
 

 

  
 

 
 
 

 Ʌɟɤɰɢɹ 4 

 ɌȿɆɉȿɊȺɌɍɊɇȺə ɊȺȻɈɌȺ 25-ɆȿɌɊɈȼɕɏ ɊȿɅɖɋɈȼ ȼ ɉɍɌɂ 

 ɉɥɚɧ ɥɟɤɰɢɢ:

4.1. ɍɫɥɨɜɢɹ ɫɨɞɟɪɠɚɧɢɹ ɪɟɥɶɫɨɜ. 

4.2. Ɉɫɧɨɜɧɵɟ ɪɚɫɱɟɬɧɵɟ ɫɥɭɱɚɢ ɬɟɦɩɟɪɚɬɭɪɧɨɣ ɪɚɛɨɬɵ ɪɟɥɶɫɨɜ ɜ ɩɭɬɢ. 

 

 

 4.1. ɍɫɥɨɜɢɹ ɫɨɞɟɪɠɚɧɢɹ ɪɟɥɶɫɨɜ 

 ɀɟɥɟɡɧɨɞɨɪɨɠɧɵɣ  ɩɭɬɶ  ɪɚɛɨɬɚɟɬ  ɜ  ɫɥɨɠɧɵɯ  ɭɫɥɨɜɢɹɯ  ɜɢɛɪɨɞɢɧɚɦɢ- 

ɱɟɫɤɨɝɨ  ɜɨɡɞɟɣɫɬɜɢɹ  ɨɬ  ɩɪɨɯɨɞɹɳɟɝɨ ɩɨ  ɧɟɦɭ  ɩɨɞɜɢɠɧɨɝɨ ɫɨɫɬɚɜɚ ɢ, 
ɤɪɨɦɟ  ɬɨɝɨ,  ɩɨɞɜɟɪɝɚɟɬɫɹ  ɜɨɡɞɟɣɫɬɜɢɸ  ɩɪɢɪɨɞɧɵɯ  ɮɚɤɬɨɪɨɜ  ɢ  ɩɪɟɠɞɟ 
ɜɫɟɝɨ ɤɨɥɟɛɚɧɢɹɦ ɬɟɦɩɟɪɚɬɭɪ. 

 ɇɚ ɠɟɥɟɡɧɵɯ ɞɨɪɨɝɚɯ ɜ Ɋɨɫɫɢɢ ɧɚ ɧɚɱɚɥɨ 2012 ɝ. ɧɚ 80,3 ɬɵɫ. ɤɦ ɩɭɬɢ 
(64 %  ɨɬ  ɪɚɡɜɟɪɧɭɬɨɣ  ɞɥɢɧɵ  ɝɥɚɜɧɵɯ  ɩɭɬɟɣΨ  ɭɥɨɠɟɧ  ɛɟɫɫɬɵɤɨɜɨɣ  ɩɭɬɶ  ɫ 
ɠɟɥɟɡɨɛɟɬɨɧɧɵɦɢ  ɲɩɚɥɚɦɢ. ɇɚ  ɨɫɬɚɜɲɟɣɫɹ  ɩɪɨɬɹɠɟɧɧɨɫɬɢ ɩɭɬɢ  ɩɨɱɬɢ 
ɩɨɥɧɨɫɬɶɸ ɭɥɨɠɟɧɵ 25-ɦɟɬɪɨɜɵɟ ɪɟɥɶɫɵ. 

 ɉɨ  ɫɪɚɜɧɟɧɢɸ  ɫ  12,5-ɦɟɬɪɨɜɵɦɢ  ɪɟɥɶɫɚɦɢ  ɭɤɥɚɞɤɚ  ɢ  ɫɨɞɟɪɠɚɧɢɟ 
ɞɥɢɧɧɨɦɟɪɧɵɯ  ɪɟɥɶɫɨɜ  ɞɚɟɬ ɨɩɪɟɞɟɥɟɧɧɵɣ  ɷɤɨɧɨɦɢɱɟɫɤɢɣ  ɷɮɮɟɤɬ,  ɜɵ- 

ɪɚɠɚɸɳɢɣɫɹ  ɜ  ɭɦɟɧɶɲɟɧɢɢ  ɪɚɫɯɨɞɨɜ  ɧɚ  ɬɟɤɭɳɟɟ  ɫɨɞɟɪɠɚɧɢɟ  ɩɭɬɢ, 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ  ɪɚɫɯɨɞɨɜ  ɩɪɢ  ɩɟɪɟɜɨɡɤɚɯ,  ɚ  ɬɚɤɠɟ  ɫɧɢɠɟɧɢɢ ɡɚɬɪɚɬ  ɧɚ 
ɪɟɦɨɧɬ  ɯɨɞɨɜɵɯ  ɱɚɫɬɟɣ  ɩɨɞɜɢɠɧɨɝɨ  ɫɨɫɬɚɜɚ  ɜ  ɨɫɧɨɜɧɨɦ  ɡɚ  ɫɱɟɬ  ɭɦɟɧɶ- 

ɲɟɧɢɹ ɤɨɥɢɱɟɫɬɜɚ ɫɬɵɤɨɜ. 

 ȼɦɟɫɬɟ ɫ ɬɟɦ ɭɜɟɥɢɱɟɧɢɟ ɞɥɢɧɵ ɪɟɥɶɫɨɜ ɛɟɡ ɢɡɦɟɧɟɧɢɹ ɤɨɧɫɬɪɭɤɰɢɢ 
ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɢ ɫɬɵɤɨɜɵɯ ɫɤɪɟɩɥɟɧɢɣ ɭɫɥɨɠɧɹɟɬ ɬɟɦɩɟɪɚɬɭɪɧɭɸ ɪɚɛɨ- 

ɬɭ ɪɟɥɶɫɨɜ. ɗɬɨ ɨɫɨɛɟɧɧɨ ɪɟɡɤɨ ɫɤɚɡɵɜɚɟɬɫɹ ɬɚɦ, ɝɞɟ ɚɦɩɥɢɬɭɞɚ ɤɨɥɟɛɚ- 

ɧɢɣ  ɬɟɦɩɟɪɚɬɭɪ  ɪɟɥɶɫɨɜ  ɛɨɥɟɟ  100 °ɋ,  ɝɞɟ  ɞɨɩɭɫɤɚɸɬɫɹ  ɡɧɚɱɢɬɟɥɶɧɵɟ 
ɨɬɤɥɨɧɟɧɢɹ  ɜ  ɜɟɥɢɱɢɧɟ  ɫɬɵɤɨɜɵɯ  ɡɚɡɨɪɨɜ  ɨɬ  ɧɨɦɢɧɚɥɶɧɵɯ  ɜɨ  ɜɪɟɦɹ  ɭɤ- 

ɥɚɞɤɢ  ɢ  ɫɨɞɟɪɠɚɧɢɹ  ɩɭɬɢ,  ɝɞɟ  ɧɟ  ɤɨɧɬɪɨɥɢɪɭɟɬɫɹ  ɫɬɟɩɟɧɶ  ɡɚɬɹɠɤɢ  ɝɚɟɤ 
ɫɬɵɤɨɜɵɯ  ɛɨɥɬɨɜ  ɡɢɦɨɣ.  ȼ  ɷɬɢɯ  ɫɥɭɱɚɹɯ  ɡɢɦɨɣ  ɡɚɞɨɥɝɨ  ɞɨ  ɧɚɫɬɭɩɥɟɧɢɹ 
ɫɚɦɵɯ  ɫɢɥɶɧɵɯ  ɯɨɥɨɞɨɜ  ɫɬɵɤɨɜɵɟ  ɡɚɡɨɪɵ  ɪɚɫɤɪɵɜɚɸɬɫɹ  ɩɨɥɧɨɫɬɶɸ  ɢ 
ɩɪɢ ɞɚɥɶɧɟɣɲɟɦ ɩɨɧɢɠɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ ɪɟɥɶɫɨɜ  ɞɟɮɨɪɦɢɪɭɸɬɫɹ ɫɬɵ- 

ɤɨɜɵɟ ɛɨɥɬɵ, ɚ ɥɟɬɨɦ – ɩɪɨɢɫɯɨɞɹɬ ɜɵɛɪɨɫɵ ɩɭɬɢ.
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ȼɨ ɢɡɛɟɠɚɧɢɟ ɬɚɤɢɯ ɩɪɨɰɟɫɫɨɜ ɨɛɵɱɧɨ ɩɪɨɢɡɜɨɞɹɬ ɪɚɡɝɨɧɤɭ ɡɚɡɨɪɨɜ ɫ 
ɰɟɥɶɸ ɢɯ ɭɜɟɥɢɱɟɧɢɹ ɢɥɢ ɭɦɟɧɶɲɟɧɢɹ ɫ ɭɤɥɚɞɤɨɣ ɭɞɥɢɧɟɧɧɵɯ ɫɩɥɨɬɨɤ 
ɢɥɢ ɭɤɨɪɨɱɟɧɧɵɯ ɪɟɥɶɫɨɜ. ȼ ɩɨɞɨɛɧɵɯ ɫɥɭɱɚɹɯ ɭɤɥɚɞɤɚ ɢ ɫɨɞɟɪɠɚɧɢɟ 
25-ɦɟɬɪɨɜɵɯ ɪɟɥɶɫɨɜ ɜɦɟɫɬɨ ɩɥɚɧɢɪɭɟɦɨɣ ɷɤɨɧɨɦɢɢ ɧɚɨɛɨɪɨɬ ɜɵɡɵɜɚɟɬ 
ɭɜɟɥɢɱɟɧɢɟ ɪɚɫɯɨɞɨɜ ɧɚ ɫɨɞɟɪɠɚɧɢɟ ɩɭɬɢ. 

ɉɨɷɬɨɦɭ ɞɥɹ ɝɪɚɦɨɬɧɨɝɨ ɪɟɲɟɧɢɹ ɦɧɨɝɢɯ ɜɨɩɪɨɫɨɜ, ɫɜɹɡɚɧɧɵɯ ɫ ɭɤ-
ɥɚɞɤɨɣ ɢ ɫɨɞɟɪɠɚɧɢɟɦ 25-ɦɟɬɪɨɜɵɯ ɪɟɥɶɫɨɜ, ɧɟɨɛɯɨɞɢɦɨ ɱɬɨɛɵ ɤɚɠɞɵɣ 
ɥɢɧɟɣɧɵɣ ɪɚɛɨɬɧɢɤ ɩɭɬɢ ɬɜɟɪɞɨ ɡɧɚɥ ɨɫɧɨɜɧɵɟ ɩɨɥɨɠɟɧɢɹ ɬɟɨɪɢɢ ɬɟɦ-
ɩɟɪɚɬɭɪɧɨɣ ɪɚɛɨɬɵ ɪɟɥɶɫɨɜ. Ʉɚɠɞɵɣ ɞɨɪɨɠɧɵɣ ɦɚɫɬɟɪ ɞɨɥɠɟɧ ɭɦɟɬɶ 
ɫɨɫɬɚɜɥɹɬɶ ɜɟɞɨɦɨɫɬɢ ɧɨɦɢɧɚɥɶɧɵɯ ɫɬɵɤɨɜɵɯ ɡɚɡɨɪɨɜ ɞɥɹ ɭɤɥɚɞɤɢ ɢ ɫɨ-
ɞɟɪɠɚɧɢɹ 25-ɦɟɬɪɨɜɵɯ ɪɟɥɶɫɨɜ ɢ ɬɪɟɛɨɜɚɬɶ ɨɬ ɉɆɋ ɩɪɢ ɤɚɩɢɬɚɥɶɧɨɦ 
ɪɟɦɨɧɬɟ ɩɪɢ ɫɞɚɱɟ ɩɭɬɢ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ ɫɬɪɨɝɨ ɫɨɛɥɸɞɚɬɶ ɪɚɫɱɟɬɧɵɟ 
ɡɚɡɨɪɵ. 

 

4.2. Ɉɫɧɨɜɧɵɟ ɪɚɫɱɟɬɧɵɟ ɫɥɭɱɚɢ ɬɟɦɩɟɪɚɬɭɪɧɨɣ ɪɚɛɨɬɵ 

ɪɟɥɶɫɨɜ ɜ ɩɭɬɢ  

1. Рɟɥьɫ ɫɜɨɛɨɞɟɧ ɨɬ ɤɚɤɢɯ-ɥɢɛɨ ɡɚɤɪɟɩɥɟɧɢɣ. 

ɍɞɥɢɧɟɧɢɟ (ɭɤɨɪɨɱɟɧɢɟΨ ɪɟɥɶɫɚ ɤɚɤ ɫɜɨɛɨɞɧɨɝɨ ɫɬɟɪɠɧɹ (ɪɢɫ. 4.1Ψ 
ɫɜ  ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

 tɫɜ  , (4.1) 

ɝɞɟ  – ɤɨɷɮɮɢɰɢɟɧɬ ɥɢɧɟɣɧɨɝɨ ɪɚɫɲɢɪɟɧɢɹ ɪɟɥɶɫɨɜɨɣ ɫɬɚɥɢ,  
= 0,0000118 1/ɝɪɚɞ; t  – ɢɡɦɟɧɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ, ɝɪɚɞ;   – ɞɥɢɧɚ 

ɪɟɥɶɫɚ, ɦ. 
 

 cɜ
 

 

Ɋɢɫ. 4.1. Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɪɟɥɶɫɚ 
 ɛɟɡ ɡɚɤɪɟɩɥɟɧɢɹ 

 

ɉɪɢ 25 ɦ, 0,295 ɦɦ/ɝɪɚɞ. 

ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɬɟɦɩɟɪɚɬɭɪɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɧɟ ɜɨɡɧɢɤɚɸɬ, ɬ.ɟ. t 0 . 
 

2. Рɟɥьɫ ɠɟɫɬɤɨ ɡɚɤɪɟɩɥɟɧ ɩɨ ɤɨɧɰɚɦ. 

ɉɪɢ ɨɬɫɭɬɫɬɜɢɢ ɡɚɡɨɪɨɜ ɜ ɫɬɵ-
ɤɚɯ ɢɥɢ ɩɪɢ ɩɪɨɱɧɨɦ ɡɚɤɪɟɩɥɟɧɢɢ ɫ 
ɩɨɦɨɳɶɸ ɫɬɵɤɨɜɵɯ ɛɨɥɬɨɜ ɪɟɥɶɫ 
ɨɫɬɚɟɬɫɹ ɧɟɩɨɞɜɢɠɧɵɦ ɜ ɧɟɤɨɬɨɪɨɦ 
ɢɧɬɟɪɜɚɥɟ ɢɡɦɟɧɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ 
(ɪɢɫ. 4.2Ψ. 

ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɮɚɤɬɢɱɟɫɤɨɟ ɭɞɥɢɧɟɧɢɟ (ɭɤɨɪɨɱɟɧɢɟΨ ɪɟɥɶɫɚ ɨɬɫɭɬɫɬ-
ɜɭɟɬ, ɬ. ɟ. ɮɚɤ 0 . 


 

 

Ɋɢɫ. 4.2. Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɪɟɥɶɫɚ  
ɫ ɠɟɫɬɤɢɦ ɡɚɤɪɟɩɥɟɧɢɟɦ 
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ɉɪɢ ɧɚɝɪɟɜɚɧɢɢ ɪɟɥɶɫɵ ɫɠɢɦɚɸɬɫɹ ɧɚ ɜɟɥɢɱɢɧɭ ɧɟɫɨɫɬɨɹɜɲɟɝɨɫɹ 
ɭɞɥɢɧɟɧɢɹ, ɩɪɢ ɨɯɥɚɠɞɟɧɢɢ – ɪɚɫɬɹɝɢɜɚɸɬɫɹ ɧɚ ɷɬɭ ɠɟ ɜɟɥɢɱɢɧɭ. 

ɇɟɫɨɫɬɨɹɜɲɟɟɫɹ ɭɞɥɢɧɟɧɢɟ – ɷɬɨ ɪɚɡɧɢɰɚ ɦɟɠɞɭ ɩɨɬɪɟɛɧɵɦ ɭɞɥɢ-
ɧɟɧɢɟɦ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɩɟɪɟɩɚɞɭ ɬɟɦɩɟɪɚɬɭɪ t , ɢ ɮɚɤɬɢɱɟɫɤɢɦ 

 tɧ  . (4.2) 

ɂɡɦɟɧɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɩɪɢɜɨɞɢɬ ɤ ɪɨɫɬɭ ɩɪɨɞɨɥɶɧɵɯ ɫɢɥ ɢ ɬɟɦɩɟ-
ɪɚɬɭɪɧɵɯ ɧɚɩɪɹɠɟɧɢɣ. ɇɚɩɪɹɠɟɧɢɹ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɞɟɮɨɪɦɚɰɢɢ ɧ , 

ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɡɚɤɨɧɭ Ƚɭɤɚ ɩɨ ɮɨɪɦɭɥɟ 

 tȿȿtȿɧt








, (4.3) 

ɝɞɟ ȿ – ɦɨɞɭɥɶ ɭɩɪɭɝɨɫɬɢ ɪɟɥɶɫɨɜɨɣ ɫɬɚɥɢ, 5ȿ 2,1 10 Ɇɉɚ . 

ɉɪɨɢɡɜɟɞɟɧɢɟ  
6 2ȿ 0,0000118 2,1 10 24,78 25 ɤɝ /ɫɦ ɝɪɚɞ 2,5 Ɇɉɚ/ɝɪɚɞ. 

ɂɬɚɤ, t25t , ɬ. ɟ. ɬɟɦɩɟɪɚɬɭɪɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɢɡɦɟɧɹɸɬɫɹ ɩɨ ɥɢ-
ɧɟɣɧɨɦɭ ɡɚɤɨɧɭ. 

ɗɬɢɦ ɧɚɩɪɹɠɟɧɢɹɦ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɩɪɨɞɨɥɶɧɵɟ ɫɢɥɵ ɜ ɤɚɠɞɨɦ ɫɟɱɟ-
ɧɢɢ ɪɟɥɶɫɚ: 
 tF25tFEFN tt , (4.4) 

ɝɞɟ F – ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɪɟɥɶɫɚ, ɫɦ2. Ⱦɥɹ Ɋ50 – F 66  ɫɦ2; 
Ɋ65 – F 82 ɫɦ2; Ɋ75 – F 95  ɫɦ2. 

ɉɪɢ ɢɡɦɟɧɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚ 1°ɋ ɜɨɡɧɢɤɚɟɬ ɩɪɨɞɨɥɶɧɚɹ ɫɢɥɚ, 
ɪɚɜɧɚɹ: 

ɞɥɹ ɪɟɥɶɫɨɜ Ɋ50 16506625Nt ɤɝ (16,2 ɤɇΨ; 
ɪɟɥɶɫɨɜ Ɋ65, 20508225Nt ɤɝ (20,1 ɤɇΨ; 
ɪɟɥɶɫɨɜ Ɋ75, 23759525Nt ɤɝ (23,3 ɤɇΨ. 
ɇɟɫɨɫɬɨɹɜɲɟɟɫɹ ɭɞɥɢɧɟɧɢɟ (ɢɡ ɡɚɤɨɧɚ ȽɭɤɚΨ ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɨ 

ɩɨ ɮɨɪɦɭɥɟ 

FEFE

N

FE

F

E
l

ttt 
,    (4.5) 

ɝɞɟ  – ɩɥɨɳɚɞɶ ɷɩɸɪɵ ɩɪɨɞɨɥɶɧɵɯ ɫɢɥ 
(ɪɢɫ. 4.3Ψ. 

ɇɚ ɤɚɠɞɵɣ ɦɢɥɥɢɦɟɬɪ ɧɟɫɨɫɬɨɹɜɲɟ-
ɝɨɫɹ ɭɞɥɢɧɟɧɢɹ ɜ ɪɟɥɶɫɚɯ ɜɨɡɧɢɤɚɸɬ 
ɩɪɨɞɨɥɶɧɵɟ ɫɠɢɦɚɸɳɢɟ ɫɢɥɵ, ɪɚɜɧɵɟ 
ɞɥɹ ɪɟɥɶɫɨɜ Ɋ75 – 79,8 ɤɇ, Ɋ65 – 69,4 ɤɇ, 
Ɋ50 – 55,4 ɤɇ. 

Nt ȍ


 

 

Ɋɢɫ. 4.3. ɗɩɸɪɚ ɩɪɨɞɨɥɶɧɵɯ ɬɟɦ-
ɩɟɪɚɬɭɪɧɵɯ ɫɢɥ ɜ ɧɟɩɨɞɜɢɠɧɨɦ 
ɪɟɥɶɫɟ 
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3. Рɟɥьɫ ɩɪɢɤɪɟɩɥɟɧ ɤ ɨɩɨɪɚɦ. 

ɉɪɢ ɢɡɦɟɧɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ ɪɟɥɶɫɚ ɧɚɱɢɧɚɟɬɫɹ ɢɡɦɟɧɟɧɢɟ ɟɝɨ ɞɥɢ-
ɧɵ ɫ ɩɪɟɨɞɨɥɟɧɢɟɦ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɩɪɨɞɨɥɶɧɨɦɭ ɩɟɪɟɦɟɳɟɧɢɸ ɧɚ ɨɩɨ-
ɪɚɯ Rɲ. 

ȼɟɥɢɱɢɧɚ Rɲ ɡɚɜɢɫɢɬ ɜ ɨɫɧɨɜɧɨɦ ɨɬ ɤɨɧɫɬɪɭɤɰɢɢ ɩɪɨɦɟɠɭɬɨɱɧɵɯ 
ɫɤɪɟɩɥɟɧɢɣ ɢ ɞɥɢɬɟɥɶɧɨɫɬɢ ɟɝɨ ɷɤɫɩɥɭɚɬɚɰɢɢ. ɇɚɩɪɢɦɟɪ, ɫɪɟɞɧɟɟ ɡɧɚ-
ɱɟɧɢɟ ɲR 180 ɤɝɫ  ɞɥɹ ɧɨɜɨɝɨ ɤɨɫɬɵɥɶɧɨɝɨ ɫɤɪɟɩɥɟɧɢɹ, ɲR 100 ɤɝɫ  ɞɥɹ 
ɫɬɚɪɨɝɨ ɤɨɫɬɵɥɶɧɨɝɨ ɫɤɪɟɩɥɟɧɢɹ. 

Ⱦɥɹ ɭɞɨɛɫɬɜɚ ɪɚɫɱɟɬɨɜ ɩɨɥɶɡɭɸɬɫɹ ɩɨɝɨɧɧɵɦ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ. ɑɢɫ-
ɥɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɟɝɨ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ 

 ɲR
r ɤɝɫ / ɫɦ . (4.6) 

ȼɟɥɢɱɢɧɚ ɩɨɝɨɧɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ: 
r = 1 3 ɤɝɫ/ɫɦ – ɩɪɢ ɧɨɜɨɦ ɤɨɫɬɵɥɶɧɨɦ ɫɤɪɟɩɥɟɧɢɢ, 
r = 1 1,5 ɤɝɫ/ɫɦ – ɩɪɢ ɫɬɚɪɨɦ ɤɨɫɬɵɥɶɧɨɦ ɫɤɪɟɩɥɟɧɢɢ, 
r = 13 14 ɤɝɫ/ɫɦ – ɞɥɹ ɪɚɡɞɟɥɶɧɨɝɨ ɫɤɪɟɩɥɟɧɢɹ ɬɢɩɚ ɄȻ ɥɟɬɨɦ, 
r = 25 42 ɤɝɫ/ɫɦ – ɞɥɹ ɪɚɡɞɟɥɶɧɨɝɨ ɫɤɪɟɩɥɟɧɢɹ ɬɢɩɚ ɄȻ ɡɢɦɨɣ. 
Ɋɚɫɫɦɨɬɪɢɦ ɩɨɜɟɞɟɧɢɟ ɪɟɥɶɫɨɜ ɩɪɢ ɢɡɦɟɧɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɩɪɢ 

ɧɚɥɢɱɢɢ ɬɨɥɶɤɨ ɩɨɝɨɧɧɵɯ ɫɨɩɪɨɬɢɜɥɟɧɢɣ. 
ɉɨ ɦɟɪɟ ɪɨɫɬɚ ɬɟɦɩɟɪɚɬɭɪɵ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɡɨɧɚ ɩɟɪɟɦɟɳɟɧɢɹ ɯ 

(ɪɢɫ. 4.4Ψ. Ʌɸɛɨɟ ɫɟɱɟɧɢɟ ɪɟɥɶɫɚ, ɨɬɫɬɨɹɳɟɟ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɯ ɨɬ ɟɝɨ ɤɨɧ-
ɰɚ, ɛɭɞɟɬ ɢɦɟɬɶ ɩɟɪɟɦɟɳɟɧɢɟ ɜ 
ɬɨɦ ɫɥɭɱɚɟ, ɟɫɥɢ ɜɧɭɬɪɟɧɧɢɟ ɬɟɦ-
ɩɟɪɚɬɭɪɧɵɟ ɫɢɥɵ ɜ ɪɟɥɶɫɟ ɜ ɷɬɨɦ 
ɫɟɱɟɧɢɢ ɩɪɟɜɵɫɹɬ ɫɭɦɦɭ ɫɢɥ ɫɨ-
ɩɪɨɬɢɜɥɟɧɢɣ Ыɯ ɧɚ ɭɱɚɫɬɤɟ ɯ. 

Ⱦɥɹ ɷɬɨɝɨ ɫɟɱɟɧɢɹ ɦɨɠɧɨ ɡɚ-
ɩɢɫɚɬɶ txF25txFErx , 
ɢɡ ɞɚɧɧɨɝɨ ɭɪɚɜɧɟɧɢɹ 

F25

rx
tx .              (4.7) 

ɉɪɢ 1ɯ
2

, 
F252

r
tt r

max
x

 , ɝɞɟ rt  – ɩɨɬɪɟɛɧɨɟ ɢɡɦɟɧɟɧɢɟ ɬɟɦ-

ɩɟɪɚɬɭɪɵ ɪɟɥɶɫɚ ɞɥɹ ɩɨɥɧɨɝɨ ɩɪɟɨɞɨɥɟɧɢɹ ɩɨɝɨɧɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ. 
ɇɟɫɨɫɬɨɹɜɲɟɟɫɹ ɭɞɥɢɧɟɧɢɟ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ ɷɬɨɣ ɷɩɸɪɟ, ɜɵɪɚɠɚ-

ɟɬɫɹ ɮɨɪɦɭɥɨɣ 
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Ɋɢɫ. 4.4. ɗɩɸɪɚ ɩɪɨɞɨɥɶɧɵɯ ɫɢɥ  
ɜ ɪɟɥɶɫɟ ɨɬ ɩɨɝɨɧɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ 
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Ɂɞɟɫɶ r

3 2500
t 1,83 2

2 25 82
 – ɞɥɹ ɪɟɥɶɫɨɜ Ɋ65 ɢ ɤɨɫɬɵɥɶɧɨɝɨ 

ɫɤɪɟɩɥɟɧɢɹ;  

r

14 2500
t 8,5

2 25 82
 – ɩɪɢ ɫɤɪɟɩɥɟɧɢɢ ɬɢɩɚ ɄȻ ɥɟɬɨɦ. 

ȼ ɪɚɫɱɟɬɚɯ ɡɚɡɨɪɨɜ ɞɥɹ ɭɤɥɚɞɤɢ ɪɟɥɶɫɨɜ ɡɧɚɱɟɧɢɟ rt  ɭɱɢɬɵɜɚɸɬ 
ɨɛɵɱɧɨ ɬɨɥɶɤɨ ɩɪɢ ɪɚɡɞɟɥɶɧɨɦ ɫɤɪɟɩɥɟɧɢɢ. 

 

Ɍɟɦɩɟɪɚɬɭɪɧɚɹ ɪɚɛɨɬɚ 25-ɦɟɬɪɨɜɨɝɨ ɪɟɥɶɫɚ, ɭɥɨɠɟɧɧɨɝɨ ɜ ɩɭɬɶ. 
ɗɬɭ ɪɚɛɨɬɭ ɪɚɫɫɦɨɬɪɢɦ ɧɚ ɞɢɚɝɪɚɦɦɟ ɬɟɦɩɟɪɚɬɭɪɧɨɣ ɪɚɛɨɬɵ ɪɟɥɶɫɚ 

(ɪɢɫ. 4.5Ψ ɛɟɡ ɭɱɟɬɚ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɨɬ ɩɪɨɬɢɜɨɭɝɨɧɨɜ. 
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Ɋɢɫ. 4.5. Ⱦɢɚɝɪɚɦɦɚ ɬɟɦɩɟɪɚɬɭɪɧɨɣ ɪɚɛɨɬɵ ɪɟɥɶɫɚ 

 
ɉɨɫɬɪɨɢɦ ɩɪɹɦɨɭɝɨɥɶɧɢɤ, ɩɨ ɨɫɢ ɚɛɫɰɢɫɫ ɨɬɥɨɠɢɦ ɷɤɫɬɪɟɦɚɥɶɧɵɟ 

ɡɧɚɱɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪ ɪɟɥɶɫɨɜ, ɩɨ ɨɫɢ ɨɪɞɢɧɚɬ – ɜɟɥɢɱɢɧɵ ɫɬɵɤɨɜɵɯ ɡɚ-
ɡɨɪɨɜ ɜ ɦɢɥɥɢɦɟɬɪɚɯ (ɞɨ ɤɨɧɫɬɪɭɤɬɢɜɧɨɝɨ, 23 ɦɦ ɞɥɹ Ɋ65). 

ɉɭɫɬɶ ɪɟɥɶɫɵ ɭɥɨɠɟɧɵ ɜ ɩɭɬɶ ɫ 6 ɦɦ ɩɪɢ t = 15 ɋ (ɬɨɱɤɚ ɈΨ.  
ɉɨɫɥɟ ɫɛɨɪɤɢ ɫɬɵɤɨɜ ɢ ɩɪɢɤɪɟɩɥɟɧɢɹ ɪɟɥɶɫɨɜ ɤ ɲɩɚɥɚɦ, ɩɪɨɞɨɥɶɧɵɟ 
ɩɟɪɟɦɟɳɟɧɢɹ ɤɨɧɰɨɜ ɪɟɥɶɫɨɜ ɦɨɝɭɬ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɬɨɥɶɤɨ ɫ ɩɪɟɨɞɨɥɟ-
ɧɢɟɦ ɫɬɵɤɨɜɵɯ ɢ ɩɨɝɨɧɧɵɯ ɫɨɩɪɨɬɢɜɥɟɧɢɣ. 

ɉɪɢ ɩɨɧɢɠɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚɤɥɚɞɤɢ ɜ ɫɬɵɤɚɯ ɩɪɟɩɹɬɫɬɜɭɸɬ ɩɟɪɟ-
ɦɟɳɟɧɢɸ ɤɨɧɰɨɜ ɪɟɥɶɫɚ, ɪɚɫɬɭɬ ɩɪɨɞɨɥɶɧɵɟ ɫɢɥɵ ɢ ɬɟɦɩɟɪɚɬɭɪɧɵɟ ɧɚ-
ɩɪɹɠɟɧɢɹ (ɭɱɚɫɬɨɤ 0-1Ψ, ɧɨ ɩɟɪɟɦɟɳɟɧɢɹ ɢɯ ɤɨɧɰɨɜ ɨɬɫɭɬɫɬɜɭɸɬ. Ɍɟɦɩɟ-
ɪɚɬɭɪɧɵɟ ɫɢɥɵ tN , ɧɚɩɪɹɠɟɧɢɹ t , ɧɟɫɨɫɬɨɹɜɲɟɟɫɹ ɭɞɥɢɧɟɧɢɟ ɧ  

ɪɟɥɶɫɚ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɚɦ: 
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t c R

t R

ɧ R

N R E F t ;

25 t ;

t ,

 (4.9) 

ɝɞɟ Rt  – ɩɟɪɟɩɚɞ ɬɟɦɩɟɪɚɬɭɪɵ ɞɥɹ ɩɪɟɨɞɨɥɟɧɢɹ ɫɬɵɤɨɜɨɝɨ ɫɨɩɪɨɬɢɜ-
ɥɟɧɢɹ; RC – ɫɬɵɤɨɜɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ (ɡɚ ɫɱɟɬ ɫɢɥ ɬɪɟɧɢɹ ɦɟɠɞɭ ɩɨɜɟɪɯ-
ɧɨɫɬɹɦɢ ɧɚɤɥɚɞɨɤ ɢ ɪɟɥɶɫɚ [10]), 

 c ɤɪR 8,24 n A Ɇ , (4.10) 

ɝɞɟ Ч – ɱɢɫɥɨ ɛɨɥɬɨɜ ɧɚ ɨɞɧɨɦ ɤɨɧɰɟ ɪɟɥɶɫɚ;  – ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɟɧɢɹ 
ɧɚɤɥɚɞɤɢ ɩɨ ɪɟɥɶɫɭ; Ⱥ – ɤɨɷɮɮɢɰɢɟɧɬ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɮɨɪɦɵ, ɪɚɡɦɟɪɨɜ ɢ 
ɞɪɭɝɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɪɟɡɶɛɵ ɛɨɥɬɨɜ, Ⱥ 1,4  ɞɥɹ ɪɟɥɶɫɨɜ ɬɢɩɚ Ɋ65 ɢ 

Ɋ75; Ɇɤɪ – ɤɪɭɬɹɳɢɣ ɦɨɦɟɧɬ, ɩɪɢɥɨɠɟɧɧɵɣ ɤ ɝɚɣɤɟ ɫɬɵɤɨɜɨɝɨ ɛɨɥɬɚ. 
ɉɪɢ n 3, 0,2, A 1,4  ɞɥɹ ɪɟɥɶɫɨɜ Ɋ65 

 c ɤɪR 0,7Ɇ . (4.11) 

ȼ ɩɪɚɤɬɢɱɟɫɤɢɯ ɪɚɫɱɟɬɚɯ ɩɪɢɧɢɦɚɟɬɫɹ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɫɬɵɤɚ ɞɥɹ 
ɪɟɥɶɫɨɜ Ɋ65 ɢ Ɋ75: 

Rc = 10 ɬɫ (100 ɤɇΨ – ɩɪɢ 4-ɛɨɥɬɨɜɨɦ ɫɬɵɤɟ; 
Rc = 16 ɬɫ (160 ɤɇΨ – ɩɪɢ 6-ɛɨɥɬɨɜɨɦ ɫɬɵɤɟ; 
Rc = 40 ɬɫ (400 ɤɇΨ – ɞɥɹ ɛɟɫɫɬɵɤɨɜɨɝɨ ɩɭɬɢ ɡɚ ɫɱɟɬ ɭɜɟɥɢɱɟɧɢɹ Ɇɤɪ 

ɩɪɢ ɜɵɫɨɤɨɩɪɨɱɧɵɯ ɛɨɥɬɚɯ. 
Ⱦɥɹ ɩɪɟɨɞɨɥɟɧɢɹ ɫɢɥ ɬɪɟɧɢɹ ɜ ɫɬɵɤɟ Rɫ ɧɟɨɛɯɨɞɢɦɨ ɢɡɦɟɧɟɧɢɟ ɬɟɦ-

ɩɟɪɚɬɭɪɵ ɪɟɥɶɫɚ ɧɚ ɜɟɥɢɱɢɧɭ 

 
F25

R
t

c

R . (4.12) 

ɉɪɢ ɩɪɚɤɬɢɱɟɫɤɢɯ ɪɚɫɱɟɬɚɯ ɡɜɟɧɶɟɜɨɝɨ ɩɭɬɢ ɩɪɢɧɢɦɚɸɬ Rt 5 8 . 

ɇɚ ɭɱɚɫɬɤɟ 1–2 ɞɢɚɝɪɚɦɦɵ ɢɞɟɬ ɩɪɟɨɞɨɥɟɧɢɟ ɩɨɝɨɧɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟ-
ɧɢɹ ɢ ɢɡɦɟɧɟɧɢɟ ɡɚɡɨɪɚ ɩɨ ɡɚɤɨɧɭ ɤɜɚɞɪɚɬɧɨɣ ɩɚɪɚɛɨɥɵ 

 
F252
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tr
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; (4.13) 
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4 EF
. (4.14) 

ɉɨɫɥɟ ɩɪɟɨɞɨɥɟɧɢɹ ɫɬɵɤɨɜɨɝɨ ɢ ɩɨɝɨɧɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ (ɞɥɹ ɱɟɝɨ 
ɬɪɟɛɭɟɬɫɹ ɬɟɦɩɟɪɚɬɭɪɚ rR tt Ψ ɢɡɦɟɧɟɧɢɟ ɞɥɢɧɵ ɪɟɥɶɫɚ ɢɞɟɬ ɩɨ ɡɚ-
ɤɨɧɭ ɢɡɦɟɧɟɧɢɹ ɞɥɢɧɵ ɫɜɨɛɨɞɧɨɝɨ ɫɬɟɪɠɧɹ (ɢɡɦɟɧɹɟɬɫɹ ɡɚɡɨɪΨ ɢ ɜ ɬɨɱ-
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ɤɟ 3 ɪɚɫɤɪɵɜɚɟɬɫɹ ɩɨɥɧɨɫɬɶɸ (ɭɱɚɫɬɨɤ 2–3Ψ. Ɏɚɤɬɢɱɟɫɤɨɟ ɢɡɦɟɧɟɧɢɟ ɡɚ-
ɡɨɪɚ ɧɚ ɷɬɨɦ ɭɱɚɫɬɤɟ ɞɨ ɪɚɫɱɟɬɧɨɝɨ ɡɧɚɱɟɧɢɹ ɮ 3t . 

Ⱦɚɥɶɧɟɣɲɟɟ ɩɨɧɢɠɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɩɪɢɜɨɞɢɬ ɤ ɩɨɹɜɥɟɧɢɸ ɞɨɩɨɥ-
ɧɢɬɟɥɶɧɵɯ ɫɢɥ, ɤɨɬɨɪɵɟ ɧɟɠɟɥɚɬɟɥɶɧɵ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɬɚɤ ɤɚɤ ɦɨɝɭɬ 
ɜɵɡɜɚɬɶ ɢɡɝɢɛ ɫɬɵɤɨɜɵɯ ɛɨɥɬɨɜ 

 1 ɛE F t Ɋ , (4.15) 

ɝɞɟ ɛɊ  – ɩɪɨɱɧɨɫɬɶ ɫɬɵɤɨɜɵɯ ɛɨɥɬɨɜ ɧɚ ɫɪɟɡ. 

ɉɪɢ ɧɚɝɪɟɜɚɧɢɢ ɪɟɥɶɫɚ ɧɚ ɭɱɚɫɬɤɟ 4–3 ɢɫɱɟɡɚɸɬ ɫɢɥɵ 1E F t ; ɧɚ 
ɭɱɚɫɬɤɟ 3–5 ɢɫɱɟɡɚɸɬ ɪɚɫɬɹɝɢɜɚɸɳɢɟ ɫɢɥɵ Rɫ ɢ ɜɨɡɧɢɤɚɸɬ ɫɠɢɦɚɸɳɢɟ 
ɫɢɥɵ Rɫ; ɧɚ ɭɱɚɫɬɤɟ 5–6 ɩɪɨɢɫɯɨɞɢɬ ɩɟɪɟɨɪɢɟɧɬɚɰɢɹ ɫɢɥ ɬɪɟɧɢɹ ɧɚ ɤɚɠ-
ɞɨɣ ɲɩɚɥɟ ɩɪɢ rt 2 t . 

Ɂɚɤɨɧ ɢɡɦɟɧɟɧɢɹ ɡɚɡɨɪɚ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɜ 
ɷɬɨɦ ɫɥɭɱɚɟ ɜɵɪɚɠɚɟɬɫɹ ɮɨɪɦɭɥɨɣ 

 
2 2E F t

r
. (4.16) 

Ⱦɚɥɶɧɟɣɲɟɟ ɧɚɝɪɟɜɚɧɢɟ ɪɟɥɶɫɨɜ ɩɪɢɜɨɞɢɬ ɤ ɭɦɟɧɶɲɟɧɢɸ ɡɚɡɨɪɚ ɨɬ 
ɤɨɧɫɬɪɭɤɬɢɜɧɨɝɨ ɞɨ ɧɭɥɹ (ɭɱɚɫɬɨɤ 6–7). 

ɇɚ ɭɱɚɫɬɤɟ 7–8 ɩɪɢ ɞɚɥɶɧɟɣɲɟɦ ɩɨɜɵɲɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ ɡɚɡɨɪɵ ɨɫ-
ɬɚɸɬɫɹ ɧɭɥɟɜɵɦɢ ɢ ɜɨɡɧɢɤɚɸɬ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɫɢɥɵ ɫɠɚɬɢɹ 

 ɫɠ 2N E F t . (4.17) 

ɇɚɢɛɨɥɶɲɢɟ ɫɠɢɦɚɸɳɢɟ ɫɢɥɵ ɜ ɫɟɪɟɞɢɧɟ ɪɟɥɶɫɚ ɧɟ ɞɨɥɠɧɵ ɩɪɟ-
ɜɵɲɚɬɶ ɞɨɩɭɫɬɢɦɵɟ ɡɧɚɱɟɧɢɹ ɫɠN , ɬ. ɟ. 

 ɫɠ М 2 ɫɠ
r

N R E F t N
2

. (4.18) 

ɂɧɚɱɟ ɦɨɠɟɬ ɩɪɨɢɡɨɣɬɢ ɬɟɦɩɟɪɚɬɭɪɧɵɣ ɜɵɛɪɨɫ ɩɭɬɢ. 
ȿɫɥɢ ɜɧɨɜɶ ɢɡɦɟɧɢɬɶ ɯɨɞ ɬɟɦɩɟɪɚɬɭɪɵ, ɬɨ ɯɚɪɚɤɬɟɪ ɩɟɪɟɦɟɳɟɧɢɣ 

ɤɨɧɰɨɜ ɪɟɥɶɫɨɜ ɛɭɞɟɬ ɚɧɚɥɨɝɢɱɟɧ ɜɵɲɟɨɩɢɫɚɧɧɨɦɭ, ɬ. ɟ. ɧɚ ɭɱɚɫɬɤɟ 8–7 
ɩɪɨɢɡɨɣɞɟɬ ɫɧɢɠɟɧɢɟ ɩɪɨɞɨɥɶɧɵɯ ɫɠɢɦɚɸɳɢɯ ɫɢɥ ɛɟɡ ɢɡɦɟɧɟɧɢɹ ɞɥɢɧɵ 
ɪɟɥɶɫɨɜ. ɇɚ ɭɱɚɫɬɤɟ 7–9 ɩɪɨɢɡɨɣɞɟɬ ɩɟɪɟɨɪɢɟɧɬɚɰɢɹ ɫɢɥ ɬɪɟɧɢɹ ɜ ɫɬɵɤɟ 
ɛɟɡ ɢɡɦɟɧɟɧɢɹ ɡɚɡɨɪɚ. ɂ ɥɢɲɶ ɧɚ ɭɱɚɫɬɤɟ 9–10 ɨɞɧɨɜɪɟɦɟɧɧɨ ɫ ɩɟɪɟ-
ɨɪɢɟɧɬɚɰɢɟɣ ɩɨɝɨɧɧɵɯ ɫɨɩɪɨɬɢɜɥɟɧɢɣ ɢɡɦɟɧɢɬɫɹ ɡɚɡɨɪ ɩɨ ɮɨɪɦɭ-
ɥɟ (4.16Ψ. ɇɚ ɭɱɚɫɬɤɟ 10–2 ɩɪɨɢɫɯɨɞɢɬ ɫɜɨɛɨɞɧɨɟ ɢɡɦɟɧɟɧɢɟ ɞɥɢɧɵ 
ɪɟɥɶɫɨɜ ɩɨ ɮɨɪɦɭɥɟ (4.1Ψ. 

ɗɩɸɪɵ ɩɪɨɞɨɥɶɧɵɯ ɫɢɥ ɜ ɪɟɥɶɫɚɯ ɜ ɯɚɪɚɤɬɟɪɧɵɯ ɬɨɱɤɚɯ ɞɢɚɝɪɚɦɦɵ 
(ɪɢɫ. 4.5Ψ ɩɪɢɜɟɞɟɧɵ ɧɚ ɪɢɫ. 4.6. 
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Ɋɢɫ. 4.6. ɗɩɸɪɵ ɩɪɨɞɨɥɶɧɵɯ ɫɢɥ ɜ ɪɟɥɶɫɚɯ 
 

ɋɨɫɬɚɜɥɟɧɢɟ ɜɟɞɨɦɨɫɬɢ ɫɬɵɤɨɜɵɯ ɡɚɡɨɪɨɜ ɞɥɹ ɭɤɥɚɞɤɢ ɢ ɫɨɞɟɪɠɚɧɢɹ 
25-ɦɟɬɪɨɜɵɯ ɪɟɥɶɫɨɜ ɜ ɩɭɬɢ ɧɟɨɛɯɨɞɢɦɨ ɜɟɫɬɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɭɤɚɡɚ-
ɧɢɹɦɢ Д11]. 

ɂɫɩɨɥɶɡɭɹ ɩɪɢɜɟɞɟɧɧɵɟ ɜɵɲɟ ɮɨɪɦɭɥɵ, ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɞɥɹ ɪɚɡ-
ɧɵɯ ɭɫɥɨɜɢɣ ɧɚɢɛɨɥɶɲɭɸ ɞɥɢɧɭ ɪɟɥɶɫɚ, ɭ ɤɨɬɨɪɨɝɨ ɞɚɠɟ ɩɪɢ ɫɚɦɨɣ ɜɵɫɨ-
ɤɨɣ ɬɟɦɩɟɪɚɬɭɪɟ Ɍmax ɬɨɪɰɵ ɧɟ ɢɫɩɵɬɵɜɚɸɬ ɧɚɠɚɬɢɣ ɫɨɫɟɞɧɢɯ ɪɟɥɶɫɨɜ, ɚ ɜ 
ɡɢɦɧɟɟ ɜɪɟɦɹ ɩɪɢ Ɍmin ɛɨɥɬɵ ɧɚ ɫɪɟɡ ɟɳɟ ɧɟ ɪɚɛɨɬɚɸɬ. Ɍɚɤɢɟ ɪɚɫɱɟɬɵ ɛɵ-
ɥɢ ɩɪɨɜɟɞɟɧɵ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɝɨɞɨɜɨɣ ɬɟɦɩɟɪɚɬɭɪɧɨɣ ɚɦɩɥɢɬɭɞɵ ɌȺ, 
ɤɨɧɫɬɪɭɤɰɢɢ ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɫɤɪɟɩɥɟɧɢɣ ɢ ɪɚɫɱɟɬɧɨɝɨ (ɤɨɧɫɬɪɭɤɬɢɜɧɨɝɨΨ 
ɡɚɡɨɪɚ. Ɉɤɚɡɚɥɨɫɶ, ɱɬɨ ɞɥɢɧɵ ɪɟɥɶɫɨɜ ɤɨɥɟɛɥɸɬɫɹ ɜ ɩɪɟɞɟɥɚɯ 
13,4 35,5 ɦ . ɋ ɩɨɜɵɲɟɧɢɟɦ ɬɟɦɩɟɪɚɬɭɪɧɨɣ ɚɦɩɥɢɬɭɞɵ, ɬɢɩɚ ɪɟɥɶɫɨɜ ɢ 
ɩɨɧɢɠɟɧɢɟɦ ɩɨɝɨɧɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɞɥɢɧɚ ɪɟɥɶɫɨɜ ɭɦɟɧɶɲɚɟɬɫɹ. 
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]1, 11Ɋɟɤɨɦɟɧɞɭɟɦɚɹ ɥɢɬɟɪɚɬɭɪɚ Д

41 


