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ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɩɨ ɬɟɦɟ «Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɪɚɫɱɟɬ 

ɭɫɬɚɧɨɜɤɢ ɩɨɞɝɨɬɨɜɤɢ ɧɟɮɬɢ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɦ ɭɱɚɫɬɤɟ Ɂɚɩɚɞɧɨ-ɂɪɤɢɧɫɤɨɝɨ 

ɦɟɫɬɨɪɨɠɞɟɧɢɹ» ɫɨɞɟɪɠɢɬ 89 ɫɬɪɚɧɢɰ ɬɟɤɫɬɨɜɨɝɨ ɞɨɤɭɦɟɧɬɚ, 13 ɪɢɫɭɧɤɨɜ, 25 

ɬɚɛɥɢɰ, 24 ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɚ, 5 ɥɢɫɬɨɜ ɝɪɚɮɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ. 

ɇȿɎɌȿɋȻɈɊɇɕȿ ɌɊɍȻɈɉɊɈȼɈȾɕ, ɍɋɌȺɇɈȼɄȺ ɉɈȾȽɈɌɈȼɄɂ 

ɇȿɎɌɂ, ɌɊȿɏɎȺɁɇɕɃ ɋȿɉȺɊȺɌɈɊ, ɗɆɍɅɖɋɂə, ɈɌɋɌɈɃɇɂɄ. 

Ɉɛɴɟɤɬ ȼɄɊ: Ɂɚɩɚɞɧɨ-ɂɪɤɢɧɫɤɨɟ ɦɟɫɬɨɪɨɠɞɟɧɢɟ 

ɐɟɥɶ ȼɄɊ: ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɧɟɮɬɟɫɛɨɪɧɨɣ ɫɟɬɢ ɢ ɭɫɬɚɧɨɜɤɢ 

ɩɨɞɝɨɬɨɜɤɢ ɧɟɮɬɢ ɧɚ Ɂɚɩɚɞɧɨ-ɂɪɤɢɧɫɤɨɦ ɦɟɫɬɨɪɨɠɞɟɧɢɢ. 

Ɂɚɞɚɱɢ ȼɄɊ: 

1. ɂɡɭɱɢɬɶ ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ ɪɚɣɨɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ. 

2. Ɋɚɫɫɦɨɬɪɟɬɶ ɩɪɢɧɰɢɩɢɚɥɶɧɭɸ ɫɯɟɦɭ ɍɉɇ ɢ ɟɟ ɨɛɨɪɭɞɨɜɚɧɢɟ. 

3. Ɋɚɫɫɱɢɬɚɬɶ ɧɟɮɬɟɫɛɨɪɧɭɸ ɫɟɬɶ ɢ ɨɫɧɨɜɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɍɉɇ.  

4. ɋɨɫɬɚɜɢɬɶ ɬɟɯɧɨɥɨɝɢɱɟɫɤɭɸ ɫɯɟɦɭ. 
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ȼȼȿȾȿɇɂȿ 

 

ɇɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɤɚɠɞɚɹ ɦɢɪɨɜɚɹ ɧɟɮɬɹɧɚɹ ɤɨɦɩɚɧɢɹ ɫɬɪɟɦɢɬɫɹ 

ɭɜɟɥɢɱɢɬɶ ɫɜɨɢ ɚɤɬɢɜɵ ɩɨ ɡɚɩɚɫɚɦ ɩɪɢɪɨɞɧɵɯ ɪɟɫɭɪɫɨɜ. ɋ ɤɚɠɞɵɦ ɝɨɞɨɦ 

ɨɬɤɪɵɜɚɸɬɫɹ ɧɨɜɵɟ ɦɟɫɬɨɪɨɠɞɟɧɢɹ, ɱɬɨ ɩɨɛɭɠɞɚɟɬ ɤɨɦɩɚɧɢɢ ɫɨɡɞɚɜɚɬɶ ɧɨɜɵɟ 

ɩɪɨɟɤɬɵ, ɨɫɧɨɜɵɜɚɹɫɶ ɧɚ ɢɯ ɪɟɫɭɪɫɧɨɣ ɛɚɡɟ.  

Ɉɞɧɢɦ ɢɡ ɬɚɤɢɯ ɩɪɨɟɤɬɨɜ ɹɜɥɹɟɬɫɹ «ȼɨɫɬɨɤ Ɉɣɥ», ɚ ɜ ɱɚɫɬɧɨɫɬɢ ɟɝɨ 

ɮɥɚɝɦɚɧ – ɷɬɨ Ɂɚɩɚɞɧɨ-ɂɪɤɢɧɫɤɨɟ ɦɟɫɬɨɪɨɠɞɟɧɢɟ. Ʉɚɤ ɢ ɥɸɛɨɣ ɞɪɭɝɨɣ ɩɪɨɟɤɬ 

«ȼɨɫɬɨɤ Ɉɣɥ» ɧɟɫɟɬ ɜ ɫɟɛɟ ɷɤɨɧɨɦɢɱɟɫɤɭɸ ɜɵɝɨɞɭ, ɱɬɨ ɧɟɡɚɦɟɞɥɢɬɟɥɶɧɨ 

ɫɩɪɨɜɨɰɢɪɭɟɬ ɫɩɪɨɫ ɧɚ ɭɜɟɥɢɱɟɧɢɟ ɨɛɴɟɦɚ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢɡɞɟɥɢɣ ɢɡ 

ɭɝɥɟɜɨɞɨɪɨɞɨɜ. ɇɨ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɷɬɨɣ ɩɪɨɞɭɤɰɢɢ ɧɟɨɛɯɨɞɢɦɨ ɨɛɟɫɩɟɱɢɬɶ 

ɬɪɚɧɫɩɨɪɬ ɧɟɮɬɢ ɨɬ ɦɟɫɬɚ ɞɨɛɵɱɢ ɞɨ ɟɟ ɩɟɪɟɪɚɛɨɬɤɢ. 

ɂɡɜɥɟɱɟɧɧɚɹ ɢɡ ɫɤɜɚɠɢɧɵ ɧɟɮɬɶ ɫɨɞɟɪɠɢɬ ɜ ɫɟɛɟ ɪɚɫɬɜɨɪɟɧɧɵɣ ɝɚɡ ɢ ɜɨɞɭ, 

ɚ ɬɚɤɠɟ ɪɚɡɥɢɱɧɵɟ ɩɪɢɦɟɫɢ. ɋ ɬɟɱɟɧɢɟɦ ɫɪɨɤɚ ɜɪɟɦɟɧɢ ɞɨɛɵɱɢ ɧɟɮɬɢ ɧɚ 

ɦɟɫɬɨɪɨɠɞɟɧɢɟ ɟɟ ɨɛɜɨɞɧɟɧɧɨɫɬɶ ɭɜɟɥɢɱɢɜɚɟɬɫɹ. ɉɟɪɟɞ ɩɨɞɚɱɟɣ ɧɟɮɬɢ ɞɨ 

ɧɟɮɬɟɩɟɪɟɪɚɛɚɬɵɜɚɸɳɟɝɨ ɡɚɜɨɞɚ (ɞɚɥɟɟ – ɇɉɁ) ɟɣ ɧɭɠɧɨ ɩɪɨɣɬɢ ɫɬɚɞɢɢ: 

ɨɛɟɡɜɨɠɢɜɚɧɢɹ, ɨɛɟɫɫɨɥɢɜɚɧɢɹ ɢ ɞɟɝɚɡɚɰɢɢ, ɱɬɨɛɵ ɧɟɮɬɶ ɩɪɢɧɹɥɚ ɬɨɜɚɪɧɭɸ 

ɤɨɧɞɢɰɢɸ.  

ɐɟɥɶɸ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɧɟɮɬɟɫɛɨɪɧɨɣ ɫɟɬɢ ɢ 

ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɭɫɬɚɧɨɜɤɢ ɩɨɞɝɨɬɨɜɤɢ ɧɟɮɬɢ ɧɚ Ɂɚɩɚɞɧɨ-ɂɪɤɢɧɫɤɨɦ 

ɦɟɫɬɨɪɨɠɞɟɧɢɢ. 

Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ ɩɨɫɬɚɜɥɟɧɧɨɣ ɰɟɥɢ ɛɵɥɢ ɩɨɫɬɚɜɥɟɧɵ ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ: 

− ɢɡɭɱɢɬɶ ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ ɪɚɣɨɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ; 

− ɪɚɫɫɦɨɬɪɟɬɶ ɩɪɢɧɰɢɩɢɚɥɶɧɭɸ ɫɯɟɦɭ ɍɉɇ ɢ ɫɨɫɬɚɜ ɨɫɧɨɜɧɨɝɨ 

ɨɛɨɪɭɞɨɜɚɧɢɹ; 

− ɩɪɨɢɡɜɟɫɬɢ ɝɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɧɟɮɬɟɫɛɨɪɧɵɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɢ 

ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ; 

− ɫɨɫɬɚɜɢɬɶ ɬɟɯɧɨɥɨɝɢɱɟɫɤɭɸ ɫɯɟɦɭ. 
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ɈɋɇɈȼɇȺə ЧȺɋɌɖ 

1 Ɉɛɳɢɟ ɫɜɟɞɟɧɢɹ ɨ ɦɟɫɬɨɪɨɠɞɟɧɢɢ 

 

Ɂɚɩɚɞɧɨ-ɂɪɤɢɧɫɤɨɟ ɦɟɫɬɨɪɨɠɞɟɧɢɟ – ɷɬɨ ɥɢɰɟɧɡɢɪɨɜɚɧɧɵɣ ɭɱɚɫɬɨɤ 

ɧɟɮɬɟɝɚɡɨɤɨɧɞɟɫɚɬɧɵɯ ɡɚɥɟɠɟɣ, ɤɨɬɨɪɵɣ ɧɚɯɨɞɢɬɫɹ ɧɚ ɩɨɥɭɨɫɬɪɨɜɟ Ɍɚɣɦɵɪ 

Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ. Ɂɚɥɟɠɶ ɪɚɫɩɨɥɨɠɟɧɚ ɜ 140 ɤɢɥɨɦɟɬɪɚɯ ɤ ɫɟɜɟɪɨ-ɡɚɩɚɞɭ ɨɬ 

ɝɨɪɨɞɚ Ⱦɭɞɢɧɤɚ.  

Ʉɚɪɬɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɦɟɫɬɨɪɨɠɞɟɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɚ ɪɢɫɭɧɤɟ 1. 

 

 

Ɋɢɫɭɧɨɤ 1 – Ʉɚɪɬɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɦɟɫɬɨɪɨɠɞɟɧɢɹ 

 

ȼ ɪɚɣɨɧɟ ɦɟɫɬɨɪɨɠɞɟɧɢɹ ɨɬɫɭɬɫɬɜɭɟɬ ɞɨɪɨɠɧɨɟ ɫɨɨɛɳɟɧɢɟ. Ȼɥɢɠɚɣɲɢɣ 

ɤɪɭɩɧɵɣ ɚɷɪɨɩɨɪɬ, ɫɩɨɫɨɛɧɵɣ ɩɪɢɧɢɦɚɬɶ ɬɹɠɟɥɵɟ ɫɚɦɨɥɟɬɵ ɧɚɯɨɞɢɬɫɹ ɜ ɝɨɪɨɞɟ 

ɂɝɚɪɤɚ, ɚ ɛɥɢɠɚɣɲɢɣ ɪɟɱɧɨɣ ɩɨɪɬ ɜ ɝɨɪɨɞɟ Ⱦɭɞɢɧɤɚ. 

ȼɫɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɢ ɦɚɬɟɪɢɚɥɵ ɞɥɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɛɭɞɭɬ ɞɨɫɬɚɜɥɹɬɶɫɹ 

ɜɨɞɧɵɦ ɬɪɚɧɫɩɨɪɬɨɦ ɜ ɩɟɪɢɨɞ ɧɚɜɢɝɚɰɢɢ ɞɨ Ⱦɭɞɢɧɤɢ. ȼ ɩɟɪɢɨɞ ɡɚɤɪɵɬɨɣ 

ɧɚɜɢɝɚɰɢɢ ɩɨɫɬɚɜɤɢ ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɦɨɝɭɬ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɫ 

ɩɟɪɟɜɚɥɨɱɧɨɣ ɛɚɡɵ ɉɪɢɥɭɤɢ ɩɨ ɡɢɦɧɢɦ ɚɜɬɨɞɨɪɨɝɚɦ.  
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Ɍɚɤ ɠɟ ɜ ɪɚɣɨɧɟ ɦɟɫɬɨɪɨɠɞɟɧɢɹ ɨɬɫɭɬɫɬɜɭɟɬ ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɟ ɫɨɨɛɳɟɧɢɟ, 

ɫɧɚɛɠɟɧɢɟ ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɦ ɬɪɚɧɫɩɨɪɬɨɦ ɜɨɡɦɨɠɧɨ, ɥɢɛɨ ɞɨ ɝ. Ʉɪɚɫɧɨɹɪɫɤɚ, 

ɥɢɛɨ ɱɟɪɟɡ ɠɟɥɟɡɧɨɞɨɪɨɠɧɭɸ ɫɟɬɶ Ɂɚɩɚɞɧɨɣ ɋɢɛɢɪɢ ɞɨ ɫɬ. ɉɭɪɩɟ ɢ ɞɚɥɟɟ 

ɡɢɦɧɢɦɢ ɚɜɬɨɞɨɪɨɝɚɦɢ. 

Ɂɚɩɚɞɧɨ-ɂɪɤɢɧɫɤɨɟ ɦɟɫɬɨɪɨɠɞɟɧɢɟ ɪɚɫɩɨɥɨɠɟɧɨ ɜ ɡɨɧɟ ɦɧɨɝɨɥɟɬɧɢɯ 

ɦɟɪɡɥɵɯ ɩɨɪɨɞ. 

Ɋɟɥɶɟɮ ɭɱɚɫɬɤɚ ɪɚɜɧɢɧɧɵɣ. Ɇɟɫɬɧɨɫɬɶ ɩɪɟɞɫɬɚɜɥɟɧɚ ɩɥɨɫɤɨɣ 

ɡɚɛɨɥɨɱɟɧɧɨɣ ɪɚɜɧɢɧɨɣ ɫ ɯɨɥɦɢɫɬɵɦɢ ɭɱɚɫɬɤɚɦɢ ɛɭɝɪɨɜ ɩɭɱɟɧɢɹ. Ɇɟɫɬɧɨɫɬɶ 

ɡɚɧɹɬɚ ɥɟɫɨɦ (ɤɟɞɪ, ɥɢɫɬɜɟɧɧɢɰɚ, ɛɟɪɟɡɚ) ɢ ɦɨɯɨɜɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɶɸ. Ɋɭɫɥɚ ɪɟɤ 

ɢ ɪɭɱɶɟɜ ɢɡɜɢɥɢɫɬɵ, ɜ ɧɟɤɨɬɨɪɵɯ ɦɟɫɬɚɯ ɧɟ ɨɩɪɟɞɟɥɹɸɬɫɹ, ɬɚɤ ɤɚɤ ɩɪɨɯɨɞɹɬ ɩɨ 

ɛɨɥɨɬɚɦ. 

Ʉɥɢɦɚɬ ɪɟɡɤɨ ɤɨɧɬɢɧɟɧɬɚɥɶɧɵɣ. ɍɱɚɫɬɨɤ ɧɚɯɨɞɢɬɫɹ ɜ ɚɪɤɬɢɱɟɫɤɨɦ 

ɤɥɢɦɚɬɢɱɟɫɤɨɦ ɩɨɹɫɟ, ɱɬɨ ɨɛɭɫɥɚɜɥɢɜɚɟɬ ɱɚɫɬɨɟ ɜɬɨɪɠɟɧɢɟ ɯɨɥɨɞɧɵɯ 

ɚɪɤɬɢɱɟɫɤɢɯ ɦɚɫɫ ɜɨɡɞɭɯɚ ɫɨ ɫɬɨɪɨɧɵ ɋɟɜɟɪɧɨɝɨ Ʌɟɞɨɜɢɬɨɝɨ ɨɤɟɚɧɚ ɢ ɨɬɥɢɱɚɟɬɫɹ 

ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɣ ɡɢɦɨɣ ɢ ɭɦɟɪɟɧɧɨ ɬɟɩɥɵɦ ɥɟɬɨɦ, ɛɨɥɶɲɢɦɢ ɝɨɞɨɜɵɦɢ ɢ 

ɫɭɬɨɱɧɵɦɢ ɩɟɪɟɩɚɞɚɦɢ ɬɟɦɩɟɪɚɬɭɪ ɜɨɡɞɭɯɚ. ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɡɢɦɧɟɝɨ 

ɩɟɪɢɨɞɚ – 8 ɦɟɫɹɰɟɜ, ɫ ɨɤɬɹɛɪɹ ɩɨ ɦɚɣ. ɋɪɟɞɧɟɝɨɞɨɜɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ – 

ɦɢɧɭɫ 10 °ɋ. ɇɚɢɛɨɥɟɟ ɯɨɥɨɞɧɵɟ ɦɟɫɹɰɵ – ɞɟɤɚɛɪɶ, ɹɧɜɚɪɶ, ɮɟɜɪɚɥɶ: ɫɪɟɞɧɹɹ 

ɬɟɦɩɟɪɚɬɭɪɚ – ɦɢɧɭɫ 26 °ɋ ɜ ɨɬɞɟɥɶɧɵɟ ɞɧɢ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɨɩɭɫɤɚɟɬɫɹ ɞɨ 

ɦɢɧɭɫ 57 °ɋ [1]. 

Ɋɚɡɜɟɞɚɧɧɵɟ ɡɚɩɚɫɵ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɜ ɪɚɣɨɧɟ Ɂɚɩɚɞɧɨ-ɂɪɤɢɧɫɤɨɝɨ 

ɦɟɫɬɨɪɨɠɞɟɧɢɹ, ɩɨɫɬɚɜɥɟɧɧɵɟ ɧɚ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɛɚɥɚɧɫ ɡɚɩɚɫɨɜ ɩɨɥɟɡɧɵɯ 

ɢɫɤɨɩɚɟɦɵɯ ɊɎ, ɩɨ ɫɨɫɬɨɹɧɢɸ ɧɚ 1 ɹɧɜɚɪɹ 2021 ɝɨɞɚ ɫɨɫɬɚɜɥɹɸɬ: 

– ɧɟɮɬɶ – 511 ɦɥɧ. ɬ; 

– ɝɚɡ – 138 ɦɥɪɞ. ɤɭɛ. ɦ. 
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2 Ⱥɧɚɥɢɡ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ 

 

 Ɋɚɫɫɦɚɬɪɢɜɚɹ ɝɟɨɥɨɝɢɸ ɪɚɫɩɨɥɨɠɟɧɢɹ Ɂɚɩɚɞɧɨ-ɂɪɤɢɧɫɤɨɝɨ 

ɦɟɫɬɨɪɨɠɞɟɧɢɹ ɜɢɞɧɨ, ɱɬɨ ɭɱɚɫɬɨɤ ɪɚɫɩɨɥɨɠɟɧ ɞɨɜɨɥɶɧɨ ɛɥɢɡɤɨ ɤ ȼɚɧɤɨɪɫɤɨɦɭ 

ɤɥɚɫɬɟɪɭ, ɉɚɹɯɬɢɧɫɤɨɣ ɝɪɭɩɩɟ ɦɟɫɬɨɪɨɠɞɟɧɢɣ ɢ ȼɨɫɬɨɱɧɨ-Ɍɚɣɦɵɪɫɤɨɦɭ 

ɤɥɚɫɬɟɪɭ. ȼɫɟ ɷɬɢ ɦɟɫɬɨɪɨɠɞɟɧɢɹ ɥɨɠɚɬɫɹ ɜ ɨɫɧɨɜɭ ɧɨɜɨɝɨ ɩɪɨɟɤɬɚ ɩɨɞ 

ɧɚɡɜɚɧɢɟɦ «ȼɨɫɬɨɤ Ɉɣɥ». 

 ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɩɪɨɜɨɞɹɬɫɹ ɝɟɨɥɨɝɨɪɚɡɜɟɞɨɱɧɵɟ ɪɚɛɨɬɵ ɩɨ ɩɨɞɝɨɬɨɜɤɟ 

ɪɟɫɭɪɫɧɨɣ ɛɚɡɵ «ȼɨɫɬɨɤ Ɉɣɥ». Ɉɩɪɟɞɟɥɟɧɵ ɦɟɫɬɚ ɞɥɹ ɪɚɡɦɟɳɟɧɢɹ 

ɩɟɪɜɨɨɱɟɪɟɞɧɵɯ ɤɭɫɬɨɜɵɯ ɩɥɨɳɚɞɨɤ ɞɥɹ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɝɨ ɛɭɪɟɧɢɹ. Ƚɨɬɨɜɢɬɫɹ 

ɩɥɨɳɚɞɤɚ ɞɥɹ ɭɫɬɚɧɨɜɨɤ ɫɛɨɪɚ ɢ ɩɨɞɝɨɬɨɜɤɢ ɧɟɮɬɢ. Ɂɚɜɟɪɲɟɧɵ ɩɪɨɟɤɬɧɨ-

ɢɡɵɫɤɚɬɟɥɶɧɵɟ ɪɚɛɨɬɵ ɩɨ ɫɬɪɨɢɬɟɥɶɫɬɜɭ ɦɚɝɢɫɬɪɚɥɶɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ 

(ɩɪɨɬɹɠɟɧɧɨɫɬɶ 770 ɤɦ) ɢ ɩɨɪɬɚ ɜ ɛɭɯɬɟ ɋɟɜɟɪ. ɉɟɪɜɚɹ ɨɱɟɪɟɞɶ ɫɨɨɪɭɠɟɧɢɣ 

ɩɨɡɜɨɥɢɬ ɨɛɟɫɩɟɱɢɬɶ ɞɨɛɵɱɭ, ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɭ ɢ ɩɟɪɟɜɚɥɤɭ ɞɨ 50 ɦɢɥɥɢɨɧɨɜ 

ɬɨɧɧ ɧɟɮɬɢ ɜ ɝɨɞ. ȼɬɨɪɚɹ ɨɱɟɪɟɞɶ ɪɚɫɲɢɪɢɬ ɜɨɡɦɨɠɧɨɫɬɢ ɞɨ 100 ɦɢɥɥɢɨɧɨɜ ɬɨɧɧ 

ɜ ɝɨɞ [2]. 

 ɇɟ ɢɦɟɹ ɞɨɫɬɨɜɟɪɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɩɨ ɞɚɧɧɵɦ ɡɚɥɟɠɟɣ Ɂɚɩɚɞɧɨ-ɂɪɤɢɧɫɤɨɝɨ 

ɥɢɰɟɧɡɢɪɨɜɚɧɧɨɝɨ ɭɱɚɫɬɤɚ ɡɚ ɨɫɧɨɜɭ ɪɚɫɱɟɬɚ ɜɨɡɶɦɟɦ ɭɫɪɟɞɧɟɧɧɵɟ ɞɚɧɧɵɟ ɨ 

ɧɟɮɬɢ ɧɚ ɦɟɫɬɨɪɨɠɞɟɧɢɢ. 

 ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 1. 

 

Ɍɚɛɥɢɰɚ 1 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ 

№ ɤɭɫɬɚ 1 2 3 

Ⱦɟɛɢɬ ɠɢɞɤɨɫɬɢ, ɦ3/ɫɭɬ 2400 2600 3000 

Ⱦɟɛɢɬ ɫɜɨɛɨɞɧɨɝɨ ɝɚɡɚ, ɦ3/ɫɭɬ 990 710 4320 

Ɋɚɫɯɨɞ ɧɟɮɬɢ, ɬ/ɫɭɬ 270 290 340 

Ɉɛɜɨɞɧɟɧɧɨɫɬɶ, % 86 89 87 

Ƚɚɡɨɜɵɣ ɮɚɤɬɨɪ, ɦ3/ ɦ3 89 90 210 

ɉɥɨɬɧɨɫɬɶ ɧɟɮɬɢ, ɤɝ/ɦ3 850 850 850 

ɉɥɨɬɧɨɫɬɶ ɩɥɚɫɬɨɜɨɣ ɜɨɞɵ, ɤɝ/ɦ3 1007 1007 1007 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 1 

№ ɤɭɫɬɚ 1 2 3 

Ⱦɚɜɥɟɧɢɟ ɧɚ ɜɯɨɞɟ ɜ ɍɉɇ, Ɇɩɚ 2 2 2 

ɉɥɨɬɧɨɫɬɶ ɩɨɩɭɬɧɨɝɨ ɝɚɡɚ, ɤɝ/ɦ3 30 30 30 

ɉɥɨɬɧɨɫɬɶ ɫɜɨɛɨɞɧɨɝɨ ɝɚɡɚ, ɤɝ/ɦ3 0,3 0,3 0,3 

Ⱦɢɧɚɦɢɱɟɫɤɚɹ ɜɹɡɤɨɫɬɶ ɧɟɮɬɢ, ɉɚ‧ɫ 13 13 13 

Ⱦɢɧɚɦɢɱɟɫɤɚɹ ɜɹɡɤɨɫɬɶ ɜɨɞɵ, ɉɚ‧ɫ 10 10 10 

 

 ȼ ɤɚɱɟɫɬɜɟ ɧɟɮɬɟɫɛɨɪɧɨɣ ɫɟɬɢ ɛɵɥ ɜɵɛɪɚɧ ɜɚɪɢɚɧɬ ɫ ɬɪɟɦɹ ɤɭɫɬɚɦɢ, ɞɥɹ 

ɪɚɫɱɟɬɚ ɧɟɮɬɟɫɛɨɪɧɵɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ, ɚ ɬɚɤɠɟ ɩɨɞɛɨɪɚ ɧɟɨɛɯɨɞɢɦɨɝɨ 

ɨɛɨɪɭɞɨɜɚɧɢɹ ɭɫɬɚɧɨɜɤɢ.  

ɇɚ ɪɢɫɭɧɤɟ 2 ɩɪɟɞɫɬɚɜɥɟɧɚ ɫɩɪɨɟɤɬɢɪɨɜɚɧɧɚɹ ɧɟɮɬɟɫɛɨɪɧɚɹ ɫɟɬɶ. ɋ 

ɤɭɫɬɨɜɵɯ ɩɥɨɳɚɞɨɤ ɷɦɭɥɶɫɢɹ ɛɭɞɟɬ ɩɨɫɬɭɩɚɬɶ ɩɨ ɥɭɱɟɜɨɣ ɫɢɫɬɟɦɟ ɜ ɭɫɬɚɧɨɜɤɭ 

ɩɨɞɝɨɬɨɜɤɢ ɧɟɮɬɢ ɞɥɹ ɞɚɥɶɧɟɣɲɟɣ ɩɨɞɝɨɬɨɜɤɢ. Ɍɚɤɚɹ ɧɟɮɬɟɫɛɨɪɧɚɹ ɫɟɬɶ 

ɩɨɡɜɨɥɹɟɬ ɨɛɟɫɩɟɱɢɬɶ ɜɵɫɨɤɭɸ ɧɚɞɟɠɧɨɫɬɶ ɢ ɩɪɨɫɬɨɬɭ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɚ ɬɚɤɠɟ 

ɩɨɜɵɫɢɬɶ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɦɨɧɢɬɨɪɢɧɝɚ ɪɚɛɨɬɵ ɤɭɫɬɨɜ ɢ ɫɤɜɚɠɢɧ. 

 

 

Ɋɢɫɭɧɨɤ 2 – ɋɯɟɦɚ ɧɟɮɬɟɫɛɨɪɧɵɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ 
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3 ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɫɛɨɪɚ ɢ ɩɨɞɝɨɬɨɜɤɢ ɧɟɮɬɢ 

 

ɉɪɨɦɵɫɥɨɜɵɣ ɫɛɨɪ ɢ ɩɨɞɝɨɬɨɜɤɚ ɧɟɮɬɢ ɢ ɝɚɡɚ ɡɚɤɥɸɱɚɸɬɫɹ ɜ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɦ ɢɡɦɟɧɟɧɢɢ ɫɨɫɬɨɹɧɢɹ ɩɪɨɞɭɤɰɢɢ ɧɟɮɬɹɧɨɣ ɫɤɜɚɠɢɧɵ ɢ 

ɨɬɞɟɥɶɧɵɯ ɟɟ ɫɨɫɬɚɜɥɹɸɳɢɯ (ɧɟɮɬɢ ɢ ɝɚɡɚ), ɡɚɜɟɪɲɚɸɳɟɦɫɹ ɩɨɥɭɱɟɧɢɟɦ 

ɬɨɜɚɪɧɨɣ ɩɪɨɞɭɤɰɢɢ [3]. 

ɉɪɢ ɩɨɫɬɭɩɥɟɧɢɢ ɫɤɜɚɠɢɧɧɨɣ ɩɪɨɞɭɤɰɢɢ ɩɨ ɧɟɮɬɟɫɛɨɪɧɵɦ 

ɬɪɭɛɨɩɪɨɜɨɞɚɦ ɤ ɩɭɧɤɬɭ ɫɛɨɪɚ ɢ ɩɨɞɝɨɬɨɜɤɢ ɧɟɮɬɢ ɜ ɟɟ ɫɨɫɬɚɜɟ ɩɪɢɫɭɬɫɬɜɭɸɬ 

ɤɨɦɩɨɧɟɧɬɵ, ɤɨɬɨɪɵɟ ɩɪɟɩɹɬɫɬɜɭɸɬ ɩɪɹɦɨɦɭ ɬɪɚɧɫɩɨɪɬɭ ɧɟɮɬɢ ɤ ɦɟɫɬɭ 

ɩɟɪɟɪɚɛɨɬɤɢ. Ʉ ɬɚɤɢɦ ɤɨɦɩɨɧɟɧɬɚɦ ɨɬɧɨɫɹɬɫɹ ɩɨɩɭɬɧɵɣ ɧɟɮɬɹɧɨɣ ɝɚɡ, 

ɦɟɯɚɧɢɱɟɫɤɢɟ ɩɪɢɦɟɫɢ ɬɜɟɪɞɵɯ ɱɚɫɬɢɰ, ɚ ɬɚɤɠɟ ɩɥɚɫɬɨɜɚɹ ɜɨɞɚ.  

ɉɥɚɫɬɨɜɚɹ ɜɨɞɚ – ɷɬɨ ɦɢɧɟɪɚɥɢɡɨɜɚɧɧɚɹ ɫɪɟɞɚ ɫ ɫɨɞɟɪɠɚɧɢɟɦ ɫɨɥɟɣ ɞɨ     

300 ɝ/ɥ. ɉɪɢ ɞɨɛɵɱɟ ɧɟɮɬɢ ɫɨɞɟɪɠɚɧɢɟ ɜ ɧɟɮɬɢ ɩɥɚɫɬɨɜɨɣ ɜɨɞɵ ɦɨɠɟɬ ɞɨɫɬɢɝɚɬɶ 

80 %, ɚ ɜ ɨɩɪɟɞɟɥɟɧɧɵɯ ɫɥɭɱɚɹɯ ɛɨɥɟɟ. ɉɥɚɫɬɨɜɚɹ ɜɨɞɚ ɦɧɨɝɨɤɪɚɬɧɨ ɩɨɜɵɲɚɟɬ 

ɪɢɫɤ ɤɨɪɪɨɡɢɨɧɧɨɝɨ ɪɚɡɪɭɲɟɧɢɹ ɭ ɬɪɭɛ ɢ ɪɟɡɟɪɜɭɚɪɨɜ, ɱɬɨ ɧɟɝɚɬɢɜɧɵɦ ɨɛɪɚɡɨɦ 

ɫɤɚɡɵɜɚɟɬɫɹ ɧɚ ɢɯ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɦ ɫɪɨɤɟ. Ɇɟɯɚɧɢɱɟɫɤɢɟ ɩɪɢɦɟɫɢ, 

ɩɪɢɫɭɬɫɬɜɭɸɳɢɟ ɜ ɫɨɫɬɚɜɟ ɫɤɜɚɠɢɧɧɨɣ ɧɟɮɬɢ, ɞɜɢɝɚɹɫɶ ɫ ɛɨɥɶɲɨɣ ɫɤɨɪɨɫɬɶɸ ɜ 

ɩɨɬɨɤɟ ɩɪɹɦɵɦ ɨɛɪɚɡɨɦ ɞɟɣɫɬɜɭɸɬ ɧɚ ɫɬɟɧɤɢ ɬɪɭɛ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɷɬɨ ɩɚɝɭɛɧɨ 

ɜɥɢɹɟɬ ɧɚ ɢɯ ɰɟɥɨɫɬɧɨɫɬɶ ɢ ɩɨɜɵɲɚɟɬ ɪɢɫɤ ɩɨɪɵɜɚ ɬɪɭɛɨɩɪɨɜɨɞɚ ɢ ɤɨɪɩɭɫɨɜ 

ɨɛɨɪɭɞɨɜɚɧɢɹ. ɉɨɩɭɬɧɵɣ ɝɚɡ ɧɟ ɨɤɚɡɵɜɚɟɬ ɧɟɝɚɬɢɜɧɵɯ ɞɟɣɫɬɜɢɣ ɩɪɢ ɞɜɢɠɟɧɢɢ ɜ 

ɩɨɬɨɤɟ ɠɢɞɤɨɫɬɢ ɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɤɚɤ ɬɨɩɥɢɜɨ ɪɚɡɥɢɱɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ 

ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɦɟɫɬɨɪɨɠɞɟɧɢɹ.  

Ʉɚɤ ɩɨɤɚɡɵɜɚɟɬ ɩɪɚɤɬɢɤɚ ɛɨɥɟɟ ɰɟɥɟɫɨɨɛɪɚɡɧɨ, ɫ ɬɟɯɧɢɱɟɫɤɨɣ ɢ 

ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɬɨɱɤɢ ɡɪɟɧɢɹ, ɩɟɪɟɞ ɩɨɞɚɱɟɣ ɩɪɨɞɭɤɰɢɢ ɜ ɦɚɝɢɫɬɪɚɥɶɧɵɣ 

ɧɟɮɬɟɩɪɨɜɨɞ ɩɨɞɜɟɪɝɚɬɶ ɟɟ ɫɩɟɰɢɚɥɶɧɨɣ ɩɨɞɝɨɬɨɜɤɟ ɫ ɰɟɥɶɸ ɨɛɟɡɜɨɠɢɜɚɧɢɹ, 

ɨɛɟɫɫɨɥɢɜɚɧɢɹ, ɞɟɝɚɡɚɰɢɢ ɢ ɭɞɚɥɟɧɢɹ ɬɜɟɪɞɵɯ ɱɚɫɬɢɰ. 

 ɑɚɳɟ ɜɫɟɝɨ ɧɚ ɩɪɨɦɵɫɥɟ ɢɫɩɨɥɶɡɭɟɬɫɹ ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɚɹ ɫɯɟɦɚ ɫɛɨɪɚ ɢ 

ɩɨɞɝɨɬɨɜɤɚ ɫɤɜɚɠɢɧɧɨɣ ɩɪɨɞɭɤɰɢɢ. ɋɛɨɪ ɩɪɨɢɡɜɨɞɢɬɫɹ ɨɬ ɤɭɫɬɨɜɵɯ ɫɤɜɚɠɢɧ ɧɚ 

ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɟ ɝɪɭɩɩɨɜɵɟ ɡɚɦɟɪɧɵɟ ɭɫɬɚɧɨɜɤɚ (ɞɚɥɟɟ – ȺȽɁɍ). 
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ɇɚ ȺȽɁɍ ɫ ɤɚɠɞɨɝɨ ɤɭɫɬɚ ɩɨ ɢɧɞɢɜɢɞɭɚɥɶɧɨɦɭ ɬɪɭɛɨɩɪɨɜɨɞɭ ɩɨɫɬɭɩɚɟɬ 

ɧɟɮɬɶ, ɤɨɬɨɪɚɹ ɫɨɞɟɪɠɢɬ ɩɪɢɦɟɫɬɢ. ȼ ɛɥɨɤɟ ɡɚɦɟɪɧɵɯ ɭɫɬɚɧɨɜɨɤ ɩɪɨɢɡɜɨɞɢɬɫɹ 

ɬɨɱɧɵɣ ɩɨɞɫɱɟɬ ɩɨɫɬɭɩɚɸɳɟɣ ɩɪɨɞɭɤɰɢɢ ɫ ɤɚɠɞɨɣ ɫɤɜɚɠɢɧɵ, ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɩɪɨɰɟɧɬɧɚɹ ɨɛɜɨɞɧɟɧɧɨɫɬɶ ɢ ɫɨɞɟɪɠɚɧɢɟ ɝɚɡɚ ɜ ɩɨɫɬɭɩɚɸɳɟɣ ɧɟɮɬɢ. Ɍɚɦ ɠɟ 

ɩɪɨɜɨɞɢɬɫɹ ɩɟɪɜɢɱɧɚɹ ɫɟɩɚɪɚɰɢɹ, ɩɨɫɥɟ ɤɨɬɨɪɨɣ ɨɬɞɟɥɟɧɧɵɣ ɝɚɡ ɩɨɫɬɭɩɚɟɬ ɜ 

ɝɚɡɨɩɪɨɜɨɞ ɧɚ ɞɚɥɶɧɟɣɲɭɸ ɩɟɪɟɪɚɛɨɬɤɭ ɧɚ ɝɚɡɨɩɟɪɟɪɚɛɚɬɵɜɚɸɳɢɣ ɡɚɜɨɞ, ɚ 

ɱɚɫɬɢɱɧɨ ɞɟɝɚɡɢɪɨɜɚɧɧɚɹ ɷɦɭɥɶɫɢɹ ɧɚɩɪɚɜɥɹɟɬɫɹ ɧɚ ɞɨɠɢɦɧɭɸ ɧɚɫɨɫɧɭɸ 

ɫɬɚɧɰɢɸ ɫ ɞɚɥɶɧɟɣɲɟɣ ɨɬɩɪɚɜɤɨɣ ɧɚ ɰɟɧɬɪɚɥɶɧɵɣ ɩɭɧɤɬ ɫɛɨɪɚ (ɞɚɥɟɟ – ɐɉɋ) ɞɥɹ 

ɭɝɥɭɛɥɟɧɧɨɣ ɩɨɞɝɨɬɨɜɤɟ. 

ɉɨ ɛɨɥɶɲɟɣ ɱɚɫɬɢ ɧɚ ɨɞɧɨ ɦɟɫɬɨɪɨɠɞɟɧɢɟ ɩɪɢɯɨɞɢɬɫɹ ɨɞɢɧ ɐɉɋ, ɧɨ ɜ 

ɫɥɭɱɚɟ ɟɫɥɢ ɜ ɪɚɣɨɧɟ ɞɨɛɵɱɢ ɧɚɯɨɞɢɬɫɹ ɧɟɫɤɨɥɶɤɨ ɦɟɫɬɨɪɨɠɞɟɧɢɣ, ɬɨ ɛɨɥɟɟ 

ɜɵɝɨɞɧɵɦ ɜɚɪɢɚɧɬɨɦ ɹɜɥɹɟɬɫɹ ɜɨɡɜɟɞɟɧɢɟ ɨɞɧɨɝɨ ɐɉɋ ɧɚ ɝɪɭɩɩɭ 

ɦɟɫɬɨɪɨɠɞɟɧɢɣ ɫ ɪɚɡɦɟɳɟɧɢɟɦ ɟɝɨ ɧɚ ɤɪɭɩɧɟɣɲɟɦ ɦɟɫɬɨɪɨɠɞɟɧɢɢ. Ⱦɥɹ ɬɚɤɨɝɨ 

ɜɚɪɢɚɧɬɚ ɧɚ ɛɨɥɟɟ ɦɟɧɶɲɢɯ ɦɟɫɬɨɪɨɠɞɟɧɢɹɯ ɫɨɨɪɭɠɚɸɬɫɹ ɤɨɦɩɥɟɤɫɧɵɟ 

ɫɛɨɪɧɵɟ ɩɭɧɤɬɵ (ɞɚɥɟɟ – Ʉɋɉ). ɇɚ Ʉɋɉ ɩɪɨɢɡɜɨɞɢɬɫɹ ɱɚɫɬɢɱɧɚɹ ɨɛɪɚɛɨɬɤɚ 

ɧɟɮɬɢ ɫ ɞɚɥɶɧɟɣɲɟɣ ɨɬɩɪɚɜɤɨɣ ɧɚ ɐɉɋ. ȼ ɫɨɫɬɚɜ ɐɉɋ ɜɯɨɞɹɬ ɭɫɬɚɧɨɜɤɢ ɩɨ 

ɩɨɞɝɨɬɨɜɤɟ ɜɨɞɵ ɢ ɧɟɮɬɢ. ɇɚ ɭɫɬɚɧɨɜɤɟ ɩɨɞɝɨɬɨɜɤɢ ɧɟɮɬɢ (ɞɚɥɟɟ – ɍɉɇ) 

ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨɥɧɵɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ ɩɨɞɝɨɬɨɜɤɢ ɫɤɜɚɠɢɧɧɨɣ 

ɩɪɨɞɭɤɰɢɢ, ɞɥɹ ɷɬɨɝɨ ɩɪɢɦɟɧɹɟɬɫɹ ɰɟɥɵɣ ɫɩɟɤɬɪ ɨɛɨɪɭɞɨɜɚɧɢɹ.  

Ɉɛɟɡɜɨɠɟɧɧɚɹ, ɨɛɟɫɫɨɥɟɧɧɚɹ ɢ ɞɟɝɚɡɢɪɨɜɚɧɧɚɹ ɧɟɮɬɶ ɩɨɫɬɭɩɚɟɬ ɧɚ ɭɡɟɥ 

ɭɱɟɬɚ ɧɟɮɬɢ (ɞɚɥɟɟ – ɍɍɇ), ɝɞɟ ɩɪɨɜɨɞɢɬɫɹ ɭɱɟɬ ɝɨɬɨɜɨɣ ɞɥɹ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ 

ɩɪɨɞɭɤɰɢɢ. ɉɨɫɥɟ ɍɍɇ ɧɟɮɬɶ ɩɨɫɬɭɩɚɟɬ ɜ ɪɟɡɟɪɜɭɚɪɵ ɬɨɜɚɪɧɨɣ ɧɟɮɬɢ, ɤɨɬɨɪɵɟ 

ɪɚɫɫɱɢɬɚɧɵ ɧɚ ɬɪɟɯɞɧɟɜɧɨɟ ɯɪɚɧɟɧɢɟ, ɚ ɩɨɫɥɟ ɧɚ ɝɨɥɨɜɧɭɸ ɧɚɫɨɫɧɭɸ ɫɬɚɧɰɢɸ 

ɞɥɹ ɨɤɨɧɱɚɬɟɥɶɧɨɣ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɫ ɦɟɫɬɨɪɨɠɞɟɧɢɹ. 

ɇɚ ɪɢɫɭɧɤɟ 2 ɩɪɟɞɫɬɚɜɥɟɧɚ ɩɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɫɛɨɪɚ ɢ ɩɨɞɝɨɬɨɜɤɢ 

ɧɟɮɬɢ. 
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Ɋɢɫɭɧɨɤ 2 – ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɫɛɨɪɚ ɢ ɩɨɞɝɨɬɨɜɤɢ ɧɟɮɬɢ: I – ɜɨɞɚ; II – 

ɦɟɯɚɧɢɱɟɫɤɢɟ ɩɪɢɦɟɫɢ; III – ɫɭɯɨɣ ɝɚɡ; IV – ɫɠɢɠɟɧɧɵɣ ɝɚɡ; V – ɝɚɡɨɜɵɣ 

ɛɟɧɡɢɧ; VI – ɨɱɢɳɟɧɧɚɹ ɨɬ ɧɟɮɬɢ ɜɨɞɚ; VII – ɩɨɞɝɨɬɨɜɥɟɧɧɚɹ ɧɟɮɬɶ; ȺȽɁɍ – 

ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɚɹ ɝɪɭɩɩɨɜɚɹ ɡɚɦɟɪɧɚɹ ɭɫɬɚɧɨɜɤɚ; Ⱦɇɋ – ɞɨɠɢɦɧɚɹ ɧɚɫɨɫɧɚɹ 

ɫɬɚɧɰɢɹ; ȽɉɁ – ɝɚɡɨɩɟɪɟɪɚɛɚɬɵɜɚɸɳɢɣ ɡɚɜɨɞ; ɍɉɇ – ɭɫɬɚɧɨɜɤɚ ɩɨɞɝɨɬɨɜɤɢ 

ɧɟɮɬɢ; ɍɉȼ – ɭɫɬɚɧɨɜɤɚ ɩɨɞɝɨɬɨɜɤɢ ɜɨɞɵ; Ɋ – ɪɟɡɟɪɜɭɚɪɧɵɣ ɩɚɪɤ; ɇɉɁ – 

ɧɟɮɬɟɩɟɪɟɪɚɛɚɬɵɜɚɸɳɢɣ ɡɚɜɨɞ 
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4 ɍɉɇ – ɤɚɤ ɨɛɴɟɤɬ ɢɫɫɥɟɞɨɜɚɧɢɹ 

 

Ɉɛɴɟɤɬɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɞɚɧɧɨɣ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ Ɂɚɩɚɞɧɨ-ɂɪɤɢɧɫɤɢɣ 

ɥɢɰɟɧɡɢɪɨɜɚɧɧɵɣ ɭɱɚɫɬɨɤ.  

 ɍɫɬɚɧɨɜɤɚ ɩɨɞɝɨɬɨɜɤɢ ɧɟɮɬɢ ɹɜɥɹɟɬɫɹ ɧɟɨɬɴɟɦɥɟɦɨɣ ɱɚɫɬɶɸ ɨɛɭɫɬɪɨɣɫɬɜɚ 

ɛɨɥɶɲɢɯ ɢ ɫɪɟɞɧɢɯ ɦɟɫɬɨɪɨɠɞɟɧɢɣ ɫ ɝɨɞɨɜɵɦ ɨɛɴɟɦɨɦ ɞɨɛɵɱɢ ɛɨɥɟɟ 1 ɦɥɧ. 

ɬɨɧɧ ɧɟɮɬɢ ɜ ɝɨɞ.  

 ɐɟɥɟɫɨɨɛɪɚɡɧɨɫɬɶ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɍɉɇ ɧɚ Ɂɚɩɚɞɧɨ-ɂɪɤɢɧɫɤɨɦ 

ɦɟɫɬɨɪɨɠɞɟɧɢɢ ɨɛɭɫɥɚɜɥɢɜɚɟɬɫɹ ɬɟɦ, ɱɬɨ ɞɚɧɧɵɣ ɭɱɚɫɬɨɤ ɛɭɞɟɬ ɨɞɧɨɣ ɢɡ 

ɨɬɩɪɚɜɧɵɯ ɬɨɱɟɤ ɨɫɜɨɟɧɢɹ ɩɪɨɟɤɬɚ «ȼɨɫɬɨɤ Ɉɣɥ». 

 

4.1 ɇɚɡɧɚɱɟɧɢɟ ɍɉɇ 

 

ɉɪɹɦɨɟ ɧɚɡɧɚɱɟɧɢɟ ɭɫɬɚɧɨɜɤɢ ɩɨɞɝɨɬɨɜɤɢ ɧɟɮɬɢ – ɷɬɨ ɪɚɡɞɟɥɟɧɢɟ 

ɫɤɜɚɠɢɧɧɨɣ ɩɪɨɞɭɤɰɢɢ ɧɚ ɟɟ ɫɨɫɬɚɜɥɹɸɳɢɟ, ɬɚɤɢɟ ɤɚɤ ɧɟɮɬɶ, ɝɚɡ ɢ ɜɨɞɭ ɫ 

ɞɚɥɶɧɟɣɲɟɣ ɨɱɢɫɬɤɨɣ ɢ ɡɚɦɟɪɨɦ ɝɨɬɨɜɨɣ ɩɪɨɞɭɤɰɢɢ. 

ɉɨɞɝɨɬɨɜɤɚ ɧɟɮɬɢ ɞɨ ɬɨɜɚɪɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɨɱɟɧɶ ɬɪɭɞɧɵɣ ɩɪɨɰɟɫɫ. 

Ʉɨɦɩɥɟɤɫɧɚɹ ɩɨɞɝɨɬɨɜɤɚ ɩɪɨɞɭɤɰɢɢ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɬɪɢ ɨɫɧɨɜɧɵɯ ɷɬɚɩɚ 

ɨɛɟɡɜɨɠɢɜɚɧɢɟ, ɞɟɝɚɡɚɰɢɸ ɢ ɨɛɟɫɫɨɥɢɜɚɧɢɟ. 

 

4.2 Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɤɨɦɩɥɟɤɫ ɨɩɟɪɚɰɢɣ 

 

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɤɨɦɩɥɟɤɫ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɧɟɮɬɢ ɧɚ ɍɉɇ ɞɨɥɠɟɧ 

ɨɛɟɫɩɟɱɢɜɚɬɶ: 

– ɩɪɢɟɦ ɢ ɪɚɡɞɟɥɟɧɢɟ ɩɨɫɬɭɩɚɸɳɟɣ ɫɦɟɫɢ; 

– ɩɨɞɝɨɬɨɜɤɭ ɧɟɮɬɢ; 

– ɩɨɞɝɨɬɨɜɤɭ ɢ ɭɬɢɥɢɡɚɰɢɸ ɩɥɚɫɬɨɜɵɯ ɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ, 

ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɜɨɞ; 

– ɩɪɢɟɦ, ɢɡɦɟɪɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ɢ ɩɚɪɚɦɟɬɪɨɜ ɩɨɞɝɨɬɨɜɥɟɧɧɨɣ ɧɟɮɬɢ, ɝɚɡɚ 

ɢ ɜɨɞɵ; 
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– ɩɪɢɟɦ ɢ ɩɨɞɝɨɬɨɜɤɭ ɩɨɩɭɬɧɨɝɨ ɝɚɡɚ ɤ ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɸ ɢ ɢɡɦɟɪɟɧɢɟ 

ɟɝɨ ɤɨɥɢɱɟɫɬɜɚ; 

– ɩɨɞɚɱɭ ɩɨɞɝɨɬɨɜɥɟɧɧɨɣ ɧɟɮɬɢ ɧɚ ɍɍɇ ɢ ɞɚɥɟɟ ɧɚ Ƚɇɋ ɞɥɹ ɞɚɥɶɧɟɣɲɟɣ 

ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ. 

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɤɨɦɩɥɟɤɫ ɨɩɟɪɚɰɢɣ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɫɤɜɚɠɢɧɧɨɣ 

ɩɪɨɞɭɤɰɢɢ ɨɛɟɫɩɟɱɢɜɚɟɬ ɞɨɜɟɞɟɧɢɟ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɞɨɛɵɜɚɟɦɨɣ 

ɧɟɮɬɢ ɞɨ ɬɨɜɚɪɧɨɣ ɤɨɧɞɢɰɢɢ. Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ ɧɟɨɛɯɨɞɢɦɵɯ ɩɨɤɚɡɚɬɟɥɟɣ 

ɫɨɝɥɚɫɧɨ ɬɟɯɧɢɱɟɫɤɨɦɭ ɪɟɝɥɚɦɟɧɬɭ ɢɥɢ ɢɧɨɦɭ ɞɨɤɭɦɟɧɬɭ, ɨɩɪɟɞɟɥɹɸɳɟɦɭ 

ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɧɟɮɬɢ, ɩɪɨɜɨɞɢɬɫɹ ɰɢɤɥ ɨɩɟɪɚɰɢɣ: 

– ɝɥɭɛɨɤɨɟ ɨɛɟɡɜɨɠɢɜɚɧɢɟ; 

–  ɨɛɟɫɫɨɥɢɜɚɧɢɟ; 

– ɞɟɝɚɡɚɰɢɹ ɢ ɫɬɚɛɢɥɢɡɚɰɢɹ ɧɟɮɬɢ; 

– ɨɱɢɫɬɤɚ ɧɟɮɬɢ ɨɬ ɫɟɪɨɜɨɞɨɪɨɞɚ ɢ ɦɟɪɤɚɩɬɚɧɨɜ (ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ) [4]. 

 

4.3 ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɍɉɇ 

 

 Ʌɸɛɨɟ ɤɪɭɩɧɨɟ ɫɨɜɪɟɦɟɧɧɨɟ ɦɟɫɬɨɪɨɠɞɟɧɢɟ ɨɛɨɪɭɞɭɟɬɫɹ ɍɉɇ. Ɍɚɦ 

ɩɪɨɜɨɞɢɬɫɹ ɨɫɧɨɜɧɨɣ ɤɨɦɩɥɟɤɫ ɨɩɟɪɚɰɢɣ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɩɨɫɬɭɩɢɜɲɟɣ ɧɟɮɬɢ. 

Ɉɞɧɨɣ ɢɡ ɨɫɧɨɜɧɵɯ ɡɚɞɚɱ ɭɫɬɚɧɨɜɤɢ –  ɷɬɨ ɨɬɞɟɥɟɧɢɟ ɨɬ ɧɟɮɬɢ ɩɥɚɫɬɨɜɨɣ ɜɨɞɵ ɢ 

ɝɚɡɚ. ɇɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɨɫɧɨɜɧɨɣ ɫɩɨɫɨɛ ɞɟɝɚɡɚɰɢɢ ɧɟɮɬɢ – ɷɬɨ ɟɟ ɫɟɩɚɪɚɰɢɹ. 

ɋɟɩɚɪɚɰɢɹ ɧɚ ɍɉɇ ɦɨɠɟɬ ɩɪɨɜɨɞɢɬɶɫɹ ɜ ɨɞɧɭ ɢɥɢ ɧɟɫɤɨɥɶɤɨ ɫɬɭɩɟɧɟɣ, ɜ 

ɛɨɥɶɲɢɧɫɬɜɟ ɫɥɭɱɚɟɜ ɩɪɨɜɨɞɢɬɫɹ ɞɜɟ ɫɬɭɩɟɧɢ ɫɟɩɚɪɚɰɢɢ, ɷɬɨ ɨɛɭɫɥɚɜɥɢɜɚɟɬɫɹ 

ɛɨɥɶɲɢɦ ɫɨɞɟɪɠɚɧɢɟɦ ɝɚɡɚ ɜ ɫɤɜɚɠɢɧɧɨɣ ɩɪɨɞɭɤɰɢɢ. 

 ȼ ɧɟɮɬɟɝɚɡɨɜɵɯ ɫɟɩɚɪɚɬɨɪɚɯ ɩɟɪɜɨɣ ɫɬɭɩɟɧɢ ɩɪɨɢɡɜɨɞɢɬɫɹ ɱɚɫɬɢɱɧɚɹ 

ɞɟɝɚɡɚɰɢɹ ɧɟɮɬɢ ɩɪɢ ɞɚɜɥɟɧɢɢ 0,6 Ɇɉɚ, ɩɪɨɢɡɜɨɞɢɬɫɹ ɪɚɡɞɟɥɟɧɢɟ 

ɧɟɮɬɟɝɚɡɨɜɨɞɹɧɨɣ ɫɦɟɫɢ ɧɚ ɫɨɫɬɚɜɥɹɸɳɢɟ. ɂɡ ɫɟɩɚɪɚɬɨɪɨɜ ɩɟɪɜɨɣ ɫɬɭɩɟɧɢ 

ɱɚɫɬɢɱɧɨ ɞɟɝɚɡɢɪɨɜɚɧɧɚɹ ɷɦɭɥɶɫɢɹ ɩɨɫɬɭɩɚɟɬ ɧɚ ɞɚɥɶɧɟɣɲɭɸ ɩɨɞɝɨɬɨɜɤɭ ɢ 

ɨɱɢɫɬɤɭ. Ƚɚɡ, ɨɬɞɟɥɟɧɧɵɣ ɧɚ ɩɟɪɜɨɣ ɫɬɭɩɟɧɢ ɩɨɫɬɭɩɚɟɬ ɧɚ ɩɨɞɝɨɬɨɜɤɭ ɜ 

ɝɚɡɨɫɟɩɚɪɚɬɨɪɵ (ɞɚɥɟɟ – Ƚɋ) ɢ ɡɚɬɟɦ ɧɚ ɭɫɬɚɧɨɜɤɭ ɤɨɦɩɥɟɤɫɧɨɣ ɩɨɞɝɨɬɨɜɤɢ ɝɚɡɚ 

(ɞɚɥɟɟ – ɍɄɉȽ). ɑɬɨɛɵ ɭɥɭɱɲɢɬɶ ɪɚɡɪɭɲɚɟɦɨɫɬɶ ɫɦɟɫɢ ɩɪɨɢɫɯɨɞɢɬ ɜɜɨɞ 
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ɞɢɷɦɭɥɶɝɚɬɨɪɚ ɩɟɪɟɞ ɩɟɪɜɨɣ ɫɬɭɩɟɧɢ ɫɟɩɚɪɚɰɢɢ ɜ ɛɥɨɤɟ ɯɢɦɢɱɟɫɤɢɯ ɪɟɚɝɟɧɬɨɜ, 

ɜ ɧɟɤɨɬɨɪɵɯ ɫɥɭɱɚɹɯ ɟɝɨ ɦɨɝɭɬ ɜɜɨɞɢɬɶ ɢ ɩɨɫɥɟ ɩɟɪɜɨɣ ɫɬɭɩɟɧɢ. 

ɂɡ ɫɟɩɚɪɚɬɨɪɨɜ ɩɟɪɜɨɣ ɫɬɭɩɟɧɢ ɩɪɨɞɭɤɰɢɹ ɩɨɫɬɭɩɚɟɬ ɜ ɛɥɨɤ ɧɚɝɪɟɜɚ, ɝɞɟ 

ɫɦɟɫɶ ɧɚɝɪɟɜɚɟɬɫɹ ɞɨ ɬɟɦɩɟɪɚɬɭɪɵ ɜɩɥɨɬɶ ɞɨ 100 °ɋ. Ɂɚɬɟɦ ɫɦɟɫɶ ɧɚɩɪɚɜɥɹɟɬɫɹ ɜ 

ɛɥɨɤ ɨɬɫɬɨɹ ɝɞɟ ɩɨɞɞɟɪɠɢɜɚɟɬɫɹ ɞɚɜɥɟɧɢɟ ɧɚ ɭɪɨɜɧɟ 0,3 Ɇɩɚ. ɉɨɫɥɟ ɨɬɫɬɨɹ ɱɚɫɬɶ 

ɜɨɞɵ, ɫɨɞɟɪɠɚɳɚɹɫɹ ɜ ɧɟɮɬɢ, ɩɨɫɬɭɩɚɟɬ ɧɚ ɨɱɢɫɬɤɭ ɞɥɹ ɭɬɢɥɢɡɚɰɢɢ ɢ ɜ ɫɢɫɬɟɦɭ 

ɩɨɞɞɟɪɠɚɧɢɹ ɩɥɚɫɬɨɜɨɝɨ ɞɚɜɥɟɧɢɹ. ɇɟɮɬɟɝɚɡɨɜɨɞɹɧɚɹ ɫɦɟɫɶ ɢɡ ɨɬɫɬɨɣɧɢɤɚ 

ɧɚɩɪɚɜɥɹɟɬɫɹ ɜ ɛɥɨɤ ɷɥɟɤɬɪɨɞɟɝɢɞɪɚɬɨɪɨɜ (ɞɚɥɟɟ – ɗȾȽ), ɱɬɨɛɵ ɨɤɨɧɱɚɬɟɥɶɧɨ 

ɞɨɜɟɫɬɢ ɨɛɟɡɜɨɠɢɜɚɧɢɟ ɧɟɮɬɢ, ɚ ɨɬɞɟɥɢɜɲɚɹ ɜɨɞɚ ɩɨɫɬɭɩɚɟɬ ɧɚ ɩɨɞɝɨɬɨɜɤɭ ɢ 

ɞɚɥɶɧɟɣɲɭɸ ɡɚɤɚɱɤɭ ɜ ɫɢɫɬɟɦɭ ɩɨɞɞɟɪɠɚɧɢɹ ɩɥɚɫɬɨɜɨɝɨ ɞɚɜɥɟɧɢɹ (ɞɚɥɟɟ – 

ɉɉȾ). ɂɡ ɗȾȽ ɨɛɟɡɜɨɠɟɧɧɚɹ ɧɟɮɬɶ ɩɨɫɬɭɩɚɟɬ ɧɚ ɜɬɨɪɭɸ ɫɬɭɩɟɧɶ ɫɟɩɚɪɚɰɢɢ. ɇɚ 

ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ ɫɟɩɚɪɚɰɢɢ ɩɪɨɢɡɜɨɞɢɬɫɹ ɨɤɨɧɱɚɬɟɥɶɧɚɹ ɞɟɝɚɡɚɰɢɹ ɧɟɮɬɢ, ɞɥɹ 

ɷɬɨɝɨ ɡɚɱɚɫɬɭɸ ɬɚɦ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɬɪɟɯɮɚɡɧɵɟ ɫɟɩɚɪɚɬɨɪɵ, ɞɥɹ ɬɨɝɨ ɱɬɨɛɵ 

ɦɚɤɫɢɦɚɥɶɧɨ ɭɦɟɧɶɲɢɬɶ ɫɨɞɟɪɠɚɧɢɟ ɝɚɡɚ ɜ ɧɟɮɬɢ. Ƚɚɡ ɫɨ ɜɫɟɯ ɫɬɭɩɟɧɟɣ 

ɫɟɩɚɪɚɰɢɢ ɧɚɩɪɚɜɥɹɟɬɫɹ ɧɚ ɝɚɡɨɫɟɩɚɪɚɬɨɪɵ ɞɥɹ ɨɤɨɧɱɚɬɟɥɶɧɨɣ ɟɝɨ ɩɨɞɝɨɬɨɜɤɢ. 

Ɍɚɤ ɠɟ ɷɬɨɬ ɝɚɡ ɦɨɠɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɜ ɤɚɱɟɫɬɜɟ ɬɨɩɥɢɜɚ ɧɚ ɧɭɠɞɵ 

ɦɟɫɬɨɪɨɠɞɟɧɢɹ. ɉɨɫɥɟ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ ɫɟɩɚɪɚɰɢɢ ɨɛɟɡɜɨɠɟɧɧɚɹ ɢ 

ɞɟɝɚɡɢɪɨɜɚɧɧɚɹ ɧɟɮɬɶ ɩɨɫɬɭɩɚɟɬ ɜ ɤɨɧɰɟɜɵɟ ɫɟɩɚɪɚɰɢɨɧɧɵɟ ɭɫɬɚɧɨɜɤɢ (ɞɚɥɟɟ – 

Ʉɋɍ), ɝɞɟ ɩɪɨɢɫɯɨɞɢɬ ɮɢɧɚɥɶɧɚɹ ɩɨɞɝɨɬɨɜɤɚ ɧɟɮɬɢ ɩɪɢ ɞɚɜɥɟɧɢɢ 0,102 Ɇɉɚ. 

ɉɨɫɥɟ Ʉɋɍ ɞɨɜɟɞɟɧɧɚɹ ɞɨ ɬɨɜɚɪɧɨɣ ɤɨɧɞɢɰɢɢ ɧɟɮɬɶ ɩɨɫɬɭɩɚɟɬ ɜ ɪɟɡɟɪɜɭɚɪɧɵɣ 

ɩɚɪɤ ɞɥɹ ɯɪɚɧɟɧɢɹ, ɩɨɫɥɟ ɱɟɝɨ ɧɚɩɪɚɜɥɹɟɬɫɹ ɧɚ ɩɨɞɚɱɭ ɜ ɦɚɝɢɫɬɪɚɥɶɧɵɣ 

ɧɟɮɬɟɩɪɨɜɨɞ. 

ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɍɉɇ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 3. 
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Ɋɢɫɭɧɨɤ 3 – ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɍɉɇ: ɋ-1, ɋ-2 – ɧɟɮɬɟɝɚɡɨɫɟɩɚɪɚɬɨɪɵ,  

Ƚɋ – ɝɚɡɨɫɟɩɚɪɚɬɨɪɵ; ɉ – ɩɟɱɶ ɧɚɝɪɟɜɚ; ɈȽ – ɨɬɫɬɨɣɧɢɤ ɝɨɪɢɡɨɧɬɚɥɶɧɵɣ;  

ȻɏɊ – ɛɥɨɤ ɯɢɦɢɱɟɫɤɢɯ ɪɟɚɝɟɧɬɨɜ; ɗȾȽ – ɷɥɟɤɬɪɨɞɟɝɢɞɪɚɬɨɪ;  

Ɋȼɋ-1, Ɋȼɋ-2 – ɪɟɡɟɪɜɭɚɪ ɫɬɚɰɢɨɧɚɪɧɵɣ; ɍɇɇ – ɭɡɟɥ ɭɱɟɬɚ ɧɟɮɬɢ; ɍɍȼ – ɭɡɟɥ 

ɭɱɟɬɚ ɜɨɞɵ; ɍɄɉȽ – ɭɫɬɚɧɨɜɤɚ ɤɨɦɩɥɟɤɫɧɨɣ ɩɨɞɝɨɬɨɜɤɢ ɝɚɡɚ 

 

4.4 Ɉɛɨɪɭɞɨɜɚɧɢɟ ɍɉɇ 

 

ɋɨɜɪɟɦɟɧɧɵɟ ɭɫɬɚɧɨɜɤɢ ɩɨɞɝɨɬɨɜɤɢ ɧɟɮɬɢ ɩɨɫɬɚɜɥɹɸɬɫɹ ɜ ɛɥɨɱɧɨɦ ɜɢɞɟ, 

ɱɬɨ ɨɛɟɫɩɟɱɢɜɚɟɬ ɦɨɛɢɥɶɧɨɫɬɶ ɬɚɤɨɝɨ ɤɨɦɩɥɟɤɫɚ ɢ ɦɧɨɝɨɤɪɚɬɧɨ ɫɧɢɠɚɟɬ ɫɪɨɤɢ 

ɜɨɡɜɟɞɟɧɢɹ ɨɛɴɟɤɬɚ.  

ɇɨɜɟɣɲɢɟ ɍɉɇ ɨɛɟɫɩɟɱɢɜɚɸɬ ɫɨɞɟɪɠɚɧɢɟ ɜɨɞɵ ɜ ɤɨɧɟɱɧɨɦ ɩɪɨɞɭɤɬɟ ɧɚ 

ɭɪɨɜɧɟ ɞɨ 0,5 % ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɧɨɪɦɚɦɢ ȽɈɋɌ 51858-2002 «ɇɟɮɬɶ. Ɉɛɳɢɟ 

ɬɟɯɧɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ». ɉɪɢɧɰɢɩ ɪɚɛɨɬɵ ɨɛɨɪɭɞɨɜɚɧɢɹ: 

– ɢɡ ɫɤɜɚɠɢɧɵ ɫɵɪɶɟ ɩɨɫɬɭɩɚɟɬ ɜ ɫɟɩɚɪɚɰɢɨɧɧɭɸ ɟɦɤɨɫɬɶ, ɜ ɤɨɬɨɪɭɸ 

ɩɨɞɚɸɬ ɝɨɪɹɱɭɸ ɜɨɞɭ ɫ ɩɨɜɟɪɯɧɨɫɬɧɨ-ɚɤɬɢɜɧɵɦ ɪɟɚɝɟɧɬɨɦ ɞɥɹ ɪɚɡɪɭɲɟɧɢɹ 

ɷɦɭɥɶɫɢɢ (ɞɟɷɦɭɥɶɝɚɬɨɪɨɦ); 

– ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɫɦɟɫɢ ɜɨɞɵ ɢ ɪɟɚɝɟɧɬɚ ɧɟɮɬɶ ɭɞɚɟɬɫɹ ɱɚɫɬɢɱɧɨ ɨɬɞɟɥɢɬɶ 

ɨɬ ɩɨɩɭɬɧɨɝɨ ɧɟɮɬɹɧɨɝɨ ɝɚɡɚ ɢ ɜɨɞɵ; 

– ɨɬɞɟɥɟɧɧɨɟ ɫɵɪɶɟ ɪɚɡɨɝɪɟɜɚɸɬ ɞɨ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɩɪɟɞɟɥɚɯ 60-80 

ɝɪɚɞɭɫɨɜ; 
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– ɧɟɮɬɶ ɧɚɩɪɚɜɥɹɸɬ ɜ ɫɟɤɰɢɸ ɞɥɹ ɨɬɫɬɚɢɜɚɧɢɹ, ɱɬɨɛɵ ɨɤɨɧɱɚɬɟɥɶɧɨ 

ɨɬɞɟɥɢɬɶ ɨɬ ɜɨɞɹɧɵɯ ɤɚɩɟɥɶ; 

– ɡɚɬɟɦ ɫɵɪɶɟ ɨɩɪɟɫɧɹɸɬ ɞɥɹ ɨɛɟɫɫɨɥɢɜɚɧɢɹ (ɧɚɫɵɳɚɸɬ 

ɞɢɫɬɢɥɥɢɪɨɜɚɧɧɨɣ ɜɨɞɨɣ); 

– ɩɨɫɥɟ ɷɬɨɝɨ ɧɟɮɬɶ ɫɧɨɜɚ ɨɬɫɬɚɢɜɚɸɬ; 

– ɫɵɪɶɟ ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɨɛɪɚɛɚɬɵɜɚɸɬ ɜ ɷɥɟɤɬɪɢɱɟɫɤɨɦ ɞɟɝɢɞɪɚɬɚɬɨɪɟ, 

ɟɫɥɢ ɩɪɟɞɲɟɫɬɜɭɸɳɢɟ ɩɪɨɰɟɫɫɵ ɧɟ ɩɨɡɜɨɥɢɥɢ ɞɨɛɢɬɶɫɹ ɧɭɠɧɨɣ ɫɬɟɩɟɧɢ 

ɨɱɢɫɬɤɢ; 

Ɉɛɨɪɭɞɨɜɚɧɢɟ ɭɫɬɚɧɨɜɤɢ ɩɨɞɝɨɬɨɜɤɢ ɧɟɮɬɢ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ: 

– ɜɯɨɞɧɨɣ ɛɥɨɤ ɝɪɟɛɟɧɤɢ; 

– ɧɟɮɬɟɝɚɡɨɜɵɟ ɫɟɩɚɪɚɬɨɪɵ; 

– ɚɩɩɚɪɚɬɵ ɞɨɡɢɪɨɜɚɧɢɹ ɯɢɦɢɱɟɫɤɢɯ ɜɟɳɟɫɬɜ; 

– ɩɭɬɟɜɵɟ ɩɨɞɨɝɪɟɜɚɬɟɥɢ ɫɤɜɚɠɢɧɧɨɣ ɩɪɨɞɭɤɰɢɢ; 

– ɛɥɨɤ ɤɨɧɰɟɜɨɣ ɫɟɩɚɪɚɰɢɨɧɧɨɣ ɭɫɬɚɧɨɜɤɢ; 

– ɛɥɨɤɢ ɨɛɟɫɫɨɥɢɜɚɧɢɹ ɢ ɨɛɟɡɜɨɠɢɜɚɧɢɹ; 

– ɧɚɫɨɫɵ ɞɥɹ ɨɬɤɚɱɢɜɚɧɢɹ ɧɟɮɬɢ; 

– ɫɢɫɬɟɦɚ ɢɡɦɟɪɟɧɢɹ ɤɨɥɢɱɟɫɬɜɚ ɧɟɮɬɢ; 

– ɝɚɡɨɜɵɟ ɫɟɩɚɪɚɬɨɪɵ; 

– ɫɢɫɬɟɦɚ ɢɡɦɟɪɟɧɢɹ ɤɨɥɢɱɟɫɬɜɚ ɝɚɡɚ; 

– ɞɪɟɧɚɠɧɵɟ, ɪɟɡɟɪɜɧɵɟ ɟɦɤɨɫɬɢ; 

– ɳɢɬɵ ɧɢɡɤɨɜɨɥɶɬɧɵɯ ɤɨɦɩɥɟɤɬɧɵɯ ɭɫɬɪɨɣɫɬɜ ɞɥɹ ɩɪɢɟɦɚ ɢ 

ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɬɪɟɯɮɚɡɧɨɝɨ ɬɨɤɚ; 

– ɳɢɬɵ ɫɬɚɧɰɢɢ ɭɩɪɚɜɥɟɧɢɹ; 

– ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɚɹ ɫɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ; 

– ɮɚɤɟɥɶɧɵɟ ɭɫɬɚɧɨɜɤɢ ɜɵɫɨɤɨɝɨ ɢ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ [6]. 
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5 Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɩɪɨɫɬɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ (ɤɭɫɬ – ɍɉɇ) 
 

Ɉɫɧɨɜɧɨɣ ɡɚɞɚɱɟɣ ɩɪɢ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɪɚɫɱɟɬɚɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ, 

ɬɪɚɧɫɩɨɪɬɢɪɭɸɳɢɯ ɦɧɨɝɨɮɚɡɧɵɟ ɠɢɞɤɨɫɬɢ – ɞɜɭɯɮɚɡɧɵɟ ɷɦɭɥɶɫɢɢ ɢ 

ɬɪɟɯɮɚɡɧɵɟ ɫɦɟɫɢ, – ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ ɩɟɪɟɩɚɞɨɜ ɞɚɜɥɟɧɢɹ. Ɉɞɧɚɤɨ ɩɨɦɢɦɨ 

ɷɬɨɝɨ ɦɨɝɭɬ ɜɨɡɧɢɤɧɭɬɶ ɡɚɞɚɱɢ ɪɚɫɱɟɬɚ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɧɚ ɩɪɨɩɭɫɤɧɭɸ 

ɫɩɨɫɨɛɧɨɫɬɶ ɢ ɨɩɪɟɞɟɥɟɧɢɟ ɧɟɨɛɯɨɞɢɦɨɝɨ ɞɢɚɦɟɬɪɚ. Ⱦɥɹ ɪɚɫɱɟɬɚ ɬɪɭɛɨɩɪɨɜɨɞɨɜ, 

ɬɪɚɧɫɩɨɪɬɢɪɭɸɳɢɯ ɬɚɤɢɟ ɠɢɞɤɨɫɬɢ, ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɞɚɟɬ 

ɦɟɬɨɞɢɤɚ Ⱥ. ɂ. Ƚɭɠɨɜɚ ɢ ȼ. Ɏ. Ɇɟɞɜɟɞɟɜɚ, ɪɚɡɪɚɛɨɬɚɧɧɚɹ ɢɦɢ ɞɥɹ ɪɚɡɪɭɲɟɧɧɵɯ 

ɧɟɭɫɬɨɣɱɢɜɵɯ ɷɦɭɥɶɫɢɣ [7]. 

ȼɵɩɨɥɧɢɦ ɪɚɫɱɟɬɵ ɞɥɹ ɨɞɧɨɝɨ ɭɱɚɫɬɤɚ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɞɚɥɟɟ ɫɨɡɞɚɞɢɦ 

ɬɚɛɥɢɰɭ ɫɨ ɜɫɟɦɢ ɩɨɥɭɱɟɧɧɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ ɞɥɹ ɤɚɠɞɨɝɨ ɭɱɚɫɬɤɚ. 

Ⱦɥɹ ɧɚɱɚɥɚ ɩɪɨɢɡɜɨɞɹɬ ɪɚɫɱɟɬ ɨɛɴɟɦɧɨɣ ɞɨɥɢ ɞɢɫɩɟɪɫɧɨɣ ɮɚɡɵ ɜ 

ɷɦɭɥɶɫɢɢ: 
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ɧ ɜ

β G

G G
=

+
, (5.1) 
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, (5.2) 

 

ɝɞɟ Gɧ – ɨɛɴɟɦɧɵɣ ɪɚɫɯɨɞ ɧɟɮɬɢ, ɦ3/ɫ; 

 Gɜ – ɨɛɴɟɦɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ, ɦ3/ɫ. 
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Ɋɚɫɱɟɬ ɩɪɨɢɡɜɨɞɢɬɫɹ  ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɜɢɞɚ ɷɦɭɥɶɫɢɢ: ɨɛɪɚɬɧɨɣ ȼ/ɇ ɢɥɢ 

ɩɪɹɦɨɣ ɇ/ȼ. ɇɚɢɛɨɥɟɟ ɩɥɨɬɧɚɹ ɭɩɚɤɨɜɤɚ ɤɚɩɟɥɶ ɩɥɚɫɬɨɜɨɣ ɜɨɞɵ ɜ ɷɦɭɥɶɫɢɢ 

ɞɨɫɬɢɝɚɟɬɫɹ ɩɪɢ ɜβ 0,741= , ɢ ɞɚɥɶɧɟɣɲɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ ɷɬɢɯ ɤɚɩɟɥɶ ɩɪɢɜɨɞɢɬ ɤ 

ɢɧɜɟɪɫɢɢ ɮɚɡ ɜ ɷɦɭɥɶɫɢɢ. ɉɨɷɬɨɦɭ ɜ ɪɚɫɱɟɬɚɯ ɩɪɢɧɢɦɚɸɬ ɫɥɟɞɭɸɳɢɟ ɤɪɢɬɟɪɢɢ 

ɫɨɞɟɪɠɚɧɢɹ ɞɢɫɩɟɪɫɧɨɣ ɮɚɡɵ: ɜβ β=  ɩɪɢ ɜβ 0,741  ɢ ɧββ =  ɩɪɢ ɜβ 0,741  , ɬ. ɟ. 

ɟɫɥɢ ɜβ β= , ɬɨ ɞɢɫɩɟɪɫɧɨɣ ɮɚɡɨɣ ɹɜɥɹɟɬɫɹ ɜɨɞɚ, ɚ ɞɢɫɩɟɪɫɢɨɧɧɨɣ ɫɪɟɞɨɣ ɧɟɮɬɶ, ɚ 

ɟɫɥɢ ɧβ β= , ɬɨ ɧɚɨɛɨɪɨɬ [7]. 

ɉɪɢ ɫɨɞɟɪɠɚɧɢɢ ɞɢɫɩɟɪɫɧɨɣ ɮɚɡɵ ɜ0,524 β 0,741   ɜ ɷɦɭɥɶɫɢɹɯ 

ɩɪɨɹɜɥɹɸɬɫɹ ɧɟɧɶɸɬɨɧɨɜɫɤɢɟ ɫɜɨɣɫɬɜɚ, ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɟ ɬɚɤɢɯ ɷɦɭɥɶɫɢɣ 

ɫɨɩɪɹɠɟɧɨ ɫ ɛɨɥɶɲɨɣ ɡɚɬɪɚɬɨɣ ɷɧɟɪɝɢɢ. ɉɨɷɬɨɦɭ ɪɚɫɱɟɬɵ ɜɟɞɭɬɫɹ ɞɥɹ ɭɫɥɨɜɢɣ, 

ɤɨɝɞɚ ɫɨɞɟɪɠɚɧɢɟ ɞɢɫɩɟɪɫɧɨɣ ɮɚɡɵ ɧɟ ɩɪɟɜɵɲɚɟɬ 0,524, ɢ ɷɦɭɥɶɫɢɢ 

ɬɪɚɧɫɩɨɪɬɢɪɭɸɬ ɩɪɢ ɬɭɪɛɭɥɟɧɬɧɨɦ ɪɟɠɢɦɟ. ɉɪɢ ɫɨɞɟɪɠɚɧɢɢ ɞɢɫɩɟɪɫɧɨɣ ɮɚɡɵ ɜ 

ɷɦɭɥɶɫɢɢ ɜβ 0,741  ɩɨɫɥɟɞɧɹɹ, ɤɚɤ ɩɪɚɜɢɥɨ, ɢɦɟɟɬ ɧɶɸɬɨɧɨɜɫɤɢɟ ɫɜɨɣɫɬɜɚ, ɢ 

ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɟ ɟɟ ɦɨɠɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɩɪɢ ɥɸɛɨɦ ɪɟɠɢɦɟ [7]. 

Ɉɩɪɟɞɟɥɹɸɬ ɩɥɨɬɧɨɫɬɶ ɷɦɭɥɶɫɢɢ – ɞɜɭɯɮɚɡɧɨɣ – ɩɨ ɨɞɧɨɣ ɢɡ ɮɨɪɦɭɥ: 

 

( )ɷ ɧ ɜ ɜ ɜρ ρ 1 β ρ β ;= − +  (5.3) 

 

ɷ ɧ ɧ ɜ ɜρ ρ β ρ β ;= +  
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ɝɞɟ ɧρ  – ɩɥɨɬɧɨɫɬɶ ɧɟɮɬɢ, ɤɝ/ɦ3; 

ɜρ  – ɩɥɨɬɧɨɫɬɶ ɩɥɚɫɬɨɜɨɣ ɜɨɞɵ, ɤɝ/ɦ3; 

ɜβ  – ɨɛɜɨɞɧɟɧɧɨɫɬɶ ɜ ɞɨɥɹɯ ɟɞɢɧɢɰɵ; 

ɧG  – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (5.1); 

ɜG  – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (5.1). 



21 
 

ɉɥɨɬɧɨɫɬɶ ɧɟɮɬɟɝɚɡɨɜɨɞɹɧɨɣ ɫɦɟɫɢ – ɬɪɟɯɮɚɡɧɨɣ – ɨɩɪɟɞɟɥɹɸɬ ɩɨ 

ɪɚɫɯɨɞɧɵɦ ɩɚɪɚɦɟɬɪɚɦ ɢɡ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɵ: 

 

 ( )( ) ( )β ɫ ɮ ɮ ɮ ɝρ ρ 1 β 1 β ρ 1 β β ρ β= − − + − + , (5.4) 

 

ɝɞɟ β  – ɪɚɫɯɨɞɧɨɟ ɨɛɴɟɦɧɨɟ ɝɚɡɨɫɨɞɟɪɠɚɧɢɟ ɜ ɞɨɥɹɯ ɟɞɢɧɢɰɵ; 

ɮβ  – ɨɛɴɟɦɧɚɹ ɞɨɥɹ ɞɢɫɩɟɪɫɧɨɣ ɮɚɡɵ ɜ ɷɦɭɥɶɫɢɢ; 

ɫρ  – ɩɥɨɬɧɨɫɬɶ ɞɢɫɩɟɪɫɢɨɧɧɨɣ ɫɪɟɞɵ, ɤɝ/ɦ3; 

ɮρ  – ɩɥɨɬɧɨɫɬɶ ɞɢɫɩɟɪɫɧɨɣ ɮɚɡɵ, ɤɝ/ɦ3; 

ɝρ  – ɩɥɨɬɧɨɫɬɶ ɝɚɡɚ, ɤɝ/ɦ3. 

 

βρ 1007 (1 0,145) (1 0,14) 850 (1 0,145) 0,14 30 0,145 846,6=  −  − +  −  +  = ɤɝ/ɦ3.
 

 

Ɋɚɫɫɱɢɬɚɟɦ ɞɢɧɚɦɢɱɟɫɤɭɸ ɜɹɡɤɨɫɬɶ ɷɦɭɥɶɫɢɢ ɩɨ ɮɨɪɦɭɥɟ Ȼɪɢɧɤɦɚɧɚ: 

 

( )
ɧ

ɷ 2,5

ɜ

ȝȝ
1 β

=
−

, ɩɪɢ ɜβ β=  (5.5) 

 

ɜ
ɷ 2,5

ɜ

ȝȝ
β

= , ɩɪɢ ɜβ 1 β= −  (5.6) 

 

ɝɞɟ ɧȝ  – ɞɢɧɚɦɢɱɟɫɤɚɹ ɜɹɡɤɨɫɬɶ ɧɟɮɬɢ, ɦɉɚ‧ɫ; 

 ɜȝ  – ɞɢɧɚɦɢɱɟɫɤɚɹ ɜɹɡɤɨɫɬɶ ɩɥɚɫɬɨɜɨɣ ɜɨɞɵ, ɦɉɚ‧ɫ. 

 

 
3

ɷ 2,5

10 10ȝ 14,5
0,86

−
= = ɦɉɚ‧ɫ. 
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ɇɚɯɨɞɢɦ ɤɢɧɟɦɚɬɢɱɟɫɤɭɸ ɜɹɡɤɨɫɬɶ ɷɦɭɥɶɫɢɢ ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ: 

 

ɷ
ɷ

ɷ

ȝȞ
ρ

= , (5.7) 

 

ɝɞɟ ɷȝ  – ɞɢɧɚɦɢɱɟɫɤɚɹ ɜɹɡɤɨɫɬɶ ɷɦɭɥɶɫɢɢ, ɦɉɚ‧ɫ; 

 ɷρ  – ɩɥɨɬɧɨɫɬɶ ɷɦɭɥɶɫɢɢ, ɤɝ/ɦ3. 

 

 5
ɷ

0,0145Ȟ 1,5 10
846,6

−= =  ɦ2/ɫ. 

 

Ɉɩɪɟɞɟɥɹɟɦ ɫɪɟɞɧɸɸ ɫɤɨɪɨɫɬɶ ɬɟɱɟɧɢɹ ɫɦɟɫɢ ɜ ɬɪɭɛɨɩɪɨɜɨɞɟ: 

 

( )ɧ ɜ ɝ
ɷ 2

4

π
G G G

v
D

+ +
= , (5.8) 

 

ɝɞɟ ɧG  – ɨɛɴɟɦɧɵɣ ɪɚɫɯɨɞ ɧɟɮɬɢ, ɦ3/ɫ; 

 ɜG  – ɨɛɴɟɦɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ, ɦ3/ɫ; 

 ɝG  – ɨɛɴɟɦɧɵɣ ɪɚɫɯɨɞ ɝɚɡɚ, ɦ3/ɫ 

 D  – ɞɢɚɦɟɬɪ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɦ. 

 

 ɷ 2

4 (0,0039 0,024 0,011)
1,02

3,14 0,219
v

 + +
= =


ɦ/ɫ. 

 

ȼɵɱɢɫɥɹɟɦ ɱɢɫɥɨ Ɋɟɣɧɨɥɶɞɫɚ: 

 

ɷ
ɷ

ɷ

Re
Ȟ

v D
= , (5.9) 

 

ɝɞɟ ɷv  – ɬɨ ɠɟ, ɱɬɨ ɜ ɮɨɪɦɭɥɟ (5.8); 
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 D  – ɞɢɚɦɟɬɪ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɦ; 

 ɷρ  – ɬɨ ɠɟ, ɱɬɨ ɜ ɮɨɪɦɭɥɟ (5.7); 

 ɷȝ  – ɬɨ ɠɟ, ɱɬɨ ɜ ɮɨɪɦɭɥɟ (5.7). 

 

 ɷ -5

1,02 0,219
Re 14960

1,5 10


= =


. 

 

 Ɋɚɫɫɱɢɬɵɜɚɸɬ ɤɨɷɮɮɢɰɢɟɧɬ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ. ɉɪɢ 
Re 2320  ɩɪɢɦɟɧɹɸɬ ɫɥɟɞɭɸɳɭɸ ɮɨɪɦɭɥɭ: 

 

 ɷ
64Ȝ
Re

= , (5.10) 

 

ɝɞɟ Re  – ɱɢɫɥɨ Ɋɟɣɧɨɥɶɞɫɚ. 

 ɉɪɢ 2320 < Reɷ < 105 ɢɫɩɨɥɶɡɭɸɬ ɫɥɟɞɭɸɳɭɸ ɮɨɪɦɭɥɭ: 

 

 ɷ 0,25
ɷ

0,3164Ȝ
(1 1,125 β) Re

=
+  

, (5.11) 

 

ɝɞɟ β  – ɨɛɜɨɞɧёɧɧɨɫɬɶ ɜ ɞɨɥɹɯ; 

 ɷRe  – ɱɢɫɥɨ Ɋɟɣɧɨɥɶɞɫɚ ɞɥɹ ɫɦɟɫɢ. 

 

 Ⱦɥɹ 5Re 10  ɩɪɢɦɟɧɹɸɬ ɫɥɟɞɭɸɳɭɸ ɮɨɪɦɭɥɭ: 

 

 
0,2

0,067
158

(1 1,25 β) ( )
Re

э =
+  

, (5.12) 

 

ɝɞɟ β  – ɬɨ ɠɟ ɫɚɦɨɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (5.2); 

 Re  – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (5.10). 
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 ɷ 0,25

0,3164Ȝ 0,015
(1 1,125 0,86) 14960

= =
+  

. 

 

Ɉɩɪɟɞɟɥɢɦ ɩɟɪɟɩɚɞ ɞɚɜɥɟɧɢɹ ɧɚ ɪɚɫɱɟɬɧɨɣ ɞɥɢɧɟ ɬɪɭɛɨɩɪɨɜɨɞɚ: 

 

 
2

ɤ ɧ ɷ ɷȜ ρ ρ
2

l vɪ ɪ ɪ z g
D

 = − =  , (5.13) 

 

ɝɞɟ z  – ɪɚɡɧɨɫɬɶ ɝɟɨɞɟɡɢɱɟɫɤɢɯ ɨɬɦɟɬɨɤ ɧɚɱɚɥɶɧɨɣ ɢ ɤɨɧɟɱɧɨɣ ɬɨɱɟɤ 

ɬɪɭɛɨɩɪɨɜɨɞɚ, ɦ; 

 v  – ɫɤɨɪɨɫɬɶ ɫɦɟɫɢ, ɦ/ɫ; 

 ɷȜ  – ɤɨɷɮɮɢɰɢɟɧɬ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ; 

 g  – ɭɫɤɨɪɟɧɢɟ ɫɜɨɛɨɞɧɨɝɨ ɩɚɞɟɧɢɹ, ɦ/ɫ2; 

 l  – ɞɥɢɧɚ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɦ; 

 D  – ɞɢɚɦɟɬɪ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɦ; 

 ɷρ  – ɩɥɨɬɧɨɫɬɶ ɷɦɭɥɶɫɢɢ, ɤɝ/ɦ3. 

 

 
25220 1,02

0,015 846,6 0 846,6 9,81 156742,8
0,219 2

p =    +   =  ɉɚ. 

 

 ɉɨɫɥɟ ɨɩɪɟɞɟɥɟɧɢɹ ɩɟɪɟɩɚɞɨɜ ɞɚɜɥɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɜɵɱɢɫɥɢɬɶ, 

ɨɛɟɫɩɟɱɢɜɚɟɬ ɥɢ ɜɵɛɪɚɧɧɵɣ ɞɢɚɦɟɬɪ ɩɪɨɩɭɫɤɧɭɸ ɫɩɨɫɨɛɧɨɫɬɶ ɠɢɞɤɨɫɬɢ. 

Ⱦɥɹ ɷɬɨɝɨ ɨɩɪɟɞɟɥɹɟɦ ɫɨɞɟɪɠɚɧɢɟ ɞɢɫɩɟɪɫɧɨɣ ɮɚɡɵ ɜ ɷɦɭɥɶɫɢɢ: 

 

ɜβ β= ɩɪɢ ɜβ 0,524 , (5.14) 

 

 ɜβ (1 β )= −  ɩɪɢ ɜβ 0,741 , (5.15) 

 

ɝɞɟ ɜβ  – ɨɛɴɟɦɧɚɹ ɞɨɥɹ ɜɨɞɵ ɜ ɷɦɭɥɶɫɢɢ. 
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Ⱦɚɥɟɟ ɪɚɫɫɱɢɬɵɜɚɟɦ ɩɥɨɬɧɨɫɬɶ ɷɦɭɥɶɫɢɢ: 

 

 ( )ɷ ɧ ɜ ɜ ɜρ ρ 1 β ρ β= − + , (5.16) 

 

ɝɞɟ ɧρ  – ɩɥɨɬɧɨɫɬɶ ɧɟɮɬɢ, ɤɝ/ɦ3; 

 ɜρ  – ɩɥɨɬɧɨɫɬɶ ɜɨɞɵ, ɤɝ/ɦ3; 

ɜβ  – ɨɛɴɟɦɧɚɹ ɞɨɥɹ ɜɨɞɵ ɜ ɷɦɭɥɶɫɢɢ. 

ɇɚɯɨɞɢɦ ɞɢɧɚɦɢɱɟɫɤɭɸ ɜɹɡɤɨɫɬɶ ɷɦɭɥɶɫɢɢ: 

 

 
( )

ɧ
ɷ 2,5

ɜ

ȝȝ
1 β

=
−

, ɩɪɢ ɜβ β=  (5.17) 

 

 
( )

ɧ
ɷ 2,5

ɜ

ȝȝ
1 β

=
−

, ɩɪɢ ɧβ 1 β= −  (5.18) 

 

ɝɞɟ ɧȝ  – ɞɢɧɚɦɢɱɟɫɤɚɹ ɜɹɡɤɨɫɬɶ ɧɟɮɬɢ, ɦɉɚ‧ɫ; 

 ɜȝ  – ɞɢɧɚɦɢɱɟɫɤɚɹ ɜɹɡɤɨɫɬɶ ɜɨɞɵ, ɦɉɚ‧ɫ; 

ɜβ  – ɨɛɴɟɦɧɚɹ ɞɨɥɹ ɜɨɞɵ ɜ ɷɦɭɥɶɫɢɢ; 

ɧβ  – ɨɛɴɟɦɧɚɹ ɞɨɥɹ ɧɟɮɬɢ ɜ ɷɦɭɥɶɫɢɢ. 

ȼɵɱɢɫɥɹɟɦ ɤɢɧɟɦɚɬɢɱɟɫɤɭɸ ɜɹɡɤɨɫɬɶ ɷɦɭɥɶɫɢɢ: 

 

 
ɷ

ɷ
ɷ

ȝȞ
ρ

= , (5.19) 

 

ɝɞɟ ɷȝ  – ɞɢɧɚɦɢɱɟɫɤɚɹ ɜɹɡɤɨɫɬɶ ɷɦɭɥɶɫɢɢ, ɦɉɚ‧ɫ; 

ɷρ  – ɩɥɨɬɧɨɫɬɶ ɷɦɭɥɶɫɢɢ, ɤɝ/ɦ3. 
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Ɉɩɪɟɞɟɥɹɟɦ ɪɚɫɯɨɞ ɷɦɭɥɶɫɢɢ. ɩɨɥɭɱɚɟɦ: 

 

 ( )( )
4 197 7

ɷ
ɷ 1

7ɷ ɷ

ρ 1 1,125β
2,36

ρ Ȟ

ɪ z g D
G

l

 + + 
=  

 
, (5.20) 

 

ɝɞɟ ɪ  – ɩɟɪɟɩɚɞ ɞɚɜɥɟɧɢɹ ɧɚ ɪɚɫɱёɬɧɨɣ ɞɥɢɧɟ ɬɪɭɛɨɩɪɨɜɨɞɚ, Ɇɉɚ; 

 z  – ɪɚɡɧɨɫɬɶ ɝɟɨɞɟɡɢɱɟɫɤɢɯ ɨɬɦɟɬɨɤ ɧɚɱɚɥɶɧɨɣ ɢ ɤɨɧɟɱɧɨɣ ɬɨɱɟɤ 

ɬɪɭɛɨɩɪɨɜɨɞɚ, ɦ; 

 ɷρ  – ɩɥɨɬɧɨɫɬɶ ɷɦɭɥɶɫɢɢ, ɤɝ/ɦ3; 

 g  – ɭɫɤɨɪɟɧɢɟ ɫɜɨɛɨɞɧɨɝɨ ɩɚɞɟɧɢɹ, ɦ/ɫ2; 

 β  – ɨɛɜɨɞɧɟɧɧɨɫɬɶ ɜ ɞɨɥɹɯ; 

 l  – ɞɥɢɧɚ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɦ; 

 D  – ɞɢɚɦɟɬɪ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɦɦ; 

 ɷȞ  – ɤɢɧɟɦɚɬɢɱɟɫɤɚɹ ɜɹɡɤɨɫɬɶ ɷɦɭɥɶɫɢɢ, ɦ2/ɫ. 

 
19

74
7

15 7

(156742,8 0 846,6 9,81) (1 1,125 0,86) 0,219
2,36 ( ) 0,04

5220 846,6 (1,5 10 )
эG

−

+    + 
=   =

 
 ɦ3/ɫ 

 

ɉɪɨɜɟɪɹɟɦ ɱɢɫɥɨ Ɋɟɣɧɨɥɶɞɫɚ: 

 

 ɷ ɷ
ɷ

ɷ ɷ

4
Re

Ȟ π Ȟ
v D G

D
= = , (5.21) 

 

ɝɞɟ D  – ɞɢɚɦɟɬɪ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɦɦ; 

 ɷȞ  – ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɷɦɭɥɶɫɢɢ ɩɨ ɬɪɭɛɨɩɪɨɜɨɞɭ, ɦ/ɫ; 

 ɷȞ  – ɤɢɧɟɦɚɬɢɱɟɫɤɚɹ ɜɹɡɤɨɫɬɶ ɷɦɭɥɶɫɢɢ, ɦ2/ɫ. 

 ɷG  – ɨɛɴɟɦɧɵɣ ɪɚɫɯɨɞ ɷɦɭɥɶɫɢɢ, ɦ3/ɫ. 
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5

4 0,04
Re 15441

3,14 0,219 1,5 10−


= =

  
. 

 

ȿɫɥɢ ɷRe  ɧɚɯɨɞɢɬɫɹ ɜ ɞɢɚɩɚɡɨɧɟ 
52800 Re 10э  , ɬɨ ɩɨɞɨɛɪɚɧɧɵɣ ɞɢɚɦɟɬɪ 

ɫɱɢɬɚɟɬɫɹ ɩɪɚɜɢɥɶɧɵɦ. ȿɫɥɢ ɷRe 2800 , ɧɟɨɛɯɨɞɢɦɨ ɭɜɟɥɢɱɢɬɶ ɩɪɨɩɭɫɤɧɭɸ 

ɫɩɨɫɨɛɧɨɫɬɶ ɬɪɭɛɨɩɪɨɜɨɞɚ [7]. 

Ⱦɢɚɦɟɬɪ ɬɪɭɛɨɩɪɨɜɨɞɚ ɜɵɛɢɪɚɟɬɫɹ ɩɨ ɨɩɬɢɦɚɥɶɧɨɣ ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ 

ɫɦɟɫɢ, ɤɨɬɨɪɚɹ ɞɨɥɠɧɚ ɫɨɫɬɚɜɥɹɬɶ ɩɨɪɹɞɤɚ 1 ɦ/ɫ. ɉɪɢ ɬɚɤɨɣ ɫɤɨɪɨɫɬɢ 

ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɪɚɜɧɨɦɟɪɧɨɟ ɞɜɢɠɟɧɢɟ ɠɢɞɤɨɫɬɢ. ɉɪɢ ɭɦɟɧɶɲɟɧɢɢ ɷɬɨɝɨ 

ɩɚɪɚɦɟɬɪɚ ɧɚɛɥɸɞɚɟɬɫɹ ɜɵɩɚɞɟɧɢɟ ɦɟɥɤɨɞɢɫɩɟɪɫɧɵɯ ɱɚɫɬɢɰ ɢɡ ɫɦɟɫɢ, ɬɚɤɢɯ ɤɚɤ 

ɨɫɬɚɬɤɢ ɩɨɪɨɞɵ ɢɥɢ ɡɚɫɨɯɲɢɣ ɰɟɦɟɧɬ. ɉɪɢ ɭɜɟɥɢɱɟɧɢɢ ɠɟ ɫɤɨɪɨɫɬɢ ɛɨɥɟɟ 3 ɦ/ɫ 

ɧɚɛɥɸɞɚɟɬɫɹ ɩɨɜɵɲɟɧɧɵɣ ɪɨɫɬ ɪɭɱɟɣɤɨɜɨɣ ɤɨɪɪɨɡɢɢ ɬɪɭɛ. ɉɪɢ ɨɩɪɟɞɟɥɟɧɢɢ 

ɞɢɚɦɟɬɪɚ ɬɪɭɛ ɫɚɦɨɬɟɱɧɵɯ ɤɨɥɥɟɤɬɨɪɨɜ ɩɪɢɧɢɦɚɸɬ, ɱɬɨ ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ 

ɩɨɬɨɤɚ ɠɢɞɤɨɫɬɢ ɪɚɜɧɚ ɨɬ 0,4 ɞɨ 2 ɦ/ɫ, ɱɬɨ ɩɪɟɜɵɲɚɟɬ ɤɪɢɬɢɱɟɫɤɭɸ ɫɤɨɪɨɫɬɶ 

ɜɡɜɟɲɢɜɚɧɢɹ ɢ ɢɫɤɥɸɱɚɟɬ ɩɨɹɜɥɟɧɢɟ ɡɚɫɨɪɹɸɳɟɝɨ ɢ ɪɚɫɫɥɨɟɧɧɨɝɨ ɪɟɠɢɦɨɜ [8]. 

 ɂɬɨɝɨɜɵɟ ɡɧɚɱɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɧɟɮɬɟɫɛɨɪɧɵɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɡɚɧɟɫɟɧɵ ɜ 

ɬɚɛɥɢɰɭ 2. 

 

Ɍɚɛɥɢɰɚ 2 – ɉɚɪɚɦɟɬɪɵ ɧɟɮɬɟɫɛɨɪɧɵɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ 

ɍɱɚɫɬɨɤ 
Ⱦɥɢɧɚ 

ɭɱɚɫɬɤɚ, ɦ 

ɋɤɨɪɨɫɬɶ 

ɠɢɞɤɨɫɬɢ, 

ɦ/ɫ 

Ⱦɢɚɦɟɬɪ 

ɬɪɭɛɨɩɪɨɜɨɞ

ɚ, 

ɦɦ 

Ʉɨɷɮ. 

ɝɢɞɪɚɜɥɢɱɟɫ

ɤɨɝɨ 

ɫɨɩɪɨɬɢɜɥɟɧ

ɢɹ 

ɉɟɪɟɩɚɞ 

ɞɚɜɥɟɧɢɹ, 

ɉɚ 

Ʉɭɫɬ 1-ɍɉɇ 5220 1,2 219 0,015 156743 

Ʉɭɫɬ 2-ɍɉɇ 4735 1,3 219 0,014 123488 

Ʉɭɫɬ 3-ɍɉɇ 3662 1,5 273 0,013 124938 
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6 Ɋɚɫɱɟɬ ɭɫɬɚɧɨɜɤɢ ɩɨɞɝɨɬɨɜɤɢ ɧɟɮɬɢ 

 

 ɋɤɜɚɠɢɧɧɚɹ ɩɪɨɞɭɤɰɢɹ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɥɨɠɧɭɸ ɧɟɮɬɟɝɚɡɨɜɨɞɹɧɭɸ 

ɫɦɟɫɶ ɜ ɤɨɬɨɪɨɣ ɩɨɦɢɦɨ ɜɨɞɵ ɢ ɝɚɡɚ ɩɪɢɫɭɬɫɬɜɭɸɬ ɪɚɡɥɢɱɧɵɟ ɩɪɢɦɟɫɢ, ɩɟɫɤɢ, 

ɨɤɚɥɢɧɵ. ɗɬɚ ɫɦɟɫɶ ɧɟ ɹɜɥɹɟɬɫɹ ɩɪɢɝɨɞɧɨɣ ɞɥɹ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɩɨ 

ɦɚɝɢɫɬɪɚɥɶɧɵɦ ɬɪɭɛɨɩɪɨɜɨɞɚɦ ɜ ɫɜɹɡɢ ɫɨ ɫɥɟɞɭɸɳɢɦɢ ɮɚɤɬɨɪɚɦɢ: 

− ɛɨɥɶɲɚɹ ɨɛɜɨɞɧɟɧɧɨɫɬɶ – ɩɭɫɬɚɹ ɬɪɚɬɚ ɪɟɫɭɪɫɨɜ; 

− ɪɨɫɬ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɩɨɬɟɪɶ ɩɪɢ ɫɨɜɦɟɫɬɧɨɦ ɬɟɱɟɧɢɢ ɠɢɞɤɨɫɬɢ, ɜ 

ɫɨɫɬɚɜɟ ɤɨɬɨɪɨɣ ɟɫɬɶ ɦɟɯɚɧɢɱɟɫɤɢɟ ɩɪɢɦɟɫɢ; 

− ɨɛɪɚɡɨɜɚɧɢɟ ɝɚɡɨɜɵɯ ɲɚɩɨɤ ɜ ɜɨɡɜɵɲɟɧɧɵɯ ɦɟɫɬɚɯ ɢ ɜɨɞɹɧɵɯ ɩɪɨɛɨɤ ɜ 

ɩɨɧɢɠɟɧɧɵɯ; 

− ɛɨɥɶɲɨɟ ɤɨɪɪɨɡɢɨɧɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɬɪɭɛɨɩɪɨɜɨɞ; 

− ɱɚɫɬɢɰɵ ɦɟɯɚɧɢɱɟɫɤɢɯ ɩɪɢɦɟɫɟɣ ɫɩɨɫɨɛɫɬɜɭɸɬ ɢɡɧɨɫɭ ɨɛɨɪɭɞɨɜɚɧɢɹ [9]. 

ɇɟɮɬɶ ɫɱɢɬɚɟɬɫɹ ɬɨɜɚɪɧɨɣ, ɤɨɝɞɚ ɨɧɚ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɜɫɟɦ ɬɪɟɛɨɜɚɧɢɹɦ 

ɧɨɪɦɚɬɢɜɧɵɯ ɞɨɤɭɦɟɧɬɨɜ. ɋɨɝɥɚɫɧɨ ɢɦ, ɫɵɪɶɟ ɞɨɥɠɧɨ ɫɨɞɟɪɠɚɬɶ ɧɟ ɛɨɥɟɟ 1 % 

ɜɨɞɵ ɢ ɧɟ ɜɵɲɟ 900 ɦɝ/ɥ ɯɥɨɪɢɫɬɵɯ ɫɥɟɣ. ɇɟɮɬɶ ɫ ɬɚɤɢɦɢ ɬɪɟɛɨɜɚɧɢɹɦɢ 

ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɬɪɟɬɟɣ ɝɪɭɩɩɟ – ɫɚɦɨɣ ɧɢɡɤɨɤɚɱɟɫɬɜɟɧɧɨɣ ɩɪɨɞɭɤɰɢɢ. Ʉ ɨɫɧɨɜɧɵɦ 

ɩɨɤɚɡɚɬɟɥɹɦ ɤɚɱɟɫɬɜɚ ɨɬɧɨɫɹɬ ɫɨɞɟɪɠɚɧɢɟ ɜɨɞɵ ɢ ɤɨɥɢɱɟɫɬɜɨ ɯɥɨɪɢɫɬɵɯ ɫɨɥɟɣ, 

ɧɨ, ɩɨɦɢɦɨ ɧɢɯ, ɟɫɬɶ ɟɳɟ ɢ ɦɟɧɟɟ ɜɚɠɧɵɟ. ɉɨɷɬɨɦɭ, ɩɪɟɠɞɟ ɱɟɦ ɧɟɮɬɶ ɛɭɞɟɬ 

ɩɨɞɚɧɚ ɜ ɦɚɝɢɫɬɪɚɥɶɧɵɣ ɬɪɭɛɨɩɪɨɜɨɞ, ɧɭɠɧɨ ɩɨɞɜɟɪɝɧɭɬɶ ɟɟ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ 

ɨɛɪɚɛɨɬɤɟ [10]. 

ɉɨɷɬɨɦɭ, ɞɥɹ ɩɪɢɜɟɞɟɧɢɹ ɝɚɡɨɜɨɞɨɧɟɮɬɹɧɨɣ ɫɦɟɫɢ ɤ ɬɨɜɚɪɧɨɦɭ 

ɫɨɫɬɨɹɧɢɸ, ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɢɡɜɟɫɬɢ ɪɹɞ ɨɩɟɪɚɰɢɣ ɩɨ ɟё ɩɨɞɝɨɬɨɜɤɟ.  

ɉɨɞɛɨɪ ɢ ɤɨɥɢɱɟɫɬɜɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɛɭɞɟɦ ɩɪɨɢɡɜɨɞɢɬɶ ɩɨ 

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɤɭɫɬɨɜɵɯ ɩɥɨɳɚɞɨɤ.  

ȼ ɬɚɛɥɢɰɟ 3 ɨɬɪɚɠɟɧɵ ɞɚɧɧɵɟ ɪɚɫɯɨɞɨɜ ɢɡɜɥɟɤɚɟɦɨɣ ɠɢɞɤɨɫɬɢ ɢ ɝɚɡɚ.  

Ⱦɥɹ ɩɨɞɛɨɪɚ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɛɭɞɟɦ ɩɪɨɢɡɜɨɞɢɬɶ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɪɚɫɱɟɬ. 
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Ɍɚɛɥɢɰɚ 3 – ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɤɭɫɬɨɜɵɯ ɩɥɨɳɚɞɨɤ 

ɍɱɚɫɬɨɤ 
ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ 

ɩɨ ɠɢɞɤɨɫɬɢ, ɦ3/ɫɭɬ ɩɨ ɝɚɡɭ, ɧɦ3/ɫɭɬ 

Ʉɭɫɬ 1-ɍɉɇ 2400 19800 

Ʉɭɫɬ 2-ɍɉɇ 2600 14200 

Ʉɭɫɬ 3-ɍɉɇ 3000 86400 

ɋɭɦɦɚɪɧɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ 8000 120400 

 

6.1 ȼɯɨɞɧɚɹ ɫɬɭɩɟɧɶ ɫɟɩɚɪɚɰɢɢ 
 

 
ɇɟɮɬɶ, ɞɨɛɵɜɚɟɦɚɹ ɢɡ ɡɟɦɧɵɯ ɧɟɞɪ, ɤɚɤ ɩɪɚɜɢɥɨ, ɫɨɞɟɪɠɢɬ ɝɚɡ, 

ɧɚɡɵɜɚɟɦɵɣ ɩɨɩɭɬɧɵɦ. ɇɚ ɤɚɠɞɭɸ ɬɨɧɧɭ ɞɨɛɵɬɨɣ ɧɟɮɬɢ ɜ ɫɪɟɞɧɟɦ ɩɪɢɯɨɞɢɬɫɹ 

50…100 ɦ3 ɩɨɩɭɬɧɨɝɨ ɝɚɡɚ. ɉɟɪɟɞ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɨɣ ɢ ɩɨɞɚɱɟɣ ɧɟɮɬɢ ɧɚ 

ɩɟɪɟɪɚɛɨɬɤɭ ɝɚɡ ɞɨɥɠɟɧ ɛɵɬɶ ɨɬɞɟɥɟɧ ɨɬ ɧɟɮɬɢ. ɍɞɚɥɟɧɢɟ ɝɚɡɚ ɢɡ ɧɟɮɬɢ – 

ɞɟɝɚɡɚɰɢɹ ɩɪɨɜɨɞɢɬɫɹ ɫ ɩɨɦɨɳɶɸ ɫɟɩɚɪɚɰɢɢ ɢ ɫɬɚɛɢɥɢɡɚɰɢɢ. 

ɉɨɞ ɫɟɩɚɪɚɰɢɟɣ ɩɨɧɢɦɚɟɬɫɹ ɩɪɨɰɟɫɫ, ɩɪɢ ɤɨɬɨɪɨɦ ɝɚɡɨɜɨɞɨɧɟɮɬɹɧɚɹ ɫɦɟɫɶ 

ɪɚɡɞɟɥɹɟɬɫɹ ɧɚ ɠɢɞɤɭɸ ɢ ɝɚɡɨɨɛɪɚɡɧɭɸ ɮɚɡɵ. 

ɉɪɨɰɟɫɫ ɫɟɩɚɪɚɰɢɢ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɬɪɢ ɫɬɚɞɢɢ: 

− ɫɬɚɞɢɹ ɦɚɫɫɨɨɛɦɟɧɚ, ɬɨ ɟɫɬɶ ɞɟɫɨɪɛɰɢɢ ɝɚɡɨɜ, ɪɚɫɬɜɨɪёɧɧɵɯ ɜ ȼɇɗ. ɗɬɨɬ 

ɩɪɨɰɟɫɫ ɧɚɱɢɧɚɟɬɫɹ ɜ ɫɬɜɨɥɟ ɫɤɜɚɠɢɧɵ ɩɪɢ ɞɚɜɥɟɧɢɢ ɧɢɠɟ ɞɚɜɥɟɧɢɹ ɧɚɫɵɳɟɧɢɹ 

ɢ ɞɚɥɟɟ ɩɪɨɬɟɤɚɟɬ ɧɚ ɜɫɟɦ ɩɪɨɬɹɠɟɧɢɢ ɩɨɞɴɟɦɚ ɧɟɮɬɢ ɩɨ ɥɢɮɬɭ ɫɤɜɚɠɢɧɵ ɢ 

ɬɪɚɧɫɩɨɪɬɚ ɟɟ ɩɨ ɬɪɚɫɫɟ ɜɧɭɬɪɢɩɪɨɦɵɫɥɨɜɨɝɨ ɫɛɨɪɚ; 

− ɫɬɚɞɢɹ ɝɢɞɪɨɦɟɯɚɧɢɤɢ, ɬɨ ɟɫɬɶ ɜɫɩɥɵɬɢɟ ɩɭɡɵɪɶɤɨɜ ɝɚɡɚ ɜ ɨɬɫɬɨɣɧɨɣ 

ɡɨɧɟ ɫɟɩɚɪɚɰɢɨɧɧɵɯ ɚɩɩɚɪɚɬɨɜ; 

− ɮɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɚɹ ɫɬɚɞɢɹ, ɬɨ ɟɫɬɶ ɩɪɟɨɞɨɥɟɧɢɟ ɫɢɥ ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ 

ɫɰɟɩɥɟɧɢɹ ɦɟɠɞɭ ɩɭɡɵɪɶɤɚɦɢ ɝɚɡɚ ɢ ɠɢɞɤɨɣ ɮɚɡɨɣ ɜ ɦɨɦɟɧɬ ɨɬɪɵɜɚ ɢɯ ɞɪɭɝ ɨɬ 

ɞɪɭɝɚ [10]. 

Ʉɨɧɰɟɜɵɟ ɞɟɥɢɬɟɥɢ ɮɚɡ ɬɪɭɛɧɵɟ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɟ (ɞɚɥɟɟ – ɄȾɎɌ-Ⱥ). 

ɋɭɬɶ ɢɯ ɪɚɛɨɬɵ ɡɚɤɥɸɱɚɟɬɫɹ ɜɨ ɜɯɨɞɧɨɦ ɨɛɟɡɜɨɠɢɜɚɧɢɢ, ɧɚ ɫɬɚɞɢɢ ɤɨɬɨɪɨɝɨ ɜ 

ɄȾɎɌ-Ⱥ ɭɬɢɥɢɡɢɪɭɟɬɫɹ ɞɨ 5 % ɜɨɞɧɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɷɦɭɥɶɫɢɢ. Ⱦɚɧɧɵɟ 
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ɭɫɬɚɧɨɜɤɢ ɦɨɝɭɬ ɜɯɨɞɢɬɶ ɜ ɪɚɡɥɢɱɧɵɟ ɫɢɫɬɟɦɵ, ɩɨɦɢɦɨ ɍɉɇ, ɬɚɤɢɟ ɤɚɤ 

ɭɫɬɚɧɨɜɤɚ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɫɛɪɨɫɚ ɜɨɞɵ.  

ȼ ɫɨɫɬɚɜ ɄȾɎɌ-Ⱥ ɜɯɨɞɹɬ ɫɥɟɞɭɸɳɢɟ ɭɡɥɵ ɢ ɨɛɨɪɭɞɨɜɚɧɢɟ: 

− ɭɡɟɥ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɨɬɛɨɪɚ ɝɚɡɚ (ɞɚɥɟɟ – ɍɉɈȽ);  

− ɧɚɤɥɨɧɧɵɟ ɬɪɭɛɧɵɟ ɫɟɤɰɢɢ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ, 

ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɟ ɞɥɹ ɨɬɞɟɥɟɧɢɹ ɜɨɞɵ ɨɬ ɧɟɮɬɢ ɢ ɟɟ ɞɟɝɚɡɚɰɢɢ; 

− ɜɧɭɬɪɟɧɧɢɟ ɩɨɥɨɱɧɵɟ ɤɨɚɥɟɫɰɟɪɵ-ɨɫɚɞɢɬɟɥɢ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɟ ɞɥɹ 

ɞɨɨɱɢɫɬɤɢ ɜɨɞɵ ɨɬ ɦɟɯɚɧɢɱɟɫɤɢɯ ɩɪɢɦɟɫɟɣ ɢ ɧɟɮɬɢ. 

ɋɢɫɬɟɦɚ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɄȾɎɌ-Ⱥ ɫɨɫɬɨɢɬ ɢɡ ɞɜɭɯ ɭɪɨɜɧɟɣ: 

− ɧɢɠɧɢɣ ɭɪɨɜɟɧɶ – ɤɨɧɬɪɨɥɶɧɨ-ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɩɪɢɛɨɪɵ ɢ ɤɨɧɬɪɨɥɥɟɪɵ, 

ɨɛɴɟɞɢɧɟɧɧɵɟ ɜ ɪɚɫɩɪɟɞɟɥɟɧɧɭɸ ɫɟɬɶ ɥɨɤɚɥɶɧɨɝɨ ɤɨɧɬɪɨɥɹ ɢ ɭɩɪɚɜɥɟɧɢɹ; 

− ɜɟɪɯɧɢɣ ɭɪɨɜɟɧɶ – ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɟ ɪɚɛɨɱɟɟ ɦɟɫɬɨ ɨɩɟɪɚɬɨɪɚ, 

ɪɚɫɩɨɥɨɠɟɧɧɨɟ ɜ ɨɩɟɪɚɬɨɪɧɨɣ. 

Ɋɚɡɦɟɪɵ ɄȾɎɌ-Ⱥ ɢ ɢɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɨɛɴɟɦ ɨɩɪɟɞɟɥɹɸɬɫɹ ɜ 

ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɩɨ ɠɢɞɤɨɫɬɢ, ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ 

ɧɟɮɬɢ, ɩɥɚɫɬɨɜɨɣ ɜɨɞɵ, ɪɟɠɢɦɚ ɪɚɛɨɬɵ ɢ ɬɪɟɛɨɜɚɧɢɣ ɤ ɤɚɱɟɫɬɜɭ ɤɨɧɟɱɧɨɣ 

ɩɪɨɞɭɤɰɢɢ ɧɚ ɨɫɧɨɜɚɧɢɢ ɩɪɨɜɟɞɟɧɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɚɝɪɟɝɚɬɢɪɨɜɚɧɧɨɣ 

ɭɫɬɨɣɱɢɜɨɫɬɢ ɜɨɞɨɧɟɮɬɹɧɨɣ ɷɦɭɥɶɫɢɢ. Ʉɨɧɫɬɪɭɤɰɢɹ ɄȾɎɌ-Ⱥ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ 

ɪɢɫɭɧɤɟ 4. 

 

  

Ɋɢɫɭɧɨɤ 4 – Ʉɨɧɫɬɪɭɤɰɢɹ ɭɫɬɪɨɣɫɬɜɚ ɄȾɎɌ-Ⱥ 
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ɋɨɝɥɚɫɧɨ ɞɚɧɧɵɦ ɬɚɛɥɢɰɵ, ɜɵɛɢɪɚɟɦ ɤɨɧɰɟɜɨɣ ɞɟɥɢɬɟɥɶ ɮɚɡ ɬɪɭɛɧɵɣ 

ɦɚɪɤɢ ɄȾɎɌ-Ⱥ 1400-30-4. Ⱦɚɧɧɚɹ ɦɨɞɟɥɶ ɞɟɥɢɬɟɥɹ ɮɚɡ ɨɛɟɫɩɟɱɢɬ ɧɟɨɛɯɨɞɢɦɭɸ 

ɩɪɨɩɭɫɤɧɭɸ ɫɩɨɫɨɛɧɨɫɬɶ. 

ȼ ɬɚɛɥɢɰɟ 4 ɩɪɟɞɫɬɚɜɥɟɧɵ ɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɄȾɎɌ-Ⱥ. 

 

Ɍɚɛɥɢɰɚ 4 – Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɄȾɎɌ-Ⱥ 1400-30-4 

ɉɚɪɚɦɟɬɪ ɄȾɎɌ-Ⱥ 1400-30-4 

Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ, ɦɦ 1400ɯ15700ɯ30000 

Ʉɨɥɢɱɟɫɬɜɨ ɤɨɪɩɭɫɨɜ, ɲɬ 4 

Ɋɚɫɱɟɬɧɨɟ ɞɚɜɥɟɧɢɟ, Ɇɉɚ 1,6 

Ɍɟɦɩɟɪɚɬɭɪɚ ɪɚɛɨɱɟɣ ɫɪɟɞɵ, °ɋ +15 

Ⱦɥɢɧɚ ɩɥɨɳɚɞɤɢ, ɦɦ 38000 

ȼɵɫɨɬɚ ɇ, ɦɦ 9500 

ȼɵɫɨɬɚ ɇ2, ɦɦ 8750 

ɒɢɪɢɧɚ ɩɥɨɳɚɞɤɢ ȼ, ɦɦ 26000 

Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɨɫɹɦɢ ɤɨɪɩɭɫɨɜ ȼ1, ɦɦ 18000 

Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɨɩɨɪɚɦɢ, ɦɦ 13000 

Ʉɨɥɢɱɟɫɬɜɨ ɨɩɨɪ, ɲɬ 3 

 

ɋɟɩɚɪɚɬɨɪ ɇȽɋ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɨɬɞɟɥɟɧɢɹ ɩɨɩɭɬɧɨɝɨ 

ɧɟɮɬɹɧɨɝɨ ɝɚɡɚ ɨɬ ɧɟɮɬɟɝɚɡɨɜɨɞɹɧɨɣ ɫɦɟɫɢ ɢ ɞɨɥɠɟɧ ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɬɪɟɛɨɜɚɧɢɹɦ 

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɩɨ ɠɢɞɤɨɫɬɢ ɢ ɝɚɡɭ [11]. 

ɉɪɨɢɡɜɟɞɟɦ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɞɥɹ ɩɨɞɛɨɪɚ ɫɟɩɚɪɚɬɨɪɚ ɩɟɪɜɨɣ 

ɫɬɭɩɟɧɢ. 

ȼɧɚɱɚɥɟ ɨɩɪɟɞɟɥɢɦ ɨɛɴɟɦɧɵɣ ɪɚɫɯɨɞ ɠɢɞɤɨɫɬɢ ɢ ɝɚɡɚ ɜ ɫɟɩɚɪɚɬɨɪɟ, ɞɥɹ 

ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɜɵɛɨɪɚ ɚɩɩɚɪɚɬɚ.  

 Ɉɛɴɟɦɧɵɣ ɪɚɫɯɨɞ ɠɢɞɤɨɫɬɢ ɧɚɣɞɟɦ ɩɨ ɮɨɪɦɭɥɟ: 
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ɠ
ɠ 30

ɷɦρ
G

V = , (6.1) 

 

ɝɞɟ ɠG  – ɩɨɫɬɭɩɥɟɧɢɟ ɠɢɞɤɨɫɬɢ ɜ ɫɟɩɚɪɚɬɨɪ, ɤɝ/ɱ;  

 30
ɷɦρ  – ɩɥɨɬɧɨɫɬɶ ɩɨɫɬɭɩɚɸɳɟɣ ɩɥɚɫɬɨɜɨɣ ɧɟɮɬɢ (ɷɦɭɥɶɫɢɢ) ɩɪɢ 30 °ɋ, 

ɪɚɛɨɱɟɣ ɬɟɦɩɟɪɚɬɭɪɟ ɜ ɫɟɩɚɪɚɬɨɪɟ, ɤɝ/ɦ3. 

 ɉɪɟɞɜɚɪɢɬɟɥɶɧɨ ɪɚɫɫɱɢɬɚɟɦ ɩɥɨɬɧɨɫɬɶ ɷɦɭɥɶɫɢɢ ɩɪɢ 20 °ɋ ɩɨ ɭɪɚɜɧɟɧɢɸ 

ɚɞɞɢɬɢɜɧɨɫɬɢ, ɡɧɚɹ ɩɪɢɦɟɪɧɨɟ ɫɨɨɬɧɨɲɟɧɢɟ ɧɟɮɬɢ ɢ ɜɨɞɵ: 

 

 20
ɷɦ

20 20
ɧ ɜ

1ρ
0,13 0,87
ρ ρ

=
+

, (6.2) 

 

ɝɞɟ 20
ɧρ  – ɩɥɨɬɧɨɫɬɶ ɧɟɮɬɢ ɩɪɢ 20 °ɋ, ɤɝ/ɦ3; 

 20
ɜρ  – ɩɥɨɬɧɨɫɬɶ ɩɨɫɬɭɩɚɸɳɟɣ ɩɥɚɫɬɨɜɨɣ ɧɟɮɬɢ (ɷɦɭɥɶɫɢɢ) ɩɪɢ 20 °ɋ, 

ɪɚɛɨɱɟɣ ɬɟɦɩɟɪɚɬɭɪɟ ɜ ɫɟɩɚɪɚɬɨɪɟ, ɤɝ/ɦ3. 

 

20
ɷɦ

1ρ 990,1
0,13 0,87
850 1007

= =
+

 ɤɝ/ɦ3. 

 

 Ɉɬɧɨɫɢɬɟɥɶɧɭɸ ɩɥɨɬɧɨɫɬɶ ɷɦɭɥɶɫɢɢ ɩɪɢ 30 °ɋ ɨɩɪɟɞɟɥɢɦ ɩɨ ɭɪɚɜɧɟɧɢɸ: 

 

 20
4 ɷɦρ ρ ( 20)t t= − − , (6.3) 

 

ɝɞɟ 20
ɷɦρ  – ɩɥɨɬɧɨɫɬɶ ɷɦɭɥɶɫɢɢ ɩɪɢ 20 °ɋ, ɤɝ/ɦ3; 

 20
ɜρ  – ɩɥɨɬɧɨɫɬɶ ɩɨɫɬɭɩɚɸɳɟɣ ɩɥɚɫɬɨɜɨɣ ɧɟɮɬɢ (ɷɦɭɥɶɫɢɢ) ɩɪɢ 20 °ɋ, 

ɪɚɛɨɱɟɣ ɬɟɦɩɟɪɚɬɭɪɟ ɜ ɫɟɩɚɪɚɬɨɪɟ, ɤɝ/ɦ3. 
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20
ɷɦ0,001838 0,00132 ρ = −  , 

 

ɝɞɟ 20
ɷɦρ  – ɩɥɨɬɧɨɫɬɶ ɷɦɭɥɶɫɢɢ ɩɪɢ 20 °ɋ, ɤɝ/ɦ3. 

 

0,001838 0,00132 0,9901 0,00053 = −  = . 

 

Ɉɬɧɨɫɢɬɟɥɶɧɚɹ ɩɥɨɬɧɨɫɬɶ ɷɦɭɥɶɫɢɢ ɩɪɢ ɪɚɛɨɱɟɣ ɬɟɦɩɟɪɚɬɭɪɟ: 

 
 30

ɷɦρ 0,9901 0,00053 (30 20) 0,9848 984,8= −  − = = ɤɝ/ɦ3. 

 

 Ɍɨɝɞɚ ɨɛɴɟɦɧɵɣ ɪɚɫɯɨɞ ɠɢɞɤɨɫɬɢ ɛɭɞɟɬ ɪɚɜɟɧ: 

 

 ɠ
283330,5

287,7
984,8

V = = ɦ3/ɱ. 

 
Ɉɩɪɟɞɟɥɢɦ ɨɛɴɟɦɧɵɣ ɪɚɫɯɨɞ ɝɚɡɚ ɜ ɧɨɪɦɚɥɶɧɵɯ ɭɫɥɨɜɢɹɯ: 

 

ɝ
ɝ ɝ

ɧɭρ
G

V = , (6.4) 

 

ɝɞɟ ɝG  – ɩɨɫɬɭɩɥɟɧɢɟ ɝɚɡɚ ɜ ɫɟɩɚɪɚɬɨɪ, ɤɝ/ɱ;  

 ɝ
ɧɭρ  – ɩɥɨɬɧɨɫɬɶ ɝɚɡɚ ɩɪɢ ɧɨɪɦɚɥɶɧɵɯ ɭɫɥɨɜɢɹɯ, ɤɝ/ɦ3. 

 

 ɝ
7524

6720,85
1,1195

V = = ɦ3/ɱ. 

 

ȼɵɛɢɪɚɟɦ, ɞɜɚ ɨɫɧɨɜɧɵɯ ɢ ɨɞɢɧ ɪɟɡɟɪɜɧɵɣ, ɫɟɩɚɪɚɬɨɪ ɇȽɋ-0,6-2400, ɬɚɤ 

ɤɚɤ ɨɧ ɩɨɞɯɨɞɢɬ ɩɨ ɜɫɟɦ ɬɪɟɛɨɜɚɧɢɹɦ, ɫ ɧɚɢɦɟɧɶɲɢɦɢ ɷɤɨɧɨɦɢɱɟɫɤɢɦɢ 

ɡɚɬɪɚɬɚɦɢ ɧɚ ɟɝɨ ɢɫɩɨɥɧɟɧɢɟ. 

ȼ ɬɚɛɥɢɰɟ 5 ɩɪɟɞɫɬɚɜɥɟɧɵ ɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɇȽɋ-0,6-2400. 
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Ɍɚɛɥɢɰɚ 5 – Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɇȽɋ-0,6-2400 

ɉɚɪɚɦɟɬɪ  ɇȽɋ-0,6-2400 

Ɉɛɴɟɦ, ɦ3 50 

Ⱦɢɚɦɟɬɪ, ɦɦ 2400 

Ⱦɥɢɧɚ, ɦɦ 1106000 

ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɩɨ ɧɟɮɬɢ, ɦ3/ɱ 160-800 

ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɩɨ ɝɚɡɭ, ɦ3/ɱ 82900 

 

Ɉɩɪɟɞɟɥɹɟɦ ɦɚɤɫɢɦɚɥɶɧɭɸ ɩɪɨɩɭɫɤɧɭɸ ɫɩɨɫɨɛɧɨɫɬɶ ɷɬɨɝɨ ɫɟɩɚɪɚɬɨɪɚ ɩɨ 

ɩɥɚɫɬɨɜɨɣ ɧɟɮɬɢ (ɷɦɭɥɶɫɢɢ): 

 
2 30 ɧɭ

max ɷɦ ɝ
ɠ

ɷɦ

(ρ ρ )
3600

18ȝ
F d g

V
  − 

=  , (6.4) 

 

ɝɞɟ F  – ɩɥɨɳɚɞɶ ɡɟɪɤɚɥɚ ɧɟɮɬɢ, ɦ2; 

d  – ɞɢɚɦɟɬɪ ɩɭɡɵɪɶɤɨɜ ɝɚɡɚ, ɤɝ/ɦ3; 
30
ɷɦρ  – ɩɥɨɬɧɨɫɬɶ ɷɦɭɥɶɫɢɢ ɩɪɢ ɪɚɛɨɱɢɯ ɭɫɥɨɜɢɹɯ ɜ ɫɟɩɚɪɚɬɨɪɟ, ɤɝ/ɦ3; 

ɧɭ
ɝρ  – ɩɥɨɬɧɨɫɬɶ ɝɚɡɚ ɩɪɢ ɪɚɛɨɱɢɯ ɭɫɥɨɜɢɹɯ ɜ ɫɟɩɚɪɚɬɨɪɟ, ɤɝ/ɦ3; 

g  – ɭɫɤɨɪɟɧɢɟ ɫɜɨɛɨɞɧɨɝɨ ɩɚɞɟɧɢɹ, ɦ/ɫ2; 

ɷɦȝ  – ɞɢɧɚɦɢɱɟɫɤɚɹ ɜɹɡɤɨɫɬɶ ɷɦɭɥɶɫɢɢ ɩɪɢ 30 °ɋ, ɉɚ∙ɫ. 

Ɉɛɵɱɧɨ ɭɪɨɜɟɧɶ ɠɢɞɤɨɫɬɢ ɜ ɫɟɩɚɪɚɬɨɪɟ ɧɚɯɨɞɢɬɶɫɹ ɧɟɫɤɨɥɶɤɨ ɜɵɲɟ 

ɨɫɟɜɨɣ ɥɢɧɢɢ. Ⱦɥɹ ɭɩɪɨɳɟɧɢɹ ɪɚɫɱɟɬɨɜ ɦɨɠɧɨ ɫ ɞɨɫɬɚɬɨɱɧɨɣ ɬɨɱɧɨɫɬɶ ɩɪɢɧɹɬɶ 

ɩɥɨɳɚɞɶ ɡɟɪɤɚɥɚ ɧɟɮɬɢ ɪɚɜɧɨɣ 95 % ɨɬ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ [10]: 

 

B0,95F D L=   , (6.5) 

 

ɝɞɟ BD  – ɜɧɭɬɪɟɧɧɢɣ ɞɢɚɦɟɬɪ ɫɟɩɚɪɚɬɨɪɚ, ɦ; 

L  – ɞɥɢɧɚ ɫɟɩɚɪɚɬɨɪɚ, ɦ. 
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0,95 2,4 11,06 25,22F =   = ɦ2. 

 

Ⱦɥɹ ɪɚɫɱɟɬɚ ɞɢɧɚɦɢɱɟɫɤɨɣ ɜɹɡɤɨɫɬɢ ɷɦɭɥɶɫɢɢ ɩɪɢ 30 °ɋ ɧɟɨɛɯɨɞɢɦɨ 

ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɨɩɪɟɞɟɥɢɬɶ ɞɢɧɚɦɢɱɟɫɤɭɸ ɜɹɡɤɨɫɬɶ ɧɟɮɬɢ ɩɪɢ 30 °ɋ. Ⱦɥɹ 

ɪɚɫɱɟɬɚ ɩɨɫɥɟɞɧɟɣ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɧɚɯɨɞɢɦ ɞɢɧɚɦɢɱɟɫɤɭɸ ɜɹɡɤɨɫɬɶ ɧɟɮɬɢ ɩɪɢ 

20 °ɋ ɢ 50 °ɋ [10]. 

Ⱦɢɧɚɦɢɱɟɫɤɚɹ ɜɹɡɤɨɫɬɶ ɧɟɮɬɢ ɩɪɢ 20 °ɋ: 

 
20

20 20 ɧȝ ρv=  , (6.6) 

 

ɝɞɟ 20v  – ɤɢɧɟɦɚɬɢɱɟɫɤɚɹ ɜɹɡɤɨɫɬɶ ɧɟɮɬɢ ɩɪɢ 20 °ɋ, ɦ2/ɫ; 
20
ɧρ  – ɩɥɨɬɧɨɫɬɶ ɧɟɮɬɢ ɩɪɢ 20 °ɋ, ɤɝ/ɦ3. 

 
5

20ȝ 1,5 10 850 12,75−=   = ɦɉɚ∙ɫ. 

 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɞɢɧɚɦɢɱɟɫɤɨɣ ɜɹɡɤɨɫɬɢ ɧɟɮɬɢ ɩɪɢ 50 °ɋ ɧɚɯɨɞɢɦ ɫɧɚɱɚɥɚ 

ɨɬɧɨɫɢɬɟɥɶɧɭɸ ɩɥɨɬɧɨɫɬɶ ɧɟɮɬɢ ɩɪɢ 50 °ɋ ɢɡ ɮɨɪɦɭɥɵ (6.3): 

 

0,001838 0,00132 0,850 0,000715 = −  = . 

 

Ɉɬɧɨɫɢɬɟɥɶɧɚɹ ɩɥɨɬɧɨɫɬɶ ɧɟɮɬɢ ɛɭɞɟɬ ɪɨɜɧɹɬɶɫɹ ɩɨ ɮɨɪɦɭɥɟ (6.3): 

 
50
ɧρ 0,85 0,000715 (50 20) 0,8286 828,6= −  − = = ɤɝ/ɦ3. 

 

ɇɚɯɨɞɢɦ ɞɢɧɚɦɢɱɟɫɤɭɸ ɜɹɡɤɨɫɬɶ ɧɟɮɬɢ ɩɪɢ 50 °ɋ ɢɡ ɮɨɪɦɭɥɵ (6.6): 

 
5

50ȝ 0,72 10 828,6 5,97−=   = ɦɉɚ∙ɫ. 

 

Ⱦɢɧɚɦɢɱɟɫɤɭɸ ɜɹɡɤɨɫɬɶ ɧɟɮɬɢ ɩɪɢ 30 °ɋ ɨɩɪɟɞɟɥɹɟɦ ɢɡ ɭɪɚɜɧɟɧɢɹ: 
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0,3350
30 20

20

lgȝ
lgȝ lgȝ ( )

lgȝ
=  (6.7) 

 

ɝɞɟ 20ȝ  – ɞɢɧɚɦɢɱɟɫɤɚɹ ɜɹɡɤɨɫɬɶ ɧɟɮɬɢ ɩɪɢ 20 °ɋ, ɦɉɚ∙ɫ; 

50ȝ  – ɞɢɧɚɦɢɱɟɫɤɚɹ ɜɹɡɤɨɫɬɶ ɧɟɮɬɢ ɩɪɢ 50 °ɋ, ɦɉɚ∙ɫ. 

 

0,33
30

lg5,97
lgȝ lg12,75 ( )

lg12,75
=   

 

30ȝ 9,68=  ɦɉɚ∙ɫ. 

 

Ⱦɢɧɚɦɢɱɟɫɤɭɸ ɜɹɡɤɨɫɬɶ ɷɦɭɥɶɫɢɢ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 

 

( )
30

ɷɦ 2,5

ɜ

ȝȝ
1 β

=
−

, (6.8) 

 

ɝɞɟ 30ȝ  – ɞɢɧɚɦɢɱɟɫɤɚɹ ɜɹɡɤɨɫɬɶ ɧɟɮɬɢ ɩɪɢ 30 °ɋ, ɦɉɚ∙ɫ; 

ɜβ  – ɞɨɥɹ ɜɨɞɵ ɜ ɷɦɭɥɶɫɢɢ. 

 

( )ɷɦ 2,5

9,68ȝ 1,613
1 0,87

= =
−

 ɦɉɚ∙ɫ. 

 

Ɇɚɤɫɢɦɚɥɶɧɚɹ ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɫɟɩɚɪɚɬɨɪɚ ɩɨ ɠɢɞɤɨɫɬɢ: 

 
3 2

max
ɠ 3

22,52 (1,5 10 ) (984,8 8,07) 9,81
3600 619,91

18 1,613 10
V

−

−

   − 
=  =

 
ɦ3/ɱ. 
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Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɪɚɫɱɟɬ ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɦɚɤɫɢɦɚɥɶɧɚɹ ɩɪɨɩɭɫɤɧɚɹ 

ɫɩɨɫɨɛɧɨɫɬɶ ɜɵɛɪɚɧɧɨɝɨ ɫɟɩɚɪɚɬɨɪɚ ɩɨ ɠɢɞɤɨɫɬɢ ɩɪɟɜɵɲɚɟɬ ɪɟɚɥɶɧɵɣ ɪɚɫɯɨɞ 

ɩɥɚɫɬɨɜɨɣ ɧɟɮɬɢ ɧɚ ɜɯɨɞɟ: 

619,91 ɦ3/ɱ 287,7 ɦ3/ɱ. 

 

ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɜɵɛɪɚɧɧɵɣ ɫɟɩɚɪɚɬɨɪ ɨɛɟɫɩɟɱɢɬ ɧɟɨɛɯɨɞɢɦɵɟ ɭɫɥɨɜɢɹ 

ɩɟɪɜɨɣ ɫɬɭɩɟɧɢ ɫɟɩɚɪɚɰɢɢ ɧɟɮɬɢ. 

ɋɯɟɦɚ ɪɚɛɨɬɵ ɫɟɩɚɪɚɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 6. 

 

 

Ɋɢɫɭɧɨɤ 6 – ɋɯɟɦɚ ɪɚɛɨɬɵ ɫɟɩɚɪɚɬɨɪɚ ɇȽɋ: 1 – ɲɬɭɰɟɪ ɧɟɮɬɟɝɚɡɨɜɨɝɨ ɩɨɬɨɤɚ; 2 

– ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɟ ɭɫɬɪɨɣɫɬɜɨ; 3 – ɧɚɤɥɨɧɧɵɟ ɠɟɥɨɛɚ – ɞɟɮɥɟɤɬɨɪɵ; 4 – 

ɮɢɥɶɬɪ ɝɪɭɛɨɣ ɨɱɢɫɬɤɢ; 5 – ɮɢɥɶɬɪ ɬɨɧɤɨɣ ɨɱɢɫɬɤɢ; 6 – ɲɬɭɰɟɪ ɜɵɯɨɞɚ ɝɚɡɚ; 7 – 

ɩɚɬɪɭɛɨɤ ɜɵɯɨɞɚ ɧɟɮɬɢ; 8 – ɞɢɫɤ  

 

Ɋɚɛɨɬɚ ɫɟɩɚɪɚɬɨɪɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɧɟɫɤɨɥɶɤɨ ɷɬɚɩɨɜ. ȼ ɧɚɱɚɥɟ 

ɝɚɡɨɜɨɞɨɧɟɮɬɹɧɚɹ ɫɦɟɫɶ ɩɨɫɬɭɩɚɟɬ ɜ ɫɨɫɭɞ ɱɟɪɟɡ ɜɨɞɧɵɣ ɩɚɬɪɭɛɨɤ, ɚ ɡɚɬɟɦ, ɱɟɪɟɡ 

ɩɟɪɟɝɨɪɨɞɤɢ, ɩɨɩɭɬɧɨ ɦɟɧɹɹ ɧɚɩɪɚɜɥɟɧɢɟ ɞɜɢɠɟɧɢɹ, ɩɨɩɚɞɚɟɬ ɜ ɧɚɤɥɨɧɧɵɟ 

ɠɟɥɨɛɚ, ɝɞɟ ɩɪɨɢɫɯɨɞɢɬ ɩɟɪɜɨɧɚɱɚɥɶɧɨɟ ɨɬɞɟɥɟɧɢɟ ɝɚɡɚ. 

ɇɚ ɫɥɟɞɭɸɳɟɦ ɷɬɚɩɟ ɨɬɞɟɥɢɜɲɢɣɫɹ ɝɚɡ ɩɨɫɬɭɩɚɟɬ ɜ ɤɚɩɥɟɨɬɛɨɣɧɢɤɢ, ɫ 

ɩɨɦɨɳɶɸ ɤɨɬɨɪɵɯ ɩɪɨɢɫɯɨɞɢɬ ɨɬɞɟɥɟɧɢɟ ɤɚɩɟɥɟɤ ɠɢɞɤɨɫɬɢ ɨɬ ɝɚɡɚ. ɇɚ 

ɩɨɫɥɟɞɧɟɦ ɷɬɚɩɟ ɨɫɜɨɛɨɞɢɜɲɢɣɫɹ ɝɚɡ ɱɟɪɟɡ ɩɚɬɪɭɛɨɤ ɩɨɩɚɞɚɟɬ ɜ ɝɚɡɨɫɛɨɪɧɭɸ 
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ɫɟɬɶ, ɚ ɠɢɞɤɨɫɬɶ ɱɟɪɟɡ ɧɢɠɧɸɸ ɱɚɫɬɶ ɫɟɩɚɪɚɬɨɪɚ, ɩɪɨɣɞɹ ɱɟɪɟɡ ɩɟɧɨɝɚɫɢɬɟɥɶ 

ɧɚɩɪɚɜɥɹɟɬɫɹ ɧɚ ɞɚɥɶɧɟɣɲɭɸ ɩɨɞɝɨɬɨɜɤɭ [11]. 

ɇɚ ɪɢɫɭɧɤɟ 7 ɩɪɟɞɫɬɚɜɥɟɧɚ ɫɯɟɦɚ ɩɨɞɤɥɸɱɟɧɢɹ ɩɟɪɜɨɣ ɫɬɭɩɟɧɢ ɫɟɩɚɪɚɰɢɢ. 

 

 

Ɋɢɫɭɧɨɤ 7 – ɋɯɟɦɚ ɩɨɞɤɥɸɱɟɧɢɹ ɜɯɨɞɧɨɣ ɫɬɭɩɟɧɢ ɫɟɩɚɪɚɰɢɢ 

 

6.2 Ȼɥɨɤ ɧɚɝɪɟɜɚ, ɨɬɫɬɨɹ ɢ ɜɬɨɪɚɹ ɫɬɭɩɟɧɶ ɫɟɩɚɪɚɰɢɢ 

 

 Ⱦɥɹ ɧɚɝɪɟɜɚ ɷɦɭɥɶɫɢɢ ɩɟɪɟɞ ɜɬɨɪɨɣ ɫɬɭɩɟɧɶɸ ɫɟɩɚɪɚɰɢɢ ɩɪɢɦɟɧɹɸɬ ɉɌȻ. 

ɋɦɟɫɶ ɩɨɫɥɟ ɩɟɪɜɨɣ ɫɬɭɩɟɧɢ ɫɟɩɚɪɚɰɢɢ ɩɨɫɬɭɩɚɟɬ ɜ ɬɟɩɥɨɨɛɦɟɧɧɭɸ 

ɤɚɦɟɪɭ ɩɟɱɢ, ɞɥɹ ɩɨɜɵɲɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɞɥɹ ɞɚɥɶɧɟɣɲɟɣ ɩɨɞɝɨɬɨɜɤɢ. Ⱦɜɢɝɚɹɫɶ 

ɜɧɭɬɪɢ ɤɚɦɟɪɵ ɫɦɟɫɶ ɩɨɞɜɟɪɝɚɟɬɫɹ ɧɚɝɪɟɜɭ ɡɚ ɫɱɟɬ ɤɨɧɬɚɤɬɚ ɫ ɬɚɤ ɧɚɡɵɜɚɟɦɵɦɢ 

ɡɦɟɟɜɢɤɚɦɢ. ɇɚɝɪɟɜɚɧɢɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɛɥɚɝɨɞɚɪɹ ɫɝɨɪɚɧɢɸ ɬɨɩɥɢɜɧɨɝɨ ɝɚɡɚ, 

ɤɨɬɨɪɵɣ ɜ ɪɹɞɟ ɫɥɭɱɚɟɜ ɞɨɛɵɜɚɟɬɫɹ ɧɚ ɫɚɦɨɦ ɦɟɫɬɨɪɨɠɞɟɧɢɢ. 

ȼ ɛɥɨɤɟ ɨɫɧɨɜɚɧɢɹ ɩɟɱɢ ɪɚɡɦɟɳɟɧɵ ɱɟɬɵɪɟ ɤɚɦɟɪɵ ɫɝɨɪɚɧɢɹ. ȼ ɤɚɠɞɨɣ ɢɡ 

ɤɨɬɨɪɵɯ ɩɪɨɢɫɯɨɞɢɬ ɫɠɢɝɚɧɢɟ ɝɚɡɨɜɨɝɨ ɬɨɩɥɢɜɚ.  

Ⱦɥɹ ɩɨɞɝɨɬɨɜɤɢ ɬɨɩɥɢɜɚ ɨɛɨɪɭɞɨɜɚɧɨ ɫɩɟɰɢɚɥɶɧɨɟ ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɨɟ 

ɭɤɪɵɬɢɟ, ɬɚɦ ɠɟ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɡɚɩɨɪɧɚɹ ɚɪɦɚɬɭɪɚ, ɬɪɭɛɨɩɪɨɜɨɞɧɚɹ ɨɛɜɹɡɤɚ ɢ 

ɪɚɡɥɢɱɧɵɟ ɩɪɢɛɨɪɵ ɛɟɡɨɩɚɫɧɨɫɬɢ. 
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ɉɨɞɚɱɚ ɜɨɡɞɭɯɚ ɜ ɤɚɦɟɪɭ ɫɝɨɪɚɧɢɹ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɪɢ ɩɨɦɨɳɢ 

ɞɜɭɯɩɪɨɜɨɞɧɨɝɨ ɝɚɡɨɝɨɪɟɥɨɱɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ. Ɍɚɤɠɟ ɩɪɟɞɭɫɦɨɬɪɟɧ ɛɥɨɤ 

ɜɟɧɬɢɥɹɬɨɪɧɨɝɨ ɚɝɪɟɝɚɬɚ. 

Ȼɥɨɤ ɜɟɧɬɢɥɹɬɨɪɧɨɝɨ ɚɝɪɟɝɚɬɚ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɬɚɥɶɧɭɸ ɫɜɚɪɧɭɸ ɪɚɦɭ, 

ɧɚ ɤɨɬɨɪɨɣ ɜɫɬɪɨɟɧ ɜɟɧɬɢɥɹɬɨɪɧɵɣ ɚɝɪɟɝɚɬ. ȼ ɫɨɫɬɚɜ ɜɟɧɬɢɥɹɬɨɪɧɨɝɨ ɚɝɪɟɝɚɬɚ 

ɜɯɨɞɢɬ ɰɟɧɬɪɨɛɟɠɧɵɣ ɜɟɧɬɢɥɹɬɨɪ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ ɢ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ. 

Ȼɥɨɤ ɜɟɧɬɢɥɹɬɨɪɧɨɝɨ ɚɝɪɟɝɚɬɚ ɜɤɥɸɱɚɟɬ ɬɚɤɠɟ ɜ ɫɜɨɣ ɫɨɫɬɚɜ ɩɪɢɟɦɧɵɣ 

ɜɨɡɞɭɯɨɜɨɞ ɢ ɧɚɝɧɟɬɚɬɟɥɶɧɵɣ ɩɟɪɟɯɨɞɧɵɣ ɜɨɡɞɭɯɨɜɨɞ. 

Ɍɟɩɥɨɨɛɦɟɧɧɚɹ ɤɚɦɟɪɚ ɩɟɱɢ ɫɧɚɛɠɟɧɚ ɱɟɬɵɪɶɦɹ ɞɵɦɨɜɵɦɢ ɬɪɭɛɚɦɢ ɞɥɹ 

ɜɵɜɨɞɚ ɢɡ ɧɟɟ ɨɯɥɚɠɞɟɧɧɵɯ ɩɪɨɞɭɤɬɨɜ ɫɝɨɪɚɧɢɹ ɬɨɩɥɢɜɚ ɜ ɚɬɦɨɫɮɟɪɭ, 

ɩɥɨɳɚɞɤɚɦɢ ɨɛɫɥɭɠɢɜɚɧɢɹ ɢ ɫɬɪɟɦɹɧɤɨɣ ɞɥɹ ɨɛɫɥɭɠɢɜɚɧɢɹ ɜɡɪɵɜɧɵɯ 

ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɯ ɤɥɚɩɚɧɨɜ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɧɚ ɟɟ ɛɨɤɨɜɵɯ ɩɨɜɟɪɯɧɨɫɬɹɯ. 

ȼ ɬɨɪɰɟɜɨɣ ɫɬɟɧɤɟ ɤɨɪɩɭɫɚ ɬɟɩɥɨɨɛɦɟɧɧɨɣ ɤɚɦɟɪɵ ɢɦɟɟɬɫɹ ɲɬɭɰɟɪ ɞɥɹ ɩɨɞɜɨɞɚ 

ɩɚɪɚ, ɨɛɜɹɡɚɧɧɵɣ ɜ ɟɞɢɧɭɸ ɫɢɫɬɟɦɭ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɩɨɠɚɪɨɬɭɲɟɧɢɹ. 

ɇɚ ɪɢɫɭɧɤɟ 8 ɢɡɨɛɪɚɠɟɧɚ ɫɯɟɦɚ ɬɟɩɥɨɨɛɦɟɧɧɨɣ ɤɚɦɟɪɵ ɩɟɱɢ. 

 

 

Ɋɢɫɭɧɨɤ 8 – ɋɯɟɦɚ ɬɟɩɥɨɨɛɦɟɧɧɨɣ ɤɚɦɟɪɵ ɩɟɱɢ: 1 – ɤɚɪɤɚɫ; 2 – ɨɛɲɢɜɤɚ 

ɜɧɟɲɧɹɹ; 3 – ɬɟɩɥɨɜɚɹ ɢɡɨɥɹɰɢɹ; 4 – ɨɛɲɢɜɤɚ ɜɧɭɬɪɟɧɧɹɹ; 5 – ɡɦɟɟɜɢɤ; 6 – 

ɧɚɩɪɚɜɥɹɸɳɚɹ ɞɟɮɥɟɤɬɨɪɚ; 7 – ɤɚɦɟɪɚ ɫɝɨɪɚɧɢɹ; 8 – ɛɥɨɤ ɜɡɪɵɜɧɵɯ ɤɥɚɩɚɧɨɜ;  

9 – ɬɪɭɛɚ ɞɵɦɨɜɚɹ; 10 – ɭɫɬɪɨɣɫɬɜɨ ɤɨɧɬɪɨɥɹ ɩɥɚɦɟɧɢ. 
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Ⱦɥɹ ɩɨɞɛɨɪɚ ɧɟɨɛɯɨɞɢɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɛɥɨɤɚ ɧɚɝɪɟɜɚ ɩɪɨɢɡɜɟɞɟɦ 

ɫɥɟɞɭɸɳɢɟ ɪɚɫɱɟɬɵ. 

ȼ ɬɪɭɛɱɚɬɭɸ ɩɟɱɶ ɩɨɫɬɭɩɚɟɬ ɷɦɭɥɶɫɢɹ ɢɡ ɨɬɫɬɨɣɧɢɤɨɜ, ɝɞɟ ɧɚɝɪɟɜɚɟɬɫɹ ɨɬ 

30 °ɋ ɞɨ 40 °ɋ. ɉɪɢɦɟɦ ɞɥɹ ɪɚɫɱɟɬɧɨɣ ɭɫɬɚɧɨɜɤɢ ɩɟɱɢ ɬɢɩɚ ɉɌȻ-10. 

ɇɟɨɛɯɨɞɢɦɚɹ ɩɥɨɳɚɞɶ ɩɨɜɟɪɯɧɨɫɬɢ ɧɚɝɪɟɜɚ ɩɨɫɬɭɩɚɸɳɟɣ ɷɦɭɥɶɫɢɢ: 

 

ɫɪ

Q
F

K t
=


, (6.9) 

 

ɝɞɟ Q  – ɩɥɨɳɚɞɶ ɡɟɪɤɚɥɚ ɧɟɮɬɢ, ȼɬ; 

K  – ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɟɪɟɞɚɱɢ, 
2

ɬ
ɞɦ

ȼ
ɝɪɚ

; 

ɫɪt  – ɫɪɟɞɧɢɣ ɬɟɦɩɟɪɚɬɭɪɧɵɣ ɧɚɩɨɪ, ɝɪɚɞ. 

Ʉɨɥɢɱɟɫɬɜɨ ɩɟɪɟɞɚɜɚɟɦɨɝɨ ɬɟɩɥɚ ɷɦɭɥɶɫɢɢ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɭɪɚɜɧɟɧɢɸ: 

 

ɷɦ ɤɨɧ ɧɚɱ( )Q G J J=  − , (6.10) 

 

ɝɞɟ ɷɦG  – ɦɚɫɫɨɜɵɣ ɪɚɫɯɨɞ ɷɦɭɥɶɫɢɢ, ɤɝ/ɫ; 

ɤɨɧJ  – ɤɨɧɟɱɧɚɹ ɷɧɬɚɥɶɩɢɹ ɷɦɭɥɶɫɢɢ, Ⱦɠ/ɤɝ; 

ɧɚɱJ  – ɧɚɱɚɥɶɧɚɹ ɷɧɬɚɥɶɩɢɹ ɷɦɭɥɶɫɢɢ, Ⱦɠ/ɤɝ. 

ɗɧɬɚɥɶɩɢɸ ɧɟɮɬɹɧɨɣ ɷɦɭɥɶɫɢɢ ɦɨɠɧɨ ɪɚɫɫɱɢɬɚɬɶ ɩɨ ɮɨɪɦɭɥɟ: 

 

2

15
15

1
(0,0017 0,762 334,25)

ρ
J T T=   +  − , (6.11) 

 

ɝɞɟ 15
15ρ  – ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɩɥɨɬɧɨɫɬɶ ɧɟɮɬɹɧɨɣ ɷɦɭɥɶɫɢɢ, ɤɝ/ɦ3; 

Ɍ  – ɬɟɦɩɟɪɚɬɭɪɚ, Ʉ. 
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Ɉɬɧɨɫɢɬɟɥɶɧɭɸ ɩɥɨɬɧɨɫɬɶ ɧɟɮɬɹɧɨɣ ɷɦɭɥɶɫɢɢ ɪɚɫɫɱɢɬɚɟɦ ɩɨ ɮɨɪɦɭɥɟ: 

 
15 20
15 ɷɦρ ρ 5 = +  , (6.12) 

 

ɝɞɟ 20
ɷɦρ  – ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɩɥɨɬɧɨɫɬɶ ɧɟɮɬɹɧɨɣ ɷɦɭɥɶɫɢɢ ɩɪɢ 20°ɋ, ɤɝ/ɦ3; 

  – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (6.3). 

 
15
15ρ 0,9901 5 0,00053 0,993= +  = ɤɝ/ɦ3 

 

ɗɧɬɚɥɶɩɢɹ ɷɦɭɥɶɫɢɢ ɧɚ ɜɯɨɞɟ ɜ ɩɟɱɶ ɩɨ ɮɨɪɦɭɥɟ (6.11): 

 

2
ɧɚɱ

1
(0,0017 (30 273) 0,762 (30 273) 334,25) 52931,11

0,993
J =   + +  + − =  Ⱦɠ/ɤɝ. 

 

ɗɧɬɚɥɶɩɢɹ ɷɦɭɥɶɫɢɢ ɧɚ ɜɵɯɨɞɟ ɢɡ ɩɟɱɢ ɩɨ ɮɨɪɦɭɥɟ (6.11): 

 

2
ɤɨɧ

1
(0,0017 (40 273) 0,762 (40 273) 334,25) 71094,78

0,993
J =   + +  + − =  Ⱦɠ/ɤɝ. 

 

Ɍɨɝɞɚ ɩɨɥɟɡɧɚɹ ɬɟɩɥɨɜɚɹ ɧɚɝɪɭɡɤɚ ɩɟɱɢ ɛɭɞɟɬ ɪɚɜɧɚ: 

 

92,59 (71094,78 52931,11) 1681,77Q =  − =  кВт. 

 

ɋɪɟɞɧɸɸ ɬɟɦɩɟɪɚɬɭɪɭ ɞɵɦɨɜɵɯ ɝɚɡɨɜ ɩɪɢɧɢɦɚɟɬ 600 °ɋ, ɬɨɝɞɚ 

ɬɟɦɩɟɪɚɬɭɪɚ ɭɯɨɞɹɳɢɯ ɝɚɡɨɜ ɛɭɞɟɬ ɪɚɜɧɚ: 

 

ɫɪ
30 40

600 ( ) 565
2

t
+

 = − =  °ɋ. 

 

Ɍɨɝɞɚ ɧɟɨɛɯɨɞɢɦɚɹ ɩɥɨɳɚɞɶ ɩɨɜɟɪɯɧɨɫɬɢ ɧɚɝɪɟɜɚ ɫɨɫɬɚɜɢɬ: 
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1681768,65
148,83

20 565
F = =


 ɦ2. 

 

ɋɪɚɜɧɢɜɚɟɦ ɩɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɫ ɩɥɨɳɚɞɶɸ ɩɨɜɟɪɯɧɨɫɬɢ ɫɬɚɧɞɚɪɬɧɨɣ 

ɩɟɱɢ. 148,83 ɦ2 ˂ 1150 ɦ2, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɞɥɹ ɨɤɨɧɱɚɬɟɥɶɧɨɣ ɭɫɬɚɧɨɜɤɢ 

ɩɪɢɧɢɦɚɟɦ ɩɟɱɢ ɬɢɩɚ ɉɌȻ-10 ɜ ɤɨɥɢɱɟɫɬɜɟ ɬɪɟɯ ɲɬɭɤ, ɝɞɟ ɨɞɧɚ ɪɟɡɟɪɜɧɚɹ ɢ ɞɜɟ 

ɨɫɧɨɜɧɵɯ.  

Ⱦɚɧɧɨɟ ɪɟɲɟɧɢɟ ɨɩɪɚɜɞɵɜɚɟɬɫɹ ɛɭɞɭɳɢɦ ɭɜɟɥɢɱɟɧɢɟɦ ɞɨɛɵɱɢ ɧɚ 

ɦɟɫɬɨɪɨɠɞɟɧɢɢ. ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɟɱɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 6. 

 

Ɍɚɛɥɢɰɚ 6 – Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɉɌȻ-10 

ɇɚɡɜɚɧɢɟ ɩɚɪɚɦɟɬɪɚ ɉɌȻ-10 

Ɍɟɩɥɨɜɚɹ ɦɨɳɧɨɫɬɶ, Ɇȼɬ 5-12 

ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɩɨ ɧɚɝɪɟɬɨɦɭ 

ɩɪɨɞɭɤɬɭ, ɤɝ/ɫ 
200-500 

ɇɚɝɪɟɜɚɟɦɚɹ ɫɪɟɞɚ 
ɇɟɮɬɶ, ɧɟɮɬɹɧɚɹ ɷɦɭɥɶɫɢɹ ɫ ɫɨɞɟɪɠɚɧɢɟɦ 

ɫɟɪɟɜɨɞɨɪɨɞɚ ɜ ɩɨɩɭɬɧɨɦ ɝɚɡɟ ɞɨ 0,1 % 

Ɍɟɦɩɟɪɚɬɭɪɚ 

ɧɟɮɬɹɧɨɣ ɷɦɭɥɶɫɢɢ, 

°ɋ 

ɇɚ ɜɯɨɞɟ ɜ ɩɟɱɶ, ɧɟ 

ɦɟɧɟɟ 
5 

ɇɚ ɜɵɯɨɞɟ ɢɡ ɩɟɱɢ, 

ɧɟ ɛɨɥɟɟ 
90 

Ⱦɚɜɥɟɧɢɟɜ ɩɪɨɞɭɤɬɨɜɨɦ ɡɦɟɟɜɢɤɟ, ɧɟ ɛɨɥɟɟ, 

Ɇɉɚ 
6,3 

Ɍɨɩɥɢɜɨ 

ɉɪɢɪɨɞɧɵɣ ɢɥɢ ɩɨɩɭɬɧɵɣ ɧɟɮɬɹɧɨɣ ɝɚɡ, 

ɨɫɭɲɟɧɧɵɣ ɢ ɨɱɢɳɟɧɧɵɣ, ɫ ɫɨɞɟɪɠɚɧɢɟɦ 

ɫɟɪɨɜɨɞɨɪɨɞɚ ɧɟ ɛɨɥɟɟ 0,002 % ɦɚɫɫɨɜɵɯ, ɨɬ 

ɚɜɬɨɧɨɦɧɨɝɨ ȽɉɊ 

Ⱦɚɜɥɟɧɢɟ 

ɬɨɩɥɢɜɧɨɝɨ ɝɚɡɚ, ɜ 

ɩɪɟɞɟɥɚɯ, Ɇɉɚ 

ɇɚ ɜɯɨɞɟ ɜ ɩɟɱɶ 0,1-0,3 

ɉɟɪɟɞ ɤɚɦɟɪɨɣ 

ɫɝɨɪɚɧɢɹ 
0,005-0,05 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 6 

ɇɚɡɜɚɧɢɟ ɩɚɪɚɦɟɬɪɚ ɉɌȻ-10 

Ɋɚɫɯɨɞ ɬɨɩɥɢɜɧɨɝɨ ɝɚɡɚ, ɧɟ ɛɨɥɟɟ, ɦ3/ɱ 1600 

ɄɉȾ, ɧɟ ɦɟɧɟɟ, % 85 

Ɇɚɫɫɚ ɩɟɱɢ ɜ ɧɟɪɚɛɨɱɟɦ ɫɨɫɬɨɹɧɢɢ, ɤɝ 46703 

Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ, ɦ 15,7ɯ3,52ɯ8 

ɋɢɫɬɟɦɚ ɩɨɠɚɪɨɬɭɲɟɧɢɹ 

ɍɫɬɚɧɨɜɤɚ ɚɡɨɬɨɬɭɲɟɧɢɹ ɧɚ ɛɚɡɟ 

ɦɟɦɛɪɚɧɧɨɣ ɜɨɡɞɭɯɨɪɚɡɞɟɥɢɬɟɥɶɧɨɣ 

ɚɡɨɬɧɨɣ ɭɫɬɚɧɨɜɤɢ ɬɢɩɚ ȺɉɌ-8. 

ɉɚɪɨɬɭɲɟɧɢɟ 

 

Ⱦɥɹ ɨɬɫɬɨɹ ɧɟɮɬɹɧɵɯ ɷɦɭɥɶɫɢɣ ɩɨɫɥɟ ɧɚɝɪɟɜɚ ɢɯ ɜ ɛɥɨɱɧɵɯ ɢɥɢ 

ɫɬɚɰɢɨɧɚɪɧɵɯ ɩɟɱɚɯ ɩɪɢɦɟɧɹɸɬɫɹ ɨɬɫɬɨɣɧɢɤɢ. 

Ɉɬɫɬɨɣɧɢɤ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɪɚɫɫɥɨɟɧɢɹ ɜɨɞɨɧɟɮɬɹɧɵɯ ɷɦɭɥɶɫɢɣ. 

Ⱥɩɩɚɪɚɬ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɝɨɪɢɡɨɧɬɚɥɶɧɭɸ ɰɢɥɢɧɞɪɢɱɟɫɤɭɸ ɟɦɤɨɫɬɶ, ɜ 

ɤɨɬɨɪɨɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɨɬɫɬɨɣ ɧɟɮɬɢ ɢ ɩɥɚɫɬɨɜɨɣ ɜɨɞɵ. ȼɨɞɨɧɟɮɬɹɧɭɸ 

ɷɦɭɥɶɫɢɸ ɜɜɨɞɹɬ ɜ ɚɩɩɚɪɚɬ ɱɟɪɟɡ ɩɚɬɪɭɛɨɤ ɫ ɩɨɦɨɳɶɸ ɞɜɭɯ ɩɚɪɚɥɥɟɥɶɧɨ 

ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɧɢɡɤɨɧɚɩɨɪɧɵɯ ɪɚɫɩɪɟɞɟɥɢɬɟɥɟɣ ɷɦɭɥɶɫɢɢ. Ʉɨɝɞɚ ɷɦɭɥɶɫɢɹ 

ɩɨɫɬɭɩɚɟɬ ɜ ɨɬɫɬɨɣɧɢɤ, ɟɟ ɞɜɢɠɟɧɢɟ ɧɚɩɪɚɜɥɟɧɨ ɜɟɪɬɢɤɚɥɶɧɨ ɜɜɟɪɯ. Ɍɚɦ ɨɧɚ 

ɩɪɨɯɨɞɢɬ ɩɪɨɦɟɠɭɬɨɱɧɵɣ ɫɥɨɣ ɷɦɭɥɶɫɢɢ ɢ ɜ ɨɛɟɡɜɨɠɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ 

ɧɚɩɪɚɜɥɹɟɬɫɹ ɧɚ ɜɵɯɨɞ ɢɡ ɚɩɩɚɪɚɬɚ. Ɉɬɞɟɥɢɜɲɚɹɫɹ ɩɥɚɫɬɨɜɚɹ ɜɨɞɚ, ɜɵɜɨɞɢɬɫɹ 

ɱɟɪɟɡ ɩɟɪɮɨɪɢɪɨɜɚɧɧɵɟ ɬɪɭɛɵ ɢ ɩɚɬɪɭɛɨɤ ɞɥɹ ɜɵɜɨɞɚ ɜɨɞɵ, ɪɚɫɩɨɥɨɠɟɧɧɵɟ 

ɜɧɢɡɭ ɚɩɩɚɪɚɬɚ. Ɉɬɫɬɨɣɧɢɤ ɨɛɨɪɭɞɨɜɚɧ ɭɫɬɪɨɣɫɬɜɨɦ ɞɥɹ ɩɪɨɩɚɪɤɢ, 

ɪɚɫɩɨɥɨɠɟɧɧɵɦ ɩɨɞ ɪɚɫɩɪɟɞɟɥɢɬɟɥɟɦ ɷɦɭɥɶɫɢɢ, ɤɨɬɨɪɨɟ ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ 

ɩɟɪɢɨɞɢɱɟɫɤɨɣ ɨɱɢɫɬɤɢ ɪɚɫɩɪɟɞɟɥɢɬɟɥɹ ɷɦɭɥɶɫɢɢ ɨɬ ɨɬɥɨɠɟɧɢɣ ɩɚɪɚɮɢɧɚ, 

ɡɚɛɢɜɚɸɳɟɝɨ ɫɨ ɜɪɟɦɟɧɟɦ ɨɬɜɟɪɫɬɢɹ ɪɚɫɩɪɟɞɟɥɢɬɟɥɹ ɷɦɭɥɶɫɢɢ. 

ɋɥɨɣ ɜɨɞɵ ɜ ɨɬɫɬɨɣɧɢɤɟ ɧɚɡɵɜɚɟɬɫɹ ɜɨɞɧɨɣ ɩɨɞɭɲɤɨɣ. ɇɚ ɜɨɞɨɧɟɮɬɹɧɨɦ 

ɪɚɡɞɟɥɟ, ɬɨ ɦɟɠɞɭ ɧɟɮɬɶɸ ɢ ɜɨɞɧɨɣ ɩɨɞɭɲɤɨɣ ɨɛɪɚɡɭɟɬɫɹ ɩɟɪɟɯɨɞɧɨɣ ɫɥɨɣ, 

ɬɨɥɳɢɧɚ ɤɨɬɨɪɨɝɨ ɭɦɟɧɶɲɚɟɬɫɹ ɤ ɜɵɯɨɞɭ ɨɬ ɨɬɫɬɨɣɧɢɤɚ. 

Ʉɨɧɰɟɧɬɪɚɰɢɹ ɞɢɫɩɟɪɫɧɨɣ ɮɚɡɵ ɜ ɫɨɫɬɚɜɟ ɷɦɭɥɶɫɢɢ ɢɡɦɟɧɹɟɬɫɹ ɩɨ ɦɟɪɟ 

ɩɪɨɯɨɠɞɟɧɢɹ ɩɪɨɞɭɤɰɢɢ ɨɬ ɜɯɨɞɚ ɤ ɜɵɯɨɞɭ. ɍɦɟɧɶɲɟɧɢɟ ɩɪɨɢɫɯɨɞɢɬ ɜ ɜɟɪɯɧɟɣ 
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ɱɚɫɬɢ ɨɬɫɬɨɣɧɢɤɚ, ɜ ɧɟɣ ɤɨɧɰɟɧɬɪɚɰɢɹ ɡɚɦɟɬɧɨ ɧɢɠɟ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ 

ɩɟɪɜɨɧɚɱɚɥɶɧɨɦɭ ɫɨɫɬɨɹɧɢɸ. ɗɮɮɟɤɬɢɜɧɨɫɬɶ ɪɚɫɫɥɨɟɧɢɹ ɮɚɡ ɡɚɜɢɫɢɬ ɨɬ ɪɟɠɢɦɚ 

ɬɟɱɟɧɢɹ ɠɢɞɤɨɫɬɢ ɜ ɨɬɫɬɨɣɧɢɤɟ, ɩɪɢ ɥɚɦɢɧɚɪɧɨɦ ɪɟɠɢɦɟ ɷɬɨɬ ɩɨɤɚɡɚɬɟɥɶ 

ɹɜɥɹɟɬɫɹ ɧɚɢɜɵɫɲɢɦ. 

ɇɚ ɪɢɫɭɧɤɟ 9 ɢɡɨɛɪɚɠɟɧɚ ɫɯɟɦɚ ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ ɨɬɫɬɨɣɧɢɤɚ. 

 

 

Ɋɢɫɭɧɨɤ 9 – ɋɯɟɦɚ ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ ɨɬɫɬɨɣɧɢɤɚ: 1 – ɧɢɡɤɨɧɚɩɨɪɧɵɟ 

ɪɚɫɩɪɟɞɟɥɢɬɟɥɢ ɷɦɭɥɶɫɢɢ; 2 – ɩɟɪɮɨɪɢɪɨɜɚɧɧɵɟ ɬɪɭɛɵ ɨɬɜɨɞɚ ɧɟɮɬɢ; 3 – 

ɩɚɬɪɭɛɨɤ ɨɬɜɨɞɚ ɧɟɮɬɢ; 4 – ɩɟɪɮɨɪɢɪɨɜɚɧɧɵɟ ɬɪɭɛɵ ɨɬɜɨɞɚ ɜɨɞɵ; 5 – ɩɚɬɪɭɛɨɤ 

ɨɬɜɨɞɚ ɜɨɞɵ; 6 – ɭɫɬɪɨɣɫɬɜɨ ɞɥɹ ɩɪɨɩɚɪɤɢ 

 

Ⱦɥɹ ɪɚɫɱёɬɚ ɧɟɨɛɯɨɞɢɦɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɨɬɫɬɨɣɧɢɤɨɜ ɧɟɨɛɯɨɞɢɦɨ 

ɨɩɪɟɞɟɥɢɬɶ ɦɢɧɢɦɚɥɶɧɵɣ ɞɢɚɦɟɬɪ ɚɩɩɚɪɚɬɚ ɢ ɦɢɧɢɦɚɥɶɧɭɸ ɞɥɢɧɭ ɡɨɧɵ ɨɬɫɬɨɹ 

[11]. 

Ɇɢɧɢɦɚɥɶɧɵɣ ɞɢɚɦɟɬɪ ɨɬɫɬɨɣɧɢɤɚ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɥɚɦɢɧɚɪɧɨɝɨ ɬɟɱɟɧɢɹ 

ɷɦɭɥɶɫɢɢ (Re ≤ 2300) ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 

ɜɯ ɷɦ
min

ɷɦ

4 ρ
2 )0 (30

V
D

f 


 
 

=
 

, (6.12) 

 

ɝɞɟ ɜɯV  – ɨɛɴɟɦɧɵɣ ɪɚɫɯɨɞ ɷɦɭɥɶɫɢɢ ɧɚ ɜɯɨɞɟ ɜ ɨɬɫɬɨɣɧɢɤ, ɦ3/ɫ; 
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ɷɦρ  – ɩɥɨɬɧɨɫɬɶ ɷɦɭɥɶɫɢɢ, ɤɝ/ɦ3; 

ɷɦ  – ɞɢɧɚɦɢɱɟɫɤɚɹ ɜɹɡɤɨɫɬɶ ɷɦɭɥɶɫɢɢ, ɉɚ∙ɫ; 

( )f   – ɮɭɧɤɰɢɹ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɜɵɫɨɬɵ ɜɨɞɹɧɨɣ ɩɨɞɭɲɤɢ ɜ ɡɨɧɟ ɨɬɫɬɨɹ. 

Ɏɭɧɤɰɢɸ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɜɹɡɤɨɫɬɢ ɜɨɞɹɧɨɣ ɩɨɞɭɲɤɢ ɜ ɡɨɧɟ ɨɬɫɬɨɹ 

ɪɚɫɫɱɢɬɚɟɦ ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ: 

 

0,5 (1 ) arcsin(( ) (2 1 ))f      +−=  + −  − , (6.13) 

 

ɝɞɟ   – ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɜɵɫɨɬɚ ɜɨɞɹɧɨɣ ɩɨɞɭɲɤɢ, ɦ. 

 ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɨɬɫɬɨɣɧɢɤɚ ɦɚɤɫɢɦɚɥɶɧɚ ɩɪɢ 

0,46 = , ɬɨɝɞɚ ɩɨ ɮɨɪɦɭɥɟ (6.0): 

 

 ( ) 0,46 (2 0,460,5 3,14 (1 0,46) arcsin(1 0,46) 2,596)f  =  + −  + − = − . 

 

 Ɇɢɧɢɦɚɥɶɧɵɣ ɞɢɚɦɟɬɪ ɨɬɫɬɨɣɧɢɤɚ ɛɭɞɟɬ ɫɨɫɬɚɜɥɹɬɶ: 

 

 min 3

4 0,094 984,8 3,14
3,19

2300 3,14 14 2,596,5 10
D −

 
= =

  
ɦ. 

  

 Ɇɢɧɢɦɚɥɶɧɚɹ ɞɥɢɧɚ ɡɨɧɵ ɨɬɫɬɨɹ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨɝɨ ɜɪɟɦɟɧɢ 

ɨɫɚɠɞɟɧɢɹ ɤɚɩɟɥɶ ɜɨɞɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 

 ɨɫ ɫɪ

ɨɫ

,
h

L





=  (6.14) 

 

ɝɞɟ ɨɫh  – ɜɵɫɨɬɚ ɡɨɧɵ ɨɬɫɬɨɹ, ɦ; 

ɫɪ  – ɫɪɟɞɧɹɹ ɝɨɪɢɡɨɧɬɚɥɶɧɚɹ ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɷɦɭɥɶɫɢɢ ɜ ɚɩɩɚɪɚɬɟ, ɦ/ɫ; 

ɨɫ  – ɫɤɨɪɨɫɬɶ ɫɬɟɫɧɟɧɧɨɝɨ ɨɫɚɠɞɟɧɢɹ ɤɚɩɟɥɶ ɜɨɞɵ, ɦ/ɫ. 
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ȼɵɫɨɬɚ ɡɨɧɵ ɨɬɫɬɨɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 

 

ɜ 0,46
h

R
 = = , (6.15) 

 

ɝɞɟ ɜh  – ɜɵɫɨɬɚ ɜɨɞɹɧɨɣ ɩɨɞɭɲɤɢ, ɦ; 

 R  – ɪɚɞɢɭɫ ɨɫɬɨɣɧɢɤɚ, ɦ. 

 ɉɪɢ ɫɬɚɧɞɚɪɬɧɨɦ ɞɢɚɦɟɬɪɟ ɨɬɫɬɨɣɧɢɤɚ ɜ 3,4 ɦ ɟɝɨ ɪɚɞɢɭɫ ɛɭɞɟɬ ɪɚɜɟɧ 1,7 

ɦ, ɬɨɝɞɚ ɢɡ ɮɨɪɦɭɥɵ (6.15): 

 

 ɜ 0,46 1,2 0,782h =  = ɦ. 

 

 ȼɵɫɨɬɭ ɡɨɧɵ ɨɬɫɬɨɹ ɪɚɫɫɱɢɬɚɟɦ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 

  

 ɨɫ ɜh D h= − , (6.16) 

 

ɝɞɟ ɜh  – ɬɨ ɠɟ ɱɬɨ ɮɨɪɦɭɥɟ (6.15); 

 R  – ɬɨ ɠɟ, ɱɬɨ ɜ ɮɨɪɦɭɥɟ (6.15). 

 

 ɨɫ 3,4 0,782 2,62h = − =  ɦ. 

 

 ɋɪɟɞɧɹɹ ɝɨɪɢɡɨɧɬɚɥɶɧɚɹ ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɷɦɭɥɶɫɢɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ 

ɫɪɟɞɧɟɟ ɚɪɢɮɦɟɬɢɱɟɫɤɨɟ ɫɤɨɪɨɫɬɟɣ ɧɚ ɜɯɨɞɟ ɢ ɜɵɯɨɞɟ: 

 

 ɜɯ ɜɵɯ
ɫɪ 2

  +
= , (6.17) 

 

 ɜɯ
ɜɯ

V

S
 = , (6.18) 
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 ɜɵɯ
ɜɵɯ

V

S
 = , (6.19) 

 

ɝɞɟ ɜɯV  ɢ ɜɵɯV – ɨɛɴɟɦɧɵɣ ɪɚɫɯɨɞ ɷɦɭɥɶɫɢɢ ɧɚ ɜɯɨɞɟ ɜ ɚɩɩɚɪɚɬ ɢ ɧɚ ɜɵɯɨɞɟ ɢɡ 

ɧɟɝɨ, ɦ3/ɫ; 

 S  – ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɞɥɹ ɩɪɨɯɨɞɚ ɷɦɭɥɶɫɢɢ ɜ ɚɩɩɚɪɚɬɟ, ɦ2. 

 Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɨɛɴёɦɧɨɝɨ ɪɚɫɯɨɞɚ ɷɦɭɥɶɫɢɢ ɨɩɪɟɞɟɥɹɟɦ ɩɥɨɬɧɨɫɬɶ 

ɷɦɭɥɶɫɢɢ ɧɚ ɜɵɯɨɞɟ, ɫɨɫɬɨɹɳɟɣ ɢɡ 95 % ɧɟɮɬɢ ɢ 5 % ɜɨɞɵ: 

 

 20
ɷɦ

20 20
ɧ ɜ

1ρ
0,95 0,05
ρ ρ

=
+

, (6.20) 

 

ɝɞɟ 20
ɧρ  – ɩɥɨɬɧɨɫɬɶ ɧɟɮɬɢ ɩɪɢ 20 °ɋ, ɤɝ/ɦ3; 

 20
ɜρ  – ɩɥɨɬɧɨɫɬɶ ɩɨɫɬɭɩɚɸɳɟɣ ɩɥɚɫɬɨɜɨɣ ɧɟɮɬɢ (ɷɦɭɥɶɫɢɢ) ɩɪɢ 20 °ɋ, 

ɪɚɛɨɱɟɣ ɬɟɦɩɟɪɚɬɭɪɟ ɜ ɫɟɩɚɪɚɬɨɪɟ, ɤɝ/ɦ3. 

 

20
ɷɦ

1ρ 854,9
0,95 0,05
850 1007

= =
+

ɤɝ/ɦ3. 

 

 Ⱥɛɫɨɥɸɬɧɭɸ ɩɥɨɬɧɨɫɬɶ ɷɦɭɥɶɫɢɢ ɩɪɢ 30 °ɋ ɨɩɪɟɞɟɥɢɦ ɩɨ ɭɪɚɜɧɟɧɢɸ: 

 

 20
4 ɷɦρ ρ ( 20),t t= − −  (6.21) 

 

ɝɞɟ 20
ɷɦρ  – ɩɥɨɬɧɨɫɬɶ ɷɦɭɥɶɫɢɢ ɩɪɢ 20 °ɋ, ɤɝ/ɦ3; 

 20
ɜρ  – ɩɥɨɬɧɨɫɬɶ ɩɨɫɬɭɩɚɸɳɟɣ ɩɥɚɫɬɨɜɨɣ ɧɟɮɬɢ (ɷɦɭɥɶɫɢɢ) ɩɪɢ 20 °ɋ, 

ɪɚɛɨɱɟɣ ɬɟɦɩɟɪɚɬɭɪɟ ɜ ɫɟɩɚɪɚɬɨɪɟ, ɤɝ/ɦ3. 

 
20
ɷɦ0,001838 0,00132 ρ = −  , 
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0,001838 0,00132 0,8549 0,00071 = −  = . 

 

Ⱥɛɫɨɥɸɬɧɚɹ ɩɥɨɬɧɨɫɬɶ ɷɦɭɥɶɫɢɢ ɩɪɢ ɪɚɛɨɱɟɣ ɬɟɦɩɟɪɚɬɭɪɟ: 

 

 30
ɷɦρ 0,8549 0,00071 (30 20) 0,8478 847,8= −  − = =  ɤɝ/ɦ3. 

 

 ɉɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɞɥɹ ɩɪɨɯɨɞɚ ɷɦɭɥɶɫɢɢ: 

 
2
ɷɤɜ

4

D
S

 
= , (6.22) 

 

ɝɞɟ ɷɤɜD  – ɷɤɜɢɜɚɥɟɧɬɧɵɣ ɞɢɚɦɟɬɪ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɞɥɹ ɩɪɨɯɨɞɚ ɷɦɭɥɶɫɢɢ, 

ɦ. 

 Ⱦɢɚɦɟɬɪ ɨɬɫɬɨɣɧɢɤɚ D  ɢ ɷɤɜɢɜɚɥɟɧɬɧɵɣ ɞɢɚɦɟɬɪ ɷɤɜD  ɫɜɹɡɚɧɵ 

ɫɨɨɬɧɨɲɟɧɢɟɦ: 

 

 ɷɤɜ ( )
D D

f




= , (6.23) 

  

ɝɞɟ ɷɤɜD  – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (6.22); 

 ( )f   – ɮɭɧɤɰɢɹ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɜɹɡɤɨɫɬɢ ɜɨɞɹɧɨɣ ɩɨɞɭɲɤɢ. 

 ɂɡ ɮɨɪɦɭɥɵ (6.23) ɫɥɟɞɭɟɬ: 

 

 ɷɤɜ

( )

D
D

f




= , 

 

 ɷɤɜ
3,4

3,09
3,14

2,596

D = = ɦ. 
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 ɉɨ ɮɨɪɦɭɥɟ (6.22) ɜɵɱɢɫɥɹɟɦ ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɞɥɹ ɩɪɨɯɨɞɚ 

ɷɦɭɥɶɫɢɢ: 

 

 
23,14 3,09

7,5
4

S


= = ɦ2. 

  

 ɋɤɨɪɨɫɬɶ ɧɚ ɜɯɨɞɟ ɜ ɨɬɫɬɨɣɧɢɤ: 

 

 ɜɯ
0,054

0,006
7,5

 = =  ɦ/ɫ. 

 

 ɋɤɨɪɨɫɬɶ ɧɚ ɜɵɯɨɞɟ ɢɡ ɨɬɫɬɨɣɧɢɤɚ: 

 

 ɜɵɯ
0,047

0,006
7,5

 = =  ɦ/ɫ. 

  

 ɋɪɟɞɧɹɹ ɝɨɪɢɡɨɧɬɚɥɶɧɚɹ ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɷɦɭɥɶɫɢɢ: 

 

ɫɪ
0,006 0,007

0,0065
2

 +
= =  ɦ/ɫ. 

 

ɋɤɨɪɨɫɬɶ ɫɬɟɫɧёɧɧɨɝɨ ɨɫɚɠɞɟɧɢɹ ɤɚɩɟɥɶ ɜɨɞɵ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɚ ɨɫɧɨɜɟ 

ɭɪɚɜɧɟɧɢɹ ɋɬɨɤɫɚ: 

 

( )4,72
ɜ ɧ ɜ

ɨɫ
ɧ

(ρ ρ ) 1 β
,

18 ȝ
d g


  −  −

=


 (6.24) 

 

ɝɞɟ d  – ɞɢɚɦɟɬɪ ɤɚɩɟɥɶ ɜɨɞɵ, ɦ; 

 g  – ɭɫɤɨɪɟɧɢɟ ɫɜɨɛɨɞɧɨɝɨ ɩɚɞɟɧɢɹ, ɦ/ɫ2; 

 ɜρ  – ɩɥɨɬɧɨɫɬɶ ɜɨɞɵ, ɤɝ/ɦ3; 
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ɧρ  – ɩɥɨɬɧɨɫɬɶ ɧɟɮɬɢ, ɤɝ/ɦ3; 

 ɜβ  – ɦɚɫɫɨɜɚɹ ɞɨɥɹ ɜɨɞɵ ɜ ɷɦɭɥɶɫɢɢ; 

 ɧȝ  – ɞɢɧɚɦɢɱɟɫɤɚɹ ɜɹɡɤɨɫɬɶ ɧɟɮɬɢ, ɉɚ∙ɫ. 

 

 ( )4,76 2

ɨɫ 3

(300 10 ) 9,81 (1007 847,8) 1 0,46
0,0004

18 13 10


−

−

   −  −
= =

 
ɦ/ɫ. 

 

Ɇɢɧɢɦɚɥɶɧɚɹ ɞɥɢɧɚ ɡɨɧɵ ɨɬɫɬɨɹ: 

 

2,62 0,0065
42,58

0,0004
L


= =  ɦ. 

 

ɉɪɢɦɟɦ ɤ ɭɫɬɚɧɨɜɤɟ ɨɬɫɬɨɣɧɢɤ ɬɢɩɚ ɈȽ-200. ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɞɚɧɧɨɝɨ 

ɨɬɫɬɨɣɧɢɤɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 7. 

ɇɟɨɛɯɨɞɢɦɨɟ ɱɢɫɥɨ ɚɩɩɚɪɚɬɨɜ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɦɢɧɢɦɚɥɶɧɨɣ ɞɥɢɧɵ ɡɨɧɵ 

ɨɬɫɬɨɹ: 

 

ɨɬɫ

L
n

L
= , (6.25) 

 

ɝɞɟ L  – ɦɢɧɢɦɚɥɶɧɚɹ ɞɥɢɧɚ ɡɨɧɵ ɨɬɫɬɨɹ, ɦ; 

 
ɨɬɫL  – ɞɥɢɧɚ ɨɬɫɬɨɣɧɢɤɚ, ɦ. 

 
 

42,575
2

22,04
n = = . 

 

Ʉ ɢɬɨɝɨɜɨɣ ɭɫɬɚɧɨɜɤɟ ɩɪɢɧɢɦɚɟɦ ɞɜɚ ɨɫɧɨɜɧɵɯ ɢ ɨɞɢɧ ɪɟɡɟɪɜɧɵɣ 

ɨɬɫɬɨɣɧɢɤ. 
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Ɍɚɛɥɢɰɚ 7 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɨɬɫɬɨɣɧɢɤɚ ɈȽ-200 

ɇɚɡɜɚɧɢɟ ɩɚɪɚɦɟɬɪɚ ɈȽ-200 

Ɉɛɴɟɦ, ɦ3 200 

ɍɫɥɨɜɧɨɟ ɞɚɜɥɟɧɢɟ, Ɇɉɚ 1,0-1,6 

ȼɧɭɬɪɟɧɧɢɣ ɞɢɚɦɟɬɪ, ɦɦ 3400 

Ⱦɥɢɧɚ ɨɬɫɬɨɣɧɢɤɚ, ɦɦ 22000 

ȼɵɫɨɬɚ ɨɬɫɬɨɣɧɢɤɚ, ɦɦ 4320 

Ɇɚɫɫɚ, ɤɝ 45769-57211 

 

ɉɨ ɦɟɪɟ ɪɚɡɪɚɛɨɬɤɢ ɦɟɫɬɨɪɨɠɞɟɧɢɹ ɪɚɫɬёɬ ɨɛɜɨɞɧɟɧɧɨɫɬɶ ɧɟɮɬɢ. Ⱦɥɹ 

ɨɬɞɟɥɟɧɢɹ ɧɟɮɬɢ ɨɬ ɜɨɞɵ ɜ ɩɪɨɰɟɫɫɟ ɩɨɞɝɨɬɨɜɤɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɬɪɟɯɮɚɡɧɵɣ 

ɫɟɩɚɪɚɬɨɪ. ɉɨɞ ɞɚɜɥɟɧɢɟɦ ɧɟɮɬɟɝɚɡɨɜɚɹ ɫɦɟɫɶ ɱɟɪɟɡ ɲɬɭɰɟɪ ɜɯɨɞɚ ɩɨɞɚɟɬɫɹ ɧɚ 

ɩɪɢɟɦɧɨɟ ɭɫɬɪɨɣɫɬɜɨ, ɩɪɢ ɷɬɨɦ ɩɪɨɢɫɯɨɞɢɬ ɨɬɞɟɥɟɧɢɟ ɝɚɡɚ. Ɉɬɞɟɥɢɜɲɢɣɫɹ ɝɚɡ 

ɫɤɚɩɥɢɜɚɟɬɫɹ ɜ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɫɟɩɚɪɚɬɨɪɚ ɢ, ɩɪɨɣɞɹ ɤɚɩɥɟɭɥɨɜɢɬɟɥɶ ɫɬɪɭɧɧɨɝɨ 

ɬɢɩɚ, ɜɵɜɨɞɢɬɫɹ ɱɟɪɟɡ ɜɵɯɨɞɧɨɣ ɲɬɭɰɟɪ ɢɡ ɚɩɩɚɪɚɬɚ ɧɚ ɞɚɥɶɧɟɣɲɭɸ ɨɱɢɫɬɤɭ ɢ 

ɭɱɟɬ. ɇɟɮɬɟɜɨɞɹɧɚɹ ɷɦɭɥɶɫɢɹ ɠɟ, ɩɪɨɣɞɹ ɱɟɪɟɡ ɞɟɮɥɟɤɬɨɪ, ɤɨɚɝɭɥɹɬɨɪ ɢ 

ɩɟɧɨɝɚɫɢɬɟɥɶ, ɪɚɜɧɨɦɟɪɧɨ ɪɚɫɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɜɫɟɦɭ ɫɟɩɚɪɚɬɨɪɭ ɢ ɡɚ ɫɱɟɬ 

ɪɚɡɧɨɫɬɢ ɩɥɨɬɧɨɫɬɢ ɞɟɥɢɬɫɹ ɧɚ ɜɨɞɭ ɢ ɧɟɮɬɶ. Ɉɬɞɟɥɢɜɲɚɹɫɹ ɜɨɞɚ ɫɤɚɩɥɢɜɚɟɬɫɹ ɜ 

ɧɢɠɧɟɣ ɱɚɫɬɢ ɫɟɩɚɪɚɬɨɪɚ, ɨɬɤɭɞɚ ɱɟɪɟɡ ɲɬɭɰɟɪ ɜɵɜɨɞɢɬɫɹ ɢɡ ɫɟɩɚɪɚɬɨɪɚ. ɇɟɮɬɶ, 

ɩɟɪɟɥɢɜɚɹɫɶ ɱɟɪɟɡ ɩɟɪɟɝɨɪɨɞɤɭ, ɫɨɛɢɪɚɟɬɫɹ ɜ ɤɚɦɟɪɟ ɫɛɨɪɚ ɧɟɮɬɢ ɢ ɩɨɞɚɟɬɫɹ 

ɞɚɥɟɟ.  

Ʉɨɧɫɬɪɭɤɰɢɹ ɫɟɩɚɪɚɬɨɪɚ ɢɡɨɛɪɚɠɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 8. 
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Ɋɢɫɭɧɨɤ 8 – Ʉɨɧɫɬɪɭɤɰɢɹ ɬɪɟɯɮɚɡɧɨɝɨ ɫɟɩɚɪɚɬɨɪɚ: 1 – ɲɬɭɰɟɪ ɞɥɹ ɜɜɨɞɚ 

ɫɵɪɶɹ; 2 – ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɟ ɤɨɥɥɟɤɬɨɪɵ; 3 – ɫɟɩɚɪɚɰɢɨɧɧɵɣ ɨɬɫɟɤ; - 4 ɢ 9 – 

ɩɟɪɟɝɨɪɨɞɤɢ; 5 – ɜɨɞɹɧɨɣ ɨɬɫɟɤ; 6 – ɲɬɭɰɟɪ ɨɬɜɨɞɚ ɩɥɚɫɬɨɜɨɣ ɜɨɞɵ; 7 – 

ɝɚɡɨɨɬɜɨɞɧɚɹ ɥɢɧɢɹ; 8 – ɲɬɭɰɟɪ ɨɬɜɨɞɚ ɝɚɡɚ; 10 – ɧɟɮɬɹɧɨɣ ɨɬɫɟɤ; 11 – ɲɬɭɰɟɪ 

ɨɬɜɨɞɚ ɧɟɮɬɢ 

 

Ɇɟɬɨɞɢɤɚ ɪɚɫɱɟɬɚ ɚɧɚɥɨɝɢɱɧɚ ɫɟɩɚɪɚɬɨɪɭ ɩɟɪɜɨɣ ɫɬɭɩɟɧɢ. Ⱦɥɹ ɜɵɛɨɪɚ 

ɫɟɩɚɪɚɬɨɪɚ ɧɟɨɛɯɨɞɢɦɨ ɪɚɫɫɱɢɬɚɬɶ ɨɛɴёɦɧɵɣ ɪɚɫɯɨɞ ɠɢɞɤɨɫɬɢ ɢ ɝɚɡɚ. Ɋɚɛɨɱɚɹ 

ɬɟɦɩɟɪɚɬɭɪɚ ɜ ɫɟɩɚɪɚɬɨɪɟ 40 °ɋ [11]. 

ȼ ɫɟɩɚɪɚɬɨɪ ɩɨɫɬɭɩɚɟɬ ɷɦɭɥɶɫɢɹ ɫ ɫɨɞɟɪɠɚɧɢɟɦ ɜɨɞɵ 2 % ɦɚɫɫ. ɇɚɯɨɞɢɦ 

ɩɥɨɬɧɨɫɬɶ ɷɦɭɥɶɫɢɢ ɧɚ ɜɯɨɞɟ ɜ ɫɟɩɚɪɚɬɨɪ (ɧɟɡɧɚɱɢɬɟɥɶɧɵɦ ɢɡɦɟɧɟɧɢɟɦ 

ɩɥɨɬɧɨɫɬɢ ɩɥɚɫɬɨɜɨɣ ɜɨɞɵ ɦɨɠɧɨ ɩɪɟɧɟɛɪɟɱɶ): 

 

40
ɷɦ

40 40
ɧ ɜ

1ρ
0,998 0,002
ρ ρ

=
+

, (6.26) 

 

ɝɞɟ 40
ɧρ  – ɩɥɨɬɧɨɫɬɶ ɧɟɮɬɢ ɜ ɭɫɥɨɜɢɹɯ ɫɟɩɚɪɚɬɨɪɚ, ɤɝ/ɦ3; 

 40
ɜρ  – ɩɥɨɬɧɨɫɬɶ ɝɚɡɚ ɜ ɭɫɥɨɜɢɹɯ ɫɟɩɚɪɚɬɨɪɚ, ɤɝ/ɦ3. 

 

40
ɷɦ

1ρ 831,9
0,998 0,002
835,5 1007

= =
+

ɤɝ/ɦ3. 

 



53 
 

Ɋɚɫɫɱɢɬɚɟɦ ɨɛɴɟɦɧɵɣ ɪɚɫɯɨɞ ɷɦɭɥɶɫɢɢ: 

 

ɠ
ɠ 40

ɷɦρ
G

V = , (6.27) 

 

ɝɞɟ ɠG  – ɩɨɫɬɭɩɥɟɧɢɟ ɠɢɞɤɨɫɬɢ ɜ ɫɟɩɚɪɚɬɨɪ, ɤɝ/ɱ;  

 40
ɷɦρ  – ɩɥɨɬɧɨɫɬɶ ɩɨɫɬɭɩɚɸɳɟɣ ɩɥɚɫɬɨɜɨɣ ɧɟɮɬɢ (ɷɦɭɥɶɫɢɢ) ɩɪɢ 40 °ɋ, 

ɪɚɛɨɱɟɣ ɬɟɦɩɟɪɚɬɭɪɟ ɜ ɫɟɩɚɪɚɬɨɪɟ, ɤɝ/ɦ3. 

 

ɠ
198331,35

238,4
831,9

V = =  ɦ3/ɱ. 

 

Ɋɚɫɫɱɢɬɚɟɦ ɨɛɴɟɦɧɵɣ ɪɚɫɯɨɞ ɝɚɡɚ ɩɪɢ ɧɨɪɦɚɥɶɧɵɯ ɭɫɥɨɜɢɹɯ: 

 

ɝ
ɝ ɧɭ

ɝρ
G

V = , (6.28) 

 

ɝɞɟ ɝG  – ɩɨɫɬɭɩɥɟɧɢɟ ɝɚɡɚ ɜ ɫɟɩɚɪɚɬɨɪ, ɤɝ/ɱ;  

 ɧɭ
ɝρ  – ɩɥɨɬɧɨɫɬɶ ɝɚɡɚ ɩɪɢ ɧɨɪɦɚɥɶɧɵɯ ɭɫɥɨɜɢɹɯ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ ɫɟɩɚɪɚɰɢɢ, 

ɤɝ/ɦ3. 

 

ɝ
11287,5

2649,65
4,26

V = =  ɦ3/ɱ. 

 

ɉɨ ɨɛɴɟɦɧɵɦ ɪɚɫɯɨɞɚɦ ɠɢɞɤɨɫɬɢ ɢ ɝɚɡɚ ɜɵɛɢɪɚɟɦ ɬɪɟɯɮɚɡɧɵɣ ɫɟɩɚɪɚɬɨɪ 

ɦɚɪɤɢ ɌɎɋ-Ʌ. Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɞɚɧɧɨɝɨ ɫɟɩɚɪɚɬɨɪɚ ɭɤɚɡɚɧɵ ɜ 

ɬɚɛɥɢɰɟ 8. 

Ʉ ɨɤɨɧɱɚɬɟɥɶɧɨɣ ɭɫɬɚɧɨɜɤɟ ɩɪɢɦɟɦ ɬɪɢ ɫɟɩɚɪɚɬɨɪɚ ɦɚɪɤɢ ɌɎɋ-Ʌ 

ɪɚɫɫɱɢɬɚɧɧɵɯ ɧɚ 1/2 ɨɬ ɨɛɳɟɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ, ɞɜɚ ɨɫɧɨɜɧɵɯ ɢ ɨɞɢɧ 
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ɪɟɡɟɪɜɧɵɣ. ɗɬɨ ɩɨɡɜɨɥɢɬ ɜɵɜɨɞɢɬɶ ɢɡ ɫɬɪɨɹ ɨɞɢɧ ɢɡ ɚɩɩɚɪɚɬɨɜ, ɧɟ ɧɚɧɨɫɹ ɜɪɟɞɚ 

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ. 

 

Ɍɚɛɥɢɰɚ 8 – Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɌɎɋ-Ʌ 

ɇɚɡɜɚɧɢɟ ɩɚɪɚɦɟɬɪɚ ɌɎɋ-Ʌ 

Ɉɛɴɟɦ, ɦ3 12-200 

Ɋɚɛɨɱɟɟ ɞɚɜɥɟɧɢɟ, Ɇɉɚ 0,6-3,0 

ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɩɨ ɠɢɞɤɨɫɬɢ, ɦ3/ɫɭɬ 1000-12000 

Ƚɚɡɨɜɵɣ ɮɚɤɬɨɪ, ɧɦ3/ɬ 200 

ɋɨɞɟɪɠɚɧɢɟ ɜɨɞɵ ɧɚ ɜɯɨɞɟ, % ɞɨ 50  

ɋɨɞɟɪɠɚɧɢɟ ɜɨɞɵ ɧɚ ɜɵɯɨɞɟ, % ɞɨ 10 

Ɍɟɦɩɟɪɚɬɭɪɚ ɪɚɛɨɱɟɣ ɫɪɟɞɵ, ɧɟ ɛɨɥɟɟ, °ɋ 100 

ȼɪɟɦɹ ɩɪɟɛɵɜɚɧɢɹ ɷɦɭɥɶɫɢɢ ɜ ɫɟɩɚɪɚɬɨɪɟ, 

ɦɢɧ 
30 

 

ɋɯɟɦɚ ɩɨɞɤɥɸɱɟɧɢɹ ɛɥɨɤɚ ɧɚɝɪɟɜɚ, ɨɬɫɬɨɹ ɢ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ ɫɟɩɚɪɚɰɢɢ 

ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 9. 

 

 

Ɋɢɫɭɧɨɤ 9 – ɋɯɟɦɚ ɩɨɞɤɥɸɱɟɧɢɹ ɛɥɨɤɚ ɧɚɝɪɟɜɚ, ɨɬɫɬɨɹ ɢ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ 

ɫɟɩɚɪɚɰɢɢ 
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6.3 ɋɬɭɩɟɧɢ ɷɥɟɤɬɪɨɨɛɟɡɜɨɠɢɜɚɧɢɹ ɢ ɤɨɧɰɟɜɨɣ ɫɟɩɚɪɚɰɢɢ ɝɚɡɚ 

 

Ɉɫɧɨɜɧɵɦ ɚɩɩɚɪɚɬɨɦ ɨɛɟɡɜɨɠɢɜɚɧɢɹ ɢ ɨɛɟɫɫɨɥɢɜɚɧɢɹ ɧɟɮɬɢ ɫɱɢɬɚɟɬɫɹ 

ɷɥɟɤɬɪɨɞɟɝɢɞɪɚɬɨɪ. ȼ ɨɬɥɢɱɢɢ ɨɬ ɨɬɫɬɨɣɧɢɤɚ ɨɧ ɩɨɡɜɨɥɹɟɬ ɩɨɥɭɱɚɬɶ ɫ 

ɫɨɞɟɪɠɚɧɢɟɦ ɜɨɞɵ ɞɨ ɫɨɬɵɯ ɞɨɥɟɣ ɩɪɨɰɟɧɬɚ. ɇɚ ɫɨɜɪɟɦɟɧɧɵɯ ɭɫɬɚɧɨɜɤɚɯ 

ɢɫɩɨɥɶɡɭɟɬɫɹ ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɵɟ ɝɨɪɢɡɨɧɬɚɥɶɧɵɟ ɷɥɟɤɬɪɨɞɟɝɢɞɪɚɬɨɪɵ [12]. 

ɇɚ ɪɢɫɭɧɤɟ 10 ɩɪɟɞɫɬɚɜɥɟɧɚ ɫɯɟɦɚ ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ ɷɥɟɤɬɪɨɞɟɝɢɞɪɚɬɨɪɚ 

(ɞɚɥɟɟ – ɗȾȽ). 

 

 

Ɋɢɫɭɧɨɤ 11 – ɋɯɟɦɚ ɷɥɟɤɬɪɨɞɟɝɢɞɪɚɬɨɪɚ ɬɢɩɚ ɗȾȽ: 1 – ɫɛɨɪɧɵɣ ɤɨɥɥɟɤɬɨɪ; 2 – 

ɪɚɫɩɪɟɞɟɥɢɬɟɥɢ ɷɦɭɥɶɫɢɢ; 3 – ɜɟɪɯɧɢɣ ɷɥɟɤɬɪɨɞ; 4 – ɧɢɠɧɢɣ ɷɥɟɤɬɪɨɞ; 5 – 

ɬɪɭɛɚ ɨɬɜɨɞɚ ɧɟɮɬɢ; 6 – ɫɛɨɪɧɢɤ ɧɟɮɬɢ; 7 – ɩɨɞɜɟɫɧɵɟ ɢɡɨɥɹɬɨɪɵ; 8 – ɬɪɭɛɚ 

ɨɬɜɨɞɚ ɜɨɞɵ; 9 – ɫɛɨɪɧɢɤ ɜɨɞɵ; 10 – ɛɥɨɤ ɪɟɚɤɬɢɜɧɵɯ ɤɚɬɭɲɟɤ; 11 – ɛɥɨɤ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ 

 

ɇɟɮɬɹɧɚɹ ɷɦɭɥɶɫɢɹ ɩɨɫɬɭɩɚɟɬ ɜ ɷɥɟɤɬɪɨɞɟɝɢɞɪɚɬɨɪ ɱɟɪɟɡ ɲɬɭɰɟɪ ɜ 

ɤɨɥɥɟɤɬɨɪ, ɜ ɤɨɬɨɪɨɦ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɩɥɚɜɧɚɹ ɩɨɞɚɱɚ ɩɪɨɞɭɤɰɢɢ ɩɨ ɜɫɟɦɭ 

ɫɟɱɟɧɢɸ ɚɩɩɚɪɚɬɚ ɛɥɚɝɨɞɚɪɹ ɨɬɜɨɞɚɦ ɫ ɨɬɜɟɪɫɬɢɹɦɢ. ɉɪɨɯɨɞɹ ɱɟɪɟɡ ɨɬɜɟɪɫɬɢɟ, 

ɷɦɭɥɶɫɢɹ ɩɨɫɬɭɩɚɟɬ ɜ ɜɨɞɹɧɭɸ ɩɨɞɭɲɤɭ, ɤɨɬɨɪɚɹ ɞɟɪɠɢɬɫɹ ɧɚ ɭɪɨɜɧɟ 20…30 ɫɦ 
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ɜɵɲɟ ɤɨɥɥɟɤɬɨɪɚ, ɧɨ ɩɪɢ ɷɬɨɦ ɧɢɠɟ ɷɥɟɤɬɪɨɞɚ. Ɍɚɦ ɨɧɚ ɩɪɟɬɟɪɩɟɜɚɟɬ ɜɨɞɹɧɭɸ 

ɩɪɨɦɵɜɤɢ ɢ ɬɟɦ ɫɚɦɵɦ ɧɟɮɬɶ ɬɟɪɹɟɬ ɨɫɧɨɜɧɭɸ ɦɚɫɫɭ ɫɨɞɟɪɠɚɳɟɣɫɹ ɜ ɧɟɣ ɜɨɞɵ. 

 Ⱦɚɥɟɟ ɫ ɧɟɛɨɥɶɲɨɣ ɫɤɨɪɨɫɬɶɸ ɷɦɭɥɶɫɢɹ ɩɨɞɧɢɦɚɟɬɫɹ ɜɜɟɪɯ, ɩɨɫɬɭɩɚɹ ɜ 

ɫɥɟɞɭɸɳɭɸ ɡɨɧɭ ɦɟɠɞɭ ɭɪɨɜɧɹɦɢ ɡɚɫɬɨɹɜɲɟɣɫɹ ɜɨɞɵ ɢ ɧɢɠɧɢɦ ɷɥɟɤɬɪɨɞɨɦ. ɋ 

ɩɨɦɨɳɶɸ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɩɨɥɹ ɩɪɨɢɡɜɨɞɢɬɫɹ ɨɛɪɚɛɨɬɤɚ ɷɦɭɥɶɫɢɢ, ɩɪɨɢɫɯɨɞɢɬ 

ɤɨɚɝɭɥɹɰɢɹ ɧɚɢɛɨɥɶɲɢɯ ɝɥɨɛɭɥ ɜɨɞɵ. 

 ɋɥɟɞɭɸɳɢɦ ɲɚɝɨɦ ɷɦɭɥɶɫɢɹ ɢɫɩɵɬɵɜɚɟɬ ɩɨɞɜɟɪɝɚɟɬɫɹ ɜɨɡɞɟɣɫɬɜɢɸ 

ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɩɨɥɹ ɩɪɢ ɜɵɫɨɤɨɦ ɧɚɩɪɹɠɟɧɢɢ ɢ ɪɟɡɭɥɶɬɚɬɨɦ ɞɚɧɧɵɯ ɞɟɣɫɬɜɢɣ 

ɹɜɥɹɟɬɫɹ ɨɫɚɠɞɟɧɢɟ ɞɚɠɟ ɫɚɦɵɯ ɦɟɥɤɢɯ ɤɚɩɟɥɶ ɜɨɞɵ ɜ ɧɢɠɧɟɣ ɱɚɫɬɢ ɚɩɩɚɪɚɬɚ. ȼ 

ɞɚɥɶɧɟɣɲɟɦ ɨɛɟɡɜɨɠɟɧɧɚɹ ɢ ɨɛɟɫɫɨɥɟɧɧɚɹ ɧɟɮɬɶ ɧɚɩɪɚɜɥɹɟɬɫɹ ɜɜɟɪɯ 

ɷɥɟɤɬɪɨɞɟɝɢɞɪɚɬɨɪɚ, ɝɞɟ ɫɨɛɢɪɚɟɬɫɹ ɤɨɥɥɟɤɬɨɪɨɦ ɢ ɨɬɜɨɞɢɬɫɹ ɧɚ ɞɚɥɶɧɟɣɲɢɟ 

ɷɬɚɩɵ ɨɱɢɫɬɤɢ ɱɟɪɟɡ ɲɬɭɰɟɪ. ɑɟɪɟɡ ɲɬɭɰɟɪ ɜ ɧɢɠɧɟɣ ɱɚɫɬɢ ɤɨɪɩɭɫɚ ɩɪɨɢɫɯɨɞɢɬ 

ɜɵɜɨɞ ɧɚɤɨɩɥɟɧɧɨɝɨ ɲɥɚɦɚ. 

ɉɪɨɢɡɜɟɞɟɦ ɪɚɫɱɟɬ ɞɥɹ ɩɨɞɛɨɪɚ ɷɥɟɤɬɪɨɞɟɝɢɞɪɚɬɨɪɚ. 

ɉɪɢɧɢɦɚɟɦ ɡɧɚɱɟɧɢɟ Ɋɟɣɧɨɥɶɞɫɚ ɪɚɜɧɨɟ , ɬɨɝɞɚ ɫɤɨɪɨɫɬɶ 

ɨɫɚɠɞɟɧɢɹ ɜ ɧɟɩɨɞɜɢɠɧɨɣ ɫɪɟɞɟ  ɛɭɞɟɬ ɪɚɜɧɚ: 

 
2

ɜ ɧ
ɩɨɤ

ɧ ɜ

(ρ ρ )
18Ȟ ρ

d g
U

−
= , (6.29) 

 

ɝɞɟ  – ɞɢɚɦɟɬɪ ɧɚɢɦɟɧɶɲɢɯ ɤɚɩɟɥɶ ɜɨɞɵ, ɦ; 

 – ɩɥɨɬɧɨɫɬɶ ɜɨɞɵ, ɤɝ/ɦ3; 

 – ɩɥɨɬɧɨɫɬɶ ɧɟɮɬɢ, ɤɝ/ɦ3; 

 – ɭɫɤɨɪɟɧɢɟ ɫɜɨɛɨɞɧɨɝɨ ɩɚɞɟɧɢɹ, ɦ/ɫ2; 

 – ɜɹɡɤɨɫɬɶ ɧɟɮɬɢ, ɤɝ/ɦ3. 

 
4 2

6

(2,2 10 ) 9,81 (992 824,5)
0,0027

18 1,6 10 992ɩɨкU
−

−

   −
= =

  
 ɦ/ɫ. 

 

Re 0,4

d

ɜρ

ɧρ

g

ɧȞ
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Ɉɩɪɟɞɟɥɢɦ ɡɧɚɱɟɧɢɟ ɤɪɢɬɟɪɢɹ  ɩɨ ɭɪɚɜɧɟɧɢɸ: 

 

ɩɨɤ

ɧ

Re
Ȟ

U d
= , (6.30) 

 

ɝɞɟ  – ɫɤɨɪɨɫɬɶ ɨɫɚɠɞɟɧɢɹ ɜ ɧɟɩɨɞɜɢɠɧɨɣ ɫɪɟɞɟ, ɦ/ɫ; 

  – ɬɨ ɠɟ, ɱɬɨ ɜ ɮɨɪɦɭɥɟ (6.29); 

 – ɬɨ ɠɟ, ɱɬɨ ɜ ɮɨɪɦɭɥɟ (6.29). 

 
4

5

0,00027 2,2 10
Re 0,004

1,6 10

−

−

 
= =


. 

 

, ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɮɨɪɦɭɥɵ ɫɩɪɚɜɟɞɥɢɜɨ. 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ ɧɟɮɬɢ ɜ ɷɥɟɬɪɨɞɟɝɢɞɪɚɬɨɪɟ 

ɢɫɩɨɥɶɡɭɟɦ ɮɨɪɦɭɥɭ: 

 

ɷ

ɧ

h
t

U
= , (6.31) 

 

ɝɞɟ  – ɩɪɟɛɵɜɚɧɢɟ ɧɟɮɬɢ ɜ ɷɥɟɤɬɪɨɞɟɝɢɞɪɚɬɨɪɟ, ɱ; 

  – ɜɵɫɨɬɚ ɫɥɨɹ ɷɦɭɥɶɫɢɢ, ɦ; 

 – ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɧɟɮɬɢ, ɦ/ɫ. 

ȼɵɱɢɫɥɢɦ  ɩɨ ɮɨɪɦɭɥɟ: 

 

ɷ 10,5h Dh= , (6.32) 

 

ɝɞɟ  – ɞɢɚɦɟɬɪ ɷɥɟɤɬɪɨɞɟɝɢɞɪɚɬɨɪɚ, ɦ; 

  – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɞɧɚ ɷɥɟɤɬɪɨɞɟɝɢɞɪɚɬɨɪɚ ɞɨ ɩɨɜɟɪɯɧɨɫɬɢ ɪɚɡɞɟɥɚ ɮɚɡ, ɦ. 

 

Re

ɩɨɤU

d

ɧȞ

Re 0,4

t

ɷh

ɧU

ɷh

D

1h
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ɷ 0,5 3,4 1 1,7h =   = ɦ. 

 

ɋɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɧɟɮɬɢ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɤɚɤ: 

 

ɷ
ɧ

ɨɬ

h
U

t
= , (6.33) 

 

ɝɞɟ  – ɬɨ ɠɟ, ɱɬɨ ɜ ɮɨɪɦɭɥɟ (6.32); 

  – ɜɪɟɦɹ ɨɬɫɬɨɹ, ɱ. 

 

 ɧ
1,7

0,0003
0,67

U = = ɦ/ɫ. 

  

 ɉɪɨɢɡɜɟɞɟɦ ɪɚɫɱɟɬ ɮɚɤɬɢɱɟɫɤɨɣ ɫɤɨɪɨɫɬɢ ɨɫɚɠɞɟɧɢɹ ɤɚɩɟɥɟɤ ɜɨɞɵ ɜ 

ɩɨɬɨɤɟ ɩɨɞɧɢɦɚɸɳɟɣɫɹ ɧɟɮɬɢ: 

 

 ɮɚɤɬ ɩɨɤ ɧU U U= − , (6.34) 

 

ɝɞɟ  – ɬɨ ɠɟ, ɱɬɨ ɜ ɮɨɪɦɭɥɟ (6.29); 

  – ɬɨ ɠɟ, ɱɬɨ ɜ ɮɨɪɦɭɥɟ (6.33). 

 

 ɮɚɤɬ 0,0027 0,0003 0,0024U = − =  ɦ/ɫ. 

 

 ɇɚɣɞɟɦ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɚɩɩɚɪɚɬɚ ɩɨ ɮɨɪɦɭɥɟ: 

 

 ɚ ɮaɤɬG U S=  , (6.35) 

 

ɝɞɟ  – ɬɨ ɠɟ, ɱɬɨ ɜ ɮɨɪɦɭɥɟ (6.34); 

  – ɧɟɨɛɯɨɞɢɦɨɟ ɩɨɩɟɪɟɱɧɨɟ ɫɟɱɟɧɢɟ ɷɥɟɤɬɪɨɞɟɝɢɞɪɚɬɨɪɚ, ɦ2. 

ɷh

ɨɬt

ɩɨɤU

ɧU

ɮɚɤɬU

S
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 ɚ 0,0024 61,2 529,2G =  =  ɦ3/ɫ. 

 

 Ɋɚɫɫɱɢɬɚɟɦ ɧɟɨɛɯɨɞɢɦɨɟ ɤɨɥɢɱɟɫɬɜɨ ɚɩɩɚɪɚɬɨɜ: 

 

 ɧ

ɚ

ρ
n

G
= , (6.36) 

 

ɝɞɟ  – ɬɨ ɠɟ, ɱɬɨ ɜ ɮɨɪɦɭɥɟ (6.29); 

  – ɬɨ ɠɟ, ɱɬɨ ɜ ɮɨɪɦɭɥɟ (6.35). 

 

  

 

 ȼ ɯɨɞɟ ɪɚɫɱɟɬɚ ɛɵɥɨ ɩɨɞɨɛɪɚɧɨ ɞɜɚ ɨɫɧɨɜɧɵɯ ɢ ɨɞɢɧ ɪɟɡɟɪɜɧɵɣ 

ɷɥɟɤɬɪɨɞɟɝɢɞɪɚɬɨɪ ɦɚɪɤɢ ɗȾȽ-160. ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɞɚɧɧɨɝɨ ɷɥɟɤɬɨɞɟɝɢɞɪɚɬɨɪɚ 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 9. 

 

Ɍɚɛɥɢɰɚ 9 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɷɥɟɤɬɪɨɞɟɝɢɞɪɚɬɨɪɚ ɗȾȽ-160 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɚɪɚɦɟɬɪɚ ɗȾȽ-160 

ȼɧɭɬɪɟɧɧɢɣ ɨɛɴɟɦ, ɦ3 160 

Ɋɚɛɨɱɟɟ ɞɚɜɥɟɧɢɟ, Ɇɉɚ 1,2 

Ɋɚɫɱɟɬɧɨɟ ɞɚɜɥɟɧɢɟ, Ɇɉɚ 1,2 

Ɇɚɤɫɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɚɹ ɬɟɦɩɟɪɚɬɭɪɚ 

ɫɬɟɧɤɢ, °ɋ 

100 

Ɇɢɧɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɚɹ ɬɟɦɩɟɪɚɬɭɪɚ 

ɫɬɟɧɤɢ, °ɋ 

- 40 

Ɇɨɳɧɨɫɬɶ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ, ɤȼɬ 160 

Ɉɫɧɨɜɧɨɣ ɦɚɬɟɪɢɚɥ, ɫɬɚɥɶ 09Ƚ2ɋ 

 

 

 

ɧρ

ɚG

824,5
1,56 2

529,2
n = = =
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Ʉɨɧɰɟɜɵɟ ɫɟɩɚɪɚɰɢɨɧɧɵɟ ɭɫɬɚɧɨɜɤɢ (ɞɚɥɟɟ – Ʉɋɍ) ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ 

ɨɤɨɧɱɚɬɟɥɶɧɨɣ ɞɟɝɚɡɚɰɢɢ ɧɟɮɬɢ ɞɨ ɬɪɟɛɭɟɦɵɯ ɡɧɚɱɟɧɢɣ ɞɚɜɥɟɧɢɹ ɧɚɫɵɳɟɧɧɵɯ 

ɩɚɪɨɜ ɢ ɨɱɢɫɬɤɢ ɩɨɩɭɬɧɨɝɨ ɝɚɡɚ. ɉɪɢɦɟɧɹɸɬɫɹ ɧɚ ɭɫɬɚɧɨɜɤɚɯ ɫɛɨɪɚ ɢ ɩɨɞɝɨɬɨɜɤɢ 

ɩɪɨɞɭɤɰɢɢ ɧɟɮɬɹɧɵɯ ɦɟɫɬɨɪɨɠɞɟɧɢɣ [12]. 

ɉɪɢɧɰɢɩ ɪɚɛɨɬɵ ɚɩɩɚɪɚɬɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɨɤɨɧɱɚɬɟɥɶɧɨɦ ɨɬɞɟɥɟɧɢɢ 

ɧɟɧɭɠɧɵɯ ɩɪɢɦɟɫɟɣ ɨɬ ɧɟɮɬɢ. ɍɫɬɚɧɨɜɤɚ ɫɨɫɬɨɢɬ ɢɡ ɞɜɭɯ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ 

ɟɦɤɨɫɬɟɣ, ɫɨɟɞɢɧɟɧɧɵɯ ɫɬɨɱɧɵɦ ɩɚɬɪɭɛɤɨɦ – ɫɟɩɚɪɚɰɢɨɧɧɵɣ ɛɥɨɤ. ȼ ɜɟɪɯɧɟɣ 

ɟɝɨ ɱɚɫɬɢ ɩɪɨɢɫɯɨɞɢɬ ɨɬɞɟɥɟɧɢɟ ɝɚɡɚ ɨɬ ɤɚɩɟɥɶ ɜɨɞɵ, ɜ ɧɢɠɧɟɣ ɠɟ ɩɪɨɢɫɯɨɞɢɬ 

ɫɟɩɚɪɚɰɢɹ ɧɟɮɬɢ. 

ɉɨɫɬɭɩɚɹ ɜ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶ, ɧɟɮɬɶ ɬɨɧɤɢɦ ɫɥɨɟɦ ɞɜɢɠɟɬɫɹ ɩɨ ɥɨɬɤɭ ɞɥɹ 

ɩɨɜɵɲɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɫɟɩɚɪɚɰɢɢ. ȼ ɧɢɠɧɟɣ ɟɦɤɨɫɬɢ ɭɫɬɚɧɨɜɥɟɧɚ 

ɩɟɪɟɝɨɪɨɞɤɚ, ɤɨɬɨɪɚɹ ɫɥɭɠɢɬ ɞɥɹ ɨɫɚɠɞɟɧɢɹ ɢ ɭɞɚɥɟɧɢɹ ɦɟɯɚɧɢɱɟɫɤɢɯ ɩɪɢɦɟɫɟɣ. 

ɍɫɬɚɧɨɜɤɚ ɨɫɧɚɳɟɧɚ ɪɚɡɥɢɱɧɵɦɢ ɢɫɩɨɥɧɢɬɟɥɶɧɵɦɢ ɦɟɯɚɧɢɡɦɚɦɢ, ɫɢɫɬɟɦɚɦɢ 

ɡɚɳɢɬɵ ɢ ɞɚɬɱɢɤɚɦɢ ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɩɪɟɜɵɲɟɧɢɹ ɭɪɨɜɧɹ ɧɟɮɬɢ. 

ɇɚ ɪɢɫɭɧɤɟ 12 ɩɪɟɞɫɬɚɜɥɟɧɚ ɫɯɟɦɚ ɤɨɧɰɟɜɨɣ ɫɟɩɚɪɚɰɢɨɧɧɨɣ ɭɫɬɚɧɨɜɤɢ 

ȼ ɤɚɱɟɫɬɜɟ ɤɨɧɰɟɜɨɣ ɫɟɩɚɪɚɰɢɨɧɧɨɣ ɭɫɬɚɧɨɜɤɢ ɜɵɛɢɪɚɟɦ Ʉɋɍ 0,6-1200 ɜ 

ɤɨɥɢɱɟɫɬɜɟ ɬɪɟɯ ɲɬɭɤ, ɝɞɟ ɞɜɟ ɨɫɧɨɜɧɵɟ ɢ ɨɞɧɚ ɪɟɡɟɪɜɧɚɹ. Ⱦɚɧɧɵɟ ɜɢɞ Ʉɋɍ 

ɩɨɥɧɨɫɬɶɸ ɨɛɟɫɩɟɱɢɜɚɟɬ ɡɚɞɚɧɧɵɣ ɪɟɠɢɦ ɪɚɛɨɬɵ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɩɨ 

ɠɢɞɤɨɫɬɢ ɢ ɝɚɡɭ. 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ Ʉɋɍ 0,6-1200 ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 10. 

 

Ɍɚɛɥɢɰɚ 10 – Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ Ʉɋɍ 0,6-1200 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɚɪɚɦɟɬɪɚ Ʉɋɍ 0,6-1200 

Ɋɚɛɨɱɚɹ ɫɪɟɞɚ ɧɟɮɬɶ, ɝɚɡ, ɩɥɚɫɬɨɜɚɹ ɜɨɞɚ 

Ɋɚɫɱɟɬɧɨɟ ɞɚɜɥɟɧɢɟ, Ɇɉɚ 0,6 

ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɩɨ ɠɢɞɤɨɫɬɢ, ɦ3/ɫɭɬ ɞɨ 8000 

ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɩɨ ɝɚɡɭ, ɦ3/ɫɭɬ ɞɨ 50000 

Ɇɚɫɫɨɜɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ ɠɢɞɤɨɫɬɢ ɜ 

ɨɱɢɳɟɧɧɨɦ ɝɚɡɟ, ɝ/ɦ3 
ɞɨ 0,1 
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Ɋɢɫɭɧɨɤ 12 – ɋɯɟɦɚ ɤɨɧɰɟɜɨɣ ɫɟɩɚɪɚɰɢɨɧɧɨɣ ɭɫɬɚɧɨɜɤɢ: 1 – ɪɚɫɲɢɪɢɬɟɥɶ; 2 – 

ɚɜɚɪɢɣɧɵɣ ɞɚɬɱɢɤ ɭɪɨɜɧɹ; 3 – ɛɭɣɤɨɜɵɣ ɭɪɨɜɧɟɦɟɬɪ; 4, 12 – ɥɨɬɨɤɢ; 5 – 

ɨɬɛɨɣɧɢɤ ɬɨɧɤɨɣ ɨɱɢɫɬɤɢ ɝɚɡɚ; 6 – ɫɬɨɱɧɵɣ ɩɚɬɪɭɛɨɤ; 7 – ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɣ 

ɤɥɚɩɚɧ; 8 – ɪɚɫɩɪɟɞɟɥɢɬɟɥɶ; 9, 10 – ɝɨɪɢɡɨɧɬɚɥɶɧɵɟ ɫɟɩɚɪɚɰɢɨɧɧɵɟ ɟɦɤɨɫɬɢ; 11 

– ɨɬɛɨɣɧɢɤ ɝɪɭɛɨɣ ɨɱɢɫɬɤɢ; 13, 19 – ɢɫɩɨɥɧɢɬɟɥɶɧɵɟ ɦɟɯɚɧɢɡɦɵ; 14 – 

ɚɜɚɪɢɣɧɵɣ ɪɟɝɭɥɹɬɨɪ ɭɪɨɜɧɹ; 15 – ɩɚɬɪɭɛɨɤ ɝɚɡɚ; 16 – ɷɥɟɤɬɪɨɤɨɧɬɚɤɬɧɵɣ 

ɦɚɧɨɦɟɬɪ; 17 – ɪɟɝɭɥɹɬɨɪ ɭɪɨɜɧɹ; 18 – ɩɟɪɟɝɨɪɨɞɤɚ; 20 – ɜɵɫɨɤɨɟ ɨɫɧɨɜɚɧɢɟ. 

 

ɇɚ ɪɢɫɭɧɤɟ 13 ɩɪɟɞɫɬɚɜɥɟɧɚ ɫɯɟɦɚ ɩɨɞɤɥɸɱɟɧɢɹ ɫɬɭɩɟɧɢ 

ɷɥɟɤɬɪɨɨɛɟɡɜɨɠɢɜɚɧɢɹ ɢ ɤɨɧɰɟɜɨɣ ɫɟɩɚɪɚɰɢɢ ɧɟɮɬɢ. 
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Ɋɢɫɭɧɨɤ 13 – ɋɯɟɦɚ ɩɨɞɤɥɸɱɟɧɢɹ ɫɬɭɩɟɧɢ ɷɥɟɤɬɪɨɨɛɟɡɜɨɠɢɜɚɧɢɹ ɢ ɤɨɧɰɟɜɨɣ 

ɫɟɩɚɪɚɰɢɢ ɧɟɮɬɢ 

 

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɪɚɛɨɬɵ ɍɉɇ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ 4 ɥɢɫɬɟ ɝɪɚɮɢɱɟɫɤɨɣ 

ɱɚɫɬɢ. 
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7 ɗɤɨɧɨɦɢɱɟɫɤɚɹ ɱɚɫɬɶ 

 

ȼ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɱɚɫɬɢ ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɚ ɧɟɨɛɯɨɞɢɦɨ ɪɚɫɫɱɢɬɚɬɶ 

ɫɬɨɢɦɨɫɬɶ ɡɚɬɪɚɬ (ɟɞɢɧɨɜɪɟɦɟɧɧɵɯ ɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ) ɧɚ ɜɧɟɞɪɟɧɢɟ 

ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɨɛɫɥɭɠɢɜɚɧɢɟ ɩɭɧɤɬɚ ɩɨɞɝɨɬɨɜɤɢ ɧɟɮɬɢ ɧɚ Ɂɚɩɚɞɧɨ-ɂɪɤɢɧɫɤɨɦ 

ɦɟɫɬɨɪɨɠɞɟɧɢɢ. 

 

7.1 Ɋɚɫɱɟɬ ɟɞɢɧɨɜɪɟɦɟɧɧɵɯ ɡɚɬɪɚɬ ɧɚ ɜɧɟɞɪɟɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɭɧɤɬɚ 
ɩɨɞɝɨɬɨɜɤɢ ɧɟɮɬɢ 

 

 Ʉ ɟɞɢɧɨɜɪɟɦɟɧɧɵɦ ɜɥɨɠɟɧɢɹɦ ɧɚ ɜɧɟɞɪɟɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɨɬɧɨɫɹɬɫɹ 

ɡɚɬɪɚɬɵ ɧɚ ɩɨɤɭɩɤɭ ɝɨɬɨɜɵɯ ɢɡɞɟɥɢɣ ɞɥɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɧɟɮɬɟɫɛɨɪɧɵɯ 

ɬɪɭɛɨɩɪɨɜɨɞɨɜ, ɚ ɬɚɤɠɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɩɭɧɤɬɚ ɩɨɞɝɨɬɨɜɤɢ ɧɟɮɬɢ. 

ɇɟɮɬɟɫɛɨɪɧɵɟ ɬɪɭɛɨɩɪɨɜɨɞɵ ɫ ɜɧɭɬɪɟɧɧɢɦ ɞɢɚɦɟɬɪɨɦ ɨɬ 219 ɞɨ 273 ɦɦ, ɫ 

ɬɨɥɳɢɧɨɣ ɫɬɟɧɤɢ ɞɨ 8 ɦɦ, ɢɦɟɸɬ ɫɭɦɦɚɪɧɭɸ ɞɥɢɧɭ 13617 ɦ. 

Ɍɪɭɛɵ ɞɥɹ ɬɪɭɛɨɩɪɨɜɨɞɚ ɢɫɩɨɥɶɡɭɸɬɫɹ ɫɬɚɥɶɧɵɟ 

ɝɨɪɹɱɟɞɟɮɨɪɦɢɪɨɜɚɧɧɵɟ, ɩɨɜɵɲɟɧɧɨɣ ɤɨɪɪɨɡɢɨɧɧɨɣ ɫɬɨɣɤɨɫɬɢ. ȼ ɤɚɱɟɫɬɜɟ 

ɩɨɫɬɚɜɳɢɤɚ ɬɪɭɛɧɨɣ ɩɪɨɞɭɤɰɢɢ ɜɵɛɟɪɟɦ ɈɈɈ ɌȾ «ɂɇɊɈɋɌ» ɝ. Ʉɪɚɫɧɨɹɪɫɤ, 

ɤɨɬɨɪɵɣ ɢɡɝɨɬɚɜɥɢɜɚɟɬ ɬɪɭɛɵ ɩɨ ȽɈɋɌ 8732 – 78 [13]. ɋɨɝɥɚɫɧɨ ɢɫɬɨɱɧɢɤɭ 

https://krasnoyarsk.inrost-group.ru/truby/ ɫɬɨɢɦɨɫɬɶ ɧɟɮɬɟɫɛɨɪɧɵɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ 

ɩɪɢɜɟɞɟɧɚ ɜ ɬɚɛɥɢɰɟ 11. 

 

Ɍɚɛɥɢɰɚ 11 – ɋɬɨɢɦɨɫɬɶ ɬɪɭɛ ɈɈɈ ɌȾ «ɂɇɊɈɋɌ» ɝ. Ʉɪɚɫɧɨɹɪɫɤ 

ɍɱɚɫɬɨɤ 
Ⱦɥɢɧɚ, 
ɦ 

ȼɟɫ 1 ɦ 
ɬɪɭɛɵ, 
ɤɝ 

ɇɚɢɦɟɧɨ-
ɜɚɧɢɟ 

Ɇɚɫɫɚ 
ɬɪɭɛɵ, ɬ 

ɐɟɧɚ 1 ɬ 
ɬɪɭɛɵ, ɫ 
ɇȾɋ, ɪɭɛ. 

ɋɬɨɢɦɨɫɬɶ ɫ 
ɇȾɋ, ɦɥɧ.ɪɭɛ. 

Ʉ1-ɍɉɇ 5220 41,63 
Ɍɪɭɛɚ 
ɛɟɫɲɨɜɧɚɹ 
219ɯ8 

217,3 112000 24,34 

Ʉ2-ɍɉɇ 4735 41,63 
Ɍɪɭɛɚ 
ɛɟɫɲɨɜɧɚɹ 
219ɯ8 

197,1 112000 22,08 

 

https://krasnoyarsk.inrost-group.ru/truby/
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ɍɱɚɫɬɨɤ 
Ⱦɥɢɧɚ, 
ɦ 

ȼɟɫ 1 ɦ 
ɬɪɭɛɵ, 
ɤɝ 

ɇɚɢɦɟɧɨ-
ɜɚɧɢɟ 

Ɇɚɫɫɚ 
ɬɪɭɛɵ, ɬ 

ɐɟɧɚ 1 ɬ 
ɬɪɭɛɵ, ɫ 
ɇȾɋ, ɪɭɛ. 

ɋɬɨɢɦɨɫɬɶ ɫ 
ɇȾɋ, ɦɥɧ.ɪɭɛ. 

Ʉ3-ɍɉɇ 3662 52,28 
Ɍɪɭɛɚ 
ɛɟɫɲɨɜɧɚɹ 
273ɯ8 

191,5 116000 22,21 

ɂɬɨɝɨ 68,63 

 

 Ʉ ɨɛɨɪɭɞɨɜɚɧɢɸ ɍɉɇ ɦɨɠɧɨ ɨɬɧɟɫɬɢ: 

− ɬɪɭɛɧɵɣ ɤɨɧɰɟɜɨɣ ɞɟɥɢɬɟɥɶ ɮɚɡ; 

− ɫɟɩɚɪɚɬɨɪ ɇȽɋ; 

− ɩɟɱɶ ɩɨɞɨɝɪɟɜɚ ɉɌȻ; 

− ɨɬɫɬɨɣɧɢɤ ɝɨɪɢɡɨɧɬɚɥɶɧɵɣ ɈȽ; 

− ɬɪɟɯɮɚɡɧɵɣ ɫɟɩɚɪɚɬɨɪ ɌɎɋ; 

− ɷɥɟɤɬɪɨɞɟɝɢɞɪɚɬɨɪ; 

− ɤɨɧɰɟɜɚɹ ɫɟɩɚɪɚɰɢɨɧɧɚɹ ɭɫɬɚɧɨɜɤɚ Ʉɋɍ; 

− ɪɟɡɟɪɜɭɚɪɵ ɫɬɚɥɶɧɵɟ ɜɟɪɬɢɤɚɥɶɧɵɟ; 

− ɧɚɫɨɫɵ ɜɧɭɬɪɟɧɧɟɣ ɢ ɜɧɟɲɧɟɣ ɩɟɪɟɤɚɱɤɢ. 

ȼ ɬɚɛɥɢɰɟ 12 ɩɪɢɜɟɞɟɧɵ ɰɟɧɵ ɧɚ ɨɫɧɨɜɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɍɉɇ. 

 

Ɍɚɛɥɢɰɚ 12 – ɋɨɫɬɚɜ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 

№ 
ɩ/ɩ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ʉɨɥ-

ɜɨ 

ɐɟɧɚ ɡɚ 
ɟɞ. ɫ 
ɇȾɋ, 
ɬɵɫ. 
ɪɭɛ. 

ɋɬɨɢɦɨɫɬɶ 
ɫ ɇȾɋ, 

ɬɵɫ. ɪɭɛ. 
ɂɫɬɨɱɧɢɤ ɰɟɧɵ 

1 
Ʉɨɧɰɟɜɨɣ ɞɟɥɢɬɟɥɶ 
ɮɚɡ ɬɪɭɛɧɵɣ 
(ɄȾɎɌ) 

2 15000 30000 
https://ufa.promindex.ru/catalog/887

700-kdft-koncevoy-delitel-faz-
trubniy-avtomatizirovanniy.html 

2 ɋɟɩɚɪɚɬɨɪ ɇȽɋ 3 100 300 
https://ufa.promindex.ru/catalog/147

218-separatori-dlya-gazovoy-i-
neftyanoy-promishlennosti.html 

3 ɉɟɱɶ ɉɌȻ 3 6151,5 18454,5 
http://www.nsk-oil.com/price/pechi-

podogreva-nefti.php 
 

https://ufa.promindex.ru/catalog/887700-kdft-koncevoy-delitel-faz-trubniy-avtomatizirovanniy.html
https://ufa.promindex.ru/catalog/887700-kdft-koncevoy-delitel-faz-trubniy-avtomatizirovanniy.html
https://ufa.promindex.ru/catalog/887700-kdft-koncevoy-delitel-faz-trubniy-avtomatizirovanniy.html
https://ufa.promindex.ru/catalog/147218-separatori-dlya-gazovoy-i-neftyanoy-promishlennosti.html
https://ufa.promindex.ru/catalog/147218-separatori-dlya-gazovoy-i-neftyanoy-promishlennosti.html
https://ufa.promindex.ru/catalog/147218-separatori-dlya-gazovoy-i-neftyanoy-promishlennosti.html
http://www.nsk-oil.com/price/pechi-podogreva-nefti.php
http://www.nsk-oil.com/price/pechi-podogreva-nefti.php
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№ 
ɩ/ɩ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ʉɨɥ-

ɜɨ 

ɐɟɧɚ ɡɚ 
ɟɞ. ɫ 
ɇȾɋ, 
ɬɵɫ. 
ɪɭɛ. 

ɋɬɨɢɦɨɫɬɶ 
ɫ ɇȾɋ, 

ɬɵɫ. ɪɭɛ. 
ɂɫɬɨɱɧɢɤ ɰɟɧɵ 

4 
Ɉɬɫɬɨɣɧɢɤ 
ɝɨɪɢɡɨɧɬɚɥɶɧɵɣ 
ɈȽ 

3 2000 6000 
https://rzmash.ru/otstojniki-

nefti/otstojniki-og/ 

5 
Ɍɪɟɯɮɚɡɧɵɣ 
ɫɟɩɚɪɚɬɨɪ ɌɎɋ 

3 450 1350 
https://krasnoyarsk.penzahim.ru/sep
aratory/neftegazoseparatory/trekhfaz

nye-separatory-tfs/ 

6 ɗɥɟɤɬɪɨɞɟɝɢɞɪɚɬɨɪ 3 4000 12000 
https://krasnoyarsk.tiu.ru/p7042666

2-elektrodegidrator-160.html 

7 
Ʉɨɧɰɟɜɚɹ 
ɫɟɩɚɪɚɰɢɨɧɧɚɹ 
ɭɫɬɚɧɨɜɤɚ 

3 1000 3000 
https://ufa.promindex.ru/catalog/887

701-koncevaya-separacionnaya-
ustanovka.html 

8 
ɍɡɥɵ ɡɚɩɨɪɧɨɣ 
ɚɪɦɚɬɭɪɵ ɫ 
ɷɥɟɤɬɪɨɩɪɢɜɨɞɨɦ 

8 138,5 1108 

https://krasnoyarsk.pulscen.ru/produ
cts/zadvizhka_30s927nzh_ru_25_t_
300_c_voda_nefteprodukty_du400_

86030565 

9 
Ɋɟɡɟɪɜɭɚɪɵ 
ɜɟɪɬɢɤɚɥɶɧɵɟ 
ɫɬɚɥɶɧɵɟ 

3 2600 7800 
https://krasnoyarsk.tiu.ru/p4195830
8-rezervuar-vertikalnyj-stalnoj.html 

10 
ɇɚɫɨɫɵ ɜɧɟɲɧɟɣ 
ɩɟɪɟɤɚɱɤɢ ɬɢɩɚ 
ɇɆ 

2 630 1260 
http://ekb.propartner.ru/offers/nasos
-tsentrobezhnyy-sektsionnyy-nm-

1250-260-i949207.html 

11 
ɇɚɫɨɫɵ ɜɧɭɬɪɟɧɧɟɣ 
ɩɟɪɟɤɚɱɤɢ ɬɢɩɚ 
ɇɉȼ 

2 2000 4000 
http://chel.propartner.ru/offers/nasos

-npv-2500-80-m-i7819856.html 

ɂɬɨɝɨ: 85272,5  
 

ɋɜɟɞɟɦ ɜɫɟ ɟɞɢɧɨɜɪɟɦɟɧɧɵɟ ɡɚɬɪɚɬɵ ɧɚ ɡɚɤɭɩɤɭ ɬɪɭɛ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ 

ɩɭɧɤɬɚ ɩɨɞɝɨɬɨɜɤɢ ɧɟɮɬɢ ɜ ɬɚɛɥɢɰɭ 13. 

 

Ɍɚɛɥɢɰɚ 13 – ȿɞɢɧɨɜɪɟɦɟɧɧɵɟ ɡɚɬɪɚɬɵ ɧɚ ɡɚɤɭɩɤɭ ɬɪɭɛ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɍɉɇ 

№ 

ɩ/ɩ 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɜɥɨɠɟɧɢɣ 

ɋɭɦɦɚ, ɦɥɧ. 

ɪɭɛ. 

1 ɇɟɮɬɟɫɛɨɪɧɵɟ ɬɪɭɛɨɩɪɨɜɨɞɵ 68,63 

2 Ɉɛɨɪɭɞɨɜɚɧɢɟ 85,27 

ɂɬɨɝɨ: 153,9 

 

https://rzmash.ru/otstojniki-nefti/otstojniki-og/
https://rzmash.ru/otstojniki-nefti/otstojniki-og/
https://krasnoyarsk.penzahim.ru/separatory/neftegazoseparatory/trekhfaznye-separatory-tfs/
https://krasnoyarsk.penzahim.ru/separatory/neftegazoseparatory/trekhfaznye-separatory-tfs/
https://krasnoyarsk.penzahim.ru/separatory/neftegazoseparatory/trekhfaznye-separatory-tfs/
https://krasnoyarsk.tiu.ru/p70426662-elektrodegidrator-160.html
https://krasnoyarsk.tiu.ru/p70426662-elektrodegidrator-160.html
https://ufa.promindex.ru/catalog/887701-koncevaya-separacionnaya-ustanovka.html
https://ufa.promindex.ru/catalog/887701-koncevaya-separacionnaya-ustanovka.html
https://ufa.promindex.ru/catalog/887701-koncevaya-separacionnaya-ustanovka.html
https://krasnoyarsk.pulscen.ru/products/zadvizhka_30s927nzh_ru_25_t_300_c_voda_nefteprodukty_du400_86030565
https://krasnoyarsk.pulscen.ru/products/zadvizhka_30s927nzh_ru_25_t_300_c_voda_nefteprodukty_du400_86030565
https://krasnoyarsk.pulscen.ru/products/zadvizhka_30s927nzh_ru_25_t_300_c_voda_nefteprodukty_du400_86030565
https://krasnoyarsk.pulscen.ru/products/zadvizhka_30s927nzh_ru_25_t_300_c_voda_nefteprodukty_du400_86030565
https://krasnoyarsk.tiu.ru/p41958308-rezervuar-vertikalnyj-stalnoj.html
https://krasnoyarsk.tiu.ru/p41958308-rezervuar-vertikalnyj-stalnoj.html
http://ekb.propartner.ru/offers/nasos-tsentrobezhnyy-sektsionnyy-nm-1250-260-i949207.html
http://ekb.propartner.ru/offers/nasos-tsentrobezhnyy-sektsionnyy-nm-1250-260-i949207.html
http://ekb.propartner.ru/offers/nasos-tsentrobezhnyy-sektsionnyy-nm-1250-260-i949207.html
http://chel.propartner.ru/offers/nasos-npv-2500-80-m-i7819856.html
http://chel.propartner.ru/offers/nasos-npv-2500-80-m-i7819856.html
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 Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɧɚ ɡɚɤɭɩɤɭ ɩɪɨɞɭɤɰɢɢ ɞɥɹ ɧɟɮɬɟɫɛɨɪɧɵɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ, 

ɫɭɦɦɚɪɧɨɣ ɩɪɨɬɹɠɟɧɧɨɫɬɶɸ 13,62 ɤɦ, ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɍɉɇ ɧɟɨɛɯɨɞɢɦɨ 153,9 

ɦɥɧ. ɪɭɛ. Ɏɢɧɚɧɫɢɪɨɜɚɧɢɟ ɩɪɨɟɤɬɚ ɛɭɞɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɡɚ ɫɱɟɬ ɫɨɛɫɬɜɟɧɧɵɯ 

ɫɪɟɞɫɬɜ ɤɨɦɩɚɧɢɢ. 

 

7.2 ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɧɚ ɨɛɫɥɭɠɢɜɚɧɢɟ ɩɭɧɤɬɚ ɩɨɞɝɨɬɨɜɤɢ 
ɧɟɮɬɢ 

 

Ɋɚɫɱɟɬɵ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɡɚɬɪɚɬ ɧɚ ɨɛɫɥɭɠɢɜɚɧɢɟ ɬɪɭɛɨɩɪɨɜɨɞɚ 

ɜɵɩɨɥɧɟɧɵ ɩɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ ɢ ɫɬɨɢɦɨɫɬɧɵɦ ɩɨɤɚɡɚɬɟɥɹɦ ɫ ɭɱɟɬɨɦ ɜɫɟɯ 

ɨɬɱɢɫɥɟɧɢɣ ɧɚɥɨɝɨɜ ɢ ɫɛɨɪɨɜ ɜ ɛɸɞɠɟɬɵ ɪɚɡɥɢɱɧɵɯ ɭɪɨɜɧɟɣ, ɨɬɧɟɫɟɧɢɟ ɤɨɬɨɪɵɯ 

ɧɚ ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ Ɂɚɤɨɧɚɦɢ ɢ 

ɉɨɫɬɚɧɨɜɥɟɧɢɹɦɢ ɉɪɚɜɢɬɟɥɶɫɬɜɚ Ɋɨɫɫɢɢ. 

Ɋɚɫɯɨɞɵ, ɨɛɪɚɡɭɸɳɢɟ ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɞɨɛɵɱɢ ɧɟɮɬɢ, ɫɝɪɭɩɩɢɪɨɜɚɧɵ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɢɯ ɷɤɨɧɨɦɢɱɟɫɤɢɦ ɫɨɞɟɪɠɚɧɢɟɦ ɩɨɫɥɟɞɭɸɳɢɦ ɷɥɟɦɟɧɬɚɦ: 

ɦɚɬɟɪɢɚɥɶɧɵɟ ɡɚɬɪɚɬɵ, ɡɚɬɪɚɬɵ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ, ɫɨɰɢɚɥɶɧɵɟ ɜɵɩɥɚɬɵ, 

ɚɦɨɪɬɢɡɚɰɢɹ ɨɫɧɨɜɧɵɯ ɮɨɧɞɨɜ, ɩɪɨɱɢɟ ɡɚɬɪɚɬɵ [14]. Ɋɚɡɦɟɪ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ 

ɪɚɛɨɬɧɢɤɨɜ ɨɩɪɟɞɟɥɟɧ ɫɨɝɥɚɫɧɨ ɫɟɪɜɢɫɚ https://russia.trud.com. 

Ƚɨɞɨɜɨɣ ɮɨɧɞ ɨɩɥɚɬɵ ɬɪɭɞɚ ɩɪɢɜɟɞɟɧ ɜ ɬɚɛɥɢɰɟ 14. 

 

Ɍɚɛɥɢɰɚ 14 – Ɋɚɫɱɟɬ ɝɨɞɨɜɨɝɨ ɮɨɧɞɚ ɨɩɥɚɬɵ ɬɪɭɞɚ ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ ɩɟɪɫɨɧɚɥɚ  

Ⱦɨɥɠɧɨɫɬɶ 
Ʉɨɥ- 

ɜɨ 

Ɉɤɥɚɞ, 

ɪɭɛ. 

 

Ɋɚɣɨɧɧɵɣ 

ɤɨɷɮɮɢɰɢɟɧɬ 

70 % ɨɬ ɨɤɥɚɞɚ, 

ɪɭɛ. 

ɋɟɜɟɪɧɚɹ 

ɧɚɞɛɚɜɤɚ 

50 % ɨɬ 

ɨɤɥɚɞɚ, 

ɪɭɛ. 

ɂɬɨɝɨ ɡɚ 

ɦɟɫɹɰ ɧɚ 

ɨɞɧɨɝɨ 

ɪɚɛɨɬɧɢɤɚ, 

ɪɭɛ. 

Ƚɨɞɨɜɨɣ ɮɨɧɞ 

ɨɫɧɨɜɧɨɣ 

ɡɚɪɚɛɨɬɧɨɣ 

ɩɥɚɬɵ, ɦɥɧ. 

ɪɭɛ. 

Ɇɚɫɬɟɪ 9 70000 49000 35000 154000 16,63 

Ɍɪɭɛɨɩɪɨɜɨɞ

ɱɢɤ ɥɢɧɟɣɧɵɣ 
9 35000 24500 17500 77000 8,32 

 

 

https://russia.trud.com/
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 14 

Ⱦɨɥɠɧɨɫɬɶ 
Ʉɨɥ- 

ɜɨ 

Ɉɤɥɚɞ, 

ɪɭɛ. 

 

Ɋɚɣɨɧɧɵɣ 

ɤɨɷɮɮɢɰɢɟɧɬ 

70 % ɨɬ ɨɤɥɚɞɚ, 

ɪɭɛ. 

ɋɟɜɟɪɧɚɹ 

ɧɚɞɛɚɜɤɚ 

50 % ɨɬ 

ɨɤɥɚɞɚ, 

ɪɭɛ. 

ɂɬɨɝɨ ɡɚ 

ɦɟɫɹɰ ɧɚ 

ɨɞɧɨɝɨ 

ɪɚɛɨɬɧɢɤɚ, 

ɪɭɛ. 

Ƚɨɞɨɜɨɣ ɮɨɧɞ 

ɨɫɧɨɜɧɨɣ 

ɡɚɪɚɛɨɬɧɨɣ 

ɩɥɚɬɵ, ɦɥɧ. 

ɪɭɛ. 

ɋɥɟɫɚɪɶ – 

ɷɥɟɤɬɪɨɝɚɡɨɫɜ

ɚɪɳɢɤ  

4 47000 32900 23500 103400 4,96 

ɋɥɟɫɚɪɶ-

ɪɟɦɨɧɬɧɢɤ 

ɇɉɈ 

5 37000 25900 18500 81400 4,88 

Ɉɩɟɪɚɬɨɪ Ɍɍ 8 47000 17500 12500 103400 4,96 

ɂɬɨɝɨ: 35 ɯ ɯ ɯ ɯ 39,75 

 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɨɫɫɢɣɫɤɢɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ ɪɚɛɨɬɨɞɚɬɟɥɶ ɨɛɹɡɚɧ 

ɩɪɨɢɡɜɨɞɢɬɶ ɫɬɪɚɯɨɜɵɟ ɜɡɧɨɫɵ, ɛɚɡɨɣ ɞɥɹ ɪɚɫɱɟɬɚ ɤɨɬɨɪɵɯ ɹɜɥɹɟɬɫɹ ɮɨɧɞ ɨɩɥɚɬɵ 

ɬɪɭɞɚ [15]. 

ɋɬɚɜɤɚ ɞɥɹ ɪɚɫɱɟɬɚ ɜɵɩɥɚɬ ɜ 2021 ɝɨɞɭ ɫɨɫɬɚɜɥɹɟɬ 30 %, ɜ ɤɨɬɨɪɵɟ ɜɯɨɞɹɬ: 

− 22 % – ɜ ɩɟɧɫɢɨɧɧɵɣ ɮɨɧɞ; 

− 2,9 % – ɜ ɮɨɧɞ ɫɨɰɢɚɥɶɧɨɝɨ ɫɬɪɚɯɨɜɚɧɢɹ; 

− 5,1 % – ɜ ɮɨɧɞ ɨɛɹɡɚɬɟɥɶɧɨɝɨ ɦɟɞɢɰɢɧɫɤɨɝɨ ɫɬɪɚɯɨɜɚɧɢɹ. 

 Ɋɚɫɫɱɢɬɚɟɦ ɫɭɦɦɭ ɫɬɪɚɯɨɜɵɯ ɜɡɧɨɫɨɜ ɩɨ ɮɨɪɦɭɥɟ: 

 

0,3ɋВ ФОɌ=  , (7.1) 

 

ɝɞɟ ФОɌ – ɮɨɧɞ ɨɩɥɚɬɵ ɬɪɭɞɚ, ɦɥɧ. ɪɭɛ. 

  

 39750 0,3 11925ɋВ =  =  ɬɵɫ.ɪɭɛ. 

 

ɂɡ ɫɬɪɚɯɨɜɵɯ ɜɡɧɨɫɨɜ ɜ ɩɟɧɫɢɨɧɧɵɣ ɮɨɧɞ ɩɨɫɬɭɩɢɬ: 
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ɉ 0,22ɋВ ФОɌ=  , (7.2) 

 

ɝɞɟ ФОɌ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (7.1). 

 

 ɉ 39750 0,22 8745ɋВ =  = ɬɵɫ.ɪɭɛ. 

 

 ɂɡ ɫɬɪɚɯɨɜɵɯ ɜɡɧɨɫɨɜ ɜ ɮɨɧɞ ɫɨɰɢɚɥɶɧɨɝɨ ɫɬɪɚɯɨɜɚɧɢɹ ɩɨɫɬɭɩɢɬ: 

 

 0,029ɋɋВ ФОɌ=  , (7.3) 

 

ɝɞɟ ФОɌ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (7.1). 

 

 39750 0,029 1152,75ɋɋВ =  =  ɬɵɫ.ɪɭɛ. 

 

 ɂɡ ɫɬɪɚɯɨɜɵɯ ɜɡɧɨɫɨɜ ɮɨɧɞ ɨɛɹɡɚɬɟɥɶɧɨɝɨ ɦɟɞɢɰɢɧɫɤɨɝɨ ɫɬɪɚɯɨɜɚɧɢɹ 

ɩɨɫɬɭɩɢɬ: 

 

 Ɇ 0,051ɋВ ФОɌ=  , (7.4) 

 

ɝɞɟ ФОɌ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (7.1). 

 

 Ɇ 39750 0,051 2027,25ɋВ =  = ɬɵɫ.ɪɭɛ. 

 

 Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɫɬɪɚɯɨɜɵɯ ɜɡɧɨɫɨɜ ɩɪɟɞɫɬɚɜɥɟɧɨ ɜ ɬɚɛɥɢɰɟ 15. 

 

Ɍɚɛɥɢɰɚ 15 – Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɫɬɪɚɯɨɜɵɯ ɜɡɧɨɫɨɜ ɩɨ ɜɧɟɛɸɞɠɟɬɧɵɦ ɮɨɧɞɚɦ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɫɬɚɬɶɢ ɋɭɦɦɚ, ɬɵɫ. ɪɭɛ. 

ɉɟɧɫɢɨɧɧɵɣ ɮɨɧɞ 8745 

Ɏɨɧɞ ɫɨɰɢɚɥɶɧɨɝɨ ɫɬɪɚɯɨɜɚɧɢɹ 1152,75 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 15 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɫɬɚɬɶɢ ɋɭɦɦɚ, ɬɵɫ. ɪɭɛ. 

Ɍɟɪɪɢɬɨɪɢɚɥɶɧɵɣ ɮɨɧɞ ɨɛɹɡɚɬɟɥɶɧɨɝɨ 

ɦɟɞɢɰɢɧɫɤɨɝɨ ɫɬɪɚɯɨɜɚɧɢɹ 
2027,25 

ɂɬɨɝɨ: 11925 

 

 ɉɪɨɢɡɜɟɞɟɦ ɪɚɫɱɟɬ ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɯ ɨɬɱɢɫɥɟɧɢɣ ɩɨ ɨɛɨɪɭɞɨɜɚɧɢɸ. 

 Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ ɪɚɫɫɱɢɬɚɧɵ ɥɢɧɟɣɧɵɦ ɦɟɬɨɞɨɦ, ɜ ɫɬɚɬɶɟ 

«ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ» ɨɬɪɚɠɟɧɚ ɚɦɨɪɬɢɡɚɰɢɹ ɜɧɨɜɶ ɜɜɨɞɢɦɵɯ 

ɨɫɧɨɜɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ, ɢɯ ɪɚɫɱɟɬ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 16. 

 

Ɍɚɛɥɢɰɚ 16 – Ɋɚɫɱɟɬ ɝɨɞɨɜɵɯ ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɯ ɨɬɱɢɫɥɟɧɢɣ ɩɨ ɨɛɨɪɭɞɨɜɚɧɢɸ 

№ 
ɩ/ɩ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɋɬɨɢɦɨɫɬɶ 
ɛɟɡ ɇȾɋ, 
ɬɵɫ. ɪɭɛ. 

ɋɪɨɤ 
ɷɤɫɩɥɭɚɬɚɰɢɢ, 

ɥɟɬ 

Ƚɨɞɨɜɚɹ 
ɧɨɪɦɚ 

ɚɦɨɪɬɢɡɚɰɢɢ, 
% 

ɋɭɦɦɚ 
ɚɦɨɪɬɢɡɚɰɢɨɧ-

ɧɵɯ 
ɨɬɱɢɫɥɟɧɢɣ, 

ɬɵɫ. ɪɭɛ. 

1 
Ʉɨɧɰɟɜɨɣ 
ɞɟɥɢɬɟɥɶ ɮɚɡ 
ɬɪɭɛɧɵɣ 

25000 20 5 1250 

2 ɋɟɩɚɪɚɬɨɪ ɇȽɋ 250 20 5 12,5 
3 ɉɟɱɶ ɉɌȻ 15378,8 10 10 1537,88 
4 Ɉɬɫɬɨɣɧɢɤ ɈȽ 5000 20 5 250 

5 
Ɍɪɟɯɮɚɡɧɵɣ 
ɫɟɩɚɪɚɬɨɪ ɌɎɋ 

1125 20 5 56,25 

6 
ɗɥɟɤɬɪɨɞɟɝɢɞɪɚ-
ɬɨɪ 

10000 10 10 1000 

7 
Ʉɨɧɰɟɜɚɹ 
ɫɟɩɚɪɚɰɢɨɧɧɚɹ 
ɭɫɬɚɧɨɜɤɚ 

2500 20 5 125 

8 
ɍɡɥɵ ɡɚɩɨɪɧɨɣ 
ɚɪɦɚɬɭɪɵ ɫ 
ɷɥɟɤɬɪɨɩɪɢɜɨɞɨɦ 

923,3 25 4 36,93 

9 
Ɋɟɡɟɪɜɭɚɪɵ 
ɜɟɪɬɢɤɚɥɶɧɵɟ 
ɫɬɚɥɶɧɵɟ 

6500 25 4 260 

10 
ɇɚɫɨɫɵ ɜɧɟɲɧɟɣ 
ɩɟɪɟɤɚɱɤɢ 

1050 25 4 42 

11  
ɇɚɫɨɫɵ 
ɜɧɭɬɪɟɧɧɟɣ 
ɩɟɪɟɤɚɱɤɢ 

3333,3 25 4 133,33 

ɂɬɨɝɨ: 4703,89 
 



70 
 

Ɂɚɬɪɚɬɵ ɧɚ ɬɟɤɭɳɢɣ ɪɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɪɚɡɦɟɪɟ 5 % ɨɬ 

ɫɬɨɢɦɨɫɬɢ ɨɛɨɪɭɞɨɜɚɧɢɹ. Ɋɚɫɱɟɬ ɡɚɬɪɚɬ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 17. 

 

Ɍɚɛɥɢɰɚ 17 – Ɂɚɬɪɚɬɵ ɧɚ ɬɟɤɭɳɢɣ ɪɟɦɨɧɬ 

№ ɩ/ɩ ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɋɬɨɢɦɨɫɬɶ ɛɟɡ ɇȾɋ, 

ɬɵɫ. ɪɭɛ. 

ɋɭɦɦɚ ɡɚɬɪɚɬ ɧɚ 

ɬɟɤɭɳɢɣ ɪɟɦɨɧɬ, ɬɵɫ. 

ɪɭɛ. 

1 Ʉɨɧɰɟɜɨɣ ɞɟɥɢɬɟɥɶ ɮɚɡ ɬɪɭɛɧɵɣ 25000 1250 

2 ɋɟɩɚɪɚɬɨɪ ɇȽɋ 250 12,5 

3 ɉɟɱɶ ɉɌȻ 15378,8 768,94 

4 Ɉɬɫɬɨɣɧɢɤ ɈȽ 5000 250 

5 Ɍɪɟɯɮɚɡɧɵɣ ɫɟɩɚɪɚɬɨɪ ɌɎɋ 1125 56,25 

6 ɗɥɟɤɬɪɨɞɟɝɢɞɪɚɬɨɪ 10000 500 

7 
Ʉɨɧɰɟɜɚɹ ɫɟɩɚɪɚɰɢɨɧɧɚɹ 

ɭɫɬɚɧɨɜɤɚ 
2500 125 

8 
ɍɡɥɵ ɡɚɩɨɪɧɨɣ ɚɪɦɚɬɭɪɵ ɫ 

ɷɥɟɤɬɪɨɩɪɢɜɨɞɨɦ 
923,3 46,17 

9 
Ɋɟɡɟɪɜɭɚɪɵ ɜɟɪɬɢɤɚɥɶɧɵɟ 

ɫɬɚɥɶɧɵɟ 
6500 325 

10 ɇɚɫɨɫɵ ɜɧɟɲɧɟɣ ɩɟɪɟɤɚɱɤɢ 1050 52,5 

 11 ɇɚɫɨɫɵ ɜɧɭɬɪɟɧɧɟɣ ɩɟɪɟɤɚɱɤɢ 3333,3 166,67 

ɂɬɨɝɨ: 3553,03 

 

Ɉɰɟɧɤɚ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɡɚɬɪɚɬ ɩɪɨɜɟɞɟɧɚ ɜ ɞɢɧɚɦɢɤɟ ɬɪɚɧɫɩɨɪɬɚ 

ɧɟɮɬɹɧɨɝɨ ɮɥɸɢɞɚ ɩɨ ɷɥɟɦɟɧɬɚɦ ɪɚɫɯɨɞɨɜ, ɩɪɟɞɫɬɚɜɥɹɸɳɢɯ ɫɨɛɨɣ 

ɦɚɬɟɪɢɚɥɶɧɵɟ ɢ ɞɟɧɟɠɧɵɟ ɡɚɬɪɚɬɵ ɧɚ ɬɪɚɧɫɩɨɪɬ ɬɨɜɚɪɧɨɣ ɧɟɮɬɢ. 

Ʉ ɨɛɨɪɭɞɨɜɚɧɢɸ, ɩɨɬɪɟɛɥɹɸɳɟɦɭ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɨɬɧɨɫɹɬɫɹ 

ɷɥɟɤɬɪɨɞɟɝɢɞɪɚɬɨɪɵ, ɧɚɫɨɫɵ ɜɧɭɬɪɟɧɧɟɣ ɢ ɜɧɟɲɧɟɣ ɩɟɪɟɤɚɱɤɢ. 

Ɂɚɬɪɚɬɵ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ, ɪɭɛ:  
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ɦ ȼ ɗ
ɷ

ɩɞ

М К К t
З

К

  
= , (7.5) 

 

ɝɞɟ   М – ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɣ, ɤȼɬ; 

Кɦ = 0,6…0,7 – ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ; 

Кȼ = 0,6…0,8 – ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɣ ɩɨ 

ɜɪɟɦɟɧɢ; 

Кɩɞ – 0,85…0,95 – ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɥɟɡɧɨɝɨ ɞɟɣɫɬɜɢɹ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ; 

tɷ – ɫɬɨɢɦɨɫɬɶ 1 ɤȼɬ.ɱ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɪɭɛ.  

Ɂɚɬɪɚɬɵ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 18. 

 

Ɍɚɛɥɢɰɚ 18 – Ɂɚɬɪɚɬɵ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ 

ȼɢɞ ɨɛɨɪɭɞɨɜɚɧɢɹ 

ɋɬɨɢɦɨɫɬɶ, ɪɭɛ./ɤȼɬ.ɱ 

[http://proschetchiki.ru/tarify-na-

elektroenergiyu-2021-pervoe-

polugodie/tarify-na-elektroenergiyu-v-

krasnoyarske-i-krasnoyarskom-krae-s-1-

yanvarya-2021-goda.html] 

Ɇɨɳɧɨɫɬɶ, 

ɤȼɬ 

ɋɭɦɦɚ ɜ 

ɝɨɞ, 

ɬɵɫ.ɪɭɛ 

ɗɥɟɤɬɪɨɞɟɝɢɞɪɚɬɨɪ 

4,35 

160 7015,68 

ɇɚɫɨɫɵ ɜɧɟɲɧɟɣ 

ɩɟɪɟɤɚɱɤɢ 
1250 36540 

ɇɚɫɨɫɵ ɜɧɭɬɪɟɧɧɟɣ 

ɩɟɪɟɤɚɱɤɢ 
800 23385,6 

ɂɬɨɝɨ: 66941,3 

 

Ɋɚɫɱɟɬ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɡɚɬɪɚɬ ɧɚ ɨɛɫɥɭɠɢɜɚɧɢɟ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɢ ɍɉɇ 

ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 19. 
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Ɍɚɛɥɢɰɚ 19 – Ƚɨɞɨɜɵɟ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ ɋɭɦɦɚ, ɦɥɧ. ɪɭɛ. 

Ɏɨɧɞ ɨɩɥɚɬɵ ɬɪɭɞɚ 39,75 

Ɉɬɱɢɫɥɟɧɢɹ ɨɬ ɎɈɌ 11,93 

Ⱥɦɨɪɬɢɡɚɰɢɹ 4,7 

Ɋɟɦɨɧɬɧɵɣ ɮɨɧɞ:  

- ɬɟɤɭɳɢɣ 3,6 

Ɂɚɬɪɚɬɵ ɧɚ ɷɥɟɬɪɨɷɧɟɪɝɢɸ 66,9 

ɂɬɨɝɨ: 126,88 

 

7.3 Ɉɫɧɨɜɧɵɟ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ 

 

Ɏɢɧɚɧɫɢɪɨɜɚɧɢɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɡɚ ɫɱɟɬ ɫɨɛɫɬɜɟɧɧɵɯ ɫɪɟɞɫɬɜ ɤɨɦɩɚɧɢɢ. 

Ɉɫɧɨɜɧɵɟ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɩɪɨɟɤɬɚ ɩɪɢɜɟɞɟɧɵ ɜ 

ɬɚɛɥɢɰɟ 20. 

 

Ɍɚɛɥɢɰɚ 20 – Ɉɫɧɨɜɧɵɟ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɍɉɇ ɧɚ Ɂɚɩɚɞɧɨ-

ɂɪɤɢɧɫɤɨɦ ɦɟɫɬɨɪɨɠɞɟɧɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ 
ȿɞɢɧɢɰɚ 

ɢɡɦɟɪɟɧɢɹ 
ɉɨɤɚɡɚɬɟɥɶ 

Ɇɨɳɧɨɫɬɶ ɍɉɇ ɩɨ ɠɢɞɤɨɫɬɢ ɦɥɧ.ɬ /ɝɨɞ 2,8 

Ʉɨɥɢɱɟɫɬɜɨ ɤɭɫɬɨɜɵɯ ɩɥɨɳɚɞɨɤ ɲɬ 3 

ɋɭɦɦɚɪɧɚɹ ɩɪɨɬɹɠɟɧɧɨɫɬɶ ɧɟɮɬɟɫɛɨɪɧɵɯ 

ɬɪɭɛɨɩɪɨɜɨɞɨɜ 
ɤɦ 13,6 

Ⱦɢɚɦɟɬɪ ɧɟɮɬɟɫɛɨɪɧɵɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɦɦ ɨɬ 219 ɞɨ 273 

ɑɢɫɥɟɧɧɨɫɬɶ ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ ɩɟɪɫɨɧɚɥɚ ɱɟɥ. 35 

Ʉɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ ɜ ɨɛɴɟɤɬɵ 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ 
 

 

 

ɜ ɬɨɦ ɱɢɫɥɟ:   

- ɧɟɮɬɟɫɛɨɪɧɵɟ ɬɪɭɛɨɩɪɨɜɨɞɵ ɦɥɧ. ɪɭɛ. 68,63 

- ɫɬɨɢɦɨɫɬɶ ɨɛɨɪɭɞɨɜɚɧɢɹ ɦɥɧ. ɪɭɛ. 85,3 

Ƚɨɞɨɜɵɟ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɦɥɧ. ɪɭɛ. 126,88 
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 8 Ȼɟɡɨɩɚɫɧɨɫɬɶ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ 

 

ȼ ɞɟɹɬɟɥɶɧɨɫɬɢ ɉȺɈ «ɇɄ «Ɋɨɫɧɟɮɬɶ» ɨɞɧɢɦ ɢɡ ɩɪɢɨɪɢɬɟɬɧɵɯ 

ɧɚɩɪɚɜɥɟɧɢɣ ɹɜɥɹɟɬɫɹ ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɪɭɞɚ ɢ ɡɞɨɪɨɜɶɹ ɪɚɛɨɱɟɝɨ 

ɩɟɪɫɨɧɚɥɚ. 

Ʉɥɸɱɟɜɭɸ ɪɨɥɶ ɜ ɞɚɧɧɨɦ ɜɨɩɪɨɫɟ ɫɨɫɬɚɜɥɹɟɬ ɛɟɡɭɤɨɪɢɡɧɟɧɧɨɟ ɜɵɩɨɥɧɟɧɢɟ 

ɩɟɪɫɨɧɚɥɨɦ ɢ ɩɨɞɪɹɞɧɵɦɢ ɨɪɝɚɧɢɡɚɰɢɹɦɢ ɬɪɟɛɨɜɚɧɢɣ ɨɯɪɚɧɵ ɬɪɭɞɚ ɢ 

ɩɪɨɦɵɲɥɟɧɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ. 

Ⱦɟɹɬɟɥɶɧɨɫɬɶ ɤɨɦɩɚɧɢɢ ɜ ɨɛɥɚɫɬɢ ɩɪɨɦɵɲɥɟɧɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɨɯɪɚɧɵ 

ɬɪɭɞɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɫɨɛɥɸɞɟɧɢɟɦ ɫɥɟɞɭɸɳɢɯ ɨɫɧɨɜɧɵɯ ɩɪɢɧɰɢɩɨɜ: 

− ɩɪɢɨɪɢɬɟɬ ɠɢɡɧɢ ɢ ɡɞɨɪɨɜɶɹ ɥɸɞɟɣ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɪɟɡɭɥɶɬɚɬɭ 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ; 

− ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɤɚɠɞɨɝɨ ɪɚɛɨɬɧɢɤɚ ɤɨɦɩɚɧɢɢ ɢ ɩɨɞɪɹɞɧɵɯ ɨɪɝɚɧɢɡɚɰɢɣ 

ɡɚ ɫɜɨɸ ɫɨɛɫɬɜɟɧɧɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ ɢ ɛɟɡɨɩɚɫɧɨɫɬɶ ɨɤɪɭɠɚɸɳɢɯ ɢɯ ɥɸɞɟɣ; 

− ɜɨɜɥɟɱɟɧɢɟ ɜɫɟɯ ɪɚɛɨɬɧɢɤɨɜ ɤɨɦɩɚɧɢɢ ɜ ɞɟɹɬɟɥɶɧɨɫɬɶ ɩɨ ɫɧɢɠɟɧɢɸ 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɬɪɚɜɦɚɬɢɡɦɚ, ɪɢɫɤɨɜ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɜɡɪɵɜɨɩɨɠɚɪɨɨɩɚɫɧɵɯ 

ɢ ɚɜɚɪɢɣɧɵɯ ɫɢɬɭɚɰɢɣ, ɚ ɬɚɤɠɟ ɡɚɛɨɥɟɜɚɧɢɣ ɥɸɞɟɣ; 

− ɩɪɢɨɪɢɬɟɬ ɩɪɟɞɭɩɪɟɠɞɚɸɳɢɯ ɦɟɪ ɩɟɪɟɞ ɦɟɪɚɦɢ, ɧɚɩɪɚɜɥɟɧɧɵɦɢ ɧɚ 

ɥɨɤɚɥɢɡɚɰɢɸ ɢ ɥɢɤɜɢɞɚɰɢɸ ɩɨɫɥɟɞɫɬɜɢɣ ɩɪɨɢɫɲɟɫɬɜɢɣ. 

 

8.1 Ⱥɧɚɥɢɡ ɩɨɬɟɧɰɢɚɥɶɧɵɯ ɨɩɚɫɧɵɯ ɢ ɜɪɟɞɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 
ɮɚɤɬɨɪɨɜ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɪɚɛɨɬ 

 

ɍɫɬɚɧɨɜɤɚ ɩɨɞɝɨɬɨɜɤɢ ɧɟɮɬɢ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɞɨɫɬɚɬɨɱɧɨ ɛɨɥɶɲɭɸ ɩɨ 

ɪɚɡɦɟɪɚɦ ɬɟɪɪɢɬɨɪɢɸ, ɧɚ ɤɨɬɨɪɨɣ ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɪɚɡɥɢɱɧɵɟ ɨɛɴɟɤɬɵ ɭɱɟɬɚ, 

ɩɨɞɝɨɬɨɜɤɢ, ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɢ ɯɪɚɧɟɧɢɹ ɭɝɥɟɜɨɞɨɪɨɞɨɜ.  

Ɉɫɧɨɜɧɵɦɢ ɜɢɞɚɦɢ ɪɚɛɨɬ ɧɚ ɭɫɬɚɧɨɜɤɚɯ ɩɨɞɝɨɬɨɜɤɢ ɧɟɮɬɢ ɹɜɥɹɸɬɫɹ:  

− ɫɛɨɪ ɢ ɭɱɟɬ ɫɤɜɚɠɢɧɧɨɣ ɩɪɨɞɭɤɰɢɢ; 
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− ɨɬɞɟɥɟɧɢɟ ɝɚɡɨɜɨɣ, ɜɨɞɹɧɨɣ ɢ ɧɟɮɬɹɧɨɣ ɫɨɫɬɚɜɥɹɸɳɢɣ ɩɨɫɬɭɩɢɜɲɟɝɨ 

ɫɵɪɶɹ; 

− ɩɨɞɝɨɬɨɜɤɚ ɩɪɨɞɭɤɰɢɢ ɤ ɞɚɥɶɧɟɣɲɟɣ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɟ. 

Ɋɚɛɨɬɵ ɩɪɨɢɡɜɨɞɹɬɫɹ ɧɚ ɨɬɤɪɵɬɨɣ ɦɟɫɬɧɨɫɬɢ, ɨɫɜɟɳɟɧɢɟ ɟɫɬɟɫɬɜɟɧɧɨɟ ɢ 

ɢɫɤɭɫɫɬɜɟɧɧɨɟ ɩɪɨɠɟɤɬɨɪɧɵɦɢ ɦɚɱɬɚɦɢ. 

ɇɚɢɛɨɥɟɟ ɨɩɚɫɧɵɦɢ ɩɥɨɳɚɞɤɚɦɢ ɧɚ ɭɫɬɚɧɨɜɤɚɯ ɹɜɥɹɸɬɫɹ: 

− ɭɫɬɪɨɣɫɬɜɨ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɨɬɛɨɪɚ ɝɚɡɚ; 

− ɜɯɨɞɧɚɹ ɫɬɭɩɟɧɶ ɫɟɩɚɪɚɰɢɢ; 

− ɩɥɨɳɚɞɤɚ ɩɟɱɟɣ ɩɨɞɨɝɪɟɜɚ ɉɌȻ. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ȽɈɋɌ 12.0.003 – 2015 [16] ɜ ɬɚɛɥɢɰɟ 21 ɩɪɟɞɫɬɚɜɥɟɧ 

ɚɧɚɥɢɡ ɨɩɚɫɧɵɯ ɢ ɜɪɟɞɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɚɤɬɨɪɨɜ ɧɚ ɍɉɇ. 

 

Ɍɚɛɥɢɰɚ 21 – Ⱥɧɚɥɢɡ ɩɨɬɟɧɰɢɚɥɶɧɨ ɨɩɚɫɧɵɯ ɢ ɜɪɟɞɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 

ɮɚɤɬɨɪɨɜ 

ɉɪɢɪɨɞɚ ɞɟɣɫɬɜɢɣ Ɉɩɚɫɧɵɟ ɢ ɜɪɟɞɧɵɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɮɚɤɬɨɪɵ 

ɏɢɦɢɱɟɫɤɢɟ Ɍɨɤɫɢɱɟɫɤɢɟ, ɪɚɡɞɪɚɠɚɸɳɢɟ, ɤɚɧɰɟɪɨɝɟɧɧɵɟ 

Ɏɢɡɢɱɟɫɤɢɟ 

Ɇɚɲɢɧɵ ɢ ɦɟɯɚɧɢɡɦɵ, ɧɚɯɨɞɹɳɢɟɫɹ ɜ ɞɜɢɠɟɧɢɢ; ɩɨɞɜɢɠɧɵɟ 

ɷɥɟɦɟɧɬɵ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɢɫɩɨɥɶɡɭɟɦɵɟ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ; 

ɜɪɚɳɚɸɳɢɟɫɹ ɢ ɞɜɢɠɭɳɢɟɫɹ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ; ɩɨɜɵɲɟɧɧɚɹ ɢɥɢ 

ɩɨɧɢɠɟɧɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ; ɩɨɜɵɲɟɧɧɚɹ ɢɥɢ 

ɩɨɧɢɠɟɧɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɪɚɛɨɱɟɣ ɫɪɟɞɵ; ɜɵɫɨɤɢɣ ɭɪɨɜɟɧɶ ɲɭɦɚ, 

ɭɥɶɬɪɚɡɜɭɤɚ, ɲɭɦɨɜ. 

ɉɫɢɯɨɮɢɡɢɨɥɨɝɢɱɟɫɤɢɟ 

ȼɵɫɨɤɢɟ ɮɢɡɢɱɟɫɤɢɟ ɧɚɝɪɭɡɤɢ: ɫɬɚɬɢɱɟɫɤɢɟ ɢ ɞɢɧɚɦɢɱɟɫɤɢɟ. 

ɇɟɪɜɧɨ-ɩɫɢɯɢɱɟɫɤɢɟ ɩɟɪɟɝɪɭɡɤɢ: ɭɦɫɬɜɟɧɧɨɟ ɩɟɪɟɧɚɩɪɹɠɟɧɢɟ, 

ɦɨɧɨɬɨɧɧɨɫɬɶ ɬɪɭɞɚ, ɷɦɨɰɢɨɧɚɥɶɧɨɟ ɩɟɪɟɧɚɩɪɹɠɟɧɢɟ, 

ɩɟɪɟɧɚɩɪɹɠɟɧɢɟ ɨɪɝɚɧɨɜ ɡɪɢɬɟɥɶɧɨɝɨ ɢ ɫɥɭɯɨɜɨɝɨ ɚɩɩɚɪɚɬɚ. 

Ȼɢɨɥɨɝɢɱɟɫɤɢɟ 
ɀɢɜɨɬɧɵɟ ɢ ɪɚɫɬɢɬɟɥɶɧɵɟ ɨɪɝɚɧɢɡɦɵ, ɦɢɤɪɨɨɪɝɚɧɢɡɦɵ – 

ɜɢɪɭɫɵ, ɛɚɤɬɟɪɢɢ. 

 

ɉɨ ɨɫɧɨɜɧɨɦɭ ɜɢɞɭ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɭɫɬɚɧɨɜɥɟɧ I ɤɥɚɫɫ 

ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɝɨ ɪɢɫɤɚ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɣ ɭɪɨɜɟɧɶ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ 
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ɬɪɚɜɦɚɬɢɡɦɚ, ɩɪɨɮɡɚɛɨɥɟɜɚɟɦɨɫɬɢ ɢ ɪɚɫɯɨɞɨɜ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɩɨ ɩɪɨɝɪɚɦɦɟ 

ɨɛɹɡɚɬɟɥɶɧɨɝɨ ɫɨɰɢɚɥɶɧɨɝɨ ɫɬɪɚɯɨɜɚɧɢɹ. ɋɬɪɚɯɨɜɵɟ ɬɚɪɢɮɵ ɧɚ ɨɛɹɡɚɬɟɥɶɧɨɟ 

ɫɬɪɚɯɨɜɚɧɢɟ ɨɬ ɧɟɫɱɚɫɬɧɵɯ ɫɥɭɱɚɟɜ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ ɢ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ 

ɡɚɛɨɥɟɜɚɧɢɣ ɫɨɫɬɚɜɥɹɸɬ 0,2 % ɤ ɧɚɱɢɫɥɟɧɧɨɣ ɨɩɥɚɬɟ ɬɪɭɞɚ [17]. 

ȼ ɯɨɞɟ ɫɨɨɪɭɠɟɧɢɹ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɍɉɇ ɜɨɡɦɨɠɧɵ ɫɥɟɞɭɸɳɢɟ ɚɜɚɪɢɣɧɵɟ 

ɫɢɬɭɚɰɢɢ: 

− ɭɬɟɱɤɚ ɩɨɞɝɨɬɚɜɥɢɜɚɟɦɨɣ ɫɪɟɞɵ ɢɡ-ɡɚ ɧɚɪɭɲɟɧɢɹ ɰɟɥɨɫɬɧɨɫɬɢ ɤɨɪɩɭɫɚ 

ɚɩɩɚɪɚɬɨɜ; 

− ɪɚɡɝɟɪɦɟɬɢɡɚɰɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ; 

− ɦɟɯɚɧɢɱɟɫɤɢɟ ɩɨɜɪɟɠɞɟɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ; 

− ɜɨɡɝɨɪɚɧɢɹ, ɜɡɪɵɜɵ. 

 

8.2 ɂɧɠɟɧɟɪɧɵɟ ɢ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɟ ɪɟɲɟɧɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɪɚɛɨɬ 

 

Ɉɛɨɪɭɞɨɜɚɧɢɟ ɭɫɬɚɧɨɜɤɢ ɩɨɞɝɨɬɨɜɤɢ ɧɟɮɬɢ ɧɚɯɨɞɢɬɫɹ ɧɚ ɨɬɤɪɵɬɨɣ 

ɩɥɨɳɚɞɤɟ Ɂɚɩɚɞɧɨ-ɂɪɤɢɧɫɤɨɝɨ ɦɟɫɬɨɪɨɠɞɟɧɢɹ ɜ Ʉɪɚɫɧɨɹɪɫɤɨɦ ɤɪɚɟ, ɜ 140 

ɤɢɥɨɦɟɬɪɚɯ ɤ ɫɟɜɟɪɨ-ɡɚɩɚɞɭ ɨɬ ɝ. Ⱦɭɞɢɧɤɚ. 

Ʉɥɢɦɚɬ ɪɟɡɤɨ ɤɨɧɬɢɧɟɧɬɚɥɶɧɵɣ. ɍɱɚɫɬɨɤ ɧɚɯɨɞɢɬɫɹ ɜ ɚɪɤɬɢɱɟɫɤɨɦ 

ɤɥɢɦɚɬɢɱɟɫɤɨɦ ɩɨɹɫɟ, ɱɬɨ ɨɛɭɫɥɚɜɥɢɜɚɟɬ ɱɚɫɬɨɟ ɜɬɨɪɠɟɧɢɟ ɯɨɥɨɞɧɵɯ 

ɚɪɤɬɢɱɟɫɤɢɯ ɦɚɫɫ ɜɨɡɞɭɯɚ ɫɨ ɫɬɨɪɨɧɵ ɋɟɜɟɪɧɨɝɨ Ʌɟɞɨɜɢɬɨɝɨ ɨɤɟɚɧɚ ɢ ɨɬɥɢɱɚɟɬɫɹ 

ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɣ ɡɢɦɨɣ ɢ ɭɦɟɪɟɧɧɨ ɬɟɩɥɵɦ ɥɟɬɨɦ, ɛɨɥɶɲɢɦɢ ɝɨɞɨɜɵɦɢ ɢ 

ɫɭɬɨɱɧɵɦɢ ɩɟɪɟɩɚɞɚɦɢ ɬɟɦɩɟɪɚɬɭɪ ɜɨɡɞɭɯɚ. ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɡɢɦɧɟɝɨ 

ɩɟɪɢɨɞɚ – 8 ɦɟɫɹɰɟɜ, ɫ ɨɤɬɹɛɪɹ ɩɨ ɦɚɣ. ɋɪɟɞɧɟɝɨɞɨɜɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ – 

ɦɢɧɭɫ 10 °ɋ. ɇɚɢɛɨɥɟɟ ɯɨɥɨɞɧɵɟ ɦɟɫɹɰɵ – ɞɟɤɚɛɪɶ, ɹɧɜɚɪɶ, ɮɟɜɪɚɥɶ: ɫɪɟɞɧɹɹ 

ɬɟɦɩɟɪɚɬɭɪɚ – ɦɢɧɭɫ 26 °ɋ ɜ ɨɬɞɟɥɶɧɵɟ ɞɧɢ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɨɩɭɫɤɚɟɬɫɹ ɞɨ 

ɦɢɧɭɫ 57 °ɋ [1]. 
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ȼ ɯɨɥɨɞɧɵɣ ɩɟɪɢɨɞ ɝɨɞɚ ɩɨɞɞɟɪɠɚɧɢɟ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɪɟɠɢɦɚ ɜ 

ɨɩɟɪɚɬɨɪɧɵɯ ɩɪɨɢɫɯɨɞɢɬ ɩɨ ɫɪɟɞɫɬɜɚɦ ɫɢɫɬɟɦɵ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɨɬɨɩɥɟɧɢɹ. ȼ 

ɡɞɚɧɢɹɯ ɢ ɩɨɦɟɳɟɧɢɹɯ ɩɨɞɞɟɪɠɢɜɚɟɬɫɹ ɬɟɦɩɟɪɚɬɭɪɚ ɨɬ 21 ɞɨ 25 ºC.  

Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɨɩɬɢɦɚɥɶɧɨɝɨ ɬɟɩɥɨɜɨɝɨ ɛɚɥɚɧɫɚ ɨɪɝɚɧɢɡɦɚ ɜ ɯɨɥɨɞɧɵɣ 

ɩɟɪɢɨɞ ɝɨɞɚ ɪɚɛɨɱɢɟ ɨɛɟɫɩɟɱɢɜɚɸɬɫɹ ɬɟɩɥɨɣ ɨɞɟɠɞɨɣ ɢ ɫɩɟɰɢɚɥɶɧɵɦɢ 

ɩɨɦɟɳɟɧɢɹɦɢ ɞɥɹ ɨɛɨɝɪɟɜɚ. 

ɉɨɫɤɨɥɶɤɭ ɩɪɨɟɤɬɢɪɭɟɦɵɣ ɨɛɴɟɤɬ ɧɚɯɨɞɢɬɫɹ ɜ ɫɟɜɟɪɧɨɣ ɤɥɢɦɚɬɢɱɟɫɤɨɣ 

ɡɨɧɟ, ɩɨɷɬɨɦɭ ɜ ɯɨɥɨɞɧɵɣ ɩɟɪɢɨɞ ɝɨɞɚ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɩɟɪɟɪɵɜɵ ɜ ɪɚɛɨɬɟ 

ɩɟɪɫɨɧɚɥɚ ɢ ɩɭɧɤɬɵ ɨɛɨɝɪɟɜɚ, ɪɚɫɩɨɥɚɝɚɟɦɵɟ ɭ ɦɟɫɬ ɭɫɬɚɧɨɜɤɢ ɡɚɞɜɢɠɟɤ [18]. 

 

8.3 ɋɚɧɢɬɚɪɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɩɨɦɟɳɟɧɢɸ ɢ ɪɚɡɦɟɳɟɧɢɸ 
ɨɛɨɪɭɞɨɜɚɧɢɹ 

 

ȼɫɟ ɜɢɞɵ ɪɚɛɨɬ ɩɨ ɫɨɨɪɭɠɟɧɢɸ, ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɨɛɫɥɭɠɢɜɚɧɢɸ ɭɫɬɚɧɨɜɤɢ 

ɩɨɞɝɨɬɨɜɤɢ ɧɟɮɬɢ ɩɪɨɯɨɞɹɬ ɧɚ ɨɬɤɪɵɬɨɦ ɜɨɡɞɭɯɟ. ɉɨ ɦɢɦɨ ɚɩɩɚɪɚɬɨɜ 

ɩɨɞɝɨɬɨɜɤɢ ɫɤɜɚɠɢɧɧɨɣ ɩɪɨɞɭɤɰɢɢ ɜ ɫɨɫɬɚɜ ɍɉɇ ɜɯɨɞɹɬ ɧɟɮɬɟɫɛɨɪɧɵɟ 

ɬɪɭɛɨɩɪɨɜɨɞɵ. ȼɜɢɞɭ ɛɨɥɶɲɨɣ ɩɪɨɬɹɠɟɧɧɨɫɬɢ ɬɪɚɫɫ ɬɪɭɛɨɩɪɨɜɨɞɚ ɢ ɫɥɨɠɧɨɫɬɢ 

ɪɟɥɶɟɮɚ, ɧɚ ɤɨɬɨɪɨɦ ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɬɪɚɫɫɵ, ɧɟɨɛɯɨɞɢɦɨ ɨɛɭɫɬɪɨɣɫɬɜɨ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɟɪɟɟɡɞɨɜ ɢ ɩɪɨɟɡɞɨɜ ɜɞɨɥɶ ɬɪɚɫɫɵ ɬɪɭɛɨɩɪɨɜɨɞɚ.  

ɇɚ ɭɱɚɫɬɤɚɯ ɫɨ ɫɥɨɠɧɵɦ ɪɟɥɶɟɮɨɦ ɢ ɧɟɭɫɬɨɣɱɢɜɵɯ ɝɪɭɧɬɚɯ ɢɫɩɨɥɶɡɭɸɬ 

ɤɨɧɫɬɪɭɤɰɢɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɟɪɟɟɡɞɨɜ. ȼ ɦɟɫɬɚɯ ɩɪɨɟɡɞɚ ɫɬɪɨɢɬɟɥɶɧɨɣ 

ɬɟɯɧɢɤɢ ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬ ɭɫɬɪɨɣɫɬɜɨ ɜɪɟɦɟɧɧɨɝɨ ɩɟɪɟɟɡɞɚ ɫ ɭɤɥɚɞɤɨɣ 

ɞɨɪɨɠɧɵɯ ɩɥɢɬ ɢɥɢ ɧɚɫɵɩɶɸ ɝɪɭɧɬɨɜɵɯ ɩɨɪɨɞ.  

Ɇɢɤɪɨɤɥɢɦɚɬ ɜ ɩɨɦɟɳɟɧɢɢ – ɷɬɨ ɫɨɱɟɬɚɧɢɟ ɬɪɟɯ ɮɚɤɬɨɪɨɜ, ɬɚɤɢɯ ɤɚɤ 

ɬɟɦɩɟɪɚɬɭɪɚ, ɜɥɚɠɧɨɫɬɶ ɢ ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɜɨɡɞɭɯɚ. 

ȼ ɬɚɛɥɢɰɟ 22 ɩɪɢɜɟɞɟɧɵ ɩɚɪɚɦɟɬɪɵ ɦɢɤɪɨɤɥɢɦɚɬɚ, ɩɨɞɞɟɪɠɢɜɚɸɳɢɟɫɹ ɜ 

ɨɩɟɪɚɬɨɪɧɨɣ ɜɨ ɜɪɟɦɹ ɪɚɛɨɬɵ, ɚ ɬɚɤɠɟ ɨɩɬɢɦɚɥɶɧɵɟ ɢ ɞɨɩɭɫɬɢɦɵɟ ɩɚɪɚɦɟɬɪɵ. 
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Ɍɚɛɥɢɰɚ 22 – ɉɚɪɚɦɟɬɪɵ ɦɢɤɪɨɤɥɢɦɚɬɚ ɜ ɨɩɟɪɚɬɨɪɧɨɣ 

ɉɚɪɚɦɟɬɪ 
Ɍɟɤɭɳɟɟ 

ɫɨɫɬɨɹɧɢɟ 
Ɉɩɬɢɦɚɥɶɧɨɟ 

ɫɨɫɬɨɹɧɢɟ 
Ⱦɨɩɭɫɬɢɦɨɟ 
ɫɨɫɬɨɹɧɢɟ 

Ɍɟɦɩɟɪɚɬɭɪɚ, °ɋ 22 21 … 23 24 

Ɉɬɧɨɫɢɬɟɥɶɧɚɹ 
ɜɥɚɠɧɨɫɬɶ, % 

55 40 … 60 75 

ɋɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ 
ɜɨɡɞɭɯɚ, ɦ/ɫ 

0,1 0,1 0,2 

 

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɩɥɨɳɚɞɤɢ Ⱦɇɋ ɢ Ʉɇɋ, ɹɜɥɹɸɬɫɹ ɨɫɧɨɜɧɵɦɢ 

ɢɡɥɭɱɚɬɟɥɹɦɢ ɜɢɛɪɚɰɢɨɧɧɵɯ ɢ ɡɜɭɤɨɜɵɯ ɜɨɥɧ. Ɋɚɛɨɬɧɢɤɢ, ɤɨɬɨɪɵɟ 

ɩɨɞɜɟɪɝɚɸɬɫɹ ɡɧɚɱɢɬɟɥɶɧɨɦɭ ɞɟɣɫɬɜɢɸ ɷɬɢɯ ɜɪɟɞɧɵɯ ɮɚɤɬɨɪɨɜ – ɷɬɨ ɨɩɟɪɚɬɨɪɵ 

ɍɉɇ, ɫɥɟɫɚɪɢ ɇɉɈ. ɗɬɨ ɨɛɭɫɥɚɜɥɢɜɚɟɬɫɹ ɢɯ ɞɥɢɬɟɥɶɧɵɦ ɧɚɯɨɠɞɟɧɢɟɦ ɜɛɥɢɡɢ 

ɢɫɬɨɱɧɢɤɨɜ ɢɡɥɭɱɟɧɢɹ. ɉɪɢ ɢɡɭɱɟɧɢɢ ɉȾɄ ɲɭɦɨɜ ɨɬ ɜɢɛɪɚɰɢɢ ɢ ɡɜɭɤɚ ɜɢɞɧɨ, 

ɱɬɨ ɞɨɩɭɫɬɢɦɵɟ ɤɨɧɰɟɧɬɪɚɰɢɢ ɬɚɦ ɩɪɟɜɵɲɟɧɵ. Ⱦɥɹ ɱɚɫɬɢɱɧɨɝɨ ɩɨɞɚɜɥɟɧɢɹ 

ɞɟɣɫɬɜɢɣ ɷɬɢɯ ɞɜɭɯ ɮɚɤɬɨɪɨɜ ɪɚɛɨɬɧɢɤɢ ɫɧɚɛɠɚɸɬɫɹ ɫɩɟɰɢɚɥɶɧɵɦɢ 

ɧɚɭɲɧɢɤɚɦɢ. 

ȼ ɬɚɛɥɢɰɟ 23 ɩɪɢɜɟɞɟɧɵ ɩɚɪɚɦɟɬɪɵ ɜɢɛɪɨɚɤɭɫɬɢɱɟɫɤɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ 

ɪɚɛɨɬɧɢɤɨɜ ɍɉɇ. 

 
Ɍɚɛɥɢɰɚ 23 – ɉɚɪɚɦɟɬɪɵ ɜɢɛɪɨɚɤɭɫɬɢɱɟɫɤɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɪɚɛɨɬɧɢɤɨɜ ɍɉɇ 

ɍɱɚɫɬɨɤ 

ɪɚɛɨɱɟɣ ɡɨɧɵ 
ɏɚɪɚɤɬɟɪ ɲɭɦɚ 

ɉȾɍ ɨɛɳɟɝɨ 

ɭɪɨɜɧɹ ɡɜɭɤɚ, ɞȻ 

Ɉɛɳɢɣ ɭɪɨɜɟɧɶ 

ɡɜɭɤɚ, ɞȻ 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ 

ɜɢɛɪɚɰɢɢ 

ɍɉɇ ɇȻ 

(ɧɚɫɨɫɧɵɣ ɛɥɨɤ) 
ɉɨɫɬɨɹɧɧɵɣ 80 94 Ɉɛɳɚɹ 

Ɉɩɟɪɚɬɨɪɧɚɹ ɉɨɫɬɨɹɧɧɵɣ 65 62 Ɉɛɳɚɹ 

  

 ȼɵɩɨɥɧɟɧɢɟ ɨɛɫɥɭɠɢɜɚɸɳɢɯ ɢ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ ɞɨɩɭɫɤɚɟɬɫɹ ɩɪɢ 

ɟɫɬɟɫɬɜɟɧɧɨɦ ɨɫɜɟɳɟɧɢɢ. ɇɨɪɦɢɪɨɜɚɧɧɵɣ ɭɪɨɜɟɧɶ ɨɫɜɟɳɟɧɧɨɫɬɢ ɪɚɛɨɱɢɯ ɦɟɫɬ 

ɧɚɯɨɞɢɬɫɹ ɧɚ ɭɪɨɜɧɟ 30 ɥɤ [19]. ȼ ɫɥɭɱɚɟ ɧɟɞɨɫɬɚɬɨɱɧɨɣ ɨɫɜɟɳɟɧɧɨɫɬɢ 
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ɞɨɩɭɫɤɚɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɤɨɦɩɚɤɬɧɵɯ ɷɥɟɤɬɪɨɫɜɟɬɢɥɶɧɢɤɨɜ ɜɨ 

ɜɡɪɵɜɨɡɚɳɢɳɟɧɧɨɦ ɢɫɩɨɥɧɟɧɢɢ ɦɚɤɫɢɦɚɥɶɧɵɦ ɧɚɩɪɹɠɟɧɢɟɦ ɞɨ 12 ȼ.  

Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɨɜɟɞɟɧɢɹ ɪɚɛɨɬ ɤɚɠɞɵɣ ɪɚɛɨɬɧɢɤ ɜ 

ɨɛɹɡɚɬɟɥɶɧɨɦ ɩɨɪɹɞɤɟ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɫɩɟɰɨɞɟɠɞɨɣ, ɨɛɭɜɶɸ, ɤɚɫɤɚɦɢ, 

ɫɪɟɞɫɬɜɚɦɢ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɡɚɳɢɬɵ ɨɪɝɚɧɨɜ ɫɥɭɯɚ, ɡɪɟɧɢɹ, ɞɵɯɚɧɢɹ. 

Ɍɪɭɛɨɩɪɨɜɨɞɱɢɤɢ ɥɢɧɟɣɧɵɟ, ɫɥɟɫɚɪɢ ɧɟɮɬɟɩɪɨɦɵɫɥɨɜɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, 

ɨɛɫɥɭɠɢɜɚɸɳɢɟ ɧɟɮɬɟɫɛɨɪɧɵɟ ɬɪɭɛɨɩɪɨɜɨɞɵ, ɨɛɟɫɩɟɱɢɜɚɸɬɫɹ 

ɢɧɞɢɜɢɞɭɚɥɶɧɵɦ ɝɚɡɨɚɧɚɥɢɡɚɬɨɪɨɦ ɞɥɹ ɤɨɧɬɪɨɥɹ ɜɨɡɞɭɲɧɨɣ ɫɪɟɞɵ. 

ɉɪɢ ɨɫɭɳɟɫɬɜɥɟɧɢɢ ɪɚɛɨɬ ɜ ɬɪɚɧɲɟɹɯ ɢ ɤɨɬɥɨɜɚɧɚɯ ɩɪɢɦɟɧɹɸɬɫɹ 

ɤɨɥɥɟɤɬɢɜɧɵɟ ɫɪɟɞɫɬɜɚ ɡɚɳɢɬɵ: 

− ɫɪɟɞɫɬɜɚ ɧɨɪɦɚɥɢɡɚɰɢɢ ɜɨɡɞɭɲɧɨɣ ɫɪɟɞɵ – ɜɟɧɬɢɥɹɰɢɨɧɧɵɟ ɭɫɬɚɧɨɜɤɢ – 

ɩɪɢ ɩɨɜɵɲɟɧɢɢ ɡɚɝɚɡɨɜɚɧɧɨɫɬɢ ɜ ɦɟɫɬɟ ɩɪɨɜɟɞɟɧɢɹ ɪɚɛɨɬ ɫɜɟɪɯ ɞɨɩɭɫɬɢɦɨɣ 

ɫɚɧɢɬɚɪɧɨɣ ɧɨɪɦɵ (300 ɦɝ/ɦ); 

− ɫɪɟɞɫɬɜɚ ɧɨɪɦɚɥɢɡɚɰɢɢ ɨɫɜɟɳɟɧɢɹ ɪɚɛɨɱɢɯ ɦɟɫɬ – ɢɫɤɭɫɫɬɜɟɧɧɨɟ 

ɨɫɜɟɳɟɧɢɟ – ɩɪɢ ɪɚɛɨɬɚɯ ɜ ɧɨɱɧɨɟ ɜɪɟɦɹ; ȼɫɟ ɪɚɛɨɱɢɟ ɦɟɫɬɚ ɜ ɬɟɦɧɨɟ ɜɪɟɦɹ 

ɫɭɬɨɤ ɞɨɥɠɧɵ ɛɵɬɶ ɨɫɜɟɳɟɧɵ. 

− ɫɪɟɞɫɬɜɚ ɡɚɳɢɬɵ ɨɬ ɩɨɪɚɠɟɧɢɹ ɬɨɤɨɦ – ɡɚɳɢɬɧɨɟ ɡɚɡɟɦɥɟɧɢɟ (ɡɚɧɭɥɟɧɢɟ) 

ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ, ɢɡɨɥɢɪɭɸɳɢɟ ɭɫɬɪɨɣɫɬɜɚ ɢ ɩɨɤɪɵɬɢɹ – ɨɬ ɩɨɪɚɠɟɧɢɹ ɬɨɤɨɦ 

ɩɪɢ ɩɪɨɛɨɟ ɢɡɨɥɹɰɢɢ ɧɚ ɤɨɪɩɭɫ ɢ ɨɬɤɚɡɟ ɡɚɳɢɬɵ, ɡɧɚɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɭɫɬɪɨɣɫɬɜɚ 

ɡɚɳɢɬɧɨɝɨ ɨɬɤɥɸɱɟɧɢɹ. 

− ɨɝɪɚɞɢɬɟɥɶɧɵɟ ɫɪɟɞɫɬɜɚ ɡɚɳɢɬɵ. Ɉɝɪɚɠɞɟɧɢɹ ɩɨ ɩɟɪɢɦɟɬɪɭ ɤɨɬɥɨɜɚɧɨɜ, 

ɤɨɥɨɞɰɟɜ, ɲɭɪɮɨɜ ɢ ɞɪɭɝɢɯ ɜɵɟɦɨɤ ɞɨɥɠɧɵ ɛɵɬɶ ɨɫɜɟɳɟɧɵ, ɞɚɠɟ ɟɫɥɢ ɪɚɛɨɬɵ 

ɜ ɬɟɦɧɨɟ ɜɪɟɦɹ ɫɭɬɨɤ ɜɧɭɬɪɢ ɧɟ ɩɪɨɜɨɞɹɬɫɹ. 

ȼ ɫɨɫɬɚɜ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɢ ɫɚɧɢɬɚɪɧɨ-ɛɵɬɨɜɵɯ ɩɨɦɟɳɟɧɢɣ ɩɪɢ 

ɩɪɨɢɡɜɨɞɫɬɜɟ ɪɚɛɨɬ ɜɯɨɞɹɬ: ɞɭɲɟɜɚɹ ɤɨɦɧɚɬɚ, ɤɨɦɧɚɬɚ ɞɥɹ ɭɦɵɜɚɧɢɹ, ɫɭɲɢɥɤɚ, 

ɬɭɚɥɟɬɧɚɹ ɤɨɦɧɚɬɚ, ɩɨɦɟɳɟɧɢɟ ɞɥɹ ɨɛɨɝɪɟɜɚ, ɤɨɦɧɚɬɚ ɞɥɹ ɩɪɢɟɦɚ ɩɢɳɢ, 

ɝɚɪɞɟɪɨɛ [20]. 
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8.4 Ɉɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ 

 

ɇɚ ɨɛɴɟɤɬɚɯ ɩɨɞɝɨɬɨɜɤɢ ɫɤɜɚɠɢɧɧɨɣ ɩɪɨɞɭɤɰɢɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 

ɨɬɞɟɥɟɧɢɟ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ ɢ ɜɨɞɵ ɨɬ ɧɟɮɬɢ. ɉɪɢ ɨɛɫɥɭɠɢɜɚɧɢɢ ɢ ɨɫɦɨɬɪɟ 

ɚɩɩɚɪɚɬɨɜ, ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɪɟɦɨɧɬɟ ɜ ɪɚɛɨɱɭɸ ɡɨɧɭ ɦɨɝɭɬ ɩɪɨɧɢɤɧɭɬɶ 

ɡɚɝɪɹɡɧɹɸɳɢɟ ɢ ɨɬɪɚɜɥɹɸɳɢɟ ɜɟɳɟɫɬɜɚ, ɬɚɤɢɟ ɤɚɤ: ɩɚɪɵ ɧɟɮɬɢ, ɦɟɬɚɧ; 

ɫɟɪɧɢɫɬɵɣ ɝɚɡ; ɨɤɢɫɶ ɭɝɥɟɪɨɞɚ; ɦɟɬɚɧɨɥ; ɫɟɪɨɜɨɞɨɪɨɞ. 

ȼɫɟ ɷɬɢ ɜɟɳɟɫɬɜɚ ɦɨɝɭɬ ɨɤɚɡɵɜɚɬɶ ɧɟɝɚɬɢɜɧɨɟ ɜɥɢɹɧɢɟ ɧɚ ɡɞɨɪɨɜɶɟ 

ɱɟɥɨɜɟɤɚ, ɜɵɡɵɜɚɹ ɫɥɟɞɭɸɳɢɟ ɫɢɦɩɬɨɦɵ: ɠɠɟɧɢɟ ɜ ɝɥɚɡɚɯ, ɝɨɥɨɜɨɤɪɭɠɟɧɢɟ, 

ɬɨɲɧɨɬɚ, ɪɚɡɞɪɚɠɟɧɢɟ ɞɵɯɚɬɟɥɶɧɵɯ ɩɭɬɟɣ, ɛɨɥɶ ɜ ɠɟɥɭɞɤɟ, ɨɛɳɚɹ ɫɥɚɛɨɫɬɶ 

ɪɚɡɞɪɚɠɟɧɢɟ ɫɥɢɡɢɫɬɵɯ ɨɛɨɥɨɱɟɤ, ɦɟɥɶɤɚɧɢɟ ɜ ɝɥɚɡɚɯ. ȼ ɬɹɠɟɥɵɯ ɫɥɭɱɚɹɯ 

ɧɚɫɬɭɩɚɟɬ ɫɥɟɩɨɬɚ ɢ ɡɚɬɟɦ ɫɦɟɪɬɶ. 

ɇɟɮɬɶ ɢ ɧɟɮɬɟɩɪɨɞɭɤɬɵ ɩɪɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɟ ɩɨ ɬɪɭɛɨɩɪɨɜɨɞɚɦ ɢ ɩɪɢ 

ɩɪɨɜɟɞɟɧɢɢ ɨɩɟɪɚɰɢɣ ɩɨ ɨɬɛɨɪɭ ɩɪɨɛ ɨɬɧɨɫɹɬ ɤ 3 ɤɥɚɫɫɭ ɨɩɚɫɧɨɫɬɢ –  ɤ ɭɦɟɪɟɧɧɨ 

ɨɩɚɫɧɵɦ ɜɟɳɟɫɬɜɚɦ.  

ɉɪɢɪɨɞɧɵɣ ɭɝɥɟɜɨɞɨɪɨɞɧɵɣ ɝɚɡ, ɧɟɮɬɶ ɢ ɬɨɜɚɪɧɵɟ ɩɪɨɞɭɤɬɵ ɧɟɮɬɢ ɩɪɢ 

ɯɪɚɧɟɧɢɢ ɜ ɪɟɡɟɪɜɭɚɪɚɯ, ɬɚɪɟ ɢ ɡɚɤɪɵɬɵɯ ɟɦɤɨɫɬɹɯ ɨɬɧɨɫɹɬɫɹ ɤ ɜɟɳɟɫɬɜɚɦ 4 

ɤɥɚɫɫɚ ɨɩɚɫɧɨɫɬɢ [19]. 

Ɉɬɧɨɫɢɬɟɥɶɧɚɹ ɩɥɨɬɧɨɫɬɶ ɦɟɬɚɧɚ, ɩɨ ɜɨɡɞɭɯɭ 0,55, ɩɥɨɬɧɨɫɬɶ 0,717   

ɉɨ ɫɚɧɢɬɚɪɧɵɦ ɧɨɪɦɚɦ ɦɟɬɚɧ ɨɬɧɨɫɢɬɫɹ ɤ 4-ɦɭ ɤɥɚɫɫɭ ɨɩɚɫɧɨɫɬɢ  – 300 

[20]. 

ɉɪɟɢɦɭɳɟɫɬɜɟɧɧɨɟ ɚɝɪɟɝɚɬɧɨɟ ɫɨɫɬɨɹɧɢɟ ɫɵɪɨɣ ɧɟɮɬɢ ɜ ɭɫɥɨɜɢɹɯ 

ɩɪɨɢɡɜɨɞɫɬɜɚ – ɚɷɪɨɡɨɥɶ. ɉɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ – 10 [20]. 

Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɩɨɫɬɨɹɧɧɨɝɨ ɤɨɧɬɪɨɥɹ ɉȾɄ ɜ ɬɟɱɟɧɢɟ ɫɦɟɧɵ ɫ ɩɨɦɨɳɶɸ 

ɝɚɡɨɚɧɚɥɢɡɚɬɨɪɨɜ ɩɪɨɢɡɜɨɞɢɬɫɹ ɨɬɛɨɪ ɩɪɨɛ ɩɚɪɨɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ ɫ 

ɩɟɪɢɨɞɢɱɧɨɫɬɶɸ ɤɚɠɞɵɟ 6 ɱɚɫɨɜ. 

ɉɪɢɦɟɧɹɟɦɨɟ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ ɨɛɟɫɩɟɱɢɜɚɟɬ ɭɪɨɜɧɶ ɜɡɪɵɜɨɡɚɳɢɬɵ 

ɧɟ ɧɢɠɟ II ɝɪɭɩɩɵ [21]. 

ɗɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ ɢ ɷɥɟɤɬɪɨɢɧɫɬɪɭɦɟɧɬɵ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɡɚɡɟɦɥɟɧɢɟɦ 

ɢ ɩɨɞɥɟɠɢɬ ɡɚɧɭɥɟɧɢɸ [22]. 

3 .ɦɝ / ɦ

3ɦɝ / ɦ

3ɦɝ / ɦ
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8.5 Ɉɛɟɫɩɟɱɟɧɢɟ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ 

 

Ɉɫɧɨɜɧɵɦɢ ɩɪɢɱɢɧɚɦɢ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɩɨɠɚɪɚ ɧɚ ɧɟɮɬɟɫɛɨɪɧɵɯ 

ɬɪɭɛɨɩɪɨɜɨɞɚɯ ɢ ɨɛɴɟɤɬɚɯ ɩɨɞɝɨɬɨɜɤɢ ɧɟɮɬɢ ɢ ɝɚɡɚ ɹɜɥɹɸɬɫɹ ɭɬɟɱɤɢ ɞɨɛɵɜɚɟɦɵɯ 

ɭɝɥɟɜɨɞɨɪɨɞɨɜ, ɧɟɢɫɩɪɚɜɧɨɫɬɶ ɢ ɪɚɡɝɟɪɦɟɬɢɡɚɰɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ 

ɨɛɨɪɭɞɨɜɚɧɢɹ, ɧɟɧɚɞɥɟɠɚɳɚɹ ɷɤɫɩɥɭɚɬɚɰɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɧɚɪɭɲɟɧɢɟ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɪɟɠɢɦɚ, ɯɚɥɚɬɧɨɫɬɶ ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ ɩɟɪɫɨɧɚɥɚ. 

ɍɉɇ ɩɨ ɩɨɠɚɪɨɨɩɚɫɧɨɫɬɢ ɨɬɧɨɫɢɬɫɹ ɤ ɤɚɬɟɝɨɪɢɢ Ⱥ, ɩɨ ɤɥɚɫɫɢɮɢɤɚɰɢɢ 

ɜɡɪɵɜɨɨɩɚɫɧɵɯ ɡɨɧ ɤ ɤɥɚɫɫɭ ȼ-1ɝ [23]. Ʉɪɢɬɢɱɟɫɤɢɦɢ ɡɧɚɱɟɧɢɹɦɢ ɩɚɪɚɦɟɬɪɨɜ ɧɚ 

ɭɫɬɚɧɨɜɤɟ ɩɨɞɝɨɬɨɜɤɢ ɧɟɮɬɢ ɹɜɥɹɸɬɫɹ ɪɚɫɱɟɬɧɵɟ ɞɚɜɥɟɧɢɟ ɢ ɬɟɦɩɟɪɚɬɭɪɚ. 

ɉɪɟɜɵɲɟɧɢɟ ɷɬɢɯ ɞɜɭɯ ɩɚɪɚɦɟɬɪɨɜ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɪɚɡɝɟɪɦɟɬɢɡɚɰɢɢ ɚɩɩɚɪɚɬɨɜ 

ɢ ɜɵɛɪɨɫɭ ɝɨɪɹɱɢɯ ɫɪɟɞ ɜ ɚɬɦɨɫɮɟɪɭ. 

ȼ ɬɚɛɥɢɰɟ 24 ɞɚɧɵ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɡɪɵɜɨɨɩɚɫɧɨɫɬɢ ɢ ɬɨɤɫɢɱɧɨɫɬɢ 

ɞɨɛɵɜɚɟɦɵɯ ɧɟɮɬɢ ɢ ɝɚɡɚ, ɚ ɬɚɤɠɟ ɩɪɢɦɟɧɹɟɦɵɯ ɞɥɹ ɢɯ ɩɨɞɝɨɬɨɜɤɢ ɢɧɝɢɛɢɬɨɪɨɜ 

ɢ ɞɟɷɦɭɥɶɝɚɬɨɪɨɜ [24]. 

 

Ɍɚɛɥɢɰɚ 24 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɜɡɪɵɜɨɩɨɠɚɪɨɨɩɚɫɧɨɫɬɢ ɢ ɬɨɤɫɢɱɧɨɫɬɢ 

ɩɪɢɦɟɧɹɟɦɵɯ ɜɟɳɟɫɬɜ 

ɇɚɢɦɟ-
ɧɨɜɚɧɢɟ 

Ʉɥɚɫɫ 
ɨɩɚɫ-
ɧɨɫɬɢ 

Ɍɟɦɩɟɪɚɬɭɪɚ, °ɋ 

Ʉɨɧɰɟɧɬɪɚɰɢɨ
ɧɧɵɣ ɩɪɟɞɟɥ 

ɜɨɫɩɥɚɦɟɧɟɧɢ, 
% ɨɛɴɟɦɧ. 

ɉȾɄ ɜ 
ɜɨɡɞɭɯɟ 

ɪɚɛɨɱɟɣ ɡɨɧɵ 
ɩɪɨɢɡɜɨɞ-
ɫɬɜɟɧɧɵɯ 

ɩɨɦɟɳɟɧɢɣ, 
ɦɝ/ɦ3 

ȼɫɩɵɲ-
ɤɢ 

ȼɨɫɩɥɚ-
ɦɟɧɟɧɢɹ 

ɋɚɦɨɜɨɫ-
ɩɥɚɦɟɧɟ-

ɧɢɹ 

ɇɢɠ-
ɧɢɣ 
ɩɪɟ-
ɞɟɥ 

ȼɟɪɯ-
ɧɢɣ 
ɩɪɟ-
ɞɟɥ 

ɇɟɮɬɶ 3 +15…29 - 200…300 1,4 7,4 10 
ɇɟɮɬɹɧɨɣ 

ɝɚɡ 
4  - 535 4,5 15 300 (ɩɚɪ) 

Ⱦɟɷɦɭɥɶɝɚ-
ɬɨɪ 

ɋɇɉɏ-
4315Ⱦ 

4 28 30 423   

5 (ɩɨ 
ɦɟɬɚɧɨɥɭ) 

50 (ɩɨ 
ɬɨɥɭɨɥɭ) 

 
ɂɧɝɢɛɢɬɨɪ 
ɤɨɪɪɨɡɢɢ 
ɋɇɉɏ-1004 

3 23 - 320 - - 
10 (ɩɨ 

ɪɚɫɬɜɨɪ.) 



81 
 

ɉɨ ɩɟɪɢɦɟɬɪɭ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɫɢɝɧɚɥɢɡɚɰɢɹ, 

ɨɩɨɜɟɳɚɸɳɭɸ ɨ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɜɨɡɝɨɪɚɧɢɣ ɢ ɡɨɧɚɯ ɡɚɞɵɦɥɟɧɢɹɯ, ɜ ɪɚɛɨɱɢɯ 

ɡɨɧɚɯ ɪɚɡɦɟɳɚɸɬɫɹ ɢɧɮɨɪɦɢɪɭɸɳɢɟ ɡɧɚɤɢ ɢ ɩɥɚɧɵ ɷɜɚɤɭɚɰɢɢ [23]. 

Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɦ ɭɱɚɫɬɤɟ 

Ɂɚɩɚɞɧɨ-ɂɪɤɢɧɫɤɨɝɨ ɦɟɫɬɨɪɨɠɞɟɧɢɹ ɩɪɢɦɟɧɹɸɬɫɹ ɪɚɡɥɢɱɧɵɟ ɫɨɜɪɟɦɟɧɧɵɟ 

ɩɨɠɚɪɧɵɟ ɫɢɫɬɟɦɵ, ɬɚɤɢɟ ɤɚɤ: 

− ɚɜɬɨɦɚɬɢɱɟɫɤɢɟ ɭɫɬɚɧɨɜɤɢ ɩɨɠɚɪɨɬɭɲɟɧɢɹ; 

− ɚɜɬɨɦɚɬɢɱɟɫɤɢɟ ɩɨɠɚɪɧɵɟ ɫɢɝɧɚɥɢɡɚɰɢɢ; 

− ɩɟɪɟɞɜɢɠɧɚɹ ɩɨɠɚɪɧɚɹ ɬɟɯɧɢɤɚ; 

− ɩɟɪɜɢɱɧɵɟ ɫɪɟɞɫɬɜɚ ɩɨɠɚɪɨɬɭɲɟɧɢɹ (ɩɟɧɧɵɟ ɨɝɧɟɬɭɲɢɬɟɥɢ, ɹɳɢɤɢ ɫ 

ɩɟɫɤɨɦ, ɥɨɩɚɬɵ, ɬɨɩɨɪɵ, ɥɨɦɵ, ɛɚɝɪɵ ɢ ɩɨɠɚɪɧɵɟ ɜɟɞɪɚ). 

ɉɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɨɪɝɚɧɢɡɚɰɢɹ ɞɨɛɪɨɜɨɥɶɧɵɯ ɩɨɠɚɪɧɵɯ ɞɪɭɠɢɧ (ȾɉȾ) 

ɢɡ ɱɢɫɥɚ ɪɚɛɨɬɧɢɤɨɜ ɩɪɨɦɵɫɥɚ ɫ ɨɛɹɡɚɬɟɥɶɧɵɦ ɨɛɭɱɟɧɢɟɦ ɢ ɩɨɞɝɨɬɨɜɤɨɣ ɤ 

ɩɪɟɞɨɬɜɪɚɳɟɧɢɸ, ɥɨɤɚɥɢɡɚɰɢɢ ɢ ɥɢɤɜɢɞɚɰɢɢ ɩɨɠɚɪɨɨɩɚɫɧɵɯ ɫɢɬɭɚɰɢɣ ɢ 

ɩɨɠɚɪɨɜ. 

 

8.6 Ɉɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜ ɚɜɚɪɢɣɧɵɯ ɢ ɱɪɟɡɜɵɱɚɣɧɵɯ 
ɫɢɬɭɚɰɢɹɯ 

 

ɇɚ ɬɟɪɪɢɬɨɪɢɢ ɍɉɇ ɦɨɝɭɬ ɩɪɨɢɡɨɣɬɢ ɱɪɟɡɜɵɱɚɣɧɵɟ ɫɢɬɭɚɰɢɢ ɫɥɟɞɭɸɳɟɝɨ 

ɯɚɪɚɤɬɟɪɚ: ɜɡɪɵɜ, ɩɨɠɚɪ, ɪɚɡɝɟɪɦɟɬɢɡɚɰɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫ ɚɜɚɪɢɣɧɵɦ ɜɵɛɪɨɫɨɦ 

ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɭ, ɡɟɦɥɸ ɢ ɜɨɞɭ. 

ȼ ɯɨɞɟ ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɍɉɇ ɦɨɝɭɬ ɜɨɡɧɢɤɧɭɬɶ ɫɥɟɞɭɸɳɢɟ 

ɚɜɚɪɢɣɧɵɟ ɫɢɬɭɚɰɢɢ ɢ ɢɯ ɩɪɢɱɢɧɵ: 

− ɜɵɛɪɨɫ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɫɪɟɞɵ; 

− ɧɟɢɫɩɪɚɜɧɨɫɬɶ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ; 

− ɧɟɝɟɪɦɟɬɢɱɧɨɫɬɶ ɡɚɩɨɪɧɨɣ ɚɪɦɚɬɭɪɵ. 

− ɨɲɢɛɤɢ ɩɟɪɫɨɧɚɥɚ ɜ ɲɬɚɬɧɵɯ ɢ ɧɟɲɬɚɬɧɵɯ ɫɢɬɭɚɰɢɹɯ, 

ɧɟɫɚɧɤɰɢɨɧɢɪɨɜɚɧɧɵɟ ɞɟɣɫɬɜɢɹ ɩɟɪɫɨɧɚɥɚ; 
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− ɡɚɛɪɨɫ ɧɟɮɬɢ ɜ ɝɚɡɨɜɵɟ ɥɢɧɢɢ, ɩɪɢ ɧɟɜɟɪɧɨɦ ɩɨɞɛɨɪɟ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

ȼ ɬɚɛɥɢɰɟ 25 ɪɚɫɫɦɨɬɪɟɧɵ ɧɟɤɨɬɨɪɵɟ ɜɨɡɦɨɠɧɵɟ ɚɜɚɪɢɣɧɵɟ ɫɢɬɭɚɰɢɢ, ɢ 

ɦɟɪɵ ɩɨ ɢɯ ɭɫɬɪɚɧɟɧɢɸ. 

 

Ɍɚɛɥɢɰɚ 25 – ȼɨɡɦɨɠɧɵɟ ɚɜɚɪɢɣɧɵɟ ɫɢɬɭɚɰɢɢ ɢ ɦɟɪɵ ɩɨ ɢɯ ɭɫɬɪɚɧɟɧɢɸ 

ȼɨɡɦɨɠɧɚɹ 
ɚɜɚɪɢɣɧɚɹ ɫɢɬɭɚɰɢɹ 

Ɇɟɪɵ ɩɨ ɭɫɬɪɚɧɟɧɢɸ ɚɜɚɪɢɣɧɵɯ ɫɢɬɭɚɰɢɣ 

ȼɵɛɪɨɫ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ 
ɫɪɟɞɵ 

ɉɪɟɤɪɚɳɟɧɢɟ ɩɨɞɚɱɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɫɪɟɞɵ ɧɚ ɚɜɚɪɢɣɧɵɣ ɭɱɚɫɬɨɤ. 
Ɉɫɬɚɧɨɜɤɚ ɪɚɛɨɬɚɸɳɢɯ ɧɚɫɨɫɨɜ, ɩɪɟɤɪɚɳɟɧɢɟ ɩɟɪɟɤɚɱɤɢ ɫɵɪɶɹ 
(ɩɪɨɞɭɤɬɨɜ) ɩɨ ɬɪɭɛɨɩɪɨɜɨɞɚɦ. Ɉɬɫɟɱɟɧɢɟ ɚɜɚɪɢɣɧɨɝɨ ɭɱɚɫɬɤɚ 

ɦɟɠɛɥɨɱɧɨɣ ɡɚɩɨɪɧɨɣ ɚɪɦɚɬɭɪɨɣ ɢ ɚɪɦɚɬɭɪɨɣ ɩɨ ɦɟɫɬɭ. 

Ⱥɜɚɪɢɣɧɨɟ 
ɨɬɤɥɸɱɟɧɢɟ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

Ɉɬɤɪɵɬɶ ɡɚɞɜɢɠɤɭ ɧɚ ɍɍɇ ɧɚ ɡɚɩɚɫɧɨɣ ɥɢɧɢɢ ɧɟɮɬɢ ɩɨɦɢɦɨ ɍɉɇ ɜ 
ɪɟɡɟɪɜɧɵɟ ɪɟɡɟɪɜɭɚɪɵ, ɜɤɥɸɱɟɧɢɟ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ 

ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɣ ɚɜɚɪɢɣɧɨɣ ɫɢɝɧɚɥɢɡɚɰɢɢ. ɉɟɪɟɤɪɵɬɶ ɩɨɞɚɱɭ 
ɬɨɩɥɢɜɧɨɝɨ ɝɚɡɚ ɤ ɩɟɱɚɦ. ɉɨɞɩɢɬɤɭ ɜɨɡɞɭɯɚ ɤɨɧɬɪɨɥɶɧɨ-

ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɩɪɢɛɨɪɨɜ ɩɪɨɢɡɜɨɞɢɬɶ ɨɬ ɜɨɡɞɭɲɧɨɣ 
ɤɨɦɩɪɟɫɫɨɪɧɨɣ. Ɉɬɤɥɸɱɢɬɶ ɩɨɞɚɱɭ ɧɚɩɪɹɠɟɧɢɹ ɧɚ 

ɷɥɟɤɬɪɨɞɟɝɢɞɪɚɬɨɪ. ȼɫɟ ɷɥɟɤɬɪɨɡɚɞɜɢɠɤɢ ɩɟɪɟɜɟɫɬɢ ɧɚ ɪɭɱɧɨɟ 
ɭɩɪɚɜɥɟɧɢɟ. ȼɨɞɹɧɵɟ ɩɨɞɭɲɤɢ ɜ ɨɬɫɬɨɣɧɢɤɚɯ ɢ 

ɷɥɟɤɬɪɨɞɟɝɢɞɪɚɬɨɪɚɯ ɩɨɞɞɟɪɠɢɜɚɬɶ ɜ ɧɨɪɦɚɥɶɧɨɦ ɩɨɥɨɠɟɧɢɢ ɡɚ 
ɫɱɟɬ ɭɦɟɧɶɲɟɧɢɹ ɫɛɪɨɫɚ ɜɨɞɵ ɧɚ ɨɱɢɫɬɧɵɟ ɫɨɨɪɭɠɟɧɢɹ, ɜɩɥɨɬɶ ɞɨ 

ɩɨɥɧɨɝɨ ɩɪɟɤɪɚɳɟɧɢɹ ɫɛɪɨɫɚ ɜɨɞɵ. 

ɇɟɝɟɪɦɟɬɢɱɧɨɫɬɶ 
ɡɚɩɨɪɧɨɣ ɚɪɦɚɬɭɪɵ 

ɉɪɨɜɟɪɤɚ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɚɪɦɚɬɭɪɵ; ɜɵɹɜɥɟɧɢɟ ɩɪɢɱɢɧ ɞɟɮɟɤɬɚ; 
ɭɫɬɪɚɧɟɧɢɟ ɞɟɮɟɤɬɚ, ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ, ɡɚɦɟɧɚ ɚɪɦɚɬɭɪɵ 

 

Ɉɛɴɟɤɬ ɧɚɯɨɞɢɬɫɹ ɜ ɡɨɧɟ ɦɧɨɝɨɥɟɬɧɟɦɟɪɡɥɵɯ ɝɪɭɧɬɨɜ ɧɚ ɨɬɤɪɵɬɨɣ 

ɬɟɪɪɢɬɨɪɢɢ. Ɉɛɴɟɤɬ ɨɬɧɨɫɢɬɫɹ ɤɨ 2 ɤɚɬɟɝɨɪɢɢ ɩɨ ɝɪɭɩɩɚɦ ɝɪɚɠɞɚɧɫɤɨɣ ɨɛɨɪɨɧɵ. 

Ⱦɥɹ ɨɛɴɟɤɬɚ ɯɚɪɚɤɬɟɪɧɵ ɜɪɟɞɧɵɟ ɮɚɤɬɨɪɵ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɫɪɟɞɵ: 

ɬɨɤɫɢɱɧɨɫɬɶ ɢ ɚɝɪɟɫɫɢɜɧɨɫɬɶ ɢɫɩɨɥɶɡɭɟɦɵɯ ɜɟɳɟɫɬɜ, ɩɨɠɚɪ ɢɥɢ ɜɡɪɵɜ, 

ɜɵɡɜɚɧɧɵɣ ɧɚɪɭɲɟɧɢɟɦ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɬɪɭɛɨɩɪɨɜɨɞɚ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

ɉɪɢ ɫɬɚɧɞɚɪɬɧɨɦ ɪɟɠɢɦɟ ɪɚɛɨɬɵ ɱɢɫɥɟɧɧɨɫɬɶ ɪɚɛɨɱɟɣ ɫɦɟɧɵ ɍɉɇ 

ɫɨɫɬɚɜɥɹɟɬ ɨɤɨɥɨ 35 ɱɟɥɨɜɟɤ.  

ɉɟɪɫɨɧɚɥ ɩɨ ɨɛɫɥɭɠɢɜɚɧɢɸ ɭɱɚɫɬɤɚ ɩɨɥɧɨɫɬɶɸ ɨɛɟɫɩɟɱɟɧ 

ɢɧɞɢɜɢɞɭɚɥɶɧɵɦɢ ɢ ɦɟɞɢɰɢɧɫɤɢɦɢ ɫɪɟɞɫɬɜɚɦɢ ɡɚɳɢɬɵ. 
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Ɂɞɚɧɢɹ ɢ ɫɨɨɪɭɠɟɧɢɹ ɨɛɨɪɭɞɭɸɬɫɹ ɜɫɟɦɢ ɧɟɨɛɯɨɞɢɦɵɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ 

ɨɩɨɜɟɳɟɧɢɹ, ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɢ ɫɢɝɧɚɥɢɡɚɰɢɢ. Ɉɩɟɪɚɬɨɪɧɵɟ ɨɛɨɪɭɞɭɸɬɫɹ 

ɩɪɢɛɨɪɚɦɢ ɭɩɪɚɜɥɟɧɢɹ ɢ ɪɟɡɟɪɜɧɵɦɢ ɢɫɬɨɱɧɢɤɚɦɢ ɩɢɬɚɧɢɹ ɧɚ ɫɥɭɱɚɣ 

ɷɤɫɬɪɟɧɧɨɝɨ ɨɬɤɥɸɱɟɧɢɹ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 

Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜ ɚɜɚɪɢɣɧɵɯ ɢ ɱɪɟɡɜɵɱɚɣɧɵɯ ɫɢɬɭɚɰɢɹɯ 

ɩɪɟɞɭɫɦɨɬɪɟɧ ɩɥɚɧ ɩɨ ɩɪɟɞɭɩɪɟɠɞɟɧɢɸ ɢ ɥɢɤɜɢɞɚɰɢɢ ɚɜɚɪɢɣ ɢ ɢɯ ɩɨɫɥɟɞɫɬɜɢɣ. 

Ɉɛɴɟɤɬ ɨɛɟɫɩɟɱɟɧ ɬɪɭɛɨɩɪɨɜɨɞɚɦɢ, ɤɨɬɨɪɵɟ ɩɨɞɜɨɞɹɬ ɜɨɞɭ, ɥɢɜɧɟɜɨɣ 

ɤɚɧɚɥɢɡɚɰɢɟɣ, ɤɨɬɨɪɚɹ ɧɟɨɛɯɨɞɢɦɚ ɞɥɹ ɫɥɢɜɚ ɞɨɠɞɟɜɨɣ ɜɨɞɵ ɢ ɭɬɟɱɟɤ ɧɟɮɬɢ, 

ɬɟɥɟɮɨɧɧɨɣ ɫɜɹɡɶɸ ɢ ɷɥɟɤɬɪɨɫɟɬɶɸ. 

ɉɪɢ ɜɨɡɦɨɠɧɨɦ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɚɜɚɪɢɣ ɢ ɢɧɰɢɞɟɧɬɨɜ, ɪɟɤɨɦɟɧɞɭɟɬɫɹ 

ɭɫɬɚɧɨɜɢɬɶ ɚɜɬɨɧɨɦɧɵɣ ɷɥɟɤɬɪɨɝɟɧɟɪɚɬɨɪ ɞɥɹ ɜɨɡɦɨɠɧɨɫɬɢ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ ɫ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɨɬɨɜɨɣ ɫɜɹɡɢ. 

 

8.7 ɗɤɨɥɨɝɢɱɧɨɫɬɶ ɩɪɨɟɤɬɚ  
 

Ɂaɝɪɹɡɧɟɧɢɟ ɨɤɪɭɠaɸɳɟɣ ɫɪɟɞɵ ɩɪɨɢɫɯɨɞɢɬ ɢɡ-ɡɚ ɨɩɚɫɧɵɯ ɜɵɛɪɨɫɨɜ 

ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɭ ɨɬ ɢɫɬɨɱɧɢɤɨɜ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ 

ɨɛɨɪɭɞɨɜɚɧɢɹ, ɩɟɪɟɞɜɢɠɧɵɯ ɢ ɫɬɚɰɢɨɧɚɪɧɵɯ ɢɫɬɨɱɧɢɤɨɜ, ɫɠɢɝɚɧɢɹ ɩɨɩɭɬɧɨɝɨ 

ɝɚɡɚ ɧɚ ɮɚɤɟɥɶɧɵɯ ɭɫɬɚɧɨɜɤɚɯ ɧɢɡɤɨɝɨ ɢ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ. Ʉɭɫɬɨɜɵɟ ɩɥɨɳɚɞɤɢ 

ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɧɚ ɨɬɤɪɵɬɨɣ ɦɟɫɬɧɨɫɬɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɨɡɨɣ ɜɟɬɪɨɜ ɧɚ 140 

ɤɢɥɨɦɟɬɪɨɜ ɤ ɫɟɜɟɪɨ-ɡɚɩɚɞɭ ɨɬ ɝɨɪɨɞɚ Ⱦɭɞɢɧɤɚ. Ɇɢɧɢɦɚɥɶɧɨɟ ɡɚɝɪɹɡɧɟɧɢɟ 

ɚɬɦɨɫɮɟɪɵ ɞɨɫɬɢɝɚɟɬɫɹ ɡɚ ɫɱɟɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɞɨɛɵɜɚɟɦɨɝɨ ɩɨɩɭɬɧɨɝɨ 

ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ ɤɚɤ ɬɨɩɥɢɜɨ ɞɥɹ ɩɨɞɨɝɪɟɜɚ ɧɟɮɬɢ, ɬɨɩɥɢɜɚ ɞɥɹ ɫɨɛɫɬɜɟɧɧɵɯ 

ɧɭɠɞ. 

ɉɨɥɧɨɟ ɫɝɨɪɚɧɢɟ ɝɚɡɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɭɬɟɦ ɟɝɨ ɨɬɱɢɫɬɤɢ ɨɬ ɦɟɯɚɧɢɱɟɫɤɢɯ 

ɩɪɢɦɟɫɟɣ.  

Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪaɧɟ ɩɨɱɜ ɜɤɥɸɱaɸɬ: 

− ɫɨɤɪaɳɟɧɢɟ ɩɥɨɳaɞɢ ɡɟɦɟɥɶ, ɨɬɜɨɞɢɦɵɯ ɩɨɞ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ 

ɬɪɭɛɨɩɪɨɜɨɞɵ – ɲɢɪɢɧa ɤɨɪɢɞɨɪɚ 20…50 ɦ; 



84 
 

− ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɩɪɨɬɢɜɨɷɪɨɡɢɨɧɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɜɞɨɥɶ ɬɪaɫɫɵ 

ɬɪɭɛɨɩɪɨɜɨɞɨɜ, ɪɟɤɭɥɶɬɢɜɚɰɢɹ ɩɨɱɜɵ; 

− ɨɱɢɫɬɤɚ ɩɨɜɟɪɯɧɨɫɬɢ ɩɨɱɜ ɫ ɩɨɦɨɳɶɸ ɯɢɦɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ 

(ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɫɨɪɛɟɧɬɨɜ);  

− ɤɨɧɬɪɨɥɶ ɡa ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɦɢ ɢ ɛɢɨɥɨɝɢɱɟɫɤɢɦɢ ɫɜɨɣɫɬɜaɦɢ ɩɨɱɜ. 

Ʉ ɦɟɪɨɩɪɢɹɬɢɹɦ ɩɨ ɨɯɪɚɧɟ ɜɨɞɨɟɦɨɜ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɩɪɨɦɵɫɥɚ ɦɨɠɧɨ 

ɨɬɧɟɫɬɢ ɫɧɢɠɟɧɢɟ ɨɛɴɟɦɨɜ ɜɨɞɨɡɚɛɨɪɚ, ɚ ɬɚɤɠɟ ɩɪɟɞɨɬɜɪɚɳɟɧɢɟ ɫɛɪɨɫɚ ɜ 

ɜɨɞɨɟɦɵ ɧɟɨɱɢɳɟɧɧɵɯ ɫɬɨɤɨɜ.   

ɉɪɢ ɷɤɫɩɥɭaɬaɰɢɢ ɬɪɭɛɨɩɪɨɜɨɞɚ ɫɭɳɟɫɬɜɭɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɭɯɭɞɲɟɧɢɹ 

ɭɫɥɨɜɢɣ ɠɢɡɧɢ ɠɢɜɨɬɧɵɯ ɨɪɝɚɧɢɡɦɨɜ. ɋɨɯɪɚɧɟɧɢɟ ɮɚɭɧɵ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ 

ɫɥɟɞɭɸɳɢɦɢ ɦɟɪɨɩɪɢɹɬɢɹɦɢ:  

− ɥɨɤaɥɢɡaɰɢɹ ɫɬɪɨɢɬɟɥɶɧɵɯ ɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɪaɛɨɬ ɧɚ ɬɟɪɪɢɬɨɪɢɢ 

ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɠɢɜɨɬɧɵɯ; 

− ɫɨɯɪɚɧɟɧɢɟ ɟɫɬɟɫɬɜɟɧɧɨɣ ɫɬɪɭɤɬɭɪɵ ɥaɧɞɲaɮɬa ɢ ɦɟɫɬ ɨɛɢɬɚɧɢɹ 

ɠɢɜɨɬɧɵɯ.  
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ɁȺɄɅɘЧȿɇɂȿ 

 

ȼ ɯɨɞɟ ɜɵɩɨɥɧɟɧɢɹ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɛɵɥɢ 

ɜɵɩɨɥɧɟɧɵ ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ: ɢɡɭɱɟɧ ɪɚɣɨɧ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɍɉɇ ɢ ɫɟɬɢ 

ɧɟɮɬɟɫɛɨɪɧɵɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ, ɫɨɫɬɚɜɥɟɧɚ ɫɯɟɦɚ ɫɛɨɪɚ ɧɟɮɬɢ, ɩɪɨɢɡɜɟɞɟɧ 

ɝɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱёɬ ɧɟɮɬɟɫɛɨɪɧɵɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ, ɚ ɬɚɤɠɟ ɪɚɫɱɟɬ ɢ ɩɨɞɛɨɪ 

ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɭɫɬɚɧɨɜɤɢ. 

ȼ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɱɚɫɬɢ ɪɚɛɨɬɵ ɛɵɥ ɩɪɨɢɡɜɟɞɟɧ ɪɚɫɱɟɬ ɨɫɧɨɜɧɵɣ ɢ 

ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɡɚɬɪɚɬ ɧɚ ɩɨɤɭɩɤɭ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɬɪɭɛɧɨɣ ɩɪɨɞɭɤɰɢɢ ɍɉɇ. 

ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɩɪɨɞɟɥɚɧɧɨɣ ɪɚɛɨɬɵ ɛɵɥɚ ɫɨɫɬɚɜɥɟɧɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ 

ɫɯɟɦɚ ɍɉɇ.  
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ɋɉɂɋɈɄ ɋɈɄɊȺЩȿɇɂɃ 

 

ȺȽɁɍ – ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɚɹ ɝɪɭɩɩɨɜɚɹ ɡɚɦɟɪɧɚɹ ɭɫɬɚɧɨɜɤɚ 

Ʉɋɉ – ɤɨɦɩɥɟɤɫɧɵɣ ɫɛɨɪɧɵɣ ɩɭɧɤɬ 

Ⱦɇɋ – ɞɨɠɢɦɧɚɹ ɧɚɫɨɫɧɚɹ ɫɬɚɧɰɢɹ 

ɍɍɇ – ɭɡɟɥ ɭɱɟɬɚ ɧɟɮɬɢ 

ɍɍȼ – ɭɡɟɥ ɭɱɟɬɚ ɜɨɞɵ 

ɍɄɉȽ – ɭɫɬɚɧɨɜɤɚ ɤɨɦɩɥɟɤɫɧɨɣ ɩɨɞɝɨɬɨɜɤɢ ɝɚɡɚ 

ɄȾɎɌ-Ⱥ – ɤɨɧɰɟɜɨɣ ɞɟɥɢɬɟɥɶ ɮɚɡ ɬɪɭɛɧɵɣ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɣ 

Ʉɋɍ – ɤɨɧɰɟɜɚɹ ɫɟɩɚɪɚɰɢɨɧɧɚɹ ɭɫɬɚɧɨɜɤɚ 

ɇȽɋ – ɧɟɮɬɟɝɚɡɨɜɵɣ ɫɟɩɚɪɚɬɨɪ 

ɇȾɋ – ɧɚɥɨɝ ɧɚ ɞɨɛɚɜɥɟɧɧɭɸ ɫɬɨɢɦɨɫɬɶ 

ɇɉɁ – ɧɟɮɬɟɩɟɪɟɪɚɛɚɬɵɜɚɸɳɢɣ ɡɚɜɨɞ 

ɉȾɄ – ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ 

ɇɉɈ – ɧɟɮɬɟɩɪɨɦɵɫɥɨɜɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 

ɉɌȻ – ɩɟɱɶ ɬɪɭɛɱɚɬɚɹ ɛɥɨɱɧɚɹ 

ɌɎɋ – ɬɪɟɯɮɚɡɧɵɣ ɫɟɩɚɪɚɬɨɪ 

ɍɉɇ – ɭɫɬɚɧɨɜɤɚ ɩɨɞɝɨɬɨɜɤɢ ɧɟɮɬɢ 

ɍɉɈȽ – ɭɫɬɪɨɣɫɬɜɨ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɨɬɛɨɪɚ ɝɚɡɚ 

ɐɉɋ – ɰɟɧɬɪɚɥɶɧɵɣ ɩɭɧɤɬ ɫɛɨɪɚ 

ȾɉȾ – ɞɨɛɪɨɜɨɥɶɧɚɹ ɩɨɠɚɪɧɚɹ ɞɪɭɠɢɧɚ 
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19 Ƚɇ 2.2.5.686 – 98 ɉɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɟ ɤɨɧɰɟɧɬɪɚɰɢɢ ɜɪɟɞɧɵɯ 
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21 ȽɈɋɌ Ɋ 12.4.296 – 2013 ɋɋȻɌ. Ɉɞɟɠɞɚ ɫɩɟɰɢɚɥɶɧɚɹ ɞɥɹ ɡɚɳɢɬɵ ɨɬ 

ɜɪɟɞɧɵɯ ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɮɚɤɬɨɪɨɜ (ɧɚɫɟɤɨɦɵɯ ɢ ɩɚɭɤɨɨɛɪɚɡɧɵɯ). Ɉɛɳɢɟ 

ɬɟɯɧɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ. Ɇɟɬɨɞɵ ɢɫɩɵɬɚɧɢɣ. – ȼɜɟɞ. 12.01.2014. – 
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22  Ƚɇ 2.2.5.686 – 98 ɉɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɟ ɤɨɧɰɟɧɬɪɚɰɢɢ ɜɪɟɞɧɵɯ 
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– 14 ɫ. 

23 ɋɉ 12.13130.2009 Ɉɩɪɟɞɟɥɟɧɢɟ ɤɚɬɟɝɨɪɢɣ ɩɨɦɟɳɟɧɢɣ, ɡɞɚɧɢɣ ɢ 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɢɬɭɥɶɧɨɝɨ ɥɢɫɬɚ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɵ ɩɨ ɬɟɦɟ: 

«Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɭɫɬɚɧɨɜɤɢ ɩɨɞɝɨɬɨɜɤɢ ɧɟɮɬɢ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɦ 

ɭɱɚɫɬɤɟ Ɂɚɩɚɞɧɨ-ɂɪɤɢɧɫɤɨɝɨ ɦɟɫɬɨɪɨɠɞɟɧɢɹ» 

 

Ʉɨɧɫɭɥɶɬɚɧɬɵ ɩɨ 

ɪɚɡɞɟɥɚɦ: 

 

ɗɤɨɧɨɦɢɱɟɫɤɚɹ ɱɚɫɬɶ                                                 ɂ. ȼ. ɒɚɞɪɢɧɚ 

 

Ȼɟɡɨɩɚɫɧɨɫɬɶ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ                               ȿ. ȼ. Ɇɭɫɢɹɱɟɧɤɨ 

 

ɇɨɪɦɨɤɨɧɬɪɨɥɟɪ                                                    Ɉ. ɇ. ɉɟɬɪɨɜ 
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ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɩɨ ɬɟɦɟ «Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɪɚɫɱɟɬ 

ɭɫɬɚɧɨɜɤɢ ɩɨɞɝɨɬɨɜɤɢ ɧɟɮɬɢ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɦ ɭɱɚɫɬɤɟ Ɂɚɩɚɞɧɨ-ɂɪɤɢɧɫɤɨɝɨ 

ɦɟɫɬɨɪɨɠɞɟɧɢɹ» ɫɨɞɟɪɠɢɬ 89 ɫɬɪɚɧɢɰ ɬɟɤɫɬɨɜɨɝɨ ɞɨɤɭɦɟɧɬɚ, 13 ɪɢɫɭɧɤɨɜ, 25 

ɬɚɛɥɢɰ, 24 ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɚ, 5 ɥɢɫɬɨɜ ɝɪɚɮɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ. 

ɇȿɎɌȿɋȻɈɊɇɕȿ ɌɊɍȻɈɉɊɈȼɈȾɕ, ɍɋɌȺɇɈȼɄȺ ɉɈȾȽɈɌɈȼɄɂ 

ɇȿɎɌɂ, ɌɊȿɏɎȺɁɇɕɃ ɋȿɉȺɊȺɌɈɊ, ɗɆɍɅɖɋɂə, ɈɌɋɌɈɃɇɂɄ. 

Ɉɛɴɟɤɬ ȼɄɊ: Ɂɚɩɚɞɧɨ-ɂɪɤɢɧɫɤɨɟ ɦɟɫɬɨɪɨɠɞɟɧɢɟ 

ɐɟɥɶ ȼɄɊ: ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɧɟɮɬɟɫɛɨɪɧɨɣ ɫɟɬɢ ɢ ɭɫɬɚɧɨɜɤɢ 

ɩɨɞɝɨɬɨɜɤɢ ɧɟɮɬɢ ɧɚ Ɂɚɩɚɞɧɨ-ɂɪɤɢɧɫɤɨɦ ɦɟɫɬɨɪɨɠɞɟɧɢɢ. 
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4. ɋɨɫɬɚɜɢɬɶ ɬɟɯɧɨɥɨɝɢɱɟɫɤɭɸ ɫɯɟɦɭ. 

  


