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ɊȺɁȾȿɅ II 
 

ɌɊȺɇɋɉɈɊɌ  
 

ɍȾɄ 621.436.038 
 

ɍɅɍɑɒȿɇɂȿ ɗɄɈɅɈȽɂɑȿɋɄɂɏ ɂ ɗɎɎȿɄɌɂȼɇɕɏ ɉɈɄȺɁȺɌȿɅȿɃ ȾɂɁȿɅə 
ȼ ɗɄɋɉɅɍȺɌȺɐɂɂ ɉɍɌȿɆ ɊȿɐɂɊɄɍɅəɐɂɂ ɍɌȿɑȿɄ  

ȼ ɌɈɉɅɂȼɇɈɃ ȺɉɉȺɊȺɌɍɊȿ 
 

ɘ.ɉ. Ɇɚɤɭɲɟɜ, Ⱥ.Ʌ. ɂɜɚɧɨɜ, ȼ.Ⱥ. Ʉɚɧɹ, ɋ.ɋ. ȼɨɣɬɟɧɤɨɜ 
ɎȽȻɈɍ ȼɈ «ɋɢɛȺȾɂ», Ɋɨɫɫɢɹ, ɝ. Ɉɦɫɤ. 

  

Аɧɧɨɬɚɰиɹ. ɉɪɨɜɟɞɟɧɵ ɬɟɨɪɟɬɢɱɟɫɤɢɟ ɢ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ 
ɫɢɫɬɟɦɵ ɩɢɬɚɧɢɹ ɞɢɡɟɥɹ ɫ ɪɟɰɢɪɤɭɥɹɰɢɟɣ ɭɬɟɱɟɤ ɬɨɩɥɢɜɚ. ɉɪɟɞɥɨɠɟɧɚ ɦɟɬɨɞɢɤɚ 
ɪɚɫɱёɬɚ ɭɬɟɱɟɤ ɬɨɩɥɢɜɚ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɧɨɫɚ ɪɚɫɩɵɥɢɬɟɥɟɣ ɮɨɪɫɭɧɨɤ. 
Ɉɛɨɫɧɨɜɚɧɚ ɜɨɡɦɨɠɧɨɫɬɶ ɫɨɯɪɚɧɟɧɢɹ ɫɬɚɛɢɥɶɧɨɫɬɢ ɩɚɪɚɦɟɬɪɨɜ ɬɨɩɥɢɜɧɨɣ 
ɚɩɩɚɪɚɬɭɪɵ ɞɢɡɟɥɹ ɜ ɩɪɨɰɟɫɫɟ ɞɥɢɬɟɥɶɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ. ɉɪɢɜɟɞɟɧɵ ɪɟɡɭɥɶɬɚɬɵ 
ɢɫɩɵɬɚɧɢɣ ɬɨɩɥɢɜɧɨɣ ɚɩɩɚɪɚɬɭɪɵ ɫ ɮɨɪɫɭɧɤɚɦɢ, ɢɦɟɸɳɢɦɢ ɡɚɦɤɧɭɬɵɣ 
ɧɚɞɵɝɨɥɶɧɵɣ ɨɛɴɟɦ. Ɉɬɦɟɱɟɧɨ ɩɨɜɵɲɟɧɢɟ ɫɬɚɛɢɥɶɧɨɫɬɢ ɩɚɪɚɦɟɬɪɨɜ 
ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɣ ɬɨɩɥɢɜɧɨɣ ɚɩɩɚɪɚɬɭɪɵ, ɫɧɢɠɟɧɢɟ ɭɞɟɥɶɧɨɝɨ ɪɚɫɯɨɞɚ ɬɨɩɥɢɜɚ ɢ 
ɞɵɦɧɨɫɬɢ ɨɬɪɚɛɨɬɚɜɲɢɯ ɝɚɡɨɜ. 

 

Кɥɸɱеɜые ɫɥɨɜɚ: ɬɨɩɥɢɜɧɚɹ ɚɩɩɚɪɚɬɭɪɚ, ɧɚɝɧɟɬɚɬɟɥɶɧɵɣ ɤɥɚɩɚɧ, ɭɬɟɱɤɢ 
ɬɨɩɥɢɜɚ, ɫɬɚɛɢɥɢɡɚɰɢɹ ɰɢɤɥɨɜɨɣ ɩɨɞɚɱɢ, ɡɚɦɤɧɭɬɵɣ ɧɚɞɵɝɨɥɶɧɵɣ ɨɛɴёɦ, ɞɵɦɧɨɫɬɶ. 
 

ȼɜɟɞɟɧɢɟ  
ɇɚ ɤɨɦɦɟɪɱɟɫɤɨɦ ɚɜɬɨɬɪɚɧɫɩɨɪɬɟ, ɧɚ 

ɞɨɪɨɠɧɵɯ ɢ ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɲɢɧɚɯ, ɧɚ 
ɬɟɩɥɨɜɨɡɚɯ ɜ ɤɚɱɟɫɬɜɟ ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ 
ɭɫɬɚɧɨɜɤɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɢɡɟɥɶɧɵɣ ɞɜɢɝɚɬɟɥɶ 
(ɞɢɡɟɥɶ). ɋ ɤɚɠɞɵɦ ɝɨɞɨɦ ɩɨɜɵɲɚɸɬɫɹ 
ɬɪɟɛɨɜɚɧɢɹ ɤ ɷɤɨɥɨɝɢɱɟɫɤɢɦ ɢ ɷɤɨɧɨɦɢɱɟɫɤɢɦ 
ɩɨɤɚɡɚɬɟɥɹɦ ɞɢɡɟɥɟɣ. Ɇɟɠɞɭ ɬɟɦ, ɜ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɫɬɚɟɬɫɹ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ 
ɬɟɯɧɢɤɢ ɫ ɞɢɡɟɥɹɦɢ ɨɫɧɚɳёɧɧɵɦɢ ɬɨɩɥɢɜɧɨɣ 
ɚɩɩɚɪɚɬɭɪɨɣ ɫ ɦɟɯɚɧɢɱɟɫɤɢɦ ɭɩɪɚɜɥɟɧɢɟɦ. ȼ 
ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ ɷɤɨɥɨɝɢɱɟɫɤɢɟ ɢ 
ɷɮɮɟɤɬɢɜɧɵɟ ɩɨɤɚɡɚɬɟɥɢ  ɪɚɛɨɬɵ ɞɢɡɟɥɹ 
ɭɯɭɞɲɚɸɬɫɹ ɢ ɞɥɹ ɩɨɞɞɟɪɠɚɧɢɹ ɢɯ ɧɚ 
ɬɪɟɛɭɟɦɨɦ ɭɪɨɜɧɟ ɧɟɨɛɯɨɞɢɦɵ 
ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɦɟɪɵ. ȼ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ ɷɬɨ 
ɨɬɧɨɫɢɬɫɹ ɤ ɬɨɩɥɢɜɧɨɣ ɚɩɩɚɪɚɬɭɪɟ, ɢɡɧɨɫ 
ɩɪɟɰɢɡɢɨɧɧɵɯ ɞɟɬɚɥɟɣ ɤɨɬɨɪɨɣ ɜ ɩɟɪɜɭɸ 
ɨɱɟɪɟɞɶ ɜɥɢɹɟɬ ɧɚ ɫɧɢɠɟɧɢɟ ɦɨɳɧɨɫɬɢ 
ɞɜɢɝɚɬɟɥɹ, ɭɜɟɥɢɱɟɧɢɟ ɪɚɫɯɨɞɚ ɬɨɩɥɢɜɚ ɢ 
ɬɨɤɫɢɱɧɨɫɬɢ ɨɬɪɚɛɨɬɚɜɲɢɯ ɝɚɡɨɜ (ɈȽ).  

ɇɟɨɛɯɨɞɢɦɨ ɪɚɫɫɦɨɬɪɟɬɶ ɜɨɡɦɨɠɧɨɫɬɶ 
ɭɜɟɥɢɱɟɧɢɹ ɪɟɫɭɪɫɚ ɬɨɩɥɢɜɧɨɣ ɚɩɩɚɪɚɬɭɪɵ ɢ 
ɭɥɭɱɲɟɧɢɹ ɷɤɨɥɨɝɢɱɟɫɤɢɯ  ɢ  ɷɮɮɟɤɬɢɜɧɵɯ 
ɩɨɤɚɡɚɬɟɥɟɣ  ɞɢɡɟɥɹ ɜ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɭɬёɦ 
ɪɟɰɢɪɤɭɥɹɰɢɢ ɭɬɟɱɟɤ ɬɨɩɥɢɜɚ ɢɡ ɩɥɭɧɠɟɪɧɵɯ 

ɩɚɪ ɌɇȼȾ ɢ ɮɨɪɫɭɧɨɤ ɨɛɪɚɬɧɨ ɜ ɥɢɧɢɸ 
ɧɢɡɤɨɝɨ ɢ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ. 

Ɍɟɨɪɟɬɢɱɟɫɤɢɟ ɢ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ 
ɢɫɫɥɟɞɨɜɚɧɢя ɫɢɫɬɟɦɵ ɩɢɬɚɧɢя ɞɢɡɟɥя ɫ 
ɪɟɰɢɪɤɭɥяɰɢɟɣ ɭɬɟɱɟɤ ɬɨɩɥɢɜɚ 

ȼ ɩɪɨɰɟɫɫɟ ɢɡɧɨɫɚ ɩɥɭɧɠɟɪɧɵɯ ɩɚɪ 
ɭɜɟɥɢɱɢɜɚɸɬɫɹ ɡɚɡɨɪɵ ɢ ɜɨɡɪɚɫɬɚɸɬ ɭɬɟɱɤɢ 
ɬɨɩɥɢɜɚ. Ɍɨɩɥɢɜɨ, ɩɨɩɚɞɚɹ ɜ ɤɚɪɬɟɪ ɌɇȼȾ 
ɭɯɭɞɲɚɟɬ ɤɚɱɟɫɬɜɨ ɦɚɫɥɚ, ɤɨɬɨɪɵɦ 
ɫɦɚɡɵɜɚɟɬɫɹ ɩɪɢɜɨɞ ɧɚɫɨɫɚ. ȼ ɫɥɭɱɚɟ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ ɞɜɢɝɚɬɟɥɟ 
ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɨɣ ɫɢɫɬɟɦɵ ɫɦɚɡɤɢ, ɬɨɩɥɢɜɨ 
ɩɨɫɬɭɩɚɟɬ ɬɚɤɠɟ ɢ ɜ ɧɟɟ, ɭɫɤɨɪɹɹ ɢɡɧɨɫ 
ɞɟɬɚɥɟɣ ɭɠɟ ɜɫɟɝɨ ɞɜɢɝɚɬɟɥɹ. ɂɡɜɟɫɬɧɨ Д1Ж, 
ɱɬɨ ɭɬɟɱɤɢ ɬɨɩɥɢɜɚ ɜ ɤɚɪɬɟɪ ɌɇȼȾ ɦɨɠɧɨ 
ɭɦɟɧɶɲɢɬɶ ɩɭɬɟɦ ɫɨɡɞɚɧɢɹ ɤɚɧɚɜɤɢ ɜ ɧɢɠɧɟɣ 
ɱɚɫɬɢ ɜɬɭɥɤɢ ɩɥɭɧɠɟɪɧɨɣ ɩɚɪɵ ɢ ɫɨɟɞɢɧɟɧɢɹ 
ɟɟ ɤɚɧɚɥɨɦ ɫ ɨɬɫɟɱɧɵɦ ɨɬɜɟɪɫɬɢɟɦ. 

ɇɚ ɪɢɫɭɧɤɟ 1 ɩɨɤɚɡɚɧɚ ɫɟɤɰɢɹ ɌɇȼȾ, ɭ 
ɤɨɬɨɪɨɣ ɜɨ ɜɬɭɥɤɟ 1 ɩɥɭɧɠɟɪɧɨɣ ɩɚɪɵ ɧɚɫɨɫɚ 
ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɵɩɨɥɧɟɧɚ ɤɚɧɚɜɤɚ 11 ɞɥɹ 
ɫɛɨɪɚ ɭɬɟɱɟɤ. Ʉɚɧɚɜɤɚ 11 ɩɪɢ ɩɨɦɨɳɢ 
ɞɪɟɧɚɠɧɨɝɨ ɨɬɜɟɪɫɬɢɹ 2 ɫɨɟɞɢɧɹɟɬɫɹ ɫ 
ɨɬɫɟɱɧɵɦ ɨɬɜɟɪɫɬɢɟɦ 3. ɍɬɟɱɤɢ ɬɨɩɥɢɜɚ 
ɨɬɜɨɞɹɬɫɹ ɱɟɪɟɡ ɨɬɫɟɱɧɨɟ ɨɬɜɟɪɫɬɢɟ 3 ɜ 
ɝɨɥɨɜɤɭ ɧɚɫɨɫɚ (ɥɢɧɢɸ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ), ɝɞɟ 
ɞɚɜɥɟɧɢɟ ɧɟ ɩɪɟɜɵɲɚɟɬ  0,2 – 0,3 Ɇɉɚ. 
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Ɋɢɫ. 1. ɋɟɤɰɢɹ ɌɇȼȾ ɢ ɮɨɪɫɭɧɤɚ ɞɢɡɟɥɹ  ɫ ɪɟɰɢɪɤɭɥɹɰɢɟɣ ɭɬɟɱɟɤ ɬɨɩɥɢɜɚ: 

 
1 – ɜɬɭɥɤɚ ɩɥɭɧɠɟɪɧɨɣ ɩɚɪɵ; 2  – ɞɪɟɧɚɠɧɨɟ ɨɬɜɟɪɫɬɢɟ; 3 – ɨɬɫɟɱɧɨɟ ɨɬɜɟɪɫɬɢɟ; 

4 – ɤɨɪɩɭɫ  ɧɚɝɧɟɬɚɬɟɥɶɧɨɝɨ  ɤɥɚɩɚɧɚ; 5 – ɲɬɭɰɟɪ; 6 – ɩɪɭɠɢɧɚ; 7 – ɬɨɩɥɢɜɨɩɪɨɜɨɞ; 
8 – ɧɚɝɧɟɬɚɬɟɥɶɧɵɣ ɤɥɚɩɚɧ ɝɪɢɛɤɨɜɨɝɨ ɬɢɩɚ; 9 – ɨɬɜɟɪɫɬɢɟ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɨɟ; 

10 – ɜɩɭɫɤɧɨɟ ɨɬɜɟɪɫɬɢɟ; 11 – ɤɚɧɚɜɤɚ ɞɥɹ ɫɛɨɪɚ ɭɬɟɱɟɤ; 12 – ɤɨɪɩɭɫ ɮɨɪɫɭɧɤɢ; 13 – ɩɪɭɠɢɧɚ; 
14 – ɲɬɚɧɝɚ; 15 – ɢɝɥɚ ɮɨɪɫɭɧɤɢ;16 – ɪɚɫɩɵɥɢɬɟɥɶ 

 

Ʉɚɤ ɩɨɤɚɡɵɜɚɸɬ ɪɚɫɱёɬɵ, ɜ ɦɨɦɟɧɬ 
ɨɬɫɟɱɤɢ ɬɨɩɥɢɜɚ ɩɥɭɧɠɟɪɧɨɣ ɩɚɪɨɣ ɜ 
ɨɬɜɟɪɫɬɢɢ 3 ɜɬɭɥɤɢ 1 (ɫɦ. ɪɢɫ.1) ɫɤɨɪɨɫɬɶ 
ɬɨɩɥɢɜɚ ɞɨɫɬɢɝɚɟɬ 20 ɦ/ɫ. Ⱦɚɜɥɟɧɢɟ ɬɨɩɥɢɜɚ 
ɜ ɨɬɫɟɱɧɨɦ ɨɬɜɟɪɫɬɢɢ 3 ɫɧɢɠɚɟɬɫɹ ɩɪɢɦɟɪɧɨ 
ɞɨ 0,1 Ɇɉɚ, ɢ ɭɬɟɱɤɢ ɬɨɩɥɢɜɚ ɢɡ ɤɚɧɚɜɤɢ 11, 
ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɩɟɪɟɩɚɞɚ ɞɚɜɥɟɧɢɹ, 
ɩɟɪɟɦɟɳɚɸɬɫɹ ɩɨ ɞɪɟɧɚɠɧɨɦɭ ɨɬɜɟɪɫɬɢɸ 2 ɜ 
ɝɨɥɨɜɤɭ ɧɚɫɨɫɚ. Ɉɱɟɜɢɞɧɨ, ɱɬɨ ɜɨɡɜɪɚɬ ɭɬɟɱɟɤ 
ɬɨɩɥɢɜɚ ɜ ɥɢɧɢɸ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ ɡɚɜɢɫɢɬ ɨɬ 
ɜɵɫɨɬɵ ɪɚɫɩɨɥɨɠɟɧɢɹ ɤɚɧɚɜɤɢ 11 
ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɢɠɧɟɝɨ ɬɨɪɰɚ ɜɬɭɥɤɢ ɩɥɭɧɠɟɪɚ 
ɢ ɞɢɚɦɟɬɪɚ ɞɪɟɧɚɠɧɨɝɨ ɨɬɜɟɪɫɬɢɹ. 
Ʉɨɧɤɪɟɬɧɵɟ ɞɚɧɧɵɟ ɧɚ ɷɬɨɬ ɫɱɟɬ ɧɟɢɡɜɟɫɬɧɵ, 
ɧɨ ɫɥɟɞɭɟɬ ɭɱɢɬɵɜɚɬɶ ɧɟɨɛɯɨɞɢɦɨɫɬɶ 
ɞɨɫɬɚɬɨɱɧɨɣ ɫɦɚɡɤɢ ɩɥɭɧɠɟɪɧɨɣ ɩɚɪɵ 
ɬɨɩɥɢɜɨɦ. 

ɍɱɢɬɵɜɚɹ, ɱɬɨ ɧɟɰɟɥɟɫɨɨɛɪɚɡɧɨ 
ɩɨɥɧɨɫɬɶɸ ɭɫɬɪɚɧɹɬɶ ɭɬɟɱɤɢ ɬɨɩɥɢɜɚ ɢɫɯɨɞɹ 
ɢɡ ɭɫɥɨɜɢɹ ɨɛɟɫɩɟɱɟɧɢɹ ɞɨɫɬɚɬɨɱɧɨɣ ɫɦɚɡɤɢ 
ɩɥɭɧɠɟɪɧɨɣ ɩɚɪɵ ɬɨɩɥɢɜɨɦ, ɧɟɨɛɯɨɞɢɦɵ 
ɞɚɥɶɧɟɣɲɢɟ ɢɫɫɥɟɞɨɜɚɧɢɹ. Ⱦɥɹ ɨɩɬɢɦɢɡɚɰɢɢ 
ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɤɚɧɚɜɤɢ ɫɛɨɪɚ 
ɭɬɟɱɟɤ ɢ ɞɪɟɧɚɠɧɨɝɨ ɨɬɜɟɪɫɬɢɹ ɜ ɌɇȼȾ. 

ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɭɬɟɱɟɤ 
ɢɡ ɩɪɟɰɢɡɢɨɧɧɨɣ ɩɚɪɵ "ɢɝɥɚ-ɤɨɪɩɭɫ 
ɪɚɫɩɵɥɢɬɟɥɹ" ɮɨɪɫɭɧɨɤ ɩɪɨɜɨɞɢɥɢɫɶ ɜ 

ɥɚɛɨɪɚɬɨɪɢɢ «Ɍɨɩɥɢɜɧɚɹ ɚɩɩɚɪɚɬɭɪɚ» 
ɤɚɮɟɞɪɵ «Ɍɟɩɥɨɜɵɟ ɞɜɢɝɚɬɟɥɢ ɢ 
ɚɜɬɨɬɪɚɤɬɨɪɧɨɟ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ» 
ɋɢɛȺȾɂ. Ɋɟɲɚɥɚɫɶ ɡɚɞɚɱɚ ɨɩɪɟɞɟɥɟɧɢɹ 
ɡɚɜɢɫɢɦɨɫɬɢ ɭɬɟɱɟɤ ɬɨɩɥɢɜɚ ɨɬ 
ɞɢɚɦɟɬɪɚɥɶɧɨɝɨ ɡɚɡɨɪɚ ɜ ɩɪɟɰɢɡɢɨɧɧɨɣ ɩɚɪɟ 
«ɢɝɥɚ – ɤɨɪɩɭɫ ɪɚɫɩɵɥɢɬɟɥɹ» ɮɨɪɫɭɧɤɢ. 

ȼ ɞɢɡɟɥɹɯ ɫ ɦɟɯɚɧɢɱɟɫɤɨɣ ɫɢɫɬɟɦɨɣ 
ɩɨɞɚɱɢ, ɬɨɩɥɢɜɨ ɩɨɞɚɟɬɫɹ ɜ ɤɚɦɟɪɭ ɫɝɨɪɚɧɢɹ 
ɩɨɞ ɞɚɜɥɟɧɢɟɦ 60 Ɇɉɚ ɢ ɛɨɥɟɟ. Ⱦɥɹ 
ɨɛɟɫɩɟɱɟɧɢɹ ɩɨɞɜɢɠɧɨɫɬɢ ɢɝɥɵ ɦɟɠɞɭ ɢɝɥɨɣ 
ɢ ɤɨɪɩɭɫɨɦ ɪɚɫɩɵɥɢɬɟɥɹ ɮɨɪɫɭɧɤɢ 
ɢɡɧɚɱɚɥɶɧɨ ɩɪɟɞɭɫɦɨɬɪɟɧ ɞɢɚɦɟɬɪɚɥɶɧɵɣ 
ɡɚɡɨɪ (2 – 4 ɦɤɦ), ɱɟɪɟɡ ɤɨɬɨɪɵɣ ɱɚɫɬɶ 
ɬɨɩɥɢɜɚ (ɞɨ 1%) ɩɟɪɟɬɟɤɚɟɬ ɜ ɧɚɞɵɝɨɥɶɧɭɸ 
ɨɛɥɚɫɬɶ ɮɨɪɫɭɧɤɢ ɢ ɩɪɢ ɩɨɦɨɳɢ ɞɪɟɧɚɠɧɨɣ 
ɫɢɫɬɟɦɵ ɨɬɜɨɞɢɬɫɹ ɜ ɛɚɤ. ȼ ɩɪɨɰɟɫɫɟ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɢɡ-ɡɚ ɢɡɧɨɫɚ ɞɟɬɚɥɟɣ ɡɚɡɨɪ ɜ 
ɞɚɧɧɨɦ ɫɨɩɪɹɠɟɧɢɢ ɧɚ ɩɪɚɤɬɢɤɟ ɦɨɠɟɬ 
ɭɜɟɥɢɱɢɜɚɬɶɫɹ ɜ ɧɟɫɤɨɥɶɤɨ ɪɚɡ! 

Ⱦɥɹ ɢɫɫɥɟɞɨɜɚɧɢɹ ɜɟɥɢɱɢɧɵ ɭɬɟɱɟɤ ɱɟɪɟɡ 
ɢɡɧɨɲɟɧɧɭɸ ɩɪɟɰɢɡɢɨɧɧɭɸ ɩɚɪɭ ɛɵɥɢ 
ɩɪɨɜɟɞɟɧɵ ɢɫɩɵɬɚɧɢɹ ɮɨɪɫɭɧɨɤ ɞɜɢɝɚɬɟɥɹ Ⱦ-
440 (4Чɇ 13/14) ɫ ɞɢɚɦɟɬɪɚɥɶɧɵɦɢ ɡɚɡɨɪɚɦɢ 
ɜ ɩɚɪɚɯ «ɢɝɥɚ – ɤɨɪɩɭɫ ɪɚɫɩɵɥɢɬɟɥɹ» ɨɬ 2 ɞɨ 
20 ɦɤɦ. ɂɫɫɥɟɞɨɜɚɥɨɫɶ ɢɡɦɟɧɟɧɢɟ ɭɬɟɱɟɤ 
ɬɨɩɥɢɜɚ Vɭ ɱɟɪɟɡ ɞɢɚɦɟɬɪɚɥɶɧɵɣ ɡɚɡɨɪ ɜ 
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ɩɪɟɰɢɡɢɨɧɧɨɣ ɩɚɪɟ «ɢɝɥɚ – ɤɨɪɩɭɫ 
ɪɚɫɩɵɥɢɬɟɥɹ» ɮɨɪɫɭɧɤɢ ɧɚ ɪɟɠɢɦɟ 
ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ ɞɜɢɝɚɬɟɥɹ (ɱɚɫɬɨɬɚ 
ɜɪɚɳɟɧɢɹ ɜɚɥɚ ɌɇȼȾ 875 ɦɢɧ-1, ɰɢɤɥɨɜɚɹ 
ɩɨɞɚɱɚ 103 ɦɦ3). ɍɱɢɬɵɜɚɹ, ɱɬɨ ɬɟɦɩɟɪɚɬɭɪɚ 
ɬɨɩɥɢɜɚ ɜ ɤɚɧɚɥɚɯ ɮɨɪɫɭɧɤɢ, ɧɚ ɪɚɛɨɬɚɸɳɟɦ 
ɞɜɢɝɚɬɟɥɟ, ɞɨɫɬɢɝɚɟɬ 80 ɨɋ, ɢɫɩɵɬɚɧɢɹ 
ɩɪɨɜɨɞɢɥɢɫɶ ɩɪɢ ɞɚɧɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ. 
Ʉɢɧɟɦɚɬɢɱɟɫɤɚɹ ɜɹɡɤɨɫɬɶ ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ 
ɪɚɜɧɹɥɚɫɶ 2 ɫɋɬ. ɇɚ ɪɢɫɭɧɤɟ 2 ɩɨɤɚɡɚɧɚ 

ɡɚɜɢɫɢɦɨɫɬɶ ɭɬɟɱɤɢ ɬɨɩɥɢɜɚ ɨɬ ɞɢɚɦɟɬɪɚɥɶɧɨɝɨ 
ɡɚɡɨɪɚ ɜ ɩɪɟɰɢɡɢɨɧɧɨɣ ɩɚɪɟ «ɢɝɥɚ – ɤɨɪɩɭɫ 
ɪɚɫɩɵɥɢɬɟɥɹ», ɩɨɥɭɱɟɧɧɚɹ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ 
ɢɫɩɵɬɚɧɢɣ. ɉɪɢ ɞɢɚɦɟɬɪɚɥɶɧɨɦ ɡɚɡɨɪɟ ɜ 12 
ɦɤɦ ɭɬɟɱɤɢ ɬɨɩɥɢɜɚ ɢɡ ɫɢɫɬɟɦɵ ɜɵɫɨɤɨɝɨ 
ɞɚɜɥɟɧɢɹ ɫɨɫɬɚɜɢɥɢ 160 ɫɦ3/ɱ. Ɋɚɫɱёɬɵ 
ɩɨɤɚɡɵɜɚɸɬ, ɱɬɨ ɭɠɟ ɧɚ ɞɚɧɧɨɦ ɪɟɠɢɦɟ ɭɬɟɱɤɢ 
ɬɨɩɥɢɜɚ ɫɧɢɠɚɸɬ ɰɢɤɥɨɜɭɸ ɩɨɞɚɱɭ ɢ 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɦɨɳɧɨɫɬɶ ɞɜɢɝɚɬɟɥɹ ɧɚ 3 – 5 %.  

 

 
Ɋɢɫ. 2. ɍɬɟɱɤɢ ɬɨɩɥɢɜɚ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɞɢɚɦɟɬɪɚɥɶɧɨɝɨ ɡɚɡɨɪɚ ɜ ɩɪɟɰɢɡɢɨɧɧɨɣ ɩɚɪɟ  

«ɢɝɥɚ – ɤɨɪɩɭɫ ɪɚɫɩɵɥɢɬɟɥɹ» ɮɨɪɫɭɧɤɢ ɞɢɡɟɥɹ Ⱦ-440 4Чɇ 13/14. 
 

ɉɪɨɜɟɞɟɧɢɟ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ 
ɢɫɫɥɟɞɨɜɚɧɢɣ ɭɬɟɱɟɤ ɬɨɩɥɢɜɚ ɢɡ ɮɨɪɫɭɧɨɤ 
ɹɜɥɹɟɬɫɹ ɫɥɨɠɧɵɦ ɢ ɞɨɪɨɝɨɫɬɨɹɳɢɦ 
ɩɪɨɰɟɫɫɨɦ, ɬ.ɤ. ɩɪɨɢɡɜɨɞɫɬɜɨ ɪɚɫɩɵɥɢɬɟɥɟɣ ɫ 
ɪɚɡɥɢɱɧɵɦɢ ɩɨ ɜɟɥɢɱɢɧɟ ɡɚɡɨɪɚɦɢ 
ɞɨɫɬɚɬɨɱɧɨ ɫɥɨɠɧɨ. ɋ ɧɟɨɛɯɨɞɢɦɨɣ ɞɥɹ 
ɩɪɚɤɬɢɤɢ ɬɨɱɧɨɫɬɶɸ ɭɬɟɱɤɢ ɬɨɩɥɢɜɚ ɢɡ 
ɮɨɪɫɭɧɨɤ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɪɚɫɱɟɬɧɵɦ 
ɩɭɬɟɦ. ɂɫɫɥɟɞɨɜɚɧɢɹ ɩɨɤɚɡɚɥɢ, ɱɬɨ 
ɩɨɝɪɟɲɧɨɫɬɶ ɪɚɫɱɟɬɚ ɭɬɟɱɟɤ ɬɨɩɥɢɜɚ ɩɨ 
ɫɪɚɜɧɟɧɢɸ ɫ ɪɟɡɭɥɶɬɚɬɚɦɢ ɷɤɫɩɟɪɢɦɟɧɬɚ ɧɟ 
ɩɪɟɜɵɲɚɟɬ 5 – 7 %. 

ɉɪɢ ɜɵɫɨɤɢɯ ɨɫɬɚɬɨɱɧɵɯ ɞɚɜɥɟɧɢɹɯ ɜ 
ɬɨɩɥɢɜɨɩɪɨɜɨɞɟ (ɞɨ 10 Ɇɉɚ) ɬɨɩɥɢɜɨ 
ɜɵɬɟɤɚɟɬ ɢɡ ɩɨɥɨɫɬɢ ɮɨɪɫɭɧɤɢ ɜ ɬɟɱɟɧɢɟ 
ɜɫɟɝɨ ɰɢɤɥɚ ɢ ɞɨɫɬɢɝɚɟɬ ɡɧɚɱɟɧɢɣ ɜ ɧɟɫɤɨɥɶɤɨ 
ɪɚɡ ɛɨɥɶɲɟ, ɱɟɦ ɜ ɫɢɫɬɟɦɚɯ ɫ ɦɚɥɵɦ 
ɨɫɬɚɬɨɱɧɵɦ ɞɚɜɥɟɧɢɟɦ. ȼ ɫɢɫɬɟɦɚɯ ɛɟɡ 
ɨɫɬɚɬɨɱɧɨɝɨ ɞɚɜɥɟɧɢɹ  ɬɨɩɥɢɜɨ ɞɜɢɠɟɬɫɹ ɩɨ 
ɡɚɡɨɪɭ ɜ ɩɚɪɟ «ɢɝɥɚ – ɤɨɪɩɭɫ ɪɚɫɩɵɥɢɬɟɥɹ» ɜ 
ɬɟɱɟɧɢɢ ɜɪɟɦɟɧɢ t, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦɭ 
ɨɩɪɟɞɟɥɟɧɧɨɦɭ ɭɝɥɭ ɩɨɜɨɪɨɬɚ ɜɚɥɚ ɌɇȼȾ. 
Ⱦɥɹ ɪɚɡɥɢɱɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɮɨɪɫɭɧɨɤ ɭɬɟɱɤɢ 
ɬɨɩɥɢɜɚ Vɍ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɪɚɫɱɟɬɧɵɦ 
ɩɭɬɟɦ ɩɨ ɮɨɪɦɭɥɚɦ Д2Ж: 
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ɝɞɟ Vɍ – ɭɬɟɱɤɢ ɬɨɩɥɢɜɚ, ɦ3; d – ɞɢɚɦɟɬɪ 
ɢɝɥɵ, ɦ; δ – ɪɚɞɢɚɥɶɧɵɣ ɡɚɡɨɪ, ɦ; β – 
ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɷɤɫɰɟɧɬɪɢɱɧɨɟ 
ɪɚɫɩɨɥɨɠɟɧɢɟ ɢɝɥɵ ɜ ɧɚɩɪɚɜɥɹɸɳɟɣ (1,1 – 
1,15); l – ɞɥɢɧɚ ɧɚɩɪɚɜɥɹɸɳɟɣ ɱɚɫɬɢ ɢɝɥɵ, ɦ; 
μ – ɤɨɷɮɮɢɰɢɟɧɬ ɞɢɧɚɦɢɱɟɫɤɨɣ ɜɹɡɤɨɫɬɢ, 
ɇ·ɫ/ɦ2; Ɋɮ – ɩɟɪɟɦɟɧɧɨɟ ɩɨ ɜɟɥɢɱɢɧɟ 
ɞɚɜɥɟɧɢɟ ɜ ɤɚɧɚɥɟ ɮɨɪɫɭɧɤɢ ɜ ɩɟɪɢɨɞ ɩɨɞɚɱɢ 
ɬɨɩɥɢɜɚ, ɇ/ɦ2; t – ɜɪɟɦɹ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦɭ 
ɨɩɪɟɞɟɥёɧɧɨɦɭ ɭɝɥɭ ɬɨɩɥɢɜɨɩɨɞɚɱɢ ɌɇȼȾ; Ɋɨ 
– ɨɫɬɚɬɨɱɧɨɟ ɞɚɜɥɟɧɢɟ ɜ ɥɢɧɢɢ ɧɚɝɧɟɬɚɧɢɹ, 
ɇ/ɦ2. 

ɉɨ ɮɨɪɦɭɥɟ (1) ɨɩɪɟɞɟɥɹɸɬɫɹ ɭɬɟɱɤɢ ɜ 
ɫɢɫɬɟɦɚɯ ɩɨɞɚɱɢ ɬɨɩɥɢɜɚ ɛɟɡ ɨɫɬɚɬɨɱɧɨɝɨ 
ɞɚɜɥɟɧɢɹ. ȼɪɟɦɹ ɭɬɟɱɟɤ (ɨɬ t1 ɞɨ  t2) ɡɚɜɢɫɢɬ 
ɨɬ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɩɪɨɰɟɫɫɚ ɢɡɦɟɧɟɧɢɹ 
ɞɚɜɥɟɧɢɹ ɜ ɮɨɪɫɭɧɤɟ (30 – 40  ɝɪɚɞɭɫɨɜ 
ɩɨɜɨɪɨɬɚ ɜɚɥɚ ɧɚɫɨɫɚ). ɉɨ ɮɨɪɦɭɥɟ (2) 
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ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɨɩɪɟɞɟɥɹɸɬɫɹ ɭɬɟɱɤɢ ɜ 
ɫɢɫɬɟɦɚɯ ɩɨɞɚɱɢ ɬɨɩɥɢɜɚ ɫ ɭɱɟɬɨɦ 
ɨɫɬɚɬɨɱɧɨɝɨ ɞɚɜɥɟɧɢɹ (ɞɚɜɥɟɧɢɹ ɦɟɠɞɭ 
ɜɩɪɵɫɤɚɦɢ). Ɍɨɩɥɢɜɨ ɜɵɬɟɤɚɟɬ ɱɟɪɟɡ ɡɚɡɨɪ 
ɦɟɠɞɭ ɢɝɥɨɣ ɢ ɤɨɪɩɭɫɨɦ ɪɚɫɩɵɥɢɬɟɥɹ ɡɚ 
ɩɟɪɢɨɞ ɦɟɠɞɭ ɜɩɪɵɫɤɚɦɢ (320 – 330 
ɝɪɚɞɭɫɨɜ). Ɏɨɪɦɭɥɭ (1) ɦɨɠɧɨ ɬɚɤɠɟ 
ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɭɬɟɱɟɤ 
ɬɨɩɥɢɜɚ ɱɟɪɟɡ ɡɚɡɨɪ ɦɟɠɞɭ ɩɥɭɧɠɟɪɨɦ ɢ 
ɜɬɭɥɤɨɣ ɧɚɫɨɫɚ, ɬɨɥɶɤɨ ɧɟɨɛɯɨɞɢɦɨ 
ɭɱɢɬɵɜɚɬɶ ɞɚɜɥɟɧɢɟ ɧɚɞ ɩɥɭɧɠɟɪɨɦ ɢ 
ɪɚɡɦɟɪɵ ɩɥɭɧɠɟɪɧɨɣ ɩɚɪɵ. 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɭɬɟɱɟɤ ɱɟɪɟɡ ɡɚɡɨɪ ɜ ɞɚɧɧɨɣ 
ɩɚɪɟ ɬɨɩɥɢɜɨ ɩɨɩɚɞɚɟɬ ɜ ɧɚɞɵɝɨɥɶɧɭɸ 
ɩɨɥɨɫɬɶ ɮɨɪɫɭɧɤɢ, ɨɬɤɭɞɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 
ɟɝɨ ɨɬɜɨɞ ɱɟɪɟɡ ɞɪɟɧɚɠɧɭɸ ɫɢɫɬɟɦɭ ɜ ɛɚɤ.  

Ʉɚɤ ɩɨɤɚɡɵɜɚɸɬ ɢɫɫɥɟɞɨɜɚɧɢɹ Д3,4,5,6Ж, 
ɜɨɡɦɨɠɧɨ ɧɟ ɬɨɥɶɤɨ ɭɣɬɢ ɨɬ ɩɪɨɛɥɟɦɵ ɭɬɟɱɤɢ 
ɬɨɩɥɢɜɚ, ɧɨ ɢ ɭɥɭɱɲɢɬɶ ɩɨɤɚɡɚɬɟɥɢ ɬɨɩɥɢɜɧɨɣ 
ɚɩɩɚɪɚɬɭɪɵ ɢ ɞɢɡɟɥɹ ɜ ɰɟɥɨɦ, ɩɭɬёɦ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɛɟɡɞɪɟɧɚɠɧɵɯ ɮɨɪɫɭɧɨɤ ɫ 
ɡɚɦɤɧɭɬɵɦ ɧɚɞɵɝɨɥɶɧɵɦ ɨɛɴɟɦɨɦ. 
ɗɮɮɟɤɬɢɜɧɨɫɬɶ ɢ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ 
ɨɩɵɬɧɨɣ ɬɨɩɥɢɜɧɨɣ ɫɢɫɬɟɦɵ ɫ 
ɛɟɡɞɪɟɧɚɠɧɵɦɢ ɮɨɪɫɭɧɤɚɦɢ ɛɵɥɚ ɩɪɨɜɟɪɟɧɚ 
ɩɭɬёɦ ɫɬɟɧɞɨɜɵɯ ɢɫɩɵɬɚɧɢɣ ɧɚ ɦɨɬɨɪɧɨɣ 
ɭɫɬɚɧɨɜɤɟ ɢ ɜ ɞɨɪɨɠɧɵɯ ɭɫɥɨɜɢɹɯ. ɉɪɢ ɪɚɛɨɬɟ 
ɞɜɢɝɚɬɟɥɹ ɫ ɛɟɡɞɪɟɧɚɠɧɵɦɢ ɮɨɪɫɭɧɤɚɦɢ 
ɨɬɦɟɱɚɟɬɫɹ ɫɧɢɠɟɧɢɟ ɭɞɟɥɶɧɨɝɨ ɪɚɫɯɨɞɚ 
ɬɨɩɥɢɜɚ ɧɚ 2–3 ɝ/(ɤȼɬ·ɱ) ɢ ɞɵɦɧɨɫɬɶ 
ɨɬɪɚɛɨɬɚɜɲɢɯ ɝɚɡɨɜ ɧɚ 20 % ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ 
ɫɟɪɢɣɧɨɣ ɚɩɩɚɪɚɬɭɪɨɣ Д7Ж. 

Ʉɚɤ ɢɡɜɟɫɬɧɨ Д3,5,6,8,9,10,11Ж ɩɪɨɰɟɫɫ 
ɫɝɨɪɚɧɢɹ ɬɨɩɥɢɜɚ, ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɢ 
ɷɤɨɥɨɝɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɞɢɡɟɥɹ 
ɨɩɪɟɞɟɥɹɸɬɫɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ ɫɢɫɬɟɦɵ 
ɬɨɩɥɢɜɨɩɨɞɚɱɢ. Ⱦɵɦɧɨɫɬɶ ɨɬɪɚɛɨɬɚɜɲɢɯ 
ɝɚɡɨɜ ɞɢɡɟɥɹ ɜ ɡɧɚɱɢɬɟɥɶɧɨɣ ɦɟɪɟ ɡɚɜɢɫɢɬ ɨɬ 
ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɜɩɪɵɫɤɚ (ɞɚɜɥɟɧɢɹ 
ɜɩɪɵɫɤɢɜɚɟɦɨɝɨ ɬɨɩɥɢɜɚ), ɤɚɱɟɫɬɜɚ 
(ɦɟɥɤɨɫɬɢ) ɪɚɫɩɵɥɢɜɚɧɢɹ ɬɨɩɥɢɜɚ. ɍɱɢɬɵɜɚɹ, 
ɱɬɨ ɡɚɦɤɧɭɬɵɣ ɨɛɴɟɦ ɭ ɮɨɪɫɭɧɤɢ 
ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɝɢɞɪɚɜɥɢɱɟɫɤɭɸ ɩɪɭɠɢɧɭ 
(ɚɤɤɭɦɭɥɹɬɨɪ), ɫɬɚɧɨɜɢɬɫɹ ɩɨɧɹɬɧɚ ɩɪɢɱɢɧɚ 
ɢɧɬɟɧɫɢɮɢɤɚɰɢɹ ɜɩɪɵɫɤɚ ɢ ɩɨɜɵɲɟɧɢɹ 
ɫɬɚɛɢɥɶɧɨɫɬɢ ɩɨɞɚɱɢ ɬɨɩɥɢɜɚ ɫ ɨɩɵɬɧɵɦɢ 
ɮɨɪɫɭɧɤɚɦɢ. ɉɪɢɦɟɧɟɧɢɟ ɮɨɪɫɭɧɨɤ ɫ 
ɡɚɦɤɧɭɬɵɦ ɨɛɴɟɦɨɦ ɧɚɞ ɢɝɥɨɣ ɭɜɟɥɢɱɢɜɚɸɬ 
ɞɚɜɥɟɧɢɟ ɜɩɪɵɫɤɚ ɬɨɩɥɢɜɚ ɢ ɬɟɦ ɫɚɦɵɦ 
ɩɨɜɵɲɚɟɬ ɤɚɱɟɫɬɜɨ ɩɪɨɰɟɫɫɚ ɫɝɨɪɚɧɢɹ, ɜ ɬɨɦ 
ɱɢɫɥɟ ɭɦɟɧɶɲɚɸɬ ɨɛɪɚɡɨɜɚɧɢɟ ɫɚɠɢ 
(ɞɵɦɧɨɫɬɢ).  

ɇɚ ɤɚɮɟɞɪɟ «Ɍɟɩɥɨɜɵɟ ɞɜɢɝɚɬɟɥɢ ɢ 
ɚɜɬɨɬɪɚɤɬɨɪɧɨɟ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ» 
ɋɢɛȺȾɂ ɩɪɨɞɨɥɠɟɧɵ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɢ 
ɬɟɨɪɟɬɢɱɟɫɤɢɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɪɨɰɟɫɫɚ 
ɬɨɩɥɢɜɨɩɨɞɚɱɢ. 

ɉɪɨɜɟɞɟɧɵ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ 
ɢɫɫɥɟɞɨɜɚɧɢɹ ɦɨɞɟɪɧɢɡɢɪɨɜɚɧɧɵɯ ɮɨɪɫɭɧɨɤ 
ɞɢɡɟɥɹ ɄɚɦȺɁ-740. Ɇɨɞɟɪɧɢɡɢɪɨɜɚɧɧɚɹ  
ɮɨɪɫɭɧɤɚ ɤɨɧɫɬɪɭɤɬɢɜɧɨ ɨɬɥɢɱɚɟɬɫɹ ɨɬ 
ɫɟɪɢɣɧɨɣ ɧɚɥɢɱɢɟɦ ɡɚɦɤɧɭɬɨɝɨ ɨɛɴɟɦɚ ɧɚɞ 
ɢɝɥɨɣ ɪɚɫɩɵɥɢɬɟɥɹ 14 (ɪɢɫɭɧɨɤ 3). ȼ ɧɟɣ 
ɨɬɫɭɬɫɬɜɭɟɬ ɫɥɢɜɧɨɣ ɤɚɧɚɥ ɜ "ɨɛɪɚɬɤɭ", ɜɦɟɫɬɨ 
ɫɥɢɜɧɨɣ ɦɚɝɢɫɬɪɚɥɢ ɭɫɬɚɧɨɜɥɟɧ ɤɨɥɩɚɤ 7 ɫ 
ɞɨɩɨɥɧɢɬɟɥɶɧɵɦ ɨɛɴɟɦɨɦ 1 ɫɦ3 Д5Ж. 

Ɂɚɦɤɧɭɬɵɣ ɨɛɴɟɦ ɮɨɪɫɭɧɤɢ ɩɪɟɞɫɬɚɜɥɹɟɬ 
ɫɨɛɨɣ ɚɤɤɭɦɭɥɹɬɨɪ ɫ ɝɢɞɪɚɜɥɢɱɟɫɤɨɣ 
ɩɪɭɠɢɧɨɣ ɠɟɫɬɤɨɫɬɶɸ ɋɝ, ɜɵɱɢɫɥɹɟɦɨɣ ɩɨ 
ɮɨɪɦɭɥɟ Д5Ж: 
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ɝɞɟ  Пɢ  – ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ 
ɢɝɥɵ, ɦ2; VɁ – ɡɚɦɤɧɭɬɵɣ ɨɛɴɟɦ ɜ ɤɨɪɩɭɫɟ 
ɮɨɪɫɭɧɤɢ  ɧɚɞ ɢɝɥɨɣ, ɦ3; αɬ – ɤɨɷɮɮɢɰɢɟɧɬ 
ɫɠɢɦɚɟɦɨɫɬɢ ɬɨɩɥɢɜɚ,  ɦ2/ɇ  (ɩɪɢɧɹɬ ɪɚɜɧɵɦ  
9 ·10-10  ɦ2/ɇ). 

 

 
 

Ɋɢɫ. 3. Ɏɨɪɫɭɧɤɚ ɞɢɡɟɥɹ ɄɚɦȺɁ-740 ɫ ɡɚɦɤɧɭɬɵɦ 
ɧɚɞɵɝɨɥɶɧɵɦ ɨɛɴɟɦɨɦ: 1 – ɤɨɪɩɭɫ ɪɚɫɩɵɥɢɬɟɥɹ; 

2 – ɝɚɣɤɚ ɪɚɫɩɵɥɢɬɟɥɹ; 3 – ɩɪɨɫɬɚɜɤɚ; 
4 – ɭɫɬɚɧɨɜɨɱɧɵɣ ɲɬɢɮɬ; 5 – ɲɬɚɧɝɚ; 

6 – ɤɨɪɩɭɫ ɮɨɪɫɭɧɤɢ; 7 – ɤɨɥɩɚɤ ɫ ɞɨɩɨɥɧɢɬɟɥɶɧɵɦ 
ɨɛɴɟɦɨɦ; 8 – ɲɬɭɰɟɪ; 9 – ɮɢɥɶɬɪ; 

10 – ɩɪɨɤɥɚɞɤɚ; 11 ɢ 12 – ɪɟɝɭɥɢɪɨɜɨɱɧɵɟ ɲɚɣɛɵ; 
13 – ɩɪɭɠɢɧɚ; 14 – ɢɝɥɚ ɪɚɫɩɵɥɢɬɟɥɹ 
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ɀɟɫɬɤɨɫɬɶ ɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɩɪɭɠɢɧɵ ɩɪɢ 
ɧɟɢɡɦɟɧɧɨɦ ɞɢɚɦɟɬɪɟ ɢɝɥɵ (ɧɚɩɪɢɦɟɪ, 6 ɦɦ) 
ɡɚɜɢɫɢɬ ɨɬ ɜɟɥɢɱɢɧɵ VɁ. ɋ ɭɱɟɬɨɦ ɠɟɫɬɤɨɫɬɢ 
ɦɟɯɚɧɢɱɟɫɤɨɣ ɩɪɭɠɢɧɵ ɢ ɝɢɞɪɚɜɥɢɱɟɫɤɨɣ 
ɨɛɳɚɹ ɨɩɬɢɦɚɥɶɧɚɹ ɠɟɫɬɤɨɫɬɶ ɞɨɥɠɧɚ 
ɫɨɫɬɚɜɥɹɬɶ 250 – 350 ɇ/ɦɦ. Ɍɚɤ ɞɥɹ ɮɨɪɫɭɧɤɢ 
ɞɜɢɝɚɬɟɥɹ ɄɚɦȺɁ, ɩɪɢ VɁ = 6 ɫɦ3 ɠɟɫɬɤɨɫɬɶ 
ɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɩɪɭɠɢɧɵ ɫɨɫɬɚɜɥɹɟɬ 150 
ɇ/ɦɦ. ɍɜɟɥɢɱɟɧɢɟ ɠɟɫɬɤɨɫɬɢ ɦɟɯɚɧɢɱɟɫɤɨɣ 
ɩɪɭɠɢɧɵ ɛɚɡɨɜɨɣ ɮɨɪɫɭɧɤɢ ɫɨ 180 ɇ/ɦɦ ɞɨ 
330 ɇ/ɦɦ ɩɪɢɜɟɥɨ ɤ ɢɧɬɟɧɫɢɮɢɤɚɰɢɢ 
ɩɪɨɰɟɫɫɚ ɜɩɪɵɫɤɚ ɬɨɩɥɢɜɚ (ɭɜɟɥɢɱɢɥɨɫɶ 
ɞɚɜɥɟɧɢɟ ɜɩɪɵɫɤɚ), ɱɬɨ ɫɧɢɡɢɥɨ ɪɚɫɯɨɞ 
ɬɨɩɥɢɜɚ ɢ ɬɨɤɫɢɱɧɨɫɬɶ ɨɬɪɚɛɨɬɚɜɲɢɯ ɝɚɡɨɜ. 

Ɉɫɬɚɬɨɱɧɨɟ ɞɚɜɥɟɧɢɟ ɜ ɤɨɥɩɚɤɟ ɮɨɪɫɭɧɤɢ 
(ɊɄɈ) ɡɚɜɢɫɢɬ ɨɬ ɨɫɬɚɬɨɱɧɨɝɨ ɞɚɜɥɟɧɢɹ ɜ 
ɥɢɧɢɢ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ (ɊɈ), ɱɚɫɬɨɬɵ 
ɜɪɚɳɟɧɢɹ ɜɚɥɚ ɧɚɫɨɫɚ nɧ, ɞɢɚɦɟɬɪɚɥɶɧɨɝɨ 
ɡɚɡɨɪɚ ɜ ɪɚɫɩɵɥɢɬɟɥɟ δɂ ɢ ɦɨɠɟɬ ɛɵɬɶ 
ɨɩɪɟɞɟɥɟɧɨ ɩɨ ɮɨɪɦɭɥɟ : 
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ȼ ɩɪɨɰɟɫɫɟ ɩɨɞɴɟɦɚ ɢɝɥɵ ɞɚɜɥɟɧɢɟ ɜ 
ɤɨɥɩɚɤɟ ɮɨɪɫɭɧɤɢ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɢ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɜɵɪɚɠɟɧɢɟɦ 
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ɝɞɟ ɭ – ɯɨɞ ɢɝɥɵ. 
ɂɡɦɟɧɟɧɢɟ ɞɚɜɥɟɧɢɹ ɜ ɩɨɥɨɫɬɢ ɮɨɪɫɭɧɤɢ 

ɡɚɜɢɫɢɬ ɨɬ ɯɨɞɚ ɢɝɥɵ ɢ ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɜɵɪɚɠɟɧɢɟɦ 

Pɢ = Vɢ /(αɬ·VɁ),                       (6) 
ɝɞɟ Ɋɢ – ɞɚɜɥɟɧɢɟ, ɫɨɡɞɚɜɚɟɦɨɟ ɧɚɫɨɫɧɵɦ 

ɯɨɞɨɦ ɢɝɥɵ ɜ ɡɚɦɤɧɭɬɨɦ ɨɛɴɟɦɟ ɮɨɪɫɭɧɤɢ 
VɁ; Vɢ – ɨɛɴɟɦ ɬɨɩɥɢɜɚ, ɜɵɬɟɫɧɹɟɦɵɣ ɩɪɢ 
ɞɜɢɠɟɧɢɢ ɢɝɥɵ. 

ȼɟɥɢɱɢɧɚ Vɢ  ɜɵɱɢɫɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

Vɢ = π·d 2ɢ· ɭ / 4,                        (7) 

ɝɞɟ dɢ – ɞɢɚɦɟɬɪ ɢɝɥɵ ɪɚɫɩɵɥɢɬɟɥɹ. 
ɍɬɟɱɤɢ ɬɨɩɥɢɜɚ ɢɡ ɮɨɪɫɭɧɤɢ ɧɟ ɩɨɤɢɞɚɸɬ 

ɫɢɫɬɟɦɭ ɩɢɬɚɧɢɹ, ɚ ɜɨɡɜɪɚɳɚɸɬɫɹ ɨɛɪɚɬɧɨ ɜ 
ɩɟɪɢɨɞ ɦɟɠɞɭ ɜɩɪɵɫɤɚɦɢ ɱɟɪɟɡ ɡɚɡɨɪ ɜ 
ɪɚɫɩɵɥɢɬɟɥɟ ɜ ɥɢɧɢɸ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ. 
Ɉɬɦɟɱɚɟɬɫɹ ɭɥɭɱɲɟɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ 
ɬɨɩɥɢɜɧɨɣ ɚɩɩɚɪɚɬɭɪɵ ɞɢɡɟɥɟɣ ɫ 

ɚɤɤɭɦɭɥɢɪɨɜɚɧɢɟɦ ɭɬɟɱɟɤ ɬɨɩɥɢɜɚ ɜ 
ɧɚɞɵɝɨɥɨɱɧɨɦ ɨɛɴɟɦɟ ɮɨɪɫɭɧɨɤ. Д4,6,8Ж. 
Ɏɨɪɫɭɧɤɢ ɫ ɡɚɦɤɧɭɬɵɦ ɧɚɞɵɝɨɥɨɱɧɵɦ 
ɨɛɴёɦɨɦ ɫɩɨɫɨɛɫɬɜɭɸɬ ɩɨɜɵɲɟɧɢɸ 
ɢɧɬɟɧɫɢɮɢɤɚɰɢɢ ɜɩɪɵɫɤɚ, ɩɨɜɵɲɟɧɢɸ 
ɞɚɜɥɟɧɢɹ ɡɚɤɪɵɬɢɹ ɢɝɥɵ ɨɬɧɨɫɢɬɟɥɶɧɨ 
ɧɚɱɚɥɚ ɜɩɪɵɫɤɚ, ɫɬɚɛɢɥɢɡɢɪɭɟɬ ɩɪɨɬɟɤɚɧɢɟ 
ɩɪɨɰɟɫɫɚ ɜɩɪɵɫɤɚ, ɭɥɭɱɲɚɟɬ ɪɚɫɩɵɥɢɜɚɧɢɟ, 
ɫɧɢɠɚɟɬ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ. Ɉɞɧɚɤɨ ɩɪɢ ɪɚɛɨɬɟ 
ɬɨɩɥɢɜɧɨɣ ɚɩɩɚɪɚɬɭɪɵ ɫ ɛɟɡɞɪɟɧɚɠɧɵɦɢ 
ɮɨɪɫɭɧɤɚɦɢ ɤ ɧɚɝɧɟɬɚɬɟɥɶɧɨɦɭ ɤɥɚɩɚɧɭ ɌɇȼȾ 
ɩɪɟɞɴɹɜɥɹɟɬɫɹ ɞɨɩɨɥɧɢɬɟɥɶɧɨɟ ɬɪɟɛɨɜɚɧɢɟ – 
ɧɟ ɞɨɩɭɫɤɚɬɶ ɜɨɡɦɨɠɧɨɟ «ɝɢɞɪɚɜɥɢɱɟɫɤɨɟ 
ɡɚɤɥɢɧɢɜɚɧɢɟ» ɢɝɥɵ. ɉɨɞ «ɝɢɞɪɚɜɥɢɱɟɫɤɢɦ 
ɡɚɤɥɢɧɢɜɚɧɢɟɦ» ɢɝɥɵ ɩɨɧɢɦɚɟɬɫɹ ɩɨɬɟɪɹ ɟɟ 
ɩɨɞɜɢɠɧɨɫɬɢ ɜ ɪɟɡɭɥɶɬɚɬɟ ɡɧɚɱɢɬɟɥɶɧɨɝɨ 
ɩɨɜɵɲɟɧɢɹ ɞɚɜɥɟɧɢɹ ɬɨɩɥɢɜɚ ɜ ɡɚɦɤɧɭɬɨɦ 
ɧɚɞɵɝɨɥɨɱɧɨɦ ɨɛɴёɦɟ. Ɋɚɛɨɬɚ ɬɨɩɥɢɜɧɨɣ 
ɚɩɩɚɪɚɬɭɪɵ ɫ ɛɟɡɞɪɟɧɚɠɧɵɦɢ ɮɨɪɫɭɧɤɚɦɢ 
ɩɪɢ ɝɢɞɪɚɜɥɢɱɟɫɤɨɦ ɡɚɤɥɢɧɢɜɚɧɢɢ ɦɨɠɟɬ 
ɩɪɢɜɟɫɬɢ ɤ ɚɜɚɪɢɣɧɨɣ ɫɢɬɭɚɰɢɢ Д4, 6Ж. 

ɋ ɰɟɥɶɸ ɭɫɬɪɚɧɟɧɢɹ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ 
ɡɚɤɥɢɧɢɜɚɧɢɹ ɛɵɥɨ ɩɪɟɞɥɨɠɟɧɨ ɬɟɯɧɢɱɟɫɤɨɟ 
ɪɟɲɟɧɢɟ, ɡɚɳɢɳɟɧɧɨɟ  ɚ.ɫ. № 1002650 Д12Ж. 
ɇɚ ɪɢɫɭɧɤɟ 4 ɚ  ɩɪɢɜɟɞɟɧ ɷɫɤɢɡ ɫɟɪɢɣɧɨɝɨ 
ɧɚɝɧɟɬɚɬɟɥɶɧɨɝɨ ɤɥɚɩɚɧɚ ɞɢɡɟɥɹ ɄɚɦȺɁ-740, 
ɫɨɫɬɨɹɳɟɝɨ ɢɡ ɫɟɞɥɚ 1 ɜ ɮɨɪɦɟ «ɛɨɱɤɢ» ɢ 
ɬɪɭɛɱɚɬɨɝɨ ɡɚɩɨɪɧɨɝɨ ɤɥɚɩɚɧɚ 2. ɇɚ ɪɟɠɢɦɚɯ 
ɫ ɩɪɨɩɭɫɤɨɦ ɩɨɞɚɱɢ ɫɟɪɢɣɧɵɣ ɤɥɚɩɚɧ 
ɩɪɢɜɨɞɢɬ ɤ ɪɟɡɤɨɦɭ ɩɨɜɵɲɟɧɢɸ ɞɚɜɥɟɧɢɹ ɜ 
ɤɨɥɩɚɤɟ ɮɨɪɫɭɧɤɢ (ɫɦ. ɪɢɫ. 3) ɢ ɜɵɯɨɞɭ ɟɟ ɢɡ 
ɫɬɪɨɹ. Ⱦɥɹ ɭɫɬɪɚɧɟɧɢɹ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ 
ɡɚɤɥɢɧɢɜɚɧɢɹ ɛɵɥɢ ɪɚɡɪɚɛɨɬɚɧɵ ɞɜɚ 
ɜɚɪɢɚɧɬɚ ɤɥɚɩɚɧɨɜ. ȼ ɩɟɪɜɨɦ ɜɚɪɢɚɧɬɟ ɜ 
ɫɟɞɥɟ ɜɵɩɨɥɧɟɧɨ ɜɟɪɬɢɤɚɥɶɧɨɟ ɨɬɜɟɪɫɬɢɟ 3 ɢ 
ɩɪɨɬɨɱɤɚ 4 (ɪɢɫ. 4 ɛ). ȼɵɫɨɬɚ С ɪɟɤɨɦɟɧɞɭɟɬɫɹ 
ɨɬ 3 ɞɨ 4 ɦɦ. ȼɨ ɜɬɨɪɨɦ ɜɚɪɢɚɧɬɟ ɫɟɞɥɨ 1 ɧɟ 
ɢɡɦɟɧɹɟɬɫɹ, ɚ ɢɡɦɟɧɹɟɬɫɹ ɤɨɧɫɬɪɭɤɰɢɹ 
ɤɥɚɩɚɧɚ 2. Ʉɚɧɚɥ 5 ɫɨɟɞɢɧɹɟɬɫɹ ɬɨɥɶɤɨ ɫ 
ɨɬɜɟɪɫɬɢɟɦ 6, ɚ ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ ɤɚɧɚɥ 8, 
ɞɢɚɦɟɬɪɨɦ 2 ɦɦ, ɫɨɟɞɢɧɹɟɬɫɹ ɫ 
ɤɨɪɪɟɤɬɢɪɭɸɳɢɦ ɨɬɜɟɪɫɬɢɟɦ 7 (ɪɢɫ. 4 ɜ). 
Ɋɚɡɝɟɪɦɟɬɢɡɚɰɢɹ ɤɥɚɩɚɧɚ ɧɟ ɞɨɥɠɧɚ 
ɢɡɦɟɧɹɬɶ ɫɤɨɪɨɫɬɧɭɸ ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ ɧɚɫɨɫɚ. 
Ʌɢɧɢɹ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ ɫɨɟɞɢɧɹɟɬɫɹ ɫ 
ɥɢɧɢɟɣ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ ɱɟɪɟɡ ɡɚɡɨɪ ɦɟɠɞɭ 
ɤɥɚɩɚɧɨɦ ɢ ɤɨɪɩɭɫɨɦ. ɉɪɨɯɨɞ ɜ ɡɚɡɨɪ 
ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɱɟɪɟɡ ɨɬɜɟɪɫɬɢɹ 3 ɢɥɢ 8.  
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Ɋɢɫ. 4. Ɋɚɡɥɢɱɧɵɟ ɤɨɧɫɬɪɭɤɬɨɪɫɤɢɟ ɪɟɲɟɧɢɹ ɧɚɝɧɟɬɚɬɟɥɶɧɨɝɨ ɤɥɚɩɚɧɚ 

 
ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ 

ɮɨɪɫɭɧɨɤ ɫ ɡɚɦɤɧɭɬɵɦ ɧɚɞɵɝɨɥɨɱɧɵɦ 
ɨɛɴɟɦɨɦ ɜ ɫɨɫɬɚɜɟ ɬɨɩɥɢɜɧɨɣ ɫɢɫɬɟɦɵ ɫ 
ɌɇȼȾ, ɨɫɧɚɳɟɧɧɵɦ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɦ 
ɧɚɝɧɟɬɚɬɟɥɶɧɵɦ ɤɥɚɩɚɧɨɦ (ɪɢɫ.1), ɩɪɨɜɟɞɟɧɵ 
ɜ ɥɚɛɨɪɚɬɨɪɢɢ «Ɍɨɩɥɢɜɧɚɹ ɚɩɩɚɪɚɬɭɪɚ» 
ɤɚɮɟɞɪɵ «Ɍɟɩɥɨɜɵɟ ɞɜɢɝɚɬɟɥɢ ɢ 
ɚɜɬɨɬɪɚɤɬɨɪɧɨɟ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ» 
ɋɢɛȺȾɂ.  

ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɧɚ ɱɚɫɬɨɬɚɯ 400 ɢ 1500 
ɦɢɧ-1 ɜɪɚɳɟɧɢɹ ɜɚɥɚ ɌɇȼȾ, ɤɨɝɞɚ 
ɩɪɟɤɪɚɳɚɟɬɫɹ ɩɨɞɚɱɚ ɬɨɩɥɢɜɚ, ɜ ɡɚɦɤɧɭɬɨɣ 
ɩɨɥɨɫɬɢ ɮɨɪɫɭɧɤɢ (ɜ ɫɥɭɱɚɟ, ɤɨɝɞɚ ɧɟ 

ɩɪɨɢɫɯɨɞɢɬ ɨɬɤɪɵɬɢɟ ɨɬɜɟɪɫɬɢɹ ɪɚɫɩɵɥɢɬɟɥɹ) 
ɦɨɠɟɬ ɩɪɨɢɫɯɨɞɢɬɶ ɪɨɫɬ ɞɚɜɥɟɧɢɹ, 
ɩɪɢɜɨɞɹɳɢɣ ɤ «ɝɢɞɪɚɜɥɢɱɟɫɤɨɦɭ 
ɡɚɤɥɢɧɢɜɚɧɢɸ» ɢɝɥɵ ɪɚɫɩɵɥɢɬɟɥɹ ɢ 
ɚɜɚɪɢɣɧɨɦɭ ɜɵɯɨɞɭ ɫɢɫɬɟɦɵ ɩɢɬɚɧɢɹ ɢɡ 
ɫɬɪɨɹ (ɪɢɫ. 5). ɉɪɢ ɪɚɛɨɬɟ ɧɚɫɨɫɚ ɫ ɨɩɵɬɧɵɦɢ 
ɤɥɚɩɚɧɚɦɢ ɧɚ ɚɜɚɪɢɣɧɵɯ ɪɟɠɢɦɚɯ ɞɚɜɥɟɧɢɟ ɜ 
ɩɨɥɨɫɬɢ ɮɨɪɫɭɧɤɢ ɧɟ ɩɪɟɜɵɲɚɟɬ ɪɚɛɨɱɢɯ 
ɡɧɚɱɟɧɢɣ (1,4 Ɇɉɚ). ȼɧɟɲɧɢɟ ɫɤɨɪɨɫɬɧɵɟ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɧɚɫɨɫɚ ɩɪɢ ɪɚɛɨɬɟ ɫ 
ɫɟɪɢɣɧɵɦɢ ɤɥɚɩɚɧɚɦɢ ɢ ɤɥɚɩɚɧɚɦɢ ɫ 
ɨɬɜɟɪɫɬɢɟɦ (ɫɦ. ɪɢɫ. 4 ɜ) ɧɟ ɢɡɦɟɧɢɥɢɫɶ (ɫɦ. 
ɪɢɫ.5). 

 
Ɋɢɫ. 5. ɂɡɦɟɧɟɧɢɟ ɰɢɤɥɨɜɨɣ ɩɨɞɚɱɢ ɬɨɩɥɢɜɚ (qɰ), ɨɫɬɚɬɨɱɧɨɝɨ ɞɚɜɥɟɧɢɹ  

ɜ ɤɨɥɩɚɤɟ ɮɨɪɫɭɧɤɢ (Ɋɤɨ) ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɜɚɥɚ ɧɚɫɨɫɚ (nɧ)  
ɩɪɢ ɪɚɛɨɬɟ ɧɚɫɨɫɚ ɫ ɧɚɝɧɟɬɚɬɟɥɶɧɵɦɢ ɤɥɚɩɚɧɚɦɢ ɪɚɡɥɢɱɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ  
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ɂɫɫɥɟɞɨɜɚɧɢɹ ɭɬɟɱɟɤ ɬɨɩɥɢɜɚ ɱɟɪɟɡ ɡɚɡɨɪ 
ɜ ɪɚɫɩɵɥɢɬɟɥɟ ɩɪɨɜɟɞɟɧɵ ɧɚ ɪɟɠɢɦɟ ɩɭɫɤɚ 
(ɩɪɢ ɱɚɫɬɨɬɟ ɜɪɚɳɟɧɢɹ ɜɚɥɚ ɌɇȼȾ 100 ɦɢɧ-1), 
ɤɨɝɞɚ ɭɬɟɱɤɢ ɢɦɟɸɬ ɦɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ. 
ɇɚ ɪɢɫɭɧɤɟ 6 ɩɨɤɚɡɚɧɨ ɢɡɦɟɧɟɧɢɟ ɰɢɤɥɨɜɨɣ 
ɩɨɞɚɱɢ ɬɨɩɥɢɜɚ (qɰ ) ɧɚ ɪɟɠɢɦɟ ɩɭɫɤɚ (ɩɪɢ 
ɱɚɫɬɨɬɟ ɜɪɚɳɟɧɢɹ ɜɚɥɚ ɌɇȼȾ 100 ɦɢɧ-1).  

ɂɫɩɵɬɵɜɚɥɢɫɶ ɤɨɦɩɥɟɤɬɵ ɮɨɪɫɭɧɨɤ ɫ 
ɞɢɚɦɟɬɪɚɥɶɧɵɦ ɡɚɡɨɪɨɦ ɜ ɪɚɫɩɵɥɢɬɟɥɟ ɨɬ 5 

ɞɨ 30 ɦɤɦ. ɋ ɭɜɟɥɢɱɟɧɢɟɦ ɡɚɡɨɪɨɜ ɜ 
ɫɟɪɢɣɧɵɯ ɮɨɪɫɭɧɤɚɯ ɧɚɛɥɸɞɚɥɨɫɶ 
ɡɧɚɱɢɬɟɥɶɧɨɟ ɫɧɢɠɟɧɢɟ ɰɢɤɥɨɜɨɣ ɩɨɞɚɱɢ qɰ 
ɢɡ-ɡɚ ɭɬɟɱɟɤ ɬɨɩɥɢɜɚ. Ɂɧɚɱɟɧɢɟ qɰ  ɫɧɢɡɢɥɨɫɶ 
ɨɬ 150 ɞɨ 110 ɦɦ3 ɡɚ ɰɢɤɥ (ɫɧɢɠɟɧɢɟ qɰ ɨɤɨɥɨ 
30 %). ɉɪɢ ɢɫɩɵɬɚɧɢɢ ɫ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɦɢ 
ɛɟɡɞɪɟɧɚɠɧɵɦɢ ɮɨɪɫɭɧɤɚɦɢ ɡɧɚɱɟɧɢɟ qɰ 
ɫɭɳɟɫɬɜɟɧɧɨ ɧɟ ɢɡɦɟɧɢɥɨɫɶ (ɨɤɨɥɨ 3%). 

 
 

Ɋɢɫ. 6. ɂɡɦɟɧɟɧɢɟ ɰɢɤɥɨɜɨɣ ɩɨɞɚɱɢ ɬɨɩɥɢɜɚ ɧɚ ɪɟɠɢɦɟ ɩɭɫɤɚ 
ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɞɢɚɦɟɬɪɚɥɶɧɨɝɨ ɡɚɡɨɪɚ ɦɟɠɞɭ ɢɝɥɨɣ ɢ ɤɨɪɩɭɫɨɦ ɪɚɫɩɵɥɢɬɟɥɹ 

 

ɂɡ ɚɧɚɥɢɡɚ ɪɢɫɭɧɤɚ 6 ɫɥɟɞɭɟɬ, ɱɬɨ 
ɮɨɪɫɭɧɤɢ ɫ ɡɚɦɤɧɭɬɵɦ ɨɛɴɟɦɨɦ ɧɚɞ ɢɝɥɨɣ 
ɨɛɥɚɞɚɸɬ ɫɚɦɨɪɟ-ɝɭɥɢɪɨɜɚɧɢɟɦ ɰɢɤɥɨɜɨɣ 
ɩɨɞɚɱɢ ɬɨɩɥɢɜɚ. Ɇɟɧɶɲɚɹ «ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ» 
ɤ ɪɨɫɬɭ ɡɚɡɨɪɚ ɨɩɵɬɧɵɯ ɮɨɪɫɭɧɨɤ ɩɨɡɜɨɥɢɬ 
ɩɨɜɵɫɢɬɶ ɧɚɱɚɥɶɧɵɣ ɡɚɡɨɪ ɜ ɪɚɫɩɵɥɢɬɟɥɟ ɞɨ 4 
– 6 ɦɤɦ (ɜɦɟɫɬɨ 2 – 4 ɦɤɦ), ɱɬɨ ɭɜɟɥɢɱɢɬ 
ɩɨɞɜɢɠɧɨɫɬɶ ɢɝɥɵ, ɭɦɟɧɶɲɢɬ ɱɢɫɥɨ ɨɬɤɚɡɨɜ ɜ 
ɪɟɡɭɥɶɬɚɬɟ ɟɟ ɡɚɜɢɫɚɧɢɹ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɭɫɬɚɧɨɜɥɟɧɚ 
ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɶ ɢ ɜɨɡɦɨɠɧɨɫɬɶ 
ɦɨɞɟɪɧɢɡɚɰɢɢ ɬɨɩɥɢɜɧɨɣ ɚɩɩɚɪɚɬɭɪɵ ɞɢɡɟɥɹ 
ɫ ɩɥɭɧɠɟɪɧɵɦ ɬɨɩɥɢɜɧɵɦ ɧɚɫɨɫɨɦ ɜɵɫɨɤɨɝɨ 
ɞɚɜɥɟɧɢɹ (ɌɇȼȾ) ɩɭɬёɦ ɪɟɰɢɪɤɭɥɹɰɢɢ ɭɬɟɱɟɤ 
ɬɨɩɥɢɜɚ ɢɡ ɩɥɭɧɠɟɪɧɵɯ ɩɚɪ ɢ ɮɨɪɫɭɧɨɤ 
ɨɛɪɚɬɧɨ ɜ ɥɢɧɢɸ ɧɢɡɤɨɝɨ ɢ ɜɵɫɨɤɨɝɨ 
ɞɚɜɥɟɧɢɹ. ɇɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɞɟɧɢɟ 
ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɬɟɨɪɟɬɢɱɟɫɤɢɯ ɢ 
ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɞɥɹ 
ɨɩɪɟɞɟɥɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɨ-ɞɨɩɭɫɬɢɦɨɝɨ 
ɪɟɫɭɪɫɚ ɬɨɩɥɢɜɧɨɝɨ ɧɚɫɨɫɚ ɢ ɮɨɪɫɭɧɨɤ ɩɨ 
ɢɡɧɨɫɭ ɩɥɭɧɠɟɪɧɵɯ ɩɚɪ ɢ ɪɚɫɩɵɥɢɬɟɥɟɣ. 

ȼɵɜɨɞɵ ɢ ɩɪɟɞɥɨɠɟɧɢя: 
1. ȼ ɪɟɡɭɥɶɬɚɬɟ ɬɟɨɪɟɬɢɱɟɫɤɢɯ ɢ 

ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ 
ɩɨɞɬɜɟɪɠɞɟɧɚ ɜɨɡɦɨɠɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

ɬɨɩɥɢɜɧɨɣ ɚɩɩɚɪɚɬɭɪɵ ɞɢɡɟɥɹ ɫ ɪɟɰɢɪɤɭɥɹɰɢɟɣ 
ɭɬɟɱɟɤ ɬɨɩɥɢɜɚ ɢɡ ɮɨɪɫɭɧɨɤ, ɚ ɬɚɤɠɟ 
ɩɪɨɜɟɞɟɧɢɹ ɢɫɫɥɟɞɨɜɚɧɢɹ ɪɚɫɱɟɬɧɵɦ ɩɭɬɟɦ. 

2. ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɦɢ ɢɫɫɥɟɞɨɜɚɧɢɹɦɢ 
ɩɨɞɬɜɟɪɠɞɟɧɚ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɩɪɢɦɟɧɟɧɢɹ  
ɦɨɞɟɪɧɢɡɢɪɨɜɚɧɧɨɝɨ ɧɚɝɧɟɬɚɬɟɥɶɧɨɝɨ 
ɤɥɚɩɚɧɚ ɌɇȼȾ, ɤɨɧɫɬɪɭɤɰɢɹ ɤɨɬɨɪɨɝɨ 
ɫɩɨɫɨɛɧɚ ɭɫɬɪɚɧɹɬɶ ɜɨɡɦɨɠɧɨɟ 
«ɝɢɞɪɚɜɥɢɱɟɫɤɨɟ ɡɚɤɥɢɧɢɜɚɧɢɟ» ɢɝɥɵ, 
ɩɪɢɜɨɞɹɳɟɟ ɤ ɨɬɤɚɡɭ ɜ ɪɚɛɨɬɟ ɬɨɩɥɢɜɧɨɣ 
ɚɩɩɚɪɚɬɭɪɵ. 

3. ɂɫɩɵɬɚɧɢɹ ɩɨɤɚɡɚɥɢ ɫɬɚɛɢɥɶɧɨɫɬɶ ɩɨɞɚɱɢ 
ɬɨɩɥɢɜɚ ɮɨɪɫɭɧɤɚɦɢ ɫ ɡɚɦɤɧɭɬɵɦ ɧɚɞɵɝɨɥɶɧɵɦ 
ɨɛɴёɦɨɦ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɞɢɚɦɟɬɪɚɥɶɧɨɝɨ 
ɡɚɡɨɪɚ ɜ ɪɚɫɩɵɥɢɬɟɥɹɯ ɞɨ 20 ɦɤɦ. 

4. Ɍɪɟɛɭɸɬɫɹ ɞɚɥɶɧɟɣɲɢɟ ɢɫɫɥɟɞɨɜɚɧɢɹ 
ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ 
ɞɪɟɧɚɠɧɵɯ ɤɚɧɚɥɨɜ ɫɟɤɰɢɢ ɌɇȼȾ, ɢɫɯɨɞɹ ɢɡ 
ɭɫɥɨɜɢɹ ɨɩɬɢɦɢɡɚɰɢɢ ɭɬɟɱɟɤ ɞɥɹ ɫɨɯɪɚɧɟɧɢɹ 
ɞɨɫɬɚɬɨɱɧɨɣ ɫɦɚɡɤɢ ɩɥɭɧɠɟɪɧɨɣ ɩɚɪɵ 
ɬɨɩɥɢɜɨɦ. 

5. ɇɟɨɛɯɨɞɢɦɵ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ 
ɢɫɫɥɟɞɨɜɚɧɢɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ 
ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɪɟɫɭɪɫɚ ɬɨɩɥɢɜɧɨɝɨ ɧɚɫɨɫɚ ɢ 
ɮɨɪɫɭɧɨɤ ɩɨ ɢɡɧɨɫɭ ɩɥɭɧɠɟɪɧɵɯ ɩɚɪ ɢ 
ɪɚɫɩɵɥɢɬɟɥɟɣ. 
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AЛЬЭЫКМЭ. TСОorОЭТМКХ КnН ОбpОrТmОnЭКХ 

ТnvОsЭТРКЭТon oП НТОsОХ poаОr sвsЭОm аТЭС rОМТrМЮХКЭТnР 
ПЮОХ ХОКФs СКvО ЛООn СОХН. MОЭСoН oП МКХМЮХКЭТnР ПЮОХ 
ХОКФs НОpОnНТnР on ЭСО аОКr oП sprКв noггХОs Тs 
sСoаn. TСО КЛТХТЭв Эo prОsОrvО ЭСО sЭКЛТХТЭв oП НТОsОХ 
ПЮОХ ОqЮТpmОnЭ pКrКmОЭОrs НЮrТnР МonЭТnЮoЮs 
opОrКЭТon СКs ЛООn provОН. TСО ЭОsЭ rОsЮХЭs oП ЭСО ПЮОХ 
ОqЮТpmОnЭ аТЭС noггХОs СКvТnР К МХosОН voХЮmО КЛovО 
ЭСО nООНХО КrО РТvОn. TСО КЮЭСors noЭОН Кn ТnМrОКsО 
sЭКЛТХТЭв oП ЭСО ОбpОrТmОnЭКХ ПЮОХ ОqЮТpmОnЭ 
pКrКmОЭОrs, rОНЮМТnР spОМТПТМ ПЮОХ МonsЮmpЭТon КnН 
smoФО ОбСКЮsЭ РКs. 

 
KОваШЫНЬ: ПЮОХ ОqЮТpmОnЭ, НОХТvОrв vКХvО, ПЮОХ 

ХОКФs, МвМХТМ pТЭМС, spОМТПТМ ПЮОХ МonsЮmpЭТon, smoФО. 
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