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ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɩɨ ɬɟɦɟ «Ɇɟɬɨɞɵ ɢ ɫɪɟɞɫɬɜɚ 

ɩɨɜɵɲɟɧɢɹ ɤ.ɩ.ɞ. ɦɚɝɢɫɬɪɚɥɶɧɵɯ ɧɚɫɨɫɧɵɯ ɚɝɪɟɝɚɬɨɜ ɬɢɩɚ ɇɆ» ɫɨɞɟɪɠɢɬ 78 

ɫɬɪɚɧɢɰ ɬɟɤɫɬɨɜɨɝɨ ɞɨɤɭɦɟɧɬɚ, 34 ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ, 6 ɥɢɫɬɨɜ 

ɝɪɚɮɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ. 

Ɉɛɴɟɤɬ ɢɫɫɥɟɞɨɜɚɧɢɹ ȼɄɊ: Ɇɚɝɢɫɬɪɚɥɶɧɵɣ ɧɚɫɨɫɧɵɣ ɚɝɪɟɝɚɬ ɬɢɩɚ ɇɆ. 

ɐɟɥɶ ȼɄɊ – ɉɨɜɵɲɟɧɢɟ ɤ.ɩ.ɞ. ɦɚɝɢɫɬɪɚɥɶɧɨɝɨ ɧɚɫɨɫɧɨɝɨ ɚɝɪɟɝɚɬɚ ɬɢɩɚ 

ɇɆ 10000-210. 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɜɵɩɨɥɧɟɧɢɹ ȼɄɊ, ɛɵɥɢ ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɧɵ ɦɟɬɨɞɵ 

ɩɨɜɵɲɟɧɢɹ ɤ.ɩ.ɞ ɢ ɜɵɛɪɚɧ ɦɟɬɨɞ, ɩɨɜɵɲɚɸɳɢɣ ɤ.ɩ.ɞ. ɉɨɞɨɛɪɚɧ ɧɟɨɛɯɨɞɢɦɵɣ 

ɦɚɬɟɪɢɚɥ, ɩɨɞɥɟɠɚɳɢɣ ɧɚɧɟɫɟɧɢɸ ɞɥɹ ɞɚɧɧɨɝɨ ɦɟɬɨɞɚ ɢ ɨɩɢɫɚɧɚ ɬɟɯɧɨɥɨɝɢɹ 

ɧɚɧɟɫɟɧɢɹ ɫɩɟɰɢɚɥɶɧɵɯ ɩɨɥɢɦɟɪɧɵɯ ɦɚɬɟɪɢɚɥɨɜ. 

ȼ ɢɬɨɝɟ ɫɞɟɥɚɧɨ ɡɚɤɥɸɱɟɧɢɟ ɨ ɜɵɩɨɥɧɟɧɧɨɣ ɪɚɛɨɬɟ ɢ ɨɩɪɟɞɟɥɟɧ ɦɟɬɨɞ 

ɞɥɹ ɩɨɜɵɲɟɧɢɹ ɤ.ɩ.ɞ ɧɚɫɨɫɧɵɯ ɚɝɪɟɝɚɬɨɜ. 
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ȼȼȿȾȿɇɂȿ 

 

ɗɤɫɩɥɭɚɬɚɰɢɹ ɦɚɝɢɫɬɪɚɥɶɧɵɯ ɧɚɫɨɫɨɜ ɨɛɵɱɧɨ ɫɨɩɪɹɠɟɧɚ ɫɨ 

ɡɧɚɱɢɬɟɥɶɧɵɦɢ ɤɚɩɢɬɚɥɶɧɵɦɢ ɜɥɨɠɟɧɢɹɦɢ, ɩɨɷɬɨɦɭ ɜɚɠɧɨ, ɱɬɨɛɵ ɧɚɫɨɫɵ 

ɫɥɭɠɢɥɢ ɦɚɤɫɢɦɚɥɶɧɨ ɞɨɥɝɨ ɢ ɩɪɢ ɷɬɨɦ ɪɚɛɨɬɚɥɢ ɷɮɮɟɤɬɢɜɧɨ ɢ ɧɚɞɟɠɧɨ. 

Ɉɛɨɪɭɞɨɜɚɧɢɟ, ɩɟɪɟɤɚɱɢɜɚɸɳɟɟ ɧɟɮɬɶ ɢ ɧɟɮɬɟɩɪɨɞɭɤɬɵ, ɩɨɫɬɨɹɧɧɨ ɪɚɛɨɬɚɟɬ ɜ 

ɭɫɥɨɜɢɹɯ ɞɥɢɬɟɥɶɧɨɣ ɢ ɢɧɬɟɧɫɢɜɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɡɚɩɭɫɤɚɸɳɢɟ ɪɚɡɥɢɱɧɵɟ 

ɩɪɨɰɟɫɫɵ, ɬɚɤɢɟ ɤɚɤ ɷɪɨɡɢɹ, ɤɨɪɪɨɡɢɹ, ɯɢɦɢɱɟɫɤɨɟ ɜɨɡɞɟɣɫɬɜɢɟ, ɬɪɟɧɢɟ ɢ 

ɤɚɜɢɬɚɰɢɹ.  

ɗɬɢ ɹɜɥɟɧɢɹ ɩɪɢɜɨɞɹɬ ɤ ɭɯɭɞɲɟɧɢɸ ɪɚɛɨɱɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɢ ɢɡɧɨɫɭ 

ɧɚɫɨɫɨɜ ɜ ɫɥɟɞɫɬɜɢɢ ɱɟɝɨ ɫɧɢɠɚɟɬɫɹ ɤ.ɩ.ɞ., ɚ ɬɚɤɠɟ ɤ ɩɨɜɵɲɟɧɧɨɦɭ 

ɷɧɟɪɝɨɩɨɬɪɟɛɥɟɧɢɸ ɢ ɭɜɟɥɢɱɟɧɢɸ ɫɭɦɦɚɪɧɵɯ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɪɚɫɯɨɞɨɜ ɜ 

ɪɚɫɱɟɬɟ ɧɚ ɨɛɳɢɣ ɫɪɨɤ ɫɥɭɠɛɵ. ɂɡɧɚɱɚɥɶɧɨ, ɩɨɜɪɟɠɞɟɧɢɟ ɩɪɢɜɟɞɟɬ ɤ 

ɨɛɪɚɡɨɜɚɧɢɸ ɧɚ ɩɨɜɟɪɯɧɨɫɬɹɯ ɧɟɪɨɜɧɨɫɬɟɣ, ɤɨɬɨɪɵɟ ɭɜɟɥɢɱɚɬ ɬɪɟɧɢɟ ɢ 

ɩɪɢɜɟɞɭɬ ɤ ɩɚɞɟɧɢɸ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɫɢɫɬɟɦɵ.  

ȿɫɥɢ ɷɬɢ ɩɪɨɛɥɟɦɵ ɜɨɜɪɟɦɹ ɧɟ ɭɫɬɪɚɧɢɬɶ, ɬɨ ɨɧɢ ɦɨɝɭɬ ɩɨɫɬɚɜɢɬɶ ɩɨɞ 

ɭɝɪɨɡɭ ɰɟɥɨɫɬɧɨɫɬɶ ɤɨɦɩɨɧɟɧɬɚ ɢ, ɜ ɤɨɧɟɱɧɨɦ ɫɱɟɬɟ, ɩɪɢɜɟɫɬɢ ɤ ɨɬɤɚɡɭ 

ɨɛɨɪɭɞɨɜɚɧɢɹ.  

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɨɫɨɛɟɧɧɨ ɚɤɬɭɚɥɶɧɵɦ ɹɜɥɹɟɬɫɹ ɜɨɩɪɨɫ ɩɨɜɵɲɟɧɢɹ ɤ.ɩ.ɞ. 

ɦɚɝɢɫɬɪɚɥɶɧɵɯ ɧɚɫɨɫɧɵɯ ɚɝɪɟɝɚɬɨɜ, ɤɚɤ ɫ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ, ɬɚɤ ɢ ɫ 

ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɬɨɱɤɢ ɡɪɟɧɢɹ. 

ɐɟɥɶɸ ɞɢɩɥɨɦɧɨɣ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɩɨɜɵɲɟɧɢɟ ɤ.ɩ.ɞ. ɦɚɝɢɫɬɪɚɥɶɧɨɝɨ 

ɧɚɫɨɫɧɨɝɨ ɚɝɪɟɝɚɬɚ ɬɢɩɚ ɇɆ 10000-210. 

Ɉɫɧɨɜɧɵɟ ɡɚɞɚɱɢ. 

1) ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ ɩɪɢɱɢɧɵ ɩɨɧɢɠɟɧɢɹ ɤ.ɩ.ɞ. 

2) Ɋɚɫɫɦɨɬɪɟɬɶ ɦɟɬɨɞɵ ɩɨɜɵɲɟɧɢɹ ɤ.ɩ.ɞ. 

3) ɉɨɞɨɛɪɚɬɶ ɦɚɬɟɪɢɚɥɵ, ɩɨɞɥɟɠɚɳɢɟ ɧɚɧɟɫɟɧɢɸ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɞɟɬɚɥɟɣ 

ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ ɧɚɫɨɫɚ ɢ ɜɵɩɨɥɧɢɬɶ ɪɚɫɱɟɬ ɢɯ ɷɮɮɟɤɬɢɜɧɨɫɬɢ. 

4) Ɉɩɢɫɚɬɶ ɬɟɯɧɨɥɨɝɢɸ ɧɚɧɟɫɟɧɢɹ ɫɩɟɰɢɚɥɶɧɵɯ ɩɨɥɢɦɟɪɧɵɯ ɦɚɬɟɪɢɚɥɨɜ 

ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɞɟɬɚɥɟɣ ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ ɧɚɫɨɫɚ.
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ɈɋɇɈȼɇȺə ɑȺɋɌɖ 

 

1 Ɉɛɨɪɭɞɨɜɚɧɢɟ ɧɟɮɬɟɩɟɪɟɤɚɱɢɜɚɸɳɟɣ ɫɬɚɧɰɢɢ 

 

1.1 Ɉɩɢɫɚɧɢɟ ɨɛɴɟɤɬɚ ɢɫɫɥɟɞɨɜɚɧɢɹ 

 

Ɉɛɴɟɤɬ ɢɫɫɥɟɞɨɜɚɧɢɹ – ɦɚɝɢɫɬɪɚɥɶɧɵɣ ɧɚɫɨɫɧɵɣ ɚɝɪɟɝɚɬ ɬɢɩɚ ɇɆ 10000-

210, ɨɬɧɨɫɹɳɢɣɫɹ ɤ ɨɫɧɨɜɧɨɦɭ ɧɚɫɨɫɧɨ-ɫɢɥɨɜɨɦɭ ɨɛɨɪɭɞɨɜɚɧɢɸ 

ɧɟɮɬɟɩɟɪɟɤɚɱɢɜɚɸɳɟɣ ɫɬɚɧɰɢɢ (ɇɉɋ). ɇɚɫɨɫɧɵɣ ɚɝɪɟɝɚɬ ɜɯɨɞɢɬ ɜ ɝɪɭɩɩɭ ɢɡ 

ɬɪɟɯ ɪɚɛɨɬɚɸɳɢɯ ɢ ɨɞɧɨɝɨ ɪɟɡɟɪɜɧɨɝɨ ɧɚɫɨɫɨɜ, ɫɨɟɞɟɧɧɵɧɵɯ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ 

ɢ ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜ ɧɚɫɨɫɧɨɦ ɰɟɯɟ ɇɉɋ. ɉɨɦɢɦɨ ɷɥɟɤɬɪɨɧɚɫɨɫɧɵɯ ɚɝɪɟɝɚɬɨɜ ɜ 

ɰɟɯɟ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɧɚɧɢɟ,ɨɛɟɫɩɟɱɢɜɚɸɳɟɟ 

ɧɨɪɦɚɥɶɧɭɸ ɪɚɛɨɬɭ ɚɝɪɟɝɚɬɨɜ. Ʉɪɨɦɟ ɰɟɯɚ ɦɚɝɢɫɬɪɚɥɶɧɨɣ ɧɚɫɨɫɧɨɣ ɧɚ 

ɧɟɮɬɟɩɟɪɟɤɚɱɢɜɚɸɳɟɣ ɫɬɚɧɰɢɢ ɢɦɟɸɬɫɹ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɟ ɫɢɫɬɟɦɵ ɢ ɞɪɭɝɨɟ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ.  

ȼ ɫɨɫɬɚɜ  ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɇɉɋ ɜɯɨɞɹɬ: ɪɟɡɟɪɜɭɚɪɧɵɣ 

ɩɚɪɤ, ɩɨɞɩɨɪɧɚɹ ɧɚɫɨɫɧɚɹ, ɭɡɟɥ ɩɨɞɤɥɸɱɟɧɢɹ ɫɬɚɧɰɢɢ, ɦɚɝɢɫɬɪɚɥɶɧɚɹ ɧɚɫɨɫɧɚɹ, 

ɭɡɟɥ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɞɚɜɥɟɧɢɹ, ɮɢɥɶɬɪɵ-ɝɪɹɡɟɭɥɨɜɢɬɟɥɢ, ɭɡɥɵ ɫ 

ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ, ɚ ɬɚɤɠɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɬɪɭɛɨɩɪɨɜɨɞɵ. ȼ 

ɫɨɫɬɚɜ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜɯɨɞɹɬ ɨɱɢɫɬɧɵɟ ɫɨɨɪɭɠɟɧɢɹ, 

ɭɫɬɪɨɣɫɬɜɚ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ, ɫɢɫɬɟɦɚ ɦɨɥɧɢɟɡɚɳɢɬɵ, ɫɢɫɬɟɦɚ ɞɪɟɧɚɠɚ, 

ɫɢɫɬɟɦɚ ɨɛɟɫɩɟɱɟɧɢɹ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɫɢɫɬɟɦɵ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɢ 

ɬɟɥɟɦɟɯɚɧɢɡɚɰɢɢ. 

ɍɡɟɥ ɩɨɞɤɥɸɱɟɧɢɹ ɫɬɚɧɰɢɢ  

ɉɨɞɤɥɸɱɟɧɢɟ ɫɬɚɧɰɢɢ ɤ ɥɢɧɟɣɧɨɣ ɱɚɫɬɢ ɦɚɝɢɫɬɪɚɥɶɧɨɝɨ ɧɟɮɬɟɩɪɨɜɨɞɚ ɢ 

ɟɟ ɨɬɤɥɸɱɟɧɢɟ ɜ ɫɥɭɱɚɟ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɨɛɟɫɩɟɱɢɜɚɟɬ ɭɡɟɥ ɩɨɞɤɥɸɱɟɧɢɹ 

ɫɬɚɧɰɢɢ (ɍɉɋ).  

Ɋɟɲɟɧɢɟ ɩɨ ɜɵɛɨɪɭ ɬɨɱɤɢ ɩɨɞɤɥɸɱɟɧɢɹ ɇɉɋ ɤ ɬɪɭɛɨɩɪɨɜɨɞɭ ɜ ɤɚɠɞɨɦ 

ɫɥɭɱɚɟ ɩɪɢɧɢɦɚɟɬɫɹ ɫ ɭɱɟɬɨɦ ɩɨɞɞɟɪɠɚɧɢɹ ɛɟɡɨɩɚɫɧɵɯ ɭɫɥɨɜɢɣ ɪɚɛɨɬ, ɚ ɬɚɤɠɟ 

ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɢɟɦɚ ɜ ɦɚɝɢɫɬɪɚɥɶɧɵɣ ɧɟɮɬɟɩɪɨɜɨɞ ɬɪɟɛɭɟɦɵɯ ɨɛɴɟɦɨɜ 



8 
 

ɩɨɞɤɚɱɤɢ ɧɟɮɬɢ ɢ ɬɟɯɧɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɧɚ ɩɨɞɤɥɸɱɟɧɢɟ. Ɇɚɝɢɫɬɪɚɥɶɧɵɣ 

ɬɪɭɛɨɩɪɨɜɨɞ ɧɭɠɞɚɟɬɫɹ ɜ ɨɱɢɫɬɤɟ ɢ ɞɢɚɝɧɨɫɬɢɤɟ ɟɝɨ ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ, 

ɩɨɷɬɨɦɭ ɜ ɫɨɫɬɚɜ ɦɚɝɢɫɬɪɚɥɶɧɨɝɨ ɧɟɮɬɟɩɪɨɜɨɞɚ ɢɥɢ ɧɟɮɬɟɩɪɨɞɭɤɬɨɩɪɨɜɨɞɚ 

ɜɯɨɞɹɬ ɭɡɥɵ ɩɭɫɤɚ, ɩɪɨɩɭɫɤɚ ɢ ɩɪɢɟɦɚ ɫɪɟɞɫɬɜ ɨɱɢɫɬɤɢ ɢ ɞɢɚɝɧɨɫɬɢɤɢ (ɋɈȾ), 

ɤɨɬɨɪɵɟ ɜɵɩɨɥɧɹɸɬ ɫɥɟɞɭɸɳɢɟ ɮɭɧɤɰɢɢ:  

- ɩɭɫɤ ɜɧɭɬɪɢɬɪɭɛɧɵɯ ɨɱɢɫɬɧɵɯ, ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɯ ɢ ɪɚɡɞɟɥɢɬɟɥɶɧɵɯ 

ɭɫɬɪɨɣɫɬɜ;  

- ɩɪɢɟɦ ɜɧɭɬɪɢɬɪɭɛɧɵɯ ɨɱɢɫɬɧɵɯ, ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɯ, ɝɟɪɦɟɬɢɡɢɪɭɸɳɢɯ ɢ 

ɪɚɡɞɟɥɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ;  

- ɩɪɨɩɭɫɤ ɜɧɭɬɪɢɬɪɭɛɧɵɯ ɨɱɢɫɬɧɵɯ, ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɯ, ɝɟɪɦɟɬɢɡɢɪɭɸɳɢɯ 

ɢ ɪɚɡɞɟɥɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ. 

Ʉɚɦɟɪɵ ɩɭɫɤɚ ɢ ɩɪɢɟɦɚ ɫɪɟɞɫɬɜ ɨɱɢɫɬɤɢ ɢ ɞɢɚɝɧɨɫɬɢɤɢ (Ʉɉɉ ɋɈȾ) 

ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɧɚ ɭɡɥɚɯ ɩɨɞɤɥɸɱɟɧɢɹ ɫɬɚɧɰɢɣ. ɍɡɥɵ ɩɭɫɤɚ-ɩɪɢɟɦɚ ɋɈȾ 

ɩɨɥɚɝɚɟɬɫɹ ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɧɚ ɇɉɋ ɫ ɭɱɟɬɨɦ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɪɚɡɜɢɬɢɹ 

ɦɚɝɢɫɬɪɚɥɶɧɨɝɨ ɧɟɮɬɟɩɪɨɜɨɞɚ ɧɚ ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɧɢɦɢ ɧɟ ɛɨɥɟɟ 280 ɤɦ [1]. 

ɉɨɦɢɦɨ ɤɚɦɟɪ ɩɭɫɤɚ/ɩɪɢɟɦɚ ɋɈȾ ɭɡɟɥ ɩɨɞɤɥɸɱɟɧɢɹ ɜɤɥɸɱɚɟɬ ɧɟɫɤɨɥɶɤɨ 

ɡɚɞɜɢɠɟɤ ɢ ɬɪɭɛɨɩɪɨɜɨɞɧɭɸ ɨɛɜɹɡɤɭ, ɫɨɫɬɚɜ ɢ ɤɨɥɢɱɟɫɬɜɨ ɤɨɬɨɪɵɯ ɧɚ ɪɚɡɧɵɯ 

ɫɬɚɧɰɢɹɯ ɪɚɡɥɢɱɧɨ. ɇɨ ɜ ɫɨɫɬɚɜ ɍɉɋ ɥɸɛɨɣ ɩɟɪɟɤɚɱɢɜɚɸɳɟɣ ɫɬɚɧɰɢɢ ɜɫɟɝɞɚ 

ɜɯɨɞɹɬ: ɫɟɤɭɳɢɟ ɡɚɞɜɢɠɤɢ, ɤɨɬɨɪɵɟ ɨɛɟɫɩɟɱɢɜɚɸɬ ɩɨɞɤɥɸɱɟɧɢɟ ɇɉɋ ɤ 

ɧɟɮɬɟɩɪɨɜɨɞɭ ɢɥɢ ɨɬɤɥɸɱɟɧɢɟ ɇɉɋ ɨɬ ɧɟɮɬɟɩɪɨɜɨɞɚ (ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɨɧɢ 

ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɡɚɤɪɵɜɚɸɬɫɹ); ɡɚɞɜɢɠɤɢ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɬɪɚɧɡɢɬ ɧɟɮɬɢ 

(ɩɪɨɩɭɫɤɚɸɬ ɩɨɬɨɤ ɧɟɮɬɢ ɱɟɪɟɡ ɭɡɟɥ ɩɨɞɤɥɸɱɟɧɢɹ ɫɬɚɧɰɢɢ ɩɪɢ ɡɚɤɪɵɬɵɯ 

ɫɟɤɭɳɢɯ ɡɚɞɜɢɠɤɚɯ), ɩɪɢ ɷɬɨɦ ɜ ɥɢɧɢɸ ɬɪɚɧɡɢɬɚ ɦɨɧɬɢɪɭɟɬɫɹ ɨɛɪɚɬɧɵɣ ɤɥɚɩɚɧ; 

ɡɚɞɜɢɠɤɢ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɡɚɩɚɫɨɜɤɭ ɢ ɩɭɫɤ ɋɈȾ, ɢ ɡɚɞɜɢɠɤɢ, 

ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɩɪɢɟɦ ɋɈȾ ɢ ɟɝɨ ɢɡɜɥɟɱɟɧɢɟ ɢɡ ɬɪɭɛɨɩɪɨɜɨɞɚ.  

ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɚɫɩɨɥɨɠɟɧɢɹ ɧɚ ɧɟɮɬɟɩɪɨɜɨɞɟ Ʉɉɉ ɋɈȾ ɞɨɥɠɧɵ 

ɨɛɟɫɩɟɱɢɜɚɬɶ ɪɚɡɥɢɱɧɵɟ ɜɚɪɢɚɧɬɵ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɨɩɟɪɚɰɢɣ: ɬɨɥɶɤɨ ɩɪɢɟɦ, 

ɬɨɥɶɤɨ ɩɭɫɤ ɥɢɛɨ ɩɪɢɟɦ/ɩɭɫɤ ɋɈȾ.  ȼ ɫɨɫɬɚɜ ɭɡɥɚ ɩɭɫɤɚ/ɩɪɢɟɦɚ ɋɈȾ ɞɨɥɠɧɵ 

ɜɯɨɞɢɬɶ: 

- ɤɚɦɟɪɵ ɩɭɫɤɚ/ɩɪɢɟɦɚ ɫɪɟɞɫɬɜ ɨɱɢɫɬɤɢ ɢ ɞɢɚɝɧɨɫɬɢɤɢ; 
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- ɬɪɭɛɨɩɪɨɜɨɞɵ, ɚɪɦɚɬɭɪɚ ɢ ɫɨɟɞɢɧɢɬɟɥɶɧɵɟ ɞɟɬɚɥɢ;  

- ɫɢɝɧɚɥɢɡɚɬɨɪɵ ɩɪɨɯɨɠɞɟɧɢɹ ɫɪɟɞɫɬɜ ɨɱɢɫɬɤɢ ɢ ɞɢɚɝɧɨɫɬɢɤɢ;  

- ɩɪɢɛɨɪɵ ɤɨɧɬɪɨɥɹ ɞɚɜɥɟɧɢɹ. 

- ɟɦɤɨɫɬɶ ɞɥɹ ɞɪɟɧɚɠɚ ɧɟɮɬɢ ɢɡ ɤɚɦɟɪ ɩɭɫɤɚ/ɩɪɢɟɦɚ;  

- ɩɨɝɪɭɠɧɨɣ ɧɚɫɨɫ ɨɬɤɚɱɤɢ ɧɟɮɬɢ ɢɡ ɟɦɤɨɫɬɢ;  

- ɦɟɯɚɧɢɡɦ ɞɥɹ ɢɡɜɥɟɱɟɧɢɹ, ɩɟɪɟɦɟɳɟɧɢɹ ɢ ɡɚɩɚɫɨɜɤɢ ɫɪɟɞɫɬɜ ɨɱɢɫɬɤɢ ɢ 

ɞɢɚɝɧɨɫɬɢɤɢ;  

Ɏɢɥɶɬɪɵ-ɝɪɹɡɟɭɥɨɜɢɬɟɥɢ 

Ƚɨɪɢɡɨɧɬɚɥɶɧɵɟ ɢ ɜɟɪɬɢɤɚɥɶɧɵɟ ɮɢɥɶɬɪɵ-ɝɪɹɡɟɭɥɨɜɢɬɟɥɢ (ɎȽɍ) 

ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɨɱɢɫɬɤɢ ɩɟɪɟɤɚɱɢɜɚɟɦɨɣ ɫɪɟɞɵ ɨɬ ɦɟɯɚɧɢɱɟɫɤɢɯ ɩɪɢɦɟɫɟɣ, 

ɩɨɫɬɨɪɨɧɧɢɯ ɩɪɟɞɦɟɬɨɜ, ɝɥɢɧɵ, ɩɚɪɚɮɢɧɨ-ɫɦɨɥɢɫɬɵɯ ɨɬɥɨɠɟɧɢɣ ɢ ɨɤɚɥɢɧɵ, 

ɨɛɪɚɡɭɸɳɢɯɫɹ ɜɨ ɜɪɟɦɹ ɪɟɦɨɧɬɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɥɢɧɟɣɧɨɣ ɱɚɫɬɢ 

ɦɚɝɢɫɬɪɚɥɶɧɵɯ ɧɟɮɬɟɩɪɨɜɨɞɨɜ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, 

ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɢ ɪɟɡɟɪɜɭɚɪɨɜ ɧɟɮɬɟɩɟɪɟɤɚɱɢɜɚɸɳɢɯ ɫɬɚɧɰɢɣ ɦɚɝɢɫɬɪɚɥɶɧɵɯ 

ɧɟɮɬɟɩɪɨɜɨɞɨɜ. 

Ɏɢɥɶɬɪɵ-ɝɪɹɡɟɭɥɨɜɢɬɟɥɢ ɝɨɪɢɡɨɧɬɚɥɶɧɵɟ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɭɫɬɚɧɨɜɤɢ 

ɧɚ ɜɯɨɞɟ ɇɉɋ. Ɏɢɥɶɬɪɵ-ɝɪɹɡɟɭɥɨɜɢɬɟɥɢ ɜɟɪɬɢɤɚɥɶɧɵɟ ɩɨ ɜɧɭɬɪɟɧɧɟɦɭ 

ɭɫɬɪɨɣɫɬɜɭ ɞɟɥɹɬɫɹ ɧɚ ɮɢɥɶɬɪɵ-ɪɟɲɟɬɤɢ, ɮɢɥɶɬɪɵ ɫɟɬɱɚɬɵɟ ɞɪɟɧɚɠɧɵɟ ɢ 

ɮɢɥɶɬɪɵ ɳɟɥɟɜɵɟ ɞɪɟɧɚɠɧɵɟ. Ɏɢɥɶɬɪɵ-ɪɟɲɟɬɤɢ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɭɫɬɚɧɨɜɤɢ 

ɩɟɪɟɞ ɩɨɞɩɨɪɧɵɦɢ ɧɚɫɨɫɚɦɢ; ɮɢɥɶɬɪɵ ɫɟɬɱɚɬɵɟ ɞɪɟɧɚɠɧɵɟ ɢ ɮɢɥɶɬɪɵ 

ɳɟɥɟɜɵɟ ɞɪɟɧɚɠɧɵɟ – ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɩɟɪɟɞ ɨɛɨɪɭɞɨɜɚɧɢɟɦ ɇɉɋ. 

ɋɨɫɬɨɹɧɢɟ ɮɢɥɶɬɪɨɜ ɩɪɢ ɢɯ ɷɤɫɩɥɭɚɬɚɰɢɢ ɤɨɧɬɪɨɥɢɪɭɟɬɫɹ ɫ ɩɨɦɨɳɶɸ 

ɞɚɬɱɢɤɚ ɩɟɪɟɩɚɞɚ ɞɚɜɥɟɧɢɹ. ɉɪɢ ɩɟɪɟɩɚɞɟ ɞɚɜɥɟɧɢɹ ɜɵɲɟ 0,05 Ɇɉɚ 

ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɢɡɜɨɞɢɬɶ ɱɢɫɬɤɭ ɮɢɥɶɬɪɚ. Ⱦɥɹ ɷɬɨɝɨ ɮɢɥɶɬɪ ɨɬɤɥɸɱɚɸɬ, 

ɡɚɤɪɵɜɚɸɬ ɡɚɞɜɢɠɤɢ, ɚ ɧɟɮɬɶ ɞɪɟɧɢɪɭɟɬ ɜ ɩɨɝɪɭɠɧɭɸ ɟɦɤɨɫɬɶ ɱɟɪɟɡ 

ɞɪɟɧɚɠɧɵɣ ɩɚɬɪɭɛɨɤ, ɢ ɱɟɪɟɡ ɥɸɤ ɦɟɯɚɧɢɱɟɫɤɢɟ ɫɤɨɩɥɟɧɢɹ ɭɞɚɥɹɸɬ. ȿɫɥɢ 

ɩɟɪɟɩɚɞ ɞɚɜɥɟɧɢɹ ɫɨɫɬɚɜɥɹɟɬ ɦɟɧɟɟ 0,02 Ɇɉɚ, ɷɬɨ ɭɤɚɡɵɜɚɟɬ ɧɚ ɩɨɜɪɟɠɞɟɧɢɟ 

ɮɢɥɶɬɪɭɸɳɟɝɨ ɷɥɟɦɟɧɬɚ. ɉɨɫɥɟ ɦɨɧɬɚɠɚ ɮɢɥɶɬɪɚ ɢ ɟɝɨ ɨɱɢɫɬɤɢ ɞɨɥɠɟɧ ɛɵɬɶ 

ɡɚɮɢɤɫɢɪɨɜɚɧ ɩɟɪɟɩɚɞ ɞɚɜɥɟɧɢɹ ɧɚ ɱɢɫɬɨɦ ɎȽɍ ɫ ɭɤɚɡɚɧɢɟɦ ɜɹɡɤɨɫɬɢ ɢ 

ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ.  
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ȼ ɫɢɫɬɟɦɟ ɎȽɍ ɧɟɨɛɯɨɞɢɦɨ ɢɦɟɬɶ ɜ ɪɟɡɟɪɜɟ ɧɟ ɦɟɧɟɟ ɨɞɧɨɝɨ ɢɫɩɪɚɜɧɨɝɨ 

ɮɢɥɶɬɪɚ. 

ɋɢɫɬɟɦɵ ɢɡɦɟɪɟɧɢɣ ɤɨɥɢɱɟɫɬɜɚ ɢ ɩɨɤɚɡɚɬɟɥɟɣ ɤɚɱɟɫɬɜɚ ɧɟɮɬɢ (ɋɂɄɇ) 

ɋɢɫɬɟɦɵ ɢɡɦɟɪɟɧɢɣ ɤɨɥɢɱɟɫɬɜɚ ɢ ɩɨɤɚɡɚɬɟɥɟɣ ɤɚɱɟɫɬɜɚ ɧɟɮɬɢ (ɋɂɄɇ) 

ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɧɚ ɇɉɋ, ɨɫɭɳɟɫɬɜɥɹɸɳɢɯ ɩɪɢɟɦɨ-ɫɞɚɬɨɱɧɵɟ ɨɩɟɪɚɰɢɢ. 

ɋɂɄɇ ɧɟɨɛɯɨɞɢɦɚ ɞɥɹ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɯ ɢɡɦɟɪɟɧɢɣ ɦɚɫɫɵ ɛɪɭɬɬɨ ɢ 

ɧɟɬɬɨ ɧɟɮɬɢ, ɢɡɦɟɪɟɧɢɣ ɩɨɤɚɡɚɬɟɥɟɣ ɤɚɱɟɫɬɜɚ ɧɟɮɬɢ, ɚ ɬɚɤ ɠɟ ɞɥɹ ɪɟɝɢɫɬɪɚɰɢɢ 

ɢ ɨɬɨɛɪɚɠɟɧɢɹ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɣ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦɢ 

ɧɨɪɦɚɬɢɜɧɵɦɢ ɞɨɤɭɦɟɧɬɚɦɢ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɩɪɢɟɦɨ-ɫɞɚɬɨɱɧɵɯ ɨɩɟɪɚɰɢɣ. 

ɂɡɦɟɪɟɧɢɟ ɦɚɫɫɵ ɧɟɮɬɢ ɪɟɚɥɢɡɭɟɬɫɹ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɞɢɧɚɦɢɱɟɫɤɢɯ 

ɦɟɬɨɞɨɜ ɢɡɦɟɪɟɧɢɣ: 

- ɤɨɫɜɟɧɧɨɝɨ ɦɟɬɨɞɚ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɣ 

ɨɛɴɟɦɧɨɝɨ ɪɚɫɯɨɞɚ, ɩɨɬɨɱɧɵɯ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɣ ɩɥɨɬɧɨɫɬɢ, ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɣ 

ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɞɚɜɥɟɧɢɹ;  

- ɩɪɹɦɨɝɨ ɦɟɬɨɞɚ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɦɚɫɫɨɦɟɪɨɜ. 

ȼ ɫɨɫɬɚɜ ɋɂɄɇ ɜɯɨɞɢɬ:  

- ɛɥɨɤ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɥɢɧɢɣ; 

- ɛɥɨɤ ɢɡɦɟɪɟɧɢɣ ɩɨɤɚɡɚɬɟɥɟɣ ɤɚɱɟɫɬɜɚ ɧɟɮɬɢ – ɜɤɥɸɱɚɟɬ 

ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɢ ɩɥɨɬɧɨɫɬɢ ɧɟɮɬɢ, ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɢ ɜɥɚɝɨɫɨɞɟɪɠɚɧɢɹ ɜ ɧɟɮɬɢ, 

ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɢ ɜɹɡɤɨɫɬɢ, ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɫɟɪɨɫɨɞɟɪɠɚɧɢɹ, ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɢ 

ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɞɪɭɝɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ:  

- ɭɡɟɥ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɞɚɜɥɟɧɢɹ;  

- ɩɪɨɛɨɡɚɛɨɪɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɨɬɛɨɪɚ ɧɟɮɬɢ ɜ ȻɂɄ;  

- ɫɬɚɰɢɨɧɚɪɧɚɹ ɩɨɜɟɪɨɱɧɚɹ ɭɫɬɚɧɨɜɤɚ, ɧɚɩɪɢɦɟɪ, ɬɪɭɛɨɩɨɪɲɧɟɜɵɟ 

ɩɨɜɟɪɨɱɧɵɟ ɭɫɬɚɧɨɜɤɢ (Ɍɉɍ);  

- ɷɬɚɥɨɧɧɚɹ ɭɫɬɚɧɨɜɤɚ ɧɚ ɛɚɡɟ ɦɟɪɧɢɤɨɜ – ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɩɨɜɟɪɤɢ Ɍɉɍ;  

- ɫɢɫɬɟɦɚ ɩɪɨɦɵɜɤɢ Ɍɉɍ;  

- ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɬɪɭɛɨɩɪɨɜɨɞɵ;  

- ɪɟɡɟɪɜɧɚɹ ɫɢɫɬɟɦɚ ɭɱɟɬɚ ɧɟɮɬɢ – ɞɟɣɫɬɜɭɟɬ ɧɚ ɩɟɪɢɨɞ ɭɫɬɪɚɧɟɧɢɹ ɨɬɤɚɡɚ 

ɨɫɧɨɜɧɨɣ ɫɢɫɬɟɦɵ ɭɱɟɬɚ ɧɟɮɬɢ 
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Ɋɟɡɟɪɜɭɚɪɧɵɟ ɩɚɪɤɢ  

Ɋɟɡɟɪɜɭɚɪɧɵɟ ɩɚɪɤɢ ɧɟɨɛɯɨɞɢɦɵ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɪɚɜɧɨɦɟɪɧɨɫɬɢ 

ɩɟɪɟɤɚɱɤɢ ɧɟɮɬɢ, ɞɥɹ ɩɪɢɟɦɚ ɧɟɮɬɢ ɩɪɢ ɩɥɚɧɨɜɵɯ ɢɥɢ ɚɜɚɪɢɣɧɵɯ ɨɫɬɚɧɨɜɤɚɯ 

ɩɟɪɟɤɚɱɤɢ ɫ ɰɟɥɶɸ ɩɪɨɜɟɞɟɧɢɹ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ, ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɬɨɜɚɪɧɨ-

ɬɪɚɧɫɩɨɪɬɧɵɯ ɨɩɟɪɚɰɢɣ, ɜɤɥɸɱɚɹ ɜɨɡɦɨɠɧɨɟ ɩɪɨɜɟɞɟɧɢɟ ɩɪɨɰɟɫɫɚ 

ɤɨɦɩɚɭɧɞɢɪɨɜɚɧɢɹ (ɫɦɟɲɟɧɢɹ ɪɚɡɧɵɯ ɩɚɪɬɢɣ ɧɟɮɬɢ).  

ɉɪɢɦɟɧɹɸɬɫɹ ɪɟɡɟɪɜɭɚɪɵ ɬɢɩɚ Ɋȼɋ (ɫɨ ɫɬɚɰɢɨɧɚɪɧɨɣ ɤɪɵɲɟɣ ɛɟɡ 

ɩɨɧɬɨɧɚ), Ɋȼɋɉ (ɫɨ ɫɬɚɰɢɨɧɚɪɧɨɣ ɤɪɵɲɟɣ ɢ ɩɨɧɬɨɧɨɦ), ɊȼɋɉɄ (ɫ ɩɥɚɜɚɸɳɟɣ 

ɤɪɵɲɟɣ) ɨɛɴёɦɨɦ ɩɨ ɫɬɪɨɢɬɟɥɶɧɨɦɭ ɧɨɦɢɧɚɥɭ ɨɬ 1000 ɞɨ 50000 ɦ3. 

ɉɪɢɦɟɧɟɧɢɟ ɩɨɧɬɨɧɚ ɡɧɚɱɢɬɟɥɶɧɨ ɫɧɢɠɚɟɬ ɜɵɛɪɨɫɵ ɜ ɚɬɦɨɫɮɟɪɭ ɢɫɩɚɪɟɧɢɣ 

ɧɟɮɬɢ, ɧɚɯɨɞɹɳɟɣɫɹ ɜ ɪɟɡɟɪɜɭɚɪɚɯ.  

ɇɚ ɪɟɡɟɪɜɭɚɪɟ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɫɥɟɞɭɸɳɟɟ ɨɛɨɪɭɞɨɜɚɧɢɟ: ɤɥɚɩɚɧ 

ɞɵɯɚɬɟɥɶɧɵɣ; ɤɥɚɩɚɧ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɣ; ɨɝɧɟɩɪɟɝɪɚɞɢɬɟɥɶ; ɦɚɧɨɦɟɬɪ; ɩɪɢɛɨɪ 

ɞɥɹ ɡɚɦɟɪɚ ɭɪɨɜɧɹ; ɩɪɨɛɨɨɬɛɨɪɧɢɤ; ɥɸɤ – ɥɚɡ; ɤɪɚɧ ɫɢɮɨɧɧɵɣ; ɥɸɤ ɫɜɟɬɨɜɨɣ; 

ɩɟɧɨɝɟɧɟɪɚɬɨɪ; ɦɟɯɚɧɢɡɦ ɭɩɪɚɜɥɟɧɢɹ ɯɥɨɩɭɲɤɨɣ ɫ ɩɟɪɟɩɭɫɤɨɦ. 

Ɉɛɨɪɭɞɨɜɚɧɢɟ ɪɟɡɟɪɜɭɚɪɨɜ ɞɨɥɠɧɨ ɨɛɟɫɩɟɱɢɜɚɬɶ: 

- ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɨɩɟɪɚɰɢɢ ɩɨ ɡɚɩɨɥɧɟɧɢɸ ɢɯ ɧɟɮɬɶɸ ɢ ɨɩɨɪɨɠɧɟɧɢɸ; 

- ɡɚɳɢɬɭ ɨɬ ɩɨɜɵɲɟɧɢɹ ɢ ɩɨɧɢɠɟɧɢɹ ɞɚɜɥɟɧɢɹ ɜ ɝɚɡɨɜɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ; 

- ɡɚɳɢɬɭ ɨɬ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɩɨɠɚɪɚ, ɬɭɲɟɧɢɟ ɩɨɠɚɪɚ. 

ɉɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɟ ɤɥɚɩɚɧɵ 

ɋɛɪɨɫɧɵɟ ɩɪɭɠɢɧɧɵɟ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɟ ɤɥɚɩɚɧɵ (ɋɉɉɄ) 

ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɫɛɪɨɫɚ ɢɡɛɵɬɨɱɧɨɝɨ ɞɚɜɥɟɧɢɹ. Ɉɧɢ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɧɚ 

ɥɢɧɢɢ ɩɪɢёɦɚ ɇɉɋ ɢ ɧɚ ɥɢɧɢɢ ɦɟɠɞɭ ɩɨɞɩɨɪɧɨɣ ɢ ɦɚɝɢɫɬɪɚɥɶɧɨɣ ɧɚɫɨɫɧɨɣ. 

ɋɉɉɄ, ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɧɚ ɩɪɢёɦɧɨɦ ɬɪɭɛɨɩɪɨɜɨɞɟ ɇɉɋ, ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ 

ɡɚɳɢɬɵ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɪɟɡɟɪɜɭɚɪɧɨɝɨ ɩɚɪɤɚ ɨɬ ɩɨɜɵɲɟɧɧɨɝɨ 

ɞɚɜɥɟɧɢɹ. ɉɪɢ ɫɪɚɛɚɬɵɜɚɧɢɢ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɯ ɤɥɚɩɚɧɨɜ ɩɚɪɚɥɥɟɥɶɧɨ ɤ ɧɢɦ 

ɩɨɞɤɥɸɱɟɧɧɵɟ ɡɚɞɜɢɠɤɢ, ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɨɬɤɪɵɜɚɬɶɫɹ ɢ ɩɪɨɢɫɯɨɞɢɬ ɫɛɪɨɫ 

ɢɡɛɵɬɨɱɧɨɝɨ ɞɚɜɥɟɧɢɹ ɜ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɪɟɡɟɪɜɭɚɪ. 
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Ɂɚɳɢɬɭ ɩɨɞɩɨɪɧɨɣ ɧɚɫɨɫɧɨɣ ɨɬ ɢɡɛɵɬɨɱɧɨɝɨ ɞɚɜɥɟɧɢɹ ɨɛɟɫɩɟɱɢɜɚɸɬ 

ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɟ ɤɥɚɩɚɧɵ, ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɧɚ ɬɪɭɛɨɩɪɨɜɨɞɟ ɦɟɠɞɭ 

ɩɨɞɩɨɪɧɨɣ ɢ ɦɚɝɢɫɬɪɚɥɶɧɨɣ ɧɚɫɨɫɧɨɣ. 

ɇɚɫɨɫɧɵɣ ɰɟɯ ɩɨɞɩɨɪɧɵɯ ɢ ɦɚɝɢɫɬɪɚɥɶɧɵɯ ɧɚɫɨɫɨɜ  

ɉɟɪɟɤɚɱɤɭ ɧɟɮɬɢ ɨɫɭɳɟɫɬɜɥɹɸɬ ɦɚɝɢɫɬɪɚɥɶɧɵɟ ɧɚɫɨɫɧɵɟ ɚɝɪɟɝɚɬɵ 

(ɆɇȺ) ɫ ɩɨɞɚɱɟɣ ɨɬ 1250 ɞɨ 12500 ɦ3/ɱ. ɇɚɫɨɫɧɵɣ ɚɝɪɟɝɚɬ – ɚɝɪɟɝɚɬ, ɫɨɫɬɨɹɳɢɣ 

ɢɡ ɧɚɫɨɫɚ ɢ ɩɪɢɜɨɞɚ ɫɨɜɦɟɫɬɧɨ ɫ ɷɥɟɦɟɧɬɚɦɢ ɬɪɚɧɫɦɢɫɫɢɢ, ɨɩɨɪɧɨɣ ɩɥɢɬɨɣ ɢ 

ɥɸɛɵɦ ɞɪɭɝɢɦ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ.  

Ⱦɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɤɚɜɢɬɚɰɢɢ ɧɚ ɜɯɨɞɟ ɆɇȺ ɫɨɡɞɚɟɬɫɹ ɞɚɜɥɟɧɢɟ 

ɩɨɞɩɨɪɧɵɦɢ ɧɚɫɨɫɧɵɦɢ ɚɝɪɟɝɚɬɚɦɢ (ɉɇȺ). ɇɚ ɇɉɋ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɧɟɫɤɨɥɶɤɨ 

ɆɇȺ ɢ ɉɇȺ ɫ ɭɱɟɬɨɦ ɨɛɟɫɩɟɱɟɧɢɹ ɪɟɡɟɪɜɚ ɧɚɫɨɫɨɜ. Ⱦɥɹ ɩɟɪɟɯɨɞɚ ɫ ɧɚɫɨɫɚ ɧɚ 

ɧɚɫɨɫ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ȺȼɊ (ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ ɜɤɥɸɱɟɧɢɟ ɪɟɡɟɪɜɚ). ɇɚɫɨɫɵ ɦɨɝɭɬ 

ɛɵɬɶ ɫɨɟɞɢɧɟɧɵ ɤɚɤ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɬɚɤ ɢ ɩɚɪɚɥɥɟɥɶɧɨ. 

ɍɡɟɥ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɞɚɜɥɟɧɢɹ 

Ⱦɥɹ ɩɨɞɞɟɪɠɚɧɢɹ ɡɚɞɚɧɧɵɯ ɜɟɥɢɱɢɧ ɞɚɜɥɟɧɢɣ (ɦɢɧɢɦɚɥɶɧɨɝɨ ɧɚ ɜɯɨɞɟ ɢ 

ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɧɚ ɜɵɯɨɞɟ ɦɚɝɢɫɬɪɚɥɶɧɨɝɨ ɧɟɮɬɟɩɪɨɜɨɞɚ) ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ 

ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɞɚɜɥɟɧɢɹ ɦɟɬɨɞɨɦ ɞɪɨɫɫɟɥɢɪɨɜɚɧɢɹ ɢɥɢ ɷɥɟɤɬɪɨɩɪɢɜɨɞɚ ɫ 

ɪɟɝɭɥɢɪɭɟɦɵɦ ɱɢɫɥɨɦ ɨɛɨɪɨɬɨɜ.  

ɍɡɟɥ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɞɚɜɥɟɧɢɹ (ɍɊȾ) ɞɨɥɠɟɧ ɫɨɫɬɨɹɬɶ ɧɟ ɦɟɧɟɟ ɱɟɦ ɢɡ 

ɞɜɭɯ ɪɟɝɭɥɢɪɭɸɳɢɯ ɭɫɬɪɨɣɫɬɜ. ɍɊȾ ɨɛɟɫɩɟɱɢɜɚɟɬ ɪɚɜɧɨɦɟɪɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ 

ɩɨɬɨɤɚ ɢ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ ɩɪɹɦɵɟ ɭɱɚɫɬɤɢ ɞɨ ɢ ɩɨɫɥɟ ɪɟɝɭɥɢɪɭɸɳɢɯ ɭɫɬɪɨɣɫɬɜ 

ɞɥɢɧɨɣ ɧɟ ɦɟɧɟɟ 5 ɞɢɚɦɟɬɪɨɜ.  

Ɇɟɬɨɞ ɞɪɨɫɫɟɥɢɪɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɧɵɦ ɦɟɬɨɞɨɦ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 

ɞɚɜɥɟɧɢɹ ɧɚ ɇɉɋ. Ɋɟɝɭɥɢɪɭɸɳɚɹ ɩɨɜɨɪɨɬɧɚɹ ɡɚɫɥɨɧɤɚ ɦɨɧɬɢɪɭɟɬɫɹ ɞɥɹ 

ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɞɚɜɥɟɧɢɹ ɧɚ ɜɵɯɨɞɟ ɢɡ ɇɉɋ  

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɬɪɭɛɨɩɪɨɜɨɞɵ  

Ʉ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ ɬɪɭɛɨɩɪɨɜɨɞɚɦ ɨɬɧɨɫɹɬ: ɜɧɭɬɪɢɩɥɨɳɚɞɨɱɧɵɟ 

ɬɪɭɛɨɩɪɨɜɨɞɵ ɦɟɠɞɭ ɬɨɱɤɚɦɢ ɜɪɟɡɤɢ ɜ ɦɚɝɢɫɬɪɚɥɶɧɵɣ ɬɪɭɛɨɩɪɨɜɨɞ ɧɚ ɜɯɨɞɟ ɢ 

ɜɵɯɨɞɟ ɩɟɪɟɤɚɱɢɜɚɸɳɢɯ ɫɬɚɧɰɢɣ, ɩɟɪɟɜɚɥɨɱɧɵɯ ɬɟɪɦɢɧɚɥɨɜ, ɩɪɢɟɦɨ-

ɫɞɚɬɨɱɧɵɯ ɩɭɧɤɬɨɜ; ɬɪɭɛɨɩɪɨɜɨɞɵ ɞɪɟɧɚɠɚ ɢ ɭɬɟɱɟɤ ɨɬ ɧɚɫɨɫɧɵɯ ɚɝɪɟɝɚɬɨɜ, 
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ɞɪɟɧɚɠɚ ɮɢɥɶɬɪɨɜ-ɝɪɹɡɟɭɥɨɜɢɬɟɥɟɣ, ɪɟɝɭɥɹɬɨɪɨɜ ɞɚɜɥɟɧɢɹ, ɭɡɥɨɜ ɭɱɟɬɚ ɧɟɮɬɢ 

(ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ); ɬɪɭɛɨɩɪɨɜɨɞɵ ɫɛɪɨɫɚ ɞɚɜɥɟɧɢɹ ɨɬ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɯ 

ɤɥɚɩɚɧɨɜ, ɫɢɫɬɟɦɵ ɫɝɥɚɠɢɜɚɧɢɹ ɜɨɥɧ ɞɚɜɥɟɧɢɹ, ɨɛɜɹɡɤɢ ɟɦɤɨɫɬɟɣ ɫɛɪɨɫɚ ɢ 

ɝɚɲɟɧɢɹ ɭɞɚɪɧɨɣ ɜɨɥɧɵ, ɨɬɤɚɱɤɢ ɢɡ ɟɦɤɨɫɬɟɣ ɫɛɨɪɚ ɭɬɟɱɟɤ; ɬɪɭɛɨɩɪɨɜɨɞɵ 

ɫɥɢɜɨ-ɧɚɥɢɜɧɵɯ ɷɫɬɚɤɚɞ, ɨɩɨɪɨɠɧɟɧɢɹ ɫɬɟɧɞɟɪɨɜ ɦɨɪɫɤɢɯ ɬɟɪɦɢɧɚɥɨɜ, ɫɢɫɬɟɦɵ 

ɭɥɚɜɥɢɜɚɧɢɹ ɥɟɝɤɢɯ ɮɪɚɤɰɢɣ. 

ȼ ɫɨɫɬɚɜ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɜɯɨɞɢɬ: 

- ɡɚɩɨɪɧɚɹ, ɪɟɝɭɥɢɪɭɸɳɚɹ ɢ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɚɹ ɚɪɦɚɬɭɪɚ,  

- ɮɢɥɶɬɪɵ-ɝɪɹɡɟɭɥɨɜɢɬɟɥɢ,  

- ɫɢɫɬɟɦɚ ɫɝɥɚɠɢɜɚɧɢɹ ɜɨɥɧ ɞɚɜɥɟɧɢɹ,  

- ɧɚɫɨɫɵ,  

- ɫɢɫɬɟɦɵ ɢɡɦɟɪɟɧɢɣ ɤɨɥɢɱɟɫɬɜɚ ɢ ɩɨɤɚɡɚɬɟɥɟɣ ɤɚɱɟɫɬɜɚ ɧɟɮɬɢ,  

- ɬɪɭɛɨɩɨɪɲɧɟɜɵɟ ɩɨɜɟɪɨɱɧɵɟ ɭɫɬɚɧɨɜɤɢ,  

- ɤɨɥɨɞɰɵ ɨɬɛɨɪɚ ɞɚɜɥɟɧɢɹ ɢ ɞɪɭɝɢɟ ɭɫɬɪɨɣɫɬɜɚ 

 

1.2 ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɧɚɫɨɫɧɨɝɨ ɫɢɥɨɜɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
ɩɟɪɟɤɚɱɢɜɚɸɳɟɣ ɫɬɚɧɰɢɢ 

 

ȼɫɟ ɇɉɋ ɧɚ ɭɱɚɫɬɤɚɯ ɦɚɝɢɫɬɪɚɥɶɧɨɝɨ ɧɟɮɬɟɩɪɨɜɨɞɚ ɫ ɨɞɧɨɣ ɩɪɨɩɭɫɤɧɨɣ 

ɫɩɨɫɨɛɧɨɫɬɶɸ ɫɧɚɛɠɚɸɬɫɹ ɨɞɧɨɬɢɩɧɵɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ [1]. ȼ ɤɚɱɟɫɬɜɟ 

ɨɫɧɨɜɧɨɝɨ ɧɚɫɨɫɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɚ ɇɉɋ ɩɪɢɦɟɧɹɸɬ ɦɚɝɢɫɬɪɚɥɶɧɵɟ ɢ 

ɩɨɞɩɨɪɧɵɟ ɧɚɫɨɫɵ.  

Ⱦɥɹ ɧɨɪɦɚɥɶɧɵɯ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ ɦɚɝɢɫɬɪɚɥɶɧɨɝɨ ɰɟɧɬɪɨɛɟɠɧɨɝɨ ɧɚɫɨɫɚ 

ɧɟɨɛɯɨɞɢɦ ɧɚɩɨɪ ɧɚ ɟɝɨ ɜɯɨɞɟ, ɜɟɥɢɱɢɧɚ ɤɨɬɨɪɨɝɨ ɢɡɦɟɧɹɟɬɫɹ ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ 

0,2 ɞɨ 0,87 Ɇɉɚ [2]. ɗɬɨ ɜɵɡɜɚɧɨ ɬɟɦ, ɱɬɨ ɨɧɢ ɧɟ ɪɚɫɩɨɥɚɝɚɸɬ ɧɟɨɛɯɨɞɢɦɵɦ 

ɤɚɜɢɬɚɰɢɨɧɧɵɦ ɡɚɩɚɫɨɦ. Ⱦɥɹ ɫɨɡɞɚɧɢɹ ɬɚɤɨɝɨ ɧɟɨɛɯɨɞɢɦɨɝɨ ɞɚɜɥɟɧɢɹ ɧɚ ɜɯɨɞɟ 

ɜ ɨɫɧɨɜɧɨɣ ɦɚɝɢɫɬɪɚɥɶɧɵɣ ɧɚɫɨɫ ɧɚ ɝɨɥɨɜɧɵɯ ɇɉɋ ɢɫɩɨɥɶɡɭɸɬɫɹ 

ɝɨɪɢɡɨɧɬɚɥɶɧɵɟ ɢ ɜɟɪɬɢɤɚɥɶɧɵɟ ɩɨɞɩɨɪɧɵɟ ɧɚɫɨɫɵ, ɟɫɥɢ ɪɟɱɶ ɢɞɟɬ ɨ 

ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɇɉɋ, ɬɨ ɷɬɨ ɞɚɜɥɟɧɢɟ ɞɨɥɠɧɨ ɛɵɬɶ ɫɨɡɞɚɧɨ ɧɟɢɫɩɨɥɶɡɨɜɚɧɧɵɦ 
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ɧɚɩɨɪɨɦ ɩɪɟɞɵɞɭɳɟɣ ɫɬɚɧɰɢɢ. ɉɪɢ ɷɬɨɦ ɨɫɧɨɜɧɵɟ ɢ ɩɨɞɩɨɪɧɵɟ ɧɚɫɨɫɵ 

ɞɨɥɠɧɵ ɢɦɟɬɶ ɨɞɢɧɚɤɨɜɵɟ ɩɨɞɚɱɢ. 

ɐɟɧɬɪɨɛɟɠɧɵɟ ɧɚɫɨɫɵ ɞɚɧɧɨɝɨ ɪɹɞɚ, ɢɡɝɨɬɚɜɥɢɜɚɸɬ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɨɦ 

ɢɫɩɨɥɧɟɧɢɢ ɨɧɢ ɢɦɟɸɬ ɟɞɢɧɭɸ ɱɚɫɬɨɬɭ ɜɪɚɳɟɧɢɹ 3000 ɨɛ/ɦɢɧ, ɩɪɢ ɦɨɧɬɚɠɟ ɧɟ 

ɬɪɟɛɭɟɬɫɹ ɨɬɫɨɟɞɢɧɟɧɢɹ ɜɯɨɞɧɨɝɨ ɢ ɜɵɯɨɞɧɨɝɨ ɩɚɬɪɭɛɤɨɜ. 

ɋɨɝɥɚɫɧɨ ɩɚɫɩɨɪɬɭ ɧɚ ɧɚɫɨɫɵ ɬɢɩɚ ɇɆ ɢɯ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɥɹ 

ɩɟɪɟɤɚɱɤɢ ɧɟɮɬɢ ɢ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɫ ɬɟɦɩɟɪɚɬɭɪɨɣ ɨɬ –5 ɞɨ +80 °ɋ, 

ɤɢɧɟɦɚɬɢɱɟɫɤɨɣ ɜɹɡɤɨɫɬɶɸ ɞɨ 300 ɫɋɬ, ɫ ɫɨɞɟɪɠɚɧɢɟɦ ɦɟɯɚɧɢɱɟɫɤɢɯ ɩɪɢɦɟɫɟɣ 

ɩɨ ɨɛɴɟɦɭ ɧɟ ɛɨɥɟɟ 0,05 % ɢ ɪɚɡɦɟɪɨɦ ɧɟ ɛɨɥɟɟ 0,2 ɦɦ. ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ 

ɩɟɪɟɤɚɱɢɜɚɟɦɨɣ ɧɟɮɬɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 1 [3]. 

 

Ɍɚɛɥɢɰɚ 1 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɩɟɪɟɤɚɱɢɜɚɟɦɨɣ ɧɟɮɬɢ  

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɹ 
ȿɞɢɧɢɰɵ 

ɢɡɦɟɪɟɧɢɹ 

ɉɪɟɞɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ 

Min Max 

ɉɥɨɬɧɨɫɬɶ (ɩɪɢ 20 °ɋ) ɤɝ/ɦ3 833,0 840,0 

ɋɨɞɟɪɠɚɧɢɟ ɜɨɞɵ % 0,03 0,15 

ɋɨɞɟɪɠɚɧɢɟ ɫɨɥɟɣ ɦɝ/ɥ 5,0 22,0 

ɋɨɞɟɪɠɚɧɢɟ ɦɟɯɚɧɢɱɟɫɤɢɯ ɩɪɢɦɟɫɟɣ % ɨɬɫɭɬɫɬɜɭɟɬ 0,005 

Ɇɚɫɫɨɜɚɹ ɞɨɥɹ ɫɟɪɵ % 0,58 0,70 

Ʉɢɧɟɦɚɬɢɱɟɫɤɚɹ ɜɹɡɤɨɫɬɶ (ɩɪɢ 200ɋ) ɫɋɬ 60 300 

ɋɨɞɟɪɠɚɧɢɟ ɩɚɪɚɮɢɧɚ % 1,5 2,7 

ɍɩɪɭɝɨɫɬɶ ɩɚɪɨɜ  ɤɉɚ 47,0 55,0 

 

Ⱦɥɹ ɩɨɞɞɟɪɠɚɧɢɹ ɧɟɨɛɯɨɞɢɦɨɝɨ ɧɚɩɨɪɚ ɧɚ ɜɯɨɞɟ ɦɚɝɢɫɬɪɚɥɶɧɵɯ ɧɚɫɨɫɨɜ 

ɢɫɩɨɥɶɡɭɸɬ ɰɟɧɬɪɨɛɟɠɧɵɟ ɜɟɪɬɢɤɚɥɶɧɵɟ ɩɨɞɩɨɪɧɵɟ ɧɚɫɨɫɵ. Ɉɧɢ 

ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɧɚ ɨɬɤɪɵɬɵɯ ɩɥɨɳɚɞɤɚɯ ɢ ɦɨɝɭɬ ɪɚɛɨɬɚɬɶ ɩɪɢ 

ɬɟɦɩɟɪɚɬɭɪɚɯ ɨɬ –50 °ɋ ɞɨ +45 °ɋ. ɉɨɞɩɨɪɧɵɟ ɧɚɫɨɫɵ ɨɩɭɫɤɚɸɬ ɜ ɤɨɥɨɞɟɰ, 

ɡɚɩɨɥɧɟɧɧɵɣ ɧɟɮɬɶɸ. Ⱦɜɢɝɚɬɟɥɶ ɪɚɫɩɨɥɨɠɟɧ ɜɟɪɬɢɤɚɥɶɧɨ ɢ ɪɚɛɨɬɚɟɬ ɧɚ 

ɨɬɤɪɵɬɨɦ ɜɨɡɞɭɯɟ. ȼ ɤɚɱɟɫɬɜɟ ɞɜɢɝɚɬɟɥɟɣ ɢɫɩɨɥɶɡɭɸɬ ɜɟɪɬɢɤɚɥɶɧɵɟ, 

ɚɫɢɧɯɪɨɧɧɵɟ, ɤɨɪɨɬɤɨɡɚɦɤɧɭɬɵɟ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɢ ɜɨ ɜɡɪɵɜɨɡɚɳɢɳɟɧɧɨɦ 

ɢɫɩɨɥɧɟɧɢɢ ɫ ɱɚɫɬɨɬɨɣ ɜɪɚɳɟɧɢɹ ɜɚɥɚ 1 500 ɨɛ/ɦɢɧ ɢ ɧɚɩɪɹɠɟɧɢɟɦ 10 ɤȼɬ [4].  
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1.3 Ɉɩɢɫɚɧɢɟ ɦɚɝɢɫɬɪɚɥɶɧɨɝɨ ɧɚɫɨɫɚ ɬɢɩɚ 10000-210 

 

Ɉɫɧɨɜɧɵɟ ɧɚɫɨɫɵ, ɤɨɬɨɪɵɟ ɢɫɩɨɥɶɡɭɸɬɫɹ ɧɚ ɧɟɮɬɟɩɟɪɟɤɚɱɢɜɚɸɳɢɯ 

ɫɬɚɧɰɢɹɯ ɨɛɨɡɧɚɱɚɸɬɫɹ ɤɨɦɛɢɧɚɰɢɟɣ ɛɭɤɜ ɢ ɰɢɮɪ ɇɆ 10000-210, ɱɬɨ 

ɩɨɧɢɦɚɟɬɫɹ ɤɚɤ «ɇɚɫɨɫ ɦɚɝɢɫɬɪɚɥɶɧɵɣ ɢɦɟɸɳɢɣ ɧɨɦɢɧɚɥɶɧɭɸ ɩɨɞɚɱɭ 10000  

ɦ3 /ɱ, ɨɛɪɚɡɭɹ ɧɚɩɨɪ 210 ɦ.» 

ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɨɞɚɱɢ ɰɟɧɬɪɨɛɟɠɧɵɟ ɧɚɫɨɫɵ ɜ ɧɟɮɬɹɧɨɣ 

ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɪɚɡɥɢɱɚɸɬɫɹ ɤɨɧɫɬɪɭɤɰɢɨɧɧɨ. ɇɚɩɪɢɦɟɪ, ɧɚɫɨɫɵ ɫ ɩɨɞɚɱɟɣ 

ɞɨ 1250 ɦ3/ɱ – ɫɟɤɰɢɨɧɧɵɟ, ɦɧɨɝɨɫɬɭɩɟɧɱɚɬɵɟ; ɫ ɩɨɞɚɱɟɣ ɛɨɥɟɟ 1250 ɦ3/ɱ – 

ɨɞɧɨɫɬɭɩɟɧɱɚɬɵɟ, ɫɩɢɪɚɥɶɧɵɟ, ɞɜɭɫɬɨɪɨɧɧɟɝɨ ɜɯɨɞɚ, ɢɦɟɸɳɢɟ ɨɬ ɨɞɧɨɝɨ ɞɨ 

ɬɪɟɯ ɫɦɟɧɧɵɯ ɪɨɬɨɪɨɜ ɧɚ ɩɨɞɚɱɢ 00.5Q , 00.7Q  , 01.25Q , ɝɞɟ 0Q  – ɧɨɦɢɧɚɥɶɧɚɹ 

ɩɨɞɚɱɚ ɧɚɫɨɫɚ. ɇɚ ɪɢɫɭɧɤɟ 1 ɩɪɟɞɫɬɚɜɥɟɧɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɧɚɫɨɫɚ ɇɆ 10000-

210 ɫɨ ɫɦɟɧɧɵɦ ɪɨɬɨɪɨɦ ɧɚ ɩɨɞɚɱɭ 7000 ɦ2/ɱ, ɢɫɩɵɬɚɧɧɨɝɨ ɧɚ ɜɨɞɟ.  

 

 

Ɋɢɫɭɧɨɤ 1 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɧɚɫɨɫɚ ɬɢɩɚ ɇɆ 10000-210 

 

Ɇɚɤɫɢɦɚɥɶɧɨ ɜɨɡɦɨɠɧɭɸ ɱɚɫɬɨɬɭ ɜɪɚɳɟɧɢɹ ɧɚɫɨɫɨɜ, ɪɚɜɧɨɣ 3000 ɨɛ/ɦɢɧ 

ɢ ɪɚɛɨɬɚɸɳɢɯ ɧɚ ɬɨɤɟ ɫ ɱɚɫɬɨɬɨɣ 50 Ƚɰ, ɩɪɟɞɨɩɪɟɞɟɥɹɸɬ ɬɟɦ, ɱɬɨ, ɭɜɟɥɢɱɢɜɚɹ 
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ɡɧɚɱɟɧɢɟ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɜɚɥɚ, ɩɪɨɢɫɯɨɞɢɬ ɭɜɟɥɢɱɟɧɢɟ ɫɤɨɪɨɫɬɢ ɠɢɞɤɨɫɬɢ ɧɚ 

ɜɯɨɞɟ ɜ ɧɚɫɨɫ. ɂɡ-ɡɚ ɷɬɨɝɨ ɭɜɟɥɢɱɟɧɢɹ ɫɤɨɪɨɫɬɢ ɨɛɪɚɡɭɟɬɫɹ ɤɚɜɢɬɚɰɢɹ, ɤɨɬɨɪɚɹ 

ɧɟɝɚɬɢɜɧɨ ɜɥɢɹɟɬ ɧɚ ɧɚɫɨɫɧɵɣ ɚɝɪɟɝɚɬ. ɂɡ ɷɬɨɝɨ ɫɥɟɞɭɟɬ, ɱɬɨ ɜɫɟ ɧɚɫɨɫɵ ɢɦɟɸɬ 

ɱɚɫɬɨɬɭ ɜɪɚɳɟɧɢɹ ɜ 3000 ɨɛ/ɦɢɧ. ɇɚ ɪɢɫɭɧɤɟ 2 ɩɪɟɞɫɬɚɜɥɟɧ ɨɛɳɢɣ ɜɢɞ 

ɧɚɫɨɫɧɨɝɨ ɚɝɪɟɝɚɬɚ ɫ ɩɨɞɚɱɟɣ 31250 ɦ / ɱQ  . 

 

 

Ɋɢɫɭɧɨɤ 2 – ɇɚɫɨɫɧɵɣ ɚɝɪɟɝɚɬ ɫɟɪɢɢ ɇɆ ɫ ɩɨɞɚɱɟɣ 31250 ɦ / ɱQ    

 

Ɉɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɢɫɩɨɥɶɡɭɟɦɨɝɨ ɧɚɫɨɫɧɨɝɨ ɚɝɪɟɝɚɬɚ ɬɢɩɚ ɇɆ 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2 [5]. 

 

Ɍɚɛɥɢɰɚ 2 – ɉɚɪɚɦɟɬɪɵ ɧɚɫɨɫɧɨɝɨ ɚɝɪɟɝɚɬɚ ɬɢɩɚ ɇɆ 

Ɍɢɩɨɪɚɡɦɟɪ 

ɧɚɫɨɫɚ 
Ɋɨɬɨɪ 

ɉɨɞɚɱɚ, 

ɦ3/ɱ 

ɇɚɩɨɪ, 

ɦ 

Ⱦɢɚɦɟɬɪ 

ɪɚɛɨɱɟɝɨ 

ɤɨɥɟɫɚ, 

ɦɦ 

ɑɚɫɬɨɬɚ 

ɜɪɚɳɟɧɢɹ, 

ɨɛ/ɦɢɧ 

Ɇɨɳɧɨɫɬɶ 

ɧɚɫɨɫɚ, 

ɤȼɬ 

ɄɉȾ 

ɧɚɫɨɫɚ 

(ɧɚ ɜɨɞɟ), 

% 

ɇɆ 10000-

210 
0,7 7000 200 506,486 3000 3815 84 

 

Ʉɨɧɫɬɪɭɤɰɢɹ ɨɫɧɨɜɧɨɝɨ ɰɟɧɬɪɨɛɟɠɧɨɝɨ ɧɚɫɨɫɚ (ɪɢɫɭɧɨɤ 3) ɞɥɹ 

ɦɚɝɢɫɬɪɚɥɶɧɵɯ ɧɟɮɬɟɩɪɨɜɨɞɨɜ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ: ɪɚɛɨɱɟɟ ɤɨɥɟɫɨ (ɊɄ) 

ɞɜɭɫɬɨɪɨɧɧɟɝɨ ɜɯɨɞɚ, ɡɚɤɪɵɬɨɝɨ ɬɢɩɚ ɤɨɬɨɪɨɟ ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɧɵɦ ɷɥɟɦɟɧɬɨɦ 

ɧɚɫɨɫɚ, ɧɚɞɟɜɚɟɬɫɹ ɧɚ ɲɩɨɧɤɭ ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɤɪɟɩɥɟɧɢɟɦ ɤ ɜɚɥɭ.  
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Ɋɢɫɭɧɨɤ 3 – Ɋɚɡɪɟɡ ɧɚɫɨɫɚ ɇɆ10000-210: 1 – ɜɟɪɯɧɹɹ ɱɚɫɬɶ ɤɨɪɩɭɫɚ (ɤɪɵɲɤɚ); 2 

– ɧɢɠɧɹɹ ɱɚɫɬɶ ɤɨɪɩɭɫɚ; 3 – ɩɨɥɭɫɩɢɪɚɥɶɧɵɣ ɩɨɞɜɨɞ; 

4 – ɞɜɭɯɡɚɜɢɬɤɨɜɵɣ ɫɩɢɪɚɥɶɧɵɣ ɨɬɜɨɞ; 5 – ɩɪɢɜɚɪɧɚɹ ɩɟɪɟɝɨɪɨɞɤɚ; 

6 – ɪɚɛɨɱɟɟ ɤɨɥɟɫɨ ɞɜɭɫɬɨɪɨɧɧɟɝɨ ɜɯɨɞɚ;7 – ɭɩɥɨɬɧɟɧɢɟ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ 

ɳɟɥɟɜɨɝɨ ɬɢɩɚ; 8 – ɜɚɥ; 9, 10 – ɡɚɳɢɬɧɵɟ ɜɬɭɥɤɢ; 11 – ɨɩɨɪɧɵɟ ɩɨɞɲɢɩɧɢɤɢ 

ɫɤɨɥɶɠɟɧɢɹ; 12 – ɫɞɜɨɟɧɧɵɟ ɪɚɞɢɚɥɶɧɨ-ɭɩɨɪɧɵɟ ɲɚɪɢɤɨɩɨɞɲɢɩɧɢɤɢ; 

13 – ɤɨɪɩɭɫ ɩɨɞɲɢɩɧɢɤɚ; 14 – ɦɟɯɚɧɢɱɟɫɤɢɟ ɬɨɪɰɨɜɵɟ ɭɩɥɨɬɧɟɧɢɹ ɩɚɬɪɨɧɧɨɝɨ 

ɬɢɩɚ; 15 – ɞɨɩɨɥɧɢɬɟɥɶɧɨɟ ɭɩɥɨɬɧɟɧɢɟ ɫɨ ɫɬɨɪɨɧɵ ɚɬɦɨɫɮɟɪɵ; 

16 – ɭɫɬɪɨɣɫɬɜɚ ɝɢɞɪɨɰɢɤɥɨɧɧɨɣ ɨɱɢɫɬɤɢ ɩɟɪɟɤɚɱɢɜɚɟɦɨɣ ɫɪɟɞɵ 

 

ȼ ɤɨɪɩɭɫɟ ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɩɨɥɭɫɩɢɪɚɥɶɧɵɣ ɩɨɞɜɨɞ ɢ ɞɜɭɯɡɚɜɢɬɤɨɜɵɣ 

ɫɩɢɪɚɥɶɧɵɣ ɨɬɜɨɞ ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɰɢɪɤɭɥɹɰɢɢ ɠɢɞɤɨɫɬɢ ɩɪɢ ɩɨɦɨɳɢ 

ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɢ ɜɚɥɚ. ɀɢɞɤɨɫɬɶ, ɩɨɞɜɨɞɢɦɚɹ ɜ ɤɨɪɩɭɫ ɧɚɫɨɫɚ, ɫɨɩɪɢɤɚɫɚɟɬɫɹ 

ɫ ɜɪɚɳɚɸɳɢɦɫɹ ɪɚɛɨɱɢɦ ɤɨɥɟɫɨɦ ɢ ɜɵɬɚɥɤɢɜɚɟɬɫɹ ɜ ɧɚɩɨɪɧɵɣ ɩɚɬɪɭɛɨɤ ɩɨɞ 

ɞɟɣɫɬɜɢɟɦ ɰɟɧɬɪɨɛɟɠɧɨɣ ɫɢɥɵ. Ɍɨɪɰɟɜɵɟ ɭɩɥɨɬɧɟɧɢɹ ɧɟɨɛɯɨɞɢɦɵ ɞɥɹ ɬɨɝɨ 

ɱɬɨɛɵ ɧɟ ɞɨɩɭɫɬɢɬɶ ɭɬɟɱɤɢ ɜ ɦɟɫɬɟ ɜɵɯɨɞɚ ɜɚɥɚ ɢɡ ɤɨɪɩɭɫɚ, ɚ ɳɟɥɟɜɵɟ 

ɭɩɥɨɬɧɟɧɢɹ – ɱɬɨɛɵ ɪɚɡɞɟɥɢɬɶ ɨɛɥɚɫɬɶ ɦɟɠɞɭ ɫɨɛɨɣ ɨɛɥɚɫɬɢ ɧɚɝɧɟɬɚɧɢɹ ɢ 

ɜɫɚɫɵɜɚɧɢɹ.  
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ȼ ɤɚɱɟɫɬɜɟ ɨɫɧɨɜɧɵɯ ɩɨɞɲɢɩɧɢɤɨɜ ɩɪɢɦɟɧɹɸɬɫɹ ɩɨɞɲɢɩɧɢɤɢ 

ɫɤɨɥɶɠɟɧɢɹ. Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɪɚɡɝɪɭɡɤɢ ɪɨɬɨɪɚ ɨɬ ɨɫɟɜɵɯ ɭɫɢɥɢɣ, ɪɚɛɨɱɟɟ 

ɤɨɥɟɫɨ ɢɫɩɨɥɧɹɸɬ ɫ ɞɜɭɯɫɬɨɪɨɧɧɢɦ ɜɯɨɞɨɦ, ɚ ɞɥɹ ɪɚɡɝɪɭɡɤɢ ɨɫɬɚɬɨɱɧɵɯ ɨɫɟɜɵɯ 

ɧɚɩɪɹɠɟɧɢɣ ɩɪɢɦɟɧɹɸɬ ɪɚɞɢɚɥɶɧɨ-ɭɩɨɪɧɵɟ ɩɨɞɲɢɩɧɢɤɢ.  

ȼ ɬɨɠɟ ɜɪɟɦɹ ɧɟɨɛɯɨɞɢɦɨ ɪɚɡɝɪɭɡɢɬɶ ɨɬ ɢɡɥɢɲɧɢɯ ɧɚɝɪɭɡɨɤ ɢ ɬɨɪɰɟɜɵɟ 

ɭɩɥɨɬɧɟɧɢɹ. ɋ ɷɬɨɣ ɰɟɥɶɸ ɩɪɢɦɟɧɹɸɬ ɬɪɭɛɵ, ɤɨɬɨɪɵɟ ɫɨɟɞɢɧɟɧɵ ɫ ɤɚɦɟɪɚɦɢ 

ɭɩɥɨɬɧɟɧɢɣ, ɤɨɬɨɪɵɟ, ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɨɬɞɟɥɟɧ ɨɬ ɜɯɨɞɧɨɣ ɩɨɥɨɫɬɢ ɧɚɫɨɫɚ ɬɚɤ 

ɧɚɡɵɜɚɟɦɵɦɢ ɪɚɡɞɟɥɢɬɟɥɶɧɵɦɢ ɜɬɭɥɤɚɦɢ. Ⱥ ɫ ɩɨɦɨɳɶɸ ɭɠɟ ɞɪɭɝɢɯ ɬɪɭɛ 

ɨɬɜɨɞɹɬ ɭɬɟɱɤɢ ɢɡ ɤɚɦɟɪ ɫɛɨɪɚ ɷɬɢɯ ɫɚɦɵɯ ɭɬɟɱɟɤ. 

Ⱦɥɹ ɩɟɪɟɞɚɱɢ ɤɪɭɬɹɳɟɝɨ ɦɨɦɟɧɬɚ ɨɬ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ ɤ ɧɚɫɨɫɭ 

ɢɫɩɨɥɶɡɭɟɬɫɹ ɡɭɛɱɚɬɚɹ ɦɭɮɬɚ. ȼ ɧɢɠɧɟɣ ɱɚɫɬɢ ɤɨɪɩɭɫɚ ɪɚɫɩɨɥɚɝɚɸɬɫɹ 

ɩɪɢɟɦɧɵɣ ɢ ɧɚɩɨɪɧɵɣ ɩɚɬɪɭɛɤɢ, ɤɨɬɨɪɵɟ ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ 

ɩɥɨɫɤɨɫɬɢ, ɧɨ ɢɯ ɧɚɩɪɚɜɥɟɧɢɹ ɩɪɨɬɢɜɨɩɨɥɨɠɧɵ. ɉɪɢɟɦɧɵɣ ɢ ɧɚɩɨɪɧɵɣ 

ɩɚɬɪɭɛɤɢ ɩɪɢɫɨɟɞɢɧɹɸɬɫɹ ɫɜɚɪɤɨɣ ɤ ɦɚɝɢɫɬɪɚɥɶɧɵɦ ɬɪɭɛɨɩɪɨɜɨɞɚɦ.  

Ⱦɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɤɚɜɢɬɚɰɢɢ ɧɚ ɜɯɨɞɟ ɜ ɧɚɫɨɫ ɧɟɨɛɯɨɞɢɦɨ ɨɛɟɫɩɟɱɢɬɶ 

ɧɭɠɧɵɣ ɧɚɩɨɪ. ɋ ɷɬɨɣ ɰɟɥɶɸ ɩɪɢɦɟɧɹɸɬ ɩɨɞɩɨɪɧɵɟ ɧɚɫɨɫɵ. 

 

2 ɉɪɢɱɢɧɵ ɫɧɢɠɟɧɢɹ ɤ.ɩ.ɞ. ɧɚɫɨɫɚ 

 

ȼ ɩɪɨɰɟɫɫɟ ɩɟɪɟɤɚɱɢɜɚɧɢɹ ɠɢɞɤɨɫɬɟɣ ɨɛɨɪɭɞɨɜɚɧɢɟ ɩɨɫɬɨɹɧɧɨ ɧɚɯɨɞɢɬɫɹ 

ɩɨɞ ɦɟɯɚɧɢɱɟɫɤɢɦ ɧɚɩɪɹɠɟɧɢɟɦ, ɜɫɥɟɞɫɬɜɢɟ ɱɟɝɨ ɩɪɨɢɫɯɨɞɢɬ ɜɨɡɧɢɤɧɨɜɟɧɢɟ 

ɤɨɪɪɨɡɢɢ, ɷɪɨɡɢɢ, ɬɪɟɧɢɹ ɢ ɤɚɜɢɬɚɰɢɢ ɧɚ ɨɫɧɨɜɧɵɯ ɤɨɦɩɨɧɟɧɬɚɯ ɧɚɫɨɫɚ, ɬɚɤɢɯ 

ɤɚɤ ɥɨɩɚɫɬɢ, ɤɨɪɩɭɫɵ ɢ ɜɚɥɵ. ɉɨɹɜɥɹɸɬɫɹ ɪɚɡɥɢɱɧɵɟ ɩɨɬɟɪɢ ɷɧɟɪɝɢɢ, ɤɨɬɨɪɵɟ 

ɜɥɢɹɸɬ ɧɚ ɜɟɥɢɱɢɧɭ ɤ.ɩ.ɞ. ɧɚɫɨɫɚ. Ʉ.ɩ.ɞ. ɨɬɨɛɪɚɠɚɟɬ ɜɟɥɢɱɢɧɭ ɩɨɬɟɪɶ ɷɧɟɪɝɢɢ 

ɧɚ ɪɚɡɥɢɱɧɵɯ ɪɟɠɢɦɚɯ ɪɚɛɨɬɵ ɧɚɫɨɫɚ, ɚ ɬɚɤɠɟ ɨɩɪɟɞɟɥɹɟɬ ɷɤɨɧɨɦɢɱɟɫɤɭɸ 

ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɶ ɷɤɫɩɥɭɚɬɚɰɢɢ ɧɚɫɨɫɚ ɩɪɢ ɢɡɦɟɧɟɧɢɢ ɨɫɬɚɥɶɧɵɯ ɟɝɨ ɪɚɛɨɱɢɯ 

ɩɚɪɚɦɟɬɪɨɜ ɬɚɤɢɯ ɤɚɤ ɦɨɳɧɨɫɬɶ, ɧɚɩɨɪ ɢ ɩɨɞɚɱɚ. 

ɉɨɬɟɪɢ ɦɨɳɧɨɫɬɢ ɜ ɰɟɧɬɪɨɛɟɠɧɨɦ ɧɚɫɨɫɟ ɜɨɡɧɢɤɚɸɬ ɜ ɫɥɟɞɫɬɜɢɢ 

ɞɟɣɫɬɜɢɹ ɦɧɨɠɟɫɬɜɚ ɮɚɤɬɨɪɨɜ, ɤɨɬɨɪɵɟ ɦɨɠɧɨ ɪɚɡɞɟɥɢɬɶ ɧɚ: 

- ɦɟɯɚɧɢɱɟɫɤɢɟ; 
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- ɨɛɴɟɦɧɵɟ;  

- ɝɢɞɪɚɜɥɢɱɟɫɤɢɟ. 

Ɋɚɫɫɦɨɬɪɢɦ ɞɟɬɚɥɶɧɟɟ ɩɪɢɱɢɧɵ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɢ ɫɭɳɧɨɫɬɶ ɩɨɬɟɪɶ, ɞɥɹ 

ɬɨɝɨ ɱɬɨɛɵ ɨɰɟɧɢɬɶ ɢɯ ɜɨɡɦɨɠɧɵɟ ɡɧɚɱɟɧɢɹ ɢ ɨɩɪɟɞɟɥɢɬɶ ɩɭɬɢ ɢɯ ɩɨɧɢɠɟɧɢɹ. 

Ɇɟɯɚɧɢɱɟɫɤɢɟ ɩɨɬɟɪɢ. ɑɚɫɬɶ ɦɨɳɧɨɫɬɢ, ɩɟɪɟɞɚɧɧɚɹ ɞɜɢɝɚɬɟɥɟɦ ɪɨɬɨɪɭ 

ɧɚɫɨɫɚ, ɪɚɫɯɨɞɭɟɬɫɹ ɧɚ ɩɪɟɨɞɨɥɟɧɢɟ ɬɪɟɧɢɹ ɜ ɩɨɞɲɢɩɧɢɤɚɯ ɢ ɫɚɥɶɧɢɤɚɯ ɢ 

ɬɪɟɧɢɹ ɠɢɞɤɨɫɬɢ ɨ ɧɚɪɭɠɧɵɟ ɩɨɜɟɪɯɧɨɫɬɢ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ – ɞɢɫɤɨɜɨɝɨ ɬɪɟɧɢɹ 

ɉɨɬɟɪɢ ɬɪɟɧɢɹ ɜ ɩɨɞɲɢɩɧɢɤɚɯ ɢ ɫɚɥɶɧɢɤɚɯ ɧɚɫɨɫɨɜ ɩɪɢɧɢɦɚɸɬ ɪɚɜɧɵɦ 

1...2 %. Ɉɞɧɚɤɨ ɞɥɹ ɦɚɥɵɯ ɧɚɫɨɫɨɜ ɷɬɢ ɩɨɬɟɪɢ ɦɨɝɭɬ ɞɨɫɬɢɝɚɬɶ ɛɨɥɟɟ 5 % 

ɩɨɬɪɟɛɥɹɟɦɨɣ ɦɨɳɧɨɫɬɢ. 

Ⱦɢɫɤɨɜɵɟ ɩɨɬɟɪɢ ɜ ɰɟɧɬɪɨɛɟɠɧɵɯ ɧɚɫɨɫɚɯ ɹɜɥɹɸɬɫɹ ɨɫɧɨɜɧɵɦ ɜɢɞɨɦ 

ɦɟɯɚɧɢɱɟɫɤɢɯ ɩɨɬɟɪɶ. ɉɨɞ ɞɢɫɤɨɜɵɦɢ ɩɨɬɟɪɹɦɢ ɩɨɞɪɚɡɭɦɟɜɚɸɬɫɹ ɩɨɬɟɪɢ 

ɷɧɟɪɝɢɢ ɧɚ ɬɪɟɧɢɟ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɨ ɧɚɪɭɠɧɵɟ ɩɨɜɟɪɯɧɨɫɬɢ ɜɪɚɳɚɸɳɟɝɨɫɹ 

ɤɨɥɟɫɚ. 

Ɉɛɴɟɦɧɵɟ ɩɨɬɟɪɢ. ȼɧɭɬɪɢ ɰɟɧɬɪɨɛɟɠɧɨɝɨ ɧɚɫɨɫɚ ɢɦɟɸɬ ɦɟɫɬɨ ɞɜɟ 

ɝɪɭɩɩɵ ɨɛɴёɦɧɵɯ ɩɨɬɟɪɶ: 1 – ɱɚɫɬɶ ɠɢɞɤɨɫɬɢ, ɜɵɲɟɞɲɟɣ ɢɡ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ 

ɜɨɡɜɪɚɳɚɟɬɫɹ ɜɧɨɜɶ ɤ ɟɝɨ ɜɯɨɞ ɱɟɪɟɡ ɩɟɪɟɞɧɟɟ (ɳɟɥɟɜɨɟ) ɭɩɥɨɬɧɟɧɢɟ; 2 – ɟɳɟ 

ɧɟɤɨɬɨɪɚɹ ɱɚɫɬɶ ɠɢɞɤɨɫɬɢ ɫɨɫɬɚɜɥɹɟɬ ɩɪɨɬɟɱɤɢ ɱɟɪɟɡ ɫɚɥɶɧɢɤɨɜɨɟ ɭɩɥɨɬɧɟɧɢɟ, 

ɰɢɪɤɭɥɹɰɢɸ ɠɢɞɤɨɫɬɢ ɦɟɠɞɭ ɨɬɞɟɥɶɧɵɦ ɫɬɭɩɟɧɹɦɢ ɢ ɩɢɬɚɧɢɟ ɫɢɫɬɟɦɵ 

ɭɪɚɜɧɨɜɟɲɢɜɚɧɢɹ ɨɫɟɜɨɣ ɫɢɥɵ ɜ ɦɧɨɝɨɫɬɭɩɟɧɱɚɬɵɯ ɧɚɫɨɫɚɯ. Ɉɛɴɟɦɧɵɟ ɩɨɬɟɪɢ 

ɜɯɨɞɹɳɢɟ ɜɨ ɜɬɨɪɭɸ ɝɪɭɩɩɭ ɭɱɢɬɵɜɚɸɬɫɹ ɨɬɞɟɥɶɧɨ. 

Ƚɢɞɪɚɜɥɢɱɟɫɤɢɟ ɩɨɬɟɪɢ. ȼ ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ ɧɚɫɨɫɚ ɬɟɱɟɬ ɪɟɚɥɶɧɚɹ ɜɹɡɤɚɹ 

ɠɢɞɤɨɫɬɶ ɞɜɢɠɟɧɢɟ ɤɨɬɨɪɨɣ ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ ɩɨɬɟɪɹɦɢ ɷɧɟɪɝɢɢ. Ʉ 

ɝɢɞɪɚɜɥɢɱɟɫɤɢɦ ɩɨɬɟɪɹɦ ɨɬɧɨɫɹɬɫɹ ɩɨɬɟɪɢ ɷɧɟɪɝɢɢ, ɜɨɡɧɢɤɚɸɳɢɟ ɜɫɥɟɞɫɬɜɢɟ 

ɬɪɟɧɢɹ ɞɜɢɠɭɳɟɣɫɹ ɠɢɞɤɨɫɬɢ ɨ ɫɬɟɧɤɢ ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ ɢ ɩɨɬɟɪɢ 

ɜɢɯɪɟɨɛɪɚɡɨɜɚɧɢɹ. 

ɉɨɬɟɪɢ ɬɪɟɧɢɹ ɜ ɡɧɚɱɢɬɟɥɶɧɨɣ ɫɬɟɩɟɧɢ ɡɚɜɢɫɹɬ ɨɬ ɝɭɫɬɨɬɵ ɪɟɲɟɬɤɢ 

ɥɨɩɚɫɬɟɣ ɢ ɜɟɥɢɱɢɧɵ ɲɟɪɨɯɨɜɚɬɨɫɬɢ ɩɨɜɟɪɯɧɨɫɬɢ ɭɦɟɧɶɲɚɹɫɶ ɫ ɩɨɜɵɲɟɧɢɟɦ 

ɱɢɫɬɨɬɵ ɟё ɨɛɪɚɛɨɬɤɢ. 
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ɇɚɪɹɞɭ ɫ ɩɨɬɟɪɹɦɢ ɧɚ ɬɪɟɧɢɹ ɡɧɚɱɢɬɟɥɶɧɭɸ ɱɚɫɬɶ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɩɨɬɟɪɶ 

ɫɨɫɬɚɜɥɹɸɬ ɩɨɬɟɪɢ ɜɢɯɪɟɨɛɪɚɡɨɜɚɧɢɹ, ɨɬɥɢɱɚɸɳɢɟɫɹ ɭɫɥɨɜɢɹɦɢ 

ɜɨɡɧɢɤɧɨɜɟɧɢɹ. 

ȼɟɥɢɱɢɧɚ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɩɨɬɟɪɶ ɜ ɧɚɫɨɫɟ ɬɚɤ ɠɟ ɡɚɜɢɫɢɬ ɨɬ 

ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɩɪɨɮɢɥɹ ɫɤɨɪɨɫɬɟɣ ɧɚ ɜɵɯɨɞɟ ɢɡ ɤɨɥɟɫɚ, ɩɨɪɨɠɞɚɟɦɨɣ 

ɜɢɯɪɟɜɵɦɢ ɫɥɟɞɚɦɢ, ɨɛɪɚɡɭɸɳɢɦɢɫɹ ɡɚ ɥɨɩɚɫɬɹɦɢ ɤɨɥɟɫɚ. Ɍɨɥɳɢɧɚ ɫɥɟɞɨɜ 

ɡɚɜɢɫɢɬ ɨɬ ɬɨɥɳɢɧɵ ɜɵɯɨɞɧɵɯ ɤɪɨɦɨɤ ɥɨɩɚɫɬɟɣ, ɬɨɥɳɢɧɵ ɩɨɝɪɚɧɢɱɧɨɝɨ ɫɥɨɹ 

ɧɚ ɥɨɩɚɫɬɹɯ ɢ ɫɜɹɡɚɧɧɵɯ ɫ ɧɢɦ ɨɬɪɵɜɧɵɯ ɡɨɧ ɧɚ ɬɵɥɶɧɨɣ ɫɬɨɪɨɧɟ ɥɨɩɚɫɬɟɣ. 

 

3 Ɇɟɬɨɞɵ ɩɨɜɵɲɟɧɢɹ ɤ.ɩ.ɞ. ɧɚɫɨɫɨɜ 

 

ɗɤɨɧɨɦɢɱɧɨɫɬɶ ɪɚɛɨɬɵ ɧɚɫɨɫɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɡɧɚɱɟɧɢɟɦ 

ɤ.ɩ.ɞ. ɜ ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ. ɉɨɷɬɨɦɭ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɧɟɨɛɯɨɞɢɦɨ 

ɨɫɭɳɟɫɬɜɥɹɬɶ ɚɧɚɥɢɡ ɮɚɤɬɢɱɟɫɤɢɯ ɧɚɩɨɪɧɵɯ ɢ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ 

ɧɚɫɨɫɨɜ ɢ ɪɚɡɪɚɛɚɬɵɜɚɬɶ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɢɯ ɭɥɭɱɲɟɧɢɸ. 

Ⱦɥɹ ɩɨɜɵɲɟɧɢɹ ɤ.ɩ.ɞ. ɧɚɫɨɫɚ ɜ ɛɨɥɶɲɢɧɫɬɜɟ ɫɥɭɱɚɹɯ ɢɫɩɨɥɶɡɭɸɬɫɹ 

ɫɦɟɧɧɵɟ ɪɚɛɨɱɢɟ ɤɨɥɟɫɚ, ɪɚɫɫɱɢɬɚɧɧɵɟ ɧɚ ɦɟɧɶɲɢɟ ɩɨɞɚɱɢ (0,5 Qɧɨɦ, 0,7 Qɧɨɦ), 

ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɜɟɫɬɢ ɩɟɪɟɤɚɱɤɭ ɧɚ ɛɨɥɟɟ ɷɤɨɧɨɦɢɱɧɨɦ ɪɟɠɢɦɟ, ɬɟɦ ɧɟ ɦɟɧɟɟ ɢ 

ɩɪɢ ɷɬɨɦ ɧɟ ɭɞɚɟɬɫɹ ɞɨɫɬɢɱɶ ɤ.ɩ.ɞ., ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɪɚɛɨɬɟ ɧɚɫɨɫɚ ɩɪɢ 

ɧɨɦɢɧɚɥɶɧɨɣ ɩɨɞɚɱɟ ɫ ɨɫɧɨɜɧɵɦ ɪɨɬɨɪɨɦ. Ɉɫɧɨɜɨɩɨɥɚɝɚɸɳɟɣ ɩɪɢɱɢɧɨɣ ɷɬɨɝɨ 

ɹɜɥɹɟɬɫɹ ɧɟɫɨɨɬɜɟɬɫɬɜɢɟ ɩɚɪɚɦɟɬɪɨɜ ɩɨɬɨɤɚ ɝɟɨɦɟɬɪɢɢ ɫɩɢɪɚɥɶɧɨɝɨ ɨɬɜɨɞɚ 

ɧɚɫɨɫɚ, ɪɚɫɫɱɢɬɚɧɧɨɝɨ ɧɚ ɧɨɦɢɧɚɥɶɧɭɸ ɩɨɞɚɱɭ Qɧɨɦ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɪɨɫɬɭ 

ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɩɨɬɟɪɶ ɜ ɨɬɜɨɞɟ.  

Ɋɚɫɫɦɨɬɪɢɦ ɫɥɟɞɭɸɳɢɟ ɦɟɬɨɞɵ ɩɨɜɵɲɟɧɢɹ ɤ.ɩ.ɞ. 

1)  Ɋɚɛɨɬɚ ɨɞɧɨɣ ɩɨɥɨɜɢɧɤɨɣ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɫ ɤɨɦɩɟɧɫɚɰɢɟɣ ɨɫɟɜɵɯ 

ɩɭɥɶɫɚɰɢɣ, ɧɚɝɪɭɡɨɤ ɧɚ ɪɨɬɨɪ, ɩɨɞɲɢɩɧɢɤɨɜɵɟ ɭɡɥɵ ɢ ɬɨɪɰɟɜɵɟ ɭɩɥɨɬɧɟɧɢɹ. 

Ⱦɨɥɠɟɧ ɛɵɬɶ ɨɛɟɫɩɟɱɟɧ ɦɢɧɢɦɭɦ ɞɢɫɤɨɜɵɯ ɩɨɬɟɪɶ ɡɚ ɫɱɟɬ ɢɡɦɟɧɟɧɢɹ 

ɤɨɧɫɬɪɭɤɰɢɢ «ɫɬɭɩɟɧɢ». 
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2)  ɉɪɢɦɟɧɟɧɢɟ ɢ ɨɩɬɢɦɢɡɚɰɢɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɫɦɟɧɧɵɯ ɪɚɛɨɱɢɯ ɤɨɥɟɫ ɫ 

ɧɟɤɨɬɨɪɵɦ ɢɡɦɟɧɟɧɢɟɦ ɝɟɨɦɟɬɪɢɢ ɥɨɩɚɫɬɟɣ ɢ ɞɢɫɤɨɜ ɪɚɛɨɱɢɯ ɤɨɥɟɫ, 

ɩɪɢɦɟɧɟɧɢɟɦ ɨɛɬɨɱɤɢ (ɩɨɞɪɟɡɤɢ).  

3)  ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɥɨɩɚɬɨɱɧɵɯ ɞɢɮɮɭɡɨɪɨɜ (ɧɚɩɪɚɜɥɹɸɳɢɯ ɚɩɩɚɪɚɬɨɜ) 

ɢɥɢ ɫɩɟɰɢɚɥɶɧɵɯ ɫɨɩɟɥ ɜ ɩɪɨɬɨɱɧɭɸ ɱɚɫɬɶ ɧɚɫɨɫɚ (ɜ ɫɩɢɪɚɥɶɧɵɣ ɤɚɧɚɥ 

ɞɢɮɮɭɡɨɪɚ – ɭɥɢɬɤɭ, ɧɚ ɜɯɨɞɟ ɜ ɤɨɥɟɫɨ) ɫ ɜɨɡɦɨɠɧɵɦ ɨɞɧɨɜɪɟɦɟɧɧɵɦ 

ɪɚɫɬɚɱɢɜɚɧɢɟɦ ɤɪɨɦɨɤ ɝɨɪɥɨɜɢɧɵ ɞɢɮɮɭɡɨɪɚ, ɩɨɞɩɢɥɢɜɚɧɢɟɦ ɧɟɪɚɛɨɱɟɣ 

ɫɬɨɪɨɧɵ ɥɨɩɚɬɨɤ ɤɨɥɟɫɚ ɢ ɩɪ.  

4)  Ɉɩɬɢɦɢɡɚɰɢɹ ɡɚɡɨɪɚ ɦɟɠɞɭ ɧɚɪɭɠɧɵɦ ɞɢɚɦɟɬɪɨɦ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɢ 

ɹɡɵɤɨɦ ɫɩɢɪɚɥɶɧɨɝɨ ɨɬɜɨɞɚ ɫ ɜɨɡɦɨɠɧɨɣ ɡɚɩɢɥɨɜɤɨɣ ɜɵɯɨɞɧɵɯ ɤɪɨɦɨɤ 

ɥɨɩɚɫɬɟɣ. Ⱦɨɪɚɛɨɬɤɚ ɹɡɵɤɚ ɧɚɫɨɫɚ. 

5)  Ɋɚɡɪɚɛɨɬɤɚ ɨɫɟɰɟɧɬɪɨɛɟɠɧɵɯ ɪɚɛɨɱɢɯ ɤɨɥɟɫ ɫ ɞɜɭɯ- ɢɥɢ ɬɪɟɯɴɹɪɭɫɧɵɦ 

ɪɚɫɩɨɥɨɠɟɧɢɟɦ ɥɨɩɚɬɨɤ.  

6)  ɍɩɪɚɜɥɟɧɢɟ ɩɨɝɪɚɧɢɱɧɵɦ ɫɥɨɟɦ ɞɜɢɠɭɳɟɝɨɫɹ ɜ ɦɟɠɥɨɩɚɬɨɱɧɨɦ 

ɩɪɨɫɬɪɚɧɫɬɜɟ ɩɨɬɨɤɚ ɡɚ ɫɱɟɬ ɜɵɯɨɞɹɳɟɣ ɢɡ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɠɢɞɤɨɫɬɢ ɢɥɢ 

ɩɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɟɦ   ɞɚɜɥɟɧɢɹ ɧɚ ɩɨɜɟɪɯɧɨɫɬɹɯ ɥɨɩɚɬɨɤ ɩɭɬɟɦ ɫɜɟɪɥɟɧɢɹ 

ɨɬɜɟɪɫɬɢɣ ɢɥɢ ɮɪɟɡɟɪɨɜɚɧɢɹ ɳɟɥɟɣ.  

7)  ɉɪɢɦɟɧɟɧɢɟ ɩɥɚɜɚɸɳɢɯ ɢɥɢ ɬɨɪɰɟɜɵɯ ɭɩɥɨɬɧɟɧɢɣ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ 

ɜɦɟɫɬɨ ɫɭɳɟɫɬɜɭɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ ɳɟɥɟɜɨɝɨ ɭɩɥɨɬɧɟɧɢɹ.  

8)  ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɛɨɥɟɟ ɫɨɜɟɪɲɟɧɧɨɣ ɬɟɯɧɨɥɨɝɢɢ ɫɛɨɪɤɢ, ɦɨɧɬɚɠɚ ɢ 

ɪɟɦɨɧɬɚ ɧɚɫɨɫɨɜ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɫɢɦɦɟɬɪɢɱɧɨɟ ɪɚɫɩɨɥɨɠɟɧɢɟ ɪɚɛɨɱɢɯ ɤɨɥɟɫ 

ɨɬɧɨɫɢɬɟɥɶɧɨ ɭɥɢɬɤɢ, ɪɚɜɧɨɦɟɪɧɵɣ ɡɚɡɨɪ ɜ ɳɟɥɟɜɨɦ ɭɩɥɨɬɧɟɧɢɢ, ɩɥɚɜɧɨɟ 

ɫɨɩɪɹɠɟɧɢɟ ɨɬɞɟɥɶɧɵɯ ɞɟɬɚɥɟɣ ɧɚɫɨɫɚ, ɫɤɪɭɝɥɟɧɢɟ ɜɯɨɞɧɵɯ ɤɪɨɦɨɤ ɥɨɩɚɬɨɤ ɢ 

ɹɡɵɤɚ, ɫɧɢɠɟɧɢɟ ɲɟɪɨɯɨɜɚɬɨɫɬɢ ɷɥɟɦɟɧɬɨɜ ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ ɧɚɫɨɫɨɜ. 

9)  Ɉɩɬɢɦɚɥɶɧɨɟ ɫɨɱɟɬɚɧɢɟ ɩɨɞɪɟɡɤɢ ɪɚɛɨɱɢɯ ɤɨɥɟɫ ɧɚ ɧɟɞɨɝɪɭɡɨɱɧɵɯ 

ɪɟɠɢɦɚɯ ɫ ɰɟɥɶɸ ɫɧɢɠɟɧɢɹ ɜɢɛɪɚɰɢɢ ɢ ɢɡɦɟɧɟɧɢɹ (ɫɧɢɠɟɧɢɹ) ɤ.ɩ.ɞ. [6]. 

10)  ɇɚɧɟɫɟɧɢɟ ɩɨɥɢɦɟɪɧɨɝɨ ɩɨɤɪɵɬɢɹ ɧɚ ɜɧɭɬɪɟɧɧɸɸ ɩɨɥɨɫɬɶ ɧɚɫɨɫɚ. 

ɉɨɥɢɦɟɪɧɵɣ ɦɚɬɟɪɢɚɥ ɩɨɫɥɟ ɩɨɥɢɦɟɪɢɡɚɰɢɢ ɢɦɟɟɬ ɝɢɞɪɨɮɨɛɧɭɸ, ɬɜɟɪɞɭɸ, 

ɢɡɧɨɫɨɫɬɨɣɤɭɸ ɩɨɜɟɪɯɧɨɫɬɶ, ɫ ɦɚɤɫɢɦɚɥɶɧɵɦ ɩɨɜɟɪɯɧɨɫɬɧɵɦ ɧɚɬɹɠɟɧɢɟɦ. 

ɉɨɤɪɵɬɢɟ ɨɛɪɚɡɭɟɬ «ɫɜɟɪɯɝɥɚɞɤɭɸ» ɩɨɜɟɪɯɧɨɫɬɶ, ɤɨɬɨɪɚɹ ɭɦɟɧɶɲɚɟɬ ɬɨɥɳɢɧɭ 
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ɩɨɝɪɚɧɢɱɧɨɝɨ ɫɥɨɹ ɩɟɪɟɤɚɱɢɜɚɟɦɨɣ ɠɢɞɤɨɫɬɢ ɢ ɫɧɢɠɚɟɬ ɜɧɭɬɪɟɧɧɸɸ 

ɬɭɪɛɭɥɟɧɬɧɨɫɬɶ, ɜ ɫɥɟɞɫɬɜɢɢ ɱɟɝɨ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɝɢɞɪɚɜɥɢɱɟɫɤɢɣ ɤ.ɩ.ɞ. 

ɧɚɫɨɫɧɨɝɨ ɚɝɪɟɝɚɬɚ. 

 

4 Ɍɟɯɧɢɱɟɫɤɨɟ ɩɪɟɞɥɨɠɟɧɢɟ 

 

Ɍɟɯɧɢɱɟɫɤɨɟ ɩɪɟɞɥɨɠɟɧɢɟ ɩɨɞɪɚɡɭɦɟɜɚɟɬ ɧɚɧɟɫɟɧɢɟ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ 

ɞɟɬɚɥɟɣ ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ ɞɜɭɯɤɨɦɩɨɧɟɧɬɧɨɝɨ ɷɩɨɤɫɢɞɧɨɝɨ ɤɨɦɩɨɡɢɬɚ ɮɢɪɦɵ 

«BELZONA». Ɇɚɬɟɪɢɚɥ ɧɚ ɨɫɧɨɜɟ ɷɩɨɤɫɢɞɧɨɣ ɫɦɨɥɵ ɧɚɧɨɫɢɬɫɹ ɧɚ 

ɨɛɪɚɛɨɬɚɧɧɵɟ ɩɨɜɟɪɯɧɨɫɬɢ ɦɟɬɨɞɨɦ ɩɟɫɤɨɫɬɪɭɣɧɨɣ. ɉɨɫɥɟ ɞɥɢɬɟɥɶɧɨɣ 

ɷɤɫɩɥɭɚɬɚɰɢɢ ɧɚɫɨɫɧɵɣ ɚɝɪɟɝɚɬ ɢɫɩɵɬɵɜɚɟɬ ɪɚɡɧɨɝɨ ɪɨɞɚ ɩɨɜɪɟɠɞɟɧɢɹ, 

ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɬɚɤɢɯ ɦɚɬɟɪɢɚɥɨɜ ɩɨɡɜɨɥɹɟɬ ɭɫɬɪɚɧɢɬɶ ɞɟɮɟɤɬɵ. ɇɚɧɟɫɟɧɧɨɟ 

ɩɨɤɪɵɬɢɟ ɨɛɪɚɛɚɬɵɜɚɸɬ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɧɟɨɛɯɨɞɢɦɵɯ ɩɚɪɚɦɟɬɪɨɜ ɩɨɜɟɪɯɧɨɫɬɢ 

ɢ ɝɟɨɦɟɬɪɢɢ ɭɥɢɬɵ, ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɢ ɬ.ɞ. 

ɗɩɨɤɫɢɞɧɵɣ ɦɚɬɟɪɢɚɥ ɢɦɟɟɬ ɯɨɪɨɲɭɸ ɚɞɝɟɡɢɸ ɫ ɤɨɧɫɬɪɭɤɰɢɨɧɧɵɦɢ, 

ɭɝɥɟɪɨɞɧɵɦɢ ɢ ɧɟɪɠɚɜɟɸɳɢɦɢ ɫɬɚɥɹɦɢ, ɜɵɫɨɤɭɸ ɚɛɪɚɡɢɜɧɭɸ ɭɫɬɨɣɱɢɜɨɫɬɶ, ɜ 

ɫɭɯɢɯ ɢ ɜɥɚɠɧɵɯ ɭɫɥɨɜɢɹɯ, ɚ ɬɚɤɠɟ ɫɬɨɣɤɨɫɬɶ ɤ ɤɚɜɢɬɚɰɢɢ. Ɋɚɛɨɱɢɟ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɨɤɪɵɬɢɹ ɫɨɯɪɚɧɹɸɬɫɹ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɞɨ 1800 °ɋ. Ʉɨɦɩɨɡɢɬ 

ɢɦɟɟɬ ɨɬɥɢɱɧɭɸ ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɶ ɜ ɜɨɞɟ, ɜɨɞɧɵɯ ɪɚɫɬɜɨɪɚɯ ɪɚɡɥɢɱɧɵɯ ɫɨɥɟɣ, 

ɨɪɝɚɧɢɱɟɫɤɢɯ ɫɪɟɞɚɯ ɢ ɳɟɥɨɱɧɵɯ ɪɚɫɬɜɨɪɚɯ. 

Belzona 1341 – ɩɨɥɢɦɟɪɧɨɟ ɩɨɤɪɵɬɢɟ ɢɫɩɨɥɶɡɭɟɦɨɟ ɞɥɹ ɩɨɜɵɲɟɧɢɹ ɤ.ɩ.ɞ. 

ɉɨɫɥɟ ɩɨɥɢɦɟɪɢɡɚɰɢɢ ɞɚɧɧɨɟ ɩɨɤɪɵɬɢɟ ɢɦɟɟɬ ɝɥɚɞɤɭɸ, ɝɢɞɪɨɮɨɛɧɭɸ, 

ɩɨɜɟɪɯɧɨɫɬɶ ɫ ɧɚɩɨɥɧɢɬɟɥɹɦɢ, ɩɨɜɵɲɚɸɳɢɦɢ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɚɛɪɚɡɢɜɧɨɦɭ 

ɢɡɧɨɫɭ. Ɉɧɨ ɨɛɪɚɡɭɟɬ «ɫɜɟɪɯɝɥɚɞɤɭɸ» ɩɨɜɟɪɯɧɨɫɬɶ, ɤɨɬɨɪɚɹ ɭɦɟɧɶɲɚɟɬ 

ɬɨɥɳɢɧɭ ɩɨɝɪɚɧɢɱɧɨɝɨ ɫɥɨɹ ɩɟɪɟɤɚɱɢɜɚɟɦɨɣ ɠɢɞɤɨɫɬɢ ɢ ɫɧɢɠɚɟɬ ɜɧɭɬɪɟɧɧɸɸ 

ɬɭɪɛɭɥɟɧɬɧɨɫɬɶ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɭɜɟɥɢɱɟɧɢɸ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɤ.ɩ.ɞ. [7]. 
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5 Ⱥɧɚɥɢɡ ɦɚɬɟɪɢɚɥɨɜ ɩɪɢɦɟɧɹɟɦɵɯ ɞɥɹ ɩɨɤɪɵɬɢɹ ɜɧɭɬɪɟɧɧɟɣ 

ɩɨɥɨɫɬɢ ɧɚɫɨɫɚ  

 

Ɂɚɱɚɫɬɭɸ ɩɪɢɱɢɧɵ ɪɚɡɪɭɲɟɧɢɹ ɧɚɫɨɫɨɜ ɢɡ ɫɬɚɥɟɣ ɢ ɦɟɬɚɥɥɨɜ ɫɜɹɡɚɧɵ ɤɚɤ 

ɫ ɯɢɦɢɱɟɫɤɢɦ ɜɨɡɞɟɣɫɬɜɢɟɦ, ɬɚɤ ɢ ɫ ɚɛɪɚɡɢɜɧɵɦ (ɦɟɯɚɧɢɱɟɫɤɢɦ) ɪɚɡɪɭɲɟɧɢɟɦ. 

ɑɟɦ ɜɵɲɟ ɫɤɨɪɨɫɬɶ ɠɢɞɤɨɫɬɢ ɜ ɭɥɢɬɤɟ ɧɚɫɨɫɚ, ɬɟɦ ɜɵɲɟ ɫɤɨɪɨɫɬɶ ɪɚɡɪɭɲɟɧɢɹ 

ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ ɧɚɫɨɫɚ. Ɉɫɨɛɟɧɧɨ ɷɬɨ ɡɚɦɟɬɧɨ ɧɚ ɬɚɤɨɣ ɞɟɬɚɥɢ ɧɚɫɨɫɚ ɤɚɤ 

ɢɦɩɟɥɥɟɪ (ɪɚɛɨɱɟɟ ɤɨɥɟɫɨ ɧɚɫɨɫɚ). ɉɪɢ ɪɚɫɱɟɬɚɯ ɡɚɬɪɚɬ ɩɪɢɯɨɞɢɬɶɫɹ ɢɫɤɚɬɶ 

ɛɚɥɚɧɫ ɦɟɠɞɭ ɰɟɧɨɣ ɧɚɫɨɫɚ ɢ ɫɪɨɤɨɦ ɫɥɭɠɛɵ ɧɚɫɨɫɨɜ.  

Ʉɥɚɫɫɢɱɟɫɤɢ, ɜ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɋɋɋɊ, ɩɪɢɦɟɧɹɥɢɫɶ ɧɚɫɨɫɵ ɢɡ 

ɧɟɪɠɚɜɟɸɳɢɯ ɫɬɚɥɟɣ ɢ ɫɩɥɚɜɨɜ, ɱɬɨ ɛɵɥɨ ɞɨɫɬɚɬɨɱɧɨ ɞɨɪɨɝɨ ɢ ɧɟ ɜɫɟɝɞɚ 

ɩɪɢɦɟɧɢɦɨ. 

ɉɨɹɜɥɟɧɢɟ ɧɨɜɵɯ ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɩɨɡɜɨɥɹɟɬ ɫɨɤɪɚɬɢɬɶ 

ɪɚɫɯɨɞɵ, ɩɨɜɵɲɚɬɶ ɧɚɞɟɠɧɨɫɬɶ ɢ ɷɤɨɧɨɦɢɬɶ ɞɟɧɶɝɢ ɧɚ ɞɚɥɶɧɟɣɲɟɦ ɪɟɦɨɧɬɟ 

ɧɚɫɨɫɨɜ. 

 

5.1 Ʉɚɭɱɭɤɨɜɨɟ ɩɨɤɪɵɬɢɟ 

 

ɋɪɨɤ ɫɥɭɠɛɵ ɧɚɫɨɫɨɜ ɦɨɠɟɬ ɛɵɬɶ ɡɧɚɱɢɬɟɥɶɧɨ ɩɪɨɞɥɟɧ ɟɫɥɢ ɜɧɭɬɪɟɧɧɸɸ 

ɱɚɫɬɶ ɤɨɪɩɭɫɚ ɩɨɞɜɟɪɝɧɭɬɶ ɝɭɦɦɢɪɨɜɚɧɢɸ, ɩɨɫɤɨɥɶɤɭ ɪɟɡɢɧɚ ɨɬɥɢɱɧɨ 

ɫɨɩɪɨɬɢɜɥɹɟɬɫɹ ɚɛɪɚɡɢɜɧɨɦɭ ɢɡɧɨɫɭ. Ʉɨɪɩɭɫɚ ɰɟɧɬɪɨɛɟɠɧɵɯ ɧɚɫɨɫɨɜ 

ɩɨɞɞɚɸɬɫɹ ɨɛɵɱɧɨɦɭ ɝɭɦɦɢɪɨɜɚɧɢɸ ɫɵɪɨɣ ɥɢɫɬɨɜɨɣ ɪɟɡɢɧɨɣ.  

Ʌɢɫɬɨɜɚɹ ɪɟɡɢɧɨɜɚɹ ɫɦɟɫɶ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɦɟɫɶ ɤɚɭɱɭɤɚ ɫ ɫɟɪɨɣ ɢɥɢ 

ɞɪɭɝɢɦɢ ɜɭɥɤɚɧɢɡɭɸɳɢɦɢ ɜɟɳɟɫɬɜɚɦɢ. 

 ɉɪɨɰɟɫɫ ɝɭɦɦɢɪɨɜɚɧɢɹ – ɷɬɨ ɧɚɧɟɫɟɧɢɟ ɧɚ ɩɨɜɟɪɯɧɨɫɬɶ ɡɚɳɢɳɚɟɦɵɯ 

ɢɡɧɨɫɨɫɬɨɣɤɢɯ ɩɨɤɪɵɬɢɣ, ɫɨɫɬɨɹɳɢɯ ɢɡ ɫɢɧɬɟɬɢɱɟɫɤɢɯ ɢ ɧɚɬɭɪɚɥɶɧɵɯ 

ɤɚɭɱɭɤɨɜ. Ƚɭɦɦɢɪɨɜɚɧɢɟ ɨɞɢɧ ɢɡ ɧɚɢɛɨɥɟɟ ɢɫɩɨɥɶɡɭɟɦɵɯ ɫɩɨɫɨɛɨɜ ɡɚɳɢɬɵ 

ɨɛɨɪɭɞɨɜɚɧɢɹ ɨɬ ɤɨɪɪɨɡɢɣɧɨɝɨ ɢ ɷɪɨɡɢɣɧɨɝɨ ɢɡɧɨɫɚ, ɤɚɜɢɬɚɰɢɢ ɢ ɞɪɭɝɢɯ ɜɢɞɨɜ 

ɜɨɡɞɟɣɫɬɜɢɣ, ɤɨɬɨɪɵɟ ɩɪɢɜɨɞɹɬ ɤ ɪɚɡɪɭɲɟɧɢɸ ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ ɧɚɫɨɫɚ.  
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Ƚɭɦɦɢɪɨɜɨɱɧɵɟ ɪɟɡɢɧɨɜɵɟ ɫɦɟɫɢ ɩɟɪɟɪɚɛɚɬɵɜɚɸɬ ɧɚ ɤɚɥɚɧɞɪɚɯ ɜ 

ɪɟɡɢɧɨɜɨɟ ɩɨɥɨɬɧɨ ɬɨɥɳɢɧɨɣ ɞɨ 1,5 ɦɦ ɢ ɩɪɢɦɟɧɹɸɬ ɞɥɹ ɝɭɦɦɢɪɨɜɚɧɢɹ 

ɢɡɞɟɥɢɣ ɦɟɬɨɞɨɦ ɥɢɫɬɨɜɨɣ ɨɛɤɥɚɞɤɢ. Ɋɟɡɢɧɨɜɵɟ ɫɦɟɫɢ ɧɚ ɨɫɧɨɜɟ ɠɢɞɤɢɯ 

ɤɚɭɱɭɤɨɜɵɯ ɫɨɫɬɚɜɨɜ ɢɫɩɨɥɶɡɭɸɬ ɞɥɹ ɝɭɦɦɢɪɨɜɚɧɢɹ ɧɟɛɨɥɶɲɢɯ ɭɡɥɨɜ ɢ 

ɢɡɞɟɥɢɣ ɫɥɨɠɧɨɣ ɤɨɧɮɢɝɭɪɚɰɢɢ ɜ ɜɢɞɟ ɠɢɞɤɢɯ ɝɭɦɦɢɪɨɜɨɱɧɵɯ ɪɚɫɬɜɨɪɨɜ. 

ɂɧɨɝɞɚ ɝɭɦɦɢɪɨɜɨɱɧɵɟ ɪɚɫɬɜɨɪɵ ɧɚɧɨɫɹɬ ɧɚ ɢɡɞɟɥɢɟ ɫ ɥɢɫɬɨɜɨɣ 

ɝɭɦɦɢɪɨɜɨɱɧɨɣ ɨɛɤɥɚɞɤɨɣ. 

Ɋɟɡɢɧɨɜɚɹ ɫɦɟɫɶ ɧɚ ɨɫɧɨɜɟ ɧɚɬɭɪɚɥɶɧɨɝɨ ɤɚɭɱɭɤɚ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ 

ɯɨɪɨɲɢɦɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ ɫɜɨɣɫɬɜɚɦɢ, ɚ ɟɟ ɜɭɥɤɚɧɢɡɚɬɵ – ɜɵɫɨɤɨɣ 

ɷɥɚɫɬɢɱɧɨɫɬɶɸ, ɧɢɡɤɢɦ ɬɟɩɥɨɨɛɪɚɡɨɜɚɧɢɟɦ ɩɪɢ ɦɧɨɝɨɤɪɚɬɧɵɯ ɞɟɮɨɪɦɚɰɢɹɯ, 

ɯɨɪɨɲɢɦɢ ɤɨɝɟɡɢɨɧɧɵɦɢ ɢ ɚɞɝɟɡɢɨɧɧɵɦɢ ɫɜɨɣɫɬɜɚɦɢ, ɤɢɫɥɨɬɨ ɢ 

ɳɟɥɨɱɟɫɬɨɣɤɨɫɬɶɸ.  

ɇɚɬɭɪɚɥɶɧɵɣ ɤɚɭɱɭɤ ɢɦɩɨɪɬɢɪɭɟɬɫɹ ɢɡ ɡɚɪɭɛɟɠɧɵɯ ɫɬɪɚɧ ɱɬɨ ɞɟɥɚɟɬ ɟɝɨ 

ɞɨɪɨɝɢɦ ɦɚɬɟɪɢɚɥɨɦ, ɚ ɬɚɤɠɟ ɜɭɥɤɚɧɢɡɚɬɵ ɧɟɭɫɬɨɣɱɢɜɵ ɤ ɨɪɝɚɧɢɱɟɫɤɢɦ 

ɪɚɫɬɜɨɪɢɬɟɥɹɦ, ɦɢɧɟɪɚɥɶɧɵɦ ɦɚɫɥɚɦ ɢ ɨɤɢɫɥɢɬɟɥɹɦ [8]. 

 

5.2 Ʉɟɪɚɦɢɱɟɫɤɨɟ ɩɨɤɪɵɬɢɟ  

 

ɉɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ ɧɚɫɨɫɚ ɜɨɡɦɨɠɧɨ ɩɪɨɞɥɢɬɶ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ 

ɤɟɪɚɦɢɱɟɫɤɢɯ ɩɨɤɪɵɬɢɣ. Ʉɟɪɚɦɢɱɟɫɤɨɟ ɩɨɤɪɵɬɢɟ ɧɚɧɨɫɹɬ ɧɚ ɦɟɬɚɥɥɢɱɟɫɤɢɟ 

ɩɨɜɟɪɯɧɨɫɬɢ ɫ ɰɟɥɶɸ ɢɯ ɡɚɳɢɬɵ ɨɬ ɬɟɪɦɢɱɟɫɤɢɯ ɢ ɦɟɯɚɧɢɱɟɫɤɢɯ ɧɚɝɪɭɡɨɤ, 

ɤɨɪɪɨɡɢɢ ɢ ɢɡɧɨɫɚ. Ʉɟɪɚɦɢɱɟɫɤɢɟ ɩɨɤɪɵɬɢɹ ɨɛɥɚɞɚɸɬ ɧɢɡɤɢɦ ɤɨɷɮɮɢɰɢɟɧɬɨɦ 

ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ ɢ ɜɵɫɨɤɨɣ ɬɟɦɩɟɪɚɬɭɪɨɣ ɩɥɚɜɥɟɧɢɹ. Ʉɪɨɦɟ ɷɬɨɝɨ, ɨɧɢ 

ɜɵɞɟɪɠɢɜɚɸɬ ɜɨɡɞɟɣɫɬɜɢɟ ɜɵɫɨɤɢɯ ɢ ɨɱɟɧɶ ɜɵɫɨɤɢɯ ɧɚɝɪɭɡɨɤ, ɧɟ ɪɚɡɪɭɲɚɸɬɫɹ 

ɩɨɞ ɜɨɡɞɟɣɫɬɜɢɟɦ ɬɨɩɥɢɜɚ, ɫɦɚɡɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɢ ɞɪɭɝɢɯ ɯɢɦɢɤɚɬɨɜ, 

ɡɚɳɢɳɚɸɬ ɨɬ ɤɨɪɪɨɡɢɢ ɢ ɢɡɧɨɫɚ. 

Ⱦɥɹ ɧɚɧɟɫɟɧɢɹ ɤɟɪɚɦɢɱɟɫɤɨɝɨ ɩɨɤɪɵɬɢɹ ɧɚ ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɩɨɜɟɪɯɧɨɫɬɢ 

ɱɚɳɟ ɜɫɟɝɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɝɚɡɨɬɟɪɦɢɱɟɫɤɨɟ ɧɚɩɵɥɟɧɢɟ. 

ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɝɚɡɨɬɟɪɦɢɱɟɫɤɨɝɨ ɧɚɩɵɥɟɧɢɹ (ȽɌɇ) ɩɨɤɪɵɬɢɟ 

ɮɨɪɦɢɪɭɟɬɫɹ ɢɡ ɧɚɩɪɚɜɥɟɧɧɨɝɨ ɩɨɬɨɤɚ ɞɢɫɩɟɪɫɧɵɯ ɱɚɫɬɢɰ ɫɨ ɫɪɟɞɧɢɦ ɪɚɡɦɟɪɨɦ 
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10...200 ɦɤɦ. ɋɬɪɭɤɬɭɪɚ ɦɚɬɟɪɢɚɥɚ ɩɨɤɪɵɬɢɹ ɮɨɪɦɢɪɭɟɬɫɹ ɩɪɢ ɭɞɚɪɟ, 

ɞɟɮɨɪɦɚɰɢɢ ɢ ɡɚɬɜɟɪɞɟɜɚɧɢɢ ɧɚɝɪɟɬɵɯ ɱɚɫɬɢɰ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɨɫɧɨɜɵ 

(ɩɨɞɥɨɠɤɢ) ɢɥɢ ɩɪɟɞɵɞɭɳɢɯ ɨɫɬɵɜɲɢɯ ɱɚɫɬɢɰ. ɉɪɢ ɷɬɨɦ ɨɛɪɚɡɭɟɬɫɹ ɫɥɨɢɫɬɵɣ 

ɦɚɬɟɪɢɚɥ, ɫɨɫɬɨɹɳɢɣ ɢɡ ɞɟɮɨɪɦɢɪɨɜɚɧɧɵɯ ɱɚɫɬɢɰ (ɫɩɥɷɬɨɜ), ɫɨɟɞɢɧɟɧɧɵɯ 

ɤɨɧɬɚɤɬɧɵɦɢ ɭɱɚɫɬɤɚɦɢ.  

Ʉɟɪɚɦɢɤɚ ɹɜɥɹɟɬɫɹ ɯɪɭɩɤɨɣ ɢ ɞɨɪɨɝɨɣ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟ [9]. 

 

5.3 ɇɚɫɨɫɵ ɫ ɷɩɨɤɫɢɞɧɵɦ ɩɨɤɪɵɬɢɟɦ 

 

ɉɨɫɤɨɥɶɤɭ ɧɚɧɟɫɟɧɢɟ ɷɩɨɤɫɢɞɧɨɝɨ ɩɨɤɪɵɬɢɹ ɜ ɧɚɫɬɨɹɳɟɣ ɪɚɛɨɬɟ 

ɨɩɪɟɞɟɥɟɧɨ, ɤɚɤ ɬɟɯɧɢɱɟɫɤɨɟ ɩɪɟɞɥɨɠɟɧɢɟ, ɬɨ ɨɩɢɫɚɧɢɟ ɦɚɬɟɪɢɚɥɨɜ ɢ 

ɬɟɯɧɨɥɨɝɢɢ ɧɚɧɟɫɟɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɨ ɜ ɩ. 4 ɧɚɫɬɨɹɳɟɣ ɪɚɛɨɬɵ.  

 

5.4 Ɉɛɨɫɧɨɜɚɧɢɟ ɜɵɛɪɚɧɧɨɝɨ ɩɨɤɪɵɬɢɹ  

 

ɗɩɨɤɫɢɞɧɨɟ ɩɨɤɪɵɬɢɟ ɢɦɟɟɬ ɪɹɞ ɩɪɟɢɦɭɳɟɫɬɜ ɩɟɪɟɞ ɜɵɲɟɨɩɢɫɚɧɧɵɦɢ 

ɩɨɤɪɵɬɢɹɦɢ:  

- ɞɟɲɟɜɥɟ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟ; 

- ɛɨɥɟɟ ɞɨɥɝɨɜɟɱɧɨ ɢ ɭɫɬɨɣɱɢɜɨ ɤ ɚɝɪɟɫɫɢɜɧɨɣ ɫɪɟɞɟ ɩɟɪɟɤɚɱɢɜɚɟɦɨɣ 

ɠɢɞɤɨɫɬɢ; 

- ɩɨɜɵɲɚɟɬ ɤ.ɩ.ɞ ɧɚɫɨɫɧɨɝɨ ɚɝɪɟɝɚɬɚ (ɛɨɥɟɟ ɷɧɟɪɝɨɷɮɮɟɤɬɢɜɧɨ); 

- ɩɪɨɫɬɨɬɚ ɧɚɧɟɫɟɧɢɹ ɩɨɤɪɵɬɢɹ. 

 

6 Ɋɚɫɱɟɬɧɚɹ ɱɚɫɬɶ 

 

6.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɤ.ɩ.ɞ ɰɟɧɬɪɨɛɟɠɧɨɝɨ ɧɚɫɨɫɚ ɬɢɩɚ ɇɆ 

 

Ʉ.ɩ.ɞ ɧɚɫɨɫɚ ɜɵɱɢɫɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (1): 
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2

100ɉN

N
 =  , (1) 

 

ɝɞɟ ɉN  – ɩɨɥɟɡɧɚɹ ɦɨɳɧɨɫɬɶ ɧɚɫɨɫɚ, ɤȼɬ; 

2N  – ɦɨɳɧɨɫɬɶ, ɩɟɪɟɞɚɜɚɟɦɚɹ ɨɬ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ ɤ ɧɚɫɨɫɭ 

(ɩɨɬɪɟɛɥɹɟɦɚɹ ɧɚɫɨɫɨɦ), ɤȼɬ. 

ɉɨɥɟɡɧɚɹ ɦɨɳɧɨɫɬɶ ɧɚɫɨɫɚ ɉN  , ɤȼɬ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (2): 

 

3600ɉ
Q

N g H  =    
 

, (2) 

 

ɝɞɟ ɇ – ɧɚɩɨɪ ɧɚɫɨɫɚ, ɦ;  

Q – ɩɨɞɚɱɚ ɧɚɫɨɫɚ, ɦ3/ɱ;  
  – ɩɥɨɬɧɨɫɬɶ ɧɟɮɬɢ/ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ, ɤɝ ɦ3. 

 

37000
840 9,81 200 10 3204,6 ɤȼɬ

3600ɉN − =     = 
 

. 

 

ɉɨɞɫɬɚɜɢɦ ɡɧɚɱɟɧɢɹ ɢ ɩɨɫɱɢɬɚɟɦ ɩɨ ɮɨɪɦɭɥɟ (1) ɤ.ɩ.ɞ. ɧɚɫɨɫɚ: 

 

3204,6
100 84 %

3815
 =  = . 

 

Ɂɧɚɱɟɧɢɟ ɤ.ɩ.ɞ. 84 % ɷɬɨ ɩɨɥɧɵɣ ɤɩɞ ɭɱɢɬɵɜɚɸɳɢɣ ɩɨɬɟɪɢ ɜ ɧɚɫɨɫɟ. 

 

6.2 ɉɨɬɟɪɢ ɜ ɧɚɫɨɫɟ ɢ ɫɨɫɬɚɜɥɹɸɳɢɟ ɤ.ɩ.ɞ. 
 

ȼ ɧɚɫɨɫɟ, ɤɚɤ ɢ ɜ ɥɸɛɨɣ ɞɪɭɝɨɣ ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɦɚɲɢɧɟ, ɜ ɩɪɨɰɟɫɫɟ 

ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɷɧɟɪɝɢɢ ɜ ɟɟ ɪɚɛɨɱɢɯ ɤɚɧɚɥɚɯ ɩɪɨɢɫɯɨɞɹɬ ɩɨɬɟɪɢ ɷɧɟɪɝɢɢ ɢ 

ɦɨɳɧɨɫɬɢ. 
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Ɋɚɡɥɢɱɚɸɬ ɬɪɢ ɜɢɞɚ ɩɨɬɟɪɶ ɷɧɟɪɝɢɢ ɜ ɧɚɫɨɫɟ: ɝɢɞɪɚɜɥɢɱɟɫɤɢɟ, ɨɛɴɟɦɧɵɟ ɢ 

ɦɟɯɚɧɢɱɟɫɤɢɟ [10]. 

 

6.2.1 Ƚɢɞɪɚɜɥɢɱɟɫɤɢɟ ɩɨɬɟɪɢ ɢ ɝɢɞɪɚɜɥɢɱɟɫɤɢɣ ɤ.ɩ.ɞ. 
 

Ƚɢɞɪɚɜɥɢɱɟɫɤɢɟ ɩɨɬɟɪɢ. ȼ ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ ɧɚɫɨɫɚ ɬɟɱɟɬ ɪɟɚɥɶɧɚɹ 

ɜɹɡɤɚɹ ɠɢɞɤɨɫɬɶ, ɞɜɢɠɟɧɢɟ ɤɨɬɨɪɨɣ ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ ɩɨɬɟɪɹɦɢ ɷɧɟɪɝɢɢ. Ʉ 

ɝɢɞɪɚɜɥɢɱɟɫɤɢɦ ɩɨɬɟɪɹɦ ɨɬɧɨɫɹɬɫɹ ɩɨɬɟɪɢ ɷɧɟɪɝɢɢ, ɜɨɡɧɢɤɚɸɳɢɟ ɜɫɥɟɞɫɬɜɢɟ 

ɬɪɟɧɢɹ ɞɜɢɠɭɳɟɣɫɹ ɠɢɞɤɨɫɬɢ ɨ ɫɬɟɧɤɢ ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ ɢ ɩɨɬɟɪɢ 

ɜɢɯɪɟɨɛɪɚɡɨɜɚɧɢɹ. 

ɉɨɬɟɪɢ ɬɪɟɧɢɹ ɜ ɡɧɚɱɢɬɟɥɶɧɨɣ ɫɬɟɩɟɧɢ ɡɚɜɢɫɹɬ ɨɬ ɝɭɫɬɨɬɵ ɪɟɲɟɬɤɢ 

ɥɨɩɚɫɬɟɣ ɢ ɜɟɥɢɱɢɧɵ ɲɟɪɨɯɨɜɚɬɨɫɬɢ ɩɨɜɟɪɯɧɨɫɬɢ, ɭɦɟɧɶɲɚɹɫɶ ɫ 

ɩɨɜɵɲɟɧɢɟɦ ɱɢɫɬɨɬɵ ɟё ɨɛɪɚɛɨɬɤɢ. 

ɇɚɪɹɞɭ ɫ ɩɨɬɟɪɹɦɢ ɬɪɟɧɢɹ ɡɧɚɱɢɬɟɥɶɧɭɸ ɱɚɫɬɶ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɩɨɬɟɪɶ 

ɫɨɫɬɚɜɥɹɸɬ ɩɨɬɟɪɢ ɜɢɯɪɟɨɛɪɚɡɨɜɚɧɢɹ, ɨɬɥɢɱɚɸɳɢɟɫɹ ɭɫɥɨɜɢɹɦɢ 

ɜɨɡɧɢɤɧɨɜɟɧɢɹ [10].  

Ɉɬɧɨɲɟɧɢɟ ɩɨɥɟɡɧɨɝɨ ɧɚɩɨɪɚ ɤ ɬɟɨɪɟɬɢɱɟɫɤɨɦɭ ɧɚɡɵɜɚɟɬɫɹ 

ɝɢɞɪɚɜɥɢɱɟɫɤɢɦ ɤ.ɩ.ɞ.  

 

ɝ
T

H

H
 = , (3) 

 

ɝɞɟ H  – ɩɨɥɟɡɧɵɣ ɧɚɩɨɪ, ɦ; 

TH  – ɬɟɨɪɟɬɢɱɟɫɤɢɣ ɧɚɩɨɪ – ɭɞɟɥɶɧɚɹ ɷɧɟɪɝɢɹ, ɩɨɥɭɱɚɟɦɚɹ ɠɢɞɤɨɫɬɶɸ ɨɬ 

ɤɨɥɟɫɚ, ɦ; 

ɉɨɞ ɩɪɢɪɚɳɟɧɢɟɦ ɦɟɯɚɧɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɠɢɞɤɨɫɬɢ ɱɟɪɟɡ ɧɚɫɨɫ, 

ɩɨɞɪɚɡɭɦɟɜɚɸɬ ɬɚɤɭɸ ɜɟɥɢɱɢɧɭ, ɤɚɤ ɧɚɩɨɪ H. 

ɇɚɩɨɪ ɧɚɫɨɫɚ H , ɦ, ɜɵɱɢɫɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (4): 
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ɜыɯ ɜɯP P
H

g
−

=


, (4) 

 

ɝɞɟ ɜыɯP  – ɞɚɜɥɟɧɢɟ ɜ ɧɚɝɧɟɬɚɬɟɥɶɧɨɦ ɩɚɬɪɭɛɤɟ, ɉɚ; 

ɜɯP  – ɞɚɜɥɟɧɢɟ ɜ ɜɫɚɫɵɜɚɸɳɟɦ ɩɚɬɪɭɛɤɟ, ɉɚ; 

  – ɩɥɨɬɧɨɫɬɶ ɧɟɮɬɢ/ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ, ɤɝ/ɦ3; 

g  – ɭɫɤɨɪɟɧɢɟ ɫɜɨɛɨɞɧɨɝɨ ɩɚɞɟɧɢɹ, ɦ/c2; 

Ⱦɚɜɥɟɧɢɟ ɧɚ ɜɯɨɞɟ ɜ ɧɚɫɨɫ ɜɯP , ɤɝɫ/ɫɦ2, ɢ ɧɚ ɜɵɯɨɞɟ ɢɡ ɧɚɫɨɫɚ ɜыɯP  , 

ɤɝɫ/ɫɦ2, ɧɟɨɛɯɨɞɢɦɨ ɩɟɪɟɫɱɢɬɚɬɶ ɜ ɉɚ ɩɨ ɫɨɨɬɧɨɲɟɧɢɸ 1 ɤɝɫ/ɫɦ2 = 98068,5 ɉɚ. 

ɉɨɞɫɬɚɜɢɦ ɡɧɚɱɟɧɢɹ ɢ ɩɨɫɱɢɬɚɟɦ ɩɨ ɮɨɪɦɭɥɟ (4) ɧɚɩɨɪ ɧɚɫɨɫɚ: 

 

2451662,5 490332,
232,48 ɦ

860 9,8

5

1
H

−
= =


. 

 

Ɏɨɪɦɭɥɚ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɬɟɨɪɟɬɢɱɟɫɤɨɝɨ ɧɚɩɨɪɚ TH : 

 

2 ɧ
T

u
H

g


= , (5) 

 

ɝɞɟ 2u  – ɫɤɨɪɨɫɬɶ ɠɢɞɤɨɫɬɢ ɧɚ ɥɢɧɢɢ ɜɫɚɫɵɜɚɧɢɹ, ɦ/c; 

ɧ  – ɫɤɨɪɨɫɬɶ ɠɢɞɤɨɫɬɢ ɧɚ ɥɢɧɢɢ ɧɚɝɧɟɬɚɧɢɹ, ɦ/c; 

g  – ɭɫɤɨɪɟɧɢɟ ɫɜɨɛɨɞɧɨɝɨ ɩɚɞɟɧɢɹ, ɦ/c2; 

ɉɨɞɫɬɚɜɢɦ ɡɧɚɱɟɧɢɹ ɢ ɩɨɫɱɢɬɚɟɦ ɩɨ ɮɨɪɦɭɥɟ (5) ɬɟɨɪɟɬɢɱɟɫɤɢɣ ɧɚɩɨɪ: 

 

23,84 103,98
252,69 ɦ

9,81TH


= = . 

 

Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɤ.ɩ.ɞ. ɧɚɫɨɫɨɜ ɧɚɯɨɞɢɬɫɹ ɜ ɩɪɟɞɟɥɚɯ 0,90 – 0,95 ɟɞ. 

 



29 
 

ɉɨɞɫɬɚɜɢɦ ɡɧɚɱɟɧɢɹ ɢ ɩɨɫɱɢɬɚɟɦ ɩɨ ɮɨɪɦɭɥɟ (3) ɝɢɞɪɚɜɥɢɱɟɫɤɢɣ ɤ.ɩ.ɞ.: 

 

232,48
0,92

252,69ɝ = =  ɟɞ. 

 

Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɤ.ɩ.ɞ. ɧɚɫɨɫɚ ɫɨɫɬɚɜɢɥ 92 %. 

  

6.2.2 Ɉɛɴɟɦɧɵɟ ɩɨɬɟɪɢ ɢ ɨɛɴɟɦɧɵɣ ɤ.ɩ.ɞ. 

 

Ɉɛɴɟɦɧɵɟ ɩɨɬɟɪɢ ɫɨɫɬɚɜɥɹɸɬ ɩɨɬɟɪɢ ɩɪɢ ɭɬɟɱɤɚɯ ɱɟɪɟɡ ɳɟɥɟɜɵɟ 

ɭɩɥɨɬɧɟɧɢɹ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɦɟɠɞɭ ɨɛɥɚɫɬɶɸ ɧɚɝɧɟɬɚɧɢɹ ɢ ɨɛɥɚɫɬɶɸ 

ɜɫɚɫɵɜɚɧɢɹ ɧɚɫɨɫɚ, ɚ ɬɚɤɠɟ ɩɟɪɟɬɨɤɚɦɢ ɧɟɮɬɢ ɢɡ ɧɚɝɧɟɬɚɬɟɥɶɧɨɣ ɨɛɥɚɫɬɢ ɜɨ 

ɜɫɚɫɵɜɚɸɳɭɸ ɩɪɢ ɨɯɥɚɠɞɟɧɢɢ ɬɨɪɰɨɜɵɯ ɭɩɥɨɬɧɟɧɢɣ. 

Ɉɛɴɟɦɧɵɟ ɩɨɬɟɪɢ ɫɨɫɬɚɜɥɹɸɬ ɨɛɴɟɦɧɵɣ ɤ.ɩ.ɞ: 

 

ɨ
T

Q

Q
 = , (6) 

 

ɝɞɟ Q  – ɩɨɞɚɱɚ ɧɚɫɨɫɚ, ɦ3/ɱ; 

TQ  – ɬɟɨɪɟɬɢɱɟɫɤɚɹ ɩɨɞɚɱɚ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ, ɦ3/ɱ.  

 

T ɧɨɦQ k Q=  , (7) 

 

ɝɞɟ k  – ɤɨɷɮɮɢɰɢɟɧɬ Ƚ.Ɏ. ɉɪɨɫɤɭɪɵ ( 1,042k = ). 

Q  – ɧɨɦɢɧɚɥɶɧɚɹ ɩɨɞɚɱɚ ɧɚɫɨɫɚ; ɦ3/ɱ 

ɉɨɞɫɬɚɜɢɦ ɡɧɚɱɟɧɢɹ ɢ ɩɨɫɱɢɬɚɟɦ ɩɨ ɮɨɪɦɭɥɟ (7) ɬɟɨɪɟɬɢɱɟɫɤɭɸ ɩɨɞɚɱɭ 

ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɢ ɧɚɣɞɟɦ ɨɛɴёɦɧɵɣ ɤ.ɩ.ɞ. ɩɨ ɮɨɪɦɭɥɟ (6): 

 

1,042 0,7 10000 7291,7TQ =   = . 
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7000
0,96

7291,7ɨ = =  ɟɞ. 

 

Ɉɛɴɟɦɧɵɣ ɤ.ɩ.ɞ. ɧɚɫɨɫɚ ɫɨɫɬɚɜɢɥ 96 %. 

 

6.2.3 Ɇɟɯɚɧɢɱɟɫɤɢɟ ɩɨɬɟɪɢ ɢ ɦɟɯɚɧɢɱɟɫɤɢɣ ɤ.ɩ.ɞ.  
 

Ɇɟɯɚɧɢɱɟɫɤɢɟ ɩɨɬɟɪɢ ɫɜɹɡɚɧɵ ɫ ɩɨɬɟɪɹɦɢ ɧɚ ɬɪɟɧɢɟ ɜ ɩɨɞɲɢɩɧɢɤɚɯ 

ɫɤɨɥɶɠɟɧɢɹ ɢ ɤɚɱɟɧɢɹ, ɚ ɬɚɤɠɟ ɜ ɬɨɪɰɨɜɵɯ ɭɩɥɨɬɧɟɧɢɹɯ ɢ ɞɢɫɤɨɜɵɯ ɩɨɬɟɪɶ. 

ɋɬɟɩɟɧɶ ɜɥɢɹɧɢɹ ɦɟɯɚɧɢɱɟɫɤɢɯ ɩɨɬɟɪɶ ɧɚ ɦɨɳɧɨɫɬɶ ɩɪɢɜɨɞɚ ɧɚɫɨɫɚ 

ɨɰɟɧɢɜɚɸɬ ɜɟɥɢɱɢɧɨɣ ɦɟɯɚɧɢɱɟɫɤɨɝɨ ɤ.ɩ.ɞ.: 

 

ɦɟɯ
TN

N
 = , (8) 

 

ȼ ɫɪɟɞɧɟɦ ɦɟɯɚɧɢɱɟɫɤɢɣ ɤ.ɩ.ɞ. ɧɚɫɨɫɨɜ ɫɨɫɬɚɜɥɹɟɬ 0,95 ɟɞ. 

 

6.2.4 Ɋɚɫɱɟɬ ɩɨɥɧɨɝɨ ɤ.ɩ.ɞ ɰɟɧɬɪɨɛɟɠɧɨɝɨ ɧɚɫɨɫɚ 

 

ɉɨɥɧɵɣ ɤ.ɩ.ɞ. ɧɚɫɨɫɚ ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɫɨɜɟɪɲɟɧɫɬɜɨ ɤɨɧɫɬɪɭɤɰɢɢ ɢ 

ɷɤɨɧɨɦɢɱɧɨɫɬɶ ɷɤɫɩɥɭɚɬɚɰɢɢ ɧɚɫɨɫɧɨɝɨ ɚɝɪɟɝɚɬɚ. ɉɨɥɧɵɣ ɤ.ɩ.ɞ. ɧɚɫɨɫɚ η ɪɚɜɟɧ 

ɩɪɨɢɡɜɟɞɟɧɢɸ ɦɟɯɚɧɢɱɟɫɤɨɝɨ, ɨɛɴɟɦɧɨɝɨ ɢ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɤ.ɩ.ɞ.:   

 

ɦɟɯ ɨ ɝ   =   , (9) 

 

ɉɨɞɫɬɚɜɢɦ ɡɧɚɱɟɧɢɹ ɢ ɩɨɫɱɢɬɚɟɦ ɩɨ ɮɨɪɦɭɥɟ (9) ɩɨɥɧɵɣ ɤ.ɩ.ɞ. 

ɰɟɧɬɪɨɛɟɠɧɨɝɨ ɧɚɫɨɫɚ. 

 

0,95 0,96 0,92 0,84 =   = ɟɞ. 
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ɉɨɥɧɵɣ ɤ.ɩ.ɞ. ɰɟɧɬɪɨɛɟɠɧɨɝɨ ɧɚɫɨɫɚ ɫɨɫɬɚɜɢɥ 84 %. 

 

6.2.5 Ɋɚɫɱёɬ ɩɨɥɧɨɝɨ ɤ.ɩ.ɞ ɰɟɧɬɪɨɛɟɠɧɨɝɨ ɧɚɫɨɫɚ ɫ ɧɚɧɟɫɟɧɧɵɦ 
ɩɨɤɪɵɬɢɟɦ 

 

ɉɨɫɥɟ ɧɚɧɟɫɟɧɢɹ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɞɟɬɚɥɟɣ ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ ɧɚɫɨɫɚ 

ɩɨɥɢɦɟɪɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɩɨɬɟɪɢ ɧɚ ɝɢɞɪɚɜɥɢɱɟɫɤɨɟ ɬɨɪɦɨɠɟɧɢɟ ɫɨɤɪɚɬɢɬɶɫɹ ɞɨ 

ɦɢɧɢɦɚɥɶɧɵɯ ɡɧɚɱɟɧɢɣ, ɬɚɤɢɦ ɨɛɪɚɡɨɦ ɝ 0,99 = ɟɞ. 

 

ɦɟɯ ɨ ɝɩ   =    (10) 

 

0,95 0,96 0,99 0,90ɩ =   = ɟɞ. 

 

ɉɨɫɥɟ ɧɚɧɟɫɟɧɢɹ ɩɨɥɢɦɟɪɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɩɨɥɧɵɣ ɤ.ɩ.ɞ. ɰɟɧɬɪɨɛɟɠɧɨɝɨ 

ɧɚɫɨɫɚ ɫɨɫɬɚɜɢɥ 90 %. 

 

6.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɩɥɨɳɚɞɢ ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ ɧɚɫɨɫɚ ɇɆ 10000-210 

 

Ʉɨɪɩɭɫ ɧɚɫɨɫɚ ɇɆ 10000-210 ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 4. ɇɚ ɪɢɫɭɧɤɟ 4 

ɢɡɨɛɪɚɠɟɧɵ ɨɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ, ɤɨɬɨɪɵɟ ɧɟɨɛɯɨɞɢɦɵ ɞɥɹ ɜɵɱɢɫɥɟɧɢɹ 

ɩɥɨɳɚɞɢ ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ ɧɚɫɨɫɚ. 

ɉɥɨɳɚɞɶ ɜɯɨɞɧɨɝɨ ɩɚɬɪɭɛɤɚ 1S  ɜɵɱɢɫɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (11): 

 

1 1 1 1 12S l L r L=  =  , (11) 

 

ɝɞɟ  1l  – ɞɥɢɧɚ ɨɤɪɭɠɧɨɫɬɢ ɜɯɨɞɧɨɝɨ ɩɚɬɪɭɛɤɚ, ɦ;  

1L  – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɜɯɨɞɧɨɝɨ ɩɚɬɪɭɛɤɚ ɞɨ ɨɫɢ ɜɚɥɚ ɧɚɫɨɫɚ ɦ;  
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2
1 2 3,14 0,4 1,3 3,2 ɦS =    = . 

 

 

Ɋɢɫɭɧɨɤ 4 – ɉɪɨɮɢɥɶ ɧɚɫɨɫɚ 

 

ɉɥɨɳɚɞɶ ɧɚɩɨɪɧɨɝɨ ɩɚɬɪɭɛɤɚ 2S  ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (12): 

 

2 2 2 2 22S l L r L=  =  , (12) 

 

ɝɞɟ  2l  – ɞɥɢɧɚ ɨɤɪɭɠɧɨɫɬɢ ɧɚɩɨɪɧɨɝɨ ɩɚɬɪɭɛɤɚ ɦ; 

2L  – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɝɨ ɩɚɬɪɭɛɤɚ ɞɨ ɨɫɢ ɜɚɥɚ ɧɚɫɨɫɚ ɦ; 

 
2

2 2 3,14 0,4 1,445 3,6 ɦS =    = . 

 

Ɉɤɪɭɠɧɚɹ ɫɤɨɪɨɫɬɶ ɜɪɚɳɟɧɢɹ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ   ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ (13): 
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ɪ.ɤ

30 60

n r


 
=


, (13) 

 

ɝɞɟ  n  – ɱɢɫɥɨ ɨɛɨɪɨɬɨɜ ɪɨɬɨɪɚ ɧɚɫɨɫɚ, ɦ; 

ɪ.ɤr  – ɪɚɞɢɭɫ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɪ.ɤ ɪ.ɤ506 ɦɦ 0,25 ɦD r= → = ; 

 

3,14 3000 0,25
1,3 ɦ/c

30 60
  
= =


. 

 

ɉɥɨɳɚɞɶ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɪ.ɤS  ɜɵɱɢɫɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (14): 

 

ɪ.ɤ
PQ

S


= , (14) 

 

ɝɞɟ PQ  – ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ (ɩɨɞɚɱɚ) ɧɚɫɨɫɚ, ɦ3/ɱ;  

  – ɫɤɨɪɨɫɬɶ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ, ɦ/c;  

 

2
ɪ.ɤ

7000
1,5 ɦ

1,3 3600
S = =


. 

 

ɋɭɦɦɚɪɧɚɹ ɩɥɨɳɚɞɶ ɩɨɜɟɪɯɧɨɫɬɢ ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ ɧɚɫɨɫɚ S  

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (15): 

 

ɪ.ɤ 1 2S S S S = + +  ,  (15) 

 

ɝɞɟ ɪ.ɤS  – ɩɥɨɳɚɞɶ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ, ɦ2;  

1S  – ɜɯɨɞɧɨɝɨ ɩɚɬɪɭɛɤɚ, ɦ2;  

2S  – ɧɚɩɨɪɧɨɝɨ ɩɚɬɪɭɛɤɚ, ɦ2;  
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ɉɨɞɫɬɚɜɢɦ ɡɧɚɱɟɧɢɹ ɢ ɩɨɫɱɢɬɚɟɦ ɩɨ ɮɨɪɦɭɥɟ (15) ɫɭɦɦɚɪɧɭɸ ɩɥɨɳɚɞɶ 

ɩɨɜɟɪɯɧɨɫɬɢ ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ ɧɚɫɨɫɚ 

 

21,5 3,2 3,6 8,5 ɦ  .S = + + =  

 

6.4 ɉɟɪɟɪɚɫɱɟɬ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɧɚɫɨɫɚ ɫ ɜɨɞɵ ɧɚ ɩɟɪɟɤɚɱɢɜɚɟɦɭɸ 
ɠɢɞɤɨɫɬɶ 

 

ɑɢɫɥɨ Ɋɟɣɧɨɥɶɞɫɚ ɩɟɪɟɤɚɱɢɜɚɟɦɨɣ ɠɢɞɤɨɫɬɢ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

(16): 
2
.Re ɪ ɤ

ɧ
ɧ

n D




= , (16) 

 

ɝɞɟ n  – ɱɢɫɥɨ ɨɛɨɪɨɬɨɜ ɪɨɬɨɪɚ ɧɚɫɨɫɚ 

.ɪ ɤD  – ɞɢɚɦɟɬɪ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɧɚɫɨɫɚ 

ɧ  – ɤɢɧɟɦɚɬɢɱɟɫɤɚɹ ɜɹɡɤɨɫɬɶ ɧɟɮɬɢ 

ɉɨɞɫɬɚɜɢɦ ɡɧɚɱɟɧɢɹ ɢ ɩɨɫɱɢɬɚɟɦ ɩɨ ɮɨɪɦɭɥɟ (16) ɱɢɫɥɨ Ɋɟɣɧɨɥɶɞɫɚ 

 

23000 0,506
Re 1828828,57

60 0,000007ɧ


= =
 . 

 

ɉɟɪɟɪɚɫɱɟɬ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫ ɜɨɞɵ ɧɚ ɜɹɡɤɭɸ ɧɟɮɬɶ ɧɟɨɛɯɨɞɢɦ ɜ ɬɨɦ 

ɫɥɭɱɚɟ, ɤɨɝɞɚ Reɧ ɧɟ ɩɪɟɜɵɲɚɟɬ ɜɟɥɢɱɢɧɭ ɩɟɪɟɯɨɞɧɨɝɨ ɱɢɫɥɚ Ɋɟɣɧɨɥɶɞɫɚ Reɉ  ɢ 

ɜɟɥɢɱɢɧɭ ɝɪɚɧɢɱɧɨɝɨ ɱɢɫɥɚ Ɋɟɣɧɨɥɶɞɫɚ Reɝɪ . 

ɉɟɪɟɯɨɞɧɨɟ ɱɢɫɥɨ Ɋɟɣɧɨɥɶɞɫɚ Reɩ  ɩɨɫɱɢɬɚɟɦ ɩɨ ɮɨɪɦɭɥɟ (17): 
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5 0,305Re 3,16 10ɉ sn−=   , (17) 

 

ɝɞɟ sn  – ɤɨɷɮɮɢɰɢɟɧɬ ɛɵɫɬɪɨɯɨɞɧɨɫɬɢ ɧɚɫɨɫɚ [4], sn = 234 ɟɞ. 

 

5 0,305Re 3,16 10 234 59851,66ɉ
−=    . 

  

Ƚɪɚɧɢɱɧɨɟ ɱɢɫɥɨ Ɋɟɣɧɨɥɶɞɫɚ ɜɵɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (18): 

 

5 0,384Re 0,224 10ɝɪ sn   , (18) 

 

ɉɨɞɫɬɚɜɢɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (18) ɢ ɩɨɫɱɢɬɚɟɦ: 

 

5 0,384Re 0,224 10 234 181981,36ɝɪ     . 

 

Ɍɨ ɟɫɬɶ Re > Re  (1828828,57 > 59851,66)ɧ ɉ ɢ Re > Re  (16871114,29 > 181981,36)ɧ ɝɪ  ɜ 

ɷɬɨɦ ɫɥɭɱɚɟ ɩɟɪɟɪɚɫɱɟɬ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɧɟ ɬɪɟɛɭɟɬɫɹ. 

 

7 Ɍɟɯɧɨɥɨɝɢɹ ɧɚɧɟɫɟɧɢɹ 

 

7.1 ɉɨɞɝɨɬɨɜɤɚ ɩɨɜɟɪɯɧɨɫɬɢ 

 

ɉɨɞɝɨɬɨɜɤɚ ɩɨɜɟɪɯɧɨɫɬɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫɨɝɥɚɫɧɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ 

ɨɩɟɪɚɰɢɨɧɧɨɣ ɤɚɪɬɟ, ɩɪɟɞɫɬɚɜɥɟɧɧɨɣ ɜ ɢɧɫɬɪɭɤɰɢɢ ɩɨ ɧɚɧɟɫɟɧɢɸ ɩɨɤɪɵɬɢɹ 

BELZONA 1341 [11]. 

ɉɨɞɝɨɬɨɜɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ ɩɪɨɢɫɯɨɞɹɬ ɜ ɧɟɫɤɨɥɶɤɨ ɷɬɚɩɨɜ. 

ɉɟɪɜɵɣ ɷɬɚɩ. Ɉɱɢɫɬɤɚ ɩɨɜɟɪɯɧɨɫɬɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɳɟɬɤɢ, 

ɫɥɟɞɭɟɬ ɫɦɟɫɬɢ ɜɫɟ ɧɟɩɥɨɬɧɨ ɩɪɢɥɟɝɚɸɳɢɟ ɡɚɝɪɹɡɧɟɧɢɹ.  



36 
 

Ⱦɚɥɟɟ ɜɟɬɨɲɶɸ, ɫɦɨɱɟɧɧɨɣ ɜ ɷɮɮɟɤɬɢɜɧɨɦ ɨɱɢɳɚɸɳɟɦ ɫɪɟɞɫɬɜɟ, 

(ɨɱɢɳɚɸɳɟɟ/ɨɛɟɡɠɢɪɢɜɚɸɳɟɟ ɫɪɟɞɫɬɜɨ) ɧɟ ɨɫɬɚɜɥɹɸɳɟɦ ɧɚɥɟɬɚ, ɧɚɩɪɢɦɟɪ, 

ɦɟɬɢɥɷɬɢɥɤɟɬɨɧ (ɆɗɄ), ɭɞɚɥɢɬɶ ɨɫɬɚɬɤɢ ɝɪɹɡɢ, ɦɚɫɥɚ, ɫɦɚɡɤɢ ɢ ɬ.ɩ. 

ȼɬɨɪɨɣ ɷɬɚɩ. ȼɵɛɢɪɚɟɬɫɹ ɚɛɪɚɡɢɜ, ɧɟɨɛɯɨɞɢɦɵɣ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ 

ɬɪɟɛɭɟɦɨɝɨ ɫɬɚɧɞɚɪɬɚ ɱɢɫɬɨɬɵ ɢ ɦɢɧɢɦɚɥɶɧɨɣ ɝɥɭɛɢɧɵ ɩɪɨɮɢɥɹ ɜ 75 ɦɤɦ. 

ɂɫɩɨɥɶɡɨɜɚɬɶ ɬɨɥɶɤɨ ɨɫɬɪɨɭɝɨɥɶɧɵɣ ɚɛɪɚɡɢɜ. 

Ɉɱɢɫɬɤɚ ɦɟɬɚɥɥɢɱɟɫɤɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɚɛɪɚɡɢɜɨɫɬɪɭɣɧɵɦ 

ɦɟɬɨɞɨɦ, ɩɨɜɟɪɯɧɨɫɬɶ ɞɨɥɠɧɚ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɫɥɟɞɭɸɳɟɦɭ ɫɬɚɧɞɚɪɬɭ ɱɢɫɬɨɬɵ: 

- ISO 8501-1 Sa 21/2 – Ⱥɦɟɪɢɤɚɧɫɤɢɣ ɫɬɚɧɞɚɪɬ. (ɨɱɟɧɶ ɬɳɚɬɟɥɶɧɚɹ 

ɚɛɪɚɡɢɜɨɫɬɪɭɣɧɚɹ ɨɱɢɫɬɤɚ) 

- SSPC SP 10 Sa 21/2 – SIS 05 5900 – ɒɜɟɞɫɤɢɣ ɫɬɚɧɞɚɪɬ. 

ɇɚ ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɩɨɜɟɪɯɧɨɫɬɢ, ɩɨɫɥɟ ɚɛɪɚɡɢɜɨɫɬɪɭɣɧɨɣ ɨɱɢɫɬɤɢ, 

ɩɨɤɪɵɬɢɟ ɫɥɟɞɭɟɬ ɧɚɧɨɫɢɬɶ ɞɨ ɬɨɝɨ, ɤɚɤ ɧɚɱɧɟɬɫɹ ɨɤɢɫɥɟɧɢɟ ɩɨɜɟɪɯɧɨɫɬɢ. 

  

7.2 ɇɚɧɟɫɟɧɢɟ BELZONA 

 

7.2.1 ɇɚɧɟɫɟɧɢɟ ɤɢɫɬɶɸ ɢɥɢ ɲɩɚɬɟɥɟɦ  
 

ɇɚɧɟɫɟɧɢɟ ɩɨɤɪɵɬɢɹ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɞɟɬɚɥɟɣ ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ ɧɚɫɨɫɚ 

ɩɪɨɢɫɯɨɞɢɬ ɜ 2 ɫɥɨɹ. 

1) ɉɟɪɜɵɣ ɫɥɨɣ. Ʉɨɦɩɨɡɢɬɧɵɣ ɦɚɬɟɪɢɚɥ ɫɥɟɞɭɟɬ ɧɚɧɨɫɢɬɶ 

ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɚ ɩɨɞɝɨɬɨɜɥɟɧɧɭɸ ɩɨɜɟɪɯɧɨɫɬɶ ɠɟɫɬɤɨɳɟɬɢɧɧɨɣ ɤɢɫɬɶɸ ɢɥɢ 

ɩɥɚɫɬɢɤɨɜɵɦ ɲɩɚɬɟɥɟɦ ɞɨ ɞɨɫɬɢɠɟɧɢɹ ɪɟɤɨɦɟɧɞɭɟɦɨɣ ɤɪɨɸɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ.  

2) ȼɬɨɪɨɣ ɫɥɨɣ. ɉɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 20 °C ɜɪɟɦɹ ɧɚɧɟɫɟɧɢɹ ɩɨɫɥɟɞɭɸɳɟɝɨ 

ɫɥɨɹ ɫɨɫɬɚɜɢɬ 4...6 ɱɚɫɨɜ. ȼɪɟɦɹ ɧɚɧɟɫɟɧɢɹ ɜɬɨɪɨɝɨ ɫɥɨɹ ɧɟ ɞɨɥɠɧɨ ɩɪɟɜɵɲɚɬɶ 

24 ɱɚɫɚ ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ. ȼ ɩɪɨɬɢɜɧɨɦ ɫɥɭɱɚɟ ɩɨɜɟɪɯɧɨɫɬɶ ɫɥɟɞɭɟɬ 

ɨɛɪɚɛɨɬɚɬɶ ɚɛɪɚɡɢɜɧɨɣ ɨɛɞɭɜɤɨɣ ɢɥɢ ɦɟɬɚɥɥɢɱɟɫɤɨɣ ɳɟɬɤɨɣ ɩɟɪɟɞ ɧɚɧɟɫɟɧɢɟɦ 

ɜɬɨɪɨɝɨ ɫɥɨɹ ɩɨɤɪɵɬɢɹ. 
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7.2.2 ɇɚɧɟɫɟɧɢɟ ɩɭɬɟɦ ɪɚɫɩɵɥɟɧɢɹ  

 

Ʉɨɦɩɨɡɢɬɧɵɣ ɦɚɬɟɪɢɚɥ ɦɨɠɟɬ ɧɚɧɨɫɢɬɶɫɹ ɦɟɬɨɞɨɦ ɛɟɡɜɨɡɞɭɲɧɨɝɨ 

ɪɚɫɩɵɥɟɧɢɹ ɫ ɩɨɞɨɝɪɟɜɨɦ ɧɚ ɩɨɞɯɨɞɹɳɢɟ ɭɱɚɫɬɤɢ. Ɍɢɩɨɜɚɹ ɬɟɯɧɨɥɨɝɢɹ ɫɨɫɬɚɜɚ 

63:1 ɞɥɹ ɚɩɩɚɪɚɬɚ ɛɟɡɜɨɡɞɭɲɧɨɝɨ ɪɚɫɩɵɥɟɧɢɹ ɫɨ ɜɫɬɪɨɟɧɧɵɦ ɩɨɞɨɝɪɟɜɚɬɟɥɟɦ, 

ɥɢɛɨ ɫ ɜɧɟɲɧɢɦ ɩɨɞɨɝɪɟɜɨɦ ɩɨɞɚɸɳɢɯ ɲɥɚɧɝɨɜ, ɫɩɨɫɨɛɧɵɯ ɩɨɜɵɲɚɬɶ 

ɬɟɦɩɟɪɚɬɭɪɭ ɦɚɬɟɪɢɚɥɚ ɞɨ ɦɢɧɢɦɭɦ 50 °ɋ.  

ȼ ɬɚɛɥɢɰɟ 3 ɩɪɟɞɫɬɚɜɥɟɧɚ ɪɟɤɨɦɟɧɞɭɟɦɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɞɥɹ ɧɚɧɟɫɟɧɢɹ 

ɩɨɤɪɵɬɢɹ. 

 

Ɍɚɛɥɢɰɚ 3 – Ɋɟɤɨɦɟɧɞɭɟɦɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɞɥɹ ɧɚɧɟɫɟɧɢɹ ɩɨɤɪɵɬɢɹ 

 

7.3 Ʉɨɧɬɪɨɥɶ ɤɚɱɟɫɬɜɚ ɧɚɧɟɫɟɧɢɹ 

 

ɉɨɫɥɟ ɧɚɧɟɫɟɧɢɹ ɤɚɠɞɨɝɨ ɫɥɨɹ ɫɥɟɞɭɟɬ ɜɢɡɭɚɥɶɧɨ ɩɪɨɜɟɪɢɬɶ ɧɚ ɧɚɥɢɱɢɟ 

ɩɪɨɩɭɫɤɨɜ ɢ ɬɨɱɟɱɧɵɯ ɞɟɮɟɤɬɨɜ. Ɇɟɫɬɚ, ɝɞɟ ɨɛɧɚɪɭɠɟɧɵ ɞɟɮɟɤɬɵ, ɞɨɥɠɧɵ 

ɛɵɬɶ ɧɟɦɟɞɥɟɧɧɨ ɡɚɩɨɥɧɟɧɵ ɫ ɩɨɦɨɳɶɸ ɤɢɫɬɢ.  

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɉɚɪɚɦɟɬɪɵ 

Ɋɟɤɨɦɟɧɞɭɟɦɨɟ ɤɨɥɢɱɟɫɬɜɨ ɫɥɨɟɜ 2 

ɉɥɚɧɢɪɭɟɦɚɹ ɬɨɥɳɢɧɚ 1-ɝɨ ɫɥɨɹ 250 ɦɢɤɪɨɧ 

ɉɥɚɧɢɪɭɟɦɚɹ ɬɨɥɳɢɧɚ 2-ɝɨ ɫɥɨɹ 250 ɦɢɤɪɨɧ 

Ɉɛɳɚɹ ɦɢɧɢɦɚɥɶɧɚɹ ɬɨɥɳɢɧɚ ɫɭɯɨɣ ɩɥɟɧɤɢ 400 ɦɢɤɪɨɧ 

Ɉɛɳɚɹ ɦɚɤɫɢɦɚɥɶɧɚɹ ɬɨɥɳɢɧɚ ɫɭɯɨɣ ɩɥɟɧɤɢ 
Ɉɝɪɚɧɢɱɟɧɚ ɬɨɥɶɤɨ ɭɫɬɨɣɱɢɜɨɫɬɶɸ ɤ 

ɨɛɪɚɡɨɜɚɧɢɸ ɩɨɬɟɤɨɜ 

Ɍɟɨɪɟɬɢɱɟɫɤɚɹ ɤɪɨɸɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɧɚ 

1-ɵɣ ɫɥɨɣ 
2,82 ɦ2 /ɤɝ 

Ɍɟɨɪɟɬɢɱɟɫɤɚɹ ɤɪɨɸɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɧɚ 

2-ɨɣ ɫɥɨɣ 
2,82 ɦ2 /ɤɝ 

Ɍɟɨɪɟɬɢɱɟɫɤɚɹ ɤɪɨɸɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɞɥɹ 

ɞɨɫɬɢɠɟɧɢɹ ɦɢɧɢɦɚɥɶɧɨɣ ɪɟɤɨɦɟɧɞɭɟɦɨɣ 

ɬɨɥɳɢɧɵ ɫɢɫɬɟɦɵ 

1,76 ɦ2 /ɤɝ 
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ɉɨ ɡɚɜɟɪɲɟɧɢɢ ɧɚɧɟɫɟɧɢɹ ɢ ɨɬɜɟɪɠɞɟɧɢɹ ɦɚɬɟɪɢɚɥɚ, ɫɥɟɞɭɟɬ ɜɬɨɪɢɱɧɨ 

ɩɪɨɜɟɫɬɢ ɜɢɡɭɚɥɶɧɭɸ ɩɪɨɜɟɪɤɭ, ɱɬɨɛɵ ɭɛɟɞɢɬɶɫɹ ɜ ɨɬɫɭɬɫɬɜɢɢ ɩɪɨɩɭɫɤɨɜ ɢ 

ɬɨɱɟɱɧɵɯ ɞɟɮɟɤɬɨɜ, ɢ ɜɨɡɦɨɠɧɵɯ ɦɟɯɚɧɢɱɟɫɤɢɯ ɩɨɜɪɟɠɞɟɧɢɣ.  

Cɩɥɨɲɧɨɫɬɶ ɩɨɤɪɵɬɢɹ ɦɨɠɧɨ ɩɪɨɜɟɪɢɬɶ ɩɪɢ ɩɨɦɨɳɢ ɷɥɟɤɬɪɨɢɫɤɪɨɜɨɝɨ 

ɞɟɮɟɤɬɨɫɤɨɩɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɫɬɚɧɞɚɪɬɨɦ NACE SP0188.  

Ɋɟɤɨɦɟɧɞɭɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɬɶ ɧɚɩɪɹɠɟɧɢɟ 2,5 ɤȼ, ɱɬɨɛɵ ɭɛɟɞɢɬɶɫɹ ɜ 

ɞɨɫɬɢɠɟɧɢɢ ɦɢɧɢɦɚɥɶɧɨɣ ɬɨɥɳɢɧɵ ɩɨɤɪɵɬɢɹ ɜ 400 ɦɢɤɪɨɧ. 

 

7.4 Ɉɱɢɫɬɤɚ ɩɨɜɟɪɯɧɨɫɬɢ  

 

ɉɨɫɥɟ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɢɧɫɬɪɭɦɟɧɬɵ ɞɥɹ ɫɦɟɲɢɜɚɧɢɹ ɫɥɟɞɭɟɬ ɧɟɦɟɞɥɟɧɧɨ 

ɨɱɢɫɬɢɬɶ ɫ ɩɨɦɨɳɶɸ ɪɚɫɬɜɨɪɢɬɟɥɹ, ɧɚɩɪɢɦɟɪ, ɦɟɬɢɥɷɬɢɥɤɟɬɨɧɚ. Ʉɢɫɬɢ, 

ɲɩɪɢɰɵ ɞɥɹ ɢɧɠɟɤɬɢɪɨɜɚɧɢɹ, ɨɛɨɪɭɞɨɜɚɧɢɟ ɞɥɹ ɪɚɫɩɵɥɟɧɢɹ ɢ ɞɪɭɝɢɟ 

ɢɧɫɬɪɭɦɟɧɬɵ ɞɥɹ ɧɚɧɟɫɟɧɢɹ ɫɨɫɬɚɜɚ ɧɟɨɛɯɨɞɢɦɨ ɬɚɤɠɟ ɨɱɢɫɬɢɬɶ ɩɨɞɯɨɞɹɳɢɦ 

ɪɚɫɬɜɨɪɢɬɟɥɟɦ, ɬɚɤɢɦ ɤɚɤ, ɦɟɬɢɥɷɬɢɥɤɟɬɨɧ, ɚɰɟɬɨɧ ɢɥɢ ɪɚɫɬɜɨɪɢɬɟɥɶ 

ɰɟɥɥɸɥɨɡɵ. 

 

7.5 Ɉɤɨɧɱɚɬɟɥɶɧɨɟ ɨɬɜɟɪɠɞɟɧɢɟ  
 

ȼ ɬɟɯ ɫɥɭɱɚɹɯ, ɤɨɝɞɚ ɜɪɟɦɹ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɹɸɳɢɦ ɮɚɤɬɨɪɨɦ, ɢ 

ɧɟɨɛɯɨɞɢɦ ɛɨɥɟɟ ɫɤɨɪɵɣ ɜɜɨɞ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ, ɫɥɟɞɭɟɬ 

ɭɫɬɚɧɨɜɢɬɶ ɧɚɝɪɟɜɚɬɟɥɢ ɫ ɩɪɢɧɭɞɢɬɟɥɶɧɨɣ ɩɨɞɚɱɟɣ ɜɨɡɞɭɯɚ ɧɚ ɪɟɦɨɧɬɢɪɭɟɦɵɣ 

ɨɛɴɟɤɬ.  

ȼ ɷɬɨɦ ɫɥɭɱɚɟ, ɜɪɟɦɹ ɨɤɨɧɱɚɬɟɥɶɧɨɝɨ ɨɬɜɟɪɠɞɟɧɢɹ ɦɨɠɟɬ ɫɨɫɬɚɜɢɬɶ 24 

ɱɚɫɚ. ɇɟ ɫɥɟɞɭɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɩɨɞɨɝɪɟɜ, ɩɨɤɚ ɩɨɤɪɵɬɢɟ ɧɟ ɡɚɬɜɟɪɞɟɥɨ ɞɨ 

ɤɨɧɫɢɫɬɟɧɰɢɢ ɝɟɥɹ (ɨɛɵɱɧɨ 4 ɱɚɫɚ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 20 °ɋ), ɚ ɬɟɦɩɟɪɚɬɭɪɚ 

ɫɚɦɨɝɨ ɦɚɬɟɪɢɚɥɚ ɧɟ ɞɨɥɠɧɚ ɛɵɬɶ ɜɵɲɟ 50 °ɋ.  

ɇɟɨɛɯɨɞɢɦɨ ɩɪɟɞɭɫɦɨɬɪɟɬɶ ɜɪɟɦɹ ɧɚ «ɩɨɞɨɝɪɟɜ». 
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7.6 Ɋɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɧɚɧɟɫɟɧɢɸ ɷɩɨɤɫɢɞɧɨɝɨ ɩɨɤɪɵɬɢɹ 

 

ɇɟ ɫɬɨɢɬ ɧɚɧɨɫɢɬɶ ɦɚɬɟɪɢɚɥ ɩɪɢ ɫɥɟɞɭɸɳɢɯ ɭɫɥɨɜɢɹɯ: 

- ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɧɢɠɟ 10 °C ɢɥɢ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɜɥɚɠɧɨɫɬɢ ɜɵɲɟ 90 %.  

- ɞɨɠɞɶ, ɫɧɟɝ, ɬɭɦɚɧ ɢɥɢ ɩɨɜɵɲɟɧɧɚɹ ɜɥɚɠɧɨɫɬɶ.  

- ɧɚ ɦɟɬɚɥɥɢɱɟɫɤɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɢɦɟɟɬɫɹ ɜɥɚɝɚ ɢɥɢ ɫɭɳɟɫɬɜɭɟɬ 

ɜɟɪɨɹɬɧɨɫɬɶ ɟɟ ɩɨɹɜɥɟɧɢɹ ɜɫɥɟɞɫɬɜɢɟ ɤɨɧɞɟɧɫɚɰɢɢ.  

- ɫɭɳɟɫɬɜɭɟɬ ɜɟɪɨɹɬɧɨɫɬɶ ɡɚɝɪɹɡɧɟɧɢɹ ɪɚɛɨɱɟɣ ɫɪɟɞɵ ɦɚɫɥɚɦɢ ɢɥɢ 

ɫɦɚɡɤɨɣ ɨɬ ɧɚɯɨɞɹɳɟɝɨɫɹ ɪɹɞɨɦ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢɥɢ ɞɵɦɨɦ ɨɬ ɤɟɪɨɫɢɧɨɜɵɯ 

ɨɛɨɝɪɟɜɚɬɟɥɟɣ ɢ ɤɭɪɟɧɢɹ ɬɚɛɚɤɚ. 

 

8 Ɍɪɟɛɨɜɚɧɢɹ ɤ ɧɚɧɟɫɟɧɧɨɦɭ ɷɩɨɤɫɢɞɧɨɦɭ ɩɨɤɪɵɬɢɸ 

 

Ɉɫɧɨɜɧɵɦɢ ɬɪɟɛɨɜɚɧɢɹɦɢ ɤ ɧɚɧɟɫɟɧɧɨɦɭ ɩɨɤɪɵɬɢɸ ɹɜɥɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ 

ɩɚɪɚɦɟɬɪɵ ɬɚɤɢɟ ɤɚɤ ɚɞɝɟɡɢɹ ɩɨɤɪɵɬɢɹ ɢ ɲɟɪɨɯɨɜɚɬɨɫɬɶ ɩɨɜɟɪɯɧɨɫɬɢ. 

 

8.1 Ⱥɞɝɟɡɢɹ ɩɨɤɪɵɬɢɹ 

 

ɉɨɞ ɚɞɝɟɡɢɟɣ ɩɨɧɢɦɚɟɬɫɹ ɩɪɨɱɧɨɫɬɶ ɫɰɟɩɥɟɧɢɹ ɩɨɤɪɵɬɢɹ ɫ ɩɨɜɟɪɯɧɨɫɬɶɸ. ɗɬɨ 

ɨɞɧɚ ɢɡ ɜɚɠɧɟɣɲɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɩɨɤɪɵɬɢɣ ɞɥɹ ɥɸɛɵɯ ɰɟɥɟɣ. ɋɨɜɪɟɦɟɧɧɵɟ ɦɟɬɨɞɵ 

ɩɪɨɢɡɜɨɞɫɬɜɚ ɩɨɡɜɨɥɹɸɬ ɩɨɥɭɱɚɬɶ ɩɨɤɪɵɬɢɹ ɫ ɜɵɫɨɤɢɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ, 

ɭɫɬɨɣɱɢɜɵɟ ɤ ɤɨɪɪɨɡɢɢ, ɬɟɦɩɟɪɚɬɭɪɟ ɢ ɬ.ɞ. ȿɫɥɢ ɧɟ ɩɪɟɞɨɫɬɚɜɢɬɶ ɬɪɟɛɨɜɚɧɢɟ ɤ 

ɚɞɝɟɡɢɢ., ɬɨ ɩɨɤɪɵɬɢɟ ɧɟ ɧɚɣɞɟɬ ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɩɪɢɦɟɧɟɧɢɹ. 

Ɉɛɳɢɦ ɩɪɚɜɢɥɨɦ ɩɨɥɭɱɟɧɢɹ ɜɵɫɨɤɨɣ ɚɞɝɟɡɢɢ, ɬ.ɟ. ɫɰɟɩɥɟɧɢɹ ɩɨɤɪɵɬɢɹ ɫ 

ɨɫɧɨɜɧɨɣ ɩɨɜɟɪɯɧɨɫɬɶɸ, ɹɜɥɹɟɬɫɹ ɮɢɡɢɱɟɫɤɢɣ ɤɨɧɬɚɤɬ ɦɟɠɞɭ ɩɨɤɪɵɬɢɟɦ ɢ 

ɩɨɞɥɨɠɤɨɣ, ɚ ɬɚɤɠɟ ɯɢɦɢɱɟɫɤɨɟ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɧɚ ɝɪɚɧɢɰɟ ɞɜɭɯ 

ɤɨɧɬɚɤɬɢɪɭɸɳɢɯ ɮɚɡ. Ɉɬ ɬɨɝɨ ɤɚɤ ɨɛɟɫɩɟɱɟɧɵ ɷɬɢ ɞɜɚ ɭɫɥɨɜɢɹ ɡɚɜɢɫɢɬ 

ɜɟɥɢɱɢɧɚ ɚɞɝɟɡɢɢ [12].  
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8.2 ɒɟɪɨɯɨɜɚɬɨɫɬɶ ɩɨɜɟɪɯɧɨɫɬɢ 

 

Ɉɫɧɨɜɨɩɨɥɚɝɚɸɳɢɦ ɮɚɤɬɨɪɨɦ ɞɥɹ ɭɜɟɥɢɱɟɧɢɹ ɤ.ɩ.ɞ ɧɚɫɨɫɚ ɹɜɥɹɟɬɫɹ 

ɲɟɪɨɯɨɜɚɬɨɫɬɶ ɩɨɜɟɪɯɧɨɫɬɢ. 

ɉɨɞ ɲɟɪɨɯɨɜɚɬɨɫɬɶɸ ɩɨɧɢɦɚɸɬ ɫɨɜɨɤɭɩɧɨɫɬɶ ɦɢɤɪɨɧɟɪɨɜɧɨɫɬɟɣ ɫ 

ɨɬɧɨɫɢɬɟɥɶɧɨ ɦɚɥɵɦ ɲɚɝɨɦ ɨɛɪɚɡɭɸɳɢɟ ɪɟɥɶɟɮ ɩɨɜɟɪɯɧɨɫɬɢ ɢ 

ɪɚɫɫɦɚɬɪɢɜɚɟɦɵ ɜ ɩɪɟɞɟɥɚɯ ɨɞɧɨɝɨ ɭɱɚɫɬɤɚ, ɞɥɢɧɚ ɤɨɬɨɪɨɝɨ ɪɚɜɧɚ ɧɟɤɨɬɨɪɨɣ 

ɛɚɡɨɜɨɣ ɞɥɢɧɟ l. Ɍɪɟɛɨɜɚɧɢɹ ɤ ɲɟɪɨɯɨɜɚɬɨɫɬɢ ɩɨɜɟɪɯɧɨɫɬɢ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɛɟɡ 

ɭɱɟɬɚ ɢɡɴɹɧɨɜ 

ɉɪɢ ɥɸɛɨɦ ɫɩɨɫɨɛɟ ɢɡɝɨɬɨɜɥɟɧɢɹ ɞɟɬɚɥɟɣ ɢɯ ɩɨɜɟɪɯɧɨɫɬɢ ɧɟ ɦɨɝɭɬ ɛɵɬɶ 

ɚɛɫɨɥɸɬɧɨ ɝɥɚɞɤɢɦɢ. ȼɫɟɝɞɚ ɢɦɟɸɬɫɹ ɛɨɥɟɟ ɢɥɢ ɦɟɧɟɟ ɜɵɪɚɠɟɧɧɵɟ ɧɟɪɨɜɧɨɫɬɢ 

ɪɚɡɥɢɱɧɨɣ ɮɨɪɦɵ ɢ ɜɵɫɨɬɵ. 

ȼɥɢɹɧɢɟ ɲɟɪɨɯɨɜɚɬɨɫɬɢ ɧɚ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɫɜɨɣɫɬɜɚ ɞɟɬɚɥɟɣ ɹɜɥɹɟɬɫɹ 

ɡɧɚɱɢɬɟɥɶɧɵɦ ɩɨɤɚɡɚɬɟɥɟɦ. ɑɟɦ ɦɟɧɶɲɟ ɧɟɪɨɜɧɨɫɬɢ, ɬɟɦ ɦɟɧɶɲɟ ɞɟɬɚɥɶ ɩɨɞɜɟɪɠɟɧɚ 

ɢɫɬɢɪɚɧɢɸ ɢ ɤɨɪɪɨɡɢɢ.  

ɇɚ ɩɪɚɤɬɢɤɟ ɲɟɪɨɯɨɜɚɬɨɫɬɶ ɩɨɜɟɪɯɧɨɫɬɢ ɨɰɟɧɢɜɚɟɬɫɹ ɩɨ ɩɪɨɮɢɥɸ, 

ɩɨɜɟɪɯɧɨɫɬɢ ɤɨɬɨɪɵɣ ɩɨɥɭɱɚɸɬ ɩɪɢ ɩɨɦɨɳɢ ɩɪɨɮɢɥɨɝɪɚɮɚ. Ⱦɥɹ ɨɰɟɧɤɢ 

ɩɚɪɚɦɟɬɪɨɜ ɩɪɨɮɢɥɹ ɩɪɨɜɨɞɹɬ ɫɪɟɞɧɸɸ ɥɢɧɢɸ ɢ ɥɢɧɢɢ ɜɵɫɬɭɩɨɜ ɢ ɜɩɚɞɢɧ, 

ɷɤɜɢɞɢɫɬɚɧɬɧɨ ɫɪɟɞɧɟɣ ɥɢɧɢɢ.  

Ɉɫɧɨɜɧɵɦ ɩɚɪɚɦɟɬɪɚɦɢ ɞɥɹ ɤɨɥɢɱɟɫɬɜɟɧɧɨɣ ɨɰɟɧɤɢ ɢ ɧɨɪɦɢɪɨɜɚɧɢɹ 

ɲɟɪɨɯɨɜɚɬɨɫɬɢ ɩɨɜɟɪɯɧɨɫɬɢ ɹɜɥɹɸɬɫɹ:  

Ra  – ɫɪɟɞɧɟɟ ɚɪɢɮɦɟɬɢɱɟɫɤɨɟ ɨɬɤɥɨɧɟɧɢɟ ɩɪɨɮɢɥɹ; 

Rz  – ɜɵɫɨɬɚ ɧɟɪɨɜɧɨɫɬɟɣ ɩɪɨɮɢɥɹ ɩɨ ɞɟɫɹɬɢ ɬɨɱɤɚɦ. 

ɉɪɟɞɩɨɱɬɢɬɟɥɶɧɵɦ ɫɱɢɬɚɟɬɫɹ ɢ ɱɚɳɟ ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɚɪɚɦɟɬɪ Ra, ɤɨɬɨɪɵɣ 

ɧɚɢɛɨɥɟɟ ɢɧɮɨɪɦɚɬɢɜɟɧ ɢ ɨɛɟɫɩɟɱɟɧ ɧɚɞɟɠɧɵɦɢ ɫɪɟɞɫɬɜɚɦɢ ɢɡɦɟɧɟɧɢɣ. 

ɉɚɪɚɦɟɬɪ Rz ɩɪɢɦɟɧɹɸɬ ɩɪɢ ɧɨɪɦɢɪɨɜɚɧɢɢ ɧɟɛɨɥɶɲɢɯ ɧɟɪɨɜɧɨɫɬɟɣ ɢ ɧɚ 

ɦɚɥɵɯ ɩɨ ɪɚɡɦɟɪɚɦ ɩɨɜɟɪɯɧɨɫɬɹɯ, ɝɞɟ ɩɪɚɤɬɢɱɟɫɤɢ ɧɟɜɨɡɦɨɠɧɨ ɩɪɢɦɟɧɢɬɶ 

ɨɳɭɩɵɜɚɸɳɢɟ ɩɪɢɛɨɪɵ, ɚ ɬɚɤɠɟ ɩɪɢ ɧɨɪɦɢɪɨɜɚɧɢɢ ɬɪɟɛɨɜɚɧɢɣ ɤ ɝɪɭɛɵɦ 

ɩɨɜɟɪɯɧɨɫɬɧɵɦ ɧɟɪɨɜɧɨɫɬɹɦ. Ⱦɥɹ ɩɟɪɟɯɨɞɚ ɨɬ ɨɞɧɨɝɨ ɩɚɪɚɦɟɬɪɚ ɤ ɞɪɭɝɨɦɭ ɱɚɫɬɨ 
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ɩɨɥɶɡɭɸɬɫɹ ɫɨɨɬɧɨɲɟɧɢɹɦɢ:  0,25a zR R  . 

Ɉɫɬɚɥɶɧɵɟ ɩɚɪɚɦɟɬɪɵ ɧɚ ɩɪɚɤɬɢɤɟ ɩɪɢɦɟɧɹɸɬɫɹ ɪɟɞɤɨ, ɩɪɢ ɨɫɨɛɵɯ 

ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɬɪɟɛɨɜɚɧɢɹɯ ɤ ɩɨɜɟɪɯɧɨɫɬɢ [13]. 

 

9 ɗɤɨɧɨɦɢɱɟɫɤɚɹ ɱɚɫɬɶ 

 

Ⱦɚɧɧɚɹ ɱɚɫɬɶ ɩɪɟɞɩɨɥɚɝɚɟɬ ɜɧɟɞɪɟɧɢɟ ɦɟɬɨɞɚ ɩɨɜɵɲɟɧɢɹ ɤ.ɩ.ɞ ɧɚɫɨɫɚ 

ɤɨɬɨɪɵɣ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɧɚɧɟɫɟɧɢɢ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɞɟɬɚɥɟɣ ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ 

ɧɚɫɨɫɚ ɫɩɟɰɢɚɥɶɧɵɯ ɩɨɥɢɦɟɪɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɮɢɪɦɵ «BELZONA». 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɜɟɞɟɧɧɨɝɨ ɦɟɪɨɩɪɢɹɬɢɹ ɨɠɢɞɚɟɬɫɹ ɷɤɨɧɨɦɢɱɟɫɤɢɣ 

ɷɮɮɟɤɬ ɡɚ ɫɱɟɬ ɭɦɟɧɶɲɟɧɢɹ ɡɚɬɪɚɬ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɧɟɮɬɟɩɟɪɟɤɚɱɢɜɚɸɳɟɣ 

ɫɬɚɧɰɢɢ. 

Ⱦɥɹ ɧɚɱɚɥɚ ɧɟɨɛɯɨɞɢɦɨ ɩɨɫɱɢɬɚɬɶ ɜɫɟ ɤɚɩɢɬɚɥɶɧɵɟ ɡɚɬɪɚɬɵ, ɤɨɬɨɪɵɟ 

ɫɤɥɚɞɵɜɚɸɬɫɹ ɢɡ ɫɥɟɞɭɸɳɢɯ ɩɭɧɤɬɨɜ: 

- ɡɚɬɪɚɬɵ ɧɚ ɩɪɢɨɛɪɟɬɟɧɢɟ ɩɨɥɢɦɟɪɧɨɝɨ ɦɚɬɟɪɢɚɥɚ; 

- ɨɩɥɚɬɭ ɦɨɧɬɚɠɧɵɯ ɢ ɩɨɤɪɚɫɨɱɧɵɯ ɪɚɛɨɬ (ɫɥɟɫɚɪɹ ɢ ɪɚɛɨɱɟɝɨ ɩɨ 

ɷɦɚɥɢɪɨɜɚɧɢɸ); 

- ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɭ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɟ ɦɚɬɟɪɢɚɥɵ. 

 

9.1 Ɂɚɬɪɚɬɵ ɧɚ ɩɪɢɨɛɪɟɬɟɧɢɟ ɩɨɥɢɦɟɪɧɨɝɨ ɦɚɬɟɪɢɚɥɚ 

 

Ⱦɥɹ ɧɚɧɟɫɟɧɢɹ ɩɨɤɪɵɬɢɹ ɜ ɩɨɥɨɫɬɶ ɧɚɫɨɫɚ ɧɟɨɛɯɨɞɢɦ ɞɜɭɯɤɨɦɩɨɧɟɧɬɧɵɣ 

ɷɩɨɤɫɢɞɧɵɣ ɤɨɦɩɨɡɢɬ Belzona 1341. 

Ɋɚɫɯɨɞ ɦɚɬɟɪɢɚɥɚ ɜɵɱɢɫɥɢɦ ɩɨ ɮɨɪɦɭɥɟ (19): 

 

S
P


= , (19) 

 

ɝɞɟ  S  – ɫɭɦɦɚɪɧɚɹ ɩɥɨɳɚɞɶ ɩɨɜɟɪɯɧɨɫɬɢ ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ ɧɚɫɨɫɚ, ɦ2;  
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  – ɬɟɨɪɟɬɢɱɟɫɤɚɹ ɤɪɨɸɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɦɚɬɟɪɢɚɥɚ ( 2,82 = ) ɦ2/ɤɝ;  

 

8,5
3,01 ɤɝ

2,82
P = = . 

 

ɉɨɤɪɵɬɢɟ ɧɚɧɨɫɢɬɶɫɹ ɜ ɞɜɚ ɫɥɨɹ. Ɋɚɫɯɨɞ ɦɚɬɟɪɢɚɥɚ ɞɥɹ ɩɟɪɜɨɝɨ ɫɥɨɹ 

ɫɨɫɬɚɜɥɹɟɬ 3 ɤɝ. ȼɬɨɪɨɣ ɫɥɨɣ ɩɨɤɪɵɬɢɹ ɢɦɟɟɬ ɬɚɤɭɸ ɠɟ ɤɪɨɸɳɭɸ ɫɩɨɫɨɛɧɨɫɬɶ 

ɬɨɝɞɚ ɪɚɫɯɨɞ ɛɭɞɟɬ ɪɚɜɟɧ 3,01 2 6 ɤɝ = .  

Ʉɨɦɩɚɧɢɹ Belzona ɩɨɫɬɚɜɥɹɟɬ ɷɩɨɤɫɢɞɧɵɣ ɦɚɬɟɪɢɚɥ ɜ ɭɩɚɤɨɜɤɚɯ 0,5 ɢ 5 

ɤɝ. ɂɫɯɨɞɹ ɢɡ ɷɬɨɝɨ ɫɬɨɢɦɨɫɬɶ ɞɜɭɯɤɨɦɩɨɧɟɧɬɧɨɝɨ ɷɩɨɤɫɢɞɧɨɝɨ ɤɨɦɩɨɡɢɬɚ 

ɩɪɢɜɟɞɟɧɚ ɜ ɬɚɛɥɢɰɟ 4 [14]. 

 

Ɍɚɛɥɢɰɚ 4 – ɋɬɨɢɦɨɫɬɶ ɞɜɭɯɤɨɦɩɨɧɟɧɬɧɨɝɨ ɷɩɨɤɫɢɞɧɨɝɨ ɤɨɦɩɨɡɢɬɚ  

ɇɚɢɦɟɧɨɜɚɧɢɟ Ʉɨɥɢɱɟɫɬɜɨ Ɇɚɫɫɚ 
ɐɟɧɚ ɡɚ ɟɞɢɧɢɰɭ 

ɩɪɨɞɭɤɰɢɢ, ɪɭɛ. 

Ʉɨɦɩɨɡɢɬ Belzona 1341 1 5 ɤɝ 90818,06 

Ʉɨɦɩɨɡɢɬ Belzona 1341 2 0,5 ɤɝ 14598,35 

ɂɬɨɝɨ 3 6 ɤɝ 120014,76 

 

9.2 Ɂɚɬɪɚɬɵ ɧɚ ɡɚɪɚɛɨɬɧɭɸ ɩɥɚɬɭ 

 

Ⱦɚɥɟɟ ɧɟɨɛɯɨɞɢɦɨ ɩɨɫɱɢɬɚɬɶ ɡɚɬɪɚɬɵ ɧɚ ɜɵɩɨɥɧɟɧɢɟ ɦɨɧɬɚɠɧɵɯ ɢ 

ɩɨɤɪɚɫɨɱɧɵɯ ɪɚɛɨɬ (ɬɚɛɥɢɰɚ 5). Ⱦɥɹ ɷɬɨɝɨ ɧɟɨɛɯɨɞɢɦɨ ɡɧɚɬɶ: 

- ɨɛɴɟɦ ɪɚɛɨɬ; 

- ɪɚɛɨɱɢɯ, ɬɪɟɛɭɟɦɵɯ ɞɥɹ ɢɯ ɜɵɩɨɥɧɟɧɢɹ; 

- ɰɟɧɭ ɢɯ ɪɚɛɨɱɟɝɨ ɜɪɟɦɟɧɢ. 
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Ɍɚɛɥɢɰɚ 5 – ȼɪɟɦɹ ɧɚ ɜɵɩɨɥɧɟɧɢɟ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɩɪɨɜɟɞɟɧɢɸ ɦɨɧɬɚɠɧɵɯ ɢ 

ɩɨɤɪɚɫɨɱɧɵɯ ɪɚɛɨɬ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɪɚɛɨɬɵ 

ɇɟɨɛɯɨɞɢɦɵɣ ɪɚɛɨɬɧɢɤ 

ɋɥɟɫɚɪɶ 5 ɪɚɡɪɹɞɚ Ɋɚɛɨɱɢɣ ɩɨ ɷɦɚɥɢɪɨɜɚɧɢɸ 

ȼɪɟɦɹ ɪɚɛɨɬ, ɱ 

ɉɟɫɤɨɫɬɪɭɣɧɚɹ ɨɛɪɚɛɨɬɤɚ 1  

Ɉɛɟɫɩɵɥɢɜɚɧɢɟ 0,5  

Ɉɛɟɡɠɢɪɢɜɚɧɢɟ  0,5 

ɇɚɧɟɫɟɧɢɟ ɩɨɤɪɵɬɢɹ  3 

ɂɬɨɝɨ 1,5 3,5 

 

Ɂɧɚɹ ɜɪɟɦɹ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ, ɪɚɫɫɱɢɬɚɟɦ ɫɬɨɢɦɨɫɬɶ ɪɚɛɨɬ (ɬɚɛɥɢɰɚ 6). 

 

Ɍɚɛɥɢɰɚ 6 – ɋɬɨɢɦɨɫɬɶ ɪɚɛɨɬ 

Ⱦɨɥɠɧɨɫɬɶ 
ȼɪɟɦɹ ɜɵɩɨɥɧɟɧɢɹ 

ɪɚɛɨɬ, ɱ 

ɐɟɧɚ ɡɚ ɱɚɫ ɪɚɛɨɬ, 

ɪɭɛ 
ɂɫɬɨɱɧɢɤ 

ɋɬɨɢɦɨɫɬɶ 

ɪɚɛɨɬ 

ɋɥɟɫɚɪɶ 1,5 160 [15] 240 

Ɋɚɛɨɱɢɣ ɩɨ 

ɷɦɚɥɢɪɨɜɚɧɢɸ 
3,5 180 [16] 630 

 

Ɋɚɫɫɱɢɬɚɟɦ ɮɨɧɞ ɨɩɥɚɬɵ ɬɪɭɞɚ (ɬɚɛɥɢɰɚ 7), ɩɪɢɦɟɧɢɜ ɧɟɨɛɯɨɞɢɦɵɟ 

ɤɨɷɮɮɢɰɢɟɧɬɵ. Ⱦɥɹ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ ɪɚɣɨɧɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɢ ɫɟɜɟɪɧɚɹ 

ɧɚɞɛɚɜɤɚ ɫɨɫɬɚɜɥɹɸɬ 30 % ɨɬ ɨɤɥɚɞɚ. 

ɉɨɫɥɟ ɩɨɞɫɱёɬɚ ɮɨɧɞɚ ɨɩɥɚɬɵ ɬɪɭɞɚ ɜɵɱɢɫɥɢɦ ɫɬɪɚɯɨɜɵɟ ɜɡɧɨɫɵ ɢ 

ɜɡɧɨɫɵ ɧɚ ɫɬɪɚɯɨɜɚɧɢɟ ɨɬ ɧɟɫɱɚɫɬɧɵɯ ɫɥɭɱɚɟɜ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ ɢ 

ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ ɡɚɛɨɥɟɜɚɧɢɣ: 

 

ɫɬɪ ɮɨɬ 30% 1392 30% 417,6ɋ ɋ=  =  =  ɪɭɛ.; 
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ɜɧɫ ɮɨɬ 0,4% 1392 0,4% 5,57ɋ ɋ=  =  =  ɪɭɛ.  

 

Ɍɚɛɥɢɰɚ 7 – Ɏɨɧɞ ɨɩɥɚɬɵ ɬɪɭɞɚ 

Ⱦɨɥɠɧɨɫɬɶ Ɉɤɥɚɞ, ɪɭɛ. 

Ɋɚɣɨɧɧɵɣ 

ɤɨɷɮɮɢɰɢɟɧɬ ɨɬ 

ɨɤɥɚɞɚ, ɪɭɛ. 

ɋɟɜɟɪɧɚɹ 

ɧɚɞɛɚɜɤɚ ɨɬ 

ɨɤɥɚɞɚ, ɪɭɛ. 

ɂɬɨɝɨ ɡɚ 

ɪɚɛɨɬɭ, 

ɪɭɛ. 

ɋɥɟɫɚɪɶ 240 72 72 384 

Ɋɚɛɨɱɢɣ ɩɨ 

ɷɦɚɥɢɪɨɜɚɧɢɸ 
630 189 189 1008 

Ɉɛɳɢɣ ɢɬɨɝ ɡɚ ɪɚɛɨɬɭ, ɪɭɛ. 1392 

 

ȼ ɬɚɛɥɢɰɟ 8 ɩɪɢɜɟɞɟɧɵ ɨɛɳɢɟ ɡɚɬɪɚɬɵ ɧɚ ɩɟɪɫɨɧɚɥ. 

 

Ɍɚɛɥɢɰɚ 8 – Ɉɛɳɢɟ ɡɚɬɪɚɬɵ ɧɚ ɩɟɪɫɨɧɚɥ, ɪɭɛ 

Ɏɨɧɞ ɨɩɥɚɬɵ ɬɪɭɞɚ 1392 

ɋɬɪɚɯɨɜɵɟ ɜɡɧɨɫɵ 417,6 

ȼɡɧɨɫɵ ɧɚ ɫɬɪɚɯɨɜɚɧɢɟ ɨɬ ɧɟɫɱɚɫɬɧɵɯ ɫɥɭɱɚɟɜ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ ɢ 

ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ ɡɚɛɨɥɟɜɚɧɢɣ, ɬɵɫ. ɪɭɛ. 
5,57 

ɂɬɨɝɨ 1815,2 

 

9.3 Ɍɪɚɧɫɩɨɪɬɧɵɟ ɡɚɬɪɚɬɵ 

 

Ⱦɢɫɬɪɢɛɶɸɬɨɪ, ɩɨɫɬɚɜɥɹɸɳɢɣ ɩɨɤɪɵɬɢɟ, ɧɚɯɨɞɢɬɶɫɹ ɜ ɝ. Ʉɪɚɫɧɨɹɪɫɤ. 

Ɉɱɟɜɢɞɧɨ, ɱɬɨ ɫɚɦɵɦ ɦɚɥɨɡɚɬɪɚɬɧɵɦ ɫɩɨɫɨɛɨɦ ɞɨɫɬɚɜɤɢ ɝɪɭɡɨɜ ɧɚ Ɋɵɛɢɧɫɤɭɸ 

ɅɉȾɋ, ɹɜɥɹɟɬɫɹ ɞɨɫɬɚɜɤɚ ɚɜɬɨɦɨɛɢɥɶɧɵɦ ɬɪɚɧɫɩɨɪɬɨɦ. Ɋɚɫɫɬɨɹɧɢɟ ɩɨ ɞɨɪɨɝɟ 

ɨɬ Ʉɪɚɫɧɨɹɪɫɤɚ ɞɨ Ɋɵɛɢɧɫɤɨɣ ɅȾɉɋ ɫɨɫɬɚɜɥɹɟɬ 140 ɤɦ. 

ɉɟɪɟɜɨɡɤɭ ɛɭɞɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶ ɨɬɞɟɥ ɫɧɚɛɠɟɧɢɹ «Ɍɪɚɧɫɧɟɮɬɶ». Ɍɚɤ ɤɚɤ 

ɝɪɭɡɨɜɨɣ ɚɜɬɨɦɨɛɢɥɶ ɟɡɞɢɬ ɜ Ʉɪɚɫɧɨɹɪɫɤ ɡɚ ɡɚɩɚɫɧɵɦɢ ɱɚɫɬɹɦɢ ɟɠɟɞɧɟɜɧɨ, ɬɨ 

ɦɵ ɧɟ ɭɱɢɬɵɜɚɟɦ ɬɪɚɧɫɩɨɪɬɧɵɟ ɡɚɬɪɚɬɵ. 

Ʉɚɥɶɤɭɥɹɰɢɹ ɡɚɬɪɚɬ ɩɨ ɧɚɧɟɫɟɧɢɸ ɩɨɤɪɵɬɢɹ ɜ ɩɨɥɨɫɬɶ ɧɚɫɨɫɚ ɩɪɢɜɟɞɟɧɚ ɜ 

ɬɚɛɥɢɰɟ 9, ɪɟɡɭɥɶɬɚɬɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɜɢɞɟ ɞɢɚɝɪɚɦɦɵ ɧɚ ɪɢɫɭɧɤɟ 4. 
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Ɍɚɛɥɢɰɚ 9 – Ɂɚɬɪɚɬɵ ɩɨ ɧɚɧɟɫɟɧɢɸ ɩɨɤɪɵɬɢɹ ɜ ɩɨɥɨɫɬɶ ɧɚɫɨɫɚ 

ɋɬɚɬɶɢ ɡɚɬɪɚɬ 
ɋɬɨɢɦɨɫɬɶ, 

ɪɭɛ. 

1. Ɂɚɬɪɚɬɵ ɧɚ ɦɚɬɟɪɢɚɥɵ 120014,76 

2. Ɍɪɚɧɫɩɨɪɬɧɨ-ɡɚɝɨɬɨɜɢɬɟɥɶɧɵɟ ɪɚɫɯɨɞɵ (15 % ɨɬ ɩ.1) 18002,21 

3. Ɉɫɧɨɜɧɚɹ ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ 1815,2 

4. Ɂɚɬɪɚɬɵ ɧɚ ɫɨɞɟɪɠɚɧɢɟ ɢɧɫɬɪɭɦɟɧɬɚ (ɧɟ ɦɟɧɟɟ 20 % ɨɬ ɩ.3) 363,0 

5. Ɂɚɬɪɚɬɵ ɧɚ ɫɨɞɟɪɠɚɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ (ɧɟ ɦɟɧɟɟ 25 % ɨɬ ɩ.3) 453,8 

6. ɇɚɤɥɚɞɧɵɟ ɰɟɯɨɜɵɟ ɪɚɫɯɨɞɵ (20% ɨɬ ɩ. 3) 363,0 

7. ɇɚɤɥɚɞɧɵɟ ɨɛɳɟɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɪɚɫɯɨɞɵ (20% ɨɬ ɩ. 3) 363,0 

8. ɂɬɨɝɨ ɩɩ. 1-8 141375,0 

 

 

Ɋɢɫɭɧɨɤ 4 – ɋɬɪɭɤɬɭɪɚ ɡɚɬɪɚɬ ɩɨ ɧɚɧɟɫɟɧɢɸ ɩɨɤɪɵɬɢɹ ɜ ɩɨɥɨɫɬɶ ɧɚɫɨɫɚ 

 

 

 

84,89%

12,73%

1,28%

0,26% 0,32% 0,26%
0,26%

Ɂɚɬɪɚɬɵ ɧɚ ɦɚɬɟɪɢɚɥɵ 

Ɍɪɚɧɫɩɨɪɬɧɨ-
ɡɚɝɨɬɨɜɢɬɟɥɶɧɵɟ ɪɚɫɯɨɞɵ 

Ɉɫɧɨɜɧɚɹ ɡɚɪɚɛɨɬɧɚɹ 
ɩɥɚɬɚ

Ɂɚɬɪɚɬɵ ɧɚ ɫɨɞɟɪɠɚɧɢɟ 
ɢɧɫɬɪɭɦɟɧɬɚ

Ɂɚɬɪɚɬɵ ɧɚ ɫɨɞɟɪɠɚɧɢɟ 
ɨɛɨɪɭɞɨɜɚɧɢɹ

ɇɚɤɥɚɞɧɵɟ ɰɟɯɨɜɵɟ 
ɪɚɫɯɨɞɵ 

ɇɚɤɥɚɞɧɵɟ 
ɨɛɳɟɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ 
ɪɚɫɯɨɞɵ
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10.4 ɗɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ 

 

Ɉɩɪɟɞɟɥɢɦ ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ ɩɨɫɥɟ ɜɧɟɞɪɟɧɢɹ ɦɟɬɨɞɚ, 

ɩɨɜɵɲɚɸɳɟɝɨ ɤ.ɩ.ɞ. ɧɚɫɨɫɚ. Ⱦɥɹ ɷɬɨɝɨ ɫɪɚɜɧɢɦ ɡɚɬɪɚɬɵ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɡɚ 

ɝɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ ɧɚɫɨɫɚ ɞɨ ɧɚɧɟɫɟɧɢɹ ɩɨɤɪɵɬɢɹ ɢ ɩɨɫɥɟ. 

Ⱦɥɹ ɪɟɦɨɧɬɚ ɧɚɦ ɧɟɨɛɯɨɞɢɦɨ ɞɨɫɬɚɜɢɬɶ ɷɩɨɤɫɢɞɧɨɟ ɩɨɤɪɵɬɢɟ ɧɚ 

Ɋɵɛɢɧɫɤɭɸ ɅɉȾɋ ɢ ɩɪɨɢɡɜɟɫɬɢ ɦɨɧɬɚɠ ɧɚɫɨɫɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ.  

Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɫɯɨɞɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɞɨ ɧɚɧɟɫɟɧɢɹ ɩɨɤɪɵɬɢɹ 

ɋɨɝɥɚɫɧɨ ɊȾ-75.180.00-ɄɌɇ-198 – 09 [17] ɪɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɡɚ 

ɪɚɫɱɟɬɧɵɣ ɩɟɪɢɨɞ ɧɚ ɩɟɪɟɤɚɱɤɭ ɧɟɮɬɢ ɢɥɢ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ (20): 

 

1,03

367Ƚ
ɧ эɞ

G H
N

 
 

=
 

, (20) 

 

ɝɞɟ G  – ɪɚɫɱɟɬɧɵɣ ɨɛɴɟɦ ɩɟɪɟɤɚɱɤɢ ɡɚ ɪɚɫɱɟɬɧɵɣ ɩɟɪɢɨɞ (G = 622,8 10 ); 

ɦɥɧ.ɬ/ɝɨɞ 

H  – ɪɚɫɱɟɬɧɵɣ ɧɚɩɨɪ ɧɚɫɨɫɚ ( H =200), ɦ; 

1,03 – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɜɨɡɦɨɠɧɨɟ ɢɡɦɟɧɟɧɢɟ ɫɨɫɬɨɹɧɢɹ 

ɧɟɮɬɟɩɪɨɜɨɞɚ (ɭɦɟɧɶɲɟɧɢɟ ɷɮɮɟɤɬɢɜɧɨɝɨ ɞɢɚɦɟɬɪɚ) ɢ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɶ 

ɩɟɪɟɤɚɱɤɢ;  

ɧ  – ɡɧɚɱɟɧɢɟ ɄɉȾ ɧɚɫɨɫɚ ( 0,84ɧ = ); 

эɞ  – ɡɧɚɱɟɧɢɟ ɄɉȾ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɣ ɨɫɧɨɜɧɵɯ ɧɚɫɨɫɨɜ ( эɞ =0,95); 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɪɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɡɚ ɪɚɫɱɟɬɧɵɣ ɩɟɪɢɨɞ ɧɚ ɩɟɪɟɤɚɱɤɭ 

ɧɟɮɬɢ ɞɥɹ ɡɚɞɚɧɧɵɯ ɜɟɥɢɱɢɧ ɩɨɫɱɢɬɚɟɦ ɩɨ ɮɨɪɦɭɥɟ (20): 

 

622,8 200 1,03
16037368,6 

367 0,84
10 ɤȼɬ ɱ/ɝɨɞ

0,95ȽN


= 
 

=
 

. 
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Ɍɚɪɢɮ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɜɡɹɬ ɫɨɝɥɚɫɧɨ ɩɪɢɤɚɡɭ ɬɚɪɢɮɧɨɣ ɩɨɥɢɬɢɤɢ 

Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ «Ɉɛ ɭɫɬɚɧɨɜɥɟɧɢɢ ɬɚɪɢɮɨɜ ɧɚ ɷɥɟɤɬɪɢɱɟɫɤɭɸ ɷɧɟɪɝɢɸ, 

ɨɬɩɭɫɤɚɟɦɭɸ ɩɭɛɥɢɱɧɵɦ ɚɤɰɢɨɧɟɪɧɵɦ ɨɛɳɟɫɬɜɨɦ «Ʉɪɚɫɧɨɹɪɫɤɷɧɟɪɝɨɫɛɵɬ» ɝ. 

Ʉɪɚɫɧɨɹɪɫɤ, ɨɬ 19.12.2018№ 323-ɩ. Ɍɚɪɢɮɧɚɹ ɫɬɚɜɤɚ ɫɨɫɬɚɜɥɹɟɬ 4,14ɪɭɛ./ɤȼɬ.ɱ 

[18]. 

Ɂɚɬɪɚɬɵ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɡɚ ɪɚɫɱɟɬɧɵɣ ɩɟɪɢɨɞ ɧɚɣɞɟɦ ɩɨ ɮɨɪɦɭɥɟ (21): 

 

ȽэɥЗ N T=   (21) 

 

ɝɞɟ  ȽN  – ɪɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɡɚ ɪɚɫɱɟɬɧɵɣ ɩɟɪɢɨɞ,ɤȼɬ ɱ/ɝɨɞ ; 

T  – ɬɚɪɢɮɧɚɹ ɫɬɚɜɤɚ ( 4,14T = ), ɪɭɛ./ɤȼɬ.ɱ; 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɡɚɬɪɚɬɵ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɡɚ ɪɚɫɱɟɬɧɵɣ ɩɟɪɢɨɞ 

ɩɨɫɱɢɬɚɟɦ ɩɨ ɮɨɪɦɭɥɟ (21): 

 

16037368,6 4,1  66394706 ɛ.4  ɪɭэɥЗ ==   

 

Ɂɚɬɪɚɬɵ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɫɨɫɬɚɜɢɥɢ 66394706 ɪɭɛ. 

Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɫɯɨɞɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɩɨɫɥɟ ɧɚɧɟɫɟɧɢɹ ɩɨɤɪɵɬɢɹ 

ɉɨɫɥɟ ɧɚɧɟɫɟɧɢɹ ɩɨɤɪɵɬɢɹ, ɤ.ɩ.ɞ. ɧɚɫɨɫɚ ɭɜɟɥɢɱɢɬɫɹ ɧɚ 6 %. ɉɨ ɮɨɪɦɭɥɟ 

(20) ɨɩɪɟɞɟɥɢɦ ɪɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɩɪɢ 0,9ɧ = . 

 

622,8 200 1,03
14968210,71 

367 0,9
1

0,95
0 ɤȼɬ ɱ/ɝɨɞȽN

  
= =

 
 . 

 

Ɂɚɬɪɚɬɵ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɩɨɫɥɟ ɧɚɧɟɫɟɧɢɹ ɩɨɤɪɵɬɢɹ ɡɚ ɪɚɫɱɟɬɧɵɣ 

ɩɟɪɢɨɞ ɧɚɣɞɟɦ ɩɨ ɮɨɪɦɭɥɟ (21): 

 

ȽэɥЗ N T=  , 
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Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɡɚɬɪɚɬɵ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɡɚ ɪɚɫɱɟɬɧɵɣ ɩɟɪɢɨɞ ɩɨɫɥɟ 

ɧɚɧɟɫɟɧɢɹ ɩɨɤɪɵɬɢɹ ɩɨɫɱɢɬɚɟɦ ɩɨ ɮɨɪɦɭɥɟ (21): 

 

14968210,71 4,1  61968392,  ɭɛ.4 3ɪэɥЗ  ==  

 

Ɂɚɬɪɚɬɵ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɫɨɫɬɚɜɢɥɢ 61968392,3 ɪɭɛ. Ɋɟɡɭɥɶɬɚɬɵ 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 10 ɢ ɧɚ ɪɢɫɭɧɤɟ 5. 

 

Ɍɚɛɥɢɰɚ 10 – ɗɧɟɪɝɟɬɢɱɟɫɤɢɟ ɢ ɞɟɧɟɠɧɵɟ ɡɚɬɪɚɬɵ ɞɨ ɢ ɩɨɫɥɟ ɜɧɟɞɪɟɧɢɹ ɦɟɬɨɞɚ, 

ɩɨɜɵɲɚɸɳɟɝɨ ɤ.ɩ.ɞ. ɧɚɫɨɫɚ 

ɉɨɤɚɡɚɬɟɥɢ 

Ⱦɨ ɧɚɧɟɫɟɧɢɹ ɩɨɥɢɦɟɪɧɵɯ 

ɦɚɬɟɪɢɚɥɨɜ ɮɢɪɦɵ 

«BELZONA» 

(ɫɭɳɟɫɬɜɭɸɳɢɣ ɜɚɪɢɚɧɬ) 

ɉɨɫɥɟ ɧɚɧɟɫɟɧɢɹ 

ɩɨɥɢɦɟɪɧɵɯ ɦɚɬɟɪɢɚɥɨɜ 

ɮɢɪɦɵ «BELZONA» 

(ɩɪɟɞɥɚɝɚɟɦɵɣ ɜɚɪɢɚɧɬ) 

Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ 

ɝɨɞ, ɬɵɫ. ɤȼɬ·ɱ/ɝɨɞ 
16037368,6 14968210,7 

Ɂɚɬɪɚɬɵ ɧɚ 

ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ, ɬɵɫ. ɪɭɛ. 
66394,706 61968,3923 

 

 

Ɋɢɫɭɧɨɤ 5 – Ƚɪɚɮɢɤ ɡɚɬɪɚɬ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɡɚ ɪɚɫɱɟɬɧɵɣ ɩɟɪɢɨɞ 
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Ɂɚɬɪɚɬɵ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ
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Ɉɩɪɟɞɟɥɢɦ ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ ɩɨ ɮɨɪɦɭɥɟ (22), ɪɭɛ. 

 

,ɞ ɩЭ З З= −  (22) 

 

ɝɞɟ ɞЗ  – ɡɚɬɪɚɬɵ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɞɨ ɧɚɧɟɫɟɧɢɹ ɩɨɥɢɦɟɪɧɵɯ ɦɚɬɟɪɢɚɥɨɜ 

ɩЗ  – ɡɚɬɪɚɬɵ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɩɨɫɥɟ ɧɚɧɟɫɟɧɢɹ ɩɨɥɢɦɟɪɧɵɯ ɦɚɬɟɪɢɚɥɨɜ 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ ɩɨɫɱɢɬɚɟɦ ɩɨ ɮɨɪɦɭɥɟ (22): 

 

66394706 61968392,3  4426313,71Э == −  

 

ɗɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ ɫɨɫɬɚɜɢɥ 4426413,71 ɪɭɛ. 

ɂɡ ɬɚɛɥɢɰɵ 10 ɢ ɝɪɚɮɢɤɚ ɡɚɬɪɚɬ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɡɚ ɪɚɫɱɟɬɧɵɣ ɩɟɪɢɨɞ 

ɜɢɞɧɨ, ɱɬɨ ɞɚɧɧɵɣ ɦɟɬɨɞ ɩɨɜɵɲɟɧɢɹ ɤ.ɩ.ɞ. ɜɵɝɨɞɟɧ ɬɚɤ ɤɚɤ ɫ ɤɚɠɞɵɦ ɝɨɞɨɦ 

ɷɤɨɧɨɦɢɹ ɫɪɟɞɫɬɜ ɛɭɞɟɬ ɫɬɚɛɢɥɶɧɚ. 

 

10 Ȼɟɡɨɩɚɫɧɨɫɬɶ ɢ ɷɤɨɥɨɝɢɱɧɨɫɬɶ 

 

ɇɟɮɬɟɝɚɡɨɞɨɛɵɜɚɸɳɟɟ ɩɪɨɢɡɜɨɞɫɬɜɨ ɡɚɧɢɦɚɟɬ ɨɞɧɨ ɢɡ ɩɟɪɜɵɯ ɦɟɫɬ ɫɪɟɞɢ ɨɬɪɚɫɥɟɣ ɧɚɪɨɞɧɨɝɨ ɯɨɡɹɣɫɬɜɚ ɩɨ ɭɪɨɜɧɸ ɧɟɝɚɬɢɜɧɨɝɨ ɜɥɢɹɧɢɹ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɩɪɢɪɨɞɧɭɸ ɫɪɟɞɭ. ɇɟɮɬɶ ɢ ɩɚɪɵ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɟɟ ɫɨɫɬɚɜɥɹɸɳɢɯ, ɹɜɥɹɸɬɫɹ ɜɡɪɵɜɨɩɨɠɚɪɨɨɩɚɫɧɵɦɢ 

ɢ ɨɛɥɚɞɚɸɬ ɬɨɤɫɢɱɧɵɦɢ ɫɜɨɣɫɬɜɚɦɢ, ɱɬɨ ɬɪɟɛɭɟɬ ɫɬɪɨɝɨɝɨ ɫɨɛɥɸɞɟɧɢɹ ɩɪɚɜɢɥ, 

ɧɨɪɦ ɢ ɢɧɫɬɪɭɤɰɢɣ ɩɨ ɛɟɡɨɩɚɫɧɨɦɭ ɜɟɞɟɧɢɸ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ. ȼ 

ɫɜɹɡɢ ɫ ɷɬɢɦ ɜɨɡɧɢɤɚɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɜ ɫɨɡɞɚɧɢɢ ɛɟɡɨɩɚɫɧɵɯ ɭɫɥɨɜɢɣ ɞɥɹ 

ɬɪɭɞɨɜɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɩɟɪɫɨɧɚɥɚ ɩɪɟɞɩɪɢɹɬɢɹ.  

 

10.1 Ⱥɧɚɥɢɡ ɩɨɬɟɧɰɢɚɥɶɧɵɯ ɨɩɚɫɧɵɯ ɢ ɜɪɟɞɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 
ɮɚɤɬɨɪɨɜ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɪɚɛɨɬ 

 

ɗɤɫɩɥɭɚɬɚɰɢɹ ɧɚɫɨɫɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɚ ɨɛɴɟɤɬɚɯ ɉȺɈ «Ɍɪɚɧɫɧɟɮɬɶ» ɫɜɹɡɚɧɚ ɫ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɦɢ ɪɢɫɤɚɦɢ, ɜɨɡɞɟɣɫɬɜɢɟ ɤɨɬɨɪɵɯ ɦɨɠɟɬ ɜɵɡɜɚɬɶ ɧɚɪɭɲɟɧɢɟ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɱɟɥɨɜɟɤɚ, ɯɪɨɧɢɱɟɫɤɢɟ ɡɚɛɨɥɟɜɚɧɢɹ, ɚ ɬɚɤɠɟ ɧɚɧɟɫɬɢ ɦɚɬɟɪɢɚɥɶɧɵɣ ɭɳɟɪɛ 

ɩɪɟɞɩɪɢɹɬɢɸ.  
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ȼ ɩɪɨɰɟɫɫɟ ɬɪɭɞɨɜɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɧɚ ɪɚɛɨɱɢɣ ɩɟɪɫɨɧɚɥ ɦɨɝɭɬ 

ɜɨɡɞɟɣɫɬɜɨɜɚɬɶ ɨɩɚɫɧɵɟ (ɜɵɡɵɜɚɸɳɢɟ ɬɪɚɜɦɵ) ɢ ɜɪɟɞɧɵɟ (ɜɵɡɵɜɚɸɳɢɟ 

ɡɚɛɨɥɟɜɚɧɢɹ) ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɮɚɤɬɨɪɵ.   

Ɋɚɛɨɱɢɦ ɦɟɫɬɨɦ ɫɥɟɫɚɪɹ ɩɨ ɪɟɦɨɧɬɭ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɭɫɬɚɧɨɜɨɤ ɹɜɥɹɟɬɫɹ ɧɚɫɨɫɧɵɣ ɡɚɥ ɢ ɞɪɭɝɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɩɨɦɟɳɟɧɢɹ ɧɟɮɬɟɩɟɪɟɤɚɱɢɜɚɸɳɟɣ ɫɬɚɧɰɢɢ, ɝɞɟ ɩɪɨɢɫɯɨɞɢɬ ɜɵɩɨɥɧɟɧɢɟ ɦɨɧɬɚɠɧɵɯ ɢ ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɯ ɪɚɛɨɬ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɜɚɪɤɢ; 

ɪɟɦɨɧɬ ɧɚɫɨɫɨɜ, ɡɚɞɜɢɠɟɤ ɢ ɤɪɚɧɨɜ; ɞɟɦɨɧɬɚɠ ɢ ɭɫɬɚɧɨɜɤɚ ɤɨɧɬɪɨɥɶɧɨ-

ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɩɪɢɛɨɪɨɜ, ɚ ɬɚɤɠɟ ɞɪɭɝɢɟ ɜɢɞɵ ɪɚɛɨɬ. 

Ɉɫɧɨɜɧɵɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɮɚɤɬɨɪɵ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 11 [19, 20].  

 

Ɍɚɛɥɢɰɚ 11 – Ɉɫɧɨɜɧɵɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɮɚɤɬɨɪɵ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɪɟɦɨɧɬɧɵɯ 

ɪɚɛɨɬ 

ɉɪɢɪɨɞɚ ɞɟɣɫɬɜɢɣ Ɉɩɚɫɧɵɟ ɢ ɜɪɟɞɧɵɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɮɚɤɬɨɪɵ 

Ɏɢɡɢɱɟɫɤɢɟ - ɩɨɜɵɲɟɧɧɵɣ ɭɪɨɜɟɧɶ ɲɭɦɚ ɢ ɜɢɛɪɚɰɢɢ 

- ɩɨɜɵɲɟɧɧɚɹ ɢɥɢ ɩɨɧɢɠɟɧɧɚɹ ɜɥɚɠɧɨɫɬɶ ɜɨɡɞɭɯɚ 

- ɩɨɜɵɲɟɧɧɚɹ ɢɥɢ ɩɨɧɢɠɟɧɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɪɚɛɨɱɟɣ 

ɡɨɧɵ  

- ɩɨɜɵɲɟɧɧɨɣ ɡɚɩɵɥɟɧɧɨɫɬɢ ɢ ɡɚɝɚɡɨɜɚɧɧɨɫɬɢ ɜɨɡɞɭɯɚ ɪɚɛɨɱɟɣ 

ɡɨɧɵ 

- ɩɨɜɵɲɟɧɧɵɣ ɭɪɨɜɟɧɶ ɫɬɚɬɢɱɟɫɤɨɝɨ ɷɥɟɤɬɪɢɱɟɫɬɜɚ; 

- ɞɟɣɫɬɜɢɟ ɫɢɥɵ ɬɹɠɟɫɬɢ ɜ ɬɟɯ ɫɥɭɱɚɹɯ, ɤɨɝɞɚ ɨɧɨ ɦɨɠɟɬ ɜɵɡɜɚɬɶ 

ɩɚɞɟɧɢɟ ɬɜɟɪɞɵɯ, ɫɵɩɭɱɢɯ, ɠɢɞɤɢɯ ɨɛɴɟɤɬɨɜ ɧɚ ɪɚɛɨɬɚɸɳɟɝɨ 

- ɧɟɞɨɫɬɚɬɨɱɧɚɹ ɨɫɜɟɳɟɧɧɨɫɬɶ ɪɚɛɨɱɟɣ ɡɨɧɵ 

ɏɢɦɢɱɟɫɤɢɟ - ɜɨɡɦɨɠɧɨɟ ɜɧɟɡɚɩɧɨɟ ɜɵɞɟɥɟɧɢɟ ɩɚɪɨɜ ɧɟɮɬɢ ɢ ɝɚɡɚ ɜɵɲɟ 

ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɯ ɤɨɧɰɟɧɬɪɚɰɢɣ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ 

ɪɚɛɨɱɭɸ ɡɨɧɭ; 

- ɜɨɡɞɟɣɫɬɜɢɟ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɜ ɅɄɆ ɢ ɞɪɭɝɢɯ ɪɚɛɨɱɢɯ 

ɫɨɫɬɚɜɚɯ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɪɚɛɨɬɧɢɤɨɜ ɱɟɪɟɡ ɞɵɯɚɬɟɥɶɧɵɟ ɩɭɬɢ, 

ɩɢɳɟɜɚɪɢɬɟɥɶɧɭɸ ɫɢɫɬɟɦɭ, ɤɨɠɧɵɣ ɩɨɤɪɨɜ ɢ ɫɥɢɡɢɫɬɵɟ 

ɨɛɨɥɨɱɤɢ ɨɪɝɚɧɨɜ ɡɪɟɧɢɹ ɢ ɨɛɨɧɹɧɢɹ 

 

 

 



51 
 

Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 11 

ɉɪɢɪɨɞɚ ɞɟɣɫɬɜɢɣ Ɉɩɚɫɧɵɟ ɢ ɜɪɟɞɧɵɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɮɚɤɬɨɪɵ 

Ȼɢɨɥɨɝɢɱɟɫɤɢɟ 

 

- ɨɫɬɪɵɟ ɡɚɛɨɥɟɜɚɧɢɹ, ɩɪɢɜɨɞɹɳɢɟ ɤ ɥɟɬɚɥɶɧɨɦɭ ɢɫɯɨɞɭ, 

ɢɧɜɚɥɢɞɧɨɫɬɢ; 

- ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨ-ɨɛɭɫɥɨɜɥɟɧɧɵɟ ɢ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɟ 

ɡɚɛɨɥɟɜɚɧɢɹ 

ɉɫɢɯɨɮɢɡɢɨɥɨɝɢɱɟɫɤɢɟ - ɫɬɚɬɢɱɟɫɤɢɟ ɩɟɪɟɝɪɭɡɤɢ, ɫɜɹɡɚɧɧɵɟ ɫ ɪɚɛɨɱɟɣ ɩɨɡɨɣ; 

- ɞɢɧɚɦɢɱɟɫɤɢɟ ɧɚɝɪɭɡɤɢ, ɫɜɹɡɚɧɧɵɟ ɫ ɩɨɜɬɨɪɟɧɢɟɦ 

ɫɬɟɪɟɨɬɢɩɧɵɯ ɪɚɛɨɱɢɯ ɞɜɢɠɟɧɢɣ; 

- ɧɟɪɜɧɨ-ɩɫɢɯɢɱɟɫɤɢɟ ɩɟɪɟɝɪɭɡɤɢ 

 

ɉɨ ɨɫɧɨɜɧɨɦɭ ɜɢɞɭ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɭɫɬɚɧɨɜɥɟɧ I ɤɥɚɫɫ 

ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɝɨ ɪɢɫɤɚ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɣ ɭɪɨɜɟɧɶ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ 

ɬɪɚɜɦɚɬɢɡɦɚ, ɩɪɨɮɡɚɛɨɥɟɜɚɟɦɨɫɬɢ ɢ ɪɚɫɯɨɞɨɜ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɩɨ 

ɨɛɹɡɚɬɟɥɶɧɨɦɭ ɫɨɰɢɚɥɶɧɨɦɭ ɫɬɪɚɯɨɜɚɧɢɸ. ɋɬɪɚɯɨɜɵɟ ɬɚɪɢɮɵ ɧɚ ɨɛɹɡɚɬɟɥɶɧɨɟ 

ɫɬɪɚɯɨɜɚɧɢɟ ɨɬ ɧɟɫɱɚɫɬɧɵɯ ɫɥɭɱɚɟɜ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ ɢ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ 

ɡɚɛɨɥɟɜɚɧɢɣ ɫɨɫɬɚɜɥɹɸɬ 0,2 % ɤ ɧɚɱɢɫɥɟɧɧɨɣ ɨɩɥɚɬɟ ɬɪɭɞɚ [21]. 

Ɉɫɧɨɜɧɵɦɢ ɨɩɚɫɧɨɫɬɹɦɢ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɧɚɫɨɫɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 

ɹɜɥɹɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɪɚɡɝɟɪɦɟɬɢɡɚɰɢɹ ɤɨɪɩɭɫɚ ɧɚɫɨɫɚ ɢɥɢ ɦɟɫɬ ɫɨɟɞɢɧɟɧɢɹ ɫ 

ɬɪɭɛɨɩɪɨɜɨɞɚɦɢ, ɩɨ ɩɪɢɱɢɧɟ ɤɨɪɪɨɡɢɨɧɧɨɝɨ ɢɡɧɨɫɚ ɢɥɢ ɧɟ ɩɪɚɜɢɥɶɧɨɝɨ 

ɪɟɦɨɧɬɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɪɚɡɥɢɜɭ ɧɟɮɬɟɩɪɨɞɭɤɬɚ, ɜɨɡɝɨɪɚɧɢɸ, 

ɩɪɢ ɧɚɥɢɱɢɢ ɢɫɬɨɱɧɢɤɚ ɜɨɫɩɥɚɦɟɧɟɧɢɹ, ɩɨɬɟɪɟ ɩɪɨɞɭɤɬɚ. 

ȼ ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɦɨɧɬɚɠɚ ɢ ɪɟɦɨɧɬɚ ɧɚɫɨɫɚ ɢɡ-ɡɚ ɧɚɪɭɲɟɧɢɹ 

ɫɯɟɦɵ ɫɬɪɨɩɨɜɤɢ ɦɨɠɟɬ ɩɪɨɢɡɨɣɬɢ ɨɛɪɵɜ ɧɚɫɨɫɚ ɫ ɤɪɸɤɚ ɤɪɚɧɚ, ɜɫɥɟɞɫɬɜɢɟ 

ɱɟɝɨ ɦɨɝɭɬ ɩɨɫɬɪɚɞɚɬɶ ɪɚɛɨɱɢɟ.  

 

10.2 ɂɧɠɟɧɟɪɧɵɟ ɢ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɟ ɪɟɲɟɧɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɪɚɛɨɬ 

 

ɗɤɫɩɥɭɚɬɚɰɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɧɚɫɨɫɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɨɢɫɯɨɞɢɬ ɜ 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɦ ɩɨɦɟɳɟɧɢɢ. Ɋɚɛɨɬɵ ɜɵɩɨɥɧɹɸɬɫɹ ɜ ɦɚɝɢɫɬɪɚɥɶɧɨɣ ɧɚɫɨɫɧɨɣ 
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ɤɪɭɝɥɵɣ ɝɨɞ ɜ ɞɧɟɜɧɨɟ ɜɪɟɦɹ ɫɭɬɨɤ, ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɪɟɠɢɦɚ ɢ 

ɨɫɚɞɤɨɜ. 

ɗɧɟɪɝɟɬɢɱɟɫɤɢɟ ɡɚɬɪɚɬɵ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɫɤɥɚɞɵɜɚɸɬɫɹ ɢɡ ɡɚɬɪɚɬ ɧɚ 

ɫɧɚɛɠɟɧɢɟ ɷɥɟɤɬɪɨɷɧɟɪɝɢɟɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɫɢɫɬɟɦ, 

ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɤɨɦɮɨɪɬɧɵɟ ɭɫɥɨɜɢɹ ɬɪɭɞɚ. 

Ɉɛɴɟɤɬ ɪɚɫɩɨɥɨɠɟɧ ɜ Ɋɵɛɢɧɫɤɨɦ ɪɚɣɨɧɟ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ ɧɚ 

ɪɚɫɫɬɨɹɧɢɢ 3 ɤɦ ɫɟɜɟɪɧɟɟ ɫɟɥɚ Ɋɵɛɧɨɟ ɫɨ ɫɪɟɞɧɟɣ ɬɟɦɩɟɪɚɬɭɪɨɣ ɜɨɡɞɭɯɚ 

ɡɢɦɧɢɯ ɦɟɫɹɰɟɜ – 18 ºɋ ɢ ɫɪɟɞɧɟɣ ɫɤɨɪɨɫɬɶɸ ɜɟɬɪɚ 3,6 ɦ/ɫ. Ʉɥɢɦɚɬ 

ɤɨɧɬɢɧɟɧɬɚɥɶɧɵɣ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɣ ɦɚɥɨɫɧɟɠɧɨɣ ɡɢɦɨɣ ɢ 

ɤɨɪɨɬɤɢɦ ɬɟɩɥɵɦ ɥɟɬɨɦ ɫ ɧɟɛɨɥɶɲɢɦ ɤɨɥɢɱɟɫɬɜɨɦ ɨɫɚɞɤɨɜ. ɋɪɟɞɧɟɝɨɞɨɜɚɹ 

ɬɟɦɩɟɪɚɬɭɪɚ ɫɨɫɬɚɜɥɹɟɬ +1,2 °C; ɫɪɟɞɧɟɝɨɞɨɜɨɟ ɤɨɥɢɱɟɫɬɜɨ ɨɫɚɞɤɨɜ – 465 ɦɦ; 

ɜɥɚɠɧɨɫɬɶ ɜɨɡɞɭɯɚ 58 % Ʉɥɢɦɚɬɢɱɟɫɤɢɣ ɪɟɝɢɨɧ – II, ɤɥɢɦɚɬɢɱɟɫɤɢɣ ɩɨɹɫ – III 

[21].  

Ⱦɥɹ ɨɛɨɝɪɟɜɚ ɪɚɛɨɬɧɢɤɨɜ ɜ ɦɚɝɢɫɬɪɚɥɶɧɨɣ ɧɚɫɨɫɧɨɣ ɭɫɬɚɧɨɜɥɟɧɵ 

ɩɪɢɛɨɪɵ ɨɬɨɩɥɟɧɢɹ ɢ ɤɚɥɨɪɢɮɟɪɧɚɹ ɭɫɬɚɧɨɜɤɚ ɜ ɫɢɫɬɟɦɟ ɩɪɢɬɨɱɧɨɣ 

ɜɟɧɬɢɥɹɰɢɢ. Ɉɬɨɩɢɬɟɥɶɧɵɟ ɩɪɢɛɨɪɵ ɫɥɟɞɭɟɬ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɫ ɝɥɚɞɤɨɣ 

ɩɨɜɟɪɯɧɨɫɬɶɸ, ɞɨɩɭɫɤɚɸɳɟɣ ɥɟɝɤɭɸ ɨɱɢɫɬɤɭ. 

ȼ ɥɟɬɧɟɟ ɜɪɟɦɹ ɞɥɹ ɩɪɨɜɟɬɪɢɜɚɧɢɹ, ɩɨɦɟɳɟɧɢɟ ɦɚɝɢɫɬɪɚɥɶɧɨɣ ɧɚɫɨɫɧɨɣ 

ɨɫɧɚɳɟɧɨ ɞɟɮɥɟɤɬɨɪɨɦ ɫ ɭɩɪɚɜɥɹɟɦɨɣ ɦɟɯɚɧɢɱɟɫɤɨɣ ɡɚɫɥɨɧɤɨɣ [22].  

 

10.3 ɋɚɧɢɬɚɪɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɩɨɦɟɳɟɧɢɸ ɢ ɪɚɡɦɟɳɟɧɢɸ 
ɢɫɩɨɥɶɡɭɟɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 

 

ȼɵɫɨɬɚ ɩɨɦɟɳɟɧɢɹ ɦɚɝɢɫɬɪɚɥɶɧɨɣ ɧɚɫɨɫɧɨɣ 5 ɦ, ɩɥɨɳɚɞɶɸ 400 ɦ2. 

Ɍɟɯɧɢɱɟɫɤɢɦ ɨɛɫɥɭɠɢɜɚɧɢɟɦ ɧɚɫɨɫɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɡɚɧɢɦɚɸɬɫɹ ɧɟ ɛɨɥɟɟ 

ɞɟɜɹɬɢ ɱɟɥɨɜɟɤ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɝɢɝɢɟɧɢɱɟɫɤɢɦɢ ɬɪɟɛɨɜɚɧɢɹɦɢ ɧɚ 1 ɪɚɛɨɬɧɢɤɚ 

ɨɛɴɟɦ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɨɦɟɳɟɧɢɣ ɞɨɥɠɟɧ ɫɨɫɬɚɜɥɹɬɶ ɧɟ ɦɟɧɟɟ 25 ɦ3 

(ɤɚɬɟɝɨɪɢɢ ɷɧɟɪɝɨɡɚɬɪɚɬ IIɚ-IIɛ). Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ 

ɩɨɦɟɳɟɧɢɹ ɋɂɄɇ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɝɢɝɢɟɧɢɱɟɫɤɢɦ ɬɪɟɛɨɜɚɧɢɹɦ [23]. 
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ɉɨɪɹɞɨɤ ɩɟɪɟɞɜɢɠɟɧɢɹ ɩɨ ɬɟɪɪɢɬɨɪɢɢ ɨɛɴɟɤɬɚ ɪɚɛɨɬɧɢɤɨɜ ɢ ɜɫɟɯ ɜɢɞɨɜ 

ɬɪɚɧɫɩɨɪɬɚ ɫɨɛɥɸɞɚɟɬɫɹ ɩɨ ɢɧɫɬɪɭɤɰɢɢ, ɭɬɜɟɪɠɞɟɧɧɨɣ ɝɥɚɜɧɵɦ ɢɧɠɟɧɟɪɨɦ 

ɫɬɪɭɤɬɭɪɧɨɝɨ ɩɨɞɪɚɡɞɟɥɟɧɢɹ, ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɩɭɬɢ ɷɜɚɤɭɚɰɢɢ ɬɪɚɧɫɩɨɪɬɧɵɯ 

ɫɪɟɞɫɬɜ ɩɪɢ ɚɜɚɪɢɣɧɵɯ ɫɢɬɭɚɰɢɹɯ. 

Ɇɢɤɪɨɤɥɢɦɚɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɨɦɟɳɟɧɢɣ ɞɨɥɠɟɧ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ 

ɧɨɪɦɚɬɢɜɧɵɦ ɩɚɪɚɦɟɬɪɚɦ: ɬɟɦɩɟɪɚɬɭɪɚ ɜ ɯɨɥɨɞɧɵɣ ɩɟɪɢɨɞ ɝɨɞɚ ɨɬ +13 ɞɨ 24 

°ɋ; ɬɟɦɩɟɪɚɬɭɪɚ ɜ ɬɟɩɥɵɣ ɩɟɪɢɨɞ ɝɨɞɚ ɨɬ +15 ɞɨ 29 °ɋ; ɨɬɧɨɫɢɬɟɥɶɧɚɹ 

ɜɥɚɠɧɨɫɬɶ ɜɨɡɞɭɯɚ ɧɟ ɛɨɥɟɟ 75 % ɜ ɯɨɥɨɞɧɵɣ ɩɟɪɢɨɞ ɝɨɞɚ, ɧɟ ɛɨɥɟɟ 70 – ɜ 

ɬɟɩɥɵɣ; ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɜɨɡɞɭɲɧɵɯ ɦɚɫɫ ɧɟ ɛɨɥɟɟ 0,4 ɦ/ɫ ɜ ɯɨɥɨɞɧɵɣ 

ɩɟɪɢɨɞ ɝɨɞɚ, ɧɟ ɛɨɥɟɟ 0,5 ɦ/ɫ – ɜ ɬɟɩɥɵɣ [24]. 

ȼ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɡɞɚɧɢɹɯ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɩɪɢɬɨɱɧɨ-ɜɵɬɹɠɧɚɹ 

ɜɟɧɬɢɥɹɰɢɹ, ɬɚɤ ɤɚɤ ɜ ɜɨɡɞɭɯɟ ɧɚɯɨɞɹɬɫɹ ɩɚɪɵ ɧɟɮɬɢ. 

ɍɪɨɜɟɧɶ ɨɫɜɟɳɟɧɧɨɫɬɢ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɦ ɡɞɚɧɢɢ ɫɨɫɬɚɜɥɹɟɬ 200 ɥɤ, 

ɢɫɯɨɞɹ ɢɡ ɪɚɡɪɹɞɚ ɡɪɢɬɟɥɶɧɨɣ ɪɚɛɨɬɵ [25]. 

ɇɨɪɦɢɪɨɜɚɧɧɵɟ ɡɧɚɱɟɧɢɹ ɫɚɧɢɬɚɪɧɨ-ɝɢɝɢɟɧɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɬɪɭɞɚ 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 12. 

ȼɨɡɞɭɯɨɨɛɦɟɧ ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɫɦɟɧɹɟɦɨɫɬɶ ɜɨɡɞɭɯɚ ɜ ɩɨɦɟɳɟɧɢɢ, ɢ, ɤɚɤ 

ɫɥɟɞɫɬɜɢɟ, ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɪɚɛɨɬɵ ɩɪɢɬɨɱɧɵɯ ɢ ɜɵɬɹɠɧɵɯ ɫɢɫɬɟɦ. ȼ 

ɦɚɝɢɫɬɪɚɥɶɧɨɣ ɧɚɫɨɫɧɨɣ ɦɚɤɫɢɦɚɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɪɚɛɨɱɢɯ ɫɨɫɬɚɜɥɹɟɬ 9 

ɱɟɥɨɜɟɤ [22]. 

ɉɪɨɢɡɜɟɞɟɦ ɪɚɫɱɟɬ ɧɟɨɛɯɨɞɢɦɨɝɨ ɜɨɡɞɭɯɨɨɛɦɟɧɚ ɩɨ ɮɨɪɦɭɥɟ (23): 

 

*L n L=  , (23) 

 

ɝɞɟ n  – ɱɢɫɥɨ ɥɸɞɟɣ, ɧɚɯɨɞɹɳɢɯɫɹ ɜ ɩɨɦɟɳɟɧɢɢ, ɱɟɥ. 
*L  – ɪɚɫɯɨɞ ɜɨɡɞɭɯɚ ɧɚ 1 ɱɟɥɨɜɟɤɚ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɨɛɴɟɦɚ ɩɨɦɟɳɟɧɢɹ, 

ɦ3/ɱ (ɩɪɢ V ɦɟɧɟɟ 20 ɦ3 ɧɚ ɨɞɧɨɝɨ ɱɟɥɨɜɟɤɚ * 330 ɦ/ɱL = ; ɩɪɢ V ɛɨɥɟɟ 20 ɦ3 ɧɚ 

ɨɞɧɨɝɨ ɱɟɥɨɜɟɤɚ * 320 ɦ/ɱL = ). 
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39 20 180 ɦ /ɱL =  = . 

 

Ɍɚɛɥɢɰɚ 12 – ɇɨɪɦɢɪɨɜɚɧɧɵɟ ɡɧɚɱɟɧɢɹ ɫɚɧɢɬɚɪɧɨ-ɝɢɝɢɟɧɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ 

ɬɪɭɞɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ 

ɮɚɤɬɨɪɚ, ɟɞɢɧɢɰɚ 

ɢɡɦɟɪɟɧɢɹ 

ɉȾɄ, ɉȾɍ, 

ɞɨɩɭɫɬɢɦɵɣ 

ɭɪɨɜɟɧɶ 

Ⱦɚɬɚ 

ɩɪɨɜɟɞёɧɧɨɝɨ 

ɢɡɦɟɪɟɧɢɹ 

Ɏɚɤɬɢɱɟɫɤɢɣ 

ɭɪɨɜɟɧɶ 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ 

ɮɚɤɬɨɪɚ 

Ʉɥɚɫɫ 

ɭɫɥɨɜɢɣ 

ɬɪɭɞɚ, ɫɬɟɩɟɧɶ 

ɜɪɟɞɧɨɫɬɢ ɢ 

ɨɩɚɫɧɨɫɬɢ 

Ɍɹɠɟɫɬɶ ɬɪɭɞɨɜɨɝɨ 

ɩɪɨɰɟɫɫɚ 
 14.05.20  3,1 

ɇɚɩɪɹɠɟɧɧɨɫɬɶ 

ɬɪɭɞɨɜɨɝɨ ɩɪɨɰɟɫɫɚ 
 14.05.20  2 

ɒɭɦ, ɞȻȺ 90 14.05.20 65 3,2 

Ɍɟɦɩɟɪɚɬɭɪɚ, C° 20 14.05.20 18 2 

ȼɢɛɪɚɰɢɹ, ɦ/ɫ 0,025 14.05.20 0,015  

ȼɥɚɠɧɨɫɬɶ, % 35 14.05.20 30 2 

ɋɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ 

ɜɨɡɞɭɯɚ, ɦ/ɫ 
0,1 14.05.20 0,1 2 

Ɉɫɜɟɳɟɧɧɨɫɬɶ, ɥɤ 200 14.05.20 180 2 

ɄȿɈ, % 0,6 14.05.20 1,3 2 

Ɍɇɋ, ɋ 21 14.05.20 17,8 2 

Ɍɟɩɥɨɜɨɟ ɢɡɥɭɱɟɧɢɟ, 

ȼɬ/ɫɦ2 
140 14.05.20 320 3,1 

ȼɪɟɞɧɵɟ ɯɢɦɢɱɟɫɤɢɟ 

ɜɟɳɟɫɬɜɚ ɜ ɜɨɡɞɭɯɟ 

ɪɚɛɨɱɟɣ ɡɨɧɵ, ɦɝ/ɦ3 

ɋɬɢɪɨɥ 

2 14.05.20 0,1 2 

 

Ɉɫɨɛɟɧɧɨɫɬɹɦɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɨɦɟɳɟɧɢɹ ɹɜɥɹɟɬɫɹ ɦɚɝɢɫɬɪɚɥɶɧɨɣ 

ɧɚɫɨɫɧɨɣ ɹɜɥɹɟɬɫɹ ɛɨɥɶɲɨɟ ɬɟɩɥɨɜɨɟ ɜɵɞɟɥɟɧɢɟ ɨɬ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ 
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ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɪɚɛɨɱɢɯ, ɧɚɥɢɱɢɟ ɜ ɜɨɡɞɭɯɟ ɩɚɪɨɜ ɧɟɮɬɢ, ɦɚɫɥɚ, ɷɦɭɥɶɫɢɣ, 

ɩɵɥɢ. 

ȼɟɧɬɢɥɹɰɢɹ ɜ ɬɚɤɢɯ ɰɟɯɚɯ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɫɦɟɲɚɧɧɨɝɨ ɬɢɩɚ. Ɇɟɫɬɧɵɟ 

ɨɬɫɨɫɵ ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɚɞ ɫɬɚɧɤɚɦɢ ɢ ɪɚɛɨɱɢɦɢ ɡɨɧɚɦɢ, ɚ 

ɷɥɟɦɟɧɬɵ ɨɛɳɟɨɛɦɟɧɧɨɣ ɫɢɫɬɟɦɵ ɨɛɟɫɩɟɱɢɜɚɸɬ ɩɪɢɬɨɤ ɫɜɟɠɟɝɨ ɜɨɡɞɭɯɚ 

ɫɜɟɪɯɭ. 

Ɋɚɫɱɟɬ ɫɢɫɬɟɦɵ ɨɫɜɟɳɟɧɢɹ ɰɟɯɚ ɞɨɥɠɟɧ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɫɚɧɢɬɚɪɧɵɦ 

ɧɨɪɦɚɦ [26]. 

ɉɪɢ ɪɚɫɱɟɬɟ ɢɫɤɭɫɫɬɜɟɧɧɨɝɨ ɨɫɜɟɳɟɧɢɹ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɨɦɟɳɟɧɢɹɯ 

ɩɪɢɦɟɧɹɸɬɫɹ ɪɚɡɧɵɟ ɦɟɬɨɞɵ. ɇɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɦ ɢ ɩɪɨɫɬɵɦ ɹɜɥɹɸɬɫɹ 

ɦɟɬɨɞ ɫɜɟɬɨɜɨɝɨ ɩɨɬɨɤɚ. 

ɋɨɝɥɚɫɧɨ ɋɉ 52.13330.2011 ɭɪɨɜɟɧɶ ɨɫɜɟɳɟɧɢɹ ɞɨɥɠɟɧ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ 

ɧɨɪɦɚɦ: 300...500 ɥɤ. Ⱦɥɹ ɪɚɫɱɟɬɚ ɢɫɩɨɥɶɡɭɟɦ ɫɪɟɞɧɢɣ ɭɪɨɜɟɧɶ ɨɫɜɟɳɟɧɢɹ 

400 ɥɤɧE = .  

ȼ ɩɨɦɟɳɟɧɢɢ ɰɟɯɚ ɭɫɬɚɧɨɜɥɟɧɨ 3 ɫɜɟɬɢɥɶɧɢɤɚ ɬɢɩɚ ɇɋɉ. Ⱦɢɚɦɟɬɪ 91 ɦɦ, 

ɜɵɫɨɬɚ 228 ɦɦ. Ɍɢɩ ɥɚɦɩ ȾɊɅ 250, ɦɨɳɧɨɫɬɶɸ 250 ȼɬ ɢ ɧɚɩɪɹɠɟɧɢɟɦ 130 ȼ. 

ɋɜɟɬɨɜɨɣ ɩɨɬɨɤ, Ф ɤɨɬɨɪɵɣ ɞɨɥɠɧɚ ɢɡɥɭɱɚɬɶ ɤɚɠɞɚɹ ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɢɥɢ 

ɝɚɡɨɪɚɡɪɹɞɧɚɹ ɥɚɦɩɚ (ɩɪɢ ɡɚɞɚɧɧɨɦ ɤɨɥɢɱɟɫɬɜɟ ɥɚɦɩ), ɪɚɫɫɦɚɬɪɢɜɚɸɬ ɩɨ 

ɮɨɪɦɭɥɟ (24)  

 

ɧ ɡE S K ZФ
N 
  

=


, (24) 

 

ɝɞɟ ɧE  – ɧɨɪɦɢɪɭɟɦɚɹ ɦɢɧɢɦɚɥɶɧɚɹ ɨɫɜɟɳёɧɧɨɫɬɶ, ɥɤ;  

S  – ɩɥɨɳɚɞɶ ɨɫɜɟɳɚɟɦɨɝɨ ɩɨɦɟɳɟɧɢɹ, ɦ2;  

ɡK  – ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ, ɭɱɢɬɵɜɚɸɳɢɣ ɡɚɝɪɹɡɧɟɧɢɟ ɫɜɟɬɢɥɶɧɢɤɚ (ɩɨ 

ɋɧɢɉ 23–05–95 «ȿɫɬɟɫɬɜɟɧɧɨɟ ɢ ɢɫɤɭɫɫɬɜɟɧɧɨɟ ɨɫɜɟɳɟɧɢɟ» ( ɡK  = 1,4);  

Z  – ɤɨɷɮɮɢɰɢɟɧɬ ɦɢɧɢɦɚɥɶɧɨɣ ɨɫɜɟɳɟɧɧɨɫɬɢ ( Z  =1,1);  

N  – ɱɢɫɥɨ ɥɚɦɩ ɜ ɩɨɦɟɳɟɧɢɢ;  
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  – ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɜɟɬɨɜɨɝɨ ɩɨɬɨɤɚ. 

ɋɜɟɬɨɜɨɣ ɩɨɬɨɤ Ф ɜɵɛɪɚɧɧɨɣ ɥɚɦɩɵ (ȾɊɅ 250) ɪɚɜɟɧ (13500 ɥɦ).  

Ɉɬɫɸɞɚ ɤɨɥɢɱɟɫɬɜɨ ɥɚɦɩ ɜ ɩɨɦɟɳɟɧɢɢ ɪɚɜɧɨ: 

 

ɧ ɡE S K Z
N

Ф 
  

=


, (25) 

 

Ʉɨɥɢɱɟɫɬɜɨ ɥɚɦɩ c ɰɨɤɨɥɟɦ ɬɢɩɚ (ȿ40) ɜ ɩɨɦɟɳɟɧɢɢ ɰɟɯɚ ɪɚɜɧɨ 1.  

Ʉɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɜɟɬɨɜɨɝɨ ɩɨɬɨɤɚ η ɜɵɛɢɪɚɸɬ ɩɨ 

ɫɥɟɞɭɸɳɢɦ ɞɚɧɧɵɦ:  

- ɤɨɷɮɮɢɰɢɟɧɬ ɨɬɪɚɠɟɧɢɹ ɩɨɛɟɥɟɧɧɨɝɨ ɩɨɬɨɥɤɚ ρɩ =70 %;  

- ɤɨɷɮɮɢɰɢɟɧɬ ɨɬɪɚɠɟɧɢɹ ɨɬ ɫɬɟɧ, ɨɤɪɚɲɟɧɧɵɯ ɜ ɫɜɟɬɥɭɸ ɤɪɚɫɤɭ ρɫ =50 %; 

- ɤɨɷɮɮɢɰɢɟɧɬ ɨɬɪɚɠɟɧɢɹ ɨɬ ɩɨɥɚ, ɩɨɤɪɵɬɨɝɨ ɥɢɧɨɥɟɭɦɨɦ ɬɟɦɧɨɝɨ ɰɜɟɬɚ  

ρɪ =10 %;  

ɂɧɞɟɤɫ ɩɨɦɟɳɟɧɢɹ ɧɚɯɨɞɢɦ ɩɨ ɮɨɪɦɭɥɟ (26): 
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ɝɞɟ S – ɩɥɨɳɚɞɶ ɩɨɦɟɳɟɧɢɹ, ɦ2;  

h – ɜɵɫɨɬɚ ɩɨɞɜɟɫɚ ɫɜɟɬɢɥɶɧɢɤɚ ɦ;  

a – ɞɥɢɧɚ ɩɨɦɟɳɟɧɢɹ, ɦ;  

b – ɲɢɪɢɧɚ ɩɨɦɟɳɟɧɢɹ, ɦ. 

Ʉɨɷɮɮɢɰɢɟɧɬɵ ɨɬɪɚɠɟɧɢɹ ɨɝɪɚɠɞɚɸɳɢɯ ɩɨɜɟɪɯɧɨɫɬɟɣ ɨɩɪɟɞɟɥɹɸɬɫɹ 

ɫɨɝɥɚɫɧɨ ɋɧɢɉ II-Ʌ.4-62.  

ȼɵɫɨɬɭ ɩɨɞɜɟɫɚ ɫɜɟɬɢɥɶɧɢɤɚ ɪɚɫɫɱɢɬɵɜɚɟɦ ɩɨ ɮɨɪɦɭɥɟ (27):  
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( ) 5 1 4 ɦn ɤɪ ɪh H h h= − − = − = .  (27) 

 

ɝɞɟ H – ɜɵɫɨɬɚ ɩɨɦɟɳɟɧɢɹ, ɦ;   

ɤɪh  – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɩɨɬɨɥɤɚ ɞɨ ɧɢɠɧɟɣ ɤɪɨɦɤɢ ɫɜɟɬɢɥɶɧɢɤɚ, ɦ;  

ɪh  – ɜɵɫɨɬɚ ɪɚɛɨɱɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɨɬ ɩɨɥɚ, ɦ.  

Ɉɩɪɟɞɟɥɹɟɦ ɤɨɥɢɱɟɫɬɜɨ ɥɚɦɩ ɜ ɩɨɦɟɳɟɧɢɢ:   
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ɂɫɯɨɞɹ ɢɡ ɪɚɫɱɟɬɨɜ, ɞɟɥɚɟɦ ɜɵɜɨɞ, ɤɨɥɢɱɟɫɬɜɨ ɥɚɦɩ, ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɜ 

ɩɨɦɟɳɟɧɢɢ ɰɟɯɚ, ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɪɚɫɱɟɬɧɵɦ ɞɚɧɧɵɦ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɞɚɧɧɨɟ 

ɩɨɦɟɳɟɧɢɟ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɭɫɬɚɧɨɜɥɟɧɧɵɦ ɬɪɟɛɨɜɚɧɢɹɦ ɢɫɤɭɫɫɬɜɟɧɧɨɝɨ 

ɨɫɜɟɳɟɧɢɹ.   

ȼ ɧɟɪɚɛɨɱɟɟ ɜɪɟɦɹ ɜɟɧɬɢɥɹɰɢɹ ɜɡɪɵɜɨɨɩɚɫɧɵɯ ɩɨɦɟɳɟɧɢɣ 

ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɟɫɬɟɫɬɜɟɧɧɵɦ ɩɭɬɟɦ, ɜɵɬɹɠɧɵɦɢ ɲɚɯɬɚɦɢ ɞɟɮɥɟɤɬɨɪɚɦɢ, 

ɮɪɚɦɭɝɚɦɢ, ɨɤɧɚɦɢ. ȿɫɬɟɫɬɜɟɧɧɚɹ ɜɟɧɬɢɥɹɰɢɹ ɞɨɥɠɧɚ ɨɛɟɫɩɟɱɢɜɚɬɶ 

ɬɪɟɯɤɪɚɬɧɵɣ ɜɨɡɞɭɯɨɨɛɦɟɧ. Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɛɟɡɨɩɚɫɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ, 

ɧɚɫɨɫɧɵɟ ɰɟɯɚ ɨɛɨɪɭɞɭɸɬɫɹ ɩɪɢɬɨɱɧɨ-ɜɵɬɹɠɧɨɣ ɢ ɚɜɚɪɢɣɧɨɣ ɦɟɯɚɧɢɱɟɫɤɨɣ 

ɜɟɧɬɢɥɹɰɢɟɣ [27]. 

Ⱦɥɹ ɫɧɢɠɟɧɢɹ ɜɨɡɞɟɣɫɬɜɢɹ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɨɩɚɫɧɨɫɬɟɣ ɧɚ ɪɚɛɨɱɢɯ ɢ 

ɞɨɫɬɢɠɟɧɢɹ ɨɩɬɢɦɚɥɶɧɵɯ ɫɚɧɢɬɚɪɧɨ-ɝɢɝɢɟɧɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɬɪɭɞɚ ɪɟɚɥɢɡɭɸɬɫɹ 

ɫɥɟɞɭɸɳɢɟ ɦɟɪɨɩɪɢɹɬɢɹ: 

- ɝɟɪɦɟɬɢɡɚɰɢɹ ɫɢɫɬɟɦɵ ɬɪɚɧɫɩɨɪɬɚ ɧɟɮɬɢ; 

- ɩɪɢɦɟɧɟɧɢɟ ɜɡɪɵɜɨɡɚɳɢɳɟɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ; 

- ɩɪɢɦɟɧɟɧɢɟ ɩɵɥɟ- ɜɥɚɝɨɡɚɳɢɳёɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ; 

- ɩɪɢɦɟɧɟɧɢɟ ɡɚɳɢɬ ɨɬ ɜɪɚɳɚɸɳɢɯɫɹ ɱɚɫɬɟɣ ɨɛɨɪɭɞɨɜɚɧɢɹ; 

- ɩɪɢɦɟɧɟɧɢɟ ɫɢɫɬɟɦ ɤɨɥɥɟɤɬɢɜɧɨɣ ɡɚɳɢɬɵ (ɫɢɫɬɟɦɵ ɩɪɢɬɨɱɧɨɣ ɢ 

ɜɵɬɹɠɧɨɣ ɜɟɧɬɢɥɹɰɢɢ) 
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- ɩɪɢɦɟɧɟɧɢɟ ɫɢɫɬɟɦ ɡɚɳɢɬɵ ɨɬ ɝɪɨɡɨɜɵɯ ɪɚɡɪɹɞɨɜ ɢ ɫɬɚɬɢɱɟɫɤɨɝɨ 

ɷɥɟɤɬɪɢɱɟɫɬɜɚ (ɦɨɥɧɢɟɩɪɢɟɦɧɢɤɢ, ɡɚɡɟɦɥɟɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ) 

- ɩɪɢɦɟɧɟɧɢɟ ɫɪɟɞɫɬɜ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɡɚɳɢɬɵ ɨɪɝɚɧɨɜ ɞɵɯɚɧɢɹ, ɡɪɟɧɢɹ, 

ɤɨɠɢ (ɧɚɭɲɧɢɤɢ, ɛɟɪɭɲɢ, ɡɚɳɢɬɧɵɟ ɨɱɤɢ, ɡɚɳɢɬɧɵɟ ɦɚɫɤɢ, ɩɟɪɱɚɬɤɢ, ɮɚɪɬɭɤɢ, 

ɧɚɪɭɤɚɜɧɢɤɢ, ɫɩɟɰɢɚɥɶɧɚɹ ɨɞɟɠɞɚ ɢ ɨɛɭɜɶ); 

- ɩɪɢɦɟɧɟɧɢɟ ɫɪɟɞɫɬɜ ɡɚɳɢɬɵ ɨɬ ɩɪɨɹɜɥɟɧɢɹ ɫɬɚɬɢɱɟɫɤɨɝɨ ɷɥɟɤɬɪɢɱɟɫɬɜɚ 

(ɞɢɷɥɟɤɬɪɢɱɟɫɤɢɟ ɤɨɜɪɢɤɢ, ɩɟɪɱɚɬɤɢ, ɛɨɬɵ); 

- ɪɚɡɪɚɛɨɬɤɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɪɟɝɥɚɦɟɧɬɨɜ, ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɤɚɪɬ, 

ɢɧɫɬɪɭɤɰɢɣ ɩɨ ɛɟɡɨɩɚɫɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ; 

- ɨɪɝɚɧɢɡɚɰɢɹ ɫɜɨɟɜɪɟɦɟɧɧɨɝɨ ɩɪɨɜɟɞɟɧɢɹ ɩɥɚɧɨɜɨ-ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɵɯ 

ɪɟɦɨɧɬɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɨɫɦɨɬɪɨɜ, ɢɫɩɵɬɚɧɢɣ, ɷɤɫɩɟɪɬɢɡɵ ɩɪɨɦɵɲɥɟɧɧɨɣ 

ɛɟɡɨɩɚɫɧɨɫɬɢ. 

ɋɚɧɢɬɚɪɧɨ-ɛɵɬɨɜɨɟ ɩɨɦɟɳɟɧɢɟ ɪɚɫɩɨɥɨɠɟɧɨ ɜ ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɨ-

ɛɵɬɨɜɨɦ ɤɨɪɩɭɫɟ. Ⱦɥɹ ɪɚɛɨɱɢɯ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɩɨɦɟɳɟɧɢɟ ɝɚɪɞɟɪɨɛɧɨɣ 

ɞɨɦɚɲɧɟɣ ɢ ɫɩɟɰɨɞɟɠɞɵ. Ɍɚɤɠɟ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɩɨɦɟɳɟɧɢɟ ɤɥɚɞɨɜɨɣ 

ɫɩɟɰɨɞɟɠɞɵ, ɭɛɨɪɧɵɯ, ɩɨɦɟɳɟɧɢɟ ɞɥɹ ɞɟɠɭɪɧɨɝɨ ɩɟɪɫɨɧɚɥɚ ɫ ɦɟɫɬɨɦ ɞɥɹ 

ɭɛɨɪɨɱɧɨɝɨ ɢɧɜɟɧɬɚɪɹ, ɦɟɫɬɚ ɞɥɹ ɱɢɫɬɤɢ ɨɛɭɜɢ, ɛɪɢɬɶɹ, ɫɭɲɤɢ ɜɨɥɨɫ. 

ɉɨɞɚɱɚ ɩɢɬɶɟɜɨɣ ɜɨɞɵ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɰɟɧɬɪɚɥɢɡɨɜɚɧɨ, ɱɟɪɟɡ 

ɫɭɳɟɫɬɜɭɸɳɢɟ ɫɢɫɬɟɦɵ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɯɨɡɹɣɫɬɜɟɧɧɨ-ɛɵɬɨɜɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ. 

Ʉɚɱɟɫɬɜɨ ɜɨɞɵ ɤɨɧɬɪɨɥɢɪɭɟɬɫɹ Ɋɨɫɩɨɬɪɟɛɧɚɞɡɨɪɨɦ [28]. 

Ⱦɥɹ ɡɚɳɢɬɵ ɨɬ ɨɩɚɫɧɵɯ ɢ ɜɪɟɞɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɚɤɬɨɪɨɜ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɧɨɪɦɚɦɢ ɛɟɫɩɥɚɬɧɨɣ ɜɵɞɚɱɢ ɢ ɤɨɥɥɟɤɬɢɜɧɵɦ ɞɨɝɨɜɨɪɨɦ ȺɈ 

«Ɍɪɚɧɫɧɟɮɬɶ-Ɂɚɩɚɞɧɚɹ ɫɢɛɢɪɶ» ɫɥɟɫɚɪɶ ɄɂɉɢȺ ɞɨɥɠɟɧ ɛɵɬɶ ɨɛɟɫɩɟɱɟɧ 

ɫɪɟɞɫɬɜɚɦɢ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɡɚɳɢɬɵ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɬɪɟɛɨɜɚɧɢɹɦ ɈɌɌ, 

ȽɈɋɌɨɜ ɢ ɪɚɡɦɟɪɭ ɪɚɛɨɬɧɢɤɚ, ɫɨɝɥɚɫɧɨ ɩɪɨɮɟɫɫɢɢ: 

- ɤɨɫɬɸɦ ɢɡ ɨɝɧɟɫɬɨɣɤɢɯ ɬɤɚɧɟɣ (ɢɥɢ ɨɝɧɟɫɬɨɣɤɨɣ ɩɪɨɩɢɬɤɨɣ); 

- ɛɟɥɶɟ ɧɚɬɟɥɶɧɨɟ; 

- ɛɨɬɢɧɤɢ ɤɨɠɚɧɵɟ ɫ ɠɟɫɬɤɢɦ ɩɨɞɧɨɫɤɨɦ; 

- ɩɟɪɱɚɬɤɢ ɫ ɩɨɥɢɦɟɪɧɵɦ ɩɨɤɪɵɬɢɟɦ; 

- ɩɟɪɱɚɬɤɢ ɬɪɢɤɨɬɚɠɧɵɟ ɫ ɬɨɱɟɱɧɵɦ ɩɨɤɪɵɬɢɟɦ; 
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- ɤɚɫɤɚ ɡɚɳɢɬɧɚɹ; 

- ɧɚɭɲɧɢɤɢ ɩɪɨɬɢɜɨɲɭɦɧɵɟ (ɜɤɥɚɞɵɲɢ ɩɪɨɬɢɜɨɲɭɦɧɵɟ); 

- ɨɱɤɢ ɡɚɳɢɬɧɵɟ; 

- ɤɨɫɬɸɦ ɢɡ ɨɝɧɟɫɬɨɣɤɢɯ ɬɤɚɧɟɣ (ɢɥɢ ɨɝɧɟɫɬɨɣɤɨɣ ɩɪɨɩɢɬɤɨɣ) ɧɚ ɭɬɟɩɥɹɸɳɟɣ ɩɪɨɤɥɚɞɤɟ;

- ɫɚɩɨɝɢ ɤɨɠɚɧɵɟ ɭɬɟɩɥɟɧɧɵɟ ɫ ɠɟɫɬɤɢɦ ɩɨɞɧɨɫɤɨɦ; 

- ɩɟɪɱɚɬɤɢ ɫ ɩɨɥɢɦɟɪɧɵɦ ɩɨɤɪɵɬɢɟɦ, ɧɟɮɬɟɦɨɪɨɡɨɫɬɨɣɤɢɟ; 

Ɍɚɤɠɟ ɪɚɛɨɬɧɢɤ ɞɨɥɠɟɧ ɛɵɬɶ ɨɛɟɫɩɟɱɟɧ ɞɨɩɨɥɧɢɬɟɥɶɧɵɦɢ (ɞɟɠɭɪɧɵɦɢ) 

ɋɂɁ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɪɚɛɨɬ [19]. 

 

10.4 Ɉɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ 

 

Ɉɩɚɫɧɵɦɢ ɜɟɳɟɫɬɜɚɦɢ, ɨɛɪɚɳɚɸɳɢɦɢɫɹ ɧɚ ɨɛɴɟɤɬɟ, ɹɜɥɹɸɬɫɹ ɧɟɮɬɶ, 

ɞɢɡɟɥɶɧɨɟ ɬɨɩɥɢɜɨ, ɛɟɧɡɢɧ ɢ ɦɚɫɥɨ ɬɭɪɛɢɧɧɨɟ [22].  

ȼɨɡɦɨɠɧɵɦ ɢɫɬɨɱɧɢɤɨɦ ɩɨɩɚɞɚɧɢɹ ɧɟɮɬɢ ɜ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɹɜɥɹɟɬɫɹ 

ɧɟɝɟɪɦɟɬɢɱɧɨɫɬɶ ɧɚɫɨɫɚ ɢ ɮɥɚɧɰɟɜɵɯ ɫɨɟɞɢɧɟɧɢɣ ɬɪɭɛɨɩɪɨɜɨɞɚ. ɂɫɬɨɱɧɢɤɨɦ 

ɜɵɞɟɥɟɧɢɹ ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ ɦɨɠɟɬ ɫɬɚɬɶ ɧɟɝɟɪɦɟɬɢɱɧɚɹ ɬɨɩɥɢɜɧɚɹ ɫɢɫɬɟɦɚ 

ɚɜɬɨɦɨɛɢɥɹ. ɂɫɬɨɱɧɢɤɨɦ ɩɨɩɚɞɚɧɢɹ ɦɚɫɥɚ ɧɚ ɩɨɱɜɭ ɦɨɠɟɬ ɛɵɬɶ ɧɟɝɟɪɦɟɬɢɱɧɚɹ 

ɝɢɞɪɨɫɢɫɬɟɦɚ ɧɚɫɨɫɚ. 

ɉɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɟ ɤɨɧɰɟɧɬɪɚɰɢɢ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɜ ɪɚɛɨɱɟɣ ɡɨɧɟ 

ɫɥɟɫɚɪɹ ɭɤɚɡɚɧɵ ɜ ɬɚɛɥɢɰɟ 13 [22].  

Ɉɛɳɢɦ ɦɟɬɨɞɨɦ, ɨɛɥɚɞɚɸɳɢɦ ɜɵɫɨɤɨɣ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶɸ ɢ ɥɢɧɟɣɧɨɫɬɶɸ, ɧɨ 

ɧɟ ɨɛɥɚɞɚɸɳɢɦ ɫɟɥɟɤɬɢɜɧɨɫɬɶɸ, ɹɜɥɹɟɬɫɹ ɦɟɬɨɞ ɮɨɬɨɢɨɧɢɡɚɰɢɢ. ɋ ɟɝɨ 

ɩɨɦɨɳɶɸ ɜɨɡɦɨɠɧɨ ɢɡɦɟɪɟɧɢɟ ɦɚɫɫɨɜɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ ɩɚɪɨɜ ɬɨɥɶɤɨ ɨɞɧɨɝɨ 

ɜɟɳɟɫɬɜɚ. ɋ ɩɨɦɨɳɶɸ ɚɧɚɥɢɡɚɬɨɪɚ-ɬɟɱɟɢɫɤɚɬɟɥɹ ȺɇɌ-3Ɇ ɩɪɨɢɡɜɨɞɢɬɫɹ 

ɢɡɦɟɪɟɧɢɟ ɦɚɫɫɨɜɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ ɩɚɪɨɜ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɜ ɜɨɡɞɭɯɟ ɪɚɛɨɱɟɣ 

ɡɨɧɵ ɨɪɝɚɧɢɱɟɫɤɢɯ ɢ ɧɟɨɪɝɚɧɢɱɟɫɤɢɯ ɜɟɳɟɫɬɜ ɢ ɫɨɟɞɢɧɟɧɢɣ.  

ɗɥɟɤɬɪɨɛɟɡɨɩɚɫɧɨɫɬɶ ɧɚ ɭɱɚɫɬɤɟ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɝɨɪɸɱɟ-ɫɦɚɡɨɱɧɵɯ 

ɦɚɬɟɪɢɚɥɨɜ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ȽɈɋɌ 12.1.030 – 81 

ɋɋȻɌ. 
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Ɍɚɛɥɢɰɚ 13 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɩɪɢɦɟɧɹɟɦɵɯ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ 

ȼɟɳɟɫɬɜɨ 
ɉȾɄ, 

ɦɝ/ɦ3 
ɋɨɫɬɚɜ, % ȼɥɢɹɧɢɟ ɧɚ ɨɪɝɚɧɢɡɦ ɱɟɥɨɜɟɤɚ 

Ʉɥɚɫɫ 

ɨɩɚɫɧɨɫɬɢ 

ɇɟɮɬɶ 300 ɋɦɟɫɶ 

ɭɝɥɟɜɨɞɨɪɨɞɨɜ 

ɍɝɥɟɪɨɞ 82-87 % 

ȼɨɞɨɪɨɞ 11,5-14,5 % 

Ⱥɡɨɬ ɞɨ 0,31 % 

ɉɚɪɵ ɧɚɪɤɨɬɢɱɟɫɤɨɝɨ ɞɟɣɫɬɜɢɹ, 

ɨɫɬɪɵɟ ɨɬɪɚɜɥɟɧɢɹ ɩɚɪɚɦɢ ɧɟɮɬɢ 

ɜɵɡɵɜɚɸɬ ɩɨɜɵɲɟɧɧɭɸ 

ɜɨɡɛɭɞɢɦɨɫɬɶ ɧɟɪɜɧɨɣ ɫɢɫɬɟɦɵ, 

ɫɧɢɠɟɧɢɟ ɤɪɨɜɹɧɨɝɨ ɞɚɜɥɟɧɢɹ ɢ 

ɨɛɨɧɹɧɢɹ. 

Ʉɨɧɬɚɤɬ ɫ ɧɟɮɬɶɸ ɜɵɡɵɜɚɟɬ 

ɫɭɯɨɫɬɶ ɤɨɠɢ, ɩɢɝɦɟɧɬɚɰɢɸ ɢɥɢ 

ɫɬɨɣɤɭɸ ɷɪɢɬɟɦɭ, ɩɪɢɜɨɞɢɬ ɤ 

ɨɛɪɚɡɨɜɚɧɢɸ ɭɝɪɟɣ, ɛɨɪɨɞɚɜɨɤ 

ɉɪɢ ɜɨɫɩɥɚɦɟɧɟɧɢɢ – ɨɠɨɝɢ. 

ɉɪɢ ɜɡɪɵɜɟ ɩɚɪɨɜɨɡɞɭɲɧɵɯ 

ɫɦɟɫɟɣ – ɩɨɪɚɠɟɧɢɟ ɭɞɚɪɧɨɣ 

ɜɨɥɧɨɣ 

3 

Ⱦɢɡɟɥɶɧɨɟ 

ɬɨɩɥɢɜɨ 

300 ɋɦɟɫɶ ɩɚɪɚɮɢɧɨɜɵɯ 

(45%), 

ɚɪɨɦɚɬɢɱɟɫɤɢɯ 

(13%) 

ɭɝɥɟɜɨɞɨɪɨɞɨɜ, 

ɨɥɟɮɢɧɨɜ.  

 

ɇɚɫɵɳɟɧɧɵɟ ɩɚɪɵ ɞɢɡɟɥɶɧɨɝɨ 

ɬɨɩɥɢɜɚ ɜɵɡɵɜɚɸɬ ɜ ɬɟɱɟɧɢɟ 1-5 

ɦɢɧɭɬ ɬɨɲɧɨɬɭ, ɪɜɨɬɭ, 

ɩɪɨɞɨɥɠɢɬɟɥɶɧɭɸ (ɧɟɫɤɨɥɶɤɨ 

ɱɚɫɨɜ) ɝɨɥɨɜɧɭɸ ɛɨɥɶ, ɨɛɳɟɟ 

ɜɨɡɛɭɠɞɟɧɢɟ. ɉɪɢ ɩɨɩɚɞɚɧɢɢ ɧɚ 

ɤɨɠɭ ɜɵɡɵɜɚɟɬ ɪɚɡɞɪɚɠɟɧɢɟ. 

Ɉɫɧɨɜɧɚɹ ɨɩɚɫɧɨɫɬɶ ɞɥɹ 

ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɫɜɹɡɚɧɚ ɫ 

ɡɚɝɪɹɡɧɟɧɢɟɦ ɩɨɱɜɵ ɢ ɜɨɞɧɵɯ 

ɪɟɫɭɪɫɨɜ, ɚ ɬɚɤɠɟ ɡɚɝɪɹɡɧɟɧɢɟɦ 

ɜɨɡɞɭɯɚ ɩɪɢ ɩɨɠɚɪɚɯ. 

4 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 13 

ȼɟɳɟɫɬɜɨ 
ɉȾɄ, 

ɦɝ/ɦ3 
ɋɨɫɬɚɜ, % ȼɥɢɹɧɢɟ ɧɚ ɨɪɝɚɧɢɡɦ ɱɟɥɨɜɟɤɚ 

Ʉɥɚɫɫ 

ɨɩɚɫɧɨɫɬɢ 

Ɇɚɫɥɨ 

ɬɭɪɛɢɧɧɨɟ 

300 ɉɨɥɭɱɚɸɬ ɢɡ 

ɩɚɪɚɮɢɧɢɫɬɨɣ 

ɦɚɥɨɫɟɪɧɢɫɬɨɣ 

ɧɟɮɬɟɣ.  

Ɇɚɫɥɨ ɫɨɞɟɪɠɢɬ 

ɚɧɬɢɨɤɢɫɥɢɬɟɥɶɧɭɸ 

(ɮɨɫɮɨɪ, ɫɟɪɚ, ɰɢɧɤ, 

ɛɚɪɢɣ, ɤɚɥɶɰɢɣ) ɢ 

ɚɧɬɢɤɨɪɪɨɡɢɣɧɵɟ 

ɩɪɢɫɚɞɤɢ 

Ƚɥɚɜɧɵɟ ɨɩɚɫɧɨɫɬɢ ɫɜɹɡɚɧɵ ɫ 

ɜɨɡɦɨɠɧɨɣ ɭɬɟɱɤɨɣ ɢ 

ɜɨɫɩɥɚɦɟɧɟɧɢɟɦ ɦɚɫɥɚ ɫ 

ɩɨɫɥɟɞɭɸɳɢɦ ɪɚɡɜɢɬɢɟɦ ɩɨɠɚɪɚ ɢ 

ɜɨɡɞɟɣɫɬɜɢɟɦ ɬɟɩɥɨɜɨɣ ɪɚɞɢɚɰɢɢ 

ɧɚ ɥɸɞɟɣ ɢ Ɉɉɋ 

4 

 

ɉɪɢ ɭɫɬɪɨɣɫɬɜɟ, ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɪɟɦɨɧɬɟ ɜɪɟɦɟɧɧɵɯ ɷɥɟɤɬɪɢɱɟɫɤɢɯ 

ɭɫɬɚɧɨɜɨɤ ɢ ɫɟɬɟɣ ɧɚ ɫɬɪɨɢɬɟɥɶɧɵɯ ɩɥɨɳɚɞɤɚɯ ɫɨɛɥɸɞɚɸɬɫɹ ɬɪɟɛɨɜɚɧɢɹ 

ɛɟɡɨɩɚɫɧɨɫɬɢ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɟ ɉɈɌ ɊɆ-016 – 2001 ɢ ɊȾ 153-34.0-03.150 – 00 

«ɉɪɚɜɢɥɚ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ» 

ɗɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ ɜ ɨɛɹɡɚɬɟɥɶɧɨɦ ɩɨɪɹɞɤɟ ɢɦɟɟɬ ɡɚɡɟɦɥɟɧɢɟ ɢ 

ɨɛɨɡɧɚɱɟɧɢɟ ɪɚɡɥɢɱɧɵɦɢ ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɵɦɢ ɡɧɚɤɚɦɢ, ɩɨɫɤɨɥɶɤɭ ɪɚɛɨɱɚɹ 

ɡɨɧɚ ɜɡɪɵɜɨɨɩɚɫɧɚ. 

Ɉɫɜɟɳɟɧɢɟ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ ɜɧɭɬɪɢ ɧɚɫɨɫɚ 

ɨɛɟɫɩɟɱɢɜɚɸɬ ɫɜɟɬɢɥɶɧɢɤɚɦɢ ɧɚɩɪɹɠɟɧɢɟɦ 12 ȼ, ɫ ɩɢɬɚɧɢɟɦ ɨɬ 

ɪɚɡɞɟɥɢɬɟɥɶɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ. ȼɫɟ ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɤɥɟɦɦɵ, 

ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ ɢ ɦɟɯɚɧɢɡɦɵ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɨɤɚɡɚɬɶɫɹ ɩɨɞ ɧɚɩɪɹɠɟɧɢɟɦ, 

ɧɚɞɟɠɧɨ ɡɚɡɟɦɥɟɧɵ. 

ɉɪɢ ɩɪɨɜɟɞɟɧɢɢ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ ɫ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟɦ ɢ 

ɬɨɤɨɜɟɞɭɳɢɦɢ ɱɚɫɬɹɦɢ ɩɪɢɦɟɧɹɸɬ ɫɭɯɭɸ ɢ ɱɢɫɬɭɸ ɫɩɟɰɨɞɟɠɞɭ 

ɞɢɷɥɟɤɬɪɢɱɟɫɤɢɟ ɩɟɪɱɚɬɤɢ, ɪɟɡɢɧɨɜɵɟ ɛɨɬɵ ɢɥɢ ɤɨɜɪɢɤɢ, ɢɧɫɬɪɭɦɟɧɬɵ ɫ 

ɢɡɨɥɢɪɨɜɚɧɧɵɦɢ ɪɭɱɤɚɦɢ. ɉɪɢ ɪɟɦɨɧɬɟ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ ɨɛɟɫɬɨɱɢɜɚɸɬ ɢ 

ɧɚ ɜɵɤɥɸɱɚɬɟɥɶ ɧɚɝɪɭɡɤɢ ɭɤɪɟɩɥɹɸɬ ɡɧɚɤ «ɇɟ ɜɤɥɸɱɚɬɶ! Ɋɚɛɨɬɚɸɬ ɥɸɞɢ» [29]. 



62 
 

Ⱦɥɹ ɡɚɳɢɬɵ ɨɬ ɩɨɪɚɠɟɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɢɦ ɬɨɤɨɦ ɩɪɢɦɟɧɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ 

ɬɟɯɧɢɱɟɫɤɢɟ ɫɪɟɞɫɬɜɚ ɢ ɫɩɨɫɨɛɵ: 

- ɤɨɦɩɟɧɫɚɰɢɹ ɬɨɤɨɜ ɜ ɡɚɦɵɤɚɧɢɢ ɧɚ ɡɟɦɥɟ ɩɪɢ ɩɟɪɟɞɚɱɟ ɢɡɦɟɪɢɬɟɥɶɧɵɯ 

ɫɢɝɧɚɥɨɜ, ɧɟɣɬɪɚɥɶ ɡɚɡɟɦɥɟɧɚ ɱɟɪɟɡ ɞɭɝɨɝɚɫɹɳɢɟ ɤɚɬɭɲɤɢ ɞɥɹ ɤɨɦɩɟɧɫɚɰɢɢ 

ɷɬɢɯ ɬɨɤɨɜ; 

- ɨɝɪɚɠɞɚɟɬɫɹ ɪɚɛɨɱɟɟ ɦɟɫɬɨ ɢ ɧɚɯɨɞɹɳɢɟɫɹ ɩɨɞ ɧɚɩɪɹɠɟɧɢɟɦ 

ɬɨɤɨɜɟɞɭɳɢɟ ɱɚɫɬɢ  

Ɇɟɬɚɥɥɢɱɟɫɤɢɯ ɱɚɫɬɢ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ ɫɨɟɞɢɧɹɸɬɫɹ ɫ ɡɚɡɟɦɥɹɸɳɢɦ 

ɭɫɬɪɨɣɫɬɜɨɦ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɡɚɳɢɬɵ ɨɬ ɨɩɚɫɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ 

ɬɨɤɚ [30]. 

Ɂɚɡɟɦɥɹɸɳɢɟ ɭɫɬɪɨɣɫɬɜɨ ɩɪɢɦɟɧɟɧɨ ɞɥɹ ɡɚɳɢɬɵ:  

- ɨɬ ɩɨɪɚɠɟɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɬɨɤɚ, 

- ɨɬ ɩɨɪɚɠɟɧɢɹ ɫɬɚɬɢɱɟɫɤɨɝɨ ɷɥɟɤɬɪɢɱɟɫɬɜɚ, 

- ɨɬ ɩɨɪɚɠɟɧɢɹ ɪɚɡɪɹɞɚ ɦɨɥɧɢɢ ɢ ɟɟ ɜɬɨɪɢɱɧɵɯ ɩɪɨɹɜɥɟɧɢɣ. 

Ɂɚɡɟɦɥɹɸɳɟɟ ɭɫɬɪɨɣɫɬɜɨ ɜɵɩɨɥɧɟɧɨ ɢɡ ɦɚɬɟɪɢɚɥɚ (ɫɬɚɥɶ), ɨɛɥɚɞɚɸɳɟɝɨ 

ɯɨɪɨɲɟɣ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɩɪɨɜɨɞɢɦɨɫɬɶɸ. ȼɫɟ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɢ ɩɪɢɜɨɞɚ 

ɨɛɨɪɭɞɨɜɚɧɢɹ ɡɚɡɟɦɥɟɧɵ. ɗɥɟɤɬɪɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɡɚɡɟɦɥɹɸɳɟɝɨ ɤɨɧɬɭɪɚ 

ɜɵɛɪɚɧɨ ɬɚɤɢɦ, ɱɬɨ ɨɧɨ ɦɟɧɶɲɟ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɱɟɥɨɜɟɱɟɫɤɨɝɨ 

ɬɟɥɚ. ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɩɪɢ ɩɪɨɛɨɟ ɧɚ ɤɨɪɩɭɫ ɬɨɤ ɢɞɟɬ ɩɨ ɥɢɧɢɢ ɧɚɢɦɟɧɶɲɟɝɨ 

ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɢ ɧɟ ɩɨɪɚɠɚɟɬ ɱɟɥɨɜɟɤɚ, ɩɪɢɤɨɫɧɭɜɲɟɝɨɫɹ ɤ ɨɛɨɪɭɞɨɜɚɧɢɸ. 

Ɋɟɦɨɧɬ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɭɫɥɨɜɢɹɯ ɩɨɜɵɲɟɧɧɨɣ 

ɨɩɚɫɧɨɫɬɢ (ɫɵɪɨɫɬɶ, ɜɵɫɨɤɚɹ ɬɟɦɩɟɪɚɬɭɪɚ), ɬɨ ɭɪɨɜɟɧɶ ɧɚɩɪɹɠɟɧɢɹ ɜ ɷɬɢɯ 

ɭɫɥɨɜɢɹɯ ɫɨɫɬɚɜɥɹɟɬ: .12;10 ȼUȼU ɧɮ ==  

Ⱦɥɹ ɫɧɹɬɢɹ ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɢɯ ɡɚɪɹɞɨɜ ɜɫɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɡɚɡɟɦɥɟɧɨ. Ⱦɥɹ 

ɡɚɳɢɬɵ ɩɟɪɫɨɧɚɥɚ ɨɬ ɨɩɚɫɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɬɨɤɚ ɩɪɢ ɫɥɭɱɚɣɧɨɦ 

ɤɨɧɬɚɤɬɟ ɫ ɬɨɤɨɜɟɞɭɳɢɦɢ ɱɚɫɬɹɦɢ ɩɪɢ ɩɨɜɪɟɠɞɟɧɢɢ ɢɡɨɥɹɰɢɢ ɩɪɢɦɟɧɹɟɬɫɹ 

ɨɞɧɚ ɢɡ ɫɥɟɞɭɸɳɢɯ ɡɚɳɢɬɧɵɯ ɦɟɪ [30]: 

- ɡɚɳɢɬɧɨɟ ɡɚɡɟɦɥɟɧɢɟ ɤɨɪɩɭɫɨɜ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ; 

- ɡɚɧɭɥɟɧɢɟ ɧɟ ɬɨɤɨɜɟɞɭɳɢɯ ɱɚɫɬɟɣ ɨɛɨɪɭɞɨɜɚɧɢɹ (ɤɨɪɩɭɫ ɧɚɫɨɫɚ); 
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- ɡɚɳɢɬɧɨɟ ɨɬɤɥɸɱɟɧɢɟ ɨɛɟɫɩɟɱɢɜɚɟɬ ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ ɨɬɤɥɸɱɟɧɢɟ 

ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɢ ɩɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɜ ɧɟɣ ɨɩɚɫɧɨɫɬɢ ɩɨɪɚɠɟɧɢɹ ɬɨɤɨɦ; 

- ɩɨɧɢɠɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ ɞɨ ɛɟɡɨɩɚɫɧɨɝɨ ɞɥɹ ɠɢɡɧɢ ɱɟɥɨɜɟɤɚ (12 ȼ). 

ɂɫɩɨɥɶɡɭɸɬɫɹ ɢɫɤɭɫɫɬɜɟɧɧɵɟ ɜɟɪɬɢɤɚɥɶɧɵɟ ɡɚɡɟɦɥɢɬɟɥɢ. Ⱦɢɚɦɟɬɪ 

ɡɚɡɟɦɥɢɬɟɥɟɣ – 0,08 ɦ. 

Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɡɚɡɟɦɥɢɬɟɥɹɦɢ – 3 ɦ, 

Ɂɚɡɟɦɥɹɸɳɟɟ ɭɫɬɪɨɣɫɬɜɨ – ɤɨɧɬɭɪɧɨɟ. 

Ɋɚɫɱɟɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɡɚɡɟɦɥɹɸɳɢɯ ɭɫɬɪɨɣɫɬɜ ɞɥɹ ɡɞɚɧɢɹ ɧɚɫɨɫɧɨɣ. 

Ƚɪɭɧɬ-ɝɥɢɧɚ, ɭɞɟɥɶɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ – 40,4 10 ; 

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɩɨɜɟɪɯɧɨɫɬɢ ɝɪɭɧɬɚ ɞɨ ɡɚɡɟɦɥɢɬɟɥɹ – 0,8 ɦh = ; 

Ⱦɥɢɧɚ ɡɚɡɟɦɥɢɬɟɥɹ – 3,0 ɦTl = ; 

Ⱦɨɩɭɫɬɢɦɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɜɟɪɬɢɤɚɥɶɧɵɯ ɡɚɡɟɦɥɢɬɟɥɟɣ 4 ɈɦȾɈɉR = ; 

Ⱦɢɚɦɟɬɪ ɡɚɡɟɦɥɢɬɟɥɹ – 0,08 ɦd = . 

Ɋɚɫɱɟɬɧɨɟ ɭɞɟɥɶɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɪɭɧɬɚ: 

 

kpp mɪаɫч =
,  (29) 

 

ɝɞɟ ɪаɫчp  – ɩɪɢɛɥɢɠɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɭɞɟɥɶɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɝɪɭɧɬɚ,Ɉɦ ɫɦ ; 

k – ɤɥɢɦɚɬɢɱɟɫɤɢɣ ɤɨɷɮɮɢɰɢɟɧɬ. 

 

400 1,8 720 Ɉɦ ɦɪаɫчp =  =  . 

 

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɩɨɜɟɪɯɧɨɫɬɢ ɡɟɦɥɢ ɞɨ ɫɟɪɟɞɢɧɵ ɞɥɢɧɵ ɜɟɪɬɢɤɚɥɶɧɨɝɨ 

ɡɚɡɟɦɥɢɬɟɥɹ: 
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2
Tlht += ,  (30) 

 

ɝɞɟ h – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɩɨɜɟɪɯɧɨɫɬɢ ɡɟɦɥɢ ɞɨ ɫɟɪɟɞɢɧɵ ɡɚɡɟɦɥɢɬɟɥɹ, ɦ; 

 

3
0,8 2,3 ɦ

2
t = + = . 

 

Ɉɩɪɟɞɟɥɟɧɢɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɨɦɭ ɬɨɤɭ ɨɞɢɧɨɱɧɨɝɨ 

ɡɚɡɟɦɥɢɬɟɥɹ: 

 

2 1 4
0,366 lg lg

2 4
ɢɡɦ T T

T
T T

p l t l
R

l d t l

 +
=  + − 

, (31) 

 

720 2 3 1 4 2,3 3
0,366 lg lg 177,5 Ɉɦ

3 0,08 2 4 2,3 3TR
  + =  + =  − 

. 

 

Ɉɩɪɟɞɟɥɟɧɢɟ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɱɢɫɥɚ ɡɚɡɟɦɥɢɬɟɥɟɣ: 

 

ɞ

T
ЭɌ R

R
n = , (32) 

 

ɝɞɟ TR  – ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɨɦɭ ɬɨɤɭ ɨɞɢɧɨɱɧɨɝɨ ɡɚɡɟɦɥɢɬɟɥɹ, Ɉɦ; 

 ɞR  – ɞɨɩɭɫɬɢɦɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɜɟɪɬɢɤɚɥɶɧɵɯ ɡɚɡɟɦɥɢɬɟɥɟɣ, Ɉɦ; 

 

177,5
44,3 44 ɲɬɭɤ

4ЭɌn = = = . 

 

ɑɢɫɥɨ ɜɟɪɬɢɤɚɥɶɧɵɯ ɡɚɡɟɦɥɢɬɟɥɟɣ ɫ ɭɱɟɬɨɦ ɤɨɷɮɮɢɰɢɟɧɬɨɜ 

ɷɤɪɚɧɢɪɨɜɚɧɢɹ: 
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ЭКɊɞ

T

nR

R
n


= , (33) 

 

ɝɞɟ ЭКɊn  – ɤɨɷɮɮɢɰɢɟɧɬ ɷɤɪɚɧɢɪɨɜɚɧɢɹ ( 0,41ЭКɊn = ) 

 

1082,108
41,04

5,177
==


=n . 

 

Ɋɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɜɟɪɬɢɤɚɥɶɧɵɯ ɡɚɡɟɦɥɢɬɟɥɟɣ ɫ ɭɱɟɬɨɦ 

ɤɨɷɮɮɢɰɢɟɧɬɚ ɷɤɪɚɧɢɪɨɜɚɧɢɹ: 

 

T
ɊȺɋЧ

ЭɌ

R
R

n n
=


, (34) 

 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɜɟɪɬɢɤɚɥɶɧɵɯ ɡɚɡɟɦɥɢɬɟɥɟɣ ɫ 

ɭɱɟɬɨɦ ɤɨɷɮɮɢɰɢɟɧɬɚ ɷɤɪɚɧɢɪɨɜɚɧɢɹ ɩɨɫɱɢɬɚɟɦ ɩɨ ɮɨɪɦɭɥɟ (34): 

 

177,5
4,01 Ɉɦ

108 44ɊȺɋЧR = =


. 

 

Ⱦɥɢɧɚ ɫɨɟɞɢɧɢɬɟɥɶɧɨɣ ɩɨɥɨɫɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (35): 

 

1,05 ( 1)ɋɉL L n=   − ,  (35) 

 

1,05 3 (108 1) 337 ɦɋɉL =   − = . 

 

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɪɚɫɬɟɤɚɧɢɸ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɬɨɤɚ ɫɨɟɞɢɧɢɬɟɥɶɧɨɣ ɩɨɥɨɫɵ 

ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (36): 
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bh

L

L

p
R ɋɉ

ɋɉ

ɊȺɋЧ
Ɍ 

=
2

lg366,0 ,  (36) 

 

2720 2 337
0,366 lg 5,4 Ɉɦ

337 0,8 0,08ɌR


=  =


. 

 

Ɋɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɫɨɟɞɢɧɢɬɟɥɶɧɨɣ ɩɨɥɨɫɵ ɫ ɭɱɟɬɨɦ ɤɨɷɮɮɢɰɢɟɧɬɚ 

ɷɤɪɚɧɢɪɨɜɚɧɢɹ: 

 

ɋɉЭɋɉ

ɋɉ
ɋɉɊȺɋЧ nn

R
R

.
. 

= , (37) 

 

ɉɨɞɫɬɚɜɢɦ ɡɧɚɱɟɧɢɹ ɢ ɩɨɫɱɢɬɚɟɦ ɩɨ ɮɨɪɦɭɥɟ (37) ɪɚɫɱɟɬɧɨɟ 

ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɫɨɟɞɢɧɢɬɟɥɶɧɨɣ ɩɨɥɨɫɵ ɫ ɭɱɟɬɨɦ ɤɨɷɮɮɢɰɢɟɧɬɚ ɷɤɪɚɧɢɪɨɜɚɧɢɹ. 

 

.

5,4
23,3 Ɉɦ

0,22 1ɊȺɋЧ ɋɉR = =


. 

 

Ɉɛɳɟɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɡɚɡɟɦɥɹɸɳɟɝɨ ɭɫɬɪɨɣɫɬɜɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ (38): 

 

ɋɉɊȺɋЧɌɊȺɋЧ

ɈȻЩ

RR

R

..

11
1

+
= , (38) 

 

1
3,57 Ɉɦ

1 1
4,01 23,3

ɈȻЩR = =
+

. 

 

Ɋɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ 3,57 ɈɦɊȺɋЧR =  ɧɟ ɩɪɟɜɵɲɚɟɬ ɞɨɩɭɫɬɢɦɨɟ 

4 ɈɦȾɈɉR = , ɫ ɱɢɫɥɨɦ ɜɟɪɬɢɤɚɥɶɧɵɯ ɡɚɡɟɦɥɢɬɟɥɟɣ 108=n , ɨɛɟɫɩɟɱɢɜɚɟɬ 
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ɡɚɳɢɬɭ ɪɚɛɨɱɟɝɨ ɩɟɪɫɨɧɚɥɚ ɚɩɩɚɪɚɬɧɨɝɨ ɰɟɯɚ ɨɬ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɬɨɤɚ. 

Ɂɚɡɟɦɥɹɸɳɟɟ ɭɫɬɪɨɣɫɬɜɨ – ɤɨɧɬɭɪɧɨɟ. 

 

10.5 Ɉɛɟɫɩɟɱɟɧɢɟ ɜɡɪɵɜɨɩɨɠɚɪɧɨɣ ɢ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ 

 

Ɇɚɝɢɫɬɪɚɥɶɧɚɹ ɧɚɫɨɫɧɚɹ ɨɬɧɨɫɢɬɫɹ ɤ ɤɚɬɟɝɨɪɢɢ Ⱥ ɩɨɠɚɪɨɜɡɪɵɜɨɨɩɚɫɧɚɹ, 

ɬɚɤ ɤɚɤ ɜ ɧɟɣ ɭɫɬɚɧɨɜɥɟɧɵ ɧɚɫɨɫɵ, ɩɟɪɟɤɚɱɢɜɚɸɳɢɟ ɥɟɝɤɨɜɨɫɩɥɚɦɟɧɹɸɳɚɹɫɹ 

ɠɢɞɤɨɫɬɶ ɫ ɬɟɦɩɟɪɚɬɭɪɨɣ ɜɫɩɵɲɤɢ ɨɬ +18 ɞɨ + 40 °ɋ.  

ȼɡɪɵɜɨɩɨɠɚɪɧɚɹ ɢ ɩɨɠɚɪɧɚɹ ɨɩɚɫɧɨɫɬɶ, ɫɚɧɢɬɚɪɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɨɦɟɳɟɧɢɣ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 13. 

 

Ɍɚɛɥɢɰɚ 14 – ȼɡɪɵɜɨɩɨɠɚɪɧɚɹ ɢ ɩɨɠɚɪɧɚɹ ɨɩɚɫɧɨɫɬɶ, ɫɚɧɢɬɚɪɧɚɹ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɨɦɟɳɟɧɢɣ 

ɇɚɫɨɫɧɵɟ 

ɫɬɚɧɰɢɢ ɩɨ 

ɩɟɪɟɤɚɱɤɟ 

ɧɟɮɬɢ: 

Ʉɚɬɟɝɨɪɢɢ ɩɨɦɟɳɟɧɢɣ 

ɢ ɧɚɪɭɠɧɵɯ 

ɭɫɬɚɧɨɜɨɤ ɩɨ 

ɜɡɪɵɜɨɩɨɠɚɪɧɨɣ 

ɨɩɚɫɧɨɫɬɢ 

Ʉɥɚɫɫ 

ɜɡɪɵɜɨ-

ɩɨɠɚɪɨ-

ɨɩɚɫɧɵɯ ɡɨɧ  

Ʉɚɬɟɝɨɪɢɹ ɢ 

ɝɪɭɩɩɚ 

ɜɡɪɵɜɨ-

ɩɨɠɚɪɨ-

ɨɩɚɫɧɨɣ 

ɫɦɟɫɢ 

Ƚɪɭɩɩɚ 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 

ɩɪɨɰɟɫɫɨɜ ɩɨ 

ɫɚɧɢɬɚɪɧɨɣ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ 

Ɂɚɤɪɵɬɨɟ 

ɢɫɩɨɥɧɟɧɢɟ 
Ⱥ ȼ-IȺ IIȺ-ɌɁ 1ɛ, 3ɛ 

Ɉɬɤɪɵɬɨɟ 

ɢɫɩɨɥɧɟɧɢɟ  
Ⱥɇ ȼ-IȽ IIȺ-ɌɁ 1ɛ, 3ɛ 

 

ɗɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ ɦɚɝɢɫɬɪɚɥɶɧɨɣ ɧɚɫɨɫɧɨɣ ɹɜɥɹɟɬɫɹ ɨɫɨɛɨ 

ɜɡɪɵɜɨɛɟɡɨɩɚɫɧɵɦ, ɭɪɨɜɟɧɶ ɜɡɪɵɜɨɡɚɳɢɬɵ ɜ ɦɚɪɤɢɪɨɜɤɟ ɨɛɨɡɧɚɱɚɟɬɫɹ ɰɢɮɪɨɣ 

0. Ƚɪɭɩɩɵ ɜɡɪɵɜɨɡɚɳɢɳɟɧɧɨɝɨ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɩɨ ɨɛɥɚɫɬɢ ɟɝɨ 

ɩɪɢɦɟɧɟɧɢɹ ɫɨɨɬɜɟɬɫɬɜɭɸɬ II. Ɂɧɚɤ ɩɨɞɝɪɭɩɩɵ IIȺ, ɬɚɤ ɤɚɤ ɨɛɨɪɭɞɨɜɚɧɢɟ 

ɪɚɛɨɬɚɟɬ ɜ ɡɨɧɟ ɜɡɪɵɜɨɨɩɚɫɧɨɣ ɫɦɟɫɢ. Ɍɟɦɩɟɪɚɬɭɪɚ ɧɚɝɪɟɜɚ ɨɛɦɨɬɤɢ 

ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ ɧɟ ɞɨɥɠɧɚ ɩɪɟɜɵɲɚɬɶ 70 °ɋ, ɡɧɚɤ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɤɥɚɫɫɚ Ɍ6. 

Ⱦɥɹ ɩɨɞɤɥɸɱɟɧɢɹ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ ɞɨɥɠɧɚ ɛɵɬɶ ɢɫɤɪɨɛɟɡɨɩɚɫɧɚɹ 
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ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɰɟɩɶ, ɩɨɷɬɨɦɭ ɩɪɢɦɟɧɹɟɬɫɹ ɜɢɞ ɜɡɪɵɜɨɡɚɳɢɬɵ i. ɋɬɟɩɟɧɶ 

ɜɡɪɵɜɨɡɚɳɢɬɵ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ 0ExiIIȺT6. [31].  

Ɉɛɨɪɭɞɨɜɚɧɢɟ ɦɚɝɢɫɬɪɚɥɶɧɨɣ ɧɚɫɨɫɧɨɣ ɨɫɧɚɳɟɧɨ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ 

ɭɫɬɚɧɨɜɤɨɣ ɩɨɠɚɪɨɬɭɲɟɧɢɹ, ɤɨɬɨɪɚɹ ɩɪɢɜɨɞɢɬ ɜ ɞɟɣɫɬɜɢɟ ɩɟɧɨɝɟɧɟɪɚɬɨɪɵ Ƚɉɋ 

– 2000. ɉɟɧɨɝɟɧɟɪɚɬɨɪɵ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɢɡ ɜɨɞɧɨɝɨ ɪɚɫɬɜɨɪɚ 

ɩɟɧɨɨɛɪɚɡɨɜɚɬɟɥɹ ɜɨɡɞɭɲɧɨ-ɦɟɯɚɧɢɱɟɫɤɨɣ ɩɟɧɵ ɢ ɩɨɞɚɱɢ ɟё ɤ ɦɟɫɬɭ 

ɜɨɡɝɨɪɚɧɢɹ ɜɨ ɜɪɟɦɹ ɩɨɠɚɪɨɬɭɲɟɧɢɹ [32].  

ɉɨɠɚɪɵ ɝɨɪɸɱɢɯ ɠɢɞɤɨɫɬɟɣ ɨɬɧɨɫɹɬɫɹ ɤ ɤɥɚɫɫɭ ɩɨɠɚɪɚ ȼ, ɩɨɷɬɨɦɭ 

ɦɚɝɢɫɬɪɚɥɶɧɚɹ ɧɚɫɨɫɧɚɹ ɞɨɥɠɧɚ ɛɵɬɶ ɨɫɧɚɳɟɧɚ 2 ɩɟɪɟɞɜɢɠɧɵɦ ɨɝɧɟɬɭɲɢɬɟɥɟɦ 

Ɉɉ – 50, ɜɦɟɫɬɢɦɨɫɬɶɸ 50 ɥ [33].  

ɉɨɠɚɪɵ ɜ ɧɚɫɨɫɧɨɦ ɰɟɯɟ ɹɜɥɹɸɬɫɹ, ɤɚɤ ɩɪɚɜɢɥɨ, ɫɥɟɞɫɬɜɢɟɦ ɚɜɚɪɢɣ, 

ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɩɪɨɢɡɨɣɬɢ ɩɨ ɪɚɡɥɢɱɧɵɦ ɩɪɢɱɢɧɚɦ, ɬɚɤɢɦ ɤɚɤ ɤɨɪɪɨɡɢɨɧɧɵɟ 

ɩɨɜɪɟɠɞɟɧɢɹ, ɞɟɮɟɤɬɵ ɬɪɭɛ ɢ ɫɜɚɪɧɵɯ ɲɜɨɜ, ɧɚɪɭɲɟɧɢɟ ɩɪɚɜɢɥ ɷɤɫɩɥɭɚɬɚɰɢɢ, 

ɜɧɟɲɧɢɟ ɜɨɡɞɟɣɫɬɜɢɹ ɢ ɞɪ.  

Ɍɚɤ ɠɟ ɩɪɢɱɢɧɚɦɢ ɩɨɠɚɪɨɜ ɦɨɝɭɬ ɛɵɬɶ ɧɟɫɨɛɥɸɞɟɧɢɟ ɩɪɚɜɢɥ ɩɨɠɚɪɧɨɣ 

ɛɟɡɨɩɚɫɧɨɫɬɢ, ɤɭɪɟɧɢɟ ɜ ɧɟɩɨɥɨɠɟɧɧɨɦ ɦɟɫɬɟ. 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɝɨɪɸɱɢɯ ɜɟɳɟɫɬɜ ɢɫɩɨɥɶɡɭɟɦɵɯ ɜ ɦɚɝɢɫɬɪɚɥɶɧɨɣ 

ɧɚɫɨɫɧɨɣ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 14. 

 

Ɍɚɛɥɢɰɚ 14 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɝɨɪɸɱɢɯ ɜɟɳɟɫɬɜ 

ȼɟɳɟɫɬɜɨ 
ɉȾɄ, 

ɦɝ/ɦ3 

Ʉɥɚɫɫ 

ɨɩɚɫɧɨɫɬɢ 

Ɍɟɦɩɟɪɚɬɭɪɚ 

ɜɫɩɵɲɤɢ, °ɋ 

Ɍɟɦɩɟɪɚɬɭɪɚ 

ɫɚɦɨɜɨɫɩɥɚɦɟɧɟɧɢɹ, °ɋ 
Ƚɨɪɸɱɟɫɬɶ 

ɇɟɮɬɶ 300 III  18 – 40 Ȼɨɥɟɟ 250 Ʌȼɀ 

Ɇɚɫɥɨ 

ɬɭɪɛɢɧɧɨɟ 
300 IV  186 Ȼɨɥɟɟ 840 Ƚɀ 

 

ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɩɨɦɟɳɟɧɢɹ ɨɛɹɡɚɬɟɥɶɧɨ ɞɨɥɠɧɵ ɛɵɬɶ ɨɛɟɫɩɟɱɟɧɵ 

ɫɢɫɬɟɦɚɦɢ ɨɯɪɚɧɧɨ-ɩɨɠɚɪɧɨɣ ɫɢɝɧɚɥɢɡɚɰɢɢ. 

ȼ ɫɥɭɱɚɟ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɨɱɚɝɚ ɝɨɪɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɨɪɝɚɧɢɡɨɜɚɬɶ ɟɝɨ 

ɥɨɤɚɥɢɡɚɰɢɸ ɢ ɬɭɲɟɧɢɟ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɟɪɜɢɱɧɵɯ ɫɪɟɞɫɬɜ ɩɨɠɚɪɨɬɭɲɟɧɢɹ.  
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ȼ ɦɚɝɢɫɬɪɚɥɶɧɨɣ ɧɚɫɨɫɧɨɣ ɞɨɥɠɧɵ ɧɚɯɨɞɢɬɶɫɹ 2 ɹɳɢɤɚ ɫ ɩɟɫɤɨɦ 

ɭɤɨɦɩɥɟɤɬɨɜɚɧɧɵɟ ɜɟɞɪɨɦ, ɫɨɜɤɨɜɨɣ ɥɨɩɚɬɨɣ, ɥɨɦɨɦ, ɚ ɬɚɤɠɟ 2 

ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɦɢ ɩɨɥɨɬɧɚɦɢ.  

 

10.6 Ɉɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜ ɚɜɚɪɢɣɧɵɯ ɢ ɱɪɟɡɜɵɱɚɣɧɵɯ 
ɫɢɬɭɚɰɢɹɯ 

 

 ɇɚ ɧɟɮɬɟɩɟɪɟɤɚɱɢɜɚɸɳɟɣ ɫɬɚɧɰɢɢ ɫɥɭɱɚɸɬɫɹ ɚɜɚɪɢɣɧɵɟ ɢ ɱɪɟɡɜɵɱɚɣɧɵɟ 

ɫɢɬɭɚɰɢɢ ɬɚɤɢɟ ɤɚɤ ɨɬɤɚɡɵ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɨɲɢɛɨɱɧɵɟ ɞɟɣɫɬɜɢɹ ɩɟɪɫɨɧɚɥɚ, ɚ 

ɬɚɤɠɟ ɜɧɟɲɧɢɟ ɜɨɡɞɟɣɫɬɜɢɹ ɩɪɢɪɨɞɧɨɝɨ ɢ ɬɟɯɧɨɝɟɧɧɨɝɨ ɯɚɪɚɤɬɟɪɚ. 

ȼ ɬɚɛɥɢɰɟ 15 ɩɪɟɞɫɬɚɜɥɟɧɵ ɜɨɡɦɨɠɧɵɟ ɚɜɚɪɢɣɧɵɟ ɫɢɬɭɚɰɢɢ ɢ ɪɟɲɟɧɢɹ 

ɩɨ ɢɯ ɭɫɬɪɚɧɟɧɢɸ. 

 

Ɍɚɛɥɢɰɚ 15 – ȼɨɡɦɨɠɧɵɟ ɚɜɚɪɢɣɧɵɟ ɫɢɬɭɚɰɢɢ ɢ ɪɟɲɟɧɢɹ ɩɨ ɢɯ ɭɫɬɪɚɧɟɧɢɸ 

Ƚɪɭɩɩɵ ɚɜɚɪɢɣɧɵɯ ɫɢɬɭɚɰɢɣ Ɋɟɲɟɧɢɹ ɩɨ ɭɫɬɪɚɧɟɧɢɸ ɚɜɚɪɢɣɧɵɯ ɫɢɬɭɚɰɢɣ 

Ɉɬɤɚɡɵ (ɧɟɩɨɥɚɞɤɢ) ɨɛɨɪɭɞɨɜɚɧɢɹ 

– ɜɵɩɨɥɧɟɧɢɟ ɩɥɚɧɚ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ; 

- ɛɟɫɩɟɪɟɛɨɣɧɨɟ ɫɧɚɛɠɟɧɢɟ ɷɧɟɪɝɨɪɟɫɭɪɫɚɦɢ 

(ɷɥɟɤɬɪɨɷɧɟɪɝɢɹ, ɬɨɩɥɢɜɨ ɢ ɬ.ɞ). 

Ɉɲɢɛɨɱɧɵɟ ɞɟɣɫɬɜɢɹ ɩɟɪɫɨɧɚɥɚ ɉɨɜɵɜɲɢɟ ɤɜɚɥɢɮɢɤɚɰɢɢ ɩɟɪɫɨɧɚɥɚ. 

ȼɧɟɲɧɢɟ ɜɨɡɞɟɣɫɬɜɢɹ ɩɪɢɪɨɞɧɨɝɨ 

ɢ ɬɟɯɧɨɝɟɧɧɨɝɨ ɯɚɪɚɤɬɟɪɚ 

- ɤɪɭɝɥɨɫɭɬɨɱɧɚɹ ɨɯɪɚɧɚ ɨɛɴɟɤɬɚ; 

- ɭɫɬɚɧɨɜɤɚ ɫɢɫɬɟɦɵ ɦɨɥɧɢɟɡɚɳɢɬɵ ɢ ɡɚɡɟɦɥɟɧɢɹ; - 

ɩɨɞɞɟɪɠɚɧɢɟ ɬɟɪɪɢɬɨɪɢɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 

ɤɨɪɩɨɪɚɬɢɜɧɵɦ ɫɬɚɧɞɚɪɬɨɦ (ɭɛɨɪɤɚ ɫɧɟɝɚ, ɤɨɲɟɧɢɟ 

ɬɪɚɜɵ, ɭɛɨɪɤɚ ɬɟɪɪɢɬɨɪɢɢ ). 

 

Ʉ ɨɫɧɨɜɧɵɦ ɩɨɪɚɠɚɸɳɢɦ ɮɚɤɬɨɪɚɦ ɨɬɧɨɫɹɬɫɹ ɚɜɚɪɢɢ ɜ ɬɪɭɛɨɩɪɨɜɨɞɧɨɣ 

ɫɢɫɬɟɦɟ ɨɛɴɟɤɬɚ. ɉɪɢ ɚɜɚɪɢɢ ɜ ɬɪɭɛɨɩɪɨɜɨɞɧɨɣ ɫɢɫɬɟɦɟ ɩɪɨɢɫɯɨɞɢɬ ɩɪɨɥɢɜ 

ɧɟɮɬɢ, ɜ ɫɥɟɞɫɬɜɢɢ ɱɟɝɨ ɪɚɛɨɬɧɢɤɢ ɦɨɝɭɬ ɩɨɥɭɱɢɬ ɨɫɬɪɵɟ ɢ ɯɪɨɧɢɱɟɫɤɢɟ 

ɨɬɪɚɜɥɟɧɢɹ, ɚ ɬɚɤɠɟ ɩɨɪɚɠɟɧɢɹ ɤɨɠɧɵɯ ɩɨɤɪɨɜɨɜ. ɉɨɠɚɪ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ 

ɨɠɨɝɚɦ ɪɚɡɥɢɱɧɵɯ ɫɬɟɩɟɧɟɣ ɢɥɢ ɥɟɬɚɥɶɧɨɦɭ ɢɫɯɨɞɭ. ɉɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ 
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ɩɨɠɚɪɚ ɜ ɚɬɦɨɫɮɟɪɭ ɜɵɛɪɚɫɵɜɚɟɬɫɹ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɩɪɨɞɭɤɬɨɜ ɝɨɪɟɧɢɹ, 

ɱɬɨ ɧɟɝɚɬɢɜɧɨ ɫɤɚɡɵɜɚɟɬɫɹ ɧɚ ɷɤɨɥɨɝɢɢ. 

ɉɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɦɚɝɢɫɬɪɚɥɶɧɨɝɨ ɧɚɫɨɫɧɨɝɨ ɚɝɪɟɝɚɬɚ ɦɨɝɭɬ ɩɪɨɢɡɨɣɬɢ 

ɫɥɟɞɭɸɳɢɟ ɱɪɟɡɜɵɱɚɣɧɵɟ ɫɢɬɭɚɰɢɢ: ɩɨɠɚɪ, ɜɡɪɵɜ, ɪɚɡɝɟɪɦɟɬɢɡɚɰɢɹ ɩɨ 

ɫɨɟɞɢɧɟɧɢɸ ɤɪɵɲɤɚ – ɤɨɪɩɭɫ, ɭɬɟɱɤɚ ɩɨ ɬɨɪɰɟɜɵɦ ɭɩɥɨɬɧɟɧɢɹɦ ɫ ɚɜɚɪɢɣɧɵɦ 

ɜɵɛɪɨɫɨɦ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɜ ɦɚɝɢɫɬɪɚɥɶɧɭɸ ɧɚɫɨɫɧɭɸ. 

ɇɚɫɨɫɧɵɣ ɰɟɯ ɨɬɧɨɫɢɬɫɹ ɤɨ ɜɬɨɪɨɣ ɤɚɬɟɝɨɪɢɢ ɨɛɴɟɤɬɨɜ ɩɨ ɝɪɚɠɞɚɧɫɤɨɣ 

ɨɛɨɪɨɧɟ [34]. 

ɉɟɪɟɤɚɱɢɜɚɧɢɟ ɧɟɮɬɢ ɩɨ Ɇɇ ɹɜɥɹɟɬɫɹ ɧɟɩɪɟɪɵɜɧɵɦ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ 

ɩɪɨɰɟɫɫɨɦ. ɋɪɟɞɧɹɹ ɱɢɫɥɟɧɧɨɫɬɶ ɫɦɟɧɵ ɫɨɫɬɚɜɥɹɟɬ 50 ɱɟɥɨɜɟɤ, ɧɚɢɛɨɥɶɲɚɹ 

ɱɢɫɥɟɧɧɨɫɬɶ ɫɦɟɧɵ ɫɨɫɬɚɜɥɹɟɬ 100 ɱɟɥɨɜɟɤ. ɉɟɪɫɨɧɚɥ ɫɬɚɧɰɢɢ ɩɨɥɧɨɫɬɶɸ 

ɨɛɟɫɩɟɱɟɧ ɢɧɞɢɜɢɞɭɚɥɶɧɵɦɢ ɢ ɦɟɞɢɰɢɧɫɤɢɦɢ ɫɪɟɞɫɬɜɚɦɢ ɡɚɳɢɬɵ. 

ɇɚ ɬɟɪɪɢɬɨɪɢɢ ɢɦɟɟɬɫɹ ɩɪɨɬɢɜɨɪɚɞɢɚɰɢɨɧɧɨɟ ɭɤɪɵɬɢɟ (ɉɊɍ) ɨɫɧɚɳɟɧɧɚɹ 

ɫɢɫɬɟɦɨɣ ɠɢɡɧɟɨɛɟɫɩɟɱɟɧɢɹ ɢ ɫɪɟɞɫɬɜɚɦɢ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɡɚɳɢɬɵ. 

ɉɪɨɬɢɜɨɪɚɞɢɚɰɢɨɧɧɵɟ ɭɤɪɵɬɢɹ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɡɚɳɢɬɵ ɥɸɞɟɣ ɨɬ ɜɧɟɲɧɟɝɨ 

ɢɨɧɢɡɢɪɭɸɳɟɝɨ ɢɡɥɭɱɟɧɢɹ ɩɪɢ ɪɚɞɢɨɚɤɬɢɜɧɨɦ ɡɚɪɚɠɟɧɢɢ (ɡɚɝɪɹɡɧɟɧɢɢ) 

ɦɟɫɬɧɨɫɬɢ ɢ ɩɨɩɚɞɚɧɢɹ ɪɚɞɢɨɚɤɬɢɜɧɨɣ ɩɵɥɢ ɜ ɨɪɝɚɧɵ ɞɵɯɚɧɢɹ, ɧɚ ɤɨɠɭ ɢ 

ɨɞɟɠɞɭ, ɚ ɬɚɤɠɟ ɨɬ ɫɜɟɬɨɜɨɝɨ ɢɡɥɭɱɟɧɢɹ. Ʉɪɨɦɟ ɬɨɝɨ, ɩɪɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ 

ɩɪɨɱɧɨɫɬɢ ɤɨɧɫɬɪɭɤɰɢɣ ɉɊɍ ɦɨɝɭɬ ɱɚɫɬɢɱɧɨ ɡɚɳɢɳɚɬɶ ɥɸɞɟɣ ɨɬ ɜɨɡɞɟɣɫɬɜɢɹ 

ɭɞɚɪɧɨɣ ɜɨɥɧɵ, ɫɬɟɤɨɥ, ɨɛɥɨɦɤɨɜ ɪɚɡɪɭɲɚɸɳɢɯɫɹ ɡɞɚɧɢɣ, ɚ ɬɚɤɠɟ ɨɬ 

ɩɨɩɚɞɚɧɢɹ ɧɚ ɤɨɠɭ ɢ ɨɞɟɠɞɭ ɤɚɩɟɥɶ ɨɬɪɚɜɥɹɸɳɢɯ ɜɟɳɟɫɬɜ ɢ ɚɷɪɨɡɨɥɟɣ 

ɛɚɤɬɟɪɢɚɥɶɧɵɯ ɫɪɟɞɫɬɜ. 

ȼɫɟ ɡɞɚɧɢɹ ɜɵɩɨɥɧɟɧɵ ɜ ɨɞɧɨɷɬɚɠɧɨɦ ɢɫɩɨɥɧɟɧɢɢ, ɩɚɧɟɥɶɧɨɣ 

ɛɵɫɬɪɨɜɨɡɜɨɞɢɦɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɢɡ ɫɬɚɥɶɧɨɝɨ ɥɢɫɬɚ ɢ ɩɨɥɢɭɪɟɬɚɧɨɜɵɦ 

ɭɬɟɩɥɢɬɟɥɟɦ ɫ ɬɨɥɳɢɧɨɣ 150 ɦɦ, ɜɵɞɟɪɠɢɜɚɸɳɟɣ ɞɟɣɫɬɜɢɟ ɩɥɚɦɟɧɢ ɧɚ 

ɩɪɨɬɹɠɟɧɢɢ 45 ɦɢɧɭɬ (ɫɬɟɩɟɧɶ ɨɝɧɟɫɬɨɣɤɨɫɬɢ III). 

Ɍɟɪɪɢɬɨɪɢɹ ɅɉȾɋ ɢɦɟɟɬ ɪɟɡɟɪɜɭɚɪɵ ɞɥɹ ɯɪɚɧɟɧɢɹ ɜɡɪɵɜɨɨɩɚɫɧɵɯ ɢ 

ɩɨɠɚɪɨɨɩɚɫɧɵɯ ɜɟɳɟɫɬɜ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɜɵɡɜɚɬɶ ɜɡɪɵɜ (ɩɟɪɜɢɱɧɵɣ 

ɩɨɪɚɠɚɸɳɢɣ ɮɚɤɬɨɪ), ɩɪɢɜɨɞɹɳɢɣ ɤ ɨɛɪɚɡɨɜɚɧɢɸ ɩɨɠɚɪɚ (ɜɬɨɪɢɱɧɵɣ 

ɩɨɪɚɠɚɸɳɢɣ ɮɚɤɬɨɪ).  
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ɇɟɮɬɟɩɟɪɟɤɚɱɢɜɚɸɳɚɹ ɧɚɫɨɫɧɚɹ ɞɨɥɠɧɚ ɛɵɬɶ ɨɛɨɪɭɞɨɜɚɧɚ ɬɟɥɟɮɨɧɧɨɣ 

ɫɜɹɡɶɸ, ɫɜɟɬɨɜɨɣ ɢ ɡɜɭɤɨɜɨɣ ɫɢɝɧɚɥɢɡɚɰɢɟɣ. Ɍɟɥɟɮɨɧɧɵɟ ɚɩɩɚɪɚɬɵ ɜɵɩɨɥɧɟɧɵ 

ɜɨ ɜɡɪɵɜɨɡɚɳɢɳɟɧɧɨɦ ɢɫɩɨɥɧɟɧɢɢ. 

Ⱦɥɹ ɩɨɜɵɲɟɧɢɹ ɭɫɬɨɣɱɢɜɨɫɬɢ ɨɛɴɟɤɬɚ ɢ ɡɚɳɢɬɵ ɪɚɛɨɬɧɢɤɨɜ ɩɪɢ 

ɜɨɡɦɨɠɧɵɯ ɑɋ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɭɫɬɚɧɨɜɢɬɶ ɚɜɬɨɧɨɦɧɵɣ ɷɥɟɤɬɪɨɝɟɧɟɪɚɬɨɪ, 

ɜɵɲɤɢ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɫɨɬɨɜɨɣ ɫɜɹɡɢ, ɟɦɤɨɫɬɶ ɞɥɹ ɱɢɫɬɨɣ ɜɨɞɵ, ɬɟɩɥɨɜɨɣ 

ɤɨɬɟɥ.  

 

10.7 ɗɤɨɥɨɝɢɱɧɨɫɬɶ ɩɪɨɟɤɬɚ 

 

Ɋɨɫɬ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ, ɷɧɟɪɝɟɬɢɤɢ, ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ, ɭɜɟɥɢɱɟɧɢɟ 

ɱɢɫɥɟɧɧɨɫɬɢ ɧɚɫɟɥɟɧɢɹ, ɯɢɦɢɡɚɰɢɹ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ – ɜɫɟ 

ɷɬɨ ɨɤɚɡɵɜɚɟɬ ɡɧɚɱɢɬɟɥɶɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɢ, ɜ ɱɚɫɬɧɨɫɬɢ, 

ɧɚ ɫɨɫɬɨɹɧɢɟ ɚɬɦɨɫɮɟɪɵ, ɜɨɞɨɟɦɨɜ, ɩɨɱɜ. 

ȼɵɛɪɨɫɵ ɜ ɚɬɦɨɫɮɟɪɭ ɝɚɡɨɨɛɪɚɡɧɵɯ ɜɟɳɟɫɬɜ ɩɪɢ ɩɟɪɟɤɚɱɤɟ ɧɟɮɬɢ ɜɵɲɟ 

ɝɢɝɢɟɧɢɱɟɫɤɨɝɨ ɧɨɪɦɚɬɢɜɚ ɉȾɄ ɜɵɛɪɚɫɵɜɚɸɬɫɹ ɫ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɨɱɢɫɬɤɨɣ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɚɡɪɟɲɟɧɢɟɦ Ɇɢɧɩɪɢɪɨɞɵ ɊɎ.  

ȼɫɟ ɛɵɬɨɜɵɟ ɨɬɯɨɞɵ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɫɨɛɢɪɚɸɬɫɹ ɜ ɫɩɟɰɢɚɥɶɧɨ 

ɨɬɜɟɞёɧɧɵɯ ɦɟɫɬɚɯ, ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɭɱɚɫɬɤɚ, ɞɚɥɟɟ ɩɨ ɫɨɫɬɚɜɥɟɧɧɨɦɭ 

ɪɚɫɩɢɫɚɧɢɸ ɜɵɜɨɡɹɬɫɹ ɧɚ ɫɜɚɥɤɭ.  

ȼɢɞɵ ɬɜɟɪɞɵɯ ɨɬɯɨɞɨɜ: 

- ɦɭɫɨɪ ɨɬ ɛɵɬɨɜɵɯ ɩɨɦɟɳɟɧɢɣ, ɦɭɫɨɪ ɨɬ ɭɛɨɪɤɢ ɬɟɪɪɢɬɨɪɢɢ 

ɩɪɟɞɩɪɢɹɬɢɹ; 

- ɥɨɦ ɱɟɪɧɵɯ ɦɟɬɚɥɥɨɜ, ɨɬɯɨɞɵ ɛɭɦɚɝɢ ɢ ɤɚɪɬɨɧɚ ɭɩɚɤɨɜɨɱɧɨɝɨ 

ɧɟɡɚɝɪɹɡɧɟɧɧɵɟ. 

ɇɚ ɩɪɟɞɩɪɢɹɬɢɢ ɭɫɬɚɧɨɜɥɟɧɵ ɦɟɫɬɚ ɜɪɟɦɟɧɧɨɝɨ ɧɚɤɨɩɥɟɧɢɹ ɨɬɯɨɞɨɜ: 

- ɤɨɧɬɟɣɧɟɪ ɞɥɹ ɫɛɨɪɚ ɦɚɤɭɥɚɬɭɪɵ; 

- ɤɨɧɬɟɣɧɟɪ ɞɥɹ ɫɬɪɭɠɤɢ ɱɟɪɧɵɯ ɦɟɬɚɥɥɨɜ. 
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Ⱦɥɹ ɨɡɟɥɟɧɟɧɢɹ ɩɥɨɳɚɞɨɤ ɭɱɚɫɬɤɚ ɢɫɩɨɥɶɡɭɸɬ ɦɟɫɬɧɵɟ ɜɢɞɵ ɪɚɫɬɟɧɢɣ ɢ 

ɞɪɟɜɟɫɧɵɯ-ɧɚɫɚɠɞɟɧɢɣ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɫɚɧɢɬɚɪɧɨ-ɡɚɳɢɬɧɵɯ, ɞɟɤɨɪɚɬɢɜɧɵɯ 

ɫɜɨɣɫɬɜ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɤ ɜɪɟɞɧɵɦ ɜɟɳɟɫɬɜɚɦ, ɜɵɞɟɥɹɟɦɵɦ ɩɪɟɞɩɪɢɹɬɢɟɦ [26]. 
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ɁȺɄɅɘɑȿɇɂȿ 

 

ȼ ɯɨɞɟ ɜɵɩɨɥɧɟɧɢɹ ɞɢɩɥɨɦɧɨɣ ɪɚɛɨɬɵ ɛɵɥɢ ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɧɵ ɨɫɧɨɜɧɵɟ 

ɩɪɢɱɢɧɵ ɫɧɢɠɟɧɢɹ ɤ.ɩ.ɞ, ɪɚɫɫɦɨɬɪɟɧɵ ɦɟɬɨɞɵ ɩɨɜɵɲɟɧɢɹ ɤ.ɩ.ɞ. ɧɚɫɨɫɧɨɝɨ 

ɚɝɪɟɝɚɬɚ ɢ ɜɵɛɪɚɧ ɦɟɬɨɞ, ɩɨɜɵɲɚɸɳɢɣ ɤ.ɩ.ɞ. ɉɨɞɨɛɪɚɧ ɧɟɨɛɯɨɞɢɦɵɣ 

ɦɚɬɟɪɢɚɥ, ɩɨɞɥɟɠɚɳɢɣ ɧɚɧɟɫɟɧɢɸ ɞɥɹ ɞɚɧɧɨɝɨ ɦɟɬɨɞɚ ɢ ɨɩɢɫɚɧɚ ɬɟɯɧɨɥɨɝɢɹ 

ɧɚɧɟɫɟɧɢɹ ɫɩɟɰɢɚɥɶɧɵɯ ɩɨɥɢɦɟɪɧɵɯ ɦɚɬɟɪɢɚɥɨɜ. 

ɉɨɫɬɚɜɥɟɧɧɚɹ ɰɟɥɶ ɪɚɛɨɬɵ ɛɵɥɚ ɜɵɩɨɥɧɟɧɚ, ɚ ɢɦɟɧɧɨ ɛɵɥɢ ɜɡɹɬɵ 

ɨɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɧɚɫɨɫɧɨɝɨ ɚɝɪɟɝɚɬɚ ɇɆ 10000-210, ɧɚ ɢɯ ɨɫɧɨɜɟ 

ɩɪɨɢɡɜɟɞɟɧ ɪɚɫɱɟɬ ɤ.ɩ.ɞ. ɰɟɧɬɪɨɛɟɠɧɨɝɨ ɧɚɫɨɫɚ, ɨɫɧɨɜɧɵɯ ɩɨɬɟɪɶ ɢ ɩɥɨɳɚɞɢ 

ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ. 

ɉɪɨɜɟɞɟɧɚ ɨɰɟɧɤɚ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ ɢ ɟɝɨ 

ɛɟɡɨɩɚɫɧɨɫɬɢ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ.   

ɋ ɩɨɦɨɳɶɸ ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɪɚɫɱɟɬɨɜ ɛɵɥɨ ɞɨɤɚɡɚɧɨ, ɱɬɨ ɞɚɧɧɵɣ ɦɟɬɨɞ 

ɩɨɜɵɲɟɧɢɹ ɤ.ɩ.ɞ ɦɚɝɢɫɬɪɚɥɶɧɨɝɨ ɧɚɫɨɫɚ ɭɜɟɥɢɱɢɜɚɟɬ ɷɧɟɪɝɨɷɮɮɟɤɬɢɜɧɨɫɬɶ 

ɚɝɪɟɝɚɬɚ ɜ ɫɥɟɞɫɬɜɢɢ ɱɟɝɨ ɜɵɝɨɞɟɧ, ɬɚɤ ɤɚɤ ɫ ɤɚɠɞɵɦ ɝɨɞɨɦ ɷɤɨɧɨɦɢɹ ɫɪɟɞɫɬɜ 

ɛɭɞɟɬ ɫɬɚɛɢɥɶɧɚ. 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɨɰɟɧɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ ɛɵɥɨ ɭɫɬɚɧɨɜɥɟɧɨ, 

ɱɬɨ ɦɚɝɢɫɬɪɚɥɶɧɚɹ ɧɚɫɨɫɧɚɹ ɨɬɧɨɫɢɬɫɹ ɤ ɤɚɬɟɝɨɪɢɢ Ⱥ ɩɨɠɚɪɨɜɡɪɵɜɨɨɩɚɫɧɚɹ. 

ɗɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ ɦɚɝɢɫɬɪɚɥɶɧɨɣ ɧɚɫɨɫɧɨɣ ɹɜɥɹɟɬɫɹ ɨɫɨɛɨ 

ɜɡɪɵɜɨɛɟɡɨɩɚɫɧɵɦ. ɋɬɟɩɟɧɶ ɜɡɪɵɜɨɡɚɳɢɬɵ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɨɛɨɡɧɚɱɚɟɬɫɹ 

0ExiIIȺT6.  
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ɋɉɂɋɈɄ ɋɈɄɊȺɓȿɇɂɃ 

 

ɄɉȾ – Ʉɨɷɮɮɢɰɢɟɧɬ ɩɨɥɟɡɧɨɝɨ ɞɟɣɫɬɜɢɹ; 

ɇɉɋ – ɇɟɮɬɟɩɟɪɟɤɚɱɢɜɚɸɳɚɹ ɫɬɚɧɰɢɹ; 

ɇɆ – ɇɟɮɬɹɧɨɣ ɦɚɝɢɫɬɪɚɥɶɧɵɣ; 

ɍɉɋ – ɍɡɟɥ ɩɨɞɤɥɸɱɟɧɢɹ ɫɬɚɧɰɢɢ; 

Ʉɉɉ ɋɈȾ – Ʉɚɦɟɪɵ ɩɭɫɤɚ ɢ ɩɪɢɟɦɚ ɫɪɟɞɫɬɜ ɨɱɢɫɬɤɢ ɢ ɞɢɚɝɧɨɫɬɢɤɢ; 

ɎȽɍ – Ɏɢɥɶɬɪɵ-ɝɪɹɡɟɭɥɨɜɢɬɟɥɢ; 

ɋɂɄɇ – ɋɢɫɬɟɦɵ ɢɡɦɟɪɟɧɢɣ ɤɨɥɢɱɟɫɬɜɚ ɢ ɩɨɤɚɡɚɬɟɥɟɣ ɤɚɱɟɫɬɜɚ ɧɟɮɬɢ; 

Ɍɉɍ – Ɍɪɭɛɨɩɨɪɲɧɟɜɵɟ ɩɨɜɟɪɨɱɧɵɟ ɭɫɬɚɧɨɜɤɢ; 

ɋɉɉɄ – ɋɛɪɨɫɧɵɟ ɩɪɭɠɢɧɧɵɟ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɟ ɤɥɚɩɚɧɵ; 

ɆɇȺ – Ɇɚɝɢɫɬɪɚɥɶɧɵɟ ɧɚɫɨɫɧɵɟ ɚɝɪɟɝɚɬɵ; 

ɉɇȺ – ɉɨɞɩɨɪɧɵɟ ɧɚɫɨɫɧɵɟ ɚɝɪɟɝɚɬɵ; 

ɇɉȼ – ɇɟɮɬɹɧɨɣ ɩɨɞɩɨɪɧɵɣ ɜɟɪɬɢɤɚɥɶɧɵɣ; 

Ɋȼɋ – Ɋɟɡɟɪɜɭɚɪ ɜɟɪɬɢɤɚɥɶɧɵɣ ɫɬɚɥɶɧɨɣ; 

ɊȼɋɉɄ – Ɋɟɡɟɪɜɭɚɪ ɜɟɪɬɢɤɚɥɶɧɵɣ ɫɬɚɥɶɧɨɣ ɫ ɩɥɚɜɚɸɳɟɣ ɤɪɵɲɟɣ; 

Ɋȼɋɉ – Ɋɟɡɟɪɜɭɚɪ ɜɟɪɬɢɤɚɥɶɧɵɣ ɫɬɚɥɶɧɨɣ ɫ ɩɨɧɬɨɧɨɦ; 

ȺȼɊ – Ⱥɜɬɨɦɚɬɢɱɟɫɤɨɟ ɜɤɥɸɱɟɧɢɟ ɪɟɡɟɪɜɚ; 

ɍɊȾ – ɍɡɟɥ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɞɚɜɥɟɧɢɹ; 

ɅɉȾɋ – Ʌɢɧɟɣɧɚɹ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨ-ɞɢɫɩɟɬɱɟɪɫɤɚɹ ɫɬɚɧɰɢɹ; 

ɉɊɍ – ɩɪɨɬɢɜɨɪɚɞɢɚɰɢɨɧɧɨɟ ɭɤɪɵɬɢɟ; 

ɉȾɄ – ɉɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ; 

ɆɗɄ – Ɇɟɬɢɥɷɬɢɥɤɟɬɨɧ; 
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ɋɉɂɋɈɄ ɂɋɉɈɅɖɁɈȼȺɇɇɕɏ ɂɋɌɈɑɇɂɄɈȼ 

 

1 ɊȾ 153-39.4-113 – 01 ɇɨɪɦɵ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ 

ɦɚɝɢɫɬɪɚɥɶɧɵɯ ɧɟɮɬɟɩɪɨɜɨɞɨɜ 

2 ȽɈɋɌ Ɋ 53675 – 2009 ɇɚɫɨɫɵ ɧɟɮɬɹɧɵɟ ɞɥɹ ɦɚɝɢɫɬɪɚɥɶɧɵɯ 

ɬɪɭɛɨɩɪɨɜɨɞɨɜ. Ɉɛɳɢɟ ɬɪɟɛɨɜɚɧɢɹ. ȼɜɟɞɟɧ ɜɩɟɪɜɵɟ. Ⱦɚɬɚ ɜɜɟɞɟɧɢɹ 01.01.10. – 

Ɇ.: ɋɬɚɧɞɚɪɬɢɧɮɨɪɦ, 2010. – 20 c. 

3 Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɪɟɝɥɚɦɟɧɬ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɩɚɫɧɨɝɨ 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɨɛɴɟɤɬɚ ɊɅɉȾɋ 2019. 

4 ɋɨɨɪɭɠɟɧɢɟ ɢ ɷɤɫɩɥɭɚɬɚɰɢɹ ɧɚɫɨɫɧɵɯ ɢ ɤɨɦɩɪɟɫɫɨɪɧɵɯ ɫɬɚɧɰɢɣ: 

ɭɱɟɛ. ɩɨɫɨɛɢɟ ɞɥɹ ɫɬɭɞɟɧɬɨɜ, ɨɛɭɱɚɸɳɢɯɫɹ ɩɨ ɧɚɩɪɚɜɥɟɧɢɸ ɩɨɞɝɨɬɨɜɤɢ – 

23.03.03 «ɗɤɫɩɥɭɚɬɚɰɢɹ ɬɪɚɧɫɩɨɪɬɧɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɦɚɲɢɧ ɢ ɤɨɦɩɥɟɤɫɨɜ» / 

Ɉ.ɇ. ɉɟɬɪɨɜ, Ⱥ.ɇ. ɋɨɤɨɥɶɧɢɤɨɜ, Ⱦ.ȼ. Ⱥɝɪɨɜɢɱɟɧɤɨ, ȼ.ɂ. ȼɟɪɟɳɚɝɢɧ. – 

Ʉɪɚɫɧɨɹɪɫɤ: ɋɢɛ. ɮɟɞɟɪ. ɭɧ-ɬ, 2018. – 243 ɫ. 

5 ɇ12.165.000.00 ɉɋ-Ɋ. ɇɚɫɨɫ ɧɟɮɬɹɧɨɣ ɦɚɝɢɫɬɪɚɥɶɧɵɣ ɬɢɩɚ "ɇɆ" ɢ 

ɚɝɪɟɝɚɬ ɷɥɟɤɬɪɨɧɚɫɨɫɧɵɣ ɧɚ ɟɝɨ ɨɫɧɨɜɟ: ɉɚɫɩɨɪɬ / ɈȺɈ "ɋɭɦɫɤɢɣ ɡɚɜɨɞ 

«ɇɚɫɨɫɷɧɟɪɝɨɦɚɲ»: 2008.– 74 c. 

6 Ɋɚɡɪɚɛɨɬɤɚ ɧɨɜɨɝɨ ɦɟɬɨɞɚ ɩɨɜɵɲɟɧɢɹ ɄɉȾ ɦɚɝɢɫɬɪɚɥɶɧɵɯ ɧɚɫɨɫɨɜ 

ɦɚɪɤɢ ɇɆ: ɭɱɟɛ. ɩɨɫɨɛɢɟ / Ɍɭɤɬɚɛɚɟɜ Ⱥ. Ɇ., ɉɟɬɪɹɤɨɜ ȼ. Ⱥ., ɉɨɞɨɪɨɠɧɢɤɨɜ ɋ. 

ɘ., Ⱥɥɟɤɫɚɧɞɪɨɜ Ɇ. Ⱥ. . – Ɍɸɦɟɧɶ: ɌȽɇɍ. 

7 ɉɨɜɵɲɟɧɢɟ ɄɉȾ ɰɟɧɬɪɨɛɟɠɧɵɯ ɧɚɫɨɫɨɜ ɩɭɬɟɦ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɪɢ 

ɩɪɨɜɟɞɟɧɢɢ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ ɫɩɟɰɢɚɥɶɧɵɯ ɩɨɥɢɦɟɪɧɵɯ ɩɨɤɪɵɬɢɣ 

[ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] / Belzona Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 

https://www.belzona.com/ru/applications/pumps.aspx 

8 Ʉɨɪɪɨɡɢɹ ɢ ɡɚɳɢɬɚ ɦɚɬɟɪɢɚɥɨɜ / Ⱥ.ɋ. ɇɟɜɟɪɨɜ, Ⱦ.Ⱥ. Ɋɨɞɱɟɧɤɨ,Ɇ.ɂ. 

ɐɵɪɥɢɧ. – Ɇ. : ɎɈɊɍɆ : ɂɇɎɊȺ-Ɇ, 2013. – 224 ɫ.  

9 Ɇɟɬɚɥɥɢɱɟɫɤɢɟ ɢ ɤɟɪɚɦɢɱɟɫɤɢɟ ɩɨɤɪɵɬɢɹ: ɉɨɥɭɱɟɧɢɟ, ɫɜɨɣɫɬɜɚ ɢ 

ɩɪɢɦɟɧɟɧɢɟ / ɏɨɤɢɧɝ Ɇ., ȼɚɫɚɧɬɚɫɪɢ ȼ., ɋɢɞɤɢ ɉ. : Ɇɢɪ, 2000. - 516 ɫ. 

10 ɐɟɧɬɪɨɛɟɠɧɵɟ ɧɚɫɨɫɵ ɫɪɟɞɧɟɣ ɛɵɫɬɪɨɯɨɞɧɨɫɬɢ: ɭɱɟɛ. ɩɨɫɨɛɢɟ / ȼ. 

Ƚ. ɂɜɚɧɨɜ. – Ʉɪɚɫɧɨɹɪɫɤ: ɄȽɌɍ, 1999. – 208 ɫ. 
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11 Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɨɩɟɪɚɰɢɨɧɧɚɹ ɤɚɪɬɚ [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] / 

Belzona 1341 FN10139 (SUPERMETALGLIDE). Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 

https://www.belzona.com/ru/products/1000/1341.aspx/. 

12 ɋɨɜɪɟɦɟɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ ɭɩɪɨɱɧɟɧɢɹ ɢ ɧɚɧɟɫɟɧɢɹ 

ɩɨɤɪɵɬɢɣ: ɭɱɟɛ. ɩɨɫɨɛɢɟ / Ɂɟɧɢɧ Ȼ. ɋ. ɋɥɨɫɦɚɧ Ⱥ. ɂ. – Ɍɨɦɫɤ Ɍɨɦɫɤ: ɂɡɞ. Ɍɉɍ, 

2002. – 118 ɫ. 

13 Ɇɚɪɤɨɜɚ, Ɍ. ȼ. ɒɟɪɨɯɨɜɚɬɨɫɬɶ ɩɨɜɟɪɯɧɨɫɬɟɣ [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]: 

ɦɟɬɨɞɢɱɟɫɤɢɟ ɭɤɚɡɚɧɢɹ / Ɍ. ȼ. Ɇɚɪɤɨɜɚ, ɂ. Ɇ. Ʉɪɵɠɚɧɨɜɫɤɚɹ; ɋɚɧɤɬ-

ɉɟɬɟɪɛɭɪɝɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɩɨɥɢɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ. 

14 ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ. – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: https://www.polis-llc.ru/ 

15 ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ. – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 

http://omsk.jobinmoscow.ru/linkvac.php?link=1149556293&utm_source=jooble&ut

m_medium=cpc&utm_campaign=partner&utm_referrer=ru.jooble.org 

16 ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ. – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 

https://krs.zarplata.ru/vacancy/card/132198731/malyar-

metallokonstruktsij?utm_source=jooble.ru&utm_medium=cpc&utm_campaign=kras

noyarsk 

17 ɊȾ-75.180.00-ɄɌɇ-198 – 09 ɍɧɢɮɢɰɢɪɨɜɚɧɧɵɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ 

ɪɚɫɱɟɬɵ ɨɛɴɟɤɬɨɜ ɦɚɝɢɫɬɪɚɥɶɧɵɯ ɧɟɮɬɟɩɪɨɜɨɞɨɜ ɢ ɧɟɮɬɟɩɪɨɞɭɤɬɨɩɪɨɜɨɞɨɜ. 

18 Ɉɮɢɰɢɚɥɶɧɵɣ ɫɚɣɬ «ɢɧɬɟɪɧɟɬ – ɩɨɪɬɚɥ ɩɪɚɜɨɜɨɣ ɢɧɮɨɪɦɚɰɢɢ» 

[ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]: Ʉɪɚɫɧɨɹɪɫɤ, 2020. ɂɫɬɨɱɧɢɤ: 

http://www.zakon.krskstate.ru/0/doc/54261 

19 ɂɈɌɉ–82–2017. ɂɧɫɬɪɭɤɰɢɹ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɞɥɹ ɫɥɟɫɚɪɹ ɩɨ ɪɟɦɨɧɬɭ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɭɫɬɚɧɨɜɨɤ. 

20 ɂɈɌȼ-453-2018. ɂɧɫɬɪɭɤɰɢɹ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ 

ɨɤɪɚɫɨɱɧɵɯ ɪɚɛɨɬ. 

21 Ȼɟɡɨɩɚɫɧɨɫɬɶ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ : ɭɱɟɛ.-ɦɟɬɨɞ. ɩɨɫɨɛɢɟ ɞɥɹ 

ɜɵɩɨɥɧɟɧɢɹ ɪɚɡɞɟɥɚ «Ȼɟɡɨɩɚɫɧɨɫɬɶ ɢ ɷɤɨɥɨɝɢɱɧɨɫɬɶ» ɜɵɩɭɫɤɧɨɣ 

ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] / ɫɨɫɬ. : ȿ. ȼ. Ɇɭɫɢɹɱɟɧɤɨ, Ⱥ. 

ɇ. Ɇɢɧɤɢɧ. – ɗɥɟɤɬɪɨɧ. ɞɚɧ. - Ʉɪɚɫɧɨɹɪɫɤ :ɋɢɛ. ɮɟɞɟɪ. ɭɧ-ɬ, 2016. 

https://www.belzona.com/ru/products/1000/1341.aspx/
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22 ɉɚɫɩɨɪɬ ɛɟɡɨɩɚɫɧɨɫɬɢ ɨɩɚɫɧɨɝɨ ɨɛɴɟɤɬɚ ɊɅɉȾɋ ɄɊɇɍ – Ɉɦɫɤ : ȺɈ 

«Ɍɪɚɧɫɧɟɮɬɶ», 2017. 

23 ɋɉ 2.2.1.1312 – 03 Ƚɢɝɢɟɧɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ 

ɜɧɨɜɶ ɫɬɪɨɹɳɢɯɫɹ ɢ ɪɟɤɨɧɫɬɪɭɢɪɭɟɦɵɯ ɩɪɨɦɵɲɥɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ. 

24 ȽɈɋɌ 12.1.005 – 88. ɋɋȻɌ. Ɉɛɳɢɟ ɫɚɧɢɬɚɪɧɨ-ɝɢɝɢɟɧɢɱɟɫɤɢɟ 

ɬɪɟɛɨɜɚɧɢɹ ɤ ɜɨɡɞɭɯɭ ɪɚɛɨɱɟɣ ɡɨɧɵ. 

25 ɋɉ 52.13330.2011 «ȿɫɬɟɫɬɜɟɧɧɨɟ ɢ ɢɫɤɭɫɫɬɜɟɧɧɨɟ ɨɫɜɟɳɟɧɢɟ». 

26 ɋɚɧɉɢɇ 2.2.1/2.1.1.2361 – 08 «ɋɚɧɢɬɚɪɧɨ-ɡɚɳɢɬɧɵɟ ɡɨɧɵ ɢ 

ɫɚɧɢɬɚɪɧɚɹ ɤɥɚɫɫɢɮɢɤɚɰɢɹ ɩɪɟɞɩɪɢɹɬɢɣ, ɫɨɨɪɭɠɟɧɢɣ ɢ ɢɧɵɯ ɨɛɴɟɤɬɨɜ». 

27 ɋɇɢɉ 41-01 – 2003 Ɉɬɨɩɥɟɧɢɟ, ɜɟɧɬɢɥɹɰɢɹ ɢ ɤɨɧɞɢɰɢɨɧɢɪɨɜɚɧɢɟ. 

28 ɋɉ 31.13330.2012 ȼɨɞɨɫɧɚɛɠɟɧɢɟ. ɇɚɪɭɠɧɵɟ ɫɟɬɢ ɢ ɫɨɨɪɭɠɟɧɢɹ. 

Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ ɪɟɞɚɤɰɢɹ ɋɇɢɉ 2.04.02 – 84 ɉɉ ɊɎ ɨɬ 29 ɞɟɤɚɛɪɹ 2011 

№635/14. 

29 ȽɈɋɌ 12.4.026 – 2015 ɋɋȻɌ ɐɜɟɬɚ ɫɢɝɧɚɥɶɧɵɟ, ɡɧɚɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ 

ɪɚɡɦɟɬɤɚ ɫɢɝɧɚɥɶɧɚɹ. ɇɚɡɧɚɱɟɧɢɟ ɢ ɩɪɚɜɢɥɚ ɩɪɢɦɟɧɟɧɢɹ. Ɉɛɳɢɟ ɬɟɯɧɢɱɟɫɤɢɟ 

ɬɪɟɛɨɜɚɧɢɹ ɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

30 ȽɈɋɌ Ɋ 50571.10 – 96 (ɆɗɄ 364-5-54-80). ɗɥɟɤɬɪɨɛɟɡɨɩɚɫɧɨɫɬɶ. 

Ɂɚɳɢɬɧɨɟ ɡɚɡɟɦɥɟɧɢɟ. Ɂɚɧɭɥɟɧɢɟ. – ȼɜɟɞ. 01-07-82. – Ɇ.: Ƚɨɫɫɬɚɧɞɚɪɬ Ɋɨɫɫɢɢ: 

ɂɡɞ-ɜɨ ɫɬɚɧɞɚɪɬɨɜ, 2001. – ɋ. 3 – 8.  

31 ȽɈɋɌ 12.2.020 – 76 ɋɋȻɌ. ɗɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ 

ɜɡɪɵɜɨɡɚɳɢɳɟɧɧɨɟ. Ɍɟɪɦɢɧɵ ɢ ɨɩɪɟɞɟɥɟɧɢɹ. Ʉɥɚɫɫɢɮɢɤɚɰɢɹ. Ɇɚɪɤɢɪɨɜɤɚ. – 

ȼɜɟɞ. 01.01.1980 – Ɇɨɫɤɜɚ: ɂɉɄ ɂɡɞɚɬɟɥɶɫɬɜɨ ɫɬɚɧɞɚɪɬɨɜ, 1980 – 6 ɫ. 

32 ɇɉȻ 110 – 03 ɉɟɪɟɱɟɧɶ ɡɞɚɧɢɣ, ɫɨɨɪɭɠɟɧɢɣ, ɩɨɦɟɳɟɧɢɣ ɢ 

ɨɛɨɪɭɞɨɜɚɧɢɹ, ɩɨɞɥɟɠɚɳɢɯ ɡɚɳɢɬɟ ɚɜɬɨɦɚɬɢɱɟɫɤɢɦɢ ɭɫɬɚɧɨɜɤɚɦɢ 

ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɩɨɠɚɪɧɨɣ ɫɢɝɧɚɥɢɡɚɰɢɟɣ. – ȼɡɚɦɟɧ ɇɉȻ 

110-99; ɜɜɟɞ. 30.06.2003. – Ɇɨɫɤɜɚ: ɎȽɍ ȼɇɂɂɉɈ Ɇɑɋ Ɋɨɫɫɢɢ, 2003. – 13ɫ. 

33 ɉɉȻ 01 – 03 ɉɪɚɜɢɥɚ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜ Ɋɨɫɫɢɣɫɤɨɣ 

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

64ɫ. 
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34 ɉɨɫɬɚɧɨɜɥɟɧɢɟ ɉɪɚɜɢɬɟɥɶɫɬɜɚ ɊɎ ɨɬ 3 ɨɤɬɹɛɪɹ 1998 ɝ. N 1149 "Ɉ 

ɩɨɪɹɞɤɟ ɨɬɧɟɫɟɧɢɹ ɬɟɪɪɢɬɨɪɢɣ ɤ ɝɪɭɩɩɚɦ ɩɨ ɝɪɚɠɞɚɧɫɤɨɣ ɨɛɨɪɨɧɟ". 



Ɏɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɚɜɬɨɧɨɦɧɨɟ 

ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ ɭɱɪɟɠɞɟɧɢɟ  

ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ 

«ɋɂȻɂɊɋɄɂɃ ɎȿȾȿɊȺɅɖɇɕɃ ɍɇɂȼȿɊɋɂɌȿɌ» 

 

ɂɧɫɬɢɬɭɬ ɧɟɮɬɢ ɢ ɝɚɡɚ 

 

Ʉɚɮɟɞɪɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɚɡɨɧɟɮɬɟɩɪɨɜɨɞɨɜ 

 

 

ɍɌȼȿɊɀȾȺɘ 

Ɂɚɜɟɞɭɸɳɢɣ ɤɚɮɟɞɪɨɣ 

___________/Ⱥ.ɇ. ɋɨɤɨɥɶɧɢɤɨɜ   

«23» ɢɸɧɹ 2020 ɝ.             

 

ȻȺɄȺɅȺȼɊɋɄȺЯ ɊȺȻОɌȺ 

 

23.03.03 – ɗɤɫɩɥɭɚɬɚɰɢɹ ɬɪɚɧɫɩɨɪɬɧɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɦɚɲɢɧ ɢ ɤɨɦɩɥɟɤɫɨɜ 

 

Ɇɟɬɨɞɵ ɢ ɫɪɟɞɫɬɜɚ ɩɨɜɵɲɟɧɢɹ ɤ.ɩ.ɞ. ɦɚɝɢɫɬɪɚɥɶɧɵɯ  

ɧɚɫɨɫɧɵɯ ɚɝɪɟɝɚɬɨɜ ɬɢɩɚ ɇɆ 

 

 

 

Ɋɭɤɨɜɨɞɢɬɟɥɶ   ɞɨɰɟɧɬ, ɤɚɧɞ. ɬɟɯɧ. ɧɚɭɤ  Ɉ. ɇ. ɉɟɬɪɨɜ 

 

  

ȼɵɩɭɫɤɧɢɤ     ȿ. Ⱥ. Ȼɥɢɧɨɜ 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɢɬɭɥɶɧɨɝɨ ɥɢɫɬɚ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɵ ɩɨ ɬɟɦɟ: «Ɇɟɬɨɞɵ ɢ 

ɫɪɟɞɫɬɜɚ ɩɨɜɵɲɟɧɢɹ ɤ.ɩ.ɞ. ɦɚɝɢɫɬɪɚɥɶɧɵɯ ɧɚɫɨɫɧɵɯ ɚɝɪɟɝɚɬɨɜ ɬɢɩɚ ɇɆ» 

 

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 ɢ ɫɪɟɞɫɬɜɚ 

ɩɨɜɵɲɟɧɢɹ ɤ.ɩ.ɞ. ɦɚɝɢɫɬɪɚɥɶɧɵɯ ɧɚɫɨɫɧɵɯ ɚɝɪɟɝɚɬɨɜ ɬɢɩɚ ɇɆ» ɫɨɞɟɪɠɢɬ 78 

ɫɬɪɚɧɢɰ ɬɟɤɫɬɨɜɨɝɨ ɞɨɤɭɦɟɧɬɚ, 34 ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ, 6 ɥɢɫɬɨɜ 

ɝɪɚɮɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ. 

Ɉɛɴɟɤɬ ɢɫɫɥɟɞɨɜɚɧɢɹ ȼɄɊ: Ɇɚɝɢɫɬɪɚɥɶɧɵɣ ɧɚɫɨɫɧɵɣ ɚɝɪɟɝɚɬ ɬɢɩɚ ɇɆ. 

Цɟɥɶ ȼɄɊ – ɉɨɜɵɲɟɧɢɟ ɤ.ɩ.ɞ. ɦɚɝɢɫɬɪɚɥɶɧɨɝɨ ɧɚɫɨɫɧɨɝɨ ɚɝɪɟɝɚɬɚ ɬɢɩɚ 

ɇɆ 10000-210. 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɜɵɩɨɥɧɟɧɢɹ ȼɄɊ, ɛɵɥɢ ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɧɵ ɦɟɬɨɞɵ 

ɩɨɜɵɲɟɧɢɹ ɤ.ɩ.ɞ ɢ ɜɵɛɪɚɧ ɦɟɬɨɞ, ɩɨɜɵɲɚɸɳɢɣ ɤ.ɩ.ɞ. ɉɨɞɨɛɪɚɧ ɧɟɨɛɯɨɞɢɦɵɣ 

ɦɚɬɟɪɢɚɥ, ɩɨɞɥɟɠɚɳɢɣ ɧɚɧɟɫɟɧɢɸ ɞɥɹ ɞɚɧɧɨɝɨ ɦɟɬɨɞɚ ɢ ɨɩɢɫɚɧɚ ɬɟɯɧɨɥɨɝɢɹ 

ɧɚɧɟɫɟɧɢɹ ɫɩɟɰɢɚɥɶɧɵɯ ɩɨɥɢɦɟɪɧɵɯ ɦɚɬɟɪɢɚɥɨɜ. 

ȼ ɢɬɨɝɟ ɫɞɟɥɚɧɨ ɡɚɤɥɸɱɟɧɢɟ ɨ ɜɵɩɨɥɧɟɧɧɨɣ ɪɚɛɨɬɟ ɢ ɨɩɪɟɞɟɥɟɧ ɦɟɬɨɞ 

ɞɥɹ ɩɨɜɵɲɟɧɢɹ ɤ.ɩ.ɞ ɧɚɫɨɫɧɵɯ ɚɝɪɟɝɚɬɨɜ. 

 


