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ɊȿɎȿɊȺɌ 

 

ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɩɨ ɬɟɦɟ «Ɇɟɬɨɞɵ ɫɧɢɠɟɧɢɹ 

ɬɟɩɥɨɜɵɯ ɩɨɬɟɪɶ ɦɚɝɢɫɬɪɚɥɶɧɵɯ, ɜɧɭɬɪɢɩɪɨɦɵɫɥɨɜɵɯ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 

ɬɪɭɛɨɩɪɨɜɨɞɨɜ» ɫɨɞɟɪɠɢɬ 80 ɫɬɪɚɧɢɰɵ ɬɟɤɫɬɨɜɨɝɨ ɞɨɤɭɦɟɧɬɚ, ɢ ɝɪɚɮɢɱɟɫɤɢɣ 

ɦɚɬɟɪɢɚɥ ɧɚ 4 ɥɢɫɬɚɯ. 

ɐɟɥɶ ɪɚɛɨɬɵ – ɨɡɧɚɤɨɦɢɬɶɫɹ ɫ ɩɟɪɟɱɧɟɦ ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, 

ɜɵɩɨɥɧɢɬɶ ɪɚɫɱɟɬ ɬɨɥɳɢɧɵ ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ.  

Ɂɚɞɚɱɢ: 

 ɢɡɭɱɢɬɶ ɨɫɨɛɟɧɧɨɫɬɢ ɩɟɪɟɤɚɱɤɢ ɧɟɮɬɢ ɜ ɫɟɜɟɪɧɵɯ ɪɟɝɢɨɧɚɯ; 

 ɩɪɨɜɟɫɬɢ ɚɧɚɥɢɡ ɩɪɢɦɟɧɟɧɢɹ ɩɟɱɟɣ ɩɨɞɨɝɪɟɜɚ; 

 ɪɚɫɫɦɨɬɪɟɬɶ ɨɫɧɨɜɧɵɟ ɜɢɞɵ ɩɪɢɦɟɧɹɟɦɨɣ ɬɟɩɥɨɢɡɨɥɹɰɢɢ; 

 ɩɪɨɜɟɫɬɢ ɫɪɚɜɧɢɬɟɥɶɧɵɣ ɚɧɚɥɢɡ ɬɟɩɥɨɢɡɨɥɢɪɭɸɳɢɯ ɦɚɬɟɪɢɚɥɨɜ ɫ 

ɬɟɯɧɢɱɟɫɤɨɣ ɢ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɫɬɨɪɨɧ. 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɞɟɥɚɧɧɨɣ ɪɚɛɨɬɵ ɛɵɥɨ ɩɪɨɢɡɜɟɞɟɧɨ ɷɤɨɧɨɦɢɱɟɫɤɨɟ 

ɨɛɨɫɧɨɜɚɧɢɟ ɪɟɲɟɧɢɹ ɩɨ ɜɵɛɨɪɭ ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ, ɛɵɥɚ 

ɪɚɫɫɱɢɬɚɧɚ ɬɨɥɳɢɧɚ ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ, ɩɪɨɢɡɜɟɞɟɧ 

ɫɪɚɜɧɢɬɟɥɶɧɵɣ ɚɧɚɥɢɡ ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɩɨ ɫɬɨɢɦɨɫɬɢ. 

ɂɬɨɝ ɪɚɛɨɬɵ: ɪɚɫɱɟɬ ɬɨɥɳɢɧɵ ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ, 

ɨɩɪɟɞɟɥɟɧɵ ɡɚɬɪɚɬɵ ɧɚ ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɵɣ ɦɚɬɟɪɢɚɥ ɢ ɜɵɩɨɥɧɟɧɨ ɫɪɚɜɧɟɧɢɟ 

ɩɨ ɫɬɨɢɦɨɫɬɢ. 
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ȼȼȿȾȿɇɂȿ 

 

Ɍɪɚɧɫɩɨɪɬɢɪɨɜɤɚ ɧɟɮɬɢ ɫ ɜɵɫɨɤɢɦ ɫɨɞɟɪɠɚɧɢɟɦ ɩɚɪɚɮɢɧɚ ɜ ɭɫɥɨɜɢɹɯ 

ɯɨɥɨɞɧɨɝɨ ɤɥɢɦɚɬɚ ɫɨɡɞɚёɬ ɛɨɥɶɲɢɟ ɩɪɨɛɥɟɦɵ ɢɡ-ɡɚ ɜɵɫɨɤɨɣ ɜɹɡɤɨɫɬɢ ɧɟɮɬɢ. 

Ɉɞɧɢɦ ɢɡ ɫɩɨɫɨɛɨɜ ɫɧɢɠɟɧɢɹ ɜɹɡɤɨɫɬɢ ɹɜɥɹɟɬɫɹ ɧɚɝɪɟɜ ɧɟɮɬɢ ɞɨ 50 °ɋ. Ɉɞɧɚɤɨ 

ɩɪɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɟ ɩɨ ɧɟɮɬɟɩɪɨɜɨɞɭ, ɜɫɥɟɞɫɬɜɢɟ ɬɟɩɥɨɜɵɯ ɩɨɬɟɪɶ ɜ 

ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ, ɬɟɦɩɟɪɚɬɭɪɚ ɧɟɮɬɢ ɫɧɢɡɢɬɫɹ, ɟё ɜɹɡɤɨɫɬɶ ɜɨɡɪɚɫɬёɬ, ɱɬɨ 

ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɭɜɟɥɢɱɟɧɢɸ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɩɨɬɟɪɶ ɩɨ ɞɥɢɧɟ ɧɟɮɬɟɩɪɨɜɨɞɚ. 

Ɍɟɩɥɨɢɡɨɥɹɰɢɹ ɬɪɭɛɨɩɪɨɜɨɞɚ – ɩɨ ɫɭɬɢ, ɬɚ ɠɟ ɢɡɨɥɹɰɢɹ, ɧɨ ɟɟ 

ɨɬɥɢɱɢɬɟɥɶɧɚɹ ɨɫɨɛɟɧɧɨɫɬɶ, ɫɩɨɫɨɛɧɨɫɬɶ ɧɟ ɩɪɨɩɭɫɤɚɬɶ ɬɟɩɥɨ ɨɬ ɫɬɟɧɤɢ ɬɪɭɛɵ 

ɜ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ. ȼ ɨɬɥɢɱɢɟ ɨɬ ɨɛɵɱɧɨɣ ɢɡɨɥɹɰɢɢ, ɬɟɩɥɨɢɡɨɥɹɰɢɹ ɫɨɫɬɨɢɬ 

ɢɡ ɜɵɫɨɤɨɷɮɮɟɤɬɢɜɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɨɛɥɚɞɚɸɳɢɯ ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɵɦɢ 

ɫɜɨɣɫɬɜɚɦɢ.  

Ɍɟɩɥɨɢɡɨɥɹɰɢɹ ɧɟɮɬɟɩɪɨɜɨɞɨɜ ɞɨɥɠɧɚ ɜɵɩɨɥɧɹɬɶ ɪɹɞ ɮɭɧɤɰɢɣ:  

 ɭɦɟɧɶɲɟɧɢɟ ɩɥɨɬɧɨɫɬɢ ɧɟɮɬɢ ɞɨ ɧɨɪɦɚɬɢɜɧɵɯ ɜɟɥɢɱɢɧ;  

 ɫɬɚɛɢɥɢɡɚɰɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɧɟɮɬɢ ɜ ɬɪɭɛɨɩɪɨɜɨɞɟ;  

 ɜɵɩɨɥɧɟɧɢɟ ɜɫɟɯ ɫɜɨɣɫɬɜ ɱɬɨ ɢ ɨɛɵɱɧɚɹ ɢɡɨɥɹɰɢɹ.  

ɍ ɧɟɮɬɢ ɫ ɫɟɜɟɪɧɵɯ ɦɟɫɬɨɪɨɠɞɟɧɢɣ ɨɱɟɧɶ ɛɨɥɶɲɚɹ ɜɹɡɤɨɫɬɶ ɢ, 

ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɪɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɟ ɟɟ ɧɟɨɛɯɨɞɢɦɨ ɧɚɝɪɟɜɚɬɶ ɞɨ +60 ɝɪɚɞɭɫɨɜ, 

ɩɨɷɬɨɦɭ ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɧɟɮɬɟɩɪɨɜɨɞɚ ɩɪɢɦɟɧɹɸɬɫɹ ɬɪɭɛɵ ɫ 

ɞɨɩɨɥɧɢɬɟɥɶɧɵɦ ɬɟɩɥɨɢɡɨɥɢɪɭɸɳɢɦ ɩɨɤɪɵɬɢɟɦ. 

ɐɟɥɶ ɪɚɛɨɬɵ – ɨɡɧɚɤɨɦɢɬɶɫɹ ɫ ɩɟɪɟɱɧɟɦ ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, 

ɜɵɩɨɥɧɢɬɶ ɪɚɫɱɟɬ ɬɨɥɳɢɧɵ ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ.  

Ɂɚɞɚɱɢ: 

 ɢɡɭɱɢɬɶ ɨɫɨɛɟɧɧɨɫɬɢ ɩɟɪɟɤɚɱɤɢ ɧɟɮɬɢ ɜ ɫɟɜɟɪɧɵɯ ɪɟɝɢɨɧɚɯ; 

 ɩɪɨɜɟɫɬɢ ɚɧɚɥɢɡ ɩɪɢɦɟɧɟɧɢɹ ɩɟɱɟɣ ɩɨɞɨɝɪɟɜɚ; 

 ɪɚɫɫɦɨɬɪɟɬɶ ɨɫɧɨɜɧɵɟ ɜɢɞɵ ɩɪɢɦɟɧɹɟɦɨɣ ɬɟɩɥɨɢɡɨɥɹɰɢɢ; 

 ɩɪɨɜɟɫɬɢ ɫɪɚɜɧɢɬɟɥɶɧɵɣ ɚɧɚɥɢɡ ɬɟɩɥɨɢɡɨɥɢɪɭɸɳɢɯ ɦɚɬɟɪɢɚɥɨɜ ɫ 

ɬɟɯɧɢɱɟɫɤɨɣ ɢ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɫɬɨɪɨɧ. 
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1 Ɉɫɨɛɟɧɧɨɫɬɢ ɩɟɪɟɤɚɱɤɢ ɧɟɮɬɢ ɜ ɫɟɜɟɪɧɵɯ ɪɟɝɢɨɧɚɯ  

 

ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɨɞɟɪɠɚɧɢɹ ɜɵɫɨɤɨɦɨɥɟɤɭɥɹɪɧɵɯ ɫɨɟɞɢɧɟɧɢɣ ɧɟɮɬɶ 

ɦɨɠɟɬ ɢɦɟɬɶ ɤɚɤ ɦɚɥɭɸ ɜɹɡɤɨɫɬɶ, ɩɨ ɫɜɨɟɦɭ ɬɟɱɟɧɢɸ ɧɚɩɨɦɢɧɚɸɳɭɸ 

ɞɢɡɟɥɶɧɨɟ ɬɨɩɥɢɜɨ, ɬɚɤ ɢ ɨɱɟɧɶ ɜɹɡɤɭɸ ɮɨɪɦɭ, ɤɚɤ ɝɭɫɬɨɣ ɫɢɪɨɩ. 

Ⱦɟɫɹɬɢɥɟɬɢɹɦɢ ɧɟɮɬɹɧɢɤɢ ɩɪɟɞɩɨɱɢɬɚɥɢ ɞɨɛɵɜɚɬɶ ɦɚɥɨɜɹɡɤɭɸ ɧɟɮɬɶ. Ɉɞɧɚɤɨ 

ɤ ɧɚɫɬɨɹɳɟɦɭ ɜɪɟɦɟɧɢ ɫɥɨɠɢɥɚɫɶ ɫɢɬɭɚɰɢɹ, ɤɨɝɞɚ ɜ ɫɬɪɭɤɬɭɪɟ ɡɚɩɚɫɨɜ 

ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɪɟɡɤɨ ɜɨɡɪɨɫɥɚ ɞɨɥɹ ɢɦɟɧɧɨ ɜɹɡɤɢɯ ɫɨɪɬɨɜ.  

Ɇɟɫɬɨɪɨɠɞɟɧɢɹ ɜɹɡɤɨɣ ɧɟɮɬɢ ɪɚɫɩɨɥɨɠɟɧɵ ɜ Ʉɚɧɚɞɟ, ɋɒȺ, ȼɟɧɟɫɭɷɥɟ, 

Ʉɢɬɚɟ ɢ ɞɪɭɝɢɯ ɫɬɪɚɧɚɯ, ɚ ɬɚɤɠɟ ɜ Ɋɨɫɫɢɢ. ȼɹɡɤɚɹ ɧɟɮɬɶ ɫɨɡɞɚёɬ ɰɟɥɵɣ ɪɹɞ 

ɩɪɨɛɥɟɦ ɤɚɤ ɧɚ ɫɬɚɞɢɢ ɟё ɞɨɛɵɱɢ, ɩɨɞɝɨɬɨɜɤɢ ɤ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɟ, ɬɚɤ ɢ ɩɪɢ 

ɩɟɪɟɤɚɱɤɟ ɩɨ ɬɪɭɛɨɩɪɨɜɨɞɚɦ. ɋɚɦɚɹ ɝɥɚɜɧɚɹ — ɷɬɨ ɪɨɫɬ ɟё ɜɹɡɤɨɫɬɢ ɩɪɢ 

ɫɧɢɠɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪ. Ɉɧɚ ɡɚɝɭɫɬɟɜɚɟɬ ɢ ɩɪɨɰɟɫɫ ɟё ɩɪɨɞɜɢɠɟɧɢɹ ɩɨ ɬɪɭɛɚɦ 

ɫɬɚɧɨɜɢɬɫɹ ɤɪɚɣɧɟ ɫɥɨɠɧɵɦ, ɷɧɟɪɝɨɡɚɬɪɚɬɧɵɦ, ɚ ɢɧɨɝɞɚ ɢ ɜɨɨɛɳɟ 

ɧɟɜɨɡɦɨɠɧɵɦ. ɉɨɷɬɨɦɭ ɫɩɟɰɢɚɥɢɫɬɵ ɜɫɟɝɨ ɦɢɪɚ ɢɳɭɬ ɫɩɨɫɨɛɵ ɛɨɥɟɟ 

ɷɮɮɟɤɬɢɜɧɨɣ ɩɟɪɟɤɚɱɤɢ ɜɵɫɨɤɨɜɹɡɤɨɣ ɧɟɮɬɢ. 

ɋɚɦɵɣ ɥɨɝɢɱɧɵɣ ɢ ɩɨɧɹɬɧɵɣ ɫɩɨɫɨɛ — ɷɬɨ ɩɨɜɵɲɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ 

ɧɟɮɬɢ. ɋɱɢɬɚɟɬɫɹ, ɱɬɨ ɫɨɞɟɪɠɚɳɢɟɫɹ ɜ ɧɟɮɬɢ ɩɚɪɚɮɢɧɵ ɩɪɢ ɩɨɧɢɠɟɧɢɢ 

ɬɟɦɩɟɪɚɬɭɪɵ ɮɨɪɦɢɪɭɸɬ ɤɪɢɫɬɚɥɥɢɱɟɫɤɢɟ ɫɬɪɭɤɬɭɪɵ, ɤɨɬɨɪɵɟ ɢ ɩɨɜɵɲɚɸɬ ɟё 

ɜɹɡɤɨɫɬɶ. ȼ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɩɪɢ ɩɨɜɵɲɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ ɷɬɢ ɫɬɪɭɤɬɭɪɵ 

ɪɚɡɪɭɲɚɸɬɫɹ ɢ ɜɹɡɤɨɫɬɶ ɧɟɮɬɢ ɩɚɞɚɟɬ, ɨɧɚ ɫɬɚɧɨɜɢɬɫɹ ɛɨɥɟɟ ɬɟɤɭɱɟɣ [1]. 

 

2 ɉɟɱɢ ɩɨɞɨɝɪɟɜɚ 

  

Ɉɞɧɢɦ ɢɡ ɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɯ ɫɩɨɫɨɛɨɜ ɩɟɪɟɤɚɱɤɢ ɜɵɫɨɤɨɜɹɡɤɢɯ ɢ 

ɜɵɫɨɤɨɡɚɫɬɵɜɚɸɳɢɯ ɧɟɮɬɟɣ ɢ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɹɜɥɹɟɬɫɹ ɬɚɤ ɧɚɡɵɜɚɟɦɚɹ 

ɝɨɪɹɱɚɹ ɩɟɪɟɤɚɱɤɚ, ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɳɚɹ ɩɟɪɢɨɞɢɱɟɫɤɢɣ ɧɚɝɪɟɜ ɠɢɞɤɨɫɬɢ ɩɨ 

ɦɟɪɟ ɟɟ ɨɫɬɵɜɚɧɢɹ ɜ ɬɪɭɛɨɩɪɨɜɨɞɟ. Ⱦɥɹ ɷɬɨɝɨ ɢɫɩɨɥɶɡɭɸɬɫɹ ɩɟɱɢ ɩɨɞɨɝɪɟɜɚ, 

ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɟ ɤɚɤ ɧɚ ɧɟɮɬɟɩɟɪɟɤɚɱɢɜɚɸɳɢɯ ɫɬɚɧɰɢɹɯ, ɬɚɤ ɢ ɧɚ 

ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɩɭɧɤɬɚɯ ɩɨɞɨɝɪɟɜɚ ɧɟɮɬɢ (ɉɉɇ) [2]. 
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2.1 ɉɪɢɧɰɢɩɢɚɥɶɧɵɟ ɫɯɟɦɵ ɜɨɡɦɨɠɧɨɝɨ ɪɚɡɦɟɳɟɧɢɹ ɩɟɱɟɣ 

ɩɨɞɨɝɪɟɜɚ ɜ ɨɛɜɹɡɤɟ ɧɟɮɬɟɩɟɪɟɤɚɱɢɜɚɸɳɢɯ ɫɬɚɧɰɢɣ 

 

ɇɚ ɇɉɋ ɛɟɡ ɪɟɡɟɪɜɭɚɪɧɨɝɨ ɩɚɪɤɚ ɧɚ ɪɢɫɭɧɤɟ 1 ɩɟɱɢ ɩɨɞɨɝɪɟɜɚ 1 ɦɨɝɭɬ 

ɪɚɡɦɟɳɚɬɶɫɹ ɤɚɤ ɞɨ ɨɫɧɨɜɧɨɣ ɧɚɫɨɫɧɨɣ, ɬɚɤ ɢ ɩɨɫɥɟ ɧɟɟ. ɉɟɪɜɵɣ ɜɚɪɢɚɧɬ 

ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɫɥɭɱɚɟ, ɟɫɥɢ ɜɹɡɤɨɫɬɶ ɩɟɪɟɤɚɱɢɜɚɟɦɨɣ ɧɟɮɬɢ ɧɚ ɜɯɨɞɟ ɜ ɇɉɋ 

ɫɥɢɲɤɨɦ ɜɟɥɢɤɚ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɭɯɭɞɲɟɧɢɸ ɩɚɪɚɦɟɬɪɨɜ ɪɚɛɨɬɵ ɨɫɧɨɜɧɵɯ 

(ɦɚɝɢɫɬɪɚɥɶɧɵɯ) ɧɚɫɨɫɨɜ. ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɩɨɞɨɝɪɟɜ ɧɚ ɜɯɨɞɟ ɜ ɇɉɋ ɩɨɡɜɨɥɹɟɬ 

ɭɜɟɥɢɱɢɬɶ ɢɯ ɧɚɩɨɪ, ɩɨɞɚɱɭ ɢ ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɥɟɡɧɨɝɨ ɞɟɣɫɬɜɢɹ. ɇɟɞɨɫɬɚɬɤɨɦ 

ɞɚɧɧɨɝɨ ɜɚɪɢɚɧɬɚ ɹɜɥɹɟɬɫɹ ɭɦɟɧɶɲɟɧɢɟ ɩɨɞɩɨɪɚ ɨɫɧɨɜɧɨɣ ɧɚɫɨɫɧɨɣ. 

ȼɬɨɪɨɣ ɜɚɪɢɚɧɬ ɛɨɥɟɟ ɩɪɟɞɩɨɱɬɢɬɟɥɟɧ ɩɪɢ ɜɵɫɨɤɨɣ ɬɟɦɩɟɪɚɬɭɪɟ ɧɟɮɬɢ ɧɚ 

ɜɯɨɞɟ ɜ ɇɉɋ, ɤɨɝɞɚ ɩɚɪɚɦɟɬɪɵ ɪɚɛɨɬɵ ɧɚɫɨɫɨɜ ɧɟ ɭɯɭɞɲɚɸɬɫɹ. ɉɨɷɬɨɦɭ ɱɬɨ­ɛɵ 

ɧɟ ɫɨɡɞɚɜɚɬɶ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɧɚ ɫɬɨɪɨɧɟ 

ɜɫɚɫɵɜɚɧɢɹ ɧɚɫɨɫɨɜ, ɩɟɱɢ ɩɨɞɨɝɪɟɜɚ ɪɚɡɦɟɳɚɸɬ ɩɨɫɥɟ ɨɫɧɨɜɧɨɣ ɧɚɫɨɫɧɨɣ. 

ɇɚ ɇɉɋ ɫ ɪɟɡɟɪɜɭɚɪɧɵɦ ɩɚɪɤɨɦ ɩɟɱɢ ɩɨɞɨɝɪɟɜɚ ɪɚɡɦɟɳɚɸɬ ɢ ɞɨ 

ɧɚɫɨɫɧɵɯ, ɢ ɩɨɫɥɟ ɧɢɯ. ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɩɟɱɢ ɩɨɞɨɝɪɟɜɚ, ɪɚɫɩɨɥɚɝɚɟɦɵɟ ɧɚ 

ɜɯɨɞɟ ɜ ɇɉɋ, ɫɥɭɠɚɬ ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɧɚɝɪɟɬɶ ɧɟɮɬɶ, ɩɨɫɬɭɩɚɸɳɭɸ ɜ 

ɪɟɡɟɪɜɭɚɪɧɵɣ ɩɚɪɤ, ɞɨ ɬɚɤɨɣ ɬɟɦɩɟɪɚɬɭɪɵ, ɤɨɬɨɪɚɹ ɞɚɠɟ ɩɨɫɥɟ ɨɫɬɵɜɚɧɢɹ 

ɧɟɮɬɢ ɜ ɪɟɡɟɪɜɭɚɪɚɯ ɨɛɟɫɩɟɱɢɬ ɛɟɫɤɚɜɢɬɚɰɢɨɧɧɭɸ ɪɚɛɨɬɭ ɩɨɞɩɨɪɧɵɯ ɧɚɫɨɫɨɜ. 

ɉɟɱɢ, ɪɚɫɩɨɥɚɝɚɟɦɵɟ ɩɨɫɥɟ ɨɫɧɨɜɧɨɣ ɧɚɫɨɫɧɨɣ, ɨɛɟɫɩɟɱɢɜɚɸɬ ɧɚɝɪɟɜ ɧɟɮɬɢ ɞɨ 

ɬɟɦɩɟɪɚɬɭɪɵ, ɨɛɟɫɩɟɱɢɜɚɸɳɟɣ ɨɩɬɢɦɚɥɶɧɵɟ ɭɫɥɨɜɢɹ ɟɟ ɩɟɪɟɤɚɱɤɢ ɧɚ ɞɚɧɧɨɦ 

ɩɟɪɟɝɨɧɟ ɦɟɠɞɭ ɇɉɋ. 

ɉɪɢ «ɝɨɪɹɱɟɣ» ɩɟɪɟɤɚɱɤɟ ɜɵɫɨɤɨɜɹɡɤɢɯ ɢ ɜɵɫɨɤɨɡɚɫɬɵɜɚɸɳɢɯ ɧɟɮɬɟɣ, ɜ 

ɨɫɧɨɜɧɨɦ, ɢɫɩɨɥɶɡɭɸɬɫɹ ɩɟɱɢ ɩɨɞɨɝɪɟɜɚ Ƚ9ɉɈ2ȼ ɢ ɉɌȻ-10 [2]. 
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Ɋɢɫɭɧɨɤ 1 – ɉɪɢɧɰɢɩɢɚɥɶɧɵɟ ɫɯɟɦɵ ɪɚɡɦɟɳɟɧɢɹ ɩɟɱɟɣ ɩɨɞɨɝɪɟɜɚ ɜ 
ɨɛɜɹɡɤɟ ɇɉɋ 

ɚ, ɛ – ɇɉɋ ɛɟɡ ɪɟɡɟɪɜɭɚɪɧɨɝɨ ɩɚɪɤɚ; ɜ – ɇɉɋ ɫ ɪɟɡɟɪɜɭɚɪɧɵɦ ɩɚɪɤɨɦ; 1 – 
ɩɟɱɢ ɩɨɞɨɝɪɟɜɚ; 2 – ɨɫɧɨɜɧɚɹ ɧɚɫɨɫɧɚɹ; 3 – ɪɟɡɟɪɜɭɚɪɧɵɣ ɩɚɪɤ; 4 – ɩɨɞɩɨɪɧɚɹ 

ɧɚɫɨɫɧɚɹ 
 

2.2 ɉɟɱɶ Ƚ9ɉ02ȼ 

 

Ɇɚɪɤɚ ɩɟɱɢ ɨɡɧɚɱɚɟɬ: Ƚ - ɜɟɪɯɧɢɣ ɨɬɜɨɞ ɝɚɡɨɜ ɫɝɨɪɚɧɢɹ: 9 - ɩɪɢɦɟɪɧɚɹ 

ɞɥɢɧɚ ɩɟɱɢ ɜ ɦɟɬɪɚɯ; ɉ - ɩɥɚɦɟɧɧɨɟ ɝɨɪɟɧɢɟ; Ɉ - ɨɛɴɟɦɧɨ-ɧɚɫɬɢɥɶɧɵɣ ɫɩɨɫɨɛ 

ɫɠɢɝɚɧɢɹ ɬɨɩɥɢɜɚ; 2 - ɞɜɟ ɤɚɦɟɪɵ ɪɚɞɢɚɰɢɢ; ȼ - ɪɚɫɩɵɥ ɬɨɩɥɢɜɚ ɩɪɟɞɭɫɦɨɬɪɟɧ 

ɜ ɨɫɧɨɜɧɨɦ ɜɨɡɞɭɯɨɦ. Ɋɚɡɪɟɡ ɩɟɱɢ ɩɨɤɚɡɚɧ ɧɚ ɪɢɫɭɧɤɟ 2. 

 



10 

 
 

Ɋɢɫɭɧɨɤ 2 – Ɋɚɡɪɟɡ ɩɟɱɢ Ƚ9ɉɈ2ȼ 
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Ɉɧɚ ɢɦɟɟɬ ɧɟɫɭɳɢɣ ɦɟɬɚɥɥɢɱɟɫɤɢɣ ɤɚɪɤɚɫ, ɜɧɭɬɪɢ ɤɨɬɨɪɨɝɨ ɧɚɯɨɞɢɬɫɹ 

ɨɝɧɟɭɩɨɪɧɚɹ ɤɥɚɞɤɚ. ȼɧɭɬɪɟɧɧɟɟ ɩɪɨɫɬɪɚɧɫɬɜɨ ɩɟɱɢ ɪɚɡɞɟɥɟɧɨ ɧɚ ɞɜɟ ɤɚɦɟɪɵ: 

ɪɚɞɢɚɰɢɢ ɢ ɤɨɧɜɟɤɰɢɢ. ȼ ɤɚɦɟɪɟ ɪɚɞɢɚɰɢɢ, ɪɚɡɞɟɥɟɧɧɨɣ ɩɨɩɨɥɚɦ ɜɟɪɬɢɤɚɥɶɧɨɣ 

ɧɚɫɬɢɥɶɧɨɣ ɫɬɟɧɤɨɣ, ɧɚɯɨɞɹɬɫɹ ɮɨɪɫɭɧɤɢ ɞɥɹ ɫɠɢɝɚɧɢɹ ɝɚɡɨɜɨɝɨ ɢɥɢ ɠɢɞɤɨɝɨ 

ɬɨɩɥɢɜɚ, ɬɪɭɛɧɵɣ ɡɦɟɟɜɢɤ, ɩɨ ɤɨɬɨɪɨɦɭ ɞɜɢɠɟɬɫɹ ɧɟɮɬɶ, ɢ ɜɡɪɵɜɧɵɟ ɤɥɚɩɚɧɵ, 

ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɟ ɞɥɹ ɫɛɪɨɫɚ ɞɚɜɥɟɧɢɹ ɜ ɩɟɱɢ ɩɪɢ ɧɟɲɬɚɬɧɨɣ ɫɢɬɭɚɰɢɢ 

(«ɯɥɨɩɤɢ»). Ɍɪɭɛɧɵɣ ɡɦɟɟɜɢɤ ɧɚɯɨɞɢɬɫɹ ɢ ɜ ɤɚɦɟɪɟ ɤɨɧɜɟɤɰɢɢ. 

Ɉɫɨɛɟɧɧɨɫɬɶɸ ɩɟɱɟɣ ɨɛɴɟɦɧɨ-ɧɚɫɬɢɥɶɧɨɝɨ ɩɥɚɦɟɧɢ (Ƚ9ɉɈ2ȼ) ɹɜɥɹɟɬɫɹ 

ɦɟɬɨɞ ɫɠɢɝɚɧɢɹ ɬɨɩɥɢɜɚ ɜ ɨɛɴɟɦɟ ɬɨɩɤɢ ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɧɚɫɬɢɥɨɦ ɧɚ ɫɬɟɧɭ. 

Ɍɨɩɥɢɜɨ ɫɝɨɪɚɟɬ ɞɨ ɧɚɫɬɢɥɶɧɨɣ ɫɬɟɧɵ, ɡɚɬɟɦ ɩɥɚɦɹ ɧɚɫɬɢɥɚɟɬɫɹ ɧɚ ɫɬɟɧɭ, 

ɤɨɬɨɪɚɹ, ɧɚɝɪɟɜɚɹɫɶ, ɢɡɥɭɱɚɟɬ ɬɟɩɥɨ ɬɪɭɛɧɨɦɭ ɡɦɟɟɜɢɤɭ» ɩɨ ɤɨɬɨɪɨɦɭ 

ɰɢɪɤɭɥɢɪɭɟɬ ɧɟɮɬɶ (ɩɟɪɟɞɚɱɚ ɬɟɩɥɚ ɪɚɞɢɚɰɢɟɣ). ȼ ɤɚɦɟɪɟ ɤɨɧɜɟɤɰɢɢ ɝɨɪɹɱɢɟ 

ɝɚɡɵ ɨɦɵɜɚɸɬ ɬɪɭɛɧɵɣ ɡɦɟɟɜɢɤ ɩɟɱɢ, ɨɬɞɚɜɚɹ ɬɟɩɥɨ (ɩɟɪɟɞɚɱɚ ɬɟɩɥɚ 

ɤɨɧɜɟɤɰɢɟɣ). 

ɉɟɱɶ, ɞɨɥɠɧɚ ɛɵɬɶ ɫɧɚɛɠɟɧɚ ɫɢɝɧɚɥɢɡɚɰɢɟɣ, ɫɪɚɛɚɬɵɜɚɸɳɟɣ ɩɪɢ 

ɩɪɟɤɪɚɳɟɧɢɢ ɩɨɞɚɱɢ ɬɨɩɥɢɜɚ ɤ ɮɨɪɫɭɧɤɚɦ ɢɥɢ ɩɪɢ ɩɚɞɟɧɢɢ ɞɚɜɥɟɧɢɹ ɧɢɠɟ 

ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɧɨɪɦ [2]. ɋɯɟɦɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɡɦɟɟɜɢɤɚ ɩɟɱɢ Ƚ9ɉɈ2ȼ 

ɩɪɢɜɟɞɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 3. 
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Ɋɢɫɭɧɨɤ 3 – ɋɯɟɦɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɡɦɟɟɜɢɤɨɜ ɩɟɱɢ Ƚ9ɉɈ2ȼ 

 

Ɉɧ ɜɵɩɨɥɧɟɧ 4-ɩɨɬɨɱɧɵɦ, ɪɚɫɩɨɥɨɠɟɧɢɟ ɬɪɭɛ ɡɦɟɟɜɢɤɚ Ⱦɭ 150 ɦɦ 

ɝɨɪɢɡɨɧɬɚɥɶɧɨɟ. ɇɟɮɬɶ ɞɜɢɠɟɬɫɹ ɩɨ ɧɟɦɭ ɫɜɟɪɯɭ ɜɧɢɡ. ɋɨɟɞɢɧɟɧɢɟ ɬɪɭɛ ɜ 

ɡɦɟɟɜɢɤɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨɫɪɟɞɫɬɜɨɦ ɤɚɥɚɱɟɣ ɧɚ ɫɜɚɪɤɟ. 

ɉɟɱɶ ɨɛɨɪɭɞɨɜɚɧɚ 12 ɝɚɡɨɦɚɡɭɬɧɵɦɢ ɮɨɪɫɭɧɤɚɦɢ (ɝɨɪɟɥɤɚɦɢ) ɫ 

ɜɨɡɞɭɲɧɵɦ ɪɚɫɩɵɥɨɦ ɬɨɩɥɢɜɚ. Ɏɨɪɫɭɧɤɢ ɭɫɬɚɧɨɜɥɟɧɵ ɩɨɞ ɭɝɥɨɦ 45°. 

ɇɚ ɤɚɠɞɭɸ ɩɟɱɶ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɞɜɚ ɜɟɧɬɢɥɹɬɨɪɚ ɩɨɞɚɱɢ ɜɨɡɞɭɯɚ ɞɥɹ 

ɩɨɞɞɟɪɠɚɧɢɹ ɩɪɨɰɟɫɫɚ ɝɨɪɟɧɢɹ. Ɋɚɫɯɨɞ ɜɟɧɬɢɥɹɬɨɪɧɨɝɨ ɜɨɡɞɭɯɚ - 600-2400 ɦ3/ɱ 

ɧɚ 1 ɝɨɪɟɥɤɭ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ. Ɋɚɡɪɹɠɟɧɢɟ ɜ ɬɨɩɤɟ ɩɟɱɢ 

ɞɨɥɠɧɨ ɛɵɬɶ ɜ ɩɪɟɞɟɥɚɯ 1-2 ɦɦ ɜɨɞ. ɫɬɨɥɛɚ. Ʉɨɷɮɮɢɰɢɟɧɬ ɢɡɛɵɬɤɚ ɜɨɡɞɭɯɚ ɜ 

ɤɚɦɟɪɟ ɪɚɞɢɚɰɢɢ - ɧɟ ɛɨɥɟɟ 1,2; ɩɨɫɥɟ ɤɚɦɟɪɵ ɤɨɧɜɟɤɰɢɢ - ɧɟ ɜɵɲɟ 1,3. 

ɉɨɞɚɱɚ ɬɨɩɥɢɜɚ ɤ ɝɨɪɟɥɤɚɦ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨ ɰɢɪ­ɤɭɥɹɰɢɨɧɧɨɣ ɫɯɟɦɟ 

(ɟɦɤɨɫɬɶ - ɧɚɫɨɫ - ɝɨɪɟɥɤɢ - ɟɦɤɨɫɬɶ) ɫ ɩɨɫɬɨɹɧɧɵɦ ɭɱɟɬɨɦ ɪɚɫɯɨɞɚ ɫɠɢɝɚɟɦɨɣ 

ɧɟɮɬɢ ɱɟɪɟɡ ɫɱɟɬɱɢɤ ɬɢɩɚ «Ɍɭɪɛɨɤɜɚɧɬ» ɞɢɚɦɟɬɪɨɦ 50 ɦɦ. Ⱦɥɹ ɩɪɢɞɚɧɢɹ 



13 

ɝɢɛɤɨɫɬɢ ɫɢɫɬɟɦɟ ɬɨɩɥɢɜɨɫɧɚɛɠɟɧɢɹ ɩɨɞɩɢɬɤɚ ɞɨɥɠɧɚ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɫ 

«ɝɨɪɹɱɟɝɨ» ɤɨɥɥɟɤɬɨɪɚ ɞɢɚɦɟɬ­ɪɨɦ 800 ɦɦ (500 ɦɦ). 

ɇɚ ɫɥɭɱɚɣ «ɯɥɨɩɤɚ» ɜ ɩɟɱɢ ɧɚ ɬɨɪɰɟɜɵɯ ɫɬɟɧɤɚɯ ɩɪɟɞɭɫɦɨɬɪɟɧɵ 

ɜɡɪɵɜɧɵɟ ɤɥɚɩɚɧɵ. ɇɢɠɧɢɣ ɡɚɫɬɨɩɨɪɟɧɧɵɣ ɪɹɞ ɤɥɚɩɚɧɨɜ ɫ ɝɥɹɞɟɥɤɚɦɢ ɫɥɭɠɢɬ 

ɞɥɹ ɧɚɛɥɸɞɟɧɢɹ ɡɚ ɫɨɫɬɨɹɧɢɟɦ ɬɪɭɛɧɵɯ ɩɨɞɜɟɫɨɤ, ɤɥɚɞɤɢ ɢ ɩɪɨɞɭɤɬɨɜɨɝɨ 

ɡɦɟɟɜɢɤɚ, ɜɨ ɜɪɟɦɹ ɪɟɦɨɧɬɚ ɢɫɩɨɥɶɡɭɟɬɫɹ ɤɚɤ ɥɚɡɵ. 

Ʉɚɪɤɚɫ ɩɟɱɢ ɹɜɥɹɟɬɫɹ ɧɟɫɭɳɟɣ ɤɨɧɫɬɪɭɤɰɢɟɣ ɢ ɜɨɫɩɪɢɧɢɦɚɟɬ ɧɚɝɪɭɡɤɢ ɨɬ 

ɨɛɦɭɪɨɜɤɢ ɩɟɱɢ, ɬɪɭɛɧɨɝɨ ɡɦɟɟɜɢɤɚ ɫ ɧɟɮɬɶɸ, ɚ ɬɚɤɠɟ ɞɵɦɨɜɨɣ ɬɪɭɛɵ. Ʉɚɪɤɚɫ 

ɪɚɫɫɱɢɬɚɧ ɢ ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɦɟɧɟɧ ɜ ɭɫɥɨɜɢɹɯ III ɜɟɬɪɨɜɨɝɨ ɪɚɣɨɧɚ ɫ 

ɫɟɣɫɦɢɱɧɨɫɬɶɸ ɞɨ 8 ɛɚɥɥɨɜ ɩɪɢ ɪɚɫɱɟɬɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ ɧɟ ɧɢɠɟ ɦɢɧɭɫ 40 °ɋ 

[2]. 

Ɉɫɧɨɜɧɵɟ ɬɟɯɧɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ ɩɟɱɢ Ƚ9ɉɈ2ȼ ɩɪɢ­ɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 

2.1 [2]. 

 

Ɍɚɛɥɢɰɚ 2.1 - Ɉɫɧɨɜɧɵɟ ɬɟɯɧɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ ɩɟɱɢ Ƚ9ɉɈ2ȼ 

ɉɚɪɚɦɟɬɪɵ ȼɟɥɢɱɢɧɚ 

ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ, ɦ3/ɱ 600 

Ɇɨɳɧɨɫɬɶ, Ɇȼɬ, (ɦɥɧ ɤɤɚɥ/ɱ) 9,3 Ɇȼɬ (8) 

Ɋɚɛɨɱɟɟ ɞɚɜɥɟɧɢɟ, Ɇɉɚ (ɤɝ/ɫɦ2) Ⱦɨ 6.4 (64) 

Ɍɟɦɩɟɪɚɬɭɪɚ ɧɟɮɬɢ ɧɚ ɜɯɨɞɟ ɜ ɩɟɱɶ, Ʉ (°ɋ) 308-313(35—40) 

Ɍɟɦɩɟɪɚɬɭɪɚ ɧɟɮɬɢ ɧɚ ɜɵɯɨɞɟ ɢɡ ɩɟɱɢ, Ʉ (°ɋ) ɧɟ ɜɵɲɟ 343 (70) 

ɉɨɜɟɪɯɧɨɫɬɶ ɧɚɝɪɟɜɚ, ɦ2 406 

Ɍɟɦɩɟɪɚɬɭɪɚ ɝɚɡɨɜ ɧɚ ɩɟɪɟɜɚɥɚɯ ɩɟɱɢ, Ʉ (°ɋ) ɧɟ ɜɵɲɟ 1063 (790) 

Ɍɟɦɩɟɪɚɬɭɪɚ ɝɚɡɨɜ ɧɚ ɜɯɨɞɟ ɜ ɞɵɦɨɜɭɸ ɬɪɭɛɭ, Ʉ (°ɋ) ɧɟ ɜɵɲɟ 763 (490) 

Ɍɢɩ ɮɨɪɫɭɧɨɤ Ƚȼ-1; Ƚɉ-1; ȽɄȼɊ; ɎȽɆ-95 

ȼɉ 

ȼɢɞ ɬɨɩɥɢɜɚ ɧɟɮɬɶ, ɝɚɡ 
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2.3 ɉɟɱɶ ɉɌȻ-10 

 

Ɇɚɪɤɚ ɩɟɱɢ ɨɛɨɡɧɚɱɚɟɬ: ɉ - ɩɟɱɶ; Ɍ - ɬɪɭɛɱɚɬɚɹ; Ȼ - ɛɥɨɱɧɨɟ ɢɫɩɨɥɧɟɧɢɟ; 

10 - ɧɨɦɢɧɚɥɶɧɚɹ ɬɟɩɥɨɜɚɹ ɦɨɳɧɨɫɬɶ ɜ ɦɥɧ ɤɤɚɥ/ɱɚɫ. 

ɉɟɱɶ ɬɪɭɛɱɚɬɚɹ ɛɥɨɱɧɚɹ ɉɌȻ-10 ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɤɨɦɩɥɟɤɫɧɨɟ 

ɢɡɞɟɥɢɟ, ɫɨɫɬɨɹɳɟɟ ɢɡ ɞɜɭɯ ɨɫɧɨɜɧɵɯ ɛɥɨɤɨɜ: ɩɟɱɢ ɬɪɭɛɱɚɬɨɣ ɉɌ-10 ɢ ɫɢɫɬɟɦɵ 

ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɩɟɱɢ. 

ɉɟɱɶ ɬɪɭɛɱɚɬɚɹ ɉɌ-10 ɩɨɫɬɚɜɥɹɟɬɫɹ ɢ ɬɪɚɧɫɩɨɪɬɢɪɭɟɬɫɹ ɤ ɦɟɫɬɭ ɟɟ 

ɩɪɢɦɟɧɟɧɢɹ ɜ ɪɚɡɨɛɪɚɧɧɨɦ ɜɢɞɟ. ȼ ɤɨɦɩɥɟɤɬ ɩɨɫɬɚɜɤɢ ɜɯɨɞɹɬ ɬɪɢ 

ɤɪɭɩɧɨɝɚɛɚɪɢɬɧɵɯ ɛɥɨɤɚ (ɫɛɨɪɨɱɧɵɟ ɟɞɢɧɢɰɵ): ɤɚɦɟɪɚ ɬɟɩɥɨɨɛɦɟɧɧɚɹ, ɛɥɨɤ 

ɨɫɧɨɜɚɧɢɹ ɩɟɱɢ ɢ ɛɥɨɤ ɜɟɧɬɢɥɹɬɨɪɧɨɝɨ ɚɝɪɟɝɚɬɚ. Ʉɪɨɦɟ ɬɨɝɨ, ɜ ɤɨɦɩɥɟɤɬ 

ɩɨɫɬɚɜɤɢ ɜɯɨɞɹɬ ɤɨɥɟɧɚ ɜɜɨɞɚ ɢ ɜɵɜɨɞɚ ɧɟɮɬɢ, ɭɝɨɥɶɧɢɤɢ, ɞɵɦɨɜɵɟ ɬɪɭɛɵ, 

ɩɥɨɳɚɞɤɚ ɨɛɫɥɭɠɢɜɚɧɢɹ, ɫɬɪɟɦɹɧɤɚ, ɜɫɬɚɜɤɚ ɜɨɡɞɭɯɨɜɨɞɚ, ɤɚɦɟɪɧɚɹ ɞɢɚɮɪɚɝɦɚ, 

ɦɨɧɬɚɠɧɵɟ ɞɟɬɚɥɢ, ɩɪɨɤɥɚɞɤɢ, ɤɪɟɩɟɠɧɵɟ ɢ ɞɪɭɝɢɟ ɢɡɞɟɥɢɹ. 

Ʉɨɪɩɭɫ ɬɟɩɥɨɨɛɦɟɧɧɨɣ ɤɚɦɟɪɵ ɪɢɫɭɧɨɤ 4 ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ 

ɦɟɬɚɥɥɢɱɟɫɤɭɸ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɭɸ ɤɨɧɫɬɪɭɤɰɢɸ, ɫɨɫɬɨɹɳɭɸ ɢɡ ɤɚɪɤɚɫɚ, 

ɫɜɚɪɟɧɧɨɝɨ ɢɡ ɩɪɨɮɢɥɶɧɨɝɨ ɩɪɨɤɚɬɚ, ɧɚɪɭɠɧɵɯ ɢ ɜɧɭɬɪɟɧɧɢɯ ɨɝɪɚɠɞɚɸɳɢɯ 

ɨɛɲɢɜɨɤ, ɩɪɨɫɬɪɚɧɫɬɜɨ ɦɟɠɞɭ ɤɨɬɨɪɵɦɢ ɡɚɩɨɥɧɟɧɨ ɬɟɩɥɨɢɡɨɥɢɪɭɸɳɢɦ 

ɦɚɬɟɪɢɚɥɨɦ. ɇɚɪɭɠɧɚɹ ɨɛɲɢɜɤɚ, ɜɵɩɨɥɧɟɧɧɚɹ ɢɡ ɥɢɫɬɨɜɨɣ ɫɬɚɥɢ ɬɨɥɳɢɧɨɣ 4 

ɦɦ, ɝɟɪɦɟɬɢɱɧɚ ɢ ɜɨɫɩɪɢɧɢɦɚɟɬ ɤɚɤ ɦɟɯɚɧɢɱɟɫɤɢɟ ɧɚɝɪɭɡɤɢ, ɬɚɤ ɢ ɧɚɝɪɭɡɤɢ ɨɬ 

ɞɟɣɫɬɜɢɹ ɢɡɛɵɬɨɱɧɨɝɨ ɞɚɜɥɟɧɢɹ ɩɪɨɞɭɤɬɨɜ ɫɝɨɪɚɧɢɹ ɬɨɩɥɢɜɚ ɜ ɬɟɩɥɨɨɛɦɟɧɧɨɣ 

ɤɚɦɟɪɟ. ȼɧɭɬɪɟɧɧɹɹ ɨɛɲɢɜɤɚ ɤɨɪɩɭɫɚ ɤɚɦɟɪɵ ɜɵɩɨɥɧɟɧɚ ɢɡ ɠɚɪɨɩɪɨɱɧɨɣ ɫɬɚɥɢ 

ɬɨɥɳɢɧɨɣ 0,7 ɦɦ. Ɍɚɤɠɟ ɤɚɤ ɢ ɧɚɪɭɠɧɚɹ ɨɛɲɢɜɤɚ, ɨɧɚ ɜɵɩɨɥɧɟɧɚ ɫɩɥɨɲɧɨɣ, ɧɨ 

ɧɟ ɹɜɥɹɟɬɫɹ ɝɟɪɦɟɬɢɱɧɨɣ, ɚ ɫɥɭɠɢɬ ɞɥɹ ɡɚɳɢɬɵ ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ 

ɨɬ ɪɚɡɪɭɲɟɧɢɹ. Ʉɪɟɩɥɟɧɢɟ ɬɟɩɥɨɜɨɣ ɢɡɨɥɹɰɢɢ ɢ ɜɧɭɬɪɟɧɧɟɣ ɨɛɲɢɜɤɢ ɤ 

ɧɚɪɭɠɧɨɣ ɨɫɭɳɟɫɬɜɥɟɧɨ ɩɪɢ ɩɨɦɨɳɢ ɲɬɵɪɟɣ ɢɡ ɠɚɪɨɫɬɨɣɤɨɣ ɫɬɚɥɢ [2]. 
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Ɋɢɫɭɧɨɤ 4 – ɋɯɟɦɚ ɬɟɩɥɨɨɛɦɟɧɧɨɣ ɤɚɦɟɪɵ ɩɟɱɢ ɉɌȻ-10 

1 – ɤɚɪɤɚɫ; 2 – ɨɛɲɢɜɤɚ ɜɧɟɲɧɹɹ; 3 – ɬɟɩɥɨɜɚɹ ɢɡɨɥɹɰɢɹ; 4 – ɨɛɲɢɜɤɚ 
ɜɧɭɬɪɟɧɧɹɹ; 5 – ɡɦɟɟɜɢɤ; 6 – ɧɚɩɪɚɜɥɹɸɳɚɹ ɞɟɮɥɟɤɬɨɪɚ; 7  – ɤɚɦɟɪɚ ɫɝɨɪɚɧɢɹ; 8 

– ɬɪɭɛɚ ɞɵɦɨɜɚɹ; 9 – ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɣ (ɜɡɪɵɜɧɨɣ) ɤɥɚɩɚɧ 
 

ȼ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɤɨɪɩɭɫɚ ɪɚɫɩɨɥɨɠɟɧɵ ɬɪɢ ɥɸɤɚ ɞɥɹ ɪɚɡɦɟɳɟɧɢɹ 

ɜɤɥɚɞɵɲɟɣ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɯ ɤɥɚɩɚɧɨɜ ɢ ɢɯ ɤɪɵɲɟɤ. 

ȼ ɧɢɠɧɟɣ ɱɚɫɬɢ (ɜ ɞɧɢɳɟ) ɤɨɪɩɭɫɚ ɤɚɦɟɪɵ ɪɚɫɩɨɥɨɠɟɧɵ ɱɟɬɵɪɟ 

ɨɬɜɟɪɫɬɢɹ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɢ ɤɪɟɩɥɟɧɢɹ ɤɚɦɟɪ ɫɝɨɪɚɧɢɹ. 

Ɍɨɪɰɵ ɤɨɪɩɭɫɚ ɤɚɦɟɪɵ ɡɚɤɪɵɜɚɸɬɫɹ ɤɪɵɲɤɚɦɢ, ɩɪɢɤɪɟɩɥɟɧɧɵɦɢ ɤ 

ɤɨɪɩɭɫɭ ɫɜɚɪɤɨɣ. 

ɉɟɪɟɞɧɹɹ ɬɨɪɰɟɜɚɹ ɤɪɵɲɤɚ ɢɦɟɟɬ ɜɨɫɟɦɶ ɨɬɜɟɪɫɬɢɣ ɞɥɹ ɩɪɨɯɨɞɚ ɬɪɭɛ 

ɡɦɟɟɜɢɤɨɜ, ɚ ɡɚɞɧɹɹ ɫɧɚɛɠɟɧɚ ɞɜɭɦɹ ɫɦɨɬɪɨɜɵɦɢ ɥɸɱɤɚɦɢ ɫ ɡɚɳɢɬɧɵɦɢ 
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ɤɜɚɪɰɟɜɵɦɢ ɫɬɟɤɥɚɦɢ ɞɥɹ ɨɫɦɨɬɪɚ ɜɧɭɬɪɟɧɧɟɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ ɬɟɩɥɨɨɛɦɟɧɧɨɣ 

ɤɚɦɟɪɵ ɜ ɩɪɨɰɟɫɫɟ ɪɚɛɨɬɵ ɩɟɱɢ. 

ȼɧɭɬɪɢ ɬɟɩɥɨɨɛɦɟɧɧɨɣ ɤɚɦɟɪɵ ɪɚɫɩɨɥɨɠɟɧɵ ɱɟɬɵɪɟ ɡɦɟɟɜɢɤɚ, 

ɫɨɫɬɨɹɳɢɯ ɢɡ ɫɬɚɥɶɧɵɯ ɛɟɫɲɨɜɧɵɯ ɬɪɭɛ ɞɢɚɦɟɬɪɨɦ 159 ɦɦ ɫɨ ɫɩɢɪɚɥɶɧɵɦ 

ɨɪɟɛɪɟɧɢɟɦ, ɫɨɟɞɢɧɟɧɧɵɯ ɦɟɠɞɭ ɫɨɛɨɣ ɩɪɢ ɩɨɦɨɳɢ ɨɬɜɨɞɨɜ. Ɂɦɟɟɜɢɤɢ 

ɪɚɫɩɨɥɨɠɟɧɵ ɫɢɦɦɟɬɪɢɱɧɨ, ɫɥɟɜɚ ɢ ɫɩɪɚɜɚ ɨɬ ɩɪɨɞɨɥɶɧɨɣ ɨɫɢ ɤɚɦɟɪɵ. 

Ɉɪɟɛɪɟɧɧɵɟ ɬɪɭɛɵ ɡɦɟɟɜɢɤɨɜ ɩɨ ɤɨɧɰɚɦ ɢ ɜ ɫɟɪɟɞɢɧɟ ɨɩɢɪɚɸɬɫɹ ɧɚ 

ɬɪɭɛɧɵɟ ɞɨɫɤɢ, ɢɡɝɨɬɨɜɥɟɧɧɵɟ ɢɡ ɠɚɪɨɫɬɨɣɤɨɣ ɫɬɚɥɢ, ɢ ɢɦɟɸɬ ɜɨɡɦɨɠɧɨɫɬɶ 

ɭɞɥɢɧɹɬɶɫɹ ɩɪɢ ɧɚɝɪɟɜɟ. 

ɉɪɢɧɰɢɩ ɪɚɛɨɬɵ ɬɟɩɥɨɨɛɦɟɧɧɨɣ ɤɚɦɟɪɵ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨ ɨɬ 

ɝɨɪɹɱɢɯ ɩɪɨɞɭɤɬɨɜ ɫɝɨɪɚɧɢɹ ɬɨɩɥɢɜɚ ɬɟɩɥɨ ɱɟɪɟɡ ɫɬɟɧɤɢ ɬɪɭɛ ɡɦɟɟɜɢɤɨɜ 

ɩɟɪɟɞɚɟɬɫɹ ɧɚɝɪɟɜɚɟɦɨɣ ɫɪɟɞɟ. 

Ɋɚɛɨɱɢɣ ɩɪɨɰɟɫɫ ɜ ɬɟɩɥɨɨɛɦɟɧɧɨɣ ɤɚɦɟɪɟ ɩɪɨɢɫɯɨɞɢɬ ɫɥɟɞɭɸɳɢɦ 

ɨɛɪɚɡɨɦ. Ɋɚɫɤɚɥɟɧɧɵɟ ɩɪɨɞɭɤɬɵ ɫɝɨɪɚɧɢɹ ɬɨɩɥɢɜɚ ɢɡ ɱɟɬɵɪɟɯ ɤɚɦɟɪ ɫɝɨɪɚɧɢɹ 

ɱɟɪɟɡ ɫɨɩɥɚ-ɤɨɧɮɭɡɨɪɵ, ɧɚɯɨɞɹɳɢɟɫɹ ɜ ɜɟɪɯɧɢɯ ɱɚɫɬɹɯ ɩɨɫɥɟɞɧɢɯ, ɜ ɜɢɞɟ 

ɩɥɨɫɤɢɯ ɫɬɪɭɣ ɩɨɫɬɭɩɚɸɬ ɜɨ ɜɧɭɬɪɟɧɧɟɟ ɩɪɨɫɬɪɚɧɫɬɜɨ ɬɟɩɥɨɨɛɦɟɧɧɨɣ ɤɚɮɟɞɪɵ. 

ɋɤɨɪɨɫɬɶ ɫɬɪɭɣ ɭ ɭɫɬɶɟɜ ɫɨɩɟɥ-ɤɨɧɮɭɡɨɪɨɜ ɫɨɫɬɚɜɥɹɟɬ 100-120 ɦ/ɫ, ɚ 

ɬɟɦɩɟɪɚɬɭɪɚ 1873-1973 Ʉ (1600-1700 °ɋ). 

ɋɬɪɭɢ ɢɧɠɟɤɬɢɪɭɸɬ ɭɠɟ ɨɯɥɚɠɞɟɧɧɵɟ ɞɵɦɨɜɵɟ ɝɚɡɵ ɢɡ ɧɢɠɧɢɯ ɛɨɤɨɜɵɯ 

ɡɨɧ ɬɟɩɥɨɨɛɦɟɧɧɨɣ ɤɚɦɟɪɵ, ɫɨɡɞɚɜɚɹ ɢɧɬɟɧɫɢɜɧɭɸ ɪɟɰɢɪɤɭɥɹɰɢɸ ɩɪɨɞɭɤɬɨɜ 

ɫɝɨɪɚɧɢɹ, ɫɦɟɲɢɜɚɸɬɫɹ ɫ ɧɢɦɢ ɢ ɨɯɥɚɠɞɚɸɬɫɹ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɨɦɵɜɚɧɢɟ ɬɪɭɛ 

ɡɦɟɟɜɢɤɨɜ ɩɪɨɢɫɯɨɞɢɬ ɨɯɥɚɠɞɟɧɧɵɦɢ ɩɪɨɞɭɤɬɚɦɢ ɫɝɨɪɚɧɢɹ, ɢɦɟɸɳɢɦɢ 

ɬɟɦɩɟɪɚɬɭɪɭ ɨɬ 973 ɞɨ 1173 Ʉ (700-900 °ɋ). 

Ʉɪɚɬɧɨɫɬɶ ɪɟɰɢɪɤɭɥɹɰɢɢ ɩɪɨɞɭɤɬɨɜ ɫɝɨɪɚɧɢɹ ɜ ɬɟɩɥɨɨɛɦɟɧɧɨɣ ɤɚɦɟɪɟ 

ɫɨɫɬɚɜɥɹɟɬ 2,5-3,0. 

ɉɪɨɞɭɤɬɵ ɫɝɨɪɚɧɢɹ ɞɜɢɝɚɸɬɫɹ ɜ ɤɚɦɟɪɟ ɩɨɩɟɪɟɤ ɡɦɟɟɜɢɤɨɜɵɯ ɬɪɭɛ, 

ɩɪɨɯɨɞɹ ɦɟɠɞɭ ɢɯ ɪɟɛɪɚɦɢ, ɱɬɨ ɨɛɟɫɩɟɱɢɜɚɟɬ ɞɨɫɬɚɬɨɱɧɨ ɯɨɪɨɲɢɣ 

ɤɨɧɜɟɤɬɢɜɧɵɣ ɬɟɩɥɨɨɛɦɟɧ ɢ ɢɫɤɥɸɱɚɟɬ ɦɟɫɬɧɵɣ ɩɟɪɟɝɪɟɜ ɬɪɭɛ ɡɦɟɟɜɢɤɨɜ. 

Ʉɚɦɟɪɚ ɫɝɨɪɚɧɢɹ ɩɟɱɢ ɉɌȻ-10 ɪɢɫɭɧɨɤ 5 ɹɜɥɹɟɬɫɹ ɢɫɬɨɱɧɢɤɨɦ-

ɝɟɧɟɪɚɬɨɪɨɦ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ ɞɥɹ ɨɫɭɳɟɫɬɜ­ɥɟɧɢɹ ɩɪɨɰɟɫɫɚ ɧɚɝɪɟɜɚ ɧɟɮɬɢ, 
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ɩɨɫɬɭɩɚɸɳɟɣ ɜ ɡɦɟɟɜɢɤɢ ɩɟɱɢ. Ɉɧɚ ɩɨɞɚɟɬ ɬɟɩɥɨ ɜ ɬɟɩɥɨɨɛɦɟɧɧɭɸ ɤɚɦɟɪɭ ɜ 

ɜɢɞɟ ɜɵɫɨɤɨɫɤɨɪɨɫɬɧɨɝɨ ɩɨɬɨɤɚ ɩɪɨɞɭɤɬɨɜ ɫɝɨɪɚɧɢɹ ɬɨɩɥɢɜɚ ɫ ɜɵɫɨɤɨɣ 

ɬɟɦɩɟɪɚɬɭɪɨɣ [2]. 

 

 

 

Ɋɢɫɭɧɨɤ 5 – ɋɯɟɦɚ ɤɚɦɟɪɵ ɫɝɨɪɚɧɢɹ ɩɟɱɢ ɉɌȻ-10 
1 – ɤɨɪɩɭɫ ɤɚɦɟɪɵ; 2 – ɮɥɚɧɟɰ ɩɪɢɫɨɟɞɟɧɢɬɟɥɶɧɵɣ; 3 – ɬɪɭɛɚ ɠɚɪɨɜɚɹ; 4, 

7 – ɬɪɭɛɚ ɜɢɡɢɪɧɚɹ; 5 – ɥɸɤ ɫɦɨɬɪɨɜɨɣ; 6 – ɞɧɢɳɟ ɤɚɦɟɪɵ; 8 – ɬɪɨɣɧɢɤ; 9 – 
ɝɨɪɟɥɤɚ; 10 – ɫɜɟɱɚ; 11 – ɥɸɤ ɪɭɱɧɨɝɨ ɪɨɡɠɢɝɚ 

 

Ʉɚɦɟɪɚ ɫɝɨɪɚɧɢɹ ɫɨɫɬɨɢɬ ɢɡ ɫɥɟɞɭɸɳɢɯ ɫɛɨɪɨɱɧɵɯ ɟɞɢɧɢɰ: ɤɨɪɩɭɫɚ, 

ɬɪɭɛɵ ɠɚɪɨɜɨɣ, ɞɧɢɳɚ ɢ ɝɨɪɟɥɤɢ ɡɚɩɚɥɶɧɨɣ, ɫɨɟɞɢɧɟɧɧɵɯ ɦɟɠɞɭ ɫɨɛɨɣ ɩɪɢ 

ɩɨɦɨɳɢ ɫɜɚɪɧɵɯ ɢ ɛɨɥɬɨɜɵɯ ɫɨɟɞɢɧɟɧɢɣ. 

Ʉɨɪɩɭɫ ɤɚɦɟɪɵ ɫɝɨɪɚɧɢɹ ɫɨɫɬɨɢɬ ɢɡ ɰɢɥɢɧɞɪɢɱɟɫɤɨɣ ɢ ɤɨɧɢɱɟɫɤɢɯ 

ɨɛɟɱɚɟɤ, ɫɜɚɪɟɧɧɵɯ ɜɫɬɵɤ. ȼɟɪɯɧɹɹ ɱɚɫɬɶ ɤɨɪɩɭɫɚ ɫɧɚɛɠɟɧɚ ɲɬɭɰɟɪɨɦ ɫ 

ɮɥɚɧɰɟɦ ɢ ɭɥɢɬɤɨɨɛɪɚɡɧɵɦ ɜɜɨɞɨɦ ɜɨɡɞɭɯɚ, ɚ ɬɚɤɠɟ ɮɥɚɧɰɟɦ ɞɥɹ 

ɩɨɞɫɨɟɞɢɧɟɧɢɹ ɤɚɦɟɪɵ ɫɝɨɪɚɧɢɹ ɤ ɞɧɢɳɭ ɬɟɩɥɨɨɛɦɟɧɧɨɣ ɤɚɦɟɪɵ. ɇɢɠɧɹɹ 
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ɫɭɠɟɧɧɚɹ ɱɚɫɬɶ ɤɨɧɢɱɟɫɤɨɣ ɨɛɟɱɚɣɤɢ ɤɨɪɩɭɫɚ ɫɧɚɛɠɟɧɚ ɮɥɚɧɰɟɦ ɞɥɹ 

ɩɪɢɫɨɟɞɢɧɟɧɢɹ ɞɧɢɳɚ. ɇɚ ɛɨɤɨɜɨɣ ɫɬɟɧɤɟ ɤɨɪɩɭɫɚ ɭɫɬɚɧɨɜɥɟɧɚ ɜɢɡɢɪɧɚɹ 

ɬɪɭɛɤɚ ɮɨɬɨɞɚɬɱɢɤɚ. 

ɀɚɪɨɜɚɹ ɬɪɭɛɚ ɜɵɩɨɥɧɟɧɚ ɢɡ ɠɚɪɨɩɪɨɱɧɨɣ ɫɬɚɥɢ 20ɏ23ɇ18 ɢ ɫɨɫɬɨɢɬ ɢɡ 

ɞɜɭɯ ɨɫɧɨɜɧɵɯ ɱɚɫɬɟɣ: ɞɢɮɮɭɡɨɪɚ ɢ ɫɜɚɪɟɧɧɨɝɨ ɢɡ ɨɬɞɟɥɶɧɵɯ ɞɟɬɚɥɟɣ 

ɤɨɧɮɭɡɨɪɚ. ɇɢɠɧɹɹ ɱɚɫɬɶ ɞɢɮɮɭɡɨɪɚ ɫɧɚɛɠɟɧɚ ɪɟɲɟɬɤɨɣ ɫ ɤɪɭɝɥɵɦɢ 

ɨɬɜɟɪɫɬɢɹɦɢ. ɀɚɪɨɜɚɹ ɬɪɭɛɚ ɪɚɡɦɟɳɚɟɬɫɹ ɜɧɭɬɪɢ ɤɨɪɩɭɫɚ ɤɚɦɟɪɵ ɢ 

ɫɨɟɞɢɧɹɟɬɫɹ ɫ ɧɢɦɢ ɩɪɢ ɩɨɦɨɳɢ ɞɜɭɯ ɩɨɥɭɞɢɫɤɨɜ. 

Ⱦɧɢɳɟ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɮɥɚɧɟɰ, ɫɜɚɪɟɧɧɵɣ ɫ ɬɪɨɣɧɢɤɨɦ ɞɥɹ ɩɨɞɚɱɢ 

ɬɨɩɥɢɜɧɨɝɨ ɝɚɡɚ, ɪɟɲɟɬɤɨɣ ɫ ɤɪɭɝɥɵɦɢ ɨɬɜɟɪɫɬɢɹɦɢ ɢ ɜɢɡɢɪɧɨɣ ɬɪɭɛɨɣ ɞɥɹ 

ɭɫɬɚɧɨɜɤɢ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɮɨɬɨɞɚɬɱɢɤɚ. ȼɢɡɢɪɧɚɹ ɬɪɭɛɤɚ ɫɧɚɛɠɟɧɚ ɲɬɭɰɟɪɨɦ 

ɞɥɹ ɩɨɞɫɨɟɞɢɧɟɧɢɹ ɬɪɭɛɤɢ ɩɨɞɚɱɢ ɜɨɡɞɭɯɚ ɧɚ ɨɯɥɚɠɞɟɧɢɟ ɮɨɬɨɞɚɬɱɢɤɚ. 

ɂɡ ɪɚɞɢɚɥɶɧɨɝɨ ɜɟɧɬɢɥɹɬɨɪɚ ɜɨɡɞɭɯ, ɧɟɨɛɯɨɞɢɦɵɣ ɞɥɹ ɝɨɪɟɧɢɹ, ɩɨ 

ɜɨɡɞɭɯɨɜɨɞɭ ɩɨɞɚɟɬɫɹ ɜ ɭɥɢɬɤɨɨɛɪɚɡɧɵɣ ɬɚɧɝɟɧɰɢɚɥɶɧɵɣ ɜɜɨɞ ɤɚɦɟɪɵ ɫɝɨɪɚɧɢɹ 

ɢ ɩɨɫɬɭɩɚɟɬ ɜ ɤɨɥɶɰɟɜɨɟ ɩɪɨɫɬɪɚɧɫɬɜɨ «ɚ», ɨɛɪɚɡɨɜɚɧɧɨɟ ɜɧɭɬɪɟɧɧɟɣ 

ɩɨɜɟɪɯɧɨɫɬɶɸ ɤɨɪɩɭɫɚ ɢ ɜɧɟɲɧɟɣ ɩɨɜɟɪɯɧɨɫɬɶɸ ɠɚɪɨɜɨɣ ɬɪɭɛɵ. ɉɨ ɷɬɨɦɭ 

ɩɪɨɫɬɪɚɧɫɬɜɭ ɜɨɡɞɭɯ ɫɩɢɪɚɥɟɨɛɪɚɡɧɨ ɞɜɢɠɟɬɫɹ ɜɧɢɡ ɤ ɞɧɢɳɭ ɤɚɦɟɪɵ, ɝɞɟ 

ɫɦɟɲɢɜɚɟɬɫɹ ɫ ɬɨɩɥɢɜɧɵɦ ɝɚɡɨɦ, ɩɨɫɬɭɩɚɸɳɢɦ ɜ ɤɚɦɟɪɭ ɱɟɪɟɡ ɬɪɨɣɧɢɤ. 

Ⱦɚɥɟɟ ɬɨɩɥɢɜɧɚɹ ɫɦɟɫɶ ɩɨɫɬɭɩɚɟɬ ɜ ɩɪɨɫɬɪɚɧɫɬɜɨ «ɛ» ɠɚɪɨɜɨɣ ɬɪɭɛɵ, ɜ 

ɤɨɬɨɪɨɦ ɩɪɨɢɫɯɨɞɹɬ ɟɟ ɫɝɨɪɚɧɢɟ ɢ ɜɢɯɪɟɨɛɪɚɡɧɨɟ ɞɜɢɠɟɧɢɟ ɜɜɟɪɯ ɤ ɤɨɧɮɭɡɨɪɭ. 

ȼɪɚɳɟɧɢɟ ɩɨɬɨɤɚ ɜɨɡɞɭɯɚ ɫ ɛɨɥɶɲɨɣ ɫɤɨɪɨɫɬɶɸ ɨɛɟɫɩɟɱɢɜɚɟɬ ɟɝɨ 

ɞɜɢɠɟɧɢɟ ɫ ɜɵɫɨɤɨɣ ɬɭɪɛɭɥɟɧɬɧɨɫɬɶɸ ɜ ɧɢɠɧɟɣ ɱɚɫɬɢ ɤɚɦɟɪɵ ɫɝɨɪɚɧɢɹ ɜ ɡɨɧɟ 

ɜɜɨɞɚ ɬɨɩɥɢɜɧɨɝɨ ɝɚɡɚ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɢɫɯɨɞɢɬ ɢɧɬɟɧɫɢɜɧɨɟ ɫɦɟɲɟɧɢɟ 

ɜɨɡɞɭɯɚ ɫ ɝɚɡɨɦ ɢ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɜɵɫɨɤɚɹ ɫɬɟɩɟɧɶ ɫɝɨɪɚɧɢɹ ɬɨɩɥɢɜɧɨɣ ɫɦɟɫɢ. 

ɉɪɢ ɜɯɨɞɟ ɜ ɠɚɪɨɜɭɸ ɬɪɭɛɭ ɛɵɫɬɪɨ ɜɪɚɳɚɸɳɚɹɫɹ ɫɦɟɫɶ ɝɚɡɚ ɫ ɜɨɡɞɭɯɨɦ 

ɜɧɟɡɚɩɧɨ ɪɚɫɲɢɪɹɟɬɫɹ, ɢ ɫɩɢɪɚɥɟɨɛɪɚɡɧɵɣ ɩɨɬɨɤ ɫɨɡɞɚɟɬ ɜɢɯɪɶ, ɞɜɢɠɭɳɢɣɫɹ ɩɨ 

ɧɚɩɪɚɜɥɟɧɢɸ ɤ ɜɵɯɨɞɭ ɢɡ ɤɚɦɟɪɵ ɫɝɨɪɚɧɢɹ ɩɨ ɩɟɪɢɮɟɪɢɢ ɠɚɪɨɜɨɣ ɬɪɭɛɵ. ɗɬɢ 

ɝɚɡɵ ɡɚɬɟɦ ɪɟɰɢɪɤɭɥɢɪɭɸɬɫɹ ɜ ɨɛɪɚɬɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ ɩɨ ɰɟɧɬɪɭ ɜɢɯɪɹ. Ɇɟɠɞɭ 

ɷɬɢɦɢ ɞɜɭɦɹ ɡɨɧɚɦɢ ɩɨɬɨɤɨɜ ɨɛɪɚɡɭɟɬɫɹ ɝɚɡɨɨɛɪɚɡɧɵɣ ɫɥɨɣ, ɤɨɬɨɪɵɣ ɨɫɬɚɟɬɫɹ 

ɧɟɩɨɞɜɢɠɧɵɦ, ɩɨɬɨɦɭ ɱɬɨ ɱɟɦ ɛɵɫɬɪɟɟ ɞɜɢɠɭɬɫɹ ɝɚɡɵ ɜ ɩɟɪɜɨɦ ɫɥɭɱɚɟ, ɬɟɦ 
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ɛɵɫɬɪɟɟ ɪɟɰɢɪɤɭɥɢɪɭɸɳɢɟ ɝɚɡɵ ɜɢɯɪɟɦ ɨɬɬɹɝɢɜɚɸɬɫɹ ɜɧɢɡ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, 

ɝɚɡɨɜɵɟ ɩɨɬɨɤɢ ɩɪɨɯɨɞɹɬ ɜ ɪɚɡɥɢɱɧɵɯ ɧɚɩɪɚɜɥɟɧɢɹɯ ɨɬɧɨɫɢɬɟɥɶɧɨ ɞɪɭɝ ɞɪɭɝɚ. 

ȼɢɯɪɢ ɢɝɪɚɸɬ ɪɨɥɶ ɞɟɪɠɚɬɟɥɟɣ ɩɥɚɦɟɧɢ, ɤɨɬɨɪɨɟ ɧɟ ɝɚɫɧɟɬ ɞɚɠɟ ɜ ɬɨɦ ɫɥɭɱɚɟ, 

ɤɨɝɞɚ ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɝɨɪɸɱɟɣ ɫɦɟɫɢ ɜ ɠɚɪɨɜɨɣ ɬɪɭɛɟ ɜɨ ɦɧɨɝɨ ɪɚɡ 

ɩɪɟɜɵɲɚɟɬ ɫɤɨɪɨɫɬɶ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɩɥɚɦɟɧɢ. 

ɂɡ ɤɚɦɟɪɵ ɫɝɨɪɚɧɢɹ ɩɪɨɞɭɤɬɵ ɫɝɨɪɚɧɢɹ ɬɨɩɥɢɜɚ ɜɵɯɨɞɹɬ ɜ ɜɢɞɟ 

ɜɵɫɨɤɨɫɤɨɪɨɫɬɧɨɣ ɩɥɨɫɤɨɣ ɫɬɪɭɢ ɢɧɟɪɬɧɵɯ ɝɚɡɨɜ ɫ ɬɟɦɩɟɪɚɬɭɪɨɣ ɞɨ 1973 Ʉ 

(1700'ɋ). 

Ɍɟɩɥɨɨɛɦɟɧɧɚɹ ɤɚɦɟɪɚ ɪɢɫɭɧɨɤ 5 ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɧɚ ɛɥɨɤ ɨɫɧɨɜɚɧɢɹ 

ɩɟɱɢ ɢ ɤɪɟɩɢɬɫɹ ɤ ɧɟɦɭ ɩɪɢ ɩɨɦɨɳɢ ɛɨɥɬɨɜ. ɇɚ ɮɥɚɧɰɚɯ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɧɚ 

ɛɨɤɨɜɵɯ ɫɬɟɧɤɚɯ ɬɟɩɥɨɨɛɦɟɧɧɨɣ ɤɚɦɟɪɵ, ɭɫɬɚɧɨɜɥɟɧɵ ɱɟɬɵɪɟ ɞɵɦɨɜɵɯ ɬɪɭɛɵ. 

Ⱦɥɹ ɨɫɦɨɬɪɚ ɫɨɫɬɨɹɧɢɹ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɯ (ɜɡɪɵɜɧɵɯ) ɤɥɚɩɚɧɨɜ, 

ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɬɟɩɥɨɨɛɦɟɧɧɨɣ ɤɚɦɟɪɵ, ɩɟɱɶ ɫɧɚɛɠɟɧɚ 

ɩɥɨɳɚɞɤɨɣ ɨɛɫɥɭɠɢɜɚɧɢɹ, ɚ ɞɥɹ ɞɨɫɬɭɩɚ ɧɚ ɧɟɟ ɢ ɨɫɦɨɬɪɚ ɜɧɭɬɪɟɧɧɟɝɨ 

ɩɪɨɫɬɪɚɧɫɬɜɚ ɤɚɦɟɪɵ ɱɟɪɟɡ ɫɦɨɬɪɨɜɵɟ ɥɸɱɤɢ, ɧɚɯɨɞɹɳɢɟɫɹ ɧɚ ɡɚɞɧɟɣ ɬɨɪɰɟɜɨɣ 

ɤɪɵɲɤɟ, - ɫɬɪɟɦɹɧɤɨɣ. 

Ⱦɥɹ ɩɪɢɧɭɞɢɬɟɥɶɧɨɣ ɩɨɞɚɱɢ ɜɨɡɞɭɯɚ ɤ ɤɚɦɟɪɚɦ ɫɝɨɪɚɧɢɹ ɜ ɫɨɫɬɚɜɟ 

ɬɪɭɛɱɚɬɨɣ ɩɟɱɢ ɩɪɟɞɭɫɦɨɬɪɟɧ ɛɥɨɤ ɜɟɧɬɢɥɹɬɨɪɧɨɝɨ ɚɝɪɟɝɚɬɚ. 

Ɍɪɭɛɱɚɬɚɹ ɩɟɱɶ ɉɌȻ-10 ɪɚɛɨɬɚɟɬ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ. ɏɨɥɨɞɧɚɹ ɧɟɮɬɶ ɩɨ 

ɬɪɭɛɨɩɪɨɜɨɞɭ ɜɜɨɞɚ ɧɟɮɬɢ ɜ ɩɟɱɶ ɩɨɫɬɭɩɚɟɬ ɜ ɤɨɥɥɟɤɬɨɪ ɬɟɩɥɨɨɛɦɟɧɧɨɣ 

ɤɚɦɟɪɵ. ɂɡ ɤɨɥɥɟɤɬɨɪɚ ɧɟɮɬɶ ɩɨɬɨɤɚɦɢ ɩɨɫɬɭɩɚɟɬ ɜ ɧɢɠɧɢɟ ɜɟɬɜɢ ɡɦɟɟɜɢɤɨɜ, 

ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɩɚɪɚɥɥɟɥɶɧɨ ɜ ɤɨɪɩɭɫɟ ɬɟɩɥɨɨɛɦɟɧɧɨɣ ɤɚɦɟɪɵ, ɩɪɨɯɨɞɢɬ ɩɨ 

ɡɦɟɟɜɢɤɚɦ ɢ ɫɨɛɢɪɚɟɬɫɹ ɜ ɜɵɯɨɞɧɨɦ ɤɨɥɥɟɤɬɨɪɟ. 

ɉɪɢ ɫɜɨɟɦ ɞɜɢɠɟɧɢɢ ɩɨ ɡɦɟɟɜɢɤɚɦ ɧɟɮɬɶ ɧɚɝɪɟɜɚɟɬɫɹ ɡɚ ɫɱɟɬ ɬɟɩɥɚ, 

ɨɬɞɚɜɚɟɦɨɝɨ ɩɪɨɞɭɤɬɚɦɢ ɫɝɨɪɚɧɢɹ ɬɨɩɥɢɜɧɨɝɨ ɝɚɡɚ, ɫɠɢɝɚɟɦɨɝɨ ɜ ɱɟɬɵɪɟɯ 

ɤɚɦɟɪɚɯ ɫɝɨɪɚɧɢɹ. 

ɉɪɢɦɟɧɟɧɢɟ ɞɥɹ ɡɦɟɟɜɢɤɨɜ ɨɪɟɛɪɟɧɧɵɯ ɬɪɭɛ, ɨɩɪɟɞɟɥɟɧɧɵɦ ɨɛɪɚɡɨɦ 

ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜ ɩɪɨɫɬɪɚɧɫɬɜɟ ɬɟɩɥɨɨɛɦɟɧɧɨɣ ɤɚɦɟɪɵ, ɨɛɟɫɩɟɱɢɜɚɟɬ ɜɵɫɨɤɭɸ 

ɬɟɩɥɨɨɬɞɚɱɭ ɩɨ­ɜɟɪɯɧɨɫɬɢ ɧɚɝɪɟɜɚ. ɂɧɬɟɧɫɢɜɧɚɹ ɪɟɰɢɪɤɭɥɹɰɢɹ ɩɪɨɞɭɤɬɨɜ 

ɫɝɨɪɚɧɢɹ ɜ ɩɟɱɢ ɞɨɫɬɢɝɚɟɬɫɹ ɫɨɡɞɚɧɢɟɦ ɜɵɫɨɤɨɣ ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ ɩɪɨɞɭɤɬɨɜ 
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ɫɝɨɪɚɧɢɹ ɜɨ ɜɧɭɬɪɟɧɧɟɦ ɨɛɴɟɦɟ ɬɟɩɥɨɨɛɦɟɧɧɨɣ ɤɚɦɟɪɵ, ɩɨɥɭɱɚɟɦɨɣ ɜ 

ɪɟɡɭɥɶɬɚɬɟ ɫɠɢɝɚɧɢɹ ɬɨɩɥɢɜɚ ɜ ɫɩɟɰɢɚɥɶɧɵɯ ɤɚɦɟɪɚɯ ɫɝɨɪɚɧɢɹ ɢ ɭɫɬɚɧɨɜɤɢ 

ɞɟɮɥɟɤɬɨɪɨɜ. 

ɋɠɢɝɚɧɢɟ ɬɨɩɥɢɜɧɨɝɨ ɝɚɡɚ ɜ ɤɚɦɟɪɚɯ ɫɝɨɪɚɧɢɹ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ 

ɩɪɢɧɭɞɢɬɟɥɶɧɨɣ ɩɨɞɚɱɟɣ ɜɨɡɞɭɯɚ ɪɚɞɢɚɥɶɧɵɦ ɜɟɧɬɢɥɹɬɨɪɨɦ [2]. 

Ɍɟɯɧɢɱɟɫɤɢɟ ɞɚɧɧɵɟ ɩɟɱɢ ɉɌȻ-10 ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.2 [2]. 

 

Ɍɚɛɥɢɰɚ 2.2 - Ɍɟɯɧɢɱɟɫɤɢɟ ɞɚɧɧɵɟ ɩɟɱɢ ɉɌȻ-10 

ɉɚɪɚɦɟɬɪɵ ȼɟɥɢɱɢɧɚ 

ɇɚɡɧɚɱɟɧɢɟ ɇɚɝɪɟɜ ɧɟɮɬɹɧɵɯ ɷɦɭɥɶɫɢɣ ɢ ɧɟɮɬɢ 

ɇɚɝɪɟɜɚɟɦɚɹ ɫɪɟɞɚ ɇɟɮɬɹɧɵɟ ɷɦɭɥɶɫɢɢ, ɧɟɮɬɢ ɫ ɦɚɫɫɨɜɨɣ 

ɞɨɥɟɣ ɫɟɪɵ ɞɨ 1%, ɦɚɫɫɨɜɨɣ ɞɨɥɟɣ 

ɫɟɪɨɜɨɞɨɪɨɞɚ ɜ ɩɨɩɭɬɧɨɦ ɝɚɡɟ ɞɨ 0,1% 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɧɚɝɪɟɜɚɟɦɨɣ ɫɪɟɞɵ ȼɡɪɵɜɨɨɩɚɫɧɚɹ, ɜɵɫɨɤɨɬɨɤɫɢɱɧɚɹ 

ɇɨɦɢɧɚɥɶɧɚɹ ɬɟɩɥɨɜɚɹ ɦɨɳɧɨɫɬɶ, Ɇȼɬ 

(ɤɤɚɥ/ɱ) 

11,6 (10ɯ106) 

ɇɨɦɢɧɚɥɶɧɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɩɪɢ 

ɇɃȽɪɟɜɟ ɷɦɭɥɶɫɢɢ, ɫɨɞɟɪɠɚɳɟɣ 50% 

ɩɥɚɫɬɨɜɨɣ ɜɨɞɵ, ɤɝ/ɫ (ɬ/ɱ) 

115,7 (416,6) 

Ɍɟɦɩɟɪɚɬɭɪɚ, Ʉ (°ɋ) 

- ɧɚɝɪɟɜɚ ɫɪɟɞɵ, ɧɟ ɜɵɲɟ 

- ɪɚɫɱɟɬɧɚɹ ɫɬɟɧɤɢ, ɡɦɟɟɜɢɤɚ 

- ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ (ɫɪɟɞɧɹɹ ɧɚɢɛɨɥɟɟ 

ɯɨɥɨɞɧɨɣ ɩɹɬɢɞɧɟɜɤɢ) ɧɟ ɧɢɠɟ 

363 (90) 

523 (250) 

233 (ɦɢɧɭɫ 40) 

 

 

Ⱦɚɜɥɟɧɢɟ ɞɥɹ ɡɦɟɟɜɢɤɚ ɢ ɷɥɟɦɟɧɬɨɜ 

ɧɟɮɬɟɩɪɨɜɨɞɨɜ, ɆɉȺ (ɤɝɫ/ɫɦ2) 

- ɪɚɛɨɱɟɟ, ɧɟ ɛɨɥɟɟ 

- ɪɚɫɱɟɬɧɨɟ 7,0 

- ɩɪɨɛɧɨɟ ɝɢɞɪɚɜɥɢɱɟɫɤɨɟ 

6,4 (64) 

7,0 (70) 

8,0 (80) 

Ⱦɚɜɥɟɧɢɟ ɞɥɹ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɬɨɩɥɢɜɧɨɝɨ 

ɝɚɡɚ (ɞɨ ɪɟɝɭɥɹɬɨɪɚ  

ɞɚɜɥɟɧɢɹ), Ɇɉɚ (ɤɝɫ/ɫɦ), ɧɟ ɛɨɥɟɟ 

1,0 (10) 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 2.2 

ɉɚɪɚɦɟɬɪɵ ȼɟɥɢɱɢɧɚ 

Ⱦɚɜɥɟɧɢɟ ɞɥɹ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɬɨɩɥɢɜɧɨɝɨ 

ɝɚɡɚ (ɩɟɪɟɞ ɤɚɦɟɪɚɦɢ ɫɝɨɪɚɧɢɹ), Ɇɉɚ 

(ɤɝɫ/ɫɦ2), ɧɟ ɛɨɥɟɟ 

0,05 (0,5) 

Ʉɨɥɢɱɟɫɬɜɨ ɤɚɦɟɪ ɫɝɨɪɚɧɢɹ, ɲɬ. 4 

Ɍɨɩɥɢɜɨ ɉɪɢɪɨɞɧɵɣ ɢɥɢ ɩɨɩɭɬɧɵɣ ɧɟɮɬɹɧɨɣ ɝɚɡ ɫ 

ɫɨɞɟɪɠɚɧɢɟɦ ɫɟɪɨɜɨɞɨɪɨɞɚ, ɝ/100 ɦ3, ɧɟ 

ɛɨɥɟɟ 2 

Ɍɹɝɨɞɭɬɶɟɜɨɟ ɭɫɬɪɨɣɫɬɜɨ ȼɟɧɬɢɥɹɬɨɪ ɪɚɞɢɚɥɶɧɵɣ ȼ-ɐ6-28-10 

Ʉɨɥɢɱɟɫɬɜɨ ɜɟɧɬɢɥɹɬɨɪɨɜ, ɲɬ. 1 

Ⱦɜɢɝɚɬɟɥɶ ɩɪɢɜɨɞɚ ɜɟɧɬɢɥɹɬɨɪɚ ɗɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ 4Ⱥ250S4ɍ3 

Ʉɨɥɢɱɟɫɬɜɨ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɣ, ɲɬ. 1 

Ʉɨɥɢɱɟɫɬɜɨ ɛɥɨɤɨɜ ɩɟɱɢ ɬɪɭɛɱɚɬɨɣ ɉɌȻ-

10, ɲɬ. 

ɜ ɬɨɦ ɱɢɫɥɟ: 

- ɤɚɦɟɪɚ ɬɟɩɥɨɨɛɦɟɧɧɚɹ 

- ɛɥɨɤ ɨɫɧɨɜɚɧɢɹ ɩɟɱɢ 

- ɛɥɨɤ ɜɟɧɬɢɥɹɬɨɪɧɨɝɨ ɚɝɪɟɝɚɬɚ 

- ɫɢɫɬɟɦɚ ɚɜɬɨɦɚɬɢɡɚɰɢɢ 

4 

1 

1 

1 

1 

Ɇɚɫɫɚ, ɤɝ, ɧɟ ɛɨɥɟɟ 

- ɤɚɦɟɪɵ ɬɟɩɥɨɨɛɦɟɧɧɨɣ 

- ɛɥɨɤɚ ɨɫɧɨɜɚɧɢɹ ɩɟɱɢ 

- ɛɥɨɤɚ ɜɟɧɬɢɥɹɬɨɪɧɨɝɨ ɚɝɪɟɝɚɬɚ 

- ɫɢɫɬɟɦɵ ɚɜɬɨɦɚɬɢɡɚɰɢɢ 

29050 

9000 

1400 

2000 

Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ (ɞɥɢɧɚ ɯ ɲɢɪɢɧɚ ɯ 

ɜɵɫɨɬɚ), ɦɦ 

- ɤɚɦɟɪɵ ɬɟɩɥɨɨɛɦɟɧɧɨɣ 

- ɛɥɨɤɚ ɨɫɧɨɜɚɧɢɹ ɩɟɱɢ 

- ɛɥɨɤɚ ɜɟɧɬɢɥɹɬɨɪɧɨɝɨ ɚɝɪɟɝɚɬɚ 

- ɫɢɫɬɟɦɵ ɚɜɬɨɦɚɬɢɡɚɰɢɢ 

30775x3250x3580 

11830x3150x2712 

2400x1320x2025 

3080x2000x2450 

ɑɢɫɥɨ ɩɨɬɨɤɨɜ ɩɪɨɞɭɤɬɨɜɨɝɨ ɡɦɟɟɜɢɤɚ 4 
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3 Ɉɫɧɨɜɧɵɟ ɜɢɞɵ ɩɪɢɦɟɧɹɟɦɨɣ ɬɟɩɥɨɢɡɨɥɹɰɢɢ 

 

3.1 Ɇɨɧɨɥɢɬɧɵɣ ɩɟɧɨɛɟɬɨɧ 

 

Ɇɨɧɨɥɢɬɧɵɣ ɩɟɧɨɛɟɬɨɧ ɩɨɤɚɡɚɧ ɧɚ ɪɢɫɭɧɤɟ 6 — ɷɬɨ ɹɱɟɢɫɬɵɣ ɛɟɬɨɧ, 

ɢɡɝɨɬɨɜɥɟɧɧɵɣ ɧɚ ɨɫɧɨɜɟ ɩɨɪɬɥɚɧɞɰɟɦɟɧɬɨɜ, ɞɪɭɝɢɯ ɜɹɠɭɳɢɯ ɢ 

ɩɟɧɨɨɛɪɚɡɨɜɚɬɟɥɹ, ɚ ɬɚɤɠɟ ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ, ɦɢɧɟɪɚɥɶɧɵɯ ɢ ɩɨɥɢɦɟɪɧɵɯ 

ɧɚɩɨɥɧɢɬɟɥɟɣ ɢ ɞɨɛɚɜɨɤ, ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɦɨɛɢɥɶɧɵɯ ɭɫɬɚɧɨɜɨɤ [3]. 

 

 

Ɋɢɫɭɧɨɤ 6 — ɍɬɟɩɥɟɧɢɟ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɦɨɧɨɥɢɬɧɵɦ ɩɟɧɨɛɟɬɨɧɨɦ 

 

Ɇɨɧɨɥɢɬɧɵɣ ɩɟɧɨɛɟɬɨɧ ɩɨɥɭɱɚɸɬ ɧɚ ɨɫɧɨɜɟ ɩɨɪɬɥɚɧɞɰɟɦɟɧɬɚ ɜɨɞɵ ɢ 

ɩɟɧɵ. ɉɟɧɚ ɩɨɥɭɱɚɟɬɫɹ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɨɪɝɚɧɢɱɟɫɤɨɝɨ ɢɥɢ ɫɢɧɬɟɬɢɱɟɫɤɨɝɨ 

ɩɟɧɨɨɛɪɚɡɨɜɚɬɟɥɹ. Ɇɨɧɨɥɢɬɧɵɣ ɩɟɧɨɛɟɬɨɧ ɡɚɥɢɜɚɟɬɫɹ ɜ ɧɟɫɴёɦɧɭɸ ɨɩɚɥɭɛɤɭ 

ɢɥɢ ɞɪɭɝɢɟ ɨɝɪɚɠɞɚɸɳɢɟ ɤɨɧɫɬɪɭɤɰɢɢ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɚ ɫɬɪɨɣɩɥɨɳɚɞɤɟ ɩɪɢ 

ɩɨɦɨɳɢ ɦɨɛɢɥɶɧɵɯ ɭɫɬɚɧɨɜɨɤ [3]. 

Ɇɨɧɨɥɢɬɧɵɣ ɩɟɧɨɛɟɬɨɧ — ɷɬɨ ɞɨɥɝɨɜɟɱɧɵɣ ɧɟɝɨɪɸɱɢɣ 

ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɵɣ ɦɚɬɟɪɢɚɥ. Ɉɧ ɧɚɯɨɞɢɬ ɫɜɨё ɩɪɢɦɟɧɟɧɢɟ ɜ ɫɥɟɞɭɸɳɢɯ 

ɨɛɥɚɫɬɹɯ: 
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-ɤɚɪɤɚɫɧɨɟ ɞɨɦɨɫɬɪɨɟɧɢɟ 

-ɬɟɩɥɨɢɡɨɥɹɰɢɹ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ 

-ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɞɨɪɨɝ 

-ɬɟɩɥɨɢɡɨɥɹɰɢɹ ɤɪɨɜɥɢ, ɱɟɪɞɚɤɨɜ ɢ ɦɚɧɫɚɪɞ 

-ɞɨɪɨɠɧɨɟ ɫɬɪɨɢɬɟɥɶɫɬɜɨ 

-ɫɬɹɠɤɢ ɩɟɪɟɤɪɵɬɢɣ 

Ⱦɨɫɬɨɢɧɫɬɜɚ: 

-ɧɟɝɨɪɸɱɟɫɬɶ 

-ɞɨɥɝɨɜɟɱɧɵɣ ɦɚɬɟɪɢɚɥ 

-ɬɟɯɧɨɥɨɝɢɱɧɵɣ ɦɚɬɟɪɢɚɥ 

-ɷɤɨɥɨɝɢɱɧɨɫɬɶ ɢɫɩɨɥɶɡɭɟɦɵɯ ɦɚɬɟɪɢɚɥɨɜ 

-ɹɜɥɹɟɬɫɹ ɩɨɫɬɨɹɧɧɨ ɫɨɯɧɭɳɢɦ ɢ ɧɚɛɢɪɚɸɳɢɦ ɩɪɨɱɧɨɫɬɶ ɦɚɬɟɪɢɚɥɨɦ 

-ɧɢɡɤɚɹ ɫɨɪɛɰɢɨɧɧɚɹ ɜɥɚɠɧɨɫɬɶ 

-ɧɢɡɤɚɹ ɝɢɝɪɨɫɤɨɩɢɱɧɨɫɬɶ 

ɇɟɞɨɫɬɚɬɤɢ: 

-ɡɚɱɚɫɬɭɸ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɤɚɤ ɤɨɧɫɬɪɭɤɰɢɨɧɧɵɣ, ɱɟɦ ɧɟ ɹɜɥɹɟɬɫɹ 

-ɬɪɟɛɭɟɬ ɨɛɹɡɚɬɟɥɶɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɡɚɳɢɬɧɵɯ ɫɥɨɟɜ ɩɨɤɪɨɜɧɨɝɨ 

ɦɚɬɟɪɢɚɥɚ 

-ɩɨɫɤɨɥɶɤɭ ɦɚɬɟɪɢɚɥ ɝɨɬɨɜɹɬ ɧɚ ɦɟɫɬɟ, ɬɨ ɡɚɱɚɫɬɭɸ ɧɟ ɩɪɨɜɨɞɹɬ ɤɨɧɬɪɨɥɶ 

ɤɚɱɟɫɬɜɚ 

 

3.2 Ʉɚɦɟɧɧɚɹ ɜɚɬɚ 

 

Ʉɚɦɟɧɧɚɹ ɜɚɬɚ ɩɨɤɚɡɚɧɚ ɧɚ ɪɢɫɭɧɤɟ 7 — ɬɟɩɥɨ- ɡɜɭɤɨɢɡɨɥɹɰɢɹ, 

ɢɡɝɨɬɨɜɥɟɧɧɚɹ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɢɡ ɪɚɫɩɥɚɜɚ ɢɡɜɟɪɠɟɧɧɵɯ ɝɨɪɧɵɯ ɩɨɪɨɞ. 

Ɋɚɡɧɨɜɢɞɧɨɫɬɶ ɦɢɧɟɪɚɥɶɧɨɣ ɜɚɬɵ. 
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Ɋɢɫɭɧɨɤ 7 — Ʉɚɦɟɧɧɚɹ ɜɚɬɚ Paroc Linio 20 

 

ɂɫɯɨɞɧɵɦ ɫɵɪɶɟɦ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɜɨɥɨɤɧɚ ɤɚɦɟɧɧɨɣ ɜɚɬɵ ɫɥɭɠɚɬ 

ɝɚɛɛɪɨ-ɛɚɡɚɥɶɬɨɜɵɟ ɝɨɪɧɵɟ ɩɨɪɨɞɵ. 

Ɇɟɬɨɞɢɤɚ ɩɪɨɢɡɜɨɞɫɬɜɚ ɜɨɥɨɤɧɚ ɢɡ ɤɚɦɧɹ ɛɵɥɚ ɨɫɧɨɜɚɧɚ ɧɚ ɩɪɢɪɨɞɧɵɯ 

ɩɪɨɰɟɫɫɚɯ: ɩɨɫɥɟ ɜɭɥɤɚɧɢɱɟɫɤɢɯ ɢɡɜɟɪɠɟɧɢɣ ɧɚ Ƚɚɜɚɣɫɤɢɯ ɨɫɬɪɨɜɚɯ ɛɵɥɢ 

ɧɚɣɞɟɧɵ ɬɚɤ ɧɚɡɵɜɚɟɦɵɟ «ȼɨɥɨɫɵ ɉɟɥɟ» — ɜɚɬɚ ɢɡ ɬɨɧɤɢɯ ɧɢɬɟɣ 

ɜɭɥɤɚɧɢɱɟɫɤɢɯ ɩɨɪɨɞ, ɤɨɬɨɪɵɟ ɢ ɨɤɚɡɚɥɢɫɶ «ɩɪɟɞɲɟɫɬɜɟɧɧɢɤɚɦɢ» 

ɫɨɜɪɟɦɟɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ. ȼɩɟɪɜɵɟ ɜɚɬɭ ɢɡ ɝɨɪɧɵɯ ɩɨɪɨɞ ɩɨɥɭɱɢɥɢ ɜ ɋɒȺ ɜ 

1897 ɝ. ɋɨɜɪɟɦɟɧɧɨɟ ɩɪɨɢɡɜɨɞɫɬɜɨ ɤɚɦɟɧɧɨɣ ɜɚɬɵ ɨɫɧɨɜɚɧɨ ɧɚ ɩɪɢɧɰɢɩɟ 

ɞɟɣɫɬɜɢɹ, ɫɯɨɠɟɦ ɫ ɪɚɛɨɬɨɣ ɜɭɥɤɚɧɚ: ɜ ɩɟɱɢ, ɝɞɟ ɬɟɦɩɟɪɚɬɭɪɚ ɞɨɫɬɢɝɚɟɬ 

ɩɪɢɦɟɪɧɨ 1500 ºɋ, ɢɡ ɝɨɪɧɵɯ ɩɨɪɨɞ ɩɨɥɭɱɚɸɬ ɨɝɧɟɧɧɨ-ɠɢɞɤɢɣ ɪɚɫɩɥɚɜ, 

ɤɨɬɨɪɵɣ ɡɚɬɟɦ ɜɵɬɹɝɢɜɚɸɬ ɜ ɜɨɥɨɤɧɨ ɪɚɡɥɢɱɧɵɦɢ ɫɩɨɫɨɛɚɦɢ: 

-ɞɭɬɶɟɜɨɣ ɫɩɨɫɨɛ 

-ɰɟɧɬɪɨɛɟɠɧɨ-ɜɚɥɤɨɜɵɣ ɫɩɨɫɨɛ 

-ɰɟɧɬɪɨɛɟɠɧɨ-ɞɭɬɶɟɜɨɣ ɫɩɨɫɨɛ 

-ɰɟɧɬɪɨɛɟɠɧɨ-ɮɢɥɶɟɪɧɨ-ɞɭɬɶɟɜɨɣ ɫɩɨɫɨɛ 
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-ɢɧɵɟ ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɵɟ ɫɩɨɫɨɛɵ 

ɉɪɨɢɡɜɨɞɫɬɜɨ ɢɡɞɟɥɢɣ: ɩɨɫɥɟ ɩɪɨɰɟɫɫɚ ɜɨɥɨɤɧɨɨɛɪɚɡɨɜɚɧɢɹ ɜɜɨɞɢɬɫɹ 

ɫɜɹɡɭɸɳɟɟ ɩɭɬёɦ ɪɚɫɩɵɥɟɧɢɹ ɫɜɹɡɭɸɳɟɝɨ ɧɚ ɜɨɥɨɤɧɚ, ɩɨɥɢɜɚ ɤɨɜɪɚ ɢɡ 

ɤɚɦɟɧɧɨɣ ɜɚɬɵ ɢɥɢ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɝɢɞɪɨɦɚɫɫ. Ʉɨɜёɪ ɢɡ ɤɚɦɟɧɧɨɣ ɜɚɬɵ ɫ 

ɧɚɧɟɫёɧɧɵɦ ɧɚ ɜɨɥɨɤɧɚ ɫɜɹɡɭɸɳɢɦ ɩɪɨɯɨɞɢɬ ɷɬɚɩ ɮɨɪɦɢɪɨɜɚɧɢɹ ɫɬɪɭɤɬɭɪɵ 

ɢɡɞɟɥɢɹ. Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢ ɦɨɝɭɬ ɛɵɬɶ ɡɚɞɚɧɵ ɝɨɪɢɡɨɧɬɚɥɶɧɨ-ɫɥɨɢɫɬɚɹ, 

ɜɟɪɬɢɤɚɥɶɧɨ-ɫɥɨɢɫɬɚɹ, ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɚɹ ɢɥɢ ɝɨɮɪɢɪɨɜɚɧɧɚɹ ɫɬɪɭɤɬɭɪɵ, ɚ 

ɬɚɤɠɟ ɫɨɡɞɚɧɚ ɤɨɦɛɢɧɢɪɨɜɚɧɧɚɹ ɩɥɨɬɧɨɫɬɶ, ɱɬɨ ɭɜɟɥɢɱɢɜɚɟɬ ɜɨɡɦɨɠɧɨɫɬɢ 

ɩɪɢɦɟɧɟɧɢɹ ɢɡɞɟɥɢɣ ɜ ɬɟɯ ɢɥɢ ɢɧɵɯ ɤɨɧɫɬɪɭɤɰɢɹɯ. 

ɉɨɫɥɟ ɮɨɪɦɨɜɚɧɢɹ ɤɚɦɟɧɧɚɹ ɜɚɬɚ ɩɨɞɜɟɪɝɚɟɬɫɹ ɬɟɪɦɨɨɛɪɚɛɨɬɤɟ, ɝɞɟ 

ɬɟɩɥɨɧɨɫɢɬɟɥɶ ɫ ɬɟɦɩɟɪɚɬɭɪɨɣ 180-230 °ɋ ɩɪɨɜɨɰɢɪɭɟɬ ɪɟɚɤɰɢɸ 

ɩɨɥɢɤɨɧɞɟɧɫɚɰɢɢ ɫɜɹɡɭɸɳɟɝɨ. ɋɨɞɟɪɠɚɧɢɟ ɨɪɝɚɧɢɱɟɫɤɢɯ ɜɟɳɟɫɬɜ ɜ ɝɨɬɨɜɨɣ 

ɩɪɨɞɭɤɰɢɢ, ɤɚɤ ɩɪɚɜɢɥɨ, ɫɨɫɬɚɜɥɹɟɬ 3-4 % ɩɨ ɦɚɫɫɟ. Ɂɚɬɟɦ ɩɪɨɢɫɯɨɞɢɬ ɪɟɡɤɚ 

ɢɡɞɟɥɢɣ ɧɚ ɧɟɨɛɯɨɞɢɦɵɟ ɪɚɡɦɟɪɵ, ɭɩɚɤɨɜɤɚ ɢ ɫɤɥɚɞɢɪɨɜɚɧɢɟ. 

ɂɡ ɤɚɦɟɧɧɨɣ ɜɚɬɵ, ɤɪɨɦɟ ɩɥɢɬ ɢ ɦɚɬɨɜ, ɦɨɝɭɬ ɢɡɝɨɬɚɜɥɢɜɚɬɶɫɹ 

ɮɨɪɦɨɜɚɧɧɵɟ ɢɡɞɟɥɢɹ (ɰɢɥɢɧɞɪɵ, ɫɟɝɦɟɧɬɵ). 

ɉɪɢɦɟɧɟɧɢɟ ɤɚɦɟɧɧɨɣ ɜɚɬɵ ɜ ɤɚɱɟɫɬɜɟ ɭɬɟɩɥɢɬɟɥɹ ɩɨɥɭɱɢɥɨ ɲɢɪɨɤɨɟ 

ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɫ ɧɚɱɚɥɚ 20-ɝɨ ɫɬɨɥɟɬɢɹ ɜɜɢɞɭ ɬɨɝɨ, ɱɬɨ ɷɬɨɬ ɧɚɬɭɪɚɥɶɧɵɣ 

ɦɚɬɟɪɢɚɥ (ɩɪɢɦɟɪɧɨ ɧɚ 95 % ɫɨɫɬɨɹɳɢɣ ɢɡ ɤɚɦɧɹ) ɹɜɥɹɟɬɫɹ ɧɟɝɨɪɸɱɢɦ ɢ 

ɞɨɥɝɨɜɟɱɧɵɦ. Ɉɫɧɨɜɧɨɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɤɚɦɟɧɧɚɹ ɜɚɬɚ ɩɨɥɭɱɢɥɚ ɜ ɤɚɱɟɫɬɜɟ 

ɭɬɟɩɥɢɬɟɥɹ ɞɥɹ ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɡɞɚɧɢɣ (ɮɚɫɚɞɨɜ, ɤɪɨɜɥɢ). 

Ȼɥɚɝɨɞɚɪɹ ɫɜɨɢɦ ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɵɦ ɫɩɨɫɨɛɧɨɫɬɹɦ ɦɚɬɟɪɢɚɥ ɩɨɡɜɨɥɹɟɬ 

ɩɪɟɞɨɬɜɪɚɳɚɬɶ ɬɟɩɥɨɩɨɬɟɪɢ ɱɟɪɟɡ ɩɨɜɟɪɯɧɨɫɬɢ ɜ ɯɨɥɨɞɧɨɟ ɜɪɟɦɹ ɝɨɞɚ ɢ 

ɫɨɯɪɚɧɹɬɶ ɩɪɨɯɥɚɞɭ ɩɨɦɟɳɟɧɢɹ ɜ ɬɟɱɟɧɢɟ ɬɟɩɥɨɝɨ ɩɟɪɢɨɞɚ ɝɨɞɚ. ȼ ɧɚɫɬɨɹɳɟɟ 

ɜɪɟɦɹ ɤɚɦɟɧɧɚɹ ɜɚɬɚ ɲɢɪɨɤɨ ɩɪɢɦɟɧɹɟɬɫɹ ɜ ɫɥɟɞɭɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɹɯ: 

ɋɬɟɧɵ. ȼ ɜɟɧɬɢɥɢɪɭɟɦɵɯ ɮɚɫɚɞɧɵɯ ɫɢɫɬɟɦɚɯ, ɮɚɫɚɞɚɯ ɫ ɬɨɧɤɢɦ ɢɥɢ 

ɬɨɥɫɬɵɦ ɲɬɭɤɚɬɭɪɧɵɦ ɫɥɨɟɦ, ɥёɝɤɢɯ ɜɧɟɲɧɢɯ ɤɚɪɤɚɫɧɵɯ ɤɨɧɫɬɪɭɤɰɢɹɯ, 

ɬɪёɯɫɥɨɣɧɵɯ ɤɢɪɩɢɱɧɵɯ ɫɬɟɧɚɯ, ɫɬɟɧɨɜɵɯ ɠ/ɛ ɩɚɧɟɥɹɯ, ɦɟɬɚɥɥɢɱɟɫɤɢɯ 

ɫɷɧɞɜɢɱ-ɩɚɧɟɥɹɯ, ɩɚɧɟɥɹɯ ɩɨɷɥɟɦɟɧɬɧɨɣ ɫɛɨɪɤɢ. 
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ɉɟɪɟɝɨɪɨɞɤɢ. ȼɧɭɬɪɢ ɩɨɦɟɳɟɧɢɹ ɜ ɤɚɱɟɫɬɜɟ ɡɜɭɤɨɢɡɨɥɹɰɢɢ ɜ 

ɩɟɪɟɝɨɪɨɞɤɚɯ ɜ ɨɮɢɫɧɵɯ ɢ ɠɢɥɵɯ ɩɨɦɟɳɟɧɢɹɯ. 

ɉɨɥɵ. Ⱦɥɹ ɭɬɟɩɥɟɧɢɹ ɩɨɥɨɜ ɩɨ ɥɚɝɚɦ ɢɥɢ ɩɥɢɬɚɦ ɩɟɪɟɤɪɵɬɢɹ, ɫ 

ɜɨɡɦɨɠɧɨɫɬɶɸ ɭɫɬɪɨɣɫɬɜɚ ɫɬɹɠɟɤ. Ⱦɥɹ ɡɜɭɤɨɢɡɨɥɹɰɢɢ ɜ ɤɨɧɫɬɪɭɤɰɢɹɯ 

«ɩɥɚɜɚɸɳɟɝɨ» ɩɨɥɚ. 

Ʉɪɨɜɥɢ (ɫɤɚɬɧɵɟ, ɩɥɨɫɤɢɟ). ȼɨɡɦɨɠɧɚ ɭɤɥɚɞɤɚ ɭɬɟɩɥɢɬɟɥɹ ɧɚ ɩɥɨɫɤɢɟ 

ɤɪɨɜɥɢ ɩɨ ɠɟɥɟɡɨɛɟɬɨɧɧɵɦ ɩɥɢɬɚɦ ɢɥɢ ɩɪɨɮɢɥɢɪɨɜɚɧɧɨɦɭ ɧɚɫɬɢɥɭ ɫ 

ɞɚɥɶɧɟɣɲɟɣ ɝɢɞɪɨɢɡɨɥɹɰɢɟɣ ɛɢɬɭɦɧɵɦɢ ɦɚɬɟɪɢɚɥɚɦɢ ɢɥɢ ɉȼɏ-ɦɟɦɛɪɚɧɚɦɢ. 

Ɉɝɧɟɡɚɳɢɬɚ ɫɬɚɥɶɧɵɯ ɧɟɫɭɳɢɯ ɤɨɥɨɧɧ ɢ ɛɚɥɨɤ, ɬɪɚɧɡɢɬɧɵɯ 

ɜɨɡɞɭɯɨɜɨɞɨɜ, ɠ/ɛ ɩɟɪɟɤɪɵɬɢɣ, ɬɪɭɛɧɵɯ ɢ ɤɚɛɟɥɶɧɵɯ ɩɪɨɯɨɞɨɤ 

ɂɡɨɥɹɰɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɬɪɭɛɨɩɪɨɜɨɞɨɜ. Ȼɥɚɝɨɞɚɪɹ ɧɟɝɨɪɸɱɟɫɬɢ ɢ 

ɜɵɫɨɤɨɣ ɬɟɦɩɟɪɚɬɭɪɟ ɩɥɚɜɥɟɧɢɹ ɜɨɥɨɤɨɧ ɤɚɦɟɧɧɚɹ ɜɚɬɚ ɦɨɠɟɬ ɩɪɢɦɟɧɹɬɶɫɹ ɩɪɢ 

ɢɡɨɥɹɰɢɢ ɩɨɜɟɪɯɧɨɫɬɢ ɫ ɬɟɦɩɟɪɚɬɭɪɨɣ ɞɨ +700 ºɋ. 

Ⱦɥɹ ɢɡɨɥɹɰɢɢ ɤɪɢɜɨɥɢɧɟɣɧɵɯ ɩɨɜɟɪɯɧɨɫɬɟɣ ɦɨɝɭɬ ɩɪɢɦɟɧɹɬɶɫɹ 

ɰɢɥɢɧɞɪɵ, ɫɟɝɦɟɧɬɵ ɢɥɢ ɦɚɬɵ (ɞɥɹ ɛɨɥɶɲɢɯ ɪɚɞɢɭɫɨɜ) [4]. 

 

3.3 ɋɬɟɤɥɨɜɚɬɚ 

 

ɋɬɟɤɥɨɜɚɬɚ ɩɨɤɚɡɚɧɚ ɧɚ ɪɢɫɭɧɤɟ 8 — ɜɨɥɨɤɧɢɫɬɵɣ ɦɢɧɟɪɚɥɶɧɵɣ 

ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɵɣ ɦɚɬɟɪɢɚɥ, ɪɚɡɧɨɜɢɞɧɨɫɬɶ ɦɢɧɟɪɚɥɶɧɨɣ ɜɚɬɵ. Ⱦɥɹ 

ɩɨɥɭɱɟɧɢɹ ɫɬɟɤɥɹɧɧɨɝɨ ɜɨɥɨɤɧɚ ɢɫɩɨɥɶɡɭɸɬ ɬɨ ɠɟ ɫɵɪɶё, ɱɬɨ ɢ ɞɥɹ 

ɩɪɨɢɡɜɨɞɫɬɜɚ ɨɛɵɱɧɨɝɨ ɫɬɟɤɥɚ ɢɥɢ ɨɬɯɨɞɵ ɫɬɟɤɨɥɶɧɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ. 
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Ɋɢɫɭɧɨɤ 8 — ɋɬɟɤɥɨɜɚɬɚ Isover 

 

ɋɬɟɤɥɨɜɚɬɚ ɢɦɟɟɬ ɜɵɫɨɤɭɸ ɯɢɦɢɱɟɫɤɭɸ ɫɬɨɣɤɨɫɬɶ, ɟё ɩɥɨɬɧɨɫɬɶ ɜ 

ɪɵɯɥɨɦ ɫɨɫɬɨɹɧɢɢ ɧɟ ɩɪɟɜɵɲɚɟɬ 130 ɤɝ/ɦ³. 

ɂɫɯɨɞɧɨɟ ɫɵɪɶё ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɫɬɟɤɥɨɜɚɬɵ — ɩɟɫɨɤ, ɫɨɞɚ, ɞɨɥɨɦɢɬ, 

ɢɡɜɟɫɬɧɹɤ, ɛɭɪɚ (ɢɥɢ ɷɬɢɛɨɪ). ɋɨɜɪɟɦɟɧɧɵɟ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢɫɩɨɥɶɡɭɸɬ ɞɨ 80 % 

ɫɬɟɤɥɨɛɨɹ. 

ȼ ɛɭɧɤɟɪ ɡɚɫɵɩɚɸɬɫɹ ɨɫɧɨɜɧɵɟ ɤɨɦɩɨɧɟɧɬɵ. Ⱦɚɥɶɲɟ ɧɚɫɬɭɩɚɟɬ ɷɬɚɩ 

ɩɥɚɜɥɟɧɢɹ ɦɚɫɫɵ. Ⱦɨɡɚɬɨɪɵ ɡɚɝɪɭɠɚɸɬ ɩɥɚɜɢɥɶɧɭɸ ɩɟɱɶ ɜ ɫɬɪɨɝɨɦ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɟɰɟɩɬɭɪɨɣ, ɱɬɨɛɵ ɩɪɢ ɞɨɫɬɢɠɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ ɜ 1400 °C 

ɫɦɟɫɶ ɢɦɟɥɚ ɡɚɞɚɧɧɵɟ ɦɟɯɚɧɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɬɨɧɱɚɣɲɢɯ ɧɢɬɟɣ. 

ɇɢɬɢ ɩɨɥɭɱɚɸɬɫɹ ɩɪɢ ɩɨɦɨɳɢ ɪɚɡɞɭɜɚɧɢɹ ɩɚɪɨɦ ɪɚɫɩɥɚɜɥɟɧɧɨɝɨ ɫɬɟɤɥɚ, 

ɜɵɥɟɬɚɸɳɟɝɨ ɢɡ ɰɟɧɬɪɢɮɭɝɢ. 

ɉɪɨɰɟɫɫ ɜɨɥɨɤɧɨɨɛɪɚɡɨɜɚɧɢɹ ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ ɨɛɪɚɛɨɬɤɨɣ ɩɨɥɢɦɟɪɧɵɦɢ 

ɚɷɪɨɡɨɥɹɦɢ. ȼ ɤɚɱɟɫɬɜɟ ɫɜɹɡɭɸɳɟɝɨ ɩɪɢɦɟɧɹɸɬɫɹ ɜɨɞɧɵɟ ɪɚɫɬɜɨɪɵ ɮɟɧɨɥ-

ɚɥɶɞɟɝɢɞɧɨɝɨ ɩɨɥɢɦɟɪɚ, ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɨɝɨ ɦɨɱɟɜɢɧɨɣ. ɉɪɨɩɢɬɚɧɧɚɹ 
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ɚɷɪɨɡɨɥɟɦ ɧɢɬɶ ɩɨɩɚɞɚɟɬ ɧɚ ɜɚɥɤɢ. ɇɚ ɤɨɧɜɟɣɟɪɟ ɨɧɚ ɩɪɨɯɨɞɢɬ ɧɟɫɤɨɥɶɤɨ 

ɷɬɚɩɨɜ ɜɵɪɚɜɧɢɜɚɧɢɹ. Ɏɨɪɦɢɪɭɟɬɫɹ ɨɞɧɨɪɨɞɧɵɣ ɫɬɟɤɥɨɩɨɥɢɦɟɪɧɵɣ «ɤɨɜёɪ». 

Ⱦɚɥɶɲɟ ɧɚɫɬɭɩɚɟɬ ɷɬɚɩ ɩɨɥɢɦɟɪɢɡɚɰɢɢ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 250 °C. ȼɵɫɨɤɚɹ 

ɬɟɦɩɟɪɚɬɭɪɚ — ɤɚɬɚɥɢɡɚɬɨɪ ɞɥɹ ɨɛɪɚɡɨɜɚɧɢɹ ɩɨɥɢɦɟɪɧɵɯ ɫɜɹɡɟɣ. ɉɨɩɭɬɧɨ ɜ 

ɬɟɦɩɟɪɚɬɭɪɧɨɣ ɤɚɦɟɪɟ ɢɫɩɚɪɹɟɬɫɹ ɨɫɬɚɬɨɤ ɜɥɚɝɢ, ɩɨɥɭɱɟɧɧɨɣ ɜɦɟɫɬɟ ɫ 

ɚɷɪɨɡɨɥɟɦ. ɉɨɫɥɟ ɩɨɥɢɦɟɪɢɡɚɰɢɢ ɜɚɬɵ ɫɬɚɧɨɜɹɬɫɹ ɬɜёɪɞɵɦɢ ɢ ɩɪɢɨɛɪɟɬɚɸɬ 

ɹɧɬɚɪɧɨ-ɠёɥɬɵɣ ɨɬɬɟɧɨɤ. 

ɋɥɟɞɭɸɳɢɣ ɷɬɚɩ — ɨɯɥɚɠɞɟɧɢɟ, ɝɞɟ ɫɬɟɤɥɨɜɚɬɚ ɨɫɬɭɠɚɟɬɫɹ ɞɨ 

ɬɟɦɩɟɪɚɬɭɪɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, ɩɨɫɥɟ ɱɟɝɨ ɩɨɫɬɭɩɚɟɬ ɧɚ ɪɚɫɤɪɨɣ. 

ɉɪɨɞɨɥɶɧɵɟ ɮɪɟɡɵ ɢ ɩɨɩɟɪɟɱɧɵɟ ɩɢɥɵ ɪɚɫɤɪɚɢɜɚɸɬ ɛɟɫɤɨɧɟɱɧɭɸ ɥɟɧɬɭ ɧɚ 

ɦɚɬɵ ɢ ɪɭɥɨɧɵ. 

ɉɨɥɭɱɟɧɧɵɣ ɭɬɟɩɥɢɬɟɥɶ ɢɦɟɟɬ ɛɨɥɶɲɨɣ ɨɛɴёɦ, ɩɨɫɤɨɥɶɤɭ ɜɟɫɶ ɩɪɨɧɢɡɚɧ 

ɜɨɡɞɭɯɨɦ. ɉɪɟɫɫɨɜɚɧɢɟ ɝɨɬɨɜɨɣ ɩɪɨɞɭɤɰɢɢ ɩɨɡɜɨɥɹɟɬ ɡɧɚɱɢɬɟɥɶɧɨ ɷɤɨɧɨɦɢɬɶ 

ɩɪɨɫɬɪɚɧɫɬɜɨ ɩɪɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɟ ɢ ɯɪɚɧɟɧɢɢ. ɉɨ ɟɜɪɨɩɟɣɫɤɢɦ ɧɨɪɦɚɦ 

ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɲɟɫɬɢɤɪɚɬɧɨɟ ɫɠɚɬɢɟ. ɍɩɪɭɝɢɯ ɫɜɨɣɫɬɜ ɬɟɩɥɨɢɡɨɥɹɰɢɢ 

ɞɨɫɬɚɬɨɱɧɨ ɞɥɹ ɩɨɥɧɨɝɨ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɩɟɪɜɨɧɚɱɚɥɶɧɵɯ ɪɚɡɦɟɪɨɜ. 

ɇɟɞɨɫɬɚɬɤɨɦ ɫɬɟɤɥɨɜɚɬɵ ɹɜɥɹɟɬɫɹ ɜɵɫɨɤɚɹ ɥɨɦɤɨɫɬɶ ɜɨɥɨɤɨɧ, ɨɫɬɪɵɟ ɢ 

ɬɨɧɤɢɟ ɨɛɥɨɦɤɢ ɤɨɬɨɪɵɯ ɥɟɝɤɨ ɩɪɨɧɢɤɚɸɬ ɜ ɨɞɟɠɞɭ (ɢɡ ɤɨɬɨɪɨɣ ɢɯ ɬɪɭɞɧɨ 

ɭɞɚɥɢɬɶ) ɢ ɞɚɥɟɟ ɜ ɤɨɠɭ, ɜɵɡɵɜɚɹ ɡɭɞ. ȼɞɵɯɚɧɢɟ ɜɨɡɞɭɯɚ ɫ ɨɛɥɨɦɤɚɦɢ ɜɨɥɨɤɨɧ 

ɫɬɟɤɥɨɜɚɬɵ ɦɨɠɟɬ ɜɵɡɜɚɬɶ ɞɥɢɬɟɥɶɧɨɟ ɪɚɡɞɪɚɠɟɧɢɟ ɥёɝɤɢɯ, ɩɨɫɤɨɥɶɤɭ ɨɧɢ 

ɜɵɯɨɞɹɬ ɢɡ ɥёɝɤɢɯ ɨɱɟɧɶ ɦɟɞɥɟɧɧɨ. Ɉɩɚɫɧɨ ɬɚɤɠɟ ɩɨɩɚɞɚɧɢɟ ɜɨɥɨɤɨɧ 

ɫɬɟɤɥɨɜɚɬɵ ɜ ɝɥɚɡɚ. 

Ⱦɥɹ ɩɪɨɮɢɥɚɤɬɢɤɢ ɷɬɢɯ ɹɜɥɟɧɢɣ ɪɚɛɨɬɚ ɫɨ ɫɬɟɤɥɨɜɚɬɨɣ ɞɨɥɠɧɚ 

ɩɪɨɜɨɞɢɬɶɫɹ ɜ ɩɥɨɬɧɨɣ ɫɩɟɰɨɞɟɠɞɟ, ɧɟ ɨɫɬɚɜɥɹɸɳɟɣ ɨɬɤɪɵɬɵɯ ɭɱɚɫɬɤɨɜ ɬɟɥɚ, 

ɛɪɟɡɟɧɬɨɜɵɯ ɪɭɤɚɜɢɰɚɯ, ɡɚɳɢɬɧɵɯ ɨɱɤɚɯ ɢ ɪɟɫɩɢɪɚɬɨɪɟ. 

ɇɨɦɟɧɤɥɚɬɭɪɚ ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɵɯ ɢɡɞɟɥɢɣ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɬɟɤɥɹɧɧɨɣ 

ɜɚɬɵ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ: ɦɹɝɤɢɟ ɦɚɬɵ ɢ ɩɥɢɬɵ, ɩɨɥɭɠёɫɬɤɢɟ ɢ ɠɟɫɬɤɢɟ ɩɥɢɬɵ ɧɚ 

ɫɢɧɬɟɬɢɱɟɫɤɨɦ ɫɜɹɡɭɸɳɟɦ, ɩɨɡɜɨɥɹɸɳɢɟ ɜɵɞɟɪɠɢɜɚɬɶ ɡɧɚɱɢɬɟɥɶɧɵɟ ɧɚɝɪɭɡɤɢ. 

ɀёɫɬɤɢɟ ɩɥɢɬɵ, ɨɛɥɢɰɨɜɚɧɧɵɟ ɫɬɟɤɥɨɜɨɣɥɨɤɨɦ, ɹɜɥɹɸɬɫɹ ɯɨɪɨɲɟɣ 

ɜɟɬɪɨɡɚɳɢɬɨɣ. ɉɨ ɞɥɢɧɧɵɦ ɫɬɨɪɨɧɚɦ ɩɥɢɬ ɜɨɡɦɨɠɧɨ ɫɨɟɞɢɧɟɧɢɟ ɜ ɲɩɭɧɬ ɢ 
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ɝɪɟɛɟɧɶ, ɱɬɨ ɨɛɟɫɩɟɱɢɜɚɟɬ ɧɚɞёɠɧɨɟ ɤɪɟɩɥɟɧɢɟ ɢ ɨɬɫɭɬɫɬɜɢɟ ɡɚɡɨɪɨɜ. Ɇɹɝɤɢɟ 

ɫɬɟɤɥɨɜɨɥɨɤɧɢɫɬɵɟ ɦɚɬɟɪɢɚɥɵ, ɤɚɤ ɩɪɚɜɢɥɨ, ɩɪɟɫɫɭɸɬɫɹ ɜ ɪɭɥɨɧɵ. Ȼɥɚɝɨɞɚɪɹ 

ɜɵɫɨɤɨɣ ɭɩɪɭɝɨɫɬɢ, ɨɧɢ ɜɵɩɪɹɦɥɹɸɬɫɹ ɢ ɜɨɫɫɬɚɧɚɜɥɢɜɚɸɬ ɩɟɪɜɨɧɚɱɚɥɶɧɵɣ 

ɨɛɴёɦ ɩɪɚɤɬɢɱɟɫɤɢ ɫɪɚɡɭ ɩɨɫɥɟ ɜɫɤɪɵɬɢɹ ɭɩɚɤɨɜɤɢ. ȼɨɡɦɨɠɟɧ ɜɵɩɭɫɤ ɢɡɞɟɥɢɣ 

ɫ ɧɚɤɥɟɣɤɨɣ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɫɥɨɟɜ (ɤɚɲɢɪɨɜɤɚ) — ɮɨɥɶɝɚ ɜ ɤɚɱɟɫɬɜɟ 

ɩɚɪɨɢɡɨɥɹɰɢɢ ɢɥɢ ɫɬɟɤɥɨɯɨɥɫɬ ɜ ɤɚɱɟɫɬɜɟ ɜɟɬɪɨɡɚɳɢɬɵ (ɫɥɨɣ, ɩɪɟɩɹɬɫɬɜɭɸɳɢɣ 

ɦɢɝɪɚɰɢɢ ɜɨɥɨɤɨɧ). 

ɉɪɢɦɟɧɹɸɬɫɹ ɞɥɹ ɬɟɩɥɨɢɡɨɥɹɰɢɢ ɢ ɡɜɭɤɨɢɡɨɥɹɰɢɢ ɫɬɪɨɢɬɟɥɶɧɵɯ ɢ 

ɩɪɨɱɢɯ ɤɨɧɫɬɪɭɤɰɢɣ, ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɢ ɬ.ɩ. Ɉɛɥɢɰɨɜɵɜɚɧɢɟ ɧɟɪɨɜɧɵɯ 

ɩɨɜɟɪɯɧɨɫɬɟɣ, ɩɪɢɦɟɧɟɧɢɟ ɜ ɤɨɧɫɬɪɭɤɰɢɹɯ ɥɸɛɨɣ ɮɨɪɦɵ ɢ ɤɨɧɮɢɝɭɪɚɰɢɢ. 

Ɉɛɥɚɫɬɢ ɩɪɢɦɟɧɟɧɢɹ ɩɪɚɤɬɢɱɟɫɤɢ ɬɚɤɢɟ ɠɟ, ɤɚɤ ɞɥɹ ɢɡɞɟɥɢɣ ɢɡ ɦɢɧɟɪɚɥɶɧɨɣ 

ɜɚɬɵ, ɨɬ ɤɨɬɨɪɨɣ ɨɬɥɢɱɚɟɬɫɹ ɥɭɱɲɢɦɢ ɢɡɨɥɢɪɭɸɳɢɦɢ ɫɜɨɣɫɬɜɚɦɢ, ɧɨ ɯɭɞɲɟɣ 

ɫɬɨɣɤɨɫɬɶɸ ɤ ɬɟɦɩɟɪɚɬɭɪɟ ɢ ɜɥɚɠɧɨɫɬɢ. 

ɋɬɪɨɢɬɟɥɶɧɭɸ ɫɬɟɤɥɨɜɚɬɭ ɦɨɠɧɨ ɪɚɡɞɟɥɢɬɶ ɧɚ ɬɪɢ ɝɪɭɩɩɵ: ɤɪɨɜɟɥɶɧɚɹ, 

ɫɬɟɧɨɜɚɹ ɢ ɩɨɞ ɫɬɹɠɤɭ. ɉɟɪɜɚɹ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɩɨɜɟɪɯɧɨɫɬɟɣ, 

ɧɟ ɧɟɫɭɳɢɯ ɧɚɝɪɭɡɤɭ, ɧɚ ɱɟɪɞɚɤɚɯ, ɚ ɬɚɤɠɟ ɜ ɩɨɥɚɯ ɧɚ ɥɚɝɚɯ (ɧɨ ɜ ɩɨɫɥɟɞɧɟɦ 

ɫɥɭɱɚɟ ɧɚɞɨ ɨɛɪɚɳɚɬɶ ɜɧɢɦɚɧɢɟ ɢ ɧɚ ɷɤɨɥɨɝɢɸ - ɧɟ ɜɫɟ ɫɜɹɡɭɸɳɢɟ ɜɟɳɟɫɬɜɚ 

ɩɨɥɟɡɧɵ ɜ ɠɢɥɢɳɟ). ȼɵɩɭɫɤɚɟɬɫɹ ɜ ɜɢɞɟ ɩɥɢɬ ɢ ɪɭɥɨɧɨɜ. ɇɢɡɤɚɹ ɩɪɨɱɧɨɫɬɶ. 

ȼɬɨɪɚɹ ɩɪɨɱɧɟɟ, ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɭɬɟɩɥɟɧɢɹ ɫɬɟɧ. Ɍɪɟɬɶɹ ɩɪɢɦɟɧɹɟɬɫɹ ɞɥɹ 

ɲɭɦɨɢɡɨɥɹɰɢɢ ɫɬɹɠɟɤ ɩɨɥɚ, ɫɚɦɚɹ ɩɪɨɱɧɚɹ ɢ ɫɚɦɚɹ ɩɥɨɬɧɚɹ [5]. 

ɉɨɥɨɠɢɬɟɥɶɧɵɟ ɫɬɨɪɨɧɵ: 

-ɧɢɡɤɚɹ ɫɬɨɢɦɨɫɬɶ 

-ɭɧɢɜɟɪɫɚɥɶɧɚ ɞɥɹ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ 

-ɯɨɪɨɲɨ ɩɨɞɯɨɞɢɬ ɞɥɹ ɨɛɥɢɰɨɜɤɢ ɧɟɪɨɜɧɵɯ ɩɨɜɟɪɯɧɨɫɬɟɣ 

-ɨɛɟɫɩɟɱɢɜɚɟɬ ɫɩɥɨɲɧɨɟ ɩɨɤɪɵɬɢɟ ɩɥɨɳɚɞɢ 

Ɉɬɪɢɰɚɬɟɥɶɧɵɟ ɫɬɨɪɨɧɵ: 

-ɧɟɛɟɡɨɩɚɫɧɚ ɢ ɧɟɭɞɨɛɧɚ ɜ ɪɚɛɨɬɟ 

-ɭɫɚɠɢɜɚɟɬɫɹ, ɨɫɨɛɟɧɧɨ ɩɪɢ ɭɜɥɚɠɧɟɧɢɢ 
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3.4 ɉɟɧɨɩɨɥɢɫɬɢɪɨɥ 

 

ɉɟɧɨɩɨɥɢɫɬɢɪɨɥ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 9, ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ 

ɝɚɡɨɧɚɩɨɥɧɟɧɧɵɣ ɦɚɬɟɪɢɚɥ, ɩɨɥɭɱɚɟɦɵɣ ɢɡ ɩɨɥɢɫɬɢɪɨɥɚ ɢ ɟɝɨ ɩɪɨɢɡɜɨɞɧɵɯ, ɚ 

ɬɚɤɠɟ ɢɡ ɫɨɩɨɥɢɦɟɪɨɜ ɫɬɢɪɨɥɚ. ɉɟɧɨɩɨɥɢɫɬɢɪɨɥ ɹɜɥɹɟɬɫɹ ɲɢɪɨɤɨ 

ɪɚɫɩɪɨɫɬɪɚɧёɧɧɨɣ ɪɚɡɧɨɜɢɞɧɨɫɬɶɸ ɩɟɧɨɩɥɚɫɬɚ, ɤɚɤɨɜɵɦ ɨɛɵɱɧɨ ɢ ɧɚɡɵɜɚɟɬɫɹ ɜ 

ɨɛɢɯɨɞɟ. 

 

 

Ɋɢɫɭɧɨɤ 9 — ɉɟɧɨɩɨɥɢɫɬɢɪɨɥ ɉɋȻ-ɋ15ɍ 

 

Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɩɟɧɨɩɨɥɢɫɬɢɪɨɥɚ ɱɚɳɟ ɜɫɟɝɨ ɩɪɢɦɟɧɹɟɬɫɹ ɩɨɥɢɫɬɢɪɨɥ. 

Ⱦɪɭɝɢɦ ɫɵɪɶёɦ ɫɥɭɠɚɬ ɩɨɥɢɦɨɧɨɯɥɨɪɫɬɢɪɨɥ, ɩɨɥɢɞɢɯɥɨɪɫɬɢɪɨɥ, ɚ ɬɚɤɠɟ 

ɫɨɩɨɥɢɦɟɪɵ ɫɬɢɪɨɥɚ ɫ ɞɪɭɝɢɦɢ ɦɨɧɨɦɟɪɚɦɢ: ɚɤɪɢɥɨɧɢɬɪɢɥɨɦ ɢ ɛɭɬɚɞɢɟɧɨɦ. ȼ 

ɤɚɱɟɫɬɜɟ ɜɫɩɟɧɢɜɚɸɳɢɯ ɚɝɟɧɬɨɜ ɫɥɭɠɚɬ ɥɟɝɤɨɤɢɩɹɳɢɟ ɭɝɥɟɜɨɞɨɪɨɞɵ (ɩɟɧɬɚɧ, 

ɢɡɨɩɟɧɬɚɧ, ɩɟɬɪɨɥɟɣɧɵɣ ɷɮɢɪ, ɞɢɯɥɨɪɦɟɬɚɧ) ɢɥɢ ɝɚɡɨɨɛɪɚɡɨɜɚɬɟɥɢ 

(ɞɢɚɦɢɧɨɛɟɧɡɨɥ, ɧɢɬɪɚɬ ɚɦɦɨɧɢɹ, ɚɡɨɛɢɫɢɡɨɛɭɬɢɪɨɧɢɬɪɢɥ). Ʉɪɨɦɟ ɬɨɝɨ, ɜ 
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ɫɨɫɬɚɜ ɩɟɧɨɩɨɥɢɫɬɢɪɨɥɶɧɵɯ ɩɥɢɬ ɜɯɨɞɹɬ ɚɧɬɢɩɢɪɟɧɵ (ɤɥɚɫɫ ɝɨɪɸɱɟɫɬɢ Ƚ1), 

ɤɪɚɫɢɬɟɥɢ, ɩɥɚɫɬɢɮɢɤɚɬɨɪɵ ɢ ɪɚɡɥɢɱɧɵɟ ɧɚɩɨɥɧɢɬɟɥɢ. 

Ɂɧɚɱɢɬɟɥɶɧɚɹ ɞɨɥɹ ɩɨɥɭɱɚɟɦɨɝɨ ɩɟɧɨɩɨɥɢɫɬɢɪɨɥɚ ɩɪɨɢɡɜɨɞɢɬɫɹ 

ɜɫɩɟɧɢɜɚɧɢɟɦ ɦɚɬɟɪɢɚɥɚ ɩɚɪɚɦɢ ɧɢɡɤɨɤɢɩɹɳɢɯ ɠɢɞɤɨɫɬɟɣ. Ⱦɥɹ ɷɬɨɝɨ 

ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɪɨɰɟɫɫ ɫɭɫɩɟɧɡɢɨɧɧɨɣ ɩɨɥɢɦɟɪɢɡɚɰɢɢ ɜ ɩɪɢɫɭɬɫɬɜɢɢ ɠɢɞɤɨɫɬɢ, 

ɤɨɬɨɪɚɹ ɫɩɨɫɨɛɧɚ ɪɚɫɬɜɨɪɹɬɶɫɹ ɜ ɢɫɯɨɞɧɨɦ ɫɬɢɪɨɥɟ ɢ ɧɟɪɚɫɬɜɨɪɢɦɚ ɜ 

ɩɨɥɢɫɬɢɪɨɥɟ, ɧɚɩɪɢɦɟɪ, ɩɟɧɬɚɧɚ, ɢɡɨɩɟɧɬɚɧɚ ɢ ɢɯ ɫɦɟɫɢ. ɉɪɢ ɷɬɨɦ ɨɛɪɚɡɭɸɬɫɹ 

ɝɪɚɧɭɥɵ, ɜ ɤɨɬɨɪɵɯ ɥɟɝɤɨɤɢɩɹɳɚɹ ɠɢɞɤɨɫɬɶ ɪɚɜɧɨɦɟɪɧɨ ɪɚɫɩɪɟɞɟɥɟɧɚ ɜ 

ɩɨɥɢɫɬɢɪɨɥɟ. Ⱦɚɥɟɟ ɷɬɢ ɝɪɚɧɭɥɵ ɩɨɞɜɟɪɝɚɸɬ ɧɚɝɪɟɜɚɧɢɸ ɩɚɪɨɦ, ɜɨɞɨɣ ɢɥɢ 

ɜɨɡɞɭɯɨɦ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ ɨɧɢ ɡɧɚɱɢɬɟɥɶɧɨ ɭɜɟɥɢɱɢɜɚɸɬɫɹ ɜ ɪɚɡɦɟɪɚɯ — ɜ 10-

30 ɪɚɡ. ɉɨɥɭɱɢɜɲɢɟɫɹ ɨɛɴёɦɧɵɟ ɝɪɚɧɭɥɵ ɫɩɟɤɚɸɬ ɫ ɨɞɧɨɜɪɟɦɟɧɧɵɦ 

ɮɨɪɦɨɜɚɧɢɟɦ ɢɡɞɟɥɢɣ. 

ɉɟɧɨɩɨɥɢɫɬɢɪɨɥ, ɤɨɬɨɪɵɣ ɛɵɥ ɩɨɥɭɱɟɧ ɦɟɬɨɞɨɦ ɜɫɩɟɧɢɜɚɧɢɹ 

ɥɟɝɤɨɤɢɩɹɳɟɣ ɠɢɞɤɨɫɬɢ, ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɦɚɬɟɪɢɚɥ, ɫɨɫɬɨɹɳɢɣ ɢɡ ɬɨɧɤɨ-

ɹɱɟɢɫɬɵɯ ɝɪɚɧɭɥ, ɫɩɟɤɲɢɯɫɹ ɦɟɠɞɭ ɫɨɛɨɣ. ȼɧɭɬɪɢ ɝɪɚɧɭɥ ɩɟɧɨɩɨɥɢɫɬɢɪɨɥɚ 

ɟɫɬɶ ɦɢɤɪɨɩɨɪɵ, ɦɟɠɞɭ ɝɪɚɧɭɥɚɦɢ — ɩɭɫɬɨɬɵ. Ɇɟɯɚɧɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ 

ɦɚɬɟɪɢɚɥɚ ɨɩɪɟɞɟɥɹɸɬɫɹ ɟɝɨ ɤɚɠɭɳɟɣɫɹ ɩɥɨɬɧɨɫɬɶɸ: ɱɟɦ ɨɧɚ ɜɵɲɟ, ɬɟɦ 

ɛɨɥɶɲɟ ɩɪɨɱɧɨɫɬɶ ɢ ɧɢɠɟ ɜɨɞɨɩɨɝɥɨɳɟɧɢɟ, ɝɢɝɪɨɫɤɨɩɢɱɧɨɫɬɶ, ɩɚɪɨ- ɢ 

ɜɨɡɞɭɯɨɩɪɨɧɢɰɚɟɦɨɫɬɶ. 

ɉɟɧɨɩɨɥɢɫɬɢɪɨɥ ɱɚɳɟ ɜɫɟɝɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɤɚɤ ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɵɣ ɢ 

ɤɨɧɫɬɪɭɤɰɢɨɧɧɵɣ ɦɚɬɟɪɢɚɥ. Ɉɛɥɚɫɬɢ ɟɝɨ ɩɪɢɦɟɧɟɧɢɹ: ɫɬɪɨɢɬɟɥɶɫɬɜɨ, ɜɚɝɨɧɨ- ɢ 

ɫɭɞɨɫɬɪɨɟɧɢɟ, ɚɜɢɚɫɬɪɨɟɧɢɟ. Ⱦɨɜɨɥɶɧɨ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɩɟɧɨɩɨɥɢɫɬɢɪɨɥɚ 

ɩɪɢɦɟɧɹɟɬɫɹ ɤɚɤ ɭɩɚɤɨɜɨɱɧɵɣ ɢ ɷɥɟɤɬɪɨɢɡɨɥɹɰɢɨɧɧɵɣ ɦɚɬɟɪɢɚɥ. 

ȼ ɜɨɟɧɧɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ — ɤɚɤ ɭɬɟɩɥɢɬɟɥɶ; ɜ ɫɢɫɬɟɦɚɯ 

ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɡɚɳɢɬɵ ɜɨɟɧɧɨɫɥɭɠɚɳɢɯ; ɤɚɤ ɚɦɨɪɬɢɡɚɬɨɪ ɜ ɲɥɟɦɚɯ. 

ȼ ɩɪɨɢɡɜɨɞɫɬɜɟ ɛɵɬɨɜɵɯ ɯɨɥɨɞɢɥɶɧɢɤɨɜ ɤɚɤ ɬɟɩɥɨɢɡɨɥɹɬɨɪ (ɜ ɋɋɋɊ ɷɬɨ 

ɫɟɪɢɣɧɨ ɩɪɨɢɡɜɨɞɢɜɲɢɟɫɹ ɯɨɥɨɞɢɥɶɧɢɤɢ «əɪɧɚ-3», «əɪɧɚ-4», «ȼɢɡɦɚ», 

«ɋɦɨɥɟɧɫɤ» ɢ «Ⱥɪɚɝɚɰ-71») ɞɨ ɧɚɱɚɥɚ 1960-ɯ ɝɝ., ɤɨɝɞɚ ɩɟɧɨɩɨɥɢɫɬɢɪɨɥ ɛɵɥ 

ɜɵɬɟɫɧɟɧ ɩɟɧɨɩɨɥɢɭɪɟɬɚɧɨɦ. 
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ȼ ɩɪɨɢɡɜɨɞɫɬɜɟ ɬɚɪɵ ɢ ɨɞɧɨɪɚɡɨɜɨɣ ɢɡɨɬɟɪɦɢɱɟɫɤɨɣ ɭɩɚɤɨɜɤɢ ɞɥɹ 

ɡɚɦɨɪɨɠɟɧɧɵɯ ɩɪɨɞɭɤɬɨɜ 

ȼ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɡɞɚɧɢɣ — ɩɪɢɦɟɧɟɧɢɟ ɩɟɧɨɩɨɥɢɫɬɢɪɨɥɚ ɜ Ɋɨɫɫɢɢ ɜ 

ɫɬɪɨɢɬɟɥɶɧɨɣ ɨɬɪɚɫɥɢ ɪɟɝɥɚɦɟɧɬɢɪɭɟɬɫɹ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɦɢ ɫɬɚɧɞɚɪɬɚɦɢ ɢ 

ɨɝɪɚɧɢɱɢɜɚɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɜ ɤɚɱɟɫɬɜɟ ɫɪɟɞɧɟɝɨ ɫɥɨɹ ɫɬɪɨɢɬɟɥɶɧɨɣ 

ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ. ɉɟɧɨɩɨɥɢɫɬɢɪɨɥ ɲɢɪɨɤɨ ɩɪɢɦɟɧɹɟɬɫɹ ɞɥɹ 

ɭɬɟɩɥɟɧɢɹ ɮɚɫɚɞɨɜ (ɤɥɚɫɫ ɝɨɪɸɱɟɫɬɢ Ƚ1). ɉɨɬɟɧɰɢɚɥɶɧɨ ɜɵɫɨɤɚɹ 

ɩɨɠɚɪɨɨɩɚɫɧɨɫɬɶ ɷɬɨɝɨ ɦɚɬɟɪɢɚɥɚ ɬɪɟɛɭɟɬ ɨɛɹɡɚɬɟɥɶɧɨɝɨ ɩɪɨɜɟɞɟɧɢɹ 

ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɯ ɧɚɬɭɪɧɵɯ ɢɫɩɵɬɚɧɢɣ. ȼ ɚɜɝɭɫɬɟ 2014 ɝɨɞɚ ɎȽȻɍ ȼɇɂɂɉɈ 

Ɇɑɋ Ɋɨɫɫɢɢ ɨɬɦɟɬɢɥ, ɱɬɨ ɩɪɢɦɟɧɟɧɢɟ ɜ ɤɨɧɫɬɪɭɤɰɢɢ ɋɎɌɄ («ɋɢɫɬɟɦɵ 

ɮɚɫɚɞɧɵɟ ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɵɟ ɤɨɦɩɨɡɢɰɢɨɧɧɵɟ») ɜ ɤɚɱɟɫɬɜɟ ɭɬɟɩɥɢɬɟɥɹ 

(ɬɟɩɥɨɢɡɨɥɹɰɢɢ) ɨɫɧɨɜɧɨɣ ɩɥɨɫɤɨɫɬɢ ɮɚɫɚɞɚ ɩɥɢɬɨɱɧɨɝɨ ɩɟɧɨɩɨɥɢɫɬɢɪɨɥɚ 

(ɬɨɥɶɤɨ ɬɟɯ ɦɚɪɨɤ, ɤɨɬɨɪɵɟ ɭɤɚɡɚɧɵ ɜ Ɍɋ), ɧɟ ɹɜɥɹɸɳɟɝɨɫɹ ɦɚɬɟɪɢɚɥɨɦ ɞɥɹ 

ɨɬɞɟɥɤɢ ɢɥɢ ɨɛɥɢɰɨɜɤɢ ɜɧɟɲɧɢɯ ɩɨɜɟɪɯɧɨɫɬɟɣ ɧɚɪɭɠɧɵɯ ɫɬɟɧ ɡɞɚɧɢɣ ɢ 

ɫɨɨɪɭɠɟɧɢɣ, ɩɪɨɬɢɜɨɪɟɱɢɬ ɬɪɟɛɨɜɚɧɢɹɦɢ ɋɬɚɬɶɢ 87, ɱɚɫɬɢ 11 ɎɁ № 123-ɎɁ ɢ 

ɩɭɧɤɬɚ 5.2.3 ɋɉ 2.13130.2012. ȼ ɢɸɥɟ 2015 ɝɨɞɚ ɜɫɬɭɩɢɥ ɜ ɫɢɥɭ ɫɨɜɪɟɦɟɧɧɵɣ 

ȽɈɋɌ 15588-2014 «ɉɥɢɬɵ ɩɟɧɨɩɨɥɢɫɬɢɪɨɥɶɧɵɟ ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɵɟ. 

Ɍɟɯɧɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ», ɭɤɚɡɵɜɚɸɳɢɣ ɧɚ ɨɛɹɡɚɬɟɥɶɧɨɟ ɧɚɥɢɱɢɟ ɜ ɫɨɫɬɚɜɟ 

ɦɚɬɟɪɢɚɥɚ ɚɧɬɢɩɢɪɟɧɨɜɵɯ ɞɨɛɚɜɨɤ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɩɨɠɚɪɨɛɟɡɨɩɚɫɧɨɫɬɶ 

(ɫɚɦɨɡɚɬɭɯɚɧɢɟ, ɧɟɫɩɨɫɨɛɧɨɫɬɶ ɩɨɞɞɟɪɠɢɜɚɬɶ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɟ ɝɨɪɟɧɢɟ) 

ɩɟɧɨɩɨɥɢɫɬɢɪɨɥɶɧɵɯ ɩɥɢɬ ɩɪɢ ɯɪɚɧɟɧɢɢ ɢ ɦɨɧɬɚɠɟ. 

ɋ 1970-ɯ ɝɝ. ɩɟɧɨɩɨɥɢɫɬɢɪɨɥ ɩɪɢɦɟɧɹɟɬɫɹ ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɞɨɪɨɝ, 

ɭɫɬɪɨɣɫɬɜɟ ɢɫɤɭɫɫɬɜɟɧɧɵɯ ɪɟɥɶɟɮɨɜ ɢ ɧɚɫɵɩɟɣ, ɩɪɨɤɥɚɞɤɟ ɬɪɚɧɫɩɨɪɬɧɵɯ ɩɭɬɟɣ 

ɧɚ ɬɟɪɪɢɬɨɪɢɹɯ ɫɨ ɫɥɚɛɵɦɢ ɝɪɭɧɬɚɦɢ, ɩɪɢ ɡɚɳɢɬɟ ɞɨɪɨɝ ɨɬ ɩɪɨɦɟɪɡɚɧɢɹ, ɞɥɹ 

ɫɧɢɠɟɧɢɹ ɜɟɪɬɢɤɚɥɶɧɨɣ ɧɚɝɪɭɡɤɢ ɧɚ ɤɨɧɫɬɪɭɤɰɢɸ ɢ ɜ ɪɹɞɟ ɞɪɭɝɢɯ ɫɥɭɱɚɟɜ. 

ɇɚɢɛɨɥɟɟ ɚɤɬɢɜɧɨ ɢɫɩɨɥɶɡɭɸɬ ɩɟɧɨɩɨɥɢɫɬɢɪɨɥ ɜ ɞɨɪɨɠɧɨɦ ɫɬɪɨɢɬɟɥɶɫɬɜɟ 

ɋɒȺ, əɩɨɧɢɹ, Ɏɢɧɥɹɧɞɢɹ ɢ ɇɨɪɜɟɝɢɹ. Ɍɪɟɛɨɜɚɧɢɹ ɢ ɧɨɪɦɵ ȽɈɋɌ ɤ ɞɚɧɧɨɦɭ 

ɩɪɨɞɭɤɬɭ ɜ ɷɬɢɯ ɫɬɪɚɧɚɯ ɤɚɪɞɢɧɚɥɶɧɨ ɨɬɥɢɱɚɸɬɫɹ ɨɬ Ɋɨɫɫɢɣɫɤɢɯ ɢ ɫɬɪɚɧ ɋɇȽ. 

ɋɥɭɠɢɬ ɦɚɬɟɪɢɚɥɨɦ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɞɟɬɫɤɢɯ ɢɝɪɭɲɟɤ, ɞɢɡɚɣɧɟɪɫɤɨɣ 

ɦɟɛɟɥɢ ɢ ɩɪɟɞɦɟɬɨɜ ɢɧɬɟɪɶɟɪɚ. Ɍɚɤɠɟ ɫɥɭɠɢɬ ɦɚɬɟɪɢɚɥɨɦ ɞɥɹ ɫɨɡɞɚɧɢɹ 



33 

ɨɛɴɟɤɬɨɜ ɫɨɜɪɟɦɟɧɧɨɝɨ ɞɟɤɨɪɚɬɢɜɧɨ-ɩɪɢɤɥɚɞɧɨɝɨ ɢ ɤɨɧɰɟɩɬɭɚɥɶɧɨɝɨ ɢɫɤɭɫɫɬɜɚ 

[6]. 

 

3.5 ɉɟɧɨɩɨɥɢɭɪɟɬɚɧ 

 

ɉɟɧɨɩɨɥɢɭɪɟɬɚɧ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 10 — ɝɪɭɩɩɚ ɝɚɡɨɧɚɩɨɥɧɟɧɧɵɯ 

ɩɥɚɫɬɦɚɫɫ ɧɚ ɨɫɧɨɜɟ ɩɨɥɢɭɪɟɬɚɧɨɜ, ɧɚ 85-90 % ɫɨɫɬɨɹɳɢɯ ɢɡ ɢɧɟɪɬɧɨɣ ɝɚɡɨɜɨɣ 

ɮɚɡɵ. ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɢɞɚ ɢɫɯɨɞɧɨɝɨ ɩɨɥɢɭɪɟɬɚɧɚ ɦɨɝɭɬ ɛɵɬɶ ɠёɫɬɤɢɦɢ ɢɥɢ 

ɷɥɚɫɬɢɱɧɵɦɢ («ɩɨɪɨɥɨɧ»). ɂɫɩɨɥɶɡɭɸɬɫɹ ɜɟɫɶɦɚ ɲɢɪɨɤɨ: ɠёɫɬɤɢɟ — ɜ ɤɚɱɟɫɬɜɟ 

ɬɟɩɥɨ- ɢ ɡɜɭɤɨɢɡɨɥɹɰɢɢ ɢ ɥёɝɤɢɯ ɮɨɪɦɨɨɛɪɚɡɭɸɳɢɯ ɷɥɟɦɟɧɬɨɜ, ɷɥɚɫɬɢɱɧɵɟ — 

ɜ ɤɚɱɟɫɬɜɟ ɦɹɝɤɢɯ ɩɨɤɪɵɬɢɣ ɢ ɧɚɛɢɜɤɢ ɜ ɛɵɬɭ ɢ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ, ɤɚɤ 

ɢɫɤɭɫɫɬɜɟɧɧɵɟ ɝɭɛɤɢ ɞɥɹ ɦɵɬɶɹ ɢ ɩɵɥɟɜɵɟ ɮɢɥɶɬɪɵ, ɦɚɬɟɪɢɚɥ ɞɥɹ 

ɩɨɤɪɚɫɨɱɧɵɯ ɜɚɥɢɤɨɜ ɢ ɜɫɬɚɜɨɤ ɜ ɲɜɟɣɧɵɯ ɢɡɞɟɥɢɹɯ, ɚɦɨɪɬɢɡɢɪɭɸɳɚɹ 

ɭɩɚɤɨɜɤɚ. ɉɨɩɭɥɹɪɧɵ ɫɚɦɨɜɫɩɟɧɢɜɚɸɳɢɟɫɹ ɫɚɦɨɬɜɟɪɞɟɸɳɢɟ ɫɨɫɬɚɜɵ ɞɥɹ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɚ ɨɛɴɟɤɬɟ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ, ɦɚɲɢɧɨɫɬɪɨɟɧɢɢ 

— ɤɚɤ ɩɪɨɦɵɲɥɟɧɧɵɟ ɦɧɨɝɨɤɨɦɩɨɧɟɧɬɧɵɟ, ɬɚɤ ɢ ɛɵɬɨɜɚɹ ɦɨɧɬɚɠɧɚɹ ɩɟɧɚ. 

ɍɫɬɨɣɱɢɜɵ ɤ ɞɟɣɫɬɜɢɸ ɜɫɟɯ ɪɚɫɩɪɨɫɬɪɚɧёɧɧɵɯ ɨɪɝɚɧɢɱɟɫɤɢɯ ɪɚɫɬɜɨɪɢɬɟɥɟɣ, 

ɡɚɫɬɵɜɲɚɹ ɫɦɟɫɶ ɭɞɚɥɹɟɬɫɹ ɬɨɥɶɤɨ ɦɟɯɚɧɢɱɟɫɤɢɦ ɩɭɬёɦ. ȼ ɩɪɚɤɬɢɱɟɫɤɢɯ 

ɩɪɢɦɟɧɟɧɢɹɯ ɬɪɟɛɭɸɬ ɡɚɳɢɬɵ ɨɬ ɫɨɥɧɟɱɧɨɝɨ ɫɜɟɬɚ ɢ ɞɪɭɝɢɯ ɍɎ-ɢɫɬɨɱɧɢɤɨɜ. 

ɉɨ ɫɪɚɜɧɟɧɢɸ ɫ ɩɪɢɦɟɧɹɟɦɵɦɢ ɜ ɨɝɪɚɧɢɱɟɧɧɵɯ ɫɮɟɪɚɯ ɞɪɭɝɢɦɢ ɜɫɩɟɧɟɧɧɵɦɢ 

ɩɨɥɢɦɟɪɚɦɢ — ɠёɫɬɤɢɦ ɩɨɥɢɫɬɢɪɨɥɨɜɵɦ ɩɟɧɨɩɥɚɫɬɨɦ, ɷɥɚɫɬɢɱɧɵɦ 

ɩɟɧɨɩɨɥɢɷɬɢɥɟɧɨɦ, ɜɫɩɟɧɟɧɧɵɦ ɥɚɬɟɤɫɨɦ, ɦɢɤɪɨɩɨɪɢɫɬɨɣ ɪɟɡɢɧɨɣ, 

ɧɚɛɭɯɚɸɳɟɣ ɰɟɥɥɸɥɨɡɧɨɣ ɝɭɛɤɨɣ, — ɨɛɥɚɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

ɩɟɧɨɩɨɥɢɭɪɢɬɚɧɨɜ, ɤɚɤ ɩɪɚɜɢɥɨ, ɲɢɪɟ [7]. 
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Ɋɢɫɭɧɨɤ 10 — ɋɤɨɪɥɭɩɚ ɉɉɍ 

 

ȼ ɤɚɱɟɫɬɜɟ ɢɫɯɨɞɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ ɩɟɧɨɩɨɥɢɭɪɟɬɚɧɚ ɨɛɵɱɧɨ 

ɩɪɢɦɟɧɹɸɬɫɹ ɩɪɨɞɭɤɬɵ ɧɟɮɬɟɯɢɦɢɱɟɫɤɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ (ɩɨɥɢɨɥɵ ɢ 

ɩɨɥɢɢɡɨɰɢɚɧɚɬɵ), ɨɞɧɚɤɨ, ɧɟ ɥɢɲɧɢɦ ɛɭɞɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɜɨɡɦɨɠɧɚ ɜɵɪɚɛɨɬɤɚ 

ɤɨɦɩɨɧɟɧɬɨɜ ɢɡ ɦɚɫɟɥ ɪɚɫɬɢɬɟɥɶɧɨɝɨ ɩɪɨɢɫɯɨɠɞɟɧɢɹ. ȼ ɱɚɫɬɧɨɫɬɢ, ɩɪɟɤɪɚɫɧɨ 

ɩɨɞɯɨɞɹɬ ɞɥɹ ɷɬɨɣ ɰɟɥɢ ɤɚɫɬɨɪɨɜɵɟ ɦɚɫɥɚ. Ɍɚɤɠɟ ɜɨɡɦɨɠɧɨ ɩɨɥɭɱɟɧɢɟ 

ɩɨɥɢɨɥɨɜ ɢɡ ɫɨɟɜɨɝɨ, ɪɚɩɫɨɜɨɝɨ ɢ ɩɨɞɫɨɥɧɟɱɧɨɝɨ ɦɚɫɟɥ. Ɉɞɧɚɤɨ ɬɚɤɨɣ ɫɩɨɫɨɛ 

ɜɵɪɚɛɨɬɤɢ ɤɨɦɩɨɧɟɧɬɨɜ ɩɟɧɨɩɨɥɢɭɪɟɬɚɧɚ ɷɤɨɧɨɦɢɱɟɫɤɢ ɧɟɰɟɥɟɫɨɨɛɪɚɡɟɧ ɩɨ 

ɩɪɢɱɢɧɟ ɡɧɚɱɢɬɟɥɶɧɨɝɨ ɪɚɡɥɢɱɢɹ ɜ ɫɬɨɢɦɨɫɬɢ ɪɚɫɬɢɬɟɥɶɧɨɝɨ ɢ 

ɧɟɮɬɟɯɢɦɢɱɟɫɤɨɝɨ ɫɵɪɶɹ. ɂɦɟɧɧɨ ɩɨɷɬɨɦɭ ɛɢɨɝɟɧɧɵɟ ɩɟɧɨ-ɤɨɦɩɨɧɟɧɬɵ ɢ ɧɟ 

ɧɚɲɥɢ ɲɢɪɨɤɨɝɨ ɩɪɢɦɟɧɟɧɢɹ ɢ ɢɯ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɨɝɪɚɧɢɱɟɧɨ ɨɱɟɧɶ ɭɡɤɢɦ 

ɤɪɭɝɨɦ ɫɩɟɰɢɮɢɱɟɫɤɢɯ ɡɚɞɚɱ. 

ɋɮɟɪɚ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɟɧɨɩɨɥɢɭɪɟɬɚɧɨɜ ɜɟɫɶɦɚ ɲɢɪɨɤɚ. ȼ 

ɚɜɬɨɦɨɛɢɥɶɧɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɟɝɨ ɩɪɢɦɟɧɹɸɬ ɜ ɤɚɱɟɫɬɜɟ ɧɚɩɨɥɧɢɬɟɥɹ 

ɚɜɬɨɤɪɟɫɟɥ ɢ ɲɭɦɨɢɡɨɥɹɰɢɢ ɫɚɥɨɧɚ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ, ɞɥɹ ɢɡɝɨɬɨɜɥɟɧɢɹ 

ɩɨɥɭɠёɫɬɤɢɯ ɩɚɧɟɥɟɣ ɫɚɥɨɧɚ, ɩɨɞɥɨɤɨɬɧɢɤɨɜ, ɪɭɤɨɹɬɨɤ ɢ ɛɚɦɩɟɪɨɜ. ȼ 

ɦɟɛɟɥɶɧɨɣ ɢ ɥёɝɤɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɜ ɨɫɧɨɜɧɨɦ ɢɫɩɨɥɶɡɭɸɬɫɹ ɩɨɪɨɥɨɧɵ ɜ 

ɜɢɞɟ ɧɚɩɨɥɧɢɬɟɥɹ ɢ ɩɪɨɤɥɚɞɨɱɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɦɹɝɤɨɣ ɦɟɛɟɥɢ, ɩɨɞɭɲɟɤ, 
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ɦɚɬɪɚɰɟɜ, ɩɪɢ ɮɨɪɦɨɜɤɟ ɦɚɧɟɤɟɧɨɜ, ɜ ɦɹɝɤɢɯ ɞɟɬɫɤɢɯ ɢɝɪɭɲɤɚɯ ɬɨɠɟ ɱɚɫɬɨ 

ɢɫɩɨɥɶɡɭɸɬ ɩɨɪɨɥɨɧ ɜ ɤɚɱɟɫɬɜɟ ɧɚɩɨɥɧɢɬɟɥɹ. ȼ ɨɛɭɜɧɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ 

ɩɟɧɨɩɨɥɢɭɪɟɬɚɧɵ ɢɫɩɨɥɶɡɭɸɬɫɹ ɜ ɤɚɱɟɫɬɜɟ ɫɭɩɢɧɚɬɨɪɨɜ ɢ ɞɪɭɝɢɯ ɷɥɟɦɟɧɬɨɜ 

ɨɛɭɜɢ. 

ȼ ɤɚɱɟɫɬɜɟ ɯɥɚɞɨɢɡɨɥɹɬɨɪɚ ɜ ɛɵɬɨɜɵɯ, ɚ ɬɚɤɠɟ ɬɨɪɝɨɜɵɯ ɯɨɥɨɞɢɥɶɧɢɤɚɯ, 

ɤɪɭɩɧɵɯ ɯɨɥɨɞɢɥɶɧɵɯ ɤɚɦɟɪɚɯ ɢ ɜ ɬɪɚɧɫɩɨɪɬɧɨɣ ɯɨɥɨɞɢɥɶɧɨɣ ɬɟɯɧɢɤɟ 

ɩɪɢɦɟɧɹɸɬɫɹ ɠёɫɬɤɢɟ ɩɟɧɨɩɨɥɢɭɪɟɬɚɧɵ. Ⱦɪɭɝɨɟ ɜɚɠɧɨɟ ɩɪɢɦɟɧɟɧɢɟ ɠёɫɬɤɢɯ 

ɩɟɧɨɩɨɥɢɭɪɟɬɚɧɨɜ — ɜ ɤɚɱɟɫɬɜɟ ɬɟɩɥɨɢɡɨɥɹɬɨɪɨɜ ɜ ɦɚɝɢɫɬɪɚɥɶɧɵɯ 

ɬɪɭɛɨɩɪɨɜɨɞɚɯ, ɞɥɹ ɢɡɨɥɹɰɢɢ ɧɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɵɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɯɢɦɢɱɟɫɤɨɣ 

ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ, ɜ ɤɚɱɟɫɬɜɟ ɬɟɩɥɨɢɡɨɥɹɰɢɢ, ɚ ɬɚɤɠɟ ɚɤɭɫɬɢɱɟɫɤɨɣ ɢ 

ɝɢɞɪɨɢɡɨɥɹɰɢɢ ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ, ɤɚɩɢɬɚɥɶɧɨɦ ɪɟɦɨɧɬɟ ɫɤɥɚɞɨɜ, ɚɧɝɚɪɨɜ, 

ɱɚɫɬɧɵɯ ɡɚɝɨɪɨɞɧɵɯ ɞɨɦɨɜ, ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɰɟɯɨɜ, ɝɚɪɚɠɟɣ, ɜ ɤɚɱɟɫɬɜɟ 

ɭɬɟɩɥɢɬɟɥɹ, ɜ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɹɯ ɞɥɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

ɛɵɫɬɪɨɜɨɡɜɨɞɢɦɵɯ ɡɞɚɧɢɣ, ɚ ɬɚɤɠɟ ɯɨɥɨɞɢɥɶɧɵɯ ɤɚɦɟɪ. Ⱦɨɫɬɚɬɨɱɧɨ ɲɢɪɨɤɨ 

ɩɪɢɦɟɧɹɸɬɫɹ ɭɪɟɬɚɧɨɜɵɟ ɫɬɨɥɹɪɧɵɟ ɤɥɟɢ, ɫɥɟɝɤɚ ɜɫɩɟɧɢɜɚɸɳɢɟɫɹ ɩɪɢ 

ɡɚɫɬɵɜɚɧɢɢ ɢ ɡɚɩɨɥɧɹɸɳɢɟ ɧɟɩɥɨɬɧɨɫɬɢ ɩɪɢɝɨɧɤɢ ɞɟɬɚɥɟɣ. 

ɉɪɢɦɟɧɟɧɢɟ ɠёɫɬɤɢɯ ɩɟɧɨɩɨɥɢɭɪɟɬɚɧɨɜ ɫ ɡɚɤɪɵɬɨɣ ɤɥɟɬɨɱɧɨɣ 

ɫɬɪɭɤɬɭɪɨɣ ɞɥɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɦɨɬɢɜɢɪɭɟɬɫɹ ɨɱɟɧɶ ɧɢɡɤɨɣ, ɦɚɥɨɣ 

ɩɚɪɨɩɪɨɧɢɰɚɟɦɨɫɬɶɸ, ɯɨɪɨɲɟɣ ɚɞɝɟɡɢɟɣ ɢ ɝɢɞɪɨɢɡɨɥɹɰɢɨɧɧɵɦɢ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ. ɂɫɩɨɥɶɡɭɸɬɫɹ ɤɚɤ ɜɹɡɤɢɟ ɫɚɦɨɜɫɩɟɧɢɜɚɸɳɢɟɫɹ ɫɨɫɬɚɜɵ ɞɥɹ 

ɡɚɥɢɜɤɢ ɢɥɢ ɧɚɧɟɫɟɧɢɹ ɧɚ ɦɟɫɬɟ, ɬɚɤ ɢ ɜ ɜɢɞɟ ɝɨɬɨɜɵɯ ɥɢɫɬɨɜ. ȼɵɫɨɤɢɟ 

ɤɨɷɮɮɢɰɢɟɧɬɵ ɚɞɝɟɡɢɢ ɞɟɥɚɸɬ ɷɬɨɬ ɦɚɬɟɪɢɚɥ ɜɟɫɶɦɚ ɭɧɢɜɟɪɫɚɥɶɧɵɦ, ɨɧ ɦɨɠɟɬ 

ɫ ɨɞɢɧɚɤɨɜɵɦ ɭɫɩɟɯɨɦ ɧɚɧɨɫɢɬɶɫɹ ɧɚ ɛɭɦɚɝɭ, ɦɟɬɚɥɥ, ɞɪɟɜɟɫɢɧɭ, ɲɬɭɤɚɬɭɪɤɭ, 

ɤɢɪɩɢɱ, ɪɭɛɟɪɨɢɞ, ɱɟɪɟɩɢɰɭ, ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɬɪɭɛɵ ɢ ɦɧɨɝɨɟ ɞɪɭɝɨɟ. 

ȼɨɡɦɨɠɧɨɫɬɶ ɩɪɨɢɡɜɨɞɢɬɶ ɢ ɧɚɧɨɫɢɬɶ ɩɟɧɨɩɨɥɢɭɪɟɬɚɧ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɚ 

ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɟ ɡɧɚɱɢɬɟɥɶɧɨ ɫɧɢɠɚɟɬ ɫɨɩɭɬɫɬɜɭɸɳɢɟ ɪɚɫɯɨɞɵ. 

Ɉɞɧɨɤɨɦɩɨɧɟɧɬɧɵɟ ɫɨɫɬɚɜɵ, ɨɬɜɟɪɠɞɚɟɦɵɟ ɜɥɚɝɨɣ ɜɨɡɞɭɯɚ (ɦɨɧɬɚɠɧɚɹ 

ɩɟɧɚ), ɬɚɤɠɟ ɧɚɲɥɢ ɫɜɨё ɩɪɢɦɟɧɟɧɢɟ ɢ ɱɚɫɬɨ ɢɫɩɨɥɶɡɭɸɬɫɹ ɜ ɛɵɬɭ ɩɪɢ ɦɟɥɤɢɯ 

ɲɭɦɨɢɡɨɥɹɰɢɨɧɧɵɯ ɢ ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɵɯ ɯɨɡɹɣɫɬɜɟɧɧɵɯ ɪɚɛɨɬɚɯ, ɚ ɬɚɤɠɟ ɬɚɦ, 

ɝɞɟ ɬɪɟɛɭɟɬɫɹ ɡɚɩɨɥɧɟɧɢɟ ɩɭɫɬɨɬ (ɤ ɩɪɢɦɟɪɭ, ɩɪɢ ɭɫɬɚɧɨɜɤɟ ɩɥɚɫɬɢɤɨɜɵɯ ɨɤɨɧ ɢ 
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ɞɜɟɪɧɵɯ ɩɪɨёɦɨɜ). Ɉɧɢ ɨɛɟɫɩɟɱɢɜɚɸɬ ɬɚɤɠɟ ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɭɸ 

ɦɟɯɚɧɢɱɟɫɤɭɸ ɩɪɨɱɧɨɫɬɶ ɢ ɨɛɠɢɦ ɦɨɧɬɢɪɭɟɦɨɝɨ ɷɥɟɦɟɧɬɚ [7]. 

3.6 ɉɨɥɢɢɡɨɰɢɚɧɭɪɚɬ 

 

ɉɨɥɢɢɡɨɰɢɚɧɭɪɚɬ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 11, ɢɡɜɟɫɬɧɵɣ ɬɚɤɠɟ ɤɚɤ PIR 

ɢɥɢ ɉɂɊ — ɬɟɪɦɨɪɟɚɤɬɢɜɧɵɣ ɩɨɥɢɦɟɪɧɵɣ ɦɚɬɟɪɢɚɥ ɫ ɡɚɤɪɵɬɵɦɢ ɹɱɟɣɤɚɦɢ, 

ɨɛɥɚɞɚɸɳɢɣ ɞɨɫɬɚɬɨɱɧɨ ɜɵɫɨɤɨɣ ɫɬɟɩɟɧɶɸ ɠёɫɬɤɨɫɬɢ ɢ ɢɫɩɨɥɶɡɭɟɦɵɣ, ɤɚɤ 

ɩɪɚɜɢɥɨ, ɜ ɤɚɱɟɫɬɜɟ ɠёɫɬɤɨɣ ɬɟɩɥɨɢɡɨɥɹɰɢɢ. ȿɝɨ ɯɢɦɢɱɟɫɤɢɣ ɫɨɫɬɚɜ ɛɥɢɡɨɤ ɤ 

ɫɨɫɬɚɜɭ ɩɨɥɢɭɪɟɬɚɧɚ (PUR), ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ ɬɨɝɨ, ɱɬɨ ɞɨɥɹ 

ɦɟɬɢɥɟɧɞɢɮɟɧɢɥɞɢɢɡɨɰɢɚɧɚɬɚ (MDI) ɜɵɲɟ, ɚ ɜɦɟɫɬɨ ɩɨɥɢɨɥɨɜ ɧɚ ɩɪɨɫɬɵɯ 

ɷɮɢɪɚɯ ɜ ɪɟɚɤɰɢɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɪɚɡɜɟɬɜɥɟɧɧɵɣ ɫɥɨɠɧɨɷɮɢɪɧɵɣ ɩɨɥɢɨɥ. 

Ʉɚɬɚɥɢɡɚɬɨɪɵ ɢ ɞɨɛɚɜɤɢ, ɢɫɩɨɥɶɡɭɟɦɵɟ ɞɥɹ ɩɨɥɭɱɟɧɢɹ PIR, ɬɚɤɠɟ ɨɬɥɢɱɚɸɬɫɹ 

ɨɬ ɬɟɯ, ɤɨɬɨɪɵɟ ɢɫɩɨɥɶɡɭɸɬɫɹ ɜ PUR [8]. 

 

 

Ɋɢɫɭɧɨɤ 11 — ɍɬɟɩɥɢɬɟɥɶ ɉɂɊ PIR ɩɨɥɢɢɡɨɰɢɚɧɭɪɚɬ ɩɥɢɬɚ 

 

Ɋɟɚɤɰɢɹ MDI ɢ ɩɨɥɢɨɥɚ ɩɪɨɢɫɯɨɞɢɬ ɩɪɢ ɛɨɥɟɟ ɜɵɫɨɤɢɯ ɬɟɦɩɟɪɚɬɭɪɚɯ ɩɨ 

ɫɪɚɜɧɟɧɢɸ ɫ ɬɟɦɩɟɪɚɬɭɪɨɣ ɪɟɚɤɰɢɢ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɩɟɧɨɩɨɥɢɭɪɟɬɚɧɚ. ɉɪɢ 

ɷɬɢɯ ɩɨɜɵɲɟɧɧɵɯ ɬɟɦɩɟɪɚɬɭɪɚɯ ɢ ɜ ɩɪɢɫɭɬɫɬɜɢɢ ɫɩɟɰɢɚɥɶɧɵɯ ɤɚɬɚɥɢɡɚɬɨɪɨɜ 
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MDI ɜɧɚɱɚɥɟ ɪɟɚɝɢɪɭɟɬ ɫɚɦ ɫ ɫɨɛɨɣ, ɨɛɪɚɡɭɹ ɠёɫɬɤɭɸ ɤɨɥɶɰɟɜɭɸ ɦɨɥɟɤɭɥɭ, 

ɩɪɟɞɫɬɚɜɥɹɸɳɭɸ ɫɨɛɨɣ ɪɟɚɤɰɢɨɧɧɵɣ ɢɧɬɟɪɦɟɞɢɚɬ (ɬɪɢ-ɢɡɨɰɢɚɧɚɬ-

ɢɡɨɰɢɚɧɭɪɚɬɧɨɟ ɫɨɟɞɢɧɟɧɢɟ). Ɉɫɬɚɜɲɢɣɫɹ MDI ɢ ɬɪɢ-ɢɡɨɰɢɚɧɚɬ ɜɫɬɭɩɚɸɬ ɜ 

ɪɟɚɤɰɢɸ ɫ ɩɨɥɢɨɥɨɦ ɜ ɮɨɪɦɟ ɫɥɨɠɧɨɝɨ ɩɨɥɢɦɟɪɚ, ɤɨɬɨɪɵɣ ɜɫɩɟɧɢɜɚɟɬɫɹ 

ɛɥɚɝɨɞɚɪɹ ɩɪɢɫɭɬɫɬɜɢɸ ɫɩɟɰɢɚɥɶɧɨɝɨ ɜɫɩɟɧɢɜɚɸɳɟɝɨ ɚɝɟɧɬɚ. ɗɬɨɬ 

ɢɡɨɰɢɚɧɭɪɚɬɧɵɣ ɩɨɥɢɦɟɪ ɢɦɟɟɬ ɨɬɧɨɫɢɬɟɥɶɧɨ ɠёɫɬɤɭɸ ɦɨɥɟɤɭɥɹɪɧɭɸ 

ɫɬɪɭɤɬɭɪɭ ɛɥɚɝɨɞɚɪɹ ɫɨɱɟɬɚɧɢɸ ɩɪɨɱɧɵɯ ɯɢɦɢɱɟɫɤɢɯ ɫɜɹɡɟɣ, ɤɨɥɶɰɟɜɨɣ 

ɫɬɪɭɤɬɭɪɟ ɢɡɨɰɢɚɧɭɪɚɬɚ ɢ ɜɵɫɨɤɨɣ ɩɥɨɬɧɨɫɬɢ ɫɜɹɡɟɣ, ɩɪɢɱёɦ ɤɚɠɞɵɣ ɢɡ ɷɬɢɯ 

ɮɚɤɬɨɪɨɜ ɫɩɨɫɨɛɫɬɜɭɟɬ ɛɨɥɶɲɟɣ ɠёɫɬɤɨɫɬɢ, ɱɟɦ ɭ ɛɥɢɡɤɢɯ ɩɨ ɮɨɪɦɭɥɟ 

ɩɨɥɢɭɪɟɬɚɧɨɜ. Ȼɨɥɶɲɚɹ ɩɪɨɱɧɨɫɬɶ ɫɜɹɡɟɣ ɡɚɬɪɭɞɧɹɟɬ ɢɯ ɪɚɡɪɭɲɟɧɢɟ, ɢ, ɤɚɤ 

ɫɥɟɞɫɬɜɢɟ, ɩɨɥɢɢɡɨɰɢɚɧɭɪɚɬɧɚɹ ɩɟɧɚ ɹɜɥɹɟɬɫɹ ɯɢɦɢɱɟɫɤɢ ɢ ɬɟɪɦɢɱɟɫɤɢ ɛɨɥɟɟ 

ɫɬɚɛɢɥɶɧɵɦ ɦɚɬɟɪɢɚɥɨɦ: ɪɚɡɪɵɜ ɢɡɨɰɢɚɧɭɪɚɬɧɵɯ ɫɜɹɡɟɣ, ɤɚɤ ɫɱɢɬɚɟɬɫɹ, 

ɧɚɱɢɧɚɟɬɫɹ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɜɵɲɟ 200 °C, ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɩɪɢɦɟɪɧɨ 100—

110°ɋ ɞɥɹ ɩɨɥɢɭɪɟɬɚɧɚ. 

PIR ɨɛɵɱɧɨ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ ɜɢɞɟ ɩɟɧɵ ɢɥɢ ɝɨɬɨɜɵɯ ɩɥɢɬ ɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ 

ɤɚɱɟɫɬɜɟ ɠёɫɬɤɨɣ ɬɟɩɥɨɢɡɨɥɹɰɢɢ. Ⱦɥɹ ɨɛɥɢɰɨɜɤɢ PIR-ɩɟɧɵ ɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ 

ɩɚɧɟɥɟɣ ɢɫɩɨɥɶɡɭɸɬɫɹ ɪɚɡɥɢɱɧɵɟ ɦɚɬɟɪɢɚɥɵ, ɫɜɨɣɫɬɜɚ ɤɨɬɨɪɵɯ ɨɩɪɟɞɟɥɹɸɬ 

ɞɚɥɶɧɟɣɲɟɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɤɨɧɟɱɧɨɝɨ ɩɪɨɞɭɤɬɚ. ɗɬɨ ɦɨɠɟɬ ɛɵɬɶ ɫɬɚɥɶɧɨɣ 

ɩɪɨɮɢɥɢɪɨɜɚɧɧɵɣ ɥɢɫɬ ɞɥɹ ɬɜёɪɞɵɯ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ ɥɢɛɨ ɦɹɝɤɢɟ ɨɛɥɢɰɨɜɤɢ 

ɬɨɥɳɢɧɨɣ 50-100 ɦɤɦ ɢɡ ɬɢɫɧёɧɨɣ ɚɥɸɦɢɧɢɟɜɨɣ ɮɨɥɶɝɢ, ɤɪɚɮɬ-ɛɭɦɚɝɢ ɢɥɢ 

ɫɬɟɤɥɨɯɨɥɫɬɚ, ɚ ɬɚɤɠɟ ɢɡ ɫɨɱɟɬɚɧɢɣ ɷɬɢɯ ɦɚɬɟɪɢɚɥɨɜ. 

ɋɷɧɞɜɢɱ-ɩɚɧɟɥɢ ɢɫɩɨɥɶɡɭɸɬɫɹ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɥɟɝɤɨɜɨɡɜɨɞɢɦɵɯ ɡɞɚɧɢɣ 

ɢ ɫɨɨɪɭɠɟɧɢɣ ɜ ɤɚɱɟɫɬɜɟ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɭɬɟɩɥёɧɧɵɯ ɨɝɪɚɠɞɚɸɳɢɯ 

ɤɨɧɫɬɪɭɤɰɢɣ. ɉɥɢɬɵ ɫ ɦɹɝɤɢɦɢ ɨɛɥɢɰɨɜɤɚɦɢ ɢɫɩɨɥɶɡɭɸɬɫɹ ɛɨɥɶɲɟɣ ɱɚɫɬɶɸ 

ɞɥɹ ɭɬɟɩɥɟɧɢɹ ɤɪɨɜɟɥɶ ɢ ɮɚɫɚɞɨɜ ɡɞɚɧɢɣ, ɚ ɬɚɤɠɟ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɢ 

ɜɟɧɬɢɥɹɰɢɨɧɧɵɯ ɤɚɧɚɥɨɜ. PIR-ɩɥɢɬɚ ɦɨɠɟɬ ɫɥɭɠɢɬɶ ɢ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ 

ɦɚɬɟɪɢɚɥɨɦ, ɢɡ ɤɨɬɨɪɨɝɨ ɩɪɨɢɡɜɨɞɹɬɫɹ ɫɚɦɢ ɜɨɡɞɭɯɨɜɨɞɵ, ɤɨɬɨɪɵɟ ɩɪɢ ɷɬɨɦ ɧɟ 

ɧɭɠɞɚɸɬɫɹ ɜ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɬɟɪɦɨɢɡɨɥɹɰɢɢ. 

Ⱦɥɹ ɩɨɜɵɲɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɬɟɩɥɨɢɡɨɥɹɰɢɢ ɢ ɫɧɢɠɟɧɢɹ ɜɟɪɨɹɬɧɨɫɬɢ 

ɩɨɹɜɥɟɧɢɹ ɦɨɫɬɢɤɨɜ ɯɨɥɨɞɚ ɧɚ ɫɬɵɤɚɯ ɩɥɢɬ, ɢɯ ɫɧɚɛɠɚɸɬ ɫɩɟɰɢɚɥɶɧɵɦɢ 
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ɡɚɦɤɚɦɢ ɬɢɩɚ ɲɢɩ-ɩɚɡ ɢɥɢ ɱɟɬɜɟɪɬɶ (ɜɧɚɯɥёɫɬ). ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɩɥɢɬ ɫ 

ɦɹɝɤɢɦɢ ɨɛɥɢɰɨɜɤɚɦɢ ɜɨɡɦɨɠɧɚ ɬɚɤɠɟ ɭɤɥɚɞɤɚ ɦɚɬɟɪɢɚɥɚ ɜ ɧɟɫɤɨɥɶɤɨ ɫɥɨёɜ ɫɨ 

ɫɦɟɳɟɧɢɟɦ ɫɬɵɤɨɜ [8]. 

 

3.7 ɐɟɥɥɸɥɨɡɧɵɣ ɭɬɟɩɥɢɬɟɥɶ 

 

ɐɟɥɥɸɥɨɡɧɵɣ ɭɬɟɩɥɢɬɟɥɶ (ɰɟɥɥɸɥɨɡɧɚɹ ɜɚɬɚ, «ɷɤɨɜɚɬɚ») ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ 

ɪɢɫɭɧɤɟ 12 — ɪɵɯɥɵɣ, ɥёɝɤɢɣ ɜɨɥɨɤɧɢɫɬɵɣ ɫɬɪɨɢɬɟɥɶɧɵɣ ɢɡɨɥɹɰɢɨɧɧɵɣ 

ɦɚɬɟɪɢɚɥ ɫɟɪɨɝɨ ɢɥɢ ɫɜɟɬɥɨ-ɫɟɪɨɝɨ ɰɜɟɬɚ, ɩɪɢɦɟɧɹɟɬɫɹ ɤɚɤ ɭɬɟɩɥɢɬɟɥɶ. 

 

 

Ɋɢɫɭɧɨɤ 12 — ɗɤɨɜɚɬɚ ɜ ɩɥɢɬɚɯ 

 

ɋɨɫɬɨɢɬ ɩɪɢɦɟɪɧɨ ɧɚ 80 % ɢɡ ɝɚɡɟɬɧɨɣ ɛɭɦɚɝɢ/ɦɚɤɭɥɚɬɭɪɵ ɢ ɧɚ 20 % ɢɡ 

ɧɟɥɟɬɭɱɢɯ ɩɥɚɦɟɝɚɫɹɳɢɯ ɜɟɳɟɫɬɜ, ɜ ɤɚɱɟɫɬɜɟ ɤɨɬɨɪɵɯ ɱɚɳɟ ɜɫɟɝɨ ɢɫɩɨɥɶɡɭɸɬɫɹ 

ɛɨɪɧɚɹ ɤɢɫɥɨɬɚ ɢ ɛɭɪɚ. 

ɂɡɝɨɬɨɜɥɟɧɢɟ ɭɬɟɩɥɢɬɟɥɹ ɧɚ ɨɫɧɨɜɟ ɰɟɥɥɸɥɨɡɧɨɝɨ ɜɨɥɨɤɧɚ 

ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɤɚɤ ɧɚ ɛɨɥɶɲɢɯ ɡɚɜɨɞɚɯ ɫ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɦɨɳɧɨɫɬɶɸ 5-10 

ɬ/ɱ, ɬɚɤ ɢ ɧɚ ɦɚɥɵɯ ɢɥɢ ɫɪɟɞɧɢɯ ɩɪɟɞɩɪɢɹɬɢɹɯ (ɨɬ 100 ɤɝ/ɱ). ɐɢɤɥ ɩɪɨɢɡɜɨɞɫɬɜɚ 
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ɧɚɱɢɧɚɟɬɫɹ ɫ ɪɚɫɮɚɫɨɜɤɢ ɦɚɤɭɥɚɬɭɪɵ ɫ ɪɭɱɧɨɣ ɮɢɥɶɬɪɚɰɢɟɣ ɨɛɳɟɣ ɦɚɫɫɵ ɨɬ 

ɤɪɭɩɧɵɯ ɩɪɟɞɦɟɬɨɜ (ɤɨɦɩɚɤɬ-ɞɢɫɤɢ, ɮɚɣɥɵ, ɩɥɚɫɬɢɤɨɜɵɟ ɡɚɠɢɦɵ ɢ ɬ. ɩ.), ɚ 

ɬɚɤɠɟ ɧɟɩɨɞɯɨɞɹɳɢɯ ɫɨɪɬɨɜ ɛɭɦɚɝɢ. Ⱦɚɥɟɟ ɫɵɪɶɟ ɩɨɞɚɟɬɫɹ ɧɚ ɤɨɧɜɟɣɟɪ ɢ 

ɧɚɱɢɧɚɟɬɫɹ ɩɨɥɧɨɫɬɶɸ ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ ɩɟɪɟɪɚɛɨɬɤɢ. 

ɋɩɟɪɜɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɟɪɜɢɱɧɨɟ ɫɦɟɲɢɜɚɧɢɟ ɢ ɞɪɨɛɥɟɧɢɟ ɛɭɦɚɝɢ, ɩɨɫɥɟ 

ɱɟɝɨ ɤɪɭɩɧɵɦ ɦɚɝɧɢɬɨɦ ɢɡɜɥɟɤɚɸɬɫɹ ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɩɪɟɞɦɟɬɵ ɦɚɥɨɝɨ ɪɚɡɦɟɪɚ 

(ɫɤɪɟɩɤɢ, ɫɤɨɛɤɢ ɢ ɬ. ɩ.). Ⱦɚɥɟɟ — ɨɱɟɪɟɞɧɨɣ ɷɬɚɩ ɩɨɪɟɡɤɢ, ɝɞɟ ɩɪɨɢɫɯɨɞɢɬ 

ɢɡɦɟɥɶɱɟɧɢɟ ɧɚ 5-ɫɚɧɬɢɦɟɬɪɨɜɵɟ ɮɪɚɝɦɟɧɬɵ. ɉɨɥɭɱɟɧɧɨɣ ɦɚɫɫɨɣ ɡɚɩɨɥɧɹɟɬɫɹ 

ёɦɤɨɫɬɶ, ɤɭɞɚ ɬɚɤɠɟ ɞɨɛɚɜɥɹɟɬɫɹ ɚɧɬɢɫɟɩɬɢɤ ɢ ɛɨɪɧɚɹ ɤɢɫɥɨɬɚ. Ⱦɚɥɶɧɟɣɲɟɟ 

ɢɡɦɟɥɶɱɟɧɢɟ ɩɨɡɜɨɥɹɟɬ ɩɨɥɭɱɢɬɶ ɱɚɫɬɢɰɵ ɪɚɡɦɟɪɨɦ 4-5 ɦɦ, ɩɨɫɥɟ ɱɟɝɨ 

ɞɨɛɚɜɥɹɟɬɫɹ ɟɳё ɧɟɦɧɨɝɨ ɛɨɪɧɨɣ ɤɢɫɥɨɬɵ. 

ɗɬɨɬ ɰɢɤɥ ɨɛɪɚɛɨɬɤɢ ɦɚɤɭɥɚɬɭɪɵ ɡɚɧɢɦɚɟɬ ɨɤɨɥɨ 5 ɦɢɧɭɬ. Ⱦɨ ɬɨɝɨ ɤɚɤ 

ɜɨɥɨɤɧɨ ɩɨɤɢɧɟɬ ɮɚɛɪɢɤɭ, ɨɛɪɚɡɰɵ ɛɟɪɭɬ ɧɚ ɩɪɨɜɟɪɤɭ, ɱɚɫɬɶ ɤɨɬɨɪɵɯ 

ɨɬɩɪɚɜɥɹɟɬɫɹ ɧɚ ɢɫɩɵɬɚɧɢɹ. Ɍɟɫɬ ɩɪɨɜɟɪɹɟɬ ɜɨɥɨɤɧɨ ɧɚ ɨɬɤɪɵɬɨɟ ɝɨɪɟɧɢɟ: 

ɦɚɬɟɪɢɚɥ ɧɚɝɪɟɜɚɟɬɫɹ ɞɨ 50 °C, ɱɬɨ ɫɢɦɭɥɢɪɭɟɬ ɧɚɝɪɟɜɚɧɢɟ ɫɨɥɧɟɱɧɵɦ ɫɜɟɬɨɦ. 

Ȼɭɦɚɝɚ ɡɚɝɨɪɚɟɬɫɹ, ɨɝɨɧɶ ɪɚɫɩɪɨɫɬɪɚɧɹɟɬɫɹ, ɧɨ ɛɵɫɬɪɨ ɡɚɬɭɯɚɟɬ ɛɥɚɝɨɞɚɪɹ 

ɛɭɪɟ,ɤɨɬɨɪɚɹ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɤɚɱɟɫɬɜɟ ɚɧɬɢɩɢɪɟɧɚ ɢ ɟɫɥɢ ɷɬɨ ɩɪɨɢɫɯɨɞɢɬ 

ɞɨɫɬɚɬɨɱɧɨ ɛɵɫɬɪɨ, ɬɟɫɬ ɫɱɢɬɚɟɬɫɹ ɩɪɨɣɞɟɧɧɵɦ. Ɍɚɤɠɟ ɬɟɫɬɵ ɜɵɩɨɥɧɹɸɬ 

ɧɟɡɚɜɢɫɢɦɵɟ ɤɨɦɩɚɧɢɢ, ɱɬɨɛɵ ɩɪɨɜɟɪɢɬɶ ɪɟɡɭɥɶɬɚɬɵ ɢɫɩɵɬɚɧɢɣ ɤɨɦɩɚɧɢɣ 

ɩɪɨɢɡɜɨɞɢɬɟɥɹ. ɇɚ ɩɨɫɥɟɞɧɟɦ ɷɬɚɩɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɭɩɚɤɨɜɤɚ ɦɚɬɟɪɢɚɥɚ ɜ ɦɟɲɤɢ 

ɫ ɪɚɫɮɚɫɨɜɤɨɣ ɩɨ 5-20 ɤɝ. ɉɥɨɬɧɨɫɬɶ ɦɚɬɟɪɢɚɥɚ ɜ ɦɟɲɤɚɯ ɜ 3-4 ɪɚɡɚ ɜɵɲɟ ɱɟɦ ɜ 

ɨɬɤɪɵɬɨɦ ɜɢɞɟ, ɩɨɬɨɦɭ ɩɟɪɟɞ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɰɟɥɥɸɥɨɡɧɵɣ ɭɬɟɩɥɢɬɟɥɶ 

ɜɡɪɵɯɥɹɸɬ. 

ɐɟɥɥɸɥɨɡɧɵɣ ɭɬɟɩɥɢɬɟɥɶ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ Ɋɨɫɫɢɢ, Ƚɟɪɦɚɧɢɢ, Ⱥɧɝɥɢɢ, 

Ɏɢɧɥɹɧɞɢɢ, əɩɨɧɢɢ, ɋɒȺ, Ʉɚɧɚɞɟ ɢ ɞɪɭɝɢɯ ɟɜɪɨɩɟɣɫɤɢɯ ɝɨɫɭɞɚɪɫɬɜɚɯ. ȼ 

ɪɚɡɧɵɯ ɫɬɪɚɧɚɯ ɭɬɟɩɥɢɬɟɥɶ ɢɦɟɟɬ ɪɚɡɥɢɱɧɵɟ ɬɨɪɝɨɜɵɟ ɦɚɪɤɢ, ɩɪɢ ɷɬɨɦ 

ɫɬɪɭɤɬɭɪɧɵɣ ɫɨɫɬɚɜ ɭɬɟɩɥɢɬɟɥɹ ɧɟ ɜɟɡɞɟ ɨɞɢɧɚɤɨɜ. 

ȼ Ɋɨɫɫɢɢ ɞɚɧɧɵɣ ɭɬɟɩɥɢɬɟɥɶ ɢɫɩɨɥɶɡɭɟɬɫɹ ɧɟɞɚɜɧɨ, ɫ 1992 ɝɨɞɚ ɢ 

ɬɟɯɧɨɥɨɝɢɹ, ɤɚɤ ɢ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɞɚ ɢ ɫɚɦɨ ɪɨɫɫɢɣɫɤɨɟ ɧɚɡɜɚɧɢɟ ɞɚɧɧɨɝɨ 

ɭɬɟɩɥɢɬɟɥɹ ɩɪɢɲɥɢ ɢɡ Ɏɢɧɥɹɧɞɢɢ. ȼ ɩɨɫɥɟɞɧɟɟ ɠɟ ɜɪɟɦɹ ɩɪɨɢɡɜɨɞɫɬɜɨ ɞɚɧɧɨɝɨ 
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ɭɬɟɩɥɢɬɟɥɹ ɢ ɟɝɨ ɩɪɢɦɟɧɟɧɢɟ ɬɨɥɶɤɨ ɧɚɛɢɪɚɸɬ ɨɛɨɪɨɬɵ. ȼ Ʉɚɡɚɯɫɬɚɧɟ ɦɚɬɟɪɢɚɥ 

ɩɪɨɢɡɜɨɞɢɬɫɹ ɫ 1999 ɝɨɞɚ, ɜ ɗɫɬɨɧɢɢ — ɫ 1990 ɝɨɞɚ, ɜ Ʌɢɬɜɟ — ɫ 1994 ɝɨɞɚ, ɚ ɧɚ 

ɍɤɪɚɢɧɟ ɢ ɜ Ȼɟɥɨɪɭɫɫɢɢ — ɧɚɱɢɧɚɹ ɫ 2007 ɝɨɞɚ. ɉɟɪɜɚɹ ɥɢɧɢɹ ɫ 

ɩɨɥɭɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɭɩɚɤɨɜɤɨɣ ɜ ɩɨɥɢɷɬɢɥɟɧɨɜɵɟ ɦɟɲɤɢ ɛɵɥɚ ɩɨɫɬɚɜɥɟɧɚ ɧɚ 

Ʉɚɦɫɤɢɣ ɰɟɥɥɸɥɨɡɧɨ-ɛɭɦɚɠɧɵɣ ɤɨɦɛɢɧɚɬ ɜ 1996 ɝɨɞɭ. ɉɨɡɞɧɟɟ ɞɚɧɧɚɹ ɥɢɧɢɹ 

ɛɵɥɚ ɩɟɪɟɧɟɫɟɧɚ ɜ Ɍɭɥɶɫɤɭɸ ɨɛɥɚɫɬɶ. ȼ ȿɤɚɬɟɪɢɧɛɭɪɝɟ ɫ 2007 ɝɨɞɚ ɪɚɛɨɬɚɟɬ 

ɥɢɧɢɹ, ɩɪɨɢɡɜɨɞɹɳɚɹ ɜɵɫɨɤɨɤɚɱɟɫɬɜɟɧɧɵɣ ɰɟɥɥɸɥɨɡɧɵɣ ɭɬɟɩɥɢɬɟɥɶ ɩɨ 

ɫɨɜɪɟɦɟɧɧɨɣ ɮɢɧɫɤɨɣ ɬɟɯɧɨɥɨɝɢɢ, ɤɨɬɨɪɵɦ ɩɪɹɦɨ ɧɚ ɡɚɜɨɞɟ ɭɬɟɩɥɹɸɬɫɹ 

ɩɪɨɢɡɜɨɞɢɦɵɟ ɬɚɦ ɤɚɪɤɚɫɧɨ-ɩɚɧɟɥɶɧɵɟ ɞɨɦɚ. ɉɟɪɜɨɟ ɨɬɟɱɟɫɬɜɟɧɧɨɟ ɫɟɪɢɣɧɨɟ 

ɨɛɨɪɭɞɨɜɚɧɢɟ, ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɤɨɜɚɬɵ, ɢɡɝɨɬɨɜɥɟɧɨ ɜ Ɍɸɦɟɧɢ, ɧɚ 

ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɛɨɥɟɟ 50 ɥɢɧɢɣ ɜ ɋɇȽ, ɦɧɨɝɢɟ ɩɨɞ ɦɚɪɤɨɣ ɗɤɨɜɚɬɚ ɗɤɫɬɪɚ 

(ɠɟɥɬɵɣ ɦɟɲɨɤ). ȼ Ɉɦɫɤɟ, Ɍɸɦɟɧɢ, ȼɨɪɨɧɟɠɟ,Ɇɵɬɢɳɚɯ ɢ ɍɮɟ ɜɵɩɭɫɤɚɸɬ 

ɭɬɟɩɥɢɬɟɥɶ, ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɤɨɬɨɪɨɝɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɝɚɡɟɬɧɚɹ ɛɭɦɚɝɚ ɢ 

ɩɪɢɪɨɞɧɵɟ ɛɨɪɧɵɟ ɦɢɧɟɪɚɥɵ (ɰɟɥɥɸɥɨɡɚ 80 %, 10 % ɛɭɪɚ, 10 % ɛɨɪɧɚɹ 

ɤɢɫɥɨɬɚ). ɋ 2007 ɝɨɞɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɨɫɜɨɟɧɨ ɬɚɤɠɟ ɜ ɩɨɫёɥɤɟ ɉɢɪɨɝɨɜɨ 

Ɇɵɬɢɳɢɧɫɤɨɝɨ ɪɚɣɨɧɚ.ɋ 2014 ɝɨɞɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɧɚɥɚɠɟɧɨ ɜ ɋɟɜɟɪɨɞɜɢɧɫɤɟ 

[9]. 

 

3.8 ȼɫɩɟɧɟɧɵɣ ɤɚɭɱɭɤ 

 

Ɍɟɩɥɨɢɡɨɥɹɰɢɹ ɢɡ ɤɚɭɱɭɤɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 13, ɩɨɡɜɨɥɹɟɬ ɫɧɢɡɢɬɶ 

ɬɟɩɥɨɜɵɟ ɩɨɬɟɪɢ ɞɨ ɦɢɧɢɦɭɦɚ, ɡɚɳɢɬɢɬɶ ɬɪɭɛɨɩɪɨɜɨɞ ɨɬ ɜɨɡɞɟɣɫɬɜɢɹ 

ɩɨɝɨɞɧɵɯ ɹɜɥɟɧɢɣ ɢ ɞɚɟɬ ɦɢɧɢɦɚɥɶɧɭɸ ɧɚɝɪɭɡɤɭ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ. 

ɉɪɨɝɪɟɫɫɢɜɧɵɣ ɦɚɬɟɪɢɚɥ ɜɵɩɭɫɤɚɟɬɫɹ ɜ ɪɚɡɧɵɯ ɮɨɪɦɚɯ: ɬɪɭɛɵ, ɠɝɭɬɵ, ɪɭɥɨɧɵ. 

ɗɬɨ ɩɨɡɜɨɥɹɟɬ ɩɨɞɨɛɪɚɬɶ ɩɨɞɯɨɞɹɳɭɸ ɬɟɪɦɨɢɡɨɥɹɰɢɸ ɞɥɹ ɤɚɠɞɨɝɨ 

ɬɢɩɨɪɚɡɦɟɪɚ. 
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Ɋɢɫɭɧɨɤ 13 — K-Flex Ʉɚɭɱɭɤɨɜɚɹ ɢɡɨɥɹɰɢɹ ɞɥɹ ɬɪɭɛ ɪɭɥɨɧ 

 

ȿɳɟ ɨɞɧɚ ɜɚɠɧɚɹ ɨɫɨɛɟɧɧɨɫɬɶ ɦɚɬɟɪɢɚɥɚ – ɨɧ ɧɟ ɩɨɞɜɟɪɠɟɧ ɝɨɪɟɧɢɸ. ɉɪɢ 

ɧɚɝɪɟɜɚɧɢɢ ɧɟ ɜɵɞɟɥɹɟɬ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ, ɜ ɨɬɥɢɱɢɟ ɨɬ ɞɪɭɝɢɯ ɢɫɩɨɥɶɡɭɟɦɵɯ 

ɞɥɹ ɭɬɟɩɥɟɧɢɹ ɜɫɩɟɧɟɧɧɵɯ ɩɥɚɫɬɢɤɨɜ. 

 ȼ ɯɨɞɟ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɫɩɟɧɟɧɧɨɝɨ ɤɚɭɱɭɤɚ ɜ ɨɤɪɭɠɚɸɳɭɸ 

ɫɪɟɞɭ ɧɟ ɜɵɞɟɥɹɟɬɫɹ ɜɪɟɞɧɵɯ ɢɥɢ ɪɟɡɤɨ ɩɚɯɧɭɳɢɯ ɜɟɳɟɫɬɜ. 

Ɇɨɧɬɚɠ ɬɟɩɥɨɢɡɨɥɹɰɢɢ ɢɡ ɜɫɩɟɧɟɧɧɨɝɨ ɤɚɭɱɭɤɚ ɧɟ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ 

ɩɪɨɛɥɟɦ ɛɥɚɝɨɞɚɪɹ ɜɵɫɨɤɨɣ ɩɪɨɱɧɨɫɬɢ ɢ ɷɥɚɫɬɢɱɧɨɫɬɢ ɦɚɬɟɪɢɚɥɚ. ɍɩɪɭɝɢɟ 

ɬɪɭɛɤɢ ɩɨɜɬɨɪɹɸɬ ɜɫɟ ɢɡɝɢɛɵ ɬɪɭɛɨɩɪɨɜɨɞɨɜ. Ɉɧ ɧɟ ɫɦɢɧɚɟɬɫɹ ɧɚ ɜɧɭɬɪɟɧɧɢɯ 

ɪɚɞɢɭɫɚɯ ɢ ɧɟ ɫɧɢɠɚɟɬ ɫɜɨɟɣ ɬɨɥɳɢɧɵ ɧɚ ɧɚɪɭɠɧɵɯ, ɧɟ ɫɧɢɠɚɹ ɬɚɤɢɦ ɨɛɪɚɡɨɦ 

ɜ ɷɬɢɯ ɦɟɫɬɚɯ ɩɚɪɚɦɟɬɪɵ ɬɟɩɥɨɢɡɨɥɹɰɢɢ. 

Ɍɟɩɥɨɢɡɨɥɹɰɢɹ ɢɡ ɜɫɩɟɧɟɧɧɨɝɨ ɤɚɭɱɭɤɚ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɬɟɯ ɨɬɪɚɫɥɹɯ, ɝɞɟ 

ɧɟɨɛɯɨɞɢɦɨ ɨɛɟɫɩɟɱɢɬɶ ɤɚɱɟɫɬɜɟɧɧɭɸ ɡɚɳɢɬɭ ɨɬ ɬɟɩɥɚ ɢɥɢ ɯɨɥɨɞɚ: 

-ɬɟɩɥɨɢɡɨɥɹɰɢɹ ɬɪɭɛ, ɫɨɫɭɞɨɜ ɢ ɞɪɭɝɢɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɟɦɤɨɫɬɟɣ ɜ 

ɩɪɨɦɵɲɥɟɧɧɵɯ ɭɫɬɚɧɨɜɤɚɯ; 

-ɩɨɤɪɵɬɢɟ ɤɨɪɩɭɫɨɜ ɢ ɞɟɬɚɥɟɣ ɦɚɲɢɧ ɫ ɰɟɥɶɸ ɫɧɢɠɟɧɢɹ ɲɭɦɚ ɢ 

ɜɢɛɪɚɰɢɢ; 
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-ɡɚɳɢɬɚ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɢ ɞɟɬɚɥɟɣ ɨɬ ɜɨɡɦɨɠɧɨɝɨ ɜɨɡɝɨɪɚɧɢɹ; 

-ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɜ ɦɨɪɨɡɢɥɶɧɵɯ ɭɫɬɚɧɨɜɤɚɯ ɪɚɡɥɢɱɧɨɝɨ ɪɚɡɦɟɪɚ: ɨɬ 

ɛɵɬɨɜɵɯ ɞɨ ɩɪɨɦɵɲɥɟɧɧɵɯ ɯɨɥɨɞɢɥɶɧɢɤɨɜ ɛɨɥɶɲɨɣ ɦɨɳɧɨɫɬɢ. 

Ʉɪɨɦɟ ɬɨɝɨ, ɤɚɭɱɭɤ ɜ ɮɨɪɦɟ ɬɪɭɛ ɢ ɥɢɫɬɨɜ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɤɚɱɟɫɬɜɟ 

ɷɮɮɟɤɬɢɜɧɨɝɨ ɩɚɪɨɢɡɨɥɹɬɨɪɚ, ɡɚɞɟɪɠɢɜɚɸɳɟɝɨ ɩɚɪɵ ɜɨɞɵ ɢ ɞɪɭɝɢɯ ɠɢɞɤɨɫɬɟɣ. 

Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɣ ɩɚɪɨɢɡɨɥɹɰɢɢ ɧɟɨɛɯɨɞɢɦɨ ɫɬɪɨɝɨ ɫɨɛɥɸɞɚɬɶ 

ɬɟɯɧɨɥɨɝɢɸ ɦɨɧɬɚɠɚ ɢ ɩɪɢɦɟɧɹɬɶ ɫɩɟɰɢɚɥɶɧɵɟ ɤɥɟɹɳɢɟ ɫɨɫɬɚɜɵ. ɉɨɫɥɟ ɢɯ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɦɚɬɟɪɢɚɥ ɫɬɚɧɨɜɢɬɫɹ ɦɨɧɨɥɢɬɧɵɦ, ɪɚɡɴɟɞɢɧɢɬɶ ɟɝɨ ɩɨ ɲɜɭ ɭɠɟ 

ɧɟ ɭɞɚɫɬɫɹ. ɋɥɟɞɭɟɬ ɬɚɤɠɟ ɩɪɚɜɢɥɶɧɨ ɪɚɫɫɱɢɬɚɬɶ ɬɨɥɳɢɧɭ ɫɥɨɹ ɢɡɨɥɢɪɭɸɳɟɝɨ 

ɦɚɬɟɪɢɚɥɚ. ɗɬɨ ɩɨɡɜɨɥɢɬ ɫɜɟɫɬɢ ɤ ɦɢɧɢɦɭɦɭ ɜɨɡɧɢɤɧɨɜɟɧɢɟ ɤɨɧɞɟɧɫɚɬɚ [10]. 

 

3.9 ȼɫɩɟɧɟɧɵɣ ɩɨɥɢɷɬɢɥɟɧ 

 

ȼɫɩɟɧɟɧɧɵɣ ɩɨɥɢɷɬɢɥɟɧ (ɩɟɧɨɩɨɥɢɷɬɢɥɟɧ) ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 14 — 

ɩɨɥɢɷɬɢɥɟɧ, ɩɨɞɜɟɪɝɚɸɳɢɣɫɹ ɜɫɩɟɧɢɜɚɧɢɸ ɭɝɥɟɜɨɞɨɪɨɞɚɦɢ ɜ ɩɪɨɰɟɫɫɟ 

ɩɪɨɢɡɜɨɞɫɬɜɚ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɨɥɭɱɚɟɬɫɹ ɭɩɪɭɝɨɟ ɷɥɚɫɬɢɱɧɨɟ ɩɨɥɨɬɧɨ, ɢɦɟɸɳɟɟ 

ɡɚɤɪɵɬɨɩɨɪɢɫɬɭɸ ɫɬɪɭɤɬɭɪɭ ɹɱɟɟɤ. ȼɵɩɭɫɤɚɟɬɫɹ ɜ ɪɭɥɨɧɚɯ, ɥɢɫɬɚɯ, ɜ ɜɢɞɟ 

ɫɤɨɪɥɭɩ ɢ ɠɝɭɬɨɜ. Ɇɚɬɟɪɢɚɥ ɩɨɥɭɱɢɥ ɲɢɪɨɤɨɟ ɩɪɢɦɟɧɟɧɢɟ ɜ ɪɚɡɧɵɯ ɨɬɪɚɫɥɹɯ 

ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ, ɨɫɨɛɟɧɧɨ, ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ, ɛɥɚɝɨɞɚɪɹ: ɜɵɫɨɤɢɦ ɬɟɩɥɨ- 

ɡɜɭɤɨɢɡɨɥɹɰɢɨɧɧɵɦ ɤɚɱɟɫɬɜɚɦ, ɩɪɨɱɧɨɫɬɧɵɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ, ɩɪɨɫɬɨɬɟ 

ɦɨɧɬɚɠɚ ɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɟɜɵɫɨɤɨɣ ɫɬɨɢɦɨɫɬɢ. ȼɵɞɟɥɹɸɬ ɫɲɢɬɵɣ ɢ ɧɟɫɲɢɬɵɣ 

ɩɟɧɨɩɨɥɢɷɬɢɥɟɧ ɩɨ ɫɩɨɫɨɛɭ ɩɪɨɢɡɜɨɞɫɬɜɚ [11]. 
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Ɋɢɫɭɧɨɤ 14 — ȼɫɩɟɧɟɧɧɵɣ ɩɨɥɢɷɬɢɥɟɧ ɉɨɪɢɥɟɤɫ ɇɉɗ ɀɝɭɬ/Ɉ (ɫ 

ɨɬɜɟɪɫɬɢɟɦ) 

 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɢɡɜɟɫɬɧɵ ɞɜɚ ɜɢɞɚ ɩɟɧɨɩɨɥɢɷɬɢɥɟɧɚ, ɩɨɥɭɱɚɟɦɵɟ 

ɪɚɡɧɵɦɢ ɫɩɨɫɨɛɚɦɢ. ɍɫɥɨɜɧɨ ɢɯ ɩɨɞɪɚɡɞɟɥɹɸɬ ɧɚ: 

-ɫɲɢɬɵɟ ɩɟɧɵ (ɨɛɨɡɧɚɱɚɟɬɫɹ ɤɚɤ ɉɉɗ — ɩɟɧɨɩɨɥɢɷɬɢɥɟɧ) 

-ɧɟɫɲɢɬɵɟ ɩɟɧɵ (ɨɛɨɡɧɚɱɚɟɬɫɹ ɤɚɤ ɇɉɗ — ɧɟɫɲɢɬɵɣ ɩɟɧɨɩɨɥɢɷɬɢɥɟɧ) 

ɋɲɢɬɵɟ ɩɟɧɵ: 

ȼɫɩɟɧɟɧɧɵɣ ɩɨɥɢɷɬɢɥɟɧ, ɩɪɨɢɡɜɨɞɢɬɫɹ ɧɚ ɫɥɨɠɧɨɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ 

ɥɢɧɢɢ ɫɨ ɫɬɭɩɟɩɟɧɱɚɬɵɦ ɧɚɝɪɟɜɨɦ. ȿɝɨ ɜɵɯɨɞɧɵɟ ɩɚɪɚɦɟɬɪɵ ɨɩɪɟɞɟɥɹɸɬɫɹ 

ɫɨɨɬɧɨɲɟɧɢɟɦ ɩɨɥɢɷɬɢɥɟɧɚ ɢ ɜɫɩɟɧɢɜɚɸɳɢɯ ɢ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɞɨɛɚɜɨɤ. 

Ȼɥɚɝɨɞɚɪɹ ɷɬɨɦɭ ɥɢɫɬ ɉɉɗ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɫ ɦɢɧɢɦɚɥɶɧɵɦ ɨɬɤɥɨɧɟɧɢɹɦɢ ɨɬ 

ɡɚɞɚɧɧɵɯ ɩɚɪɚɦɟɬɪɨɜ (± 0,1 ɦɦ ɩɨ ɬɨɥɳɢɧɟ ɢ ± 1 ɤɝ/ɦ3 ɩɨ ɩɥɨɬɧɨɫɬɢ). 

Ɇɚɬɟɪɢɚɥ ɢɦɟɟɬ ɪɨɜɧɭɸ ɩɨɜɟɪɯɧɨɫɬɶ ɢ ɦɟɥɤɨɹɱɟɢɫɬɭɸ ɫɬɪɭɤɬɭɪɭ ɫ ɡɚɤɪɵɬɨɣ 

ɩɨɪɨɣ. Ɂɚ ɫɱɟɬ ɷɬɨɝɨ ɛɨɥɟɟ ɭɫɬɨɣɱɢɜ ɤ ɧɟɨɛɪɚɬɢɦɵɦ ɪɚɡɪɭɲɟɧɢɹɦ ɩɨɞ 

ɞɟɣɫɬɜɢɟɦ ɜɵɫɨɤɢɯ ɬɨɱɟɱɧɵɯ ɧɚɝɪɭɡɨɤ ɱɟɦ ɇɉɗ. ɗɤɨɥɨɝɢɱɟɫɤɢ ɛɟɡɨɩɚɫɟɧ, ɢɡ 

ɧɟɝɨ ɢɡɝɨɬɚɜɥɢɜɚɸɬ ɬɭɪɢɫɬɢɱɟɫɤɢɟ ɢ ɫɩɨɪɬɢɜɧɵɟ ɤɨɜɪɢɤɢ. ɂɦɟɟɬ ɨɬɥɢɱɧɵɟ 

ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɫɜɨɣɫɬɜɚ. 

Ɋɚɡɥɢɱɚɸɬ ɞɜɚ ɜɢɞɚ ɫɲɢɬɨɝɨ ɩɟɧɨɩɨɥɢɷɬɢɥɟɧɚ: 
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- ɯɢɦɢɱɟɫɤɢ ɫɲɢɬɵɣ 

- ɮɢɡɢɱɟɫɤɢ ɫɲɢɬɵɣ 

ɇɟɫɲɢɬɵɟ ɩɟɧɵ: 

ɉɨɥɭɱɚɸɬɫɹ ɩɪɢ ɜɫɩɟɧɢɜɚɧɢɢ ɩɨɥɢɷɬɢɥɟɧɚ ɩɪɨɩɚɧ-ɛɭɬɚɧɨɜɨɣ ɫɦɟɫɶɸ ɢɥɢ 

ɪɚɡɪɟɲɟɧɧɵɦɢ ɮɪɟɨɧɚɦɢ. ȼ ɷɤɫɬɪɭɞɟɪɟ ɩɨɞ ɞɚɜɥɟɧɢɟɦ ɩɪɨɢɫɯɨɞɢɬ ɪɚɫɩɥɚɜ ɢ 

ɫɦɟɲɢɜɚɧɢɟ ɩɨɥɢɷɬɢɥɟɧɚ ɫɨ ɜɫɩɟɧɢɜɚɸɳɢɦ ɪɟɚɝɟɧɬɨɦ (ɤɚɤ ɩɪɚɜɢɥɨ, ɩɪɨɩɚɧ-

ɛɭɬɚɧɨɜɨɣ ɫɦɟɫɶɸ). ɉɪɢ ɜɵɯɨɞɟ ɢɡ ɷɤɫɬɪɭɞɟɪɚ ɡɚ ɫɱɟɬ ɭɦɟɧɶɲɟɧɢɹ ɜɧɟɲɧɟɝɨ 

ɞɚɜɥɟɧɢɹ ɝɚɡ ɪɚɫɲɢɪɹɟɬɫɹ, ɢ, ɬɚɤɢɦ ɨɛɪɚɡɨɦ ɩɨɥɭɱɚɟɬɫɹ ɝɚɡɨɧɚɩɨɥɧɟɧɧɵɣ 

ɩɭɡɵɪɶ. Ɍɚɤ ɤɚɤ ɬɟɦɩɟɪɚɬɭɪɚ ɩɪɢ ɜɵɯɨɞɟ ɢɡ ɷɤɫɬɪɭɞɟɪɚ ɪɟɡɤɨ ɩɚɞɚɟɬ, ɜɵɲɟɞɲɚɹ 

ɩɭɡɵɪɶɤɨɜɚɹ ɩɟɧɚ ɡɚɬɜɟɪɞɟɜɚɟɬ ɢ ɨɛɪɚɡɭɟɬɫɹ ɩɟɧɨɩɨɥɢɷɬɢɥɟɧ. ɉɨ ɪɹɞɭ ɰɟɥɟɜɵɯ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤ (ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ, ɫɧɢɠɟɧɢɸ ɭɪɨɜɧɹ ɭɞɚɪɧɨɝɨ ɲɭɦɚ, 

ɡɜɭɤɨɩɨɝɥɨɳɟɧɢɸ, ɩɚɪɨɧɟɩɪɨɧɢɰɚɟɦɨɫɬɢ) ɧɟ ɭɫɬɭɩɚɟɬ ɉɉɗ. Ɂɚ ɫɱɟɬ ɬɨɝɨ, ɱɬɨ 

ɇɉɗ ɜ 2,5-5 ɪɚɡ ɞɟɲɟɜɥɟ ɱɟɦ ɉɉɗ ɲɢɪɨɤɨ ɩɪɢɦɟɧɹɟɬɫɹ ɜ ɤɚɱɟɫɬɜɟ ɬɟɩɥɨ-, 

ɡɜɭɤɨɢɡɨɥɹɰɢɢ, ɥɨɠɟɦɟɧɬɨɜ, ɭɩɚɤɨɜɤɢ ɢ ɬ.ɞ. [11]. 

 

3.10 ɗɤɪɚɧɧɨ-ɜɚɤɭɭɦɧɚɹ ɢɡɨɥɹɰɢɹ 

 

ɗɤɪɚɧɧɨ-ɜɚɤɭɭɦɧɚɹ ɢɡɨɥɹɰɢɹ (ɗȼɂ), ɷɤɪɚɧɧɨ-ɜɚɤɭɭɦɧɚɹ ɬɟɩɥɨɢɡɨɥɹɰɢɹ 

(ɗȼɌɂ) ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 15 – ɬɢɩ ɬɟɩɥɨɢɡɨɥɹɰɢɢ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɨɣ ɞɥɹ 

ɨɝɪɚɧɢɱɟɧɢɹ ɩɪɢɬɨɤɨɜ ɬɟɩɥɚ ɨɬ ɢɡɥɭɱɟɧɢɹ. ɋɨɫɬɨɢɬ ɢɡ ɦɧɨɠɟɫɬɜɚ ɩɚɪɚɥɥɟɥɶɧɵɯ 

ɨɬɪɚɠɚɸɳɢɯ ɷɤɪɚɧɨɜ ɫ ɧɢɡɤɨɣ ɢɡɥɭɱɚɬɟɥɶɧɨɣ ɫɩɨɫɨɛɧɨɫɬɶɸ ɢ ɨɬɞɟɥɹɸɳɢɯ ɢɯ 

ɞɪɭɝ ɨɬ ɞɪɭɝɚ ɩɪɨɤɥɚɞɨɤ. ɗȼɂ ɹɜɥɹɟɬɫɹ ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɵɦ ɬɢɩɨɦ 

ɢɡɨɥɹɰɢɢ, ɩɪɢɦɟɧɹɟɦɵɦ ɜ ɪɟɡɟɪɜɭɚɪɚɯ ɞɥɹ ɫɠɢɠɟɧɧɵɯ ɝɚɡɨɜ, ɤɪɢɨɝɟɧɧɵɯ 

ɬɪɭɛɨɩɪɨɜɨɞɚɯ, ɤɪɢɨɫɬɚɬɚɯ ɢ ɞɪɭɝɢɯ ɭɫɬɚɧɨɜɤɚɯ, ɢɫɩɨɥɶɡɭɸɳɢɯ ɨɱɟɧɶ ɧɢɡɤɢɟ 

ɬɟɦɩɟɪɚɬɭɪɵ [12]. 
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Ɋɢɫɭɧɨɤ 15 — ȼɚɤɭɭɦɧɚɹ ɢɡɨɥɹɰɢɨɧɧɚɹ ɩɥɢɬɚ 

 

ɂɡɨɥɹɰɢɹ ɗȼɂ ɫɨɫɬɨɢɬ ɢɡ ɧɟɫɤɨɥɶɤɢɯ ɞɟɫɹɬɤɨɜ ɱɟɪɟɞɭɸɳɢɯɫɹ ɫɥɨɟɜ 

ɨɬɪɚɠɚɸɳɢɯ ɷɤɪɚɧɨɜ ɢ ɩɪɨɤɥɚɞɨɤ. Ɉɬɪɚɠɚɸɳɢɣ ɷɤɪɚɧ ɢɡɝɨɬɨɜɥɟɧ ɢɡ 

ɫɢɧɬɟɬɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ ɬɨɥɳɢɧɨɣ 0,006 - 0,012 ɦɦ; (ɱɚɳɟ ɜɫɟɝɨ 

ɩɨɥɢɷɬɢɥɟɧɨɜɚɹ ɩɥёɧɤɚ) ɩɨɤɪɵɬɨɝɨ ɫɥɨɟɦ ɧɢɡɤɨɷɦɢɫɫɢɨɧɧɨɝɨ ɦɟɬɚɥɥɚ. 

ɇɚɢɛɨɥɟɟ ɱɚɫɬɨ ɢɫɩɨɥɶɡɭɟɦɵɣ ɦɟɬɚɥɥ - ɷɬɨ ɚɥɸɦɢɧɢɣ, ɪɟɠɟ ɦɟɞɶ, ɡɨɥɨɬɨ ɢɥɢ 

ɫɟɪɟɛɪɨ. Ɍɨɥɳɢɧɚ ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ ɩɨɤɪɵɬɢɹ ɧɟ ɛɨɥɟɟ 0,1 ɦɤɦ. ɉɪɨɤɥɚɞɤɢ, 

ɪɚɡɞɟɥɹɸɳɢɟ ɷɤɪɚɧɵ, ɢɡɝɨɬɚɜɥɢɜɚɸɬɫɹ ɢɡ ɜɨɥɨɤɧɢɫɬɵɯ ɦɚɬɟɪɢɚɥɨɜ ɫ ɧɢɡɤɨɣ 

ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɶɸ ɞɥɹ ɦɢɧɢɦɢɡɚɰɢɢ ɬɟɩɥɨɜɵɯ ɩɨɬɨɤɨɜ ɜ ɡɨɧɟ 

ɬɟɩɥɨɩɪɨɜɨɞɢɦɨɫɬɢ. 

ɗȼɂ ɞɨɫɬɭɩɧɚ ɜ ɜɢɞɟ ɪɭɥɨɧɨɜ, ɤɨɬɨɪɵɟ ɧɚɦɨɬɚɧɵ ɢɡ ɦɧɨɝɨɫɥɨɣɧɵɯ 

ɢɡɨɥɢɪɭɸɳɢɯ ɩɨɥɨɫ ɨɩɪɟɞɟɥɟɧɧɨɣ ɲɢɪɢɧɵ ɢɥɢ ɜ ɜɢɞɟ ɢɦɟɸɳɢɯ ɝɨɬɨɜɭɸ ɤ 

ɦɨɧɬɚɠɭ ɝɟɨɦɟɬɪɢɸ ɢɡɨɥɹɰɢɨɧɧɵɯ ɦɚɬɨɜ. ɂɡɨɥɹɰɢɹ ɜ ɜɢɞɟ ɪɭɥɨɧɚ 

ɢɫɩɨɥɶɡɭɟɬɫɹ ɝɥɚɜɧɵɦ ɨɛɪɚɡɨɦ ɞɥɹ ɨɛɦɨɬɤɢ ɛɨɤɨɜɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɛɨɥɶɲɢɯ 

ɪɟɡɟɪɜɭɚɪɨɜ ɞɥɹ ɫɠɢɠɟɧɧɨɝɨ ɝɚɡɚ ɢɥɢ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɫ ɛɨɥɶɲɢɦɢ ɞɢɚɦɟɬɪɚɦɢ. 

Ɇɚɬɵ ɢɫɩɨɥɶɡɭɸɬɫɹ ɜ ɪɟɡɟɪɜɭɚɪɚɯ, ɧɟɛɨɥɶɲɢɯ ɬɪɭɛɨɩɪɨɜɨɞɚɯ ɢ ɜ 

ɥɚɛɨɪɚɬɨɪɧɵɯ ɭɫɬɚɧɨɜɤɚɯ, ɬɚɤɢɯ ɤɚɤ, ɧɚɩɪɢɦɟɪ, ɤɪɢɨɫɬɚɬɵ. 
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ɂɡɨɥɹɰɢɹ ɗȼɂ ɢɫɩɨɥɶɡɭɟɬɫɹ ɬɚɦ, ɝɞɟ ɫɭɳɟɫɬɜɭɟɬ ɛɨɥɶɲɚɹ ɪɚɡɧɢɰɚ 

ɬɟɦɩɟɪɚɬɭɪ ɦɟɠɞɭ ɢɡɨɥɢɪɭɟɦɨɣ ɫɢɫɬɟɦɨɣ ɢ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɨɣ, ɢ ɧɟɨɛɯɨɞɢɦɨ 

ɨɝɪɚɧɢɱɢɜɚɬɶ ɩɪɢɬɨɤ ɬɟɩɥɚ ɨɬ ɢɡɥɭɱɟɧɢɹ. 

ɗɬɚ ɢɡɨɥɹɰɢɹ ɧɚɯɨɞɢɬ ɜɫɟ ɛɨɥɶɲɟɟ ɩɪɢɦɟɧɟɧɢɟ ɧɟ ɬɨɥɶɤɨ ɛɥɚɝɨɞɚɪɹ 

ɥɭɱɲɟɣ ɢɡɨɥɹɰɢɨɧɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ, ɧɨ ɢ ɢɡ-ɡɚ ɧɢɡɤɨɣ ɦɚɫɫɵ ɢ ɨɛɴɟɦɚ, ɱɬɨ 

ɩɪɢɜɨɞɢɬ ɤ ɭɦɟɧɶɲɟɧɢɸ ɜɟɫɚ ɢ ɪɚɡɦɟɪɨɜ ɜɫɟɣ ɤɨɧɫɬɪɭɤɰɢɢ. Ʉ ɨɛɥɚɫɬɹɦ 

ɩɪɢɦɟɧɟɧɢɹ ɗȼɂ ɨɬɧɨɫɹɬɫɹ, ɜ ɨɫɧɨɜɧɨɦ: 

ɇɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɵɟ ɤɪɢɨɝɟɧɧɵɟ ɫɢɫɬɟɦɵ ɨɫɨɛɟɧɧɨ ɱɭɜɫɬɜɢɬɟɥɶɧɵ ɤ 

ɩɪɢɬɨɤɭ ɬɟɩɥɚ ɢɡ-ɡɚ ɨɱɟɧɶ ɜɵɫɨɤɢɯ ɪɚɡɧɨɫɬɢ ɬɟɦɩɟɪɚɬɭɪ ɦɟɠɞɭ ɫɢɫɬɟɦɨɣ ɢ 

ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɨɣ ɢ ɜɵɫɨɤɨɣ ɫɬɨɢɦɨɫɬɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɨɯɥɚɠɞɚɸɳɟɣ 

ɦɨɳɧɨɫɬɢ ɩɪɢ ɬɚɤɢɯ ɧɢɡɤɢɯ ɬɟɦɩɟɪɚɬɭɪɚɯ. ɉɪɢɦɟɧɟɧɢɟ ɗȼɂ ɜɦɟɫɬɟ ɫ 

ɜɚɤɭɭɦɧɨɣ ɢɡɨɥɹɰɢɟɣ ɹɜɥɹɟɬɫɹ ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɵɦ ɦɟɬɨɞɨɦ ɤɪɢɨɝɟɧɧɨɣ 

ɢɡɨɥɹɰɢɢ, ɬɚɤɠɟ ɧɚɡɵɜɚɟɦɨɣ ɫɭɩɟɪɢɡɨɥɹɰɢɟɣ. ɗȼɂ ɹɜɥɹɟɬɫɹ ɧɚɢɛɨɥɟɟ 

ɷɮɮɟɤɬɢɜɧɵɦ ɦɟɬɨɞɨɦ ɢɡɨɥɹɰɢɢ ɞɥɹ: 

-ɪɟɡɟɪɜɭɚɪɨɜ ɞɥɹ ɫɠɢɠɟɧɧɵɯ ɝɚɡɨɜ (ɋɉȽ, ɠɢɞɤɢɣ ɚɡɨɬ, ɠɢɞɤɢɣ ɝɟɥɢɣ, 

ɠɢɞɤɢɣ ɤɢɫɥɨɪɨɞ ɢ ɬ.ɞ.) 

-ɤɪɢɨɫɬɚɬɨɜ 

-ɤɪɢɨɝɟɧɧɵɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ 

-ɤɪɢɨɤɚɦɟɪ 

-ɫɜɟɪɯɩɪɨɜɨɞɧɢɤɨɜɵɯ ɭɫɬɪɨɣɫɬɜ 

Ʉɨɫɦɢɱɟɫɤɚɹ ɩɪɨɦɵɲɥɟɧɧɨɫɬɶ - ɜ ɤɨɫɦɢɱɟɫɤɨɦ ɜɚɤɭɭɦɟ ɢɡɥɭɱɟɧɢɟ 

ɹɜɥɹɟɬɫɹ ɟɞɢɧɫɬɜɟɧɧɵɦ ɦɟɯɚɧɢɡɦɨɦ ɩɟɪɟɞɚɱɢ ɬɟɩɥɚ. ɉɨ ɷɬɨɣ ɩɪɢɱɢɧɟ ɗȼɂ 

ɨɛɵɱɧɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɢɡɨɥɹɰɢɢ ɤɨɫɦɢɱɟɫɤɢɯ ɫɩɭɬɧɢɤɨɜ, ɱɬɨɛɵ ɨɝɪɚɧɢɱɢɬɶ 

ɬɟɩɥɨ, ɩɟɪɟɧɨɫɢɦɨɟ ɤɨɫɦɢɱɟɫɤɢɦ ɢɡɥɭɱɟɧɢɟɦ [12]. 

 

3.11 Ⱥɷɪɨɝɟɥɶ 

 

Ⱥɷɪɨɝɟɥɶ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 16 — ɤɥɚɫɫ ɦɚɬɟɪɢɚɥɨɜ, 

ɩɪɟɞɫɬɚɜɥɹɸɳɢɯ ɫɨɛɨɣ ɝɟɥɶ, ɜ ɤɨɬɨɪɨɦ ɠɢɞɤɚɹ ɮɚɡɚ ɩɨɥɧɨɫɬɶɸ ɡɚɦɟɳɟɧɚ 

ɝɚɡɨɨɛɪɚɡɧɨɣ. Ɍɚɤɢɟ ɦɚɬɟɪɢɚɥɵ ɨɛɥɚɞɚɸɬ ɪɟɤɨɪɞɧɨ ɧɢɡɤɨɣ ɩɥɨɬɧɨɫɬɶɸ ɢ 
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ɞɟɦɨɧɫɬɪɢɪɭɸɬ ɪɹɞ ɭɧɢɤɚɥɶɧɵɯ ɫɜɨɣɫɬɜ: ɬɜёɪɞɨɫɬɶ, ɩɪɨɡɪɚɱɧɨɫɬɶ, 

ɠɚɪɨɩɪɨɱɧɨɫɬɶ, ɱɪɟɡɜɵɱɚɣɧɨ ɧɢɡɤɭɸ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɶ ɢ ɬ. ɞ. Ɋɚɫɩɪɨɫɬɪɚɧɟɧɵ 

ɚɷɪɨɝɟɥɢ ɧɚ ɨɫɧɨɜɟ ɚɦɨɪɮɧɨɝɨ ɞɢɨɤɫɢɞɚ ɤɪɟɦɧɢɹ, ɝɥɢɧɨɡёɦɨɜ, ɚ ɬɚɤɠɟ ɨɤɫɢɞɨɜ 

ɯɪɨɦɚ ɢ ɨɥɨɜɚ. ȼ ɧɚɱɚɥɟ 1990-ɯ ɩɨɥɭɱɟɧɵ ɩɟɪɜɵɟ ɨɛɪɚɡɰɵ ɚɷɪɨɝɟɥɹ ɧɚ ɨɫɧɨɜɟ 

ɭɝɥɟɪɨɞɚ [13]. 

 

 

Ɋɢɫɭɧɨɤ 16 — Ⱥɷɪɨɝɟɥɶ ɞɥɹ ɬɟɪɦɨɢɡɨɥɹɰɢɢ 

 

Ⱥɷɪɨɝɟɥɢ ɨɬɧɨɫɹɬɫɹ ɤ ɤɥɚɫɫɭ ɦɟɡɨɩɨɪɢɫɬɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɜ ɤɨɬɨɪɵɯ 

ɩɨɥɨɫɬɢ ɡɚɧɢɦɚɸɬ ɧɟ ɦɟɧɟɟ 50 %, ɚ ɤɚɤ ɩɪɚɜɢɥɨ, 95—99 % ɨɛɴёɦɚ, ɚ ɩɥɨɬɧɨɫɬɶ 

ɫɨɫɬɚɜɥɹɟɬ ɨɬ 1 ɞɨ 150 ɤɝ/ɦ3. ɉɨ ɫɬɪɭɤɬɭɪɟ ɚɷɪɨɝɟɥɢ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ 

ɞɪɟɜɨɜɢɞɧɭɸ ɫɟɬɶ ɢɡ ɨɛɴɟɞɢɧёɧɧɵɯ ɜ ɤɥɚɫɬɟɪɵ ɧɚɧɨɱɚɫɬɢɰ ɪɚɡɦɟɪɨɦ 2—5 ɧɦ ɢ 

ɩɨɪ ɪɚɡɦɟɪɚɦɢ ɞɨ 100 ɧɦ. 

ɇɚ ɨɳɭɩɶ ɚɷɪɨɝɟɥɢ ɧɚɩɨɦɢɧɚɸɬ ɥɟɝɤɭɸ, ɧɨ ɬɜёɪɞɭɸ ɩɟɧɭ, ɩɨɯɨɠɭɸ ɧɚ 

ɩɟɧɨɩɥɚɫɬ. ɉɪɢ ɫɢɥɶɧɨɣ ɧɚɝɪɭɡɤɟ ɚɷɪɨɝɟɥɶ ɬɪɟɫɤɚɟɬɫɹ, ɧɨ ɜ ɰɟɥɨɦ ɷɬɨ ɜɟɫɶɦɚ 

ɩɪɨɱɧɵɣ ɦɚɬɟɪɢɚɥ — ɨɛɪɚɡɟɰ ɚɷɪɨɝɟɥɹ ɦɨɠɟɬ ɜɵɞɟɪɠɚɬɶ ɧɚɝɪɭɡɤɭ ɜ 2000 ɪɚɡ 

ɛɨɥɶɲɟ ɫɨɛɫɬɜɟɧɧɨɝɨ ɜɟɫɚ. Ⱥɷɪɨɝɟɥɢ, ɜ ɨɫɨɛɟɧɧɨɫɬɢ ɤɜɚɪɰɟɜɵɟ, — ɯɨɪɨɲɢɟ 

ɬɟɩɥɨɢɡɨɥɹɬɨɪɵ. Ɉɧɢ ɬɚɤɠɟ ɨɱɟɧɶ ɝɢɝɪɨɫɤɨɩɢɱɧɵ. 

ɉɨ ɜɧɟɲɧɟɦɭ ɜɢɞɭ ɤɜɚɪɰɟɜɵɟ ɚɷɪɨɝɟɥɢ ɩɨɥɭɩɪɨɡɪɚɱɧɵ. Ɂɚ ɫɱёɬ 

ɪɷɥɟɟɜɫɤɨɝɨ ɪɚɫɫɟɹɧɢɹ ɫɜɟɬɚ ɧɚ ɞɪɟɜɨɜɢɞɧɵɯ ɫɬɪɭɤɬɭɪɚɯ ɨɧɢ ɜɵɝɥɹɞɹɬ 

ɝɨɥɭɛɨɜɚɬɵɦɢ ɜ ɨɬɪɚɠёɧɧɨɦ ɫɜɟɬɟ ɢ ɫɜɟɬɥɨ-ɠёɥɬɵɦɢ ɜ ɩɪɨɯɨɞɹɳɟɦ. ɋɯɨɞɧɵɦɢ 



48 

ɨɩɬɢɱɟɫɤɢɦɢ ɫɜɨɣɫɬɜɚɦɢ ɨɛɥɚɞɚɸɬ ɚɷɪɨɝɟɥɢ ɧɚ ɨɫɧɨɜɟ ɨɤɫɢɞɨɜ ɚɥɸɦɢɧɢɹ 

(Al2O3), ɰɢɪɤɨɧɢɹ (ZrO2) ɢ ɬɢɬɚɧɚ (TiO2). Ⱥɷɪɨɝɟɥɢ ɢɡ ɞɪɭɝɢɯ ɨɤɫɢɞɨɜ 

ɦɟɬɚɥɥɨɜ ɦɨɝɭɬ ɢɦɟɬɶ ɪɚɡɥɢɱɧɵɣ ɰɜɟɬ ɢ ɩɪɨɡɪɚɱɧɨɫɬɶ; ɬɚɤ, ɠɟɥɟɡɨɨɤɫɢɞɧɵɣ 

ɚɷɪɨɝɟɥɶ ɧɟɩɪɨɡɪɚɱɟɧ ɢ ɢɦɟɟɬ ɰɜɟɬ, ɫɯɨɞɧɵɣ ɫ ɪɠɚɜɱɢɧɨɣ, ɜɚɧɚɞɢɟɜɨɨɤɫɢɞɧɵɣ 

ɚɷɪɨɝɟɥɶ ɧɟɩɪɨɡɪɚɱɟɧ, ɨɥɢɜɤɨɜɨ-ɡɟɥёɧɨɝɨ ɰɜɟɬɚ; ɯɪɨɦɨɨɤɫɢɞɧɵɣ ɚɷɪɨɝɟɥɶ ɢɦɟɟɬ 

ɬёɦɧɨ-ɡɟɥёɧɵɣ ɢɥɢ ɬёɦɧɨ-ɫɢɧɢɣ ɰɜɟɬ, ɚ ɚɷɪɨɝɟɥɢ ɧɚ ɨɫɧɨɜɟ ɨɤɫɢɞɨɜ 

ɪɟɞɤɨɡɟɦɟɥɶɧɵɯ ɦɟɬɚɥɥɨɜ ɩɪɨɡɪɚɱɧɵ (ɨɤɫɢɞ ɫɚɦɚɪɢɹ ɠёɥɬɵɣ, ɨɤɫɢɞ ɧɟɨɞɢɦɚ 

ɮɢɨɥɟɬɨɜɵɣ, ɨɤɫɢɞɵ ɝɨɥɶɦɢɹ ɢ ɷɪɛɢɹ — ɪɨɡɨɜɵɟ). ɍɝɥɟɪɨɞɧɵɟ ɚɷɪɨɝɟɥɢ ɢɦɟɸɬ 

ɝɥɭɛɨɤɢɣ ɱёɪɧɵɣ ɰɜɟɬ, ɩɨɝɥɨɳɚɹ 99,7 % ɩɚɞɚɸɳɟɝɨ ɫɜɟɬɚ. 

ɇɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɵ ɤɜɚɪɰɟɜɵɟ ɚɷɪɨɝɟɥɢ. ɂɯ ɦɢɧɢɦɚɥɶɧɚɹ 

ɩɥɨɬɧɨɫɬɶ ɪɚɜɧɚ 1 ɤɝ/ɦ3 (ɜɚɤɭɭɦɢɪɨɜɚɧɧɚɹ ɜɟɪɫɢɹ), ɱɬɨ ɜ 1000 ɪɚɡ ɦɟɧɶɲɟ 

ɩɥɨɬɧɨɫɬɢ ɜɨɞɵ ɢ ɞɚɠɟ ɜ 1,2 ɪɚɡɚ ɦɟɧɶɲɟ ɩɥɨɬɧɨɫɬɢ ɜɨɡɞɭɯɚ (ɩɪɚɜɞɚ, ɭɤɚɡɚɧɧɚɹ 

ɩɥɨɬɧɨɫɬɶ ɧɟ ɜɤɥɸɱɚɟɬ ɜɟɫ ɜɨɡɞɭɯɚ, ɜɤɥɸɱɟɧɧɨɝɨ ɜ ɫɬɪɭɤɬɭɪɭ, ɩɨɬɨɦɭ ɚɷɪɨɝɟɥɢ 

ɧɟ ɩɥɚɜɚɸɬ ɜ ɜɨɡɞɭɯɟ). ɋɪɟɞɢ ɬɜɟɪɞɵɯ ɬɟɥ ɦɟɧɶɲɭɸ ɩɥɨɬɧɨɫɬɶ ɢɦɟɸɬ ɥɢɲɶ 

ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɦɢɤɪɨɪɟɲёɬɤɢ (ɱɶɹ ɩɥɨɬɧɨɫɬɶ ɦɨɠɟɬ ɞɨɫɬɢɝɚɬɶ 0,9 ɤɝ/ɦ3, ɱɬɨ ɧɚ 

ɨɞɧɭ ɞɟɫɹɬɭɸ ɦɟɧɶɲɟ ɥɭɱɲɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɩɥɨɬɧɨɫɬɢ ɚɷɪɨɝɟɥɟɣ), ɚɷɪɨɝɪɚɮɢɬ 

(ɱɶɹ ɩɥɨɬɧɨɫɬɶ ɫɨɫɬɚɜɥɹɟɬ 0,18 ɤɝ/ɦ3) ɢ ɚɷɪɨɝɪɚɮɟɧ (0,16 ɤɝ/ɦ3). Ʉɜɚɪɰɟɜɵɟ 

ɚɷɪɨɝɟɥɢ ɩɪɨɩɭɫɤɚɸɬ ɫɜɟɬ ɜ ɦɹɝɤɨɦ ɭɥɶɬɪɚɮɢɨɥɟɬɟ, ɜɢɞɢɦɨɣ ɨɛɥɚɫɬɢ (ɫ ɞɥɢɧɨɣ 

ɜɨɥɧɵ ɛɨɥɶɲɟ 300 ɧɦ) ɢ ɢɧɮɪɚɤɪɚɫɧɨɦ ɞɢɚɩɚɡɨɧɟ, ɨɞɧɚɤɨ ɜ ɢɧɮɪɚɤɪɚɫɧɨɣ 

ɨɛɥɚɫɬɢ ɩɪɢɫɭɬɫɬɜɭɸɬ ɬɢɩɢɱɧɵɟ ɞɥɹ ɤɜɚɪɰɚ, ɩɨɥɭɱɚɟɦɨɝɨ ɨɛɟɡɜɨɠɢɜɚɧɢɟɦ 

ɫɢɥɢɤɚɝɟɥɟɣ, ɩɨɥɨɫɵ ɝɢɞɪɨɤɫɢɥɚ ɩɪɢ 3500 ɫɦ−1 ɢ 1600 ɫɦ−1. Ȼɥɚɝɨɞɚɪɹ 

ɱɪɟɡɜɵɱɚɣɧɨ ɧɢɡɤɨɣ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ, ɦɟɧɶɲɟɣ, ɱɟɦ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɶ 

ɜɨɡɞɭɯɚ, ɨɧɢ ɩɪɢɦɟɧɹɸɬɫɹ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɜ ɤɚɱɟɫɬɜɟ ɬɟɩɥɨɢɡɨɥɢɪɭɸɳɢɯ ɢ 

ɬɟɩɥɨɭɞɟɪɠɢɜɚɸɳɢɯ ɦɚɬɟɪɢɚɥɨɜ. Ɍɟɦɩɟɪɚɬɭɪɚ ɩɥɚɜɥɟɧɢɹ ɤɜɚɪɰɟɜɨɝɨ ɚɷɪɨɝɟɥɹ 

ɫɨɫɬɚɜɥɹɟɬ 1200 °C. 

ɍɝɥɟɪɨɞɧɵɟ ɚɷɪɨɝɟɥɢ (ɚɷɪɨɝɪɚɮɢɬɵ) ɫɨɫɬɨɹɬ ɢɡ ɧɚɧɨɱɚɫɬɢɰ, ɤɨɜɚɥɟɧɬɧɨ 

ɫɜɹɡɚɧɧɵɯ ɞɪɭɝ ɫ ɞɪɭɝɨɦ. Ɉɧɢ ɷɥɟɤɬɪɨɩɪɨɜɨɞɧɵ ɢ ɦɨɝɭɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɜ 

ɤɚɱɟɫɬɜɟ ɷɥɟɤɬɪɨɞɨɜ ɜ ɤɨɧɞɟɧɫɚɬɨɪɚɯ. Ɂɚ ɫɱёɬ ɨɱɟɧɶ ɛɨɥɶɲɨɣ ɩɥɨɳɚɞɢ 

ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ (ɞɨ 800 ɦ2/ɝɪɚɦɦ) ɭɝɥɟɪɨɞɧɵɟ ɚɷɪɨɝɟɥɢ ɧɚɲɥɢ 

ɩɪɢɦɟɧɟɧɢɟ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟ ɫɭɩɟɪɤɨɧɞɟɧɫɚɬɨɪɨɜ (ɢɨɧɢɫɬɨɪɨɜ) ёɦɤɨɫɬɶɸ ɜ 
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ɬɵɫɹɱɢ ɮɚɪɚɞ. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɞɨɫɬɢɝɧɭɬɵ ɩɨɤɚɡɚɬɟɥɢ ɜ 104 Ɏ/ɝɪɚɦɦ ɢ 77 

Ɏ/ɫɦ3. ɍɝɥɟɪɨɞɧɵɟ ɚɷɪɨɝɟɥɢ ɨɬɪɚɠɚɸɬ ɜɫɟɝɨ 0,3 % ɢɡɥɭɱɟɧɢɹ ɜ ɞɢɚɩɚɡɨɧɟ ɞɥɢɧ 

ɜɨɥɧ ɨɬ 250 ɞɨ 14 300 ɧɦ, ɱɬɨ ɞɟɥɚɟɬ ɢɯ ɷɮɮɟɤɬɢɜɧɵɦɢ ɩɨɝɥɨɬɢɬɟɥɹɦɢ 

ɫɨɥɧɟɱɧɨɝɨ ɫɜɟɬɚ. 

Ƚɥɢɧɨɡёɦɧɵɟ ɚɷɪɨɝɟɥɢ ɢɡ ɨɤɫɢɞɚ ɚɥɸɦɢɧɢɹ ɫ ɞɨɛɚɜɤɚɦɢ ɞɪɭɝɢɯ ɦɟɬɚɥɥɨɜ 

ɢɫɩɨɥɶɡɭɸɬɫɹ ɜ ɤɚɱɟɫɬɜɟ ɤɚɬɚɥɢɡɚɬɨɪɨɜ. ɇɚ ɛɚɡɟ ɚɥɸɦɨɨɤɫɢɞɧɵɯ ɚɷɪɨɝɟɥɟɣ ɫ 

ɞɨɛɚɜɤɚɦɢ ɝɚɞɨɥɢɧɢɹ ɢ ɬɟɪɛɢɹ ɜ ɇȺɋȺ ɛɵɥ ɪɚɡɪɚɛɨɬɚɧ ɞɟɬɟɤɬɨɪ 

ɜɵɫɨɤɨɫɤɨɪɨɫɬɧɵɯ ɫɨɭɞɚɪɟɧɢɣ: ɜ ɦɟɫɬɟ ɫɬɨɥɤɧɨɜɟɧɢɹ ɱɚɫɬɢɰɵ ɫ ɩɨɜɟɪɯɧɨɫɬɶɸ 

ɩɪɨɢɫɯɨɞɢɬ ɮɥɸɨɪɟɫɰɟɧɰɢɹ, ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɤɨɬɨɪɨɣ ɡɚɜɢɫɢɬ ɨɬ ɫɤɨɪɨɫɬɢ 

ɫɨɭɞɚɪɟɧɢɹ. 

ɉɨɦɢɦɨ ɦɧɨɝɨɱɢɫɥɟɧɧɵɯ ɬɟɯɧɢɱɟɫɤɢɯ ɩɪɢɦɟɧɟɧɢɣ, ɨɛɭɫɥɨɜɥɟɧɧɵɯ 

ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɵɦɢ ɭɧɢɤɚɥɶɧɵɦɢ ɫɜɨɣɫɬɜɚɦɢ, ɚɷɪɨɝɟɥɶ ɢɡɜɟɫɬɟɧ ɩɪɟɠɞɟ 

ɜɫɟɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɜ ɩɪɨɟɤɬɟ «ɋɬɚɪɞɚɫɬ» ɜ ɤɚɱɟɫɬɜɟ ɦɚɬɟɪɢɚɥɚ ɞɥɹ ɥɨɜɭɲɟɤ 

ɤɨɫɦɢɱɟɫɤɨɣ ɩɵɥɢ. 

ɉɨɫɤɨɥɶɤɭ ɩɨɤɚɡɚɬɟɥɶ ɩɪɟɥɨɦɥɟɧɢɹ ɚɷɪɨɝɟɥɟɣ ɡɚɧɢɦɚɟɬ ɩɪɨɦɟɠɭɬɨɱɧɨɟ 

ɩɨɥɨɠɟɧɢɟ ɦɟɠɞɭ ɩɨɤɚɡɚɬɟɥɹɦɢ ɩɪɟɥɨɦɥɟɧɢɹ ɝɚɡɨɨɛɪɚɡɧɵɯ ɢ ɠɢɞɤɢɯ (ɬɜёɪɞɵɯ) 

ɜɟɳɟɫɬɜ, ɚɷɪɨɝɟɥɶ ɢɫɩɨɥɶɡɭɟɬɫɹ ɤɚɤ ɪɚɞɢɚɬɨɪ ɜ ɱɟɪɟɧɤɨɜɫɤɢɯ ɞɟɬɟɤɬɨɪɚɯ 

ɡɚɪɹɠɟɧɧɵɯ ɱɚɫɬɢɰ. 

Ⱥɷɪɨɝɟɥɢ ɦɨɝɭɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɜ ɤɚɱɟɫɬɜɟ ɝɚɡɨɜɵɯ ɢ ɠɢɞɤɨɫɬɧɵɯ 

ɮɢɥɶɬɪɨɜ. 

Ⱥɷɪɨɝɟɥɶ ɧɚ ɨɫɧɨɜɟ ɨɤɫɢɞɚ ɠɟɥɟɡɚ ɫ ɚɥɸɦɢɧɢɟɜɵɦɢ ɧɚɧɨɱɚɫɬɢɰɚɦɢ 

ɦɨɠɟɬ ɫɥɭɠɢɬɶ ɜɡɪɵɜɱɚɬɤɨɣ (ɪɚɡɪɚɛɨɬɤɚ Ʌɢɜɟɪɦɨɪɫɤɨɣ ɧɚɰɢɨɧɚɥɶɧɨɣ 

ɥɚɛɨɪɚɬɨɪɢɢ ɢɦ. ɗ. Ʌɨɭɪɟɧɫɚ, ɋɒȺ). 

ȼ ɧɚɱɚɥɟ 2006 ɧɟɤɨɬɨɪɵɟ ɤɨɦɩɚɧɢɢ, ɧɚɩɪɢɦɟɪ, United Nuclear, ɡɚɹɜɢɥɢ ɨ 

ɧɚɱɚɥɟ ɩɪɨɞɚɠ ɚɷɪɨɝɟɥɹ ɨɪɝɚɧɢɡɚɰɢɹɦ ɢ ɱɚɫɬɧɵɦ ɥɢɰɚɦ. ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 

ɪɚɡɦɟɪɚ ɢ ɮɨɪɦɵ ɨɛɪɚɡɰɚ, ɰɟɧɚ ɫɨɫɬɚɜɥɹɟɬ ɨɬ $25 (ɮɪɚɝɦɟɧɬɵ) ɞɨ $125 

(ɤɭɫɨɱɟɤ, ɩɨɦɟɳɚɸɳɢɣɫɹ ɧɚ ɥɚɞɨɧɢ) [13]. 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɧɚ ɨɫɧɨɜɟ ɚɷɪɨɝɟɥɹ ɢɡɝɨɬɚɜɥɢɜɚɸɬɫɹ 

ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɵɟ ɦɚɬɟɪɢɚɥɵ ɞɥɹ ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɩɪɢɦɟɧɟɧɢɹ. 
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 4 ɋɪɚɜɧɢɬɟɥɶɧɵɣ ɚɧɚɥɢɡ ɬɟɩɥɨɢɡɨɥɢɪɭɸɳɢɯ ɦɚɬɟɪɢɚɥɨɜ 

 

Ɍɚɛɥɢɰɚ 4.1 – ɉɟɪɟɱɟɧɶ ɢɡɨɥɹɰɢɨɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɢɯ ɤɨɷɮɮɢɰɢɟɧɬ 

ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ. 
ɇɚɡɜɚɧɢɟ ɦɚɬɟɪɢɚɥɚ Ʉɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ, ȼɬ/ɦ฀ 

Ɇɨɧɨɥɢɬɧɵɣ ɩɟɧɨɛɟɬɨɧ 0,1 

Ʉɚɦɟɧɧɚɹ ɜɚɬɚ 0,037 

ɋɬɟɥɨɜɚɬɚ 0,04 

ɉɟɧɨɩɨɥɢɫɬɢɪɨɥ 0,04 

ɉɟɧɨɩɨɥɢɭɪɟɬɚɧ 0,02 

ɉɨɥɢɢɡɨɰɢɚɧɭɪɚɬ 0,023 

ɐɟɥɥɸɥɨɡɧɵɣ ɭɬɟɩɥɢɬɟɥɶ 0,039 

ȼɫɩɟɧɟɧɵɣ ɤɚɭɱɭɤ 0,036 

ȼɫɩɟɧɟɧɵɣ ɩɨɥɢɷɬɢɥɟɧ 0,05 

ɗɤɪɚɧɧɨ-ɜɚɤɭɭɦɧɚɹ ɢɡɨɥɹɰɢɹ 0,007 

Ⱥɷɪɨɝɟɥɶ 0,015 

 

ɋɪɚɜɧɢɬɟɥɶɧɚɹ ɞɢɚɝɪɚɦɦɚ ɩɨ ɤɨɷɮɮɢɰɢɟɧɬɭ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ 

ɪɢɫɭɧɤɟ 18. 
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Ɋɢɫɭɧɨɤ 18 — ɋɪɚɜɧɢɬɟɥɶɧɚɹ ɞɢɚɝɪɚɦɦɚ ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɩɨ 

ɤɨɷɮɮɢɰɢɟɧɬɭ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ 

 

ɂɫɯɨɞɹ ɢɡ ɷɬɢɯ ɞɚɧɧɵɯ, ɧɚɢɛɨɥɟɟ ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɵɦ ɛɭɞɟɬ 

ɩɟɧɨɩɨɥɢɭɪɟɬɚɧ, ɬɚɤ ɤɚɤ ɨɧ ɨɛɥɚɞɚɟɬ ɩɪɟɜɨɫɯɨɞɧɵɦɢ ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɵɦɢ 

ɫɜɨɣɫɬɜɚɦɢ. Ɍɚɤ ɠɟ ɲɢɪɨɤɨ ɪɚɫɩɪɨɫɬɪɚɧɟɧ ɜ ɬɟɯ ɫɮɟɪɚɯ, ɝɞɟ ɧɟɨɛɯɨɞɢɦɨ 

ɩɪɢɦɟɧɟɧɢɟ ɤɚɱɟɫɬɜɟɧɧɨɣ ɬɟɩɥɨɢɡɨɥɹɰɢɢ. ȿɳɟ ɫɬɨɢɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ 

ɩɟɧɨɩɨɥɢɭɪɟɬɚɧɨɜɚɹ ɬɟɩɥɨɢɡɨɥɹɰɢɹ ɧɟ ɬɪɟɛɭɟɬ ɨɫɨɛɵɯ ɧɚɜɵɤɨɜ ɩɪɢ ɦɨɧɬɚɠɟ. 
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5 Ɋɚɫɱɟɬɧɚɹ ɱɚɫɬɶ 

 

ɉɪɨɢɡɜɟɞɟɦ ɪɚɫɱɟɬ ɬɟɩɥɨɜɨɣ ɢɡɨɥɹɰɢɢ ɩɨ ɧɨɪɦɢɪɨɜɚɧɧɨɣ ɩɥɨɬɧɨɫɬɢ 

ɬɟɩɥɨɜɨɝɨ ɩɨɬɨɤɚ ɫɨɝɥɚɫɧɨ ɋɉ 61.13330.2012 

 

Ɍɚɛɥɢɰɚ 5.1 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɹ, ɟɞɢɧɢɰɚ ɢɡɦɟɪɟɧɢɹ ɍɫɥɨɜɧɨɟ 
ɨɛɨɡɧɚɱɟɧɢɟ 

Ɂɧɚɱɟɧɢɟ ɩɨɤɚɡɚɬɟɥɹ 

Ⱦɢɚɦɟɬɪ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɦɦ Dɧ 800 

Ɍɟɦɩɟɪɚɬɭɪɚ ɩɟɪɟɤɚɱɢɜɚɟɦɨɝɨ ɩɪɨɞɭɤɬɚ, ɨɋ tɜ 60 

Ɍɟɦɩɟɪɚɬɭɪɚ ɨɤɪɭɠɚɸɳɟɝɨ ɜɨɡɞɭɯɚ, ɨɋ tɧ -55 

 

Ɋɚɫɱɟɬ ɬɨɥɳɢɧɵ ɬɟɩɥɨɜɨɣ ɢɡɨɥɹɰɢɢ ɩɨ ɧɨɪɦɢɪɨɜɚɧɧɨɣ ɩɥɨɬɧɨɫɬɢ 

ɬɟɩɥɨɜɨɝɨ ɩɨɬɨɤɚ ɞɥɹ ɨɞɧɨɫɥɨɣɧɵɯ ɰɢɥɢɧɞɪɢɱɟɫɤɢɯ ɩɨɜɟɪɯɧɨɫɬɟɣ ɞɢɚɦɟɬɪɨɦ 

ɦɟɧɟɟ 2 ɦ ɢɫɩɨɥɶɡɭɟɬɫɹ ɮɨɪɦɭɥɚ: 

 

              - ɧ 

 ɧ
 -  ɧ

   (5.1) 

ɝɞɟ   — ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɢɡɦɟɧɟɧɢɟ ɫɬɨɢɦɨɫɬɢ ɬɟɩɥɨɬɵ ɢ 

ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ; 

  ɧ
  — ɥɢɧɟɣɧɨɟ ɬɟɪɦɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɨɬɞɚɱɟ ɜɧɭɬɪɟɧɧɟɣ 

ɫɬɟɧɤɢ 

ɢɡɨɥɢɪɭɟɦɨɝɨ ɨɛɴɟɤɬɚ ɧɚɪɭɠɧɨɣ ɢɡɨɥɹɰɢɢ, ɦ ฀/ȼɬ; 

     — ɡɧɚɱɟɧɢɟ ɧɨɪɦɚɬɢɜɧɨɝɨ ɭɞɟɥɶɧɨɝɨ ɩɨɬɨɤɚ; 

     — ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɶ ɢɡɨɥɹɰɢɨɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ȼɬ/(ɦ Ʉ). 

 

ɉɪɢ ɪɚɫɱɟɬɟ ɩɨ ɮɨɪɦɭɥɟ (5.1) ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɨɩɪɟɞɟɥɹɸɬ ɜɟɥɢɱɢɧɭ    , 

ɝɞɟ 

  

    ɧ
       
 ɧ  

 (5.2) 
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ɝɞɟ  ɧ   — ɧɚɪɭɠɧɵɣ ɞɢɚɦɟɬɪ ɫɬɟɧɤɢ ɢɡɨɥɢɪɭɟɦɨɝɨ ɨɛɴɟɤɬɚ, ɦɦ; 

  ɧ   — ɧɚɪɭɠɧɵɣ ɞɢɚɦɟɬɪ ɢɡɨɥɹɰɢɢ, ɦɦ; 

     — ɬɨɥɳɢɧɚ ɢɡɨɥɹɰɢɢ, ɦɦ. 

 

 Ɍɪɟɛɭɟɦɭɸ ɬɨɥɳɢɧɭ ɢɡɨɥɹɰɢɢ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ: 

 

      
 ɧ     -  

 
  (5.3) 

ɝɞɟ  ɧ   — ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (5.2). 

 

  ɧ
        ɦ฀   , ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɚɛɥɢɰɟɣ Ȼ.3 [14, ɫ. 32] 

 

              ɦ฀ , ɞɥɹ ɩɟɧɨɩɨɥɢɭɪɟɬɚɧɚ ɫɪɟɞɧɟɣ ɩɥɨɬɧɨɫɬɶɸ 70       ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɚɛɥɢɰɟɣ Ȼ.1 [14, ɫ. 26] 

 

  ɧ
      , ɨɩɪɟɞɟɥɟɧɚ ɦɟɬɨɞɨɦ ɢɧɬɟɪɩɨɥɹɰɢɢ ɩɪɢ ɡɧɚɱɟɧɢɹɯ ɩɪɢ 50 ฀ – 83 

ɢ ɩɪɢ 100 ฀ – 137 ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɚɛɥɢɰɟɣ 2 [14, ɫ. 10] 

 

        , ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɚɛɥɢɰɟɣ 13 [14, ɫ. 18] 

 

 ȼɵɩɨɥɧɢɦ ɪɚɫɱɟɬ ɬɨɥɳɢɧɵ ɬɟɩɥɨɜɨɣ ɢɡɨɥɹɰɢɢ ɩɨ ɧɨɪɦɢɪɨɜɚɧɧɨɣ 

ɩɥɨɬɧɨɫɬɢ ɬɟɩɥɨɜɨɝɨ ɩɨɬɨɤɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɮɨɪɦɭɥɨɣ (5.1): 

 

                            - -    
    

-             

 

 ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ        
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 ɉɨɞɫɬɚɜɢɦ ɜɫɟ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (5.3) ɢ ɩɨɥɭɱɢɦ: 

 

      
        -  

 
     ɦɦ  
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6 ɗɤɨɧɨɦɢɱɟɫɤɚɹ ɱɚɫɬɶ  

 

 ȼ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɱɚɫɬɢ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɵ ɛɭɞɟɬ ɪɚɫɫɱɢɬɚɧɚ ɪɚɡɧɢɰɚ ɜ 

ɫɬɨɢɦɨɫɬɢ ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɚ ɢɦɟɧɧɨ ɩɟɧɨɩɨɥɢɭɪɟɬɚɧɚ, 

ɜɫɩɟɧɟɧɧɨɝɨ ɤɚɭɱɭɤɚ ɢ ɩɟɧɨɫɬɟɤɥɚ, ɩɪɢ ɪɚɫɱɟɬɟ ɟɟ ɨɛɴɟɦɚ ɧɚ ɩɨɝɨɧɧɵɣ ɦɟɬɪ 

ɬɪɭɛɵ. 

 

6.1 Ɋɚɫɱɟɬ ɬɨɥɳɢɧɵ ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ 

 

ɉɪɨɢɡɜɟɞɟɦ ɪɚɫɱɟɬ ɬɟɩɥɨɜɨɣ ɢɡɨɥɹɰɢɢ ɩɨ ɧɨɪɦɢɪɨɜɚɧɧɨɣ ɩɥɨɬɧɨɫɬɢ 

ɬɟɩɥɨɜɨɝɨ ɩɨɬɨɤɚ ɫɨɝɥɚɫɧɨ ɋɉ 61.13330.2012 

 

Ɍɚɛɥɢɰɚ 6.1 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɹ, ɟɞɢɧɢɰɚ ɢɡɦɟɪɟɧɢɹ ɍɫɥɨɜɧɨɟ 
ɨɛɨɡɧɚɱɟɧɢɟ 

Ɂɧɚɱɟɧɢɟ ɩɨɤɚɡɚɬɟɥɹ 

Ⱦɢɚɦɟɬɪ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɦɦ Dɧ 800 

Ɍɟɦɩɟɪɚɬɭɪɚ ɩɟɪɟɤɚɱɢɜɚɟɦɨɝɨ ɩɪɨɞɭɤɬɚ, ɨɋ tɜ 60 

Ɍɟɦɩɟɪɚɬɭɪɚ ɨɤɪɭɠɚɸɳɟɝɨ ɜɨɡɞɭɯɚ, ɨɋ tɧ -55 

 

Ɋɚɫɱɟɬ ɬɨɥɳɢɧɵ ɬɟɩɥɨɜɨɣ ɢɡɨɥɹɰɢɢ ɩɨ ɧɨɪɦɢɪɨɜɚɧɧɨɣ ɩɥɨɬɧɨɫɬɢ 

ɬɟɩɥɨɜɨɝɨ ɩɨɬɨɤɚ ɞɥɹ ɨɞɧɨɫɥɨɣɧɵɯ ɰɢɥɢɧɞɪɢɱɟɫɤɢɯ ɩɨɜɟɪɯɧɨɫɬɟɣ ɞɢɚɦɟɬɪɨɦ 

ɦɟɧɟɟ 2 ɦ ɢɫɩɨɥɶɡɭɟɬɫɹ ɮɨɪɦɭɥɚ: 

 

              - ɧ 

 ɧ
 -  ɧ

   (6.1) 

ɝɞɟ   — ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɢɡɦɟɧɟɧɢɟ ɫɬɨɢɦɨɫɬɢ ɬɟɩɥɨɬɵ ɢ 

ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ; 

  ɧ
  — ɥɢɧɟɣɧɨɟ ɬɟɪɦɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɨɬɞɚɱɟ ɜɧɭɬɪɟɧɧɟɣ 

ɫɬɟɧɤɢ 

ɢɡɨɥɢɪɭɟɦɨɝɨ ɨɛɴɟɤɬɚ ɧɚɪɭɠɧɨɣ ɢɡɨɥɹɰɢɢ, ɦ ฀/ȼɬ; 
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  ɧ
  — ɡɧɚɱɟɧɢɟ ɧɨɪɦɚɬɢɜɧɨɝɨ ɭɞɟɥɶɧɨɝɨ ɩɨɬɨɤɚ; 

     — ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɶ ɢɡɨɥɹɰɢɨɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ȼɬ/(ɦ Ʉ). 

 

ɉɪɢ ɪɚɫɱɟɬɟ ɩɨ ɮɨɪɦɭɥɟ (6.1) ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɨɩɪɟɞɟɥɹɸɬ ɜɟɥɢɱɢɧɭ    , 

ɝɞɟ 

  

    ɧ
       
 ɧ  

 (6.2) 

ɝɞɟ  ɧ   — ɧɚɪɭɠɧɵɣ ɞɢɚɦɟɬɪ ɫɬɟɧɤɢ ɢɡɨɥɢɪɭɟɦɨɝɨ ɨɛɴɟɤɬɚ, ɦɦ; 

  ɧ   — ɧɚɪɭɠɧɵɣ ɞɢɚɦɟɬɪ ɢɡɨɥɹɰɢɢ, ɦɦ; 

     — ɬɨɥɳɢɧɚ ɢɡɨɥɹɰɢɢ, ɦɦ. 

 

 Ɍɪɟɛɭɟɦɭɸ ɬɨɥɳɢɧɭ ɢɡɨɥɹɰɢɢ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ: 

 

      
 ɧ     -  

 
  (6.3) 

ɝɞɟ  ɧ   — ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (6.2). 

 

  ɧ
        ɦ฀   , ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɚɛɥɢɰɟɣ Ȼ.3 [14, ɫ. 32] 

 

              ɦ฀ , ɞɥɹ ɩɟɧɨɩɨɥɢɭɪɟɬɚɧɚ ɫɪɟɞɧɟɣ ɩɥɨɬɧɨɫɬɶɸ 70 ɤɝ/ɦ3 ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɚɛɥɢɰɟɣ Ȼ.1 [14, ɫ. 26] 

 

             ɦ฀ , ɞɥɹ ɜɫɩɟɧɟɧɧɨɝɨ ɤɚɭɱɭɤɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɚɛɥɢɰɟɣ Ȼ.1 

[14, ɫ. 27] 

 

              ɦ฀ , ɞɥɹ ɩɟɧɨɫɬɟɤɥɚ ɫ ɬɚɛɥɢɰɟɣ Ȼ.1 [14, ɫ. 27] 

 

         , ɨɩɪɟɞɟɥɟɧɚ ɦɟɬɨɞɨɦ ɢɧɬɟɪɩɨɥɹɰɢɢ ɩɪɢ ɡɧɚɱɟɧɢɹɯ ɩɪɢ 50 ฀ – 83 

ɢ ɩɪɢ 100 ฀ – 137 ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɚɛɥɢɰɟɣ 2 [14, ɫ. 10] 
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        , ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɚɛɥɢɰɟɣ 13 [14, ɫ. 18] 

 

 ȼɵɩɨɥɧɢɦ ɪɚɫɱɟɬ ɬɨɥɳɢɧɵ ɬɟɩɥɨɜɨɣ ɢɡɨɥɹɰɢɢ ɢɡ ɩɟɧɨɩɨɥɢɭɪɟɬɚɧɚ ɩɨ 

ɧɨɪɦɢɪɨɜɚɧɧɨɣ ɩɥɨɬɧɨɫɬɢ ɬɟɩɥɨɜɨɝɨ ɩɨɬɨɤɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɮɨɪɦɭɥɨɣ (6.1): 

 

                            - -    
    

-             

 

 ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ        

 

 ɉɨɞɫɬɚɜɢɦ ɜɫɟ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (6.3) ɢ ɩɨɥɭɱɢɦ: 

 

      
        -  

 
     ɦɦ  

 

 ȼɵɩɨɥɧɢɦ ɪɚɫɱɟɬ ɬɨɥɳɢɧɵ ɬɟɩɥɨɜɨɣ ɢɡɨɥɹɰɢɢ ɢɡ ɜɫɩɟɧɟɧɧɨɝɨ ɤɚɭɱɭɤɚ ɩɨ 

ɧɨɪɦɢɪɨɜɚɧɧɨɣ ɩɥɨɬɧɨɫɬɢ ɬɟɩɥɨɜɨɝɨ ɩɨɬɨɤɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɮɨɪɦɭɥɨɣ (6.1): 

 

                           - -    
    

-             

 

 ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ         

 

 ɉɨɞɫɬɚɜɢɦ ɜɫɟ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (6.3) ɢ ɩɨɥɭɱɢɦ: 

 

      
         -  

 
     ɦɦ  

 

 ȼɵɩɨɥɧɢɦ ɪɚɫɱɟɬ ɬɨɥɳɢɧɵ ɬɟɩɥɨɜɨɣ ɢɡɨɥɹɰɢɢ ɢɡ ɩɟɧɨɫɬɟɤɥɚ ɩɨ 

ɧɨɪɦɢɪɨɜɚɧɧɨɣ ɩɥɨɬɧɨɫɬɢ ɬɟɩɥɨɜɨɝɨ ɩɨɬɨɤɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɮɨɪɦɭɥɨɣ (6.1): 
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                            - -    
    

-             

 

 ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ         

 

 ɉɨɞɫɬɚɜɢɦ ɜɫɟ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (6.3) ɢ ɩɨɥɭɱɢɦ: 

 

      
         -  

 
     ɦɦ  

 

6.2 Ɋɚɫɱɟɬ ɫɬɨɢɦɨɫɬɢ ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ 

 

 Ⱦɥɹ ɪɚɫɱɟɬɚ ɫɬɨɢɦɨɫɬɢ ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɧɚ ɩɨɝɨɧɧɵɣ ɦɟɬɪ 

ɬɪɭɛɵ ɧɭɠɧɨ ɜɵɫɱɢɬɚɬɶ ɨɛɴɟɦ ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɧɚ ɢɡɨɥɹɰɢɸ 

ɭɱɚɫɬɤɚ ɬɪɭɛɵ. 

 ɉɨɫɱɢɬɚɟɦ ɩɥɨɳɚɞɶ ɜɧɟɲɧɟɣ ɫɬɟɧɤɢ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɮɨɪɦɭɥɟ, ɞɥɹ 

ɪɚɫɱɟɬɚ ɩɥɨɳɚɞɢ ɰɢɥɢɧɞɪɚ: 

 

       
   ɧ 
 

  (6.4) 

ɝɞɟ     — ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (6.2); 

  ɧ — ɞɢɚɦɟɬɪ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɦ; 

   — ɞɥɢɧɧɚ ɭɱɚɫɬɤɚ, ɦ. 

  

 ȼɵɩɨɥɧɢɦ ɪɚɫɱɟɬ ɨɛɴɟɦɚ ɬɟɩɥɨɜɨɣ ɢɡɨɥɹɰɢɢ ɢɡ ɩɟɧɨɩɨɥɢɭɪɟɬɚɧɚ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɮɨɪɦɭɥɨɣ (6.4): 

 

          
                  

 
     ɦ    

 

 ȼɵɩɨɥɧɢɦ ɪɚɫɱɟɬ ɨɛɴɟɦɚ ɬɟɩɥɨɜɨɣ ɢɡɨɥɹɰɢɢ ɢɡ ɜɫɩɟɧɟɧɧɨɝɨ ɤɚɭɱɭɤɚ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɮɨɪɦɭɥɨɣ (6.4): 
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      ɦ    

 

 ȼɵɩɨɥɧɢɦ ɪɚɫɱɟɬ ɨɛɴɟɦɚ ɬɟɩɥɨɜɨɣ ɢɡɨɥɹɰɢɢ ɢɡ ɩɟɧɨɫɬɟɤɥɚ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɮɨɪɦɭɥɨɣ (6.4): 

 

           
            

 
      ɦ  

  

 Ɍɟɩɥɨɢɡɨɥɹɰɢɨɧɧɵɟ ɦɚɬɟɪɢɚɥɵ ɢ ɢɯ ɫɬɨɢɦɨɫɬɶ ɡɚ ɦ3 ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 

ɬɚɛɥɢɰɟ 6.2 [15; 16; 17]. 

 

Ɍɚɛɥɢɰɚ 6.2 – Ɍɟɩɥɨɢɡɨɥɹɰɢɨɧɧɵɟ ɦɚɬɟɪɢɚɥɵ ɢ ɢɯ ɫɬɨɢɦɨɫɬɶ 

ɇɚɡɜɚɧɢɟ ɦɚɬɟɪɢɚɥɚ ɋɬɨɢɦɨɫɬɶ, ɪɭɛ./ɦ3 

ɉɟɧɨɩɨɥɢɭɪɟɬɚɧ 7783 ɪɭɛ./ɦ3 

ȼɫɩɟɧɟɧɧɵɣ ɤɚɭɱɭɤ 4222.55 ɪɭɛ./ɦ3 

ɉɟɧɨɫɬɟɤɥɨ 7500 ɪɭɛ./ɦ3 

 

 Ⱦɚɥɟɟ ɜɵɩɨɥɧɢɦ ɪɚɫɱɟɬ ɫɬɨɢɦɨɫɬɢ ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɧɚ 

ɩɨɝɨɧɧɵɣ ɦɟɬɪ ɬɪɭɛɵ: 

 

        (6.5) 

ɝɞɟ   — ɫɬɨɢɦɨɫɬɶ ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɪɭɛ. 

   — ɰɟɧɚ ɦɚɬɟɪɢɚɥɚ ɪɭɛ./ɦ3 

   — ɨɛɴɟɦ ɦɚɬɟɪɢɚɥɚ ɦ3  

 

 ȼɵɩɨɥɧɢɦ ɪɚɫɱɟɬ ɞɥɹ ɩɟɧɨɩɨɥɢɭɪɟɬɚɧɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɮɨɪɦɭɥɨɣ (6.5): 
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 ȼɵɩɨɥɧɢɦ ɪɚɫɱɟɬ ɞɥɹ ɜɫɩɟɧɟɧɧɨɝɨ ɤɚɭɱɭɤɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɮɨɪɦɭɥɨɣ 

(6.5): 

 

                                

 

 ȼɵɩɨɥɧɢɦ ɪɚɫɱɟɬ ɞɥɹ ɩɟɧɨɫɬɟɤɥɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɮɨɪɦɭɥɨɣ (6.5): 

 

                         

 

 Ⱦɢɚɝɪɚɦɦɚ ɨɛɴɟɦɚ ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ 

ɪɢɫɭɧɤɟ 19. 

 

 

Ɋɢɫɭɧɨɤ 19 — ɋɪɚɜɧɢɬɟɥɶɧɚɹ ɞɢɚɝɪɚɦɦɚ ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɩɨ 

ɨɛɴɟɦɭ ɧɚ ɦɨɧɬɚɠ ɭɱɚɫɬɤɚ 

 

 Ⱦɢɚɝɪɚɦɦɚ ɫɬɨɢɦɨɫɬɢ ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ 

ɪɢɫɭɧɤɟ 20. 
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Ɋɢɫɭɧɨɤ 20 — ɋɪɚɜɧɢɬɟɥɶɧɚɹ ɞɢɚɝɪɚɦɦɚ ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɩɨ 

ɫɬɨɢɦɨɫɬɢ ɧɚ ɨɛɴɟɦ ɬɟɩɥɨɢɡɨɥɹɰɢɢ 

 

 ȼ ɯɨɞɟ ɫɪɚɜɧɟɧɢɹ ɨɛɴɟɦɚ ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɧɚ ɭɱɚɫɬɨɤ 

ɢɡɨɥɹɰɢɢ, ɫɬɨɢɦɨɫɬɢ ɡɚ ɨɛɴɟɦ ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɦɨɠɧɨ ɫɞɟɥɚɬɶ 

ɜɵɜɨɞ, ɱɬɨ ɪɚɰɢɨɧɚɥɶɧɵɦ ɢ ɦɟɧɟɟ ɡɚɬɪɚɬɧɵɦ ɜɵɝɥɹɞɢɬ ɜɚɪɢɚɧɬ ɫ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɟɧɨɩɨɥɢɭɪɟɬɚɧɨɜɨɣ ɬɟɩɥɨɜɨɣ ɢɡɨɥɹɰɢɢ, ɬɚɤ ɤɚɤ ɞɥɹ ɢɡɨɥɹɰɢɢ 

ɩɨɝɨɧɧɨɝɨ ɦɟɬɪɚ ɬɪɭɛɵ ɩɨɬɪɟɛɭɟɬɫɹ ɦɟɧɶɲɢɣ ɨɛɴɟɦ ɞɚɧɧɨɣ ɢɡɨɥɹɰɢɢ, ɚ ɬɚɤɠɟ 

ɷɬɨɬ ɜɚɪɢɚɧɬ ɜɵɝɥɹɞɢɬ ɦɟɧɟɟ ɡɚɬɪɚɬɧɵɦ. 
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7 Ȼɟɡɨɩɚɫɧɨɫɬɶ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ 

 

Ɍɪɭɛɨɩɪɨɜɨɞɧɵɣ ɬɪɚɧɫɩɨɪɬ ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɫɚɦɵɯ ɷɤɨɧɨɦɢɱɟɫɤɢ 

ɰɟɥɟɫɨɨɛɪɚɡɧɵɯ ɢ ɜɨɫɬɪɟɛɨɜɚɧɧɵɯ ɜɢɞɨɜ ɬɪɚɧɫɩɨɪɬɚ, ɨɞɧɚɤɨ ɩɪɢ ɧɚɪɭɲɟɧɢɢ 

ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɨɧ ɦɨɠɟɬ ɫɬɚɬɶ ɢɫɬɨɱɧɢɤɨɦ ɬɟɯɧɨɝɟɧɧɵɯ ɚɜɚɪɢɣ, 

ɩɪɢɜɨɞɹɳɢɯ ɤ ɡɚɝɪɹɡɧɟɧɢɸ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, ɪɚɡɪɭɲɟɧɢɹɦ, ɩɨɠɚɪɚɦ, ɝɢɛɟɥɢ 

ɥɸɞɟɣ ɢ ɡɧɚɱɢɬɟɥɶɧɵɦ ɦɚɬɟɪɢɚɥɶɧɵɦ ɩɨɬɟɪɹɦ.  

Ɉɞɧɨɣ ɢɡ ɚɤɬɭɚɥɶɧɵɯ ɩɪɨɛɥɟɦ ɩɪɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɢ ɧɟɮɬɢ ɢ ɝɚɡɚ 

ɹɜɥɹɟɬɫɹ ɫɜɨɟɜɪɟɦɟɧɧɨɟ, ɞɨɫɬɨɜɟɪɧɨɟ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɟ, ɩɪɟɞɭɩɪɟɠɞɟɧɢɟ ɢ 

ɥɢɤɜɢɞɚɰɢɹ ɩɨɫɥɟɞɫɬɜɢɣ ɑɋ. 

 

7.1 Ⱥɧɚɥɢɡ ɨɩɚɫɧɵɯ ɢ ɜɪɟɞɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɚɤɬɨɪɨɜ 

 

Ɉɫɧɨɜɧɵɟ ɪɚɛɨɬɵ ɧɚ ɩɥɨɳɚɞɤɟ ɥɢɧɟɣɧɨɣ ɱɚɫɬɢ ɧɟɮɬɟɩɪɨɞɭɤɬɨɩɪɨɜɨɞɚ 

ɜɵɩɨɥɧɹɸɬɫɹ ɬɪɭɛɨɩɪɨɜɨɞɱɢɤɨɦ ɥɢɧɟɣɧɵɦ ɧɚ ɨɬɤɪɵɬɨɣ ɩɥɨɳɚɞɤɟ ɥɢɧɟɣɧɨɣ 

ɱɚɫɬɢ ɧɟɮɬɟɩɪɨɞɭɤɬɨɩɪɨɜɨɞɚ. Ɉɧ ɜɵɩɨɥɧɹɟɬ ɦɨɧɬɚɠɧɵɟ ɢ ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɟ 

ɪɚɛɨɬɵ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɜɚɪɤɢ, ɩɪɨɜɨɞɢɬ ɪɟɜɢɡɢɸ ɡɚɞɜɢɠɟɤ ɢ ɤɪɚɧɨɜ, 

ɞɟɦɨɧɬɚɠ ɢ ɭɫɬɚɧɨɜɤɭ ɤɨɧɬɪɨɥɶɧɨ-ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɩɪɢɛɨɪɨɜ, ɩɪɨɞɭɜɤɭ ɢ 

ɨɩɪɟɫɫɨɜɤɭ ɭɱɚɫɬɤɨɜ ɬɪɭɛɨɩɪɨɜɨɞɚ ɢ ɦɨɧɬɚɠɧɵɯ ɭɡɥɨɜ, ɦɨɧɬɚɠ ɩɟɪɟɯɨɞɨɜ, 

ɡɚɯɥɟɫɬɨɜ ɢ ɤɚɬɭɲɟɤ, ɚ ɬɚɤɠɟ ɞɪɭɝɢɟ ɜɢɞɵ ɪɚɛɨɬ. Ɍɪɭɛɨɩɪɨɜɨɞɱɢɤ ɥɢɧɟɣɧɵɣ 

ɬɚɤɠɟ ɜɵɩɨɥɧɹɟɬ ɪɚɛɨɬɵ ɜ ɰɟɯɟ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ, ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ 

ɪɟɦɨɧɬɚ ɬɪɭɛɨɩɪɨɜɨɞɨɜ. 

ɇɚ ɪɚɛɨɱɟɦ ɦɟɫɬɟ ɬɪɭɛɨɩɪɨɜɨɞɱɢɤ ɦɨɠɟɬ ɛɵɬɶ ɩɨɞɜɟɪɠɟɧ ɜɨɡɞɟɣɫɬɜɢɸ 

ɜɪɟɞɧɵɯ ɢ ɨɩɚɫɧɵɯ ɮɚɤɬɨɪɨɜ: ɬɨɤɫɢɱɧɵɟ ɩɚɪɵ ɢ ɝɚɡɵ, ɜɨɡɞɟɣɫɬɜɭɸɳɢɟ ɧɚ 

ɨɪɝɚɧɢɡɦ ɱɟɥɨɜɟɤɚ; ɩɨɜɵɲɟɧɧɚɹ ɢɥɢ ɩɨɧɢɠɟɧɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɩɨɜɟɪɯɧɨɫɬɟɣ, 

ɩɪɢɜɨɞɹɳɚɹ ɤ ɨɠɨɝɚɦ; ɩɨɜɵɲɟɧɧɚɹ ɢɥɢ ɩɨɧɢɠɟɧɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ 

ɪɚɛɨɱɟɣ ɡɨɧɵ, ɩɪɢɜɨɞɹɳɚɹ ɤ ɨɛɦɨɪɨɠɟɧɢɸ, ɥɢɛɨ ɬɟɩɥɨɜɨɦɭ ɭɞɚɪɭ; 

ɩɨɜɵɲɟɧɧɵɣ ɭɪɨɜɟɧɶ ɧɚɩɪɹɠɟɧɢɹ ɜ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɫɟɬɢ; ɩɨɠɚɪɨ- ɢ 

ɜɡɪɵɜɨɨɩɚɫɧɨɫɬɶ [18]. 
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ɉɨ ɨɫɧɨɜɧɨɦɭ ɜɢɞɭ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɭɫɬɚɧɨɜɥɟɧ 1 ɤɥɚɫɫ 

ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɝɨ ɪɢɫɤɚ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɣ ɭɪɨɜɟɧɶ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ 

ɬɪɚɜɦɚɬɢɡɦɚ, ɩɪɨɮɡɚɛɨɥɟɜɚɟɦɨɫɬɢ ɢ ɪɚɫɯɨɞɨɜ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɩɨ ɩɪɨɝɪɚɦɦɟ 

ɨɛɹɡɚɬɟɥɶɧɨɝɨ ɦɟɞɢɰɢɧɫɤɨɝɨ ɫɬɪɚɯɨɜɚɧɢɹ. ɋɬɪɚɯɨɜɵɟ ɬɚɪɢɮɵ ɧɚ ɨɛɹɡɚɬɟɥɶɧɨɟ 

ɫɬɪɚɯɨɜɚɧɢɟ ɨɬ ɧɟɫɱɚɫɬɧɵɯ ɫɥɭɱɚɟɜ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ ɢ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ 

ɡɚɛɨɥɟɜɚɧɢɣ ɫɨɫɬɚɜɥɹɸɬ 0,2% ɤ ɧɚɱɢɫɥɟɧɧɨɣ ɨɩɥɚɬɟ ɬɪɭɞɚ [38]. 

ɉɪɢɱɢɧɚɦɢ ɚɜɚɪɢɣɧɵɯ ɢ ɱɪɟɡɜɵɱɚɣɧɵɯ ɫɢɬɭɚɰɢɣ, ɬɚɤɢɯ ɤɚɤ ɜɡɪɵɜ, 

ɩɨɠɚɪ, ɬɨɤɫɢɱɟɫɤɢɣ ɜɵɛɪɨɫ, ɭɬɟɱɤɚ ɩɪɨɞɭɤɬɚ ɱɟɪɟɡ ɪɚɡɪɵɜɵ, ɫɜɢɳɢ, ɬɪɟɳɢɧɵ ɢ 

ɞɪɭɝɢɟ ɩɨɜɪɟɠɞɟɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɱɚɳɟ ɜɫɟɝɨ ɹɜɥɹɸɬɫɹ: ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɣ 

ɞɟɮɟɤɬ ɬɪɭɛ; ɛɪɚɤ ɫɜɚɪɤɢ; ɦɟɯɚɧɢɱɟɫɤɢɟ ɩɨɜɪɟɠɞɟɧɢɹ; ɤɨɪɪɨɡɢɹ ɦɟɬɚɥɥɚ. 

  

7.2 ɂɧɠɟɧɟɪɧɵɟ ɢ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɟ ɪɟɲɟɧɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ 

ɛɟɡɨɩɚɫɧɨɫɬɢ ɪɚɛɨɬ 

 

ɉɪɨɟɤɬɢɪɭɟɦɵɣ ɨɛɴɟɤɬ Ƚɇɉɋ Ɇɇ «ɉɭɪɩɟ-ɋɚɦɨɬɥɨɪ» ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɜ 

ɰɟɧɬɪɚɥɶɧɨɣ ɱɚɫɬɢ Ɋɨɫɫɢɢ, ɜ ɝ. ɉɭɪɩɟ. Ʉɥɢɦɚɬɢɱɟɫɤɢɣ ɪɟɝɢɨɧ ɩɨɤɚɡɚɬɟɥɹɦ 

ɦɟɬɟɨɪɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɨɬɧɨɫɢɬɫɹ ɤ III ɤɚɬɟɝɨɪɢɢ [37]. Ɋɚɛɨɬɵ 

ɜɵɩɨɥɧɹɸɬɫɹ ɧɚ ɨɬɤɪɵɬɨɦ ɜɨɡɞɭɯɟ ɤɪɭɝɥɵɣ ɝɨɞ ɜ ɞɧɟɜɧɨɟ ɜɪɟɦɹ ɫɭɬɨɤ, 

ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɪɟɠɢɦɚ ɢ ɨɫɚɞɤɨɜ. 

Ʉɥɢɦɚɬ ɦɟɫɬɧɨɫɬɢ ɨɤɨɥɨ ɝ. ɉɭɪɩɟ ɫɭɪɨɜɵɣ ɢ ɤɨɧɬɢɧɟɧɬɚɥɶɧɵɣ, ɫ 

ɨɬɧɨɫɢɬɟɥɶɧɨ ɯɨɥɨɞɧɨɣ ɡɢɦɨɣ ɢ ɠɚɪɤɢɦ, ɡɚɫɭɲɥɢɜɵɦ ɥɟɬɨɦ. Ɂɢɦɚ 

ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɧɟɭɫɬɨɣɱɢɜɨɣ ɩɨɝɨɞɨɣ ɫ ɡɚɦɨɪɨɡɤɚɦɢ ɢ ɨɬɬɟɩɟɥɹɦɢ, 

ɚɛɫɨɥɸɬɧɚɹ ɦɢɧɢɦɚɥɶɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɯɨɥɨɞɧɨɝɨ ɩɟɪɢɨɞɚ ɝɨɞɚ 

ɞɨɫɬɢɝɚɟɬ -56 ºɋ. ɋɪɟɞɧɹɹ ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɜɥɚɠɧɨɫɬɶ ɜɨɡɞɭɯɚ ɧɚɢɛɨɥɟɟ 

ɯɨɥɨɞɧɨɝɨ ɦɟɫɹɰɚ, ɹɧɜɚɪɹ, 78%. Ʌɟɬɨ ɨɬɧɨɫɢɬɟɥɶɧɨ ɬɟɩɥɨɟ ɞɥɹ ɷɬɢɯ ɲɢɪɨɬ, 

ɚɛɫɨɥɸɬɧɚɹ ɦɚɤɫɢɦɚɥɶɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ +34 ºɋ, ɫɪɟɞɧɹɹ ɦɟɫɹɱɧɚɹ 

ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɜɥɚɠɧɨɫɬɶ ɜɨɡɞɭɯɚ ɧɚɢɛɨɥɟɟ ɬɟɩɥɨɝɨ ɦɟɫɹɰɚ ɢɸɥɹ 69%. 

ɋɪɟɞɧɟɝɨɞɨɜɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ -7,8 ºɋ [33]. 

Ɋɚɛɨɬɵ ɜ ɯɨɥɨɞɧɨɟ ɜɪɟɦɹ ɝɨɞɚ ɩɪɨɜɨɞɹɬɫɹ ɩɪɢ ɫɨɛɥɸɞɟɧɢɢ ɬɪɟɛɨɜɚɧɢɣ ɤ 

ɦɟɪɚɦ ɡɚɳɢɬɵ ɪɚɛɨɬɧɢɤɨɜ ɨɬ ɨɯɥɚɠɞɟɧɢɹ [37]. Ʌɢɰ, ɩɪɢɫɬɭɩɚɸɳɢɯ ɤ ɪɚɛɨɬɟ ɧɚ 
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ɯɨɥɨɞɟ, ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɢɧɮɨɪɦɢɪɨɜɚɬɶ ɨ ɟɝɨ ɜɥɢɹɧɢɢ ɧɚ ɨɪɝɚɧɢɡɦ ɢ ɦɟɪɚɯ 

ɩɪɟɞɭɩɪɟɠɞɟɧɢɹ ɨɯɥɚɠɞɟɧɢɹ. Ɋɚɛɨɬɚɸɳɢɦ ɧɚ ɨɬɤɪɵɬɨɣ ɬɟɪɪɢɬɨɪɢɢ ɜ 

ɯɨɥɨɞɧɵɣ ɩɟɪɢɨɞ ɝɨɞɚ ɩɪɟɞɨɫɬɚɜɥɹɸɬɫɹ: 

- ɤɨɦɩɥɟɤɬ ɫɪɟɞɫɬɜ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɡɚɳɢɬɵ (ɋɂɁ) ɨɬ ɯɨɥɨɞɚ ɫ ɭɱɟɬɨɦ 

ɤɥɢɦɚɬɢɱɟɫɤɨɝɨ ɩɨɹɫɚ (ɬɟɩɥɨɡɚɳɢɬɧɚɹ ɫɩɟɰɢɚɥɶɧɚɹ ɨɞɟɠɞɚ ɢ ɭɬɟɩɥɟɧɧɚɹ 

ɫɩɟɰɢɚɥɶɧɚɹ ɨɛɭɜɶ); 

- ɦɟɫɬɨ ɨɛɨɝɪɟɜɚ, ɝɞɟ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɜ ɰɟɥɹɯ ɧɨɪɦɚɥɢɡɚɰɢɢ 

ɬɟɩɥɨɜɨɝɨ ɫɨɫɬɨɹɧɢɹ ɨɪɝɚɧɢɡɦɚ ɪɚɛɨɬɧɢɤɚ ɞɨɥɠɧɚ ɩɨɞɞɟɪɠɢɜɚɬɶɫɹ ɧɚ ɭɪɨɜɧɟ 

21…25 ºɋ [37]. 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɜɵɩɨɥɧɹɟɦɵɯ ɪɚɛɨɬ ɩɨ ɷɧɟɪɝɨɡɚɬɪɚɬɚɦ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ 

ɬɚɛɥɢɰɟ 9 [37]. 

 

Ɍɚɛɥɢɰɚ 7.1 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɜɵɩɨɥɧɹɟɦɵɯ ɪɚɛɨɬ ɩɨ ɷɧɟɪɝɨɡɚɬɪɚɬɚɦ 

Ɋɚɛɨɬɚ Ʉɚɬɟɝɨɪɢɹ 

ɗɧɟɪɝɨɡɚɬɪɚɬɵ ɨɪɝɚɧɢɡɦɚ 

(ɪɚɫɯɨɞ ɷɧɟɪɝɢɢ ɩɪɢ 

ɜɵɩɨɥɧɟɧɢɢ ɪɚɛɨɬ) 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɪɚɛɨɬ 

Ɏ
ɢɡ

ɢɱ
ɟɫ

ɤɚ
ɹ 

ɫɪ
ɟɞ

ɧɟ
ɣ 

ɬɹ
ɠ

ɟɫ
ɬɢ

 

IIɚ 151-200 ɤɤɚɥ/ɱ (175-232 ȼɬ) 

Ɋɚɛɨɬɵ, ɫɜɹɡɚɧɧɵɟ ɫ ɩɨɫɬɨɹɧɧɨɣ 

ɯɨɞɶɛɨɣ, ɩɟɪɟɦɟɳɟɧɢɟɦ ɦɟɥɤɢɯ 

(ɞɨ 1ɤɝ) ɢɡɞɟɥɢɣ ɢɥɢ ɩɪɟɞɦɟɬɨɜ ɜ 

ɩɨɥɨɠɟɧɢɢ ɫɬɨɹ ɢɥɢ ɫɢɞɹ ɢ 

ɬɪɟɛɭɸɳɢɟ ɨɩɪɟɞɟɥɟɧɧɨɝɨ 

ɮɢɡɢɱɟɫɤɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 

IIɛ 201-250 ɤɤɚɥ/ɱ (223-290 ȼɬ) 

Ɋɚɛɨɬɵ, ɫɜɹɡɚɧɧɵɟ ɫ ɯɨɞɶɛɨɣ ɢ 

ɩɟɪɟɧɨɫɤɨɣ ɬɹɠɟɫɬɢ ɞɨ 10 ɤɝ ɢ 

ɫɨɩɪɨɜɨɠɞɚɸɳɢɟɫɹ ɭɦɟɪɟɧɧɵɦ 

ɮɢɡɢɱɟɫɤɢɦ ɧɚɩɪɹɠɟɧɢɟɦ 

 

ȼ ɭɫɥɨɜɢɹɯ ɧɚɝɪɟɜɚɸɳɟɝɨ ɦɢɤɪɨɤɥɢɦɚɬɚ ɪɚɛɨɬɵ ɫɥɟɞɭɟɬ ɩɪɨɜɨɞɢɬɶ ɩɪɢ 

ɫɨɛɥɸɞɟɧɢɢ ɦɟɪ ɩɪɨɮɢɥɚɤɬɢɤɢ ɩɟɪɟɝɪɟɜɚɧɢɹ. ɉɨɜɵɲɟɧɧɵɟ ɬɟɦɩɟɪɚɬɭɪɵ 

ɡɚɱɚɫɬɭɸ ɩɪɢɜɨɞɹɬ ɤ ɨɛɟɡɜɨɠɢɜɚɧɢɸ ɨɪɝɚɧɢɡɦɚ, ɩɨɷɬɨɦɭ ɞɥɹ ɨɩɬɢɦɚɥɶɧɨɝɨ 

ɜɨɞɨɨɛɟɫɩɟɱɟɧɢɹ ɪɚɛɨɬɚɸɳɢɯ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɪɚɡɦɟɳɚɬɶ ɭɫɬɪɨɣɫɬɜɚ ɩɢɬɶɟɜɨɝɨ 
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ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɨ ɩɪɢɛɥɢɠɟɧɧɵɦɢ ɤ ɪɚɛɨɱɢɦ ɦɟɫɬɚɦ, ɨɛɟɫɩɟɱɢɜɚɹ ɤ 

ɧɢɦ ɫɜɨɛɨɞɧɵɣ ɞɨɫɬɭɩ.  

Ⱥɞɦɢɧɢɫɬɪɚɬɢɜɧɵɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɟ ɩɨɦɟɳɟɧɢɹɯ ɧɟɨɛɯɨɞɢɦɨ 

ɨɫɧɚɳɚɬɶ ɫɢɫɬɟɦɚɦɢ ɨɬɨɩɥɟɧɢɹ ɢ ɜɟɧɬɢɥɹɰɢɢ ɞɥɹ ɩɨɞɞɟɪɠɚɧɢɹ ɨɩɬɢɦɚɥɶɧɵɯ 

ɩɚɪɚɦɟɬɪɨɜ ɜɨɡɞɭɲɧɨɣ ɫɪɟɞɵ [30]. 

 

7.3 ɋɚɧɢɬɚɪɧɨ-ɝɢɝɢɟɧɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɩɨɦɟɳɟɧɢɸ ɢ 

ɪɚɡɦɟɳɟɧɢɸ ɢɫɩɨɥɶɡɭɟɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 

 

ɉɨɦɟɳɟɧɢɟ ɰɟɯɚ ɐɌɈɗɢɊɌ ɢɦɟɟɬ ɩɥɨɳɚɞɶ S = 45 ɦ2 , ɜɵɫɨɬɭ ɇ = 3,3 ɦ.  

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɧɨɪɦɚɦɢ ɩɥɨɳɚɞɶ ɩɨɦɟɳɟɧɢɹ ɞɥɹ ɨɞɧɨɝɨ ɪɚɛɨɬɚɸɳɟɝɨ 

ɞɨɥɠɧɚ ɫɨɫɬɚɜɥɹɬɶ ɧɟ ɦɟɧɟɟ 4,5 ɦ2. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜ ɰɟɯɟ ɨɞɧɨɜɪɟɦɟɧɧɨ ɦɨɝɭɬ 

ɩɪɢɫɭɬɫɬɜɨɜɚɬɶ ɧɟ ɛɨɥɟɟ 10 ɱɟɥɨɜɟɤ. ȼɵɫɨɬɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɨɦɟɳɟɧɢɣ 

ɞɨɥɠɧɚ ɛɵɬɶ ɧɟ ɦɟɧɟɟ 3,25 ɦ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɰɟɯ ɐɌɈɗɢɊɌ ɨɬɜɟɱɚɟɬ 

ɧɨɪɦɚɬɢɜɧɵɦ ɬɪɟɛɨɜɚɧɢɹɦ [25]. 

ɉɥɨɳɚɞɢ ɢ ɰɟɯɚ ɇɉɋ Ɇɇ ɨɫɧɚɳɟɧɵ: 

- ɩɪɨɯɨɞɚɦɢ ɢ ɩɪɨɟɡɞɚɦɢ ɲɢɪɢɧɨɣ ɧɟ ɦɟɧɟɟ 1,5 ɦ ɢ 2,5 ɦ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ; 

- ɬɚɦɛɭɪɚɦɢ ɥɢɛɨ ɜɨɡɞɭɲɧɵɦɢ (ɬɟɩɥɨɜɵɦɢ) ɡɚɜɟɫɚɦɢ; 

- ɫɜɨɛɨɞɧɵɦɢ ɩɨɞɯɨɞɚɦɢ ɤ ɨɛɨɪɭɞɨɜɚɧɢɸ, ɢɦɟɸɳɢɦɢ ɷɥɟɤɬɪɨɩɪɢɜɨɞ, ɧɟ 

ɦɟɧɟɟ 1ɦ ɫɨ ɫɬɨɪɨɧɵ ɪɚɛɨɱɟɣ ɡɨɧɵ ɢ 0,6 ɦ – ɫɨ ɫɬɨɪɨɧɵ ɧɟɪɚɛɨɱɟɣ ɡɨɧɵ; 

- ɲɢɪɢɧɨɣ ɜɵɯɨɞɨɜ ɢɡ ɩɨɦɟɳɟɧɢɣ ɜɵɫɨɬɨɣ ɧɟ ɦɟɧɟɟ 1ɦ, ɚ ɜɵɫɨɬɨɣ – 2,2 

ɦ; 

- ɩɨɥɵ ɩɨɦɟɳɟɧɢɣ ɢɡɧɨɫɨɫɬɨɣɤɢɟ, ɬɟɩɥɵɟ, ɧɟɫɤɨɥɶɡɤɢɟ, ɩɪɢ 

ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɜɥɚɝɨ-, ɤɢɫɥɨɬɨ- ɢ ɨɝɧɟɫɬɨɣɤɢɟ, ɥɟɝɤɨ ɦɨɸɬɫɹ [34]. 

Ɏɚɤɬɢɱɟɫɤɨɟ ɫɨɫɬɨɹɧɢɟ ɫɚɧɢɬɚɪɧɨ-ɝɢɝɢɟɧɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɬɪɭɞɚ 

ɩɪɟɞɫɬɚɜɥɟɧɨ ɜ ɬɚɛɥɢɰɟ 12 [19].  
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Ɍɚɛɥɢɰɚ 7.2 – Ɏɚɤɬɢɱɟɫɤɨɟ ɫɨɫɬɨɹɧɢɟ ɭɫɥɨɜɢɣ ɬɪɭɞɚ ɧɚ ɪɚɛɨɱɟɦ ɦɟɫɬɟ 

 № 

ɩ/ɩ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ 

ɮɚɤɬɨɪɚ, ɟɞɢɧɢɰɚ ɢɡɦɟɪɟɧɢɹ 

ɉȾɄ, ɉȾɍ, 

ɞɨɩɭɫɬɢɦɵɣ 

ɭɪɨɜɟɧɶ 

Ɏɚɤɬɢɱɟɫɤɢɣ 

ɭɪɨɜɟɧɶ 

ɩɪɨɢɡɜɨɞɫɬɜɟɧ

ɧɨɝɨ ɮɚɤɬɨɪɚ 

Ʉɥɚɫɫ ɭɫɥɨɜɢɣ 

ɬɪɭɞɚ, ɫɬɟɩɟɧɶ 

ɜɪɟɞɧɨɫɬɢ ɢ 

ɨɩɚɫɧɨɫɬɢ 

1 Ɍɹɠɟɫɬɶ ɬɪɭɞɨɜɨɝɨ ɩɪɨɰɟɫɫɚ   3.1 

2 ɇɚɩɪɹɠɟɧɧɨɫɬɶ ɬɪɭɞɨɜɨɝɨ ɩɪɨɰɟɫɫɚ   2 

3 ɒɭɦ, ɞȻȺ 80 87 3.2 

4 Ɍɟɦɩɟɪɚɬɭɪɚ, ºɋ 20 22,4 2 

5 ȼɥɚɠɧɨɫɬɶ, % 35 43 2 

6 ɋɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɜɨɡɞɭɯɚ, ɦ/ɫ 0,1 0,1 2 

7 Ɉɫɜɟɳɟɧɧɨɫɬɶ, ɥɤ 300 160 2 

8 ɄȿɈ, % 0,6 1,3 2 

9 Ɍɇɋ, ɋ 21 17,8 2 

10 Ɍɟɩɥɨɜɨɟ ɢɡɥɭɱɟɧɢɟ, ȼɬ/ɫɦ2 140 1272 3.1 

11 
ȼɪɟɞɧɵɟ ɯɢɦɢɱɟɫɤɢɟ ɜɟɳɟɫɬɜɚ ɜ 

ɜɨɡɞɭɯɟ ɪɚɛɨɱɟɣ ɡɨɧɵ, ɦɝ/ɦ3 ɋɬɢɪɨɥ 
2 0.1 2 

 

ȼ ɰɟɯɟ ɐɌɈɗɢɊɌ ɜɵɩɨɥɧɹɸɬɫɹ ɪɚɛɨɬɵ ɩɨ ɨɛɫɥɭɠɢɜɚɧɢɸ ɢ ɪɟɦɨɧɬɭ 

ɬɪɭɛɨɩɪɨɜɨɞɨɜ. ɑɬɨɛɵ ɫɩɨɫɨɛɫɬɜɨɜɚɬɶ ɩɨɜɵɲɟɧɢɸ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ 

ɛɟɡɨɩɚɫɧɨɫɬɢ ɫɥɟɫɚɪɧɵɯ ɪɚɛɨɬ, ɫɧɢɡɢɬɶ ɬɪɚɜɦɚɬɢɡɦ ɢ ɭɬɨɦɥɹɟɦɨɫɬɶ, ɫɨɯɪɚɧɢɬɶ 

ɜɵɫɨɤɭɸ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ, ɧɟɨɛɯɨɞɢɦɨ ɪɚɫɫɱɢɬɚɬɶ ɫɢɫɬɟɦɭ ɨɫɜɟɳɟɧɢɹ ɜ 

ɩɨɦɟɳɟɧɢɢ ɰɟɯɚ.  

ɉɪɢ ɪɚɫɱɟɬɟ ɢɫɤɭɫɫɬɜɟɧɧɨɝɨ ɨɫɜɟɳɟɧɢɹ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɨɦɟɳɟɧɢɹɯ 

ɢɫɩɨɥɶɡɭɟɦ ɦɟɬɨɞ ɫɜɟɬɨɜɨɝɨ ɩɨɬɨɤɚ. 

ɍɪɨɜɟɧɶ ɨɫɜɟɳɟɧɢɹ ɰɟɯɚ ɞɨɥɠɟɧ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ 300-500 ɥɤ [32]. Ⱦɥɹ 

ɪɚɫɱɟɬɨɜ ɩɪɢɦɟɦ ɦɢɧɢɦɚɥɶɧɵɣ ɭɪɨɜɟɧɶ ɨɫɜɟɳɟɧɢɹ Eɧ=300 ɥɤ.   

ȼ ɪɟɡɭɥɶɬɚɬɟ ɜɵɩɨɥɧɟɧɧɵɯ ɪɚɫɱɟɬɨɜ ɩɨɥɭɱɚɟɦ: ɜɵɫɨɬɚ ɩɨɞɜɟɫɚ 

ɫɜɟɬɢɥɶɧɢɤɨɜ hɩ = 0,96 ɦ; ɦɢɧɢɦɚɥɶɧɨ ɧɟɨɛɯɨɞɢɦɨɟ ɤɨɥɢɱɟɫɬɜɨ ɫɜɟɬɢɥɶɧɢɤɨɜ N 
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= 11 ɲɬ.; ɪɚɫɩɨɥɨɠɟɧɢɟ ɫɜɟɬɢɥɶɧɢɤɨɜ – ɜ ɲɚɯɦɚɬɧɨɦ ɩɨɪɹɞɤɟ; ɫɜɟɬɨɜɨɣ ɩɨɬɨɤ 

ɨɞɧɨɣ ɥɚɦɩɵ Fɥ = 1853,2 ɥɦ; ɫɜɟɬɢɥɶɧɢɤɢ ɬɢɩɚ ɅȾɈɊ; ɥɸɦɢɧɟɫɰɟɧɬɧɵɟ ɥɚɦɩɵ 

ɅȻ30, ɦɨɳɧɨɫɬɶɸ 30 ȼɬ, ɫɜɟɬɨɜɨɣ ɩɨɬɨɤ ɨɞɧɨɣ ɥɚɦɩɵ 2100 ɥɦ; ɩɪɨɰɟɧɬ 

ɨɬɤɥɨɧɟɧɢɹ ɨɬ ɧɟɨɛɯɨɞɢɦɨɝɨ ɫɜɟɬɨɜɨɝɨ ɩɨɬɨɤɚ 11,8%; ɡɚɬɪɚɬɵ ɧɚ 

ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ 660 ȼɬ; ɨɛɳɢɣ ɫɜɟɬɨɜɨɣ ɩɨɬɨɤ ɫɜɟɬɢɥɶɧɢɤɚ ɅȾɈɊ (2ɯ30 ȼɬ) 

4200 ɥɦ.  

ȼ ɪɚɛɨɱɢɯ ɩɨɦɟɳɟɧɢɹɯ ɫɥɟɞɭɟɬ ɩɪɢɦɟɧɹɬɶ ɫɢɫɬɟɦɭ ɨɛɳɟɝɨ ɨɫɜɟɳɟɧɢɹ. 

ɋɜɟɬɢɥɶɧɢɤɢ ɫ ɥɸɦɢɧɟɫɰɟɧɬɧɵɦɢ ɥɚɦɩɚɦɢ ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɩɚɪɚɥɥɟɥɶɧɨ 

ɫɜɟɬɨɧɟɫɭɳɟɣ ɫɬɟɧɟ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 1,2 ɦ ɨɬ ɧɚɪɭɠɧɨɣ ɫɬɟɧɵ ɢ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 1,5 

ɦ ɨɬ ɜɧɭɬɪɟɧɧɟɣ.  

Ⱦɥɹ ɡɚɳɢɬɵ ɨɬ ɲɭɦɚ, ɜɢɛɪɚɰɢɣ ɢ ɢɡɥɭɱɟɧɢɣ ɧɚ ɇɉɋ ɢɫɩɨɥɶɡɨɜɚɧɵ 

ɫɥɟɞɭɸɳɢɟ ɫɪɟɞɫɬɜɚ: ɡɜɭɤɨɩɨɝɥɨɳɚɸɳɢɟ ɤɨɧɫɬɪɭɤɰɢɢ (ɡɜɭɤɨɩɨɝɥɨɳɚɸɳɢɟ 

ɨɛɥɢɰɨɜɤɢ, ɤɭɥɢɫɵ, ɲɬɭɱɧɵɟ ɩɨɝɥɨɬɢɬɟɥɢ); ɡɜɭɤɨɢɡɨɥɢɪɭɸɳɢɟ ɢ ɧɟ 

ɩɪɨɩɭɫɤɚɸɳɢɟ ɢɡɥɭɱɟɧɢɟ ɤɚɛɢɧɵ ɧɚɛɥɸɞɟɧɢɹ ɢ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ; 

ɡɜɭɤɨ- ɢ ɜɢɛɪɨɢɡɨɥɢɪɭɸɳɢɟ ɤɨɠɭɯɢ ɧɚ ɚɝɪɟɝɚɬɚɯ; ɚɤɭɫɬɢɱɟɫɤɢɟ ɷɤɪɚɧɵ.; 

ɝɥɭɲɢɬɟɥɢ ɲɭɦɚ ɜ ɫɢɫɬɟɦɚɯ ɜɟɧɬɢɥɹɰɢɢ, ɤɨɧɞɢɰɢɨɧɢɪɨɜɚɧɢɹ ɜɨɡɞɭɯɚ ɢ ɜ 

ɚɷɪɨɝɚɡɨɞɢɧɚɦɢɱɟɫɤɢɯ ɭɫɬɚɧɨɜɤɚɯ; ɜɢɛɪɨɢɡɨɥɹɰɢɟɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ 

ɨɛɨɪɭɞɨɜɚɧɢɹ [19]. 

ɋɨɫɬɚɜ ɫɚɧɢɬɚɪɧɨ-ɛɵɬɨɜɵɯ ɩɨɦɟɳɟɧɢɣ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 13 [25]. 

 

Ɍɚɛɥɢɰɚ 7.3 – ɋɚɧɢɬɚɪɧɨ-ɛɵɬɨɜɵɟ ɩɨɦɟɳɟɧɢɹ 

ɉɨɦɟɳɟɧɢɟ ɉɥɨɳɚɞɶ, ɦ2 

Ȼɵɬɨɜɵɟ ɩɨɦɟɳɟɧɢɹ, ɜ ɬɨɦ ɱɢɫɥɟ:  

ɝɚɪɞɟɪɨɛɧɚɹ  7 

ɞɭɲɟɜɚɹ ɫ ɩɪɟɞɞɭɲɟɜɨɣ 8,2 

ɭɦɵɜɚɥɶɧɚɹ  4 

ɫɭɲɢɥɤɚ 2 

ɬɭɚɥɟɬ 2 

ɉɨɦɟɳɟɧɢɹ ɞɥɹ ɨɛɨɝɪɟɜɚ 7 

Ʉɨɦɧɚɬɚ ɞɥɹ ɩɪɢɟɦɚ ɩɢɳɢ 5 

Ȼɭɮɟɬ ɧɚ 24 ɱɟɥɨɜɟɤɚ 10 
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ɋɬɨɥɨɜɚɹ ɧɚ ɫɵɪɶɟ ɫ ɱɢɫɥɨɦ ɩɨɫɚɞɨɱɧɵɯ 

ɦɟɫɬ 150 
68,5 

 

7.4 Ɉɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ 

 

ɇɚ ɇɉɋ ɨɫɧɨɜɧɵɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ ɹɜɥɹɸɬɫɹ ɧɚɫɨɫɵ ɢ ɢɯ ɩɪɢɜɨɞɵ. 

ɉɪɢɜɨɞɚɦɢ ɞɥɹ ɩɨɞɩɨɪɧɵɯ ɧɚɫɨɫɨɜ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɧɨɪɦɚɥɶɧɵɟ ɭɫɥɨɜɢɹ 

ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɫɧɨɜɧɵɟ ɰɟɧɬɪɨɛɟɠɧɵɟ ɧɚɫɨɫɵ, ɫɥɭɠɚɬ ɧɢɡɤɨɜɨɥɶɬɧɵɟ ɢ 

ɜɵɫɨɤɨɜɨɥɶɬɧɵɟ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɢ. Ⱦɥɹ ɨɫɧɨɜɧɵɯ ɧɚɫɨɫɨɜ ɩɪɢɜɨɞɚɦɢ 

ɢɫɩɨɥɶɡɭɸɬɫɹ ɚɫɢɧɯɪɨɧɧɵɟ ɢ ɫɢɧɯɪɨɧɧɵɟ ɞɜɢɝɚɬɟɥɢ. 

Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɢɫɤɥɸɱɢɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɨɛɪɚɡɨɜɚɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɨɣ 

ɰɟɩɢ ɱɟɪɟɡ ɬɟɥɨ ɱɟɥɨɜɟɤɚ, ɜɵɩɨɥɧɹɸɬɫɹ ɬɪɟɛɨɜɚɧɢɹ ɷɥɟɤɬɪɨɛɟɡɨɩɚɫɧɨɫɬɢ [32]. 

Ɉɞɧɢɦ ɢɡ ɧɟɨɛɯɨɞɢɦɵɯ ɭɫɥɨɜɢɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɹɜɥɹɟɬɫɹ ɡɚɡɟɦɥɟɧɢɟ 

ɨɛɨɪɭɞɨɜɚɧɢɹ, ɹɜɥɹɸɳɟɟɫɹ ɫɪɟɞɫɬɜɨɦ ɡɚɳɢɬɵ ɩɟɪɫɨɧɚɥɚ ɜ ɩɨɦɟɳɟɧɢɢ ɨɬ 

ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɢɫɤɪɵ ɢ ɨɬ ɧɚɩɪɹɠɟɧɢɹ, ɩɨɹɜɥɟɧɢɟ ɤɨɬɨɪɨɝɨ ɜɨɡɦɨɠɧɨ ɧɚ 

ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɱɚɫɬɹɯ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

Ⱦɥɹ ɛɟɡɨɩɚɫɧɨɣ ɢ ɛɟɫɩɟɪɟɛɨɣɧɨɣ ɪɚɛɨɬɵ ɡɚɡɟɦɥɹɸɳɟɝɨ ɭɫɬɪɨɣɫɬɜɚ 

ɧɟɨɛɯɨɞɢɦɚ ɟɝɨ ɫɜɨɟɜɪɟɦɟɧɧɚɹ ɩɪɨɜɟɪɤɚ ɢ ɤɨɧɬɪɨɥɶ ɫɨɩɪɨɬɢɜɥɟɧɢɹ [23].  

Ⱦɥɹ ɜɵɩɨɥɧɟɧɢɹ ɡɚɦɟɪɨɜ ɱɚɳɟ ɜɫɟɝɨ ɩɪɢɦɟɧɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ 

ɫɩɟɰɢɚɥɶɧɵɟ ɜɢɞɵ ɩɪɢɛɨɪɨɜ: Ɇɋ-08; Ɇ-416 ɧɚ ɩɨɥɭɩɪɨɜɨɞɧɢɤɚɯ ɢ ɩɢɬɚɧɢɟɦ ɨɬ 

ɛɚɬɚɪɟɢ; ɬɟɫɬɟɪ ɋȺ-6415, ɨɫɧɚɳɟɧɧɵɣ ɬɨɤɨɜɵɦɢ ɤɥɟɳɚɦɢ. 

Ȼɟɡɨɩɚɫɧɨɫɬɶ ɩɪɨɢɡɜɨɞɫɬɜɚ ɨɫɧɨɜɚɧɚ ɧɚ ɫɨɛɥɸɞɟɧɢɢ ɧɨɪɦ ɢ ɩɪɚɜɢɥ 

ɛɟɡɨɩɚɫɧɨɫɬɢ. Ⱦɥɹ ɡɚɳɢɬɵ ɩɟɪɫɨɧɚɥɚ ɨɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɬɪɚɜɦ ɢ 

ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ ɡɚɛɨɥɟɜɚɧɢɣ ɧɟɨɛɯɨɞɢɦɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɨɪɝɚɧɢɡɚɰɢɨɧɧɨ-

ɬɟɯɧɢɱɟɫɤɢɟ ɫɪɟɞɫɬɜɚ. ɋɪɟɞɫɬɜɚ ɡɚɳɢɬɵ ɞɟɥɹɬɫɹ ɧɚ ɢɧɞɢɜɢɞɭɚɥɶɧɵɟ (ɫɪɟɞɫɬɜɚ 

ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɡɚɳɢɬɵ ɨɪɝɚɧɨɜ ɞɵɯɚɧɢɹ (ɋɂɁɈȾ), ɫɩɟɰɢɚɥɶɧɚɹ ɨɞɟɠɞɚ, 

ɫɪɟɞɫɬɜɚ ɡɚɳɢɬɵ ɪɭɤ ɢ ɧɨɝ, ɫɪɟɞɫɬɜɚ ɡɚɳɢɬɵ ɝɥɚɡ, ɥɢɰɚ ɢ ɝɨɥɨɜɵ, ɫɪɟɞɫɬɜɚ 

ɡɚɳɢɬɵ ɨɪɝɚɧɨɜ ɫɥɭɯɚ), ɢ ɤɨɥɥɟɤɬɢɜɧɵɟ (ɡɧɚɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ, 

ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɵɟ ɩɥɚɤɚɬɵ ɞɥɹ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ, ɩɪɟɞɭɩɪɟɠɞɚɸɳɚɹ ɨɤɪɚɫɤɚ, 

ɡɧɚɤɢ ɨɩɚɫɧɨɫɬɢ ɞɥɹ ɝɪɭɡɨɜ) [21].  
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7.5 Ɉɛɟɫɩɟɱɟɧɢɟ ɩɨɠɚɪɧɨɣ ɢ ɜɡɪɵɜɨɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ  

 

ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɩɨɦɟɳɟɧɢɹ ɧɚ ɧɟɮɬɟɩɟɪɟɤɚɱɢɜɚɸɳɟɣ ɫɬɚɧɰɢɢ 

ɨɬɧɨɫɹɬɫɹ ɤ ɤɚɬɟɝɨɪɢɢ «Ȼ» – ɜɡɪɵɜɨɩɨɠɚɪɨɨɩɚɫɧɵɟ ɢ ɤ ɤɚɬɟɝɨɪɢɢ «Ⱥ» – 

ɨɛɥɚɞɚɸɳɢɟ ɩɨɜɵɲɟɧɧɨɣ ɜɡɪɵɜɨɩɨɠɚɪɨɨɩɚɫɧɨɫɬɶɸ [29]. 

ɉɨɠɚɪɵ ɧɚ ɨɛɴɟɤɬɚɯ Ɇɇ ɹɜɥɹɸɬɫɹ, ɤɚɤ ɩɪɚɜɢɥɨ, ɫɥɟɞɫɬɜɢɟɦ ɚɜɚɪɢɣ, 

ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɩɪɨɢɡɨɣɬɢ ɩɨ ɪɚɡɥɢɱɧɵɦ ɩɪɢɱɢɧɚɦ:  

- ɤɨɪɪɨɡɢɨɧɧɵɟ ɩɨɜɪɟɠɞɟɧɢɹ, 

- ɞɟɮɟɤɬɵ ɬɪɭɛ ɢ ɫɜɚɪɧɵɯ ɲɜɨɜ, 

- ɧɚɪɭɲɟɧɢɟ ɩɪɚɜɢɥ ɷɤɫɩɥɭɚɬɚɰɢɢ, 

- ɜɧɟɲɧɢɟ ɜɨɡɞɟɣɫɬɜɢɹ ɢ ɞɪ.  

Ɍɚɤ ɠɟ ɩɪɢɱɢɧɚɦɢ ɩɨɠɚɪɨɜ ɦɨɝɭɬ ɹɜɥɹɬɶɫɹ ɧɟɫɨɛɥɸɞɟɧɢɟ ɩɪɚɜɢɥ 

ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɤɭɪɟɧɢɟ ɜ ɧɟɩɨɥɨɠɟɧɧɨɦ ɦɟɫɬɟ.  

ɇɟɮɬɟɩɪɨɞɭɤɬɵ ɨɬɧɨɫɹɬɫɹ ɤ Ʌȼɀ ɤɚɬɟɝɨɪɢɢ ɩɨɠɚɪɨɜɡɪɵɜɨɨɩɚɫɧɵɯ 

ɜɟɳɟɫɬɜ, ɬɟɦɩɟɪɚɬɭɪɚ ɫɚɦɨɜɨɫɩɥɚɦɟɧɟɧɢɹ ɩɟɪɟɤɚɱɢɜɚɟɦɨɝɨ ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ 

ɨɬ 242ºɋ [22]. ȼ ɬɚɛɥɢɰɟ 14 ɩɪɢɜɟɞɟɧɵ ɡɧɚɱɟɧɢɹ ɧɢɠɧɟɝɨ ɢ ɜɟɪɯɧɟɝɨ 

ɤɨɧɰɟɧɬɪɚɰɢɨɧɧɨɝɨ ɩɪɟɞɟɥɚ (ɇɄɉɊ ɢ ȼɄɉɊ) ɢ ɩɪɟɞɟɥɶɧɨ-ɞɨɩɭɫɬɢɦɚɹ 

ɜɡɪɵɜɨɛɟɡɨɩɚɫɧɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ (ɉȾȼɄ) [22]. 

 

Ɍɚɛɥɢɰɚ 7.4 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɨɝɧɟ- ɢ ɜɡɪɵɜɨɨɩɚɫɧɵɯ ɫɜɨɣɫɬɜ ȾɌ 

ȼɟɳɟɫɬɜɨ 

Ɍɟɦɩɟɪɚɬɭɪɚ, ºɋ 
ɉɪɟɞɟɥɵ ɜɨɫɩɥɚɦɟɧɟɧɢɹ 

(ɜɡɪɵɜɚɟɦɨɫɬɢ) ɫ ɜɨɡɞɭɯɨɦ 

ɜɫɩɵɲɤɢ ɜ 

ɡɚɤɪɵɬɨɦ 

ɬɢɝɥɟ 

ɫɚɦɨɜɨɫɩɥɚ-

ɦɟɧɟɧɢɹ 

ɬɟɦɩɟɪɚɬɭɪɧɵɟ, ºɋ 
Ʉɨɧɰɟɧɬɪɚɰɢɨɧɧɵɟ, 

ɨɛ.% 

ɧɢɠɧɢɣ ɜɟɪɯɧɢɣ ɧɢɠɧɢɣ ɜɟɪɯɧɢɣ 

Ⱦɢɡɬɨɩɥɢɜɨ 

ɥɟɬɧɟɟ 
71 310 62 100 - - 

Ⱦɢɡɬɨɩɥɢɜɨ 

ɡɢɦɧɟɟ 
48 240 69 119 - - 
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ȼɡɪɵɜɨɡɚɳɢɳɟɧɧɨɟ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ, ɢɫɩɨɥɶɡɭɟɦɨɟ ɧɚ ɇɉɋ, 

ɨɬɧɨɫɢɬɫɹ ɤɨ 2 ɝɪɭɩɩɟ [24]. 

ȼ ɡɞɚɧɢɹɯ ɢ ɫɨɨɪɭɠɟɧɢɹɯ ɧɚ ɇɉɋ ɜɫɟ ɩɨɦɟɳɟɧɢɹ ɨɛɨɪɭɞɨɜɚɧɵ ɫɢɫɬɟɦɨɣ 

ɩɨɠɚɪɧɨɣ ɫɢɝɧɚɥɢɡɚɰɢɢ ɫ ɬɟɩɥɨɜɵɦɢ ɢ ɪɭɱɧɵɦɢ ɢɡɜɟɳɚɬɟɥɹɦɢ, ɫɢɝɧɚɥɵ ɨɬ 

ɤɨɬɨɪɵɯ ɜɵɜɨɞɹɬɫɹ ɧɚ ɩɪɢɟɦɧɨ-ɤɨɧɬɪɨɥɶɧɵɣ ɩɨɠɚɪɧɵɣ ɩɪɢɛɨɪ, 

ɭɫɬɚɧɨɜɥɟɧɧɵɣ ɜ ɨɩɟɪɚɬɨɪɧɨɣ. 

ɋɬɚɧɰɢɹ ɨɛɨɪɭɞɨɜɚɧɚ ɫɨɜɪɟɦɟɧɧɨɣ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɫɢɫɬɟɦɨɣ 

ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ ɡɚɳɢɬɵ ɜɵɫɨɤɨɤɪɚɬɧɨɣ ɩɨɥɢɞɢɫɩɟɪɫɧɨɣ ɩɟɧɨɣ. ɋɢɫɬɟɦɚ 

ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ: ɪɟɡɟɪɜɭɚɪɵ ɞɥɹ ɯɪɚɧɟɧɢɹ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɡɚɩɚɫɚ ɜɨɞɵ; 

ɟɦɤɨɫɬɢ ɞɥɹ ɯɪɚɧɟɧɢɹ ɡɚɩɚɫɚ ɩɟɧɨɨɛɪɚɡɨɜɚɬɟɥɹ; ɫɢɫɬɟɦɭ ɞɨɡɢɪɨɜɚɧɢɹ 

ɢ ɫɦɟɲɟɧɢɹ ɩɟɧɨɨɛɪɚɡɨɜɚɬɟɥɹ ɫ ɜɨɞɨɣ; ɦɚɝɢɫɬɪɚɥɶɧɵɟ ɢ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɟ 

ɪɚɫɬɜɨɪɨɩɪɨɜɨɞɵ ɫ ɧɟɨɛɯɨɞɢɦɨɣ ɚɪɦɚɬɭɪɨɣ; ɞɵɦɨɭɫɬɨɣɱɢɜɵɟ ɝɟɧɟɪɚɬɨɪɵ 

ɜɵɫɨɤɨɤɪɚɬɧɨɣ ɩɟɧɵ; ɩɨɠɚɪɧɵɟ ɢɡɜɟɳɚɬɟɥɢ, ɭɫɬɪɨɣɫɬɜɚ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɩɭɫɤɚ; 

ɩɪɢɛɨɪɵ ɢ ɭɫɬɪɨɣɫɬɜɚ ɤɨɧɬɪɨɥɹ ɢ ɭɩɪɚɜɥɟɧɢɹ; ɭɫɬɪɨɣɫɬɜɚ ɡɜɭɤɨɜɨɣ ɢ ɫɜɟɬɨɜɨɣ 

ɫɢɝɧɚɥɢɡɚɰɢɢ ɢ ɨɩɨɜɟɳɟɧɢɹ ɨ ɫɪɚɛɚɬɵɜɚɧɢɢ ɭɫɬɚɧɨɜɤɢ; ɲɥɟɣɮɵ ɩɨɠɚɪɧɨɣ 

ɫɢɝɧɚɥɢɡɚɰɢɢ, ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɰɟɩɢ ɩɢɬɚɧɢɹ, ɭɩɪɚɜɥɟɧɢɹ, ɤɨɧɬɪɨɥɹ [26]. 

 

7.6 Ɉɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜ ɚɜɚɪɢɣɧɵɯ ɢ ɱɪɟɡɜɵɱɚɣɧɵɯ 

ɫɢɬɭɚɰɢɹɯ  

 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɜɨɡɦɨɠɧɵɯ ɱɪɟɡɜɵɱɚɣɧɵɯ ɫɢɬɭɚɰɢɣ ɧɚ Ɇɇ ɦɨɝɭɬ 

ɜɨɡɧɢɤɧɭɬɶ ɫɥɟɞɭɸɳɢɟ ɩɨɪɚɠɚɸɳɢɟ ɮɚɤɬɨɪɵ: ɦɟɯɚɧɢɱɟɫɤɨɟ ɜɨɡɞɟɣɫɬɜɢɟ 

ɜɫɥɟɞɫɬɜɢɟ ɪɚɡɥɟɬɚ ɨɫɤɨɥɤɨɜ, ɡɨɧɚ ɞɟɣɫɬɜɢɹ ɩɨɪɚɠɚɸɳɟɝɨ ɮɚɤɬɨɪɚ 30 ɦ; 

ɬɟɪɦɢɱɟɫɤɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɩɪɢ ɩɨɠɚɪɟ ɩɪɢɥɢɜɚ, ɡɨɧɚ ɞɟɣɫɬɜɢɹ 140 ɦ; 

ɜɨɡɞɟɣɫɬɜɢɟ ɭɞɚɪɧɨɣ ɜɨɥɧɵ ɩɪɢ ɜɡɪɵɜɟ, ɡɨɧɚ ɞɟɣɫɬɜɢɹ 5 ɦ. 

Ⱦɥɹ ɢɫɤɥɸɱɟɧɢɹ ɚɜɚɪɢɣɧɵɯ ɫɢɬɭɚɰɢɣ ɧɚ Ɇɇ ɢɫɩɨɥɶɡɭɸɬ ɪɚɡɥɢɱɧɵɟ 

ɫɪɟɞɫɬɜɚ ɢ ɧɨɜɵɟ ɬɟɯɧɨɥɨɝɢɢ. Ⱦɥɹ ɝɚɲɟɧɢɹ ɤɨɥɟɛɚɧɢɣ ɞɚɜɥɟɧɢɹ, ɜɢɛɪɚɰɢɢ ɢ 

ɝɢɞɪɨɭɞɚɪɨɜ ɩɪɢɦɟɧɹɸɬ ɫɬɚɛɢɥɢɡɚɬɨɪɵ ɞɚɜɥɟɧɢɹ. Ⱦɥɹ ɩɪɨɜɟɪɤɢ ɫɨɫɬɨɹɧɢɹ 
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ɬɪɭɛɨɩɪɨɜɨɞɨɜ, ɢɯ ɷɥɟɦɟɧɬɨɜ ɢ ɞɟɬɚɥɟɣ ɩɪɨɜɨɞɹɬ ɝɢɞɪɚɜɥɢɱɟɫɤɢɟ ɢɫɩɵɬɚɧɢɹ, 

ɭɥɶɬɪɚɡɜɭɤɨɜɨɣ ɤɨɧɬɪɨɥɶ ɬɨɥɳɢɧɵ ɫɬɟɧɤɢ ɬɪɭɛ ɢ ɞɟɬɚɥɟɣ ɬɪɭɛɨɩɪɨɜɨɞɚ, 

ɤɨɧɬɪɨɥɶ ɫɨɫɬɨɹɧɢɹ ɫɜɚɪɧɵɯ ɲɜɨɜ [20].  

Ⱦɥɹ ɡɚɳɢɬɵ ɩɟɪɫɨɧɚɥɚ ɧɚ ɫɥɭɱɚɣ ɑɋ ɜɫɟ ɪɚɛɨɬɧɢɤɢ ɨɛɟɫɩɟɱɢɜɚɸɬɫɹ 

ɢɧɞɢɜɢɞɭɚɥɶɧɵɦɢ ɢ ɦɟɞɢɰɢɧɫɤɢɦɢ ɫɪɟɞɫɬɜɚɦɢ ɡɚɳɢɬɵ. 

ɐɟɯ ɐɌɈɢɊɌ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɨɞɧɨɷɬɚɠɧɨɟ ɡɞɚɧɢɟ ɢɡ ɛɟɬɨɧɧɵɯ 

ɩɚɧɟɥɟɣ, ɫ ɩɟɪɟɤɪɵɬɢɹɦɢ ɢɡ ɨɛɟɬɨɧɢɪɨɜɚɧɧɵɯ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɛɚɥɨɤ, ɩɨ 

ɤɨɬɨɪɵɦ ɭɥɨɠɟɧɚ ɛɟɬɨɧɧɚɹ ɩɥɢɬɚ. Ʉɪɨɜɥɹ ɡɞɚɧɢɹ ɦɟɬɚɥɥɢɱɟɫɤɚɹ. ɉɨ 

ɬɪɟɛɨɜɚɧɢɹɦ ɡɞɚɧɢɟ ɨɬɜɟɱɚɟɬ 2-ɨɣ ɫɬɟɩɟɧɢ ɨɝɧɟɫɬɨɣɤɨɫɬɢ [29]. 

ɇɚ ɇɉɋ ɢɦɟɟɬɫɹ ɪɟɡɟɪɜɭɚɪɧɵɣ ɩɚɪɤ, ɢɦɟɸɳɢɣ ɩɨɞɤɥɸɱɟɧɢɟ ɤ 

ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɫɢɫɬɟɦɟ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ ɡɚɳɢɬɵ. 

Ⱦɥɹ ɩɨɜɵɲɟɧɢɹ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɡɚɳɢɬɵ ɪɚɛɨɬɚɸɳɢɯ ɜ 

ɱɪɟɡɜɵɱɚɣɧɵɯ ɫɢɬɭɚɰɢɹɯ, ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ ɜɵɩɨɥɧɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ 

ɦɟɪɨɩɪɢɹɬɢɹ: ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɟ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɢ ɨɰɟɧɤɚ ɜɨɡɦɨɠɧɵɯ 

ɩɨɫɥɟɞɫɬɜɢɣ ɑɋ ɞɥɹ ɪɚɛɨɬɵ ɨɛɴɟɤɬɚ; ɨɛɟɫɩɟɱɟɧɢɟ ɡɚɳɢɬɵ ɪɚɛɨɱɢɯ; ɪɚɡɪɚɛɨɬɤɚ 

ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ ɪɚɛɨɱɢɯ ɩɪɢ ɑɋ; ɩɨɞɝɨɬɨɜɤɚ ɤ ɜɵɩɨɥɧɟɧɢɸ ɪɚɛɨɬ ɩɨ 

ɜɨɫɫɬɚɧɨɜɥɟɧɢɸ ɩɪɟɞɩɪɢɹɬɢɹ ɜ ɱɪɟɡɜɵɱɚɣɧɵɯ ɫɢɬɭɚɰɢɹɯ; ɩɨɞɞɟɪɠɚɧɢɟ ɜ 

ɝɨɬɨɜɧɨɫɬɢ ɫɢɫɬɟɦɵ ɨɩɨɜɟɳɟɧɢɹ ɨ ɑɋ; ɨɪɝɚɧɢɡɚɰɢɹ ɨɛɭɱɟɧɢɹ ɪɚɛɨɱɢɯ ɢ 

ɫɥɭɠɚɳɢɯ ɩɪɚɜɢɥɚɦ ɩɨɜɟɞɟɧɢɹ ɢ ɞɟɣɫɬɜɢɹɦ ɜ ɑɋ ɩɪɢ ɪɚɛɨɬɟ ɧɚ ɨɛɴɟɤɬɟ;  

ɩɪɢɧɹɬɢɟ ɦɟɪ ɩɨ ɩɨɜɵɲɟɧɢɸ ɭɫɬɨɣɱɢɜɨɫɬɢ ɢɧɠɟɧɟɪɧɨ-ɬɟɯɧɢɱɟɫɤɨɝɨ ɤɨɦɩɥɟɤɫɚ 

ɤ ɪɚɡɪɭɲɢɬɟɥɶɧɨɦɭ ɞɟɣɫɬɜɢɸ ɢɫɬɨɱɧɢɤɨɜ ɑɋ; ɨɝɪɚɧɢɱɟɧɢɟ ɩɨɪɚɠɟɧɢɹ ɨɬ 

ɜɬɨɪɢɱɧɵɯ ɮɚɤɬɨɪɨɜ ɨɬ ɢɫɬɨɱɧɢɤɨɜ ɑɋ; ɩɨɞɞɟɪɠɚɧɢɟ ɬɪɭɞɨɜɨɣ ɢ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɞɢɫɰɢɩɥɢɧɵ; ɜɧɟɞɪɟɧɢɟ ɧɨɜɟɣɲɢɯ ɞɨɫɬɢɠɟɧɢɣ ɧɚɭɤɢ ɢ 

ɬɟɯɧɢɤɢ ɜ ɛɟɡɨɩɚɫɧɨɟ ɩɪɨɢɡɜɨɞɫɬɜɨ, ɩɨɜɵɲɟɧɢɟ ɧɚɞɟɠɧɨɫɬɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ 

ɨɛɨɪɭɞɨɜɚɧɢɹ; ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɧɟɨɛɯɨɞɢɦɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɡɚɳɢɬɧɵɯ ɫɨɨɪɭɠɟɧɢɣ; 

ɩɥɚɧɢɪɨɜɚɧɢɟ ɢ ɩɨɞɝɨɬɨɜɤɚ ɷɜɚɤɭɚɰɢɢ ɪɚɛɨɱɢɯ ɢ ɫɥɭɠɚɳɢɯ ɜ ɭɫɥɨɜɢɹɯ 

ɨɩɚɫɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ; ɨɛɭɱɟɧɢɟ ɪɚɛɨɱɢɯ ɞɟɣɫɬɜɢɹɦ ɜ ɑɋ; ɧɚɤɨɩɥɟɧɢɟ ɫɪɟɞɫɬɜ 

ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɡɚɳɢɬɵ ɞɥɹ ɪɚɛɨɱɢɯ ɢ ɫɥɭɠɚɳɢɯ ɢ ɩɨɞɝɨɬɨɜɤɚ ɢɯ ɤ ɜɵɞɚɱɟ ɜ 
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ɫɥɭɱɚɟ ɑɋ; ɩɨɞɞɟɪɠɚɧɢɟ ɜ ɝɨɬɨɜɧɨɫɬɢ ɥɨɤɚɥɶɧɨɣ ɢ ɰɟɧɬɪɚɥɶɧɨɣ ɫɢɫɬɟɦ 

ɨɩɨɜɟɳɟɧɢɹ. 

7.7 ɗɤɨɥɨɝɢɱɧɨɫɬɶ ɩɪɨɟɤɬɚ  

 

ɉɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɇɉɋ ɢɫɩɨɥɶɡɭɸɬɫɹ ɦɟɯɚɧɢɡɦɵ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɟ 

ɨɛɨɪɭɞɨɜɚɧɢɟ, ɹɜɥɹɸɳɢɟɫɹ ɜ ɩɪɨɰɟɫɫɟ ɪɚɛɨɬɵ ɩɨɬɟɧɰɢɚɥɶɧɵɦɢ ɢɫɬɨɱɧɢɤɚɦɢ 

ɜɵɛɪɨɫɨɜ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɜ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ.  

Ɂɚɝɪɹɡɧɟɧɢɟ  ɩɨɞɡɟɦɧɵɯ ɜɨɞ ɧɚ ɩɥɨɳɚɞɤɟ ɦɨɠɟɬ ɩɪɨɢɡɨɣɬɢ ɜ ɪɟɡɭɥɶɬɚɬɟ: 

- ɭɬɟɱɤɢ ɢɡ ɪɟɡɟɪɜɭɚɪɨɜ, ɱɟɪɟɡ ɧɟɩɥɨɬɧɨɫɬɢ ɡɚɩɨɪɧɨɣ ɚɪɦɚɬɭɪɵ; 

- ɪɚɡɥɢɜɨɜ ɧɟɮɬɟɩɪɨɞɭɤɬɚ ɧɚ ɭɡɥɟ ɭɱɟɬɚ, ɩɪɢ ɱɢɫɬɤɟ (ɩɪɨɦɵɜɤɟ) 

ɪɟɡɟɪɜɭɚɪɧɨɝɨ ɩɚɪɤɚ; 

- ɮɢɥɶɬɪɚɰɢɢ ɫɬɨɱɧɵɯ ɜɨɞ ɢɡ ɫɟɬɟɣ ɤɚɧɚɥɢɡɚɰɢɢ ɢ ɨɱɢɫɬɧɵɯ ɫɨɨɪɭɠɟɧɢɣ; 

- ɪɚɡɥɢɜɵ ɧɟɮɬɢ ɧɚ ɧɟɮɬɟɧɚɥɢɜɧɨɣ ɷɫɬɚɤɚɞɟ. 

ɇɚ ɇɉɋ ɫɮɨɪɦɢɪɨɜɚɧɵ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɥɢɜɧɟɜɵɟ, ɚ ɬɚɤɠɟ ɯɨɡɹɣɫɬɜɟɧɧɨ-

ɛɵɬɨɜɵɟ ɫɬɨɤɢ. 

 ȼ ɯɨɡɹɣɫɬɜɟɧɧɨ ɛɵɬɨɜɵɟ ɫɬɨɤɢ ɜɨɞɚ ɩɨɫɬɭɩɚɟɬ ɩɨɫɥɟ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɟɟ 

ɩɟɪɫɨɧɚɥɨɦ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɤɨɬɨɪɨɝɨ ɩɢɬɶɟɜɚɹ ɜɨɞɚ ɩɪɢɨɛɪɟɬɚɟɬ ɪɹɞ ɡɚɝɪɹɡɧɟɧɢɣ. 

Ɂɚɬɟɦ ɯɨɡɛɵɬɨɜɵɟ ɫɬɨɤɢ ɩɨ ɫɢɫɬɟɦɟ ɜɨɞɨɨɬɜɟɞɟɧɢɹ ɧɚɩɪɚɜɥɹɸɬɫɹ ɧɚ ɨɱɢɫɬɧɵɟ 

ɫɨɨɪɭɠɟɧɢɹ ɛɢɨɥɨɝɢɱɟɫɤɨɣ ɨɱɢɫɬɤɢ, ɝɞɟ ɫɨɞɟɪɠɚɧɢɟ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ 

ɭɦɟɧɶɲɚɟɬɫɹ ɞɨ ɩɪɟɞɟɥɶɧɨ-ɞɨɩɭɫɬɢɦɵɯ ɤɨɧɰɟɧɬɪɚɰɢɣ [35]. 

ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɫɬɨɤɢ ɫɮɨɪɦɢɪɨɜɚɧɵ ɜ ɡɞɚɧɢɢ ɧɚɫɨɫɧɨɣ, ɨɫɧɨɜɧɵɦ 

ɜɢɞɨɦ ɤɨɬɨɪɵɯ ɧɚ ɇɉɋ ɹɜɥɹɸɬɫɹ ɩɨɞɬɨɜɚɪɧɵɟ ɜɨɞɵ (ɫ ɪɟɡɟɪɜɭɚɪɨɜ). 

Ɂɚɝɪɹɡɧɹɸɬɫɹ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɫɬɨɤɢ ɧɟɮɬɟɩɪɨɞɭɤɬɚɦɢ ɢ ɜɡɜɟɲɟɧɧɵɦɢ 

ɜɟɳɟɫɬɜɚɦɢ, ɩɨɫɥɟ ɱɟɝɨ ɨɬɩɪɚɜɥɹɸɬɫɹ ɧɚ ɨɱɢɫɬɧɵɟ ɫɨɨɪɭɠɟɧɢɹ.  

ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɨɱɢɫɬɤɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 

ɫɬɨɱɧɵɯ ɜɨɞ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɧɨɪɦɚɦɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 1 [35]. 
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ɁȺɄɅɘɑȿɇɂȿ 

 

ȼ ɯɨɞɟ ɪɚɛɨɬɵ ɛɵɥɚ ɪɚɫɫɱɢɬɚɧɚ ɬɨɥɳɢɧɚ ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ 

ɞɥɹ ɭɱɚɫɬɤɚ ɦɚɝɢɫɬɪɚɥɶɧɨɝɨ ɧɟɮɬɟɩɪɨɜɨɞɚ. 

Ɋɚɫɱɟɬɵ ɩɪɨɢɡɜɨɞɢɥɢɫɶ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɚɧɧɨɣ ɬɟɦɩɟɪɚɬɭɪɨɣ ɜɨɡɞɭɯɚ, 

ɩɟɪɟɤɚɱɢɜɚɸɳɟɣ ɠɢɞɤɨɫɬɢ ɢ ɞɢɚɦɟɬɪɨɦ ɬɪɭɛɨɩɪɨɜɨɞɚ. 

ȼ ɯɨɞɟ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬɵ: 

- ɛɵɥ ɪɚɫɫɦɨɬɪɟɧ ɩɟɪɟɱɟɧɶ ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ; 

- ɛɵɥ ɜɵɛɪɚɧ ɧɚɢɛɨɥɟɟ ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɵɣ ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɵɣ ɦɚɬɟɪɢɚɥ; 

- ɛɵɥ ɜɵɩɨɥɧɟɧ ɫɪɚɜɧɢɬɟɥɶɧɵɣ ɪɚɫɱɟɬ ɧɚ ɡɚɬɪɚɬɵ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ 

ɪɚɡɧɵɯ ɦɚɬɟɪɢɚɥɨɜ; 

- ɩɪɟɞɫɬɚɜɥɟɧ ɪɚɫɱёɬ ɨɫɜɟɳёɧɧɨɫɬɢ ɰɟɯɚ ɷɤɫɩɥɭɚɬɚɰɢɢ ɬɪɭɛɨɩɪɨɜɨɞɨɜ; 

- ɨɩɢɫɚɧɵ ɜɨɡɦɨɠɧɵɟ ɪɢɫɤɢ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɧɚɞɡɟɦɧɨɝɨ 

ɦɚɝɢɫɬɪɚɥɶɧɨɝɨ ɧɟɮɬɟɩɪɨɜɨɞɚ. 
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ɋɉɂɋɈɄ ɋɈɄɊȺЩȿɇɂɃ 

 

ɉɉɇ –ɩɭɧɤɬ ɩɨɞɨɝɪɟɜɚ ɧɟɮɬɢ; 

ɇɉɋ – ɧɟɮɬɟɩɟɪɟɤɚɱɢɜɚɸɳɚɹ ɫɬɚɧɰɢɹ; 

ɉȼɏ – ɩɨɥɢɜɢɧɢɥɯɥɨɪɢɞ; 

ɋɎɌɄ – ɫɢɫɬɟɦɵ ɮɚɫɚɞɧɵɟ ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɵɟ ɤɨɦɩɨɡɢɰɢɨɧɧɵɟ; 

ɉɉɍ – ɩɟɧɨɩɨɥɢɰɪɟɬɚɧ; 

ɉɂɊ – ɩɨɥɢɢɡɨɰɢɩɧɭɪɚɬ; 

ɉɉɗ – ɩɟɧɨɩɨɥɢɷɬɢɥɟɧ; 

ɇɉɗ – ɧɟɫɲɢɬɵɣ ɩɟɧɨɩɨɥɢɷɬɢɥɟɧ; 

ɗȼɂ –  ɷɤɪɚɧɧɨ-ɜɚɤɭɭɦɧɚɹ ɢɡɨɥɹɰɢɹ; 

ɋɉȽ – ɫɠɢɠɟɧɧɵɣ ɩɪɢɪɨɞɧɵɣ ɝɚɡ; 

Ƚɇɉɋ – ɝɨɥɨɜɧɚɹ ɧɟɮɬɟɩɟɪɟɤɚɱɢɜɚɸɳɚɹ ɫɬɚɧɰɢɹ; 

Ɇɇ – ɦɚɝɢɫɬɪɚɥɶɧɵɣ ɧɟɮɬɟɩɪɨɜɨɞ; 

ɋɂɁ – ɫɪɟɞɫɬɜɚ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɡɚɳɢɬɵ; 

ɐɌɈɢɊɌ – ɰɟɯ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɢ ɪɟɦɨɧɬɚ ɬɪɭɛɨɩɪɨɜɨɞɨɜ; 

ɑɋ – ɱɪɟɡɜɵɱɚɣɧɚɹ ɫɢɬɭɚɰɢɹ. 
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ɋɉɂɋɈɄ ɂɋɉɈɅɖɁɈȼȺɇɇɕɏ ɂɋɌɈɑɇɂɄɈȼ 

 

1 «Ɍɪɚɧɫɧɟɮɬɶ» [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]: Ȼɚɡɚ ɞɚɧɧɵɯ ɫɨɞɟɪɠɢɬ ɫɜɟɞɟɧɢɹ ɛ 

ɨɫɨɛɟɧɧɨɫɬɹɯ ɩɟɪɟɤɚɱɤɢ ɜɵɫɨɤɨɜɹɡɤɨɣ ɧɟɮɬɢ. – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 

https://discoverrussia.interfax.ru/wiki/67/ 

2 «Ɋɨɫɩɚɣɩ» [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] : ɛɚɡɚ ɞɚɧɧɵɯ ɫɨɞɟɪɠɢɬ ɫɜɟɞɟɧɢɹ ɨ 

ɩɟɱɚɯ ɩɨɞɨɝɪɟɜɚ ɧɟɮɬɢ. – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: https://ros-

pipe.ru/tekh_info/tekhnicheskie-stati/khranenie-i-transportirovka-

nefteproduktov/pechi-podogreva/ 

3 «Kladembeton.tu» [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]: Ȼɚɡɚ ɞɚɧɧɵɯ ɫɨɞɟɪɠɢɬ 

ɫɜɟɞɟɧɢɹ ɨ ɦɨɧɨɥɢɬɧɨɦ ɩɟɧɨɛɟɬɨɧɟ ɢ ɟɝɨ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɯ. – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 

https://kladembeton.ru/vidy/penobeton/harakteristika-monolitnogo-penobetona.html 

4 «Ʉɪɨɜɟɥɶɧɵɣ ɝɢɞ» [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]: Ȼɚɡɚ ɞɚɧɧɵɯ ɫɨɞɟɪɠɢɬ 

ɫɜɟɞɟɧɢɹ  ɨ ɤɚɦɟɧɧɨɣ ɜɚɬɟ ɢ ɟɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɯ. – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 

https://krovgid.com/izolyaciya/kamennaya-vata.html 

5 «Ɂɧɚɬɨɤ ɬɟɩɥɚ» [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]: Ȼɚɡɚ ɞɚɧɧɵɯ ɫɨɞɟɪɠɢɬ ɫɜɟɞɟɧɢɹ  

ɨ ɫɬɟɤɥɨɜɚɬɟ ɢ ɟɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɯ. – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 

https://znatoktepla.ru/utepliteli/steklovata-primenenie-plyusy-i-minusy.html 

6 «ɋɬɪɨɢɬɟɥɶɧɵɟ ɦɚɬɟɪɢɚɥɵ» [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]: Ȼɚɡɚ ɞɚɧɧɵɯ 

ɫɨɞɟɪɠɢɬ ɫɜɟɞɟɧɢɹ  ɨ ɩɟɧɨɩɨɥɢɫɬɢɪɨɥɟ ɢ ɟɝɨ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɯ. – Ɋɟɠɢɦ 

ɞɨɫɬɭɩɚ: https://building-ooo.ru/uncategorized/penopolistirol-

vidyfotoopisanieprimeneniexarakteristiki/.html 

7 «ɋɬɪɨɣɤɚ ɝɢɞ» [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]: Ȼɚɡɚ ɞɚɧɧɵɯ ɫɨɞɟɪɠɢɬ ɫɜɟɞɟɧɢɹ ɨ 

ɩɟɧɨɩɨɥɢɭɪɟɬɚɧɟ ɢ ɟɝɨ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɯ. – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: https://stroyka-

gid.ru/supplies/penopoliuretan-vidy-svoistva-uteplenie.html 

8 «Forum house» [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]: Ȼɚɡɚ ɞɚɧɧɵɯ ɫɨɞɟɪɠɢɬ ɫɜɟɞɟɧɢɹ  

ɨ ɩɟɧɨɩɨɥɢɢɡɨɰɢɚɧɭɪɚɬɟ ɢ ɟɝɨ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɯ. – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 

https://www.forumhouse.ru/journal/articles/6786-osobennosti-ppu-pur-i-pir-

teploizolyacii 
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9 «ȼ-ɬɟɩɥɨ.ɪɭ» [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]: Ȼɚɡɚ ɞɚɧɧɵɯ ɫɨɞɟɪɠɢɬ ɫɜɟɞɟɧɢɹ ɨ 

ɰɟɥɥɸɥɨɡɧɨɦ ɭɬɟɩɥɢɬɟɥɟ ɢ ɟɝɨ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɯ. – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: https://v-

teplo.ru/cellyuloznyj-uteplitel.html 

10 «ɉɟɱɢ ɷɤɫɩɟɪɬ.ɪɭ» [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]: Ȼɚɡɚ ɞɚɧɧɵɯ ɫɨɞɟɪɠɢɬ 

ɫɜɟɞɟɧɢɹ  ɨ ɜɫɩɟɧɟɧɧɨɦ ɤɚɭɱɭɤɟ ɢ ɟɝɨ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɯ. – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 

https://pechiexpert.ru/teploizolyatsiya-iz-kauchuka-01/ 

11 «ɋɬɪɨɣ ɩɨɞɫɤɚɡɤɚ» [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]: Ȼɚɡɚ ɞɚɧɧɵɯ ɫɨɞɟɪɠɢɬ 

ɫɜɟɞɟɧɢɹ  ɨ ɜɫɩɟɧɟɧɧɨɦ ɩɨɥɢɷɬɢɥɟɧɟ ɢ ɟɝɨ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɯ. – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 

https://stroy-podskazka.ru/polietilen/vspenennyj/ 

12 «MV&F» [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]: Ȼɚɡɚ ɞɚɧɧɵɯ ɫɨɞɟɪɠɢɬ ɫɜɟɞɟɧɢɹ  ɨ 

ɷɤɪɚɧɧɨ-ɜɚɤɭɭɦɧɨɣ ɢɡɨɥɹɰɢɢ ɢ ɟɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɯ. – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 

https://mvif.ru/ekranno-vakuumnaya-izolyacziya-%E2%80%93-nastoyashhee-i-

budushhee-kriogennoj-texniki 

13 «StroyDay.ru» [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]: Ȼɚɡɚ ɞɚɧɧɵɯ ɫɨɞɟɪɠɢɬ ɫɜɟɞɟɧɢɹ  

ɨ ɚɷɪɨɝɟɥɟ ɢ ɟɝɨ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɯ. – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 

https://stroyday.ru/stroitelstvo-doma/yteplenie-doma/aerogel-proisxozhdenie-

xarakteristiki-i-oblasti-primeneniya.html 

14 ɋɉ 61.13330.2012 Ɍɟɩɥɨɜɚɹ ɢɡɨɥɹɰɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɬɪɭɛɨɩɪɨɜɨɞɨɜ. 

– ȼɜɟɞ. 01.01.2013. – Ɇɨɫɤɜɚ : ɆȽɋɍ, 2013.  

15 «ɉɭɥɶɫ ɰɟɧ» [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]: Ȼɚɡɚ ɞɚɧɧɵɯ ɫɨɞɟɪɠɢɬ ɫɜɟɞɟɧɢɹ  ɨ 

ɰɟɧɟ ɩɟɧɨɩɨɥɢɭɪɟɬɚɧɨɜɨɣ ɬɟɩɥɨɢɡɨɥɹɰɢɢ. – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 

https://krasnoyarsk.pulscen.ru/products/polynor_napylyayemy_poliuretanovy_uteplit

el_polinor_12_890_ml_92970649 

16 «Prom portal» [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]: Ȼɚɡɚ ɞɚɧɧɵɯ ɫɨɞɟɪɠɢɬ ɫɜɟɞɟɧɢɹ  

ɨ ɰɟɧɟ ɜɫɩɟɧɟɧɧɨɝɨ ɤɚɭɱɭɤɚ. – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 

https://promportal.su/goods/15766890/visokotemperaturnaya-teploizolyaciya-v-

rulonah-energocell-ht-shirina-1-m-tolschina-10-mm-dlina-20-m.htm 

17 «Stroyportal» [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]: Ȼɚɡɚ ɞɚɧɧɵɯ ɫɨɞɟɪɠɢɬ ɫɜɟɞɟɧɢɹ  ɨ 

ɰɟɧɟ ɩɟɧɨɫɬɟɤɥɚ. – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 
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https://krasnoyarsk.stroyportal.ru/catalog/section-penosteklo-2888/penosteklo-

blochnoegranulirovannoefasonnoe-684119336/ 

18 ȽɈɋɌ 12.0.003 ɋɢɫɬɟɦɵ ɫɬɚɧɞɚɪɬɨɜ ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɪɭɞɚ. Ɉɩɚɫɧɵɟ 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɮɚɤɬɨɪɵ. - ȼɜɟɞ. 01.01.1976. – Ɇɨɫɤɜɚ : ɂɉɄ ɂɡɞɚɬɟɥɶɫɬɜɨ 

ɫɬɚɧɞɚɪɬɨɜ, 1976. – 4 ɫ. 

19 ȽɈɋɌ 12.1.003 – 83 «ɒɭɦ. Ɉɛɳɢɟ ɬɪɟɛɨɜɚɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ». – ȼɜɟɞ. 

06.06.1983. – Ɇɨɫɤɜɚ : Ƚɨɫɫɬɪɨɣ ɋɋɋɊ, 1983. – 12 ɫ. 

20 ȽɈɋɌ 12.1.005 – 88 «Ɉɛɳɢɟ ɫɚɧɢɬɚɪɧɨ-ɝɢɝɢɟɧɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ 

ɜɨɡɞɭɯɭ ɪɚɛɨɱɟɣ ɡɨɧɵ». – ȼɡɚɦɟɧ ȽɈɋɌ 12.1.005-76 : ɜɜɟɞ. 29.09.1988. – 

Ɇɢɧɢɫɬɟɪɫɬɜɨ ɡɞɪɚɜɨɨɯɪɚɧɟɧɢɹ ɋɋɋɊ, 1988. – 71 ɫ. 

21 ȽɈɋɌ 12.4.115 – 82 «ɋɋȻɌ. ɋɪɟɞɫɬɜɚ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɡɚɳɢɬɵ 

ɪɚɛɨɬɚɸɳɢɯ. Ɉɛɳɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɦɚɪɤɢɪɨɜɤɟ». – ȼɜɟɞ. 01.01.83. – Ɇɨɫɤɜɚ : 

ɂɉɄ ɂɡɞɚɬɟɥɶɫɬɜɨ ɫɬɚɧɞɚɪɬɨɜ, 1983. – 3 ɫ. 

22 ȽɈɋɌ 305-2013 «Ɍɨɩɥɢɜɨ ɞɢɡɟɥɶɧɨɟ. Ɍɟɯɧɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ» – ȼɜɟɞ. 

01.01.2015. – Ɇɨɫɤɜɚ : ɋɬɚɧɞɚɪɬɢɧɮɨɪɦ, 2015. – 9 ɫ.  

23 ȽɈɋɌ 12.1.013-78 «ɋɋȻɌ. ɋɬɪɨɢɬɟɥɶɫɬɜɨ. ɗɥɟɤɬɪɨɛɟɡɨɩɚɫɧɨɫɬɶ.  

Ɉɛɳɢɟ ɬɪɟɛɨɜɚɧɢɹ». – ȼɜɟɞ. 01.01.1980. – Ɇɨɫɤɜɚ : Ƚɨɫɫɬɚɧɞɚɪɬ ɋɋɋɊ, 1980. – 

4 ɫ. 

24 ȽɈɋɌ Ɋ 51330.0-99 «ɗɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ ɜɡɪɵɜɨɡɚɳɢɳɟɧɧɨɟ. Ɉɛɳɢɟ 

ɬɪɟɛɨɜɚɧɢɹ». – ȼɜɟɞ. 01.01.2001. – Ɇɨɫɤɜɚ : Ƚɨɫɫɬɚɧɞɚɪɬ, 2001. – 46 ɫ. 

25 Ɇɭɫɢɹɱɟɧɤɨ, ȿ. ȼ. Ȼɟɡɨɩɚɫɧɨɫɬɶ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ : ɭɱɟɛ.-ɦɟɬɨɞ. 

ɩɨɫɨɛɢɟ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɪɚɡɞɟɥɚ «Ȼɟɡɨɩɚɫɧɨɫɬɶ ɢ ɷɤɨɥɨɝɢɱɧɨɫɬɶ» ɜɵɩɭɫɤɧɨɣ 

ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ / ȿ. ȼ. Ɇɭɫɢɹɱɟɧɤɨ, Ⱥ. ɇ. Ɇɢɧɤɢɧ – Ʉɪɚɫɧɨɹɪɫɤ : 

ɋɢɛ. ɮɟɞɟɪ. ɭɧ-ɬ, 2016. – 47 ɫ. 

26 ɉɉȻ 01 – 03. ɉɪɚɜɢɥɚ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜ Ɋɨɫɫɢɣɫɤɨɣ 

Ɏɟɞɟɪɚɰɢɢ. – ȼɜɟɞ. 18.06.2003. – Ɇɨɫɤɜɚ : ɎȽɍ ȼɇɂɂɉɈ Ɇɑɋ Ɋɨɫɫɢɢ, 2003. – 

86ɫ. 

27 ɊȾ 13.220.00-ɄɌɇ-575-06 «ɉɪɚɜɢɥɚ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɧɚ 

ɨɛɴɟɤɬɚɯ ɦɚɝɢɫɬɪɚɥɶɧɵɯ ɧɟɮɬɟɩɪɨɜɨɞɨɜ ɈȺɈ "ȺɄ "Ɍɪɚɧɫɧɟɮɬɶ" ɢ ɞɨɱɟɪɧɢɯ 
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ɚɤɰɢɨɧɟɪɧɵɯ ɨɛɳɟɫɬɜ (ɜɡɚɦɟɧ ȼɉɉȻ-01-05-99, ɉɉȻɈ-104-83) – ȼɜɟɞ. 

28.12.2006. – Ɇɨɫɤɜɚ : , 2006. – 12 ɫ. 

28 ɋɉ 2.2.1.1312 – 03 «Ƚɢɝɢɟɧɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ 

ɜɧɨɜɶ ɫɬɪɨɹɳɢɯɫɹ ɢ ɪɟɤɨɧɫɬɪɭɢɪɭɟɦɵɯ ɩɪɨɦɵɲɥɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ». – ȼɜɟɞ. 

25.06.2003 – Ɇɨɫɤɜɚ : ɋɬɚɧɞɚɪɬɢɧɮɨɪɦ, 2003. – 21 ɫ. 

29 ɋɉ 12.13.130.2009 «Ɉɩɪɟɞɟɥɟɧɢɟ ɤɚɬɟɝɨɪɢɣ ɩɨɦɟɳɟɧɢɣ, ɡɞɚɧɢɣ ɢ 

ɭɫɬɚɧɨɜɨɤ ɩɨ ɜɡɪɵɜɨɩɨɠɚɪɧɨɣ ɢ ɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɢ. Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ 

ɪɟɞɚɤɰɢɹ ɋɉ 12.13130.2009». – ȼɜɟɞ. 25.03.2009. – Ɇɨɫɤɜɚ : ɎȽɍ ȼɇɂɂɉɈ 

Ɇɑɋ Ɋɨɫɫɢɢ, 2009. – 31ɫ. 

30 ɋɉ 60.13330.2012 «Ɉɬɨɩɥɟɧɢɟ, ɜɟɧɬɢɥɹɰɢɹ ɢ ɤɨɧɞɢɰɢɨɧɢɪɨɜɚɧɢɟ 

ɜɨɡɞɭɯɚ». – ȼɜɟɞ. 01.01.2013. – Ɇɨɫɤɜɚ : Ɇɢɧɪɟɝɢɨɧ Ɋɨɫɫɢɢ, 2013. – 62 ɫ. 

31 ɋɇɢɉ 2.05.06-85* «Ɇɚɝɢɫɬɪɚɥɶɧɵɟ ɬɪɭɛɨɩɪɨɜɨɞɵ» – ȼɜɟɞ. 01.01.1986. 

– Ɇɨɫɤɜɚ : ɋɬɚɧɞɚɪɬɢɧɮɨɪɦ, 1986. – 60 ɫ. 

32 ɋɇɢɉ 23-05 – 95 «ȿɫɬɟɫɬɜɟɧɧɨɟ ɢ ɢɫɤɭɫɫɬɜɟɧɧɨɟ ɨɫɜɟɳɟɧɢɟ». – ȼɜɟɞ. 

01.01.1992. – Ɇɨɫɤɜɚ : ɋɬɚɧɞɚɪɬɢɧɮɨɪɦ, 1995. – 83 ɫ. 

33 ɋɇɢɉ 23-01-99* «ɋɬɪɨɢɬɟɥɶɧɚɹ ɤɥɢɦɚɬɨɥɨɝɢɹ». – ȼɜɟɞ. 01.01.2003. – 

Ɇɨɫɤɜɚ : Ɇɢɧɪɟɝɢɨɧ Ɋɨɫɫɢɢ, 2003. – 113 ɫ. 

34 ɋɇɢɉ2.09.02-85* «ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɡɞɚɧɢɹ». – ȼɜɟɞ. 01.01.1987. – 

Ɇɨɫɤɜɚ : Ƚɨɫɫɬɪɨɣ ɋɋɋɊ, 1987. – 15 ɫ. 

35 ɋɇɢɉ 2.04.03-85 «Ʉɚɧɚɥɢɡɚɰɢɹ. ɇɚɪɭɠɧɵɟ ɫɟɬɢ ɢ ɫɨɨɪɭɠɟɧɢɹ». – 

ȼɜɟɞ. 01.01.1986. – Ɇɨɫɤɜɚ : Ƚɨɫɫɬɪɨɣ ɋɋɋɊ, 1987. – 91 ɫ. 

36 ɋɚɧɉɢɇ 2.2.3.1384 – 03 «Ƚɢɝɢɟɧɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɨɪɝɚɧɢɡɚɰɢɢ 

ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɛɨɬ». – ȼɜɟɞ. 30.03.1999. – 

Ɇɨɫɤɜɚ : Ɇɢɧɡɞɪɚɜ Ɋɨɫɫɢɢ, 1999. – 127ɫ. 

37 ɋɚɧɉɢɇ 2.2.4.548-96 «Ƚɢɝɢɟɧɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɦɢɤɪɨɤɥɢɦɚɬɭ 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɨɦɟɳɟɧɢɣ». – ȼɜɟɞ. 01.10.1996. – Ɇɨɫɤɜɚ : 

Ƚɨɫɤɨɦɫɚɧɷɩɢɞɧɚɞɡɨɪ Ɋɨɫɫɢɢ, 1999. – 12 ɫ. 

38  Ɍɪɭɞɨɜɨɣ ɤɨɞɟɤɫ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ. ȼ ɫɬ.221 [ɗɥɟɤɬɪɨɧɧɵɣ 

ɪɟɫɭɪɫ] : ɮɟɞɟɪ. ɡɚɤɨɧ ɨɬ 24.07.1998 N 125-ɎɁ (ɪɟɞ. ɨɬ 29.07.2017). ɋɩɪɚɜɨɱɧɚɹ 
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ɩɪɚɜɨɜɚɹ ɫɢɫɬɟɦɚ «Ʉɨɧɫɭɥɶɬɚɧɬɉɥɸɫ». – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 

http://www.consultant.ru 
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Ʉɪɚɫɧɨɹɪɫɤ 2021 



2 

ɉɪɨɞɨɥɠɟɧɢɟ ɬɢɬɭɥɶɧɨɝɨ ɥɢɫɬɚ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɵ ɩɨ ɬɟɦɟ: «Ɇɟɬɨɞɵ 

ɫɧɢɠɟɧɢɹ ɬɟɩɥɨɜɵɯ ɩɨɬɟɪɶ ɦɚɝɢɫɬɪɚɥɶɧɵɯ, ɜɧɭɬɪɢɩɪɨɦɵɫɥɨɜɵɯ ɢ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ» 

 

Ʉɨɧɫɭɥɶɬɚɧɬɵ ɩɨ 

ɪɚɡɞɟɥɚɦ: 

 

ɗɤɨɧɨɦɢɱɟɫɤɚɹ ɱɚɫɬɶ ɂ. ȼ. Шɚɞɪɢɧɚ 

 

Ȼɟɡɨɩɚɫɧɨɫɬɶ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ ȿ. ȼ. Ɇɭɫɢɹɱɟɧɤɨ 

 

ɇɨɪɦɨɤɨɧɬɪɨɥɟɪ Ɉ. ɇ. ɉɟɬɪɨɜ 
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ɊЕФЕɊȺɌ 

 

ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɩɨ ɬɟɦɟ «Ɇɟɬɨɞɵ ɫɧɢɠɟɧɢɹ 

ɬɟɩɥɨɜɵɯ ɩɨɬɟɪɶ ɦɚɝɢɫɬɪɚɥɶɧɵɯ, ɜɧɭɬɪɢɩɪɨɦɵɫɥɨɜɵɯ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 

ɬɪɭɛɨɩɪɨɜɨɞɨɜ» ɫɨɞɟɪɠɢɬ 80 ɫɬɪɚɧɢɰɵ ɬɟɤɫɬɨɜɨɝɨ ɞɨɤɭɦɟɧɬɚ, ɢ ɝɪɚɮɢɱɟɫɤɢɣ 

ɦɚɬɟɪɢɚɥ ɧɚ 4 ɥɢɫɬɚɯ. 

Цɟɥɶ ɪɚɛɨɬɵ – ɨɡɧɚɤɨɦɢɬɶɫɹ ɫ ɩɟɪɟɱɧɟɦ ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, 

ɜɵɩɨɥɧɢɬɶ ɪɚɫɱɟɬ ɬɨɥɳɢɧɵ ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ.  

Ɂɚɞɚɱɢ: 

 ɢɡɭɱɢɬɶ ɨɫɨɛɟɧɧɨɫɬɢ ɩɟɪɟɤɚɱɤɢ ɧɟɮɬɢ ɜ ɫɟɜɟɪɧɵɯ ɪɟɝɢɨɧɚɯ; 

 ɩɪɨɜɟɫɬɢ ɚɧɚɥɢɡ ɩɪɢɦɟɧɟɧɢɹ ɩɟɱɟɣ ɩɨɞɨɝɪɟɜɚ; 

 ɪɚɫɫɦɨɬɪɟɬɶ ɨɫɧɨɜɧɵɟ ɜɢɞɵ ɩɪɢɦɟɧɹɟɦɨɣ ɬɟɩɥɨɢɡɨɥɹɰɢɢ; 

 ɩɪɨɜɟɫɬɢ ɫɪɚɜɧɢɬɟɥɶɧɵɣ ɚɧɚɥɢɡ ɬɟɩɥɨɢɡɨɥɢɪɭɸɳɢɯ ɦɚɬɟɪɢɚɥɨɜ ɫ 

ɬɟɯɧɢɱɟɫɤɨɣ ɢ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɫɬɨɪɨɧ. 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɞɟɥɚɧɧɨɣ ɪɚɛɨɬɵ ɛɵɥɨ ɩɪɨɢɡɜɟɞɟɧɨ ɷɤɨɧɨɦɢɱɟɫɤɨɟ 

ɨɛɨɫɧɨɜɚɧɢɟ ɪɟɲɟɧɢɹ ɩɨ ɜɵɛɨɪɭ ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ, ɛɵɥɚ 

ɪɚɫɫɱɢɬɚɧɚ ɬɨɥɳɢɧɚ ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ, ɩɪɨɢɡɜɟɞɟɧ 

ɫɪɚɜɧɢɬɟɥɶɧɵɣ ɚɧɚɥɢɡ ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɩɨ ɫɬɨɢɦɨɫɬɢ. 

ɂɬɨɝ ɪɚɛɨɬɵ: ɪɚɫɱɟɬ ɬɨɥɳɢɧɵ ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ, 

ɨɩɪɟɞɟɥɟɧɵ ɡɚɬɪɚɬɵ ɧɚ ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɵɣ ɦɚɬɟɪɢɚɥ ɢ ɜɵɩɨɥɧɟɧɨ ɫɪɚɜɧɟɧɢɟ 

ɩɨ ɫɬɨɢɦɨɫɬɢ. 


