
1 

Ɏɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɚɜɬɨɧɨɦɧɨɟ 
ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ ɭɱɪɟɠɞɟɧɢɟ 

ɜɵɫɲɟɝɨ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɝɨ ɨɛɪɚɡɨɜɚɧɢɹ 
«ɋɂȻɂɊɋɄɂɃ ɎȿȾȿɊȺɅɖɇɕɃ ɍɇɂȼȿɊɋɂɌȿɌ» 

 
ɂɧɠɟɧɟɪɧɨ-ɫɬɪɨɢɬɟɥɶɧɵɣ ɢɧɫɬɢɬɭɬ 

ɢɧɫɬɢɬɭɬ 

ɂɧɠɟɧɟɪɧɵɯ ɫɢɫɬɟɦ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ 
ɤɚɮɟɞɪɚ 

  
 

ɍɌȼȿɊɀȾȺɘ                      
Ɂɚɜɟɞɭɸɳɢɣ ɤɚɮɟɞɪɨɣ 
_____   Ⱥ.ɂ. Ɇɚɬɸɲɟɧɤɨ     
 ɩɨɞɩɢɫɶ    ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ  
« _____»   _______  20 ___ ɝ. 

 
 

ȻȺɄȺɅȺȼɊɋɄȺə ɊȺȻɈɌȺ 
 

08.03.01. ɋɬɪɨɢɬɟɥɶɫɬɜɨ 
ɩɨ ɧɚɩɪɚɜɥɟɧɢɸ 

 
 

«Ɋɚɡɪɚɛɨɬɤɚ ɪɚɡɞɟɥɶɧɨɣ ɫɯɟɦɵ ɜɨɞɨɨɬɜɟɞɟɧɢɹ ɞɥɹ ɜɚɯɬɨɜɨɝɨ ɩɨɫɟɥɤɚ ɝɨɪɧɨ-
ɨɛɨɝɚɬɢɬɟɥɶɧɨɣ ɮɚɛɪɢɤɢ» 

 ɬɟɦɚ 
 
 
 
 
 
 

  Ɋɭɤɨɜɨɞɢɬɟɥɶ ________      ɤ.ɬ.ɧ., ɞɨɰɟɧɬ     ɘ.ȼ. Ƚɚɜɪɢɥɨɜɚ 
    ɩɨɞɩɢɫɶ, ɞɚɬɚ    ɞɨɥɠɧɨɫɬɶ, ɭɱɟɧɚɹ ɫɬɟɩɟɧɶ   ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ  
 
ȼɵɩɭɫɤɧɢɤ        ________                                           Ȼ. Ɇ. Ɍɭɥɭɲ  

                        ɩɨɞɩɢɫɶ, ɞɚɬɚ                                                    ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 
 

ɇɨɪɦɨɤɨɧɬɪɨɥɟɪ       ________       ɘ.ȼ. Ƚɚɜɪɢɥɨɜɚ 
                            ɩɨɞɩɢɫɶ, ɞɚɬɚ                                 ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

 
 
 
 

 
Ʉɪɚɫɧɨɹɪɫɤ 2019 



2 

ɊȿɎȿɊȺɌ 

 

ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɩɨ ɬɟɦɟ «Ɋɚɡɪɚɛɨɬɤɚ ɪɚɡɞɟɥɶɧɨɣ 

ɫɯɟɦɵ ɜɨɞɨɨɬɜɟɞɟɧɢɹ ɞɥɹ ɜɚɯɬɨɜɨɝɨ ɩɨɫɟɥɤɚ Ɍɚɥɧɚɯɫɤɨɣ ɝɨɪɧɨ-

ɨɛɨɝɚɬɢɬɟɥɶɧɨɣ ɮɚɛɪɢɤɢ» ɫɨɞɟɪɠɢɬ 81 ɫɬɪɚɧɢɰ ɬɟɤɫɬɨɜɨɝɨ ɞɨɤɭɦɟɧɬɚ, 21 

ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ. 

ȽɈɊɇɈ-ɈȻɈȽȺɌɂɌȿɅɖɇȺə ɎȺȻɊɂɄȺ, ɈɑɂɋɌɇɕȿ 

ɋɈɈɊɍɀȿɇɂə, ɆȿɏȺɇɂɑȿɋɄɂȿ ɎɂɅɖɌɊɕ, ȻɂɈɅɈȽɂɑȿɋɄɂȿ 

ɎɂɅɖɌɊɕ, ɂɈɇɈɈȻɆȿɇɇȺə ɍɋɌȺɇɈȼɄȺ, ɊȺɋɑȿɌ ɍɓȿɊȻɈȼ, 

ɉɊɂɑɂɇȿɇɇɕɏ ȼɈȾɇɈɆɍ ɈȻɔȿɄɌɍ ɁȺ ɋȻɊɈɋ, ȼɈȾɈɈɌȼȾȿɇɂȿ 

ɉɊɈɆɕɒɅȿɇɇɈȽɈ ɉɊȿȾɉɊɂəɌɂə 

Ɉɛɴɟɤɬ ȼɄɊ – ɋɬɨɱɧɵɟ ɜɨɞɵ ɝɨɪɧɨ-ɨɛɨɝɚɬɢɬɟɥɶɧɨɣ ɮɚɛɪɢɤɢ 

ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɢ ɯɨɡɹɣɫɬɜɟɧɧɨ-ɛɵɬɨɜɨɝɨ ɩɪɨɢɫɯɨɠɞɟɧɢɹ.  

ɐɟɥɢ ȼɄɊ:  

- ɩɪɨɢɡɜɟɫɬɢ ɚɧɚɥɢɡ ɫɭɳɟɫɬɜɭɸɳɟɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɫɯɟɦɵ ɨɱɢɫɬɤɢ 

ɫɬɨɱɧɵɯ ɜɨɞ ɪɭɞɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɤɨɦɩɥɟɤɫɚ ɩɪɟɞɩɪɢɹɬɢɣ; 

- ɪɚɡɪɚɛɨɬɚɬɶ ɪɚɡɞɟɥɶɧɭɸ ɫɯɟɦɭ ɜɨɞɨɨɬɜɟɞɟɧɢɹ ɢ ɩɨɞɨɛɪɚɬɶ 

ɚɩɩɚɪɚɬɭɪɧɨɟ ɨɮɨɪɦɥɟɧɢɟ ɥɨɤɚɥɶɧɵɯ ɨɱɢɫɬɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɞɥɹ ɤɚɠɞɨɝɨ 

ɬɢɩɚ ɫɬɨɤɨɜ; 

- ɩɪɨɢɡɜɟɫɬɢ ɷɤɨɥɨɝɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɟ ɨɛɨɫɧɨɜɚɧɢɟ ɩɪɟɞɥɚɝɚɟɦɨɣ 

ɬɟɯɧɨɥɨɝɢɢ. 

ȼ ɯɨɞɟ ɜɵɩɨɥɧɟɧɢɹ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ, ɛɵɥɚ 

ɪɚɫɫɱɢɬɚɧɚ ɪɚɡɞɟɥɶɧɚɹ ɫɯɟɦɚ ɜɨɞɨɨɬɜɟɞɟɧɢɹ ɫ ɤɨɦɩɨɧɨɜɤɨɣ ɥɨɤɚɥɶɧɵɯ 

ɨɱɢɫɬɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɫ ɦɚɤɫɢɦɚɥɶɧɨ ɜɨɡɦɨɠɧɵɦ ɡɚɞɚɧɧɵɦ ɷɮɮɟɤɬɨɦ 

ɨɱɢɫɬɤɢ ɫɬɨɤɚ. 

ȼ ɚɩɩɚɪɚɬɭɪɧɨɦ ɨɮɨɪɦɥɟɧɢɢ ɩɪɟɞɥɨɠɟɧɨ: ɜɵɫɨɤɨɧɚɝɪɭɠɚɟɦɵɣ 

ɛɢɨɮɢɥɶɬɪ, ɧɚɩɨɪɧɵɣ ɫɨɪɛɰɢɨɧɧɵɣ ɮɢɥɶɬɪ, ɢɨɧɨɨɛɦɟɧɧɚɹ ɭɫɬɚɧɨɜɤɚ, ɛɥɨɤ 

ɨɛɟɡɡɚɪɚɠɢɜɚɧɢɹ ɍȾȼ. 
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Ɋɚɛɨɱɢɣ ɩɨɫɟɥɨɤ ɪɚɫɩɨɥɨɠɟɧ ɧɚ ɫɟɜɟɪɟ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ ɧɚ ɩɪɚɜɨɦ 

ɛɟɪɟɝɭ ɪɟɤɢ ɇɨɪɢɥɶɫɤɨɣ ɜ 25 ɤɦ ɨɬ ɝ. ɇɨɪɢɥɶɫɤ. 

ȼ ɩɨɫɟɥɤɟ ɮɭɧɤɰɢɨɧɢɪɭɟɬ ɝɨɪɧɨ-ɨɛɨɝɚɬɢɬɟɥɶɧɚɹ ɮɚɛɪɢɤɚ, ɤɨɬɨɪɚɹ 

ɩɟɪɟɪɚɛɚɬɵɜɚɟɬ ɛɨɝɚɬɵɟ ɪɭɞɵ ɦɟɫɬɨɪɨɠɞɟɧɢɣ ɫ ɩɨɥɭɱɟɧɢɟɦ ɧɢɤɟɥɟɜɨɝɨ, 

ɦɟɞɧɨɝɨ ɢ ɩɢɪɪɨɬɢɧɨɜɨɝɨ ɤɨɧɰɟɧɬɪɚɬɨɜ. 

ȼɨɞɨɨɬɜɟɞɟɧɢɟ ɫɬɨɱɧɵɯ ɜɨɞ ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɩɪɟɞɩɪɢɹɬɢɹ ɢ 

ɩɪɢɥɟɝɚɸɳɟɝɨ ɤ ɧɟɦɭ ɩɨɫɟɥɤɚ  ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɨɛɳɟɫɩɥɚɜɧɵɦ ɦɟɬɨɞɨɦ, ɬɨ 

ɟɫɬɶ ɫɦɟɲɟɧɢɟɦ ɯɨɡɹɣɫɬɜɟɧɧɨ-ɛɵɬɨɜɵɯ ɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɫɬɨɱɧɵɯ ɜɨɞ, ɫ 

ɩɨɫɥɟɞɭɸɳɢɦ ɨɬɜɟɞɟɧɢɟɦ ɢɯ ɜ ɫɨɨɪɭɠɟɧɢɹ ɨɬɤɪɵɬɨɝɨ ɬɢɩɚ, ɤɨɬɨɪɵɟ 

ɡɚɧɢɦɚɸɬ ɨɝɪɨɦɧɵɟ ɩɥɨɳɚɞɢ.  

Ɍɚɤ ɤɚɤ ɭ ɮɚɛɪɢɤɢ ɥɨɤɚɥɶɧɵɟ ɨɱɢɫɬɧɵɟ ɫɨɨɪɭɠɟɧɢɹ ɪɚɡɪɚɛɨɬɚɧɵ 

ɬɨɥɶɤɨ ɞɥɹ ɨɱɢɫɬɤɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɜɨɞ, ɩɨɤɚɡɚɬɟɥɢ ɤɚɱɟɫɬɜɚ ɜɨɞɵ, 

ɤɨɬɨɪɭɸ ɫɥɢɜɚɸɬ ɜ ɪɟɤɭ, ɧɟ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɧɨɪɦɚɦ. ɗɬɨ ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɧɨɣ 

ɩɪɨɛɥɟɦɨɣ. 

ɉɨ ɦɢɦɨ ɫɦɟɲɟɧɢɹ ɜɨɞ, ɜ 2007 ɝɨɞɭ ɤɨɦɢɫɫɢɟɣ Ɋɨɫɩɪɢɪɨɞɧɚɞɡɨɪɚ ɊɎ 

ɛɵɥɢ ɭɫɬɚɧɨɜɥɟɧɵ ɦɧɨɠɟɫɬɜɟɧɧɵɟ ɧɚɪɭɲɟɧɢɹ ɷɤɨɥɨɝɢɱɟɫɤɢɯ ɧɨɪɦ, ɜ ɬɨɦ 

ɱɢɫɥɟ ɨɬɦɟɱɚɸɬɫɹ ɦɧɨɝɨɱɢɫɥɟɧɧɵɟ ɩɪɨɥɢɜɵ ɤɨɧɰɟɧɬɪɚɬɨɜ ɨɛɨɝɚɳɟɧɢɹ 

Ɍɚɥɧɚɯɫɤɨɣ ɨɛɨɝɚɬɢɬɟɥɶɧɨɣ ɮɚɛɪɢɤɢ ɜɞɨɥɶ ɬɪɚɫɫɵ ɩɭɥɶɩɨɩɪɨɜɨɞɚ.  

ɂɫɯɨɞɹ ɢɡ ɜɵɲɟ ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɩɪɨɛɥɟɦ, ɰɟɥɶɸ ɫɜɨɟɣ ɜɵɩɭɫɤɧɨɣ 

ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɹ ɡɚɞɚɥ ɪɚɡɪɚɛɨɬɚɬɶ ɪɚɡɞɟɥɶɧɭɸ ɫɢɫɬɟɦɭ ɨɱɢɫɬɤɢ 

ɫɬɨɤɨɜ ɩɪɨɦɵɲɥɟɧɧɨɣ ɡɨɧɵ ɫ ɬɟɯɧɨɥɨɝɢɟɣ ɨɛɨɪɨɬɧɨɣ ɫɢɫɬɟɦɵ 

ɜɨɞɨɩɨɥɶɡɨɜɚɧɢɹ. 

 ɋɨɡɞɚɧɢɟ ɬɚɤɢɯ ɫɢɫɬɟɦ ɞɨɥɠɧɨ ɨɛɟɫɩɟɱɢɬɶ ɪɚɰɢɨɧɚɥɶɧɨɟ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɜɨɞɵ ɜɨ ɜɫɟɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɚɯ, ɦɚɤɫɢɦɚɥɶɧɭɸ 

ɭɬɢɥɢɡɚɰɢɸ ɤɨɦɩɨɧɟɧɬɨɜ ɫɬɨɱɧɵɯ ɜɨɞ, ɨɩɬɢɦɚɥɶɧɵɟ ɫɚɧɢɬɚɪɧɨ-
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ɝɢɝɢɟɧɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ ɪɚɛɨɬɵ ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ ɩɟɪɫɨɧɚɥɚ ɢ  ɢɫɤɥɸɱɟɧɢɟ 

ɡɚɝɪɹɡɧɟɧɢɹ ɨɤɪɭɠɚɸɳɟɣ ɩɪɢɪɨɞɧɨɣ ɫɪɟɞɵ. 
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1 Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɪɚɫɱɟɬ  

 

1.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɫɱɟɬɧɵɯ ɪɚɫɯɨɞɨɜ  

 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɜɨɞɨɨɬɜɟɞɟɧɢɟ ɩɪɨɦɵɲɥɟɧɧɨɣ ɡɨɧɵ 

ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɨɛɳɟɫɩɥɚɜɧɵɦ ɦɟɬɨɞɨɦ. ɋɬɨɱɧɵɟ ɜɨɞɵ ɪɚɛɨɱɟɝɨ ɩɨɫɟɥɤɚ ɢ 

ɝɨɪɧɨ-ɨɛɨɝɚɬɢɬɟɥɶɧɨɣ ɮɚɛɪɢɤɢ ɫɦɟɲɢɜɚɸɬɫɹ ɢ ɨɬɩɪɚɜɥɹɸɬɫɹ ɧɚ ɥɨɤɚɥɶɧɵɟ 

ɨɱɢɫɬɧɵɟ ɫɨɨɪɭɠɟɧɢɹ ɌɈɎ, ɡɚɬɟɦ ɨɬɜɨɞɹɬɫɹ ɜ ɫɨɨɪɭɠɟɧɢɹ ɨɬɤɪɵɬɨɝɨ ɬɢɩɚ. 

ɉɨɫɥɟ ɱɟɝɨ ɱɚɫɬɶ ɨɱɢɳɟɧɧɨɣ ɜɨɞɵ ɢɞɟɬ ɜ ɨɛɨɪɨɬ, ɱɚɫɬɶ ɫɥɢɜɚɟɬɫɹ ɩɨ ɪɟɥɶɟɮɭ 

ɥɢɛɨ ɫɛɪɚɫɵɜɚɟɬɫɹ ɜ ɪɟɤɭ. 

 

1.1.1 Ɋɚɫɱɟɬ ɯɨɡɹɣɫɬɜɟɧɧɨ-ɛɵɬɨɜɵɯ ɫɬɨɱɧɵɯ ɜɨɞ 

 

Ɋɚɛɨɱɢɣ ɩɨɫɟɥɨɤ ɪɚɫɩɨɥɨɠɟɧ ɧɚ ɫɟɜɟɪɟ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ ɧɚ ɩɪɚɜɨɦ 

ɛɟɪɟɝɭ ɪɟɤɢ ɇɨɪɢɥɶɫɤɨɣ. 

ɇɚɫɟɥɟɧɢɟ ɪɚɛɨɱɟɝɨ ɩɨɫɟɥɤɚ ɩɪɨɦɵɲɥɟɧɧɨɣ ɡɨɧɵ ɫɨɫɬɚɜɥɹɟɬ ɧɚ 

ɪɚɫɱɟɬɧɵɣ ɩɟɪɢɨɞ 2,387 ɬɵɫɹɱ ɱɟɥɨɜɟɤ. 

ɇɨɪɦɵ ɪɚɫɯɨɞɚ ɜɨɞɵ ɩɪɢɧɹɬɵ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ [1] ɢ ɫɨɫɬɚɜɥɹɸɬ ɞɥɹ 

ɛɥɚɝɨɭɫɬɪɨɟɧɧɨɣ ɡɚɫɬɪɨɣɤɢ ɪɚɣɨɧɚ ɫɟɜɟɪɚ – 300ɥ/ɫɭɬ ɧɚ 1 ɱɟɥɨɜɟɤɚ, 

 

Ɋɚɫɱɟɬɧɵɣ (ɫɪɟɞɧɢɣ ɡɚ ɝɨɞ) ɫɭɬɨɱɧɵɣ ɪɚɫɯɨɞ ɯɨɡɹɣɫɬɜɟɧɧɨ-ɛɵɬɨɜɵɯ 

ɫɬɨɱɧɵɯ ɜɨɞ ɨɬ ɪɚɛɨɱɟɝɨ ɩɨɫɟɥɤɚ ɩɪɨɦɵɲɥɟɧɧɨɣ ɡɨɧɵ ɌɈɎ 

 

                                                      (1) 

 

ɝɞɟ  – ɭɞɟɥɶɧɚɹ ɧɨɪɦɚ ɜɨɞɨɨɬɜɟɞɟɧɢɹ, ɥ/ɫɭɬ ɧɚ ɱɟɥ.; 

 N – ɱɢɫɥɨ ɠɢɬɟɥɟɣ ɪɚɣɨɧɚ, ɱɟɥ. 
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, ɦ3/ɫɭɬ
 

 

Ɍɚɤ ɤɚɤ ɩɨɫɬɭɩɥɟɧɢɟ ɫɬɨɱɧɵɯ ɜɨɞ ɜ ɬɟɱɟɧɢɟ ɫɭɬɨɤ ɧɟɪɚɜɧɨɦɟɪɧɨ (ɫɨ 

ɡɧɚɱɢɬɟɥɶɧɵɦɢ ɤɨɥɟɛɚɧɢɹɦɢ ɜ ɪɚɡɥɢɱɧɵɟ ɱɚɫɵ), ɱɬɨɛɵ ɨɛɟɫɩɟɱɢɬɶ 

ɬɪɟɛɭɟɦɭɸ ɩɪɨɩɭɫɤɧɭɸ ɫɩɨɫɨɛɧɨɫɬɶ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɣ ɫɟɬɢ ɬɪɭɛ ɢ ɞɪɭɝɢɯ 

ɫɨɨɪɭɠɟɧɢɣ ɫɢɫɬɟɦɵ ɜɨɞɨɨɬɜɟɞɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ ɦɚɤɫɢɦɚɥɶɧɵɣ 

ɢ ɦɢɧɢɦɚɥɶɧɵɣ ɬɪɟɛɭɟɦɵɣ ɪɚɫɯɨɞ. 

 

                    (2) 

 

              (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). 

 

 , ɦ3/ɫɭɬ 

 

 ,ɦ3/ɫɭɬ 

 

Ɋɚɫɯɨɞɵ ɩɨ ɱɚɫɚɦ ɫɭɬɨɤ ɡɚɧɨɫɢɦ ɜ ɫɜɨɞɧɭɸ ɬɚɛɥɢɰɭ 1 
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Ɍɚɛɥɢɰɚ 1 – ɇɟɪɚɜɧɨɦɟɪɧɨɫɬɶ ɨɬɜɟɞɟɧɢɹ ɯɨɡɹɣɫɬɜɟɧɧɨ-ɛɵɬɨɜɵɯ ɫɬɨɱɧɵɯ ɜɨɞ 

ɑɚɫɵ 

ɫɭɬɨɤ 

Ʉɨɥɢɱɟɫɬɜɨ ɯɨɡɹɣɫɬɜɟɧɧɨ-ɛɵɬɨɜɵɯ ɫɬɨɱɧɵɯ ɜɨɞ 

% ɦ3/ɱ 

0-1 2,3 19,76 

1-2 2,3 19,76 

2-3 2,3 19,76 

3-4 2,3 19,76 

4-5 2,3 19,76 

5-6 3,5 30,07 

6-7 4,8 41,24 

7-8 6,1 52,41 

8-9 7,1 61,01 

9-10 7,1 61,01 

10-11 7,1 61,01 

11-12 5,4 46,40 

12-13 3,5 30,07 

13-14 3,5 30,07 

14-15 3,5 30,07 

15-16 4,8 41,24 

16-17 6 51,55 

17-18 6 51,55 

18-19 6 51,55 

19-20 4,3 36,95 

20-21 2,9 24,92 

21-22 2,3 19,76 

22-23 2,3 19,76 

23-24 2,3 19,76 

ɂɬɨɝɨ 100,00 859,32 

 

ɉɨɤɚɡɚɬɟɥɢ ɤɚɱɟɫɬɜɚ ɫɬɨɱɧɨɣ ɜɨɞɵ, ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɢɫɯɨɞɹ ɢɡ ɧɨɪɦɵ 

ɧɚ ɨɞɧɨɝɨ ɱɟɥɨɜɟɤɚ ɩɪɢɧɢɦɚɟɦɨɣ ɩɨ [1]. 
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Ʉɨɧɰɟɧɬɪɚɰɢɹ ɡɚɝɪɹɡɧɟɧɢɣ ɛɵɬɨɜɵɯ ɫɬɨɱɧɵɯ ɜɨɞ 

                (4) 

ɝɞɟ a – ɤɨɥɢɱɟɫɬɜɨ ɡɚɝɪɹɡɧɟɧɢɣ ɩɨɫɬɭɩɚɸɳɢɯ ɨɬ ɨɞɧɨɝɨ ɱɟɥɨɜɟɤɚ ɝ/ɱɟɥ ∙ ɫɭɬ; 

       qɜ – ɧɨɪɦɚ ɜɨɞɨɨɬɜɟɞɟɧɢɹ, ɥ/ɱɟɥ ∙ ɫɭɬ. 

 

 ɉɨ ɜɡɜɟɲɟɧɧɵɦ ɜɟɳɟɫɬɜɚɦ 

  

, 

 

ɉɨ ȻɉɄ ɩɨɥɧɨɦɭ 

 

,
 

 

ɉɨ ɚɡɨɬɭ ɚɦɦɨɧɢɣɧɵɯ ɫɨɥɟɣ 

 

,
 

 

ɉɨ ɮɨɫɮɚɬɚɦ: 

 

, 
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ɉɨ ɯɥɨɪɢɞɚɦ: 

 

, 

 

ɉɨ ɋɉȺȼɚɦ: 

 

 

 

Ɍɚɛɥɢɰɚ 2 – ɉɨɤɚɡɚɬɟɥɢ ɤɚɱɟɫɬɜɚ ɜɨɞɵ ɯɨɡɹɣɫɬɜɟɧɧɨ-ɛɵɬɨɜɵɯ ɫɬɨɱɧɵɯ ɜɨɞ 

ɉɨɤɚɡɚɬɟɥɢ ɤɚɱɟɫɬɜɚ ɜɨɞɵ , ɝ/ɫɭɬ , ɦɝ/ɥ 

ȼɡɜɟɲɟɧɧɵɟ ɜɟɳɟɫɬɜɚ 65 216,6 

ȻɉɄɩɨɥɧ 72 240 

Ⱥɡɨɬ ɚɦɦɨɧɢɣɧɵɯ ɫɨɥɟɣ N 8 26,6 

Ɏɨɫɮɚɬɵ P2O5 3,3 11 

ɏɥɨɪɢɞɵ 1,6 5,3 

ɋɉȺȼ 2,5 8,3 

 

1.1.2 Ɋɚɫɱɟɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɫɬɨɱɧɵɯ ɜɨɞ 

 

Ɍɚɥɧɚɯɫɤɚɹ ɨɛɨɝɚɬɢɬɟɥɶɧɚɹ ɮɚɛɪɢɤɚ ɩɟɪɟɪɚɛɚɬɵɜɚɟɬ ɛɨɝɚɬɵɟ ɦɟɞɧɨ-

ɧɢɤɟɥɟɜɵɟ ɪɭɞɵ ɪɭɞɧɢɤɨɜ "Ɉɤɬɹɛɪɶɫɤɢɣ", "Ɍɚɣɦɵɪɫɤɢɣ", «ɋɤɚɥɢɫɬɵɣ» ɫ 

ɩɨɥɭɱɟɧɢɟɦ ɤɨɧɰɟɧɬɪɚɬɨɜ ɞɥɹ ɦɟɬɚɥɥɭɪɝɢɱɟɫɤɢɯ ɩɪɟɞɩɪɢɹɬɢɣ ɤɨɦɛɢɧɚɬɚ: 

ɦɟɞɧɨɝɨ, ɧɢɤɟɥɟɜɨɝɨ, ɩɢɪɪɨɬɢɧɨɜɨɝɨ. 
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Ɉɛɨɝɚɬɢɬɟɥɶɧɚɹ ɮɚɛɪɢɤɚ ɧɚɯɨɞɢɬɫɹ ɜ 25 ɤɦ ɨɬ ɝ. ɇɨɪɢɥɶɫɤɚ. Ɉɫɧɨɜɧɵɟ 

ɫɨɨɪɭɠɟɧɢɹ ɮɚɛɪɢɤɢ ɧɚɯɨɞɹɬɫɹ ɜ ɩɪɟɞɟɥɚɯ ɨɬɦɟɬɨɤ ɨɬ 106,5 ɦ ɞɨ 97,05 ɦ 

Ȼɚɥɬɢɣɫɤɨɣ ɫɢɫɬɟɦɵ ɜɵɫɨɬ. 

ɇɢɡɢɧɚ, ɜ ɤɨɬɨɪɨɣ ɪɚɫɩɨɥɨɠɟɧɵ ɨɫɧɨɜɧɵɟ ɫɨɨɪɭɠɟɧɢɹ ɮɚɛɪɢɤɢ, 

ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɬɢɩɢɱɧɵɦ ɦɨɪɟɧɧɵɦ ɥɚɧɞɲɚɮɬɨɦ ɫ ɛɨɥɶɲɢɦ ɤɨɥɢɱɟɫɬɜɨɦ 

ɯɨɥɦɨɜ ɢ ɨɡɟɪ. 

ɋɨɝɥɚɫɧɨ ɩɨɫɬɚɧɨɜɥɟɧɢɸ ɝɥɚɜɵ ɚɞɦɢɧɢɫɬɪɚɰɢɢ ɝ. ɇɨɪɢɥɶɫɤɚ ɨɬ 

25.05.92 ɝ. № 589 ɡɚ Ɍɚɥɧɚɯɫɤɨɣ ɨɛɨɝɚɬɢɬɟɥɶɧɨɣ ɮɚɛɪɢɤɨɣ ɡɚɤɪɟɩɥɟɧɵ 

ɫɥɟɞɭɸɳɢɟ ɡɟɦɟɥɶɧɵɟ ɭɱɚɫɬɤɢ ɬɚɛɥɢɰɚ 3. 

 

Ɍɚɛɥɢɰɚ 3 – Ɂɟɦɟɥɶɧɵɟ ɭɱɚɫɬɤɢ ɌɈɎ 

Ɉɛɴɟɤɬ ɉɥɨɳɚɞɶ 

ɌɈɎ 39,9 ɝɚ 

ɩɪɭɞ-ɨɤɢɫɥɢɬɟɥɶ 211,92 ɝɚ 

ɩɪɭɞ-ɧɚɤɨɩɢɬɟɥɶ 12,18 ɝɚ 

ɬɪɚɫɫɚ ɬɪɭɛɨɩɪɨɜɨɞɨɜ 10,25 ɝɚ 

ɛɚɡɚ ɨɬɞɵɯɚ 5,47 ɝɚ 

 

ȼɨɞɨɨɬɜɟɞɟɧɢɟ ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɩɪɟɞɩɪɢɹɬɢɹ ɧɚɯɨɞɢɬɫɹ ɤɚɤ ɫɭɦɦɚ 

ɪɚɫɯɨɞɨɜ ɧɚ ɛɟɡɜɨɡɜɪɚɬɧɵɟ ɩɨɬɟɪɢ ɜɨɞɵ, ɯɨɡɹɣɫɬɜɟɧɧɨ – ɩɢɬɶɟɜɵɟ, 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɧɭɠɞɵ. 

 

Ɏɚɛɪɢɤɚ ɧɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɧɭɠɞɵ ɩɨɬɪɟɛɥɹɟɬ ɫɜɟɠɭɸ ɬɟɯɧɢɱɟɫɤɭɸ 

ɜɨɞɭ ɫ ɪɟɤɢ ɇɨɪɢɥɶɫɤɨɣ. ɤ ɨɫɧɨɜɧɵɦ ɩɨɬɪɟɛɢɬɟɥɹɦ. Ʉ ɧɢɦ ɨɬɧɨɫɹɬɫɹ: 

- ɩɪɨɛɨɨɬɛɨɪ ɢ ɩɪɨɛɨɞɨɫɬɚɜɤɚ ɊɋɅ; 

- ɨɯɥɚɠɞɟɧɢɟ ɦɚɫɥɨɫɬɚɧɰɢɣ ɲɚɪɨɜɵɯ ɦɟɥɶɧɢɰ ɂɎɐ; 

- ɨɯɥɚɠɞɟɧɢɟ ɧɚɝɧɟɬɚɬɟɥɟɣ ɫɠɚɬɨɝɨ ɜɨɡɞɭɯɚ; 

- ɩɪɢɝɨɬɨɜɥɟɧɢɟ ɪɟɚɝɟɧɬɨɜ; 

- ɩɟɧɨɝɚɲɟɧɢɟ ɠɟɥɨɛɨɜ ɢ ɤɚɪɦɚɧɨɜ ɮɥɨɬɨɦɚɲɢɧ ɈɄ-130; 

- ɞɥɹ ɩɨɞɞɟɪɠɚɧɢɹ ɭɪɨɜɧɹ ɩɪɭɞɚ-ɧɚɤɨɩɢɬɟɥɹ. 
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Ɋɚɫɯɨɞ ɫɬɨɱɧɵɯ ɜɨɞ ɧɚ ɧɭɠɞɵ ɩɪɟɞɩɪɢɹɬɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɭɦɦɨɣ 

ɪɚɫɯɨɞɨɜ ɢɞɭɳɢɯ ɧɚ ɛɟɡɜɨɡɜɪɚɬɧɵɟ ɩɨɬɟɪɢ ɩɪɟɞɩɪɢɹɬɢɹ, ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɢ 

ɛɵɬɨɜɵɯ ɫɬɨɱɧɵɯ ɜɨɞ. 

 

, ɦ3/ɫɭɬ             (5) 

 

 , ɦ3/ɟɞ                         (6) 

 

ɝɞɟ  –  ɧɨɪɦɚ ɪɚɫɯɨɞɚ ɜɨɞɵ ɧɚ ɟɞɢɧɢɰɭ ɩɪɨɞɭɤɰɢɢ, ɦ3/ɟɞ.ɬ.ɝɨɞ ; 

      M – ɤɨɥɢɱɟɫɬɜɨ ɜɵɩɭɫɤɚɟɦɨɣ ɩɪɨɞɭɤɰɢɢ ɜ ɝɨɞ, ɬ/ɝɨɞ. 

 

 

Ɋɚɫɱɟɬ ɛɟɡɜɨɡɜɪɚɬɧɵɯ ɩɨɬɟɪɶ ɌɈɎ 

 

  . ɦ3/ ɝɨɞ 

 

Ɋɚɫɱɟɬ ɪɚɫɯɨɞɚ ɫɬɨɱɧɵɯ ɜɨɞ ɧɚ ɬɟɯɧɢɱɟɫɤɢɟ ɧɭɠɞɵ ɩɪɟɞɩɪɢɹɬɢɹ 

 

 . ɦ3/ ɝɨɞ 

 

Ɋɚɫɱɟɬ ɛɵɬɨɜɵɯ ɫɬɨɱɧɵɯ ɜɨɞ ɧɚ ɧɭɠɞɵ ɩɪɟɞɩɪɢɹɬɢɹ 

 

. ɦ3/ ɝɨɞ 

 

ɉɨɫɬɭɩɥɟɧɢɹ ɫɬɨɱɧɨɣ ɜɨɞɵ ɩɨ ɱɚɫɚɦ ɫɭɬɨɤ, ɫɜɨɞɢɬɫɹ ɜ ɬɚɛɥɢɰɭ 5. 

ɇɚ ɨɱɢɫɬɤɭ ɩɨɫɬɭɩɚɟɬ ɪɚɫɯɨɞ ɜɨɞɵ ɛɟɡ ɭɱɟɬɚ ɧɚ ɛɟɡɜɨɡɜɪɚɬɧɵɟ ɩɨɬɟɪɢ. 
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Ɍɚɛɥɢɰɚ 4 –ɋɪɟɞɧɢɣ ɪɚɫɯɨɞ ɬɟɯɧɢɱɟɫɤɨɣ ɜɨɞɵ ɧɚ ɨɱɢɫɬɤɭ 

N ɇɚɢɦɟɧɨɜɚɧɢɟ ɪɚɫɯɨɞɚ  

ɦ3/ ɝɨɞ ɦ3/ ɫɭɬ ɦ3/ ɱ 

1 Ɍɟɯɧɢɱɟɫɤɚɹ ɜɨɞɚ 1 058 600 2900,27 120,84 

2 Ȼɵɬɨɜɚɹ 47 400 129,86 5,41 

 1 106 000 3 030,13 126,25 

 

1.1.3 Ɋɚɫɱɟɬ ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ ɫɬɨɤɚ 

 

Ɉɛɳɚɹ ɩɥɨɳɚɞɶ ɜɨɞɨɫɛɨɪɚ – 51,87 ɝɚ, ɜ ɬɨɦ ɱɢɫɥɟ: 

 ɩɥɨɳɚɞɶ ɤɪɨɜɥɢ ɢ ɚɫɮɚɥɶɬɨɛɟɬɨɧɧɵɯ (ɜɨɞɨɧɟɩɪɨɧɢɰɚɟɦɵɯ) 

ɩɨɜɟɪɯɧɨɫɬɟɣ – 13,02 ɝɚ; 

 ɩɥɨɳɚɞɶ ɡɟɥɟɧɵɯ ɧɚɫɚɠɞɟɧɢɣ, ɝɚɡɨɧɨɜ – 26,88 ɝɚ; 

 ɩɥɨɳɚɞɶ ɝɪɭɧɬɨɜɵɯ ɩɨɜɟɪɯɧɨɫɬɟɣ – 7,98 ɝɚ; 

 ɛɭɥɵɠɧɵɟ ɢɥɢ ɳɟɛɟɧɨɱɧɵɟ ɦɨɫɬɨɜɵɟ – 3,99 ɝɚ. 

 

ɋɪɟɞɧɟɝɨɞɨɜɨɣ ɨɛɴɟɦ ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ ɫɬɨɤɚ W (ɦ3/ɝɨɞ), ɨɛɪɚɡɭɸɳɟɝɨɫɹ 

ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɩɪɟɞɩɪɢɹɬɢɹ ɜ ɩɟɪɢɨɞ ɜɵɩɚɞɟɧɢɹ ɞɨɠɞɟɣ, ɬɚɹɧɢɹ ɫɧɟɝɚ ɢ 

ɦɨɣɤɢ ɞɨɪɨɠɧɨɝɨ ɩɨɤɪɵɬɢɹ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ ɫɭɦɦɚ ɨɛɴёɦɨɜ ɞɨɠɞɟɜɵɯ Wɞ, 

ɬɚɥɵɯ Wɬ ɢ ɩɨɥɢɜɨɦɨɟɱɧɵɯ Wɦ ɫɬɨɱɧɵɯ ɜɨɞ ɩɨ ɮɨɪɦɭɥɟ 

 

Wɝ = Wd + Wɬ + Wɦ, ,ɦ3               (7) 

 

ɝɞɟ Wd, Wɬ, Wɦ – ɫɪɟɞɧɟɝɨɞɨɜɵɟ ɨɛɴɟɦɵ ɞɨɠɞɟɜɵɯ, ɬɚɥɵɯ ɢ ɩɨɥɢɜɨɦɨɟɱɧɵɯ 

ɜɨɞ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɦ3. 

ɋɪɟɞɧɟɝɨɞɨɜɨɣ ɨɛɴɟɦ ɞɨɠɞɟɜɨɝɨ ɫɬɨɤɚ Wɞ ɩɪɢ ɜɵɫɨɬɟ ɫɥɨɹ ɨɫɚɞɤɨɜ ɡɚ 

ɬɟɩɥɵɣ ɩɟɪɢɨɞ ɝɨɞɚ (ɚɩɪɟɥɶ – ɨɤɬɹɛɪɶ) hɞ = 348 ɦɦ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ  

 

Wd = 10 · hd · Ψd · F, ɦ3               (8) 
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ɝɞɟ hd – ɫɥɨɣ ɨɫɚɞɤɨɜ ɡɚ ɬɟɩɥɵɣ ɩɟɪɢɨɞ ɝɨɞɚ (ɤɨɥɢɱɟɫɬɜɨ ɞɨɠɞɟɜɵɯ ɜɨɞ); 

Ψd– ɨɛɳɢɣ ɤɨɷɮɮɢɰɢɟɧɬ ɫɬɨɤɚ ɞɨɠɞɟɜɵɯ ɜɨɞ; 

F – ɩɥɨɳɚɞɶ ɩɨɜɟɪɯɧɨɫɬɢ ɫɬɨɤɚ, ɝɚ. 

Ɉɛɳɢɣ ɤɨɷɮɮɢɰɢɟɧɬ ɫɬɨɤɚ ɞɨɠɞɟɜɵɯ ɜɨɞ Ψɞ ɪɚɫɫɱɢɬɚɧ ɤɚɤ 

ɫɪɟɞɧɟɜɡɜɟɲɟɧɧɚɹ ɜɟɥɢɱɢɧɚ ɫ ɭɱёɬɨɦ ɱɚɫɬɧɵɯ ɡɧɚɱɟɧɢɣ Ψɞi ɞɥɹ ɩɥɨɳɚɞɟɣ 

ɫɬɨɤɚ ɫ ɪɚɡɥɢɱɧɵɦ ɜɢɞɨɦ ɩɨɜɟɪɯɧɨɫɬɢ 

 

                (9) 

 

ɝɞɟ  – ɡɧɚɱɟɧɢɹ ɨɛɳɢɯ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɫɬɨɤɚ ɞɥɹ ɪɚɡɥɢɱɧɵɯ ɜɢɞɨɜ 

ɩɨɜɟɪɯɧɨɫɬɢ; 

Fi – ɩɥɨɳɚɞɶ ɪɚɡɥɢɱɧɵɯ ɜɢɞɨɜ ɩɨɜɟɪɯɧɨɫɬɟɣ ɫɬɨɤɚ, ɝɚ. 

 

 

 

ɋɪɟɞɧɟɝɨɞɨɜɨɣ ɨɛɴёɦ ɞɨɠɞɟɜɨɝɨ ɫɬɨɤɚ: 

 

Wd = 10·348·0,263·51,87=47473,5 ɦ3. 

 

ɋɪɟɞɧɟɝɨɞɨɜɨɣ ɨɛɴɟɦ ɬɚɥɨɝɨ ɫɬɨɤɚ ɩɪɢ ɜɵɫɨɬɟ ɫɥɨɹ ɨɫɚɞɤɨɜ ɡɚ 

ɯɨɥɨɞɧɵɣ ɩɟɪɢɨɞ ɝɨɞɚ (ɧɨɹɛɪɶ – ɦɚɪɬ) hɬ = 202 ɦɦ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

 

Wɬ = 10 · hɬ · Ψɬ · F, ɦ3             (10) 

 

ɝɞɟ hɬ – ɫɥɨɣ ɨɫɚɞɤɨɜ ɡɚ ɯɨɥɨɞɧɵɣ ɩɟɪɢɨɞ ɝɨɞɚ (ɤɨɥɢɱɟɫɬɜɨ ɬɚɥɵɯ ɜɨɞ);  

Ψɬ– ɨɛɳɢɣ ɤɨɷɮɮɢɰɢɟɧɬ ɫɬɨɤɚ ɬɚɥɵɯ ɜɨɞ; 

F – ɩɥɨɳɚɞɶ ɩɨɜɟɪɯɧɨɫɬɢ ɫɬɨɤɚ, ɝɚ. 

 

Wɬ = 10 · 202 · 0,263 · 51,87=27556,45 ɦ3. 
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Ƚɨɞɨɜɨɣ ɨɛɴɟɦ ɩɨɥɢɜɨɦɨɟɱɧɵɯ ɜɨɞ, ɫɬɟɤɚɸɳɢɯ ɫ ɩɥɨɳɚɞɢ ɫɬɨɤɚ, 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

 

Wɦ = 10 ·m · k· Ψɦ · Fɦ,  ɦ3            (11) 

 

ɝɞɟ ɬ – ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ ɧɚ ɦɨɣɤɭ ɞɨɪɨɠɧɵɯ ɩɨɤɪɵɬɢɣ (ɫɨɝɥɚɫɧɨ [2] 

0,2-1,5 ɥ/ɦ2); 

k – ɫɪɟɞɧɟɟ ɤɨɥɢɱɟɫɬɜɨ ɦɨɟɤ ɜ ɝɨɞɭ, 100-120; 

Fɦ – ɩɥɨɳɚɞɶ ɩɨɜɟɪɯɧɨɫɬɢ, ɩɨɞɜɟɪɝɚɸɳɟɣɫɹ ɦɨɣɤɟ, ɝɚ; 

Ψɦ – ɤɨɷɮɮɢɰɢɟɧɬ ɫɬɨɤɚ ɞɥɹ ɩɨɥɢɜɨɦɨɟɱɧɵɯ ɜɨɞ, Ψɦ = 0,5. 

 

Wɦ = 10 · 1,5 · 100 · 0,5· 3,02=2265 ɦ3.  

 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɝɨɞɨɜɨɣ ɨɛɴɟɦ ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ ɫɬɨɤɚ: 

 

Wɝ = 47473,5 +27556,45+ 2265=77294,95 ɦ3. 

 

Ɋɚɫɱɟɬɧɵɟ ɨɛɴɟɦɵ ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ ɫɬɨɤɚ ɩɪɢ ɨɬɜɟɞɟɧɢɢ ɧɚ ɨɱɢɫɬɤɭ 

ɨɩɪɟɞɟɥɹɸɬɫɹ ɢɡ ɭɫɥɨɜɢɹ ɩɪɢёɦɚ ɜ ɚɤɤɭɦɭɥɢɪɭɸɳɭɸ ёɦɤɨɫɬɶ ɛɨɥɶɲɟɝɨ ɢɡ 

ɪɚɫɫɱɢɬɚɧɧɵɯ ɞɨɠɞɟɜɨɝɨ Wɨч ɢ ɬɚɥɨɝɨ Wm. cyɬ ɫɭɬɨɱɧɵɯ ɨɛɴёɦɨɜ 

ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɫɬɨɱɧɵɯ ɜɨɞ. 

 

Ɉɛɴɟɦ ɞɨɠɞɟɜɨɝɨ ɫɬɨɤɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ  

 

Wɨч = 10 · ha · Ψmid · F,              (12) 

 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɫɥɨɣ ɨɫɚɞɤɨɜ ɡɚ ɞɨɠɞɶ ha ɩɪɢɧɹɬ ɪɚɜɧɵɦ 10 ɦɦ. 
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ɋɪɟɞɧɢɣ ɤɨɷɮɮɢɰɢɟɧɬ ɫɬɨɤɚ ɞɥɹ ɪɚɫɱɟɬɧɨɝɨ ɞɨɠɞɹ Ψmid ɨɩɪɟɞɟɥёɧ ɤɚɤ 

ɫɪɟɞɧɟɜɡɜɟɲɟɧɧɚɹ ɜɟɥɢɱɢɧɚ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɨɫɬɨɹɧɧɵɯ ɡɧɚɱɟɧɢɣ 

ɤɨɷɮɮɢɰɢɟɧɬɚ ɫɬɨɤɚ Ψi ɞɥɹ ɪɚɡɧɨɝɨ ɜɢɞɚ ɩɨɜɟɪɯɧɨɫɬɟɣ ɩɨ ɬɚɛɥɢɰɟ 10 [2].  

 

 

 

Ɉɛɴɟɦ ɞɨɠɞɟɜɨɝɨ ɫɬɨɤɚ:  

Wɨч = 10 · 10 · 0,32· 51,87=1659,8 ɦ3. 

 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɫɭɬɨɱɧɵɣ ɨɛɴёɦ ɬɚɥɵɯ ɜɨɞ ɜ ɫɟɪɟɞɢɧɟ ɩɟɪɢɨɞɚ 

ɫɧɟɝɨɬɚɹɧɢɹ, ɨɬɜɨɞɢɦɵɯ ɧɚ ɨɱɢɫɬɧɵɟ ɫɨɨɪɭɠɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

 

Wm. cyɬ = 10 · hɫ · а · Ψɬ · F · Кy,            (13) 

 

ɝɞɟ F – ɩɥɨɳɚɞɶ ɫɬɨɤɚ (10,5 ɝɚ); 

Ψɬ – ɨɛɳɢɣ ɤɨɷɮɮɢɰɢɟɧɬ ɫɬɨɤɚ ɬɚɥɵɯ ɜɨɞ Ψɬ = 0,6; 

hɫ – ɫɥɨɣ ɬɚɥɵɯ ɜɨɞ ɡɚ 10 ɞɧɟɜɧɵɯ ɱɚɫɨɜ hɫ = 20 ɦɦ; 

а – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɶ ɫɧɟɝɨɬɚɹɧɢɹ, а = 0,5; 

Ky – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɱɚɫɬɢɱɧɵɣ ɜɵɜɨɡ ɢ ɭɛɨɪɤɭ ɫɧɟɝɚ 

ɨɩɪɟɞɟɥёɧ ɩɨ ɮɨɪɦɭɥɟ 14:  

 

Ky = 1 – Fy /F,               (14) 

 

ɝɞɟ Fy – ɩɥɨɳɚɞɶ, ɨɱɢɳɚɟɦɚɹ ɨɬ ɫɧɟɝɚ ɜɤɥɸɱɚɹ ɩɥɨɳɚɞɶ ɤɪɨɜɟɥɶ, 

ɨɛɨɪɭɞɨɜɚɧɧɵɯ ɜɧɭɬɪɟɧɧɢɦɢ ɜɨɞɨɫɬɨɤɚɦɢ, ɝɚ (5-15 % ɨɬ ɨɛɳɟɣ ɩɥɨɳɚɞɢ 

ɬɟɪɪɢɬɨɪɢɢ). 

 

Ky = 1 – (0,15·51,87)/51,87=0,85 
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Ɇɚɤɫɢɦɚɥɶɧɵɣ ɫɭɬɨɱɧɵɣ ɨɛɴёɦ ɬɚɥɵɯ ɜɨɞ: 

 

Wm. ɫɭɬ = 10 · 20 · 0,5 · 0,6 · 51,87 · 0,85=2645,37 ɦ3 

 

ɉɨɥɟɡɧɵɣ ɨɛɴёɦ ɚɤɤɭɦɭɥɢɪɭɸɳɟɣ ёɦɤɨɫɬɢ ɩɪɢɧɹɬ ɩɨ ɛɨɥɶɲɟɦɭ 

ɪɚɫɱёɬɧɨɦɭ ɪɚɫɯɨɞɭ: Wm. cyɬ = 2645,37 ɦ3. 

Ɉɛɴёɦ ɚɤɤɭɦɭɥɢɪɭɸɳɟɣ ёɦɤɨɫɬɢ ɫ ɭɱёɬɨɦ ɧɚɤɨɩɥɟɧɢɹ ɜɵɞɟɥɹɟɦɨɝɨ 

ɨɫɚɞɤɚ: 

 

Wаɤ = 2645,37 · 1,1 = 2909,9 ɦ3. 

 

Ɍɚɛɥɢɰɚ 5 – ɋɜɨɞɧɚɹ ɬɚɛɥɢɰɚ ɜɨɞɨɨɬɜɟɞɟɧɢɹ ɩɪɟɞɩɪɢɹɬɢɹ 

ɑɚɫɵ 

ɫɭɬɨɤ 

ɉɪɨɦɵɲɥɟɧɧɨɟ ɩɪɟɞɩɪɢɹɬɢɟ ɉɨɜɟɪɯɧɨ

ɫɬɧɵɣ 

ɫɬɨɤ 

ɋɭɦɦɚɪɧɨɟ ɇɚ 

ɨɱɢɫɬɤɭ Ȼɟɡɜɨɡɜɪɚɬɧ

ɵɟ ɩɨɬɟɪɢ  

Ȼɵɬɨɜɵɟ ɉɪɨɢɡɜɨɞɫɬɜɟɧ

ɧɵɟ 

ɦ3/ɱ ɦ3/ɱ ɦ3/ɱ ɦ3/ɱ ɦ3/ɱ % ɦ3/ɱ 

0-1 120,84 3,79 4586,69 0,33 4731,41 4,15 124,96 

1-2 120,84 5,41 4586,69 0,33 4733,03 4,15 126,58 

2-3 120,84 5,41 4586,69 0,33 4733,03 4,15 126,58 

3-4 120,84 6,49 4586,69 0,33 4734,11 4,15 127,66 

4-5 120,84 6,49 4586,69 0,33 4734,11 4,15 127,66 

5-6 120,84 6,49 4586,69 0,33 4744,42 4,16 127,66 

6-7 120,84 5,41 4586,69 0,33 4754,51 4,17 126,58 

7-8 120,84 3,79 4586,69 0,33 4764,06 4,18 124,96 

8-9 120,84 3,79 4586,69 0,33 4772,66 4,19 124,96 

9-10 120,84 5,41 4586,69 0,33 4774,28 4,19 126,58 

10-11 120,84 5,41 4586,69 0,33 4774,28 4,19 126,58 

11-12 120,84 6,49 4586,69 0,33 4760,75 4,18 127,66 

12-13 120,84 6,49 4586,69 0,33 4744,42 4,16 127,66 

13-14 120,84 6,49 4586,69 0,33 4744,42 4,16 127,66 

14-15 120,84 5,41 4586,69 0,33 4743,34 4,16 126,58 

15-16 120,84 3,79 4586,69 0,33 4752,89 4,17 124,96 
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16-17 120,84 3,79 4586,69 0,33 4763,20 4,18 124,96 

17-18 120,84 5,41 4586,69 0,33 4764,82 4,18 126,58 

18-19 120,84 5,41 4586,69 0,33 4764,82 4,18 126,58 

19-20 120,84 6,49 4586,69 0,33 4751,30 4,17 127,66 

20-21 120,84 6,49 4586,69 0,33 4739,27 4,16 127,66 

21-22 120,84 6,49 4586,69 0,33 4734,11 4,15 127,66 

22-23 120,84 5,41 4586,69 0,33 4733,03 4,15 126,58 

23-24 120,84 3,79 4586,69 0,33 4731,41 4,15 124,96 

 ɂɌɈȽɈ 2900,27 129,86 110080,55 7,97 113977,9 100 3038,1 

 

ɉɨɤɚɡɚɬɟɥɢ ɤɚɱɟɫɬɜɚ ɜɨɞɵ, ɩɨɫɬɭɩɚɸɳɢɟ ɧɚ ɨɱɢɫɬɤɭ, ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 6 

Ɍɚɛɥɢɰɚ 6 – ɉɨɤɚɡɚɬɟɥɢ ɤɚɱɟɫɬɜɚ ɜɨɞɵ, ɩɨɫɬɭɩɚɸɳɢɟ ɧɚ ɨɱɢɫɬɤɭ 

ɉɨɤɚɡɚɬɟɥɢ ɤɚɱɟɫɬɜɚ ȿɞɢɧɢɰɵ 

ɢɡɦɟɪɟɧɢɹ 

Ʉɨɥɢɱɟɫɬɜɨ 

ɉɪɨɡɪɚɱɧɨɫɬɶ ɫɦ 15,7 

ȼɡɜɟɲɟɧɧɵɟ ɜɟɳɟɫɬɜɚ ɦɝ/ɥ 360 

ɐɜɟɬ  ɋɟɪɵɣ 

Ɂɚɩɚɯ ɛɚɥɥ 5 

ɪɇ  6,8 

Ɉɛɳɚɹ ɠɟɫɬɤɨɫɬɶ ɦɝ-ɷɤɜ/ɥ 4 

Ʉɚɪɛɨɧɚɬɧɚɹ ɠɟɫɬɤɨɫɬɶ ɦɝ-ɷɤɜ/ɥ 3,5 

ɓɟɥɨɱɧɨɫɬɶ ɨɛɳɚɹ ɦɝ-ɷɤɜ/ɥ 3,5 

ɋɭɯɨɣ ɨɫɬɚɬɨɤ ɦɝ/ɥ 1000 

ɉɪɨɤɚɥɟɧɧɵɣ ɨɫɬɚɬɨɤ ɦɝ/ɥ 900 

Ca+ ɦɝ/ɥ 57 

Mg+ ɦɝ/ɥ 14,6 

Cl- ɦɝ/ɥ 405 

SO2
2- ɦɝ/ɥ 32 

 



19 

Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 6 

Feɨɛɳ ɦɝ/ɥ 0,2 

Ɉɤɢɫɥɹɟɦɨɫɬɶ ɩɟɪɦɚɧɝɚɧɚɬɧɚɹ ɦɝɈ/ɥ 24 

K++Na+ ɦɝ/ɥ 282,5 

NH3 ɦɝ/ɥ 1,1 

NO3
- ɦɝ/ɥ 0,022 

NO2
- ɦɝ/ɥ 0,3 

ȻɉɄ5 ɦɝɈ2/ɥ 36,8 

ȻɉɄɩɨɥɧ ɦɝɈ2/ɥ 48,9 

Ɍɨɤɫɢɱɧɵɟ ɜɟɳɟɫɬɜɚ ɇ2S ɦɝ/ɥ 76,3 

 

1.2 ɋɭɳɟɫɬɜɭɸɳɚɹ ɬɟɯɧɨɥɨɝɢɹ ɨɱɢɫɬɤɢ 

 

ɋɬɚɧɰɢɹ ɛɢɨɥɨɝɢɱɟɫɤɨɣ ɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ ɜɨɞ Ʉɋ ɤɨɦɩɥɟɤɬ-1-25ɋȻ+Ɏ-

Ɇ, ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ 25 ɦ3/ɫɭɬ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɛɢɨɥɨɝɢɱɟɫɤɨɣ 

ɨɱɢɫɬɤɢ ɯɨɡɹɣɫɬɜɟɧɧɨ-ɛɵɬɨɜɵɯ ɫɬɨɱɧɵɯ ɜɨɞ, ɚ ɬɚɤ ɠɟ (ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ 

ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɧɚɝɪɭɡɤɢ ɧɚ ɨɱɢɫɬɧɵɯ ɌɈɎ) ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɜɨɞɵ 

ɩɪɟɞɩɪɢɹɬɢɹ 

 

 

Ɍɚɛɥɢɰɚ 7 – ɉɨɤɚɡɚɬɟɥɢ ɤɚɱɟɫɬɜɚ ɜɨɞɵ ɩɨɫɬɭɩɚɸɳɢɟ ɧɚ ɨɱɢɫɬɤɭ 

ɉɨɤɚɡɚɬɟɥɢ ɤɚɱɟɫɬɜɚ ȿɞɢɧɢɰɵ 

ɢɡɦɟɪɟɧɢɹ 

Ⱦɢɚɩɨɡɨɧ ɤɨɥɟɛɚɧɢɹ 

ȼɡɜɟɲɚɧɧɵɟ ɜɟɳɟɫɬɜɚ ɦɝ/ɥ 270,0 

ȻɉɄɩɨɥɧ ɦɝ/ɥ 544,4 

Ⱥɦɦɢɚɤ ɦɝ/ɥ 131,5 
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ɇɢɬɪɢɬɵ ɦɝ/ɥ 0,25 

ɇɢɬɪɚɬɵ ɦɝ/ɥ 3,9 

Ɏɨɫɮɚɬɵ ɦɝ/ɥ 20,4 

ɀɟɥɟɡɨ ɨɛɳɟɟ ɦɝ/ɥ 2,4 

ɇɟɮɬɟɩɪɨɞɭɤɬɵ ɦɝ/ɥ 0,3 

ɋɭɯɨɣ ɨɫɬɚɬɨɤ ɦɝ/ɥ 775 

ɋɭɥɶɮɚɬɵ ɦɝ/ɥ 201,3 

ɏɥɨɪɢɞɵ ɦɝ/ɥ 149,9 

ȺɉȺȼ ɦɝ/ɥ 0,178 

Ɉɤɪɚɫɤɚ   

Ɂɚɩɚɯɢ Ȼɚɥɥ 6 

Ɍɟɦɩɟɪɚɬɭɪɚ ºɋ +6-+20 

ɪɇ  9,26 

Ɋɚɫɬɜɨɪɟɧɧɵɣ ɤɢɫɥɨɪɨɞ ɦɝɈ2/ɥ 1 

ɏɉɄ ɦɥ 980 

Ɉɛɳɢɟ ɤɨɥɢɮɨɪɦɧɵɟ ɛɚɤɬɟɪɢɢ ɄɈȿ/100ɦɥ ɇȼɑ > 24000 

Ʉɨɥɢɮɚɝɢ ȻɈȿ/100ɦɥ 2 

Ɍɟɪɦɨɬɨɥɢɪɚɧɬɧɵɟ ɛɚɤɬɟɪɢɢ ɄɈȿ/100ɦɥ ɇȼɑ > 24000 

Ɏɟɤɚɥɶɧɵɟ ɫɬɪɟɩɬɨɤɨɤɢ ɄɈȿ/100ɦɥ 60 

ɉɚɬɨɝɟɧɧɵɟ ɨɪɝɚɧɢɡɦɵ  ɧɟ ɨɛɧɚɪɭɠɟɧɵ 
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Ɋɢɫɭɧɨɤ 1 - Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ ɜɨɞ : ɆɊ – 

ɦɟɯɚɧɢɱɟɫɤɚɹ ɪɟɲɟɬɤɚ, ɍ- ɭɫɪɟɞɧɢɬɟɥɶ, ȻȻɈ – ɛɥɨɤ ɛɢɨɥɨɝɢɱɟɫɤɨɣ ɨɱɢɫɬɤɢ, 

ȻȾ – ɛɢɨɪɟɚɤɬɨɪ ɞɨɨɱɢɫɬɤɢ, ɎɈ - ɮɢɥɶɬɪɵ ɨɫɜɟɬɥɢɬɟɥɶ, ɍɎ – ɛɥɨɤ 

ɨɛɟɡɡɚɪɚɠɢɜɚɧɢɹ ɍɎ. 

 

Ɉɛɨɪɭɞɨɜɚɧɢɟ ɫɬɚɧɰɢɢ ɫɨɫɬɨɢɬ ɢɡ ɛɥɨɤɨɜ: ɭɫɪɟɞɧɟɧɢɹ ɫɬɨɱɧɵɯ ɜɨɞ 

(ɩɪɢɟɦɧɵɣ ɪɟɡɟɪɜɭɚɪ-ɭɫɪɟɞɧɢɬɟɥɶ), ɦɟɯɚɧɢɱɟɫɤɨɣ ɢ ɛɢɨɥɨɝɢɱɟɫɤɨɣ ɨɱɢɫɬɤɢ, 

ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɢ ɞɨɡɢɪɨɜɚɧɢɹ ɤɨɚɝɭɥɹɧɬɚ, ɬɨɧɤɨɣ ɨɱɢɫɬɤɢ, ɨɛɟɡɡɚɪɚɠɢɜɚɧɢɹ, 

ɨɛɪɚɛɨɬɤɚ ɨɫɚɞɤɚ. 

 ɇɚ ɞɚɧɧɵɟ ɦɨɦɟɧɬ ɜɨɞɨɨɬɜɟɞɟɧɢɟ  ɩɪɟɞɩɪɢɹɬɢɹ ɢ ɪɚɛɨɱɟɝɨ ɩɨɫɟɥɤɚ 

ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɨɛɳɟɫɩɥɚɜɧɵɦ ɫɩɨɫɨɛɨɦ, ɬɨ ɟɫɬɶ ɫɦɟɲɟɧɢɟɦ ɯɨɡɹɣɫɬɜɟɧɧɨ-

ɛɵɬɨɜɵɯ ɢ ɩɪɨɦɵɲɥɟɧɧɵɯ ɫɬɨɤɨɜ, ɫɭɳɟɫɬɜɭɸɳɚɹ ɬɟɯɧɨɥɨɝɢɹ ɨɱɢɫɬɤɢ 

ɫɬɨɱɧɨɣ ɜɨɞɵ ɢɦɟɟɬ ɧɢɡɤɭɸ ɷɮɮɟɤɬɢɜɧɨɫɬɶ. ɇɚ ɨɫɧɨɜɚɧɢɢ ɞɚɧɧɵɯ, 

ɩɪɟɞɨɫɬɚɜɥɟɧɧɵɯ ɪɟɝɢɨɧɚɥɶɧɵɦ ɰɟɧɬɪɨɦ ɫɬɚɧɞɚɪɬɢɡɚɰɢɢ, ɦɟɬɪɨɥɨɝɢɢ ɢ 

ɢɫɩɵɬɚɧɢɣ Ɍɚɥɧɚɯɫɤɨɣ ɨɛɨɝɚɬɢɬɟɥɶɧɨɣ ɮɚɛɪɢɤɨɣ, ɩɪɨɬɨɤɨɥɨɦ ɢɫɩɵɬɚɧɢɣ 

№2429 ɨɬ 27.03.15ɝ,  ɤɚɱɟɫɬɜɨ ɜɨɞɵ ɩɨɫɥɟ ɨɱɢɫɬɤɢ ɫɥɟɞɭɸɳɟɟ  

 

Ɍɚɛɥɢɰɚ 8 – ɉɨɤɚɡɚɬɟɥɢ ɤɚɱɟɫɬɜɚ ɫɬɨɱɧɨɣ ɜɨɞɵ, ɜɵɩɭɫɤɚɟɦɵɟ ɜ ɜɨɞɨɟɦ 

ɉɨɤɚɡɚɬɟɥɢ ɤɚɱɟɫɬɜɚ ȿɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ Ⱦɢɚɩɨɡɨɧ ɤɨɥɟɛɚɧɢɹ 

ȼɡɜɟɲɚɧɧɵɟ ɜɟɳɟɫɬɜɚ ɦɝ/ɞɦ3 6,8 

ȻɉɄɩɨɥɧ ɦɝ/ɞɦ3 3,11 

ɇɢɬɪɚɬɵ ɦɝ/ɞɦ3 0,72 

Ɏɨɫɮɚɬɵ ɦɝ/ɞɦ3 0,16 

 

ʺˀ У ʥʥО ʥʪ ФО УФ 
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ɀɟɥɟɡɨ ɨɛɳɟɟ ɦɝ/ɞɦ3 0,32 

ɇɟɮɬɟɩɪɨɞɭɤɬɵ ɦɝ/ɞɦ3 0,03 

ɋɭɥɶɮɚɬɵ ɦɝ/ɞɦ3 201,3 

ɏɥɨɪɢɞɵ ɦɝ/ɞɦ3 664,7 

ȺɉȺȼ ɦɝ/ɞɦ3 0,01 

ɐɢɧɤ ɦɝ/ɞɦ3 0,079 

Ɇɟɞɶ ɦɝ/ɞɦ3 0,011 

Ɇɚɪɝɚɧɟɰ ɦɝ/ɞɦ3 0,032 

Ɇɢɧɟɪɚɥɢɡɚɰɢɹ ɜɨɞɵ ɦɝ/ɞɦ3 1403,8 

Ⱥɡɨɬ ɚɦɦɨɧɢɣɧɵɣ ɦɝ/ɞɦ3 0,37 

ɏɉɄ  29 

 

ɋ ɰɟɥɶɸ ɩɨɜɵɲɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɨɱɢɫɬɤɢ ɩɪɨɦɵɲɥɟɧɧɵɯ ɫɬɨɱɧɵɯ 

ɜɨɞ ɢ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ «ɧɭɥɟɜɨɝɨ ɫɛɪɨɫɚ» ɪɚɡɪɚɛɚɬɵɜɚɟɬɫɹ ɧɨɜɚɹ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ, ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɦɚɹ ɪɚɡɞɟɥɶɧɭɸ ɨɱɢɫɬɤɭ 

ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɫɬɨɤɚ ɢ ɫɬɨɱɧɨɣ ɯɨɡɹɣɫɬɜɟɧɧɨ-ɛɵɬɨɜɨɣ ɜɨɞɵ. 

 

1.3 Ɋɚɡɞɟɥɶɧɚɹ ɫɯɟɦɚ ɨɱɢɫɬɤɢ ɫɬɨɤɨɜ ɩɪɨɦɵɲɥɟɧɧɨɣ ɡɨɧɵ ɫ 

ɬɟɯɧɨɥɨɝɢɟɣ ɨɛɨɪɨɬɧɨɣ ɫɢɫɬɟɦɵ ɜɨɞɨɩɨɥɶɡɨɜɚɧɢɹ 

 

ɉɪɢɦɟɧɟɧɢɟ ɡɚɦɤɧɭɬɵɯ ɜɨɞɨɨɛɨɪɨɬɧɵɯ ɫɢɫɬɟɦ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ 

ɩɪɟɞɩɪɢɹɬɢɣ ɩɨɡɜɨɥɹɟɬ ɪɚɡɦɟɳɚɬɶ ɷɬɢ ɨɛɴɟɤɬɵ ɜ ɪɚɣɨɧɚɯ ɫ ɨɝɪɚɧɢɱɟɧɧɵɦɢ 

ɜɨɞɧɵɦɢ ɪɟɫɭɪɫɚɦɢ, ɧɨ ɨɛɥɚɞɚɸɳɢɦɢ ɛɥɚɝɨɩɪɢɹɬɧɵɦɢ ɷɤɨɧɨɦɢɤɨ-

ɝɟɨɝɪɚɮɢɱɟɫɤɢɦɢ ɭɫɥɨɜɢɹɦɢ. Ɍɚɤɨɟ ɢɧɠɟɧɟɪɧɨ-ɷɤɨɥɨɝɢɱɟɫɤɨɟ ɧɚɩɪɚɜɥɟɧɢɟ 

ɹɜɥɹɟɬɫɹ ɧɚɢɛɨɥɟɟ ɩɪɨɝɪɟɫɫɢɜɧɵɦ ɢ ɩɟɪɫɩɟɤɬɢɜɧɵɦ, ɩɨɡɜɨɥɹɹ ɨɞɧɨɜɪɟɦɟɧɧɨ 

ɪɟɲɚɬɶ ɩɪɨɛɥɟɦɵ ɜɨɞɨɨɛɟɫɩɟɱɟɧɢɹ ɢ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ.  
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ȼ ɤɚɱɟɫɬɜɟ ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɲɟɧɢɣ ɞɥɹ ɨɪɝɚɧɢɡɚɰɢɢ ɨɛɨɪɨɬɧɵɯ ɫɢɫɬɟɦ 

ɜɨɞɨɩɨɥɶɡɨɜɚɧɢɹ ɜ ɬɹɠɟɥɵɯ ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ ɹɜɥɹɟɬɫɹ ɜɧɟɞɪɟɧɢɟ 

ɥɨɤɚɥɶɧɵɯ ɨɱɢɫɬɧɵɯ ɭɫɬɚɧɨɜɨɤ ɛɥɨɱɧɨ-ɦɨɞɭɥɶɧɨɝɨ ɬɢɩɚ.  

 

1.3.1 Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɪɚɡɞɟɥɶɧɨɣ ɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ ɜɨɞ  

 

ɇɚ ɬɚɤɢɯ ɭɫɬɚɧɨɜɤɚɯ ɫɬɨɱɧɵɟ ɜɨɞɵ ɨɱɢɳɚɸɬɫɹ ɞɨ ɧɨɪɦ ɫɛɪɨɫɚ ɜ 

ɜɨɞɨɟɦ ɪɵɛɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɡɧɚɱɟɧɢɹ, ɱɬɨ ɬɚɤɠɟ ɩɨɡɜɨɥɹɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ 

ɜɨɫɫɬɚɧɨɜɥɟɧɧɵɟ ɫɬɨɱɧɵɟ ɜɨɞɵ ɞɥɹ ɬɟɯɧɢɱɟɫɤɢɯ ɰɟɥɟɣ: ɩɨɞɩɢɬɤɚ ɫɢɫɬɟɦ 

ɨɯɥɚɠɞɟɧɢɹ ɢ ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ (ɜ ɬɟɩɥɵɣ ɢ ɯɨɥɨɞɧɵɣ ɩɟɪɢɨɞɵ ɝɨɞɚ), ɩɨɥɢɜ 

ɬɟɪɪɢɬɨɪɢɢ, ɜɨɞɨɫɧɚɛɠɟɧɢɟ ɫɚɧɭɡɥɨɜ, ɩɨɞɩɢɬɤɚ ɨɛɨɪɨɬɧɵɯ ɫɢɫɬɟɦ ɨɱɢɫɬɤɢ 

ɚɜɬɨɦɨɟɤ.  

 

 

 

Ɋɢɫɭɧɨɤ 1 - Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɨɱɢɫɬɤɢ ɛɵɬɨɜɵɯ ɫɬɨɱɧɵɯ ɜɨɞ : ɆɊ 

– ɦɟɯɚɧɢɱɟɫɤɚɹ ɪɟɲɟɬɤɚ, Ⱥȿ- ɚɤɤɭɦɭɥɢɪɭɸɳɚɹ ɟɦɤɨɫɬɶ, ȼɈ – ɜɟɪɬɢɤɚɥɶɧɵɣ 

ɨɬɫɬɨɣɧɢɤ, ȻɎ – ɛɢɨɮɢɥɶɬɪ, Ɉ – ɜɬɨɪɢɱɧɵɣ ɨɬɫɬɨɣɧɢɤ, ɍɎ – ɛɥɨɤ 

ɨɛɟɡɡɚɪɚɠɢɜɚɧɢɹ ɍɎ. 

 

 

 

Ɋɢɫɭɧɨɤ 2 - Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ ɜɨɞ : ɆɊ – 

ɦɟɯɚɧɢɱɟɫɤɚɹ ɪɟɲɟɬɤɚ, ɍ- ɭɫɪɟɞɧɢɬɟɥɶ, ɇɅ – ɧɟɮɬɟɥɨɜɭɲɤɚ, ɋɇɎ – ɫɤɨɪɵɣ 

ɧɚɩɨɪɧɵɣ ɮɢɥɶɬɪ, ɂɍ – ɢɨɧɨɨɛɦɟɧɧɚɹ ɭɫɬɚɧɨɜɤɚ, ɍɎ – ɛɥɨɤ 

ɨɛɟɡɡɚɪɚɠɢɜɚɧɢɹ ɍɎ. 

ʺˀ ʤʫ ʦО ʥФ О УФ 

ʺˀ У ʻЛ ˁʻФ ИУ УФ 
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1.3.2 Ɋɚɫɱɟɬ ɬɟɯɧɨɥɨɝɢɢ ɨɱɢɫɬɤɢ ɯɨɡɹɣɫɬɜɟɧɧɨ-ɛɵɬɨɜɨɝɨ ɫɬɨɤɚ.  

 

ɉɨɫɥɟ ɨɛɪɚɛɨɬɤɢ ɧɚ ɭɫɬɚɧɨɜɤɟ «ɅɄɈɍ-400» ɨɱɢɳɟɧɧɵɟ ɫɬɨɱɧɵɟ ɜɨɞɵ 

ɜɨɫɫɬɚɧɨɜɥɟɧɵ ɞɥɹ ɩɨɜɬɨɪɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ ɬɟɯɧɢɱɟɫɤɨɦ ɜɨɞɨɫɧɚɛɠɟɧɢɢ. 

ɇɚ ɩɪɟɞɫɬɚɜɥɹɟɦɨɦ ɨɛɴɟɤɬɟ ɜɨɫɫɬɚɧɨɜɥɟɧɧɵɟ ɫɬɨɱɧɵɟ ɜɨɞɵ 

ɩɨɞɜɟɪɝɚɸɬɫɹ ɞɨɩɨɥɧɢɬɟɥɶɧɨɦɭ ɨɛɟɡɡɚɪɚɠɢɜɚɧɢɸ ɝɢɩɨɯɥɨɪɢɬɨɦ ɧɚɬɪɢɹ ɢ 

ɭɥɶɬɪɚɮɢɨɥɟɬɨɜɵɦ ɨɛɥɭɱɟɧɢɟɦ ɢ ɧɚɩɪɚɜɥɹɸɬɫɹ ɜ ɫɢɫɬɟɦɭ ɬɟɯɧɢɱɟɫɤɨɝɨ 

ɜɨɞɨɫɧɚɛɠɟɧɢɹ. 

 

1.3.2.1 Ɋɚɫɱɟɬ ɢ ɩɨɞɛɨɪ ɧɚɤɨɩɢɬɟɥɶɧɨɝɨ ɪɟɡɟɪɜɭɚɪɚ 

 

ɉɨɞɛɢɪɚɟɦ ɧɚɤɨɩɢɬɟɥɶɧɵɣ ɛɚɤ ɪɚɫɱɟɬɨɦ ɧɚ 3ɯ ɱɚɫɨɜɨɟ ɩɨɫɬɭɩɥɟɧɢɟ 

ɫɬɨɱɧɵɯ ɜɨɞ. 

qmax=58,99 ɦ3/ɱ. 

Wɛ=156,97 ɦ3 

ɉɪɢɧɢɦɚɟɦ 2 ɧɚɤɨɩɢɬɟɥɶɧɵɯ ɛɚɤɚ HE-80-3200 ɫɥɟɞɭɸɳɢɯ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤ: 

Ɉɛɴɟɦ – 80 ɦ3; 

Ⱦɢɚɦɟɬɪ – 3200 ɦ; 

Ⱦɥɢɧɚ – 10000 ɦ; 

Ɇɚɫɫɚ – 3,56. 

Ⱦɚɥɶɧɟɣɲɢɣ ɪɚɫɱɟɬ ɫɨɨɪɭɠɟɧɢɣ ɜɟɞɟɦ ɧɚ ɫɪɟɞɧɢɣ ɱɚɫɨɜɨɣ ɪɚɫɯɨɞ, ɬɚɤ 

ɤɚɤ ɛɚɤ ɧɚɤɨɩɢɬɟɥɶ ɭɫɪɟɞɧɹɟɬ ɩɨɫɬɭɩɥɟɧɢɟ ɫɬɨɱɧɵɯ ɜɨɞ ɞɨ qɫɪ=35,8 ɦ3/ɱ. 
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1.3.2.2 Ɋɚɫɱɟɬ ɬɨɧɤɨɫɥɨɣɧɨɝɨ ɨɬɫɬɨɣɧɢɤɚ 

 

ɂɫɯɨɞɧɚɹ ɜɨɞɚ ɩɨɫɬɭɩɚɟɬ ɜ ɩɪɢɟɦɧɵɣ ɤɚɪɦɚɧ ɨɬɫɬɨɣɧɢɤɚ. Ⱦɚɥɟɟ ɩɨɬɨɤ 

ɨɫɜɟɬɥɹɟɦɨɣ ɜɨɞɵ ɧɚɩɪɚɜɥɹɟɬɫɹ ɜ ɡɨɧɭ ɫ ɬɨɧɤɨɫɥɨɣɧɵɦ ɛɥɨɤɨɦ, ɝɞɟ 

ɨɪɝɚɧɢɡɨɜɚɧɚ ɩɪɨɬɢɜɨɬɨɱɧɚɹ ɫɯɟɦɚ ɞɜɢɠɟɧɢɹ ɜɨɞɵ ɢ ɨɫɚɞɤɚ. ɇɚɢɛɨɥɟɟ 

ɤɪɭɩɧɵɟ ɯɥɨɩɶɹ, ɨɫɚɠɞɚɹɫɶ ɜ ɫɥɨɹɯ ɧɟɛɨɥɶɲɨɣ ɜɵɫɨɬɵ, ɡɚɯɜɚɬɵɜɚɸɬ ɛɨɥɟɟ 

ɦɟɥɤɢɟ ɱɚɫɬɢɰɵ ɢ, ɧɚɤɚɩɥɢɜɚɹɫɶ, ɫɩɨɥɡɚɸɬ ɩɨ ɧɚɤɥɨɧɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ 

ɬɨɧɤɨɫɥɨɣɧɵɯ ɷɥɟɦɟɧɬɨɜ.  

Ɉɫɚɞɨɤ ɫɨɛɢɪɚɟɬɫɹ ɜ ɧɢɠɧɟɣ ɤɨɧɢɱɟɫɤɨɣ ɱɚɫɬɢ ɨɬɫɬɨɣɧɢɤɚ, ɨɬɤɭɞɚ 

ɩɟɪɢɨɞɢɱɟɫɤɢ ɜɵɜɨɞɢɬɫɹ ɱɟɪɟɡ ɬɪɭɛɨɩɪɨɜɨɞ ɫɛɪɨɫɚ ɨɫɚɞɤɚ. Ɉɫɜɟɬɥɟɧɧɚɹ ɜɨɞɚ 

ɱɟɪɟɡ ɜɟɪɯɧɟɟ ɡɭɛɱɚɬɨɟ ɩɟɪɟɥɢɜɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɩɨɫɬɭɩɚɟɬ ɜ ɫɟɤɰɢɸ 

ɨɫɜɟɬɥɟɧɧɨɣ ɜɨɞɵ, ɨɬɤɭɞɚ ɫɚɦɨɬɟɤɨɦ ɨɬɜɨɞɢɬɫɹ ɩɨ ɬɪɭɛɨɩɪɨɜɨɞɭ 

ɨɫɜɟɬɥɟɧɧɨɣ ɜɨɞɵ. 

 

Ɋɢɫɭɧɨɤ 3 – Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɬɨɧɤɨɫɥɨɣɧɨɝɨ ɨɬɫɬɨɣɧɢɤɚ ɫ 

ɩɪɨɬɢɜɨɬɨɱɧɨɣ ɫɯɟɦɨɣ ɪɚɛɨɬɵ. 

 

Ɂɚɞɚɟɦɫɹ ɢɫɯɨɞɧɵɦɢ ɞɚɧɧɵɦɢ: 

Ƚɢɞɪɚɜɥɢɱɟɫɤɚɹ ɤɪɭɩɧɨɫɬɶ =0,3ɦɦ/ɫ; 



26 

Ƚɥɭɛɢɧɚ ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ ɜ ɨɬɫɬɨɣɧɢɤɟ =0,2, ɦ; 

Ʉɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɨɛɴɟɦɚ ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ ɨɬɫɬɨɣɧɢɤɚ =0,7; 

 

Ⱦɥɢɧɚ ɩɥɚɫɬɢɧ ɜ ɹɪɭɫɟ 

 

 , ɦ                  (15) 

 

ɝɞɟ  – ɫɤɨɪɨɫɬɶ ɪɚɛɨɱɟɝɨ ɩɨɬɨɤɚ ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ [1]; 

 – ɜɵɫɨɬɚ ɹɪɭɫɚ ɬɨɧɤɨɫɥɨɣɧɨɝɨ ɛɥɨɤɚ, ɦ, ɪɚɜɧɚɹ =0,2, ɦ. 

 

 , ɦ 

 

ɇɚɡɧɚɱɚɟɬɫɹ ɤɨɥɢɱɟɫɬɜɨ ɨɬɞɟɥɟɧɢɣ ɨɬɫɬɨɣɧɢɤɚ, ɧɟ ɦɟɧɟɟ ɞɜɭɯ, n=10 ɲɬ. 

ɒɢɪɢɧɚ ɨɞɧɨɝɨ ɬɨɧɤɨɫɥɨɣɧɨɝɨ ɛɥɨɤɚ (ɫɟɤɰɢɢ ɨɬɫɬɨɣɧɢɤɚ) =2-6 ɦ; 

Ⱦɥɢɧɚ ɡɨɧɵ ɬɨɧɤɨɫɥɨɣɧɨɝɨ ɨɬɫɬɚɢɜɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 

[3] 

 

, ɦ                      (16) 

ɝɞɟ  – ɦɚɤɫɢɦɚɥɶɧɵɣ ɱɚɫɨɜɨɣ ɪɚɫɯɨɞ ɜɨɞɵ, ɦ3/ɱ; 

 

, ɦ 
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ɇɚɯɨɞɢɬɫɹ ɨɛɳɚɹ ɪɚɫɱɟɬɧɚɹ ɞɥɢɧɚ ɨɬɫɬɨɣɧɢɤɚ ɩɨ ɮɨɪɦɭɥɟ 

, ɦ                    (17) 

ɝɞɟ  – ɞɥɢɧɚ ɡɨɧɵ ɜɵɞɟɥɟɧɢɹ ɤɪɭɩɧɵɯ ɩɪɢɦɟɫɟɣ, ɪɚɜɧɚɹ 1-1,5ɦ; 

 =0,3 ɦ; =0,05-0,1 ɦ; =0,4-0,5 ɦ. 

 

 ,ɦ                      (18) 

 

ɝɞɟ  – ɭɝɨɥ ɧɚɤɥɨɧɚ ɩɥɚɫɬɢɧɵ ɤ ɝɨɪɢɡɨɧɬɭ, ɪɚɜɧɵɣ 45-60º. 

 

 ,ɦ 

 

3,91, ɦ 

 

Ɉɛɳɚɹ ɜɵɫɨɬɚ ɨɬɫɬɨɣɧɢɤɚ  

 

, ɦ               (19) 

 

ɝɞɟ  ɩɪɢɧɢɦɚɟɬɫɹ  0,6 ɦ; ; =0,4-0,5ɦ; 

 

, ɦ                                 (20) 

, ɦ 
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, ɦ 

 

ɂɫɯɨɞɹ ɢɡ ɪɚɫɱɟɬɧɵɯ ɝɚɛɚɪɢɬɨɜ ɨɬɫɬɨɣɧɢɤɚ, ɩɪɢɧɢɦɚɸ ɬɨɧɤɨɫɥɨɣɧɵɣ 

ɨɬɫɬɨɣɧɢɤ ɦɚɪɤɢ ɈɌ – 40, ɫɥɟɞɭɸɳɢɯ ɬɟɯɧɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ 

 

Ɍɚɛɥɢɰɚ 9 – Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɨɬɫɬɨɣɧɢɤɚ 

Ɇɚɪɤɚ , 

ɦ3/ɱ 

Ɉɛɴɟɦ 

ɤɨɧɭɫɨɜ ɫɛɨɪɚ 

ɨɫɚɞɤɚ, ɦ3 

Ƚɚɛɚɪɢɬɵ 

LxBxH, ɦɦ 

Ɇɚɫɫɚ ɧɟɬɬɨ/ɫ 

ɜɨɞɨɣ, ɤɝ 

ɗ, % 

ɈɌ – 40 40 2,52 6 495×2 088×2 400 3 587/22 300 90 

 

Ɉɩɪɟɞɟɥɹɟɦ ɤɨɥɢɱɟɫɬɜɨ ɨɫɚɞɤɚ, ɭɞɚɥɹɟɦɨɝɨ ɡɚ ɫɭɬɤɢ:  

 

, ɦ3/ɫɭɬ            (21) 

 

Ƚɞɟ  – ɫɭɬɨɱɧɵɣ ɪɚɫɯɨɞ ɫɬɨɱɧɵɯ ɜɨɞ, ɦ3/ɫɭɬ; 

 – ɤɨɧɰɟɧɬɪɚɰɢɹ ɦɟɯɚɧɢɱɟɫɤɢɯ ɩɪɢɦɟɫɟɣ ɜ ɜɨɞɟ, 216,67 ɦɝ/ɥ; 

 – ɷɮɮɟɤɬ ɡɚɞɟɪɠɚɧɢɹ ɨɫɚɠɞɚɸɳɢɯɫɹ ɩɪɢɦɟɫɟɣ, 90%; 

 – ɜɥɚɠɧɨɫɬɶ ɨɫɚɞɤɚ, 95%; 

 – ɨɛɴɟɦɧɚɹ ɦɚɫɫɚ ɱɚɫɬɢɰ ɨɫɚɞɤɚ, 2,65 ɬ/ɦ3. 

 

, ɦ3/ɫɭɬ 
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Ɋɚɫɯɨɞ ɜɨɞɵ, ɩɨɫɬɭɩɚɸɳɢɣ ɧɚ ɫɥɟɞɭɸɳɟɟ ɫɨɨɪɭɠɟɧɢɟ ɪɚɜɟɧ 

 

  , ɦ3/ɱ                (22) 

 

, ɦ3/ɱ 

 

1.3.2.3 Ɋɚɫɱɟɬ ɛɢɨɮɢɥɶɬɪɚ 

 

Ȼɢɨɮɢɥɶɬɪ – ɷɬɨ ɫɨɨɪɭɠɟɧɢɟ, ɜ ɤɨɬɨɪɨɦ ɫɬɨɱɧɚɹ ɜɨɞɚ ɮɢɥɶɬɪɭɟɬɫɹ 

ɱɟɪɟɡ ɡɚɝɪɭɡɨɱɧɵɣ ɦɚɬɟɪɢɚɥ, ɩɨɤɪɵɬɵɣ ɛɢɨɥɨɝɢɱɟɫɤɨɣ ɩɥɟɧɤɨɣ 

(ɛɢɨɩɥɟɧɤɨɣ), ɨɛɪɚɡɨɜɚɧɧɨɣ ɤɨɥɨɧɢɹɦɢ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ. Ȼɢɨɮɢɥɶɬɪ 

ɫɨɫɬɨɢɬ ɢɡ ɫɥɟɞɭɸɳɢɯ ɱɚɫɬɟɣ: 

- ɮɢɥɶɬɪɭɸɳɟɣ ɡɚɝɪɭɡɤɢ, ɩɨɦɟɳɟɧɧɨɣ ɜ ɪɟɡɟɪɜɭɚɪ ɤɪɭɝɥɨɣ ɢɥɢ 

ɩɪɹɦɨɭɝɨɥɶɧɨɣ ɮɨɪɦɵ ɜ ɩɥɚɧɟ (ɬɟɥɨ ɛɢɨɮɢɥɶɬɪɚ); 

-  ɜɨɞɨɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ, ɞɥɹ ɪɚɜɧɨɦɟɪɧɨɝɨ ɨɪɨɲɟɧɢɹ 

ɫɬɨɱɧɨɣ ɜɨɞɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɡɚɝɪɭɡɤɢ; 

-  ɞɪɟɧɚɠɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɞɥɹ ɭɞɚɥɟɧɢɹ ɩɪɨɮɢɥɶɬɪɨɜɚɧɧɨɣ ɠɢɞɤɨɫɬɢ; 

-  ɜɨɡɞɭɯɨɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɞɥɹ ɩɨɫɬɭɩɥɟɧɢɹ ɜɨɡɞɭɯɚ 

ɜɧɭɬɪɶ ɛɢɨɮɢɥɶɬɪɚ. 
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Ɋɢɫɭɧɨɤ 4 – Ɋɚɡɪɟɡ ɛɢɨɮɢɥɶɬɪɚ. 

1 – ɉɨɞɚɱɚ ɫɬɨɱɧɨɣ ɜɨɞɵ; 2 – ȼɨɞɨɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɟ ɭɫɬɪɨɣɫɬɜɨ; 3 – 

Ɏɢɥɶɬɪɭɸɳɚɹ ɡɚɝɪɭɡɤɚ; 4 – Ⱦɪɟɧɚɠɧɨɟ ɭɫɬɪɨɣɫɬɜɨ; 5 – Ɉɱɢɳɟɧɧɚɹ ɫɬɨɱɧɚɹ 

ɜɨɞɚ; 6 – ȼɨɡɞɭɯɨɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɟ ɭɫɬɪɨɣɫɬɜɨ; 

 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ [4] ɩɪɢɦɟɧɹɟɦ ɜɵɫɨɤɨɧɚɝɪɭɠɚɟɦɵɣ ɛɢɨɮɢɥɶɬɪ 

ȼɵɫɨɤɨɧɚɝɪɭɠɚɟɦɵɟ ɛɢɨɮɢɥɶɬɪɵ ɩɪɢɦɟɧɹɸɬ ɞɥɹ ɩɨɥɧɨɣ ɢ ɧɟɩɨɥɧɨɣ 

ɛɢɨɥɨɝɢɱɟɫɤɨɣ ɨɱɢɫɬɤɢ ɧɚ ɫɬɚɧɰɢɹɯ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ ɞɨ 50000 ɦ3/ɫɭɬ, 

ɢɯ ɪɚɡɦɟɳɚɸɬ ɧɚ ɨɬɤɪɵɬɨɦ ɜɨɡɞɭɯɟ. Ɂɚɝɪɭɡɤɚ ɢɦɟɟɬ ɪɚɛɨɱɭɸ ɜɵɫɨɬɭ 2÷4 ɦ, 

ɤɪɭɩɧɨɫɬɶ ɦɚɬɟɪɢɚɥɚ ɡɚɝɪɭɡɤɢ ɫɨɫɬɚɜɥɹɟɬ ɨɬ 40 ɞɨ 70 ɦɦ. Ⱦɨɩɭɫɬɢɦɨɟ 

ɡɧɚɱɟɧɢɟ ȻɉɄɩɨɥɧ ɫɬɨɱɧɵɯ ɜɨɞ ɛɟɡ ɪɟɰɢɪɤɭɥɹɰɢɢ ɫɨɫɬɚɜɥɹɟɬ 300 ɦɝ/ɥ. 

Ƚɢɞɪɚɜɥɢɱɟɫɤɚɹ ɧɚɝɪɭɡɤɚ ɫɨɫɬɚɜɥɹɟɬ10÷30 ɦ3/(ɦ2⋅ɫɭɬ). 

Ⱥɷɪɨɮɢɥɶɬɪɵ ɬɪɟɛɭɸɬ ɪɚɜɧɨɦɟɪɧɨɝɨ ɨɪɨɲɟɧɢɹ ɜɫɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɫ 

ɜɨɡɦɨɠɧɨ ɦɚɥɵɦɢ ɩɟɪɟɪɵɜɚɦɢ ɜ ɩɨɞɚɱɟ ɜɨɞɵ ɢ ɩɨɞɞɟɪɠɚɧɢɟ ɩɨɜɵɲɟɧɧɨɣ 

ɧɚɝɪɭɡɤɢ ɩɨ ɜɨɞɟ. 

 Ʉɨɷɮɮɢɰɢɟɧɬ ɛɢɨɮɢɥɶɬɪɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
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                (23) 

 

ɝɞɟ  ɢ  – ɤɨɧɰɟɧɬɪɚɰɢɹ ȻɉɄɩɨɥɧ ɜ ɩɨɫɬɭɩɚɸɳɟɣ ɢ ɨɱɢɳɟɧɧɨɣ ɫɬɨɱɧɨɣ 

ɜɨɞɟ, ɦɝ/ɥ; 

 

 

 

ɂɫɯɨɞɹ ɢɡ ɫɪɟɞɧɟɡɢɦɧɟɣ ɬɟɦɩɟɪɚɬɭɪɵ ɫɬɨɱɧɨɣ ɜɨɞɵ Ɍw ɢ ɡɧɚɱɟɧɢɹ Ʉaf 

ɩɨ ɬɚɛɥɢɰɟ 10 ɧɚɯɨɞɢɬɫɹ ɜɵɫɨɬɚ ɛɢɨɮɢɥɶɬɪɚ ɇaf, ɝɢɞɪɚɜɥɢɱɟɫɤɚɹ ɧɚɝɪɭɡɤɚ qaf 

ɢ ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɜɨɡɞɭɯɚ qa 

 

Ɍɚɛɥɢɰɚ 10 

qa, 

ɦ3/

ɦ3 

ɇaf

,ɦ 

Ʉɨɷɮɮɢɰɢɟɧɬ Ʉaf ɩɪɢ Ɍw ºɋ, ɇaf,ɦ, ɢ qaf, ɦ3/(ɦ2ɫɭɬ) 

Ɍw=8 Ɍw=10 Ɍw=12 Ɍw=14 

qaf=10, qaf=20, qaf=30 qaf=10, qaf=20, qaf=30 qaf=10, qaf=20 qaf=,30 qaf=10qaf=20  qaf=30 

 

8 

2 3,02 2,32 2,04 3,38 2,5 2,18 3,76 2,74 2,36 4,3 3,02 2,56 

3 5,25 3,53 2,89 6,2 3,96 3,22 7,32 4,64 3,62 8,95 5,25 4,09 

4 9,05 5,37 4,14 10,4 6,25 4,73 11,2 7,54 5,56 12,1 9,05 6,54 

 

10 

2 3,69 2,89 2,58 4,08 3,11 2,76 4,5 3,36 2,93 5,09 3,67 3,16 

3 6,1 4,24 3,56 7,08 4,74 3,94 8,23 5,31 4,36 9,9 6,04 4,84 

4 10,1 6,23 4,9 12,3 7,18 5,68 15,1 8,45 6,88 16,4 10 7,42 

 

12 

2 4,32 3,88 3,01 4,76 3,72 3,28 5,31 3,98 3,44 5,97 4,31 3,7 

3 7,25 5,01 4,18 8,35 5,55 4,78 9,9 6,35 5,14 11,7 7,2 5,72 

4 12 7,35 5,83 14,8 8,5 6,2 18,4 10,4 7,69 23,1 12 8,83 

 

ɋɪɟɞɧɟɡɢɦɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɫɬɨɱɧɨɣ ɜɨɞɵ Ɍw=14 ºɋ; 
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ȼɵɫɨɬɚ ɛɢɨɮɢɥɶɬɪɚ ɇaf=4 ɦ; 

Ƚɢɞɪɚɜɥɢɱɟɫɤɚɹ ɧɚɝɪɭɡɤɚ qaf=10 ɦ3/(ɦ2ɫɭɬ); 

ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɜɨɡɞɭɯɚ qa =10 ɦ3/ɦ3 

 

 ɋɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ȻɉɄɩɨɥɧ ɜ ɫɦɟɫɢ ɫɬɨɤɨɜ ɩɟɪɟɞ ɮɢɥɶɬɪɨɦ  

 

 , ɦɝ/ɥ             

(24) 

 

ɝɞɟ  – ɧɚɢɦɟɧɶɲɟɟ ɛɥɢɠɧɟɟ ɤ  ɡɧɚɱɟɧɢɟ ɢɡ ɬɚɛɥɢɰɵ 

 

 ɦɝ/ɥ 

 

Ʉɨɷɮɮɢɰɢɟɧɬ ɪɟɰɢɪɤɭɥɹɰɢɢ: 

 

               (25) 

 

  

 

Ɉɛɳɚɹ ɩɥɨɳɚɞɶ ɛɢɨɮɢɥɶɬɪɚ 
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, ɦ2             (26) 

 

ɝɞɟ  –  ɫɭɬɨɱɧɵɣ ɪɚɫɯɨɞ ɫɬɨɱɧɨɣ ɜɨɞɵ, ɦ3/ɫɭɬ; 

 

   ɦ2  

 

ɑɢɫɥɨ ɢ ɪɚɡɦɟɪɵ ɫɟɤɰɢɣ  ɡɚɜɢɫɹɬ ɨɬ ɫɩɨɫɨɛɚ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɫɬɨɱɧɨɣ 

ɜɨɞɵ ɩɨ ɩɨɜɟɪɯɧɨɫɬɢ. Ɉɛɵɱɧɨ ɤɨɥɢɱɟɫɬɜɨ ɫɟɤɰɢɣ ɩɪɢɧɢɦɚɸɬ ɧɟ ɦɟɧɟɟ 2-ɯ ɢ 

ɧɟ ɛɨɥɟɟ 6-8. 

ȼ ɩɪɚɤɬɢɤɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɩɪɢɦɟɧɹɸɬ ɛɢɨɮɢɥɶɬɪɵ ɩɪɹɦɨɭɝɨɥɶɧɨɣ 

ɮɨɪɦɵ ɜ ɩɥɚɧɟ ɪɚɡɦɟɪɚɦɢ ɫɬɨɪɨɧ 3ɯ3, 3,6ɯ4, 9ɯ12, 12ɯ12, 15ɯ15, 12ɯ18 ɦ ɢ 

ɞɪ., ɫ ɜɵɫɨɬɨɣ ɫɥɨɹ ɡɚɝɪɭɡɤɢ 2,3 ɢ 4 ɦ, ɚ ɬɚɤ ɠɟ ɤɪɭɝɥɨɣ ɮɨɪɦɵ ɜ ɩɥɚɧɟ 

ɞɢɚɦɟɬɪɨɦ 6, 12, 18, 24, 30 ɦ, ɫ ɜɵɫɨɬɨɣ ɫɥɨɹ ɡɚɝɪɭɡɤɢ 2, 3, 4 ɦ. 

ɉɪɢɧɢɦɚɟɦ  ɜɵɫɨɤɨɧɚɝɪɭɠɚɟɦɵɣ ɛɢɨɮɢɥɶɬɪ ɤɪɭɝɥɵɣ ɜ ɩɥɚɧɟ 

ɞɢɚɦɟɬɪɨɦ 6 ɦ,   ɦ2, =4 ɦ, ɫ ɤɨɥɢɱɟɫɬɜɨɦ ɫɟɤɰɢɣ =5. 

 

Ɉɛɴɟɦ ɡɚɝɪɭɡɤɢ  ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

 

, ɦ3             (27) 

 

, ɦ3 
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Ɉɩɪɟɞɟɥɹɟɬɫɹ ɨɛɴɟɦ ɢɡɛɵɬɨɱɧɨɣ ɛɢɨɩɥɟɧɤɢ, ɜɵɧɨɫɢɦɨɣ ɜɨ ɜɬɨɪɢɱɧɵɣ 

ɨɬɫɬɨɣɧɢɤ  

 

, ɦ3/ɫɭɬ                    (28) 

 

ɝɞɟ  – ɭɞɟɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɛɢɨɩɥɟɧɤɢ, ɪɚɜɧɨɟ 8 ɝ/(ɱɟɥ ɫɭɬ); 

 – ɜɥɚɠɧɨɫɬɶ ɛɢɨɩɥɟɧɤɢ, 96%; 

 – ɤɨɥɢɱɟɫɬɜɨ ȻɉɄɩɨɥɧ ɜ ɫɬɨɱɧɨɣ ɜɨɞɟ ɧɚ ɨɞɧɨɝɨ ɠɢɬɟɥɹ ɜ ɫɭɬɤɢ, 40 

ɝ/(ɱɟɥ ɫɭɬ). 

 

 , ɦ3/ɫɭɬ 

 

ɍɱɢɬɵɜɚɹ ɩɨɬɟɪɢ, ɪɚɫɯɨɞ, ɩɨɫɬɭɩɚɸɳɢɣ ɧɚ ɜɬɨɪɢɱɧɵɣ ɨɬɫɬɨɣɧɢɤ ɪɚɜɟɧ 

857,74-1,03=856,71 ɦ3/ɫɭɬ. 

Ɉɩɪɟɞɟɥɹɟɦ ɪɚɫɯɨɞ ɜɨɡɞɭɯɚ ɞɥɹ ɛɢɨɮɢɥɶɬɪɚ  

 

 , ɦ3/ɫɭɬ           (29) 

 

ɦ3/ɫɭɬ=600,4 ɦ3/ɱ 
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ɉɨɞɛɢɪɚɟɦ 1 ɜɟɧɬɢɥɹɬɨɪ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ ɗȼɊ-3, 

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ 400+4000 ɦ3/ɱ, ɧɚɩɨɪɨɦ 15+60 ɦɦ, ɢ ɦɨɳɧɨɫɬɶɸ 

ɞɜɢɝɚɬɟɥɹ 1-1,7 ɤȼɬ. 

ȼ ɤɚɱɟɫɬɜɟ ɡɚɝɪɭɡɤɢ ɩɪɢɦɟɧɹɟɦ ɲɭɧɝɢɬ 

ɒɭɧɝɢɬ ɨɛɥɚɞɚɟɬ ɫɨɪɛɰɢɨɧɧɨɣ ɫɩɨɫɨɛɧɨɫɬɶɸ ɤ ɲɢɪɨɤɨɦɭ ɪɹɞɭ 

ɨɪɝɚɧɢɱɟɫɤɢɯ ɜɟɳɟɫɬɜ: ɠɢɪɧɵɦ ɜɵɫɨɤɨɦɨɥɟɤɭɥɹɪɧɵɦ ɤɢɫɥɨɬɚɦ, ɜɟɳɟɫɬɜɚɦ  

ɥɢɝɧɨɭɝɥɟɜɨɞɧɨɝɨ ɤɨɦɩɥɟɤɫɚ ɞɪɟɜɟɫɧɵɯ ɢ ɬɨɪɮɹɧɵɯ ɝɢɞɪɨɥɢɡɚɬɨɜ, 

ɜɨɞɨɪɚɫɬɜɨɪɢɦɵɯ ɫɦɨɥ ɝɢɞɪɨɥɢɡɚ, ɝɭɦɢɧɨɜɵɦ ɜɟɳɟɫɬɜɚɦ, ɩɟɫɬɢɰɢɞɚɦ, ɉȺȼ, 

ɫɩɢɪɬɚɦ, ɮɟɧɨɥɚɦ, ɧɟɮɬɟɩɪɨɞɭɤɬɚɦ, ɤ ɪɹɞɭ ɧɟɨɪɝɚɧɢɱɟɫɤɢɯ ɜɟɳɟɫɬɜ 

(ɫɨɟɞɢɧɟɧɢɹɦ ɠɟɥɟɡɚ, ɦɚɪɝɚɧɰɚ, ɲɟɫɬɢɜɚɥɟɧɬɧɨɝɨ ɯɪɨɦɚ, ɮɨɫɮɨɪɚ ɢ ɞɪ.), ɚ 

ɬɚɤɠɟ ɤ ɝɚɡɨɨɛɪɚɡɧɵɦ ɫɨɟɞɢɧɟɧɢɹɦ (ɯɥɨɪ, ɨɤɫɢɞɵ ɫɟɪɵ). 

ɇɚɥɢɱɢɟɦ ɜ ɫɢɫɬɟɦɟ ɲɭɧɝɢɬ – ɜɨɞɚ ɜɵɫɨɤɨɚɤɬɢɜɧɨɝɨ ɤɢɫɥɨɪɨɞɚ 

ɨɛɴɹɫɧɹɟɬɫɹ  ɫɩɨɫɨɛɧɨɫɬɶ ɲɭɧɝɢɬɚ ɨɱɢɳɚɬɶ ɜɨɞɭ ɨɬ ɱɚɫɬɢɰ ɪɚɞɢɤɚɥɶɧɨɣ 

ɩɪɢɪɨɞɵ, ɨɱɢɳɚɬɶ ɜɨɞɭ ɨɬ ɪɹɞɚ ɦɟɬɚɥɥɨɜ, ɨɤɢɫɥɹɹ ɢɯ ɢ ɩɟɪɟɜɨɞɹ ɜ  

ɧɟɪɚɫɬɜɨɪɢɦɭɸ ɮɨɪɦɭ. 

ɒɭɧɝɢɬɨɜɵɣ ɫɨɪɛɟɧɬ ɫɩɨɫɨɛɟɧ ɤ ɦɧɨɝɨɤɪɚɬɧɨɣ ɪɟɝɟɧɟɪɚɰɢɢ, 

ɜɨɫɫɬɚɧɚɜɥɢɜɚɹ ɩɨɥɧɨɫɬɶɸ ɫɨɪɛɰɢɨɧɧɭɸ ɚɤɬɢɜɧɨɫɬɶ. 

 

1.3.2.4 Ɋɚɫɱɟɬ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɣ ɫɢɫɬɟɦɵ ɛɢɨɮɢɥɶɬɪɚ 

 

Ɋɟɚɤɬɢɜɧɵɟ ɜɪɚɳɚɸɳɢɟɫɹ ɨɪɨɫɢɬɟɥɢ 

ɋɨɫɬɨɹɬ ɢɡ ɞɜɭɯ, ɱɟɬɵɪɟɯ ɢɥɢ ɲɟɫɬɢ ɞɵɪɱɚɬɵɯ ɬɪɭɛ, ɤɨɧɫɨɥɶɧɨ 

ɡɚɤɪɟɩɥɟɧɧɵɯ ɧɚ ɨɛɳɟɦ ɫɬɨɹɤɟ, ɜ ɤɨɬɨɪɵɣ ɩɨɞɚɟɬɫɹ ɜɨɞɚ ɢɡ 

ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɣ ɤɚɦɟɪɵ. ɋɬɨɹɤ ɦɨɠɟɬ ɜɪɚɳɚɬɶɫɹ ɜɨɤɪɭɝ ɫɜɨɟɣ ɨɫɢ. ȼɨɞɚ 

ɩɨɫɬɭɩɚɟɬ ɢɡ ɫɬɨɹɤɚ ɜ ɪɚɞɢɚɥɶɧɵɟ ɬɪɭɛɵ ɢ ɱɟɪɟɡ ɨɬɜɟɪɫɬɢɹ ɜɵɥɢɜɚɟɬɫɹ ɢɡ 

ɧɢɯ. ɉɨɞ ɞɟɣɫɬɜɢɟɦ ɪɟɚɤɬɢɜɧɨɣ ɫɢɥɵ ɢɫɬɟɱɟɧɢɹ ɜɨɞɵ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶ 
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ɜɪɚɳɚɟɬɫɹ (ɫɦ. ɪɢɫ. 2.5). Ɋɚɫɱɟɬ ɪɟɚɤɬɢɜɧɨɝɨ ɨɪɨɫɢɬɟɥɹ ɫɨɫɬɨɢɬ ɜ 

ɨɩɪɟɞɟɥɟɧɢɢ ɟɝɨ ɪɚɡɦɟɪɨɜ, ɱɢɫɥɚ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɬɪɭɛ, ɤɨɥɢɱɟɫɬɜɚ 

ɨɬɜɟɪɫɬɢɣ, ɧɚ- ɩɨɪɚ ɜɨɞɵ, ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɫɬɨɹɤɚ. ɋɤɨɪɨɫɬɶ ɢɫɬɟɱɟɧɢɹ ɢɡ 

ɨɬɜɟɪɫɬɢɣ ɩɪɢɧɢɦɚɟɬɫɹ ɧɟ ɦɟɧɟɟ 0,5 ɦ/ɫ, ɞɢɚɦɟɬɪ ɨɬɜɟɪɫɬɢɣ – ɧɟ ɦɟɧɟɟ 10 

ɦɦ, ɧɚɩɨɪ ɜɨɞɵ ɨɱɟɧɶ ɧɟɛɨɥɶɲɨɣ – ɧɟ ɦɟɧɟɟ 0,5÷1 ɦ 

Ɉɩɪɟɞɟɥɹɟɦ ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɫɬɨɱɧɵɯ ɜɨɞ ɧɚ ɨɞɧɭ ɫɟɤɰɢɸ 

ɛɢɨɮɢɥɶɬɪɚ  

 

,               (30) 

 

ɝɞɟ  – ɪɚɫɯɨɞ ɫɬɨɱɧɵɯ ɜɨɞ,   ; 

 

 ,  

 

Ⱦɢɚɦɟɬɪ ɪɟɚɤɬɢɜɧɨɝɨ ɨɪɨɫɢɬɟɥɹ 

 

, ɦ              (31) 

 

ɝɞɟ D – ɞɢɚɦɟɬɪ ɛɢɨɮɢɥɶɬɪɚ, ɦ; 

 

, ɦ 
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Ʉɨɥɢɱɟɫɬɜɨ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɬɪɭɛ ɩɪɢɧɢɦɚɟɬ 2. Ɂɚɤɪɟɩɥɹɸɬɫɹ 

ɤɨɧɫɨɥɶɧɨ ɧɚ ɫɬɨɹɤɟ. 

Ɍɪɟɛɭɟɦɵɣ ɞɢɚɦɟɬɪ 

 

 , ɦɦ               (32) 

 

ɝɞɟ  – ɫɪɟɞɧɢɣ ɪɚɫɯɨɞ ɫɬɨɱɧɵɯ ɜɨɞ, ɦ3/ɫ;  

 – ɫɤɨɪɨɫɬɶ ɜ ɧɚɱɚɥɟ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɣ ɬɪɭɛɵ, ɦ/ɫ; 

 ɱɢɫɥɨ ɩɪɢɧɹɬɵɯ ɫɟɤɰɢɣ ɛɢɨɮɢɥɶɬɪɚ. 

 

 , ɦɦ   

 

ɑɢɫɥɨ ɨɬɜɟɪɫɬɢɣ ɧɚ ɤɚɠɞɨɣ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɣ ɬɪɭɛɟ 

 

               (33) 

 

 ɲɬ  

 

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɨɫɢ ɫɬɨɹɤɚ ɞɨ ɤɚɠɞɨɝɨ ɨɬɜɟɪɫɬɢɹ ɪɚɫɫɱɢɬɵɜɚɟɦ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ  
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 , ɦ                      (34) 

 

Ɋɚɫɱɟɬɵ ɫɜɨɞɢɦ ɜ ɬɚɛɥɢɰɭ  

Ɍɚɛɥɢɰɚ 11 – Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɨɫɢ ɫɬɨɹɤɚ ɞɨ ɤɚɠɞɨɝɨ ɨɬɜɟɪɫɬɢɹ 

№ , 

ɦ 

 , ɦ № , 

ɦ 

 , ɦ № , 

ɦ 

 , ɦ 

1  

 

 

 

 

5,8 
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483,33 13  

 

 

 

 

5,8 

 

 

 

 

 

36 

1742,68 25  

 

 

 

 

5,8 

 

 

 

 

 

36 

2416,67 

2 683,54 14 1808,47 26 2464,53 

3 837,16 15 1871,94 27 2511,47 

4 966,67 16 1933,33 28 2557,56 

5 1080,77 17 1992,83 29 2602,83 

6 1183,92 18 2050,61 30 2647,33 

7 1278,78 19 2106,80 31 2691,09 

8 1367,07 20 2161,53 32 2734,15 

9 1450,00 21 2214,91 33 2776,54 

10 1528,43 22 2267,03 34 2818,29 

11 1603,04 23 2317,99 35 2859,44 

12 1674,32 24 2367,84 36 2900,00 

 

ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɪɟɚɤɬɢɜɧɨɝɨ ɨɪɨɫɢɬɟɥɹ  

 

 ɦɢɧ-1                   (35) 

 

ɝɞɟ  – ɞɢɚɦɟɬɪ ɨɬɜɟɪɫɬɢɣ, 10 ɦɦ. 
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 ɦɢɧ-1 

 

Ɍɪɟɛɭɟɦɵɣ ɧɚɩɨɪ ɭ ɪɟɚɤɬɢɜɧɨɝɨ ɨɪɨɫɢɬɟɥɹ 

 

 , ɦ                  (36) 

 

ɝɞɟ k – ɦɨɞɭɥɶ ɪɚɫɯɨɞ,  ɥ/ɫ ɨɩɪɟɞɟɥɹɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ  

 

 , ɦ  

 

Ɍɚɤ ɤɚɤ ɜɟɥɢɱɢɧɚ ɧɚɩɨɪɚ ɦɟɧɶɲɟ ɦɢɧɢɦɚɥɶɧɨɣ, ɧɚɡɧɚɱɚɟɦ ɧɚɩɨɪ ɭ 

ɨɪɨɫɢɬɟɥɹ, ɪɚɜɧɵɣ = 0,5 ɦ. Ɋɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɟ ɬɪɭɛɵ ɪɚɫɩɨɥɚɝɚɟɦ ɧɚ 0,2 

ɦ ɜɵɲɟ ɩɨɜɟɪɯɧɨɫɬɢ ɡɚɝɪɭɡɤɢ. 
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1.3.2.5 Ɋɚɫɱɟɬ ɜɬɨɪɢɱɧɨɝɨ ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɨɬɫɬɨɣɧɢɤɚ 

 

Ɋɢɫɭɧɨɤ 5 – ȼɬɨɪɢɱɧɵɣ ɜɟɪɬɢɤɚɥɶɧɵɣ ɨɬɫɬɨɣɧɢɤ 

 1 – ɐɟɧɬɪɚɥɶɧɚɹ ɬɪɭɛɚ; 2 – ɡɨɧɚ ɨɬɫɬɚɢɜɚɧɢɹ; 3 – ɨɫɚɞɨɱɧɚɹ ɱɚɫɬɶ; 4 – 

ɨɬɪɚɠɚɬɟɥɶɧɵɣ ɳɢɬ; 5 – ɩɟɪɢɮɟɪɢɣɧɵɣ ɫɛɨɪɧɵɣ ɥɨɬɨɤ; 6 – ɤɨɥɶɰɟɜɨɣ ɥɨɬɨɤ; 

7 – ɭɞɚɥɟɧɢɟ ɨɫɚɞɤɚ. 

 

ȼɬɨɪɢɱɧɵɟ ɨɬɫɬɨɣɧɢɤɢ ɜ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɫɯɟɦɟ ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɩɨɫɥɟ 

ɫɨɨɪɭɠɟɧɢɣ ɩɨ ɛɢɨɥɨɝɢɱɟɫɤɨɣ ɨɱɢɫɬɤɟ, ɫɥɭɠɚɬ ɞɥɹ ɜɵɞɟɥɟɧɢɹ ɚɤɬɢɜɧɨɝɨ ɢɥɚ 

ɢɥɢ ɨɬɦɟɪɲɟɣ ɛɢɨɩɥɟɧɤɢ ɢɡ ɨɱɢɳɟɧɧɨɣ ɫɬɨɱɧɨɣ ɜɨɞɵ. 

ɇɚɝɪɭɡɤɚ ɜɨɞɵ ɧɚ ɩɨɜɟɪɯɧɨɫɬɶ ɨɬɫɬɨɣɧɢɤɚ 

 

 ɦ3/(ɦ2∙ɱ)           (37) 

ɝɞɟ – ɝɢɞɪɚɜɥɢɱɟɫɤɚɹ ɤɪɭɩɧɨɫɬɶ ɛɢɨɩɥɟɧɤɢ, ɩɪɢ ɩɨɥɧɨɣ ɛɢɨɥɨɝɢɱɟɫɤɨɣ 

ɨɱɢɫɬɤɟ, 1,4 ɦɦ/ɫ , 

 ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɨɛɴɟɦɚ ɨɬɫɬɨɣɧɢɤɚ; ɞɥɹ ɜɟɪɬɢɤɚɥɶɧɵɯ 

ɨɬɫɬɨɣɧɢɤɨɜ = 0,35. 
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 ɦ3/(ɦ2∙ɱ) 

ɉɪɢɧɢɦɚɟɦ ɤɨɥɢɱɟɫɬɜɨ ɨɬɞɟɥɟɧɢɣ ɨɬɫɬɨɣɧɢɤɚ ɪɚɜɧɨɟ 3 

 

ɉɥɨɳɚɞɶ ɨɞɧɨɝɨ ɨɬɞɟɥɟɧɢɹ  

 

, ɦ2                       (38) 

 

,  

ɝɞɟ  ɫɪɟɞɧɢɣ ɪɚɫɯɨɞ ɫɬɨɱɧɵɯ ɜɨɞ, ɦ3/ɱ 

 

Ⱦɢɚɦɟɬɪ ɨɬɫɬɨɣɧɢɤɚ 

 ɦ                      (39) 

 

ɝɞɟ ɞɢɚɦɟɬɪ ɰɟɧɬɪɨɜɨɣ ɬɪɭɛɵ, ɦ 

 ,                        (40) 

ɝɞɟ – ɫɪɟɞɧɢɣ ɪɚɫɯɨɞ ɫɬɨɱɧɵɯ ɜɨɞ, ɦ3/ɫ 

 

 ɦ 
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Ɉɤɪɭɝɥɹɟɦ ɞɢɚɦɟɬɪ  ɞɨ ɫɨɪɬɚɦɟɧɬɧɨɝɨ ɡɧɚɱɟɧɢɹ 0,4 ɦ 

 

 ɦ 

 

ɉɪɢɧɢɦɚɟɦ ɬɢɩɨɜɨɣ ɨɬɫɬɨɣɧɢɤ ɞɢɚɦɟɬɪɨɦ 4 ɦ. 

Ɋɚɫɫɱɢɬɵɜɚɟɬɫɹ ɞɢɚɦɟɬɪ ɪɚɫɬɪɭɛɚ ɢ ɨɬɪɚɠɚɬɟɥɶɧɨɝɨ ɳɢɬɚ 

 ,ɦ              (41) 

 

 ,ɦ                                (42) 

 

 ɦ 

 

 ,ɦ 

 

ȼɵɫɨɬɚ ɳɟɥɢ ɦɟɠɞɭ ɧɢɡɨɦ ɰɟɧɬɪɚɥɶɧɨɣ ɬɪɭɛɵ ɢ ɩɨɜɟɪɯɧɨɫɬɶɸ 

ɨɬɪɚɠɚɬɟɥɶɧɨɝɨ ɳɢɬɚ 

 

  , ɦ                       (43) 

ɝɞɟ  – ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɜɨɞɵ ɜ ɳɟɥɢ, 0,02 ɦ/ɫ. 
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 , ɦ 

 

Ɉɛɳɚɹ ɜɵɫɨɬɚ ɰɢɥɢɧɞɪɢɱɟɫɤɨɣ ɱɚɫɬɢ ɨɬɫɬɨɣɧɢɤɚ 

 

 , ɦ            (44) 

 

ɝɞɟ  – ɜɵɫɨɬɚ ɧɟɣɬɪɚɥɶɧɨɝɨ ɫɥɨɹ, 0,3 ɦ; 

 – ɜɵɫɨɬɚ ɛɨɪɬɚ, 0,5 ɦ; 

 

 ɦ                                                     (45) 

 

ȼɵɫɨɬɚ ɤɨɧɭɫɧɨɣ ɱɚɫɬɢ ɨɬɫɬɨɣɧɢɤɚ 

 

 ɦ 

ɝɞɟ  – ɭɝɨɥ ɧɚɤɥɨɧɟɧɢɹ ɤɨɧɢɱɟɫɤɨɣ ɱɚɫɬɢ ɨɬɫɬɨɣɧɢɤɚ 60º; 

 

 ɦ 

Ɉɛɳɚɹ ɜɵɫɨɬɚ ɨɬɫɬɨɣɧɢɤɚ  

 

 ,ɦ                                                                                                                     (46) 
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 ,ɦ 

 

ɋɭɬɨɱɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɨɫɚɞɤɚ ɩɨ ɮɨɪɦɭɥɟ 

 

, ɦ3/ɫɭɬ                                                                (47) 

 

, ɦ3/ɫɭɬ 

 

ɉɪɢɧɢɦɚɸ 2 ɬɢɩɨɜɵɯ ɜɬɨɪɢɱɧɵɯ ɨɬɫɬɨɣɧɢɤɚ 902-2-23. 

 

Ɍɚɛɥɢɰɚ 12 – Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɬɨɪɢɱɧɨɝɨ ɜɟɪɬɢɤɚɥɶɧɨɝɨ 

ɨɬɫɬɨɣɧɢɤɚ  

ɇɨɦɟɪ 

ɬɢɩɨɜɨɝɨ 

ɩɪɨɟɤɬɚ 

Ɇɚɬɟɪɢɚɥ Ⱦɢɚɦɟɬɪ, 

ɦɦ 

ɋɬɪɨɢɬɟɥɶɧɚɹ 

ɜɵɫɨɬɚ, ɦ 

ɉɪɨɩɭɫɤɧɚɹ 

ɫɩɨɫɨɛɧɨɫɬɶ ɦ3/ɱ, 

ɩɪɢ ɜɪɟɦɟɧɢ 

ɨɬɫɬɚɢɜɚɧɢɹ, ɱ 

  1,5 1 

902-2-23 Ɇɨɧɨɥɢɬɧɵɣ 

ɠɟɥɟɡɨɛɟɬɨɧ 

4000 2,1 1,8 - 22,1 

 

1.3.2.6 Ɉɛɟɡɡɚɪɚɠɢɜɚɧɢɟ ɫɬɨɱɧɵɯ ɜɨɞ 

 

ɇɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɦ ɫɩɨɫɨɛɨɦ ɨɛɟɡɡɚɪɚɠɢɜɚɧɢɹ ɜɨɞɵ ɜ 

ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɹɜɥɹɟɬɫɹ ɯɥɨɪɢɪɨɜɚɧɢɟ. Ɉɞɧɚɤɨ,  ɷɬɨɬ ɫɩɨɫɨɛ ɧɟ ɫɜɨɛɨɞɟɧ ɨɬ 

ɪɹɞɚ ɧɟɞɨɫɬɚɬɤɨɜ. Ɍɨɤɫɢɱɧɨɫɬɶ ɯɥɨɪɚ ɬɪɟɛɭɟɬ ɨɫɨɛɵɯ ɦɟɪ ɩɪɟɞɨɫɬɨɪɨɠɧɨɫɬɢ 
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ɩɪɢ ɟɝɨ ɯɪɚɧɟɧɢɢ, ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɢ, ɞɨɡɢɪɨɜɚɧɢɢ.  ɇɟɨɛɯɨɞɢɦ ɩɨɫɬɨɹɧɧɵɣ 

ɤɨɧɬɪɨɥɶ ɡɚ ɞɨɡɨɣ ɚɤɬɢɜɧɨɝɨ ɯɥɨɪɚ  ɨɱɢɳɟɧɧɨɣ ɜɨɞɟ. Ɉɱɢɳɟɧɧɚɹ ɜɨɞɚ 

ɫɨɞɟɪɠɚɳɚɹ ɚɤɬɢɜɧɵɣ ɯɥɨɪ ɧɟɞɨɩɭɫɬɢɦɚ ɞɥɹ ɨɛɨɪɨɬɧɵɯ ɫɢɫɬɟɦ ɜ ɫɜɹɡɢ ɫ 

ɨɛɪɚɡɨɜɚɧɢɟɦ ɩɨɛɨɱɧɵɯ ɜɟɳɟɫɬɜ. 

Ɋɚɫɱɟɬ ɭɫɬɚɧɨɜɤɢ ɞɥɹ ɨɛɟɡɡɚɪɚɠɢɜɚɧɢɹ ɜɨɞɵ ɛɚɤɬɟɪɢɰɢɞɧɵɦ 

ɢɡɥɭɱɟɧɢɟɦ.  

 

Ɋɚɫɱɟɬɧɵɣ ɛɚɤɬɟɪɢɰɢɞɧɵɣ ɩɨɬɨɤ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

 

ɛ o
ɛ

ɨ

Q α ɤ lg (P÷P )
F =

1563,4 η η
                      (48) 

 

ɝɞɟ Qɱɚɫ- ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɨɛɟɡɡɚɪɚɠɢɜɚɟɦɨɣ ɜɨɞɵ ɜ ɦ3/ɱ; 

α- ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɝɥɨɳɟɧɢɹ ɨɛɥɭɱɚɟɦɨɣ ɜɨɞɵ ɫɦ-1, ɞɥɹ ɨɛɪɚɛɨɬɚɧɧɨɣ 

ɜɨɞɵ ɢɡ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɜɨɞɨɫɧɚɛɠɟɧɢɹ 0,3 ɫɦ-1. 

Ʉ- ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɩɪɨɬɢɜɥɹɟɦɨɫɬɢ ɨɛɥɭɱɚɟɦɵɯ ɛɚɤɬɟɪɢɣ, ɩɪɢɧɢɦɚɟɦɵɣ 

ɪɚɜɧɵɦ 2500 ; 

Ɋɨ- ɤɨɥɢɱɟɫɬɜɨ ɛɚɤɬɟɪɢɣ ɜ 1 ɥ ɜɨɞɵ, ɦɚɤɫɢɦɚɥɶɧɨɟ ɪɚɫɱɟɬɧɨɟ ɡɚɝɪɹɡɧɟɧɢɟ 

ɢɫɯɨɞɧɨɣ ɜɨɞɵ ɩɪɢɧɢɦɚɟɦɨɟ ɪɚɜɧɵ ɤɨɥɢ - ɢɧɞɟɤɫɭ Ɋɨ=1000; 

Ɋ- ɤɨɥɢɱɟɫɬɜɨ ɛɚɤɬɟɪɢɣ ɩɨɫɥɟ ɨɛɥɭɱɟɧɢɹ; 

η  - ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɛɚɤɬɟɪɢɰɢɞɧɨɝɨ ɩɨɬɨɤɚ , ɞɥɹ ɭɫɬɚɧɨɜɨɤ ɫ 

ɩɨɝɪɭɠɟɧɧɵɦ ɢɫɬɨɱɧɢɤɨɦ ɩɨɝɪɭɠɟɧɢɹ 0,9; 

ɨη - ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɛɚɤɬɟɪɢɰɢɞɧɨɝɨ ɢɡɥɭɱɟɧɢɹ, ɡɚɜɢɫɹɳɢɣ ɨɬ 

ɬɨɥɳɢɧɵ ɫɥɨɹ ɜɨɞɵ, ɟɟ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɢ ɤɨɧɫɬɪɭɤɬɢɜɧɨɝɨ ɬɢɩɚ 

ɭɫɬɚɧɨɜɤɢ, ɪɚɜɧɵɦ 0,9. 

 

 ȼɬ 
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Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ ɨɛɟɡɡɚɪɚɠɢɜɚɧɢɟ ɜɨɞɵ ɜɵɱɢɫɥɹɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ 

 

 ȼɬ ɱ/ɦ3                                             (49)
 

 

ɝɞɟ N – ɦɨɳɧɨɫɬɶ, ɩɨɬɪɟɛɥɹɟɦɚɹ ɨɞɧɨɣ ɭɫɬɚɧɨɜɤɨɣ; 

 

 ȼɬ ɱ/ɦ3 

 

ɉɨɬɪɟɛɥɹɟɦɨɟ ɤɨɥɢɱɟɫɬɜɨ ɭɫɬɚɧɨɜɨɤ ɫɨɫɬɚɜɢɬ: 

 

ɛ nn=F ÷N                 (50) 

 

  

 

ɇɚ ɨɫɧɨɜɚɧɢɢ ɪɚɫɱɟɬɨɜ ɜɵɛɢɪɚɟɦ ɭɫɬɚɧɨɜɤɭ ɍȾȼ-1Ⱥ500ɇɈ-10-100-N. 

 

Ɍɚɛɥɢɰɚ 13 – Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɛɚɤɬɟɪɢɰɢɞɧɨɣ ɭɫɬɚɧɨɜɤɢ 

Ɇɚɪɤɚ ɍȾȼ-

1Ⱥ500ɇɈ-10-100-

N. 

Q , 

ɦ3/ɱ 

Ʉɨɥɢɱɟɫɬɜɨ 

ɥɚɦɩ, ɲɬ 

ɉɨɬɪɟɛɥɹɟɦɚɹ 

ɦɨɳɧɨɫɬɶ, 

ɤȼɬ 

Ƚɚɛɚɪɢɬɵ LxBxH, 

ɦ 

Ʉɚɦɟɪɚ 

ɨɛɟɡɡɚɪɚɠɢɜɚɧɢɹ 

 

   50 

 

1 

 

0,65 

1387ɯ212ɯ286 

ɉɭɥɶɬ ɭɩɪɚɜɥɟɧɢɹ 400ɯ218ɯ500 

Ȼɥɨɤ ɩɪɨɦɵɜɤɢ 465ɯ211ɯ280 

 

 

 



47 

1.3.3 Ɋɚɫɱɟɬ ɬɟɯɧɨɥɨɝɢɢ ɨɱɢɫɬɤɢ ɞɥɹ ɩɪɨɦɵɲɥɟɧɧɵɯ ɫɬɨɱɧɵɯ ɜɨɞ 

 

1.3.3.1 Ɋɚɫɱɟɬ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ  ɧɟɮɬɟɥɨɜɭɲɤɢ 

 

Ƚɨɪɢɡɨɧɬɚɥɶɧɚɹ ɧɟɮɬɟɥɨɜɭɲɤɚ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɨɬɫɬɨɣɧɢɤ, 

ɪɚɡɞɟɥɟɧɧɵɣ ɩɪɨɞɨɥɶɧɵɦɢ ɫɬɟɧɤɚɦɢ ɧɚ ɩɚɪɚɥɥɟɥɶɧɵɟ ɫɟɤɰɢɢ. 

Ɉɞɧɨɜɪɟɦɟɧɧɨ ɫ ɢɡɜɥɟɱɟɧɢɟɦ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɜ ɧɟɮɬɟɥɨɜɭɲɤɚɯ 

ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɭɞɚɥɟɧɢɟ ɦɟɯɚɧɢɱɟɫɤɢɯ ɩɪɢɦɟɫɟɣ. ɉɪɢɦɟɧɟɧɢɟ 

ɧɟɮɬɟɭɥɨɜɢɬɟɥɟɣ ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ ɧɨɪɦɚɥɶɧɨɣ ɪɚɛɨɬɵ ɬɪɭɛɨɩɪɨɜɨɞɧɵɯ 

ɤɨɦɦɭɧɢɤɚɰɢɣ ɢ ɪɚɡɥɢɱɧɵɯ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ. Ɉɬɫɭɬɫɬɜɢɟ 

ɧɟɮɬɟɥɨɜɭɲɟɤ ɩɪɢɜɨɞɢɬ ɤ ɧɚɪɭɲɟɧɢɸ ɪɚɛɨɬɵ ɤɨɦɩɥɟɤɫɚ ɨɱɢɫɬɧɵɯ 

ɫɨɨɪɭɠɟɧɢɣ, ɫɩɨɫɨɛɫɬɜɭɟɬ ɜɵɯɨɞɭ ɢɡ ɫɬɪɨɹ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

ɋɬɨɱɧɵɟ ɜɨɞɵ ɩɨɫɬɭɩɚɸɬ ɱɟɪɟɡ ɜɯɨɞɧɨɣ ɩɚɬɪɭɛɨɤ ɜ ɩɟɪɜɵɣ ɨɬɫɟɤ, ɝɞɟ 

ɩɪɨɢɫɯɨɞɢɬ ɭɫɩɨɤɨɟɧɢɟ ɩɨɬɨɤɚ ɢ ɝɪɚɜɢɬɚɰɢɨɧɧɨɟ ɨɬɞɟɥɟɧɢɟ ɩɪɢɦɟɫɟɣ. 

Ⱦɚɥɟɟ ɨɱɢɫɬɤɚ ɫɬɨɤɨɜ ɩɪɨɢɫɯɨɞɢɬ ɧɚ ɤɨɧɬɚɤɬɧɨɦ ɤɨɚɥɟɫɰɟɧɬɧɨɦ 

ɫɟɩɚɪɚɬɨɪɟ, ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɤɨɬɨɪɨɝɨ ɩɪɨɢɫɯɨɞɢɬ ɫɥɢɹɧɢɟ ɢ ɭɤɪɭɩɧɟɧɢɟ 

ɤɚɩɟɥɶ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ. 

ɉɟɪɜɢɱɧɨ ɨɫɜɟɬɥɟɧɧɚɹ ɜɨɞɚ ɧɚɩɪɚɜɥɹɟɬɫɹ ɜɨ ɜɬɨɪɨɣ ɨɬɫɟɤ, ɪɚɡɞɟɥёɧɧɵɣ 

ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɟɪɟɝɨɪɨɞɤɨɣ ɫ ɭɫɬɚɧɨɜɥɟɧɧɵɦɢ ɧɚ ɧɟɣ ɮɢɥɶɬɪɭɸɳɢɦɢ 

ɰɢɥɢɧɞɪɢɱɟɫɤɢɦɢ ɷɥɟɦɟɧɬɚɦɢ, ɩɪɢ ɩɨɦɨɳɢ ɤɨɬɨɪɵɯ ɩɪɨɢɫɯɨɞɢɬ ɡɚɞɟɪɠɚɧɢɟ 

ɦɟɥɤɨɞɢɫɩɟɪɫɧɵɯ ɜɡɜɟɫɟɣ. ɂɡ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɜɬɨɪɨɝɨ ɨɬɫɟɤɚ ɜɨɞɚ ɨɬɜɨɞɢɬɫɹ 

ɱɟɪɟɡ ɜɵɯɨɞɧɨɣ ɩɚɬɪɭɛɨɤ. 

ɉɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɧɟɮɬɟɥɨɜɭɲɤɢ q=127,66 ɦ3/ɱ. 

ɇɚɡɧɚɱɚɟɬɫɹ ɲɢɪɢɧɚ ɫɟɤɰɢɢ ȼ= 3ɦ, ɢ ɝɥɭɛɢɧɚ ɨɬɫɬɚɢɜɚɟɦɨɝɨ ɫɥɨɹ ɜɨɞɵ 

ɇset=1,2ɦ. 
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Ƚɢɞɪɚɜɥɢɱɟɫɤɚɹ ɤɪɭɩɧɨɫɬɶ ɱɚɫɬɢɰ 

 

,ɦɦ/ɫ                                                                           (51) 

 

ɝɞɟ  ɢ –  ɨɛɴɟɦɧɵɟ ɦɚɫɫɵ ɜɨɞɵ ɢ ɧɟɮɬɢ, ɬ/ɦ3; 

d – ɤɪɭɩɧɨɫɬɶ ɜɫɩɥɵɜɚɸɳɢɯ ɱɚɫɬɢɰ, ɦ; 

 – ɞɢɧɚɦɢɱɟɫɤɢɣ ɤɨɷɮɮɢɰɢɟɧɬ ɜɹɡɤɨɫɬɢ ɫɬɨɱɧɨɣ ɜɨɞɵ, ɉɚ ɫ. 

ɉɪɢ ɨɬɫɭɬɫɬɜɢɢ ɞɚɧɧɵɯ ɩɨ ɤɢɧɟɬɢɤɟ ɞɨɩɭɫɤɚɟɬɫɹ ɩɪɢɧɢɦɚɬɶ =0,4-0,6 ɦɦ/ɫ. 

ɉɪɢɧɢɦɚɟɬɫɹ ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɜɨɞɵ 3-10 ɦɦ/ɫ.  

 

Ɉɩɪɟɞɟɥɹɟɬɫɹ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɜɫɩɥɵɜɚɧɢɹ ɱɚɫɬɢɰ ɩɨ ɮɨɪɦɭɥɟ 

 

                                                                          (52) 

 

ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɨɨɬɧɨɲɟɧɢɹ v/u0  ɩɪɢɧɢɦɚɟɬɫɹ ɤɨɷɮɮɢɰɢɟɧɬ , 

ɭɱɢɬɵɜɚɸɳɢɣ ɬɭɪɛɭɥɟɧɬɧɨɫɬɶ ɩɨɬɨɤɚ ɜɨɞɵ a 

v/u0   0,1 10 15 20 

A 1,2 1,5 1,65 1,75 

 

Ʉɨɷɮɮɢɰɢɟɧɬ a=1,62 
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Ⱦɥɢɧɚ ɨɬɫɬɨɣɧɨɣ ɱɚɫɬɢ ɧɟɮɬɟɥɨɜɭɲɤɢ 

 

, ɦ                                        (53) 

 

 ɦ 

 

ɉɨ ɞɥɢɧɟ ɨɬɫɬɨɣɧɨɣ ɱɚɫɬɢ ɩɨɞɯɨɞɢɬ ɬɢɩɨɜɚɹ ɧɟɮɬɟɥɨɜɭɲɤɚ 902-2-161. 

LxBxH: 30ɯ3ɯ3,6. ɑɢɫɥɨ ɫɟɤɰɢɣ n=2. Ɍɚɤ ɤɚɤ ɫɨɨɪɭɠɟɧɢɟ ɬɚɤɢɯ ɝɚɛɚɪɢɬɨɜ ɧɟ 

ɰɟɥɟɫɨɨɛɪɚɡɧɨ, ɩɪɢɧɢɦɚɟɦ 2 ɧɟɮɬɟɥɨɜɭɲɤɢ Argel T-20 1 ɝɪɭɩɩɵ:  

 

Ɍɚɛɥɢɰɚ 14 – Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɧɟɮɬɟɥɨɜɭɲɤɢ 

Ɇɨɞɟɥɶ Q Ʉɨɥ-ɜɨ 

ɮɢɥɶɬɪɨɜ 

L ȼ Ⱦɢɚɦɟɬɪ 

ɩɚɬɪɭɛɤɨɜ 

Ɋɚɛɨɱɢɣ 

ɨɛɴɟɦ  

Ɇɚɫɫɚ, ɬ 

ɦ3/ɱ ɲɬ ɦ ɦ Ɇɦ ɦ3 ɫɭɯɚɹ ɫ ɜɨɞɨɣ 

Argel 

T-20 

72 2 6 1,5 200 10,1 0,5 10,6 

 

ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɨɬɫɬɚɢɜɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ ɜ 

ɫɨɨɬɜɟɬɫɜɢɢ ɫ [3] 

 

, ɱ                                                                                                 (54) 

 

, ɱ 
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Ɉɩɪɟɞɟɥɹɟɦ ɤɨɥɢɱɟɫɬɜɨ ɨɫɚɞɤɚ , ɜɵɞɟɥɹɟɦɨɝɨ ɡɚ ɫɭɬɤɢ: 

 

, ɦ3/ɫɭɬ ɱ                                                        (55) 

 

ɝɞɟ  – ɫɭɬɨɱɧɵɣ ɪɚɫɯɨɞ ɫɬɨɱɧɵɯ ɜɨɞ, ɦ3/ɫɭɬ; 

 – ɤɨɧɰɟɧɬɪɚɰɢɹ ɦɟɯɚɧɢɱɟɫɤɢɯ ɩɪɢɦɟɫɟɣ ɜ ɜɨɞɟ, 270 ɦɝ/ɥ; 

 – ɷɮɮɟɤɬ ɡɚɞɟɪɠɚɧɢɹ ɨɫɚɠɞɚɸɳɢɯɫɹ ɩɪɢɦɟɫɟɣ, 98,75%; 

  – ɜɥɚɠɧɨɫɬɶ ɨɫɚɞɤɚ, 95%; 

 – ɨɛɴɟɦɧɚɹ ɦɚɫɫɚ ɱɚɫɬɢɰ ɨɫɚɞɤɚ, 2,65 ɬ/ɦ3. 

 

, ɦ3/ɫɭɬ 

 

Ʉɨɥɢɱɟɫɬɜɨ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɡɚɞɟɪɠɢɜɚɟɦɵɯ ɜ ɫɭɬɤɢ 

 

, ɦ3/ɫɭɬ ɱ                                                                        (56) 

 

ɝɞɟ , – ɤɨɧɰɟɧɬɪɚɰɢɹ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɜ ɢɫɯɨɞɧɨɣ ɢ ɨɫɜɟɬɥɟɧɧɨɣ ɜɨɞɟ, 

ɦɝ/ɥ; 

 – ɨɛɴɟɦɧɚɹ ɦɚɫɫɚ ɨɛɜɨɞɧɟɧɧɵɯ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ, 0,95 ɬ/ɦ3. 
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, ɦ3/ɫɭɬ 

 

 Ɋɚɫɯɨɞ ɜɨɞɵ, ɩɨɫɬɭɩɚɸɳɢɣ ɧɚ ɫɥɟɞɭɸɳɟɟ ɫɨɨɪɭɠɟɧɢɟ 

 

, ɦ3/ɫɭɬ                                                             (57) 

 

, ɦ3/ɫɭɬ 

 

1.3.3.2 Ɋɚɫɱɟɬ ɧɚɩɨɪɧɨɝɨ ɫɨɪɛɰɢɨɧɧɨɝɨ ɮɢɥɶɬɪɚ 

 

ɂɫɯɨɞɧɚɹ ɜɨɞɚ ɜ ɪɟɠɢɦɟ ɮɢɥɶɬɪɚɰɢɢ ɩɨɫɬɭɩɚɟɬ ɧɚ ɜɯɨɞ 

ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɦɧɨɝɨɯɨɞɨɜɨɝɨ ɭɩɪɚɜɥɹɸɳɟɝɨ ɤɥɚɩɚɧɚ, ɤɨɬɨɪɵɣ ɧɚɩɪɚɜɥɹɟɬ 

ɩɨɬɨɤ ɜ ɜɟɪɯɧɟɟ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɟ ɭɫɬɪɨɣɫɬɜɨ. ȼɨɞɚ ɩɪɨɯɨɞɢɬ 

ɮɢɥɶɬɪɭɸɳɢɣ ɫɥɨɣ ɢ ɱɟɪɟɡ ɧɢɠɧɟɟ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɩɨɫɬɭɩɚɟɬ 

ɜ ɜɨɞɨɩɨɞɴɟɦɧɭɸ ɬɪɭɛɭ. Ɉɱɢɳɟɧɧɚɹ ɜɨɞɚ ɩɨ ɜɨɞɨɩɨɞɴɟɦɧɨɣ ɬɪɭɛɟ ɩɨɫɬɭɩɚɟɬ 

ɜ ɭɩɪɚɜɥɹɸɳɢɣ ɤɥɚɩɚɧ ɢ ɨɬɜɨɞɢɬɫɹ ɢɡ ɮɢɥɶɬɪɚ ɩɨɞ ɨɫɬɚɬɨɱɧɵɦ ɞɚɜɥɟɧɢɟɦ. 

Ɏɢɥɶɬɪɭɸɳɢɣ ɫɥɨɣ (ɤɜɚɪɰɟɜɵɣ ɩɟɫɨɤ) ɨɛɟɫɩɟɱɢɜɚɟɬ ɨɱɢɫɬɤɭ ɜɨɞɵ ɨɬ 

ɦɟɯɚɧɢɱɟɫɤɢɯ ɩɪɢɦɟɫɟɣ.  

Ⱥɜɬɨɦɚɬɢɱɟɫɤɭɸ ɨɛɪɚɬɧɨɬɨɱɧɭɸ ɩɪɨɦɵɜɤɭ ɡɚɝɪɭɡɤɢ ɨɛɟɫɩɟɱɢɜɚɟɬ 

ɭɩɪɚɜɥɹɸɳɢɣ ɤɥɚɩɚɧ, ɩɪɢ ɷɬɨɦ ɩɨɬɨɤ ɢɫɯɨɞɧɨɣ ɜɨɞɵ ɩɨ ɜɨɞɨɩɨɞɴɟɦɧɨɣ 

ɬɪɭɛɟ ɱɟɪɟɡ ɧɢɠɧɸɸ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɭɸ ɫɢɫɬɟɦɭ ɩɨɞɚɟɬɫɹ ɜ ɧɢɠɧɸɸ ɱɚɫɬɶ 

ɮɢɥɶɬɪɭɸɳɟɝɨ ɫɥɨɹ. ɉɪɢ ɜɨɫɯɨɞɹɳɟɦ ɞɜɢɠɟɧɢɢ ɜɨɞɵ ɫɨɡɞɚɟɬɫɹ 

ɩɫɟɜɞɨɨɠɢɠɟɧɧɵɣ ɫɥɨɣ, ɡɟɪɧɚ ɪɚɫɲɢɪɢɜɲɟɝɨɫɹ ɮɢɥɶɬɪɭɸɳɟɝɨ ɦɚɬɟɪɢɚɥɚ 

ɫɨɭɞɚɪɹɸɬɫɹ ɞɪɭɝ ɫ ɞɪɭɝɨɦ, ɡɚɞɟɪɠɚɧɧɵɟ ɢɦɢ ɡɚɝɪɹɡɧɟɧɢɹ ɨɬɬɢɪɚɸɬɫɹ ɢ 
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ɩɨɩɚɞɚɸɬ ɜ ɩɪɨɦɵɜɧɭɸ ɜɨɞɭ, ɤɨɬɨɪɚɹ ɭɞɚɥɹɟɬɫɹ ɱɟɪɟɡ ɜɟɪɯɧɟɟ 

ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɢ ɨɬɜɨɞɢɬɫɹ ɜ ɞɪɟɧɚɠ. 

 

Ɉɩɪɟɞɟɥɟɧɢɟ ɩɥɨɳɚɞɢ ɮɢɥɶɬɪɚ 

 

, ɦ2               

(58) 

 

ɝɞɟ  – ɩɨɥɟɡɧɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ, ɦ3/ɱ; 

 – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɪɚɛɨɬɵ ɫɬɚɧɰɢɢ ɜ ɬɟɱɟɧɢɢ ɫɭɬɨɤ ɱ; 

 – ɪɚɫɱɟɬɧɚɹ ɫɤɨɪɨɫɬɶ ɮɢɥɶɬɪɨɜɚɧɢɹ, ɦ/ɫ; 

 – ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɜ ɥ/ɫ ɦ2 ɢ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɜ ɱ 

ɩɟɪɜɨɧɚɱɚɥɶɧɨɝɨ ɜɡɪɵɯɥɟɧɢɹ ɡɚɝɪɭɡɤɢ; 

 – ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɜ ɥ/ɫ ɦ2 ɢ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɜ ɱ ɜɨɞɨɜɨɡɞɭɲɧɨɣ 

ɩɪɨɦɵɜɤɢ; 

 – ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɜ ɥ/ɫ ɦ2 ɢ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɜ ɱ ɨɬɦɵɜɤɢ 

ɡɚɝɪɭɡɤɢ;  

 n – ɤɨɥɢɱɟɫɬɜɨ ɩɪɨɦɵɜɨɤ ɜ ɫɭɬɤɢ, ɲɬ; 

 

, ɦ2 

 

ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɧɨɜɤɭ ɍɇɎ 80ɯ96ɯ3. 
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Ɍɚɛɥɢɰɚ 15 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɭɫɬɚɧɨɜɤɢ 

Ɇɨɞɟɥɶ 

ɭɫɬɚɧɨɜɤɢ 

, 

ɦ3/ɱ 

Ʉɨɥ-ɜɨ 

ɤɨɪɩɭɫɨɜ 

, 

ɦɦ 

, 

ɦ2 

, 

ɦ2 

, ɦ , ɬ 

Ʉɜɚɪɰ.ɩ/ɚɧɬɪɚɰɢɬ 

ɍɇɎ 

80ɯ96ɯ3 

75,4 3 2000 3,14 9,42 1,0 13,2/4,575 

 

Ɂɚɝɪɭɡɤɚ ɮɢɥɶɬɪɚ 

Ɂɚɝɪɭɡɤɚ ɮɢɥɶɬɪɚ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ 2 ɫɥɨɹ: 

1-ɵɣ ɫɥɨɣ – Ƚɪɚɧɨɞɢɨɪɢɬ, ɜɵɫɨɬɚ ɫɥɨɹ 0,6ɦ; 

2-ɨɣ ɫɥɨɣ – Ƚɢɞɪɨɚɧɬɪɚɰɢɬ N, ɜɵɫɨɬɚ ɫɥɨɹ 0,6ɦ. 

 

Ɍɚɛɥɢɰɚ 16 – ɉɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 

ɉɨɤɚɡɚɬɟɥɢ ɤɚɱɟɫɬɜɚ , ɦɝ/ɥ , ɦɝ/ɥ ɗ, % 

ȼɡɜɟɲɟɧɧɵɟ ɜɟɳɟɫɬɜɚ 360 14,4 96 

ɇɟɮɬɟɩɪɨɞɭɤɬɵ 150 6 96 

Feɨɛɳ 0,2 0,008 96 

Ɉɛɳɚɹ ɠɟɫɬɤɨɫɬɶ 4 0,16 96 

ɓɟɥɨɱɧɨɫɬɶ ɨɛɳɚɹ 3,5 0,14 96 

ɋɭɯɨɣ ɨɫɬɚɬɨɤ 1000 500 50 

ɋɚ+ 57 57 - 

Mg+ 14,6 14,6 - 

Cl- 405 405 - 

SO2
2- 32 32 - 

Ɉɤɢɫɥɹɟɦɨɫɬɶ 24 24 - 
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ɩɟɪɦɚɧɝɚɧɚɬɧɚɹ 

K++Na+ 282,5 282,5 - 

1.3.3.3 Ɋɚɫɱɟɬ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɣ ɫɢɫɬɟɦɵ ɧɚɩɨɪɧɨɝɨ ɮɢɥɶɬɪɚ 

 

ɉɪɨɟɤɬɢɪɭɟɬɫɹ ɧɚɩɨɪɧɵɣ ɜɟɪɬɢɤɚɥɶɧɵɣ ɮɢɥɶɬɪ ɫ ɧɚɪɭɠɧɵɦ ɞɢɚɦɟɬɪɨɦ 

2,0 ɦ. 

ɉɥɨɳɚɞɶ ɩɟɫɱɚɧɨɣ ɡɚɝɪɭɡɤɢ 3,14 ɦ2 

ɂɧɬɟɧɫɢɜɧɨɫɬɶ ɩɪɨɦɵɜɤɢ ω = 8 ɥ/ɫ∙ɦ2 

ɑɟɪɟɡ ɩɥɨɳɚɞɶ ɮɢɥɶɬɪɚ, ɧɚɯɨɞɢɦ ɜɧɭɬɪɟɧɧɢɣ ɪɚɞɢɭɫ ɮɢɥɶɬɪɚ R=0,95 ɦ. 

ɉɪɨɦɵɜɨɱɧɚɹ ɜɨɞɚ ɩɨɞɚɟɬɫɹ ɱɟɪɟɡ ɧɢɠɧɸɸ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɭɸ 

ɫɢɫɬɟɦɭ ɜ ɧɢɠɧɸɸ ɱɚɫɬɶ ɮɢɥɶɬɪɭɸɳɟɝɨ ɫɥɨɹ. ɉɪɢ ɜɨɫɯɨɞɹɳɟɦ ɞɜɢɠɟɧɢɢ 

ɜɨɞɵ ɫɨɡɞɚɟɬɫɹ ɩɫɟɜɞɨɨɠɢɠɟɧɧɵɣ ɫɥɨɣ, ɡɟɪɧɚ ɪɚɫɲɢɪɢɜɲɟɝɨɫɹ 

ɮɢɥɶɬɪɭɸɳɟɝɨ ɦɚɬɟɪɢɚɥɚ ɫɨɭɞɚɪɹɸɬɫɹ ɞɪɭɝ ɫ ɞɪɭɝɨɦ, ɡɚɞɟɪɠɚɧɧɵɟ ɢɦɢ 

ɡɚɝɪɹɡɧɟɧɢɹ ɨɬɬɢɪɚɸɬɫɹ ɢ ɩɨɞɚɸɬ ɜ ɩɪɨɦɵɜɨɱɧɭɸ ɜɨɞɭ, ɤɨɬɨɪɚɹ ɭɞɚɥɹɟɬɫɹ 

ɱɟɪɟɡ ɜɟɪɯɧɟɟ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɢ ɨɬɜɨɞɢɬɫɹ ɜ ɞɪɟɧɚɠ. 

 

Ɉɛɳɢɣ ɪɚɫɯɨɞ ɩɪɨɦɵɜɨɱɧɨɣ ɜɨɞɵ 

 

qɩɪ = ω∙f ,ɦ3/ɫ                                                     (59) 

 

qɩɪ = 8∙3,14 = 25,12 ɥ/ɫ = 0,02512 ɦ3/ɫ 
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Ⱦɢɚɦɟɬɪ ɤɨɥɥɟɤɬɨɪɚ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɣ ɫɢɫɬɟɦɵ ɧɚɩɨɪɧɨɝɨ ɮɢɥɶɬɪɚ 

ɩɪɢ ɫɤɨɪɨɫɬɢ ɜɯɨɞɚ ɩɪɨɦɵɜɨɱɧɨɣ ɜɨɞɵ vɩɪ = 2,0 ɦ/ɫ ɛɭɞɟɬ ɪɚɜɧɵɦ dɤɨɥ = 125 

ɦɦ/ɫ. 

ɍɱɢɬɵɜɚɹ ɜɧɭɬɪɟɧɧɢɣ ɞɢɚɦɟɬɪ ɮɢɥɶɬɪɚ ɪɚɫɱɢɬɵɜɚɟɦ ɞɥɢɧɭ ɢ 

ɤɨɥɢɱɟɫɬɜɨ ɨɬɜɟɜɥɟɧɢɣ 

 

Nɨɬɜ = 6 ɲɬ ; R=0,95 ɦ 

 

ɋɭɦɦɚɪɧɚɹ ɞɥɢɧɚ ɜɫɟɯ ɨɬɜɟɬɜɥɟɧɢɣ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɣ ɫɢɫɬɟɦɵ: 

 

L = Nɨɬɜ∙ R , ɦ                                                    (60) 

 

L = 6∙0,95=5,7 ɦ 

 

ɋɭɦɦɚɪɧɚɹ ɩɥɨɳɚɞɶ ɳɟɥɟɣ ɜ ɞɪɟɧɚɠɧɵɯ ɤɨɥɩɚɱɤɚɯ ȼɌɂ-5 ɪɚɜɧɚ 

 

 , ɦ2                                         (61) 

 

 ɦ2  

 

ɉɥɨɳɚɞɶ ɳɟɥɟɣ ɧɚ ɤɚɠɞɨɦ ɤɨɥɩɚɱɤɟ ȼɌɂ-5 fɳ = 0,000192 ɦ2. 
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Ɉɛɳɟɟ ɱɢɫɥɨ ɤɨɥɩɚɱɤɨɜ ɧɚ ɨɬɜɟɬɜɥɟɧɢɹɯ  ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɣ ɫɟɬɢ: 

 

 , ɲɬ                                      (62) 

 

 ɲɬ      

 

ɋɪɟɞɧɟɟ ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɞɪɟɧɚɠɧɵɦɢ ɤɨɥɩɚɱɤɚɦɢ: 

 

 , ɦ                                        (63) 

 

 ɦ = 260 ɦɦ 

 

Ɋɚɫɯɨɞ ɩɪɨɦɵɜɨɱɧɨɣ ɜɨɞɵ ɧɚ 1 ɤɨɥɩɚɱɨɤ: 

 

 , ɦ3/ɫ                                            (64) 

 

ɦ3/ɫ  

 

ɋɤɨɪɨɫɬɶ ɩɪɨɯɨɞɚ ɜɨɞɵ ɱɟɪɟɡ ɳɟɥɢ ɤɨɥɩɚɱɤɚ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 
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 , ɦ3/ɫ                                           (65) 

 

 , ɦ3/ɫ 

 

Ɋɚɫɯɨɞ ɩɪɨɦɵɜɨɱɧɨɣ ɜɨɞɵ ɧɚ ɨɞɧɨ ɨɬɜɟɬɜɥɟɧɢɟ: 

 

qɞɞ.ɨɬɜ = n·qɤɨɥɩ , ɦ3/ɫ                                          (66) 

 

qɞɞ.ɨɬɜ = 4·0,0011=0,0044 ɦ3/ɫ 

 

1.3.3.4 Ɋɚɫɱɟɬ ɢɨɧɨɨɛɦɟɧɧɨɣ ɭɫɬɚɧɨɜɤɢ 

ɇɟɨɛɯɨɞɢɦɨ ɪɚɫɫɱɢɬɚɬɶ ɢɨɧɨɨɛɦɟɧɧɭɸ ɭɫɬɚɧɨɜɤɭ ɞɥɹ ɨɛɟɡɜɪɟɠɢɜɚɧɢɹ 

ɫɬɨɱɧɵɯ ɜɨɞ ɩɨɫɥɟ ɢɯ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ ɦɟɯɚɧɢɱɟɫɤɨɣ ɨɱɢɫɬɤɢ ɩɪɢ 

ɫɥɟɞɭɸɳɢɯ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ: ɪɚɫɯɨɞ ɫɬɨɱɧɵɯ ɜɨɞ 1519,05 ɦ3/ɫɭɬ.; 

ɩɨɫɬɭɩɥɟɧɢɟ ɫɬɨɱɧɵɯ ɜɨɞ ɧɚ ɭɫɬɚɧɨɜɤɭ ɪɚɜɧɨɦɟɪɧɨɟ; ɢɨɧɧɵɣ ɫɨɫɬɚɜ ɫɬɨɱɧɵɯ 

ɜɨɞ ɩɪɢɜɟɞɟɧ ɜ ɬɚɛɥɢɰɟ 17. 

ȼ ɤɚɱɟɫɬɜɟ ɩɟɪɜɨɣ ɫɬɭɩɟɧɢ ɢɨɧɨɨɛɦɟɧɧɨɣ ɭɫɬɚɧɨɜɤɢ ɩɪɢɧɢɦɚɟɬɫɹ, H- 

ɤɚɬɢɨɧɨɜɵɟ ɮɢɥɶɬɪɵ, ɡɚɝɪɭɠɟɧɧɵɟ Ʉɍ-1. 

 

Ɍɚɛɥɢɰɚ 17 - ɋɨɞɟɪɠɚɧɢɟ ɤɚɬɢɨɧɨɜ ɢ ɚɧɢɨɧɨɜ ɜ ɫɬɨɱɧɨɣ ɜɨɞɟ 

ɂɨɧɵ 
ɋɨɞɟɪɠɚɧɢɟ 

ɜɟɳɟɫɬɜ, ɝ/ɦ3 

Ɋɚɫɯɨɞ ɜɟɳɟɫɬɜɚ, 

ɝ/ɦ3 ɧɚ 1 ɝ-ɷɤɜ/ɦ3 

ɋɨɞɟɪɠɚɧɢɟ 

ɜɟɳɟɫɬɜɚ, ɝ-ɷɤɜ/ɦ3 

1 2 3 4 

Ʉɚɬɢɨɧɵ 

Ca+ 57 20,04 2,84 
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Mg2+ 14 12,16 1,15 

Na++ K+ 282,5 34,87 8,1 

∑[K] 353,5 - 12,09 

Ⱥɧɢɨɧɵ 

Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 17 

Cl- 405 35,46 11,42 

SO4
2- 32 48,03 0,67 

∑[A] 437 - 12,09 

 

 ɂɨɧɨɨɛɦɟɧɧɚɹ ɨɱɢɫɬɤɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɭɬɟɦ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɝɨ 

ɮɢɥɶɬɪɨɜɚɧɢɹ ɱɟɪɟɡ ɤɚɬɢɨɧɢɬɵ ɢ ɚɧɢɨɧɢɬɵ.  

 ȼ ɩɪɨɰɟɫɫɟ ɨɱɢɫɬɤɢ ɢɨɧɢɬɵ ɧɚɫɵɳɚɸɬɫɹ ɢ ɢɯ ɪɟɝɟɧɟɪɢɪɭɸɬ. ɉɟɪɟɞ 

ɪɟɝɟɧɟɪɚɰɢɟɣ ɢɨɧɢɬɵ ɜɡɪɵɯɥɹɸɬ. Ʉɚɬɢɨɧɢɬɵ ɪɟɝɟɧɟɪɢɪɭɸɬɫɹ ɫɥɚɛɵɦɢ 

ɪɚɫɬɜɨɪɚɦɢ ɤɢɫɥɨɬ, ɚ ɚɧɢɨɧɢɬɵ - ɫɥɚɛɵɦɢ ɪɚɫɬɜɨɪɚɦɢ ɳɟɥɨɱɟɣ (ɬɚɛɥɢɰɚ 15). 

Ɂɚɬɟɦ ɩɪɨɢɡɜɨɞɢɬɫɹ ɨɬɦɵɜɤɚ ɢɨɧɢɬɨɜ. 

 ɉɪɨɞɭɤɬɚɦɢ ɪɟɝɟɧɟɪɚɰɢɢ ɹɜɥɹɸɬɫɹ ɷɥɸɚɬɵ - ɪɚɫɬɜɨɪɵ ɤɢɫɥɨɬ ɢ 

ɳɟɥɨɱɟɣ, ɫɨɞɟɪɠɚɳɢɟ ɢɡɜɥɟɤɚɟɦɵɟ ɢɡ ɢɨɧɢɬɨɜ ɤɨɦɩɨɧɟɧɬɵ.  

 ɉɟɪɜɵɟ ɩɨɪɰɢɢ ɷɥɸɚɬɨɜ ɹɜɥɹɸɬɫɹ ɧɚɢɛɨɥɟɟ ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɵɦɢ ɩɨ 

ɢɡɜɥɟɤɚɟɦɵɦ ɤɨɦɩɨɧɟɧɬɚɦ. ɂɯ ɧɟɣɬɪɚɥɢɡɭɸɬ ɢɥɢ, ɱɬɨ ɧɚɢɛɨɥɟɟ 

ɰɟɥɟɫɨɨɛɪɚɡɧɨ, ɢɡ ɧɢɯ ɭɬɢɥɢɡɢɪɭɸɬ ɰɟɧɧɵɟ ɩɪɨɞɭɤɬɵ. ɇɟɣɬɪɚɥɢɡɚɰɢɸ 

ɩɪɨɢɡɜɨɞɹɬ ɩɭɬɟɦ ɫɦɟɲɟɧɢɹ ɤɢɫɥɨɬ ɢ ɳɟɥɨɱɧɵɯ ɷɥɸɚɬɨɜ, ɚ ɬɚɤɠɟ 

ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɜɜɨɞɹɬ ɤɢɫɥɨɬɵ ɢɥɢ ɳɟɥɨɱɢ. 

 

Ɍɚɛɥɢɰɚ 18 - ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɪɟɚɝɟɧɬɨɜ ɞɥɹ ɪɟɝɟɧɟɪɚɰɢɢ ɢɨɧɢɬɨɜ 

Ɋɟɚɝɟɧɬ 

ёα - ɭɞɟɥɶɧɵɣ 

ɪɚɫɯɨɞ ɪɟɚɝɟɧɬɚ 

100 % 

ɤɨɧɰɟɧɬɪɚɰɢɢ, 

ɱ/ɝ-ɷɤɜ 

m - ɱɢɫɥɨ 

ɫɭɬɨɤ ɧɚ 

ɤɨɬɨɪɨɟ 

ɪɚɫɫɱɢɬɚɧ 

ɡɚɩɚɫ 

ɪɟɚɝɟɧɬɨɜ 

b ɤɨɧɰɟɧɬɪɚɰɢɹ 

ɪɟɚɝɟɧɬɨɜ, % 

γ ɭɞɟɥɶɧɵɣ ɜɟɫ 

ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɨɝɨ 

ɪɟɚɝɟɧɬɚ, ɬ/ɦ3 

1 2 3 4 5 

ɇ2SO4 120-125 20-40 62-92,5 1,55-1,83 
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NaOH 60-70 20-40 42 1,45 

 

Ɇɟɬɨɞ ɢɨɧɧɨɝɨ ɨɛɦɟɧɚ ɨɬɥɢɱɚɟɬɫɹ ɨɬɧɨɫɢɬɟɥɶɧɨ ɜɵɫɨɤɨɣ ɫɬɨɢɦɨɫɬɶɸ 

ɢ ɭɫɥɨɠɧɹɟɬ ɷɤɫɩɥɭɚɬɚɰɢɸ ɫɨɨɪɭɠɟɧɢɣ, ɩɨɷɬɨɦɭ ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɶ ɟɝɨ 

ɩɪɢɦɟɧɟɧɢɹ ɞɨɥɠɧɚ ɛɵɬɶ ɩɨɞɬɜɟɪɠɞɟɧɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ ɬɟɯɧɢɤɨ-

ɷɤɨɧɨɦɢɱɟɫɤɢɦɢ ɪɚɫɱɟɬɚɦɢ. 

 

 ȼ ɤɚɱɟɫɬɜɟ ɩɟɪɜɨɣ ɫɬɭɩɟɧɢ  ɢɨɧɨɨɛɦɟɧɧɨɣ ɭɫɬɚɧɨɜɤɢ ɩɪɢɧɢɦɚɟɦ ɇ - 

ɤɚɬɢɨɧɢɬɨɜɵɟ ɮɢɥɶɬɪɵ, ɡɚɝɪɭɠɟɧɧɵɟ Ʉɍ - 1 (ɬɚɛɥɢɰɚ 19).  

 ɉɨ ɮɨɪɦɟ ɤɚɬɢɨɧɢɬɵ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɡɟɪɧɚ ɧɟɩɪɚɜɢɥɶɧɨɣ ɮɨɪɦɵ 

ɱɟɪɧɨɝɨ ɰɜɟɬɚ.  

 Ʉɚɬɢɨɧɢɬɵ Ʉɍ-1 ɩɪɢɦɟɧɹɸɬɫɹ ɩɪɢ ɜɨɞɨɪɨɞ- ɢ ɧɚɬɪɢɣ ɤɚɬɢɨɧɢɪɨɜɚɧɢɢ, 

ɬɚɤ ɤɚɤ ɢɦɟɸɬ ɜ ɫɜɨɟɦ ɫɨɫɬɚɜɟ ɧɟ ɬɨɥɶɤɨ ɤɚɪɛɨɤɫɢɥɶɧɭɸ, ɧɨ ɢ ɫɭɥɶɮɨɝɪɭɩɩɭ.  

 ȼ ɜɨɞɟ ɤɚɬɢɨɧɢɬɵ ɧɚɛɭɯɚɸɬ, ɧɨ ɧɟ ɪɚɫɬɜɨɪɹɸɬɫɹ. ɍɜɟɥɢɱɟɧɢɟ ɨɛɴɟɦɚ 

ɤɚɬɢɨɧɢɬɚ ɩɪɢ ɡɚɦɚɱɢɜɚɧɢɢ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɧɚɛɭɯɚɧɢɹ, 

ɤɨɬɨɪɵɣ ɞɨɫɬɢɝɚɟɬ ɜɟɥɢɱɢɧɵ 1,4.  

 Ʉɚɬɢɨɧɢɬɵ ɹɜɥɹɸɬɫɹ ɩɨɠɚɪɨ - ɢ ɜɡɪɵɜɨɛɟɡɨɩɚɫɧɵɦɢ ɩɪɨɞɭɤɬɚɦɢ, ɧɟ 

ɨɤɚɡɵɜɚɸɬ ɬɨɤɫɢɱɟɫɤɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɨɪɝɚɧɢɡɦ.  

 ɍɩɚɤɨɜɵɜɚɸɬ ɤɚɬɢɨɧɢɬɵ ɦɚɫɫɨɣ ɩɨ 20–25 ɤɝ ɜ ɥɶɧɨ-ɞɠɭɬɨ-ɤɟɧɚɮɧɵɟ 

ɦɟɲɤɢ ɢɥɢ ɜ ɦɟɲɤɢ ɢɡ ɫɩɟɰɢɚɥɶɧɨɣ ɬɤɚɧɢ ɫ ɜɤɥɚɞɵɲɚɦɢ ɢɡ ɩɨɥɢɷɬɢɥɟɧɨɜɨɣ 

ɩɥɟɧɤɢ. ɉɪɢ ɤɪɭɩɧɵɯ ɩɨɫɬɚɜɤɚɯ ɭɩɚɤɨɜɤɚ ɤɚɬɢɨɧɢɬɨɜ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ ɦɹɝɤɢɟ 

ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɟ ɤɨɧɬɟɣɧɟɪɵ ɬɢɩɚ ɆɄɊ. 

 Ʉɚɬɢɨɧɢɬɵ ɯɪɚɧɹɬ ɜ ɭɩɚɤɨɜɚɧɧɨɦ ɜɢɞɟ ɜ ɱɢɫɬɵɯ ɢ ɫɭɯɢɯ ɫɤɥɚɞɫɤɢɯ 

ɩɨɦɟɳɟɧɢɹɯ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɜɨɡɞɭɯɚ ɧɟ ɧɢɠɟ ɩɥɸɫ 2 °ɋ, ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɧɟ 

ɦɟɧɟɟ 1 ɦ ɨɬ ɨɬɨɩɢɬɟɥɶɧɵɯ ɩɪɢɛɨɪɨɜ, ɜ ɦɟɫɬɚɯ, ɧɟ ɩɨɞɜɟɪɝɚɸɳɢɯɫɹ 

ɩɨɩɚɞɚɧɢɸ ɩɪɹɦɵɯ ɫɨɥɧɟɱɧɵɯ ɥɭɱɟɣ. Ɂɚɦɨɪɨɠɟɧɧɵɟ ɤɚɬɢɨɧɢɬɵ ɩɟɪɟɞ 

ɩɪɢɦɟɧɟɧɢɟɦ ɜɵɞɟɪɠɢɜɚɸɬ ɜ ɩɨɦɟɳɟɧɢɢ ɩɪɢ 10–20 °ɋ ɜ ɬɚɪɟ ɢɡɝɨɬɨɜɢɬɟɥɹ ɜ 

ɬɟɱɟɧɢɟ 2–4 ɫɭɬɨɤ. 
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Ɍɚɛɥɢɰɚ 19 - ɉɨɤɚɡɚɬɟɥɢ ɤɚɱɟɫɬɜɚ ɤɚɬɢɨɧɢɬɚ Ʉɍ-1 

ɇɚɢɦɟɧɨɜɚɧ

ɢɟ ɦɚɪɤɢ 

ɤɚɬɢɨɧɢɬɚ 

ɋɬɪɚɧɚ-

ɢɡɝɨɬɨɜɢ

ɬɟɥɶ 

ɋɵɪɶɟ 

ɩɪɢɦɟɧɹɟɦɨɟ 

ɞɥɹ 

ɢɡɝɨɬɨɜɥɟɧɢɹ 

Ⱦɢɚɦɟɬɪ 

ɡɟɪɧɚ, ɦɦ 

ɇɚɫɵɩɧɚɹ 

ɩɥɨɬɧɨɫɬɶ, 

ɬ/ɦ3 

Ʉɨɷɮɮɢɰɢɟ

ɧɬ 

ɧɚɛɭɯɚɧɢɹ 

ɉɨɥɧɚɹ 

ɨɛɦɟɧɧɚɹ 

ɫɩɨɫɨɛɧɨɫɬɶ 

ɝ-ɷɤɜ/ɦ3 

1 2 3 4 5 6 7 

Ʉɚɬɢɨɧɢɬ 

Ʉɍ-1 
ɋɋɋɊ 

SO3H, 

COOH 
0,2-0,3 0,74 1,4 650 

  

Ɋɚɫɱɟɬ ɤɚɬɢɨɧɢɬɨɜɵɯ ɮɢɥɶɬɪɨɜ  

 

 Ɉɛɴɟɦ ɤɚɬɢɨɧɢɬɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

 

                                                                          (67) 

 

ɝɞɟ  - ɤɨɷɮɮɢɰɢɟɧɬ ɞɥɹ ɭɱɟɬɚ ɜɨɞɵ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ ɭɫɬɚɧɨɜɤɢ 

(1,2-1,35); 

        - ɩɨɥɟɡɧɵɣ ɪɚɫɯɨɞ ɨɛɟɡɜɪɟɠɢɜɚɟɦɵɯ ɫɬɨɱɧɵɯ ɜɨɞ, ɦ3/ɫɭɬ; 

        - ɱɢɫɥɨ ɮɢɥɶɬɪɨɰɢɤɥɨɜ ɜ ɫɭɬɤɢ (2÷4); 

        - ɪɚɛɨɱɚɹ ɨɛɦɟɧɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɤɚɬɢɨɧɢɬɚ, ɝ-ɷɤɜ/ɦ3; 

 

                                          (68) 

 

ɝɞɟ  - ɤɨɷɮɮɢɰɢɟɧɬ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɟɝɟɧɟɪɚɰɢɢ ɩɪɢ ɭɞɟɥɶɧɨɦ ɪɚɫɯɨɞɟ 

ɇ2SO4 ɱ/ɝ-ɷɤɜ, ɩɨɝɥɨɳɟɧɧɵɯ ɤɚɬɢɨɧɢɬɨɜ (0,9-0,91); 

        - ɤɨɷɮɮɢɰɢɟɧɬ ɞɥɹ ɭɱɟɬɚ ɫɧɢɠɟɧɢɹ ɨɛɦɟɧɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ 

ɤɚɬɢɨɧɢɬɚ (0,8-0,9); 
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        - ɩɨɥɧɚɹ ɨɛɦɟɧɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɤɚɬɢɨɧɢɬɚ Ʉɍ-1 ɪɚɜɧɚɹ 650 ɝ-

ɷɤɜ/ɦ3; 

       q - ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ ɧɚ ɨɬɦɵɜɤɭ ɨɞɧɨɝɨ ɤɭɛɢɱɟɫɤɨɝɨ ɦɟɬɪɚ ɇ-

ɤɚɬɢɨɧɢɬɚ 4-6 ɦ3 ɧɚ 1 ɦ3 ɤɚɬɢɨɧɢɬɚ. 

 

  

 

            

 

 Ɉɩɪɟɞɟɥɹɟɦ ɨɛɳɭɸ ɩɥɨɳɚɞɶ ɤɚɬɢɨɧɢɬɨɜɵɯ ɮɢɥɶɬɪɨɜ, ɩɪɢɧɢɦɚɹ 

ɜɵɫɨɬɭ ɡɚɝɪɭɡɤɢ ɪɚɜɧɨɣ 2500 ɦɦ (ɇɄ): 

 

                                                                                                       (69) 

 

        

 

 Ɋɚɫɫɱɢɬɚɟɦ ɫɤɨɪɨɫɬɶ ɮɢɥɶɬɪɨɜɚɧɢɹ ɜɨɞɵ ɱɟɪɟɡ ɤɚɬɢɨɧɢɬɨɜɵɟ ɮɢɥɶɬɪɵ. 

Ɉɧɚ ɧɟ ɞɨɥɠɧɚ ɩɪɟɜɵɲɚɬɶ 10 ɦ/ɱ ɫɨɝɥɚɫɧɨ ɩ.ɩ. 6.299 ɋɇɢɉ 2.04.03-85: 

 

                                                                                                     (70) 

 

  

 

 ɉɥɨɳɚɞɶ ɨɞɧɨɝɨ ɮɢɥɶɬɪɚ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

 

                                                                                                      (71) 
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ɝɞɟ d - ɞɢɚɦɟɬɪ ɤɚɬɢɨɧɢɬɨɜɨɝɨ ɮɢɥɶɬɪɚ, ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 2,6 ɦ ( [2] 

ɩɪɢɥɨɠɟɧɢɟ 4 ɬɚɛɥɢɰɚ 2). 

 

  

 

 Ʉɨɥɢɱɟɫɬɜɨ ɮɢɥɶɬɪɨɜ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

 

                                                                                                                  (72) 

 

ɝɞɟ FH – ɩɥɨɳɚɞɶ ɤɚɬɢɨɧɢɬɨɜɵɯ ɮɢɥɶɬɪɨɜ, 9,9 ɦ2; 

      ƒH – ɩɥɨɳɚɞɶ ɨɞɧɨɝɨ ɮɢɥɶɬɪɚ, 5,31 ɦ2. 

 

  

 

 ɉɪɢɧɢɦɚɟɬɫɹ 2 ɪɚɛɨɱɢɯ ɢ 1 ɪɟɡɟɪɜɧɵɣ ɤɚɬɢɨɧɢɬɨɜɵɯ ɮɢɥɶɬɪɨɜ. 

 

ɋɭɦɦɚɪɧɚɹ ɩɥɨɳɚɞɶ ɤɚɬɢɨɧɢɬɨɜɵɯ ɮɢɥɶɬɪɨɜ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

 

                                                                                             (73) 

 

ɝɞɟ N – ɤɨɥɢɱɟɫɬɜɨ ɮɢɥɶɬɪɨɜ, 2 ɲɬ.; 

       ƒH – ɩɥɨɳɚɞɶ ɨɞɧɨɝɨ ɮɢɥɶɬɪɚ, 5,31ɦ2. 

 

            

 

ɋɤɨɪɨɫɬɶ ɮɢɥɶɬɪɚɰɢɢ ɜɨɞɵ, ɜɟɥɢɱɢɧɚ ɤɨɬɨɪɨɣ ɩɪɢ ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ 

ɧɟ ɞɨɥɠɧɚ ɩɪɟɜɵɲɚɬɶ 25 ɦ/ɱ, ɚ ɩɪɢ ɮɨɪɫɢɪɨɜɚɧɧɨɦ - 30 ɦ/ɱ. 

ɋɤɨɪɨɫɬɶ ɮɢɥɶɬɪɚɰɢɢ ɜɨɞɵ ɱɟɪɟɡ ɤɚɬɢɨɧɢɬɨɜɵɟ ɮɢɥɶɬɪɵ, ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɩɨ ɮɨɪɦɭɥɟ 
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                                                                                                   (74)  

ɝɞɟ Qcym – ɩɨɥɟɡɧɵɣ ɪɚɫɯɨɞ ɨɛɟɫɫɨɥɟɧɧɨɣ ɜɨɞɵ, 1519,05 ɦ3/ɫɭɬ; 

       Ʃ FH – ɫɭɦɦɚɪɧɚɹ ɩɥɨɳɚɞɶ ɤɚɬɢɨɧɢɬɨɜɵɯ ɮɢɥɶɬɪɨɜ, 10,62 ɦ2. 

 

            

 

 ȼ ɤɚɱɟɫɬɜɟ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ ɢɨɧɨɨɛɦɟɧɧɨɣ ɭɫɬɚɧɨɜɤɢ ɩɪɢɧɢɦɚɟɬɫɹ       

ɚɧɢɨɧɢɬɨɜɵɟ ɮɢɥɶɬɪɵ ɫɨ ɫɥɚɛɨɨɫɧɨɜɧɵɦ ɚɧɢɨɧɢɬɨɦ AH-18. 

 

Ɋɚɫɱɟɬ ɚɧɢɨɧɢɬɨɜɵɯ ɮɢɥɶɬɪɨɜ 

 

      ɉɥɨɳɚɞɶ ɚɧɢɨɧɢɬɨɜɵɯ ɮɢɥɶɬɪɨɜ ɩɟɪɜɨɣ ɫɬɭɩɟɧɢ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ      

ɮɨɪɦɭɥɟ 

 

                                                                                                            

(75) 

 

ɝɞɟ Qcym – ɩɨɥɟɡɧɵɣ ɪɚɫɯɨɞ ɨɛɟɫɫɨɥɟɧɧɨɣ ɜɨɞɵ, 1519,05 ɦ3/ɫɭɬ; 

       n – ɱɢɫɥɨ ɪɟɝɟɧɟɪɚɰɢɣ ɡɚ ɫɭɬɤɢ, 2; 

       T – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɪɚɛɨɬɵ ɤɚɠɞɨɝɨ ɮɢɥɶɬɪɚ ɦɟɠɞɭ ɪɟɝɟɧɟɪɚɰɢɹɦɢ, 

7,55ɱ.; 

       VȺ – ɪɚɫɱɟɬɧɚɹ ɫɤɨɪɨɫɬɶ ɮɢɥɶɬɪɨɜɚɧɢɹ, 18ɦ/ɱ. 

 

Ɋɚɫɱɟɬɧɚɹ ɫɤɨɪɨɫɬɶ ɮɢɥɶɬɪɨɜɚɧɢɹ: 

 

                                                            

(76) 
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ɝɞɟ  – ɪɚɛɨɱɚɹ ɨɛɦɟɧɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɚɧɢɨɧɢɬɚ, ɞɥɹ Ⱥɇ-18 1000 ɝ-ɷɤɜ/ɦ3; 

       HA – ɜɵɫɨɬɚ ɡɚɝɪɭɡɤɢ ɚɧɢɨɧɢɬɨɜɨɝɨ ɮɢɥɶɬɪɚ, 2-2,5ɦ; 

       T – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɪɚɛɨɬɵ ɤɚɠɞɨɝɨ ɮɢɥɶɬɪɚ ɦɟɠɞɭ ɪɟɝɟɧɟɪɚɰɢɹɦɢ, 

7,55ɱ.; 

       [A ] – ɫɨɞɟɪɠɚɧɢɟ ɚɧɢɨɧɢɬɨɜ ɫɢɥɶɧɵɯ ɤɢɫɥɨɬ ɜ ɫɬɨɱɧɨɣ ɜɨɞɟ, 11,42+  

       0,67 = 12,09  ɝ-ɷɤɜ/ɦ3; 

 

ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɪɚɛɨɬɵ ɤɚɠɞɨɝɨ ɮɢɥɶɬɪɚ ɦɟɠɞɭ ɪɟɝɟɧɟɪɚɰɢɹɦɢ,          

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

 

                                                                                (77) 

 

ɝɞɟ  t1 – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɜɡɪɵɯɥɟɧɢɹ ɚɧɢɨɧɢɬɚ, 0,25 ɱ; 

        t2 – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɩɪɨɩɭɫɤɚ ɱɟɪɟɡ ɚɧɢɨɧɢɬ ɪɟɝɟɧɟɪɚɰɢɨɧɧɨɝɨ 

ɪɚɫɬɜɨɪɚ ɳɟɥɨɱɢ, 1,2 ɱ; 

       t3 – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɩɪɨɦɵɜɤɢ ɚɧɢɨɧɢɬɚ ɩɨɫɥɟ ɪɟɝɟɧɟɪɚɰɢɢ, 3ɱ; 

       n – ɱɢɫɥɨ ɪɟɝɟɧɟɪɚɰɢɣ ɡɚ ɫɭɬɤɢ, 2-3. 

 

  

 

  

 

   

 

 ɉɥɨɳɚɞɶ ɨɞɧɨɝɨ ɮɢɥɶɬɪɚ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
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(78)  

 

ɝɞɟ d – ɞɢɚɦɟɬɪ ɚɧɢɨɧɢɬɨɜɨɝɨ ɮɢɥɶɬɪɚ, 2ɦ ( [2] ɩɪɢɥɨɠɟɧɢɟ 4 ɬɚɛɥɢɰɚ 2). 

 

            

 

 Ʉɨɥɢɱɟɫɬɜɨ ɮɢɥɶɬɪɨɜ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

 

                                                                                                        (79) 

 

uɞɟ FA – ɩɥɨɳɚɞɶ ɚɧɢɨɧɢɬɨɜɵɯ ɮɢɥɶɬɪɨɜ, 5,58ɦ2; 

       fA – ɩɥɨɳɚɞɶ ɨɞɧɨɝɨ ɮɢɥɶɬɪɚ, 3,14 ɦ2. 

 

  

 

 ɉɪɢɧɢɦɚɟɬɫɹ 2 ɪɚɛɨɱɢɯ ɢ 1 ɪɟɡɟɪɜɧɵɣ ɚɧɢɨɧɢɬɨɜɵɯ ɮɢɥɶɬɪɚ.\ 

 

 ɋɭɦɦɚɪɧɚɹ ɩɥɨɳɚɞɶ ɚɧɢɨɧɢɬɨɜɵɯ ɮɢɥɶɬɪɨɜ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

 

                                                                                              (80) 

 

ɝɞɟ N – ɤɨɥɢɱɟɫɬɜɨ ɮɢɥɶɬɪɨɜ, 2ɲɬ.; 

      ƒȺ – ɩɥɨɳɚɞɶ ɨɞɧɨɝɨ ɮɢɥɶɬɪɚ, 3,14 ɦ2. 

 

  

 

 Ɏɚɤɬɢɱɟɫɤɚɹ ɫɤɨɪɨɫɬɶ ɮɢɥɶɬɪɚɰɢɢ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
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                                                                                                 (81) 

 

ɝɞɟ Qcym – ɩɨɥɟɡɧɵɣ ɪɚɫɯɨɞ ɨɛɟɫɫɨɥɟɧɧɨɣ ɜɨɞɵ, 1519,05 ɦ3/ɫɭɬ; 

       n – ɱɢɫɥɨ ɪɟɝɟɧɟɪɚɰɢɣ ɡɚ ɫɭɬɤɢ, 2; 

       T – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɪɚɛɨɬɵ ɤɚɠɞɨɝɨ ɮɢɥɶɬɪɚ ɦɟɠɞɭ ɪɟɝɟɧɟɪɚɰɢɹɦɢ, 

7,55ɱ.; 

       FA – ɩɥɨɳɚɞɶ ɚɧɢɨɧɢɬɨɜɵɯ ɮɢɥɶɬɪɨɜ, 5,58ɦ2; 

 

  

 

 Ɋɟɝɟɧɟɪɚɰɢɸ ɤɚɬɢɨɧɢɬɨɜ ɩɪɟɞɫɬɚɜɥɹɟɦ 8-10%-ɧɵɦ ɪɚɫɬɜɨɪɨɦ ɤɢɫɥɨɬɵ, 

ɚɧɢɨɧɢɬɨɜ –5-7%-ɧɵɦ ɪɚɫɬɜɨɪɨɦ ɳɟɥɨɱɢ. Ⱦɥɹ ɪɟɝɟɧɟɪɚɰɢɢ ɢɨɧɨɨɛɦɟɧɧɵɯ 

ɮɢɥɶɬɪɨɜ ɭɫɬɪɚɢɜɚɟɬɫɹ ɤɢɫɥɨɬɧɨɟ ɯɨɡɹɣɫɬɜɨ, ɤɨɬɨɪɨɟ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ: 

 - ɰɢɫɬɟɪɧɵ ɞɥɹ ɯɪɚɧɟɧɢɹ ɪɟɚɝɟɧɬɚ; 

 - ɛɚɤ-ɦɟɪɧɢɤ ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɨɣ ɤɢɫɥɨɬɵ; 

 - ɛɚɤ ɞɥɹ ɪɟɝɟɧɟɪɚɰɢɨɧɧɨɝɨ ɪɚɫɬɜɨɪɚ; 

 - ɜɚɤɭɭɦ-ɧɚɫɨɫɵ; 

 - ɤɢɫɥɨɬɧɵɟ ɧɚɫɨɫɵ. 

 ɋɟɪɧɚɹ ɤɢɫɥɨɬɚ ɩɨɫɬɚɜɥɹɟɬɫɹ ɜ ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ ɰɢɫɬɟɪɧɚɯ ɜ ɜɢɞɟ 

100%-ɧɨɝɨ ɪɚɫɬɜɨɪɚ, ɡɚɬɟɦ ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɚɹ ɫɟɪɧɚɹ ɤɢɫɥɨɬɚ 

ɩɟɪɟɤɚɱɢɜɚɟɬɫɹ ɜ ɫɬɚɰɢɨɧɚɪɧɵɟ ɰɢɫɬɟɪɧɵ (ɰɢɫɬɟɪɧɵ-ɯɪɚɧɢɥɢɳɚ) ɫ ɦɟɫɹɱɧɵɦ 

ɡɚɩɚɫɨɦ ɯɪɚɧɟɧɢɹ ɪɟɚɝɟɧɬɚ. ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɪɟɚɝɟɧɬɨɜ ɞɥɹ ɪɟɝɟɧɟɪɚɰɢɢ 

ɢɨɧɢɬɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 17. 

 

Ɋɚɫɱɟɬ ɪɟɝɟɧɟɪɚɰɢɨɧɧɨɝɨ ɯɨɡɹɣɫɬɜɚ 

 

 ȿɦɤɨɫɬɶ ɰɢɫɬɟɪɧɵ ɞɥɹ ɯɪɚɧɟɧɢɹ ɡɚɩɚɫɚ ɫɟɪɧɨɣ ɤɢɫɥɨɬɵ, ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɩɨ ɮɨɪɦɭɥɟ 
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                                                                                     (82) 

 

ɝɞɟ α1 – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɪɚɫɯɨɞ ɜɨɞɵ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ  

ɭɫɬɚɧɨɜɤɢ, 1,143; 

       Qcym – ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ, 1519,05 ɦ3/ɫɭɬ; 

       ƩɄ – ɫɭɦɦɚ ɤɚɬɢɨɧɨɜ, 12,09 ɝ-ɷɤɜ/ɦ3; 

       a – ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɪɟɚɝɟɧɬɚ 100% ɤɨɧɰɟɧɬɪɚɰɢɢ, 120 ɝ/ɝ-ɷɤɜ ɞɥɹ ɇ2SO4; 

       m – ɱɢɫɥɨ ɫɭɬɨɤ, ɧɚ ɤɨɬɨɪɨɟ ɪɚɫɫɱɢɬɚɧ ɡɚɩɚɫ ɪɟɚɝɟɧɬɨɜ, 20-40ɫɭɬ; 

       b – ɤɨɧɰɟɧɬɪɚɰɢɹ ɪɟɚɝɟɧɬɚ,62 %; 

       γ – ɭɞɟɥɶɧɵɣ ɜɟɫ ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɨɝɨ ɪɟɚɝɟɧɬɚ, 1,55 ɬ/ɦ3 

 

  

 

ɉɪɢɧɢɦɚɟɦ 3 ɪɚɛɨɱɢɯ ɢ 1 ɪɟɡɟɪɜɧɭɸ ɰɢɫɬɟɪɧɵ. ɉɨ ɤɚɬɚɥɨɝɭ ɜɵɛɢɪɚɟɦ 

ɰɢɫɬɟɪɧɭ ɯɢɦɢɱɟɫɤɭɸ ɢɡ ɧɟɪɠɚɜɟɸɳɟɣ ɢ ɧɢɡɤɨɥɟɝɢɪɨɜɚɧɧɨɣ ɫɬɚɥɢ 964876 

ɫɨ ɫɥɟɞɭɸɳɢɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ: 

- ɨɛɴёɦ – 18 ɦ3; 

- ɝɪɭɡɨɩɨɞɴёɦɧɨɫɬɶ – 25 ɬ; 

- ɧɚɝɪɭɡɤɚ ɧɚ ɋɋɍ – 9000 ɤɝ; 

- ɧɚɝɪɭɡɤɚ ɩɨ ɨɫɢ – 22500 ɤɝ. 

 

ɉɨ ɚɧɚɥɨɝɢɢ ɨɩɪɟɞɟɥɹɟɦ ɤɨɥɢɱɟɫɬɜɨ ɰɢɫɬɟɪɧ ɞɥɹ ɳёɥɨɱɢ. 

ȿɦɤɨɫɬɶ ɰɢɫɬɟɪɧɵ ɞɥɹ ɯɪɚɧɟɧɢɹ ɡɚɩɚɫɚ NaOɇ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ 

 

                                                                                     (83) 
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ɝɞɟ α1 – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɪɚɫɯɨɞ ɜɨɞɵ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɭɫɬɚɧɨɜɤɢ, 

1,143; 

       Qcym – ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ, 1519,05 ɦ3/ɫɭɬ; 

       ƩȺ – ɫɭɦɦɚ ɚɧɢɨɧɢɬɨɜ,12,09 ɝ-ɷɤɜ/ɦ3; 

       a – ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɪɟɚɝɟɧɬɚ 100% ɤɨɧɰɟɧɬɪɚɰɢɢ, 60 ɝ/ɝ-ɷɤɜ ɞɥɹ NaɈH; 

       m – ɱɢɫɥɨ ɫɭɬɨɤ, ɧɚ ɤɨɬɨɪɨɟ ɪɚɫɫɱɢɬɚɧ ɡɚɩɚɫ ɪɟɚɝɟɧɬɨɜ, 20-40 ɫɭɬ; 

       b – ɤɨɧɰɟɧɬɪɚɰɢɹ ɪɟɚɝɟɧɬɚ,42 %; 

       y – ɭɞɟɥɶɧɵɣ ɜɟɫ ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɨɝɨ ɪɟɚɝɟɧɬɚ, 1,45 ɬ/ɦ3. 

 

             

 

ɉɪɢɧɢɦɚɟɦ 2 ɪɚɛɨɱɢɯ 1 ɪɟɡɟɪɜɧɭɸ ɰɢɫɬɟɪɧɵ. 

ɉɨ ɤɚɬɚɥɨɝɭ ɜɵɛɢɪɚɟɦ ɰɢɫɬɟɪɧɭ ɯɢɦɢɱɟɫɤɭɸ ɢɡ ɧɟɪɠɚɜɟɸɳɟɣ ɢ 

ɧɢɡɤɨɥɟɝɢɪɨɜɚɧɧɨɣ ɫɬɚɥɢ 96487K ɫɨ ɫɥɟɞɭɸɳɢɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ: 

- ɨɛɴёɦ − 22 ɦ3; 

- ɝɪɭɡɨɩɨɞɴёɦɧɨɫɬɶ – 30,8  ɬ; 

- ɧɚɝɪɭɡɤɚ ɧɚ ɋɋɍ – 11100 ɤɝ; 

- ɧɚɝɪɭɡɤɚ ɩɨ ɨɫɢ – 26700 ɤɝ. 

 

ȿɦɤɨɫɬɶ ɦɟɪɧɢɤɚ ɞɥɹ ɇ2SO4, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

 

                                                                                  (84) 

 

ɝɞɟ α1 – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɪɚɫɯɨɞ ɜɨɞɵ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ 

ɭɫɬɚɧɨɜɤɢ, 1,143; 

     Qɱɚɫ – ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ, 63,3 ɦ3/ɱ; 

      a – ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɪɟɚɝɟɧɬɚ 100% ɤɨɧɰɟɧɬɪɚɰɢɢ, 120 ɝ/ɝ-ɷɤɜ ɞɥɹ ɇ2SO4; 

      ƩɄ – ɫɭɦɦɚ ɤɚɬɢɨɧɢɬɨɜ, 12,09 ɝ-ɷɤɜ/ɦ3; 

      n – ɱɢɫɥɨ ɪɚɛɨɱɢɯ ɢɨɧɢɬɨɜɵɯ ɮɢɥɶɬɪɨɜ, 2; 
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       – ɤɨɧɰɟɧɬɪɚɰɢɹ ɪɟɚɝɟɧɬɚ, 62 %; 

       – ɭɞɟɥɶɧɵɣ ɜɟɫ ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɨɝɨ ɪɟɚɝɟɧɬɚ, 1,55 ɬ/ɦ3; 

       – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɪɚɛɨɬɵ ɤɚɬɢɨɧɢɬɨɜɨɝɨ ɮɢɥɶɬɪɚ, 10,5 ɱ: 

       p – ɱɢɫɥɨ ɪɟɝɟɧɟɪɚɰɢɣ, ɧɚ ɤɨɬɨɪɨɟ ɩɪɢɧɢɦɚɸɬ ɡɚɩɚɫ ɪɟɚɝɟɧɬɚ ɜ ɦɟɪɧɢɤɟ, 

1-3. 

 

           

 

 ɉɨɞɛɢɪɚɟɦ ɛɚɤɢ-ɦɟɪɧɢɤɢ ɩɨ ɤɚɬɚɥɨɝɭ. 

ɉɪɢɧɢɦɚɟɦ 2 ɛɚɤɚ-ɦɟɪɧɢɤɚ ɨɛɴɟɦɨɦ 0,5 ɦ3: Dɧɚɪ=810 ɦɦ, ɇɫɬɪ.=1345 ɦɦ, 

ɜɟɫ - 313 ɤɝ, ɢ 1 ɛɚɤ ɨɛɴɟɦɨɦ 0,15 ɦ3: Dɧɚɪ=500 ɦɦ, ɇɫɬɪ.=1060 ɦɦ, ɜɟɫ - 132 ɤɝ 

. 

 

 ȿɦɤɨɫɬɶ ɛɚɤɚ-ɜɵɬɟɫɧɢɬɟɥɹ ɞɥɹ NaOH, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

 

                                                                                  (85) 

ɝɞɟ α1 – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɪɚɫɯɨɞ ɜɨɞɵ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ     

ɭɫɬɚɧɨɜɤɢ, 1,143; 

       Qɱɚɫ – ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ, 64,2 ɦ3/ɱ; 

       ƩɄ – ɫɭɦɦɚ ɤɚɬɢɨɧɢɬɨɜ, 12,09 ɝ-ɷɤɜ/ɦ3; 

       a – ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɪɟɚɝɟɧɬɚ 100% ɤɨɧɰɟɧɬɪɚɰɢɢ, 60 ɝ-ɷɤɜ ɞɥɹ NaOH; 

       n – ɱɢɫɥɨ ɪɚɛɨɱɢɯ ɢɨɧɢɬɨɜɵɯ ɮɢɥɶɬɪɨɜ, 2; 

       b – ɤɨɧɰɟɧɬɪɚɰɢɹ ɪɟɚɝɟɧɬɚ, 42%; 

       γ – ɭɞɟɥɶɧɵɣ ɜɟɫ ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɨɝɨ ɪɟɚɝɟɧɬɚ, 1.45 ɬ/ɦ3; 

       t – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɪɚɛɨɬɵ ɢɨɧɢɬɨɜɨɝɨ ɮɢɥɶɬɪɚ, 10,5 ɱ: 

       p – ɱɢɫɥɨ ɪɟɝɟɧɟɪɚɰɢɣ, ɧɚ ɤɨɬɨɪɨɟ ɩɪɢɧɢɦɚɸɬ ɡɚɩɚɫ ɪɟɚɝɟɧɬɚ ɜ ɦɟɪɧɢɤɟ, 

1-3. 
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ɉɪɢɧɢɦɚɟɦ ɛɚɤ-ɜɵɬɟɫɧɢɬɟɥɶ 2 ɲɬ. ɨɛɴɟɦɨɦ 0,5 ɦ3: Dɧɚɪ=850 ɦɦ, 

ɇɫɬɪ.=1764 ɦɦ, ɜɟɫ- 470 ɤɝ.   

 

ȿɦɤɨɫɬɶ ɛɚɤɚ ɫ ɜɨɞɨɣ ɞɥɹ ɜɡɪɵɯɥɟɧɢɹ ɤɚɬɢɨɧɢɬɚ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ 

                                                                                   (86) 

 

ɝɞɟ ωɜɡɪ – ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɜɡɪɵɯɥɟɧɢɹ, 3-5ɥ/ɫ∙ɦ2; 

      FH – ɩɥɨɳɚɞɶ ɤɚɬɢɨɧɢɬɨɜɵɯ ɮɢɥɶɬɪɨɜ, 10,62 ɦ2; 

      tɜ – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɜɡɪɵɯɥɟɧɢɹ, 15-20 ɦɢɧ. 

 

  

 

ȿɦɤɨɫɬɶ ɛɚɤɚ ɫ ɜɨɞɨɣ ɞɥɹ ɜɡɪɵɯɥɟɧɢɹ ɚɧɢɨɧɢɬɚ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

 

                                                                                   (87) 

 

ɝɞɟ ωɜɡɪ – ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɜɡɪɵɯɥɟɧɢɹ, 3-5 ɥ/ɫ∙ɦ2; 

       FA – ɩɥɨɳɚɞɶ ɚɧɢɨɧɢɬɨɜɵɯ ɮɢɥɶɬɪɨɜ, 6,28 ɦ2; 

       tɜ – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɜɡɪɵɯɥɟɧɢɹ, 15-20 ɦɢɧ. 

 

  

 

ɉɪɢ ɩɟɪɟɤɚɱɤɟ ɪɚɫɬɜɨɪɨɜ ɳɟɥɨɱɟɣ ɢ ɤɢɫɥɨɬɵ ɭɫɬɪɚɢɜɚɸɬ ɞɜɚ 

ɤɢɫɥɨɬɨɫɬɨɣɤɢɯ ɧɚɫɨɫɚ(ɨɞɢɧ ɪɚɛɨɱɢɣ ɢ ɨɞɢɧ ɪɟɡɟɪɜɧɵɣ).  
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ɉɨɞɚɱɚ ɤɢɫɥɨɬɵ ɢ ɳёɥɨɱɢ ɢɡ ɰɢɫɬɟɪɧɵ-ɯɪɚɧɢɥɢɳɚ ɜ ɛɚɤ-ɦɟɪɧɢɤ 

ɩɪɨɢɫɯɨɞɢɬ ɡɚ ɫɱёɬ ɜɚɤɭɭɦɚ, ɫɨɡɞɚɜɚɟɦɨɝɨ ɧɚɫɨɫɨɦ. Ɂɚɬɟɦ ɫ ɩɨɦɨɳɶɸ 

ɷɠɟɤɬɨɪɚ (ɱɚɳɟ ɧɚɫɨɫɚ) ɤɢɫɥɨɬɚ ɢɥɢ ɳёɥɨɱɶ ɩɨɫɬɭɩɚɟɬ ɜ ɛɚɤ 

ɪɟɝɟɧɟɪɚɰɢɨɧɧɨɝɨ ɪɚɫɬɜɨɪɚ. Ⱦɥɹ ɩɟɪɟɤɚɱɤɢ ɪɟɝɟɧɟɪɚɰɢɨɧɧɨɝɨ ɪɚɫɬɜɨɪɚ 

ɩɪɢɧɢɦɚɟɦ ɧɚɫɨɫɵ. ɍɫɥɨɜɢɹ ɩɨɞɛɨɪɚ ɧɚɫɨɫɚ: ɧɚɩɨɪ ɞɨ 20 ɦ, ɯɢɦɢɱɟɫɤɢ 

ɭɫɬɨɣɱɢɜɵ. 

 ɉɪɢ ɪɚɡɛɚɜɥɟɧɢɢ ɳɟɥɨɱɢ ɞɨ ɬɪɟɛɭɟɦɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ 

ɜ ɬɪɭɛɨɩɪɨɜɨɞɟ ɩɨɞɚɱɚ ɧɚɫɨɫɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ  

 

                                                                                            (88) 

 

ɝɞɟ ȼɳ – ɤɨɧɰɟɧɬɪɚɰɢɹ ɧɚɫɵɳɟɧɧɨɝɨ ɪɚɫɬɜɨɪɚ ɳɟɥɨɱɢ 26-56 %; 

       Vɳ – ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɪɚɫɬɜɨɪɚ ɳɟɥɨɱɢ ɱɟɪɟɡ ɚɧɢɨɧɢɬɨɜɭɸ  ɡɚɝɪɭɡɤɭ, 

3- 5 ɦ/ɱ; 

      Ʉɳ – ɤɨɧɰɟɧɬɪɚɰɢɹ ɪɟɝɟɧɟɪɚɰɢɨɧɧɨɝɨ ɪɚɫɬɜɨɪɚ ɳɟɥɨɱɢ, 5-7 %; 

      FȺ – ɨɛɳɚɹ ɩɥɨɳɚɞɶ ɚɧɢɨɧɢɬɨɜɵɯ ɮɢɥɶɬɪɨɜ, ɦ2. 

 

 

 

 ɉɪɢ ɪɚɡɛɚɜɥɟɧɢɢ ɤɢɫɥɨɬɵ ɞɨ ɬɪɟɛɭɟɦɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ 

ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ ɬɪɭɛɨɩɪɨɜɨɞɟ ɩɨɞɚɱɚ ɧɚɫɨɫɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɣ 

ɮɨɪɦɭɥɟ  

 

                                                                                             (89) 

 

ɝɞɟ ȼɄ – ɤɨɧɰɟɧɬɪɚɰɢɹ ɧɚɫɵɳɟɧɧɨɝɨ ɪɚɫɬɜɨɪɚ ɳɟɥɨɱɢ 95 %; 

       VɄ – ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɪɚɫɬɜɨɪɚ ɳɟɥɨɱɢ ɱɟɪɟɡ ɚɧɢɨɧɢɬɨɜɭɸ  ɡɚɝɪɭɡɤɭ, 

3- 5 ɦ/ɱ; 
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      ɄɄ – ɤɨɧɰɟɧɬɪɚɰɢɹ ɪɟɝɟɧɟɪɚɰɢɨɧɧɨɝɨ ɪɚɫɬɜɨɪɚ ɳɟɥɨɱɢ, 8-10 %; 

      FɄ – ɨɛɳɚɹ ɩɥɨɳɚɞɶ ɤɚɬɢɨɧɢɬɨɜɵɯ ɮɢɥɶɬɪɨɜ, ɦ2. 

 

 

 

ȼ ɬɚɛɥɢɰɟ 20 ɩɪɢɜɟɞɟɧɵ ɬɟɯɧɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɢɨɧɢɬɨɜɵɯ ɮɢɥɶɬɪɨɜ. 

Ɍɚɛɥɢɰɚ 20 − Ɍɟɯɧɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɢɨɧɢɬɨɜɵɯ ɮɢɥɶɬɪɨɜ 

Ɍɟɯɧɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ 
ɂɨɧɢɬɨɜɵɟ ɮɢɥɶɬɪɵ 

Ʉɚɬɢɨɧɢɬɨɜɵɟ Ⱥɧɢɨɧɢɬɨɜɵɟ 

ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ, ɦ3/ɫɭɬ 1519,05 1519,05 

Ɇɚɬɟɪɢɚɥ ɡɚɝɪɭɡɤɢ Ʉɍ-1 Ⱥɇ-18 

ɑɢɫɥɨ ɪɚɛɨɱɢɯ ɮɢɥɶɬɪɨɜ 2 ɪɚɛɨɱɢɯ 1 ɪɟɡɟɪɜɧɵɣ  2 ɪɚɛɨɱɢɯ 1 ɪɟɡɟɪɜɧɵɣ 

ɋɤɨɪɨɫɬɶ ɮɢɥɶɬɪɨɜɚɧɢɹ ɋȼ, 

ɦ/ɱ 
6,0 16,25 

ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɪɚɛɨɬɵ 

ɤɚɠɞɨɝɨ ɮɢɥɶɬɪɚ ɦɟɠɞɭ 

ɪɟɝɟɧɟɪɚɰɢɹɦɢ 

7,55 7,55 

Ɋɚɛɨɱɚɹ ɨɛɦɟɧɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ, 

ɝ-ɷɤɜ/ɦ3 
650 1000 

ɑɢɫɥɨ ɪɟɝɟɧɟɪɚɰɢɣ ɜ ɫɭɬɤɢ 2 2 

Ɋɟɝɟɧɟɪɚɰɢɨɧɧɵɣ ɪɚɫɬɜɨɪ ɢ ɟɝɨ 

ɤɨɧɰɟɧɬɪɚɰɢɹ 
10% ɪɚɫɬɜɨɪ H2SO4 7% ɪɚɫɬɜɨɪ NaOH 

Ёɦɤɨɫɬɶ ɰɢɫɬɟɪɧ, ɦ3 

Ɇɨɞɢɮɢɤɚɰɢɹ 

18 (3ɲɬ) 

964876 

22 (2ɲɬ) 

96487K 

Ёɦɤɨɫɬɶ ɛɚɤɚ-ɦɟɪɧɢɤɚ ɞɥɹ 

ɤɢɫɥɨɬɵ, ɦ3 
0,5(2 ɲɬ.), 0,15(1ɲɬ.)  - 

Ёɦɤɨɫɬɶ ɛɚɤɚ-ɜɵɬɟɫɧɢɬɟɥɹ ɞɥɹ 

ɳɟɥɨɱɢ, ɦ3 
-  0,5(2 ɲɬ.) 

Ɉɛɴёɦ ɜɨɞɵ ɞɥɹ ɜɡɪɵɯɥɟɧɢɹ 

ɢɨɧɢɬɨɜ, ɦ3 
95,6 56,5 

 

1.3.3.5 Ɉɛɟɡɡɚɪɚɠɢɜɚɧɢɟ ɩɪɨɢɡɜɨɞɬɜɟɧɧɵɯ ɫɬɨɱɧɵɯ ɜɨɞ 

 



73 

ɇɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɦ ɫɩɨɫɨɛɨɦ ɨɛɟɡɡɚɪɚɠɢɜɚɧɢɹ ɜɨɞɵ ɜ 

ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɹɜɥɹɟɬɫɹ ɯɥɨɪɢɪɨɜɚɧɢɟ. Ɉɞɧɚɤɨ,  ɷɬɨɬ ɫɩɨɫɨɛ ɧɟ ɫɜɨɛɨɞɟɧ ɨɬ 

ɪɹɞɚ ɧɟɞɨɫɬɚɬɤɨɜ. Ɍɨɤɫɢɱɧɨɫɬɶ ɯɥɨɪɚ ɬɪɟɛɭɟɬ ɨɫɨɛɵɯ ɦɟɪ ɩɪɟɞɨɫɬɨɪɨɠɧɨɫɬɢ 

ɩɪɢ ɟɝɨ ɯɪɚɧɟɧɢɢ, ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɢ, ɞɨɡɢɪɨɜɚɧɢɢ.  ɇɟɨɛɯɨɞɢɦ ɩɨɫɬɨɹɧɧɵɣ 

ɤɨɧɬɪɨɥɶ ɡɚ ɞɨɡɨɣ ɯɥɨɪɚ. 

Ɋɚɫɱɟɬ ɭɫɬɚɧɨɜɤɢ ɞɥɹ ɨɛɟɡɡɚɪɚɠɢɜɚɧɢɹ ɜɨɞɵ ɛɚɤɬɟɪɢɰɢɞɧɵɦ 

ɢɡɥɭɱɟɧɢɟɦ. Ɋɚɫɱɟɬɧɵɣ ɛɚɤɬɟɪɢɰɢɞɧɵɣ ɩɨɬɨɤ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

ɛ o
ɛ

ɨ

Q α ɤ lg (P÷P )
F =

1563,4 η η
                       (90) 

 

ɝɞɟ Qɱɚɫ- ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɨɛɟɡɡɚɪɚɠɢɜɚɟɦɨɣ ɜɨɞɵ ɜ ɦ3/ɱ; 

α- ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɝɥɨɳɟɧɢɹ ɨɛɥɭɱɚɟɦɨɣ ɜɨɞɵ ɫɦ-1, ɞɥɹ ɨɛɪɚɛɨɬɚɧɧɨɣ 

ɜɨɞɵ ɢɡ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɜɨɞɨɫɧɚɛɠɟɧɢɹ 0,3 ɫɦ-1. 

Ʉ- ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɩɪɨɬɢɜɥɹɟɦɨɫɬɢ ɨɛɥɭɱɚɟɦɵɯ ɛɚɤɬɟɪɢɣ, ɩɪɢɧɢɦɚɟɦɵɣ 

ɪɚɜɧɵɦ 2500 ; 

Ɋɨ- ɤɨɥɢɱɟɫɬɜɨ ɛɚɤɬɟɪɢɣ ɜ 1 ɥ ɜɨɞɵ, ɦɚɤɫɢɦɚɥɶɧɨɟ ɪɚɫɱɟɬɧɨɟ ɡɚɝɪɹɡɧɟɧɢɟ 

ɢɫɯɨɞɧɨɣ ɜɨɞɵ ɩɪɢɧɢɦɚɟɦɨɟ ɪɚɜɧɵ ɤɨɥɢ - ɢɧɞɟɤɫɭ Ɋɨ=1000; 

Ɋ- ɤɨɥɢɱɟɫɬɜɨ ɛɚɤɬɟɪɢɣ ɩɨɫɥɟ ɨɛɥɭɱɟɧɢɹ; 

η  - ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɛɚɤɬɟɪɢɰɢɞɧɨɝɨ ɩɨɬɨɤɚ , ɞɥɹ ɭɫɬɚɧɨɜɨɤ ɫ 

ɩɨɝɪɭɠɟɧɧɵɦ ɢɫɬɨɱɧɢɤɨɦ ɩɨɝɪɭɠɟɧɢɹ 0,9; 

ɨη - ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɛɚɤɬɟɪɢɰɢɞɧɨɝɨ ɢɡɥɭɱɟɧɢɹ, ɡɚɜɢɫɹɳɢɣ ɨɬ 

ɬɨɥɳɢɧɵ ɫɥɨɹ ɜɨɞɵ, ɟɟ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɢ ɤɨɧɫɬɪɭɤɬɢɜɧɨɝɨ ɬɢɩɚ 

ɭɫɬɚɧɨɜɤɢ, ɪɚɜɧɵɦ 0,9. 

 

 ȼɬ 

 

Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ ɨɛɟɡɡɚɪɚɠɢɜɚɧɢɟ ɜɨɞɵ ɜɵɱɢɫɥɹɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ 

          
3

ɱɚɫ

n ɱ/ɦȼɬ
Q
N

S
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           (91) 

 

ɝɞɟ N – ɦɨɳɧɨɫɬɶ, ɩɨɬɪɟɛɥɹɟɦɚɹ ɨɞɧɨɣ ɭɫɬɚɧɨɜɤɨɣ; 

 

 ȼɬ ɱ/ɦ3 

 

 

ɉɨɬɪɟɛɥɹɟɦɨɟ ɤɨɥɢɱɟɫɬɜɨ ɭɫɬɚɧɨɜɨɤ ɫɨɫɬɚɜɢɬ: 

 

ɛ nn=F ÷N                 (92) 

 

  

 

ɇɚ ɨɫɧɨɜɚɧɢɢ ɪɚɫɱɟɬɨɜ ɜɵɛɢɪɚɟɦ ɭɫɬɚɧɨɜɤɭ ɍȾȼ-3Ⱥ500ɇɈ-10-150-N. 

 

Ɍɚɛɥɢɰɚ 21 – Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɛɚɤɬɟɪɢɰɢɞɧɨɣ ɭɫɬɚɧɨɜɤɢ 

Ɇɚɪɤɚ ɍȾȼ-

3Ⱥ500ɇɈ-10-150-

N. 

Q , 

ɦ3/ɱ 

Ʉɨɥɢɱɟɫɬɜɨ 

ɥɚɦɩ, ɲɬ 

ɉɨɬɪɟɛɥɹɟɦɚɹ 

ɦɨɳɧɨɫɬɶ, 

ɤȼɬ 

Ƚɚɛɚɪɢɬɵ LxBxH, 

ɦ 

Ʉɚɦɟɪɚ 

ɨɛɟɡɡɚɪɚɠɢɜɚɧɢɹ 

 

   135 

 

3 

 

1,65 

1499ɯ352ɯ413 

ɉɭɥɶɬ ɭɩɪɚɜɥɟɧɢɹ 635ɯ252ɯ760 

Ȼɥɨɤ ɩɪɨɦɵɜɤɢ 465ɯ211ɯ280 

 

2 ɗɤɨɥɨɝɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɪɚɫɱɟɬ 

 

2.1 Ɋɚɡɦɟɪ ɜɪɟɞɚ ɨɬ ɫɛɪɨɫɚ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɫɨɫɬɚɜɟ 

ɫɬɨɱɧɵɯ ɜɨɞ 
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ɂɫɱɢɫɥɟɧɢɟ ɪɚɡɦɟɪɚ ɜɪɟɞɚ, ɩɪɢɱɢɧɟɧɧɨɝɨ ɜɨɞɧɵɦ ɨɛɴɟɤɬɚɦ, 

ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɪɢ ɜɵɹɜɥɟɧɢɢ ɧɚɪɭɲɟɧɢɹ ɜɨɞɧɨɝɨ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɚ, 

ɧɚɫɬɭɩɥɟɧɢɟ ɤɨɬɨɪɵɯ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ 

ɤɨɧɬɪɨɥɹ ɢ ɧɚɞɡɨɪɚ ɜ ɨɛɥɚɫɬɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɢ ɨɯɪɚɧɵ ɜɨɞɧɵɯ ɨɛɴɟɤɬɨɜ ɧɚ 

ɨɫɧɨɜɚɧɢɢ ɧɚɬɭɪɧɵɯ ɨɛɫɥɟɞɨɜɚɧɢɣ, ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɯ ɨɩɪɟɞɟɥɟɧɢɣ, 

ɢɡɦɟɪɟɧɢɣ ɢ ɥɚɛɨɪɚɬɨɪɧɵɯ ɚɧɚɥɢɡɨɜ. 

ɂɫɱɢɫɥɟɧɢɟ ɪɚɡɦɟɪɚ ɜɪɟɞɚ ɨɫɧɨɜɵɜɚɟɬɫɹ ɧɚ ɤɨɦɩɟɧɫɚɰɢɨɧɧɨɦ 

ɩɪɢɧɰɢɩɟ ɨɰɟɧɤɢ ɢ ɜɨɡɦɟɳɟɧɢɹ ɪɚɡɦɟɪɨɜ ɜɪɟɞɚ ɩɨ ɜɟɥɢɱɢɧɟ ɡɚɬɪɚɬ, 

ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɭɫɬɚɧɨɜɥɟɧɢɹ ɮɚɤɬɚ ɩɪɢɱɢɧɟɧɢɹ ɜɪɟɞɚ ɢ ɭɫɬɪɚɧɟɧɢɹ ɟɝɨ 

ɩɪɢɱɢɧ ɢ ɩɨɫɥɟɞɫɬɜɢɣ. ȼ ɬɨɦ ɱɢɫɥɟ ɡɚɬɪɚɬ, ɫɜɹɡɚɧɧɵɯ ɫ ɪɚɡɪɚɛɨɬɤɨɣ 

ɩɪɨɟɤɬɧɨ-ɫɦɟɬɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ, ɢ ɡɚɬɪɚɬ, ɫɜɹɡɚɧɧɵɯ ɫ ɥɢɤɜɢɞɚɰɢɟɣ 

ɞɨɩɭɳɟɧɧɨɝɨ ɧɚɪɭɲɟɧɢɹ ɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟɦ ɫɨɫɬɨɹɧɢɹ ɜɨɞɧɨɝɨ ɨɛɴɟɤɬɚ ɞɨ 

ɩɨɤɚɡɚɬɟɥɟɣ, ɧɚɛɥɸɞɚɟɦɵɯ ɞɨ ɜɵɹɜɥɟɧɧɨɝɨ ɧɚɪɭɲɟɧɢɹ, ɚ ɬɚɤɠɟ ɞɥɹ 

ɭɫɬɪɚɧɟɧɢɹ ɩɨɫɥɟɞɫɬɜɢɣ ɧɚɪɭɲɟɧɢɹ. 

Ɋɚɫɫɱɢɬɵɜɚɟɦ ɪɚɡɦɟɪ ɜɪɟɞɚ ɞɥɹ ɫɭɳɟɫɬɜɭɸɳɟɣ ɫɯɟɦɵ ɨɱɢɫɬɤɢ 

Ɍɚɥɧɚɯɫɤɨɣ ɨɛɨɝɚɬɢɬɟɥɶɧɨɣ ɮɚɛɪɢɤɢ 

 

 , ɬɵɫ.ɪɭɛ. 

 

ɝɞɟ  – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɷɤɨɥɨɝɢɱɟɫɤɢɟ ɮɚɤɬɨɪɵ (ɫɨɫɬɨɹɧɢɟ 

ɜɨɞɧɵɯ ɨɛɴɟɤɬɨɜ); 

 – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɩɪɢɪɨɞɧɨ-ɤɥɢɦɚɬɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ ɜ 

ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɪɟɦɟɧɢ ɝɨɞɚ; 

 – ɤɨɷɮɮɢɰɢɟɧɬ ɢɧɞɟɤɫɚɰɢɢ, ɭɱɢɬɵɜɚɸɳɢɣ ɢɧɮɥɹɰɢɨɧɧɭɸ 

ɫɨɫɬɚɜɥɹɸɳɭɸ ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɪɚɡɜɢɬɢɹ; 
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 – ɬɚɤɫɵ ɞɥɹ ɢɫɱɢɫɥɟɧɢɹ ɪɚɡɦɟɪɚ ɜɪɟɞɚ ɨɬ ɫɛɪɨɫɚ i-ɝɨ ɡɚɝɪɹɡɧɹɸɳɟɝɨ 

ɜɟɳɟɫɬɜɚ ɜ ɜɨɞɧɵɟ ɨɛɴɟɤɬɵ ,ɬɵɫ. ɪɭɛ./ɬ; 

 – ɦɚɫɫɚ ɫɛɪɨɲɟɧɧɨɝɨ i-ɝɨ ɡɚɝɪɹɡɧɹɸɳɟɝɨ ɜɟɳɟɫɬɜɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 

ɤɚɠɞɨɦɭ ɡɚɝɪɹɡɧɹɸɳɟɦɭ ɜɟɳɟɫɬɜɭ, ɬ; 

 – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɧɟɝɚɬɢɜɧɨɝɨ 

ɜɨɡɞɟɣɫɬɜɢɹ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɧɚ ɜɨɞɧɵɣ ɨɛɴɟɤɬ. 

Ɇɚɫɫɚ ɫɛɪɨɲɟɧɧɵɯ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ 

 

 , ɬ 

 

ɝɞɟ  – ɪɚɫɯɨɞ ɫɬɨɱɧɵɯ ɜɨɞ ɫ ɩɪɟɜɵɲɟɧɢɟɦ ɫɨɞɟɪɠɚɧɢɹ i-ɝɨ ɡɚɝɪɹɡɧɹɸɳɟɝɨ 

ɜɟɳɟɫɬɜɚ ɦ3/ɱ; 

 – ɫɪɟɞɧɹɹ ɮɚɤɬɢɱɟɫɤɚɹ ɡɚ ɩɟɪɢɨɞ ɫɛɪɨɫɚ ɤɨɧɰɟɧɬɪɚɰɢɹ i-ɝɨ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ ɜɟɳɟɫɬɜɚ ɜ ɫɬɨɱɧɵɯ ɜɨɞɚɯ, ɨɩɪɟɞɟɥɹɟɦɚɹ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ 

ɚɧɚɥɢɡɨɜ  ɚɤɤɪɟɞɢɬɨɜɚɧɧɨɣ ɥɚɛɨɪɚɬɨɪɢɢ ɤɚɤ ɫɪɟɞɧɹɹ ɚɪɢɮɦɟɬɢɱɟɫɤɚɹ ɢɡ 

ɨɛɳɟɝɨ ɤɨɥɢɱɟɫɬɜɚ ɪɟɡɭɥɶɬɚɬɨɜ ɚɧɚɥɢɡɨɜ (ɧɟ ɦɟɧɟɟ 3-ɯ) ɡɚ ɩɟɪɢɨɞ ɜɪɟɦɟɧɢ T, 

ɦɝ/ɥ; 

 – ɞɨɩɭɫɬɢɦɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ i-ɝɨ ɡɚɝɪɹɡɧɹɸɳɟɝɨ ɜɟɳɟɫɬɜɚ ɜ ɩɪɟɞɟɥɚɯ 

ɧɨɪɦɚɬɢɜɚ ɞɨɩɭɫɬɢɦɨɝɨ ɫɛɪɨɫɚ (ɇȾɋ) ɢɥɢ ɥɢɦɢɬɚ ɫɛɪɨɫɚ ɩɪɢ ɟɝɨ ɧɚɥɢɱɢɢ ɧɚ 

ɩɟɪɢɨɞ ɩɪɨɜɟɞɟɧɢɹ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɫɧɢɠɟɧɢɸ ɫɛɪɨɫɨɜ ɡɚɝɪɹɡɧɹɸɳɢɯ 

ɜɟɳɟɫɬɜ ɜ ɜɨɞɧɵɟ ɨɛɴɟɤɬɵ, ɦɝ/ɥ; 

 – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɫɛɪɨɫɚ ɫɬɨɱɧɵɯ ɜɨɞ ɫ ɩɨɜɵɲɟɧɧɵɦ ɫɨɞɟɪɠɚɧɢɟɦ 

ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ, ɫ ɦɨɦɟɧɬɚ ɨɛɧɚɪɭɠɟɧɢɹ ɫɛɪɨɫɚ ɢ ɞɨ ɟɝɨ 

ɩɪɟɤɪɚɳɟɧɢɹ, ɱ; 
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Ɍɚɛɥɢɰɚ 22 – Ɋɚɫɱёɬ ɪɚɡɦɟɪɚ ɜɪɟɞɚ ɨɬ ɫɛɪɨɫɚ ɫɬɨɱɧɵɯ ɜɨɞ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 

ɜɟɳɟɫɬɜɚ (ɤɥɚɫɫ 

ɨɩɚɫɧɨɫɬɢ) 

  Ɇɚɫɫɚ 

ɫɛɪɨɲɟɧɧɨ

ɝɨ 

ɡɚɝɪɹɡɧɹɸ

ɳɟɝɨ 

ɜɟɳɟɫɬɜɚ 

Ɇ,ɬ 

Ʉɨɷɮɮɢɰɢ

ɟɧɬ Ʉɢɡ 

Ɋɚɡɦɟɪ ɜɪɟɞɚ ɨɬ 

ɫɛɪɨɫɚ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 

ɜɟɳɟɫɬɜɚ ɍ, ɬɵɫ. 

ɪɭɛ. 

ɉȾɄ, 

ɦɝ/ɥ 

Ɍɚɤɫɚ 

ɇ, ɬɵɫ. 

ɪɭɛ./ɬ 

ȻɉɄɩɨɥɧ 3 170 0,00005617 1 0,035999353 

Ɏɨɫɮɚɬɵ(4) 0,15 510 0,000005106 1 0,0098173062 

ɀɟɥɟɡɨ ɨɛɳɟɟ(4) 0,1 280 0,000112341 1 0,1185871596 

ɋɭɥɶɮɚɬɵ(4) 100 5 0,051727832 1 0,9750696332 

ɏɥɨɪɢɞɵ(4) 300 5 0,186230408 1 3,5104431908 

ɐɢɧɤ(3) 0,01 670 0,000035234 1 0,0889975606 

Ɇɟɞɶ(3) 0,001 12100 0,000005106 2 0,465840804 

Ɇɚɪɝɚɧɟɰ 0,01 4350 0,000011234 2 0,368463966 

Ɇɢɧɟɪɚɥɢɡɚɰɢɹ 

ɜɨɞɵ 
1000 10 0,206196432 1 7,7736054864 

ɂɬɨɝɨɜɚɹ ɫɭɦɦɚ(ɡɚ 72ɯ ɱɚɫɨɜɨɣ ɫɛɪɨɫ), ɬɵɫ.ɪɭɛ 13,35 
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ɁȺɄɅɘЧȿɇɂȿ 

ȼ ɯɨɞɟ ɜɵɩɨɥɧɟɧɢɹ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ, ɛɵɥɚ 

ɩɪɟɞɥɨɠɟɧɚ ɢ ɪɚɫɫɱɢɬɚɧɚ ɪɚɡɞɟɥɶɧɚɹ ɫɯɟɦɚ ɜɨɞɨɨɬɜɟɞɟɧɢɹ ɝɨɪɧɨ-

ɨɛɨɝɚɬɢɬɟɥɶɧɨɣ ɮɚɛɪɢɤɢ ɫ ɤɨɦɩɨɧɨɜɤɨɣ ɥɨɤɚɥɶɧɵɯ ɨɱɢɫɬɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɫ 

ɦɚɤɫɢɦɚɥɶɧɨ ɜɨɡɦɨɠɧɵɦ ɡɚɞɚɧɧɵɦ ɷɮɮɟɤɬɨɦ ɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ ɜɨɞ 

ɬɟɯɧɢɱɟɫɤɨɝɨ ɢ ɯɨɡɹɣɫɬɜɟɧɧɨ-ɛɵɬɨɜɨɝɨ ɧɚɡɧɚɱɟɧɢɹ. 

ɉɪɟɞɥɚɝɚɟɦɚɹ ɬɟɯɧɨɥɨɝɢɹ ɩɨɡɜɨɥɹɟɬ ɪɟɚɥɢɡɨɜɚɬɶ ɩɪɨɝɪɚɦɦɭ 

ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɪɟɫɭɪɫɨɫɛɟɪɟɠɟɧɢɹ «ɧɭɥɟɜɵɦ ɫɛɪɨɫɨɦ». 
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