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Ɋɚɫɫɦɚɬɪɢɜɚɟɬɫя ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɦɟɬɨɞɚ ɫɢɧɬɟɡɚ ɚɥɝɨɪɢɬɦɨɜ ɦɢɧɢɦɚɥɶɧɨɣ 
ɫɥɨɠɧɨɫɬɢ ɩɪɢ ɫɢɧɬɟɡɟ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɝɨ ɨɛɧɚɪɭɠɢɬɟɥя. Ɉɛɫɭɠɞɚɟɬɫя ɩɪɢ-
ɦɟɧɟɧɢɟ ɞɜɭɯ ɱɢɫɥɟɧɧɵɯ ɦɟɬɨɞɨɜ ɞɥя ɩɨɥɭɱɟɧɢя ɪɟɲɟɧɢя ɩɨɫɬɚɜɥɟɧɧɨɣ ɡɚɞɚɱɢ. 
 

Ɉɛɧɚɪɭɠɟɧɢɟ ɨɛɴɟɤɬɨɜ ɞɨɥɠɧɨ ɧɟ ɬɨɥɶɤɨ ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɬɪɟɛɨɜɚɧɢɹɦ 
ɩɨ ɩɨɤɚɡɚɬɟɥɹɦ ɤɚɱɟɫɬɜɚ ɩɪɢɧɢɦɚɟɦɵɯ ɪɟɲɟɧɢɣ, ɧɨ ɢ ɞɨɥɠɧɨ ɛɵɬɶ ɨɫɭ-
ɳɟɫɬɜɥɟɧɨ ɡɚ ɨɝɪɚɧɢɱɟɧɧɨɟ ɜɪɟɦɹ. Ⱦɨɫɬɚɬɨɱɧɨ ɟɫɬɟɫɬɜɟɧɧɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟ 
ɜ ɤɚɱɟɫɬɜɟ ɧɚɭɱɧɨ-ɦɟɬɨɞɢɱɟɫɤɨɝɨ ɚɩɩɚɪɚɬɚ ɪɟɲɟɧɢɹ ɡɚɞɚɱ ɨɩɟɪɚɬɢɜɧɨɝɨ 
ɨɛɧɚɪɭɠɟɧɢɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɝɨ ɚɧɚɥɢɡɚ Д1]. Ɉɞɧɚɤɨ, ɫɭɳɟɫɬɜɭɸɳɢɟ ɜ ɟɝɨ 
ɪɚɦɤɚɯ ɦɟɬɨɞɵ ɫɢɧɬɟɡɚ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ ɩɪɚɜɢɥ ɥɢɛɨ ɧɨɫɹɬ ɱɢɫɬɨ ɬɟɨɪɟ-
ɬɢɱɟɫɤɢɣ ɯɚɪɚɤɬɟɪ, ɥɢɛɨ ɩɪɢɜɨɞɹɬ ɤ ɛɨɥɶɲɢɦ ɩɨɬɟɪɹɦ ɢɧɮɨɪɦɚɰɢɢ Д2]. ȼ 
ɪɚɛɨɬɟ Д3] ɩɪɟɞɥɨɠɟɧ ɦɟɬɨɞ ɫɢɧɬɟɡɚ ɚɥɝɨɪɢɬɦɨɜ ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɞɚɧɧɵɯ ɢ 
ɨɛɧɚɪɭɠɟɧɢɹ ɨɛɴɟɤɬɨɜ ɦɢɧɢɦɚɥɶɧɨɣ ɫɥɨɠɧɨɫɬɢ. ɂɞɟɹ ɞɚɧɧɨɝɨ ɦɟɬɨɞɚ ɨɫ-
ɧɨɜɚɧɚ ɧɚ ɨɝɪɚɧɢɱɟɧɢɢ “ɫɥɨɠɧɨɫɬɢ” ɩɪɨɫɬɪɚɧɫɬɜɚ ɧɚɛɥɸɞɟɧɢɣ (ɩɪɨɫɬɪɚɧ-
ɫɬɜɚ ɜɯɨɞɧɵɯ ɜɨɡɞɟɣɫɬɜɢɣ) ɨɛɧɚɪɭɠɢɬɟɥɹ ɩɭɬɟɦ ɰɟɥɟɧɚɩɪɚɜɥɟɧɧɨɣ ɪɟɞɭɤ-
ɰɢɢ ɞɚɧɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ. ɉɪɢ ɷɬɨɦ ɮɨɪɦɚɥɶɧɨ ɢɝɧɨɪɢɪɭɸɬɫɹ ɡɚɬɪɚɬɵ 
ɨɛɧɚɪɭɠɢɬɟɥɹ ɜ ɯɨɞɟ ɟɝɨ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ. ȼ ɪɚɦɤɚɯ ɞɚɧɧɨɝɨ ɦɟɬɨɞɚ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜɵɛɨɪ ɷɤɫɬɪɟɦɚɥɶɧɵɯ ɩɪɨɫɬɪɚɧɫɬɜ ɧɚɛɥɸɞɟɧɢɹ (ɉɇ) ɢ 
ɫɢɧɬɟɡ ɪɟɲɚɸɳɢɯ ɩɪɚɜɢɥ ɧɚɞ ɧɢɦɢ. ɉɪɢ ɷɬɨɦ ɞɥɹ ɤɨɧɬɪɨɥɹ ɞɨɫɬɚɬɨɱɧɨɫɬɢ 
ɜɵɛɨɪɤɢ (ɞɥɹ ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɣ ɫ ɡɚɞɚɧɧɵɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ) ɢɫɩɨɥɶ-
ɡɭɸɬɫɹ ɩɨɧɹɬɢɹ ɢ ɦɟɬɨɞɵ ɬɟɨɪɢɢ ɢɧɮɨɪɦɚɰɢɢ Д4], ɱɬɨ ɞɚɟɬ ɞɨɫɬɚɬɨɱɧɵɟ 
ɨɫɧɨɜɚɧɢɹ ɧɚɡɜɚɬɶ ɭɤɚɡɚɧɧɵɣ ɩɨɞɯɨɞ ɢɧɮɨɪɦɚɰɢɨɧɧɵɦ. ȼɫɟ ɷɬɨ ɫɭɳɟ-
ɫɬɜɟɧɧɨ ɭɩɪɨɳɚɟɬ ɡɚɞɚɱɭ ɫɢɧɬɟɡɚ, ɜ ɬɨɦ ɱɢɫɥɟ ɢ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ ɪɟɲɚ-
ɸɳɢɯ ɩɪɚɜɢɥ ɨɛɧɚɪɭɠɟɧɢɹ. Ɉɝɪɚɧɢɱɟɧɧɨɫɬɶ ɨɛɴɟɦɚ ɫɬɚɬɶɢ Д3] ɧɟ ɩɨɡɜɨ-
ɥɢɥɚ ɩɪɢɜɟɫɬɢ ɜ ɧɟɣ ɩɨɥɧɨɟ ɪɟɲɟɧɢɟ ɤɚɤɨɣ-ɥɢɛɨ ɡɚɞɚɱɢ. ɇɚɫɬɨɹɳɚɹ ɪɚɛɨ-
ɬɚ ɜɨɫɩɨɥɧɹɟɬ ɭɤɚɡɚɧɧɵɣ ɩɪɨɛɟɥ. ȼ ɫɬɚɬɶɟ ɩɪɢɜɨɞɢɬɫɹ ɫɢɧɬɟɡ ɩɨɫɥɟɞɨɜɚ-
ɬɟɥɶɧɨɝɨ ɨɛɧɚɪɭɠɢɬɟɥɹ ɩɨ ɫɟɪɢɢ ɛɢɧɚɪɧɨ ɤɜɚɧɬɨɜɚɧɧɵɯ ɫɢɝɧɚɥɨɜ ɦɟɬɨɞɨɦ 
ɫɢɧɬɟɡɚ ɚɥɝɨɪɢɬɦɨɜ ɦɢɧɢɦɚɥɶɧɨɣ ɫɥɨɠɧɨɫɬɢ.  

ɂɬɚɤ, ɡɚɞɚɧɵ ɚɩɪɢɨɪɧɵɟ ɜɟɪɨɹɬɧɨɫɬɢ ɧɚɥɢɱɢɹ ɢ ɨɬɫɭɬɫɬɜɢɹ ɰɟɥɢ 
Pa(x1) = p, Pa(x0) = q = 1 - p. Ɂɚɞɚɧɵ ɭɫɥɨɜɧɵɟ ɜɟɪɨɹɬɧɨɫɬɢ ɩɪɟɜɵɲɟɧɢɹ ɩɨ-
ɪɨɝɚ ɤɜɚɧɬɨɜɚɧɢɹ ɜ ɨɞɧɨɦ ɡɨɧɞɢɪɨɜɚɧɢɢ ɩɪɢ ɧɚɥɢɱɢɢ D)xy(P 1n1   ɢ ɨɬ-
ɫɭɬɫɬɜɢɢ F)xy(P 0n1   ɨɛɴɟɤɬɚ. Ⱦɚɧɧɵɟ ɜɟɪɨɹɬɧɨɫɬɢ ɞɥɹ ɥɸɛɨɝɨ ɡɨɧɞɢɪɨ-
ɜɚɧɢɹ ɥɢɛɨ ɢɡɦɟɧɹɸɬɫɹ, ɥɢɛɨ ɨɫɬɚɸɬɫɹ ɧɟɢɡɦɟɧɧɵɦɢ. Чɢɫɥɨ ɫɢɝɧɚɥɨɜ ɧɟ 
ɮɢɤɫɢɪɨɜɚɧɨ, ɧɨ ɧɟ ɦɨɠɟɬ ɛɵɬɶ ɛɨɥɶɲɟ N. ɇɟɨɛɯɨɞɢɦɨ ɩɪɢɧɹɬɶ ɪɟɲɟɧɢɟ ɨ 

 ɤ.ɬ.ɧ. ȼ.ȿ. ɋɚɜɚɧɟɜɢɱ, 2002 
ISSN 1681-7710.  ɋɢɫɬɟɦɢ ɨɛɪɨɛɤɢ ɿɧɮɨɪɦɚɰɿʀ, ɜɢɩɭɫɤ 5(21), 2002                                                    15 
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ɧɚɥɢɱɢɢ (ɨɬɫɭɬɫɬɜɢɢ) ɨɛɴɟɤɬɚ. Ⱦɥɹ ɫɟɪɢɢ ɡɨɧɞɢɪɨɜɚɧɢɣ ɡɚɞɚɧɵ ɬɪɟɛɭɟɦɵɟ 
ɭɫɥɨɜɧɵɟ ɜɟɪɨɹɬɧɨɫɬɢ ɥɨɠɧɨɣ ɬɪɟɜɨɝɢ *

ɡF  ɢ ɩɪɚɜɢɥɶɧɨɝɨ ɨɛɧɚɪɭɠɟɧɢɹ *
ɡD . 

Ɉɰɟɧɢɬɶ ɡɧɚɱɟɧɢɟ ɭɫɥɨɜɧɵɯ ɜɟɪɨɹɬɧɨɫɬɟɣ ɞɥɹ ɤɨɧɤɪɟɬɧɨɝɨ ɜɚɪɢɚɧɬɚ ɜɵ-
ɛɨɪɤɢ, ɚ ɬɚɤɠɟ ɡɚɬɪɚɬɵ ɩɨ ɟɟ ɮɨɪɦɢɪɨɜɚɧɢɸ ɦɨɠɧɨ ɫ ɩɨɦɨɳɶɸ ɜɵɪɚɠɟɧɢɣ: 


 


I

1i

M

1m
0iimm1

I

1i
0ii1

* )xy(P)yy~(P)y~u(P)xy(P)yu(PF ;      (1) 

 
 


I

1i

M

1m
1iimm1

I

1i
1ii1

* )xy(P)yy~(P)y~u(P)xy(P)yu(PD ,      (2) 

ɝɞɟ   







ɫɥɭɱɚɟ; ɩɪɨɬɢɜɧɨɦɜ

ɨɛɥɚɫɬɶ;ɸɤɪɢɬɢɱɟɫɤɭɜ ɩɨɩɚɞɚɧɢɢ ɩɪɢ
 0

y 1
yuP

m
m1

~
~/  

)yy~(P im  – ɷɥɟɦɟɧɬɵ ɦɚɬɪɢɰɵ ɤɨɦɦɭɬɚɰɢɢ )YY
~

(P , ɨɫɭɳɟɫɬɜɥɹɸ-

ɳɟɣ ɪɟɞɭɤɰɢɸ ɉɇ Y ɜ ɉɇ Y
~

; 
   1i0i x/yP,x/yP  – ɭɫɥɨɜɧɵɟ ɜɟɪɨɹɬɧɨɫɬɢ ɩɨɹɜɥɟɧɢɹ ɜɵɛɨɪɤɢ ɭi  

ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɢ ɧɚɥɢɱɢɢ ɨɛɴɟɤɬɚ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ.  
ȼ ɤɚɱɟɫɬɜɟ ɮɭɧɤɰɢɢ ɡɚɬɪɚɬ Z ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɚ ɫɪɟɞɧɹɹ 

ɞɥɢɧɚ ɫɟɪɢɢ ɛɢɧɚɪɧɨ ɤɜɚɧɬɨɜɚɧɧɵɯ ɫɢɝɧɚɥɨɜ. Ɍɚɤɠɟ ɩɨ ɧɟɨɛɯɨɞɢɦɨɫɬɢ 
ɜɨɡɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɫɪɟɞɧɟɜɡɜɟɲɟɧɧɨɣ ɞɥɢɧɵ. Ⱦɚɧɧɵɣ ɮɨɪɦɚɥɶɧɵɣ 
ɩɪɢɟɦ ɩɨɡɜɨɥɢɬ ɭɱɟɫɬɶ ɬɪɟɛɨɜɚɧɢɹ ɩɨ ɨɩɟɪɚɬɢɜɧɨɫɬɢ ɨɛɧɚɪɭɠɟɧɢɹ ɨɛɴ-
ɟɤɬɚ ɩɭɬɟɦ ɜɜɟɞɟɧɢɹ ɫɬɟɩɟɧɧɨɣ ɢɥɢ ɤɚɤɨɣ-ɥɢɛɨ ɞɪɭɝɨɣ ɮɭɧɤɰɢɢ ɨɬ ɱɢɫɥɚ 
ɡɨɧɞɢɪɨɜɚɧɢɣ z = f ( )y~(n m ). 

ɂɬɚɤ, ɧɟɨɛɯɨɞɢɦɨ ɪɟɲɢɬɶ ɨɩɬɢɦɢɡɚɰɢɨɧɧɭɸ ɡɚɞɚɱɭ ɜɢɞɚ  
*
ɡ

* FF  , *
ɡ

* DD  , Z  min.                              (3) 

Ɂɚɞɚɱɚ (3) ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɥɸɛɨɦɭ ɨɛɧɚɪɭɠɢɬɟɥɸ ɩɪɢ ɥɸɛɵɯ ɪɟɞɭɤ-
ɰɢɹɯ ɜɵɛɨɪɤɢ. ɋɜɟɞɟɧɢɟ ɤ ɧɟɣ ɪɟɲɚɟɦɨɣ ɡɚɞɚɱɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɡɚ ɫɱɟɬ 
ɜɜɟɞɟɧɢɹ ɨɝɪɚɧɢɱɟɧɢɣ ɧɚ ɦɚɬɪɢɰɭ ɤɨɦɦɭɬɚɰɢɢ )YY

~
(P .  

Ɇɚɬɪɢɰɚ ɤɨɦɦɭɬɚɰɢɢ )YY
~

(P  ɹɜɥɹɟɬɫɹ Д3] ɦɚɬɪɢɰɟɣ ɪɚɡɦɟɪɚ MI 

(M < I), ɤɚɠɞɚɹ ɫɬɪɨɤɚ ɤɨɬɨɪɨɣ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɬɨɱɤɟ ɢɡ Y
~ , ɚ ɤɚɠɞɵɣ 

ɫɬɨɥɛɟɰ – ɬɨɱɤɟ ɢɡ Y. ȼ m-ɣ ɫɬɪɨɤɟ ɦɚɬɪɢɰɵ )YY
~

(P  ɭɤɚɡɵɜɚɟɬɫɹ, ɤɚɤɢɟ 

ɬɨɱɤɢ Y ɨɛɴɟɞɢɧɹɸɬɫɹ ɜ m-ɭɸ ɬɨɱɤɭ ɉɇ Y
~

.  
ȼ ɡɚɞɚɱɟ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɣ ɩɪɨɜɟɪɤɢ ɪɟɡɭɥɶɬɚɬɨɜ ɡɨɧɞɢɪɨɜɚɧɢɣ 

ɨɛɴɟɞɢɧɟɧɢɟ ɞɜɭɯ ɬɨɱɟɤ ɩɪɨɫɬɪɚɧɫɬɜɚ ɧɚɛɥɸɞɟɧɢɣ Y ɜ ɩɪɨɫɬɪɚɧɫɬɜɟ Y
~

 
ɬɟɯɧɢɱɟɫɤɢ ɨɡɧɚɱɚɟɬ ɨɬɤɚɡ ɨɬ ɨɱɟɪɟɞɧɨɝɨ (ɧɚɩɪɢɦɟɪ, ɩɨɫɥɟɞɧɟɝɨ – ɫɦ. 
ɩɪɢɦɟɪ ɦɚɬɪɢɰɵ (4)) ɡɨɧɞɢɪɨɜɚɧɢɹ. ɋɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɨɝɪɚɧɢɱɟɧɢɹ ɧɚ 

)YY
~

(P  ɩɪɟɞɩɢɫɵɜɚɸɬ ɨɛɴɟɞɢɧɹɬɶ ɞɜɟ ɬɨɱɤɢ Y, ɹɜɥɹɸɳɢɟɫɹ ɛɢɧɚɪɧɵɦ 
ɪɟɡɭɥɶɬɚɬɨɦ ɤɚɤɨɝɨ-ɥɢɛɨ ɡɨɧɞɢɪɨɜɚɧɢɹ, ɜ ɨɞɧɭ. ɂɥɢ, ɩɨ ɬɚɤɨɦɭ ɠɟ ɩɪɢɧ-
ɰɢɩɭ, 2k ɬɨɱɟɤ ɜ ɨɞɧɭ. Ʌɸɛɵɟ ɞɪɭɝɢɟ ɨɛɴɟɞɢɧɟɧɢɹ ɹɜɥɹɸɬɫɹ ɧɟɞɨɩɭɫɬɢ-
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ɦɵɦɢ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜ ɤɚɠɞɨɦ ɫɬɨɥɛɰɟ ɦɚɬɪɢɰɵ )YY
~

(P  ɧɚɯɨɞɢɬɫɹ 
ɪɨɜɧɨ ɨɞɧɚ ɟɞɢɧɢɰɚ, ɨɫɬɚɥɶɧɵɟ ɟɟ ɷɥɟɦɟɧɬɵ ɹɜɥɹɸɬɫɹ ɧɭɥɟɜɵɦɢ. ȼ ɤɚɠ-
ɞɨɣ ɫɬɪɨɤɟ ɦɚɬɪɢɰɵ )YY

~
(P , ɧɚɱɢɧɚɹ ɫ  (n  2k + 1)-ɝɨ ɫɬɨɥɛɰɚ, ɧɚɯɨɞɢɬ-

ɫɹ ɪɨɜɧɨ 2k ɟɞɢɧɢɰ ɩɨɞɪɹɞ, ɝɞɟ N,0n  ; 2N,0k  ; k – ɱɢɫɥɨ ɨɛɴɟɞɢɧɹɟ-
ɦɵɯ ɬɨɱɟɤ. Ɍɚɤ ɦɚɬɪɢɰɚ )YY

~
(P , ɨɫɭɳɟɫɬɜɥɹɸɳɚɹ ɪɟɞɭɤɰɢɸ ɫɟɪɢɢ ɢɡ   

N = 4 ɨɩɵɬɨɜ ɞɨ ɫɟɪɢɢ ɢɡ N
~

 = 3 ɨɩɵɬɨɜ, ɢɦɟɟɬ ɪɚɡɦɟɪɧɨɫɬɶ 48 ɢ ɜɵɝɥɹ-
ɞɢɬ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 





















11000000

00110000

00001100

00000011

)YY
~

(P .                       (4) 

Ⱦɢɫɤɪɟɬɧɨɟ ɩɪɨɫɬɪɚɧɫɬɜɨ ɧɚɛɥɸɞɟɧɢɣ ɭɞɨɛɧɨ ɩɪɟɞɫɬɚɜɥɹɬɶ ɜ ɜɢɞɟ ɝɪɚ-
ɮɨɜ Д5]. ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɨɣ ɫɟɪɢɢ ɛɢɧɚɪɧɨ ɤɜɚɧɬɨɜɚɧɧɵɯ ɫɢɝɧɚɥɨɜ ɫɨɨɬɜɟɬ-
ɫɬɜɭɟɬ ɛɢɧɚɪɧɨɟ ɞɟɪɟɜɨ ɫ ɜɧɭɬɪɟɧɧɢɦɢ ɛɢɧɚɪɧɵɦɢ ɜɟɪɲɢɧɚɦɢ. Ʌɸɛɚɹ ɢɡ 
ɜɟɪɲɢɧ ɞɟɪɟɜɚ ɹɜɥɹɟɬɫɹ ɬɨɱɤɨɣ ɩɪɨɫɬɪɚɧɫɬɜɚ ɧɚɛɥɸɞɟɧɢɣ. Ɍɨɱɤɚɦ ɉɇ, ɜ ɤɨ-
ɬɨɪɵɯ ɩɪɢɧɢɦɚɟɬɫɹ ɪɟɲɟɧɢɟ ɨ ɩɪɨɞɨɥɠɟɧɢɢ ɧɚɛɥɸɞɟɧɢɣ, ɫɨɨɬɜɟɬɫɬɜɭɸɬ 
ɜɧɭɬɪɟɧɧɢɟ ɜɟɪɲɢɧɵ ɝɪɚɮɚ (ɪɢɫ. 1). Ɍɨɱɤɢ ɉɇ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɩɪɟɤɪɚɳɟ-
ɧɢɸ ɧɚɛɥɸɞɟɧɢɣ, ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɜɢɫɹɱɢɦ ɜɟɪɲɢɧɚɦ ɝɪɚɮɚ. ȼ ɞɚɥɶɧɟɣɲɟɦ 
ɢɦɟɧɧɨ ɜɢɫɹɱɢɟ ɜɟɪɲɢɧɵ ɫɱɢɬɚɸɬɫɹ ɬɨɱɤɚɦɢ ɩɪɨɫɬɪɚɧɫɬɜɚ ɧɚɛɥɸɞɟɧɢɣ Y

~ . ȼ 
ɪɚɦɤɚɯ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɝɨ ɚɧɚɥɢɡɚ ɦɨɠɧɨ ɫɤɚɡɚɬɶ, ɱɬɨ ɞɟɪɟɜɨ, ɫɨɨɬɜɟɬɫɬɜɭɸ-
ɳɟɟ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɣ ɩɪɨɰɟɞɭɪɟ, ɨɩɪɟɞɟɥɹɟɬ ɩɪɚɜɢɥɨ ɨɫɬɚɧɨɜɚ. ɉɪɚɜɢɥɨ 
ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɹ ɫɢɧɬɟɡɢɪɭɟɬɫɹ ɧɚ ɦɧɨɠɟɫɬɜɟ ɜɢɫɹɱɢɯ ɜɟɪɲɢɧ. 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɧɨɫɬɢ ɛɭɞɟɬ ɫɱɢɬɚɬɶɫɹ, ɱɬɨ ɩɪɚɜɨɣ ɜɟɬɜɢ ɞɟɪɟɜɚ ɫɨɨɬɜɟɬ-
ɫɬɜɭɟɬ ɟɞɢɧɢɰɚ (ɩɪɟɜɵɲɟɧɢɟ ɩɨɪɨɝɚ ɤɜɚɧɬɨɜɚɧɢɹ ɜ ɨɱɟɪɟɞɧɨɦ ɫɢɝɧɚɥɟ), ɚ ɥɟ-
ɜɨɣ – ɧɨɥɶ (ɩɪɢɧɹɬɢɟ ɪɟɲɟɧɢɹ ɨɛ ɨɬɫɭɬɫɬɜɢɢ ɫɢɝɧɚɥɚ). ɉɪɢ ɷɬɨɦ ɪɟɡɭɥɶɬɚɬ 
ɩɪɨɜɟɞɟɧɧɨɣ ɫɟɪɢɢ ɧɚɛɥɸɞɟɧɢɣ ɦɨɠɧɨ ɨɞɧɨɡɧɚɱɧɨ ɨɩɪɟɞɟɥɢɬɶ ɭɤɚɡɚɧɢɟɦ 
ɧɨɦɟɪɚ ɜɢɫɹɱɟɣ ɜɟɪɲɢɧɵ, ɤɨɬɨɪɨɣ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɪɟɡɭɥɶɬɚɬɵ ɞɚɧɧɨɣ ɫɟɪɢɢ, ɚ 
ɬɟɯɧɢɱɟɫɤɢ ɞɨɩɭɫɬɢɦɚɹ ɪɟɞɭɤɰɢɹ ɜɢɫɹɱɢɯ ɜɟɪɲɢɧ ɝɪɚɮɚ (ɩɪɨɫɬɪɚɧɫɬɜɚ 
ɧɚɛɥɸɞɟɧɢɣ) )YY

~
(P  ɨɞɧɨɡɧɚɱɧɨ ɨɩɪɟɞɟɥɹɟɬ ɧɨɜɨɟ ɪɟɞɭɰɢɪɨɜɚɧɧɨɟ ɞɟɪɟɜɨ.  

ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɞɥɹ ɨɞɧɨɡɧɚɱɧɨɝɨ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɤɨɧɤɪɟɬɧɨɝɨ ɛɢ-
ɧɚɪɧɨɝɨ ɞɟɪɟɜɚ ɫ ɜɧɭɬɪɟɧɧɢɦɢ ɛɢɧɚɪɧɵɦɢ ɜɟɪɲɢɧɚɦɢ ɞɨɫɬɚɬɨɱɧɨ ɯɪɚɧɢɬɶ 
ɭɪɨɜɧɢ ɜɫɟɯ ɜɢɫɹɱɢɯ ɜɟɪɲɢɧ. Ɍɚɤ, ɞɟɪɟɜɶɹ, ɩɪɢɜɟɞɟɧɧɵɟ ɧɚ ɪɢɫ. 1, ɦɨɝɭɬ ɛɵɬɶ 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɩɪɟɞɫɬɚɜɥɟɧɵ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 11, 122, 1332, 22332. 

Ɂɚɞɚɱɚ ɩɨɢɫɤɚ ɧɚɢɥɭɱɲɟɝɨ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ )YY
~

(P  ɢ ɡɚɞɚɱɚ ɩɨɢɫɤɚ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɟɣ ɝɪɚɮɚ ɩɨɥɧɨɫɬɶɸ ɷɤɜɢɜɚɥɟɧɬɧɵ. ɉɪɢ ɷɬɨɦ ɢɫɩɨɥɶ-
ɡɨɜɚɧɢɟ ɝɪɚɮɨɜ ɩɨɡɜɨɥɹɟɬ ɜɢɡɭɚɥɢɡɢɪɨɜɚɬɶ ɩɪɨɰɟɫɫ ɩɨɥɭɱɟɧɢɹ ɷɤɫɬɪɟ-
ɦɚɥɶɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ ɧɚɛɥɸɞɟɧɢɣ. Ʉɪɨɦɟ ɬɨɝɨ, ɩɪɢ ɛɨɥɶɲɢɯ N ɯɪɚɧɟ-
ɧɢɟ ɦɚɬɪɢɰɵ ɤɨɦɦɭɬɚɰɢɢ ɜ ɩɚɦɹɬɢ ЭȼɆ ɩɪɟɜɪɚɳɚɟɬɫɹ ɜ ɫɥɨɠɧɭɸ ɡɚɞɚ-
ɱɭ, ɱɟɝɨ ɧɟɥɶɡɹ ɫɤɚɡɚɬɶ ɨ ɯɪɚɧɟɧɢɢ ɫɭɳɟɫɬɜɟɧɧɨ ɧɟɩɨɥɧɵɯ ɞɟɪɟɜɶɟɜ. 
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ɇɚɯɨɠɞɟɧɢɟ ɧɚɢɥɭɱɲɟɝɨ ɩɪɟɨɛɪɚɡɨɜɚɧɢя )YY
~

(P  ɞɢɜɢɡɢɦɧɵɦ  ɦɟ-
ɬɨɞɨɦ ɰɟɥɟɧɚɩɪɚɜɥɟɧɧɨɝɨ ɩɟɪɟɛɨɪɚ ɜɚɪɢɚɧɬɨɜ ɫ ɨɬɛɪɚɤɨɜɤɨɣ. ɋɨɝɥɚɫɧɨ 
ɪɚɡɪɚɛɨɬɚɧɧɨɦɭ ɚɥɝɨɪɢɬɦɭ Д3] ɧɚ ɩɟɪɜɨɦ ɷɬɚɩɟ ɧɟɨɛɯɨɞɢɦɨ ɧɚɣɬɢ ɦɧɨɠɟɫɬɜɨ 
ɉɚɪɟɬɨ-ɨɩɬɢɦɚɥɶɧɵɯ ɩɪɟɨɛɪɚɡɨɜɚɧɢɣ ɨɬɧɨɫɢɬɟɥɶɧɨ *

ɡD - ɤɜɚɞɪɚɧɬɨɜ ɫɪɟɞɧɢɯ 

ɱɚɫɬɧɵɯ ɜɡɚɢɦɧɵɯ ɢɧɮɨɪɦɚɰɢɣ ɞɥɹ *
ɡF , *

ɡ
*
ɡ dFF  , ɝɞɟ ( *

ɡ
*
ɡ dFF  ) ɧɟ-

ɫɤɨɥɶɤɨ ɛɨɥɶɲɟ *
ɡF , ɚ ɡɧɚɱɟɧɢɣ *

ɡdF  ɦɨɠɟɬ ɛɵɬɶ ɧɟ ɨɞɧɨ. Ⱦɥɹ ɷɬɨɝɨ 

ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɧɚɣɬɢ ɧɚɛɨɪ *
ɡD - ɤɜɚɞɪɚɧɬɨɜ, ɞɥɹ ɱɟɝɨ, ɜ 

ɫɜɨɸ ɨɱɟɪɟɞɶ, ɞɥɹ D* ɨɬ *
minD  ɞɨ 1 ɢ ɜɵɛɪɚɧɧɨɝɨ F* ɧɟɨɛɯɨɞɢɦɨ ɧɚɣɬɢ 

ɬɪɟɛɭɟɦɨɟ ɤɨɥɢɱɟɫɬɜɨ ɫɪɟɞɧɢɯ ɱɚɫɬɧɵɯ ɜɡɚɢɦɧɵɯ ɢɧɮɨɪɦɚɰɢɣ Д4]: 

.

;

**

*
*

**

*
**~

**

*
*

**

*
**~

)()(
)()(

)()(
)()(

pDqF

D
 ogD

D1pF1q
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 og D1DI

pDqF

F
 ogF

D1pF1q

F1
 og F1DI

Y1x

Y0x


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







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ll

ll

        (5) 

ȼ ɤɚɱɟɫɬɜɟ ɧɚɱɚɥɶɧɨɝɨ ɩɪɢɛɥɢɠɟɧɢɹ ɢɫɤɨɦɨɣ ɦɚɬɪɢɰɵ )YY
~

(P  ɫɥɟ-
ɞɭɟɬ ɜɵɛɪɚɬɶ ɦɚɬɪɢɰɭ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ ɧɚɥɢɱɢɸ ɨɞɧɨɝɨ ɟɞɢɧɫɬɜɟɧɧɨ-
ɝɨ ɧɚɛɥɸɞɟɧɢɹ. ɉɪɢ N = 4 ɨɧɚ ɢɦɟɟɬ ɜɢɞ  











11110000

00001111
)YY

~
(P 0 . 

ȼ ɞɚɥɶɧɟɣɲɟɦ ɧɚ ɤɚɠɞɨɦ ɲɚɝɟ ɧɟɨɛɯɨɞɢɦɨ ɮɨɪɦɢɪɨɜɚɬɶ ɜɫɟ ɦɚɬɪɢ-
ɰɵ, ɤɨɬɨɪɵɟ ɹɜɥɹɸɬɫɹ ɞɨɩɭɫɬɢɦɵɦɢ, ɱɢɫɥɨ ɫɬɪɨɤ ɜ ɤɨɬɨɪɵɯ ɧɚ ɟɞɢɧɢɰɭ 
ɛɨɥɶɲɟ, ɱɟɦ ɧɚ ɩɪɟɞɵɞɭɳɟɦ ɲɚɝɟ. Ɍɚɤ ɧɚ ɩɟɪɜɨɦ ɲɚɝɟ ɬɚɤɢɯ ɦɚɬɪɢɰ ɞɜɟ:  


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;        
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. 

ɇɚɱɚɥɶɧɨɟ ɩɪɢɛɥɢɠɟɧɢɟ ɢɫɤɨɦɨɣ ɦɚɬɪɢɰɵ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɩɟɪɜɨɦɭ 
ɝɪɚɮɭ, ɩɪɢɜɟɞɟɧɧɨɦɭ ɧɚ ɪɢɫ. 1. Ɍɚɦ ɠɟ ɩɪɢɜɟɞɟɧ ɝɪɚɮ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ 
ɥɟɜɨɣ ɦɚɬɪɢɰɟ ɩɟɪɜɨɝɨ ɲɚɝɚ ɚɥɝɨɪɢɬɦɚ. 

Ⱦɚɧɧɵɣ ɩɪɨɰɟɫɫ ɩɪɟɤɪɚɳɚɟɬɫɹ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɱɢɫɥɚ ɫɬɪɨɤ ɦɚɬɪɢɰɵ 
ɞɨ I = 2N. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɨɛɳɟɟ ɱɢɫɥɨ ɲɚɝɨɜ ɚɥɝɨɪɢɬɦɚ ɫɨɫɬɚɜɢɬ I – 2. 

Ɍɚɤ ɤɚɤ ɧɚ ɤɚɠɞɨɦ ɲɚɝɟ ɱɢɫɥɨ ɫɬɪɨɤ ɦɚɬɪɢɰɵ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɧɚ 
ɟɞɢɧɢɰɭ (ɩɪɨɜɨɞɢɬɫɹ ɬɨɥɶɤɨ ɨɞɧɨ ɡɨɧɞɢɪɨɜɚɧɢɟ), ɬɨ ɞɨɩɭɫɬɢɦɵɦ ɩɪɟɨɛ-
ɪɚɡɨɜɚɧɢɟɦ ɧɚɞ ɦɚɬɪɢɰɟɣ ɹɜɥɹɟɬɫɹ ɪɚɡɛɢɟɧɢɟ ɨɞɧɨɣ ɟɟ ɫɬɪɨɤɢ ɧɚ ɞɜɟ, 
ɩɪɢɱɟɦ, ɩɟɪɜɚɹ ɩɨɥɨɜɢɧɚ ɟɞɢɧɢɰ ɢɫɯɨɞɧɨɣ ɫɬɪɨɤɢ ɩɨɩɚɞɚɟɬ ɧɚ ɬɟ ɠɟ ɩɨ-
ɡɢɰɢɢ ɜ ɩɟɪɜɨɣ ɜɧɨɜɶ ɫɮɨɪɦɢɪɨɜɚɧɧɨɣ ɫɬɪɨɤɟ, ɚ ɜɬɨɪɚɹ – ɧɚ ɬɟ ɠɟ ɩɨɡɢ-
ɰɢɢ ɜɨ ɜɬɨɪɨɣ. Ɉɫɬɚɥɶɧɵɟ ɷɥɟɦɟɧɬɵ ɞɚɧɧɵɯ ɫɬɪɨɤ ɹɜɥɹɸɬɫɹ ɧɭɥɟɜɵɦɢ.  
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Ⱦɥɹ ɤɚɠɞɨɣ ɦɚɬɪɢɰɵ, ɫɮɨɪɦɢɪɨɜɚɧɧɨɣ ɧɚ ɨɱɟɪɟɞɧɨɦ ɲɚɝɟ, ɫɥɟɞɭɟɬ 
ɜɵɱɢɫɥɢɬɶ ɫɪɟɞɧɢɟ ɱɚɫɬɧɵɟ ɜɡɚɢɦɧɵɟ ɢɧɮɨɪɦɚɰɢɢ (ɋЧȼɂ) Y

~
0xI , Y

~
1xI  ɢ 

ɡɚɬɪɚɬɵ Z (ɧɚɩɪɢɦɟɪ, ɫɪɟɞɧɸɸ ɞɥɢɧɭ ɫɟɪɢɢ nɫɪ). Ⱦɚɥɟɟ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ 
ɞɥɹ ɤɚɠɞɨɣ ɦɚɬɪɢɰɵ ɜ ɰɢɤɥɟ ɩɨ D*-ɤɜɚɞɪɚɧɬɚɦ ɨɬ D* = Dmin ɞɨ 1 ɧɟɨɛɯɨ-
ɞɢɦɨ ɩɪɨɜɟɪɹɬɶ ɭɫɥɨɜɢɹ:  

).D(II)D(II *
Y
~

1xY
~

1x
*

Y
~

0xY
~

0x  ;                      (6) 

ȼ ɞɚɥɶɧɟɣɲɟɦ ɩɪɨɰɟɫɫ ɩɨɢɫɤɚ ɦɧɨɠɟɫɬɜɚ ɉɚɪɟɬɨ-ɨɩɬɢɦɚɥɶɧɵɯ ɩɪɟ-
ɨɛɪɚɡɨɜɚɧɢɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɩɨɥɧɨɦ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɢɡɜɟɫɬɧɨɣ ɦɟɬɨɞɢ-
ɤɨɣ Д3]. ɇɚ ɜɬɨɪɨɦ ɷɬɚɩɟ ɩɨ ɜɫɟɦ ɦɚɬɪɢɰɚɦ ɞɚɧɧɨɝɨ ɫɩɢɫɤɚ ɫɢɧɬɟɡɢɪɭɟɬ-
ɫɹ ɪɟɲɚɸɳɟɟ ɩɪɚɜɢɥɨ ɢ ɜɵɛɢɪɚɟɬɫɹ ɥɭɱɲɚɹ. Ɇɨɠɧɨ ɫɤɚɡɚɬɶ, ɱɬɨ ɩɟɪɜɵɣ 
ɷɬɚɩ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɜɵɛɨɪɭ ɩɪɚɜɢɥɚ ɨɫɬɚɧɨɜɚ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɣ ɩɪɨɰɟɞɭ-
ɪɵ, ɚ ɜɬɨɪɨɣ – ɫɢɧɬɟɡɭ ɪɟɲɚɸɳɟɝɨ ɩɪɚɜɢɥɚ. 

ɉɪɢ ɫɢɧɬɟɡɟ 4-ɭɫɟɱɟɧɧɨɝɨ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɝɨ ɩɪɚɜɢɥɚ ɩɪɢ D*  0.8;        
F* = 0.01; D = 0.9; F = 0.1 ɫɩɢɫɨɤ ɉɚɪɟɬɨ-ɨɩɬɢɦɚɥɶɧɵɯ ɦɚɬɪɢɰ ɤɨɦɦɭɬɚ-
ɰɢɢ ɨɬɧɨɫɢɬɟɥɶɧɨ *

ɡD - ɤɜɚɞɪɚɧɬɨɜ ɫɪɟɞɧɢɯ  ɱɚɫɬɧɵɯ ɜɡɚɢɦɧɵɯ ɢɧɮɨɪɦɚ-
ɰɢɣ ɮɨɪɦɢɪɨɜɚɥɫɹ ɞɥɹ F* = 0.01 ɢ F* = 0.005. Ⱦɥɹ ɤɚɠɞɨɝɨ ɡɧɚɱɟɧɢɹ F*  

ɛɵɥɨ ɫɨɡɞɚɧɨ ɩɨ 20 ɤɜɚɞɪɚɧɬɨɜ ɫ D* = 0.8 … 0.995. ɉɪɢ ɷɬɨɦ ɛɵɥ ɩɨɥɭ-
ɱɟɧ ɫɩɢɫɨɤ ɢɡ 21 ɝɪɚɮɚ ɨɫɬɚɧɨɜɚ. ɂɡ ɧɢɯ 5 ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɨɩɬɢɦɚɥɶɧɵɦ 
ɪɟɲɚɸɳɢɦ ɩɪɚɜɢɥɚɦ (ɬɚɛɥ. 1) ɢ ɛɵɥɢ ɨɬɨɛɪɚɧɵ ɧɚ ɜɬɨɪɨɦ ɷɬɚɩɟ ɫɢɧɬɟɡɚ.  

         

           Ɍɚɛɥɢɰɚ 1 
Хɚɪɚɤɬɟɪɢɫɬɢɤɢ ɝɪɚɮɨɜ, ɨɬɨɛɪɚɧɧɵɯ ɧɚ ɜɬɨɪɨɦ ɷɬɚɩɟ ɫɢɧɬɟɡɚ  

Ƚɪɚɮ D* ncp I0B I1B I0P I1P 

122 0.81 1.5 0.7096 0.5635 0.6857 0.4851 

134433 0.8748 2.045 0.7977 0.6148 0.7652 0.5906 

1344443 0.882 2.09 0.8137 0.6177 0.7744 0.6044 

234434433 0.9396 2.68 0.894 0.8441 0.8496 0.7368 

2344344443 0.954 2.725 0.9109 0.847 0.8692 0.779 
 
ȼ ɤɨɥɨɧɤɚɯ 4 – 7 ɬɚɛɥ. 1 ɩɪɢɜɟɞɟɧɵ ɡɧɚɱɟɧɢɹ ɤɨɥɢɱɟɫɬɜɚ ɢɧɮɨɪɦɚ-

ɰɢɢ ɨɛ ɨɬɫɭɬɫɬɜɢɢ I0B, I0P ɢ ɧɚɥɢɱɢɢ I1B, I1P  ɨɛɴɟɤɬɚ, ɫɨɞɟɪɠɚɳɢɟɫɹ ɜ 
ɜɵɛɨɪɤɟ I0B, I1B  ɢ ɜ ɩɪɢɧɢɦɚɟɦɨɦ ɪɟɲɟɧɢɢ I0P, I1P. 

ɉɪɚɜɢɥɶɧɨɫɬɶ ɩɨɥɭɱɟɧɧɨɝɨ ɪɟɲɟɧɢɹ ɩɪɨɜɟɪɟɧɚ ɩɭɬɟɦ ɝɥɨɛɚɥɶɧɨɝɨ 
ɩɟɪɟɛɨɪɚ ɜɚɪɢɚɧɬɨɜ.  

Ⱦɢɜɢɡɢɦɧɵɣ ɝɪɚɞɢɟɧɬɧɵɣ ɦɟɬɨɞ ɩɨɢɫɤɚ ɷɤɫɬɪɟɦɚɥɶɧɨɝɨ ɉɇ. Ⱦɥɹ 
ɪɟɚɥɢɡɚɰɢɢ ɞɚɧɧɨɝɨ ɦɟɬɨɞɚ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ  ɨɩɪɟɞɟɥɹɟɬɫɹ ɬɪɟɛɭɟɦɵɣ  

*
ɡD -ɤɜɚɞɪɚɧɬ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɜɵɪɚɠɟɧɢɹɦɢ (5). ɇɚ ɤɚɠɞɨɦ ɲɚɝɟ ɚɥɝɨ-

ɪɢɬɦɚ ɫɬɪɨɢɬɫɹ ɜɟɤɬɨɪ, ɧɚɱɚɥɨ ɤɨɬɨɪɨɝɨ ɯɚɪɚɤɬɟɪɢɡɭɸɬ ɱɚɫɬɧɵɟ ɫɪɟɞɧɢɟ 
ɜɡɚɢɦɧɵɟ ɢɧɮɨɪɦɚɰɢɢ ɉɇ Y

~ , ɫɮɨɪɦɢɪɨɜɚɧɧɨɝɨ ɤ ɞɚɧɧɨɦɭ ɲɚɝɭ. Ʉɨɧɟɰ 
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ɜɟɤɬɨɪɚ ɧɚɯɨɞɢɬɫɹ ɜ ɧɚɱɚɥɟ *
ɡD -ɤɜɚɞɪɚɧɬɚ. Ⱦɚɥɟɟ ɧɚɯɨɞɢɬɫɹ ɬɨɱɤɚ ɉɇ (ɜɢ-

ɫɹɱɚɹ ɜɟɪɲɢɧɚ ɞɟɪɟɜɚ ɨɫɬɚɧɨɜɚ), ɪɚɫɳɟɩɥɟɧɢɟ ɤɨɬɨɪɨɣ ɫɨɨɬɜɟɬɫɬɜɭɟɬ 
ɧɚɢɛɨɥɶɲɟɣ ɩɪɨɟɤɰɢɢ ɭɞɟɥɶɧɨɝɨ ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ ɩɪɢɪɚɳɟɧɢɹ ɧɚ ɜɜɟ-
ɞɟɧɧɵɣ ɜɟɤɬɨɪ. Ⱦɚɧɧɚɹ ɩɪɨɰɟɞɭɪɚ ɩɨɜɬɨɪɹɟɬɫɹ ɜɩɥɨɬɶ ɞɨ ɩɨɩɚɞɚɧɢɹ ɜɵ-
ɛɨɪɤɢ ɜ ɡɚɞɚɧɧɵɣ *

ɡD -ɤɜɚɞɪɚɧɬ. Ɂɚɬɟɦ ɧɚɞ ɜɵɛɪɚɧɧɵɦ ɉɇ Y
~

 ɫɢɧɬɟɡɢɪɭ-
ɟɬɫɹ ɪɟɲɚɸɳɟɟ ɩɪɚɜɢɥɨ Д6]. ɇɚ ɤɚɠɞɨɦ ɲɚɝɟ ɝɪɚɞɢɟɧɬɧɨɝɨ ɦɟɬɨɞɚ ɜɵɛɨɪɚ 
ɉɇ ɢɫɩɨɥɶɡɭɸɬɫɹ Д3] ɫɥɟɞɭɸɳɢɟ ɜɵɪɚɠɟɧɢɹ ɞɥɹ ɩɪɢɪɚɳɟɧɢɹ ɢɧɮɨɪɦɚɰɢɢ 
ɨ ɧɚɥɢɱɢɢ ɢ ɨɬɫɭɬɫɬɜɢɢ ɨɛɴɟɤɬɚ: 
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i l  – ɨɬɧɨɲɟɧɢɟ ɩɪɚɜɞɨɩɨ-

ɞɨɛɢɹ ɜ ɬɨɱɤɟ yi. 
ȼ ɪɚɛɨɬɟ [3] ɜɵɩɨɥɧɟɧ ɚɧɚɥɢɡ ɡɚɜɢɫɢɦɨɫɬɢ ɞɚɧɧɨɝɨ ɩɪɢɪɚɳɟɧɢɹ ɨɬ 

ɚɩɪɢɨɪɧɨɣ ɜɟɪɨɹɬɧɨɫɬɢ ɧɚɥɢɱɢɹ ɰɟɥɢ, ɨɬɧɨɲɟɧɢɹ ɩɪɚɜɞɨɩɨɞɨɛɢɹ ɜ ɬɨɱɤɟ 
ɡɨɧɞɢɪɨɜɚɧɢɹ ɧɚ ɝɪɚɮɟ ɨɫɬɚɧɨɜɚ ɢ ɜɟɪɨɹɬɧɨɫɬɢ ɩɨɩɚɞɚɧɢɹ ɜ ɧɟɟ. ɇɚ    
ɪɢɫ. 1 ɩɪɢɜɟɞɟɧ ɩɪɢɦɟɪ ɪɟɡɭɥɶɬɚɬɨɜ ɫɢɧɬɟɡɚ ɨɩɬɢɦɚɥɶɧɨɝɨ 4 -ɭɫɟɱɟɧɧɨɝɨ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɝɨ ɩɪɚɜɢɥɚ ɩɪɨɜɟɪɤɢ ɩɪɨɫɬɨɣ ɝɢɩɨɬɟɡɵ ɩɪɨɬɢɜ ɩɪɨɫɬɨɣ 
ɚɥɶɬɟɪɧɚɬɢɜɵ ɩɪɢ D*  0.922, F* = 0.05, D = 0.9, F = 0.1. Ƚɪɚɞɢɟɧɬɧɵɣ ɞɢɜɢ-
ɡɢɦɧɵɣ ɦɟɬɨɞ ɡɚ 3 ɲɚɝɚ ɞɚɟɬ ɷɤɫɬɪɟɦɚɥɶɧɨɟ ɉɇ (ɩɪɚɜɢɥɨ ɨɫɬɚɧɨɜɚ ɩɨɫɥɟɞɨ-
ɜɚɬɟɥɶɧɨɣ ɩɪɨɰɟɞɭɪɵ). ɋɢɧɬɟɡ ɪɟɲɚɸɳɟɝɨ ɩɪɚɜɢɥɚ ɧɚɞ ɧɢɦ ɩɨɞɬɜɟɪɠɞɚɟɬ 
ɜɵɩɨɥɧɟɧɢɟ ɡɚɞɚɧɧɵɯ ɬɪɟɛɨɜɚɧɢɣ ɩɨ ɩɨɤɚɡɚɬɟɥɹɦ ɤɚɱɟɫɬɜɚ. Аɧɚɥɢɡ ɪɟɡɭɥɶ-
ɬɚɬɨɜ ɝɥɨɛɚɥɶɧɨɝɨ ɩɟɪɟɛɨɪɚ ɜɚɪɢɚɧɬɨɜ ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ, ɱɬɨ ɩɨɥɭɱɟɧɧɨɟ 
ɪɟɲɟɧɢɟ ɹɜɥɹɟɬɫɹ ɧɚɢɥɭɱɲɢɦ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɦɢɧɢɦɭɦɚ ɬɪɟɛɭɟɦɵɯ ɡɨɧɞɢ-
ɪɨɜɚɧɢɣ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɧɟɨɛɯɨɞɢɦɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɤɚɱɟɫɬɜɚ. 

Ʉ ɫɨɠɚɥɟɧɢɸ, ɝɪɚɞɢɟɧɬɧɵɟ ɦɟɬɨɞɵ ɛɟɡ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɦɨɞɢɮɢɤɚ-
ɰɢɣ ɧɟ ɜɫɟɝɞɚ ɞɚɸɬ ɥɭɱɲɢɟ ɪɟɲɟɧɢɹ. ȼɨɡɦɨɠɧɵ ɫɥɭɱɚɢ, ɤɨɝɞɚ, ɧɟɫɦɨɬɪɹ 

3 2 1 

ɲɚɝ ɲɚɝ ɲɚɝ 

Ɋɢɫ. 1. Ƚɪɚɞɢɟɧɬɧɵɣ ɜɵɛɨɪ ɷɤɫɬɪɟɦɚɥɶɧɨɝɨ ɉɇ 
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ɧɚ ɬɨ, ɱɬɨ ɩɪɨɟɤɰɢɹ ɭɞɟɥɶɧɨɝɨ ɩɪɢɪɚɳɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɚ, ɫɚɦɨ ɩɪɢɪɚɳɟ-
ɧɢɟ ɦɚɥɨ. ɂ ɟɝɨ ɧɟɞɨɫɬɚɬɨɱɧɨ, ɱɬɨɛɵ ɞɨɫɬɢɱɶ ɩɪɟɞɟɥɨɜ -ɤɜɚɞɪɚɧɬɚ  
(ɪɢɫ. 2, ɲɚɝ 8). ɉɪɢɪɚɳɟɧɢɟɦ ɧɚ ɫɥɟɞɭɸɳɟɦ ɲɚɝɟ ɝɪɚɞɢɟɧɬɧɵɣ ɦɟɬɨɞ 
ɬɚɤɠɟ ɦɨɠɟɬ ɧɟ ɞɚɬɶ ɬɪɟɛɭɟɦɨɝɨ ɪɟɡɭɥɶɬɚɬɚ (ɪɢɫ. 2, ɲɚɝ 9). 

ɂ ɬɨɥɶɤɨ ɩɨɬɨɦ ɚɥɝɨɪɢɬɦ ɛɟɪɟɬ ɞɥɹ ɪɚɫɳɟɩɥɟɧɢɹ ɬɨɱɤɭ ɉɇ yi, ɭ ɤɨɬɨ-
ɪɨɣ ɦɟɧɶɲɟɟ ɭɞɟɥɶɧɨɟ ɩɪɢɪɚɳɟɧɢɟ, ɧɨ ɛɨɥɶɲɚɹ ɜɟɪɨɹɬɧɨɫɬɶ ɩɨɩɚɞɚɧɢɹ ɜ 
ɧɟɟ p (yi) ɢ ɡɚ ɫɱɟɬ ɜɵɛɪɚɧɧɨɝɨ ɩɪɢɪɚɳɟɧɢɹ -ɤɜɚɞɪɚɧɬ ɞɨɫɬɢɝɚɟɬɫɹ (ɪɢɫ. 2, 
ɲɚɝ 10). ɉɪɢ ɷɬɨɦ ɨɤɚɡɵɜɚɟɬɫɹ, ɱɬɨ ɩɪɢɪɚɳɟɧɢɹ ɞɟɪɟɜɚ ɨɫɬɚɧɨɜɚ ɩɨɫɥɟɞɨɜɚ-
ɬɟɥɶɧɨɝɨ Ɋɉ ɧɚ ɞɜɭɯ ɩɪɟɞɵɞɭɳɢɯ ɲɚɝɚɯ ɹɜɥɹɸɬɫɹ ɥɢɲɧɢɦɢ. ɋɩɪɚɜɟɞɥɢɜɨ-
ɫɬɢ ɪɚɞɢ ɫɥɟɞɭɟɬ ɫɤɚɡɚɬɶ, ɱɬɨ ɬɚɤɢɟ ɧɟɞɨɪɚɡɭɦɟɧɢɹ, ɜɨ-ɩɟɪɜɵɯ, ɦɨɝɭɬ ɛɵɬɶ 

8 

ɲɚɝ 

ɲɚɝ ɲɚɝ 

9 10 

  ɪɟɡɭɥɶɬɚɬ 

Ɋɢɫ. 2. ɉɪɢɦɟɪ ɪɚɛɨɬɵ ɝɪɚɞɢɟɧɬɧɨɝɨ ɦɟɬɨɞɚ (D = 0.9,  F = 0.1) ɩɪɢ 

 ɩɨɢɫɤɟ -ɤɜɚɞɪɚɧɬɚ ɫ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ *
Y
~

0I = 0.876, *
Y
~

1I = 0.899 
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ɭɞɚɥɟɧɵ ɦɨɞɢɮɢɤɚɰɢɟɣ ɚɥɝɨɪɢɬɦɚ, ɜɨ-ɜɬɨɪɵɯ, ɧɟ ɜɫɟɝɞɚ ɹɜɥɹɸɬɫɹ ɚɛɫɨɥɸɬ-
ɧɨ ɧɟɞɨɩɭɫɬɢɦɵɦɢ (ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɫɢɧɬɟɡɚ ɜ ɚɞɚɩɬɢɜɧɵɯ ɫɢɫɬɟɦɚɯ 
ɤɜɚɡɢɨɩɬɢɦɚɥɶɧɵɯ ɪɟɲɚɸɳɢɯ ɩɪɚɜɢɥ ɜ ɪɟɚɥɶɧɨɦ ɦɚɫɲɬɚɛɟ ɜɪɟɦɟɧɢ). 

ɇɚɥɢɱɢɟ ɩɪɚɤɬɢɱɟɫɤɢ ɧɟɤɨɧɬɪɨɥɢɪɭɟɦɵɯ ɩɨɬɟɪɶ ɢɧɮɨɪɦɚɰɢɢ ɩɪɢ ɩɟ-
ɪɟɯɨɞɟ ɨɬ ɚɩɨɫɬɟɪɢɨɪɧɵɯ ɜɟɪɨɹɬɧɨɫɬɟɣ ɤ ɪɟɲɟɧɢɹɦ ɬɪɟɛɭɟɬ Д3] ɜɜɟɞɟɧɢɹ 
ɰɟɥɨɝɨ ɫɟɦɟɣɫɬɜɚ  -ɤɜɚɞɪɚɧɬɨɜ, ɩɭɫɬɶ ɞɚɠɟ ɜ ɨɝɪɚɧɢɱɟɧɧɨɦ ɤɨɥɢɱɟɫɬɜɟ. 

Ɇɨɠɧɨ ɫɤɚɡɚɬɶ, ɱɬɨ ɝɪɚɞɢɟɧɬɧɵɟ ɦɟɬɨɞɵ ɫɜɨɞɹɬɫɹ ɤ ɩɨɫɥɟɞɨɜɚɬɟɥɶ-
ɧɨɦɭ ɧɚɪɚɳɢɜɚɧɢɸ ɨɞɧɨɣ ɢɡ ɜɢɫɹɱɢɯ ɜɟɪɲɢɧ ɭɪɨɜɧɹ ɧɟ ɛɨɥɶɲɟ N ɞɨ 
ɛɢɧɚɪɧɨɣ, ɬ.ɟ. ɤ ɩɪɟɜɪɚɳɟɧɢɸ ɨɱɟɪɟɞɧɨɣ ɜɢɫɹɱɟɣ ɜɟɪɲɢɧɵ ɜɨ ɜɧɭɬɪɟɧ-
ɧɸɸ. ɉɪɢ ɷɬɨɦ ɨɧɢ ɩɨɡɜɨɥɹɸɬ ɩɨɱɬɢ ɜɫɟɝɞɚ ɧɚɣɬɢ ɩɪɚɜɢɥɶɧɵɟ ɪɟɲɟɧɢɹ 
ɢ ɜɫɟɝɞɚ ɪɟɲɟɧɢɹ, ɛɥɢɡɤɢɟ ɤ ɧɢɦ. ɂ ɷɬɨ ɩɪɢ ɬɨɦ,  ɱɬɨ ɨɧɢ ɬɪɟɛɭɸɬ ɜɵɱɢɫ-
ɥɟɧɢɣ ɧɚ ɧɟɫɤɨɥɶɤɨ ɩɨɪɹɞɤɨɜ ɦɟɧɟɟ ɜɫɟɯ ɩɪɨɱɢɯ, ɨɫɨɛɟɧɧɨ ɫɜɹɡɚɧɧɵɯ ɫ 
ɝɥɨɛɚɥɶɧɵɦ ɩɟɪɟɛɨɪɨɦ ɜɚɪɢɚɧɬɨɜ. 

ɂɬɚɤ, ɜ ɫɬɚɬɶɟ ɪɚɫɫɦɨɬɪɟɧɚ ɡɚɞɚɱɚ ɫɢɧɬɟɡɚ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɝɨ ɨɛɧɚ-
ɪɭɠɢɬɟɥɹ ɨɛɴɟɤɬɚ ɩɨ ɫɟɪɢɢ ɛɢɧɚɪɧɨ ɤɜɚɧɬɨɜɚɧɧɵɯ ɫɢɝɧɚɥɨɜ ɩɭɬɟɦ ɫɢɧ-
ɬɟɡɚ ɚɥɝɨɪɢɬɦɨɜ ɦɢɧɢɦɚɥɶɧɨɣ ɫɥɨɠɧɨɫɬɢ Д3]. Ɍɟɦ ɫɚɦɵɦ ɩɨɤɚɡɚɧɚ ɪɚɛɨ-
ɬɨɫɩɨɫɨɛɧɨɫɬɶ ɞɚɧɧɨɝɨ (ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ) ɩɨɞɯɨɞɚ ɤ ɪɟɲɟɧɢɸ ɡɚɞɚɱ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɝɨ ɚɧɚɥɢɡɚ. Ʉɚɤ ɜɢɞɧɨ, ɪɚɡɪɚɛɨɬɤɚ ɬɚɤɢɦ ɨɛɪɚɡɨɦ ɩɨɫɥɟ-
ɞɨɜɚɬɟɥɶɧɵɯ ɩɪɚɜɢɥ ɧɟ ɬɪɟɛɭɟɬ ɧɢ ɲɢɪɨɤɨɦɚɫɲɬɚɛɧɨɝɨ ɫɬɚɬɦɨɞɟɥɢɪɨɜɚ-
ɧɢɹ Д2], ɧɢ ɫɨɫɬɚɜɥɟɧɢɹ (ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɱɢɫɥɟɧɧɵɦ ɪɟɲɟɧɢɟɦ) ɛɨɥɶɲɢɯ 
ɫɢɫɬɟɦ ɧɟɥɢɧɟɣɧɵɯ ɭɪɚɜɧɟɧɢɣ Д1]. ɉɪɟɞɥɨɠɟɧɧɵɟ ɱɢɫɥɟɧɧɵɟ ɦɟɬɨɞɵ Д3] 
ɛɵɥɢ ɥɟɝɤɨ ɚɞɚɩɬɢɪɨɜɚɧɵ ɤ ɪɟɲɟɧɢɸ ɩɨɫɬɚɜɥɟɧɧɨɣ ɡɚɞɚɱɢ ɢ, ɤɚɤ ɩɨɤɚ-
ɡɵɜɚɸɬ ɢɫɫɥɟɞɨɜɚɧɢɹ, ɥɟɝɤɨ ɚɞɚɩɬɢɪɭɸɬɫɹ ɤ ɪɟɲɟɧɢɸ ɩɪɚɤɬɢɱɟɫɤɢ ɥɸ-
ɛɨɣ ɡɚɞɚɱɢ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɝɨ ɚɧɚɥɢɡɚ, ɩɨɢɫɤɚ ɢ ɞɢɫɤɪɟɬɢɡɚɰɢɢ, ɜɨɡɧɢ-
ɤɚɸɳɢɯ ɩɪɢ ɨɛɪɚɛɨɬɤɟ ɥɨɤɚɰɢɨɧɧɨɣ ɢɧɮɨɪɦɚɰɢɢ. 
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