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ɇɚ ɛɚɡɟ ɫɬɨɯɚɫɬɢɱɟɫɤɢɣ ɦɨɞɟɥɟɣ ɜ ɤɨɦɦɟɪɱɟɫɤɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ 
Ⱥ.Ⱥ. ɇɚɬɚɧɚ (Ƚɍ ɆɎɌɂ), ɛɵɥɚ ɪɚɡɪɚɛɨɬɚɧɚ ɩɪɨɝɪɚɦɦɚ, ɦɨɞɟɥɢɪɭɸɳɚɹ 
ɞɟɹɬɟɥɶɧɨɫɬɶ ɮɢɪɦɵ (ɩɪɟɞɩɪɢɧɢɦɚɬɟɥɹ) ɢ ɤɨɦɦɟɪɱɟɫɤɨɝɨ ɛɚɧɤɚ: ɩɨɥɭ-
ɱɟɧɢɟ ɜɵɪɭɱɤɢ ɨɬ ɨɩɟɪɚɰɢɢ ɩɪɨɞɚɠɢ ɧɟɤɨɬɨɪɨɝɨ ɬɨɜɚɪɚ ɢ ɤɪɟɞɢɬɨɜɚ-
ɧɢɟ ɛɚɧɤɨɦ ɷɬɢɯ ɨɩɟɪɚɰɢɣ. Ɋɚɡɵɝɪɚɧ ɪɹɞ  ɫɰɟɧɚɪɢɟɜ ɪɚɡɜɢɬɢɹ ɤɨɦɦɟɪ-
ɱɟɫɤɢɯ ɨɩɟɪɚɰɢɣ ɜ ɭɫɥɨɜɢɹɯ ɦɟɧɹɸɳɟɝɨ ɫɩɪɨɫɚ. ȼɵɹɜɥɟɧɨ, ɱɬɨ ɜ ɛɨɥɶɲɟɣ 
ɫɬɟɩɟɧɢ ɨɤɚɡɵɜɚɟɬ ɜɥɢɹɧɢɟ ɧɚ ɨɛɴɟɦ ɜɵɪɭɱɤɢ ɩɨɬɨɤ ɫɩɪɨɫɚ, ɚ ɧɟ ɨɛɴɟɦ 

ɩɪɨɞɚɜɚɟɦɨɝɨ ɬɨɜɚɪɚ. 
 

 

ȼɜɟɞɟɧɢɟ. Ɏɢɪɦɚ ɜ ɫɨɜɪɟɦɟɧɧɵɯ ɪɵɧɨɱɧɵɯ ɭɫɥɨɜɢɹɯ ɢɝɪɚɟɬ ɜɚɠ-

ɧɭɸ ɪɨɥɶ ɜ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɫɬɪɚɧɵ ɢ ɨɬ ɬɨɝɨ, ɧɚɫɤɨɥɶɤɨ ɭɫ-
ɩɟɲɧɨ ɨɧɚ ɜɡɚɢɦɨɞɟɣɫɬɜɭɟɬ ɫ ɞɪɭɝɢɦɢ ɭɱɚɫɬɧɢɤɚɦɢ, ɡɚɜɢɫɢɬ ɪɚɡɜɢɬɢɟ ɤɚɤ 
ɪɟɝɢɨɧɚ ɜ ɱɚɫɬɧɨɫɬɢ, ɬɚɤ ɢ ɫɬɪɚɧɵ ɜ ɰɟɥɨɦ. ȼ ɨɞɧɨɣ ɢɡ ɪɚɛɨɬ Ⱥ.Ⱥ. ɇɚɬɚɧ 

ɩɪɟɞɥɨɠɢɥ ɰɟɥɵɣ ɫɩɟɤɬɪ ɦɨɞɟɥɟɣ ɨɩɢɫɵɜɚɸɳɢɯ ɞɟɹɬɟɥɶɧɨɫɬɶ ɫɥɟɞɭɸ-

ɳɢɯ ɚɝɟɧɬɨɜ ɷɤɨɧɨɦɢɤɢ: ɮɢɪɦɚ (ɩɪɟɞɩɪɢɧɢɦɚɬɟɥɶ), ɝɨɫɭɞɚɪɫɬɜɨ ɢ ɤɨɦ-

ɦɟɪɱɟɫɤɢɣ ɛɚɧɤ. ɇɚ ɞɚɧɧɨɦ ɷɬɚɩɟ ɪɚɛɨɬɵ ɧɚɫ ɛɭɞɟɬ ɢɧɬɟɪɟɫɨɜɚɬɶ ɜɡɚɢɦɨ-
ɞɟɣɫɬɜɢɟ ɱɚɫɬɧɨɣ ɮɢɪɦɵ (ɩɪɟɞɩɪɢɧɢɦɚɬɟɥɹ) ɢ ɤɨɦɦɟɪɱɟɫɤɨɝɨ ɛɚɧɤɚ. ɇɨ, 
ɜ ɩɪɟɞɥɨɠɟɧɧɵɯ ɦɨɞɟɥɹɯ ɜ ɤɚɱɟɫɬɜɟ ɩɨɬɨɤɚ ɫɩɪɨɫɚ ɢɫɩɨɥɶɡɭɟɬɫɹ ɬɨɱɟɱ-
ɧɵɣ ɜɟɪɨɹɬɧɨɫɬɧɵɣ ɩɪɨɰɟɫɫ. Ȼɨɥɶɲɢɣ ɢɧɬɟɪɟɫ ɞɥɹ ɧɚɫ ɩɪɟɞɫɬɚɜɥɹɟɬ ɪɚ-
ɛɨɬɚ ɦɨɞɟɥɟɣ ɫ ɪɟɚɥɶɧɵɦɢ ɞɚɧɧɵɦɢ ɫɬɚɬɢɫɬɢɤɢ ɨ ɫɩɪɨɫɟ. 

 

Ɇɨɞɟɥɶ. Ɇɚɬɟɦɚɬɢɱɟɫɤɚɹ ɦɨɞɟɥɶ ɨɩɢɫɵɜɚɸɳɚɹ ɩɪɨɰɟɫɫ ɩɨɥɭɱɟ-
ɧɢɹ ɩɪɢɛɵɥɢ ɢɦɟɟɬ ɫɥɟɞɭɸɳɢɣ ɜɢɞ: 

( )( ) ( )( )1
c

Q K K c K cη ν ϕ η η ν ϕ
ν
⎛ ⎞= − − − − − = − − −⎜ ⎟
⎝ ⎠

. 

Ɂɞɟɫɶ K  — ɩɨɬɨɤ ɫɩɪɨɫɚ ɧɚ ɬɨɜɚɪ; η  — ɩɪɨɞɚɠɧɚɹ ɰɟɧɚ ɟɞɢɧɢɰɵ ɬɨɜɚ-
ɪɚ; ν  — ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɟɞɢɧɢɰɵ ɬɨɜɚɪɚ; ϕ  — ɫɬɚɜɤɚ ɧɚɥɨɝɚ ɧɚ ɩɪɢ-

ɛɵɥɶ; c  — ɤɚɩɢɬɚɥ, ɤɨɬɨɪɵɦ ɪɚɫɩɨɥɚɝɚɟɬ ɮɢɪɦɚ (ɩɪɟɞɩɪɢɧɢɦɚɬɟɥɶ).  
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ɂɫɩɨɥɶɡɨɜɚɬɶ ɜɟɥɢɱɢɧɭ ɩɪɢɛɵɥɢ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ ɤɚɱɟɫɬɜɟ ɤɪɢ-

ɬɟɪɢɹ ɨɩɬɢɦɚɥɶɧɨɫɬɢ ɧɟ ɢɦɟɟɬ ɫɦɵɫɥɚ. Ɉɛɵɱɧɨ ɩɨɞɯɨɞɹɳɟɣ ɞɥɹ ɷɬɨɣ 

ɪɨɥɢ ɜɟɥɢɱɢɧɨɣ ɹɜɥɹɟɬɫɹ ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ, ɬ.ɟ. ɦɚɬɟɦɚɬɢɱɟɫɤɨɟ ɨɠɢɞɚ-
ɧɢɟ ɩɪɢɛɵɥɢ (ɇɚɬɚɧ, 2001). Ɍɨɝɞɚ, ɦɨɞɟɥɶ ɩɪɢɦɟɬ ɜɢɞ: 

( )( )

( )( ) { } { }* *

1

,
n

k

MQ MK c

kP K k nP K n c

η η ν ϕ

η η ν ϕ
=

= − − − =

⎛ ⎞= − − = + > −⎜ ⎟
⎝ ⎠
∑

 

ɝɞɟ, ( )* *K K θ=  — ɨɛɳɟɟ ɱɢɫɥɨ ɤɚɤ ɭɞɨɜɥɟɬɜɨɪɟɧɧɨɝɨ, ɬɚɤ ɢ ɧɟɭɞɨɜɥɟɬɜɨ-

ɪɟɧɧɨɝɨ ɫɩɪɨɫɚ (ɱɢɫɥɨ «ɜɢɪɬɭɚɥɶɧɵɯ» ɫɞɟɥɨɤ) ɜ ɢɧɬɟɪɜɚɥɟ ɜɪɟɦɟɧɢ [ ]0,θ . 

ȼ ɫɚɦɨɦ ɩɪɨɫɬɨɦ ɫɥɭɱɚɟ ɧɚ ɧɟɩɪɨɞɚɧɧɵɣ ɤ ɤɨɧɰɭ ɨɩɟɪɚɰɢɢ ɬɨɜɚɪ 
ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɫɬɨɥɶ ɧɢɡɤɚɹ ɰɟɧɚ, ɱɬɨ ɝɚɪɚɧɬɢɪɭɟɬɫɹ ɪɚɫɩɪɨɞɚɠɚ ɜɫɟɝɨ 
ɨɫɬɚɬɤɚ ɜ ɬɟɱɟɧɢɢ ɩɪɟɧɟɛɪɟɠɢɦɨ ɦɚɥɨɝɨ ɜɪɟɦɟɧɢ.  

ȼ ɛɨɥɟɟ ɫɥɨɠɧɵɯ ɫɥɭɱɚɹɯ ɨɩɟɪɚɰɢɹ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɷɬɚɩ (ɢɥɢ ɷɬɚ-
ɩɵ) ɤɨɪɪɟɤɬɢɪɨɜɤɢ ɰɟɧɵ, ɡɚɤɥɸɱɚɸɳɟɣɫɹ ɜ ɜɨɡɦɨɠɧɨɫɬɢ ɟɟ ɫɧɢɠɟɧɢɹ 
(ɢɥɢ ɩɨɜɵɲɟɧɢɹ) ɫ ɭɱɟɬɨɦ ɬɟɤɭɳɟɝɨ ɫɨɫɬɨɹɧɢɹ ɨɩɟɪɚɰɢɢ (ɇɚɬɚɧ, 2005). 

Ɍɟɩɟɪɶ ɞɥɹ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɨɠɢɞɚɧɢɹ ɩɪɢɛɵɥɢ ɩɨɥɭɱɢɦ 

( ) ( ) ( )' ' 1
c

MQ MKη η η ν ϕ
ν

⎛ ⎞= − + − −⎜ ⎟
⎝ ⎠

, 

ɝɞɟ, 'η  — ɧɨɜɚɹ (ɫɧɢɠɟɧɧɚɹ) ɩɪɨɞɚɠɧɚɹ ɰɟɧɚ ɟɞɢɧɢɰɵ ɬɨɜɚɪɚ. 
ȼ ɤɨɧɰɟ ɨɩɢɫɚɧɢɹ ɦɨɞɟɥɢ ɬɨɪɝɨɜɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɮɢɪɦɵ ɧɭɠɧɨ 

ɭɤɚɡɚɬɶ, ɱɬɨ ɜ ɤɚɱɟɫɬɜɟ ɩɨɬɨɤɚ ɫɩɪɨɫɚ ɦɵ ɢɫɩɨɥɶɡɭɟɦ ɪɟɚɥɶɧɵɟ ɫɬɚɬɢ-

ɫɬɢɱɟɫɤɢɟ ɞɚɧɧɵɟ, ɚ ɧɟ ɡɚɤɨɧ ɪɚɫɩɪɟɞɟɥɟɧɢɹ (ɤ ɩɪɢɦɟɪɭ, ɪɚɫɩɪɟɞɟɥɟɧɢɟ 
ɉɭɚɫɫɨɧɚ). ɂɫɯɨɞɹ ɢɡ ɬɪɚɞɢɰɢɨɧɧɨɝɨ ɨɩɪɟɞɟɥɟɧɢɹ ɜɟɪɨɹɬɧɨɫɬɢ, ɦɵ ɨɩ-

ɪɟɞɟɥɹɥɢ ɫɨɜɟɪɲɟɧɢɟ ɨɬɞɟɥɶɧɨɣ ɫɞɟɥɤɢ, ɤɚɤ ɨɬɧɨɲɟɧɢɟ ɛɥɚɝɨɩɪɢɹɬɧɵɯ 
ɫɨɛɵɬɢɣ, ɱɬɨ ɜ ɧɚɲɟɦ ɫɥɭɱɚɟ ɹɜɥɹɟɬɫɹ n-ɨɟ ɤɨɥɢɱɟɫɬɜɨ ɩɨɬɟɧɰɢɚɥɶɧɵɯ 
ɩɨɤɭɩɚɬɟɥɟɣ ɜ ɨɬɞɟɥɶɧɵɣ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ, ɤ ɨɛɳɟɦɭ ɱɢɫɥɭ ɩɨɤɭɩɚɬɟɥɟɣ 

ɡɚ ɜɟɫɶ ɩɟɪɢɨɞ ɤɨɦɦɟɪɱɟɫɤɨɣ ɨɩɟɪɚɰɢɢ. 

ɉɟɪɟɯɨɞɹ ɤ ɦɨɞɟɥɢ ɜɡɚɢɦɨɨɬɧɨɲɟɧɢɹ ɮɢɪɦɵ ɢ ɛɚɧɤɚ, ɫɥɟɞɭɟɬ 
ɮɨɪɦɚɥɢɡɨɜɚɬɶ ɢɯ ɤɪɢɬɟɪɢɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɢɦɟɧɢɬɟɥɶɧɨ ɤ ɤɪɟɞɢɬɧɨɣ 

ɨɩɟɪɚɰɢɢ. 

ɇɚ ɬɟɤɭɳɟɦ ɷɬɚɩɟ ɪɚɛɨɬɵ, ɦɵ ɛɭɞɟɦ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɤɪɢɬɟɪɢɣ ɷɮ-

ɮɟɤɬɢɜɧɨɫɬɢ ɛɚɧɤɚ ɜ ɮɨɪɦɟ ɞɨɯɨɞɚ ɨɬ ɩɪɨɫɬɵɯ ɩɪɨɰɟɧɬɨɜ ɩɨ ɜɵɞɚɧɧɨɦɭ 
ɤɪɟɞɢɬɭ. ɋɬɚɧɨɜɢɬɫɹ ɹɫɧɨ, ɱɬɨ ɩɚɪɚɦɟɬɪɵ ɤɪɟɞɢɬɧɨɣ ɫɞɟɥɤɢ ɟɫɬɶ ɧɢɱɬɨ 
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ɢɧɨɟ, ɤɚɤ ɩɟɪɟɦɟɧɧɵɟ ɮɨɪɦɭɥɵ ɩɪɨɫɬɵɯ ɩɪɨɰɟɧɬɨɜ: ɪɚɡɦɟɪ ɤɪɟɞɢɬɚ (V), 

ɫɪɨɤ ɤɪɟɞɢɬɚ ( )ɤɪθ , ɫɬɚɜɤɚ ɩɪɨɰɟɧɬɚ ɩɨ ɤɪɟɞɢɬɭ (s). 

Ȼɨɥɶɲɢɣ ɢɧɬɟɪɟɫ ɩɪɟɞɫɬɚɜɥɹɸɬ ɞɨɫɬɚɬɨɱɧɨɟ ɢ ɧɟɨɛɯɨɞɢɦɨɟ ɭɫɥɨ-
ɜɢɟ ɫɨɜɟɪɲɟɧɢɹ ɫɞɟɥɤɢ. 

ɉɟɪɜɵɦ (ɧɟɨɛɯɨɞɢɦɵɦ) ɭɫɥɨɜɢɟɦ ɜɤɥɸɱɟɧɢɹ ɹɜɥɹɟɬɫɹ ɜɵɩɨɥɧɟ-
ɧɢɟ ɫɨɛɵɬɢɹ B: 

1 ,
ɤɪVn

B V s C
T

θ
ν

⎧ ⎫⎛ ⎞⎪ ⎪= ≥ + +⎨ ⎬⎜ ⎟
⎪ ⎪⎝ ⎠⎩ ⎭

 

ɫɦɵɫɥ ɤɨɬɨɪɨɝɨ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨ ɪɟɚɥɢɡɚɰɢɹ ɮɢɪɦɨɣ ɜ ɬɟɱɟɧɢɟ ɩɭɫɤɨ-
ɜɨɝɨ ɰɢɤɥɚ ɜɫɟɣ ɫɫɭɞɵ ɞɨɥɠɧɚ ɩɪɢɧɟɫɬɢ ɟɣ ɜɵɪɭɱɤɭ, ɧɟ ɦɟɧɶɲɭɸ ɫɭɦ-

ɦɵ ɜɵɩɥɚɱɟɧɧɨɝɨ ɛɚɧɤɭ ɞɨɥɝɚ ɢ ɨɛɪɚɡɨɜɚɧɧɨɝɨ ɜ ɪɟɡɭɥɶɬɚɬɟ ɩɭɫɤɨɜɨɝɨ 
ɰɢɤɥɚ ɫɨɛɫɬɜɟɧɧɨɝɨ ɧɚɱɚɥɶɧɨɝɨ ɤɚɩɬɚɥɚ ɮɢɪɦɵ C . 

ȼɵɩɨɥɧɟɧɢɟ ɫɨɛɵɬɢɹ B ɧɟ ɹɜɥɹɟɬɫɹ, ɨɞɧɚɤɨ, ɞɨɫɬɚɬɨɱɧɵɦ ɞɥɹ 
ɜɤɥɸɱɟɧɢɹ, ɩɨɫɤɨɥɶɤɭ ɤɪɟɞɢɬɧɚɹ ɫɫɭɞɚ ɜ ɯɨɞɟ ɜɵɩɨɥɧɹɟɦɨɣ ɨɩɟɪɚɰɢɢ ɤ 
ɫɪɨɤɭ ɜɨɡɜɪɚɬɚ ɤɪɟɞɢɬɚ ɦɨɠɟɬ ɨɤɚɡɚɬɶɫɹ ɧɟ ɩɨɥɧɨɫɬɶɸ ɪɟɚɥɢɡɨɜɚɧɧɨɣ. 

Ɉɛɨɡɧɚɱɢɦ C( ɤɪθ ) ɪɚɡɦɟɪ ɤɚɩɢɬɚɥɚ, ɩɨɥɭɱɟɧɧɨɝɨ ɨɬ ɨɩɟɪɚɰɢɢ ɩɨɫɥɟ ɟɟ 
ɩɭɫɤɨɜɨɝɨ ɰɢɤɥɚ (ɞɨ ɜɵɩɥɚɬɵ ɞɨɥɝɚ ɛɚɧɤɭ) (ɇɚɬɚɧ, 2005). Ɍɨɝɞɚ ɭɫɩɟɲ-

ɧɨɫɬɶ ɤɪɟɞɢɬɨɜɚɧɢɹ ɮɢɪɦɵ (ɫ ɟɟ ɬɨɱɤɢ ɡɪɟɧɢɹ) ɜɵɪɚɠɚɟɬɫɹ ɨɫɭɳɟɫɬɜɥɟ-
ɧɢɟɦ ɫɥɭɱɚɣɧɨɝɨ ɫɨɛɵɬɢɹ 

( ) 1
ɤɪ

ɤɪA C V s C
T

θ
θ

⎧ ⎫⎛ ⎞⎪ ⎪= ≥ + +⎨ ⎬⎜ ⎟
⎪ ⎪⎝ ⎠⎩ ⎭

 

ɉɪɢ ɧɟɜɵɩɨɥɧɟɧɢɢ ɷɬɢɯ ɭɫɥɨɜɢɣ (ɩɪɨɜɟɪɹɟɦɵɯ ɦɨɞɟɥɢɪɨɜɚɧɢɟɦ) 

ɮɢɪɦɚ ɨɬ ɤɪɟɞɢɬɧɨɣ ɫɞɟɥɤɢ ɨɬɤɚɡɵɜɚɟɬɫɹ. 
 

Ɋɟɡɭɥɶɬɚɬɵ. Ɉɫɧɨɜɵɜɚɹɫɶ ɧɚ ɩɪɟɞɫɬɚɜɥɟɧɧɨɦ ɬɟɨɪɟɬɢɱɟɫɤɨɦ ɦɚ-
ɬɟɪɢɚɥɟ, ɛɵɥɚ ɩɨɫɬɚɜɥɟɧɚ ɡɚɞɚɱɚ ɪɚɡɵɝɪɚɬɶ 20 ɫɰɟɧɚɪɢɟɜ, ɢɦɟɸɳɢɯ ɪɚɡ-
ɥɢɱɧɵɟ ɩɚɪɚɦɟɬɪɵ, ɢ ɨɩɪɟɞɟɥɢɬɶ ɫɦɨɠɟɬ ɥɢ ɮɢɪɦɚ ɪɚɫɩɥɚɬɢɬɶɫɹ ɫ ɤɪɟ-
ɞɢɬɨɪɨɦ ɩɨ ɜɵɞɚɧɧɨɣ ɫɫɭɞɟ ɢ ɩɪɨɰɟɧɬɚɦ ɢ ɟɫɥɢ ɷɬɨ ɜɨɡɦɨɠɧɨ, ɬɨ ɨɩɪɟ-
ɞɟɥɢɬɶ ɞɨɯɨɞ Ȼɚɧɤɚ ɨɬ ɨɩɟɪɚɰɢɢ, ɩɨ ɢɦɟɸɳɢɦɫɹ ɞɚɧɧɵɦ: ɫɬɚɬɢɫɬɢɤɚ 
ɜɨɡɦɨɠɧɵɯ ɤɪɟɞɢɬɧɵɯ ɫɫɭɞ ɮɢɪɦɟ. 

Ɋɟɡɭɥɶɬɚɬɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 1. 
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Ɍɚɛɥɢɰɚ 1. Ɋɟɡɭɥɶɬɚɬɵ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɚɝɟɧɬɚ Ɏɢɪɦɚ ɫ ɭɱɟɬɨɦ ɤɪɟɞɢɬɧɵɯ ɨɩɟ-
ɪɚɰɢɣ (ɢɫɯɨɞɹ ɢɡ ɬɨɝɨ, ɱɬɨ ɫɪɨɤ ɫɫɭɞɵ ɪɚɜɟɧ 365 ɜɪ.ɟɞ.). 

ɋɰɟ-
ɧɚɪɢɣ 

Ɋɚɫɩɨ-
ɥɚɝɚɟ-
ɦɵɣ 

ɤɚɩɢɬɚɥ 

ɉɪɨ-
ɞɚɠɧɚɹ 
ɰɟɧɚ 
ɟɞɢɧɢ-

ɰɵ ɬɨ-
ɜɚɪɚ 

Ɉɠɢɞɚɟ-
ɦɵɣ ɞɨ-
ɯɨɞ 

ɍɫɥɨɜɢɟ ɜɵ-

ɩɨɥɧɟɧɢɹ 
ɤɪɟɞɢɬɧɨɣ 

ɨɩɟɪɚɰɢɢ 

Ɋɚɡɦɟɪ 
ɫɫɭɞɵ 

ɉɪɨ-
ɰɟɧɬ-
ɧɚɹ 
ɫɬɚɜ-
ɤɚ, % 

Ⱦɨɯɨɞ 

Ȼɚɧɤɚ 

1 1 000 350 2 162,3 — 10 000 15 — 

2 1 000 400 6 104,2 — 10 000 15 — 

3 1 000 140 5 778,0 — 20 000 15 — 

4 1 000 600 2 602,8 — 15 000 15 — 

5 5 000 350 10 875 — 10 000 17 — 

6 5 000 400 30 450 ɜɵɩɨɥɧɟɧɨ 15 000 17 2 550 

7 5 000 140 3 262,5 — 20 000 17 — 

8 5 000 600 13 049,9 ɜɵɩɨɥɧɟɧɨ 10 000 17 1 700 

9 5 000 210 217,5 — 10 000 17 — 

10 5 000 1 500 2 275,5 — 10 000 17 — 

11 10 000 350 21 750 ɜɵɩɨɥɧɟɧɨ 10 000 19 1 900 

12 10 000 400 60 900 ɜɵɩɨɥɧɟɧɨ 30 000 19 5 700 

13 10 000 140 6 525 — 25 000 19 — 

14 10 000 600 26 100 ɜɵɩɨɥɧɟɧɨ 20 000 19 3 800 

15 10 000 210 435 — 15 000 19 — 

16 15 000 350 36 625 ɜɵɩɨɥɧɟɧɨ 15 000 21 3 150 

17 15 000 400 91 350 ɜɵɩɨɥɧɟɧɨ 60 000 21 12 600 

18 15 000 140 9 788 — 10 000 21 — 

19 15 000 600 39 150 — 10 000 21 — 

20 20 000 350 43 500 ɜɵɩɨɥɧɟɧɨ 20 000 28 5 600 

 

Ʉɚɤ ɜɢɞɧɨ ɢɡ ɬɚɛɥɢɰɵ ɧɚɥɢɱɢɟ ɜɵɫɨɤɨɣ ɰɟɧɵ ɧɚ ɟɞɢɧɢɰɭ (ɫɰɟɧɚ-
ɪɢɣ 10) ɬɨɜɚɪɚ ɢ ɧɢɡɤɢɣ ɩɪɨɰɟɧɬ ɩɨ ɡɚɟɦɧɵɦ ɫɪɟɞɫɬɜɚɦ ɧɟ ɨɛɟɫɩɟɱɢɜɚɟɬ 
ɦɚɤɫɢɦɚɥɶɧɵɣ ɨɠɢɞɚɟɦɵɣ ɞɨɯɨɞ ɪɨɜɧɨ, ɤɚɤ ɧɟ ɩɨɡɜɨɥɹɸɬ ɪɚɫɩɥɚɬɢɬɫɹ 
ɩɨ ɤɪɟɞɢɬɭ, ɧɚɱɢɫɥɟɧɧɵɦ ɩɪɨɰɟɧɬɚɦ ɢ ɜ ɞɚɥɶɧɟɣɲɟɦ ɧɨɪɦɚɥɶɧɨ ɩɪɨ-
ɞɨɥɠɚɬɶ ɬɨɪɝɨɜɭɸ ɞɟɹɬɟɥɶɧɨɫɬɶ. 

 

Ɂɚɤɥɸɱɟɧɢɟ. ɉɨɤɚɡɚɧɨ, ɱɬɨ ɩɪɢɦɟɧɟɧɢɟ ɦɟɬɨɞɨɜ ɫɬɨɯɚɫɬɢɱɟɫɤɨɝɨ 
ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɤ ɤɨɦɦɟɪɱɟɫɤɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɩɨɡɜɨɥɹɸɬ ɩɨɥɭɱɢɬ ɰɟɥɨ-
ɫɬɧɭɸ ɤɚɪɬɢɧɭ ɨ ɜɨɡɦɨɠɧɵɯ ɢɫɯɨɞɚɯ ɩɪɢɧɢɦɚɟɦɵɯ ɪɭɤɨɜɨɞɫɬɜɨɦ ɪɟ-
ɲɟɧɢɣ ɤɚɤ ɫɨ ɫɬɨɪɨɧɵ ɩɪɟɞɩɪɢɧɢɦɚɬɟɥɹ, ɬɚɤ ɢ ɫɨ ɫɬɨɪɨɧɵ ɛɚɧɤɚ. ɉɨ-
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ɞɨɛɧɵɣ ɚɧɚɥɢɡ ɧɟ ɩɨɡɜɨɥɢɬ ɩɪɟɞɩɪɢɧɢɦɚɬɟɥɸ ɨɲɢɛɨɱɧɨ ɜɥɨɠɢɬɶ ɫɪɟɞ-

ɫɬɜɚ ɜ ɬɨɜɚɪ ɡɚɜɟɞɨɦɨ ɧɟɩɪɢɛɵɥɶɧɵɣ ɢ ɬɟɦ ɫɚɦɵɦ ɫɨɯɪɚɧɢɬɶ ɫɜɨɟ ɩɨ-
ɥɨɠɟɧɢɟ ɧɚ ɪɵɧɤɟ, ɚ ɛɚɧɤɭ ɡɚɤɥɸɱɢɬɶ ɫɞɟɥɤɭ ɨ ɩɪɟɞɨɫɬɚɜɥɟɧɢɢ ɤɪɟɞɢɬɚ 
ɩɪɟɞɩɪɢɧɢɦɚɬɟɥɸ, ɤɨɬɨɪɵɣ, ɫ ɭɱɟɬɨɦ ɜɫɟ ɩɚɪɚɦɟɬɪɨɜ, ɧɟ ɫɦɨɠɟɬ ɪɚɫ-
ɩɥɚɬɢɬɶɫɹ ɫ ɤɪɟɞɢɬɨɪɨɦ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɛɚɧɤ ɧɟ ɫɬɚɜɢɬ ɩɨɞ ɭɝɪɨɡɭ ɬɚ-
ɤɨɣ ɜɚɠɧɵɣ ɩɨɤɚɡɚɬɟɥɶ, ɤɚɤ ɥɢɤɜɢɞɧɨɫɬɶ. 

ȼ ɭɫɥɨɜɢɹɯ ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɤɪɢɡɢɫɚ, ɤɨɝɞɚ ɧɟɨɛɯɨɞɢɦɨ ɩɨɧɹɬɶ ɧɚ-
ɩɪɚɜɥɟɧɢɟ ɪɚɡɜɢɬɢɹ ɤɨɦɦɟɪɱɟɫɤɨɣ ɨɩɟɪɚɰɢɢ, ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɩɨɞɨɛɧɵɯ 
ɫɢɬɭɚɰɢɣ ɩɪɢɡɜɚɧɨ ɫɨɪɢɟɧɬɢɪɨɜɚɬɶ ɚɝɟɧɬɚ ɷɤɨɧɨɦɢɤɢ ɜ ɭɫɥɨɜɢɹɯ ɧɟɨɩ-

ɪɟɞɟɥɟɧɧɨɫɬɢ, ɤɚɤɢɦ ɹɜɥɹɟɬɫɹ ɤɪɢɡɢɫ. 
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MODELING STOCHASTIC OPERATIONS OF COMMERCIAL 

ACTIVITIES 

 

Shatrov A. V., Okhapkin V. P. 

 

A computer program modeling company/businessman and commercial bank 

interaction (earning revenue from selling some goods and crediting of sales 

operations by bank) was created on the basis of commercial activity stochas-

tic models by A.A. Nathan (MIPT SU). Different scenarios of commercial op-

erations in unstable market were played. It is shown that revenue value pri-

marily depends on market demand for particular good but not on volume of 

sold good. 
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