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ɉɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱɢ 
Ɉɞɧɢɦ ɢɡ ɲɢɪɨɤɨ ɢɫɩɨɥɶɡɭɟɦɵɯ ɩɪɢ ɩɪɨɟɤɬɢ-

ɪɨɜɚɧɢɢ ɫɢɫɬɟɦ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ 
(ɋȺɍ) ɤɪɢɬɟɪɢɟɜ ɹɜɥɹɟɬɫɹ ɤɪɢɬɟɪɢɣ ɦɚɤɫɢɦɚɥɶ-
ɧɨɣ ɫɬɟɩɟɧɢ ɭɫɬɨɣɱɢɜɨɫɬɢ. ɂɡɜɟɫɬɧɨ, ɱɬɨ ɫɢɫɬɟɦɵ, 
ɫɢɧɬɟɡɢɪɨɜɚɧɧɵɟ ɩɨ ɷɬɨɦɭ ɤɪɢɬɟɪɢɸ ɨɛɥɚɞɚɸɬ 
ɛɨɥɟɟ ɜɵɫɨɤɢɦ ɛɵɫɬɪɨɞɟɣɫɬɜɢɟɦ, ɦɟɧɶɲɢɦ ɩɟɪɟ-
ɪɟɝɭɥɢɪɨɜɚɧɢɟɦ ɢ ɛɨɥɶɲɢɦ ɡɚɩɚɫɨɦ ɭɫɬɨɣɱɢɜɨɫɬɢ 
Д1, βЖ. ȼɚɠɧɵɦ ɹɜɥɹɟɬɫɹ ɬɚɤɠɟ ɦɚɥɚɹ ɱɭɜɫɬɜɢɬɟɥɶ-
ɧɨɫɬɶ ɫɢɫɬɟɦ ɦɚɤɫɢɦɚɥɶɧɨɣ ɫɬɟɩɟɧɢ ɭɫɬɨɣɱɢɜɨɫɬɢ 
ɤ ɩɚɪɚɦɟɬɪɢɱɟɫɤɢɦ ɜɨɡɦɭɳɟɧɢɹɦ ɜ ɨɛɴɟɤɬɟ 
ɭɩɪɚɜɥɟɧɢɹ. ɉɪɢɦɟɧɟɧɢɟ ɤɪɢɬɟɪɢɹ ɦɚɤɫɢɦɚɥɶɧɨɣ 
ɫɬɟɩɟɧɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɪɢ ɫɢɧɬɟɡɟ ɫɢɫɬɟɦ ɫ ɢɧɬɟɪ-
ɜɚɥɶɧɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɤɨɪɧɟɜɨɝɨ 
ɩɨɞɯɨɞɚ ɩɪɟɞɩɨɥɚɝɚɟɬ ɦɚɤɫɢɦɚɥɶɧɨɟ ɭɞɚɥɟɧɢɟ ɨɬ 
ɦɧɢɦɨɣ ɨɫɢ ɨɛɥɚɫɬɟɣ ɥɨɤɚɥɢɡɚɰɢɢ ɛɥɢɠɚɣɲɢɯ ɤ 
ɧɟɣ ɩɨɥɸɫɨɜ ɋȺɍ. ɗɬɢɦ ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ ɪɟɲɚɟɬɫɹ 
ɡɚɞɚɱɚ ɭɦɟɧɶɲɟɧɢɹ ɞɥɢɬɟɥɶɧɨɫɬɢ ɩɟɪɟɯɨɞɧɵɯ 
ɩɪɨɰɟɫɫɨɜ ɜ ɋȺɍ ɩɪɢ ɧɚɢɯɭɞɲɢɯ ɩɨ ɞɚɧɧɨɦɭ ɩɨ-
ɤɚɡɚɬɟɥɸ ɤɚɱɟɫɬɜɚ ɫɨɱɟɬɚɧɢɹɯ ɢɧɬɟɪɜɚɥɶɧɵɯ ɩɚ-
ɪɚɦɟɬɪɨɜ ɫɢɫɬɟɦɵ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɜ ɋȺɍ ɨɛɟɫɩɟɱɢ-
ɜɚɟɬɫɹ ɦɚɤɫɢɦɚɥɶɧɚɹ ɫɬɟɩɟɧɶ ɪɨɛɚɫɬɧɨɣ ɭɫɬɨɣɱɢ-
ɜɨɫɬɢ, ɤɨɬɨɪɚɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɦɢɧɢɦɚɥɶɧɵɦ ɪɚɫ-
ɫɬɨɹɧɢɟɦ ɨɬ ɦɧɢɦɨɣ ɨɫɢ ɞɨ ɝɪɚɧɢɰɵ ɨɛɥɚɫɬɟɣ ɥɨ-
ɤɚɥɢɡɚɰɢɢ ɩɨɥɸɫɨɜ ɫɢɫɬɟɦɵ. 

ȼ ɷɬɨɣ ɫɜɹɡɢ ɩɪɟɞɫɬɚɜɥɹɟɬ ɢɧɬɟɪɟɫ ɪɟɲɟɧɢɟ ɡɚ-
ɞɚɱɢ ɜɵɛɨɪɚ ɧɚɫɬɪɨɟɤ ɥɢɧɟɣɧɨɝɨ ɪɟɝɭɥɹɬɨɪɚ, ɦɚɤ-
ɫɢɦɢɡɢɪɭɸɳɟɝɨ ɫɬɟɩɟɧɶ ɪɨɛɚɫɬɧɨɣ ɭɫɬɨɣɱɢɜɨɫɬɢ 
ɋȺɍ ɜ ɭɫɥɨɜɢɹɯ ɢɧɬɟɪɜɚɥɶɧɨɣ ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɢ 
ɩɚɪɚɦɟɬɪɨɜ ɨɛɴɟɤɬɚ ɭɩɪɚɜɥɟɧɢɹ. 

 
Ɇɟɬɨɞ ɪɟɲɟɧɢɹ ɡɚɞɚɱɢ 
Ɋɟɲɚɬɶ ɞɚɧɧɭɸ ɡɚɞɚɱɭ ɩɪɟɞɥɚɝɚɟɬɫɹ ɧɚ ɨɫɧɨɜɟ 

ɤɨɷɮɮɢɰɢɟɧɬɧɨɝɨ ɦɟɬɨɞɚ, ɤɨɬɨɪɵɣ ɩɨɡɜɨɥɹɟɬ ɩɨ-
ɥɭɱɢɬɶ ɩɭɫɬɶ ɢ ɩɪɢɛɥɢɠɟɧɧɵɟ ɜ ɧɟɤɨɬɨɪɨɦ ɫɦɵɫ-
ɥɟ, ɧɨ ɩɪɨɫɬɵɟ ɫɨɨɬɧɨɲɟɧɢɹ, ɫɜɹɡɵɜɚɸɳɢɟ ɢɫɤɨ-
ɦɵɟ ɩɚɪɚɦɟɬɪɵ ɪɟɝɭɥɹɬɨɪɚ ɢ ɤɨɷɮɮɢɰɢɟɧɬɧɵɟ 
ɩɨɤɚɡɚɬɟɥɢ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɋȺɍ ДγЖ. ɗɬɢ ɩɨɤɚ-
ɡɚɬɟɥɢ ɨɩɪɟɞɟɥɹɸɬɫɹ ɧɟɤɨɬɨɪɵɦɢ ɤɨɦɛɢɧɚɰɢɹɦɢ 
ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɯɚɪɚɤɬɟɪɢɫɬɢɱɟɫɤɨɝɨ ɩɨɥɢɧɨɦɚ 

ɫɢɫɬɟɦɵ. ɉɭɫɬɶ ɢɧɬɟɪɜɚɥɶɧɵɣ ɯɚɪɚɤɬɟɪɢɫɬɢɱɟ-
ɫɤɢɦ ɩɨɥɢɧɨɦɨɦ ɥɢɧɟɣɧɨɣ ɫɢɫɬɟɦɵ ɢɦɟɟɬ ɜɢɞμ 
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ɇɚ ɨɫɧɨɜɚɧɢɢ (1) ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɩɨɤɚɡɚɬɟ-
ɥɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ( )i k , ɤɨɬɨɪɵɟ ɨɛɪɚɡɭɸɬɫɹ ɱɟɬ-
ɜɟɪɤɚɦɢ ɪɹɞɨɦ ɫɬɨɹɳɢɯ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɩɨɥɢɧɨ-
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ɇɚ ɨɫɧɨɜɟ ɤɨɷɮɮɢɰɢɟɧɬɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ 
ɭɫɬɨɣɱɢɜɨɫɬɢ (β) ɦɨɠɧɨ ɩɨɥɭɱɢɬɶ ɞɨɫɬɚɬɨɱɧɵɟ 
ɭɫɥɨɜɢɹ ɭɫɬɨɣɱɢɜɨɫɬɢ ɥɢɧɟɣɧɵɯ ɢɧɬɟɪɜɚɥɶɧɵɯ 
ɫɢɫɬɟɦμ 

*( ) 0,465, 1, 2.i ik i n       (3) 

ɍɫɥɨɜɢɹ (γ) ɦɨɝɭɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɵ ɞɥɹ ɜɵ-
ɛɨɪɚ ɩɚɪɚɦɟɬɪɨɜ ɪɟɝɭɥɹɬɨɪɚ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ 
ɭɫɬɨɣɱɢɜɨɫɬɶ ɢɧɬɟɪɜɚɥɶɧɵɯ ɋȺɍ. ɂɯ ɩɪɨɫɬɨɬɚ 
ɩɨɡɜɨɥɹɟɬ ɫɬɪɨɢɬɶ ɯɨɪɨɲɨ ɚɥɝɨɪɢɬɦɢɡɢɪɭɟɦɵɟ 
ɩɪɨɰɟɞɭɪɵ ɫɢɧɬɟɡɚ, ɚ ɧɟɤɨɬɨɪɚɹ ɢɡɛɵɬɨɱɧɨɫɬɶ 
ɫɩɨɫɨɛɫɬɜɭɟɬ ɩɨɥɭɱɟɧɢɸ ɭɫɬɨɣɱɢɜɨɫɬɢ ɫ ɡɚɩɚɫɨɦ, 
ɜɫɟɝɞɚ ɧɟɨɛɯɨɞɢɦɵɦ ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ ɪɟɚɥɶɧɵɯ 
ɫɢɫɬɟɦ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ. 

 
ɍɫɥɨɜɢɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɨɣ 

ɫɬɟɩɟɧɢ ɭɫɬɨɣɱɢɜɨɫɬɢ 
Ɉɱɟɜɢɞɧɨ, ɱɬɨ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɋȺɍ ɜɚɠ-

ɧɨ ɧɟ ɬɨɥɶɤɨ ɩɨɥɭɱɢɬɶ ɭɫɬɨɣɱɢɜɭɸ ɫɢɫɬɟɦɭ ɧɚ 
ɨɫɧɨɜɟ ɩɪɢɦɟɧɟɧɢɹ ɞɨɫɬɚɬɨɱɧɵɯ ɭɫɥɨɜɢɣ ɭɫɬɨɣ-
ɱɢɜɨɫɬɢ (γ), ɧɨ ɢ ɝɚɪɚɧɬɢɪɨɜɚɬɶ ɜ ɋȺɍ ɨɩɪɟɞɟɥɟɧ-
ɧɨɟ ɤɚɱɟɫɬɜɨ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ. Ⱦɥɹ ɷɬɨɝɨ ɧɚ 
ɨɫɧɨɜɟ [3] ɩɪɟɞɥɨɠɟɧɵ ɫɥɟɞɭɸɳɢɟ ɞɨɫɬɚɬɨɱɧɵɟ 
ɭɫɥɨɜɢɹ ɡɚɞɚɧɧɨɣ ɫɬɟɩɟɧɢ ɭɫɬɨɣɱɢɜɨɫɬɢ Ș, ɜɵɩɨɥ-
ɧɟɧɢɟ ɤɨɬɨɪɵɯ ɝɚɪɚɧɬɢɪɭɟɬ, ɱɬɨ ɤɨɪɧɢ ɯɚɪɚɤɬɟɪɢ-



XI Ɇɟɠɞɭɧɚɪɨɞɧɚɹ ɧɚɭɱɧɨ-ɩɪɚɤɬɢɱɟɫɤɚɹ ɤɨɧɮɟɪɟɧɰɢɹ ɫɬɭɞɟɧɬɨɜ, ɚɫɩɢɪɚɧɬɨɜ ɢ ɦɨɥɨɞɵɯ ɭɱɺɧɵɯ 
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ɫɬɢɱɟɫɤɨɝɨ ɩɨɥɢɧɨɦɚ (1) ɛɭɞɭɬ ɥɟɠɚɬɶ ɥɟɜɟɟ ɡɚ-
ɞɚɧɧɨɣ ɫɬɟɩɟɧɢ ɭɫɬɨɣɱɢɜɨɫɬɢ Ș. 
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( ) ( )( 1) 0,  1, 1 0;

( ) ( ) 2 ( ) 0. 
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Ɉɱɟɜɢɞɧɨ, ɱɬɨ ɭɜɟɥɢɱɟɧɢɟ   ɜ (4) ɩɨɡɜɨɥɹɟɬ 
ɧɚɣɬɢ ɟɝɨ ɦɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ * . Ɂɚɞɚɱɟɣ 
ɫɢɧɬɟɡɚ ɪɟɝɭɥɹɬɨɪɚ ɩɪɢ ɷɬɨɦ ɹɜɥɹɟɬɫɹ ɜɵɛɨɪ ɟɝɨ 
ɧɚɫɬɪɨɟɤ k , ɩɪɢ ɤɨɬɨɪɵɯ ɞɨɫɬɢɝɚɟɬɫɹ ɦɚɤɫɢɦɭɦ 
Ș*. Ɉɛɨɡɧɚɱɢɦ ɷɬɨɬ ɦɚɤɫɢɦɭɦ ɱɟɪɟɡ *

max . Ɍɚɤɢɦ 
ɨɛɪɚɡɨɦ, * *

max max
k

  . Ɉɞɧɚɤɨ ɭɜɟɥɢɱɢɜɚɬɶ   ɜ 

ɤɚɠɞɨɦ ɜɵɪɚɠɟɧɢɢ ( , )i k   ɩɭɬɟɦ ɢɡɦɟɧɟɧɢɹ 
ɧɚɫɬɪɨɟɤ ɪɟɝɭɥɹɬɨɪɚ ɜɨɡɦɨɠɧɨ ɞɨ ɡɧɚɱɟɧɢɹ, ɩɪɢ 
ɤɨɬɨɪɨɦ *( , ) , 1, 2i k i n     . 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɦɚɤɫɢɦɚɥɶ-
ɧɨɣ ɫɬɟɩɟɧɢ ɭɫɬɨɣɱɢɜɨɫɬɢ *

max  ɢ ɫɨɨɬɜɟɬɫɬɜɭɸ-

ɳɢɯ ɟɣ ɧɚɫɬɪɨɟɤ ɪɟɝɭɥɹɬɨɪɚ k  ɞɨɫɬɚɬɨɱɧɨ (n–2) 
ɪɚɡ ɪɟɲɢɬɶ ɫɥɟɞɭɸɳɭɸ  ɫɢɫɬɟɦɭμ 

 
 
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( , ) ,  j ;

( ) ( )( 1) 0,  1, 1;

( ) ( ) 2 ( ) 0. 
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 (5) 

ɧɚɯɨɞɹ ɧɚ ɤɚɠɞɨɦ ɲɚɝɟ *
max , ɢ ɩɨɫɥɟ ɷɬɨɝɨ ɜɵ-

ɛɪɚɬɶ ɢɡ ɧɢɯ ɦɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ. 
 
Ⱥɥɝɨɪɢɬɦ ɩɚɪɚɦɟɬɪɢɱɟɫɤɨɝɨ ɫɢɧɬɟɡɚ ɪɨ-

ɛɚɫɬɧɨɝɨ ɪɟɝɭɥɹɬɨɪɚ 
Ⱦɥɹ ɡɚɞɚɧɧɨɣ ɩɟɪɟɞɚɬɨɱɧɨɣ ɮɭɧɤɰɢɢ ɨɛɴɟɤɬɚ 

ɭɩɪɚɜɥɟɧɢɹ Wだば(s) ɢ ɮɭɧɤɰɢɢ ɪɟɝɭɥɹɬɨɪɚ Wづ(s) 
ɜɟɥɢɱɢɧɚ ɞɨɛɪɨɬɧɨɫɬɢ ɩɨ ɫɤɨɪɨɫɬɢ ɛɭɞɟɬ ɨɩɪɟɞɟ-
ɥɹɬɶɫɹ ɜɵɪɚɠɟɧɢɟɦ 

0 0

0

k b
D

a
 .  (6) 

Ⱦɥɹ ɪɟɲɟɧɢɹ ɫɢɫɬɟɦɵ (5) ɚɜɬɨɪɚɦɢ ɪɚɡɪɚɛɨɬɚ-
ɧɚ ɛɥɨɤ-ɫɯɟɦɚ ɚɥɝɨɪɢɬɦɚ ɩɚɪɚɦɟɬɪɢɱɟɫɤɨɝɨ ɫɢɧɬɟ-
ɡɚ ɪɟɝɭɥɹɬɨɪɚ (ɪɢɫ. 1). 
 

ɉɪɢɦɟɪ 
Ɋɚɫɫɦɨɬɪɢɦ ɫɢɧɬɟɡ ɫɢɫɬɟɦɵ ɫɬɚɛɢɥɢɡɚɰɢɢ ɩɨ-

ɥɨɠɟɧɢɟ ɩɨɞɜɨɞɧɨɝɨ ɨɛɴɟɤɬɚ Д4Ж, ɯɚɪɚɤɬɟɪɢɫɬɢɱɟ-
ɫɤɢɣ ɩɨɥɢɧɨɦ ɤɨɬɨɪɨɣ ɢɦɟɟɬ ɜɢɞ 

  5 4 3 2 1
5 4 3 2 1 0[ [ [] ] ] ] ] ][ ,[ [D s d s d s d s d s d s d     
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ɝɞɟ Н Д0, γν 0, 4βЖ, Д6,1βν 7, λ5Ж,
18 [275,53;310, 486],

2016, 05 18 [2901,9;3261,9],

21605 2016, 05 233,3, 21605 .

d

d k

d k k

d k k d k

 

 
  
     

ɝɞɟ 1k  ɢ 2k  – ɧɚɫɬɪɨɣɤɢ ɪɟɝɭɥɹɬɨɪɚ. ɂɡ ɜɵɪɚɠɟ-
ɧɢɹ ɞɨɛɪɨɬɧɨɫɬɢ wD  ɨɩɪɟɞɟɥɢɦ ɩɚɪɚɦɟɬɪ ɪɟɝɭɥɹ-

ɬɨɪɚ 1 0,111.k   ɇɚɣɬɢ ɜɬɨɪɨɣ ɩɚɪɚɦɟɬɪ 2k  ɦɨɠɧɨ 
ɱɟɪɟɡ ɫɬɟɩɟɧɶ ɭɫɬɨɣɱɢɜɨɫɬɢ   ɢɡ ɩɟɪɜɨɝɨ ɜɵɪɚ-
ɠɟɧɢɹ ɫɢɫɬɟɦɵ (5). ɉɨɞɫɬɚɜɢɜ ɞɚɥɟɟ ɜɵɪɚɠɟɧɢɹ 
ɞɥɹ ɩɚɪɚɦɟɬɪɨɜ   1 2ɢ k k  ɜ (5), ɫɮɨɪɦɢɪɭɟɦ ɫɢɫɬɟ-
ɦɭμ 
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Ɋɟɲɚɹ ɞɚɧɧɭɸ ɫɢɫɬɟɦɭ, ɧɚɯɨɞɢɦ 
*

max 0,6890.   ɢ 2 0.0659.k   

 

 
Ɋɢɫ. 1. Ȼɥɨɤ-ɫɯɟɦɚ ɚɥɝɨɪɢɬɦɚ ɩɚɪɚɦɟɬɪɢɱɟɫɤɨɝɨ 

ɫɢɧɬɟɡɚ ɪɟɝɭɥɹɬɨɪɚ 
 
Ɂɚɤɥɸɱɟɧɢɟ 
ɉɪɨɜɟɞɟɧɧɵɟ ɜ ɫɬɚɬɶɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɨɫɧɨɜɚɧɵ 

ɧɚ ɩɪɢɦɟɧɟɧɢɢ ɤ ɢɧɬɟɪɜɚɥɶɧɨɣ ɋȺɍ ɞɨɫɬɚɬɨɱɧɵɯ 
ɭɫɥɨɜɢɣ ɡɚɞɚɧɧɨɣ ɫɬɟɩɟɧɢ ɭɫɬɨɣɱɢɜɨɫɬɢ. ɉɪɢ 
ɷɬɨɦ ɩɨɤɚɡɚɬɟɥɟɦ ɤɚɱɟɫɬɜɚ ɢɧɬɟɪɜɚɥɶɧɨɣ ɋȺɍ 
ɜɵɛɪɚɧɚ ɫɬɟɩɟɧɶ ɪɨɛɚɫɬɧɨɣ ɭɫɬɨɣɱɢɜɨɫɬɢ, ɨɩɪɟɞɟ-
ɥɹɸɳɚɹ ɦɚɤɫɢɦɚɥɶɧɭɸ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɟɪɟɯɨɞɧɨɝɨ 
ɩɪɨɰɟɫɫɚ ɋȺɍ ɜ ɧɚɢɯɭɞɲɟɦ ɪɟɠɢɦɟ. 

ɉɪɟɞɥɨɠɟɧɧɚɹ ɩɪɨɰɟɞɭɪɚ ɦɚɤɫɢɦɢɡɚɰɢɢ ɫɬɟ-
ɩɟɧɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɋȺɍ ɪɚɫɫɦɨɬɪɟɧɚ ɧɚ ɩɪɢɦɟɪɟ 
ɜɵɛɨɪɚ ɧɚɫɬɪɨɟɤ ɥɢɧɟɣɧɨɝɨ ɉɂ-ɪɟɝɭɥɹɬɨɪɚ ɞɥɹ 
ɢɧɬɟɪɜɚɥɶɧɨɣ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ. 
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ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ, ɞɥɹ ɪɟɲɟɧɢɹ ɲɢɪɨɤɨɝɨ 

ɫɩɟɤɬɪɚ ɡɚɞɚɱ ɜɢɛɪɨɞɢɚɝɧɨɫɬɢɤɢ ɨɛɨɪɭɞɨɜɚɧɢɹ 
ɫɨɡɞɚɧɵ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɟ ɩɟɪɟɧɨɫɧɵɟ ɩɪɨ-
ɝɪɚɦɦɧɨ – ɬɟɯɧɢɱɟɫɤɢɟ ɫɢɫɬɟɦɵ Д1Ж, ɤɨɬɨɪɵɟ 
ɧɚɡɵɜɚɸɬ ɩɨɪɬɚɬɢɜɧɵɦɢ ɜɢɛɪɨɞɢɚɝɧɨɫɬɢɱɟɫɤɢɦɢ 
ɤɨɦɩɥɟɤɫɚɦɢ ДβЖ. ȼ ɫɨɫɬɚɜ ɬɚɤɢɯ ɤɨɦɩɥɟɤɫɨɜ ɦɨ-
ɝɭɬ ɜɯɨɞɢɬɶ ɫɥɟɞɭɸɳɢɟ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɟɞɢɧɢ-
ɰɵ – ɫɪɟɞɫɬɜɚ ɢɡɦɟɪɟɧɢɹ ɜɢɛɪɚɰɢɢ, ɛɥɨɤ ɫɛɨɪɚ ɢ 
ɧɚɤɨɩɥɟɧɢɹ ɞɚɧɧɵɯ, ɫɪɟɞɫɬɜɚ ɞɢɚɝɧɨɫɬɢɤɢ, ɫɪɟɞ-
ɫɬɜɚ ɤɨɧɮɢɝɭɪɚɰɢɢ ɭɡɥɨɜ ɢ ɚɝɪɟɝɚɬɨɜ (ɫ ɛɚɡɨɣ, 
ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɯ ɩɨɞɲɢɩɧɢɤɨɜ, ɲɟɫɬɟɪɧɟɣ ɢ 
ɬ.ɞ.), ɤɨɧɫɬɪɭɤɬɨɪ ɨɬɱɟɬɨɜ Д1Ж. ɉɪɢɛɥɢɡɢɬɟɥɶɧɵɣ 
ɫɨɫɬɚɜ ɤɨɦɩɥɟɤɫɚ ɩɪɢɜɟɞɟɧ ɧɚ ɪɢɫɭɧɤɟ 1. 

ɋɪɟɞɫɬɜɚ 
ɂɡɦɟɪɟɧɢɹ ɇɚɤɨɩɥɟɧɢɟ 

ɞɚɧɧɵɯ

Ⱥɧɚɥɢɡ 
ɞɚɧɧɵɯ ɢ 

ɞɢɚɝɧɨɫɬɢɤɚ

ɉɨɪɬɚɬɢɜɧɨɟ ɭɫɬɪɨɣɫɬɜɨ

Ʉɨɧɮɢɝɭɪɚɰɢɹ 
ɚɝɪɟɝɚɬɨɜ

Ȼɚɡɚ ɭɡɥɨɜ
ɇɨɜɵɟ ɭɡɥɵ

ɋɨɡɞɚɧɢɟ 
ɨɬɱɟɬɚ

ɋɨɫɬɨɹɧɢɟ 
ɨɛɨɪɭɞɨɜɚɧɢɹ

ɉɟɪɫɨɧɚɥɶɧɵɣ ɤɨɦɩɶɸɬɟɪ
 

Ɋɢɫ. 1. ɋɯɟɦɚɬɢɱɟɫɤɨɟ ɢɡɨɛɪɚɠɟɧɢɟ ɤɨɦɩɥɟɤɫɚ 
 

ȼɚɠɧɨɣ ɱɚɫɬɶɸ ɫɢɫɬɟɦɵ, ɜɨ ɦɧɨɝɨɦ ɨɩɪɟɞɟɥɹ-
ɸɳɟɣ ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɟ ɤɚɱɟɫɬɜɚ ɤɨɦɩɥɟɤɫɚ, ɹɜɥɹ-
ɸɬɫɹ ɢɫɩɨɥɶɡɭɟɦɵɟ ɜ ɧɟɣ ɫɪɟɞɫɬɜɚ ɢɡɦɟɪɟɧɢɹ ɜɢɛ-
ɪɚɰɢɢ Д1Ж. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɢɫɩɨɥɶɡɭɸɬ ɪɚɡɥɢɱ-

ɧɵɟ ɩɪɢɧɰɢɩɵ ɢɡɦɟɪɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɜɢɛɪɚɰɢɢμ 
ɛɟɫɤɨɧɬɚɤɬɧɵɟ (ɚɤɭɫɬɢɱɟɫɤɢɟ, ɨɩɬɢɱɟɫɤɢɟ, ɜɨɥɧɨ-
ɜɵɟ) ɢ ɤɨɧɬɚɤɬɧɵɟ (ɦɟɯɚɧɢɱɟɫɤɢɟ ɢ ɷɥɟɤɬɪɢɱɟ-
ɫɤɢɟ). Ȼɟɫɤɨɧɬɚɤɬɧɵɟ ɦɟɬɨɞɵ, ɜ ɫɢɥɭ ɛɨɥɶɲɨɣ 
ɝɪɨɦɨɡɞɤɨɫɬɢ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɜɵɫɨɤɨɣ ɟɝɨ ɫɬɨɢɦɨ-
ɫɬɢ ɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɢɡɤɨɣ ɬɨɱɧɨɫɬɢ ɢɡɦɟɪɟɧɢɹ, 
ɩɪɢɦɟɧɹɸɬɫɹ ɥɢɲɶ ɜ ɬɟɯ ɫɢɬɭɚɰɢɹɯ, ɝɞɟ ɦɟɯɚɧɢ-
ɱɟɫɤɢɣ ɤɨɧɬɚɤɬ ɫ ɜɢɛɪɢɪɭɸɳɢɦ ɨɛɴɟɤɬɨɦ ɧɟ ɜɨɡ-
ɦɨɠɟɧ ДγЖ. Ɇɟɯɚɧɢɱɟɫɤɢɟ ɦɟɬɨɞɵ ɢɡɦɟɪɟɧɢɹ ɜɢɛ-
ɪɚɰɢɢ – ɪɚɧɟɟ ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ ɜ ɤɚɱɟɫɬɜɟ ɥɚɛɨɪɚ-
ɬɨɪɧɵɯ, ɧɨ ɜɩɨɫɥɟɞɫɬɜɢɢ ɛɵɥɢ ɜɵɬɟɫɧɟɧɵ ɷɥɟɤ-
ɬɪɢɱɟɫɤɢɦɢ. ȼ ɨɫɧɨɜɭ ɢɡɦɟɪɟɧɢɣ ɩɚɪɚɦɟɬɪɨɜ ɜɢɛ-
ɪɚɰɢɢ (ɩɪɟɠɞɟ ɜɫɟɝɨ ɜɢɛɪɨɭɫɤɨɪɟɧɢɹ) ɷɥɟɤɬɪɢɱɟ-
ɫɤɢɦɢ ɦɟɬɨɞɚɦɢ ɩɨɥɨɠɟɧɨ ɢɡɦɟɧɟɧɢɟ ɷɥɟɤɬɪɢɱɟ-
ɫɤɢɯ ɜɟɥɢɱɢɧ (ɬɚɤɢɯ ɤɚɤ ɧɚɩɪɹɠɟɧɢɟ, ɫɨɩɪɨɬɢɜɥɟ-
ɧɢɟ, ɟɦɤɨɫɬɶ) ɜɫɥɟɞɫɬɜɢɟ ɜɨɡɞɟɣɫɬɜɢɟ ɜɢɛɪɢɪɭɸ-
ɳɟɝɨ ɬɟɥɚ ɧɚ ɞɚɬɱɢɤ [3]. 

ɇɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɦɢ ɜ ɩɪɨɦɵɲɥɟɧ-
ɧɨɫɬɢ ɜɢɛɪɨɞɚɬɱɢɤɚɦɢ ɹɜɥɹɸɬɫɹ ɭɫɬɪɨɣɫɬɜɚ ɧɚ 
ɛɚɡɟ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɚɤɫɟɥɟɪɨɦɟɬɪɨɜ, ɤɨɬɨɪɵɟ ɛɵ-
ɜɚɸɬ ɧɟɫɤɨɥɶɤɢɯ ɬɢɩɨɜμ ɩɶɟɡɨɷɥɟɤɬɪɢɱɟɫɤɢɟ, ɩɶɟ-
ɡɨɪɟɡɢɫɬɢɜɧɵɟ, ɩɟɪɟɦɟɧɧɨɣ ɟɦɤɨɫɬɢ Д4Ж. ɉɶɟɡɨɪɟ-
ɡɢɫɬɢɜɧɵɟ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɢ ɨɫɭɳɟɫɬɜɥɹɸɬ ɩɪɟɨɛ-
ɪɚɡɨɜɚɧɢɟ ɦɟɯɚɧɢɱɟɫɤɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɜ ɷɥɟɤɬɪɢ-
ɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɢ  ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɦɨ-
ɧɨɥɢɬɧɵɟ ɭɫɬɪɨɣɫɬɜɚ, ɨɛɥɚɞɚɸɳɢɟ ɜɵɫɨɤɨɣ ɦɟɯɚ-
ɧɢɱɟɫɤɨɣ ɩɪɨɱɧɨɫɬɶɸ ɢ ɯɨɪɨɲɨ ɩɨɞɯɨɞɹɳɢɟ ɞɥɹ 
ɢɡɦɟɪɟɧɢɹ ɧɢɡɤɨɱɚɫɬɨɬɧɨɣ ɜɢɛɪɚɰɢɢ ɢ ɫɢɥɵ ɭɞɚɪ-
ɧɵɯ ɜɨɡɞɟɣɫɬɜɢɣ, ɧɨ ɢɫɩɵɬɵɜɚɸɳɢɟ ɬɪɭɞɧɨɫɬɢ ɫ 
ɜɵɫɨɤɨɱɚɫɬɨɬɧɵɦɢ ɫɢɝɧɚɥɚɦɢ Д4Ж.  ɉɪɟɨɛɪɚɡɨɜɚ-
ɬɟɥɢ ɩɟɪɟɦɟɧɧɨɣ ɟɦɤɨɫɬɢ ɢɦɟɟɬ ɞɜɟ ɩɚɪɚɥɥɟɥɶɧɵɟ 
ɩɥɚɫɬɢɧɵ, ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɤɨɬɨɪɵɦɢ ɢɡɦɟɧɹɟɬ-
ɫɹ ɜ ɪɟɡɭɥɶɬɚɬɟ ɜɨɡɞɟɣɫɬɜɢɹ ɦɟɯɚɧɢɱɟɫɤɨɝɨ 
ɧɚɩɪɹɠɟɧɢɹ, ɢ ɩɪɢɜɨɞɢɬ ɤ ɢɡɦɟɧɟɧɢɸ ɟɦɤɨɫɬɢ. 
ɍɫɬɪɨɣɫɬɜɚ ɞɚɧɧɨɝɨ ɬɢɩɚ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɢɡɦɟ-
ɪɟɧɢɹ ɧɢɡɤɨɱɚɫɬɨɬɧɨɣ ɜɢɛɪɚɰɢɢ ɢ ɜɢɛɪɨɩɟɪɟɦɟ-
ɳɟɧɢɣ ɢ ɲɢɪɨɤɨ ɩɪɢɦɟɧɹɸɬɫɹ ɩɪɢ ɢɫɫɥɟɞɨɜɚɧɢɢ 
ɤɨɧɫɬɪɭɤɰɢɢ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ (ɫɚɦɨɥɟɬɨɜ, 
ɚɜɬɨɦɨɛɢɥɟɣ) Д4Ж. ȼ ɩɪɨɦɵɲɥɟɧɧɨɣ ɜɢɛɪɨɞɢɚɝɧɨ-


