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ɉɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱɢ. ɇɟɨɛɯɨɞɢɦɨɫɬɶ ɪɚɡɜɢɬɢɹ ɫɭɳɟɫɬɜɭɸɳɢɯ ɬɟɯɧɨɥɨɝɢɣ ɚɧɚɥɢɡɚ 
ɫɥɭɱɚɣɧɵɯ ɜɪɟɦɟɧɧɵɯ ɩɪɨɰɟɫɫɨɜ (ɋȼɉ) ɨɛɴɹɫɧɹɟɬɫɹ ɨɝɪɚɧɢɱɟɧɧɵɦɢ ɜɨɡɦɨɠɧɨɫɬɹɦɢ 
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ɬɪɚɞɢɰɢɨɧɧɵɯ ɩɨɞɯɨɞɨɜ, ɨɫɧɨɜɚɧɧɵɯ ɧɚ ɦɟɬɨɞɚɯ ɚɜɬɨɪɟɝɪɟɫɫɢɢ, ɫɩɟɤɬɪɚɥɶɧɵɯ 
ɩɪɟɨɛɪɚɡɨɜɚɧɢɣ, ɷɤɫɩɨɧɟɧɰɢɚɥɶɧɨɝɨ ɫɝɥɚɠɢɜɚɧɢɹ ɢ ɞɪɭɝɢɯ ɬɟɯɧɨɥɨɝɢɣ [1].  

ɇɚɫɬɨɹɳɚɹ ɫɬɚɬɶɹ ɩɨɫɜɹɳɟɧɚ ɪɚɡɪɚɛɨɬɤɟ ɦɟɬɨɞɢɱɟɫɤɢɯ ɨɫɧɨɜ ɫɨɡɞɚɧɢɹ ɦɟɬɨɞɨɜ 
ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɨɝɨ ɚɧɚɥɢɡɚ ɞɚɧɧɵɯ (ɂȺȾ) ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɜɧɭɬɪɟɧɧɟɣ 
ɫɬɪɭɤɬɭɪɵ ɋȼɉ, ɩɪɟɞɫɬɚɜɥɟɧɧɨɣ ɜ ɜɢɞɟ ɫɨɜɨɤɭɩɧɨɫɬɢ ɨɬɧɨɲɟɧɢɣ ɦɟɠɞɭ ɢɧɬɟɪɜɚɥɶɧɨ-

ɜɪɟɦɟɧɧɵɦɢ ɩɪɢɡɧɚɤɚɦɢ, ɨɩɢɫɵɜɚɸɳɢɦɢ ɩɪɨɰɟɫɫ, ɚ ɬɚɤɠɟ ɩɨɫɬɪɨɟɧɢɸ ɧɟɱɟɬɤɨɣ 
ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɋȼɉ.  

Ʉɨɧɰɟɩɬɭɚɥɶɧɵɦ ɩɨɞɯɨɞɨɦ ɤ ɩɨɫɬɪɨɟɧɢɸ ɧɨɜɵɯ ɦɟɯɚɧɢɡɦɨɜ ɨɩɬɢɦɢɡɚɰɢɢ ɨɛɪɚɛɨɬɤɢ 
ɞɚɧɧɵɯ ɧɚ ɨɫɧɨɜɟ ɧɟɱɟɬɤɢɯ ɦɨɞɟɥɟɣ ɫɥɭɠɢɬ ɜɵɹɜɥɟɧɢɟ ɫɜɨɣɫɬɜɚ ɧɟɫɬɚɰɢɨɧɚɪɧɨɫɬɢ ɋȼɉ, ɚ 
ɬɚɤɠɟ ɫɢɧɬɟɡ ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ ɢ ɞɢɧɚɦɢɱɟɫɤɢɯ ɦɨɞɟɥɟɣ ɢɞɟɧɬɢɮɢɤɚɰɢɢ [2, 3].  

Ɉɫɨɛɟɧɧɨɫɬɢ ɢ ɩɪɢɧɰɢɩɵ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɦɟɬɨɞɨɜ ɂȺȾ ɧɚ ɨɫɧɨɜɟ ɧɟɱɟɬɤɢɯ 
ɦɨɞɟɥɟɣ ɢ ɧɟɱɟɬɤɨɣ ɥɨɝɢɤɢ. ȼɚɠɧɨɣ ɨɫɨɛɟɧɧɨɫɬɶɸ ɩɨɞɯɨɞɚ ɩɨ ɩɪɢɦɟɧɟɧɢɸ ɧɟɱɟɬɤɢɯ 
ɦɨɞɟɥɟɣ ɞɥɹ ɩɨɜɵɲɟɧɢɹ ɞɨɫɬɨɜɟɪɧɨɫɬɢ ɨɛɪɚɛɨɬɤɢ ɞɚɧɧɵɯ ɧɟɫɬɚɰɢɨɧɚɪɧɵɯ ɨɛɴɟɤɬɨɜ 
ɹɜɥɹɟɬɫɹ ɜɵɩɨɥɧɟɧɢɟ ɮɭɧɤɰɢɣ ɫɢɧɬɟɡɚ ɤɨɥɢɱɟɫɬɜɟɧɧɨɝɨ ɢ ɤɚɱɟɫɬɜɟɧɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɫ 
ɰɟɥɶɸ ɨɩɬɢɦɢɡɚɰɢɢ ɨɩɢɫɚɧɢɹ ɨɛɴɟɤɬɚ, ɚɧɚɥɢɡɚ ɢ ɨɛɪɚɛɨɬɤɢ ɢɧɮɨɪɦɚɰɢɢ. ɉɪɢ ɷɬɨɦ 
ɚɥɝɨɪɢɬɦ ɧɟɱɟɬɤɨɣ ɥɨɝɢɤɢ ɫɬɚɧɨɜɢɬɫɹ ɤɚɱɟɫɬɜɟɧɧɵɦ ɢɧɞɢɤɚɬɨɪɨɦ ɚɧɚɥɢɡɢɪɭɟɦɨɝɨ 
ɜɪɟɦɟɧɧɨɝɨ ɪɹɞɚ, ɱɬɨ ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɮɨɪɦɢɪɨɜɚɧɢɹ ɥɢɧɝɜɢɫɬɢɱɟɫɤɢɯ ɜɯɨɞɧɵɯ ɢ 
ɜɵɯɨɞɧɵɯ ɩɟɪɟɦɟɧɧɵɯ, ɮɚɡɢɮɢɤɚɰɢɢ, ɝɟɧɟɪɚɰɢɢ ɩɪɚɜɢɥ ɜɵɜɨɞɨɜ ɢ ɦɟɯɚɧɢɡɦɨɜ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɜɨɣɫɬɜɚ ɧɟɫɬɚɰɢɨɧɚɪɧɨɫɬɢ ɋȼɉ, ɚ ɬɚɤɠɟ ɤɨɧɬɪɨɥɹ ɞɨɫɬɨɜɟɪɧɨɫɬɢ ɨɛɪɚɛɨɬɤɢ 
ɞɚɧɧɵɯ. ɇɚɢɛɨɥɟɟ ɰɟɧɧɵɦ ɫɜɨɣɫɬɜɨɦ ɧɟɱɟɬɤɢɯ ɦɨɞɟɥɟɣ ɹɜɥɹɟɬɫɹ ɟɳɟ ɫɩɨɫɨɛɧɨɫɬɶ ɭɫɩɟɲɧɨ 
ɪɟɲɚɬɶ ɡɚɞɚɱɢ ɩɪɢ ɫɥɨɠɧɵɯ ɚɧɚɥɢɬɢɱɟɫɤɢɯ ɡɚɜɢɫɢɦɨɫɬɹɯ ɦɟɠɞɭ ɜɯɨɞɧɵɦɢ ɢ ɜɵɯɨɞɧɵɦ 
ɩɚɪɚɦɟɬɪɚɦɢ; ɩɪɨɟɤɬɢɪɨɜɚɬɶ ɨɩɬɢɦɚɥɶɧɵɟ ɚɩɩɪɨɤɫɢɦɚɬɨɪɵ ɜɪɟɦɟɧɧɵɯ ɪɹɞɨɜ; ɫɬɪɨɢɬɶ 
ɚɞɟɤɜɚɬɧɵɟ ɦɨɞɟɥɢ ɜ ɦɧɨɝɨɦɟɪɧɵɯ ɩɪɨɫɬɪɚɧɫɬɜɚɯ, ɜɤɥɸɱɚɹ ɩɪɨɫɬɪɚɧɫɬɜɚ ɫɦɟɲɚɧɧɨɝɨ ɬɢɩɚ, 
ɜ ɤɨɬɨɪɵɯ ɱɚɫɬɶ ɩɟɪɟɦɟɧɧɵɯ ɹɜɥɹɸɬɫɹ ɧɟɩɪɟɪɵɜɧɵɦɢ, ɚ ɱɚɫɬɶ – ɞɢɫɤɪɟɬɧɵɦɢ [2].  

ɉɪɢɧɰɢɩ ɩɪɢɦɟɧɟɧɢɹ ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ ɢ ɞɢɧɚɦɢɱɟɫɤɢɯ ɩɨɞɯɨɞɨɜ ɤ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɋȼɉ 
ɡɚɤɥɸɱɚɸɬɫɹ ɜ ɫɥɟɞɭɸɳɟɦ. ɉɪɢ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɋȼɉ ɡɚɞɚɟɬɫɹ ],...,,[

21 n
tttT   – 

ɞɢɫɤɪɟɬɧɚɹ ɜɪɟɦɟɧɧɚɹ ɲɤɚɥɚ ɜ ɜɢɞɟ ɭɩɨɪɹɞɨɱɟɧɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɱɢɫɥɨɜɵɯ ɡɧɚɱɟɧɢɣ 
))(),...,(),(()(

21 ikiii
txtxtxts   ɢ ɮɨɪɦɚɥɢɡɭɸɬɫɹ ɩɪɨɰɟɞɭɪɵ, ɩɨɡɜɨɥɹɸɳɢɟ ɩɨ ɩɪɨɲɥɵɦ 

ɡɧɚɱɟɧɢɹɦ ɪɹɞɚ ɚɩɩɪɨɤɫɢɦɢɪɨɜɚɬɶ ɟɝɨ ɡɧɚɱɟɧɢɹ ɞɥɹ ɩɪɨɢɡɜɨɥɶɧɨɝɨ ɦɨɦɟɧɬɚ ɜɪɟɦɟɧɢ t  ɫ 
ɡɚɞɚɧɧɨɣ ɬɨɱɧɨɫɬɶɸ. ȼ ɤɚɱɟɫɬɜɟ ɢɞɟɧɬɢɮɢɤɚɬɨɪɨɜ ɋȼɉ ɦɨɝɭɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɵ ɦɟɬɨɞɵ 
ɚɜɬɨɪɟɝɪɟɫɫɢɢ, ɮɢɥɶɬɪɵ ɫɨ ɫɬɭɩɟɧɱɚɬɨɣ, ɩɨɥɢɧɨɦɢɚɥɶɧɨɣ, ɩɚɪɚɛɨɥɢɱɟɫɤɨɣ ɢ ɤɭɛɢɱɟɫɤɨɣ 
ɮɭɧɤɰɢɹɦɢ. ɉɭɫɬɶ ɢɞɟɧɬɢɮɢɤɚɬɨɪ ɋȼɉ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɦ ɭɪɚɜɧɟɧɢɟɦ  
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1 ... .          (1) 

ɝɞɟ x  – ɜɟɥɢɱɢɧɚ ɧɚ ɜɯɨɞɟ ɮɢɥɶɬɪɚ;  
y  – ɜɟɥɢɱɢɧɚ ɧɚ ɜɵɯɨɞɟ ɮɢɥɶɬɪɚ.  

Ɍɨɝɞɚ ɭɪɚɜɧɟɧɢɟ (1) ɫ ɩɨɦɨɳɶɸ ɨɩɟɪɚɬɨɪɚ 
dt

d
p   ɡɚɩɢɲɟɬɫɹ ɜ ɜɢɞɟ  
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21


.          (2) 

Ɉɩɟɪɚɬɨɪ ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɢɹ p  ɫɜɹɡɚɧ ɫ ɨɩɟɪɚɬɨɪɨɦ ɮɭɧɤɰɢɢ ɪɚɡɧɨɫɬɢ –   

ɫɥɟɞɭɸɳɟɣ ɡɚɜɢɫɢɦɨɫɬɶɸ:  
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 ,          (3) 

ɝɞɟ n  – ɱɢɫɥɨ ɨɬɫɱɟɬɨɜ ɧɚ ɩɟɪɢɨɞ T ; T  – ɲɚɝ ɞɢɫɤɪɟɬɢɡɚɰɢɢ.  
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Ɉɝɪɚɧɢɱɢɜɚɹ ɱɢɫɥɨ ɱɥɟɧɨɜ ɜ ɫɭɦɦɟ (3), ɩɨɥɭɱɢɦ ɪɚɡɧɨɫɬɧɨɟ ɭɪɚɜɧɟɧɢɟ ɫ ɩɨɫɬɨɹɧɧɵɦɢ 
ɤɨɷɮɮɢɰɢɟɧɬɚɦɢ, ɩɨɪɹɞɨɤ ɤɨɬɨɪɨɝɨ ɛɭɞɟɬ ɨɩɪɟɞɟɥɹɬɶɫɹ ɱɢɫɥɨɦ ɜɡɹɬɵɯ ɱɥɟɧɨɜ. ȿɫɥɢ ɜ 
ɭɪɚɜɧɟɧɢɢ (2) ɨɝɪɚɧɢɱɢɬɶɫɹ ɪɚɡɧɨɫɬɹɦɢ ɩɨɪɹɞɤɚ N , ɬɨ ɪɚɡɧɨɫɬɧɨɟ ɭɪɚɜɧɟɧɢɟ ɩɪɢɦɟɬ ɜɢɞ 

][][...][][
0

1

1
nTaynTxbnTxbnTxb

N

N

N

N  
 .          (4) 

Ʉɨɷɮɮɢɰɢɟɧɬɵ 
ib  ɷɬɨɝɨ ɭɪɚɜɧɟɧɢɹ ɫɜɹɡɚɧɵ ɫ ɤɨɷɮɮɢɰɢɟɧɬɚɦɢ ɭɪɚɜɧɟɧɢɹ (2). Ɂɚɦɟɧɹɹ ɜ 

ɭɪɚɜɧɟɧɢɢ (4) ɪɚɡɧɨɫɬɢ ɮɭɧɤɰɢɢ )(tx  ɢɯ ɡɧɚɱɟɧɢɹɦɢ ɩɨɥɭɱɚɟɦ ɫɨɨɬɧɨɲɟɧɢɟ, ɫɜɹɡɵɜɚɸɳɟɟ 

N  ɡɧɚɱɟɧɢɣ ɮɭɧɤɰɢɢ ɨɬ ][nTx  ɞɨ ])[( TNnx   





i

v
v

vi
TvinTxcinTx

0

])([)1(][ , ),1( Ni  ,          (5) 

ɝɞɟ ][nTx  – ɡɧɚɱɟɧɢɹ ɜɟɥɢɱɢɧɵ ɜ ɦɨɦɟɧɬɵ ɜɪɟɦɟɧɢ, ɚ Ni ,...,2,1 .  

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɢɡɥɨɠɟɧɧɵɣ ɜ ɤɚɱɟɫɬɜɟ ɩɪɢɦɟɪɚ ɲɢɪɨɤɨ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɣ 
ɫɬɚɬɢɫɬɢɱɟɫɤɢɣ ɩɨɞɯɨɞ ɩɪɢɜɨɞɢɬ ɤ ɫɨɡɞɚɧɢɸ ɬɪɭɞɨɟɦɤɢɯ ɚɥɝɨɪɢɬɦɨɜ ɢɞɟɧɬɢɮɢɤɚɰɢɢ, 
ɚɫɢɦɩɬɨɬɢɱɟɫɤɢɟ ɨɰɟɧɤɢ ɫɥɨɠɧɨɫɬɢ ɤɨɬɨɪɵɯ ɧɚɩɪɹɦɭɸ ɡɚɜɢɫɹɬ ɨɬ ɨɛɴɟɦɚ ɞɚɧɧɵɯ ɋȼɉ – 

N , ɢɧɬɟɪɜɚɥɚ ɞɢɫɤɪɟɬɢɡɚɰɢɢ – T  ɢ ɲɚɝɚ ɷɤɫɬɪɚɩɨɥɹɰɢɢ –  .  

Ⱦɥɹ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ ɢ ɪɚɡɜɢɬɢɹ ɫɬɚɬɢɫɬɢɱɟɫɤɨɝɨ ɩɨɞɯɨɞɚ ɩɪɟɞɥɚɝɚɟɬɫɹ ɦɟɬɨɞ 
ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɋȼɉ ɧɚ ɨɫɧɨɜɟ ɧɟɱɟɬɤɢɯ ɦɧɨɠɟɫɬɜ, ɦɨɞɟɥɶ ɤɨɬɨɪɨɝɨ ɧɟ ɡɚɜɢɫɢɬ ɨɬ ɪɚɡɦɟɪɨɜ 
ɪɟɬɪɨɫɩɟɤɬɢɜɧɵɯ ɞɚɧɧɵɯ ɢ ɨɛɥɚɞɚɟɬ ɫɩɨɫɨɛɧɨɫɬɶɸ ɧɚɫɬɪɨɣɤɢ ɩɟɪɟɦɟɧɧɵɯ T  ɢ  .  

ɂɞɟɧɬɢɮɢɤɚɰɢɹ ɋȼɉ ɧɚ ɨɫɧɨɜɟ ɧɟɱɟɬɤɢɯ ɦɨɞɟɥɟɣ. Ⱦɥɹ ɪɟɚɥɢɡɚɰɢɢ ɩɨɞɯɨɞɚ 
ɞɢɫɤɪɟɬɧɨɟ ɧɟɱɟɬɤɨɟ ɦɧɨɠɟɫɬɜɨ, ɨɩɪɟɞɟɥɟɧɧɨɟ ɧɚ ɭɧɢɜɟɪɫɭɦɟ U , ɡɚɞɚɟɬɫɹ ɜ ɜɢɞɟ [3]   

nnAAA uufuufuufA /)(.../)(/)( 2211  ,          (6) 

ɝɞɟ ]1,0[:)( Uuf A  – ɮɭɧɤɰɢɹ ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ (Ɏɉ) ɧɟɱɟɬɤɨɝɨ ɦɧɨɠɟɫɬɜɚ;  

)( rA uf  – ɫɬɟɩɟɧɶ ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ ɷɥɟɦɟɧɬɚ ȼɊ  Aur  , nr ,1 ;   

ɉɪɟɞɫɬɚɜɢɦ ɧɟɱɟɬɤɢɟ ɞɚɧɧɵɟ i -ɝɨ ɢ )1( i -ɝɨ ɩɟɪɢɨɞɨɜ, ɤɚɤ ɧɟɱɟɬɤɢɟ ɦɧɨɠɟɫɬɜɚ jA  ɢ 

kA  ɧɚ ɭɧɢɜɟɪɫɭɦɟ U . ɇɟɱɟɬɤɚɹ ɥɨɝɢɱɟɫɤɚɹ ɡɚɜɢɫɢɦɨɫɬɶ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɜ ɜɢɞɟ: kj AA  , 

ɝɞɟ jA  – ɬɟɤɭɳɟɟ ɫɨɫɬɨɹɧɢɟ, ɚ kA  – ɫɥɟɞɭɸɳɟɟ ɫɨɫɬɨɹɧɢɟ ɧɟɱɟɬɤɨɣ ɡɚɜɢɫɢɦɨɫɬɢ. Ⱦɥɹ 

ɪɟɚɥɶɧɵɯ ɡɧɚɱɟɧɢɣ ȼɊ ii Ttf )( , ,...2,1i  ɧɚ ɭɧɢɜɟɪɫɭɦɟ U  ɩɪɢɪɚɳɟɧɢɹ 
ɩɪɟɞɫɬɚɜɥɹɸɬɫɹ ɜ ɜɢɞɟ  

],[ 2max1min DDDDU  , ( ))1()((minmin  tftfD
t

, ))1()((maxmax  tftfD
t

); 

ɝɞɟ minD  ɢ maxD  – ɦɢɧɢɦɚɥɶɧɨɟ ɢ ɦɚɤɫɢɦɚɥɶɧɨɟ ɩɪɢɪɚɳɟɧɢɹ ɡɧɚɱɟɧɢɣ ɮɚɤɬɨɪɚ;  

1D  ɢ 2D  – ɞɜɚ ɞɟɣɫɬɜɢɬɟɥɶɧɵɯ ɱɢɫɥɚ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɪɚɡɛɢɟɧɢɟ ɭɧɢɜɟɪɫɭɦɚ U  ɧɚ n  

ɢɧɬɟɪɜɚɥɨɜ ɪɚɜɧɨɣ ɞɥɢɧɵ: nuuu ,...,, 21 .  

Ʌɢɧɝɜɢɫɬɢɱɟɫɤɢɟ ɬɟɪɦɵ ),1( nrAr   ɧɟɱɟɬɤɢɯ ɦɧɨɠɟɫɬɜ ɩɪɟɞɫɬɚɜɥɹɸɬɫɹ ɜ ɜɢɞɟ   
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
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ɂɫɤɨɦɨɟ ɡɧɚɱɟɧɢɟ ɢɞɟɧɬɢɮɢɰɢɪɭɟɦɨɣ ɜɟɥɢɱɢɧɵ ɧɚɯɨɞɢɬɫɹ ɤɚɤ ɫɭɦɦɚ ɪɟɚɥɶɧɨɝɨ 
ɡɧɚɱɟɧɢɹ ɜɪɟɦɟɧɧɨɝɨ ɪɹɞɚ ɮɚɤɬɨɪɚ iT  ɞɥɹ i -ɝɨ ɩɟɪɢɨɞɚ ɢ ɞɟɮɚɡɡɢɮɢɰɢɪɨɜɚɧɧɨɝɨ ɡɧɚɱɟɧɢɹ 

ɷɥɟɦɟɧɬɚ ȼɊ 1iy , ɬ.ɟ.:  

11   iii yTF .          (8) 

Ɋɟɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɩɪɢɪɚɳɟɧɢɹ ȼɊ ɞɥɹ )1( i -ɝɨ ɩɟɪɢɨɞɚ ɧɚɯɨɞɢɬɫɹ ɩɨ ɦɟɬɨɞɭ ɰɟɧɬɪɚ 
ɬɹɠɟɫɬɢ ɞɥɹ ɨɞɧɨɬɨɱɟɱɧɵɯ ɦɧɨɠɟɫɬɜ: 
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11

1 / ,          (9) 

ɝɞɟ n -ɤɨɥɢɱɟɫɬɜɨ ɢɧɬɟɪɜɚɥɨɜ ru  ( nr ,1 );  

rz - ɫɪɟɞɧɹɹ ɬɨɱɤɚ r -ɝɨ ɢɧɬɟɪɜɚɥɚ;  

rw - ɡɧɚɱɟɧɢɟ ɫɬɟɩɟɧɢ ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ ɞɥɹ r -ɝɨ ɢɧɬɟɪɜɚɥɚ ɪɟɡɭɥɶɬɢɪɭɸɳɟɝɨ ɷɥɟɦɟɧɬɚ.  
Ɉɫɨɛɟɧɧɨɫɬɶ ɦɟɬɨɞɚ ɧɟɱɟɬɤɨɣ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɡɚɤɥɸɱɚɟɬɫɹ ɜ  ɨɩɪɟɞɟɥɟɧɢɢ ɡɧɚɱɟɧɢɹ 

ɤɪɢɬɟɪɢɹ ɨɰɟɧɤɢ ɞɨɫɬɨɜɟɪɧɨɫɬɢ ɥɢɛɨ ɬɨɱɧɨɫɬɢ ɨɛɪɚɛɨɬɤɢ ɞɚɧɧɵɯ ɜ ɜɢɞɟ ɫɪɟɞɧɟɣ 
ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɨɲɢɛɤɢ  
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/)()/100( ,          (10) 

ɝɞɟ iF  ɢ iT  – ɢɞɟɧɬɢɮɢɰɢɪɨɜɚɧɧɨɟ ɢ ɪɟɚɥɶɧɨɟ ɡɧɚɱɟɧɢɹ ɞɥɹ i -ɝɨ ɩɟɪɢɨɞɚ;  
m  – ɤɨɥɢɱɟɫɬɜɨ ɩɟɪɢɨɞɨɜ.  
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