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ɊȿɎȿɊȺɌ 

ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɩɨ ɬɟɦɟ «Ɋɚɡɪɚɛɨɬɤɚ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɫɯɟɦɵ ɜɨɞɨɨɛɟɫɩɟɱɟɧɢɹ ɦɟɪɡɥɨɬɧɨɝɨ ɦɚɫɫɢɜɚ ɞɥɹ ɜɚɯɬɨɜɵɯ 

ɩɨɫёɥɤɨɜ» ɫɨɞɟɪɠɢɬ 58 ɫɬɪɚɧɢɰ ɬɟɤɫɬɨɜɨɝɨ ɞɨɤɭɦɟɧɬɚ, ɜɤɥɸɱɚɸɳɢɯ 5 ɪɢɫɭɧɤɨɜ 

ɢ 6 ɬɚɛɥɢɰ. Ɋɚɛɨɬɚ ɫɨɫɬɨɢɬ ɢɡ ɜɜɟɞɟɧɢɹ, ɲɟɫɬɢ ɪɚɡɞɟɥɨɜ, ɨɫɧɨɜɧɵɯ ɜɵɜɨɞɨɜ, 

ɫɩɢɫɤɚ ɢɫɩɨɥɶɡɭɟɦɵɯ ɢɫɬɨɱɧɢɤɨɜ ɢɡ 23 ɧɚɢɦɟɧɨɜɚɧɢɣ ɢ 5 ɩɪɢɥɨɠɟɧɢɣ. 

ȼɈȾɈɁȺȻɈɊ, ɈȻɓȿȿ ȼɈȾɈɉɈɌɊȿȻɅȿɇɂȿ, ɋɄȼȺɀɂɇȺ, ȾȿȻɂɌ, 

ȾȿɉɊȿɋɋɂɈɇɇɈȿ ȼɅɂəɇɂȿ, ɈɋȼȿɌɅɂɌȿɅɖɇɕɃ ɎɂɅɖɌɊ, 

ɋɈɊȻɐɂɈɇɇɕɃ ɎɂɅɖɌɊ, ɇȺɋɈɋɇɕȿ ɋɌȺɇɐɂɂ, ɈɑɂɋɌɇɕȿ 

ɋɈɈɊɍɀȿɇɂə, ɁɈɇɕ ɋȺɇɂɌȺɊɇɈɃ ɈɏɊȺɇɕ. 

Ⱥɤɬɭɚɥɶɧɨɫɬɶ ɪɚɛɨɬɵ – ɫɨɫɬɨɢɬ ɜ ɩɨɫɬɚɧɨɜɤɟ ɢ ɪɟɲɟɧɢɢ ɡɚɞɚɱɢ 

ɤɨɦɩɥɟɤɫɧɨɣ ɨɰɟɧɤɢ ɢ ɨɩɬɢɦɢɡɚɰɢɢ ɜɨɞɨɩɨɞɝɨɬɨɜɤɢ ɢ ɨɱɢɫɬɤɢ ɜɨɞɵ ɫ ɭɱёɬɨɦ 

ɪɟɝɢɨɧɚɥɶɧɨɝɨ ɮɚɤɬɨɪɚ. 

Ɉɛɴɟɤɬ ɢɫɫɥɟɞɨɜɚɧɢɹ – ɩɨɞɡɟɦɧɚɹ ɜɨɞɚ ɭ ɩɨɣɦɵ ɪɟɤɢ ȼɢɬɢɦ. 

ɐɟɥɶ ɞɚɧɧɨɣ ɪɚɛɨɬɵ – ɪɚɡɪɚɛɨɬɤɚ ɜɨɞɨɡɚɛɨɪɚ ɩɨɞɡɟɦɧɨɝɨ ɢɫɬɨɱɧɢɤɚ ɫ 

ɫɢɫɬɟɦɨɣ ɜɨɞɨɩɨɞɝɨɬɨɜɤɢ. 

Ɂɚɞɚɱɢ ɪɚɛɨɬɵ:  

- ɨɰɟɧɤɚ ɫɨɫɬɨɹɧɢɹ ɫɭɳɟɫɬɜɭɸɳɟɣ ɫɢɫɬɟɦɵ ɜɨɞɨɫɧɚɛɠɟɧɢɹ; 

- ɚɧɚɥɢɡ ɩɨɞɡɟɦɧɨɝɨ ɢɫɬɨɱɧɢɤɚ  

- ɪɚɡɪɚɛɨɬɤɚ ɧɟɨɛɯɨɞɢɦɵɯ ɫɯɟɦ ɜɨɞɨɩɨɞɝɨɬɨɜɤɢ. 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɬɟɯɧɢɱɟɫɤɨɝɨ ɡɚɞɚɧɢɹ ɛɵɥɚ ɨɩɪɟɞɟɥɟɧɚ ɫɬɪɭɤɬɭɪɚ ɪɚɛɨɬɵ, 

ɜɵɹɜɥɟɧɵ ɩɪɨɛɥɟɦɵ ɫɟɝɨɞɧɹɲɧɟɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɝɨɪɨɞɚ Ȼɨɞɚɣɛɨ. 

ȼ ɢɬɨɝɟ ɛɵɥ ɪɚɡɪɚɛɨɬɚɧ ɪɹɞ ɩɪɟɞɥɨɠɟɧɢɣ ɦɚɥɨɡɚɬɪɚɬɧɵɯ ɢ 

ɛɵɫɬɪɨɪɟɚɥɢɡɭɟɦɵɯ ɧɚ ɞɨɥɝɨɫɪɨɱɧɭɸ ɷɤɫɩɥɭɚɬɚɰɢɸ ɫɤɜɚɠɢɧɧɨɝɨ ɜɨɞɨɡɚɛɨɪɚ. 

ȼ ɤɚɱɟɫɬɜɟ ɬɟɯɧɢɱɟɫɤɨɣ ɪɟɚɥɢɡɚɰɢɢ ɷɬɨɝɨ ɩɪɨɟɤɬɚ ɩɪɨɢɡɜɟɞɟɧ ɪɚɫɱɟɬ ɩɨ 

ɫɨɨɪɭɠɟɧɢɸ ɜɨɞɨɡɚɛɨɪɚ ɩɨɞɡɟɦɧɵɯ ɜɨɞ ɢ ɫɢɫɬɟɦɵ ɨɱɢɫɬɤɢ ɜɨɞɵ. 
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ȼȼȿȾȿɇɂȿ 

 

ȼ ɧɚɲɟɣ ɫɬɪɚɧɟ ɬɟɪɪɢɬɨɪɢɹ Ʉɪɚɣɧɟɝɨ ɋɟɜɟɪɚ ɡɚɧɢɦɚɟɬ ɨɤɨɥɨ 12 

ɦɢɥɥɢɨɧɨɜ ɤɜɚɞɪɚɬɧɵɯ ɤɢɥɨɦɟɬɪɨɜ, ɱɬɨ ɡɚɧɢɦɚɟɬ ɩɪɢɦɟɪɧɨ 70% ɨɬ ɨɛɳɟɣ 

ɩɥɨɳɚɞɢ Ɋɨɫɫɢɢ. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɫɭɬɶ ɪɟɝɢɨɧɚɥɶɧɨɣ ɩɨɥɢɬɢɤɢ ɧɚ ɋɟɜɟɪɟ 

Ɋɨɫɫɢɢ ɨɩɪɟɞɟɥɹɸɬ ɞɨɛɵɜɚɟɦɵɟ ɡɞɟɫɶ ɩɪɢɪɨɞɧɵɟ ɪɟɫɭɪɫɵ. Ɉɧɢ ɜɧɨɫɹɬ 

ɨɫɧɨɜɧɨɣ ɜɤɥɚɞ ɜ ɪɚɡɜɢɬɢɟ ɷɤɨɧɨɦɢɤɢ ɫɟɜɟɪɧɵɯ ɬɟɪɪɢɬɨɪɢɣ ɢ ɜ ɮɨɪɦɢɪɨɜɚɧɢɟ 

ɟɟ ɫɬɪɭɤɬɭɪɵ, ɨɞɧɨɜɪɟɦɟɧɧɨ ɢɝɪɚɹ ɜɚɠɧɟɣɲɭɸ ɪɨɥɶ ɜ ɷɤɨɧɨɦɢɱɟɫɤɨɦ ɪɚɡɜɢɬɢɢ. 

Ɋɨɫɬ ɨɫɜɨɟɧɢɹ ɬɟɪɪɢɬɨɪɢɣ ɋɟɜɟɪɚ ɨɛɨɫɬɪɢɥɨ ɩɪɨɛɥɟɦɭ ɜɨɞɨɩɨɬɪɟɛɥɟɧɢɹ 

ɧɚɫɟɥɟɧɢɟɦ ɢ ɩɪɨɦɵɲɥɟɧɧɵɦɢ ɤɨɦɩɥɟɤɫɚɦɢ, ɩɨɫɤɨɥɶɤɭ ɜɨɞɨɡɚɛɨɪ ɜ ɫɢɥɭ 

ɫɩɟɰɢɮɢɱɟɫɤɢɯ ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɢ ɝɢɞɪɨɝɟɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɜɟɞɟɬɫɹ ɜ 

ɨɫɧɨɜɧɨɦ ɢɡ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɢɫɬɨɱɧɢɤɨɜ. 

ɉɨɞɪɨɛɧɟɟ ɷɬɭ ɩɪɨɛɥɟɦɭ ɦɵ ɪɚɫɫɦɨɬɪɢɦ ɧɚ ɩɪɢɦɟɪɟ ɝɨɪɨɞɚ Ȼɨɞɚɣɛɨ, 

ɪɚɫɩɨɥɨɠɟɧɧɨɝɨ ɧɚ ɩɪɚɜɨɦ ɛɟɪɟɝɭ ɪɟɤɢ ȼɢɬɢɦ ɭ ɜɩɚɞɟɧɢɹ ɜ ɧɟɝɨ ɪɟɤɢ Ȼɨɞɚɣɛɨ 

ɜ 1095 ɤɦ ɤ ɫɟɜɟɪɨ-ɜɨɫɬɨɤɭ ɨɬ ɂɪɤɭɬɫɤɚ. 

ȼ Ȼɨɞɚɣɛɨ ɪɟɡɤɨ-ɤɨɧɬɢɧɟɧɬɚɥɶɧɵɣ ɤɥɢɦɚɬ ɫ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨ ɦɨɪɨɡɧɨɣ 

ɡɢɦɨɣ ɢ ɤɨɪɨɬɤɢɦ ɠɚɪɤɢɦ ɥɟɬɨɦ. Ɍɟɦɩɟɪɚɬɭɪɚ ɥɟɬɨɦ ɦɨɠɟɬ ɞɨɫɬɢɝɚɬɶ +400ɋ, ɚ 

ɡɢɦɨɣ ɞɨ -560ɋ, ɱɬɨ ɩɪɢɪɚɜɧɢɜɚɟɬ Ȼɨɞɚɣɛɨ ɤ ɪɚɣɨɧɚɦ Ʉɪɚɣɧɟɝɨ ɋɟɜɟɪɚ. 

ɂɫɬɨɱɧɢɤɨɦ ɯɨɡɹɣɫɬɜɟɧɧɨ-ɩɢɬɶɟɜɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɫ ɨɫɧɨɜɚɧɢɹ 

ɩɨɫɟɥɟɧɢɹ ɢ ɞɨ ɧɚɫɬɨɹɳɟɝɨ ɜɪɟɦɟɧɢ ɹɜɥɹɟɬɫɹ ɩɨɜɟɪɯɧɨɫɬɧɚɹ ɜɨɞɚ ɪɟɤɢ ȼɢɬɢɦ. 

ȼ 70-ɟ ɝɨɞɵ ɧɚ ɛɟɪɟɝɭ ɛɵɥ ɫɨɨɪɭɠɟɧ ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɵɣ ɜɨɞɨɡɚɛɨɪ, 

ɜɨɞɨɩɪɢɟɦɧɢɤɨɦ ɤɨɬɨɪɨɝɨ ɫɥɭɠɢɥɚ ɝɚɥɟɪɟɹ ɩɨɞ ɪɟɱɧɵɦ ɞɧɨɦ. Ɉɞɧɚɤɨ ɫɨ 

ɜɪɟɦɟɧɟɦ ɨɧɚ ɡɚɢɥɢɥɚɫɶ, ɢ ɜɨɞɚ ɩɟɪɟɫɬɚɥɚ ɩɨɫɬɭɩɚɬɶ ɜ ɜɨɞɨɡɚɛɨɪ.  

ɋɚɦɨ ɤɚɱɟɫɬɜɨ ɜɨɞɵ ɪɟɤɢ ȼɢɬɢɦ ɢɦɟɟɬ ɪɟɡɤɢɟ ɩɟɪɟɦɟɧɧɵɟ ɫɟɡɨɧɧɵɟ 

ɤɨɥɟɛɚɧɢɹ ɩɨ ɫɨɞɟɪɠɚɧɢɸ ɜɡɜɟɲɟɧɧɵɯ ɢ ɨɪɝɚɧɢɱɟɫɤɢɯ ɜɟɳɟɫɬɜ, ɦɭɬɧɨɫɬɢ, 

ɰɜɟɬɧɨɫɬɢ, ɱɬɨ ɨɛɭɫɥɨɜɥɟɧɨ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɦ ɯɚɪɚɤɬɟɪɨɦ, ɭɫɥɨɜɢɹɦɢ ɜɨɞɧɨɝɨ 

ɛɚɥɚɧɫɚ ɪɟɤɢ ɢ ɜɥɢɹɧɢɹ ɩɚɜɨɞɤɚ.  
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Ʉɪɨɦɟ ɬɨɝɨ ɜ 2016 ɝɨɞɭ ɤɚɱɟɫɬɜɨ ɜɨɞɵ ɜ ɪɟɤɟ ɪɟɡɤɨ ɭɯɭɞɲɢɥɨɫɶ. ȼ ɯɨɞɟ 

ɩɪɨɜɟɪɤɢ, ɜɵɹɫɧɢɥɨɫɶ, ɱɬɨ ɪɟɡɤɨɟ ɭɯɭɞɲɟɧɢɟ ɤɚɱɟɫɬɜɚ ɜɨɞɵ ɫɜɹɡɚɧɨ ɫ ɞɜɭɦɹ 

ɮɚɤɬɨɪɚɦɢ. ɉɟɪɜɵɣ – ɫ ɪɚɛɨɬɨɣ ɫɬɚɪɚɬɟɥɶɫɤɢɯ ɚɪɬɟɥɟɣ ɜ ɜɟɪɯɨɜɶɹɯ ȼɢɬɢɦ, ɫɨ 

ɫɛɪɨɫɨɦ ɨɬɪɚɛɨɬɚɧɧɵɯ ɫɬɨɤɨɜ ɩɪɨɦɵɜɨɱɧɨɣ ɜɨɞɵ ɜ ɪɟɤɚɯ ɗɧɝɚɠɢɦɨ, ɑɚɹɧɞɪɚ, 

Ʉɚɪɚɥɨɧ, ɇɟɪɩɢɧɤɚ. ȼɬɨɪɨɣ – ɫ ɧɢɡɤɢɦ ɭɪɨɜɧɟɦ ɜɨɞɵ ɜ ɪɟɤɟ ȼɢɬɢɦ (ɧɢɠɟ ɞɥɹ 

ɷɬɨɝɨ ɩɟɪɢɨɞɚ ɧɚ 2-3 ɦ), ɢɡ-ɡɚ ɧɟɞɨɫɬɚɬɤɚ ɬɚɥɵɯ ɜɨɞ ɩɪɢ ɧɢɡɤɢɯ ɬɟɦɩɟɪɚɬɭɪɚɯ 

ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ. 

ȼɨɞɨɡɚɛɨɪɧɵɟ ɫɨɨɪɭɠɟɧɢɹ ɹɜɥɹɸɬɫɹ ɨɞɧɢɦ ɢɡ ɧɚɢɛɨɥɟɟ ɜɚɠɧɵɯ 

ɷɥɟɦɟɧɬɨɜ ɫɢɫɬɟɦɵ ɜɨɞɨɫɧɚɛɠɟɧɢɹ, ɤɨɬɨɪɵɟ ɫɩɨɫɨɛɫɬɜɭɸɬ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɣ 

ɧɚɞɟɠɧɨɫɬɢ ɜɫɟɣ ɫɢɫɬɟɦɵ, ɚ ɬɚɤɠɟ ɟɟ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ. 

ɂɦɟɧɧɨ ɩɨɷɬɨɦɭ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɜɨɞɨɡɚɛɨɪɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɞɨɥɠɧɨ 

ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɫɨɜɪɟɦɟɧɧɵɯ ɦɟɬɨɞɨɜ ɪɚɫɱɟɬɚ ɜɨɞɨɩɪɢɟɦɧɵɯ 

ɭɫɬɪɨɣɫɬɜ, ɩɪɨɝɪɟɫɫɢɜɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɢ ɬɟɯɧɨɥɨɝɢɣ ɩɪɨɢɡɜɨɞɫɬɜɚ 

ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɛɨɬ. 

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɩɨɞɡɟɦɧɵɯ ɜɨɞ ɞɥɹ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɭɫɥɨɜɢɹɦɢ ɮɨɪɦɢɪɨɜɚɧɢɹ, ɡɚɥɟɝɚɧɢɹ ɪɚɡɥɢɱɧɵɯ ɤɚɬɟɝɨɪɢɣ ɩɨɞɡɟɦɧɵɯ ɜɨɞ: 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɣ ɜɨɞɨɭɩɨɪɨɜ ɢ ɤɪɨɜɥɢ ɜɨɞɨɧɨɫɧɵɯ ɩɥɚɫɬɨɜ, ɢɯ ɦɨɳɧɨɫɬɶɸ; 

ɫɨɫɬɚɜɚɦɢ ɢ ɫɜɨɣɫɬɜɚɦɢ ɜɨɞɨɜɦɟɳɚɸɳɢɯ ɩɨɪɨɞ, ɚ ɬɚɤɠɟ ɫɩɟɰɢɮɢɤɨɣ 

ɮɨɪɦɢɪɨɜɚɧɢɹ ɜɨɞɨɧɨɫɧɵɯ ɝɨɪɢɡɨɧɬɨɜ, ɨɫɨɛɟɧɧɨɫɬɹɦɢ ɢɫɬɨɱɧɢɤɨɜ ɢɯ ɩɢɬɚɧɢɹ. 
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Ƚɥɚɜɚ 1 Ɉɛɳɢɟ ɫɜɟɞɟɧɢɹ 

 

1.1 ɋɨɜɪɟɦɟɧɧɨɟ ɜɨɞɨɫɧɚɛɠɟɧɢɟ ɝɨɪɨɞɚ 

 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɜɨɞɨɫɧɚɛɠɟɧɢɟ ɧɚɫɟɥɟɧɢɹ ɝ. Ȼɨɞɚɣɛɨ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 

ɨɬ ɩɥɚɜɭɱɟɣ ɧɚɫɨɫɧɨɣ ɫɬɚɧɰɢɢ «Ɋɨɫɚ», ɤɨɬɨɪɚɹ ɹɜɥɹɟɬɫɹ ɜɪɟɦɟɧɧɵɦ 

ɫɨɨɪɭɠɟɧɢɟɦ, ɭɫɬɚɧɨɜɥɟɧɧɵɦ ɧɚ ɩɨɧɬɨɧɚɯ. Ⱦɨ 2012 ɝ. ɜɨɞɨɡɚɛɨɪɧɵɟ ɨɱɢɫɬɧɵɟ 

ɫɨɨɪɭɠɟɧɢɹ ɨɬɫɭɬɫɬɜɨɜɚɥɢ, ɱɬɨ ɨɬɪɢɰɚɬɟɥɶɧɨ ɫɤɚɡɵɜɚɥɨɫɶ ɧɚ ɤɚɱɟɫɬɜɟ ɜɨɞɵ 

ɩɨɞɚɜɚɟɦɨɣ ɧɚɫɟɥɟɧɢɸ. ɉɨ ɫɥɨɜɚɦ ɫɩɟɰɢɚɥɢɫɬɨɜ, ɩɢɬɶɟɜɨɣ, ɫɨɝɥɚɫɧɨ 

ɥɚɛɨɪɚɬɨɪɧɵɦ ɢɫɫɥɟɞɨɜɚɧɢɹɦ, ɟɟ ɧɟɥɶɡɹ ɧɚɡɜɚɬɶ (ɨɫɨɛɟɧɧɨ ɜ ɩɚɜɨɞɤɨɜɵɟ 

ɩɟɪɢɨɞɵ), ɧɨ ɚɥɶɬɟɪɧɚɬɢɜɵ ɩɨɤɚ ɧɟɬ. ɉɨɷɬɨɦɭ ɜ 2012 ɝ. ɧɚɱɚɥɨɫɶ ɫɬɪɨɢɬɟɥɶɫɬɜɨ 

ɨɱɢɫɬɧɵɯ ɫɨɨɪɭɠɟɧɢɣ. 

ɋɬɪɨɢɬɟɥɶɫɬɜɨ ɜɨɞɨɡɚɛɨɪɧɵɯ ɨɱɢɫɬɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɫɥɭɠɢɬ ɥɢɲɶ 

ɜɪɟɦɟɧɧɨɣ ɦɟɪɨɣ ɩɨ ɭɥɭɱɲɟɧɢɸ ɩɢɬɶɟɜɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɧɚɫɟɥɟɧɢɹ. ɗɬɨ 

ɫɜɹɡɚɧɨ ɫ ɬɟɦ, ɱɬɨ ɧɟɨɛɯɨɞɢɦ ɩɟɪɟɯɨɞ ɨɬ ɩɥɚɜɭɱɟɣ ɧɚɫɨɫɧɨɣ ɫɬɚɧɰɢɢ, 

ɩɪɟɞɫɬɚɜɥɹɸɳɟɣ ɫɨɛɨɣ ɜɪɟɦɟɧɧɨɟ ɫɨɨɪɭɠɟɧɢɟ, ɤ ɩɨɫɬɨɹɧɧɨɦɭ ɢɫɬɨɱɧɢɤɭ 

ɜɨɞɨɫɧɚɛɠɟɧɢɹ. ȼɢɬɢɦ ɹɜɥɹɟɬɫɹ ɝɨɪɧɨɣ ɪɟɤɨɣ ɫ ɛɵɫɬɪɵɦ ɬɟɱɟɧɢɟɦ ɢ ɫɢɥɶɧɵɦɢ 

ɩɚɜɨɞɤɚɦɢ. ɗɬɨ ɭɫɥɨɠɧɹɟɬ ɷɤɫɩɥɭɚɬɚɰɢɸ ɩɥɚɜɭɱɟɝɨ ɜɨɞɨɡɚɛɨɪɚ. 

ȼ ɬɚɛɥɢɰɟ 1 ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɜɟɳɟɫɬɜɚ, ɫɨɞɟɪɠɚɳɢɟɫɹ ɜ ɜɨɞɟ ɪɟɤɢ. ɉɨɱɬɢ 

ɜɫɟ ɩɨɤɚɡɚɬɟɥɢ ɩɪɟɜɵɲɚɸɬ ɞɨɩɭɫɬɢɦɭɸ ɤɨɧɰɟɧɬɪɚɰɢɸ ɜ ɧɟɫɤɨɥɶɤɨ ɪɚɡ. 

Ɍɚɛɥɢɰɚ 1 - ɫɪɚɜɧɟɧɢɟ ɢɫɯɨɞɧɨɣ ɜɨɞɵ ɢɡ ɪɟɤɢ ɫ ɞɨɩɭɫɬɢɦɵɦɢ 

ɩɨɤɚɡɚɬɟɥɹɦɢ. 

ɋɨɫɬɚɜ ɜɨɞɵ ɋɚɧɉɢɇ 2.1.4.1175-02 ɂɫɯɨɞɧɚɹ ɜɨɞɚ 

Ɍɟɦɩɟɪɚɬɭɪɚ, °ɋ - 0,1-4,0 

pH 6-9 6,15 

ɐɜɟɬɧɨɫɬɶ, ɝɪɚɞ 20 235 

Ɉɤɢɫɥɹɟɦɨɫɬɶ, ɦɝ, Ɉ2/ɥ 5 10 

ɀɟɥɟɡɨ ɨɛɳɟɟ, ɦɝ/ɥ 0,3 16 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 1 

ɋɨɫɬɚɜ ɜɨɞɵ ɋɚɧɉɢɇ 2.1.4.1175-02 ɂɫɯɨɞɧɚɹ ɜɨɞɚ 

ɇɟɮɬɟɩɪɨɞɭɤɬɵ, ɦɝ/ɥ 0,1 0,829 

ȼɡɜɟɲɟɧɧɵɟ ɜ-ɜɚ, ɦɝ/ɥ 0,25 768,8 

Ɉɛɳɚɹ ɠɟɫɬɤɨɫɬɶ, ɦɝ-ɷɤɜ/ɥ 7,0 25,2 

Ca2+, Ɉ2/ɥ 10-20 145 

Mg2+, ɦɝ-ɷɤɜ/ɥ 2-10 46,6 

ɇɢɬɪɢɬɵ, ɦɝ/ɥ 3,3 0,002 

ɇɢɬɪɚɬɵ, ɦɝ/ɥ 45 23,8 

ɇɚɬɪɢɣ, ɦɝ/ɥ 200 61,1 

Ʉɚɥɢɣ, ɦɝ/ɥ 20 119,0 

ɏɥɨɪ-ɢɨɧ, ɦɝ/ɞɦ3 350 6510,0 

Ƚɢɞɪɨɤɚɪɛɨɧɚɬɵ, ɦɝ/ɞɦ3 130-140 630,30 

Ɉɛɳɚɹ ɦɢɧɟɪɚɥɢɡɚɰɢɹ, ɦɝ/ɞɦ3 1000 11150,00 

 

ɂɫɯɨɞɹ ɢɡ ɞɚɧɧɵɯ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɜ ɬɚɛɥɢɰɟ 1, ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ ɨ 

ɬɨɦ, ɱɬɨ ɬɚɤɚɹ ɦɧɨɝɨɤɨɦɩɨɧɟɧɬɧɚɹ ɜɨɞɚ ɬɪɟɛɭɟɬ ɫɟɪɶɟɡɧɨɣ ɨɱɢɫɬɤɢ. Ʌɭɱɲɢɦ 

ɜɚɪɢɚɧɬɨɦ ɹɜɥɹɟɬɫɹ ɩɪɢɦɟɧɟɧɢɟ ɫɨɪɛɰɢɨɧɧɨɣ ɨɱɢɫɬɤɢ. Ȼɥɚɝɨɞɚɪɹ ɨɱɢɳɟɧɢɸ 

ɜɵɫɨɤɨɚɤɬɢɜɧɵɦɢ ɫɨɪɛɟɧɬɚɦɢ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɜɵɯɨɞ ɜɨɞɵ ɩɨɱɬɢ ɫ ɧɭɥɟɜɵɦɢ 

ɨɫɬɚɬɨɱɧɵɦɢ ɤɨɧɰɟɧɬɪɚɰɢɹɦɢ.  

ɇɨ ɞɥɹ ɞɚɧɧɨɝɨ ɪɚɣɨɧɚ ɷɬɨ ɛɭɞɟɬ ɜɵɫɨɤɨɡɚɬɪɚɬɧɨ. ɉɪɢ ɫɥɨɠɢɜɲɟɣɫɹ 

ɫɢɬɭɚɰɢɢ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɫɨɨɪɭɠɟɧɢɟ ɩɨɞɡɟɦɧɨɝɨ ɜɨɞɨɡɚɛɨɪɚ. 

ɇɚɢɛɨɥɟɟ ɧɚɞɟɠɧɵɦ ɢɫɬɨɱɧɢɤɨɦ ɩɢɬɶɟɜɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɹɜɥɹɸɬɫɹ 

ɩɨɞɡɟɦɧɵɟ ɜɨɞɵ. ȼ 2008-10 ɝɝ. ɢɪɤɭɬɫɤɢɦɢ ɝɢɞɪɨɝɟɨɥɨɝɚɦɢ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ 

ɩɨɢɫɤɨɜɵɯ ɪɚɛɨɬ ɜɵɹɜɥɟɧɨ ɦɟɫɬɨɪɨɠɞɟɧɢɟ ɩɢɬɶɟɜɵɯ ɩɨɞɡɟɦɧɵɯ ɜɨɞ, ɤɨɬɨɪɨɟ 

ɫɩɨɫɨɛɧɨ ɩɨɥɧɨɫɬɶɸ ɭɞɨɜɥɟɬɜɨɪɢɬɶ ɩɨɬɪɟɛɧɨɫɬɶ ɝ. Ȼɨɞɚɣɛɨ ɜ ɜɨɞɟ. 

Ɂɧɚɱɢɬɟɥɶɧɚɹ ɥɨɤɚɥɢɡɚɰɢɹ ɩɨɞɡɟɦɧɨɝɨ ɫɬɨɤɚ ɛɵɥɚ ɡɚɮɢɤɫɢɪɨɜɚɧɚ ɜ 

ɞɨɥɢɧɟ ɪ. Ɍɚɦɚɪɚɤ ɜ 1,2 ɤɦ ɨɬ ɟɟ ɭɫɬɶɹ. ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɩɨɢɫɤɨɜɵɯ ɪɚɛɨɬ ɡɞɟɫɶ 

ɨɬɤɪɵɬɨ Ɍɚɦɚɪɚɤɫɤɨɟ ɦɟɫɬɨɪɨɠɞɟɧɢɟ ɩɢɬɶɟɜɵɯ ɩɨɞɡɟɦɧɵɯ ɜɨɞ. ȿɫɬɟɫɬɜɟɧɧɵɟ 

ɪɟɫɭɪɫɵ ɩɨɞɡɟɦɧɵɯ ɜɨɞ ɦɟɫɬɨɪɨɠɞɟɧɢɹ ɫɨɫɬɚɜɥɹɸɬ ɨɤɨɥɨ 82 ɬɵɫ. ɦ3/ɫɭɬ, 

ɩɪɨɝɧɨɡɧɵɟ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɟɫɭɪɫɵ ɨɤɨɥɨ 17 ɬɵɫ. ɦ3/ɫɭɬ. ɗɬɨ ɡɧɚɱɢɬ, ɱɬɨ 
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ɩɨ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ ɨɰɟɧɤɟ ɧɚ ɞɚɧɧɨɦ ɭɱɚɫɬɤɟ ɧɟɞɪ ɦɨɠɧɨ ɞɨɛɵɜɚɬɶ ɧɟ ɦɟɧɟɟ 

17 ɬɵɫ. ɦ3/ɫɭɬ ɜɨɞɵ ɯɨɪɨɲɟɝɨ ɤɚɱɟɫɬɜɚ, ɱɬɨ ɫ ɛɨɥɶɲɢɦ ɡɚɩɚɫɨɦ ɯɜɚɬɢɬ ɞɥɹ 

ɭɞɨɜɥɟɬɜɨɪɟɧɢɹ ɩɨɬɪɟɛɧɨɫɬɢ ɝ. Ȼɨɞɚɣɛɨ. 

Ʉɚɱɟɫɬɜɨ ɩɢɬɶɟɜɵɯ ɩɨɞɡɟɦɧɵɯ ɜɨɞ Ɍɚɦɚɪɚɤɫɤɨɝɨ ɦɟɫɬɨɪɨɠɞɟɧɢɹ ɨɬɜɟɱɚɟɬ 

ɜɫɟɦ ɧɨɪɦɚɬɢɜɧɵɦ ɬɪɟɛɨɜɚɧɢɹɦ. ȼɨɞɵ ɩɪɟɫɧɵɟ, ɦɹɝɤɢɟ, ɫ ɧɟɣɬɪɚɥɶɧɨɣ 

ɪɟɚɤɰɢɟɣ ɫɪɟɞɵ. Ɇɢɧɟɪɚɥɢɡɚɰɢɹ ɢɡɦɟɧɹɟɬɫɹ ɨɬ 0,12 ɝ/ɥ ɡɢɦɨɣ ɞɨ 0,16 ɝ/ɥ ɥɟɬɨɦ. 

Ɉɛɳɚɹ ɠɟɫɬɤɨɫɬɶ ɜɨ ɜɪɟɦɹ ɩɨɢɫɤɨɜɵɯ ɪɚɛɨɬ ɫɬɚɛɢɥɶɧɨ ɫɨɫɬɚɜɥɹɥɚ 1,6-1,8 

ɦɦɨɥɶ/ɥ. ɉɨ ɫɨɫɬɚɜɭ ɜɨɞɵ ɝɢɞɪɨɤɚɪɛɨɧɚɬɧɵɟ ɦɚɝɧɢɟɜɨ-ɤɚɥɶɰɢɟɜɵɟ. Ɂɧɚɱɟɧɢɹ 

ɨɪɝɚɧɨɥɟɩɬɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɛɨɥɶɲɟɣ ɱɚɫɬɶɸ ɢɦɟɥɢ ɧɭɥɟɜɵɟ ɡɧɚɱɟɧɢɹ. ȼɨɞɚ 

ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɚ ɞɥɹ ɩɢɬɶɟɜɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɛɟɡ ɤɚɤɨɣ-ɥɢɛɨ 

ɜɨɞɨɩɨɞɝɨɬɨɜɤɢ. 

ɉɢɬɶɟɜɵɟ ɩɨɞɡɟɦɧɵɟ ɜɨɞɵ Ɍɚɦɚɪɚɤɫɤɨɝɨ ɦɟɫɬɨɪɨɠɞɟɧɢɹ ɩɪɢɝɨɞɧɵ ɧɟ 

ɬɨɥɶɤɨ ɞɥɹ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɧɚɫɟɥɟɧɢɹ, ɧɨ ɢ ɞɥɹ ɪɨɡɥɢɜɚ. Ɉɱɟɜɢɞɧɨ, ɱɬɨ ɫɩɪɨɫ ɧɚ 

ɩɢɬɶɟɜɭɸ ɜɨɞɭ, ɪɚɫɮɚɫɨɜɚɧɧɭɸ ɜ ɟɦɤɨɫɬɢ, ɫ ɜɜɟɞɟɧɢɟɦ ɨɱɢɫɬɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɜ 

ɷɤɫɩɥɭɚɬɚɰɢɸ ɜ ɝ. Ȼɨɞɚɣɛɨ ɧɟ ɭɩɚɞɟɬ. ɉɨɷɬɨɦɭ ɧɚ ɛɚɡɟ Ɍɚɦɚɪɚɤɫɤɨɝɨ 

ɦɟɫɬɨɪɨɠɞɟɧɢɹ ɜɨɡɦɨɠɧɨ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɡɚɜɨɞɚ ɩɨ ɪɨɡɥɢɜɭ ɜɨɞɵ. ɗɬɨ ɩɨɡɜɨɥɢɬ 

ɧɚɫɟɥɟɧɢɸ ɩɢɬɶ ɫɜɨɸ ɩɢɬɶɟɜɭɸ ɜɨɞɭ, ɚ ɧɟ ɩɪɢɜɨɡɧɭɸ. Ʉɪɨɦɟ ɩɨɫɬɚɜɤɢ ɟɟ ɜ ɫɟɬɶ 

ɦɚɝɚɡɢɧɨɜ ɝ. Ȼɨɞɚɣɛɨ, ɜɨɞɨɣ ɦɨɠɧɨ ɫɧɚɛɠɚɬɶ ɢ ɜɟɫɶ ɪɚɣɨɧ, ɚ ɤɪɨɦɟ ɬɨɝɨ, ɞɪɭɝɢɟ 

ɧɚɫɟɥɟɧɧɵɟ ɩɭɧɤɬɵ ɂɪɤɭɬɫɤɨɣ ɨɛɥɚɫɬɢ, Ȼɭɪɹɬɢɢ ɢ əɤɭɬɢɢ. 

Ɍɚɦɚɪɚɤɫɤɨɟ ɦɟɫɬɨɪɨɠɞɟɧɢɟ ɪɚɫɩɨɥɨɠɟɧɨ ɜ 18-20 ɤɦ ɨɬ ɝ. Ȼɨɞɚɣɛɨ ɢ 

ɫɜɹɡɚɧɨ ɫ ɧɢɦ ɝɪɭɧɬɨɜɨɣ ɞɨɪɨɝɨɣ. ɂɡ ɧɢɯ 14-16 ɤɦ ɞɨɪɨɝɚ ɯɨɪɨɲɚɹ, ɝɪɚɜɢɣɧɚɹ, 

ɢ 4 ɤɦ ɥɟɫɧɚɹ. Ⱦɨ ɜɪɟɦɟɧɧɨɝɨ ɩɥɚɜɭɱɟɝɨ ɜɨɞɨɡɚɛɨɪɚ ɢ ɫɬɚɧɰɢɢ ɩɟɪɜɨɝɨ ɩɨɞɴɟɦɚ 

ɨɬ ɦɟɫɬɨɪɨɠɞɟɧɢɹ 12-13 ɤɦ. Ⱦɥɹ ɞɨɛɵɱɢ ɩɢɬɶɟɜɵɯ ɩɨɞɡɟɦɧɵɯ ɜɨɞ ɧɟɨɛɯɨɞɢɦɨ 

ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɜɨɞɨɡɚɛɨɪɚ ɢ ɩɪɨɤɥɚɞɤɚ ɜɨɞɨɜɨɞɚ. ɗɬɨ ɛɭɞɟɬ ɡɧɚɱɢɬɟɥɶɧɨ 

ɞɟɲɟɜɥɟ ɢ ɧɚɞɟɠɧɟɟ, ɱɟɦ ɫɨɨɪɭɠɟɧɢɟ ɢ ɷɤɫɩɥɭɚɬɚɰɢɹ ɤɨɜɲɨɜɨɝɨ ɜɨɞɨɡɚɛɨɪɚ. 

Ɍɚɦɚɪɚɤɫɤɨɟ ɦɟɫɬɨɪɨɠɞɟɧɢɟ ɛɵɥɨ ɩɨɫɬɚɜɥɟɧɨ ɧɚ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɛɚɥɚɧɫ 

ɜ ɤɨɧɰɟ 2010 ɝ. ɉɨ ɫɨɫɬɨɹɧɢɸ ɧɚ ɧɚɱɚɥɨ 2013 ɝ. ɜɨɩɪɨɫ ɨɛ ɨɫɜɨɟɧɢɢ 

ɜɵɹɜɥɟɧɧɵɯ ɡɚɩɚɫɨɜ ɢ ɪɟɫɭɪɫɨɜ ɩɢɬɶɟɜɵɯ ɩɨɞɡɟɦɧɵɯ ɜɨɞ ɞɥɹ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɝ. 
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Ȼɨɞɚɣɛɨ ɩɨɤɚ ɧɢɤɟɦ ɧɟ ɫɬɚɜɢɬɫɹ. ȼɨɞɨɫɧɚɛɠɟɧɢɟ ɧɚɫɟɥɟɧɢɹ, ɤɚɤ ɢ ɜ 

ɩɨɡɚɩɪɨɲɥɨɦ ɫɬɨɥɟɬɢɢ, ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨɜɟɪɯɧɨɫɬɧɵɦɢ ɜɨɞɚɦɢ, ɤɨɬɨɪɵɟ 

ɬɪɟɛɭɸɬ ɫɭɳɟɫɬɜɟɧɧɨɣ ɜɨɞɨɩɨɞɝɨɬɨɜɤɢ. 

ɇɟ ɨɞɧɨ ɞɟɫɹɬɢɥɟɬɢɟ ɫɬɨɢɬ ɜɨɩɪɨɫ ɨ ɜɨɞɨɫɧɚɛɠɟɧɢɢ ɧɚɫɟɥɟɧɢɹ ɝ. Ȼɨɞɚɣɛɨ 

ɩɢɬɶɟɜɨɣ ɜɨɞɨɣ ɯɨɪɨɲɟɝɨ ɤɚɱɟɫɬɜɚ. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɞɥɹ ɷɬɨɝɨ ɧɚɣɞɟɧ 

ɧɚɞɟɠɧɵɣ ɩɨɞɡɟɦɧɵɣ ɢɫɬɨɱɧɢɤ. ȼɨɞɚ ɦɨɠɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɞɥɹ ɩɢɬɶɟɜɵɯ 

ɰɟɥɟɣ ɛɟɡ ɤɚɤɨɣ-ɥɢɛɨ ɜɨɞɨɩɨɞɝɨɬɨɜɤɢ. ɇɚ ɫɬɚɞɢɢ ɨɤɨɧɱɚɧɢɹ ɩɨɢɫɤɨɜɵɯ ɪɚɛɨɬ 

ɫɩɟɰɢɚɥɢɫɬɚɦɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɪɨɪɚɛɚɬɵɜɚɥɫɹ ɜɨɩɪɨɫ ɬɟɯɧɢɤɨ-

ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɨɛɨɫɧɨɜɚɧɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɜɨɞɨɡɚɛɨɪɚ ɢ ɜɨɞɨɜɨɞɚ ɫ ɤɨɬɟɥɶɧɨɣ 

ɢ ɫɨɩɭɬɫɬɜɭɸɳɟɣ ɬɟɩɥɨɷɥɟɤɬɪɨɰɟɧɬɪɚɥɶɸ. ɂɯ ɫɨɨɪɭɠɟɧɢɟ ɜɩɨɥɧɟ ɨɩɪɚɜɞɚɧɨ, 

ɪɚɰɢɨɧɚɥɶɧɨ, ɡɧɚɱɢɬɟɥɶɧɨ ɞɟɲɟɜɥɟ ɢ ɧɚɞɟɠɧɟɟ, ɱɟɦ ɫɨɨɪɭɠɟɧɢɟ ɤɨɜɲɨɜɨɝɨ 

ɜɨɞɨɡɚɛɨɪɚ. ɉɨɷɬɨɦɭ ɟɫɬɶ ɧɚɞɟɠɞɚ, ɱɬɨ ɱɟɪɟɡ ɤɚɤɨɟ-ɬɨ ɜɪɟɦɹ ɧɚɱɧɟɬɫɹ ɨɫɜɨɟɧɢɟ 

Ɍɚɦɚɪɚɤɫɤɨɝɨ ɦɟɫɬɨɪɨɠɞɟɧɢɹ ɩɢɬɶɟɜɵɯ ɩɨɞɡɟɦɧɵɯ ɜɨɞ. 

 

1.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɫɱɟɬɧɵɯ ɪɚɫɯɨɞɨɜ ɜɨɞɵ 

 

ȼɨɞɨɩɨɬɪɟɛɢɬɟɥɹɦɢ ɝɨɪɨɞɚ Ȼɨɞɚɣɛɨ ɹɜɥɹɸɬɫɹ: 

- ɧɚɫɟɥɟɧɢɟ; 

- ɨɛɴɟɤɬɵ ɫɨɰɤɭɥɶɬɛɵɬɚ; 

- ɩɪɟɞɩɪɢɹɬɢɹ ɦɟɫɬɧɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ. 

ɇɚɫɟɥɟɧɢɟ ɝ.Ȼɨɞɚɣɛɨ ɫɨɫɬɚɜɥɹɟɬ ɧɚ ɪɚɫɱɟɬɧɵɣ ɩɟɪɢɨɞ 13,104 ɬɵɫɹɱ 

ɱɟɥɨɜɟɤ. 

Ɂɚɫɬɪɨɣɤɚ ɝ.Ȼɨɞɚɣɛɨ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɨɞɧɨ- ɢ ɞɜɭɯɷɬɚɠɧɵɦɢ ɡɞɚɧɢɹɦɢ. 

ɇɨɪɦɵ ɪɚɫɯɨɞɚ ɜɨɞɵ ɩɪɢɧɹɬɵ ɩɨ ɋɇɢɉ 2.04.02-84 ɢ ɫɨɫɬɚɜɥɹɸɬ ɞɥɹ 

ɛɥɚɝɨɭɫɬɪɨɟɧɧɨɣ ɡɚɫɬɪɨɣɤɢ – 300ɥ/ɫɭɬ ɧɚ 1 ɱɟɥɨɜɟɤɚ.  
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Ɋɚɫɱɟɬɧɵɣ (ɫɪɟɞɧɢɣ ɡɚ ɝɨɞ) ɫɭɬɨɱɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ ɧɚ ɯɨɡɹɣɫɬɜɟɧɧɨ-

ɩɢɬɶɟɜɵɟ ɧɭɠɞɵ ɜ ɧɚɫɟɥɟɧɧɨɦ ɩɭɧɤɬɟ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ Q˔˖˕˔˓ = ∑ሺ𝑞ˉ∙𝑁ˉሻଵ଴଴଴ ,                                                                                  (1.1) 

ɝɞɟ qɠ – ɧɨɪɦɚ ɜɨɞɨɩɨɬɪɟɛɥɟɧɢɹ, ɥ/ɫɭɬ ɧɚ 1 ɱɟɥ. [1];  

      N – ɪɚɫɱɟɬɧɨɟ ɱɢɫɥɨ ɠɢɬɟɥɟɣ ɜ ɧɚɫɟɥɟɧɧɨɦ ɩɭɧɤɬɟ, ɱɟɥ. N = 13104 Q˔˓.˔˖˕ =  ଵଷଵ଴ସ∙ଷ଴଴ଵ଴଴଴ = ͵ͻ͵ͳ,ʹ ˏଷ/˔˖˕ = ͳ͸͵,ͺ ˏଷ/˚; 

Ɋɚɫɱɟɬɧɵɟ ɪɚɫɯɨɞɵ ɜɨɞɵ ɧɚ ɯɨɡɹɣɫɬɜɟɧɧɨ-ɩɢɬɶɟɜɵɟ ɧɭɠɞɵ ɜ ɫɭɬɤɢ 

ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɢ ɦɢɧɢɦɚɥɶɧɨɝɨ ɜɨɞɨɩɨɬɪɟɛɥɟɧɢɹ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɚɦ Q˔˖˕ ˏ˃˘ = k˔˖˕ ୫ୟ୶ ∙ Q˔˓.˔˖˕       (1.2) Q˔˖˕ ˏˋː = k˔˖˕ ୫୧୬ ∙ Q˔˓.˔˖˕       (1.3) 

ɝɞɟ kɫɭɬ max ɢ kɫɭɬ min  ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɦɚɤɫɢɦɚɥɶɧɵɣ ɢ ɦɢɧɢɦɚɥɶɧɵɣ 

ɤɨɷɮɮɢɰɢɟɧɬɵ ɫɭɬɨɱɧɨɣ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɜɨɞɨɩɨɬɪɟɛɥɟɧɢɹ, ɭɱɢɬɵɜɚɸɳɢɟ 

ɭɤɥɚɞ ɠɢɡɧɢ ɧɚɫɟɥɟɧɢɹ, ɪɟɠɢɦ ɪɚɛɨɬɵ ɩɪɨɦɵɲɥɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ, ɫɬɟɩɟɧɶ 

ɛɥɚɝɨɭɫɬɪɨɣɫɬɜɚ ɡɞɚɧɢɣ ɢ ɢɡɦɟɧɟɧɢɟ ɜɨɞɨɩɨɬɪɟɛɥɟɧɢɹ ɩɨ ɫɟɡɨɧɚɦ ɝɨɞɚ ɢ ɞɧɹɦ 

(ɩɪɢɧɢɦɚɸɬɫɹ kɫɭɬ.max =1,1-1,3; kɫɭɬ.max = 0,7-0,9). Q˔˖˕ ˏ˃˘ = ͳ,͵ ∙ ͵ͻ͵ͳ,ʹ = ͷͳͳͲ,͸ ɦ3/ɫɭɬ; Q˔˖˕ ˏˋː = Ͳ,ͻ ∙ ͵ͻ͵ͳ,ʹ = ͵ͷ͵ͺ,ͳ ɦ3/ɫɭɬ 

ȿɫɥɢ ɜ ɧɚɫɟɥɟɧɧɨɦ ɩɭɧɤɬɟ ɢɦɟɸɬɫɹ ɡɨɧɵ ɫ ɪɚɡɥɢɱɧɵɦ ɫɚɧɢɬɚɪɧɨ-

ɬɟɯɧɢɱɟɫɤɢɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ ɡɞɚɧɢɣ, ɬɨ ɫɪɟɞɧɟɫɭɬɨɱɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ ɧɚ 

ɯɨɡɹɣɫɬɜɟɧɧɨ-ɩɢɬɶɟɜɵɟ ɧɭɠɞɵ ɧɚɫɟɥɟɧɢɹ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɫɭɬɨɱɧɨɦɭ ɪɚɫɯɨɞɭ 

ɜɨɞɵ ɞɥɹ ɤɚɠɞɨɣ ɡɨɧɵ, ɚ ɡɚɬɟɦ ɧɚɯɨɞɢɦ ɢɯ ɫɭɦɦɭ. 

Ⱦɥɹ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ ɱɚɫɨɜɵɟ ɪɚɫɯɨɞɵ ɜɨɞɵ ɨɩɪɟɞɟɥɹɸɬ ɫ ɭɱɟɬɨɦ 

ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɱɚɫɨɜɨɣ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɜɨɞɨɩɨɬɪɟɛɥɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɨɝɨ 

kɱ.max ɢ ɦɢɧɢɦɚɥɶɧɨɝɨ kɱ.max, ɤɨɬɨɪɵɟ ɜɵɱɢɫɥɹɟɦ ɩɨ ɮɨɪɦɭɥɚɦ 
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k˚.୫ୟ୶ = Ƚ୫ୟ୶ ∙ Ⱦ୫ୟ୶        (1.4) k˚.୫୧୬ = Ƚ୫୧୬ ∙ Ⱦ୫୧୬        (1.5) 

ɝɞɟ α  ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɫɬɟɩɟɧɶ ɛɥɚɝɨɭɫɬɪɨɣɫɬɜɚ ɡɞɚɧɢɣ, ɪɟɠɢɦ 

ɪɚɛɨɬɵ ɩɪɟɞɩɪɢɹɬɢɣ ɢ ɞɪɭɝɢɟ ɦɟɫɬɧɵɟ ɭɫɥɨɜɢɹ (αmax = 1,2-1,4; αmin = 0,4-0,6)  

        β  ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦɚɟɦɵɣ ɩɨ [1], ɭɱɢɬɵɜɚɸɳɢɣ ɤɨɥɢɱɟɫɬɜɨ ɠɢɬɟɥɟɣ 

ɜ ɧɚɫɟɥɟɧɧɨɦ ɩɭɧɤɬɟ (βmax = 1,3; βmin = 0,7) k˚.୫ୟ୶ = ͳ,Ͷ ∙ ͳ,͵ = ͳ,ͺʹ; k˚.୫୧୬ = Ͳ,͸ ∙ Ͳ,Ͷ = Ͳ,ʹͶ; 

Ɇɚɤɫɢɦɚɥɶɧɵɟ ɢ ɦɢɧɢɦɚɥɶɧɵɟ ɱɚɫɨɜɵɟ ɪɚɫɯɨɞɵ ɜɨɞɵ ɧɚɫɟɥɟɧɢɟɦ ɢɡ 

ɜɨɞɨɩɪɨɜɨɞɧɨɣ ɫɟɬɢ, ɦ3/ɱ, ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɚɦ q˚.୫ୟ୶ = ୩˚.ౣ౗x∙୕˔˖˕ ౣ౗xଶସ ;        (1.6) 

q˚.୫୧୬ = ୩˚.ౣi౤∙୕˔˖˕ ౣi౤ଶସ .        (1.7) 

q˚.୫ୟ୶ = ଵ,଼ଶ∙ହଵଵ଴,଺ଶସ = ͵ͺ͹,ͷ ˏଷ/˚; 

q˚.୫୧୬ = ଴,ଶସ∙ଷହଷ଼,ଵଶସ = ͵ͷ,͵ͺ  ˏଷ/˚. 

Ɋɚɫɯɨɞɵ ɜɨɞɵ ɧɚ ɧɭɠɞɵ ɦɟɫɬɧɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɩɪɢɧɢɦɚɟɦ ɤɚɤ 20% 

ɨɬ ɫɭɬɨɱɧɨɝɨ ɪɚɫɯɨɞɚ ɧɚ ɯɨɡɹɣɫɬɜɟɧɧɨ-ɩɢɬɶɟɜɵɟ ɧɭɠɞɵ: Qʛʞ = Ͳ,ʹ ∙ Q˔˖˕ , (1.10) Qʛʞ = Ͳ,ʹ ∙ ͵ͻ͵ͳ,ʹ = ͹ͺ͸,ʹͶ ˏଷ/˔˖˕ = ͵ʹ,͹ͺ ˏଷ/˚.  
ɇɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ ɩɪɢɧɢɦɚɟɦ 10% ɨɬ ɫɭɬɨɱɧɨɝɨ ɪɚɫɯɨɞɚ ɧɚ 

ɯɨɡɹɣɫɬɜɟɧɧɨ-ɩɢɬɶɟɜɵɟ ɧɭɠɞɵ: Qʠʜ = Ͳ,ͳ ∙ Q˔˖˕,         (1.8) Qʠʜ = Ͳ,ͳ ∙ ͵ͻ͵ͳ,ʹ = ͵ͻ͵,ͳʹ ˏଷ/˔˖˕.  
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Ɍɚɤ ɠɟ ɩɨ [1] ɩɪɢɧɢɦɚɟɦ ɨɞɢɧ ɩɨɠɚɪ, ɧɚ ɧɚɪɭɠɧɨɟ ɬɭɲɟɧɢɟ ɤɨɬɨɪɨɝɨ 

ɩɨɬɪɟɛɭɟɬɫɹ 5 ɥ/ɫ. ɇɚ ɩɟɪɢɨɞ ɩɨɩɨɥɧɟɧɢɹ ɩɨɠɚɪɧɨɝɨ ɡɚɩɚɫɚ ɜɨɞɵ ɞɨɩɭɫɤɚɟɬɫɹ 

ɫɧɢɠɟɧɢɟ ɩɨɞɚɱɢ ɜɨɞɵ ɧɚ ɯɨɡɹɣɫɬɜɟɧɧɨ-ɩɢɬɶɟɜɵɟ ɧɭɠɞɵ ɞɨ 70% ɪɚɫɱɟɬɧɨɝɨ 

ɪɚɫɯɨɞɚ, ɚ ɩɨɞɚɱɚ ɜɨɞɵ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɧɭɠɞɵ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ 

ɚɜɚɪɢɣɧɨɦɭ ɝɪɚɮɢɤɭ. 

ȼɪɟɦɹ ɩɨɩɨɥɧɟɧɢɹ ɩɨɠɚɪɧɵɯ ɡɚɩɚɫɨɜ – 24 ɱɚɫɚ, ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ 

ɬɭɲɟɧɢɹ ɩɨɠɚɪɚ – 3 ɱɚɫɚ. Ɍɭɲɟɧɢɟ ɩɨɠɚɪɚ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɢɡ ɩɨɠɚɪɧɵɯ 

ɝɢɞɪɚɧɬɨɜ ɢ ɩɨɠɚɪɧɵɯ ɤɪɚɧɨɜ.  Q˒ˑˉ = ͵,͸ ∙  𝑞˒ˑˉ  ∙  n˒ˑˉ ,       (1.9) 

ɝɞɟ qɩɨɠ = 10 ɥ/ɫɭɬ – ɪɚɫɯɨɞ ɜɨɞɵ ɧɚ ɧɚɪɭɠɧɨɟ ɩɨɠɚɪɨɬɭɲɟɧɢɟ ɜ ɧɚɫɟɥɟɧɧɨɦ 

ɩɭɧɤɬɟ ɧɚ ɨɞɢɧ ɩɨɠɚɪ; 

        nɩɨɠ = 1 – ɪɚɫɱɟɬɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɨɞɧɨɜɪɟɦɟɧɧɵɯ ɩɨɠɚɪɨɜ. Q˒ˑˉ = ͵,͸ ∙  ͷ ∙  ͳ = ͳͺ ˏଷ/˔ = ͳͷͷͷ,ʹ  ˏଷ/˔˖˕. 

ɇɚ ɮɨɪɫɢɪɨɜɚɧɧɵɣ ɪɟɠɢɦ ɩɪɢɧɢɦɚɟɦ 10% ɨɬ ɫɭɬɨɱɧɨɝɨ ɪɚɫɯɨɞɚ ɧɚ 

ɯɨɡɹɣɫɬɜɟɧɧɨ-ɩɢɬɶɟɜɵɟ ɧɭɠɞɵ: Qʠʜ = Ͳ,ͳ ∙ Q˔˖˕,         (1.10) Qʠʜ = Ͳ,ͳ ∙ ͵ͻ͵ͳ,ʹ = ͵ͻ͵,ͳʹ ˏଷ/˔˖˕.  Qˑ˄˜ = Q˔˖˕ + Q˗ˑ˓˔ + Qʞʞ + Qʠʜ + Q˒ˑˉ(1.13) Qˑ˄˜ = ͵ͻ͵ͳ,ʹ + ͹ͺ͸,ʹͶ + ͳͷͷͷ,ʹ + ͵ͻ͵,ͳʹ + ͵ͻ͵,ͳʹ = ͹Ͳͷͺ,ͻ ɦ3/ɫɭɬ
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Ƚɥɚɜɚ 2 Ɋɚɫɱɟɬ ɜɨɞɨɡɚɛɨɪɧɵɯ ɫɨɨɪɭɠɟɧɢɣ 

 

2.1 Ɍɢɩ ɜɨɞɨɡɚɛɨɪɧɨɝɨ ɫɨɨɪɭɠɟɧɢɹ ɩɨɞɡɟɦɧɵɯ ɜɨɞ  
 

ɉɨɞɡɟɦɧɵɟ ɜɨɞɵ ɞɨɛɵɜɚɸɬ ɫɩɟɰɢɚɥɶɧɵɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ – ɜɨɞɨɡɚɛɨɪɚɦɢ 

ɪɚɡɥɢɱɧɵɯ ɬɢɩɨɜ ɫ ɭɱɟɬɨɦ ɭɫɥɨɜɢɣ ɡɚɥɟɝɚɧɢɹ ɩɨɞɡɟɦɧɵɯ ɜɨɞ, ɢɯ ɮɨɪɦɢɪɨɜɚɧɢɹ 

ɢ ɨɛɟɫɩɟɱɟɧɢɹ ɩɨɬɪɟɛɧɨɝɨ ɪɚɫɯɨɞɚ ɜ ɬɟɱɟɧɢɟ ɪɚɫɱɟɬɧɨɝɨ ɫɪɨɤɚ, ɚ ɜ ɪɹɞɟ ɫɥɭɱɚɟɜ 

ɢ ɜ ɩɟɪɫɩɟɤɬɢɜɟ. 

ɏɨɡɹɣɫɬɜɟɧɧɨ-ɩɢɬɶɟɜɨɟ ɜɨɞɨɫɧɚɛɠɟɧɢɟ ɢɦɟɟɬ ɩɪɢɨɪɢɬɟɬ ɩɟɪɟɞ ɞɪɭɝɢɦɢ 

ɩɨɬɪɟɛɢɬɟɥɹɦɢ ɩɨɞɡɟɦɧɵɯ ɜɨɞ. ɗɬɨ ɨɛɭɫɥɨɜɥɟɧɨ ɜɵɫɨɤɢɦ ɤɚɱɟɫɬɜɨɦ ɩɪɟɫɧɵɯ 

ɩɨɞɡɟɦɧɵɯ ɜɨɞ ɢ ɢɯ ɥɭɱɲɟɣ ɡɚɳɢɳɟɧɧɨɫɬɶɸ ɨɬ ɡɚɝɪɹɡɧɟɧɢɹ. 

ɍɫɬɪɨɣɫɬɜɚ ɜɨɞɨɡɚɛɨɪɧɵɯ ɭɡɥɨɜ ɢ ɫɨɫɬɚɜ ɢɯ ɫɨɨɪɭɠɟɧɢɣ ɨɩɪɟɞɟɥɹɸɬɫɹ 

ɭɫɥɨɜɢɹɦɢ ɡɚɥɟɝɚɧɢɹ, ɦɨɳɧɨɫɬɶɸ, ɜɨɞɨɨɛɢɥɶɧɨɫɬɶɸ, ɝɥɭɛɢɧɨɣ ɢ 

ɝɟɨɥɨɝɢɱɟɫɤɢɦ ɫɬɪɨɟɧɢɟɦ ɜɨɞɨɧɨɫɧɵɯ ɝɨɪɢɡɨɧɬɨɜ, ɝɢɞɪɚɜɥɢɱɟɫɤɢɦɢ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ ɩɨɞɡɟɦɧɨɝɨ ɩɨɬɨɤɚ (ɧɚɩɨɪɨɦ, ɫɤɨɪɨɫɬɶɸ ɢ ɧɚɩɪɚɜɥɟɧɢɟɦ 

ɞɜɢɠɟɧɢɹ, ɫɜɹɡɶɸ ɫ ɞɪɭɝɢɦɢ ɜɨɞɨɧɨɫɧɵɦɢ ɦɚɫɫɢɜɚɦɢ, ɩɥɚɫɬɚɦɢ ɢ 

ɩɨɜɟɪɯɧɨɫɬɧɵɦɢ ɜɨɞɚɦɢ), ɫɚɧɢɬɚɪɧɵɦ ɫɨɫɬɨɹɧɢɟɦ ɬɟɪɪɢɬɨɪɢɢ, ɧɚɦɟɱɟɧɧɨɣ 

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ ɢ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɦɢ ɩɨɤɚɡɚɬɟɥɹɦɢ. 

ɉɨɧɢɠɟɧɢɟ ɭɪɨɜɧɹ ɜɨɞɵ S ɪɚɫɫɱɢɬɵɜɚɟɦ ɩɨ ɮɨɪɦɭɥɟ S = Ͳ,ʹ ∙ m,          (2.1) 

ɝɞɟ m – ɦɨɳɧɨɫɬɶ ɜɨɞɨɧɨɫɧɨɝɨ ɩɥɚɫɬɚ, m = 35 ɦ, 

     0,2 – ɛɟɡɪɚɡɦɟɪɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦɚɟɦɵɣ ɢɡ ɨɩɵɬɧɵɯ ɞɚɧɧɵɯ. S = Ͳ,ʹ ∙ ͵ͷ = ͹ ˏ.  
Ɋɚɞɢɭɫ ɜɥɢɹɧɢɹ ɫɤɜɚɠɢɧɵ ɩɪɢɧɢɦɚɟɦ, ɫɨɝɥɚɫɧɨ [2], ɞɥɹ ɫɭɝɥɢɧɤɨɜ 

R = 150 ɦ. 

ɉɨ ɮɨɪɦɭɥɟ Ⱦɸɩɸɢ ɨɩɪɟɞɟɥɹɟɦ ɩɪɢɬɨɤ ɜɨɞɵ ɤ ɫɤɜɚɠɢɧɟ (ɞɟɛɢɬ) 
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Q˔ˍ˅ = ଶ,଻ଷ∙୩˗∙୫∙ୗ୪୥R౨ ,         (2.2) 

ɝɞɟ kɮ – ɤɨɷɮɮɢɰɢɟɧɬ ɮɢɥɶɬɪɚɰɢɢ ɜɨɞɨɧɨɫɧɨɝɨ ɩɥɚɫɬɚ, kɮ = 12 ɦ/ɫ ɞɥɹ 

ɫɭɝɥɢɧɤɨɜ; 

       m – ɦɨɳɧɨɫɬɶ ɩɥɚɫɬɚ, ɦ; 

       S – ɩɨɧɢɠɟɧɢɟ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɫɤɜɚɠɢɧɟ ɩɪɢ ɨɬɤɚɱɤɟ, ɦ; 

       R – ɪɚɞɢɭɫ ɜɥɢɹɧɢɹ ɞɟɩɪɟɫɫɢɨɧɧɨɣ ɜɨɪɨɧɤɢ, ɦ; 

       r – ɪɚɞɢɭɫ ɫɤɜɚɠɢɧɵ, ɦ. ɉɪɢɧɢɦɚɟɦ r = Dɧ/2 +0,5 = 0,1/2 +0,5 = 0,55 ɦ. Q˔ˍ˅ = ଶ,଻ଷ∙ଵଶ∙ଷହ∙଻୪୥భ5బబ,55 = ͵ʹͻͷ,ʹ ˏଷ/˔˖˕ = ͳ͵͹,͵ ˏଷ/˚. 

ɉɨɞɫɱɢɬɚɟɦ ɤɨɥɢɱɟɫɬɜɨ ɫɤɜɚɠɢɧ ɩɨ ɮɨɪɦɭɥɟ n = ୕ˑ˄˜୕˔ˍ˅ ,          (2.3) 

ɝɞɟ Qɨɛɳ – ɨɛɳɢɣ ɪɚɫɯɨɞ, ɦ3/ɫɭɬ. n = ଻଴ହ଼,ଽଷଶଽହ,ଶ = ʹ,ͳͶ ≈ ͵ ˔ˍ˅˃ˉˋːы. 

ɉɨ ɩ. 5.13 [1] ɦɵ ɨɩɪɟɞɟɥɹɟɦ ɤɨɥɢɱɟɫɬɜɨ ɪɟɡɟɪɜɧɵɯ ɫɤɜɚɠɢɧ: 10 % ɨɬ 

ɨɛɳɟɝɨ ɪɚɫɯɨɞɚ. ɉɨɥɭɱɚɟɦ:  n˓ˈˊ = ଴,ଵ∙୕ˑ˄˜୕˔ˍ˅           (2.4) 

n˓ˈˊ = ଴,ଵ∙଻଴ହ଼,ଽଷଶଽହ,ଶ = Ͳ,ʹʹ ≈ ͳ ˔ˍ˅˃ˉˋː˖. 

Ⱦɢɚɦɟɬɪ ɮɢɥɶɬɪɚ, ɦ, ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ D˗ = ୕ౣ౗xπ∙୪˗∙୚˗,         (2.5) 

ɝɞɟ Qɦɚɯ – ɩɨɞɚɱɚ ɧɚɫɨɫɚ, ɦ3/ɫɭɬ;  
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lɮ - ɞɥɢɧɚ ɪɚɛɨɱɟɣ ɜɨɞɨɩɪɢɟɦɧɨɣ ɱɚɫɬɢ ɮɢɥɶɬɪɚ, ɦ, ɩɪɢɧɢɦɚɟɬɫɹ ɜ 

ɩɥɚɫɬɚɯ ɫ ɦɨɳɧɨɫɬɶɸ ɦɟɧɟɟ 10 ɦ – ɧɚ 1 – 2 ɦ ɦɟɧɶɲɟ ɦɨɳɧɨɫɬɢ ɩɥɚɫɬɚ, ɜ 

ɩɥɚɫɬɚɯ ɫ ɦɨɳɧɨɫɬɶɸ ɛɨɥɟɟ 10 ɦ - ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ l˗ = ሺͲ,ͷ − Ͳ,ͺሻ ∙ m.        (2.6) l˗ = Ͳ,ͷ ∙ ͵ͷ = ͳ͹,ͷ ˏ. 

Vɮ - ɫɤɨɪɨɫɬɶ ɮɢɥɶɬɪɚɰɢɢ, ɦ3/ɫɭɬ. Ⱦɥɹ ɞɵɪɱɚɬɵɯ, ɳɟɥɟɜɵɯ, ɩɪɨɜɨɥɨɱɧɵɯ 

ɢ ɫɟɬɱɚɬɵɯ ɮɢɥɶɬɪɨɜ Vф ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ V˗ = ͸ͷ√k˗య          (2.7) V˗ = ͸ͷ√ͳʹయ = ͳͶͺ,ͺ ˏଷ/˔˖˕. D˗ = ଶ଴଻,଴ଷ,ଵସ∙ଵ଻,ହ∙ଵସ଼,଼ = Ͳ,Ͳʹͷ ˏ = ʹͷͲ ˏˏ. 

Ⱦɢɚɦɟɬɪ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɣ ɤɨɥɨɧɧɵ, ɦɦ, ɨɛɫɚɞɧɵɯ ɬɪɭɛ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ  Dэ = D˗ + ͷͲ         (2.8) Dэ = ʹͷͲ + ͷͲ = ͵ͲͲ ˏˏ. 

ɉɪɢɧɢɦɚɟɦ ɞɢɚɦɟɬɪ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɣ ɤɨɥɨɧɧɵ 305 ɦɦ. 

ȼɧɭɬɪɟɧɧɢɣ ɞɢɚɦɟɬɪ ɧɚɩɪɚɜɥɹɸɳɟɣ ɬɪɭɛɵ, ɦɦ, ɪɚɜɟɧ Dː = Dэ + ͳͲͲ         (2.9) 

 Dː = ͵Ͳͷ + ͳͲͲ = ͶͲͷ ˏˏ 

ɉɪɢɧɢɦɚɟɦ ɞɢɚɦɟɬɪ ɧɚɩɪɚɜɥɹɸɳɟɣ ɬɪɭɛɵ 409 ɦɦ. 

Ⱦɢɚɦɟɬɪ ɡɚɛɨɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ Dˊ = ୈଷ̠           (2.10) 

Dˊ = ଶହ଴ଷ = ͺ͵,͵͵ ˏˏ. 
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ɉɪɢɧɢɦɚɟɦ ɞɢɚɦɟɬɪ ɡɚɛɨɹ 100 ɦɦ. 

 

2.2 Ɉɛɨɫɧɨɜɚɧɢɟ ɜɵɛɨɪɚ ɬɢɩɚ ɜɨɞɨɡɚɛɨɪɚ ɩɨɞɡɟɦɧɨɝɨ ɢɫɬɨɱɧɢɤɚ 

 

ɇɚ ɨɫɧɨɜɚɧɢɢ ɬɟɯɧɢɱɟɫɤɨɝɨ ɡɚɞɚɧɢɹ ɢ ɝɢɞɪɨɝɟɨɥɨɝɢɱɟɫɤɢɯ ɞɚɧɧɵɯ 

ɜɵɛɪɚɧ ɩɨɞɡɟɦɧɵɣ ɜɨɞɨɢɫɬɨɱɧɢɤ – ɚɪɬɟɡɢɚɧɫɤɢɟ ɜɨɞɵ, ɬɢɩ ɜɨɞɨɡɚɛɨɪɧɨɝɨ 

ɫɨɨɪɭɠɟɧɢɹ – ɫɤɜɚɠɢɧɚ.  

 

2.3 ɉɨɞɛɨɪ ɮɢɥɶɬɪɚ 

 

ȼɵɛɢɪɚɟɦ ɬɢɩ: ɮɢɥɶɬɪ-ɤɚɪɤɚɫ ɝɪɚɜɢɬɚɰɢɨɧɧɨ-ɳɟɥɟɜɨɝɨ ɬɢɩɚ. 

Ɇɚɬɟɪɢɚɥ ɢɡɝɨɬɨɜɥɟɧɢɹ: ɤɨɥɶɰɟɜɵɟ ɷɥɟɦɟɧɬɵ ɢɡ ɩɥɚɫɬɦɚɫɫ 

(ɫɬɟɤɥɨɩɥɚɫɬɢɤɚ, ɜɨɥɨɤɧɢɬɚ, ɞɪɟɜɟɫɧɨɣ ɩɪɟɫɫ-ɤɪɨɲɤɢ ɫ ɚɦɢɧɨɩɥɚɫɬɨɦ, 

ɞɟɤɨɪɪɨɡɢɬɚ, ɩɨɥɢɷɬɢɥɟɧɚ), ɫɬɟɪɠɧɢ, ɫɬɹɠɧɵɟ ɛɨɥɬɵ ɞɢɚɦɟɬɪɨɦ 10…18 ɦɦ ɢɡ 

ɩɪɨɫɬɨɣ ɫɬɚɥɢ. 

Ɉɫɨɛɟɧɧɨɫɬɢ ɤɨɧɫɬɪɭɤɰɢɢ: ɫɤɜɚɠɧɨɫɬɶ ɤɚɪɤɚɫɨɜ ɮɢɥɶɬɪɚ ɩɨ ɧɚɪɭɠɧɨɦɭ 

ɞɢɚɦɟɬɪɭ 50-70%, ɩɨ ɜɧɭɬɪɟɧɧɟɦɭ ɞɢɚɦɟɬɪɭ – 15-25%. Ɋɚɡɦɟɪ ɨɬɜɟɪɫɬɢɣ 

ɪɟɝɭɥɢɪɭɟɬɫɹ ɫɩɟɰɢɚɥɶɧɵɦɢ ɜɤɥɚɞɵɲɚɦɢ, ɭɫɬɚɧɨɜɥɟɧɧɵɦɢ ɦɟɠɞɭ ɤɨɥɶɰɟɜɵɦɢ 

ɷɥɟɦɟɧɬɚɦɢ. 

 

2.4 Ɋɚɫɱɟɬ ɞɟɩɪɟɫɫɢɨɧɧɨɝɨ ɜɥɢɹɧɢɹ 

 

Ⱦɥɹ ɡɚɛɨɪɚ ɢɡ ɩɨɞɡɟɦɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɛɨɥɶɲɨɝɨ ɨɛɴɟɦɚ ɜɨɞɵ ɩɪɢɦɟɧɹɸɬ 

ɝɪɭɩɩɨɜɵɟ ɜɨɞɨɡɚɛɨɪɵ ɢɡ ɧɟɫɤɨɥɶɤɢɯ ɫɤɜɚɠɢɧ. Ʉɨɝɞɚ ɫɤɜɚɠɢɧɵ ɬɚɤɢɯ 

ɜɨɞɨɡɚɛɨɪɨɜ ɡɚɛɢɪɚɸɬ ɜɨɞɭ ɨɞɧɨɜɪɟɦɟɧɧɨ ɢɡ ɨɞɧɨɝɨ ɢ ɬɨɝɨ ɠɟ ɜɨɞɨɧɨɫɧɨɝɨ 

ɩɥɚɫɬɚ ɢ ɪɚɫɩɨɥɨɠɟɧɵ ɞɪɭɝ ɨɬ ɞɪɭɝɚ ɧɚ ɪɚɫɫɬɨɹɧɢɢ, ɦɟɧɶɲɟɦ ɫɭɦɦɵ ɢɯ 

ɪɚɞɢɭɫɨɜ ɜɥɢɹɧɢɹ, ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɤɚɠɞɨɣ ɢɡ ɧɢɯ ɫɧɢɠɚɟɬɫɹ. ȿɫɥɢ 
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ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɧɢɦɢ ɩɪɟɜɵɲɚɟɬ ɫɭɦɦɭ ɢɯ ɪɚɞɢɭɫɨɜ ɜɥɢɹɧɢɹ, ɨɧɢ 

ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɤɚɤ ɧɟɡɚɜɢɫɢɦɵɟ ɨɞɢɧɨɱɧɵɟ ɫɤɜɚɠɢɧɵ. 

ȼɟɥɢɱɢɧɚ ɢɡɦɟɧɟɧɢɹ ɪɚɫɯɨɞɨɜ ɢɥɢ ɞɢɧɚɦɢɱɟɫɤɢɯ ɭɪɨɜɧɟɣ ɩɪɢ ɜɡɚɢɦɧɨɦ 

ɜɥɢɹɧɢɢ ɪɚɛɨɬɚɸɳɢɯ ɫɤɜɚɠɢɧ ɡɚɜɢɫɢɬ ɨɬ ɦɧɨɝɢɯ ɩɪɢɱɢɧ, ɜ ɬɨɦ ɱɢɫɥɟ ɨɬ 

ɤɨɥɢɱɟɫɬɜɚ ɡɚɛɢɪɚɟɦɨɣ ɜɨɞɵ, ɪɚɫɫɬɨɹɧɢɹ ɦɟɠɞɭ ɫɤɜɚɠɢɧɚɦɢ, ɦɨɳɧɨɫɬɢ, 

ɜɨɞɨɨɛɢɥɶɧɨɫɬɢ ɢ ɭɫɥɨɜɢɣ ɩɢɬɚɧɢɹ ɜɨɞɨɧɨɫɧɨɝɨ ɩɥɚɫɬɚ, ɜɡɚɢɦɧɨɝɨ 

ɪɚɫɩɨɥɨɠɟɧɢɹ ɫɤɜɚɠɢɧ ɢ ɦɟɫɬɧɨɫɬɢ ɢ ɬ. ɩ. 

ɉɪɢ ɩɨɧɢɠɟɧɢɢ ɜ ɩɟɪɜɨɣ ɫɤɜɚɠɢɧɟ ɭɪɨɜɧɹ ɜɨɞɵ, ɜɨ ɜɬɨɪɨɣ ɫɤɜɚɠɢɧɟ 

ɩɪɨɢɫɯɨɞɢɬ ɫɪɟɡɤɚ ɭɪɨɜɧɹ. Ⱥɧɚɥɨɝɢɱɧɨ, ɩɪɢ ɩɨɧɢɠɟɧɢɢ ɭɪɨɜɧɹ ɜɨɞɵ ɜɨ ɜɬɨɪɨɣ 

ɫɤɜɚɠɢɧɟ. Ɋɚɫɯɨɞ ɜɨɞɵ ɜ ɫɤɜɚɠɢɧɟ ɩɪɢ ɩɨɧɢɠɟɧɢɢ ɭɪɨɜɧɹ ɜɨɞɵ ɧɚ S 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ  Qଵ′ = Qୡ ቀͳ − tଵ,ଶ Sଵ⁄ ቁ;        (2.11) 

Qଶ′ = Qୡ ቀͳ − tଶ,ଷ Sଶ⁄ ቁ;        (2.12) 

Qଷ′ = Qୡ ቀͳ − tଷ,ସ Sଷ⁄ ቁ;        (2.13) 

Qସ′ = Qୡ ቀͳ − tସ,ଵ Sସ⁄ ቁ.        (2.14) 

ɝɞɟ ti,j ɫɪɟɡɤɚ ɜ i-ɨɣ ɫɤɜɚɠɢɧɟ ɨɬ ɜɨɡɞɟɣɫɬɜɢɹ j-ɨɣ ɫɤɜɚɠɢɧɵ, ɦ. t୧,୨ = S୨ − S୧,          (2.15) 

ɝɞɟ S – ɩɨɧɢɠɟɧɢɟ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɫɤɜɚɠɢɧɟ. Sଵ = S;          (2.16) Sଶ = ͳ,ͳ ∙ Sଵ;         (2.17) Sଷ = ͳ,ͳͷ ∙ Sଵ;         (2.18) Sସ = ͳ,͵ͷ ∙ Sଵ;         (2.19) Sଶ = ͳ,ͳ ∙ ͹ = ͹,͹ ˏ; 
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Sଷ = ͳ,ͳͷ ∙ ͹ = ͺ,Ͳͷ ˏ; tଵ,ଶ = ͹,͹ − ͹,Ͳ = Ͳ,͹ ˏ; tଶ,ଷ = ͺ,Ͳͷ − ͹,͹ = Ͳ,͵ͷ ˏ; tଷ,ସ = ͻ,Ͷͷ − ͺ,Ͳͷ = ͳ,Ͷ ˏ; Qଵ′ = ͳ͵͹,͵ ∙ ቀͳ − ଴,଻଻,଴ቁ = ͳʹ͵,͸  ˏଷ/˚ ; 
Qଶ′ = ͳ͵͹,͵ ∙ ቀͳ − ଴,ଷହ଻,଻ ቁ = ͳ͵ͳ,Ͳ͸  ˏଷ/˚; 

Qଷ′ = ͳ͵͹,͵ ∙ ቀͳ − ଵ,ସ଼,଴ହቁ = ͳͳ͵,Ͷ  ˏଷ/˚; 

 

Ɋɢɫɭɧɨɤ 2.1  ȼɡɚɢɦɧɨɟ ɜɥɢɹɧɢɟ ɫɤɜɚɠɢɧ 

 

2.5 ɍɫɬɪɨɣɫɬɜɨ ɭɫɬɶɹ ɩɨɞɡɟɦɧɨɝɨ ɢɫɬɨɱɧɢɤɚ 

 

Ɍɚɤ ɤɚɤ ɫɤɜɚɠɢɧɚ ɛɭɞɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɤɪɭɝɥɨɝɨɞɢɱɧɨ, ɜ ɰɟɥɹɯ 

ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɩɪɨɦɟɪɡɚɧɢɹ ɭɫɬɶɹ ɫɤɜɚɠɢɧɵ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɦ ɤɟɫɫɨɧɧɨɟ 

ɨɛɨɪɭɞɨɜɚɧɢɟ (ɭɬɟɩɥɢɬɟɥɶɧɵɣ ɤɨɠɭɯ). Ʉɟɫɫɨɧ ɭɫɬɪɚɢɜɚɟɦ ɨɬ ɜɵɫɬɭɩɚɸɳɟɣ 

ɱɚɫɬɢ ɭɫɬɶɹ ɢ ɞɨ ɝɥɭɛɢɧɵ ɩɪɨɦɟɪɡɚɧɢɹ ɝɪɭɧɬɚ. Ⱦɟɥɚɟɦ ɝɥɢɧɹɧɵɣ ɡɚɦɨɤ ɞɥɹ 

ɡɚɳɢɬɵ ɨɬ ɥɢɜɧɟɜɵɯ ɜɨɞ ɫ ɪɚɞɢɭɫɨɦ 1,5 ɦ, ɩɨɞ ɭɤɥɨɧɨɦ 0,1 ɩɪɨɜɨɞɢɦ ɩɪɹɦɭɸ 
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ɞɨ ɤɟɫɫɨɧɚ. ɀɟɥɟɡɨɛɟɬɨɧɧɨɟ ɭɤɪɟɩɥɟɧɢɟ – ɨɬɦɨɫɬɤɭ, ɞɟɥɚɟɦ ɩɨɜɟɪɯ ɝɥɢɧɹɧɨɝɨ 

ɡɚɦɤɚ ɞɥɹ ɡɚɳɢɬɵ ɨɬ ɦɢɤɪɨɛɧɨɝɨ ɩɪɨɧɢɤɧɨɜɟɧɢɹ ɫ ɪɚɞɢɭɫɨɦ 3,5 ɦ.  

ɉɪɨɟɤɬɢɪɭɟɦ ɤɟɫɫɨɧ ɩɥɚɫɬɢɤɨɜɵɣ ɫ ɭɬɟɩɥɢɬɟɥɟɦ, ɞɢɚɦɟɬɪɨɦ 700 ɦɦ 

(ɪɢɫɭɧɨɤ 2.2) ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɛɚɡɟ ɀɂɅɄɈɆɋɇȺȻ, ɩɨ 

Ɍɍ 2291-001-86917423-2010, ɫɟɪɬɢɮɢɤɚɬ ɫɨɨɬɜɟɬɫɬɜɢɹ ȽɈɋɌ-Ɋ №0260760 ɨɬ 

21.10.2010 ɝ. 

ɇɚɞ ɭɫɬɶɟɦ ɫɤɜɚɠɢɧɵ ɭɫɬɪɚɢɜɚɟɦ ɩɚɜɢɥɶɨɧ ɧɢɠɟ ɩɨɜɟɪɯɧɨɫɬɢ ɡɟɦɥɢ – 

ɡɚɝɥɭɛɥɟɧɧɚɹ ɤɚɦɟɪɚ ɞɥɹ ɩɨɝɪɭɠɧɨɝɨ ɧɚɫɨɫɚ 

 

Ɋɢɫɭɧɨɤ 2.2 – Ʉɟɫɫɨɧ ɫ ɭɬɟɩɥɢɬɟɥɶɧɵɦ ɤɨɠɭɯɨɦ 

 

2.6 Ɂɚɳɢɬɚ ɨɬ ɡɚɢɥɢɜɚɧɢɹ 
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ȼ ɦɟɪɡɥɵɯ ɝɪɭɧɬɚɯ ɡɚɢɥɢɜɚɧɢɟ ɫɤɜɚɠɢɧ ɩɪɨɢɫɯɨɞɢɬ ɤɪɚɣɧɟ ɦɟɞɥɟɧɧɨ, 

ɦɟɥɤɢɦɢ ɱɚɫɬɢɰɚɦɢ. ȼ ɤɚɱɟɫɬɜɟ ɡɚɳɢɬɵ ɩɪɢɧɢɦɚɟɦ ɨɱɢɫɬɤɭ ɮɢɥɶɬɪɚ ɜɪɭɱɧɭɸ. 

 

2.7 Ɋɚɫɱɟɬ ɜɵɛɪɨɫɨɜ ɩɵɥɢ ɩɪɢ ɫɨɨɪɭɠɟɧɢɢ ɫɤɜɚɠɢɧ  

 

ɉɪɢ ɪɚɫɱɟɬɟ ɡɚɝɪɹɡɧɟɧɢɣ ɚɬɦɨɫɮɟɪɵ ɩɵɥɟɜɵɦɢ ɜɵɛɪɨɫɚɦɢ ɩɪɢ ɛɭɪɟɧɢɢ 

ɫɤɜɚɠɢɧ ɢɫɯɨɞɹɬ ɢɡ ɬɨɝɨ, ɱɬɨ ɩɪɚɤɬɢɱɟɫɤɢ ɜɫɟ ɛɭɪɨɜɵɟ ɫɬɚɧɤɢ ɜɵɩɭɫɤɚɸɬɫɹ 

ɩɪɨɦɵɲɥɟɧɧɨɫɬɶɸ ɫɨ ɫɪɟɞɫɬɜɚɦɢ ɩɵɥɟɨɱɢɫɬɤɢ. 

Ɋɚɫɱɟɬ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɡɨɜɵɯ ɜɵɛɪɨɫɨɜ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ Qଷ = ୬∙z∙ሺଵ−ηሻଷ଺଴଴ ,         (2.20) 

ɝɞɟ n – ɤɨɥɢɱɟɫɬɜɨ ɨɞɧɨɜɪɟɦɟɧɧɨ ɪɚɛɨɬɚɸɳɢɯ ɛɭɪɨɜɵɯ ɫɬɚɧɤɨɜ  ɩɪɢ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɛɭɪɨɜɨɝɨ ɫɬɚɧɤɚ Ȼɋɒ-1 ,ɜɟɥɢɱɢɧɚ n = 3;  

        z – ɤɨɥɢɱɟɫɬɜɨ ɩɵɥɢ, ɜɵɞɟɥɹɟɦɨɟ ɩɪɢ ɛɭɪɟɧɢɢ ɨɞɧɢɦ ɫɬɚɧɤɨɦ, ɝ/ɱ;  

        η – ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɫɢɫɬɟɦɵ ɩɵɥɟɨɱɢɫɬɤɢ ɜ ɞɨɥɹɯ (ɞɥɹ ɪɭɤɚɜɧɨɝɨ 

ɮɢɥɶɬɪɚ 0,95%). Qଷ = ଷ∙ଷଽ଺∙ሺଵ−଴.ଽହሻଷ଺଴଴ = Ͳ,Ͳͳ͸ ˆ/˔. 

ȼ ɤɚɱɟɫɬɜɟ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɫɧɢɠɟɧɢɸ ɜɵɛɪɨɫɨɜ ɩɵɥɢ ɩɪɢ ɫɨɨɪɭɠɟɧɢɢ 

ɫɤɜɚɠɢɧ ɩɪɟɞɥɚɝɚɟɦ ɩɪɢɦɟɧɢɬɶ ɩɧɟɜɦɚɬɢɱɟɫɤɢɣ ɛɭɪɢɥɶɧɵɣ ɦɨɥɨɬɨɤ ɞɥɹ 

ɛɭɪɟɧɢɹ ɦɨɤɪɵɦ ɫɩɨɫɨɛɨɦ. ɤɨɥɢɱɟɫɬɜɨ ɩɵɥɢ, ɜɵɞɟɥɹɟɦɨɟ ɩɪɢ ɛɭɪɟɧɢɢ ɨɞɧɢɦ 

ɫɬɚɧɤɨɦ z = 360 ɝ/ɱ: 𝑄ଷ = ଷ∙ଷ଺଴∙ሺଵ−଴.ଽହሻଷ଺଴଴ = Ͳ,Ͳͳͷ ˆ/˔.      (2.21) 

Ʉɨɥɢɱɟɫɬɜɨ ɫɧɢɠɟɧɢɹ ɩɵɥɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ ɪɚɡɧɢɰɚ ɦɟɠɞɭ 

ɬɪɚɞɢɰɢɨɧɧɵɦ ɛɭɪɟɧɢɟɦ ɢ ɩɪɟɞɥɚɝɚɟɦɵɦ 𝑄 = 𝑄˕˓˃ˇ − 𝑄˒˓ˈˇˎ = Ͳ,Ͳͳ͸ − Ͳ,Ͳͳͷ = Ͳ,ͲͲͳ ˆ/˔.   (2.22) 
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ȼɵɛɪɨɫ ɩɵɥɢ ɨɬ ɩɪɟɞɥɚɝɚɟɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɟɡɧɚɱɢɬɟɥɶɧɨ ɜɵɲɟ 

ɜɵɛɪɨɫɚ ɨɬ ɬɪɚɞɢɰɢɨɧɧɨɝɨ. ȼ ɭɫɥɨɜɢɹɯ ɫɟɜɟɪɚ ɪɟɤɨɦɟɧɞɭɟɦ ɢɫɩɨɥɶɡɨɜɚɬɶ 

ɛɭɪɨɜɨɣ ɫɬɚɧɨɤ.
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Ƚɥɚɜɚ 3 Ɋɚɫɱɟɬ ɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɧɚɫɨɫɧɵɯ ɫɬɚɧɰɢɣ 

 

3.1 ɇɚɫɨɫɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 

 

Ⱦɥɹ ɩɨɞɴɟɦɚ ɜɨɞɵ ɢɡ ɜɨɞɨɡɚɛɨɪɧɵɯ ɫɤɜɚɠɢɧ, ɤɚɤ ɩɪɚɜɢɥɨ, ɩɪɢɦɟɧɹɸɬɫɹ 

ɩɨɝɪɭɠɧɵɟ ɧɚɫɨɫɵ. Ɋɚɛɨɬɭ ɧɚɫɨɫɨɜ ɫɥɟɞɭɟɬ ɩɪɢɧɢɦɚɬɶ ɜ ɩɨɜɬɨɪɧɨ-

ɤɪɚɬɤɨɜɪɟɦɟɧɧɨɦ ɪɟɠɢɦɟ ɫɨɜɦɟɫɬɧɨ ɫ ɪɟɝɭɥɢɪɭɸɳɟɣ ɟɦɤɨɫɬɶɸ. 

ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɧɚɫɨɫɨɜ ɩɪɢ ɷɬɨɦ ɞɨɥɠɧɚ ɫɨɫɬɚɜɥɹɬɶ ɧɟ ɦɟɧɟɟ 

ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɱɚɫɨɜɨɝɨ ɪɚɫɯɨɞɚ ɜɨɞɵ, ɞɥɹ ɤɨɬɨɪɨɝɨ ɩɪɨɟɤɬɢɪɭɟɬɫɹ ɚɜɬɨɧɨɦɧɚɹ 

ɫɢɫɬɟɦɚ ɜɨɞɨɫɧɚɛɠɟɧɢɹ. ɉɨɥɧɵɣ ɧɚɩɨɪ ɧɚɫɨɫɧɨɣ ɭɫɬɚɧɨɜɤɢ ɇɪ, ɦ ɨɩɪɟɞɟɥɹɸɬ 

ɩɨ ɮɨɪɦɭɥɟ 

HP=Hgeom+ ∑ Htotl +Hf,        (3.1) 

ɝɞɟ ɇgeom – ɝɟɨɦɟɬɪɢɱɟɫɤɚɹ ɜɵɫɨɬɚ ɩɨɞɴɟɦɚ ɜɨɞɵ ɨɬ ɞɢɧɚɦɢɱɟɫɤɨɝɨ ɭɪɨɜɧɹ 

ɜɨɞɵ ɜ ɜɨɞɨɡɚɛɨɪɧɨɦ ɫɨɨɪɭɠɟɧɢɢ ɞɨ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɢ (ɧɚɢɛɨɥɟɟ ɜɵɫɨɤɨ 

ɪɚɫɩɨɥɨɠɟɧɧɨɝɨ ɩɪɢɛɨɪɚ), ɦ; 

        Σɇtotl – ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɩɪɢ ɞɜɢɠɟɧɢɢ ɜɨɞɵ ɞɨ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɢ, ɦ, ɧɚɯɨɞɢɦ: 

ɤ ɨɬɦɟɬɤɟ ɩɨɜɟɪɯɧɨɫɬɢ ɡɟɦɥɢ ɩɪɢɛɚɜɥɹɟɦ ɜɵɫɨɬɭ ɨɬɦɨɫɬɤɢ ɛɟɡ ɝɥɢɧɹɧɨɝɨ ɡɚɦɤɚ 

ɢ ɨɬɧɢɦɚɟɦ ɝɟɨɦɟɬɪɢɱɟɫɤɭɸ ɜɵɫɨɬɭ ɩɨɞɴёɦɚ ɜɨɞɵ, ɬ.ɟ. 

         Hf  - ɧɟɨɛɯɨɞɢɦɵɣ ɫɜɨɛɨɞɧɵɣ ɧɚɩɨɪ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ, ɦ, ɩɪɢɧɢɦɚɟɦ 4 ɦ 

ɞɥɹ ɫɤɜɚɠɢɧ ɝɥɭɛɢɧɨɣ ɡɚɥɨɠɟɧɢɹ ɞɨ 105 ɦ. 

ɇgeom = Zɞɢɧ – (Zɫɬ – Zɜɟɪɯ. ɜ/ɭ),;       (3.2) 

ɝɞɟ Zɞɢɧ –ɨɬɦɟɬɤɚ ɞɢɧɚɦɢɱɟɫɤɨɝɨ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɫɤɜɚɠɢɧɟ, ɦ; 

      Zɫɬ – ɨɬɦɟɬɤɚ ɫɬɚɬɢɱɟɫɤɨɝɨ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɫɤɜɚɠɢɧɟ, ɦ; 

      Zɜɟɪɯ. ɜ/ɭ – ɨɬɦɟɬɤɚ ɜɟɪɯɧɟɝɨ ɜɨɞɨɭɩɨɪɚ, ɦ. 

ɇgeom = 173,0 – (180,0 – 186,3) = 179,3 ɦ; 

Σɇtotl = Zɡɟɦɥɢ +0,5 – ɇgeom;       (3.3) 
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ɝɞɟ Zɡɟɦɥɢ – ɚɛɫɨɥɸɬɧɚɹ ɨɬɦɟɬɤɚ ɩɨɜɟɪɯɧɨɫɬɢ ɡɟɦɥɢ, ɦ; 

Σɇtotl = 187,0 + 0,5 – 179,3 = 8,2 ɦ. 

ɇɪ = 179,3 +8,2 + 4=191,5 ɦ. 

ȼ ɤɚɱɟɫɬɜɟ ɧɚɫɨɫɚ ɩɪɢɧɢɦɚɟɦ ɫɤɜɚɠɢɧɧɵɣ ɧɚɫɨɫ ɫ ɱɚɫɬɨɬɧɵɦ 

ɪɟɝɭɥɢɪɨɜɚɧɢɟɦ Grundfos SQE1-155. 

Ɉɬɦɟɬɤɚ ɨɫɢ ɧɚɫɨɫɚ, ɦ: Zʝʜ = 𝑍ˊˈˏˎˋ − LʟК ∙ Ͳ,ͷ,       (3.4) 

ɝɞɟ LɊɄ – ɞɥɢɧɚ ɪɚɛɨɱɟɣ ɤɚɦɟɪɵ, ɦ: Zʝʜ  = ͳͺ͹,Ͳ − ͵͹,ͷ ∙ Ͳ,ͷ = ͳ͸ͺ,ʹ ˏ. 

Ɍɚɛɥɢɰɚ 2 – Ɉɫɧɨɜɧɵɟ ɬɟɯɧɢɱɟɫɤɢɟ ɞɚɧɧɵɟ ɫɤɜɚɠɢɧɧɨɝɨ 

ɷɥɟɤɬɪɨɧɚɫɨɫɧɨɝɨ ɚɝɪɟɝɚɬɚ ɞɥɹ ɜɨɞɵ (ɩɨɝɪɭɠɧɨɝɨ ɧɚɫɨɫɚ) ɗɐȼ10-120-100 

ɉɨɞɚɱɚ, ɦ3/ɱ ɇɚɩɨɪ, ɦ 

Ɇɨɳɧɨɫɬɶ 

ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ, 

ȼɬ 

ɄɉȾ 

ɚɝɪɟɝɚɬɚ, 

% 

Ɇɚɫɫɚ, ɤɝ 

Ƚɚɛɚɪɢɬɵ 

ɧɚɫɨɫɚ BxH, 

ɦɦ 

Ⱦɨ 150 200 1850-2540 78 409 74x969 
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Ɋɢɫɭɧɨɤ 3.1 - Ʉɨɧɫɬɪɭɤɰɢɹ ɩɨɝɪɭɠɧɨɝɨ ɧɚɫɨɫɚ Grundfos ɬɢɩɚ SQE 

 

3.2 Ɋɚɫɱɟɬ ɪɟɝɭɥɢɪɭɸɳɟɣ ɟɦɤɨɫɬɢ  

 

Ɉɛɴɟɦ ɪɟɝɭɥɢɪɭɸɳɟɣ ёɦɤɨɫɬɢ Wɪɟɝ, ɨɩɪɟɞɟɥɹɟɦ ɧɚ ɫɭɬɨɱɧɵɣ ɪɚɫɯɨɞ 4 

ɫɤɜɚɠɢɧ: W˓ˈˆ = ሺQଵ + Qଶ + Qଷሻ ∙ ʹͶ,       (3.5) W˓ˈˆ = ሺͳʹ͵,͸ + ͳ͵ͳ,͸ + ͳͳ͵,Ͷሻ ∙ ʹͶ = ͺͺ͵͵,ͶͶˏଷ/˔˖˕, 

ɉɨɥɧɭɸ ɜɦɟɫɬɢɦɨɫɬɶ ɟɦɤɨɫɬɟɣ V,ɦ3, ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 

ɞɥɹ ɛɟɡɧɚɩɨɪɧɨɝɨ ɛɚɤɚ:  V = B ∙ W˓ˈˆ,         (3.6) 
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ɝɞɟ ȼ – ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ ɜɦɟɫɬɢɦɨɫɬɢ ɛɚɤɚ, ɩɪɢɧɢɦɚɟɦɵɣ 1,2. V = ͳ,ʹ ∙ ͺͺ͵͵,ͶͶ = ͳͲ͸ͲͲ,ͳ ˏଷ. 

ɉɪɢɧɢɦɚɟɦ  6 ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɪɟɡɟɪɜɭɚɪɨɜ  ɩɪɹɦɨɭɝɨɥɶɧɵɯ ɜ ɩɥɚɧɟ, 

ɨɛɴɟɦɨɦ 12 000 ɦ3, Ⱥɯȼɯɇ = 54ɯ48ɯ4,8. 

 

3.3 ɇɚɫɨɫɧɚɹ ɫɬɚɧɰɢɹ II ɩɨɞɴɟɦɚ 

 

ɇɚɫɨɫɚɦɢ ɷɬɨɣ ɫɬɚɧɰɢɢ ɩɨɞɚɟɬɫɹ ɨɱɢɳɟɧɧɚɹ ɜɨɞɚ ɢɡ ɪɟɡɟɪɜɭɚɪɨɜ ɱɢɫɬɨɣ 

ɜɨɞɵ (Ɋɑȼ) ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɤ ɩɨɬɪɟɛɢɬɟɥɸ. ɉɨɷɬɨɦɭ ɩɨɞɚɱɭ ɧɚɫɨɫɧɨɣ ɫɬɚɧɰɢɢ 

II ɩɨɞɴɟɦɚ ɨɩɪɟɞɟɥɹɸɬ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɟɠɢɦɚ ɜɨɞɨɩɨɬɪɟɛɥɟɧɢɹ ɧɚɫɟɥɟɧɧɨɝɨ 

ɩɭɧɤɬɚ. 

ɇɚɩɨɪ ɧɚɫɨɫɨɜ ɫɬɚɧɰɢɢ II ɩɨɞɴɟɦɚ ɨɩɪɟɞɟɥɹɸɬ ɩɨɫɥɟ ɩɨɥɧɨɝɨ ɪɚɫɱɟɬɚ 

ɫɟɬɢ. ɇɚɩɨɪ ɧɚ ɫɬɚɧɰɢɢ ɞɨɥɠɟɧ ɛɵɬɶ ɞɨɫɬɚɬɨɱɧɵɦ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɬɪɟɛɭɟɦɨɝɨ 

ɫɜɨɛɨɞɧɨɝɨ ɧɚɩɨɪɚ ɜ ɫɟɬɢ ɧɚɫɟɥɟɧɧɨɝɨ ɩɭɧɤɬɚ ɫ ɭɱɟɬɨɦ ɩɨɬɟɪɶ ɧɚɩɨɪɚ ɜ ɫɟɬɢ ɢ 

ɪɟɥɶɟɮɚ ɦɟɫɬɧɨɫɬɢ. 

 

3.4 Ɉɩɪɟɞɟɥɟɧɢɟ ɭɪɨɜɧɟɣ ɜɨɞɵ ɜ Ɋɑȼ 

 

ɉɨɥɧɵɣ ɨɛɴɟɦ ɪɟɡɟɪɜɭɚɪɨɜ ɱɢɫɬɨɣ ɜɨɞɵ, WɊɑȼ, ɦ3 ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ WʟЧʑ = W˓ˈˆ + W˒ˑˉ + Wʠʜ,       (3.7) 

ɝɞɟ Wɪɟɝ – ɪɟɝɭɥɢɪɭɸɳɢɣ ɨɛɴɟɦ ɜɨɞɵ ɜ ɪɟɡɟɪɜɭɚɪɟ;  

      Wɩɨɠ – ɧɟɩɪɢɤɨɫɧɨɜɟɧɧɵɣ ɡɚɩɚɫ ɜɨɞɵ ɧɚ ɬɭɲɟɧɢɟ ɩɨɠɚɪɚ;  

      Wɫɨɛ.ɧ – ɨɛɴɟɦ ɜɨɞɵ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ ɫɬɚɧɰɢɢ. 
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ɇɟɩɪɢɤɨɫɧɨɜɟɧɧɵɣ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɣ ɨɛɴɟɦ Wɩɨɠ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɢɡ 

ɭɫɥɨɜɢɹ ɬɭɲɟɧɢɹ ɪɚɫɱɟɬɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɨɞɧɨɜɪɟɦɟɧɧɵɯ ɩɨɠɚɪɨɜ n ɜ ɬɟɱɟɧɢɟ 

ɜɫɟɝɨ ɧɨɪɦɚɬɢɜɧɨɝɨ ɜɪɟɦɟɧɢ ɬɭɲɟɧɢɹ ɩɨɠɚɪɚ Ɍɩɨɠ ɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ W˒ˑˉ  =  T˒ ˑˉ ∙ ͵,͸ ∙ ሺnː.˒. ∙ qː.˒. + n˒.˒. ∙ q˒.˒.ሻ, ɦ3,   (3.8) 

ɝɞɟ n – ɪɚɫɱɟɬɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɩɨɠɚɪɨɜ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɜ ɧɚɫɟɥɟɧɧɨɦ ɩɭɧɤɬɟ ɢ ɧɚ 

ɩɪɨɦɵɲɥɟɧɧɨɦ ɩɪɟɞɩɪɢɹɬɢɢ, ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ ɋɇɢɉ 2.04.02 – 84*;  

      q– ɪɚɫɯɨɞ ɜɨɞɵ ɧɚ ɬɭɲɟɧɢɟ ɨɞɧɨɝɨ ɩɨɠɚɪɚ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɜ ɧɚɫɟɥɟɧɧɨɦ 

ɩɭɧɤɬɟ ɢ ɧɚ ɩɪɨɦɵɲɥɟɧɧɨɦ ɩɪɟɞɩɪɢɹɬɢɢ ɥ/ɫ;  

Ɍɩɨɠ – ɧɨɪɦɚɬɢɜɧɨɟ ɜɪɟɦɹ ɬɭɲɟɧɢɹ ɨɞɧɨɝɨ ɩɨɠɚɪɚ, ɩɪɢɧɢɦɚɟɬɫɹ 3 ɱ. W˒ˑˉ = ͵ ∙ ͵,͸ ∙ ሺʹ ∙ ͳͲሻ = ʹͳ͸ ˏଷ; 

Ɉɛɴɟɦ ɪɟɝɭɥɢɪɭɸɳɟɣ ɟɦɤɨɫɬɢ ɪɟɡɟɪɜɭɚɪɚ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ ɫɬɚɧɰɢɢ 

ɫɨɫɬɚɜɥɹɟɬ 8% ɨɬ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɫɭɬɨɱɧɨɝɨ ɪɚɫɯɨɞɚ Wʠʜ = Ͳ,Ͳͺ ∙ Q˔˖˕ ୫ୟ୶,        (3.9) Wʠʜ = Ͳ,Ͳͺ ∙ ͷͳͳ,͸ = ͶͲͺ,ͺ ˏଷ. 

ɉɨɥɧɵɣ ɨɛɴɟɦ ɪɟɡɟɪɜɭɚɪɨɜ ɱɢɫɬɨɣ ɜɨɞɵ: WʟЧʑ = ͺͺ͵͵,ͶͶ + ʹͳ͸ + ͶͲͺ,ͺ = ͻͶͷͺ,ʹͶ ˏଷ. 

ɉɪɢɧɢɦɚɸ 6 ɪɟɡɟɪɜɭɚɪɨɜ  ɨɛɴɟɦɨɦ ɩɨ 10 000 ɦ3. Ɋɚɡɦɟɪɵ ɬɢɩɨɜɨɝɨ 

ɪɟɡɟɪɜɭɚɪɚ – 60×36×4,8 ɦ. 

Ɇɚɤɫɢɦɚɥɶɧɚɹ ɜɵɫɨɬɚ ɫɥɨɹ ɜɨɞɵ ɜ ɪɟɡɟɪɜɭɚɪɟ ɢ ɫɥɨɹ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ 

ɡɚɩɚɫɚ ɜɨɞɵ ɫɨɫɬɚɜɢɬ: h୫ୟ୶ = ୛ʟЧʑF˓ ;         (3.10) 

h˒ˑˉ = ୛˒ˑˉF˓ ,         (3.11) 

ɝɞɟ Fɪ – ɩɥɨɳɚɞɶ ɫɟɱɟɧɢɹ ɨɞɧɨɝɨ Ɋɑȼ, ɦ2; 
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h୫ୟ୶ = ଽ ସହ଼,ଶସ ଺଴∙ଷ଺  = Ͷ,Ͷ ˏଷ; 

h˒ˑˉ =  ଶଵ଺ ଺଴∙ଷ଺ = Ͳ,ͳ ˏଷ. 

 

3.5 Ɋɚɫɱɟɬ ɞɢɚɦɟɬɪɨɜ ɜɫɚɫɵɜɚɸɳɢɯ ɢ ɧɚɩɨɪɧɵɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ 

 

Ⱦɢɚɦɟɬɪ ɜɫɚɫɵɜɚɸɳɢɯ ɢ ɧɚɩɨɪɧɵɯ ɬɪɭɛ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɪɚɫɱɟɬɧɨɦɭ 

ɪɚɫɯɨɞɭ ɩɪɢ ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ ɪɚɛɨɬɵ ɜɨɞɨɡɚɛɨɪɚ ɢ ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ ɜɨɞɵ 

ɜ ɬɪɭɛɚɯ: 

D = √ ୕భ଴,଻଼ହ∙୚˕         (3.12) 

ɝɞɟ Q1 – ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɨɞɧɨɝɨ ɧɚɫɨɫɚ,ɦ3/ɫ; 

       Vɬ – ɞɨɩɭɫɬɢɦɚɹ ɪɚɫɱɟɬɧɚɹ ɫɤɨɪɨɫɬɶ ɜ ɬɪɭɛɨɩɪɨɜɨɞɟ, ɞɥɹ ɬɪɭɛɨɩɪɨɜɨɞɨɜ 

ɧɚɫɨɫɧɵɯ ɫɬɚɧɰɢɣ V˕˅ ˔ = 1,0 ɦ/ɫ ɢ V˕ː ˃˒ = 2,0 ɦ/ɫ. 

Ʉɨɥɢɱɟɫɬɜɨ ɜɫɚɫɵɜɚɸɳɢɯ ɥɢɧɢɣ ɧɚ ɧɚɫɨɫɧɵɯ ɫɬɚɧɰɢɹɯ ɩɟɪɜɨɣ ɢ ɜɬɨɪɨɣ 

ɤɚɬɟɝɨɪɢɢ, ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɤɨɥɢɱɟɫɬɜɚ ɝɪɭɩɩ ɧɚɫɨɫɨɜ, ɜɤɥɸɱɚɹ, ɩɨɠɚɪɧɵɟ, 

ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɦɟɧɟɟ ɞɜɭɯ. ɉɪɢ ɭɫɬɚɧɨɜɤɟ ɤɪɭɩɧɵɯ ɧɚɫɨɫɧɵɯ ɚɝɪɟɝɚɬɨɜ ɱɢɫɥɨ 

ɜɫɚɫɵɜɚɸɳɢɯ ɬɪɭɛ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ ɱɢɫɥɭ ɧɚɫɨɫɨɜ. 

Ⱦɢɚɦɟɬɪ ɜɫɚɫɵɜɚɸɳɢɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɧɚɫɨɫɧɨɣ ɫɬɚɧɰɢɢ: 

D˅˔ = √ ଴,଴ଷ଴,଻଼ହ∙ଵ,଴ = Ͳ,ͳͻͷ ˏ, 

Dː˃˒ = √ ଴,଴ଷ଴,଻଼ହ∙ଶ,଴ = Ͳ,ͳ͵ͺ ˏ, 

ɉɪɢɧɢɦɚɟɦ ɞɢɚɦɟɬɪ ɜɫɚɫɵɜɚɸɳɢɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ Dɜɫ = 219 ɦɦ, ɞɢɚɦɟɬɪ 

ɧɚɩɨɪɧɵɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ Dɧɚɩ = 140 ɦɦ. 
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3.6 Ɉɩɪɟɞɟɥɟɧɢɟ ɬɪɟɛɭɟɦɨɝɨ ɧɚɩɨɪɚ ɧɚɫɨɫɚ 

 

ȼɵɫɨɬɚ ɩɨɞɴɟɦɚ ɧɚɫɨɫɨɜ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ Hʜ = Hʒ + h୵.˅˔.ˎ + h୵.ː.ˎ,       (3.13) 

ɝɞɟ HȽ – ɝɟɨɦɟɬɪɢɱɟɫɤɚɹ ɜɵɫɨɬɚ ɩɨɞɴɟɦɚ ɜɨɞɵ, ɦ 

       hw.ɜɫ.ɥ – ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɜɨ ɜɫɚɫɵɜɚɸɳɟɦ ɬɪɭɛɨɩɪɨɜɨɞɟ, ɦ;  

       hw.ɧ.ɥ – ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɧɚɩɨɪɧɵɯ ɤɨɦɦɭɧɢɤɚɰɢɹɯ ɢ ɜ ɜɨɞɨɜɨɞɟ ɨɬ ɇɋII. 

Ƚɟɨɦɟɬɪɢɱɟɫɤɚɹ ɜɵɫɨɬɚ ɩɨɞɴɟɦɚ ɜɨɞɵ, ɦ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ Hʒ = HZ = Zʓ.ʡ. − Z˒ˑˉ,        (3.14) 

ɝɞɟ HZ – ɪɚɡɧɨɫɬɶ ɨɬɦɟɬɨɤ ɩɨɜɟɪɯɧɨɫɬɢ ɡɟɦɥɢ ɭ ɞɢɤɬɭɸɳɟɣ ɬɨɱɤɢ ZȾ.Ɍ. .ɢ 

ɪɚɫɱɟɬɧɨɝɨ (ɩɨɠɚɪɧɨɝɨ) ɭɪɨɜɧɹ ɜ ɪɟɡɟɪɜɭɚɪɟ ɱɢɫɬɨɣ ɜɨɞɵ Zɩɨɠ: Hʒ = HZ = ʹʹͷ,Ͳ −  ͳͺͶ,͹ =  ͶͲ,͵ ˏ; h୵.˅˔.ˎ = S଴ ˅˔ ∙ L˅˔ ∙ Q˅˔ଶ + hˍ.˅˔,      (3.15) 

ɝɞɟ S0 ɜɫ – ɭɞɟɥɶɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɭɛ, ɩɪɢɧɢɦɚɸɬɫɹ ɩɨ ɬɚɛɥɢɰɚɦ Ɏ. Ⱥ. 

ɒɟɜɟɥɟɜɚ;   

       Lɜɫ– ɞɥɢɧɚ ɜɫɚɫɵɜɚɸɳɟɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɦ, ɟɝɨ ɡɧɚɱɟɧɢɟ ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ 

ɝɟɧɩɥɚɧɭ; 

       Qɜɫ – ɪɚɫɱɟɬɧɵɟ ɪɚɫɯɨɞɵ ɜɫɚɫɵɜɚɸɳɢɯ ɥɢɧɢɣ,ɦ3/ɫ; 

       hk.ɜɫ – ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɤɨɦɦɭɧɢɤɚɰɢɹɯ ɜɧɭɬɪɢ ɧɚɫɨɫɧɨɣ ɫɬɚɧɰɢɢ, ɧɚ 

ɜɫɚɫɵɜɚɸɳɟɣ ɥɢɧɢɢ, ɦ; ɩɪɢɧɢɦɚɸɬɫɹ ɪɚɜɧɵɦɢ hk.ɜɫ= 1,5 ɦ. h୵.˅˔.ˎ = ͸,ͷͻͷ ∙ ͳͲ−଺ ∙ ͵Ͳ,Ͳ ∙ Ͳ,Ͳ͵ଶ + ͳ,ͷ ≈ ͳ,ͷ ˏ; h୵.ː.ˎ = h୵.˖˚ + hˍ.ː,        (3.16) 

ɝɞɟ hɤ.ɧ – ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɤɨɦɦɭɧɢɤɚɰɢɹɯ ɜɧɭɬɪɢ ɧɚɫɨɫɧɨɣ ɫɬɚɧɰɢɢ, ɧɚ 

ɧɚɩɨɪɧɨɣ ɥɢɧɢɢ; ɩɪɢɧɢɦɚɸɬɫɹ ɪɚɜɧɵɦɢ 2,0 ɦ; 
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        hw.ɭɱ – ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɧɚ ɭɱɚɫɬɤɚɯ ɞɨ ɞɢɤɬɭɸɳɟɣ ɬɨɱɤɢ, ɦ: h୵.˖˚ = h˒˖˕ + hˆˈˑˏ + h˖ˊˎ,       (3.17) 

ɝɞɟ hɩɭɬ – ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɩɨ ɞɥɢɧɟ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɦ; 

       hɝɟɨɦ – ɩɨɬɟɪɢ ɧɚɩɨɪɚ  

         hɭɡɥ – ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɭɡɥɚɯ, ɦ. ɉɪɢɧɢɦɚɸɬɫɹ ɩɪɢ ɩɨɜɨɪɨɬɟ 90○ – 0,5 ɦ, 

ɩɪɢ ɩɨɜɨɪɨɬɟ 45○ – 0,3 ɦ, ɩɪɢ ɩɨɜɨɪɨɬɟ ɦɟɧɟɟ 45○ – 0,1 ɦ. h˒˖˕  =  ∑ i ∙ L, ɦ         (3.18) 

ɝɞɟ i – ɭɤɥɨɧ ɫɟɬɢ, ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ ɬɚɛɥɢɰɚɦ Ɏ. Ⱥ. ɒɟɜɟɥɟɜɚ. hˆˈˑˏ  =  𝑍ˇ.˕. − 𝑍ː˔,        (3.19) hˆˈˑˏ = ʹʹͷ,Ͳ − ͳͺ͹,Ͳ = ͵ͺ,Ͳ ˏ. h୵.ː.ˎ = ͳ͵,ʹ + ͵ͺ,Ͳ + ʹ,ͺ = ͷͶ,Ͳ ˏ; Hʜ = ͶͲ,͵ + ͳ,ͷ + ͷͶ,Ͳ = ͻͷ,ͺ ˏ. 

ɉɨɥɧɚɹ ɜɵɫɨɬɚ ɩɨɞɴɟɦɚ ɧɚɫɨɫɨɜ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ Hʞ = Hʜ + H˔˅,         (3.20) 

ɝɞɟ Hɫɜ – ɬɪɟɛɭɟɦɵɣ ɫɜɨɛɨɞɧɵɣ ɧɚɩɨɪ ɧɚɞ ɩɨɜɟɪɯɧɨɫɬɶɸ ɡɟɦɥɢ ɜ ɞɢɤɬɭɸɳɟɣ 

ɬɨɱɤɟ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ H˔˅ = Ͷ ∙ ሺ𝑛 − ͳሻ + ͳͲ,        (3.21) 

ɝɞɟ n – ɷɬɨ ɤɨɥɢɱɟɫɬɜɨ ɷɬɚɠɟɣ ɫɚɦɨɝɨ ɜɵɫɨɤɨɝɨ ɡɞɚɧɢɹ. H˔˅ = Ͷ ∙ ሺʹ − ͳሻ + ͳͲ = ͳͶ ˏ; 

ɉɨɥɧɚɹ ɜɵɫɨɬɚ ɩɨɞɴɟɦɚ ɧɚɫɨɫɨɜ: Hʞ = ͻͷ,ͺ + ͳͶ = ͳͲͻ,ͺ ˏ. 
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3.7 ɉɨɞɛɨɪ ɧɚɫɨɫɨɜ 

 

ɇɚɫɨɫɵ ɜ ɧɚɫɨɫɧɨɣ ɫɬɚɧɰɢɢ II ɩɨɞɴɟɦɚ ɪɚɛɨɬɚɸɬ ɫɨɜɦɟɫɬɧɨ, ɜ 

ɩɚɪɚɥɥɟɥɶɧɨɦ ɪɟɠɢɦɟ ɩɨɞɚɱɢ ɜɨɞɵ ɜ ɜɨɞɨɜɨɞ, ɬ.ɟ. ɧɟɫɤɨɥɶɤɨ ɧɚɫɨɫɨɜ ɩɨɞɚɸɬ 

ɜɨɞɭ ɜ ɨɞɧɭ ɫɢɫɬɟɦɭ. ɉɨɞɛɨɪ ɦɚɪɤɢ ɧɚɫɨɫɨɜ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɬɪɟɛɭɟɦɵɦ 

ɩɨɞɚɱɟ Qɇ = 163,8 ɦ3/ɱ ɢ ɧɚɩɨɪɭ ɇɇ = 109,8 ɦ. ɉɨ ɫɜɨɞɧɨɦɭ ɝɪɚɮɢɤɭ ɪɚɛɨɱɢɯ 

ɡɨɧ ɧɚɫɨɫɨɜ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɧɚɦɟɱɚɟɬɫɹ ɦɚɪɤɚ ɧɚɫɨɫɨɜ. Ɉɤɨɧɱɚɬɟɥɶɧɵɣ ɜɵɛɨɪ 

ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɪɚɛɨɱɢɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ ɧɚɫɨɫɨɜ: 

ɉɪɢɧɢɦɚɟɦ 6 ɪɚɛɨɱɢɯ ɢ 3 ɪɟɡɟɪɜɧɵɯ ɧɚɫɨɫɚ Grundfos HS 350-250-630. 

Ɋɚɛɨɱɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.3. 

 

Ɍɚɛɥɢɰɚ 3 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɧɚɫɨɫɨɜ ɇɋ-II 

ɉɨɞɚɱɚ, ɦ3/ɱ ɇɚɩɨɪ, ɦ 
Ɇɨɳɧɨɫɬɶ  

ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ, ɤȼɬ 
Ɇɚɫɫɚ, ɤɝ 

Ƚɚɛɚɪɢɬɵ ɧɚɫɨɫɚ  

AxBxH, ɦɦ 

190,0 120,0 5,4 155 795x400x565 

 

3.8 Ɉɩɪɟɞɟɥɟɧɢɟ ɜɵɫɨɬɵ ɩɚɜɢɥɶɨɧɚ 

 

 ȼɵɫɨɬɚ ɩɚɜɢɥɶɨɧɚ ɛɟɪɟɝɨɜɨɝɨ ɤɨɥɨɞɰɚ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ H˒ = hଵ + hଶ + hଷ + hସ + hହ + h଺,      (3.22) 

ɝɞɟ h1 – ɜɵɫɨɬɚ ɦɨɧɨɪɟɥɶɫɚ; 

       h2 – ɦɢɧɢɦɚɥɶɧɚɹ ɜɵɫɨɬɚ ɬɚɥɢ ɨɬ ɤɪɸɤɚ; 

       h3 – ɜɵɫɨɬɚ ɫɬɪɨɩɨɜɤɢ, 0,5ɦ; 

       h4 – ɜɵɫɨɬɚ ɝɪɭɡɚ; 



32 

 

       h5 – ɜɵɫɨɬɚ ɨɬ ɝɪɭɡɚ (ɧɚɫɨɫɚ) ɞɨ ɩɨɥɚ, 0,5 ɦ; 

       h6 – ɜɵɫɨɬɚ ɮɭɧɞɚɦɟɧɬɚ ɩɨɞ ɧɚɫɨɫ. 

Hɩ = 1,16 + 1, 49+ 0,5 + 1,4 + 0,5 +3 = 8,05 ɦ   

ɋ ɭɱɟɬɨɦ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɲɚɝɚ (0,3 ɦ) ɡɚɩɪɨɟɤɬɢɪɨɜɚɧ ɩɚɜɢɥɶɨɧ ɜɵɫɨɬɨɣ 

8,1 ɦ. 
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Ƚɥɚɜɚ 4 ȼɨɞɨɡɚɛɨɪɧɵɟ ɨɱɢɫɬɧɵɟ ɫɨɨɪɭɠɟɧɢɹ 

 

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɜɤɥɸɱɚɟɬ ɫɥɟɞɭɸɳɢɟ ɨɩɟɪɚɰɢɢ: 

- ɩɨɞɨɝɪɟɜ; 

- ɨɫɜɟɬɥɢɬɟɥɶɧɨɟ ɮɢɥɶɬɪɨɜɚɧɢɟ; 

- ɫɨɪɛɰɢɨɧɧɨɟ ɮɢɥɶɬɪɨɜɚɧɢɟ ɱɟɪɟɡ ɩɟɧɨɫɢɥɢɤɚɬ; 

- ɨɛɟɡɡɚɪɚɠɢɜɚɧɢɟ ɭɥɶɬɪɚɮɢɨɥɟɬɨɜɵɦ ɨɛɥɭɱɟɧɢɟɦ 

 

4.1 ɋɨɫɬɚɜ ɫɨɨɪɭɠɟɧɢɣ ɞɥɹ ɨɱɢɫɬɤɢ ɜɨɞɵ 

 

Ɉɱɢɫɬɧɵɟ  ɫɨɨɪɭɠɟɧɢɹ  ɹɜɥɹɸɬɫɹ ɨɞɧɢɦ ɢɡ ɨɫɧɨɜɧɵɯ ɷɥɟɦɟɧɬɨɜ ɫɢɫɬɟɦɵ 

ɜɨɞɨɫɧɚɛɠɟɧɢɹ.  

ȼɵɛɨɪ ɫɨɫɬɚɜɚ ɫɨɨɪɭɠɟɧɢɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫ ɭɱɟɬɨɦ ɩɨɤɚɡɚɬɟɥɟɣ ɤɚɱɟɫɬɜɚ 

ɜɨɞɵ, ɬɪɟɛɨɜɚɧɢɣ ɤ  ɤɚɱɟɫɬɜɭ ɩɢɬɶɟɜɨɣ  ɜɨɞɵ,  ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ  ɨɱɢɫɬɧɵɯ 

ɫɨɨɪɭɠɟɧɢɣ, ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɨɛɨɫɧɨɜɚɧɢɹ.  

 

Ɋɢɫɭɧɨɤ 4.1 – Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɜɨɞɨɩɨɞɝɨɬɨɜɤɢ 

1 – ɬɟɩɥɨɨɛɦɟɧɧɢɤ, 2 – ɚɤɤɭɦɭɥɢɪɭɸɳɚɹ ɟɦɤɨɫɬɶ; 3, 6 – ɧɚɫɨɫɧɚɹ 

ɫɬɚɧɰɢɹ; 4 - ɨɫɜɟɬɥɢɬɟɥɶɧɵɟ ɮɢɥɶɬɪɵ, 5 – ɫɨɪɛɰɢɨɧɧɵɟ ɮɢɥɶɬɪɵ, 7 -  ɪɟɡɟɪɜɭɚɪ 

ɱɢɫɬɨɣ ɜɨɞɵ. 

Ⱦɨɩɨɥɧɢɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ: ɝɨɪɢɡɨɧɬɚɥɶɧɵɟ ɩɟɫɤɨɥɨɜɤɢ; ɪɟɡɟɪɜɭɚɪ 

ɩɪɨɦɵɜɧɨɣ ɜɨɞɵ. 

 

1 2 3 4 5 6 7
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4.2 ɉɨɞɛɨɪ ɬɟɩɥɨɨɛɦɟɧɧɨɝɨ ɚɩɩɚɪɚɬɚ 

 

Ɍɟɦɩɟɪɚɬɭɪɚ ɜɨɞɵ ɜ ɢɫɬɨɱɧɢɤɟ ɫɨɫɬɚɜɥɹɟɬ 0,1-1,4○ɋ, ɱɬɨ ɡɚɬɪɭɞɧɹɟɬ ɟɟ 

ɨɱɢɫɬɤɭ. Ⱦɥɹ ɧɚɝɪɟɜɚ ɜɨɞɵ ɧɚ 2○ɋ ɢɫɩɨɥɶɡɭɟɦ ɩɪɨɬɨɱɧɵɣ ɬɟɩɥɨɨɛɦɟɧɧɢɤ ɬɢɩɚ 

«ɬɪɭɛɚ ɜ ɬɪɭɛɟ» ɩɪɨɢɡɜɨɞɫɬɜɚ «Ɇɟɬɚɥɥɗɤɫɩɨɪɬɉɪɨɦ», ɪɚɛɨɱɚɹ ɫɪɟɞɚ – ɩɚɪ. 

ɂɫɬɨɱɧɢɤɨɦ ɩɚɪɚ ɫɥɭɠɚɬ ɬɟɩɥɨɝɟɧɟɪɢɪɭɸɳɚɹ ɭɫɬɚɧɨɜɤɚ ɩɨɫɟɥɤɚ. 

Ɍɟɩɥɨɨɛɦɟɧɧɢɤ ɢɫɩɨɥɧɟɧɢɹ ɌɌɆ - ɦɧɨɝɨɩɨɬɨɱɧɵɣ ɪɚɡɛɨɪɧɵɣ. ɉɪɢɦɟɧɹɟɬɫɹ 

ɬɚɦ, ɝɞɟ ɟɫɬɶ ɛɨɥɶɲɢɟ ɪɚɫɯɨɞɵ ɪɚɛɨɱɢɯ ɫɪɟɞ (ɨɬ 10 ɞɨ 300 ɬɨɧɧ ɜ ɱɚɫ). ɇɚ 

ɬɟɩɥɨɨɛɦɟɧɧɢɤɚɯ ɬɚɤɨɝɨ ɬɢɩɚ ɨɪɝɚɧɢɡɨɜɚɧɵ ɩɪɨɰɟɫɫɵ ɬɟɩɥɨɨɛɦɟɧɚ ɬɢɩɚ: 

ɠɢɞɤɨɫɬɶ-ɠɢɞɤɨɫɬɶ, ɝɚɡ-ɝɚɡ, ɠɢɞɤɨɫɬɶ-ɝɚɡ. Ɇɨɠɧɨ ɨɱɢɳɚɬɶ ɢ ɜɧɭɬɪɟɧɧɸɸ ɢ 

ɧɚɪɭɠɧɭɸ ɩɨɜɟɪɯɧɨɫɬɶ ɬɟɩɥɨɨɛɦɟɧɧɵɯ ɬɪɭɛ. 

 

4.3 Ⱥɤɤɭɦɭɥɢɪɭɸɳɚɹ ɟɦɤɨɫɬɶ 

 

Ɉɛɴɟɦ ɚɤɤɭɦɭɥɢɪɭɸɳɟɣ ɟɦɤɨɫɬɢ ɪɚɜɟɧ ɦɚɤɫɢɦɚɥɶɧɨɦɭ ɨɫɬɚɬɤɭ ɜɨɞɵ ɜ 

ɩɪɨɦɟɠɭɬɨɤ ɜɪɟɦɟɧɢ 5-6 ɱɚɫɨɜ. 

Wɚɤɤ = 1470,6 ɦ3. 

Ɍɚɛɥɢɰɚ 4 – Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɬɟɩɥɨɨɛɦɟɧɧɨɝɨ ɚɩɩɚɪɚɬɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɚɪɚɦɟɬɪɨɜ Ɂɧɚɱɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɞɥɹ 

ɬɟɩɥɨɨɛɦɟɧɧɢɤɨɜ ɬɢɩɚ 

ɉɨɜɟɪɯɧɨɫɬɶ ɬɟɩɥɨɨɛɦɟɧɚ ɝɥɚɞɤɢɯ ɬɪɭɛ, ɦ2 3,9-93,0 

ɇɚɪɭɠɧɵɣ ɞɢɚɦɟɬɪ ɬɟɩɥɨɨɛɦɟɧɧɵɯ ɬɪɭɛ, ɦɦ 38; 48; 57 

ɇɚɪɭɠɧɵɣ ɞɢɚɦɟɬɪ ɤɨɠɭɯɨɜɵɯ ɬɪɭɛ, ɦɦ 89; 108. 

ɍɫɥɨɜɧɨɟ ɞɚɜɥɟɧɢɟ, Ɇɉɚ,  ɧɟ ɛɨɥɟɟ 1,6; 4,0 

Ɍɟɦɩɟɪɚɬɭɪɚ ɪɚɛɨɱɟɣ ɫɪɟɞɵ, ɋ Ɉɬ ɦɢɧɭɫ 30 ɞɨ 400 

Ⱦɥɢɧɚ ɬɟɩɥɨɨɛɦɟɧɧɵɯ ɬɪɭɛ,  ɦɦ 3000; 4500; 6000; 9000. 



35 

 

ɉɪɢɧɢɦɚɟɦ 10 ɟɦɤɨɫɬɟɣ ɩɨ 150 ɦ3. 

 

4.4 Ɋɚɫɱɟɬ ɨɫɜɟɬɢɬɟɥɶɧɵɯ ɮɢɥɶɬɪɨɜ  

 

ȼ ɤɚɱɟɫɬɜɟ ɨɫɜɟɬɥɢɬɟɥɶɧɵɯ ɮɢɥɶɬɪɨɜ ɩɪɢɦɟɧɹɟɦ ɫɜɟɪɯɫɤɨɪɨɫɬɧɨɣ ɮɢɥɶɬɪ 

ɇɢɤɢɮɨɪɨɜɚ. 

Ɋɚɫɱɟɬ ɮɢɥɶɬɪɨɜ ɜɵɩɨɥɧɹɸɬ ɢɫɯɨɞɹ ɢɡ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɫ ɭɱɟɬɨɦ 

ɪɚɫɯɨɞɚ ɨɫɜɟɬɥɟɧɧɨɣ ɜɨɞɵ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ ɜɫɟɯ ɭɫɬɚɧɨɜɥɟɧɧɵɯ 

ɮɢɥɶɬɪɨɜ. Ɉɛɳɚɹ ɩɥɨɳɚɞɶ ɮɢɥɶɬɪɨɜɚɧɢɹ F, ɦ2, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

F = 
𝑄˔˖˕𝑇∙𝑉˗−ଷ,଺∙𝑛∙𝜔∙𝑡భ−𝑛∙𝑡మ∙𝑉˗                 (4.1) 

ɝɞɟ Ɍ – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɪɚɛɨɬɵ ɫɬɚɧɰɢɢ ɜ ɬɟɱɟɧɢɢ ɫɭɬɨɤ ɜ ɱ; 

      Vɮ – ɪɚɫɱɟɬɧɚɹ ɫɤɨɪɨɫɬɶ ɮɢɥɶɬɪɨɜɚɧɢɹ; 

       n – ɤɨɥɢɱɟɫɬɜɨ ɩɪɨɦɵɜɨɤ ɤɚɠɞɨɝɨ ɮɢɥɶɬɪɚ ɡɚ ɫɭɬɤɢ; 

      ω – ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɩɪɨɦɵɜɤɢ; 

      t1 – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɩɪɨɦɵɜɤɢ; 

      t2 – ɜɪɟɦɹ ɩɪɨɫɬɨɹ ɮɢɥɶɬɪɚ. 

F = 
଻଴ହ଼,ଽଶସ∙ଶହ−ଷ,଺∙ଶ∙ଵଶ,ହ∙଴,ଵ−ଶ∙଴,ଷଷ∙ଶହ   = 12,3 ɦ2       

Ʉɨɥɢɱɟɫɬɜɨ ɮɢɥɶɬɪɨɜ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ  

N = 0.5√𝐹                    (4.2) 

N = 0.5√ͳʹ.͵ = 1.75 ≈ 2 ɲɬ. 

ɋɤɨɪɨɫɬɶ ɮɢɥɶɬɪɨɜɚɧɢɹ ɩɪɢ ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ: Vː = ୕˚୤ୟ . (4.24) 
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Vː = ଶଽସ,ଵଶ∙ଵଶ,ଷ = ͳͳ,ͻ ˏ/˚. 

ɋɪɟɞɧɟɱɚɫɨɜɨɣ ɪɚɫɯɨɞ ɜɨɞɵ ɧɚ ɩɪɨɦɵɜɤɭ ɮɢɥɶɬɪɨɜ: q = ୢ୰ୟଶସ ,          (4.3) 

ɝɞɟ r – ɱɢɫɥɨ ɩɪɨɦɵɜɨɤ ɤɚɠɞɨɝɨ ɮɢɥɶɬɪɚ ɜ ɫɭɬɤɢ, ɩɪɢɧɢɦɚɟɬɫɹ 1-2; 

d – ɪɚɫɯɨɞ ɜɨɞɵ ɧɚ ɨɞɧɭ ɩɪɨɦɵɜɤɭ ɮɢɥɶɬɪɚ: d = ୧଺଴୲୤ଵ଴଴଴,          (4.4) 

ɝɞɟ i – ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɜɡɪɵɯɥɟɧɢɹ, ɥ/(ɫ-ɦ2), ɩɪɢɧɢɦɚɟɦ ɞɥɹ ɮɢɥɶɬɪɨɜ ɫ 

ɡɚɝɪɭɡɤɨɣ ɚɧɬɪɚɰɢɬɨɦ i = 12 ɥ/(ɫ-ɦ2); 

t – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɜɡɪɵɯɥɹɸɳɟɣ ɩɪɨɦɵɜɤɢ, ɩɪɢɧɢɦɚɟɬɫɹ 20 ɦɢɧ 

(0,33 ɱɚɫɚ). d = ଵଶ∙଺଴∙଴,ଷଷ∙ଵଶ,ଷଵ଴଴଴ = ʹ,ͻ ˏଷ; 

q = ଶ,ଽ∙ଶ∙ଶଶସ = Ͳ,Ͷͺ ˏଷ/˚. 

ɋɤɨɪɨɫɬɶ ɮɢɥɶɬɪɚɰɢɢ ɩɪɢ ɮɨɪɫɢɪɨɜɚɧɧɨɦ ɪɟɠɢɦɟ: V˗ = ୕˚୤ሺୟ−ଵሻ.          (4.5) 

V˗ = ଶଽସ,ଵଵଶ,ଷ∙ሺଶ−ଵሻ = ʹ͵,ͻ ˏ/˚. 

 

4.5 Ɋɟɡɟɪɜɭɚɪ ɩɪɨɦɵɜɧɨɣ ɜɨɞɵ 

 W˒˓ˑˏ = ଶ୧୲ଷ଺଴଴୤ୟଵ଴଴଴ , ɦ3         (4.6) 

W˒˓ˑˏ = ଶ∙ଵଶ,଴∙଴,ଷଷ∙ଷ଺଴଴∙ଵଶ,ଷ∙ଶଵ଴଴଴ = ͹Ͳͳ ˏଷ. 

ɉɪɢɧɢɦɚɟɦ ɠɟɥɟɡɨɛɟɬɨɧɧɵɣ ɪɟɡɟɪɜɭɚɪ ɧɚ 700 ɦ3. 
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4.6 Ɋɚɫɱɟɬ ɫɨɪɛɰɢɨɧɧɵɯ ɮɢɥɶɬɪɨɜ ɞɥɹ ɨɱɢɫɬɤɢ ɦɧɨɝɨɤɨɦɩɨɧɟɧɬɧɨɣ 

ɜɨɞɵ 

ȼ ɤɚɱɟɫɬɜɟ ɡɚɝɪɭɡɤɢ ɮɢɥɶɬɪɨɜ ɢɫɩɨɥɶɡɭɟɦ ɛɨɧɵ ɫ ɚɞɫɨɪɛɟɧɬɨɦ 

«ɉɟɧɨɫɢɥɢɤɚɬ» 

ɉɨɤɚɡɚɬɟɥɶ Ɍɨɪɝɨɜɨɣ ɦɚɪɤɢ ɧɟɬ 

Ɉɫɧɨɜɚ ɉɚɥɵɝɨɪɫɤɢɬ 

ȼɢɞ Ƚɪɚɧɭɥɵ ɫɜɨɛɨɞɧɨɣ ɮɨɪɦɵ, ɪɚɡɦɟɪɨɦ 

0,15-0,3 ɦɦ, ɰɜɟɬ ɨɬ ɛɟɥɨɝɨ ɞɨ ɤɪɟɦɨɜɨɝɨ 

ɋɨɪɛɰɢɨɧɧɚɹ ɟɦɤɨɫɬɶ (ɩɨɝɥɨɳɚɸɳɚɹ 

ɫɩɨɫɨɛɧɨɫɬɶ) ɩɨ ɧɟɮɬɢ, ɦɝ / ɝ  

15,79 – 26,7 

 

Ɉɛɴɟɦɧɵɣ ɜɟɫ (ɧɚɫɵɩɧɚɹ ɩɥɨɬɧɨɫɬɶ), ɤɝ/ɦ3 135-180 

Ɍɟɦɩɟɪɚɬɭɪɚ ɩɪɢɦɟɧɟɧɢɹ, ºɋ +4...+25 

ɋɬɟɩɟɧɶ ɢɡɜɥɟɱɟɧɢɹ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ 74% 

Ɇɚɤɫɢɦɚɥɶɧɚɹ ɞɨɡɚ ɫɨɪɛɟɧɬɚ 1,6 - 2,8 ɝ/ɥ 

Ⱦɨɡɚ ɜɵɝɪɭɠɚɟɦɨɝɨ ɫɨɪɛɟɧɬɚ  0,83 ɦɝ/ɥ 

Ɋɚɫɱɟɬɧɚɹ ɜɵɫɨɬɚ ɫɨɪɛɰɢɨɧɧɨɣ ɡɚɝɪɭɡɤɢ ɜ 

ɚɞɫɨɪɛɟɪɟ 

ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ D ɫɨɪɛɰɢɨɧɧɨɝɨ 

ɮɢɥɶɬɪɚ  

0,8 – 1,5ɦ 

Ɏɥɨɬɚɰɢɨɧɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ 3-12 ɱɚɫɨɜ 

 

ɇɚɯɨɞɢɦ ɨɛɳɭɸ ɩɥɨɳɚɞɶ ɨɞɧɨɜɪɟɦɟɧɧɨ ɢ ɩɚɪɚɥɥɟɥɶɧɨ ɪɚɛɨɬɚɸɳɢɯ 

ɚɞɫɨɪɛɟɧɬɨɜ: F˔ = ୕୚̊ ,          (4.7) 

ɝɞɟ V – ɫɤɨɪɨɫɬɶ ɮɢɥɶɬɪɚɰɢɢ ɜɨɞɵ ɱɟɪɟɡ ɫɨɪɛɟɧɬ, ɩɪɢɧɢɦɚɟɦ V = 12 ɦ/ɫ. F˔ = ଶଽସ,ଵଵଶ = ʹͶ,ͷ ˏଶ. 
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Ʉɨɥɢɱɟɫɬɜɨ ɩɚɪɚɥɥɟɥɶɧɨ ɢ ɨɞɧɨɜɪɟɦɟɧɧɨ ɪɚɛɨɬɚɸɳɢɯ ɥɢɧɢɣ ɚɞɫɨɪɛɟɧɬɨɜ 

ɩɪɢ Dabs = 1,5 ɦ: Nୟୠୱୠ = F౗ౘ౩୤౗ౘ౩ ,          (4.8) 

ɝɞɟ fabs – ɩɥɨɳɚɞɶ ɫɟɱɟɧɢɹ ɨɞɧɨɝɨ ɮɢɥɶɬɪɚ, ɦ2: 

fୟୠୱ = πୈ౗ౘ౩మସ ,         (4.9) 

Ⱦɥɹ ɬɪɟɯɤɚɦɟɪɧɨɝɨ ɮɢɥɶɬɪɚ: fୟୠୱ = ͵ ∙ ଷ,ଵସ∙ଵ,ହమସ = ͷ,͵ ˏଶ; 

Nୟୠୱୠ = ଶସ,ହହ,ଷ = Ͷ,͸ ˛˕. 

ɉɪɢɧɢɦɚɟɦ ɤ ɪɚɛɨɬɟ 5 ɩɚɪɚɥɥɟɥɶɧɨ ɢ ɨɞɧɨɜɪɟɦɟɧɧɨ ɪɚɛɨɬɚɸɳɢɯ ɥɢɧɢɣ 

ɚɞɫɨɪɛɟɧɬɨɜ ɩɪɢ ɫɤɨɪɨɫɬɢ ɮɢɥɶɬɪɚɰɢɢ 12 ɦ/ɱ. 

Ɇɚɤɫɢɦɚɥɶɧɚɹ ɞɨɡɚ ɫɨɪɛɟɧɬɚ: Dୱୠ୫ୟ୶ = େː−ʠˍୟ౩ౘౣ౗x ,          (4.10) 

ɝɞɟ ɋɧ, ɋɤ – ɤɨɧɰɟɧɬɪɚɰɢɹ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɜ ɢɫɯɨɞɧɨɣ ɢ ɮɢɥɶɬɪɨɜɚɧɧɨɣ 

ɜɨɞɟ, ɦɝ/ɥ. ɋɧ = 0,8 ɦɝ/ɥ, ɋɤ = 0,22 ɦɝ/ɥ; aୱୠ୫ୟ୶ – ɦɚɤɫɢɦɚɥɶɧɚɹ ɫɨɪɛɰɢɨɧɧɚɹ ɟɦɤɨɫɬɶ ɫɨɪɛɟɧɬɚ, ɦɝ/ɥ: aୱୠ୫ୟ୶ = ʹͷ͵√ʠː,         (4.11) aୱୠ୫ୟ୶ = ʹͷ͵√Ͳ,ͺ = ʹʹ͸,͵ ɦɝ/ɥ; Dୱୠ୫ୟ୶ = ଴,଼−଴,ଶଶଶଶ଺,ଷ = Ͳ,ͲͲ͵ ˏˆ/ˎ. 

Ɉɪɢɟɧɬɢɪɨɜɨɱɧɚɹ ɜɵɫɨɬɚ ɡɚɝɪɭɡɤɢ, ɪɚɜɧɚɹ ɜɵɫɨɬɟ ɚɞɫɨɪɛɟɪɚ: 

H = ୈ౩ౘౣ౗x୲౗d౩౥౦୩౗d౩ୟ౩ౘౣ౗x,         (4.12) 

ɝɞɟ tୟୢୱ୭୮  - ɨɪɢɟɧɬɢɪɨɜɨɱɧɚɹ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɪɚɛɨɬɵ ɭɫɬɚɧɨɜɤɢ ɞɨ ɩɪɨɫɤɨɤɚ; 
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kads - ɡɚɞɚɧɧɚɹ ɫɬɟɩɟɧɶ ɢɫɱɟɪɩɚɧɢɹ ɟɦɤɨɫɬɢ ɫɨɪɛɟɧɬɚ. ɋɨɝɥɚɫɧɨ 

ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɦ ɞɚɧɧɵɦ kads= 0,5.  H = ଴,଴଴ଷ∙ଶଽ଼,ସ∙ଶସ଴,ହ∙ଶଶ଺,ଷ = Ͳ,ͷ ˏ. 

Ⱦɨɡɚ ɫɨɪɛɟɧɬɚ, ɜɵɝɪɭɠɚɟɦɨɝɨ ɢɡ ɚɞɫɨɪɛɟɪɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

          Dୱୠ = C୬ − CˍKୱୠ ∙ ˃ୱୠ୫ୟ୶ 

ɝɞɟ Kୱୠ−ɡɚɞɚɧɧɚɹ ɫɬɟɩɟɧɶ ɢɫɱɟɪɩɚɧɢɹ ɟɦɤɨɫɬɢ ɫɨɪɛɟɧɬɚ. ɋɨɝɥɚɫɧɨ 

ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɦ ɞɚɧɧɵɦ Ʉsb= 0,5.           Dୱୠ = ଴,଼ଷ−଴,ଶଶ଴,ହ∙ଶଶ଺,ଷ  = 0,005 ɦɝ/ɥ. 

Ⱦɥɹ ɩɟɪɟɤɚɱɤɢ ɜɨɞɵ ɜ Ɋɑȼ ɩɪɢɧɢɦɚɟɦ 3 ɧɚɫɨɫɚ ɝɨɪɢɡɨɧɬɚɥɶɧɵɣ DAB 

KDNE 125-250/230. 

 

4.8 Ɋɚɫɱɟɬ ɨɛɟɡɡɚɪɚɠɢɜɚɧɢɹ ɜɨɞɵ ɛɚɤɬɟɪɢɰɢɞɧɵɦɢ ɥɭɱɚɦɢ 

 

Ⱦɟɣɫɬɜɢɟ ɛɚɤɬɟɪɢɰɢɞɧɨɝɨ ɨɛɥɭɱɟɧɢɹ ɹɜɥɹɟɬɫɹ ɩɨɱɬɢ ɦɝɧɨɜɟɧɧɵɦ, ɢ, 

ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɜɨɞɚ, ɩɪɨɲɟɞɲɚɹ ɱɟɪɟɡ ɭɫɬɚɧɨɜɤɭ, ɦɨɠɟɬ ɫɪɚɡɭ ɠɟ ɩɨɫɬɩɭɩɚɬɶ 

ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɤ ɩɨɬɪɟɛɢɬɟɥɸ. 

Ɉɛɟɡɡɚɪɚɠɢɜɚɧɢɟ ɜɨɞɵ ɩɪɨɢɫɯɨɞɢɬ ɜɫɥɟɞɫɬɜɢɟ ɮɨɬɨɯɢɦɢɱɟɫɤɨɝɨ 

ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɛɚɤɬɟɪɢɢ, ɧɚɯɨɞɹɳɢɟɫɹ ɜ ɜɨɞɟ, ɭɥɶɬɪɚɮɢɨɥɟɬɨɜɨɣ 

ɛɚɤɬɟɪɢɰɢɞɧɨɣ ɷɧɟɪɝɢɢ, ɢɡɥɭɱɚɟɦɨɣ ɫɩɟɰɢɚɥɶɧɵɦɢ ɥɚɦɩɚɦɢ. 

Ɋɚɫɱɟɬɧɵɣ ɛɚɤɬɟɪɢɰɢɞɧɵɣ ɩɨɬɨɤ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ  

Fɛ = - 
𝑄˚˃˔ ∙ 𝛼 ∙𝑘 ∙ 𝑖𝑔ሺ 𝑃𝑃బሻଵହ଺ଷ.ସ ∙ ŋ˒ ∙ ŋబ          (4.13) 

ɝɞɟ 𝛼 - ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɝɥɨɳɟɧɢɹ ɨɛɥɭɱɚɟɦɨɣ ɜɨɞɵ, ɜ ɦ3/ɱ; 

       k – ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɩɪɨɬɢɜɥɹɟɦɨɫɬɢ ɨɛɥɭɱɚɟɦɵɯ ɛɚɤɬɟɪɢɣ; 
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       Ɋ0 – ɤɨɥɢɱɟɫɬɜɨ ɛɚɤɬɟɪɢɣ ɜ 1 ɥ ɜɨɞɵ, ɢɥɢ ɤɨɥɢ-ɢɧɞɟɤɫ ɜɨɞɵ; 

       Ɋ – ɤɨɥɢɱɟɫɬɜɨ ɜɨɞɵ ɜ 1 ɥ ɜɨɞɵ ɩɨɫɥɟ ɨɛɥɭɱɟɧɢɹ; 

      ŋ˒ – ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɛɚɤɬɟɪɢɰɢɞɧɨɝɨ ɩɨɬɨɤɚ; 

      ŋ଴ – ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɛɚɤɬɟɪɢɰɢɞɧɨɝɨ ɢɡɥɭɱɟɧɢɹ, ɡɚɜɢɫɹɳɟɝɨ ɨɬ 

ɬɨɥɳɢɧɵ ɫɥɨɹ ɜɨɞɵ ɢ ɬ.ɩ.. 

Fɛ = - 
ଶଽସ,ଵଶ ∙଴,ଵ ∙ଶହ଴଴ ∙ ሺ−ଷሻଵହ଺ଷ,ସ ∙଴,ଽ ∙଴,ଽ  = 174,2 ɜɬ. 

ɉɨɬɪɟɛɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɥɚɦɩ ɫɨɫɬɚɜɢɬ  

n = Fɛ / Fɥ           (4.14) 

ɝɞɟ Fɥ – ɪɚɫɱɟɬɧɵɣ ɛɚɤɬɟɪɢɰɢɞɧɵɣ ɩɨɬɨɤ ɥɚɦɩɵ ɜ вт ɩɨɫɥɟ 4500 – 5000 ɱ 

ɝɨɪɟɧɢɹ. Ⱦɥɹ Ȼɍȼ – 60ɉ ɫɨɫɬɚɜɢɬ 4 ɜɬ. 

n = 174 /4 = 44 ɲɬ. 

ɉɨɞɛɢɪɚɟɦ ɭɫɬɚɧɨɜɤɭ Ɉȼ – 3ɇ ɞɥɹ ɧɟɩɨɝɪɭɠɧɵɯ ɥɚɦɩ. 

Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ ɨɛɟɡɡɚɪɚɠɢɜɚɧɢɟ ɜɨɞɵ 

S = 
𝑁 ∙𝑛𝑄˚˃˔           (4.15) 

ɝɞɟ N – ɦɨɳɧɨɫɬɶ, ɩɨɬɪɟɛɥɹɟɦɚɹ ɨɞɧɨɣ ɥɚɦɩɨɣ. 

S = 
଺଴ ∙ସସଶଽସ,ଶ  = 9 вт∙ч/м3. 
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Ƚɥɚɜɚ 5 Ƚɪɚɧɢɰɵ ɁɋɈ 

 

ɇɚ ɨɫɧɨɜɚɧɢɢ ɋɚɧɉɢɇ 2.1.4.1110-02 ɢ ɩɪɨɟɤɬɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ 

ɪɚɫɫɱɢɬɵɜɚɟɦ ɪɚɞɢɭɫɵ I,II,III ɩɨɹɫɨɜ ɁɋɈ ɜɨɞɨɡɚɛɨɪɧɨɝɨ ɫɨɨɪɭɠɟɧɢɹ ɢɡ 

ɩɨɞɡɟɦɧɵɯ ɜɨɞɨɢɫɬɨɱɧɢɤɨɜ, ɫɨɫɬɨɹɳɟɝɨ ɢɡ 22 ɪɚɛɨɱɢɯ ɫɤɜɚɠɢɧ, ɩɪɢ 

ɫɥɟɞɭɸɳɢɯ  ɝɢɞɪɨɝɟɨɥɨɝɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɚɯ: 

Q – ɫɭɦɦɚɪɧɵɣ ɜɨɞɨɨɬɛɨɪ ɧɚ ɜɨɞɨɡɚɛɨɪɟ – 7058,9 ɦ3/ɫɭɬ; 

m – ɫɪɟɞɧɹɹ ɦɨɳɧɨɫɬɶ ɡɨɧɵ ɚɤɬɢɜɧɨɣ ɮɢɥɶɬɪɚɰɢɢ ɜɨɞɨɧɨɫɧɨɝɨɝɨɪɢɡɨɧɬɚ 

ɧɚ ɭɱɚɫɬɤɟ ɜɨɞɨɡɚɛɨɪɚ – 35 ɦ; 

n – ɩɨɪɢɫɬɨɫɬɶ ɜɨɞɨɜɦɟɳɚɸɳɢɯ ɩɨɪɨɞ – 0,722; 

i - ɭɤɥɨɧ ɩɨɞɡɟɦɧɨɝɨ ɩɨɬɨɤɚ – 0,004; 

Ʉɮ – ɤɨɷɮɮɢɰɢɟɧɬ ɮɢɥɶɬɪɚɰɢɢ ɜɨɞɨɜɦɟɳɚɸɳɢɯ ɩɨɪɨɞ – 12 ɦ/ɫɭɬ 

q – ɪɚɫɯɨɞ ɟɫɬɟɫɬɜɟɧɧɨɝɨ ɩɨɬɨɤɚ: 

q = k˗mi (5.1) 

q = ͳʹ ∙ ͵ͷ ∙ Ͳ,ͲͲͶ = ͳ,͸ͺ ˏଶ/˔˖˕. 

ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɞɟɛɢɬ ɜɨɞɨɡɚɛɨɪɚ ɩɨɥɧɨɫɬɶɸ ɤɨɦɩɟɧɫɢɪɭɟɬɫɹ 

ɟɫɬɟɫɬɜɟɧɧɵɦ ɩɨɬɨɤɨɦ, ɚ ɪɟɱɧɵɟ ɜɨɞɵ ɧɟ ɭɱɚɫɬɜɭɸɬ ɜ ɩɢɬɚɧɢɢ ɜɨɞɨɡɚɛɨɪɚ. 

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɜɨɞɨɡɚɛɨɪɚ ɞɨ ɪɟɤɢ ɏ0 = 167,3 ɦ. 

 

5.1 ɉɟɪɜɵɣ ɩɨɹɫ ɁɋɈ  

 

ɉɟɪɜɵɣ ɩɨɹɫ ɁɋɈ (ɡɨɧɚ ɫɬɪɨɝɨɝɨ ɪɟɠɢɦɚ) ɭɫɬɚɧɨɜɥɟɧ ɜ ɰɟɥɹɯ ɭɫɬɪɚɧɟɧɢɹ 

ɜɨɡɦɨɠɧɨɫɬɢ ɫɥɭɱɚɣɧɨɝɨ ɢɥɢ ɭɦɵɲɥɟɧɧɨɝɨ ɡɚɝɪɹɡɧɟɧɢɹ ɜɨɞɵ ɢɫɬɨɱɧɢɤɚ ɜ 

ɦɟɫɬɟ ɧɚɯɨɠɞɟɧɢɣ ɜɨɞɨɡɚɛɨɪɧɨɝɨ ɫɨɨɪɭɠɟɧɢɹ. 
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ɉɨ ɝɢɞɪɨɝɟɨɥɨɝɢɱɟɫɤɢɦ ɭɫɥɨɜɢɹɦ ɩɨɞɡɟɦɧɵɟ ɜɨɞɵ ɩɪɨɟɤɬɢɪɭɟɦɵɯ 

ɜɨɞɨɡɚɛɨɪɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɨɬɧɨɫɹɬɫɹ ɤ ɧɟɞɨɫɬɚɬɨɱɧɨ ɡɚɳɢɳɟɧɧɵɦ, ɧɨ 

ɭɱɢɬɵɜɚɹ ɛɥɚɝɨɩɪɢɹɬɧɵɟ ɫɚɧɢɬɚɪɧɵɟ ɢ ɬɨɩɨɝɪɚɮɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ 

(ɪɚɫɩɨɥɨɠɟɧɢɟ ɧɚ ɡɧɚɱɢɬɟɥɶɧɨɦ  ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɫɟɥɟɧɧɨɝɨ ɩɭɧɤɬɚ ɢ  

ɬɟɪɪɢɬɨɪɢɣ ɫɟɥɶɯɨɡɭɝɨɞɢɣ, ɧɚ  ɬɟɪɪɢɬɨɪɢɢ  ɧɟ  ɩɨɞɜɟɪɠɟɧɧɨɣ  ɬɟɯɧɨɝɟɧɧɨɦɭ 

ɜɨɡɞɟɣɫɬɜɢɸ)  ɝɪɚɧɢɰɭ ɩɟɪɜɨɝɨ ɩɨɹɫɚ ɡɨɧɵ ɫɚɧɢɬɚɪɧɨɣ  ɨɯɪɚɧɵ ɜ ɩɪɨɟɤɬɟ 

ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɭɫɬɚɧɨɜɢɬɶ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 30 ɦ ɨɬ ɫɤɜɚɠɢɧ, ɱɬɨ ɧɟ ɩɪɨɬɢɜɨɪɟɱɢɬ 

ɩ. 10.12. ɋɇɢɉ 2.04.02-84.  

Ɇɟɫɬɨɩɨɥɨɠɟɧɢɟ ɫɤɜɚɠɢɧ, ɢɯ ɝɢɞɪɨɝɟɨɥɨɝɢɱɟɫɤɢɟ ɢ ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ 

ɨɫɨɛɟɧɧɨɫɬɢ ɢɦɟɸɬ ɪɹɞ ɛɥɚɝɨɩɪɢɹɬɧɵɯ ɭɫɥɨɜɢɣ, ɩɪɟɩɹɬɫɬɜɭɸɳɢɯ ɫɥɭɱɚɣɧɨɦɭ 

ɩɨɩɚɞɚɧɢɸ ɡɚɝɪɹɡɧɟɧɢɣ:  

– ɰɟɦɟɧɬɚɠ ɤɨɧɞɭɤɬɨɪɚ ɜ ɢɧɬɟɪɜɚɥɟ 0-15 ɦ;   

– ɨɛɭɫɬɪɨɣɫɬɜɨ ɡɚɬɪɭɛɧɨɣ ɰɟɦɟɧɬɚɰɢɢ; 

– ɨɛɨɪɭɞɨɜɚɧɢɟ ɛɟɬɨɧɧɨɣ ɩɨɞɭɲɤɢ ɜɨɤɪɭɝ ɫɤɜɚɠɢɧɵ; 

– ɫɬɜɨɥ ɫɤɜɚɠɢɧɵ ɨɛɭɫɬɪɨɟɧ ɨɝɨɥɨɜɤɨɦ ɢ ɪɚɡɦɟɳɟɧ ɜ ɩɚɜɢɥɶɨɧɟ. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɟ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɋɚɧɉɢɇ 2.1.4.1110-02 ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɩɟɪɜɨɝɨ 

ɩɨɹɫɚ  ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɫɥɟɞɭɸɳɢɟ  ɦɟɪɨɩɪɢɹɬɢɹ:  

- ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɩɨ ɩɟɪɢɦɟɬɪɭ 1 ɩɨɹɫɚ ɁɋɈ ɝɥɭɯɨɝɨ ɠɟɥɟɡɨɛɟɬɨɧɧɨɝɨ 

ɨɝɪɚɠɞɟɧɢɹ ɫ 4-ɦɹ ɧɢɬɹɦɢ ɤɨɥɸɱɟɣ ɩɪɨɜɨɥɨɤɢ ɧɚ ɤɪɨɧɲɬɟɣɧɚɯ ɫ ɜɧɭɬɪɟɧɧɟɣ 

ɫɬɨɪɨɧɵ;  

- ɩɪɨɜɟɞɟɧɢɟ ɩɥɚɧɢɪɨɜɨɱɧɵɯ ɪɟɲɟɧɢɣ ɩɨ ɨɬɜɨɞɭ ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ ɫɬɨɤɚ, 

ɧɚ ɜɴɟɡɞɟ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɜɨɪɨɬɚ.  
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5.2 ȼɬɨɪɨɣ ɩɨɹɫ ɁɋɈ 

 

Ɋɚɫɱɟɬ ɝɪɚɧɢɰ ɜɬɨɪɨɝɨ ɩɨɹɫɚ ɨɫɧɨɜɚɧ ɧɚ ɦɟɬɨɞɢɤɟ ɇɂɂ ȼɈȾȽȿɈ, 

ɪɚɫɱɟɬɧɨɟ ɜɪɟɦɹ Ɍɦ (ɜɪɟɦɹ ɩɪɨɞɜɢɠɟɧɢɹ ɦɢɤɪɨɛɧɨɝɨ ɡɚɪɚɠɟɧɢɹ) ɩɪɢɧɢɦɚɟɦ 

ɪɚɜɧɨɟ 200 ɫɭɬɨɤ, ɬ.ɤ. ɜɨɞɨɧɨɫɧɵɣ ɝɨɪɢɡɨɧɬ ɧɚ ɩɥɨɳɚɞɤɟ ɜɨɞɨɡɚɛɨɪɚ ɧɚɩɨɪɧɵɣ, 

ɧɟɨɝɪɚɧɢɱɟɧɧɵɣ ɩɥɚɫɬɢɧɟ ɢɦɟɟɬ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ ɫɜɹɡɢ ɫ ɜɨɞɨɟɦɨɦ. Ɋɚɫɱɟɬ 

ɚɧɚɥɢɬɢɱɟɫɤɨɣ ɤɨɨɪɞɢɧɚɬɵ ɏɜ ɜɨɞɨɪɚɡɞɟɥɶɧɨɣ ɬɨɱɤɢ: 

Х˅ = Х଴ ∙ √ͳ − ୕π∙ଡ଼౥∙୯, (5.2) 

ɝɞɟ ɏ0 – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɪɟɤɢ ɞɨ ɜɨɞɨɡɚɛɨɪɚ, ɦ; 

Q – ɞɟɛɢɬ ɜɨɞɨɡɚɛɨɪɚ; 

q– ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɩɨɬɨɤɚ ɩɨɞɡɟɦɧɵɯ ɜɨɞ. 

Х˅ = ͳ͸͹,͵ ∙ √ͳ − ଻଴ହ଼,ଽଷ,ଵସ∙ଵ଺଻,ଷ∙ଵ,଺଼ = ͶͶʹ.͸. 

ɉɨɝɪɟɲɧɨɫɬɢ ɨɬɤɥɨɧɟɧɢɹ: 

 Xଵ˅ = ХʑХʝ, (5.3) 

Xଵ˅ = ସସଶ.଺ଵ଺଻,ଷ = ʹ,͸. 

Ɉɛɳɢɣ ɪɚɞɢɭɫ ɝɪɚɧɢɰɵ ɜɬɨɪɨɝɨ ɩɨɹɫɚ ɧɚɯɨɞɢɦ ɩɨ ɮɨɪɦɭɥɟ 

Rଶ = √୕୘Mπ୫୬, (5.4) 

Rଶ = √ ଻଴ହ଼,ଽ∙ଶ଴଴ଷ,ଵସ∙ଷହ∙଴,଻଻ଶ =  ͳʹͻ ˏ. 

ɉɨɝɪɟɲɧɨɫɬɶ ɨɬɤɥɨɧɟɧɢɹ: 
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Tଵ = ୯∙୘Mଡ଼౥∙୫∙୬, (5.5) 

Tଵ = ଵ,଺଼∙ଶ଴଴ଵ଺଻,ଷ∙ଷହ∙଴,଻ଶଶ = Ͳ,Ͳ͹. 

Ɋɚɫɫɬɨɹɧɢɟ ɜɜɟɪɯ ɩɨ ɩɨɬɨɤɭ ɞɜɢɠɟɧɢɹ ɩɨɞɡɟɦɧɵɯ ɜɨɞ: 

R = R୯ + ∆R; (5.6) 

R୯ = ʡˏ∙୯୫∙୬ ; (5.7) 

ɝɞɟ Rq - ɪɚɫɫɬɨɹɧɢɟ, ɩɪɟɨɞɨɥɟɜɚɟɦɨɟ ɱɚɫɬɢɰɚɦɢ ɜɨɞɵ ɩɪɢ ɞɜɢɠɟɧɢɢ ɫɨ 

ɫɤɨɪɨɫɬɶɸ ɛɵɬɨɜɨɝɨ ɩɨɬɨɤɚ q. 

R୯ = ଶ଴଴∙ଵ,଺଼ଷହ∙଴,଻ଶଶ = ͳʹ,Ͷ ˏ. 

Δ R = Δ R1∙ ɏɨ;  (5.8) 

ɝɞɟ Δ R1 ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɵɦ 0,68; ∆R = Ͳ,͸ͺ ∙ ͳ͸͹,͵ = ͳͳ͵,ͺ ˏ. R = ͳʹ,Ͷ + ͳͳ͵,ͺ = ͳʹ͸,ʹ ˏ. 

Ɋɚɫɫɬɨɹɧɢɟ ɜɧɢɡ ɩɨ ɩɨɬɨɤɭ r ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 

 r = rଵ ∙ Хˑ; (5.9) 

ɝɞɟ ɡɧɚɱɟɧɢɟ rଵ = 0,6; r = Ͳ,͸ ∙ ͳ͸͹,͵ = ͳͲͲ,Ͷ ˏ. 

ɒɢɪɢɧɭ ɁɋɈ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 

d = ଶ∙୕∙ʡˏπ∙୫∙୬∙L ; (5.10) 
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L = R + r, (5.11) L = ͳʹ͸,ʹ + ͳͲͲ,Ͷ = ʹʹ͸,͸ ˏ; 

d = ଶ∙଻଴ହ଼,ଽ∙ଶ଴଴ଷ,ଵସ∙ଷହ∙଴,଻଻ଶ∙ଶଶ଺,଺ = ͳͶ͸,ͻ ˏ. 

Ɉɛɳɚɹ ɲɢɪɢɧɚ II ɩɨɹɫɚ ɁɋɈ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ 2d = 2 ∙ 146,9 = 293,7 ɦ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɪɚɡɦɟɪɵ II ɩɨɹɫɚ ɁɋɈ ɞɚɧɧɨɝɨ ɜɨɞɨɡɚɛɨɪɚ ɫɥɟɞɭɸɳɢɟ: 

 ɨɛɳɢɣ ɪɚɞɢɭɫ (R2) = 129 ɦ; 

 ɜɜɟɪɯ ɩɨ ɩɨɬɨɤɭ ( R ) = 126,2 ɦ; 

 ɜɧɢɡ ɩɨ ɩɨɬɨɤɭ (r) = 100,4 ɦ; 

 ɨɛɳɚɹ ɲɢɪɢɧɚ (2d) = 293,7 ɦ. 

 

5.3 Ɍɪɟɬɢɣ ɩɨɹɫ ɁɋɈ 

 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɝɪɚɧɢɰ ɁɋɈ ɬɪɟɬɶɟɝɨ ɩɨɹɫɚ ɪɚɫɱɟɬɧɨɟ ɜɪɟɦɹ Ɍɯ (ɜɪɟɦɹ 

ɩɪɨɞɜɢɠɟɧɢɹ ɯɢɦɢɱɟɫɤɨɝɨ ɡɚɝɪɹɡɧɢɬɟɥɹ – 25-50 ɥɟɬ (ɜɵɪɚɠɚɟɬɫɹ ɜ ɫɭɬɤɚɯ) 

ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɨɟ ɩɟɪɢɨɞɭ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨɞɨɡɚɛɨɪɚ 9125 ɫɭɬɨɤ ɫ ɧɚɫɬɨɹɳɟɝɨ 

ɜɪɟɦɟɧɢ. 

ȼ ɢɡɨɥɢɪɨɜɚɧɧɨɦ ɩɥɚɫɬɟ ɪɚɫɱɟɬ ɝɪɚɧɢɰɵ III ɩɨɹɫɚ ɁɋɈ ɩɪɨɢɡɜɨɞɢɦ ɩɨ 

ɮɨɪɦɭɥɟ 

Rଷ  = √ ୕∙ʡ˘π∙୫∙୬  ;                                                                                                     (5.12) 

Rଷ  = √ ଻଴ହ଼,ଽ∙ଽ ଵଶହଷ,ଵସ∙ଷହ∙଴,଻଻ଶ = ͺ͹ͳ,͵ ˏ. 

 

ɋɪɟɞɧɢɣ ɩɨɹɫ ɫɬɪɨɝɨɣ ɨɯɪɚɧɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ ɫɪɟɞɧɟɚɪɢɮɦɟɬɢɱɟɫɤɨɟ 

ɜɬɨɪɨɝɨ ɢ ɬɪɟɬɶɟɝɨ ɩɨɹɫɨɜ ɁɋɈ: 
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R = ୖమ+ୖయଶ , (5.13) 

R = ଵଶଽ+଼଻ଵ,ଷଶ = ͷͲͲ,ͳͷ ˏ. 

ɍɫɬɚɧɚɜɥɢɜɚɟɦ ɩɨɹɫ ɫɬɪɨɝɨɣ ɨɯɪɚɧɵ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 500,15 ɦ ɨɬ ɤɚɠɞɨɣ 

ɫɤɜɚɠɢɧɵ ɜɨɞɨɡɚɛɨɪɚ. 

 

5.4 ɉɪɚɜɢɥɚ ɢ ɪɟɠɢɦ ɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɬɟɪɪɢɬɨɪɢɣ, 

ɜɯɨɞɹɳɢɯ ɜ ɁɋɈ 

 

Ɍɟɪɪɢɬɨɪɢɹ ɩɟɪɜɨɝɨ ɩɨɹɫɚ ɁɋɈ ɞɨɥɠɧɚ ɛɵɬɶ ɫɩɥɚɧɢɪɨɜɚɧɚ ɞɥɹ ɨɬɜɨɞɚ 

ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ ɫɬɨɤɚ ɡɚ ɟɟ ɩɪɟɞɟɥɵ, ɨɡɟɥɟɧɟɧɚ, ɨɝɪɚɠɞɟɧɚ ɢ ɨɛɟɫɩɟɱɟɧɚ 

ɨɯɪɚɧɨɣ.  

Ⱦɨɪɨɠɤɢ ɤ ɫɨɨɪɭɠɟɧɢɹɦ ɞɨɥɠɧɵ ɢɦɟɬɶ ɬɜɟɪɞɨɟ ɩɨɤɪɵɬɢɟ.  

ȼɨɞɨɩɪɨɜɨɞɧɵɟ ɫɨɨɪɭɠɟɧɢɹ ɞɨɥɠɧɵ ɛɵɬɶ ɨɛɭɫɬɪɨɟɧɵ ɫ ɭɱɟɬɨɦ 

ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɜɨɡɦɨɠɧɨɫɬɢ ɡɚɝɪɹɡɧɟɧɢɹ ɩɢɬɶɟɜɨɣ ɜɨɞɵ ɱɟɪɟɡ ɨɝɨɥɨɜɤɢ ɢ 

ɭɫɬɶɹ ɫɤɜɚɠɢɧ, ɥɸɤɢ ɢ ɩɟɪɟɥɢɜɧɵɟ ɬɪɭɛɵ ɪɟɡɟɪɜɭɚɪɨɜ ɢ ɭɫɬɪɨɣɫɬɜɚ ɡɚɥɢɜɤɢ 

ɧɚɫɨɫɨɜ.  

ȼɨɞɨɡɚɛɨɪɵ ɞɨɥɠɧɵ ɛɵɬɶ ɨɛɨɪɭɞɨɜɚɧɵ ɚɩɩɚɪɚɬɭɪɨɣ ɞɥɹ 

ɫɢɫɬɟɦɚɬɢɱɟɫɤɨɝɨ ɤɨɧɬɪɨɥɹ ɫɨɨɬɜɟɬɫɬɜɢɹ ɮɚɤɬɢɱɟɫɤɨɝɨ ɞɟɛɢɬɚ  ɩɪɨɟɤɬɧɨɣ 

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɨɣ ɩɪɢ ɟɝɨ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɢ 

ɨɛɨɫɧɨɜɚɧɢɢ ɝɪɚɧɢɰ ɁɋɈ.  

Ɂɞɚɧɢɹ ɞɨɥɠɧɵ ɛɵɬɶ ɨɛɨɪɭɞɨɜɚɧɵ ɤɚɧɚɥɢɡɚɰɢɟɣ ɫ ɨɬɜɟɞɟɧɢɟɦ ɫɬɨɱɧɵɯ 

ɜɨɞ ɜ ɛɥɢɠɚɣɲɭɸ ɫɢɫɬɟɦɭ ɛɵɬɨɜɨɣ ɢɥɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɤɚɧɚɥɢɡɚɰɢɢ ɢɥɢ ɧɚ 

ɦɟɫɬɧɵɟ ɫɬɚɧɰɢɢ ɨɱɢɫɬɧɵɯ ɫɨɨɪɭɠɟɧɢɣ, ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɡɚ ɩɪɟɞɟɥɚɦɢ ɩɟɪɜɨɝɨ 

ɩɨɹɫɚ ɁɋɈ ɫ ɭɱɟɬɨɦ ɫɚɧɢɬɚɪɧɨɝɨ ɪɟɠɢɦɚ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɜɬɨɪɨɝɨ ɩɨɹɫɚ. ȼ 

ɢɫɤɥɸɱɢɬɟɥɶɧɵɯ ɫɥɭɱɚɹɯ ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɤɚɧɚɥɢɡɚɰɢɢ ɞɨɥɠɧɵ ɭɫɬɪɚɢɜɚɬɶɫɹ 

ɜɨɞɨɧɟɩɪɨɧɢɰɚɟɦɵɟ ɩɪɢɟɦɧɢɤɢ ɧɟɱɢɫɬɨɬ ɢ ɛɵɬɨɜɵɯ ɨɬɯɨɞɨɜ, ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɜ 
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ɦɟɫɬɚɯ, ɢɫɤɥɸɱɚɸɳɢɯ ɡɚɝɪɹɡɧɟɧɢɟ ɬɟɪɪɢɬɨɪɢɢ ɩɟɪɜɨɝɨ ɩɨɹɫɚ ɁɋɈ ɩɪɢ ɢɯ 

ɜɵɜɨɡɟ.  

ɇɚ ɬɟɪɪɢɬɨɪɢɢ ɁɋɈ ɩɟɪɜɨɝɨ ɩɨɹɫɚ ɧɟ ɞɨɩɭɫɤɚɸɬɫɹ: 

- ɩɨɫɚɞɤɚ ɜɵɫɨɤɨɫɬɜɨɥɶɧɵɯ ɞɟɪɟɜɶɟɜ;  

- ɜɫɟ ɜɢɞɵ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɧɟ ɢɦɟɸɳɢɟ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɝɨ ɨɬɧɨɲɟɧɢɹ ɤ 

ɷɤɫɩɥɭɚɬɚɰɢɢ, ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɢ ɪɚɫɲɢɪɟɧɢɸ ɜɨɞɨɩɪɨɜɨɞɧɵɯ ɫɨɨɪɭɠɟɧɢɣ;  

- ɩɪɨɤɥɚɞɤɚ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɪɚɡɥɢɱɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ;  

- ɪɚɡɦɟɳɟɧɢɟ ɠɢɥɵɯ ɢ ɯɨɡɹɣɫɬɜɟɧɧɨ-ɛɵɬɨɜɵɯ ɡɞɚɧɢɣ; 

- ɩɪɨɠɢɜɚɧɢɟ ɥɸɞɟɣ;  

- ɩɪɢɦɟɧɟɧɢɟ ɹɞɨɯɢɦɢɤɚɬɨɜ ɢ ɭɞɨɛɪɟɧɢɣ.  

 

5.5 ɉɪɚɜɢɥɚ ɢ ɪɟɠɢɦ ɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɬɟɪɪɢɬɨɪɢɣ, 

ɜɯɨɞɹɳɢɯ ɜ ɁɋɈ ɜɬɨɪɨɝɨ ɩɨɹɫɚ 

 

ɇɚ ɬɟɪɪɢɬɨɪɢɢ, ɜɯɨɞɹɳɢɯ ɜ ɡɨɧɭ ɫɚɧɢɬɚɪɧɨɣ ɨɯɪɚɧɵ ɜɬɨɪɨɝɨ ɩɨɹɫɚ 

ɬɪɟɛɭɟɬɫɹ:  

- ɜɵɹɜɥɟɧɢɟ ɨɛɴɟɤɬɨɜ, ɡɚɝɪɹɡɧɹɸɳɢɯ ɢɫɬɨɱɧɢɤ  ɜɨɞɨɫɧɚɛɠɟɧɢɹ, ɫ 

ɪɚɡɪɚɛɨɬɤɨɣ ɤɨɧɤɪɟɬɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ, ɨɛɟɫɩɟɱɟɧɧɵɯ ɢɫɬɨɱɧɢɤɚɦɢ 

ɮɢɧɚɧɫɢɪɨɜɚɧɢɹ, ɩɨɞɪɹɞɧɵɦɢ ɨɪɝɚɧɢɡɚɰɢɹɦɢ ɢ ɫɨɝɥɚɫɨɜɚɧɧɵɯ ɫ ɰɟɧɬɪɨɦ 

ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɫɚɧɢɬɚɪɧɨ-ɷɩɢɞɟɦɢɨɥɨɝɢɱɟɫɤɨɝɨ ɧɚɞɡɨɪɚ;  

- ɜɵɹɜɥɟɧɢɟ, ɬɚɦɩɨɧɢɪɨɜɚɧɢɟ  ɢɥɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɫɬɚɪɵɯ, 

ɛɟɡɞɟɣɫɬɜɭɸɳɢɯ ɢɥɢ ɧɟɩɪɚɜɢɥɶɧɨ ɷɤɫɩɥɭɚɬɢɪɭɟɦɵɯ ɫɤɜɚɠɢɧ, ɩɪɟɞɫɬɚɜɥɹɸɳɢɯ 

ɨɩɚɫɧɨɫɬɶ  ɜ ɱɚɫɬɢ ɜɨɡɦɨɠɧɨɫɬɢ  ɡɚɝɪɹɡɧɟɧɢɹ ɧɨɜɵɯ ɝɨɪɢɡɨɧɬɨɜ;  

- ɜɵɩɨɥɧɟɧɢɟ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɫɚɧɢɬɚɪɧɨɦɭ ɛɥɚɝɨɭɫɬɪɨɣɫɬɜɭ ɬɟɪɪɢɬɨɪɢɢ 

ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ ɢ ɞɪɭɝɢɯ ɨɛɴɟɤɬɨɜ (ɨɛɨɪɭɞɨɜɚɧɢɟ ɤɚɧɚɥɢɡɚɰɢɟɣ, 

ɭɫɬɪɨɣɫɬɜɨ ɜɨɞɨɧɟɩɪɨɧɢɰɚɟɦɵɯ ɜɵɝɪɟɛɨɜ, ɨɪɝɚɧɢɡɚɰɢɹ ɨɬɜɨɞɚ ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ 

ɫɬɨɤɚ ɢ ɞɪ.);  

- ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɨɬɜɟɞɟɧɢɹ ɬɟɪɪɢɬɨɪɢɢ ɞɥɹ ɧɨɜɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɠɢɥɵɯ, 

ɩɪɨɦɵɲɥɟɧɧɵɯ ɢ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɨɛɴɟɤɬɨɜ, ɚ ɬɚɤɠɟ ɫɨɝɥɚɫɨɜɚɧɢɟ 



48 

 

ɢɡɦɟɧɟɧɢɣ ɬɟɯɧɨɥɨɝɢɣ ɞɟɣɫɬɜɭɸɳɢɯ ɩɪɟɞɩɪɢɹɬɢɣ, ɫɜɹɡɚɧɧɵɯ ɫ ɩɨɜɵɲɟɧɢɟɦ 

ɫɬɟɩɟɧɢ ɨɩɚɫɧɨɫɬɢ ɡɚɝɪɹɡɧɟɧɢɹ ɫɬɨɱɧɵɦɢ ɜɨɞɚɦɢ ɢɫɬɨɱɧɢɤɚ ɜɨɞɨɫɧɚɛɠɟɧɢɹ;  

- ɝɪɚɧɢɰɵ ɜɬɨɪɨɝɨ ɩɨɹɫɚ ɁɋɈ ɧɚ ɩɟɪɟɫɟɱɟɧɢɢ ɞɨɪɨɝ, ɩɟɲɟɯɨɞɧɵɯ ɬɪɨɩ ɢ 

ɩɪ. ɨɛɨɡɧɚɱɢɬɶ  ɫɬɨɥɛɚɦɢ ɫɨ ɫɩɟɰɢɚɥɶɧɵɦɢ ɡɧɚɤɚɦɢ. 

ɇɚ ɬɟɪɪɢɬɨɪɢɢ, ɜɯɨɞɹɳɢɯ ɜ ɡɨɧɭ ɫɚɧɢɬɚɪɧɨɣ ɨɯɪɚɧɵ ɜɬɨɪɨɝɨ ɩɨɹɫɚ ɧɟ 

ɞɨɩɭɫɤɚɟɬɫɹ: 

- ɛɭɪɟɧɢɟ ɧɨɜɵɯ ɫɤɜɚɠɢɧ ɢ ɧɨɜɨɟ ɫɬɪɨɢɬɟɥɶɫɬɜɨ, ɫɜɹɡɚɧɧɨɟ ɫ 

ɧɚɪɭɲɟɧɢɟɦ ɩɨɱɜɟɧɧɨɝɨ ɩɨɤɪɨɜɚ( ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɪɢ ɨɛɹɡɚɬɟɥɶɧɨɦ 

ɫɨɝɥɚɫɨɜɚɧɢɢ ɫ ɰɟɧɬɪɨɦ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ  ɫɚɧɢɬɚɪɧɨ-ɷɩɢɞɟɦɢɨɥɨɝɢɱɟɫɤɨɝɨ 

ɧɚɞɡɨɪɚ); 

- ɡɚɤɚɱɤɚ ɨɬɪɚɛɨɬɚɧɧɵɯ ɜɨɞ ɜ ɩɨɞɡɟɦɧɵɟ ɝɨɪɢɡɨɧɬɵ, ɩɨɞɡɟɦɧɨɝɨ  

ɫɤɥɚɞɢɪɨɜɚɧɢɹ ɬɜɟɪɞɵɯ ɨɬɯɨɞɨɜ ɢ ɪɚɡɪɚɛɨɬɤɢ ɧɟɞɪ ɡɟɦɥɢ;  

- ɪɚɡɦɟɳɟɧɢɹ ɫɤɥɚɞɨɜ ɝɨɪɸɱɟ-ɫɦɚɡɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɹɞɨɯɢɦɢɤɚɬɨɜ ɢ 

ɦɢɧɟɪɚɥɶɧɵɯ ɭɞɨɛɪɟɧɢɣ, ɧɚɤɨɩɢɬɟɥɟɣ ɩɪɨɦɫɬɨɤɨɜ, ɲɥɚɦɨɯɪɚɧɢɥɢɳ ɢ ɞɪɭɝɢɯ 

ɨɛɴɟɤɬɨɜ, ɨɛɭɫɥɨɜɥɢɜɚɸɳɢɯ ɨɩɚɫɧɨɫɬɶ ɯɢɦɢɱɟɫɤɨɝɨ ɡɚɝɪɹɡɧɟɧɢɹ  ɜɨɞ;  

- ɩɪɢɦɟɧɟɧɢɟ ɭɞɨɛɪɟɧɢɣ ɢ ɹɞɨɯɢɦɢɤɚɬɨɜ;  

- ɫɛɪɨɫ ɩɪɨɦɵɲɥɟɧɧɵɯ, ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ, ɝɨɪɨɞɫɤɢɯ ɢ ɥɢɜɧɟɜɵɯ 

ɫɬɨɱɧɵɯ ɜɨɞ, ɫɨɞɟɪɠɚɧɢɟ ɜ ɤɨɬɨɪɵɯ ɯɢɦɢɱɟɫɤɢɯ ɜɟɳɟɫɬɜ ɢ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ 

ɩɪɟɜɵɲɚɟɬ ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɫɚɧɢɬɚɪɧɵɦɢ ɩɪɚɜɢɥɚɦɢ ɝɢɝɢɟɧɢɱɟɫɤɢɟ ɧɨɪɦɚɬɢɜɵ 

ɤɚɱɟɫɬɜɚ ɜɨɞɵ;  

- ɪɚɡɦɟɳɟɧɢɟ ɤɥɚɞɛɢɳ, ɫɤɨɬɨɦɨɝɢɥɶɧɢɤɨɜ, ɩɨɥɟɣ ɚɫɫɟɧɢɡɚɰɢɢ, ɩɨɥɟɣ 

ɮɢɥɶɬɪɚɰɢɢ, ɧɚɜɨɡɨɯɪɚɧɢɥɢɳ, ɫɢɥɨɫɧɵɯ ɬɪɚɧɲɟɣ, ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ ɢ 

ɩɬɢɰɟɜɨɞɱɟɫɤɢɯ ɩɪɟɞɩɪɢɹɬɢɣ ɢ ɞɪɭɝɢɯ ɨɛɴɟɤɬɨɜ, ɨɛɭɫɥɨɜɥɢɜɚɸɳɢɯ ɨɩɚɫɧɨɫɬɶ 

ɦɢɤɪɨɛɧɨɝɨ ɡɚɝɪɹɡɧɟɧɢɹ  ɜɨɞ;  

- ɩɪɨɢɡɜɨɞɢɬɶ  ɪɭɛɤɢ ɥɟɫɚ ɝɥɚɜɧɨɝɨ ɩɨɥɶɡɨɜɚɧɢɹ ɢ ɪɟɤɨɧɫɬɪɭɤɰɢɢ, ɚ 

ɬɚɤɠɟ ɡɚɤɪɟɩɥɟɧɢɟ ɡɚ ɥɟɫɨɡɚɝɨɬɨɜɢɬɟɥɶɧɵɦɢ ɩɪɟɞɩɪɢɹɬɢɹɦɢ ɞɪɟɜɟɫɢɧɵ ɧɚ 

ɤɨɪɧɸ ɢ ɥɟɫɨɫɟɱɧɨɝɨ ɮɨɧɞɚ ɞɨɥɝɨɫɪɨɱɧɨɝɨ ɩɨɥɶɡɨɜɚɧɢɹ. 
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5.6. ɉɪɚɜɢɥɚ ɢ ɪɟɠɢɦ ɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɬɟɪɪɢɬɨɪɢɣ, 

ɜɯɨɞɹɳɢɯ ɜ ɁɋɈ ɬɪɟɬɶɟɝɨ ɩɨɹɫɚ 

 

ɇɚ ɬɟɪɪɢɬɨɪɢɢ, ɜɯɨɞɹɳɢɯ ɜ ɡɨɧɭ ɫɚɧɢɬɚɪɧɨɣ ɨɯɪɚɧɵ ɬɪɟɬɶɟɝɨ ɩɨɹɫɚ 

ɬɪɟɛɭɟɬɫɹ: 

- ɜɵɹɜɥɟɧɢɟ ɨɛɴɟɤɬɨɜ, ɡɚɝɪɹɡɧɹɸɳɢɯ ɢɫɬɨɱɧɢɤɢ ɜɨɞɨɫɧɚɛɠɟɧɢɹ, ɫ 

ɪɚɡɪɚɛɨɬɤɨɣ ɤɨɧɤɪɟɬɧɵɯ  ɦɟɪɨɩɪɢɹɬɢɣ, ɨɛɟɫɩɟɱɟɧɧɵɯ ɢɫɬɨɱɧɢɤɚɦɢ 

ɮɢɧɚɧɫɢɪɨɜɚɧɢɹ, ɩɨɞɪɹɞɧɵɦɢ ɨɪɝɚɧɢɡɚɰɢɹɦɢ ɢ ɫɨɝɥɚɫɨɜɚɧɧɵɯ ɫ ɰɟɧɬɪɨɦ 

ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɫɚɧɢɬɚɪɧɨ-ɷɩɢɞɟɦɢɨɥɨɝɢɱɟɫɤɨɝɨ ɧɚɞɡɨɪɚ;  

- ɜɵɹɜɥɟɧɢɟ, ɬɚɦɩɨɧɢɪɨɜɚɧɢɟ  ɢɥɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɫɬɚɪɵɯ, 

ɛɟɡɞɟɣɫɬɜɭɸɳɢɯ ɢɥɢ ɧɟɩɪɚɜɢɥɶɧɨ ɷɤɫɩɥɭɚɬɢɪɭɟɦɵɯ ɫɤɜɚɠɢɧ, ɩɪɟɞɫɬɚɜɥɹɸɳɢɯ 

ɨɩɚɫɧɨɫɬɶ  ɜ ɱɚɫɬɢ ɜɨɡɦɨɠɧɨɫɬɢ  ɡɚɝɪɹɡɧɟɧɢɹ ɧɨɜɵɯ ɝɨɪɢɡɨɧɬɨɜ;  

- ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɨɬɜɟɞɟɧɢɹ ɬɟɪɪɢɬɨɪɢɢ ɞɥɹ ɧɨɜɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɠɢɥɵɯ, 

ɩɪɨɦɵɲɥɟɧɧɵɯ ɢ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɨɛɴɟɤɬɨɜ, ɚ ɬɚɤɠɟ ɫɨɝɥɚɫɨɜɚɧɢɟ 

ɢɡɦɟɧɟɧɢɣ ɬɟɯɧɨɥɨɝɢɣ ɞɟɣɫɬɜɭɸɳɢɯ ɩɪɟɞɩɪɢɹɬɢɣ, ɫɜɹɡɚɧɧɵɯ ɫ ɩɨɜɵɲɟɧɢɟɦ 

ɫɬɟɩɟɧɢ ɨɩɚɫɧɨɫɬɢ ɡɚɝɪɹɡɧɟɧɢɹ ɫɬɨɱɧɵɦɢ ɜɨɞɚɦɢ ɢɫɬɨɱɧɢɤɚ ɜɨɞɨɫɧɚɛɠɟɧɢɹ.  

ɇɚ ɬɟɪɪɢɬɨɪɢɢ, ɜɯɨɞɹɳɢɯ ɜ ɡɨɧɭ ɫɚɧɢɬɚɪɧɨɣ ɨɯɪɚɧɵ ɬɪɟɬɶɟɝɨ ɩɨɹɫɚ ɧɟ  

ɞɨɩɭɫɤɚɟɬɫɹ:  

- ɛɭɪɟɧɢɟ ɧɨɜɵɯ ɫɤɜɚɠɢɧ ɢ ɧɨɜɨɟ ɫɬɪɨɢɬɟɥɶɫɬɜɨ, ɫɜɹɡɚɧɧɨɟ ɫ ɧɚɪɭɲɟɧɢɟɦ  

ɩɨɱɜɟɧɧɨɝɨ ɩɨɤɪɨɜɚ (ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɪɢ ɨɛɹɡɚɬɟɥɶɧɨɦ ɫɨɝɥɚɫɨɜɚɧɢɢ ɫ ɰɟɧɬɪɨɦ 

ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ  ɫɚɧɢɬɚɪɧɨ-ɷɩɢɞɟɦɢɨɥɨɝɢɱɟɫɤɨɝɨ ɧɚɞɡɨɪɚ);   

- ɡɚɤɚɱɤɚ ɨɬɪɚɛɨɬɚɧɧɵɯ ɜɨɞ ɜ ɩɨɞɡɟɦɧɵɟ ɝɨɪɢɡɨɧɬɵ, ɩɨɞɡɟɦɧɨɝɨ 

ɫɤɥɚɞɢɪɨɜɚɧɢɹ ɬɜɟɪɞɵɯ ɨɬɯɨɞɨɜ ɢ ɪɚɡɪɚɛɨɬɤɢ ɧɟɞɪ ɡɟɦɥɢ;  

- ɪɚɡɦɟɳɟɧɢɹ ɫɤɥɚɞɨɜ ɝɨɪɸɱɟ-ɫɦɚɡɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɹɞɨɯɢɦɢɤɚɬɨɜ ɢ 

ɦɢɧɟɪɚɥɶɧɵɯ ɭɞɨɛɪɟɧɢɣ, ɧɚɤɨɩɢɬɟɥɟɣ ɩɪɨɦɫɬɨɤɨɜ, ɲɥɚɦɨɯɪɚɧɢɥɢɳ ɢ ɞɪɭɝɢɯ 

ɨɛɴɟɤɬɨɜ, ɨɛɭɫɥɨɜɥɢɜɚɸɳɢɯ ɨɩɚɫɧɨɫɬɶ ɯɢɦɢɱɟɫɤɨɝɨ ɡɚɝɪɹɡɧɟɧɢɹ  ɜɨɞ.  

ɇɚ ɬɟɪɪɢɬɨɪɢɢ, ɜɯɨɞɹɳɢɯ ɜ ɡɨɧɭ ɫɚɧɢɬɚɪɧɨɣ ɨɯɪɚɧɵ ɬɪɟɬɶɟɝɨ ɩɨɹɫɚ 

ɞɨɩɭɫɤɚɟɬɫɹ ɪɚɡɦɟɳɟɧɢɟ ɫɤɥɚɞɨɜ ɝɨɪɸɱɟ-ɫɦɚɡɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɹɞɨɯɢɦɢɤɚɬɨɜ 

ɢ ɦɢɧɟɪɚɥɶɧɵɯ ɭɞɨɛɪɟɧɢɣ, ɧɚɤɨɩɢɬɟɥɟɣ ɩɪɨɦɫɬɨɤɨɜ, ɲɥɚɦɨɯɪɚɧɢɥɢɳ ɢ ɞɪɭɝɢɯ 

ɨɛɴɟɤɬɨɜ, ɨɛɭɫɥɨɜɥɢɜɚɸɳɢɯ ɨɩɚɫɧɨɫɬɶ ɯɢɦɢɱɟɫɤɨɝɨ ɡɚɝɪɹɡɧɟɧɢɹ ɩɨɞɡɟɦɧɵɯ 
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ɜɨɞ  ɬɨɥɶɤɨ ɩɪɢ ɭɫɥɨɜɢɢ ɜɵɩɨɥɧɟɧɢɹ ɫɩɟɰɢɚɥɶɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɡɚɳɢɬɟ 

ɜɨɞɨɧɨɫɧɨɝɨ ɝɨɪɢɡɨɧɬɚ ɨɬ ɡɚɝɪɹɡɧɟɧɢɹ  ɢ ɩɪɢ ɧɚɥɢɱɢɢ ɫɚɧɢɬɚɪɧɨ-

ɷɩɢɞɟɦɢɨɥɨɝɢɱɟɫɤɨɝɨ ɡɚɤɥɸɱɟɧɢɹ ɰɟɧɬɪɚ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɫɚɧɢɬɚɪɧɨ-

ɷɩɢɞɟɦɢɨɥɨɝɢɱɟɫɤɨɝɨ ɧɚɞɡɨɪɚ, ɜɵɞɚɧɧɨɝɨ ɫ ɭɱɟɬɨɦ ɡɚɤɥɸɱɟɧɢɹ ɨɪɝɚɧɨɜ 

ɤɨɧɬɪɨɥɹ. 
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Ƚɥɚɜɚ 6 ɂɫɫɥɟɞɨɜɚɬɟɥɶɫɤɚɹ ɪɚɛɨɬɚ 

 

6.1 ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ  
 

Ɍɟɯɧɢɱɟɫɤɨɟ ɡɚɞɚɧɢɟ ɧɚ ɜɵɩɨɥɧɟɧɢɟ ɫɨɫɬɨɢɬ ɜ ɩɨɫɬɚɧɨɜɤɟ ɢ ɪɟɲɟɧɢɢ 

ɡɚɞɚɱɢ ɤɨɦɩɥɟɤɫɧɨɣ ɨɰɟɧɤɢ ɢ ɨɩɬɢɦɢɡɚɰɢɢ ɜɨɞɨɩɨɞɝɨɬɨɜɤɢ ɢ ɨɱɢɫɬɤɢ ɜɨɞɵ ɫ 

ɭɱɟɬɨɦ ɪɟɝɢɨɧɚɥɶɧɨɝɨ ɮɚɤɬɨɪɚ, ɜ ɂɪɤɭɬɫɤɨɣ ɨɛɥɚɫɬɢ, ɝ. Ȼɨɞɚɣɛɨ. 

ɐɟɥɟɜɨɟ ɧɚɡɧɚɱɟɧɢɟ ɪɚɛɨɬɵ: 

1) ɂɫɫɥɟɞɨɜɚɧɢɟ ɩɢɬɶɟɜɨɣ ɜɨɞɵ ɫ ɨɩɪɟɞɟɥɟɧɢɟɦ ɤɚɱɟɫɬɜɟɧɧɨɝɨ ɢ 

ɤɨɥɢɱɟɫɬɜɟɧɧɨɝɨ ɫɨɫɬɚɜɚ; 

2) ɉɨɞɛɨɪ ɨɩɬɢɦɚɥɶɧɵɯ ɜɢɞɨɜ ɨɱɢɫɬɤɢ ɜɨɞɵ ɫ ɰɟɥɶɸ ɭɞɚɥɟɧɢɹ 

ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ; 

3) ɍɫɬɚɧɨɜɥɟɧɢɟ ɫɨɨɬɜɟɬɫɬɜɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɬɟɯɧɨɥɨɝɢɢ ɢ ɤɚɱɟɫɬɜɚ 

ɨɱɢɳɟɧɧɵɯ ɫɬɨɱɧɵɯ ɜɨɞ ɬɪɟɛɨɜɚɧɢɹɦ ɧɨɪɦɚɬɢɜɧɵɯ ɞɨɤɭɦɟɧɬɨɜ. 

Ɉɫɧɨɜɧɨɣ ɩɪɢɱɢɧɨɣ ɪɚɡɪɚɛɨɬɤɢ ɞɚɧɧɨɝɨ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ ɧɢɡɤɚɹ 

ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɫɭɳɟɫɬɜɭɸɳɟɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɫɯɟɦɵ ɨɱɢɫɬɤɢ. 

Ɍɚɛɥɢɰɚ 5 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɫɨɫɬɚɜɚ ɜɨɞɵ ɢɡ ɪɟɤɢ ȼɢɬɢɦ 

ɋɨɫɬɚɜ ɜɨɞɵ ɋɚɧɉɢɇ 2.1.4.1175-02 ɂɫɯɨɞɧɚɹ ɜɨɞɚ 

Ɍɟɦɩɟɪɚɬɭɪɚ, °ɋ - 0,1-4,0 

pH 6-9 6,15 

ɐɜɟɬɧɨɫɬɶ, ɝɪɚɞ 20 235 

Ɉɤɢɫɥɹɟɦɨɫɬɶ, ɦɝ, Ɉ2/ɥ 5 10 

ɀɟɥɟɡɨ ɨɛɳɟɟ, ɦɝ/ɥ 0,3 16 

ɇɟɮɬɟɩɪɨɞɭɤɬɵ, ɦɝ/ɥ 0,1 0,829 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ - 5 

ɋɨɫɬɚɜ ɜɨɞɵ ɋɚɧɉɢɇ 2.1.4.1175-02 ɂɫɯɨɞɧɚɹ ɜɨɞɚ 

ȼɡɜɟɲɟɧɧɵɟ ɜ-ɜɚ, ɦɝ/ɥ 0,25 768,8 

Ɉɛɳɚɹ ɠɟɫɬɤɨɫɬɶ, ɦɝ-
ɷɤɜ/ɥ 

7,0 25,2 

Ca2+, Ɉ2/ɥ 10-20 145 

Mg2+, ɦɝ-ɷɤɜ/ɥ 2-10 46,6 

ɇɢɬɪɢɬɵ, ɦɝ/ɥ 3,3 0,002 

ɇɢɬɪɚɬɵ, ɦɝ/ɥ 45 23,8 

ɇɚɬɪɢɣ, ɦɝ/ɥ 200 61,1 

Ʉɚɥɢɣ, ɦɝ/ɥ 20 119,0 

ɏɥɨɪ-ɢɨɧ, ɦɝ/ɞɦ3 350 6510,0 

Ƚɢɞɪɨɤɚɪɛɨɧɚɬɵ, ɦɝ/ɞɦ3 130-140 630,30 

Ɉɛɳɚɹ ɦɢɧɟɪɚɥɢɡɚɰɢɹ, 
ɦɝ/ɞɦ3 

1000 11150,00 

 

Ⱥɧɚɥɢɡ ɤɚɱɟɫɬɜɚ ɜɨɞɵ ɜɡɹɬɨɣ ɢɡ ɪɟɤɢ ȼɢɬɢɦ ɩɨɤɚɡɚɥ ɧɚɥɢɱɢɟ ɜ ɧɟɣ 

ɧɚɥɢɱɢɟ ɛɨɥɶɲɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɫɨɥɟɣ, ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɢ ɬɹɠɟɥɵɯ ɦɟɬɚɥɥɨɜ 

ɩɪɟɜɨɫɯɨɞɹɳɢɯ ɉȾɄ ɜ ɧɟɫɤɨɥɶɤɨ ɪɚɡ. 

ɂɫɯɨɞɹ ɢɡ ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɞɚɧɧɵɯ (ɜɵɲɟ, ɜ ɬɚɛɥɢɰɟ 5) ɰɟɥɟɫɨɨɛɪɚɡɧɵɦ 

ɹɜɥɹɟɬɫɹ ɩɪɢɦɟɧɟɧɢɟ ɫɨɪɛɰɢɨɧɧɨɣ ɨɱɢɫɬɤɢ. Ȼɥɚɝɨɞɚɪɹ ɨɱɢɳɟɧɢɸ 

ɜɵɫɨɤɨɚɤɬɢɜɧɵɦɢ ɫɨɪɛɟɧɬɚɦɢ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɜɵɯɨɞ ɜɨɞɵ ɫ ɩɨɱɬɢ ɧɭɥɟɜɵɦɢ 

ɨɫɬɚɬɨɱɧɵɦɢ ɤɨɧɰɟɧɬɪɚɰɢɹɦɢ. ɋɬɨɢɬ ɬɚɤɠɟ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɜɵɫɨɤɨɚɤɬɢɜɧɵɟ 

ɫɨɪɛɟɧɬɵ ɪɟɚɝɢɪɭɸɬ ɞɚɠɟ ɫ ɬɟɦɢ ɜɟɳɟɫɬɜɚɦɢ, ɤɨɬɨɪɵɟ ɫɨɞɟɪɠɚɬɫɹ ɜ ɜɨɞɟ ɜ 

ɦɚɥɵɯ ɤɨɧɰɟɧɬɪɚɰɢɹɯ, ɤɨɝɞɚ ɨɫɬɚɥɶɧɵɟ ɦɟɬɨɞɵ ɧɟ ɪɚɛɨɬɚɸɬ.  

Ʉɪɨɦɟ ɬɨɝɨ, ɫ ɩɨɦɨɳɶɸ ɫɨɪɛɰɢɨɧɧɨɣ ɨɱɢɫɬɤɢ ɜɨɞɵ ɭɫɬɪɚɧɹɸɬɫɹ 

ɪɚɡɥɢɱɧɵɟ ɡɚɩɚɯɢ, ɩɪɢɜɤɭɫɵ ɯɥɨɪɢɪɨɜɚɧɧɵɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɢ ɫɟɪɨɜɨɞɨɪɨɞɚ. 

ɋɨɪɛɟɧɬɚɦɢ ɜɵɫɬɭɩɚɸɬ ɩɨɪɢɫɬɵɟ ɬɜɟɪɞɵɟ ɦɚɬɟɪɢɚɥɵ, ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɤɨɬɨɪɵɯ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɜɟɥɢɱɢɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ. 
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ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɪɚɫɫɦɨɬɪɟɧɵ ɫɥɟɞɭɸɳɢɟ ɫɨɪɛɟɧɬɵ: 

1. ɉɟɧɨɫɢɥɢɤɚɬ - ɹɜɥɹɟɬɫɹ ɦɚɬɟɪɢɚɥɨɦ, ɢɡɝɨɬɨɜɥɟɧɧɵɦ ɧɚ ɨɫɧɨɜɟ ɢɡɜɟɫɬɢ ɢ 

ɩɟɫɤɚ, ɢ ɨɬɧɨɫɢɬɫɹ ɤ ɹɱɟɢɫɬɵɦ ɛɟɬɨɧɚɦ. ɉɟɧɨɫɢɥɢɤɚɬ ɹɜɥɹɟɬɫɹ ɦɟɫɬɧɵɦ 

ɦɚɬɟɪɢɚɥɨɦ, ɬɚɤ ɤɚɤ ɦɚɬɟɪɢɚɥɵ ɞɥɹ ɟɝɨ ɢɡɝɨɬɨɜɥɟɧɢɹ ɢɦɟɸɬɫɹ ɩɨɜɫɟɦɟɫɬɧɨ ɜ 

ɛɨɥɶɲɢɯ ɤɨɥɢɱɟɫɬɜɚɯ. 

ɍɧɢɤɚɥɶɧɵɣ ɤɨɦɩɥɟɤɫ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɩɨɡɜɨɥɹɟɬ ɩɪɢɦɟɧɹɬɶ ɟɝɨ ɜ ɤɚɱɟɫɬɜɟ 

ɭɬɟɩɥɹɸɳɢɯ ɢ ɡɜɭɤɨɢɡɨɥɢɪɭɸɳɢɯ ɡɚɫɵɩɨɤ, ɡɚɩɨɥɧɢɬɟɥɟɣ ɞɥɹ ɥɟɝɤɢɯ ɛɟɬɨɧɨɜ, 

ɬɟɩɥɵɯ ɢ ɫɚɧɢɪɭɸɳɢɯ ɲɬɭɤɚɬɭɪɧɵɯ ɫɦɟɫɟɣ ɢ ɤɥɚɞɨɱɧɵɯ ɪɚɫɬɜɨɪɨɜ, ɨɫɧɨɜɵ ɞɥɹ 

ɥɟɝɤɨɜɟɫɧɵɯ ɩɥɢɬ ɢ ɫɤɨɪɥɭɩ, ɬɟɪɦɨɢɡɨɥɹɰɢɢ ɬɟɪɦɨɨɛɨɪɭɞɨɜɚɧɢɹ, ɫɨɪɛɟɧɬɚ ɢ 

ɮɢɥɶɬɪɭɸɳɟɣ ɫɪɟɞɵ, ɢɡɝɨɬɚɜɥɢɜɚɟɦɵɣ ɜ ɜɢɞɟ ɩɨɪɢɫɬɵɯ ɫɮɟɪɢɱɟɫɤɢɯ ɝɪɚɧɭɥ. 

Ɍɟɯɧɢɱɟɫɤɢɟ ɢ ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɪɟɢɦɭɳɟɫɬɜɚ ɩɪɨɞɭɤɰɢɢ: 

– ɧɚɫɵɩɧɚɹ ɩɥɨɬɧɨɫɬɶ ρ=80–200 ɤɝ/ɫɦ; 

– ɜɨɞɨɫɬɨɣɤɨɫɬɶ ɷɮɮɟɤɬɢɜɧɚɹ ɇ=0,9–1,2 ɦɝ/ɫɦ3; 

– ɜɨɞɨɩɨɝɥɨɳɟɧɢɟ – ɦɟɧɟɟ 2%; 

– ɩɪɨɱɧɨɫɬɶ ɧɚ ɪɚɡɞɚɜɥɢɜɚɧɢɟ Ɋ = 0,9–1,5 Ɇɉɚ; 

– ɨɬɫɭɬɫɬɜɢɟ ɡɚɩɚɯɚ ɢ ɷɦɢɫɫɢɢ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ; 

– ɧɟɝɨɪɸɱɟɫɬɶ (ɤɥɚɫɫ ɇȽ); 

– ɛɢɨɥɨɝɢɱɟɫɤɚɹ ɭɫɬɨɣɱɢɜɨɫɬɶ. 

Ɉɛɟɫɩɟɱɟɧɚ ɜɨɡɦɨɠɧɨɫɬɶ ɢɡɦɟɧɟɧɢɹ ɜ ɲɢɪɨɤɢɯ ɩɪɟɞɟɥɚɯ ɪɚɡɦɟɪɨɜ ɝɪɚɧɭɥ 

(ɨɬ 0,5 ɞɨ 30 ɦɦ).  

2. Ƚɥɢɟɠ – ɷɬɨ ɨɛɨɠɠɟɧɧɚɹ ɝɥɢɧɚ, ɨɛɪɚɡɨɜɚɧɧɚɹ ɜ ɩɪɨɰɟɫɫɟ ɩɪɨɢɡɜɨɞɫɬɜɚ 

ɤɢɪɩɢɱɚ. Ɉɧ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɝɪɚɧɭɥɵ ɫɜɨɛɨɞɧɨɣ ɮɨɪɦɵ, ɪɚɡɦɟɪɨɦ 1,15-1,3 

ɦɦ, ɰɜɟɬɨɦ ɨɬ ɛɟɥɨɝɨ ɞɨ ɤɪɟɦɨɜɨɝɨ. ɉɨɝɥɚɳɚɸɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɝɥɢɟɠɚ 

ɫɨɫɬɚɜɥɹɟɬ ɨɬ 17,52 ɞɨ 25,6 ɦɝ/ɝ. ɋɨɪɛɰɢɨɧɧɚɹ ɟɦɤɨɫɬɶ ɜ ɩɪɨɰɟɫɫɟ ɪɚɛɨɬɵ 

ɮɢɥɶɬɪɚ ɫɧɢɠɚɟɬɫɹ ɧɚ 26,7% ɨɬ ɧɚɱɚɥɶɧɨɣ. ɉɟɪɢɨɞ ɩɨɥɧɨɝɨ ɢɡɧɨɫɚ ɫɨɪɛɟɧɬɚ 

ɫɨɫɬɚɜɥɹɟɬ 2 ɝɨɞɚ. ȼɨɫɫɬɚɧɨɜɢɬɶ ɫɨɪɛɰɢɨɧɧɵɟ ɫɜɨɣɫɬɜɚ ɦɨɠɧɨ ɡɚ ɫɱɟɬ 

ɪɟɝɟɧɟɪɚɰɢɢ ɮɢɥɶɬɪɭɸɳɟɣ ɡɚɝɪɭɡɤɢ ɩɭɬɟɦ ɨɛɠɢɝɚ. ɉɪɨɰɟɫɫ ɩɪɨɜɨɞɢɬɫɹ ɜ ɩɟɱɚɯ 

ɜɵɫɨɤɨɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɛɟɫɤɢɫɥɨɪɨɞɧɨɝɨ ɩɢɪɨɥɢɡɚ. Ⱥ ɬɚɤ ɠɟ, ɜɵɩɨɥɧɹɟɬɫɹ 
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ɩɪɨɦɵɜɤɚ ɨɛɪɚɬɧɵɦ ɩɨɬɨɤɨɦ ɜɨɞɵ ɞɥɹ ɜɡɪɵɯɥɟɧɢɹ ɡɚɝɪɭɡɤɢ. ɉɪɟɞɜɚɪɢɬɟɥɶɧɨ 

ɫɨɪɛɟɧɬ ɛɵɥ ɚɤɬɢɜɢɪɨɜɚɧ ɬɟɪɦɨɤɢɫɥɨɬɧɨɣ ɨɛɪɚɛɨɬɤɨɣ. 

Ⱦɥɹ ɢɫɫɥɟɞɨɜɚɧɢɹ ɦɵ ɜɡɹɥɢ ɩɟɧɨɫɢɥɢɤɚɬ ɬɪɟɯ ɪɚɡɧɵɯ ɩɨ ɪɚɡɦɟɪɭ ɮɪɚɤɰɢɣ 

(ɛɨɥɶɲɢɟ ɞɨ 30ɦɦ, ɫɪɟɞɧɢɟ ɞɨ 10ɦɦ, ɦɚɥɟɧɶɤɢɟ ɞɨ 0.5ɦɦ) ɢ ɝɥɢɟɠ ɞɨ 0,8ɦɦ. 

ɋɪɚɜɧɢɬɟɥɶɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɫɯɨɞɧɨɣ ɜɨɞɵ ɢ ɜɨɞɵ ɩɪɨɲɟɞɲɟɣ 

ɫɨɪɛɰɢɨɧɧɭɸ ɮɢɥɶɬɪɚɰɢɸ, ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɨɱɢɫɬɤɢ ɜ ɩɪɨɰɟɧɬɧɨɦ ɫɨɨɬɧɨɲɟɧɢɢ 

ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 6. 

ɇɚ ɪɢɫɭɧɤɟ 5 ɩɪɢɜɟɞɟɧɵ ɫɪɚɜɧɢɬɟɥɶɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 

ɨɱɢɫɬɤɢ ɢɫɫɥɟɞɭɟɦɵɦɢ ɫɨɪɛɟɧɬɚɦɢ, ɢɡ ɤɨɬɨɪɨɣ ɫɥɟɞɭɟɬ, ɱɬɨ ɝɥɢɟɠ ɨɬɫɬɚɟɬ ɩɨ 

ɩɨɤɚɡɚɬɟɥɹɦ ɨɬ ɩɟɧɨɫɢɥɢɤɚɬɚ. 

 

Ɋɢɫɭɧɨɤ 5. Ƚɢɫɬɨɝɪɚɦɦɚ 

ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɨɱɢɫɬɤɢ ɢɫɫɥɟɞɭɟɦɵɦɢ ɫɨɪɛɟɧɬɚɦɢ 

Ɋɟɡɭɥɶɬɚɬɵ ɩɪɨɜɟɞɟɧɧɵɯ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɨɤɚɡɚɥɢ, ɱɬɨ 

ɧɚɢɛɨɥɟɟ ɜɵɫɨɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɨɱɢɫɬɤɢ ɫɬɨɱɧɨɣ ɜɨɞɵ ɞɨɫɬɢɝɚɸɬɫɹ ɩɪɢ 

ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɩɟɧɨɫɢɥɢɤɚɬɚ, ɚ ɢɦɟɧɧɨ ɫ ɦɟɥɤɢɦɢ ɮɪɚɤɰɢɹɦɢ.  

ɂɫɯɨɞɹ ɢɡ ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɞɚɧɧɵɯ ɜ ɬɚɛɥɢɰɟ 6 ɞɚɧɧɵɯ ɦɨɠɧɨ ɫɞɟɥɚɬɶ 

ɜɵɜɨɞ ɨ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ ɩɪɢɦɟɧɟɧɢɹ ɜ ɤɚɱɟɫɬɜɟ ɫɨɪɛɰɢɨɧɧɨɣ 

ɡɚɝɪɭɡɤɢ ɩɟɧɨɫɢɥɢɤɚɬ ɢ ɪɟɤɨɦɟɧɞɨɜɚɬɶ ɟɝɨ ɜ ɤɚɱɟɫɬɜɟ ɧɚɞɟɠɧɨɣ 

ɜɵɫɨɤɨɷɮɮɟɤɬɢɜɧɨɣ ɡɚɝɪɭɡɤɢ, ɚ ɬɚɤɠɟ ɪɟɫɭɪɫɨɫɛɟɪɟɝɚɸɳɟɣ ɷɤɨɥɨɝɢɡɢɪɨɜɚɧɧɨɣ 

ɬɟɯɧɨɥɨɝɢɟɣ ɨɱɢɫɬɤɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɨɪɛɟɧɬɨɜ. 
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Ɍɚɛɥɢɰɚ 6 – ɋɪɚɜɧɟɧɢɟ 2.1.4.1175-02 ɢ ɨɱɢɫɬɤɢ ɜɨɞɵ ɫɨɪɛɟɧɬɚɦɢ : ɩɟɧɨɫɢɥɢɤɚɬ, ɝɥɢɟɠ 

ɋɨɫɬɚɜ ɜɨɞɵ ɋɚɧɉɢɇ 
2.1.4.1175-02 

ɂɫɯɨɞɧɚɹ 
ɜɨɞɚ 

ɉɟɧɨɫɢɥɢɤɚɬɵ Ƚɥɢɟɠ ɗ% 
Ȼ ɗ% C ɗ% Ɇ ɗ% 

Ɍɟɦɩɟɪɚɬɭɪɚ, °ɋ 
 0,1-4,0 0,1-4,0  0,1-4,0  0,1-4,0  0,1-4,0  

pH 6-9 6,15 6,8 - 6,75 - 6,8 - 6,5 - 
ɐɜɟɬɧɨɫɬɶ, ɝɪɚɞ 20 235 0 100 0 100 0 100 30 87,2 

Ɉɤɢɫɥɹɟɦɨɫɬɶ, ɦɝɈ2/ɥ 
5 10 2 80 4 60 2 80 2 80 

ɀɟɥɟɡɨ ɨɛɳɟɟ, ɦɝ/ɥ 
0,3 16 0,27 98,3 0,17 98,9 0,16 98,9 0,18 98,8 

ɇɟɮɬɟɩɪɨɞɭɤɬɵ, ɦɝ/ɥ 
0,1 0,829 0,1 87 0,09 88 ɇɟ ɨɛɧɚɪɭɠɟɧɨ 100 0,2 75 

ȼɡɜɟɲɟɧɧɵɟ ɜ-ɜɚ, ɦɝ/ɥ 
0,25 768,8 63,8 91,7 73,9 90,4 66,6 91,3 81,4 89,4 

Ɉɛɳɚɹ ɠɟɫɬɤɨɫɬɶ, ɦɝ-
ɷɤɜ/ɥ 7,0 25,2 18 28,6 4,8 80,9 6 76,2 8 68,2 

Ca2+, Ɉ2/ɥ 10-20 145 2 98,6 4 97,2 2 98,6 2 98,6 
Mg2+, ɦɝ-ɷɤɜ/ɥ 2-10 46,6 8,2 82,4 0,3 99,3 2,5 94,6 5,3 88,6 
ɇɢɬɪɢɬɵ, ɦɝ/ɥ 3,3 0,002 0,0004 79 0,0004 80 0,0003 85 0,005 77 
ɇɢɬɪɚɬɵ, ɦɝ/ɥ 45 23,8 4,76 80 5,23 78 4,1 83 4,3 82 
ɇɚɬɪɢɣ, ɦɝ/ɥ 200 61,1 9,2 85 8,5 86 7,3 88 9,7 84 
Ʉɚɥɢɣ, ɦɝ/ɥ 20 119,0 23,4 77 22,6 81 18,4 84,5 22,1 81,4 

ɏɥɨɪ-ɢɨɧ, ɦɝ/ɞɦ3 350 6510,0 442,7 93,2 390,1 94 260,4 96 520,8 92 

Ƚɢɞɪɨɤɚɪɛɨɧɚɬɵ, 
ɦɝ/ɞɦ3 

130-140 630,30 112,8 82,1 105,9 83,2 102,7 83,7 120,4 80,6 

Ɉɛɳɚɹ ɦɢɧɟɪɚɥɢɡɚɰɢɹ, 
ɦɝ/ɞɦ3 1000 11150,00 691,3 93,8 669 94 490,6 95,6 813,9 92,7 
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Ɂɚɤɥɸɱɟɧɢɟ 

 
ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɜɟɞɟɧɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ: 
- ɫɨɜɪɟɦɟɧɧɨɟ ɜɨɞɨɫɧɚɛɠɟɧɢɟ ɬɪɟɛɭɟɬ ɛɨɥɶɲɢɯ ɡɚɬɪɚɬ, ɚ 

ɦɧɨɝɨɤɨɦɩɨɧɟɧɬɧɚɹ ɜɨɞɚ ɧɭɠɞɚɟɬɫɹ ɜ ɫɟɪɶɟɡɧɨɣ ɨɱɢɫɬɤɟ; 
- ɜɨɞɚ, ɜɡɹɬɚɹ ɢɡ Ɍɚɦɚɪɚɤɫɤɨɝɨ ɦɟɫɬɨɪɨɠɞɟɧɢɹ, ɨɬɜɟɱɚɟɬ ɜɫɟɦ 

ɧɨɪɦɚɬɢɜɧɵɦ ɬɪɟɛɨɜɚɧɢɹɦ. Ɇɟɫɬɨɪɨɠɞɟɧɢɟ ɦɨɠɟɬ ɩɨɥɧɨɫɬɶɸ ɭɞɨɜɥɟɬɜɨɪɢɬɶ 
ɝɨɪɨɞ Ȼɨɞɚɣɛɨ ɩɢɬɶɟɜɨɣ ɜɨɞɨɣ. 
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