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ɊȿɎȿɊȺɌ 

 ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɩɨ ɬɟɛɟ «ȼɨɞɨɫɧɚɛɠɟɧɢɟ ɫɟɥɚ 

ɪɚɫɩɨɥɨɠɟɧɧɨɝɨ ɜ Ⱥɛɚɧɫɤɨɦ ɪɚɣɨɧɟ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ» ɫɨɞɟɪɠɢɬ 58 ɫɬɪɚɧɢɰ 

ɬɟɤɫɬɨɜɨɝɨ ɞɨɤɭɦɟɧɬɚ, 14 ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ, 6 ɥɢɫɬɨɜ ɝɪɚɮɢɱɟɫɤɨɝɨ 

ɦɚɬɟɪɢɚɥɚ. 

 ȼɈȾɈɉɈȾȽɈɌɈȼɄȺ, ȼɈȾɈɉɊɈȼɈȾɇɕȿ ɋȿɌɂ,ɉɈȾɁȿɆɇɕȿ 

ȼɈȾɕ, ɂɋɌɈɑɇɂɄɂ ȼɈȾɈɋɇȺȻɀȿɇɂə, ɇȺɋɈɋɇɕȿ ɋɌȺɇɐɂɂ, ɎȿɊɆȺ 

ɄɊɍɉɇɈȽɈ ɊɈȽȺɌɈȽɈɋɄɈɌȺ. ɇɈɊɆȺ ȼɈȾɈɉɈɌɊȿȻɅȿɇɂə, 

ɆȺɒɂɇɈɌɊȺɄɌɈɊɇɕɃ ɉȺɊɄ. 

 Ɉɛɴɟɤɬ – ɇɚɫɟɥɟɧɧɵɣ ɩɭɧɤɬ, ɮɟɪɦɚ ɤɪɭɩɧɨɝɨ ɪɨɝɚɬɨɝɨ ɫɤɨɬɚ. 

 ɐɟɥɢ: 

 -ɜɵɛɨɪ ɢɫɬɨɱɧɢɤɚ ɜɨɞɨɫɧɚɛɠɟɧɢɹ; 

 -ɨɛɟɫɩɟɱɟɧɢɟ ɜɨɞɨɣ ɧɚɫɟɥɟɧɧɨɝɨ ɩɭɧɤɬɚ ɢ ɮɟɪɦɵ; 

 -ɪɚɫɱɟɬ ɧɟɨɛɯɨɞɢɦɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɢ ɬɪɟɛɭɟɦɨɝɨ ɤɚɱɟɫɬɜɚ ɩɢɬɶɟɜɨɣ ɜɨɞɵ; 

 -ɜɵɛɨɪ ɦɟɬɨɞɚ ɨɛɟɡɡɚɪɚɠɢɜɚɧɢɹ; 

 -ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɫɢɫɬɟɦɵ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɮɟɪɦɵ; 

 -ɪɚɡɪɚɛɨɬɤɚ ɩɥɚɧɚ ɮɟɪɦɵ ɄɊɋ. 

 ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɜɟɞɟɧɧɨɣ ɪɚɛɨɬɵ ɛɵɥɢ ɨɩɪɟɞɟɥɟɧɵ ɧɟɨɛɯɨɞɢɦɵɟ 

ɪɚɫɯɨɞɵ ɜɨɞɵ ɧɚ ɯɨɡɹɣɫɬɜɟɧɧɨ-ɩɢɬɶɟɜɵɟ, ɩɨɥɢɜɨɱɧɵɟ, ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɟ 

ɧɭɠɞɵ ɧɚɫɟɥɟɧɧɨɝɨ ɩɭɧɤɬɚ, ɚ ɬɚɤɠɟ ɧɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɢ ɯɨɡɹɣɫɬɜɟɧɧɨ-

ɩɢɬɶɟɜɵɟ ɧɭɠɞɵ ɮɟɪɦɵ ɤɪɭɩɧɨɝɨ ɪɨɝɚɬɨɝɨ ɫɤɨɬɚ. Ȼɵɥ ɨɫɭɳɟɫɬɜɥɟɧ ɜɵɛɨɪ ɢ 

ɩɪɨɢɡɜɟɞɟɧ ɪɚɫɱɟɬ ɩɚɪɚɦɟɬɪɨɜ ɜɨɞɨɡɚɛɨɪɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɢɡ ɩɨɞɡɟɦɧɨɝɨ 

ɢɫɬɨɱɧɢɤɚ. ɉɪɨɢɡɜɟɞɟɧ ɪɚɫɱɟɬ ɩɚɪɚɦɟɬɪɨɜ ɧɚɫɨɫɧɵɯ ɫɬɚɧɰɢɣ ɢ ɩɨɞɨɛɪɚɧɨ 

ɧɚɫɨɫɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ. ɉɪɨɜɟɞɟɧɨ ɬɪɚɫɫɢɪɨɜɚɧɢɟ ɜɨɞɨɩɪɨɜɨɞɧɨɣ ɫɟɬɢ ɢ 

ɫɞɟɥɚɧ ɟɟ ɝɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱɟɬ. Ɂɚɩɪɨɟɤɬɢɪɨɜɚɧɚ ɫɢɫɬɟɦɚ ɜɨɞɨɫɧɚɛɠɟɧɢɹ 

ɮɟɪɦɵ ɄɊɋ ɢ ɪɚɡɪɚɛɨɬɚɧ ɟɟ ɩɥɚɧ. Ɉɩɪɟɞɟɥɟɧɵ ɡɨɧɵ ɫɚɧɢɬɚɪɧɨɣ ɨɯɪɚɧɵ 

ɢɫɬɨɱɧɢɤɚ ɜɨɞɨɫɧɚɛɠɟɧɢɹ. 
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ȼȼȿȾȿɇɂȿ 

 
ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɫɢɫɬɟɦɵ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɨɱɟɧɶ ɚɤɬɭɚɥɶɧɨ ɜ ɧɚɲɟ ɜɪɟɦɹ, 

ɬɚɤ ɤɚɤ ɨɧɨ ɨɬɧɨɫɹɬɫɹ ɤ ɫɢɫɬɟɦɚɦ ɠɢɡɧɟɨɛɟɫɩɟɱɟɧɢɹ ɢ ɫɬɪɨɢɬɫɹ ɜ ɦɟɫɬɚɯ, ɝɞɟ 

ɠɢɜɭɬ ɢ ɪɚɛɨɬɚɸɬ ɥɸɞɢ. ɉɪɚɜɢɥɶɧɨɟ ɪɟɲɟɧɢɟ ɢɧɠɟɧɟɪɧɵɯ ɡɚɞɚɱ ɩɨ 

ɜɨɞɨɫɧɚɛɠɟɧɢɸ ɜ ɡɧɚɱɢɬɟɥɶɧɨɣ ɫɬɟɩɟɧɢ ɨɩɪɟɞɟɥɹɟɬ ɭɪɨɜɟɧɶ ɛɥɚɝɨɭɫɬɪɨɣɫɬɜɚ 

ɧɚɫɟɥɟɧɧɵɯ ɦɟɫɬ, ɠɢɥɵɯ, ɨɛɳɟɫɬɜɟɧɧɵɯ ɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɡɞɚɧɢɣ, ɚ ɬɚɤɠɟ 

ɪɚɰɢɨɧɚɥɶɧɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɢ ɜɨɫɩɪɨɢɡɜɨɞɫɬɜɨ ɩɪɢɪɨɞɧɵɯ ɪɟɫɭɪɫɨɜ.  

ɋɨɜɪɟɦɟɧɧɵɟ ɫɢɫɬɟɦɵ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɝɨɪɨɞɨɜ ɢ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ 

ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɫɥɨɠɧɵɟ ɬɟɯɧɢɱɟɫɤɢɟ ɫɢɫɬɟɦɵ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɩɪɢɟɦ 

ɩɪɢɪɨɞɧɨɣ ɜɨɞɵ, ɟɟ ɨɱɢɫɬɤɭ ɫ ɩɨɫɥɟɞɭɸɳɟɣ ɩɨɞɚɱɟɣ ɢ ɪɚɫɩɪɟɞɟɥɟɧɢɟɦ ɜɨɞɵ 

ɩɨɬɪɟɛɢɬɟɥɹɦ. 

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɜɨɞɵ ɧɟɧɚɞɥɟɠɚɳɟɝɨ ɤɚɱɟɫɬɜɚ ɨɱɟɧɶ ɫɢɥɶɧɨ ɜɥɢɹɟɬ ɧɚ 

ɡɞɨɪɨɜɶɟ ɱɟɥɨɜɟɤɚ ɢ ɫɪɨɤ ɫɥɭɠɛɵ ɛɵɬɨɜɨɣ ɬɟɯɧɢɤɢ. ɉɨɷɬɨɦɭ ɜɨɞɚ, 

ɩɨɫɬɭɩɚɸɳɚɹ ɢɡ ɫɤɜɚɠɢɧɵ ɢɥɢ ɜɨɞɨɩɪɨɜɨɞɚ, ɧɭɠɞɚɟɬɫɹ ɜ ɫɩɟɰɢɚɥɶɧɨɣ 

ɨɛɪɚɛɨɬɤɟ, ɩɪɟɞɫɬɚɜɥɹɸɳɟɣ ɫɨɛɨɣ ɤɨɦɩɥɟɤɫ ɮɢɡɢɱɟɫɤɢɯ, ɯɢɦɢɱɟɫɤɢɯ ɢ 

ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɦɟɬɨɞɨɜ.  

Ɉɞɧɢɦ ɢɡ ɫɩɨɫɨɛɨɜ ɭɥɭɱɲɟɧɢɹ ɩɪɨɰɟɫɫɚ ɜɨɞɨɨɱɢɫɬɤɢ ɹɜɥɹɟɬɫɹ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɫɨɜɪɟɦɟɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɢ ɪɟɚɝɟɧɬɨɜ ɞɥɹ ɞɨɫɬɢɠɟɧɢɹ ɛɨɥɶɲɟɣ 

ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɚɛɨɬɵ ɨɱɢɫɬɧɵɯ ɫɨɨɪɭɠɟɧɢɣ. 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɫɢɫɬɟɦɚ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɹɜɥɹɟɬɫɹ ɛɚɡɨɜɨɣ ɨɬɪɚɫɥɶɸ, 

ɨɬ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɤɨɬɨɪɨɣ ɡɚɜɢɫɢɬ ɫɬɚɛɢɥɶɧɨɫɬɶ ɢ 

ɠɢɡɧɟɫɩɨɫɨɛɧɨɫɬɶ ɜɫɟɝɨ ɦɢɪɨɜɨɝɨ ɨɛɳɟɫɬɜɚ. Ʌɸɛɵɟ ɫɛɨɢ ɢ ɧɚɩɪɹɠɟɧɧɨɫɬɶ ɜ 

ɫɢɫɬɟɦɟ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɩɪɢɜɨɞɹɬ ɤ ɫɟɪɶɟɡɧɵɦ ɫɨɰɢɚɥɶɧɵɦ, ɷɤɨɧɨɦɢɱɟɫɤɢɦ ɢ 

ɷɤɨɥɨɝɢɱɟɫɤɢɦ ɩɨɫɥɟɞɫɬɜɢɹɦ. 

ɋɨɫɬɨɹɧɢɟ ɡɞɨɪɨɜɶɹ ɥɸɞɟɣ, ɭɪɨɜɟɧɶ ɫɚɧɢɬɚɪɧɨ - ɷɩɢɞɟɦɢɨɥɨɝɢɱɟɫɤɨɝɨ 

ɛɥɚɝɨɩɨɥɭɱɢɹ, ɛɥɚɝɨɭɫɬɪɨɣɫɬɜɨ ɢ ɤɨɦɮɨɪɬɧɨɫɬɶ ɠɢɥɢɳ ɩɨɥɧɨɫɬɶɸ ɡɚɜɢɫɹɬ ɨɬ 

ɤɨɥɢɱɟɫɬɜɚ ɢ ɫɬɚɛɢɥɶɧɨɫɬɢ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɧɚɫɟɥɟɧɢɹ, ɨɬ ɟɝɨ ɤɚɱɟɫɬɜɚ. 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɜ ɧɚɲɟɣ ɫɬɪɚɧɟ 98-99% ɝɨɪɨɞɨɜ ɢ 81% ɧɚɫɟɥɟɧɧɵɯ 

ɩɭɧɤɬɨɜ ɝɨɪɨɞɫɤɨɝɨ ɬɢɩɚ ɢɦɟɸɬ ɢ ɷɤɫɩɥɭɚɬɢɪɭɸɬ ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɵɟ ɫɢɫɬɟɦɵ 
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ɜɨɞɨɫɧɚɛɠɟɧɢɹ. ɂɫɬɨɱɧɢɤɚɦɢ ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɨɝɨ ɢ ɦɧɨɝɢɯ ɦɟɫɬɧɵɯ ɫɢɫɬɟɦ 

ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɹɜɥɹɸɬɫɹ ɩɨɜɟɪɯɧɨɫɬɧɵɟ ɜɨɞɵ (ɪɟɤɢ, ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɤɚɧɚɥɵ, 

ɩɪɟɫɧɵɟ ɨɡɟɪɚ), ɞɨɥɹ ɤɨɬɨɪɵɯ ɜ ɨɛɳɟɦ ɜɨɞɨɡɚɛɨɪɟ ɫɨɫɬɚɜɥɹɟɬ ɨɤɨɥɨ 68%, ɚ ɞɨɥɹ 

ɩɨɞɡɟɦɧɵɯ ɜɨɞ - ɨɤɨɥɨ 32%. 

ȼ ɫɜɹɡɢ ɫ ɨɛɳɢɦ ɝɥɨɛɚɥɶɧɵɦ ɭɯɭɞɲɟɧɢɟɦ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɨɛɫɬɚɧɨɜɤɢ ɜ 

ɦɢɪɟ, ɜ ɬɨɦ ɱɢɫɥɟ ɢ ɜ ɧɚɲɟɣ ɫɬɪɚɧɟ, ɨɫɨɛɟɧɧɨ ɜ ɩɨɫɥɟɞɧɢɟ 50-60 ɥɟɬ, 

ɩɪɨɢɡɨɲɥɨ ɡɧɚɱɢɬɟɥɶɧɨɟ ɭɯɭɞɲɟɧɢɟ ɤɚɱɟɫɬɜɚ ɜɨɞɵ ɜ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɢ 

ɱɚɫɬɢɱɧɨ ɩɨɞɡɟɦɧɵɯ ɢɫɬɨɱɧɢɤɚɯ. 

1 Ɉɛɳɢɟ ɫɜɟɞɟɧɢɹ ɨɛ ɨɛɴɟɤɬɟ ɜɨɞɨɫɧɚɛɠɟɧɢɹ 

 ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɪɚɣɨɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɜɨɞɨɡɚɛɨɪɚ 

ɋɟɥɨ ɧɚɯɨɞɢɬɫɹ ɜ ɡɚɩɚɞɧɨɣ ɱɚɫɬɢ ɪɚɣɨɧɚ, ɧɚ ɥɟɜɨɦ ɛɟɪɟɝɭ ɪɟɤɢ Ⱥɛɚɧ, ɧɚ 

ɪɚɫɫɬɨɹɧɢɢ ɩɪɢɛɥɢɡɢɬɟɥɶɧɨ 18 ɤɢɥɨɦɟɬɪɨɜ (ɩɨ ɩɪɹɦɨɣ) ɤ ɫɟɜɟɪɨ-ɫɟɜɟɪɨ-ɡɚɩɚɞɭ 

ɨɬ ɩɨɫёɥɤɚ Ⱥɛɚɧ, ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɨɝɨ ɰɟɧɬɪɚ ɪɚɣɨɧɚ. Ⱥɛɫɨɥɸɬɧɚɹ ɜɵɫɨɬɚ — 212 

ɦɟɬɪɨɜ ɧɚɞ ɭɪɨɜɧɟɦ ɦɨɪɹ. 

ȼ ɫɟɥɟ ɮɭɧɤɰɢɨɧɢɪɭɸɬ ɫɪɟɞɧɹɹ ɲɤɨɥɚ, ɞɟɬɫɤɢɣ ɫɚɞ, ɮɟɥɶɞɲɟɪɫɤɨ-

ɚɤɭɲɟɪɫɤɢɣ ɩɭɧɤɬ, ɛɢɛɥɢɨɬɟɤɚ, ɨɬɞɟɥɟɧɢɟ ɫɜɹɡɢ ɢ ɫɟɥɶɫɨɜɟɬ. 

 ɍɥɢɱɧɚɹ ɫɟɬɶ ɫɟɥɚ ɫɨɫɬɨɢɬ ɢɡ 11 ɭɥɢɰ.  

 ɇɚɫɟɥɟɧɢɟ ɫɟɥɚ ɫɨɫɬɚɜɥɹɟɬ 600 ɱɟɥɨɜɟɤ. 

ɇɚ ɬɟɪɪɢɬɨɪɢɢ ɫɟɥɚ ɪɚɫɩɨɥɨɠɟɧɚ ɮɟɪɦɚ ɤɪɭɩɧɨɝɨ ɪɨɝɚɬɨɝɨ ɫɤɨɬɚ  ɧɚ 600 

ɝɨɥɨɜ ɢɡ ɧɢɯ  ɤɨɪɨɜ ɦɨɥɨɱɧɨɣ ɩɪɨɞɭɤɬɢɜɧɨɫɬɢ ɞɨ 6000 ɤɝ/ɝɨɞ 400 ɝɨɥɨɜ,  ɬɟɥɹɬ 

ɜ ɜɨɡɪɚɫɬɟ ɞɨ ɝɨɞɚ 200 ɝɨɥɨɜ 

Кɥɢɦɚɬ ɪɚɣɨɧɚ  

Ʉɥɢɦɚɬɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɪɚɣɨɧɚ ɢɡɵɫɤɚɧɢɣ ɩɪɢɜɨɞɢɬɫɹ ɩɨ ɞɚɧɧɵɦ 

ɦɟɬɟɨɪɨɥɨɝɢɱɟɫɤɨɣ ɫɬɚɧɰɢɢ Ⱥɛɚɧ.  

Ʉɥɢɦɚɬ ɪɚɣɨɧɚ – ɪɟɡɤɨ ɤɨɧɬɢɧɟɧɬɚɥɶɧɵɣ. ɋɪɟɞɧɟɦɟɫɹɱɧɵɟ ɢ 

ɫɪɟɞɧɟɝɨɞɨɜɵɟ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɡɞɭɯɚ ɩɪɢɜɨɞɹɬɫɹ ɜ ɬɚɛɥɢɰɟ 1. 

ɋɪɟɞɧɟɟ ɱɢɫɥɨ ɞɧɟɣ ɜ ɝɨɞɭ ɫɨ ɫɧɟɠɧɵɦ ɩɨɤɪɨɜɨɦ – 88 ɞɧɟɣ. 
ɋɪɟɞɧɟɟ ɱɢɫɥɨ ɫɨɥɧɟɱɧɵɯ ɞɧɟɣ – 70 ɞɧɟɣ. 
ɋɪɟɞɧɟɟ ɱɢɫɥɨ ɩɚɫɦɭɪɧɵɯ ɞɧɟɣ – 112 ɞɧɟɣ. 

 

https://ru.wikipedia.org/wiki/%D0%90%D0%B1%D0%B0%D0%BD_(%D1%80%D0%B5%D0%BA%D0%B0)
https://ru.wikipedia.org/wiki/%D0%90%D0%B1%D0%B0%D0%BD_(%D0%BF%D0%BE%D1%81%D1%91%D0%BB%D0%BE%D0%BA)
https://ru.wikipedia.org/wiki/%D0%A3%D1%80%D0%BE%D0%B2%D0%B5%D0%BD%D1%8C_%D0%BC%D0%BE%D1%80%D1%8F
https://ru.wikipedia.org/wiki/%D0%A4%D0%B5%D0%BB%D1%8C%D0%B4%D1%88%D0%B5%D1%80%D1%81%D0%BA%D0%BE-%D0%B0%D0%BA%D1%83%D1%88%D0%B5%D1%80%D1%81%D0%BA%D0%B8%D0%B9_%D0%BF%D1%83%D0%BD%D0%BA%D1%82
https://ru.wikipedia.org/wiki/%D0%A4%D0%B5%D0%BB%D1%8C%D0%B4%D1%88%D0%B5%D1%80%D1%81%D0%BA%D0%BE-%D0%B0%D0%BA%D1%83%D1%88%D0%B5%D1%80%D1%81%D0%BA%D0%B8%D0%B9_%D0%BF%D1%83%D0%BD%D0%BA%D1%82
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Ɍɚɛɥɢɰɚ 1.1 – ɋɪɟɞɧɟɦɟɫɹɱɧɵɟ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɡɞɭɯɚ ɡɚ 2020 ɝɨɞ 
Ɇɟɫɹɰɵ I II  III  IV V VI  VII VIII IX X XI  XII 

Ɍɟɦɩɟɪɚɬɭ
ɪɚ ɜɨɡɞɭɯɚ 

ɞɧɟɦ 
-8,2 -5,8 0,13 14,3 17,7 20,8 22,4 22,7 15,1 4 -4,1 -16,3 

Ɍɟɦɩɟɪɚɬɭ
ɪɚ ɜɨɡɞɭɯɚ 

ɧɨɱɶɸ 
-10,6 -11,1 -2,5 6,5 11,3 16,1 18,1 16,3 10,1 1,1 -6,2 -18 

 
Ɍɚɛɥɢɰɚ 2.1 – ɋɪɟɞɧɟɦɟɫɹɱɧɨɟ ɞɚɜɥɟɧɢɟ ɜɨɡɞɭɯɚ ɡɚ 2020 ɝɨɞ 

Ɇɟɫɹɰɵ I II  III  IV V VI  VII VIII IX X XI  XII 

Ⱦɚɜɥɟɧɢɟ 
ɜɨɡɞɭɯɚ 

ɞɧɟɦ 

743,
4 

746,
2 

740,
7 

745,
1 

738,
9 

734 734 
735,

2 
740,

4 
742,

6 
748,

1 
749,

6 

Ⱦɚɜɥɟɧɢɟ 
ɜɨɡɞɭɯɚ 
ɧɨɱɶɸ 

743,
9 

746,
3 

741,
3 

744,
9 

715,
5 

734,
4 

734,
1 

735,
9 

740,
9 

743,
3 

748,
3 

749,
6 

 
Ƚɟɨɥɨɝɢɱɟɫɤɨɟ ɫɬɪɨɟɧɢɟ ɢ ɝɢɞɪɨɝɟɨɥɨɝɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ. Ɋɚɫɬɢɬɟɥɶɧɨɫɬɶ. 

ɉɨɱɜɵ. 

ɉɟɪɟɤɪɵɜɚɸɳɢɟ ɤɨɪɟɧɧɵɟ ɩɨɪɨɞɵ ɧɟɪɚɫɱɥɟɧɟɧɧɵɟ 

ɷɥɸɜɢɚɥɶɧɨɞɟɥɸɜɢɚɥɶɧɵɟ ɨɛɪɚɡɨɜɚɧɢɹ, ɚ ɬɚɤɠɟ ɚɥɥɸɜɢɚɥɶɧɵɟ, ɷɥɸɜɢɚɥɶɧɵɟ, 

ɛɨɥɨɬɧɵɟ ɢ ɩɪɨɥɸɜɢɚɥɶɧɵɟ ɨɬɥɨɠɟɧɢɹ, ɩɪɟɞɫɬɚɜɥɟɧɵ ɥɟɫɫɨɜɢɞɧɵɦɢ ɩɨɪɨɞɚɦɢ, 

ɫɭɝɥɢɧɤɚɦɢ ɢ ɫɭɩɟɫɹɦɢ ɫ ɜɤɥɸɱɟɧɢɟɦ ɳɟɛɟɧɢɫɬɨɝɨ ɦɚɬɟɪɢɚɥɚ, ɩɟɫɱɚɧɵɦɢ ɢ 

ɩɟɫɱɚɧɨɝɚɥɟɱɧɵɦɢ ɩɨɪɨɞɚɦɢ, ɳɟɛɟɧɢɫɬɨ-ɝɥɵɛɨɜɵɦɢ, ɢɥɢɫɬɵɦɢ ɢ 

ɬɨɪɮɹɧɢɫɬɵɦɢ ɨɛɪɚɡɨɜɚɧɢɹɦɢ.  

ɋɨɜɪɟɦɟɧɧɵɣ ɚɥɥɸɜɢɣ ɩɨɣɦ ɢ ɩɟɪɜɨɣ ɬɟɪɪɚɫɵ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ 

ɮɚɰɢɚɥɶɧɨɣ ɩɟɫɬɪɨɬɨɣ ɢ ɞɨɜɨɥɶɧɨ ɱɚɫɬɵɦ ɩɪɢɫɭɬɫɬɜɢɟɦ ɜ ɩɨɣɦɟɧɧɨɣ ɮɚɰɢɢ 

ɥɟɫɫɨɜɢɞɧɵɯ ɫɭɩɟɫɟɣ ɢ ɫɭɝɥɢɧɤɨɜ. Ɉɛɳɚɹ ɦɨɳɧɨɫɬɶ ɚɥɥɸɜɢɹ ɧɟ ɩɪɟɜɵɲɚɟɬ 4- 

6ɦ. Ȼɨɥɨɬɧɵɟ ɨɬɥɨɠɟɧɢɹ ɱɚɳɟ ɜɫɟɝɨ ɩɪɢɭɪɨɱɟɧɵ ɤ ɩɨɜɟɪɯɧɨɫɬɢ ɩɨɣɦ ɢ ɩɟɪɜɵɯ 

ɞɜɭɯ ɧɚɞɩɨɣɦɟɧɧɵɯ ɬɟɪɪɚɫ.  

ɉɪɨɥɸɜɢɚɥɶɧɵɟ ɨɛɪɚɡɨɜɚɧɢɹ ɡɚɧɢɦɚɸɬ ɨɱɟɧɶ ɧɟɡɧɚɱɢɬɟɥɶɧɵɟ ɩɥɨɳɚɞɢ. 

Ɉɧɢ ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɜ ɞɧɢɳɚɯ ɲɢɪɨɤɢɯ ɛɟɡɜɨɞɧɵɯ ɩɚɞɟɣ, ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 

ɨɫɧɨɜɚɧɢɢ ɪɚɡɪɟɡɚ ɝɪɭɛɵɦ ɨɛɥɨɦɨɱɧɵɦ ɦɚɬɟɪɢɚɥɨɦ ɫ ɫɭɝɥɢɧɢɫɬɨ-ɩɟɫɱɚɧɵɦ 
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ɡɚɩɨɥɧɢɬɟɥɟɦ. ȼɟɪɯɧɹɹ ɱɚɫɬɶ ɪɚɡɪɟɡɚ ɨɛɵɱɧɨ ɫɥɨɠɟɧɚ ɥɟɫɫɨɜɢɞɧɵɦɢ ɩɨɪɨɞɚɦɢ. 

Ɉɛɳɚɹ ɦɨɳɧɨɫɬɶ ɨɬɥɨɠɟɧɢɣ ɫɨɫɬɚɜɥɹɟɬ 5-7ɦ.  

Ɉɫɧɨɜɧɚɹ ɱɚɫɬɶ ɪɚɣɨɧɚ ɩɨɤɪɵɬɚ ɧɟɪɚɫɱɥɟɧɟɧɧɵɦɢ 

ɷɥɸɜɢɚɥɶɧɨɞɟɥɸɜɢɚɥɶɧɵɦɢ ɨɛɪɚɡɨɜɚɧɢɹɦɢ. ɋɪɟɞɢ ɧɢɯ ɨɬɦɟɱɚɸɬɫɹ ɞɜɟ 

ɪɚɡɥɢɱɧɵɯ ɥɢɬɨɥɨɝɢɱɟɫɤɢɯ ɝɪɭɩɩɵ ɨɬɥɨɠɟɧɢɣ: ɥɟɫɫɨɜɵɟ ɩɨɪɨɞɵ ɢ ɝɥɢɧɢɫɬɵɟ 

ɨɛɪɚɡɨɜɚɧɢɹ, - ɫɭɩɟɫɱɚɧɨ-ɫɭɝɥɢɧɢɫɬɵɣ ɦɚɬɟɪɢɚɥ ɫ ɳɟɛɧɟɦ. ɉɟɪɜɚɹ ɢɦɟɟɬ 

ɨɫɬɪɨɜɧɨɟ ɡɚɥɟɝɚɧɢɟ, ɱɚɫɬɨ ɫ ɜɤɥɸɱɟɧɢɟɦ ɞɪɟɫɜɵ ɢ ɦɨɥɨɞɨɝɨ ɳɟɛɧɹ, ɨɬɥɢɱɚɟɬɫɹ 

ɩɚɥɟɜɵɦ ɰɜɟɬɨɦ, ɨɛɹɡɚɬɟɥɶɧɨ ɨɛɥɚɞɚɟɬ ɜɵɫɨɤɨɣ ɩɵɥɟɜɚɬɨɫɬɶɸ ɢ 

ɦɚɤɪɨɩɨɪɢɫɬɨɫɬɶɸ, ɜ ɪɚɡɧɨɣ ɫɬɟɩɟɧɢ ɤɚɪɛɨɧɚɬɧɚ ɢ ɧɟɞɨɭɩɥɨɬɧɟɧɚ. ȼɬɨɪɚɹ 

ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɩɥɨɳɚɞɧɵɦ ɡɚɥɟɝɚɧɢɟɦ, ɩɪɢɫɭɬɫɬɜɢɟɦ ɜ ɫɨɫɬɚɜɟ ɳɟɛɟɧɢɫɬɨɝɨ 

ɦɚɬɟɪɢɚɥɚ, ɰɜɟɬ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɩɟɪɜɢɱɧɨɦɭ ɫɭɛɫɬɪɚɬɭ (ɫɟɪɵɣ, ɤɨɪɢɱɧɟɜɵɣ, 

ɜɢɲɧɟɜɵɣ ɢ ɬ.ɞ.). ɋɨɞɟɪɠɚɧɢɟ ɩɵɥɟɜɚɬɨɣ ɮɪɚɤɰɢɢ ɧɟ ɩɪɟɜɵɲɚɟɬ 25-30%, 

ɫɨɞɟɪɠɚɧɢɟ ɤɚɪɛɨɧɚɬɨɜ ɫɢɥɶɧɨ ɢɡɦɟɧɱɢɜɨ (ɨɬ 0 ɞɨ 30-40%). 

2 Ɋɚɫɱɟɬɧɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɪɚɡɞɟɥ 

2.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɫɱɟɬɧɵɯ ɪɚɫɯɨɞɨɜ ɜɨɞɵ 

2.1.1ɉɨɬɪɟɛɢɬɟɥɢ ɜɨɞɵ 

ɉɟɪɜɨɣ ɡɚɞɚɱɟɣ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɜɨɞɨɩɪɨɜɨɞɧɨɣ ɫɢɫɬɟɦɵ ɹɜɥɹɟɬɫɹ 

ɨɩɪɟɞɟɥɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ɩɨɬɪɟɛɥɹɟɦɨɣ ɜɨɞɵ ɢ ɪɟɠɢɦɚ ɟɟ ɪɚɫɯɨɞɨɜɚɧɢɹ. 

Ɉɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ ɜɨɞɵ, ɤɨɬɨɪɨɟ ɞɨɥɠɟɧ ɩɨɞɚɜɚɬɶ ɜɨɞɨɩɪɨɜɨɞ: 

 ɪɚɫɯɨɞ ɜɨɞɵ, ɩɨɬɪɟɛɥɹɟɦɨɣ ɧɚɫɟɥɟɧɢɟɦ ɧɚ ɯɨɡɹɣɫɬɜɟɧɧɨ – ɩɢɬɶɟɜɵɟ 

ɧɭɠɞɵ; 

 ɪɚɫɯɨɞ ɜɨɞɵ ɧɚ ɧɭɠɞɵ ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɩɪɟɞɩɪɢɹɬɢɹ; 

 ɪɚɫɯɨɞ ɜɨɞɵ ɧɚ ɤɨɦɦɭɧɚɥɶɧɵɟ ɧɭɠɞɵ ɝɨɪɨɞɚ (ɩɨɥɢɜ ɡɟɥɟɧɵɯ 

ɧɚɫɚɠɞɟɧɢɣ); 

 ɪɚɫɯɨɞ ɜɨɞɵ ɧɚ ɧɭɠɞɵ ɦɟɫɬɧɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ; 

 ɪɚɫɯɨɞ ɜɨɞɵ ɧɚ ɧɭɠɞɵ ɩɨɠɚɪɨɬɭɲɟɧɢɹ. 

2.1.2 Ɋɚɫɯɨɞ ɜɨɞɵ ɧɚ ɯɨɡɹɣɫɬɜɟɧɧɨ – ɩɢɬɶɟɜɵɟ ɧɭɠɞɵ ɧɚɫɟɥɟɧɢɹ 

ȼ ɫɟɥɟ ɩɪɨɠɢɜɚɟɬ 600 ɱɟɥɨɜɟɤ. Ⱦɨɦɚ  ɨɛɨɪɭɞɨɜɚɧɵ ɜɧɭɬɪɟɧɧɢɦ 

ɜɨɞɨɩɪɨɜɨɞɨɦ ɢ ɤɚɧɚɥɢɡɚɰɢɟɣ ɫ ɜɚɧɧɚɦɢ ɢ ɦɟɫɬɧɵɦɢ ɜɨɞɨɧɚɝɪɟɜɚɬɟɥɹɦɢ. 
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ɇɨɪɦɚ ɜɨɞɨɩɨɬɪɟɛɥɟɧɢɹ ɧɚ ɨɞɧɨɝɨ ɠɢɬɟɥɹ ɩɪɢɧɹɬɚ 160 ɥ/(ɱɟɥɫɭɬ).  

ɇɟɨɛɯɨɞɢɦɨɟ ɤɨɥɢɱɟɫɬɜɨ ɜɨɞɵ ɞɥɹ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɩɨɫɟɥɤɚ 

ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɫɭɬɨɱɧɵɦ ɪɚɫɯɨɞɨɦ. ɋɭɬɨɱɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ ɧɚ ɯɨɡɹɣɫɬɜɟɧɧɨ-

ɩɢɬɶɟɜɵɟ ɧɭɠɞɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

1000..

Nq
Q ɠ

ɫɭɬɫɪ


                                                                                                             ሺʹ.ͳሻ 
 

ɫɭɬɦQ ɫɭɬɫɪ /96
1000

600160 3
.. 


  

ɝɞɟ qɠ – ɧɨɪɦɚ ɜɨɞɨɩɨɬɪɟɛɥɟɧɢɹ, ɩɪɢɧɢɦɚɟɦɚɹ ɫɨɝɥɚɫɧɨ ɬɚɛɥ.1 ɋɉ 

31.13330.2012 ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɬɟɩɟɧɢ ɛɥɚɝɨɭɫɬɪɨɣɫɬɜɚ ɠɢɥɨɝɨ ɪɚɣɨɧɚ;  

N – ɪɚɫɱɟɬɧɨɟ ɱɢɫɥɨ ɠɢɬɟɥɟɣ, ɱɟɥ. 

Ɋɚɫɱɟɬɧɵɟ ɪɚɫɯɨɞɵ ɜɨɞɵ ɜ ɫɭɬɤɢ ɧɚɢɛɨɥɶɲɟɝɨ ɢ ɧɚɢɦɟɧɶɲɟɝɨ 

ɜɨɞɨɩɨɬɪɟɛɥɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɚɦ ܳ˔˖˕.ˏ˃ˍ˔ = 𝐾˔˖˕.ˏ˃ˍ˔ ∙ ܳ˔˓.˔˖˕                                                                          (2.2) ܳ˔˖˕.ˏ˃ˍ˔ = ͳ,͵ ∙ ͻ͸ = ͳʹͶ,ͺ ˏଷ/˔˖˕                  ܳ˔˖˕.ˏиː = 𝐾˔˖˕.ˏиː ∙ ܳ˔˓.˔˖˕                                                                            (2.3)         ܳ˔˖˕.ˏиː = Ͳ,ͻ ∙ ͻ͸ = ͺ͸,Ͷ ˏଷ/˔˖˕                                                    

ɝɞɟ  Кɫɭɬ., ɦɚɤɫ., ɦɢɧ. – ɤɨɷɮɮɢɰɢɟɧɬɵ ɫɭɬɨɱɧɨɣ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ 

ɜɨɞɨɩɨɬɪɟɛɥɟɧɢɹ, ɭɱɢɬɵɜɚɸɳɢɟ ɭɤɥɚɞ ɠɢɡɧɢ ɧɚɫɟɥɟɧɢɹ, ɪɟɠɢɦ ɪɚɛɨɬɵ 

ɩɪɟɞɩɪɢɹɬɢɣ, ɫɬɟɩɟɧɶ ɛɥɚɝɨɭɫɬɪɨɣɫɬɜɚ ɡɞɚɧɢɣ, ɩɪɢɧɢɦɚɸɬɫɹ ɪɚɜɧɵɦɢ  Кɫɭɬ. 

ɦɚɤɫ.=1,11,3; Кɫɭɬ. ɦɢɧ.=0,70,9. 

Ɋɚɫɱɟɬɧɵɟ ɱɚɫɨɜɵɟ ɪɚɫɯɨɞɵ ɜɨɞɵ qɱ, ɦ3/ɱ, ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɚɦ 
˔ˍ˃ˏ.чݍ  = 𝐾ч.ˏ˃ˍ˔ ∙ ொ˔˖˕.ˏ˃ˍ˔ଶସ ˔ˍ˃ˏ.чݍ (2.4)                                                                           = ʹ,ͻ͹ͷ ∙ ଵଶସ,଼ଶସ = ͳͷ,Ͷ͹ ˏଷ ч⁄  

ч.ˏиːݍ = 𝐾ч.ˏиː ∙ ொ˔˖˕.ˏиːଶସ                                                                                   (2.5) 

ч.ˏиːݍ  = Ͳ,Ͳʹ͸ͳ ∙ ଼଺,ସଶସ = Ͳ,Ͳͻ͵ͻ͸ ˏଷ ч⁄      
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ɝɞɟ  Кɱ – ɤɨɷɮɮɢɰɢɟɧɬ ɱɚɫɨɜɨɣ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ, ɤɨɬɨɪɵɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɚɦ 𝐾ч.ˏ˃ˍ˔ = ˔ˍ˃ˏߙ ∙ ˔ˍ˃ˏ.𝐾ч        (2.6)                                                                           ˔ˍ˃ˏߚ = ͳ,ʹͷ ∙ ʹ,͵ͺ = ʹ,ͻ͹ͷ 𝐾ч.ˏиː = иːˏߙ ∙ иː                                                                             (2.7) 𝐾ч.ˏиːˏߚ = Ͳ,Ͷͷ ∙ Ͳ,Ͳͷͺ = Ͳ,Ͳʹ͸ͳ   
ɝɞɟ   – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɫɬɟɩɟɧɶ ɛɥɚɝɨɭɫɬɪɨɣɫɬɜɚ ɡɞɚɧɢɣ, ɪɟɠɢɦ 

ɪɚɛɨɬɵ ɩɪɟɞɩɪɢɹɬɢɣ ɢ ɞɪɭɝɢɟ ɦɟɫɬɧɵɟ ɭɫɥɨɜɢɹ, ɩɪɢɧɢɦɚɟɬɫɹ  ɫɨɝɥɚɫɧɨ ɩ.5.2. 

ɋɉ 31.13330.2012 , ɦɚɤɫ.=1,21,4; ɦɢɧ.=0,40,6;  

 – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɱɢɫɥɨ ɠɢɬɟɥɟɣ ɜ ɧɚɫɟɥɟɧɧɨɦ ɩɭɧɤɬɟ, 

ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ ɬɚɛɥ. 2 ɋɉ 31.13330.2012 ɜɟɥɢɱɢɧɚ ɤɨɬɨɪɨɝɨ ɩɪɢ ɱɢɫɥɟɧɧɨɫɬɢ 

ɠɢɬɟɥɟɣ 600 ɱɟɥɨɜɟɤ ɫɨɫɬɚɜɥɹɟɬ  ɦɚɤɫ =2,38;  ɦɢɧ.=0,058.  

2.1.3 Ɋɚɫɯɨɞɵ ɜɨɞɵ ɧɚ ɤɨɦɦɭɧɚɥɶɧɵɟ ɧɭɠɞɵ ɧɚɫɟɥɟɧɧɨɝɨ ɩɭɧɤɬɚ 

ɋɪɟɞɧɟɫɭɬɨɱɧɨɟ ɩɨɬɪɟɛɥɟɧɢɟ ɜɨɞɵ ɧɚ ɩɨɥɢɜɤɭ ɨɩɪɟɞɟɥɹɟɬɫɹ ɜ 

ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɨɤɪɵɬɢɹ ɬɟɪɪɢɬɨɪɢɢ, ɫɩɨɫɨɛɚ ɩɨɥɢɜɚ, ɜɢɞɚ ɧɚɫɚɠɞɟɧɢɣ, 

ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɢ ɞɪɭɝɢɯ ɦɟɫɬɧɵɯ ɭɫɥɨɜɢɣ ɩ. 3.3, ɬɚɛɥ. 3 ɋɉ 31.13330.2012 

Ɋɚɫɯɨɞ ɜɨɞɵ ɧɚ ɩɨɥɢɜ Qɩɨɥɢɜ, ɦ3/ɫɭɬ, ɨɩɪɟɞɟɥɹɟɦ ɢɡ ɪɚɫɱɟɬɚ ɧɚ ɨɞɧɨɝɨ 

ɠɢɬɟɥɹ 50 ɥ/(ɱɟɥ∙ɫɭɬ), ɩɨ ɮɨɪɦɭɥɟ  ܳ˒ˑˎи˅ = 𝑞∙𝑛ଵ଴଴଴                                                                                                 (2.8) ܳ˒ˑˎи˅ = ହ଴∙଺଴଴ଵ଴଴଴ = ͵Ͳ ˏଷ ˔˖˕⁄                                                                   

 
ɝɞɟ  n – ɤɨɥɢɱɟɫɬɜɨ ɠɢɬɟɥɟɣ, ɱɟɥ. 

 q – ɪɚɫɯɨɞ ɧɚ ɨɞɧɨɝɨ ɠɢɬɟɥɹ  

ɉɪɢɧɢɦɚɸ 1 ɩɨɥɢɜɤɭ ɜ ɫɭɬɤɢ ɨɛɳɟɣ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶɸ 8. Ɋɟɠɢɦ 

ɩɨɥɢɜɨɱɧɨɝɨ ɜɨɞɨɩɨɬɪɟɛɥɟɧɢɹ ɩɪɢɧɢɦɚɸ ɪɚɜɧɨɦɟɪɧɵɦ ɜ ɬɟɱɟɧɢɟ ɩɪɢɧɹɬɨɣ 

ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɩɨɥɢɜɤɢ.  

2.1.4 Ɋɚɫɯɨɞɵ ɜɨɞɵ ɧɚ ɩɨɠɚɪɨɬɭɲɟɧɢɟ 

Ɋɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ ɧɚ ɧɚɪɭɠɧɨɟ ɩɨɠɚɪɨɬɭɲɟɧɢɟ (ɧɚ ɨɞɢɧ ɩɨɠɚɪ) ɢ 

ɤɨɥɢɱɟɫɬɜɨ ɨɞ ɧɨ ɜɪ ɟɦ ɟɧ ɧɵ ɯ ɩɨ ɠɚ ɪɨ ɜ ɜ ɧɚ ɫɟ ɥɟ ɧɧ ɨɦ  ɩɭ ɧɤ ɬɟ , ɞɥ ɹ ɪɚ ɫɱ ɟɬ ɚ 
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ɦɚ ɝɢ ɫɬ ɪɚ ɥɶ ɧɵ ɯ ɢ ɤɨ ɥɶ ɰɟ ɜɵ ɯ ɥɢ ɧɢ ɣ ɜɨ ɞɨ ɩɪ ɨɜ ɨɞ ɧɨ ɣ ɫɟ ɬɢ , ɩɪ ɢɧ ɢɦ ɚɟ ɦ ɩɪ ɢ 

ɡɚ ɫɬ ɪɨ ɣɤ ɟ ɧɚ ɫɟ ɥɟ ɧɧ ɨɝ ɨ ɩɭ ɧɤ ɬɚ  ɡɞ ɚɧ ɢɹ ɦɢ  ɜɵ ɫɨ ɬɨ ɣ ɞɨ  2-ɯ ɷɬ ɚɠ ɟɣ  ɫ ɨɛ ɳɟ ɣ 

ɱɢ ɫɥ ɟɧ ɧɨ ɫɬ ɶɸ  ɛɨ ɥɟ ɟ 600 ɱɟ ɥ., ɩɪ ɢɧ ɢɦ ɚɟ ɦ ɤɨ ɥɢ ɱɟ ɫɬ ɜɨ  ɨɞ ɧɨ ɜɪ ɟɦ ɟɧ ɧɵ ɯ ɩɨ ɠɚ ɪɨ ɜ 

ɫɨ ɝɥ ɚɫ ɧɨ  ɋɉ  8.13130.2020 – 1, ɪɚ ɫɯ ɨɞ  ɜɨ ɞɵ  ɧɚ  ɬɭ ɲɟ ɧɢ ɟ ɨɞ ɧɨ ɝɨ  ɩɨ ɠɚ ɪɚ  – 5 ɥ/ɫ, 

ɱɬ ɨ ɫɨ ɨɬ ɜɟ ɬɫ ɬɜ ɭɟ ɬ III ɫɬ ɟɩ ɟɧ ɢ ɨɝ ɧɟ ɫɬ ɨɣ ɤɨ ɫɬ ɢ ɡɞ ɚɧ ɢɹ . 

2.1.5 Ɋɚɫɯɨɞ ɜɨɞɵ ɧɚ ɧɭɠɞɵ ɦɟɫɬɧɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ 

Ɋɚɫɯɨɞ ɜɨɞɵ ɧɚ ɦɟɫɬɧɭɸ ɩɪɨɦɵɲɥɟɧɧɨɫɬɶ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 ܳˏ.˒˓ = Ͳ,ͳ ∙ ܳ˔˖˕.ˏ˃ˍ˔                                                                                    (2.9) ܳˏ.˒˓ = Ͳ,ͳ ∙ ͳʹͶ,ͺ = ͳʹ,Ͷͺ ˏଷ/˔˖˕        

2.2. Ɋɟɠɢɦ ɜɨɞɨɩɨɬɪɟɛɥɟɧɢɹ ɜ ɬɟɱɟɧɢɟ ɫɭɬɨɤ 

ɉɢ ɬɶ ɟɜ ɚɹ  ɜɨ ɞɚ  ɪɚ ɫɯ ɨɞ ɭɟ ɬɫ ɹ ɫɨ  ɡɧ ɚɱ ɢɬ ɟɥ ɶɧ ɵɦ ɢ ɤɨ ɥɟ ɛɚ ɧɢ ɹɦ ɢ ɜ ɪɚ ɡɥ ɢɱ ɧɵ ɟ 

ɱɚ ɫɵ  ɫɭ ɬɨ ɤ. ɉɨ ɷɬ ɨɦ ɭ ɞɥ ɹ ɝɢ ɞɪ ɚɜ ɥɢ ɱɟ ɫɤ ɨɝ ɨ ɪɚ ɫɱ ɟɬ ɚ ɜɨ ɞɨ ɩɪ ɨɜ ɨɞ ɧɨ ɣ ɫɟ ɬɢ  ɢ 

ɫɨ ɨɪ ɭɠ ɟɧ ɢɣ  ɧɚ  ɧɟ ɣ ɫɨ ɫɬ ɚɜ ɥɹ ɟɬ ɫɹ  ɱɚ ɫɨ ɜɨ ɣ ɝɪ ɚɮ ɢɤ  ɜɨ ɞɨ ɩɨ ɬɪ ɟɛ ɥɟ ɧɢ ɹ ɜ ɬɟ ɱɟ ɧɢ ɟ 

ɫɭ ɬɨ ɤ.  

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɜɨɞɨɩɨɬɪɟɛɥɟɧɢɹ ɩɨ ɱɚɫɚɦ ɫɭɬɨɤ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 

2.1. 

ɉɨ ɞɚɧɧɵɦ ɬɚɛɥɢɰɵ 2.1 ɱɟɪɬɢɦ ɫɬɭɩɟɧɱɚɬɵɣ ɝɪɚɮɢɤ ɜɨɞɨɩɨɬɪɟɛɥɟɧɢɹ 

ɧɚɫɟɥɟɧɧɨɝɨ ɩɭɧɤɬɚ ɩɨ ɱɚɫɚɦ ɫɭɬɨɤ. 

 

Ɋɢɫɭɧɨɤ 2.1 – Ƚɪɚɮɢɤ ɜɨɞɨɩɨɬɪɟɛɥɟɧɢɹ ɩɨ ɱɚɫɚɦ ɫɭɬɨɤ 
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Ɍɚɛɥɢɰɚ 2.1 – Ƚɪɚɮɢɤ ɜɨɞɨɩɨɬɪɟɛɥɟɧɢɹ ɩɨ ɱɚɫɚɦ ɫɭɬɨɤ 

 
 

 
 

Ɉɩɪɟɞɟɥɹɟɦ ɪɟɝɭɥɢɪɭɸɳɭɸ ɟɦɤɨɫɬɶ ɛɚɤɚ Ɋɑȼ. Ɋɚɫɱɟɬ ɟɦɤɨɫɬɢ ɛɚɤɚ Ɋɑȼ 

ɩɪɢɜɟɞɟɧ ɜ ɬɚɛɥɢɰɟ 2.2. 

 

 

ɑɚɫɵ ɫɭɬɨɤ 

ɏɨɡɹɣɫɬɜɟɧɧɨ – 
ɩɢɬɶɟɜɵɟ ɧɭɠɞɵ, 

ɇɭɠɞɵ 
ɦɟɫɬɧɨɣ 

ɩɪɨɦɵɲɥɟ
ɧɧɨɫɬɢ 

ɉɨɥɢɜɤɚ 
ɭɥɢɰ ɢ 

ɡɟɥɟɧɧɵɯ 
ɧɚɫɚɠɞɟɧ

ɢɣ 

ȼɫɟɝɨ 

Ʉɱ=2,5 
% 

ɦ3    % 

0–1 1,2 1,4976 0,52 3,75 6,968 2,61 

1–2 1,2 1,4976 0,52 3,75 6,968 2,61 

2–3 1,2 1,4976 0,52 3,75 6,968 2,61 
3–4 2 2,496 0,52   5,016 1,88 
4–5 3,5 4,368 0,52   8,388 3,14 
5–6 3,5 4,368 0,52   8,388 3,14 
6–7 4,5 5,616 0,52   10,636 3,98 
7–8 10,2 12,7296 0,52   23,450 8,77 
8–9 8,8 10,9824 0,52   20,302 7,60 
9–10 6,5 8,112 0,52   15,132 5,66 
10–11 4,1 5,1168 0,52   9,737 3,64 
11–12 4,1 5,1168 0,52   9,737 3,64 
12–13 3,5 4,368 0,52   8,388 3,14 
13–14 3,5 4,368 0,52   8,388 3,14 
14–15 2 2,496 0,52   5,016 1,88 
15–16 6,2 7,7312 0,52   14,458 5,41 
16–17 10,4 12,9792 0,52   23,899 8,94 
17–18 9,4 11,7312 0,52   21,651 8,10 
18–19 7,3 9,1104 0,52   16,930 6,33 

19–20 1,6 1,9968 0,52 3,75 7,867 2,94 

20–21 1,6 1,9968 0,52 3,75 7,867 2,94 

21–22 1,3 1,6224 0,52 3,75 7,192 2,69 

22–23 1,2 1,4976 0,52 3,75 6,968 2,61 

23–24 1,2 1,4976 0,52 3,75 6,968 2,61 

ɂɬɨɝɨ 100 124,8 12,48 30 267,28 100,00 
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Ɍɚɛɥɢɰɚ 2.2 – Ɋɚɫɱɟɬ ɪɟɝɭɥɢɪɭɸɳɟɣ ɟɦɤɨɫɬɢ ɪɟɡɟɪɜɭɚɪɚ ɱɢɫɬɨɣ ɜɨɞɵ 

ɑɚɫɵ ɫɭɬɨɤ 

ɉɨɞɚɱɚ 
ɜɨɞɵ ɇɋ-

II   
ɩɨɞɴɟɦɚ, 

% 

ɉɨɞɚɱɚ ɜɨɞɵ 
ɇɋ-I  

ɩɨɞɴɟɦɚ, % 

ɉɨɫɬɭɩɥɟɧɢɟ 
ɜɨɞɵ ɜ Ɋɑȼ, 

% 

Ɋɚɫɯɨɞ ɜɨɞɵ 
ɢɡ Ɋɑȼ, % 

Ɉɫɬɚɬɨɤ ɜɨɞɵ 
ɜ Ɋɑȼ, % 

0–1 3 4,16 1,16  7,01 
1–2 3 4,16 1,16  8,17 
2–3 3 4,16 1,16  9,33 
3–4 3 4,16 1,16  10,49 
4–5 3 4,16 1,16  11,65 
5–6 3 4,16 1,16  12,81 
6–7 5,8 4,17  -1,63 11,18 
7–8 5,8 4,17  -1,63 9,55 
8–9 5,8 4,17  -1,63 7,92 
9–10 5,8 4,17  -1,63 6,29 
10–11 5,8 4,17  -1,63 4,66 
11–12 5,8 4,17  -1,63 3,03 
12–13 3 4,16 1,16  4,19 
13–14 3 4,16 1,16  5,35 
14–15 3 4,17 1,17  6,52 
15–16 5,8 4,17  -1,63 4,89 
16–17 5,8 4,17  -1,63 3,26 
17–18 5,8 4,17  -1,63 1,63 
18–19 5,8 4,17  -1,63 0 
19–20 3 4,17 1,17  1,17 
20–21 3 4,17 1,17  2,34 
21–22 3 4,17 1,17  3,51 
22–23 3 4,17 1,17  4,68 
23–24 3 4,17 1,17  5,85 
ɂɬɨɝɨ 100 100 16,3 -16,3  

 
ɉɨɥɧɵɣ ɨɛɴɟɦ ɪɟɡɟɪɜɭɚɪɨɜ ɱɢɫɬɨɣ ɜɨɞɵ, WɊɑȼ, ɦ3, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ 𝑊РЧʑ = 𝑊 ˈˆ + 𝑊˔ˑ˄.ː + 𝑊 ˑˉ                                                                    (2.10) 

ɝɞɟ  Wɪɟɝ – ɪɟɝɭɥɢɪɭɸɳɢɣ ɨɛɴɟɦ ɜɨɞɵ ɜ ɪɟɡɟɪɜɭɚɪɟ;  

Wɫɨɛ.ɧ– ɨɛɴɟɦ ɜɨɞɵ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ ɫɬɚɧɰɢɢ. 

Ɉɛɴɟɦ ɪɟɝɭɥɢɪɭɸɳɟɣ ɟɦɤɨɫɬɢ ɪɟɡɟɪɜɭɚɪɚ ɫɨɫɬɚɜɥɹɟɬ 3,14% ɫɭɬɨɱɧɨɝɨ 

ɪɚɫɯɨɞɚ ɜɨɞɵ: 𝑊 ˈˆ = ଵଶ,଼ଵ∙ଶ଺଻,ଶ଼ଵ଴଴ = ͵Ͷ,ʹ͵ ˏଷ                                                                 
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ɇɟ ɩɪ ɢɤ ɨɫ ɧɨ ɜɟ ɧɧ ɵɣ  ɩɪ ɨɬ ɢɜ ɨɩ ɨɠ ɚɪ ɧɵ ɣ ɨɛ ɴɟ ɦ Wɩɨ ɠ ɪɚ ɫɫ ɱɢ ɬɵ ɜɚ ɟɬ ɫɹ  ɢɡ  

ɭɫ ɥɨ ɜɢ ɹ ɬɭ ɲɟ ɧɢ ɹ ɪɚ ɫɱ ɟɬ ɧɨ ɝɨ  ɤɨ ɥɢ ɱɟ ɫɬ ɜɚ  ɨɞ ɧɨ ɜɪ ɟɦ ɟɧ ɧɵ ɯ ɩɨ ɠɚ ɪɨ ɜ n ɜ ɬɟ ɱɟ ɧɢ ɟ 

ɜɫ ɟɝ ɨ ɧɨ ɪɦ ɚɬ ɢɜ ɧɨ ɝɨ  ɜɪ ɟɦ ɟɧ ɢ ɬɭ ɲɟ ɧɢ ɹ ɩɨ ɠɚ ɪɚ  Ɍɩ ɨɠ  ɢ ɨɩ ɪɟ ɞɟ ɥɹ ɟɬ ɫɹ  ɩɨ  ɮɨ ɪɦ ɭɥ ɟ 𝑊 ˑ ˉ = ͵,͸𝑡 ∙ ሺ݊ː˒  ∙  ˒ːݍ + ݊˒˒  ∙ ሻ                                                        (2.11) 𝑊 ˒˒ݍ ˑ ˉ = ͵,͸ ∙ ͵ሺͳ ∙ ͷ + ʹ,ͷሻ = ͺͳ ˏଷ 

ɝɞ ɟ  n – ɪɚ ɫɱ ɟɬ ɧɨ ɟ ɤɨ ɥɢ ɱɟ ɫɬ ɜɨ  ɩɨ ɠɚ ɪɨ ɜ ɫɨ ɨɬ ɜɟ ɬɫ ɬɜ ɟɧ ɧɨ  ɜ ɧɚ ɫɟ ɥɟ ɧɧ ɨɦ  ɩɭ ɧɤ ɬɟ  ɢ 

ɧɚ  ɩɪ ɨɦ ɵɲ ɥɟ ɧɧ ɨɦ  ɩɪ ɟɞ ɩɪ ɢɹ ɬɢ ɢ, ɩɪ ɢɧ ɢɦ ɚɟ ɬɫ ɹ ɩɨ  ɋɇ ɢɉ  2.04.02 – 84*;  

 q– ɪɚ ɫɯ ɨɞ  ɜɨ ɞɵ  ɧɚ  ɬɭ ɲɟ ɧɢ ɟ ɨɞ ɧɨ ɝɨ  ɩɨ ɠɚ ɪɚ , ɫɨ ɨɬ ɜɟ ɬɫ ɬɜ ɟɧ ɧɨ  ɜ ɧɚ ɫɟ ɥɟ ɧɧ ɨɦ  

ɩɭ ɧɤ ɬɟ  ɢ ɧɚ  ɩɪ ɨɦ ɵɲ ɥɟ ɧɧ ɨɦ  ɩɪ ɟɞ ɩɪ ɢɹ ɬɢ ɢ ɥ/ɫ;  

  Ɍɩ ɨɠ  – ɧɨ ɪɦ ɚɬ ɢɜ ɧɨ ɟ ɜɪ ɟɦ ɹ ɬɭ ɲɟ ɧɢ ɹ ɨɞ ɧɨ ɝɨ  ɩɨ ɠɚ ɪɚ , ɩɪ ɢɧ ɢɦ ɚɟ ɬɫ ɹ 3 ɱ. 

Ɉɛ ɴɟ ɦ ɪɟ ɝɭ ɥɢ ɪɭ ɸɳ ɟɣ  ɟɦ ɤɨ ɫɬ ɢ ɪɟ ɡɟ ɪɜ ɭɚ ɪɚ  ɧɚ  ɫɨ ɛɫ ɬɜ ɟɧ ɧɵ ɟ ɧɭ ɠɞ ɵ 

ɫɬ ɚɧ ɰɢ ɢ ɫɨ ɫɬ ɚɜ ɥɹ ɟɬ  5% ɨɬ  Qɫɭ ɬ.ɦɚ ɤɫ : 

 𝑊 ː  = ଶ଺଻,ଶ଼∙ହଵ଴଴ = ͳ͵,͵͸ ɦ3                                                         

ɉɨ ɥɧ ɵɣ  ɨɛ ɴɟ ɦ ɪɟ ɡɟ ɪɜ ɭɚ ɪɨ ɜ ɱɢ ɫɬ ɨɣ  ɜɨ ɞɵ : 
 𝑊РЧ ʑ = ͵Ͷ,ʹ͵ + ͺͳ + ͳ͵,͵͸ = ͳʹͺ,ͷͻ ˏଷ                                             
 
ɉɪ ɢɧ ɢɦ ɚɸ  ɧɟ ɬɢ ɩɨ ɜɨ ɣ ɪɟ ɡɟ ɪɜ ɭɚ ɪ W 150ɦ3 ɰɢ ɥɢ ɧɞ ɪɢ ɱɟ ɫɤ ɢɣ , 

ɡɚ ɝɥ ɭɛ ɥɟ ɧɧ ɵɣ  ɢɡ  ɫɛ ɨɪ ɧɵ ɯ ɠɟ ɥɟ ɡɨ ɛɟ ɬɨ ɧɧ ɵɯ  ɤɨ ɧɫ ɬɪ ɭɤ ɰɢ ɣ ɩɥ ɨɳ ɚɞ ɶɸ  42ɦ2, 

ɪɚ ɡɦ ɟɪ ɚɦ ɢ 6ɯ7 ɦ, ɝɥ ɭɛ ɢɧ ɨɣ  3,6ɦ. 

ɉɨ ɥɧ ɵɣ  ɨɛ ɴɟ ɦ ɜɨ ɞɨ ɧɚ ɩɨ ɪɧ ɨɣ  ɛɚ ɲɧ ɢ, WȼȻ , ɦ3, ɨɩ ɪɟ ɞɟ ɥɹ ɟɬ ɫɹ  ɩɨ  ɮɨ ɪɦ ɭɥ ɟ 𝑊ʑʐ  = 𝑊 ˈ ˆ + 𝑊 ˑ ˉ                                                                                   (2.12) 𝑊 ˈ ˆ = ହ,଴଺∙ଶ଺଻,ଶ଼ଵ଴଴ = ͳ͵,ͷʹ ˏଷ/ч                                                                  

          𝑊 ˑ ˉ = ଵ଴∙ହ∙ଷ଺଴଴଺଴∙ଵ଴଴଴ = ͵ ˏଷ                                                                           𝑊ʑʐ  = ͳ͵,ͷʹ + ͵ = ͳ͸,ͷʹ ˏଷ      
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Ɉɩɪɟɞɟɥɹɟɦ ɨɛɴɟɦ ɛɚɤɚ ɜɨɞɨɧɚɩɨɪɧɨɣ ɛɚɲɧɢ 

Ɍɚɛɥɢɰɚ 2.3 – Ɋɚɫɱɟɬ ɨɛɴɟɦɚ ɜɨɞɨɧɚɩɨɪɧɨɣ ɛɚɲɧɢ 

ɑɚɫɵ 
ɫɭɬɨɤ 

ȼɫɟɝɨ  
% 

ɉɨɞɚɱɚ ɜɨɞɵ 
ɇɋ-II   

ɩɨɞɴɟɦɚ, % 

ɉɨɫɬɭɩɥɟɧɢɟ 
ɜɨɞɵ ɜ ɛɚɤ, 

% 

Ɋɚɫɯɨɞ ɜɨɞɵ 
ɢɡ ɛɚɤɚ, % 

Ɉɫɬɚɬɨɤ ɜɨɞɵ 
ɜ ɛɚɤɟ, % 

0–1 2,61 3 0,39  1,60 
1–2 2,61 3 0,39  2,00 
2–3 2,61 3 0,39  2,39 
3–4 1,88 3 1,12  3,51 
4–5 3,14 3  -0,14 3,37 
5–6 3,14 3  -0,14 3,23 
6–7 3,98 5,8 1,82  5,06 
7–8 8,77 5,8  -2,97 2,08 
8–9 7,60 5,8  -1,80 0,29 
9–10 5,66 5,8 0,14  0,42 
10–11 3,64 5,8 2,16  2,58 
11–12 3,64 5,8 2,16  4,74 
12–13 3,14 3  -0,14 4,60 
13–14 3,14 3  -0,14 4,46 
14–15 1,88 3 1,12  5,59 
15–16 5,41 5,8 0,39  5,98 
16–17 8,94 5,8  -3,14 2,83 
17–18 8,10 5,8  -2,30 0,53 
18–19 6,33 5,8  -0,53 0 
19–20 2,94 3 0,06  0,06 
20–21 2,94 3 0,06  0,11 
21–22 2,69 3 0,31  0,42 
22–23 2,61 3 0,39  0,82 
23–24 2,61 3 0,39  1,21 
ɂɬɨɝɨ 100 100 11,30 -11,30  

 
2.3. Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɜɨɞɨɩɪɨɜɨɞɧɨɣ ɫɟɬɢ 

ɉɪ ɢɧ ɰɢ ɩɵ  ɬɪ ɚɫ ɫɢ ɪɨ ɜɤ ɢ ɜɨ ɞɨ ɩɪ ɨɜ ɨɞ ɧɨ ɣ ɫɟ ɬɢ  

ȼɨ ɞɨ ɩɪ ɨɜ ɨɞ ɧɚ ɹ ɫɟ ɬɶ  – ɨɞ ɢɧ  ɢɡ  ɨɫ ɧɨ ɜɧ ɵɯ  ɷɥ ɟɦ ɟɧ ɬɨ ɜ ɫɢ ɫɬ ɟɦ ɵ 

ɜɨ ɞɨ ɫɧ ɚɛ ɠɟ ɧɢ ɹ, ɜɡ ɚɢ ɦɨ ɫɜ ɹɡ ɚɧ ɚ ɜ ɪɚ ɛɨ ɬɟ  ɫ ɜɨ ɞɨ ɜɨ ɞɚ ɦɢ , ɧɚ ɫɨ ɫɧ ɵɦ ɢ ɫɬ ɚɧ ɰɢ ɹɦ ɢ, 

ɩɨ ɞɚ ɸɳ ɢɦ ɢ ɜɨ ɞɭ  ɜ ɫɟ ɬɶ , ɢ ɪɟ ɝɭ ɥɢ ɪɭ ɸɳ ɟɣ  ɟɦ ɤɨ ɫɬ ɶɸ  ɤɨ ɧɬ ɪɪ ɟɡ ɟɪ ɜɭ ɚɪ ɨɜ . 

ɉɪ ɚɜ ɢɥ ɶɧ ɵɣ  ɜɵ ɛɨ ɪ ɤɨ ɧɮ ɢɝ ɭɪ ɚɰ ɢɢ  ɜɨ ɞɨ ɩɪ ɨɜ ɨɞ ɧɨ ɣ ɫɟ ɬɢ  ɨɛ ɟɫ ɩɟ ɱɢ ɜɚ ɟɬ  

ɧɚ ɞɟ ɠɧ ɨɫ ɬɶ  ɟɟ  ɪɚ ɛɨ ɬɵ . 

Ɉɫ ɧɨ ɜɧ ɵɟ  ɩɪ ɢɧ ɰɢ ɩɵ  ɬɪ ɚɫ ɫɢ ɪɨ ɜɤ ɢ ɜɨ ɞɨ ɩɪ ɨɜ ɨɞ ɧɨ ɣ ɫɟ ɬɢ : 

1) ɫɟ ɬɶ  ɞɨ ɥɠ ɧɚ  ɨɯ ɜɚ ɬɵ ɜɚ ɬɶ  ɜɫ ɟɯ  ɩɨ ɬɪ ɟɛ ɢɬ ɟɥ ɟɣ ; 
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2) ɩɨ ɞɚ ɱɭ  ɜɨ ɞɵ  ɩɨ ɬɪ ɟɛ ɢɬ ɟɥ ɹɦ  ɧɟ ɨɛ ɯɨ ɞɢ ɦɨ  ɩɨ ɞɚ ɜɚ ɬɶ  ɩɨ  ɤɪ ɚɬ ɱɚ ɣɲ ɢɦ  

ɪɚ ɫɫ ɬɨ ɹɧ ɢɹ ɦ; 

3) ɞɨ ɥɠ ɧɚ  ɛɵ ɬɶ  ɨɛ ɟɫ ɩɟ ɱɟ ɧɚ  ɛɟ ɫɩ ɟɪ ɟɛ ɨɣ ɧɚ ɹ ɩɨ ɞɚ ɱɚ  ɜɨ ɞɵ  

ɩɨ ɬɪ ɟɛ ɢɬ ɟɥ ɹɦ . 

Ȼɟ ɫɩ ɟɪ ɟɛ ɨɣ ɧɚ ɹ ɩɨ ɞɚ ɱɚ  ɜɨ ɞɵ  ɩɨ ɬɪ ɟɛ ɢɬ ɟɥ ɹɦ  ɨɛ ɟɫ ɩɟ ɱɢ ɜɚ ɟɬ ɫɹ  ɭɫ ɬɪ ɨɣ ɫɬ ɜɨ ɦ 

ɤɨ ɥɶ ɰɟ ɜɨ ɣ ɫɟ ɬɢ . 

ɉɨ ɫɥ ɟ ɩɪ ɨɜ ɟɞ ɟɧ ɧɨ ɣ ɬɪ ɚɫ ɫɢ ɪɨ ɜɤ ɢ ɫɟ ɬɢ  ɨɫ ɧɨ ɜɧ ɚɹ  ɦɚ ɝɢ ɫɬ ɪɚ ɥɶ ɧɚ ɹ ɫɟ ɬɶ  

ɫɨ ɫɬ ɨɢ ɬ ɢɡ  4-ɯ ɤɨ ɥɟ ɰ.  

ɉɪ ɨɢ ɡɜ ɨɞ ɢɦ  ɝɢ ɞɪ ɚɜ ɥɢ ɱɟ ɫɤ ɢɣ  ɪɚ ɫɱ ɟɬ  ɦɚ ɝɢ ɫɬ ɪɚ ɥɶ ɧɨ ɣ ɫɟ ɬɢ  ɦɟ ɬɨ ɞɨ ɦ 

Ʌɨ ɛɚ ɱɟ ɜɚ –Ʉɪ ɨɫ ɫɚ . 

2.4. Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɨɬɞɚɱɢ ɜɨɞɵ ɩɨɬɪɟɛɢɬɟɥɸ 

ȼ ɨɫ ɧɨ ɜɭ  ɝɢ ɞɪ ɚɜ ɥɢ ɱɟ ɫɤ ɨɝ ɨ ɪɚ ɫɱ ɟɬ ɚ ɩɨ ɥɨ ɠɟ ɧɨ , ɱɬ ɨ ɤɚ ɠɞ ɵɣ  ɭɱ ɚɫ ɬɨ ɤ ɫɟ ɬɢ  

ɨɬ ɞɚ ɟɬ  ɩɨ ɫɬ ɨɹ ɧɧ ɵɣ  ɭɞ ɟɥ ɶɧ ɵɣ  ɪɚ ɫɯ ɨɞ  qɭɞ , ɥ/(ɫɦ), ɤɨ ɬɨ ɪɵ ɣ ɨɩ ɪɟ ɞɟ ɥɹ ɟɬ ɫɹ  ɩɨ  

ɮɨ ɪɦ ɭɥ ɟ 

, ɥ/(ɫɦ),                                                   (2.13) 

ɝɞ ɟ  qɭɞ  – ɭɞ ɟɥ ɶɧ ɵɣ  ɪɚ ɫɯ ɨɞ  ɜɨ ɞɵ  ɧɚ  1 ɦ ɫɟ ɬɢ , ɥ/(ɫɦ);  

Q – ɨɛ ɳɢ ɣ ɪɚ ɫɯ ɨɞ  ɜɨ ɞɵ , ɥ/ɫ; 

Qɫɨ ɫɪ  – ɫɨ ɫɪ ɟɞ ɨɬ ɨɱ ɟɧ ɧɵ ɣ ɪɚ ɫɯ ɨɞ , ɨɬ ɛɢ ɪɚ ɟɦ ɵɣ  ɤɪ ɭɩ ɧɵ ɦ ɩɨ ɬɪ ɟɛ ɢɬ ɟɥ ɟɦ , ɥ/ɫ; 

 ∑L – ɫɭ ɦɦ ɚɪ ɧɚ ɹ ɞɥ ɢɧ ɚ ɭɱ ɚɫ ɬɤ ɨɜ  ɦɚ ɝɢ ɫɬ ɪɚ ɥɶ ɧɨ ɣ ɜɨ ɞɨ ɩɪ ɨɜ ɨɞ ɧɨ ɣ ɫɟ ɬɢ , 

ɱɟ ɪɟ ɡ ɤɨ ɬɨ ɪɵ ɟ ɨɫ ɭɳ ɟɫ ɬɜ ɥɹ ɟɬ ɫɹ  ɨɬ ɛɨ ɪ ɜɨ ɞɵ  ɦ. 

ȼ ɫɭ ɦɦ ɭ ɞɥ ɢɧ  ∑L ɧɟ  ɜɤ ɥɸ ɱɚ ɸɬ  ɭɱ ɚɫ ɬɤ ɢ ɫɟ ɬɢ  (ɢɥ ɢ ɢɯ  ɱɚ ɫɬ ɶ), ɩɪ ɨɯ ɨɞ ɹɳ ɢɟ  

ɩɨ  ɧɟ ɡɚ ɫɬ ɪɨ ɟɧ ɧɨ ɣ ɬɟ ɪɪ ɢɬ ɨɪ ɢɢ , ɢɡ  ɤɨ ɬɨ ɪɵ ɯ ɧɟ  ɨɬ ɛɢ ɪɚ ɟɬ ɫɹ  ɜɨ ɞɚ . ɇɟ  ɜɯ ɨɞ ɢɬ  ɬɚ ɤɠ ɟ 

ɜ ɫɭ ɦɦ ɭ ∑L ɩɨ ɥɨ ɜɢ ɧɚ  ɞɥ ɢɧ  ɭɱ ɚɫ ɬɤ ɨɜ  ɫ ɨɞ ɧɨ ɫɬ ɨɪ ɨɧ ɧɢ ɦ ɨɬ ɛɨ ɪɨ ɦ ɜɨ ɞɵ  

(ɡɚ ɫɬ ɪɨ ɣɤ ɚ ɫ ɨɞ ɧɨ ɣ ɫɬ ɨɪ ɨɧ ɵ). 





l

QQ
q ɫɨɫɪ.

ɭд
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ɍɞ ɟɥ ɶɧ ɵɟ  ɨɬ ɛɨ ɪɵ  ɨɩ ɪɟ ɞɟ ɥɹ ɸɬ  ɞɢ ɮɮ ɟɪ ɟɧ ɰɢ ɪɨ ɜɚ ɧɧ ɨ ɩɨ  ɪɚ ɣɨ ɧɚ ɦ ɝɨ ɪɨ ɞɚ  ɜ 

ɡɚ ɜɢ ɫɢ ɦɨ ɫɬ ɢ ɨɬ  ɩɥ ɨɬ ɧɨ ɫɬ ɢ ɧɚ ɫɟ ɥɟ ɧɢ ɹ (ɷɬ ɚɠ ɧɨ ɫɬ ɢ ɡɚ ɫɬ ɪɨ ɣɤ ɢ) ɢ ɫɬ ɟɩ ɟɧ ɢ 

ɫɚ ɧɢ ɬɚ ɪɧ ɨ-ɬɟ ɯɧ ɢɱ ɟɫ ɤɨ ɝɨ  ɛɥ ɚɝ ɨɭ ɫɬ ɪɨ ɣɫ ɬɜ ɚ ɡɞ ɚɧ ɢɣ .  

Ɂɧ ɚɹ  ɭɞ ɟɥ ɶɧ ɵɣ  ɨɬ ɛɨ ɪ qɭɞ , ɥ/ɫ ɧɚ  1 ɦ (ɞɥ ɹ ɜɫ ɟɝ ɨ ɝɨ ɪɨ ɞɚ  ɢɥ ɢ ɩɨ  ɪɚ ɣɨ ɧɚ ɦ), 

ɦɨ ɠɧ ɨ ɨɩ ɪɟ ɞɟ ɥɢ ɬɶ  ɩɭ ɬɟ ɜɵ ɟ ɨɬ ɛɨ ɪɵ  ɜɨ ɞɵ  qɩɭ ɬ, ɥ/ɫ, ɢɡ  ɤɚ ɠɞ ɨɝ ɨ ɭɱ ɚɫ ɬɤ ɚ ɫɟ ɬɢ : 

qɩɭ ɬ= qɭɞ ∙L,                              (2.14) 

ɝɞ ɟ  L — ɞɥ ɢɧ ɚ ɭɱ ɚɫ ɬɤ ɚ, ɦ. 

Ⱦɥ ɹ ɭɩ ɪɨ ɳɟ ɧɢ ɹ ɪɚ ɫɱ ɟɬ ɚ, ɩɪ ɢɧ ɢɦ ɚɟ ɦ, ɱɬ ɨ ɜɨ ɞɚ  ɨɬ ɛɢ ɪɚ ɟɬ ɫɹ  ɢɡ  ɫɟ ɬɢ  ɜ ɜɢ ɞɟ  

ɫɨ ɫɪ ɟɞ ɨɬ ɨɱ ɟɧ ɧɵ ɯ ɪɚ ɫɯ ɨɞ ɨɜ  ɜ ɭɡ ɥɚ ɯ ɦɚ ɝɢ ɫɬ ɪɚ ɥɶ ɧɨ ɣ ɜɨ ɞɨ ɩɪ ɨɜ ɨɞ ɧɨ ɣ ɫɟ ɬɢ . 

ɍɡ ɥɨ ɜɨ ɣ ɪɚ ɫɯ ɨɞ  ɪɚ ɜɟ ɧ ɩɨ ɥɫ ɭɦ ɦɵ  ɩɭ ɬɟ ɜɵ ɯ ɪɚ ɫɯ ɨɞ ɨɜ  ɭɱ ɚɫ ɬɤ ɨɜ , ɩɪ ɢɦ ɵɤ ɚɸ ɳɢ ɯ ɤ 

ɭɡ ɥɭ , ɬɚ ɤɠ ɟ ɭɱ ɢɬ ɵɜ ɚɟ ɬɫ ɹ ɫɨ ɫɪ ɟɞ ɨɬ ɨɱ ɟɧ ɧɵ ɣ ɪɚ ɫɯ ɨɞ . 

ɍɡɥɨɜɨɣ ɪɚɫɯɨɞ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 ɥ/ɫ.,                                                   (2.15) 

ɍɞ ɟɥ ɶɧ ɵɣ  ɪɚ ɫɯ ɨɞ  ɩɪ ɢ ɦɚ ɤɫ ɢɦ ɚɥ ɶɧ ɨɦ  ɜɨ ɞɨ ɡɚ ɛɨ ɪɟ : ݍ˖ˇ  = ሺଶ଻,଺−ଶ,ସ଻଼−ଵ,ଶଷሻ∙ଵ଴଴଴ଶ଴଼଴∙ଷ଺଴଴ = Ͳ,ͲͲ͵ʹɥ/(ɫɦ),       

Ɋɟ ɡɭ ɥɶ ɬɚ ɬɵ  ɪɚ ɫɱ ɟɬ ɚ ɩɭ ɬɟ ɜɵ ɯ ɪɚ ɫɯ ɨɞ ɨɜ  ɩɪ ɢɜ ɟɞ ɟɧ ɵ ɜ ɬɚ ɛɥ ɢɰ ɟ 2.4, ɭɡ ɥɨ ɜɵ ɯ 

ɪɚ ɫɯ ɨɞ ɨɜ  ɜ ɬɚ ɛɥ ɢɰ ɟ 2.5. 

Ɍɚɛɥɢɰɚ 2.4 – Ɉɩɪɟɞɟɥɟɧɢɟ ɩɭɬɟɜɵɯ ɪɚɫɯɨɞɨɜ 

№ ɭɱɚɫɬɤɨɜ 
Ɋɚɫɱɟɬɧɚɹ ɞɥɢɧɚ 

ɭɱɚɫɬɤɚ, ɦ 

ɉɭɬɟɜɵɟ ɨɬɛɨɪɵ ɜɨɞɵ, ɥ/ɫ, ɩɪɢ 
ɦɚɤɫɢɦɚɥɶɧɨɦ 

ɜɨɞɨɪɚɡɛɨɪɟ 
ɜɨɞɨɪɚɡɛɨɪɟ ɩɪɢ 

ɩɨɠɚɪɟ 
1-2 300 0,96  
2-3 340 1,088  
3-4 260 0,832  
4-5 280 0,896  
5-6 220 0,704  
6-1 420 1,344  
1-4 260 0,832  

ɂɬɨɝɨ 2080 6,656  
 
 
 

2


 ɩɭɬq

ɭɡɥq
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Ɍɚɛɥɢɰɚ 2.5 – Ɉɩɪɟɞɟɥɟɧɢɟ ɭɡɥɨɜɵɯ ɪɚɫɯɨɞɨɜ 

№ ɭɡɥɚ 
№ ɭɱɚɫɬɤɚ, 

ɩɪɢɦɵɤɚɸɳɟɝɨ ɤ ɭɡɥɭ 

ɉɭɬɟɜɨɣ ɪɚɫɯɨɞ, 
ɥ/ɫ, ɜ ɱɚɫ 

ɦɚɤɫɢɦɚɥɶɧɨɝɨ 

Ɋɚɫɱɟɬɧɵɣ ɭɡɥɨɜɨɣ 
ɪɚɫɯɨɞ, ɥ/ɫ, ɜ ɱɚɫ 
ɦɚɤɫɢɦɚɥɶɧɨɝɨ 

ɜɨɞɨɪɚɡɛɨɪɚ ɜɨɞɨɪɚɡɛɨɪɚ 
1 1-2  1,568 
 1-6   
 1-4   
2 1-2  1,024 
 2-3   
3 2-3  0,96 
 3-4   
4 3-4  1,28 
 4-5   
 4-1   
5 4-5  0,8 
 5-6   
6 5-6  1,024 
 6-1   

ɂɬɨɝɨ   6,656 
 
 

2.5. ɉɨɞɝɨɬɨɜɤɚ ɫɟɬɢ ɤ ɝɢɞɪɚɜɥɢɱɟɫɤɨɦɭ ɪɚɫɱɟɬɭ 

ɉɨ ɞɝ ɨɬ ɨɜ ɤɚ  ɜɨ ɞɨ ɩɪ ɨɜ ɨɞ ɧɨ ɣ ɫɟ ɬɢ  ɤ ɝɢ ɞɪ ɚɜ ɥɢ ɱɟ ɫɤ ɨɦ ɭ ɪɚ ɫɱ ɟɬ ɭ – 

ɩɪ ɟɞ ɜɚ ɪɢ ɬɟ ɥɶ ɧɨ ɟ ɪɚ ɫɩ ɪɟ ɞɟ ɥɟ ɧɢ ɟ ɪɚ ɫɯ ɨɞ ɨɜ  ɩɨ  ɭɱ ɚɫ ɬɤ ɚɦ  ɤɨ ɥɶ ɰɟ ɜɨ ɣ ɫɟ ɬɢ . 

ɉɟ ɪɜ ɨɧ ɚɱ ɚɥ ɶɧ ɨ ɨɛ ɳɢ ɣ ɪɚ ɫɯ ɨɞ  ɜɨ ɞɵ  ɪɚ ɜɧ ɨɦ ɟɪ ɧɨ  ɪɚ ɫɩ ɪɟ ɞɟ ɥɹ ɟɦ  ɦɟ ɠɞ ɭ 

ɩɚ ɪɚ ɥɥ ɟɥ ɶɧ ɵɦ ɢ ɦɚ ɝɢ ɫɬ ɪɚ ɥɹ ɦɢ . 

ɉɪ ɢ ɝɢ ɞɪ ɚɜ ɥɢ ɱɟ ɫɤ ɨɦ  ɪɚ ɫɱ ɟɬ ɟ ɨɩ ɪɟ ɞɟ ɥɹ ɟɦ  ɞɢ ɚɦ ɟɬ ɪɵ  ɬɪ ɭɛ ɨɩ ɪɨ ɜɨ ɞɨ ɜ, 

ɫɤ ɨɪ ɨɫ ɬɢ  ɞɜ ɢɠ ɟɧ ɢɹ  ɜɨ ɞɵ  ɢ ɩɨ ɬɟ ɪɢ  ɧɚ ɩɨ ɪɚ  ɜ ɫɟ ɬɢ . Ɋɚ ɫɱ ɟɬ  ɩɪ ɨɢ ɡɜ ɨɞ ɢɦ  ɩɨ  

ɬɚ ɛɥ ɢɰ ɚɦ  ɞɥ ɹ ɝɢ ɞɪ ɚɜ ɥɢ ɱɟ ɫɤ ɨɝ ɨ ɪɚ ɫɱ ɟɬ ɚ Ɏ.Ⱥ. ɒɟ ɜɟ ɥɟ ɜɚ , ɫɨ ɛɥ ɸɞ ɚɹ  ɫɥ ɟɞ ɭɸ ɳɢ ɟ 

ɭɫ ɥɨ ɜɢ ɹ: 

1) ɫɭ ɦɦ ɚ ɩɪ ɢɯ ɨɞ ɹɳ ɢɯ  ɤ ɭɡ ɥɭ  ɪɚ ɫɯ ɨɞ ɨɜ  ɪɚ ɜɧ ɚ ɫɭ ɦɦ ɟ ɜɵ ɯɨ ɞɹ ɳɢ ɯ ɢɡ  

ɭɡ ɥɚ  ɪɚ ɫɯ ɨɞ ɨɜ ; 

2) ɞɨ ɥɠ ɟɧ  ɫɨ ɛɥ ɸɞ ɚɬ ɶɫ ɹ I ɡɚ ɤɨ ɧ Ʉɢ ɪɯ ɝɨ ɮɚ  – ɫɭ ɦɦ ɚ ɩɨ ɬɟ ɪɶ  ɧɚ ɩɨ ɪɚ  ɧɚ  

ɭɱ ɚɫ ɬɤ ɚɯ , ɝɞ ɟ ɪɚ ɫɯ ɨɞ  ɞɜ ɢɠ ɟɬ ɫɹ  ɜ ɪɚ ɫɫ ɦɚ ɬɪ ɢɜ ɚɟ ɦɨ ɦ ɤɨ ɥɶ ɰɟ  ɩɨ  ɱɚ ɫɨ ɜɨ ɣ ɫɬ ɪɟ ɥɤ ɟ, 

ɞɨ ɥɠ ɧɚ  ɛɵ ɬɶ  ɪɚ ɜɧ ɚ ɫɭ ɦɦ ɟ ɩɨ ɬɟ ɪɶ  ɧɚ ɩɨ ɪɚ  ɧɚ  ɭɱ ɚɫ ɬɤ ɚɯ  ɫ ɩɪ ɨɬ ɢɜ ɨɩ ɨɥ ɨɠ ɧɵ ɦ 
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ɧɚ ɩɪ ɚɜ ɥɟ ɧɢ ɟɦ  ɞɜ ɢɠ ɟɧ ɢɹ  ɪɚ ɫɯ ɨɞ ɚ (ɩɪ ɨɬ ɢɜ  ɱɚ ɫɨ ɜɨ ɣ ɫɬ ɪɟ ɥɤ ɢ). Ⱦɨ ɩɭ ɫɤ ɚɟ ɦɚ ɹ 

ɧɟ ɜɹ ɡɤ ɚ ɩɪ ɢ ɪɚ ɫɱ ɟɬ ɟ h 0,5 ɦ. 

Ʉɨ ɥɶ ɰɟ ɜɭ ɸ ɫɟ ɬɶ  ɩɪ ɨɟ ɤɬ ɢɪ ɭɟ ɦ ɢɡ  ɩɨ ɥɢ ɷɬ ɢɥ ɟɧ ɨɜ ɵɯ  ɬɪ ɭɛ  ɩɨ  ȽɈ ɋɌ  18599-

2001*.  

ɉɪ ɟɢ ɦɭ ɳɟ ɫɬ ɜɚ , ɨɩ ɪɟ ɞɟ ɥɹ ɟɦ ɵɟ  ɫɜ ɨɣ ɫɬ ɜɚ ɦɢ  ɩɨ ɥɢ ɷɬ ɢɥ ɟɧ ɨɜ ɵɯ  ɬɪ ɭɛ :  

- ȼɵ ɫɨ ɤɚ ɹ ɢɡ ɧɨ ɫɨ ɫɬ ɨɣ ɤɨ ɫɬ ɶ (ɝɚ ɪɚ ɧɬ ɢɣ ɧɵ ɣ ɫɪ ɨɤ  ɫɥ ɭɠ ɛɵ  - 50 ɥɟ ɬ);  

- ɉɪ ɢɧ ɰɢ ɩɢ ɚɥ ɶɧ ɨɟ  ɨɬ ɫɭ ɬɫ ɬɜ ɢɟ  ɜɫ ɟɯ  ɜɢ ɞɨ ɜ ɤɨ ɪɪ ɨɡ ɢɢ ; 

- ɇɢ ɡɤ ɨɟ  ɦɢ ɤɪ ɨɛ ɢɚ ɥɶ ɧɨ ɟ ɨɛ ɪɚ ɫɬ ɚɧ ɢɟ ;  

- ɇɟ ɬɨ ɤɫ ɢɱ ɨɫ ɬɶ  - ɨɬ ɫɭ ɬɫ ɬɜ ɢɟ  ɜɨ ɡɞ ɟɣ ɫɬ ɜɢ ɹ ɧɚ  ɜɤ ɭɫ ɨɜ ɵɟ  ɤɚ ɱɟ ɫɬ ɜɚ  ɢ 

ɡɚ ɩɚ ɯ ɜɨ ɞɵ ; 

- Ƚɢ ɞɪ ɨɞ ɢɧ ɚɦ ɢɱ ɟɫ ɤɚ ɹ ɩɪ ɨɩ ɭɫ ɤɧ ɚɹ  ɫɩ ɨɫ ɨɛ ɧɨ ɫɬ ɶ ɩɨ ɥɢ ɷɬ ɢɥ ɟɧ ɨɜ ɨɣ  

ɬɪ ɭɛ ɵ ɧɟ  ɭɯ ɭɞ ɲɚ ɟɬ ɫɹ  ɫɨ  ɜɪ ɟɦ ɟɧ ɟɦ  (ɩɪ ɚɤ ɬɢ ɱɟ ɫɤ ɢ ɨɬ ɫɭ ɬɫ ɬɜ ɭɟ ɬ ɦɟ ɯɚ ɧɢ ɱɟ ɫɤ ɨɟ  

ɡɚ ɪɚ ɫɬ ɚɧ ɢɟ  ɬɪ ɭɛ ɵ ɢɡ -ɡɚ  ɧɢ ɡɤ ɨɣ  ɲɟ ɪɨ ɯɨ ɜɚ ɬɨ ɫɬ ɢ ɩɨ ɜɟ ɪɯ ɧɨ ɫɬ ɢ);  

- ȼɵ ɫɨ ɤɚ ɹ ɧɚ ɞɟ ɠɧ ɨɫ ɬɶ  ɩɪ ɢ ɦɟ ɯɚ ɧɢ ɱɟ ɫɤ ɢɯ  ɩɟ ɪɟ ɝɪ ɭɡ ɤɚ ɯ ɜɫ ɥɟ ɞɫ ɬɜ ɢɟ  

ɬɚ ɤɢ ɯ ɫɜ ɨɣ ɫɬ ɜ ɉɗ , ɤɚ ɤ ɜɹ ɡɤ ɨɫ ɬɶ  ɢ ɭɩ ɪɭ ɝɨ ɫɬ ɶ ɨɞ ɧɨ ɜɪ ɟɦ ɟɧ ɧɨ ;  

- ɏɨ ɪɨ ɲɢ ɟ ɬɟ ɩɥ ɨɢ ɡɨ ɥɹ ɰɢ ɨɧ ɧɵ ɟ ɫɜ ɨɣ ɫɬ ɜɚ ; 

- ɉɨ ɥɢ ɷɬ ɢɥ ɟɧ ɨɜ ɵɟ  ɬɪ ɭɛ ɵ ɜ 2 - 4 ɪɚ ɡɚ  ɥɟ ɝɱ ɟ ɫɬ ɚɥ ɶɧ ɵɯ , ɱɬ ɨ 

ɫɭ ɳɟ ɫɬ ɜɟ ɧɧ ɨ ɨɛ ɥɟ ɝɱ ɚɟ ɬ ɢɯ  ɬɪ ɚɧ ɫɩ ɨɪ ɬɢ ɪɨ ɜɤ ɭ ɢ ɦɨ ɧɬ ɚɠ ;  

- ȼɵ ɩɭ ɫɤ ɚɸ ɬɫ ɹ ɨɬ ɪɟ ɡɤ ɚɦ ɢ ɞɨ  13 ɦ ɢ ɛɭ ɯɬ ɚɦ ɢ ɞɥ ɢɧ ɨɣ  ɞɨ  400 ɦ;  

- ɋɬ ɵɤ ɨɜ ɚɹ  ɫɜ ɚɪ ɤɚ  ɩɨ ɥɢ ɷɬ ɢɥ ɟɧ ɨɜ ɵɯ  ɬɪ ɭɛ  ɩɨ ɥɧ ɨɫ ɬɶ ɸ 

ɚɜ ɬɨ ɦɚ ɬɢ ɡɢ ɪɨ ɜɚ ɧɚ , ɞɟ ɲɟ ɜɚ , ɩɪ ɨɫ ɬɚ  ɢ ɧɟ  ɬɪ ɟɛ ɭɟ ɬɫ ɹ ɞɨ ɩɨ ɥɧ ɢɬ ɟɥ ɶɧ ɵɯ  ɪɚ ɫɯ ɨɞ ɧɵ ɯ 

ɦɚ ɬɟ ɪɢ ɚɥ ɨɜ . 


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2.6. Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɫɟɬɢ 

ɉɨ  ɬɚ ɛɥ ɢɰ ɚɦ  Ɏ.Ⱥ. ɒɟ ɜɟ ɥɟ ɜɚ  ɨɩ ɪɟ ɞɟ ɥɹ ɟɦ : 

– ɞɢ ɚɦ ɟɬ ɪɵ  ɬɪ ɭɛ ɨɩ ɪɨ ɜɨ ɞɨ ɜ – Dɭ, ɦɦ ; 

– ɩɨ ɬɟ ɪɢ  ɧɚ ɩɨ ɪɚ  ɜ ɜɨ ɞɨ ɜɨ ɞɚ ɯ ɢ ɜɨ ɞɨ ɩɪ ɨɜ ɨɞ ɧɨ ɣ ɫɟ ɬɢ  – 1000i, ɦɦ /ɦ; 

– ɫɤ ɨɪ ɨɫ ɬɶ  ɞɜ ɢɠ ɟɧ ɢɹ  ɜɨ ɞɵ  –  , ɦ/ɫ. 

Ɋɚ ɫɱ ɟɬ ɧɵ ɟ ɫɥ ɭɱ ɚɢ  ɪɚ ɛɨ ɬɵ  ɫɟ ɬɢ : 

– ɜ ɱɚ ɫ ɧɚ ɢɛ ɨɥ ɶɲ ɟɝ ɨ ɜɨ ɞɨ ɩɨ ɬɪ ɟɛ ɥɟ ɧɢ ɹ ɩɪ ɢɧ ɢɦ ɚɟ ɦ ɫɟ ɬɶ  ɢɡ  

ɩɨ ɥɢ ɷɬ ɢɥ ɟɧ ɨɜ ɵɯ  ɬɪ ɭɛ  ∅ 63 – 90 ɦɦ  ȽɈ ɋɌ  18599 – 2001*, ɫɯ ɟɦ ɚ 

ɝɢ ɞɪ ɚɜ ɥɢ ɱɟ ɫɤ ɨɝ ɨ ɪɚ ɫɱ ɟɬ ɚ ɩɪ ɢɜ ɟɞ ɟɧ ɚ ɧɚ  ɪɢ ɫ. 2.2; 

– ɩɪ ɢ ɩɨ ɠɚ ɪɟ  ɜ ɱɚ ɫ ɧɚ ɢɛ ɨɥ ɶɲ ɟɝ ɨ ɜɨ ɞɨ ɩɨ ɬɪ ɟɛ ɥɟ ɧɢ ɹ. Ƚɢ ɞɪ ɚɜ ɥɢ ɱɟ ɫɤ ɢɣ  

ɪɚ ɫɱ ɟɬ  ɫɟ ɬɢ  ɧɚ  ɞɜ ɚ ɷɬ ɢɯ  ɫɥ ɭɱ ɚɹ  ɩɪ ɢɜ ɟɞ ɟɧ  ɜ ɬɚ ɛɥ ɢɰ ɚɯ  2.7 - 2.8, ɫɯ ɟɦ ɚ 

ɝɢ ɞɪ ɚɜ ɥɢ ɱɟ ɫɤ ɨɝ ɨ ɪɚ ɫɱ ɟɬ ɚ ɩɪ ɢɜ ɟɞ ɟɧ ɚ ɧɚ  ɪɢ ɫɭ ɧɤ ɚɯ  2.2 ɢ 2.3. 

ɉɪ ɢ ɢɡ ɜɟ ɫɬ ɧɨ ɣ ɤɨ ɧɮ ɢɝ ɭɪ ɚɰ ɢɢ  ɫɟ ɬɢ , ɡɚ ɞɚ ɧɧ ɵɯ  ɡɧ ɚɱ ɟɧ ɢɹ ɯ ɞɥ ɢɧ  ɟɟ  

ɭɱ ɚɫ ɬɤ ɨɜ , ɦɟ ɫɬ  ɢ ɜɟ ɥɢ ɱɢ ɧ ɨɬ ɛɨ ɪɨ ɜ ɜɨ ɞɵ  ɢɡ  ɫɟ ɬɢ  ɦɨ ɠɟ ɬ ɛɵ ɬɶ  ɧɚ ɦɟ ɱɟ ɧɨ  

ɧɟ ɨɝ ɪɚ ɧɢ ɱɟ ɧɧ ɨɟ  ɱɢ ɫɥ ɨ ɜɚ ɪɢ ɚɧ ɬɨ ɜ ɪɚ ɫɩ ɪɟ ɞɟ ɥɟ ɧɢ ɹ ɪɚ ɫɯ ɨɞ ɨɜ  ɜɨ ɞɵ  ɩɨ  ɟɟ  

ɭɱ ɚɫ ɬɤ ɚɦ . ȼ ɤɚ ɠɞ ɨɦ  ɢɡ  ɬɚ ɤɢ ɯ ɜɚ ɪɢ ɚɧ ɬɨ ɜ ɧɟ ɨɛ ɯɨ ɞɢ ɦɨ  ɨɛ ɟɫ ɩɟ ɱɢ ɬɶ  ɡɚ ɞɚ ɧɧ ɵɟ  

ɜɟ ɥɢ ɱɢ ɧɵ  ɨɬ ɛɨ ɪɨ ɜ ɜɨ ɞɵ  ɢ ɭɞ ɨɜ ɥɟ ɬɜ ɨɪ ɢɬ ɶ ɭɫ ɥɨ ɜɢ ɹ ɛɚ ɥɚ ɧɫ ɚ ɪɚ ɫɯ ɨɞ ɨɜ  ɜ ɭɡ ɥɚ ɯ: 

ɫɭ ɦɦ ɚ ɪɚ ɫɯ ɨɞ ɨɜ , ɩɨ ɞɯ ɨɞ ɹɳ ɢɯ  ɤ ɭɡ ɥɭ , ɪɚ ɜɧ ɚ ɫɭ ɦɦ ɟ ɪɚ ɫɯ ɨɞ ɨɜ , ɜɤ ɥɸ ɱɚ ɹ ɭɡ ɥɨ ɜɨ ɣ 

ɨɬ ɛɨ ɪ, ɨɬ ɜɨ ɞɢ ɦɵ ɯ ɨɬ  ɧɟ ɝɨ , ɬ. ɟ. ∑Q 
ɭɡ ɥɚ  = 0 
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Ɋɢɫɭɧɨɤ 2.2 – ɋɯɟɦɚ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɪɚɫɱɟɬɚ ɤɨɥɶɰɟɜɨɣ ɫɟɬɢ ɜ ɱɚɫ 

ɧɚɢɛɨɥɶɲɟɝɨ ɜɨɞɨɩɨɬɪɟɛɥɟɧɢɹ 
 

ɉɪ ɟɞ ɜɚ ɪɢ ɬɟ ɥɶ ɧɨ ɟ ɩɨ ɬɨ ɤɨ ɪɚ ɫɩ ɪɟ ɞɟ ɥɟ ɧɢ ɟ ɩɪ ɢ ɩɨ ɠɚ ɪ ɜ ɱɚ ɫ ɦɚ ɤɫ ɢɦ ɚɥ ɶɧ ɨɝ ɨ 

ɜɨ ɞɨ ɪɚ ɡɛ ɨɪ ɚ ɜɟ ɫɶ  ɪɚ ɫɯ ɨɞ  ɜɨ ɞɵ  ɫɨ ɫɬ ɚɜ ɥɹ ɟɬ : Q = 6,64 + 5 = 11,64ɥ/ɫ ɢ ɩɨ ɫɬ ɭɩ ɚɟ ɬ ɜ 

ɭɡ ɟɥ  5 ɨɬ  ɇɋ -2.  

ɉɪ ɟɞ ɩɨ ɥɚ ɝɚ ɟɦ , ɱɬ ɨ ɩɨ ɠɚ ɪ ɩɪ ɨɢ ɫɯ ɨɞ ɢɬ  ɜ ɭɡ ɥɟ  5. 

ɍɞ ɟɥ ɶɧ ɵɟ  ɨɬ ɛɨ ɪɵ  ɢ ɫɨ ɫɪ ɟɞ ɨɬ ɨɱ ɟɧ ɧɵ ɟ ɨɬ ɛɨ ɪɵ  ɜɨ ɞɵ  ɩɪ ɟɞ ɩɪ ɢɹ ɬɢ ɹɦ ɢ ɜ 

ɞɚ ɧɧ ɨɦ  ɪɚ ɫɱ ɟɬ ɧɨ ɦ ɫɥ ɭɱ ɚɟ  ɬɚ ɤɢ ɟ ɠɟ , ɤɚ ɤ ɢ ɜ ɫɥ ɭɱ ɚɟ  ɦɚ ɤɫ ɢɦ ɚɥ ɶɧ ɨɝ ɨ ɜɨ ɞɨ ɪɚ ɡɛ ɨɪ ɚ. 
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Ɍɚɛɥɢɰɚ 2.6 - Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɫɟɬɢ ɜ ɱɚɫ ɧɚɢɛɨɥɶɲɟɝɨ ɜɨɞɨɩɨɬɪɟɛɥɟɧɢɹ. 
№ 

ɤɨɥɶ
ɰɚ 

№ 
ɭɱɚɫ
ɬɤɚ 

l, ɦ q, ɥ/ɫ 
d, 
ɦɦ 

υ,ɦ/ɫ δ  
 

   

1 2 3 4 5 6 7 8 9 10 11 

ɉɪɟɞɜɚɪɢɬɟɥɶɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ 

I 

1-4 260 0,7 75 0,205 1,439 0,001638 0,612841 0,4289
9 

-0,300 

4-5 280 0,466 63 0,24 1,368 0,007934 3,039039 1,4161
9 

-0,660 

5-6 220 0,308 63 0,1 1,439 0,007934 2,511746 0,7736
2 

0,238 

6-1 420 1,332 90 0,264 1,35 0,000632 0,358231 0,4771
6 

0,636 

 
3,0959

6 
Δh=-0,086 

II  

1-4 260 0,7 75 0,205 1,439 0,001638 0,612841 0,4289
9 

0,300 

4-3 260 1,046 90 0,204 1,439 0,000632 0,236382 0,2472
6 

-0,259 

3-2 340 2,006 90 0,406 1,23 0,000632 0,264219 0,5300
2 

-1,063 

2-1 300 0,7 75 0,205 1,439 0,000163
8 

0,707125 0,4949
9 

0,346 

 1,7011
25 

Δh=-
0,675 

 
Ɍɚɛɥɢɰɚ 2.7 – Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɫɟɬɢ ɫ ɢɫɩɪɚɜɥɟɧɢɹɦɢ  

№ 
ɤɨɥɶɰɚ 

№ 
ɭɱɚɫɬɤɚ q, ɥ/ɫ qɫɦɟɠ, ɥ/ɫ q, ɥ/ɫ   

1 2 3 4 5 6 7 
I ɢɫɩɪɚɜɥɟɧɢɟ 

I 

1-4 -0,014 0,198 0,884 0,542027 -0,479 
4-5   0,466 1,416192 -0,660 
5-6   0,308 0,773618 0,238 
6-1   1,332 0,477163 0,636 

 3,209 Δh =-0,265 

II  

1-3 0,198 -0,014 0,884 0,541999 0,479 

3-4 -0,198  0,848 0,200357 -0,170 

4-5 -0,198  1,808 0,477602 -0,863 

5-1 0,198  0,898 0,635281 0,571 

 1,855239 Δh=0,017 

 
 

0S
lSS  0

qS  2qSh 

qS  2qSh 
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Ɋɢɫɭɧɨɤ 2.3 – ɋɯɟɦɚ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɪɚɫɱɟɬɚ ɤɨɥɶɰɟɜɨɣ ɜɨɞɨɩɪɨɜɨɞɧɨɣ ɫɟɬɢ 

ɩɪɢ ɩɨɠɚɪɟ ɜ ɱɚɫ ɧɚɢɛɨɥɶɲɟɝɨ ɜɨɞɨɩɨɬɪɟɛɥɟɧɢɹ. 
 

Ɍɚɛɥɢɰɚ 2.8 - Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɫɟɬɢ ɩɪɢ ɩɨɠɚɪɟ ɜ ɱɚɫ ɧɚɢɛɨɥɶɲɟɝɨ 
ɜɨɞɨɩɨɬɪɟɛɥɟɧɢɹ. 

№ 
ɤɨɥɶ
ɰɚ 

№ 
ɭɱɚɫ
ɬɤɚ 

l, ɦ q, ɥ/ɫ d, ɦɦ υ,ɦ/ɫ δ  
 

   

1 2 3 4 5 6 7 8 9 10 11 

ɉɪɟɞɜɚɪɢɬɟɥɶɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ 

I 

1-4 260 3 75 0,877 1,032 0,001638 0,439508 1,31852 -3,956 
4-5 280 3,236 63 1,728 0,883 0,007934 1,961602 6,34774 -20,541 
5-6 220 2,548 63 1,364 0,932 0,007934 1,626787 4,14505 10,562 
6-1 420 3,572 90 0,725 1,075 0,000632 0,285258 1,01894 3,640 

 12,8302
6 

Δh=-10,296 

II  

1-4 260 3 75 0,877 0,032 0,001638 0,439508 1,31852 3,956 
4-3 260 1,516 90 0,307 1,036 0,000632 0,214534 0,32652

3 
-0,493 

3-2 340 2,476 90 0,502 1,169 0,000632 0,251115 0,62176 -1,539 
2-1 300 3,5 75 1,023 0,995 0,001638 0,488943 1,71130 5,990 

 3,97682 Δh=7,913 

 

0S
lSS  0

qS  2qSh 
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Ɍɚɛɥɢɰɚ 2.9 – Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɫɟɬɢ ɫ ɢɫɩɪɚɜɥɟɧɢɹɦɢ  
№ 

ɤɨɥɶɰɚ 
№ 

ɭɱɚɫɬɤɚ q, ɥ/ɫ qɫɦɟɠ, ɥ/ɫ q, ɥ/ɫ   

1 2 3 4 5 6 7 
I ɢɫɩɪɚɜɥɟɧɢɟ 

I 

1-4 -0,401 -0,995 1,604 0,704873 -0,0130 
4-5 -0,401  2,835 5,561142 -15,766 
5-6 0,401  2,949 4,797396 14,148 
6-1 0,401  3,973 1,133329 4,503 

 12,19674 Δh=1,754 

II  

1-3 -0,995 -0,401 1,604 0,705042 1,131 
3-4 0,995  2,511 0,538695 -1,353 
4-5 0,995  3,471 0,871621 -3,025 
5-1 -0,995  2,505 1,224802 3,068 

 3,34016 Δh=0,179 

II ɢɫɩɪɚɜɥɟɧɢɟ 

I 

1-4 0,072 0,027 1,703 0,748341 -1,274 
4-5 0,072  2,907 5,702377 -16,577 
5-6 -0,072  2,877 4,680267 13,465 
6-1 -0,072  3,901 1,11279 4,341 

 12,24378 Δh=-0,045 

II  

1-3 0,027 0,072 1,703 0,748458  
3-4   2,511 0,538695  
4-5   3,471 0,871621  
5-1   2,505 1,224802  

 3,383577 Δh=-0,035 
 

2.7 Ɋɚɫɱɟɬ ɮɟɪɦɵ ɤɪɭɩɧɨɝɨ ɪɨɝɚɬɨɝɨ ɫɤɨɬɚ  

2.7.1 ɋɬɪɭɤɬɭɪɚ ɮɟɪɦɵ КɊɋ 

ȼ ɫɨ ɨɬ ɜɟ ɬɫ ɬɜ ɢɢ  ɫ ɬɪ ɟɛ ɨɜ ɚɧ ɢɹ ɦɢ  ɋɉ  19.13330 ɮɟ ɪɦ ɚ (ɤɨ ɦɩ ɥɟ ɤɫ ) ɞɨ ɥɠ ɧɚ  

ɛɵ ɬɶ  ɨɛ ɟɫ ɩɟ ɱɟ ɧɚ  ɜɨ ɞɨ ɣ (ɜ ɬɨ ɦ ɱɢ ɫɥ ɟ ɝɨ ɪɹ ɱɟ ɣ), ɬɟ ɩɥ ɨɦ , ɷɥ ɟɤ ɬɪ ɨɷ ɧɟ ɪɝ ɢɟ ɣ ɢ 

ɩɨ ɞɴ ɟɡ ɞɧ ɵɦ ɢ ɩɭ ɬɹ ɦɢ , ɨɛ ɟɫ ɩɟ ɱɢ ɜɚ ɸɳ ɢɦ ɢ ɤɪ ɭɝ ɥɨ ɝɨ ɞɨ ɜɨ ɣ ɩɨ ɞɜ ɨɡ  ɤɨ ɪɦ ɨɜ , 

ɩɨ ɞɫ ɬɢ ɥɤ ɢ ɢ ɜɵ ɜɨ ɡ ɩɪ ɨɞ ɭɤ ɰɢ ɢ, ɨɬ ɯɨ ɞɨ ɜ ɩɪ ɨɢ ɡɜ ɨɞ ɫɬ ɜɚ  (ɧɚ ɜɨ ɡɚ ), ɩɨ ɞɴ ɟɡ ɞ 

ɩɨ ɠɚ ɪɧ ɨɣ  ɬɟ ɯɧ ɢɤ ɢ.   

Ɏɟ ɪɦ ɚ, ɤɨ ɦɩ ɥɟ ɤɫ  ɞɨ ɥɠ ɧɵ  ɧɚ ɯɨ ɞɢ ɬɶ ɫɹ  ɜ ɩɪ ɟɞ ɟɥ ɚɯ  ɭɫ ɬɚ ɧɨ ɜɥ ɟɧ ɧɨ ɝɨ  ɪɚ ɞɢ ɭɫ ɚ 

ɞɟ ɣɫ ɬɜ ɢɹ  ɩɨ ɠɚ ɪɧ ɨɝ ɨ ɞɟ ɩɨ .  

Ʉɚ ɠɞ ɵɟ  ɮɟ ɪɦ ɚ ɢ ɤɨ ɦɩ ɥɟ ɤɫ  ɞɨ ɥɠ ɧɵ  ɢɦ ɟɬ ɶ ɫɩ ɥɨ ɲɧ ɨɟ  ɨɝ ɪɚ ɠɞ ɟɧ ɢɟ  ɜɵ ɫɨ ɬɨ ɣ 

ɧɟ  ɦɟ ɧɟ ɟ 1,8 ɦ ɢ ɩɪ ɨɟ ɡɞ ɵ ɧɚ  ɬɟ ɪɪ ɢɬ ɨɪ ɢɸ , ɨɛ ɨɪ ɭɞ ɨɜ ɚɧ ɧɵ ɟ ɞɟ ɡɛ ɚɪ ɶɟ ɪɚ ɦɢ .  

qS  2qSh 
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ȼ ɫɨ ɨɬ ɜɟ ɬɫ ɬɜ ɢɢ  ɫ ɬɪ ɟɛ ɨɜ ɚɧ ɢɹ ɦɢ  ɋɚ ɧɉ ɢɇ  2.2.1/2.1.1.1200 ɤɚ ɠɞ ɚɹ  ɮɟ ɪɦ ɚ ɢ 

ɤɨ ɦɩ ɥɟ ɤɫ  ɞɨ ɥɠ ɧɵ  ɛɵ ɬɶ  ɨɬ ɞɟ ɥɟ ɧɵ  ɨɬ  ɠɢ ɥɨ ɝɨ  ɪɚ ɣɨ ɧɚ  ɫɚ ɧɢ ɬɚ ɪɧ ɨ-ɡɚ ɳɢ ɬɧ ɨɣ  

ɡɨ ɧɨ ɣ. 

Ⱦɥ ɹ ɦɨ ɥɨ ɱɧ ɵɯ  ɢ ɤɨ ɦɛ ɢɧ ɢɪ ɨɜ ɚɧ ɧɵ ɯ ɩɨ ɪɨ ɞ ɩɪ ɢɦ ɟɧ ɹɸ ɬ ɞɜ ɟ ɫɢ ɫɬ ɟɦ ɵ 

ɫɨ ɞɟ ɪɠ ɚɧ ɢɹ : ɤɪ ɭɝ ɥɨ ɝɨ ɞɨ ɜɭ ɸ ɫɬ ɨɣ ɥɨ ɜɭ ɸ (ɛɟ ɫ ɩɚ ɫɬ ɛɢ ɳɧ ɭɸ ) ɢ ɫɬ ɨɣ ɥɨ ɜɨ -

ɩɚ ɫɬ ɛɢ ɳɧ ɭɸ ; ɞɥ ɹ ɦɹ ɫɧ ɵɯ  ɩɨ ɪɨ ɞ - ɬɪ ɢ ɫɢ ɫɬ ɟɦ ɵ: ɤɪ ɭɝ ɥɨ ɝɨ ɞɨ ɜɭ ɸ ɫɬ ɨɣ ɥɨ ɜɭ ɸ, 

ɫɬ ɨɣ ɥɨ ɜɨ -ɩɚ ɫɬ ɛɢ ɳɧ ɭɸ  ɢ ɤɪ ɭɝ ɥɨ ɝɨ ɞɨ ɜɭ ɸ ɩɚ ɫɬ ɛɢ ɳɧ ɭɸ . ɋɢ ɫɬ ɟɦ ɚ ɫɨ ɞɟ ɪɠ ɚɧ ɢɹ  ɜ 

ɤɚ ɠɞ ɨɦ  ɤɨ ɧɤ ɪɟ ɬɧ ɨɦ  ɫɥ ɭɱ ɚɟ  ɨɩ ɪɟ ɞɟ ɥɹ ɟɬ ɫɹ  ɡɚ ɞɚ ɧɢ ɟɦ  ɧɚ  ɩɪ ɨɟ ɤɬ ɢɪ ɨɜ ɚɧ ɢɟ  ɜ 

ɡɚ ɜɢ ɫɢ ɦɨ ɫɬ ɢ ɨɬ  ɫɨ ɫɬ ɨɹ ɧɢ ɹ ɤɨ ɪɦ ɨɜ ɨɣ  ɛɚ ɡɵ  (ɜɤ ɥɸ ɱɚ ɹ ɧɚ ɥɢ ɱɢ ɟ ɩɚ ɫɬ ɛɢ ɳ), 

ɧɚ ɩɪ ɚɜ ɥɟ ɧɢ ɹ ɩɪ ɨɞ ɭɤ ɬɢ ɜɧ ɨɫ ɬɢ  ɢ ɦɨ ɳɧ ɨɫ ɬɢ  ɮɟ ɪɦ ɵ (ɤɨ ɦɩ ɥɟ ɤɫ ɚ). ɇɚ  ɤɨ ɦɩ ɥɟ ɤɫ ɚɯ  

ɩɨ  ɜɵ ɪɚ ɳɢ ɜɚ ɧɢ ɸ ɢ ɨɬ ɤɨ ɪɦ ɭ ɦɨ ɥɨ ɞɧ ɹɤ ɚ, ɩɪ ɢɦ ɟɧ ɹɸ ɬ ɤɪ ɭɝ ɥɨ ɝɨ ɞɨ ɜɨ ɟ ɫɬ ɨɣ ɥɨ ɜɨ ɟ 

ɫɨ ɞɟ ɪɠ ɚɧ ɢɟ .  

Ⱦɥ ɹ ɤɨ ɪɨ ɜ ɦɨ ɥɨ ɱɧ ɵɯ  ɩɨ ɪɨ ɞ ɩɪ ɢ ɤɪ ɭɝ ɥɨ ɝɨ ɞɨ ɜɨ ɦ ɫɬ ɨɣ ɥɨ ɜɨ ɦ ɫɨ ɞɟ ɪɠ ɚɧ ɢɢ  

ɨɪ ɝɚ ɧɢ ɡɭ ɸɬ  ɚɤ ɬɢ ɜɧ ɵɣ  ɦɨ ɰɢ ɨɧ  (ɟɠ ɟɞ ɧɟ ɜɧ ɵɟ  ɩɪ ɨɝ ɭɥ ɤɢ  ɧɚ  ɪɚ ɫɫ ɬɨ ɹɧ ɢɟ  ɧɟ  ɦɟ ɧɟ ɟ 2 

ɤɦ ). Ⱦɥ ɹ ɪɟ ɦɨ ɧɬ ɧɵ ɯ ɛɵ ɤɨ ɜ ɢ ɛɵ ɤɨ ɜ-ɩɪ ɨɢ ɡɜ ɨɞ ɢɬ ɟɥ ɟɣ  ɨɪ ɝɚ ɧɢ ɡɭ ɸɬ  ɚɤ ɬɢ ɜɧ ɵɣ  

ɦɨ ɰɢ ɨɧ  ɩɨ  ɤɨ ɥɶ ɰɟ ɜɵ ɦ ɤɨ ɪɢ ɞɨ ɪɚ ɦ.  

Ⱦɥ ɹ ɫɭ ɯɨ ɫɬ ɨɣ ɧɵ ɯ ɤɨ ɪɨ ɜ ɢ ɪɟ ɦɨ ɧɬ ɧɵ ɯ ɬɟ ɥɨ ɤ ɜ ɥɟ ɬɧ ɢɣ  ɩɟ ɪɢ ɨɞ  ɜɨ  ɜɫ ɟɯ  

ɫɥ ɭɱ ɚɹ ɯ ɰɟ ɥɟ ɫɨ ɨɛ ɪɚ ɡɧ ɨ ɩɪ ɟɞ ɭɫ ɦɚ ɬɪ ɢɜ ɚɬ ɶ ɢɫ ɩɨ ɥɶ ɡɨ ɜɚ ɧɢ ɟ ɩɚ ɫɬ ɛɢ ɳ.  

ȼ ɫɬ ɨɣ ɥɨ ɜɵ ɣ ɩɟ ɪɢ ɨɞ  ɜ ɬɟ ɱɟ ɧɢ ɟ ɞɧ ɹ ɠɢ ɜɨ ɬɧ ɵɦ  ɫɬ ɚɪ ɲɟ  ɬɪ ɟɯ  ɦɟ ɫɹ ɰɟ ɜ (ɡɚ  

ɢɫ ɤɥ ɸɱ ɟɧ ɢɟ ɦ ɫɤ ɨɬ ɚ ɧɚ  ɨɬ ɤɨ ɪɦ ɟ) ɩɪ ɟɞ ɨɫ ɬɚ ɜɥ ɹɟ ɬɫ ɹ ɩɪ ɨɝ ɭɥ ɤɚ  ɧɚ  ɜɵ ɝɭ ɥɶ ɧɵ ɯ 

ɩɥ ɨɳ ɚɞ ɤɚ ɯ ɢɥ ɢ ɜɵ ɝɭ ɥɶ ɧɨ -ɤɨ ɪɦ ɨɜ ɵɯ  ɞɜ ɨɪ ɚɯ  ɩɪ ɨɞ ɨɥ ɠɢ ɬɟ ɥɶ ɧɨ ɫɬ ɶɸ  ɧɟ  ɦɟ ɧɟ ɟ 2 ɱ 

(ɞɥ ɹ ɪɟ ɦɨ ɧɬ ɧɵ ɯ ɛɵ ɤɨ ɜ ɢ ɛɵ ɤɨ ɜ-ɩɪ ɨɢ ɡɜ ɨɞ ɢɬ ɟɥ ɟɣ  - 3-4 ɱ). 

ɉɪ ɢ ɢɫ ɩɨ ɥɶ ɡɨ ɜɚ ɧɢ ɢ ɩɚ ɫɬ ɛɢ ɳ, ɭɞ ɚɥ ɟɧ ɧɵ ɯ ɨɬ  ɮɟ ɪɦ  ɛɨ ɥɟ ɟ ɱɟ ɦ ɧɚ  3 ɤɦ , ɧɚ  

ɧɢ ɯ ɭɫ ɬɪ ɚɢ ɜɚ ɸɬ ɫɹ  ɥɟ ɬɧ ɢɟ  ɥɚ ɝɟ ɪɹ , ɨɛ ɨɪ ɭɞ ɨɜ ɚɧ ɧɵ ɟ ɤɨ ɪɦ ɭɲ ɤɚ ɦɢ  ɢ ɩɨ ɢɥ ɤɚ ɦɢ , 

ɧɚ ɜɟ ɫɚ ɦɢ  ɢ ɡɚ ɝɨ ɧɚ ɦɢ , ɩɭ ɧɤ ɬɚ ɦɢ  ɢɫ ɤɭ ɫɫ ɬɜ ɟɧ ɧɨ ɝɨ  ɨɫ ɟɦ ɟɧ ɟɧ ɢɹ  ɢ, ɜ ɧɟ ɨɛ ɯɨ ɞɢ ɦɵ ɯ 

ɫɥ ɭɱ ɚɹ ɯ, ɞɨ ɢɥ ɶɧ ɵɦ ɢ ɭɫ ɬɚ ɧɨ ɜɤ ɚɦ ɢ, ɪɨ ɞɢ ɥɶ ɧɵ ɦɢ  ɨɬ ɞɟ ɥɟ ɧɢ ɹɦ ɢ. 
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ɉɪ ɢ ɩɪ ɢɜ ɹɡ ɧɨ ɦ ɫɩ ɨɫ ɨɛ ɟ ɫɨ ɞɟ ɪɠ ɚɧ ɢɹ  ɫɤ ɨɬ ɚ ɦɨ ɥɨ ɱɧ ɵɯ  ɢ 

ɤɨ ɦɛ ɢɧ ɢɪ ɨɜ ɚɧ ɧɵ ɯ ɩɨ ɪɨ ɞ ɠɢ ɜɨ ɬɧ ɵɯ  ɪɚ ɡɦ ɟɳ ɚɸ ɬ ɜ ɢɧ ɞɢ ɜɢ ɞɭ ɚɥ ɶɧ ɵɯ  ɫɬ ɨɣ ɥɚ ɯ, ɫ 

ɢɫ ɩɨ ɥɶ ɡɨ ɜɚ ɧɢ ɟɦ  ɩɨ ɞɫ ɬɢ ɥɤ ɢ ɢɥ ɢ ɛɟ ɡ ɧɟ ɟ, ɨɛ ɟɫ ɩɟ ɱɢ ɜɚ ɸɳ ɢɯ  ɛɵ ɫɬ ɪɨ ɟ 

ɨɞ ɧɨ ɜɪ ɟɦ ɟɧ ɧɨ ɟ ɨɬ ɜɹ ɡɵ ɜɚ ɧɢ ɟ.  

Ʉɨ ɪɦ ɥɟ ɧɢ ɟ ɢ ɩɨ ɟɧ ɢɟ  ɠɢ ɜɨ ɬɧ ɵɯ  ɨɪ ɝɚ ɧɢ ɡɭ ɸɬ  ɜ ɫɬ ɨɣ ɥɚ ɯ, ɚ ɩɪ ɢ 

ɤɪ ɭɝ ɥɨ ɝɨ ɞɨ ɜɨ ɦ ɫɬ ɨɣ ɥɨ ɜɨ ɦ ɫɨ ɞɟ ɪɠ ɚɧ ɢɢ  ɜ ɥɟ ɬɧ ɢɣ  ɩɟ ɪɢ ɨɞ  ɢ ɧɚ  ɜɵ ɝɭ ɥɶ ɧɨ -

ɤɨ ɪɦ ɨɜ ɵɯ  ɞɜ ɨɪ ɚɯ .  

ɉɨ ɹɬ  ɠɢ ɜɨ ɬɧ ɵɯ  ɢɡ  ɩɨ ɢɥ ɨɤ , ɤɨ ɬɨ ɪɵ ɟ ɭɫ ɬɚ ɧɚ ɜɥ ɢɜ ɚɸ ɬ ɜ ɩɨ ɦɟ ɳɟ ɧɢ ɹɯ  ɢ ɧɚ  

ɜɵ ɝɭ ɥɶ ɧɨ -ɤɨ ɪɦ ɨɜ ɵɯ  ɞɜ ɨɪ ɚɯ . Ⱦɨ ɟɧ ɢɟ  ɨɫ ɭɳ ɟɫ ɬɜ ɥɹ ɟɬ ɫɹ  ɜ ɞɨ ɢɥ ɶɧ ɵɯ  ɡɚ ɥɚ ɯ. 

ɋɨ ɞɟ ɪɠ ɚɧ ɢɟ  ɠɢ ɜɨ ɬɧ ɵɯ  ɜ ɡɧ ɚɱ ɢɬ ɟɥ ɶɧ ɨɣ  ɦɟ ɪɟ  ɩɪ ɟɞ ɨɩ ɪɟ ɞɟ ɥɹ ɟɬ  ɬɟ ɯɧ ɨɥ ɨɝ ɢɸ  

ɩɪ ɨɢ ɡɜ ɨɞ ɫɬ ɜɚ  ɩɪ ɨɞ ɭɤ ɰɢ ɢ ɠɢ ɜɨ ɬɧ ɨɜ ɨɞ ɫɬ ɜɚ . ɉɟ ɪɫ ɩɟ ɤɬ ɢɜ ɧɚ ɹ ɬɟ ɯɧ ɨɥ ɨɝ ɢɹ  

ɫɨ ɞɟ ɪɠ ɚɧ ɢɹ  ɠɢ ɜɨ ɬɧ ɵɯ  ɞɨ ɥɠ ɧɚ  ɩɪ ɟɞ ɭɫ ɦɚ ɬɪ ɢɜ ɚɬ ɶ ɢɯ  ɭɞ ɨɛ ɧɨ ɟ ɪɚ ɡɦ ɟɳ ɟɧ ɢɟ , 

ɜɧ ɟɞ ɪɟ ɧɢ ɟ ɤɨ ɦɩ ɥɟ ɤɫ ɧɨ ɫɬ ɢ ɦɟ ɯɚ ɧɢ ɡɚ ɰɢ ɢ, ɚɜ ɬɨ ɦɚ ɬɢ ɡɚ ɰɢ ɸ ɢ ɧɚ ɭɱ ɧɭ ɸ 

ɨɪ ɝɚ ɧɢ ɡɚ ɰɢ ɸ ɬɪ ɭɞ ɚ. 

ɉɪ ɟɞ ɭɫ ɦɚ ɬɪ ɢɜ ɚɟ ɬɫ ɹ ɫɥ ɟɞ ɭɸ ɳɚ ɹ ɤɥ ɚɫ ɫɢ ɮɢ ɤɚ ɰɢ ɹ ɤɪ ɭɩ ɧɨ ɝɨ  ɪɨ ɝɚ ɬɨ ɝɨ  ɫɤ ɨɬ ɚ 

ɩɨ  ɜɨ ɡɪ ɚɫ ɬɧ ɵɦ  ɝɪ ɭɩ ɩɚ ɦ ɫ ɭɱ ɟɬ ɨɦ  ɮɢ ɡɢ ɨɥ ɨɝ ɢɱ ɟɫ ɤɨ ɝɨ  ɫɨ ɫɬ ɨɹ ɧɢ ɹ ɠɢ ɜɨ ɬɧ ɵɯ : 

ɚ) ɛɵ ɤɢ -ɩɪ ɨɢ ɡɜ ɨɞ ɢɬ ɟɥ ɢ ɜ ɜɨ ɡɪ ɚɫ ɬɟ  1,5 ɥɟ ɬ ɢ ɫɬ ɚɪ ɲɟ ; 

ɛ) ɤɨ ɪɨ ɜɵ : ɞɨ ɣɧ ɵɟ  ɢ ɫ ɬɟ ɥɹ ɬɚ ɦɢ  ɧɚ  ɩɨ ɞɫ ɨɫ ɟ; ɫɭ ɯɨ ɫɬ ɨɣ ɧɵ ɟ (ɫɬ ɟɥ ɶɧ ɵɟ , 

ɤɨ ɬɨ ɪɵ ɯ ɩɪ ɟɤ ɪɚ ɬɢ ɥɢ  ɞɨ ɢɬ ɶ ɡɚ  2 ɦɟ ɫɹ ɰɚ  ɞɨ  ɨɬ ɟɥ ɚ), ɧɨ ɜɨ ɬɟ ɥɶ ɧɵ ɟ (ɩɟ ɪɜ ɵɟ  ɞɜ ɟ 

ɧɟ ɞɟ ɥɢ  ɩɨ ɫɥ ɟ ɨɬ ɟɥ ɚ); ɩɟ ɪɜ ɨɬ ɟɥ ɤɢ  - ɪɚ ɫɬ ɟɥ ɢɜ ɲɢ ɟɫ ɹ ɧɟ ɬɟ ɥɢ ; 

ɜ) ɧɟ ɬɟ ɥɢ  - ɫɬ ɟɥ ɶɧ ɵɟ  ɬɟ ɥɤ ɢ; 

ɝ) ɬɟ ɥɹ ɬɚ : ɦɨ ɥɨ ɱɧ ɵɯ  ɢ ɤɨ ɦɛ ɢɧ ɢɪ ɨɜ ɚɧ ɧɵ ɯ ɩɨ ɪɨ ɞ ɨɬ  ɪɨ ɠɞ ɟɧ ɢɹ  ɞɨ  6 

ɦɟ ɫɹ ɰɟ ɜ (ɜ ɬɨ ɦ ɱɢ ɫɥ ɟ ɩɪ ɨɮ ɢɥ ɚɤ ɬɨ ɪɧ ɵɣ  ɩɟ ɪɢ ɨɞ  ɞɨ  14-20 ɞɧ ɟɣ ); ɦɹ ɫɧ ɵɯ  ɩɨ ɪɨ ɞ - 

ɨɬ  ɪɨ ɠɞ ɟɧ ɢɹ  ɞɨ  6-8 ɦɟ ɫɹ ɰɟ ɜ; 

ɞ) ɦɨ ɥɨ ɞɧ ɹɤ  ɦɨ ɥɨ ɱɧ ɵɯ  ɢ ɤɨ ɦɛ ɢɧ ɢɪ ɨɜ ɚɧ ɧɵ ɯ ɩɨ ɪɨ ɞ ɨɬ  6 ɞɨ  18 ɦɟ ɫɹ ɰɟ ɜ; 

ɟ) ɦɨ ɥɨ ɞɧ ɹɤ  ɦɹ ɫɧ ɵɯ  ɩɨ ɪɨ ɞ ɨɬ  6 ɞɨ  18 ɦɟ ɫɹ ɰɟ ɜ. 
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ɋɬ ɪɭ ɤɬ ɭɪ ɚ ɫɬ ɚɞ ɚ ɨɩ ɪɟ ɞɟ ɥɹ ɟɬ ɫɹ  ɫ ɭɱ ɟɬ ɨɦ  ɩɟ ɪɫ ɩɟ ɤɬ ɢɜ ɵ ɪɚ ɡɜ ɢɬ ɢɹ  

ɠɢ ɜɨ ɬɧ ɨɜ ɨɞ ɱɟ ɫɤ ɨɣ  ɨɬ ɪɚ ɫɥ ɢ ɜ ɯɨ ɡɹ ɣɫ ɬɜ ɟ ɢ ɭɜ ɟɥ ɢɱ ɟɧ ɢɹ  ɜɵ ɩɭ ɫɤ ɚ ɩɪ ɨɞ ɭɤ ɰɢ ɢ. 

Ɍɚ ɛɥ ɢɰ ɚ 2.10. – ɋɬ ɪɭ ɤɬ ɭɪ ɚ ɫɬ ɚɞ ɚ ɮɟ ɪɦ ɵ ɄɊ ɋ 
Ƚɪ ɭɩ ɩɚ  ɠɢ ɜɨ ɬɧ ɵɯ  Ʉɨ ɥɢ ɱɟ ɫɬ ɜɨ  ɝɨ ɥɨ ɜ 

Ⱦɨ ɣɧ ɵɟ  ɤɨ ɪɨ ɜɵ  400 

Ɍɟ ɥɹ ɬɚ   200 

 
 Ɍɢ ɩ ɩɪ ɨɢ ɡɜ ɨɞ ɫɬ ɜɟ ɧɧ ɵɯ  ɩɨ ɦɟ ɳɟ ɧɢ ɣ ɢ ɩɨ ɬɪ ɟɛ ɧɨ ɫɬ ɶ ɜ ɧɢ ɯ ɡɚ ɜɢ ɫɢ ɬ ɨɬ  ɜɢ ɞɚ  

ɢ ɫɬ ɪɭ ɤɬ ɭɪ ɵ ɩɨ ɝɨ ɥɨ ɜɶ ɹ ɠɢ ɜɨ ɬɧ ɵɯ  ɢ ɩɪ ɢɧ ɹɬ ɨɣ  ɫɢ ɫɬ ɟɦ ɨɣ  ɫɨ ɞɟ ɪɠ ɚɧ ɢɹ . 

ɇɚ  ɬɟ ɪɪ ɢɬ ɨɪ ɢɢ  ɮɟ ɪɦ ɵ ɄɊ ɋ ɪɚ ɫɩ ɨɥ ɚɝ ɚɟ ɬɫ ɹ ɦɚ ɲɢ ɧɨ ɬɪ ɚɤ ɬɨ ɪɧ ɵɣ  ɩɚ ɪɤ , ɫɨ ɫɬ ɨɹ ɳɢ ɣ 

ɢɡ  2 ɥɟ ɝɤ ɨɜ ɵɯ  ɚɜ ɬɨ ɦɨ ɛɢ ɥɟ ɣ, 6 ɬɪ ɚɤ ɬɨ ɪɨ ɜ, 2 ɤɨ ɦɛ ɚɣ ɧɚ . 

2.7.2 ɉɨɬɪɟɛɧɨɫɬɶ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɨɦɟɳɟɧɢɹɯ 

Ɍɟ ɪɪ ɢɬ ɨɪ ɢɹ  ɞɥ ɹ ɪɚ ɡɦ ɟɳ ɟɧ ɢɹ  ɮɟ ɪɦ  ɢ ɤɨ ɦɩ ɥɟ ɤɫ ɨɜ  ɤɪ ɭɩ ɧɨ ɝɨ  ɪɨ ɝɚ ɬɨ ɝɨ  ɫɤ ɨɬ ɚ 

ɜɵ ɛɢ ɪɚ ɟɬ ɫɹ  ɜ ɫɨ ɨɬ ɜɟ ɬɫ ɬɜ ɢɢ  ɫ ɬɪ ɟɛ ɨɜ ɚɧ ɢɹ ɦɢ  ɋɉ  19.13330, [3], [4], [5] ɢ 

ɬɪ ɟɛ ɨɜ ɚɧ ɢɹ ɦɢ  ɧɚ ɫɬ ɨɹ ɳɢ ɯ ɦɟ ɬɨ ɞɢ ɱɟ ɫɤ ɢɯ  ɪɟ ɤɨ ɦɟ ɧɞ ɚɰ ɢɣ  ɧɚ  ɨɫ ɧɨ ɜɟ  ɬɟ ɯɧ ɢɤ ɨ-

ɷɤ ɨɧ ɨɦ ɢɱ ɟɫ ɤɢ ɯ ɪɚ ɫɱ ёɬɨ ɜ ɢ ɫ ɭɱ ёɬɨ ɦ ɫɨ ɛɥ ɸɞ ɟɧ ɢɹ  ɬɪ ɟɛ ɨɜ ɚɧ ɢɣ  ɨɯ ɪɚ ɧɵ  

ɨɤ ɪɭ ɠɚ ɸɳ ɟɣ  ɫɪ ɟɞ ɵ.  

ɍɱ ɚɫ ɬɨ ɤ ɞɥ ɹ ɫɬ ɪɨ ɢɬ ɟɥ ɶɫ ɬɜ ɚ ɞɨ ɥɠ ɟɧ  ɛɵ ɬɶ  ɫɭ ɯɢ ɦ, ɫ ɭɤ ɥɨ ɧɨ ɦ ɞɥ ɹ ɨɬ ɜɨ ɞɚ  

ɩɨ ɜɟ ɪɯ ɧɨ ɫɬ ɧɨ ɝɨ  ɫɬ ɨɤ ɚ, ɪɚ ɫɩ ɨɥ ɚɝ ɚɬ ɶɫ ɹ ɫ ɧɚ ɜɟ ɬɪ ɟɧ ɧɨ ɣ ɫɬ ɨɪ ɨɧ ɵ ɩɨ  ɨɬ ɧɨ ɲɟ ɧɢ ɸ ɤ 

ɩɪ ɟɞ ɩɪ ɢɹ ɬɢ ɹɦ  ɫ ɜɪ ɟɞ ɧɵ ɦɢ  ɜɵ ɛɪ ɨɫ ɚɦ ɢ ɢ ɫ ɩɨ ɞɜ ɟɬ ɪɟ ɧɧ ɨɣ  ɫɬ ɨɪ ɨɧ ɵ ɩɨ  

ɨɬ ɧɨ ɲɟ ɧɢ ɸ ɤ ɩɨ ɫɟ ɥɟ ɧɢ ɹɦ  ɢ ɪɟ ɤɪ ɟɚ ɰɢ ɨɧ ɧɵ ɦ ɡɨ ɧɚ ɦ.  

ɇɟ  ɞɨ ɩɭ ɫɤ ɚɟ ɬɫ ɹ ɜɵ ɛɢ ɪɚ ɬɶ  ɩɥ ɨɳ ɚɞ ɤɭ  ɫɬ ɪɨ ɢɬ ɟɥ ɶɫ ɬɜ ɚ ɧɚ  ɦɟ ɫɬ ɟ ɛɵ ɜɲ ɢɯ  

ɫɤ ɨɬ ɨɦ ɨɝ ɢɥ ɶɧ ɢɤ ɨɜ , ɩɨ ɥɢ ɝɨ ɧɨ ɜ ɞɥ ɹ ɛɵ ɬɨ ɜɵ ɯ ɨɬ ɯɨ ɞɨ ɜ, ɤɨ ɠɟ ɜɟ ɧɧ ɨ-ɫɵ ɪɶ ɟɜ ɵɯ  

ɩɪ ɟɞ ɩɪ ɢɹ ɬɢ ɣ.  

Ɍɟ ɪɪ ɢɬ ɨɪ ɢɹ  ɩɨ ɞ ɫɬ ɪɨ ɢɬ ɟɥ ɶɫ ɬɜ ɨ ɛɥ ɚɝ ɨɭ ɫɬ ɪɚ ɢɜ ɚɟ ɬɫ ɹ ɜ ɫɨ ɨɬ ɜɟ ɬɫ ɬɜ ɢɢ  ɫ 

ɬɪ ɟɛ ɨɜ ɚɧ ɢɹ ɦɢ  ɋɉ  82.13330 ɩɭ ɬɟ ɦ ɩɥ ɚɧ ɢɪ ɨɜ ɤɢ , ɩɪ ɢɦ ɟɧ ɟɧ ɢɹ  ɫɨ ɨɬ ɜɟ ɬɫ ɬɜ ɭɸ ɳɢ ɯ 

ɩɨ ɤɪ ɵɬ ɢɣ  ɞɥ ɹ ɩɪ ɨɟ ɡɞ ɨɜ  ɢ ɬɟ ɯɧ ɨɥ ɨɝ ɢɱ ɟɫ ɤɢ ɯ ɩɥ ɨɳ ɚɞ ɨɤ , ɨɛ ɟɫ ɩɟ ɱɟ ɧɢ ɹ ɭɤ ɥɨ ɧɨ ɜ ɢ 

ɭɫ ɬɪ ɨɣ ɫɬ ɜɚ  ɥɨ ɬɤ ɨɜ  (ɤɚ ɧɚ ɜ) ɞɥ ɹ ɨɬ ɜɨ ɞɚ  ɢ ɫɬ ɨɤ ɚ ɫ ɬɟ ɪɪ ɢɬ ɨɪ ɢɢ  ɬɚ ɥɵ ɯ, ɥɢ ɜɧ ɟɜ ɵɯ  ɢ 
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ɞɨ ɠɞ ɟɜ ɵɯ  ɜɨ ɞ. Ʉɨ ɧɫ ɬɪ ɭɤ ɰɢ ɸ ɩɨ ɤɪ ɵɬ ɢɣ  ɩɪ ɨɟ ɡɞ ɨɜ  ɢ ɬɟ ɯɧ ɨɥ ɨɝ ɢɱ ɟɫ ɤɢ ɯ ɩɥ ɨɳ ɚɞ ɨɤ  

ɧɟ ɨɛ ɯɨ ɞɢ ɦɨ  ɩɪ ɢɧ ɢɦ ɚɬ ɶ ɫ ɭɱ ɟɬ ɨɦ  ɨɫ ɨɛ ɟɧ ɧɨ ɫɬ ɟɣ , ɩɪ ɟɞ ɩɨ ɥɚ ɝɚ ɟɦ ɵɯ  ɤ ɩɪ ɢɦ ɟɧ ɟɧ ɢɸ  

ɦɨ ɛɢ ɥɶ ɧɵ ɯ, ɬɪ ɚɧ ɫɩ ɨɪ ɬɧ ɵɯ  ɢ ɭɛ ɨɪ ɨɱ ɧɵ ɯ ɫɪ ɟɞ ɫɬ ɜ. 

ȼ ɫɨ ɨɬ ɜɟ ɬɫ ɬɜ ɢɢ  ɫ ɬɪ ɟɛ ɨɜ ɚɧ ɢɹ ɦɢ  ɋɉ  19.13330 ɜɞ ɨɥ ɶ ɝɪ ɚɧ ɢɰ ɵ ɬɟ ɪɪ ɢɬ ɨɪ ɢɢ  

ɢ, ɩɨ  ɜɨ ɡɦ ɨɠ ɧɨ ɫɬ ɢ, ɦɟ ɠɞ ɭ ɨɬ ɞɟ ɥɶ ɧɵ ɦɢ  ɡɞ ɚɧ ɢɹ ɦɢ  ɢ ɫɨ ɨɪ ɭɠ ɟɧ ɢɹ ɦɢ  ɧɚ  

ɬɟ ɪɪ ɢɬ ɨɪ ɢɢ  ɫɥ ɟɞ ɭɟ ɬ ɫɨ ɡɞ ɚɜ ɚɬ ɶ ɡɟ ɥɟ ɧɭ ɸ ɡɨ ɧɭ  ɢɡ  ɞɪ ɟɜ ɟɫ ɧɵ ɯ ɧɚ ɫɚ ɠɞ ɟɧ ɢɣ .  

Ⱦɥ ɹ ɩɨ ɦɟ ɳɟ ɧɢ ɣ ɄɊ ɋ ɧɨ ɪɦ ɵ ɩɥ ɨɳ ɚɞ ɢ ɧɚ  ɨɞ ɧɨ  ɠɢ ɜɨ ɬɧ ɨɟ  ɩɪ ɢ ɩɪ ɢɜ ɹɡ ɧɨ ɦ 

ɫɨ ɞɟ ɪɠ ɚɧ ɢɢ  ɫɨ ɫɬ ɚɜ ɥɹ ɸɬ  8-10ɦ2, ɩɪ ɢ ɛɟ ɫɩ ɪɢ ɜɹ ɡɧ ɨɦ  – 5-6ɦ2. 

ɉɥɨɳɚɞɶ ɩɨɦɟɳɟɧɢɹ ɞɥɹ ɤɚɠɞɨɣ ɝɪɭɩɩɵ ɠɢɜɨɬɧɵɯ ɨɩɪɟɞɟɥɹɟɦ ɩɨ 

ɮɨɪɦɭɥɟ: 

SiMiF                                                                                                       (2.16) 

ɝɞ ɟ Mi – ɱɢ ɫɥ ɨ ɝɨ ɥɨ ɜ ɞɚ ɧɧ ɨɣ  ɝɪ ɭɩ ɩɵ  ɠɢ ɜɨ ɬɧ ɵɯ , ɲɬ .    

Si – ɭɞ ɟɥ ɶɧ ɚɹ  ɩɥ ɨɳ ɚɞ ɶ ɩɨ ɦɟ ɳɟ ɧɢ ɹ ɞɥ ɹ ɨɞ ɧɨ ɝɨ  ɠɢ ɜɨ ɬɧ ɨɝ ɨ, ɦ2 

ɉɪ ɢ ɫɬ ɨɣ ɥɨ ɜɨ ɦ ɫɨ ɞɟ ɪɠ ɚɧ ɢɢ : 

Ⱦɥɹ ɞɨɣɧɵɯ ɤɨɪɨɜ:   

Fɤ=400∙2=800ɦ2 

Ⱦɥɹ ɬɟɥɹɬ:  

Fɬ=200∙1,3=260ɦ2 

ɋɭɦɦɚɪɧɚɹ ɩɥɨɳɚɞɶ   

F=Fk+Fɬ=1060ɦ2 

2.7.3 Ɋɚɫɯɨɞ ɜɨɞɵ ɮɟɪɦɵ КɊɋ 

ɉɨ ɞ ɫɢ ɫɬ ɟɦ ɨɣ  ɜɨ ɞɨ ɫɧ ɚɛ ɠɟ ɧɢ ɹ ɩɨ ɧɢ ɦɚ ɸɬ  ɜɟ ɫɶ  ɤɨ ɦɩ ɥɟ ɤɫ  ɫɨ ɨɪ ɭɠ ɟɧ ɢɣ  ɢ 

ɭɫ ɬɪ ɨɣ ɫɬ ɜ ɧɚ  ɬɟ ɪɪ ɢɬ ɨɪ ɢɢ  ɯɨ ɡɹ ɣɫ ɬɜ ɚ, ɨɛ ɟɫ ɩɟ ɱɢ ɜɚ ɸɳ ɢɯ  ɜɫ ɟ ɩɭ ɧɤ ɬɵ  ɩɨ ɬɪ ɟɛ ɥɟ ɧɢ ɹ 

ɞɨ ɛɪ ɨɤ ɚɱ ɟɫ ɬɜ ɟɧ ɧɨ ɣ ɜɨ ɞɵ  ɜ ɬɪ ɟɛ ɭɟ ɦɵ ɯ ɤɨ ɥɢ ɱɟ ɫɬ ɜɚ ɯ.  

Ɋɟ ɠɢ ɦ ɜɨ ɞɨ ɩɨ ɬɪ ɟɛ ɥɟ ɧɢ ɹ ɩɪ ɟɞ ɩɪ ɢɹ ɬɢ ɹɦ ɢ ɫɤ ɥɚ ɞɵ ɜɚ ɟɬ ɫɹ  ɢɡ  ɪɟ ɠɢ ɦɨ ɜ 

ɩɨ ɬɪ ɟɛ ɥɟ ɧɢ ɹ ɫɨ ɨɬ ɜɟ ɬɫ ɬɜ ɭɸ ɳɢ ɯ ɝɪ ɭɩ ɩ ɩɨ ɬɪ ɟɛ ɢɬ ɟɥ ɟɣ  ɧɚ  ɧɟ ɦ. ɇɨ ɪɦ ɵ ɪɚ ɫɯ ɨɞ ɚ 

ɜɨ ɞɵ  ɞɥ ɹ ɤɪ ɭɩ ɧɨ ɝɨ  ɪɨ ɝɚ ɬɨ ɝɨ  ɫɤ ɨɬ ɚ, ɜɤ ɥɸ ɱɚ ɸɬ  ɪɚ ɫɯ ɨɞ  ɜɨ ɞɵ  ɧɚ  ɩɨ ɟɧ ɢɟ  ɠɢ ɜɨ ɬɧ ɵɯ  
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ɢ ɭɛ ɨɪ ɤɭ  ɩɨ ɦɟ ɳɟ ɧɢ ɣ, ɧɚ  ɩɪ ɢɝ ɨɬ ɨɜ ɥɟ ɧɢ ɟ ɤɨ ɪɦ ɨɜ  ɢ ɦɨ ɣɤ ɭ ɨɛ ɨɪ ɭɞ ɨɜ ɚɧ ɢɹ  ɜ 

ɤɨ ɪɦ ɨɰ ɟɯ ɟ, ɪɚ ɫɯ ɨɞ ɵ ɜɨ ɞɵ  ɧɚ  ɬɟ ɯɧ ɨɥ ɨɝ ɢɱ ɟɫ ɤɨ ɟ ɨɛ ɨɪ ɭɞ ɨɜ ɚɧ ɢɟ  (ɜɚ ɪɨ ɱɧ ɵɟ  ɤɨ ɬɥ ɵ, 

ɫɩ ɟɰ ɢɚ ɥɶ ɧɵ ɟ ɦɨ ɣɤ ɢ ɢ ɞɪ .), ɜ ɬɨ ɦ ɱɢ ɫɥ ɟ ɜ ɫɩ ɟɰ ɢɚ ɥɢ ɡɢ ɪɨ ɜɚ ɧɧ ɵɯ  ɤɨ ɪɦ ɨɰ ɟɯ ɚɯ , ɧɚ  

ɝɢ ɞɪ ɚɜ ɥɢ ɱɟ ɫɤ ɭɸ  ɭɛ ɨɪ ɤɭ  ɧɚ ɜɨ ɡɚ .  

ɋɪ ɟɞ ɧɟ ɫɭ ɬɨ ɱɧ ɵɣ  ɪɚ ɫɯ ɨɞ  ɜɨ ɞɵ  ɥɟ ɬɨ ɦ ɜɵ ɲɟ , ɱɟ ɦ ɡɢ ɦɨ ɣ, ɧɟ ɪɚ ɜɧ ɨɦ ɟɪ ɧɨ ɫɬ ɶ 

ɫɭ ɬɨ ɱɧ ɨɝ ɨ ɜɨ ɞɨ ɩɨ ɬɪ ɟɛ ɥɟ ɧɢ ɹ ɜɵ ɪɚ ɠɚ ɸɬ  ɤɨ ɷɮ ɮɢ ɰɢ ɟɧ ɬɨ ɦ ɫɭ ɬɨ ɱɧ ɨɣ  

ɧɟ ɪɚ ɜɧ ɨɦ ɟɪ ɧɨ ɫɬ ɢ (K.), ɤɨ ɬɨ ɪɵ ɣ ɪɚ ɜɟ ɧ 1,3-1,5. ɉɪ ɢɧ ɢɦ ɚɟ ɦ Ʉ = 1,3 

Ɋɚ ɫɯ ɨɞ  ɜɨ ɞɵ  ɧɚ  ɬɭ ɲɟ ɧɢ ɟ ɩɨ ɠɚ ɪɚ  ɧɚ  ɮɟ ɪɦ ɟ ɡɚ ɜɢ ɫɢ ɬ ɨɬ  ɫɬ ɟɩ ɟɧ ɢ 

ɨɝ ɧɟ ɫɬ ɨɣ ɤɨ ɫɬ ɢ ɡɞ ɚɧ ɢɹ  ɢ ɢɯ  ɨɛ ɴɟ ɦɚ  ɢ ɟɝ ɨ ɦɨ ɠɧ ɨ ɩɪ ɢɧ ɹɬ ɶ ɪɚ ɜɧ ɵɦ  2,5ɥ.  

ɋɪ ɟɞ ɧɟ ɫɭ ɬɨ ɱɧ ɵɟ  ɧɨ ɪɦ ɵ ɪɚ ɫɯ ɨɞ ɚ ɜɨ ɞɵ  ɜ ɪɚ ɫɱ ɟɬ ɟ ɧɚ  ɨɞ ɧɭ  ɤɨ ɪɨ ɜɭ  ɞɥ ɹ 

ɩɪ ɟɞ ɩɪ ɢɹ ɬɢ ɣ ɩɨ  ɩɪ ɨɢ ɡɜ ɨɞ ɫɬ ɜɭ  ɦɨ ɥɨ ɤɚ , ɩɪ ɢɧ ɢɦ ɚɬ ɶɫ ɹ ɩɨ  ɬɚ ɛɥ .3 ɢ 6 [ȼɇ Ɍɉ -ɇ-97] 

ɩɪ ɢ ɞɜ ɭɯ  ɪɚ ɡɨ ɜɨ ɦ ɞɨ ɟɧ ɢɢ   ɜ ɞɨ ɢɥ ɶɧ ɨɦ  ɡɚ ɥɟ  ɧɚ  ɭɫ ɬɚ ɧɨ ɜɤ ɟ. 

ɉɪ ɢ ɨɩ ɪɟ ɞɟ ɥɟ ɧɢ ɢ ɩɨ ɬɪ ɟɛ ɧɨ ɫɬ ɢ ɜ ɜɨ ɞɟ  ɫɪ ɟɞ ɧɟ ɫɭ ɬɨ ɱɧ ɵɣ  ɪɚ ɫɯ ɨɞ  ɜɨ ɞɵ , 

ɧɚ ɯɨ ɞɢ ɦ ɩɨ  ɮɨ ɪɦ ɭɥ ɟ  

Qɫɭ ɬ=q∙n                                                                                                      (2.17) 

ɝɞ ɟ q – ɫɭ ɬɨ ɱɧ ɚɹ  ɧɨ ɪɦ ɚ ɪɚ ɫɯ ɨɞ ɚ ɜɨ ɞɵ  ɨɞ ɧɢ ɦ ɩɨ ɬɪ ɟɛ ɢɬ ɟɥ ɟɦ  

n – ɧɨ ɪɦ ɚ ɜɨ ɞɵ  ɢɦ ɟɸ ɳɢ ɯ ɨɞ ɢɧ ɚɤ ɨɜ ɭɸ  ɧɨ ɪɦ ɚ ɪɚ ɫɯ ɨɞ ɚ 
 
ɇɨɪɦɵ ɩɨɬɪɟɛɧɨɫɬɢ ɜ ɜɨɞɟ ɞɥɹ ɄɊɋ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.11 
 
Ɍɚɛɥɢɰɚ 2.11 – ɇɨɪɦɵ ɩɨɬɪɟɛɧɨɫɬɢ ɜ ɜɨɞɟ 

Ƚɪɭɩɩɚ ɠɢɜɨɬɧɵɯ 
ɇɨɪɦɚ ɩɨɬɪɟɛɥɟɧɢɟ ɧɚ 1 ɝɨɥɨɜɭ ɜ ɫɭɬɤɢ ɥ ȼɫɟɝɨ ɦ3/ɫɭɬ 

ɏɨɥɨɞɧɚɹ Ƚɨɪɹɱɚɹ ɏɨɥɨɞɧɚɹ Ƚɨɪɹɱɚɹ 
Ⱦɨɣɧɵɟ ɤɨɪɨɜɵ 85 15 44,2 7,8 

Ɍɟɥɹɬɚ 18 2 4,68 0,52 
ȼɫɟɝɨ 48,88 8,32 

ɂɌɈȽɈ 57,2 
 
2.7.4 Ɋɚɫɯɨɞ ɜɨɞɵ ɧɚ ɦɚɲɢɧɨɬɪɚɤɬɨɪɧɵɣ ɩɚɪɤ 

ɉɪɢɧɢɦɚɟɦ, ɱɬɨ ɦɚɲɢɧɨɬɪɚɤɬɨɪɧɵɣ ɩɚɪɤ ɫɨɫɬɨɢɬ ɢɡ: ɚɜɬɨɦɨɛɢɥɶ 

ɥɟɝɤɨɜɨɣ – 2ɲɬ., ɬɪɚɤɬɨɪ – 6 ɲɬ., ɤɨɦɛɚɣɧ – 2ɲɬ. 

Ɋɚɫɯɨɞ ɜɨɞɵ ɧɚ ɦɚɲɢɧɨɬɪɚɤɬɨɪɧɵɣ ɩɚɪɤ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
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ܳˎˈˆ.˃˅˕ = Ͳ,Ͳʹ ∙ ʹ = Ͳ,ͲͶ ˏଷ/˔˖˕                                                           ܳ˕˓˃ˍ˕ = Ͳ,ͳͷ ∙ ͸ = Ͳ,ͻ ˏଷ/˔˖˕                                                               ܳˍˑˏ˄ = Ͳ,ʹ ∙ ʹ = Ͳ,ͲͶ ˏଷ/˔˖˕                                                                

 Ɉɛɳɢɣ ɪɚɫɯɨɞ ɜɨɞɵ ɧɚ ɦɚɲɢɧɨɬɪɚɤɬɨɪɧɵɣ ɩɚɪɤ ɪɚɜɟɧ: ܳˏ˕˒ = Ͳ,ͲͶ +  Ͳ,ͻ + Ͳ,ͲͶ =  ͳ,͵Ͷ ˏଷ/˔˖˕                                          

ȼɫɟɝɨ ɪɚɫɯɨɞ ɜɨɞɵ ɧɚ ɮɟɪɦɟ ɫɨɫɬɚɜɥɹɟɬ 

Qɜɫɟɝɨ= 57,2 + 1,34 = 58,54 ˏଷ/˔˖˕ 

3 Ɋɚɫɱɟɬ ɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɜɨɞɨɡɚɛɨɪɚ 

3.1 ɉɨɞɡɟɦɧɵɣ ɜɨɞɨɡɚɛɨɪ ɞɥɹ ɫɟɥɚ 

ɉɨ  ɬɟ ɪɪ ɢɬ ɨɪ ɢɢ  ɩɨ ɫɟ ɥɤ ɚ ɩɪ ɨɬ ɟɤ ɚɟ ɬ ɪɟ ɤɚ  Ⱥɛ ɚɧ . Ɋɚ ɫɯ ɨɞ  ɪɟ ɤɢ  ɧɟ  ɡɧ ɚɱ ɢɬ ɟɥ ɟɧ , 

ɩɨ ɷɬ ɨɦ ɭ ɢɫ ɩɨ ɥɶ ɡɨ ɜɚ ɬɶ  ɟɟ  ɜ ɤɚ ɱɟ ɫɬ ɜɟ  ɜɨ ɞɨ ɫɧ ɚɛ ɠɟ ɧɢ ɹ ɧɟ  ɩɪ ɟɞ ɩɨ ɥɚ ɝɚ ɟɬ ɫɹ  

ɜɨ ɡɦ ɨɠ ɧɵ ɦ. ɂɫ ɯɨ ɞɹ  ɢɡ  ɷɬ ɨɝ ɨ, ɜ ɤɚ ɱɟ ɫɬ ɜɟ  ɢɫ ɬɨ ɱɧ ɢɤ ɚ ɜɨ ɞɨ ɫɧ ɚɛ ɠɟ ɧɢ ɹ ɩɪ ɢɧ ɹɬ ɵ 

ɩɨ ɞɡ ɟɦ ɧɵ ɟ ɜɨ ɞɵ . 

Ƚɢ ɞɪ ɚɜ ɥɢ ɱɟ ɫɤ ɢɟ  ɪɚ ɫɱ ɟɬ ɵ ɩɪ ɨɢ ɡɜ ɨɞ ɹɬ  ɞɥ ɹ ɧɨ ɪɦ ɚɥ ɶɧ ɵɯ  ɢ ɱɪ ɟɡ ɜɵ ɱɚ ɣɧ ɵɯ  

(ɮɨ ɪɫ ɢɪ ɨɜ ɚɧ ɧɵ ɯ) ɭɫ ɥɨ ɜɢ ɣ ɜɨ ɞɨ ɡɚ ɛɨ ɪɚ . ɉɨ ɞ ɧɨ ɪɦ ɚɥ ɶɧ ɵɦ ɢ ɭɫ ɥɨ ɜɢ ɹɦ ɢ ɪɚ ɛɨ ɬɵ , 

ɜɨ ɞɨ ɡɚ ɛɨ ɪɚ  ɩɨ ɞɪ ɚɡ ɭɦ ɟɜ ɚɟ ɬɫ ɹ ɨɞ ɧɨ ɜɪ ɟɦ ɟɧ ɧɚ ɹ ɪɚ ɛɨ ɬɚ  ɜɫ ɟɯ  ɫɤ ɜɚ ɠɢ ɧ ɜɨ ɞɨ ɡɚ ɛɨ ɪɚ , 

ɤɪ ɨɦ ɟ ɪɟ ɡɟ ɪɜ ɧɵ ɯ. ɉɪ ɢ ɱɪ ɟɡ ɜɵ ɱɚ ɣɧ ɵɯ  ɭɫ ɥɨ ɜɢ ɹɯ  ɷɤ ɫɩ ɥɭ ɚɬ ɚɰ ɢɢ  ɨɞ ɧɚ  ɢɡ  ɜɫ ɟɯ  

ɫɤ ɜɚ ɠɢ ɧ ɩɪ ɟɞ ɩɨ ɥɚ ɝɚ ɟɬ ɫɹ  ɜɵ ɤɥ ɸɱ ɟɧ ɧɨ ɣ, ɜɫ ɥɟ ɞɫ ɬɜ ɢɟ  ɱɟ ɝɨ  ɜɟ ɫɶ  ɡɚ ɛɢ ɪɚ ɟɦ ɵɣ  

ɪɚ ɫɯ ɨɞ  ɜɨ ɞɵ  ɢɥ ɢ ɡɧ ɚɱ ɢɬ ɟɥ ɶɧ ɚɹ  ɟɝ ɨ ɱɚ ɫɬ ɶ ɩɪ ɨɯ ɨɞ ɢɬ  ɩɨ  ɞɪ ɭɝ ɢɦ  ɫɤ ɜɚ ɠɢ ɧɚ ɦ. 

Ɋɚ ɡɦ ɟɪ ɵ ɷɥ ɟɦ ɟɧ ɬɨ ɜ ɜɨ ɞɨ ɡɚ ɛɨ ɪɚ  ɨɩ ɪɟ ɞɟ ɥɹ ɸɬ  ɩɪ ɢɦ ɟɧ ɢɬ ɟɥ ɶɧ ɨ ɤ 

ɧɨ ɪɦ ɚɥ ɶɧ ɵɦ  ɭɫ ɥɨ ɜɢ ɹɦ  ɷɤ ɫɩ ɥɭ ɚɬ ɚɰ ɢɢ , ɚ ɪɚ ɫɱ ɟɬ ɵ ɩɨ ɬɟ ɪɶ  ɧɚ ɩɨ ɪɚ  ɜɵ ɩɨ ɥɧ ɹɸ ɬ 

ɩɪ ɢɦ ɟɧ ɢɬ ɟɥ ɶɧ ɨ ɤ ɱɪ ɟɡ ɜɵ ɱɚ ɣɧ ɵɦ  ɭɫ ɥɨ ɜɢ ɹɦ . 

ɋɨ ɫɬ ɚɜ  ɫɨ ɨɪ ɭɠ ɟɧ ɢɣ : ɤɨ ɦɩ ɥɟ ɤɫ  ɫɤ ɜɚ ɠɢ ɧ ɫ ɩɨ ɝɪ ɭɠ ɧɵ ɦɢ  ɧɚ ɫɨ ɫɚ ɦɢ  

(ɹɜ ɥɹ ɸɬ ɫɹ  ɧɚ ɫɨ ɫɧ ɨɣ  ɫɬ ɚɧ ɰɢ ɟɣ  ɩɟ ɪɜ ɨɝ ɨ ɩɨ ɞɴ ɟɦ ɚ). 

Ƚɢ ɞɪ ɨɝ ɟɨ ɥɨ ɝɢ ɱɟ ɫɤ ɢɟ  ɭɫ ɥɨ ɜɢ ɹ ɩɨ ɞɡ ɟɦ ɧɨ ɝɨ  ɜɨ ɞɨ ɡɚ ɛɨ ɪɚ  ɯɚ ɪɚ ɤɬ ɟɪ ɢɡ ɭɸ ɬɫ ɹ 

ɞɚ ɧɧ ɵɦ ɢ, ɤɨ ɬɨ ɪɵ ɟ ɩɪ ɢɜ ɟɞ ɟɧ ɵ ɜ ɬɚ ɛɥ ɢɰ ɟ 3.1. 
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Ɍɚɛɥɢɰɚ 3.1 – Ƚɢɞɪɨɝɟɨɥɨɝɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ 

ȼɢɞɵ ɩɨɪɨɞ 
Ƚɥɭɛɢɧɚ ɡɚɥɟɝɚɧɢɹ  

ɩɨɪɨɞ, ɦ 

ɋɭɝɥɢɧɨɤ ɥɟɫɫɨɜɢɞɧɵɣ, ɩɵɥɟɜɚɬɵɣ 12 

ɋɭɩɟɫɶ 10 

Ƚɥɢɧɚ ɠɢɪɧɚɹ 10 

ɉɟɫɨɤ ɦɟɥɤɨɡɟɪɧɢɫɬɵɣ, ɝɥɢɧɢɫɬɵɣ ɫ ɩɪɨɫɥɨɣɤɚɦɢ ɝɥɢɧ 13 

ɉɟɫɨɤ ɦɟɥɤɨɡɟɪɧɢɫɬɵɣ 15 

Ƚɥɢɧɚ ɩɥɨɬɧɚɹ 10 

 

Ⱦɥɢɧɚ ɫɤɜɚɠɢɧɵ ɫɨɫɬɚɜɥɹɟɬ 60 ɦɟɬɪɨɜ. 

3.2 Ɋɚɫɱɟɬ ɤɨɧɫɬɪɭɤɰɢɢ ɫɤɜɚɠɢɧɵ 

ɉɪ ɢ ɪɚ ɫɱ ɟɬ ɟ ɫɤ ɜɚ ɠɢ ɧɵ  ɜ ɛɨ ɥɶ ɲɢ ɧɫ ɬɜ ɟ ɫɥ ɭɱ ɚɟ ɜ ɡɚ ɞɚ ɧɧ ɵɦ  ɹɜ ɥɹ ɟɬ ɫɹ  

ɬɪ ɟɛ ɭɟ ɦɨ ɟ ɤɨ ɥɢ ɱɟ ɫɬ ɜɨ  ɡɚ ɛɢ ɪɚ ɟɦ ɨɣ  ɜɨ ɞɵ . ɂɧ ɨɝ ɞɚ  ɧɚ  ɨɫ ɧɨ ɜɚ ɧɢ ɢ ɪɚ ɫɱ ɟɬ ɚ 

ɭɫ ɬɚ ɧɚ ɜɥ ɢɜ ɚɟ ɬɫ ɹ ɦɚ ɤɫ ɢɦ ɚɥ ɶɧ ɨ ɜɨ ɡɦ ɨɠ ɧɵ ɣ ɞɟ ɛɢ ɬ ɤɨ ɥɨ ɞɰ ɚ. 

 Ⱦɨ  ɩɪ ɨɜ ɟɞ ɟɧ ɢɹ  ɪɚ ɫɱ ɟɬ ɚ ɜ ɪɟ ɡɭ ɥɶ ɬɚ ɬɟ  ɢɡ ɵɫ ɤɚ ɧɢ ɣ ɞɨ ɥɠ ɧɵ  ɛɵ ɬɶ  

ɭɫ ɬɚ ɧɨ ɜɥ ɟɧ ɵ: ɝɥ ɭɛ ɢɧ ɚ ɡɚ ɥɟ ɝɚ ɧɢ ɹ ɢ ɦɨ ɳɧ ɨɫ ɬɶ  ɜɨ ɞɨ ɧɨ ɫɧ ɨɝ ɨ ɩɥ ɚɫ ɬɚ , ɟɝ ɨ 

ɜɨ ɞɨ ɩɪ ɨɧ ɢɰ ɚɟ ɦɨ ɫɬ ɶ, ɜɨ ɞɨ ɨɬ ɞɚ ɱɚ , ɯɚ ɪɚ ɤɬ ɟɪ ɢɫ ɬɢ ɤɚ  ɝɪ ɭɧ ɬɨ ɜ, ɫɥ ɚɝ ɚɸ ɳɢ ɯ 

ɜɨ ɞɨ ɧɨ ɫɧ ɵɣ  ɩɥ ɚɫ ɬ, ɢ ɞɪ ɭɝ ɢɟ  ɨɫ ɨɛ ɟɧ ɧɨ ɫɬ ɢ ɩɪ ɢɪ ɨɞ ɧɵ ɯ ɭɫ ɥɨ ɜɢ ɣ, ɧɚ ɩɪ ɢɦ ɟɪ , 

ɜɥ ɢɹ ɧɢ ɟ ɪɟ ɤɢ  ɧɚ  ɩɨ ɞɡ ɟɦ ɧɵ ɟ ɜɨ ɞɵ .  

 ɉɪ ɢ ɪɚ ɫɱ ɟɬ ɚɯ  ɨɩ ɪɟ ɞɟ ɥɹ ɸɬ  ɜɟ ɥɢ ɱɢ ɧɭ  ɩɨ ɧɢ ɠɟ ɧɢ ɹ ɭɪ ɨɜ ɧɹ  ɩɪ ɢ ɡɚ ɞɚ ɧɧ ɨɦ  

ɨɬ ɛɨ ɪɟ  ɜɨ ɞɵ  ɢ ɧɚ ɦɟ ɱɚ ɟɦ ɨɦ  ɱɢ ɫɥ ɟ ɫɤ ɜɚ ɠɢ ɧ (ɢ ɢɯ  ɪɚ ɡɦ ɟɪ ɚɯ  – ɞɢ ɚɦ ɟɬ ɪɟ , ɝɥ ɭɛ ɢɧ ɟ), 

ɚ ɬɚ ɤɠ ɟ ɪɚ ɫɫ ɬɨ ɹɧ ɢɹ ɯ ɦɟ ɠɞ ɭ ɧɢ ɦɢ  ɢɥ ɢ ɜɨ ɡɦ ɨɠ ɧɵ ɣ ɨɬ ɛɨ ɪ ɜɨ ɞɵ  ɩɪ ɢ ɡɚ ɞɚ ɧɧ ɨɦ  

(ɞɨ ɩɭ ɫɬ ɢɦ ɨɦ ) ɩɨ ɧɢ ɠɟ ɧɢ ɢ ɭɪ ɨɜ ɧɹ  ɢ ɜɫ ɟɯ  ɩɪ ɨɱ ɢɯ  ɩɚ ɪɚ ɦɟ ɬɪ ɚɯ . 

 ɉɪ ɢɬ ɨɤ  ɜɨ ɞɵ  ɤ ɫɨ ɜɟ ɪɲ ɟɧ ɧɨ ɣ ɫɤ ɜɚ ɠɢ ɧɟ  ɨɩ ɪɟ ɞɟ ɥɹ ɸɬ  ɩɨ  ɮɨ ɪɦ ɭɥ ɟ Ⱦɸ ɩɸ ɢ ܳ˔ˍ ˅ = ʹ,͹͵ ∙ 𝐾˗ ∙ ݉ ∙ ܵlog ݎܴ ,                                                                                         ሺ͵.ͳሻ 

ɝɞ ɟ  𝐾˗ – ɤɨ ɷɮ ɮɢ ɰɢ ɟɧ ɬ ɮɢ ɥɶ ɬɪ ɚɰ ɢɢ  ɞɥ ɹ ɫɪ ɟɞ ɧɟ ɡɟ ɪɧ ɢɫ ɬɵ ɯ ɝɪ ɭɧ ɬɨ ɜ, ɦ/ɫɭ ɬ; 
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 ݉ – ɦɨ ɳɧ ɨɫ ɬɶ  ɜɨ ɞɨ ɧɨ ɫɧ ɨɝ ɨ ɫɥ ɨɹ , ɦ; 

 ܵ–ɩɨ ɧɢ ɠɟ ɧɢ ɟ ɭɪ ɨɜ ɧɹ  ɜɨ ɞɵ  ɜ ɫɤ ɜɚ ɠɢ ɧɟ , ɦ; 

 ܴ – ɭɫ ɥɨ ɜɧ ɵɣ  ɪɚ ɞɢ ɭɫ  ɩɪ ɢɬ ɨɤ ɚ ɜɨ ɞɵ  ɤ ɫɤ ɜɚ ɠɢ ɧɟ , ɦ; 

˅ˍ˔ܳ .ɪɚ ɞɢ ɭɫ  ɫɤ ɜɚ ɠɢ ɧɵ  ɜ ɟɝ ɨ ɜɨ ɞɨ ɩɪ ɢɟ ɦɧ ɨɣ  ɱɚ ɫɬ ɢ, ɦ – ݎ  = ଶ,଻ଷ∙ଵହ∙ଵହ∙ଶ,ଶହlogభ5బబ,భ5 = Ͷ͸Ͳ,͹ ˏଷ/˔˖˕                                                

3.3 Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɮɢɥɶɬɪɚ 

Ɏɢ ɥɶ ɬɪ  ɹɜ ɥɹ ɟɬ ɫɹ  ɜɟ ɫɶ ɦɚ  ɨɬ ɜɟ ɬɫ ɬɜ ɟɧ ɧɨ ɣ ɱɚ ɫɬ ɶɸ  ɛɭ ɪɨ ɜɨ ɝɨ  ɤɨ ɥɨ ɞɚ . Ɉɬ  ɬɨ ɝɨ , 

ɧɚ ɫɤ ɨɥ ɶɤ ɨ ɩɪ ɚɜ ɢɥ ɶɧ ɨ ɢ ɧɚ ɞɟ ɠɧ ɨ ɭɫ ɬɪ ɨɟ ɧ ɮɢ ɥɶ ɬɪ , ɜ ɛɨ ɥɶ ɲɟ ɣ ɫɬ ɟɩ ɟɧ ɢ ɡɚ ɜɢ ɫɢ ɬ 

ɤɚ ɱɟ ɫɬ ɜɨ  ɪɚ ɛɨ ɬɵ  ɜɫ ɟɝ ɨ ɤɨ ɥɨ ɞɚ . 

Ɏɢ ɥɶ ɬɪ  ɫɨ ɫɬ ɨɢ ɬ ɢɡ  ɪɚ ɛɨ ɱɟ ɣ ɱɚ ɫɬ ɢ, ɱɟ ɪɟ ɡ ɤɨ ɬɨ ɪɭ ɸ ɜ ɤɨ ɥɨ ɞɟ ɰ ɩɨ ɫɬ ɭɩ ɚɟ ɬ 

ɜɨ ɞɚ , ɜɟ ɪɯ ɧɟ ɣ ɧɚ ɞɮ ɢɥ ɶɬ ɪɨ ɜɨ ɣ ɝɥ ɭɯ ɨɣ  ɱɚ ɫɬ ɢ ɫ ɡɚ ɦɤ ɨɦ , ɩɪ ɟɞ ɧɚ ɡɧ ɚɱ ɟɧ ɧɵ ɦ ɞɥ ɹ 

ɨɩ ɭɫ ɤɚ ɧɢ ɹ ɢ ɭɫ ɬɚ ɧɨ ɜɤ ɢ ɮɢ ɥɶ ɬɪ ɚ, ɢ ɧɢ ɠɧ ɟɣ  ɬɚ ɤɠ ɟ ɝɥ ɭɯ ɨɣ  ɱɚ ɫɬ ɢ, ɤɨ ɬɨ ɪɚ ɹ ɫɥ ɭɠ ɢɬ  

ɫɛ ɨɪ ɧɢ ɤɨ ɦ ɞɥ ɹ ɩɪ ɨɧ ɢɤ ɚɸ ɳɢ ɯ ɜ ɤɨ ɥɨ ɞɟ ɰ ɦɟ ɥɤ ɢɯ  ɱɚ ɫɬ ɢɰ  ɝɪ ɭɧ ɬɚ . ȼɵ ɫɨ ɬɭ  

ɪɚ ɛɨ ɱɟ ɣ ɱɚ ɫɬ ɢ ɮɢ ɥɶ ɬɪ ɚ ɩɪ ɢɧ ɢɦ ɚɸ ɬ ɜ ɫɨ ɨɬ ɜɟ ɬɫ ɬɜ ɢɢ  ɫ ɦɨ ɳɧ ɨɫ ɬɶ ɸ 

ɢɫ ɩɨ ɥɶ ɡɭ ɟɦ ɨɝ ɨ ɜɨ ɞɨ ɧɨ ɫɧ ɨɝ ɨ ɫɥ ɨɹ  ɜ ɪɟ ɡɭ ɥɶ ɬɚ ɬɟ  ɪɚ ɫɱ ɟɬ ɚ ɧɚ  ɩɪ ɨɩ ɭɫ ɤ ɬɪ ɟɛ ɭɟ ɦɨ ɝɨ  

ɤɨ ɥɢ ɱɟ ɫɬ ɜɚ  ɜɨ ɞɵ . 

ȼɵ ɫɨ ɬɚ  ɧɚ ɞɮ ɢɥ ɶɬ ɪɨ ɜɨ ɣ ɱɚ ɫɬ ɢ ɡɚ ɜɢ ɫɢ ɬ ɨɬ  ɬɢ ɩɚ  ɢ ɤɨ ɧɫ ɬɪ ɭɤ ɰɢ ɢ ɮɢ ɥɶ ɬɪ ɚ ɢ 

ɞɨ ɥɠ ɧɚ  ɨɛ ɟɫ ɩɟ ɱɢ ɜɚ ɬɶ  ɪɚ ɫɩ ɨɥ ɨɠ ɟɧ ɢɟ  ɜ ɧɟ ɣ ɫɚ ɥɶ ɧɢ ɤɚ  ɢ ɡɚ ɦɤ ɚ. Ʉɪ ɨɦ ɟ ɬɨ ɝɨ  ɜɵ ɫɨ ɬɚ  

ɧɚ ɞɮ ɢɥ ɶɬ ɪɨ ɜɨ ɝɨ  ɭɱ ɚɫ ɬɤ ɚ ɞɨ ɥɠ ɧɚ  ɛɵ ɬɶ  ɞɨ ɫɬ ɚɬ ɨɱ ɧɨ ɣ ɞɥ ɹ ɬɨ ɝɨ , ɱɬ ɨɛ ɵ ɟɝ ɨ ɜɟ ɪɯ  

ɧɚ ɯɨ ɞɢ ɥɫ ɹ ɜɵ ɲɟ  ɛɚ ɲɦ ɚɤ ɚ ɨɛ ɫɚ ɞɧ ɨɣ  ɬɪ ɭɛ ɵ ɧɟ  ɦɟ ɧɟ ɟ ɱɟ ɦ ɧɚ  3 ɦ ɩɪ ɢ ɝɥ ɭɛ ɢɧ ɟ 

ɫɤ ɜɚ ɠɢ ɧɵ  30 ɦ ɢ ɧɟ  ɦɟ ɧɟ ɟ ɱɟ ɦ ɧɚ  5 ɦ ɩɪ ɢ ɛɨ ɥɶ ɲɟ ɣ ɝɥ ɭɛ ɢɧ ɟ. 

Ƚɥ ɚɜ ɧɵ ɦɢ  ɜ ɤɨ ɧɫ ɬɪ ɭɤ ɰɢ ɢ ɮɢ ɥɶ ɬɪ ɚ ɛɭ ɪɨ ɜɨ ɝɨ  ɤɨ ɥɨ ɞɰ ɚ ɹɜ ɥɹ ɸɬ ɫɹ  ɞɜ ɚ 

ɷɥ ɟɦ ɟɧ ɬɚ : ɨɩ ɨɪ ɧɵ ɣ ɤɚ ɪɤ ɚɫ  ɢ ɜɨ ɞɨ ɩɪ ɢɟ ɦɧ ɚɹ  ɩɨ ɜɟ ɪɯ ɧɨ ɫɬ ɶ.  

ȼ ɫɟ ɬɱ ɚɬ ɵɯ  ɮɢ ɥɶ ɬɪ ɚɯ  ɧɚ  ɬɪ ɭɛ ɱɚ ɬɵ ɟ ɢ ɫɬ ɟɪ ɠɧ ɟɜ ɵɟ  ɤɚ ɪɤ ɚɫ ɵ ɩɨ  ɫɩ ɢɪ ɚɥ ɢ (ɫ 

ɪɚ ɫɫ ɬɨ ɹɧ ɢɟ ɦ ɦɟ ɠɞ ɭ ɜɢ ɬɤ ɚɦ ɢ 5 – 10 ɦɦ ) ɧɚ ɦɚ ɬɵ ɜɚ ɟɬ ɫɹ  ɩɪ ɨɜ ɨɥ ɨɤ ɚ, ɧɚ  ɤɨ ɬɨ ɪɭ ɸ 

ɧɚ ɤɥ ɚɞ ɵɜ ɚɟ ɬɫ ɹ ɫɟ ɬɤ ɚ. ɋɟ ɬɤ ɢ ɢɡ ɝɨ ɬɚ ɜɥ ɢɜ ɚɸ ɬɫ ɹ ɢɡ  ɥɚ ɬɭ ɧɧ ɨɣ  ɩɪ ɨɜ ɨɥ ɨɤ ɢ ɢ ɢɦ ɟɸ ɬ 
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ɪɚ ɡɥ ɢɱ ɧɨ ɟ ɩɥ ɟɬ ɟɧ ɢɟ . ɑɚ ɫɬ ɨ ɜɦ ɟɫ ɬɨ  ɥɚ ɬɭ ɧɧ ɵɯ  ɫɟ ɬɨ ɤ ɢɫ ɩɨ ɥɶ ɡɭ ɸɬ  ɩɥ ɚɫ ɬɦ ɚɫ ɫɨ ɜɵ ɟ 

ɫɟ ɬɤ ɢ ɢ ɫɟ ɬɤ ɢ ɢɡ  ɧɟ ɪɠ ɚɜ ɟɸ ɳɟ ɣ ɫɬ ɚɥ ɢ. 

Ƚɢ ɞɪ ɚɜ ɥɢ ɱɟ ɫɤ ɢɣ  ɪɚ ɫɱ ɟɬ  ɮɢ ɥɶ ɬɪ ɨɜ  ɫɜ ɨɞ ɢɬ ɫɹ  ɤ ɨɩ ɪɟ ɞɟ ɥɟ ɧɢ ɸ ɢɯ  

ɩɪ ɨɩ ɭɫ ɤɧ ɨɣ  ɫɩ ɨɫ ɨɛ ɧɨ ɫɬ ɢ ɜ ɩɟ ɪɢ ɨɞ  ɷɤ ɫɩ ɥɭ ɚɬ ɚɰ ɢɢ  ɫɤ ɜɚ ɠɢ ɧ ሺܳ˗ሻ, ɜ ɡɚ ɜɢ ɫɢ ɦɨ ɫɬ ɢ 

ɨɬ  ɮɢ ɥɶ ɬɪ ɚɰ ɢɨ ɧɧ ɨɝ ɨ ɩɪ ɢɬ ɨɤ ɚ ɤ ɫɨ ɨɪ ɭɠ ɟɧ ɢɸ ሺ𝜔ሻ: ܳ˗ = 𝜔 ∙ 𝑣˗,                                                                                                               ሺ͵.ʹሻ          
Ɏɢɥɶɬɪɚɰɢɨɧɧɚɹ ɩɥɨɳɚɞɶ ɨɩɪɟɞɟɥɹɟɬɫɹ ɛɨɤɨɜɨɣ ɩɨɜɟɪɯɧɨɫɬɶɸ ɮɢɥɶɬɪɚ 

ɫɤɜɚɠɢɧɵ 𝜔 = 𝜋 ∙ 𝑑 ∙ ݈଴,                                                                                                             ሺ͵.͵ሻ 

ɝɞɟ  ݈଴ – ɞɥɢɧɚ ɪɚɛɨɱɟɣ ɱɚɫɬɢ ɮɢɥɶɬɪɚ, 5 ɦ; 𝑑 – 0,3 ɞɢɚɦɟɬɪ ɫɤɜɚɠɢɧɵ, ɦ. 

Ⱦɥɢɧɚ ɪɚɛɨɱɟɣ ɜɨɞɨɩɪɢɟɦɧɨɣ ɱɚɫɬɢ ɮɢɥɶɬɪɚ ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɩɥɚɫɬɚɯ 

ɛɨɥɶɲɟ 10ɦ, ɪɚɜɧɨɣ lɮ= (0,5…0,8)*m, ɦ  7,5 

 ɋɤɨɪɨɫɬɶ ɮɢɥɶɬɪɚɰɢɢ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ 𝑣˗ = ͸Ͳ ∙ √𝐾˗య ,                                                                                                          ሺ͵.Ͷሻ 𝑣˗ = ͸Ͳ ∙ √ͳͷయ = ͳͶ͹,ͻ                                                                                                     
Ⱦɢɚɦɟɬɪ ɮɢɥɶɬɪɚ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ ܳ˗ = 𝜋 ∙ 𝑑 ∙ ݈଴ ∙ ͸Ͳ ∙ √𝐾˗య ,                                                                                       ሺ͵.ͷሻ ܳ˗ = ͵,ͳͶ ∙ Ͳ,͵ ∙ ͷ ∙ ͸Ͳ ∙ √ͳͷయ = ͵ͺ͵,ͷ ˏଷ/˔˖˕ 

Ⱦɥɹ ɪɟɲɟɧɢɹ ɜɨɩɪɨɫɚ ɨ ɬɨɦ, ɨɛɟɫɩɟɱɢɬ ɥɢ ɫɤɜɚɠɢɧɚ ɩɨɬɪɟɛɧɨɫɬɶ ɜ ɜɨɞɟ, 

ɧɟɨɛɯɨɞɢɦɨ ɫɪɚɜɧɢɬɶ ɞɟɛɢɬ ɫɤɜɚɠɢɧɵ ɫ ɩɨɬɪɟɛɥɟɧɢɟɦ ɜɨɞɵ ɜ ɧɚɫɟɥɟɧɧɨɦ 

ɩɭɧɤɬɟ: ܳ˔ = 0,0053 ɦ3/ɫɟɤ ɢ ܳˑ˄щ. = 0,003 ɦ3⁄ɫɟɤ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɨɞɧɚ ɫɤɜɚɠɢɧɚ 

ɭɞɨɜɥɟɬɜɨɪɢɬ ɩɨɬɪɟɛɧɨɫɬɶ ɜ ɜɨɞɟ ɧɚɫɟɥɟɧɧɨɝɨ ɩɭɧɤɬɚ, ɭɫɬɪɚɢɜɚɟɦ ɨɞɧɭ 

ɪɟɡɟɪɜɧɭɸ ɫɤɜɚɠɢɧɭ.  

Ⱦɢɚɦɟɬɪ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɣ ɤɨɥɨɧɧɵ ɨɛɫɚɞɧɵɯ ɬɪɭɛ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ: 
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𝐷э = 𝐷˗ + ͷͲ, ˏˏ= 200 + 50 = 250 ˏˏ 

ɝɞɟ  𝐷˗ – ɞɢɚɦɟɬɪ ɮɢɥɶɬɪɚ, ɦɦ.  

ȼɧɭɬɪɟɧɧɢɣ ɞɢɚɦɟɬɪ ɧɚɩɪɚɜɥɹɸɳɟɣ ɬɪɭɛɵ ɪɚɜɟɧ: 𝐷ː = 𝐷э + ͳͲͲ, ˏˏ = 250 + 100 = 350 ɦɦ 

ɝɞɟ  𝐷ɷ – ɞɢɚɦɟɬɪ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɣ ɤɨɥɨɧɧɵ ɨɛɫɚɞɧɵɯ ɬɪɭɛ, ɦɦ. 

4 Ɋɚɫɱɟɬ ɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɧɚɫɨɫɧɵɯ ɫɬɚɧɰɢɣ 

4.1 ɇɚɫɨɫɧɚɹ ɫɬɚɧɰɢɹ I ɩɨɞɴɟɦɚ 

ɇɚ ɫɨ ɫɧ ɵɟ  ɫɬ ɚɧ ɰɢ ɢ ɫɢ ɫɬ ɟɦ  ɜɨ ɞɨ ɫɧ ɚɛ ɠɟ ɧɢ ɹ ɩɪ ɟɞ ɫɬ ɚɜ ɥɹ ɟɬ  ɫɨ ɛɨ ɣ ɫɥ ɨɠ ɧɵ ɣ 

ɤɨ ɦɩ ɥɟ ɤɫ  ɫɨ ɨɪ ɭɠ ɟɧ ɢɣ  ɢ ɨɛ ɨɪ ɭɞ ɨɜ ɚɧ ɢɹ , ɨɛ ɟɫ ɩɟ ɱɢ ɜɚ ɸɳ ɢɯ  ɩɨ ɞɚ ɱɭ  ɜɨ ɞɵ  ɜ 

ɫɨ ɨɬ ɜɟ ɬɫ ɬɜ ɢɢ  ɫ ɧɭ ɠɞ ɚɦ ɢ ɩɨ ɬɪ ɟɛ ɢɬ ɟɥ ɹ. ɋɨ ɫɬ ɚɜ  ɫɨ ɨɪ ɭɠ ɟɧ ɢɣ , ɢɯ  ɤɨ ɧɫ ɬɪ ɭɤ ɬɢ ɜɧ ɵɟ  

ɨɫ ɨɛ ɟɧ ɧɨ ɫɬ ɢ, ɬɢ ɩ ɢ ɱɢ ɫɥ ɨ ɨɫ ɧɨ ɜɧ ɨɝ ɨ ɢ ɜɫ ɩɨ ɦɨ ɝɚ ɬɟ ɥɶ ɧɨ ɝɨ  ɨɛ ɨɪ ɭɞ ɨɜ ɚɧ ɢɹ  

ɨɩ ɪɟ ɞɟ ɥɹ ɸɬ ɫɹ  ɢɫ ɯɨ ɞɹ  ɢɡ  ɩɪ ɢɧ ɰɢ ɩɨ ɜ ɤɨ ɦɩ ɥɟ ɤɫ ɧɨ ɝɨ  ɢɫ ɩɨ ɥɶ ɡɨ ɜɚ ɧɢ ɹ ɜɨ ɞɧ ɵɯ  

ɪɟ ɫɭ ɪɫ ɨɜ  ɢ ɩɪ ɢɪ ɨɞ ɵ ɫ ɭɱ ɟɬ ɨɦ  ɧɚ ɡɧ ɚɱ ɟɧ ɢɹ  ɧɚ ɫɨ ɫɧ ɨɣ  ɫɬ ɚɧ ɰɢ ɢ ɢ ɩɪ ɟɞ ɴɹ ɜɥ ɹɟ ɦɵ ɯ ɤ 

ɧɟ ɣ ɬɟ ɯɧ ɨɥ ɨɝ ɢɱ ɟɫ ɤɢ ɯ ɬɪ ɟɛ ɨɜ ɚɧ ɢɣ . 

ɇɚ ɫɨ ɫɧ ɵɟ  ɫɬ ɚɧ ɰɢ ɢ 1-ɝɨ  ɩɨ ɞɴ ɟɦ ɚ ɡɚ ɛɢ ɪɚ ɸɬ  ɜɨ ɞɭ  ɢɡ  ɢɫ ɬɨ ɱɧ ɢɤ ɚ 

ɜɨ ɞɨ ɫɧ ɚɛ ɠɟ ɧɢ ɹ ɢ ɩɨ ɞɚ ɸɬ  ɟё ɧɚ  ɜɨ ɞɨ ɨɱ ɢɫ ɬɧ ɵɟ  ɫɨ ɨɪ ɭɠ ɟɧ ɢɹ  ɢɥ ɢ, ɟɫ ɥɢ  ɧɟ  

ɬɪ ɟɛ ɭɟ ɬɫ ɹ ɨɱ ɢɫ ɬɤ ɚ ɜɨ ɞɵ , ɧɟ ɩɨ ɫɪ ɟɞ ɫɬ ɜɟ ɧɧ ɨ ɜ ɪɟ ɡɟ ɪɜ ɭɚ ɪɵ , ɪɚ ɫɩ ɪɟ ɞɟ ɥɢ ɬɟ ɥɶ ɧɭ ɸ 

ɫɟ ɬɶ , ɜɨ ɞɨ ɧɚ ɩɨ ɪɧ ɭɸ  ɛɚ ɲɧ ɸ, ɥɢ ɛɨ  ɞɪ ɭɝ ɢɟ  ɫɨ ɨɪ ɭɠ ɟɧ ɢɹ . 

ɋɨ ɫɬ ɚɜ  ɫɨ ɨɪ ɭɠ ɟɧ ɢɣ  ɢ ɨɛ ɨɪ ɭɞ ɨɜ ɚɧ ɢɹ , ɪɚ ɜɧ ɨ ɤɚ ɤ ɢ ɜɫ ɹ ɫɯ ɟɦ ɚ 

ɜɨ ɞɨ ɫɧ ɚɛ ɠɟ ɧɢ ɹ ɜ ɰɟ ɥɨ ɦ, ɞɨ ɥɠ ɧɵ  ɫɨ ɨɬ ɜɟ ɬɫ ɬɜ ɨɜ ɚɬ ɶ ɭɫ ɥɨ ɜɢ ɹɦ  ɛɭ ɞɭ ɳɟ ɣ 

ɷɤ ɫɩ ɥɭ ɚɬ ɚɰ ɢɢ  ɩɪ ɢ ɧɟ ɩɪ ɟɪ ɵɜ ɧɨ  ɢɡ ɦɟ ɧɹ ɸɳ ɢɯ ɫɹ  ɪɚ ɡɦ ɟɪ ɚɯ  ɢ ɪɟ ɠɢ ɦɟ  

ɜɨ ɞɨ ɩɨ ɬɪ ɟɛ ɥɟ ɧɢ ɹ ɜ ɞɚ ɧɧ ɨɦ  ɪɚ ɣɨ ɧɟ  ɧɚ  ɨɫ ɧɨ ɜɟ  ɩɥ ɚɧ ɚ ɪɚ ɡɜ ɢɬ ɢɹ  ɧɚ ɪɨ ɞɧ ɨɝ ɨ 

ɯɨ ɡɹ ɣɫ ɬɜ ɚ. 

Ɂɚ ɩɪ ɨɟ ɤɬ ɢɪ ɨɜ ɚɧ ɚ ɧɚ ɫɨ ɫɧ ɚɹ  ɫɬ ɚɧ ɰɢ ɹ I ɩɨ ɞɴ ɟɦ ɚ ɫ ɩɨ ɝɪ ɭɠ ɧɵ ɦɢ  ɧɚ ɫɨ ɫɚ ɦɢ  ɢ 

ɡɚ ɛɨ ɪɨ ɦ ɜɨ ɞɵ  ɢɡ  ɫɤ ɜɚ ɠɢ ɧ, ɩɪ ɟɞ ɧɚ ɡɧ ɚɱ ɟɧ ɧɵ ɯ ɞɥ ɹ ɯɨ ɡɹ ɣɫ ɬɜ ɟɧ ɧɨ -ɩɢ ɬɶ ɟɜ ɨɝ ɨ ɢ 

ɩɪ ɨɦ ɵɲ ɥɟ ɧɧ ɨɝ ɨ ɜɨ ɞɨ ɫɧ ɚɛ ɠɟ ɧɢ ɹ ɝɨ ɪɨ ɞɚ  ɢ ɡɚ ɜɨ ɞɚ . 
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4.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɬɪɟɛɭɟɦɨɝɨ ɧɚɩɨɪɚ ɇɋ 

Ɍɪɟɛɭɟɦɵɣ ɧɚɩɨɪ ɧɚɫɨɫɨɜ ɇɋ – 1 ɩɪɢ ɩɨɞɚɱɟ ɜɨɞɵ ɧɚ ɨɱɢɫɬɧɵɟ 

ɫɨɨɪɭɠɟɧɢɹ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ 

 𝐻 = 𝐻˔˕ + ℎ𝑤,˅˔ + ℎ𝑤,ː + ͳ,                                                                                  ሺͶ.ͳሻ 

ɝɞɟ  𝐻˔˕ – ɫɬɚɬɢɱɟɫɤɢɣ ɧɚɩɨɪ, ɬ.ɟ. ɪɚɡɧɨɫɬɶ ɨɬɦɟɬɨɤ ɭɪɨɜɧɟɣ ɜɨɞɵ ɜ ɢɫɬɨɱɧɢɤɟ 

ɢ ɜ Ɋɑȼ, ɦ;  ℎ𝑤,˅˔, ℎ𝑤,ː – ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɜɨ ɜɫɚɫɵɜɚɸɳɟɦ ɢ 

ɧɚɝɧɟɬɚɬɟɥɶɧɨɦ ɬɪɭɛɨɩɪɨɜɨɞɚɯ; 

      1 – ɡɚɩɚɫ ɧɚɩɨɪɚ ɧɚ ɢɡɥɢɜ ɜɨɞɵ ɢɡ ɬɪɭɛɨɩɪɨɜɨɞɚ. 

 ɋɬɚɬɢɱɟɫɤɢɣ ɧɚɩɨɪ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ 𝐻˔˕ = 𝐻ௌ − 𝐻ˆ.ː.,                                                                                                       ሺͶ.ʹሻ 

ɝɞɟ  𝐻ௌ – ɝɟɨɦɟɬɪɢɱɟɫɤɚɹ ɜɵɫɨɬɚ ɜɫɚɫɵɜɚɧɢɹ, ɬ.ɟ. ɪɚɡɧɨɫɬɶ ɨɬɦɟɬɨɤ ɨɫɢ ɧɚɫɨɫɚ 

ɢ ɫɚɦɨɝɨ ɧɢɡɤɨɝɨ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɜɨɞɨɩɪɢɟɦɧɨɦ ɤɨɥɨɞɰɟ, ɦ; 𝐻ˆ.ː. – ɝɟɨɦɟɬɪɢɱɟɫɤɚɹ ɜɵɫɨɬɚ ɧɚɝɧɟɬɚɧɢɹ, ɬ.ɟ. ɪɚɡɧɨɫɬɶ ɨɬɦɟɬɨɤ ɨɫɢ 

ɧɚɫɨɫɚ ɢ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɫɨɨɪɭɠɟɧɢɹɯ (ɤɭɞɚ ɨɧɚ ɩɨɞɚɟɬɫɹ), ɨɩɪɟɞɟɥɹɟɦɚɹ ɢɡ 

ɭɫɥɨɜɢɹ ɩɨɞɚɱɢ ɜɨɞɵ ɜ ɫɦɟɫɢɬɟɥɶ ɨɱɢɫɬɧɨɣ ɫɬɚɧɰɢɢ. 

   𝐻˔˕ = ሺʹ͹Ͳ + ͸ሻ − ͳͺʹ = ͻͶ ˏ                               
ɉɨɬɟɪɢ ɧɚɩɨɪɚ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɜɨ ɜɫɚɫɵɜɚɸɳɟɦ ɬɪɭɛɨɩɪɨɜɨɞɟ: ℎ𝑤,˅˔ = ℎ˅˘ˑˇ˃ + ℎ˅ы˘ˑˇ˃ + ℎˍˑˎˈː˃,                                                                      ሺͶ.͵ሻ ℎ𝑤,˅˔ = ͳ,ͷ ˏ 

ɉɨɬɟɪɢ ɧɚɩɨɪɚ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɜ ɧɚɝɧɟɬɚɬɟɥɶɧɨɦ ɬɪɭɛɨɩɪɨɜɨɞɟ: ℎ𝑤,˅˔ = 𝑖 ∙ ݈,                                                                                                                ሺͶ.Ͷሻ 

ɝɞɟ  𝑖– ɝɢɞɪɚɜɥɢɱɟɫɤɢɣ ɭɤɥɨɧ; 

       ݈ – ɞɥɢɧɚ ɬɪɭɛɨɩɪɨɜɨɞɚ ɨɬ ɫɤɜɚɠɢɧɵ ɞɨ ɪɟɡɟɪɜɭɚɪɚ. ℎ𝑤,˅˔ = Ͳ,ͲͲ͸ ∙ ͷͲ = Ͳ,͵ ˏ    𝐻 = ͻͶ + ͳ,ͷ + Ͳ,͵͹ + ͳ = ͻ͸,ͺ͹ ˏ 

4.3 ɉɨɞɛɨɪ ɫɤɜɚɠɢɧɧɨɝɨ ɧɚɫɨɫɚ 

ɉɪɢɧɢɦɚɟɦ ɫɤɜɚɠɢɧɧɵɣ ɧɚɫɨɫ Grundfos ɦɚɪɤɢ SP 60-8  (ɨɞɢɧ ɪɚɛɨɱɢɣ ɢ ɨɞɢɧ 
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ɪɟɡɟɪɜɧɵɣ) ɫɨ ɫɥɟɞɭɸɳɢɦɢ ɬɟɯɧɢɱɟɫɤɢɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ:  

- ɩɨɞɚɱɚ – 12 ɦ3/ɱ;  

- ɧɚɩɨɪ – 110 ɦ; 

- ɄɉȾ ɧɚɫɨɫɚ – 68,3 % 

- NPSH – 3,5 ɦ 

- ɦɨɳɧɨɫɬɶ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ – 15 ɤȼɬ; 

- ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ– 2894ɨɛ/ɦ; 

- ɧɚɩɪɹɠɟɧɢɟ – 3x400ȼ; 

- ɞɢɚɦɟɬɪ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ – 138 ɦɦ. 

ɂɡɨɛɪɚɠɟɧɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤ, ɪɚɡɦɟɪɨɜ ɢ ɜɢɞ ɧɚɫɨɫɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ 

ɪɢɫɭɧɤɚɯ 4.1 – 4.2. 

 

 

Ɋɢɫɭɧɨɤ 4.1 – Ⱦɢɚɝɪɚɦɦɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɧɚɫɨɫɚ 
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ɚ –  ɝɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ; ɛ –  ɜɢɞ ɧɚɫɨɫɚ 
Ɋɢɫɭɧɨɤ 4.2 – ɋɤɜɚɠɢɧɧɵɣ ɧɚɫɨɫ 

Ⱦɥɹ ɮɟɪɦɵ ɩɪɢɧɢɦɚɟɦ ɫɤɜɚɠɢɧɧɵɣ ɧɚɫɨɫ Grundfos ɦɚɪɤɢ SP 60-13  (ɨɞɢɧ 

ɪɚɛɨɱɢɣ ɢ ɨɞɢɧ ɪɟɡɟɪɜɧɵɣ).  

4.4 Ɉɛɨɪɭɞɨɜɚɧɢɟ ɞɥɹ ɩɪɨɦɵɜɤɢ ɫɤɜɚɠɢɧɵ ɩɪɢ ɡɚɢɥɢɜɚɧɢɢ 

 Ɂɚ ɢɥ ɢɜ ɚɧ ɢɟ  ɫɤ ɜɚ ɠɢ ɧɵ  – ɷɬ ɨ ɡɚ ɫɨ ɪɟ ɧɢ ɟ ɟё ɮɢ ɥɶ ɬɪ ɚ ɢ ɜɨ ɞɨ ɡɚ ɛɨ ɪɧ ɨɣ  ɱɚ ɫɬ ɢ 

ɦɟ ɥɤ ɢɦ  ɢɥ ɨɦ . Ɏɢ ɥɶ ɬɪ  ɫɤ ɜɚ ɠɢ ɧɵ  ɧɟ  ɫɩ ɨɫ ɨɛ ɟɧ  ɭɥ ɨɜ ɢɬ ɶ ɦɟ ɥɶ ɱɚ ɣɲ ɢɟ  ɱɚ ɫɬ ɢɱ ɤɢ  

ɢɥ ɚ, ɩɨ ɷɬ ɨɦ ɭ ɨɧ ɢ ɩɪ ɨɧ ɢɤ ɚɸ ɬ ɜ ɫɤ ɜɚ ɠɢ ɧɭ  ɢ ɨɫ ɟɞ ɚɸ ɬ ɧɟ  ɟё ɞɧ ɟ. 

ɇɚ ɢɛ ɨɥ ɟɟ  ɞɨ ɫɬ ɭɩ ɧɵ ɦ ɢ ɚɤ ɤɭ ɪɚ ɬɧ ɵɦ  ɹɜ ɥɹ ɟɬ ɫɹ , ɩɪ ɨɱ ɢɫ ɬɤ ɚ ɫɤ ɜɚ ɠɢ ɧɵ  ɦɟ ɬɨ ɞɨ ɦ 

ɩɪ ɨɤ ɚɱ ɤɢ . Ɉɧ ɚ ɡɚ ɤɥ ɸɱ ɚɟ ɬɫ ɹ ɜ ɜɵ ɤɚ ɱɢ ɜɚ ɧɢ ɢ  ɢɡ  ɧɟ ɟ ɤɚ ɤ ɦɨ ɠɧ ɨ ɛɨ ɥɶ ɲɟ ɝɨ  

ɤɨ ɥɢ ɱɟ ɫɬ ɜɚ  ɜɨ ɞɵ , ɫ ɤɨ ɬɨ ɪɨ ɣ ɭɞ ɚɥ ɹɸ ɬɫ ɹ ɨɫ ɟɜ ɲɢ ɟ ɧɚ  ɞɧ ɟ ɡɚ ɝɪ ɹɡ ɧɟ ɧɢ ɹ.  

Ⱦɥ ɹ ɩɪ ɨɤ ɚɱ ɤɢ  ɧɟ ɨɛ ɯɨ ɞɢ ɦ ɧɚ ɫɨ ɫ, ɫɩ ɨɫ ɨɛ ɧɵ ɣ ɤɚ ɱɚ ɬɶ  ɜɨ ɞɭ  ɜɦ ɟɫ ɬɟ  ɫ 

ɫɨ ɞɟ ɪɠ ɚɳ ɟɣ ɫɹ  ɜ ɧɟ ɣ ɝɪ ɹɡ ɶɸ , ɢɥ ɨɦ  ɢ ɩɟ ɫɤ ɨɦ . Ɍɚ ɤɨ ɣ ɧɚ ɫɨ ɫ ɦɨ ɠɟ ɬ ɩɪ ɨɤ ɚɱ ɢɜ ɚɬ ɶ 
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ɜɨ ɞɭ  ɞɚ ɠɟ  ɫ ɦɟ ɥɤ ɢɦ ɢ, ɞɨ  0,5 ɫɚ ɧɬ ɢɦ ɟɬ ɪɚ  ɤɚ ɦɟ ɲɤ ɚɦ ɢ. ɉɟ ɪɟ ɞ ɩɪ ɨɤ ɚɱ ɤɨ ɣ 

ɠɟ ɥɚ ɬɟ ɥɶ ɧɨ  ɜɡ ɛɨ ɥɬ ɚɬ ɶ ɜɨ ɞɭ  ɩɨ ɞɚ ɧɧ ɨɣ  ɱɟ ɪɟ ɡ ɲɥ ɚɧ ɝ ɫɬ ɪɭ ёɣ ɜɨ ɡɞ ɭɯ ɚ, – ɩɪ ɢ ɷɬ ɨɦ  

ɫɥ ɟɠ ɚɜ ɲɢ ɣɫ ɹ ɧɚ  ɞɧ ɟ ɨɫ ɚɞ ɨɤ  ɪɚ ɜɧ ɨɦ ɟɪ ɧɨ  ɪɚ ɫɩ ɪɟ ɞɟ ɥɢ ɬɶ ɫɹ  ɜ ɜɨ ɞɟ  ɢ ɛɨ ɥɶ ɲɚ ɹ 

ɱɚ ɫɬ ɶ ɟɝ ɨ ɭɞ ɚɥ ɢɬ ɫɹ  ɩɪ ɢ ɨɬ ɤɚ ɱɤ ɟ. ȼɵ ɤɚ ɱɢ ɜɚ ɟɦ ɭɸ  ɜɨ ɞɭ  ɦɨ ɠɧ ɨ ɫɥ ɢɜ ɚɬ ɶ ɜ ɥɸ ɛɨ ɟ 

ɭɞ ɨɛ ɧɨ ɟ ɦɟ ɫɬ ɨ, ɫɨ ɛɥ ɸɞ ɚɹ  ɱɢ ɫɬ ɨɬ ɭ ɜɨ ɡɥ ɟ ɫɤ ɜɚ ɠɢ ɧɵ . 

Ⱦɥ ɹ ɩɪ ɨɢ ɡɜ ɨɞ ɫɬ ɜɚ  ɦɨ ɧɬ ɚɠ ɚ ɭɫ ɬɚ ɧɚ ɜɥ ɢɜ ɚɟ ɦ ɝɪ ɭɡ ɨɩ ɨɞ ɴɟ ɦɧ ɨɟ  ɨɛ ɨɪ ɭɞ ɨɜ ɚɧ ɢɟ . Ɍɚ ɤ 

ɤɚ ɤ ɫɤ ɜɚ ɠɢ ɧɚ  ɨɛ ɨɪ ɭɞ ɨɜ ɚɧ ɚ ɩɚ ɜɢ ɥɶ ɨɧ ɨɦ , ɬɨ  ɞɥ ɹ ɨɩ ɭɫ ɤɚ ɧɢ ɹ ɧɚ ɫɨ ɫɚ  ɧɚ  ɝɥ ɭɛ ɢɧ ɭ 26 

ɦ ɩɨ ɞɛ ɢɪ ɚɟ ɦ ɬɚ ɥɶ . 

Пɨɞɛɨɪ ɧɚɫɨɫɚ ɞɥя ɩɪɨɤɚчɤɢ: 

ɉɪɢɧɢɦɚɟɦ ɰɟɧɬɪɨɛɟɠɧɵɣ ɩɨɝɪɭɠɧɨɣ ɧɚɫɨɫ ɐɇɉ 100/80, ɫɨ 

ɫɥɟɞɭɸɳɢɦɢ ɬɟɯɧɢɱɟɫɤɢɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ: 

- ɩɨɞɚɱɚ – 100 ɦ3/ɱ; 

- ɧɚɩɨɪ – 80 ɦ; 

- ɄɉȾ ɧɚɫɨɫɚ – 68 % 

- ɦɨɳɧɨɫɬɶ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ – 45 ɤȼɬ; 

- ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ– 3000ɨɛ/ɦ; 

- ɦɚɫɫɚ– 440 ɤɝ; 

- ɬɟɦɩɟɪɚɬɭɪɚ ɩɟɪɟɤɚɱɢɜɚɟɦɨɣ ɫɪɟɞɵ – +3…+60 C0. 

Пɨɞɛɨɪ ɝɪуɡɨɩɨɞъɟɦɧɨɝɨ ɨɛɨɪуɞɨɜɚɧɢɟ: 

ɉɪɢɧɢɦɚɟɦ ɬɚɥɶ ɷɥɟɤɬɪɢɱɟɫɤɭɸ ɤɚɧɚɬɧɭɸ 2Ɍɗ 320 ɝ/ɩ 3,2 ɬ, ɫɨ 

ɫɥɟɞɭɸɳɢɦɢ ɬɟɯɧɢɱɟɫɤɢɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ: 

- ɜɵɫɨɬɚ ɩɨɞɴɟɦɚ  – 70ɦ; 

- ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ – 2×5,0+2×0,37 ɤȼɬ; 

- ɪɚɞɢɭɫ ɩɨɜɨɪɨɬɚ – ɩɭɬɶ ɩɪɹɦɨɣ; 

- ɧɚɢɛɨɥɶɲɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɤɨɥɟɫɨ– 8,5 ɤɇ; 

- ɦɚɫɫɚ ɬɚɥɢ – 1360ɤɝ. 

ȼɢɞ ɰɟɧɬɪɨɛɟɠɧɵɣ ɩɨɝɪɭɠɧɨɝɨ ɧɚɫɨɫɚ ɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɬɚɥɢ 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɚɯ 4.3 – 4.4. 
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1. Ʉɨɪɩɭɫ ɧɚɫɨɫɚ; 2. Ʉɨɥɟɫɨ ɪɚɛɨɱɟɟ; 3. Ⱦɢɫɤ; 4. Ƚɢɥɶɡɚ; 5. ȼɬɭɥɤɚ; 6. Ɇɚɫɥɹɧɚɹ ɜɚɧɧɚ; 7. 
Ɍɨɪɰɟɜɨɟ ɭɩɥɨɬɧɟɧɢɟ; 8. Ʉɪɵɲɤɚ ɩɨɞɲɢɩɧɢɤɚ; 9. Ʉɨɪɩɭɫ; 10. ɉɟɪɟɞɧɢɣ ɳɢɬ; 11. 

Ɋɨɬɨɪ/ɫɬɚɪɬɨɪ; 12. ɉɨɞɲɢɩɧɢɤ; 13. ɉɪɨɛɤɚ; 14. Ʉɪɵɲɤɚ; 15. ɓɢɬ ɡɞɚɧɢɣ; 16. Ƚɟɪɦɨɜɨɞ; 17. 
Ƚɪɭɡɨɩɨɞɴɟɦɧɚɹ ɩɪɭɠɢɧɚ. 

 
Ɋɢɫɭɧɨɤ 4.3 – ɐɟɧɬɪɨɛɟɠɧɵɣ ɩɨɝɪɭɠɧɨɣ ɧɚɫɨɫ. 

 
 

 
 

Ɋɢɫɭɧɨɤ 4.4 – Ɍɚɥɶ ɷɥɟɤɬɪɢɱɟɫɤɚɹ. 
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4.5 ɇɚɫɨɫɧɚɹ ɫɬɚɧɰɢɹ II  ɩɨɞɴɟɦɚ 

ɇɚ ɫɨ ɫɚ ɦɢ  ɷɬ ɨɣ  ɫɬ ɚɧ ɰɢ ɢ ɩɨ ɞɚ ɟɬ ɫɹ  ɨɱ ɢɳ ɟɧ ɧɚ ɹ ɜɨ ɞɚ  ɢɡ  ɪɟ ɡɟ ɪɜ ɭɚ ɪɨ ɜ ɱɢ ɫɬ ɨɣ  

ɜɨ ɞɵ  (Ɋɑ ȼ) ɧɟ ɩɨ ɫɪ ɟɞ ɫɬ ɜɟ ɧɧ ɨ ɤ ɩɨ ɬɪ ɟɛ ɢɬ ɟɥ ɸ. ɉɨ ɷɬ ɨɦ ɭ ɩɨ ɞɚ ɱɭ  ɧɚ ɫɨ ɫɧ ɨɣ  

ɫɬ ɚɧ ɰɢ ɢ II  ɩɨ ɞɴ ɟɦ ɚ ɨɩ ɪɟ ɞɟ ɥɹ ɸɬ  ɜ ɡɚ ɜɢ ɫɢ ɦɨ ɫɬ ɢ ɨɬ  ɪɟ ɠɢ ɦɚ  ɜɨ ɞɨ ɩɨ ɬɪ ɟɛ ɥɟ ɧɢ ɹ 

ɧɚ ɫɟ ɥɟ ɧɧ ɨɝ ɨ ɩɭ ɧɤ ɬɚ . 

ɉɨ  ɞɚ ɧɧ ɵɦ  ɪɚ ɫɱ ɟɬ ɚ ɱɚ ɫɨ ɜɨ ɣ ɧɟ ɪɚ ɜɧ ɨɦ ɟɪ ɧɨ ɫɬ ɢ ɜɨ ɞɨ ɩɨ ɬɪ ɟɛ ɥɟ ɧɢ ɹ ɫɬ ɪɨ ɢɦ  

ɝɪ ɚɮ ɢɤ  ɜɨ ɞɨ ɩɨ ɬɪ ɟɛ ɥɟ ɧɢ ɹ ɝɨ ɪɨ ɞɚ  (ɪɢ ɫɭ ɧɨ ɤ 1.1). Ɋɟ ɠɢ ɦɚ  ɪɚ ɛɨ ɬɵ  ɧɚ ɫɨ ɫɧ ɨɣ  

ɫɬ ɚɧ ɰɢ ɢ II  ɩɨ ɞɴ ɟɦ ɚ ɩɪ ɢɧ ɹɬ  ɢɡ  ɭɫ ɥɨ ɜɢ ɹ ɦɚ ɤɫ ɢɦ ɚɥ ɶɧ ɨɝ ɨ ɩɪ ɢɛ ɥɢ ɠɟ ɧɢ ɹ ɟɝ ɨ ɤ 

ɝɪ ɚɮ ɢɤ ɭ ɜɨ ɞɨ ɩɨ ɬɪ ɟɛ ɥɟ ɧɢ ɹ.  

ɇɚ ɩɨ ɪ ɧɚ ɫɨ ɫɨ ɜ ɫɬ ɚɧ ɰɢ ɢ II  ɩɨ ɞɴ ɟɦ ɚ ɨɩ ɪɟ ɞɟ ɥɹ ɸɬ  ɩɨ ɫɥ ɟ ɩɨ ɥɧ ɨɝ ɨ ɪɚ ɫɱ ɟɬ ɚ 

ɫɟ ɬɢ . ɇɚ ɩɨ ɪ ɧɚ  ɫɬ ɚɧ ɰɢ ɢ ɞɨ ɥɠ ɟɧ  ɛɵ ɬɶ  ɞɨ ɫɬ ɚɬ ɨɱ ɧɵ ɦ ɞɥ ɹ ɨɛ ɟɫ ɩɟ ɱɟ ɧɢ ɹ ɬɪ ɟɛ ɭɟ ɦɨ ɝɨ  

ɫɜ ɨɛ ɨɞ ɧɨ ɝɨ  ɧɚ ɩɨ ɪɚ  ɜ ɫɟ ɬɢ  ɧɚ ɫɟ ɥɟ ɧɧ ɨɝ ɨ ɩɭ ɧɤ ɬɚ  ɫ ɭɱ ɟɬ ɨɦ  ɩɨ ɬɟ ɪɶ  ɧɚ ɩɨ ɪɚ  ɜ ɫɟ ɬɢ  ɢ 

ɪɟ ɥɶ ɟɮ ɚ ɦɟ ɫɬ ɧɨ ɫɬ ɢ. 

ɗɧ ɟɪ ɝɨ ɷɮ ɮɟ ɤɬ ɢɜ ɧɨ ɫɬ ɶ ɧɚ ɫɨ ɫɧ ɨɣ  ɫɬ ɚɧ ɰɢ ɢ II  ɩɨ ɞɴ ɟɦ ɚ ɞɨ ɫɬ ɢɝ ɚɟ ɬɫ ɹ 

ɩɪ ɢɦ ɟɧ ɟɧ ɢɟ ɦ ɱɚ ɫɬ ɨɬ ɧɨ ɝɨ  ɪɟ ɝɭ ɥɢ ɪɨ ɜɚ ɧɢ ɹ ɧɚ ɫɨ ɫɧ ɵɯ  ɚɝ ɪɟ ɝɚ ɬɨ ɜ. ɉɪ ɟɨ ɛɪ ɚɡ ɨɜ ɚɬ ɟɥ ɶ 

ɱɚ ɫɬ ɨɬ ɵ ɩɨ ɞɞ ɟɪ ɠɢ ɜɚ ɟɬ  ɩɨ ɫɬ ɨɹ ɧɧ ɵɣ  ɧɚ ɩɨ ɪ ɩɪ ɢ ɩɟ ɪɟ ɦɟ ɧɧ ɨɦ  ɪɚ ɫɯ ɨɞ ɟ, ɱɬ ɨ 

ɨɛ ɟɫ ɩɟ ɱɢ ɜɚ ɟɬ  ɧɚ ɞɟ ɠɧ ɭɸ  ɪɚ ɛɨ ɬɭ  ɫɟ ɬɢ . 

4.6 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɨɤ ɪɟɡɟɪɜɭɚɪɚ 

Ɂɚɝɥɭɛɥɟɧɢɟ ɪɟɡɟɪɜɭɚɪɚ ɡɚɞɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ ɦɢɧɢɦɚɥɶɧɨɣ ɜɵɟɦɤɢ ɝɪɭɧɬɚ 

ɤɨɬɥɨɜɚɧɚ ɩɨɞ ɫɨɨɪɭɠɟɧɢɟ, ɪɚɜɧɨɟ ɩɨɥɨɜɢɧɟ ɜɵɫɨɬɵ ɪɟɡɟɪɜɭɚɪɚ. 

Ɉɬɦɟɬɤɭ ɞɧɚ ɪɟɡɟɪɜɭɚɪɚ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 

Zɞ =Z − Hଶ                                             (4.5) 

Zɞ =ͳ͹ͻ,ʹ − ቀଷ,଺ଶ ቁ = ͳ͹͹,͹ ˏ 

ɝɞɟ  Z – ɨɬɦɟɬɤɚ ɡɟɦɥɢ ɭ ɪɟɡɟɪɜɭɚɪɚ, Z = 177,7ɦ; 

ɇ – ɜɵɫɨɬɚ ɪɟɡɟɪɜɭɚɪɚ, ɇ = 3,6 ɦ. 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɭɪɨɜɟɧɶ ɜɨɞɵ ɜ ɪɟɡɟɪɜɭɚɪɟ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 

Zmax = ZȾ + hmax                     (4.6) 
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Zmax = 177,7 +3,06 = 180,76 ɦ 
ɝɞɟ  hmax – ɦɚɤɫɢɦɚɥɶɧɚɹ ɜɵɫɨɬɚ ɫɥɨɹ ɜɨɞɵ ɜ ɪɟɡɟɪɜɭɚɪɟ, ɨɩɪɟɞɟɥɹɟɦ ɩɨ 

ɮɨɪɦɭɥɟ 

hmax = Wɪɱɜ / Fɪɱɜ                 (4.7) 

hmax = 128,59 / 42 = 3,06 ɦ 
ɝɞɟ  Wɪɱɜ – ɩɨɥɧɵɣ ɨɛɴɟɦ ɪɟɡɟɪɜɭɚɪɨɜ ɱɢɫɬɨɣ ɜɨɞɵ; 

Fɪɱɜ – ɩɥɨɳɚɞɶ ɪɟɡɟɪɜɭɚɪɨɜ 

Ɉɬɦɟɬɤɭ ɫɥɨɹ ɜɨɞɵ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɡɚɩɚɫɚ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 

Zɉ = ZȾ + hɉ                  (4.8) 

Zɉ = 177,7 + 1,93 = 179,6 ɦ 

ɝɞɟ  hɉ – ɦɚɤɫɢɦɚɥɶɧɚ ɜɵɫɨɬɚ ɫɥɨɹ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɡɚɩɚɫɚ ɜɨɞɵ, 

ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 

hɉ = Wɉ1 / Fɪɱɜ                  (4.9) 

hɉ = 81 / 42 = 1,93 ɦ 

ɝɞɟ  Fɪɱɜ – ɩɥɨɳɚɞɶ ɪɟɡɟɪɜɭɚɪɚ; 

Wɉ1 – ɧɟɩɪɢɤɨɫɧɨɜɟɧɧɵɣ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɣ ɨɛɴɟɦ ɜ ɨɞɧɨɦ ɪɟɡɟɪɜɭɚɪɟ, 

ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 

Wɉ1 = Wɩɨɠ /N                 (4.10) 

 Wɉ1 = 81 / 1 = 81 ɦ 

ɝɞɟ  Wɩɨɠ – ɧɟɩɪɢɤɨɫɧɨɜɟɧɧɵɣ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɣ ɨɛɴɟɦ, ɨɩɪɟɞɟɥɹɟɦ ɩɨ       

ɮɨɪɦɭɥɟ; 

N – ɤɨɥɢɱɟɫɬɜɨ ɪɟɡɟɪɜɭɚɪɨɜ, N = 1. 
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Ɋɢɫɭɧɨɤ 4.5 – Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɪɟɡɟɪɜɭɚɪɚ ɱɢɫɬɨɣ ɜɨɞɵ 
 

4.7 Ɉɩɪɟɞɟɥɟɧɢɟ ɞɢɚɦɟɬɪɨɜ ɜɫɚɫɵɜɚɸɳɢɯ ɢ ɧɚɩɨɪɧɵɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ 

Ʉɨɥɢɱɟɫɬɜɨ ɜɫɚɫɵɜɚɸɳɢɯ ɥɢɧɢɣ ɧɚ ɧɚɫɨɫɧɨɣ ɫɬɚɧɰɢɢ ɩɟɪɜɨɣ ɤɚɬɟɝɨɪɢɢ, 

ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɤɨɥɢɱɟɫɬɜɚ ɧɚɫɨɫɨɜ, ɜɤɥɸɱɚɹ, ɩɨɠɚɪɧɵɟ, ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɦɟɧɟɟ 

ɞɜɭɯ. ɉɪɢɧɢɦɚɟɦ ɞɜɟ ɜɫɚɫɵɜɚɸɳɢɟ ɥɢɧɢɢ. 

Ⱦɢɚɦɟɬɪ ɜɫɚɫɵɜɚɸɳɟɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ 

ɜɨɞɵ ɜ ɧɟɦ (Vɜɫ.ɥ = 0,8 ɦ/ɫ) ɢ ɪɚɫɯɨɞɭ: 

ɥVвв
Q

D
.

4







                               (4.11) 

ɦɦɦD 7007.0
8.014.3

0031.04





  

Ⱦɢɚɦɟɬɪ ɧɚɩɨɪɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ 

ɜɨɞɵ ɜ ɧɟɦ (Vɧ.ɥ = 1,5 ɦ/ɫ) ɢ ɪɚɫɯɨɞɭ: 

ɥVвв
Q

D
.

4







                                         (4.12) 

ɜɟɧɬ Z 

2 ɦ 

0,5 
ɦ 0Zmax = 180,76 ɦ 

ɇ = 3,6 ɦ 
Zɩ = 179,6 ɦ hmax = 3,06 

ɦ 

Zɞ = 177,7 ɦ 
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ɦɦɦD 5005.0
5,114.3

0031.04





  

4.8 Ɉɩɪɟɞɟɥɟɧɢɟ ɬɪɟɛɭɟɦɨɝɨ ɧɚɩɨɪɚ ɧɚɫɨɫɨɜ ɫɬɚɧɰɢɢ II ɩɨɞɴɟɦɚ 

Ƚɟɨɦɟɬɪɢɱɟɫɤɭɸ ɜɵɫɨɬɭ ɩɨɞɴɟɦɚ ɜɨɞɵ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 
 
ɇȽ = ɇZ = ZȾɌ – Zɉ                             (4.13) 

ɇȽ =185 –179,6= 5,4 ɦ  

ɝɞɟ  ɇZ – ɪɚɡɧɨɫɬɶ ɨɬɦɟɬɨɤ ɫɥɨɹ ɜɨɞɵ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɡɚɩɚɫɚ ɢ ɞɢɤɬɭɸɳɟɣ 

ɬɨɱɤɢ. 

ɉɨɥɧɭɸ ɜɵɫɨɬɭ ɩɨɞɴɟɦɚ ɜɨɞɵ ɧɚɫɨɫɨɜ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 

ɇɉ = (ɇȽ + hw ɜɫ.ɥ + hw ɧ.ɥ) + ɇɋȼ                       (4.14) 

ɇɉ = (5,4 + 1,5 + 5,211) + 14 = 26,1           

ɝɞɟ  hw ɜɫ.ɥ – ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɜɨ ɜɫɚɫɵɜɚɸɳɟɦ ɬɪɭɛɨɩɪɨɜɨɞɟ; 

hw ɧ.ɥ – ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɧɚɩɨɪɧɵɯ ɤɨɦɦɭɧɢɤɚɰɢɹɯ; 

ɇɋȼ – ɬɪɟɛɭɟɦɵɣ ɫɜɨɛɨɞɧɵɣ ɧɚɩɨɪ ɧɚɞ ɩɨɜɟɪɯɧɨɫɬɶɸ ɡɟɦɥɢ ɜ ɞɢɤɬɭɸɳɟɣ 

ɬɨɱɤɟ. 

ɉɨɬɟɪɢ ɧɚɩɨɪɚ ɜɨ ɜɫɚɫɵɜɚɸɳɟɦ ɬɪɭɛɨɩɪɨɜɨɞɟ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 

hw ɜɫ.ɥ = S0 ɜɫ.ɥ · Lɜɫ.ɥ · Q2ɜɫ.ɥ + hk ɜɫ                                                          (4.15)         

hw ɜɫ.ɥ = 0,002362 · 80 · 0,00332 + 1,5 = 1,5 ɦ 

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

ɜɫɚɫɵɜɚɸɳɟɣ ɥɢɧɢɢ hk ɜɫ, = 1,5 ɦ; 

Lɜɫ.ɥ – ɞɥɢɧɚ ɜɫɚɫɵɜɚɸɳɟɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ, Lɜɫ.ɥ = 80 ɦ; 

S0 ɜɫ.ɥ – ɭɞɟɥɶɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɬɪɭɛ, S0 ɜɫ.ɥ = 2362 ɫɨɝɥɚɫɧɨ ɬɚɛɥɢɰɚɦ 

ɒɟɜɟɥɟɜɚ ɞɥɹ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɪɚɫɱɟɬɚ.  

Qɜɫ.ɥ – ɪɚɫɱɟɬɧɵɟ ɪɚɫɯɨɞɵ ɜɫɚɫɵɜɚɸɳɢɯ ɥɢɧɢ, Qɜɫ.ɥ = 0,0033 ɦ3/ɫ. 

ɉɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɧɚɩɨɪɧɵɯ ɤɨɦɦɭɧɢɤɚɰɢɹɯ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 

hw ɧ.ɥ = hw ɧ.ɥ + hk ɧ                                                    (4.16) 

hw ɧ.ɥ =3,211 + 2 = 5,211 ɦ 

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

ɧɚɩɨɪɧɨɣ ɥɢɧɢɢ hk ɧ = 2,0 ɦ. 
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Ɍɪɟɛɭɟɦɵɣ ɫɜɨɛɨɞɧɵɣ ɧɚɩɨɪ ɧɚɞ ɩɨɜɟɪɯɧɨɫɬɶɸ ɡɟɦɥɢ ɜ ɞɢɤɬɭɸɳɟɣ 

ɬɨɱɤɟ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 

ɇɋȼ = 4 · (n – 1) +10                                                   (4.17) 

ɇɋȼ = 4 (2 – 1) +10 = 14 ɦ 

ɝɞɟ  n – ɱɢɫɥɨ ɷɬɚɠɟɣ ɫɚɦɨɝɨ ɜɵɫɨɤɨɝɨ ɡɞɚɧɢɹ ɜ ɧɚɫёɥёɧɧɨɦ ɩɭɧɤɬɟ, n = 2; 

10 – ɡɚɩɚɫ ɧɚɩɨɪɚ ɧɟɨɛɯɨɞɢɦɵɣ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ  ɩɨɞɚɱɢ ɜɨɞɵ ɜ ɡɞɚɧɢɟ. 

4.9  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 Qɧ = 11,1 ɦ3/ɱ 

ɢ ɧɚɩɨɪɭ ɇɧ = 48,21 ɦ. 

ɉɪɢɧɢɦɚɟɦ 1 ɪɚɛɨɱɢɣ ɧɚɫɨɫ ɢ 1 ɪɟɡɟɪɜɧɵɣ ɧɚɫɨɫ ɦɚɪɤɢ Grundfos   NK 32 

– 200/208 ɫɨ ɫɥɟɞɭɸɳɢɦɢ ɬɟɯɧɢɱɟɫɤɢɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ: 

− ɞɢɚɦɟɬɪ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ – 200 ɦɦ; 

− ɫɤɨɪɨɫɬɶ ɜɪɚɳɟɧɢɹ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ – 1450 ɦɢɧ-1; 

− ɦɨɳɧɨɫɬɶ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ – 0,55 ɤȼɬ. 
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Ɋɢɫɭɧɨɤ 4.6 – Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɧɚɫɨɫɚ ɦɚɪɤɢ   

 Grundfos NK 32 – 200/208 

 
Ɋɢɫɭɧɨɤ 4.7 – ɪɚɡɦɟɪɵ ɧɚɫɨɫɚ. 
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Ɋɢɫɭɧɨɤ 4.8 – ɇɚɫɨɫ ɦɚɪɤɢ Grundfos NK 32 – 200/208 

 
4.10 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɨɫɢ ɧɚɫɨɫɚ 

Ƚɟɨɞɟɡɢɱɟɫɤɚɹ ɨɬɦɟɬɤɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɧɚɫɨɫɚ ɧɚɡɧɚɱɚɟɬɫɹ 

ɢɡ ɭɫɥɨɜɢɣ ɨɛɟɫɩɟɱɟɧɢɹ ɛɵɫɬɪɨɝɨ ɧɚɞɟɠɧɨɝɨ ɩɭɫɤɚ ɧɚɫɨɫɚ ɢ ɛɟɡɤɚɜɢɬɚɰɢɨɧɧɨɣ 

ɟɝɨ ɪɚɛɨɬɵ ɜɨ ɜɫɟɯ ɪɟɠɢɦɚɯ ɷɤɫɩɥɭɚɬɚɰɢɢ ɫɬɚɧɰɢɢ; ɩɪɢ ɷɬɨɦ, ɧɟɫɨɦɧɟɧɧɨ, 

ɭɱɢɬɵɜɚɸɬɫɹ ɬɪɟɛɨɜɚɧɢɹ ɷɤɨɧɨɦɢɤɢ. 

Ƚɟɨɦɟɬɪɢɱɟɫɤɚɹ ɜɵɫɨɬɚ ɜɫɚɫɵɜɚɧɢɹ ɧɟ ɞɨɥɠɧɚ ɩɪɟɜɵɲɚɬɶ ɞɨɩɭɫɬɢɦɨɣ 

ɜɚɤɭɭɦɦɟɬɪɢɱɟɫɤɨɣ ɜɵɫɨɬɵ. 

ɋ ɰɟɥɶɸ ɭɩɪɨɳɟɧɢɹ ɪɚɫɱɟɬɨɜ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɨɬɦɟɬɤɢ ɨɫɢ ɧɚɫɨɫɨɜ 

ɩɪɨɜɟɞɟɦ ɪɚɫɱɟɬɵ ɩɪɢ ɨɞɧɨɦ ɪɟɠɢɦɟ ɪɚɛɨɬɵ ɧɚɫɨɫɧɨɣ ɫɬɚɧɰɢɢ ɞɥɹ ɜɵɛɪɚɧɧɵɯ 

ɧɚɫɨɫɨɜ ɩɨ ɬɪɟɛɭɟɦɵɦ ɩɨɞɚɱɟ ɢ ɧɚɩɨɪɭ. 

Ɉɬɦɟɬɤɚ ɨɫɢ ɧɚɫɨɫɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ ɨɬɤɚɱɤɢ ɜɨɞɵ ɢɡ Ɋɑȼ ɞɨ ɞɧɚ 

ɢ ɧɟ ɞɨɥɠɧɚ ɩɪɟɜɵɲɚɬɶ ɜɟɥɢɱɢɧɭ: 

Zɨ.ɧ < ZȾ + Hs                                    (4.18) 

Zɨ.ɧ  = 177,7 + 2,38 = 180,08 ɦ 

ɝɞɟ  ZȾ – ɨɬɦɟɬɤɚ ɞɧɚ ɪɟɡɟɪɜɭɚɪɚ, ZȾ = 177,7 ɦ; 

Hs – ɦɚɤɫɢɦɚɥɶɧɚɹ ɜɵɫɨɬɚ ɜɫɚɫɵɜɚɧɢɹ ɧɚɫɨɫɚ, ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 

Hs = 10 – Δhɞɨɩ – hɧɚɫ – hw ɜɫ.ɥ                               (4.19) 

Hs = 10 – 6 –0,12 – 1,5 = 2,38 ɦ 
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ɝɞɟ  Δhɞɨɩ – ɞɨɩɭɫɬɢɦɚɹ ɜɵɫɨɬɚ ɜɫɚɫɵɜɚɧɢɹ, ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ 

ɜɵɛɪɚɧɧɨɝɨ ɧɚɫɨɫɚ ɧɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ ɩɨɞɚɱɭ, Δhɞɨɩ = 6 ɦ; 

hɧɚɫ – ɧɚɩɨɪ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɞɚɜɥɟɧɢɸ ɧɚɫɵɳɟɧɧɵɯ ɩɚɪɨɜ, hɧɚɫ = 0,12 

ɦ; 

hw ɜɫ.ɥ – ɩɨɬɟɪɢ ɜɨ ɜɫɚɫɵɜɚɸɳɟɣ ɥɢɧɢɢ, hw ɜɫ = 1,5 ɦ. 

Ⱦɥɹ ɩɨɜɵɲɟɧɢɹ ɧɚɞɟɠɧɨɫɬɢ, ɚ ɬɚɤɠɟ, ɫ ɰɟɥɶɸ ɭɩɪɨɳɟɧɢɹ ɡɚɩɭɫɤɚ 

ɧɚɫɨɫɧɵɯ ɚɝɪɟɝɚɬɨɜ, ɤɨɪɩɭɫ ɧɚɫɨɫɚ ɪɚɫɩɨɥɚɝɚɟɦ ɩɨɞ ɡɚɥɢɜɨɦ ɨɬ ɪɚɫɱɟɬɧɨɝɨ 

ɭɪɨɜɧɹ ɧɚɩɨɪɧɨɝɨ ɡɚɩɚɫɚ. ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɨɬɦɟɬɤɚ ɨɫɢ ɧɚɫɨɫɚ ɧɟ ɞɨɥɠɧɚ 

ɩɪɟɜɵɲɚɬɶ ɜɟɥɢɱɢɧɵ: 

Zɨ.ɧ < Zɉ – (Ȼ + 0,2)                         (4.20) 

Zɨ.ɧ =179,6 – (0,18 + 0,2) = 179,22 ɦ, 

ɝɞɟ  Zɉ – ɨɬɦɟɬɤɚ ɫɥɨɹ ɜɨɞɵ ɧɟɩɪɢɤɨɫɧɨɜɟɧɧɨɝɨ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɡɚɩɚɫɚ,             

Zɉ = 179,6 ɦ; 

Ȼ – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɨɫɢ ɧɚɫɨɫɚ ɞɨ ɜɟɪɯɚ ɤɨɪɩɭɫɚ, ɤɨɬɨɪɨɟ ɩɪɢɧɢɦɚɟɬɫɹ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɝɚɛɚɪɢɬɧɵɦɢ ɪɚɡɦɟɪɚɦɢ ɧɚɫɨɫɚ, Ȼ = 0,18 ɦ. 

Ɉɬɦɟɬɤɭ ɨɫɢ ɧɚɫɨɫɨɜ ɩɪɢɧɢɦɚɟɦ ɧɚɢɦɟɧɶɲɭɸ ɢɡ ɜɵɱɢɫɥɟɧɧɵɯ                    

Zɨ.ɧ = 179,22 ɦ. 

Ɉɬɦɟɬɤɭ ɮɭɧɞɚɦɟɧɬɚ ɩɨɞ ɧɚɫɨɫ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 

Zɮ = Zɨ.ɧ – ɚ                 (4.21) 

Zɮ = 179,22 – 0,24 = 179,18 

ɝɞɟ  ɚ – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɨɫɢ ɧɚɫɨɫɚ ɞɨ ɩɨɞɨɲɜɵ ɥɚɩ, ɚ = 0,24 ɦ. 

Ɉɬɦɟɬɤɭ ɩɨɥɚ ɦɚɲɢɧɧɨɝɨ ɡɚɥɚ ɧɚɫɨɫɧɨɣ ɫɬɚɧɰɢɢ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 

Zɩɨɥ = Zɮ – hɮ                                (4.22) 

Zɩɨɥ = 179,18 – 0,2 = 178,98 ɦ    

ɝɞɟ  hɮ – ɜɨɡɜɵɲɟɧɢɟ ɮɭɧɞɚɦɟɧɬɚ ɧɚɞ ɩɨɥɨɦ, hɮ = 0,2 ɦ. 

4.11 Ɋɚɫɱɟɬ ɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɧɚɫɨɫɧɨɣ ɫɬɚɧɰɢɢ ɞɥɹ ɮɟɪɦɵ КɊɋ 

ɉɨɥɧɵɣ ɨɛɴɟɦ ɜɨɞɨɧɚɩɨɪɧɨɣ ɛɚɲɧɢ, WȼȻ, ɦ3, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 𝑊ʑʐ = 𝑊 ˈˆ + 𝑊 ˑˉ                                                                                     (2.12) 𝑊 ˈˆ = ͷͺ,ͷͶ ˏଷ/˔˖˕                                                                  
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          𝑊 ˑˉ = ଵହ∙ଵ∙ଷ଺଴଴଺଴∙ଵ଴଴଴ = Ͳ,ͻ ˏଷ                                                                           𝑊ʑʐ = ͷͺ,ͷͶ + Ͳ,ͻ = ͷͻ,ͶͶ ˏଷ       

Ⱦɢɚɦɟɬɪ ɜɨɞɨɧɚɩɨɪɧɨɣ ɛɚɲɧɢ ɪɚɜɟɧ 

 Д˅˄ = ͳ,ʹ √𝑊˅˄య  

           Д˅˄ = ͳ,ʹ ∙ √ͷͻ,ͶͶయ = Ͷ,͸ͺˏ  

ɉɪɢɧɢɦɚɟɦ ɬɢɩɨɜɭɸ ɜɨɞɨɧɚɩɨɪɧɭɸ ɛɚɲɧɸ ɞɢɚɦɟɬɪɨɦ 6ɦ, ɜɵɫɨɬɨɣ ɞɨ 

ɞɧɚ ɛɚɤɚ 15ɦ. Ɉɛɴɟɦ ɛɚɤɚ 100ɦ3. 

 
 

5  Ɉɯɪɚɧɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ  

 
5.1 ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɨɛɴɟɤɬɚ 

ȼ ɞɢ ɩɥ ɨɦ ɧɨ ɦ ɩɪ ɨɟ ɤɬ ɟ ɪɚ ɡɪ ɚɛ ɨɬ ɚɧ ɚ ɫɢ ɫɬ ɟɦ ɚ ɜɨ ɞɨ ɫɧ ɚɛ ɠɟ ɧɢ ɹ ɫɟ ɥɚ  ɜ 

Ⱥɛ ɚɧ ɫɤ ɨɦ  ɪɚ ɣɨ ɧɟ  Ʉɪ ɚɫ ɧɨ ɹɪ ɫɤ ɨɝ ɨ ɤɪ ɚɹ  ɪɚ ɫɱ ɟɬ ɧɨ ɣ ɱɢ ɫɥ ɟɧ ɧɨ ɫɬ ɶɸ  600 ɱɟ ɥɨ ɜɟ ɤ. 

ȼ ɩɨ ɫɟ ɥɤ ɟ  ɩɪ ɨɠ ɢɜ ɚɟ ɬ 600 ɱɟ ɥɨ ɜɟ ɤ. ɉɨ ɫɟ ɥɨ ɤ ɡɚ ɫɬ ɪɨ ɟɧ  ɱɚ ɫɬ ɧɵ ɦɢ  

ɨɞ ɧɨ ɷɬ ɚɠ ɧɵ ɦɢ  ɞɨ ɦɚ ɦɢ , ɤɨ ɬɨ ɪɵ ɟ  ɨɛ ɨɪ ɭɞ ɨɜ ɚɧ ɵ ɜɧ ɭɬ ɪɟ ɧɧ ɢɦ  ɜɨ ɞɨ ɩɪ ɨɜ ɨɞ ɨɦ  ɢ 

ɤɚ ɧɚ ɥɢ ɡɚ ɰɢ ɟɣ , ɦɟ ɫɬ ɧɵ ɦɢ  ɜɨ ɞɨ ɧɚ ɝɪ ɟɜ ɚɬ ɟɥ ɹɦ ɢ.  

ɇɚ  ɬɟ ɪɪ ɢɬ ɨɪ ɢɢ  ɩɨ ɫɟ ɥɤ ɚ ɪɚ ɫɩ ɨɥ ɨɠ ɟɧ ɚ ɮɟ ɪɦ ɚ. 

5.2 ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɫɬɨɱɧɢɤɚ ɜɨɞɨɫɧɚɛɠɟɧɢɹ 

ɉɨ ɞɡ ɟɦ ɧɵ ɟ ɜɨ ɞɵ  ɢɦ ɟɸ ɬ ɫɥ ɟɞ ɭɸ ɳɢ ɟ ɯɚ ɪɚ ɤɬ ɟɪ ɢɫ ɬɢ ɤɢ : 

 -  ɞɢ ɧɚ ɦɢ ɱɟ ɫɤ ɢɣ  ɭɪ ɨɜ ɟɧ ɶ – 132,25 ɦ; 

 -  ɫɬ ɚɬ ɢɱ ɟɫ ɤɢ ɣ ɭɪ ɨɜ ɟɧ ɶ – 134,5 ɦ; 

 -  ɦɨ ɳɧ ɨɫ ɬɶ  ɜɨ ɞɨ ɧɨ ɫɧ ɨɝ ɨ ɩɥ ɚɫ ɬɚ  – 2,5 ɦ; 

 -  ɤɨ ɷɮ ɮɢ ɰɢ ɟɧ ɬ ɮɢ ɥɶ ɬɪ ɚɰ ɢɢ  –15 ɦ/ɫɭ ɬ; 

 - ɝɪ ɭɧ ɬɵ  – ɝɪ ɚɜ ɢɣ ɧɨ -ɝɚ ɥɟ ɱɧ ɵɟ  ɨɬ ɥɨ ɠɟ ɧɢ ɹ ɫ ɜɤ ɥɸ ɱɟ ɧɢ ɟɦ  ɜɚ ɥɭ ɧɨ ɜ ɢ 

ɩɟ ɫɱ ɚɧ ɵɦ  ɡɚ ɩɨ ɥɧ ɢɬ ɟɥ ɟɦ  ɫ ɪɚ ɫɩ ɨɥ ɨɠ ɟɧ ɢɟ ɦ ɜ ɜɟ ɪɯ ɧɟ ɦ ɝɨ ɪɢ ɡɨ ɧɬ ɟ ɢ ɜ ɧɢ ɠɧ ɟɦ  

ɫɥ ɨɟ  ɬɪ ɟɳ ɢɧ ɨɜ ɚɬ ɨ-ɛɭ ɪɵ ɟ ɩɟ ɫɱ ɚɧ ɢɤ ɢ.  

Ⱦɚɧɧɵɟ ɩɨ ɤɚɱɟɫɬɜɭ ɜɨɞɵ ɢɫɬɨɱɧɢɤɚ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 6.1. 
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Ɍɚɛɥɢɰɚ 6.1 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɢ ɧɨɪɦɚɬɢɜɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɤɚɱɟɫɬɜɭ ɜɨɞɵ 
ɜɨɞɧɵɯ ɨɛɴɟɤɬɨɜ ɯɨɡɹɣɫɬɜɟɧɧɨ-ɩɢɬɶɟɜɨɝɨ ɧɚɡɧɚɱɟɧɢɹ 

ɉɨɤɚɡɚɬɟɥɢ 
ȿɞɢɧɢɰɵ 

ɢɡɦɟɪɟɧɢɹ 

Ʉɚɱɟɫɬɜɨ 
ɜɨɞɵ ɜ 

ɫɤɜɚɠɢɧɟ 

ɇɨɪɦɚɬɢɜɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɜɨɞɨɟɦɚɦ 
ɯɨɡɹɣɫɬɜɟɧɧɨ-ɩɢɬɶɟɜɨɝɨ ɧɚɡɧɚɱɟɧɢɹ 

ɉȾɄ, ɦɝ/ɥ Ʌɉȼ 
Ʉɥɚɫɫ 

ɨɩɚɫɧɨɫɬɢ 
Ɉɛɳɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɫɨɫɬɚɜɭ ɢ ɫɜɨɣɫɬɜɚɦ ɜɨɞɵ 

ȼɡɜɟɲɟɧɧɵɟ 
ɜɟɳɟɫɬɜɚ 

ɦɝ/ɥ 0,01 ɧɟ ɧɨɪɦɢɪɭɟɬɫɹ 

ɉɥɚɜɚɸɳɢɟ ɉɪɢɦɟɫɢ  ɨɬɫɭɬɫɬɜɢɟ ɨɬɫɭɬɫɬɜɢɟ 

Ɉɤɪɚɫɤɚ ɫɦ ɨɬɫɭɬɫɬɜɢɟ 
ɧɟ ɞɨɥɠɧɚ ɨɛɧɚɪɭɠɢɜɚɬɶɫɹ ɜ ɫɬɨɥɛɢɤɟ 

20 ɫɦ 

Ɂɚɩɚɯɢ ɛɚɥɥ 0 

ɧɟ ɞɨɥɠɧɚ ɩɪɢɨɛɪɟɬɚɬɶ ɡɚɩɚɯ 
ɢɧɬɟɧɫɢɜɧɨɫɬɶɸ ɛɨɥɟɟ 2 ɛɚɥɥɨɜ 

ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɢɥɢ ɩɪɢ 
ɩɨɫɥɟɞɭɸɳɟɦ ɯɥɨɪɢɪɨɜɚɧɢɢ ɢɥɢ 

ɞɪɭɝɢɯ ɫɩɨɫɨɛɚɯ ɨɛɪɚɛɨɬɤɢ 

Ɍɟɦɩɟɪɚɬɭɪɚ °ɋ 0 

ɧɟ ɞɨɥɠɧɚ ɩɨɜɵɲɚɬɶɫɹ ɛɨɥɟɟ ɱɟɦ ɧɚ 3 
°ɋ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫɨ ɫɪɟɞɧɟɦɟɫɹɱɧɨɣ 
ɬɟɦɩɟɪɚɬɭɪɨɣ ɜɨɞɵ ɫɚɦɨɝɨ ɠɚɪɤɨɝɨ 

ɦɟɫɹɰɚ ɝɨɞɚ ɡɚ ɩɨɫɥɟɞɧɢɟ 10 ɥɟɬ 
ȼɨɞɨɪɨɞɧɵɣ 
ɩɨɤɚɡɚɬɟɥɶ (ɪɇ)  7,84 ɇɟ ɞɨɥɠɟɧ ɜɵɯɨɞɢɬɶ ɡɚ ɩɪɟɞɟɥɵ 6,5-8,5 

Ɇɢɧɟɪɚɥɢɡɚɰɢɹ 
ȼɨɞɵ 

ɦɝ/ɥ 474,99 1000 

Ɋɚɫɬɜɨɪɟɧɧɵɣ 
ɤɢɫɥɨɪɨɞ 

ɦɝ Ɉ2/ɥ 4 ɇɟ ɦɟɧɟɟ 4 

Ȼɢɨɯɢɦɢɱɟɫɤɨɟ 
ɩɨɬɪɟɛɥɟɧɢɟ 
ɤɢɫɥɨɪɨɞɚ (ȻɉɄ5) 

ɦɝ Ɉ2/ɥ 4 2 - - 

ɏɢɦɢɱɟɫɤɨɟ 
ɩɨɬɪɟɛɥɟɧɢɟ 
ɤɢɫɥɨɪɨɞɚ 
(ɛɢɯɪɨɦɚɬɧɚɹ 
ɨɤɢɫɥɹɟɦɨɫɬɶ), ɏɉɄ 

ɦɝ Ɉ2/ɥ 9 - - - 

ɏɢɦɢɱɟɫɤɢɟ ɜɟɳɟɫɬɜɚ 
ɀɟɥɟɡɨ ɦɝ/ɥ 0,03 0,3 ɨ/ɥ 3 
Ⱥɡɨɬ ɧɢɬɪɚɬɧɵɣ ɦɝ/ɥ 13,5 9,1 ɫ/ɬ 3 
ɀɟɫɬɤɨɫɬɶ ɦɦɨɥɶ/ɥ 1 7 ɫ/ɬ 4 

Ȼɚɤɬɟɪɢɨɥɨɝɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ 
ȼɨɡɛɭɞɢɬɟɥɢ 
ɤɢɲɟɱɧɵɯ ɢɧɮɟɤɰɢɣ 

 ɨɬɫɭɬɫɬɜɢɟ ɨɬɫɭɬɫɬɜɢɟ   

Ɍɟɪɦɨɬɨɥɟɪɚɧɬɧɵɟ 
ɤɨɥɢɮɨɪɦɧɵɟ 
ɛɚɤɬɟɪɢɢ 

ɄɈȿ/100 
ɦɥ 

ɨɬɫɭɬɫɬɜɢɟ ɇɟ ɛɨɥɟɟ 100 

Ʉɨɥɢɮɚɝɢ 
ȻɈȿ/100 

ɦɥ 
ɨɬɫɭɬɫɬɜɢɟ ɇɟ ɛɨɥɟɟ 10 

ɀɢɡɧɟɫɩɨɫɨɛɧɵɟ ɹɣɰɚ 
ɝɟɥɶɦɢɧɬɨɜ (ɚɫɤɚɪɢɞ, 
ɜɥɚɫɨɝɥɚɜ, ɬɨɤɫɨɤɚɪ, 

 ɨɬɫɭɬɫɬɜɢɟ ɇɟ ɞɨɥɠɧɵ ɫɨɞɟɪɠɚɬɶɫɹ ɜ 25 ɥ ɜɨɞɵ 
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ɮɚɫɰɢɨɥ), 
ɨɧɤɨɫɮɟɪɵɬɟɧɢɢɞ ɢ 
ɠɢɡɧɟɫɩɨɫɨɛɧɵɟ 
ɰɢɫɬɵ ɩɚɬɨɝɟɧɧɵɯ 
ɤɢɲɟɱɧɵɯ 
ɩɪɨɫɬɟɣɲɢɯ 
Ɉɛɳɢɟ ɤɨɥɢɮɨɪɦɧɵɟ 
ɛɚɤɬɟɪɢɢ  

ɄɈȿ/100 
ɦɥ 

5 ɇɟ ɛɨɥɟɟ 1000 

ɋɭɦɦɚɪɧɚɹ ɨɛɴɟɦɧɚɹ 
ɚɤɬɢɜɧɨɫɬɶ 
ɪɚɞɢɨɧɭɤɥɢɞɨɜ ɩɪɢ 
ɫɨɜɦɟɫɬɧɨɦ 
ɩɪɢɫɭɬɫɬɜɢɢ 

 ɨɬɫɭɬɫɬɜɢɟ  

Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 6.1 
 

Ʉɚɱɟɫɬɜɨ ɜɨɞɵ ɩɨɫɥɟ ɨɛɪɚɛɨɬɤɢ ɞɨɥɠɧɨ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɬɪɟɛɨɜɚɧɢɹɦ 

ɋɚɧɉɢɧ2.1.3684-21. ɇɨɪɦɚɬɢɜɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɩɨ ɫɨɞɟɪɠɚɧɢɸ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ 

ɜ ɩɢɬɶɟɜɨɣ ɜɨɞɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 6.2. 

 
Ɍɚɛɥɢɰɚ 6.2 – ɇɨɪɦɚɬɢɜɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɩɨ ɫɨɞɟɪɠɚɧɢɸ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɜ 
ɩɢɬɶɟɜɨɣ ɜɨɞɟ 

ɉɨɤɚɡɚɬɟɥɢ ȿɞ. ɢɡɦ. Ʉɚɱɟɫɬɜɨ ɜɨɞɵ 
ɜ ɫɤɜɚɠɢɧɟ 

ɇɨɪɦɚɬɢɜɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɤɚɱɟɫɬɜɭ 
ɩɢɬɶɟɜɨɣ ɜɨɞɵ 

ɉȾɄ,ɦɝ/ɥ Ʌɉȼ Ʉɥɚɫɫ ɨɩɚɫɧɨɫɬɢ 
Ɉɛɨɛɳɟɧɧɵɟ ɩɨɤɚɡɚɬɟɥɢ 

ȼɨɞɨɪɨɞɧɵɣ 
ɩɨɤɚɡɚɬɟɥɶ 

ɟɞɢɧɢɰɵ 
ɪɇ 

7,84 
ɜ 

ɩɪɟɞɟɥɚɯ 
6-9 

  

Ɉɛɳɚɹ ɦɢɧɟɪɚɥɢɡɚɰɢɹ 
(ɫɭɯɨɣ ɨɫɬɚɬɨɤ)  ɦɝ/ɥ 474,99 1000   

      
Ɉɤɢɫɥɹɟɦɨɫɬɶ 
ɩɟɪɦɚɧɝɚɧɚɬɧɚɹ 

ɦɝ/ɥ 3,2 5,0   

Ɏɟɧɨɥɶɧɵɣ ɢɧɞɟɤɫ ɦɝ/ɥ 0,013 0,25   
ɇɟɨɪɝɚɧɢɱɟɫɤɢɟ ɜɟɳɟɫɬɜɚ 

ɀɟɥɟɡɨ ɦɝ/ɥ 0,03 0,3 ɨ/ɥ 3 
Ⱥɡɨɬ ɧɢɬɪɚɬɧɵɣ ɦɝ/ɥ 13,5 9,1 ɫ/ɬ 3 
ɀɟɫɬɤɨɫɬɶ ɦɦɨɥɶ/ɥ 1 7 ɫ/ɬ 4 

 
Ʉɚɱɟɫɬɜɨ ɜɨɞɵ ɢ ɧɨɪɦɚɬɢɜɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɩɨ ɦɢɤɪɨɛɢɨɥɨɝɢɱɟɫɤɢɦ ɢ 

ɩɚɪɚɡɢɬɨɥɨɝɢɱɟɫɤɢɦ ɩɨɤɚɡɚɬɟɥɹɦ, ɬɚɤɠɟ ɩɨ ɨɪɝɚɧɨɥɟɩɬɢɱɟɫɤɢɦ ɩɨɤɚɡɚɬɟɥɹɦ ɢ 

ɪɚɞɢɚɰɢɨɧɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 6.3. 

 

 

  1/  YBiAi
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Ɍɚɛɥɢɰɚ 6.3 – ɇɨɪɦɚɬɢɜɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɤɚɱɟɫɬɜɭ ɩɢɬɶɟɜɨɣ ɜɨɞɵ ɩɨ 
ɦɢɤɪɨɛɢɨɥɨɝɢɱɟɫɤɢɦ, ɩɚɪɚɡɢɬɨɥɨɝɢɱɟɫɤɢɦ ɢ ɨɪɝɚɧɨɥɟɩɬɢɱɟɫɤɢɦ ɩɨɤɚɡɚɬɟɥɹɦ 

ɉɨɤɚɡɚɬɟɥɢ ȿɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ 
Ʉɚɱɟɫɬɜɨ ɜɨɞɵ 

ɜ ɫɤɜɚɠɢɧɟ 
ɇɨɪɦɚɬɢɜɵ 

Ɇɢɤɪɨɛɢɨɥɨɝɢɱɟɫɤɢɟ ɢ ɩɚɪɚɡɢɬɨɥɨɝɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ 
Ɍɟɪɦɨɬɨɥɟɪɚɧɬɧɵɟ 
ɤɨɥɢɮɨɪɦɧɵɟ ɛɚɤɬɟɪɢɢ 

ɑɢɫɥɨ ɛɚɤɬɟɪɢɣ ɜ 
100 ɦɥ 

Ɉɬɫɭɬɫɬɜɢɟ Ɉɬɫɭɬɫɬɜɢɟ 

ɉɨɤɚɡɚɬɟɥɢ ȿɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ 
Ʉɚɱɟɫɬɜɨ ɜɨɞɵ 

ɜ ɪɟɤɟ 
ɇɨɪɦɚɬɢɜɵ 

Ɉɛɳɢɟ ɤɨɥɢɮɨɪɦɧɵɟ 
ɛɚɤɬɟɪɢɢ 

ɑɢɫɥɨ ɛɚɤɬɟɪɢɣ ɜ 
100 ɦɥ 

Ɉɬɫɭɬɫɬɜɢɟ Ɉɬɫɭɬɫɬɜɢɟ 

Ɉɛɳɟɟ ɦɢɤɪɨɛɧɨɟ 
ɱɢɫɥɨ 

ɑɢɫɥɨ ɨɛɪɚɡɭɸɳɢɯ 
ɤɨɥɨɧɢɢ ɛɚɤɬɟɪɢɣ ɜ 

1 ɦɥ 
5 ɇɟ ɛɨɥɟɟ 50 

Ʉɨɥɢɮɚɝɢ 

ɑɢɫɥɨ 
ɛɥɹɲɤɨɨɛɪɚɡɭɸɳɢɯ 
ɟɞɢɧɢɰ (ȻɈȿ) ɜ 100 

ɦɥ 

Ɉɬɫɭɬɫɬɜɢɟ Ɉɬɫɭɬɫɬɜɢɟ 

ɋɩɨɪɵ ɫɭɥɶɮɢ 
ɬɪɟɞɭɰɢɪɭɸɳɢɯ 
ɤɥɨɫɬɪɢɞɢɣ 

ɑɢɫɥɨ ɫɩɨɪ ɜ 20 ɦɥ Ɉɬɫɭɬɫɬɜɢɟ Ɉɬɫɭɬɫɬɜɢɟ 

ɐɢɫɬɵ ɥɹɦɛɥɢɣ ɑɢɫɥɨ ɰɢɫɬ ɜ 50 ɥ Ɉɬɫɭɬɫɬɜɢɟ Ɉɬɫɭɬɫɬɜɢɟ 
Ɉɪɝɚɧɨɥɟɩɬɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ 

Ɂɚɩɚɯ ɛɚɥɥɵ 0 2 
ɉɪɢɜɤɭɫ -"- Ɉɬɫɭɬɫɬɜɢɟ 2 
ɐɜɟɬɧɨɫɬɶ ɝɪɚɞɭɫɵ 11,54 20 

Ɇɭɬɧɨɫɬɶ 
ȿɆɎ ɦɝ/ɥ 

(ɩɨ ɤɚɨɥɢɧɭ) 0,43 
2,6 

1,5 
Ɋɚɞɢɨɥɨɝɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ 

Ɉɛɳɚɹ -
ɪɚɞɢɨɚɤɬɢɜɧɨɫɬɶ 

Ȼɤ/ɥ Ɉɬɫɭɬɫɬɜɢɟ 0,1 

Ɉɛɳɚɹ -
ɪɚɞɢɨɚɤɬɢɜɧɨɫɬɶ 

Ȼɤ/ɥ Ɉɬɫɭɬɫɬɜɢɟ 1,0 

 
Ɉɛɴɟɤɬ ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧ ɜ ɤɚɱɟɫɬɜɟ ɢɫɬɨɱɧɢɤɚ ɯɨɡ. ɩɢɬɶɟɜɨɝɨ 

ɧɚɡɧɚɱɟɧɢɹ ɩɨɫɥɟ ɨɛɟɡɡɚɪɚɠɢɜɚɧɢɹ (ɨɛɟɡɡɚɪɚɠɢɜɚɧɢɹ ɍɎ – ɨɛɥɭɱɟɧɢɟ) 

5.3 Ɉɛɟɡɡɚɪɚɠɢɜɚɧɢɟ ɍɎ ɨɛɥɭɱɟɧɢɟ 

Ⱦɥ ɹ ɨɛ ɟɡ ɡɚ ɪɚ ɠɢ ɜɚ ɧɢ ɹ ɩɪ ɢɪ ɨɞ ɧɵ ɯ ɢ ɫɬ ɨɱ ɧɵ ɯ ɜɨ ɞ ɢɫ ɩɨ ɥɶ ɡɭ ɸɬ  

ɛɢ ɨɥ ɨɝ ɢɱ ɟɫ ɤɢ  ɚɤ ɬɢ ɜɧ ɭɸ  ɨɛ ɥɚ ɫɬ ɶ ɫɩ ɟɤ ɬɪ ɚ ɍɎ -ɨɛ ɥɭ ɱɟ ɧɢ ɹ ɫ ɞɥ ɢɧ ɨɣ  ɜɨ ɥɧ ɵ ɨɬ  205 

ɞɨ  315 ɧɦ , ɧɚ ɡɵ ɜɚ ɟɦ ɭɸ  ɛɚ ɤɬ ɟɪ ɢɰ ɢɞ ɧɵ ɦ ɢɡ ɥɭ ɱɟ ɧɢ ɟɦ . ɇɚ ɢɛ ɨɥ ɶɲ ɢɦ  

ɛɚ ɤɬ ɟɪ ɢɰ ɢɞ ɧɵ ɦ ɞɟ ɣɫ ɬɜ ɢɟ ɦ (ɦɚ ɤɫ ɢɦ ɭɦ  ɜɢ ɪɭ ɥɢ ɰɢ ɞɧ ɨɝ ɨ ɞɟ ɣɫ ɬɜ ɢɹ ) ɨɛ ɥɚ ɞɚ ɟɬ  

ɷɥ ɟɤ ɬɪ ɨɦ ɚɝ ɧɢ ɬɧ ɨɟ  ɢɡ ɥɭ ɱɟ ɧɢ ɟ ɧɚ  ɞɥ ɢɧ ɟ ɜɨ ɥɧ ɵ 200–315 ɧɦ  ɢ ɦɚ ɤɫ ɢɦ ɚɥ ɶɧ ɵɦ  

ɩɪ ɨɹ ɜɥ ɟɧ ɢɟ ɦ ɜ ɨɛ ɥɚ ɫɬ ɢ 260±10 ɧɦ . ȼ ɫɨ ɜɪ ɟɦ ɟɧ ɧɵ ɯ ɍɎ -ɭɫ ɬɪ ɨɣ ɫɬ ɜɚ ɯ ɩɪ ɢɦ ɟɧ ɹɸ ɬ 
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ɢɡ ɥɭ ɱɟ ɧɢ ɟ ɫ ɞɥ ɢɧ ɨɣ  ɜɨ ɥɧ ɵ 253,7 ɧɦ . Ȼɚ ɤɬ ɟɪ ɢɰ ɢɞ ɧɨ ɟ ɞɟ ɣɫ ɬɜ ɢɟ  

ɭɥ ɶɬ ɪɚ ɮɢ ɨɥ ɟɬ ɨɜ ɵɯ  ɥɭ ɱɟ ɣ ɨɛ ɴɹ ɫɧ ɹɟ ɬɫ ɹ ɩɪ ɨɢ ɫɯ ɨɞ ɹɳ ɢɦ ɢ ɩɨ ɞ ɢɯ  ɜɨ ɡɞ ɟɣ ɫɬ ɜɢ ɟɦ  

ɮɨ ɬɨ ɯɢ ɦɢ ɱɟ ɫɤ ɢɦ ɢ ɪɟ ɚɤ ɰɢ ɹɦ ɢ ɜ ɫɬ ɪɭ ɤɬ ɭɪ ɟ ɦɨ ɥɟ ɤɭ ɥɵ  Ⱦɇ Ʉ ɢ Ɋɇ Ʉ, 

ɫɨ ɫɬ ɚɜ ɥɹ ɸɳ ɢɦ ɢ ɭɧ ɢɜ ɟɪ ɫɚ ɥɶ ɧɭ ɸ ɢɧ ɮɨ ɪɦ ɚɰ ɢɨ ɧɧ ɭɸ  ɨɫ ɧɨ ɜɭ  ɦɟ ɯɚ ɧɢ ɡɦ ɚ 

ɜɨ ɫɩ ɪɨ ɢɡ ɜɨ ɞɢ ɦɨ ɫɬ ɢ ɠɢ ɜɵ ɯ ɨɪ ɝɚ ɧɢ ɡɦ ɨɜ . 

Ɋɟ ɡɭ ɥɶ ɬɚ ɬ ɷɬ ɢɯ  ɪɟ ɚɤ ɰɢ ɣ – ɧɟ ɨɛ ɪɚ ɬɢ ɦɵ ɟ ɩɨ ɜɪ ɟɠ ɞɟ ɧɢ ɹ Ⱦɇ Ʉ ɢ Ɋɇ Ʉ. Ʉɪ ɨɦ ɟ 

ɬɨ ɝɨ , ɞɟ ɣɫ ɬɜ ɢɟ  ɍɎ -ɢɡ ɥɭ ɱɟ ɧɢ ɹ ɜɵ ɡɵ ɜɚ ɟɬ  ɧɚ ɪɭ ɲɟ ɧɢ ɹ ɜ ɫɬ ɪɭ ɤɬ ɭɪ ɟ ɦɟ ɦɛ ɪɚ ɧ ɢ 

ɤɥ ɟɬ ɨɱ ɧɵ ɯ ɫɬ ɟɧ ɨɤ  ɦɢ ɤɪ ɨɨ ɪɝ ɚɧ ɢɡ ɦɨ ɜ. ȼɫ ё ɷɬ ɨ ɜ ɤɨ ɧɟ ɱɧ ɨɦ  ɢɬ ɨɝ ɟ ɩɪ ɢɜ ɨɞ ɢɬ  ɤ ɢɯ  

ɝɢ ɛɟ ɥɢ . 

ɉɪ ɢ ɩɪ ɨɯ ɨɠ ɞɟ ɧɢ ɢ ɱɟ ɪɟ ɡ ɜɨ ɞɭ  ɍɎ -ɢɡ ɥɭ ɱɟ ɧɢ ɟ ɨɫ ɥɚ ɛɟ ɜɚ ɟɬ  ɜɫ ɥɟ ɞɫ ɬɜ ɢɟ  

ɷɮ ɮɟ ɤɬ ɨɜ  ɩɨ ɝɥ ɨɳ ɟɧ ɢɹ  ɢ ɪɚ ɫɫ ɟɢ ɜɚ ɧɢ ɹ. ɋɬ ɟɩ ɟɧ ɶ ɩɨ ɝɥ ɨɳ ɟɧ ɢɹ  ɨɩ ɪɟ ɞɟ ɥɹ ɟɬ ɫɹ  

ɮɢ ɡɢ ɤɨ -ɯɢ ɦɢ ɱɟ ɫɤ ɢɦ ɢ ɫɜ ɨɣ ɫɬ ɜɚ ɦɢ  ɨɛ ɪɚ ɛɚ ɬɵ ɜɚ ɟɦ ɨɣ  ɜɨ ɞɵ , ɚ ɬɚ ɤɠ ɟ ɬɨ ɥɳ ɢɧ ɨɣ  ɟё 

ɫɥ ɨɹ . Ⱦɥ ɹ ɭɱ ёɬɚ  ɷɬ ɨɝ ɨ ɨɫ ɥɚ ɛɥ ɟɧ ɢɹ  ɜɜ ɨɞ ɢɬ ɫɹ  ɤɨ ɷɮ ɮɢ ɰɢ ɟɧ ɬ ɩɨ ɝɥ ɨɳ ɟɧ ɢɹ  ɜɨ ɞɨ ɣ α, 

ɡɧ ɚɱ ɟɧ ɢɟ  ɤɨ ɬɨ ɪɨ ɝɨ  ɡɚ ɜɢ ɫɢ ɬ ɨɬ  ɤɚ ɱɟ ɫɬ ɜɚ  ɜɨ ɞɵ , ɨɫ ɨɛ ɟɧ ɧɨ  ɨɬ  ɫɨ ɞɟ ɪɠ ɚɧ ɢɹ  ɜ ɧɟ ɣ 

ɠɟ ɥɟ ɡɚ , ɦɚ ɪɝ ɚɧ ɰɚ , ɮɟ ɧɨ ɥɚ , ɚ ɬɚ ɤɠ ɟ ɨɬ  ɦɭ ɬɧ ɨɫ ɬɢ  ɜɨ ɞɵ . Ʉɨ ɷɮ ɮɢ ɰɢ ɟɧ ɬɵ  

ɩɨ ɝɥ ɨɳ ɟɧ ɢɹ  ɭɥ ɶɬ ɪɚ ɮɢ ɨɥ ɟɬ ɚ ɩɢ ɬɶ ɟɜ ɨɣ  ɜɨ ɞɨ ɣ, ɩɨ ɥɭ ɱɟ ɧɧ ɨɣ  ɢɡ  ɩɨ ɞɡ ɟɦ ɧɵ ɯ 

ɢɫ ɬɨ ɱɧ ɢɤ ɨɜ  ɜɨ ɞɨ ɫɧ ɚɛ ɠɟ ɧɢ ɹ, ɢɦ ɟɸ ɬ ɡɧ ɚɱ ɟɧ ɢɹ  0,05–0,20, ɚ ɢɡ  ɩɨ ɜɟ ɪɯ ɧɨ ɫɬ ɧɵ ɯ – 

0,15–0,30. 

ɍɎ -ɫɬ ɟɪ ɢɥ ɢɡ ɚɬ ɨɪ  ɩɪ ɟɞ ɫɬ ɚɜ ɥɹ ɟɬ  ɫɨ ɛɨ ɣ ɦɟ ɬɚ ɥɥ ɢɱ ɟɫ ɤɢ ɣ ɤɨ ɪɩ ɭɫ , ɜɧ ɭɬ ɪɢ  

ɤɨ ɬɨ ɪɨ ɝɨ  ɧɚ ɯɨ ɞɢ ɬɫ ɹ ɛɚ ɤɬ ɟɪ ɢɰ ɢɞ ɧɚ ɹ ɥɚ ɦɩ ɚ. Ɉɧ ɚ ɜ ɫɜ ɨɸ  ɨɱ ɟɪ ɟɞ ɶ ɩɨ ɦɟ ɳɚ ɟɬ ɫɹ  ɜ 

ɡɚ ɳɢ ɬɧ ɭɸ  ɤɜ ɚɪ ɰɟ ɜɭ ɸ ɬɪ ɭɛ ɤɭ , ɜɨ ɞɚ  ɨɦ ɵɜ ɚɟ ɬ ɟё, ɨɛ ɪɚ ɛɚ ɬɵ ɜɚ ɟɬ ɫɹ  

ɭɥ ɶɬ ɪɚ ɮɢ ɨɥ ɟɬ ɨɦ  ɢ, ɫɨ ɨɬ ɜɟ ɬɫ ɬɜ ɟɧ ɧɨ , ɨɛ ɟɡ ɡɚ ɪɚ ɠɢ ɜɚ ɟɬ ɫɹ . ȼ ɨɞ ɧɨ ɣ ɭɫ ɬɚ ɧɨ ɜɤ ɟ 

ɦɨ ɠɟ ɬ ɛɵ ɬɶ  ɧɟ ɫɤ ɨɥ ɶɤ ɨ ɥɚ ɦɩ . 

ɋɨ ɜɪ ɟɦ ɟɧ ɧɵ ɟ ɤɨ ɧɫ ɬɪ ɭɤ ɰɢ ɢ ɥɚ ɦɩ  ɨɛ ɟɫ ɩɟ ɱɢ ɜɚ ɸɬ  ɧɟ ɨɛ ɯɨ ɞɢ ɦɭ ɸ ɦɨ ɳɧ ɨɫ ɬɶ  

ɢɡ ɥɭ ɱɟ ɧɢ ɹ ɧɚ  ɞɥ ɢɧ ɟ ɜɨ ɥɧ ɵ 253,7 ɧɦ , ɢ ɷɬ ɨɣ  ɦɨ ɳɧ ɨɫ ɬɢ  ɞɨ ɫɬ ɚɬ ɨɱ ɧɨ , ɱɬ ɨɛ ɵ ɜ 

ɬɟ ɱɟ ɧɢ ɟ 3–5 ɫ ɛɚ ɤɬ ɟɪ ɢɰ ɢɞ ɧɨ ɟ ɞɟ ɣɫ ɬɜ ɢɟ  ɛɵ ɥɨ  ɦɚ ɤɫ ɢɦ ɚɥ ɶɧ ɵɦ .</p> 
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ɗɮ ɮɟ ɤɬ ɢɜ ɧɨ ɫɬ ɶ ɭɧ ɢɱ ɬɨ ɠɟ ɧɢ ɹ ɛɚ ɤɬ ɟɪ ɢɣ  ɢ ɜɢ ɪɭ ɫɨ ɜ ɩɪ ɢ ɷɬ ɨɦ  ɫɨ ɫɬ ɚɜ ɥɹ ɟɬ  

99,9 %. ɉɪ ɢ ɬɚ ɤɨ ɦ ɡɧ ɚɱ ɟɧ ɢɢ  ɞɥ ɢɧ ɵ ɜɨ ɥɧ ɵ ɡɚ ɳɢ ɬɧ ɵɟ  ɱɟ ɯɥ ɵ ɞɨ ɥɠ ɧɵ  

ɢɡ ɝɨ ɬɚ ɜɥ ɢɜ ɚɬ ɶɫ ɹ ɢɡ  ɫɩ ɟɰ ɢɚ ɥɶ ɧɵ ɯ ɦɚ ɬɟ ɪɢ ɚɥ ɨɜ. 

5.4 Ɉɰɟɧɤɚ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ 

ɍɱ ɢɬ ɵɜ ɚɹ , ɱɬ ɨ ɩɪ ɢ ɨɛ ɟɡ ɡɚ ɪɚ ɠɢ ɜɚ ɧɢ ɢ ɢɫ ɩɨ ɥɶ ɡɭ ɟɬ ɫɹ  ɍɎ  – ɨɛ ɥɭ ɱɟ ɧɢ ɟ 

ɝɚ ɡɨ ɜɵ ɯ ɜɵ ɛɪ ɨɫ ɨɜ  ɧɟ  ɛɭ ɞɟ ɬ.  

5.5 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɡɨɧ ɫɚɧɢɬɚɪɧɨɣ ɨɯɪɚɧɵ ɢɫɬɨɱɧɢɤɚ ɜɨɞɨɫɧɚɛɠɟɧɢɹ 

Ɉɫ ɧɨ ɜɧ ɨɣ  ɰɟ ɥɶ ɸ ɫɨ ɡɞ ɚɧ ɢɹ  ɢ ɨɛ ɟɫ ɩɟ ɱɟ ɧɢ ɹ ɪɟ ɠɢ ɦɚ  ɜ Ɂɋ Ɉ ɹɜ ɥɹ ɟɬ ɫɹ  

ɫɚ ɧɢ ɬɚ ɪɧ ɚɹ  ɨɯ ɪɚ ɧɚ  ɨɬ  ɡɚ ɝɪ ɹɡ ɧɟ ɧɢ ɹ ɢɫ ɬɨ ɱɧ ɢɤ ɨɜ  ɜɨ ɞɨ ɫɧ ɚɛ ɠɟ ɧɢ ɹ ɢ 

ɜɨ ɞɨ ɩɪ ɨɜ ɨɞ ɧɵ ɯ ɫɨ ɨɪ ɭɠ ɟɧ ɢɣ , ɚ ɬɚ ɤɠ ɟ ɬɟ ɪɪ ɢɬ ɨɪ ɢɣ , ɧɚ  ɤɨ ɬɨ ɪɵ ɯ ɨɧ ɢ 

ɪɚ ɫɩ ɨɥ ɨɠ ɟɧ ɵ. 

ȼ ɤɚ ɠɞ ɨɦ  ɢɡ  ɬɪ ɟɯ  ɩɨ ɹɫ ɨɜ , ɚ ɬɚ ɤɠ ɟ ɜ ɩɪ ɟɞ ɟɥ ɚɯ  ɫɚ ɧɢ ɬɚ ɪɧ ɨ-ɡɚ ɳɢ ɬɧ ɨɣ  

ɩɨ ɥɨ ɫɵ  (ɋɁ ɉ), ɫɨ ɨɬ ɜɟ ɬɫ ɬɜ ɟɧ ɧɨ  ɢɯ  ɧɚ ɡɧ ɚɱ ɟɧ ɢɸ , ɭɫ ɬɚ ɧɚ ɜɥ ɢɜ ɚɟ ɬɫ ɹ ɫɩ ɟɰ ɢɚ ɥɶ ɧɵ ɣ 

ɪɟ ɠɢ ɦ ɢ ɨɩ ɪɟ ɞɟ ɥɹ ɟɬ ɫɹ  ɤɨ ɦɩ ɥɟ ɤɫ  ɦɟ ɪɨ ɩɪ ɢɹ ɬɢ ɣ, ɧɚ ɩɪ ɚɜ ɥɟ ɧɧ ɵɯ  ɧɚ  

ɩɪ ɟɞ ɭɩ ɪɟ ɠɞ ɟɧ ɢɟ  ɭɯ ɭɞ ɲɟ ɧɢ ɹ ɤɚ ɱɟ ɫɬ ɜɚ  ɜɨ ɞɵ . 

ɉɟɪɜɵɣ ɩɨɹɫ ɡɨɧɵ ɫɚɧɢɬɚɪɧɨɣ ɨɯɪɚɧɵ ɢɫɬɨɱɧɢɤɚ. Ƚɪ ɚɧ ɢɰ ɵ ɩɟ ɪɜ ɨɝ ɨ 

ɩɨ ɹɫ ɚ ɡɨ ɧɵ  ɫɚ ɧɢ ɬɚ ɪɧ ɨɣ  ɨɯ ɪɚ ɧɵ  ɭɫ ɬɚ ɧɚ ɜɥ ɢɜ ɚɟ ɬɫ ɹ ɧɚ  ɪɚ ɫɫ ɬɨ ɹɧ ɢɢ  ɧɟ  ɦɟ ɧɟ ɟ 30 ɦ 

ɨɬ  ɜɨ ɞɨ ɡɚ ɛɨ ɪɚ  ɩɪ ɢ ɢɫ ɩɨ ɥɶ ɡɨ ɜɚ ɧɢ ɢ ɡɚ ɳɢ ɳɟ ɧɧ ɵɯ  ɩɨ ɞɡ ɟɦ ɧɵ ɯ ɜɨ ɞ (ɡɚ ɳɢ ɳɟ ɧɧ ɵɟ  

ɹɜ ɥɹ ɸɬ ɫɹ  ɧɚ ɩɨ ɪɧ ɵɟ  ɜɨ ɞɵ ). ȿɝ ɨ ɧɚ ɡɧ ɚɱ ɟɧ ɢɟ  – ɡɚ ɳɢ ɬɚ  ɦɟ ɫɬ ɚ ɜɨ ɞɨ ɡɚ ɛɨ ɪɚ  ɨɬ  

ɫɥ ɭɱ ɚɣ ɧɨ ɝɨ  ɢɥ ɢ ɭɦ ɵɲ ɥɟ ɧɧ ɨɝ ɨ ɡɚ ɝɪ ɹɡ ɧɟ ɧɢ ɹ ɢɥ ɢ ɩɨ ɜɪ ɟɠ ɞɟ ɧɢ ɹ. 

Ƚɪ ɚɧ ɢɰ ɚ ɩɟ ɪɜ ɨɝ ɨ ɩɨ ɹɫ ɚ ɭɞ ɚɥ ɟɧ ɚ ɨɬ  ɤɪ ɚɣ ɧɢ ɯ ɫɤ ɜɚ ɠɢ ɧ ɧɚ  50 ɦ. 

ȼɬɨɪɨɣ ɩɨɹɫ ɡɨɧɵ ɫɚɧɢɬɚɪɧɨɣ ɨɯɪɚɧɵ ɢɫɬɨɱɧɢɤɚ. Ƚɪ ɚɧ ɢɰ ɵ ɜɬ ɨɪ ɨɝ ɨ 

ɩɨ ɹɫ ɚ ɫɚ ɧɢ ɬɚ ɪɧ ɨɣ  ɨɯ ɪɚ ɧɵ  (ɩɨ ɹɫ  ɨɝ ɪɚ ɧɢ ɱɟ ɧɢ ɣ  ɢɥ ɢ ɡɨ ɧɚ  ɦɢ ɤɪ ɨɛ ɧɨ ɝɨ  

ɡɚ ɝɪ ɹɡ ɧɟ ɧɢ ɹ) ɢɫ ɬɨ ɱɧ ɢɤ ɚ ɭɫ ɬɚ ɧɚ ɜɥ ɢɜ ɚɸ ɬɫ ɹ ɝɢ ɞɪ ɨɞ ɢɧ ɚɦ ɢɱ ɟɫ ɤɢ ɦɢ  ɪɚ ɫɱ ɟɬ ɚɦ ɢ. 

Ɉɫ ɧɨ ɜɧ ɵɦ  ɩɚ ɪɚ ɦɟ ɬɪ ɨɦ , ɨɩ ɪɟ ɞɟ ɥɹ ɸɳ ɢɦ  ɪɚ ɫɫ ɬɨ ɹɧ ɢɟ  ɨɬ  ɝɪ ɚɧ ɢɰ  ɜɬ ɨɪ ɨɝ ɨ ɩɨ ɹɫ ɚ 

ɡɨ ɧɵ  ɫɚ ɧɢ ɬɚ ɪɧ ɨɣ  ɨɯ ɪɚ ɧɵ  ɞɨ  ɜɨ ɞɨ ɡɚ ɛɨ ɪɚ , ɹɜ ɥɹ ɟɬ ɫɹ  ɪɚ ɫɱ ɟɬ ɧɨ ɟ ɜɪ ɟɦ ɹ 

ɩɪ ɨɞ ɜɢ ɠɟ ɧɢ ɹ ɦɢ ɤɪ ɨɛ ɧɨ ɝɨ  ɡɚ ɝɪ ɹɡ ɧɟ ɧɢ ɹ ɫ ɩɨ ɬɨ ɤɨ ɦ ɩɨ ɞɡ ɟɦ ɧɵ ɯ ɜɨ ɞ ɤ ɜɨ ɞɨ ɡɚ ɛɨ ɪɭ , 
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ɤɨ ɬɨ ɪɨ ɟ ɞɨ ɥɠ ɧɨ  ɛɵ ɬɶ  ɞɨ ɫɬ ɚɬ ɨɱ ɧɵ ɦ ɞɥ ɹ ɷɮ ɮɟ ɤɬ ɢɜ ɧɨ ɝɨ  ɫɚ ɦɨ ɨɱ ɢɳ ɟɧ ɢɹ  ɜɨ ɞɵ . 

ɉɨ ɫɤ ɨɥ ɶɤ ɭ ɫɤ ɜɚ ɠɢ ɧɵ  ɧɚ ɯɨ ɞɹ ɬɫ ɹ ɜ III  ɤɥ ɢɦ ɚɬ ɢɱ ɟɫ ɤɨ ɦ ɪɚ ɣɨ ɧɟ  ɢ ɧɟ  ɢɦ ɟɸ ɬ 

ɧɟ ɩɨ ɫɪ ɟɞ ɫɬ ɜɟ ɧɧ ɨɣ  ɝɢ ɞɪ ɚɜ ɥɢ ɱɟ ɫɤ ɨɣ  ɫɜ ɹɡ ɢ ɫ ɨɬ ɪɵ ɬɵ ɦ ɜɨ ɞɨ ёɦɨ ɦ, ɬɨ  ɩɪ ɢɧ ɢɦ ɚɟ ɦ ܶˏ = ʹͲͲ ɫɭ ɬɨ ɤ. 

Ɋɚɡɦɟɪ ɜɬɨɪɨɝɨ ɩɨɹɫɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

 ܴଶ = √ ொ∙்ˏ𝜋∙𝑀∙𝑛,                                                                                             (6.1) 

ɝɞɟ  Ɍɦ – ɜɪɟɦɹ ɩɪɨɞɜɢɠɟɧɢɹ ɦɢɤɪɨɛɧɨɝɨ ɡɚɪɚɠɟɧɢɹ, 200 ɫɭɬɨɤ;  

 Q – ɪɚɫɯɨɞ ɜɨɞɵ, ˏଷ/˔˖˕; 

 M – ɦɨɳɧɨɫɬɶ ɜɨɞɨɧɨɫɧɨɝɨ ɩɥɚɫɬɚ, ɦ; 

 n – ɩɨɪɢɫɬɨɫɬɶ ɩɨɪɨɞɵ, ɞɥɹ ɦɟɥɤɨɡɟɪɧɢɫɬɨɝɨ ɩɟɫɤɚ. ɉɪɢɧɢɦɚɟɦ n = 0,75 

  ܴଶ = √ ଶ଺଻,ଶ଼∙ଶ଴଴ଷ,ଵସ∙ଵହ∙଴,ଶଶ = ͹ͳ,ͺ ˏ   

ɉɪɢ ɩɪɢɦɹɬɨɦ ɪɚɫɱɟɬɧɨɦ ɜɪɟɦɟɧɢ, ɩɪɢɧɢɦɚɟɦ ܴ = ͹ͳ,ͺ ˏ, ɬ.ɟ. ɝɪɚɧɢɰɚ 

ɜɬɨɪɨɝɨ ɩɨɹɫɚ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 71,8 ɦɟɬɪɨɜ. 

ɇɚ  ɬɟ ɪɪ ɢɬ ɨɪ ɢɢ  ɜɬ ɨɪ ɨɝ ɨ ɩɨ ɹɫ ɚ ɡɚ ɩɪ ɟɳ ɚɟ ɬɫ ɹ: 

- ɡɚ ɝɪ ɹɡ ɧɟ ɧɢ ɟ ɬɟ ɪɪ ɢɬ ɨɪ ɢɢ  ɧɟ ɱɢ ɫɬ ɨɬ ɚɦ ɢ, ɦɭ ɫɨ ɪɨ ɦ, ɧɚ ɜɨ ɡɨ ɦ ɢ 

ɩɪ ɨɦ ɵɲ ɥɟ ɧɧ ɵɦ ɢ ɨɬ ɯɨ ɞɚ ɦɢ ; 

- ɪɚ ɡɦ ɟɳ ɟɧ ɢɟ  ɫɤ ɥɚ ɞɨ ɜ Ƚɋ Ɇ, ɹɞ ɨɯ ɢɦ ɢɤ ɚɬ ɨɜ , ɭɞ ɨɛ ɪɟ ɧɢ ɣ, ɧɚ ɤɨ ɩɢ ɬɟ ɥɟ ɣ, 

ɲɥ ɚɦ ɨɯ ɪɚ ɧɢ ɥɢ ɳ; 

- ɩɪ ɢɦ ɟɧ ɟɧ ɢɟ  ɭɞ ɨɛ ɪɟ ɧɢ ɣ ɢ ɹɞ ɨɯ ɢɦ ɢɤ ɚɬ ɨɜ ; 

- ɪɚ ɫɩ ɨɥ ɨɠ ɟɧ ɢɟ  ɩɚ ɫɬ ɛɢ ɳ ɜ ɩɪ ɢɛ ɪɟ ɠɧ ɨɣ  ɩɨ ɥɨ ɫɟ  ɲɢ ɪɢ ɧɨ ɣ ɞɨ  300ɦ; 

- ɞɨ ɛɵ ɱɚ  ɩɟ ɫɤ ɚ ɢ ɝɪ ɚɜ ɢɹ  ɢɡ  ɜɨ ɞɨ ɯɪ ɚɧ ɢɥ ɢɳ ɚ ɢ ɞɧ ɨɭ ɝɥ ɭɛ ɢɬ ɟɥ ɶɧ ɵɟ  ɪɚ ɛɨ ɬɵ . 

Ɍɪɟɬɢɣ ɩɨɹɫ ɡɨɧɵ ɫɚɧɢɬɚɪɧɨɣ ɨɯɪɚɧɵ ɢɫɬɨɱɧɢɤɚ. Ƚɪɚɧɢɰɵ ɬɪɟɬɶɟɝɨ ɩɨɹɫɚ 

ɡɨɧɵ ɫɚɧɢɬɚɪɧɨɣ ɨɯɪɚɧɵ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɡɚɳɢɬɵ ɩɨɞɡɟɦɧɵɯ ɜɨɞ ɨɬ 

ɯɢɦɢɱɟɫɤɢɯ ɡɚɝɪɹɡɧɟɧɢɣ ɢɥɢ ɪɚɞɢɨɯɢɦɢɱɟɫɤɨɝɨ ɡɚɝɪɹɡɧɟɧɢɹ ɜɨɞɵ ɞɨ 

ɜɨɞɨɡɚɛɨɪɚ. Ɋɚɫɱɟɬɧɨɟ ɜɪɟɦɹ ɩɪɨɞɜɢɠɟɧɢɹ ɡɚɝɪɹɡɧɟɧɢɣ ɞɨɥɠɧɨ ɛɵɬɶ ɩɨ 
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ɩɪɢɧɹɬɨɣ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨɞɨɡɚɛɨɪɚ, ɧɨ ɧɟ ɦɟɧɟɟ 25 ɥɟɬ (25 

– 50 ɥɟɬ ≈ 104), ɬɨ ɩɪɢɧɢɦɚɟɦ ܶ̆ = 104 ɥɟɬ. 

Ɋɚɫɫɬɨɹɧɢɟ ɞɨ ɝɪɚɧɢɰ ɬɪɟɬɶɟɝɨ ɩɨɹɫɚ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ 

ܴ = √ ܳ ∙ ܶ̆͵,ͳͶ ∙ 𝑀 ∙ ݊,                                                                                           ሺ͸.ʹሻ 

 
ɝɞɟ  ܳ – ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɜɨɞɨɡɚɛɨɪɚ, ɦ3/ɫɭɬ.; ܶ̆  – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨɞɨɡɚɛɨɪɚ, ɥɟɬ; ݉˔˓ – ɫɪɟɞɧɹɹ ɦɨɳɧɨɫɬɶ ɜɨɞɨɧɨɫɧɨɝɨ ɝɨɪɢɡɨɧɬɚ, ɦ;   ݊ – ɩɨɪɢɫɬɨɫɬɶ ɩɨɪɨɞ ɜɨɞɨɧɨɫɧɨɝɨ ɩɥɚɫɬɚ, ɞɥɹ ɫɪɟɞɧɟɣ ɤɪɭɩɧɨɫɬɢ ɩɟɫɤɚ – 

0,75.  

ܴ = √ ʹ͸͹,ʹͺ ∙ ͳͲସ͵,ͳͶ ∙ ͳͷ ∙ Ͳ,͹ͷ  = √͹ͷ͸͸͵,ͳʹͺ = ʹ͹ͷ,ͳ ˏ      
 

ɉɪɢ ɩɪɢɦɹɬɨɦ ɪɚɫɱɟɬɧɨɦ ɜɪɟɦɟɧɢ, ɩɪɢɧɢɦɚɟɦ ܴ = ʹ͹ͷ,ͳ ˏ, ɬ.ɟ. ɝɪɚɧɢɰɚ 

ɬɪɟɬɶɟɝɨ ɩɨɹɫɚ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 275,1 ɦ. 

ɇɚɣɞёɦ ɫɪɟɞɧɢɣ ɩɨɹɫ ɤɚɤ ɫɪɟɞɧɟɚɪɢɮɦɟɬɢɱɟɫɤɨɟ ɦɟɠɞɭ 2 ɢ 3 ɩɨɹɫɚɦɢ 

ɁɋɈ ɩɨ ɮɨɪɦɭɥɟ 

 ܴ˔˓ = ோమ+ோయଶ ,                                                                                            (6.3)  

 ܴ˔˓ = ଻ଵ,଼+ଶ଻ହ,ଵଶ = ͳͶ͸,Ͷͷ ˏ. 
5.6 Ɉɯɪɚɧɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɮɟɪɦ ɢ ɤɨɦɩɥɟɤɫɨɜ 

КɊɋ 

Ɂɚ ɩɪ ɟɳ ɚɟ ɬɫ ɹ ɫɬ ɪɨ ɢɬ ɟɥ ɶɫ ɬɜ ɨ ɮɟ ɪɦ  ɢ ɤɨ ɦɩ ɥɟ ɤɫ ɨɜ  ɤɪ ɭɩ ɧɨ ɝɨ  ɪɨ ɝɚ ɬɨ ɝɨ  ɫɤ ɨɬ ɚ 

ɧɚ  ɬɟ ɪɪ ɢɬ ɨɪ ɢɹ ɯ ɛɵ ɜɲ ɢɯ  ɫɤ ɨɬ ɨɦ ɨɝ ɢɥ ɶɧ ɢɤ ɨɜ , ɤɥ ɚɞ ɛɢ ɳ, ɨɱ ɢɫ ɬɧ ɵɯ  ɫɨ ɨɪ ɭɠ ɟɧ ɢɣ  ɢ 

ɧɚ ɜɨ ɡɨ ɯɪ ɚɧ ɢɥ ɢɳ , ɡɨ ɧ ɭɬ ɢɥ ɢɡ ɚɰ ɢɢ  ɩɪ ɨɦ ɵɲ ɥɟ ɧɧ ɵɯ  ɨɬ ɯɨ ɞɨ ɜ (ɫɜ ɚɥ ɨɤ ), 

ɤɨ ɠɟ ɜɟ ɧɧ ɨ-ɫɵ ɪɶ ɟɜ ɵɯ  ɩɪ ɟɞ ɩɪ ɢɹ ɬɢ ɣ. 

Ɍɟ ɪɪ ɢɬ ɨɪ ɢɹ  ɠɢ ɜɨ ɬɧ ɨɜ ɨɞ ɱɟ ɫɤ ɢɯ  ɮɟ ɪɦ  ɢ ɤɨ ɦɩ ɥɟ ɤɫ ɨɜ  ɞɨ ɥɠ ɧɚ  ɛɵ ɬɶ  ɭɞ ɚɥ ɟɧ ɚ 

ɨɬ  ɨɬ ɤɪ ɵɬ ɵɯ  ɜɨ ɞɨ ɢɫ ɬɨ ɱɧ ɢɤ ɨɜ  (ɪɟ ɤɢ , ɨɡ ɟɪ ɚ) ɧɚ  ɪɚ ɫɫ ɬɨ ɹɧ ɢɟ  ɧɟ  ɦɟ ɧɟ ɟ 500 ɦ. 
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Ɍɟ ɪɪ ɢɬ ɨɪ ɢɹ  ɠɢ ɜɨ ɬɧ ɨɜ ɨɞ ɱɟ ɫɤ ɢɯ  ɮɟ ɪɦ  ɢ ɤɨ ɦɩ ɥɟ ɤɫ ɨɜ  ɞɨ ɥɠ ɧɚ  ɛɵ ɬɶ  ɭɞ ɚɥ ɟɧ ɚ ɨɬ  

ɨɬ ɤɪ ɵɬ ɵɯ  ɜɨ ɞɧ ɵɯ  ɢɫ ɬɨ ɱɧ ɢɤ ɨɜ  (ɪɟ ɤɢ , ɨɡ ɟɪ ɚ), ɨɬ ɞɟ ɥɟ ɧɚ  ɨɬ  ɧɢ ɯ ɩɪ ɢɛ ɪɟ ɠɧ ɨɣ  

ɡɚ ɳɢ ɬɧ ɨɣ  ɩɨ ɥɨ ɫɨ ɣ.  

Ⱦɥ ɹ ɪɟ ɤɢ , ɪɭ ɱɶ ɹ ɩɪ ɨɬ ɹɠ ɟɧ ɧɨ ɫɬ ɶɸ  ɦɟ ɧɟ ɟ ɞɟ ɫɹ ɬɢ  ɤɢ ɥɨ ɦɟ ɬɪ ɨɜ  ɨɬ  ɢɫ ɬɨ ɤɚ  ɞɨ  

ɭɫ ɬɶ ɹ ɜɨ ɞɨ ɨɯ ɪɚ ɧɧ ɚɹ  ɡɨ ɧɚ  ɫɨ ɜɩ ɚɞ ɚɟ ɬ ɫ ɩɪ ɢɛ ɪɟ ɠɧ ɨɣ  ɡɚ ɳɢ ɬɧ ɨɣ  ɩɨ ɥɨ ɫɨ ɣ. Ɋɚ ɞɢ ɭɫ  

ɜɨ ɞɨ ɨɯ ɪɚ ɧɧ ɨɣ  ɡɨ ɧɵ  ɞɥ ɹ ɢɫ ɬɨ ɤɨ ɜ ɪɟ ɤɢ , ɪɭ ɱɶ ɹ ɭɫ ɬɚ ɧɚ ɜɥ ɢɜ ɚɟ ɬɫ ɹ ɜ ɪɚ ɡɦ ɟɪ ɟ 

ɩɹ ɬɢ ɞɟ ɫɹ ɬɢ  ɦɟ ɬɪ ɨɜ . 

ɒɢ ɪɢ ɧɚ  ɜɨ ɞɨ ɨɯ ɪɚ ɧɧ ɨɣ  ɡɨ ɧɵ  ɨɡ ɟɪ ɚ, ɜɨ ɞɨ ɯɪ ɚɧ ɢɥ ɢɳ ɚ, ɡɚ  ɢɫ ɤɥ ɸɱ ɟɧ ɢɟ ɦ 

ɨɡ ɟɪ ɚ, ɪɚ ɫɩ ɨɥ ɨɠ ɟɧ ɧɨ ɝɨ  ɜɧ ɭɬ ɪɢ  ɛɨ ɥɨ ɬɚ , ɢɥ ɢ ɨɡ ɟɪ ɚ, ɜɨ ɞɨ ɯɪ ɚɧ ɢɥ ɢɳ ɚ ɫ ɚɤ ɜɚ ɬɨ ɪɢ ɟɣ  

ɦɟ ɧɟ ɟ 0,5 ɤɜ ɚɞ ɪɚ ɬɧ ɨɝ ɨ ɤɢ ɥɨ ɦɟ ɬɪ ɚ, ɭɫ ɬɚ ɧɚ ɜɥ ɢɜ ɚɟ ɬɫ ɹ ɜ ɪɚ ɡɦ ɟɪ ɟ ɩɹ ɬɢ ɞɟ ɫɹ ɬɢ  

ɦɟ ɬɪ ɨɜ . ɒɢ ɪɢ ɧɚ  ɜɨ ɞɨ ɨɯ ɪɚ ɧɧ ɨɣ  ɡɨ ɧɵ  ɜɨ ɞɨ ɯɪ ɚɧ ɢɥ ɢɳ ɚ, ɪɚ ɫɩ ɨɥ ɨɠ ɟɧ ɧɨ ɝɨ  ɧɚ  

ɜɨ ɞɨ ɬɨ ɤɟ , ɭɫ ɬɚ ɧɚ ɜɥ ɢɜ ɚɟ ɬɫ ɹ ɪɚ ɜɧ ɨɣ  ɲɢ ɪɢ ɧɟ  ɜɨ ɞɨ ɨɯ ɪɚ ɧɧ ɨɣ  ɡɨ ɧɵ  ɷɬ ɨɝ ɨ ɜɨ ɞɨ ɬɨ ɤɚ . 

Ɏɟ ɪɦ ɚ (ɤɨ ɦɩ ɥɟ ɤɫ ) ɞɨ ɥɠ ɧɚ  ɛɵ ɬɶ  ɡɚ ɩɪ ɨɟ ɤɬ ɢɪ ɨɜ ɚɧ ɚ ɬɚ ɤɢ ɦ ɨɛ ɪɚ ɡɨ ɦ, ɱɬ ɨɛ ɵ 

ɧɚ ɜɨ ɡ ɢ ɧɚ ɜɨ ɡɧ ɵɟ  ɫɬ ɨɤ ɢ ɧɟ  ɡɚ ɝɪ ɹɡ ɧɹ ɥɢ  ɨɤ ɪɭ ɠɚ ɸɳ ɭɸ  ɫɪ ɟɞ ɭ, ɝɪ ɭɧ ɬɨ ɜɵ ɟ ɢ 

ɩɨ ɞɡ ɟɦ ɧɵ ɟ ɜɨ ɞɵ  ɢ ɛɵ ɥɢ  ɩɪ ɟɞ ɭɫ ɦɨ ɬɪ ɟɧ ɵ ɦɟ ɪɨ ɩɪ ɢɹ ɬɢ ɹ ɩɨ  ɢɯ  ɦɚ ɤɫ ɢɦ ɚɥ ɶɧ ɨɣ  

ɭɬ ɢɥ ɢɡ ɚɰ ɢɢ  ɜ ɫɨ ɨɬ ɜɟ ɬɫ ɬɜ ɢɢ  ɫ ɬɪ ɟɛ ɨɜ ɚɧ ɢɹ ɦɢ  ɦɟ ɬɨ ɞɨ ɜ ɪɚ ɫɱ ɟɬ ɨɜ  ɪɚ ɫɫ ɟɢ ɜɚ ɧɢ ɹ 

ɜɵ ɛɪ ɨɫ ɨɜ  ɜɪ ɟɞ ɧɵ ɯ (ɡɚ ɝɪ ɹɡ ɧɹ ɸɳ ɢɯ ) ɜɟ ɳɟ ɫɬ ɜ ɜ ɚɬ ɦɨ ɫɮ ɟɪ ɧɨ ɦ ɜɨ ɡɞ ɭɯ ɟ.  

ɋɨ ɨɪ ɭɠ ɟɧ ɢɹ  ɞɥ ɹ ɨɛ ɪɚ ɛɨ ɬɤ ɢ ɤɨ ɠɧ ɨɝ ɨ ɩɨ ɤɪ ɨɜ ɚ ɠɢ ɜɨ ɬɧ ɵɯ  (ɤɭ ɩɨ ɧɧ ɚɹ  ɜɚ ɧɧ ɚ 

ɢɥ ɢ ɩɥ ɨɳ ɚɞ ɤɚ  ɞɥ ɹ ɞɟ ɡɢ ɧɮ ɟɤ ɰɢ ɢ) ɞɨ ɥɠ ɧɵ  ɪɚ ɡɦ ɟɳ ɚɬ ɶɫ ɹ ɜ ɦɟ ɫɬ ɟ, ɭɞ ɨɛ ɧɨ ɦ ɞɥ ɹ 

ɨɬ ɜɨ ɞɚ  ɞɟ ɡɢ ɧɮ ɢɰ ɢɪ ɭɸ ɳɟ ɝɨ  ɪɚ ɫɬ ɜɨ ɪɚ  ɜ ɨɬ ɫɬ ɨɣ ɧɢ ɤ. 

ɍɞ ɟɥ ɶɧ ɵɟ  ɩɨ ɤɚ ɡɚ ɬɟ ɥɢ  ɡɚ ɝɪ ɹɡ ɧɹ ɸɳ ɢɯ  ɜɟ ɳɟ ɫɬ ɜ, ɩɨ ɩɚ ɞɚ ɸɳ ɢɯ  ɜ ɚɬ ɦɨ ɫɮ ɟɪ ɭ 

ɨɬ  ɨɬ ɤɪ ɵɬ ɵɯ  ɧɚ ɜɨ ɡɨ ɯɪ ɚɧ ɢɥ ɢɳ , ɩɪ ɢɧ ɢɦ ɚɸ ɬ ɜ ɪɚ ɫɱ ɟɬ ɟ ɧɚ  1 ɦ3 ɧɚ ɜɨ ɡɚ : 

- ɚɦ ɦɢ ɚɤ ɚ - 0,0122 ɦɝ /ɫ; 

-ɫɟ ɪɨ ɜɨ ɞɨ ɪɨ ɞɚ  -0,0015 ɦɝ /ɫ. 

Ɉɪ ɝɚ ɧɢ ɱɟ ɫɤ ɢɟ  ɨɬ ɯɨ ɞɵ  (ɧɚ ɜɨ ɡ, ɧɚ ɜɨ ɡɧ ɵɟ  ɫɬ ɨɤ ɢ) ɩɨ ɫɥ ɟ ɢɯ  ɩɨ ɞɝ ɨɬ ɨɜ ɤɢ  ɤ 

ɢɫ ɩɨ ɥɶ ɡɨ ɜɚ ɧɢ ɸ ɧɚ  ɭɞ ɨɛ ɪɟ ɧɢ ɹ ɩɨ  ɮɢ ɡɢ ɱɟ ɫɤ ɢɦ , ɦɟ ɯɚ ɧɢ ɱɟ ɫɤ ɢɦ , 
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ɬɨ ɤɫ ɢɤ ɨɥ ɨɝ ɢɱ ɟɫ ɤɢ ɦ, ɜɟ ɬɟ ɪɢ ɧɚ ɪɧ ɨ-ɫɚ ɧɢ ɬɚ ɪɧ ɵɦ  ɢ ɝɢ ɝɢ ɟɧ ɢɱ ɟɫ ɤɢ ɦ ɩɨ ɤɚ ɡɚ ɬɟ ɥɹ ɦ 

ɞɨ ɥɠ ɧɵ  ɫɨ ɨɬ ɜɟ ɬɫ ɬɜ ɨɜ ɚɬ ɶ ɬɪ ɟɛ ɨɜ ɚɧ ɢɹ ɦ ȽɈ ɋɌ  26074 ɢ ȽɈ ɋɌ  Ɋ 53117. 

ɉɪ ɢ ɩɪ ɨɟ ɤɬ ɢɪ ɨɜ ɚɧ ɢɢ  ɮɟ ɪɦ  ɢ ɤɨ ɦɩ ɥɟ ɤɫ ɨɜ  ɤɪ ɭɩ ɧɨ ɝɨ  ɪɨ ɝɚ ɬɨ ɝɨ  ɫɤ ɨɬ ɚ 

ɧɟ ɨɛ ɯɨ ɞɢ ɦɨ  ɨɫ ɭɳ ɟɫ ɬɜ ɥɹ ɬɶ  ɪɚ ɫɱ ɟɬ  ɪɚ ɫɫ ɟɢ ɜɚ ɧɢ ɹ, ɭɞ ɚɥ ɹɟ ɦɨ ɝɨ  ɜɟ ɧɬ ɢɥ ɹɰ ɢɟ ɣ ɢɡ  

ɡɞ ɚɧ ɢɣ  ɡɚ ɝɪ ɹɡ ɧɟ ɧɧ ɨɝ ɨ ɜɨ ɡɞ ɭɯ ɚ. 

Ɏɟ ɪɦ ɵ ɢ ɤɨ ɦɩ ɥɟ ɤɫ ɵ ɤɪ ɭɩ ɧɨ ɝɨ  ɪɨ ɝɚ ɬɨ ɝɨ  ɫɤ ɨɬ ɚ ɞɨ ɥɠ ɧɵ  ɪɚ ɫɩ ɨɥ ɚɝ ɚɬ ɶɫ ɹ 

ɬɚ ɤɢ ɦ ɨɛ ɪɚ ɡɨ ɦ, ɱɬ ɨɛ ɵ ɨɫ ɧɨ ɜɧ ɨɟ  ɧɚ ɩɪ ɚɜ ɥɟ ɧɢ ɟ ɜɟ ɬɪ ɨɜ  ɛɵ ɥɨ  ɜ ɩɪ ɨɬ ɢɜ ɨɩ ɨɥ ɨɠ ɧɭ ɸ 

ɨɬ  ɩɨ ɫɟ ɥɟ ɧɢ ɹ ɫɬ ɨɪ ɨɧ ɭ. ȼɨ  ɜɫ ɟɯ  ɫɥ ɭɱ ɚɹ ɯ ɢ ɜɨ  ɜɫ ɟ ɩɟ ɪɢ ɨɞ ɵ ɝɨ ɞɚ  ɤɨ ɧɰ ɟɧ ɬɪ ɚɰ ɢɹ  

ɡɚ ɝɪ ɹɡ ɧɹ ɸɳ ɢɯ  ɜɟ ɳɟ ɫɬ ɜ, ɜɵ ɞɟ ɥɹ ɟɦ ɵɯ  ɮɟ ɪɦ ɨɣ  (ɤɨ ɦɩ ɥɟ ɤɫ ɨɦ ), ɧɚ  ɝɪ ɚɧ ɢɰ ɟ 

ɫɚ ɧɢ ɬɚ ɪɧ ɨ-ɡɚ ɳɢ ɬɧ ɨɣ  ɡɨ ɧɵ  ɫɨ ɜɦ ɟɫ ɬɧ ɨ ɫ ɮɨ ɧɨ ɜɵ ɦɢ  ɤɨ ɧɰ ɟɧ ɬɪ ɚɰ ɢɹ ɦɢ  ɧɟ  ɞɨ ɥɠ ɧɚ  

ɩɪ ɟɜ ɵɲ ɚɬ ɶ ɡɧ ɚɱ ɟɧ ɢɣ , ɪɚ ɜɧ ɵɯ  ɉȾ Ʉ, ɭɫ ɬɚ ɧɨ ɜɥ ɟɧ ɧɵ ɯ ɞɥ ɹ ɚɬ ɦɨ ɫɮ ɟɪ ɧɨ ɝɨ  ɜɨ ɡɞ ɭɯ ɚ 

ɧɚ ɫɟ ɥɟ ɧɧ ɵɯ  ɦɟ ɫɬ .  

Ɋɚ ɫɩ ɨɥ ɨɠ ɟɧ ɢɟ  ɡɞ ɚɧ ɢɣ  ɢ ɫɨ ɨɪ ɭɠ ɟɧ ɢɣ  ɞɨ ɥɠ ɧɨ  ɫɩ ɨɫ ɨɛ ɫɬ ɜɨ ɜɚ ɬɶ  ɫɤ ɜɨ ɡɧ ɨɦ ɭ 

ɩɪ ɨɜ ɟɬ ɪɢ ɜɚ ɧɢ ɸ. ɉɪ ɢ ɤɨ ɦɩ ɨɧ ɨɜ ɤɟ  ɝɟ ɧɩ ɥɚ ɧɚ  ɫɨ  ɡɞ ɚɧ ɢɹ ɦɢ  ɪɚ ɡɥ ɢɱ ɧɨ ɣ ɜɵ ɫɨ ɬɵ  

ɡɞ ɚɧ ɢɹ  ɦɟ ɧɶ ɲɟ ɣ ɜɵ ɫɨ ɬɵ  ɫɥ ɟɞ ɭɟ ɬ ɪɚ ɡɦ ɟɳɚɬɶ ɫ ɧɚɜɟɬɪɟɧɧɨɣ ɫɬɨɪɨɧɵ ɮɟɪɦɵ 

(ɤɨɦɩɥɟɤɫɚ). 
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ɁȺɄɅɘЧȿɇɂȿ 

 ȼ ɪɟɡɭɥɶɬɚɬɟ ɜɵɩɨɥɧɟɧɢɹ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ 

ɪɚɫɫɦɨɬɪɟɧɵ ɜɨɩɪɨɫɵ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɫɟɥɚ ɢ ɮɟɪɦɵ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜ 

Ⱥɛɚɧɫɤɨɦ ɪɚɣɨɧɟ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ. ɂɫɬɨɱɧɢɤɨɜ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɩɪɢɧɹɬɵ 

ɩɨɞɡɟɦɧɵɟ ɜɨɞɵ. Ⱦɥɹ ɨɛɟɡɡɚɪɚɠɢɜɚɧɢɹ ɜɨɞɵ ɩɪɢɦɟɧɹɟɬɫɹ ɍɎ ɨɛɥɭɱɟɧɢɟ.  

 ɇɚ ɬɟɪɪɢɬɨɪɢɢ ɫɟɥɚ ɪɚɫɩɨɥɨɠɟɧɚ ɮɟɪɦɚ ɤɪɭɩɧɨɝɨ ɪɨɝɚɬɨɝɨ ɫɤɨɬɚ. Ɏɟɪɦɚ 

ɫɨɞɟɪɠɢɬ 600 ɝɨɥɨɜ. Ɋɚɫɯɨɞ ɜɨɞɵ ɧɚ ɩɨɟɧɢɟ ɫɨɫɬɚɜɥɹɟɬ: 

 Ʉɨɪɨɜɵ – ɯɨɥɨɞɧɚɹ ɜɨɞɚ – 85ɥ, ɝɨɪɹɱɚɹ ɜɨɞɚ – 15ɥ ɜ ɫɭɬɤɢ ɧɚ ɨɞɧɭ ɝɨɥɨɜɭ 

 Ɍɟɥɹɬɚ – ɯɨɥɨɞɧɚɹ ɜɨɞɚ – 18ɥ, ɝɨɪɹɱɚɹ ɜɨɞɚ – 2ɥ ɜ ɫɭɬɤɢ ɧɚ ɨɞɧɭ ɝɨɥɨɜɭ 

Ɉɛɳɢɣ ɫɭɬɨɱɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ ɧɚ ɮɟɪɦɟ ɫɨɫɬɚɜɥɹɟɬ 57,2 ɦ3/ɫɭɬ. 

ɇɚ ɮɟɪɦɟ ɩɪɢɧɹɬɨ ɩɪɢɜɹɡɧɨɟ ɫɨɞɟɪɠɚɧɢɟ ɤɨɪɨɜ. ȼɡɪɨɫɥɵɟ ɤɨɪɨɜɵ ɢ 

ɬɟɥɹɬɚ ɞɨɥɠɧɵ ɛɵɬɶ ɩɨɫɬɨɹɧɧɨ ɨɛɟɫɩɟɱɟɧɵ ɞɨɛɪɨɤɚɱɟɫɬɜɟɧɧɨɣ ɜɨɞɨɣ. 

ȼɨɞɨɫɧɚɛɠɟɧɢɟ ɮɟɪɦɵ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɢɡ ɨɬɞɟɥɶɧɨɣ ɫɤɜɚɠɢɧɚ ɧɚɯɨɞɹɳɟɣɫɹ ɧɚ 

ɬɟɪɪɢɬɨɪɢɢ ɮɟɪɦɵ. ȼɨɞɚ ɩɨɫɬɭɩɚɟɬ ɤ ɩɨɬɪɟɛɢɬɟɥɸ ɬɨɥɶɤɨ ɫ ɨɞɧɨɣ ɫɬɨɪɨɧɵ. ɂɡ 

ɜɨɞɨɧɚɩɨɪɧɨɣ ɛɚɲɧɢ ɜɨɞɚ ɩɪɨɯɨɞɢɬ ɩɨ ɝɥɚɜɧɨɣ ɦɚɝɢɫɬɪɚɥɢ ɞɢɚɦɟɬɪɨɦ 100ɦɦ ɢ 

ɩɨ ɨɬɜɟɬɜɥɟɧɢɹɦ ɞɢɚɦɟɬɪɨɦ 50 ɦɦ ɩɨɫɬɭɩɚɟɬ ɜɨ ɜɧɭɬɪɟɧɧɸɸ ɫɟɬɶ ɤɨɪɨɜɧɢɤɚ. 

ɋɢɫɬɟɦɚ ɜɨɞɨɩɨɟɧɢɹ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɧɚ ɜɵɫɨɬɟ 2,6ɦ ɧɚɞ ɭɪɨɜɧɟɦ ɩɨɥɚ, ɩɨɢɥɤɢ ɧɚ 

ɜɵɫɨɬɟ 0,6 ɦ. Ɍɚɤ ɤɚɤ ɜɨɞɚ, ɢɫɩɨɥɶɡɭɟɦɚɹ ɞɥɹ ɩɨɟɧɢɹ ɠɢɜɨɬɧɵɯ, ɞɨɥɠɧɚ ɢɦɟɬɶ 

ɬɟɦɩɟɪɚɬɭɪɭ ɧɟ ɧɢɠɟ +160ɋ, ɩɨ ɷɬɨɦɭ ɧɚ ɮɟɪɦɟ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɩɨɞɨɝɪɟɜɚɬɟɥɢ 

ɩɨ ɞɜɚ ɜ ɤɚɠɞɨɦ ɤɨɪɨɜɧɢɤɟ. 

Ɋɚɡɪɚɛɨɬɚɧ ɝɟɧɩɥɚɧ ɮɟɪɦɵ ɤɪɭɩɧɨɝɨ ɪɨɝɚɬɨɝɨ ɫɤɨɬɚ. 
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Условные обозначения

1-Скважинный водозабор
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Геолого-технический разрез
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Суглинок
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пылеватый

Глина жирная
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проволочной обмоткой
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S=0,4

м²
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УСТАНОВКА ОБЕЗЗАРАЖИВАНИЯ ВОДЫ

Габаритный чертеж установки УДВ-1А300Н-10-50-89

Монтажный чертеж

Производительность установки1

2

3

4
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№ Наименование показателей

9

Ед. изм.Значение

см вод. ст.

МПа (бар )

10
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шт

ч

В

Гц

кВт

кВт

Частоты питающего напряжения

Потери напора в установке за счет гидравлического сопротивления

Доза УФ облучения, не менее

Срок службы лампы

Рабочее давление в камере обеззараживания

Минимальный и максимальный расходы

Тип лампы

Технические характиристеки

13

Количество ламп в камере

Количество включений/ выключений  в течение срока службы

Масса камеры обеззаражинания

Масса промывочного насоса

Масса пульта управления

Потребляемая мощность промывочного насоса
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11

12

13 Объем камеры обеззараживания

Потребляемая мощность камеры обеззараживания и пульта

Напряжение питания

Корпус камеры обеззараживания1

2

3

4

5

6

7

№ Наименование
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9
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Кабель силовой

Отвод воды

Подвод воды

Пульт управления

Кабель ламповый

Кабель УФ датчика

Насос промывочный

Спецификация

Зона извлечения лампы

Кабель дистанционного управления
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Спецификация
Коровник на 200 мест
Коровник на 200 мест

Доильно-молочный блок
Родильное отделение с цехом сухостоя

Телятник на 200 мест
Цех переработки молока

Котельная
Выгульные площадки

Жижесборник
Траншеи для хранения силоса и сенажа

Закрытый навес для сена
Комбикормовый цех со складом комбикорма

Гараж для средств механизации
Водонапорная башня

Трансформаторная подстанция
Санпропускник с учебными классами
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