
Ɏɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɚɜɬɨɧɨɦɧɨɟ 
ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ ɭɱɪɟɠɞɟɧɢɟ 

ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ 
«ɋɂȻɂɊɋɄɂɃ ɎȿȾȿɊȺɅɖɇɕɃ ɍɇɂȼȿɊɋɂɌȿɌ» 

 

ɂɧɠɟɧɟɪɧɨ-ɫɬɪɨɢɬɟɥɶɧɵɣ 
ɢɧɫɬɢɬɭɬ 

ɂɧɠɟɧɟɪɧɵɯ ɫɢɫɬɟɦ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ 
ɤɚɮɟɞɪɚ 

 
 
 

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

 
 
 
 
 

ȻȺɄȺɅȺȼɊɋɄȺə ɊȺȻɈɌȺ 
 
 
 

20.03.02 ɉɪɢɪɨɞɨɨɛɭɫɬɪɨɣɫɬɜɨ ɢ ɜɨɞɨɩɨɥɶɡɨɜɚɧɢɟ 
20.03.02.06 ɂɧɠɟɧɟɪɧɵɟ ɫɢɫɬɟɦɵ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ, ɨɛ-

ɜɨɞɧɟɧɢɹ ɢ ɜɨɞɨɨɬɜɟɞɟɧɢɹ 
Ɋɚɡɪɚɛɨɬɤɚ ɫɯɟɦɵ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɝɨɪɨɞɚ Ʉɨɞɢɧɫɤɚ ɫ ɨɩɬɢɦɢɡɚɰɢɟɣ ɪɚɛɨɬɵ 

ɫɬɚɧɰɢɢ ɜɨɞɨɩɨɞɝɨɬɨɜɤɢ 
 
 
  ɇɚɭɱɧɵɣ ɪɭɤɨɜɨɞɢɬɟɥɶ   ________        ɤ.ɬ.ɧ., ɞɨɰɟɧɬ                Ⱥ.ɋ. Ȼɚɛɭɪ 

                                      ɩɨɞɩɢɫɶ, ɞɚɬɚ   ɞɨɥɠɧɨɫɬɶ, ɭɱɟɧɚɹ ɫɬɟɩɟɧɶ   ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ  
 
  ȼɵɩɭɫɤɧɢɤ                        _________                                           ɇ.ɋ. ɀɭɪɚɜɥɟɜ    

                                 ɩɨɞɩɢɫɶ, ɞɚɬɚ                                                    ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 
        

 
 
 
 
 
 

Ʉɪɚɫɧɨɹɪɫɤ 2020 
 
 



 
 

      ɉɪɨɞɨɥɠɟɧɢɟ ɬɢɬɭɥɶɧɨɝɨ ɥɢɫɬɚ ȾɊ ɩɨ ɬɟɦɟ ____________________ 
_____________________________________________________________ 
_____________________________________________________________ 
 
 
 
Ʉɨɧɫɭɥɶɬɚɧɬɵ ɩɨ  
ɪɚɡɞɟɥɚɦ: 
 
_________________________    ______________             _______________ 
   ɧɚɢɦɟɧɨɜɚɧɢɟ ɪɚɡɞɟɥɚ                      ɩɨɞɩɢɫɶ, ɞɚɬɚ                 ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 
_________________________    ______________             _______________ 
   ɧɚɢɦɟɧɨɜɚɧɢɟ ɪɚɡɞɟɥɚ                       ɩɨɞɩɢɫɶ, ɞɚɬɚ                 ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 
 
_________________________    ______________             _______________ 
   ɧɚɢɦɟɧɨɜɚɧɢɟ ɪɚɡɞɟɥɚ                       ɩɨɞɩɢɫɶ, ɞɚɬɚ                 ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 
 
_________________________    ______________             _______________ 
   ɧɚɢɦɟɧɨɜɚɧɢɟ ɪɚɡɞɟɥɚ                        ɩɨɞɩɢɫɶ, ɞɚɬɚ                 ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 
 
_________________________    ______________             _______________ 
   ɧɚɢɦɟɧɨɜɚɧɢɟ ɪɚɡɞɟɥɚ                        ɩɨɞɩɢɫɶ, ɞɚɬɚ                ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 
 
_________________________          ______________              _______________ 
   ɧɚɢɦɟɧɨɜɚɧɢɟ ɪɚɡɞɟɥɚ                        ɩɨɞɩɢɫɶ, ɞɚɬɚ                ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 
 
 
 
ɇɨɪɦɨɤɨɧɬɪɨɥɟɪ                        ____________            _____________ 
                                                        ɩɨɞɩɢɫɶ, ɞɚɬɚ                ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 

Ɏɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɚɜɬɨɧɨɦɧɨɟ 
ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ ɭɱɪɟɠɞɟɧɢɟ 

ɜɵɫɲɟɝɨ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɝɨ ɨɛɪɚɡɨɜɚɧɢɹ 
«ɋɂȻɂɊɋɄɂɃ ɎȿȾȿɊȺɅɖɇɕɃ ɍɇɂȼȿɊɋɂɌȿɌ» 

 
ɂɧɠɟɧɟɪɧɨ-ɫɬɪɨɢɬɟɥɶɧɵɣ 

ɢɧɫɬɢɬɭɬ 
ɂɧɠɟɧɟɪɧɵɯ ɫɢɫɬɟɦ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ 

ɤɚɮɟɞɪɚ 
 
 
 
 
 
 

                                                                                             ɍɌȼȿɊɀȾȺɘ              
                                                                                Ɂɚɜɟɞɭɸɳɢɣ ɤɚɮɟɞɪɨɣ 

                                                                                _______  Ⱥ.ɂ. Ɇɚɬɸɲɟɧɤɨ 
                                                                                   ɩɨɞɩɢɫɶ     ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

                                                                                 « ___ » ______ 20 ___ ɝ 
 
 
 
 
 
 
 

ɁȺȾȺɇɂȿ 
ɇȺ ȼɕɉɍɋɄɇɍɘ ɄȼȺɅɂɎɂɄȺɐɂɈɇɇɍɘ ɊȺȻɈɌɍ 

ɜ ɮɨɪɦɟ _______________________________________________________ 
             ɞɢɩɥɨɦɧɨɣ ɪɚɛɨɬɵ 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 

ɋɬɭɞɟɧɬɭ ɀɭɪɚɜɥɟɜɭ ɇɢɤɢɬɟ ɋɟɪɝɟɟɜɢɱɭ____________________________
                                           ɮɚɦɢɥɢɹ, ɢɦɹ, ɨɬɱɟɫɬɜɨ  

Ƚɪɭɩɩɚ ɋȻ 16-06Ȼ ɇɚɩɪɚɜɥɟɧɢɟ (ɫɩɟɰɢɚɥɶɧɨɫɬɶ)     20.03.02.06 
       ɧɨɦɟɪ                                                                                   ɤɨɞ 

ɉɪɢɪɨɞɨɨɛɭɫɬɪɨɣɫɬɜɨ ɢ ɜɨɞɨɩɨɥɶɡɨɜɚɧɢɟ___________________________        
                                                                      ɧɚɢɦɟɧɨɜɚɧɢɟ 
Ɍɟɦɚ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ___Ɋɚɡɪɚɛɨɬɤɚ ɫɯɟɦɵ ɜɨɞɨɫɧɚɛ-
ɠɟɧɢɹ ɝɨɪɨɞɚ Ʉɨɞɢɧɫɤɚ ɫ ɨɩɬɢɦɢɡɚɰɢɟɣ ɪɚɛɨɬɵ ɫɬɚɧɰɢɢ ɜɨɞɨɩɨɞɝɨɬɨɜɤɢ      
________________________________________________________________ 
________________________________________________________________ 
________________________________________________________________ 
ɍɬɜɟɪɠɞɟɧɚ ɩɪɢɤɚɡɨɦ ɩɨ ɭɧɢɜɟɪɫɢɬɟɬɭ №  4111/ɫ_ɨɬ_________________ 
Ɋɭɤɨɜɨɞɢɬɟɥɶ ȼɄɊ Ⱥ.ɋ. Ȼɚɛɭɪ, ɤ.ɬ.ɧ ɞɨɰɟɧɬ, ɋɎɍ ɂɋɂ_________ 
                                      ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ, ɞɨɥɠɧɨɫɬɶ, ɭɱɟɧɨɟ ɡɜɚɧɢɟ ɢ ɦɟɫɬɨ ɪɚɛɨɬɵ 
 
ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ȼɄɊ ɝɨɪɨɞ Ʉɨɞɢɧɫɤ, ɪɚɫɩɨɥɨɠɟɧɧɨɝɨ ɜ 8 ɤɢɥɨɦɟɬ-
ɪɚɯ ɨɬ ɪɟɤɢ Ⱥɧɝɚɪɚ, ɧɚ ɟɟ ɥɟɜɨɦ ɛɟɪɟɝɭ. Ƚɨɪɨɞ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɜ 735 ɤɢɥɨ-
ɦɟɬɪɚɯ ɫɟɜɟɪɨ-ɜɨɫɬɨɱɧɟɟ Ʉɪɚɫɧɨɹɪɫɤɚ, ɚ ɬɚɤɠɟ ɜ 11 ɤɢɥɨɦɟɬɪɚɯ ɨɬ Ȼɨɝɭ-
ɱɚɧɫɤɨɣ Ƚɗɋ ȼ 1,5—2 ɤɦ ɤ ɜɨɫɬɨɤɭ ɢ ɸɝɭ ɨɬ ɝɪɚɧɢɰ ɝɨɪɨɞɚ ɜɨ́ɞɵ Ȼɨɝɭ-
ɱɚɧɫɤɨɝɨ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɡɚɩɨɥɧɹɸɬ ɩɨɣɦɵ ɪɟɤ Ⱥɪɬɟɥɶɧɵɣ ɢ ɉɪɨɫɩɢɯɢ-
ɧɚ, ɨɛɪɚɡɭɹ ɡɚɥɢɜɵ; ɜɨɫɬɨɱɧɵɟ ɨɤɪɚɢɧɵ Ʉɨɞɢɧɫɤɚ ɧɚɯɨɞɹɬɫɹ ɜ 8 ɤɦ ɨɬ ɡɚ-
ɬɨɩɥɟɧɧɨɣ ɩɨɣɦɵ Ⱥɧɝɚɪɵ.        
  
ɉɟɪɟɱɟɧɶ ɪɚɡɞɟɥɨɜ ȼɄɊ: Ɉɛɳɢɟ ɫɜɟɞɟɧɢɹ; Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɱɚɫɬɶ; ɂɫɫɥɟ-
ɞɨɜɚɬɟɥɶɫɤɚɹ ɪɚɛɨɬɚ         
              

 
ɉɟɪɟɱɟɧɶ ɝɪɚɮɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ  ____Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɨɱɢɫɬɤɢ 
ɜɨɞɵ; ɍɫɬɚɧɨɜɤɚ ɞɥɹ ɨɛɟɡɡɚɪɚɠɢɜɚɧɢɹ ɜɨɞɵ ɛɚɤɬɟɪɟɰɢɞɧɵɦɢ ɥɭɱɚɦɢ;  
ȼɟɪɬɢɤɚɥɶɧɵɣ ɧɚɩɨɪɧɵɣ ɮɢɥɶɬɪ; Ⱥɤɫɨɧɨɦɟɬɪɢɹ ɨɝɨɥɨɜɤɚ; ɉɪɨɮɢɥɶ ɜɨ-
ɞɨɡɚɛɨɪɧɨɝɨ ɫɨɨɪɭɠɟɧɢɹ; Ƚɟɨɥɨɝɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɪɚɡɪɟɡ ɫɤɜɚɠɢɧɵ; 
ȼɥɢɹɧɢɟ ɝɪɭɩɩɨɜɨɝɨ ɪɚɫɩɨɥɨɠɟɧɢɹ ɫɤɜɚɠɢɧ; Ɂɨɧɵ ɫɚɧɢɬɚɪɧɨɣ ɨɯɪɚɧɵ 
 

      Ɋɭɤɨɜɨɞɢɬɟɥɶ ȼɄɊ            _________________              Ⱥ.ɋ. Ȼɚɛɭɪ 
                                                                                    ɩɨɞɩɢɫɶ                                  ɢɧɢɰɢɚɥɵ ɢ ɮɚɦɢɥɢɹ 
  
 
      Ɂɚɞɚɧɢɟ ɩɪɢɧɹɥ ɤ ɢɫɩɨɥɧɟɧɢɸ  ________                  ɇ.ɋ. ɀɭɪɚɜɥɟɜ 

                                                                  ɩɨɞɩɢɫɶ,              ɢɧɢɰɢɚɥɵ ɢ ɮɚɦɢɥɢɹ ɫɬɭɞɟɧɬɚ 
                                                                                  « ___ » __________ 20__ ɝ.
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ȼɜɟɞɟɧɢɟ 

 

Ɍɟɪɪɢɬɨɪɢɹ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɩɨ ɛɨɥɶɲɟɣ ɱɚɫɬɢ ɹɜɥɹɟɬɫɹ ɥɢɛɨ ɬɟɪ-

ɪɢɬɨɪɢɟɣ Ʉɪɚɣɧɟɝɨ ɋɟɜɟɪa, ɥɢɛɨ ɩɪɢɪɚɜɧɟɧɚ ɤ ɞɚɧɧɨɣ ɤɚɬɟɝɨɪɢɢ. Ʉɪɚɣɧɢɣ ɋɟ-

ɜɟɪ - ɷɬɨ ɦɟɫɬɧɨɫɬɶ, ɪɚɫɩɨɥɨɠɟɧɧɚɹ ɤ ɫɟɜɟɪɭ ɨɬ ɋɟɜɟɪɧɨɝɨ ɩɨɥɹɪɧɨɝɨ ɤɪɭɝɚ. 

Ɍɟɪɪɢɬɨɪɢɹ Ʉɪɚɣɧɟɝɨ ɋɟɜɟɪɚ - ɷɬɨ ɪɚɣɨɧɵ ɫɟɜɟɪɧɨɣ ɬɚɣɝɢ, ɬɭɧɞɪɚ, ɥɟɫɨɬɭɧɞɪɚ ɢ 

ɚɪɤɬɢɱɟɫɤɚɹ ɡɨɧɚ. Ⱦɚɧɧɚɹ ɦɟɫɬɧɨɫɬɶ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɭɪɨɜɵɦ ɤɥɢɦɚɬɨɦ, ɜ ɧɟɤɨ-

ɬɨɪɵɯ ɪɚɣɨɧɚɯ ɞɚɠɟ ɱɪɟɡɜɵɱɚɣɧɨ ɫɭɪɨɜɵɦ.  

Ɋɟɝɢɨɧɚɥɶɧɚɹ ɩɨɥɢɬɢɤɚ ɬɟɪɪɢɬɨɪɢɢ ɋɟɜɟɪɚ, ɝɥɚɜɧɵɦ ɨɛɪɚɡɨɦ, ɧɚɩɪɚɜɥɟɧɚ 

ɧɚ ɞɨɛɵɱɭ ɩɪɢɪɨɞɧɵɯ ɪɟɫɭɪɫɨɜ, ɧɚɯɨɞɹɳɢɯɫɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ ɧɟɣ. ɂɦɟɧɧɨ 

ɢɦ ɩɪɢɧɚɞɥɟɠɢɬ ɡɧɚɱɢɦɚɹ ɪɨɥɶ ɤɚɤ ɜ ɷɤɨɧɨɦɢɱɟɫɤɨɦ ɪɚɡɜɢɬɢɢ ɧɟ ɬɨɥɶɤɨ ɬɟɪɪɢ-

ɬɨɪɢɣ ɫɟɜɟɪɚ, ɧɨ ɢ ɫɬɪɚɧɵ ɜ ɰɟɥɨɦ.  

ɍɱɢɬɵɜɚɹ ɨɫɨɛɟɧɧɨɫɬɢ ɬɟɪɪɢɬɨɪɢɣ Ʉɪɚɣɧɟɝɨ ɋɟɜɟɪɚ, ɤɚɤ ɤɥɢɦɚɬɢɱɟɫɤɢɟ, 

ɬɚɤ ɢ ɝɢɞɪɨɝɟɨɥɨɝɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ, ɦɨɠɧɨ ɩɨɧɹɬɶ, ɱɬɨ ɩɪɨɛɥɟɦɚɬɢɤɚ ɜɨɞɨɫɧɚɛ-

ɠɟɧɢɹ ɡɚɧɢɦɚɟɬ ɬɚɦ ɨɞɧɭ ɢɡ ɩɪɟɨɛɥɚɞɚɸɳɢɯ ɩɨɡɢɰɢɣ. 

ɗɬɨɬ ɮɚɤɬɨɪ ɦɵ ɛɨɥɟɟ ɩɨɞɪɨɛɧɨ ɪɚɫɫɦɨɬɪɢɦ ɧɚ ɩɪɢɦɟɪɟ ɝɨɪɨɞɚ Ʉɨɞɢɧɫɤ, 

ɪɚɫɩɨɥɨɠɟɧɧɨɝɨ ɜ 8 ɤɢɥɨɦɟɬɪɚɯ ɨɬ ɪɟɤɢ Ⱥɧɝɚɪɚ, ɧɚ ɟɟ ɥɟɜɨɦ ɛɟɪɟɝɭ. Ƚɨɪɨɞ ɪɚɫ-

ɩɨɥɚɝɚɟɬɫɹ ɜ 735 ɤɢɥɨɦɟɬɪɚɯ ɫɟɜɟɪɨ-ɜɨɫɬɨɱɧɟɟ Ʉɪɚɫɧɨɹɪɫɤɚ, ɚ ɬɚɤɠɟ ɜ 11 ɤɢɥɨ-

ɦɟɬɪɚɯ ɨɬ Ȼɨɝɭɱɚɧɫɤɨɣ Ƚɗɋ. ȼɨɤɪɭɝ ɝɨɪɨɞɚ ɫɩɥɨɲɧɚɹ ɬɚɣɝɚ.  

ȼ Ʉɨɞɢɧɫɤɟ ɪɟɡɤɨ-ɤɨɧɬɢɧɟɧɬɚɥɶɧɵɣ ɤɥɢɦɚɬ, ɥɟɬɨ ɜ ɝɨɪɨɞɟ ɤɨɪɨɬɤɨɟ ɢ 

ɠɚɪɤɨɟ, ɚ ɡɢɦɵ ɩɪɨɞɨɥɠɢɬɟɥɶɧɵɟ ɢ ɯɨɥɨɞɧɵɟ. Ɍɟɦɩɟɪɚɬɭɪɚ ɡɢɦɨɣ ɦɨɠɟɬ ɞɨ-

ɫɬɢɝɚɬɶ -35ºɋ, ɚ ɥɟɬɨɦ 25ºɋ. 

Ʉɨɞɢɧɫɤɭɸ ɫɢɫɬɟɦɭ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɫɨɫɬɚɜɥɹɸɬ: ɢɫɬɨɱɧɢɤ, ɜɨɞɨɡɚɛɨɪɧɵɟ 

ɫɨɨɪɭɠɟɧɢɹ ɢ ɜɨɞɨɩɪɨɜɨɞɧɵɟ ɫɟɬɢ. 

ɂɫɬɨɱɧɢɤɨɦ ɯɨɡɹɣɫɬɜɟɧɧɨ-ɩɢɬɶɟɜɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɝɨɪɨɞɚ ɹɜɥɹɸɬɫɹ 

ɩɨɞɡɟɦɧɵɟ ɜɨɞɵ ɜɨɞɨɧɨɫɧɨɝɨ ɬɟɪɪɢɝɟɧɧɨɝɨ ɜɵɫɨɤɨɧɚɩɨɪɧɨɝɨ Ɍɭɲɚɦɫɤɨɝɨ ɝɨ-

ɪɢɡɨɧɬɚ ɧɢɠɧɟɝɨ ɤɚɪɛɨɧɚ.  

Ʉɨɞɢɧɫɤɢɣ ɜɨɞɨɡɚɛɨɪ, ɭɩɪɚɜɥɹɟɦɵɣ ɜ ɩɨɥɭɚɜɬɨɦɚɬɢɱɟɫɤɨɦ ɪɟɠɢɦɟ, 

ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɫɧɚɛɠɟɧɢɹ ɯɨɡɹɣɫɬɜɟɧɧɨ-ɩɢɬɶɟɜɨɣ ɜɨɞɨɣ ɩɨɬɪɟɛɢɬɟɥɟɣ ɝɨɪɨ-
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ɞɚ, ɚ ɬɚɤɠɟ ɞɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɰɟɥɹɯ. ȼɨɞɨɡɚɛɨɪ ɪɚɫɩɨɥɨ-

ɠɟɧ ɜ 0,7 ɤɦ ɤ ɸɝɭ ɨɬ ɝɨɪɨɞɚ Ʉɨɞɢɧɫɤ. 

ȼɨɞɨɡɚɛɨɪɧɵɟ ɫɨɨɪɭɠɟɧɢɹ ɧɟɫɨɦɧɟɧɧɨ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɨɞɧɭ ɢɡ ɫɚ-

ɦɵɯ ɡɧɚɱɢɦɵɯ ɫɨɫɬɚɜɧɵɯ ɱɚɫɬɟɣ ɫɢɫɬɟɦɵ ɜɨɞɨɩɨɞɝɨɬɨɜɤɢ, ɤɨɬɨɪɵɟ ɨɛɟɫɩɟɱɢ-

ɜɚɸɬ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɭɸ ɧɚɞɟɠɧɨɫɬɶ ɫɢɫɬɟɦɵ ɜ ɰɟɥɨɦ, ɚ ɬɚɤɠɟ ɟɟ ɬɟɯɧɢɤɨ-

ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ. Ȼɥɚɝɨɞɚɪɹ ɷɬɨɦɭ ɩɪɨɟɤɬɢɪɨɜɤɚ ɜɨɞɨɡɚɛɨɪɧɵɯ ɫɨ-

ɨɪɭɠɟɧɢɣ ɞɨɥɠɧɚ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɩɪɢ ɩɨɦɨɳɢ ɧɨɜɟɣɲɢɯ ɦɟɬɨɞɨɜ ɪɚɫɱɟɬɚ ɩɪɨ-

ɝɪɟɫɫɢɜɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ, ɬɟɯɧɨɥɨɝɢɣ ɩɪɨɢɡɜɨɞɫɬɜɚ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɛɨɬ, ɢ ɜɨ-

ɞɨɩɪɢɟɦɧɵɯ ɭɫɬɪɨɣɫɬɜ. 

ɉɪɢɱɢɧɨɣ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɨɞɡɟɦɧɵɯ ɜɨɞ ɞɥɹ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɹɜɥɹɸɬɫɹ 

ɭɫɥɨɜɢɹ ɡɚɥɟɝɚɧɢɹ, ɮɨɪɦɢɪɨɜɚɧɢɹ ɪɚɡɥɢɱɧɵɯ ɤɚɬɟɝɨɪɢɣ ɩɨɞɡɟɦɧɵɯ ɜɨɞ: ɯɚɪɚɤ-

ɬɟɪɢɫɬɢɤɨɣ ɤɪɨɜɥɢ ɢ ɜɨɞɨɭɩɨɪɨɜ ɜɨɞɨɧɨɫɧɵɯ ɩɥɚɫɬɨɜ, ɢɯ ɦɨɳɧɨɫɬɶɸ; ɨɫɨɛɟɧ-

ɧɨɫɬɹɦɢ ɢɫɬɨɱɧɢɤɨɜ ɢɯ ɩɢɬɚɧɢɹ, ɫɩɟɰɢɮɢɤɨɣ ɮɨɪɦɢɪɨɜɚɧɢɹ ɜɨɞɨɧɨɫɧɵɯ ɝɨɪɢ-

ɡɨɧɬɨɜ, ɚ ɬɚɤɠɟ ɫɨɫɬɚɜɚɦɢ ɢ ɫɜɨɣɫɬɜɚɦɢ ɜɨɞɨɜɦɟɳɚɸɳɢɯ ɩɨɪɨɞ. 

 

1 Ɉɛщɢɟ ɫɜɟɞɟɧɢя 

 

1.1 ɋɨɜɪɟɦɟɧɧɨɟ ɜɨɞɨɫɧɚɛɠɟɧɢɟ ɝɨɪɨɞɚ 

 

ɋɢɫɬɟɦɚ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɝɨɪɨɞɚ Ʉɨɞɢɧɫɤ ɫɨɫɬɨɢɬ ɢɡ ɢɫɬɨɱɧɢɤɚ ɜɨɞɨɫɧɚɛ-

ɠɟɧɢɹ, ɜɨɞɨɡɚɛɨɪɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɢ ɫɟɬɟɣ ɜɨɞɨɩɪɨɜɨɞɚ. ɂɫɬɨɱɧɢɤɨɦ ɯɨɡɹɣ-

ɫɬɜɟɧɧɨ-ɩɢɬɶɟɜɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɝ. Ʉɨɞɢɧɫɤ ɹɜɥɹɸɬɫɹ ɩɨɞɡɟɦɧɵɟ ɜɨɞɵ ɜɨɞɨ-

ɧɨɫɧɨɝɨ ɬɟɪɪɢɝɟɧɧɨɝɨ ɜɵɫɨɤɨɧɚɩɨɪɧɨɝɨ Ɍɭɲɚɦɫɤɨɝɨ ɝɨɪɢɡɨɧɬɚ ɧɢɠɧɟɝɨ ɤɚɪɛɨ-

ɧɚ.  

Ʉɪɨɜɥɹ ɜɨɞɨɧɨɫɧɨɝɨ ɬɟɪɪɢɝɟɧɧɨɝɨ ɜɵɫɨɤɨɧɚɩɨɪɧɨɝɨ Ɍɭɲɚɦɫɤɨɝɨ ɝɨɪɢ-

ɡɨɧɬɚ ɡɚɥɟɝɚɟɬ ɧɚ ɝɥɭɛɢɧɟ 135-153 ɦ. ȼɨɞɨɜɦɟɳɚɸɳɢɦɢ ɩɨɪɨɞɚɦɢ ɹɜɥɹɸɬɫɹ 

ɬɪɟɳɢɧɨɜɚɬɵɟ ɦɟɥɤɨ-ɫɪɟɞɧɟɡɟɪɧɢɫɬɵɟ ɩɟɫɱɚɧɢɤɢ, ɬɟɦɧɨ-ɫɟɪɵɟ ɚɥɟɜɪɨɥɢɬɵ ɢ 

ɩɟɫɬɪɨɰɜɟɬɧɵɟ ɝɪɚɜɟɥɢɬɵ. Ɇɨɳɧɨɫɬɶ ɜɨɞɨɧɨɫɧɨɝɨ ɝɨɪɢɡɨɧɬɚ ɜ ɫɪɟɞɧɟɦ 45-72 

ɦ.Ʉɪɨɜɥɹ ɜɨɞɨɧɨɫɧɨɝɨ ɝɨɪɢɡɨɧɬɚ ɩɪɨɜɨɞɢɬɫɹ ɜ ɧɟɤɨɬɨɪɨɣ ɫɬɟɩɟɧɢ ɭɫɥɨɜɧɨ, ɩɨ 

ɮɚɤɬɢɱɟɫɤɢ ɧɚɛɥɸɞɚɟɦɵɦ ɩɪɢ ɛɭɪɟɧɢɢ ɝɥɭɛɢɧɚɦ ɩɨɹɜɥɟɧɢɹ ɧɚɩɨɪɧɵɯ ɫɚɦɨɢɡ-
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ɥɢɜɚɸɳɢɯɫɹ ɜɨɞ: ɩɨ ɤɪɨɜɥɟ ɫɰɟɦɟɧɬɢɪɨɜɚɧɧɵɯ, ɬɪɟɳɢɧɨɜɚɬɵɯ ɩɨɪɨɞ, ɡɚɥɟɝɚ-

ɸɳɢɯ ɧɚ ɝɥɭɛɢɧɟ 135-153 ɦ (ɜ ɫɪɟɞɧɟɦ ɧɚ ɝɥɭɛɢɧɟ 141 ɦ). ȼɨɞɵ ɝɨɪɢɡɨɧɬɚ ɜɵ-

ɫɨɤɨɧɚɩɨɪɧɵɟ ɫɚɦɨɢɡɥɢɜɚɸɳɢɟɫɹ. 

Ɂɚɩɚɫɵ Ʉɨɞɢɧɫɤɨɝɨ ɦɟɫɬɨɪɨɠɞɟɧɢɹ ɩɨɞɡɟɦɧɵɯ ɜɨɞ, ɭɬɜɟɪɠɞɟɧɧɵɟ ɜ ɌɄɁ 

ȽȽɉ «Ʉɪɚɫɧɨɹɪɫɤɝɟɨɥɨɝɢɹ» (ɩɪɨɬɨɤɨɥ № 397 ɨɬ 06.11.1991ɝ.) ɫɨɫɬɚɜɥɹɸɬ 8,640 

ɬɵɫ.ɦ3/ɫɭɬ, ɜ ɬɨɦ ɱɢɫɥɟ: ɩɨ ɤɚɬɟɝɨɪɢɢ ȼ - 7,085 ɬɵɫ.ɦ3/ɫɭɬ, ɩɨ ɤɚɬɟɝɨɪɢɢ 

ɋ1 - 1,555 ɬɵɫ.ɦ3/ɫɭɬ. 

Ƚɨɪɨɞɫɤɨɣ ɜɨɞɨɡɚɛɨɪ ɩɨɥɭɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ 

ɫɧɚɛɠɟɧɢɹ ɯɨɡ-ɩɢɬɶɟɜɨɣ ɜɨɞɨɣ ɩɨɬɪɟɛɢɬɟɥɟɣ ɝ. Ʉɨɞɢɧɫɤɚ, ɚ ɬɚɤ ɠɟ ɞɥɹ ɢɫɩɨɥɶ-

ɡɨɜɚɧɢɹ ɜ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɰɟɥɹɯ. ȼɨɞɨɡɚɛɨɪ ɪɚɫɩɨɥɨɠɟɧ ɜ 0,7 ɤɦ ɤ ɸɝɭ ɨɬ ɝ. 

Ʉɨɞɢɧɫɤɚ. ȼɨɞɚ ɩɨɞɚɟɬɫɹ ɬɪɟɦɹ ɝɥɭɛɢɧɧɵɦɢ ɫɤɜɚɠɢɧɧɵɦɢ ɧɚɫɨɫɚɦɢ ɫ ɷɥɟɤɬɪɨ-

ɞɜɢɝɚɬɟɥɹɦɢ, ɭɫɬɚɧɨɜɥɟɧɧɵɦɢ ɜ ɫɤɜɚɠɢɧɚɯ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɪɚɛɨɬɚɬɶ ɤɚɤ ɜɪɭɱ-

ɧɨɦ, ɬɚɤ ɢ ɜ ɚɜɬɨɦɚɬɢɱɟɫɤɨɦ ɪɟɠɢɦɟ. 

- ɋɤɜɚɠɢɧɚ №7 ɧɚɫɨɫ ɗȼɐ 12 – 200 - 140, ɝɞɟ 200 - ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ 

ɧɚɫɨɫɚ ɜ ɦ3/ɱɚɫ, 140 - ɧɚɩɨɪ ɜɨɞɹɧɨɝɨ ɫɬɨɥɛɚ ɜ ɦ. Ƚɥɭɛɢɧɚ ɫɤɜɚɠɢɧɵ - 98 ɦ. 

-ɋɤɜɚɠɢɧɚ №4 ɧɚɫɨɫ ɗȼɐ 12 – 210 - 145. Ƚɥɭɛɢɧɚ ɫɤɜɚɠɢɧɵ - 105 ɦ. 

-ɋɤɜɚɠɢɧɚ №6 ɧɚɫɨɫ ɗȼɐ 12 – 210 - 145. Ƚɥɭɛɢɧɚ ɫɤɜɚɠɢɧɵ - 135 ɦ. 

Ɉɫɭɳɟɫɬɜɥɟɧɢɟ ɤɨɧɬɪɨɥɹ ɪɚɛɨɬɵ ɫɤɜɚɠɢɧɧɵɦɢ ɝɥɭɛɢɧɧɵɦɢ ɧɚɫɨɫɚɦɢ ɢ 

ɪɟɠɢɦɨɦ ɭɩɪɚɜɥɟɧɢɹ ɩɪɨɢɫɯɨɞɢɬ ɫ ɩɨɦɨɳɶɸ ɨɩɟɪɚɬɨɪɨɜ ɧɚɫɨɫɧɵɯ ɭɫɬɚɧɨɜɨɤ 

ɢɡ ɤɨɦɧɚɬɵ ɧɚɫɨɫɧɨɣ ɫɬɚɧɰɢɢ ɜɬɨɪɨɝɨ ɩɨɞɴɟɦɚ. ȼ ɨɩɟɪɚɬɨɪɫɤɨɣ, ɧɚ ɳɢɬɟ 

ɭɩɪɚɜɥɟɧɢɹ ɭɫɬɚɧɨɜɥɟɧɵ ɫɢɝɧɚɥɶɧɵɟ ɥɚɦɩɵ, ɚɦɩɟɪɦɟɬɪɵ, ɫɱɟɬɱɢɤ ɭɪɨɜɧɹ ɜɨɞɵ, 

ɤɥɸɱɢ ɭɩɪɚɜɥɟɧɢɹ. 

ɋɬɚɧɰɢɹɦɢ I ɩɨɞɴɟɦɚ ɜ ɤɨɥɢɱɟɫɬɜɟ 3-ɯ ɲɬɭɤ ɫɤɜɚɠɢɧɧɨɝɨ ɜɨɞɨɡɚɛɨɪɚ ɝ. 

Ʉɨɞɢɧɫɤɚ ɫ ɝɥɭɛɢɧɵ 130 ɦɟɬɪɨɜ ɝɥɭɛɢɧɧɵɦɢ ɧɚɫɨɫɚɦɢ ɦɚɪɤɢ ɗȼɐ-12 ɜɨɞɚ ɩɨ 

ɬɪɭɛɨɩɪɨɜɨɞɭ d 300 ɦɦ ɩɨɞɚɟɬɫɹ ɜ ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ ɧɚɤɨɩɢɬɟɥɶɧɵɟ ɪɟɡɟɪɜɭɚɪɵ 

ɜ ɤɨɥɢɱɟɫɬɜɟ 2-ɯ ɲɬɭɤ ɨɛɴɟɦɨɦ ɩɨ 500 ɦ3. ɂɡ ɪɟɡɟɪɜɭɚɪɨɜ ɫɚɦɨɬɟɤɨɦ ɜɨɞɚ ɩɨ-

ɫɬɭɩɚɟɬ ɧɚ ɫɬɚɧɰɢɸ II ɩɨɞɴɟɦɚ. ɇɚɫɨɫɚɦɢ II ɩɨɞɴɟɦɚ ɦɚɪɤɢ Ⱦ-200-90 ɜ ɤɨɥɢɱɟ-

ɫɬɜɟ 4-ɯ ɲɬɭɤ ɜɨɞɚ ɩɨɞɚɟɬɫɹ ɜ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɭɸ ɜɨɞɨɩɪɨɜɨɞɧɭɸ ɫɟɬɶ ɝɨɪɨɞɚ, 

ɤɨɦɦɭɧɚɥɶɧɨɣ ɡɨɧɵ, ɩ.ɘɠɧɵɣ, ɄɈɋ-17000 ɦ3/ɫɭɬ. 

ɋɢɫɬɟɦɵ ɨɛɨɪɨɬɧɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɨɬɫɭɬɫɬɜɭɸɬ. 
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Ɋɟɡɟɪɜɭɚɪɵ ɱɢɫɬɨɣ ɜɨɞɵ ɧɚ 2015ɝ. ɦɚɤɫɢɦɚɥɶɧɨɟ ɯɨɡɹɣɫɬɜɟɧɧɨ-ɩɢɬɶɟɜɨɟ 

ɜɨɞɨɩɨɬɪɟɛɥɟɧɢɟ ɫɨɫɬɚɜɥɹɟɬ 91.4ɥ/ɫɟɤ (ɫɭɦɦɚ ɪɚɫɯɨɞɨɜ ɭɱɚɫɬɤɨɜ 1,12,28) ɢɥɢ 

329.04ɦ3/ɱɚɫ. ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩ.2.24 ɢ 9.4 ɜɪɟɦɹ ɩɨɠɚɪɚ ɧɚɡɧɚɱɚɟɬɫɹ 3 ɱɚɫɚ ɩɪɢ 

ɭɫɥɨɜɢɢ ɯɪɚɧɟɧɢɹ ɩɨɠɚɪɧɨɝɨ ɢ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɯɨɡɹɣɫɬɜɟɧɧɨ-ɩɢɬɶɟɜɨɝɨ ɪɚɫɯɨɞɚ 

ɜ ɪɟɡɟɪɜɭɚɪɚɯ ɱɢɫɬɨɣ ɜɨɞɵ. Ɉɛɳɢɣ ɩɨɠɚɪɧɵɣ ɪɚɫɯɨɞ ɫɨɫɬɚɜɢɬ 30ɥ/ɫɟɤ (2 ɩɨɠɚ-

ɪɚ ɩɨ 15ɥ/ɫɟɤ). ɉɨɠɚɪɧɵɣ ɨɛɴɟɦ ɧɚ 3 ɱɚɫɚ ɩɪɢɧɢɦɚɟɬɫɹ 324ɦ3, ɧɚ ɦɚɤɫɢɦɚɥɶɧɨɟ 

ɜɨɞɨɩɨɬɪɟɛɥɟɧɢɟ ɧɟɩɪɢɤɨɫɧɨɜɟɧɧɵɣ ɡɚɩɚɫ ɨɩɪɟɞɟɥɢɬɫɹ ɜ 1311ɦ3. ɉɪɢɧɢɦɚɟɬɫɹ 

ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɤ ɫɬɪɨɢɬɟɥɶɫɬɜɭ ɨɞɢɧ ɪɟɡɟɪɜɭɚɪ ёɦɤɨɫɬɶɸ1000ɦ3. 

ɇɚ 2027ɝ. ɦɚɤɫɢɦɚɥɶɧɨɟ ɯɨɡɹɣɫɬɜɟɧɧɨ-ɩɢɬɶɟɜɨɟ ɜɨɞɨɩɨɬɪɟɛɥɟɧɢɟ ɫɨɫɬɚɜ-

ɥɹɟɬ 145.7ɥ/ɫɟɤ (ɫɭɦɦɚ ɪɚɫɯɨɞɨɜ ɭɱɚɫɬɤɨɜ 1,13,29) ɢɥɢ 524.5ɦ3/ɱɚɫ. ɉɨɠɚɪɧɵɣ 

ɨɛɴɟɦ ɧɚ 3 ɱɚɫɚ ɩɪɢɧɢɦɚɟɬɫɹ 324ɦ3, ɧɚ ɦɚɤɫɢɦɚɥɶɧɨɟ ɯɨɡɹɣɫɬɜɟɧɧɨ-ɩɢɬɶɟɜɨɟ 

ɜɨɞɨɩɨɬɪɟɛɥɟɧɢɟ – 524.5×3=1573.56ɦ3. Ɉɛɳɢɣ ɧɟɩɪɢɤɨɫɧɨɜɟɧɧɵɣ ɡɚɩɚɫ ɨɩɪɟ-

ɞɟɥɢɬɫɹ ɜ 1898ɦ3. ɉɪɢɧɢɦɚɟɬɫɹ ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɤ ɫɬɪɨɢɬɟɥɶɫɬɜɭ ɨɞɢɧ ɪɟɡɟɪɜɭɚɪ 

ёɦɤɨɫɬɶɸ1000ɦ3. 

ȼɨɞɨɡɚɛɨɪɧɵɟ ɫɨɨɪɭɠɟɧɢɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɝɟɧɩɥɚɧɨɦ ɧɚ 2027ɝ. ɬɪɟɛɭɟɬ-

ɫɹ ɜɨɞɨɩɨɬɪɟɛɥɟɧɢɟ ɜ ɤɨɥɢɱɟɫɬɜɟ 8500ɦ3/ɫɭɬɤɢ. ɂɡ ɭɱёɬɚ, ɱɬɨ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟ-

ɦɹ ɪɚɫɯɨɞ 4100ɦ3/ɫɭɬɤɢ ɨɛɟɫɩɟɱɢɜɚɸɬ 6 ɫɤɜɚɠɢɧ, ɨɞɧɚ ɫɤɜɚɠɢɧɚ ɨɪɢɟɧɬɢɪɨ-

ɜɨɱɧɨ ɩɨɞɚɟɬ 683ɦ3/ɫɭɬɤɢ. 

Ⱦɥɹ ɩɪɨɟɤɬɧɨɝɨ ɜɨɞɨɩɨɬɪɟɛɥɟɧɢɹ ɬɪɟɛɭɟɬɫɹ ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɩɨɞɚɬɶ ɜ ɜɨ-

ɞɨɩɪɨɜɨɞɧɭɸ ɫɟɬɶ 4400ɦ3/ɫɭɬɤɢ ɢɥɢ ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɜɵɩɨɥɧɢɬɶ ɫɬɪɨɢɬɟɥɶɫɬɜɨ 

ɫɤɜɚɠɢɧ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɫɥɟɞɭɸɳɢɟ ɜɵɜɨɞɵ: 

1. ɋɭɳɟɫɬɜɭɸɳɚɹ ɫɢɫɬɟɦɚ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɢɦɟɟɬ ɡɧɚɱɢɬɟɥɶɧɵɣ ɞɟɮɢ-

ɰɢɬ ɩɨ ɩɪɨɩɭɫɤɭ ɦɚɤɫɢɦɚɥɶɧɵɯ ɯɨɡɹɣɫɬɜɟɧɧɨ-ɩɢɬɶɟɜɵɯ ɢ ɩɨɠɚɪɧɵɯ ɪɚɫɯɨɞɨɜ. 

2. Ёɦɤɨɫɬɶ ɪɟɡɟɪɜɭɚɪɨɜ ɱɢɫɬɨɣ ɜɨɞɵ ɧɟɞɨɫɬɚɬɨɱɧɚ ɞɥɹ ɯɪɚɧɟɧɢɹ 

ɧɟɩɪɢɤɨɫɧɨɜɟɧɧɨɝɨ ɡɚɩɚɫɚ ɧɚ ɫɥɭɱɚɣ ɩɨɠɚɪɚ. 

3. ɋɩɪɨɟɤɬɢɪɨɜɚɬɶ ɫɬɚɧɰɢɸ ɜɨɞɨɩɨɞɝɨɬɨɜɤɢ ɞɥɹ ɨɱɢɫɬɤɢ ɢɫɯɨɞɧɨɣ 

ɜɨɞɵ ɞɨ ɧɨɪɦ, ɩɪɟɞɴɹɜɥɹɟɦɵɯ ɤ ɤɚɱɟɫɬɜɭ ɯɨɡɹɣɫɬɜɟɧɧɨ-ɩɢɬɶɟɜɨɝɨ ɜɨɞɨɫɧɚɛɠɟ-

ɧɢɹ  
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4. ɇɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɫɬɢ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɪɟɡɟɪɜɭɚɪɚ ɱɢɫɬɨɣ ɜɨɞɵ 

1000ɦ3-1ɲɬ. 

5. ȼɨɞɨɩɪɨɜɨɞɧɵɟ ɫɟɬɢ ɢɦɟɸɬ ɡɧɚɱɢɬɟɥɶɧɵɣ ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɣ ɢ ɮɢ-

ɡɢɱɟɫɤɢɣ ɢɡɧɨɫ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɜɨɞɨ-

ɩɪɨɜɨɞɧɵɯ ɫɟɬɟɣ ɫ ɭɫɬɪɨɣɫɬɜɨɦ ɩɟɪɟɦɵɱɟɤ (ɤɨɥɶɰɟɜɚɧɢɟ ɫɟɬɢ) ɢ ɡɚɦɟɧɭ ɨɫɧɨɜ-

ɧɵɯ ɫɭɳɟɫɬɜɭɸɳɢɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɧɚ ɛɨɥɶɲɢɣ ɞɢɚɦɟɬɪ. 

 

1.2 ɂɡɜɟɫɬɧɵɟ ɦɟɬɨɞɵ ɜɨɞɨɩɨɞɝɨɬɨɜɤɢ 

 

Ɍɟɯɧɨɥɨɝɢɹ ɨɱɢɫɬɤɢ ɜɨɞɵ ɞɨ ɩɢɬɶɟɜɨɣ - ɷɬɨ ɩɪɨɰɟɫɫ ɩɨɞɝɨɬɨɜɤɢ ɩɪɢɪɨɞ-

ɧɨɣ ɜɨɞɵ, ɜɤɥɸɱɚɸɳɢɣ ɪɚɡɥɢɱɧɵɟ ɦɟɬɨɞɵ ɭɞɚɥɟɧɢɹ ɧɟɠɟɥɚɬɟɥɶɧɵɣ ɱɚɫɬɢɰ, 

ɦɢɧɟɪɚɥɨɜ, ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɜɟɳɟɫɬɜ ɢ ɝɚɡɨɜ, ɪɟɡɭɥɶɬɚɬɨɦ ɤɨɬɨɪɨɝɨ ɹɜɥɹɟɬɫɹ ɩɨ-

ɥɭɱɟɧɢɟ ɩɪɢɝɨɞɧɨɣ ɩɢɬɶɟɜɨɣ ɜɨɞɵ. 

ɉɪɟɠɞɟ ɱɟɦ ɜɵɛɪɚɬɶ ɫɩɨɫɨɛɵ ɨɱɢɫɬɤɢ ɜɨɞɵ ɩɢɬɶɟɜɨɣ ɜɨɞɵ, ɧɟɨɛɯɨɞɢɦɨ 

ɩɪɨɜɟɫɬɢ ɟɟ ɚɧɚɥɢɡ ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɩɨɧɹɬɶ ɨɬ ɱɟɝɨ ɱɢɫɬɢɬɶ ɜɨɞɭ. Ʉ ɨɫɧɨɜɧɵɦ 

ɡɚɝɪɹɡɧɟɧɢɹɦ ɩɪɟɫɧɨɣ ɜɨɞɵ (ɜɨɞɨɩɪɨɜɨɞɧɨɣ, ɤɨɥɨɞɟɡɧɨɣ, ɪɨɞɧɢɤɨɜɨɣ, ɫɤɜɚ-

ɠɢɧɧɨɣ) ɨɬɧɨɫɹɬ: 

1. ɦɟɯɚɧɢɱɟɫɤɢɟ ɩɪɢɦɟɫɢ - ɩɟɫɨɤ, ɢɥ, ɝɥɢɧɚ, ɪɠɚɜɱɢɧɚ; 

2. ɦɢɤɪɨɨɪɝɚɧɢɡɦɵ, ɛɚɤɬɟɪɢɢ, ɜɢɪɭɫɵ ɢ ɨɪɝɚɧɢɱɟɫɤɢɟ ɫɨɟɞɢɧɟɧɢɹ; 

3. ɠɟɥɟɡɨ, ɦɚɪɝɚɧɟɰ ɢ ɬɹɠɟɥɵɟ ɦɟɬɚɥɥɵ; 

4. ɝɢɞɪɨɤɚɪɛɨɧɚɬɵ, ɫɭɥɶɮɚɬɵ, ɯɥɨɪɢɞɵ, ɫɨɟɞɢɧɟɧɢɹ ɚɡɨɬɚ ɢ ɫɜɨɛɨɞɧɵɯ 

ɥɨɪ; 

5. ɥɟɝɤɨɪɚɫɬɜɨɪɢɦɵɟ ɫɨɥɢ ɢ ɝɚɡɵ. 

Ɋɟɚɥɢɡɭɟɦɵɟ ɫɨɜɪɟɦɟɧɧɵɟ ɦɟɬɨɞɵ ɨɱɢɫɬɤɢ ɜɨɞɵ ɞɨ ɩɢɬɶɟɜɨɣ ɪɚɡɥɢɱɧɵ ɢ 

ɩɨɞɛɢɪɚɸɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɚɱɟɫɬɜɚ ɢɫɯɨɞɧɨɣ ɜɨɞɵ, ɤɨɬɨɪɨɟ ɩɪɨɜɟɪɹɸɬ ɩɭ-

ɬɟɦ ɥɚɛɨɪɚɬɨɪɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ. 

ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɪɢɧɰɢɩɚ ɞɟɣɫɬɜɢɹ ɚɤɬɢɜɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ ɨɱɢɫɬɢɬɟɥɶ-

ɧɵɯ ɭɫɬɪɨɣɫɬɜ ɜɵɞɟɥɹɸɬ 4 ɝɪɭɩɩɵ ɫɩɨɫɨɛɨɜ ɨɱɢɫɬɤɢ ɜɨɞɵ ɩɢɬɶɟɜɨɣ: 

1. ɮɢɡɢɱɟɫɤɢɟ; 

2. ɯɢɦɢɱɟɫɤɢɟ; 
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3. ɛɢɨɥɨɝɢɱɟɫɤɢɟ; 

4. ɮɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɟ. 

 

1.2.1 Ɏɢɡɢɱɟɫɤɢɟ ɦɟɬɨɞɵ ɢ ɫɪɟɞɫɬɜɚ ɨɱɢɫɬɤɢ ɩɢɬɶɟɜɨɣ ɜɨɞɵ 

 

Ɏɢɡɢɱɟɫɤɢɟ ɦɟɬɨɞɵ ɩɢɬɶɟɜɨɣ ɜɨɞɨɩɨɞɝɨɬɨɜɤɢ ɩɪɢɦɟɧɹɸɬɫɹ ɞɥɹ ɨɱɢɫɬɤɢ 

ɜɨɞɵ ɨɬ ɬɜɟɪɞɵɯ, ɧɟɪɚɫɬɜɨɪɟɧɧɵɯ, ɜɡɜɟɲɟɧɧɵɯ ɢ ɱɚɳɟ ɜɫɟɯ ɤɪɭɩɧɨɮɪɚɤɰɢɨɧ-

ɧɵɯ ɱɚɫɬɢɰ. ɇɚ ɨɫɨɛɭɸ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɞɚɧɧɵɯ ɦɟɬɨɞɨɜ ɜɨɞɨɩɨɞɝɨɬɨɜɤɢ ɩɢɬɶɟ-

ɜɨɣ ɜɨɞɵ ɧɟ ɪɚɫɫɱɢɬɵɜɚɸɬ, ɩɨɷɬɨɦɭ ɩɪɢɦɟɧɹɸɬ ɬɨɥɶɤɨ ɞɥɹ ɩɟɪɜɢɱɧɨɣ ɨɱɢɫɬɤɢ. 

ɋɚɦɵɟ ɢɡɜɟɫɬɧɵɟ ɫɪɟɞɢ ɧɢɯ: 

1. ɨɬɫɬɚɢɜɚɧɢɟ; 

2. ɩɪɨɰɟɠɢɜɚɧɢɟ; 

3. ɤɢɩɹɱɟɧɢɟ; 

4. ɡɚɦɨɪɨɡɤɚ; 

5. ɨɱɢɫɬɤɚ ɩɢɬɶɟɜɨɣ ɜɨɞɵ ɦɟɬɨɞɚɦɢ ɮɢɥɶɬɪɚɰɢɢ; 

6. ɨɛɪɚɛɨɬɤɚ ɭɥɶɬɪɚɮɢɨɥɟɬɨɦ. 

 

1.2.2 ɏɢɦɢɱɟɫɤɢɟ ɬɟɯɧɨɥɨɝɢɢ ɨɱɢɫɬɤɢ ɩɢɬɶɟɜɨɣ ɜɨɞɵ 

 

ɋɨɜɪɟɦɟɧɧɵɟ ɯɢɦɢɱɟɫɤɢɟ ɦɟɬɨɞɵ ɞɥɹ ɨɱɢɫɬɤɢ ɩɢɬɶɟɜɨɣ ɜɨɞɵ ɢɦɟɸɬ ɜɵ-

ɫɨɤɭɸ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɢ ɷɮɮɟɤɬɢɜɧɨɫɬɶ. Ɉɱɢɫɬɤɚ ɩɪɨɢɫɯɨɞɢɬ ɡɚ ɫɱɟɬ ɜɡɚɢ-

ɦɨɞɟɣɫɬɜɢɹ ɫɩɟɰɢɚɥɶɧɵɯ ɯɢɦɢɱɟɫɤɢɯ ɤɨɦɩɨɧɟɧɬɨɜ, ɤɨɬɨɪɵɟ ɭɝɧɟɬɚɸɬ ɞɟɣɫɬɜɢɹ 

ɩɪɢɦɟɫɟɣ. Ɉɫɧɨɜɧɵɟ ɪɟɚɤɰɢɢ: 

1. ɧɟɣɬɪɚɥɢɡɚɰɢɹ (ɜɵɪɚɜɧɢɜɚɧɢɟ ɳɟɥɨɱɧɨɝɨ ɛɚɥɚɧɫɚ ɫɪɟɞɵ); 

2. ɨɤɢɫɥɟɧɢɟ (ɨɛɟɡɜɪɟɠɢɜɚɧɢɟ ɬɨɤɫɢɱɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ ɢ ɯɥɨɪɚ); 

3. ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ (ɭɞɚɥɟɧɢɟ ɪɹɞɚ ɩɟɪɟɯɨɞɧɵɯ ɷɥɟɦɟɧɬɨɜ, ɩɪɨɫɬɵɯ ɦɟ-

ɬɚɥɥɨɜ ɢ ɫɨɟɞɢɧɟɧɢɣ). 

ȼ ɫɢɥɭ ɩɪɢɦɟɧɟɧɢɹ ɚɤɬɢɜɧɵɯ ɯɢɦɢɱɟɫɤɢɯ ɜɟɳɟɫɬɜ ɧɟɤɨɬɨɪɵɟ ɬɟɯɧɨɥɨɝɢɢ 

ɜɨɞɨɩɨɞɝɨɬɨɜɤɢ ɩɢɬɶɟɜɨɣ ɜɨɞɵ ɹɜɥɹɸɬɫɹ ɨɩɚɫɧɵɦɢ ɞɥɹ ɡɞɨɪɨɜɶɹ ɱɟɥɨɜɟɤɚ. 
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1.2.3 Ȼɢɨɥɨɝɢɱɟɫɤɢɟ ɦɟɬɨɞɵ ɢ ɫɩɨɫɨɛɵ ɨɱɢɫɬɤɢ ɩɢɬɶɟɜɨɣ ɜɨɞɵ 

 

Ʉɚɤ ɫɥɟɞɭɟɬ ɢɡ ɧɚɡɜɚɧɢɹ ɜ ɨɫɧɨɜɟ ɦɟɬɨɞɚ ɩɨɞɝɨɬɨɜɤɢ ɩɢɬɶɟɜɨɣ ɜɨɞɵ ɥɟ-

ɠɢɬ ɩɪɢɧɰɢɩ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɠɢɜɵɯ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ: ɚɷɪɨɛɧɵɯ ɥɢɛɨ ɚɧɚɷɪɨɛ-

ɧɵɯ ɛɚɤɬɟɪɢɚɥɶɧɵɯ ɤɭɥɶɬɭɪ. Ⱦɚɧɧɵɣ ɫɨɜɪɟɦɟɧɧɵɣ ɦɟɬɨɞ ɩɨɞɝɨɬɨɜɤɢ ɩɢɬɶɟɜɨɣ 

ɜɨɞɵ ɩɟɪɫɩɟɤɬɢɜɧɵɣ, ɧɨ ɩɪɢɦɟɧɹɟɬɫɹ ɥɢɲɶ ɞɥɹ ɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ ɜɨɞ. 

 

1.2.4 Ɏɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɟ ɦɟɬɨɞɵ ɨɱɢɫɬɤɢ ɢ ɨɛɟɡɡɚɪɚɠɢɜɚɧɢɹ ɩɢɬɶɟɜɨɣ 

ɜɨɞɵ 

 

ɋɚɦɵɣ ɩɨɩɭɥɹɪɧɵɣ ɦɟɬɨɞ, ɢɫɩɨɥɶɡɭɟɦɵɣ ɞɥɹ ɨɱɢɫɬɤɢ ɩɢɬɶɟɜɨɣ ɜɨɞɵ, - 

ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɣ. Ɉɫɧɨɜɧɵɟ ɫɨɜɪɟɦɟɧɧɵɟ ɫɩɨɫɨɛɵ ɨɱɢɫɬɤɢ (ɨɛɟɡɠɟɥɟɡɢɜɚ-

ɧɢɟ, ɢɨɧɧɵɣ ɨɛɦɟɧ, ɨɛɪɚɬɧɵɣ ɨɫɦɨɫ) ɜɤɥɸɱɟɧɵ ɜ ɞɚɧɧɭɸ ɝɪɭɩɩɭ. 

ɉɪɢɦɟɧɹɟɦɵɟ ɦɟɬɨɞɵ ɞɥɹ ɨɱɢɫɬɤɢ ɩɢɬɶɟɜɨɣ ɜɨɞɵ, ɜɯɨɞɹɳɢɟ ɜ ɷɬɭ ɝɪɭɩɩɭ 

ɜɟɫɶɦɚ ɪɚɡɧɨɨɛɪɚɡɧɵ, ɢ ɫɩɨɫɨɛɵ ɫɩɪɚɜɢɬɶɫɹ ɫɨ ɜɫɟɦɢ ɫɚɦɵɦɢ ɪɚɫɩɪɨɫɬɪɚɧɟɧ-

ɧɵɦɢ ɬɢɩɚɦɢ ɡɚɝɪɹɡɧɟɧɢɹ ɜɨɞɵ. Ɉɧɢ ɨɬɥɢɱɚɸɬɫɹ ɜɵɫɨɤɨɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨ-

ɫɬɶɸ ɢ ɷɮɮɟɤɬɢɜɧɨɫɬɶɸ, ɢ, ɱɬɨ ɫɚɦɨɟ ɜɚɠɧɨɟ, ɚɛɫɨɥɸɬɧɨ ɛɟɡɨɩɚɫɧɵ ɞɥɹ ɱɟɥɨ-

ɜɟɤɚ, ɪɚɫɬɟɧɢɣ ɢ ɠɢɜɨɬɧɵɯ. 

 

1.2.4.1 Ɍɟɯɧɨɥɨɝɢɢ ɩɨɞɝɨɬɨɜɤɢ ɩɢɬɶɟɜɵɯ ɜɨɞ ɫ ɩɨɦɨɳɶɸ ɨɛɟɡɠɟɥɟɡɢɜɚɧɢɹ 

ɢ ɚɷɪɚɰɢɢ 

 

Ɋɟɡɭɥɶɬɚɬɨɦ ɨɛɟɡɠɟɥɟɡɢɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ɩɨɥɧɨɟ ɢɡɜɥɟɱɟɧɢɟ ɢɡ ɜɨɞɵ ɠɟɥɟɡɚ 

ɢ ɦɚɪɝɚɧɰɚ. ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɚɥɟɧɬɧɨɫɬɢ ɩɪɢɫɭɬɫɬɜɭɸɳɟɝɨ ɦɟɬɚɥɥɚ ɩɪɢɦɟ-

ɧɹɸɬ ɪɚɡɧɵɟ ɫɯɟɦɵ ɨɱɢɫɬɤɢ ɩɢɬɶɟɜɨɣ ɜɨɞɵ ɨɬ ɠɟɥɟɡɚ. Ⱦɜɚ ɧɚɢɛɨɥɟɟ ɩɨɩɭɥɹɪ-

ɧɵɯ: ɪɟɚɝɟɧɬɧɵɣ ɫ ɩɨɦɨɳɶɸ ɜɜɟɞɟɧɢɹ ɨɤɢɫɥɢɬɟɥɟɣ, ɛɟɡɪɟɚɝɟɧɬɧɵɣ ɫ ɢɫɩɨɥɶɡɨ-

ɜɚɧɢɟɦ ɤɚɬɚɥɢɡɚɬɨɪɨɜ ɨɤɢɫɥɟɧɢɹ ɢ ɦɟɬɨɞ ɚɷɪɚɰɢɢ. 

Ⱥɷɪɚɰɢɹ ɩɨɡɜɨɥɹɟɬ ɢɡɛɚɜɢɬɶɫɹ ɨɬ ɫɚɦɨɝɨ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɨɝɨ ɜɢɞɚ ɠɟɥɟɡɚ - 

ɞɜɭɯɜɚɥɟɧɬɧɨɝɨ. ɋɭɳɧɨɫɬɶ ɞɚɧɧɨɣ ɫɯɟɦɵ ɜɨɞɨɩɨɞɝɨɬɨɜɤɢ ɩɢɬɶɟɜɨɣ ɜɨɞɵ - 

ɧɚɫɵɳɟɧɢɟ ɜɨɞɵ ɤɢɫɥɨɪɨɞɨɦ, ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɤɨɬɨɪɨɝɨ ɠɟɥɟɡɨ ɢɡ ɪɚɫɬɜɨɪɟɧɧɨɣ 

https://diasel.ru/shop/filters/aeration_equipment/
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ɮɨɪɦɵ ɩɟɪɟɯɨɞɢɬ ɜ ɬɜɟɪɞɭɸ, ɜɩɨɫɥɟɞɫɬɜɢɢ ɨɬɞɟɥɹɟɦɭɸ ɦɟɯɚɧɢɱɟɫɤɨɣ ɨɱɢɫɬ-

ɤɨɣ. 

Ⱦɚɧɧɵɟ ɫɨɜɪɟɦɟɧɧɵɣ ɫɩɨɫɨɛɵ ɨɱɢɫɬɤɢ ɩɢɬɶɟɜɨɣ ɜɨɞɵ ɛɟɡɨɩɚɫɧɵ, ɭɥɭɱ-

ɲɚɸɬ ɜɤɭɫ ɜɨɞɵ ɢ ɫɪɚɜɧɢɬɟɥɶɧɨ ɧɟ ɞɨɪɨɝɢ. Ʉ ɦɢɧɭɫɚɦ ɫɢɫɬɟɦɵ ɦɨɠɧɨ ɨɬɧɟɫɬɢ 

ɭɡɤɭɸ ɧɚɩɪɚɜɥɟɧɧɨɫɬɶ ɦɟɬɨɞɚ, ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɫɨɛɥɸɞɟɧɢɹ, ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɪH 

ɜɨɞɵ, ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɪɟɝɭɥɹɪɧɨɣ ɫɦɟɧɵ ɮɢɥɶɬɪɚ. 

Ⱥɷɪɚɰɢɹ ɢ ɮɢɥɶɬɪɵ ɨɛɟɡɠɟɥɟɡɢɜɚɧɢɹ ɩɪɢɦɟɧɹɸɬɫɹ ɤɚɤ 

ɞɥɹ ɩɪɨɦɵɲɥɟɧɧɨɣ ɨɱɢɫɬɤɢ ɩɢɬɶɟɜɨɣ ɜɨɞɵ, ɬɚɤ ɢ ɞɥɹ ɦɚɥɵɯ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤ-

ɬɨɜ ɢ ɱɚɫɬɧɵɯ ɞɨɦɨɜ. 

 

1.2.4.2 ɂɨɧɨɨɛɦɟɧɧɵɟ ɦɟɬɨɞɵ ɩɨɞɝɨɬɨɜɤɢ ɜɨɞɵ ɞɥɹ ɯɨɡɹɣɫɬɜɟɧɧɨ ɩɢɬɶɟ-

ɜɨɝɨ ɩɨɬɪɟɛɥɟɧɢɹ 

 

ɉɪɢɧɰɢɩ ɪɚɛɨɬɵ ɢɨɧɨɨɛɦɟɧɧɵɯ ɮɢɥɶɬɪɨɜ ɡɚɤɥɸɱɟɧ ɜ ɞɟɣɫɬɜɢɢ ɫɩɟɰɢ-

ɚɥɶɧɨɣ ɫɦɨɥɵ. Ʉɨɝɞɚ ɜɨɞɚ ɩɪɨɯɨɞɢɬ ɱɟɪɟɡ ɮɢɥɶɬɪ ɭɦɹɝɱɟɧɢɹ, ɩɪɨɢɫɯɨɞɢɬ ɪɟɚɤ-

ɰɢɹ ɢɨɧɧɨɝɨ ɨɛɦɟɧɚ, ɬɚɤ ɫɦɨɥɟ ɭɞɚɟɬɫɹ ɭɞɟɪɠɢɜɚɬɶ ɢɨɧɵ ɤɚɥɶɰɢɹ, ɦɚɝɧɢɹ, 

ɧɚɫɵɳɚɹ ɜɨɞɭ ɩɨɥɟɡɧɵɦ ɧɚɬɪɢɟɦ ɢɥɢ ɧɟɣɬɪɚɥɶɧɵɦ ɜɨɞɨɪɨɞɨɦ. ɉɨɥɭɱɚɟɦɵɟ 

ɫɨɥɢ ɹɜɥɹɸɬɫɹ ɛɟɡɜɪɟɞɧɵɦɢ, ɧɟ ɜɵɩɚɞɚɸɬ ɜ ɨɫɚɞɨɤ ɢ ɧɟ ɜɵɡɵɜɚɸɬ ɧɚɤɢɩɢ. 

Ɍɚɤɠɟ ɫɦɨɥɵ ɭɥɚɜɥɢɜɚɸɬ ɜɪɟɞɧɵɟ ɬɹɠɟɥɵɟ ɦɟɬɚɥɥɵ. ɉɪɢɦɟɧɹɸɬɫɹ ɫɢɫɬɟɦɵ 

ɫɨɜɦɟɫɬɧɨ ɫ ɮɢɥɶɬɪɨɦ ɝɪɭɛɨɣ ɱɢɫɬɤɢ ɢ, ɤɨɝɞɚ ɦɢɧɟɪɚɥɢɡɚɰɢɹ ɜɨɞɵ ɧɚɯɨɞɢɬɫɹ 

ɧɚ ɭɪɨɜɧɟ ɛɨɥɟɟ 100 ɦɝ ɧɚ 1 ɥ. ɋɪɟɞɢ ɧɟɞɨɫɬɚɬɤɨɜ ɬɚɤɢɯ ɦɟɬɨɞɨɜ ɩɨɞɝɨɬɨɜɤɢ 

ɩɢɬɶɟɜɨɣ ɜɨɞɵ ɜɵɞɟɥɹɸɬ: ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɱɚɫɬɨɣ ɪɟɝɟɧɟɪɚɰɢɢ ɫɦɨɥɵ; ɧɟɜɵɫɨ-

ɤɚɹ ɫɤɨɪɨɫɬɶ ɨɱɢɫɬɤɢ. 

Ⱦɚɧɧɵɣ ɫɩɨɫɨɛ ɨɬɧɨɫɢɬɫɹ ɤ ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɵɦ ɦɟɬɨɞɚɦ ɨɱɢɫɬɤɢ ɩɢ-

ɬɶɟɜɨɣ ɜɨɞɵ ɢ ɫɬɨɱɧɵɯ ɜɨɞ. 

 

1.2.4.3 Ɉɛɪɚɬɧɵɣ ɨɫɦɨɫ - ɫɨɜɪɟɦɟɧɧɵɣ ɦɟɬɨɞ ɨɱɢɫɬɤɢ ɩɢɬɶɟɜɨɣ ɜɨɞɵ 

 

ɋɢɫɬɟɦɵ ɨɱɢɫɬɤɢ ɜɨɞɵ, ɜ ɨɫɧɨɜɟ ɤɨɬɨɪɵɯ ɥɟɠɢɬ ɩɪɨɰɟɫɫ ɨɛɪɚɬɧɨɝɨ ɨɫɦɨ-

ɫɚ, ɫɱɢɬɚɸɬɫɹ ɭɧɢɜɟɪɫɚɥɶɧɵɦ ɫɩɨɫɨɛɨɦ. ɗɮɮɟɤɬɢɜɧɨɫɬɶ ɞɚɧɧɨɝɨ ɦɟɬɨɞɚ ɨɱɢɫɬ-
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ɤɢ ɩɢɬɶɟɜɨɣ ɜɨɞɵ ɞɨ 99%. ɉɪɨɰɟɫɫ ɫɬɪɨɢɬɫɹ ɧɚ ɞɟɣɫɬɜɢɢ ɮɢɡɢɱɟɫɤɢɯ ɫɢɥ, ɩɨɞ 

ɜɥɢɹɧɢɟɦ ɤɨɬɨɪɵɯ ɱɢɫɬɚɹ ɜɨɞɚ ɩɪɨɯɨɞɢɬ ɫɤɜɨɡɶ ɩɨɥɭɩɪɨɧɢɰɚɟɦɭɸ ɦɟɦɛɪɚɧɭ, ɚ 

ɩɪɢɦɟɫɢ (ɦɟɯɚɧɢɱɟɫɤɢɟ, ɪɚɫɬɜɨɪɟɧɧɵɟ ɫɨɥɢ, ɦɟɬɚɥɥɵ) ɨɫɬɚɸɬɫɹ ɜ ɢɫɯɨɞɧɨɦ 

ɪɚɫɬɜɨɪɟ ɢ ɜ ɩɨɫɥɟɞɫɬɜɢɢ ɜɵɜɨɞɹɬɫɹ ɜ ɫɬɨɤ. ɋɚɦɚɹ ɜɚɠɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɞɥɹ 

ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɩɪɨɰɟɫɫɚ - ɞɨɫɬɚɬɨɱɧɵɣ ɧɚɩɨɪ ɜɨɞɵ. 

ȼɵɞɟɥɹɸɬ ɞɜɚ ɨɫɧɨɜɧɵɯ ɧɟɞɨɫɬɚɬɤɚ ɨɛɪɚɬɧɨɨɫɦɨɬɢɱɟɫɤɨɝɨ ɫɩɨɫɨɛɚ ɩɨɞ-

ɝɨɬɨɜɤɢ ɩɢɬɶɟɜɨɣ ɜɨɞɵ: ɧɟɫɩɨɫɨɛɧɨɫɬɶ ɭɥɚɜɥɢɜɚɬɶ ɥɟɬɭɱɢɟ ɤɨɦɩɨɧɟɧɬɵ, ɬɚɤɢɟ 

ɤɚɤ ɯɥɨɪ ɢ ɥɟɬɭɱɚɹ ɨɪɝɚɧɢɤɚ, ɢ ɩɨɥɧɚɹ ɞɟɦɢɧɟɪɚɥɢɡɚɰɢɹ ɜɨɞɵ. ɉɨɷɬɨɦɭ 

ɜ ɭɫɬɚɧɨɜɤɚɯ ɨɛɪɚɬɧɨɝɨ ɨɫɦɨɫɚ ɢɫɩɨɥɶɡɭɸɬ ɮɢɥɶɬɪɵ ɩɪɟɞ ɢ ɩɨɫɥɟ ɨɛɪɚɛɨɬɤɢ. 

 

1.2.4.4 Ɉɛɟɡɡɚɪɚɠɢɜɚɧɢɟ - ɨɫɧɨɜɧɨɣ ɦɟɬɨɞ ɨɱɢɫɬɤɢ ɩɢɬɶɟɜɨɣ ɜɨɞɵ ɨɬ 

ɦɢɤɪɨɛɢɨɥɨɝɢɱɟɫɤɨɝɨ ɡɚɝɪɹɡɧɟɧɢɹ 

 

Ɇɟɬɨɞɵ ɨɛɟɡɡɚɪɚɠɢɜɚɧɢɹ ɫɥɭɠɚɬ ɞɥɹ ɭɧɢɱɬɨɠɟɧɢɹ ɜɪɟɞɧɵɯ ɦɢɤɪɨɨɪɝɚ-

ɧɢɡɦɨɜ, ɜɢɪɭɫɨɜ ɢ ɛɚɤɬɟɪɢɣ. ɋɭɳɟɫɬɜɭɟɬ ɧɟɫɤɨɥɶɤɨ ɦɟɬɨɞɨɜ ɨɱɢɫɬɤɢ ɩɢɬɶɟɜɨɣ 

ɜɨɞɵ: 

 ɯɥɨɪɢɪɨɜɚɧɢɟ; 

 ɨɡɨɧɢɪɨɜɚɧɢɟ; 

 ɣɨɞɢɪɨɜɚɧɢɟ; 

 ɬɟɪɦɢɱɟɫɤɚɹ ɨɛɪɚɛɨɬɤɚ; 

 ɩɪɢɦɟɧɟɧɢɟ ɭɥɶɬɪɚɡɜɭɤɨɜɵɯ ɭɫɬɚɧɨɜɨɤ; 

 ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɫɟɪɟɛɪɚ. 

Ʉɚɠɞɵɣ ɦɟɬɨɞ ɨɱɢɫɬɤɢ ɩɢɬɶɟɜɨɣ ɜɨɞɵ ɨɬ ɛɚɤɬɟɪɢɣ ɢɦɟɟɬ ɫɜɨɢ ɩɥɸɫɵ ɢ 

ɦɢɧɭɫɵ, ɨɤɚɡɵɜɚɹ ɢɥɢ ɧɟɬ ɜɥɢɹɧɢɟ ɧɚ ɡɞɨɪɨɜɶɟ ɱɟɥɨɜɟɤɚ. ɇɚɢɛɨɥɶɲɭɸ ɷɮɮɟɤ-

ɬɢɜɧɨɫɬɶ ɢɦɟɸɬ ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɟ ɛɚɤɬɟɪɢɰɢɞɧɵɟ ɭɫɬɚɧɨɜɤɢ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɟ 

ɞɥɹ ɨɛɟɡɡɚɪɚɠɢɜɚɧɢɹ ɜɨɞɵ ɧɟɛɨɥɶɲɢɯ ɨɛɴɟɦɨɜ ɢ ɩɪɢɦɟɧɟɧɢɹ ɜ ɛɵɬɨɜɵɯ ɰɟɥɹɯ. 

 

1.2.4.5 ɉɨɞɝɨɬɨɜɤɚ ɩɢɬɶɟɜɨɣ ɜɨɞɵ ɫ ɩɨɦɨɳɶɸ ɫɨɪɛɰɢɢ 
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Ⱦɚɧɧɵɣ ɦɟɬɨɞ ɨɱɢɫɬɤɢ ɩɢɬɶɟɜɨɣ ɜɨɞɵ ɫ ɩɨɦɨɳɶɸ ɭɝɨɥɶɧɵɯ ɮɢɥɶɬɪɨɜ ɜ 

Ɋɨɫɫɢɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɩɪɨɜɨɞɢɬɶ ɷɮɮɟɤɬɢɜɧɭɸ ɨɱɢɫɬɤɭ ɜɨɞɵ ɜ 

ɛɨɥɶɲɢɯ ɨɛɴɟɦɚɯ. Ɉɧ ɩɨɞɯɨɞɢɬ ɞɥɹ ɝɥɭɛɨɤɨɣ ɨɱɢɫɬɤɢ ɜɨɞɵ ɥɸɛɨɝɨ ɧɚɡɧɚɱɟɧɢɹ, 

ɚ ɬɚɤɠɟ ɜ ɤɚɱɟɫɬɜɟ ɷɬɚɩɚ ɜɨɞɨɩɨɞɝɨɬɨɜɤɢ ɢ ɡɚɤɥɸɱɢɬɟɥɶɧɨɝɨ ɷɬɚɩɚ ɨɱɢɫɬɤɢ. 

Ⱦɟɣɫɬɜɭɸɳɟɟ ɜɟɳɟɫɬɜɨ - ɫɨɪɛɟɧɬ, ɤɨɬɨɪɵɣ ɫɩɨɫɨɛɟɧ ɭɞɟɪɠɢɜɚɬɶ ɧɚ ɫɜɨɟɣ 

ɩɨɜɟɪɯɧɨɫɬɢ ɜɪɟɞɧɵɟ ɜɟɳɟɫɬɜɚ ɡɚ ɫɱɟɬ ɩɨɪɢɫɬɨɣ ɫɬɪɭɤɬɭɪɵ. Ɉɛɵɱɧɨ ɢɫɩɨɥɶɡɭ-

ɸɬɫɹ ɚɤɬɢɜɢɪɨɜɚɧɧɵɟ ɭɝɥɢ, ɫɢɥɢɤɚɝɟɥɢ, ɚɥɸɦɨɝɟɥɢ, ɰɟɨɥɢɬɵ. Ⱦɚɧɧɵɣ ɫɩɨɫɨɛ 

ɨɱɢɫɬɤɢ ɩɢɬɶɟɜɨɣ ɜɨɞɵ ɩɨɡɜɨɥɹɟɬ ɢɡɛɚɜɢɬɶɫɹ ɨɬ ɧɢɬɪɚɬɨɜ, ɝɟɪɛɢɰɢɞɨɜ ɢ ɩɟɫɬɢ-

ɰɢɞɨɜ, ɮɟɧɨɥɨɜ, ɉȺȼ ɢ ɬ.ɞ. 

 

1.2.4.6 Ɏɥɨɬɚɰɢɹ - ɧɨɜɵɣ ɦɟɬɨɞ ɨɱɢɫɬɤɢ ɩɢɬɶɟɜɨɣ ɜɨɞɵ 

 

ɉɪɢɧɰɢɩ ɪɚɛɨɬɵ ɫɢɫɬɟɦ ɧɚ ɨɫɧɨɜɟ ɩɪɨɰɟɫɫɚ ɮɥɨɬɚɰɢɢ ɫɜɨɞɢɬɫɹ ɤ ɧɚɫɵ-

ɳɟɧɢɸ ɜɨɞɵ ɩɭɡɵɪɶɤɚɦɢ ɜɨɡɞɭɯɚ, ɤɨɬɨɪɵɟ ɫɩɨɫɨɛɧɵ ɭɥɚɜɥɢɜɚɬɶ ɜɡɜɟɲɟɧɧɵɟ 

ɱɚɫɬɢɰɵ ɡɚɝɪɹɡɧɹɸɳɢɯ ɤɨɦɩɨɧɟɧɬɨɜ, ɜɵɜɨɞɹ ɢɯ ɧɚ ɩɨɜɟɪɯɧɨɫɬɶ ɢ ɨɛɪɚɡɭɹ ɩɟɧɭ, 

ɤɨɬɨɪɚɹ ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ ɭɞɚɥɹɟɬɫɹ ɦɟɯɚɧɢɱɟɫɤɢɦ ɫɩɨɫɨɛɨɦ. ɑɚɫɬɨ ɜɦɟɫɬɨ ɨɛɵɱ-

ɧɨɝɨ ɜɨɡɞɭɯɚ ɢɫɩɨɥɶɡɭɸɬ ɯɢɦɢɱɟɫɤɢɟ ɤɨɦɩɨɧɟɧɬɵ. Ɇɟɬɨɞ ɩɨɞɝɨɬɨɜɤɢ ɜɨɞɵ ɩɢ-

ɬɶɟɜɨɝɨ ɤɚɱɟɫɬɜɚ ɩɪɢɦɟɧɹɟɬɫɹ ɜ ɨɫɧɨɜɧɨɦ ɞɥɹ ɨɱɢɫɬɤɢ ɨɬ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ, ɦɚ-

ɫɟɥ ɢ ɞɪɭɝɢɯ ɤɨɦɩɨɧɟɧɬɨɜ, ɤɨɬɨɪɵɟ ɧɟ ɩɨɞɞɚɸɬɫɹ ɭɞɚɥɟɧɢɸ ɞɪɭɝɢɦɢ ɦɟɬɨɞɚɦɢ. 

ɗɬɨ ɞɨɫɬɚɬɨɱɧɨ ɷɮɮɟɤɬɢɜɧɵɣ, ɧɨ ɭɡɤɨɧɚɩɪɚɜɥɟɧɧɵɣ ɦɟɬɨɞ, ɤɨɬɨɪɵɣ ɩɪɢɦɟɧɹ-

ɟɬɫɹ ɜ ɨɫɧɨɜɧɨɦ ɜ ɩɪɨɦɵɲɥɟɧɧɨɣ ɜɨɞɨɩɨɞɝɨɬɨɜɤɟ. 

 

1.2.4.7 ɗɥɟɤɬɪɨɞɢɚɥɢɡ ɢ ɷɥɟɤɬɪɨɞɟɢɨɧɢɡɚɰɢɹ - ɫɩɟɰɢɚɥɶɧɵɟ ɦɟɬɨɞɵ 

ɨɱɢɫɬɤɢ ɩɢɬɶɟɜɨɣ ɜɨɞɵ 

 

Ɇɟɬɨɞ ɷɥɟɤɬɪɨɞɢɚɥɢɡɚ ɢ ɷɥɟɤɬɪɨɞɟɢɨɧɢɡɚɰɢɢ ɫɨɱɟɬɚɟɬ ɜ ɫɟɛɟ ɧɚɥɢɱɢɟ 

ɢɨɧɨɨɛɦɟɧɧɨɣ ɦɟɦɛɪɚɧɵ ɢ ɩɨɞɤɥɸɱɟɧɧɵɯ ɤ ɩɨɫɬɨɹɧɧɨɦɭ ɬɨɤɭ ɷɥɟɤɬɪɨɞɨɜ. Ɍɚ-

ɤɢɦ ɫɩɨɫɨɛɨɦ ɩɪɨɢɫɯɨɞɢɬ ɨɛɟɫɫɨɥɢɜɚɧɢɟ ɢ ɭɞɚɥɟɧɢɟ ɜɪɟɞɧɵɯ ɢɨɧɨɜ. Ɍɚɤ, ɩɨɞ 

ɞɟɣɫɬɜɢɟɦ ɬɨɤɚ ɢɨɧɵ ɜɟɳɟɫɬɜ ɞɜɢɠɭɬɫɹ ɤ ɷɥɟɤɬɪɨɞɚɦ ɢ «ɜɫɬɪɟɱɚɸɬɫɹ» ɫ ɡɚɪɹ-

ɠɟɧɧɵɦɢ ɦɟɦɛɪɚɧɚɦɢ, ɤɨɬɨɪɵɟ ɢ ɨɫɭɳɟɫɬɜɥɹɸɬ ɩɪɨɰɟɫɫ ɮɢɥɶɬɪɚɰɢɢ. ȼ ɪɟ-
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ɡɭɥɶɬɚɬɟ ɩɨɥɭɱɚɸɬɫɹ ɞɜɚ ɪɚɫɬɜɨɪɚ: ɱɢɫɬɚɹ ɜɨɞɚ ɢ ɤɨɧɰɟɧɬɪɚɬ. Ⱦɚɧɧɵɣ ɦɟɬɨɞ 

ɨɱɢɫɬɤɢ ɢ ɨɛɟɡɡɚɪɚɠɢɜɚɧɢɹ ɩɢɬɶɟɜɨɣ ɜɨɞɵ ɩɪɢɦɟɧɹɟɬɫɹ ɧɚ ɯɢɦɢɱɟɫɤɢɯ ɩɪɟɞ-

ɩɪɢɹɬɢɹɯ, ɢ ɫɥɭɠɢɬ ɨɬɥɢɱɧɵɦ ɫɩɨɫɨɛɨɦ ɞɥɹ ɜɬɨɪɢɱɧɨɣ ɩɟɪɟɪɚɛɨɬɤɢ ɤɨɧɰɟɧɬɪɚ-

ɬɚ. 

ȼɫɟ ɦɟɬɨɞɵ ɩɨɞɝɨɬɨɜɤɢ ɩɢɬɶɟɜɨɣ ɜɨɞɵ ɢɦɟɸɬ ɫɜɨɢ ɞɨɫɬɨɢɧɫɬɜɚ ɢ ɧɟɞɨ-

ɫɬɚɬɤɢ, ɩɨɷɬɨɦɭ ɜɵɛɢɪɚɹ ɩɨɞɯɨɞɹɳɢɣ ɜɚɪɢɚɧɬ, ɧɭɠɧɨ ɨɫɧɨɜɵɜɚɬɶɫɹ ɧɚ ɩɪɢɝɨɞ-

ɧɨɫɬɢ ɫɩɨɫɨɛɚ ɜ ɤɚɠɞɨɦ ɤɨɧɤɪɟɬɧɨɦ ɫɥɭɱɚɟ. ɇɟɨɛɯɨɞɢɦɨ: 

1. ɉɪɨɜɟɫɬɢ ɚɧɚɥɢɡ ɜɨɞɵ ɢ ɭɫɬɚɧɨɜɢɬɶ ɤɚɱɟɫɬɜɟɧɧɵɣ ɢ ɤɨɥɢɱɟɫɬɜɟɧ-

ɧɵɣ ɫɨɫɬɚɜ ɩɪɢɦɟɫɟɣ.  

2. ɉɨɧɹɬɶ, ɤɚɤɨɣ ɭɪɨɜɟɧɶ ɨɱɢɫɬɤɢ ɜɨɞɵ ɧɚ ɜɵɯɨɞɟ ɬɪɟɛɭɟɬɫɹ ɤ ɩɢɬɶɟ-

ɜɨɣ ɜɨɞɟ. 

3. Ɋɚɫɫɱɢɬɚɬɶ ɢ ɩɨɞɨɛɪɚɬɶ ɫɨɨɪɭɠɟɧɢɹ ɞɥɹ ɩɨɞɝɨɬɨɜɤɢ ɜɨɞɵ ɫɨɝɥɚɫɧɨ 

ɬɪɟɛɨɜɚɧɢɹɦ, ɩɪɟɞɴɹɜɥɹɟɦɵɦ ɤ ɟɟ ɤɚɱɟɫɬɜɭ.  
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2 Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚя ɱɚɫɬɶ 

 

2.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɫɱɟɬɧɵɯ ɪɚɫɯɨɞɨɜ ɜɨɞɵ 

 

ɇɚɫɟɥɟɧɢɟ ɝ. Ʉɨɞɢɧɫɤ ɫɨɫɬɚɜɥɹɟɬ ɧɚ ɪɚɫɱɟɬɧɵɣ ɩɟɪɢɨɞ 15,653 ɬɵɫɹɱ ɱɟɥɨ-

ɜɟɤ. 

 ȼɨɞɨɩɨɬɪɟɛɢɬɟɥɢ ɪɚɫɯɨɞɭɸɬ ɜɨɞɭ ɜ ɬɟɱɟɧɢɟ ɫɭɬɨɤ ɧɟɪɚɜɧɨɦɟɪɧɨ ɫɨ 

ɡɧɚɱɢɬɟɥɶɧɵɦɢ ɤɨɥɟɛɚɧɢɹɦɢ ɜ ɪɚɡɥɢɱɧɵɟ ɱɚɫɵ. ɑɬɨɛɵ ɨɛɟɫɩɟɱɢɬɶ ɬɪɟɛɭɟɦɭɸ 

ɩɪɨɩɭɫɤɧɭɸ ɫɩɨɫɨɛɧɨɫɬɶ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɣ ɫɟɬɢ ɬɪɭɛ ɢ ɞɪɭɝɢɯ ɫɨɨɪɭɠɟɧɢɣ 

ɫɢɫɬɟɦɵ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɡɧɚɬɶ ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɪɟɛɭɟɦɵɣ ɪɚɫɯɨɞ. 

Ⱦɥɹ ɟɝɨ ɨɩɪɟɞɟɥɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɫɭɦɦɢɪɨɜɚɬɶ ɱɚɫɨɜɵɟ ɪɚɫɯɨɞɵ ɜɨɞɵ ɤɚɠ-

ɞɵɦ ɩɨɬɪɟɛɢɬɟɥɟɦ ɢ ɫɨɫɬɚɜɢɬɶ ɝɪɚɮɢɤ ɜɨɞɨɩɨɬɪɟɛɥɟɧɢɹ ɜ ɬɟɱɟɧɢɟ ɫɭɬɨɤ. 

Ɋɚɫɱɟɬɧɵɣ (ɫɪɟɞɧɢɣ ɡɚ ɝɨɞ) ɫɭɬɨɱɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ, ɦ³/ɫɭɬ, ɧɚ ɯɨɡɹɣɫɬɜɟɧ-

ɧɨ-ɩɢɬɶɟɜɵɟ ɧɭɠɞɵ ɞɥɹ ɦɢɤɪɨɪɚɣɨɧɚ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 

 

1000
  )N(q

=Q ɠɠɫɪ
ɫɭɬ ,                                                                                       (2.1) 

 

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

       N – ɪɚɫɱɟɬɧɨɟ ɱɢɫɥɨ ɠɢɬɟɥɟɣ ɜ ɧɚɫɟɥɟɧɧɨɦ ɩɭɧɤɬɟ, ɱɟɥ. 

 

          1000
1288250

.


=Q ɫɭɬ(ɤ)ɫɪ  = 322 ɦ3/ɫɭɬ 

 

1000
3584120

.


=Q ɫɭɬ(ɭ)ɫɪ  = 430,08 ɦ3/ɫɭɬ 

 

=+,=Q ɫɭɬɫɪ 32208430.  752,08 ɦ3/ɫɭɬ                                               (2.2) 
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Ɋɚɫɱɟɬɧɵɟ ɪɚɫɯɨɞɵ ɜɨɞɵ ɧɚ ɯɨɡɹɣɫɬɜɟɧɧɨ-ɩɢɬɶɟɜɵɟ ɧɭɠɞɵ ɜ ɫɭɬɤɢ ɦɚɤ-

ɫɢɦɚɥɶɧɨɝɨ ɢ ɦɢɧɢɦɚɥɶɧɨɝɨ ɜɨɞɨɩɨɬɪɟɛɥɟɧɢɹ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɚɦ 

 
ɫɪ
ɫɭɬɫɭɬɦɚɯɫɭɬɦɚɯ Qk=Q                                                                       (2.3) 

 

Qɫɭɬɦɢɧ= kɫɭɬɦɢɧ ∙Qɫɭɬ
ɫɪ

                                                                     (2.4) 

ɝɞɟ К ɫɭɬ.ɦɢɧ ɢ К ɫɭɬ.ɦаɤɫ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɦɚɤɫɢɦɚɥɶɧɵɣ ɢ ɦɢɧɢɦɚɥɶɧɵɣ ɤɨɷɮ-

ɮɢɰɢɟɧɬɵ ɫɭɬɨɱɧɨɣ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɜɨɞɨɩɨɬɪɟɛɥɟɧɢɹ, ɭɱɢɬɵɜɚɸɳɢɟ ɭɤɥɚɞ 

ɠɢɡɧɢ ɧɚɫɟɥɟɧɢɹ, ɪɟɠɢɦ ɪɚɛɨɬɵ ɩɪɨɦɵɲɥɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ, ɫɬɟɩɟɧɶ ɛɥɚɝɨ-

ɭɫɬɪɨɣɫɬɜɚ ɡɞɚɧɢɣ ɢ ɢɡɦɟɧɟɧɢɟ ɜɨɞɨɩɨɬɪɟɛɥɟɧɢɹ ɩɨ ɫɟɡɨɧɚɦ ɝɨɞɚ ɢ ɞɧɹɦ (ɩɪɢ-

ɧɢɦɚɸɬɫɹ  К ɫɭɬ.ɦаɤɫ =1,1-1,3; К ɫɭɬ.ɦɢɧ =0,7-0,9). 

ȿɫɥɢ ɜ ɧɚɫɟɥɟɧɧɨɦ ɩɭɧɤɬɟ ɢɦɟɸɬɫɹ ɡɨɧɵ ɫ ɪɚɡɥɢɱɧɵɦ ɫɚɧɢɬɚɪɧɨ-

ɬɟɯɧɢɱɟɫɤɢɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ ɡɞɚɧɢɣ, ɬɨ ɫɪɟɞɧɟɫɭɬɨɱɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ ɧɚ ɯɨɡɹɣ-

ɫɬɜɟɧɧɨ-ɩɢɬɶɟɜɵɟ ɧɭɠɞɵ ɧɚɫɟɥɟɧɢɹ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɫɭɬɨɱɧɨɦɭ ɪɚɫɯɨɞɭ ɜɨɞɵ 

ɞɥɹ ɤɚɠɞɨɣ ɡɨɧɵ, ɚ ɡɚɬɟɦ ɧɚɯɨɞɢɦ ɢɯ ɫɭɦɦɭ. 

Ⱦɥɹ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ ɱɚɫɨɜɵɟ ɪɚɫɯɨɞɵ ɜɨɞɵ ɨɩɪɟɞɟɥɹɸɬ ɫ ɭɱɟɬɨɦ ɤɨ-

ɷɮɮɢɰɢɟɧɬɨɜ ɱɚɫɨɜɨɣ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɜɨɞɨɩɨɬɪɟɛɥɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɨɝɨ 
К ч.ɦаɤɫ ɢ ɦɢɧɢɦɚɥɶɧɨɝɨ К ч.ɦɢɧ , ɤɨɬɨɪɵɟ ɜɵɱɢɫɥɹɟɦ ɩɨ ɮɨɪɦɭɥɚɦ 

 

kч.max= αmax∙ βmax= 1,2∙1,2= 1,44                                               (2.5) 

 

kч.min= αmin∙βmin= 0,5∙0,5= 0,25                                                   (2.6) 

 

ɝɞɟ α - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɫɬɟɩɟɧɶ ɛɥɚɝɨɭɫɬɪɨɣɫɬɜɚ ɡɞɚɧɢɣ, ɪɟ-

ɠɢɦ ɪɚɛɨɬɵ ɩɪɟɞɩɪɢɹɬɢɣ ɢ ɞɪɭɝɢɟ ɦɟɫɬɧɵɟ ɭɫɥɨɜɢɹ 

( ;=αɦɚɤɫ 1,41,2 )=αɦɢɧ 0,60,4 ;  

β - ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦɚɟɦɵɣ ɩɨ ɬɚɛɥɢɰɟ [1], ɭɱɢɬɵɜɚɸɳɢɣ ɤɨɥɢɱɟɫɬɜɨ 

ɠɢɬɟɥɟɣ ɜ ɧɚɫɟɥɟɧɧɨɦ ɩɭɧɤɬɟ. 
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βɦɚɤɫ=1,3; βɦɢɧ=0,7 

 

ɫɭɬ;ɦ=,,=Qɫɭɬ /108308752441 3
.max   

 

ɫɭɬ;ɦ,=,,=Qɫɭɬ /0218808752250 3
.min   

 

Ɇɚɤɫɢɦɚɥɶɧɵɟ ɢ ɦɢɧɢɦɚɥɶɧɵɟ ɱɚɫɨɜɵɟ ɪɚɫɯɨɞɵ ɜɨɞɵ ɧɚɫɟɥɟɧɢɟɦ ɢɡ ɜɨ-

ɞɨɩɪɨɜɨɞɧɨɣ ɫɟɬɢ, ɦ
3
/ч , ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɚɦ 

 

ɱ;ɦ,=
,

=
Qk

=q ɫɭɬɱ
ɱ /9864

24
1083441

24
3.max.max

.max


                                           
(2.7)

 

 

ɱ;ɦ,=
,,

=
Qk

=q ɫɭɬɱ
ɱ /961

24
02188250

24
3.min.min

.min


                                           
(2.8)

 

 

Ⱦɥɹ ɩɨɥɢɜɨɱɧɵɯ ɪɚɫɯɨɞɨɜ ɩɪɢɧɢɦɚɟɦ 50 ɥ/ɫɭɬ ɧɚ ɨɞɧɨɝɨ ɱɟɥɨɜɟɤɚ (ɤɜɚɪ-

ɬɢɪɵ) ɢ 90 ɥ/ɫɭɬ ɧɚ ɨɞɧɨɝɨ ɱɟɥɨɜɟɤɚ(ɭɫɚɞɶɛɵ) 

 

Qɩɨɥɢɜ(ɤ )=
50∙1288

1000
= 64,4ɦ3/ɫɭɬ 

 

Qɩɨɥɢɜ(ɭ )=
90∙3584

1000
= 322,56ɦ3/ɫɭɬ  

 

ɫɭɬɦ=+=Qɩɨɥɢɜ /386,96322,5664,4 3                                                               (2.9) 

 

Ɋɚɫɯɨɞɵ ɜɨɞɵ ɧɚ ɧɭɠɞɵ ɦɟɫɬɧɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɩɪɢɧɢɦɚɟɦ ɤɚɤ 10% 

ɨɬ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɫɭɬɨɱɧɨɝɨ ɪɚɫɯɨɞɚ ɧɚ ɯɨɡɹɣɫɬɜɟɧɧɨ-ɩɢɬɶɟɜɵɟ ɧɭɠɞɵ: 
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31080,1108324/100/10% .max.. ,==)Q(=Q ɫɭɬɩɦ  (ɦ3/ɫɭɬ)                                    (2.10) 

 

ɇɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ 

 

31080,1108324/100/10% .max.. ,==)Q(=Q ɫɭɬɧɫ  (ɦ3/ɫɭɬ)                                    (2.11) 

 

Ɋɚɫɯɨɞ ɜɨɞɵ ɧɚ ɩɨɠɚɪɨɬɭɲɟɧɢɟ 

 

ɱɚɫɚɡɚɦ==Qɩɨɠ 3/³162130,0153600                                                           (2.12) 

 

ɫɭɬɦ=++++=Qɨɛɳ /1848,56108,3108,3162386,961083 3                                 (2.13) 

 

2.2 Ɋɚɫɱɟɬ ɜɨɞɨɡɚɛɨɪɧɵɯ ɫɨɨɪɭɠɟɧɢɣ 

 

2.2.1 Ɍɢɩ ɜɨɞɨɡɚɛɨɪɧɨɝɨ ɫɨɨɪɭɠɟɧɢɹ ɩɨɞɡɟɦɧɵɯ ɜɨɞ  

 

ɉɨɞɡɟɦɧɵɟ ɜɨɞɵ ɞɨɛɵɜɚɸɬ ɫɩɟɰɢɚɥɶɧɵɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ – ɜɨɞɨɡɚɛɨɪɚɦɢ 

ɪɚɡɥɢɱɧɵɯ ɬɢɩɨɜ ɫ ɭɱɟɬɨɦ ɭɫɥɨɜɢɣ ɡɚɥɟɝɚɧɢɹ ɩɨɞɡɟɦɧɵɯ ɜɨɞ, ɢɯ ɮɨɪɦɢɪɨɜɚɧɢɹ 

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

ɢ ɜ ɩɟɪɫɩɟɤɬɢɜɟ. 

ɏɨɡɹɣɫɬɜɟɧɧɨ-ɩɢɬɶɟɜɨɟ ɜɨɞɨɫɧɚɛɠɟɧɢɟ ɢɦɟɟɬ ɩɪɢɨɪɢɬɟɬ ɩɟɪɟɞ ɞɪɭɝɢɦɢ 

ɩɨɬɪɟɛɢɬɟɥɹɦɢ ɩɨɞɡɟɦɧɵɯ ɜɨɞ. ɗɬɨ ɨɛɭɫɥɨɜɥɟɧɨ ɜɵɫɨɤɢɦ ɤɚɱɟɫɬɜɨɦ ɩɪɟɫɧɵɯ 

ɩɨɞɡɟɦɧɵɯ ɜɨɞ ɢ ɢɯ ɥɭɱɲɟɣ ɡɚɳɢɳɟɧɧɨɫɬɶɸ ɨɬ ɡɚɝɪɹɡɧɟɧɢɹ. 

ɍɫɬɪɨɣɫɬɜɚ ɜɨɞɨɡɚɛɨɪɧɵɯ ɭɡɥɨɜ ɢ ɫɨɫɬɚɜ ɢɯ ɫɨɨɪɭɠɟɧɢɣ ɨɩɪɟɞɟɥɹɸɬɫɹ 

ɭɫɥɨɜɢɹɦɢ ɡɚɥɟɝɚɧɢɹ, ɦɨɳɧɨɫɬɶɸ, ɜɨɞɨɨɛɢɥɶɧɨɫɬɶɸ, ɝɥɭɛɢɧɨɣ ɢ ɝɟɨɥɨɝɢɱɟ-

ɫɤɢɦ ɫɬɪɨɟɧɢɟɦ ɜɨɞɨɧɨɫɧɵɯ ɝɨɪɢɡɨɧɬɨɜ, ɝɢɞɪɚɜɥɢɱɟɫɤɢɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ 

ɩɨɞɡɟɦɧɨɝɨ ɩɨɬɨɤɚ (ɧɚɩɨɪɨɦ, ɫɤɨɪɨɫɬɶɸ ɢ ɧɚɩɪɚɜɥɟɧɢɟɦ ɞɜɢɠɟɧɢɹ, ɫɜɹɡɶɸ ɫ 

ɞɪɭɝɢɦɢ ɜɨɞɨɧɨɫɧɵɦɢ ɦɚɫɫɢɜɚɦɢ, ɩɥɚɫɬɚɦɢ ɢ ɩɨɜɟɪɯɧɨɫɬɧɵɦɢ ɜɨɞɚɦɢ), ɫɚɧɢ-
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ɬɚɪɧɵɦ ɫɨɫɬɨɹɧɢɟɦ ɬɟɪɪɢɬɨɪɢɢ, ɧɚɦɟɱɟɧɧɨɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ ɢ ɬɟɯɧɢɤɨ-

ɷɤɨɧɨɦɢɱɟɫɤɢɦɢ ɩɨɤɚɡɚɬɟɥɹɦɢ. 

ɉɨɧɢɠɟɧɢɟ ɭɪɨɜɧɹ ɜɨɞɵ S ɪɚɫɫɱɢɬɵɜɚɟɦ ɩɨ ɮɨɪɦɭɥɟ: 

 

S= 0,2∙m,           (2.14) 

 

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

0,2 – ɛɟɡɪɚɡɦɟɪɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦɚɟɦɵɣ ɢɡ ɨɩɵɬɧɵɯ ɞɚɧɧɵɯ. 

 

S= 0,2∙35= 7ɦ.  

 

Ɋɚɞɢɭɫ ɜɥɢɹɧɢɹ ɫɤɜɚɠɢɧɵ ɩɪɢɧɢɦɚɟɦ, ɫɨɝɥɚɫɧɨ [2], ɞɥɹ ɫɭɝɥɢɧɤɨɜ 

R = 150 ɦ. 

ɉɨ ɮɨɪɦɭɥɟ Ⱦɸɩɸɢ ɨɩɪɟɞɟɥɹɟɦ ɩɪɢɬɨɤ ɜɨɞɵ ɤ ɫɤɜɚɠɢɧɟ (ɞɟɛɢɬ): 

 

Qɫɤɜ=
2,73∙kɮ∙m∙S

lg
R

r
,         (2.15) 

 

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

ɝɥɢɧɤɨɜ; 

m – ɦɨɳɧɨɫɬɶ ɩɥɚɫɬɚ, ɦ; 

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

R – ɪɚɞɢɭɫ ɜɥɢɹɧɢɹ ɞɟɩɪɟɫɫɢɨɧɧɨɣ ɜɨɪɨɧɤɢ, ɦ; 

R –  ɪɚɞɢɭɫ ɫɤɜɚɠɢɧɵ, ɦ.  

ɉɪɢɧɢɦɚɟɦ r = Dɧ/2 +0,5 = 0,1/2 +0,5 = 0,55 ɦ. 

 

ɱɦ=ɫɭɬɦ=
lg

=Qɫɤɜ /137,3/3295,2

0,55
150

735122,73 33 . 

ɉɨɞɫɱɢɬɚɟɦ ɤɨɥɢɱɟɫɬɜɨ ɫɤɜɚɠɢɧ ɩɨ ɮɨɪɦɭɥɟ: 
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,
Q

Q
=n

ɫɤɜ

ɨɛɳ           (2.16) 

 

ɝɞɟ Qɨɛɳ – ɨɛɳɢɣ ɪɚɫɯɨɞ, ɦ3/ɫɭɬ. 

 

ɫɤɜɚɠɢɧы==n 3≈2,14
3295,2
1848,56 . 

 

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

ɨɛɳɟɝɨ ɪɚɫɯɨɞɚ. ɉɨɥɭɱɚɟɦ:  

 

ɫɤɜ

ɨɛɳ
ɪɟɡ Q

Q
=n

0,1
          (2.17) 

 

ɫɤɜɚɠɢɧɭ==nɪɟɡ 1≈0,22
3295,2

848,5610,1 . 

 

Ⱦɢɚɦɟɬɪ ɮɢɥɶɬɪɚ, ɦ, ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ 

 

ɮɮ

max
ɮ Vlπ

Q
=D ,         (2.18) 

 

ɝɞɟ Qɦɚɯ – ɩɨɞɚɱɚ ɧɚɫɨɫɚ, ɦ3/ɫɭɬ;  

lɮ - ɞɥɢɧɚ ɪɚɛɨɱɟɣ ɜɨɞɨɩɪɢɟɦɧɨɣ ɱɚɫɬɢ ɮɢɥɶɬɪɚ, ɦ, ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɩɥɚ-

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

ɦɨɳɧɨɫɬɶɸ ɛɨɥɟɟ 10 ɦ - ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 

  m=lɮ 0,80,5 .         (2.19) 

 

lɮ= 0,5∙35= 17,5ɦ . 
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Vɮ - ɫɤɨɪɨɫɬɶ ɮɢɥɶɬɪɚɰɢɢ, ɦ3/ɫɭɬ. Ⱦɥɹ ɞɵɪɱɚɬɵɯ, ɳɟɥɟɜɵɯ, ɩɪɨɜɨɥɨɱɧɵɯ 

ɢ ɫɟɬɱɚɬɵɯ ɮɢɥɶɬɪɨɜ Vɮ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 

365 ɮɮ k=V           (2.20) 

 

ɫɭɬɦ,==Vɮ /814831265 3 . 

 

Dɮ=
207,0

3,14∙17,5∙148,8
= 0,025ɦ= 250ɦɦ. 

 

Ⱦɢɚɦɟɬɪ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɣ ɤɨɥɨɧɧɵ, ɦɦ, ɨɛɫɚɞɧɵɯ ɬɪɭɛ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ  

 

Dэ= Dɮ+50           (2.21) 

 

Dэ= 250+50= 300ɦɦ. 

 

ɉɪɢɧɢɦɚɟɦ ɞɢɚɦɟɬɪ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɣ ɤɨɥɨɧɧɵ 305 ɦɦ. 

ȼɧɭɬɪɟɧɧɢɣ ɞɢɚɦɟɬɪ ɧɚɩɪɚɜɥɹɸɳɟɣ ɬɪɭɛɵ, ɦɦ, ɪɚɜɟɧ 

 

Dɧ= Dэ+100          (2.22) 

 

 Dɧ= 305+100= 405ɦɦ 

 

ɉɪɢɧɢɦɚɟɦ ɞɢɚɦɟɬɪ ɧɚɩɪɚɜɥɹɸɳɟɣ ɬɪɭɛɵ 409 ɦɦ. 

Ⱦɢɚɦɟɬɪ ɡɚɛɨɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

 

D ɡ=
Dɮ

3           (2.23) 
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Dɡ=
250
3

= 83,33ɦɦ . 

 

ɉɪɢɧɢɦɚɟɦ ɞɢɚɦɟɬɪ ɡɚɛɨɹ 100 ɦɦ. 

 

2.2.2 Ɉɛɨɫɧɨɜɚɧɢɟ ɜɵɛɨɪɚ ɬɢɩɚ ɜɨɞɨɡɚɛɨɪɚ ɩɨɞɡɟɦɧɨɝɨ ɢɫɬɨɱɧɢɤɚ 

 

ɇɚ ɨɫɧɨɜɚɧɢɢ ɬɟɯɧɢɱɟɫɤɨɝɨ ɡɚɞɚɧɢɹ ɢ ɝɢɞɪɨɝɟɨɥɨɝɢɱɟɫɤɢɯ ɞɚɧɧɵɯ ɜɵ-

ɛɪɚɧ ɩɨɞɡɟɦɧɵɣ ɜɨɞɨɢɫɬɨɱɧɢɤ – ɚɪɬɟɡɢɚɧɫɤɢɟ ɜɨɞɵ, ɬɢɩ ɜɨɞɨɡɚɛɨɪɧɨɝɨ ɫɨɨɪɭ-

ɠɟɧɢɹ – ɫɤɜɚɠɢɧɚ.  

 

2.2.3 ɉɨɞɛɨɪ ɮɢɥɶɬɪɚ 

 

ȼɵɛɢɪɚɟɦ ɬɢɩ: ɮɢɥɶɬɪ-ɤɚɪɤɚɫ ɝɪɚɜɢɬɚɰɢɨɧɧɨ-ɳɟɥɟɜɨɝɨ ɬɢɩɚ. 

Ɇɚɬɟɪɢɚɥ ɢɡɝɨɬɨɜɥɟɧɢɹ: ɤɨɥɶɰɟɜɵɟ ɷɥɟɦɟɧɬɵ ɢɡ ɩɥɚɫɬɦɚɫɫ (ɫɬɟɤɥɨɩɥɚ-

ɫɬɢɤɚ, ɜɨɥɨɤɧɢɬɚ, ɞɪɟɜɟɫɧɨɣ ɩɪɟɫɫ-ɤɪɨɲɤɢ ɫ ɚɦɢɧɨɩɥɚɫɬɨɦ, ɞɟɤɨɪɪɨɡɢɬɚ, ɩɨɥɢ-

ɷɬɢɥɟɧɚ), ɫɬɟɪɠɧɢ, ɫɬɹɠɧɵɟ ɛɨɥɬɵ ɞɢɚɦɟɬɪɨɦ 10-18 ɦɦ ɢɡ ɩɪɨɫɬɨɣ ɫɬɚɥɢ. 

Ɉɫɨɛɟɧɧɨɫɬɢ ɤɨɧɫɬɪɭɤɰɢɢ: ɫɤɜɚɠɧɨɫɬɶ ɤɚɪɤɚɫɨɜ ɮɢɥɶɬɪɚ ɩɨ ɧɚɪɭɠɧɨɦɭ 

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

ɥɢɪɭɟɬɫɹ ɫɩɟɰɢɚɥɶɧɵɦɢ ɜɤɥɚɞɵɲɚɦɢ, ɭɫɬɚɧɨɜɥɟɧɧɵɦɢ ɦɟɠɞɭ ɤɨɥɶɰɟɜɵɦɢ 

ɷɥɟɦɟɧɬɚɦɢ. 

 

2.2.4 Ɋɚɫɱɟɬ ɞɟɩɪɟɫɫɢɨɧɧɨɝɨ ɜɥɢɹɧɢɹ 

 

Ⱦɥɹ ɡɚɛɨɪɚ ɢɡ ɩɨɞɡɟɦɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɛɨɥɶɲɨɝɨ ɨɛɴɟɦɚ ɜɨɞɵ ɩɪɢɦɟɧɹɸɬ 

ɝɪɭɩɩɨɜɵɟ ɜɨɞɨɡɚɛɨɪɵ ɢɡ ɧɟɫɤɨɥɶɤɢɯ ɫɤɜɚɠɢɧ. Ʉɨɝɞɚ ɫɤɜɚɠɢɧɵ ɬɚɤɢɯ ɜɨɞɨɡɚ-

ɛɨɪɨɜ ɡɚɛɢɪɚɸɬ ɜɨɞɭ ɨɞɧɨɜɪɟɦɟɧɧɨ ɢɡ ɨɞɧɨɝɨ ɢ ɬɨɝɨ ɠɟ ɜɨɞɨɧɨɫɧɨɝɨ ɩɥɚɫɬɚ ɢ 

ɪɚɫɩɨɥɨɠɟɧɵ ɞɪɭɝ ɨɬ ɞɪɭɝɚ ɧɚ ɪɚɫɫɬɨɹɧɢɢ, ɦɟɧɶɲɟɦ ɫɭɦɦɵ ɢɯ ɪɚɞɢɭɫɨɜ ɜɥɢɹ-

ɧɢɹ, ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɤɚɠɞɨɣ ɢɡ ɧɢɯ ɫɧɢɠɚɟɬɫɹ. ȿɫɥɢ ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɧɢ-
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ɦɢ ɩɪɟɜɵɲɚɟɬ ɫɭɦɦɭ ɢɯ ɪɚɞɢɭɫɨɜ ɜɥɢɹɧɢɹ, ɨɧɢ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɤɚɤ ɧɟɡɚɜɢɫɢ-

ɦɵɟ ɨɞɢɧɨɱɧɵɟ ɫɤɜɚɠɢɧɵ. 

ȼɟɥɢɱɢɧɚ ɢɡɦɟɧɟɧɢɹ ɪɚɫɯɨɞɨɜ ɢɥɢ ɞɢɧɚɦɢɱɟɫɤɢɯ ɭɪɨɜɧɟɣ ɩɪɢ ɜɡɚɢɦɧɨɦ 

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

ɱɟɫɬɜɚ ɡɚɛɢɪɚɟɦɨɣ ɜɨɞɵ, ɪɚɫɫɬɨɹɧɢɹ ɦɟɠɞɭ ɫɤɜɚɠɢɧɚɦɢ, ɦɨɳɧɨɫɬɢ, ɜɨɞɨ-

ɨɛɢɥɶɧɨɫɬɢ ɢ ɭɫɥɨɜɢɣ ɩɢɬɚɧɢɹ ɜɨɞɨɧɨɫɧɨɝɨ ɩɥɚɫɬɚ, ɜɡɚɢɦɧɨɝɨ ɪɚɫɩɨɥɨɠɟɧɢɹ 

ɫɤɜɚɠɢɧ ɢ ɦɟɫɬɧɨɫɬɢ ɢ ɬ. ɩ. 

ɉɪɢ ɩɨɧɢɠɟɧɢɢ ɜ ɩɟɪɜɨɣ ɫɤɜɚɠɢɧɟ ɭɪɨɜɧɹ ɜɨɞɵ, ɜɨ ɜɬɨɪɨɣ ɫɤɜɚɠɢɧɟ 

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

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

ɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ  

 









1

1,2
1 1

S

t
Q=Q c

' ;         (2.24) 

 









2

2,3
2 1

S

t
Q=Q c

' ;         (2.25) 

 









3

3,4
3 1

S

t
Q=Q c

' ;         (2.26) 

 









4

4,1
4 1

S

t
Q=Q c

' .         (2.27) 

 

ɝɞɟ ti,j ɫɪɟɡɤɚ ɜ i-ɨɣ ɫɤɜɚɠɢɧɟ ɨɬ ɜɨɡɞɟɣɫɬɜɢɹ j-ɨɣ ɫɤɜɚɠɢɧɵ, ɦ. 

 

t i , j = Sj− Si ,           (2.28) 

 

ɝɞɟ S – ɩɨɧɢɠɟɧɢɟ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɫɤɜɚɠɢɧɟ. 
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S1= S;           (2.29) 

 

S2= 1,1∙S1;          (2.30) 

 

S3= 1,15∙S1;          (2.31) 

 

S4= 1,35∙S1;          (2.32) 

 

S2= 1,1∙7= 7,7ɦ; 

 

S3= 1,15∙7= 8,05ɦ; 

 

t1,2= 7,7− 7,0= 0,7ɦ; 

 

t2,3= 8,05− 7,7= 0,35ɦ; 

 

t3,4= 9,45− 8,05= 1,4ɦ; 

 

ɱɦ==Q' /123,6
7,0
0,7

1137,3 3
1 





  ; 

 

ɱɦ==Q' /131,06
7,7
0,35

1137,3 3
2 





  ; 

 

ɱɦ==Q' /113,4
8,05
1,4

1137,3 3
3 





  ; 
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Ɋɢɫɭɧɨɤ 2.1 - ȼɡɚɢɦɧɨɟ ɜɥɢɹɧɢɟ ɫɤɜɚɠɢɧ 

 

2.2.5 ɍɫɬɪɨɣɫɬɜɨ ɭɫɬɶɹ ɩɨɞɡɟɦɧɨɝɨ ɢɫɬɨɱɧɢɤɚ 

 

Ɍɚɤ ɤɚɤ ɫɤɜɚɠɢɧɚ ɛɭɞɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɤɪɭɝɥɨɝɨɞɢɱɧɨ, ɜ ɰɟɥɹɯ ɩɪɟɞɨɬ-

ɜɪɚɳɟɧɢɹ ɩɪɨɦɟɪɡɚɧɢɹ ɭɫɬɶɹ ɫɤɜɚɠɢɧɵ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɦ ɤɟɫɫɨɧɧɨɟ ɨɛɨɪɭɞɨ-

ɜɚɧɢɟ (ɭɬɟɩɥɢɬɟɥɶɧɵɣ ɤɨɠɭɯ). Ʉɟɫɫɨɧ ɭɫɬɪɚɢɜɚɟɦ ɨɬ ɜɵɫɬɭɩɚɸɳɟɣ ɱɚɫɬɢ ɭɫɬɶɹ 

ɢ ɞɨ ɝɥɭɛɢɧɵ ɩɪɨɦɟɪɡɚɧɢɹ ɝɪɭɧɬɚ. Ⱦɟɥɚɟɦ ɝɥɢɧɹɧɵɣ ɡɚɦɨɤ ɞɥɹ ɡɚɳɢɬɵ ɨɬ ɥɢɜ-

ɧɟɜɵɯ ɜɨɞ ɫ ɪɚɞɢɭɫɨɦ 1,5 ɦ, ɩɨɞ ɭɤɥɨɧɨɦ 0,1 ɩɪɨɜɨɞɢɦ ɩɪɹɦɭɸ ɞɨ ɤɟɫɫɨɧɚ. ɀɟ-

ɥɟɡɨɛɟɬɨɧɧɨɟ ɭɤɪɟɩɥɟɧɢɟ – ɨɬɦɨɫɬɤɭ, ɞɟɥɚɟɦ ɩɨɜɟɪɯ ɝɥɢɧɹɧɨɝɨ ɡɚɦɤɚ ɞɥɹ ɡɚɳɢ-

ɬɵ ɨɬ ɦɢɤɪɨɛɧɨɝɨ ɩɪɨɧɢɤɧɨɜɟɧɢɹ ɫ ɪɚɞɢɭɫɨɦ 3,5 ɦ.  

ɉɪɨɟɤɬɢɪɭɟɦ ɤɟɫɫɨɧ ɩɥɚɫɬɢɤɨɜɵɣ ɫ ɭɬɟɩɥɢɬɟɥɟɦ, ɞɢɚɦɟɬɪɨɦ 700 ɦɦ (ɪɢ-

ɫɭɧɨɤ 2.2) ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɛɚɡɟ ɀɂɅɄɈɆɋɇȺȻ, ɩɨ 

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

21.10.2010 ɝ. 

ɇɚɞ ɭɫɬɶɟɦ ɤɚɠɞɨɣ ɱɟɬɜɟɪɬɨɣ ɫɤɜɚɠɢɧɵ ɭɫɬɪɚɢɜɚɟɦ ɩɚɜɢɥɶɨɧ ɧɢɠɟ ɩɨ-

ɜɟɪɯɧɨɫɬɢ ɡɟɦɥɢ – ɡɚɝɥɭɛɥɟɧɧɚɹ ɤɚɦɟɪɚ ɞɥɹ ɩɨɝɪɭɠɧɨɝɨ ɧɚɫɨɫɚ 
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Ɋɢɫɭɧɨɤ 2.2 – Ʉɟɫɫɨɧ ɫ ɭɬɟɩɥɢɬɟɥɶɧɵɦ ɤɨɠɭɯɨɦ 
 
2.2.6 Ɂɚɳɢɬɚ ɨɬ ɡɚɢɥɢɜɚɧɢɹ 

 

ȼ ɦɟɪɡɥɵɯ ɝɪɭɧɬɚɯ ɡɚɢɥɢɜɚɧɢɟ ɫɤɜɚɠɢɧ ɩɪɨɢɫɯɨɞɢɬ ɤɪɚɣɧɟ ɦɟɞɥɟɧɧɨ, 

ɦɟɥɤɢɦɢ ɱɚɫɬɢɰɚɦɢ. ȼ ɤɚɱɟɫɬɜɟ ɡɚɳɢɬɵ ɩɪɢɧɢɦɚɟɦ ɨɱɢɫɬɤɭ ɮɢɥɶɬɪɚ ɜɪɭɱɧɭɸ. 

 

2.2.7 Ɋɚɫɱɟɬ ɜɵɛɪɨɫɨɜ ɩɵɥɢ ɩɪɢ ɫɨɨɪɭɠɟɧɢɢ ɫɤɜɚɠɢɧ  

 

ɉɪɢ ɪɚɫɱɟɬɟ ɡɚɝɪɹɡɧɟɧɢɣ ɚɬɦɨɫɮɟɪɵ ɩɵɥɟɜɵɦɢ ɜɵɛɪɨɫɚɦɢ ɩɪɢ ɛɭɪɟɧɢɢ 

ɫɤɜɚɠɢɧ ɢɫɯɨɞɹɬ ɢɡ ɬɨɝɨ, ɱɬɨ ɩɪɚɤɬɢɱɟɫɤɢ ɜɫɟ ɛɭɪɨɜɵɟ ɫɬɚɧɤɢ ɜɵɩɭɫɤɚɸɬɫɹ 

ɩɪɨɦɵɲɥɟɧɧɨɫɬɶɸ ɫɨ ɫɪɟɞɫɬɜɚɦɢ ɩɵɥɟɨɱɢɫɬɤɢ. 

Ɋɚɫɱɟɬ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɡɨɜɵɯ ɜɵɛɪɨɫɨɜ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ 

 

 
3600

1
3

ηzn
=Q

 ,         (2.33) 
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ɝɞɟ n – ɤɨɥɢɱɟɫɬɜɨ ɨɞɧɨɜɪɟɦɟɧɧɨ ɪɚɛɨɬɚɸɳɢɯ ɛɭɪɨɜɵɯ ɫɬɚɧɤɨɜ ɩɪɢ ɢɫ-

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

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

η – ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɫɢɫɬɟɦɵ ɩɵɥɟɨɱɢɫɬɤɢ ɜ ɞɨɥɹɯ (ɞɥɹ ɪɭɤɚɜɧɨɝɨ ɮɢɥɶ-

ɬɪɚ 0,95%). 

Q3=
3∙396∙(1− 0.95)

3600
= 0,016ɝ/ɫ. 

 

ȼ ɤɚɱɟɫɬɜɟ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɫɧɢɠɟɧɢɸ ɜɵɛɪɨɫɨɜ ɩɵɥɢ ɩɪɢ ɫɨɨɪɭɠɟɧɢɢ 

ɫɤɜɚɠɢɧ ɩɪɟɞɥɚɝɚɟɦ ɩɪɢɦɟɧɢɬɶ ɩɧɟɜɦɚɬɢɱɟɫɤɢɣ ɛɭɪɢɥɶɧɵɣ ɦɨɥɨɬɨɤ ɞɥɹ ɛɭɪɟ-

ɧɢɹ ɦɨɤɪɵɦ ɫɩɨɫɨɛɨɦ. ɤɨɥɢɱɟɫɬɜɨ ɩɵɥɢ, ɜɵɞɟɥɹɟɦɨɟ ɩɪɢ ɛɭɪɟɧɢɢ ɨɞɧɢɦ ɫɬɚɧ-

ɤɨɦ z = 360 ɝ/ɱ: 

 

Q3=
3∙360∙(1− 0.95)

3600
= 0,015ɝ/ɫ .       (2.34) 

 

Ʉɨɥɢɱɟɫɬɜɨ ɫɧɢɠɟɧɢɹ ɩɵɥɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ ɪɚɡɧɢɰɚ ɦɟɠɞɭ ɬɪɚɞɢɰɢɨɧ-

ɧɵɦ ɛɭɪɟɧɢɟɦ ɢ ɩɪɟɞɥɚɝɚɟɦɵɦ 

 

Q= Qɬɪаɞ−Qɩɪɟɞɥ= 0,016− 0,015= 0,001ɝ/ɫ.     (2.35) 

 

ȼɵɛɪɨɫ ɩɵɥɢ ɨɬ ɩɪɟɞɥɚɝɚɟɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɟɡɧɚɱɢɬɟɥɶɧɨ ɜɵɲɟ ɜɵ-

ɛɪɨɫɚ ɨɬ ɬɪɚɞɢɰɢɨɧɧɨɝɨ. ȼ ɭɫɥɨɜɢɹɯ ɫɟɜɟɪɚ ɪɟɤɨɦɟɧɞɭɟɦ ɢɫɩɨɥɶɡɨɜɚɬɶ ɛɭɪɨɜɨɣ 

ɫɬɚɧɨɤ. 
 

2.3 Ɋɚɫɱɟɬ ɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɧɚɫɨɫɧɵɯ ɫɬɚɧɰɢɣ 

 

2.3.1 ɇɚɫɨɫɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 
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Ⱦɥɹ ɩɨɞɴɟɦɚ ɜɨɞɵ ɢɡ ɜɨɞɨɡɚɛɨɪɧɵɯ ɫɤɜɚɠɢɧ, ɤɚɤ ɩɪɚɜɢɥɨ, ɩɪɢɦɟɧɹɸɬɫɹ 

ɩɨɝɪɭɠɧɵɟ ɧɚɫɨɫɵ. Ɋɚɛɨɬɭ ɧɚɫɨɫɨɜ ɫɥɟɞɭɟɬ ɩɪɢɧɢɦɚɬɶ ɜ ɩɨɜɬɨɪɧɨ-

ɤɪɚɬɤɨɜɪɟɦɟɧɧɨɦ ɪɟɠɢɦɟ ɫɨɜɦɟɫɬɧɨ ɫ ɪɟɝɭɥɢɪɭɸɳɟɣ ɟɦɤɨɫɬɶɸ. ɉɪɨɢɡɜɨɞɢ-

ɬɟɥɶɧɨɫɬɶ ɧɚɫɨɫɨɜ ɩɪɢ ɷɬɨɦ ɞɨɥɠɧɚ ɫɨɫɬɚɜɥɹɬɶ ɧɟ ɦɟɧɟɟ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɱɚɫɨɜɨ-

ɝɨ ɪɚɫɯɨɞɚ ɜɨɞɵ, ɞɥɹ ɤɨɬɨɪɨɝɨ ɩɪɨɟɤɬɢɪɭɟɬɫɹ ɚɜɬɨɧɨɦɧɚɹ ɫɢɫɬɟɦɚ ɜɨɞɨɫɧɚɛɠɟ-

ɧɢɹ. ɉɨɥɧɵɣ ɧɚɩɨɪ ɧɚɫɨɫɧɨɣ ɭɫɬɚɧɨɜɤɢ ɇɪ, ɦ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ 

 

HP=Hgeom +∑ H
totl

+Hf ,         (2.36) 

 

ɝɞɟ ɇgeom – ɝɟɨɦɟɬɪɢɱɟɫɤɚɹ ɜɵɫɨɬɚ ɩɨɞɴɟɦɚ ɜɨɞɵ ɨɬ ɞɢɧɚɦɢɱɟɫɤɨɝɨ ɭɪɨɜ-

ɧɹ ɜɨɞɵ ɜ ɜɨɞɨɡɚɛɨɪɧɨɦ ɫɨɨɪɭɠɟɧɢɢ ɞɨ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɢ (ɧɚɢɛɨɥɟɟ ɜɵɫɨɤɨ ɪɚɫ-

ɩɨɥɨɠɟɧɧɨɝɨ ɩɪɢɛɨɪɚ), ɦ; 

Σɇtotl – ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɩɪɢ ɞɜɢɠɟɧɢɢ ɜɨɞɵ ɞɨ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɢ, ɦ, ɧɚɯɨ-

ɞɢɦ: ɤ ɨɬɦɟɬɤɟ ɩɨɜɟɪɯɧɨɫɬɢ ɡɟɦɥɢ ɩɪɢɛɚɜɥɹɟɦ ɜɵɫɨɬɭ ɨɬɦɨɫɬɤɢ ɛɟɡ ɝɥɢɧɹɧɨɝɨ 

ɡɚɦɤɚ ɢ ɨɬɧɢɦɚɟɦ ɝɟɨɦɟɬɪɢɱɟɫɤɭɸ ɜɵɫɨɬɭ ɩɨɞɴёɦɚ ɜɨɞɵ; 

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

ɞɥɹ ɫɤɜɚɠɢɧ ɝɥɭɛɢɧɨɣ ɡɚɥɨɠɟɧɢɹ ɞɨ 105 ɦ. 

 

ɇgeom = Zɞɢɧ – (Zɫɬ – Zɜɟɪɯ. ɜ/ɭ),       (2.37) 

 

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

Zɫɬ – ɨɬɦɟɬɤɚ ɫɬɚɬɢɱɟɫɤɨɝɨ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɫɤɜɚɠɢɧɟ, ɦ; 

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

 

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

 

Σɇtotl = Zɡɟɦɥɢ +0,5 – ɇgeom;       (2.38) 

 

ɝɞɟ Zɡɟɦɥɢ – ɚɛɫɨɥɸɬɧɚɹ ɨɬɦɟɬɤɚ ɩɨɜɟɪɯɧɨɫɬɢ ɡɟɦɥɢ, ɦ; 
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Σɇtotl = 187,0 + 0,5 – 179,3 = 8,2 ɦ. 

 

ɇɪ = 179,3 +8,2 + 4=191,5 ɦ. 

 

ȼ ɤɚɱɟɫɬɜɟ ɧɚɫɨɫɚ ɩɪɢɧɢɦɚɟɦ ɫɤɜɚɠɢɧɧɵɣ ɧɚɫɨɫ ɫ ɱɚɫɬɨɬɧɵɦ ɪɟɝɭɥɢɪɨ-

ɜɚɧɢɟɦ Grundfos SQE1-155. 

 

Ɉɬɦɟɬɤɚ ɨɫɢ ɧɚɫɨɫɚ, ɦ: 

 

ZɈɇ= Zɡɟɦɥɢ− LɊК ∙0,5,        (2.39) 

 

ɝɞɟ LɊɄ – ɞɥɢɧɚ ɪɚɛɨɱɟɣ ɤɚɦɟɪɵ, ɦ: 

 

ZɈɇ= 187,0− 37,5∙0,5= 168,2ɦ. 

 

Ɍɚɛɥɢɰɚ 2.1 – Ɉɫɧɨɜɧɵɟ ɬɟɯɧɢɱɟɫɤɢɟ ɞɚɧɧɵɟ ɫɤɜɚɠɢɧɧɨɝɨ ɷɥɟɤɬɪɨɧɚɫɨɫ-

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

ɉɨɞɚ-
ɱɚ, ɦ3/ɱ 

ɇɚɩɨɪ
, ɦ 

Ɇɨɳɧɨɫɬɶ ɷɥɟɤ-
ɬɪɨɞɜɢɝɚɬɟɥɹ, ȼɬ 

ɄɉȾ ɚɝɪɟɝɚ-
ɬɚ, % 

Ɇɚɫ-
ɫɚ, ɤɝ 

Ƚɚɛɚɪɢ-
ɬɵ ɧɚɫɨ-
ɫɚ BxH, 
ɦɦ  

Ⱦɨ 150 200 1850-2540 78 409 74×969 
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Ɋɢɫɭɧɨɤ 2.3 - Ʉɨɧɫɬɪɭɤɰɢɹ ɩɨɝɪɭɠɧɨɝɨ ɧɚɫɨɫɚ Grundfos ɬɢɩɚ SQE 

 

2.3.2 Ɋɚɫɱɟɬ ɪɟɝɭɥɢɪɭɸɳɟɣ ɟɦɤɨɫɬɢ  

 

Ɉɛɴɟɦ ɪɟɝɭɥɢɪɭɸɳɟɣ ёɦɤɨɫɬɢ Wɪɟɝ, ɨɩɪɟɞɟɥɹɟɦ ɧɚ ɫɭɬɨɱɧɵɣ ɪɚɫɯɨɞ 4 

ɫɤɜɚɠɢɧ: 

 

Wɪɟɝ=(Q¿¿1+Q2+Q3)∙24¿,        (2.40) 

 

Wɪɟɝ= (123,6+131,6+113,4) ∙24= 8833,44ɦ3 /ɫɭɬ, 

 

ɉɨɥɧɭɸ ɜɦɟɫɬɢɦɨɫɬɶ ɟɦɤɨɫɬɟɣ V, ɦ3, ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ ɞɥɹ ɛɟɡ-

ɧɚɩɨɪɧɨɝɨ ɛɚɤɚ:  

 

V= B∙Wɪɟɝ,          (2.41) 



35 
 

 

ɝɞɟ ȼ – ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ ɜɦɟɫɬɢɦɨɫɬɢ ɛɚɤɚ, ɩɪɢɧɢɦɚɟɦɵɣ 1,2. 

 

V= 1,2∙8833,44= 10600,1ɦ3 . 

 

ɉɪɢɧɢɦɚɟɦ 6 ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɪɟɡɟɪɜɭɚɪɨɜ  ɩɪɹɦɨɭɝɨɥɶɧɵɯ ɜ ɩɥɚɧɟ, ɨɛɴ-

ɟɦɨɦ 12 000 ɦ3, Ⱥ×ȼ×ɇ = 54×48×4,8. 

 

2.3.3 ɇɚɫɨɫɧɚɹ ɫɬɚɧɰɢɹ II  ɩɨɞɴɟɦɚ 

 

ɇɚɫɨɫɚɦɢ ɷɬɨɣ ɫɬɚɧɰɢɢ ɩɨɞɚɟɬɫɹ ɨɱɢɳɟɧɧɚɹ ɜɨɞɚ ɢɡ ɪɟɡɟɪɜɭɚɪɨɜ ɱɢɫɬɨɣ 

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

II  ɩɨɞɴɟɦɚ ɨɩɪɟɞɟɥɹɸɬ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɟɠɢɦɚ ɜɨɞɨɩɨɬɪɟɛɥɟɧɢɹ ɧɚɫɟɥɟɧɧɨɝɨ 

ɩɭɧɤɬɚ. 

ɇɚɩɨɪ ɧɚɫɨɫɨɜ ɫɬɚɧɰɢɢ II  ɩɨɞɴɟɦɚ ɨɩɪɟɞɟɥɹɸɬ ɩɨɫɥɟ ɩɨɥɧɨɝɨ ɪɚɫɱɟɬɚ ɫɟ-

ɬɢ. ɇɚɩɨɪ ɧɚ ɫɬɚɧɰɢɢ ɞɨɥɠɟɧ ɛɵɬɶ ɞɨɫɬɚɬɨɱɧɵɦ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɬɪɟɛɭɟɦɨɝɨ 

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

ɪɟɥɶɟɮɚ ɦɟɫɬɧɨɫɬɢ. 

 

2.3.4 Ɉɩɪɟɞɟɥɟɧɢɟ ɭɪɨɜɧɟɣ ɜɨɞɵ ɜ Ɋɑȼ 

 

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

ɦɭɥɟ 

 

WɊЧȼ= Wɪɟɝ+Wɩɨɠ +Wɋɇ,        (2.42) 

 

ɝɞɟ Wɪɟɝ – ɪɟɝɭɥɢɪɭɸɳɢɣ ɨɛɴɟɦ ɜɨɞɵ ɜ ɪɟɡɟɪɜɭɚɪɟ;  

Wɩɨɠ – ɧɟɩɪɢɤɨɫɧɨɜɟɧɧɵɣ ɡɚɩɚɫ ɜɨɞɵ ɧɚ ɬɭɲɟɧɢɟ ɩɨɠɚɪɚ;  

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

ɭɫɥɨɜɢɹ ɬɭɲɟɧɢɹ ɪɚɫɱɟɬɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɨɞɧɨɜɪɟɦɟɧɧɵɯ ɩɨɠɚɪɨɜ n ɜ ɬɟɱɟɧɢɟ 

ɜɫɟɝɨ ɧɨɪɦɚɬɢɜɧɨɝɨ ɜɪɟɦɟɧɢ ɬɭɲɟɧɢɹ ɩɨɠɚɪɚ Ɍɩɨɠ ɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

 

Wɩɨɠ= Tɩɨɠ ∙3,6∙(nɧ.ɩ.∙qɧ.ɩ.+nɩ.ɩ.∙qɩ.ɩ.), ɦ3,      (2.43) 

 

ɝɞɟ n – ɪɚɫɱɟɬɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɩɨɠɚɪɨɜ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɜ ɧɚɫɟɥɟɧɧɨɦ 

ɩɭɧɤɬɟ ɢ ɧɚ ɩɪɨɦɵɲɥɟɧɧɨɦ ɩɪɟɞɩɪɢɹɬɢɢ;  

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

ɩɭɧɤɬɟ ɢ ɧɚ ɩɪɨɦɵɲɥɟɧɧɨɦ ɩɪɟɞɩɪɢɹɬɢɢ ɥ/ɫ;  

Ɍɩɨɠ – ɧɨɪɦɚɬɢɜɧɨɟ ɜɪɟɦɹ ɬɭɲɟɧɢɹ ɨɞɧɨɝɨ ɩɨɠɚɪɚ, ɩɪɢɧɢɦɚɟɬɫɹ 3 ɱ. 

 

Wɩɨɠ= 3∙3,6∙(2∙10)= 216ɦ3

; 

 

Ɉɛɴɟɦ ɪɟɝɭɥɢɪɭɸɳɟɣ ɟɦɤɨɫɬɢ ɪɟɡɟɪɜɭɚɪɚ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ ɫɬɚɧɰɢɢ 

ɫɨɫɬɚɜɥɹɟɬ 8% ɨɬ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɫɭɬɨɱɧɨɝɨ ɪɚɫɯɨɞɚ 

 

Wɋɇ= 0,08∙Qɫɭɬmax,         (2.44) 

 

Wɋɇ= 0,08∙511,6= 408,8ɦ3

. 

 

ɉɨɥɧɵɣ ɨɛɴɟɦ ɪɟɡɟɪɜɭɚɪɨɜ ɱɢɫɬɨɣ ɜɨɞɵ: 
WɊЧȼ= 8833,44+216+408,8= 9458,24ɦ3

. 

 

ɉɪɢɧɢɦɚɸ 6 ɪɟɡɟɪɜɭɚɪɨɜ ɨɛɴɟɦɨɦ ɩɨ 10 000 ɦ3. Ɋɚɡɦɟɪɵ ɬɢɩɨɜɨɝɨ ɪɟɡɟɪ-

ɜɭɚɪɚ – 60×36×4,8 ɦ. 

Ɇɚɤɫɢɦɚɥɶɧɚɹ ɜɵɫɨɬɚ ɫɥɨɹ ɜɨɞɵ ɜ ɪɟɡɟɪɜɭɚɪɟ ɢ ɫɥɨɹ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ 

ɡɚɩɚɫɚ ɜɨɞɵ ɫɨɫɬɚɜɢɬ: 
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hmax=
WɊЧȼ

F ɪ
;          (2.45) 

 

hɩɨɠ=
Wɩɨɠ

F ɪ
,          (2.46) 

 

ɝɞɟ Fɪ – ɩɥɨɳɚɞɶ ɫɟɱɟɧɢɹ ɨɞɧɨɝɨ Ɋɑȼ, ɦ2; 

 

hmax=
9458,24
60∙36

= 4,4ɦ3

; 

 

hɩɨɠ=
216

60∙36
= 0,1ɦ3

. 

 

2.3.5 Ɋɚɫɱɟɬ ɞɢɚɦɟɬɪɨɜ ɜɫɚɫɵɜɚɸɳɢɯ ɢ ɧɚɩɨɪɧɵɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ 

 

Ⱦɢɚɦɟɬɪ ɜɫɚɫɵɜɚɸɳɢɯ ɢ ɧɚɩɨɪɧɵɯ ɬɪɭɛ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɪɚɫɱɟɬɧɨɦɭ ɪɚɫ-

ɯɨɞɭ ɩɪɢ ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ ɪɚɛɨɬɵ ɜɨɞɨɡɚɛɨɪɚ ɢ ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ ɜɨɞɵ ɜ 

ɬɪɭɛɚɯ: 

 

ɬV
Q

=D
0,785

1          (2.47) 

 

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

Vɬ – ɞɨɩɭɫɬɢɦɚɹ ɪɚɫɱɟɬɧɚɹ ɫɤɨɪɨɫɬɶ ɜ ɬɪɭɛɨɩɪɨɜɨɞɟ, ɞɥɹ ɬɪɭɛɨɩɪɨɜɨɞɨɜ 

ɧɚɫɨɫɧɵɯ ɫɬɚɧɰɢɣ Vɬ
ɜɫ
 = 1,0 ɦ/ɫ ɢ Vɬ

ɧаɩ
 = 2,0 ɦ/ɫ. 

Ʉɨɥɢɱɟɫɬɜɨ ɜɫɚɫɵɜɚɸɳɢɯ ɥɢɧɢɣ ɧɚ ɧɚɫɨɫɧɵɯ ɫɬɚɧɰɢɹɯ ɩɟɪɜɨɣ ɢ ɜɬɨɪɨɣ 

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

ɧɨ ɛɵɬɶ ɧɟ ɦɟɧɟɟ ɞɜɭɯ. ɉɪɢ ɭɫɬɚɧɨɜɤɟ ɤɪɭɩɧɵɯ ɧɚɫɨɫɧɵɯ ɚɝɪɟɝɚɬɨɜ ɱɢɫɥɨ ɜɫɚ-

ɫɵɜɚɸɳɢɯ ɬɪɭɛ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ ɱɢɫɥɭ ɧɚɫɨɫɨɜ. 

 

Ⱦɢɚɦɟɬɪ ɜɫɚɫɵɜɚɸɳɢɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɧɚɫɨɫɧɨɣ ɫɬɚɧɰɢɢ: 
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ɦ==Dɜɫ 0,195
1,00,785

0,03 , 

 

ɦ==Dɧɚɩ 0,138
2,00,785

0,03 , 

ɉɪɢɧɢɦɚɟɦ ɞɢɚɦɟɬɪ ɜɫɚɫɵɜɚɸɳɢɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ Dɜɫ = 219 ɦɦ, ɞɢɚɦɟɬɪ 

ɧɚɩɨɪɧɵɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ Dɧɚɩ = 140 ɦɦ. 

 

2.3.6 Ɉɩɪɟɞɟɥɟɧɢɟ ɬɪɟɛɭɟɦɨɝɨ ɧɚɩɨɪɚ ɧɚɫɨɫɚ 

 

ȼɵɫɨɬɚ ɩɨɞɴɟɦɚ ɧɚɫɨɫɨɜ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

 

H ɇ= HȽ+hw.ɜɫ .ɥ+hw.ɧ. ɥ ,        (2.48) 

 

ɝɞɟ HȽ – ɝɟɨɦɟɬɪɢɱɟɫɤɚɹ ɜɵɫɨɬɚ ɩɨɞɴɟɦɚ ɜɨɞɵ, ɦ 

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

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

 

Ƚɟɨɦɟɬɪɢɱɟɫɤɚɹ ɜɵɫɨɬɚ ɩɨɞɴɟɦɚ ɜɨɞɵ, ɦ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

 

ɩɨɠȾ.Т.ZȽ ZZ=H=H  ,        (2.49) 

 

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

ɪɚɫɱɟɬɧɨɝɨ (ɩɨɠɚɪɧɨɝɨ) ɭɪɨɜɧɹ ɜ ɪɟɡɟɪɜɭɚɪɟ ɱɢɫɬɨɣ ɜɨɞɵ Zɩɨɠ: 

 

ɦ==H=H ZȽ 40,3184,7225,0 ; 

 

ɤ.ɜɫɜɫɜɫɜɫw.ɜ.ɜɫ h+QLS=h 2
0 ,        (2.50) 
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ɝɞɟ S0 ɜɫ – ɭɞɟɥɶɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɭɛ, ɩɪɢɧɢɦɚɸɬɫɹ ɩɨ ɬɚɛɥɢɰɚɦ Ɏ. Ⱥ. 

ɒɟɜɟɥɟɜɚ;   

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

ɝɟɧɩɥɚɧɭ; 

Qɜɫ – ɪɚɫɱɟɬɧɵɟ ɪɚɫɯɨɞɵ ɜɫɚɫɵɜɚɸɳɢɯ ɥɢɧɢɣ, ɦ3/ɫ; 

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

ɫɵɜɚɸɳɟɣ ɥɢɧɢɢ, ɦ; ɩɪɢɧɢɦɚɸɬɫɹ ɪɚɜɧɵɦɢ hk.ɜɫ= 1,5 ɦ. 

 

ɦ+=hw.ɜ.ɜɫ 1,5≈1,50,0330,0106,595 26 ; 

 

hw.ɧ.ɥ= hw. ɭч+hɤ .ɧ,         (2.51) 

 

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

ɧɚɩɨɪɧɨɣ ɥɢɧɢɢ; ɩɪɢɧɢɦɚɸɬɫɹ ɪɚɜɧɵɦɢ 2,0 ɦ; 

hw.ɭɱ – ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɧɚ ɭɱɚɫɬɤɚɯ ɞɨ ɞɢɤɬɭɸɳɟɣ ɬɨɱɤɢ, ɦ: 

 

hw. ɭч= hɩɭɬ+hɝɟɨɦ+hɭɡɥ,        (2.52) 

 

ɝɞɟ hɩɭɬ – ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɩɨ ɞɥɢɧɟ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɦ; 

hɝɟɨɦ – ɩɨɬɟɪɢ ɧɚɩɨɪɚ  

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

ɩɪɢ ɩɨɜɨɪɨɬɟ 45○ – 0,3 ɦ, ɩɪɢ ɩɨɜɨɪɨɬɟ ɦɟɧɟɟ 45○ – 0,1 ɦ. 

 

hɩɭɬ=∑ i ∙L, ɦ         (2.53) 

 

ɝɞɟ i – ɭɤɥɨɧ ɫɟɬɢ, ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ ɬɚɛɥɢɰɚɦ Ɏ. Ⱥ. ɒɟɜɟɥɟɜɚ. 

 

hɝɟɨɦ= Zɞ.ɬ.− Zɧɫ ,         (2.54) 
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hɝɟɨɦ= 225,0− 187,0= 38,0ɦ . 

 

hw.ɧ.ɥ= 13,2+38,0+2,8= 54,0ɦ; 

 

Hɇ= 40,3+1,5+54,0= 95,8ɦ. 

 

ɉɨɥɧɚɹ ɜɵɫɨɬɚ ɩɨɞɴɟɦɚ ɧɚɫɨɫɨɜ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

 

Hɉ= Hɇ+Hɫɜ,         (2.55) 

 

ɝɞɟ Hɫɜ – ɬɪɟɛɭɟɦɵɣ ɫɜɨɛɨɞɧɵɣ ɧɚɩɨɪ ɧɚɞ ɩɨɜɟɪɯɧɨɫɬɶɸ ɡɟɦɥɢ ɜ ɞɢɤɬɭ-

ɸɳɟɣ ɬɨɱɤɟ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

 

Hɫɜ= 4∙(n− 1)+10 ,         (2.56) 

 

ɝɞɟ n – ɷɬɨ ɤɨɥɢɱɟɫɬɜɨ ɷɬɚɠɟɣ ɫɚɦɨɝɨ ɜɵɫɨɤɨɝɨ ɡɞɚɧɢɹ. 

 

Hɫɜ= 4∙(2− 1)+10= 14ɦ; 

 

ɉɨɥɧɚɹ ɜɵɫɨɬɚ ɩɨɞɴɟɦɚ ɧɚɫɨɫɨɜ: 

 

H ɉ= 95,8+14= 109,8ɦ . 

 

2.3.7 ɉɨɞɛɨɪ ɧɚɫɨɫɨɜ 

 

ɇɚɫɨɫɵ ɜ ɧɚɫɨɫɧɨɣ ɫɬɚɧɰɢɢ II  ɩɨɞɴɟɦɚ ɪɚɛɨɬɚɸɬ ɫɨɜɦɟɫɬɧɨ, ɜ ɩɚɪɚɥɥɟɥɶ-

ɧɨɦ ɪɟɠɢɦɟ ɩɨɞɚɱɢ ɜɨɞɵ ɜ ɜɨɞɨɜɨɞ, ɬ.ɟ. ɧɟɫɤɨɥɶɤɨ ɧɚɫɨɫɨɜ ɩɨɞɚɸɬ ɜɨɞɭ ɜ ɨɞɧɭ 

ɫɢɫɬɟɦɭ. ɉɨɞɛɨɪ ɦɚɪɤɢ ɧɚɫɨɫɨɜ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɬɪɟɛɭɟɦɵɦ ɩɨɞɚɱɟ Qɇ = 163,8 

ɦ3/ɱ ɢ ɧɚɩɨɪɭ ɇɇ = 109,8 ɦ. ɉɨ ɫɜɨɞɧɨɦɭ ɝɪɚɮɢɤɭ ɪɚɛɨɱɢɯ ɡɨɧ ɧɚɫɨɫɨɜ ɩɪɟɞɜɚ-
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ɪɢɬɟɥɶɧɨ ɧɚɦɟɱɚɟɬɫɹ ɦɚɪɤɚ ɧɚɫɨɫɨɜ. Ɉɤɨɧɱɚɬɟɥɶɧɵɣ ɜɵɛɨɪ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ 

ɪɚɛɨɱɢɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ ɧɚɫɨɫɨɜ: 

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

Ɋɚɛɨɱɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.3. 

 

Ɍɚɛɥɢɰɚ 2.3 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɧɚɫɨɫɨɜ ɇɋ-II  

ɉɨɞɚɱɚ, 
ɦ3/ɱ 

ɇɚɩɨɪ, 
ɦ 

Ɇɨɳɧɨɫɬɶ ɷɥɟɤɬɪɨɞɜɢɝɚ-
ɬɟɥɹ, ɤȼɬ 

Ɇɚɫɫɚ, 
ɤɝ 

Ƚɚɛɚɪɢɬɵ ɧɚɫɨɫɚ 
AxBxH, ɦɦ 

190,0 120,0 5,4 155 795×400×565 

 
2.3.8 Ɉɩɪɟɞɟɥɟɧɢɟ ɜɵɫɨɬɵ ɩɚɜɢɥɶɨɧɚ 

 

 ȼɵɫɨɬɚ ɩɚɜɢɥɶɨɧɚ ɛɟɪɟɝɨɜɨɝɨ ɤɨɥɨɞɰɚ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

 

Hɩ= h1+h2+h3+h4+h5+h6,        (2.57) 

 

ɝɞɟ h1 – ɜɵɫɨɬɚ ɦɨɧɨɪɟɥɶɫɚ; 

h2 – ɦɢɧɢɦɚɥɶɧɚɹ ɜɵɫɨɬɚ ɬɚɥɢ ɨɬ ɤɪɸɤɚ; 

h3 – ɜɵɫɨɬɚ ɫɬɪɨɩɨɜɤɢ, 0,5ɦ; 

h4 – ɜɵɫɨɬɚ ɝɪɭɡɚ; 

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

h6 – ɜɵɫɨɬɚ ɮɭɧɞɚɦɟɧɬɚ ɩɨɞ ɧɚɫɨɫ. 

 

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

 

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

8,1 ɦ.  

 

2.4 ȼɨɞɨɡɚɛɨɪɧɵɟ ɨɱɢɫɬɧɵɟ ɫɨɨɪɭɠɟɧɢя 
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Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɜɤɥɸɱɚɟɬ ɫɥɟɞɭɸɳɢɟ ɨɩɟɪɚɰɢɢ: 

- ɩɨɞɨɝɪɟɜ; 

- ɨɫɜɟɬɥɢɬɟɥɶɧɨɟ ɮɢɥɶɬɪɨɜɚɧɢɟ; 

- ɫɨɪɛɰɢɨɧɧɨɟ ɮɢɥɶɬɪɨɜɚɧɢɟ ɱɟɪɟɡ ɩɟɧɨɫɢɥɢɤɚɬ; 

- ɨɛɟɡɡɚɪɚɠɢɜɚɧɢɟ ɭɥɶɬɪɚɮɢɨɥɟɬɨɜɵɦ ɨɛɥɭɱɟɧɢɟɦ 

 

2.4.1 ɋɨɫɬɚɜ ɫɨɨɪɭɠɟɧɢɣ ɞɥɹ ɨɱɢɫɬɤɢ ɜɨɞɵ 

 

Ɉɱɢɫɬɧɵɟ ɫɨɨɪɭɠɟɧɢɹ ɹɜɥɹɸɬɫɹ ɨɞɧɢɦ ɢɡ ɨɫɧɨɜɧɵɯ ɷɥɟɦɟɧɬɨɜ ɫɢɫɬɟɦɵ 

ɜɨɞɨɫɧɚɛɠɟɧɢɹ.  

ȼɵɛɨɪ ɫɨɫɬɚɜɚ ɫɨɨɪɭɠɟɧɢɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫ ɭɱɟɬɨɦ ɩɨɤɚɡɚɬɟɥɟɣ ɤɚɱɟɫɬɜɚ 

ɜɨɞɵ, ɬɪɟɛɨɜɚɧɢɣ ɤ ɤɚɱɟɫɬɜɭ ɩɢɬɶɟɜɨɣ ɜɨɞɵ, ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɨɱɢɫɬɧɵɯ ɫɨ-

ɨɪɭɠɟɧɢɣ, ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɨɛɨɫɧɨɜɚɧɢɹ.  

 

 

Ɋɢɫɭɧɨɤ 2.4 – Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɜɨɞɨɩɨɞɝɨɬɨɜɤɢ. 

 

Ⱦɚɧɧɚɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ (ɫɨɝɥɚɫɧɨ ɪɢɫ.2.4) ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ1 – ɬɟɩ-

ɥɨɨɛɦɟɧɧɢɤ, 2 – ɚɤɤɭɦɭɥɢɪɭɸɳɚɹ ɟɦɤɨɫɬɶ; 3, 6 – ɧɚɫɨɫɧɚɹ ɫɬɚɧɰɢɹ; 

4 - ɨɫɜɟɬɥɢɬɟɥɶɧɵɟ ɮɢɥɶɬɪɵ, 5 – ɫɨɪɛɰɢɨɧɧɵɟ ɮɢɥɶɬɪɵ, 7 -  ɪɟɡɟɪɜɭɚɪ ɱɢɫɬɨɣ 

ɜɨɞɵ. Ⱦɨɩɨɥɧɢɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ: ɝɨɪɢɡɨɧɬɚɥɶɧɵɟ ɩɟɫɤɨɥɨɜɤɢ; ɪɟɡɟɪɜɭɚɪ 

ɩɪɨɦɵɜɧɨɣ ɜɨɞɵ. 

 

2.4.2 ɉɨɞɛɨɪ ɬɟɩɥɨɨɛɦɟɧɧɨɝɨ ɚɩɩɚɪɚɬɚ 

 

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

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

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

1 2 3 4 5 6 7



43 
 

ɬɨɱɧɢɤɨɦ ɩɚɪɚ ɫɥɭɠɚɬ ɬɟɩɥɨɝɟɧɟɪɢɪɭɸɳɚɹ ɭɫɬɚɧɨɜɤɚ ɩɨɫɟɥɤɚ. Ɍɟɩɥɨɨɛɦɟɧɧɢɤ 

ɢɫɩɨɥɧɟɧɢɹ ɌɌɆ - ɦɧɨɝɨɩɨɬɨɱɧɵɣ ɪɚɡɛɨɪɧɵɣ. ɉɪɢɦɟɧɹɟɬɫɹ ɬɚɦ, ɝɞɟ ɟɫɬɶ 

ɛɨɥɶɲɢɟ ɪɚɫɯɨɞɵ ɪɚɛɨɱɢɯ ɫɪɟɞ (ɨɬ 10 ɞɨ 300 ɬɨɧɧ ɜ ɱɚɫ). ɇɚ ɬɟɩɥɨɨɛɦɟɧɧɢɤɚɯ 

ɬɚɤɨɝɨ ɬɢɩɚ ɨɪɝɚɧɢɡɨɜɚɧɵ ɩɪɨɰɟɫɫɵ ɬɟɩɥɨɨɛɦɟɧɚ ɬɢɩɚ: ɠɢɞɤɨɫɬɶ-ɠɢɞɤɨɫɬɶ, 

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

ɬɟɩɥɨɨɛɦɟɧɧɵɯ ɬɪɭɛ. 

 

Ɍɚɛɥɢɰɚ 2.4 – Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɬɟɩɥɨɨɛɦɟɧɧɨɝɨ ɚɩɩɚɪɚɬɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɚɪɚɦɟɬɪɨɜ Ɂɧɚɱɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɞɥɹ ɬɟɩ-
ɥɨɨɛɦɟɧɧɢɤɨɜ ɬɢɩɚ 

ɉɨɜɟɪɯɧɨɫɬɶ ɬɟɩɥɨɨɛɦɟɧɚ ɝɥɚɞɤɢɯ ɬɪɭɛ, ɦ2 3,9-93,0 
ɇɚɪɭɠɧɵɣ ɞɢɚɦɟɬɪ ɬɟɩɥɨɨɛɦɟɧɧɵɯ ɬɪɭɛ, ɦɦ 38; 48; 57 
ɇɚɪɭɠɧɵɣ ɞɢɚɦɟɬɪ ɤɨɠɭɯɨɜɵɯ ɬɪɭɛ, ɦɦ 89; 108. 
ɍɫɥɨɜɧɨɟ ɞɚɜɥɟɧɢɟ, Ɇɉɚ,  ɧɟ ɛɨɥɟɟ 1,6; 4,0 
Ɍɟɦɩɟɪɚɬɭɪɚ ɪɚɛɨɱɟɣ ɫɪɟɞɵ, ɋ Ɉɬ ɦɢɧɭɫ 30 ɞɨ 400 
Ⱦɥɢɧɚ ɬɟɩɥɨɨɛɦɟɧɧɵɯ ɬɪɭɛ,  ɦɦ 3000; 4500; 6000; 9000. 

 
2.4.3 Ⱥɤɤɭɦɭɥɢɪɭɸɳɚɹ ɟɦɤɨɫɬɶ 

 

Ɉɛɴɟɦ ɚɤɤɭɦɭɥɢɪɭɸɳɟɣ ɟɦɤɨɫɬɢ ɪɚɜɟɧ ɦɚɤɫɢɦɚɥɶɧɨɦɭ ɨɫɬɚɬɤɭ ɜɨɞɵ ɜ 

ɩɪɨɦɟɠɭɬɨɤ ɜɪɟɦɟɧɢ 5-6 ɱɚɫɨɜ. 

 

Wɚɤɤ = 1470,6 ɦ3. 

 

ɉɪɢɧɢɦɚɟɦ 10 ɟɦɤɨɫɬɟɣ ɩɨ 150 ɦ3. 

 

2.4.4 Ɋɚɫɱɟɬ ɨɫɜɟɬɢɬɟɥɶɧɵɯ ɮɢɥɶɬɪɨɜ  

 

ȼ ɤɚɱɟɫɬɜɟ ɨɫɜɟɬɥɢɬɟɥɶɧɵɯ ɮɢɥɶɬɪɨɜ ɩɪɢɦɟɧɹɟɦ ɫɜɟɪɯɫɤɨɪɨɫɬɧɨɣ ɮɢɥɶɬɪ 

ɇɢɤɢɮɨɪɨɜɚ. 

Ɋɚɫɱɟɬ ɮɢɥɶɬɪɨɜ ɜɵɩɨɥɧɹɸɬ ɢɫɯɨɞɹ ɢɡ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɫ ɭɱɟɬɨɦ ɪɚɫ-

ɯɨɞɚ ɨɫɜɟɬɥɟɧɧɨɣ ɜɨɞɵ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ ɜɫɟɯ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɮɢɥɶɬɪɨɜ. 

Ɉɛɳɚɹ ɩɥɨɳɚɞɶ ɮɢɥɶɬɪɨɜɚɧɢɹ F, ɦ2, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
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F = 
Qɫɭɬ

T ∙Vɮ− 3,6∙n∙ω∙ t1− n∙t2 ∙Vɮ
                (2.58) 

 

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

Vɮ – ɪɚɫɱɟɬɧɚɹ ɫɤɨɪɨɫɬɶ ɮɢɥɶɬɪɨɜɚɧɢɹ; 

n – ɤɨɥɢɱɟɫɬɜɨ ɩɪɨɦɵɜɨɤ ɤɚɠɞɨɝɨ ɮɢɥɶɬɪɚ ɡɚ ɫɭɬɤɢ; 

ω – ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɩɪɨɦɵɜɤɢ; 

t1 – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɩɪɨɦɵɜɤɢ; 

t2 – ɜɪɟɦɹ ɩɪɨɫɬɨɹ ɮɢɥɶɬɪɚ. 

 

F = 
7058,9

24∙25− 3,6∙2∙12,5∙0,1− 2∙0,33∙25    = 12,3 ɦ2       

 

Ʉɨɥɢɱɟɫɬɜɨ ɮɢɥɶɬɪɨɜ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ  

 

N = 0.5√F                     (2.59) 

 

N = 0.5√12.3 = 1.75 ≈  2 ɲɬ. 

 

ɋɤɨɪɨɫɬɶ ɮɢɥɶɬɪɨɜɚɧɢɹ ɩɪɢ ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ: 

 

Vɧ=
Qч

fa .          (2.60) 

 

Vɧ=
294,1
2∙12,3

= 11,9ɦ/ч. 

 

ɋɪɟɞɧɟɱɚɫɨɜɨɣ ɪɚɫɯɨɞ ɜɨɞɵ ɧɚ ɩɪɨɦɵɜɤɭ ɮɢɥɶɬɪɨɜ: 

 

q=
dra
24 ,          (2.61) 
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ɝɞɟ r – ɱɢɫɥɨ ɩɪɨɦɵɜɨɤ ɤɚɠɞɨɝɨ ɮɢɥɶɬɪɚ ɜ ɫɭɬɤɢ, ɩɪɢɧɢɦɚɟɬɫɹ 1-2; 

 

d – ɪɚɫɯɨɞ ɜɨɞɵ ɧɚ ɨɞɧɭ ɩɪɨɦɵɜɤɭ ɮɢɥɶɬɪɚ: 

 

1000
60tfi

=d ,          (2.62) 

 

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

ɝɪɭɡɤɨɣ ɚɧɬɪɚɰɢɬɨɦ i = 12 ɥ/(ɫ-ɦ2); 

t – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɜɡɪɵɯɥɹɸɳɟɣ ɩɪɨɦɵɜɤɢ, ɩɪɢɧɢɦɚɟɬɫɹ 20 ɦɢɧ 

(0,33 ɱɚɫɚ). 

 

d=
12∙60∙0,33∙12,3

1000
= 2,9ɦ3

; 

 

q=
2,9∙2∙2

24
= 0,48ɦ3/ч . 

 

ɋɤɨɪɨɫɬɶ ɮɢɥɶɬɪɚɰɢɢ ɩɪɢ ɮɨɪɫɢɪɨɜɚɧɧɨɦ ɪɟɠɢɦɟ: 

 

Vɮ=
Qч

f (a− 1)
.          (2.63) 

 

Vɮ=
294,1

12,3∙(2− 1)
= 23,9ɦ/ч. 

 

2.4.5 Ɋɟɡɟɪɜɭɚɪ ɩɪɨɦɵɜɧɨɣ ɜɨɞɵ 

 

Wɩɪɨɦ=
2it 3600fa

1000 , ɦ3         (2.64) 

 

Wɩɪɨɦ=
2∙12,0∙0,33∙3600∙12,3∙2

1000
= 701ɦ3

. 
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ɉɪɢɧɢɦɚɟɦ ɠɟɥɟɡɨɛɟɬɨɧɧɵɣ ɪɟɡɟɪɜɭɚɪ ɧɚ 700 ɦ3. 

 

2.4.6 Ɋɚɫɱɟɬ ɫɨɪɛɰɢɨɧɧɵɯ ɮɢɥɶɬɪɨɜ ɞɥɹ ɨɱɢɫɬɤɢ ɦɧɨɝɨɤɨɦɩɨɧɟɧɬɧɨɣ ɜɨ-

ɞɵ 

 

ȼ ɤɚɱɟɫɬɜɟ ɡɚɝɪɭɡɤɢ ɮɢɥɶɬɪɨɜ ɢɫɩɨɥɶɡɭɟɦ ɛɨɧɵ ɫ ɚɞɫɨɪɛɟɧɬɨɦ «ɉɟɧɨɫɢ-

ɥɢɤɚɬ».  

ɇɚɯɨɞɢɦ ɨɛɳɭɸ ɩɥɨɳɚɞɶ ɨɞɧɨɜɪɟɦɟɧɧɨ ɢ ɩɚɪɚɥɥɟɥɶɧɨ ɪɚɛɨɬɚɸɳɢɯ ɚɞ-

ɫɨɪɛɟɧɬɨɜ: 

 

F ɫ=
Qч

V ,          (2.65) 

 

ɝɞɟ V – ɫɤɨɪɨɫɬɶ ɮɢɥɶɬɪɚɰɢɢ ɜɨɞɵ ɱɟɪɟɡ ɫɨɪɛɟɧɬ, ɩɪɢɧɢɦɚɟɦ V = 12 ɦ/ɫ. 

 

Fɫ=
294,1

12
= 24,5ɦ2

. 

 

Ʉɨɥɢɱɟɫɬɜɨ ɩɚɪɚɥɥɟɥɶɧɨ ɢ ɨɞɧɨɜɪɟɦɟɧɧɨ ɪɚɛɨɬɚɸɳɢɯ ɥɢɧɢɣ ɚɞɫɨɪɛɟɧɬɨɜ 

ɩɪɢ Dabs = 1,5 ɦ: 

 

   

 f

F
=

N
b

,          (2.66) 

 

ɝɞɟ fabs – ɩɥɨɳɚɞɶ ɫɟɱɟɧɢɹ ɨɞɧɨɝɨ ɮɢɥɶɬɪɚ, ɦ2: 

 

 
4

2Df

π=s

,          (2.67) 
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Ⱦɥɹ ɬɪɟɯɤɚɦɟɪɧɨɝɨ ɮɢɥɶɬɪɚ: 

 

  2
2

3 5,3
4
1,53,14 ɦ=

f
=

; 

 

  ɲɬ==
N

b 4,6
5,3
24,5 . 

 

ɉɪɢɧɢɦɚɟɦ ɤ ɪɚɛɨɬɟ 5 ɩɚɪɚɥɥɟɥɶɧɨ ɢ ɨɞɧɨɜɪɟɦɟɧɧɨ ɪɚɛɨɬɚɸɳɢɯ ɥɢɧɢɣ 

ɚɞɫɨɪɛɟɧɬɨɜ ɩɪɢ ɫɤɨɪɨɫɬɢ ɮɢɥɶɬɪɚɰɢɢ 12 ɦ/ɱ. 

 

Ɇɚɤɫɢɦɚɥɶɧɚɹ ɞɨɡɚ ɫɨɪɛɟɧɬɚ: 

 

Dsb
max=

Cɧ− ɋɤ
asb

max ,          (2.68) 

 

ɝɞɟ ɋɧ, ɋɤ – ɤɨɧɰɟɧɬɪɚɰɢɹ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɜ ɢɫɯɨɞɧɨɣ ɢ ɮɢɥɶɬɪɨɜɚɧɧɨɣ 

ɜɨɞɟ, ɦɝ/ ɞɦ3. ɋɧ = 0,8 ɦɝ/ ɞɦ3, ɋɤ = 0,22 ɦɝ/ ɞɦ3; 

asb
max

 – ɦɚɤɫɢɦɚɥɶɧɚɹ ɫɨɪɛɰɢɨɧɧɚɹ ɟɦɤɨɫɬɶ ɫɨɪɛɟɧɬɚ, ɦɝ/ɞɦ3: 

 

asb
max= 253√ɋɧ ,         (2.69) 

 

asb
max= 253√0,8= 226,3 ɦɝ/ ɞɦ3; 

 

Dsb
max=

0,8− 0,22
226,3

= 0,003ɦɝ/ɞɦ3

. 

 

Ɉɪɢɟɧɬɢɪɨɜɨɱɧɚɹ ɜɵɫɨɬɚ ɡɚɝɪɭɡɤɢ, ɪɚɜɧɚɹ ɜɵɫɨɬɟ ɚɞɫɨɪɛɟɪɚ: 
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H=
Dsb

max
tads

op

kadsasb

max ,          (2.70) 

 

ɝɞɟ tads
op

 - ɨɪɢɟɧɬɢɪɨɜɨɱɧɚɹ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɪɚɛɨɬɵ ɭɫɬɚɧɨɜɤɢ ɞɨ ɩɪɨ-

ɫɤɨɤɚ; 

kads - ɡɚɞɚɧɧɚɹ ɫɬɟɩɟɧɶ ɢɫɱɟɪɩɚɧɢɹ ɟɦɤɨɫɬɢ ɫɨɪɛɟɧɬɚ. ɋɨɝɥɚɫɧɨ ɷɤɫɩɟɪɢ-

ɦɟɧɬɚɥɶɧɵɦ ɞɚɧɧɵɦ kads= 0,5.  

 

H=
0,003∙298,4∙24

0,5∙226,3
= 0,5ɦ. 

 

Ⱦɨɡɚ ɫɨɪɛɟɧɬɚ, ɜɵɝɪɭɠɚɟɦɨɝɨ ɢɡ ɚɞɫɨɪɛɟɪɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 

max
sbsb

ɤn
sb ɚK

CC
=D


 

 

ɝɞɟ K sb −ɡɚɞɚɧɧɚɹ ɫɬɟɩɟɧɶ ɢɫɱɟɪɩɚɧɢɹ ɟɦɤɨɫɬɢ ɫɨɪɛɟɧɬɚ. ɋɨɝɥɚɫɧɨ ɷɤɫɩɟ-

ɪɢɦɟɧɬɚɥɶɧɵɦ ɞɚɧɧɵɦ Ʉsb= 0,5. 

 

226,30,5
0,220,83

=Dsb  = 0,005 ɦɝ/ɞɦ3. 

 

Ⱦɥɹ ɩɟɪɟɤɚɱɤɢ ɜɨɞɵ ɜ Ɋɑȼ ɩɪɢɧɢɦɚɟɦ 3 ɧɚɫɨɫɚ ɝɨɪɢɡɨɧɬɚɥɶɧɵɣ DAB 

KDNE 125-250/230. 

 

2.4.8 Ɋɚɫɱɟɬ ɨɛɟɡɡɚɪɚɠɢɜɚɧɢɹ ɜɨɞɵ ɛɚɤɬɟɪɢɰɢɞɧɵɦɢ ɥɭɱɚɦɢ 

 

Ⱦɟɣɫɬɜɢɟ ɛɚɤɬɟɪɢɰɢɞɧɨɝɨ ɨɛɥɭɱɟɧɢɹ ɹɜɥɹɟɬɫɹ ɩɨɱɬɢ ɦɝɧɨɜɟɧɧɵɦ, ɢ, ɫɥɟ-

ɞɨɜɚɬɟɥɶɧɨ, ɜɨɞɚ, ɩɪɨɲɟɞɲɚɹ ɱɟɪɟɡ ɭɫɬɚɧɨɜɤɭ, ɦɨɠɟɬ ɫɪɚɡɭ ɠɟ ɩɨɫɬɭɩɚɬɶ ɧɟɩɨ-

ɫɪɟɞɫɬɜɟɧɧɨ ɤ ɩɨɬɪɟɛɢɬɟɥɸ. 
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Ɉɛɟɡɡɚɪɚɠɢɜɚɧɢɟ ɜɨɞɵ ɩɪɨɢɫɯɨɞɢɬ ɜɫɥɟɞɫɬɜɢɟ ɮɨɬɨɯɢɦɢɱɟɫɤɨɝɨ ɜɨɡɞɟɣ-

ɫɬɜɢɹ ɧɚ ɛɚɤɬɟɪɢɢ, ɧɚɯɨɞɹɳɢɟɫɹ ɜ ɜɨɞɟ, ɭɥɶɬɪɚɮɢɨɥɟɬɨɜɨɣ ɛɚɤɬɟɪɢɰɢɞɧɨɣ 

ɷɧɟɪɝɢɢ, ɢɡɥɭɱɚɟɦɨɣ ɫɩɟɰɢɚɥɶɧɵɦɢ ɥɚɦɩɚɦɢ. 

Ɋɚɫɱɟɬɧɵɣ ɛɚɤɬɟɪɢɰɢɞɧɵɣ ɩɨɬɨɤ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ  

 

Fɛ = - 
0

0

ŋŋ1563.4 ɩ

ɱɚɫ P
P

igkαQ 






         (2.71) 

 

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

k – ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɩɪɨɬɢɜɥɹɟɦɨɫɬɢ ɨɛɥɭɱɚɟɦɵɯ ɛɚɤɬɟɪɢɣ; 

Ɋ0 – ɤɨɥɢɱɟɫɬɜɨ ɛɚɤɬɟɪɢɣ ɜ 1 ɥ ɜɨɞɵ, ɢɥɢ ɤɨɥɢ-ɢɧɞɟɤɫ ɜɨɞɵ; 

Ɋ – ɤɨɥɢɱɟɫɬɜɨ ɜɨɞɵ ɜ 1 ɥ ɜɨɞɵ ɩɨɫɥɟ ɨɛɥɭɱɟɧɢɹ; 
ŋɩ  – ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɛɚɤɬɟɪɢɰɢɞɧɨɝɨ ɩɨɬɨɤɚ; 
ŋ0  – ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɛɚɤɬɟɪɢɰɢɞɧɨɝɨ ɢɡɥɭɱɟɧɢɹ, ɡɚɜɢɫɹɳɟɝɨ 

ɨɬ ɬɨɥɳɢɧɵ ɫɥɨɹ ɜɨɞɵ ɢ ɬ.ɩ. 

 

Fɛ = - 
294,12∙0,1∙2500∙(− 3)

1563,4∙0,9∙0,9  = 174,2 ɜɬ. 

 

ɉɨɬɪɟɛɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɥɚɦɩ ɫɨɫɬɚɜɢɬ  

 

n = Fɛ / Fɥ           (2.72) 

 

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

ɝɨɪɟɧɢɹ. Ⱦɥɹ Ȼɍȼ – 60ɉ ɫɨɫɬɚɜɢɬ 4 ɜɬ. 

 

n = 174 /4 = 44 ɲɬ. 

 

ɉɨɞɛɢɪɚɟɦ ɭɫɬɚɧɨɜɤɭ Ɉȼ – 34 ɞɥɹ ɧɟɩɨɝɪɭɠɧɵɯ ɥɚɦɩ. 
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Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ ɨɛɟɡɡɚɪɚɠɢɜɚɧɢɟ ɜɨɞɵ 

 

S = 
N ∙n
Qчаɫ

           (2.73) 

ɝɞɟ N – ɦɨɳɧɨɫɬɶ, ɩɨɬɪɟɛɥɹɟɦɚɹ ɨɞɧɨɣ ɥɚɦɩɨɣ. 

 

S=
60∙44

294,2 =9ɜɬ∙ɱ/ɦ
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2.5 Ƚɪɚɧɢɰɵ ɁɋɈ 

 

ɇɚ ɨɫɧɨɜɚɧɢɢ ɋɚɧɉɢɇ 2.1.4.1110-02 ɢ ɩɪɨɟɤɬɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ ɪɚɫɫɱɢ-

ɬɵɜɚɟɦ ɪɚɞɢɭɫɵ I,II ,III  ɩɨɹɫɨɜ ɁɋɈ ɜɨɞɨɡɚɛɨɪɧɨɝɨ ɫɨɨɪɭɠɟɧɢɹ ɢɡ ɩɨɞɡɟɦɧɵɯ 

ɜɨɞɨɢɫɬɨɱɧɢɤɨɜ, ɫɨɫɬɨɹɳɟɝɨ ɢɡ 22 ɪɚɛɨɱɢɯ ɫɤɜɚɠɢɧ, ɩɪɢ ɫɥɟɞɭɸɳɢɯ  ɝɢɞɪɨ-

ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɚɯ: 

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

m – ɫɪɟɞɧɹɹ ɦɨɳɧɨɫɬɶ ɡɨɧɵ ɚɤɬɢɜɧɨɣ ɮɢɥɶɬɪɚɰɢɢ ɜɨɞɨɧɨɫɧɨɝɨɝɨɪɢɡɨɧɬɚ 

ɧɚ ɭɱɚɫɬɤɟ ɜɨɞɨɡɚɛɨɪɚ – 35 ɦ; 

n – ɩɨɪɢɫɬɨɫɬɶ ɜɨɞɨɜɦɟɳɚɸɳɢɯ ɩɨɪɨɞ – 0,722; 

i - ɭɤɥɨɧ ɩɨɞɡɟɦɧɨɝɨ ɩɨɬɨɤɚ – 0,004; 

Ʉɮ – ɤɨɷɮɮɢɰɢɟɧɬ ɮɢɥɶɬɪɚɰɢɢ ɜɨɞɨɜɦɟɳɚɸɳɢɯ ɩɨɪɨɞ – 12 ɦ/ɫɭɬ 

q – ɪɚɫɯɨɞ ɟɫɬɟɫɬɜɟɧɧɨɝɨ ɩɨɬɨɤɚ: 

 

q= kɮmi  (2.74) 

 

q= 12∙35∙0,004= 1,68ɦ2
/ɫɭɬ. 

 

ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɞɟɛɢɬ ɜɨɞɨɡɚɛɨɪɚ ɩɨɥɧɨɫɬɶɸ ɤɨɦɩɟɧɫɢɪɭɟɬɫɹ ɟɫɬɟɫɬɜɟɧ-

ɧɵɦ ɩɨɬɨɤɨɦ, ɚ ɪɟɱɧɵɟ ɜɨɞɵ ɧɟ ɭɱɚɫɬɜɭɸɬ ɜ ɩɢɬɚɧɢɢ ɜɨɞɨɡɚɛɨɪɚ. Ɋɚɫɫɬɨɹɧɢɟ ɨɬ 

ɜɨɞɨɡɚɛɨɪɚ ɞɨ ɪɟɤɢ ɏ0 = 167,3 ɦ. 

 

2.5.1 ɉɟɪɜɵɣ ɩɨɹɫ ɁɋɈ  

 

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

ɜɨɡɦɨɠɧɨɫɬɢ ɫɥɭɱɚɣɧɨɝɨ ɢɥɢ ɭɦɵɲɥɟɧɧɨɝɨ ɡɚɝɪɹɡɧɟɧɢɹ ɜɨɞɵ ɢɫɬɨɱɧɢɤɚ ɜ ɦɟ-

ɫɬɟ ɧɚɯɨɠɞɟɧɢɣ ɜɨɞɨɡɚɛɨɪɧɨɝɨ ɫɨɨɪɭɠɟɧɢɹ. 

ɉɨ ɝɢɞɪɨɝɟɨɥɨɝɢɱɟɫɤɢɦ ɭɫɥɨɜɢɹɦ ɩɨɞɡɟɦɧɵɟ ɜɨɞɵ ɩɪɨɟɤɬɢɪɭɟɦɵɯ ɜɨɞɨ-

ɡɚɛɨɪɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɨɬɧɨɫɹɬɫɹ ɤ ɧɟɞɨɫɬɚɬɨɱɧɨ ɡɚɳɢɳɟɧɧɵɦ, ɧɨ ɭɱɢɬɵɜɚɹ 

ɛɥɚɝɨɩɪɢɹɬɧɵɟ ɫɚɧɢɬɚɪɧɵɟ ɢ ɬɨɩɨɝɪɚɮɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ (ɪɚɫɩɨɥɨɠɟɧɢɟ ɧɚ ɡɧɚ-
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ɱɢɬɟɥɶɧɨɦ ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɫɟɥɟɧɧɨɝɨ ɩɭɧɤɬɚ ɢ ɬɟɪɪɢɬɨɪɢɣ ɫɟɥɶɯɨɡɭɝɨɞɢɣ, ɧɚ 

ɬɟɪɪɢɬɨɪɢɢ ɧɟ ɩɨɞɜɟɪɠɟɧɧɨɣ ɬɟɯɧɨɝɟɧɧɨɦɭ ɜɨɡɞɟɣɫɬɜɢɸ) ɝɪɚɧɢɰɭ ɩɟɪɜɨɝɨ ɩɨɹ-

ɫɚ ɡɨɧɵ ɫɚɧɢɬɚɪɧɨɣ ɨɯɪɚɧɵ ɜ ɩɪɨɟɤɬɟ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɭɫɬɚɧɨɜɢɬɶ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 

30 ɦ ɨɬ ɫɤɜɚɠɢɧ, ɱɬɨ ɧɟ ɩɪɨɬɢɜɨɪɟɱɢɬ ɩ. 10.12. ɋɇɢɉ 2.04.02-84.  

Ɇɟɫɬɨɩɨɥɨɠɟɧɢɟ ɫɤɜɚɠɢɧ, ɢɯ ɝɢɞɪɨɝɟɨɥɨɝɢɱɟɫɤɢɟ ɢ ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ ɨɫɨ-

ɛɟɧɧɨɫɬɢ ɢɦɟɸɬ ɪɹɞ ɛɥɚɝɨɩɪɢɹɬɧɵɯ ɭɫɥɨɜɢɣ, ɩɪɟɩɹɬɫɬɜɭɸɳɢɯ ɫɥɭɱɚɣɧɨɦɭ ɩɨ-

ɩɚɞɚɧɢɸ ɡɚɝɪɹɡɧɟɧɢɣ:  

– ɰɟɦɟɧɬɚɠ ɤɨɧɞɭɤɬɨɪɚ ɜ ɢɧɬɟɪɜɚɥɟ 0-15 ɦ;   

– ɨɛɭɫɬɪɨɣɫɬɜɨ ɡɚɬɪɭɛɧɨɣ ɰɟɦɟɧɬɚɰɢɢ; 

– ɨɛɨɪɭɞɨɜɚɧɢɟ ɛɟɬɨɧɧɨɣ ɩɨɞɭɲɤɢ ɜɨɤɪɭɝ ɫɤɜɚɠɢɧɵ; 

– ɫɬɜɨɥ ɫɤɜɚɠɢɧɵ ɨɛɭɫɬɪɨɟɧ ɨɝɨɥɨɜɤɨɦ ɢ ɪɚɡɦɟɳɟɧ ɜ ɩɚɜɢɥɶɨɧɟ. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɟ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɋɚɧɉɢɇ 2.1.4.1110-02 ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɩɟɪ-

ɜɨɝɨ ɩɨɹɫɚ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɫɥɟɞɭɸɳɢɟ ɦɟɪɨɩɪɢɹɬɢɹ:  

- ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɩɨ ɩɟɪɢɦɟɬɪɭ 1 ɩɨɹɫɚ ɁɋɈ ɝɥɭɯɨɝɨ ɠɟɥɟɡɨɛɟɬɨɧɧɨɝɨ 

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

ɫɬɨɪɨɧɵ;  

- ɩɪɨɜɟɞɟɧɢɟ ɩɥɚɧɢɪɨɜɨɱɧɵɯ ɪɟɲɟɧɢɣ ɩɨ ɨɬɜɨɞɭ ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ ɫɬɨɤɚ, 

ɧɚ ɜɴɟɡɞɟ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɜɨɪɨɬɚ.  

 

2.5.2 ȼɬɨɪɨɣ ɩɨɹɫ ɁɋɈ 

 

Ɋɚɫɱɟɬ ɝɪɚɧɢɰ ɜɬɨɪɨɝɨ ɩɨɹɫɚ ɨɫɧɨɜɚɧ ɧɚ ɦɟɬɨɞɢɤɟ ɇɂɂ ȼɈȾȽȿɈ, ɪɚɫɱɟɬ-

ɧɨɟ ɜɪɟɦɹ Ɍɦ (ɜɪɟɦɹ ɩɪɨɞɜɢɠɟɧɢɹ ɦɢɤɪɨɛɧɨɝɨ ɡɚɪɚɠɟɧɢɹ) ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɨɟ 

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

ɨɝɪɚɧɢɱɟɧɧɵɣ ɩɥɚɫɬɢɧɟ ɢɦɟɟɬ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ ɫɜɹɡɢ ɫ ɜɨɞɨɟɦɨɦ. Ɋɚɫɱɟɬ ɚɧɚ-

ɥɢɬɢɱɟɫɤɨɣ ɤɨɨɪɞɢɧɚɬɵ ɏɜ ɜɨɞɨɪɚɡɞɟɥɶɧɨɣ ɬɨɱɤɢ: 

 

Хɜ= Х0∙√1− Q
π∙Xo ∙q, (2.75) 
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ɝɞɟ ɏ0 – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɪɟɤɢ ɞɨ ɜɨɞɨɡɚɛɨɪɚ, ɦ; 

Q – ɞɟɛɢɬ ɜɨɞɨɡɚɛɨɪɚ; 

q– ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɩɨɬɨɤɚ ɩɨɞɡɟɦɧɵɯ ɜɨɞ. 

 

442.6
1,68167,33,14

7058,9
1167,3 ==Хɜ  . 

 

ɉɨɝɪɟɲɧɨɫɬɢ ɨɬɤɥɨɧɟɧɢɹ: 

 

Xɜ
1
=
Хȼ
ХɈ, (2.76) 

 

Xɜ
1=

442.6
167,3

= 2,6. 

 

Ɉɛɳɢɣ ɪɚɞɢɭɫ ɝɪɚɧɢɰɵ ɜɬɨɪɨɝɨ ɩɨɹɫɚ ɧɚɯɨɞɢɦ ɩɨ ɮɨɪɦɭɥɟ 

 

πmn
QT

=R M
2 , (2.77) 

 

ɦ==R 129
0,772353,14
2007058,9

2 . 

 

ɉɨɝɪɟɲɧɨɫɬɶ ɨɬɤɥɨɧɟɧɢɹ: 

 

T
1
=

q∙T M

Xo ∙m∙n , (2.78) 

 

T1=
1,68∙200

167,3∙35∙0,722
= 0,07 . 

 

Ɋɚɫɫɬɨɹɧɢɟ ɜɜɟɪɯ ɩɨ ɩɨɬɨɤɭ ɞɜɢɠɟɧɢɹ ɩɨɞɡɟɦɧɵɯ ɜɨɞ: 
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R= Rq+∆R;  (2.79) 

 

Rq=
Ɍɦ∙q
m∙n ;  (2.80) 

 

ɝɞɟ Rq - ɪɚɫɫɬɨɹɧɢɟ, ɩɪɟɨɞɨɥɟɜɚɟɦɨɟ ɱɚɫɬɢɰɚɦɢ ɜɨɞɵ ɩɪɢ ɞɜɢɠɟɧɢɢ ɫɨ 

ɫɤɨɪɨɫɬɶɸ ɛɵɬɨɜɨɝɨ ɩɨɬɨɤɚ q. 

 

Rq=
200∙1,68
35∙0,722

= 12,4ɦ. 

 

Δ R = Δ R1∙ ɏɨ; (2.81) 

 

ɝɞɟ Δ R1 ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɵɦ 0,68; 

 

∆R= 0,68∙167,3= 113,8ɦ. 

 

R= 12,4+113,8= 126,2ɦ . 

 

Ɋɚɫɫɬɨɹɧɢɟ ɜɧɢɡ ɩɨ ɩɨɬɨɤɭ r ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 

 

Хɨ;r=r 1  (2.82) 

 

ɝɞɟ ɡɧɚɱɟɧɢɟ r 1= 0,6; 

 

r = 0,6∙167,3= 100,4ɦ. 

 

ɒɢɪɢɧɭ ɁɋɈ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 
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Lnmπ
ТɦQ

=d
2  ; (2.83) 

 

L= R+r , 

 (2.84) 

L= 126,2+100,4= 226,6ɦ ; 

 

ɦ==d 146,9
226,60,772353,14

2007058,92 . 

 

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

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɪɚɡɦɟɪɵ II  ɩɨɹɫɚ ɁɋɈ ɞɚɧɧɨɝɨ ɜɨɞɨɡɚɛɨɪɚ ɫɥɟɞɭɸɳɢɟ: 

 ɨɛɳɢɣ ɪɚɞɢɭɫ (R2) = 129 ɦ; 

 ɜɜɟɪɯ ɩɨ ɩɨɬɨɤɭ ( R ) = 126,2 ɦ; 

 ɜɧɢɡ ɩɨ ɩɨɬɨɤɭ (r) = 100,4 ɦ; 

 ɨɛɳɚɹ ɲɢɪɢɧɚ (2d) = 293,7 ɦ. 

 

2.5.3 Ɍɪɟɬɢɣ ɩɨɹɫ ɁɋɈ 

 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɝɪɚɧɢɰ ɁɋɈ ɬɪɟɬɶɟɝɨ ɩɨɹɫɚ ɪɚɫɱɟɬɧɨɟ ɜɪɟɦɹ Ɍɯ (ɜɪɟɦɹ 

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

ɧɢɦɚɟɦ ɪɚɜɧɨɟ ɩɟɪɢɨɞɭ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨɞɨɡɚɛɨɪɚ 9125 ɫɭɬɨɤ ɫ ɧɚɫɬɨɹɳɟɝɨ ɜɪɟ-

ɦɟɧɢ. 

ȼ ɢɡɨɥɢɪɨɜɚɧɧɨɦ ɩɥɚɫɬɟ ɪɚɫɱɟɬ ɝɪɚɧɢɰɵ III ɩɨɹɫɚ ɁɋɈ ɩɪɨɢɡɜɨɞɢɦ ɩɨ 

ɮɨɪɦɭɥɟ 

 

;
nmπ

ТɯQ
=R3 (2.84) 

 

ɦ==R 871,3
0,772353,14
91257058,9

3 . 
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ɋɪɟɞɧɢɣ ɩɨɹɫ ɫɬɪɨɝɨɣ ɨɯɪɚɧɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ ɫɪɟɞɧɟɚɪɢɮɦɟɬɢɱɟɫɤɨɟ 

ɜɬɨɪɨɝɨ ɢ ɬɪɟɬɶɟɝɨ ɩɨɹɫɨɜ ɁɋɈ: 

 

R=
R2+R3

2 , (2.85) 

 

R=
129+871,3

2
= 500,15ɦ . 

 

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

ɫɤɜɚɠɢɧɵ ɜɨɞɨɡɚɛɨɪɚ. 

 

2.5.4 ɉɪɚɜɢɥɚ ɢ ɪɟɠɢɦ ɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɬɟɪɪɢɬɨɪɢɣ, ɜɯɨ-

ɞɹɳɢɯ ɜ ɁɋɈ 

 

Ɍɟɪɪɢɬɨɪɢɹ ɩɟɪɜɨɝɨ ɩɨɹɫɚ ɁɋɈ ɞɨɥɠɧɚ ɛɵɬɶ ɫɩɥɚɧɢɪɨɜɚɧɚ ɞɥɹ ɨɬɜɨɞɚ ɩɨ-

ɜɟɪɯɧɨɫɬɧɨɝɨ ɫɬɨɤɚ ɡɚ ɟɟ ɩɪɟɞɟɥɵ, ɨɡɟɥɟɧɟɧɚ, ɨɝɪɚɠɞɟɧɚ ɢ ɨɛɟɫɩɟɱɟɧɚ ɨɯɪɚɧɨɣ.  

Ⱦɨɪɨɠɤɢ ɤ ɫɨɨɪɭɠɟɧɢɹɦ ɞɨɥɠɧɵ ɢɦɟɬɶ ɬɜɟɪɞɨɟ ɩɨɤɪɵɬɢɟ.  

ȼɨɞɨɩɪɨɜɨɞɧɵɟ ɫɨɨɪɭɠɟɧɢɹ ɞɨɥɠɧɵ ɛɵɬɶ ɨɛɭɫɬɪɨɟɧɵ ɫ ɭɱɟɬɨɦ ɩɪɟɞɨɬ-

ɜɪɚɳɟɧɢɹ ɜɨɡɦɨɠɧɨɫɬɢ ɡɚɝɪɹɡɧɟɧɢɹ ɩɢɬɶɟɜɨɣ ɜɨɞɵ ɱɟɪɟɡ ɨɝɨɥɨɜɤɢ ɢ ɭɫɬɶɹ 

ɫɤɜɚɠɢɧ, ɥɸɤɢ ɢ ɩɟɪɟɥɢɜɧɵɟ ɬɪɭɛɵ ɪɟɡɟɪɜɭɚɪɨɜ ɢ ɭɫɬɪɨɣɫɬɜɚ ɡɚɥɢɜɤɢ ɧɚɫɨɫɨɜ.  

ȼɨɞɨɡɚɛɨɪɵ ɞɨɥɠɧɵ ɛɵɬɶ ɨɛɨɪɭɞɨɜɚɧɵ ɚɩɩɚɪɚɬɭɪɨɣ ɞɥɹ ɫɢɫɬɟɦɚɬɢɱɟɫɤɨ-

ɝɨ ɤɨɧɬɪɨɥɹ ɫɨɨɬɜɟɬɫɬɜɢɹ ɮɚɤɬɢɱɟɫɤɨɝɨ ɞɟɛɢɬɚ ɩɪɨɟɤɬɧɨɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ, 

ɩɪɟɞɭɫɦɨɬɪɟɧɧɨɣ ɩɪɢ ɟɝɨ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɢ ɨɛɨɫɧɨɜɚɧɢɢ ɝɪɚɧɢɰ ɁɋɈ.  

Ɂɞɚɧɢɹ ɞɨɥɠɧɵ ɛɵɬɶ ɨɛɨɪɭɞɨɜɚɧɵ ɤɚɧɚɥɢɡɚɰɢɟɣ ɫ ɨɬɜɟɞɟɧɢɟɦ ɫɬɨɱɧɵɯ 

ɜɨɞ ɜ ɛɥɢɠɚɣɲɭɸ ɫɢɫɬɟɦɭ ɛɵɬɨɜɨɣ ɢɥɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɤɚɧɚɥɢɡɚɰɢɢ, ɢɥɢ ɧɚ 

ɦɟɫɬɧɵɟ ɫɬɚɧɰɢɢ ɨɱɢɫɬɧɵɯ ɫɨɨɪɭɠɟɧɢɣ, ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɡɚ ɩɪɟɞɟɥɚɦɢ ɩɟɪɜɨɝɨ 

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

ɤɥɸɱɢɬɟɥɶɧɵɯ ɫɥɭɱɚɹɯ ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɤɚɧɚɥɢɡɚɰɢɢ ɞɨɥɠɧɵ ɭɫɬɪɚɢɜɚɬɶɫɹ ɜɨ-

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

ɡɟ.  

ɇɚ ɬɟɪɪɢɬɨɪɢɢ ɁɋɈ ɩɟɪɜɨɝɨ ɩɨɹɫɚ ɧɟ ɞɨɩɭɫɤɚɸɬɫɹ: 

- ɩɨɫɚɞɤɚ ɜɵɫɨɤɨɫɬɜɨɥɶɧɵɯ ɞɟɪɟɜɶɟɜ;  

- ɜɫɟ ɜɢɞɵ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɧɟ ɢɦɟɸɳɢɟ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɝɨ ɨɬɧɨɲɟɧɢɹ ɤ 

ɷɤɫɩɥɭɚɬɚɰɢɢ, ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɢ ɪɚɫɲɢɪɟɧɢɸ ɜɨɞɨɩɪɨɜɨɞɧɵɯ ɫɨɨɪɭɠɟɧɢɣ;  

- ɩɪɨɤɥɚɞɤɚ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɪɚɡɥɢɱɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ;  

- ɪɚɡɦɟɳɟɧɢɟ ɠɢɥɵɯ ɢ ɯɨɡɹɣɫɬɜɟɧɧɨ-ɛɵɬɨɜɵɯ ɡɞɚɧɢɣ; 

- ɩɪɨɠɢɜɚɧɢɟ ɥɸɞɟɣ;  

- ɩɪɢɦɟɧɟɧɢɟ ɹɞɨɯɢɦɢɤɚɬɨɜ ɢ ɭɞɨɛɪɟɧɢɣ.  

 

2.5.5 ɉɪɚɜɢɥɚ ɢ ɪɟɠɢɦ ɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɬɟɪɪɢɬɨɪɢɣ, ɜɯɨ-

ɞɹɳɢɯ ɜ ɁɋɈ ɜɬɨɪɨɝɨ ɩɨɹɫɚ 

 

ɇɚ ɬɟɪɪɢɬɨɪɢɢ, ɜɯɨɞɹɳɢɯ ɜ ɡɨɧɭ ɫɚɧɢɬɚɪɧɨɣ ɨɯɪɚɧɵ ɜɬɨɪɨɝɨ ɩɨɹɫɚ ɬɪɟɛɭ-

ɟɬɫɹ:  

- ɜɵɹɜɥɟɧɢɟ ɨɛɴɟɤɬɨɜ, ɡɚɝɪɹɡɧɹɸɳɢɯ ɢɫɬɨɱɧɢɤ ɜɨɞɨɫɧɚɛɠɟɧɢɹ, ɫ ɪɚɡɪɚ-

ɛɨɬɤɨɣ ɤɨɧɤɪɟɬɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ, ɨɛɟɫɩɟɱɟɧɧɵɯ ɢɫɬɨɱɧɢɤɚɦɢ ɮɢɧɚɧɫɢɪɨɜɚɧɢɹ, 

ɩɨɞɪɹɞɧɵɦɢ ɨɪɝɚɧɢɡɚɰɢɹɦɢ ɢ ɫɨɝɥɚɫɨɜɚɧɧɵɯ ɫ ɰɟɧɬɪɨɦ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɫɚ-

ɧɢɬɚɪɧɨ-ɷɩɢɞɟɦɢɨɥɨɝɢɱɟɫɤɨɝɨ ɧɚɞɡɨɪɚ;  

- ɜɵɹɜɥɟɧɢɟ, ɬɚɦɩɨɧɢɪɨɜɚɧɢɟ ɢɥɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɫɬɚɪɵɯ, ɛɟɡɞɟɣɫɬɜɭɸ-

ɳɢɯ ɢɥɢ ɧɟɩɪɚɜɢɥɶɧɨ ɷɤɫɩɥɭɚɬɢɪɭɟɦɵɯ ɫɤɜɚɠɢɧ, ɩɪɟɞɫɬɚɜɥɹɸɳɢɯ ɨɩɚɫɧɨɫɬɶ ɜ 

ɱɚɫɬɢ ɜɨɡɦɨɠɧɨɫɬɢ ɡɚɝɪɹɡɧɟɧɢɹ ɧɨɜɵɯ ɝɨɪɢɡɨɧɬɨɜ;  

- ɜɵɩɨɥɧɟɧɢɟ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɫɚɧɢɬɚɪɧɨɦɭ ɛɥɚɝɨɭɫɬɪɨɣɫɬɜɭ ɬɟɪɪɢɬɨɪɢɢ 

ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ ɢ ɞɪɭɝɢɯ ɨɛɴɟɤɬɨɜ (ɨɛɨɪɭɞɨɜɚɧɢɟ ɤɚɧɚɥɢɡɚɰɢɟɣ, ɭɫɬɪɨɣ-

ɫɬɜɨ ɜɨɞɨɧɟɩɪɨɧɢɰɚɟɦɵɯ ɜɵɝɪɟɛɨɜ, ɨɪɝɚɧɢɡɚɰɢɹ ɨɬɜɨɞɚ ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ ɫɬɨɤɚ 

ɢ ɞɪ.);  

- ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɨɬɜɟɞɟɧɢɹ ɬɟɪɪɢɬɨɪɢɢ ɞɥɹ ɧɨɜɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɠɢɥɵɯ, 

ɩɪɨɦɵɲɥɟɧɧɵɯ ɢ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɨɛɴɟɤɬɨɜ, ɚ ɬɚɤɠɟ ɫɨɝɥɚɫɨɜɚɧɢɟ ɢɡɦɟ-
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ɧɟɧɢɣ ɬɟɯɧɨɥɨɝɢɣ ɞɟɣɫɬɜɭɸɳɢɯ ɩɪɟɞɩɪɢɹɬɢɣ, ɫɜɹɡɚɧɧɵɯ ɫ ɩɨɜɵɲɟɧɢɟɦ ɫɬɟɩɟ-

ɧɢ ɨɩɚɫɧɨɫɬɢ ɡɚɝɪɹɡɧɟɧɢɹ ɫɬɨɱɧɵɦɢ ɜɨɞɚɦɢ ɢɫɬɨɱɧɢɤɚ ɜɨɞɨɫɧɚɛɠɟɧɢɹ;  

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

ɩɪ. ɨɛɨɡɧɚɱɢɬɶ ɫɬɨɥɛɚɦɢ ɫɨ ɫɩɟɰɢɚɥɶɧɵɦɢ ɡɧɚɤɚɦɢ. 

ɇɚ ɬɟɪɪɢɬɨɪɢɢ, ɜɯɨɞɹɳɢɯ ɜ ɡɨɧɭ ɫɚɧɢɬɚɪɧɨɣ ɨɯɪɚɧɵ ɜɬɨɪɨɝɨ ɩɨɹɫɚ ɧɟ ɞɨ-

ɩɭɫɤɚɟɬɫɹ: 

- ɛɭɪɟɧɢɟ ɧɨɜɵɯ ɫɤɜɚɠɢɧ ɢ ɧɨɜɨɟ ɫɬɪɨɢɬɟɥɶɫɬɜɨ, ɫɜɹɡɚɧɧɨɟ ɫ ɧɚɪɭɲɟɧɢ-

ɟɦ ɩɨɱɜɟɧɧɨɝɨ ɩɨɤɪɨɜɚ (ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɪɢ ɨɛɹɡɚɬɟɥɶɧɨɦ ɫɨɝɥɚɫɨɜɚɧɢɢ ɫ ɰɟɧ-

ɬɪɨɦ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɫɚɧɢɬɚɪɧɨ-ɷɩɢɞɟɦɢɨɥɨɝɢɱɟɫɤɨɝɨ ɧɚɞɡɨɪɚ); 

- ɡɚɤɚɱɤɚ ɨɬɪɚɛɨɬɚɧɧɵɯ ɜɨɞ ɜ ɩɨɞɡɟɦɧɵɟ ɝɨɪɢɡɨɧɬɵ, ɩɨɞɡɟɦɧɨɝɨ ɫɤɥɚɞɢ-

ɪɨɜɚɧɢɹ ɬɜɟɪɞɵɯ ɨɬɯɨɞɨɜ ɢ ɪɚɡɪɚɛɨɬɤɢ ɧɟɞɪ ɡɟɦɥɢ;  

- ɪɚɡɦɟɳɟɧɢɹ ɫɤɥɚɞɨɜ ɝɨɪɸɱɟ-ɫɦɚɡɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɹɞɨɯɢɦɢɤɚɬɨɜ ɢ 

ɦɢɧɟɪɚɥɶɧɵɯ ɭɞɨɛɪɟɧɢɣ, ɧɚɤɨɩɢɬɟɥɟɣ ɩɪɨɦɫɬɨɤɨɜ, ɲɥɚɦɨɯɪɚɧɢɥɢɳ ɢ ɞɪɭɝɢɯ 

ɨɛɴɟɤɬɨɜ, ɨɛɭɫɥɨɜɥɢɜɚɸɳɢɯ ɨɩɚɫɧɨɫɬɶ ɯɢɦɢɱɟɫɤɨɝɨ ɡɚɝɪɹɡɧɟɧɢɹ ɜɨɞ;  

- ɩɪɢɦɟɧɟɧɢɟ ɭɞɨɛɪɟɧɢɣ ɢ ɹɞɨɯɢɦɢɤɚɬɨɜ;  

- ɫɛɪɨɫ ɩɪɨɦɵɲɥɟɧɧɵɯ, ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ, ɝɨɪɨɞɫɤɢɯ ɢ ɥɢɜɧɟɜɵɯ 

ɫɬɨɱɧɵɯ ɜɨɞ, ɫɨɞɟɪɠɚɧɢɟ ɜ ɤɨɬɨɪɵɯ ɯɢɦɢɱɟɫɤɢɯ ɜɟɳɟɫɬɜ ɢ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ 

ɩɪɟɜɵɲɚɟɬ ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɫɚɧɢɬɚɪɧɵɦɢ ɩɪɚɜɢɥɚɦɢ ɝɢɝɢɟɧɢɱɟɫɤɢɟ ɧɨɪɦɚɬɢɜɵ 

ɤɚɱɟɫɬɜɚ ɜɨɞɵ;  

- ɪɚɡɦɟɳɟɧɢɟ ɤɥɚɞɛɢɳ, ɫɤɨɬɨɦɨɝɢɥɶɧɢɤɨɜ, ɩɨɥɟɣ ɚɫɫɟɧɢɡɚɰɢɢ, ɩɨɥɟɣ 

ɮɢɥɶɬɪɚɰɢɢ, ɧɚɜɨɡɨɯɪɚɧɢɥɢɳ, ɫɢɥɨɫɧɵɯ ɬɪɚɧɲɟɣ, ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ ɢ ɩɬɢɰɟ-

ɜɨɞɱɟɫɤɢɯ ɩɪɟɞɩɪɢɹɬɢɣ ɢ ɞɪɭɝɢɯ ɨɛɴɟɤɬɨɜ, ɨɛɭɫɥɨɜɥɢɜɚɸɳɢɯ ɨɩɚɫɧɨɫɬɶ ɦɢɤ-

ɪɨɛɧɨɝɨ ɡɚɝɪɹɡɧɟɧɢɹ ɜɨɞ;  

- ɩɪɨɢɡɜɨɞɢɬɶ ɪɭɛɤɢ ɥɟɫɚ ɝɥɚɜɧɨɝɨ ɩɨɥɶɡɨɜɚɧɢɹ ɢ ɪɟɤɨɧɫɬɪɭɤɰɢɢ, ɚ ɬɚɤ-

ɠɟ ɡɚɤɪɟɩɥɟɧɢɟ ɡɚ ɥɟɫɨɡɚɝɨɬɨɜɢɬɟɥɶɧɵɦɢ ɩɪɟɞɩɪɢɹɬɢɹɦɢ ɞɪɟɜɟɫɢɧɵ ɧɚ ɤɨɪɧɸ 

ɢ ɥɟɫɨɫɟɱɧɨɝɨ ɮɨɧɞɚ ɞɨɥɝɨɫɪɨɱɧɨɝɨ ɩɨɥɶɡɨɜɚɧɢɹ. 
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2.5.6. ɉɪɚɜɢɥɚ ɢ ɪɟɠɢɦ ɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɬɟɪɪɢɬɨɪɢɣ, ɜɯɨ-

ɞɹɳɢɯ ɜ ɁɋɈ ɬɪɟɬɶɟɝɨ ɩɨɹɫɚ 

 

ɇɚ ɬɟɪɪɢɬɨɪɢɢ, ɜɯɨɞɹɳɢɯ ɜ ɡɨɧɭ ɫɚɧɢɬɚɪɧɨɣ ɨɯɪɚɧɵ ɬɪɟɬɶɟɝɨ ɩɨɹɫɚ ɬɪɟ-

ɛɭɟɬɫɹ: 

- ɜɵɹɜɥɟɧɢɟ ɨɛɴɟɤɬɨɜ, ɡɚɝɪɹɡɧɹɸɳɢɯ ɢɫɬɨɱɧɢɤɢ ɜɨɞɨɫɧɚɛɠɟɧɢɹ, ɫ ɪɚɡɪɚ-

ɛɨɬɤɨɣ ɤɨɧɤɪɟɬɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ, ɨɛɟɫɩɟɱɟɧɧɵɯ ɢɫɬɨɱɧɢɤɚɦɢ ɮɢɧɚɧɫɢɪɨɜɚɧɢɹ, 

ɩɨɞɪɹɞɧɵɦɢ ɨɪɝɚɧɢɡɚɰɢɹɦɢ ɢ ɫɨɝɥɚɫɨɜɚɧɧɵɯ ɫ ɰɟɧɬɪɨɦ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɫɚ-

ɧɢɬɚɪɧɨ-ɷɩɢɞɟɦɢɨɥɨɝɢɱɟɫɤɨɝɨ ɧɚɞɡɨɪɚ;  

- ɜɵɹɜɥɟɧɢɟ, ɬɚɦɩɨɧɢɪɨɜɚɧɢɟ ɢɥɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɫɬɚɪɵɯ, ɛɟɡɞɟɣɫɬɜɭɸ-

ɳɢɯ ɢɥɢ ɧɟɩɪɚɜɢɥɶɧɨ ɷɤɫɩɥɭɚɬɢɪɭɟɦɵɯ ɫɤɜɚɠɢɧ, ɩɪɟɞɫɬɚɜɥɹɸɳɢɯ ɨɩɚɫɧɨɫɬɶ ɜ 

ɱɚɫɬɢ ɜɨɡɦɨɠɧɨɫɬɢ ɡɚɝɪɹɡɧɟɧɢɹ ɧɨɜɵɯ ɝɨɪɢɡɨɧɬɨɜ;  

- ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɨɬɜɟɞɟɧɢɹ ɬɟɪɪɢɬɨɪɢɢ ɞɥɹ ɧɨɜɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɠɢɥɵɯ, 

ɩɪɨɦɵɲɥɟɧɧɵɯ ɢ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɨɛɴɟɤɬɨɜ, ɚ ɬɚɤɠɟ ɫɨɝɥɚɫɨɜɚɧɢɟ ɢɡɦɟ-

ɧɟɧɢɣ ɬɟɯɧɨɥɨɝɢɣ ɞɟɣɫɬɜɭɸɳɢɯ ɩɪɟɞɩɪɢɹɬɢɣ, ɫɜɹɡɚɧɧɵɯ ɫ ɩɨɜɵɲɟɧɢɟɦ ɫɬɟɩɟ-

ɧɢ ɨɩɚɫɧɨɫɬɢ ɡɚɝɪɹɡɧɟɧɢɹ ɫɬɨɱɧɵɦɢ ɜɨɞɚɦɢ ɢɫɬɨɱɧɢɤɚ ɜɨɞɨɫɧɚɛɠɟɧɢɹ.  

ɇɚ ɬɟɪɪɢɬɨɪɢɢ, ɜɯɨɞɹɳɢɯ ɜ ɡɨɧɭ ɫɚɧɢɬɚɪɧɨɣ ɨɯɪɚɧɵ ɬɪɟɬɶɟɝɨ ɩɨɹɫɚ ɧɟ 

ɞɨɩɭɫɤɚɟɬɫɹ:  

- ɛɭɪɟɧɢɟ ɧɨɜɵɯ ɫɤɜɚɠɢɧ ɢ ɧɨɜɨɟ ɫɬɪɨɢɬɟɥɶɫɬɜɨ, ɫɜɹɡɚɧɧɨɟ ɫ ɧɚɪɭɲɟɧɢɟɦ 

ɩɨɱɜɟɧɧɨɝɨ ɩɨɤɪɨɜɚ (ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɪɢ ɨɛɹɡɚɬɟɥɶɧɨɦ ɫɨɝɥɚɫɨɜɚɧɢɢ ɫ ɰɟɧɬɪɨɦ 

ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɫɚɧɢɬɚɪɧɨ-ɷɩɢɞɟɦɢɨɥɨɝɢɱɟɫɤɨɝɨ ɧɚɞɡɨɪɚ);   

- ɡɚɤɚɱɤɚ ɨɬɪɚɛɨɬɚɧɧɵɯ ɜɨɞ ɜ ɩɨɞɡɟɦɧɵɟ ɝɨɪɢɡɨɧɬɵ, ɩɨɞɡɟɦɧɨɝɨ ɫɤɥɚɞɢ-

ɪɨɜɚɧɢɹ ɬɜɟɪɞɵɯ ɨɬɯɨɞɨɜ ɢ ɪɚɡɪɚɛɨɬɤɢ ɧɟɞɪ ɡɟɦɥɢ;  

- ɪɚɡɦɟɳɟɧɢɹ ɫɤɥɚɞɨɜ ɝɨɪɸɱɟ-ɫɦɚɡɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɹɞɨɯɢɦɢɤɚɬɨɜ ɢ 

ɦɢɧɟɪɚɥɶɧɵɯ ɭɞɨɛɪɟɧɢɣ, ɧɚɤɨɩɢɬɟɥɟɣ ɩɪɨɦɫɬɨɤɨɜ, ɲɥɚɦɨɯɪɚɧɢɥɢɳ ɢ ɞɪɭɝɢɯ 

ɨɛɴɟɤɬɨɜ, ɨɛɭɫɥɨɜɥɢɜɚɸɳɢɯ ɨɩɚɫɧɨɫɬɶ ɯɢɦɢɱɟɫɤɨɝɨ ɡɚɝɪɹɡɧɟɧɢɹ ɜɨɞ.  

ɇɚ ɬɟɪɪɢɬɨɪɢɢ, ɜɯɨɞɹɳɢɯ ɜ ɡɨɧɭ ɫɚɧɢɬɚɪɧɨɣ ɨɯɪɚɧɵ ɬɪɟɬɶɟɝɨ ɩɨɹɫɚ ɞɨ-

ɩɭɫɤɚɟɬɫɹ ɪɚɡɦɟɳɟɧɢɟ ɫɤɥɚɞɨɜ ɝɨɪɸɱɟ-ɫɦɚɡɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɹɞɨɯɢɦɢɤɚɬɨɜ ɢ 

ɦɢɧɟɪɚɥɶɧɵɯ ɭɞɨɛɪɟɧɢɣ, ɧɚɤɨɩɢɬɟɥɟɣ ɩɪɨɦɫɬɨɤɨɜ, ɲɥɚɦɨɯɪɚɧɢɥɢɳ ɢ ɞɪɭɝɢɯ 
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ɨɛɴɟɤɬɨɜ, ɨɛɭɫɥɨɜɥɢɜɚɸɳɢɯ ɨɩɚɫɧɨɫɬɶ ɯɢɦɢɱɟɫɤɨɝɨ ɡɚɝɪɹɡɧɟɧɢɹ ɩɨɞɡɟɦɧɵɯ 

ɜɨɞ  ɬɨɥɶɤɨ ɩɪɢ ɭɫɥɨɜɢɢ ɜɵɩɨɥɧɟɧɢɹ ɫɩɟɰɢɚɥɶɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɡɚɳɢɬɟ ɜɨ-

ɞɨɧɨɫɧɨɝɨ ɝɨɪɢɡɨɧɬɚ ɨɬ ɡɚɝɪɹɡɧɟɧɢɹ  ɢ ɩɪɢ ɧɚɥɢɱɢɢ ɫɚɧɢɬɚɪɧɨ-

ɷɩɢɞɟɦɢɨɥɨɝɢɱɟɫɤɨɝɨ ɡɚɤɥɸɱɟɧɢɹ ɰɟɧɬɪɚ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɫɚɧɢɬɚɪɧɨ-

ɷɩɢɞɟɦɢɨɥɨɝɢɱɟɫɤɨɝɨ ɧɚɞɡɨɪɚ, ɜɵɞɚɧɧɨɝɨ ɫ ɭɱɟɬɨɦ ɡɚɤɥɸɱɟɧɢɹ ɨɪɝɚɧɨɜ ɤɨɧ-

ɬɪɨɥɹ. 
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3 ɂɫɫɥɟɞɨɜɚɬɟɥɶɫɤɚя ɪɚɛɨɬɚ 

 

Ⱥɧɚɥɢɡ ɢɫɯɨɞɧɨɣ ɜɨɞɵ ɩɨɤɚɡɚɥ ɩɪɟɜɵɲɟɧɢɹ ɜ ɧɟɣ ɩɨ ɫɨɞɟɪɠɚɧɢɸ ɫɥɟɞɭ-

ɸɳɢɯ ɩɨɤɚɡɚɬɟɥɟɣ: ɫɟɪɨɜɨɞɨɪɨɞ, ɨɤɫɢɞɵ ɤɚɥɢɹ, ɦɚɪɝɚɧɰɚ ɢ ɠɟɥɟɡɚ. ɉɨɫɥɟɞɧɢɣ 

ɷɥɟɦɟɧɬ ɫɨɞɟɪɠɢɬɫɹ ɜ ɜɵɫɨɤɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ ɢ ɨɤɚɡɵɜɚɟɬ ɧɚɢɛɨɥɟɟ ɧɟɝɚɬɢɜɧɵɣ 

ɷɮɮɟɤɬ ɧɚ ɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɢ ɷɤɨɥɨɝɢɱɟɫɤɭɸ ɱɢɫɬɨɬɭ ɜɨɞɵ. ɉɨɷɬɨ-

ɦɭ, ɫɨɝɥɚɫɧɨ ɜɵɲɟ ɢɡɥɨɠɟɧɧɨɦɭ, ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɚɹ ɱɚɫɬɶ ȼɄɊ ɫɨɫɬɨɢɬ ɜ ɚɧɚ-

ɥɢɡɟ ɢ ɩɨɞɛɨɪɟ ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɵɯ ɦɟɬɨɞɨɜ ɞɥɹ ɭɞɚɥɟɧɢɹ ɠɟɥɟɡɚ ɜ ɜɨɞɟ. 

ɍɫɬɚɧɨɜɥɟɧɧɵɟ ɫɚɧɢɬɚɪɧɵɦɢ ɫɥɭɠɛɚɦɢ ɧɨɪɦɵ ɧɟ ɞɨɩɭɫɤɚɸɬ ɢɫɩɨɥɶɡɨɜɚ-

ɧɢɟ ɞɥɹ ɩɢɬɶɟɜɵɯ ɧɭɠɞ ɜɨɞɵ ɫ ɫɨɞɟɪɠɚɧɢɟɦ ɠɟɥɟɡɚ ɛɨɥɟɟ 0,3 ɦɝ ɧɚ ɥɢɬɪ. ɉɪɢ 

ɩɪɟɜɵɲɟɧɢɢ ɷɬɨɝɨ ɧɨɪɦɚɬɢɜɚ ɬɪɟɛɭɟɬɫɹ ɨɱɢɫɬɤɚ ɜɨɞɵ ɨɬ ɠɟɥɟɡɚ ɩɨ ɨɞɧɨɣ ɢɡ 

ɧɟɫɤɨɥɶɤɢɯ ɬɟɯɧɨɥɨɝɢɣ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɨɧɰɟɧɬɪɚɰɢɢ ɢ ɯɢɦɢɱɟɫɤɨɣ ɮɨɪɦɭɥɵ 

ɦɟɬɚɥɥɚ. 

ɉɪɢ ɛɵɬɨɜɨɦ ɜɨɞɨɡɚɛɨɪɟ ɢɡ ɚɪɬɟɡɢɚɧɫɤɢɯ ɫɤɜɚɠɢɧ, ɩɪɨɛɭɪɟɧɧɵɯ ɧɚ ɞɚɱɟ 

ɢɥɢ ɬɟɪɪɢɬɨɪɢɢ ɢɧɞɢɜɢɞɭɚɥɶɧɨɝɨ ɤɨɬɬɟɞɠɚ, ɩɨɬɪɟɛɢɬɟɥɶ ɦɨɠɟɬ ɫɬɨɥɤɧɭɬɶɫɹ ɫɨ 

ɫɥɟɞɭɸɳɢɦɢ ɮɨɪɦɚɦɢ ɠɟɥɟɡɚ ɜ ɫɨɫɬɚɜɟ ɜɨɞɵ: 

1. Ⱦɜɭɯɜɚɥɟɧɬɧɨɟ. ɋɜɨɛɨɞɧɨɟ ɞɜɭɯɜɚɥɟɧɬɧɨɟ ɠɟɥɟɡɨ Fe2+ ɩɨɥɧɨɫɬɶɸ 

ɜɨɞɨɪɚɫɬɜɨɪɢɦɨ, ɩɨɷɬɨɦɭ ɟɝɨ ɩɪɢɫɭɬɫɬɜɢɟ ɧɟɥɶɡɹ ɨɩɪɟɞɟɥɢɬɶ ɜɢɡɭɚɥɶɧɨ, ɤɪɢɬɟ-

ɪɢɟɦ ɦɨɠɟɬ ɛɵɬɶ ɡɚɩɚɯ ɢ ɜɤɭɫ ɜɨɞɵ. ɉɨɫɥɟ ɨɬɫɬɚɢɜɚɧɢɹ ɪɚɫɬɜɨɪɢɦɵɣ Fe2+ ɜ ɪɟ-

ɡɭɥɶɬɚɬɟ ɯɢɦɢɱɟɫɤɨɣ ɪɟɚɤɰɢɢ ɫ ɤɢɫɥɨɪɨɞɨɦ, ɫɨɞɟɪɠɚɳɢɦɫɹ ɜ ɚɬɦɨɫɮɟɪɧɨɦ 

ɜɨɡɞɭɯɟ, ɩɪɟɜɪɚɳɚɟɬɫɹ ɜ ɧɟɪɚɫɬɜɨɪɢɦɵɣ ɬɪɟɯɜɚɥɟɧɬɧɵɣ ɨɤɫɢɞ ɠɟɥɟɡɚ Fe3+. 

ɉɪɢ ɜɨɞɨɨɱɢɫɬɤɟ ɭɱɢɬɵɜɚɸɬ ɪɚɫɬɜɨɪɢɦɨɫɬɶ ɞɜɭɯɜɚɥɟɧɬɧɨɝɨ Fe2+ ɢ ɧɟ 

ɨɱɢɳɚɸɬ ɬɚɤɭɸ ɜɨɞɭ ɦɟɯɚɧɢɱɟɫɤɢɦɢ ɦɟɬɨɞɚɦɢ. Ɋɹɞ ɬɟɯɧɨɥɨɝɢɣ ɨɱɢɫɬɤɢ ɜɨɞɵ 

ɨɬ ɠɟɥɟɡɚ ɢɡ ɫɤɜɚɠɢɧɵ ɫɨɫɬɨɢɬ ɜ ɢɧɬɟɧɫɢɜɧɨɦ ɧɚɫɵɳɟɧɢɢ ɜɨɞɧɵɯ ɦɚɫɫ ɤɢɫɥɨ-

ɪɨɞɨɦ ɞɨ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɦɟɬɚɥɥɚ ɜ ɪɚɫɬɜɨɪɢɦɵɣ ɨɫɚɞɨɤ ɢ ɡɚɬɟɦ ɢɯ ɞɚɥɶɧɟɣ-

ɲɟɣ ɮɢɥɶɬɪɚɰɢɢ. 

2. Ɍɪɟɯɜɚɥɟɧɬɧɨɟ. Ʉɚɤ ɛɵɥɨ ɭɤɚɡɚɧɨ ɜɵɲɟ, ɬɪɟɯɜɚɥɟɧɬɧɨɟ ɠɟɥɟɡɨ Fe3+ 

ɨɛɪɚɡɭɟɬɫɹ ɩɨɫɥɟ ɨɤɢɫɥɟɧɢɹ ɞɜɭɯɜɚɥɟɧɬɧɨɝɨ, ɨɧɨ ɩɪɢɞɚɟɬ ɜɨɞɟ ɪɵɠɟɜɚɬɵɣ ɰɜɟɬ 

ɢ ɨɫɬɚɜɥɹɟɬ ɧɚɥɟɬ ɧɚ ɫɚɧɬɟɯɧɢɱɟɫɤɨɦ ɨɛɨɪɭɞɨɜɚɧɢɢ ɢ ɩɨɫɭɞɟ. Ɉɛɵɱɧɨ ɢɡɛɚ-

ɜɢɬɶɫɹ ɨɬ ɪɵɠɟɝɨ ɰɜɟɬɚ ɭɞɚɟɬɫɹ ɩɪɢ ɩɨɦɨɳɢ ɩɪɨɬɨɱɧɵɯ ɭɝɨɥɶɧɵɯ ɮɢɥɶɬɪɨɜ. 
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ɋɭɳɟɫɬɜɭɸɬ ɢ ɞɪɭɝɢɟ ɮɨɪɦɵ ɠɟɥɟɡɚ, ɩɪɢɫɭɬɫɬɜɭɸɳɢɟ ɜ ɜɨɞɟ ɜ ɜɢɞɟ ɜɡɜɟ-

ɫɟɣ: ɛɢɤɚɪɛɨɧɚɬ Fe(HCO3)2, ɤɚɪɛɨɧɚɬ FeCO3, ɫɭɥɶɮɢɞ FeS ɢ ɫɭɥɶɮɚɬ FeSO4 ɠɟ-

ɥɟɡɚ, ɨɞɧɚɤɨ ɷɬɢ ɫɨɟɞɢɧɟɧɢɹ ɧɟɱɚɫɬɨ ɜɫɬɪɟɱɚɸɬɫɹ ɜ ɚɪɬɟɡɢɚɧɤɚɯ, ɢɦɟɸɬ ɧɢɡɤɭɸ 

ɤɨɧɰɟɧɬɪɚɰɢɸ ɢ ɨɬɮɢɥɶɬɪɨɜɵɜɚɸɬɫɹ ɩɪɢ ɥɸɛɵɯ ɫɩɨɫɨɛɚɯ ɜɨɞɨɨɱɢɫɬɤɢ. 

ȼɢɡɭɚɥɶɧɨ, ɩɨ ɡɚɩɚɯɭ ɢ ɜɤɭɫɭ, ɨɩɪɟɞɟɥɢɬɶ ɧɚɥɢɱɢɟ ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɪɟɚ-

ɝɟɧɬɨɜ ɜ ɜɨɞɟ ɧɟɜɨɡɦɨɠɧɨ ɢɡ-ɡɚ ɢɯ ɧɟɜɵɫɨɤɨɝɨ ɩɪɨɰɟɧɬɧɨɝɨ ɫɨɞɟɪɠɚɧɢɹ, ɢɫɤɨ-

ɦɵɟ ɞɚɧɧɵɟ ɩɨɥɭɱɚɸɬ ɥɚɛɨɪɚɬɨɪɧɵɦ ɩɭɬɟɦ ɩɨɫɥɟ ɩɪɨɜɟɞɟɧɢɹ ɯɢɦɢɱɟɫɤɨɝɨ 

ɚɧɚɥɢɡɚ ɜɡɹɬɨɣ ɩɪɨɛɵ. 

3. Ɋɠɚɜɱɢɧɚ Fe(OH)3. Ɉɛɳɟɢɡɜɟɫɬɧɚɹ ɪɠɚɜɱɢɧɚ ɨɛɪɚɡɭɟɬɫɹ ɜ ɪɟɡɭɥɶɬɚ-

ɬɟ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɜɨɞɵ ɫ ɠɟɥɟɡɨɦ, ɫɨɞɟɪɠɚɳɢɦɫɹ ɜ ɫɩɥɚɜɚɯ (ɫɬɚɥɶ), ɧɚ ɨɬɤɪɵ-

ɬɨɦ ɜɨɡɞɭɯɟ, ɨɧɚ ɫɨɫɬɨɢɬ ɢɡ ɬɪɟɯɜɚɥɟɧɬɧɨɝɨ ɨɤɫɢɞɚ ɠɟɥɟɡɚ Fe2O3 ɢ ɦɟɬɚɝɢɞ-

ɪɨɤɫɢɞɚ Fe(OH)3. Ɍɚɤ ɤɚɤ ɫɨɟɞɢɧɟɧɢɹ ɜ ɫɨɫɬɚɜɟ ɪɠɚɜɱɢɧɵ ɜɨɞɨɧɟɪɚɫɬɜɨɪɢɦɵ, 

ɨɧɚ ɥɟɝɤɨ ɨɬɞɟɥɹɸɬɫɹ ɦɟɯɚɧɢɱɟɫɤɢɦɢ ɮɢɥɶɬɪɚɦɢ ɜ ɪɟɡɭɥɶɬɚɬɟ ɜɨɞɨɨɱɢɫɬɤɢ. 

4. Ʉɨɥɥɨɢɞɧɨɟ. Ʉɨɥɥɨɢɞɧɨɟ ɠɟɥɟɡɨ ɨɪɝɚɧɢɱɟɫɤɨɝɨ ɩɪɨɢɫɯɨɠɞɟɧɢɹ 

ɧɚɯɨɞɢɬɫɹ ɜ ɜɨɞɟ ɜ ɜɢɞɟ ɨɱɟɧɶ ɦɟɥɤɢɯ ɜɡɜɟɲɟɧɧɵɯ ɱɚɫɬɢɰ ɪɚɡɦɟɪɨɦ ɧɟ ɛɨɥɟɟ 

0,1 ɦɤɦ, ɨɧɨ ɧɟ ɩɨɞɞɚɟɬɫɹ ɨɬɫɬɚɢɜɚɧɢɸ ɢ ɭɞɚɥɟɧɢɸ ɛɵɬɨɜɵɦɢ ɭɝɨɥɶɧɵɦɢ ɜɨ-

ɞɨɨɱɢɫɬɧɵɦɢ ɮɢɥɶɬɪɚɦɢ. Ɉɱɢɫɬɢɬɶ ɜɨɞɧɭɸ ɫɪɟɞɭ ɨɬ ɫɬɨɥɶ ɦɟɥɤɢɯ ɤɨɥɥɨɢɞɧɵɯ 

ɮɪɚɤɰɢɣ ɦɨɠɧɨ ɥɢɲɶ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɭɫɬɚɧɨɜɤɢ ɨɛɪɚɬɧɨɝɨ ɨɫɦɨɫɚ. 

5. Ȼɚɤɬɟɪɢɚɥɶɧɨɟ. Ⱦɚɧɧɵɟ ɫɨɟɞɢɧɟɧɢɹ ɜ ɜɨɞɧɨɣ ɫɪɟɞɟ ɫɜɹɡɚɧɵ ɫ ɩɪɢ-

ɫɭɬɫɬɜɢɟɦ ɤɨɥɨɧɢɣ ɛɚɤɬɟɪɢɣ, ɩɪɟɜɪɚɳɚɸɳɢɯ ɜ ɩɪɨɰɟɫɫɟ ɫɜɨɟɣ ɠɢɡɧɟɞɟɹɬɟɥɶ-

ɧɨɫɬɢ ɞɜɭɯɜɚɥɟɧɬɧɨɝɨ ɧɟɪɚɫɬɜɨɪɢɦɭɸ ɮɨɪɦɭ Fe2+ ɜ ɬɪɟɯɜɚɥɟɧɬɧɭɸ. Ȼɚɤɬɟɪɢɢ 

ɨɛɪɚɡɭɸɬ ɧɚ ɜɨɞɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɩɥɨɬɧɭɸ ɪɚɞɭɠɧɭɸ ɩɥɟɧɤɭ, ɩɪɢɞɚɸɬ ɫɬɪɭɤɬɭ-

ɪɟ ɜɨɞɵ ɜɹɡɤɨɫɬɶ, ɞɟɥɚɸɬ ɟɟ ɧɟɩɪɢɝɨɞɧɨɣ ɞɥɹ ɩɢɬɶɹ ɢɡ-ɡɚ ɧɟɩɪɢɹɬɧɨɝɨ ɡɚɩɚɯɚ ɢ 

ɩɥɨɯɨɝɨ ɜɤɭɫɚ. Ʉɚɤ ɢ ɜ ɫɥɭɱɚɟ ɫ Fe3+, ɜɨɞɨɨɱɢɫɬɤɚ ɨɬ ɧɟɪɚɫɬɜɨɪɢɦɨɝɨ ɛɚɤɬɟɪɢ-

ɚɥɶɧɨɝɨ ɠɟɥɟɡɚ ɦɨɠɟɬ ɛɵɬɶ ɩɪɨɜɟɞɟɧɚ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɛɵɬɨɜɵɯ ɦɟɯɚɧɢɱɟ-

ɫɤɢɯ ɮɢɥɶɬɪɨɜ. 

 

 3.1 Ɉɛɡɨɪ ɦɟɬɨɞɨɜ  
 



63 
 

ȼɫɟ ɫɭɳɟɫɬɜɭɸɳɢɟ ɦɟɬɨɞɵ ɨɛɟɡɠɟɥɟɡɢɜɚɧɢɹ ɜɨɞɵ ɦɨɠɧɨ ɪɚɡɛɢɬɶ ɧɚ ɞɜɟ 

ɨɫɧɨɜɧɵɟ ɝɪɭɩɩɵ: 

 

3.1.1  Ȼɟɡɪɟɚɝɟɧɬɧɚɹ ɨɱɢɫɬɤɚ 

 

 ȼɵɲɟ ɛɵɥɨ ɭɤɚɡɚɧɨ, ɱɬɨ ɠɟɥɟɡɨ ɜ ɫɨɫɬɚɜɟ ɚɪɬɟɡɢɚɧɫɤɨɣ ɜɨɞɵ ɧɚɯɨɞɢɬɫɹ ɜ 

ɪɚɫɬɜɨɪɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ (Fe2+) ɢ ɩɪɢ ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ ɫ ɜɨɡɞɭɯɨɦ (ɬɨɱɧɟɟ ɫ ɤɢɫ-

ɥɨɪɨɞɨɦ) ɩɟɪɟɯɨɞɢɬ ɜ ɧɟɪɚɫɬɜɨɪɢɦɭɸ ɬɪɟɯɜɚɥɟɧɬɧɨɟ ɮɚɡɭ Fe3+, ɨɫɚɞɨɤ ɤɨɬɨɪɨɣ 

ɞɚɥɟɟ ɦɨɠɧɨ ɨɬɞɟɥɢɬɶ ɦɟɯɚɧɢɱɟɫɤɢɦɢ ɮɢɥɶɬɪɚɦɢ. 

ɇɚ ɷɬɨɦ ɩɪɢɧɰɢɩɟ ɢ ɩɨɫɬɪɨɟɧɚ ɛɟɡɪɟɚɝɟɧɬɧɚɹ ɨɱɢɫɬɤɚ, ɝɥɚɜɧɨɣ ɡɚɞɚɱɟɣ 

ɤɨɬɨɪɨɣ ɹɜɥɹɟɬɫɹ ɧɚɫɵɳɟɧɢɟ ɜɨɞɧɵɯ ɦɚɫɫ ɜɨɡɞɭɯɨɦ (ɚɷɪɚɰɢɹ) ɪɚɡɥɢɱɧɵɦɢ ɫɩɨ-

ɫɨɛɚɦɢ ɢɥɢ ɤɢɫɥɨɪɨɞɨɦ ɫ ɞɚɥɶɧɟɣɲɟɣ ɦɟɯɚɧɢɱɟɫɤɨɣ ɮɢɥɶɬɪɚɰɢɟɣ ɩɨɥɭɱɟɧɧɨɝɨ 

ɧɟɪɚɫɬɜɨɪɢɦɨɝɨ ɨɫɚɞɤɚ. 

Ɍɚɤ ɤɚɤ ɩɪɨɰɟɞɭɪɭ ɧɚɫɵɳɟɧɢɹ ɜɨɞɧɨɣ ɫɪɟɞɵ ɤɢɫɥɨɪɨɞɨɦ ɦɨɠɧɨ ɩɪɨɜɨ-

ɞɢɬɶ ɫ ɪɚɡɥɢɱɧɨɣ ɢɧɬɟɧɫɢɜɧɨɫɬɶɸ ɢ ɪɚɡɧɵɯ ɨɛɴɟɦɨɜ ɜ ɧɟɨɝɪɚɧɢɱɟɧɧɵɯ ɜɪɟɦɟɧ-

ɧɵɯ ɢɧɬɟɪɜɚɥɚɯ, ɬɟɯɧɨɥɨɝɢɸ ɢɫɩɨɥɶɡɭɸɬ ɩɪɢ ɨɱɟɧɶ ɜɵɫɨɤɨɦ ɫɨɞɟɪɠɚɧɢɢ ɠɟɥɟ-

ɡɚ ɜ ɜɨɞɟ ɛɨɥɟɟ 3 ɦɢɥɥɢɝɪɚɦɦ ɧɚ ɥɢɬɪ. 

 

3.1.2 Ɋɟɚɝɟɧɬɧɨɟ ɨɛɟɡɠɟɥɟɡɢɜɚɧɢɟ 

 

Ⱦɚɧɧɚɹ ɬɟɯɧɨɥɨɝɢɹ ɜɨɞɨɨɱɢɫɬɤɢ ɢ ɨɛɟɡɠɟɥɟɡɢɜɚɧɢɟ ɜɨɞɵ ɢɡ ɫɤɜɚɠɢɧɵ ɡɚ-

ɤɥɸɱɚɟɬɫɹ ɜ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɯɢɦɢɱɟɫɤɢɯ ɩɪɟɩɚɪɚɬɨɜ, ɤɚɬɚɥɢɬɢɱɟɫɤɢɯ ɢɥɢ ɢɨɧɨ-

ɨɛɦɟɧɧɵɯ ɡɚɫɵɩɨɤ, ɫ ɤɨɬɨɪɵɦɢ ɠɟɥɟɡɨ, ɫɨɞɟɪɠɚɳɟɟɫɹ ɜ ɜɨɞɟ, ɜɫɬɭɩɚɟɬ ɜ ɤɚɬɚ-

ɥɢɬɢɱɟɫɤɭɸ, ɯɢɦɢɱɟɫɤɭɸ ɢɥɢ ɢɨɧɨɨɛɦɟɧɧɭɸ ɪɟɚɤɰɢɸ. Ɋɟɡɭɥɶɬɚɬɨɦ ɜɡɚɢɦɨɞɟɣ-

ɫɬɜɢɹ, ɪɚɫɬɜɨɪɟɧɧɨɝɨ Fe2+ ɫ ɯɢɦɢɱɟɫɤɢɦɢ ɪɟɚɝɟɧɬɚɦɢ ɹɜɥɹɟɬɫɹ ɩɨɥɭɱɟɧɢɟ ɧɟ-

ɪɚɫɬɜɨɪɢɦɨɝɨ ɬɪɟɯɜɚɥɟɧɬɧɨɝɨ ɨɫɚɞɤɚ, ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɢɨɧɨɨɛɦɟɧɧɵɯ ɫɦɨɥ 

ɨɤɫɢɞɵ ɠɟɥɟɡɚ ɡɚɦɟɳɚɸɬ ɢɨɧɵ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɝɪɚɧɭɥ ɢ ɡɚɬɟɦ ɫɦɵɜɚɸɬɫɹ ɫɨɥɟ-

ɜɵɦ ɪɚɫɬɜɨɪɨɦ. 
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ɂɫɯɨɞɹ ɢɡ ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɞɚɧɧɵɯ ɰɟɥɟɫɨɨɛɪɚɡɧɵɦ ɹɜɥɹɟɬɫɹ ɩɪɢɦɟɧɟɧɢɟ 

ɫɨɪɛɰɢɨɧɧɨɣ ɨɱɢɫɬɤɢ. Ȼɥɚɝɨɞɚɪɹ ɨɱɢɳɟɧɢɸ ɜɵɫɨɤɨɚɤɬɢɜɧɵɦɢ ɫɨɪɛɟɧɬɚɦɢ 

ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɜɵɯɨɞ ɜɨɞɵ ɫ ɩɨɱɬɢ ɧɭɥɟɜɵɦɢ ɨɫɬɚɬɨɱɧɵɦɢ ɤɨɧɰɟɧɬɪɚɰɢɹɦɢ. 

ɋɬɨɢɬ ɬɚɤɠɟ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɜɵɫɨɤɨɚɤɬɢɜɧɵɟ ɫɨɪɛɟɧɬɵ ɪɟɚɝɢɪɭɸɬ ɞɚɠɟ ɫ ɬɟɦɢ 

ɜɟɳɟɫɬɜɚɦɢ, ɤɨɬɨɪɵɟ ɫɨɞɟɪɠɚɬɫɹ ɜ ɜɨɞɟ ɜ ɦɚɥɵɯ ɤɨɧɰɟɧɬɪɚɰɢɹɯ, ɤɨɝɞɚ ɨɫɬɚɥɶ-

ɧɵɟ ɦɟɬɨɞɵ ɧɟ ɪɚɛɨɬɚɸɬ.  

Ʉɪɨɦɟ ɬɨɝɨ, ɫ ɩɨɦɨɳɶɸ ɫɨɪɛɰɢɨɧɧɨɣ ɨɱɢɫɬɤɢ ɜɨɞɵ ɭɫɬɪɚɧɹɸɬɫɹ ɪɚɡɥɢɱ-

ɧɵɟ ɡɚɩɚɯɢ, ɩɪɢɜɤɭɫɵ ɯɥɨɪɢɪɨɜɚɧɧɵɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɢ ɫɟɪɨɜɨɞɨɪɨɞɚ. ɋɨɪɛɟɧ-

ɬɚɦɢ ɜɵɫɬɭɩɚɸɬ ɩɨɪɢɫɬɵɟ ɬɜɟɪɞɵɟ ɦɚɬɟɪɢɚɥɵ, ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɤɨɬɨɪɵɯ ɨɩɪɟɞɟ-

ɥɹɟɬɫɹ ɜɟɥɢɱɢɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ. 

 

3.2 Ⱥɧɚɥɢɡ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɫɫɥɟɞɭɟɦɵɯ ɦɚɬɟɪɢɚɥɨɜ 

 

ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɪɚɫɫɦɨɬɪɟɧɵ ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɵɟ ɫɨɜɪɟɦɟɧɧɵɟ ɫɨɪ-

ɛɟɧɬɵ ɢ ɢɯ ɪɨɫɫɢɣɫɤɢɟ ɚɧɚɥɨɝɢ. 

ɇɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɵɦɢ ɧɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɹɜɥɹɸɬɫɹ ɦɚɪɤɢ: BIRM, 

GREEN SAND. Ɉɞɧɚɤɨ, ɨɧɢ ɩɪɨɢɡɜɨɞɹɬɫɹ ɜ ɋɒȺ. Ɋɨɫɫɢɣɫɤɢɦ ɚɧɚɥɨɝɨɦ ɫ ɜɵ-

ɫɨɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɶɸ ɨɱɢɫɬɤɢ ɹɜɥɹɟɬɫɹ ɫɨɪɛɰɢɨɧɧɚɹ ɡɚɝɪɭɡɤɚ ɦɚɪɤɢ ɆɀɎ, 

(ɉɪɨɢɡɜɨɞɫɬɜɨ ɝ. ɋɚɧɤɬ-ɉɢɬɟɪɛɭɪɝ). 

 

3.2.1 BIRM 

 

BIRM- ɷɤɨɧɨɦɢɱɧɵɣ ɢ ɷɮɮɟɤɬɢɜɧɵɣ ɮɢɥɶɬɪɭɸɳɢɣ ɦɚɬɟɪɢɚɥ ɞɥɹ ɨɱɢɫɬɤɢ 

ɜɨɞɵ ɨɬ ɪɚɫɬɜɨɪɟɧɧɨɝɨ ɠɟɥɟɡɚ.  

BIRM - ɞɢɨɤɫɢɞ ɤɪɟɦɧɢɹ, ɩɨɤɪɵɬɵɣ ɞɢɨɤɫɢɞɨɦ ɦɚɪɝɚɧɰɚ, ɤɚɬɚɥɢɡɚɬɨɪ 

ɨɤɢɫɥɟɧɢɹ ɠɟɥɟɡɚ ɢ ɦɚɪɝɚɧɰɚ ɪɚɫɬɜɨɪɟɧɧɵɦ ɜ ɜɨɞɟ ɤɢɫɥɨɪɨɞɨɦ. 

BIRM ɭɞɚɥɹɟɬ ɢɡ ɜɨɞɵ ɞɨ 5ɦɝ/ɥ ɪɚɫɬɜɨɪёɧɧɨɝɨ ɠɟɥɟɡɚ. Ɍɚɤ ɠɟ BIRM ɢɫ-

ɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɭɞɚɥɟɧɢɹ ɢɡ ɜɨɞɵ ɪɚɫɬɜɨɪɟɧɧɨɝɨ ɦɚɪɝɚɧɰɚ, ɩɪɢ ɷɬɨɦ PH ɢɫɯɨɞ-

ɧɨɣ ɜɨɞɵ ɞɨɥɠɟɧ ɧɚɯɨɞɢɬɫɹ ɜ ɩɪɟɞɟɥɚɯ 8.0-9.0.ȿɫɥɢ ɜ ɜɨɞɟ ɨɞɧɨɜɪɟɦɟɧɧɨ ɫ 

ɦɚɪɝɚɧɰɟɦ ɩɪɢɫɭɬɫɬɜɭɟɬ ɠɟɥɟɡɨ, ɬɨ ɭɪɨɜɟɧɶ Ɋɇ ɭɠɟ ɧɟ ɞɨɥɠɟɧ ɩɪɟɜɵɲɚɬɶ 8.5. 
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ɉɟɪɟɞ ɬɟɦ ɤɚɤ ɢɫɩɨɥɶɡɨɜɚɬɶ BIRM, ɧɟɨɛɯɨɞɢɦɨ ɫɞɟɥɚɬɶ ɯɢɦɢɱɟɫɤɢɣ ɚɧɚɥɢɡ ɜɨ-

ɞɵ, ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɞɨɫɬɨɜɟɪɧɵɯ ɞɚɧɧɵɯ ɨ ɤɨɧɰɟɧɬɪɚɰɢɢ ɠɟɥɟɡɚ ɢ ɦɚɪɝɚɧɰɚ ɜ 

ɜɨɞɟ. Ƚɥɚɜɧɨɟ ɩɪɟɢɦɭɳɟɫɬɜɨ BIRM ɩɪɢ ɟɝɨ ɩɪɢɦɟɧɟɧɢɢ ɷɬɨ ɬɨ, ɱɬɨ ɧɟ ɬɪɟɛɭɟɬ-

ɫɹ ɫɩɟɰɢɚɥɶɧɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ, ɨɧ ɥɟɝɤɨ ɨɱɢɳɚɟɬɫɹ ɨɬ ɡɚɞɟɪɠɚɧɧɵɯ ɜɟɳɟɫɬɜ. 

Ⱦɥɹ ɤɚɱɟɫɬɜɟɧɧɨɝɨ ɭɞɚɥɟɧɢɹ ɢɡ ɜɨɞɵ ɠɟɥɟɡɚ ɢ ɦɚɪɝɚɧɰɚ ɧɟɨɛɯɨɞɢɦɨ ɪɟɝɭɥɹɪɧɨ 

ɨɫɭɳɟɫɬɜɥɹɬɶ ɩɪɨɦɵɜɤɭ ɮɢɥɶɬɪɭɸɳɟɣ ɫɪɟɞɵ ɢɫɯɨɞɧɨɣ ɜɨɞɨɣ. BIRM ɢɡɝɨɬɨɜ-

ɥɟɧ ɢɡ ɜɵɫɨɤɨɤɚɱɟɫɬɜɟɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ. 

ɉɨɞɯɨɞɢɬ ɞɥɹ ɨɱɢɫɬɤɢ ɜɨɞɵ ɢɡ ɧɟɝɥɭɛɨɤɢɯ ɫɤɜɚɠɢɧ ɢ ɤɨɥɨɞɰɟɜ (ɞɨ 25ɦ).  

Ɋɟɝɟɧɟɪɚɰɢɹ – ɩɪɨɬɢɜɨɬɨɱɧɚɹ ɩɪɨɦɵɜɤɚ. 

ɉɪɢ ɧɢɡɤɨɦ ɪɇ – ɤɨɪɪɟɤɰɢɹ ɫ ɩɨɦɨɳɶɸ ɞɨɥɨɦɢɬɚ. Ⱦɨɥɨɦɢɬ ɧɟ ɢɫɩɨɥɶɡɨ-

ɜɚɬɶ ɧɚ ɜɨɞɟ ɫ Ɉɀ ɛɨɥɶɲɟ 2 ɦɝ-ɷɤɜ/ɥ ɢ ɜ ɤɨɥɨɧɧɚɯ ɛɨɥɶɲɨɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨ-

ɫɬɢ ɜɨ ɢɡɛɟɠɚɧɢɟ ɫɥɟɠɢɜɚɧɢɹ ɢ ɰɟɦɟɧɬɢɪɨɜɚɧɢɹ ɡɚɝɪɭɡɤɢ.  

ɍɫɥɨɜɢɹ ɩɪɢɦɟɧɟɧɢɹ BIRM: 

ɪɇ – ɛɨɥɟɟ 6,9 

Fe  – ɞɨ 3 ɦɝ/ɥ 

Mn – ɞɨ 1 ɦɝ/ɥ 

ɉɆɈ – ɞɨ 3 ɦɝ Ɉ2/ɥ 

ɇɟɮɬɟɩɪɨɞɭɤɬɵ, ɫɟɪɨɜɨɞɨɪɨɞ – ɨɬɫɭɬɫɬɜɢɟ 

ɋɜɨɛɨɞɧɵɣ ɯɥɨɪ – ɞɨ 0,5 ɦɝ/ɥ 

Ɋɚɫɬɜɨɪɟɧɧɵɣ ɤɢɫɥɨɪɨɞ – ɧ/ɦ 15% ɨɬ ɫɨɞɟɪɠɚɧɢɹ ɠɟɥɟɡɚ 

ȿɦɤɨɫɬɶ 1ɥ Birm – 930 ɦɝ Fe.   

 

3.2.2 GREEN SAND 

 

Manganese Green Sand – ɝɪɚɧɭɥɵ ɝɥɚɭɤɨɧɢɬɚ, ɩɨɤɪɵɬɵɟ ɞɢɨɤɫɢɞɨɦ ɦɚɪ-

ɝɚɧɰɚ MnO2. MnO2 ɹɜɥɹɟɬɫɹ ɨɤɢɫɥɢɬɟɥɟɦ ɢ ɤɚɬɚɥɢɡɚɬɨɪɨɦ ɨɤɢɫɥɟɧɢɹ ɪɚɫɬɜɨ-

ɪɟɧɧɵɯ ɠɟɥɟɡɚ, ɦɚɪɝɚɧɰɚ ɢ ɫɟɪɨɜɨɞɨɪɨɞɚ. 

ɉɨɞɯɨɞɢɬ ɞɥɹ ɨɱɢɫɬɤɢ ɜɨɞɨɩɪɨɜɨɞɧɨɣ ɢ ɚɪɬɟɡɢɚɧɫɤɨɣ ɜɨɞɵ ɨɬ ɠɟɥɟɡɚ, 

ɦɚɪɝɚɧɰɚ ɢ ɫɟɪɨɜɨɞɨɪɨɞɚ.  
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Ɋɟɝɟɧɟɪɚɰɢɹ – ɩɪɨɬɢɜɨɬɨɱɧɚɹ ɩɪɨɦɵɜɤɚ ɢ ɩɪɨɦɵɜɤɚ ɧɚɫɵɳɟɧɧɵɦ (6 %) 

ɪɚɫɬɜɨɪɨɦ KMnO4. 

ɉɪɢ ɫɨɞɟɪɠɚɧɢɢ Fe + Mn ɞɨ 15 ɦɝ/ɥ (ɠɟɥɟɡɚ ɛɨɥɶɲɟ, ɱɟɦ ɦɚɪɝɚɧɰɚ) ɢɫ-

ɩɨɥɶɡɭɟɬɫɹ ɞɨɡɢɪɨɜɚɧɢɟ ɧɚɫɵɳɟɧɧɨɝɨ ɪɚɫɬɜɨɪɚ KMnO4 ɜ ɩɨɬɨɤ ɩɟɪɟɞ ɮɢɥɶɬɪɨɦ 

ɫ ɩɨɦɨɳɶɸ ɧɚɫɨɫɚ-ɞɨɡɚɬɨɪɚ DL-PM ɢ ɢɦɩɭɥɶɫɧɨɝɨ ɪɚɫɯɨɞɨɦɟɪɚ.   

Ɋɟɝɟɧɟɪɚɰɢɹ ɡɚɝɪɭɡɤɢ – ɨɛɪɚɬɧɚɹ ɩɪɨɦɵɜɤɚ. 

Ⱦɨɡɢɪɨɜɚɧɢɟ KMnO4: ɫɭɯɨɝɨ ɜɟɳɟɫɬɜɚ – CKMnO4, ɦɝ/ɥ ɢɫɯɨɞɧɨɣ ɜɨɞɵ = 

ɋFe +2CMn +4CH2S, ɦɝ/ɥ 

ɧɚɫɵɳɟɧɧɨɝɨ 6 % ɪɚɫɬɜɨɪɚ – CKMnO4 ɯ 100/6. 

ɍɫɥɨɜɢɹ ɩɪɢɦɟɧɟɧɢɹ Manganese Green Sand: 

ɪɇ – ɛɨɥɟɟ 6,2 

Fe + Mn – ɞɨ 7 ɦɝ/ɥ 

ɇ2S -  ɞɨ 5 ɦɝ/ɥ 

ɉɆɈ – ɞɨ 5 ɦɝ Ɉ2/ɥ 

ȿɦɤɨɫɬɶ 1ɥ – 1370 ɦɝ Fe.   

 

3.2.3 ɆɀɎ 

 

ɆɀɎ – ɩɨɪɢɫɬɵɣ ɦɚɬɟɪɢɚɥ, ɫɨɫɬɨɹɳɢɣ, ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ, ɢɡ ɫɦɟɫɢ ɨɤ-

ɫɢɞɨɜ ɢ ɤɚɪɛɨɧɚɬɨɜ ɤɚɥɶɰɢɹ ɢ ɦɚɝɧɢɹ, ɚ ɬɚɤɠɟ ɨɤɫɢɞɨɜ ɚɥɸɦɢɧɢɹ ɢ ɤɪɟɦɧɢɹ. ȼ 

ɟɝɨ ɩɨɪɚɯ ɡɚɤɪɟɩɥɟɧ ɤɚɬɚɥɢɬɢɱɟɫɤɢ ɚɤɬɢɜɧɵɣ ɤɨɦɩɨɧɟɧɬ – ɞɢɨɤɫɢɞ ɦɚɪɝɚɧɰɚ, 

ɪɚɜɧɨɦɟɪɧɨ ɪɚɫɩɪɟɞɟɥɟɧɧɵɣ ɩɨ ɨɛɴɟɦɭ ɡɟɪɧɚ. Ɋɚɜɧɨɦɟɪɧɨɫɬɶ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɩɨ 

ɨɛɴɟɦɭ ɝɪɚɧɭɥɵ ɤɚɬɚɥɢɬɢɱɟɫɤɢ ɚɤɬɢɜɧɨɝɨ ɤɨɦɩɨɧɟɧɬɚ ɨɛɟɫɩɟɱɢɜɚɟɬ ɫɬɚɛɢɥɶ-

ɧɨɫɬɶ ɪɚɛɨɬɵ ɦɚɬɟɪɢɚɥɚ ɩɪɢ ɞɥɢɬɟɥɶɧɨɣ ɟɝɨ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɩɨɫɤɨɥɶɤɭ ɩɪɢ ɢɫ-

ɬɢɪɚɧɢɢ ɝɪɚɧɭɥ ɯɢɦɢɱɟɫɤɢɣ ɫɨɫɬɚɜ ɩɨɜɟɪɯɧɨɫɬɢ ɧɟ ɢɡɦɟɧɹɟɬɫɹ. ɆɀɎ ɹɜɥɹɟɬɫɹ 

ɩɪɨɞɭɤɬɨɦ ɩɟɪɟɪɚɛɨɬɤɢ ɞɨɥɨɦɢɬɢɡɢɪɨɜɚɧɧɵɯ ɩɨɪɨɞ.  

Ɏɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɮɢɥɶɬɪɭɸɳɟɣ ɡɚɝɪɭɡɤɢ ɆɀɎ ɩɪɟɞ-

ɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.1. 
 
Ɍɚɛɥɢɰɚ3.1 - Ɏɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɮɢɥɶɬɪɭɸɳɟɣ ɡɚɝɪɭɡɤɢ ɆɀɎ 

№ ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ,ɪɚɛɨɱɢɟ ɭɫɥɨɜɢɹ ɆɀɎ 
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ɩ/ɩ 
1. ɐɜɟɬ Ʉɨɪɢɱɧɟɜɨ-ɛɭɪɵɣ 
2. Ƚɟɨɦɟɬɪɢɱɟɫɤɚɹ ɮɨɪɦɚ ɝɪɚɧɭɥ Ƚɪɚɧɭɥɵ ɧɟɩɪɚɜɢɥɶɧɨɣ ɮɨɪɦɵ 
3. ɇɚɫɵɩɧɨɣ ɜɟɫ, ɤɝ/ɦ3 1350 -1400 
4. Ʉɨɷɮɮɢɰɢɟɧɬ ɨɞɧɨɪɨɞɧɨɫɬɢ 1,4 - 2,0 
5. Ɋɚɡɦɟɪ ɱɚɫɬɢɰ, ɦɦ 0,5 -1,5 
6. ɉɥɨɬɧɨɫɬɶ, ɤɝ/ɦ3 2450 - 2550 
7. ɂɫɬɢɪɚɟɦɨɫɬɶ, ɜ % ɜ ɝɨɞ 8 
8. Ɇɢɧɟɪɚɥɶɧɵɣ ɫɨɫɬɚɜ Ⱦɨɥɨɦɢɬ 
9. Ɇɚɤɫɢɦɚɥɶɧɨɟ ɫɨɞɟɪɠɚɧɢɟ Fe ɢ 

Mn ɜ ɢɫɯɨɞɧɨɣ ɜɨɞɟ, ɦɝ/ɥ 
ɞɨ 50 

10. ɇɚɥɢɱɢɟ ɜ ɜɨɞɟ ɦɚɫɥɚ, ɧɟɮɬɟɩɪɨ-
ɞɭɤɬɨɜ 

Ⱦɨɩɭɫɬɢɦɨ 

11. ɇɚɥɢɱɢɟ ɜ ɜɨɞɟ H2S Ⱦɨɩɭɫɬɢɦɨ 
12. ɇɟɨɛɯɨɞɢɦɵɣ ɨɤɢɫɥɢɬɟɥɶ Ʌɸɛɨɣ 
13. Ɋɚɛɨɱɢɣ ɞɢɚɩɚɡɨɧ pH 5,5 - 9,0 

 
Ȼɵɥ ɩɪɨɜɟɞɟɧ ɚɧɚɥɢɡ ɮɢɥɶɬɪɭɸɳɢɯ ɡɚɝɪɭɡɨɤ, ɤɨɬɨɪɵɣ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛ-

ɥɢɰɟ 3.2. 
 

Ɍɚɛɥɢɰɚ 3.2 - ɋɪɚɜɧɟɧɢɟ ɆɀɎ ɫ ɨɫɧɨɜɧɵɦɢ ɢɦɩɨɪɬɧɵɦɢ ɮɢɥɶɬɪɭɸɳɢɦɢ ɡɚ-
ɝɪɭɡɤɚɦ ɩɪɢ ɪɚɜɧɵɯ ɭɫɥɨɜɢɹɯ ɷɤɫɩɥɭɚɬɚɰɢɢ 
№ 
ɩ/ɩ 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ, 
ɪɚɛɨɱɢɟ ɭɫɥɨɜɢɹ 

Greensand ɆɀɎ BIRM 

2. ɇɚɫɵɩɧɨɣ ɜɟɫ, 
ɤɝ/ɦ3 

1350 1400 1450 

3. Ʉɨɷɮɮɢɰɢɟɧɬ 
ɨɞɧɨɪɨɞɧɨɫɬɢ 

1,4 - 1,6 1,4 - 2,0 1,34 

4. Ɋɚɡɦɟɪ ɱɚɫɬɢɰ, 
ɦɦ 

0,25-1,0 0,8-1,5 0,48 

5. ɋɵɪɶɟ ɞɥɹ ɢɡɝɨ-
ɬɨɜɥɟɧɢɹ 

Ɇɚɪɝɚɧɰɟɜɨɤɢɫɥɵɣ 
ɰɟɨɥɢɬ 

Ⱦɨɥɨɦɢɬ Ʉɚɬɚɥɢɡɚɰɢɨɧɧɵɣ 
ɩɟɫɨɤ 

6. Ɇɚɤɫɢɦɚɥɶɧɨɟ 
ɫɨɞɟɪɠɚɧɢɟ Fe ɢ 
Mn ɜ ɢɫɯɨɞɧɨɣ 

ɜɨɞɟ, ɦɝ/ɥ 

15 ɞɨ 50 20 

7. ɇɚɥɢɱɢɟ ɜ ɜɨɞɟ 
ɦɚɫɥɚ, ɧɟɮɬɟ-

ɩɪɨɞɭɤɬɨɜ 

Ⱦɨɩɭɫɬɢɦɨ Ⱦɨɩɭɫɬɢɦɨ Ⱦɨɩɭɫɬɢɦɨ 

8. ɇɚɥɢɱɢɟ ɜ ɜɨɞɟ 
H2S 

Ⱦɨɩɭɫɬɢɦɨ Ⱦɨɩɭɫɬɢɦɨ Ⱦɨɩɭɫɬɢɦɨ 

9. ɇɟɨɛɯɨɞɢɦɵɣ 
ɨɤɢɫɥɢɬɟɥɶ 

KMnO4 Ʌɸɛɨɣ ɇɟɩɪɟɪɵɜɧɨɟ ɞɨ-
ɡɢɪɨɜɚɧɢɟ ɝɢɩɨ-
ɯɥɨɪɢɬɨɦ ɧɚɬɪɢɹ 
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10. Ɋɚɛɨɱɢɣ ɞɢɚɩɚ-
ɡɨɧ pH 

6,8 - 8,8 5,5 - 9,0 5,8 - 8,6 

11. ȿɦɤɨɫɬɶ ɩɨ Fe, 
(ɝ Fe ɧɚ 

ɞɦ3 ɡɚɝɪɭɡɤɢ) 

0,5 - 0,64 1,5 0,5 

12. ɋɬɪɭɤɬɭɪɚ ɰɢɤ-
ɥɚ ɪɟɝɟɧɟɪɚɰɢɢ, 
ɚɥɝɨɪɢɬɦ ɪɟɝɟ-

ɧɟɪɚɰɢɢ 

Ɉɛɪɚɬɧɚɹ ɩɪɨɦɵɜ-
ɤɚ, ɪɟɝɟɧɟɪɚɰɢɹ 
(ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ 

ɫɜɨɣɫɬɜ ɡɚɝɪɭɡɤɢ ɫ 
ɩɨɦɨɳɶɸ KMnO4), 
ɩɨɫɥɟ ɪɟɝɟɧɟɪɚɰɢ-

ɨɧɧɚɹ ɨɬɦɵɜɤɚ; 
ɜɪɟɦɹ 1,5 - 2 ɱɚɫɚ 

Ɉɛɪɚɬɧɚɹ ɩɪɨ-
ɦɵɜɤɚ ɜɨɞɨɣ; 

ɨɪɢɟɧɬɢɪɨɜɨɱɧɨɟ 
ɜɪɟɦɹ 15 ɦɢɧɭɬ 

Ɉɛɪɚɬɧɚɹ ɩɪɨ-
ɦɵɜɤɚ ɜɨɞɨɣ; 

ɨɪɢɟɧɬɢɪɨɜɨɱɧɨɟ 
ɜɪɟɦɹ 15 ɦɢɧɭɬ 

 
 
 
 
ɇɚ ɪɢɫɭɧɤɟ 3.1 ɩɪɢɜɟɞɟɧɵ ɫɪɚɜɧɢɬɟɥɶɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 

ɨɱɢɫɬɤɢ ɢɫɫɥɟɞɭɟɦɵɦɢ ɫɨɪɛɟɧɬɚɦɢ. 
 

 
Ɋɢɫɭɧɨɤ 3.1 -  Ƚɢɫɬɨɝɪɚɦɦɚ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɨɱɢɫɬɤɢ ɢɫɫɥɟɞɭɟɦɵɦɢ ɫɨɪ-

ɛɟɧɬɚɦɢ ɞɨ ɧɨɪɦ ɩɪɟɞɴɹɜɥɹɟɦɵɦ ɤ ɩɢɬɶɟɜɨɦɭ ɜɨɞɨɫɧɚɛɠɟɧɢɸ 

 

ɂɫɯɨɞɹ ɢɡ ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɞɚɧɧɵɯ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ ɨ ɷɤɨɧɨɦɢɱɟ-

ɫɤɨɣ ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ ɩɪɢɦɟɧɟɧɢɹ ɜ ɤɚɱɟɫɬɜɟ ɫɨɪɛɰɢɨɧɧɨɣ ɡɚɝɪɭɡɤɢ ɩɟɧɨɫɢ-

ɥɢɤɚɬ ɢ ɪɟɤɨɦɟɧɞɨɜɚɬɶ ɟɝɨ ɜ ɤɚɱɟɫɬɜɟ ɧɚɞɟɠɧɨɣ ɜɵɫɨɤɨɷɮɮɟɤɬɢɜɧɨɣ ɡɚɝɪɭɡɤɢ, ɚ 

ɬɚɤɠɟ ɪɟɫɭɪɫɨɫɛɟɪɟɝɚɸɳɟɣ ɷɤɨɥɨɝɢɡɢɪɨɜɚɧɧɨɣ ɬɟɯɧɨɥɨɝɢɟɣ ɨɱɢɫɬɤɢ ɫ ɢɫɩɨɥɶ-

ɡɨɜɚɧɢɟɦ ɫɨɪɛɟɧɬɨɜ. 
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