɟɧɧɹ ɞɥɹ 
ɮɿɧɚɧɫɨɜɢɯ ɭɫɬɚɧɨɜ, ɳɨ ɡɚɣɦɚɸɬɶɫɹ ɚɤɬɢɜɧɢɦɢ ɨɩɟɪɚɰɿɹɦɢ. ȼɢɪɿɲɟɧɧɹɦ ɩɪɨɛɥɟɦɢ ɚɜɬɨɦɚɬɢɡɭɜɚɧɧɹ 
ɩɪɨɰɟɫɿɜ ɩɪɢɣɧɹɬɬɹ ɪɿɲɟɧɶ ɭ ɫɮɟɪɿ ɤɪɟɞɢɬɭɜɚɧɧɹ є ɫɬɜɨɪɟɧɧɹ ɩɿɞɫɢɫɬɟɦɢ ɩɿɞɬɪɢɦɤɢ ɩɪɢɣɧɹɬɬɹ ɪɿɲɟɧɶ, ɹɤɚ 
ɞɨɡɜɨɥɹє ɪɨɡɤɪɢɜɚɬɢ ɧɟɜɢɡɧɚɱɟɧɿɫɬɶ ɚɧɚɥɿɬɢɤɿɜ ɭ ɫɜɨʀɯ ɫɭɞɠɟɧɧɹɯ ɿ ɩɿɞɜɢɳɭɜɚɬɢ ʀɯ ɨɛ’єɤɬɢɜɧɿɫɬɶ ɜ 
ɨɰɿɧɸɜɚɧɧɿ. 
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ɉɍ ɏɃɂɃɒɀɌɅɃɐ ɉɍɋȻɁɀɈɃɄ ɇȻɍɀɋɃȻɆɗɈɉȾɉ ɇɃɋȻ  
Ʌ ɉɌɈɉȽȻɈɃɚɇ ɃɈɏɉɋɇȻɍɃɅɃ Ƀ ɇȻɍɀɇȻɍɃɅɃ 

Ȼɨɛɭɩɦɣɤ ɇɠɫɡɝɣɨɬɥɣɤ 

Ⱥɧɧɨɬɚɰɢɹ. ɉɪɟɞɥɨɠɟɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɩɨɧɹɬɢɹ ɫɬɚɬɢɱɟɫɤɨɝɨ ɢ ɞɢɧɚɦɢɱɟɫɤɨɝɨ ɢɤɫɟɥɟɣ ɞɥɹ 

ɩɪɟɞɫɬɚɜɥɟɧɢɣ ɦɝɧɨɜɟɧɧɵɯ ɫɨɫɬɨɹɧɢɣ ɨɛɴɟɤɬɨɜ-ɩɪɨɬɨɬɢɩɨɜ ɢ ɨɛɴɟɤɬɨɜ-ɨɬɪɚɠɟɧɢɣ ɢ 

ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɢɯ ɜ ɤɚɱɟɫɬɜɟ ɷɥɟɦɟɧɬɧɨɣ ɛɚɡɵ ɦɚɲɢɧɧɨɣ ɦɚɬɟɦɚɬɢɤɢ, ɚ ɢɞɟɚɥɶɧɵɟ ɨɛɴɟɤɬɵ, 
ɮɨɪɦɢɪɭɟɦɵɟ ɫɨɡɧɚɧɢɟɦ ɱɟɥɨɜɟɤɚ, - ɜ ɤɚɱɟɫɬɜɟ ɷɥɟɦɟɧɬɧɨɣ ɛɚɡɵ ɦɟɧɬɚɥɶɧɨɣ ɦɚɬɟɦɚɬɢɤɢ. 
Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɨɬɪɚɠɟɧɢɟ, ɤɨɦɦɭɧɢɤɚɬ, ɢɤɫɟɥ, ɢɧɮɨɪɦɚɬɢɤɚ ɢ ɦɚɲɢɧɧɚɹ ɦɚɬɟɦɚɬɢɤɚ. 

Ƚɝɠɟɠɨɣɠ 

ɉɪɟɢɦɭɳɟɫɬɜɟɧɧɚɹ ɩɪɢɜɹɡɤɚ ɛɚɡɨɜɵɯ ɩɨɧɹɬɢɣ ɬɟɨɪɢɢ ɢɧɮɨɪɦɚɬɢɤɢ ɢ ɤɢɛɟɪɧɟɬɢɤɢ ɤ ɞɟɹɬɟɥɶɧɨɫɬɢ 
ɫɭɛɴɟɤɬɚ, ɤ ɹɡɵɤɚɦ ɜɟɪɯɧɟɝɨ ɭɪɨɜɧɹ, ɭɞɚɥɟɧɧɨɫɬɶ ɨɬ ɮɢɡɢɱɟɫɤɢɯ ɜɡɚɢɦɨɞɟɣɫɬɜɢɣ ɦɚɬɟɪɢɚɥɶɧɵɯ ɨɛɴɟɤɬɨɜ 

(ɆɈ) ɨɫɥɨɠɧɹɟɬ ɢɞɟɧɬɢɮɢɤɚɰɢɸ ɫɭɬɢ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɦɚɲɢɧ (ɂɆ) ɢ ɤɢɛɟɪɧɟɬɢɱɟɫɤɢɯ ɫɢɫɬɟɦ, ɩɪɨɰɟɫɫ 
ɢɧɬɟɝɪɚɰɢɢ ɢɯ ɬɟɨɪɢɢ. 

1. ɏɣɢɣɲɠɬɥɣɠ ɪɫɣɨɱɣɪɶ ɯɩɫɧɣɫɩɝɛɨɣɺ ɩɭɫɛɡɠɨɣɤ 

1.1 Ɍɝɩɤɬɭɝɛ ɩɜɵɠɥɭɛ.  Ɇɵɫɥɟɧɧɵɣ ɨɛɪɚɡ ɦɢɪɚ. Ɉɪɝɚɧɵ ɱɭɜɫɬɜ ɱɟɥɨɜɟɤɚ, ɞɨɩɨɥɧɟɧɧɵɟ ɪɚɡɥɢɱɧɵɦɢ 
ɢɧɫɬɪɭɦɟɧɬɚɦɢ, ɩɨɡɜɨɥɹɸɬ ɩɪɟɞɫɬɚɜɢɬɶ ɪɟɚɥɶɧɵɣ ɦɢɪ ɤɚɤ ɩɪɨɫɬɪɚɧɫɬɜɨ ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɳɢɯ ɨɛɴɟɤɬɨɜ. 

ȼɚɠɧɟɣɲɢɟ ɫɜɨɣɫɬɜɚ ɨɞɢɧɨɱɧɵɯ ɦɚɬɟɪɢɚɥɶɧɵɯ ɨɛɴɟɤɬɨɜ ɩɪɢɪɨɞɵ: 
 ɋɜɨɣɫɬɜɨ ɝɟɧɟɪɚɰɢɢ – ɫɩɨɫɨɛɧɨɫɬɶ ɫɨɡɞɚɜɚɬɶ ɩɨɥɹ ɢ ɜɨɥɧɵ ɪɚɡɥɢɱɧɨɣ ɩɪɢɪɨɞɵ (ɷɥɟɤɬɪɢɱɟɫɤɢɟ, 
ɦɚɝɧɢɬɧɵɟ ɢ ɞɪ. ɩɨɥɹ) ɢ ɩɨɬɨɤɢ ɦɚɬɟɪɢɚɥɶɧɵɯ ɱɚɫɬɢɰ; 
 ɋɜɨɣɫɬɜɨ ɪɚɫɫɟɹɧɢɹ – ɫɩɨɫɨɛɧɨɫɬɶ ɨɛɴɟɤɬɨɜ ɪɚɫɫɟɢɜɚɬɶ ɜɨɥɧɵ ɢ ɦɚɬɟɪɢɚɥɶɧɵɟ ɩɨɬɨɤɢ, ɜ ɱɚɫɬɧɨɫɬɢ, 
ɩɪɟɥɨɦɥɹɬɶ ɢ ɨɬɪɚɠɚɬɶ ɢɯ.  
 ɋɜɨɣɫɬɜɨ ɨɬɪɚɠɟɧɢɹ – ɫɩɨɫɨɛɧɨɫɬɶ ɨɬɪɚɠɚɬɶ ɜɨɥɧɵ ɢ ɦɚɬɟɪɢɚɥɶɧɵɟ ɩɨɬɨɤɢ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ 
ɢɡɦɟɧɹɟɬɫɹ ɧɚɩɪɚɜɥɟɧɢɟ ɢɯ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ; 
 ɋɜɨɣɫɬɜɨ ɩɨɝɥɨɳɟɧɢɹ – ɫɩɨɫɨɛɧɨɫɬɶ ɨɛɴɟɤɬɨɜ ɱɚɫɬɢɱɧɨ ɢɥɢ ɩɨɥɧɨɫɬɶɸ ɩɨɝɥɨɳɚɬɶ ɜɨɥɧɵ ɢ 
ɦɚɬɟɪɢɚɥɶɧɵɟ ɩɨɬɨɤɢ  
Ɉ ɬɟɪɦɢɧɨɥɨɝɢɢ. ȼ ɥɢɬɟɪɚɬɭɪɟ ɧɟ ɨɞɧɨɡɧɚɱɧɵ ɩɨɧɹɬɢɹ ɫɢɝɧɚɥ, ɧɨɫɢɬɟɥɶ ɢ ɩɟɪɟɧɨɫɱɢɤ. ɉɨɧɹɬɢɟ ɫɢɝɧɚɥ 
ɢɧɨɝɞɚ ɬɪɚɤɬɭɟɬɫɹ ɤɚɤ ɧɨɫɢɬɟɥɶ ɫɢɝɧɚɥɚ. ɉɟɪɟɧɨɫɱɢɤ ɫɢɝɧɚɥɚ (ɜ ɜɢɞɟ ɤɨɥɟɛɚɧɢɣ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɬɨɤɚ, 
ɪɚɞɢɨ- ɢɥɢ ɫɜɟɬɨɜɨɣ ɜɨɥɧɵ)  ɢɧɨɝɞɚ ɢɦɟɧɭɟɬɫɹ ɧɨɫɢɬɟɥɟɦ. Ɍɟɪɦɢɧ ɧɨɫɢɬɟɥɶ ɦɨɠɟɬ ɨɬɧɨɫɢɬɶɫɹ ɧɟ ɬɨɥɶɤɨ 
ɤ ɫɢɝɧɚɥɭ, ɧɨ ɢ ɤ ɷɥɟɦɟɧɬɭ ɦɚɲɢɧɧɨɣ ɩɚɦɹɬɢ ɢɥɢ ɪɟɤɥɚɦɧɨɦɭ ɥɢɫɬɤɭ ɛɭɦɚɝɢ. Ɉɬɫɭɬɫɬɜɭɟɬ ɨɛɳɟɩɪɢɧɹɬɨɟ 
ɮɭɧɞɚɦɟɧɬɚɥɶɧɨɟ ɨɩɪɟɞɟɥɟɧɢɟ ɩɨɧɹɬɢɹ ɢɧɮɨɪɦɚɰɢɹ. ɂɧɮɨɪɦɚɰɢɨɧɧɵɣ ɨɛɴɟɤɬ ɩɪɢɧɹɬɨ ɨɩɪɟɞɟɥɹɬɶ ɤɚɤ 
ɨɩɢɫɚɧɢɟ ɜ ɬɨɣ ɢɥɢ ɢɧɨɣ ɮɨɪɦɟ ɧɟɤɨɬɨɪɨɣ ɫɭɳɧɨɫɬɢ. ɇɢɠɟ ɛɭɞɟɦ ɢɫɯɨɞɢɬɶ ɢɡ ɨɛɳɟɢɡɜɟɫɬɧɨɝɨ 
ɨɩɪɟɞɟɥɟɧɢɹ “Ɇɚɬɟɪɢɚɥɶɧɵɣ ɨɛɴɟɤɬ – ɧɟɨɞɧɨɪɨɞɧɨɫɬɶ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɦɚɬɟɪɢɢ” ɢ ɨɩɪɟɞɟɥɟɧɢɣ ɚɜɬɨɪɚ: 

ɂɧɮɨɪɦɚɰɢɹ - ɷɬɨ ɨɬɪɚɠɟɧɢɹ ɦɚɬɟɪɢɚɥɶɧɵɯ ɨɛɴɟɤɬɨɜ-ɩɪɨɬɨɬɢɩɨɜ ɢɥɢ ɪɟɡɭɥɶɬɚɬɨɜ ɞɟɹɬɟɥɶɧɨɫɬɢ 
ɱɟɥɨɜɟɤɚ ɜ ɂɆ ɢɥɢ ɧɚ ɧɨɫɢɬɟɥɟ ɜ ɜɢɞɟ ɫɨɜɨɤɭɩɧɨɫɬɢ ɫɨɫɬɨɹɧɢɣ ɨɛɴɟɤɬɚ-ɨɬɨɛɪɚɠɟɧɢɹ ДɆɟɪɠɜɢɧɫɤɢɣ, 
2012]. ɂɧɮɨɪɦɚɰɢɨɧɧɵɣ ɨɛɴɟɤɬ (ɂɈ) - ɷɬɨ ɩɭɫɛɡɠɨɣɠ ɦɚɬɟɪɢɚɥɶɧɨɝɨ ɨɛɴɟɤɬɚ-ɩɪɨɬɨɬɢɩɚ ɢɥɢ ɞɪɭɝɨɝɨ 
ɂɈ ɜ ɂɆ ɢɥɢ ɧɚ ɧɨɫɢɬɟɥɟ ɜ ɜɢɞɟ ɫɨɜɨɤɭɩɧɨɫɬɢ ɫɨɫɬɨɹɧɢɣ ɢɯ ɷɥɟɦɟɧɬɨɜ (ɢɤɫɟɥєɣ) [Ɇɟɪɠɜɢɧɫɤɢɣ, 2013]. 

ɇɚɪɹɞɭ ɫ ɬɟɪɦɢɧɨɦ ɩɟɪɟɧɨɫɱɢɤ ɛɭɞɟɦ ɢɫɩɨɥɶɡɨɜɚɬɶ ɬɟɪɦɢɧ ɤɨɦɦɭɧɢɤɚɬ ДɆɟɪɠɜɢɧɫɤɢɣ, 2009Ж.  
1.2. Ƀɨɯɩɫɧɛɱɣɩɨɨɶɠ ɪɫɩɱɠɬɬɶ ɝ ɨɠɡɣɝɶɰ ɩɜɵɠɥɭɛɰ. Ɇɚɬɟɪɢɚɥɶɧɵɣ ɨɛɴɟɤɬ ɦɨɠɟɬ ɪɚɫɫɦɚɬɪɢɜɚɬɶɫɹ 
ɜ ɢɩɨɫɬɚɫɢ ɮɢɡɢɱɟɫɤɨɝɨ ɧɨɫɢɬɟɥɹ ɨɬɪɚɠɟɧɢɹ (ɮɢɥɨɫɨɮɫɤɚɹ ɤɚɬɟɝɨɪɢɹ), ɤɚɤ ɪɟɡɭɥɶɬɚɬɚ ɩɪɨɰɟɫɫɚ 
"ɨɬɪɚɠɟɧɢɹ", ɨɡɧɚɱɚɸɳɟɝɨ ɜ ɷɬɨɦ ɫɥɭɱɚɟ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɟ ɩɪɢɡɧɚɤɨɜ, ɫɜɨɣɫɬɜ ɢ ɨɬɧɨɲɟɧɢɣ ɧɟɤɨɬɨɪɨɣ 

ɦɚɬɟɪɢɚɥɶɧɨɣ ɧɟɨɞɧɨɪɨɞɧɨɫɬɢ (ɨɛɴɟɤɬɚ-ɩɪɨɬɨɬɢɩɚ) ɜ ɫɨɜɨɤɭɩɧɨɫɬɶ ɷɥɟɦɟɧɬɨɜ ɞɪɭɝɨɣ ɦɚɬɟɪɢɚɥɶɧɨɣ 
ɧɟɨɞɧɨɪɨɞɧɨɫɬɢ (ɨɛɴɟɤɬɚ-ɨɬɪɚɠɟɧɢɹ). ɉɪɢɦɟɪɵ ɮɢɡɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ "ɨɬɪɚɠɟɧɢɹ" ɜ ɩɪɢɪɨɞɟ - 

ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɟ ɢɡɨɛɪɚɠɟɧɢɹ ɨɫɜɟɳɟɧɧɨɝɨ ɨɛɴɟɤɬɚ ɧɚ ɛɟɥɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɧɟɩɪɨɡɪɚɱɧɨɣ ɩɟɪɟɝɨɪɨɞɤɨɣ ɫ 



XX-th International Conference "Knowledge - Dialogue - Solution" 
 

 

75 

Ɉɛɥɚɫɬɶ ɨɛɪɚɡɚ -
ɢɡɨɛɪɚɠɟɧɢɹ  

Ɋɢɫ.1. ɗɦɢɫɫɢɹ ɤɨɦɦɭɧɢɤɚɬɚ ɢ 
ɮɨɪɦɢɪɨɜɚɧɢɟ ɢɡɨɛɪɚɠɟɧɢɹ ɨɛɴɟɤɬɚ 
ɨɬɜɟɪɫɬɢɟɦ ɜ ɧɟɩɪɨɡɪɚɱɧɨɣ ɩɟɪɟɝɨɪɨɞɤɟ. 
 

ɭɡɤɢɦ ɨɬɜɟɪɫɬɢɟɦ (ɪɢɫ.1). ɉɪɢ ɪɚɫɫɬɨɹɧɢɢ ɨɬ ɫɜɟɱɢ ɞɨ ɩɥɚɫɬɢɧɵ ɦɧɨɝɨ ɛɨɥɶɲɟɝɨ ɞɢɚɦɟɬɪɚ ɨɬɜɟɪɫɬɢɹ 

ɱɢɫɥɨ ɩɢɤɫɟɥɟɣ ɫɮɨɪɦɢɪɨɜɚɧɧɨɝɨ ɢɡɨɛɪɚɠɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɨɬɧɨɲɟɧɢɟɦ ɪɚɡɦɟɪɨɜ ɫɬɨɪɨɧ ɷɤɪɚɧɚ ɤ 

ɞɢɚɦɟɬɪɭ ɨɬɜɟɪɫɬɢɹ. əɪɤɨɫɬɶ ɩɢɤɫɟɥɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɹɪɤɨɫɬɶɸ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɷɥɟɦɟɧɬɚ 
ɨɬɨɛɪɚɠɚɟɦɨɝɨ ɨɛɴɟɤɬɚ ɢ ɦɨɠɟɬ ɪɚɫɫɦɚɬɪɢɜɚɬɶɫɹ ɤɚɤ ɢɧɞɭɰɢɪɨɜɚɧɧɨɟ ɫɨɫɬɨɹɧɢɟ ɩɢɤɫɟɥɹ ɜ ɨɬɥɢɱɢɟ ɨɬ 

ɫɥɭɱɚɹ, ɤɨɝɞɚ ɫɨɫɬɨɹɧɢɟ ɩɢɤɫɟɥɹ ɭɞɟɪɠɢɜɚɟɬɫɹ ɩɨɫɥɟ 
ɩɪɟɤɪɚɳɟɧɢɹ ɜɨɡɞɟɣɫɬɜɢɹ.  
Ɉɬɦɟɬɢɦ ɬɚɤɢɟ ɫɬɚɞɢɢ ɢ ɫɪɟɞɫɬɜɚ ɮɨɪɦɢɪɨɜɚɧɢɹ 
ɮɢɡɢɱɟɫɤɢɯ ɨɬɨɛɪɚɠɟɧɢɣ: 

- ɗɦɢɫɫɢɹ ɨɛɴɟɤɬɨɦ ɤɨɦɦɭɧɢɤɚɬɚ ɜ ɫɜɨɛɨɞɧɨɟ ɮɢɡɢɱɟɫɤɨɟ 
ɩɪɨɫɬɪɚɧɫɬɜɨ ɢ ɮɨɪɦɢɪɨɜɚɧɢɟ ɜɨɤɪɭɝ ɨɛɴɟɤɬɚ-ɩɪɨɬɨɬɢɩɚ 

ɨɛɥɚɫɬɢ ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ ɩɨɥɹ, ɢ, ɩɪɢ ɧɚɥɢɱɢɢ ɞɪɭɝɢɯ 
ɨɛɴɟɤɬɨɜ ɢɡɦɟɧɹɸɳɢɯ ɫɬɪɭɤɬɭɪɭ ɩɨɥɹ (ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ 
ɩɥɚɫɬɢɧɵ ɫ ɨɬɜɟɪɫɬɢɟɦ), ɨɛɥɚɫɬɢ ɨɛɪɚɡɚ-ɢɡɨɛɪɚɠɟɧɢɹ.  

 - ȼɨɫɩɪɢɹɬɢɟ ɧɟɤɨɬɨɪɨɝɨ ɮɢɡɢɱɟɫɤɨɝɨ ɩɚɪɚɦɟɬɪɚ 
ɹɜɥɟɧɢɹ ɤɚɤ ɨɬɪɚɠɟɧɢɹ ɢ ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ ɟɝɨ ɮɨɪɦɵ 

(ɪɟɰɟɩɰɢɹ), ɧɚɩɪɢɦɟɪ, ɮɨɬɨɞɢɨɞɨɦ, ɩɪɟɨɛɪɚɡɭɸɳɢɦ ɨɩɬɢɱɟɫɤɢɣ ɩɨɬɨɤ λ ɨɬ ɧɟɤɨɬɨɪɨɝɨ ɨɛɴɟɤɬɚ ɜ 
ɷɥɟɤɬɪɢɱɟɫɤɢɣ ɬɨɤ i . 
- Ɏɨɪɦɢɪɨɜɚɧɢɟ ɜ ɨɤɪɭɠɚɸɳɢɯ ɦɚɬɟɪɢɚɥɶɧɵɯ ɨɛɴɟɤɬɚɯ ɨɛɪɚɡɚ (ɨɬɪɚɠɟɧɢɹ ɨɛɴɟɤɬɚ-ɩɪɨɬɨɬɢɩɚ) ɜ ɜɢɞɟ 
ɢɡɦɟɧɟɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɦɧɨɠɟɫɬɜɚ ɦɚɬɟɪɢɚɥɶɧɵɯ ɧɨɫɢɬɟɥɟɣ, ɧɚɩɪɢɦɟɪ, ɜ ɹɱɟɣɤɚɯ ɩɚɦɹɬɢ.  

2. Ʌɩɨɱɠɪɱɣɺ ɬɭɛɭɣɲɠɬɥɩɞɩ ɣ ɟɣɨɛɧɣɲɠɬɥɩɞɩ ɣɥɬɠɦɠɤ ɥɛɥ ɨɩɬɣɭɠɦɠɤ ɩɭɫɛɡɠɨɣɤ ɩɜɵɠɥɭɩɝ  
ɋɬɚɬɢɱɟɫɤɢɟ ɢ ɞɢɧɚɦɢɱɟɫɤɢɟ ɢɤɫɟɥɢ. Ɇɚɬɟɪɢɚɥɶɧɵɟ ɧɟɨɞɧɨɪɨɞɧɨɫɬɢ ɢ ɫɬɪɭɤɬɭɪɵ ɤɨɧɤɪɟɬɧɨɝɨ 
ɨɛɴɟɤɬɚ-ɨɬɪɚɠɟɧɢɹ ɧɚ ɧɢɠɧɟɦ ɭɪɨɜɧɟ ɨɛɵɱɧɨ ɩɪɟɞɫɬɚɜɥɟɧɵ ɨɞɧɨɦɟɪɧɵɦɢ ɷɥɟɦɟɧɬɚɦɢ: ɩɢɤɫɟɥɹɦɢ, 
ɜɨɤɫɟɥɹɦɢ, ɩɟɪɢɨɞɢɱɟɫɤɢɦɢ ɤɨɥɟɛɚɧɢɹɦɢ ɧɨɫɢɬɟɥɹ; ɜ ɛɨɥɟɟ ɫɥɨɠɧɵɯ ɫɥɭɱɚɹɯ - ɦɧɨɝɨɡɧɚɱɧɵɦɢ 
ɤɨɦɩɨɧɟɧɬɚɦɢ СКЫНаКЫО. ȼ ɥɢɬɟɪɚɬɭɪɟ, ɤ ɫɨɠɚɥɟɧɢɸ, ɨɬɫɭɬɫɬɜɭɟɬ ɨɛɨɛɳɚɸɳɢɣ ɬɟɪɦɢɧ, ɢɦɟɧɭɸɳɢɣ 
ɧɚɢɩɪɨɫɬɟɣɲɢɣ ɮɢɡɢɱɟɫɤɢɣ ɨɬɪɚɠɚɸɳɢɣ ɷɥɟɦɟɧɬ ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɬɨɝɨ, ɱɬɨ ɹɜɥɹɟɬɫɹ ɧɨɫɢɬɟɥɟɦ 
ɨɬɪɚɠɟɧɢɹ: ɨɞɧɨ- ɢɥɢ ɦɧɨɝɨɡɧɚɱɧɵɣ ɷɥɟɦɟɧɬ ɩɚɦɹɬɢ, ɧɟɤɨɬɨɪɵɣ ɚɩɩɚɪɚɬɧɵɣ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɢɥɢ 
ɤɨɦɦɭɧɢɤɚɬ Д3Ж. ɉɨ ɚɧɚɥɨɝɢɢ ɫ ɬɟɪɦɢɧɚɦɢ ɩɢɤɫɟɥɶ ɢ ɫɟɧɫɟɥɶ (ɨɬ sensor element - ɱɭɜɫɬɜɢɬɟɥɶɧɵɣ 

ɷɥɟɦɟɧɬ) ɞɥɹ ɢɦɟɧɨɜɚɧɢɹ ɤɨɧɫɬɪɭɤɬɢɜɧɨɝɨ ɷɥɟɦɟɧɬɚ ɨɬɨɛɪɚɠɚɸɳɢɯ ɧɟɨɞɧɨɪɨɞɧɨɫɬɟɣ ɜɜɟɞɟɧ 
ɨɛɨɛɳɚɸɳɢɣ ɬɟɪɦɢɧ ɢɤɫɟɥ (ɿбОХ – ɩɪɨɢɡɜɨɞɧɨɟ ɨɬ ɿМШЧ-element) [2]. ɂɤɫɟɥ (ɪɢɫ.2) ɦɨɠɟɬ ɛɵɬɶ ɪɟɚɥɢɡɨɜɚɧ 

ɤɚɤ: 
- ɋɬɚɬɢɱɟɫɤɢɣ (H-ɢɤɫɟɥ) - ɷɥɟɦɟɧɬ hardware, ɪɟɚɝɢɪɭɸɳɢɣ ɧɚ ɜɨɡɞɟɣɫɬɜɢɟ; ɧɚɩɪɢɦɟɪ, ɷɥɟɦɟɧɬ ɩɚɦɹɬɢ, 
ɷɦɢɬɬɟɪɧɵɣ ɩɨɜɬɨɪɢɬɟɥɶ.  
- Ⱦɢɧɚɦɢɱɟɫɤɢɣ (D-ɢɤɫɟɥ) - ɷɥɟɦɟɧɬ ɩɟɪɟɧɨɫɱɢɤɚ ɫɢɝɧɚɥɨɜ ɪɚɛɨɬɚɸɳɟɣ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɰɟɩɢ ɂɆ 
(ɢɦɩɭɥɶɫ ɩɨɬɨɤɚ ɷɥɟɤɬɪɨɧɨɜ, ɮɨɬɨɧɨɜ). 

 

ɋɣɬ.2. Ʉɨɧɰɟɩɬ ɫɬɚɬɢɱɟɫɤɨɝɨ ɢ ɞɢɧɚɦɢɱɟɫɤɨɝɨ ɢɤɫɟɥɚ 

3. Ɋɠɫɝɣɲɨɶɠ ɩɭɫɛɡɠɨɣɺ ɫɠɛɦɷɨɩɞɩ ɧɣɫɛ – ɸɦɠɧɠɨɭɨɛɺ ɜɛɢɛ ɣɨɯɩɫɧɛɭɣɥɣ ɣ ɧɛɭɠɧɛɭɣɥɣ  

Ʉɚɠɞɵɣ ɨɛɴɟɤɬ ɦɚɬɟɪɢɚɥɶɧɨɝɨ ɦɢɪɚ, ɤɚɤ ɨɛɴɟɤɬ-ɩɪɨɬɨɬɢɩ, ɦɨɠɟɬ ɛɵɬɶ ɩɨɞɜɟɪɝɧɭɬ ɢɥɢ ɧɟ ɩɨɞɜɟɪɝɧɭɬ 

ɜɥɢɹɧɢɹɦ ɤɨɦɦɭɧɢɤɚɬɨɜ - ɩɨɬɨɤɨɜ ɮɨɬɨɧɨɜ, ɷɥɟɤɬɪɨɧɨɜ ɢ ɪɚɡɥɢɱɧɵɯ ɱɚɫɬɢɰ ɢɡ ɫɨɥɧɰɚ, ɤɨɫɦɨɫɚ, 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. ɉɪɢ ɷɬɨɦ ɦɨɠɟɬ ɩɪɨɢɫɯɨɞɢɬɶ ɩɪɨɰɟɫɫ ɢ ɫɨɛɫɬɜɟɧɧɨɣ ɢ ɢɧɞɭɰɢɪɨɜɚɧɧɨɣ 

  

Иɤɫɟɥ Н   
( hardware )   

Кɨɦɦɭɧɢɤɚɬ 1   Кɨɦɦɭ ɧɢɤɚɬ 2   

Иɧɮɥюɚɧɬ   

ɚ)   
  

  
  
  

Сɪɟɞɚ   

Иɤɫ e ɥ D     
( Кɨɦɦɭɧ и каɬ )   

Вɯɨɞɧɨɣ 
ɩɨɬɨɤ   

Выɯɨɞɧɨɣ 
ɩɨɬɨɤ   

Иɧɮɥюɚɧɬ   

ɛ)   
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ɷɦɢɫɫɢɢ ɤɨɦɦɭɧɢɤɚɬɚ, ɤɚɤ ɧɨɫɢɬɟɥɹ ɨɩɪɟɞɟɥɟɧɧɵɯ ɫɜɨɣɫɬɜ ɨɛɴɟɤɬɚ-ɩɪɨɬɨɬɢɩɚ. Ɏɨɪɦɢɪɨɜɚɧɢɟ ɂɈ ɤɚɤ 
ɪɟɡɭɥɶɬɚɬɚ ɷɦɢɫɫɢɢ ɤɨɦɦɭɧɢɤɚɬɨɜ ɆɈ ɥɢɛɨ ɜ ɪɟɡɭɥɶɬɚɬɟ ɦɟɧɬɚɥɶɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɱɟɥɨɜɟɤɚ ɩɨɡɜɨɥɹɟɬ 
ɢɧɮɨɪɦɚɬɢɤɭ ɤɚɤ ɧɚɭɤɭ ɫɜɹɡɚɬɶ ɩɨ ɜɯɨɞɚɦ ɫ ɦɚɬɟɪɢɚɥɶɧɵɦɢ ɨɛɴɟɤɬɚɦɢ  ɢ ɱɟɥɨɜɟɤɨɦ, ɚ ɩɨ ɜɵɯɨɞɚɦ - ɫ 
ɦɚɬɟɦɚɬɢɤɨɣ, ɬɟɯɧɢɱɟɫɤɢɦɢ, ɝɭɦɚɧɢɬɚɪɧɵɦɢ ɢ ɟɫɬɟɫɬɜɟɧɧɵɦɢ ɧɚɭɤɚɦɢ. ɏɚɪɚɤɬɟɪɧɵɟ ɬɪɚɧɡɚɤɰɢɢ  ɜɯɨɞɧɵɯ 
ɢ ɜɵɯɨɞɧɵɯ ɂɈ ɨɬɨɛɪɚɠɟɧɵ ɫɬɪɟɥɤɚɦɢ ɧɚ ɪɢɫ. 3. 

 

 
 

ɇɛɭɠɧɛɭɣɥɛ ɧɛɳɣɨɨɛɺ 

 

ɇɛɭɠɧɛɭɣɥɛ ɧɠɨɭɛɦɷɨɛɺ 

 

Ɇɚɬɟɦɚɬɢɤɚ 
ɤɨɦɩɶɸɬɟɪɧɚɹ 

Ɇɚɬɟɦɚɬɢɤɚ 
ɜɵɱɢɫɥɢɬɟɥɶɧɚɹ 

Ɇɚɬɟɦɚɬɢɤɚ  

Ки̍ер̦е-

тик̌ 

I- I ̥а̛̹̦ы  

Ƀɨɯɩɫɧɛɱɣɩɨɨɶɤ ɧɣɫ  I 

И̦фор̥̌тик̌ 

Ɉɛɴɟɤɬɵ ɨɬɪɚɠɟɧɢɹ ɂɞɟɚɥɶɧɵɟ ɨɛɴɟɤɬɵ 

ɉɪɢɤɥɚɞɧɵɟ 
ɧɚɭɤɢ 

М̛̬  ̸ело̏ека  

Ɏɭɧɞɚɦɟɧɬɚɥɶɧɵɟ 
ɧɚɭɤɢ 

R-I ̥а̛̹̦ы   I- R ̥а̛̹̦ы    

 М̛̬ 
тех̦оло̛̜̐ 

ɇɛɭɠɫɣɛɦɷɨɶɤ ɧɣɫ R  

 

Ɋɢɫ. 3.  ɂɧɮɨɪɦɚɰɢɨɧɧɵɟ ɨɛɴɟɤɬɵ ɜ ɫɬɪɭɤɬɭɪɚɯ ɢɧɮɨɪɦɚɬɢɤɢ ɢ ɦɚɬɟɦɚɬɢɤɢ 

ɂɫɯɨɞɧɵɟ ɂɈ ɩɨɪɨɠɞɚɸɬɫɹ ɆɈ ɢ ɱɟɥɨɜɟɤɨɦ ɧɚ ɨɫɧɨɜɚɧɢɢ ɤɨɦɦɭɧɢɤɚɬɨɜ ɢɡɥɭɱɚɟɦɵɯ ɆɈ. ȼɨɫɩɪɢɧɹɬɵɟ 
ɫɟɧɫɨɪɚɦɢ R-I ɦɚɲɢɧɵ ɢ ɪɟɰɟɩɬɨɪɚɦɢ ɱɟɥɨɜɟɤɚ ɨɬɪɚɠɟɧɢɹ ɩɪɢɜɨɞɹɬɫɹ ɤ ɮɨɪɦɟ, ɩɪɢɝɨɞɧɨɣ ɞɥɹ ɨɛɪɚɛɨɬɤɢ 
I-I ɦɚɲɢɧɨɣ. I-I ɦɚɲɢɧɵ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɨɛɪɚɛɨɬɤɢ ɢɧɮɨɪɦɚɰɢɢ ɢ ɪɟɲɟɧɢɹ ɡɚɞɚɱ. ȼɵɯɨɞɧɵɟ ɂɈ 

ɩɨɫɬɭɩɚɸɬ ɧɚ ɢɫɩɨɥɧɢɬɟɥɶɧɵɟ I-R ɦɚɲɢɧɵ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɥɢɧɢɢ. Ɉɱɟɜɢɞɟɧ ɮɚɤɬ ɪɚɫɩɨɥɨɠɟɧɢɹ 
ɢɤɫɟɥɶɧɨɝɨ ɭɪɨɜɧɹ ɨɬɪɚɠɟɧɢɣ ɫɬɚɬɢɤɢ ɉɞɈ ɦɟɠɞɭ ɭɪɨɜɧɟɦ ɢɤɫɟɥɶɧɨɝɨ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɪɟɚɥɶɧɵɯ 
ɮɢɡɢɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ, ɨɬɧɨɫɹɳɟɝɨɫɹ ɤ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɦɭ ɦɢɪɭ, ɢ ɭɪɨɜɧɟɦ ɨɬɪɚɠɟɧɢɣ ɛɨɥɟɟ ɜɵɫɨɤɨɝɨ 
ɭɪɨɜɧɹ (ɂɈ), ɤɨɬɨɪɵɟ ɨɬɧɨɫɹɬɫɹ ɤ ɬɟɨɪɢɢ ɩɨɡɧɚɜɚɟɦɨɝɨ ɦɢɪɚ. Ʌɟɝɤɨ ɜɢɞɟɬɶ ɢɟɪɚɪɯɢɸ ɬɚɤɢɯ ɭɪɨɜɧɟɣ 
ɨɬɪɚɠɟɧɢɣ: ɢɤɫɟɥɶɧɵɣ (ɢɧɞɢɜɢɞɭɭɦɚ ɢɥɢ ɦɧɨɠɟɫɬɜɚ ɷɥɟɦɟɧɬɨɜ); ɱɢɫɥɨɜɨɣ, ɰɢɮɪɨɜɨɣ; ɨɛɪɚɡɧɵɣ, 
ɫɢɦɜɨɥɶɧɵɣ (ɢɦɟɧɚ), ɚɬɪɢɛɭɬɧɵɣ; ɬɟɤɫɬɨɜɵɣ, ɩɪɟɞɢɤɚɬɧɵɣ, ɦɚɬɟɦɚɬɢɱɟɫɤɢɣ (ɜ ɩɨɫɥɟɞɧɟɦ ɫɥɭɱɚɟ 

ɦɚɬɟɦɚɬɢɤɚ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɤɚɤ ɫɪɟɞɫɬɜɨ ɨɬɨɛɪɚɠɟɧɢɹ ɦɢɪɚ, ɚ ɧɟ ɪɟɲɟɧɢɹ ɡɚɞɚɱ). ɂɤɫɟɥɶɧɨɟ 
ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɩɨɡɜɨɥɹɟɬ ɩɨ-ɧɨɜɨɦɭ ɩɨɞɨɣɬɢ ɤ ɧɟɤɨɬɨɪɵɦ ɚɫɩɟɤɬɚɦ ɦɚɬɟɦɚɬɢɤɢ. ɋɭɬɶ ɜ ɬɨɦ, ɱɬɨ ɜɨɩɪɨɫ 
ɨɛ ɨɫɧɨɜɚɧɢɹɯ ɦɚɬɟɦɚɬɢɤɢ ɢ ɨ ɬɨɦ, ɱɬɨ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ, ɜ ɤɨɧɟɱɧɨɦ ɫɱɟɬɟ, ɦɚɬɟɦɚɬɢɤɚ, ɨɫɬɚёɬɫɹ 
ɨɬɤɪɵɬɵɦ. ɂɡɜɟɫɬɧɨ, ɱɬɨ Ƚɟɪɦɚɧ ȼɟɣɥɶ ɩɟɫɫɢɦɢɫɬɢɱɟɫɤɢ ɨɰɟɧɢɥ ɜɨɡɦɨɠɧɨɫɬɶ ɞɚɬɶ ɨɛɳɟɩɪɢɧɹɬɨɟ 
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ɨɩɪɟɞɟɥɟɧɢɟ ɩɪɟɞɦɟɬɚ ɦɚɬɟɦɚɬɢɤɢ. 
ȿɫɥɢ ɢɫɯɨɞɢɬɶ ɢɡ ɨɩɪɟɞɟɥɟɧɢɹ «Ɇɚɬɟɦɚɬɢɤɚ (ɝɪɟɱ. ЦКЭСОЦКЭТФО, ɨɬ ЦпЭСОЦК — ɡɧɚɧɢɟ, ɧɚɭɤɚ) - ɧɚɭɤɚ ɨ 
ɤɨɥɢɱɟɫɬɜɟɧɧɵɯ ɨɬɧɨɲɟɧɢɹɯ ɢ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɯ ɮɨɪɦɚɯ ɞɟɣɫɬɜɢɬɟɥɶɧɨɝɨ ɦɢɪɚ», ɬɨ ɢɫɯɨɞɧɵɟ 
ɨɬɧɨɲɟɧɢɹ ɢ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɟ ɮɨɪɦɵ ɦɨɝɭɬ ɢɫɯɨɞɢɬɶ: ɚ) ɢɡ ɢɤɫɟɥɶɧɵɯ ɨɬɪɚɠɟɧɢɣ ɜɨɫɩɪɢɧɢɦɚɟɦɵɯ ɂɆ; 
ɛ) ɢɡ ɨɬɪɚɠɟɧɢɣ ɩɪɨɞɭɤɬɚ ɱɟɥɨɜɟɱɟɫɤɨɝɨ ɫɨɡɧɚɧɢɹ. ɗɬɨ ɡɧɚɱɢɬ, ɱɬɨ ɨɩɪɟɞɟɥɟɧɢɹ ɦɨɝɭɬ ɛɵɬɶ ɞɚɧɵ ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɨɧɬɨɥɨɝɢɱɟɫɤɨɝɨ ɫɬɚɬɭɫɚ ɢɫɯɨɞɧɵɯ ɷɥɟɦɟɧɬɨɜ ɦɚɬɟɦɚɬɢɤɢ ɢ ɨɬɞɟɥɶɧɨ ɪɚɫɫɦɚɬɪɢɜɚɬɶɫɹ: 
- ɦɟɧɬɚɥɶɧɚɹ ɦɚɬɟɦɚɬɢɤɚ, ɩɨɫɬɪɨɟɧɧɚɹ ɧɚ ɪɟɡɭɥɶɬɚɬɚɯ ɩɪɨɰɟɫɫɨɜ ɦɟɧɬɚɥɶɧɨɣ ɢ ɩɪɚɤɬɢɱɟɫɤɨɣ 
ɞɟɹɬɟɥɶɧɨɫɬɢ ɱɟɥɨɜɟɤɚ ɫɨɝɥɚɫɧɨ ɮɨɪɦɚɥɶɧɨɣ ɥɨɝɢɤɟ ɢ ɧɚ ɨɫɧɨɜɟ ɚɤɫɢɨɦ ɨɛ ɷɥɟɦɟɧɬɚɯ, ɩɪɢɪɨɞɚ ɤɨɬɨɪɵɯ 
ɭɠɟ ɧɟ ɨɩɪɟɞɟɥɟɧɚ (ɢɞɟɚɥɶɧɵɟ ɨɛɴɟɤɬɵ); 
- ɦɚɲɢɧɧɚɹ ɦɚɬɟɦɚɬɢɤɚ, ɫɨɡɞɚɜɚɟɦɚɹ ɧɚ ɨɫɧɨɜɟ ɷɥɟɦɟɧɬɨɜ ɢɡ ɨɛɴɟɤɬɨɜ-ɨɬɪɚɠɟɧɢɣ ɢɤɫɟɥɶɧɨɝɨ ɭɪɨɜɧɹ 
ɩɨɥɭɱɟɧɧɵɯ ɬɟɯɧɢɱɟɫɤɢɦɢ ɫɪɟɞɫɬɜɚɦɢ ɢ ɡɚɮɢɤɫɢɪɨɜɚɧɧɵɯ ɧɚ ɧɟɠɢɜɵɯ ɦɚɬɟɪɢɚɥɶɧɵɯ ɧɨɫɢɬɟɥɹɯ.  
ɋɭɳɟɫɬɜɭɸɳɢɟ ɩɨɧɹɬɢɹ ȼɵɱɢɫɥɢɬɟɥɶɧɨɣ, ɤɚɤ ɢ Ʉɨɦɩɶɸɬɟɪɧɨɣ, ɦɚɬɟɦɚɬɢɤɢ ɦɨɠɧɨ ɫɜɹɡɵɜɚɬɶ ɧɟ 
ɬɨɥɶɤɨ ɫ ɢɧɫɬɪɭɦɟɧɬɚɦɢ ɩɨɞɝɨɬɨɜɤɢ ɢ ɦɟɬɨɞɚɦɢ ɪɟɲɟɧɢɣ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɡɚɞɚɱ ɫ ɩɨɦɨɳɶɸ ɤɨɦɩɶɸɬɟɪɨɜ, 
ɧɨ ɢ ɫɨɨɬɧɨɫɢɬɶ ɫ ɩɟɪɜɢɱɧɵɦɢ ɮɨɪɦɚɦɢ ɦɚɲɢɧɧɵɯ ɨɬɨɛɪɚɠɟɧɢɣ ɪɟɚɥɶɧɨɝɨ ɦɢɪɚ (ɢɤɫɟɥɶɧɵɦɢ) ɢ, ɜ 
ɨɛɳɟɦ ɫɥɭɱɚɟ, ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɢɯ, ɤɚɤ ɪɚɡɞɟɥ ɦɚɲɢɧɧɨɣ ɦɚɬɟɦɚɬɢɤɢ. ɇɟ ɥɭɱɲɟ ɥɢ ɨɩɪɟɞɟɥɟɧɢɹ 
ɦɚɬɟɦɚɬɢɤɢ ɧɚɱɢɧɚɬɶ ɫ ɨɩɪɟɞɟɥɟɧɢɣ ɷɥɟɦɟɧɬɧɨɣ ɛɚɡɵ ɦɚɲɢɧɧɨɣ ɦɚɬɟɦɚɬɢɤɢ (ɫ ɟɟ ɰɚɪɫɬɜɚɦɢ ɢɤɫɟɥɟɣ, 
ɱɢɫɟɥ, ɫɢɦɜɨɥɨɜ, ɫɬɪɭɤɬɭɪ) ɢ ɞɚɥɟɟ ɩɟɪɟɯɨɞɢɬɶ ɤ ɢɫɬɨɪɢɱɟɫɤɢ ɫɥɨɠɢɜɲɟɣɫɹ ɦɟɧɬɚɥɶɧɨɣ ɦɚɬɟɦɚɬɢɤɟ. 
ɑɬɨ ɤɚɫɚɟɬɫɹ ɢɧɮɨɪɦɚɬɢɤɢ, ɬɨ ɨɱɟɜɢɞɧɨ, ɱɬɨ ɜ ɫɬɪɭɤɬɭɪɟ ɜɡɚɢɦɨɫɜɹɡɟɣ ɧɚɭɤ ɢɧɮɨɪɦɚɬɢɤɚ ɧɚɯɨɞɢɬɫɹ 
ɦɟɠɞɭ ɪɟɚɥɶɧɵɦɢ ɦɚɬɟɪɢɚɥɶɧɵɦɢ ɨɛɴɟɤɬɚɦɢ ɫ ɨɞɧɨɣ ɫɬɨɪɨɧɵ ɢ ɟɫɬɟɫɬɜɟɧɧɵɦɢ ɧɚɭɤɚɦɢ ɢ ɦɚɬɟɦɚɬɢɤɨɣ ɫ 
ɞɪɭɝɨɣ  ɫɬɨɪɨɧɵ. ɉɨɫɤɨɥɶɤɭ ɩɪɨɰɟɫɫ ɨɬɪɚɠɟɧɢɹ ɢɦɟɟɬ ɦɟɫɬɨ ɩɪɢ ɮɨɪɦɢɪɨɜɚɧɢɢ ɩɨɧɹɬɢɣ ɢ ɟɫɬɟɫɬɜɟɧɧɵɯ ɢ 
ɝɭɦɚɧɢɬɚɪɧɵɯ ɧɚɭɤ, ɬɨ ɩɪɢɦɟɧɢɬɟɥɶɧɨ ɤ ɞɟɪɟɜɭ ɜɡɚɢɦɨɫɜɹɡɟɣ ɧɚɭɤ ɢɧɮɨɪɦɚɬɢɤɚ ɦɨɠɟɬ ɩɪɟɬɟɧɞɨɜɚɬɶ ɧɚ 
ɪɨɥɶ ɢ ɪɚɫɫɦɚɬɪɢɜɚɬɶɫɹ ɤɚɤ ɫɜɹɡɭɸɳɟɟ ɡɜɟɧɨ ɨɛɴɟɤɬɨɜ ɩɪɢɪɨɞɵ ɢ ɩɨɧɹɬɢɣ ɢ ɹɡɵɤɨɜ ɟɫɬɟɫɬɜɟɧɧɵɯ ɢ 
ɝɭɦɚɧɢɬɚɪɧɵɯ ɧɚɭɤ. ȼ ɤɢɛɟɪɧɟɬɢɤɟ ɡɚɞɚɱɢ ɢɧɮɨɪɦɚɬɢɤɢ (ɮɨɪɦɢɪɨɜɚɧɢɹ, ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɢ ɪɟɚɥɢɡɚɰɢɢ 
ɢɧɮɨɪɦɚɰɢɢ) ɞɨɩɨɥɧɟɧɵ ɡɚɞɚɱɚɦɢ ɭɩɪɚɜɥɟɧɢɹ ɤɚɤ ɢɧɮɨɪɦɚɰɢɨɧɧɵɦɢ ɬɚɤ ɦɚɬɟɪɢɚɥɶɧɵɦɢ ɩɪɨɰɟɫɫɚɦɢ. ȼ 
ɂɂ ɷɬɢ ɡɚɞɚɱɢ ɞɨɩɨɥɧɟɧɵ ɫɪɟɞɫɬɜɚɦɢ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɦɵɫɥɢɬɟɥɶɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɢ ɩɪɢɜɥɟɱɟɧɢɟɦ ɤ 
ɪɟɲɟɧɢɸ ɡɚɞɚɱ ɛɚɡ ɡɧɚɧɢɣ.  

ɂɛɥɦɹɲɠɨɣɠ 

ȼɜɟɞɟɧɢɟ ɩɨɧɹɬɢɣ ɢɤɫɟɥ ɢ ɤɨɦɦɭɧɢɤɚɬ (ɜ ɨɬɥɢɱɢɟ ɨɬ ɩɨɧɹɬɢɹ «ɫɢɝɧɚɥ») ɩɨɡɜɨɥɢɥɨ ɩɟɪɟɣɬɢ ɤ ɷɥɟɦɟɧɬɧɨɣ 
ɛɚɡɟ ɂɆ ɫɚɦɨɝɨ ɧɢɡɤɨɝɨ ɭɪɨɜɧɹ – ɤɨɦɦɭɧɢɤɚɬɧɨɝɨ, ɫɜɹɡɚɬɶ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɮɢɡɢɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ, 
ɨɬɧɨɫɹɳɢɯɫɹ ɤ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɦɭ ɦɢɪɭ, ɫ ɭɪɨɜɧɟɦ ɨɬɪɚɠɟɧɢɣ ɛɨɥɟɟ ɜɵɫɨɤɨɝɨ ɭɪɨɜɧɹ (ɂɈ), ɤɨɬɨɪɵɟ 
ɨɬɧɨɫɹɬɫɹ ɤ ɬɟɨɪɢɢ ɢ ɛɨɥɟɟ ɬɨɱɧɨ ɨɩɢɫɚɬɶ ɫɬɚɞɢɢ ɢ ɫɭɳɧɨɫɬɶ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɩɪɨɰɟɫɫɨɜ.  

Ɇɣɭɠɫɛɭɮɫɛ 

ДɆɟɪɠɜɢɧɫɤɢɣ, 2012Ж Ɇɟɪɠɜɢɧɫɤɢɣ Ⱥ.Ⱥ., Ɇɟɪɠɜɢɧɫɤɢɣ ɉ.Ⱥ. Ɉɬ ɫɬɪɭɤɬɭɪɵ ɤɚɧɚɥɚ ɫɜɹɡɢ ɤ ɡɧɚɤɨɜɨɣ ɦɨɞɟɥɢ ɦɢɪɚ  
Ɍɪɭɞɵ ɋɟɜɟɪɨɤɚɜɤɚɡɫɤɨɝɨ ɮɢɥɢɚɥɚ ɦɨɫɤɨɜɫɤɨɝɨ ɬɟɯɧɢɱɟɫɤɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬɚ ɫɜɹɡɢ ɢ ɢɧɮɨɪɦɚɬɢɤɢ, 2012, М.225-
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ȻɆȾɀȼɋɃ ɅȽȻɂȲȻɋɈɃɐ ȽȲȿɈɉɓɀɈɗ ɍȻ ȳɐ ȽɆȻɌɍɃȽɉɌɍȲ 
Ɉʀɥʀɭɲɠɨɥɩ ɇ.Ɍ., ɓɥʀɦɷɨɺɥ Ɍ.Ɍ., ɇɛɭɝʀɹɥ ȿ.Ȼ.  

Ⱥɧɨɬɚɰɿɹ: ɜɜɨɞɹɬɶɫɹ ɩɨɧɹɬɬɹ ɤɜɚɡɿɚɪɧɨɝɨ ɜɿɞɧɨɲɟɧɧɹ, ɨɩɟɪɚɰɿʀ ɧɚɞ ɬɚɤɢɦɢ ɜɿɞɧɨɲɟɧɧɹɦɢ ɬɚ ɚɥɝɟɛɪɢ 
ɤɜɚɡɿɚɪɧɢɯ ɜɿɞɧɨɲɟɧɶ. 

Ʉɥɸɱɨɜɿ ɫɥɨɜɚ: ɤɜɚɡɿɚɪɧɿ ɜɿɞɧɨɲɟɧɧɹ, ɨɩɟɪɚɰɿʀ ɧɚɞ ɜɿɞɧɨɲɟɧɧɹɦɢ, ɚɥɝɟɛɪɚ ɤɜɚɡɿɚɪɧɢɯ ɜɿɞɧɨɲɟɧɶ.  

 

ɉɿɞ n-ɚɪɧɢɦ ɜɿɞɧɨɲɟɧɧɹɦ ɬɪɚɞɢɰɿɣɧɨ ɪɨɡɭɦɿɸɬɶ ɦɧɨɠɢɧɭ ɤɨɪɬɟɠɿɜ ɞɨɜɠɢɧɢ n. ɋɤɿɧɱɟɧɧɟ n-ɚɪɧɟ 
ɜɿɞɧɨɲɟɧɧɹ ɦɨɠɧɚ ɪɨɡɝɥɹɞɚɬɢ ɹɤ ɩɟɜɧɭ ɬɚɛɥɢɰɸ, ɹɤɚ ɦɚє n ɫɬɨɜɩɱɢɤɿɜ. Ɍɚɤ ɜɢɡɧɚɱɟɧɟ ɩɨɧɹɬɬɹ ɜɿɞɧɨɲɟɧɧɹ 
ɧɚɥɟɠɢɬɶ ɞɨ ɧɚɣɜɚɠɥɢɜɿɲɢɯ ɩɨɧɹɬɶ ɦɚɬɟɦɚɬɢɤɢ. ȼɨɞɧɨɱɚɫ ɧɢɡɤɚ ɡɚɞɚɱ ɿɧɮɨɪɦɚɬɢɤɢ ɬɚ ɩɪɨɝɪɚɦɭɜɚɧɧɹ 
ɜɢɦɚɝɚɸɬɶ ɩɟɜɧɨɝɨ ɭɡɚɝɚɥɶɧɟɧɧɹ ɰɶɨɝɨ ɩɨɧɹɬɬɹ. ɇɚɩɪɢɤɥɚɞ, ɹɤɳɨ ɪɨɡɝɥɹɞɚɬɢ ɟɤɡɚɦɟɧɚɰɿɣɧɭ ɜɿɞɨɦɿɫɬɶ ɹɤ 
ɞɟɹɤɭ ɬɚɛɥɢɰɸ, ɬɨ ɧɟ ɜɫɿ ʀʀ ɤɥɿɬɢɧɤɢ ɦɨɠɭɬɶ ɛɭɬɢ ɡɚɩɨɜɧɟɧɿ ɩɿɞ ɱɚɫ ɿɫɩɢɬɭ. Ɏɨɪɦɚɥɶɧɨ ɬɚɤɭ ɱɚɫɬɤɨɜɨ 
ɡɚɩɨɜɧɟɧɭ ɬɚɛɥɢɰɸ ɦɨɠɧɚ ɡɚɞɚɬɢ ɧɚɫɬɭɩɧɢɦ ɱɢɧɨɦ. ɇɟɯɚɣ V – ɦɧɨɠɢɧɚ ɚɬɪɢɛɭɬɿɜ, A – ɦɧɨɠɢɧɚ ɡɧɚɱɟɧɶ. 
ɑɚɫɬɤɨɜɭ ɮɭɧɤɰɿɸ ɿɡ V ɜ A ɧɚɡɜɟɦɨ ɧɨɦɿɧɚɬɢɜɧɨɸ ɦɧɨɠɢɧɨɸ. Ʉɥɚɫ ɜɫɿɯ ɬɚɤɢɯ ɦɧɨɠɢɧ ɩɨɡɧɚɱɚєɦɨ VA. 

Ʉɜɚɡɿɚɪɧɢɦ ɜɿɞɧɨɲɟɧɧɹɦ ɧɚɡɜɟɦɨ ɞɨɜɿɥɶɧɭ ɩɿɞɦɧɨɠɢɧɭ R  VA. ɍ ɰɶɨɦɭ ɜɢɩɚɞɤɭ ɧɨɦɿɧɚɬɢɜɧɚ ɦɧɨɠɢɧɚ, ɳɨ 
ɜɯɨɞɢɬɶ ɭ ɜɿɞɧɨɲɟɧɧɹ R, ɦɨɠɟ ɪɨɡɝɥɹɞɚɬɢ ɹɤ ɱɚɫɬɤɨɜɨ ɡɚɩɨɜɧɟɧɢɣ ɪɹɞɨɤ ɬɚɛɥɢɰɿ.  
ɇɚ ɦɧɨɠɢɧɿ ɜɫɿɯ ɤɜɚɡɿɚɪɧɢɯ ɜɿɞɧɨɲɟɧɶ ɩɪɢɪɨɞɧɢɦ ɱɢɧɨɦ ɡɚɞɚɸɬɶɫɹ ɛɭɥɟɜɿ ɨɩɟɪɚɰɿʀ ɨɛ’єɞɧɚɧɧɹ, ɩɟɪɟɬɢɧɭ, 
ɞɨɩɨɜɧɟɧɧɹ, ɚ ɬɚɤɨɠ ɫɩɟɰɿɚɥɶɧɿ ɧɨɦɿɧɚɬɢɜɧɿ ɨɩɟɪɚɰɿʀ ɪɟɧɨɦɿɧɚɰɿʀ ɬɚ ɤɜɚɧɬɢɮɿɤɚɰɿʀ Дɇɿɤɿɬɱɟɧɤɨ, 2008].  

Ɇɟɬɨɸ ɞɨɩɨɜɿɞɿ є ɜɢɡɧɚɱɟɧɧɹ ɪɿɡɧɢɯ ɚɥɝɟɛɪ ɤɜɚɡɿɚɪɧɢɯ ɜɿɞɧɨɲɟɧɶ ɬɚ ɞɨɫɥɿɞɠɟɧɧɹ ʀɯ ɡɜ’ɹɡɤɿɜ ɿɡ ɚɥɝɟɛɪɚɦɢ 
ɩɪɟɞɢɤɚɬɿɜ. Ɂɨɤɪɟɦɚ, ɞɨɜɨɞɢɬɶɫɹ ɿɡɨɦɨɪɮɿɡɦ ɚɥɝɟɛɪɢ ɤɜɚɡɿɚɪɧɢɯ ɜɿɞɧɨɲɟɧɶ ɬɚ ɩɟɪɲɨɩɨɪɹɞɤɨɜɢɯ ɚɥɝɟɛɪ 
ɬɨɬɚɥɶɧɢɯ ɩɪɟɞɢɤɚɬɿɜ.  
Ɍɚɤɨɠ ɛɭɞɭɸɬɶɫɹ ɚɥɝɟɛɪɢ ɛɿ-ɤɜɚɡɿɚɪɧɢɯ ɜɿɞɧɨɲɟɧɶ, ɜɢɡɧɚɱɟɧɿ ɧɚ ɦɧɨɠɢɧɚɯ ɩɚɪ ɤɜɚɡɿɚɪɧɢɯ ɜɿɞɧɨɲɟɧɶ. 
ȼɢɡɧɚɱɚɸɬɶɫɹ ɪɿɡɧɿ ɩɿɞɤɥɚɫɢ ɬɚɤɢɯ ɚɥɝɟɛɪ ɬɚ ɞɨɫɥɿɞɠɭɸɬɶɫɹ ʀɯ ɡɜ'ɹɡɤɢ ɡ ɧɟɞɟɬɟɪɦɿɧɨɜɚɧɢɦɢ, ɞɭɚɥɶɧɢɦɢ, 
ɧɚɫɢɱɟɧɢɦɢ ɬɚ ɪɟɥɹɰɿɣɧɢɦɢ ɚɥɝɟɛɪɚɦɢ ɱɚɫɬɤɨɜɢɯ ɩɪɟɞɢɤɚɬɿɜ. 
Ɉɬɪɢɦɚɧɿ ɪɟɡɭɥɶɬɚɬɢ ɭɡɚɝɚɥɶɧɸɸɬɶɫɹ ɧɚ ɜɢɩɚɞɨɤ ɛɚɝɚɬɨɫɨɪɬɧɢɯ ɜɿɞɧɨɲɟɧɶ ДNikitchenko, 2013]. 

Ɇʀɭɠɫɛɭɮɫɛ 

[ɇɿɤɿɬɱɟɧɤɨ, 2008Ж Ɇ.ɋ. ɇɿɤɿɬɱɟɧɤɨ , ɋ.ɋ. ɒɤɿɥɶɧɹɤ. Ɇɚɬɟɦɚɬɢɱɧɚ ɥɨɝɿɤɚ ɬɚ ɬɟɨɪɿɹ ɚɥɝɨɪɢɬɦɿɜ. Ʉɢʀɜ: ȼɉɐ Ʉɢʀɜɫɶɤɢɣ 
ɭɧɿɜɟɪɫɢɬɟɬ, 2008.  528 ɫ.  

[Nikitchenko, 2013] M.S.Nikitchenko, V. G. Tymofieiev. Satisfiability and Validity Problems in Many-Sorted Composition-

Nominative Pure Predicate Logics. Communications in Computer and Information Science, vol. 347, 89-110, Springer 

Berlin Heidelberg, 2013. 

Ȳɨɯɩɫɧɛɱʀɺ ɪɫɩ ɛɝɭɩɫʀɝ 

ɇɿɤɿɬɱɟɧɤɨ Ɇɢɤɨɥɚ ɋɬɟɩɚɧɨɜɢɱ – ɡɚɜɿɞɭɜɚɱ ɤɚɮɟɞɪɢ ɬɟɨɪɿʀ ɬɚ ɬɟɯɧɨɥɨɝɿʀ ɩɪɨɝɪɚɦɭɜɚɧɧɹ, Ʉɢʀɜɫɶɤɢɣ 
ɧɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɿɦɟɧɿ Ɍɚɪɚɫɚ ɒɟɜɱɟɧɤɚ, 01601 Ɇɋɉ, Ʉɢʀɜ, ɜɭɥ. ȼɨɥɨɞɢɦɢɪɫɶɤɚ, 64; e-mail: 

nikitchenko@unicyb.kiev.ua 

Шɤɿɥɶɧɹɤ ɋɬɟɩɚɧ ɋɬɟɩɚɧɨɜɢɱ – ɩɪɨɮɟɫɨɪ ɤɚɮɟɞɪɢ ɬɟɨɪɿʀ ɬɚ ɬɟɯɧɨɥɨɝɿʀ ɩɪɨɝɪɚɦɭɜɚɧɧɹ, Ʉɢʀɜɫɶɤɢɣ 
ɧɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɿɦɟɧɿ Ɍɚɪɚɫɚ ɒɟɜɱɟɧɤɚ, 01601 Ɇɋɉ, Ʉɢʀɜ, ɜɭɥ. ȼɨɥɨɞɢɦɢɪɫɶɤɚ, 64; e-mail: 

sssh@unicyb.kiev.ua 
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ɇɉȿɀɆɃɋɉȽȻɈɃɀ ɋɖɈɉɒɈɖɐ ɇɀɐȻɈɃɂɇɉȽ Ƚ ȻȾɀɈɍɈɉ-

ɉɋɃɀɈɍɃɋɉȽȻɈɈɉɄ ɇɉȿɀɆɃ ɏɎɈɅɑɃɉɈɃɋɉȽȻɈɃɚ ɘɅɉɈɉɇɃɅɃ 

ȿɣɛɨɛ ɉɧɠɦɷɺɨɲɣɥ 

Ⱥɧɧɨɬɚɰɢɹ: ɉɪɟɞɥɨɠɟɧɚ ɚɝɟɧɬɧɨ-ɨɪɢɟɧɬɢɪɨɜɚɧɧɚɹ ɦɨɞɟɥɶ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɷɤɨɧɨɦɢɤɢ. 
ɉɪɟɞɫɬɚɜɥɟɧɚ ɪɟɚɥɢɡɚɰɢɹ ɦɟɯɚɧɢɡɦɨɜ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɚɝɟɧɬɨɜ ɧɚ ɪɵɧɤɚɯ ɬɪɭɞɚ ɢ ɬɨɜɚɪɨɜ. 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɚɝɟɧɬɧɨ-ɨɪɢɟɧɬɢɪɨɜɚɧɧɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɦɚɬɟɦɚɬɢɱɟɫɤɚɹ ɷɤɨɧɨɦɢɤɚ.  

Ƚɝɠɟɠɨɣɠ 

ɇɟɨɛɯɨɞɢɦɨɫɬɶ ɜɵɹɜɥɟɧɢɹ ɩɪɟɞɩɨɫɵɥɨɤ ɝɥɨɛɚɥɶɧɵɯ ɤɪɢɡɢɫɨɜ ɬɪɟɛɭɟɬ ɪɚɡɪɚɛɨɬɤɢ ɤɚɱɟɫɬɜɟɧɧɨ ɧɨɜɵɯ 
ɩɨɞɯɨɞɨɜ ɤ ɚɧɚɥɢɡɭ ɪɵɧɨɱɧɵɯ ɦɟɯɚɧɢɡɦɨɜ ɢ ɦɨɞɟɥɢɪɨɜɚɧɢɸ ɜɡɚɢɦɨɞɟɣɫɬɜɢɣ ɦɟɠɞɭ ɷɤɨɧɨɦɢɱɟɫɤɢɦɢ 
ɚɝɟɧɬɚɦɢ. Ɉɞɧɢɦ ɢɡ ɫɨɜɪɟɦɟɧɧɵɯ ɦɟɬɨɞɨɜ ɹɜɥɹɟɬɫɹ ɚɝɟɧɬɧɨ-ɨɪɢɟɧɬɢɪɨɜɚɧɧɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ. Ɉɫɧɨɜɧɚɹ 
ɢɞɟɹ ɷɬɨɝɨ ɩɨɞɯɨɞɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɩɪɟɞɫɬɚɜɥɟɧɢɢ ɨɛ ɷɤɨɧɨɦɢɤɟ ɤɚɤ ɨ ɫɥɨɠɧɨɣ ɚɞɚɩɬɢɜɧɨɣ ɫɢɫɬɟɦɟ, 
ɩɨɜɟɞɟɧɢɟ ɤɨɬɨɪɨɣ ɮɨɪɦɢɪɭɟɬɫɹ ɜ ɪɟɡɭɥɶɬɚɬɟ ɦɧɨɠɟɫɬɜɟɧɧɵɯ ɜɡɚɢɦɨɞɟɣɫɬɜɢɣ ɚɜɬɨɧɨɦɧɵɯ ɝɟɬɟɪɨɝɟɧɧɵɯ 
ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɚɝɟɧɬɨɜ, ɨɛɥɚɞɚɸɳɢɯ ɪɚɡɧɵɦ ɩɨɜɟɞɟɧɢɟɦ ɢ ɫɩɨɫɨɛɧɨɫɬɶɸ ɤ ɨɛɭɱɟɧɢɸ. 

ɉɬɨɩɝɨɶɠ ɫɶɨɥɣ ɝ ɛɞɠɨɭɨɩ-ɩɫɣɠɨɭɣɫɩɝɛɨɨɩɤ ɧɩɟɠɦɣ ɯɮɨɥɱɣɩɨɣɫɩɝɛɨɣɺ ɸɥɩɨɩɧɣɥɣ 

Ɋɚɡɪɚɛɨɬɚɧɧɚɹ ɦɨɞɟɥɶ ɫɨɞɟɪɠɢɬ ɞɜɚ ɬɢɩɚ ɚɤɬɢɜɧɵɯ ɚɝɟɧɬɨɜ: ɮɢɪɦɵ-ɩɪɨɢɡɜɨɞɢɬɟɥɢ ɢ ɞɨɦɨɯɨɡɹɣɫɬɜɚ 

[Ƚɭɥɹɧɢɰɤɢɣ, 2014]. ȼɡɚɢɦɨɞɟɣɫɬɜɢɟ ɦɟɠɞɭ ɧɢɦɢ ɩɪɨɢɫɯɨɞɢɬ ɧɟ ɩɪɹɦɨ, ɚ ɫ ɩɨɦɨɳɶɸ ɫɩɟɰɢɚɥɶɧɵɯ 
ɫɭɳɧɨɫɬɟɣ-ɩɨɫɪɟɞɧɢɤɨɜ – ɪɵɧɤɚ ɬɨɜɚɪɨɜ ɢ ɪɵɧɤɚ ɬɪɭɞɚ. ɇɚ ɤɚɠɞɨɣ ɢɬɟɪɚɰɢɢ ɦɨɞɟɥɢɪɨɜɚɧɢɹ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɜɵɩɨɥɧɹɸɬɫɹ ɬɚɤɢɟ ɫɬɪɭɤɬɭɪɧɵɟ ɛɥɨɤɢ ɞɟɣɫɬɜɢɣ: ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɮɢɪɦ ɢ ɞɨɦɨɯɨɡɹɣɫɬɜ 
ɧɚ ɪɵɧɤɟ ɬɪɭɞɚ, ɩɪɨɢɡɜɨɞɫɬɜɨ ɩɪɨɞɭɤɰɢɢ, ɰɟɧɨɨɛɪɚɡɨɜɚɧɢɟ, ɨɩɪɟɞɟɥɟɧɢɟ ɜɟɥɢɱɢɧɵ ɩɨɬɪɟɛɥɟɧɢɹ, 
ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɮɢɪɦ ɢ ɞɨɦɨɯɨɡɹɣɫɬɜ ɧɚ ɪɵɧɤɟ ɬɨɜɚɪɨɜ, ɨɛɭɱɟɧɢɟ ɮɢɪɦ. Ʉɚɠɞɵɣ ɫɬɪɭɤɬɭɪɧɵɣ ɛɥɨɤ 
ɦɨɠɟɬ ɛɵɬɶ ɪɟɚɥɢɡɨɜɚɧ ɪɚɡɥɢɱɧɵɦɢ ɫɩɨɫɨɛɚɦɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɰɟɥɟɣ ɢɫɫɥɟɞɨɜɚɧɢɹ ɢ ɧɟɡɚɜɢɫɢɦɨ ɨɬ 
ɪɟɚɥɢɡɚɰɢɢ ɞɪɭɝɢɯ ɛɥɨɤɨɜ. 
Ɉɫɬɚɧɨɜɢɦɫɹ ɩɨɞɪɨɛɧɟɟ ɧɚ ɪɟɚɥɢɡɚɰɢɢ ɦɟɯɚɧɢɡɦɨɜ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɦɟɠɞɭ ɚɝɟɧɬɚɦɢ ɧɚ ɞɜɭɯ ɪɵɧɤɚɯ 
ɦɨɞɟɥɢ – ɪɵɧɤɟ ɬɪɭɞɚ ɢ ɪɵɧɤɟ ɬɨɜɚɪɨɜ. 
Ɋɵɧɨɤ ɬɪɭɞɚ. Ɋɵɧɨɤ ɬɪɭɞɚ ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɫɩɪɨɫ ɧɚ ɬɪɭɞ ɫɨ ɫɬɨɪɨɧɵ ɮɢɪɦ. Ɂɚɩɪɨɫ ɮɢɪɦɵ ɧɚ ɡɚɩɨɥɧɟɧɢɟ 
ɜɚɤɚɧɫɢɢ ɫɨɞɟɪɠɢɬ ɤɨɥɢɱɟɫɬɜɨ ɪɚɛɨɬɧɢɤɨɜ, ɤɨɬɨɪɵɯ ɬɪɟɛɭɟɬɫɹ ɧɚɧɹɬɶ, ɢ ɩɪɟɞɥɨɠɟɧɧɭɸ ɡɚɪɚɛɨɬɧɭɸ ɩɥɚɬɭ. 
ɉɨɢɫɤɨɦ ɪɚɛɨɬɵ ɧɚ ɪɵɧɤɟ ɬɪɭɞɚ ɡɚɧɢɦɚɸɬɫɹ ɛɟɡɪɚɛɨɬɧɵɟ ɞɨɦɨɯɨɡɹɣɫɬɜɚ ɢ ɧɟɞɨɜɨɥɶɧɵɟ ɫɜɨɟɣ 
ɡɚɪɩɥɚɬɨɣ ɪɚɛɨɬɧɢɤɢ ɮɢɪɦ. ȼɡɚɢɦɨɞɟɣɫɬɜɢɟ ɮɢɪɦ ɢ ɞɨɦɨɯɨɡɹɣɫɬɜ ɧɚ ɪɵɧɤɟ ɬɪɭɞɚ ɪɟɚɥɢɡɨɜɚɧɨ ɫ 
ɩɨɦɨɳɶɸ ɫɥɟɞɭɸɳɟɝɨ ɚɥɝɨɪɢɬɦɚ ɩɨɞɛɨɪɚ, ɦɨɞɟɥɢɪɭɸɳɟɝɨ ɫɥɟɞɭɸɳɢɟ ɷɬɚɩɵ: 

 Ɏɢɪɦɵ ɜɵɫɬɚɜɥɹɸɬ ɜɚɤɚɧɫɢɢ ɧɚ ɪɵɧɨɤ ɬɪɭɞɚ; 

 ɇɟɡɚɧɹɬɵɟ ɞɨɦɨɯɨɡɹɣɫɬɜɚ ɢ ɞɨɦɨɯɨɡɹɣɫɬɜɚ, ɧɟɭɞɨɜɥɟɬɜɨɪɟɧɧɵɟ ɫɜɨɟɣ ɬɟɤɭɳɟɣ ɡɚɪɚɛɨɬɧɨɣ 
ɩɥɚɬɨɣ, ɪɚɫɫɦɚɬɪɢɜɚɸɬ ɨɬɤɪɵɬɵɟ ɜɚɤɚɧɫɢɢ ɢ ɩɨɞɚɸɬ ɡɚɹɜɤɢ ɧɚ ɢɯ ɡɚɩɨɥɧɟɧɢɟ; 

 Ɏɢɪɦɵ ɪɚɫɫɦɚɬɪɢɜɚɸɬ ɩɨɥɭɱɟɧɧɵɟ ɡɚɹɜɤɢ ɢ ɪɚɫɫɵɥɚɸɬ ɩɪɢɝɥɚɲɟɧɢɹ ɢɡɛɪɚɧɧɵɦ. Ʉɨɥɢɱɟɫɬɜɨ 
ɬɚɤɢɯ ɩɪɢɝɥɚɲɟɧɢɣ ɧɟ ɩɪɟɜɵɲɚɟɬ ɤɨɥɢɱɟɫɬɜɚ ɧɟɞɨɫɬɚɸɳɢɯ ɪɚɛɨɬɧɢɤɨɜ ɮɢɪɦɵ; 

 Ⱦɨɦɨɯɨɡɹɣɫɬɜɚ ɪɚɫɫɦɚɬɪɢɜɚɸɬ ɩɨɥɭɱɟɧɧɵɟ ɨɬ ɮɢɪɦ ɩɪɟɞɥɨɠɟɧɢɹ ɢ ɜɵɛɢɪɚɸɬ ɫɚɦɵɣ ɜɵɝɨɞɧɵɣ 
ɞɥɹ ɧɢɯ ɜɚɪɢɚɧɬ; 

 Ɏɢɪɦɵ ɨɛɧɨɜɥɹɸɬ ɢɧɮɨɪɦɚɰɢɸ ɨ ɫɜɨɢɯ ɪɚɛɨɬɧɢɤɨɜ ɧɚ ɨɫɧɨɜɟ ɪɟɲɟɧɢɹ ɞɨɦɨɯɨɡɹɣɫɬɜ. 
ɂɫɫɥɟɞɨɜɚɧɢɹ ɩɨɤɚɡɵɜɚɸɬ, ɱɬɨ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɜɵɩɨɥɧɹɬɶ ɰɢɤɥ ɩɨɞɛɨɪɚ ɪɨɜɧɨ ɞɜɚ ɪɚɡɚ ɢ ɩɪɟɪɵɜɚɬɶ ɟɝɨ, 
ɞɚɠɟ ɟɫɥɢ ɮɢɪɦɚɦ ɧɟ ɭɞɚɥɨɫɶ ɩɨɥɧɨɫɬɶɸ ɡɚɩɨɥɧɢɬɶ ɨɬɤɪɵɬɵɟ ɜɚɤɚɧɫɢɢ.  
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Ɋɵɧɨɤ ɬɨɜɚɪɨɜ. ɉɪɟɞɩɨɥɚɝɚɟɬɫɹ, ɱɬɨ ɮɢɪɦɵ ɩɪɨɢɡɜɨɞɹɬ ɬɨɥɶɤɨ ɨɞɢɧ ɩɨɬɪɟɛɢɬɟɥɶɫɤɢɣ ɬɨɜɚɪ, ɤɨɬɨɪɵɣ 
ɹɜɥɹɟɬɫɹ ɝɨɦɨɝɟɧɧɵɦ, ɬ.ɟ. ɬɨɜɚɪɵ ɪɚɡɧɵɯ ɮɢɪɦ-ɩɪɨɢɡɜɨɞɢɬɟɥɟɣ ɨɬɥɢɱɚɸɬɫɹ ɢɫɤɥɸɱɢɬɟɥɶɧɨ ɰɟɧɨɣ. 
ɉɪɨɢɡɜɟɞɟɧɧɵɣ ɬɨɜɚɪ ɨɬɩɪɚɜɥɹɟɬɫɹ ɧɚ ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɵɣ ɪɵɧɨɤ ɬɨɜɚɪɨɜ, ɝɞɟ ɟɝɨ ɦɨɝɭɬ ɩɪɢɨɛɪɟɫɬɢ 
ɞɨɦɨɯɨɡɹɣɫɬɜɚ. ɉɪɟɞɥɨɠɟɧɢɟ ɬɨɜɚɪɚ ɫɨɫɬɨɢɬ ɢɡ ɰɟɧɵ ɧɚ ɟɞɢɧɢɰɭ ɬɨɜɚɪɭ ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɨɛɴɟɦɚ 
ɬɨɜɚɪɚ, ɜɵɫɬɚɜɥɟɧɧɨɝɨ ɧɚ ɩɪɨɞɚɠɭ. 
ȼ ɪɚɦɤɚɯ ɛɚɡɨɜɨɣ ɦɨɞɟɥɢ ɜɵɛɨɪ ɬɨɜɚɪɚ ɞɨɦɨɯɨɡɹɣɫɬɜɨɦ ɫɱɢɬɚɟɬɫɹ ɫɥɭɱɚɣɧɵɦ, ɩɪɢɱɟɦ ɜɟɪɨɹɬɧɨɫɬɶ 
ɩɪɢɨɛɪɟɬɟɧɢɹ ɬɨɝɨ ɢɥɢ ɢɧɨɝɨ ɬɨɜɚɪɚ ɨɛɪɚɬɧɨ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɚ ɟɝɨ ɰɟɧɟ. Ɍɨɝɞɚ, ɟɫɥɢ ɨɛɨɡɧɚɱɢɬɶ ɱɟɪɟɡ 
  lnp p   ɰɟɧɧɨɫɬɶ ɬɨɜɚɪɚ ɞɥɹ ɞɨɦɨɯɨɡɹɣɫɬɜɚ, ɜɟɪɨɹɬɧɨɫɬɶ ɜɵɛɨɪɚ jprob  ɬɨɜɚɪɚ ɮɢɪɦɵ j  

ɨɩɪɟɞɟɥɹɟɬɫɹ ɮɨɪɦɭɥɨɣ [Dawid, 2009] 
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  



  

ɝɞɟ   – ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɤɨɧɤɭɪɟɧɰɢɢ ɧɚ ɪɵɧɤɟ ɬɨɜɚɪɨɜ. 

ȼɵɛɪɚɜ ɬɚɤɢɦ ɨɛɪɚɡɨɦ ɬɨɜɚɪ, ɞɨɦɨɯɨɡɹɣɫɬɜɨ ɩɵɬɚɟɬɫɹ ɩɨɥɧɨɫɬɶɸ ɢɡɪɚɫɯɨɞɨɜɚɬɶ ɛɸɞɠɟɬ ɩɨɬɪɟɛɥɟɧɢɹ ɧɚ 
ɟɝɨ ɩɪɢɨɛɪɟɬɟɧɢɟ. ȿɫɥɢ ɞɥɹ ɷɬɨɝɨ ɧɚ ɪɵɧɤɟ ɬɨɜɚɪɚ ɧɟɞɨɫɬɚɬɨɱɧɨ, ɬ.ɟ. ɩɨɫɥɟ ɩɨɤɭɩɤɢ ɭ ɞɨɦɨɯɨɡɹɣɫɬɜɚ 
ɨɫɬɚɸɬɫɹ ɞɟɧɶɝɢ, ɨɬɜɟɞɟɧɧɵɟ ɧɚ ɩɨɬɪɟɛɥɟɧɢɟ, ɬɨ ɨɧɨ ɜɵɛɢɪɚɟɬ ɫɥɟɞɭɸɳɢɣ ɬɨɜɚɪ ɢ ɩɵɬɚɟɬɫɹ ɩɨɬɪɚɬɢɬɶ 
ɨɫɬɚɬɨɤ ɛɸɞɠɟɬɚ ɧɚ ɧɟɝɨ. Ɍɚɤ ɩɪɨɢɫɯɨɞɢɬ ɞɨ ɬɟɯ ɩɨɪ, ɩɨɤɚ ɛɸɞɠɟɬ ɧɟ ɛɭɞɟɬ ɢɫɩɨɥɶɡɨɜɚɧ ɩɨɥɧɨɫɬɶɸ  ɢɥɢ 
ɧɚ ɪɵɧɤɟ ɧɟ ɡɚɤɨɧɱɚɬɫɹ ɬɨɜɚɪɵ. 
Ɉɬɦɟɬɢɦ, ɱɬɨ ɜɚɠɧɵɦ ɞɥɹ ɫɩɟɰɢɮɢɤɚɰɢɢ ɦɨɞɟɥɢ ɹɜɥɹɟɬɫɹ ɩɪɟɞɩɨɥɨɠɟɧɢɟ ɨ ɛɟɫɤɨɧɟɱɧɨɣ ɞɟɥɢɦɨɫɬɢ 
ɬɨɜɚɪɚ ɢɥɢ ɟɝɨ ɨɬɫɭɬɫɬɜɢɟ. ȼ ɩɨɫɥɟɞɧɟɦ ɫɥɭɱɚɟ ɞɨɦɨɯɨɡɹɣɫɬɜɨ ɦɨɠɟɬ ɨɤɚɡɚɬɶɫɹ ɜ ɫɢɬɭɚɰɢɢ, ɤɨɝɞɚ ɨɧɨ ɧɟ 
ɫɦɨɠɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɧɟɧɭɥɟɜɨɣ ɛɸɞɠɟɬ ɩɨɬɪɟɛɥɟɧɢɹ ɧɚ ɩɨɤɭɩɤɭ ɬɨɜɚɪɨɜ, ɩɨɫɤɨɥɶɤɭ ɭɫɬɚɧɨɜɥɟɧɧɵɟ 
ɮɢɪɦɚɦɢ ɰɟɧɵ ɛɭɞɭɬ ɫɥɢɲɤɨɦ ɜɵɫɨɤɢɦɢ. ɗɬɨ ɦɨɠɟɬ ɫɭɳɟɫɬɜɟɧɧɨ ɩɨɜɥɢɹɬɶ ɧɚ ɜɟɥɢɱɢɧɭ ɩɪɢɛɵɥɢ ɮɢɪɦ ɢ, 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɩɪɢɧɢɦɚɟɦɵɟ ɢɦɢ ɪɟɲɟɧɢɹ. 

ɂɛɥɦɹɲɠɨɣɠ 

ɉɪɟɞɥɨɠɟɧɚ ɚɝɟɧɬɧɨ-ɨɪɢɟɧɬɢɪɨɜɚɧɧɚɹ ɦɨɞɟɥɶ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɷɤɨɧɨɦɢɤɢ. ɇɚ ɩɟɪɜɨɦ ɷɬɚɩɟ ɫɨɡɞɚɧɢɹ 
ɷɬɨɣ ɦɨɞɟɥɢ ɫɬɚɜɢɥɚɫɶ ɰɟɥɶ ɜɨɫɫɨɡɞɚɬɶ ɪɵɧɨɱɧɨɣ ɦɟɯɚɧɢɡɦɵ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɦɟɠɞɭ ɨɫɧɨɜɧɵɦɢ 
ɷɤɨɧɨɦɢɱɟɫɤɢɦɢ ɚɝɟɧɬɚɦɢ, ɮɢɪɦɚɦɢ ɢ ɞɨɦɨɯɨɡɹɣɫɬɜɚɦɢ, ɧɚ ɪɵɧɤɟ ɬɨɜɚɪɨɜ ɢ ɬɪɭɞɚ. ȼ ɞɚɥɶɧɟɣɲɟɦ 
ɩɥɚɧɢɪɭɟɬɫɹ ɪɚɫɲɢɪɢɬɶ ɜɨɡɦɨɠɧɨɫɬɢ ɦɨɞɟɥɢ ɩɭɬɟɦ ɜɜɟɞɟɧɢɹ ɧɨɜɵɯ ɪɵɧɤɨɜ (ɜɧɟɲɧɢɣ ɪɵɧɨɤ, ɮɢɧɚɧɫɨɜɵɣ 
ɪɵɧɨɤ), ɧɨɜɵɯ ɬɢɩɨɜ ɚɝɟɧɬɨɜ (ɛɚɧɤ, ɩɪɚɜɢɬɟɥɶɫɬɜɨ), ɧɨɜɵɯ ɦɟɯɚɧɢɡɦɨɜ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ (ɭɩɥɚɬɚ ɧɚɥɨɝɨɜ, 
ɤɪɟɞɢɬɨɜɚɧɢɟ, ɨɬɤɪɵɬɢɟ ɞɟɩɨɡɢɬɨɜ) ɢ ɧɨɜɵɯ ɩɨɞɫɢɫɬɟɦ ɧɚɰɢɨɧɚɥɶɧɨɣ ɷɤɨɧɨɦɢɤɢ (ɪɟɝɢɨɧ, ɨɬɪɚɫɥɶ). 

Ɇɣɭɠɫɛɭɮɫɛ 

[Dawid, 2009] Dawid H., Gemkow S., Harting P., Neugart M. On the effects of skill upgrading in the presence of spatial labor 

market frictions: An agent-based analysis of spatial policy design // J. of Artificial Societies and Social Simulation. – 2009. 

– N 12 (4).  

ДȽɭɥɹɧɢɰɤɢɣ, 2014Ж Ƚɭɥɹɧɢɰɤɢɣ Ʌ.Ɏ., Ɉɦɟɥɶɹɧɱɢɤ Ⱦ.Ⱥ. Ɋɚɡɪɚɛɨɬɤɚ ɢ ɢɫɫɥɟɞɨɜɚɧɢɟ ɛɚɡɨɜɨɣ ɚɝɟɧɬɧɨ-ɨɪɢɟɧɬɢɪɨɜɚɧɧɨɣ 
ɦɨɞɟɥɢ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɷɤɨɧɨɦɢɤɢ // Ʉɨɦɩɶɸɬɟɪɧɚɹ ɦɚɬɟɦɚɬɢɤɚ. –  № 1. – 2014. – ɋ. 26-36. 

Ƀɨɯɩɫɧɛɱɣɺ ɩɜ ɛɝɭɩɫɠ 
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ȻɈȻɆɃɂ ɌɎɔɀɌɍȽɎəɔɃɐ ɅɆȻɌɌɃɏɃɅȻɑɃɄ ɅɉɇɊɀɍɀɈɑɃɄ 

əɦɣɺ Ɋɛɨɛɬɩɝɬɥɛɺ, ɇɛɥɬɣɧ Ƚɩɫɩɨɩɤ 

Ɉɛɮɲɨɶɤ ɫɮɥɩɝɩɟɣɭɠɦɷ – ɟ.ɭ.ɨ., ɪɫɩɯ. Ɍɩɦɩɝɷɠɝɛ ɀ.Ȼ. 

Ȼɨɨɩɭɛɱɣɺ: ȼ ɞɨɤɥɚɞɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɚɡɪɚɛɨɬɤɢ ɜ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ «Ʉɨɦɩɟɬɟɧɰɢɢ», ɚɧɚɥɢɡ 
ɫɭɳɟɫɬɜɭɸɳɢɯ ɤɥɚɫɫɢɮɢɤɚɰɢɣ ɤɨɦɩɟɬɟɧɰɢɣ, ɨɰɟɧɤɚ ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ ɩɪɢɦɟɧɟɧɢɹ ɦɟɬɨɞɚ 
ɫɢɫɬɟɦɨɥɨɝɢɱɟɫɤɨɝɨ ɤɥɚɫɫɢɮɢɤɚɰɢɨɧɧɨɝɨ ɚɧɚɥɢɡɚ, ɤɨɬɨɪɵɣ ɩɨɡɜɨɥɢɬ ɫɢɫɬɟɦɚɬɢɡɢɪɨɜɚɬɶ ɡɧɚɧɢɹ ɜ ɨɛɥɚɫɬɢ 
ɭɩɪɚɜɥɟɧɢɹ ɱɟɥɨɜɟɱɟɫɤɢɦɢ ɪɟɫɭɪɫɚɦɢ. 
Ʌɦɹɲɠɝɶɠ ɬɦɩɝɛ: Ʉɨɦɩɟɬɟɧɰɢɢ, ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɟ ɤɨɦɩɟɬɟɧɰɢɢ, ɫɢɫɬɟɦɨɥɨɝɢɱɟɫɤɢɣ 
ɤɥɚɫɫɢɮɢɤɚɰɢɨɧɧɵɣ ɚɧɚɥɢɡ,  ɫɢɫɬɟɦɨɥɨɝɢɹ, ɤɥɚɫɫɢɮɢɤɚɰɢɹ. 

Ƚɝɠɟɠɨɣɠ 

ȼ ɫɨɜɪɟɦɟɧɧɵɯ ɭɫɥɨɜɢɹɯ ɧɚ ɪɵɧɤɟ ɨɫɬɚɸɬɫɹ ɬɨɥɶɤɨ ɬɟ ɤɨɦɩɚɧɢɢ, ɤɨɬɨɪɵɟ ɫɜɨɟɜɪɟɦɟɧɧɨ ɪɟɚɝɢɪɭɸɬ ɧɚ 
ɢɡɦɟɧɟɧɢɟ ɬɪɟɛɨɜɚɧɢɣ ɢ ɜɧɟɞɪɹɸɬ ɧɨɜɨɟ, ɱɬɨ ɫɩɨɫɨɛɧɨ ɫɟɪɶɟɡɧɨ ɭɥɭɱɲɢɬɶ ɪɟɡɭɥɶɬɚɬ ɪɚɛɨɬɵ. ɇɨ ɞɥɹ 
ɬɨɝɨ, ɱɬɨɛɵ ɧɨɜɨɜɜɟɞɟɧɢɹ ɪɚɛɨɬɚɥɢ, ɚ ɮɢɪɦɚ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɥɚɫɶ ɢ ɩɨɜɵɲɚɥɚ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɪɚɛɨɬɵ – 

ɟɫɬɟɫɬɜɟɧɧɨ, ɧɟɨɛɯɨɞɢɦɵ ɜɵɫɨɤɨɤɜɚɥɢɮɢɰɢɪɨɜɚɧɧɵɟ ɫɩɟɰɢɚɥɢɫɬɵ, ɢɦɟɸɳɢɟ ɬɚɥɚɧɬ, ɠɟɥɚɧɢɟ ɪɚɛɨɬɚɬɶ 
ɢ ɜɵɫɨɤɢɣ ɭɪɨɜɟɧɶ ɤɨɦɩɟɬɟɧɬɧɨɫɬɢ ɜ ɫɜɨɟɦ ɞɟɥɟ. ɉɨɷɬɨɦɭ ɚɧɚɥɢɡ ɤɨɦɩɟɬɟɧɰɢɣ ɫɨɬɪɭɞɧɢɤɨɜ ɹɜɥɹɟɬɫɹ 
ɚɤɬɭɚɥɶɧɵɦ. 

Ȼɨɛɦɣɢ ɬɮɴɠɬɭɝɮɹɴɣɰ ɥɦɛɬɬɣɯɣɥɛɱɣɤ ɥɩɧɪɠɭɠɨɱɣɤ 

ɍɩɪɚɜɥɟɧɢɟ ɱɟɥɨɜɟɱɟɫɤɢɦɢ ɪɟɫɭɪɫɚɦɢ ɫɨɫɬɨɢɬ ɜ ɞɟɣɫɬɜɢɹɯ ɩɨ ɞɨɫɬɢɠɟɧɢɸ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɯ ɰɟɥɟɣ ɡɚ 
ɫɱɟɬ ɨɛɟɫɩɟɱɟɧɢɹ ɬɪɟɛɭɟɦɨɝɨ ɨɪɝɚɧɢɡɚɰɢɟɣ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɨɜɟɞɟɧɢɹ ɤɚɠɞɨɝɨ ɢɡ ɟɟ ɫɨɬɪɭɞɧɢɤɨɜ ɢɥɢ 
ɪɟɚɥɢɡɚɰɢɢ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɯ ɤɨɦɩɟɬɟɧɰɢɣ, ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɫɜɹɡɚɧɧɵɯ ɫ ɩɟɪɫɨɧɚɥɨɦ Д1Ж. Ⱦɥɹ ɨɩɢɫɚɧɢɹ 
ɤɨɦɩɟɬɟɧɰɢɣ ɢ ɢɯ ɫɜɨɣɫɬɜ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɤɨɦɩɟɬɟɧɰɢɣ. 
Ⱥɧɚɥɢɡ ɢɫɬɨɱɧɢɤɨɜ ɩɨɤɚɡɚɥ, ɱɬɨ «ɤɨɦɩɟɬɟɧɰɢɢ» – ɷɬɨ ɫɥɨɠɧɨɟ, ɦɧɨɝɨɤɨɦɩɨɧɟɧɬɧɨɟ, ɦɟɠɞɢɫɰɢɩɥɢɧɚɪɧɨɟ 
ɩɨɧɹɬɢɟ, ɨɩɪɟɞɟɥɹɟɦɨɟ ɫ ɩɨɦɨɳɶɸ ɦɧɨɠɟɫɬɜɚ ɪɚɡɥɢɱɧɵɯ ɞɟɮɢɧɢɰɢɣ. Ɉɩɢɫɚɧɢɹ ɫɨɞɟɪɠɚɧɢɹ ɷɬɨɝɨ 
ɩɨɧɹɬɢɹ ɢɦɟɸɬ ɧɟɫɬɪɨɝɢɣ ɯɚɪɚɤɬɟɪ ɢ ɨɬɥɢɱɚɸɬɫɹ ɩɨ ɨɛɴɟɦɭ, ɫɨɫɬɚɜɭ, ɫɟɦɚɧɬɢɱɟɫɤɨɣ ɢ ɥɨɝɢɱɟɫɤɨɣ 
ɫɬɪɭɤɬɭɪɟ, ɢ ɧɟ ɜɫɟ ɨɩɪɟɞɟɥɟɧɢɹ ɹɜɥɹɸɬɫɹ ɪɨɞɨɜɢɞɨɜɵɦɢ. 
ɉɪɟɞɦɟɬɧɚɹ ɨɛɥɚɫɬɶ «Ʉɨɦɩɟɬɟɧɰɢɢ» ɹɜɥɹɟɬɫɹ ɫɥɚɛɨ ɫɬɪɭɤɬɭɪɢɪɨɜɚɧɧɨɣ ɢ ɧɟ ɢɦɟɸɳɟɣ ɨɛɳɟɩɪɢɧɹɬɨɣ 
ɤɥɚɫɫɢɮɢɤɚɰɢɢ. ȼɦɟɫɬɟ ɫ ɬɟɦ ɜɨɡɦɨɠɧɵ ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɩɨ ɪɚɡɧɵɦ ɨɫɧɨɜɚɧɢɹɦ, ɧɚɩɪɢɦɟɪ: ɩɨ ɭɪɨɜɧɸ 
ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɤɨɦɩɟɬɟɧɰɢɣ, ɩɨ ɭɪɨɜɧɸ ɪɚɡɜɢɬɢɹ, ɩɨ ɫɭɳɧɨɫɬɢ ɢ ɫɨɞɟɪɠɚɧɢɸ, ɩɨ ɫɩɨɫɨɛɭ ɩɨɹɜɥɟɧɢɹ ɢ 
ɞɪ. Ȼɵɥ ɩɪɨɜɟɞɟɧ ɚɧɚɥɢɡ ɤɥɚɫɫɢɮɢɤɚɰɢɣ ɧɚ ɫɨɨɬɜɟɬɫɬɜɢɟ ɩɪɚɜɢɥɚɦ ɮɨɪɦɚɥɶɧɨɣ ɥɨɝɢɤɢ, ɤɪɢɬɟɪɢɹɦ 
ɟɫɬɟɫɬɜɟɧɧɨɣ ɤɥɚɫɫɢɮɢɤɚɰɢɢ, ɤɨɬɨɪɵɣ ɜɵɹɜɢɥ, ɱɬɨ ɤɚɠɞɚɹ ɩɪɨɜɟɪɟɧɧɚɹ ɤɥɚɫɫɢɮɢɤɚɰɢɹ ɩɨɫɬɪɨɟɧɚ ɫ 
ɧɚɪɭɲɟɧɢɹɦɢ ɷɬɢɯ ɩɪɚɜɢɥ.  
Ⱦɥɹ ɩɪɢɦɟɪɚ ɩɪɢɜɟɞɟɧ ɚɧɚɥɢɡ ɫɭɳɟɫɬɜɭɸɳɟɣ ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ  ɤɨɦɩɟɬɟɧɰɢɣ. ȼ ɞɚɧɧɨɣ 
ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɟ ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɛɵɥɢ ɪɚɡɞɟɥɟɧɵ ɧɚ: ɤɨɦɦɭɧɢɤɚɬɢɜɧɵɟ ɤɨɦɩɟɬɟɧɰɢɢ, 
ɧɪɚɜɫɬɜɟɧɧɨ-ɫɨɰɢɚɥɶɧɵɟ ɤɨɦɩɟɬɟɧɰɢɢ, ɨɪɝɚɧɢɡɚɬɨɪɫɤɢɟ ɤɨɦɩɟɬɟɧɰɢɢ, ɤɪɟɚɬɢɜɧɵɟ ɤɨɦɩɟɬɟɧɰɢɢ, 

ɝɧɨɫɬɢɱɟɫɤɢɟ ɤɨɦɩɟɬɟɧɰɢɢ, ɩɪɨɟɤɬɧɵɟ ɤɨɦɩɟɬɟɧɰɢɢ, ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɟ ɤɨɦɩɟɬɟɧɰɢɢ, ɪɟɮɥɟɤɫɢɜɧɵɟ 
ɤɨɦɩɟɬɟɧɰɢɢ [2]. Ⱦɚɧɧɵɟ ɩɨɧɹɬɢɹ ɧɚɯɨɞɹɬɫɹ ɧɚ ɨɞɧɨɦ ɭɪɨɜɧɟ ɢ ɨɩɪɟɞɟɥɹɸɬɫɹ ɱɟɪɟɡ ɪɨɞ 
«ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɟ ɤɨɦɩɟɬɟɧɰɢɢ». ɇɨ ɩɨɧɹɬɢɹ «ɤɨɦɦɭɧɢɤɚɬɢɜɧɵɟ ɤɨɦɩɟɬɟɧɰɢɢ» ɢ «ɧɪɚɜɫɬɜɟɧɧɨ-

ɫɨɰɢɚɥɶɧɵɟ ɤɨɦɩɟɬɟɧɰɢɢ» ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɹɬɶ ɱɟɪɟɡ ɪɨɞ «ɫɨɰɢɚɥɶɧɵɟ ɤɨɦɩɟɬɟɧɰɢɢ», ɚ ɩɨɧɹɬɢɟ 
«ɪɟɮɥɟɤɫɢɜɧɵɟ ɤɨɦɩɟɬɟɧɰɢɢ» ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɹɬɶ ɱɟɪɟɡ ɪɨɞ «ɥɢɱɧɨɫɬɧɵɟ ɤɨɦɩɟɬɟɧɰɢɢ». ɉɨɧɹɬɢɹ 
«ɨɪɝɚɧɢɡɚɬɨɪɫɤɢɟ ɤɨɦɩɟɬɟɧɰɢɢ», «ɤɪɟɚɬɢɜɧɵɟ ɤɨɦɩɟɬɟɧɰɢɢ», «ɝɧɨɫɬɢɱɟɫɤɢɟ ɤɨɦɩɟɬɟɧɰɢɢ», «ɩɪɨɟɤɬɧɵɟ 
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ɤɨɦɩɟɬɟɧɰɢɢ», «ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɟ ɤɨɦɩɟɬɟɧɰɢɢ» ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ ɱɟɪɟɡ ɪɨɞ 
«ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɟ ɤɨɦɩɟɬɟɧɰɢɢ».  
ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɜ ɞɚɧɧɭɸ ɤɥɚɫɫɢɮɢɤɚɰɢɸ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɮɨɪɦɚɥɶɧɨɣ ɥɨɝɢɤɢ, ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ 
ɤɥɚɫɫɢɮɢɤɚɰɢɹ ɧɟ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɩɪɚɜɢɥɚɦ ɮɨɪɦɚɥɶɧɨɣ ɥɨɝɢɤɢ, ɬɚɤ ɤɚɤ ɧɚɪɭɲɚɟɬɫɹ ɩɪɚɜɢɥɨ ɨɩɪɟɞɟɥɟɧɢɹ 
ɩɨɧɹɬɢɹ ɱɟɪɟɡ ɛɥɢɠɚɣɲɢɣ ɪɨɞ. 

ɉɪɨɜɟɞɹ ɚɧɚɥɢɡ ɫɭɳɟɫɬɜɭɸɳɢɯ ɤɥɚɫɫɢɮɢɤɚɰɢɣ ɤɨɦɩɟɬɟɧɰɢɣ, ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɞɥɹ ɞɚɧɧɨɣ 
ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ ɧɟ ɧɚɣɞɟɧɨ ɤɥɚɫɫɢɮɢɤɚɰɢɢ, ɨɬɜɟɱɚɸɳɟɣ ɜɫɟɦ ɩɪɚɜɢɥɚɦ ɮɨɪɦɚɥɶɧɨɣ ɥɨɝɢɤɢ, ɢ 
ɤɨɦɩɟɬɟɧɰɢɢ ɧɟ ɩɪɨɤɥɚɫɫɢɮɢɰɢɪɨɜɚɧɵ ɩɨ ɮɭɧɤɰɢɨɧɚɥɶɧɨɦɭ ɧɚɡɧɚɱɟɧɢɸ. ɉɨɷɬɨɦɭ ɰɟɥɟɫɨɨɛɪɚɡɧɨ 
ɪɚɡɪɚɛɨɬɚɬɶ ɤɥɚɫɫɢɮɢɤɚɰɢɸ ɤɨɦɩɟɬɟɧɰɢɣ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɦɟɬɨɞɚ ɫɢɫɬɟɦɨɥɨɝɢɱɟɫɤɨɝɨ 
ɤɥɚɫɫɢɮɢɤɚɰɢɨɧɧɨɝɨ ɚɧɚɥɢɡɚ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ ɪɚɧɟɟ ɭɩɨɦɢɧɚɜɲɢɦɫɹ ɩɪɚɜɢɥɚɦ ɢ ɧɨɜɵɦ ɫɢɫɬɟɦɧɵɦ 
ɤɪɢɬɟɪɢɹɦ [3]. 

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɦɟɬɨɞɚ ɫɢɫɬɟɦɨɥɨɝɢɱɟɫɤɨɝɨ ɤɥɚɫɫɢɮɢɤɚɰɢɨɧɧɨɝɨ ɚɧɚɥɢɡɚ ɩɨɡɜɨɥɹɟɬ ɩɨɫɬɪɨɢɬɶ ɢ ɨɰɟɧɢɬɶ 
ɥɸɛɭɸ ɤɥɚɫɫɢɮɢɤɚɰɢɸ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɟɟ ɨɛɨɫɧɨɜɚɧɧɨɫɬɢ (ɩɚɪɚɦɟɬɪɢɱɧɨɫɬɢ), ɨɬɪɚɠɟɧɢɹ ɜ ɧɟɣ 
ɫɭɳɟɫɬɜɟɧɧɵɯ ɫɜɨɣɫɬɜ ɨɛɴɟɤɬɨɜ, ɜɨɡɦɨɠɧɨɫɬɢ ɨɛɧɚɪɭɠɟɧɢɹ ɢ ɩɪɟɞɫɤɚɡɚɧɢɹ ɨɛɴɟɤɬɨɜ ɩɨ ɢɯ ɦɟɫɬɭ ɜ 
ɤɥɚɫɫɢɮɢɤɚɰɢɢ, ɬɨ ɟɫɬɶ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɜɨɡɦɨɠɧɨɫɬɢ ɩɪɢɦɟɧɟɧɢɹ ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɜ ɤɚɱɟɫɬɜɟ ɢɧɫɬɪɭɦɟɧɬɚ 
ɬɟɨɪɟɬɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ ɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɨɛɥɚɫɬɢ Д3]. ɉɪɢɦɟɧɟɧɢɟ ɫɢɫɬɟɦɨɥɨɝɢɱɟɫɤɨɝɨ 
ɤɥɚɫɫɢɮɢɤɚɰɢɨɧɧɨɝɨ ɚɧɚɥɢɡɚ ɩɨɡɜɨɥɢɬ ɪɚɡɪɚɛɨɬɚɬɶ ɩɚɪɚɦɟɬɪɢɱɟɫɤɭɸ ɤɥɚɫɫɢɮɢɤɚɰɢɸ ɩɪɟɞɦɟɬɧɨɣ 
ɨɛɥɚɫɬɢ, ɤɨɬɨɪɭɸ ɜɨɡɦɨɠɧɨ ɪɚɫɲɢɪɢɬɶ ɢ ɭɝɥɭɛɢɬɶ ɛɟɡ ɟɟ ɢɡɦɟɧɟɧɢɹ. Ɍɚɤɚɹ ɤɥɚɫɫɢɮɢɤɚɰɢɹ ɛɭɞɟɬ 
ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɬɪɟɛɨɜɚɧɢɹɦ ɮɨɪɦɚɥɶɧɨɣ ɥɨɝɢɤɢ ɢ ɤɪɢɬɟɪɢɹɦ ɟɫɬɟɫɬɜɟɧɧɨɣ ɤɥɚɫɫɢɮɢɤɚɰɢɢ. 

Ƚɶɝɩɟɶ 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɜɟɞɟɧɧɨɣ ɪɚɛɨɬɵ ɛɵɥɢ ɩɨɥɭɱɟɧɵ ɫɥɟɞɭɸɳɢɟ ɪɟɡɭɥɶɬɚɬɵ: 
-  ɩɪɨɜɟɞɟɧ ɚɧɚɥɢɡ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ «Ʉɨɦɩɟɬɟɧɰɢɢ»; 

- ɩɪɨɜɟɞɟɧ ɚɧɚɥɢɡ ɫɭɳɟɫɬɜɭɸɳɢɯ ɤɥɚɫɫɢɮɢɤɚɰɢɣ ɤɨɦɩɟɬɟɧɰɢɣ ɢ ɜɵɹɜɥɟɧɵ ɢɯ ɧɟɞɨɫɬɚɬɤɢ. 
Ⱦɚɥɶɧɟɣɲɢɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɜ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ ɩɨɡɜɨɥɹɬ ɪɚɡɪɚɛɨɬɚɬɶ  
ɩɚɪɚɦɟɬɪɢɱɟɫɤɭɸ ɤɥɚɫɫɢɮɢɤɚɰɢɸ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ «Ʉɨɦɩɟɬɟɧɰɢɢ», ɤɨɬɨɪɚɹ ɛɭɞɟɬ ɦɚɤɫɢɦɚɥɶɧɨ 
ɩɪɢɛɥɢɠɟɧɧɨɣ ɤ ɟɫɬɟɫɬɜɟɧɧɨɣ ɤɥɚɫɫɢɮɢɤɚɰɢɢ. 

Ɍɪɣɬɩɥ ɣɬɪɩɦɷɢɩɝɛɨɨɩɤ ɦɣɭɠɫɛɭɮɫɶ 

1. Ʉɨɦɩɟɬɟɧɰɢɢ ɩɟɪɫɨɧɚɥɚ ɜ ɫɨɜɪɟɦɟɧɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ Дɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫЖ ‒ Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: www/URL: 

http://www.e-xecutive.ru/knowledge/announcement/694102/ – 10.04.14 – Ɂɚɝɥ. ɫ ɷɤɪɚɧɚ.\ 

2. Ɉɫɧɨɜɧɵɟ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɟ ɤɨɦɩɟɬɟɧɰɢɢ ɛɭɞɭɳɟɝɨ ɫɩɟɰɢɚɥɢɫɬɚ ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɩɪɨɮɢɥɹ Дɗɥɟɤɬɪɨɧɧɵɣ 
ɪɟɫɭɪɫЖ. – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: www/URL: http://www.ssc.smr.ru/media/journals/izvestia/2010/2010_3_32_34.pdf  – 

01.07.2014. – Ɂɚɝɥ. ɫ ɷɤɪɚɧɚ. 

3. ɋɨɥɨɜɶɟɜɚ ȿ.Ⱥ. ȿɫɬɟɫɬɜɟɧɧɚɹ ɤɥɚɫɫɢɮɢɤɚɰɢɹ: ɫɢɫɬɟɦɨɥɨɝɢɱɟɫɤɢɟ ɨɫɧɨɜɚɧɢɹ / ȿ.Ⱥ. ɋɨɥɨɜɶɟɜɚ. ДɌɟɤɫɬЖ – ɏɚɪɶɤɨɜ: 
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Ɍɝɠɟɠɨɣɺ ɩɜ ɛɝɭɩɫɛɰ 

ɘɥɢɹ ɉɚɧɚɫɨɜɫɤɚɹ – ɫɨɢɫɤɚɬɟɥɶ ɤɚɮɟɞɪɵ ɋɨɰɢɚɥɶɧɨɣ ɢɧɮɨɪɦɚɬɢɤɢ, ɏɚɪɶɤɨɜɫɤɢɣ ɧɚɰɢɨɧɚɥɶɧɵɣ 
ɭɧɢɜɟɪɫɢɬɟɬ ɪɚɞɢɨɷɥɟɤɬɪɨɧɢɤɢ, ɭɥ. Ʌɟɧɢɧɚ, ɏɚɪɶɤɨɜ 61166, ɍɤɪɚɢɧɚ; e-mail: pannayulia@rambler.ru 

Ɇɚɤɫɢɦ ȼɨɪɨɧɨɣ – ɤ.ɬ.ɧ., ɤɚɮɟɞɪɚ ɋɨɰɢɚɥɶɧɨɣ ɢɧɮɨɪɦɚɬɢɤɢ, ɏɚɪɶɤɨɜɫɤɢɣ ɧɚɰɢɨɧɚɥɶɧɵɣ 
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ɋȻɂɋȻȼɉɍɅȻ ɇɀɍɉȿɉȽ ɌɀɇȻɈɍɃɒɀɌɅɉȾɉ ɊɉɃɌɅȻ WEB-ɌɀɋȽɃɌɉȽ ɈȻ 
ɉɌɈɉȽɀ ɉɈɍɉɆɉȾɃɒɀɌɅɉȾɉ ȻɈɈɉɍɃɋɉȽȻɈɃɚ 

əɦɣɺ ɋɩɞɮɳɣɨɛ 

Ⱥɧɧɨɬɚɰɢɹ: ɩɪɟɞɥɨɠɟɧɵ ɩɨɞɯɨɞɵ ɤ ɫɟɦɚɧɬɢɱɟɫɤɨɦɭ ɚɧɧɨɬɢɪɨɜɚɧɢɸ АОЛ-ɫɟɪɜɢɫɨɜ ɬɟɪɦɢɧɚɦɢ 
ɨɧɬɨɥɨɝɢɣ ɩɪɟɞɦɟɬɧɵɯ ɨɛɥɚɫɬɟɣ ɞɥɹ ɢɯ ɷɮɮɟɤɬɢɜɧɨɝɨ ɨɛɧɚɪɭɠɟɧɢɹ ɢ ɤɥɚɫɫɢɮɢɤɚɰɢɢ 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: Web-ɫɟɪɜɢɫ, ɨɧɬɨɥɨɝɢɹ, ɫɟɦɚɧɬɢɱɟɫɤɚɹ ɪɚɡɦɟɬɤɚ 

Ɍɠɧɛɨɭɣɲɠɬɥɛɺ ɫɛɢɧɠɭɥɛ ɣɨɯɩɫɧɛɱɣɩɨɨɶɰ ɩɜɵɠɥɭɩɝ  
ȼ ɨɛɳɟɦ ɫɥɭɱɚɟ ɪɚɡɦɟɬɤɚ  ɬɟɤɫɬɨɜɨɝɨ ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ ɪɟɫɭɪɫɚ (ɂɊ) –  ɷɬɨ ɫɜɹɡɵɜɚɧɢɟ ɮɪɚɝɦɟɧɬɨɜ 
ɬɟɤɫɬɚ ɫ ɬɷɝɚɦɢ ɢɡ ɤɚɤɨɝɨ-ɥɢɛɨ ɦɧɨɠɟɫɬɜɚ. ɉɪɢ ɫɟɦɚɧɬɢɱɟɫɤɨɣ ɪɚɡɦɟɬɤɟ ɦɟɠɞɭ ɬɷɝɚɦɢ ɹɜɧɵɦ ɨɛɪɚɡɨɦ 
ɡɚɞɚɸɬɫɹ ɫɟɦɚɧɬɢɱɟɫɤɢɟ ɫɜɹɡɢ (ɧɚɩɪɢɦɟɪ, ɢɟɪɚɪɯɢɱɟɫɤɢɟ). ȼ ɫɥɭɱɚɟ ɟɫɥɢ ɞɥɹ ɡɚɞɚɧɢɹ ɫɟɦɚɧɬɢɤɢ ɫɜɹɡɟɣ 
ɦɟɠɞɭ ɬɟɝɚɦɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɨɧɬɨɥɨɝɢɹ, ɬɨ ɝɨɜɨɪɹɬ ɨɛ ɨɧɬɨɥɨɝɢɱɟɫɤɨɣ ɪɚɡɦɟɬɤɟ. 

ɋɟɦɚɧɬɢɱɟɫɤɚɹ ɪɚɡɦɟɬɤɚ ɩɨɡɜɨɥɹɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɥɹ ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɨɛɴɟɤɬɨɜ (ɂɈ) –  

ɤɚɤ ɦɚɬɟɪɢɚɥɶɧɵɯ, ɬɚɤ ɢ ɜɢɪɬɭɚɥɶɧɵɯ  –  ɩɪɢ ɚɧɚɥɢɡɟ ɤɨɧɬɟɧɬɚ ɂɊ ɚɩɪɢɨɪɧɵɟ ɡɧɚɧɢɹ ɨ ɩɪɟɞɦɟɬɧɨɣ 
ɨɛɥɚɫɬɢ (ɉɪɈ), ɜ ɱɚɫɬɧɨɫɬɢ, ɨ ɫɬɪɭɤɬɭɪɟ ɂɈ, ɫɜɟɞɟɧɢɹ ɨ ɤɨɬɨɪɵɯ ɫɨɞɟɪɠɚɬɫɹ ɜ ɚɧɚɥɢɪɢɪɭɟɦɵɯ ɂɊ. ɗɬɨ 
ɩɨɡɜɨɥɹɟɦ ɡɧɚɱɢɬɟɥɶɧɨ ɫɧɢɡɢɬɶ ɜɵɱɢɫɥɢɬɟɥɶɧɭɸ ɫɥɨɠɧɨɫɬɶ ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɂɈ, ɬ.ɤ. ɜɦɟɫɬɨ ɡɚɞɚɱɢ 
ɤɥɚɫɬɟɪɢɡɚɰɢɢ ɪɟɲɚɟɬɫɹ ɡɚɞɚɱɚ ɤɥɚɫɫɢɮɢɤɚɰɢɢ. Ɂɚɞɚɱɚ ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɫɨɫɬɨɢɬ ɢɡ ɞɜɭɯ ɩɨɞɡɚɞɚɱ, 
ɤɨɬɨɪɵɟ ɜɵɩɨɥɧɹɸɬɫɹ ɢɬɟɪɚɬɢɜɧɨ: 1) ɩɨɫɬɪɨɟɧɢɟ ɝɢɩɨɬɟɡɵ ɨ ɦɧɨɠɟɫɬɜɟ ɤɥɚɫɫɨɜ, ɤ ɤɨɬɨɪɵɦ ɦɨɝɭɬ 
ɨɬɧɨɫɢɬɶɫɹ ɂɈ; 2) ɨɬɧɟɫɟɧɢɟ ɤɨɧɤɪɟɬɧɨɝɨ ɂɈ ɤ ɨɞɧɨɦɭ ɢɡ ɷɬɢɯ ɤɥɚɫɫɨɜ. ɇɚɥɢɱɢɟ ɪɚɡɦɟɬɤɢ ɨɛɟɫɩɟɱɢɜɚɟɬ 
ɪɟɲɟɧɢɟ ɩɟɪɜɨɣ ɩɨɞɡɚɞɚɱɢ. ȼ ɱɚɫɬɧɨɫɬɢ, ɨɧɬɨɥɨɝɢɱɟɫɤɚɹ ɪɚɡɦɟɬɤɚ ɱɚɫɬɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɩɨɢɫɤɚ ɢ 
ɤɥɚɫɫɢɮɢɤɚɰɢɢ Web-ɫɟɪɜɢɫɨɜ. ȼ АОЛ ɫɟɦɚɧɬɢɱɟɫɤɚɹ ɪɚɡɦɟɬɤɚ ɢɦɟɟɬ ɫɜɨɸ ɫɩɟɰɢɮɢɤɭ. 

ɘɭɛɪɶ ɫɛɬɪɩɢɨɛɝɛɨɣɺ Ƀɉ ɝ Web 

ɗɬɚɩ 1. Ɉɩɪɟɞɟɥɟɧɢɟ ɤɥɚɫɫɚ ɢɫɤɨɦɨɝɨ ɂɈ (ɹɜɧɨ, ɱɟɪɟɡ ɫɜɨɣɫɬɜɚ ɂɈ, ɱɟɪɟɡ ɩɪɢɦɟɪɵ ɂɈ). 
ɗɬɚɩ 2. Ɏɨɪɦɢɪɨɜɚɧɢɟ  ɦɚɫɫɢɜɚ ɂɊ, ɫɨɞɟɪɠɚɳɢɯ ɫɜɟɞɟɧɢɹ ɨɛ ɂɈ. 
ɗɬɚɩ 3. Ɏɨɪɦɢɪɨɜɚɧɢɟ ɨɝɪɚɧɢɱɟɧɢɣ ɧɚ ɫɜɨɣɫɬɜɚ ɂɈ ɢɡ ɜɵɛɪɚɧɧɨɝɨ ɤɥɚɫɫɚ. 
ɗɬɚɩ 4. ɂɡɜɥɟɱɟɧɢɟ ɢɡ ɂɊ ɫɜɟɞɟɧɢɣ ɨ ɫɜɨɣɫɬɜɚɯ ɢɫɤɨɦɵɯ ɂɈ, ɤɨɬɨɪɨɟ ɫɜɨɞɢɬɫɹ ɤ ɫɟɦɚɧɬɢɱɟɫɤɨɣ ɪɚɡɦɟɬɤɟ 
ɧɚɛɨɪɚ ɂɊ, ɫɮɨɪɦɢɪɨɜɚɧɧɨɝɨ ɧɚ ɷɬɚɩɟ 2, ɩɨɧɹɬɢɹɦɢ (ɫɜɨɣɫɬɜɚɦɢ), ɜɵɞɟɥɟɧɧɵɦɢ ɧɚ ɷɬɚɩɟ 3. 
ɉɪɢ ɷɬɨɦ ɦɨɝɭɬ ɩɪɢɦɟɧɹɬɶɫɹ ɦɟɬɨɞɵ ɥɢɧɝɜɢɫɬɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ, ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɪɟɱɢ ɢ ɢɡɨɛɪɚɠɟɧɢɣ (ɞɥɹ 
ɚɧɚɥɢɡɚ ɦɭɥɶɬɢɦɟɞɢɣɧɵɯ ɂɊ), ɚ ɬɚɤɠɟ ɫɪɟɞɫɬɜɚ ɦɟɧɟɞɠɦɟɧɬɚ ɡɧɚɧɢɣ, ɧɚɩɪɚɜɥɟɧɧɵɟ ɧɚ 
ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɡɧɚɧɢɣ ɨ ɫɬɪɭɤɬɭɪɟ ɢɫɤɨɦɵɯ ɂɈ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɜ 
ɢɧɬɟɪɨɩɟɪɚɛɟɥɶɧɨɣ ɮɨɪɦɟ, ɞɨɩɭɫɤɚɸɳɢɯ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɭɸ ɨɛɪɚɛɨɬɤɭ. 
Ⱦɥɹ ɢɧɬɟɪɨɩɟɪɚɛɥɟɧɨɝɨ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɡɧɚɧɢɣ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɉɪɈ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ 
ɨɧɬɨɥɨɝɢɢ, ɢɫɩɨɥɶɡɭɟɦɵɟ ɜ ɤɚɱɟɫɬɜɟ ɢɯ ɮɨɪɦɚɥɶɧɵɯ ɦɨɞɟɥɟɣ. Semantɿc Web ɹɜɥɹɟɬɫɹ ɢɫɬɨɱɧɢɤɨɦ 
ɫɟɦɚɧɬɢɱɟɫɤɨɣ ɦɟɬɚɢɧɮɨɪɦɚɰɢɢ ɨ ɪɚɫɩɪɟɞɟɥɟɧɧɵɯ ɂɈ ɢ ɂɊ, ɚɧɧɨɬɢɪɭɹ ɢɯ ɤɨɧɬɟɧɬ ɢ ɨɛɟɫɩɟɱɢɜɚɹ 
ɜɨɡɦɨɠɧɨɫɬɶ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ ɢɡɜɥɟɱɟɧɢɹ ɢɡ ɧɢɯ ɫɜɟɞɟɧɢɣ ɨɛ ɢɫɤɨɦɵɯ ɂɈ. 
Ɉɧɬɨɥɨɝɢɸ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɤɚɤ ɨɫɧɨɜɭ ɞɥɹ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɫɬɪɭɤɬɭɪɵ ɂɈ (ɤɥɚɫɫɵ), ɚ ɂɊ – ɞɥɹ 
ɫɨɡɞɚɧɢɹ ɷɤɡɟɦɩɥɹɪɨɜ ɂɈ. ɗɬɨ ɩɨɡɜɨɥɹɟɬ ɢɧɬɟɝɪɢɪɨɜɚɬɶ ɢɧɮɨɪɦɚɰɢɸ ɢɡ ɪɚɡɥɢɱɧɵɯ ɂɊ. ɉɪɢ ɷɬɨɦ 
ɜɨɡɧɢɤɚɟɬ ɪɹɞ ɩɨɞɡɚɞɚɱ: 1) ɩɨɢɫɤ ɨɧɬɨɥɨɝɢɢ, ɨɬɪɚɠɚɸɳɟɣ ɫɬɪɭɤɬɭɪɭ ɂɈ, ɡɧɚɧɢɹ ɨ ɤɨɬɨɪɵɯ ɧɟɨɛɯɨɞɢɦɵ 
ɩɨɥɶɡɨɜɚɬɟɥɸ; 2) ɩɨɢɫɤ ɂɊ, ɫɨɞɟɪɠɚɳɢɯ ɫɜɟɞɟɧɢɹ ɨɛ ɷɬɢɯ ɂɈ; 3) ɢɡɜɥɟɱɟɧɢɟ ɡɧɚɧɢɣ ɨɛ ɂɈ ɢɡ ɂɊ; 
4) ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɢɡɜɥɟɱɟɧɧɵɯ ɡɧɚɧɢɣ ɜ ɮɨɪɦɟ, ɩɨɧɹɬɧɨɣ ɢ ɭɞɨɛɧɨɣ ɩɨɥɶɡɨɜɚɬɟɥɸ ДɊɨɝɭɲɢɧɚ, 2014Ж. 
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ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɜɨ ɦɧɨɝɢɯ ɫɥɭɱɚɹɯ ɷɬɨ ɩɪɨɰɟɫɫ ɹɜɥɹɟɬɫɹ ɢɬɟɪɚɬɢɜɧɵɦ ɢ ɩɪɢ ɩɨɜɬɨɪɧɨɦ ɪɟɲɟɧɢɢ 
ɩɪɨɛɥɟɦɵ ɢɧɮɨɪɦɚɰɢɸ ɨɛ ɂɈ ɧɟɨɛɯɨɞɢɦɨ ɨɛɧɨɜɥɹɬɶ, ɢɡɜɥɟɤɚɹ ɧɟɨɛɯɨɞɢɦɵɟ ɫɜɟɞɟɧɢɹ ɢɡ ɬɟɯ ɂɊ, 
ɤɨɬɨɪɵɟ ɞɨɫɬɭɩɧɵ ɩɨɥɶɡɨɜɚɬɟɥɸ (ɧɚɩɪɢɦɟɪ, ɱɟɪɟɡ Web ɢɥɢ ɤɨɪɩɨɪɚɬɢɜɧɭɸ ɫɟɬɶ). 

Ɋɩɣɬɥ WНК-ɬɠɫɝɣɬɩɝ ɨɛ ɩɬɨɩɝɠ ɬɠɧɛɨɭɣɲɠɬɥɩɤ ɫɛɢɧɠɭɥɣ 

Ɋɚɫɫɦɨɬɪɢɦ ɜ ɤɚɱɟɫɬɜɟ ɩɪɢɦɟɪɚ ɪɚɫɩɨɡɧɚɜɚɧɢɟ ɫɜɟɞɟɧɢɣ ɨ ɬɚɤɨɦ ɂɈ, ɤɚɤ Web-ɫɟɪɜɢɫ (ɩɨɞɪɚɡɭɦɟɜɚɸɬɫɹ 
ɪɟɲɟɧɢɹ ɧɚ ɨɫɧɨɜɟ ɩɪɨɬɨɤɨɥɨɜ SOAP, UDDI ɢ WSDL). ɉɭɛɥɢɤɚɰɢɹ  ɫɟɪɜɢɫɨɜ ɜ ɭɧɢɜɟɪɫɚɥɶɧɨɦ UDDI ɧɟ 
ɨɛɟɫɩɟɱɢɜɚɟɬ  ɧɢ ɫɟɦɚɧɬɢɱɟɫɤɨɝɨ ɨɛɧɚɪɭɠɟɧɢɹ, ɧɢ ɤɨɦɩɨɡɢɪɨɜɚɧɢɹ Web-ɫɟɪɜɢɫɨɜ. ɑɬɨɛɵ  ɩɪɟɨɞɨɥɟɬɶ ɷɬɢ 
ɨɝɪɚɧɢɱɟɧɢɹ, ɢɫɩɨɥɶɡɭɸɬɫɹ ɪɚɡɥɢɱɧɵɟ ɫɩɨɫɨɛɵ ɫɟɦɚɧɬɢɱɟɫɤɨɣ ɪɚɡɦɟɬɤɢ ɷɬɨɝɨ ɨɩɢɫɚɧɢɹ. Ɋɚɡɥɢɱɧɵɟ 
ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɪɟɞɥɚɝɚɸɬ ɞɥɹ ɫɟɦɚɧɬɢɱɟɫɤɨɝɨ ɚɧɧɨɬɢɪɨɜɚɧɢɹ Web-ɫɟɪɜɢɫɨɜ ɬɚɤɢɟ ɫɪɟɞɫɬɜɚ, ɤɚɤ: OWL-S, 

Web Service Modelling Language (WSML), Web Service Modelling Ontology (WSMO), Web Services Description 

Language Semantic (WSDL-S) ɢ Semantic Annotations for Web Services Description Language (SAWSDL) 

[Talantikite, 2009]. OWL-S ɪɚɡɪɚɛɨɬɚɧɚ W3C ɢ ɛɚɡɢɪɭɟɬɫɹ ɧɚ ɹɡɵɤɟ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɨɧɬɨɥɨɝɢɣ OWL. OWL-S 

ɨɛɟɫɩɟɱɢɜɚɟɬ ɞɟɤɥɚɪɚɬɢɜɧɵɟ ɨɩɢɫɚɧɢɹ ɫɜɨɣɫɬɜ Web-ɫɟɪɜɢɫɚ ɢ ɜɨɡɦɨɠɧɨɫɬɢ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ 
ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɞɥɹ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɜɵɹɜɥɟɧɢɹ ɫɟɪɜɢɫɚ. Ⱦɥɹ  ɚɧɧɨɬɢɪɨɜɚɧɢɹ Web-ɫɟɪɜɢɫɚ ɧɚɢɛɨɥɟɟ 
ɢɧɬɟɪɟɫɧɵ ɩɨɧɹɬɢɹ ɩɪɨɮɢɥɹ OWL-S (ɜɯɨɞɵ ɢ ɜɵɯɨɞɵ) ɢ ServiceGrounding. 

Ⱥɧɧɨɬɢɪɨɜɚɧɢɟ АОЛ-ɫɟɪɜɢɫɚ  ɫɨɫɬɨɢɬ ɢɡ ɞɜɭɯ ɩɪɨɰɟɫɫɨɜ  –  ɤɚɬɟɝɨɪɢɡɚɰɢɢ ɢ ɫɨɩɨɫɬɚɜɥɟɧɢɹ [Bouchiha, 

2012]. ȼ ɩɟɪɜɨɦ ɩɪɨɰɟɫɫɟ, WSDL-ɨɩɢɫɚɧɢɟ ɫɟɪɜɢɫɚ ɤɥɚɫɫɢɮɢɰɢɪɭɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɞɨɦɟɧ. ȼɨ 
ɜɬɨɪɨɦ ɩɪɨɰɟɫɫɟ ɫɭɳɧɨɫɬɢ WSDL ɫɨɩɨɫɬɚɜɥɹɸɬɫɹ ɫ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɫɨɡɞɚɧɧɨɣ ɨɧɬɨɥɨɝɢɟɣ. ɉɨɢɫɤ АОЛ-

ɫɟɪɜɢɫɨɜ ɫɜɨɞɢɬɫɹ ɤ ɫɨɩɨɫɬɚɜɥɟɧɢɸ ɨɧɬɨɥɨɝɢɢ ɡɚɩɪɨɫɚ ɫ ɨɧɬɨɥɨɝɢɹɦɢ ɫɟɪɜɢɫɨɜ.  
ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɞɥɹ ɢɦɟɧɨɜɚɧɢɹ ɩɚɪɚɦɟɬɪɨɜ Web-ɫɟɪɜɢɫɨɜ ɦɧɨɝɨɡɧɚɱɧɵɯ ɬɟɪɦɢɧɨɜ, ɩɪɢɦɟɧɹɟɦɵɯ ɜ 
ɪɚɡɥɢɱɧɵɯ ɉɪɈ (ɧɚɩɪɢɦɟɪ, «ɢɦɹ», «ɨɰɟɧɤɚ», «ɚɞɪɟɫ»), ɚɜɬɨɦɚɬɢɱɟɫɤɚɹ ɤɥɚɫɫɢɮɢɤɚɰɢɹ Web-ɫɟɪɜɢɫɨɜ 
ɥɢɛɨ ɤɪɚɣɧɟ ɧɟɬɨɱɧɚ, ɥɢɛɨ ɜɨɨɛɳɟ ɧɟɜɨɡɦɨɠɧɚ. ɉɨɷɬɨɦɭ ɰɟɥɟɫɨɨɛɪɚɡɧɨ, ɱɬɨɛɵ ɪɚɡɪɚɛɨɬɱɢɤɢ Web-

ɫɟɪɜɢɫɨɜ ɹɜɧɵɦ ɨɛɪɚɡɨɦ ɭɤɚɡɵɜɚɥɢ ɩɪɨɫɬɪɚɧɫɬɜɨ ɢɦɟɧ, ɤɨɬɨɪɵɟ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɨɛɨɡɧɚɱɟɧɢɹ ɜɯɨɞɧɵɯ 
ɢ ɜɵɯɨɞɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɢɯ ɫɟɪɜɢɫɨɜ. ɇɚɩɪɢɦɟɪ, ɜ ɤɚɱɟɫɬɜɟ ɢɫɬɨɱɧɢɤɨɜ ɬɚɤɢɯ ɢɦɟɧ ɦɨɝɭɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ 
ɫɯɟɦɵ RDF-S ɢɥɢ OWL. ȼ ɬɚɤɨɦ ɫɥɭɱɚɟ 1) Web-ɫɟɪɜɢɫ ɨɞɧɨɡɧɚɱɧɨ ɦɨɠɟɬ ɛɵɬɶ ɤɥɚɫɫɢɮɢɰɢɪɨɜɚɧ ɫ 
ɩɨɦɨɳɶɸ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɨɧɬɨɥɨɝɢɢ; 2) ɦɟɠɞɭ ɬɟɪɦɢɧɚɦɢ (ɢ ɨɛɨɡɧɚɱɟɧɧɵɦɢ ɷɬɢɦɢ ɬɟɪɦɢɧɚɦɢ 
ɩɚɪɚɦɟɬɪɚɦɢ Web-ɫɟɪɜɢɫɨɜ) ɭɠɟ ɭɫɬɚɧɨɜɥɟɧɵ ɫɟɦɚɧɬɢɱɟɫɤɢɟ ɫɜɹɡɢ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɨɛɪɚɛɚɬɵɜɚɬɶɫɹ 
ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨ ɧɟ ɬɨɥɶɤɨ ɞɥɹ ɩɨɢɫɤɚ ɧɟɨɛɯɨɞɢɦɵɯ ɩɨɥɶɡɨɜɚɬɟɥɸ ɫɟɪɜɢɫɨɜ, ɧɨ ɢ ɞɥɹ ɤɨɦɩɨɡɢɪɨɜɚɧɢɹ 
ɢɡ ɧɢɯ ɫɨɫɬɚɜɧɵɯ ɫɟɪɜɢɫɨɜ. 
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ɅɆȻɌɍɀɋɈɖɄ ȻɈȻɆɃɂ: ɊɋɉȼɆɀɇȻ ȻȿɀɅȽȻɍɈɉɌɍɃ  

Ƀɫɣɨɛ ɋɺɬɨɛɺ  

Ⱥɧɧɨɬɚɰɢɹ: Ɋɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɩɪɨɛɥɟɦɵ ɩɨɫɬɪɨɟɧɢɹ ɚɞɟɤɜɚɬɧɵɯ ɦɟɪ ɫɯɨɞɫɬɜɚ ɧɚ ɛɚɡɟ ɧɟɱɟɬɤɢɯ 
ɤɚɱɟɫɬɜɟɧɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ. Ɏɨɪɦɚɥɢɡɨɜɚɧɨ ɩɨɧɹɬɢɟ «ɧɟɱɟɬɤɚɹ ɲɤɚɥɚ ɫɯɨɞɫɬɜɚ» ɢ 

ɫɮɨɪɦɭɥɢɪɨɜɚɧɵ ɭɫɥɨɜɢɹ ɚɞɟɤɜɚɬɧɨɫɬɢ ɬɚɤɨɣ ɲɤɚɥɵ ɫ ɩɨɡɢɰɢɣ ɪɟɩɪɟɡɟɧɬɚɬɢɜɧɨɣ ɬɟɨɪɢɢ ɢɡɦɟɪɟɧɢɣ.  

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɧɟɱɟɬɤɚɹ ɦɟɪɚ ɫɯɨɞɫɬɜɚ, ɚɞɟɤɜɚɬɧɨɫɬɶ, ɲɤɚɥɚ ɢɡɦɟɪɟɧɢɹ.  

Ƚɝɠɟɠɨɣɠ 

ɉɪɢ ɪɟɲɟɧɢɢ ɡɚɞɚɱ ɤɥɚɫɬɟɪɧɨɝɨ ɚɧɚɥɢɡɚ ɧɚ ɨɫɧɨɜɟ ɫɯɨɞɫɬɜɚ ɨɛɴɟɤɬɨɜ ɜ ɦɧɨɝɨɦɟɪɧɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ (ɩɪɢɡɧɚɤɨɜ),  ɤɚɤ ɩɪɚɜɢɥɨ, ɧɟ ɢɫɫɥɟɞɭɟɬɫɹ ɩɪɨɛɥɟɦɚ ɚɞɟɤɜɚɬɧɨɫɬɢ ɩɨɥɭɱɚɟɦɵɯ ɪɟɡɭɥɶɬɚɬɨɜ 
ɫ ɩɨɡɢɰɢɣ ɪɟɩɪɟɡɟɧɬɚɬɢɜɧɨɣ ɬɟɨɪɢɢ ɢɡɦɟɪɟɧɢɣ (ɊɌɂ) [Luce, 2007]. Ⱦɥɹ ɞɨɤɚɡɚɬɟɥɶɫɬɜɚ ɚɞɟɤɜɚɬɧɨɫɬɢ 
ɪɟɡɭɥɶɬɚɬɨɜ ɧɟɨɛɯɨɞɢɦɨ ɜ ɪɚɦɤɚɯ ɊɌɂ ɧɟ ɬɨɥɶɤɨ ɞɨɤɚɡɚɬɶ ɚɞɟɤɜɚɬɧɨɫɬɶ ɢɫɩɨɥɶɡɭɟɦɵɯ ɦɟɪ ɫɯɨɞɫɬɜɚ, ɧɨ ɢ 
ɩɨɫɬɪɨɢɬɶ ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ ɲɤɚɥɭ ɢɡɦɟɪɟɧɢɹ. ȼ ɞɨɤɥɚɞɟ ɷɬɢ ɜɨɩɪɨɫɵ ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɞɥɹ ɫɥɭɱɚɹ 
ɢɡɦɟɪɟɧɢɹ ɮɭɧɤɰɢɣ ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ ɧɟɱɟɬɤɢɯ ɤɚɱɟɫɬɜɟɧɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɨɛɴɟɤɬɨɜ ɜ ɲɤɚɥɚɯ ɩɨɪɹɞɤɚ, 
ɨɬɧɨɲɟɧɢɣ, ɢɧɬɟɪɜɚɥɨɜ ɢ ɚɛɫɨɥɸɬɧɵɯ ɲɤɚɥɚɯ. 

Ɋɩɬɭɛɨɩɝɥɛ ɣ ɫɠɳɠɨɣɠ ɢɛɟɛɲɣ 

ɉɭɫɬɶ X  – ɤɨɧɟɱɧɨɟ ɦɧɨɠɟɫɬɜɨ ɷɥɟɦɟɧɬɨɜ (ɨɛɴɟɤɬɨɜ) ɷɦɩɢɪɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ, W  – ɤɨɧɟɱɧɨɟ ɦɧɨɠɟɫɬɜɨ 
ɧɟɱɟɬɤɢɯ ɤɚɱɟɫɬɜɟɧɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɷɥɟɦɟɧɬɨɜ ɦɧɨɠɟɫɬɜɚ X . Ʉɚɱɟɫɬɜɟɧɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ w W  

ɩɨɫɬɚɜɢɦ ɜ ɫɨɨɬɜɟɬɫɬɜɢɟ ɦɧɨɠɟɫɬɜɨ T   1
, ..., mt t  ɜɟɪɛɚɥɶɧɵɯ ɡɧɚɱɟɧɢɣ ɷɬɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ, 

 m m w . ɇɟɱɟɬɤɨɣ ɦɟɪɨɣ ɫɯɨɞɫɬɜɚ ɧɚ ɦɧɨɠɟɫɬɜɟ X  ɧɚɡɵɜɚɟɬɫɹ ɨɬɨɛɪɚɠɟɧɢɟ  

 0 1: [ , ]X X   ,     (1) 

ɭɞɨɜɥɟɬɜɨɪɹɸɳɟɟ ɭɫɥɨɜɢɹɦ ɪɟɮɥɟɤɫɢɜɧɨɫɬɢ –   1,x x  , x X , ɢ ɫɢɦɦɟɬɪɢɱɧɨɫɬɢ –  ,x y   

 ,y x , ,x y X . Ɉɬɨɛɪɚɠɟɧɢɟ (1) ɡɚɞɚɟɬ ɧɚ X  ɧɟɱɟɬɤɨɟ ɨɬɧɨɲɟɧɢɟ ɫɯɨɞɫɬɜɚ  . Ɇɚɬɪɢɰɭ, 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ ɷɬɨɦɭ ɨɬɧɨɲɟɧɢɸ, ɨɛɨɡɧɚɱɢɦ R . ɗɥɟɦɟɧɬɵ ɷɬɨɣ ɦɚɬɪɢɰɵ  ,x y  ɩɪɟɞɫɬɚɜɥɹɸɬ 

ɫɨɛɨɣ ɨɰɟɧɤɭ ɫɯɨɞɫɬɜɚ ɷɥɟɦɟɧɬɨɜ ɦɧɨɠɟɫɬɜɚ X . ɋɩɨɫɨɛ ɜɵɱɢɫɥɟɧɢɹ ɡɧɚɱɟɧɢɣ  ,x y ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɤɚɤ ɬɢɩɨɦ ɲɤɚɥ ɢɡɦɟɪɟɧɢɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɨɛɴɟɤɬɨɜ ɷɦɩɢɪɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ, ɬɚɤ ɢ ɬɟɨɪɟɬɢɤɨ-

ɦɧɨɠɟɫɬɜɟɧɧɨɣ ɢɧɬɟɪɩɪɟɬɚɰɢɟɣ ɫɟɦɚɧɬɢɱɟɫɤɢɯ ɨɩɟɪɚɬɨɪɨɜ ɂ (and), ɂɅɂ (or) ɜ ɮɨɪɦɟ ɧɟɱɟɬɤɢɯ ɥɨɝɢɱɟɫɤɢɯ 
ɨɩɟɪɚɬɨɪɨɜ. Ʌɨɝɢɱɟɫɤɢɦ ɷɤɜɢɜɚɥɟɧɬɨɦ ɫɟɦɚɧɬɢɱɟɫɤɨɝɨ ɨɩɟɪɚɬɨɪɚ ɂ ɹɜɥɹɟɬɫɹ ɨɩɟɪɚɬɨɪ ɧɨɪɦɵ, ɚ 
ɨɩɟɪɚɬɨɪɚ ɂɅɂ – ɨɩɟɪɚɬɨɪ ɤɨɧɨɪɦɵ Дɉɨɫɩɟɥɨɜ, 1986Ж. ȼ ɪɚɦɤɚɯ ɧɟɱɟɬɤɨɣ ɥɨɝɢɤɢ, ɫɜɹɡɚɧɧɨɣ ɫ ɬɟɨɪɢɟɣ 
ɧɟɱɟɬɤɢɯ ɦɧɨɠɟɫɬɜ, ɫɭɳɟɫɬɜɭɟɬ ɡɧɚɱɢɬɟɥɶɧɚɹ ɫɜɨɛɨɞɚ ɜ ɜɵɛɨɪɟ ɜɢɞɚ ɥɨɝɢɱɟɫɤɢɯ ɷɤɜɢɜɚɥɟɧɬɨɜ 
ɫɟɦɚɧɬɢɱɟɫɤɢɯ ɨɩɟɪɚɬɨɪɨɜ. ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɢɫɩɨɥɶɡɭɸɬɫɹ ɨɩɟɪɚɬɨɪɵ, ɜɜɟɞɟɧɧɵɟ Ɂɚɞɟ ɢ Ʌɭɤɚɫɟɜɢɱɟɦ. 
ɋɢɫɬɟɦɨɣ ɫ ɨɬɧɨɲɟɧɢɹɦɢ M  ɧɚɡɵɜɚɟɬɫɹ ɤɨɪɬɟɠ 

1
, , ... , pA R RM= , ɝɞɟ A  – ɧɟɩɭɫɬɨɟ ɦɧɨɠɟɫɬɜɨ, 

ɧɚɡɵɜɚɟɦɨɟ ɨɛɥɚɫɬɶɸ ɡɚɞɚɧɢɹ ɫɢɫɬɟɦɵ ɫ ɨɬɧɨɲɟɧɢɹɦɢ, 1
, ... , pR R  – ɨɬɧɨɲɟɧɢɹ ɧɚ A . ȿɫɥɢ ɦɧɨɠɟɫɬɜɨ 

A  ɫɨɫɬɨɢɬ ɢɡ ɷɦɩɢɪɢɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ ɢ ɨɬɧɨɲɟɧɢɹ ɧɚ A  ɨɩɪɟɞɟɥɟɧɵ ɷɦɩɢɪɢɱɟɫɤɢ, ɬɨ ɫɢɫɬɟɦɚ M  

ɧɚɡɵɜɚɟɬɫɹ ɷɦɩɢɪɢɱɟɫɤɨɣ ɫɢɫɬɟɦɨɣ ɫ ɨɬɧɨɲɟɧɢɹɦɢ. ȿɫɥɢ nA , ɝɞɟ  – ɦɧɨɠɟɫɬɜɨ ɞɟɣɫɬɜɢɬɟɥɶɧɵɯ 
ɱɢɫɟɥ, ɫɢɫɬɟɦɚ M  ɧɚɡɵɜɚɟɬɫɹ n -ɦɟɪɧɨɣ ɱɢɫɥɨɜɨɣ ɫɢɫɬɟɦɨɣ ɫ ɨɬɧɨɲɟɧɢɹɦɢ. ȿɫɥɢ A  – ɦɧɨɠɟɫɬɜɨ 
ɧɟɱɢɫɥɨɜɵɯ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ (ɧɚɩɪɢɦɟɪ, ɜɟɤɬɨɪɨɜ, ɮɭɧɤɰɢɣ, ɦɚɬɪɢɰ), ɬɨ ɫɢɫɬɟɦɚ M  

ɧɚɡɵɜɚɟɬɫɹ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɫɢɫɬɟɦɨɣ ɫ ɨɬɧɨɲɟɧɢɹɦɢ.  
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ɒɤɚɥɨɣ ɧɚɡɵɜɚɟɬɫɹ ɝɨɦɨɦɨɪɮɧɨɟ ɥɢɛɨ ɢɡɨɦɨɪɮɧɨɟ ɨɬɨɛɪɚɠɟɧɢɟ ɷɦɩɢɪɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ ɫ ɨɬɧɨɲɟɧɢɹɦɢ 
ɜ ɱɢɫɥɨɜɭɸ ɢɥɢ ɦɚɬɟɦɚɬɢɱɟɫɤɭɸ ɫɢɫɬɟɦɭ ɫ ɨɬɧɨɲɟɧɢɹɦɢ. ɇɟɱɟɬɤɚɹ ɲɤɚɥɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ ɝɨɦɨɦɨɪɮɢɡɦ 
ɷɦɩɢɪɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ ɫ ɨɬɧɨɲɟɧɢɹɦɢ ɜ ɫɢɫɬɟɦɭ ɫ ɨɬɧɨɲɟɧɢɹɦɢ ɧɚ ɦɧɨɠɟɫɬɜɟ ɧɟɱɟɬɤɢɯ ɩɨɞɦɧɨɠɟɫɬɜ 
ДȻɥɢɲɭɧ, 1988Ж. Ɂɧɚɱɟɧɢɹ ɮɭɧɤɰɢɣ ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ ɧɟɱɟɬɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɹɜɥɹɸɬɫɹ ɪɟɡɭɥɶɬɚɬɨɦ 
ɩɪɹɦɵɯ ɢɡɦɟɪɟɧɢɣ ɢ ɦɨɝɭɬ ɢɡɦɟɪɹɬɶɫɹ ɜ ɩɨɪɹɞɤɨɜɨɣ ɲɤɚɥɟ, ɚ ɬɚɤɠɟ ɲɤɚɥɚɯ ɨɬɧɨɲɟɧɢɣ, ɢɧɬɟɪɜɚɥɨɜ ɢ 
ɚɛɫɨɥɸɬɧɨɣ ɲɤɚɥɟ. Ɉɞɧɚɤɨ ɡɧɚɱɟɧɢɹ ɮɭɧɤɰɢɢ ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ ɧɟɱɟɬɤɨɣ ɦɟɪɵ ɫɯɨɞɫɬɜɚ ɹɜɥɹɸɬɫɹ 
ɪɟɡɭɥɶɬɚɬɨɦ ɤɨɫɜɟɧɧɵɯ ɢɡɦɟɪɟɧɢɣ, ɚ ɬɢɩ ɢ ɚɞɟɤɜɚɬɧɨɫɬɶ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɧɟɱɟɬɤɨɣ ɲɤɚɥɵ ɞɨɥɠɧɵ ɛɵɬɶ 
ɭɫɬɚɧɨɜɥɟɧɵ ɜ ɩɪɨɰɟɫɫɟ ɢɫɫɥɟɞɨɜɚɧɢɹ.  
ȼ ɞɨɤɥɚɞɟ ɮɨɪɦɚɥɢɡɨɜɚɧɨ ɩɨɧɹɬɢɟ ɧɟɱɟɬɤɨɣ ɲɤɚɥɵ ɫɯɨɞɫɬɜɚ ɢ ɩɪɟɞɥɨɠɟɧɚ ɦɟɬɨɞɢɤɚ ɩɨɫɬɪɨɟɧɢɹ ɬɚɤɨɣ 
ɲɤɚɥɵ, ɚ ɬɚɤɠɟ ɪɚɫɫɦɨɬɪɟɧɵ ɧɟɨɛɯɨɞɢɦɵɟ ɢ ɞɨɫɬɚɬɨɱɧɵɟ ɭɫɥɨɜɢɹ ɟё ɚɞɟɤɜɚɬɧɨɫɬɢ. ɂɫɫɥɟɞɨɜɚɧɵ ɞɜɚ 
ɫɩɨɫɨɛɚ ɩɨɫɬɪɨɟɧɢɹ ɧɟɱɟɬɤɢɯ ɦɟɪ ɫɯɨɞɫɬɜɚ. ɉɪɢɜɟɞɟɧ ɩɪɢɦɟɪ ɩɨɫɬɪɨɟɧɢɹ ɚɞɟɤɜɚɬɧɨɣ ɧɟɱɟɬɤɨɣ ɲɤɚɥɵ 
ɫɯɨɞɫɬɜɚ ɜ ɫɥɭɱɚɟ ɢɡɦɟɪɟɧɢɹ ɡɧɚɱɟɧɢɣ ɮɭɧɤɰɢɣ ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ ɧɟɱɟɬɤɢɯ ɤɚɱɟɫɬɜɟɧɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ 
ɨɛɴɟɤɬɨɜ ɜ ɲɤɚɥɚɯ ɩɨɪɹɞɤɚ, ɨɬɧɨɲɟɧɢɣ, ɢɧɬɟɪɜɚɥɨɜ ɢ ɚɛɫɨɥɸɬɧɵɯ ɲɤɚɥɚɯ.   

ɂɛɥɦɹɲɠɨɣɠ  
Ɂɚɞɚɱɢ ɤɥɚɫɬɟɪɧɨɝɨ ɚɧɚɥɢɡɚ ɤɨɪɪɟɤɬɧɨ ɪɟɲɚɸɬɫɹ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɚɞɟɤɜɚɬɧɵɯ ɦɟɪ ɫɯɨɞɫɬɜɚ ɢ 
ɩɨɫɬɪɨɟɧɢɢ ɚɞɟɤɜɚɬɧɨɣ ɲɤɚɥɵ ɫɯɨɞɫɬɜɚ. ɋ ɩɨɡɢɰɢɣ ɪɟɩɪɟɡɟɧɬɚɬɢɜɧɨɣ ɬɟɨɪɢɢ ɢɡɦɟɪɟɧɢɹ ɮɨɪɦɚɥɢɡɨɜɚɧɨ 
ɩɨɧɹɬɢɟ ɧɟɱɟɬɤɨɣ ɲɤɚɥɵ ɫɯɨɞɫɬɜɚ, ɩɪɟɞɥɨɠɟɧɚ ɦɟɬɨɞɢɤɚ ɩɨɫɬɪɨɟɧɢɹ ɬɚɤɨɣ ɲɤɚɥɵ, ɪɚɫɫɦɨɬɪɟɧɵ ɭɫɥɨɜɢɹ 
ɟё ɚɞɟɤɜɚɬɧɨɫɬɢ. ɉɪɢɜɟɞɟɧ ɩɪɢɦɟɪ ɩɨɫɬɪɨɟɧɢɹ ɚɞɟɤɜɚɬɧɨɣ ɧɟɱɟɬɤɨɣ ɲɤɚɥɵ ɫɯɨɞɫɬɜɚ ɜ ɫɥɭɱɚɟ ɢɡɦɟɪɟɧɢɹ 
ɡɧɚɱɟɧɢɣ ɮɭɧɤɰɢɣ ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ ɧɟɱɟɬɤɢɯ ɤɚɱɟɫɬɜɟɧɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɨɛɴɟɤɬɨɜ ɜ ɲɤɚɥɚɯ ɩɨɪɹɞɤɚ, 
ɨɬɧɨɲɟɧɢɣ, ɢɧɬɟɪɜɚɥɨɜ ɢ ɚɛɫɨɥɸɬɧɵɯ ɲɤɚɥɚɯ. 

Ɇɣɭɠɫɛɭɮɫɛ 

[Ȼɥɢɲɭɧ, 1988] Ⱥ. Ɏ. Ȼɥɢɲɭɧ. ɋɪɚɜɧɢɬɟɥɶɧɵɣ ɚɧɚɥɢɡ ɦɟɬɨɞɨɜ ɢɡɦɟɪɟɧɢɹ ɧɟɱɟɬɤɨɫɬɢ // ɂɡɜ. Ⱥɇ ɋɋɋɊ. Ɍɟɯɧɢɱɟɫɤɚɹ 
ɤɢɛɟɪɧɟɬɢɤɚ. – 1988. – № 5. – ɋ. 152–175. 

[ɉɨɫɩɟɥɨɜ, 1986] ɇɟɱɟɬɤɢɟ ɦɧɨɠɟɫɬɜɚ ɜ ɦɨɞɟɥɹɯ ɭɩɪɚɜɥɟɧɢɹ ɢ ɢɫɤɭɫɫɬɜɟɧɧɨɝɨ ɢɧɬɟɥɥɟɤɬɚ / ɉɨɞ ɪɟɞ. Ⱦ.Ⱥ.ɉɨɫɩɟɥɨɜɚ. 
– Ɇ.: ɇɚɭɤɚ, 1986. – 312 ɫ. 
[Luce, 2007] R. Luce, D. Krantz, Suppes and A. Tversky. Foundations of Measurement: Vol. III. – New York: Dover 

Publications, Inc., 2007. – 356 p. 

Ƀɨɯɩɫɧɛɱɣɺ ɩɜ ɛɝɭɩɫɠ  

ɂɪɢɧɚ Ɋɹɫɧɚɹ – ɧɚɭɱɧɵɣ ɫɨɬɪɭɞɧɢɤ, ɂɧɫɬɢɬɭɬ ɤɢɛɟɪɧɟɬɢɤɢ ɢɦ. ȼ.Ɇ. Ƚɥɭɲɤɨɜɚ ɇȺɇ ɍɤɪɚɢɧɵ, Ʉɢɟɜ-

187, ɩɪɨɫɩɟɤɬ Ⱥɤɚɞɟɦɢɤɚ Ƚɥɭɲɤɨɜɚ, 40; e-mail: riasnaia@gmail.com.  
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ȻȽɍɉɇȻɍɃɂɃɋɉȽȻɈɈȻɚ ɌɃɌɍɀɇȻ ȻȾɋɀȾȻɑɃɃ,  
ɊɉɃɌɅȻ, ȽɃɂɎȻɆɃɂȻɑɃɃ ȿȻɈɈɖɐ 

ɇɣɰɛɣɦ Ɍɩɥɩɦɩɝ, Ɍɠɫɞɠɤ Ɉɣɥɩɦɛɠɝ 

Ⱥɧɧɨɬɚɰɢɹ: Ɋɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɦɚɫɲɬɚɛɢɪɭɟɦɚɹ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɚɹ ɢɧɮɨɪɦɚɰɢɨɧɧɚɹ ɫɢɫɬɟɦɚ 
ɚɝɪɟɝɚɰɢɢ, ɩɨɢɫɤɚ, ɤɥɚɫɬɟɪɢɡɚɰɢɢ ɢ ɜɢɡɭɚɥɢɡɚɰɢɢ ɞɚɧɧɵɯ. Ɉɩɢɫɵɜɚɟɬɫɹ ɚɪɯɢɬɟɤɬɭɪɚ ɫɢɫɬɟɦɵ, ɟɟ 
ɧɚɡɧɚɱɟɧɢɟ, ɩɪɢɦɟɪɵ ɢɫɩɨɥɶɡɨɜɚɧɢɹ. ɂɫɫɥɟɞɭɸɬɫɹ ɦɟɬɨɞɵ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɢɡɜɥɟɱɟɧɢɹ ɝɪɚɮɢɱɟɫɤɢɯ 
ɞɚɧɧɵɯ, ɩɨɫɥɟɞɭɸɳɟɣ ɢɯ ɨɛɪɚɛɨɬɤɢ ɢ ɜɢɡɭɚɥɢɡɚɰɢɢ. ɐɟɥɶɸ ɢɫɫɥɟɞɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ɫɨɡɞɚɧɢɟ ɢ 
ɜɧɟɞɪɟɧɢɟ ɫɢɫɬɟɦɵ ɚɝɪɟɝɚɰɢɢ, ɩɨɢɫɤɚ ɢ ɜɢɡɭɚɥɢɡɚɰɢɢ ɞɚɧɧɵɯ.  
Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: Ⱥɝɪɟɝɚɰɢɹ, ɜɢɡɭɚɥɢɡɚɰɢɹ, ɤɥɚɫɬɟɪɢɡɚɰɢɹ, ɞɚɬɚɦɚɣɧɢɧɝ, ɞɚɧɧɵɟ, ɢɧɮɨɪɦɚɰɢɨɧɧɵɟ 
ɫɢɫɬɟɦɵ. 

1. Ƚɝɠɟɠɨɣɠ 

Ɉɛɴɟɤɬɨɦ ɷɬɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɹɜɥɹɸɬɫɹ ɚɪɯɢɬɟɤɬɭɪɚ ɫɢɫɬɟɦɵ, ɟɟ ɧɚɡɧɚɱɟɧɢɟ, ɩɪɢɦɟɪɵ ɢɫɩɨɥɶɡɨɜɚɧɢɹ. 
Ɂɞɟɫɶ, ɩɪɟɞɦɟɬ ɢɫɫɥɟɞɨɜɚɧɢɹ – ɦɟɬɨɞɵ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɢɡɜɥɟɱɟɧɢɹ ɝɪɚɮɢɱɟɫɤɢɯ ɞɚɧɧɵɯ, ɩɨɫɥɟɞɭɸɳɟɣ 
ɢɯ ɨɛɪɚɛɨɬɤɢ ɢ ɜɢɡɭɚɥɢɡɚɰɢɢ. ɐɟɥɶ ɢɫɫɥɟɞɨɜɚɧɢɹ – ɫɨɡɞɚɧɢɟ ɢ ɜɧɟɞɪɟɧɢɟ ɫɢɫɬɟɦɵ ɚɝɪɟɝɚɰɢɢ, ɩɨɢɫɤɚ ɢ 
ɜɢɡɭɚɥɢɡɚɰɢɢ ɞɚɧɧɵɯ. 
ȼ ɭɫɥɨɜɢɹɯ ɷɤɫɩɨɧɟɧɰɢɚɥɶɧɨɝɨ ɪɨɫɬɚ ɢɧɬɟɪɧɟɬɚ, ɫɨɡɞɚɧɢɟ ɦɚɫɲɬɚɛɢɪɭɟɦɵɯ ɫɢɫɬɟɦ ɚɝɪɟɝɚɰɢɢ ɞɚɧɧɵɯ 
ɩɨɡɜɨɥɹɟɬ ɭɩɨɪɹɞɨɱɢɬɶ ɛɨɥɶɲɢɟ ɦɚɫɫɢɜɵ ɮɪɚɝɦɟɧɬɚɪɧɨɣ ɢɧɮɨɪɦɚɰɢɢ. Ⱥ ɫɢɫɬɟɦɵ ɢɯ ɤɥɚɫɬɟɪɢɡɚɰɢɢ ɢ 
ɜɢɡɭɚɥɢɡɚɰɢɢ ɩɨɡɜɨɥɹɸɬ ɩɪɟɞɫɬɚɜɢɬɶ ɢɯ ɜ ɧɚɢɛɨɥɟɟ ɩɪɨɫɬɨɦ, ɞɥɹ ɱɟɥɨɜɟɱɟɫɤɨɝɨ ɜɨɫɩɪɢɹɬɢɹ, ɜɢɞɟ. Ɉɞɧɭ 
ɢɡ ɬɚɤɢɯ ɫɢɫɬɟɦɵ ɦɵ ɨɩɢɲɟɦ ɜ ɞɚɧɧɨɣ ɫɬɚɬɶɟ. 

2. Ȼɞɫɠɞɛɱɣɺ ɟɛɨɨɶɰ 

Ɋɚɫɫɦɨɬɪɢɦ ɚɝɪɟɝɚɰɢɸ ɞɚɧɧɵɯ, ɤɚɤ ɩɪɨɰɟɫɫ ɫɛɨɪɚ ɢ ɢɡɜɥɟɱɟɧɢɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɢɧɮɨɪɦɚɰɢɢ ɢɡ 
ɪɚɡɥɢɱɧɵɯ ɢɫɬɨɱɧɢɤɨɜ, ɱɬɨɛɵ ɨɛɟɫɩɟɱɢɬɶ ɭɞɨɛɫɬɜɨ ɢ ɞɨɛɚɜɢɬɶ ɰɟɧɧɨɫɬɶ, ɚɧɚɥɢɡɢɪɭɹ ɫɨɛɪɚɧɧɭɸ 
ɢɧɮɨɪɦɚɰɢɸ ɞɥɹ ɤɨɧɤɪɟɬɧɵɯ ɰɟɥɟɣ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɢɧɬɟɪɧɟɬ-ɬɟɯɧɨɥɨɝɢɣ Д1Ж. ɉɪɨɰɟɫɫ ɚɝɪɟɝɚɰɢɢ 
ɞɚɧɧɵɯ ɦɨɠɧɨ ɭɫɥɨɜɧɨ ɪɚɡɞɟɥɢɬɶ ɧɚ ɧɟɫɤɨɥɶɤɨ ɷɬɚɩɨɜ. Ɋɚɫɫɦɨɬɪɢɦ ɛɨɥɟɟ ɩɨɞɪɨɛɧɨ ɤɚɠɞɵɣ ɢɡ ɷɬɚɩɨɜ.  
● ɉɟɪɜɵɦ ɷɬɚɩɨɦ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ ɤɨɧɟɱɧɵɯ ɰɟɥɟɣ ɚɝɪɟɝɚɰɢɢ ɢɧɮɨɪɦɚɰɢɢ. ɑɟɬɤɨ 

ɨɩɪɟɞɟɥɟɧɧɵɟ ɰɟɥɢ ɩɨɡɜɨɥɹɸɬ ɨɝɪɚɧɢɱɢɬɶ ɤɚɬɟɝɨɪɢɢ ɢɫɬɨɱɧɢɤɨɜ. 
● ɇɚ ɜɬɨɪɨɦ ɷɬɚɩɟ ɨɩɪɟɞɟɥɹɸɬɫɹ ɢ ɫɨɪɬɢɪɭɸɬɫɹ ɢɫɬɨɱɧɢɤɢ ɢɧɮɨɪɦɚɰɢɢ. ɋɨɡɞɚɟɬɫɹ ɟɞɢɧɵɣ ɪɟɟɫɬɪ 

ɜɫɟɯ ɢɫɬɨɱɧɢɤɨɜ ɢɧɮɨɪɦɚɰɢɢ.  
● Ɍɪɟɬɢɣ ɷɬɚɩ – ɩɨɞɝɨɬɨɜɤɚ ɛɚɡɵ ɞɚɧɧɵɯ, ɢɧɫɬɪɭɦɟɧɬɨɜ ɞɥɹ ɢɡɜɥɟɱɟɧɢɹ ɞɚɧɧɵɯ. 
● ɑɟɬɜɟɪɬɵɣ ɷɬɚɩ – ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɫɛɨɪ ɞɚɧɧɵɯ. 
● ɉɹɬɵɣ ɷɬɚɩ – ɩɨɫɥɟɞɭɸɳɚɹ ɨɛɪɚɛɨɬɤɚ ɢ ɚɧɚɥɢɡ ɩɨɥɭɱɟɧɧɵɯ ɞɚɧɧɵɯ. 

Ɋɚɫɩɪɟɞɟɥɟɧɧɚɹ ɢ ɦɚɫɲɬɚɛɢɪɭɟɦɚɹ ɚɪɯɢɬɟɤɬɭɪɚ ɫɢɫɬɟɦɵ ɚɝɪɟɝɚɰɢɢ, ɤɨɬɨɪɚɹ ɛɭɞɟɬ ɨɩɢɫɚɧɚ ɜ 
ɞɚɥɶɧɟɣɲɟɦ, ɩɨɡɜɨɥɹɟɬ ɡɧɚɱɢɬɟɥɶɧɨ ɫɨɤɪɚɬɢɬɶ ɜɪɟɦɹ ɚɝɪɟɝɚɰɢɢ. Ⱥɜɬɨɦɚɬɢɡɚɰɢɹ ɧɚ ɤɚɠɞɨɦ ɢɡ ɷɬɚɩɨɜ 
ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɨɣ ɞɥɹ ɫɨɡɞɚɧɢɹ ɚɜɬɨɧɨɦɧɨɣ ɫɢɫɬɟɦɵ ɚɝɪɟɝɚɰɢɢ ɞɚɧɧɵɯ. ȼ ɧɚɫɬɨɹɳɢɣ ɦɨɦɟɧɬ ɫɭɳɟɫɬɜɭɸɬ  
ɚɜɬɨɧɨɦɧɵɟ ɫɢɫɬɟɦɵ ɚɝɪɟɝɚɰɢɢ ɞɚɧɧɵɯ, ɪɚɛɨɬɚɸɳɢɟ ɫ ɦɢɧɢɦɚɥɶɧɵɦ ɭɱɚɫɬɢɟɦ ɱɟɥɨɜɟɤɚ ɧɚ ɩɟɪɜɨɦ 
ɷɬɚɩɟ, ɢɫɩɨɥɶɡɭɟɦɵɟ, ɤ ɩɪɢɦɟɪɭ, ɜ ɫɢɫɬɟɦɚɯ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɛɢɪɠɟɜɵɯ ɤɭɪɫɨɜ. ɋ ɞɪɭɝɨɣ ɫɬɨɪɨɧɵ, 
ɫɭɳɟɫɬɜɭɸɬ ɢ ɫɢɫɬɟɦɵ ɤɨɧɫɨɥɢɞɚɰɢɢ ɢɧɮɨɪɦɚɰɢɢ, ɫ ɮɨɪɦɚɥɢɡɚɰɢɟɣ ɩɪɨɰɟɫɫɨɜ ɤɨɧɫɨɥɢɞɚɰɢɢ, 
ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɨɣ, ɨɞɧɚɤɨ ɛɟɡ ɚɜɬɨɦɚɬɢɡɚɰɢɢ. Ɍɚɤɢɟ ɫɢɫɬɟɦɵ ɱɚɫɬɨ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɛɢɡɧɟɫ-
ɚɧɚɥɢɬɢɤɢ ɢ ɠɭɪɧɚɥɢɫɬɢɤɢ. ȼ ɧɚɲɟɦ ɫɥɭɱɚɟ, ɦɵ ɢɫɩɨɥɶɡɭɟɦ ɫɢɫɬɟɦɭ ɞɥɹ ɚɝɪɟɝɚɰɢɢ ɜɢɡɭɚɥɶɧɵɯ 
ɩɪɨɝɪɚɦɦɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ ɞɥɹ ɜɟɛ-ɩɪɢɥɨɠɟɧɢɣ. ɉɨɷɬɨɦɭ ɨɫɨɛɨɟ ɜɧɢɦɚɧɢɟ ɦɵ ɭɞɟɥɹɟɦ ɩɨɞɫɢɫɬɟɦɚɦ 
ɜɢɡɭɚɥɢɡɚɰɢɢ ɞɚɧɧɵɯ. 

3. Ȼɫɰɣɭɠɥɭɮɫɛ ɧɛɬɳɭɛɜɣɫɮɠɧɩɤ ɬɣɬɭɠɧɶ 

Ɋɚɫɫɦɨɬɪɢɦ ɤɪɚɬɤɨ ɚɪɯɢɬɟɤɬɭɪɭ ɦɚɫɲɬɚɛɢɪɭɟɦɨɣ ɫɢɫɬɟɦɵ ɚɝɪɟɝɚɰɢɢ ɜɢɡɭɚɥɶɧɵɯ ɩɪɨɝɪɚɦɦɧɵɯ 
ɤɨɦɩɨɧɟɧɬɨɜ ɞɥɹ ɜɟɛ-ɩɪɢɥɨɠɟɧɢɣ (Ɋɢɫ. 1).  
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Ɋɢɫ. 1. ɋɯɟɦɚ ɚɪɯɢɬɟɤɬɭɪɵ ɦɚɫɲɬɚɛɢɪɭɟɦɨɣ ɫɢɫɬɟɦɵ ɚɝɪɟɝɚɰɢɢ ɞɚɧɧɵɯ. 

Ʉɚɠɞɵɣ ɢɡ ɭɡɥɨɜ ɫɢɫɬɟɦɵ ɹɜɥɹɟɬɫɹ ɡɚɦɟɧɹɟɦɵɦ. Ɉɱɟɪɟɞɶ ɡɚɞɚɱ ɤɨɨɪɞɢɧɢɪɭɟɬ ɪɚɛɨɬɭ ɤɨɦɩɨɧɟɧɬɨɜ 
ɫɢɫɬɟɦɵ ɢ ɨɛɟɫɩɟɱɢɜɚɟɬ ɚɜɬɨɧɨɦɧɨɟ ɜɵɩɨɥɧɟɧɢɟ ɡɚɞɚɧɢɣ ɜ ɫɬɪɨɝɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ. ɋɢɫɬɟɦɚ  
ɞɨɫɬɚɬɨɱɧɨ ɝɢɛɤɚ, ɱɬɨɛɵ ɞɟɥɚɬɶ ɜɨɡɦɨɠɧɵɦ ɞɨɛɚɜɥɟɧɢɟ ɜ ɧɟɟ ɧɨɜɵɯ ɬɢɩɨɜ ɨɬɧɨɲɟɧɢɣ, ɚ ɬɚɤɠɟ ɢɦɟɟɬ 
ɪɚɫɩɪɟɞɟɥɟɧɧɭɸ ɚɪɯɢɬɟɤɬɭɪɭ, ɱɬɨɛɵ ɧɟ ɡɚɜɢɫɟɬɶ ɰɟɥɢɤɨɦ ɨɬ ɰɟɧɬɪɚɥɶɧɨɝɨ ɤɨɦɩɶɸɬɟɪɚ ɢ ɨɬ ɰɟɧɬɪɚɥɶɧɨɝɨ 
ɨɪɝɚɧɚ ɭɩɪɚɜɥɟɧɢɹ. ȼɪɟɦɟɧɧɨɟ ɯɪɚɧɢɥɢɳɟ ɨɛɟɫɩɟɱɢɜɚɟɬ ɞɨɫɬɭɩ ɤ ɞɚɧɧɵɦ, ɩɨɥɭɱɟɧɧɵɦ ɢɡ ɢɫɬɨɱɧɢɤɨɜ. ȼ 
ɩɨɫɬɨɹɧɧɨɦ ɯɪɚɧɢɥɢɳɟ ɧɚɯɨɞɢɬɫɹ ɭɠɟ ɨɛɪɚɛɨɬɚɧɧɚɹ ɢɧɮɨɪɦɚɰɢɹ, ɝɨɬɨɜɚɹ ɤ ɢɫɩɨɥɶɡɨɜɚɧɢɸ. 
Ɋɚɫɩɪɟɞɟɥɟɧɧɚɹ ɚɪɯɢɬɟɤɬɭɪɚ ɨɛɭɫɥɚɜɥɢɜɚɟɬ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɧɟ ɬɨɥɶɤɨ ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ ɪɟɫɭɪɫɨɜ, ɧɨ ɢ 
ɝɥɨɛɚɥɶɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɫɢɫɬɟɦɨɣ ɢ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɭɡɥɨɜ. ȼ ɪɚɫɩɪɟɞɟɥɟɧɧɨɣ ɚɪɯɢɬɟɤɬɭɪɟ ɢɫɩɨɥɶɡɭɸɬɫɹ 
ɧɟɫɤɨɥɶɤɨ ɩɚɪɚɥɥɟɥɶɧɨ ɪɚɛɨɬɚɸɳɢɯ ɩɪɨɰɟɫɫɨɪɨɜ, ɩɨɞɚɸɳɢɯ ɢɧɮɨɪɦɚɰɢɸ ɜ ɫɢɫɬɟɦɭ ɲɢɧ, ɢɡ ɤɨɬɨɪɨɣ ɨɧɚ 
ɦɨɠɟɬ ɛɵɬɶ ɩɨɥɭɱɟɧɚ ɞɪɭɝɢɦɢ ɩɨɥɶɡɨɜɚɬɟɥɹɦɢ ɢɥɢ ɩɪɨɰɟɫɫɨɪɚɦɢ. ɒɢɧɚ ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɚ ɞɥɹ 
ɡɚɩɪɨɫɚ ɢɧɮɨɪɦɚɰɢɢ ɨɬ ɞɪɭɝɢɯ ɩɪɨɰɟɫɫɨɪɨɜ. ɋɨɡɞɚɜɚɟɦɚɹ ɲɢɧɚɦɢ ɝɨɪɢɡɨɧɬɚɥɶɧɚɹ ɢɧɬɟɝɪɚɰɢɹ ɞɨɩɭɫɤɚɟɬ 
ɨɛɦɟɧ ɢɧɮɨɪɦɚɰɢɟɣ ɦɟɠɞɭ ɜɫɟɦɢ ɩɪɨɰɟɫɫɨɪɚɦɢ ɢ ɞɪɭɝɢɦɢ ɷɥɟɦɟɧɬɚɦɢ ɫɢɫɬɟɦɵ ɢ ɨɛɟɫɩɟɱɢɜɚɟɬ ɜɵɫɨɤɭɸ 
ɫɬɟɩɟɧɶ ɝɢɛɤɨɫɬɢ ɢ ɚɞɚɩɬɢɜɧɨɫɬɢ.  

4. Ʌɦɛɬɭɠɫɣɢɛɱɣɺ ɟɛɨɨɶɰ 

Ɋɚɫɫɦɨɬɪɢɦ ɦɟɯɚɧɢɡɦ ɤɥɚɫɬɟɪɢɡɚɰɢɢ ɞɚɧɧɵɯ [2]. ȼ ɧɚɲɟɦ ɩɪɢɦɟɪɟ ɦɵ ɢɫɩɨɥɶɡɭɟɦ ɤɥɚɫɬɟɪɢɡɚɰɢɸ 
ɢɡɨɛɪɚɠɟɧɢɣ ɢ ɩɚɪɚɦɟɬɪɨɜ. Ʉɥɚɫɬɟɪɢɡɚɰɢɹ - ɡɚɞɚɱɚ ɪɚɡɛɢɟɧɢɹ ɡɚɞɚɧɧɨɣ ɜɵɛɨɪɤɢ ɨɛɴɟɤɬɨɜ ɧɚ 
ɧɟɩɟɪɟɫɟɤɚɸɳɢɟɫɹ ɩɨɞɦɧɨɠɟɫɬɜɚ, ɧɚɡɵɜɚɟɦɵɟ ɤɥɚɫɬɟɪɚɦɢ, ɬɚɤ, ɱɬɨɛɵ ɤɚɠɞɵɣ ɤɥɚɫɬɟɪ ɫɨɫɬɨɹɥ ɢɡ 
ɫɯɨɠɢɯ ɨɛɴɟɤɬɨɜ, ɚ ɨɛɴɟɤɬɵ ɪɚɡɧɵɯ ɤɥɚɫɬɟɪɨɜ ɫɭɳɟɫɬɜɟɧɧɨ ɨɬɥɢɱɚɥɢɫɶ. Ɂɚɞɚɱɚ ɤɥɚɫɬɟɪɢɡɚɰɢɢ ɨɬɧɨɫɢɬɫɹ 
ɤ ɲɢɪɨɤɨɦɭ ɤɥɚɫɫɭ ɡɚɞɚɱ ɨɛɭɱɟɧɢɹ ɛɟɡ ɭɱɢɬɟɥɹ. ȼ ɧɚɲɟɦ ɫɥɭɱɚɟ ɤɥɚɫɬɟɪɢɡɚɰɢɹ ɛɭɞɟɬ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɩɨ 
ɜɢɡɭɚɥɶɧɵɦ ɩɪɢɡɧɚɤɚɦ ɢ ɩɚɪɚɦɟɬɪɚɦ ɨɛɴɟɤɬɨɜ. ɂɡ ɜɢɡɭɚɥɶɧɵɯ ɩɪɢɡɧɚɤɨɜ ɜɵɞɟɥɢɦ ɰɜɟɬɚ ɫɩɟɤɬɪɚ RGB ɢ 
ɤɨɧɬɪɚɫɬɧɨɫɬɶ ɢɡɨɛɪɚɠɟɧɢɹ. ɂɡ ɩɚɪɚɦɟɬɪɨɜ: ɧɚɛɨɪ ɬɟɯɧɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɜɢɡɭɚɥɶɧɵɯ ɩɪɨɝɪɚɦɦɧɵɯ 
ɤɨɦɩɨɧɟɧɬɨɜ ɞɥɹ ɜɟɛ-ɩɪɢɥɨɠɟɧɢɣ, ɬɚɤɢɟ ɤɚɤ ɫɨɜɦɟɫɬɢɦɨɫɬɶ ɫ ɛɪɚɭɡɟɪɨɦ, ɫɨɜɦɟɫɬɢɦɨɫɬɶ ɫ ɭɫɬɪɨɣɫɬɜɨɦ, 
ɫɨɜɦɟɫɬɢɦɨɫɬɶ ɫ ɩɥɚɬɮɨɪɦɨɣ ɜɟɛ-ɩɪɢɥɨɠɟɧɢɹ ɢ ɬ.ɩ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɤɥɚɫɬɟɪɢɡɚɰɢɢ ɩɨɥɶɡɨɜɚɬɟɥɶ ɢɦɟɟɬ 
ɜɨɡɦɨɠɧɨɫɬɶ ɛɵɫɬɪɨ ɧɚɯɨɞɢɬɶ ɜɢɡɭɚɥɶɧɵɟ ɩɪɨɝɪɚɦɦɧɵɟ ɤɨɦɩɨɧɟɧɬɵ ɞɥɹ ɜɟɛ-ɩɪɢɥɨɠɟɧɢɣ ɩɨ 
ɨɩɪɟɞɟɥɟɧɧɵɦ ɩɪɢɡɧɚɤɚɦ. 

5. Ɋɩɣɬɥ ɣɨɯɩɫɧɛɱɣɣ 

Ɍɚɤ ɤɚɤ ɞɚɧɧɵɟ ɩɪɢɯɨɞɹɬ ɜ ɫɢɫɬɟɦɭ ɢɡ ɪɚɡɥɢɱɧɵɯ ɢɫɬɨɱɧɢɤɨɜ, ɬɨ ɭ ɤɚɠɞɨɝɨ ɷɥɟɦɟɧɬɚ ɞɚɧɧɵɯ ɦɨɝɭɬ 
ɩɪɢɫɭɬɫɬɜɨɜɚɬɶ ɫɜɨɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɩɨɥɹ ɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ, ɤɨɬɨɪɵɯ ɦɨɠɟɬ ɧɟ ɛɵɬɶ ɜ ɨɫɧɨɜɧɨɣ ɫɢɫɬɟɦɟ. 
ɍ ɤɚɠɞɨɝɨ ɢɫɬɨɱɧɢɤɚ ɞɚɧɧɵɯ ɢɡ ɟɞɢɧɨɝɨ ɪɟɟɫɬɪɚ ɢɫɬɨɱɧɢɤɨɜ ɩɪɢɫɭɬɫɬɜɭɟɬ ɭɧɢɤɚɥɶɧɵɣ ɧɚɛɨɪ ɩɨɥɟɣ, 
ɤɨɬɨɪɵɣ ɨɞɧɨɡɧɚɱɧɨ ɨɩɢɫɵɜɚɟɬ ɜɫɟ ɷɥɟɦɟɧɬɵ ɞɚɧɧɵɯ, ɩɨɥɭɱɟɧɧɵɟ ɫ ɷɬɨɝɨ ɢɫɬɨɱɧɢɤɚ. ɉɨɷɬɨɦɭ  ɧɚ 
ɩɨɫɥɟɞɧɟɦ ɩɹɬɨɦ ɷɬɚɩɟ ɚɝɪɟɝɚɰɢɢ ɞɚɧɧɵɯ ɢɡ ɜɫɟɯ ɢɫɬɨɱɧɢɤɨɜ ɩɪɨɢɡɜɨɞɢɬɫɹ ɢɯ ɨɛɪɚɛɨɬɤɚ ɫ ɢɡɜɥɟɱɟɧɢɟɦ 
ɩɨɥɟɡɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɢ ɟё ɭɧɢɮɢɤɚɰɢɟɣ ɜ ɟɞɢɧɵɣ ɮɨɪɦɚɬ, ɩɨ ɤɨɬɨɪɨɦɭ ɜ ɞɚɥɶɧɟɣɲɟɦ ɢ ɛɭɞɟɬ 
ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɩɨɢɫɤ. ɉɪɢ ɷɬɨɦ ɞɥɹ ɤɚɠɞɨɝɨ ɝɪɚɮɢɱɟɫɤɨɝɨ ɷɥɟɦɟɧɬɚ ɞɚɧɧɵɯ ɫɨɯɪɚɧɹɟɬɫɹ 
ɦɟɬɚɢɧɮɨɪɦɚɰɢɹ, ɤɨɬɨɪɚɹ ɜɤɥɸɱɚɟɬ ɤɚɤ ɤɨɥɢɱɟɫɬɜɟɧɧɵɟ (ɱɢɫɥɟɧɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɨɛɴɟɤɬɨɜ), ɬɚɤ ɢ 
ɤɚɱɟɫɬɜɟɧɧɵɟ (ɥɢɧɝɜɢɫɬɢɱɟɫɤɢɟ) ɩɪɢɡɧɚɤɢ, ɬɚɤɢɟ ɤɚɤ: 
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● ɨɩɢɫɚɧɢɹ ɷɥɟɦɟɧɬɨɜ ɞɚɧɧɵɯ; 
● ɦɧɨɠɟɫɬɜɚ ɦɟɬɨɤ (ɬɟɝɨɜ); 
● ɧɚɡɜɚɧɢɹ ɢ ɜɡɚɢɦɨɫɜɹɡɢ ɫ ɞɪɭɝɢɦɢ ɷɥɟɦɟɧɬɚɦɢ. 

ɉɨɢɫɤɨɜɵɣ ɦɟɯɚɧɢɡɦ ɫɢɫɬɟɦɵ ɢɫɩɨɥɶɡɭɟɬ ɥɢɧɝɜɢɫɬɢɱɟɫɤɭɸ ɢ ɰɜɟɬɨɜɭɸ ɦɟɬɚɢɧɮɨɪɦɚɰɢɸ ɞɥɹ ɧɚɯɨɠɞɟɧɢɹ 
ɞɨɩɭɫɬɢɦɨɝɨ ɦɧɨɠɟɫɬɜɚ ɨɬɜɟɬɨɜ, ɚ ɫ ɩɨɦɨɳɶɸ ɱɢɫɥɨɜɵɯ ɩɪɢɡɧɚɤɨɜ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɪɚɧɠɢɪɨɜɚɧɢɟ 
ɩɨɢɫɤɨɜɨɣ ɜɵɞɚɱɢ. ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɮɨɪɦɭɥɚ ɪɚɫɱёɬɚ ɪɚɧɠɢɪɨɜɚɧɢɹ ɪɟɡɭɥɶɬɚɬɨɜ [5] ɭɱɢɬɵɜɚɟɬ 
ɢɡɜɟɫɬɧɭɸ ɦɟɬɚɢɧɮɨɪɦɚɰɢɸ ɨ ɩɨɥɶɡɨɜɚɬɟɥɹɯ, ɤɨɬɨɪɵɟ ɩɪɨɢɡɜɨɞɹɬ ɡɚɩɪɨɫ, ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛɵ 
ɭɜɟɥɢɱɢɬɶ ɪɟɥɟɜɚɧɬɧɨɫɬɶ ɪɟɡɭɥɶɬɚɬɨɜ. Ɍɚɤ ɠɟ ɜ ɤɚɱɟɫɬɜɟ ɱɚɫɬɢ ɪɚɧɠɢɪɭɸɳɟɝɨ ɤɪɢɬɟɪɢɹ ɦɨɠɟɬ ɛɵɬɶ 
ɢɫɩɨɥɶɡɨɜɚɧ ɪɟɡɭɥɶɬɚɬ ɤɨɥɥɚɛɨɪɚɬɢɜɧɨɣ ɮɢɥɶɬɪɚɰɢɢ [3,4], ɩɨɥɭɱɟɧɧɵɣ ɩɭɬёɦ ɨɬɫɥɟɠɢɜɚɧɢɹ ɩɨɞɦɧɨɠɟɫɬɜ 
ɜɡɚɢɦɧɨ ɢɧɬɟɪɟɫɧɵɯ ɷɥɟɦɟɧɬɨɜ ɞɚɧɧɵɯ ɩɨɯɨɠɢɦ ɩɨɥɶɡɨɜɚɬɟɥɹɦ. 

6. Ƚɣɢɮɛɦɣɢɛɱɣɺ ɟɛɨɨɶɰ 

Ⱥɥɶɬɟɪɧɚɬɢɜɨɣ ɫɬɚɧɞɚɪɬɧɨɦɭ ɩɨɢɫɤɭ ɜɵɫɬɭɩɚɟɬ ɩɨɞɫɢɫɬɟɦɚ ɜɢɡɭɚɥɢɡɚɰɢɢ ɤɥɚɫɬɟɪɨɜ ɞɚɧɧɵɯ. ɉɪɢɧɰɢɩ 
ɞɚɧɧɨɣ ɫɢɫɬɟɦɵ ɨɫɧɨɜɚɧ ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɤɥɚɫɬɟɪɨɜ ɝɪɚɮɢɱɟɫɤɢ ɡɚɞɚɧɧɵɯ ɞɚɧɧɵɯ ɧɚ 
ɩɥɨɫɤɭɸ ɤɚɪɬɭ. ȼ ɤɚɱɟɫɬɜɟ ɩɚɪɚɦɟɬɪɨɜ ɤɥɚɫɬɟɪɢɡɚɰɢɢ ɡɚɞɚɸɬɫɹ ɤɚɤ ɰɜɟɬɨɜɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɷɥɟɦɟɧɬɨɜ 
ɞɚɧɧɵɯ, ɬɚɤ ɢ ɥɢɧɝɜɢɫɬɢɱɟɫɤɢɟ ɩɪɢɡɧɚɤɢ. 
ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɞɚɧɧɵɯ ɧɚ ɤɚɪɬɭ ɡɚɞɚёɬɫɹ ɲɚɛɥɨɧ ɩɪɨɟɤɰɢɢ, ɤɨɬɨɪɵɣ ɢ ɫɥɭɠɢɬ ɡɚɬɪɚɜɤɨɣ ɞɥɹ 
ɬɨɩɨɥɨɝɢɱɟɫɤɨɝɨ ɪɚɡɦɟɳɟɧɢɹ ɷɥɟɦɟɧɬɨɜ ɞɚɧɧɵɯ ɧɚ ɤɚɪɬɟ. ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɲɚɛɥɨɧɨɜ ɩɪɨɟɤɰɢɢ 
ɭɞɚёɬɫɹ ɞɨɫɬɢɱɶ ɷɮɮɟɤɬɚ ɛɥɢɡɤɨɝɨ ɬɨɩɨɥɨɝɢɱɟɫɤɨɝɨ ɪɚɫɩɨɥɨɠɟɧɢɹ ɧɚ ɤɚɪɬɟ ɛɥɢɡɤɢɯ ɩɨ ɦɟɬɪɢɤɟ 
ɤɥɚɫɬɟɪɢɡɚɰɢɢ ɝɪɚɮɢɱɟɫɤɢɯ ɷɥɟɦɟɧɬɨɜ, ɩɪɢ ɷɬɨɦ ɫɨɯɪɚɧɹɹ ɜɵɫɨɤɢɟ ɷɫɬɟɬɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɜɢɡɭɚɥɶɧɨɝɨ 
ɨɬɨɛɪɚɠɟɧɢɹ ɤɚɪɬɵ. ɂɫɩɨɥɶɡɭɹ ɪɚɡɥɢɱɧɵɟ ɮɢɥɶɬɪɵ, ɜɨɡɦɨɠɧɨ, ɬɚɤ ɠɟ ɤɚɤ ɢ ɜ ɩɨɢɫɤɟ, ɢɡɦɟɧɹɬɶ 
ɨɬɨɛɪɚɠɚɟɦɭɸ ɢɧɮɨɪɦɚɰɢɸ ɢ ɬɨɩɨɥɨɝɢɢ ɤɚɪɬ. 

7. ɂɛɥɦɹɲɠɨɣɠ 

ȼ ɞɚɧɧɨɣ ɫɬɚɬɶɟ ɛɵɥɚ ɪɚɫɫɦɨɬɪɟɧɚ ɦɚɫɲɬɚɛɢɪɭɟɦɚɹ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɚɹ ɪɚɫɩɪɟɞɟɥёɧɧɚɹ ɫɢɫɬɟɦɚ 
ɚɝɪɟɝɚɰɢɢ, ɩɨɢɫɤɚ ɢ ɜɢɡɭɚɥɢɡɚɰɢɢ ɞɚɧɧɵɯ, ɡɚɞɚɧɧɵɯ ɜ ɝɪɚɮɢɱɟɫɤɨɦ ɜɢɞɟ. Ⱥɪɯɢɬɟɤɬɭɪɚ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ 
ɫɢɫɬɟɦɵ ɹɜɥɹɟɬɫɹ ɦɧɨɝɨɭɪɨɜɧɟɜɨɣ ɢ ɚɞɚɩɬɢɜɧɨɣ ɤ ɪɚɡɥɢɱɧɵɦ ɢɫɬɨɱɧɢɤɚɦ ɞɚɧɧɵɯ, ɱɬɨ ɞɚёɬ ɜɨɡɦɨɠɧɨɫɬɶ 
ɫɢɫɬɟɦɟ ɚɝɪɟɝɢɪɨɜɚɬɶ ɞɚɧɧɵɟ ɫ ɪɚɡɧɨɪɨɞɧɵɯ ɢɫɬɨɱɧɢɤɨɜ. ɉɨɫɥɟ ɫɛɨɪɚ ɢɡ ɞɚɧɧɵɯ ɢɡɜɥɟɤɚɟɬɫɹ ɰɟɧɧɚɹ 
ɢɧɮɨɪɦɚɰɢɹ, ɤɨɬɨɪɚɹ ɫɨɪɬɢɪɭɟɬɫɹ ɢ ɫɨɯɪɚɧɹɟɬɫɹ ɜ ɟɞɢɧɨɣ ɛɚɡɟ. ɉɪɢɦɟɧёɧɧɵɟ ɦɟɯɚɧɢɡɦɵ ɤɥɚɫɬɟɪɢɡɚɰɢɢ 
ɢ ɜɢɡɭɚɥɢɡɚɰɢɢ ɩɨɡɜɨɥɹɸɬ ɭɥɭɱɲɢɬɶ ɭɞɨɛɫɬɜɨ ɢ ɩɨɜɵɫɢɬɶ ɫɤɨɪɨɫɬɶ ɢ ɤɚɱɟɫɬɜɨ ɩɨɢɫɤɚ ɢɧɮɨɪɦɚɰɢɢ, 
ɢɧɬɟɪɟɫɧɨɣ ɩɨɥɶɡɨɜɚɬɟɥɹɦ.  
ɉɨ ɧɚɲɟɦɭ ɦɧɟɧɢɸ, ɢɫɫɥɟɞɨɜɚɧɢɹ ɜ ɷɬɨɦ ɧɚɩɪɚɜɥɟɧɢɢ ɩɨɡɜɨɥɹɸɬ ɭɥɭɱɲɢɬɶ ɞɨɫɬɭɩɧɨɫɬɶ ɢɧɮɨɪɦɚɰɢɢ, 
ɫɤɨɪɨɫɬɶ ɢ ɤɚɱɟɫɬɜɨ ɩɨɢɫɤɚ, ɱɬɨ ɩɨɜɵɲɚɟɬ ɭɞɨɜɥɟɬɜɨɪёɧɧɨɫɬɶ ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɢ ɭɞɨɛɫɬɜɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɫɟɪɜɢɫɨɜ, ɩɨɫɬɪɨɟɧɧɵɯ ɩɨ ɩɪɢɧɰɢɩɭ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ ɚɪɯɢɬɟɤɬɭɪɵ. 
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ɉ ɌɆɀȿɎəɔɀɇ ɘɍȻɊɀ ɅɉɇɊɗəɍɀɋɈɉɄ ɌɀɇȻɈɍɃɅɃ 

Ƚɦɛɟɣɧɣɫ Ɍɭɩɫɩɡ  
Ⱥɧɧɨɬɚɰɢɹ: Ⱦɥɹ ɷɮɮɟɤɬɢɜɧɨɝɨ ɚɧɚɥɢɡɚ ɬɟɤɫɬɚ ɫ ɩɨɦɨɳɶɸ ɤɨɦɩɶɸɬɟɪɚ ɧɟɨɛɯɨɞɢɦɚ ɩɟɪɟɪɚɛɨɬɤɚ 
ɬɟɤɫɬɚ ɩɨɞ ɡɚɞɚɱɢ ɩɨɥɶɡɨɜɚɬɟɥɹ, ɜ ɬɨɦ ɱɢɫɥɟ ɩɭɬɟɦ ɫɨɡɞɚɧɢɹ ɧɨɜɵɯ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɚɧɚɥɢɡɢɪɭɟɦɨɦɭ 
ɬɟɤɫɬɭ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɵɯ ɨɛɴɟɤɬɨɜ ɜ ɜɢɞɟ ɤɨɧɰɟɩɬɨɜ ɢ ɫɯɟɦ. Ɍɚɤɢɟ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɵɟ ɨɛɴɟɤɬɵ 
ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɩɪɨɰɟɫɫɵ ɜɬɨɪɨɝɨ ɩɨɪɹɞɤɚ ɢ ɦɨɝɭɬ ɛɵɬɶ ɪɟɚɥɢɡɨɜɚɧɵ ɩɪɨɝɪɚɦɦɧɵɦ ɨɛɪɚɡɨɦ ɤɚɤ 
ɞɢɧɚɦɢɱɟɫɤɢɟ ɨɛɴɟɤɬɵ 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɚɧɚɥɢɡ ɬɟɤɫɬɚ, ɤɨɦɩɶɸɬɟɪɧɚɹ ɫɟɦɚɧɬɢɤɚ,  ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɵɣ ɨɛɴɟɤɬ 

Ƚɝɠɟɠɨɣɠ 

Ʉɨɥɢɱɟɫɬɜɨ ɢɧɮɨɪɦɚɰɢɢ, ɝɟɧɟɪɢɪɭɟɦɨɣ ɱɟɥɨɜɟɱɟɫɬɜɨɦ, ɪɚɫɬɟɬ ɡɧɚɱɢɬɟɥɶɧɨ ɛɵɫɬɪɟɟ, ɱɟɦ ɜɨɡɦɨɠɧɨɫɬɢ 

ɨɬɞɟɥɶɧɨɝɨ ɱɟɥɨɜɟɤɚ ɜɨɫɩɪɢɧɢɦɚɬɶ ɢ ɚɧɚɥɢɡɢɪɨɜɚɬɶ ɷɬɭ ɢɧɮɨɪɦɚɰɢɸ. ɂɧɬɟɪɧɟɬ ɫɚɦ ɩɨ ɫɟɛɟ ɥɢɲɶ 
ɧɟɡɧɚɱɢɬɟɥɶɧɨ ɪɟɲɚɟɬ ɡɚɞɚɱɭ ɚɧɚɥɢɡɚ ɢɧɮɨɪɦɚɰɢɢ. əɜɥɹɟɬɫɹ ɧɚɫɭɳɧɨ ɧɟɨɛɯɨɞɢɦɵɦ ɫɨɡɞɚɧɢɟ 
ɤɨɦɩɶɸɬɟɪɧɵɯ ɦɟɬɨɞɨɜ ɚɧɚɥɢɡɚ ɬɟɤɫɬɨɜɨɣ ɢɧɮɨɪɦɚɰɢɢ, ɩɨɢɫɤ ɜ ɷɬɨɣ ɢɧɮɨɪɦɚɰɢɢ ɢɞɟɣ, ɧɟɨɛɯɨɞɢɦɵɯ 
ɩɨɥɶɡɨɜɚɬɟɥɸ ɢ ɢɯ ɩɪɟɞɨɫɬɚɜɥɟɧɢɟ ɜ ɫɠɚɬɨɦ ɢ ɚɞɚɩɬɢɪɨɜɚɧɧɨɦ ɜɢɞɟ. 

ɉɬɨɩɝɨɩɠ ɬɩɟɠɫɡɛɨɣɠ 

ɋɨɜɪɟɦɟɧɧɵɟ ɤɨɦɩɶɸɬɟɪɧɵɟ ɦɨɞɟɥɢ ɫɟɦɚɧɬɢɤɢ ɬɟɤɫɬɚ ɢ ɪɟɱɢ ɢɦɟɸɬ ɡɧɚɱɢɬɟɥɶɧɨ ɛɨɥɟɟ ɛɟɞɧɵɣ ɯɚɪɚɤɬɟɪ 
ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɛɨɝɚɬɫɬɜɨɦ ɫɨɞɟɪɠɚɧɢɹ ɱɟɥɨɜɟɱɟɫɤɨɝɨ ɦɵɲɥɟɧɢɹ, ɜɨɡɧɢɤɚɸɳɟɝɨ ɜ ɩɪɨɰɟɫɫɟ ɜɨɫɩɪɢɹɬɢɹ 
ɬɟɤɫɬɚ ɢɥɢ ɪɟɱɢ. ɗɬɨ ɫɭɳɟɫɬɜɟɧɧɨ ɨɝɪɚɧɢɱɢɜɚɟɬ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɤɨɦɩɶɸɬɟɪɨɜ ɩɪɢ ɚɧɚɥɢɡɟ ɬɟɤɫɬɨɜ, 
ɨɫɨɛɟɧɧɨ ɜ ɧɚɭɱɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ  ɢ ɥɸɛɨɣ ɬɜɨɪɱɟɫɤɨɣ ɪɚɛɨɬɟ. 
Ɉɝɪɚɧɢɱɟɧɧɨɫɬɶ ɤɨɦɩɶɸɬɟɪɧɨɝɨ ɚɧɚɥɢɡɚ ɬɟɤɫɬɚ ɜɵɡɜɚɧɚ ɬɟɦ, ɱɬɨ ɤɨɦɩɶɸɬɟɪ «ɭɥɚɜɥɢɜɚɟɬ» ɥɢɲɶ 
ɧɟɡɧɚɱɢɬɟɥɶɧɭɸ ɱɚɫɬɶ «ɪɟɥɟɜɚɧɬɧɨɣ» ɫɟɦɚɧɬɢɤɢ, ɜɨɡɧɢɤɚɸɳɟɣ ɭ ɱɟɥɨɜɟɤɚ ɩɪɢ ɩɪɨɱɬɟɧɢɢ ɬɟɤɫɬɚ. ȼ 
ɤɨɦɩɶɸɬɟɪɟ ɫɟɦɚɧɬɢɤɚ ɬɟɤɫɬɚ ɫɜɨɞɢɬɫɹ ɤ ɫɭɦɦɟ ɫɟɦɚɧɬɢɤɢ ɨɬɞɟɥɶɧɵɯ ɫɥɨɜ ɬɟɤɫɬɚ ɢ ɢɯ ɫɜɹɡɟɣ. ɑɟɥɨɜɟɤ ɠɟ 
ɜ ɪɟɡɭɥɶɬɚɬɟ ɢɧɬɟɪɩɪɟɬɚɰɢɢ ɢ ɩɨɧɢɦɚɧɢɹ ɬɟɤɫɬɚ ɫɨɡɞɚɟɬ ɫɭɳɟɫɬɜɟɧɧɨ ɨɬɥɢɱɚɸɳɟɟɫɹ ɨɬ ɢɫɯɨɞɧɨɝɨ ɬɟɫɬɚ 
ɫɨɞɟɪɠɚɧɢɟ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ ɦɨɠɟɬ ɩɨɹɜɢɬɶɫɹ ɪɹɞ ɩɪɢɧɰɢɩɢɚɥɶɧɨ ɧɨɜɵɯ ɩɨɧɹɬɢɣ, ɜɚɠɧɵɯ ɞɥɹ 
ɩɨɧɢɦɚɧɢɹ ɬɟɤɫɬɚ ɢ ɨɬɫɭɬɫɬɜɭɸɳɢɯ ɜ ɢɫɯɨɞɧɨɦ ɜɚɪɢɚɧɬɟ, ɧɨɜɵɟ ɫɜɹɡɢ, ɜɵɜɨɞɵ ɢ ɬ.ɞ. [1]. 

ȼɫɥɟɞɫɬɜɢɟ ɷɬɨɝɨ, ɞɥɹ ɩɟɪɟɯɨɞɚ ɧɚ ɫɥɟɞɭɸɳɢɣ ɭɪɨɜɟɧɶ ɤɨɦɩɶɸɬɟɪɧɨɣ ɫɟɦɚɧɬɢɤɢ ɧɟɨɛɯɨɞɢɦɨ 
ɪɟɚɥɢɡɨɜɚɬɶ ɤɨɦɩɶɸɬɟɪɧɨɟ «ɩɨɧɢɦɚɧɢɟ» ɬɟɤɫɬɚ ɢ ɧɚ ɷɬɨɣ ɨɫɧɨɜɟ ɩɨɫɬɪɨɟɧɢɟ  ɧɨɜɨɣ (ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ 
ɢɫɯɨɞɧɨɦɭ ɬɟɤɫɬɭ) ɫɢɫɬɟɦɵ ɜɡɚɢɦɨɫɜɹɡɚɧɧɵɯ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ, ɢɥɢ ɩɪɚɜɢɥɶɧɟɟ ɫɤɚɡɚɬɶ, 
ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɵɯ, ɨɛɴɟɤɬɨɜ, ɫɨɞɟɪɠɚɳɢɯ ɧɟɤɢɟ ɦɨɞɟɥɶɧɵɟ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɨɬɧɨɫɢɬɟɥɶɧɨ ɬɟɤɫɬɚ ɢ ɟɝɨ 
ɜɨɫɩɪɢɹɬɢɹ ɫɭɛɴɟɤɬɨɦ.  
Ʉɥɸɱɟɜɵɦ ɮɚɤɬɨɪɨɦ ɜ ɧɨɜɨɣ ɫɟɦɚɧɬɢɤɟ ɹɜɥɹɸɬɫɹ ɫɨɡɞɚɜɚɟɦɵɟ ɜ ɩɪɨɰɟɫɫɟ ɢɧɬɟɪɩɪɟɬɚɰɢɢ ɢ ɩɨɧɢɦɚɧɢɹ 
ɬɟɤɫɬɚ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɵɟ ɨɛɴɟɤɬɵ. ȼɨɡɧɢɤɚɟɬ ɰɟɥɵɣ ɪɹɞ ɜɨɩɪɨɫɨɜ ɨɛ ɢɯ ɩɪɢɪɨɞɟ, ɜɨɡɦɨɠɧɨɫɬɹɯ, 
ɢɧɫɬɪɭɦɟɧɬɚɪɢɢ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɢ ɞɪ. Ȼɟɡ ɪɟɲɟɧɢɹ ɷɬɢɯ ɢ ɞɪɭɝɢɯ ɜɨɡɧɢɤɚɸɳɢɯ ɜɨɩɪɨɫɨɜ ɜɫɟ ɩɨɩɵɬɤɢ 
ɫɨɡɞɚɧɢɹ ɧɨɜɨɣ ɫɟɦɚɧɬɢɤɢ ɛɭɞɭɬ ɧɨɫɢɬɶ ɧɟɫɢɫɬɟɦɚɬɢɱɧɵɣ ɯɚɪɚɤɬɟɪ ɢ ɩɪɢɜɟɞɭɬ ɥɢɲɶ ɤ ɫɭɳɟɫɬɜɟɧɧɨ 
ɨɝɪɚɧɢɱɟɧɧɵɦ ɪɟɡɭɥɶɬɚɬɚɦ. ɉɨɷɬɨɦɭ ɫɮɨɪɦɭɥɢɪɭɟɦ ɷɬɢ ɜɨɩɪɨɫɵ ɢ ɜɨɡɦɨɠɧɵɟ ɧɚɩɪɚɜɥɟɧɢɹ ɢɯ ɪɟɲɟɧɢɹ. 
ɑɬɨ ɟɫɬɶ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɵɣ ɨɛɴɟɤɬ ɜ ɢɫɤɭɫɫɬɜɟɧɧɨɦ ɢɧɬɟɥɥɟɤɬɟ, ɞɚ, ɫɨɛɫɬɜɟɧɧɨ ɢ ɫɚɦ ɢɫɤɭɫɫɬɜɟɧɧɵɣ 
ɢɧɬɟɥɥɟɤɬ? Ɇɨɞɟɥɶ ɟɫɬɟɫɬɜɟɧɧɨɝɨ ɢɧɬɟɥɥɟɤɬɚ? ɑɚɫɬɢɱɧɚɹ ɪɟɚɥɢɡɚɰɢɹ, ɢ ɱɬɨ ɷɬɨ ɬɚɤɨɟ? Ʉɚɤɨɜ ɜɤɥɚɞ ɜ 
ɢɧɬɟɥɥɟɤɬ ɮɢɡɢɱɟɫɤɨɣ ɢ ɩɪɨɝɪɚɦɦɧɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ? ɂ ɪɹɞ ɞɪɭɝɢɯ ɜɨɩɪɨɫɨɜ. Ɉɱɟɜɢɞɧɨ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɨɬɜɟɬɨɜ ɧɚ ɷɬɢ ɜɨɩɪɨɫɵ ɞɥɹ ɫɨɡɞɚɧɢɹ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɵɯ ɨɛɴɟɤɬɨɜ ɦɨɝɭɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɵ ɫɨɜɟɪɲɟɧɧɨ 
ɪɚɡɧɵɟ ɩɪɢɧɰɢɩɵ, ɞɢɫɰɢɩɥɢɧɵ, ɢɧɫɬɪɭɦɟɧɬɚɪɢɣ, ɞɚ ɢ ɫɩɨɫɨɛɵ ɮɢɡɢɱɟɫɤɨɣ ɪɟɚɥɢɡɚɰɢɢ. 
ɋɩɟɰɢɚɥɢɫɬɵ ɩɨ ɢɫɤɭɫɫɬɜɟɧɧɨɦɭ ɢɧɬɟɥɥɟɤɬɭ ɢɫɩɨɥɶɡɭɸɬ ɩɨɧɹɬɢɹ ɫɨɞɟɪɠɚɧɢɹ, ɢɧɬɟɪɩɪɟɬɚɰɢɢ ɢ ɫɟɦɚɧɬɢɤɢ 
ɤɚɤ ɜ ɡɧɚɱɢɬɟɥɶɧɨɣ ɦɟɪɟ ɜɡɚɢɦɨɡɚɦɟɧɹɟɦɵɟ. ɇɟ ɨɫɩɚɪɢɜɚɹ ɨɛɳɧɨɫɬɢ ɜ ɫɨɞɟɪɠɚɧɢɢ ɷɬɢɯ ɩɨɧɹɬɢɣ, 
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ɧɟɨɛɯɨɞɢɦɨ ɨɬɦɟɬɢɬɶ ɬɚɤɠɟ ɢ ɫɭɳɟɫɬɜɟɧɧɵɟ ɪɚɡɥɢɱɢɹ ɦɟɠɞɭ ɧɢɦɢ. ɍɤɚɡɚɧɧɵɟ ɩɨɧɹɬɢɹ ɞɨɥɠɧɵ ɧɟɫɬɢ 
ɪɚɡɥɢɱɧɭɸ ɫɦɵɫɥɨɜɭɸ ɧɚɝɪɭɡɤɭ, ɭɱɚɫɬɜɨɜɚɬɶ ɜ ɪɚɡɥɢɱɧɵɯ ɨɛɴɹɫɧɢɬɟɥɶɧɵɯ ɫɯɟɦɚɯ, ɢ ɪɟɲɚɬɶ ɪɚɡɥɢɱɧɵɟ 
ɡɚɞɚɱɢ. Ⱥ ɧɟɤɨɧɬɪɨɥɢɪɭɟɦɨɟ ɫɦɟɲɢɜɚɧɢɟ ɢ ɩɨɞɦɟɧɚ ɷɬɢɯ ɩɨɧɹɬɢɣ ɩɪɢɜɨɞɢɬ ɤ ɩɭɬɚɧɢɰɟ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ 
ɧɢ ɫɩɟɰɢɚɥɢɫɬɵ ɩɨ ɂɂ, ɧɢ ɞɚɠɟ ɥɢɧɝɜɢɫɬɵ ɧɟ ɦɨɝɭɬ ɫɤɚɡɚɬɶ, ɜ ɱɟɦ ɠɟ ɩɪɨɛɥɟɦɵ, ɢ ɤɚɤ ɢɯ ɪɟɲɚɬɶ. 
ɋɭɳɟɫɬɜɭɟɬ ɰɟɥɵɣ ɪɹɞ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɵɯ ɢ ɮɢɡɢɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ, ɢɫɩɨɥɶɡɭɟɦɵɯ ɩɪɢ ɜɵɫɨɤɨɭɪɨɜɧɟɜɨɦ 
ɚɧɚɥɢɡɟ ɢɧɮɨɪɦɚɰɢɢ:  ɮɪɟɣɦɵ, ɤɥɚɫɫɵ (ɜ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɢ), ɤɨɧɰɟɩɬɵ, ɚɜɬɨɦɚɬɵ ɩɨ ɮɨɧ ɇɟɣɦɚɧɭ, 
ɢɫɤɭɫɫɬɜɟɧɧɵɟ ɧɟɣɪɨɧɵ, ɪɟɚɥɶɧɵɟ ɧɟɣɪɨɧɵ ɢ ɞɪ. ɇɟɨɛɯɨɞɢɦɨ ɜ ɛɨɥɶɲɟɣ ɫɬɟɩɟɧɢ ɩɨɧɹɬɶ ɫɬɟɩɟɧɶ 
ɨɛɳɧɨɫɬɢ ɦɟɠɞɭ ɷɬɢɦɢ ɩɨɧɹɬɢɹɦɢ ɢ ɨɛɴɟɤɬɚɦɢ, ɢ ɩɪɢɧɰɢɩɵ ɢɯ ɪɚɡɥɢɱɢɹ. ɗɬɨ ɩɨɡɜɨɥɢɬ ɛɨɥɟɟ 
ɷɮɮɟɤɬɢɜɧɵɦ ɨɛɪɚɡɨɦ ɫɬɪɨɢɬɶ ɧɚ ɢɯ ɨɫɧɨɜɟ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɵɟ ɨɛɴɟɤɬɵ ɧɨɜɨɣ ɫɟɦɚɧɬɢɤɢ. 
ɉɨ ɫɜɨɟɣ ɫɭɬɢ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɵɟ ɨɛɴɟɤɬɵ ɧɨɜɨɣ ɫɟɦɚɧɬɢɤɢ ɞɨɥɠɧɵ ɩɪɟɞɫɬɚɜɥɹɬɶ ɫɨɛɨɣ ɧɟɤɢɟ 
ɭɫɬɨɣɱɢɜɵɟ ɢɥɢ ɤɜɚɡɢɭɫɬɨɣɱɢɜɵɟ ɩɪɨɰɟɫɫɵ, ɜɨɡɧɢɤɚɸɳɢɟ ɢ ɫɭɳɟɫɬɜɭɸɳɢɟ ɜ ɪɟɡɭɥɶɬɚɬɟ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ 
ɧɟɤɢɯ ɩɟɪɜɢɱɧɵɯ ɩɪɨɰɟɫɫɨɜ, ɬ.ɟ., ɨɛɪɚɡɧɨ ɝɨɜɨɪɹ, ɩɪɨɰɟɫɫɵ ɜɬɨɪɨɝɨ ɩɨɪɹɞɤɚ. ȼ ɦɨɡɝɭ ɠɢɜɵɯ ɫɭɳɟɫɬɜ 
ɬɚɤɢɟ ɩɪɨɰɟɫɫɵ ɜɬɨɪɨɝɨ ɩɨɪɹɞɤɚ ɪɟɚɥɢɡɭɸɬɫɹ ɡɚ ɫɱɟɬ ɛɨɥɶɲɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɫɢɧɚɩɫɨɜ, ɩɪɢɯɨɞɹɳɢɯɫɹ ɧɚ 
ɨɞɢɧ ɧɟɣɪɨɧ (ɩɨɪɹɞɤɚ 104), ɫɢɫɬɟɦɵ ɢɟɪɚɪɯɢɱɟɫɤɢɯ ɫɜɹɡɟɣ, ɫɥɨɠɧɨɫɬɢ ɫɢɧɚɩɫɨɜ. ɋ ɬɨɱɤɢ ɠɟ ɡɪɟɧɢɹ 
ɤɨɦɩɶɸɬɟɪɧɨɣ ɢɞɟɨɥɨɝɢɢ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɵɟ ɨɛɴɟɤɬɵ ɫɟɦɚɧɬɢɤɢ ɞɨɥɠɧɵ ɩɪɟɞɫɬɚɜɥɹɬɶ ɫɨɛɨɣ ɧɟɤɢɟ 
ɞɢɧɚɦɢɱɟɫɤɢɟ ɩɪɨɝɪɚɦɦɧɵɟ ɨɛɴɟɤɬɵ, ɜɤɥɸɱɚɸɳɢɟ ɜ ɫɟɛɹ ɜɨɡɦɨɠɧɨɫɬɢ: ɚ) ɫɨɡɞɚɧɢɹ ɧɨɜɵɯ ɨɛɴɟɤɬɨɜ ɬɢɩɚ 
ɷɤɡɟɦɩɥɹɪɚ ɤɥɚɫɫɚ ɫ ɭɱɟɬɨɦ ɜɯɨɞɧɨɣ ɢɧɮɨɪɦɚɰɢɢ, ɡɧɚɧɢɣ ɢ ɰɟɥɟɣ ɫɭɛɴɟɤɬɚ; ɛ) ɜɤɥɸɱɟɧɢɹ ɜɨ ɜɧɨɜɶ 
ɫɨɡɞɚɧɧɵɣ ɨɛɴɟɤɬ ɭɠɟ ɫɭɳɟɫɬɜɭɸɳɢɯ ɨɛɴɟɤɬɨɜ, ɜ ɱɚɫɬɧɨɫɬɢ, ɛɚɡɨɜɵɯ ɨɩɢɫɚɧɢɣ ɤɨɧɰɟɩɬɨɜ, ɫɯɟɦ, 
ɮɪɟɣɦɨɜ, ɝɪɚɮɨɜ; ɜ) ɪɚɫɫɦɨɬɪɟɧɢɟ ɜ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɵɯ ɨɩɟɪɚɰɢɹɯ ɧɨɜɵɯ ɢɥɢ ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɵɯ 
ɨɛɴɟɤɬɨɜ ɤɚɤ ɧɟɤɢɯ ɰɟɥɨɫɬɧɨɫɬɟɣ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɫɟɦɚɧɬɢɤɢ ɢ ɞɪ. 
Ɋɟɚɥɢɡɚɰɢɹ ɢɡɥɨɠɟɧɧɵɯ ɜɵɲɟ ɢɞɟɣ ɜɨɡɦɨɠɧɚ ɜ ɜɢɞɟ ɩɪɨɝɪɚɦɦɧɵɯ ɩɪɨɞɭɤɬɨɜ ɞɥɹ ɨɬɞɟɥɶɧɵɯ ɩɪɟɞɦɟɬɧɵɯ 
ɨɛɥɚɫɬɟɣ, ɡɚɞɚɱ, ɩɨɥɶɡɨɜɚɬɟɥɟɣ. Ɍɚɤɢɟ ɩɪɨɞɭɤɬɵ ɞɨɥɠɧɵ ɢɦɟɬɶ ɪɚɡɜɢɬɵɟ ɜɨɡɦɨɠɧɨɫɬɢ ɞɢɚɥɨɝɚ ɫ 
ɩɨɥɶɡɨɜɚɬɟɥɟɦ, ɧɚɫɬɪɨɣɤɢ ɢ ɫɚɦɨɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ ɜ ɪɟɡɭɥɶɬɚɬɟ, ɤɚɤ ɞɢɚɥɨɝɚ, ɬɚɤ ɢ ɜɧɭɬɪɟɧɧɢɯ 
ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɵɯ ɩɪɨɰɟɫɫɨɜ. ȼ ɫɥɭɱɚɟ ɚɤɬɢɜɧɨɝɨ ɞɢɚɥɨɝɚ ɫ ɩɨɥɶɡɨɜɚɬɟɥɟɦ, ɧɚɫɬɪɨɣɤɢ ɩɨɞ ɟɝɨ ɡɚɞɚɱɢ ɢ 
ɜɵɩɨɥɧɟɧɢɹ ɛɨɥɶɲɨɝɨ ɨɛɴɟɦɚ ɪɚɛɨɬ ɩɨ ɚɧɚɥɢɡɭ ɬɟɤɫɬɨɜ ɢ ɪɟɱɢ, ɬɚɤɨɣ ɩɪɨɝɪɚɦɦɧɵɣ ɩɪɨɞɭɤɬ ɦɨɠɟɬ 
ɩɪɢɨɛɪɟɫɬɢ ɧɟɤɨɬɨɪɵɟ ɱɟɪɬɵ ɢɧɞɢɜɢɞɭɚɥɶɧɨɫɬɢ ɢ ɢɫɩɨɥɧɹɬɶ ɪɨɥɶ ɢɧɞɢɜɢɞɭɚɥɶɧɨɝɨ ɚɧɚɥɢɬɢɱɟɫɤɨɝɨ 
ɩɨɦɨɳɧɢɤɚ ɬɟɤɫɬɨɜɨɣ ɢ ɫɯɟɦɧɨɣ ɢɧɮɨɪɦɚɰɢɢ. 

ɂɛɥɦɹɲɠɨɣɠ 

ɋɥɟɞɭɸɳɢɣ ɷɬɚɩ ɪɚɡɜɢɬɢɹ ɤɨɦɩɶɸɬɟɪɧɨɣ ɫɟɦɚɧɬɢɤɢ ɞɨɥɠɟɧ ɫɭɳɟɫɬɜɟɧɧɨ ɨɫɧɨɜɵɜɚɬɶɫɹ ɧɚ ɩɟɪɟɪɚɛɨɬɤɟ 
ɚɧɚɥɢɡɢɪɭɟɦɨɝɨ ɬɟɤɫɬɚ ɢ ɡɚɦɟɧɨɣ ɟɝɨ ɚɞɚɩɬɢɪɨɜɚɧɧɵɦ ɩɨɞ ɰɟɥɢ ɩɨɥɶɡɨɜɚɬɟɥɹ ɫɨɞɟɪɠɚɧɢɟɦ. Ⱦɥɹ ɷɬɨɝɨ 
ɧɟɨɛɯɨɞɢɦɨ ɪɟɲɢɬɶ ɩɪɨɛɥɟɦɭ ɫɨɡɞɚɧɢɹ ɧɨɜɵɯ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɵɯ ɨɛɴɟɤɬɨɜ ɜ ɜɢɞɟ ɫɥɨɠɧɵɯ ɞɢɧɚɦɢɱɟɫɤɢɯ 
ɩɪɨɰɟɫɫɨɜ. Ɋɟɲɟɧɢɟ ɷɬɨɣ ɩɪɨɛɥɟɦɵ ɩɨɡɜɨɥɢɬ ɩɟɪɟɥɨɠɢɬɶ ɫ ɩɨɥɶɡɨɜɚɬɟɥɹ ɧɚ ɤɨɦɩɶɸɬɟɪ ɩɨɢɫɤ ɧɭɠɧɵɯ 
ɢɞɟɣ ɜ ɱɪɟɡɜɵɱɚɣɧɨ ɛɨɥɶɲɢɯ ɨɛɴɟɦɚɯ ɢɧɮɨɪɦɚɰɢɢ, ɧɚɯɨɞɹɳɢɯɫɹ ɜ ɂɧɬɟɪɧɟɬ. 

ȼɣɜɦɣɩɞɫɛɯɣɺ 

Дɋɬɨɪɨɠ, 2014 Ж ȼ.ȼ. ɋɬɨɪɨɠ ɋɟɦɚɧɬɢɤɚ ɢ ɨɧɬɨɥɨɝɢɢ ɜ ɟɫɬɟɫɬɜɟɧɧɵɯ ɢ ɢɫɤɭɫɫɬɜɟɧɧɵɯ ɫɢɫɬɟɦɚɯ   ȼ: Open Semantic 

Technologies for Intelligent Systems - OSTIS-2014 -   Ɇɢɧɫɤ: ȻȽɍɂɊ, 2014. – ɫ.415-422. 
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ɉ ɊɋɃɇɀɈɀɈɃɃ ɌɃɌɍɀɇɉɆɉȾɃɃ Ƚ  
ɍɋȻɈɌȿɃɌɑɃɊɆɃɈȻɋɈɖɐ ɃɌɌɆɀȿɉȽȻɈɃɚɐ 

ɀɥɛɭɠɫɣɨɛ Ɍɩɦɩɝɷɠɝɛ 

Ⱥɧɧɨɬɚɰɢɹ: Ɋɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɫɢɫɬɟɦɨɥɨɝɢɢ ɢ ɦɟɬɨɞɚ 
ɫɢɫɬɟɦɨɥɨɝɢɱɟɫɤɨɝɨ ɤɥɚɫɫɢɮɢɤɚɰɢɨɧɧɨɝɨ ɚɧɚɥɢɡɚ ɡɧɚɧɢɣ ɜ ɬɪɚɧɫɞɢɫɰɢɩɥɢɧɚɪɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɹɯ ɞɥɹ 
ɨɛɟɫɩɟɱɟɧɢɹ ɢɯ ɰɟɥɨɫɬɧɨɫɬɢ, ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ ɨɛɨɫɧɨɜɚɧɧɨɫɬɢ.  

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɬɪɚɧɫɞɢɫɰɢɩɥɢɧɚɪɧɨɫɬɶ, ɡɧɚɧɢɹ, ɫɭɳɧɨɫɬɶ, ɫɢɫɬɟɦɨɥɨɝɢɹ, ɫɢɫɬɟɦɨɥɨɝɢɱɟɫɤɢɣ 
ɤɥɚɫɫɢɮɢɤɚɰɢɨɧɧɵɣ ɚɧɚɥɢɡ, ɫɢɫɬɟɦɚ, ɰɟɥɨɫɬɧɨɫɬɶ, ɧɨɨɫɮɟɪɚ. 

Ƚɝɠɟɠɨɣɠ 

Ɍɪɚɧɫɞɢɫɰɢɩɥɢɧɚɪɧɨɫɬɶ ɚɤɬɭɚɥɶɧɚ ɞɥɹ ɧɚɭɤɢ ɢ ɨɛɪɚɡɨɜɚɧɢɹ ɛɭɞɭɳɟɝɨ; ɭɫɬɨɣɱɢɜɨɝɨ ɪɚɡɜɢɬɢɹ 
ɰɢɜɢɥɢɡɚɰɢɢ, ɝɨɫɭɞɚɪɫɬɜɚ ɢ ɛɢɡɧɟɫɚ; ɫɨɡɞɚɧɢɹ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɨɝɨ ɤɚɩɢɬɚɥɚ, ɧɨɨɫɮɟɪɵ, ɨɛɳɟɫɬɜɚ ɢ 
ɷɤɨɧɨɦɢɤɢ ɡɧɚɧɢɣ. Ɍɪɚɧɫɞɢɫɰɢɩɥɢɧɚɪɧɨɫɬɶ ɤɚɤ ɢɫɤɥɸɱɢɬɟɥɶɧɨ ɜɚɠɧɨɟ ɹɜɥɟɧɢɟ ɜ ɪɚɡɜɢɬɢɢ ɧɚɭɤɢ, 
ɨɛɳɟɫɬɜɚ, ɱɟɥɨɜɟɤɚ ɦɨɠɧɨ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɜ ɪɚɡɥɢɱɧɵɯ ɚɫɩɟɤɬɚɯ. ȼ ɬɟɡɢɫɚɯ ɧɟɜɨɡɦɨɠɧɨ ɨɯɜɚɬɢɬɶ ɜɫɟ 
ɚɫɩɟɤɬɵ, ɨɫɬɚɧɨɜɢɦɫɹ ɧɚ ɨɞɧɨɦ ɢɡ ɨɩɪɟɞɟɥɹɸɳɢɯ - ɫɢɫɬɟɦɧɨɦ ɚɫɩɟɤɬɟ, ɢ ɨɱɟɧɶ ɤɪɚɬɤɨ – ɧɚ ɞɭɯɨɜɧɨɦ. 

Ȼɨɛɦɣɢ ɱɠɦɠɬɩɩɜɫɛɢɨɩɬɭɣ ɪɫɣɧɠɨɠɨɣɺ ɬɣɬɭɠɧɩɦɩɞɣɣ ɣ ɬɣɬɭɠɧɩɦɩɞɣɲɠɬɥɩɞɩ 
ɥɦɛɬɬɣɯɣɥɛɱɣɩɨɨɩɞɩ ɛɨɛɦɣɢɛ ɝ ɭɫɛɨɬɟɣɬɱɣɪɦɣɨɛɫɨɶɰ ɣɬɬɦɠɟɩɝɛɨɣɺɰ 

ȼɨɡɧɢɤɧɨɜɟɧɢɟ ɬɪɚɧɫɞɢɫɰɢɩɥɢɧɚɪɧɨɫɬɢ ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨ ɩɨɧɢɦɚɧɢɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɰɟɥɨɫɬɧɨɝɨ 

(ɷɦɟɪɞɠɟɧɬɧɨɝɨ) ɪɚɫɫɦɨɬɪɟɧɢɹ ɞɟɣɫɬɜɢɬɟɥɶɧɨɫɬɢ. Ɍɪɚɧɫɞɢɫɰɢɩɥɢɧɚɪɧɨɫɬɶ ɨɫɧɨɜɵɜɚɟɬɫɹ ɧɚ 
ɫɨɞɟɪɠɚɬɟɥɶɧɨɣ ɤɚɱɟɫɬɜɟɧɧɨɣ ɫɬɨɪɨɧɟ ɢɧɮɨɪɦɚɰɢɢ, ɪɚɛɨɬɟ ɫɨ ɡɧɚɧɢɹɦɢ, ɬɪɚɧɫɞɢɫɰɢɩɥɢɧɚɪɧɨɣ ɷɬɢɤɟ. 
ɉɨɞɨɛɧɵɟ ɢɞɟɢ ɜɵɫɤɚɡɚɧɵ ɟɳɟ ɜ ɏɚɪɬɢɢ Ɍɪɚɧɫɞɢɫɰɢɩɥɢɧɚɪɧɨɫɬɢ, ɩɪɢɧɹɬɨɣ ɜ 1994 ɝɨɞɭ. 
Ɍɪɚɧɫɞɢɫɰɢɩɥɢɧɚɪɧɨɫɬɶ ɫɜɹɡɚɧɚ ɫ ɩɪɨɧɢɤɧɨɜɟɧɢɟɦ ɜ ɫɭɳɧɨɫɬɶ, ɭɝɥɭɛɥɟɧɢɟɦ ɧɚ ɫɢɫɬɟɦɧɨɣ ɨɫɧɨɜɟ 
ɧɚɲɟɝɨ ɩɨɧɢɦɚɧɢɹ ɢ ɡɧɚɧɢɣ, ɫ ɞɭɯɨɜɧɵɦ ɪɚɡɜɢɬɢɟɦ ɱɟɥɨɜɟɤɚ. 

ɍɱɟɧɵɟ ɩɪɢɯɨɞɹɬ ɤ ɩɨɧɢɦɚɧɢɸ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɧɨɜɨɝɨ ɫɢɫɬɟɦɧɨɝɨ ɩɨɞɯɨɞɚ ɞɥɹ ɬɪɚɧɫɞɢɫɰɢɩɥɢɧɚɪɧɵɯ 
ɢɫɫɥɟɞɨɜɚɧɢɣ. ɇɚɩɪɢɦɟɪ, ɪɚɡɪɚɛɨɬɤɚ ɬɪɚɧɫɞɢɫɰɢɩɥɢɧɚɪɧɨɝɨ ɫɢɫɬɟɦɧɨɝɨ ɩɨɞɯɨɞɚ ɜɤɥɸɱɟɧɚ ɜ ɰɟɥɢ 
ɂɧɫɬɢɬɭɬɚ ɬɪɚɧɫɞɢɫɰɢɩɥɢɧɚɪɧɵɯ ɬɟɯɧɨɥɨɝɢɣ. Ɉɬɦɟɱɚɟɬɫɹ ɬɚɤɠɟ ɫɞɜɢɝ ɧɚɭɱɧɨɝɨ ɡɧɚɧɢɹ «ɜ ɨɛɥɚɫɬɶ 
ɨɛɴɟɦɥɸɳɟɝɨ ɟɝɨ ɡɧɚɧɢɹ ɠɢɡɧɟɧɧɨɝɨ ɦɢɪɚ» (ɏɚɪɬɢɹ Ɍɪɚɧɫɞɢɫɰɢɩɥɢɧɚɪɧɨɫɬɢ 2). Ⱦɥɹ 
ɬɪɚɧɫɞɢɫɰɢɩɥɢɧɚɪɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɧɟɨɛɯɨɞɢɦ ɧɨɜɵɣ ɫɢɫɬɟɦɧɵɣ ɩɨɞɯɨɞ, ɤɨɬɨɪɵɣ ɪɚɫɫɦɚɬɪɢɜɚɟɬ ɥɸɛɨɣ 
ɨɛɴɟɤɬ ɰɟɥɨɫɬɧɨ, ɤɚɤ ɫɢɫɬɟɦɭ; ɭɱɢɬɵɜɚɟɬ ɨɩɪɟɞɟɥɹɸɳɭɸ ɟɟ ɧɚɞɫɢɫɬɟɦɭ, ɩɨɷɬɨɦɭ ɰɟɥɟɫɨɨɛɪɚɡɧɨ 
ɩɪɢɦɟɧɟɧɢɟ  ɫɢɫɬɟɦɨɥɨɝɢɢ ɜ ɬɪɚɧɫɞɢɫɰɢɩɥɢɧɚɪɧɨɫɬɢ. 

ɋɢɫɬɟɦɨɥɨɝɢɱɟɫɤɢɣ ɩɨɞɯɨɞ ɧɨɨɫɮɟɪɧɨɝɨ ɷɬɚɩɚ ɪɚɡɜɢɬɢɹ ɧɚɭɤɢ ɢɫɫɥɟɞɭɟɬ ɫɢɫɬɟɦɭ, ɧɚɱɢɧɚɹ ɫ 
ɨɩɪɟɞɟɥɟɧɢɹ ɧɚɞɫɢɫɬɟɦɵ ɢ ɟɟ ɡɚɩɪɨɫɚ ɤ ɫɢɫɬɟɦɟ; ɭɱɢɬɵɜɚɟɬ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ, ɫɬɪɭɤɬɭɪɧɭɸ ɢ 
ɫɭɛɫɬɚɧɰɢɨɧɚɥɶɧɭɸ ɰɟɥɨɫɬɧɨɫɬɶ ɫɢɫɬɟɦɵ; ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɨɧɢɦɚɧɢɟ ɫɭɳɧɨɫɬɢ ɫɢɫɬɟɦɵ, ɩɪɢɱɢɧ ɟɟ 
ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɢ ɞɢɧɚɦɢɤɢ ɪɚɡɜɢɬɢɹ. ɋɢɫɬɟɦɨɥɨɝɢɹ ɦɨɠɟɬ ɛɵɬɶ ɭɫɩɟɲɧɨ ɩɪɢɦɟɧɟɧɚ ɩɪɢ ɢɫɫɥɟɞɨɜɚɧɢɢ 
ɫɥɨɠɧɵɯ ɤɚɱɟɫɬɜɟɧɧɵɯ ɧɟɮɨɪɦɚɥɢɡɨɜɚɧɧɵɯ (ill-structured) ɩɪɨɛɥɟɦ ɜ ɩɪɨɢɡɜɨɥɶɧɵɯ, ɜ ɬɨɦ ɱɢɫɥɟ 
ɫɥɚɛɨɫɬɪɭɤɬɭɪɢɪɨɜɚɧɧɵɯ ɩɪɟɞɦɟɬɧɵɯ ɨɛɥɚɫɬɹɯ. ɋɢɫɬɟɦɨɥɨɝɢɹ ɩɨɡɜɨɥɹɟɬ ɢɡɭɱɚɬɶ ɫɢɫɬɟɦɵ ɩɟɪɜɨɣ 
ɩɪɢɪɨɞɵ, ɧɟ ɫɨɡɞɚɧɧɵɟ ɱɟɥɨɜɟɤɨɦ, ɢ ɫɢɫɬɟɦɵ, ɜɤɥɸɱɚɸɳɢɟ ɱɟɥɨɜɟɤɚ. 

Ɉɛɨɛɳɟɧɢɟ ɩɨɧɹɬɢɹ ɫɢɫɬɟɦɵ ɫɢɫɬɟɦɨɥɨɝɢɢ Ƚ.ɉ. Ɇɟɥɶɧɢɤɨɜɚ ɩɨɡɜɨɥɹɟɬ ɷɮɮɟɤɬɢɜɧɨ ɩɪɢɦɟɧɹɬɶ 
ɫɢɫɬɟɦɨɥɨɝɢɸ ɞɥɹ ɢɫɫɥɟɞɨɜɚɧɢɹ ɡɧɚɧɢɣ Д1Ж. Ɍɚɤ, ɧɨɜɵɣ ɤɨɝɧɢɬɢɜɧɵɣ ɦɟɬɨɞ ɫɢɫɬɟɦɨɥɨɝɢɱɟɫɤɨɝɨ 
ɤɥɚɫɫɢɮɢɤɚɰɢɨɧɧɨɝɨ ɚɧɚɥɢɡɚ ɡɧɚɧɢɣ ɧɚ ɨɫɧɨɜɟ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɤɪɢɬɟɪɢɟɜ ɟɫɬɟɫɬɜɟɧɧɨɣ ɤɥɚɫɫɢɮɢɤɚɰɢɢ, 
ɨɛɨɛɳɚɸɳɢɯ ɢ ɪɚɡɜɢɜɚɸɳɢɯ ɩɪɚɜɢɥɚ ɮɨɪɦɚɥɶɧɨɣ ɥɨɝɢɤɢ, ɩɨɡɜɨɥɹɟɬ ɫɢɫɬɟɦɚɬɢɡɢɪɨɜɚɬɶ ɩɨɧɹɬɢɹ ɢ 
ɩɨɥɭɱɚɬɶ ɧɨɜɵɟ ɝɥɭɛɢɧɧɵɟ ɡɧɚɧɢɹ ɨɛɨɫɧɨɜɚɧɧɨ ɫ ɭɱɟɬɨɦ ɫɭɳɟɫɬɜɟɧɧɵɯ ɢ ɫɭɳɧɨɫɬɧɵɯ ɫɜɨɣɫɬɜ Д2Ж. 
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Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɫɢɫɬɟɦɨɥɨɝɢɹ ɦɨɠɟɬ ɫɬɚɬɶ ɫɢɫɬɟɦɧɨɣ ɦɟɬɨɞɨɥɨɝɢɟɣ ɬɪɚɧɫɞɢɫɰɢɩɥɢɧɚɪɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ, 
ɚ ɫɢɫɬɟɦɨɥɨɝɢɱɟɫɤɢɣ ɤɥɚɫɫɢɮɢɤɚɰɢɨɧɧɵɣ ɚɧɚɥɢɡ ɢ ɪɚɡɪɚɛɨɬɚɧɧɚɹ ɢ ɨɛɨɫɧɨɜɚɧɧɚɹ ɧɚ ɟɝɨ ɨɫɧɨɜɟ ɫɢɫɬɟɦɚ 
ɤɚɬɟɝɨɪɢɣ ɋ.ɂ. Ɇɚɬɨɪɢɧɚ - ɛɚɡɨɣ ɞɥɹ ɢɯ ɭɫɩɟɲɧɨɝɨ ɪɚɡɜɢɬɢɹ. ɋɢɫɬɟɦɨɥɨɝɢɱɟɫɤɢɣ ɩɨɞɯɨɞ ɤɚɤ ɡɞɪɚɜɵɣ 
ɫɦɵɫɥ ɢ ɰɟɥɨɫɬɧɵɣ ɧɨɨɫɮɟɪɧɵɣ ɜɡɝɥɹɞ «ɫɜɟɪɯɭ» ɧɚ ɫɢɫɬɟɦɭ, ɟɟ ɫɭɳɧɨɫɬɶ, ɫɜɨɣɫɬɜɚ, ɚɞɚɩɬɚɰɢɸ, 
ɷɜɨɥɸɰɢɸ, ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ ɢ ɪɚɡɜɢɬɢɟ, ɩɨɡɜɨɥɹɸɳɢɣ ɫɢɫɬɟɦɧɨ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɦɚɬɟɪɢɚɥɶɧɵɣ ɢ ɧɟ 
ɦɚɬɟɪɢɚɥɶɧɵɣ ɦɢɪ, ɜ ɬɨɦ ɱɢɫɥɟ - ɡɧɚɧɢɹ ɢ ɦɟɧɟɞɠɦɟɧɬ ɡɧɚɧɢɣ, ɨɛɟɫɩɟɱɢɬ ɨɛɨɫɧɨɜɚɧɧɵɟ ɪɟɲɟɧɢɹ ɢ 
ɩɪɨɝɧɨɡɵ ɜ ɥɸɛɵɯ ɫɮɟɪɚɯ ɞɟɹɬɟɥɶɧɨɫɬɢ ɱɟɥɨɜɟɤɚ ɢ ɜ ɬɪɚɧɫɞɢɫɰɢɩɥɢɧɚɪɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɹɯ. 
Ʉ ɬɪɚɧɫɞɢɫɰɢɩɥɢɧɚɪɧɨɦɭ ɨɛɪɚɡɨɜɚɧɢɸ ɦɨɠɧɨ ɨɬɧɟɫɬɢ ɫɢɫɬɟɦɨɥɨɝɢɱɟɫɤɨɟ ɡɧɚɧɢɟɨɪɢɟɧɬɢɪɨɜɚɧɧɨɟ 
ɤɨɝɧɢɬɢɜɧɨɟ ɨɛɭɱɟɧɢɟ ɦɚɝɢɫɬɟɪɫɤɨɣ ɫɩɟɰɢɚɥɶɧɨɫɬɢ «Ʉɨɧɫɨɥɢɞɢɪɨɜɚɧɧɚɹ ɢɧɮɨɪɦɚɰɢɹ» ɧɚ ɛɚɡɨɜɨɣ ɜ 
ɍɤɪɚɢɧɟ ɤɚɮɟɞɪɟ ɋɨɰɢɚɥɶɧɨɣ ɢɧɮɨɪɦɚɬɢɤɢ ɜ ɏɚɪɶɤɨɜɫɤɨɦ ɧɚɰɢɨɧɚɥɶɧɨɦ ɭɧɢɜɟɪɫɢɬɟɬɟ 
ɪɚɞɢɨɷɥɟɤɬɪɨɧɢɤɢ. Ɉɛɭɱɟɧɢɟ ɜɤɥɸɱɚɟɬ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɨɜɨɝɨ ɧɨɨɫɮɟɪɧɨɝɨ ɫɢɫɬɟɦɧɨɝɨ ɦɵɲɥɟɧɢɹ, 
ɨɫɧɨɜɚɧɨ ɧɚ ɫɨɞɟɪɠɚɬɟɥɶɧɨɣ ɨɛɪɚɛɨɬɤɟ ɢɧɮɨɪɦɚɰɢɢ ɢ ɫɢɫɬɟɦɧɨɣ ɪɚɛɨɬɟ ɫɨ ɡɧɚɧɢɹɦɢ, ɧɚɩɪɚɜɥɟɧɨ ɧɚ 
ɩɨɜɵɲɟɧɢɟ ɤɨɧɤɭɪɟɧɬɨɫɩɨɫɨɛɧɨɫɬɢ ɢ ɭɥɭɱɲɟɧɢɟ ɥɸɛɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɫ ɭɱɟɬɨɦ ɷɬɢɱɟɫɤɢɯ ɩɪɢɧɰɢɩɨɜ. 
Ⱦɭɯɨɜɧɵɣ ɚɫɩɟɤɬ ɧɟ ɜɯɨɞɢɬ ɜ ɨɛɭɱɟɧɢɟ ɢ ɧɟ ɜɫɟɝɞɚ ɭɩɨɦɢɧɚɟɬɫɹ ɜ ɬɪɚɧɫɞɢɫɰɢɩɥɢɧɚɪɧɵɯ ɪɚɛɨɬɚɯ, ɧɨ ɜ 
ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɏɚɪɬɢɹ Ɍɪɚɧɫɞɢɫɰɢɩɥɢɧɚɪɧɨɫɬɢ ɜɤɥɸɱɚɟɬ ɬɨɥɟɪɚɧɬɧɨɫɬɶ (ɤɚɤ ɮɭɧɞɚɦɟɧɬɚɥɶɧɵɣ ɩɪɢɡɧɚɤ 
ɬɪɚɧɫɞɢɫɰɢɩɥɢɧɚɪɧɨɝɨ ɩɨɞɯɨɞɚ ɢ ɜɢɞɟɧɢɹ, ɤɨɬɨɪɵɣ «ɩɪɟɞɩɨɥɚɝɚɟɬ ɩɪɢɡɧɚɧɢɟ ɩɪɚɜɚ ɧɚ ɢɞɟɢ ɢ ɢɫɬɢɧɵ, 
ɩɪɨɬɢɜɨɩɨɥɨɠɧɵɟ ɧɚɲɢɦ ɫɨɛɫɬɜɟɧɧɵɦ»), ɯɨɬɟɥɨɫɶ ɛɵ ɨɬɦɟɬɢɬɶ ɧɟ ɨɛɳɟɩɪɢɧɹɬɭɸ ɜɨɡɦɨɠɧɨɫɬɶ 
ɩɪɢɦɟɧɟɧɢɹ ɜ ɬɪɚɧɫɞɢɫɰɢɩɥɢɧɚɪɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɹɯ ɦɟɬɨɞɚ ɛɭɞɞɢɡɦɚ (ɧɟ ɪɟɥɢɝɢɨɡɧɨɝɨ) ɪɚɛɨɬɵ ɫ 
ɱɟɥɨɜɟɱɟɫɤɢɦ ɭɦɨɦ. ɗɬɨɬ ɦɟɬɨɞ ɛɥɢɡɨɤ ɤ ɩɪɟɞɫɬɚɜɥɟɧɢɹɦ ɫɨɜɪɟɦɟɧɧɨɣ ɧɚɭɤɢ, ɟɝɨ ɩɨɞɞɟɪɠɢɜɚɥɢ ɢ 
ɥɚɭɪɟɚɬɵ ɇɨɛɟɥɟɜɫɤɨɣ ɩɪɟɦɢɢ. ɇɚɩɪɢɦɟɪ, Ⱥ. ɗɣɧɲɬɟɣɧ ɭɬɜɟɪɠɞɚɥ, ɱɬɨ ɛɭɞɞɢɡɦ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ 
«ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɭɸ ɥɨɝɢɱɟɫɤɭɸ ɫɢɫɬɟɦɭ, ɨɫɧɨɜɚɧɧɭɸ ɧɚ ɨɩɵɬɟ ɩɟɪɟɠɢɜɚɧɢɹ ɪɟɚɥɶɧɨɫɬɢ ɜɨ ɜɫɟɣ ɟɟ 
ɩɨɥɧɨɬɟ, ɢ ɩɨɷɬɨɦɭ ɦɨɠɟɬ ɫɱɢɬɚɬɶɫɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɧɚɭɱɧɵɦ ɫɬɚɧɞɚɪɬɚɦ» Д3, ɫ.23Ж. 

Ƚɶɝɩɟɶ 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɜɟɞɟɧɧɨɣ ɪɚɛɨɬɵ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞɵ ɨ ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ ɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ 
ɩɪɢɦɟɧɟɧɢɹ ɧɨɨɫɮɟɪɧɨɝɨ ɫɢɫɬɟɦɨɥɨɝɢɱɟɫɤɨɝɨ ɩɨɞɯɨɞɚ ɢ ɫɢɫɬɟɦɨɥɨɝɢɱɟɫɤɢɯ ɦɟɬɨɞɨɜ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ 
ɰɟɥɨɫɬɧɨɫɬɢ, ɤɚɱɟɫɬɜɚ, ɝɥɭɛɢɧɵ ɢ ɨɛɨɫɧɨɜɚɧɧɨɫɬɢ ɬɪɚɧɫɞɢɫɰɢɩɥɢɧɚɪɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ, ɷɮɮɟɤɬɢɜɧɨɣ 
ɫɢɫɬɟɦɚɬɢɡɚɰɢɢ ɡɧɚɧɢɣ, ɫɨɞɟɪɠɚɬɟɥɶɧɨɣ ɨɛɪɚɛɨɬɤɢ ɢɧɮɨɪɦɚɰɢɢ, ɩɨɡɧɚɧɢɹ ɫɭɳɧɨɫɬɢ, ɪɟɲɟɧɢɹ ɫɥɨɠɧɵɯ 
ɤɚɱɟɫɬɜɟɧɧɵɯ ɩɪɨɛɥɟɦ ɢ ɞɚɥɶɧɟɣɲɟɝɨ ɫɢɫɬɟɦɧɨɝɨ ɪɚɡɜɢɬɢɹ ɬɪɚɧɫɞɢɫɰɢɩɥɢɧɚɪɧɨɫɬɢ.  
Ⱥɜɬɨɪ ɜɵɪɚɠɚɟɬ ɢɫɤɪɟɧɧɸɸ ɛɥɚɝɨɞɚɪɧɨɫɬɶ ɚɤɚɞɟɦɢɤɭ Ⱥ.ȼ. ɉɚɥɚɝɢɧɭ ɡɚ ɨɛɫɭɠɞɟɧɢɟ ɜɨɩɪɨɫɨɜ 
ɬɪɚɧɫɞɢɫɰɢɩɥɢɧɚɪɧɨɫɬɢ ɢ ɞɨɤɬɨɪɭ ɮɢɥɨɫɨɮɢɢ Ƚ.Ⱥ. Ȼɪɚɯɦɚɧɭ ɡɚ ɨɛɫɭɠɞɟɧɢɟ ɩɪɢɦɟɧɟɧɢɣ ɫɢɫɬɟɦɨɥɨɝɢɢ ɜ 
ɦɚɬɟɪɢɚɥɶɧɵɯ ɢ ɧɟɦɚɬɟɪɢɚɥɶɧɵɯ ɫɮɟɪɚɯ. 

Ɍɪɣɬɩɥ ɣɬɪɩɦɷɢɩɝɛɨɨɩɤ ɦɣɭɠɫɛɭɮɫɶ 

1. Ȼɨɧɞɚɪɟɧɤɨ, Ɇ.Ɏ. Ɉɫɧɨɜɵ ɫɢɫɬɟɦɨɥɨɝɢɢ  / Ɇ.Ɏ. Ȼɨɧɞɚɪɟɧɤɨ, ȿ.Ⱥ. ɋɨɥɨɜɶɟɜɚ, ɋ.ɂ. Ɇɚɬɨɪɢɧ.   ɏɚɪɶɤɨɜ: ɏɌɍɊɗ, 
1998. – 118 ɫ. 

2. ɋɨɥɨɜɶɟɜɚ ȿ.Ⱥ. ȿɫɬɟɫɬɜɟɧɧɚɹ ɤɥɚɫɫɢɮɢɤɚɰɢɹ: ɫɢɫɬɟɦɨɥɨɝɢɱɟɫɤɢɟ ɨɫɧɨɜɚɧɢɹ.– ɏɚɪɶɤɨɜ: ɏɇɍɊɗ, 1999. – 222ɫ. 

3. Ɏɨɪɦɚ ɢ ɩɭɫɬɨɬɚ. Ɉɬ ɛɭɞɞɢɡɦɚ ɤ ɧɚɭɤɟ ɢ ɨɛɪɚɬɧɨ. ɉɨɞ ɪɟɞ. Ⱥ. ɉɲɢɛɵɫɥɚɜɫɤɨɝɨ.– Ʉɢɟɜ. ȼɨɝɧɹɧɟ ɤɨɥɟɫɨ, 2013.-231ɫ. 

Ɍɝɠɟɠɨɣɺ ɩɜ ɛɝɭɩɫɠ 

ȿɤɚɬɟɪɢɧɚ ɋɨɥɨɜɶɟɜɚ – ɡɚɜ. ɤɚɮɟɞɪɨɣ ɋɨɰɢɚɥɶɧɨɣ ɢɧɮɨɪɦɚɬɢɤɢ, ɩɪɨɮɟɫɫɨɪ, ɞɨɤɬɨɪ ɬɟɯɧɢɱɟɫɤɢɯ 

ɧɚɭɤ, ɏɚɪɶɤɨɜɫɤɢɣ ɧɚɰɢɨɧɚɥɶɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ ɪɚɞɢɨɷɥɟɤɬɪɨɧɢɤɢ, ɩɪ. Ʌɟɧɢɧɚ, 14, ɏɚɪɶɤɨɜ 61166, 
ɍɤɪɚɢɧɚ;  e-mail: si@kture.kharkov.ua , gt_ekasolo@yahoo.com 
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ɅɆȻɌɌɃɏɃɅȻɑɃɚ ȼɃɉɘɆɀɅɍɋɃɒɀɌɅɃɐ ɌɃȾɈȻɆɉȽ  
ɈȻ ɉɌɈɉȽɀ ɈɀɄɋɉɊɉȿɉȼɈɖɐ ɇɉȿɀɆɀɄ 

Ɉɛɭɛɦɷɺ Ɉ. ɏɣɦɛɭɩɝɛ, ȿɧɣɭɫɣɤ ɇ. ɐɛɨɠɠɝ 

Ⱥɧɧɨɬɚɰɢɹ: ȼ ɫɬɚɬɶɟ ɨɩɢɫɵɜɚɟɬɫɹ ɚɥɝɨɪɢɬɦ ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɛɢɨɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɢɝɧɚɥɨɜ. Ⱦɚɧɧɵɣ 
ɤɥɚɫɫɢɮɢɤɚɬɨɪ ɨɫɧɨɜɚɧ ɧɚ ɢɞɟɟ ɪɚɫɬɭɳɟɣ ɩɢɪɚɦɢɞɚɥɶɧɨɣ ɫɟɬɢ, ɚɞɚɩɬɢɪɨɜɚɧɧɨɣ ɞɥɹ ɪɚɛɨɬɵ ɫ 
ɧɟɱɟɬɤɢɦɢ ɨɩɢɫɚɧɢɹɦɢ ɨɛɴɟɤɬɨɜ. Ɋɚɫɫɦɚɬɪɢɜɚɟɦɵɣ ɚɥɝɨɪɢɬɦ ɪɟɲɚɟɬ ɡɚɞɚɱɭ ɤɥɚɫɫɢɮɢɤɚɰɢɢ, 
ɨɛɴɟɞɢɧɹɹ ɟɟ ɫ ɡɚɞɚɱɟɣ ɫɟɝɦɟɧɬɚɰɢɢ.  

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɤɥɚɫɫɢɮɢɤɚɰɢɹ, ɪɚɫɬɭɳɢɟ ɩɢɪɚɦɢɞɚɥɶɧɵɟ ɫɟɬɢ, ɝɪɚɮɵ, ɨɛɭɱɚɸɳɚɹ ɜɵɛɨɪɤɚ, 

ɧɟɱɟɬɤɚɹ ɥɨɝɢɤɚ. 

Ƚɝɠɟɠɨɣɠ 

Ɉɞɧɨ ɢɡ ɫɨɜɪɟɦɟɧɧɵɯ ɧɚɩɪɚɜɥɟɧɢɣ ɪɚɡɜɢɬɢɹ ɦɟɞɢɰɢɧɫɤɨɣ ɬɟɯɧɢɤɢ ɫɜɹɡɚɧɨ ɫ ɫɨɡɞɚɧɢɟɦ ɜɢɪɬɭɚɥɶɧɵɯ 
ɩɪɢɛɨɪɨɜ ɞɥɹ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɞɢɚɝɧɨɫɬɢɤɢ (ȼɉɎȾ) ɤɨɬɨɪɵɟ ɦɨɠɧɨ ɷɮɮɟɤɬɢɜɧɨ ɩɪɢɦɟɧɹɬɶ ɩɪɢ 
ɫɤɪɢɧɢɧɝɨɜɵɯ ɦɟɬɨɞɢɤɚɯ ɨɛɫɥɟɞɨɜɚɧɢɹ. Ⱦɥɹ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɩɪɨɰɟɞɭɪ ɢɯ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɩɪɟɞɥɚɝɚɟɬɫɹ 
ɭɧɢɮɢɰɢɪɨɜɚɬɶ ɫɬɪɭɤɬɭɪɭ ȼɉɎȾ, ɜɵɞɟɥɢɜ ɛɚɡɨɜɨɟ ɹɞɪɨ, ɪɟɲɚɸɳɟɟ ɡɚɞɚɱɭ ɤɥɚɫɫɢɮɢɤɚɰɢɢ 
ɛɢɨɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɢɝɧɚɥɨɜ ɢ ɮɨɪɦɢɪɨɜɚɧɢɹ ɩɪɚɜɢɥ ɞɥɹ ɢɯ ɪɚɫɩɨɡɧɚɜɚɧɢɹ. ȼ ɞɨɤɥɚɞɟ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ 
ɨɞɢɧ ɢɡ ɜɨɡɦɨɠɧɵɯ ɩɭɬɟɣ ɪɟɲɟɧɢɹ ɷɬɨɣ ɡɚɞɚɱɢ ɫ ɩɨɦɨɳɶɸ ɫɩɟɰɢɚɥɶɧɨɣ ɧɟɣɪɨɩɨɞɨɛɧɨɣ ɢɟɪɚɪɯɢɱɟɫɤɨɣ 
ɫɬɪɭɤɬɭɪɵ (ɇɂɋ), ɨɫɧɨɜɚɧɧɨɣ ɧɚ ɢɞɟɟ ɪɚɫɬɭɳɢɯ ɩɢɪɚɦɢɞɚɥɶɧɵɯ ɫɟɬɟɣ ДȽɥɚɞɭɧ, 2004Ж ɢ ɩɨɡɜɨɥɹɸɳɟɣ 
ɝɟɧɟɪɢɪɨɜɚɬɶ ɩɪɚɜɢɥɚ ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɫɢɝɧɚɥɨɜ ɫ ɧɟɱɟɬɤɨ ɩɪɨɹɜɥɹɸɳɢɦɢɫɹ ɫɜɨɣɫɬɜɚɦɢ. 

Ȼɝɭɩɧɛɭɣɲɠɬɥɛɺ ɞɠɨɠɫɛɱɣɺ ɪɫɛɝɣɦ ɥɦɛɬɬɣɯɣɥɛɱɣɣ ɜɣɩɸɦɠɥɭɫɣɲɠɬɥɣɰ ɬɣɞɨɛɦɩɝ 

Ȼɢɨɷɥɟɤɬɪɢɱɟɫɤɢɟ ɫɢɝɧɚɥɵ (Ȼɗɋ), ɹɜɥɹɸɳɢɟɫɹ ɨɛɴɟɤɬɚɦɢ ɤɥɚɫɫɢɮɢɤɚɰɢɢ, ɩɪɟɞɫɬɚɜɥɟɧɵ ɨɛɵɱɧɨ 
ɛɨɥɶɲɢɦ ɱɢɫɥɨɦ ɬɨɱɟɤ ДIfeachor , 2002Ж. Ɏɭɧɤɰɢɨɧɚɥɶɧɵɟ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɩɨɡɜɨɥɹɸɬ ɭɦɟɧɶɲɢɬɶ 
ɪɚɡɦɟɪɧɨɫɬɶ ɨɩɢɫɚɧɢɹ, ɧɚɩɪɢɦɟɪ, ɞɥɹ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɷɥɟɤɬɪɨɷɧɰɟɮɚɥɨɝɪɚɦɦɵ (ɗɗȽ) ɩɨ 9 ɨɬɜɟɞɟɧɢɹɦ 
ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɫɩɟɤɬɪɵ ɦɨɳɧɨɫɬɢ, ɤɨɬɨɪɵɟ ɜ ɫɨɜɨɤɭɩɧɨɫɬɢ ɩɨɡɜɨɥɹɸɬ ɩɪɟɞɫɬɚɜɢɬɶ ɷɬɨɬ ɨɛɴɟɤɬ 
ɜɟɤɬɨɪɨɦ, ɜɤɥɸɱɚɸɳɢɦ 558 ɫɨɫɬɚɜɥɹɸɳɢɯ. 

ɋɭɳɟɫɬɜɭɸɳɢɟ ɢɧɞɢɜɢɞɭɚɥɶɧɵɟ ɨɫɨɛɟɧɧɨɫɬɢ ɢɫɬɨɱɧɢɤɨɜ ɫɢɝɧɚɥɨɜ, ɩɨɡɜɨɥɹɸɬ ɜɵɞɜɢɧɭɬɶ ɝɢɩɨɬɟɡɭ ɨ 
ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ ɩɟɪɟɯɨɞɚ ɤ ɥɢɧɝɜɢɫɬɢɱɟɫɤɢɦ ɩɟɪɟɦɟɧɧɵɦ ɩɪɢ ɨɩɢɫɚɧɢɢ ɩɨɞɨɛɧɵɯ ɝɪɚɮɢɤɨɜ. Ɍɨɝɞɚ 

ɤɨɨɪɞɢɧɚɬɵ ɬɨɱɟɤ ɝɪɚɮɢɤɚ ɩɨ ɨɫɢ ɚɛɫɰɢɫɫ ɛɭɞɭɬ ɪɚɫɫɦɚɬɪɢɜɚɬɶɫɹ ɤɚɤ ɫɩɢɫɨɤ ɩɪɢɡɧɚɤɨɜ, ɢ ɡɧɚɱɟɧɢɹ 
ɤɚɠɞɨɝɨ ɩɪɢɡɧɚɤɚ ɛɭɞɟɬ ɨɩɪɟɞɟɥɹɬɶɫɹ ɤɚɤ ɧɟɱɟɬɤɨɟ ɦɧɨɠɟɫɬɜɨ, SЮpp ɤɨɬɨɪɨɝɨ ɡɚɞɚɟɬɫɹ ɧɚ ɨɫɢ ɨɪɞɢɧɚɬ. 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɧɟɱɟɬɤɢɦɢ ɫɬɚɧɨɜɹɬɫɹ ɜɫɟ ɨɰɟɧɤɢ ɨɪɞɢɧɚɬ ɬɨɱɟɤ ɝɪɚɮɢɤɚ. Ⱦɥɹ ɧɟɥɢɧɟɣɧɵɯ ɝɪɚɮɢɤɨɜ 
ɪɚɡɛɪɨɫ ɡɧɚɱɟɧɢɣ ɤɚɠɞɨɝɨ ɩɪɢɡɧɚɤɚ ɧɚ ɦɧɨɠɟɫɬɜɟ ɨɛɴɟɤɬɨɜ ɨɞɧɨɝɨ ɤɥɚɫɫɚ ɛɭɞɟɬ ɪɚɡɥɢɱɧɵɣ. ȼ ɫɜɹɡɢ ɫ 
ɷɬɢɦ ɞɥɹ ɮɚɡɢɮɢɤɚɰɢɢ ɤɚɠɞɨɝɨ ɩɪɢɡɧɚɤɚ ɧɟɨɛɯɨɞɢɦɨ ɫɨɡɞɚɧɢɟ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɥɢɧɝɜɢɫɬɢɱɟɫɤɨɣ ɲɤɚɥɵ. 
Ɍɚɤ ɤɚɤ ɜɫɟ ɩɪɢɡɧɚɤɢ ɯɚɪɚɤɬɟɪɢɡɭɸɬ ɬɨɱɤɢ ɨɞɧɨɝɨ ɝɪɚɮɢɤɚ, ɬɨ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɜɫɟɯ ɧɟɱɟɬɤɢɯ ɲɤɚɥ ɦɨɠɧɨ 
ɢɫɩɨɥɶɡɨɜɚɬɶ ɨɞɧɨ ɢ ɬɨ ɠɟ ɬɟɪɦ-ɦɧɨɠɟɫɬɜɨ, ɜɤɥɸɱɚɸɳɟɟ ɬɪɢ ɬɟɪɦɚ: HI, MID, LOА. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, 
ɨɛɭɱɚɸɳɚɹ ɜɵɛɨɪɤɚ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɧɟɱɟɬɤɢɦɢ ɨɩɢɫɚɧɢɹɦɢ ɩɚɬɬɟɪɧɨɜ ɛɢɨɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɢɝɧɚɥɨɜ ɢɥɢ ɢɯ 
ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɩɪɟɨɛɪɚɡɨɜɚɧɢɣ. 

ɉɨɫɬɪɨɟɧɢɟ ɫɟɬɢ ɜɵɩɨɥɧɹɟɬɫɹ ɜ ɞɜɚ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ ɷɬɚɩɚ. ɇɚ ɩɟɪɜɨɦ ɷɬɚɩɟ ɮɨɪɦɢɪɭɟɬɫɹ ɫɬɪɭɤɬɭɪɚ 
ɫɟɬɢ, ɜ ɫɟɬɶ ɜɜɨɞɹɬɫɹ ɧɨɜɵɟ ɜɟɪɲɢɧɵ ɢ ɫɜɹɡɢ ɦɟɠɞɭ ɧɢɦɢ, ɞɥɹ ɷɬɨɝɨ ɢɫɩɨɥɶɡɭɸɬɫɹ ɩɪɚɜɢɥɚ ɢɡ ɪɚɛɨɬɵ 
[Ƚɥɚɞɭɧ, 2004], ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɵɟ ɞɥɹ ɚɧɚɥɢɡɚ ɨɛɴɟɤɬɨɜ, ɡɚɞɚɧɧɵɯ ɧɟɱɟɬɤɢɦɢ ɩɪɢɡɧɚɤɚɦɢ. Ɉɫɧɨɜɧɚɹ 
ɡɚɞɚɱɚ ɩɟɪɜɨɝɨ ɷɬɚɩɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɜɵɞɟɥɟɧɢɢ ɩɟɪɟɫɟɱɟɧɢɣ ɜ ɩɪɢɡɧɚɤɨɜɵɯ ɨɩɢɫɚɧɢɹɯ ɨɛɴɟɤɬɨɜ. ɇɚ 
ɜɬɨɪɨɦ ɷɬɚɩɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɪɚɡɦɟɬɤɚ ɤɨɧɬɪɨɥɶɧɵɯ ɜɟɪɲɢɧ ɫɟɬɢ, ɤɨɬɨɪɵɦ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɧɚɢɛɨɥɟɟ 
ɯɚɪɚɤɬɟɪɧɵɟ ɞɥɹ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɤɥɚɫɫɚ ɫɨɱɟɬɚɧɢɹ ɩɪɢɡɧɚɤɨɜ. ɉɨɫɬɪɨɟɧɧɵɣ ɤɥɚɫɫɢɮɢɤɚɬɨɪ Ȼɗɋ 
ɥɨɤɚɥɢɡɭɟɬ ɭɱɚɫɬɤɢ ɫ ɨɞɢɧɚɤɨɜɵɦɢ ɡɧɚɱɟɧɢɹɦɢ ɧɟɱɟɬɤɢɯ ɩɪɢɡɧɚɤɨɜ, ɧɨ ɷɬɨ ɮɚɤɬɢɱɟɫɤɢ ɩɪɢɜɨɞɢɬ ɤ 
ɫɟɝɦɟɧɬɚɰɢɢ ɩɚɬɬɟɪɧɨɜ ɧɚ ɭɱɚɫɬɤɢ ɫ ɛɥɢɡɤɢɦɢ ɨɰɟɧɤɚɦɢ ɢɯ ɫɬɪɭɤɬɭɪɧɵɯ ɫɜɨɣɫɬɜ. ɉɪɨɰɟɞɭɪɚ ɫɟɝɦɟɧɬɚɰɢɢ 
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ɫɢɝɧɚɥɨɜ ɩɨɡɜɨɥɹɟɬ ɫɮɨɪɦɢɪɨɜɚɬɶ ɧɨɜɨɟ ɩɪɨɫɬɪɚɧɫɬɜɨ ɭɤɪɭɩɧɟɧɧɵɯ ɩɪɢɡɧɚɤɨɜ ɢ ɜɨɫɩɪɨɢɡɜɟɫɬɢ ɨɩɢɫɚɧɢɹ 
ɨɛɴɟɤɬɨɜ ɫ ɩɨɦɨɳɶɸ ɢɟɪɚɪɯɢɱɟɫɤɢ ɜɡɚɢɦɨɫɜɹɡɚɧɧɵɯ ɩɪɢɡɧɚɤɨɜ  
ɉɪɟɞɥɨɠɟɧɧɵɟ ɢɞɟɢ ɪɟɚɥɢɡɨɜɚɧɵ ɜ ɜɢɞɟ ɧɟɣɪɨɩɨɞɨɛɧɨɝɨ ɢɟɪɚɪɯɢɱɟɫɤɨɝɨ ɫɟɬɟɜɨɝɨ (ɇɂɋ) 
ɤɥɚɫɫɢɮɢɤɚɬɨɪɚ, ɤɨɬɨɪɵɣ ɩɨɡɜɨɥɹɟɬ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɮɨɪɦɢɪɨɜɚɬɶ ɩɨɧɹɬɢɹ ɨ ɤɥɚɫɫɚɯ ɨɛɴɟɤɬɨɜ ɩɨ 
ɪɚɡɧɨɪɨɞɧɵɦ ɞɚɧɧɵɦ, ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɞɨɛɚɜɥɟɧɢɹ ɧɨɜɨɣ ɢɧɮɨɪɦɚɰɢɢ ɨ ɤɥɚɫɫɚɯ ɩɨ ɦɟɪɟ ɟɟ ɩɨɫɬɭɩɥɟɧɢɹ.  
ɋɬɪɭɤɬɭɪɚ ɇɂɋ ɥɟɝɤɨ ɤɨɧɜɟɪɬɢɪɭɟɬɫɹ ɜ ɧɚɛɨɪ ɥɨɝɢɱɟɫɤɢɯ ɜɵɫɤɚɡɵɜɚɧɢɣ, ɤɨɬɨɪɵɟ ɢɫɩɨɥɶɡɭɸɬɫɹ ɜ 
ɞɚɥɶɧɟɣɲɟɦ ɤɚɤ ɚɜɬɨɧɨɦɧɵɟ ɩɪɚɜɢɥɚ, ɨɩɪɟɞɟɥɹɸɳɢɟ ɨɬɞɟɥɶɧɵɟ ɤɥɚɫɫɵ ɫɢɝɧɚɥɨɜ. ȼ ɪɟɠɢɦɟ 
ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɫ ɩɨɦɨɳɶɸ ɚɥɝɨɪɢɬɦɚ ɧɟɱɟɬɤɨɝɨ ɥɨɝɢɱɟɫɤɨɝɨ ɜɵɜɨɞɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɚɧɚɥɢɡ ɨɩɢɫɚɧɢɹ 
ɨɛɴɟɤɬɚ, ɢ ɮɨɪɦɢɪɭɟɬɫɹ ɫɭɠɞɟɧɢɟ ɨ ɫɬɟɩɟɧɢ ɟɝɨ ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ ɤ ɤɥɚɫɫɚɦ. 

Ƀɬɬɦɠɟɩɝɛɨɣɠ ɈɃɌ-ɥɦɛɬɬɣɯɣɥɛɭɩɫɛ 

ɉɪɨɝɪɚɦɦɚ-ɤɥɚɫɫɢɮɢɤɚɬɨɪ ɢɫɫɥɟɞɨɜɚɧɚ ɩɪɢ ɪɟɲɟɧɢɢ ɡɚɞɚɱ ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɡɧɚɤɚ ɷɦɨɰɢɢ ɧɚ ɨɫɧɨɜɟ 
ɚɧɚɥɢɡɚ ɫɩɟɤɬɪɚɥɶɧɨɣ ɩɥɨɬɧɨɫɬɢ ɦɨɳɧɨɫɬɢ (ɋɉɆ) ɡɚɩɢɫɟɣ ɫɢɝɧɚɥɨɜ ɷɥɟɤɬɪɨɷɧɰɟɮɚɥɨɝɪɚɦɦ (ɗɗȽ) ɢ  
ɪɟɱɟɜɨɝɨ ɫɢɝɧɚɥɚ (Ɋɋ), ɚ ɬɚɤ ɠɟ ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɞɵɯɚɬɟɥɶɧɵɯ ɲɭɦɨɜ ɢɡ ɤɥɚɫɫɨɜ «ɇɨɪɦɚ» ɢ «ɉɚɬɨɥɨɝɢɢ».  
ɂɫɫɥɟɞɨɜɚɧɢɹ ɩɨɤɚɡɚɥɢ ɜɨɡɦɨɠɧɨɫɬɶ ɜɵɞɟɥɟɧɢɹ ɢɧɬɟɪɜɚɥɨɜ ɧɚɢɛɨɥɟɟ ɢɧɮɨɪɦɚɬɢɜɧɵɯ ɩɪɢɡɧɚɤɨɜ, 
ɩɨɡɜɨɥɹɸɳɢɯ ɨɛɟɫɩɟɱɢɬɶ ɯɨɪɨɲɢɣ ɭɪɨɜɟɧɶ ɨɛɨɛɳɟɧɢɹ ɢ ɭɬɨɱɧɟɧɢɹ ɨɩɢɫɚɧɢɹ ɨɛɴɟɤɬɨɜ ɜ ɤɥɚɫɫɚɯ. Ⱦɥɹ Ⱦɒ 
ɧɚɢɛɨɥɟɟ ɢɧɮɨɪɦɚɬɢɜɧɵɟ ɩɪɢɡɧɚɤɢ ɧɚɯɨɞɹɬɫɹ ɜ ɞɢɚɩɚɡɨɧɟ 0-2100 Ƚɰ, ɞɥɹ Ɋɋ - ɜ ɞɢɚɩɚɡɨɧɟ 1100-5100 Ƚɰ. 
Ⱦɥɹ ɩɚɬɬɟɪɧɨɜ ɗɗȽ ɩɪɢɡɧɚɤɢ, ɩɨɥɭɱɚɟɦɵɟ ɢɡ ɨɬɜɟɞɟɧɢɣ ɬɨɥɶɤɨ ɩɪɚɜɨɝɨ ɩɨɥɭɲɚɪɢɹ ɝɨɥɨɜɧɨɝɨ ɦɨɡɝɚ. 
Ɉɛɨɛɳɟɧɢɟ ɩɪɢɡɧɚɤɨɜ ɫɩɨɫɨɛɫɬɜɭɟɬ ɭɥɭɱɲɟɧɢɸ ɪɟɡɭɥɶɬɚɬɨɜ ɤɥɚɫɫɢɮɢɤɚɰɢɢ, ɨɞɧɚɤɨ ɩɪɢ ɷɬɨɦ ɇɂɋ 
ɭɫɥɨɠɧɹɟɬɫɹ, ɱɬɨ ɩɪɨɹɜɥɹɟɬɫɹ ɜ ɭɜɟɥɢɱɟɧɢɢ ɤɨɥɢɱɟɫɬɜɚ ɚɫɫɨɰɢɚɬɢɜɧɵɯ ɷɥɟɦɟɧɬɨɜ ɢ ɫɜɹɡɟɣ ɦɟɠɞɭ ɧɢɦɢ. 
Ʉɥɚɫɫɢɮɢɤɚɰɢɨɧɧɵɟ ɩɪɚɜɢɥɚ, ɩɨɥɭɱɟɧɧɵɟ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɚɥɝɨɪɢɬɦɚ ɨɛɴɟɞɢɧɟɧɢɹ ɩɪɢɡɧɚɤɨɜ, ɥɭɱɲɟ 
ɨɩɢɫɵɜɚɸɬ ɢɫɫɥɟɞɭɟɦɵɟ ɤɥɚɫɫɵ ɢ ɩɨɡɜɨɥɹɸɬ ɭɜɟɥɢɱɢɬɶ ɬɨɱɧɨɫɬɶ ɤɥɚɫɫɢɮɢɤɚɰɢɢ. Ɇɚɤɫɢɦɚɥɶɧɨ 
ɞɨɩɭɫɬɢɦɵɣ ɭɪɨɜɟɧɶ ɲɭɦɚ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɣ ɪɚɡɞɟɥɟɧɢɟ ɨɛɴɟɤɬɨɜ ɧɟ ɞɨɥɠɟɧ ɩɪɟɜɵɲɚɬɶ 20%. 

ɂɛɥɦɹɲɠɨɣɠ 

ɇɂɋ ɤɥɚɫɫɢɮɢɤɚɬɨɪ ɩɪɨɲɟɥ ɬɟɫɬɢɪɨɜɚɧɢɟ ɧɚ ɢɫɤɭɫɫɬɜɟɧɧɵɯ ɢ ɪɟɚɥɶɧɵɯ ɤɥɢɧɢɱɟɫɤɢɯ ɞɚɧɧɵɯ. ɇɚɛɨɪ 
ɫɝɟɧɟɪɢɪɨɜɚɧɧɵɯ ɤɥɚɫɫɢɮɢɤɚɰɢɨɧɧɵɯ ɩɪɚɜɢɥ, ɨɬɨɛɪɚɠɚɸɳɢɯ ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ ɜ ɫɬɪɭɤɬɭɪɟ ɇɂɋ, ɢ 
ɪɟɡɭɥɶɬɚɬɵ ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɜɵɛɨɪɨɤ ɫɢɝɧɚɥɨɜ (Ⱦɒ, Ɋɋ ɢ ɗɗȽ) ɜ ɛɨɥɶɲɢɧɫɬɜɟ ɫɥɭɱɚɟɜ ɫɨɝɥɚɫɭɸɬɫɹ ɩɨ 
ɮɨɪɦɟ ɫ ɥɨɝɢɱɟɫɤɢɦɢ ɜɵɜɨɞɚɦɢ, ɫɞɟɥɚɧɧɵɦɢ ɷɤɫɩɟɪɬɚɦɢ ɩɪɢ ɚɧɚɥɢɡɟ ɷɬɢɯ ɠɟ ɜɵɛɨɪɨɤ. 

ȼɣɜɦɣɩɞɫɛɯɣɺ 

ДȽɥɚɞɭɧ, 2004Ж Ƚɥɚɞɭɧ ȼ.ɉ. Ɋɚɫɬɭɳɢɟ ɩɢɪɚɦɢɞɚɥɶɧɵɟ ɫɟɬɢ // ɇɨɜɨɫɬɢ ɢɫɤɭɫɫɬɜɟɧɧɨɝɨ ɢɧɬɟɥɥɟɤɬɚ. 2004. №1. 
ДɎɢɥɚɬɨɜɚ, 2013Ж Ɏɢɥɚɬɨɜɚ ɇ.ɇ., ɏɚɧɟɟɜ Ⱦ.Ɇ. ɉɪɢɦɟɧɟɧɢɟ ɧɟɣɪɨɩɨɞɨɛɧɵɯ ɫɟɬɟɜɵɯ ɫɬɪɭɤɬɭɪ ɞɥɹ ɝɟɧɟɪɚɰɢɢ ɝɢɩɨɬɟɡ 
ɩɪɚɜɢɥ ɤɥɚɫɫɢɮɢɤɚɰɢɢ // ɇɟɱɟɬɤɢɟ ɋɢɫɬɟɦɵ ɢ Ɇɹɝɤɢɟ ȼɵɱɢɫɥɟɧɢɹ. 2013. Ɍ. 8. №1. ɋ. 43–58. 
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ɊɋɃɇɀɈɀɈɃɀ ɓȻȼɆɉɈɉȽ ɊɋɃ ɊɋɉɀɅɍɃɋɉȽȻɈɃɃ ɉɈɍɉɆɉȾɃɄ ȿɆɚ 
ɃɂȽɆɀɒɀɈɃɚ ɂɈȻɈɃɄ Ƀɂ ɊɋȻȽɉȽɖɐ ȿɉɅɎɇɀɈɍɉȽ  

ɀɥɛɭɠɫɣɨɛ ɐɛɦɛ 

Ⱥɧɧɨɬɚɰɢɹ: ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɩɪɚɜɨɜɨɣ ɨɧɬɨɥɨɝɢɢ - ɬɪɭɞɨɟɦɤɚɹ ɡɚɞɚɱɚ, ɤɨɬɨɪɚɹ ɬɪɟɛɭɟɬ ɧɚɦɧɨɝɨ 
ɛɨɥɶɲɟ, ɱɟɦ ɩɪɨɫɬɨ ɷɤɫɩɟɪɬɧɵɯ ɡɧɚɧɢɣ. ɑɚɫɬɢɱɧɨ ɷɬɨ ɨɛɭɫɥɨɜɥɟɧɨ ɬɨɧɤɨɫɬɶɸ ɸɪɢɞɢɱɟɫɤɢɯ 
ɪɚɫɫɭɠɞɟɧɢɣ, ɦɧɨɝɨɡɧɚɱɧɨɫɬɶɸ ɥɨɝɢɱɟɫɤɢɯ ɭɬɜɟɪɠɞɟɧɢɣ ɜ ɩɪɚɜɨɜɵɯ ɩɪɢɥɨɠɟɧɢɹɯ, ɧɟɩɨɥɧɨɬɨɣ ɢ 
ɩɪɨɬɢɜɨɪɟɱɢɜɨɫɬɶɸ ɩɪɢɦɟɧɹɟɦɨɣ ɡɚɤɨɧɨɞɚɬɟɥɶɧɨɣ ɛɚɡɵ. ȼ ɪɚɛɨɬɟ ɩɪɟɞɥɚɝɚɸɬɫɹ ɧɟɤɨɬɨɪɵɟ 
ɩɪɨɟɤɬɧɵɟ ɪɟɲɟɧɢɹ, ɨɫɧɨɜɚɧɧɵɟ ɧɚ ɜɵɞɟɥɟɧɢɢ ɪɟɝɭɥɹɪɧɵɯ ɜɵɪɚɠɟɧɢɣ ɜ ɤɨɪɩɭɫɟ ɩɪɚɜɨɜɵɯ ɬɟɤɫɬɨɜ 
ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɲɚɛɥɨɧɨɜ ɫɢɧɬɚɤɫɢɱɟɫɤɢɯ ɫɬɪɭɤɬɭɪ ɡɧɚɧɢɣ ɩɪɢ ɫɢɧɬɟɡɟ ɫɟɦɚɧɬɢɱɟɫɤɢɯ ɫɬɪɭɤɬɭɪ 
ɡɧɚɧɢɣ, ɤɨɬɨɪɵɟ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɩɪɚɜɨɜɵɯ ɨɧɬɨɥɨɝɢɣ. ɉɪɟɞɫɬɚɜɥɟɧ ɨɛɡɨɪ ɬɢɩɨɜɵɯ 
ɡɚɞɚɱ ɢ ɭɫɥɭɝ ɞɥɹ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɩɪɚɜɨɜɵɯ ɡɧɚɧɢɣ, ɜɜɟɞɟɧɨ ɩɨɧɹɬɢɟ ɲɚɛɥɨɧɚ ɨɧɬɨɥɨɝɢɢ, ɢ ɩɨɤɚɡɚɧɚ 
ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɟɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɪɢ ɪɚɛɨɬɟ ɫ ɩɪɚɜɨɜɨɣ ɨɛɥɚɫɬɶɸ. 
Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɩɪɚɜɨɜɚɹ ɨɧɬɨɥɨɝɢɹ, ɫɬɪɭɤɬɭɪɚ ɨɧɬɨɥɨɝɢɢ, ɚɧɚɥɢɡ ɬɟɤɫɬɚ, ɪɟɝɭɥɹɪɧɵɟ ɜɵɪɚɠɟɧɢɹ, 
ɬɟɤɫɬɨɜɵɣ ɤɨɧɬɟɧɬ.  

Ƚɝɠɟɠɨɣɠ 

Ⱦɥɹ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɢ ɨɩɢɫɚɧɢɹ ɩɪɚɜɨɜɵɯ ɹɜɥɟɧɢɣ ɢ ɩɪɨɰɟɫɫɨɜ ɚɤɬɭɚɥɶɧɚ ɡɚɞɚɱɚ ɫɨɡɞɚɧɢɹ ɫɢɫɬɟɦ, 
ɨɫɧɨɜɚɧɧɵɯ ɧɚ ɡɧɚɧɢɹɯ. Ɍɚɤɢɟ ɫɢɫɬɟɦɵ, ɜɤɥɸɱɚɸɳɢɟ ɜ ɫɟɛɹ ɷɥɟɦɟɧɬɵ ɷɤɫɩɟɪɬɧɨɣ ɨɛɪɚɛɨɬɤɢ ɢ 
ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɨɝɨ ɩɨɢɫɤɚ, ɦɨɝɭɬ ɫɬɚɬɶ ɧɟɡɚɦɟɧɢɦɵɦ ɢɧɫɬɪɭɦɟɧɬɨɦ ɜ ɩɪɚɜɨɬɜɨɪɱɟɫɤɨɣ ɢ 
ɩɪɚɜɨɩɪɢɦɟɧɢɬɟɥɶɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ, ɫɬɚɬɶ ɨɫɧɨɜɨɣ ɪɚɡɥɢɱɧɵɯ ɫɟɦɚɧɬɢɱɟɫɤɢɯ ɩɪɢɥɨɠɟɧɢɣ.   
ɉɟɪɜɵɦ ɲɚɝɨɦ ɜ ɪɚɡɪɚɛɨɬɤɟ ɬɚɤɨɣ ɫɢɫɬɟɦɵ ɹɜɥɹɟɬɫɹ ɩɨɫɬɪɨɟɧɢɟ ɢ ɩɪɢɧɹɬɢɟ ɨɧɬɨɥɨɝɢɢ – ɜ ɪɨɥɢ ɟɞɢɧɨɝɨ 
ɢɫɬɨɱɧɢɤɚ ɞɨɤɭɦɟɧɬɢɪɨɜɚɧɧɨɣ ɫɨɜɨɤɭɩɧɨɫɬɢ ɬɟɪɦɢɧɨɜ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ ɢ ɩɪɚɜɢɥ, ɫɨɝɥɚɫɧɨ ɤɨɬɨɪɵɦ 
ɷɬɢ ɬɟɪɦɢɧɵ ɦɨɝɭɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɵ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɞɨɫɬɨɜɟɪɧɵɯ ɭɬɜɟɪɠɞɟɧɢɣ ɨ ɫɨɫɬɨɹɧɢɢ ɫɢɫɬɟɦɵ, ɚ 
ɬɚɤɠɟ ɞɥɹ ɫɚɧɤɰɢɨɧɢɪɨɜɚɧɧɨɝɨ ɥɨɝɢɱɟɫɤɨɝɨ ɜɵɜɨɞɚ ɧɨɜɵɯ ɭɬɜɟɪɠɞɟɧɢɣ. ɂɫɩɨɥɶɡɭɹ ɨɧɬɨɥɨɝɢɢ, 
ɩɨɥɶɡɨɜɚɬɟɥɢ ɢ ɫɢɫɬɟɦɵ ɦɨɝɭɬ ɨɛɳɚɬɶɫɹ ɞɪɭɝ ɫ ɞɪɭɝɨɦ, ɩɨɞɞɟɪɠɢɜɚɹ ɢɧɮɨɪɦɚɰɢɨɧɧɵɣ ɨɛɦɟɧ, 
ɛɚɡɢɪɭɸɳɢɣɫɹ ɧɚ ɫɟɦɚɧɬɢɤɟ (ɚ ɧɟ ɬɨɥɶɤɨ ɧɚ ɫɢɧɬɚɤɫɢɫɟ) ɷɬɨɝɨ ɟɞɢɧɨɣ ɬɟɪɦɢɧɨɥɨɝɢɱɟɫɤɨɣ ɛɚɡɵ. 

ɏɮɨɥɱɣɩɨɛɦɷɨɩɬɭɷ ɣ ɧɠɭɩɟɶ ɪɫɛɝɩɝɩɤ ɩɨɭɩɦɩɞɣɣ 

ɂɡ-ɡɚ ɚɜɬɨɧɨɦɢɢ ɢ ɡɚɜɢɫɢɦɨɫɬɢ ɩɪɚɜɨɜɨɝɨ ɡɧɚɧɢɹ ɢ ɨɬ ɮɢɡɢɱɟɫɤɢɯ, ɢ ɨɬ ɫɨɰɢɚɥɶɧɵɯ ɡɧɚɧɢɣ, ɩɪɚɜɨɜɵɟ 
ɡɚɞɚɱɢ ɪɚɫɫɭɠɞɟɧɢɹ ɪɚɡɜɢɜɚɥɢɫɶ ɫɩɟɰɢɮɢɱɟɫɤɢɦ ɨɛɪɚɡɨɦ, ɧɚɩɪɢɦɟɪ Ɍɪɟɛɨɜɚɧɢɟ → ɉɨɫɥɟɞɫɬɜɢɟ (ɟɫɥɢ 
Ɋ ɮɚɤɬɢɱɟɫɤɢɟ ɡɧɚɧɢɹ, ɬɨ ɩɪɚɜɨɜɵɟ ɡɧɚɧɢɹ Q), Ɉɛɹɡɚɬɟɥɶɫɬɜɨ → ɉɪɚɜɨ (ɟɫɥɢ ɭ A ɟɫɬɶ ɨɛɹɡɚɬɟɥɶɫɬɜɚ ɩɨ 
ɨɬɧɨɲɟɧɢɸ ɤ ȼ, ɬɨ ȼ ɢɦɟɟɬ ɩɪɚɜɨ ɤ Ⱥ), ɇɨɪɦɚ ↔ ɋɥɭɱɚɣ (ɟɫɥɢ ɫɢɬɭɚɰɢɹ ɜɵɩɨɥɧɹɟɬ ɭɫɥɨɜɢɹ ɞɥɹ 
ɧɚɪɭɲɟɧɢɹ ɧɨɪɦɵ, ɷɬɨ ɫɬɚɧɨɜɢɬɫɹ ɩɪɚɜɨɜɵɦ ɫɥɭɱɚɟɦ – ɫɭɞɟɛɧɵɦ ɞɟɥɨɦ), ɋɰɟɧɚɪɢɣ ɉɪɟɫɬɭɩɥɟɧɢɹ 
(ɩɪɟɫɬɭɩɥɟɧɢɟ ɫɨɜɟɪɲɟɧɨ ɩɪɟɫɬɭɩɧɢɤɨɦ ɢ ɩɪɢɜɥɟɤɚɟɬ ɜɧɢɦɚɧɢɟ ɜɥɚɫɬɟɣ, ɤɨɬɨɪɵɟ ɩɪɟɫɥɟɞɭɸɬ ɩɪɟɫɬɭɩɧɨɟ 
ɞɟɣɫɬɜɢɟ) ɢ ɞɪ. 
Ɋɚɡɪɚɛɨɬɱɢɤ ɨɧɬɨɥɨɝɢɢ ɢɦɟɟɬ ɞɟɥɨ ɫ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟɦ, ɭɩɪɚɜɥɟɧɢɟɦ ɢ ɷɤɫɩɥɭɚɬɚɰɢɟɣ ɨɧɬɨɥɨɝɢɣ ɜ 
ɩɪɟɞɟɥɚɯ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦ. ɉɪɟɫɬɚɜɥɟɧɢɟ ɡɧɚɧɢɣ ɫ ɩɨɦɨɳɶɸ  ɨɧɬɨɥɨɝɢɢ  –  ɧɚɢɛɨɥɟɟ  
ɜɵɪɚɡɢɬɟɥɶɧɵɣ ɫɩɨɫɨɛ, ɢɫɩɨɥɶɡɭɸɳɢɣ ɜɫɟ ɩɪɟɢɦɭɳɟɫɬɜɚ ɹɜɧɨɝɨ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɡɧɚɧɢɣ. Ⱦɨɫɬɨɢɧɫɬɜɨɦ 
ɞɚɧɧɨɝɨ ɫɩɨɫɨɛɚ ɹɜɥɹɟɬɫɹ ɬɨ, ɱɬɨ ɨɧɬɨɥɨɝɢɢ ɦɨɠɧɨ ɨɛɴɟɞɢɧɹɬɶ ɫ ɞɪɭɝɢɦɢ ɤɨɦɩɨɧɟɧɬɚɦɢ, ɱɬɨɛɵ ɩɨɫɬɪɨɢɬɶ 
ɫɟɦɚɧɬɢɱɟɫɤɢ-ɹɜɧɵɟ ɩɪɢɥɨɠɟɧɢɹ, ɧɚɩɪɢɦɟɪ, ɢɫɩɨɥɶɡɨɜɚɬɶ ɫɨɜɦɟɫɬɧɨ ɫ: ɞɨɤɚɡɚɬɟɥɶɫɬɜɨɦ ɬɟɨɪɟɦ, 
ɤɚɬɟɝɨɪɢɡɚɰɢɟɣ ɢ ɤɥɚɫɫɢɮɢɤɚɬɨɪɚɦɢ ɷɤɡɟɦɩɥɹɪɚ ДGangemi, 2004], ɜɵɱɢɫɥɢɬɟɥɶɧɵɦɢ ɫɥɨɜɚɪɹɦɢ ДGangemi, 
2005], [Sagri, 2005], ɚɥɝɨɪɢɬɦɚɦɢ ɩɥɚɧɢɪɨɜɚɧɢɹ [Gangem, 2004], [Sagri, 2005], ɫɥɭɱɚɹɦɢ, ɨɫɧɨɜɚɧɧɵɦɢ ɧɚ 
ɪɚɫɫɭɠɞɟɧɢɹɯ [Sagri, 2005], ɫɢɫɬɟɦɚɦɢ ɨɫɧɨɜɚɧɧɵɦɢ ɧɚ ɩɪɚɜɢɥɚɯ [Motta,2003], [Sagri, 2005]. 

Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɪɚɛɨɬɵ ɫ ɪɚɡɥɢɱɧɵɦɢ ɬɢɩɚɦɢ ɞɨɤɭɦɟɧɬɨɜ, ɜ ɫɢɫɬɟɦɭ ɧɟɨɛɯɨɞɢɦɨ ɜɤɥɸɱɢɬɶ ɤɨɦɩɨɧɟɧɬɵ, 
ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɭɧɢɮɢɰɢɪɨɜɚɧɧɵɣ ɞɨɫɬɭɩ ɤ ɞɨɤɭɦɟɧɬɚɦ ɜ ɪɚɡɥɢɱɧɵɯ ɮɨɪɦɚɬɚɯ. Ɋɟɚɥɢɡɚɰɢɹ ɬɚɤɢɯ ɡɚɞɚɱ 
ɦɨɠɟɬ ɛɵɬɶ ɨɫɧɨɜɚɧɚ ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɲɚɛɥɨɧɨɜ, ɨɛɪɚɡɰɨɜ, ɩɨɡɜɨɥɹɸɳɢɯ ɪɚɫɩɨɡɧɚɬɶ ɫɬɪɭɤɬɭɪɭ 
ɞɨɤɭɦɟɧɬɚ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɪɟɝɭɥɹɪɧɵɯ ɜɵɪɚɠɟɧɢɣ [Friedl, 2003] ɩɨɡɜɨɥɹɟɬ ɥɟɝɤɨ ɭɱɢɬɵɜɚɬɶ ɪɚɡɥɢɱɧɵɟ 
ɮɨɪɦɵ ɫɥɨɜɚ ɢ ɪɚɛɨɬɚɬɶ ɫ ɛɨɥɶɲɢɦɢ ɨɛɴɟɦɚɦɢ ɢɧɮɨɪɦɚɰɢɢ. ɇɟɞɨɫɬɚɬɤɨɦ ɪɟɝɭɥɹɪɧɵɯ ɜɵɪɚɠɟɧɢɣ 
ɹɜɥɹɟɬɫɹ ɬɨ, ɱɬɨ ɩɪɢ ɩɨɢɫɤɟ ɨɧɢ ɧɟ ɩɨɡɜɨɥɹɸɬ ɭɱɢɬɵɜɚɬɶ ɦɟɫɬɨɧɚɯɨɠɞɟɧɢɟ ɢɫɤɨɦɨɝɨ ɫɥɨɜɚ/ɮɪɚɡɵ. 
Ɇɟɬɨɞɵ ɪɚɡɪɚɛɨɬɤɢ ɨɧɬɨɥɨɝɢɢ ɢɫɩɨɥɶɡɭɸɬɫɹ ɜ ɤɨɧɬɟɤɫɬɟ «ɫɥɭɱɚɢ ɨɛɳɟɝɨ ɩɪɢɦɟɧɟɧɢɹ», ɨɩɪɟɞɟɥɟɧɧɵɟ 
ɞɥɹ ɨɛɥɚɫɬɢ ɩɪɢɦɟɧɟɧɢɹ. ɇɟɤɨɬɨɪɵɟ ɦɟɬɨɞɵ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɛɵɬɶ ɪɟɚɥɢɡɨɜɚɧɵ ɩɨɫɪɟɞɫɬɜɨɦ 
ɫɟɦɚɧɬɢɱɟɫɤɢ-ɹɜɧɵɯ ɩɪɢɥɨɠɟɧɢɣ ɜ ɩɪɚɜɨɜɨɣ ɨɛɥɚɫɬɢ, ɩɪɢɜɟɞɟɧɵ ɧɢɠɟ. 
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 Ɇɟɠɫɭɛɴɟɤɬɧɵɟ ɫɨɝɥɚɲɟɧɢɹ ɢ ɫɦɵɫɥɨɜɵɟ ɞɨɝɨɜɨɪɟɧɧɨɫɬɢ, ɡɚɞɚɱɚ ɤɨɬɨɪɵɯ ɫɨɫɬɨɢɬ ɜ ɩɨɥɭɱɟɧɢɢ 
ɫɨɝɥɚɫɢɹ (ɢɥɢ ɪɚɡɧɨɝɥɚɫɢɹ) ɨ ɩɨɞɪɚɡɭɦɟɜɚɟɦɨɦ ɫɦɵɫɥɟ ɩɪɚɜɨɜɨɝɨ ɬɟɪɦɢɧɚ, ɩɪɚɜɨɜɨɝɨ ɬɟɤɫɬɨɜɨɝɨ 
ɦɨɞɭɥɹ, ɢ ɬ.ɞ.  

 ɂɡɜɥɟɱɟɧɢɟ ɡɧɚɧɢɣ, ɩɪɨɰɟɫɫ ɢɡɜɥɟɱɟɧɢɹ ɩɨɧɹɬɢɣ, ɨɬɧɨɲɟɧɢɣ, ɩɨɢɦɟɧɨɜɚɧɧɵɯ ɨɛɴɟɤɬɨɜ, ɢ ɫɥɨɠɧɵɯ 
ɲɚɛɥɨɧɨɜ ɡɧɚɧɢɣ ɢɡ ɛɚɡɵ ɞɚɧɧɵɯ, ɞɨɤɭɦɟɧɬɚ, ɢɥɢ ɤɨɪɩɭɫɚ. 

 ɉɪɨɜɟɪɤɚ ɫɨɨɬɜɟɬɫɬɜɢɹ – ɷɬɨ ɡɚɞɚɱɚ, ɧɚɰɟɥɟɧɧɚɹ ɧɚ ɩɪɨɜɟɪɤɭ ɬɨɝɨ, ɱɬɨ ɫɨɰɢɚɥɶɧɚɹ ɫɢɬɭɚɰɢɹ (ɤɨɬɨɪɚɹ 
ɧɟɤɢɦ ɨɛɪɚɡɨɦ ɫɨɜɦɟɫɬɢɦɚ ɫ ɩɪɚɜɨɜɵɦɢ ɧɨɪɦɚɦɢ) ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɩɪɚɜɨɜɨɦɭ ɨɩɢɫɚɧɢɸ. ȼ 
ɨɛɨɛɳɟɧɧɨɦ ɫɥɭɱɚɟ, ɤɨɝɞɚ ɫɢɬɭɚɰɢɢ, ɩɨ ɧɟɤɨɬɨɪɵɦ ɩɪɢɱɢɧɚɦ, ɭɠɟ ɢɡɜɟɫɬɧɵ, ɤɚɤ ɩɪɚɜɨɜɵɟ ɨɬɧɨɲɟɧɢɹ 
(ɧɚɩɪɢɦɟɪ, ɫɢɬɭɚɰɢɹ ɫ ɩɪɟɫɬɭɩɥɟɧɢɟɦ), ɢɯ ɦɨɠɧɨ ɩɪɨɜɟɪɢɬɶ ɧɚ ɫɨɨɬɜɟɬɫɬɜɢɟ ɞɚɥɶɧɟɣɲɟɝɨ ɩɪɚɜɨɜɨɝɨ 
ɨɩɢɫɚɧɢɹ (ɧɚɩɪɢɦɟɪ, ɩɪɨɰɟɞɭɪɚ ɪɟɲɟɧɢɹ ɩɨ ɚɩɟɥɥɹɰɢɢ). 

 ɘɪɢɞɢɱɟɫɤɚɹ ɤɨɧɫɭɥɶɬɚɰɢɹ ɩɨɞɪɚɡɭɦɟɜɚɟɬ ɢɫɫɥɟɞɨɜɚɧɢɟ ɨɬɧɨɲɟɧɢɣ ɦɟɠɞɭ, ɧɚɩɪɢɦɟɪ, ɫɭɞɟɛɧɵɦɢ 
ɞɟɥɚɦɢ ɢ ɫɢɬɭɚɰɢɹɦɢ ɫɨ ɡɞɪɚɜɵɦ ɫɦɵɫɥɨɦ. 

 ɋɪɚɜɧɟɧɢɟ ɧɨɪɦ – ɷɬɨ ɩɪɨɜɟɪɤɚ ɫɨɨɬɜɟɬɫɬɜɢɹ ɦɟɠɞɭ ɪɚɡɥɢɱɧɵɦɢ ɧɨɪɦɚɦɢ. ɋɪɚɜɧɟɧɢɟ ɧɨɪɦ ɜɤɥɸɱɚɟɬ 
ɬɚɤɢɟ ɡɚɞɚɱɢ, ɤɚɤ:  
- ɧɨɪɦɚɬɢɜɧɚɹ ɩɪɨɜɟɪɤɚ ɤɨɧɮɥɢɤɬɚ ɢ ɨɛɪɚɛɨɬɤɚ ɧɨɪɦ ɫ ɬɟɦ ɠɟ ɫɚɦɵɦ ɬɢɩɨɦ ɫɢɬɭɚɰɢɢ, 
-  ɜɵɹɜɥɟɧɢɟ ɧɟɹɜɧɵɯ ɨɬɧɨɲɟɧɢɣ ɦɟɠɞɭ ɧɨɪɦɨɣ ɢ ɞɪɭɝɢɦɢ ɧɨɪɦɚɦɢ ɢɡ ɢɡɜɟɫɬɧɨɝɨ ɤɨɪɩɭɫɚ. 

 ɉɟɪɟɮɪɚɡɢɪɨɜɚɧɢɟ ɧɨɪɦ, ɜɵɪɚɠɟɧɢɟ ɫɨɞɟɪɠɚɧɢɹ ɧɨɪɦ ɜ ɪɚɡɥɢɱɧɵɯ ɬɟɪɦɢɧɚɯ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɛɵɬɶ 
ɢɥɢ ɩɟɪɟɜɨɞɚɦɢ ɧɚ ɞɪɭɝɢɟ ɟɫɬɟɫɬɜɟɧɧɵɟ ɹɡɵɤɢ, ɢɥɢ ɪɚɡɧɵɦɢ ɮɨɪɦɚɦɢ ɜ ɩɪɟɞɟɥɚɯ ɨɞɧɨɝɨ ɢ ɬɨɝɨ ɠɟ 
ɟɫɬɟɫɬɜɟɧɧɨɝɨ ɹɡɵɤɚ. 

 ɋɥɭɠɛɵ ɫɨɨɬɜɟɬɫɬɜɢɹ ɢ ɤɨɦɩɨɡɢɰɢɢ ɜɤɥɸɱɚɸɬ ɨɩɟɪɚɰɢɢ, ɨɫɭɳɟɫɬɜɥɹɸɳɢɟ ɨɩɢɫɚɧɢɟ ɫɥɭɠɛ, ɧɚɩɪɢɦɟɪ, 
ɞɥɹ ɩɪɨɜɟɪɤɢ ɬɨɝɨ, ɱɬɨ ɩɪɟɞɥɨɠɟɧɧɚɹ ɫɥɭɠɛɚ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɡɚɩɪɚɲɢɜɚɟɦɨɣ, ɢɥɢ ɤɨɦɩɨɧɨɜɤɢ 
ɧɟɫɤɨɥɶɤɢɯ ɩɪɨɫɬɵɯ ɫɥɭɠɛ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɛɨɥɟɟ ɫɥɨɠɧɨɣ. 

ɓɛɜɦɩɨɶ ɪɫɩɠɥɭɣɫɩɝɛɨɣɺ ɩɨɭɩɦɩɞɣɣ 

ɋɟɦɚɧɬɢɱɟɫɤɢ-ɹɜɧɵɟ ɩɪɢɥɨɠɟɧɢɹ ɜ ɩɪɚɜɨɜɨɣ ɨɛɥɚɫɬɢ ɬɪɟɛɭɸɬ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɪɚɡɪɚɛɨɬɚɧɧɵɯ ɩɪɚɜɨɜɵɯ 
ɮɨɪɦɚɥɶɧɵɯ ɨɧɬɨɥɨɝɢɣ. ɑɚɫɬɶ ɡɚɞɚɱ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɦɨɠɧɨ ɭɩɪɨɫɬɢɬɶ ɩɭɬɟɦ ɫɨɡɞɚɧɢɹ ɢɥɢ ɢɡɜɥɟɱɟɧɢɹ 
«ɲɚɛɥɨɧɨɜ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɨɧɬɨɥɨɝɢɣ» (ɒɉɈ) ɞɥɹ ɩɪɢɤɥɚɞɧɨɣ ɨɛɥɚɫɬɢ ДMcGuinness, 2006]. Ɋɟɚɥɶɧɵɟ 
ɩɪɟɢɦɭɳɟɫɬɜɚ ɨɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɒɉɈ  ɜ ɠɢɡɧɟɧɧɨɦ ɰɢɤɥɟ ɨɧɬɨɥɨɝɢɢ ɦɨɝɭɬ ɛɵɬɶ ɩɨɥɭɱɟɧɵ, ɟɫɥɢ ɒɉɈ 
ɢɦɟɸɬ ɫɥɟɞɭɸɳɭɸ ɮɭɧɤɰɢɨɧɚɥɶɧɨɫɬɶ: ɤɥɚɫɫɢɮɢɤɚɰɢɹ ɒɉɈ ɞɨɥɠɧɚ ɛɚɡɢɪɨɜɚɬɶɫɹ ɢɥɢ ɧɚ ɩɪɟɰɟɞɟɧɬɚɯ, 
ɤɨɬɨɪɵɟ ɨɧɚ ɩɨɞɞɟɪɠɢɜɚɸɬ, ɢɥɢ ɧɚ ɩɨɧɹɬɢɹɯ, ɤɨɬɨɪɵɟ ɨɧɚ ɤɨɞɢɪɭɟɬ; ɞɨɥɠɧɵ ɩɪɢɫɭɬɫɬɜɨɜɚɬɶ ɚɥɝɨɪɢɬɦɵ 
ɫɨɩɨɫɬɚɜɥɟɧɢɹ ɫ ɲɚɛɥɨɧɨɦ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɒɉɈ, ɧɚɩɪɢɦɟɪ, ɫɩɟɰɢɮɢɤɚɰɢɢ ɟɫɬɟɫɬɜɟɧɧɨɝɨ ɹɡɵɤɚ ɢɥɢ 
ɷɫɤɢɡɚ ɨɧɬɨɥɨɝɢɢ; ɩɨɞɞɟɪɠɢɜɚɬɶɫɹ ɫɩɟɰɢɚɥɢɡɚɰɢɢ ɢ ɫɬɪɭɤɬɭɪɵ ɒɉɈ, ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɦɟɠɞɭ ɒɉɈ ɞɥɹ 
ɜɢɡɭɚɥɢɡɚɰɢɢ, ɨɛɫɭɠɞɟɧɢɹ ɢ ɫɨɡɞɚɧɢɹ ɛɚɡɵ ɡɧɚɧɢɣ; ɩɪɢɫɭɬɫɬɜɨɜɚɬɶ ɛɨɝɚɬɵɣ ɧɚɛɨɪ ɦɟɬɚɞɚɧɧɵɯ ɞɥɹ 
ɦɚɧɢɩɭɥɢɪɨɜɚɧɢɹ ɒɉɈ ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ ɩɪɢɥɨɠɟɧɢɹɯ. 
ɒɉɈ ɇɨɪɦɚ ↔ ɋɥɭɱɚɣ (ɪɢɫ. 1) ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɤɚɱɟɫɬɜɟ ɨɛɪɚɡɰɚ ɞɥɹ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɫɭɞɟɛɧɨɝɨ ɞɟɥɚ, 
ɧɚɩɪɢɦɟɪ, ɞɥɹ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɪɟɫɬɭɩɥɟɧɢɹ ɢ ɫɨɩɨɫɬɚɜɥɟɧɢɹ ɫ ɞɪɭɝɢɦɢ ɲɚɛɥɨɧɚɦɢ; ɜ ɤɚɱɟɫɬɜɟ ɩɪɨɜɟɪɤɢ 
ɤɨɧɮɥɢɤɬɨɜ ɜ ɧɨɪɦɚɯ. ȼ ɒɉɈ ɇɨɪɦɚ ↔ ɋɥɭɱɚɣ ɧɨɪɦɵ ɢɫɩɨɥɶɡɭɸɬ ɡɚɞɚɱɢ, ɪɨɥɢ ɢ ɩɚɪɚɦɟɬɪɵ. ɋɭɞɟɛɧɵɟ 
ɞɟɥɚ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɧɨɪɦɚɦ, ɤɨɝɞɚ ɞɟɣɫɬɜɢɹ, ɨɛɴɟɤɬɵ ɢ ɡɧɚɱɟɧɢɹ ɤɥɚɫɫɢɮɢɰɢɪɭɸɬɫɹ ɡɚɞɚɱɚɦɢ, ɪɨɥɹɦɢ, ɢ 
ɩɚɪɚɦɟɬɪɚɦɢ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. Ʉɪɨɦɟ ɬɨɝɨ, ɨɬɧɨɲɟɧɢɹ ɦɟɠɞɭ ɩɪɚɜɨɜɵɦɢ ɪɨɥɹɦɢ, ɡɚɞɚɱɚɦɢ ɢ ɩɚɪɚɦɟɬɪɚɦɢ 
ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɨɬɧɨɲɟɧɢɹɦ ɦɟɠɞɭ ɨɛɴɟɤɬɚɦɢ, ɞɟɣɫɬɜɢɹɦɢ ɢ ɡɧɚɱɟɧɢɹɦɢ. 
ɂɧɬɭɢɬɢɜɧɨ ɩɨɧɹɬɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɒɉɈ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɫɥɟɞɭɸɳɢɦ: 
 ɒɉɈ ɹɜɥɹɟɬɫɹ ɷɬɚɥɨɧɨɦ ɞɥɹ ɩɪɟɞɫɬɚɜɥɟɧɢɹ, ɢ, ɜɨɡɦɨɠɧɨ, ɪɟɲɟɧɢɹ ɩɪɨɛɥɟɦ ɦɨɞɟɥɢɪɨɜɚɧɢɹ;  
 ɒɉɈ "ɢɡɜɥɟɤɚɟɬ" ɫɜɹɡɧɵɣ ɮɪɚɝɦɟɧɬ ɷɬɚɥɨɧɧɨɣ ɨɧɬɨɥɨɝɢɢ;  
 Ɉɬɨɛɪɚɠɟɧɢɟ ɢ ɤɨɦɩɨɡɢɰɢɹ ɲɚɛɥɨɧɨɜ ɬɪɟɛɭɸɬ ɷɬɚɥɨɧɧɨɣ ɨɧɬɨɥɨɝɢɢ ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɩɪɨɜɟɪɢɬɶ 

ɧɟɩɪɨɬɢɜɨɪɟɱɢɜɨɫɬɶ ɤɨɦɩɨɡɢɰɢɣ, ɢɥɢ ɫɪɚɜɧɢɬɶ ɧɚɛɨɪɵ ɚɤɫɢɨɦ, ɤɨɬɨɪɵɟ ɞɨɥɠɧɵ ɛɵɬɶ ɨɬɨɛɪɚɠɟɧɵ;  
 ɒɉɈ ɦɨɠɟɬ ɛɵɬɶ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɹɡɵɤɟ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɨɧɬɨɥɨɝɢɢ, ɧɨ ɟɝɨ ɢɧɬɭɢɬɢɜɧɚɹ ɢ ɤɨɦɩɚɤɬɧɚɹ 

ɜɢɡɭɚɥɢɡɚɰɢɹ ɹɜɥɹɟɬɫɹ ɜɚɠɧɵɦ ɬɪɟɛɨɜɚɧɢɟɦ;  
 ɒɉɈ ɦɨɠɟɬ ɛɵɬɶ ɷɥɟɦɟɧɬɨɦ ɜ ɱɚɫɬɧɨɦ ɩɨɪɹɞɤɟ, ɝɞɟ ɨɬɧɨɲɟɧɢɟ ɭɩɨɪɹɞɨɱɢɜɚɧɢɹ ɬɪɟɛɭɟɬ, ɱɬɨɛɵ, ɩɨ 

ɤɪɚɣɧɟɣ ɦɟɪɟ, ɨɞɢɧ ɢɡ ɤɥɚɫɫɨɜ ɢɥɢ ɨɬɧɨɲɟɧɢɣ ɜ ɲɚɛɥɨɧɟ ɛɵɥ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧ. ɂɟɪɚɪɯɢɹ ɒɉɈ 
ɦɨɠɟɬ ɛɵɬɶ ɩɨɫɬɪɨɟɧɚ ɩɭɬɟɦ ɫɩɟɰɢɚɥɢɡɚɰɢɢ ɢɥɢ ɨɛɨɛɳɟɧɢɹ ɧɟɤɨɬɨɪɵɯ ɷɥɟɦɟɧɬɨɜ (ɢɥɢ ɤɥɚɫɫɨɜ, ɢɥɢ 
ɨɬɧɨɲɟɧɢɣ).  
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 ɒɉɈ ɞɨɥɠɟɧ ɢɧɬɭɢɬɢɜɧɨ ɢɥɥɸɫɬɪɢɪɨɜɚɬɶɫɹ ɢ ɭɥɚɜɥɢɜɚɬɶ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ “ɛɚɡɨɜɵɟ” ɩɨɧɹɬɢɹ 
ɨɛɥɚɫɬɢ.  

 ɒɉɈ ɦɨɠɟɬ ɱɚɫɬɨ ɫɨɡɞɚɜɚɬɶɫɹ ɢɡ ɧɟɮɨɪɦɚɥɶɧɵɯ ɢɥɢ ɭɩɪɨɳɟɧɧɵɯ ɫɯɟɦ, ɢɫɩɨɥɶɡɭɟɦɵɯ ɷɤɫɩɟɪɬɚɦ ɜ 
ɷɬɨɣ ɨɛɥɚɫɬɢ, ɜɦɟɫɬɟ ɫ ɩɨɞɞɟɪɠɤɨɣ ɞɪɭɝɨɝɨ ɞɨɩɭɫɤɚɸɳɟɝɨ ɩɨɜɬɨɪɧɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɒɉɈ ɢɥɢ 
ɷɬɚɥɨɧɧɨɣ ɨɧɬɨɥɨɝɢɢ ɢ ɦɟɬɨɞɨɥɨɝɢɣ ɞɥɹ ɚɧɚɥɢɡɚ ɨɧɬɨɥɨɝɢɢ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ [McGuinness, 2006], 
[Moore, 2002], [ Sagri, 2005].  

 ɒɉɈ ɦɨɠɟɬ ɩɨɯɨɞɢɬɶ ɧɚ ɫɯɟɦɵ ɛɚɡ ɞɚɧɧɵɯ, ɧɨ ɲɚɛɥɨɧ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɷɬɚɥɨɧɧɨɣ 
ɨɧɬɨɥɨɝɢɢ, ɢ ɢɦɟɟɬ ɨɛɳɢɣ ɯɚɪɚɤɬɟɪ, ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɤɨɧɫɬɪɭɤɰɢɢ ɫɢɫɬɟɦɵ ДMcGuinness, 2006], [Moore, 
2002], [Gangemi, 2007]. 

 

Ɋɢɫ. 1. ɒɉɈ ɇɨɪɦɚ ↔ ɋɥɭɱɚɣ 

 ɂɛɥɦɹɲɠɨɣɠ 

Ȼɵɥɚ ɨɛɨɫɧɨɜɚɧɚ ɚɤɬɭɚɥɶɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɲɚɛɥɨɧɨɜ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɨɧɬɨɥɨɝɢɢ ɞɥɹ ɢɧɠɟɧɟɪɢɢ 
ɩɪɚɜɨɜɵɯ ɡɧɚɧɢɣ (ɂɉɁ). Ⱦɥɹ ɧɟɤɨɬɨɪɵɯ ɭɧɢɜɟɪɫɚɥɶɧɵɯ ɜɚɪɢɚɧɬɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɒɉɈ ɞɥɹ ɂɉɁ, ɛɵɥɢ 
ɩɪɢɜɟɞɟɧɵ ɪɟɲɟɧɢɹ ɩɨ ɨɛɨɫɧɨɜɚɧɢɸ ɢ ɦɨɞɟɥɢɪɨɜɚɧɢɸ. ɉɪɢɜɟɞɟɧ ɩɪɢɦɟɪ ɒɉɈ ɇɨɪɦɚ ↔ ɋɥɭɱɚɣ, 
ɩɨɤɚɡɚɧɚ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɒɉɈ ɩɪɢ ɪɚɛɨɬɟ ɫ ɩɪɚɜɨɜɨɣ ɨɛɥɚɫɬɶɸ. 
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ɊɋɉɀɅɍ ɌɉɂȿȻɈɃɚ ɘɆɀɅɍɋɉɈɈɉȾɉ ɇɉɂȾȻ  
ɃɈɍɀɆɆɀɅɍɎȻɆɗɈɖɐ ɋɉȼɉɍɉȽ (ɘɇɃɋ)  

Ƚɣɭɛɦɣɤ ɚɴɠɨɥɩ 

Aɧɧɨɬɚɰɢɹ: ȼ ɪɚɛɨɬɟ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɩɪɨɟɤɬ ɩɨ ɪɚɡɜɢɬɢɸ ɷɥɟɤɬɪɨɧɧɨɝɨ ɦɨɡɝɚ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɵɯ 

ɪɨɛɨɬɨɜ. ɉɪɨɟɤɬ ɛɚɡɢɪɭɟɬɫɹ ɧɚ ɨɫɧɨɜɟ ɧɨɜɨɝɨ ɬɢɩɚ ɧɟɣɪɨɧɧɵɯ ɫɟɬɟɣ - ɦɧɨɝɨɦɟɪɧɵɯ ɪɟɰɟɩɬɨɪɧɨ - 

ɷɮɮɟɤɬɨɪɧɵɯ ɧɟɣɪɨɧɧɵɯ ɪɚɫɬɭɳɢɯ ɫɟɬɟɣ. 

Kɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɷɥɟɤɬɪɨɧɧɵɣ ɦɨɡɝ, ɦɧɨɝɨɦɟɪɧɵɟ ɪɟɰɟɩɬɨɪɧɨ - ɷɮɮɟɤɬɨɪɧɵɟ ɧɟɣɪɨɧɧɵɟ ɪɚɫɬɭɳɢɟ 
ɫɟɬɢ.  

Ƚɝɠɟɠɨɣɠ 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɜ ɦɢɪɟ ɢɞɟɬ ɛɭɪɧɨɟ ɪɚɡɜɢɬɢɟ ɪɨɛɨɬɨɜ ɢ ɪɨɛɨɬɢɡɢɪɨɜɚɧɧɵɯ ɭɫɬɪɨɣɫɬɜ. əɧ ɉɢɪɫɨɧ, 

ɨɞɢɧ ɢɡ ɫɚɦɵɯ ɢɡɜɟɫɬɧɵɯ ɛɪɢɬɚɧɫɤɢɯ ɮɭɬɭɪɨɥɨɝɨɜ, ɭɬɜɟɪɠɞɚɟɬ: ɝɨɞ 2015-ɣ. ȼ ɛɵɬɭ ɜ ɤɚɱɟɫɬɜɟ ɩɪɢɫɥɭɝɢ 
ɛɭɞɭɬ ɩɨɜɫɟɦɟɫɬɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɞɨɦɚɲɧɢɟ ɪɨɛɨɬɵ; ɝɨɞ 2018-ɣ. ɂɫɤɭɫɫɬɜɟɧɧɵɣ ɢɧɬɟɥɥɟɤɬ ɩɨɥɭɱɢɬ 
ɇɨɛɟɥɟɜɫɤɭɸ ɩɪɟɦɢɸ; ɝɨɞ 2020-ɣ. ɗɥɟɤɬɪɨɧɧɵɟ ɮɨɪɦɵ ɠɢɡɧɢ ɩɨɥɭɱɚɬ ɤɨɧɫɬɢɬɭɰɢɨɧɧɵɟ ɩɪɚɜɚ; ɝɨɞ 2025-

ɣ. ȼ ɪɚɡɜɢɜɚɸɳɢɯɫɹ ɫɬɪɚɧɚɯ ɛɭɞɟɬ ɛɨɥɶɲɟ ɪɨɛɨɬɨɜ, ɱɟɦ ɥɸɞɟɣ; ɝɨɞ 2030-ɣ. Ɋɨɛɨɬɵ ɢ ɮɢɡɢɱɟɫɤɢ, ɢ 
ɭɦɫɬɜɟɧɧɨ ɩɪɟɜɡɨɣɞɭɬ ɥɸɞɟɣ Д1Ж. Ⱦɥɹ ɬɨɝɨ ɱɬɨɛɵ ɧɟ ɩɪɨɢɡɨɲɥɨ ɭɦɫɬɜɟɧɧɨɝɨ ɩɪɟɜɨɫɯɨɞɫɬɜɚ ɪɨɛɨɬɨɜ ɧɚɞ 
ɱɟɥɨɜɟɤɨɦ, ɭɱɟɧɵɟ ɪɚɛɨɬɚɸɬ ɧɚɞ ɢɞɟɟɣ ɫɢɦɛɢɨɡɚ ɦɨɡɝɚ ɱɟɥɨɜɟɤɚ ɫ ɤɨɦɩɶɸɬɟɪɨɦ, ɚ ɜɟɪɧɟɟ ɫ ɜɫɟɦɢɪɧɨɣ 
ɫɟɬɶɸ ɤɨɦɩɶɸɬɟɪɨɜ.  Ⱥɦɟɪɢɤɚɧɫɤɢɟ ɭɱɟɧɵɟ Ɍ.Ƚɨɪɞɨɧ ɢ Ɉ.ɏɚɥɦɟɪ ɩɪɟɞɩɨɥɚɝɚɸɬ, ɱɬɨ ɷɬɚ ɢɞɟɹ ɫɢɦɛɢɨɡɚ 
ɞɨɥɠɧɚ ɪɟɚɥɢɡɨɜɚɬɶɫɹ ɨɤɨɥɨ 2015 ɝɨɞɚ. ȼɢɤɬɨɪ Ɇɢɯɚɣɥɨɜɢɱ Ƚɥɭɲɤɨɜ  ɩɪɨɝɧɨɡɢɪɨɜɚɥ  2020 ɝɨɞ. ɇɚ ɦɨɣ 
ɜɡɝɥɹɞ,  ɷɬɨɬ ɩɪɨɝɧɨɡ ɛɨɥɟɟ ɪɟɚɥɟɧ. Ɉɞɧɚɤɨ ɬɟɦɩɵ ɪɚɡɜɢɬɢɹ ɧɚɭɤɢ ɨɩɟɪɟɠɚɸɬ ɥɸɛɵɟ,  ɞɚɠɟ ɫɚɦɵɟ 
ɫɦɟɥɵɟ ɩɪɨɝɧɨɡɵ.  
Ʉɚɤ ɫɬɚɥɨ ɢɡɜɟɫɬɧɨ, ɜ Ƚɨɧɤɨɧɝɟ ɜ ɫɨɜɟɬɟ ɞɢɪɟɤɬɨɪɨɜ ɜɟɧɱɭɪɧɨɝɨ ɮɨɧɞɚ Deep Knowledge Ventures (DKV) 

ɪɚɛɨɬɚɟɬ ɢɫɤɭɫɫɬɜɟɧɧɵɣ ɢɧɬɟɥɥɟɤɬ VITAL (Validating Investment Tool for Advancing Life Sciences). ɗɬɨ 
ɫɚɦɨɨɛɭɱɚɸɳɚɹɫɹ ɩɪɨɝɪɚɦɦɚ, ɤɨɬɨɪɚɹ ɫɩɨɫɨɛɧɚ ɞɚɜɚɬɶ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɢɧɜɟɫɬɢɰɢɹɦ ɜ ɫɟɤɬɨɪ life 

science [2].  

ȼ ɦɢɪɟ ɧɚ ɪɟɲɟɧɢɟ ɩɪɨɛɥɟɦɵ ɫɨɡɞɚɧɢɹ ɩɨɥɧɨɰɟɧɧɨɝɨ ɢɫɤɭɫɫɬɜɟɧɧɨɝɨ ɢɧɬɟɥɥɟɤɬɚ ɜɤɥɚɞɵɜɚɸɬɫɹ 
ɨɝɪɨɦɧɵɟ ɫɪɟɞɫɬɜɚ: Human Brain Project ɩɪɨɟɤɬ ɡɚɤɚɡɚɧ ɩɪɚɜɢɬɟɥɶɫɬɜɨɦ ɋɒȺ. Ɉɛɴɟɦ ɮɢɧɚɧɫɢɪɨɜɚɧɢɹ - 
1 ɦɥɪɞ. ɟɜɪɨ ɧɚ 2012-2023. ɂɫɬɨɱɧɢɤ ɮɢɧɚɧɫɢɪɨɜɚɧɢɹ - ɒɜɟɣɰɚɪɫɤɨɟ ɩɪɚɜɢɬɟɥɶɫɬɜɨ, ɝɪɚɧɬɵ ȿɜɪɨɫɨɸɡɚ. 
ɉɪɨɟɤɬ SpiNNaker - Spiking Neural Network Architecture. Ɇɚɧɱɟɫɬɟɪɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ, ɍɧɢɜɟɪɫɢɬɟɬ 
ɋɚɭɬɝɟɦɩɬɨɧɚ (ȼɟɥɢɤɨɛɪɢɬɚɧɢɹ). ɂɫɬɨɱɧɢɤ ɮɢɧɚɧɫɢɪɨɜɚɧɢɹ - EPSRC (Engineering and Physical Sciences 

Research Council). Ɉɛɴɟɦ ɮɢɧɚɧɫɢɪɨɜɚɧɢɹ £ 2.5Ц ɧɚ 2005-2010 ɢ ɟɳɟ £ 2.5Ц ɧɚ 2010-2014. ɉɪɨɟɤɬ 

NeuroGrid - Grid technology for neurosciences. IBM, ɋɬɷɧɞɮɨɪɞɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ ɢ ɞɪ. (ɋɒȺ). ɂɫɬɨɱɧɢɤ 

ɮɢɧɚɧɫɢɪɨɜɚɧɢɹ - NSF (National Science Foundation), NIH (National Inst of Health). Ɉɛɴɟɦ ɮɢɧɚɧɫɢɪɨɜɚɧɢɹ 

$ 4,9 ɦɥɧ. ɉɪɨɟɤɬ BrainScaleS - Brain-inspired multiscale computation in neuromorphic hybrid systems, 18 

ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɯ ɝɪɭɩɩ (ɜ ɬ.ɱ. 13 ɭɧɢɜɟɪɫɢɬɟɬɨɜ)  ɢɡ 10 ɟɜɪɨɩɟɣɫɤɢɯ ɫɬɪɚɧ. ɂɫɬɨɱɧɢɤ ɮɢɧɚɧɫɢɪɨɜɚɧɢɹ 
ɝɪɚɧɬ ȿɜɪɨɫɨɸɡɚ. Ɉɛɴɟɦ ɮɢɧɚɧɫɢɪɨɜɚɧɢɹ € 8 500 000 ɫɧɚɱɚɥɚ, ɩɥɸɫ € 700 000 ɜ ɩɪɨɞɨɥɠɟɧɢɟ.   2005-

2010 - ɩɪɨɟɤɬ FACETS, ɫ 2011 – 2014 BrainScaleS. 

ɉɪɨɟɤɬ SyNAPSE - Systems of Neuromorphic  Adaptive Plastic Scalable Electronics. IBM, Hughes Research 

LКЛЬ, HP, ɜɟɞɭɳɢɟ ɭɧɢɜɟɪɫɢɬɟɬɵ: Ʉɨɥɭɦɛɢɣɫɤɢɣ, Ʉɨɪɧɟɥɶɫɤɢɣ ɢ ɞɪ. (ɋɒȺ). ɂɫɬɨɱɧɢɤ ɮɢɧɚɧɫɢɪɨɜɚɧɢɹ -  

DARPA (Defense  Advanced Research Projects Agency), IBM. Ɉɛɴɟɦ ɮɢɧɚɧɫɢɪɨɜɚɧɢɹ 2009-2016: $ 102 ɦɥɧ. 

IBM ɩɪɟɞɫɬɚɜɢɥɚ SyNapse — ɱɢɩ, ɤɨɬɨɪɵɣ ɪɚɛɨɬɚɟɬ ɩɨ ɬɨɦɭ ɠɟ ɩɪɢɧɰɢɩɭ, ɱɬɨ ɢ ɦɨɡɝ ɱɟɥɨɜɟɤɚ. SyNapse 

ɫɬɚɥ ɜɨɡɦɨɠɧɵɦ ɛɥɚɝɨɞɚɪɹ ɞɨɫɬɢɠɟɧɢɹɦ ɜ ɨɛɥɚɫɬɢ ɤɨɦɩɶɸɬɟɪɧɨɣ ɷɥɟɤɬɪɨɧɢɤɢ ɢ ɧɟɜɪɨɥɨɝɢɢ. SyNapse — 

ɷɬɨ ɩɨɩɵɬɤɚ ɫɨɡɞɚɬɶ «ɩɨɥɧɨɰɟɧɧɵɣ ɢɫɤɭɫɫɬɜɟɧɧɵɣ ɢɧɬɟɥɥɟɤɬ», ɨɫɭɳɟɫɬɜɥɹɹ ɢɦɢɬɚɰɢɸ ɜ ɨɞɧɨɦ ɱɢɩɟ 

ɨɞɧɨɜɪɟɦɟɧɧɭɸ ɪɚɛɨɬɭ ɥɟɜɨɝɨ ɢ ɩɪɚɜɨɝɨ ɩɨɥɭɲɚɪɢɣ ɱɟɥɨɜɟɱɟɫɤɨɝɨ ɦɨɡɝɚ. Ⱦɪɭɝɢɦɢ ɫɥɨɜɚɦɢ, IBM 
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ɩɵɬɚɟɬɫɹ ɫɨɡɞɚɬɶ ɤɨɦɩɶɸɬɟɪ, ɤɨɬɨɪɵɣ ɞɭɦɚɟɬ ɜ ɬɨɱɧɨɫɬɢ, ɤɚɤ ɱɟɥɨɜɟɤ [3].  

ɗɬɨɬ ɩɨɞɯɨɞ ɤ ɫɨɡɞɚɧɢɸ ɩɨɥɧɨɰɟɧɧɨɝɨ ɢɫɤɭɫɫɬɜɟɧɧɨɝɨ ɢɧɬɟɥɥɟɤɬɚ ɩɟɪɟɤɥɢɤɚɟɬɫɹ ɫ ɧɚɲɢɦ ɩɪɨɟɤɬɨɦ 
ɪɚɡɪɚɛɨɬɤɢ ɷɥɟɤɬɪɨɧɧɨɝɨ ɦɨɡɝɚ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɵɯ ɪɨɛɨɬɨɜ (ɘɇɃɋ), ɫɢɫɬɟɦ ɭɩɪɚɜɥɟɧɢɹ ɢ ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ 
ɫɢɫɬɟɦ ɫ ɨɞɧɨɪɨɞɧɨɣ, ɦɧɨɝɨɫɜɹɡɧɨɣ, ɦɧɨɝɨɦɟɪɧɨɣ, ɧɟɣɪɨɩɨɞɨɛɧɨɣ, ɚɤɬɢɜɧɨɣ, ɚɫɫɨɰɢɚɬɢɜɧɨɣ, ɪɚɫɬɭɳɟɣ 
ɫɬɪɭɤɬɭɪɨɣ (ɈɆɆȺȺɇɊɋ).  ȼ ɩɪɨɟɤɬɟ ɪɟɲɟɧɢɟ ɷɬɨɣ ɩɪɨɛɥɟɦɵ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɡɚ ɫɱɟɬ ɬɨɝɨ, ɱɬɨ ɫɨɡɞɚɧ 
ɧɨɜɵɣ ɬɢɩ ɧɟɣɪɨɧɧɵɯ ɫɟɬɟɣ, ɤɨɬɨɪɵɟ ɧɟ ɢɦɟɸɬ ɚɧɚɥɨɝɚ. ɋɨɡɞɚɧɚ ɬɟɨɪɢɹ ɢ ɦɟɬɨɞɨɥɨɝɢɹ ɪɚɡɪɚɛɨɬɤɢ 
ɫɢɫɬɟɦ ɢɫɤɭɫɫɬɜɟɧɧɨɝɨ ɢɧɬɟɥɥɟɤɬɚ, ɩɪɨɜɟɞɟɧɨ  ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɢ  ɬɟɫɬɢɪɨɜɚɧɢɟ ɜɢɪɬɭɚɥɶɧɨɝɨ 
ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɨɝɨ ɪɨɛɨɬɚ. Ɉɫɬɚɬɨɱɧɚɹ ɫɬɨɢɦɨɫɬɶ ɪɚɡɪɚɛɨɬɤɢ ɫɨɫɬɚɜɥɹɟɬ ɩɪɢɦɟɪɧɨ $ 50 000 ɧɚ 1 ɝɨɞ.  
ɇɢɡɤɚɹ ɫɬɨɢɦɨɫɬɶ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ ɨɛɴɹɫɧɹɟɬɫɹ ɜɵɫɨɤɨɣ ɨɞɧɨɪɨɞɧɨɫɬɶɸ ɷɥɟɦɟɧɬɨɜ ɢ ɩɪɨɫɬɨɣ 
ɦɚɬɪɢɱɧɨɣ ɫɬɪɭɤɬɭɪɨɣ ɚɧɚɥɢɡɚ, ɫɢɧɬɟɡɚ  ɢ ɧɚɤɨɩɥɟɧɢɹ (ɡɚɩɨɦɢɧɚɧɢɹ) ɢɧɮɨɪɦɚɰɢɢ. 

 Ɋɫɩɠɥɭ ɘɇɃɋ 

ȼ ɨɫɧɨɜɭ ɩɪɨɟɤɬɚ ɩɨɥɨɠɟɧ ɧɨɜɵɣ ɬɢɩ ɧɟɣɪɨɧɧɵɯ ɫɟɬɟɣ ɢ ɬɟɨɪɢɹ ɢɫɤɭɫɫɬɜɟɧɧɨɝɨ ɢɧɬɟɥɥɟɤɬɚ (Ɍɂɂ). Ɍɂɂ 
ɜɤɥɸɱɚɟɬ ɭɱɟɧɢɟ ɨ ɧɟɣɪɨɩɨɞɨɛɧɵɯ ɷɥɟɦɟɧɬɚɯ ɢ ɦɧɨɝɨɦɟɪɧɵɯ ɧɟɣɪɨɩɨɞɨɛɧɵɯ ɪɚɫɬɭɳɢɯ ɫɟɬɹɯ, ɜɪɟɦɟɧɧɨɣ 
ɢ ɞɨɥɝɨɜɪɟɦɟɧɧɨɣ ɩɚɦɹɬɢ, ɭɱɟɧɢɟ ɨ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ «ɦɨɡɝɚ» ɫɢɫɬɟɦ ɫ ɢɫɤɭɫɫɬɜɟɧɧɵɦ 
ɢɧɬɟɥɥɟɤɬɨɦ, ɨ ɫɟɧɫɨɪɧɨɣ ɫɢɫɬɟɦɟ, ɦɨɞɭɥɢɪɭɸɳɟɣ ɫɢɫɬɟɦɟ, ɦɨɬɨɪɧɨɣ ɫɢɫɬɟɦɟ, ɭɫɥɨɜɧɨɦ ɢ ɛɟɡɭɫɥɨɜɧɨɦ 
ɪɟɮɥɟɤɫɚɯ, ɪɟɮɥɟɤɬɨɪɧɨɣ ɞɭɝɟ, ɦɨɬɢɜɚɰɢɢ, ɰɟɥɟɧɚɩɪɚɜɥɟɧɧɨɦ ɩɨɜɟɞɟɧɢɢ, ɨ «ɦɵɲɥɟɧɢɢ», «ɫɨɡɧɚɧɢɢ», 
«ɩɨɞɫɨɡɧɚɧɢɢ ɢ ɢɫɤɭɫɫɬɜɟɧɧɨɣ ɥɢɱɧɨɫɬɢ, ɮɨɪɦɢɪɭɟɦɨɣ ɜ ɪɟɡɭɥɶɬɚɬɟ ɨɛɭɱɟɧɢɹ ɢ ɜɨɫɩɢɬɚɧɢɹ». ȼ ɨɫɧɨɜɟ 
ɬɟɨɪɢɢ  ɢɫɤɭɫɫɬɜɟɧɧɨɝɨ ɢɧɬɟɥɥɟɤɬɚ ɥɟɠɢɬ ɚɧɚɥɨɝɢɹ ɫ ɧɟɪɜɧɨɣ ɫɢɫɬɟɦɨɣ ɱɟɥɨɜɟɤɚ  [4,5].  

Ɍɟɨɪɢɹ ɢɫɤɭɫɫɬɜɟɧɧɨɝɨ ɢɧɬɟɥɥɟɤɬɚ ɜɤɥɸɱɚɟɬ ɧɨɜɭɸ ɬɟɯɧɨɥɨɝɢɸ ɪɚɡɪɚɛɨɬɤɢ ɷɥɟɤɬɪɨɧɧɨɝɨ ɦɨɡɝɚ 
ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɵɯ ɫɢɫɬɟɦ ɢ ɪɨɛɨɬɨɜ. Ɍɟɯɧɨɥɨɝɢɹ ɫɨɡɞɚɧɚ ɧɚ ɛɚɡɟ ɨɞɧɨɪɨɞɧɨɣ, ɚɤɬɢɜɧɨɣ, 
ɦɧɨɝɨɦɟɪɧɨɣ, ɪɟɰɟɩɬɨɪɧɨ-ɷɮɮɟɤɬɨɪɧɨɣ ɧɟɣɪɨɩɨɞɨɛɧɨɣ ɪɚɫɬɭɳɟɣ ɫɟɬɢ, ɤɨɬɨɪɚɹ ɚɧɚɥɨɝɢɱɧɚ 
ɟɫɬɟɫɬɜɟɧɧɵɦ ɧɟɣɪɨɧɧɵɦ ɫɟɬɹɦ ɦɨɡɝɚ ɱɟɥɨɜɟɤɚ. Ɍɟɯɧɨɥɨɝɢɹ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɫɨɡɞɚɧɢɹ  ɷɥɟɤɬɪɨɧɧɨɝɨ 
ɦɨɡɝɚ ɪɨɛɨɬɨɜ  ɪɚɡɥɢɱɧɨɝɨ ɩɪɢɦɟɧɟɧɢɹ ɢ ɪɨɛɨɬɨɜ ɚɧɞɪɨɢɞɨɜ ɫ ɢɧɬɟɥɥɟɤɬɨɦ ɪɚɜɧɵɦ ɢɧɬɟɥɥɟɤɬɭ ɱɟɥɨɜɟɤɚ, 

ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɵɯ ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ ɫɢɫɬɟɦ ɫ ɧɨɜɨɣ ɚɫɫɨɰɢɚɬɢɜɧɨɣ  ɧɟ  ɮɨɧ-ɧɟɣɦɚɧɨɜɫɤɨɣ  ɚɪɯɢɬɟɤɬɭɪɨɣ. 
ȼ ɩɟɪɫɩɟɤɬɢɜɟ ɩɨɥɭɱɟɧɢɟ ɢɫɤɭɫɫɬɜɟɧɧɨɝɨ ɢɧɬɟɥɥɟɤɬɚ ɩɪɟɜɵɲɚɸɳɟɝɨ ɢɧɬɟɥɥɟɤɬ ɱɟɥɨɜɟɤɚ. 
ɇɨɜɚɹ ɬɟɯɧɨɥɨɝɢɹ ɩɨɡɜɨɥɹɟɬ ɨɛɴɟɞɢɧɢɬɶ ɮɢɡɢɱɟɫɤɢɣ ɢ ɜɢɪɬɭɚɥɶɧɵɣ  ɦɢɪɵ ɜ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɵɯ ɫɢɫɬɟɦɚɯ. 
Ɍɚɤɨɣ ɩɨɞɯɨɞ ɞɚɟɬ ɨɫɧɨɜɚɧɢɟ ɞɥɹ ɪɚɡɜɢɬɢɹ ɢ ɦɚɫɫɨɜɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ ɩɪɨɞɜɢɧɭɬɵɯ ɠɢɜɭɱɢɯ ɪɨɛɨɬɨɜ 
ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɵɯ ɫɢɫɬɟɦ ɭɩɪɚɜɥɟɧɢɹ ɢ ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ ɫɢɫɬɟɦ ɫ ɨɞɧɨɪɨɞɧɨɣ, ɦɧɨɝɨɫɜɹɡɧɨɣ, 
ɦɧɨɝɨɦɟɪɧɨɣ, ɚɤɬɢɜɧɨɣ, ɚɫɫɨɰɢɚɬɢɜɧɨɣ, ɧɟɣɪɨɩɨɞɨɛɧɨɣ, ɪɚɫɬɭɳɟɣ ɫɬɪɭɤɬɭɪɨɣ, ɜɵɩɨɥɧɹɸɳɟɣ ɨɩɟɪɚɰɢɢ ɜ 
ɪɟɠɢɦɟ ɦɚɫɫɨɜɨɝɨ ɩɚɪɚɥɥɟɥɢɡɦɚ ɩɨɞɨɛɧɨ ɪɚɛɨɬɟ ɦɨɡɝɚ ɱɟɥɨɜɟɤɚ. 

ɑɠɦɷ ɪɫɩɠɥɭɛ ɘɇɃɋ 

ɐɟɥɶ ɩɪɨɟɤɬɚ:  ɋɨɡɞɚɧɢɟ ɷɥɟɤɬɪɨɧɧɨɝɨ ɦɨɡɝɚ ɞɥɹ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɵɯ ɫɢɫɬɟɦ ɢ ɪɨɛɨɬɨɜ, ɤɨɬɨɪɵɟ ɦɨɝɥɢ ɛɵ 
ɩɨɧɢɦɚɬɶ ɱɟɥɨɜɟɤɚ ɢ ɩɨɥɧɨɫɬɶɸ ɡɚɦɟɧɹɬɶ ɟɝɨ ɜ ɪɭɬɢɧɧɨɦ ɬɪɭɞɟ ɢɥɢ ɜ ɨɩɚɫɧɵɯ ɦɟɫɬɚɯ.  
ɗɥɟɤɬɪɨɧɧɵɣ ɦɨɡɝ ɦɨɠɟɬ ɩɪɢɦɟɧɹɬɶɫɹ ɜ ɥɸɛɨɣ ɫɮɟɪɟ ɪɨɛɨɬɨɬɟɯɧɢɤɢ, ɨɬ ɢɝɪɭɲɟɤ ɞɨ ɫɥɨɠɧɵɯ ɦɨɛɢɥɶɧɵɯ 
ɨɛɴɟɤɬɨɜ. ɂɥɢ ɩɪɨɫɬɨ ɛɵɬɶ  ɜɢɪɬɭɚɥɶɧɵɦ ɞɭɦɚɸɳɢɦ ɩɨɦɨɳɧɢɤɨɦ ɜɧɭɬɪɢ ɨɛɵɱɧɨɝɨ ɤɨɦɩɶɸɬɟɪɚ ɢɥɢ 
ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɨɣ ɫɢɫɬɟɦɨɣ ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɨɛɪɚɡɨɜ, ɫɢɫɬɟɦɨɣ ɩɨɢɫɤɚ ɢɧɮɨɪɦɚɰɢɢ ɜ 
ɫɜɟɪɯɛɨɥɶɲɢɯ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɛɚɡɚɯ ɢ ɩɪ. ɗɥɟɤɬɪɨɧɧɵɣ ɦɨɡɝ ɩɨɬɟɧɰɢɚɥɶɧɨ ɜ ɫɨɫɬɚɜɟ ɪɨɛɨɬɚ ɦɨɠɟɬ 
ɪɟɲɚɬɶ ɜɫɟ ɡɚɞɚɱɢ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɪɨɛɨɬɚ-ɝɭɦɚɧɨɢɞɚ, ɚ ɢɦɟɧɧɨ: ɭɱɢɬɶɫɹ ɧɚ ɨɩɵɬɟ, ɨɛɧɚɪɭɠɢɬɶ 
ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ ɢ ɪɚɡɪɚɛɚɬɵɜɚɬɶ ɝɢɩɨɬɟɡɵ, ɚ ɬɚɤɠɟ ɨɪɢɟɧɬɢɪɨɜɚɬɶɫɹ ɜ ɩɪɨɫɬɪɚɧɫɬɜɟ; «ɩɨɧɢɦɚɬɶ» 
ɱɟɥɨɜɟɱɟɫɤɭɸ ɪɟɱɶ;  ɜɵɩɨɥɧɹɬɶ ɞɟɣɫɬɜɢɹ ɩɨ ɩɪɨɫɶɛɟ ɩɨɥɶɡɨɜɚɬɟɥɹ;  ɯɨɞɢɬɶ, ɛɟɝɚɬɶ, ɩɪɵɝɚɬɶ ɢ ɬ.ɞ.  

Ⱦɦɛɝɨɶɠ ɸɦɠɧɠɨɭɶ ɥɩɨɱɠɪɱɣɣ ɪɫɩɠɥɭɛ ɘɇɃɋ 

Ƚɥɚɜɧɵɟ ɷɥɟɦɟɧɬɵ ɤɨɧɰɟɩɰɢɢ: ɞɜɨɢɱɧɨɟ ɤɨɞɢɪɨɜɚɧɢɟ ɢɧɮɨɪɦɚɰɢɢ; ɭɩɪɚɜɥɟɧɢɟ ɞɟɣɫɬɜɢɹɦɢ ɢ ɩɪɢɟɦɨɦ 
ɢɧɮɨɪɦɚɰɢɢ - ɨɛɭɱɟɧɢɟ (ɨɬɫɭɬɫɬɜɢɟ ɩɪɨɝɪɚɦɦɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ); ɩɪɢɧɰɢɩ ɯɪɚɧɟɧɢɹ ɢɧɮɨɪɦɚɰɢɢ - 
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ɚɤɬɢɜɧɚɹ, ɧɟɣɪɨɩɨɞɨɛɧɚɹ, ɚɫɫɨɰɢɚɬɢɜɧɚɹ ɩɚɦɹɬɶ (ɚɧɚɥɨɝ ɦɨɡɝ ɱɟɥɨɜɟɤɚ); ɩɪɢɧɰɢɩ ɩɚɪɚɥɥɟɥɶɧɨɣ 
ɨɪɝɚɧɢɡɚɰɢɢ ɨɛɪɚɛɨɬɤɢ ɢɧɮɨɪɦɚɰɢɢ, ɫɨɝɥɚɫɧɨ ɤɨɬɨɪɨɦɭ ɨɩɟɪɚɰɢɢ ɧɚɞ ɢɧɮɨɪɦɚɰɢɟɣ ɩɪɨɜɨɞɹɬɫɹ ɩɨ ɜɫɟɦɭ 
ɨɛɴɟɦɭ ɩɚɦɹɬɢ ɨɞɧɨɜɪɟɦɟɧɧɨ (ɚɧɚɥɨɝ ɦɨɡɝ ɱɟɥɨɜɟɤɚ). 

ɏɮɨɥɱɣɩɨɛɦɷɨɛɺ ɬɰɠɧɛ ɸɦɠɥɭɫɩɨɨɩɞɩ ɧɩɢɞɛ ɫɩɜɩɭɩɝ  
ȼ ɪɚɛɨɬɚɯ ɮɢɡɢɨɥɨɝɨɜ Ⱥ.Ɋ. Ʌɭɪɢɹ, ȿ.ɇ. ɋɨɤɨɥɨɜɚ Д6,7Ж ɢ ɞɪ. ɫ ɩɨɡɢɰɢɢ ɫɢɫɬɟɦɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ 
ɮɭɧɤɰɢɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɦɨɡɝɚ ɜɵɞɟɥɹɸɬ ɬɪɢ ɨɫɧɨɜɧɵɯ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɛɥɨɤɚ: ɛɥɨɤ ɩɪɢɟɦɚ ɢ 
ɩɟɪɟɪɚɛɨɬɤɢ ɫɟɧɫɨɪɧɨɣ ɢɧɮɨɪɦɚɰɢɢ – ɫɟɧɫɨɪɧɵɟ ɫɢɫɬɟɦɵ (ɚɧɚɥɢɡɚɬɨɪɵ); ɛɥɨɤ ɦɨɞɭɥɹɰɢɢ, ɚɤɬɢɜɚɰɢɢ 
ɧɟɪɜɧɨɣ ɫɢɫɬɟɦɵ – ɦɨɞɭɥɢɪɭɸɳɢɟ ɫɢɫɬɟɦɵ (ɥɢɦɛɢɤɨ-ɪɟɬɢɤɭɥɹɪɧɵɟ ɫɢɫɬɟɦɵ) ɦɨɡɝɚ; ɛɥɨɤ 
ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ, ɡɚɩɭɫɤɚ ɢ ɤɨɧɬɪɨɥɹ ɩɨɜɟɞɟɧɱɟɫɤɢɯ ɚɤɬɨɜ – ɦɨɬɨɪɧɵɟ ɫɢɫɬɟɦɵ (ɞɜɢɝɚɬɟɥɶɧɵɣ 
ɚɧɚɥɢɡɚɬɨɪ). 
ɋɢɫɬɟɦɚ ɮɨɪɦɢɪɨɜɚɧɢɹ ɢɫɤɭɫɫɬɜɟɧɧɨɝɨ ɢɧɬɟɥɥɟɤɬɚ – «ɦɨɡɝ» ɫɢɫɬɟɦɵ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɚɤɬɢɜɧɭɸ, 
ɚɫɫɨɰɢɚɬɢɜɧɭɸ, ɨɞɧɨɪɨɞɧɭɸ ɫɬɪɭɤɬɭɪɭ – ɦɧɨɝɨɦɟɪɧɭɸ ɪɟɰɟɩɬɨɪɧɨ-ɷɮɮɟɤɬɨɪɧɭɸ ɧɟɣɪɨɩɨɞɨɛɧɭɸ 
ɪɚɫɬɭɳɭɸ ɫɟɬɶ, ɫɨɫɬɨɹɳɭɸ ɢɡ ɦɧɨɠɟɫɬɜɚ ɧɟɣɪɨɩɨɞɨɛɧɵɯ ɷɥɟɦɟɧɬɨɜ, ɫɜɹɡɚɧɧɵɯ ɫɢɧɚɩɬɢɱɟɫɤɢɦɢ ɫɜɹɡɹɦɢ. 
ɇɟɣɪɨɩɨɞɨɛɧɵɟ ɷɥɟɦɟɧɬɵ ɜɨɫɩɪɢɧɢɦɚɸɬ, ɚɧɚɥɢɡɢɪɭɸɬ, ɫɢɧɬɟɡɢɪɭɸɬ ɢ ɫɨɯɪɚɧɹɸɬ ɢɧɮɨɪɦɚɰɢɸ, 
ɩɨɡɜɨɥɹɸɬ ɫɢɫɬɟɦɟ ɩɨɡɧɚɜɚɬɶ, ɨɛɭɱɚɬɶɫɹ, ɦɵɫɥɢɬɶ ɥɨɝɢɱɟɫɤɢ, ɫɢɫɬɟɦɚɬɢɡɢɪɨɜɚɬɶ ɢ ɤɥɚɫɫɢɮɢɰɢɪɨɜɚɬɶ 
ɢɧɮɨɪɦɚɰɢɸ, ɧɚɯɨɞɢɬɶ ɜ ɧɟɣ ɫɜɹɡɢ, ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ, ɨɬɥɢɱɢɹ ɢ ɜɵɪɚɛɚɬɵɜɚɬɶ ɫɢɝɧɚɥɵ ɭɩɪɚɜɥɟɧɢɹ 
ɜɧɟɲɧɢɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ. 
Ɏɭɧɤɰɢɨɧɚɥɶɧɚɹ ɫɯɟɦɚ ɷɥɟɤɬɪɨɧɧɨɝɨ ɦɨɡɝɚ ɪɨɛɨɬɨɜ (ɪɢɫ.1) ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɚɫɫɨɰɢɚɬɢɜɧɭɸ, 
ɚɤɬɢɜɧɭɸ, ɦɚɬɪɢɱɧɭɸ ɫɪɟɞɭ. ɉɨ ɚɧɚɥɨɝɢɢ ɫ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɨɪɝɚɧɢɡɚɰɢɟɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɦɨɡɝɚ ɫɨɫɬɨɢɬ ɢɡ: 
ɭɫɬɪɨɣɫɬɜ ɜɨɫɩɪɢɹɬɢɹ ɢɧɮɨɪɦɚɰɢɢ (1); ɧɚɛɨɪɚ ɨɞɧɨɪɨɞɧɵɯ,  ɦɧɨɝɨɫɜɹɡɧɵɯ, ɦɧɨɝɨɦɟɪɧɵɯ, ɚɫɫɨɰɢɚɬɢɜɧɵɯ, 
ɚɤɬɢɜɧɵɯ, ɧɟɣɪɨɩɨɞɨɛɧɵɯ (ɈɆɆȺȺɇ) ɫɟɧɫɨɪɧɵɯ ɦɚɬɪɢɰ ɜɪɟɦɟɧɧɨɣ ɢ ɞɨɥɝɨɜɪɟɦɟɧɧɨɣ ɩɚɦɹɬɢ (2); ɧɚɛɨɪ 
ɈɆɆȺȺɇ ɦɨɞɭɥɢɪɭɸɳɢɯ ɦɚɬɪɢɰ (3); ɧɚɛɨɪɚ ɈɆɆȺȺɇ ɦɨɬɨɪɧɵɯ ɦɚɬɪɢɰ ɩɚɦɹɬɢ ɞɟɣɫɬɜɢɣ (4); 
ɢɫɩɨɥɧɢɬɟɥɶɧɵɟ ɦɟɯɚɧɢɡɦɵ (5).  

 

 

Ɋɢɫ.1. Ɏɭɧɤɰɢɨɧɚɥɶɧɚɹ ɫɯɟɦɚ ɨɪɝɚɧɢɡɚɰɢɢ «ɦɨɡɝɚ» ɫɢɫɬɟɦ ɫ ɢɫɤɭɫɫɬɜɟɧɧɵɦ ɢɧɬɟɥɥɟɤɬɨɦ 

ɋɟɧɫɨɪɧɵɟ ɫɢɫɬɟɦɵ (ɚɧɚɥɢɡɚɬɨɪɵ) ɦɨɡɝɚ (2). ȼ ɫɟɧɫɨɪɧɨɣ ɫɢɫɬɟɦɟ ɜ ɤɚɠɞɨɦ ɪɟɰɟɩɬɨɪɟ, 
ɜɨɡɞɟɣɫɬɜɭɸɳɢɣ ɮɢɡɢɱɟɫɤɢɣ ɮɚɤɬɨɪ (ɫɜɟɬ, ɡɜɭɤ, ɬɟɩɥɨ, ɞɚɜɥɟɧɢɟ), ɩɪɟɨɛɪɚɡɭɟɬɫɹ ɜ ɩɨɬɟɧɰɢɚɥ ɞɟɣɫɬɜɢɹ. 
Ⱥɧɚɥɢɡɚɬɨɪ – ɷɬɨ ɦɧɨɝɨɭɪɨɜɧɟɜɚɹ ɫɢɫɬɟɦɚ ɫ ɢɟɪɚɪɯɢɱɟɫɤɢɦ ɩɪɢɧɰɢɩɨɦ ɨɪɝɚɧɢɡɚɰɢɢ. ȼɡɚɢɦɨɨɬɧɨɲɟɧɢɹ 
ɦɟɠɞɭ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɦɢ ɭɪɨɜɧɹɦɢ ɚɧɚɥɢɡɚɬɨɪɨɜ ɩɨɫɬɪɨɟɧɵ ɩɨ ɩɪɢɧɰɢɩɭ «ɞɢɜɟɪɝɟɧɰɢɢ – 
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ɤɨɧɜɟɪɝɟɧɰɢɢ». Ɇɨɞɭɥɢɪɭɸɳɢɟ ɫɢɫɬɟɦɵ ɦɨɡɝɚ (3) ɹɜɥɹɸɬɫɹ ɚɩɩɚɪɚɬɨɦ, ɜɵɩɨɥɧɹɸɳɢɦ ɪɨɥɶ ɪɟɝɭɥɹɬɨɪɚ 
ɭɪɨɜɧɹ ɛɨɞɪɫɬɜɨɜɚɧɢɹ, ɬɚɤɠɟ ɨɫɭɳɟɫɬɜɥɹɸɳɢɦ ɢɡɛɢɪɚɬɟɥɶɧɭɸ ɦɨɞɭɥɹɰɢɸ ɢ ɚɤɬɭɚɥɢɡɚɰɢɸ ɩɪɢɨɪɢɬɟɬɚ 
ɬɨɣ ɢɥɢ ɢɧɨɣ ɮɭɧɤɰɢɢ. Ɇɨɬɨɪɧɵɟ (ɞɜɢɝɚɬɟɥɶɧɵɟ) ɫɢɫɬɟɦɵ ɦɨɡɝɚ (4). Ⱦɥɹ ɞɜɢɝɚɬɟɥɶɧɵɯ ɫɢɫɬɟɦ 
ɯɚɪɚɤɬɟɪɧɚ ɨɤɨɧɱɚɬɟɥɶɧɚɹ ɬɪɚɧɫɮɨɪɦɚɰɢɹ ɚɮɮɟɪɟɧɬɧɵɯ ɜɥɢɹɧɢɣ, ɧɚɩɪɚɜɥɟɧɧɚɹ ɧɚ ɛɵɫɬɪɟɣɲɢɣ ɜɵɯɨɞ 
ɚɮɮɟɪɟɧɬɧɵɯ ɜɨɡɛɭɠɞɟɧɢɣ ɧɚ ɩɟɪɢɮɟɪɢɸ, ɬ.ɟ. ɧɚ ɚɩɩɚɪɚɬɵ ɪɟɚɥɢɡɚɰɢɢ ɤɨɧɟɱɧɨɣ ɫɬɚɞɢɢ ɩɨɜɟɞɟɧɢɹ. 

Ƚɶɝɩɟɶ  

Ɉɬ ɢɡɜɟɫɬɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɩɪɟɞɥɚɝɚɟɦɚɹ ɬɟɯɧɨɥɨɝɢɹ 
ɨɬɥɢɱɚɟɬɫɹ ɧɨɜɵɦ ɬɢɩɨɦ ɧɟɣɪɨɫɟɬɢ (ɪɢɫ.2) ɢ ɧɨɜɨɣ 
ɧɟɬɪɚɞɢɰɢɨɧɧɨɣ ɧɟ ɮɨɧ-ɧɟɣɦɚɧɨɜɫɤɨɣ ɚɪɯɢɬɟɤɬɭɪɨɣ ɫɢɫɬɟɦɵ. 
ɉɪɟɢɦɭɳɟɫɬɜɚ ɩɪɟɞɥɚɝɚɟɦɨɣ ɬɟɯɧɨɥɨɝɢɢ - ɚɛɫɨɥɸɬɧɚɹ 
ɨɞɧɨɪɨɞɧɨɫɬɶ ɫɬɪɭɤɬɭɪɵ, ɦɚɫɫɨɜɵɣ ɩɚɪɚɥɥɟɥɢɡɦ, ɦɚɥɨɟ 
ɩɨɬɪɟɛɥɟɧɢɟ ɷɧɟɪɝɢɢ, ɫɜɟɪɯɛɵɫɬɪɨɞɟɣɫɬɜɢɟ. ɉɪɟɢɦɭɳɟɫɬɜɚ 
ɤɨɧɟɱɧɨɝɨ ɩɪɨɞɭɤɬɚ, ɩɪɨɢɡɜɨɞɢɦɨɝɨ ɩɨ ɩɪɟɞɥɚɝɚɟɦɨɣ ɬɟɯɧɨɥɨɝɢɢ 

ɜ ɫɪɚɜɧɟɧɢɢ ɫ ɩɪɨɞɭɤɬɚɦɢ, ɢɦɟɸɳɢɦɢɫɹ ɧɚ ɪɵɧɤɟ ɫɟɝɨɞɧɹ: 
Ɉɬɫɭɬɫɬɜɢɟ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ - ɫɢɫɬɟɦɚ ɪɟɲɚɟɬ ɩɨɫɬɚɜɥɟɧɧɵɟ 
ɡɚɞɚɱɢ ɫ ɩɨɦɨɳɶɸ ɨɛɭɱɟɧɢɹ ɢɥɢ ɫɚɦɨɨɛɭɱɟɧɢɹ, ɩɨɥɭɱɚɹ ɢ 
ɫɢɧɬɟɡɢɪɭɹ ɧɨɜɵɟ ɡɧɚɧɢɹ. ɋɜɟɪɯɛɵɫɬɪɨɞɟɣɫɬɜɢɟ  ɜɨɫɩɪɢɹɬɢɹ ɢ 
ɨɛɪɚɛɨɬɤɢ ɢɧɮɨɪɦɚɰɢɢ ɡɚ ɫɱɟɬ ɨɞɧɨɜɪɟɦɟɧɧɨɝɨ ɜɵɩɨɥɧɟɧɢɹ 
ɨɩɟɪɚɰɢɣ ɩɨ ɜɫɟɦɭ ɨɛɴɟɦɭ ɚɤɬɢɜɧɨɣ ɫɬɪɭɤɬɭɪɵ (ɩɚɦɹɬɢ). 
ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɤɨɧɟɱɧɨɝɨ ɩɪɨɞɭɤɬɚ, ɪɚɡɪɚɛɨɬɚɧɧɨɝɨ ɧɚ ɨɫɧɨɜɟ 
ɩɪɟɞɥɚɝɚɟɦɨɣ ɬɟɯɧɨɥɨɝɢɢ, ɩɨɡɜɨɥɢɬ ɡɚɦɟɧɢɬɶ ɥɸɞɟɣ ɧɚ ɪɚɛɨɬɚɯ, 
ɬɪɟɛɭɸɳɢɯ ɧɚɩɪɹɠɟɧɧɨɣ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ (ɧɚɩɪ., 
ɪɚɡɪɚɛɨɬɤɚ ɧɨɜɨɣ ɬɟɯɧɢɤɢ ɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɪɚɡɥɢɱɧɵɯ ɨɛɴɟɤɬɨɜ, 
ɚɧɚɥɢɬɢɱɟɫɤɚɹ ɞɟɹɬɟɥɶɧɨɫɬɶ, ɩɪɢɧɹɬɢɟ ɪɟɲɟɧɢɣ), ɜ ɭɩɪɚɜɥɟɧɢɢ 
ɫɜɟɪɯɫɥɨɠɧɵɦɢ ɫɢɫɬɟɦɚɦɢ (ɚɬɨɦɧɵɟ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ, 
ɚɜɢɚɬɪɚɧɫɩɨɪɬ ɢ ɬ.ɞ.). 
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A FORMAL SEMANTICS OF ADDITIONAL OPERATIONS  

OF MULTISET TABLE ALGEBRA 

Dmitriy Buy, Iryna Glushko 

Abstract: Signature of previously known multiset table algebra is filled up with new operations such as inner and 

outer joins, semi join and aggregate operations (Sum, Min, Max, Count, Avg). A formal mathematical semantics 

of these operations is defined. The aim is to expand of possibility of relational databases due to use of multisets 

(bags). 

Keywords: relational databases, multisets, multiset table algebra. 

Introduction 

Nowadays the relational data model is widespread in use both in database scientific research and in practice. In 

its formal definition, originally proposed by E. Codd [Codd, 1970], the relational model is based on sets of tuples, 

i.e. it does not allow duplicate tuples in a relation. But many database languages and systems require a relational 

data model with multi-set semantics. There are two major reasons for this. In the first place, relations allowing 

duplicate tuples are useful in many application domains where duplicate entities can exist. For example, these 

are sociological polls of different population groups, calculations on DNA and others. In the second place, in the 

relational data model process of removing duplicates after implementation of projection (or union) operation 

assumes merging of identical elements or realizing some other labour-intensive actions. Naturally there is a need 

to expand of possibility of relational databases due to use of multisets. This problems were also considered in the 

works of Paul W.P.J. Grefen and Rolf A. de By [Grefen, de By, 1994], G. Lamperti, M. Melchiori, M. Zanella 

[Lamperti, Melchiori, Zanella, 2001], H. Garcia-Molina, J.D. Ullman, J. Widom [Garcia-Molina, Ullman, Widom, 

2009], V. Redko, J. Brona, D. Buy, S. Polyakov [Redko, Brona, Buy, Poliakov, 2001]. However this question 

requires specification and extension as in one of the specified works the due attention isn't paid to operations of 

inner and outer joins, semijoin and aggregate operations of multiset table algebra. 

Multiset table algebra 

LОЭ’Ь МШЧЬТНОЫ ПШХХШаТЧР ЬОЭЬ: A  is set of attributes and D  is the universal domain. An arbitrary (finite) set of 

attributes R A  is named scheme. The tuple of scheme R  is the nominal set on pair R , D . The projection of 

this nominal set for the first component equals R . The table is pair R, , where   is an arbitrary multiset 

( )(  is a basis of this multiset – an arbitrary set of tuples of the same scheme R ), and R  is a scheme of 

table. Thus, a certain scheme is ascribed to every table. The multiset table algebra is an algebra  ,, P , 

where   is a set of all tables,  
1 2

1 2 A

,
, , ,

, , , ,
, , , ,

, , \ , , , , ,~
p P

R R R

P All All All p R X R R R
R R X R R R

Rt
 

  
 


      is signature, and 

P ,   are sets of parameters.  

The operations of signature are defined in [Glushko, 2011]. These are multiset union, multiset intersection, 

multiset difference and also special operations (selection, projection, join, active complement and renaming). For 

ОКМС ШpОЫКЭТШЧ К ЛКЬТЬ ШП ЭСО ЫОЬЮХЭТЧР ЭКЛХО КЧН ЧЮЦЛОЫ ШП НЮpХТМКЭОЬ ШП ОЯОЫв ЭЮpХО КЫО НОПТЧОН. IЭ’Ь ЬСШаЧ СШа 
some operations can be expressed from other (main operations).  

Additional Operations Of Multiset Table Algebra 

Signature of multiset table algebra is filled up with new operations such as inner and outer joins, semi join and 

aggregate operations (Sum, Min, Max, Count, Avg). A formal mathematical semantics of these operations is 
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defined. There are four kinds of inner joins: Cartesian Join 
21 RR

Cj
,

, Inner Natural Join 
21 RR ,

 , Inner Join using 

attributes nAA ,...,1  
211 RRAA n ,,,...,

  and Inner Join on predicate p  
21 RRp ,,

 . Moreover the following inclusions hold: 

,RRRCjR
RRRR

22112211
2121

,,,,
,,

  ,RRRR
RRRRAA n

22112211
21211

,,,,
,,,,...,
   

1
2211

1
2211

2121






 





  RRRR

RRRRp
,,,,

,,,
  , where   is a binary relation of inclusion over multisets 

[5]. The values of the operations in the left parts of these two equalities and inclusion must be defined. Notation 

 
1

R,  denotes first component of pair R, , e.i. multiset  . 

There are four kinds of outer joins: Outer Left Join, Outer Right Join, Outer Full Join and Outer Union Join. The 

special element NULL is inserted in the universal domain for to define outer joins. We use the logical scheme 

from [Redko, Brona, Buy, Poliakov, 2001] for definition outer joins. Four kinds of outer joins are defined as 

subordinated to one of inner joins operation.  

Let's describe the scheme of define the aggregate operations. The functions of summation, taking of the 

minimum and maximal values, definitions of an arithmetic average and quantity of elements are defined on a 

finite multiset. Then these functions are transferred to the tables. It should also be noted that the parameter of 

aggregate operation can be not only a separate attribute, but also a function of the tuple. 

Conclusion 

A formal mathematical semantics of the advanced operations of multiset table algebra is defined. The advanced 

operations include inner and outer join, semijoin and aggregate operations (Sum, Min, Max, Count, Avg). The aim 

is to expand of possibility of relational databases due to use of multisets (bags).  
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GENERAL APPROACH FOR THE CLASSIFICATION PROBLEM SOLUTION 

Mykola Budnyk 

Abstract: A theoretic approach for classification problem is presented which include correct problem statement, 

definition of under-, over- and well-determined cases, feathers space dimension, complexity (multi-valuing) of 

decision-making rules, and number of learning groups. The principal condition of exact solution of the well-

determined problem and relationships between feature space, decision rule and learning groups are obtained. 

Keywords: classification, discrimination, feature space, multi-value decision-making rule. 

Introduction 

Many researches are solving problem for distinguishing between different groups of objects, i.e. classification 

problem (CP). Importance of questions of features selection, syntheses of decision-making rule, building of 

robust, high-accuracy, and reliable classifier are clearly evident [Budnyk, 2006; Budnyk 2009; Liu, 2014]. That is 

why, in my opinion, some general approach should be developed in order to give researchers working in different 

areas by some unified viewpoint on CP solution. This paper is aimed to compare the performance of various CPs, 

and to develop a general view to achieve exact or general CP solution.  

What is well-defined general classification problem? 

General CP is defined as problem in which quantity of classes QCLASS is unknown. Here for classification an 

analogy from system of linear algebraic equations is used so that 3 cases should be considered:  

a) Over-determined CP in which cells of feature space (FS) are more than classes. In this situation the CP 

can be solved but solution is non-unique and many variants may be obtained. In each solution some 

МХКЬЬОЬ ЦКв МШЯОЫ ЦШЫО ЭСКЧ ШЧО ЫОЬpОМЭТЯО МОХХ. IЧ “ЛКН” ХТЦТЭ ЬШЦО МОХХ МКЧЧШЭ ЛО ТЧЭОЫpЫОЭОН, Т.О. ТЭ ТЬ 
obtained undefined cell in which diagnosis is unknown. In result, it is impossible to obtain correct decision 

rule, that is why above solution is called as quasi-solution of CP. 

CELL CLASSQ Q                          (1) 

b) Well-determined CP in which number of cells is equal number of classes. In this situation the CP can be 

solved in unique manner so that each cell relates only single class. In result, it is possible to obtain unique 

rule, that is why above solution is called as correct solution of CP. 

CELL CLASSQ Q                   (2) 

c) Under-determined CP in which classes are more than cells. In this case the CP cannot be solved in 

narrow sense because we have deficit of cells. In wide sense solution is existed but non-unique and many 

variants may be obtained in which some cell may include more than one respective class, i.e. diagnosis. In 

result, it is impossible to obtain correct rule, that is why above solution is called as pseudo-solution of CP. 

CELL CLASSQ Q                     (3) 

Below we assume that well-defined in narrow or wide sense CP is well-determined CP according to (2) or (1-2).  

Solution of well-defined general classification problem at homogeneous space 

It is well-known that number of subsets of set having n elements is equal to G=2n. Here set is population involved 

in study consisting from N (minimum – 2) groups of objects. From the other hand, maximal quantity of classes 

QCLASS of set formed by N groups, which are intersected with each other, is also equal (4a) 

,N
CLASSQ 2      D

CELL MQ                    (4a,b) 



XX-th International Conference "Knowledge - Dialogue - Solution" 
 

106 

Feature is defined as simple parameter, general parameter (e.g., additive or multiplicative its function) or 

combination some simple and general parameters. Number of cell of homogeneous FS QCELL is equal (4b) where 

D is space dimension and M is number of grades for each feature. 

If number of classes is known one can obtain such 2 kinds of particular CP:  

1) If number of classes is equal to (4) we have per se CP.  

2) So-called discrimination problem (DP) is obtained if uncertainty class is removed from consideration so 

that number of classes is equal   

N
DISCR CLASSQ Q   1 2 1.                         (5) 

The CP is inverse problem, which is known as non-МШЫЫОМЭ pЫШЛХОЦ. TСКЭ’Ь аСв ЭСО CP ЬШХЮЭТШЧ ТЬ ТЧЯОЫЬe 

problem solution, which in overall case is non-unique, i.e. includes many particular solutions. The CP and DP 

solution are well-defined problems in wide sense (so that full solution is achievable in principle) if such problem is 

well-defined in wide sense (1-2) and FS is homogeneous (4). Eq. (6) is main equation for CP and DP solution in 

wide sense including over-determined and well-determined cases according to (1) and (2). 

D
CLASSM Q ,        D

DISCRM Q .                 (6) 

Solution of the well-defined classification problem 

Combining (2) and (4) it will be obtained general condition for exact CP solution 

D NM  2 .                         (7) 

Eq. (10) is main equation of the CP solution which can be considered as condition on FS dimension D if number 

of feature grades M is known (8a) or vice versa for calculating number of grades M if dimension D is known (8b) 

 log
log2

2 N
M

N
D

M
,      DNM /

2 .               (8a,b) 

Two limiting cases of the feature space (FS): 

1) Binary space (M = 2) - condition to the FS dimension is obtained from (8a) 

D N .              (9) 

2) 1D space (D = 1) - condition to the feature grades is also obtained from (8b) 

NM  2 .           (10) 

The simplest problem (SP) of classification is defined if only 2 groups are involved into consideration N = 2. In 

result, from (4a) one can obtain 4 classes QCLASS = 4. Concerning to solution of SP at FS from (8) we can obtain 

such cases for various dimensions: 

a) 1D space D = 1, if number of grade is equal to M = 4;  

b) 2D space D = 2, if number of grade is equal to M = 2; 

c) 3D and higher spaces at the lowest number of grades M = 2, i.e. binary spaces have too many cells (8 and 

more) that lead to the over-determined problem.  

So, solution into 1D and 2D FS space is achieved, but for 3D and higher spaces problem is over-determined and 

solution is non-ЮЧТqЮО. FТРЮЫО 1К pЫОЬОЧЭЬ EЮХОЫ’Ь НТКРЫКЦ ЫОПХОМЭТЧР pЫТЧМТpХО ШП ЬШХЮЭТШЧ ШП ЭСО МХКЬЬТПТМКЭТШЧ SP 
onto 4 classes into theoretic-set space and interpretation of classes. Figure 1b and 1c present general decision 

rule, i.e. proposed interpretation of cells into term of classes at 1D (Fig. 1b) and 2D (Fig. 1c) feature spaces. 
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a b c 

Figure 1. Solution of the SP of classification and discrimination (without uncertain class) at theoretic (a), 1D (b) 

and 2D (c) feature space: 1- negative class, 2 – positive class, 3- intermediate class, 4 – uncertain class. 

Solution of well-determined discrimination problem 

Combining Eq. (5-6) it will be obtained main equation of the DP exact solution as condition  

D NM  2 1.                         (11) 

Analogously to CP at above section, from (11) FS dimension D and number of grades M can are obtained 

log N
MD    2 1 ,    D NM  2 1 .        (12a,b) 

At special case of binary (M = 2) and 1D (D = 1) feature space we obtain from (12) 

log2 1 2    
ND N ,    

NM  2 1.       (13a,b) 

According to (13a) for many groups N >> 1 quantitative difference between discrimination and classification is 

neglected, but in fact threshold is equal to N = 3 corresponding with 7 classes.  

The simplest problem (SP) of discrimination: from (5) at N = 2 one can obtain 3 classes QCLASS = 3, relative 

expressions for FS dimension D and number of grades M are obtained from (12)  

log 3 MD ,    3 DM .         (14a,b) 

Since M and D can be only integer number, Eqs. (14) has only 2 solutions: 

1) D = 1 if M = 3,  according to (14a) – well-determined case (exact solution); 

2)   ceil sqrt 3 2M    if D = 2,  according to (14b) – over-determined case. 

Figure 1 relates to DP also if uncertain class 4 is omitted. 

Exact solution of well-defined CP in narrow sense 

All above expressions include integer number N, D and M and should be understanding as Diophantine-like 

equations. Solution in narrow sense assumes that only well-determined cases are involved according to (2). It is 

obvious that Eq. (7) in integer numbers has exact solution if next condition is only take place 

LM  2 ,                         (15) 

where L is order of feature gradation. Substituting (15) to (7), condition for solution is found as 

*N D L ,        log2L M .                 (16) 

Results about matching between N, D, and L or M in order to achieve the exact CP solution are summarized 

below at Table 3-4 describing order of gradation L, if groups studied N and FS dimension D are known (Table 3), 

and describing the FS dimension D if number of groups N and grades M are known. 
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Table 3. Order of gradation L, in which CP is exactly 

solved, from groups studied N and FS dimension D  

 

Table 4. Dimension of FS D, i.e. number of features 

needed, in which CP is exactly solved, depending from 

number of groups N and number of grades M 
 

D Number of groups, N 

2 3 4 5 6 7 8 

1 2 3 4 5 6 7 8 

2 1  2  3  4 

3  1   2   

4   1    2 

5    1    

6     1   

7      1  

8       1 
 

 

M Number of groups, N 

2 3 4 5 6 7 8 

2 2 3 4 5 6 7 8 

4 1  2  3  4 

8  1   2   

16   1    2 
 

Conclusion 

Binary FS M = 2 is the best classification space because exact solution is always at D = N, i.e. if space dimension 

is equal to number of groups. For 1D space synthesis of multi-value feature gradation is not clear, because need 

many learning groups, and for 2 groups at M > 4 is under-determined problem. For more detail gradation, 

existence of exact CP solution is too rare events among all possible combinations of group quantity and space 

gradations. Therefore, proposed approach should be developed for: 1) over-determined case, 2) discrimination 

problem, 3) non-СШЦШРОЧОШЮЬ ПОКЭЮЫО ЬpКМО. AХЬШ, ПШЫ НТППОЫОЧЭТКХ CP КЧКХвЬТЬ ШЧ “ЬШХЯКЛТХТЭв” ЬСШЮХН ЛО ЦКНО. In 

this connection, developed previously [Budnyk, 2012] method for creating 3-8 gradation at N = 2 is promising. 

It should be noted that the well-known binary test (dividing 2 groups onto 2 classes by threshold rule at 1D space) 

is under-determined case for CP solution. Threshold rule is appropriate for solving the SP of classification or 

discrimination at only 2D space [Budnyk, 2012] and, strictly speaking, can be recommended only for feature 

selection. For application it is attractive advanced method proposed early [Budnyk, 2007; Budnyk 2008]. 
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ONTOLOGY DRIVEN CONTEXT BASED DECISION-MAKING 

Yuriy Chaplinskyy, Olena Subbotina 

Abstract: Presented approach of support decision-making is based on usage of ontology and context. These 

realize activities and give possibilities of support of functional integration of decision-making processes; 

interdisciplinary integration of applied & scientific information and knowledge; access to the information and 

applications, outgoing from needs and competence of the user; reliable, scalable and safe architecture; 

integration of resources. 

Keywords: decision-making, knowledge management, context, ontology 

Introduction 

Comprehensive and systematic support of decision-making is the dominant dynamic business environment. 

Typical for humans is the ability to use only those features of reality that is important for a particular situation or 

decision-making problem. Therefore it is important to support the decision-making task in problem situations 

using decision support systems (DSS), which developed on the principles of knowledge engineering for a set of 

specific subject areas. The usage of the knowledge-oriented technologies for decision-making is one of basic 

conceptions and facilities of modern influence on efficiency and rationality of functioning of different management 

systems. Modern realization of such knowledge-oriented technologies is based on the organization of integrated 

information environment for the effective use of experience of specialists and modern technologies of 

management, analysis, modeling and design, decision-making, realization of advice and business processes, 

modern technologies of delivery of information and knowledge. In this way one of the effective tools of supporting 

of decision-making is ontology. The ontology is a system which describes the structure of a problem area, and 

consists of a set of classes of concepts, which are related by relations, their definitions and axioms, which define 

constraints on the interpretation of these concepts within the applied area or set of the applied areas [Staab et al, 

2001]. Ontology give possibility consideration of factors, which can include the following: generic view: it provides 

the general understanding of the nature of the processes; contents view: it reveals the contents of the processes; 

contexts view: it reveals relevant process description; presentation view: the process is seen as a set of 

expressions presented in some language(s); physical view: it reveals the appearance(s) of the processes; 

structural view: it is defined as a modular structure of various parts. 

Ontology & Context for decision-making 

As stated above ontologies should support multi-disciplinary advice/decision-making, assist formulate problem 

and select appropriated models using data, user information and problem solution requirements etc., select 

appropriate solving method and algorithm, choose solution and analyze the solution implementation. 

Taking into account given requirements, we define the ontology of decision-making as the interrelated set of 

ontologies, which have an associative multi-level structure: meta-ontology, basic ontology, contextual ontology, 

multi-layer specified ontologies, realization ontology, and user presentation and interaction ontology. 

These ontologies consider area of decision-making as a multi-level structure, which includes problems, models, 

methods and realizations. The description of decision-making defines the concepts and structures that describe 

the nature, structure and presentation of the process of decision-making and appropriated areas, which describe 

such a process. Levels interacted via relations: results and restrictions. The problem is a task, which is 

characterized significance, necessity, sufficient of the content, multiplicity of possible solving ways and variance 

results. Problem is based on a semantic basis, and defines the requirements for the development of the model. 

Models use a system of concepts and formulated to represent a problem situation or task to some specific 

language. The models are implemented and used in methods. Methods define the decision-making processes on 

the basis of model building and provide solving direction. Methods in the wide sense are represented through 

schemes and scenarios, methods in the narrow sense (defined methods) and the appropriated algorithms. 

Realization defines how and by what tools, in what environment models or methods can be implemented in the 
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DSS. This implementation consist three software based layers: the data source layer, the logic layer and the user 

interface layer. Integration on the data source layer provides a unified view on heterogeneous data sources. 

Integration on the logic layer unifies different implementations of logic of advice and decision making, each using 

its own data sources, under a common user interface. Integration on the user interface layer unifies different user 

interfaces in one common system. 

Context is any information that can be used and describes the relevant problem area. [Dey et al, 2001]. Context 

ЬвЬЭОЦ ДLОppтЧОЧ, 2007Ж КЬЬТЬЭЬ ЭШ ТНОЧЭТПв, ЮЧНОЫЬЭКЧН, КЧН pЫШЯТНО ЭСО ЫОХОЯКЧЭ ОХОЦОЧЭЬ ШП КНЯТМО КЧН 
decision-making both the contexts and within contexts. We define the context as an environment in which the 

task is performed. Context provides relevant, actual and accessible information to solve the problem or to 

understand the current situation of solving the problem. Context management approach should provide 

mechanisms that allow to process contextual information, as appropriate for the specific conditions for the defined 

purposes. We use three types of context: abstract, concrete and context of realization. Abstract context is an 

ontological model of decision-making tasks, which built on the basis of the integration of domain knowledge, 

which is relevant for this problem. Concrete context is an abstract specification of context in actual conditions by 

the data, which is derived from information resources. Context of the specification is a concrete context for real 

minds and taking into account the requirements of the hardware platform, software, and user competence. 

Conclusion 

Presented approach for decision-making was implemented within USAID-ПЮЧНОН pЫШУОМЭ “IЦpЫШЯТЧР ТЧМШЦО ШП 
private Ukrainian agricultural producers through agricultural extenЬТШЧ” (UФЫКТЧО), UФЫКТЧТКЧ-Indian project 

“DОЯОХШpЦОЧЭ ШП ТЧЭОРЫКЭОН МШЧЬЮХЭТЧР КЧН НОМТЬТШЧ-making – oriented environment for agricultural extension 

ЬОЫЯТМОЬ”. 
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FRAMEWORK TO MANAGE SCRUM MEETING ARTIFACTS 

Elena Chebanyuk 

Abstract: A framework and analytical apparatus for software model comparison are represented in this paper. 

The framework implements the sequence of operations that are necessary to perform in order to manage both 

software artifacts history and changes in architectural solutions. Analytical apparatus of software model 

comparison is based on Set-theory tool operations. 

Keywords: Scrum meeting, software model comparison, Set-theory tool, software architecture, UML diagram. 

Topicality and challenges 

Software development process according to Agile methodology becomes widespread today. Iterative and 

incremental software development lifecycles propose possibility to change requirements in every development 

iteration, namely during scrum meetings. That is why the task of designing approaches and frameworks to 

manage software artifacts that are appeared (changed or removed) after scrum meetings is important. 

Most software artifacts that are changed during scrum meeting are software models (SM) that are represented as 

UML diagrams [UML 2.5]. In order to propose an approach to consider SM changes it is necessary to solve the 

next tasks: 

 Design an analytical representation of SM. 

 Propose a format for storing information about SM. 

 Provide a tool of scrum artifacts matching. 

Papers [Chebanyuk, 2013], [Chebanyuk, 2014] propose solution of the first task. To represent software models, 

namely Class and Use Case Diagrams, it is proposed to use Cartesian products. Elements of Cartesian products 

are constituents of these software models.  

In order to design formats for storing data about software models XMI and XML formats can be used. 

This paper proposes a framework for matching scrum artifacts changes that are represented as Use Case 

Diagrams. Use Case diagrams and their varieties, namely user stories, are central artifacts that are changed 

during scrum meetings. Also software prototypes and other artifacts for description of software behavior can be 

converted to Use Case diagrams too. 

Analytical apparatus for the Use Case diagrams matching 

Consider the analytical representation of Use Case diagrams that was proposed in paper [Chebanyuk, 2014]. 

1 2 1 1 1 1 1 1 1 2

1 1 2 2 1 4 1 3 1 4 5 6 5 7
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            
 

include extends

include extends

include extends
 

(1) 

 

where , ,..., , , , ( ) ( )1 1 31 7       ip P i k K a A p include P include , 3( ) ( )p Pextends extends , 1
 Υ , 

1 T   . 

More detailed description is introduced in the paper [Chebanyuk, 2014].  

A reference Use Case diagram is denoted as follows: 

 ( ) ( )            P K A P include P extends Y T  
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And Use Case diagram that was changed after scrum meeting is denoted as follows: 
/ / / / / / // ( ) ( )             P K A P include P extends Y T  

Consider main operations that are executed when Use Case Diagram are proceeded and introduce their 

analytical representation. At our case it is necessary to define changes in 
/  software model.  

Model comparison 

1. Defining newly appeared SM constituents after scrum meeting 

 \_ /an  (2) 

where an _  - newly appeared SM constituents. 

The note: When operation (2) is performed corresponding sets of models   and 
/ , namely 

, , , ( ), ( ), ,      P K A P include P extends Y T , are subtracted. Also this approach is used when further 

operations are introduced 

2. Defining model constituents that disappeared after the last scrum meeting 

/\d  (3) 

where d  - disappeared SM constituents. 

2. DОПТЧТЧР МШЦpШЧОЧЭЬ ШП КЧ КЫМСТЭОМЭЮЫО ЬШХЮЭТШЧ ЭСКЭ ЬСШЮХНЧ’Э ЛО МСКЧРОН 

  /_ cs  (4) 

where cs _  - stable components of an architectural solution 

Framework to manage scrum artifacts 

The process of scrum artifacts management contains from the following steps: 

1. Obtaining updated Use Case (US Figure 1) diagrams after scrum meeting  

2. Converting Use Case Diagrams to their analytical representation (AR Figure 1). In order to do this the 

format of file XMI or XML can be used. 

Processing analytical representation of SM (MCAT Figure 1) using analytical apparatus for Use Case 

diagram matching, namely expressions (2)-(4).  

3. Defining both parts of architectural solution that should be changed (Ch p Figure 1) and stay without 

modification (SP Figure 1) for its further effective processing. 

4. Using an analytical representation software artifact history can be stored and managed. 

The numbers in the list described above, correspond to the activities in framework presented in Figure 1. 

Activities are marked as arrows. 
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UC     Use Case Diagram

MSAT Model Comparison analytical tool

UC 1 M

C

A

T

Ch P

Software

artifacts

history

S P

AR 1

UC 2

UC N

1

1

1

2

2

2

3

4

4

4

AR N

AR 2

Scrum Meetings area

Format for saving information about software Use Case Diagrams

Software architecture artifacts

AR     Analytical representation of Use Case 

Diagram

Ch P  Parts of an architectural solution that need be modified after

Scrum Meeting

S P   Stable parts of an architectural solution  

Figure 1. Representation of the framework for scrum artifacts management 

Case tool 

Consider a scrum artifacts history. Figure 2 represents a Use Case diagram, containing traces of two scrum 

meetings. Black colored parts of the Use Case Diagram are the parts that are stayed the same in reference and 

new diagram. Dashed lines and precedents  of the Use Case diagram are the parts that are appeared after the 

last scrum meeting (Reference diagram was free from these parts). Dashed lines and precedents with dots of the 

Use Case diagrams are the parts that are disappeared after the last scrum meeting. 

User

Input a

Input b

Check a

Check b

sqrt(a)

a+b

output result

 

Figure 2. Use Case Diagram 

Using an analytical tool for comparing Use Case diagrams define newly appeared and disappeared components 

of software architecture and also stable parts of an architectural solution. 

1. Performing the same operations, as was described in [Chebanyuk, 2014] obtain an analytical 

representation of both Use Case Diagrams 

MCAT 
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1.1 Reference Use Case Diagram (Figure 2) 

         { ,..., | , , ( ), }0 4 0 1 2 4

          P p p p input a p check a p sqrt a p output rez  

        0 0{ | }A a a    user , ( ) { ( ) }0 1

  P include p include p  

        { , , ,( ) , , , , }a p p include p p p p p               0 0 0 1 2 3 3 4  

1.2 Changed Use Case Diagram after the next scrum meeting (Figure 2) 

       / ] ] ] / / ]

( \ ) , , | , ,2 5 6 7 5 6 7

             P P p p p p p input b p check b p a b  

     
/

A A  , 
/ / /

( ) { ( ) }P include p include p   5 6  

      / / / / / / / / / // , , ,( ) , ,( ) , , , ,0 0 0 1 5 6 5 7 7 4

                    a p p include p p include p p p p p  

3.  Defining newly appeared SM constituents after scrum meeting 

 / / / / / //_ \ ,( ) , , , ,5 6 5 7 7 4

            n a p include p p p p p   

These components match of the Use Case diagram parts containing dashes. See Figure 2. 

2. Defining  model constituents that disappeared after the last scrum meeting 

 2 3 3 4
/\ , , ,d p p p p             

These components match of the Use Case diagram parts containing dashes and dots. See Figure 2. 

4. DОПТЧТЧР МШЦpШЧОЧЭЬ ШП КЧ КЫМСТЭОМЭЮЫО ЬШХЮЭТШЧ ЭСКЭ ЬСШЮХНЧ’Э ЛО МСКЧРОН 

  / / / //_ , , ,s c a p p include p        0 0 0 1   

These components match with black colored parts of Use Case diagram. See Figure 2.  

Conclusion 

The framework and analytical apparatus to manage scrum artifacts are represented in this paper. Proposed ideas 

are illustrated by means of case tool. Using both framework and analytical apparatus for processing Use Case 

diagrams allows designing effective tools for managing architectural solutions. Also it is possible to process 

software artifacts history. Effective solving of these tasks allows improving many activities such as code reuse, 

test cases designing, processing software prototypes, correcting algorithms for solving different task and others.    
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EXAMPLE OF MULTI-LAYER KNOWLEDGE REPRESENTATION 

BY MEANS OF NATURAL LANGUAGE ADDRESSING 

Krassimira Ivanova 

Abstract: An approach for knowledge representation based on post-relation type of information bases is outlined 

in the paper. The idea of Natural Language Addressing and based on it idea of Multi-layer Knowledge 

Representation are presented. 

Keywords: Multi-layer Knowledge Representation; Natural Language Addressing 

Introduction 

There are a lot of approaches for knowledge representation [Sowa, 2000]. In this work we show an example of 

knowledge representation by means of Natural Language Addressing (NLA) [Ivanova et al, 2012; Ivanova et al, 

2013; Ivanova, 2014]. NLA is based on the Multi-domain Information Model [Markov, 1984; Markov, 2004]. In this 

paper we outline an approach for knowledge representation based on post-relation type of information bases. 

АО ПШХХШа ЭСО pЫШpШЬТЭТШЧ ШП KЫ. MКЫФШЯ ЭШ ЮЬО ЭСО МШЦpЮЭОЫ ОЧМШНТЧР ШП ЧКЦО’Ь (МШЧМОpЭ’Ь) ХОЭЭОЫЬ КЬ ХШРТМКХ 
address of connected to it information stored in a Multi-dimensional numbered information spaces [Markov, 2004; 

Markov, 2004a]. This way no indexes are needed and high speed direct access to the text elements is available. 

It is similar to the natural order addressing in a dictionary where no explicit index is used but the concept by itself 

locates the definition. 

The idea of NL-addressing is to use encoding of the name both as relative address and as route in a Multi-

dimensional information space and this way to speed the access to stored information. For instance, let have the 

ЧОбЭ НОПТЧТЭТШЧ: “Pirrin: A mountain with co-ШЫНТЧКЭОЬ (б, в)”. In the computer memory, it may be stored in a file at 

ЫОХКЭТЯО КННЫОЬЬ “50067328” КЧН ЭСО ТЧНОб МШЮpХО ТЬ: (“PТЫЫТЧ”, “50067328”). AЭ ЭСО ЦОЦШЫв КННЫОЬЬ “50067328” 
the main texЭ, “A ЦШЮЧЭКТЧ ... (x,y)” аТХХ ЛО ЬЭШЫОН. TШ ЫОКН/аЫТЭО ЭСО ЦКТЧ ЭОбЭ, ПТЫЬЭХв аО ЧООН ЭШ ПТЧН ЧКЦО “PТЫЫТЧ” 
ТЧ ЭСО ТЧНОб КЧН КПЭОЫ ЭСКЭ ЭШ КММОЬЬ ЦОЦШЫв КННЫОЬЬ “50067328” ЭШ ЫОКН/аЫТЭО ЭСО НОПТЧТЭТШЧ. IП аО КЬЬЮЦО ЭСКЭ 
ЧКЦО “PТЫЫТЧ” ТЧ ЭСО МШЦpЮЭОЫ ЦОЦШЫy is encoded by six numbers (letter codes), for instance by using ASCII 

encoding system Pirrin is encoded as (80, 105, 114, 114, 105, 110), than we may use these codes for direct 

КННЫОЬЬ ЭШ ЦОЦШЫв, Т.О. (“PТЫЫТЧ”, “80, 105, 114, 114, 105, 110”). 
Above we have written two times the same name as letters and codes. Because of this we may omit this couple 

КЧН ТЧНОб, КЧН ЫОКН/аЫТЭО НТЫОМЭХв ЭШ ЭСО КННЫОЬЬ “80, 105, 114, 114, 105, 110”. FШЫ СЮЦКЧ ЭСТЬ КННЫОЬЬ аТХХ ЛО 
ЬСШаЧ КЬ “PТЫЫТЧ”, ЛЮЭ ПШЫ ЭСО МШЦpЮЭОЫ ТЭ аТХХ ЛО “80, 105, 114, 114, 105, 110”. 

Models for knowledge representation 

Maybe the simplest model for knowledge representation is one used for dictionaries and vocabularies. 

Representation as vocabulary is given in Table 1. It is good for using by humans but it is not appropriate for 

processing in the computer. The same knowledge may be represented in the most popular data format – the 

relational one (Table 2). 

Table 1. Representation as vocabulary 

name definition 

Pirrin A mountain 

Aphla The South Side of Pirrin mountain 

Ateb  The North Side of Pirrin mountain 

(x, y) Co-ordinates of Pirrin mountain 
 

Table 2. Relational representation 

object South_Side North_Side Co-ordinates 

Pirrin Aphla Ateb (x, y) 
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Knowledge from Table 1 or Table 2 may be used for creating ontology with four concepts which may be 

represented by an ontology graph (Figure 1): 

 

 

Figure 1. Ontology graph 

 

RDF representation of ontology from Figure 1 is given in Table 3. Now we are ready to illustrate our approach for 

storing RDF-graphs by means of the NLA. Taking in account the interrelations between nodes and edges on 

Figure 1, a two-НТЦОЧЬТШЧКХ “ЦЮХЭТ-ХКвОЫ” ЫОpЫОЬОЧЭКЭТШЧ ШП ФЧШаХОНРО ЛОМШЦОЬ pШЬЬТЛХО (TКЛХО 4). IЭ ТЬ ЮЬЮКХ ПШЫ 
humans but it is not wide used in the computers. The layers form Table 4 may be stored in different files. If we will 

use the possibility for NLA, the name “PТЫТЧ” of the column will define locations in files of layers. 

 

Table 3. RDF representation of ontology 

subject relation object 

Pirrin South_Side Aphla 

Pirrin North_Side Ateb 

Pirrin Co-ordinates (x, y) 
 

Table 4. Multi-layer representation of ontology 

object 
Pirrin 

layer 

South_Side Aphla 

North_Side Ateb 

Co-ordinates (x, y) 
 

 

To receive all knowledge for given node, we have to take node (column) naЦО КЬ NLA, ПШЫ ТЧЬЭКЧМО “PТЫЫТЧ”, КЧН 
ЫОКН КХХ ТЧПШЫЦКЭТШЧ ЬЭШЫОН КЭ ХШМКЭТШЧ НОЭОЫЦТЧОН Лв ТЭЬ ОЧМШНТЧР (“80, 105, 114, 114, 105, 110”) КЬ NLA in 

НТППОЫОЧЭ ХКвОЫЬ (ЫШаЬ “South_Side”, “NШrЭСИSТНО”, КЧН “Co-ШЫНТЧКЭОЬ”). IЧ ЭСТЬ ЦЮХЭТ-layer knowledge 

representation we have important achievement – only cells from Table 4, given in bold, will be stored in computer 

ЦОЦШЫв. AХХ ШЭСОЫ ТЧПШЫЦКЭТШЧ ТЬ “ЯТЫЭЮКХ” КННЫОЬЬ ТЧПШЫЦКЭТШЧ ЮЬОН ПШЫ КММОЬЬ ЭШ ЫОКХ ТЧПШЫЦКЭТШЧ. TСТЬ МКЮЬОЬ 
avoiding of supporting indexes for speeding of information search and as a result reducing of used computer 

resources - memory and processing time.  

Conclusion 

Concluding, let point on advantages and disadvantages of the illustrated above multi-layer knowledge 

representation by means of the NLA. The main advantages are reducing the number of tables, which represent 

the graph as well as reducing the number of filled cells. The main disadvantages are: the tables are sparse; 

avoiding pointers we receive a variety of names, which have different lengths and cause difficulties for the 

implementations in the data bases where the fixed length is preferable; the number of nodes may be very great 

and this way needs corresponded number of columns in the table (in any cases hundreds or thousands). The 

disadvantages may be avoided if we will use the Multi-Domain Information Model (MDIM) [Markov, 2004] and 
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corresponded Multi-Domain Access Method (MDAM) [Markov, 1984]. We upgraded MDAM to NLA. The 

experiments with NLA and multi-layer organization of the information have shown that they are good basis for 

implementing for real solutions. 
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ONTOLOGY USING IN GEOMETRICAL MODELS DATA PROCESSING  

OF COMPLEX TECHNICAL OBJECT 

Dmytro Konotop 

Abstract: Geometrical models of complex technical object are created by means of different information 

technology selected by enterprise or departments of enterprise. However information technology formats of the 

geometrical models are not combined and consequently it is hard enough to process the different information 

concerning geometrical models. The approach offered in present work shows attempt to connect different 

information technology formats of the data which is working out of geometrical models, using ontology. 

Keywords: ontology, geometrical models, complex technical object, information technology formats, CAx and 

PLM-systems. 

Introduction 

Different information technologies (ІɌ) КЫО аТНОХв ЮЬОН КЭ the enterprises which are developing complex technical 

objects (CTO) for simplification of CTO design process and manufacturing, for the decision of the most important 

problems at all CTO design stages and the coordination of simultaneous work of designers over the project 

during CTO creation. 

CAD/CAM/CAE (CAx) - systems under control of PLM-system are used at creation of geometrical models (GM). 

However there is a communication problem between GM created on previous and the final stages of CTO design 

and manufacture. There are also often the lacks connected with transfer of high-grade data concerning GM from 

different IT formats data. Present work offers use of ontology for the decision of the problems set forth above. 

Representation of CTO GM design process using of ontology approach 

There are the following main GM of CTO design stages with the use of IT: master geometry, distribution of 

objects, and complete definition of product on which criteria of GM design are imposed and methods of 

experimental and numerical researches are selected. Actually, now at the enterprises these GM design stages 

are not connected and every GM from its design stage is designed separately from another stages. And the first 

problem of CTO GM design is GM connection for different design stages. 

 Geometrical models of CTO are created by means of different ІɌ, which formats are not combined and 

consequently it is hard enough to process the information about GM. Loss of data during translation leads to that 

transferred GM between different systems becomes incomplete. Also accessible translators are created for 

concrete ІɌ and are not universal and have a high cost. This is the second problem of CTO GM design is the IT 

formats exchange.  One of the attempt to solve these problems is the ontology approach using. 

Ontology is defined as specification of a representational vocabulary for a shared domain of discourse – 

definitions of classes, relations, functions, and other objects. [Gruber, T.R., 1993]  For the coding of ontology, 

formal language of the ontology description is used. The most widespread language of ontology coding is OWL 

(Ontology Web Language). Among a considerable quantity of ontology editors easiХв ОбpКЧНОН ОНТЭШЫ PЫШЭцРц 

has been selected. This work presents the concept of control parametric model (CPM) which is a managing 

structure, which intended for support of initial data inheritance at all CTO design stages in CAx-system.  The 

control parametric model consists from the following models: kinematic, construction, systems and equipment. On 

fig. 1 and 2 the ontology of knowledge-based CTO GM design with the use of CPM and activity diagram of 

ontology-based CTO GM design respectively are presented. 
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Fig. 2. Activity diagram of ontology-based CTO GM design 

Conclusion 

This work describes the ontology-based approach which is used in geometrical modeling of complex technical 
object and helps to connect of all complex technical object design stages. Also proposed approach is possible to 
use for exchange of different formats of geometrical models.  
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GLOBAL SYSTEM FOR MONITORING, DIAGNOSTIC AND MANAGING OBJECTS, 

AS AN INTEGRAL PART OF THE INFORMATION SOCIETY OF THE FUTURE 

Alexander Kosianchuk 

Abstract: Systems position monitoring of objects in space are an integral part of the modern information society. 

Extension of such systems can be called a system of monitoring, diagnosis and control. To audience it will be 

presented a prototype aircraft equipment monitoring and control system of flight data. 

Keywords: building the information society, system of monitoring, diagnosis and control, aircraft equipment. 

Introduction 

Monitoring - continuous process monitoring and recording parameters of the object, as compared with the set 

criteria. Systems position monitoring (SPM) of objects in space is an integral part of the modern information 

society. It should be emphasized that a mandatory attribute of any SPM is mapping software that allows you to 

put the position on the map to determine the relative positioning. Extension of such systems can be called a 

system of monitoring, diagnosis and control. The basic principles of operation of such systems will be considered 

ШЧ ЭСО ОбКЦpХО ШП КЯТКЭТШЧ ОqЮТpЦОЧЭ “LЮМС-14”. 

The Main Theses of Manuscripts 

An information society is a society where the creation, distribution, uses, integration and manipulation of 

information is a significant economic, political, and cultural activity. The aim of the information society is to gain 

competitive advantage internationally, through using information technology (IT) in a creative and productive way. 

SPM are an integral part of the modern information society. 

Examples of monitoring systems are services such as Google locations, allowing the user to track the position of 

users through the provision of mobile devices; Flight Radar 24, visualizing information ADSB on the map of the 

planet; also this list includes a lot of the monitoring system of land transport, for example Naviset, Euromobile and 

others.  

It should be emphasized that a mandatory attribute of any SPM is mapping software that allows you to put the 

position on the map to determine the relative positioning. Thus the foundation of the SPM is mapping services 

Google (Google Maps, Google Earth) or analogues of other companies (Yahoo! Maps, Microsoft Bing Maps, 

WikiMapia et al.). 

For efficient and more economical operation of SPM can use available communication channels, such as WiFi, 

EDGE / GPRS, 3G, 4G, Iridium. 

One of the most high-tech spheres of human activity today is aviation. Leaders of the air transportation system is 

widely used SPM, where they are called flight data monitoring system in real time (FDMS). Examples of these 

airlines are British Airways, Malaysia Airlines and others.  

UФЫКТЧО КХЬШ ТЬ pЫШЯТНТЧР ЫОЬОКЫМСОЬ ТЧ ЭСТЬ КЫОК. NШаКНКвЬ, ЭСО МШЦpКЧв “AЯɿКЭЬɿвЧɿ ЬвЬЭОЦ" ОКЫЧОН К pЫШЭШЭвpО 
system FDMS "Luch-14", designed to replace obsolete aircraft emergency registrar "SARPP", which numbered 

around the world in the tens of thousands.  

Hardware-software complex "Luch-14" for SARPP designed for the collection and analysis of flight data for the 

purpose of regular processing and statistical analysis, control, flight technical crew, troubleshooting avionics, 

proactive actions anticipation of aircraft accidents and incidents (AAI), and reactive actions after AAI to prevent 

recurrence of situations. 

Components "Luch-14":  
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 Protected onboard storage, storage systems equipped with parametric audio and video;  

 Coding unit (conversion of sensor signals in ARINC);  

 Additional built-in sensors barometric altitude dimensional overloads, three-dimensional magnetic field 

and GPS coordinates;  

 Communication tools, Iridium, Wi-Fi, GPRS / EDGE / 3G;  

 Lightweight onboard storage;  

 Software environment data processing and visualization. 

"Luch-14" was tested on Mi-8 and proved calculated results about data transcribing speed. 

Extension of such systems can be called a system of monitoring, diagnosis and managing (SMDM). The concept 

of SMDM is installing the program sequence (in the case of an automated system), monitoring of parameters of 

movement and interference in the control loop if necessary (for example in a critical situation). 

Conclusion 

In the future, when SMDM is widely used, single center (aviation, transport, agriculture) management will be able 

to assume responsibility for the management of all subordinate means and do it more effectively and in a 

coordinated manner. Besides regular users will be able to control the movement of their vehicles or accurately 

calculate the arrival of the bus at a stop that will undoubtedly make life more comfortable and will free up more 

time for cultural, spiritual and physical development of the individual and society as a whole. 
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ENERGY VERSUS INFORMATION 

Krassimir Markov 

Abstract: TСО ТЧЭОrrОХКЭТШЧ ЛОЭаООЧ МШЧМОpЭs “EЧОrРв” КЧН “IЧПШrЦКЭТШЧ” Тs МШЧsТНОrОН ТЧ ЭСО pКpОr. UsТЧР sТЦpХО 
ОбКЦpХО, ТЭ Тs sСШаЧ ЭСКЭ ЭСО МШЧМОpЭ “EЧОrРв” СКs ШЛУОМЭТЯО ПШЮЧНКЭТШЧ ЛЮЭ ЭСО МШЧМОpЭ “IЧПШrЦКЭТШЧ” СКs 
subjective one. 

Keywords: General information theory, Energy, Information. 

Introduction 

The interrelation between energy and information is fundamental and needs to be clearly explained. 

Mark Burgin explained one of the common understandings of this relation as “Energy is a kind of information and 

information is a kind of energy”. MШЫО МШЧМЫОЭОХв, ТЧ СТЬ monograph “Theory of information” ДBЮЫРТЧ, 2010, p.117Ж 
he had written: If we take that matter is the name for all substances as opposed to energy and the vacuum, we 

have the relation that is represented by the following diagram called the Structure-Information-Matter-Energy 

(SIME) Square (Figure 1). In other words, we have the following principle: Information is related to structures as 

energy is related to matter. 

                        similar 
Energy               =                  Information 
 
 

contains                                                           contains   
                        similar 
Matter                 =                  Structures  

Figure 1. The Structure-Information-Matter-Energy (SIME) Square [Burgin, 2010, p.117] 

 

From our point of view, this is not correct conclusion. Below we will present a simple example to show the main 

НТППОЫОЧМО ЛОЭаООЧ “EЧОЫРв” КЧН “IЧПШЫЦКЭТШЧ”. BОПШЫО ЭСО ОбКЦpХО, аО аТХХ ЫОЦОЦЛОЫ ШЮЫ НОПТЧТЭТШЧ ШП ЭСО 
МШЧМОpЭ “IЧПШЫЦКЭТШЧ” КЧН ЭСО МШЦЦШЧ ЮЧНОЫЬЭКЧНТЧР ШП ЦОКЧТЧР ШП ЭСО МШЧМОpЭ “EЧОЫРв”. 

Information 

FШХХШаТЧР “GОЧОЫКХ IЧПШЫЦКЭТШЧ TСОШЫв” ДMКЫФШЯ ОЭ КХ, 2007Ж аО ЦКв НОПТЧО МШЧМОpЭ “IЧПШЫЦКЭТШЧ” КЬ qЮКНЫЮpХО: 

i = (source , recipient , evidence , Infos) = (s, r, e, I) 

where: 

― SШЮЫМО “s” КЧН RОМТpТОЧЭ “r” КЫО ЬЭЫЮМЭЮЫОН ЬОЭЬ; 

― IЧПШЬ “I” ТЬ КЧ ТЧЭОХХТРОЧЭ ЬвЬЭОЦ; 

― EЯТНОЧМО “e” ТЬ К ЦКppТЧР ПЫШЦ s in r which preserves (all or partial) structure and resolves the 

Information Expectation of Infos. 

In mathematics, a structure on a set, or more generally a type, consists of additional mathematical objects that, in 

some manner, attach (or relate) to the set, making it easier to visualize or work with, or endowing the collection 

with meaning or significance. A partial list of possible structures are measures, algebraic structures (groups, 

fields, etc.), topologies, metric structures (geometries), orders, events, equivalence relations, differential 

structures, and categories. 
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Sometimes, a set is endowed with more than one structure simultaneously; this enables mathematicians to study 

it more richly. For example, an order induces a topology. As another example, if a set both has a topology and is 

a group, and the two structures are related in a certain way, the set becomes a topological group. 

Mappings between sets which preserve structures (so that structures in the domain are mapped to equivalent 

structures in the codomain) are of special interest in many fields of mathematics. Examples are homomorphisms, 

which preserve algebraic structures; homeomorphisms, which preserve topological structures; and 

diffeomorphisms, which preserve differential structures [Mathematical_structure, 2014]. 

RОЬШХЯТЧР ШП IЧПШЬ’ IЧПШЫmation expectation is constructing of commutative diagram: 

                                        e 

                  s                                                 r                                     Reality 

  receptor i                                                         receptor j                   IЧПШЬ’ МШЧЬМТШЮЬЧОЬЬ 

                 si                                                 ri  

                                      ei 
 

where: 

― SШЮЫМО “s” КЧН RОМТpТОЧЭ “r” КЫО ЬЭЫЮМЭЮЫОН ЬОЭЬ; 

― Infos is an intelligent system; 

― EЯТНОЧМО “e” ТЬ К ЦКppТЧР ПЫШЦ s in r which preserves (all or partial) structure; 

― MОЧЭКХ ЬШЮЫМО “si” КЧН MОЧЭКХ ЫОМТpТОЧЭ “ri” КЫО ЬЭЫЮМЭЮЫОН ЬОЭЬ; 

― MОЧЭКХ ОЯТНОЧМО “ei” ТЬ К ЦКppТЧР ПЫШЦ si in ri  which preserves (all or partial) structure. 

АО ЮЬО ЭСО ЧКЦО “IЧПШЫЦКЭТШЧ ОбpОМЭКЭТШЧ” ЛОМКЮЬО ШП МЫОКЭТШЧ ШП ЭСО ЭЫТpХО (si, ri, ei) in advance by Infos. 

Energy 

IЧ pСвЬТМЬ, “EЧОЫРв” ТЬ К pЫШpОЫЭв ШП ШЛУОМЭЬ, ЭЫКЧЬПОЫКЛХО КЦШЧР ЭСОЦ ЯТК ПЮЧНКЦОЧЭКХ ТЧЭОЫКМЭТШЧЬ, аСТМС МКЧ ЛО 
converted in form but not created or destroyed. There are many forms of energy, but all these types must meet 

certain conditions such as being convertible to other kinds of energy, obeying conservation of energy, and 

causing a proportional change in mass in objects that possess it. Common energy forms include the kinetic 

energy of a moving object, the radiant energy carried by light and other electromagnetic radiation, the potential 

energy stored by virtue of the position of an object in a force field such as a gravitational, electric or magnetic 

field, and the thermal energy comprising the microscopic kinetic and potential energies of the disordered motions 

of the particles making up matter. Some specific forms of potential energy include elastic energy due to the 

stretching or deformation of solid objects and chemical energy such as is released when a fuel burns. Any object 

that has mass when stationary, such as a piece of ordinary matter, is said to have rest mass, or an equivalent 

amount of energy whose form is called rest energy, though this isn't immediately apparent in everyday 

phenomena described by classical physics. 

According to mass–energy equivalence, all forms of energy (not just rest energy) exhibit mass [Energy, 2014]. 

Energy versus Information 

From definition of Information given above follows that the information is a kind of reflection but not every 

reflection is information. Only the reflection, for which given Infos (subject, intelligent system) has evidence what 

the reflection reflects, is information only for this concrete Infos. 
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It is clear, to create a reflection, the energy is needed. Without energy no internal changes (reflections) in the 

entities may be realized. This means that energy is needed to realize reflection which may become information 

for given Infos. 

Without energy information is impossible. 

But the opposite correspondence does not exist. Energy does not depend on information. It exists in reality 

аТЭСШЮЭ ЬЮЛУОМЭТЯО “НОМТЬТШЧЬ”. 
Energy is objective phenomenon, Information is subjective phenomenon. 

Example 

Let we have two equal pieces of paper.  

They contain some energy, let assume that its quantities are equal in both pieces. In other words, for instance, if 

we burn these pieces they will release practically the same quantities of energy.  

If I have such piece of paper and you have another such one, we may exchange them as equivalent without any 

additional conditions. 
 

Let now the pieces of paper are painted with some colors. The paint will add some additional energy to pieces. 

Let assume that, again, it is in equal quantities in both pieces.  

Again, we may exchange pieces as equivalent without any additional conditions. 
 

At the end, let pieces of paper are painted as follow: 

― the first piece is painted as USD 100 (one hundred dollars); 

― the second one is pained as RUB 100 (one hundred rubles), 

i.e. let have two real banknotes. 

Now, we will not agree to exchange these pieces of paper without additional conditions. 

As it is shown by Bloomberg, on 08/29/2014, 12.59:59, (http://www.bloomberg.com/quote/USDRUB:CUR)  

US DOLLAR-RUSSIAN RUBLE Exchange Rate is: Price of 1 USD in RUB is 37.1189, 

i.e. now the first piece of paper is equivalent to more than 37 pieces of second one. 

Because of information for the subjects, the pieces became different notwithstanding that the energy quantities 

are equal in both pieces. 
 

The subjective decisions have important role in this case. 

Conclusion 

Our understanding of the relation between energy and information differs from one in [Burgin, 2010]. After reading 

the example, presented in this paper, Mark Burgin had ЫОЦКЫФОН: “AЮЭСШЫ ЯОЫв аОХХ ОбpХКТЧОН ЭСО НТППОЫОЧМОЬ 
between energy and information in the sense of General Information Theory (GIT) [Markov et al, 2007]. These 

differences appear because GIT studies information on the higher level than the General Theory of Information 

(GTI) [Burgin, 2010]. If we look into mathematics, we see that group theory studies mathematical structures on 

the higher level than set theory. Although set theory is most basic, while group theory has more applications 

outside mathematics, both theories - set theory and group theory - are necessary for mathematics as a whole. 

Thus, we may compare GIT to group theory and GTI to set theory as groups have additional structure in 

comparison with sets as the information quadruple of GIT has additional structure in comparison with the 

ТЧПШЫЦКЭТШЧ ЭЫТКН ШП GTI.” 

http://www.bloomberg.com/quote/USDRUB:CUR
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АО КРЫОО ЭСКЭ ЭСО “EЧОЫРв” ЦКв ЛО ОбpХКТЧОН Лв ЭЫТpХО: (ЬШЮЫМО, ЫОМТpТОЧЭ, ЭЫКЧЬТЭТШЧ) => (б, в, П) => в = f(x), but 

“IЧПШЫЦКЭТШЧ” СКЬ ЭШ ЛО ОбpХКТЧОН Лв qЮКНЫЮpХО (ЬШЮЫМО, ЫОМТpТОЧЭ, ОЯТНence, Infos) = (s,r,e,I). From our point of 

view, the energy and information are different phenomena – objective and subjective, respectively. 

The triples are object of study by Mathematics, quadruples – by Informatics. 
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A COMPUTER DIALOG WITH WIND POWER  

GIVES THE NON-EMERGENCY WIND ENERGY  

Valery Pisarenko, Julia Pisarenko, Vladimir Malachinskij 

Abstract: The variant of vibration diagnostics system for wind turbines, actual for remote diagnostics operating of 

commercial wind turbines, is proposed. 

Keywords:  vibration diagnostic, spectral analysis, vibroacoustic signal, spectrogram, wind turbines. 

Introduction 

In recent years, in most industrialized countries in the world are actively expanding network of industrial wind 

turbines. Technologically are very attractive the location of wind turbines industrial capacity in such areas of relief, 

where the average wind speed is maximum for the given area. At the same time, it is preferable to choose a 

place remote from the main local region's infrastructure (lack of roads, residential areas, industrial complexes). As 

a result of putting into operation new and powerful wind turbines in the majority of cases are removed from the 

control points and control of their work by people (operators). 

About the system of natural modeling of diagnostic equipment vibro windmill 

The above circumstances (extreme modes of wind turbines operation, the distance of technical personnel 

placement, designed to monitor the performance of wind-energy complex) are forced to develop a highly reliable 

means of remote control of wind turbines monitoring. This is especially important for minimize of  probability of 

accidents on wind turbines in extreme weather conditions [Bardik, 2012], the complicated conditions of staff 

access to wind turbines. In particular, in such difficult conditions are working offshore wind turbines in the North 

Sea, remoted is not uncommon for a distance 100 km or more. In the context of Ukraine, the actual of remote 

monitoring at any time in any weather high for existing and future wind turbines mountainous terrain of Carpathia 

and Transcarpathia. Especially given the fact that these regions, as known, have a high industrial wind potential, 

yet poorly developed. In our paper [Pisarenko, 2012], sets out a vision of an expert vibro diagnostics system of  

wind turbine using remote of current operation mode monitoring by the operator with the  sensors mounted in the 

nacelle wind turbine. For the purpose of simulation modeling of called technique of remote control of pre-

emergency modes of wind turbines operation in this paper are presents the results of full-scale experiments on 

the operating model of rotary mechanisms with a number of important features, highly informative for remote 

monitoring of rotating machines type wind turbine and industrial ventilators. 

The goal of experiments, in this case, was to identify possible situations that resonant oscillations occur within the 

test speed range of the main shaft of the rotor installation. Technologically for solving the problem was used the 

following installation scheme, comprising: main shaft of rotary, sensors of vibration frequencies of the main shaft 

near the resonant frequencies of the individual components of the entire system (provides the ability to identify of 

the pre-emergency modes of vibration due to wearuot of rolling bearings of the shaft defects, violating the normal 

mode of the fixation of through-hole assemblies of throughout installation, etc.).  

The Table 1 shows the indications for each of the three cases of forced frequency selected for experiment. At first 

was extracted from the spectrum the four nearest competitor, then were calculated for each of the frequencies of 

the most dangerous competitors. According to the criterion  

    iforced ff  min ,                                                                  (1) 



XX-th International Conference "Knowledge - Dialogue - Solution" 
 

 

127 

where forcedf  ‒ frequency in emergency mode of wind turbine vibration, 
if  ‒ frequencies-satellites from the 

spectrum the four nearest competitor, 

was selected the most dangerous mode with  i forcedf f =70 Hz.   

Table 1 - Severity of accidents (
if  ‒ frequencies-satellites of forcedf ) for three variants of the forced frequency 

forcedf  

№ forcedf , Hz   forcedf , dB  i forcedf f , Hz  if , dB     min forced if f   , dB 

1 42 -25,5 50 -31 5,5 

   55 -35,5  

2 70 -16 52 -22,5 6,5 

   87 -32  

   105 -33  

   125 -45  

3 73 -16,5 50 -26,5 6,5 

   54 -23  

   125 -28  

   150 -28  

Conclusion 

In this paper were presents the results of full-scale experiments on the operating model of rotary mechanisms 

with a number of important features, highly informative for remote monitoring of rotating machines type wind 

turbine and industrial ventilators. In experiment were identified possible situations when resonant oscillations 

occur within the test speed range of the main shaft of the rotor installation.  
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WIRELESS SENSOR NETWORK FOR PRECISION FARMING AND 

ENVIRONMENTAL PROTECTION 

Volodymyr Romanov, Igor Galelyuka, Oleksandr Voronenko 

Abstract: In the paper it is described the wireless sensor network for precision farming and environmental 

protection, which is developed in V.M.Glushkov Institute of Cybernetics. The main aim of the wireless sensor 

network is data acquisition in real-time mode of state of plants on large territories, on-line data processing and 

timely decision making according to specified criteria.  

Keywords: wireless sensor network, biosensor, wireless data acquisition. 

Introduction 

In modern industrial farming it is necessary to obtain information in real-time about influence of climatic and 

anthropogenic stress factors on state of agricultural crops. For protection of green plantation in megalopolis, 

forest reserves and national parks it is reasonable to use similar tools for estimating impacts of stress factors of 

different origin on plantations of these territories. Up-to-date achievements of biosensorics, microelectronics and 

information technologies make it possible to successful solve this very complicated task for large territories.  

Wireless sensor network development 

Several years ago portable computer devices of "Floratest" family were developed and prepared for full-scale 

production [Romanov, 2012]. The main purpose of these devices was diagnostics of plant state in real-time mode 

in laboratory and field conditions. Industrial precision farming and environmental protection are main application 

fields of these portable devices. But, the field testing in German agrarian farms showed some restrictions during 

active work with "Floratest" device in the field conditions. In particular, experienced specialist had to run 

measurements and the one measurement, including dark adaptation, took a long time. For speedup of 

measurements in general it is necessary to use a large number of autonomous portable devices. To avoid these 

restrictions it was started development of data acquisition systems on the base of portable computer devices of 

"Floratest" family [Palagin, 2011]. Such approach allowed to centralize running of measurements, made with 

many devices, and accumulate obtained information in the control center. This handling lets to cover by 

monitoring a large territory of agricultural lands, parklands or woodlands. 

Modern achievements in microelectronics and information and communication technologies after detailed 

analysis show possibility of creating wireless sensor network for express-diagnostics of state of plants on large 

territories with using the same effect of chlorophyll fluorescence induction, on which the operation of devices of 

"Floratest" family is based on. Application of microsensors for measuring additional parameters of air and soil in 

sensor network gives possibility in indirect method to measure not only the general state of plant, but also such 

parameters, as pesticides content in soil, water and plants, level of soil corrosion, level of pollution in air etc. 

Wireless sensor network for our applied problem has to satisfy requirements to typical sensor network for 

application in agriculture and environmental protection. Development of wireless sensor network depends on 

many factors, including failure-resistance, scaling, manufacture cost, type of operational environment, topology of 

sensor network, hardware restrictions, data transferring model, energy consumption and etc. Schemas for initial 

placing of nodes of sensor network have to satisfy requirements of cost reducing of installation, removing 

necessary of preliminary planning of placing schemas, improving flexibility of node placing, and assisting self-

organization and failure-resistance. Nodes of our wireless sensor network are deployed in static mode. Since 

nodes of sensor network sometimes fail because of battery discharge or physical impacts, the structure of sensor 

network has to change its topology very often after the sensor network has been deployed. Changes of topology 
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cause modification of characteristics of network nodes, notably location, accessibility (because of noise, moving 

obstacles etc.), battery charge, failures, changing of node functions in network. It is specified possibility to include 

additional nodes in sensor network for replacement of non-working nodes or expansion of network or network 

functions.  

For global data transfer in sensor network it is necessary, that communication environment was accessible in 

many countries. The best way to solve this task is to organize communication between nodes with using of 

industrial frequencies, which are accessible without licenses in majority countries. Hardware restrictions and 

compromise between antenna efficiency and power consumption put some restrictions on choosing of frequency 

for data transferring. The main advantage of frequencies for industrial application is wide frequency spectrum and 

their accessibility almost in whole world. For purpose of data transferring via wireless channel there were chosen 

tiny wireless modules (NXP company manufacture) with embedded multichannel ADC. Wireless modules work at 

frequency of 2,4 GHz.  

During development of sensor network it is necessary to provide the possibility to integrate the sensor network 

with systems of top level, for example, decision-making and agrotechnological operation generating system and 

"cloud" technologies.  

Conclusion 

Detailed analysis of modern literature and technical solutions shows, that development of wireless sensor 

network for industrial agriculture and environmental monitoring is very complicated task. Implementation of 

proposed wireless sensor networks to industrial agriculture and environmental protection makes it possible to 

increase efficiency and quality of end product, spare fertilizers, water and energy resources, timely protect plants 

of woodlands and parklands from infections and anthropogenic impact. 
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RESEARCH OF THE FLUORІMETER «FLІRATEST» SENSITIVITБ IMЇACT  

OF STRESS FACTORS ON THE PLANTS 

Volodymyr Romanov, Volodymyr Hrusha, Oleksandra Kovyrova 

Abstract: Results of research of fluorometer "Floratest" sensitivity to impact of stress factors on state of plants on 

example of datura are considered in the article. 

Keywords: chlorophyll fluorescence induction; fluorometer. 

Introduction 

Portable computer devices of ”Floratest” family were developed in V.M. Glushkov Institute of Cybernetics of NAS 

of Ukraine. Serial production of devices was started few years ago [Palagin, 2012]. The devices can provide 

express-diagnostics of changes of alive plant state and give opportunities for fast estimation of environment 

influence level and technological stresses on alive plants. The device principle based on measurement of 

chlorophyll fluorescence induction (ChFI) curve in real time without damaging alive plants [dasd.com.ua].  

Application fields of the devices are quite wide and cover both scientific researches and industrial agriculture. 

Experiments description 

In 2012-2013 in the Institute of Cybernetics some researches was completed for purpose of estimating the 

fluorometer sensitivity to impact of stress factors on alive plant state. Changes of curve form of chlorophyll 

fluorescence induction of weed DКЭЮЫК ЮЧНОЫ ТЧПХЮОЧМО ШП СОЫЛТМТНО «RШЮЧНЮp» аОЫО ЬЭЮНТОН. 

Times of beginning measurement, parameters of environment (air and ground temperatures and humidity) were 

fixed. The dark adaptation of leaves was equal 3 minutes. The time of every measurement was 160 s. Leaves for 

measurement were being chosen from one level. It is known if leaves are under direct rays of the sun they need 

more than 10 minutes of dark adaptation before measurement. This fact also was confirmed with the fluorometer 

“Floratest” [Ƚɪɭɲɚ, 2012].  For the purpose of reduction of the dark adaptation period the plants were taken away 

from the sun and placed in the shadow for 30 minutes before the start of the measurements. 

In 2012 experiment was conducted from July 07 till September 13. 16 measurement runs were completed on 32 

plants. The plants of Datura were divided into equal groups: one control and two experimental. The two last 

groups were sprayed with two different doses of herbicide. 

In addition in 2013 two experiments were completed too. The first experiment was conducted from April 12 till 

August 08. 15 measurement runs were completed on 44 plants. The plants were divided into three groups: one 

control and two experimental. Experimental groups were sprayed with two different doses of herbicide that 

differed from doses in 2012. The goal of the second experiment was to receive more large quantity of ChFI 

МЮЫЯОЬ ШП pХКЧЭЬ ЭСКЭ аОЫОЧ’Э ЬpЫКвОН аТЭС СОЫЛТМТНО. EбpОЫТЦОЧЭ аКЬ МШЧНЮМЭОН ПЫШЦ JЮХв 15 ЭТХХ SОpЭОЦЛОЫ 10. 
Two measurement runs on 44 plants were completed. Some preliminary results of the analysis were presented in 

ДȽɪɭɲɚ, 2013Ж. 

In 2014 two-factor experiment was completed. Plants of Datura were chosen again for experiment. Influence 

factors were different doses of watering and heЫЛТМТНО. IЧ КННТЭТШЧ ТЭ аКЬ ОЬЭТЦКЭОН ЭСО ЬОЧЬТЭТЯТЭв ШП “FХШЫКЭОЬЭ” ЭШ 
different properties of water to artificial watering. 
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Initial results 

Analysis of obtained ChFI curves showed a depression of plants photosynthesis under stress factors. An effect of 

the herbicide expresses in gradual increase of ChFI level in groups of sprayed plants [Ƚɪɭɲɚ, 2012]. Besides it 

also showed an influence of weather conditions on beginning points of ChFI curves. 

In 2012 in different days of experiment the parameters of temperature and humidity were varying from 13 to 

30 °ɋ and from 27 to 92% properly. Calculation of linear correlation coefficient between values of ChFI curves 

parameters (Fp, Fs, Fo [RШСпčОФ]) and values of environment parameters (tair, hair, tground, hground) shows a 

correlation presence. In 2013 the measurements were completed in days without sharp changes of the weather 

parameters. The air temperature was in range 23-30 °C, humidity – 28-44 %. Calculation of the linear correlation 

coefficient showed practically lack of the correlation between changing form of ChFI curve and weather conditions 

as opposed to results that we watched in 2012. 

Conclusion 

The estimation method of plants state based on analysis of  form of ChFI curves gives opportunities to diagnose 

ЭСО ЬЭКЭО ШП pХКЧЭЬ ТЧ ХКЭОЧЭ pОЫТШН аСОЧ ЭСО ТЧПХЮОЧМО ШП ЬpЫКвТЧР аТЭС СОЫЛТМТНО КЫОЧ’Э ЬООЧ НТЫОМЭХв. IЭ РТЯОЬ 
opportunities to evaluate an effect of herbicide in express mode and to make conclusion about efficiency of 

herbicide and thus its doses can be optimized. 
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ARCHITECTURE OF SMART SENSOR NETWORK  

FOR AGRICULTURAL PURPOSES 

Yevgenia Sarakhan 

Abstract: Rapid and unpredictable change in climatic conditions and the consequent difficulty of using statistical 

calculations to predict yields showed an acute need to develop models predicting crop yields and the influence of 

climatic conditions, based on the use of non-statistical but operational data. Preliminary data also are essential for 

precision farming technology, which including operating models predict yields and is used to optimize the costs, 

such as water, fertilizer, etc., and to maximize the resulting crop.  

Keywords: information technology, information system, Wireless Sensor Network, agriculture, ontology method.  

Introduction 

The most important agricultural purposes may include timely, accurate and prompt informing farmers about 

climatic changes, both at the individual sections of the field and at the level of administrative- territorial areas. 

Today one solution, which can be useful for automatic acquisition of knowledge about climate change indicators, 

is using a wireless sensor network. Distributed self-organizing network of many sensors that are combined with 

each other through the air, will be useful for the timely application of technological measures to obtain high yields 

of agriculture. Sensors convert environmental variables in the data that the output of the wireless sensor network 

through radio coming to the computer input , which with the help man turn into knowledge. For example, wireless 

sensor network the sensors measure the temperature and humidity, barometric pressure, wind speed and 

direction. With the release of the wireless sensor network computer input data entering the temperature and 

humidity, pressure, speed, wind direction, etc. Agronomist by processing these data on a computer receives the 

prediction, which help to obtain new knowledge, to get, to plan and carry out certain technical measures for the 

care of agriculture. 

Development of smart sensor network 

Field data network consists of two levels: the first level is the transfer of data within the device. The second level 

is the transfer of data between devices for sending to the central unit for the purpose of delivery to the server data 

processing. These recommendations on the production network of the first level should be the result of further 

research and implementation. 

The network of the second-level is based on the protocol of IEC 60870-5 (IEC 60870-5). This protocol allows you 

to transmit sensor readings on request, a timer and change the measured values, as well as monitor the health of 

the devices themselves. In addition to the functions of the telemetry and remote signaling protocol supports 

remote control. Thus, the device can, using a special module, pouring or lighting control command from the 

server. 

Use of the standard protocol will allows building high compatibility system with third party software, as well as 

simplifying the development of the system. Also it will allow integrating easily them with RDF storages. 

For replacement of addresses of information objects by predicates, special function which accepts the identifier of 

the sending device and the address of information object and returns the proper predicate in reply. 

Structurally a network of the second level includes a self-organizing network of transceivers, such as ZigBee. 

The central node has additional transceivers for communication with the server via two independent channels. 

For example, these channels can be – wired shedding data and GSM line. However, no wire line and Wi-Fi, 
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which eventually connected to the same wiring line. 

The solution to this problem is achieved by a wireless sensor network has ontology-managed node (Ye. 

Sarakhan, A. Palagin, V. Romonov. Global network for the automatic acquisition of knowledge. Patent of Ukraine 

№ 89025 ШП 04/10/14, BЮХХ. № 7) [Sarakhan, 2014], the global Internet, computer and human-machine interface, 

the output of the wireless sensor network is connected to the input of the global Internet through ontology - 

controlled node, and the output of the global Internet through a computer linked to man- machine interface. 

The introduction of new network nodes and connections can expand the functionality of the particular gain new 

knowledge automatically without human intervention. 

Data about the environment come in ontology - controlled junction. Ontology -managed node collects information 

about the current state of the environment (declarative knowledge) and processes the data using procedural 

knowledge in the form of appropriate algorithms. As a result, processing of declarative knowledge that is running 

the agent (a computer program) is formed, such as weather or assessed the environment. This information 

comes from the output of user man- machine interface that is connected to ontology - controlled unit via a 

computer. 

The proposed scheme of sensor network consisting of a global network to automatically acquire knowledge, can 

be implemented using serial tablet computers, notebooks, Smartphone, PDAs, etc., and does not require 

additional devices. This approach ensures the accuracy and completeness of the knowledge generated 

automatically without human intervention, and can be used to generate new knowledge about the objects or 

processes that occur, for example, in natural or artificially created environment for monitoring and control in 

agriculture. 

Conclusion 

Successful testing independent serial device with wired sensor and dozens of orders of network sensor systems 

confirm appropriateness of implementation of proposed distributed smart sensors to industrial agriculture. 

In addition to laboratory tests, this method is also used in industrial agriculture. It is especially important to use 

this method in terms of precision farming, which involves the integration of the monitoring of plant state in real 

time by means of application of fertilizers, pesticides and artificial irrigation controls, etc., and data collection and 

visualization require accurate binding to a digital map of the field. Especially effective is using precision 

agriculture with a compatible remote, such as space and ground-based monitoring of plant state.  

The ultimate goal of this system is to maximize agricultural productivity while optimizing costs with the ability to 

ЦКФО КММЮЫКЭО pЫОНТМЭТШЧЬ КЛШЮЭ ПЮЭЮЫО МЫШp. IЭ’Ь аШЫЭС ЭШ ЧШЭО ЭСКЭ ЮЧНОЫ ЭСТЬ КppЫШКМС ЭШ МЫОКЭТЧР КЧН ЛЮТХНТЧР К 
sensor network, biosensor devices can operate synchronously with space and other means of observation of the 

plants that provide the maximum requirements of precision farming.  
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JOINT STUDY OF VISUAL PERCEPTION MECHANISM AND COMPUTER VISION 

SYSTEMS THAT USE COARSE-TO-FINE APPROACH 

Anton Sharypanov, Alexandra Antoniouk, Vladimir Kalmykov 

Abstract: Another aspect of coarse-to-fine approach for technical vision tasks is presented. On the basis of 

systemological analysis of neurophysiology sources a new hypothesis about visual neuron's functioning is 

proposed. This hypothesis explains the mechanism and takes into account receptive fields excitatory zones 

resizing during visual act. 

Keywords: coarse-to-fine, visual perception, intercellular processes, pattern recognition, variable resolution 

Researches in the field of visual perception physiology and creation of information technologies for automatic 

processing of visual information are fairly interconnected domains of human activity. Indeed, the subject in both 

disciplines is the study of visual perception. For physiology of vision the subject is the visual perception of 

humans and animals, while one of the subjects for computer sciences is creation and testing of technical vision 

means. The progress in one of these domains may initiate the progress in the other. 

One of the strategies that solves the problem of great computational complexity in various image processing 

tasks is so-МКХХОН “МШКЫЬО-to-ПТЧО КppЫШКМС”, Т.О. ЭСО technique of refining initial data that exclude inappropriate 

objects or irrelevant ranges of the image on earlier stages of processing in order to apply computationally 

intensive part of the algorithm to reduced volume of data. 

Consider an image consisted of a line of arbitrary text on a one-color background and another one where the 

same line of text is placed over an arbitrary grating (Fig. 1). The text on (Fig. 1a) can be processed by both 

statistical and structural methods of recognition. The text on (Fig. 1b) can not be recognized by known methods. 

At the same time visual perception cope with similar tasks insensibly, seemingly on subconscious level. It is 

naturally to conjecture that the best resolution for decision making is selected in visual system in the sense of 

ТЦКРО pЫШМОЬЬТЧР, аСОЧ ЭСО ЮЧЧОМОЬЬКЫв НОЭКТХЬ НШЧ’Э КЫТЬО КЧН ЭСО ОЬЬОЧЭТКХ pКЫЭЬ ШП ШЛУОМЭЬ НШЧ’Э НТЬКppОКЫ. 

 

It is possible to suggest that it is the processing of observed low resolution images at the beginning of visual act 

that makes possible consistent visual perception of symbols on different background texture. The text on Fig.1a is 

recognized successfully by standard OCR program. Processing the text on Fig.1b gives denial of recognition 

because of inability to determine an object on image. After digitizing these images with six times lower resolution 

(Fig. 2a, 2b) the text string is recognized successfully on both of them. In this case the coarse-to-fine approach is 

used to solve the problem that can not be addressed at all by traditional methods. 

It was discovered that the sizes of receptive fields' excitatory zones of visual neurons change during visual act, 

which eventually mean dynamical changes in visual system's resolution. Even though this phenomenon is 

examined well, the mechanisms for generation of receptive field center width dynamics are unclear and further 

studying of intracellular processes in visual system is needed. 

Proposed model of visual neuron's functioning during action potential generation is developed on the basis of 

systemological analysis of known ideas about neurons' functioning and results of other researchers. It is an 

 a) neutral background;                                                       b) square grating in background 

Figure 1. Examples of image with arbitrary text 
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attempt to explain the mechanism and to take into account receptive fields excitatory zones resizing during visual 

act. 

Under the influence of excitatory receptors post-synaptic potential and also with no impact of inhibitory receptors 

the potential-dependent sodium channels start to open and the spike begins. Sodium flow increases and 

depolarization increases too, resulting in opening more sodium channels, so the intracellular membrane potential 

increases up to the value of sodium equilibrium potential. Chlorine ions enter cell through membrane pores due to 

concentration gradient while counteractive electrical potential decreases. After spike ends, the cell membrane 

pШЭОЧЭТКХ НШОЬЧ’Э ЫОЭЮЫЧ ЭШ ТЭЬ ТЧТЭТКХ ЯКХЮО and resting potential shifts toward hyperpolarization due to chlorine ions 

ingress. It is known that the opening threshold of potential-dependent sodium channels increases with the 

distance growth from axon initial segment. At the beginning of each next pulse this results in potential-dependent 

sodium channels located outermost from axon hillock stops to open under the post-synaptic potential impact of 

excitatory receptors, located in the same area as these sodium channels. This means that potential of opening 

threshold for mentioned sodium channels is greater than initial resting potential plus shift value and they failed to 

participate in charge accumulation for the next pulse generation. 

It is also possible to assume that the distance from excitatory receptor to axon hillock matches distance in the 

field of view from the point of given ЫОМОpЭШЫ ЭШ ЫОМОpЭТЯО ПТОХН МОЧЭОЫ. SШ ЭСО “ЧШЧpКЫЭТМТpКЭТШЧ” ШП ЬШЦО ЫОМОpЭШЫЬ 
in pulse generation matches lessening of receptive field excitatory zone. 

Conclusion 

As for now we can state that a coarse-to-fine approach is used spontaneously by researchers in different fields of 

technical sciences. At the same time some studies are carried out in the domain of neurophysiology, showing the 

presence of such mechanism in living beings' visual system. A hypothesis explaining the functioning of that 

mechanism in retinal ganglion cells and LGN neurons was presented.  

This hypothesis approval perhaps will enable systematization of coarse-to-fine approach in the field of technical 

vision; developing of general recommendations and best practices for its application to recognition tasks that can 

not be resolved at all by traditional methods. 
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MATRIX-EVOLUTIONARY METHOD FOR TIMETABLE FORMING 

Vitaliy Snytyuk, Olena Sipko 

Abstract: In this papert proposed a new method for automatic generation of timetables, based on the use of the 

objective function preferences of students and teachers, as well as matrix-slatted his presentation. 

Keywords: timetable, matrix-evolutionary method. 

Introduction 

Development of technologies for forming the timetable in universities has more than one decade. On the urgency 

of solving this problem indicates the number of stakeholders - lecturers, students and controllers. Today are used 

hundreds of software systems for scheduling, but the task of forming a truly effective timetable remains 

unresolved. The proposed models and methods are only partially closer to the achievement of the global goal - 

the creation of an optimal timetable. The main aspect is the need to meet the interests of stakeholders in terms of 

restrictions on the accompanying resource potential. 

Forming timetable as a matrix-lattice structure 

To solve the problem of constructing an effective timetable by the authors earlier proposed the objective function  

       
1 1 1 1

max,
i

j

nl K M
Tv j

S j j j i j il il
j j i l

F r x Z y L T d Z
   

             (1) 

( , , , ),r P S L A   

where r - timetable, ,S L  - weights indicating the priorities of lecturers and students as subjects of the 

educational process, jx - priorities requirements of students and lecturers, v

jZ - demands from groups of 

students, iL - lecturers, jT - group of lecturers, jT

ilZ - lecturers preferences, j

ild - priorities such preferences, l  - 

the number of students requests, K - the number of groups of lecturers defined their position, academic degree 

and academic rank, M - the number of lecturers,  in - the number of lecturers in i th group,  - restrictions area,  

, ,P L A - set of academic disciplines, lecturers and classrooms, respectively.  

Solution of the problem (1) is requested to carry out using evolutionary techniques [Snytyuk, 2013]. To develop a 

structure of potential solutions, and using (1), we can estimate its prospects. But, unlike many optimization 

problems, the computation of the objective function as well as the verification of restrictions compliance are a time 

consuming processes.         

In order to optimize the computational process is supposed to use a matrix-evolutionary method. Then the 

timetable can be represented as a table with some fields  

                           , , , , , , , ,Sh Day Time Year Group Course Lecturer Type Room                               (2) 

where Day - day of the week, Time - the number of class,  Year - student learning year (course),  Group - 

the group code (ID),  Course - the name of academic discipline, Lecturer - a lecturer,  Type - the type of 

class, Room - the number of classroom.  

Then visual timetable looks like a three-dimensional lattice structure. Such a structure would be in the form of a 

rectangular parallelepiped with sides lie on the axes:  

                           1 2 3, , .X Day Time X Year Group X Classroom                          (3)  

The nodes of the lattice parallelepiped will be the value  

                                                        .Z Lecturer Course Type                                                      (4)  
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Assuming that the number of school days per week is 6, and the possible number of lessons per day also 6, we 

find that 1 {1,2,...,36}.X  A maximum of courses at universities is 6, the number of groups varies (suppose 

200), then in this case, the total number of nodes in a three-dimensional lattice will be 2160000, at provided that 

the number of potential audiences is 300.  Content of the lattice nodes may be different. As a first option there 

can be a number {1,2,...,800000},Z considering that the number of teachers 200, items - 1000, and forms 

of training sessions - 4. 

Thus, the schedule will be a collection of fragments 1 2 3{ , , , }X X X Z . Since the definition of the structure of a 

problem potential solution of the creating schedules is important to optimize the computational process, we note 

that the transformation of the triad <Lecturer-Course-Type> to an integer should be on some algorithm. Here are 

its features. In the first stage we write all forms of learning in one subject for specific lecturer. Further, the same 

for the other object, but the same lecturer. In the next step we write subjects and forms of learning for another 

lecturer, etc. Note that lecturers are ordered by position, degrees and titles. If these attributes are the same, the 

lecturers are written in alphabetical order. After receiving the list in the specified format we perform coding, so 

that the first record will be responsible one, and the last - 800000.  

In the second variant, the lattice nodes can be coded only objects and forms of learning, as in the first two 

attributes, and the database can be uniquely set lecturer. However, this process probably will require more 

resource that will be installed additionally. 

The proposed method of formation of the potential solutions fragment will optimize the computational process 

using the elements of a computer strategy by ensuring the continuity of obtained solutions. In particular, if it is 

found that some lecturers can not spend a learning session on the subject, it is more likely that the first thing the 

next step will be requested to change the shape of a class or subject.  

Simultaneously with the construction of a timetables parallelepiped efficiently build another a parallelepiped of the 

same dimension, but in the lattice nods which will be unity, indicating that in such day and such time for a group 

of students in the classroom is lesson and goes to zero if there are no classes. Such a parallelepiped is needed 

to accelerate the construction of the potential solutions-timetables and check their adequacy, as well as to 

calculate the values of the objective function. 

In contrast to the traditional variant of evolutionary strategy using we offer an emphasis on ensuring the continuity 

of the search for new potential solutions, which corresponds to the logic of the process of timetable forming: "If 

the timetable is not satisfactory, then will be most effective its minimal changes."  

Conclusion 

In the report will be shown a new method of creating timetables at the university, which is based on the 

development and use of the objective function, in the basis of which are the preferences of lecturers and 

students. We propose a new approach to the formation of potential solutions-timetables, based on the composite 

elements using evolutionary strategy, the fuzzy set theory and the analytic hierarchy process. The process of 

checking constraints and the adequacy of timetables is optimized. 

Bibliography 

[Snytyuk, 2013] ɋɧɢɬɸɤ ȼ.ȿ.. ɉɚɪɚɦɟɬɪɢɱɟɫɤɚɹ ɨɩɬɢɦɢɡɚɰɢɹ ɩɪɨɰɟɫɫɚ ɷɜɨɥɸɰɢɨɧɧɨɝɨ ɧɚɩɪɚɜɥɟɧɧɨɝɨ ɩɨɢɫɤɚ / 
Ɇɚɬɟɪɿɚɥɢ II Ɇɿɠɧ. ɧɚɭɤ.-ɬɟɯɧ. ɤɨɧɮ. «Ɉɛɱɢɫɥɸɜɚɥɶɧɢɣ ɿɧɬɟɥɟɤɬ». – ɑɟɪɤɚɫɢ. – 2013. – ɋ. 14-15. 

Authors' Information 

Vitaliy Snytyuk – Taras Shevchenko National university of Kyiv, Professor, 03022, 81 Lomonosov Str., Kyiv, 

Ukrain; e-mail: snytyuk@gmail.com; 

Olena Sipko – Cherkassy State Technological University, Assistant, 18006, 460 Shevchenko Ave, Cherkassy, 

Ukraine; e-mail: sipko888@gmail.com  

mailto:snytyuk@gmail.com


XX-th International Conference "Knowledge - Dialogue - Solution" 
 

138 

A HIERARCHICAL APPROACH TO MULTICRITERIA PROBLEMS 

Albert Voronin, Yuriy Ziatdinov, Igor Varlamov 

Abstract: It is shown, that any multicriteria problem can be represented by a hierarchical system of criteria.  

Individual properties of the object (alternative) are evaluated at the bottom level of the system, using a criteria 

vector; and a composition mechanism is used to evaluate the object as a whole at the top level. The problem is 

solved by the method of nested scalar convolutions of vector-valued criteria. The methodology of the problem 

solving is based on the complementarity principle by N. BШСr КЧН ЭСО ЭСОШrОЦ ШП ТЧМШЦpХОЭОЧОss Лв K. GöНОХ.  

Keywords: hierarchical structure; nested scalar convolutions; multicriteria approach; decomposition; composition. 

Introduction 

The problem of decision making in general view can be represented by the scheme 

   , *x Y x  , 

where { }x  is a set of objects (alternatives); Y is the function of choice (rule establishing a prefer ability on a set 

of alternatives); ɯ* is the chosen alternatives (one or more).  

The function Y is used to solve the problem of analysis and evaluation of alternatives. On results of estimation the 

choice of one or a few best alternatives from the given set follows. In decision theory, there are two different 

approaches to evaluating objects (alternatives) subject to choice. One of them is to evaluate an object as a whole 

and to choose an alternative by comparing objects as gestalts (holistic images of objects without detailing their 

properties). The second approach is detailed elaboration and assessment of various object vectors of properties 

and making decisions after comparing these properties. If a holistic approach implies choosing x* directly using 

choice function Y, the vector approach requires a mechanism to carry out decomposition of Y into a set (vector) 

of the choice functions y. By decomposition of the choice function Y is understood its equivalent representation by 

a certain set of other functions y which composition is the initial choice function Y.  

Separation of properties of alternatives on the basis of the analysis is the decomposition leading to the 

hierarchical structure of properties.  

Properties, for which there exist objective numerical characteristics, are called criteria. The approach of 

comparison on separate properties, at all its attraction, derivates a serious problem of return transition to required 

comparison of alternatives as a whole [Voronin, 2013].  

Statement of the Problem  

Quality of an alternative is determined by hierarchical system of vectors 

 
1

1 1

1
2

( )

( ) ( ) , [ , ]
jn

j j

i i
y y j m


 


   , 

where 1( )jy   is the vector of criteria on the (j -1)-th level of the hierarchy, by the components of which the quality 

of properties of alternatives for the j-th level is assessed; m is the amount of levels of the hierarchy; 1( )jn   is the 

amount of estimated properties on (j -1)-th level of the hierarchy. The numerical values of n criteria 1( )y y  of 

the first level of the hierarchy for the alternative are given. 

The same criterion on (j -1)-th level can participate in the evaluation of several properties of the j-th level, i.e. in 

the hierarchy are possible cross-links. It is clear that 
1

1

1

( )
n

i
i

n r n


   and 1( )mn  . 
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Importance (significance) of each of the components of the criterion of (j -1)-th level in the evaluation of properties 

of k-th level is characterized by a property coefficient of the priority, their set forming the priority vectors system 

 1 1

1
2

( )

( ) ( ) , [ , ]
jn

j j

ik ik k
p p j m 


    . 

It is required to find an analytical evaluation *y  and qualitative evaluation of the effectiveness of this given 

alternative, and from the alternatives available to choose the best. 

The Method of Solution  

At the study, the approach is used consisting in the creation and simultaneous co-existence of not one but many 

theoretical models of the same phenomenon, and some of them conceptually contradict each other. However, no 

one can be neglected, as each describes a property of the phenomenon and none can be taken as a single 

because it does not express the full range of its properties. Compare the said with the principle of 

complementarity, introduced into science by Niles Bohr: "... To reproduce the integrity of the phenomenon should 

be used mutually exclusive "complementary" classes of concepts, each of which can be used in its own, special 

conditions, but only when taken together, exhaust the definable information." It is the principle of complementarity 

that allows for separating and then linking these criteria in multicriteria evaluation. Only a full set of individual 

criteria (vector criterion) enables an adequate assessment of the functioning of a complex system as a 

manifestation of the contradictory unity of all its properties. 

However, this possibility represents only a necessary but not a sufficient condition for the vector evaluation of the 

entire alternative as a whole. 

For a complete evaluation it is necessary to go out from the lower level of the hierarchy and to rise on the 

following tier, i.e. to carry out an act of criteria composition. Let's compare this with the incompleteness theorem 

ШП KЮЫЭ GöНОХ "... IЧ ОЯОЫв МШЦpХОб ОЧШЮРС not contradictory theory of the first order there is a statement, which 

by means of the theory is impossible neither to prove, nor to deny. But the self-consistency of a particular theory 

can be established by means of another, more powerful formal theory of the second order. But then the question 

of the self-МШЧЬТЬЭОЧМв ШП ЭСТЬ ЬОМШЧН ЭСОШЫв КЫТЬОЬ, КЧН ЬШ ПШЫЭС.” We can say that GöНОХ’Ь Эheorem is a 

methodological basis for the study of hierarchical structures. 

With reference to our problem it means that for an adequate estimation of an alternative as a whole we should 

solve a task of the criteria composition on levels of hierarchy, consecutively passing from the bottom level up to 

top. 

A scalar convolution of criteria can serve as a tool for the act of composition. The scalar convolution – it is a 

mathematical technique for data compressing and quantifying its integral properties by a single number. 

A scalar convolution on nonlinear compromise scheme for the criteria subject to be minimized is proposed 

[Voronin, 2014]  

  1

1

[ ( )]
s

k k k k
k

Y y x p A A y x




    , 

applied in cases where the decision-maker considers as the preferred those solutions in which the values of 

individual criteria ɭɤ(ɯ) are farthest from their limit values, Ⱥɤ. This convolution has a number of essential 

advantages, which include flexibility, universality and analyticity. 

The choice of a compromises scheme is made by the decision-maker and appears as explicitly conceptual. 
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Nested Scalar Convolutions  

It is proposed for analytical evaluation of hierarchical structures to apply a method of nested scalar convolutions. 

TСО МШЦpШЬТЭТШЧ ТЬ pОЫПШЫЦОН ШЧ ЭСО “ЦКЭЫвШЬСФК pЫТЧМТpХО”: ЭСО ЬМКХКЫ convolutions of the weighted components 

of vector criteria of lower level serve as the components of the vectors of higher level criteria. Scalar convolution 

of criteria obtained at the uppermost level is automatically considered as the expression for the analytical 

evaluation of effectiveness of the entire hierarchical system. 

The algorithm for nested scalar convolutions is represented by an iterative sequence of operations of the weighed 

scalar convolutions of criteria for each level of the hierarchy from the bottom up, taking into account the priority 

vectors, based on the selected compromise scheme  

     1 1 2( ), [ , ]j j jy p y j m     (1) 

and the searching and evaluating of effectiveness of the entire hierarchical system (alternative) as a whole is 

expressed by the problem of determining the scalar convolution of criteria on the top level of the hierarchy: 

 * my y . 

When using the recurrent formula (1) important is the rational choice of the compromise scheme. For the method 

of nested scalar convolutions the adequate is a nonlinear compromise scheme. It is established that, without loss 

of generality, a premise for its use is that all the partial criteria were non-negative, were subject to minimization 

and were limited: 

  
1

0 , ,
n

i i i i
y A A A


    

where A is the vector of restrictions on the criteria of the current level of the hierarchy; n is the amount of them. 

Proceeding from (1) the expression to evaluate k-th property of an alternative for the j-th level of the hierarchy by  

using the nonlinear compromise scheme looks like 

           

1

11 1
0

1

1 1

( )

( ) ( ) ( ) ( ), [ , ],

j
kn

j j j j

k ik ik
i

y p y k n



 



      (2) 

where criteria of the (j-1)-th level are normalized (reduced to unity). Thus, 1

0

( )j

iky   are the normalized ЯОМЭШЫ’Ь 
1

0

( )jy   components involved in the evaluation of properties of the k-th alternative on the j-th level of the hierarchy; 

1( )j

kn   is their amount; ( )jn  is the amount of evaluated properties of the j-th level. 

In the most simple and rather common case the multicriteria problem is formulated and solved without priorities, 

when decision-makers believe that all the importance parameters for all properties of alternatives are the same. 

In this case, a simple scalar convolution with the nonlinear trade-offs scheme in a unified form is used. 

In order to formula (2) reflected the idea of the nested scalar convolutions method in accordance with the 

recurrent relation (1), this expression should be normalized, i.e., must be obtained a relative measure such that it 

were subject to be minimized, and it were the unit for it as the limit value. 

The structure of the nonlinear compromise scheme enables normalizing the convolution (2) not to the maximum 

(which in this case is difficult), but to the minimum value of criteria convolution. Indeed, the ideal values for the 

criteria that are subject to be minimized are their zero points. Putting in (2) 

 1 1
0 0 1( ) ( ), [ , ]j j

ik ky i n     
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and taking into account the normalization 
1

1



n

i
i

p , we obtain 1( )

min

j

ky  . 

After calculations and normalizing (reducing to unity), the final expression for the recurrent formula for calculating 

analytical assessments of the alternatives properties at all levels of the hierarchy becomes 

 
1 1

1
1 1

0 0
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1 1 1 2

( )

( ) ( ) ( ) ( ), , , , .

j
kn

j j j j

k ik ik
i

y p y k n j m

 
 



             
  
  

Conclusion  

The foregoing leads to the conclusion that any problem of vector assessment of an alternative can be 

represented by a hierarchical system of criteria, resulting from the decomposition of alternative properties. The 

lower level of the hierarchy is an object (alternative) assessment on selected properties, using initial criteria 

vector, and the upper level is obtained through the mechanism of the composition as a whole object evaluation. 

Central here is the problem of the composition of criteria for levels of the hierarchy to be solved by the method of 

nested scalar convolutions. 

The methodological basis of an alternative properties decomposition to obtain the initial criteria vector is the 

Bohr's principle of complementarity. This is a necessary condition for vector estimation of alternatives. 

TСО ЦОЭСШНШХШРв ШП К МЫТЭОЫТК МШЦpШЬТЭТШЧ ПШЫ ХОЯОХЬ ШП ЭСО СТОЫКЫМСв ТЬ ЛКЬОН ШЧ ЭСО GöНОХ’Ь ЭСОШЫОЦ ШП 
incompleteness. This is a sufficient condition for vector estimation of alternatives. 

We dare say that above inferences about notions of criteria decomposition and composition can be extended on 

the more general notions of analysis and synthesis. 
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A HIBRID TECHNOLOGIES TO OPTIMIZE CONSTRAINED EOQ MODEL 

Olha Yegorova 

Abstract: in this paper the aspects of program realization of hybrid method of fuzzy simulation and evolutionary 

technologies of directed optimization to optimize constrained EOQ model are considered.  

Keywords: EOQ, fuzzy simulation, evolutionary technologies of directed optimization 

Introduction 

The economic order quantity models with constraints for deterioration items with two level of trade credit in one 

replenishment cycle, inspection errors, planned backorders, and sales returns are developed in both crisp and 

fuzzy environment in [Yegorova, 2014]. Here objectives are to maximize the return on sales. Demand rate, selling 

prices, interest paid rate, and interest earned rate are considered as fuzzy variables.  

In this paper carried out the simulation technique to estimate the fuzzy parameters and solution methodology for 

fuzzy expected value model along with theoretical results to identify global optimal solution.  

Model formulation   

Fuzzy expected value model constructed as follows  

  

     
       

       
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, ,...,i 12 14 ,  (1) 

subject to the constraints 

min maxCE E P E    ,  b c d E t E t W           1 2 , h CE ɋ E P       , 
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2
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1
1 , 

where sR  – sale revenue, K  – the ordering cost, cP  – the purchase cost, siC – the (inspection) screening cost, 

rgC – the cost for return the rejection items to supplier, hC – the inventory holding cost per cycle, dC – the 

deterioration cost, sC – the shortage cost per cycle due to backlog, unC – the opportunity cost due to lost sale 

per cycle, adiC – the cost of accepting a defective items, rndC  – the cost of rejection a non-defective items, IP  – 

interest paid, IE  – interest earned.  

Fuzzy simulation technique  

In model (1) it needs to find the appropriate vector  smb III ,,  such that satisfies the constraints and reaches it 

maximal value. For the fixed value of  smb III ,,  a fuzzy simulation technique [Taleizadeh, 2013] is employed to  

estimate the fuzzy parameters such as demand, selling prices, interest paid rate and interest earned rate.  

Step 1. Set 0E  and initialized G  and .O  

Step 2. We randomly generate sequences  g
e

g
w

g
p

g
b

g
v

g iiippD ,,,,,  from the  -level sets of fuzzy variables D
~

,  
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, Gg ,...,2,1 , where   is a sufficiently small positive number. 
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


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    
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Max ROS I I I D p p i i i s
Cr ROS I I I D p p i i i s

Max ROS I I I D p p i i i s





    
    
   
 

12

12

1
1

2
. 

Step 7. Repeat 5 and 6 for O  times. 

Step 8. Calculate    .00
~

,
~

,
~

,~,~,
~

,,,
O

ab
EbaiiippDIIIROSE ii

iiiewpbvsmbi


  

Here in order to solve the EVM, we choose Evolutionary Technologies of Directed Optimization [Snytyuk, 2004] 
as the foundation to design an algorithm which integrates fuzzy simulation and Evolutionary Technologies of 
Directed Optimization, where the fuzzy simulation is employed to estimate the maximal revenue on sales, and 
Evolutionary Technologies of Directed Optimization is used to find the optimal solution.  

Conclusion 

The results of experiments and comparative analysis of classical genetic algorithm and the developed method 
were shown to reduce search time by 7-12% and increase the accuracy of the result. 
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ɊɉɌɍɋɉɀɈɃɀ ɊɋɉɑɀɌɌȻ ɎȿȻɆɀɈɈɉȾɉ ɃɈɍɀɆɆɀɅɍɎȻɆɗɈɉȾɉ ɉȼɎɒɀɈɃɚ 

Ȼɦɠɥɬɛɨɟɫ ȼɛɜɠɨɥɩ 

Ⱥɧɧɨɬɚɰɢɹ: ɂɧɬɟɥɥɟɤɬɭɚɥɶɧɨɟ ɭɞɚɥɟɧɧɨɟ ɨɛɭɱɟɧɢɟ ɫɬɪɨɢɬɫɹ ɧɚ ɩɥɚɬɮɨɪɦɟ ɫ ɤɥɢɟɧɬ-ɫɟɪɜɟɪɧɨɣ 
ɚɪɯɢɬɟɤɬɭɪɨɣ. Ɉɫɧɨɜɧɨɣ ɦɨɞɟɥɶɸ ɨɛɭɱɟɧɢɹ ɹɜɥɹɟɬɫɹ ɮɭɧɤɰɢɹ ɡɧɚɧɢɣ, ɤɨɬɨɪɚɹ ɫɬɪɨɢɬɫɹ ɩɪɢ 
ɨɛɪɚɛɨɬɤɟ ɜɯɨɞɹɳɟɣ ɢɧɮɨɪɦɚɰɢɢ. ɉɪɟɞɥɚɝɚɟɬɫɹ ɪɟɚɥɢɡɨɜɚɬɶ ɤɥɚɫɫɢɮɢɤɚɰɢɸ ɩɨɬɟɧɰɢɚɥɶɧɨɝɨ 
ɫɬɭɞɟɧɬɚ ɩɨ ɬɢɩɭ ɨɫɧɨɜɧɨɣ ɦɨɞɚɥɶɧɨɫɬɢ ɜɨɫɩɪɢɹɬɢɹ ɢɧɮɨɪɦɚɰɢɢ ɢ ɢɫɩɨɥɶɡɨɜɚɬɶ ɫɚɦɨɨɛɭɱɟɧɢɟ 
ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɨɝɨ ɨɛɭɱɟɧɢɹ.  

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ:  ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɨɟ ɨɛɭɱɟɧɢɟ, ɨɛɪɚɛɨɬɤɚ ɜɯɨɞɹɳɟɣ ɢɧɮɨɪɦɚɰɢɢ, ɜɧɭɬɪɟɧɧɢɟ 
ɩɪɨɰɟɫɫɵ, ɬɢɩɵ  ɜɨɫɩɪɢɹɬɢɹ. 

Ƚɝɠɟɠɨɣɠ 

Ɉɛɴɟɤɬɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ɩɪɨɰɟɫɫ ɢɧɬɟɥɥɟɤɬɭɚɥɢɡɚɰɢɢ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɨɛɭɱɟɧɢɹ. ɉɪɟɞɦɟɬɨɦ 
ɢɫɫɥɟɞɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ɩɨɫɬɪɨɟɧɢɟ ɩɪɨɰɟɫɫɚ ɭɞɚɥɟɧɧɨɝɨ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɨɝɨ ɨɛɭɱɟɧɢɹ, ɫɚɦɨɨɛɭɱɟɧɢɟ 

ɫɢɫɬɟɦɵ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɨɛɭɱɟɧɢɹ.  

Ʉɥɚɫɫɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ ɨɛɭɱɟɧɢɹ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɞɢɫɤɪɟɬɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɜɪɟɦɟɧɢ ɞɥɹ ɥɟɤɰɢɣ, 

ɩɪɚɤɬɢɱɟɫɤɢɯ ɡɚɧɹɬɢɣ ɢ ɩɪɨɯɨɠɞɟɧɢɹ ɷɤɡɚɦɟɧɨɜ, ɱɬɨ ɬɪɟɛɭɟɬ ɢɡɦɟɧɟɧɢɹ ɧɨɪɦɚɥɶɧɨɝɨ ɪɢɬɦɚ ɠɢɡɧɢ, 
ɞɨɩɨɥɧɢɬɟɥɶɧɵx ɬɪɚɧɫɩɨɪɬɧɵɯ ɪɚɫɯɨɞɨɜ. Ʉɪɨɦɟ ɬɨɝɨ, ɭɪɨɤɢ ɭɫɪɟɞɧɟɧɵ ɢ ɧɟ ɩɪɢɧɢɦɚɸɬ ɜɨ ɜɧɢɦɚɧɢɟ 

ɩɫɢɯɨɥɨɝɢɱɟɫɤɢɟ ɨɫɨɛɟɧɧɨɫɬɢ ɬɟɯ, ɤɬɨ ɨɛɭɱɚɟɬɫɹ. Ɍɪɟɬɢɣ ɧɟɝɚɬɢɜɧɵɣ ɚɫɩɟɤɬ ɤɥɚɫɫɢɱɟɫɤɨɝɨ ɨɛɪɚɡɨɜɚɧɢɹ - 

ɫɭɛɴɟɤɬɢɜɧɚɹ ɨɰɟɧɤɚ ɡɧɚɧɢɣ. ȼɵɯɨɞɨɦ ɢɡ ɷɬɨɣ ɫɢɬɭɚɰɢɢ ɹɜɥɹɟɬɫɹ ɞɢɫɬɚɧɰɢɨɧɧɨɟ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɨɟ 

ɨɛɭɱɟɧɢɟ. ɍɞɚɥɟɧɧɨɟ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɨɟ ɨɛɭɱɟɧɢɟ ɩɨɡɜɨɥɢɬ ɭɱɢɬɶɫɹ ɜ ɥɸɛɨɟ ɜɪɟɦɹ ɢ ɜ ɥɸɛɨɦ ɦɟɫɬɟ, ɢɦɟɹ 

ɞɨɫɬɭɩ ɤ ɫɟɬɢ ɂɧɬɟɪɧɟɬ ɢ ɩɪɢɥɨɠɟɧɢɹ ɧɚ ɪɚɛɨɱɟɣ ɫɬɚɧɰɢɢ. 

ɉɜɮɲɛɠɧɶɤ-ɬɣɬɭɠɧɛ-ɩɜɮɲɛɠɧɶɤ 

ɉɪɨɟɤɬɢɪɭɟɦɵɣ ɩɪɨɰɟɫɫ ɨɛɭɱɟɧɢɹ ɹɜɥɹɟɬɫɹ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɵɦ, ɜɤɥɸɱɚɹ ɩɨɫɬɨɹɧɧɭɸ ɨɛɪɚɬɧɭɸ ɫɜɹɡɶ –
ɨɛɭɱɚɟɦɵɣ-ɫɢɫɬɟɦɚ-ɨɛɭɱɚɟɦɵɣ. ɑɬɨɛɵ ɨɯɜɚɬɢɬɶ ɧɚɢɛɨɥɶɲɟɟ ɤɨɥɢɱɟɫɬɜɨ ɠɟɥɚɸɳɢɯ, ɜ ɨɛɭɱɟɧɢɢ  

ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɫɢɫɬɟɦɭ ɤɥɢɟɧɬ-ɫɟɪɜɟɪɧɨɝɨ ɬɢɩɚ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɨɛɪɚɛɨɬɤɚ ɞɚɧɧɵɯ 

ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɞɢɫɬɚɧɰɢɨɧɧɨ. ȼɨ ɜɫɟɯ ɫɥɭɱɚɹɯ, ɤɨɝɞɚ ɟɫɬɶ ɩɨɞɤɥɸɱɟɧɢɟ ɤ ɫɟɬɢ ɢɧɬɟɪɧɟɬ ɤɥɢɟɧɬɚ, 

ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɧɚ ɪɚɛɨɱɢɯ ɫɬɚɧɰɢɹɯ, ɨɛɭɱɚɟɦɵɟ ɢɦɟɸɬ ɞɨɫɬɭɩ ɤ ɨɛɭɱɚɸɳɟɣ ɢɧɮɨɪɦɚɰɢɢ ɢ, ɫɨɛɫɬɜɟɧɧɨ, ɤ 
ɩɪɨɰɟɫɫɭ ɨɛɭɱɟɧɢɹ. ȼ ɩɪɨɰɟɫɫɟ ɨɛɭɱɟɧɢɹ ɩɪɨɢɫɯɨɞɢɬ ɮɨɪɦɢɪɨɜɚɧɢɟ ɮɭɧɤɰɢɢ (ɦɨɞɟɥɢ) ɡɧɚɧɢɣ 

ɨɛɭɱɚɟɦɨɝɨ. Ɋɢɫɭɧɨɤ 1 ɢɥɥɸɫɬɪɢɪɭɟɬ ɩɪɨɰɟɫɫ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɨɝɨ ɨɛɭɱɟɧɢɹ. 

Кɨɧɟɰ

Сɨɯɪɚɧɟɧɢɟ ɧɨɜɵɯ 
ɞɚɧɧɵɯ ɨɛɭɱɟɧɢя

Пɪɨɰɟɫɫ ɨɛɭɱɟɧɢя

Фɨɪɦɢɪɨɜɚɧɢɟ ɦɨɞɟɥɢ 

ɡɧɚɧɢɣ ɨɛɭɱɚɟɦɨɝɨ
Кɨɧɬɪɨɥɶ 

ɡɧɚɧɢɣ

Зɚɝɪɭɡɤɚ ɞɚɧɧɵɯ 

ɨɛɭɱɟɧɢяНɚɱɚɥɨ

 

Ɋɢɫ. 1. ɉɪɨɰɟɫɫ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɨɝɨ ɨɛɭɱɟɧɢɹ 

ɉɪɨɰɟɫɫ ɨɛɭɱɟɧɢɹ ɛɭɞɟɬ ɩɪɨɯɨɞɢɬɶ ɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɨ ɩɪɢ ɩɪɟɞɫɬɚɜɥɟɧɢɢ ɞɚɧɧɵɯ ɨɛɭɱɚɸɳɢɦɫɹ ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɢɩɚ ɨɫɧɨɜɧɨɣ ɦɨɞɚɥɶɧɨɫɬɢ ɜɨɫɩɪɢɹɬɢɹ ɢɧɮɨɪɦɚɰɢɢ ɭ ɨɛɭɱɚɟɦɨɝɨ. 
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ȼɫɟɯ ɥɸɞɟɣ ɦɨɠɧɨ ɪɚɡɞɟɥɢɬɶ ɧɚ ɱɟɬɵɪɟ ɤɚɬɟɝɨɪɢɢ ɩɨ ɬɢɩɭ ɨɫɧɨɜɧɨɣ ɦɨɞɚɥɶɧɨɫɬɢ ɜɨɫɩɪɢɹɬɢɹ: ɜɢɡɭɚɥɵ, 

ɚɭɞɢɚɥɵ, ɤɢɧɟɫɬɟɬɢɤɢ ɢ ɞɢɫɤɪɟɬɵ (ɬɚɛɥ.1), ɨɞɧɚɤɨ ɧɟɨɛɯɨɞɢɦɨ ɡɚɦɟɬɢɬɶ, ɱɬɨ ɨɱɟɧɶ ɬɪɭɞɧɨ ɧɚɣɬɢ ɥɸɞɟɣ ɫ 
ɹɪɤɨɜɵɪɚɠɟɧɧɵɦ ɬɨɥɶɤɨ ɨɞɧɢɦ ɞɨɦɢɧɢɪɭɸɳɢɦ ɬɢɩɨɦ ɜɨɫɩɪɢɹɬɢɹ, ɱɚɳɟ ɜɫɟɝɨ ɛɭɞɟɬ ɧɚɛɥɸɞɚɬɶɫɹ 
ɤɨɦɛɢɧɚɰɢɹ ɛɨɥɟɟ ɜɵɪɚɠɟɧɧɵɯ ɧɟɫɤɨɥɶɤɢɯ ɬɢɩɨɜ ɜɨɫɩɪɢɹɬɢɹ ɢɧɮɨɪɦɚɰɢɢ.  
       Ɍɚɛɥɢɰɚ 1. Ɍɢɩɵ ɜɨɫɩɪɢɹɬɢɹ 

Ɍɢɩ ȼɨɫɩɪɢɹɬɢɹ ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɬɢɩɚ ɜɨɫɩɪɢɹɬɢɹ ɉɪɨɰɟɧɬ ɥɸɞɟɣ ɫ ɨɫɧɨɜɧɵɦ 
ɬɢɩɨɦ ɜɨɫɩɪɢɹɬɢɹ 

ȼɢɡɭɚɥɶɧɵɣ (V) ɂɧɮɨɪɦɚɰɢɹ ɜɨɫɩɪɢɧɢɦɚɟɬɫɹ ɱɟɪɟɡ ɨɛɪɚɡɵ, 

ɤɚɪɬɢɧɤɢ 

35 

Ⱥɭɞɢɚɥɶɧɵɣ (A) ɂɧɮɨɪɦɚɰɢɹ ɜɨɫɩɪɢɧɢɦɚɟɬɫɹ ɱɟɪɟɡ ɡɜɭɤ 20 

Ʉɢɧɟɫɬɟɬɢɱɟɫɤɢɣ 

(K) 

ɂɧɮɨɪɦɚɰɢɹ ɜɨɫɩɪɢɧɢɦɚɟɬɫɹ ɱɟɪɟɡ ɞɟɣɫɬɜɢɟ ɢ 
ɮɢɡɢɱɟɫɤɢɣ ɤɨɧɬɚɤɬ 

40 

Ⱦɢɫɤɪɟɬɧɵɣ (D) ɂɧɮɨɪɦɚɰɢɹ ɜɨɫɩɪɢɧɢɦɚɟɬɫɹ ɩɭɬɟɦ ɥɨɝɢɱɟɫɤɨɝɨ 
ɨɫɦɵɫɥɟɧɢɹ 

5 

Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɨɣ ɬɨɱɧɨɫɬɢ ɨɰɟɧɢɜɚɧɢɹ ɬɢɩɚ ɜɨɫɩɪɢɹɬɢɹ, ɩɟɪɟɨɰɟɧɤɚ ɨɫɧɨɜɧɨɝɨ ɬɢɩɚ 
ɩɪɨɢɫɯɨɞɢɬ ɧɚ ɤɚɠɞɨɦ ɷɬɚɩɟ ɨɛɭɱɟɧɢɹ (ɪɢɫ. 2) [1].  
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Те̭т ̦а т̛п 
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По̬т̬ет 
т̛па 
̏о̭п̛̬ят̛я 

(V0,A0,K0,D0) 

  
Ɋɢɫɭɧɨɤ 2. Ⱦɢɧɚɦɢɤɚ ɩɨɪɬɪɟɬɚ ɬɢɩɚ ɜɨɫɩɪɢɹɬɢɹ 

ȼ ɫɢɫɬɟɦɭ ɜɜɨɞɹɬɫɹ ɩɚɪɚɦɟɬɪɵ - i jX ,  , , ,X V A K D , i – ɲɚɝ ɩɪɨɰɟɫɫɚ  ɨɛɭɱɟɧɢɹ,  ...i n 0 ,  

0 ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɧɚɱɚɥɶɧɵɣ ɷɬɚɩ ɨɛɭɱɟɧɢɹ; j – ɭɪɨɜɟɧɶ ɞɨɫɬɢɠɟɧɢɣ ɜ ɨɩɪɟɞɟɥɟɧɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ, 

 ...j 0 1 , 1 ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɚɛɫɨɥɸɬɧɨɦɭ ɡɧɚɧɢɸ. Ɂɧɚɱɟɧɢɹ V, A, Ʉ, D ɫɜɹɡɚɧɵ ɫ ɬɢɩɚɦɢ ɜɨɫɩɪɢɹɬɢɹ. 

ɉɟɪɟɞ ɧɚɱɚɥɨɦ ɩɪɨɰɟɫɫɚ ɨɛɭɱɟɧɢɹ  ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɰɟɥɶ ɨɛɭɱɟɧɢɹ (ɤɚɤɢɟ ɪɚɡɞɟɥɵ ɧɟɨɛɯɨɞɢɦɨ ɢɡɭɱɢɬɶ, 
ɤɚɤɨɣ ɭɪɨɜɟɧɶ ɞɨɫɬɢɝɧɭɬɶ) ɢ ɜɪɟɦɹ, ɤɨɬɨɪɨɟ  ɦɨɠɧɨ ɩɨɫɜɹɬɢɬɶ ɨɛɭɱɟɧɢɸ. Ɇɨɞɟɥɶ ɡɧɚɧɢɣ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ 
ɩɫɢɯɨɥɨɝɢɱɟɫɤɢɣ ɩɨɪɬɪɟɬ ɨɛɭɱɚɟɦɨɝɨ, ɤɨɬɨɪɵɣ ɨɛɧɨɜɥɹɟɬɫɹ  ɫ ɩɪɨɯɨɠɞɟɧɢɟɦ ɤɚɠɞɨɣ ɫɬɚɞɢɢ ɨɛɭɱɟɧɢɹ, ɢ 
ɜɵɪɚɠɚɸɬɫɹ ɮɭɧɤɰɢɟɣ ɡɧɚɧɢɣ [1]. 

ɉɜɮɲɛɠɧɶɤ-ɬɣɬɭɠɧɛ-ɸɥɬɪɠɫɭ 

ɋɥɟɞɭɟɬ ɪɚɫɫɦɨɬɪɟɬɶ ɫɨɩɪɨɜɨɠɞɟɧɢɟ ɩɪɨɰɟɫɫɚ ɨɛɭɱɟɧɢɹ ɷɤɫɩɟɪɬɨɦ. ȿɫɬɶ ɞɜɚ ɞɟɣɫɬɜɭɸɳɢɯ ɥɢɰɚ: 

ɭɱɚɳɢɣɫɹ, ɤɨɬɨɪɵɣ ɧɚɰɟɥɟɧ ɧɚ ɢɡɭɱɟɧɢɟ ɧɟɨɛɯɨɞɢɦɨɝɨ ɦɚɬɟɪɢɚɥɚ, ɭɞɚɥɟɧɧɚɹ ɫɢɫɬɟɦɚ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɨɝɨ 

ɨɛɭɱɟɧɢɹ, ɨɫɧɨɜɚɧɧɚɹ ɧɚ ɛɚɡɟ ɡɧɚɧɢɣ (ɧɚɩɪɢɦɟɪ, ɜ ɨɛɥɚɫɬɢ ɢɧɨɫɬɪɚɧɧɵɯ ɹɡɵɤɨɜ), ɤɨɬɨɪɚɹ ɨɛɟɫɩɟɱɢɜɚɟɬ 

ɭɱɟɛɧɵɣ ɦɚɬɟɪɢɚɥ, ɩɥɚɧɢɪɨɜɚɧɢɟ ɨɛɭɱɟɧɢɹ ɢ ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɹ ɨɛ ɭɫɩɟɲɧɨɦ ɡɚɜɟɪɲɟɧɢɢ ɩɪɨɯɨɠɞɟɧɢɹ 
ɞɚɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ. Ɍɪɟɬɶɢɦ ɞɟɣɫɬɜɭɸɳɢɦ ɥɢɰɨɦ ɹɜɥɹɟɬɫɹ ɷɤɫɩɟɪɬ (ɷɤɫɩɟɪɬɧɚɹ ɝɪɭɩɩɚ), ɤɨɬɨɪɚɹ 

ɨɫɭɳɟɫɬɜɥɹɟɬ ɤɨɧɬɪɨɥɶ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɫɢɫɬɟɦɵ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɨɝɨ ɨɛɭɱɟɧɢɹ ɢ ɩɪɢɧɢɦɚɟɬ ɪɟɲɟɧɢɹ 
ɨɬɧɨɫɢɬɟɥɶɧɨ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ ɛɚɡɵ ɡɧɚɧɢɣ ɫɢɫɬɟɦɵ [2,3]. 

 ɇɚ ɪɚɧɧɢɯ ɫɬɚɞɢɹɯ ɪɚɛɨɬɵ ɫɢɫɬɟɦɵ ɪɢɫɤ ɩɪɢɧɹɬɢɹ ɫɢɫɬɟɦɨɣ ɧɟɩɪɚɜɢɥɶɧɨɝɨ ɪɟɲɟɧɢɹ ɛɭɞɟɬ ɨɬɧɨɫɢɬɟɥɶɧɨ 

ɜɵɫɨɤɢɦ, ɬɚɤ ɤɚɤ ɢɡɧɚɱɚɥɶɧɨ ɧɟɜɨɡɦɨɠɧɨ ɩɪɟɞɭɫɦɨɬɪɟɬɶ ɜɫɟ ɜɨɡɦɨɠɧɵɟ ɜɚɪɢɚɧɬɵ ɩɨɜɟɞɟɧɢɹ ɭɱɚɳɟɝɨɫɹ ɢ 

ɞɥɹ ɫɜɟɞɟɧɢɹ ɤ ɦɢɧɢɦɭɦɭ ɪɢɫɤɚ ɧɟɩɪɚɜɢɥɶɧɨɝɨ ɨɩɪɟɞɟɥɟɧɢɹ ɧɚɩɪɚɜɥɟɧɢɹ ɞɚɥɶɧɟɣɲɟɝɨ ɢɡɭɱɟɧɢɹ 

ɦɚɬɟɪɢɚɥɚ ɧɟɨɛɯɨɞɢɦɨ ɢɦɟɬɶ ɩɪɹɦɭɸ ɢ ɨɛɪɚɬɧɭɸ ɫɜɹɡɢ ɫ ɷɤɫɩɟɪɬɨɦ. ɗɤɫɩɟɪɬ ɜɧɨɫɢɬ ɧɟɨɛɯɨɞɢɦɵɟ 
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ɢɡɦɟɧɟɧɢɹ ɛɚɡɭ ɡɧɚɧɢɣ ɫ ɬɟɦ, ɱɬɨɛɵ ɭɦɟɧɶɲɢɬɶ ɪɢɫɤ ɩɪɢɧɹɬɢɹ ɫɢɫɬɟɦɨɣ ɧɟɩɪɚɜɢɥɶɧɨɝɨ ɪɟɲɟɧɢɹ, ɚ ɬɚɤɠɟ, 
ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ, ɨɫɭɳɟɫɬɜɥɹɟɬ ɤɨɪɪɟɤɰɢɸ ɩɥɚɧɚ ɨɛɭɱɟɧɢɹ ɫɬɭɞɟɧɬɚ, ɫɝɟɧɟɪɢɪɨɜɚɧɧɨɝɨ ɩɪɨɝɪɚɦɦɧɵɦ 
ɤɨɦɩɥɟɤɫɨɦ. 
Ⱦɥɹ ɨɰɟɧɤɢ ɬɟɤɭɳɟɝɨ ɭɪɨɜɧɹ ɤɚɱɟɫɬɜɚ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɫɢɫɬɟɦɵ, ɷɤɫɩɟɪɬɭ ɧɟɨɛɯɨɞɢɦɨ 
ɚɧɚɥɢɡɢɪɨɜɚɬɶ ɨɬɱɟɬɵ, ɤɨɬɨɪɵɟ ɜɤɥɸɱɚɸɬ ɢɧɮɨɪɦɚɰɢɸ ɨ ɪɟɲɟɧɢɹɯ, ɩɪɢɧɹɬɵɯ ɫɢɫɬɟɦɨɣ 
ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɨɝɨ ɨɛɭɱɟɧɢɹ ɩɪɢ ɝɟɧɟɪɚɰɢɢ ɭɱɟɛɧɵɯ ɩɥɚɧɨɜ. ȼ ɛɚɡɟ ɡɧɚɧɢɣ ɯɪɚɧɹɬɫɹ ɜɫɟ ɫɜɟɞɟɧɢɹ ɨ ɜɫɟɯ 
ɢɧɰɢɞɟɧɬɚɯ ɫ ɧɟɩɪɚɜɢɥɶɧɨɣ ɨɰɟɧɤɨɣ, ɱɬɨɛɵ ɢɡɛɟɠɚɬɶ ɩɪɢɧɹɬɢɹ ɧɟɩɪɚɜɢɥɶɧɵɯ ɪɟɲɟɧɢɣ ɜ ɩɨɫɥɟɞɭɸɳɟɣ 
ɪɚɛɨɬɟ ɫɢɫɬɟɦɵ Д4,5Ж. Ɋɢɫɭɧɨɤ 3 ɢɥɥɸɫɬɪɢɪɭɟɬ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɫɬɭɞɟɧɬ-ɫɢɫɬɟɦɚ-ɷɤɫɩɟɪɬ. 
 

 

 

 

 

 

 

 

 

 

Ɋɢɫɭɧɨɤ 3. ȼɡɚɢɦɨɞɟɣɫɬɜɢɟ ɨɛɭɱɚɟɦɵɣ-ɫɢɫɬɟɦɚ-ɷɤɫɩɟɪɬ 

Ƚɶɝɩɟɶ 

Ʉɥɢɟɧɬ-ɫɟɪɜɟɪɧɵɣ ɩɨɞɯɨɞ ɩɨɡɜɨɥɹɟɬ ɨɛɭɱɚɬɶɫɹ ɜɧɟ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɦɟɫɬɨɩɨɥɨɠɟɧɢɹ ɭɱɚɳɟɝɨɫɹ ɢ ɜɪɟɦɟɧɢ 

ɩɪɨɜɟɞɟɧɢɹ ɡɚɧɹɬɢɣ. ɉɪɨɰɟɫɫ ɩɨɫɬɪɨɟɧ ɧɚ ɩɨɫɬɨɹɧɧɨɣ ɤɨɪɪɟɤɰɢɢ ɮɭɧɤɰɢɢ ɡɧɚɧɢɣ ɧɚ ɨɫɧɨɜɟ ɨɛɪɚɬɧɨɣ 
ɫɜɹɡɢ ɨɛɭɱɚɟɦɵɣ-ɫɢɫɬɟɦɚ. ȼ ɫɨɡɞɚɜɚɟɦɨɣ ɭɞɚɥɟɧɧɨɣ ɫɢɫɬɟɦɟ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɨɝɨ ɨɛɭɱɟɧɢɹ ɞɥɹ 
ɢɧɬɟɧɫɢɮɢɤɚɰɢɢ ɩɪɨɰɟɫɫɚ ɨɛɭɱɟɧɢɹ ɢɫɩɨɥɶɡɭɟɬɫɹ ɤɥɚɫɫɢɮɢɤɚɰɢɹ ɫɬɭɞɟɧɬɨɜ ɩɨ ɩɫɢɯɨɥɨɝɢɱɟɫɤɢɦ 
ɩɪɢɡɧɚɤɚɦ. ɋɚɦɨɨɛɭɱɟɧɢɟ ɫɢɫɬɟɦɵ ɩɪɨɯɨɞɢɬ ɩɨɞ ɤɨɧɬɪɨɥɟɦ ɷɤɫɩɟɪɬɚ ɞɥɹ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ ɩɪɨɰɟɫɫɚ 
ɨɛɭɱɟɧɢɹ. 
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