
 

 

   

 
 

 
 
 

 Ʌɟɤɰɢɹ 6 

 ɊȺɋɑȿɌ ɍɋɌɈɃɑɂȼɈɋɌɂ ɉɍɌɂ ɉɊɈɌɂȼ ɉɈɉȿɊȿɑɇɈȽɈ ɋȾȼɂȽȺ 

 ɉɨɩɟɪɟɱɧɚɹ  ɭɫɬɨɣɱɢɜɨɫɬɶ  ɩɭɬɢ  – ɨɫɧɨɜɧɨɟ  ɭɫɥɨɜɢɟ  ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɞɜɢɠɟɧɢɹ  ɩɨɟɡɞɨɜ.  ȼ  ɩɟɪɜɭɸ  ɨɱɟɪɟɞɶ  ɨɧɨ  ɨɩɪɟɞɟɥɹɟɬɫɹ  ɫɨɫɬɨɹɧɢɟɦ 
ɜɟɪɯɧɟɝɨ ɫɬɪɨɟɧɢɹ ɩɭɬɢ ɢ ɯɚɪɚɤɬɟɪɨɦ ɫɢɥɨɜɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ  ɩɨɞɜɢɠɧɨɝɨ 
ɫɨɫɬɚɜɚ ɧɚ ɩɭɬɶ. 

 ɉɨɩɟɪɟɱɧɵɣ  ɫɞɜɢɝ  ɪɟɥɶɫɨɲɩɚɥɶɧɨɣ  ɪɟɲɟɬɤɢ  ɩɨɞ  ɩɨɟɡɞɨɦ  ɹɜɥɹɟɬɫɹ 
ɩɪɹɦɨɣ  ɭɝɪɨɡɨɣ  ɛɟɡɨɩɚɫɧɨɫɬɢ  ɞɜɢɠɟɧɢɹ  ɩɨɟɡɞɨɜ.  ɉɪɢ  ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ 
ɫɨɱɟɬɚɧɢɹɯ  ɜɨɡɞɟɣɫɬɜɭɸɳɢɯ  ɧɚ  ɩɭɬɶ  ɜɟɪɬɢɤɚɥɶɧɵɯ  ɢ  ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ 
ɩɨɩɟɪɟɱɧɵɯ  ɫɢɥ  ɦɨɠɟɬ  ɩɪɨɢɡɨɣɬɢ  ɩɨɩɟɪɟɱɧɵɣ  ɫɞɜɢɝ  ɪɟɥɶɫɨɲɩɚɥɶɧɨɣ 
ɪɟɲɟɬɤɢ  ɩɨ  ɛɚɥɥɚɫɬɭ,  ɨɫɨɛɟɧɧɨ  ɡɚɝɪɹɡɧɟɧɧɨɦɭ  ɢɥɢ  ɧɚɯɨɞɹɳɟɦɭɫɹ  ɜ  ɬɚ- 

ɥɨɦ ɫɨɫɬɨɹɧɢɢ. 

 ȼɟɪɨɹɬɧɨɫɬɶ  ɨɞɧɨɜɪɟɦɟɧɧɨɝɨ  ɫɨɱɟɬɚɧɢɹ  ɦɚɤɫɢɦɚɥɶɧɵɯ  ɡɧɚɱɟɧɢɣ  ɩɨ- 

ɩɟɪɟɱɧɵɯ  ɫɢɥ  ɫ  ɦɚɤɫɢɦɚɥɶɧɨɣ  ɢɥɢ  ɦɢɧɢɦɚɥɶɧɨɣ  ɜɟɥɢɱɢɧɨɣ  ɜɟɪɬɢɤɚɥɶ- 

ɧɵɯ ɧɚɝɪɭɡɨɤ ɛɥɢɡɤɚ ɤ ɧɭɥɸ. ɇɚɢɛɨɥɟɟ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɦ ɫɥɭɱɚɟɦ ɛɭɞɟɬ 
ɜɨɡɞɟɣɫɬɜɢɟ  ɧɚɩɪɚɜɥɹɸɳɟɣ  ɨɫɢ  ɩɟɪɜɨɣ  ɬɟɥɟɠɤɢ  ɧɚ  ɧɚɪɭɠɧɵɣ  ɪɟɥɶɫ 
ɤɪɢɜɨɣ. ɉɨɷɬɨɦɭ ɝɨɪɢɡɨɧɬɚɥɶɧɵɟ ɩɨɩɟɪɟɱɧɵɟ (ɛɨɤɨɜɵɟΨ ɫɢɥɵ ɛY  ɩɪɢɧɢ-
ɦɚɸɬɫɹ ɦɚɤɫɢɦɚɥɶɧɨ ɜɟɪɨɹɬɧɵɦɢ, ɚ ɜɟɪɬɢɤɚɥɶɧɵɟ ɧɚɝɪɭɡɤɢ – ɫɪɟɞɧɢɦɢ, 
ɬ. ɟ. 1 2 ɫɪP P P  (ɪɢɫ. 6.1) [6, 14]. 
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Ɋɢɫ. 6.1. Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ  

ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɩɨɩɟɪɟɱɧɨɣ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɭɬɢ 
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ɇɚ ɪɚɫɱɟɬɧɨɣ ɫɯɟɦɟ ɩɪɢɜɟɞɟɧɵ ɫɥɟɞɭɸɳɢɟ ɨɛɨɡɧɚɱɟɧɢɹ: 1P  ɢ 2P  – 

ɜɟɪɬɢɤɚɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɨɬ ɤɨɥɟɫ ɧɚ ɪɟɥɶɫɵ; ɛY  – ɛɨɤɨɜɚɹ ɫɢɥɚ; 1 ɲH  ɢ 
2 ɲH  – ɩɨɩɟɪɟɱɧɵɟ ɫɢɥɵ, ɞɟɣɫɬɜɭɸɳɢɟ ɧɚ ɲɩɚɥɭ ɨɬ ɞɜɭɯ ɪɟɥɶɫɨɜ; 0ɋ  – 

ɧɚɱɚɥɶɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɫɦɟɳɟɧɢɸ ɲɩɚɥɵ; ɬɪF  – ɫɢɥɚ ɬɪɟɧɢɹ ɲɩɚɥɵ 
ɩɨ ɛɚɥɥɚɫɬɭ; pf  – ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɟɧɢɹ ɫɤɨɥɶɠɟɧɢɹ ɤɨɥɟɫɚ ɩɨ ɪɟɥɶɫɭ. 

ɂɡ ɪɚɫɱɟɬɚ ɩɪɨɱɧɨɫɬɢ ɩɭɬɢ [2] ɢɡɜɟɫɬɧɨ, ɱɬɨ ɞɚɜɥɟɧɢɟ ɪɟɥɶɫɚ ɧɚ 
ɲɩɚɥɭ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɩɨ ɮɨɪɦɭɥɟ 

 ɜ
ɲ ɫɪ

K
Q P

2
, (6.1) 

ɝɞɟ Kɜ – ɤɨɷɮɮɢɰɢɟɧɬ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɠɟɫɬɤɨɫɬɢ ɩɨɞɪɟɥɶɫɨɜɨɝɨ ɨɫɧɨɜɚ-
ɧɢɹ ɢ ɪɟɥɶɫɚ ɜ ɜɟɪɬɢɤɚɥɶɧɨɣ ɩɥɨɫɤɨɫɬɢ, ɦ-1;  – ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɨɫɹ-
ɦɢ ɲɩɚɥ, ɦ. 

ɍɞɟɪɠɢɜɚɸɳɚɹ ɨɬ ɫɞɜɢɝɚ ɲɩɚɥ ɫɢɥɚ – ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɢɯ ɩɨɩɟɪɟɱɧɨ-
ɦɭ ɩɟɪɟɦɟɳɟɧɢɸ ɜ ɛɚɥɥɚɫɬɟ 

 ɜ
ɭɞ 0 ɬɪ 0 ɲ 0 ɫɪ ɲ

K
T ɋ F ɋ 2 Q П ɋ 2 P П

2
, (6.2) 

ɝɞɟ 0ɋ  – ɧɚɱɚɥɶɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɫɦɟɳɟɧɢɸ ɲɩɚɥɵ ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɜɟɪ-

ɬɢɤɚɥɶɧɨɣ ɧɚɝɪɭɡɤɢ; ɬɪF  – ɫɢɥɚ ɬɪɟɧɢɹ ɲɩɚɥɵ ɩɨ ɛɚɥɥɚɫɬɭ ɩɪɢ ɧɚɥɢɱɢɢ 
ɜɟɪɬɢɤɚɥɶɧɨɣ ɧɚɝɪɭɡɤɢ; ɲf  – ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɟɧɢɹ ɲɩɚɥɵ ɩɨ ɛɚɥɥɚɫɬɭ. 

ɉɨɩɟɪɟɱɧɚɹ ɫɞɜɢɝɚɸɳɚɹ ɫɢɥɚ ɹɜɥɹɟɬɫɹ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɣ ɞɜɭɯ ɫɢɥ, 
ɩɪɢɥɨɠɟɧɧɵɯ ɤ ɪɟɥɶɫɚɦ: 

 1 ɛ ɫɬ pH Y P f , (6.3) 

ɝɞɟ pf  – ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɟɧɢɹ ɫɤɨɥɶɠɟɧɢɹ ɤɨɥɟɫɚ ɩɨ ɪɟɥɶɫɭ. 
ɉɨɫɤɨɥɶɤɭ ɧɚɢɛɨɥɶɲɢɟ ɛɨɤɨɜɵɟ ɫɢɥɵ ɩɟɪɟɞɚɸɬɫɹ, ɤɚɤ ɩɪɚɜɢɥɨ, ɨɬ 

ɩɟɪɜɵɯ ɧɚɩɪɚɜɥɹɸɳɢɯ ɤɨɥɟɫ, ɫɢɥɚ ɬɪɟɧɢɹ ɫɪ pP f  ɩɪɢɧɢɦɚɟɬɫɹ ɫɨ ɡɧɚɤɨɦ 
ɦɢɧɭɫ. 

ɉɨɩɟɪɟɱɧɚɹ ɫɞɜɢɝɚɸɳɚɹ ɫɢɥɚ ɲ 1H , ɞɟɣɫɬɜɭɸɳɚɹ ɧɚ ɲɩɚɥɭ ɨɬ ɧɚɪɭɠ-

ɧɨɝɨ ɪɟɥɶɫɚ, ɢ ɩɨɩɟɪɟɱɧɚɹ ɫɢɥɚ ɲ 2H , ɞɟɣɫɬɜɭɸɳɚɹ ɧɚ ɲɩɚɥɭ ɨɬ ɜɬɨɪɨɝɨ 
(ɜɧɭɬɪɟɧɧɟɝɨΨ ɪɟɥɶɫɚ ɢ ɩɪɟɩɹɬɫɬɜɭɸɳɚɹ ɫɞɜɢɝɭ, ɫɨɫɬɚɜɹɬ ɫɥɟɞɭɸɳɭɸ 
ɜɟɥɢɱɢɧɭ 

 r
ɲ 1 ɛ

K
H Y

2
; (6.4) 
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ɝɞɟ Kr – ɤɨɷɮɮɢɰɢɟɧɬ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɠɟɫɬɤɨɫɬɢ ɩɨɞɪɟɥɶɫɨɜɨɝɨ ɨɫɧɨɜɚ-
ɧɢɹ ɢ ɪɟɥɶɫɚ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɥɨɫɤɨɫɬɢ, ɦ-1. 

ɋɭɦɦɚɪɧɚɹ ɫɢɥɚ, ɫɞɜɢɝɚɸɳɚɹ ɲɩɚɥɭ, 

 r
ɫɞɜ ɲ-1 ɲ-2 ɛ ɫɬ p

K
T H H (Y P f )

2
. (6.6) 

ɉɪɢ ɬɨɪɦɨɠɟɧɢɢ ɜ ɤɪɢɜɨɣ ɜɨɡɧɢɤɚɟɬ ɞɨɩɨɥɧɢɬɟɥɶɧɚɹ ɩɨɩɟɪɟɱɧɚɹ ɫɢɥɚ 

 ɬ М
ɬ

N L
H

R
, (6.7) 

ɝɞɟ ɬN  – ɬɨɪɦɨɡɧɚɹ ɫɢɥɚ, ɤɇ; cL  – ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɰɟɧɬɪɚɦɢ ɚɜɬɨɫɰɟ-
ɩɨɤ ɜɚɝɨɧɚ, ɦ; R – ɪɚɞɢɭɫ ɤɪɢɜɨɣ, ɦ. 

Ʉɨɷɮɮɢɰɢɟɧɬ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɭɬɢ ɩɪɨɬɢɜ ɩɨɩɟɪɟɱɧɨɝɨ ɫɞɜɢɝɚ ɩɨɞ  
ɩɨɟɡɞɨɦ ɨɩɪɟɞɟɥɹɟɬɫɹ ɨɬɧɨɲɟɧɢɟɦ ɭɞɟɪɠɢɜɚɸɳɢɯ ɢ ɫɞɜɢɝɚɸɳɢɯ ɫɢɥ 

 

ɜ
0 ɫɪ ɲɭɞ
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ɛ ɫɪ ɪ

Kɋ 2 P ПT 2
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2

. (6.8) 

ɉɨɫɥɟ ɫɨɤɪɚɳɟɧɢɹ ɧɚ /2 ɮɨɪɦɭɥɚ ɩɪɢɦɟɬ ɜɢɞ 
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. (6.9) 

Ɋɚɫɫɦɨɬɪɢɦ ɫɥɭɱɚɣ ɩɪɟɞɟɥɶɧɨɝɨ ɪɚɜɧɨɜɟɫɢɹ, ɬ. ɟ. ɩɪɢɦɟɦ n 1. 
ɉɪɢ ɷɬɨɦ ɩɨɥɭɱɢɦ 

 0
ɫɪ ɲ ɜ ɛ ɫɪ p ɝ

2 C
2 P f K (Y P f ) K . (6.10) 

Ɉɬɫɸɞɚ ɜɢɞɧɨ, ɱɬɨ ɩɭɬɶ ɩɨɞ ɩɨɟɡɞɨɦ ɫ ɨɫɟɜɨɣ ɧɚɝɪɭɡɤɨɣ ɫɪP  ɨɤɚɡɵɜɚ-
ɟɬɫɹ ɜ ɩɪɟɞɟɥɶɧɨɦ ɪɚɜɧɨɜɟɫɢɢ, ɟɫɥɢ ɩɨɩɟɪɟɱɧɚɹ ɛɨɤɨɜɚɹ ɫɢɥɚ ɞɨɫɬɢɝɚ-
ɟɬ ɜɟɥɢɱɢɧɵ 

 0 ɜ
ɛ ɫɪ ɲ ɫɪ p

ɝ ɝ

2 C K
Y 2 P f P f

K K
. (6.11) 

ɉɨɫɥɟ ɞɟɥɟɧɢɹ ɥɟɜɨɣ ɢ ɩɪɚɜɨɣ ɱɚɫɬɢ ɭɪɚɜɧɟɧɢɹ (6.11Ψ ɧɚ ɜɟɥɢɱɢɧɭ 
ɫɪP  ɩɨɥɭɱɢɦ ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɨɟ ɨɬɧɨɲɟɧɢɟ ɩɨɩɟɪɟɱɧɨɣ ɛɨɤɨɜɨɣ ɫɢ-

ɥɵ ɤ ɜɟɪɬɢɤɚɥɶɧɨɣ: 
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. (6.12) 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɩɨɩɟɪɟɱɧɨɦɭ ɫɞɜɢɝɭ ɡɚɜɢɫɢɬ ɨɬ ɤɨɧ-
ɫɬɪɭɤɰɢɢ ɩɭɬɢ, ɟɝɨ ɫɨɫɬɨɹɧɢɹ ɢ ɜɟɪɬɢɤɚɥɶɧɨɣ ɧɚɝɪɭɡɤɢ ɧɚ ɪɟɥɶɫɵ. ɋɨ-
ɫɬɨɹɧɢɟ ɩɭɬɢ ɦɨɠɟɬ ɛɵɬɶ ɭɱɬɟɧɨ ɫɥɟɞɭɸɳɢɦɢ ɩɚɪɚɦɟɬɪɚɦɢ: 

 0ɋ  – ɡɚɜɢɫɢɬ ɨɬ ɫɬɟɩɟɧɢ ɭɩɥɨɬɧɟɧɢɹ, ɡɚɝɪɹɡɧɟɧɧɨɫɬɢ ɢ ɜɥɚɠɧɨɫɬɢ 
ɛɚɥɥɚɫɬɚ, 0ɋ 2...6 ɤɇ; 

 ɲf  – ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ ɲɩɚɥɵ ɧɚ ɳɟɛɧɟ ( ɲf 0,25...0,45 ); ɲf  – ɞɟɪɟ-
ɜɹɧɧɵɟ ɲɩɚɥɵ ɧɚ ɳɟɛɧɟ ( ɲf 0,45...0,60 ); 

 ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɟɧɢɹ ɫɤɨɥɶɠɟɧɢɹ ɤɨɥɟɫɚ ɩɨ ɪɟɥɶɫɭ ɩɪɢ ɩɨɜɨɪɨɬɟ ɜ 
ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɥɨɫɤɨɫɬɢ ɪf 0,25...0,45 ; 

 ɤɨɷɮɮɢɰɢɟɧɬɵ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɠɟɫɬɤɨɫɬɢ Kɜ ɢ Kɝ [14]. 
ȼɟɥɢɱɢɧɭ ɤɨɷɮɮɢɰɢɟɧɬɚ ɝK  ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɩɨ ɮɨɪɦɭɥɟ 
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. (6.13) 

Ʉɪɨɦɟ ɬɨɝɨ, ɭɫɬɨɣɱɢɜɨɫɬɶ ɪɟɥɶɫɨɲɩɚɥɶɧɨɣ ɪɟɲɟɬɤɢ ɜ ɩɨɩɟɪɟɱɧɨɦ 
ɧɚɩɪɚɜɥɟɧɢɢ ɦɨɠɧɨ ɨɰɟɧɢɬɶ ɢ ɩɨ ɨɞɧɨɦɭ ɢɡ ɞɜɭɯ ɤɪɢɬɟɪɢɟɜ: 

1) ɩɨ ɨɬɧɨɲɟɧɢɸ ɦɚɤɫɢɦɚɥɶɧɵɯ ɞɢɧɚɦɢɱɟɫɤɢɯ ɪɚɦɧɵɯ ɫɢɥ Yɪ ɤ ɫɬɚ-
ɬɢɱɟɫɤɨɣ ɧɚɝɪɭɡɤɟ ɤɨɥɟɫɧɨɣ ɩɚɪɵ ɧɚ ɩɭɬɶ 2Ɋɫɬ ɢɡ ɧɟɪɚɜɟɧɫɬɜɚ 
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ɝɞɟ Пɬ – ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɟɧɢɹ ɧɢɡɚ ɲɩɚɥɵ ɨ ɛɚɥɥɚɫɬ; n – ɱɢɫɥɨ ɲɩɚɥ, 
ɭɱɚɫɬɜɭɸɳɢɯ ɜ ɫɨɩɪɨɬɢɜɥɟɧɢɢ ɩɨɩɟɪɟɱɧɨɦɭ ɫɞɜɢɝɭ ɩɭɬɢ, ɤɚɤ ɩɪɚɜɢɥɨ, 
n = 5 7 – ɞɟɪɟɜɹɧɧɵɟ ɲɩɚɥɵ, n = 4 6 – ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ ɲɩɚɥɵ; ɋ0 – ɫɨ-
ɩɪɨɬɢɜɥɟɧɢɟ ɲɩɚɥɵ ɩɨɩɟɪɟɱɧɨɦɭ ɫɞɜɢɝɭ ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɜɟɪɬɢɤɚɥɶɧɨɣ ɧɚ-
ɝɪɭɡɤɢ, C0 ɨɬ 2 3 ɞɨ 6 7 ɤɇ ɩɪɢ ɬɢɩɨɜɵɯ ɩɥɟɱɚɯ ɛɚɥɥɚɫɬɧɨɣ ɩɪɢɡɦɵ. 

ɉɪɢ ɫɬ2 Ɋ 196 216 ɤɇ(20 22 ɬΨ ɧɚ ɩɭɬɢ ɫ ɞɟɪɟɜɹɧɧɵɦɢ ɲɩɚɥɚɦɢ ɢ 
ɳɟɛɧɟ ɧɟɪɚɜɟɧɫɬɜɨ (6.14) ɩɪɢɧɢɦɚɟɬ ɜɢɞ: 
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. (6.15) 

ȼɟɥɢɱɢɧɭ Yɪ ɞɥɹ ɤɨɧɤɪɟɬɧɨɣ ɩɨɞɜɢɠɧɨɣ ɟɞɢɧɢɰɵ ɦɨɠɧɨ ɩɨɥɭɱɢɬɶ, 
ɢɫɩɨɥɶɡɭɹ ɝɪɚɮɢɤ-ɩɚɫɩɨɪɬ ɜɩɢɫɵɜɚɧɢɹ ɜ ɤɪɢɜɭɸ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɧɟɩɨ-
ɝɚɲɟɧɧɨɝɨ ɭɫɤɨɪɟɧɢɹ 
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Ⱦɢɧɚɦɢɱɟɫɤɚɹ ɪɚɦɧɚɹ ɫɢɥɚ, ɤɇ, ɜ ɷɬɨɦ ɫɥɭɱɚɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 
ɮɨɪɦɭɥɟ 
 ɪɝɪ Y)]1k(7,01[Y , (6.17) 

ɝɞɟ ɪY  – ɩɚɫɩɨɪɬɧɵɟ ɡɧɚɱɟɧɢɹ ɪɚɦɧɨɣ ɫɢɥɵ; kɝ – ɤɨɷɮɮɢɰɢɟɧɬ ɞɢɧɚɦɢ-
ɤɢ, ɭɱɢɬɵɜɚɸɳɢɣ ɜɥɢɹɧɢɟ ɪɚɡɥɢɱɧɵɯ ɨɬɫɬɭɩɥɟɧɢɣ ɜ ɫɨɞɟɪɠɚɧɢɢ ɩɭɬɢ ɢ 
ɷɤɢɩɚɠɚ, kɝ = П(VΨ ɨɩɪɟɞɟɥɹɟɬɫɹ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ; 

2) ɩɨ ɨɬɧɨɲɟɧɢɸ ɦɚɤɫɢɦɚɥɶɧɨɣ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɨɩɟɪɟɱɧɨɣ ɧɚɝɪɭɡɤɢ 
ɨɬ ɪɟɥɶɫɚ ɧɚ ɲɩɚɥɭ max

ɲɇ  ɤ ɫɪɟɞɧɟɣ ɜɟɪɬɢɤɚɥɶɧɨɣ ɧɚɝɪɭɡɤɟ ɪɟɥɶɫɚ ɧɚ 
ɲɩɚɥɭ Qɲ, ɢɫɯɨɞɹ ɢɡ ɧɟɪɚɜɟɧɫɬɜɚ 
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ȼɟɪɨɹɬɧɨɫɬɶ ɨɞɧɨɜɪɟɦɟɧɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɦɚɤɫɢɦɚɥɶɧɵɯ ɡɧɚɱɟɧɢɣ ɝɨ-
ɪɢɡɨɧɬɚɥɶɧɵɯ ɧɚɝɪɭɡɨɤ ɧɚ ɩɭɬɶ ɫ ɦɚɤɫɢɦɚɥɶɧɨɣ ɢɥɢ ɦɢɧɢɦɚɥɶɧɨɣ ɜɟɥɢ-
ɱɢɧɨɣ ɜɟɪɬɢɤɚɥɶɧɵɯ ɧɚɝɪɭɡɨɤ ɛɥɢɡɤɚ ɤ ɧɭɥɸ. 

Ɍɟɨɪɟɬɢɱɟɫɤɢ ɪɚɫɫɱɢɬɚɬɶ ɡɧɚɱɟɧɢɹ max
ɲɇ  ɢ Qɲ, ɞɚɸɳɢɟ ɫɚɦɵɟ ɧɟɛɥɚ-

ɝɨɩɪɢɹɬɧɵɟ ɫɨɨɬɧɨɲɟɧɢɹ, ɩɪɚɤɬɢɱɟɫɤɢ ɧɟɜɨɡɦɨɠɧɨ ɜ ɫɢɥɭ ɫɥɨɠɧɨɣ ɫɥɭ-
ɱɚɣɧɨɣ ɫɨɜɨɤɭɩɧɨɫɬɢ ɜɨɡɧɢɤɚɸɳɢɯ ɜ ɩɭɬɢ ɧɟɪɨɜɧɨɫɬɟɣ. ɏɨɬɹ ɜɟɥɢɱɢɧɭ 
Qɲ ɞɨɩɭɫɤɚɟɬɫɹ ɨɩɪɟɞɟɥɹɬɶ ɩɨ Ɇɟɬɨɞɢɤɟ ɨɰɟɧɤɢ ɜɨɡɞɟɣɫɬɜɢɹ ɩɨɞɜɢɠɧɨ-
ɝɨ ɫɨɫɬɚɜɚ ɧɚ ɩɭɬɶ Д2, ɮɨɪɦɭɥɚ (6.1Ψ]. 

Ƚɨɪɢɡɨɧɬɚɥɶɧɭɸ ɧɚɝɪɭɡɤɭ max
ɲɇ  ɦɨɠɧɨ ɩɨɥɭɱɢɬɶ ɪɚɫɱɟɬɧɵɦ ɩɭɬɟɦ, 

ɢɫɩɨɥɶɡɭɹ ɛɨɤɨɜɵɟ ɧɚɝɪɭɡɤɢ ɨɬ ɬɟɥɟɠɟɤ ɷɤɢɩɚɠɟɣ ɧɚ ɪɟɥɶɫ Yɛ (ɩɨ ɷɤɫɩɟ-
ɪɢɦɟɧɬɚɥɶɧɵɦ ɞɚɧɧɵɦ ɥɢɛɨ ɩɨ ɝɪɚɮɢɤɚɦ-ɩɚɫɩɨɪɬɚɦΨ ɩɨ ɮɨɪɦɭɥɟ 
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, (6.19) 

ɝɞɟ kɝ – ɤɨɷɮɮɢɰɢɟɧɬ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɠɟɫɬɤɨɫɬɢ ɪɟɥɶɫɚ ɢ ɩɨɞɪɟɥɶɫɨɜɨɝɨ 
ɨɫɧɨɜɚɧɢɹ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɨɦ ɩɨɩɟɪɟɱɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ, ɦ-1; ɭɛY  – 

ɫɭɦɦɚɪɧɚɹ ɛɨɤɨɜɚɹ ɫɢɥɚ ɧɚ ɪɟɥɶɫ ɧɚɞ ɪɚɫɱɟɬɧɨɣ ɲɩɚɥɨɣ ɨɬ ɜɫɟɯ ɨɫɟɣ 
ɬɟɥɟɠɤɢ ɷɤɢɩɚɠɚ. 
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