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ɊȿɎȿɊȺɌ 

 

ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɩɨ ɬɟɦɟ «ȼɫɤɪɵɬɢɟ ɬɪɭɛɨɩɪɨɜɨɞɨɜ, 

ɩɪɨɥɨɠɟɧɧɵɯ ɜ ɜɟɱɧɨɦɟɪɡɥɵɯ ɝɪɭɧɬɚɯ» ɫɨɞɟɪɠɢɬ 72 ɫɬɪɚɧɢɰɵ ɬɟɤɫɬɨɜɨɝɨ 

ɞɨɤɭɦɟɧɬɚ, 46 ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ, 6 ɥɢɫɬɨɜ ɝɪɚɮɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ. 

ɆɇɈȽɈɅȿɌɇəə ɆȿɊɁɅɈɌȺ, ɆȿɋɌɈɊɈɀȾȿɇɂȿ, ȽɊɍɇɌ, 

ɌɊɍȻɈɉɊɈȼɈȾ, ȼɋɄɊɕɌɂȿ, ɈȻȿɋɉȿɑȿɇɂȿ ȾɈɋɌɍɉȺ, ɆȿɌɈȾ, 

ɇȺȼȿɋɇɈȿ ɈȻɈɊɍȾɈȼȺɇɂȿ, ɍɋɌȺɇɈȼɄȺ, ɌȿɏɇɈɅɈȽɂə, ɆȺɒɂɇȺ. 

Ɉɛɴɟɤɬ ȼɄɊ: ɧɟɮɬɟɝɚɡɨɫɛɨɪɧɵɣ ɬɪɭɛɨɩɪɨɜɨɞ ɤɭɫɬɨɜɨɣ ɩɥɨɳɚɞɤɢ 

ɘɪɭɛɱɟɧɨ-Ɍɨɯɨɦɫɤɨɝɨ ɦɟɫɬɨɪɨɠɞɟɧɢɹ. 

ɐɟɥɶ ɪɚɛɨɬɵ: ɨɩɪɟɞɟɥɢɬɶ ɬɟɯɧɢɱɟɫɤɢ ɢ ɷɤɨɧɨɦɢɱɟɫɤɢ ɧɚɢɛɨɥɟɟ 

ɰɟɥɟɫɨɨɛɪɚɡɧɵɣ ɫɩɨɫɨɛ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɝɪɭɧɬ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɞɨɫɬɭɩɚ ɤ 

ɭɱɚɫɬɤɭ ɬɪɭɛɨɩɪɨɜɨɞɚ. 

ȼ ɧɚɫɬɨɹɳɟɣ ɪɚɛɨɬɟ ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɧɵ ɦɟɯɚɧɢɱɟɫɤɢɟ, ɬɟɪɦɢɱɟɫɤɢɟ ɢ 

ɧɟɦɟɯɚɧɢɱɟɫɤɢɣ ɧɟɪɚɡɪɭɲɚɸɳɢɣ ɫɩɨɫɨɛɵ ɜɫɤɪɵɬɢɹ ɬɪɭɛɨɩɪɨɜɨɞɚ; ɩɪɨɜɟɞɟɧɨ 

ɫɪɚɜɧɟɧɢɟ ɢɯ ɬɟɯɧɢɱɟɫɤɢɯ ɨɫɨɛɟɧɧɨɫɬɟɣ; ɫɮɨɪɦɢɪɨɜɚɧɨ ɬɟɯɧɢɱɟɫɤɨɟ ɪɟɲɟɧɢɟ. 

ȼ ɪɚɡɞɟɥɟ «ɛɟɡɨɩɚɫɧɨɫɬɶ ɢ ɷɤɨɥɨɝɢɱɧɨɫɬɶ» ɩɪɨɜɟɞɟɧ ɚɧɚɥɢɡ ɨɩɚɫɧɵɯ ɢ 

ɜɪɟɞɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɚɤɬɨɪɨɜ, ɩɪɟɞɥɨɠɟɧɵ ɢɧɠɟɧɟɪɧɵɟ ɢ 

ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɟ ɪɟɲɟɧɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɨɜɟɞɟɧɢɹ ɡɟɦɥɹɧɵɯ 

ɪɚɛɨɬ, ɩɪɢɜɟɞɟɧɵ ɦɟɪɵ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɩɨɠɚɪɧɨɣ ɢ ɜɡɪɵɜɨɩɨɠɚɪɧɨɣ 

ɛɟɡɨɩɚɫɧɨɫɬɢ, ɢ ɦɟɪɵ ɩɨ ɩɪɟɞɭɩɪɟɠɞɟɧɢɸ ɚɜɚɪɢɣ ɢ ɩɪɟɞɨɬɜɪɚɳɟɧɢɸ ɢɯ 

ɩɨɫɥɟɞɫɬɜɢɣ. 

ȼ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɱɚɫɬɢ ɩɪɨɜɟɞɟɧ ɪɚɫɱɟɬ ɤɚɩɢɬɚɥɶɧɵɯ ɡɚɬɪɚɬ ɧɚ 

ɩɪɢɨɛɪɟɬɟɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɪɚɫɱɟɬ ɡɚɬɪɚɬ ɧɚ ɟɝɨ ɷɤɫɩɥɭɚɬɚɰɢɸ ɜ ɬɟɱɟɧɢɟ 

ɨɞɧɨɣ ɨɩɟɪɚɰɢɢ. 
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ȼȼȿȾȿɇɂȿ 

 

ȼɟɱɧɚɹ (ɦɧɨɝɨɥɟɬɧɹɹ) ɦɟɪɡɥɨɬɚ ɨɯɜɚɬɵɜɚɟɬ ɛɨɥɟɟ 60 % ɩɥɨɳɚɞɢ Ɋɨɫɫɢɢ. 

Ɉɧɚ ɪɚɫɩɪɨɫɬɪɚɧɟɧɚ, ɜ ɨɫɧɨɜɧɨɦ, ɜ ȼɨɫɬɨɱɧɨɣ ɋɢɛɢɪɢ ɢ Ɂɚɛɚɣɤɚɥɶɟ. ɋɱɢɬɚɟɬɫɹ, 

ɱɬɨ ɜɟɱɧɨɦɟɪɡɥɵɟ ɝɪɭɧɬɵ (ȼɆȽ) – ɷɬɨ ɝɨɪɧɵɟ ɩɨɪɨɞɵ, ɤɨɬɨɪɵɟ ɢɦɟɸɬ 

ɨɬɪɢɰɚɬɟɥɶɧɭɸ ɬɟɦɩɟɪɚɬɭɪɭ, ɫɨɞɟɪɠɚɬ ɥɟɞ, ɢ ɫɨɯɪɚɧɹɸɬ ɷɬɨ ɫɨɫɬɨɹɧɢɟ ɜ 

ɬɟɱɟɧɢɟ ɧɟɫɤɨɥɶɤɢɯ ɥɟɬ [1]. ɗɩɢɬɟɬɵ «ɦɧɨɝɨɥɟɬɧɹɹ» ɢ «ɜɟɱɧɚɹ» ɩɨ ɨɬɧɨɲɟɧɢɸ 

ɤ ɦɟɪɡɥɨɬɟ ɜɨ ɦɧɨɝɨɦ ɹɜɥɹɸɬɫɹ ɫɢɧɨɧɢɦɢɱɧɵɦɢ, ɩɨɷɬɨɦɭ ɦɨɠɧɨ ɫɱɢɬɚɬɶ 

ɨɛɨɫɧɨɜɚɧɧɵɦ ɩɪɢɦɟɧɟɧɢɟ ɨɛɨɢɯ ɬɟɪɦɢɧɨɜ. 

Ȼɨɥɶɲɢɧɫɬɜɨ ɦɟɫɬɨɪɨɠɞɟɧɢɣ ɧɟɮɬɢ ɢ ɝɚɡɚ ɪɚɫɩɨɥɨɠɟɧɨ ɜ ɫɟɜɟɪɧɵɯ 

ɪɚɣɨɧɚɯ ɫɬɪɚɧɵ ɜ ɫɥɨɠɧɵɯ ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɢ ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ. ȼ ɫɜɹɡɢ ɫ 

ɷɬɢɦ ɦɧɨɝɢɟ ɩɪɨɦɵɫɥɨɜɵɟ ɬɪɭɛɨɩɪɨɜɨɞɵ, ɩɪɨɥɨɠɟɧɧɵɟ ɩɨɞ ɡɟɦɥɟɣ, ɦɨɝɭɬ 

ɩɪɨɯɨɞɢɬɶ ɱɟɪɟɡ ɨɫɬɪɨɜɤɢ ɦɧɨɝɨɥɟɬɧɟɦɟɪɡɥɵɯ ɩɨɪɨɞ, ɱɬɨ ɭɫɥɨɠɧɹɟɬ ɧɟɤɨɬɨɪɵɟ 

ɭɫɥɨɜɢɹ ɢɯ ɷɤɫɩɥɭɚɬɚɰɢɢ. Ɉɫɨɛɟɧɧɨɫɬɶ ɩɨɞɡɟɦɧɨɣ ɩɪɨɤɥɚɞɤɢ ɬɪɭɛɨɩɪɨɜɨɞɚ 

ɨɛɭɫɥɨɜɥɟɧɚ ɬɟɦ, ɱɬɨ ɬɚɤɨɣ ɬɪɭɛɨɩɪɨɜɨɞ ɨɤɚɡɵɜɚɟɬ ɜɥɢɹɧɢɟ ɧɚ ɨɤɪɭɠɚɸɳɢɣ 

ɟɝɨ ɝɪɭɧɬ, ɨɛɪɚɡɭɹ ɜ ɨɩɪɟɞɟɥɟɧɧɨɦ ɪɚɞɢɭɫɟ ɨɪɟɨɥ ɨɬɬɚɢɜɚɧɢɹ ɝɪɭɧɬɚ. ɗɬɨ 

ɨɩɚɫɧɨ ɞɥɹ ɫɚɦɨɝɨ ɷɤɫɩɥɭɚɬɢɪɭɟɦɨɝɨ ɨɛɴɟɤɬɚ, ɜɟɞɶ ɬɚɹɧɢɟ ɦɟɪɡɥɨɝɨ ɝɪɭɧɬɚ 

ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɟɝɨ ɜɫɩɭɱɢɜɚɧɢɸ, ɨɛɪɚɡɨɜɚɧɢɸ ɡɚɛɨɥɨɱɟɧɧɨɫɬɢ, ɜɜɢɞɭ ɱɟɝɨ 

ɢɡ-ɡɚ ɩɭɥɶɫɢɪɭɸɳɢɯ ɞɚɜɥɟɧɢɣ ɬɪɭɛɨɩɪɨɜɨɞ ɛɭɞɟɬ ɞɟɮɨɪɦɢɪɨɜɚɧ, ɫɦɟɳɟɧ ɢ 

ɪɚɡɪɭɲɟɧ. ȼɨɡɧɢɤɟɬ ɚɜɚɪɢɣɧɚɹ ɫɢɬɭɚɰɢɹ. 

Ɉɛɪɚɬɧɨɣ ɫɢɬɭɚɰɢɟɣ ɹɜɥɹɟɬɫɹ ɞɪɭɝɨɟ ɜɥɢɹɧɢɟ ɬɪɭɛɨɩɪɨɜɨɞɚ ɧɚ ɝɪɭɧɬ, ɩɪɢ 

ɤɨɬɨɪɨɦ ɜɜɢɞɭ ɜɵɫɨɤɨɝɨ ɫɨɞɟɪɠɚɧɢɹ ɝɚɡɚ ɜ ɦɭɥɶɬɢɮɚɡɧɨɣ ɫɦɟɫɢ, ɩɪɢ ɩɚɞɟɧɢɢ 

ɞɚɜɥɟɧɢɹ ɩɨ ɞɥɢɧɟ ɬɪɭɛɵ ɫɧɢɠɚɟɬɫɹ ɟɝɨ ɬɟɦɩɟɪɚɬɭɪɚ, ɩɪɨɦɨɪɚɠɢɜɚɹ ɝɪɭɧɬ. ɗɬɨ 

ɫɨɡɞɚɟɬ ɨɝɪɨɦɧɭɸ ɩɪɨɛɥɟɦɭ ɞɨɫɬɭɩɚ ɤ ɬɪɭɛɟ ɪɚɛɨɬɧɢɤɚɦɢ ɩɪɟɞɩɪɢɹɬɢɹ, 

ɷɤɫɩɥɭɚɬɢɪɭɸɳɟɝɨ ɷɬɨɬ ɬɪɭɛɨɩɪɨɜɨɞ. 

Ɋɟɲɟɧɢɟ ɩɪɨɛɥɟɦɵ ɚɤɬɭɚɥɶɧɨ ɞɥɹ ɦɟɫɬɨɪɨɠɞɟɧɢɣ ɫ ɜɵɫɨɤɢɦ ɝɚɡɨɜɵɦ 

ɮɚɤɬɨɪɨɦ, ɬɚɤ ɤɚɤ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɩɪɨɜɟɞɟɧɢɹ ɤɚɤɢɯ-ɥɢɛɨ ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɯ 

ɥɢɛɨ ɪɟɦɨɧɬɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ ɨɝɪɚɧɢɱɢɜɚɟɬɫɹ ɨɬɫɭɬɫɬɜɢɟɦ ɩɨɞɯɨɞɹɳɢɯ 

ɫɩɨɫɨɛɨɜ ɜɫɤɪɵɬɢɹ ɝɪɭɧɬɚ, ɧɚɯɨɞɹɳɟɝɨɫɹ ɜ ɬɜɟɪɞɨɦ ɫɨɫɬɨɹɧɢɢ ɢ ɢɦɟɸɳɟɝɨ 

ɧɢɡɤɭɸ ɬɟɦɩɟɪɚɬɭɪɭ. 
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ɐɟɥɶ ɪɚɛɨɬɵ: ɨɩɪɟɞɟɥɢɬɶ ɬɟɯɧɢɱɟɫɤɢ ɢ ɷɤɨɧɨɦɢɱɟɫɤɢ ɧɚɢɛɨɥɟɟ 

ɰɟɥɟɫɨɨɛɪɚɡɧɵɣ ɫɩɨɫɨɛ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɝɪɭɧɬ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɞɨɫɬɭɩɚ ɤ 

ɭɱɚɫɬɤɭ ɬɪɭɛɨɩɪɨɜɨɞɚ. 

Ɂɚɞɚɱɢ ɪɚɛɨɬɵ: 

- ɩɪɨɜɟɫɬɢ ɚɧɚɥɢɡ ɩɪɟɞɩɨɥɚɝɚɟɦɵɯ ɫɩɨɫɨɛɨɜ ɪɟɲɟɧɢɹ ɩɪɨɛɥɟɦɵ; 

- ɫɪɚɜɧɢɬɶ ɬɟɯɧɢɱɟɫɤɢɟ ɨɫɨɛɟɧɧɨɫɬɢ ɷɬɢɯ ɫɩɨɫɨɛɨɜ; 

- ɫɮɨɪɦɢɪɨɜɚɬɶ ɬɟɯɧɢɱɟɫɤɨɟ ɩɪɟɞɥɨɠɟɧɢɟ ɩɨ ɪɟɲɟɧɢɸ ɩɪɨɛɥɟɦɵ. 

Ɇɟɬɨɞɵ ɢ ɫɪɟɞɫɬɜɚ ɪɟɲɟɧɢɹ ɡɚɞɚɱ: 

- ɫ ɩɨɦɨɳɶɸ ɢɧɬɟɪɧɟɬ-ɪɟɫɭɪɫɨɜ ɢ ɬɟɯɧɢɱɟɫɤɨɣ ɥɢɬɟɪɚɬɭɪɵ ɢɡɭɱɢɬɶ 

ɫɩɨɫɨɛɵ ɪɟɲɟɧɢɹ ɩɪɨɛɥɟɦɵ, ɜɨɡɦɨɠɧɵɟ ɤ ɩɪɢɦɟɧɟɧɢɸ ɜ ɡɚɞɚɧɧɵɯ ɭɫɥɨɜɢɹɯ; 

- ɪɚɫɫɦɨɬɪɟɬɶ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɢ ɨɫɨɛɟɧɧɨɫɬɢ ɢɫɩɨɥɶɡɭɟɦɨɝɨ 

ɨɛɨɪɭɞɨɜɚɧɢɹ. 
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ɈɋɇɈȼɇȺə ЧȺɋɌɖ 

 

1 Ⱥɧɚɥɢɡ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ 

 

1.1 Ɉɛɳɢɟ ɫɜɟɞɟɧɢɹ ɨ ɦɟɫɬɨɪɨɠɞɟɧɢɢ 

 

ɘɪɭɛɱɟɧɨ-Ɍɨɯɨɦɫɤɨɟ ɧɟɮɬɟɝɚɡɨɤɨɧɞɟɧɫɚɬɧɨɟ ɦɟɫɬɨɪɨɠɞɟɧɢɟ ɧɚɯɨɞɢɬɫɹ 

ɜ Ʉɪɚɫɧɨɹɪɫɤɨɦ ɤɪɚɟ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 280 ɤɦ ɜ ɧɚɩɪɚɜɥɟɧɢɢ ɸɝɨ-ɡɚɩɚɞɚ ɨɬ ɩ. 

Ɍɭɪɚ, ɨɬɧɨɫɢɬɫɹ ɤ Ȼɚɣɤɢɬɫɤɨɣ ɧɟɮɬɟɝɚɡɨɧɨɫɧɨɣ ɨɛɥɚɫɬɢ ɢ ɜɯɨɞɢɬ ɜ ɫɨɫɬɚɜ 

Ʌɟɧɨ-Ɍɭɧɝɭɫɫɤɨɣ ɧɟɮɬɟɝɚɡɨɧɨɫɧɨɣ ɩɪɨɜɢɧɰɢɢ. Ɉɬɤɪɵɬɢɟ ɦɟɫɬɨɪɨɠɞɟɧɢɹ 

ɫɨɫɬɨɹɥɨɫɶ ɜ 1982 ɝɨɞɭ, ɚ ɧɚɱɚɥɨ ɨɫɜɨɟɧɢɹ ɞɚɬɢɪɭɟɬɫɹ 2009 ɝɨɞɨɦ. 

ɘɪɭɛɱɟɧɨ-Ɍɨɯɨɦɫɤɨɟ ɦɟɫɬɨɪɨɠɞɟɧɢɟ ɨɬɧɨɫɢɬɫɹ ɤ Ȼɚɣɤɢɬɫɤɨɣ ɚɧɬɟɤɥɢɡɟ, 

ɤɨɬɨɪɚɹ ɜɵɞɟɥɹɟɬɫɹ ɜ Ʉɚɦɨɜɫɤɢɣ ɫɜɨɞ. ȼɤɭɩɟ ɫ ɞɪɭɝɢɦɢ ɦɟɫɬɨɪɨɠɞɟɧɢɹɦɢ, – 

ɒɭɲɭɤɫɤɢɦ, Ɉɦɨɪɢɧɫɤɢɦ, Ʉɭɸɦɛɢɧɫɤɢɦ, Ʉɚɦɨɜɫɤɢɦ, – ɨɧɨ ɫɨɡɞɚɟɬ 

ɬɟɪɪɢɬɨɪɢɸ ɨɝɪɨɦɧɨɝɨ ɫɤɨɩɥɟɧɢɹ ɭɝɥɟɜɨɞɨɪɨɞɨɜ, ɜɯɨɞɹɳɭɸ ɜ ɫɨɫɬɚɜ 

ɘɪɭɛɱɟɧɨ-Ɍɨɯɨɦɫɤɨɣ ɨɛɥɚɫɬɢ ɧɟɮɬɟɝɚɡɨɧɚɤɨɩɥɟɧɢɹ (ɪɢɫɭɧɨɤ 1.1). 

 

 

Ɋɢɫɭɧɨɤ 1.1 – Ȼɚɣɤɢɬɫɤɚɹ ɚɧɬɟɤɥɢɡɚ 
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ɉɥɨɳɚɞɶ ɷɬɨɝɨ ɚɪɟɚɥɚ ɫɨɫɬɚɜɥɹɟɬ ɛɨɥɟɟ 20000 ɤɦ2. ɋɱɢɬɚɟɬɫɹ, ɱɬɨ ɷɬɚ 

ɬɟɪɪɢɬɨɪɢɹ ɫɬɚɥɚ ɩɟɪɜɨɣ ɜ Ɋɨɫɫɢɣɫɤɨɣ ɮɟɞɟɪɚɰɢɢ ɢ ɜɨ ɜɫɟɦ ɦɢɪɟ, ɝɞɟ ɛɵɥɢ 

ɞɨɛɵɬɵ ɩɪɨɦɵɲɥɟɧɧɵɟ ɨɛɴɟɦɵ ɝɚɡɚ ɢ ɧɟɮɬɢ ɢɡ ɨɬɥɨɠɟɧɢɣ ɪɢɮɟɣɫɤɨɝɨ 

ɜɨɡɪɚɫɬɚ. 

ɋ ɬɨɱɤɢ ɡɪɟɧɢɹ ɝɟɨɥɨɝɢɱɟɫɤɨɝɨ ɫɬɪɨɟɧɢɹ ɞɚɧɧɚɹ ɨɛɥɚɫɬɶ ɫɨɫɬɨɢɬ ɢɡ ɞɜɭɯ 

ɫɬɪɭɤɬɭɪɧɵɯ ɷɬɚɠɟɣ (ɪɢɫɭɧɨɤ 1.2). ɇɢɠɧɢɣ ɷɬɚɠ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ 

ɩɪɨɬɟɪɨɡɨɣ-ɚɪɯɟɣɫɤɢɟ ɩɨɪɨɞɵ ɨɫɧɨɜɚɧɢɹ, ɤɨɬɨɪɵɟ ɡɚ ɞɥɢɬɟɥɶɧɨɟ ɜɪɟɦɹ 

ɩɪɟɬɟɪɩɟɥɢ ɦɧɨɠɟɫɬɜɨ ɝɥɭɛɨɤɢɯ ɦɟɬɚɦɨɪɮɨɡ. Ⱦɪɭɝɨɣ ɷɬɚɠ ɫɨɫɬɨɢɬ ɢɡ 

ɤɚɪɛɨɧɚɬɧɨ-ɬɟɪɪɢɝɟɧɧɵɯ ɨɬɥɨɠɟɧɢɣ ɨɫɚɞɨɱɧɨɝɨ ɱɟɯɥɚ ɋɢɛɢɪɫɤɨɣ ɩɥɚɬɮɨɪɦɵ. 

Ɉɧ ɪɚɡɞɟɥɟɧ ɧɚ ɞɜɚ ɤɨɦɩɥɟɤɫɚ: ɪɢɮɟɣɫɤɢɣ, ɫɨɫɬɚɜɥɟɧɧɵɣ ɜ ɜɢɞɟ ɛɥɨɤɨɜ, ɢ 

ɜɟɧɞɫɤɨ-ɮɚɧɟɪɨɡɨɣɫɤɢɣ, ɤɨɬɨɪɵɣ ɢɦɟɟɬ ɩɨɥɨɝɨɟ ɡɚɥɟɝɚɧɢɟ. 

 

 

Ɋɢɫɭɧɨɤ 1.2 – ɋɬɪɭɤɬɭɪɧɵɟ ɷɬɚɠɢ ɋɢɛɢɪɫɤɨɣ ɩɥɚɬɮɨɪɦɵ 

 

Ɋɚɡɪɟɡ ɫɜɨɞɚ ɨɫɚɞɨɱɧɵɯ ɨɬɥɨɠɟɧɢɣ ɪɢɮɟɹ ɘɪɭɛɱɟɧɨ-Ɍɨɯɨɦɫɤɨɣ ɨɛɥɚɫɬɢ 

ɫɨɫɬɨɢɬ ɢɡ ɞɜɟɧɚɞɰɚɬɢ ɫɜɢɬ: ɸɪɭɛɱɟɧɫɤɨɣ, ɜɷɞɪɷɲɟɜɫɤɨɣ, ɤɭɸɦɛɢɧɫɤɨɣ, 

ɦɚɞɪɢɧɫɤɨɣ, ɢɪɷɦɷɤɷɧɫɤɨɣ, ɬɨɤɭɪɫɤɨɣ, ɪɚɫɫɨɥɤɢɧɫɤɨɣ, ɜɢɧɝɨɥɶɞɢɧɫɤɨɣ, 

ɸɤɬɟɧɫɤɨɣ, ɡɟɥɟɧɞɭɤɨɧɫɤɨɣ, ɤɨɩɱɟɪɫɤɨɣ ɢ ɞɨɥɝɨɬɢɧɫɤɨɣ. ȼ ɫɨɫɬɚɜɟ ɷɬɢɯ ɫɜɢɬ 

ɱɟɪɟɞɭɸɬɫɹ ɩɟɫɱɚɧɢɤɢ, ɝɥɢɧɢɫɬɵɟ ɞɨɥɨɦɢɬɵ, ɞɨɥɨɦɢɬɵ, ɚɪɝɢɥɥɢɬɵ ɢ ɦɟɪɝɟɥɢ. 

ȼ ɱɚɫɬɢ ɪɚɡɪɟɡɚ, ɱɬɨ ɜɵɲɟ, ɪɚɫɩɨɥɚɝɚɸɬɫɹ, ɝɥɚɜɧɵɦ ɨɛɪɚɡɨɦ, ɤɚɪɛɨɧɚɬɧɵɟ 

ɩɨɪɨɞɵ. 
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ɋɬɪɨɟɧɢɟ ɜɟɧɞɫɤɢɯ ɨɬɥɨɠɟɧɢɣ, ɤɨɬɨɪɵɟ ɧɚɯɨɞɹɬɫɹ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɪɢɮɟɹ, 

ɩɪɟɞɫɬɚɜɥɟɧɨ ɱɟɬɵɪɶɦɹ ɫɜɢɬɚɦɢ: ɬɟɪɪɢɝɟɧɧɨɣ ɜɚɧɚɜɚɪɫɤɨɣ, ɨɫɤɨɛɢɧɫɤɨɣ, 

ɫɨɛɢɧɫɤɨɣ ɢ ɤɚɬɚɧɝɫɤɨɣ. ɉɨɫɥɟɞɧɢɟ ɬɪɢ ɹɜɥɹɸɬɫɹ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ 

ɤɚɪɛɨɧɚɬɧɵɦɢ. ɉɨ ɜɵɲɟɢɡɥɨɠɟɧɧɵɦ ɫɜɟɞɟɧɢɹɦ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ 

ɦɟɫɬɨɪɨɠɞɟɧɢɟ ɨɛɥɚɞɚɟɬ ɫɥɨɠɧɵɦ ɫɬɪɨɟɧɢɟɦ [2]. 

Ɉɛɴɟɦ ɢɡɜɥɟɤɚɟɦɵɯ ɡɚɩɚɫɨɜ ɦɟɫɬɨɪɨɠɞɟɧɢɹ ɫɨɫɬɚɜɥɹɟɬ 64,5 ɦɥɧ. ɬɨɧɧ 

ɧɟɮɬɢ ɩɨ ɤɚɬɟɝɨɪɢɢ C1, 172,9 ɦɥɧ. ɬɨɧɧ ɩɨ ɤɚɬɟɝɨɪɢɢ C2, ɝɚɡɚ ɩɨ ɤɚɬɟɝɨɪɢɢ 

C1+C2 – 387,3 ɦɥɪɞ. ɦ3 [3]. ɉɥɨɬɧɨɫɬɶ ɧɟɮɬɢ ɩɪɢ 20°C  – 821,0 ɤɝ/ɦ3. ɉɪɢ 

ɞɚɧɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ ɤɢɧɟɦɚɬɢɱɟɫɤɚɹ ɜɹɡɤɨɫɬɶ ɧɚɯɨɞɢɬɫɹ ɧɚ ɭɪɨɜɧɟ 7,41 ɦɦ2/ɫ. 

ɇɟɮɬɶ ɘɪɭɛɱɟɧɨ-Ɍɨɯɨɦɫɤɨɝɨ ɦɟɫɬɨɪɨɠɞɟɧɢɹ ɡɚɫɬɵɜɚɟɬ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɦɟɧɟɟ 

-48°C . ɉɨ ɫɨɞɟɪɠɚɧɢɸ ɪɚɡɥɢɱɧɵɯ ɜɟɳɟɫɬɜ ɢɡɜɟɫɬɧɨ, ɱɬɨ ɧɚɢɛɨɥɶɲɢɦ ɨɛɴɟɦɨɦ 

ɨɛɥɚɞɚɸɬ ɚɫɮɚɥɶɬɟɧɵ – 3,99 %, ɩɚɪɚɮɢɧɵ ɫɨɫɬɚɜɥɹɸɬ 0,84 %, ɚ ɫɨɞɟɪɠɚɧɢɟ 

ɫɟɪɵ – 0,197 % [4]. 

 

1.2 Ƚɢɞɪɨɝɟɨɥɨɝɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ 

 

ɋɨɝɥɚɫɧɨ ɝɢɞɪɨɝɟɨɥɨɝɢɱɟɫɤɨɦɭ ɪɚɣɨɧɢɪɨɜɚɧɢɸ, ɘɪɭɛɱɟɧɨ-Ɍɨɯɨɦɫɤɚɹ 

ɡɨɧɚ ɧɟɮɬɟɝɚɡɨɧɚɤɨɩɥɟɧɢɹ ɧɚɯɨɞɢɬɫɹ ɜ ɫɨɫɬɚɜɟ Ʉɚɦɨ-ȼɟɥɶɦɢɧɫɤɨɝɨ 

ɚɪɬɟɡɢɚɧɫɤɨɝɨ ɛɚɫɫɟɣɧɚ ɜ ɸɝɨ-ɡɚɩɚɞɧɨɣ ɱɚɫɬɢ Ɍɭɧɝɭɫɫɤɨɝɨ ɚɪɬɟɡɢɚɧɫɤɨɝɨ 

ɛɚɫɫɟɣɧɚ ȼɨɫɬɨɱɧɨ-ɋɢɛɢɪɫɤɨɣ ɚɪɬɟɡɢɚɧɫɤɨɣ ɨɛɥɚɫɬɢ.  

Ʉɚɱɟɫɬɜɨ ɢ ɨɛɥɚɫɬɢ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɩɨɞɡɟɦɧɵɯ ɜɨɞ ɤɨɧɬɪɨɥɢɪɭɸɬɫɹ 

ɝɢɞɪɨɝɟɨɥɨɝɢɱɟɫɤɢɦɢ ɭɫɥɨɜɢɹɦɢ, ɤɨɬɨɪɵɟ ɜ ɧɵɧɟɲɧɢɣ ɦɨɦɟɧɬ ɫɥɚɛɨ ɢɡɭɱɟɧɵ. 

Ɉɫɧɨɜɧɵɟ ɫɥɨɠɧɨɫɬɢ ɜɨɡɧɢɤɚɸɬ ɜɫɥɟɞɫɬɜɢɟ ɬɨɝɨ, ɱɬɨ ɜ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɪɚɡɪɟɡɚ 

ɧɚɯɨɞɹɬɫɹ ɧɟ ɬɨɥɶɤɨ ɬɚɥɵɟ ɩɨɪɨɞɵ, ɧɨ ɢ ɨɫɬɪɨɜɤɚɦɢ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɦɧɨɝɨɥɟɬɧɹɹ 

ɦɟɪɡɥɨɬɚ. 

ȼ ɫɨɫɬɚɜ ɧɚɞɫɨɥɟɜɨɣ ɝɢɞɪɨɝɟɨɥɨɝɢɱɟɫɤɨɣ ɮɨɪɦɚɰɢɢ ɜɯɨɞɹɬ ɜɨɞɨɧɨɫɧɵɟ 

ɤɨɦɩɥɟɤɫɵ, ɤɨɬɨɪɵɟ ɫɨɞɟɪɠɚɬ ɩɪɟɫɧɭɸ ɢɧɮɢɥɶɬɪɚɰɢɨɧɧɭɸ ɜɨɞɭ. ɗɬɚ ɜɨɞɚ ɜ 

ɧɢɠɧɟɣ ɱɚɫɬɢ ɮɨɪɦɚɰɢɢ ɦɟɧɹɟɬɫɹ ɧɚ ɫɨɥɟɧɭɸ ɜɫɥɟɞɫɬɜɢɟ ɬɨɝɨ, ɱɬɨ 

ɩɨɞɫɬɢɥɚɸɳɢɟ ɨɬɥɨɠɟɧɢɹ ɧɢɠɧɟɝɨ ɤɟɦɛɪɢɹ ɹɜɥɹɸɬɫɹ ɫɨɥɟɧɨɫɧɵɦɢ. ɇɚ ɷɬɨ 

ɬɚɤɠɟ ɨɤɚɡɵɜɚɟɬ ɜɥɢɹɧɢɟ ɡɚɝɢɩɫɨɜɚɧɧɨɫɬɶ ɨɬɥɨɠɟɧɢɣ ɫɪɟɞɧɟɝɨ ɢ ɜɟɪɯɧɟɝɨ 
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ɤɟɦɛɪɢɹ. Ɉɫɧɨɜɧɵɟ ɡɚɩɚɫɵ ɩɪɟɫɧɨɣ ɜɨɞɵ ɫɨɞɟɪɠɚɬɫɹ ɜ ɩɚɥɟɨɝɟɧ-ɱɟɬɜɟɪɬɢɱɧɨɦ, 

ɜɟɪɯɧɟɩɚɥɟɨɡɨɣɫɤɨ-ɬɪɢɚɫɨɜɨɦ, ɨɪɞɨɜɢɤɫɤɨɦ ɢ ɧɚɞɫɨɥɟɜɨɦ ɤɨɦɩɥɟɤɫɚɯ 

ɜɨɞɨɧɨɫɧɨɫɬɢ, ɤɨɬɨɪɵɟ ɢɦɟɸɬ ɧɚɢɛɨɥɟɟ ɜɵɫɨɤɢɟ ɮɢɥɶɬɪɚɰɢɨɧɧɵɟ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ. Ʉɚɱɟɫɬɜɨ ɡɚɥɟɝɚɸɳɢɯ ɡɞɟɫɶ ɩɪɟɫɧɵɯ ɜɨɞ ɹɜɥɹɟɬɫɹ ɩɢɬɶɟɜɵɦ, 

ɩɨɷɬɨɦɭ ɭɩɨɦɹɧɭɬɵɟ ɤɨɦɩɥɟɤɫɵ ɫɱɢɬɚɸɬɫɹ ɨɫɧɨɜɧɵɦ ɢɫɬɨɱɧɢɤɨɦ 

ɬɟɯɧɢɱɟɫɤɨɝɨ ɢ ɯɨɡɹɣɫɬɜɟɧɧɨ-ɩɢɬɶɟɜɨɝɨ ɫɧɚɛɠɟɧɢɹ ɜɨɞɨɣ. ɉɪɟɫɧɵɟ ɜɨɞɵ 

ɤɚɪɛɨɧɚɬɧɨɝɨ ɫɨɫɬɚɜɚ ɪɚɫɩɨɥɨɠɟɧɵ, ɜ ɨɫɧɨɜɧɨɦ, ɜɵɲɟ ɚɛɫɨɥɸɬɧɵɯ ɨɬɦɟɬɨɤ 

100…190 ɦ. 

ɉɪɟɫɧɵɟ ɜɨɞɵ ɧɚɞɫɨɥɟɜɨɣ ɝɢɞɪɨɝɟɨɥɨɝɢɱɟɫɤɨɣ ɮɨɪɦɚɰɢɢ ɞɟɥɹɬɫɹ ɧɚ 

ɩɨɞɦɟɪɡɥɨɬɧɵɟ ɢ ɧɚɞɦɟɪɡɥɨɬɧɵɟ. ɋɪɟɞɢ ɩɨɞɦɟɪɡɥɨɬɧɵɯ ɜɨɞ ɦɨɝɭɬ ɛɵɬɶ 

ɩɪɟɫɧɵɟ, ɫɨɥɨɧɨɜɚɬɵɟ, ɫɨɥɟɧɵɟ ɜɨɞɵ, ɚ ɬɚɤɠɟ ɪɚɫɫɨɥɵ. ɇɚ ɯɢɦɢɱɟɫɤɢɣ ɫɨɫɬɚɜ 

ɜɨɞ ɝɥɚɜɧɵɦ ɨɛɪɚɡɨɦ ɜɥɢɹɸɬ ɫɥɟɞɭɸɳɢɟ ɮɚɤɬɨɪɵ: ɦɨɳɧɨɫɬɶ ɦɧɨɝɨɥɟɬɧɟɣ 

ɦɟɪɡɥɨɬɵ, ɪɟɥɶɟɮ, ɩɪɢɫɭɬɫɬɜɢɟ ɢɥɢ ɨɬɫɭɬɫɬɜɢɟ ɬɟɤɬɨɧɢɱɟɫɤɢɯ ɧɚɪɭɲɟɧɢɣ, 

ɫɨɫɬɚɜ ɩɨɪɨɞ ɢ ɢɯ ɬɪɟɳɢɧɨɜɚɬɨɫɬɶ. Ɇɧɨɝɨɥɟɬɧɟɦɟɪɡɥɵɟ ɩɨɪɨɞɵ ɹɜɥɹɸɬɫɹ 

ɜɨɞɨɭɩɨɪɨɦ ɞɥɹ ɧɚɞɦɟɪɡɥɨɬɧɵɯ ɜɨɞ, ɬɚɤ ɤɚɤ ɬɟ ɡɚɥɟɝɚɸɬ ɧɚ ɞɚɧɧɵɯ ɩɨɪɨɞɚɯ. 

Ⱥɬɦɨɫɮɟɪɧɵɟ ɨɫɚɞɤɢ ɢ ɜɨɞɵ ɬɚɹɧɢɹ ɦɟɪɡɥɵɯ ɩɨɪɨɞ ɹɜɥɹɸɬɫɹ ɢɫɬɨɱɧɢɤɚɦɢ 

ɩɢɬɚɧɢɹ ɜɨɞ ɧɚɞ ɦɟɪɡɥɨɬɨɣ. ɂɦɟɧɧɨ ɫɨɫɬɚɜ ɨɬɥɨɠɟɧɢɣ, ɜɦɟɳɚɸɳɢɯ ɜɨɞɵ, ɢ 

ɫɨɫɬɚɜ ɚɬɦɨɫɮɟɪɧɵɯ ɨɫɚɞɤɨɜ ɨɩɪɟɞɟɥɹɸɬ ɯɢɦɢɱɟɫɤɢɣ ɫɨɫɬɚɜ ɧɚɞɦɟɪɡɥɨɬɧɵɯ 

ɜɨɞ. ɉɪɚɤɬɢɱɟɫɤɢ ɜɟɫɶ ɝɨɞ ɜɨɞɵ ɧɚɯɨɞɹɬɫɹ ɜ ɬɜɟɪɞɨɦ ɫɨɫɬɨɹɧɢɢ. 

Ⱦɥɹ ɫɨɥɟɧɨɫɧɨɣ ɝɢɞɪɨɝɟɨɥɨɝɢɱɟɫɤɨɣ ɮɨɪɦɚɰɢɢ ɯɚɪɚɤɬɟɪɧɵ: ɡɚɫɬɨɣɧɵɣ 

ɝɢɞɪɨɞɢɧɚɦɢɱɟɫɤɢɣ ɪɟɠɢɦ, ɜɵɫɨɤɢɣ ɭɪɨɜɟɧɶ ɦɢɧɟɪɚɥɢɡɚɰɢɢ (ɨɬ 240 ɞɨ 

445 ɝ/ɞɦ2), ɚ ɬɚɤɠɟ ɯɥɨɪɢɞɧɵɣ ɧɚɬɪɢɟɜɨ-ɤɚɥɶɰɢɟɜɵɣ, ɤɚɥɶɰɢɟɜɵɣ ɢ ɦɚɝɧɢɟɜɨ-

ɤɚɥɶɰɢɟɜɵɣ ɫɨɫɬɚɜ, ɩɪɟɬɟɪɩɟɜɲɢɣ ɦɧɨɠɟɫɬɜɨ ɦɟɬɚɦɨɪɮɨɡ. ɍɪɨɜɟɧɶ 

ɦɢɧɟɪɚɥɢɡɚɰɢɢ ɪɚɫɬɟɬ ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɝɥɭɛɢɧɵ ɫɨɥɟɧɨɫɧɨɣ ɮɨɪɦɚɰɢɢ.  

ɇɢɠɧɹɹ ɩɨɞɫɨɥɟɜɚɹ ɝɢɞɪɨɝɟɨɥɨɝɢɱɟɫɤɚɹ ɮɨɪɦɚɰɢɹ ɫɨɫɬɨɢɬ ɢɡ 

ɬɟɪɪɢɝɟɧɧɨɝɨ, ɪɢɮɟɣɫɤɨɝɨ, ɤɚɪɛɨɧɚɬɧɨɝɨ ɢ ɬɟɪɪɢɝɟɧɧɨ-ɫɭɥɶɮɚɬɧɨ-ɤɚɪɛɨɧɚɬɧɨɝɨ 

ɤɨɦɩɥɟɤɫɨɜ ɪɟɝɢɨɧɚɥɶɧɨɣ ɪɚɫɫɨɥɨɧɨɫɧɨɫɬɢ. ɉɨɞɫɨɥɟɜɚɹ ɮɨɪɦɚɰɢɹ 

ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɟɳɟ ɬɟɦ, ɱɬɨ ɦɢɧɟɪɚɥɢɡɚɰɢɹ ɪɚɫɫɨɥɨɜ ɩɥɚɫɬɚ ɩɪɟɬɟɪɩɟɜɚɟɬ 

ɫɧɢɠɟɧɢɟ ɞɨ 180…290 ɝ/ɞɦ3. 
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ȼɚɠɧɚɹ ɧɚɞɫɨɥɟɜɚɹ ɮɨɪɦɚɰɢɹ ɫ ɟɟ ɩɪɟɫɧɵɦɢ ɜɨɞɚɦɢ ɧɚɯɨɞɢɬɫɹ ɩɨɞ 

ɜɥɢɹɧɢɟɦ ɦɧɨɝɨɥɟɬɧɟɣ ɦɟɪɡɥɨɬɵ, ɢɡ ɱɟɝɨ ɫɥɟɞɭɟɬ ɜɵɜɨɞ, ɱɬɨ ɢɡɭɱɟɧɢɟ ɢ 

ɢɫɫɥɟɞɨɜɚɧɢɟ ɬɟɪɪɢɬɨɪɢɢ ɬɪɟɛɭɸɬ ɨɫɨɛɨɝɨ ɢɡɭɱɟɧɢɹ [5, 6]. 

 

1.3 ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɩɨɱɜɟɧɧɨɝɨ ɩɨɤɪɨɜɚ 

 

ɋɨɝɥɚɫɧɨ ɩɨɱɜɟɧɧɨ-ɝɟɨɝɪɚɮɢɱɟɫɤɨɦɭ ɪɚɣɨɧɢɪɨɜɚɧɢɸ ɬɟɪɪɢɬɨɪɢɹ 

ɘɪɭɛɱɟɧɨ-Ɍɨɯɨɦɫɤɨɝɨ ɦɟɫɬɨɪɨɠɞɟɧɢɹ ɨɬɧɨɫɢɬɫɹ ɤ ɋɪɟɞɧɟ-ɋɢɛɢɪɫɤɨɣ 

ɩɨɱɜɟɧɧɨɣ ɩɪɨɜɢɧɰɢɢ ɪɚɜɧɢɧɧɵɯ ɬɟɪɪɢɬɨɪɢɣ, ɩɪɢɧɚɞɥɟɠɢɬ ɡɨɧɟ ɬɚɟɠɧɵɯ 

ɦɟɪɡɥɨɬɧɵɯ ɢ ɩɚɥɟɜɵɯ ɩɨɱɜ ɫɪɟɞɧɟɣ ɬɚɣɝɢ ȼɨɫɬɨɱɧɨ-ɋɢɛɢɪɫɤɨɣ ɦɟɪɡɥɨɬɧɨ-

ɬɚɟɠɧɨɣ ɨɛɥɚɫɬɢ ɛɨɪɟɚɥɶɧɨɝɨ ɝɟɨɝɪɚɮɢɱɟɫɤɨɝɨ ɩɨɹɫɚ (ɪɢɫɭɧɨɤ 1.3). 

 

 

Ɋɢɫɭɧɨɤ 1.3 – Ɍɚɟɠɧɨ-ɦɟɪɡɥɨɬɧɵɟ ɢ ɩɚɥɟɜɵɟ ɩɨɱɜɵ ɫɪɟɞɧɟɣ ɬɚɣɝɢ 

 

ȼɨɫɬɨɱɧɨ-ɋɢɛɢɪɫɤɚɹ ɦɟɪɡɥɨɬɧɨ-ɬɚɟɠɧɚɹ ɨɛɥɚɫɬɶ ɧɚɯɨɞɢɬɫɹ ɤ ɜɨɫɬɨɤɭ ɨɬ 

ɪɟɤɢ ȿɧɢɫɟɣ ɜ ɩɪɟɞɟɥɚɯ ȼɨɫɬɨɱɧɨɣ ɢ ɋɪɟɞɧɟɣ ɋɢɛɢɪɢ. Ɇɨɠɧɨ ɜɵɞɟɥɢɬɶ 

ɫɥɟɞɭɸɳɢɟ ɟɟ ɨɫɨɛɟɧɧɨɫɬɢ: ɷɤɫɬɪɚɤɨɧɬɢɧɟɧɬɚɥɶɧɵɣ, ɯɨɥɨɞɧɵɣ ɢ ɨɬɧɨɫɢɬɟɥɶɧɨ 
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ɫɭɯɨɣ ɤɥɢɦɚɬ, ɨɫɬɪɨɜɤɨɜɨɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɦɧɨɝɨɥɟɬɧɟɣ ɦɟɪɡɥɨɬɵ, 

ɩɪɟɨɛɥɚɞɚɧɢɟ ɝɨɪ. Ɏɥɨɪɚ ɬɟɪɪɢɬɨɪɢɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɥɢɫɬɜɟɧɧɢɱɧɨɣ ɬɚɣɝɨɣ [7]. 

Ɂɨɧɚ ɬɚɟɠɧɵɯ ɦɟɪɡɥɨɬɧɵɯ ɢ ɩɚɥɟɜɵɯ ɩɨɱɜ ɫɪɟɞɧɟɣ ɬɚɣɝɢ ɧɚɯɨɞɢɬɫɹ ɧɚ 

ɸɝɟ ɨɬ ɫɟɜɟɪɧɨɣ ɬɚɣɝɢ ɩɪɢɦɟɪɧɨ ɦɟɠɞɭ 60 ɢ 65  ɫɟɜɟɪɧɨɣ ɲɢɪɨɬɵ. Ʉɥɢɦɚɬ 

ɡɨɧɵ ɧɟɨɞɧɨɪɨɞɟɧ: ɯɨɥɨɞɧɵɣ ɦɟɫɹɰ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɤɨɥɟɛɚɧɢɟɦ ɬɟɦɩɟɪɚɬɭɪ ɨɬ 

-25 ɞɨ -45°C , ɫɚɦɵɣ ɬɟɩɥɵɣ ɦɟɫɹɰ – ɨɬ 14,5 ɞɨ 18,5°C . Ʉɨɥɢɱɟɫɬɜɨ ɨɫɚɞɤɨɜ ɡɚ 

ɝɨɞ ɦɟɧɹɟɬɫɹ ɨɬ 300…400 ɦɦ ɞɨ 200…350 ɦɦ. 

ȼ ɋɪɟɞɧɟ-ɋɢɛɢɪɫɤɨɣ ɩɪɨɜɢɧɰɢɢ ɩɪɟɞɫɬɚɜɥɟɧɨ ɲɢɪɨɤɨɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ 

ɦɟɪɡɥɨɬɧɨ-ɬɚɟɠɧɵɯ ɤɢɫɥɵɯ ɩɨɱɜ. ɂɯ ɮɨɪɦɢɪɨɜɚɧɢɟ ɩɪɨɢɫɯɨɞɢɬ ɧɚ ɷɥɸɜɢɢ 

ɩɥɨɬɧɵɯ ɩɨɪɨɞ ɜ ɭɫɥɨɜɢɹɯ ɜɵɫɨɤɨɝɨ ɭɪɨɜɧɹ ɜɥɚɠɧɨɫɬɢ. ɉɪɨɮɢɥɶ ɩɨɱɜɵ ɢɦɟɟɬ 

ɛɭɪɭɸ ɨɤɪɚɫɤɭ, ɫɥɚɛɨ ɨɝɥɟɟɧ, ɤɪɢɨɬɭɪɛɢɪɨɜɚɧ. ɉɨɱɜɵ ɋɪɟɞɧɟ-ɋɢɛɢɪɫɤɨɣ 

ɩɪɨɜɢɧɰɢɢ ɹɜɥɹɸɬɫɹ ɫɢɥɶɧɨɤɢɫɥɵɦɢ, ɤɢɫɥɵɦɢ, ɢɯ ɫɬɟɩɟɧɶ ɧɚɫɵɳɟɧɧɨɫɬɢ 

ɨɫɧɨɜɚɧɢɹɦɢ ɨɱɟɧɶ ɧɢɡɤɚɹ. ɋ ɝɥɭɛɢɧɨɣ ɢɡɦɟɧɹɟɬɫɹ ɫɨɞɟɪɠɚɧɢɟ ɝɭɦɭɫɚ, 

ɜɚɪɶɢɪɭɹɫɶ ɜ ɩɪɟɞɟɥɚɯ 3…5 %. Ɉɧ ɧɚɤɚɩɥɢɜɚɟɬɫɹ, ɜ ɨɫɧɨɜɧɨɦ, ɧɚɞ ɫɥɨɟɦ 

ɦɟɪɡɥɵɯ ɩɨɪɨɞ [8]. 

 

1.4 Ƚɟɨɤɪɢɨɥɨɝɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ 

 

ɋɨɝɥɚɫɧɨ ɝɟɨɤɪɢɨɥɨɝɢɱɟɫɤɨɦɭ ɪɚɣɨɧɢɪɨɜɚɧɢɸ ɘɪɭɛɱɟɧɨ-Ɍɨɯɨɦɫɤɨɟ 

ɦɟɫɬɨɪɨɠɞɟɧɢɟ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɜ Ɍɭɧɝɭɫɫɤɨɦ ɪɚɣɨɧɟ, ɤɨɬɨɪɵɣ ɨɯɜɚɬɵɜɚɟɬ 

ɜɟɪɯɨɜɶɹ ɇɢɠɧɟɣ Ɍɭɧɝɭɫɤɢ ɢ ɛɚɫɫɟɣɧ ɉɨɞɤɚɦɟɧɧɨɣ Ɍɭɧɝɭɫɤɢ. 

Ɍɟɪɪɢɬɨɪɢɚɥɶɧɵɣ ɤɥɢɦɚɬ ɪɟɡɤɨ ɤɨɧɬɢɧɟɧɬɚɥɶɧɵɣ ɫ ɩɪɟɨɛɥɚɞɚɧɢɟɦ ɜ 

ɡɢɦɧɟɟ ɜɪɟɦɹ ɋɢɛɢɪɫɤɨɝɨ ɚɧɬɢɰɢɤɥɨɧɚ, ɤɨɝɞɚ ɜɨ ɜɪɟɦɹ ɦɨɪɨɡɧɨɣ ɢ 

ɦɚɥɨɫɧɟɠɧɨɣ ɩɨɝɨɞɵ ɯɨɥɨɞɧɵɣ ɜɨɡɞɭɯ ɡɚɫɬɚɢɜɚɟɬɫɹ ɜ ɩɨɧɢɠɟɧɢɹɯ, ɱɬɨ 

ɫɩɨɫɨɛɫɬɜɭɟɬ ɫɨɡɞɚɧɢɸ ɭɫɥɨɜɢɣ ɞɥɹ ɪɚɡɜɢɬɢɹ ɦɟɪɡɥɨɬɵ. ɉɪɢ ɷɬɨɦ ɜɵɲɟ ɩɨ 

ɪɟɥɶɟɮɭ ɩɪɨɢɫɯɨɞɢɬ ɮɨɪɦɢɪɨɜɚɧɢɟ ɬɟɩɥɨɝɨ ɫɥɨɹ ɢɧɜɟɪɫɢɢ ɬɟɦɩɟɪɚɬɭɪɵ, ɝɞɟ 

ȼɆȽ ɨɬɫɭɬɫɬɜɭɸɬ. 

Ɉɛɥɚɫɬɢ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɦɧɨɝɨɥɟɬɧɟɦɟɪɡɥɵɯ ɩɨɪɨɞ  ɜ ɝɪɚɧɢɰɚɯ 

Ɍɭɧɝɭɫɫɤɨɝɨ ɪɚɣɨɧɚ ɢɡɦɟɧɹɸɬɫɹ ɨɬ ɪɟɞɤɨɨɫɬɪɨɜɧɨɝɨ ɧɚ ɸɝɨ-ɡɚɩɚɞɟ ɞɨ 

ɨɫɬɪɨɜɧɨɝɨ ɧɚ ɫɟɜɟɪɨ-ɜɨɫɬɨɤɟ. ɇɚ ɡɚɩɚɞɟ Ɂɚɚɧɝɚɪɫɤɨɝɨ ɩɥɚɬɨ ɪɚɡɜɢɬɵ ɨɫɬɪɨɜɚ 
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ɦɧɨɝɨɥɟɬɧɟɣ ɦɟɪɡɥɨɬɵ. Ɉɧɢ ɜɫɬɪɟɱɚɸɬɫɹ ɜ ɭɫɬɶɟ ɉɨɞɤɚɦɟɧɧɨɣ Ɍɭɧɝɭɫɤɢ, ɜ 

ɛɚɫɫɟɣɧɚɯ Ȼɚɯɬɵ ɢ ȼɟɥɶɦɨ. ɉɥɨɳɚɞɶ ɜɚɪɶɢɪɭɟɬɫɹ ɨɬ 10 % ɜ ɡɚɩɚɞɧɨɣ ɱɚɫɬɢ 

ɪɚɣɨɧɚ ɞɨ 20 % ɜ ɫɟɜɟɪɧɨɣ ɱɚɫɬɢ. ɉɪɢɭɪɨɱɟɧɧɨɫɬɶ ɨɫɬɪɨɜɨɜ ɦɟɪɡɥɵɯ ɩɨɪɨɞ ɤ 

ɡɚɬɨɪɮɨɜɚɧɧɵɦ ɞɨɥɢɧɚɦ ɪɟɤ, ɤ ɡɚɛɨɥɨɱɟɧɧɵɦ ɭɱɚɫɬɤɚɦ ɜɨɞɨɪɚɡɞɟɥɨɜ 

ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɩɥɨɳɚɞɶɸ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ 20…35 %. ɇɚ ɜɨɫɬɨɤɟ, ɜ ɛɨɥɟɟ 

ɫɭɯɨɣ ɡɨɧɟ, ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɸ ɦɧɨɝɨɥɟɬɧɟɦɟɪɡɥɵɯ ɩɨɪɨɞ ɫɜɨɣɫɬɜɟɧɧɵ 

ɦɚɫɫɢɜɧɨ-ɨɫɬɪɨɜɧɨɣ ɢ ɩɪɟɪɵɜɢɫɬɵɣ ɯɚɪɚɤɬɟɪ ɪɚɡɜɢɬɢɹ. Ȼɚɫɫɟɣɧɵ ɪɟɤ Ɍɟɬɟɹ, 

ɑɭɧɹ, ȿɪёɦɚ, ɑɨɧɚ ɨɬɦɟɱɚɸɬɫɹ ɬɟɦ, ɱɬɨ ɦɟɪɡɥɵɟ ɬɨɥɳɢ ɜ ɷɬɢɯ ɦɟɫɬɚɯ 

ɪɚɫɩɪɨɫɬɪɚɧɹɸɬɫɹ ɩɪɟɪɵɜɢɫɬɨ ɢ ɪɚɡɜɢɬɵ ɩɨ ɜɫɟɦɭ ɪɟɥɶɟɮɭ. 

Ɍɟɦɩɟɪɚɬɭɪɚ ɦɟɪɡɥɵɯ ɩɨɪɨɞ ɜ ɛɚɫɫɟɣɧɚɯ ɪɟɤ Ɍɟɹ ɢ ȼɟɥɶɦɨ ɦɨɠɟɬ 

ɦɟɧɹɬɶɫɹ ɨɬ -0,1 ɞɨ -0,3°C . ȼɨɞɨɪɚɡɞɟɥɭ ɐɟɧɬɪɚɥɶɧɨɬɭɧɝɭɫɫɤɨɝɨ ɩɥɚɬɨ 

ɯɚɪɚɤɬɟɪɧɨ ɫɧɢɠɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɞɨ -2°C . ɋɚɦɵɟ ɧɢɡɤɢɟ ɬɟɦɩɟɪɚɬɭɪɵ, ɨɤɨɥɨ 

-3°C , ɨɬɦɟɱɚɸɬɫɹ ɜ ɥɶɞɢɫɬɵɯ ɩɟɫɱɚɧɨ-ɢɥɨɜɚɬɵɯ ɢ ɝɥɢɧɢɫɬɵɯ ɨɬɥɨɠɟɧɢɹɯ 

ɧɢɡɤɢɯ ɬɟɪɪɚɫ ɜɟɪɯɨɜɶɟɜ ɪɟɤɢ ɇɢɠɧɹɹ Ɍɭɧɝɭɫɤɚ. Ⱦɥɹ ɛɨɥɶɲɟɣ ɱɚɫɬɢ 

ɬɟɪɪɢɬɨɪɢɢ ɯɚɪɚɤɬɟɪɧɨ ɩɨɧɢɠɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɨɬ ɜɨɞɨɪɚɡɞɟɥɨɜ ɤ ɞɧɢɳɚɦ 

ɞɨɥɢɧ. ɗɬɨ ɫɜɹɡɚɧɨ ɫ ɬɟɦ, ɱɬɨ ɩɨɧɢɠɟɧɢɟ ɫɪɟɞɧɟɝɨɞɨɜɨɣ ɬɟɦɩɟɪɚɬɭɪɵ, 

ɭɜɟɥɢɱɟɧɢɟ ɦɨɳɧɨɫɬɢ ɦɟɪɡɥɨɬɵ ɢ ɩɨɧɢɠɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ 

ɩɪɨɢɫɯɨɞɹɬ ɜɫɥɟɞɫɬɜɢɟ ɭɜɟɥɢɱɟɧɢɹ ɦɨɳɧɨɫɬɢ ɝɨɪɢɡɨɧɬɚ ɬɨɪɮɚ. 

ɂɡɦɟɧɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɦɟɪɡɥɨɬɵ, ɱɶɹ ɦɨɳɧɨɫɬɶ ɧɟ ɩɪɟɜɵɲɚɟɬ 50 ɦ, 

ɥɢɛɨ ɨɬɥɢɱɚɟɬɫɹ ɛɟɡɝɪɚɞɢɟɧɬɧɵɦ ɯɚɪɚɤɬɟɪɨɦ, ɱɬɨ ɝɨɜɨɪɢɬ ɨ ɧɟɭɫɬɨɣɱɢɜɨɣ 

ɞɟɝɪɚɞɚɰɢɢ ɦɟɪɡɥɵɯ ɩɨɪɨɞ, ɥɢɛɨ ɜɵɞɟɥɹɟɬɫɹ ɝɟɨɬɟɪɦɢɱɟɫɤɢɦ ɝɪɚɞɢɟɧɬɨɦ 3…5

°C  ɧɚ 100 ɦ, ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɳɢɦ ɨ ɬɨɦ, ɱɬɨ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɫɭɪɨɜɨɫɬɶ 

ɝɟɨɤɪɢɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ. ȼ ɫɥɨɠɢɜɲɢɯɫɹ ɭɫɥɨɜɢɹɯ ɤɥɢɦɚɬɚ ɨɫɜɨɟɧɢɟ 

ɬɟɪɪɢɬɨɪɢɢ, ɫ ɭɱɟɬɨɦ ɢɡɦɟɧɟɧɢɹ ɥɚɧɞɲɚɮɬɚ ɜɥɚɠɧɨɫɬɢ ɝɪɭɧɬɚ, ɦɨɠɟɬ 

ɫɩɨɫɨɛɫɬɜɨɜɚɬɶ ɢ ɫɨɯɪɚɧɟɧɢɸ, ɢ ɞɟɝɪɚɞɚɰɢɢ ɦɟɪɡɥɨɬɵ. 

ɋɦɟɧɚ ɩɪɨɰɟɫɫɨɜ ɦɧɨɝɨɥɟɬɧɟɝɨ ɩɪɨɦɟɪɡɚɧɢɹ ɢ ɩɪɨɬɚɢɜɚɧɢɹ ɝɨɪɧɵɯ ɩɨɪɨɞ 

ɨɛɭɫɥɨɜɥɟɧɚ ɬɟɦ, ɱɬɨ ɜ Ɍɭɧɝɭɫɫɤɨɦ ɪɚɣɨɧɟ ɯɚɪɚɤɬɟɪ ɬɟɩɥɨɨɛɦɟɧɚ ɩɨɫɬɨɹɧɧɨ 

ɦɟɧɹɥɫɹ ɩɨ ɯɨɞɭ ɢɫɬɨɪɢɢ ɨɯɥɚɠɞɟɧɢɹ. ɉɨɷɬɨɦɭ ɜ ɛɨɥɶɲɟɣ ɱɚɫɬɢ ɬɟɪɪɢɬɨɪɢɢ  

ɦɟɪɡɥɨɬɚ ɫɮɨɪɦɢɪɨɜɚɥɚɫɶ ɬɨɥɶɤɨ ɜ ɝɨɥɨɰɟɧɟ ɩɨɫɥɟ ɬɟɪɦɢɱɟɫɤɨɝɨ ɦɚɤɫɢɦɭɦɚ. ȿɟ 

ɨɫɨɛɟɧɧɨɫɬɢ, ɫɜɹɡɚɧɧɵɟ ɫ ɪɚɡɜɢɬɢɟɦ ɢ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟɦ, ɫɨɨɬɧɨɫɹɬɫɹ ɫ 
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ɢɡɦɟɧɟɧɢɟɦ ɭɪɨɜɧɹ ɬɟɩɥɨɨɛɦɟɧɧɵɯ ɩɪɨɰɟɫɫɨɜ ɜɨ ɜɪɟɦɹ ɩɨɡɞɧɟɝɨ ɝɨɥɨɰɟɧɚ ɢ 

ɫɨɜɪɟɦɟɧɧɵɯ ɬɟɪɪɢɬɨɪɢɚɥɶɧɵɯ ɩɪɢɪɨɞɧɵɯ ɭɫɥɨɜɢɣ. Ɏɨɪɦɢɪɨɜɚɧɢɟ ɢ 

ɫɨɯɪɚɧɟɧɢɟ ɷɬɢɯ ɩɪɢɪɨɞɧɵɯ ɭɫɥɨɜɢɣ ɨɛɭɫɥɚɜɥɢɜɚɟɬɫɹ ɬɟɦ, ɱɬɨ ɡɞɟɫɶ 

ɝɨɫɩɨɞɫɬɜɭɸɬ ɫɭɪɨɜɵɣ ɤɥɢɦɚɬ, ɛɨɥɶɲɚɹ ɡɚɛɨɥɨɱɟɧɧɨɫɬɶ ɩɨɜɟɪɯɧɨɫɬɢ, 

ɡɚɬɨɪɮɨɜɚɧɧɨɫɬɶ ɨɬɥɨɠɟɧɢɣ ɫɭɝɥɢɧɤɨɜ. Ɉɤɚɡɵɜɚɟɬ ɜɥɢɹɧɢɟ ɬɚɤɠɟ ɫɥɚɛɵɣ 

ɜɨɞɨɨɛɦɟɧ ɜ ɝɨɪɧɵɯ ɩɨɪɨɞɚɯ ɜɜɢɞɭ ɬɨɝɨ, ɱɬɨ ɪɟɥɶɟɮ ɪɚɜɧɢɧɧɵɣ, ɜɪɟɡ ɪɟɱɧɵɯ 

ɞɨɥɢɧ ɞɨɜɨɥɶɧɨ ɫɥɚɛɵɣ, ɚ ɧɟɨɬɟɤɬɨɧɢɱɟɫɤɢɣ ɷɬɚɩ ɬɟɪɪɢɬɨɪɢɚɥɶɧɨɣ ɷɜɨɥɸɰɢɢ 

ɧɚɯɨɞɢɬɫɹ ɧɚ ɫɬɚɛɢɥɶɧɨɦ ɭɪɨɜɧɟ. 

Ɇɟɪɡɥɵɟ ɬɨɥɳɢ Ɍɭɧɝɭɫɫɤɨɝɨ ɪɚɣɨɧɚ ɨɬɥɢɱɚɸɬɫɹ ɨɞɧɨɹɪɭɫɧɵɦ ɫɬɪɨɟɧɢɟɦ 

ɢ ɫɨɫɬɨɹɬ ɬɨɥɶɤɨ ɢɡ ɦɧɨɝɨɥɟɬɧɟɦɟɪɡɥɵɯ ɩɨɪɨɞ. Ɇɨɳɧɨɫɬɶ ɦɟɪɡɥɨɬɵ 

ɜɚɪɶɢɪɭɟɬɫɹ ɨɬ 10…25 ɞɨ 100 ɦ. ɉɨ ɞɨɥɢɧɟ ɪɟɤɢ ɇɢɠɧɟɣ Ɍɭɧɝɭɫɤɢ ɦɨɳɧɨɫɬɶ 

ɦɟɪɡɥɨɬɵ ɩɪɟɬɟɪɩɟɜɚɟɬ ɢɡɦɟɧɟɧɢɹ ɤ ɫɟɜɟɪɭ ɨɬ 15 ɦ ɨɤɨɥɨ ɞɟɪɟɜɧɢ 

ɉɨɞɜɨɥɨɲɢɧɨ ɞɨ 40 ɦ ɜ ɪɚɣɨɧɟ ɪɟɤɢ ɇɢɠɧɹɹ Ʉɪɢɜɚɹ. ȼ ɫɟɜɟɪɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ 

ɨɬ ɪɟɤɢ Ɍɟɬɟɹ ɦɟɪɡɥɨɬɚ ɞɨɫɬɢɝɚɟɬ ɦɨɳɧɨɫɬɢ ɜ 100 ɦ, ɚ ɪɟɞɤɢɟ ɬɚɥɢɤɢ ɦɚɥɨɝɨ 

ɪɚɡɦɟɪɚ ɦɨɝɭɬ ɜɫɬɪɟɬɢɬɶɫɹ ɥɢɲɶ ɩɨɞ ɪɭɫɥɚɦɢ ɫɪɟɞɧɢɯ ɢ ɤɪɭɩɧɵɯ ɪɟɤ. 

Ɇɨɳɧɨɫɬɶ ɦɧɨɝɨɥɟɬɧɟɣ ɦɟɪɡɥɨɬɵ ɤ ɸɝɭ ɨɬ ɦɟɠɞɭɪɟɱɶɹ Ɍɟɬɟɢ ɢ Ȼɨɥɶɲɨɣ 

ȿɪɟɦɵ ɩɪɟɬɟɪɩɟɜɚɟɬ ɫɧɢɠɟɧɢɟ ɞɨ 50 ɦ, ɨɛɪɚɡɭɹ ɩɨɹɜɥɟɧɢɟ ɫɤɜɨɡɧɵɯ ɬɚɥɢɤɨɜ. 

ɇɚ ɸɝɟ ɨɬ Ȼɨɥɶɲɨɣ ȿɪɟɦɵ ɦɨɠɧɨ ɜɫɬɪɟɬɢɬɶ ɨɫɬɪɨɜɚ ɦɟɪɡɥɵɯ ɩɨɪɨɞ, ɦɨɳɧɨɫɬɶ 

ɤɨɬɨɪɵɯ ɫɨɫɬɚɜɥɹɟɬ 30…50 ɦ. Ɍɚɥɢɤɢ ɡɞɟɫɶ ɧɚɯɨɞɹɬɫɹ ɧɟ ɬɨɥɶɤɨ ɩɨɞ ɪɟɱɧɵɦɢ 

ɪɭɫɥɚɦɢ, ɧɨ ɢ ɧɚ ɫɭɯɢɯ ɜɨɞɨɪɚɡɞɟɥɶɧɵɯ ɭɱɚɫɬɤɚɯ, ɨɬɥɢɱɚɸɳɢɯɫɹ ɯɨɪɨɲɟɣ 

ɞɪɟɧɢɪɨɜɚɧɧɨɫɬɶɸ. Ɉɩɪɟɞɟɥɟɧɨ, ɱɬɨ ɩɨ ɞɨɥɢɧɟ ɪɟɤɢ Ƚɚɠɟɧɤɚ ɦɨɳɧɨɫɬɶ 

ɦɧɨɝɨɥɟɬɧɟɣ ɦɟɪɡɥɨɬɵ ɩɪɢɦɟɪɧɨ 16…18 ɦ, ɜ ɧɚɩɪɚɜɥɟɧɢɢ ɞɧɢɳɚ ɨɧɚ 

ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɞɨ 34…42 ɦ. Ⱦɥɹ ɧɢɠɧɟɝɨ ɬɟɱɟɧɢɹ ɉɨɞɤɚɦɟɧɧɨɣ Ɍɭɧɝɭɫɤɢ 

ɯɚɪɚɤɬɟɪɧɚ ɧɟɛɨɥɶɲɚɹ ɦɨɳɧɨɫɬɶ ɦɟɪɡɥɨɬɵ. 

Ɋɟɡɤɨɟ ɭɜɟɥɢɱɟɧɢɟ ɦɨɳɧɨɫɬɢ ɦɟɪɡɥɵɯ ɬɨɥɳ ɜ ɜɢɞɟ ɫɤɚɱɤɨɜ ɜ 

ɧɚɩɪɚɜɥɟɧɢɢ ɫɟɜɟɪɚ ɨɬ ɩɪɨɫɬɪɚɧɫɬɜɚ ɦɟɠɞɭ ɉɨɞɤɚɦɟɧɧɨɣ Ɍɭɧɝɭɫɤɨɣ ɢ ɇɢɠɧɟɣ 

ɩɪɨɢɫɯɨɞɢɬ ɡɚ ɫɱɟɬ ɫɨɯɪɚɧɟɧɢɹ ɩɨɡɞɧɟɩɥɟɣɫɬɨɰɟɧɨɜɨɣ ɦɟɪɡɥɨɬɵ ɜ ɧɢɠɧɟɣ 

ɨɛɥɚɫɬɢ ɪɚɡɪɟɡɚ. Ʉɪɟɨɥɢɬɨɜɚɹ ɡɨɧɚ ɡɞɟɫɶ ɫɨɫɬɨɢɬ ɜ ɧɟɤɨɬɨɪɵɯ ɦɟɫɬɚɯ ɢɡ ɞɜɭɯ 

ɹɪɭɫɨɜ. Ɇɨɳɧɨɫɬɶ ɜɟɪɯɧɟɝɨ ɹɪɭɫɚ ɝɨɥɨɰɟɧɨɜɨɣ ɦɟɪɡɥɨɬɵ ɦɨɠɟɬ ɦɟɧɹɬɶɫɹ ɨɬ 
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70…100 ɦ ɜ ɞɧɢɳɚɯ ɪɟɱɧɵɯ ɞɨɥɢɧ ɞɨ 100…200 ɦ ɝɨɥɨɰɟɧ-ɩɥɟɣɫɬɨɰɟɧɨɜɨɣ 

ɦɟɪɡɥɨɬɵ ɦɟɠɞɭ ɪɟɤɚɦɢ. 

ɇɚ ɨɫɧɨɜɧɨɣ ɱɚɫɬɢ Ɍɭɧɝɭɫɫɤɨɝɨ ɪɚɣɨɧɚ ɫɟɡɨɧɧɨɟ ɨɬɬɚɢɜɚɧɢɟ ɦɧɨɝɨɥɟɬɧɟɣ 

ɦɟɪɡɥɨɬɵ ɧɚɯɨɞɢɬɫɹ ɧɚ ɭɪɨɜɧɟ 1…1,5 ɦ. ɇɚ ɸɠɧɵɯ ɫɤɥɨɧɚɯ ɜɟɪɯɧɹɹ 

ɩɨɜɟɪɯɧɨɫɬɶ ɦɧɨɝɨɥɟɬɧɟɣ ɦɟɪɡɥɨɬɵ, ɫɨɫɬɨɹɳɚɹ ɢɡ ɝɥɢɧɵ, ɧɚɯɨɞɢɬɫɹ ɧɚ ɝɥɭɛɢɧɟ 

2…2,5 ɦ, ɧɚ ɫɟɜɟɪɧɵɯ ɫɤɥɨɧɚɯ ɝɥɭɛɢɧɚ ɫɨɫɬɚɜɥɹɟɬ ɨɬ 0,4 ɞɨ 0,9 ɦ. ɇɚ ɬɨɪɮɹɧɵɯ 

ɬɟɪɪɢɬɨɪɢɹɯ ɨɬɬɚɢɜɚɧɢɟ ɝɪɭɧɬɚ ɨɱɟɧɶ ɫɥɚɛɨɟ ɢ ɧɚɯɨɞɢɬɫɹ ɜ ɪɚɣɨɧɟ 0,4…0,6 ɦ. 

Ɋɟɱɧɵɟ ɞɨɥɢɧɵ, ɫɨɫɬɨɹɳɢɟ ɢɡ ɩɟɫɤɚ ɢ ɝɚɥɶɤɢ, ɨɬɥɢɱɚɸɬɫɹ ɫɟɡɨɧɧɵɦ 

ɩɪɨɬɚɢɜɚɧɢɟɦ ɜ 3…4 ɦ. Ȼɨɥɶɲɚɹ ɱɚɫɬɶ ɪɚɣɨɧɚ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɫɥɢɜɚɸɳɢɦɫɹ 

ɬɢɩɨɦ ɦɟɪɡɥɵɯ ɬɨɥɳ. ɇɟɫɦɨɬɪɹ ɧɚ ɷɬɨ, ɩɨɞ ɪɟɱɧɵɦɢ ɪɭɫɥɚɦɢ, ɦɟɫɬɚɦɢ ɧɚ 

ɬɟɪɪɚɫɚɯ ɪɟɤ, ɤɨɬɨɪɵɟ ɫɥɨɠɟɧɵ ɩɟɫɱɚɧɢɤɚɦɢ, ɝɥɭɛɢɧɚ ɜɟɪɯɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ 

ɦɧɨɝɨɥɟɬɧɟɣ ɦɟɪɡɥɨɬɵ ɫɨɫɬɚɜɥɹɟɬ ɨɬ 3 ɞɨ 6 ɦ ɢ ɧɟ ɫɥɢɜɚɟɬɫɹ ɫɨ ɫɥɨɟɦ, ɤɨɬɨɪɵɣ 

ɩɪɨɦɟɪɡɚɟɬ ɡɚ ɡɢɦɧɢɣ ɩɟɪɢɨɞ. 

Ɋɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɤɪɢɨɝɟɧɧɵɯ ɨɛɪɚɡɨɜɚɧɢɣ ɜ Ɍɭɧɝɭɫɫɤɨɦ ɪɚɣɨɧɟ ɞɨɜɨɥɶɧɨ 

ɲɢɪɨɤɨɟ. Ʉɭɪɭɦɵ, – ɤɚɦɟɧɧɵɟ ɨɫɬɪɨɭɝɨɥɶɧɵɟ ɝɥɵɛɵ, – ɜ ɧɟɤɨɬɨɪɵɯ ɦɟɫɬɚɯ 

ɩɨɤɪɵɜɚɸɬ ɫɤɥɨɧɵ ɦɚɫɫɢɜɨɜ ɬɪɚɩɩɨɜ, ɧɚ ɤɪɭɬɵɯ ɨɛɥɚɫɬɹɯ ɩɪɨɢɫɯɨɞɢɬ ɢɯ 

ɩɟɪɟɯɨɞ ɜ ɨɫɵɩɧɵɟ ɫɤɨɩɥɟɧɢɹ. 

Ɋɚɡɜɢɬɢɟ ɬɨɪɮɹɧɢɤɨɜ, ɚ ɬɚɤɠɟ ɜɟɪɯɨɜɵɯ, ɩɟɪɟɯɨɞɧɵɯ ɢ ɧɢɡɢɧɧɵɯ ɛɨɥɨɬ, 

ɨɛɭɫɥɨɜɥɟɧɨ ɧɚɥɢɱɢɟɦ ɦɧɨɝɨɥɟɬɧɟɣ ɦɟɪɡɥɨɬɵ. Ɂɚɛɨɥɨɱɟɧɧɨɫɬɶ ɯɚɪɚɤɬɟɪɧɚ, 

ɝɥɚɜɧɵɦ ɨɛɪɚɡɨɦ, ɞɥɹ ɩɨɜɟɪɯɧɨɫɬɟɣ ɩɥɨɫɤɢɯ ɦɟɠɞɭɪɟɱɢɣ, ɤɨɬɨɪɵɟ ɫɥɨɠɟɧɵ 

ɜɧɟɞɪɟɧɢɟɦ ɬɪɚɩɩɨɜ ɜ ɩɥɚɫɬ. ɋɤɥɨɧɚɦ ɜɨɞɨɪɚɡɞɟɥɨɜ ɩɪɢɫɭɳɚ ɡɚɦɲɟɥɨɫɬɶ, ɚ 

ɪɹɞɨɦ ɧɚɯɨɞɹɳɢɦɫɹ ɨɛɥɚɫɬɹɦ – ɩɟɪɟɯɨɞɧɚɹ ɡɚɛɨɥɨɱɟɧɧɨɫɬɶ. ɇɢɡɢɧɧɵɟ ɛɨɥɨɬɚ 

ɜɫɬɪɟɱɚɸɬɫɹ ɜ ɪɟɱɧɵɯ ɞɨɥɢɧɚɯ ɢ ɩɨɣɦɚɯ. ɋɱɢɬɚɟɬɫɹ, ɱɬɨ ɷɬɢ ɛɨɥɨɬɚ 

ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ ɨ ɩɨɫɥɟɞɧɟɣ ɫɬɚɞɢɢ ɡɚɪɚɫɬɚɧɢɹ, ɩɪɨɢɫɯɨɞɹɳɟɝɨ ɫ ɛɨɥɶɲɢɦɢ 

ɜɨɞɨɟɦɚɦɢ ɢɥɢ ɨɡɟɪɚɦɢ ɬɟɪɦɨɤɚɪɫɬɚ. Ɇɨɳɧɨɫɬɶ ɬɨɪɮɹɧɨɝɨ ɫɥɨɹ ɧɚ ɛɨɥɨɬɚɯ 

ɧɚɯɨɞɢɬɫɹ ɜ ɩɪɟɞɟɥɚɯ 1,5…3 ɦ, ɢɧɨɝɞɚ 4…5 ɦ. ɋɭɳɟɫɬɜɭɟɬ ɦɧɟɧɢɟ, ɱɬɨ ɷɬɢ 

ɨɛɥɚɫɬɢ ɫɱɢɬɚɸɬɫɹ ɪɟɥɢɤɬɨɜɵɦɢ ɬɨɪɮɹɧɢɤɚɦɢ. 

ɇɚ ɬɚɤɢɯ ɬɨɪɮɹɧɢɤɚɯ, ɜ ɛɨɥɨɬɚɯ, ɧɚ ɫɭɝɥɢɧɢɫɬɵɯ ɫɤɥɨɧɚɯ ɪɚɣɨɧɚ 

ɩɪɨɢɫɯɨɞɢɬ ɦɨɪɨɡɨɛɨɣɧɨɟ ɪɚɫɬɪɟɫɤɢɜɚɧɢɟ ɝɪɭɧɬɚ. ɍ ɷɜɨɥɸɰɢɢ ɦɢɤɪɨɪɟɥɶɟɮɚ 

ɩɨ ɬɪɟɳɢɧɚɦ ɦɨɪɨɡɨɛɨɣɧɨɫɬɢ ɟɫɬɶ ɨɫɨɛɟɧɧɨɫɬɶ – ɨɬɫɭɬɫɬɜɢɟ ɜɚɥɢɤɨɜ. ȼ 
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ɬɪɟɳɢɧɧɵɯ ɩɨɥɨɫɬɹɯ ɧɚɯɨɞɢɬɫɹ ɠɢɥɶɧɵɣ ɥɟɞ ɢɥɢ ɨɩɥɵɜɲɢɣ ɫɭɝɥɢɧɨɤ ɫ 

ɝɭɦɭɫɨɦ. 

Ⱦɥɹ Ɍɭɧɝɭɫɫɤɨɝɨ ɪɚɣɨɧɚ ɯɚɪɚɤɬɟɪɧɨ ɨɛɲɢɪɧɨɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ 

ɫɨɥɢɮɥɸɤɰɢɢ – ɫɬɟɤɚɧɢɹ ɝɪɭɧɬɚ, ɫɨɞɟɪɠɚɳɟɝɨ ɦɧɨɝɨ ɜɨɞɵ, ɩɨ ɦɟɪɡɥɨɣ 

ɩɨɜɟɪɯɧɨɫɬɢ ɫɤɥɨɧɨɜ, ɫɰɟɦɟɧɬɢɪɨɜɚɧɧɵɯ ɥɟɞɹɧɵɦɢ ɨɛɪɚɡɨɜɚɧɢɹɦɢ. ȼ ɬɚɣɝɟ 

ɫɨɥɢɮɥɸɤɰɢɹ ɩɪɨɢɫɯɨɞɢɬ ɫ ɦɚɥɨɣ ɫɤɨɪɨɫɬɶɸ. Ʌɟɬɨɦ, ɜɨ ɜɪɟɦɹ ɧɚɝɪɟɜɚ ɩɨɪɨɞ ɧɚ 

ɫɤɥɨɧɚɯ, ɟɟ ɫɤɨɪɨɫɬɶ ɭɜɟɥɢɱɢɜɚɟɬɫɹ. 

ȼ ɞɧɢɳɚɯ ɞɨɥɢɧ ɪɚɡɜɢɜɚɸɬɫɹ ɩɨɣɦɟɧɧɵɟ ɨɬɥɨɠɟɧɢɹ ɜ ɜɢɞɟ ɥɶɞɚ ɢ 

ɬɟɪɦɨɤɚɪɫɬ. ȿɝɨ ɨɛɪɚɡɨɜɚɧɢɟ ɹɜɥɹɟɬɫɹ ɫɥɟɞɫɬɜɢɟɦ ɨɬɬɚɢɜɚɧɢɹ ɥɶɞɨɜ. 

ȼɫɟ ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɵɟ ɨɫɨɛɟɧɧɨɫɬɢ ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ ɨ ɧɟɩɪɨɫɬɵɯ 

ɝɟɨɤɪɢɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ ɬɟɪɪɢɬɨɪɢɢ [9]. 

 

1.5 ɋɜɟɞɟɧɢɹ ɨ ɬɪɭɛɨɩɪɨɜɨɞɟ ɢ ɩɪɨɛɥɟɦɟ 

 

ɉɪɨɛɥɟɦɚ ɜɫɤɪɵɬɢɹ ɩɨɞɡɟɦɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɩɪɨɥɨɠɟɧɧɨɝɨ ɜ ȼɆȽ, 

ɹɜɥɹɟɬɫɹ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɦ ɹɜɥɟɧɢɟɦ ɧɚ ɦɧɨɝɢɯ ɭɱɚɫɬɤɚɯ ɩɪɨɦɵɫɥɨɜɵɯ 

ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɘɪɭɛɱɟɧɨ-Ɍɨɯɨɦɫɤɨɝɨ ɦɟɫɬɨɪɨɠɞɟɧɢɹ. ɉɪɢɦɟɪɨɦ ɦɨɠɟɬ 

ɫɥɭɠɢɬɶ ɫɢɫɬɟɦɚ ɫɛɨɪɚ ɧɟɮɬɢ ɢ ɝɚɡɚ ɧɚ ɤɭɫɬɨɜɨɣ ɩɥɨɳɚɞɤɟ. 

Ɉɛɴɟɤɬɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ɬɪɭɛɨɩɪɨɜɨɞ ɫ ɞɢɚɦɟɬɪɨɦ 273 ɦɦ ɢ 

ɬɨɥɳɢɧɨɣ ɫɬɟɧɤɢ 8 ɦɦ. Ⱦɥɢɧɚ ɫɨɫɬɚɜɥɹɟɬ 2300 ɦ. Ʉɥɚɫɫ ɩɪɨɱɧɨɫɬɢ ɞɚɧɧɨɣ 

ɬɪɭɛɵ – K52. Ⱦɥɹ ɞɚɧɧɨɝɨ ɤɥɚɫɫɚ ɩɪɨɱɧɨɫɬɢ ɯɚɪɚɤɬɟɪɧɵ ɩɪɟɞɟɥ ɬɟɤɭɱɟɫɬɢ, 

ɫɨɫɬɚɜɥɹɸɳɢɣ 353 Ɇɉɚ, ɢɥɢ 36 ɤɝɫ/ɦɦ2, ɢ ɜɪɟɦɟɧɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɪɚɡɪɵɜɭ, 

ɫɨɫɬɚɜɥɹɸɳɟɟ 510 Ɇɉɚ, ɢɥɢ 52 ɤɝɫ/ɦɦ2 [10]. Ɍɪɭɛɚ ɫɬɚɥɶɧɚɹ, ɛɟɫɲɨɜɧɚɹ, 

ɧɟɮɬɟɝɚɡɨɩɪɨɜɨɞɧɚɹ ɩɨɜɵɲɟɧɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɣ ɧɚɞɟɠɧɨɫɬɢ ɢɡ ɫɬɚɥɢ 

ɦɚɪɤɢ 13ɏɎȺ ɩɨ Ɍɍ 1317-006.1-593377520 – 2003. 

Ⱦɥɹ ɡɚɳɢɬɵ ɧɟɮɬɟɝɚɡɨɫɛɨɪɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ ɨɬ ɤɨɪɪɨɡɢɢ ɧɚ ɭɱɚɫɬɤɟ 

ɩɪɨɩɭɫɤɚ ɨɱɢɫɬɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɬɪɭɛɵ ɫ ɡɚɜɨɞɫɤɢɦ ɧɚɪɭɠɧɵɦ 

ɞɜɭɯɫɥɨɣɧɵɦ ɩɨɥɢɷɬɢɥɟɧɨɜɵɦ ɩɨɤɪɵɬɢɟɦ ɩɨ Ɍɍ 1390-003-52534308 – 2008. ɇɚ 

ɭɱɚɫɬɤɚɯ, ɝɞɟ ɩɪɨɩɭɫɤ ɨɱɢɫɬɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɧɟ ɩɪɟɞɭɫɦɨɬɪɟɧ, ɚ ɬɚɤɠɟ ɞɥɹ 

ɡɚɳɢɬɵ ɨɛɜɹɡɤɢ ɤɚɦɟɪ ɡɚɩɭɫɤɚ, ɩɪɢɟɦɚ ɫɪɟɞɫɬɜ ɨɱɢɫɬɤɢ ɢ ɞɢɚɝɧɨɫɬɢɤɢ (ɋɈȾ), 
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ɢɫɩɨɥɶɡɭɸɬɫɹ ɬɪɭɛɵ ɧɟ ɬɨɥɶɤɨ ɫ ɡɚɜɨɞɫɤɢɦ ɧɚɪɭɠɧɵɦ ɞɜɭɯɫɥɨɣɧɵɦ 

ɩɨɥɢɷɬɢɥɟɧɨɜɵɦ, ɧɨ ɢ ɜɧɭɬɪɟɧɧɢɦ ɞɜɭɯɫɥɨɣɧɵɦ ɷɩɨɤɫɢɞɧɵɦ ɩɨɤɪɵɬɢɟɦ ɩɨ Ɍɍ 

1390-003-52534308 – 2008. Ⱦɥɹ ɡɚɳɢɬɵ ɢɡɨɥɹɰɢɢ ɬɪɭɛɨɩɪɨɜɨɞɚ, 

ɩɪɨɤɥɚɞɵɜɚɟɦɨɝɨ ɜ ɝɪɭɧɬɚɯ, ɜɤɥɸɱɚɸɳɢɯ ɮɪɚɝɦɟɧɬɵ ɫɤɚɥɶɧɵɯ ɩɨɪɨɞ, ɢ ɜ 

ȼɆȽ, ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɮɭɬɟɪɨɜɤɚ ɬɪɭɛɨɩɪɨɜɨɞɚ ɫɤɚɥɶɧɵɦ ɥɢɫɬɨɦ ɋɅ-273. 

ɇɚ ɨɫɧɨɜɚɧɢɢ ɩɪɨɟɤɬɧɵɯ ɪɚɫɱɟɬɨɜ ɧɚ ɩɪɨɱɧɨɫɬɶ ɢ ɭɫɬɨɣɱɢɜɨɫɬɶ, ɝɥɭɛɢɧɚ 

ɡɚɥɨɠɟɧɢɹ ɞɨ ɜɟɪɯɧɟɣ ɨɛɪɚɡɭɸɳɟɣ ɧɟɮɬɟɝɚɡɨɫɛɨɪɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ 

ɫɨɫɬɚɜɥɹɟɬ 0,8 ɦ ɢ ɛɨɥɟɟ. ɒɢɪɢɧɚ ɬɪɚɧɲɟɢ ɩɨ ɞɧɭ ɫɨɫɬɚɜɥɹɟɬ ɧɟ ɦɟɧɟɟ 0,7 ɦ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɋɉ 34-116-97. Ɉɬɤɨɫɵ ɩɪɢɧɹɬɵ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ 

ɋɧɢɉ 3.02.01-87, ɋɧɢɉ 12-03-2001 [11]. Ɍɚɤ ɤɚɤ ɩɨ ɩɪɨɫɲɟɫɬɜɢɢ ɜɪɟɦɟɧɢ 

ɋɉ 34-116-97 ɢ ɋɇɢɉ 3.02.01-87 ɛɵɥɢ ɨɬɦɟɧɟɧɵ, ɜ ɤɚɱɟɫɬɜɟ ɩɪɚɜɢɥ, ɤɨɬɨɪɵɦɢ 

ɫɬɨɢɬ ɪɭɤɨɜɨɞɫɬɜɨɜɚɬɶɫɹ ɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɪɚɛɨɬ, ɩɪɢɧɹɬɵ ȽɈɋɌ Ɋ 55990-2014 

ɢ ɋɉ 45.13330.2017 ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ [12, 13]. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩ. 7.1.5 ȽɈɋɌ Ɋ 55990-2014 ɬɪɭɛɨɩɪɨɜɨɞ ɨɬɧɨɫɢɬɫɹ ɤ 

ɤɚɬɟɝɨɪɢɢ H. Ɉɬɞɟɥɶɧɵɟ ɭɱɚɫɬɤɢ ɧɟɮɬɟɝɚɡɨɫɛɨɪɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ (ɭɡɥɵ 

ɡɚɩɨɪɧɨɣ ɚɪɦɚɬɭɪɵ ɢ ɭɱɚɫɬɤɢ ɞɥɢɧɨɣ ɧɟ ɦɟɧɟɟ 15 ɦ ɨɬ ɝɪɚɧɢɰ ɭɡɥɨɜ ɡɚɩɨɪɧɨɣ 

ɚɪɦɚɬɭɪɵ; ɭɡɥɵ ɡɚɩɭɫɤɚ ɢ ɩɪɢɟɦɚ ɋɈȾ, ɚ ɬɚɤɠɟ ɭɱɚɫɬɤɢ ɬɪɭɛɨɩɪɨɜɨɞɚ ɩɨ 100 ɦ, 

ɩɪɢɦɵɤɚɸɳɢɟ ɤ ɧɢɦ; ɩɟɪɟɫɟɱɟɧɢɹ ɫ ɜɨɡɞɭɲɧɵɦɢ ɥɢɧɢɹɦɢ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱ, 

ɩɟɪɟɫɟɱɟɧɢɹ ɫ ɩɨɞɡɟɦɧɵɦɢ ɤɨɦɦɭɧɢɤɚɰɢɹɦɢ) ɨɬɧɨɫɹɬɫɹ ɤ ɤɚɬɟɝɨɪɢɢ C 

ɧɚɫɬɨɹɳɟɝɨ ɫɬɚɧɞɚɪɬɚ. ɋ ɭɱɟɬɨɦ ɬɨɝɨ, ɱɬɨ ɭɱɚɫɬɤɢ ɬɪɭɛɨɩɪɨɜɨɞɚ ɤɚɬɟɝɨɪɢɢ C 

ɩɟɪɟɤɪɵɜɚɸɬ ɞɪɭɝ ɞɪɭɝɚ, ɧɚ ɜɫɟɦ ɩɪɨɬɹɠɟɧɢɢ ɬɪɚɫɫ ɧɟɮɬɟɝɚɡɨɫɛɨɪɧɵɣ 

ɬɪɭɛɨɩɪɨɜɨɞ ɨɬɧɟɫɟɧ ɤ ɤɚɬɟɝɨɪɢɢ C. 

ɉɪɨɟɤɬɧɵɟ ɡɧɚɱɟɧɢɹ ɝɥɭɛɢɧɵ ɬɪɚɧɲɟɢ, ɜ ɤɨɬɨɪɨɣ ɩɪɨɥɟɝɚɟɬ ɬɪɭɛɨɩɪɨɜɨɞ, 

ɦɟɧɹɸɬɫɹ ɩɨ ɞɥɢɧɟ ɢ ɜɚɪɶɢɪɭɸɬɫɹ ɨɬ 1,30 ɞɨ 1,87 ɦ. 

Ɇɚɤɫɢɦɚɥɶɧɨɟ ɪɚɫɱɟɬɧɨɟ ɞɚɜɥɟɧɢɟ ɜ ɬɪɭɛɨɩɪɨɜɨɞɟ ɫɨɫɬɚɜɥɹɟɬ 4,0 Ɇɉɚ. 

Ɋɚɛɨɱɟɟ ɞɚɜɥɟɧɢɟ – 1,0 Ɇɉɚ. 

ɋɨɫɬɚɜ ɩɟɪɟɤɚɱɢɜɚɟɦɨɣ ɧɟɮɬɟɝɚɡɨɜɨɞɹɧɨɣ ɫɦɟɫɢ: ɨɛɴɟɦ ɠɢɞɤɨɫɬɢ – 143 

ɦ3/ɫɭɬ., ɦɚɫɫɚ ɧɟɮɬɢ – 77 ɬ/ɫɭɬ., ɨɛɴɟɦ ɩɨɩɭɬɧɨɝɨ ɧɟɮɬɹɧɨɝɨ ɝɚɡɚ – 147000 

ɦ3/ɫɭɬ. 
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ɉɪɟɞɦɟɬɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ɝɪɭɧɬ, ɤɨɬɨɪɵɣ ɨɤɪɭɠɚɟɬ ɢ ɩɨɞ 

ɤɨɬɨɪɵɦ ɧɚɯɨɞɢɬɫɹ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɣ ɧɟɮɬɟɝɚɡɨɫɛɨɪɧɵɣ ɬɪɭɛɨɩɪɨɜɨɞ. 

ɇɟɨɛɯɨɞɢɦɨɫɬɶ ɜɫɤɪɵɬɢɹ ɝɪɭɧɬɚ ɫɜɹɡɚɧɚ ɫ ɬɟɦ, ɱɬɨ ɧɭɠɧɨ ɩɪɨɜɟɫɬɢ 

ɞɢɚɝɧɨɫɬɢɤɭ ɢ ɪɟɦɨɧɬ ɬɪɭɛɨɩɪɨɜɨɞɚ. ȼ ɧɵɧɟɲɧɢɣ ɦɨɦɟɧɬ, ɜ ɭɫɥɨɜɢɹɯ ɜɵɫɨɤɨɝɨ 

ɝɚɡɨɜɨɝɨ ɮɚɤɬɨɪɚ ɧɚ ɘɪɭɛɱɟɧɨ-Ɍɨɯɨɦɫɤɨɦ ɦɟɫɬɨɪɨɠɞɟɧɢɢ ɜ ɩɟɪɟɤɚɱɢɜɚɟɦɨɣ 

ɦɭɥɶɬɢɮɚɡɧɨɣ ɫɦɟɫɢ ɫɨɞɟɪɠɢɬɫɹ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɝɚɡɚ, ɱɬɨ ɨɬɦɟɱɟɧɨ ɜ 

ɜɵɲɟɭɤɚɡɚɧɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɯ. ȼɜɢɞɭ ɷɬɨɝɨ, ɩɪɢ ɩɚɞɟɧɢɢ ɞɚɜɥɟɧɢɹ ɩɨ ɞɥɢɧɟ 

ɬɪɭɛɨɩɪɨɜɨɞɚ, ɝɚɡ ɪɚɫɲɢɪɹɟɬɫɹ ɢ ɨɯɥɚɠɞɚɟɬɫɹ ɞɨ ɨɬɪɢɰɚɬɟɥɶɧɵɯ ɬɟɦɩɟɪɚɬɭɪ, 

ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɩɪɨɦɨɪɚɠɢɜɚɧɢɸ ɝɪɭɧɬɚ ɜɨɤɪɭɝ ɬɪɭɛɵ ɞɨ ɬɚɤɨɝɨ ɫɨɫɬɨɹɧɢɹ, 

ɤɨɬɨɪɨɟ ɜɵɡɵɜɚɟɬ ɬɪɭɞɧɨɫɬɢ ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɨɛɟɫɩɟɱɟɧɢɹ ɞɨɫɬɭɩɚ ɤ ɧɟɣ. 

ɋɬɨɢɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɜ ɫɥɨɠɢɜɲɟɣɫɹ ɫɢɬɭɚɰɢɢ ɜɨɡɦɨɠɧɨ ɨɞɧɨɜɪɟɦɟɧɧɨɟ 

ɞɟɣɫɬɜɢɟ ɞɜɭɯ ɹɜɥɟɧɢɣ: ɧɢɡɤɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɦɧɨɝɨɥɟɬɧɟɦɟɪɡɥɨɝɨ ɝɪɭɧɬɚ, ɚ 

ɬɚɤɠɟ ɩɪɨɦɨɪɚɠɢɜɚɧɢɟ ɬɪɭɛɵ ɜɫɥɟɞɫɬɜɢɟ ɨɯɥɚɠɞɟɧɢɹ ɪɚɫɲɢɪɹɸɳɟɝɨɫɹ ɝɚɡɚ. 

ȼɵɫɨɤɚɹ ɬɜɟɪɞɨɫɬɶ ɝɪɭɧɬɚ ɞɟɥɚɟɬ ɧɟɜɨɡɦɨɠɧɵɦ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɧɟ ɬɨɥɶɤɨ 

ɪɭɱɧɨɝɨ ɨɬɤɚɩɵɜɚɧɢɹ ɬɪɭɛɵ ɥɨɩɚɬɚɦɢ, ɧɨ ɢ ɬɚɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɤɚɤ 

ɷɤɫɤɚɜɚɬɨɪ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɧɟɨɛɯɨɞɢɦɵ ɚɥɶɬɟɪɧɚɬɢɜɧɵɟ ɫɩɨɫɨɛɵ ɜɨɡɞɟɣɫɬɜɢɹ 

ɧɚ ɝɪɭɧɬ: ɦɟɯɚɧɢɱɟɫɤɢɟ, ɬɟɪɦɢɱɟɫɤɢɟ, ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɟ. 

 

2 Ɇɟɬɨɞɵ ɪɟɲɟɧɢɹ ɩɪɨɛɥɟɦɵ 

 

2.1 Ɇɟɯɚɧɢɱɟɫɤɢɣ ɦɟɬɨɞ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɦɨɥɨɬɚ 

 

2.1.1 ɂɫɬɨɪɢɹ ɫɨɡɞɚɧɢɹ ɢ ɪɚɡɜɢɬɢɹ 

 

ɇɟɪɟɞɤɨ ɪɚɡɥɢɱɧɵɟ ɡɟɦɥɹɧɵɟ ɪɚɛɨɬɵ ɜ ɫɬɪɨɢɬɟɥɶɧɨɣ, ɝɨɪɧɨɞɨɛɵɜɚɸɳɟɣ 

ɢ ɦɧɨɝɢɯ ɞɪɭɝɹɯ ɨɬɪɚɫɥɹɯ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ, ɩɪɨɯɨɞɹɬ ɜ ɫɥɨɠɧɵɯ 

ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ. Ɇɧɨɠɟɫɬɜɨ ɩɪɨɛɥɟɦ ɜɨɡɧɢɤɚɟɬ ɜɨ ɜɪɟɦɹ ɩɪɨɜɟɞɟɧɢɹ 

ɪɚɛɨɬ ɜ ɡɢɦɧɢɣ ɩɟɪɢɨɞ, ɨɫɨɛɟɧɧɨ ɜ ɭɫɥɨɜɢɹɯ Ʉɪɚɣɧɟɝɨ ɋɟɜɟɪɚ. ȼ ɷɬɨɬ ɩɟɪɢɨɞ 

ɨɛɨɪɭɞɨɜɚɧɢɟ ɜɵɧɭɠɞɟɧɨ ɪɚɛɨɬɚɬɶ ɫ ɧɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɵɦɢ ɝɪɭɧɬɚɦɢ, ɩɪɢ 

ɛɨɥɶɲɢɯ ɧɚɝɪɭɡɤɚɯ ɧɚ ɪɚɡɥɢɱɧɵɟ ɭɡɥɵ ɢ ɭɫɬɪɨɣɫɬɜɚ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɢɡɧɨɫ 
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ɨɛɨɪɭɞɨɜɚɧɢɹ. Ɇɧɨɝɢɟ ɭɧɢɜɟɪɫɚɥɶɧɵɟ ɦɚɲɢɧɵ, ɢɦɟɸɳɢɟɫɹ ɭ ɩɪɟɞɩɪɢɹɬɢɣ, 

ɡɚɱɚɫɬɭɸ ɧɟ ɫɩɪɚɜɥɹɸɬɫɹ ɫ ɩɨɫɬɚɜɥɟɧɧɨɣ ɡɚɞɚɱɟɣ ɩɨ ɪɚɡɪɚɛɨɬɤɟ ɝɪɭɧɬɚ, ɱɬɨ 

ɩɨɤɚɡɵɜɚɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɛɨɥɟɟ ɩɨɞɯɨɞɹɳɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, 

ɩɪɢɦɟɪɨɦ ɤɨɬɨɪɨɝɨ ɹɜɥɹɟɬɫɹ ɝɢɞɪɨɦɨɥɨɬ. 

Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɦɨɥɨɬ (ɝɢɞɪɨɦɨɥɨɬ) – ɷɬɨ ɜɢɞ ɫɦɟɧɧɨɝɨ ɪɚɛɨɱɟɝɨ 

ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɟɝɨ ɧɚ ɷɤɫɤɚɜɚɬɨɪɚɯ, ɩɨɝɪɭɡɱɢɤɚɯ ɢ ɞɪɭɝɢɯ 

ɭɫɬɚɧɨɜɤɚɯ. Ɉɧ ɩɪɢɦɟɧɹɟɬɫɹ ɜ ɨɛɪɚɛɨɬɤɟ ɦɟɬɚɥɥɨɜ, ɬɜɟɪɞɵɯ ɝɪɭɧɬɨɜ ɢ ɝɨɪɧɵɯ 

ɩɨɪɨɞ, ɚ ɬɚɤɠɟ ɜ ɡɚɛɢɜɚɧɢɢ ɫɜɚɣ. 

ɂɫɬɨɪɢɹ ɫɨɡɞɚɧɢɹ ɝɢɞɪɨɦɨɥɨɬɚ ɫɜɹɡɚɧɚ ɫ ɹɜɥɹɸɳɢɦɫɹ ɟɝɨ 

ɩɪɟɞɲɟɫɬɜɟɧɧɢɤɨɦ ɩɧɟɜɦɚɬɢɱɟɫɤɢɦ ɦɨɥɨɬɨɦ. ɇɚɪɹɞɭ ɫ ɦɧɨɠɟɫɬɜɨɦ 

ɞɨɫɬɨɢɧɫɬɜ, ɩɧɟɜɦɚɬɢɱɟɫɤɢɟ ɦɨɥɨɬɵ ɢɦɟɥɢ ɧɟɫɤɨɥɶɤɨ ɧɟɞɨɫɬɚɬɤɨɜ, ɫɬɚɜɲɢɯ 

ɩɪɟɞɩɨɫɵɥɤɚɦɢ ɞɥɹ ɫɨɡɞɚɧɢɹ ɛɨɥɟɟ ɫɨɜɟɪɲɟɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. Ʉ 

ɨɬɪɢɰɚɬɟɥɶɧɵɦ ɫɬɨɪɨɧɚɦ ɩɧɟɜɦɨɦɨɥɨɬɚ ɨɬɧɨɫɢɥɢɫɶ: 

- ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɩɨɞɚɱɢ ɫɦɚɡɵɜɚɸɳɢɯ ɜɟɳɟɫɬɜ ɤ ɩɨɜɟɪɯɧɨɫɬɹɦ ɬɪɟɧɢɹ 

ɰɢɥɢɧɞɪɨɜ ɢ ɩɨɪɲɧɟɣ ɫɨ ɫɠɚɬɵɦ ɜɨɡɞɭɯɨɦ; 

- ɧɢɡɤɨɟ ɪɚɛɨɱɟɟ ɞɚɜɥɟɧɢɟ – 5…7 ɛɚɪ; 

- ɫɨɩɪɨɜɨɠɞɟɧɢɟ ɜɵɛɪɨɫɚ ɫɠɚɬɨɝɨ ɜɨɡɞɭɯɚ ɜ ɚɬɦɨɫɮɟɪɭ ɜɵɫɨɤɢɦ 

ɭɪɨɜɧɟɦ ɲɭɦɚ; 

- ɧɢɡɤɢɣ ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɥɟɡɧɨɝɨ ɞɟɣɫɬɜɢɹ (ɄɉȾ). 

ȼ ɧɚɱɚɥɟ XX ɜɟɤɚ ɩɧɟɜɦɚɬɢɱɟɫɤɨɟ ɢ ɦɟɯɚɧɢɱɟɫɤɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɩɨɱɬɢ 

ɩɨɜɫɟɦɟɫɬɧɨ ɛɵɥɨ ɡɚɦɟɧɟɧɨ ɧɚ ɝɢɞɪɨɩɪɢɜɨɞ, ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ ɪɭɱɧɵɯ ɢ 

ɧɚɜɟɫɧɵɯ ɦɨɥɨɬɨɜ. Ɍɨɥɶɤɨ ɛɥɢɠɟ ɤ ɤɨɧɰɭ 50-ɯ ɝɨɞɨɜ ɩɪɨɲɥɨɝɨ ɫɬɨɥɟɬɢɹ ɫɬɚɥɢ 

ɩɨɹɜɥɹɬɶɫɹ ɩɚɬɟɧɬɵ ɢ ɡɚɹɜɤɢ ɧɚ ɫɨɡɞɚɧɢɟ ɦɨɥɨɬɨɜ, ɢɫɩɨɥɶɡɭɸɳɢɯ 

ɝɢɞɪɚɜɥɢɱɟɫɤɢɣ ɩɪɢɜɨɞ. ɉɪɢɦɟɪɨɦ ɹɜɥɹɟɬɫɹ ɩɚɬɟɧɬ ɧɚ ɫɜɚɟɛɨɣɧɵɣ ɦɨɥɨɬ, 

ɢɫɩɨɥɶɡɭɸɳɢɣ ɝɢɞɪɚɜɥɢɱɟɫɤɢɣ ɩɪɢɜɨɞ, ɩɨɥɭɱɟɧɧɵɣ ɤɨɦɩɚɧɢɟɣ ɢɡ ɋɒȺ ɩɨɞ 

ɧɚɡɜɚɧɢɟɦ Raymond. ȼ ɞɚɧɧɨɦ ɭɫɬɪɨɣɫɬɜɟ ɝɢɞɪɨɪɚɫɩɪɟɞɟɥɢɬɟɥɶ ɭɩɪɚɜɥɹɟɬɫɹ  

ɤɭɥɚɱɤɨɜɵɦ ɦɟɯɚɧɢɡɦɨɦ ɩɨ ɩɨɥɨɠɟɧɢɸ ɛɨɣɤɚ. ȼ 1962 ɝɨɞɭ ɤɨɦɩɚɧɢɟɣ ɛɵɥɢ 

ɩɪɨɜɟɞɟɧɵ ɢɫɩɵɬɚɧɢɹ ɬɚɤɨɝɨ ɝɢɞɪɨɦɨɥɨɬɚ ɜɨ ɜɪɟɦɹ ɡɚɛɢɜɚɧɢɹ ɫɜɚɣ ɧɚ 

Ⱥɬɥɚɧɬɢɱɟɫɤɨɦ ɩɨɛɟɪɟɠɶɟ ɫɬɪɚɧɵ. 
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Ʉɨɝɞɚ ȼɇɂɂ ɋɬɪɨɣɞɨɪɦɚɲ ɜ 1964 ɝɨɞɭ ɛɵɥɚ ɩɨɥɭɱɟɧɚ ɢɧɮɨɪɦɚɰɢɹ ɨɛ 

ɷɬɨɦ, ɨɧɢ ɧɚɱɚɥɢ ɪɚɡɪɚɛɨɬɤɭ ɫɨɛɫɬɜɟɧɧɨɝɨ ɝɢɞɪɨɦɨɥɨɬɚ. ɉɪɢ ɷɬɨɦ ɜɦɟɫɬɨ 

ɩɨɪɲɧɟɜɵɯ ɩɧɟɜɦɨɚɤɤɭɦɭɥɹɬɨɪɨɜ ɢ ɦɟɦɛɪɚɧɧɵɯ ɩɧɟɜɦɨɝɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪɨɜ, 

ɛɵɥɨ ɩɪɢɧɹɬɨ ɪɟɲɟɧɢɟ ɢɫɩɨɥɶɡɨɜɚɬɶ ɜ ɤɨɧɫɬɪɭɤɰɢɢ  ɝɢɞɪɨɦɨɥɨɬɚ ɭɩɪɭɝɢɟ 

ɫɜɨɣɫɬɜɚ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ, ɫɠɚɬɢɟ ɤɨɬɨɪɨɣ ɩɪɨɢɫɯɨɞɢɬ ɜ ɡɚɦɤɧɭɬɨɦ ɨɛɴɟɦɟ ɢ 

ɩɨɞ ɛɨɥɶɲɢɦ ɞɚɜɥɟɧɢɟɦ. ȼ 1967 ɝɨɞɭ ɦɨɥɨɬ ɛɵɥ ɢɡɝɨɬɨɜɥɟɧ ɢ ɢɫɩɵɬɚɧ 

(ɪɢɫɭɧɨɤ 2.1). Ɋɟɡɭɥɶɬɚɬɵ ɢɫɩɵɬɚɧɢɣ ɩɨɞɬɜɟɪɞɢɥɢ ɩɪɚɜɢɥɶɧɨɫɬɶ ɪɚɡɪɚɛɨɬɤɢ. ȼ 

ɛɭɞɭɳɟɦ ɩɨɹɜɢɥɢɫɶ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɨɛɪɚɡɰɵ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɦɨɥɨɬɨɜ ɫ 

ɪɚɡɥɢɱɧɵɦɢ ɡɧɚɱɟɧɢɹɦɢ ɭɞɚɪɧɨɣ ɷɧɟɪɝɢɢ. ɋɟɪɢɣɧɨɟ ɩɪɨɢɡɜɨɞɫɬɜɨ 

ɝɢɞɪɨɦɨɥɨɬɨɜ ɧɚɱɚɥɨɫɶ ɧɚ ɡɚɜɨɞɚɯ ɷɤɫɤɚɜɚɬɨɪɨɜ ɜ 1977 ɝɨɞɭ ɩɨɫɥɟ ɧɨɜɨɫɬɟɣ ɨ 

ɬɨɦ, ɱɬɨ ɧɟɦɟɰɤɢɟ ɢ ɮɪɚɧɰɭɡɫɤɢɟ ɤɨɥɥɟɝɢ ɜɵɩɭɫɬɢɥɢ ɫɜɨɢ ɝɢɞɪɨɦɨɥɨɬɵ. Ɉɞɧɢɦ 

ɢɡ ɩɪɟɞɩɪɢɹɬɢɣ-ɪɚɡɪɚɛɨɬɱɢɤɨɜ ɫɨɜɟɬɫɤɨɝɨ ɝɢɞɪɨɦɨɥɨɬɚ ɫɬɚɥ Ʉɪɚɫɧɨɹɪɫɤɢɣ 

ɮɢɥɢɚɥ ȼɇɂɂ ɋɬɪɨɣɞɨɪɦɚɲɚ. 

 

 

Ɋɢɫɭɧɨɤ 2.1 – ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɣ ɝɢɞɪɨɦɨɥɨɬ ȼɇɂɂ ɋɬɪɨɣɞɨɪɦɚɲ 

 

Ʉ 90-ɦ ɝɨɞɚɦ XX ɜɟɤɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɝɢɞɪɨɦɨɥɨɬɨɜ ɛɵɥɨ ɪɟɚɥɢɡɨɜɚɧɨ ɧɚ 

ɦɧɨɝɢɯ ɡɚɜɨɞɚɯ ɋɋɋɊ. ɉɪɟɞɩɪɢɧɢɦɚɥɢɫɶ ɩɨɩɵɬɤɢ ɦɨɞɟɪɧɢɡɚɰɢɢ, 

ɡɚɤɥɸɱɚɸɳɟɣɫɹ ɜ ɭɜɟɥɢɱɟɧɢɢ ɭɞɚɪɧɨɣ ɷɧɟɪɝɢɢ, ɜ ɫɨɞɪɭɠɟɫɬɜɟ ɫ ɡɚɪɭɛɟɠɧɵɦɢ 
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ɩɪɨɢɡɜɨɞɢɬɟɥɹɦɢ, ɧɨ ɩɨ ɧɟɢɡɜɟɫɬɧɵɦ ɩɪɢɱɢɧɚɦ ɭɫɩɟɯɚ ɨɧɢ ɧɟ ɞɨɛɢɥɢɫɶ. Ʉ 

ɬɨɦɭ ɜɪɟɦɟɧɢ, ɤɨɝɞɚ ɦɧɨɝɢɟ ɤɨɦɩɚɧɢɢ ɡɚ ɪɭɛɟɠɨɦ ɧɚɫɬɪɨɢɥɢ ɩɪɨɢɡɜɨɞɫɬɜɨ 

ɝɢɞɪɨɦɨɥɨɬɨɜ, ɨɬɟɱɟɫɬɜɟɧɧɵɟ ɪɚɡɪɚɛɨɬɤɢ ɛɵɥɢ ɦɟɥɤɨɫɟɪɢɣɧɵɦɢ ɥɢɛɨ 

ɩɪɟɞɫɬɚɜɥɹɥɢ ɫɨɛɨɣ ɟɞɢɧɢɱɧɵɟ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɨɛɪɚɡɰɵ. ɗɬɨ ɫɜɹɡɚɧɨ ɫ ɬɟɦ, 

ɱɬɨ ɝɢɞɪɨɦɨɥɨɬ ɹɜɥɹɟɬɫɹ ɫɥɨɠɧɵɦ ɬɟɯɧɢɱɟɫɤɢɦ ɭɫɬɪɨɣɫɬɜɨɦ, ɤɨɬɨɪɨɟ ɬɪɟɛɭɟɬ 

ɩɪɢɦɟɧɟɧɢɹ ɫɬɚɥɟɣ ɜɵɫɨɤɨɝɨ ɤɚɱɟɫɬɜɚ, ɚ ɬɚɤɠɟ ɜɵɫɨɤɨɝɨ ɭɪɨɜɧɹ ɞɟɬɚɥɶɧɨɣ 

ɨɛɪɚɛɨɬɤɢ. ȼɚɠɧɨ ɢ ɬɨ, ɱɬɨ ɧɚ ɬɨɬ ɦɨɦɟɧɬ ɭ ɋɋɋɊ ɨɬɫɭɬɫɬɜɨɜɚɥ ɷɤɨɧɨɦɢɱɟɫɤɢɣ 

ɫɬɢɦɭɥ ɞɥɹ ɪɚɡɜɢɬɢɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɬɚɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

Ȼɨɥɶɲɢɧɫɬɜɨ ɡɚɪɭɛɟɠɧɵɯ ɝɢɞɪɨɦɨɥɨɬɨɜ ɫɞɟɥɚɧɨ ɩɨ ɩɪɢɧɰɢɩɢɚɥɶɧɨɣ 

ɫɯɟɦɟ, ɤɨɬɨɪɭɸ ɜɩɟɪɜɵɟ ɪɟɚɥɢɡɨɜɚɥɚ ɤɨɦɩɚɧɢɹ Krupp. Ɋɚɡɥɢɱɚɸɬɫɹ ɨɧɢ ɬɨɥɶɤɨ 

ɜ ɤɨɧɫɬɪɭɤɰɢɢ ɧɟɤɨɬɨɪɵɯ ɭɡɥɨɜ ɢ ɢɯ ɪɚɫɩɨɥɨɠɟɧɢɢ. ɉɨ ɬɚɤɨɣ ɠɟ ɫɯɟɦɟ 

ɪɚɛɨɬɚɸɬ ɢ ɪɨɫɫɢɣɫɤɢɟ ɝɢɞɪɨɦɨɥɨɬɵ «ɂɦɩɭɥɶɫ». ȼ ɧɵɧɟɲɧɢɣ ɦɨɦɟɧɬ 

ɩɪɨɢɡɜɨɞɫɬɜɨ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɦɨɥɨɬɨɜ ɜ ɤɚɱɟɫɬɜɟ ɫɦɟɧɧɵɯ ɪɚɛɨɱɢɯ ɨɪɝɚɧɨɜ ɤ 

ɝɢɞɪɚɜɥɢɱɟɫɤɢɦ ɷɤɫɤɚɜɚɬɨɪɚɦ ɢ ɩɨɝɪɭɡɨɱɧɵɦ ɦɚɲɢɧɚɦ ɪɟɚɥɢɡɨɜɚɧɨ ɡɚ 

ɪɭɛɟɠɨɦ ɫɨɬɧɹɦɢ ɟɜɪɨɩɟɣɫɤɢɯ ɢ ɚɡɢɚɬɫɤɢɯ ɤɨɦɩɚɧɢɣ. ȼ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ  

ɫɟɪɢɣɧɨɟ ɩɪɨɢɡɜɨɞɫɬɜɨ ɝɢɞɪɨɦɨɥɨɬɨɜ ɩɪɟɞɫɬɚɜɥɟɧɨ ɋɚɪɚɧɫɤɢɦ ɢ Ɍɜɟɪɫɤɢɦ 

ɷɤɫɤɚɜɚɬɨɪɧɵɦɢ ɡɚɜɨɞɚɦɢ, Ɍɜɟɪɫɤɢɦ ɦɚɲɡɚɜɨɞɨɦ «Ƚɢɞɪɨɦɨɥɨɬ», ɇɟɜɶɹɧɫɤɢɦ 

ɦɚɲɢɧɨɫɬɪɨɢɬɟɥɶɧɵɦ ɡɚɜɨɞɨɦ, ɈɈɈ «ɁɅȺɌɗɄɋ». Ɉɞɢɧ ɢɡ ɤɪɭɩɧɵɯ 

ɩɨɫɬɚɜɳɢɤɨɜ ɧɚɜɟɫɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɲɢɧ – ɈɈɈ 

Ʉɨɦɩɚɧɢɹ «Ɍɪɚɞɢɰɢɹ-Ʉ». 

ɇɚ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɨɫɧɨɜɧɚɹ ɞɟɹɬɟɥɶɧɨɫɬɶ ɪɚɡɪɚɛɨɬɱɢɤɨɜ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ 

ɦɨɥɨɬɨɜ ɫɜɹɡɚɧɚ ɫ ɦɨɞɟɪɧɢɡɚɰɢɟɣ ɨɬɞɟɥɶɧɵɯ ɞɟɬɚɥɟɣ ɢ ɭɡɥɨɜ ɞɥɹ ɩɨɜɵɲɟɧɢɹ ɢɯ 

ɞɨɥɝɨɜɟɱɧɨɫɬɢ ɢ ɧɚɞɟɠɧɨɫɬɢ, ɫɧɢɠɟɧɢɹ ɡɚɬɪɚɬ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɢ ɡɚɬɪɚɬ ɧɚ 

ɷɤɫɩɥɭɚɬɚɰɢɸ ɭ ɩɨɬɪɟɛɢɬɟɥɟɣ [14]. 

 

2.1.2 ɍɫɬɪɨɣɫɬɜɨ ɢ ɪɚɛɨɬɚ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɦɨɥɨɬɚ 

 
Ɉɫɧɨɜɧɚɹ ɱɚɫɬɶ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɦɨɥɨɬɚ – ɷɬɨ ɤɨɪɩɭɫ. ȼ ɤɨɪɩɭɫɟ 

ɧɚɯɨɞɢɬɫɹ ɰɢɥɢɧɞɪ, ɜɧɭɬɪɢ ɤɨɬɨɪɨɝɨ ɩɪɨɢɫɯɨɞɢɬ ɞɜɢɠɟɧɢɟ ɛɨɣɤɚ, ɹɜɥɹɸɳɟɝɨɫɹ 

ɩɨɪɲɧɟɦ. Ȼɨɟɤ ɫɨɜɟɪɲɚɟɬ ɭɞɚɪɵ ɩɨ ɪɚɛɨɱɟɦɭ ɢɧɫɬɪɭɦɟɧɬɭ, ɧɚɡɵɜɚɸɳɟɦɭɫɹ 
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ɩɢɤɨɣ. ȼ ɧɟɤɨɬɨɪɵɯ ɦɨɞɟɥɹɯ ɰɢɥɢɧɞɪɨɦ ɹɜɥɹɟɬɫɹ ɫɩɟɰɢɚɥɶɧɚɹ ɝɢɥɶɡɚ, ɧɨ ɜ 

ɛɨɥɶɲɢɧɫɬɜɟ ɫɥɭɱɚɟɜ ɢɦɟɧɧɨ ɜɧɭɬɪɟɧɧɢɟ ɫɬɟɧɤɢ ɤɨɪɩɭɫɚ ɮɨɪɦɢɪɭɸɬ ɰɢɥɢɧɞɪ. 

ȼ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɦɨɥɨɬɚ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɤɚɦɟɪɚ, ɤɨɬɨɪɚɹ 

ɡɚɩɨɥɧɹɟɬɫɹ ɚɡɨɬɨɦ. Ɉɧɚ ɫɧɚɛɠɟɧɚ ɡɚɩɪɚɜɨɱɧɵɦ ɤɥɚɩɚɧɨɦ, ɤɨɧɬɪɨɥɢɪɭɸɳɢɦ 

ɞɚɜɥɟɧɢɟ. Ⱥɡɨɬ ɹɜɥɹɟɬɫɹ ɭɩɪɭɝɨɣ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɶɸ ɢ ɫɨɡɞɚɟɬ ɞɨɩɨɥɧɢɬɟɥɶɧɨɟ 

ɞɚɜɥɟɧɢɟ ɧɚ ɛɨɟɤ ɜɨ ɜɪɟɦɹ ɟɝɨ ɞɜɢɠɟɧɢɹ ɨɬ ɚɡɨɬɧɨɣ ɤɚɦɟɪɵ ɤ ɪɚɛɨɱɟɦɭ 

ɢɧɫɬɪɭɦɟɧɬɭ, ɚ ɬɚɤɠɟ ɡɚɩɚɫɚɟɬ ɷɧɟɪɝɢɸ ɜɨ ɜɪɟɦɹ ɜɨɡɜɪɚɳɟɧɢɹ ɛɨɣɤɚ ɜ ɜɟɪɯɧɸɸ 

ɦɟɪɬɜɭɸ ɬɨɱɤɭ. 

ɉɢɤɚ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɜ ɧɢɠɧɟɣ ɱɚɫɬɢ ɝɢɞɪɨɦɨɥɨɬɚ. Ɏɨɪɦɚ ɩɢɤɢ ɡɚɜɢɫɢɬ, 

ɤɚɤ ɩɪɚɜɢɥɨ, ɨɬ ɜɢɞɚ ɩɪɨɢɡɜɨɞɢɦɵɯ ɪɚɛɨɬ. Ɋɚɛɨɱɢɣ ɢɧɫɬɪɭɦɟɧɬ ɦɨɠɟɬ ɛɵɬɶ: ɜ 

ɮɨɪɦɟ ɞɨɥɨɬɚ, ɩɢɪɚɦɢɞɵ, ɤɨɧɭɫɚ ɢ ɡɭɛɢɥɚ. Ⱦɜɢɠɟɧɢɟ ɩɢɤɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨ 

ɜɬɭɥɤɚɦ, ɤɨɬɨɪɵɟ ɡɚɩɪɟɫɫɨɜɚɧɵ ɜɧɭɬɪɶ ɤɨɪɩɭɫɚ. ɋɦɚɡɵɜɚɧɢɟ ɜɬɭɥɨɤ 

ɩɪɨɢɫɯɨɞɢɬ ɱɟɪɟɡ ɫɩɟɰɢɚɥɶɧɭɸ ɦɚɫɥɟɧɤɭ, ɨɧɨ ɫɧɢɠɚɟɬ ɬɪɟɧɢɟ 

ɫɨɩɪɢɤɚɫɚɸɳɢɯɫɹ ɩɨɜɟɪɯɧɨɫɬɟɣ, ɜɫɥɟɞɫɬɜɢɟ ɱɟɝɨ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɫɪɨɤ ɫɥɭɠɛɵ 

ɝɢɞɪɨɦɨɥɨɬɚ. ɉɢɤɭ ɜ ɤɨɪɩɭɫɟ ɭɞɟɪɠɢɜɚɟɬ ɫɬɨɩɨɪɧɵɣ ɩɚɥɟɰ. 

Ȼɨɟɤ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɦɟɠɞɭ ɚɡɨɬɧɨɣ ɤɚɦɟɪɨɣ ɢ ɩɢɤɨɣ. Ɉɧ ɩɪɢɜɨɞɢɬɫɹ ɜ 

ɞɜɢɠɟɧɢɟ ɦɚɫɥɨɦ, ɤɨɬɨɪɨɟ ɩɨɫɬɭɩɚɟɬ ɢɡ ɝɢɞɪɨɫɢɫɬɟɦɵ ɷɤɫɤɚɜɚɬɨɪɚ. 

Ƚɟɪɦɟɬɢɱɧɨɫɬɶ ɰɢɥɢɧɞɪɚ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɭɩɥɨɬɧɟɧɢɹɦɢ ɫɜɟɪɯɭ ɢ ɫɧɢɡɭ. ɐɢɤɥ 

ɪɚɛɨɬɵ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɦɨɥɨɬɚ ɧɚɯɨɞɢɬɫɹ ɩɨɞ ɭɩɪɚɜɥɟɧɢɟɦ ɫɩɟɰɢɚɥɶɧɨɝɨ 

ɡɨɥɨɬɧɢɤɨɜɨɝɨ ɤɥɚɩɚɧɚ, ɤɨɬɨɪɵɣ ɪɟɝɭɥɢɪɭɟɬ ɞɚɜɥɟɧɢɟ ɧɚɯɨɞɹɳɟɝɨɫɹ ɜ 

ɰɢɥɢɧɞɪɟ ɦɚɫɥɚ [15]. 

 

2.1.3 Ɍɢɩɵ ɝɢɞɪɨɦɨɥɨɬɨɜ ɢ ɩɪɢɧɰɢɩ ɢɯ ɪɚɛɨɬɵ 

 

ɋɟɣɱɚɫ ɜ ɦɢɪɟ ɩɪɨɢɡɜɨɞɹɬɫɹ ɝɢɞɪɨɦɨɥɨɬɵ ɞɜɭɯ ɬɢɩɨɜ: ɦɟɦɛɪɚɧɧɵɟ ɢ 

ɩɨɪɲɧɟɜɵɟ. ɂɯ ɩɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɩɪɚɤɬɢɱɟɫɤɢ ɢɞɟɧɬɢɱɧɚ, ɨɞɧɚɤɨ ɟɫɬɶ 

ɛɨɥɶɲɢɟ ɨɬɥɢɱɢɹ ɜ ɬɨɦ, ɤɚɤ ɨɪɝɚɧɢɡɨɜɚɧ ɪɚɛɨɱɢɣ ɰɢɤɥ ɢ ɤɚɤ ɮɨɪɦɢɪɭɟɬɫɹ 

ɷɧɟɪɝɢɹ ɭɞɚɪɚ. 

Ɋɚɛɨɱɢɣ ɰɢɤɥ ɦɟɦɛɪɚɧɧɨɝɨ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɦɨɥɨɬɚ (ɪɢɫɭɧɨɤ 2.2) 

ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɧɟɫɤɨɥɶɤɨ ɲɚɝɨɜ. ȼɨ ɜɪɟɦɹ ɜɤɥɸɱɟɧɢɹ ɝɢɞɪɨɦɨɥɨɬɚ ɪɚɛɨɱɚɹ 
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ɠɢɞɤɨɫɬɶ (ɚɡɨɬ) ɱɟɪɟɡ ɨɛɪɚɬɧɵɣ ɤɥɚɩɚɧ ɩɨɩɚɞɚɟɬ ɜ ɝɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪ ɥɢɧɢɢ 

ɧɚɩɨɪɚ ɢ ɜ ɝɚɡɨɜɭɸ ɤɚɦɟɪɭ. ɇɚ ɜɵɯɨɞɟ ɥɢɧɢɢ ɫɥɢɜɚ ɧɚɯɨɞɢɬɫɹ ɡɨɥɨɬɧɢɤɨɜɵɣ 

ɤɥɚɩɚɧ, ɩɟɪɟɤɪɵɜɚɸɳɢɣ ɟɟ, ɩɨɤɚ ɞɚɜɥɟɧɢɟ ɜɧɭɬɪɢ ɝɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪɚ ɧɟ 

ɜɵɣɞɟɬ ɧɚ ɪɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ. ɉɨ ɞɨɫɬɢɠɟɧɢɢ ɧɟɨɛɯɨɞɢɦɨɝɨ ɞɚɜɥɟɧɢɹ, 

ɡɨɥɨɬɧɢɤɨɦ ɨɬɤɪɵɜɚɟɬɫɹ ɥɢɧɢɹ ɫɥɢɜɚ, ɢ ɩɪɨɢɫɯɨɞɢɬ ɞɜɢɠɟɧɢɟ ɛɨɣɤɚ ɜɜɟɪɯ. 

ɉɨɫɥɟ ɩɟɪɟɦɟɳɟɧɢɹ ɛɨɣɤɚ ɨɬɤɪɵɜɚɟɬɫɹ ɤɥɚɩɚɧ ɭɩɪɚɜɥɟɧɢɹ, ɚ ɡɨɥɨɬɧɢɤɨɜɵɣ 

ɤɥɚɩɚɧ ɦɟɧɹɟɬ ɩɨɡɢɰɢɸ ɧɚ ɪɚɛɨɱɢɣ ɯɨɞ. Ɍɚɤ ɤɚɤ ɪɚɡɦɟɪ ɤɚɦɟɪɵ ɪɚɛɨɱɟɝɨ ɯɨɞɚ 

ɩɪɟɜɵɲɚɟɬ ɪɚɡɦɟɪ ɤɚɦɟɪɵ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ, ɛɨɟɤ ɡɚɦɟɞɥɹɟɬɫɹ ɢ ɧɚɱɢɧɚɟɬ 

ɞɜɢɝɚɬɶɫɹ ɜ ɫɬɨɪɨɧɭ ɪɚɛɨɱɟɝɨ ɢɧɫɬɪɭɦɟɧɬɚ. Ⱦɨ ɬɨɝɨ, ɤɚɤ ɩɪɨɢɡɨɣɞɟɬ ɭɞɚɪ, ɤɚɧɚɥ 

ɭɩɪɚɜɥɟɧɢɹ ɨɛɴɟɞɢɧɹɟɬɫɹ ɫɨ ɫɥɢɜɧɨɣ ɥɢɧɢɟɣ, ɡɨɥɨɬɧɢɤ ɦɟɧɹɟɬ ɩɨɡɢɰɢɸ 

ɨɛɪɚɬɧɨ, ɪɚɛɨɱɢɣ ɰɢɤɥ ɩɨɜɬɨɪɹɟɬɫɹ. 

 

 

Ɋɢɫɭɧɨɤ 2.2 – ɍɫɬɪɨɣɫɬɜɨ ɦɟɦɛɪɚɧɧɨɝɨ ɝɢɞɪɨɦɨɥɨɬɚ: 1 – ɪɚɛɨɱɢɣ ɢɧɫɬɪɭɦɟɧɬ; 

2 – ɜɟɪɯɧɹɹ ɜɬɭɥɤɚ; 3 – ɩɟɪɟɞɧɹɹ ɝɨɥɨɜɤɚ; 4 – ɰɢɥɢɧɞɪ; 5 – ɤɨɪɩɭɫ ɭɩɥɨɬɧɟɧɢɹ; 6 

– ɜɬɭɥɤɚ; 7 – ɤɨɪɩɭɫ ɤɥɚɩɚɧɚ; 8 – ɚɤɤɭɦɭɥɹɬɨɪ; 9 – ɦɟɦɛɪɚɧɚ; 10 – ɪɚɛɨɱɢɣ 

ɤɥɚɩɚɧ; 11 – ɫɬɹɠɧɨɣ ɛɨɥɬ; 12 – ɩɨɪɲɟɧɶ; 13 – ɭɩɨɪɧɨɟ ɤɨɥɶɰɨ; 14 – ɲɬɢɮɬ 

ɪɚɛɨɱɟɝɨ ɢɧɫɬɪɭɦɟɧɬɚ; 15 – ɜɬɭɥɤɚ ɪɚɛɨɱɟɝɨ ɢɧɫɬɪɭɦɟɧɬɚ 

 

Ƚɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪ ɧɚɤɚɩɥɢɜɚɟɬ ɨɛɴɟɦ ɠɢɞɤɨɫɬɢ, ɞɨɫɬɚɬɨɱɧɵɣ ɞɥɹ 

ɫɨɜɟɪɲɟɧɢɹ ɪɚɛɨɱɟɝɨ ɰɢɤɥɚ ɛɨɣɤɚ, ɩɨɷɬɨɦɭ ɜɚɠɧɨ, ɱɬɨɛ ɟɝɨ ɨɛɴɟɦ ɛɵɥ 

ɞɨɫɬɚɬɨɱɧɨ ɛɨɥɶɲɢɦ. ȼ ɬɚɤɨɦ ɝɢɞɪɨɦɨɥɨɬɟ ɭɞɚɪɧɚɹ ɷɧɟɪɝɢɹ ɮɨɪɦɢɪɭɟɬɫɹ 

ɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɥɢɧɢɟɣ. 
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ȼ ɝɢɞɪɨɦɨɥɨɬɚɯ ɩɨɪɲɧɟɜɨɝɨ ɬɢɩɚ (ɪɢɫɭɧɨɤ 2.3) ɨɬɫɭɬɫɬɜɭɸɬ ɨɛɪɚɬɧɵɣ 

ɤɥɚɩɚɧ ɧɚ ɜɯɨɞɟ, ɡɨɥɨɬɧɢɤ ɧɚɩɨɪɚ ɧɚ ɜɵɯɨɞɟ, ɝɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪ. Ⱦɥɹ 

ɩɨɪɲɧɟɜɵɯ ɝɢɞɪɨɦɨɥɨɬɨɜ ɯɚɪɚɤɬɟɪɧɨ ɮɨɪɦɢɪɨɜɚɧɢɟ ɭɞɚɪɧɨɣ ɷɧɟɪɝɢɢ ɜ 

ɩɨɪɲɧɟɜɨɦ ɩɧɟɜɦɨɚɤɤɭɦɭɥɹɬɨɪɟ. ȼɨ ɜɪɟɦɹ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɛɨɣɤɚ, ɟɝɨ ɱɚɫɬɶ 

ɩɨɩɚɞɚɟɬ ɜ ɩɧɟɜɦɚɬɢɱɟɫɤɭɸ ɤɚɦɟɪɭ, ɩɪɨɢɫɯɨɞɢɬ ɞɨɩɨɥɧɢɬɟɥɶɧɨɟ ɫɠɚɬɢɟ ɚɡɨɬɚ, 

ɡɚɩɚɫɚɸɳɟɟ ɨɤɨɥɨ 70 % ɭɞɚɪɧɨɣ ɷɧɟɪɝɢɢ. Ɉɫɬɚɥɶɧɵɟ 30 % ɷɧɟɪɝɢɢ 

ɮɨɪɦɢɪɭɸɬɫɹ ɡɚ ɫɱɟɬ ɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɥɢɧɢɢ. 

 

 
 

Ɋɢɫɭɧɨɤ 2.3 – ɍɫɬɪɨɣɫɬɜɨ ɩɨɪɲɧɟɜɨɝɨ ɝɢɞɪɨɦɨɥɨɬɚ: 1 – ɧɢɠɧɢɣ ɤɨɪɩɭɫ; 2 – 

ɦɚɫɥɟɧɤɚ; 3 – ɝɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪ; 4 – ɝɢɞɪɨɪɚɫɩɪɟɞɟɥɢɬɟɥɶ; 5 – ɤɥɚɩɚɧ ɞɥɹ 

ɡɚɩɪɚɜɤɢ ɚɡɨɬɨɦ; 6 – ɫɬɹɠɧɨɣ ɛɨɥɬ (ɲɩɢɥɶɤɚ); 7 – ɤɪɵɲɤɚ ɰɢɥɢɧɞɪɚ; 8 – 

ɩɨɪɲɟɧɶ; 9 – ɪɚɛɨɱɢɣ ɰɢɥɢɧɞɪ; 10 – ɩɚɥɟɰ; 11 – ɧɢɠɧɹɹ ɜɬɭɥɤɚ; 12 – ɪɚɛɨɱɢɣ 

ɢɧɫɬɪɭɦɟɧɬ (ɩɢɤɚ) 

 

ɉɥɨɳɚɞɢ ɤɚɦɟɪ ɪɚɛɨɱɟɝɨ ɢ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɪɚɫɫɱɢɬɚɧɵ ɬɚɤ, ɱɬɨ ɜ 

ɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɫɢɫɬɟɦɟ ɧɟ ɜɨɡɧɢɤɚɸɬ ɜɵɫɨɤɢɟ ɩɢɤɢ ɞɚɜɥɟɧɢɹ. Ɋɨɥɶ 

ɝɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪɚ ɜɵɩɨɥɧɹɟɬɫɹ ɬɪɭɛɨɩɪɨɜɨɞɚɦɢ ɢ ɪɭɤɚɜɚɦɢ ɜɵɫɨɤɨɝɨ 

ɞɚɜɥɟɧɢɹ, ɤɨɬɨɪɵɟ ɫɨɟɞɢɧɹɸɬ ɝɢɞɪɨɦɨɥɨɬ ɢ ɧɚɫɨɫ [16]. 
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2.1.4 ȼɵɛɨɪ ɝɢɞɪɨɦɨɥɨɬɚ 

 

Ɍɚɤ ɤɚɤ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɝɢɞɪɨɦɨɥɨɬɚ ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ ɞɥɹ ɪɚɛɨɬɵ, ɜ ɬɨɦ 

ɱɢɫɥɟ, ɫ ɦɟɪɡɥɵɦɢ ɝɪɭɧɬɚɦɢ ɜɵɫɨɤɨɣ ɬɜɟɪɞɨɫɬɢ, ɚ ɬɚɤɠɟ ɜ ɯɨɥɨɞɧɵɯ 

ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ, ɜɚɠɧɵɦ ɜɨɩɪɨɫɨɦ ɹɜɥɹɟɬɫɹ ɜɵɛɨɪ ɩɨɞɯɨɞɹɳɟɝɨ ɬɢɩɚ 

ɝɢɞɪɨɦɨɥɨɬɚ, ɪɚɫɫɦɨɬɪɟɧɢɟ ɪɟɤɨɦɟɧɞɚɰɢɣ ɩɨ ɟɝɨ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɚ ɬɚɤɠɟ ɩɨɞɛɨɪ 

ɨɩɪɟɞɟɥɟɧɧɨɣ ɦɚɪɤɢ, ɫɨɜɦɟɫɬɢɦɨɣ ɫ ɢɫɩɨɥɶɡɭɟɦɨɣ ɦɚɲɢɧɨɣ. 

ɉɪɟɠɞɟ ɜɫɟɝɨ, ɧɟɨɛɯɨɞɢɦɨ ɜɵɞɟɥɢɬɶ ɩɪɟɢɦɭɳɟɫɬɜɚ ɢ ɧɟɞɨɫɬɚɬɤɢ 

ɩɨɪɲɧɟɜɵɯ ɢ ɦɟɦɛɪɚɧɧɵɯ ɝɢɞɪɨɦɨɥɨɬɨɜ. Ʉ ɨɫɨɛɟɧɧɨɫɬɹɦ ɩɨɪɲɧɟɜɵɯ 

ɝɢɞɪɨɦɨɥɨɬɨɜ ɨɬɧɨɫɹɬɫɹ: 

- 30 % ɭɞɚɪɧɨɣ ɷɧɟɪɝɢɢ ɮɨɪɦɢɪɭɟɬ ɝɢɞɪɚɜɥɢɱɟɫɤɚɹ ɥɢɧɢɹ, 70 % – 

ɚɡɨɬɧɚɹ ɤɚɦɟɪɚ; 

- ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɩɪɢɠɚɬɢɹ ɩɢɤɢ ɤ ɩɨɜɟɪɯɧɨɫɬɢ ɦɚɬɟɪɢɚɥɚ ɩɟɪɟɞ ɧɚɱɚɥɨɦ 

ɪɚɛɨɬɵ; 

- ɜɵɫɨɤɚɹ ɢ ɧɟɩɪɨɞɨɥɠɢɬɟɥɶɧɚɹ ɭɞɚɪɧɚɹ ɷɧɟɪɝɢɹ; 

- ɥɟɝɤɨɫɬɶ ɜ ɨɛɫɥɭɠɢɜɚɧɢɢ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ; 

- ɜɵɫɨɤɢɣ ɭɪɨɜɟɧɶ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ. 

ȼ ɫɪɚɜɧɟɧɢɢ ɫ ɩɨɪɲɧɟɜɵɦɢ, ɦɟɦɛɪɚɧɧɵɟ ɝɢɞɪɨɦɨɥɨɬɵ ɢɦɟɸɬ ɤɚɤ 

ɡɧɚɱɢɬɟɥɶɧɵɟ ɩɪɟɢɦɭɳɟɫɬɜɚ, ɬɚɤ ɢ ɡɧɚɱɢɬɟɥɶɧɵɟ ɞɥɹ ɩɨɬɪɟɛɢɬɟɥɹ ɧɟɞɨɫɬɚɬɤɢ. 

Ɉɫɨɛɟɧɧɨɫɬɢ ɦɟɦɛɪɚɧɧɵɯ ɝɢɞɪɨɦɨɥɨɬɨɜ: 

- 100 % ɭɞɚɪɧɨɣ ɷɧɟɪɝɢɢ ɮɨɪɦɢɪɭɟɬɫɹ ɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɥɢɧɢɟɣ; 

- ɧɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɜ ɩɪɢɠɚɬɢɢ ɩɢɤɢ; 

- ɭɞɚɪɧɚɹ ɷɧɟɪɝɢɹ ɦɟɧɶɲɟ, ɧɨ ɨɫɬɚɟɬɫɹ ɩɨɫɬɨɹɧɧɨɣ; 

- ɜɨɡɦɨɠɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɞɨ 24 ɱɚɫɨɜ ɜ ɫɭɬɤɢ ɜɜɢɞɭ ɨɯɥɚɠɞɟɧɢɹ 

ɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɠɢɞɤɨɫɬɢ; 

- ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɫɟɪɜɢɫɧɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ; 

- ɜɵɫɨɤɚɹ ɫɬɨɢɦɨɫɬɶ ɨɬɧɨɫɢɬɟɥɶɧɨ ɩɨɪɲɧɟɜɵɯ ɝɢɞɪɨɦɨɥɨɬɨɜ. 

Ƚɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪ ɦɟɦɛɪɚɧɧɨɝɨ ɝɢɞɪɨɦɨɥɨɬɚ Rammer ɡɚɪɹɠɚɟɬɫɹ ɚɡɨɬɨɦ 

ɞɚɜɥɟɧɢɟɦ 4 Ɇɉɚ. Ƚɚɡɨɜɚɹ ɢ ɝɢɞɪɚɜɥɢɱɟɫɤɚɹ ɩɨɥɨɫɬɢ ɪɚɡɞɟɥɟɧɵ ɦɟɦɛɪɚɧɨɣ ɢɡ 

ɪɟɡɢɧɵ. ɍ ɧɟɟ ɨɝɪɚɧɢɱɟɧɧɵɣ ɫɪɨɤ ɫɥɭɠɛɵ, ɚ ɡɚɦɟɧɚ ɬɪɟɛɭɟɬ ɨɛɫɥɭɠɢɜɚɧɢɹ 
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ɫɩɟɰɢɚɥɢɫɬɨɦ ɫɟɪɜɢɫɚ, ɬɚɤ ɤɚɤ ɩɪɨɰɟɫɫ ɡɚɦɟɧɵ ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ ɪɚɡɛɨɪɤɨɣ 

ɝɢɞɪɨɦɨɥɨɬɚ. Ⱦɨɡɚɩɪɚɜɤɚ ɝɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪɚ ɚɡɨɬɨɦ ɩɪɨɢɡɜɨɞɢɬɫɹ ɫ ɩɨɦɨɳɶɸ 

ɫɩɟɰɢɚɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɨɬɫɭɬɫɬɜɭɸɳɟɝɨ ɜ ɤɨɦɩɥɟɤɬɟ ɩɨɫɬɚɜɤɢ, ɜ ɫɜɹɡɢ ɫ 

ɱɟɦ, ɧɟɨɛɯɨɞɢɦɨ ɥɢɛɨ ɩɪɢɨɛɪɟɬɚɬɶ ɟɝɨ ɨɬɞɟɥɶɧɨ, ɥɢɛɨ ɩɨɥɶɡɨɜɚɬɶɫɹ ɭɫɥɭɝɚɦɢ 

ɫɟɪɜɢɫɧɨɝɨ ɰɟɧɬɪɚ. ɋɥɨɠɧɨɫɬɢ ɜ ɷɤɫɩɥɭɚɬɚɰɢɢ ɦɟɦɛɪɚɧɧɵɯ ɝɢɞɪɨɦɨɥɨɬɨɜ 

ɫɜɹɡɚɧɵ ɢ ɫ ɬɟɦ, ɱɬɨ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɨɤɪɭɠɚɸɳɟɝɨ ɜɨɡɞɭɯɚ ɧɢɠɟ -20°C  

ɡɚɩɪɟɳɟɧɨ ɡɚɩɭɫɤɚɬɶ ɝɢɞɪɨɦɨɥɨɬ, ɧɟ ɩɪɨɜɟɞɹ ɩɟɪɟɞ ɷɬɢɦ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɣ 

ɪɚɡɨɝɪɟɜ ɦɚɫɥɚ ɞɨ ɬɟɦɩɟɪɚɬɭɪɵ ɜɵɲɟ ɧɭɥɹ. ɇɟɨɛɯɨɞɢɦɨ ɬɚɤɠɟ ɩɪɨɝɪɟɬɶ ɜɟɫɶ 

ɝɢɞɪɨɦɨɥɨɬ ɞɥɹ ɬɨɝɨ, ɱɬɨɛ ɦɟɦɛɪɚɧɚ ɨɫɬɚɜɚɥɚɫɶ ɷɥɚɫɬɢɱɧɨɣ, ɩɨɫɤɨɥɶɤɭ ɩɪɢ 

ɨɬɪɢɰɚɬɟɥɶɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ ɨɧɚ ɬɜɟɪɞɟɟɬ ɢ ɫɬɚɧɨɜɢɬɫɹ ɯɪɭɩɤɨɣ. Ⱦɥɹ ɩɪɨɝɪɟɜɚ 

ɝɢɞɪɨɦɨɥɨɬɚ ɢ ɧɚɯɨɞɹɳɟɝɨɫɹ ɜ ɧɟɦ ɦɚɫɥɚ ɧɟɨɛɯɨɞɢɦɨ ɡɚɩɭɫɬɢɬɶ ɷɤɫɤɚɜɚɬɨɪ 

(ɩɨɝɪɭɡɱɢɤ) ɢ ɜ ɬɟɱɟɧɢɟ ɤɚɤɨɝɨ-ɬɨ ɜɪɟɦɟɧɢ ɩɨɪɚɛɨɬɚɬɶ ɧɚ ɯɨɥɨɫɬɨɦ ɯɨɞɭ, ɩɨɫɥɟ 

ɷɬɨɝɨ ɩɨɪɚɛɨɬɚɬɶ ɝɢɞɪɨɰɢɥɢɧɞɪɚɦɢ ɛɟɡ ɧɚɝɪɭɡɤɢ, ɚ ɩɨɬɨɦ ɧɟɧɚɞɨɥɝɨ ɩɨɞɚɬɶ 

ɪɚɛɨɱɭɸ ɠɢɞɤɨɫɬɶ ɧɚ ɝɢɞɪɨɦɨɥɨɬ ɜ ɨɬɫɭɬɫɬɜɢɢ ɨɩɨɪɵ ɧɚ ɩɢɤɭ. ȿɫɥɢ 

ɝɢɞɪɨɦɨɥɨɬ ɧɟ ɢɫɩɨɥɶɡɭɟɬɫɹ ɤɚɤɨɟ-ɬɨ ɜɪɟɦɹ ɜ ɬɟɱɟɧɢɟ ɪɚɛɨɱɟɣ ɫɦɟɧɵ, ɬɨ 

ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɩɨɝɪɭɠɚɬɶ ɟɝɨ ɜ ɫɩɟɰɢɚɥɶɧɵɣ ɛɨɤɫ ɫ ɩɨɞɨɝɪɟɜɨɦ, ɱɬɨ ɷɤɨɧɨɦɢɬ 

ɜɪɟɦɹ ɧɚ ɪɚɡɨɝɪɟɜɟ ɦɚɫɥɚ. 

ɉɧɟɜɦɚɬɢɱɟɫɤɚɹ ɤɚɦɟɪɚ ɩɨɪɲɧɟɜɵɯ ɝɢɞɪɨɦɨɥɨɬɨɜ Delta ɡɚɪɹɠɚɟɬɫɹ 

ɚɡɨɬɨɦ ɞɚɜɥɟɧɢɟɦ 1,5 Ɇɉɚ. Ɉɬɫɭɬɫɬɜɢɟ ɦɟɦɛɪɚɧɵ ɨɛɥɟɝɱɚɟɬ ɪɚɛɨɬɭ ɩɪɢ ɧɢɡɤɢɯ 

ɬɟɦɩɟɪɚɬɭɪɚɯ, ɧɨ ɩɨɞɨɝɪɟɜ ɧɟɨɛɯɨɞɢɦ ɢ ɜ ɷɬɨɦ ɬɢɩɟ ɝɢɞɪɨɦɨɥɨɬɨɜ. ɉɨɪɲɧɟɜɵɟ 

ɝɢɞɪɨɦɨɥɨɬɵ ɯɚɪɚɤɬɟɪɧɵ ɬɟɦ, ɱɬɨ ɜɨ ɜɪɟɦɹ ɪɚɛɨɬɵ ɩɪɨɢɫɯɨɞɹɬ ɭɬɟɱɤɢ ɚɡɨɬɚ 

ɱɟɪɟɡ ɭɩɥɨɬɧɟɧɢɹ, ɜɫɥɟɞɫɬɜɢɟ ɱɟɝɨ ɧɟɨɛɯɨɞɢɦɚ ɩɟɪɢɨɞɢɱɟɫɤɚɹ ɩɪɨɜɟɪɤɚ ɭɪɨɜɧɹ 

ɞɚɜɥɟɧɢɹ ɜ ɩɧɟɜɦɨɤɚɦɟɪɟ ɢ ɞɨɡɚɩɪɚɜɤɚ ɞɨ ɪɚɛɨɱɟɝɨ. Ⱦɚɧɧɵɣ ɬɢɩ ɝɢɞɪɨɦɨɥɨɬɨɜ 

ɨɬɥɢɱɚɟɬɫɹ ɨɬ ɦɟɦɛɪɚɧɧɵɯ ɟɳɟ ɢ ɬɟɦ, ɱɬɨ ɜ ɤɨɦɩɥɟɤɬɟ ɩɨɫɬɚɜɥɹɟɬɫɹ ɭɫɬɪɨɣɫɬɜɨ 

ɞɥɹ ɡɚɩɪɚɜɤɢ ɢ ɛɚɥɥɨɧ ɫ ɚɡɨɬɨɦ, ɱɬɨ ɞɟɥɚɟɬ ɩɪɨɰɟɫɫ ɨɛɫɥɭɠɢɜɚɧɢɹ ɭɞɨɛɧɟɟ ɢ 

ɛɵɫɬɪɟɟ. 

ɉɪɨɜɟɞɹ ɫɪɚɜɧɟɧɢɟ ɞɜɭɯ ɬɢɩɨɜ ɝɢɞɪɨɦɨɥɨɬɨɜ, ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ 

ɛɨɥɟɟ ɩɨɞɯɨɞɹɳɢɦ ɜɚɪɢɚɧɬɨɦ ɹɜɥɹɟɬɫɹ ɩɨɪɲɧɟɜɨɣ, ɬɚɤ ɤɚɤ ɟɝɨ ɰɟɧɚ ɧɢɠɟ, 

ɷɤɫɩɥɭɚɬɚɰɢɹ ɢ ɨɛɫɥɭɠɢɜɚɧɢɟ ɦɟɧɟɟ ɬɪɟɛɨɜɚɬɟɥɶɧɵ, ɚ ɜ ɭɫɥɨɜɢɹɯ ɪɚɛɨɬɵ ɫ 

ɦɟɪɡɥɵɦɢ ɝɪɭɧɬɚɦɢ ɬɚɤɢɟ ɧɟɞɨɫɬɚɬɤɢ, ɤɚɤ ɜɵɫɨɤɚɹ, ɧɨ ɧɟ ɩɪɨɞɨɥɠɢɬɟɥɶɧɚɹ 
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ɷɧɟɪɝɢɹ ɭɞɚɪɚ, ɚ ɬɚɤɠɟ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɩɪɢɠɚɬɢɹ ɩɢɤɢ ɤ ɩɨɜɟɪɯɧɨɫɬɢ, ɧɟ 

ɤɪɢɬɢɱɧɵ. 

ȼɚɠɧɵɦ ɩɚɪɚɦɟɬɪɨɦ ɜ ɜɵɛɨɪɟ ɝɢɞɪɨɦɨɥɨɬɚ ɹɜɥɹɟɬɫɹ ɬɢɩ ɤɨɪɩɭɫɚ. 

ɋɭɳɟɫɬɜɭɸɬ ɝɢɞɪɚɜɥɢɱɟɫɤɢɟ ɦɨɥɨɬɵ ɨɬɤɪɵɬɨɝɨ ɬɢɩɚ, ɡɚɤɪɵɬɨɝɨ ɬɢɩɚ, ɚ ɬɚɤɠɟ ɫ 

ɛɨɤɨɜɵɦ ɤɪɟɩɥɟɧɢɟɦ. Ƚɢɞɪɨɦɨɥɨɬɵ ɫ ɛɨɤɨɜɵɦ ɤɪɟɩɥɟɧɢɟɦ ɪɚɫɩɪɨɫɬɪɚɧɟɧɵ ɜ 

Ⱥɡɢɢ, ɧɨ ɢɯ ɩɪɚɤɬɢɱɟɫɤɢ ɧɟɬ ɜ Ɋɨɫɫɢɢ. ɗɬɨ ɫɜɹɡɚɧɨ ɫ ɬɟɦ, ɱɬɨ ɬɚɤɨɣ ɝɢɞɪɨɦɨɥɨɬ 

ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɬɨɥɶɤɨ ɧɚ ɨɩɪɟɞɟɥɟɧɧɭɸ ɦɨɞɟɥɶ ɷɤɫɤɚɜɚɬɨɪɚ, ɬɚɤ ɤɚɤ 

ɩɟɪɟɯɨɞɧɚɹ ɩɥɢɬɚ, ɫ ɩɨɦɨɳɶɸ ɤɨɬɨɪɨɣ ɡɚɤɪɟɩɥɹɟɬɫɹ ɝɢɞɪɚɜɥɢɱɟɫɤɢɣ ɦɨɥɨɬ, 

ɡɚɦɟɧɟɧɚ ɟɞɢɧɵɦ ɤɨɪɩɭɫɨɦ ɫ ɩɪɨɬɨɱɟɧɧɵɦɢ ɩɪɨɭɲɢɧɚɦɢ. 

Ƚɢɞɪɨɦɨɥɨɬ ɨɬɤɪɵɬɨɝɨ ɬɢɩɚ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɛɵɫɬɪɨɬɨɣ ɢ ɭɞɨɛɫɬɜɨɦ 

ɨɛɫɥɭɠɢɜɚɧɢɹ, ɛɨɥɶɲɨɣ ɬɨɥɳɢɧɨɣ ɤɨɪɩɭɫɚ, ɩɪɨɫɬɨɬɨɣ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɱɚɫɬɨɬɵ 

ɭɞɚɪɚ ɢ ɡɚɤɚɱɤɢ ɚɡɨɬɨɦ. Ƚɢɞɪɨɦɨɥɨɬ ɡɚɤɪɵɬɨɝɨ ɬɢɩɚ ɨɬɥɢɱɚɟɬɫɹ ɧɢɡɤɢɦ 

ɭɪɨɜɧɟɦ ɲɭɦɚ, ɧɚɥɢɱɢɟɦ ɡɚɳɢɬɵ ɨɬ ɩɨɩɚɞɚɧɢɣ ɩɵɥɢ ɢ ɝɪɹɡɢ, ɞɟɦɩɮɟɪɧɨɣ 

ɡɚɳɢɬɵ ɨɬ ɜɢɛɪɚɰɢɢ, ɡɚɳɢɬɵ ɨɬ ɦɟɯɚɧɢɱɟɫɤɢɯ ɩɨɜɪɟɠɞɟɧɢɣ. Ɍɚɤɨɣ 

ɝɢɞɪɚɜɥɢɱɟɫɤɢɣ ɦɨɥɨɬ ɞɨɪɨɠɟ, ɱɟɦ ɦɨɥɨɬ ɨɬɤɪɵɬɨɝɨ ɬɢɩɚ. 

Ⱦɥɹ ɪɚɛɨɬɵ ɜ ɡɚɞɚɧɧɵɯ ɭɫɥɨɜɢɹɯ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɜɵɛɪɚɬɶ ɝɢɞɪɨɦɨɥɨɬ 

ɡɚɤɪɵɬɨɝɨ ɬɢɩɚ, ɬɚɤ ɤɚɤ ɨɧ ɨɛɥɚɞɚɟɬ ɡɚɳɢɬɨɣ ɨɬ ɪɚɡɥɢɱɧɵɯ ɜɨɡɞɟɣɫɬɜɢɣ ɧɚ 

ɤɨɪɩɭɫ, ɚ ɬɚɤɠɟ ɫɧɢɠɟɧɧɵɦ ɭɪɨɜɧɟɦ ɲɭɦɚ ɢ ɜɢɛɪɚɰɢɢ, ɱɬɨ ɩɨɥɨɠɢɬɟɥɶɧɨ 

ɫɤɚɡɵɜɚɟɬɫɹ ɧɚ ɡɞɨɪɨɜɶɟ ɪɚɛɨɬɧɢɤɚ. 

ɉɨɞɛɢɪɚɟɦɵɣ ɝɢɞɪɨɦɨɥɨɬ ɞɨɥɠɟɧ ɩɨɞɯɨɞɢɬɶ ɤ ɷɤɫɤɚɜɚɬɨɪɭ ɢɥɢ 

ɩɨɝɪɭɡɱɢɤɭ ɢ ɩɨ ɬɚɤɢɦ ɩɨɤɚɡɚɬɟɥɹɦ, ɤɚɤ ɟɝɨ ɦɚɫɫɚ ɢ ɫɨɨɬɜɟɬɫɬɜɢɟ ɩɨ 

ɩɨɤɚɡɚɬɟɥɹɦ ɝɢɞɪɨɫɢɫɬɟɦɵ. ɑɬɨɛɵ ɢɡɛɟɠɚɬɶ ɨɩɪɨɤɢɞɵɜɚɧɢɹ ɷɤɫɤɚɜɚɬɨɪɚ ɢ 

ɧɟɞɨɫɬɚɬɤɚ ɫɠɢɦɚɸɳɟɝɨ ɭɫɢɥɢɹ, ɦɚɫɫɚ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɦɨɥɨɬɚ ɞɨɥɠɧɚ ɛɵɬɶ ɧɟ 

ɦɟɧɟɟ 4-7 % ɢ ɧɟ ɛɨɥɟɟ 10 % ɨɬ ɦɚɫɫɵ ɩɟɪɜɨɝɨ. ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɝɢɞɪɨɫɢɫɬɟɦɵ 

ɷɤɫɤɚɜɚɬɨɪɚ ɞɨɥɠɧɵ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɩɚɪɚɦɟɬɪɚɦ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɦɨɥɨɬɚ. 

ɇɢɡɤɨɟ ɞɚɜɥɟɧɢɟ ɧɟ ɩɨɡɜɨɥɢɬ ɝɢɞɪɨɦɨɥɨɬɭ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɬɟɯɧɢɱɟɫɤɢɦ 

ɩɨɤɚɡɚɬɟɥɹɦ ɩɨ ɱɚɫɬɨɬɟ ɢ ɷɧɟɪɝɢɢ ɭɞɚɪɚ, ɚ ɫɥɢɲɤɨɦ ɜɵɫɨɤɨɟ ɞɚɜɥɟɧɢɟ ɦɨɠɟɬ 

ɩɪɢɜɟɫɬɢ ɤ ɧɟɢɫɩɪɚɜɧɨɫɬɢ ɝɢɞɪɨɦɨɥɨɬɚ. ɇɚ ɫɥɭɱɚɣ ɩɪɟɜɵɲɟɧɢɹ ɞɚɜɥɟɧɢɹ ɧɚ 10-

15 % ɜ ɝɢɞɪɨɫɢɫɬɟɦɟ ɷɤɫɤɚɜɚɬɨɪɚ ɭɫɬɚɧɨɜɥɟɧ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɣ ɤɥɚɩɚɧ, 

ɩɨɡɜɨɥɹɸɳɢɣ ɫɛɟɪɟɱɶ ɨɛɨɪɭɞɨɜɚɧɢɟ ɨɬ ɩɨɥɨɦɤɢ. ɋɬɨɢɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɟɫɥɢ 
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ɩɪɚɜɢɥɶɧɨ ɩɨɞɨɛɪɚɬɶ ɝɢɞɪɨɦɨɥɨɬ ɩɨ ɦɚɫɫɟ ɷɤɫɤɚɜɚɬɨɪɚ, ɬɨ ɩɨ ɩɨɤɚɡɚɬɟɥɹɦ 

ɝɢɞɪɨɫɢɫɬɟɦɵ ɨɧ ɬɨɠɟ ɛɭɞɟɬ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ [17, 18]. 

ɉɪɚɜɢɥɶɧɨ ɜɵɛɪɚɧɧɵɣ ɝɢɞɪɨɦɨɥɨɬ ɨɛɟɫɩɟɱɢɜɚɟɬ ɜɵɫɨɤɨɟ ɤɚɱɟɫɬɜɨ ɢ 

ɜɵɫɨɤɭɸ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɜɵɩɨɥɧɹɟɦɵɯ ɪɚɛɨɬ. 

 

2.2 Ɇɟɯɚɧɢɱɟɫɤɢɣ ɦɟɬɨɞ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɜɢɛɪɨɪɵɯɥɢɬɟɥɹ 

 

2.2.1 Ɉɛɥɚɫɬɢ ɩɪɢɦɟɧɟɧɢɹ ɜɢɛɪɨɪɵɯɥɢɬɟɥɹ 

 

ȼɢɛɪɨɪɵɯɥɢɬɟɥɢ (ɜɢɛɪɨɪɢɩɩɟɪɵ) ɹɜɥɹɸɬɫɹ ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɨɜɵɦ ɜɢɞɨɦ 

ɧɚɜɟɫɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɚ ɷɤɫɤɚɜɚɬɨɪ (ɪɢɫɭɧɨɤ 2.4). ɉɟɪɜɵɟ ɨɛɪɚɡɰɵ ɛɵɥɢ 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɲɢɪɨɤɨɣ ɩɭɛɥɢɤɟ ɜ 2006 ɝɨɞɭ, ɧɨ ɫɬɨɢɬ ɡɚɦɟɬɢɬɶ, ɱɬɨ ɪɚɡɪɚɛɨɬɤɢ 

ɨɛɨɪɭɞɨɜɚɧɢɹ, ɩɨɡɜɨɥɹɸɳɟɝɨ ɪɵɯɥɢɬɶ ɝɪɭɧɬ ɢɥɢ ɩɨɪɨɞɭ, ɢɫɩɨɥɶɡɭɹ ɜɢɛɪɚɰɢɸ, 

ɜɟɥɢɫɶ ɋɒȺ ɢ ɋɋɋɊ ɞɨɫɬɚɬɨɱɧɨ ɞɚɜɧɨ. Ɉɧɢ ɪɚɡɪɚɛɚɬɵɜɚɥɢɫɶ ɧɚ ɛɚɡɟ ɬɪɚɤɬɨɪɨɜ 

ɝɭɫɟɧɢɱɧɨɝɨ ɬɢɩɚ. 

 

 

Ɋɢɫɭɧɨɤ 2.4 – ȼɢɛɪɨɪɵɯɥɢɬɟɥɶ 

 

ɂɡɧɚɱɚɥɶɧɨ ɜɢɛɪɨɪɵɯɥɢɬɟɥɢ ɩɨɡɢɰɢɨɧɢɪɨɜɚɥɢɫɶ, ɤɚɤ ɨɛɨɪɭɞɨɜɚɧɢɟ ɞɥɹ 

ɪɚɛɨɬɵ ɜ ɤɚɪɶɟɪɚɯ, ɨɞɧɚɤɨ, ɩɨ ɩɪɨɲɟɫɬɜɢɢ ɜɪɟɦɟɧɢ, ɨɧɢ ɧɚɲɥɢ ɩɪɢɦɟɧɟɧɢɟ ɜ 

ɞɪɭɝɢɯ ɨɛɥɚɫɬɹɯ, ɝɞɟ ɨɤɚɡɚɥɢɫɶ ɷɤɨɧɨɦɢɱɟɫɤɢ ɷɮɮɟɤɬɢɜɧɵɦɢ. Ɉɫɧɨɜɧɵɦ 
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ɧɚɡɧɚɱɟɧɢɟɦ ɬɚɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ɪɚɛɨɬɚ ɩɨ ɜɫɤɪɵɬɢɸ ɝɪɭɧɬɨɜ 

ɪɚɡɥɢɱɧɨɣ ɫɬɟɩɟɧɢ ɬɹɠɟɫɬɢ, ɫ ɩɨɜɵɲɟɧɧɨɣ ɬɪɟɳɢɧɨɜɚɬɨɫɬɶɸ, ɬɚɤɢɯ ɤɚɤ: ɭɝɨɥɶ, 

ɢɡɜɟɫɬɧɹɤ, ɩɟɫɱɚɧɢɤ ɢ ɞɪ. Ɉɞɧɚɤɨ ɫɭɳɟɫɬɜɭɸɬ ɦɨɞɟɥɢ, ɫɩɨɫɨɛɧɵɟ ɜɟɫɬɢ 

ɪɚɡɪɚɛɨɬɤɭ ɦɟɧɟɟ ɬɪɟɳɢɧɨɜɚɬɵɯ ɩɨɪɨɞ ɫ ɜɵɫɨɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɶɸ.  

ɉɪɢ ɪɚɡɪɚɛɨɬɤɟ ɤɚɪɶɟɪɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɜɢɛɪɨɪɢɩɩɟɪɚ ɫɱɢɬɚɟɬɫɹ 

ɚɥɶɬɟɪɧɚɬɢɜɨɣ ɩɪɨɜɟɞɟɧɢɸ ɛɭɪɨɜɡɪɵɜɧɵɯ ɪɚɛɨɬ (ȻȼɊ), ɛɭɥɶɞɨɡɟɪɚɦ ɢ, ɜ 

ɨɩɪɟɞɟɥɟɧɧɵɯ ɫɥɭɱɚɹɯ, ɝɢɞɪɨɦɨɥɨɬɚɦ. ɉɪɨɜɟɞɟɧɢɟ ȻȼɊ ɧɟɫɟɬ ɩɨɜɵɲɟɧɧɭɸ 

ɨɩɚɫɧɨɫɬɶ ɞɥɹ ɪɚɛɨɬɧɢɤɨɜ, ɜɟɞɟɬ ɤ ɪɚɡɪɚɫɬɚɧɢɸ ɤɚɪɶɟɪɨɜ, ɪɚɡɪɚɛɚɬɵɜɚɸɳɢɯɫɹ 

ɞɟɫɹɬɤɢ ɥɟɬ, ɫ ɤɚɠɞɵɦ ɝɨɞɨɦ ɡɚɬɪɚɬɵ ɧɚ ɬɚɤɢɟ ɪɚɛɨɬɵ ɪɚɫɬɭɬ. ɗɬɨ ɩɪɢɜɨɞɢɬ ɤ 

ɩɨɫɬɟɩɟɧɧɨɦɭ ɨɬɤɚɡɭ ɨɬ ɞɚɧɧɨɝɨ ɫɩɨɫɨɛɚ ɪɚɛɨɬɵ ɫ ɝɪɭɧɬɨɦ. 

ɉɪɢ ɩɪɨɤɥɚɞɤɟ ɬɪɚɧɲɟɢ ɞɥɹ ɬɪɭɛɨɩɪɨɜɨɞɚ ɜɢɛɪɨɪɵɯɥɢɬɟɥɶ ɹɜɥɹɟɬɫɹ 

ɷɮɮɟɤɬɢɜɧɨɣ ɚɥɶɬɟɪɧɚɬɢɜɨɣ ɛɭɥɶɞɨɡɟɪɭ. ɉɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɫɨɡɞɚɧɢɹ ɬɪɚɧɲɟɢ 

ɛɨɥɶɲɨɣ ɝɥɭɛɢɧɵ, ɦɚɤɫɢɦɚɥɶɧɨɣ ɝɥɭɛɢɧɵ ɨɩɭɫɤɚɧɢɹ ɫɬɨɣɤɢ ɪɵɯɥɢɬɟɥɹ ɧɟ 

ɯɜɚɬɚɟɬ ɞɥɹ ɬɨɝɨ, ɱɬɨɛ ɩɪɨɪɵɯɥɢɬɶ ɬɪɚɧɲɟɸ ɡɚ ɨɞɢɧ ɡɚɯɨɞ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ, 

ɬɪɟɛɭɟɬɫɹ ɭɜɟɥɢɱɟɧɢɟ ɲɢɪɢɧɵ ɬɪɚɧɲɟɢ ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɛɭɥɶɞɨɡɟɪ ɦɨɝ ɩɨɩɚɫɬɶ 

ɜ ɧɟɟ ɢ ɩɪɨɜɟɫɬɢ ɪɵɯɥɟɧɢɟ ɞɨ ɧɟɨɛɯɨɞɢɦɨɣ ɝɥɭɛɢɧɵ. ȼɢɛɪɨɪɵɯɥɢɬɟɥɶ 

ɫɩɨɫɨɛɟɧ ɨɛɟɫɩɟɱɢɬɶ ɨɬɤɚɩɵɜɚɧɢɟ ɬɪɚɧɲɟɢ ɜ ɤɪɚɬɱɚɣɲɢɟ ɫɪɨɤɢ ɢ ɫ ɦɟɧɶɲɢɦɢ 

ɡɚɬɪɚɬɚɦɢ. 

ȼ ɨɬɥɢɱɢɟ ɨɬ ɝɢɞɪɨɦɨɥɨɬɚ, ɜɢɛɪɨɪɢɩɩɟɪ ɷɮɮɟɤɬɢɜɟɧ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ 

ɩɨɞɜɨɞɧɵɯ ɪɚɛɨɬ, ɬɚɤ ɤɚɤ ɟɝɨ ɷɤɫɰɟɧɬɪɢɤɨɜɵɣ ɭɡɟɥ ɨɬɥɢɱɚɟɬɫɹ ɩɨɥɧɨɣ 

ɝɟɪɦɟɬɢɱɧɨɫɬɶɸ. Ʉɚɤ ɚɥɶɬɟɪɧɚɬɢɜɚ ɝɢɞɪɨɦɨɥɨɬɭ, ɜɢɛɪɨɪɵɯɥɢɬɟɥɶ ɩɪɢɦɟɧɹɟɬɫɹ 

ɞɥɹ ɜɫɤɪɵɬɢɹ ɞɨɪɨɠɧɨɝɨ ɩɨɥɨɬɧɚ ɡɚ ɫɱɟɬ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɝɨ ɷɮɮɟɤɬɚ ɨɬ 

ɜɢɛɪɚɰɢɢ ɢ ɭɞɚɪɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ [19]. 

 

2.2.2 Ɉɫɨɛɟɧɧɨɫɬɢ ɢ ɭɫɬɪɨɣɫɬɜɨ ɜɢɛɪɨɪɵɯɥɢɬɟɥɹ 

 

ȼɢɛɪɨɪɵɯɥɢɬɟɥɶ ɪɚɛɨɬɚɟɬ ɡɚ ɫɱɟɬ ɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ ɷɤɫɤɚɜɚɬɨɪɚ, 

ɤɨɬɨɪɚɹ ɩɪɢɜɨɞɢɬ ɜ ɞɟɣɫɬɜɢɟ ɜɢɛɪɚɰɢɨɧɧɵɣ ɦɟɯɚɧɢɡɦ, ɩɪɨɢɡɜɨɞɹɸɳɢɣ ɭɞɚɪɵ 

ɤɥɵɤɨɦ ɨ ɪɚɡɪɭɲɚɟɦɭɸ ɩɨɪɨɞɭ. 
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Ɉɫɧɨɜɧɵɦɢ ɤɨɦɩɨɧɟɧɬɚɦɢ, ɫɨɫɬɚɜɥɹɸɳɢɦɢ ɜɢɛɪɨɪɢɩɩɟɪ, ɹɜɥɹɸɬɫɹ: 

ɤɨɪɩɭɫ, ɤɨɬɨɪɵɟ ɡɚɳɢɳɚɟɬ ɜɧɭɬɪɟɧɧɢɟ ɞɟɬɚɥɢ ɨɬ ɩɨɜɪɟɠɞɟɧɢɣ; ɝɢɞɪɚɜɥɢɱɟɫɤɢɣ 

ɦɨɬɨɪ, ɜɪɚɳɚɸɳɢɣ ɷɤɫɰɟɧɬɪɢɤɢ, ɤɨɬɨɪɵɟ ɫɨɡɞɚɸɬ ɭɞɚɪɧɵɟ ɞɜɢɠɟɧɢɹ ɤɥɵɤɚ; 

ɤɥɵɤ; ɤɨɪɨɧɤɚ, ɛɶɸɳɚɹ ɩɨ ɦɚɬɟɪɢɚɥɭ; ɛɥɨɤ ɭɩɪɚɜɥɟɧɢɹ, ɡɚɩɭɫɤɚɸɳɢɣ ɢ 

ɨɫɬɚɧɚɜɥɢɜɚɸɳɢɣ ɝɢɞɪɨɞɜɢɝɚɬɟɥɶ ɢ ɞɪ. 

ɇɚ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɩɪɨɢɡɜɨɞɹɬɫɹ ɜɢɛɪɨɪɢɩɩɟɪɵ ɞɜɭɯ ɬɢɩɨɜ: 

ɚɦɨɪɬɢɡɚɰɢɨɧɧɨɝɨ ɢ ɪɵɱɚɠɧɨɝɨ. Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɜɢɛɪɨɪɵɯɥɢɬɟɥɢ ɛɨɥɟɟ 

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɵ, ɧɟɠɟɥɢ ɪɵɱɚɠɧɵɟ, ɨɞɧɚɤɨ ɢɯ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɩɚɞɚɟɬ ɩɪɢ 

ɪɚɛɨɬɟ ɫ ɨɬɧɨɫɢɬɟɥɶɧɨ ɬɜɟɪɞɵɦɢ ɢ ɦɚɥɨɬɪɟɳɢɧɧɵɦɢ ɩɨɪɨɞɚɦɢ. Ⱥɦɩɥɢɬɭɞɚ 

ɤɨɥɟɛɚɧɢɣ ɬɚɤɢɯ ɜɢɛɪɨɪɵɯɥɢɬɟɥɟɣ ɧɟɜɵɫɨɤɚ, ɚ ɤɥɵɤ ɜɢɛɪɨɪɵɯɥɢɬɟɥɹ ɧɟ 

ɧɚɛɢɪɚɟɬ ɧɟɨɛɯɨɞɢɦɨɝɨ ɞɥɹ ɪɚɡɪɭɲɟɧɢɹ ɬɜɟɪɞɨɣ ɩɨɪɨɞɵ ɭɫɤɨɪɟɧɢɹ. Ɋɵɱɚɠɧɵɟ 

ɜɢɛɪɨɪɵɯɥɢɬɟɥɢ ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɬɟɯɧɨɥɨɝɢɟɣ ɪɟɤɭɩɟɪɚɰɢɢ ɷɧɟɪɝɢɢ: ɜɨ ɜɪɟɦɹ 

ɨɛɪɚɬɧɨɝɨ ɯɨɞɚ ɤɥɵɤɚ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɭɫɢɥɢɟ ɭɞɚɪɚ, ɜ ɬɨɦ ɱɢɫɥɟ ɡɚ ɫɱɟɬ ɬɨɝɨ, ɱɬɨ 

ɩɪɨɢɫɯɨɞɢɬ ɨɛɪɚɬɧɵɣ ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɜɨɡɜɪɚɬ ɩɧɟɜɦɚɬɢɱɟɫɤɢɦ ɚɤɤɭɦɭɥɹɬɨɪɨɦ, 

ɤɨɬɨɪɵɣ ɭɫɬɚɧɨɜɥɟɧ ɜ ɜɢɛɪɨɪɢɩɩɟɪ. ɗɬɢ ɨɫɨɛɟɧɧɨɫɬɢ ɨɛɟɫɩɟɱɢɜɚɸɬ ɛɨɥɶɲɭɸ 

ɦɨɳɧɨɫɬɶ ɢ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɪɚɛɨɬɵ ɫ ɦɟɧɟɟ ɬɪɟɳɢɧɨɜɚɬɵɦɢ ɩɨɪɨɞɚɦɢ, ɧɟɠɟɥɢ 

ɭ ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɯ ɜɢɛɪɨɪɵɯɥɢɬɟɥɟɣ, ɩɨɷɬɨɦɭ ɪɚɰɢɨɧɚɥɶɧɟɟ ɜ ɛɨɥɶɲɢɧɫɬɜɟ 

ɫɥɭɱɚɟɜ ɜɵɛɢɪɚɬɶ ɜɢɛɪɨɪɢɩɩɟɪ ɪɵɱɚɠɧɨɝɨ ɬɢɩɚ. 

Ɋɵɱɚɠɧɵɟ ɜɢɛɪɨɪɵɯɥɢɬɟɥɢ ɤɨɦɩɚɧɢɢ Delta ɨɬɥɢɱɚɸɬɫɹ ɜɵɫɨɤɢɦ 

ɤɚɱɟɫɬɜɨɦ ɤɨɦɩɨɧɟɧɬɨɜ ɢ ɩɪɨɫɬɨɬɨɣ ɨɛɫɥɭɠɢɜɚɧɢɹ. ɋɜɚɪɧɨɣ ɤɨɪɩɭɫ ɛɥɨɤɚ 

ɷɤɫɰɟɧɬɪɢɤɨɜ ɢɦɟɟɬ ɜɵɫɨɤɢɣ ɭɪɨɜɟɧɶ ɪɟɦɨɧɬɨɩɪɢɝɨɞɧɨɫɬɢ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ 

ɥɢɬɵɦɢ ɜɢɞɚɦɢ ɤɨɪɩɭɫɚ. ɗɬɨ ɫɜɹɡɚɧɨ ɫ ɬɟɦ, ɱɬɨ ɩɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɬɪɟɳɢɧɵ ɜ 

ɥɢɬɨɦ ɤɨɪɩɭɫɟ, ɬɪɟɛɭɟɬɫɹ ɟɝɨ ɩɨɥɧɚɹ ɡɚɦɟɧɚ. ȼɬɨɪɚɹ ɨɫɨɛɟɧɧɨɫɬɶ ɞɚɧɧɵɯ 

ɜɢɛɪɨɪɵɯɥɢɬɟɥɟɣ – ɷɬɨ ɫɦɟɧɧɚɹ ɤɨɪɨɧɤɚ ɫɤɚɥɶɧɨɝɨ ɢɫɩɨɥɧɟɧɢɹ, 

ɯɚɪɚɤɬɟɪɢɡɭɸɳɚɹɫɹ ɞɨɫɬɭɩɧɨɫɬɶɸ ɢ ɧɢɡɤɨɣ ɫɬɨɢɦɨɫɬɶɸ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ 

ɤɚɤɢɦɢ-ɥɢɛɨ ɭɧɢɤɚɥɶɧɵɦɢ ɤɨɪɨɧɤɚɦɢ. Ɍɪɟɬɶɹ ɨɫɨɛɟɧɧɨɫɬɶ – ɫɦɟɧɧɵɣ ɤɥɵɤ. ȼ 

ɬɹɠɟɥɵɯ ɭɫɥɨɜɢɹɯ ɪɚɛɨɬɵ ɤɥɵɤ ɛɵɫɬɪɨ ɢɡɧɚɲɢɜɚɟɬɫɹ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ 

ɤɪɢɬɢɱɟɫɤɨɦɭ ɫɨɫɬɨɹɧɢɸ. Ʉɨɝɞɚ ɤɨɧɫɬɪɭɤɰɢɹ ɤɥɵɤɚ ɢ ɛɥɨɤɚ ɷɤɫɰɟɧɬɪɢɤɨɜ 

ɹɜɥɹɟɬɫɹ ɦɨɧɨɥɢɬɧɨɣ, ɨɬɞɟɥɶɧɚɹ ɡɚɦɟɧɚ ɤɥɵɤɚ ɧɟ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɜɨɡɦɨɠɧɨɣ. 

ȿɳɟ ɨɞɧɚ ɨɫɨɛɟɧɧɨɫɬɶ – ɷɬɨ ɜɨɡɦɨɠɧɨɫɬɶ ɪɚɡɛɨɪɤɢ ɢ ɩɪɨɜɟɞɟɧɢɹ ɪɟɦɨɧɬɧɵɯ 
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ɨɩɟɪɚɰɢɣ ɜ ɩɨɥɟɜɵɯ ɭɫɥɨɜɢɹɯ, ɛɟɡ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɩɟɰɢɚɥɶɧɨɝɨ 

ɫɬɟɧɞɚ ɞɥɹ ɪɚɡɛɨɪɤɢ. 

Ȼɥɚɝɨɞɚɪɹ ɲɢɪɨɤɢɦ ɜɨɡɦɨɠɧɨɫɬɹɦ ɩɪɢɦɟɧɟɧɢɹ ɢ ɨɫɨɛɟɧɧɨɫɬɹɦ 

ɤɨɧɫɬɪɭɤɰɢɢ, ɜɢɛɪɨɪɵɯɥɢɬɟɥɶ ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɫɚɦɵɯ ɷɮɮɟɤɬɢɜɧɵɯ ɪɟɲɟɧɢɣ 

ɜ ɩɪɨɜɟɞɟɧɢɢ ɪɚɛɨɬ ɩɨ ɜɫɤɪɵɬɢɸ ɝɪɭɧɬɚ ɜɵɫɨɤɨɣ ɬɜɟɪɞɨɫɬɢ. ȿɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟ 

ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɢ ɩɪɢ ɜɫɤɪɵɬɢɢ ɦɟɪɡɥɨɝɨ ɝɪɭɧɬɚ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɞɨɫɬɭɩɚ ɤ 

ɩɨɞɡɟɦɧɨɦɭ ɬɪɭɛɨɩɪɨɜɨɞɭ, ɨɞɧɚɤɨ ɨɩɪɟɞɟɥɟɧɧɵɟ ɭɫɥɨɜɢɹ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɨɝɪɚɧɢɱɢɜɚɸɬ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɡɚ ɫɱɟɬ ɪɚɡɧɨɣ ɫɬɟɩɟɧɢ ɬɪɟɳɢɧɨɜɚɬɨɫɬɢ 

ɪɚɡɪɭɲɚɟɦɨɣ ɩɨɪɨɞɵ [20]. 

 

2.3 Ɍɟɪɦɢɱɟɫɤɢɣ ɦɟɬɨɞ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɫɬɚɧɰɢɢ 

 

2.3.1 Ɉɫɨɛɟɧɧɨɫɬɢ ɨɛɨɪɭɞɨɜɚɧɢɹ 

 

Ⱦɨɜɨɥɶɧɨ ɷɮɮɟɤɬɢɜɧɵɦ ɫɩɨɫɨɛɨɦ, ɢɫɩɨɥɶɡɭɸɳɢɦɫɹ ɞɥɹ ɨɬɬɚɢɜɚɧɢɹ 

ɝɪɭɧɬɚ, ɹɜɥɹɟɬɫɹ ɝɢɞɪɚɜɥɢɱɟɫɤɚɹ ɫɬɚɧɰɢɹ, ɪɟɚɥɢɡɭɸɳɚɹ ɧɚɝɪɟɜ ɫ ɩɨɦɨɳɶɸ 

ɬɟɩɥɨɧɨɫɢɬɟɥɹ – ɩɪɨɩɢɥɟɧɝɥɢɤɨɥɹ. ɉɪɨɩɢɥɟɧɝɥɢɤɨɥɶ – ɠɢɞɤɨɫɬɶ ɛɟɡ ɰɜɟɬɚ, ɫ 

ɛɨɥɶɲɨɣ ɜɹɡɤɨɫɬɶɸ, ɫɥɚɛɵɦ ɡɚɩɚɯɨɦ ɢ ɫɥɚɞɤɨɜɚɬɵɦ ɡɚɩɚɯɨɦ, ɫɩɨɫɨɛɧɚɹ 

ɩɨɝɥɨɳɚɬɶ ɢɡ ɜɨɡɞɭɯɚ ɜɨɞɹɧɨɣ ɩɚɪ. Ȼɟɡɨɩɚɫɧɨɫɬɶ ɢ ɧɟɬɨɤɫɢɱɧɨɫɬɶ 

ɨɛɟɫɩɟɱɢɜɚɸɬ ɲɢɪɨɤɨɟ ɩɪɢɦɟɧɟɧɢɟ ɜ ɪɚɡɥɢɱɧɵɯ ɨɛɥɚɫɬɹɯ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ. 

ȼɵɲɟɭɩɨɦɹɧɭɬɚɹ ɬɟɯɧɨɥɨɝɢɹ ɧɚɝɪɟɜɚ ɲɢɪɨɤɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɤɨɦɩɚɧɢɟɣ 

Wacker Neuson ɜ ɭɫɬɚɧɨɜɤɚɯ HSH 350 ɢ HSH 700 G (ɪɢɫɭɧɨɤ 2.5), ɪɚɛɨɬɚɸɳɢɯ 

ɧɚ ɞɢɡɟɥɶɧɨɦ ɬɨɩɥɢɜɟ ɢɥɢ ɤɟɪɨɫɢɧɟ. Ɉɧɚ ɫɨɫɬɨɢɬ ɢɡ ɬɨɩɥɢɜɧɨɝɨ ɛɚɤɚ, ɞɢɡɟɥɶ-

ɝɟɧɟɪɚɬɨɪɚ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɩɨɞɤɥɸɱɟɧɢɹ ɜ ɫɟɬɶ ɧɚ 220 ȼɨɥɶɬ, ɝɨɪɟɥɤɢ ɫ 

ɬɟɩɥɨɨɛɦɟɧɧɢɤɨɦ, ɧɚɫɨɫɚ, ɲɥɚɧɝɚ ɢɫɤɥɸɱɢɬɟɥɶɧɨɣ ɝɢɛɤɨɫɬɢ ɢ ɩɪɨɱɧɨɫɬɢ ɧɚ 

ɪɚɡɪɵɜ, ɤɚɬɭɲɤɢ ɫ ɷɥɟɤɬɪɨɥɟɛɟɞɤɨɣ, ɢ ɪɚɫɲɢɪɢɬɟɥɶɧɨɝɨ ɛɚɤɚ. ȼɨɞɧɵɣ ɪɚɫɬɜɨɪ 

ɩɪɨɩɢɥɟɧɝɥɢɤɨɥɹ ɬɟɦɩɟɪɚɬɭɪɨɣ 82°C  ɧɚɯɨɞɢɬɫɹ ɜ ɨɬɨɩɢɬɟɥɶɧɵɯ ɲɥɚɧɝɚɯ, 

ɪɚɜɧɨɦɟɪɧɨ ɪɚɡɦɟɳɚɸɳɢɯɫɹ ɩɨ ɩɨɜɟɪɯɧɨɫɬɢ ɦɟɪɡɥɨɝɨ ɝɪɭɧɬɚ. ɉɨɞɚɱɚ 

ɠɢɞɤɨɫɬɢ ɜ ɲɥɚɧɝɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɥɚɫɬɢɧɱɚɬɵɦ ɧɚɫɨɫɨɦ, ɢɦ ɠɟ ɧɚɝɪɟɬɵɣ 

ɩɪɨɩɢɥɟɧɝɥɢɤɨɥɶ ɜɨɡɜɪɚɳɚɟɬɫɹ ɨɛɪɚɬɧɨ ɜ ɭɫɬɚɧɨɜɤɭ ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ 
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ɩɪɨɢɡɜɟɫɬɢ ɩɨɜɬɨɪɧɵɣ ɧɚɝɪɟɜ. ɒɥɚɧɝɢ ɧɚɤɪɵɜɚɸɬɫɹ ɩɚɪɨ- ɢ ɬɟɩɥɨɢɡɨɥɹɰɢɟɣ ɜɨ 

ɢɡɛɟɠɚɧɢɟ ɩɨɬɟɪɶ ɬɟɩɥɚ ɢ ɜɥɚɝɢ. 

 

 

Ɋɢɫɭɧɨɤ 2.5 – ɍɫɬɚɧɨɜɤɚ Wacker Neuson HSH 700 G 

 

ɉɪɢɧɰɢɩɵ ɨɬɬɚɢɜɚɧɢɹ (ɪɚɡɦɨɪɚɠɢɜɚɧɢɹ) ɢ ɩɪɨɝɪɟɜɚ ɝɪɭɧɬɚ ɡɚɤɥɸɱɚɸɬɫɹ 

ɜ ɨɫɨɛɟɧɧɨɫɬɹɯ ɫɨɞɟɪɠɚɧɢɹ ɜɥɚɝɢ. ɑɚɫɬɢɰɵ ɩɨɱɜɵ ɧɟ ɩɨɞɜɟɪɠɟɧɵ 

ɩɪɨɦɟɪɡɚɧɢɸ, ɨɧɨ ɩɪɨɢɫɯɨɞɢɬ ɫ ɜɥɚɝɨɣ, ɤɨɬɨɪɚɹ ɢɯ ɨɤɪɭɠɚɟɬ. ȿɫɥɢ ɜɡɹɬɶ 

ɟɦɤɨɫɬɶ ɫ ɦɟɥɤɢɦ ɝɪɚɜɢɟɦ, ɬɟɦɩɟɪɚɬɭɪɚ ɤɨɬɨɪɨɝɨ ɫɨɫɬɚɜɥɹɟɬ -40°C , ɬɨ ɟɝɨ 

ɩɟɪɟɦɟɲɢɜɚɧɢɟ ɢɥɢ ɥɸɛɵɟ ɞɪɭɝɢɟ ɦɚɧɢɩɭɥɹɰɢɢ ɧɟ ɜɵɡɵɜɚɸɬ ɬɪɭɞɧɨɫɬɟɣ, ɧɨ 

ɟɫɥɢ ɡɚɥɢɬɶ ɷɬɨɬ ɝɪɚɜɢɣ ɜɨɞɨɣ ɢ ɡɚɦɨɪɨɡɢɬɶ, ɬɨ ɫɦɟɫɶ ɫɬɚɧɟɬ ɫɥɢɲɤɨɦ ɬɜɟɪɞɨɣ, 

ɢ ɪɚɧɟɟ ɜɨɡɦɨɠɧɵɟ ɞɟɣɫɬɜɢɹ ɛɭɞɭɬ ɛɟɡɪɟɡɭɥɶɬɚɬɧɵ. ɉɪɨɰɟɫɫ ɨɬɬɚɢɜɚɧɢɹ ɝɪɭɧɬɚ 

ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɨɬɬɚɢɜɚɧɢɢ ɜɨɞɵ, ɤɨɬɨɪɚɹ ɜ ɧɟɦ ɫɨɞɟɪɠɢɬɫɹ. ɑɬɨɛɵ ɪɚɫɬɨɩɢɬɶ 

ɫɧɟɝ ɢ ɥɟɞ, ɧɟɨɛɯɨɞɢɦɨ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɩɨɞɚɜɚɟɦɨɣ ɬɟɩɥɨɬɵ, ɜ ɫɜɹɡɢ ɫ ɱɟɦ, 

ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɩɨ ɜɨɡɦɨɠɧɨɫɬɢ ɭɛɢɪɚɬɶ ɢɯ ɫ ɩɨɜɟɪɯɧɨɫɬɢ ɦɟɯɚɧɢɱɟɫɤɢ, ɬɚɤ ɤɚɤ 

ɫɷɤɨɧɨɦɥɟɧɧɭɸ ɧɚ ɷɬɨɦ ɷɧɟɪɝɢɸ ɷɮɮɟɤɬɢɜɧɟɟ ɛɭɞɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɧɚ 

ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɟ ɪɚɡɦɨɪɚɠɢɜɚɧɢɟ ɝɪɭɧɬɚ. Ɇɟɪɡɥɵɣ ɝɪɭɧɬ – ɷɬɨ ɫɟɪɶɟɡɧɨɟ 

ɩɪɟɩɹɬɫɬɜɢɟ ɞɥɹ ɜɨɞɵ, ɩɨɷɬɨɦɭ ɧɭɠɧɨ ɩɪɨɢɡɜɨɞɢɬɶ ɧɚɝɪɟɜ ɧɚ ɞɨɫɬɚɬɨɱɧɭɸ 

ɝɥɭɛɢɧɭ, ɬɚɤ ɤɚɤ ɪɚɫɬɨɩɥɟɧɧɚɹ ɜɨɞɚ ɧɟ ɫɦɨɠɟɬ ɭɣɬɢ ɢ ɩɨɫɥɟ ɭɞɚɥɟɧɢɹ 

ɧɚɝɪɟɜɚɸɳɟɝɨ ɭɫɬɪɨɣɫɬɜɚ ɫɧɨɜɚ ɡɚɦɟɪɡɧɟɬ. 
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ɀɢɞɤɨɟ ɚɝɪɟɝɚɬɧɨɟ ɫɨɫɬɨɹɧɢɟ ɜɨɞɵ – ɯɨɪɨɲɢɣ ɬɟɩɥɨɜɨɣ ɩɪɨɜɨɞɧɢɤ, 

ɥɭɱɲɟ ɜɨɡɞɭɯɚ. ɇɚɝɪɟɜɚɬɟɥɶ ɢɫɩɨɥɶɡɭɟɬ ɞɜɚ ɫɩɨɫɨɛɚ ɧɚɝɪɟɜɚ: ɩɟɪɜɵɣ 

ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɩɟɪɟɞɚɱɟ ɬɟɩɥɨɬɵ ɨɬ ɲɥɚɧɝɨɜ ɝɪɭɧɬɭ, ɚ ɜɬɨɪɨɣ – ɜ ɩɟɪɟɧɨɫɟ 

ɬɟɩɥɨɬɵ ɨɬ ɜɟɪɯɧɢɯ ɫɥɨɟɜ ɝɪɭɧɬɚ ɧɢɠɧɢɦ ɫ ɩɨɦɨɳɶɸ ɝɨɪɹɱɟɣ ɜɨɞɵ, 

ɨɛɪɚɡɭɸɳɟɣɫɹ ɜ ɪɟɡɭɥɶɬɚɬɟ ɝɪɭɧɬɨɜɨɝɨ ɬɚɹɧɢɹ. Ȼɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɬɟɩɥɨɬɵ 

ɬɪɚɬɢɬɫɹ ɧɚ ɩɟɪɟɯɨɞ ɜɨɞɵ ɢɡ ɠɢɞɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɜ ɝɚɡɨɨɛɪɚɡɧɨɟ, ɚ ɨɛɪɚɡɨɜɚɧɧɵɣ 

ɩɚɪ ɩɪɢ ɜɵɞɟɥɟɧɢɢ ɜ ɚɬɦɨɫɮɟɪɭ ɡɚɛɢɪɚɟɬ ɫ ɫɨɛɨɣ ɷɬɭ ɬɟɩɥɨɬɭ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ 

ɜɨɡɧɢɤɚɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɚɪɨɢɡɨɥɹɰɢɢ, ɞɥɹ ɪɟɚɥɢɡɚɰɢɢ 

ɤɨɬɨɪɨɣ ɞɨɫɬɚɬɨɱɧɨ ɧɚɤɪɵɬɶ ɲɥɚɧɝɢ ɨɛɵɱɧɨɣ ɩɥɟɧɤɨɣ ɢɡ ɩɨɥɢɷɬɢɥɟɧɚ. 

ɂɡɨɥɹɰɢɹ ɹɜɥɹɟɬɫɹ ɩɪɟɩɹɬɫɬɜɢɟɦ ɞɥɹ ɢɫɩɚɪɟɧɢɹ ɜɨɞɵ ɜ ɚɬɦɨɫɮɟɪɭ ɢ ɧɚɩɪɚɜɥɹɟɬ 

ɩɚɪ ɨɛɪɚɬɧɨ ɜ ɜɨɞɭ ɞɥɹ ɩɪɨɞɨɥɠɟɧɢɹ ɨɬɨɝɪɟɜɚ. 

ɋɭɳɟɫɬɜɭɟɬ ɦɧɨɠɟɫɬɜɨ ɮɚɤɬɨɪɨɜ, ɜɥɢɹɸɳɢɯ ɧɚ ɬɟɦɩ ɪɚɡɦɨɪɚɠɢɜɚɧɢɹ: 

ɭɩɥɨɬɧɟɧɢɟ ɝɪɭɧɬɚ, ɟɝɨ ɜɥɚɠɧɨɫɬɶ, ɬɟɦɩɟɪɚɬɭɪɚ ɨɤɪɭɠɚɸɳɟɝɨ ɜɨɡɞɭɯɚ. ȿɫɥɢ 

ɩɥɨɳɚɞɶ ɩɨɜɟɪɯɧɨɫɬɢ, ɩɨɞɜɟɪɝɚɟɦɨɣ ɨɬɬɚɢɜɚɧɢɸ, ɫɥɢɲɤɨɦ ɩɥɨɬɧɚɹ, ɬɨ 

ɫɤɨɪɨɫɬɶ ɪɚɡɦɨɪɚɠɢɜɚɧɢɹ ɭɦɟɧɶɲɚɟɬɫɹ. ȿɫɥɢ ɫɨɞɟɪɠɚɧɢɟ ɜɨɞɵ ɜ ɝɪɭɧɬɟ 

ɧɟɛɨɥɶɲɨɟ, ɤɚɤ ɭ ɫɭɯɨɣ ɝɥɢɧɵ, ɬɨ ɫɤɨɪɨɫɬɶ ɪɚɡɦɨɪɚɠɢɜɚɧɢɹ ɬɚɤ ɠɟ 

ɭɦɟɧɶɲɚɟɬɫɹ. ɉɪɢ ɫɢɥɶɧɨɦ ɜɟɬɪɟ ɢɥɢ ɬɟɦɩɟɪɚɬɭɪɟ ɧɢɠɟ -35°C  ɧɟɨɛɯɨɞɢɦɨ 

ɨɛɟɫɩɟɱɢɬɶ ɭɬɟɩɥɟɧɢɟ ɩɚɪɨ- ɢ ɬɟɩɥɨɢɡɨɥɹɰɢɢ. 

Ɋɚɛɨɬɚ ɜ ɭɫɥɨɜɢɹɯ ɜɟɱɧɨɣ ɦɟɪɡɥɨɬɵ ɬɪɟɛɭɟɬ ɨɫɨɛɨɣ ɤɨɧɮɢɝɭɪɚɰɢɢ 

ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɩɨɞɯɨɞɚ ɤ ɨɫɭɳɟɫɬɜɥɟɧɢɸ ɩɪɨɰɟɫɫɚ ɪɚɡɦɨɪɚɠɢɜɚɧɢɹ ɝɪɭɧɬɚ, 

ɬɚɤ ɤɚɤ ɜɥɚɝɚ ɧɟ ɭɯɨɞɢɬ, ɢ ɜɦɟɫɬɨ ɪɵɯɥɨɝɨ ɝɪɭɧɬɚ, ɩɪɨɢɫɯɨɞɢɬ ɨɛɪɚɡɨɜɚɧɢɟ 

ɡɚɛɨɥɨɱɟɧɧɨɫɬɢ. Ⱦɥɹ ɬɚɤɢɯ ɭɫɥɨɜɢɣ ɩɪɢɦɟɧɢɦɵ ɞɜɚ ɫɩɨɫɨɛɚ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

ɭɫɬɚɧɨɜɤɢ: 

- ɭɤɥɚɞɤɚ ɲɥɚɧɝɨɜ ɤɪɟɫɬ ɧɚ ɤɪɟɫɬ, ɱɬɨɛɵ ɩɪɨɢɫɯɨɞɢɥɨ ɧɟ ɨɛɪɚɡɨɜɚɧɢɟ 

ɫɩɥɨɲɧɨɣ ɨɛɥɚɫɬɢ ɪɚɡɦɨɪɚɠɢɜɚɧɢɹ, ɚ ɱɟɪɟɞɨɜɚɧɢɟ ɡɚɦɨɪɨɠɟɧɧɵɯ ɫ 

ɪɚɡɦɨɪɨɠɟɧɧɵɦɢ; 

- ɱɟɪɟɞɨɜɚɧɢɟ ɧɚɝɪɟɜɚ ɝɪɭɧɬɚ ɜ ɩɪɢɫɭɬɫɬɜɢɢ ɩɚɪɨ- ɢ ɬɟɩɥɨɢɡɨɥɹɰɢɢ ɢ ɜ 

ɟɟ ɨɬɫɭɬɫɬɜɢɢ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɜɵɩɚɪɢɜɚɬɶ ɜɥɚɝɭ ɞɥɹ ɭɞɨɛɫɬɜɚ ɩɪɨɜɟɞɟɧɢɹ 

ɞɚɥɶɧɟɣɲɢɯ ɪɚɛɨɬ ɩɨ ɪɵɬɶɸ ɤɨɬɥɨɜɚɧɚ ɢɥɢ ɬɪɚɧɲɟɢ [21]. 
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2.3.2 Ʉɪɚɬɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɵɯ ɬɟɪɦɢɱɟɫɤɢɯ ɦɟɬɨɞɨɜ ɢ ɢɯ 

ɫɪɚɜɧɟɧɢɟ ɫ ɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɫɬɚɧɰɢɟɣ 

 

Ɍɟɪɦɨɷɥɟɤɬɪɢɱɟɫɤɢɟ ɦɚɬɵ (ɬɟɪɦɨɦɚɬɵ) – ɷɬɨ ɧɚɝɪɟɜɚɬɟɥɢ, ɨɫɧɨɜɚɧɧɵɟ ɧɚ 

ɢɧɮɪɚɤɪɚɫɧɨɦ ɢɡɥɭɱɟɧɢɢ, ɤɨɬɨɪɵɟ ɹɜɥɹɸɬɫɹ ɷɤɨɥɨɝɢɱɧɵɦ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɦ 

ɨɛɨɪɭɞɨɜɚɧɢɟɦ ɞɥɹ ɩɪɨɝɪɟɜɚ ɝɪɭɧɬɚ (ɪɢɫɭɧɨɤ 2.6). Ɉɧɢ ɫɨɫɬɨɹɬ ɢɡ ɫɥɟɞɭɸɳɢɯ 

ɷɥɟɦɟɧɬɨɜ: ɝɪɟɸɳɟɣ ɩɥɟɧɤɢ ɫ ɬɟɩɥɨɢɡɨɥɹɰɢɟɣ, ɩɪɟɞɫɬɚɜɥɹɸɳɟɣ ɫɨɛɨɣ 

ɦɧɨɠɟɫɬɜɨ ɫɥɨɟɜ ɫ ɩɨɥɢɩɪɨɩɢɥɟɧɨɦ ɢ ɩɟɧɨɩɨɥɢɷɬɢɥɟɧɨɦ; ɬɟɦɩɟɪɚɬɭɪɧɵɯ 

ɨɝɪɚɧɢɱɢɬɟɥɟɣ; ɉȼɏ-ɨɛɨɥɨɱɤɢ ɞɥɹ ɡɚɳɢɬɵ ɨɬ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ ɩɨɝɨɞɧɵɯ 

ɭɫɥɨɜɢɣ. Ⱦɨɫɬɨɢɧɫɬɜɚ ɬɟɪɦɨɦɚɬɨɜ: ɧɟ ɬɪɟɛɭɸɬ ɤɚɤɨɣ-ɥɢɛɨ ɩɨɞɝɨɬɨɜɤɢ, 

ɧɟɞɨɪɨɝɢɟ, ɩɪɨɫɬɵ ɜ ɧɚɫɬɪɨɣɤɟ ɢ ɨɛɫɥɭɠɢɜɚɧɢɢ, ɧɢɡɤɨɟ ɷɧɟɪɝɨɩɨɬɪɟɛɥɟɧɢɟ. 

ɇɟɞɨɫɬɚɬɤɢ: ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɧɚɥɢɱɢɹ ɢɫɬɨɱɧɢɤɚ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɩɢɬɚɧɢɹ, 

ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɤɨɧɬɪɨɥɹ ɪɚɛɨɬɵ, ɧɢɡɤɢɣ ɭɪɨɜɟɧɶ ɫɬɨɣɤɨɫɬɢ ɤ ɜɧɟɲɧɢɦ 

ɩɨɜɪɟɠɞɟɧɢɹɦ [23]. 

 

 

Ɋɢɫɭɧɨɤ 2.6 – Ɍɟɪɦɨɦɚɬɵ ɞɥɹ ɩɪɨɝɪɟɜɚ ɝɪɭɧɬɚ 

 

Ⱦɪɭɝɢɦ ɫɩɨɫɨɛɨɦ ɹɜɥɹɟɬɫɹ ɬɟɯɧɨɥɨɝɢɹ ɪɚɡɦɨɪɚɠɢɜɚɧɢɹ ɝɪɭɧɬɚ ɫ 

ɩɨɦɨɳɶɸ ɬɪɭɛɱɚɬɵɯ ɷɥɟɤɬɪɨɧɚɝɪɟɜɚɬɟɥɟɣ (Ɍɗɇ), ɨɫɧɨɜɵɜɚɸɳɚɹɫɹ ɧɚ ɬɨɦ, ɱɬɨ 

ɬɟɩɥɨɬɚ ɩɟɪɟɞɚɟɬɫɹ ɝɪɭɧɬɭ ɤɨɧɬɚɤɬɧɵɦ ɫɩɨɫɨɛɨɦ (ɪɢɫɭɧɨɤ 2.7). ȼ ɩɨɥɵɟ ɢɝɥɵ 
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ɢɡ ɦɟɬɚɥɥɚ, ɤɨɬɨɪɵɟ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɬɪɭɛɵ ɦɚɥɨɝɨ ɞɢɚɦɟɬɪɚ, ɜɫɬɚɜɥɹɸɬɫɹ 

ɷɥɟɦɟɧɬɵ ɧɚɝɪɟɜɚ ɜ ɜɢɞɟ ɫɬɚɥɶɧɵɯ ɬɪɭɛ ɟɳɟ ɦɟɧɶɲɟɝɨ ɞɢɚɦɟɬɪɚ, ɜɧɭɬɪɢ 

ɤɨɬɨɪɵɯ ɩɨɦɟɳɚɟɬɫɹ ɧɢɯɪɨɦɨɜɚɹ ɫɩɢɪɚɥɶ. Ɇɟɠɫɬɟɧɧɨɟ ɩɪɨɫɬɪɚɧɫɬɜɨ ɬɪɭɛɵ ɢ 

ɫɩɢɪɚɥɢ ɡɚɩɨɥɧɟɧɨ ɩɪɟɫɫɨɜɚɧɧɨɣ ɩɨɪɨɲɤɨɨɛɪɚɡɧɨɣ ɩɥɚɜɥɟɧɨɣ ɨɤɢɫɶɸ ɦɚɝɧɢɹ, 

ɤɨɬɨɪɚɹ ɹɜɥɹɟɬɫɹ ɠɚɪɨɫɬɨɣɤɢɦ ɩɪɨɜɨɞɧɢɤɨɦ ɫ ɜɵɫɨɤɢɦ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ. 

ɉɪɨɫɬɪɚɧɫɬɜɨ ɦɟɠɞɭ ɫɬɟɧɤɚɦɢ ɢɝɥɵ ɢ ɷɥɟɦɟɧɬɨɦ ɧɚɝɪɟɜɚ ɡɚɩɨɥɧɹɟɬɫɹ 

ɞɢɷɥɟɤɬɪɢɤɚɦɢ, ɩɟɪɟɞɚɸɳɢɦɢ ɬɟɩɥɨ. ɉɪɢ ɧɚɝɪɟɜɟ ɷɥɟɦɟɧɬɚ ɩɪɨɢɫɯɨɞɢɬ 

ɩɟɪɟɯɨɞ ɬɟɩɥɨɬɵ ɫɬɚɥɶɧɨɦɭ ɤɨɪɩɭɫɭ, ɧɚɝɪɟɜɚɸɳɟɦɭ ɝɪɭɧɬ. Ɍɗɇ ɩɨɦɟɳɚɸɬɫɹ ɜ 

ɲɩɭɪɵ, ɤɨɬɨɪɵɟ ɧɟɨɛɯɨɞɢɦɨ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɪɨɛɭɪɢɬɶ, ɧɚ ɝɥɭɛɢɧɭ ɧɟ ɦɟɧɟɟ 

0,75 ɬɨɥɳɢɧɵ ɦɟɪɡɥɨɝɨ ɫɥɨɹ ɜ ɲɚɯɦɚɬɧɨɦ ɩɨɪɹɞɤɟ. Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɧɢɦɢ 

ɫɨɫɬɚɜɥɹɟɬ 0,5-1 ɦ. ɍɬɟɩɥɟɧɢɟ ɝɪɭɧɬɚ ɜ ɦɟɫɬɚɯ ɡɚɥɨɠɟɧɢɹ Ɍɗɇ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 

ɬɟɪɦɨɢɡɨɥɹɰɢɟɣ ɜ ɜɢɞɟ ɨɩɢɥɨɤ, ɲɥɚɤɨɜɚɬɵ ɢ ɞɪ. Ⱦɨɫɬɨɢɧɫɬɜɨɦ ɩɪɨɝɪɟɜɚ ɝɪɭɧɬɚ 

ɫ ɩɨɦɨɳɶɸ Ɍɗɇ ɹɜɥɹɟɬɫɹ ɧɢɡɤɢɣ ɭɪɨɜɟɧɶ ɷɧɟɪɝɨɡɚɬɪɚɬɧɨɫɬɢ. ɋɪɟɞɢ 

ɧɟɞɨɫɬɚɬɤɨɜ ɜɵɞɟɥɹɸɬɫɹ: ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɛɭɪɟɧɢɹ ɲɩɭɪɨɜ, ɨɪɝɚɧɢɡɚɰɢɢ 

ɫɧɚɛɠɟɧɢɹ ɷɥɟɤɬɪɨɷɧɟɪɝɢɟɣ, ɜɧɢɦɚɬɟɥɶɧɨɝɨ ɤɨɧɬɪɨɥɹ ɪɚɛɨɬɵ ɜ ɰɟɥɹɯ 

ɢɫɤɥɸɱɟɧɢɹ ɭɝɪɨɡɵ ɩɨɪɚɠɟɧɢɹ ɬɨɤɨɦ, ɚ ɬɚɤɠɟ ɞɥɢɬɟɥɶɧɨɟ ɜɪɟɦɹ ɨɬɬɚɢɜɚɧɢɹ. 

 

 

Ɋɢɫɭɧɨɤ 2.7 – Ɍɪɭɛɱɚɬɵɣ ɷɥɟɤɬɪɨɧɚɝɪɟɜɚɬɟɥɶ 

 

ȿɳɟ ɨɞɢɧ ɫɩɨɫɨɛ ɨɬɬɚɢɜɚɧɢɹ ɝɪɭɧɬɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɩɚɪɚ ɫ 

ɩɨɦɨɳɶɸ ɩɚɪɨɜɵɯ ɢɝɥ, ɤɨɬɨɪɵɟ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɬɪɭɛɵ ɢɡ ɦɟɬɚɥɥɚ. ȼ 

ɧɢɠɧɟɣ ɱɚɫɬɢ ɬɚɤɢɯ ɬɪɭɛ ɧɚɯɨɞɹɬɫɹ ɧɚɤɨɧɟɱɧɢɤɢ ɫ ɨɬɜɟɪɫɬɢɹɦɢ. ɋɨɟɞɢɧɟɧɢɟ 

ɩɚɪɨɜɵɯ ɢɝɥ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɱɟɪɟɡ ɪɟɡɢɧɨɜɵɟ ɲɥɚɧɝɢ ɫ ɤɪɚɧɚɦɢ. ɂɝɥɵ 
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ɪɚɡɦɟɳɚɸɬɫɹ ɜ ɲɚɯɦɚɬɧɨɦ ɩɨɪɹɞɤɟ ɜ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɪɨɛɭɪɟɧɧɵɯ ɲɩɭɪɚɯ. 

Ƚɥɭɛɢɧɚ ɲɩɭɪɨɜ ɫɨɫɬɚɜɥɹɟɬ 70 % ɨɬ ɩɥɚɧɢɪɭɟɦɨɣ ɝɥɭɛɢɧɵ ɨɬɬɚɢɜɚɧɢɹ. 

ɉɪɨɝɪɟɜɚɟɦɚɹ ɩɨɜɟɪɯɧɨɫɬɶ ɩɨɤɪɵɜɚɟɬɫɹ ɨɩɢɥɤɚɦɢ. ȼ ɲɥɚɧɝɢ ɩɨɞɚɟɬɫɹ ɩɚɪ ɩɨɞ 

ɞɚɜɥɟɧɢɟɦ 0,06…0,07 Ɇɉɚ. Ⱦɥɹ ɩɪɨɝɪɟɜɚ 1 ɦ3 ɬɪɟɛɭɟɬɫɹ 50…100 ɤɝ ɩɚɪɚ, ɜ 

ɫɜɹɡɢ ɫ ɱɟɦ, ɞɥɹ ɟɝɨ ɷɤɨɧɨɦɢɢ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɩɪɨɜɨɞɢɬɶ ɧɚɝɪɟɜ ɫ ɩɟɪɟɪɵɜɚɦɢ, 

ɩɨɞɚɜɚɹ ɩɚɪ ɩɨɨɱɟɪɟɞɧɨ ɜ ɝɪɭɩɩɵ ɢɝɥ, ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɩɚɪɚɥɥɟɥɶɧɨ. 

ɉɪɢɦɟɧɹɟɬɫɹ ɬɚɤɠɟ ɦɟɬɨɞ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɜɨɞɹɧɵɯ ɢɝɥ (ɪɢɫɭɧɨɤ 2.8). 

Ɉɞɧɚ ɬɚɤɚɹ ɢɝɥɚ ɫɨɫɬɨɢɬ ɢɡ ɞɜɭɯ ɤɨɚɤɫɢɚɥɶɧɵɯ ɬɪɭɛ, ɤɨɧɟɰ ɜɧɟɲɧɟɣ ɩɪɢ ɷɬɨɦ 

ɡɚɨɫɬɪɟɧ, ɚ ɤɨɧɟɰ ɜɧɭɬɪɟɧɧɟɣ – ɨɬɤɪɵɬ. 

 

 

Ɋɢɫɭɧɨɤ 2.8 – ȼɨɞɹɧɵɟ ɢɝɥɵ 

 

ȼɨɞɚ, ɧɚɝɪɟɬɚɹ ɞɨ 50…60°C , ɩɨɫɬɭɩɚɟɬ ɜɨ ɜɧɭɬɪɟɧɧɸɸ ɬɪɭɛɭ, ɱɟɪɟɡ 

ɨɬɜɟɪɫɬɢɟ ɜ ɧɟɣ ɨɧɚ ɩɟɪɟɯɨɞɢɬ ɜɨ ɜɧɟɲɧɸɸ ɬɪɭɛɭ, ɨɬɤɭɞɚ ɩɨɫɬɭɩɚɟɬ ɜ 

ɜɵɯɨɞɧɨɣ ɩɚɬɪɭɛɨɤ ɢ ɢɞɟɬ ɤ ɞɪɭɝɨɣ ɢɝɥɟ ɱɟɪɟɡ ɫɨɟɞɢɧɢɬɟɥɶɧɭɸ ɬɪɭɛɭ. Ɍɚɤɢɦ 

ɨɛɪɚɡɨɦ, ɩɪɨɢɫɯɨɞɢɬ ɰɢɪɤɭɥɹɰɢɹ ɜɨɞɵ. ɉɨɫɥɟ ɪɚɛɨɬɵ ɢɝɥ ɜ ɬɟɱɟɧɢɟ 1…2 ɫɭɬɨɤ, 

ɩɪɨɢɫɯɨɞɢɬ ɢɯ ɢɡɜɥɟɱɟɧɢɟ, ɭɬɟɩɥɟɧɢɟ ɩɨɜɟɪɯɧɨɫɬɢ ɝɪɭɧɬɚ. ɉɨɫɥɟ ɷɬɨɝɨ, ɬɚɥɵɟ 
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ɡɨɧɵ ɜ ɬɟɱɟɧɢɟ ɩɨɥɭɬɨɪɚ ɫɭɬɨɤ ɪɚɫɲɢɪɹɸɬɫɹ ɡɚ ɫɱɟɬ ɧɚɤɨɩɥɟɧɧɨɣ ɬɟɩɥɨɬɵ. Ⱦɥɹ 

ɬɚɤɢɯ ɢɝɥ, ɤɚɤ ɢ ɞɥɹ ɩɚɪɨɜɵɯ, ɬɪɟɛɭɟɬɫɹ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɟ ɛɭɪɟɧɢɟ ɲɩɭɪɨɜ. 

Ʉ ɧɟɞɨɫɬɚɬɤɚɦ ɩɚɪɨɜɵɯ ɢ ɜɨɞɹɧɵɯ ɢɝɥ ɨɬɧɨɫɹɬɫɹ: ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɜ 

ɩɨɞɝɨɬɨɜɤɟ ɲɩɭɪɨɜ ɢ ɪɚɫɫɬɚɧɨɜɤɟ ɢɝɥ, ɜ ɢɫɬɨɱɧɢɤɟ ɩɚɪɚ; ɧɟɨɛɯɨɞɢɦɨɫɬɶ 

ɤɨɧɬɪɨɥɹ ɪɚɛɨɬɵ ɩɚɪɨɜɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ; ɜɵɫɨɤɨɟ ɭɜɥɚɠɧɟɧɢɟ ɝɪɭɧɬɚ, ɜɟɞɭɳɟɟ 

ɤ ɡɚɦɟɪɡɚɧɢɸ ɩɚɪɨɜɨɝɨ ɤɨɧɞɟɧɫɚɬɚ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ, ɩɪɢɥɟɝɚɸɳɟɣ ɤ ɬɟɪɪɢɬɨɪɢɢ 

ɪɚɛɨɬ; ɨɱɟɧɶ ɛɨɥɶɲɨɣ ɪɚɫɯɨɞ ɷɧɟɪɝɢɢ. 

ɒɢɪɨɤɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɦɟɬɨɞ ɩɪɨɝɪɟɜɚ ɝɪɭɧɬɚ ɝɨɪɢɡɨɧɬɚɥɶɧɵɦɢ ɢ 

ɜɟɪɬɢɤɚɥɶɧɵɦɢ ɷɥɟɤɬɪɨɞɚɦɢ. ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɷɥɟɤɬɪɨɞɨɜ 

ɧɟɨɛɯɨɞɢɦɨ ɩɟɪɢɨɞɢɱɟɫɤɢ ɩɪɨɜɨɞɢɬɶ ɨɱɢɫɬɤɭ ɭɱɚɫɬɤɚ ɪɚɛɨɬ ɨɬ ɫɧɟɝɚ. ɉɨ 

ɩɨɜɟɪɯɧɨɫɬɢ ɭɤɥɚɞɵɜɚɸɬɫɹ ɷɥɟɤɬɪɨɞɵ ɢɡ ɫɬɚɥɢ, ɢɦɟɸɳɢɟ ɞɥɢɧɭ 2,5…3 ɦ. 

Ʉɨɧɰɵ ɷɥɟɤɬɪɨɞɨɜ ɨɬɝɢɛɚɸɬɫɹ ɞɥɹ ɬɨɝɨ, ɱɬɨɛ ɭɞɨɛɧɨ ɩɨɞɤɥɸɱɚɬɶ ɩɪɨɜɨɞɚ. ɇɚ 

ɧɢɯ ɩɨɞɚɟɬɫɹ ɧɚɩɪɹɠɟɧɢɟ 220 ɢɥɢ 380 ȼ. ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɟɥɢɱɢɧɵ 

ɧɚɩɪɹɠɟɧɢɹ ɦɟɧɹɟɬɫɹ ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɷɥɟɤɬɪɨɞɚɦɢ. ɉɨɜɟɪɯɧɨɫɬɶ 

ɩɨɤɪɵɜɚɟɬɫɹ ɨɩɢɥɤɚɦɢ, ɚɧɚɥɨɝɢɱɧɨ ɩɚɪɨɜɵɦ ɢɝɥɚɦ. ɉɪɢ ɷɬɨɦ ɧɟɨɛɯɨɞɢɦɨ 

ɩɪɨɜɟɫɬɢ ɫɦɚɱɢɜɚɧɢɟ ɨɩɢɥɨɤ ɫɨɥɟɜɵɦ ɪɚɫɬɜɨɪɨɦ. Ɇɚɫɫɚ ɪɚɫɬɜɨɪɚ ɥɢɛɨ ɞɨɥɠɧɚ 

ɩɪɟɜɵɲɚɬɶ, ɥɢɛɨ ɞɨɥɠɧɚ ɛɵɬɶ ɪɚɜɧɚ ɦɚɫɫɟ ɨɩɢɥɨɤ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɨɩɢɥɨɱɧɵɣ 

ɫɥɨɣ ɹɜɥɹɟɬɫɹ ɩɟɪɜɢɱɧɵɦ ɩɪɨɜɨɞɧɢɤɨɦ ɬɨɤɚ. Ƚɨɪɢɡɨɧɬɚɥɶɧɵɟ ɷɥɟɤɬɪɨɞɵ 

ɩɪɢɦɟɧɹɸɬɫɹ ɞɥɹ ɪɚɡɦɨɪɚɠɢɜɚɧɢɹ ɝɪɭɧɬɚ ɧɚ ɝɥɭɛɢɧɭ ɞɨ 0,7 ɦ. 

ɉɪɢ ɛɨɥɶɲɟɣ ɝɥɭɛɢɧɟ ɩɪɨɦɟɪɡɚɧɢɹ ɝɪɭɧɬɚ ɢɫɩɨɥɶɡɭɸɬɫɹ ɜɟɪɬɢɤɚɥɶɧɵɟ 

ɷɥɟɤɬɪɨɞɵ, ɩɪɟɞɫɬɚɜɥɹɸɳɢɟ ɫɨɛɨɣ ɫɬɚɥɶɧɵɟ ɫɬɟɪɠɧɢ ɧɟɛɨɥɶɲɨɝɨ ɞɢɚɦɟɬɪɚ 

ɥɢɛɨ ɭɝɨɥɤɢ, ɢɦɟɸɳɢɟ ɡɚɨɫɬɪɟɧɧɵɟ ɤɨɧɰɵ. ɗɥɟɤɬɪɨɞɵ ɡɚɛɢɜɚɸɬɫɹ ɜ ɝɪɭɧɬ ɜ 

ɲɚɯɦɚɬɧɨɦ ɩɨɪɹɞɤɟ ɢ ɩɨɞɤɥɸɱɚɸɬɫɹ ɤ ɷɥɟɤɬɪɨɫɟɬɢ. ɉɨɜɟɪɯɧɨɫɬɶ ɡɚɫɵɩɚɟɬɫɹ 

ɫɥɨɟɦ ɨɩɢɥɨɤ, ɭɜɥɚɠɧɟɧɧɵɦ ɬɟɦ ɠɟ ɫɨɥɟɜɵɦ ɪɚɫɬɜɨɪɨɦ, ɱɬɨ ɢ ɜ ɫɥɭɱɚɟ ɫ 

ɝɨɪɢɡɨɧɬɚɥɶɧɵɦɢ ɷɥɟɤɬɪɨɞɚɦɢ. ɉɨɫɥɟ ɨɬɨɝɪɟɜɚ ɜɟɪɯɧɟɝɨ ɫɥɨɹ ɝɪɭɧɬɚ, 

ɷɥɟɤɬɪɨɞɵ ɨɬɤɥɸɱɚɸɬɫɹ ɨɬ ɫɟɬɢ ɢ ɩɨɝɪɭɠɚɸɬɫɹ ɧɚ ɛɨɥɶɲɭɸ ɝɥɭɛɢɧɭ. ɉɨɫɥɟ 

ɢɡɜɥɟɱɟɧɢɹ ɷɥɟɤɬɪɨɞɨɜ ɝɪɭɧɬ ɩɪɨɞɨɥɠɚɟɬ ɪɚɡɦɨɪɚɠɢɜɚɬɶɫɹ ɜɜɢɞɭ ɧɚɤɨɩɥɟɧɧɨɣ 

ɩɨɞ ɫɥɨɟɦ ɨɩɢɥɨɤ ɬɟɩɥɨɬɵ [23]. 

ȼɵɲɟɩɟɪɟɱɢɫɥɟɧɧɵɟ ɦɟɬɨɞɵ ɢɦɟɸɬ ɫɥɢɲɤɨɦ ɦɧɨɝɨ ɫɥɨɠɧɨɫɬɟɣ ɜ 

ɩɪɨɜɟɞɟɧɢɢ ɪɚɛɨɬ. Ʉ ɧɢɦ ɨɬɧɨɫɹɬɫɹ: ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɫɥɨɠɧɨɣ ɢ ɡɚɱɚɫɬɭɸ 
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ɞɥɢɬɟɥɶɧɨɣ ɩɨɞɝɨɬɨɜɤɢ; ɜɵɫɨɤɢɣ ɭɪɨɜɟɧɶ ɨɩɚɫɧɨɫɬɢ ɞɥɹ ɪɚɛɨɬɧɢɤɚ, 

ɪɚɛɨɬɚɸɳɟɝɨ ɫ ɷɬɢɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ; ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɧɚɥɢɱɢɹ ɢɫɬɨɱɧɢɤɚ 

ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɬɪɟɛɭɸɳɟɣ ɛɨɥɶɲɢɯ ɡɚɬɪɚɬ. 

ȼ ɫɪɚɜɧɟɧɢɢ ɫ ɜɵɲɟɨɩɢɫɚɧɧɵɦɢ ɦɟɬɨɞɚɦɢ, ɢɞɪɚɜɥɢɱɟɫɤɚɹ ɫɬɚɧɰɢɹ ɢɦɟɟɬ 

ɦɧɨɝɨ ɩɪɟɢɦɭɳɟɫɬɜ: 

- ɄɉȾ ɫɨɫɬɚɜɥɹɟɬ 91…94 %; 

- ɚɜɬɨɧɨɦɧɨɫɬɶ ɭɫɬɚɧɨɜɤɢ ɢ ɢɡɜɟɫɬɧɨɫɬɶ ɪɟɡɭɥɶɬɚɬɚ; 

- ɩɪɟɞɜɚɪɢɬɟɥɶɧɚɹ ɩɨɞɝɨɬɨɜɤɚ ɫɨɫɬɚɜɥɹɟɬ 30 ɦɢɧɭɬ; 

- ɨɬɫɭɬɫɬɜɢɟ ɦɚɝɧɢɬɧɵɯ ɩɨɥɟɣ ɢ ɭɝɪɨɡɵ ɩɨɪɚɠɟɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɢɦ 

ɬɨɤɨɦ; 

- ɨɬɫɭɬɫɬɜɢɟ ɨɝɪɚɧɢɱɟɧɢɣ ɜ ɜɵɛɨɪɟ ɭɤɥɚɞɤɢ ɲɥɚɧɝɚ ɜɜɢɞɭ ɧɟɡɚɜɢɫɢɦɨɫɬɢ 

ɨɬ ɨɫɨɛɟɧɧɨɫɬɟɣ ɪɟɥɶɟɮɚ; 

- ɩɪɨɫɬɨɬɚ ɢɫɩɨɥɶɡɨɜɚɧɢɹ, ɤɨɧɬɪɨɥɹ ɢ ɫɛɨɪɤɢ, ɜɵɫɨɤɢɣ ɭɪɨɜɟɧɶ ɝɢɛɤɨɫɬɢ 

ɢ ɪɟɦɨɧɬɨɩɪɢɝɨɞɧɨɫɬɢ; 

- ɨɬɫɭɬɫɬɜɢɟ ɜɥɢɹɧɢɹ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɢ ɪɹɞɨɦ ɧɚɯɨɞɹɳɢɟɫɹ 

ɤɨɦɦɭɧɢɤɚɰɢɢ; 

- ɫɟɪɬɢɮɢɤɚɰɢɹ ɜ Ɋɨɫɫɢɢ ɢ ɨɬɫɭɬɫɬɜɢɟ ɬɪɟɛɨɜɚɧɢɣ ɨɬ ɨɩɟɪɚɬɨɪɚ ɨɫɨɛɨɝɨ 

ɞɨɩɭɫɤɚ. 

ɗɬɢ ɞɨɫɬɨɢɧɫɬɜɚ ɞɟɥɚɸɬ ɝɢɞɪɚɜɥɢɱɟɫɤɭɸ ɫɬɚɧɰɢɸ ɧɚɢɛɨɥɟɟ 

ɰɟɥɟɫɨɨɛɪɚɡɧɵɦ ɜɵɛɨɪɨɦ ɞɥɹ ɪɚɡɦɨɪɚɠɢɜɚɧɢɹ ɝɪɭɧɬɚ [24]. 

 

2.4 ɇɟɦɟɯɚɧɢɱɟɫɤɢɣ ɦɟɬɨɞ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɜɚɤɭɭɦɧɨɝɨ 

ɝɢɞɪɨɞɢɧɚɦɢɱɟɫɤɨɝɨ ɷɤɫɤɚɜɚɬɨɪɚ 

 

2.4.1 Ɉɛɳɢɟ ɫɜɟɞɟɧɢɹ ɨ ɦɚɲɢɧɟ ɢ ɨɫɨɛɟɧɧɨɫɬɢ ɟɟ ɩɪɢɦɟɧɟɧɢɹ 

 

Ɋɚɡɧɨɜɢɞɧɨɫɬɶɸ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɩɨɡɜɨɥɹɸɳɟɝɨ ɩɪɨɜɨɞɢɬɶ ɜɵɟɦɤɭ ɝɪɭɧɬɚ 

ɫ ɩɨɦɨɳɶɸ ɜɫɚɫɵɜɚɸɳɟɝɨ ɭɫɬɪɨɣɫɬɜɚ, ɹɜɥɹɸɬɫɹ ɜɚɤɭɭɦɧɵɟ ɷɤɫɤɚɜɚɬɨɪɵ. ɗɬɢ 

ɦɚɲɢɧɵ ɪɚɡɪɵɯɥɹɸɬ ɢ ɪɚɡɦɵɜɚɸɬ ɝɪɭɧɬ, ɚ ɬɚɤɠɟ ɦɧɨɠɟɫɬɜɨ ɪɚɡɥɢɱɧɵɯ 

ɦɚɬɟɪɢɚɥɨɜ, ɢɫɩɨɥɶɡɭɹ ɜɨɡɞɭɲɧɵɣ ɢɥɢ ɜɨɞɧɵɣ ɩɨɬɨɤ ɩɨɞ ɜɵɫɨɤɢɦ ɞɚɜɥɟɧɢɟɦ. 



40 

ɑɟɪɟɡ ɜɫɚɫɵɜɚɸɳɢɣ ɪɭɤɚɜ, ɫ ɩɨɦɨɳɶɸ ɫɨɡɞɚɜɚɟɦɨɝɨ ɜɚɤɭɭɦɧɵɦ ɧɚɫɨɫɨɦ 

ɪɚɡɪɟɠɟɧɢɹ, ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜɵɟɦɤɚ ɩɭɥɶɩɵ, ɨɛɪɚɡɨɜɚɧɧɨɣ ɜ ɪɟɡɭɥɶɬɚɬɟ 

ɪɚɡɦɵɜɚ ɢɥɢ ɪɚɡɪɵɯɥɟɧɢɹ. ɋɦɟɫɶ ɩɨɫɬɭɩɚɟɬ ɜ ɫɩɟɰɢɚɥɶɧɭɸ ɟɦɤɨɫɬɶ, ɝɞɟ 

ɩɪɨɢɫɯɨɞɢɬ ɨɫɚɠɞɟɧɢɟ ɬɜɟɪɞɵɯ ɱɚɫɬɢɰ ɢ ɱɚɫɬɢɱɧɨɟ ɮɢɥɶɬɪɨɜɚɧɢɟ ɠɢɞɤɨɫɬɢ. 

Ɉɩɨɪɨɠɧɟɧɢɟ ɟɦɤɨɫɬɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɥɢɛɨ ɬɚɤ ɠɟ, ɤɚɤ ɜ ɫɚɦɨɫɜɚɥɚɯ, ɥɢɛɨ 

ɜɵɬɚɥɤɢɜɚɸɳɟɣ ɩɥɢɬɨɣ, ɤɨɬɨɪɚɹ ɪɚɛɨɬɚɟɬ ɧɚ ɝɢɞɪɚɜɥɢɱɟɫɤɨɦ ɩɪɢɜɨɞɟ. 

ɍɞɚɥɟɧɢɟ ɠɢɞɤɨɫɬɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫɚɦɨɬɟɤɨɦ ɢɥɢ ɩɨɞ ɜɨɡɞɟɣɫɬɜɢɟɦ 

ɜɨɡɞɭɲɧɨɝɨ ɞɚɜɥɟɧɢɹ ɧɚɫɨɫɚ. ɇɚɫɨɫɧɵɣ ɩɪɢɜɨɞ ɦɨɠɟɬ ɪɚɛɨɬɚɬɶ ɚɜɬɨɧɨɦɧɨ, ɡɚ 

ɫɱɟɬ ɫɨɛɫɬɜɟɧɧɨɝɨ ɛɟɧɡɢɧɨɜɨɝɨ ɢɥɢ ɞɢɡɟɥɶɧɨɝɨ ɞɜɢɝɚɬɟɥɹ, ɥɢɛɨ ɡɚ ɫɱɟɬ 

ɞɜɢɝɚɬɟɥɹ ɲɚɫɫɢ, ɧɚ ɤɨɬɨɪɨɦ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɜɫɹ ɭɫɬɚɧɨɜɤɚ. 

ȼɚɤɭɭɦɧɵɟ ɷɤɫɤɚɜɚɬɨɪɵ ɨɫɧɚɳɟɧɵ ɦɟɬɚɥɥɢɱɟɫɤɨɣ ɨɛɥɢɰɨɜɤɨɣ, ɤɨɬɨɪɚɹ 

ɦɢɧɢɦɢɡɢɪɭɟɬ ɩɨɬɟɪɢ ɬɟɩɥɨɬɵ ɜ ɨɬɫɟɤɚɯ, ɝɞɟ ɪɚɡɦɟɳɚɟɬɫɹ ɝɢɞɪɨɨɛɨɪɭɞɨɜɚɧɢɟ. 

ȼ ɤɚɠɞɨɦ ɨɬɫɟɤɟ ɧɚɯɨɞɢɬɫɹ ɚɜɬɨɧɨɦɧɵɣ ɨɬɨɩɢɬɟɥɶ. ɗɬɨ ɩɨɡɜɨɥɹɟɬ 

ɷɤɫɩɥɭɚɬɢɪɨɜɚɬɶ ɦɚɲɢɧɵ ɜ ɭɫɥɨɜɢɹɯ ɧɢɡɤɢɯ ɬɟɦɩɟɪɚɬɭɪ. 

ɉɪɢɦɟɧɟɧɢɟ ɜɚɤɭɭɦɧɨɝɨ ɷɤɫɤɚɜɚɬɨɪɚ ɩɪɢɦɟɧɢɦɨ ɜ ɬɟɯ ɫɥɭɱɚɹɯ, ɤɨɝɞɚ 

ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɫɬɢ ɜɵɟɦɤɭ ɝɪɭɧɬɚ ɛɟɡɨɩɚɫɧɨ ɞɥɹ ɩɨɞɡɟɦɧɵɯ ɤɨɦɦɭɧɢɤɚɰɢɣ, 

ɤɨɬɨɪɵɟ ɬɪɟɛɭɸɬ ɡɚɦɟɧɵ ɢɥɢ ɪɟɦɨɧɬɚ. ɗɮɮɟɤɬɢɜɧɨɫɬɶ ɜɵɫɨɤɚ ɜ ɩɪɢɦɟɧɟɧɢɢ 

ɜɚɤɭɭɦɧɨɝɨ ɷɤɫɤɚɜɚɬɨɪɚ ɞɥɹ ɫɨɡɞɚɧɢɹ ɪɚɡɜɟɞɨɱɧɵɯ ɲɭɪɮɨɜ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ 

ɨɛɧɚɪɭɠɟɧɢɹ ɤɚɛɟɥɟɣ ɢ ɬɪɭɛɨɩɪɨɜɨɞɨɜ, ɟɫɥɢ ɢɯ ɬɨɱɧɨɟ ɦɟɫɬɨɩɨɥɨɠɟɧɢɟ 

ɧɟɢɡɜɟɫɬɧɨ. ȼɵɟɦɤɚ ɝɪɭɧɬɚ ɬɚɤɢɦ ɫɩɨɫɨɛɨɦ ɫɧɢɠɚɟɬ ɪɢɫɤ ɩɨɜɪɟɠɞɟɧɢɹ 

ɩɨɞɡɟɦɧɵɯ ɤɨɦɦɭɧɢɤɚɰɢɣ ɞɨ ɧɭɥɹ. 

ɒɢɪɨɤɨɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɬɚɤɨɣ ɬɟɯɧɨɥɨɝɢɢ ɯɚɪɚɤɬɟɪɧɨ ɞɥɹ ɡɚɩɚɞɧɵɯ 

ɫɬɪɚɧ. ȼ Ʉɚɧɚɞɟ ɫɭɳɟɫɬɜɭɟɬ ɦɧɨɠɟɫɬɜɨ ɤɨɦɩɚɧɢɣ, ɩɪɟɞɨɫɬɚɜɥɹɸɳɢɯ ɭɫɥɭɝɢ ɩɨ 

ɜɵɟɦɤɟ ɝɪɭɧɬɚ ɫ ɩɨɦɨɳɶɸ ɦɚɲɢɧɵ Hydrovac (ɪɢɫɭɧɨɤ 2.9). 

 



41 

 

Ɋɢɫɭɧɨɤ 2.9 – Ɇɚɲɢɧɚ Hydrovac 

 

ɉɪɢ ɨɫɭɳɟɫɬɜɥɟɧɢɢ ɝɨɪɢɡɨɧɬɚɥɶɧɨ-ɧɚɩɪɚɜɥɟɧɧɨɝɨ ɛɭɪɟɧɢɹ ɫ ɩɨɦɨɳɶɸ 

ɬɚɤɢɯ ɜɚɤɭɭɦɧɵɯ ɷɤɫɤɚɜɚɬɨɪɨɜ ɭɞɚɥɹɟɬɫɹ ɥɢɲɧɹɹ ɛɭɪɨɜɚɹ ɠɢɞɤɨɫɬɶ ɢɡ 

ɫɤɜɚɠɢɧ, ɜ ɩɚɪɤɚɯ ɢ ɫɚɞɚɯ ɜɵɤɚɩɵɜɚɸɬɫɹ ɤɭɫɬɵ ɢ ɞɟɪɟɜɶɹ ɛɟɡ ɩɨɜɪɟɠɞɟɧɢɹ 

ɤɨɪɧɟɣ [25]. 

 

2.4.2 Ʉɨɧɫɬɪɭɤɬɢɜɧɵɟ ɨɫɨɛɟɧɧɨɫɬɢ ɦɚɲɢɧɵ 

 
Ȼɨɥɶɲɢɧɫɬɜɨ ɜɚɤɭɭɦɧɵɯ ɷɤɫɤɚɜɚɬɨɪɨɜ ɨɫɧɚɳɚɸɬɫɹ ɦɨɳɧɵɦɢ ɧɚɫɨɫɚɦɢ ɫ 

ɞɚɜɥɟɧɢɟɦ 15…40 Ɇɉɚ. ɉɪɢ ɩɪɨɜɟɞɟɧɢɢ ɪɚɛɨɬ ɫ ɩɨɦɨɳɶɸ ɦɚɲɢɧ ɫ ɜɵɫɨɤɢɦ 

ɞɚɜɥɟɧɢɟɦ ɨɲɢɛɤɢ ɨɩɟɪɚɬɨɪɚ ɜɨ ɜɪɟɦɹ ɪɚɛɨɬɵ ɦɨɝɭɬ ɫɨɡɞɚɬɶ ɚɜɚɪɢɣɧɭɸ 

ɫɢɬɭɚɰɢɸ. ɇɚɫɨɫɚɦɢ ɫɨɡɞɚɟɬɫɹ ɪɚɡɪɟɠɟɧɢɟ 30 ɤɉɚ, ɩɨɡɜɨɥɹɸɳɟɟ ɩɪɨɜɨɞɢɬɶ 

ɜɫɚɫɵɜɚɧɢɟ ɜɨɞɵ, ɩɭɥɶɩɵ, ɪɚɡɪɵɯɥɟɧɧɨɝɨ ɝɪɭɧɬɚ. ɉɪɢ ɪɚɛɨɬɟ, ɢɡ-ɡɚ ɜɨɡɞɟɣɫɬɜɢɹ 

ɫɬɪɭɢ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ, ɧɚɢɛɨɥɶɲɟɦɭ ɢɡɧɨɫɭ ɩɨɞɜɟɪɝɚɟɬɫɹ ɧɚɫɚɞɨɤ. ɇɚɢɛɨɥɟɟ 

ɱɚɫɬɨ ɩɨɥɨɦɤɢ ɜɨɡɧɢɤɚɸɬɫɹ ɢɦɟɧɧɨ ɜ ɷɬɨɦ ɭɡɥɟ. ɗɬɨ ɫɜɹɡɚɧɨ ɫ ɬɟɦ, ɱɬɨ 

ɨɩɟɪɚɬɨɪ ɢɫɩɨɥɶɡɭɟɬ ɧɚɫɚɞɨɤ, ɤɚɤ ɥɨɩɚɬɭ, ɱɬɨ ɤɚɬɟɝɨɪɢɱɟɫɤɢ ɡɚɩɪɟɳɟɧɨ ɞɟɥɚɬɶ. 

ȼ ɩɨɫɥɟɞɧɢɟ ɝɨɞɵ ɜɚɤɭɭɦɧɵɟ ɷɤɫɤɚɜɚɬɨɪɵ ɨɫɧɚɳɚɸɬɫɹ ɫɬɪɟɥɨɣ, ɤɨɬɨɪɚɹ 

ɭɞɟɪɠɢɜɚɟɬ ɧɚɫɚɞɨɤ ɢ ɧɚɩɨɪɧɵɣ ɪɭɤɚɜ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ, ɧɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɜ 

ɬɨɦ, ɱɬɨɛɵ ɨɩɟɪɚɬɨɪ ɞɟɪɠɚɥ ɪɭɤɚɜ ɧɚ ɩɪɨɬɹɠɟɧɢɢ ɜɫɟɝɨ ɩɪɨɰɟɫɫɚ ɩɪɨɜɟɞɟɧɢɹ 

ɪɚɛɨɬ. Ɉɩɟɪɚɬɨɪ ɨɫɭɳɟɫɬɜɥɹɟɬ ɬɨɥɶɤɨ ɭɩɪɚɜɥɟɧɢɟ ɧɚɫɚɞɤɨɦ. ɍɝɨɥ ɩɨɜɨɪɨɬɚ 
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ɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɫɬɪɟɥɵ ɫɨɫɬɚɜɥɹɟɬ 250…320 , ɚ ɦɚɤɫɢɦɚɥɶɧɚɹ ɞɥɢɧɚ – 7 ɦ. 

Ɍɚɤɢɟ ɩɚɪɚɦɟɬɪɵ ɩɨɡɜɨɥɹɸɬ ɩɪɨɜɨɞɢɬɶ ɪɚɛɨɬɵ ɛɟɡ ɢɡɦɟɧɟɧɢɹ ɩɨɥɨɠɟɧɢɹ ɫɚɦɨɣ 

ɦɚɲɢɧɵ. 

ȼɦɟɫɬɢɦɨɫɬɶ ɟɦɤɨɫɬɢ ɞɥɹ ɜɫɚɫɵɜɚɟɦɨɣ ɫɪɟɞɵ ɫɨɫɬɚɜɥɹɟɬ 0,4…12,0 ɦ3. 

Ɇɚɫɫɚ ɡɚɝɪɭɠɟɧɧɨɝɨ ɷɤɫɤɚɜɚɬɨɪɚ ɞɨɫɬɢɝɚɟɬ 40 ɬ. Ƚɚɥɶɜɚɧɢɱɟɫɤɨɟ ɩɨɤɪɵɬɢɟ 

ɩɪɟɞɨɜɬɪɚɳɚɟɬ ɤɨɪɪɨɡɢɸ. ȼ ɩɨɫɥɟɞɧɟɟ ɜɪɟɦɹ ɤɪɵɲɤɚ, ɩɨɡɜɨɥɹɸɳɚɹ ɩɪɨɢɡɜɟɫɬɢ 

ɜɵɝɪɭɡɤɭ ɝɪɭɧɬɚ, ɨɛɨɪɭɞɭɟɬɫɹ ɝɢɞɪɚɜɥɢɱɟɫɤɢɦ ɩɪɢɜɨɞɨɦ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ 

ɭɩɪɚɜɥɟɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɵɦ ɩɭɬɟɦ. 

Ⱦɢɚɦɟɬɪ ɜɫɚɫɵɜɚɸɳɟɝɨ ɪɭɤɚɜɚ ɫɨɫɬɚɜɥɹɟɬ 75…300 ɦɦ. Ɉɧ ɡɚɜɢɫɢɬ ɨɬ 

ɬɢɩɚ ɢ ɪɚɡɦɟɪɚ ɜɚɤɭɭɦɧɨɝɨ ɷɤɫɤɚɜɚɬɨɪɚ. Ɋɭɤɚɜ ɢɦɟɟɬ ɜɵɲɟɭɤɚɡɚɧɧɵɣ ɧɚɫɚɞɨɤ ɫ 

ɨɬɜɟɪɫɬɢɹɦɢ, ɩɨɡɜɨɥɹɸɳɢɦɢ, ɩɪɢ ɢɯ ɨɬɤɪɵɬɢɢ ɨɩɟɪɚɬɨɪɨɦ, ɫɧɢɡɢɬɶ 

ɪɚɡɪɟɠɟɧɢɟ, ɟɫɥɢ ɜɧɭɬɪɶ ɩɨɩɚɞɚɟɬ ɤɪɭɩɧɵɣ ɤɚɦɟɧɶ, ɤɨɬɨɪɵɣ ɧɟɨɛɯɨɞɢɦɨ 

ɭɞɚɥɢɬɶ. ɍ ɦɨɳɧɵɯ ɦɨɞɟɥɟɣ ɦɚɲɢɧ ɫɤɨɪɨɫɬɶ ɜɫɚɫɵɜɚɧɢɹ ɧɚ ɜɯɨɞɟ ɜ ɪɭɤɚɜ 

ɞɨɫɬɢɝɚɟɬ 360…645 ɤɦ/ɱ. ɉɪɢ ɩɨɩɚɞɚɧɢɢ ɤɚɤɨɝɨ-ɥɢɛɨ ɤɪɭɩɧɨɝɨ ɨɛɴɟɤɬɚ ɜ 

ɪɭɤɚɜ, ɜ ɟɦɤɨɫɬɢ ɫɨɡɞɚɟɬɫɹ ɞɚɜɥɟɧɢɟ, ɩɨɡɜɨɥɹɸɳɟɟ ɷɬɨɬ ɨɛɴɟɤɬ ɢɡɜɥɟɱɶ. 

Ʉɪɟɩɥɟɧɢɟ ɪɭɤɚɜɚ ɤ ɩɚɬɪɭɛɤɭ ɟɦɤɨɫɬɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɦɭɮɬɵ, 

ɤɨɬɨɪɚɹ ɢɦɟɟɬ ɤɭɥɚɱɤɨɜɵɣ ɡɚɩɨɪɧɵɣ ɦɟɯɚɧɢɡɦ. Ȼɥɚɝɨɞɚɪɹ ɬɚɤɨɦɭ ɫɨɟɞɢɧɟɧɢɸ 

ɞɨɫɬɢɝɚɟɬɫɹ ɩɨɥɧɚɹ ɝɟɪɦɟɬɢɱɧɨɫɬɶ, ɫɩɨɫɨɛɫɬɜɭɸɳɚɹ ɫɨɯɪɚɧɟɧɢɸ ɪɚɡɪɟɠɟɧɢɹ ɢ 

ɢɡɛɵɬɨɱɧɨɝɨ ɞɚɜɥɟɧɢɹ. 

ɍɫɬɚɧɨɜɤɚ ɦɨɠɟɬ ɦɨɧɬɢɪɨɜɚɬɶɫɹ ɧɚ ɲɚɫɫɢ ɪɚɡɥɢɱɧɨɣ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɢ. 

ɗɬɨ ɡɚɜɢɫɢɬ ɨɬ ɟɟ ɦɨɳɧɨɫɬɢ ɢ ɬɢɩɨɪɚɡɦɟɪɚ. ɉɪɢ ɷɬɨɦ, ɰɟɧɚ ɭɫɬɚɧɨɜɤɢ 

ɧɟɛɨɥɶɲɨɣ ɦɨɳɧɨɫɬɢ, ɦɨɧɬɢɪɨɜɚɧɧɨɣ ɧɚ ɩɪɢɰɟɩɟ, ɦɨɠɟɬ ɨɬɥɢɱɚɬɶɫɹ ɨɬ ɰɟɧɵ 

ɭɫɬɚɧɨɜɤɢ ɛɨɥɶɲɨɣ ɦɨɳɧɨɫɬɢ, ɤɨɬɨɪɚɹ ɦɨɧɬɢɪɭɟɬɫɹ ɧɚ ɚɜɬɨɦɨɛɢɥɶɧɨɟ ɲɚɫɫɢ, ɜ 

20 ɪɚɡ. 

ȼɨ ɜɫɟɦ ɦɢɪɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɪɨɢɡɜɨɞɫɬɜɨ ɜɚɤɭɭɦɧɵɯ ɷɤɫɤɚɜɚɬɨɪɨɜ ɬɪɟɯ 

ɬɢɩɨɜ: ɝɢɞɪɨɞɢɧɚɦɢɱɟɫɤɢɟ, ɜɨɡɞɭɲɧɵɟ ɢ ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɟ. ȼ ɭɫɥɨɜɢɹɯ ɪɚɛɨɬɵ 

ɫ ɬɜɟɪɞɵɦɢ ɦɟɪɡɥɵɦɢ ɝɪɭɧɬɚɦɢ ɧɚɢɛɨɥɟɟ ɰɟɥɟɫɨɨɛɪɚɡɧɵɦ ɹɜɥɹɟɬɫɹ 

ɝɢɞɪɨɞɢɧɚɦɢɱɟɫɤɢɣ ɬɢɩ ɜɚɤɭɭɦɧɨɝɨ ɷɤɫɤɚɜɚɬɨɪɚ. ɗɬɨ ɧɚɢɛɨɥɟɟ 

ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɚɹ ɪɚɡɧɨɜɢɞɧɨɫɬɶ, ɬɚɤ ɤɚɤ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɪɚɛɨɬɵ ɜ ɛɨɥɶɲɢɧɫɬɜɟ 

ɫɥɭɱɚɟɜ ɜɵɲɟ, ɱɟɦ ɭ ɦɚɲɢɧ ɜɨɡɞɭɲɧɨɝɨ ɬɢɩɚ. Ʉɨɦɛɢɧɢɪɨɜɚɧɧɵɣ ɬɢɩ ɪɚɛɨɬɵ, 
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ɡɚɤɥɸɱɚɸɳɢɣɫɹ ɜ ɫɨɜɦɟɳɟɧɢɢ ɮɭɧɤɰɢɣ ɝɢɞɪɨɞɢɧɚɦɢɱɟɫɤɨɣ ɢ ɜɨɡɞɭɲɧɨɣ 

ɦɚɲɢɧɵ, ɧɟ ɚɤɬɭɚɥɟɧ ɡɚ ɫɱɟɬ ɧɢɡɤɨɝɨ ɭɪɨɜɧɹ ɜɨɡɞɭɲɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɝɪɭɧɬ 

ɜ ɡɚɞɚɧɧɵɯ ɭɫɥɨɜɢɹɯ. Ⱦɥɹ ɪɚɛɨɬɵ ɫ ɡɚɦɟɪɡɲɢɦ ɝɪɭɧɬɨɦ ɜɨɞɚ, ɢɫɩɨɥɶɡɭɸɳɚɹɫɹ 

ɞɥɹ ɪɚɡɦɵɜɚ ɩɨɞ ɞɚɜɥɟɧɢɟɦ, ɩɨɞɨɝɪɟɜɚɟɬɫɹ ɫɩɟɰɢɚɥɶɧɨɣ ɛɨɪɬɨɜɨɣ ɭɫɬɚɧɨɜɤɨɣ. 

ȼɨɞɚ ɜɵɫɬɭɩɚɟɬ ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɢ ɜ ɪɨɥɢ ɫɦɚɡɨɱɧɨɝɨ ɦɚɬɟɪɢɚɥɚ, ɭɜɟɥɢɱɢɜɚɹ 

ɫɪɨɤ ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ. ɍɪɨɜɟɧɶ ɲɭɦɚ, ɫɨɡɞɚɜɚɟɦɵɣ ɦɚɲɢɧɨɣ 

ɝɢɞɪɨɞɢɧɚɦɢɱɟɫɤɨɝɨ ɬɢɩɚ, ɧɢɠɟ, ɱɟɦ ɭ ɦɚɲɢɧɵ ɜɨɡɞɭɲɧɨɝɨ ɬɢɩɚ. ɇɟɞɨɫɬɚɬɤɨɦ 

ɝɢɞɪɨɞɢɧɚɦɢɱɟɫɤɨɝɨ ɜɚɤɭɭɦɧɨɝɨ ɷɤɫɤɚɜɚɬɨɪɚ ɹɜɥɹɟɬɫɹ ɨɬɫɭɬɫɬɜɢɟ ɜɨɡɦɨɠɧɨɫɬɢ 

ɩɨɜɬɨɪɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɢɡɜɥɟɱɟɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɛɟɡ ɟɝɨ ɨɫɭɲɤɢ [25]. 

 

3 Ɍɟɯɧɢɱɟɫɤɨɟ ɩɪɟɞɥɨɠɟɧɢɟ 

 

ȼ ɯɨɞɟ ɚɧɚɥɢɡɚ ɫɩɨɫɨɛɨɜ ɜɫɤɪɵɬɢɹ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɩɪɨɥɨɠɟɧɧɨɝɨ ɜ ȼɆȽ, 

ɤɨɬɨɪɵɟ ɜɨɡɦɨɠɧɵ ɞɥɹ ɩɪɢɦɟɧɟɧɢɹ ɜ ɡɚɞɚɧɧɵɯ ɭɫɥɨɜɢɹɯ, ɛɵɥɢ ɪɚɫɫɦɨɬɪɟɧɵ 

ɦɟɯɚɧɢɱɟɫɤɢɟ ɦɟɬɨɞɵ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɝɢɞɪɨɦɨɥɨɬɚ ɢ ɜɢɛɪɨɪɵɯɥɢɬɟɥɹ, 

ɬɟɪɦɢɱɟɫɤɢɣ ɦɟɬɨɞ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɫɬɚɧɰɢɢ, ɚ ɬɚɤɠɟ 

ɧɟɦɟɯɚɧɢɱɟɫɤɢɣ ɧɟɪɚɡɪɭɲɚɸɳɢɣ ɦɟɬɨɞ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɝɢɞɪɨɞɢɧɚɦɢɱɟɫɤɨɝɨ 

ɜɚɤɭɭɦɧɨɝɨ ɷɤɫɤɚɜɚɬɨɪɚ. 

ɉɪɢ ɫɪɚɜɧɟɧɢɢ ɬɚɤɨɝɨ ɧɚɜɟɫɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɤɚɤ ɝɢɞɪɨɦɨɥɨɬ ɢ 

ɜɢɛɪɨɪɵɯɥɢɬɟɥɶ, ɧɟɨɛɯɨɞɢɦɨ ɨɛɪɚɬɢɬɶ ɜɧɢɦɚɧɢɟ ɧɚ ɫɥɟɞɭɸɳɢɟ ɨɫɨɛɟɧɧɨɫɬɢ: 

- ɝɢɞɪɨɦɨɥɨɬ ɷɮɮɟɤɬɢɜɧɨ ɪɚɛɨɬɚɟɬ ɫ ɥɸɛɵɦ ɬɢɩɨɦ ɝɪɭɧɬɚ, ɜ ɬɨ ɜɪɟɦɹ 

ɤɚɤ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɜɢɛɪɨɪɢɩɩɟɪɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɬɟɩɟɧɶɸ ɬɪɟɳɢɧɨɜɚɬɨɫɬɢ 

ɩɨɪɨɞɵ; 

- ɜɢɛɪɨɪɵɯɥɢɬɟɥɶ ɫɨɜɦɟɳɚɟɬ ɜ ɫɟɛɟ ɮɭɧɤɰɢɢ ɝɢɞɪɨɦɨɥɨɬɚ ɢ ɪɵɯɥɢɬɟɥɹ 

ɡɚ ɫɱɟɬ ɨɫɨɛɟɧɧɨɫɬɟɣ ɤɨɧɫɬɪɭɤɰɢɢ, ɚ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɝɢɞɪɨɦɨɥɨɬɚ ɜ ɧɟɤɨɬɨɪɵɯ 

ɫɥɭɱɚɹɯ ɦɨɠɟɬ ɫɨɩɪɨɜɨɠɞɚɬɶɫɹ ɧɟɨɛɯɨɞɢɦɨɫɬɶɸ ɩɪɢɦɟɧɟɧɢɹ ɤɨɜɲɚ-ɪɵɯɥɢɬɟɥɹ, 

ɛɨɥɟɟ ɩɨɞɯɨɞɹɳɟɝɨ ɞɥɹ ɪɚɛɨɬɵ ɫ ɦɟɪɡɥɵɦɢ ɝɪɭɧɬɚɦɢ, ɧɟɠɟɥɢ ɨɛɵɱɧɵɣ ɤɨɜɲ; 

- ɡɚ ɫɱɟɬ ɭɞɚɪɧɨɝɨ ɢ ɜɢɛɪɚɰɢɨɧɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɝɪɭɧɬ, 

ɜɢɛɪɨɪɵɯɥɢɬɟɥɶ ɨɛɥɚɞɚɟɬ ɛɨɥɶɲɟɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ, ɧɟɠɟɥɢ ɝɢɞɪɨɦɨɥɨɬ, 
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ɨɞɧɚɤɨ ɩɪɢ ɷɬɨɦ ɫɬɨɢɬ ɭɱɢɬɵɜɚɬɶ ɜɵɲɟɭɩɨɦɹɧɭɬɭɸ ɫɬɟɩɟɧɶ ɬɪɟɳɢɧɨɜɚɬɨɫɬɢ 

ɩɨɪɨɞɵ; 

- ɜɵɢɝɪɵɲ ɜ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɞɨɫɬɢɝɚɟɬɫɹ ɜɢɛɪɨɪɢɩɩɟɪɨɦ, ɩɨ 

ɛɨɥɶɲɟɣ ɱɚɫɬɢ, ɜ ɭɫɥɨɜɢɹɯ ɩɪɨɜɟɞɟɧɢɹ ɦɚɫɲɬɚɛɧɵɯ ɪɚɛɨɬ ɜ ɤɚɪɶɟɪɟ ɢɥɢ ɩɪɢ 

ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɦɚɝɢɫɬɪɚɥɶɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ; 

- ɫɬɨɢɦɨɫɬɶ ɝɢɞɪɨɦɨɥɨɬɚ ɢ ɜɢɛɪɨɪɵɯɥɢɬɟɥɹ ɞɥɹ ɷɤɫɤɚɜɚɬɨɪɨɜ ɫɪɟɞɧɟɝɨ 

ɤɥɚɫɫɚ ɪɚɡɥɢɱɚɟɬɫɹ ɜ 3 ɢ ɛɨɥɟɟ ɪɚɡ. 

ɉɪɢ ɚɧɚɥɢɡɟ ɤɥɸɱɟɜɵɯ ɨɫɨɛɟɧɧɨɫɬɟɣ ɜɢɛɪɨɪɵɯɥɢɬɟɥɹ ɢ ɝɢɞɪɨɦɨɥɨɬɚ 

ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɩɪɢ ɬɚɤɨɦ ɥɨɤɚɥɶɧɨɦ ɜɢɞɟ ɪɚɛɨɬ, ɤɚɤ ɜɫɤɪɵɬɢɟ 

ɬɪɭɛɨɩɪɨɜɨɞɚ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɟɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɢ ɪɟɦɨɧɬɚ, ɛɨɥɟɟ 

ɰɟɥɟɫɨɨɛɪɚɡɧɵɦ ɹɜɥɹɟɬɫɹ ɜɵɛɨɪ ɜ ɩɨɥɶɡɭ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɦɨɥɨɬɚ. Ɋɟɲɟɧɢɟ 

ɨɛɨɫɧɨɜɚɧɨ ɬɟɦ, ɱɬɨ ɟɝɨ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɧɟ ɡɚɜɢɫɢɬ ɨɬ ɬɪɟɳɢɧɨɜɚɬɨɫɬɢ ɢ 

ɬɜɟɪɞɨɫɬɢ ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɣ ɩɨɪɨɞɵ; ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɜɢɛɪɨɪɵɯɥɢɬɟɥɹ ɧɟ 

ɞɚɟɬ ɨɳɭɬɢɦɨɝɨ ɜɵɢɝɪɵɲɚ ɜ ɡɚɞɚɧɧɵɯ ɭɫɥɨɜɢɹɯ ɪɚɛɨɬɵ; ɫɬɨɢɦɨɫɬɶ 

ɜɢɛɪɨɪɢɩɩɟɪɚ ɡɧɚɱɢɬɟɥɶɧɨ ɩɪɟɜɵɲɚɟɬ ɫɬɨɢɦɨɫɬɶ ɝɢɞɪɨɦɨɥɨɬɚ ɞɚɠɟ ɫ ɭɱɟɬɨɦ 

ɬɨɝɨ, ɱɬɨ ɩɪɢ ɪɚɛɨɬɟ ɝɢɞɪɨɦɨɥɨɬɨɦ ɦɨɠɟɬ ɩɨɬɪɟɛɨɜɚɬɶɫɹ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɤɨɜɲɚ-

ɪɵɯɥɢɬɟɥɹ. ɉɪɢɦɟɧɟɧɢɟ ɜɢɛɪɨɪɢɩɩɟɪɚ ɚɤɬɭɚɥɶɧɨ ɞɥɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɧɨɜɵɯ 

ɬɪɭɛɨɩɪɨɜɨɞɨɜ, ɝɞɟ ɜɵɢɝɪɵɲ ɜ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɢ ɫɟɛɟɫɬɨɢɦɨɫɬɢ 

ɩɪɨɜɟɞɟɧɢɹ ɪɚɛɨɬ ɛɭɞɟɬ ɛɨɥɟɟ ɹɜɧɵɦ. əɪɤɢɦ ɩɪɢɦɟɪɨɦ ɹɜɥɹɟɬɫɹ ɫɬɪɨɢɬɟɥɶɫɬɜɨ 

ɦɚɝɢɫɬɪɚɥɶɧɨɝɨ ɝɚɡɨɩɪɨɜɨɞɚ ɞɥɹ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɝɚɡɚ, ɞɨɛɵɜɚɟɦɨɝɨ ɧɚ 

ɏɚɪɚɫɚɜɷɣɫɤɨɦ ɦɟɫɬɨɪɨɠɞɟɧɢɢ. 

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɩɨɜɟɪɯɧɨɫɬɢ ɝɪɭɧɬɚ ɞɨ ɜɟɪɯɧɟɣ ɨɛɪɚɡɭɸɳɟɣ ɬɪɭɛɨɩɪɨɜɨɞɚ 

ɩɨ ɩɪɨɟɤɬɧɵɦ ɞɚɧɧɵɦ ɫɨɫɬɚɜɥɹɟɬ ɨɬ 1027 ɦɦ ɜ ɧɚɢɦɟɧɟɟ ɝɥɭɛɨɤɨɣ ɬɨɱɤɟ ɞɨ 

1597 ɦɦ ɜ ɧɚɢɛɨɥɟɟ ɝɥɭɛɨɤɨɣ ɬɨɱɤɟ. Ɇɟɯɚɧɢɱɟɫɤɭɸ ɪɚɡɪɚɛɨɬɤɭ ɝɪɭɧɬɚ 

ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɩɪɨɜɨɞɢɬɶ ɩɪɢ ɭɫɥɨɜɢɢ ɫɨɯɪɚɧɟɧɢɹ ɛɟɡɨɩɚɫɧɨɝɨ ɪɚɫɫɬɨɹɧɢɹ ɞɨ 

ɬɪɭɛɨɩɪɨɜɨɞɚ – 0,2 ɦ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ, ɜɨ ɢɡɛɟɠɚɧɢɟ ɩɨɜɪɟɠɞɟɧɢɹ ɬɪɭɛɨɩɪɨɜɨɞɚ, 

ɦɟɯɚɧɢɱɟɫɤɢɣ ɦɟɬɨɞ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɝɪɭɧɬ ɫ ɩɨɦɨɳɶɸ ɝɢɞɪɨɦɨɥɨɬɚ ɧɟɨɛɯɨɞɢɦɨ 

ɞɨɩɨɥɧɢɬɶ ɬɟɪɦɢɱɟɫɤɢɦ ɜɨɡɞɟɣɫɬɜɢɟɦ, ɨɫɭɳɟɫɬɜɥɹɟɦɵɦ ɩɨ ɞɨɫɬɢɠɟɧɢɢ  

ȼ ɫɪɚɜɧɟɧɢɢ ɫ ɦɧɨɠɟɫɬɜɨɦ ɞɪɭɝɢɯ ɪɚɫɫɦɨɬɪɟɧɧɵɯ ɦɟɬɨɞɨɜ 

ɪɚɡɦɨɪɚɠɢɜɚɧɢɹ ɝɪɭɧɬɚ, ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɫɬɚɧɰɢɢ ɥɢɲɟɧɨ ɬɚɤɢɯ 
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ɧɟɞɨɫɬɚɬɤɨɜ, ɤɚɤ: ɨɩɚɫɧɨɫɬɶ ɩɨɪɚɠɟɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɢɦ ɬɨɤɨɦ; ɧɟɨɛɯɨɞɢɦɨɫɬɶ 

ɫɥɨɠɧɵɯ ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɵɯ ɪɚɛɨɬ ɢ ɧɚɥɢɱɢɹ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ; ɛɨɥɶɲɢɟ 

ɩɨɬɟɪɢ ɬɟɩɥɨɬɵ; ɡɚɜɢɫɢɦɨɫɬɶ ɨɬ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɪɟɥɶɟɮɚ; ɧɟɧɚɞɟɠɧɨɫɬɶ 

ɦɚɬɟɪɢɚɥɚ. ɍɱɢɬɵɜɚɹ ɷɤɨɥɨɝɢɱɧɨɫɬɶ ɢ ɛɟɡɨɩɚɫɧɨɫɬɶ ɩɪɨɜɟɞɟɧɢɹ ɪɚɛɨɬ, 

ɩɪɨɫɬɨɬɭ ɨɛɫɥɭɠɢɜɚɧɢɹ, ɚɜɬɨɧɨɦɧɨɫɬɶ, ɜɵɫɨɤɭɸ ɧɚɞɟɠɧɨɫɬɶ ɢ 

ɪɟɦɨɧɬɨɩɪɢɝɨɞɧɨɫɬɶ, ɚ ɬɚɤɠɟ ɜɵɫɨɤɢɣ ɄɉȾ, ɝɢɞɪɚɜɥɢɱɟɫɤɚɹ ɫɬɚɧɰɢɹ ɹɜɥɹɟɬɫɹ 

ɛɨɥɟɟ ɩɨɞɯɨɞɹɳɢɦ ɪɟɲɟɧɢɟɦ ɞɥɹ ɩɪɨɝɪɟɜɚ ɝɪɭɧɬɚ, ɧɟɫɦɨɬɪɹ ɧɚ ɨɬɧɨɫɢɬɟɥɶɧɨ 

ɜɵɫɨɤɭɸ ɫɬɨɢɦɨɫɬɶ. Ɍɚɤɨɣ ɫɩɨɫɨɛ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɝɪɭɧɬ ɛɟɡɨɩɚɫɟɧ ɧɟ ɬɨɥɶɤɨ 

ɞɥɹ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɧɨ ɢ ɞɥɹ ɪɚɛɨɬɧɢɤɚ ɢ ɷɤɨɥɨɝɢɢ. 

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɝɢɞɪɨɞɢɧɚɦɢɱɟɫɤɨɝɨ ɜɚɤɭɭɦɧɨɝɨ ɷɤɫɤɚɜɚɬɨɪɚ ɹɜɥɹɟɬɫɹ 

ɧɟɩɨɞɯɨɞɹɳɢɦ ɜɚɪɢɚɧɬɨɦ ɪɟɲɟɧɢɹ ɩɪɨɛɥɟɦɵ ɜ ɫɢɥɭ ɬɨɝɨ, ɱɬɨ ɧɟɢɡɜɟɫɬɧɨ, 

ɫɦɨɠɟɬ ɥɢ ɨɧ ɨɤɚɡɚɬɶ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɝɪɭɧɬ ɜ ɡɚɞɚɧɧɵɯ ɭɫɥɨɜɢɹɯ, ɬɚɤ ɤɚɤ 

ɨɫɧɨɜɧɵɟ ɨɛɥɚɫɬɢ ɩɪɢɦɟɧɟɧɢɹ ɞɚɧɧɨɣ ɦɚɲɢɧɵ – ɷɬɨ ɜɫɤɪɵɬɢɟ ɩɨɞɡɟɦɧɵɯ 

ɤɨɦɦɭɧɢɤɚɰɢɣ ɜ ɝɨɪɨɞɫɤɨɣ ɫɪɟɞɟ ɢ ɫɛɨɪ ɪɚɡɥɢɱɧɵɯ ɨɬɯɨɞɨɜ ɩɪɨɢɡɜɨɞɫɬɜɚ. 

ɇɟɞɨɫɬɚɬɤɨɦ ɬɚɤɠɟ ɹɜɥɹɟɬɫɹ ɬɨ, ɱɬɨ ɞɚɧɧɵɟ ɦɚɲɢɧɵ ɜ ɧɵɧɟɲɧɢɣ ɦɨɦɟɧɬ ɦɚɥɨ 

ɪɚɫɩɪɨɫɬɪɚɧɟɧɵ ɜ Ɋɨɫɫɢɢ, ɢ ɫɥɢɲɤɨɦ ɦɚɥɨ ɢɧɮɨɪɦɚɰɢɢ ɨɛ ɢɯ ɜɨɡɦɨɠɧɨɫɬɹɯ ɜ 

ɭɫɥɨɜɢɹɯ ɪɚɛɨɬɵ ɫ ɩɨɪɨɞɚɦɢ ɜɵɫɨɤɨɣ ɬɜɟɪɞɨɫɬɢ ɩɪɢ ɧɢɡɤɢɯ ɬɟɦɩɟɪɚɬɭɪɚɯ. 

ɇɚɪɹɞɭ ɫ ɜɵɲɟɭɤɚɡɚɧɧɵɦɢ ɧɟɞɨɫɬɚɬɤɚɦɢ, ɜɵɫɨɤɚɹ ɫɬɨɢɦɨɫɬɶ ɩɪɢɨɛɪɟɬɟɧɢɹ 

ɬɚɤɨɣ ɬɟɯɧɨɥɨɝɢɢ, ɩɪɟɞɩɨɥɨɠɢɬɟɥɶɧɨ ɜɵɫɨɤɢɟ ɡɚɬɪɚɬɵ ɧɚ ɨɛɫɥɭɠɢɜɚɧɢɟ, ɚ 

ɬɚɤɠɟ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɨɛɭɱɟɧɢɹ ɩɟɪɫɨɧɚɥɚ ɪɚɛɨɬɟ ɫ ɬɚɤɢɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ, 

ɞɟɥɚɸɬ ɜɵɛɨɪ ɝɢɞɪɨɞɢɧɚɦɢɱɟɫɤɨɝɨ ɷɤɫɤɚɜɚɬɨɪɚ ɧɟɚɤɬɭɚɥɶɧɵɦ ɞɥɹ ɪɟɲɟɧɢɹ 

ɫɥɨɠɢɜɲɟɣɫɹ ɩɪɨɛɥɟɦɵ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɬɟɯɧɢɱɟɫɤɨɟ ɩɪɟɞɥɨɠɟɧɢɟ ɩɨ ɪɟɲɟɧɢɸ ɩɪɨɛɥɟɦɵ 

ɜɫɤɪɵɬɢɹ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɩɪɨɥɨɠɟɧɧɨɝɨ ɜ ȼɆȽ, ɫɨɫɬɨɢɬ ɜ ɢɫɩɨɥɶɡɨɜɚɧɢɢ 

ɝɢɞɪɨɦɨɥɨɬɚ ɞɥɹ ɪɚɡɪɭɲɟɧɢɹ ɩɨɪɨɞɵ, ɪɟɤɨɦɟɧɞɭɟɦɨɝɨ ɪɵɯɥɟɧɢɹ ɫ ɩɨɦɨɳɶɸ 

ɤɨɜɲɚ-ɪɵɯɥɢɬɟɥɹ, ɚ ɬɚɤɠɟ ɩɪɢɦɟɧɟɧɢɹ ɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɫɬɚɧɰɢɢ ɞɥɹ 

ɞɚɥɶɧɟɣɲɟɝɨ ɩɪɨɝɪɟɜɚ ɝɪɭɧɬɚ ɞɨ ɬɨɝɨ ɫɨɫɬɨɹɧɢɹ, ɩɪɢ ɤɨɬɨɪɨɦ ɜɨɡɦɨɠɧɨ ɛɭɞɟɬ 

ɩɪɨɢɡɜɟɫɬɢ ɟɝɨ ɪɚɡɪɚɛɨɬɤɭ ɜɪɭɱɧɭɸ. 
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4 Ȼɟɡɨɩɚɫɧɨɫɬɶ ɢ ɷɤɨɥɨɝɢɱɧɨɫɬɶ 

 

ȼ ɧɵɧɟɲɧɢɣ ɦɨɦɟɧɬ ɩɪɢ ɨɫɭɳɟɫɬɜɥɟɧɢɢ ɜɫɟɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 

ɩɪɨɰɟɫɫɨɜ ɜ ɧɟɮɬɹɧɨɣ ɢ ɝɚɡɨɜɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɨɝɪɨɦɧɨɟ ɜɧɢɦɚɧɢɟ 

ɭɞɟɥɹɟɬɫɹ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, ɛɟɡɨɩɚɫɧɨɫɬɢ ɷɬɢɯ ɩɪɨɰɟɫɫɨɜ ɢ 

ɩɪɟɞɭɩɪɟɠɞɟɧɢɸ ɚɜɚɪɢɣɧɵɯ ɢ ɱɪɟɡɜɵɱɚɣɧɵɯ ɫɢɬɭɚɰɢɣ ɪɚɡɥɢɱɧɨɝɨ ɯɚɪɚɤɬɟɪɚ. 

Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɪɭɞɨɜɨɝɨ ɩɪɨɰɟɫɫɚ, ɩɪɟɞɨɬɜɪɚɳɟɧɢɣ 

ɚɜɚɪɢɣɧɵɯ ɫɢɬɭɚɰɢɣ ɢ ɩɪɚɜɢɥɶɧɨɣ ɛɨɪɶɛɵ ɫ ɢɯ ɩɨɫɥɟɞɫɬɜɢɹɦɢ, ɤɚɠɞɵɦ 

ɩɪɟɞɩɪɢɹɬɢɟɦ ɪɚɡɪɚɛɨɬɚɧɵ ɩɪɚɜɢɥɚ ɢ ɧɨɪɦɵ. ɋɥɟɞɨɜɚɧɢɟ ɷɬɢɦ ɩɪɚɜɢɥɚɦ ɢ 

ɧɨɪɦɚɦ ɨɛɟɫɩɟɱɢɜɚɟɬ ɫɨɯɪɚɧɧɨɫɬɶ ɡɞɨɪɨɜɶɹ ɢ ɠɢɡɧɢ ɪɚɛɨɬɧɢɤɚ, ɚ ɬɚɤɠɟ 

ɫɨɯɪɚɧɧɨɫɬɶ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. 

 

4.1 Ⱥɧɚɥɢɡ ɩɨɬɟɧɰɢɚɥɶɧɵɯ ɨɩɚɫɧɵɯ ɢ ɜɪɟɞɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 
ɮɚɤɬɨɪɨɜ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɪɚɛɨɬ 

 

ɉɪɢ ɩɪɨɜɟɞɟɧɢɢ ɡɟɦɥɹɧɵɯ ɪɚɛɨɬ ɩɨ ɜɫɤɪɵɬɢɸ ɩɨɞɡɟɦɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ, 

ɩɪɨɥɨɠɟɧɧɨɝɨ ɜ ȼɆȽ, ɧɚ ɪɚɛɨɬɧɢɤɚ ɨɤɚɡɵɜɚɸɬ ɜɨɡɞɟɣɫɬɜɢɟ ɪɚɡɥɢɱɧɵɟ ɨɩɚɫɧɵɟ 

ɢ ɜɪɟɞɧɵɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɮɚɤɬɨɪɵ. ɉɨ ɯɚɪɚɤɬɟɪɭ ɩɪɨɢɫɯɨɠɞɟɧɢɹ ɨɧɢ 

ɩɨɞɪɚɡɞɟɥɹɸɬɫɹ ɧɚ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ: 

- ɮɢɡɢɱɟɫɤɢɟ; 

- ɯɢɦɢɱɟɫɤɢɟ; 

- ɛɢɨɥɨɝɢɱɟɫɤɢɟ; 

- ɩɫɢɯɨɮɢɡɢɨɥɨɝɢɱɟɫɤɢɟ. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ȽɈɋɌ 12.0.003 – 2015 ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɫɬɢ ɚɧɚɥɢɡ 

ɨɩɚɫɧɵɯ ɢ ɜɪɟɞɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɚɤɬɨɪɨɜ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɨɤɚɡɵɜɚɬɶ 

ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɬɪɭɛɨɩɪɨɜɨɞɱɢɤɚ ɥɢɧɟɣɧɨɝɨ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɡɟɦɥɹɧɵɯ ɪɚɛɨɬ ɩɨ 

ɜɫɤɪɵɬɢɸ ɩɨɞɡɟɦɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɩɪɨɥɨɠɟɧɧɨɝɨ ɜ ȼɆȽ [26]. 

Ɋɟɡɭɥɶɬɚɬɵ ɚɧɚɥɢɡɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.1. 
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Ɍɚɛɥɢɰɚ 4.1 – Ⱥɧɚɥɢɡ ɨɩɚɫɧɵɯ ɢ ɜɪɟɞɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɚɤɬɨɪɨɜ 

ɉɨ ɯɚɪɚɤɬɟɪɭ ɩɪɨɢɫɯɨɠɞɟɧɢɹ Ɉɩɚɫɧɵɟ ɢ ɜɪɟɞɧɵɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɮɚɤɬɨɪɵ 

Ɏɢɡɢɱɟɫɤɢɟ 

ɉɨɧɢɠɟɧɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ 

ɉɨɜɵɲɟɧɧɵɣ ɭɪɨɜɟɧɶ ɜɢɛɪɚɰɢɣ ɢ ɲɭɦɚ 

ɇɟɞɨɫɬɚɬɨɱɧɵɣ ɭɪɨɜɟɧɶ ɟɫɬɟɫɬɜɟɧɧɨɝɨ ɨɫɜɟɳɟɧɢɹ 

Ɉɠɨɝ ɨ ɩɨɜɟɪɯɧɨɫɬɶ ɩɟɪɟɝɪɟɬɨɝɨ ɨɛɴɟɤɬɚ 

ɏɢɦɢɱɟɫɤɢɟ 
ɉɨɩɚɞɚɧɢɟ ɬɨɤɫɢɱɧɵɯ ɜɟɳɟɫɬɜ ɜ ɨɪɝɚɧɢɡɦ ɱɟɪɟɡ ɨɪɝɚɧɵ 

ɞɵɯɚɧɢɹ  ɢ ɤɨɠɧɵɟ ɩɨɤɪɨɜɵ 

Ȼɢɨɥɨɝɢɱɟɫɤɢɟ Ɉɬɫɭɬɫɬɜɭɸɬ 

ɉɫɢɯɨɮɢɡɢɨɥɨɝɢɱɟɫɤɢɟ 
Ɏɢɡɢɱɟɫɤɢɟ ɩɟɪɟɝɪɭɡɤɢ,  

ɇɟɪɜɧɨ-ɩɫɢɯɢɱɟɫɤɢɟ ɩɟɪɟɝɪɭɡɤɢ 

 

Ɉɫɧɨɜɧɨɣ ɜɢɞ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ – ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɟ ɩɨ 

ɬɪɭɛɨɩɪɨɜɨɞɚɦ ɧɟɮɬɢ. ɉɨ ɞɚɧɧɨɦɭ ɜɢɞɭ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɤɥɚɫɫ 

ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɝɨ ɪɢɫɤɚ – I. Ⱦɥɹ ɷɬɨɝɨ ɤɥɚɫɫɚ ɭɫɬɚɧɨɜɥɟɧ ɪɚɡɦɟɪ ɫɬɪɚɯɨɜɵɯ 

ɬɚɪɢɮɨɜ ɧɚ ɨɛɹɡɚɬɟɥɶɧɨɟ ɫɨɰɢɚɥɶɧɨɟ ɫɬɪɚɯɨɜɚɧɢɟ ɨɬ ɧɟɫɱɚɫɬɧɵɯ ɫɥɭɱɚɟɜ ɧɚ 

ɩɪɨɢɡɜɨɞɫɬɜɟ ɢ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ ɡɚɛɨɥɟɜɚɧɢɣ – 0,4 % ɤ ɧɚɱɢɫɥɟɧɧɨɣ ɨɩɥɚɬɟ 

ɬɪɭɞɚ [27]. 

ɉɪɢ ɩɪɨɜɟɞɟɧɢɢ ɪɚɛɨɬ ɜɨɡɦɨɠɧɵ ɫɥɟɞɭɸɳɢɟ ɚɜɚɪɢɣɧɵɟ ɫɢɬɭɚɰɢɢ: 

- ɩɨɜɪɟɠɞɟɧɢɟ ɬɪɭɛɨɩɪɨɜɨɞɚ; 

- ɜɨɫɩɥɚɦɟɧɟɧɢɟ; 

- ɜɡɪɵɜ; 

- ɩɚɞɟɧɢɟ ɨɛɴɟɤɬɨɜ. 

ɍɤɚɡɚɧɧɵɟ ɚɜɚɪɢɣɧɵɟ ɫɢɬɭɚɰɢɢ ɧɚɧɨɫɹɬ ɤɨɥɨɫɫɚɥɶɧɵɣ ɜɪɟɞ ɨɤɪɭɠɚɸɳɟɣ 

ɫɪɟɞɟ. ɋɟɪɶɟɡɧɵɦɢ ɩɨɫɥɟɞɫɬɜɢɹɦɢ ɹɜɥɹɸɬɫɹ: ɧɚɪɭɲɟɧɢɟ ɩɪɢɪɨɞɧɨɝɨ 

ɥɚɧɞɲɚɮɬɚ, ɟɫɬɟɫɬɜɟɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɝɪɭɧɬɚ, ɧɚɪɭɲɟɧɢɟ ɰɟɥɨɫɬɧɨɫɬɢ 

ɪɚɫɬɢɬɟɥɶɧɨɝɨ ɫɥɨɹ ɢ ɩɨɱɜɟɧɧɨɝɨ ɩɨɤɪɨɜɚ. 
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4.2 ɂɧɠɟɧɟɪɧɵɟ ɢ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɟ ɪɟɲɟɧɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ 

ɛɟɡɨɩɚɫɧɨɫɬɢ ɪɚɛɨɬ 

 

ɉɪɨɜɟɞɟɧɢɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɪɚɛɨɬ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧɚ ɬɟɪɪɢɬɨɪɢɢ 

ɘɪɭɛɱɟɧɨ-Ɍɨɯɨɦɫɤɨɝɨ ɦɟɫɬɨɪɨɠɞɟɧɢɹ ɗɜɟɧɤɢɣɫɤɨɝɨ ɪɚɣɨɧɚ, ɪɚɫɩɨɥɨɠɟɧɧɨɝɨ 

ɜ Ʉɪɚɫɧɨɹɪɫɤɨɦ ɤɪɚɟ. Ʉɥɢɦɚɬɢɱɟɫɤɢɣ ɪɟɝɢɨɧ (ɩɨɹɫ) – Iɛ (IV ). ɋɪɟɞɧɹɹ 

ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɜ ɡɢɦɧɢɟ ɦɟɫɹɰɵ ɫɨɫɬɚɜɥɹɟɬ -41°C , ɚ ɫɪɟɞɧɹɹ ɫɤɨɪɨɫɬɶ 

ɜɟɬɪɚ ɫɨɫɬɚɜɥɹɟɬ 1,3 ɦ/ɫ [27]. 

Ʉɥɢɦɚɬ ɪɚɣɨɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɪɚɛɨɬ ɪɟɡɤɨ ɤɨɧɬɢɧɟɧɬɚɥɶɧɵɣ. 

Ⱦɥɢɬɟɥɶɧɨɫɬɶ ɡɢɦɵ – 8 ɦɟɫɹɰɟɜ, ɫ ɞɟɤɚɛɪɹ ɩɨ ɮɟɜɪɚɥɶ ɨɬɪɢɰɚɬɟɥɶɧɚɹ 

ɬɟɦɩɟɪɚɬɭɪɚ ɦɨɠɟɬ ɞɨɫɬɢɝɚɬɶ -60°C . Ɍɟɦɩɟɪɚɬɭɪɚ ɥɟɬɨɦ ɜ ɠɚɪɤɢɟ ɩɟɪɢɨɞɵ 

ɩɪɟɜɵɲɚɟɬ 40°C . ɋɪɟɞɧɟɝɨɞɨɜɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɫɨɫɬɚɜɥɹɟɬ -5…-15°C . 

Ɉɬɧɨɫɢɬɟɥɶɧɚɹ ɜɥɚɠɧɨɫɬɶ ɜɨɡɞɭɯɚ ɜ ɡɨɧɟ ɩɪɨɜɟɞɟɧɢɹ ɪɚɛɨɬ ɨɤɨɥɨ 71 %. 

Ƚɨɞɨɜɨɟ ɤɨɥɢɱɟɫɬɜɨ ɨɫɚɞɤɨɜ – 370…400 ɦɦ. 

Ɂɟɦɥɹɧɵɟ ɪɚɛɨɬɵ ɩɨ ɜɫɤɪɵɬɢɸ ɩɨɞɡɟɦɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ ɩɪɨɜɨɞɹɬɫɹ ɜ 

ɫɜɟɬɥɨɟ ɜɪɟɦɹ ɫɭɬɨɤ ɧɚ ɨɬɤɪɵɬɨɣ ɩɥɨɳɚɞɤɟ. Ɂɚɩɪɟɳɚɟɬɫɹ ɩɪɨɜɨɞɢɬɶ ɪɚɛɨɬɵ ɜ 

ɬɟɦɧɨɟ ɜɪɟɦɹ ɫɭɬɨɤ ɢ ɜ ɬɨɦ ɫɥɭɱɚɟ, ɟɫɥɢ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɧɢɠɟ -30°C . 

ȼɫɩɨɦɨɝɚɬɟɥɶɧɵɟ ɢ ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɨ-ɛɵɬɨɜɵɟ ɩɨɦɟɳɟɧɢɹ ɨɛɨɪɭɞɨɜɚɧɵ 

ɫɢɫɬɟɦɨɣ ɨɬɨɩɥɟɧɢɹ ɢ ɜɟɧɬɢɥɹɰɢɢ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɫɨɯɪɚɧɹɬɶ ɨɩɬɢɦɚɥɶɧɵɟ 

ɩɚɪɚɦɟɬɪɵ ɜɨɡɞɭɲɧɨɣ ɫɪɟɞɵ. 

 

4.3 ɋɚɧɢɬɚɪɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɩɨɦɟɳɟɧɢɸ ɢ ɪɚɡɦɟɳɟɧɢɸ 
ɢɫɩɨɥɶɡɭɟɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 

 

ɇɟɮɬɟɝɚɡɨɫɛɨɪɧɵɣ ɬɪɭɛɨɩɪɨɜɨɞ ɞɢɚɦɟɬɪɨɦ 273 ɦɦ ɢ ɞɥɢɧɨɣ 2300 ɦ ɩɪɢ 

ɪɚɛɨɱɟɦ ɞɚɜɥɟɧɢɢ 1 Ɇɉɚ ɨɬɧɨɫɢɬɫɹ ɤ III  ɤɥɚɫɫɭ ɨɩɚɫɧɨɫɬɢ [28]. ɉɪɨɜɟɞɟɧɢɟ 

ɡɟɦɥɹɧɵɯ ɪɚɛɨɬ ɩɨ ɜɫɤɪɵɬɢɸ ɬɪɭɛɨɩɪɨɜɨɞɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧɚ ɨɬɤɪɵɬɨɣ 

ɩɥɨɳɚɞɤɟ. 

ȼ ɰɟɥɹɯ ɩɪɟɞɭɩɪɟɠɞɟɧɢɹ ɢ ɫɧɢɠɟɧɢɹ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɬɪɭɛɨɩɪɨɜɨɞɱɢɤɚ 

ɥɢɧɟɣɧɨɝɨ ɮɢɡɢɱɟɫɤɢɯ ɜɪɟɞɧɵɯ ɢ ɨɩɚɫɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɚɤɬɨɪɨɜ, 
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ɨɛɟɫɩɟɱɢɜɚɸɬɫɹ ɤɨɦɮɨɪɬɧɵɟ ɭɫɥɨɜɢɹ ɪɚɛɨɬɵ. Ɍɚɤ ɤɚɤ ɪɚɛɨɬɵ ɩɪɨɜɨɞɹɬɫɹ ɜ 

ɫɜɟɬɥɨɟ ɜɪɟɦɹ ɫɭɬɨɤ, ɭɪɨɜɟɧɶ ɨɫɜɟɳɟɧɧɨɫɬɢ ɧɟ ɬɪɟɛɭɟɬ ɨɰɟɧɤɢ, ɜ ɫɜɹɡɢ ɫ ɱɟɦ, 

ɨɬɫɭɬɫɬɜɭɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɭɫɬɚɧɨɜɤɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɨɫɜɟɬɢɬɟɥɶɧɵɯ 

ɩɪɢɛɨɪɨɜ. ɍɪɨɜɟɧɶ ɲɭɦɚ ɧɟ ɩɪɟɜɵɲɚɟɬ ɞɨɩɭɫɬɢɦɨɝɨ ɡɧɚɱɟɧɢɹ 90 Ⱦɛ. Ⱦɥɹ 

ɫɧɢɠɟɧɢɹ ɟɝɨ ɜɪɟɞɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɢɫɩɨɥɶɡɭɸɬɫɹ ɩɪɨɬɢɜɨɲɭɦɧɵɟ ɧɚɭɲɧɢɤɢ 

Delta Plus ɫ ɤɪɟɩɥɟɧɢɟɦ ɧɚ ɤɚɫɤɭ. Ⱦɥɹ ɫɧɢɠɟɧɢɹ ɜɢɛɪɚɰɢɨɧɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ 

ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɢɧɞɢɜɢɞɭɚɥɶɧɵɟ ɫɪɟɞɫɬɜɚ ɜɢɛɪɚɰɢɨɧɧɨɣ ɡɚɳɢɬɵ – 

ɜɢɛɪɨɡɚɳɢɬɧɵɟ ɫɢɞɟɧɶɹ ɢ ɪɭɤɨɹɬɤɢ [29, 30]. 

Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɤɨɦɮɨɪɬɧɨɣ ɪɚɛɨɬɵ ɜ ɭɫɥɨɜɢɹɯ ɧɢɡɤɨɣ ɬɟɦɩɟɪɚɬɭɪɵ 

ɜɨɡɞɭɯɚ ɢ ɡɚɳɢɬɵ ɨɬ ɨɠɨɝɨɜ ɨ ɩɟɪɟɝɪɟɬɭɸ ɩɨɜɟɪɯɧɨɫɬɶ, ɪɚɛɨɬɧɢɤ ɨɛɟɫɩɟɱɟɧ 

ɤɨɦɩɥɟɤɬɨɦ ɡɢɦɧɟɣ ɫɩɟɰɨɞɟɠɞɵ, ɫɩɟɰɢɚɥɶɧɨɣ ɨɛɭɜɶɸ ɢ ɫɪɟɞɫɬɜɚɦɢ 

ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɡɚɳɢɬɵ [31]. 

Ⱦɥɹ ɦɢɧɢɦɢɡɚɰɢɢ ɮɢɡɢɱɟɫɤɢɯ ɢ ɧɟɪɜɧɨ-ɩɫɢɯɢɱɟɫɤɢɯ ɩɟɪɟɝɪɭɡɨɤ 

ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɩɨɦɟɳɟɧɢɹ, ɝɞɟ ɪɚɛɨɬɧɢɤ ɦɨɠɟɬ ɨɬɞɨɯɧɭɬɶ ɢ ɡɚɧɹɬɶɫɹ ɚɤɬɢɜɧɨɣ 

ɧɟɬɪɭɞɨɜɨɣ ɞɟɹɬɟɥɶɧɨɫɬɶɸ. 

 

4.4 Ɉɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ 

 

ȼ ɩɪɨɰɟɫɫɟ ɩɪɨɜɟɞɟɧɢɹ ɪɚɛɨɬ ɢɫɩɨɥɶɡɭɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɜɪɟɞɧɵɟ 

ɜɟɳɟɫɬɜɚ: ɝɢɞɪɚɜɥɢɱɟɫɤɨɟ ɦɚɫɥɨ, ɞɢɡɟɥɶɧɨɟ ɬɨɩɥɢɜɨ ɢ ɤɟɪɨɫɢɧ. ɉɪɢ ɩɨɩɚɞɚɧɢɢ 

ɜ ɨɪɝɚɧɢɡɦ ɱɟɥɨɜɟɤɚ ɱɟɪɟɡ ɞɵɯɚɬɟɥɶɧɵɟ ɩɭɬɢ ɢɥɢ ɤɨɠɧɵɟ ɩɨɤɪɨɜɵ, ɷɬɢ 

ɜɟɳɟɫɬɜɚ ɦɨɝɭɬ ɜɵɡɜɚɬɶ ɨɠɨɝɢ, ɨɬɪɚɜɥɟɧɢɹ, ɩɨɪɚɠɟɧɢɹ ɜɧɭɬɪɟɧɧɢɯ ɨɪɝɚɧɨɜ. 

Ƚɢɞɪɚɜɥɢɱɟɫɤɨɟ ɦɚɫɥɨ ɢ ɤɟɪɨɫɢɧ ɨɬɧɨɫɹɬɫɹ ɤ 3 ɤɥɚɫɫɭ ɨɩɚɫɧɨɫɬɢ. ȼ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ȽɈɋɌ 12.1.007.76, ɢɯ ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ 

(ɉȾɄ) ɜ ɜɨɡɞɭɯɟ ɪɚɛɨɱɟɣ ɡɨɧɵ ɧɟ ɩɪɟɜɵɲɚɟɬ ɞɨɩɭɫɬɢɦɵɯ ɡɧɚɱɟɧɢɣ 1,1…10,0 

ɦɝ/ɦ3. Ⱦɢɡɟɥɶɧɨɟ ɬɨɩɥɢɜɨ ɨɬɧɨɫɢɬɫɹ ɤ 4 ɤɥɚɫɫɭ ɨɩɚɫɧɨɫɬɢ, ɟɝɨ ɉȾɄ ɜ ɜɨɡɞɭɯɟ 

ɪɚɛɨɱɟɣ ɡɨɧɵ ɧɟ ɩɪɟɜɵɲɚɟɬ 10,0 ɦɝ/ɦ3. Ʉɨɧɬɪɨɥɶ ɤɨɧɰɟɧɬɪɚɰɢɢ ɜɪɟɞɧɵɯ 

ɜɟɳɟɫɬɜ ɜ ɜɨɡɞɭɲɧɨɣ ɫɪɟɞɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɦɧɨɝɨɤɨɦɩɨɧɟɧɬɧɨɝɨ 

ɩɟɪɟɧɨɫɧɨɝɨ ɝɚɡɨɚɧɚɥɢɡɚɬɨɪɚ ȼɆ-25. ɉɪɢ ɩɪɟɜɵɲɟɧɢɢ ɧɨɪɦ ɉȾɄ ɩɪɨɜɟɞɟɧɢɟ 

ɪɚɛɨɬ ɡɚɩɪɟɳɟɧɨ [32]. 
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ȼ ɩɪɨɰɟɫɫɟ ɩɪɨɜɟɞɟɧɢɹ ɪɚɛɨɬ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫɨɞɟɪɠɚɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ 

ɱɢɫɬɨɬɟ. ɉɪɢɦɟɧɟɧɢɟ ɡɚɡɟɦɥɹɸɳɟɝɨ ɭɫɬɪɨɣɫɬɜɚ ɧɟ ɬɪɟɛɭɟɬɫɹ. Ⱦɥɹ 

ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɩɨɩɚɞɚɧɢɹ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɜ ɨɪɝɚɧɢɡɦ ɪɚɛɨɬɧɢɤɚ ɱɟɪɟɡ 

ɤɨɠɧɵɟ ɩɨɤɪɨɜɵ ɢɥɢ ɞɵɯɚɬɟɥɶɧɵɟ ɩɭɬɢ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɫɪɟɞɫɬɜ 

ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɡɚɳɢɬɵ [31]. 

 

4.5 Ɉɛɟɫɩɟɱɟɧɢɟ ɜɡɪɵɜɨɩɨɠɚɪɧɨɣ ɢ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ 

 

ɉɪɢ ɩɪɨɜɟɞɟɧɢɢ ɡɟɦɥɹɧɵɯ ɪɚɛɨɬ ɧɟɨɛɯɨɞɢɦɨ ɪɭɤɨɜɨɞɫɬɜɨɜɚɬɶɫɹ 

ɩɪɚɜɢɥɚɦɢ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ. 

ɉɪɢɱɢɧɨɣ ɜɨɡɦɨɠɧɨɝɨ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɩɨɠɚɪɚ ɹɜɥɹɟɬɫɹ ɜɨɡɝɨɪɚɧɢɟ 

ɝɨɪɸɱɢɯ ɢ ɥɟɝɤɨɜɨɫɩɥɚɦɟɧɹɸɳɢɯɫɹ ɠɢɞɤɨɫɬɟɣ – ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɦɚɫɥɚ, 

ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ ɢ ɤɟɪɨɫɢɧɚ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɋɉ 12.13130.2009, ɡɨɧɚ 

ɩɪɨɜɟɞɟɧɢɹ ɪɚɛɨɬ ɨɬɧɨɫɢɬɫɹ ɤ ɤɚɬɟɝɨɪɢɢ Ȼ ɩɨ ɜɡɪɵɜɨɩɨɠɚɪɧɨɣ ɢ ɩɨɠɚɪɧɨɣ 

ɨɩɚɫɧɨɫɬɢ, ɬɚɤ ɤɚɤ ɢɫɩɨɥɶɡɭɸɬɫɹ ɜɟɳɟɫɬɜɚ, ɨɛɥɚɞɚɸɳɢɟ ɬɟɦɩɟɪɚɬɭɪɨɣ 

ɜɫɩɵɲɤɢ ɛɨɥɟɟ 28°C  ɢ ɫɩɨɫɨɛɧɵɟ ɨɛɪɚɡɨɜɵɜɚɬɶ ɩɚɪɨɜɨɡɞɭɲɧɵɟ ɢɥɢ 

ɩɵɥɟɜɨɡɞɭɲɧɵɟ ɫɦɟɫɢ, ɤɨɬɨɪɵɟ ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɜɵɫɨɤɢɦ ɢɡɛɵɬɨɱɧɵɦ 

ɞɚɜɥɟɧɢɟɦ ɢ ɜɵɫɨɤɨɣ ɨɩɚɫɧɨɫɬɶɸ ɜɡɪɵɜɚ [33]. 

ɇɟ ɞɨɩɭɫɤɚɟɬɫɹ ɩɪɢɦɟɧɟɧɢɟ ɨɬɤɪɵɬɨɝɨ ɨɝɧɹ, ɚ ɬɚɤɠɟ ɤɭɪɟɧɢɟ ɜ ɡɨɧɟ 

ɩɪɨɜɟɞɟɧɢɹ ɪɚɛɨɬ. Ɍɚɤ ɤɚɤ ɪɚɛɨɬɵ ɩɪɨɜɨɞɹɬɫɹ ɧɚ ɨɬɤɪɵɬɨɣ ɩɥɨɳɚɞɤɟ, 

ɢɫɩɨɥɶɡɭɟɦɵɟ ɦɚɲɢɧɵ ɨɛɨɪɭɞɭɸɬɫɹ ɭɝɥɟɤɢɫɥɨɬɧɵɦɢ ɨɝɧɟɬɭɲɢɬɟɥɹɦɢ [34]. 

 

4.6 Ɉɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜ ɚɜɚɪɢɣɧɵɯ ɢ ɱɪɟɡɜɵɱɚɣɧɵɯ 
ɫɢɬɭɚɰɢɹɯ 

 

Ⱦɥɹ ɢɫɤɥɸɱɟɧɢɹ ɜɨɡɦɨɠɧɵɯ ɚɜɚɪɢɣɧɵɯ ɫɢɬɭɚɰɢɣ ɧɟɨɛɯɨɞɢɦɨ 

ɨɫɭɳɟɫɬɜɥɹɬɶ ɤɨɧɬɪɨɥɶ ɤɨɧɰɟɧɬɪɚɰɢɢ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɜ ɜɨɡɞɭɲɧɨɣ ɫɪɟɞɟ, ɧɟ 

ɞɨɩɭɫɤɚɬɶ ɧɚɥɢɱɢɹ ɢɫɬɨɱɧɢɤɨɜ ɨɬɤɪɵɬɨɝɨ ɨɝɧɹ, ɜɧɢɦɚɬɟɥɶɧɨ ɫɥɟɞɢɬɶ ɡɚ 

ɝɥɭɛɢɧɨɣ ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɝɨ ɦɚɲɢɧɚɦɢ ɝɪɭɧɬɚ, ɚ ɬɚɤɠɟ ɫɥɟɞɢɬɶ ɡɚ 
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ɩɪɚɜɢɥɶɧɨɫɬɶɸ ɪɚɛɨɬɵ ɢ ɪɚɫɩɨɥɨɠɟɧɢɹ ɦɚɲɢɧɵ ɜɨ ɢɡɛɟɠɚɧɢɟ ɧɟɞɨɩɭɫɬɢɦɵɯ 

ɩɟɪɟɦɟɳɟɧɢɣ ɢ ɩɚɞɟɧɢɹ. 

ɇɚ ɬɟɪɪɢɬɨɪɢɢ ɩɪɨɜɟɞɟɧɢɹ ɪɚɛɨɬ ɦɨɝɭɬ ɜɨɡɧɢɤɧɭɬɶ ɱɪɟɡɜɵɱɚɣɧɵɟ 

ɫɢɬɭɚɰɢɢ ɬɟɯɧɨɝɟɧɧɨɝɨ ɢ ɚɧɬɪɨɩɨɝɟɧɧɨɝɨ ɯɚɪɚɤɬɟɪɚ. ȼ ɬɚɤɢɯ ɭɫɥɨɜɢɹɯ ɧɚ 

ɬɪɭɛɨɩɪɨɜɨɞɱɢɤɚ ɥɢɧɟɣɧɨɝɨ ɦɨɝɭɬ ɜɨɡɞɟɣɫɬɜɨɜɚɬɶ ɬɚɤɢɟ ɩɨɪɚɠɚɸɳɢɟ ɮɚɤɬɨɪɵ, 

ɤɚɤ: ɨɬɪɚɜɥɟɧɢɟ ɬɨɤɫɢɱɧɵɦɢ ɜɟɳɟɫɬɜɚɦɢ, ɬɟɪɦɢɱɟɫɤɢɟ ɨɠɨɝɢ, ɬɪɚɜɦɵ ɬɟɥɚ. 

Ⱦɟɣɫɬɜɢɟ ɷɬɢɯ ɮɚɤɬɨɪɨɜ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɥɟɬɚɥɶɧɨɦɭ ɢɫɯɨɞɭ ɪɚɛɨɬɧɢɤɚ. 

ȼ ɫɥɭɱɚɟ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɚɜɚɪɢɣɧɨɣ ɫɢɬɭɚɰɢɢ ɧɟɨɛɯɨɞɢɦɨ ɩɪɟɤɪɚɬɢɬɶ ɜɫɟ 

ɪɚɛɨɬɵ, ɩɪɢɫɬɭɩɢɬɶ ɤ ɥɢɤɜɢɞɚɰɢɢ ɚɜɚɪɢɢ, ɟɫɥɢ ɷɬɨ ɜɨɡɦɨɠɧɨ, ɚ ɬɚɤɠɟ ɫɨɨɛɳɢɬɶ 

ɨ ɫɥɨɠɢɜɲɟɣɫɹ ɫɢɬɭɚɰɢɢ ɪɭɤɨɜɨɞɢɬɟɥɸ ɪɚɛɨɬ. 

 

4.7 ɗɤɨɥɨɝɢɱɧɨɫɬɶ ɩɪɨɟɤɬɚ 

 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ, ɩɪɢ 

ɜɫɤɪɵɬɢɢ ɩɨɞɡɟɦɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɩɪɨɥɨɠɟɧɧɨɝɨ ɜ ȼɆȽ, ɩɪɨɜɨɞɹɬɫɹ 

ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. Ɉɬ ɩɨɜɪɟɠɞɟɧɢɹ, ɡɚɝɪɹɡɧɟɧɢɹ, 

ɪɚɡɪɭɲɟɧɢɹ ɨɯɪɚɧɹɸɬɫɹ: ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ, ɩɪɢɪɨɞɧɵɣ ɥɚɧɞɲɚɮɬ, 

ɪɚɫɬɢɬɟɥɶɧɨɫɬɶ. 

ɉɪɢ ɜɫɤɪɵɬɢɢ ɬɪɭɛɨɩɪɨɜɨɞɚ ɩɪɨɢɫɯɨɞɢɬ ɦɟɯɚɧɢɱɟɫɤɨɟ ɪɚɡɪɭɲɟɧɢɟ 

ɩɨɪɨɞɵ, ɚ ɬɚɤɠɟ ɨɬɬɚɢɜɚɧɢɟ ɧɢɠɧɢɯ ɫɥɨɟɜ ɝɪɭɧɬɚ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ, ɜ ɩɟɪɢɨɞ 

ɩɪɨɜɟɞɟɧɢɹ ɪɚɛɨɬ ɩɪɨɢɫɯɨɞɢɬ ɜɵɛɪɨɫ ɜ ɚɬɦɨɫɮɟɪɭ ɨɬɪɚɛɨɬɚɜɲɢɯ ɝɚɡɨɜ 

ɢɫɩɨɥɶɡɭɟɦɵɯ ɦɚɲɢɧ ɢ ɪɚɡɪɭɲɟɧɢɟ ɞɟɹɬɟɥɶɧɨɝɨ ɫɥɨɹ. 

Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɷɤɨɥɨɝɢɱɧɨɫɬɢ ɩɪɨɝɪɟɜ ɝɪɭɧɬɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 

ɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɫɬɚɧɰɢɟɣ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɧɟɬɨɤɫɢɱɧɨɝɨ ɬɟɩɥɨɧɨɫɢɬɟɥɹ – 

ɩɪɨɩɢɥɟɧɝɥɢɤɨɥɹ. Ⱦɥɹ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɧɚɪɭɲɟɧɧɵɯ ɡɟɦɟɥɶ, ɩɨɫɥɟ ɩɪɨɜɟɞɟɧɢɹ 

ɧɟɨɛɯɨɞɢɦɵɯ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ, ɞɥɹ ɤɨɬɨɪɵɯ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜɫɤɪɵɬɢɟ 

ɬɪɭɛɨɩɪɨɜɨɞɚ, ɩɪɨɜɨɞɢɬɫɹ ɢɯ ɪɟɤɭɥɶɬɢɜɚɰɢɹ ɫɨɝɥɚɫɧɨ ȽɈɋɌ 17.5.3.04-83 [35]. 

Ɋɚɛɨɬɵ ɩɨ ɜɫɤɪɵɬɢɸ ɩɨɞɡɟɦɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ ɜɵɩɨɥɧɹɸɬɫɹ ɫɨɝɥɚɫɧɨ 

ɜɫɟɦ ɧɨɪɦɚɬɢɜɧɵɦ ɞɨɤɭɦɟɧɬɚɦ ɢ ɩɪɚɜɢɥɚɦ ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. 
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5 ɗɤɨɧɨɦɢɱɟɫɤɚɹ ɱɚɫɬɶ 

 

Ⱦɥɹ ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɨɛɨɫɧɨɜɚɧɢɹ ɩɥɚɧɢɪɭɟɬɫɹ ɩɪɨɜɟɫɬɢ ɪɚɫɱɟɬ ɡɚɬɪɚɬ ɧɚ 

ɩɪɢɨɛɪɟɬɟɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɧɟɨɛɯɨɞɢɦɨɝɨ ɞɥɹ ɜɫɤɪɵɬɢɹ ɩɨɞɡɟɦɧɨɝɨ 

ɬɪɭɛɨɩɪɨɜɨɞɚ, ɩɪɨɥɨɠɟɧɧɨɝɨ ɜ ȼɆȽ. Ɍɟɯɧɢɱɟɫɤɨɟ ɩɪɟɞɥɨɠɟɧɢɟ ɩɨ ɪɟɲɟɧɢɸ 

ɩɪɨɛɥɟɦɵ ɨɛɟɫɩɟɱɟɧɢɹ ɞɨɫɬɭɩɚ ɤ ɬɪɭɛɨɩɪɨɜɨɞɭ ɫɨɫɬɨɢɬ ɜ ɢɫɩɨɥɶɡɨɜɚɧɢɢ 

ɝɢɞɪɨɦɨɥɨɬɚ ɞɥɹ ɩɟɪɜɢɱɧɨɝɨ ɪɚɡɪɭɲɟɧɢɹ ɩɨɪɨɞɵ ɢ ɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɫɬɚɧɰɢɢ 

ɞɥɹ ɞɚɥɶɧɟɣɲɟɝɨ ɩɪɨɝɪɟɜɚ ɝɪɭɧɬɚ. 

Ɍɚɤ ɤɚɤ ɜɨɡɦɨɠɧɨɣ ɚɥɶɬɟɪɧɚɬɢɜɨɣ ɝɢɞɪɨɦɨɥɨɬɚ ɹɜɥɹɟɬɫɹ 

ɜɢɛɪɨɪɵɯɥɢɬɟɥɶ, ɬɨ ɜ ɯɨɞɟ ɪɚɫɱɟɬɨɜ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɫɬɢ ɫɪɚɜɧɢɬɟɥɶɧɵɣ 

ɚɧɚɥɢɡ ɷɬɢɯ ɦɟɯɚɧɢɱɟɫɤɢɯ ɦɟɬɨɞɨɜ. Ⱦɥɹ ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɨɛɨɫɧɨɜɚɧɢɹ 

ɧɟɨɛɯɨɞɢɦɨ ɛɭɞɟɬ ɪɚɫɫɱɢɬɚɬɶ ɟɞɢɧɨɜɪɟɦɟɧɧɵɟ ɡɚɬɪɚɬɵ ɧɚ ɩɪɢɨɛɪɟɬɟɧɢɟ 

ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɡɚɬɪɚɬɵ ɧɚ ɜɵɩɨɥɧɟɧɢɟ ɜɫɤɪɵɬɢɹ ɩɨɞɡɟɦɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ, 

ɩɪɨɥɨɠɟɧɧɨɝɨ ɜ ȼɆȽ. 

 

5.1 Ɋɚɫɱɟɬ ɡɚɬɪɚɬ ɧɚ ɩɪɢɨɛɪɟɬɟɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɟɝɨ ɞɨɫɬɚɜɤɭ 

 

ȼ ɯɨɞɟ ɫɪɚɜɧɢɬɟɥɶɧɨɝɨ ɚɧɚɥɢɡɚ ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ ɪɚɫɫɦɨɬɪɟɧɢɟ 

ɝɢɞɪɨɦɨɥɨɬɚ Delta FX-20S ɢ ɜɢɛɪɨɪɵɯɥɢɬɟɥɹ Hammer Xcentric Ripper XR22, 

ɤɨɬɨɪɵɟ ɢɫɩɨɥɶɡɭɸɬɫɹ ɤɚɤ ɧɚɜɟɫɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɞɥɹ 22-ɬɨɧɧɨɝɨ ɝɭɫɟɧɢɱɧɨɝɨ 

ɷɤɫɤɚɜɚɬɨɪɚ. ɉɨɫɬɚɜɤɢ ɞɚɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɲɢɪɨɤɨ ɪɟɚɥɢɡɭɸɬɫɹ ɜ 

Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɈɈɈ Ʉɨɦɩɚɧɢɹ «Ɍɪɚɞɢɰɢɹ-Ʉ». Ⱦɥɹ ɛɨɥɟɟ ɤɨɦɮɨɪɬɧɨɝɨ 

ɢ ɛɟɡɨɩɚɫɧɨɝɨ ɢɡɜɥɟɱɟɧɢɹ ɪɚɡɪɚɛɨɬɚɧɧɨɝɨ ɝɪɭɧɬɚ, ɩɨɫɬɚɜɳɢɤɨɦ ɪɟɤɨɦɟɧɞɭɟɬɫɹ 

ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɝɢɞɪɨɦɨɥɨɬɚ ɩɪɢɦɟɧɹɬɶ ɤɨɜɲ-ɪɵɯɥɢɬɟɥɶ ɜɡɚɦɟɧ ɨɛɵɱɧɨɝɨ. 

ɉɪɟɠɞɟ ɜɫɟɝɨ, ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ ɫɬɨɢɦɨɫɬɶ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

ɉɨɥɭɱɟɧɢɟ ɢɧɮɨɪɦɚɰɢɢ ɨɛɟɫɩɟɱɟɧɨ ɩɭɬɟɦ ɡɚɩɪɨɫɚ ɤɨɦɦɟɪɱɟɫɤɨɝɨ ɩɪɟɞɥɨɠɟɧɢɹ 

ɨɬ ɈɈɈ Ʉɨɦɩɚɧɢɹ «Ɍɪɚɞɢɰɢɹ-Ʉ». Ɍɚɤ ɤɚɤ ɰɟɧɚ ɜɢɛɪɨɪɵɯɥɢɬɟɥɹ ɩɪɟɞɨɫɬɚɜɥɟɧɚ 

ɜ ɟɜɪɨ, ɩɨ ɤɭɪɫɭ ɧɚ 17.06.2020 ɝ., ɨɧɚ ɫɨɫɬɚɜɥɹɟɬ 3519120 ɪɭɛ. Ɂɚɬɪɚɬɵ ɧɚ 

ɩɪɢɨɛɪɟɬɟɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 5.1. 
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Ɍɚɛɥɢɰɚ 5.1 – Ɂɚɬɪɚɬɵ ɧɚ ɩɪɢɨɛɪɟɬɟɧɢɟ ɚɥɶɬɟɪɧɚɬɢɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ 

ɜɫɤɪɵɬɢɹ ɩɨɞɡɟɦɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɩɪɨɥɨɠɟɧɧɨɝɨ ɜ ȼɆȽ 

№ ɉɨɤɚɡɚɬɟɥɶ 
Ɉɛɨɪɭɞɨɜɚɧɢɟ 

Ʉɨɜɲ-ɪɵɯɥɢɬɟɥɶ Ƚɢɞɪɨɦɨɥɨɬ ȼɢɛɪɨɪɵɯɥɢɬɟɥɶ 

1 ȿɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ ɒɬ. ɒɬ. ɒɬ. 

2 Ʉɨɥɢɱɟɫɬɜɨ 1 1 1 

3 ɐɟɧɚ ɫ ɇȾɋ, ɪɭɛ. 259500 1128000 3519120 

4 
ɋɬɨɢɦɨɫɬɶ ɫ ɇȾɋ, 

ɪɭɛ. 
1387500 3519120 

5 ɂɫɬɨɱɧɢɤ ɰɟɧ 

https://www.tradicia

-k.ru/product/kovsh-

rykhlitel-impulse-rb-

20-900-0-73-

u5db95bd56b7db/ 

[36] 

https://www.tradici

a-

k.ru/product/gidro

molot-delta-fx-20s/ 

[37] 

https://www.tradici

a-

k.ru/product/vibror

ykhlitel-

vibroripper-

xcentric-ripper-

xr22/ [38] 

 

ɉɪɢ ɫɪɚɜɧɟɧɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɩɪɢɨɛɪɟɬɟɧɢɟ 

ɜɢɛɪɨɪɵɯɥɢɬɟɥɹ ɨɛɨɣɞɟɬɫɹ ɞɨɪɨɠɟ, ɧɟɠɟɥɢ ɩɪɢɨɛɪɟɬɟɧɢɟ ɝɢɞɪɨɦɨɥɨɬɚ ɫ 

ɤɨɜɲɨɦ-ɪɵɯɥɢɬɟɥɟɦ. ɋɥɟɞɭɸɳɢɦ ɲɚɝɨɦ ɹɜɥɹɟɬɫɹ ɪɚɫɱɟɬ ɫɬɨɢɦɨɫɬɢ ɞɨɫɬɚɜɤɢ 

ɨɛɨɪɭɞɨɜɚɧɢɹ. ɉɪɟɞɩɨɥɚɝɚɟɬɫɹ ɞɨɫɬɚɜɤɚ ɩɭɬɟɦ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɭɫɥɭɝ 

ɬɪɚɧɫɩɨɪɬɧɨɣ ɤɨɦɩɚɧɢɢ «Ⱦɟɥɨɜɵɟ ɥɢɧɢɢ» ɨɬ ɫɤɥɚɞɚ ɩɨɫɬɚɜɳɢɤɚ ɜ ɝɨɪɨɞɟ 

Ɇɨɫɤɜɚ ɞɨ ɩɨɫɟɥɤɚ Ɍɚɟɠɧɵɣ Ȼɨɝɭɱɚɧɫɤɨɝɨ ɪɚɣɨɧɚ [39]. ɉɚɪɚɦɟɬɪɵ 

ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɫɬɨɢɦɨɫɬɶ ɢɯ ɞɨɫɬɚɜɤɢ ɞɨ ɧɚɡɧɚɱɟɧɧɨɝɨ ɩɭɧɤɬɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 

ɬɚɛɥɢɰɟ 5.2. 

 

Ɍɚɛɥɢɰɚ 5.2 – Ɂɚɬɪɚɬɵ ɧɚ ɞɨɫɬɚɜɤɭ ɚɥɶɬɟɪɧɚɬɢɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɜɫɤɪɵɬɢɹ 

ɬɪɭɛɨɩɪɨɜɨɞɚ, ɩɪɨɥɨɠɟɧɧɨɝɨ ɜ ȼɆȽ 

№ ɉɨɤɚɡɚɬɟɥɶ 
Ɉɛɨɪɭɞɨɜɚɧɢɟ 

Ʉɨɜɲ-ɪɵɯɥɢɬɟɥɶ Ƚɢɞɪɨɦɨɥɨɬ ȼɢɛɪɨɪɵɯɥɢɬɟɥɶ 

1 Ƚɚɛɚɪɢɬɵ ɝɪɭɡɚ, ɦɦ 14009001200 2773450500 24007801750 

2 Ɇɚɫɫɚ ɝɪɭɡɚ, ɤɝ 1100 1790 2500 

https://www.tradicia-k.ru/product/kovsh-rykhlitel-impulse-rb-20-900-0-73-u5db95bd56b7db/
https://www.tradicia-k.ru/product/kovsh-rykhlitel-impulse-rb-20-900-0-73-u5db95bd56b7db/
https://www.tradicia-k.ru/product/kovsh-rykhlitel-impulse-rb-20-900-0-73-u5db95bd56b7db/
https://www.tradicia-k.ru/product/kovsh-rykhlitel-impulse-rb-20-900-0-73-u5db95bd56b7db/
https://www.tradicia-k.ru/product/kovsh-rykhlitel-impulse-rb-20-900-0-73-u5db95bd56b7db/
https://www.tradicia-k.ru/product/gidromolot-delta-fx-20s/
https://www.tradicia-k.ru/product/gidromolot-delta-fx-20s/
https://www.tradicia-k.ru/product/gidromolot-delta-fx-20s/
https://www.tradicia-k.ru/product/gidromolot-delta-fx-20s/
https://www.tradicia-k.ru/product/vibrorykhlitel-vibroripper-xcentric-ripper-xr22/
https://www.tradicia-k.ru/product/vibrorykhlitel-vibroripper-xcentric-ripper-xr22/
https://www.tradicia-k.ru/product/vibrorykhlitel-vibroripper-xcentric-ripper-xr22/
https://www.tradicia-k.ru/product/vibrorykhlitel-vibroripper-xcentric-ripper-xr22/
https://www.tradicia-k.ru/product/vibrorykhlitel-vibroripper-xcentric-ripper-xr22/
https://www.tradicia-k.ru/product/vibrorykhlitel-vibroripper-xcentric-ripper-xr22/
https://www.tradicia-k.ru/product/vibrorykhlitel-vibroripper-xcentric-ripper-xr22/
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 5.2 

№ ɉɨɤɚɡɚɬɟɥɶ 
Ɉɛɨɪɭɞɨɜɚɧɢɟ 

Ʉɨɜɲ-ɪɵɯɥɢɬɟɥɶ Ƚɢɞɪɨɦɨɥɨɬ ȼɢɛɪɨɪɵɯɥɢɬɟɥɶ 

3 Ɉɛɴɟɦ ɝɪɭɡɚ, ɦ3 1,51 0,62 3,28 

4 ɏɚɪɚɤɬɟɪ ɝɪɭɡɚ Ʉɨɜɲɢ 
ɇɚɜɟɫɧɨɟ 

ɨɛɨɪɭɞɨɜɚɧɢɟ 

ɇɚɜɟɫɧɨɟ 

ɨɛɨɪɭɞɨɜɚɧɢɟ 

5 
Ɉɛɴɹɜɥɟɧɧɚɹ 

ɫɬɨɢɦɨɫɬɶ, ɪɭɛ. 
259500 1128000 3519120 

6 

Ɉɪɢɟɧɬɢɪɨɜɨɱɧɚɹ 

ɫɬɨɢɦɨɫɬɶ 

ɞɨɫɬɚɜɤɢ, ɪɭɛ. 

73603 88438 

113210 
162041 

 

ɋɭɦɦɚɪɧɚɹ ɫɬɨɢɦɨɫɬɶ ɞɨɫɬɚɜɤɢ ɝɢɞɪɨɦɨɥɨɬɚ ɢ ɤɨɜɲɚ-ɪɵɯɥɢɬɟɥɹ 

ɫɨɫɬɚɜɥɹɟɬ 162041 ɪɭɛɥɟɣ. ɋɬɨɢɦɨɫɬɶ ɞɨɫɬɚɜɤɢ ɜɢɛɪɨɪɵɯɥɢɬɟɥɹ – 113210 

ɪɭɛɥɟɣ. Ⱦɨɫɬɚɜɤɚ ɜɢɛɪɨɪɵɯɥɢɬɟɥɹ ɨɛɨɣɞɟɬɫɹ ɞɟɲɟɜɥɟ. 

ɋɪɚɜɧɟɧɢɟ ɫɬɨɢɦɨɫɬɟɣ ɩɪɢɨɛɪɟɬɟɧɢɹ ɢ ɞɨɫɬɚɜɤɢ ɨɛɨɪɭɞɨɜɚɧɢɹ 

ɩɪɟɞɫɬɚɜɥɟɧɨ ɜ ɬɚɛɥɢɰɟ 5.3. 

 

Ɍɚɛɥɢɰɚ 5.3 – ȿɞɢɧɨɜɪɟɦɟɧɧɵɟ ɡɚɬɪɚɬɵ ɧɚ ɩɪɢɨɛɪɟɬɟɧɢɟ ɚɥɶɬɟɪɧɚɬɢɜɧɨɝɨ 

ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɜɫɤɪɵɬɢɹ ɩɨɞɡɟɦɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɩɪɨɥɨɠɟɧɧɨɝɨ ɜ ȼɆȽ 

ɉɨɤɚɡɚɬɟɥɶ 

Ⱥɥɶɬɟɪɧɚɬɢɜɧɵɟ ɜɚɪɢɚɧɬɵ ɨɛɨɪɭɞɨɜɚɧɢɹ 

Ƚɢɞɪɨɦɨɥɨɬ ɢ ɤɨɜɲ-

ɪɵɯɥɢɬɟɥɶ 
ȼɢɛɪɨɪɵɯɥɢɬɟɥɶ 

ɋɬɨɢɦɨɫɬɶ ɩɪɢɨɛɪɟɬɟɧɢɹ, ɪɭɛ. 1387500 3519120 

ɋɬɨɢɦɨɫɬɶ ɞɨɫɬɚɜɤɢ, ɪɭɛ. 162041 113210 

ɂɬɨɝɨ: 1549541 3632330 

 

ɋɭɦɦɚɪɧɵɟ ɡɚɬɪɚɬɵ, ɡɚɤɥɸɱɚɸɳɢɟɫɹ ɜ ɩɪɢɨɛɪɟɬɟɧɢɢ ɢ ɞɨɫɬɚɜɤɟ 

ɨɛɨɪɭɞɨɜɚɧɢɹ, ɦɟɧɶɲɟ ɭ ɝɢɞɪɨɦɨɥɨɬɚ ɢ ɤɨɜɲɚ-ɪɵɯɥɢɬɟɥɹ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ, ɞɥɹ 

ɞɚɥɶɧɟɣɲɢɯ ɪɚɫɱɟɬɨɜ ɜ ɪɚɦɤɚɯ ɬɟɯɧɢɱɟɫɤɨɝɨ ɩɪɟɞɥɨɠɟɧɢɹ ɩɪɢɧɹɬɵ ɤɨɜɲ-

ɪɵɯɥɢɬɟɥɶ ɢ ɝɢɞɪɨɦɨɥɨɬ. 



55 

ȼɬɨɪɵɦ ɤɥɸɱɟɜɵɦ ɷɥɟɦɟɧɬɨɦ ɬɟɯɧɢɱɟɫɤɨɝɨ ɩɪɟɞɥɨɠɟɧɢɹ ɹɜɥɹɟɬɫɹ 

ɝɢɞɪɚɜɥɢɱɟɫɤɚɹ ɫɬɚɧɰɢɹ. ɇɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ ɡɚɬɪɚɬɵ ɧɚ ɩɪɢɨɛɪɟɬɟɧɢɟ ɢ 

ɞɨɫɬɚɜɤɭ ɭɫɬɚɧɨɜɤɢ, ɚ ɬɚɤɠɟ ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɵɯ ɩɨɤɪɵɜɚɥ, ɢɫɩɨɥɶɡɭɟɦɵɯ ɞɥɹ 

ɫɨɯɪɚɧɟɧɢɹ ɬɟɩɥɨɬɵ ɜ ɩɪɨɰɟɫɫɟ ɩɪɨɝɪɟɜɚ ɝɪɭɧɬɚ. 

ȼ ɬɟɯɧɢɱɟɫɤɨɦ ɩɪɟɞɥɨɠɟɧɢɢ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɝɢɞɪɚɜɥɢɱɟɫɤɚɹ ɫɬɚɧɰɢɹ 

ɞɥɹ ɪɚɡɦɨɪɚɠɢɜɚɧɢɹ ɝɪɭɧɬɚ Wacker Neuson HSH 350. ȼɜɢɞɭ ɨɬɫɭɬɫɬɜɢɹ 

ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɜ ɛɨɥɶɲɨɣ ɞɥɢɧɟ ɝɪɟɸɳɢɯ ɲɥɚɧɝɨɜ, ɩɪɟɞɩɨɱɬɟɧɢɟ ɨɬɞɚɧɨ ɷɬɨɣ 

ɦɨɞɟɥɢ. Ɉɬɫɭɬɫɬɜɢɟ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɨɛɭɫɥɨɜɥɟɧɨ ɫɪɚɜɧɢɬɟɥɶɧɨ ɧɟɛɨɥɶɲɢɦɢ 

ɩɥɨɳɚɞɹɦɢ, ɬɪɟɛɭɸɳɢɦɢ ɨɬɨɝɪɟɜɚ. ɉɪɢ ɷɬɨɦ, ɞɚɧɧɚɹ ɭɫɬɚɧɨɜɤɚ ɬɚɤ ɠɟ ɹɜɥɹɟɬɫɹ 

ɚɜɬɨɧɨɦɧɨɣ, ɤɚɤ ɢ ɫɬɚɪɲɚɹ ɦɨɞɟɥɶ HSH 700 G. 

ȼ Ɋɨɫɫɢɣɫɤɨɣ ɮɟɞɟɪɚɰɢɢ ɨɮɢɰɢɚɥɶɧɵɦ ɞɢɥɟɪɨɦ ɨɛɨɪɭɞɨɜɚɧɢɹ Wacker 

Neuson ɹɜɥɹɟɬɫɹ ɤɨɦɩɚɧɢɹ Rotorkom, ɩɨɷɬɨɦɭ ɩɪɢɨɛɪɟɬɟɧɢɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 

ɢɦɟɧɧɨ ɭ ɷɬɨɝɨ ɩɨɫɬɚɜɳɢɤɚ. ɉɨɤɭɩɤɭ ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɵɯ ɩɨɤɪɵɜɚɥ Wacker 

Neuson ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ ɨɫɭɳɟɫɬɜɢɬɶ ɭ ɤɨɦɩɚɧɢɢ Ⱦɢɚɦ Ⱥɥɦɚɡ. Ɋɚɫɱɟɬɵ ɡɚɬɪɚɬ 

ɧɚ ɩɪɢɨɛɪɟɬɟɧɢɟ ɭɫɬɚɧɨɜɤɢ ɢ ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɵɯ ɩɨɤɪɵɜɚɥ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 

ɬɚɛɥɢɰɟ 5.4. 

 

Ɍɚɛɥɢɰɚ 5.4 – Ɂɚɬɪɚɬɵ ɧɚ ɩɪɢɨɛɪɟɬɟɧɢɟ ɭɫɬɚɧɨɜɤɢ ɢ ɬɟɩɥɨɢɡɨɥɹɰɢɢ 

Ɉɛɨɪɭɞɨɜɚɧɢɟ 
Ʉɨɥ-ɜɨ, 

ɲɬ. 

ɋɬɨɢɦɨɫɬɶ 

ɟɞɢɧɢɰɵ ɫ 

ɇȾɋ, ɪɭɛ. 

ɋɬɨɢɦɨɫɬɶ, 

ɪɭɛ. 
ɂɫɬɨɱɧɢɤ ɰɟɧ 

Ƚɢɞɪɚɜɥɢɱɟɫɤɚɹ 

ɫɬɚɧɰɢɹ Wacker 

Neuson HSH 350 

1 1800000 1800000 

http://wacker.neuson.ru/ 

katalog/pushka-progrev-

betona-hsh/hsh-350/ [40] 

Ɍɟɩɥɨɢɡɨɥɹɰɢɨɧɧɨɟ 

ɩɨɤɪɵɜɚɥɨ Wacker 

Neuson 

5 18000 90000 

https://diam-almaz.ru/dop-

tovary/rabota-s-

rastvorom/wacker-neuson-

pokryvalo-izolyacii/ [41] 

  ɂɬɨɝɨ: 1890000  

 

http://wacker.neuson.ru/%20katalog/pushka-progrev-betona-hsh/hsh-350/
http://wacker.neuson.ru/%20katalog/pushka-progrev-betona-hsh/hsh-350/
http://wacker.neuson.ru/%20katalog/pushka-progrev-betona-hsh/hsh-350/
https://diam-almaz.ru/dop-tovary/rabota-s-rastvorom/wacker-neuson-pokryvalo-izolyacii/
https://diam-almaz.ru/dop-tovary/rabota-s-rastvorom/wacker-neuson-pokryvalo-izolyacii/
https://diam-almaz.ru/dop-tovary/rabota-s-rastvorom/wacker-neuson-pokryvalo-izolyacii/
https://diam-almaz.ru/dop-tovary/rabota-s-rastvorom/wacker-neuson-pokryvalo-izolyacii/
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Ɂɚɬɪɚɬɵ ɧɚ ɩɪɢɨɛɪɟɬɟɧɢɟ ɨɞɧɨɣ ɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɫɬɚɧɰɢɢ Wacker Neuson 

HSH 350 ɢ ɩɹɬɢ ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɵɯ ɩɨɤɪɵɜɚɥ ɷɬɨɝɨ ɠɟ ɩɪɨɢɡɜɨɞɢɬɟɥɹ 

ɫɨɫɬɚɜɥɹɸɬ 1890000 ɪɭɛɥɟɣ. 

Ⱦɨɫɬɚɜɤɚ ɨɛɨɪɭɞɨɜɚɧɢɹ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫɢɥɚɦɢ «ɊɀȾ ɗɤɫɩɪɟɫɫ» ɨɬ 

Ɇɨɫɤɜɵ ɞɨ Ʉɪɚɫɧɨɹɪɫɤɚ ɢ ɨɬ Ʉɪɚɫɧɨɹɪɫɤɚ ɞɨ ɩɨɫɟɥɤɚ Ɍɚɟɠɧɵɣ Ȼɨɝɭɱɚɧɫɤɨɝɨ 

ɪɚɣɨɧɚ [42]. Ɂɚɬɪɚɬɵ ɧɚ ɞɨɫɬɚɜɤɭ ɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɫɬɚɧɰɢɢ ɢ 

ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɵɯ ɩɨɤɪɵɜɚɥ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 5.5. 

 

Ɍɚɛɥɢɰɚ 5.5 – Ɂɚɬɪɚɬɵ ɧɚ ɞɨɫɬɚɜɤɭ ɭɫɬɚɧɨɜɤɢ ɢ ɬɟɩɥɨɢɡɨɥɹɰɢɢ 

Ɉɛɨɪɭɞɨɜɚɧɢɟ ɢ 

ɤɨɥɢɱɟɫɬɜɨ 

Ɇɚɫɫɚ, 

ɤɝ 

Ɉɛɴɟɦ 

ɝɪɭɡɚ, ɦ3 

ɋɬɨɢɦɨɫɬɶ 

ɞɨɫɬɚɜɤɢ 

Ɇɨɫɤɜɚ-

Ʉɪɚɫɧɨɹɪɫɤ, 

ɪɭɛ. 

ɋɬɨɢɦɨɫɬɶ 

ɞɨɫɬɚɜɤɢ 

Ʉɪɚɫɧɨɹɪɫɤ-

Ɍɚɟɠɧɵɣ, 

ɪɭɛ. 

ɋɬɨɢɦɨɫɬɶ 

ɞɨɫɬɚɜɤɢ, ɪɭɛ. 

Ƚɢɞɪɚɜɥɢɱɟɫɤɚɹ 

ɫɬɚɧɰɢɹ Wacker Neuson 

HSH 350, 1 ɲɬ. 

1151 10,35 48675 7280 55955 

Ɍɟɩɥɨɢɡɨɥɹɰɢɨɧɧɨɟ 

ɩɨɤɪɵɜɚɥɨ Wacker 

Neuson, 5 ɲɬ. 

100 1,15 7763 1162 8925 

    ɂɬɨɝɨ: 64880 

 

Ⱦɨɫɬɚɜɤɚ ɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɫɬɚɧɰɢɢ ɢ ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɵɯ ɩɨɤɪɵɜɚɥ ɨɬ 

Ɇɨɫɤɜɵ ɞɨ ɩɨɫɟɥɤɚ Ɍɚɟɠɧɵɣ ɨɛɨɣɞɟɬɫɹ ɜ 64880 ɪɭɛɥɟɣ. 

Ɋɚɫɱɟɬ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ ɜ ɩɪɢɨɛɪɟɬɟɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧ 

ɜ ɬɚɛɥɢɰɟ 5.6. 

Ʉɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ ɜ ɩɪɢɨɛɪɟɬɟɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɧɟɨɛɯɨɞɢɦɨɝɨ ɞɥɹ 

ɜɫɤɪɵɬɢɹ ɩɨɞɡɟɦɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɩɪɨɥɨɠɟɧɧɨɝɨ ɜ ȼɆȽ, ɫɨɫɬɚɜɥɹɸɬ 3504421 

ɪɭɛɥɶ. 
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Ɍɚɛɥɢɰɚ 5.6 – Ʉɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ ɜ ɩɪɢɨɛɪɟɬɟɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ 

ɜɫɤɪɵɬɢɹ ɩɨɞɡɟɦɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɩɪɨɥɨɠɟɧɧɨɝɨ ɜ ȼɆȽ 

№ Ɉɛɨɪɭɞɨɜɚɧɢɟ 
Ʉɨɥɢɱɟ-

ɫɬɜɨ, ɲɬ. 

ɋɬɨɢɦɨɫɬɶ 

ɩɪɢɨɛɪɟɬɟɧɢɹ, 

ɪɭɛ. 

ɋɬɨɢɦɨɫɬɶ 

ɞɨɫɬɚɜɤɢ, 

ɪɭɛ. 

Ʉɚɩɢɬɚɥɶɧɵɟ 

ɡɚɬɪɚɬɵ, ɪɭɛ. 

1 Ƚɢɞɪɨɦɨɥɨɬ Delta FX-20S 1 1128000 88438 1216438 

2 
Ʉɨɜɲ-ɪɵɯɥɢɬɟɥɶ Impulse 

RB-20-900-0,73 
1 259500 73603 333103 

3 
Ƚɢɞɪɚɜɥɢɱɟɫɤɚɹ ɫɬɚɧɰɢɹ 

Wacker Neuson HSH 350 
1 1800000 55955 1855955 

4 
Ɍɟɩɥɨɢɡɨɥɹɰɢɨɧɧɨɟ 

ɩɨɤɪɵɜɚɥɨ Wacker Neuson 
5 90000 8925 98925 

    ɂɬɨɝɨ: 3504421 

 

ɇɚ ɪɢɫɭɧɤɟ 5.1 ɩɪɟɞɫɬɚɜɥɟɧɚ ɫɬɪɭɤɬɭɪɚ ɤɚɩɢɬɚɥɶɧɵɯ ɡɚɬɪɚɬ ɧɚ 

ɩɪɢɨɛɪɟɬɟɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

 

 

Ɋɢɫɭɧɨɤ 5.1 – Ʉɚɩɢɬɚɥɶɧɵɟ ɡɚɬɪɚɬɵ ɧɚ ɩɪɢɨɛɪɟɬɟɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ 

 

ɇɚɢɛɨɥɶɲɭɸ ɞɨɥɸ ɜ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɹɯ ɡɚɧɢɦɚɸɬ ɪɚɫɯɨɞɵ ɧɚ 

ɩɪɢɨɛɪɟɬɟɧɢɟ ɢ ɞɨɫɬɚɜɤɭ ɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɫɬɚɧɰɢɢ Wacker Neuson HSH 350. 
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5.2 Ɋɚɫɱɟɬ ɡɚɬɪɚɬ ɧɚ ɜɫɤɪɵɬɢɟ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɩɪɨɥɨɠɟɧɧɨɝɨ ɜ ȼɆȽ 

 

ɉɪɟɞɩɨɥɚɝɚɟɬɫɹ ɨɫɭɳɟɫɬɜɢɬɶ ɜɫɤɪɵɬɢɟ ɩɨɞɡɟɦɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ, 

ɩɪɨɥɨɠɟɧɧɨɝɨ ɜ ȼɆȽ, ɜ ɬɟɱɟɧɢɟ 36 ɱɚɫɨɜ. ɂɡ ɧɢɯ 8 ɱɚɫɨɜ – ɪɚɛɨɬɚ ɝɢɞɪɨɦɨɥɨɬɚ, 

4 ɱɚɫɚ – ɪɚɛɨɬɚ ɤɨɜɲɚ-ɪɵɯɥɢɬɟɥɹ, 24 ɱɚɫɚ – ɪɚɛɨɬɚ ɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɫɬɚɧɰɢɢ ɫ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɵɯ ɩɨɤɪɵɜɚɥ. 

Ⱦɥɹ ɤɚɠɞɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɪɚɫɫɱɢɬɚɬɶ ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ 

ɨɬɱɢɫɥɟɧɢɹ. Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ ɧɚɱɢɫɥɹɸɬɫɹ ɧɚ ɢɦɭɳɟɫɬɜɨ 

ɫɬɨɢɦɨɫɬɶɸ ɛɨɥɟɟ 40000 ɪɭɛɥɟɣ. ɇɚ ɢɦɭɳɟɫɬɜɨ ɫɬɨɢɦɨɫɬɶɸ ɦɟɧɟɟ 40000 

ɪɭɛɥɟɣ ɚɦɨɪɬɢɡɚɰɢɹ ɧɟ ɧɚɱɢɫɥɹɟɬɫɹ, ɨɧɨ ɫɩɢɫɵɜɚɟɬɫɹ ɫɪɚɡɭ ɧɚ ɡɚɬɪɚɬɵ ɛɟɡ 

ɇȾɋ. 

ɋɭɦɦɚ ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɯ ɨɬɱɢɫɥɟɧɢɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 

. .
100

г
оɫ ɚС НАɦ оɬч 

= , (5.1) 

 

ɝɞɟ оɫС  – ɩɟɪɜɨɧɚɱɚɥɶɧɚɹ ɫɬɨɢɦɨɫɬɶ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɪɭɛ.; 

 г
ɚН  – ɝɨɞɨɜɚɹ ɧɨɪɦɚ ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɯ ɨɬɱɢɫɥɟɧɢɣ, %. 

Ƚɨɞɨɜɚɹ ɧɨɪɦɚ ɚɦɨɪɬɢɡɚɰɢɢ ɨɩɪɟɞɟɥɹɟɬɫɹ, ɢɫɯɨɞɹ ɢɡ ɫɪɨɤɚ ɫɥɭɠɛɵ 

ɨɛɨɪɭɞɨɜɚɧɢɹ, ɩɨ ɮɨɪɦɭɥɟ 

 

100г
ɚН Сɪоɤ ɫɥɭжɛы
= . (5.2) 

 

ɋɪɨɤ ɫɥɭɠɛɵ ɝɢɞɪɨɦɨɥɨɬɚ ɢ ɤɨɜɲɚ-ɪɵɯɥɢɬɟɥɹ ɧɟ ɭɫɬɚɧɨɜɥɟɧ ɜ ɩɚɫɩɨɪɬɚɯ 

ɧɚ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɬɚɤ ɤɚɤ ɨɧ ɡɚɜɢɫɢɬ ɨɬ ɭɫɥɨɜɢɣ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɚ ɬɚɤɠɟ ɤɚɱɟɫɬɜɚ 

ɢ ɤɨɥɢɱɟɫɬɜɚ ɩɪɨɜɟɞɟɧɢɹ ɪɟɦɨɧɬɚ. Ⱦɥɹ ɪɚɫɱɟɬɚ ɝɨɞɨɜɨɣ ɧɨɪɦɵ ɚɦɨɪɬɢɡɚɰɢɢ 

ɩɪɢɧɹɬ ɫɪɨɤ ɫɥɭɠɛɵ ɝɢɞɪɨɦɨɥɨɬɚ – 10 ɥɟɬ, ɫɪɨɤ ɫɥɭɠɛɵ ɤɨɜɲɚ-ɪɵɯɥɢɬɟɥɹ – 

10 ɥɟɬ. ɇɚ ɨɫɧɨɜɟ ɫɜɟɞɟɧɢɣ, ɩɨɥɭɱɟɧɧɵɯ ɭ ɨɮɢɰɢɚɥɶɧɨɝɨ ɞɢɥɟɪɚ Wacker Neuson 

ɜ Ɋɨɫɫɢɢ, Rotorkom, ɫɪɨɤ ɫɥɭɠɛɵ ɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɫɬɚɧɰɢɢ ɫɨɫɬɚɜɥɹɟɬ 7 ɥɟɬ. ɉɨ 
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ɬɟɩɥɨɢɡɨɥɹɰɢɢ ɚɦɨɪɬɢɡɚɰɢɹ ɧɟ ɧɚɱɢɫɥɹɟɬɫɹ, ɚ ɫɪɚɡɭ ɫɩɢɫɵɜɚɟɬɫɹ ɧɚ ɡɚɬɪɚɬɵ ɛɟɡ 

ɇȾɋ. Ƚɨɞɨɜɚɹ ɧɨɪɦɚ ɚɦɨɪɬɢɡɚɰɢɢ ɫɨɫɬɚɜɥɹɟɬ: 

 

1

100
10 %

10
г
ɚН = = , 

 

2

100
10 %

10
г
ɚН = = , 

 

3

100
14,29 %

7
г
ɚН = = . 

 

Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ ɩɨ ɤɚɠɞɨɦɭ ɨɛɨɪɭɞɨɜɚɧɢɸ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 

ɬɚɛɥɢɰɟ 5.7. 

 

Ɍɚɛɥɢɰɚ 5.7 – Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ ɩɨ ɤɚɠɞɨɦɭ ɨɛɨɪɭɞɨɜɚɧɢɸ 

№ 
Ɉɛɨɪɭɞɨɜɚ-

ɧɢɟ 

Ʉɨɥɢ-

ɱɟ-

ɫɬɜɨ, 

ɲɬ. 

ɋɬɨɢɦɨɫɬɶ 

ɟɞɢɧɢɰɵ 

ɛɟɡ ɇȾɋ, 

ɪɭɛ. 

ɋɪɨɤ 

ɫɥɭɠ-

ɛɵ, 

ɥɟɬ 

Ƚɨɞɨɜɚɹ 

ɧɨɪɦɚ 

ɚɦɨɪɬɢɡɚ-

ɰɢɢ, % 

ɋɭɦɦɚ 

ɚɦɨɪɬɢɡɚ-

ɰɢɨɧɧɵɯ 

ɨɬɱɢɫɥɟ-

ɧɢɣ ɡɚ 

ɝɨɞ, ɪɭɛ. 

ɋɭɦɦɚ 

ɚɦɨɪɬɢɡɚ-

ɰɢɨɧɧɵɯ 

ɨɬɱɢɫɥɟɧɢɣ ɡɚ 

ɨɞɧɭ 

ɨɩɟɪɚɰɢɸ, 

ɪɭɛ. 

1 
Ƚɢɞɪɨɦɨɥɨɬ 

Delta FX-20S 
1 940000 10 10 94000 85,84 

2 

Ʉɨɜɲ-

ɪɵɯɥɢɬɟɥɶ 

Impulse RB-

20-900-0,73 

1 216250 10 10 21625 9,87 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 5.7 

№ 
Ɉɛɨɪɭɞɨɜɚ-

ɧɢɟ 

Ʉɨɥɢ-

ɱɟ-

ɫɬɜɨ, 

ɲɬ. 

ɋɬɨɢɦɨɫɬɶ 

ɟɞɢɧɢɰɵ 

ɛɟɡ ɇȾɋ, 

ɪɭɛ. 

ɋɪɨɤ 

ɫɥɭɠ-

ɛɵ, 

ɥɟɬ 

Ƚɨɞɨɜɚɹ 

ɧɨɪɦɚ 

ɚɦɨɪɬɢɡɚ-

ɰɢɢ, % 

ɋɭɦɦɚ 

ɚɦɨɪɬɢɡɚ-

ɰɢɨɧɧɵɯ 

ɨɬɱɢɫɥɟ-

ɧɢɣ ɡɚ 

ɝɨɞ, ɪɭɛ. 

ɋɭɦɦɚ 

ɚɦɨɪɬɢɡɚ-

ɰɢɨɧɧɵɯ 

ɨɬɱɢɫɥɟɧɢɣ ɡɚ 

ɨɞɧɭ 

ɨɩɟɪɚɰɢɸ, 

ɪɭɛ. 

3 

Ƚɢɞɪɚɜɥɢɱɟɫ-

ɤɚɹ ɫɬɚɧɰɢɹ 

Wacker 

Neuson HSH 

350 

1 1500000 7 14,29 214350 587,26 

4 

Ɍɟɩɥɨɢɡɨɥɹ-

ɰɢɨɧɧɨɟ 

ɩɨɤɪɵɜɚɥɨ 

Wacker 

Neuson 

5 15000 - - 75000 205,48 

      ɂɬɨɝɨ: 888,45 

 

ɋɭɦɦɚ ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɯ ɨɬɱɢɫɥɟɧɢɣ ɡɚ ɨɞɧɭ ɨɩɟɪɚɰɢɸ ɫɨɫɬɚɜɥɹɟɬ 888,45 

ɪɭɛɥɟɣ. 

ȼ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ ɜɯɨɞɹɬ ɡɚɬɪɚɬɵ ɧɚ ɞɢɡɟɥɶɧɨɟ ɬɨɩɥɢɜɨ, 

ɧɟɨɛɯɨɞɢɦɨɟ ɞɥɹ ɪɚɛɨɬɵ ɝɟɧɟɪɚɬɨɪɚ ɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɫɬɚɧɰɢɢ. Ⱦɥɹ ɩɪɨɝɪɟɜɚ 

ɝɪɭɧɬɚ ɧɟɨɛɯɨɞɢɦɨ 156 ɥɢɬɪɨɜ. ɋɬɨɢɦɨɫɬɶ ɥɢɬɪɚ ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ ɩɨ 

ɞɚɧɧɵɦ ɧɚ 19.06.2020 ɝ. ɫɨɫɬɚɜɥɹɟɬ 49 ɪɭɛɥɟɣ [43]. ɋɬɨɢɦɨɫɬɶ ɡɚɩɨɥɧɟɧɢɹ 

ɬɨɩɥɢɜɧɨɝɨ ɛɚɤɚ ɝɟɧɟɪɚɬɨɪɚ ɭɫɬɚɧɨɜɤɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

 

ɬС P n=  , (5.3) 

 

ɝɞɟ P  – ɰɟɧɚ ɥɢɬɪɚ ɬɨɩɥɢɜɚ, ɪɭɛ.; 

 n  – ɤɨɥɢɱɟɫɬɜɨ ɥɢɬɪɨɜ. 
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ɋɬɨɢɦɨɫɬɶ ɩɨɤɭɩɤɢ 156 ɥɢɬɪɨɜ ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ ɫɨɫɬɚɜɥɹɟɬ 
 

49 156 7644ɪɭɛ.ɬС =  =  

 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɪɚɫɯɨɞɵ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɡɚɩɨɥɧɟɧɢɹ ɬɨɩɥɢɜɧɨɝɨ ɛɚɤɚ 

ɝɟɧɟɪɚɬɨɪɚ ɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɫɬɚɧɰɢɢ Wacker Neuson HSH 350 ɧɚ 156 ɥɢɬɪɨɜ, 

ɫɨɫɬɚɜɥɹɸɬ 7644 ɪɭɛɥɹ. 

Ⱦɥɹ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɪɚɛɨɬ ɩɨ ɜɫɤɪɵɬɢɸ ɩɨɞɡɟɦɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ 

ɬɪɟɛɭɟɬɫɹ ɩɟɪɫɨɧɚɥ ɜ ɤɨɥɢɱɟɫɬɜɟ: 

- ɜɨɞɢɬɟɥɶ – 1 ɱɟɥɨɜɟɤ; 

- ɬɪɭɛɨɩɪɨɜɨɞɱɢɤ ɥɢɧɟɣɧɵɣ – 2 ɱɟɥɨɜɟɤɚ; 

- ɦɚɲɢɧɢɫɬ ɷɤɫɤɚɜɚɬɨɪɚ – 1 ɱɟɥɨɜɟɤ; 

- ɫɥɭɠɚɳɢɣ – 2 ɱɟɥɨɜɟɤɚ. 

ȼɪɟɦɹ ɩɪɨɜɟɞɟɧɢɹ ɨɞɧɨɣ ɨɩɟɪɚɰɢɢ ɩɨ ɜɫɤɪɵɬɢɸ ɝɪɭɧɬɚ ɩɪɢɧɹɬɨ 36 ɱɚɫɨɜ. 

Ɋɚɣɨɧɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɧɚ ɘɪɭɛɱɟɧɨ-Ɍɨɯɨɦɫɤɨɦ ɦɟɫɬɨɪɨɠɞɟɧɢɢ ɫɨɫɬɚɜɥɹɟɬ 

50 % ɨɬ ɨɤɥɚɞɚ, ɫɟɜɟɪɧɚɹ ɧɚɞɛɚɜɤɚ – 30 % ɨɬ ɨɤɥɚɞɚ. Ɋɚɫɱɟɬɵ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ 

ɪɚɛɨɬɧɢɤɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 5.8. 

 

Ɍɚɛɥɢɰɚ 5.8 – Ɏɨɧɞ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ, ɧɟɨɛɯɨɞɢɦɵɣ ɞɥɹ ɜɫɤɪɵɬɢɹ ɩɨɞɡɟɦɧɨɝɨ 

ɬɪɭɛɨɩɪɨɜɨɞɚ, ɩɪɨɥɨɠɟɧɧɨɝɨ ɜ ȼɆȽ 

Ⱦɨɥɠɧɨɫɬɶ 

Ʉɨ-

ɥɢ-

ɱɟ-

ɫɬɜɨ 

Ɍɚɪɢɮ-

ɧɚɹ ɫɬɚɜ-

ɤɚ ɡɚ ɱɚɫ 

ɪɚɛɨɬɵ, 

ɪɭɛ. 

Ɉɤɥɚɞ ɡɚ 

ɜɪɟɦɹ 

ɨɞɧɨɣ 

ɨɩɟɪɚ-

ɰɢɢ, 

ɪɭɛ. 

Ɋɚɣɨɧ-

ɧɵɣ 

ɤɨɷɮɮɢ-

ɰɢɟɧɬ 50 

% ɨɬ 

ɨɤɥɚɞɚ, 

ɪɭɛ. 

ɋɟɜɟɪɧɚɹ 

ɧɚɞɛɚɜɤɚ 

30 % ɨɬ 

ɨɤɥɚɞɚ, 

ɪɭɛ. 

Ɂɚɪɚɛɨɬ-

ɧɚɹ ɩɥɚɬɚ 

ɨɞɧɨɝɨ 

ɪɚɛɨɬɧɢɤɚ 

ɡɚ ɨɞɧɭ 

ɨɩɟɪɚɰɢɸ, 

ɪɭɛ. 

Ɏɨɧɞ 

ɡɚɪɚɛɨɬɧɨɣ 

ɩɥɚɬɵ 

ɪɚɛɨɬɧɢɤɨɜ 

ɧɚ ɨɞɧɭ 

ɨɩɟɪɚɰɢɸ, 

ɪɭɛ. 

ȼɨɞɢɬɟɥɶ 1 122 [44] 4392 2196 1318 7906 7906 

Ɍɪɭɛɨɩɪɨ-

ɜɨɞɱɢɤ 

ɥɢɧɟɣɧɵɣ 

2 146 [45] 5256 2628 1577 9461 18922 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 5.8 

Ⱦɨɥɠɧɨɫɬɶ 

Ʉɨ-

ɥɢ-

ɱɟ-

ɫɬɜɨ 

Ɍɚɪɢɮ-

ɧɚɹ ɫɬɚɜ-

ɤɚ ɡɚ ɱɚɫ 

ɪɚɛɨɬɵ, 

ɪɭɛ. 

Ɉɤɥɚɞ ɡɚ 

ɜɪɟɦɹ 

ɨɞɧɨɣ 

ɨɩɟɪɚ-

ɰɢɢ, 

ɪɭɛ. 

Ɋɚɣɨɧ-

ɧɵɣ 

ɤɨɷɮɮɢ-

ɰɢɟɧɬ 50 

% ɨɬ 

ɨɤɥɚɞɚ, 

ɪɭɛ. 

ɋɟɜɟɪɧɚɹ 

ɧɚɞɛɚɜɤɚ 

30 % ɨɬ 

ɨɤɥɚɞɚ, 

ɪɭɛ. 

Ɂɚɪɚɛɨɬ-

ɧɚɹ ɩɥɚɬɚ 

ɨɞɧɨɝɨ 

ɪɚɛɨɬɧɢɤɚ 

ɡɚ ɨɞɧɭ 

ɨɩɟɪɚɰɢɸ, 

ɪɭɛ. 

Ɏɨɧɞ 

ɡɚɪɚɛɨɬɧɨɣ 

ɩɥɚɬɵ 

ɪɚɛɨɬɧɢɤɨɜ 

ɧɚ ɨɞɧɭ 

ɨɩɟɪɚɰɢɸ, 

ɪɭɛ. 

Ɇɚɲɢɧɢɫɬ 

ɷɤɫɤɚɜɚɬɨ-

ɪɚ 

1 165 [46] 5940 2970 1782 10692 10692 

ɋɥɭɠɚɳɢɣ 2 194 6984 3492 2096 12572 25144 

ɂɬɨɝɨ 5 x x x x x 62664 

 

Ɋɚɫɱɟɬ ɬɚɪɢɮɧɨɣ ɫɬɚɜɤɢ ɜɨɞɢɬɟɥɹ ɡɚ ɱɚɫ: (62638-626380,3)/(30  

12)=122 ɪɭɛɥɹ. Ɋɚɫɱɟɬ ɬɚɪɢɮɧɨɣ ɱɚɫɨɜɨɣ ɫɬɚɜɤɢ ɬɪɭɛɨɩɪɨɜɨɞɱɢɤɚ ɥɢɧɟɣɧɨɝɨ: 

(75000-750000,3)/(3012)=146 ɪɭɛɥɟɣ. Ɋɚɫɱɟɬ ɬɚɪɢɮɧɨɣ ɱɚɫɨɜɨɣ ɫɬɚɜɤɢ 

ɦɚɲɢɧɢɫɬɚ ɷɤɫɤɚɜɚɬɨɪɚ: (84601-846010,3)/(3012)=165 ɪɭɛɥɟɣ. ȼ ɤɚɱɟɫɬɜɟ 

ɬɚɪɢɮɧɨɣ ɱɚɫɨɜɨɣ ɫɬɚɜɤɢ ɫɥɭɠɚɳɟɝɨ ɩɪɢɧɹɬɨ ɡɧɚɱɟɧɢɟ ɫ ɩɪɟɞɩɪɢɹɬɢɹ – 194 

ɪɭɛɥɹ. 

ɋɬɪɚɯɨɜɵɟ ɜɡɧɨɫɵ ɫɨɫɬɚɜɥɹɸɬ 30 % ɨɬ ɮɨɧɞɚ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ. ȼɡɧɨɫɵ 

ɧɚ ɫɬɪɚɯɨɜɚɧɢɟ ɨɬ ɧɟɫɱɚɫɬɧɵɯ ɫɥɭɱɚɟɜ ɢ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ ɡɚɛɨɥɟɜɚɧɢɣ – 

0,4 % ɨɬ ɮɨɧɞɚ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ. Ɂɚɬɪɚɬɵ ɧɚ ɜɡɧɨɫɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 

5.9. 

 

Ɍɚɛɥɢɰɚ 5.9 – ɋɬɪɚɯɨɜɵɟ ɜɡɧɨɫɵ ɢ ɜɡɧɨɫɵ ɧɚ ɫɬɪɚɯɨɜɚɧɢɟ ɨɬ ɧɟɫɱɚɫɬɧɵɯ 

ɫɥɭɱɚɟɜ ɢ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ ɡɚɛɨɥɟɜɚɧɢɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɡɚɬɪɚɬ ɋɭɦɦɚ ɡɚɬɪɚɬ, ɪɭɛ. 

ɋɬɪɚɯɨɜɵɟ ɜɡɧɨɫɵ 18799,2 

ȼɡɧɨɫɵ ɧɚ ɫɬɪɚɯɨɜɚɧɢɟ ɨɬ ɧɟɫɱɚɫɬɧɵɯ 

ɫɥɭɱɚɟɜ ɢ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ ɡɚɛɨɥɟɜɚɧɢɣ 
250,58 

ɂɬɨɝɨ: 19049,78 
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ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ ɫɨɫɬɨɹɬ ɢɡ ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɯ ɨɬɱɢɫɥɟɧɢɣ, 

ɡɚɬɪɚɬ ɧɚ ɬɨɩɥɢɜɨ, ɮɨɧɞɚ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ, ɫɬɪɚɯɨɜɵɯ ɜɡɧɨɫɨɜ, ɜɡɧɨɫɨɜ ɧɚ 

ɫɬɪɚɯɨɜɚɧɢɟ ɨɬ ɧɟɫɱɚɫɬɧɵɯ ɫɥɭɱɚɟɜ ɢ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ ɡɚɛɨɥɟɜɚɧɢɣ. Ɋɚɫɱɟɬɵ 

ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɡɚɬɪɚɬ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 5.10. 

 

Ɍɚɛɥɢɰɚ 5.10 – ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ ɧɚ ɜɫɤɪɵɬɢɟ ɩɨɞɡɟɦɧɨɝɨ 

ɬɪɭɛɨɩɪɨɜɨɞɚ, ɩɪɨɥɨɠɟɧɧɨɝɨ ɜ ȼɆȽ 

№ ɇɚɢɦɟɧɨɜɚɧɢɟ ɡɚɬɪɚɬ ɋɭɦɦɚ ɡɚɬɪɚɬ, ɪɭɛ. 

1 Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ 888,45 

2 Ɂɚɬɪɚɬɵ ɧɚ ɬɨɩɥɢɜɨ 7644 

3 Ɏɨɧɞ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ 62664 

4 ɋɬɪɚɯɨɜɵɟ ɜɡɧɨɫɵ 18799,2 

5 
ȼɡɧɨɫɵ ɧɚ ɫɬɪɚɯɨɜɚɧɢɟ ɨɬ ɧɟɫɱɚɫɬɧɵɯ 

ɫɥɭɱɚɟɜ ɢ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ ɡɚɛɨɥɟɜɚɧɢɣ 
250,58 

 ɂɬɨɝɨ: 90226,23 

 

ɋɭɦɦɚ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɡɚɬɪɚɬ ɫɨɫɬɚɜɥɹɟɬ 90226,23 ɪɭɛɥɹ. ɇɚ ɪɢɫɭɧɤɟ 

5.2 ɩɪɟɞɫɬɚɜɥɟɧɚ ɫɬɪɭɤɬɭɪɚ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɡɚɬɪɚɬ ɧɚ ɩɪɨɜɟɞɟɧɢɟ ɪɚɛɨɬ. 

 

 

 

Ɋɢɫɭɧɨɤ 5.2 – ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ ɧɚ ɩɪɨɜɟɞɟɧɢɟ ɪɚɛɨɬ 

 

ɉɨ ɚɧɚɥɢɡɭ ɨɛɳɢɯ ɡɚɬɪɚɬ ɧɚ ɜɫɤɪɵɬɢɟ ɩɨɞɡɟɦɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ, 

ɩɪɨɥɨɠɟɧɧɨɝɨ ɜ ȼɆȽ, ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɜɥɨɠɟɧɢɟ ɞɟɧɟɠɧɵɯ ɫɪɟɞɫɬɜ 
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ɨɩɪɚɜɞɚɧɨ ɡɚ ɫɱɟɬ ɬɨɝɨ, ɱɬɨ ɜ ɧɵɧɟɲɧɢɣ ɦɨɦɟɧɬ ɨɬɫɭɬɫɬɜɭɟɬ ɪɟɲɟɧɢɟ ɩɪɨɛɥɟɦɵ 

ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɞɨɫɬɭɩɚ ɤ ɬɪɭɛɨɩɪɨɜɨɞɭ. Ɍɟɯɧɢɱɟɫɤɨɟ ɩɪɟɞɥɨɠɟɧɢɟ 

ɷɤɨɧɨɦɢɱɟɫɤɢ ɰɟɥɟɫɨɨɛɪɚɡɧɨ, ɬɚɤ ɤɚɤ ɩɪɢɦɟɧɢɦɨ ɞɥɹ ɪɟɲɟɧɢɹ ɦɧɨɠɟɫɬɜɚ ɡɚɞɚɱ 

ɫ ɬɚɤɨɣ ɩɪɨɛɥɟɦɨɣ. 
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ɁȺɄɅɘЧȿɇɂȿ 

 

ȼ ɫɜɹɡɢ ɫ ɩɨɫɬɚɜɥɟɧɧɵɦɢ ɡɚɞɚɱɚɦɢ, ɜ ɯɨɞɟ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ 

ɪɚɛɨɬɵ ɛɵɥɢ ɪɚɫɫɦɨɬɪɟɧɵ ɪɚɡɥɢɱɧɵɟ ɫɩɨɫɨɛɵ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɝɪɭɧɬ, 

ɜɨɡɦɨɠɧɵɟ ɤ ɩɪɢɦɟɧɟɧɢɸ ɜ ɬɟɯ ɭɫɥɨɜɢɹɯ, ɤɨɝɞɚ, ɜɜɢɞɭ ɛɨɥɶɲɨɝɨ ɫɨɞɟɪɠɚɧɢɹ 

ɝɚɡɚ ɜ ɧɟɮɬɟɝɚɡɨɜɨɞɹɧɨɣ ɫɦɟɫɢ, ɩɪɨɢɫɯɨɞɢɬ ɩɟɪɟɦɟɪɡɚɧɢɟ ɩɨɞɡɟɦɧɨɝɨ 

ɬɪɭɛɨɩɪɨɜɨɞɚ ɢ ɝɪɭɧɬɚ, ɤɨɬɨɪɵɣ ɟɝɨ ɨɤɪɭɠɚɟɬ. 

ɋɪɚɜɧɟɧɢɟ ɬɟɯɧɢɱɟɫɤɢɯ ɨɫɨɛɟɧɧɨɫɬɟɣ ɦɟɬɨɞɨɜ ɩɨɡɜɨɥɢɥɨ ɜɵɹɜɢɬɶ 

ɩɪɟɢɦɭɳɟɫɬɜɚ ɢ ɧɟɞɨɫɬɚɬɤɢ ɢɡɭɱɚɟɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɜ ɫɜɹɡɢ ɫ ɱɟɦ ɛɵɥɨ 

ɫɮɨɪɦɢɪɨɜɚɧɨ ɬɟɯɧɢɱɟɫɤɨɟ ɩɪɟɞɥɨɠɟɧɢɟ ɩɨ ɪɟɲɟɧɢɸ ɩɪɨɛɥɟɦɵ ɨɛɟɫɩɟɱɟɧɢɹ 

ɞɨɫɬɭɩɚ ɤ ɬɪɭɛɨɩɪɨɜɨɞɭ. 

Ɍɟɯɧɢɱɟɫɤɨɟ ɩɪɟɞɥɨɠɟɧɢɟ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɦ ɩɪɢɦɟɧɟɧɢɢ 

ɦɟɯɚɧɢɱɟɫɤɨɝɨ ɫɩɨɫɨɛɚ, ɡɚɤɥɸɱɚɸɳɟɝɨɫɹ ɜ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɝɢɞɪɨɦɨɥɨɬɚ ɢ 

ɤɨɜɲɚ-ɪɵɯɥɢɬɟɥɹ, ɚ ɬɚɤɠɟ ɬɟɪɦɢɱɟɫɤɨɝɨ ɫɩɨɫɨɛɚ, ɫɨɫɬɨɹɳɟɝɨ ɜ ɩɪɢɦɟɧɟɧɢɢ 

ɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɫɬɚɧɰɢɢ ɪɚɡɦɨɪɚɠɢɜɚɧɢɹ ɝɪɭɧɬɚ. ȼ ɭɫɥɨɜɢɹɯ ɧɟɨɛɯɨɞɢɦɨɫɬɢ 

ɫɨɯɪɚɧɟɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɞɚɧɧɨɟ ɪɟɲɟɧɢɟ ɹɜɥɹɟɬɫɹ ɧɚɢɛɨɥɟɟ 

ɩɨɞɯɨɞɹɳɢɦ. 

ɉɪɢɦɟɧɟɧɢɟ ɬɟɯɧɢɱɟɫɤɨɝɨ ɩɪɟɞɥɨɠɟɧɢɹ ɷɤɨɧɨɦɢɱɟɫɤɢ ɨɛɨɫɧɨɜɚɧɨ, ɬɚɤ 

ɤɚɤ ɜ ɧɵɧɟɲɧɢɣ ɦɨɦɟɧɬ ɨɬɫɭɬɫɬɜɭɸɬ ɢɧɵɟ ɜɚɪɢɚɧɬɵ ɪɟɲɟɧɢɹ ɫɥɨɠɢɜɲɟɣɫɹ 

ɩɪɨɛɥɟɦɵ, ɚ ɜɵɛɪɚɧɧɵɣ ɫɩɨɫɨɛ ɨɛɟɫɩɟɱɢɜɚɟɬ ɦɚɤɫɢɦɚɥɶɧɭɸ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 

ɩɪɢ ɫɪɚɜɧɢɬɟɥɶɧɨ ɧɟɜɵɫɨɤɢɯ ɡɚɬɪɚɬɚɯ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜɵɛɪɚɧɧɚɹ ɤɨɦɛɢɧɚɰɢɹ 

ɦɟɯɚɧɢɱɟɫɤɨɝɨ ɢ ɬɟɪɦɢɱɟɫɤɨɝɨ ɫɩɨɫɨɛɨɜ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɝɪɭɧɬ ɹɜɥɹɟɬɫɹ 

ɬɟɯɧɢɱɟɫɤɢ ɢ ɷɤɨɧɨɦɢɱɟɫɤɢ ɧɚɢɛɨɥɟɟ ɰɟɥɟɫɨɨɛɪɚɡɧɵɦ ɪɟɲɟɧɢɟɦ ɩɪɨɛɥɟɦɵ 

ɜɫɤɪɵɬɢɹ ɬɪɭɛɨɩɪɨɜɨɞɚ. 
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ɋɉɂɋɈɄ ɋɈɄɊȺЩȿɇɂɃ 

 

ȼɆȽ – ɜɟɱɧɨɦɟɪɡɥɵɣ ɝɪɭɧɬ 

ɋɈȾ – ɫɪɟɞɫɬɜɨ ɨɱɢɫɬɤɢ ɢ ɞɢɚɝɧɨɫɬɢɤɢ 

ɄɉȾ – ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɥɟɡɧɨɝɨ ɞɟɣɫɬɜɢɹ 

ȻȼɊ – ɛɭɪɨɜɡɪɵɜɧɵɟ ɪɚɛɨɬɵ 

Ɍɗɇ – ɬɪɭɛɱɚɬɵɣ ɷɥɟɤɬɪɨɧɚɝɪɟɜɚɬɟɥɶ 

ɉȾɄ – ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɢɬɭɥɶɧɨɝɨ ɥɢɫɬɚ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɵ ɩɨ ɬɟɦɟ: «ȼɫɤɪɵɬɢɟ 

ɬɪɭɛɨɩɪɨɜɨɞɨɜ, ɩɪɨɥɨɠɟɧɧɵɯ ɜ ɜɟɱɧɨɦɟɪɡɥɵɯ ɝɪɭɧɬɚɯ» 

 

Ʉɨɧɫɭɥɶɬɚɧɬɵ ɩɨ 

ɪɚɡɞɟɥɚɦ: 

 

ɗɤɨɧɨɦɢɱɟɫɤɚɹ ɱɚɫɬɶ ɂ.ȼ. ɒɚɞɪɢɧɚ 
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ɊЕФЕɊȺɌ 

 

ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɩɨ ɬɟɦɟ «ȼɫɤɪɵɬɢɟ ɬɪɭɛɨɩɪɨɜɨɞɨɜ, 

ɩɪɨɥɨɠɟɧɧɵɯ ɜ ɜɟɱɧɨɦɟɪɡɥɵɯ ɝɪɭɧɬɚɯ» ɫɨɞɟɪɠɢɬ 72 ɫɬɪɚɧɢɰɵ ɬɟɤɫɬɨɜɨɝɨ 

ɞɨɤɭɦɟɧɬɚ, 46 ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ, 6 ɥɢɫɬɨɜ ɝɪɚɮɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ. 

ɆɇɈȽɈɅȿɌɇəə ɆȿɊɁɅɈɌȺ, ɆȿɋɌɈɊɈɀȾȿɇɂȿ, ȽɊɍɇɌ, 

ɌɊɍȻɈɉɊɈȼɈȾ, ȼɋɄɊɕɌɂȿ, ɈȻȿɋɉȿɑȿɇɂȿ ȾɈɋɌɍɉȺ, ɆȿɌɈȾ, 

ɇȺȼȿɋɇɈȿ ɈȻɈɊɍȾɈȼȺɇɂȿ, ɍɋɌȺɇɈȼɄȺ, ɌȿɏɇɈɅɈȽɂə, ɆȺɒɂɇȺ. 

Ɉɛɴɟɤɬ ȼɄɊ: ɧɟɮɬɟɝɚɡɨɫɛɨɪɧɵɣ ɬɪɭɛɨɩɪɨɜɨɞ ɤɭɫɬɨɜɨɣ ɩɥɨɳɚɞɤɢ 

ɘɪɭɛɱɟɧɨ-Ɍɨɯɨɦɫɤɨɝɨ ɦɟɫɬɨɪɨɠɞɟɧɢɹ. 

ɐɟɥɶ ɪɚɛɨɬɵ: ɨɩɪɟɞɟɥɢɬɶ ɬɟɯɧɢɱɟɫɤɢ ɢ ɷɤɨɧɨɦɢɱɟɫɤɢ ɧɚɢɛɨɥɟɟ 

ɰɟɥɟɫɨɨɛɪɚɡɧɵɣ ɫɩɨɫɨɛ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɝɪɭɧɬ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɞɨɫɬɭɩɚ ɤ 

ɭɱɚɫɬɤɭ ɬɪɭɛɨɩɪɨɜɨɞɚ. 

ȼ ɧɚɫɬɨɹɳɟɣ ɪɚɛɨɬɟ ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɧɵ ɦɟɯɚɧɢɱɟɫɤɢɟ, ɬɟɪɦɢɱɟɫɤɢɟ ɢ 

ɧɟɦɟɯɚɧɢɱɟɫɤɢɣ ɧɟɪɚɡɪɭɲɚɸɳɢɣ ɫɩɨɫɨɛɵ ɜɫɤɪɵɬɢɹ ɬɪɭɛɨɩɪɨɜɨɞɚ; ɩɪɨɜɟɞɟɧɨ 

ɫɪɚɜɧɟɧɢɟ ɢɯ ɬɟɯɧɢɱɟɫɤɢɯ ɨɫɨɛɟɧɧɨɫɬɟɣ; ɫɮɨɪɦɢɪɨɜɚɧɨ ɬɟɯɧɢɱɟɫɤɨɟ ɪɟɲɟɧɢɟ. 

ȼ ɪɚɡɞɟɥɟ «ɛɟɡɨɩɚɫɧɨɫɬɶ ɢ ɷɤɨɥɨɝɢɱɧɨɫɬɶ» ɩɪɨɜɟɞɟɧ ɚɧɚɥɢɡ ɨɩɚɫɧɵɯ ɢ 

ɜɪɟɞɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɚɤɬɨɪɨɜ, ɩɪɟɞɥɨɠɟɧɵ ɢɧɠɟɧɟɪɧɵɟ ɢ 

ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɟ ɪɟɲɟɧɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɨɜɟɞɟɧɢɹ ɡɟɦɥɹɧɵɯ 

ɪɚɛɨɬ, ɩɪɢɜɟɞɟɧɵ ɦɟɪɵ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɩɨɠɚɪɧɨɣ ɢ ɜɡɪɵɜɨɩɨɠɚɪɧɨɣ 

ɛɟɡɨɩɚɫɧɨɫɬɢ, ɢ ɦɟɪɵ ɩɨ ɩɪɟɞɭɩɪɟɠɞɟɧɢɸ ɚɜɚɪɢɣ ɢ ɩɪɟɞɨɬɜɪɚɳɟɧɢɸ ɢɯ 

ɩɨɫɥɟɞɫɬɜɢɣ. 

ȼ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɱɚɫɬɢ ɩɪɨɜɟɞɟɧ ɪɚɫɱɟɬ ɤɚɩɢɬɚɥɶɧɵɯ ɡɚɬɪɚɬ ɧɚ 

ɩɪɢɨɛɪɟɬɟɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɪɚɫɱɟɬ ɡɚɬɪɚɬ ɧɚ ɟɝɨ ɷɤɫɩɥɭɚɬɚɰɢɸ ɜ ɬɟɱɟɧɢɟ 

ɨɞɧɨɣ ɨɩɟɪɚɰɢɢ. 


