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05.07.20 

Ɏɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɚɜɬɨɧɨɦɧɨɟ 
ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ ɭɱɪɟɠɞɟɧɢɟ 

ɜɵɫɲɟɝɨ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɝɨ ɨɛɪɚɡɨɜɚɧɢɹ 
«ɋɂȻɂɊɋɄɂɃ ɎȿȾȿɊȺɅɖɇɕɃ ɍɇɂȼȿɊɋɂɌȿɌ» 

 

ɉɨɥɢɬɟɯɧɢɱɟɫɤɢɣ ɢɧɫɬɢɬɭɬ 
ɢɧɫɬɢɬɭɬ 

Ɍɟɩɥɨɜɵɟ ɗɥɟɤɬɪɢɱɟɫɤɢɟ ɋɬɚɧɰɢɢ 
ɤɚɮɟɞɪɚ 

 

ɍɌȼȿɊɀȾȺɘ  
Ɂɚɜɟɞɭɸɳɢɣ ɤɚɮɟɞɪɨɣ  
____________ ȿ.Ⱥ. Ȼɨɣɤɨ  
« 05 » _____07______ 2020 ɝ. 

 
   

ȻȺɄȺɅȺȼɊɋɄȺə ɊȺȻɈɌȺ  
13.03.01  «Ɍɟɩɥɨɜɵɟ ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɫɬɚɧɰɢɢ»  

  
ɉɪɨɟɤɬ ɩɟɪɟɜɨɞɚ ɤɨɬɟɥɶɧɨɣ «ɄɪȺɁ» ɜ ɦɢɧɢ-Ɍɗɐ    

ɉɨɹɫɧɢɬɟɥɶɧɚɹ ɡɚɩɢɫɤɚ 

 

 

     Ɋɭɤɨɜɨɞɢɬɟɥɶ     ________          ɞɨɰɟɧɬ, ɤ.ɬ.ɧ.          Ʌ.ɇ ɉɨɞɛɨɪɫɤɢɣ    
                    ɩɨɞɩɢɫɶ, ɞɚɬɚ      ɞɨɥɠɧɨɫɬɶ, ɭɱɟɧɚɹ ɫɬɟɩɟɧɶ       ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ  

 

   ȼɵɩɭɫɤɧɢɤ                                                  Ɋ.Ɋ. ɏɷɪɪɢɨɬɬ    
                                                      ɩɨɞɩɢɫɶ, ɞɚɬɚ                                      ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 
 

    Ɍɟɯɧɢɱɟɫɤɢɣ ɤɨɧɬɪɨɥɶ                                                ȿ.Ⱥ. Ȼɨɣɤɨ   
                                                                                                 ɩɨɞɩɢɫɶ, ɞɚɬɚ               ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 
  

 ɇɨɪɦɨɤɨɧɬɪɨɥɟɪ                    02.07.2020      ɉ.ȼ. ɒɢɲɦɚɪɟɜ 
                ɩɨɞɩɢɫɶ, ɞɚɬɚ                 ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 
 

 
 

 

 

 



 

Ɏɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɚɜɬɨɧɨɦɧɨɟ 
ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ ɭɱɪɟɠɞɟɧɢɟ 

ɜɵɫɲɟɝɨ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɝɨ ɨɛɪɚɡɨɜɚɧɢɹ 
«ɋɂȻɂɊɋɄɂɃ ɎȿȾȿɊȺɅɖɇɕɃ ɍɇɂȼȿɊɋɂɌȿɌ» 

 

ɉɨɥɢɬɟɯɧɢɱɟɫɤɢɣ ɢɧɫɬɢɬɭɬ 
ɢɧɫɬɢɬɭɬ 

Ɍɟɩɥɨɜɵɟ ɗɥɟɤɬɪɢɱɟɫɤɢɟ ɋɬɚɧɰɢɢ 
ɤɚɮɟɞɪɚ 

 

 

ɍɌȼȿɊɀȾȺɘ  
Ɂɚɜɟɞɭɸɳɢɣ ɤɚɮɟɞɪɨɣ  
____________ ȿ.Ⱥ. Ȼɨɣɤɨ  
«_05_» ____07_______ 2020 ɝ 

 

 

 

ɁȺȾȺɇɂȿ  
ɇȺ ȼɕɉɍɋɄɇɍɘ ɄȼȺɅɂɄȺɐɂɈɇɇɍɘ ɊȺȻɈɌɍ 

ɜ ɮɨɪɦɟ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɵ 

  



 

 

ɋɬɭɞɟɧɬɭ:ɏɷɪɪɢɨɬɬ Ɋɚɣɟɧ Ɋɨɦɚɪɢɨ         . 
           (ɮɚɦɢɥɢɹ, ɢɦɹ, ɨɬɱɟɫɬɜɨ ɫɬɭɞɟɧɬɚ)   

Ƚɪɭɩɩɚ    Ɏɗ16-01Ȼ   ɇɚɩɪɚɜɥɟɧɢɟ (ɫɩɟɰɢɚɥɶɧɨɫɬɶ)              13.03.01.           . 
      ɤɨɞ 

                                        Ɍɟɩɥɨɷɧɟɪɝɟɬɢɤɚ ɢ ɬɟɩɥɨɬɟɯɧɢɤɚ                                    . 
(ɧɚɢɦɟɧɨɜɚɧɢɟ) 

Ɍɟɦɚ ɜɵɩɭɫɤɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ: ɉɪɨɟɤɬ ɩɟɪɟɜɨɞɚ ɤɨɬɟɥɶɧɨɣ 
«ɄɪȺɁ» ɜ ɦɢɧɢ-Ɍɗɐ 
 
ɍɬɜɟɪɠɞɟɧɚ ɩɪɢɤɚɡɨɦ ɩɨ ɭɧɢɜɟɪɫɢɬɟɬɭ: 746/ɫ ɨɬ 27 ɹɧɜɚɪɹ 2020 ɝɨɞɚ 
 
Ɋɭɤɨɜɨɞɢɬɟɥɶ ȼɄɊ:Ʌ.ɇ. ɉɨɞɛɨɪɫɤɢɣ, ɞɨɰɟɧɬ,ɤɚɧɞ.ɬɟɯɧ.ɧɚɭɤ, ɤɚɮɟɞɪɚ «Ɍɗɋ» 

(ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ, ɞɨɥɠɧɨɫɬɶ ɢ ɦɟɫɬɨ ɪɚɛɨɬɵ) 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ȼɄɊ: ɋɨɫɬɚɜ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɤɨɬɟɥɶɧɨɣ ɢ ɟɝɨ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: ɤɨɬɥɵ-ɭɬɢɥɢɡɚɬɨɪɵ ȻȽɆ-35Ɇ (ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ-30 ɬ/ɱɚɫ; 
ɞɚɜɥɟɧɢɟ 35 ɛɚɪ, ɬɟɦɩɟɪɚɬɭɪɚ 440℃; ɪɟɡɟɪɜɧɨɟ ɬɨɩɥɢɜɨ-ɦɚɡɭɬ; ɤɨɥɢɱɟɫɬɜɨ 
ɤɨɬɥɨɜ-4). 

ɉɟɪɟɱɟɧɶ ɪɚɡɞɟɥɨɜ ȼɄɊ: ȼɜɟɞɟɧɢɟ. Ɉɛɳɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɩɪɟɞɩɪɢɹɬɢɹ; 
Ɉɛɨɫɧɨɜɚɧɢɟ ɚɤɬɭɚɥɶɧɨɫɬɢ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɢ ɩɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱɢ;ɨɛɨɫɧɨɜɚɧɢɟ 
ɜɵɛɪɚɧɧɨɝɨ ɜɚɪɢɚɧɬɚ ɪɟɤɨɧɫɬɪɭɤɰɢɢ;ɪɚɫɱɟɬ ɫɟɬɟɜɨɣ ɩɨɞɨɝɪɟɜɚɬɟɥɶɧɨɣ 
ɭɫɬɚɧɨɜɤɢ; ɤɨɧɫɬɪɭɤɬɨɪɫɤɢɣ ɪɚɫɱɟɬ ɩɨɞɨɝɪɟɜɚɬɟɥɹ ɩɥɚɫɬɢɧɱɚɬɨɝɨ ɬɢɩɚ;ɨɰɟɧɤɚ 
ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɩɪɢɜɥɟɤɚɬɟɥɶɧɨɫɬɢ ɩɪɨɟɤɬɚ;ɢɧɞɢɜɢɞɭɚɥɶɧɨɟ ɡɚɞɚɧɢɟ. 
 
ɉɟɪɟɱɟɧɶ ɝɪɚɮɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ: ɛɥɨɤ-ɫɯɟɦɚ ɩɪɨɢɡɜɨɞɫɬɜɚ ɚɥɸɦɢɧɢɹ ɢɡ 
ɝɥɢɧɨɡɟɦɚ; ɩɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɤɨɬɥɚ ȻȽɆ-35Ɇ; 
ɩɪɢɧɰɢɩɢɚɥɶɧɚɹ ɬɟɩɥɨɜɚɹ ɫɯɟɦɚ ɭɬɢɥɢɡɚɰɢɨɧɧɨɣ ɤɨɬɟɥɶɧɨɣ ɞɨ 
ɪɟɤɨɧɫɬɪɭɤɰɢɢ; ɩɪɢɧɰɢɩɢɚɥɶɧɚɹ ɬɟɩɥɨɜɚɹ ɫɯɟɦɚ ɭɬɢɥɢɡɚɰɢɨɧɧɨɣ ɤɨɬɟɥɶɧɨɣ 
ɩɨɫɥɟ ɪɟɤɨɧɫɬɪɭɤɰɢɢ; ɤɨɦɩɨɧɨɜɤɚ ɨɛɨɪɭɞɨɜɚɧɢɹ ɭɬɢɥɢɡɚɰɢɨɧɧɨɣ ɤɨɬɟɥɶɧɨɣ 
ɩɨɫɥɟ ɪɟɤɨɧɫɬɪɭɤɰɢɢ (ɩɥɚɧ ɤɨɬɟɥɶɧɨɣ  ɢ ɪɚɡɪɟɡ ɤɨɬɟɥɶɧɨɣ); ɉɋȼ 
ɩɥɚɫɬɢɧɱɚɬɨɝɨ ɬɢɩɚ; ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ ɭɱɟɬɚ 
ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ ɢ ɬɟɩɥɨɧɨɫɢɬɟɥɹ; ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɫɯɟɦ ɢ 
ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ ɭɱɟɬɚ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ ɢ ɬɟɩɥɨɧɨɫɢɬɟɥɹ. 
 
Ɋɭɤɨɜɨɞɢɬɟɥɶ ȼɄɊ                        ____________________   Ʌ.ɇ. ɉɨɞɛɨɪɫɤɢɣ 

 

ɋɬɭɞɟɧɬ                                            ___________________   Ɋ.Ɋ. ɏɷɪɪɢɨɬɬ 
 

« 14  »      06         2020 ɝ.          
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ɊȿɎȿɊȺɌ 

Ȼɚɤɚɥɚɜɪɫɤɚɹ ɪɚɛɨɬɚ ɩɨ ɬɟɦɟ «ɉɪɨɟɤɬ ɩɟɪɟɜɨɞɚ ɤɨɬɟɥɶɧɨɣ «ɄɪȺɁ» ɜ 
ɦɢɧɢ-Ɍɗɐ» ɫɨɞɟɪɠɢɬ 57 ɫɬɪɚɧɢɰɵ ɬɟɤɫɬɨɜɨɝɨ ɞɨɤɭɦɟɧɬɚ, 6 ɥɢɫɬɨɜ 
ɝɪɚɮɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ, 10 ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ.  

ɍɌɂɅɂɁȺɐɂɈɇɇȺə ɄɈɌȿɅɖɇȺə, ɄɈɌɅɕ-ɍɌɂɅɂɁȺɌɈɊɕ, 
ɊȿȾɍɄɐɂɈɇɇɈ-ɈɏɅȺȾɂɌȿɅɖɇɕȿ ɍɋɌȺɇɈȼɄɂ, ɌȿɉɅɈȼȺə ɋɏȿɆȺ, 
ɉȺɊɈȼȺə ɌɍɊȻɂɇȺ ɋ ɉɊɈɌɂȼɈȾȺȼɅȿɇɂȿɆ, ɉɅȺɋɌɂɇɑȺɌɕȿ 
ɌȿɉɅɈɈȻɆȿɇɇɂɄɂ, ȺȼɌɈɆȺɌɂɁɂɊɈȼȺɇɇɕɃ ɍɑȿɌ ɌȿɉɅɈȼɈɃ 
ɗɇȿɊȽɂɂɂ ɌȿɉɅɈɇɈɋɂɌȿɅə 

ɐɟɥɶ ɪɟɤɨɧɫɬɪɭɤɰɢɢ:  

– ɩɨɜɵɲɟɧɢɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɭɬɢɥɢɡɚɰɢɨɧɧɨɣ ɤɨɬɟɥɶɧɨɣ «ɄɪȺɁ» ɡɚ ɫɱɟɬ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɨɬɟɧɰɢɚɥɶɧɨɣ ɷɧɟɪɝɢɢ ɩɚɪɚ ɩɨɫɥɟ ɤɨɬɥɨɜ-ɭɬɢɥɢɡɚɬɨɪɨɜ ɞɥɹ 
ɜɵɪɚɛɨɬɤɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ ɬɟɩɥɨɜɨɦ ɩɨɬɪɟɛɥɟɧɢɢ. 

Ɉɛɨɫɧɨɜɚɧɚ ɚɤɬɭɚɥɶɧɨɫɬɶ ɪɟɤɨɧɫɬɪɭɤɰɢɢ; ɨɛɨɫɧɨɜɚɧɨ ɬɟɯɧɢɱɟɫɤɨɟ 
ɪɟɲɟɧɢɟ ɩɨ ɪɟɤɨɧɫɬɪɭɤɰɢɢ; ɜɵɛɪɚɧɨ ɨɫɧɨɜɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɦɢɧɢ-Ɍɗɐ; 
ɩɪɨɢɡɜɟɞɟɧ ɪɚɫɱɟɬ ɫɟɬɟɜɨɣ ɩɨɞɨɝɪɟɜɚɬɟɥɶɧɨɣ ɭɫɬɚɧɨɜɤɢ ɫ ɩɥɚɫɬɢɧɱɚɬɵɦɢ 
ɬɟɩɥɨɨɛɦɟɧɧɢɤɚɦɢ; ɩɪɨɢɡɜɟɞɟɧ ɤɨɧɫɬɪɭɤɬɨɪɫɤɢɣ ɪɚɫɱɟɬ ɩɥɚɫɬɢɧɱɚɬɨɝɨ 
ɬɟɩɥɨɨɛɦɟɧɧɢɤɚ; ɜɵɛɪɚɧɨ ɨɛɨɪɭɞɨɜɚɧɢɟ ɞɥɹ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ ɭɱɟɬɚ 
ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ ɢ ɬɟɩɥɨɧɨɫɢɬɟɥɹ, ɨɬɩɭɫɤɚɟɦɨɝɨ ɦɢɧɢ-Ɍɗɐ; ɪɚɫɫɦɨɬɪɟɧɵ 
ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ;ɩɪɨɢɡɜɟɞɟɧɚ ɨɰɟɧɤɚ 
ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɩɪɢɜɥɟɤɚɬɟɥɶɧɨɫɬɢ ɩɪɨɟɤɬɚ. 

ɉɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɩɨɞɬɜɟɪɠɞɚɸɬ ɬɟɯɧɢɱɟɫɤɭɸ ɢ ɷɤɨɧɨɦɢɱɟɫɤɭɸ 
ɩɪɢɜɥɟɤɚɬɟɥɶɧɨɫɬɶ ɩɪɨɟɤɬɚɩɨ ɩɟɪɟɜɨɞɭɭɬɢɥɢɡɚɰɢɨɧɧɨɣ ɤɨɬɟɥɶɧɨɣ «ɄɪȺɁ» ɜ 
ɦɢɧɢ-Ɍɗɐ. 
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ɋɈȾȿɊɀȺɇɂȿ 
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ȼȼȿȾȿɇɂȿ 

Ⱥɤɰɢɨɧɟɪɧɨɟ ɨɛɳɟɫɬɜɨ «ɊɍɋȺɅ Ʉɪɚɫɧɨɹɪɫɤɢɣ ɚɥɸɦɢɧɢɟɜɵɣ ɡɚɜɨɞ» 
(ȺɈ «ɊɍɋȺɅ Ʉɪɚɫɧɨɹɪɫɤ») ɜɯɨɞɢɬ ɜ ɫɬɪɭɤɬɭɪɭ ɤɨɦɩɚɧɢɢ ɈȺɈ «ɊɍɋȺɅ». 
Ɉɫɧɨɜɧɵɦɢ ɫɬɪɭɤɬɭɪɧɵɦɢ ɟɞɢɧɢɰɚɦɢ ɤɨɦɩɚɧɢɢ ɹɜɥɹɸɬɫɹ ɞɢɜɢɡɢɨɧɵ ȺɈ 
«ɊɍɋȺɅ Ʉɪɚɫɧɨɹɪɫɤ», ɤɨɬɨɪɵɟ ɜɯɨɞɹɬ ɜ ɫɨɫɬɚɜ ɚɥɸɦɢɧɢɟɜɨɝɨ ɞɢɜɢɡɢɨɧɚ. 
Ɂɚɜɨɞ ɪɚɫɩɨɥɨɠɟɧ ɜ ɝ. Ʉɪɚɫɧɨɹɪɫɤɟ, ɜ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ ɛɥɢɡɨɫɬɢ ɨɬ 
Ʉɪɚɫɧɨɹɪɫɤɨɣ Ƚɗɋ, ɨɞɧɨɣ ɢɡ ɤɪɭɩɧɟɣɲɢɯ ɜ ɦɢɪɟ ɢ ɜɬɨɪɨɣ ɩɨ ɦɨɳɧɨɫɬɢ 
ɝɢɥɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɜ Ɋɨɫɫɢɢ. ɇɚɥɢɱɢɟ ɞɟɲɟɜɨɣ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, 
ɜɵɪɚɛɚɬɵɜɚɟɦɨɣ Ƚɗɋ, ɢ ɩɨɥɨɠɢɥɨ ɜ 1964ɝ. ɇɚɱɚɥɨ ɪɚɡɜɢɬɢɸ ɚɥɸɦɢɧɢɟɜɨɣ 
ɦɟɬɚɥɥɭɪɝɢɢ ɜ ɪɟɝɢɨɧɟ. Ɉɫɧɨɜɧɨɣ ɩɪɨɞɭɤɰɢɟɣ, ɩɪɨɢɡɜɨɞɢɦɨɣ ɡɚɜɨɞɨɦ, 
ɹɜɥɹɟɬɫɹ ɩɟɪɜɢɱɧɵɣ ɚɥɸɦɢɧɢɣ ɢɥɢ ɚɥɸɦɢɧɢɣ-ɫɵɪɟɰ, ɩɨɥɭɱɚɟɦɵɣ ɩɭɬɟɦ 
ɷɥɟɤɬɪɨɥɢɡɚ ɪɚɫɩɥɚɜɚ ɝɥɢɧɨɡɟɦɚ ɜ ɤɪɢɨɥɢɬɟ.  

Ȼɨɥɶɲɢɧɫɬɜɨ ɷɥɟɤɬɪɨɥɢɡɟɪɨɜ ɡɚɜɨɞɚ ɪɚɛɨɬɚɟɬ ɩɨ ɬɟɯɧɨɥɨɝɢɢ 
«ɷɤɨɥɨɝɢɱɧɵɣ ɋɨɞɟɪɛɟɪɝ», ɜ ɤɨɬɨɪɨɣ ɢɫɩɨɥɶɡɭɸɬɫɹ ɫɭɯɢɟ ɫɚɦɨɨɛɠɢɝɚɸɳɢɟɫɹ 
ɚɧɨɞɵ. Ⱥɧɨɞɵ ɢɡɝɨɬɚɜɥɢɜɚɸɬɫɹ ɧɚ ɡɚɜɨɞɟ ɢ ɩɪɨɯɨɞɹɬ ɬɟɪɦɢɱɟɫɤɭɸ ɨɛɪɚɛɨɬɤɭ 
ɜ ɩɪɨɤɚɥɨɱɧɵɯ ɩɟɱɚɯ. ɍɯɨɞɹɳɢɟ ɢɡ ɩɟɱɟɣ ɝɚɡɵ ɫ ɬɟɦɩɟɪɚɬɭɪɨɣ 900-1300 
ɝɪɚɞɭɫɨɜ ɨɬɜɨɞɹɬɫɹ ɜ ɭɬɢɥɢɡɚɰɢɨɧɧɭɸ ɤɨɬɟɥɶɧɭɸ, ɝɞɟ ɢɯ ɬɟɩɥɨ ɢɫɩɨɥɶɡɭɟɬɫɹ 
ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɩɚɪɚ ɫ ɞɚɜɥɟɧɢɟɦ 3,4 Ɇɉɚ ɢ ɬɟɦɩɟɪɚɬɭɪɨɣ 435 ɝɪɚɞɭɫɨɜ. ɉɨɫɥɟ 
ɡɧɚɱɢɬɟɥɶɧɨɝɨ ɫɧɢɠɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɜ ɪɟɞɭɤɰɢɨɧɧɨ-ɨɯɥɚɞɢɬɟɥɶɧɵɯ 
ɭɫɬɚɧɨɜɤɚɯ ɩɚɪ ɨɬɜɨɞɢɬɫɹ ɧɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɧɭɠɞɵ ɡɚɜɨɞɚ ɢ ɬɟɩɥɨɮɢɤɚɰɢɸ. 
ɇɟɞɨɫɬɚɬɤɨɦ ɞɚɧɧɨɣ ɬɟɯɧɨɥɨɝɢɢ ɹɜɥɹɟɬɫɹ ɡɧɚɱɢɬɟɥɶɧɚɹ ɩɨɬɟɪɹ ɩɨɬɟɧɰɢɚɥɶɧɨɣ 
ɷɧɟɪɝɢɢ ɩɚɪɚ ɜ ɪɟɡɭɥɶɬɚɬɟ ɞɪɨɫɫɟɥɢɪɨɜɚɧɢɹ ɢ ɨɯɥɚɠɞɟɧɢɹ ɜ ɊɈɍ. 

ɉɪɟɞɩɪɢɹɬɢɟ ɨɬɧɨɫɢɬɫɹ ɤ ɱɢɫɥɭ ɤɪɭɩɧɟɣɲɢɯ ɩɪɟɞɩɪɢɹɬɢɣ ɰɜɟɬɧɨɣ 
ɦɟɬɚɥɥɭɪɝɢɢ Ʉɪɚɫɧɨɹɪɫɤɚ. ȼ ɬɨ ɜɪɟɦɹ ɤɚɤ ɧɟɨɛɪɚɛɨɬɚɧɧɨɟ ɫɵɪɶɟ ɞɥɹ 
ɩɪɨɢɡɜɨɞɫɬɜɚ ɚɥɸɦɢɧɢɹ ɩɨɫɬɚɜɥɹɟɬɫɹ ɢɯ ɪɨɞɫɬɜɟɧɧɵɦ ɡɚɜɨɞɨɦ ɧɚ Ⱥɱɢɧɫɤɨɦ 
ɝɥɢɧɨɡɟɦɧɨɦ ɡɚɜɨɞɟ. ɉɨ ɷɧɟɪɝɨɩɨɬɪɟɛɥɟɧɢɸ ɨɧ ɧɚɯɨɞɢɬɫɹ ɧɚ ɩɟɪɜɨɦ ɦɟɫɬɟ ɜ 
ɝɨɪɨɞɟ, ɩɨɬɪɟɛɥɹɹ ɨɤɨɥɨ 70% ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɜɵɪɚɛɚɬɵɜɚɟɦɨɣ Ʉɪɚɫɧɨɹɪɫɤɨɣ 
Ƚɗɋ. ɉɨɷɬɨɦɭ ɪɟɲɟɧɢɟ ɩɪɨɛɥɟɦɵ ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɧɚ 
ɡɚɜɨɞɟ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɢ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ, ɚ ɬɚɤɠɟ ɬɨɩɥɢɜɚ,ɹɜɥɹɟɬɫɹ ɜɟɫɶɦɚ 
ɚɤɬɭɚɥɶɧɵɦ. 

ɐɟɥɶ ɷɬɨɝɨ ɩɪɨɟɤɬɚ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨɛɵ ɪɟɲɢɬɶ ɩɪɨɛɥɟɦɭ ɨɝɪɚɧɢɱɟɧɢɹ 
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ / ɩɨɬɟɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɨɬɟɧɰɢɚɥɶɧɨɣ ɷɧɟɪɝɢɢ ɩɚɪɚ 
ɩɨɫɥɟ ɟɝɨ ɜɵɯɨɞɚ ɢɡ ɤɨɬɥɚ ɜ ɰɢɤɥɟ. ȼɵɛɨɪ ɬɭɪɛɢɧɵ ɞɥɹ ɦɨɞɟɪɧɢɡɚɰɢɢ ɡɚɜɨɞɚ, 
ɨɩɬɢɦɢɡɚɰɢɹ ɷɬɢɯ ɩɟɪɟɦɟɧɧɵɯ ɢ ɬɟɩɥɨɜɵɯ ɰɟɩɟɣ, ɚɧɚɥɢɡ ɜɥɢɹɧɢɹ ɩɪɨɟɤɬɧɵɯ 
ɪɟɲɟɧɢɣ, ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɮɚɤɬɨɪɨɜ ɧɚ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɭɸ 
ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɢ ɪɟɧɬɚɛɟɥɶɧɨɫɬɶ ɚɥɸɦɢɧɢɟɜɨɝɨ ɡɚɜɨɞɚ. 

ȼ ɞɢɩɥɨɦɧɨɦ ɩɪɨɟɤɬɟ ɨɛɫɭɠɞɚɟɬɫɹ ɜɚɪɢɚɧɬ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɢ 
ɦɨɞɟɪɧɢɡɚɰɢɢ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɚɥɸɦɢɧɢɟɜɨɝɨ ɡɚɜɨɞɚ ɫ ɭɫɬɚɧɨɜɤɨɣ ɬɭɪɛɢɧɵ 
ɩɪɨɬɢɜɨɞɚɜɥɟɧɢɹ ɫ ɬɭɪɛɨɷɥɟɤɬɪɢɱɟɫɤɢɦ ɝɟɧɟɪɚɬɨɪɨɦ ɫ ɰɟɥɶɸ ɩɨɜɵɲɟɧɢɹ 
ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɭɬɢɥɢɡɚɰɢɢ ɤɨɬɟɥɶɧɨɣ ɢ ɩɨɥɭɱɟɧɢɹ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ 
ɜɵɪɚɛɨɬɤɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 
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1 Ɉɛɨɫɧɨɜɚɧɢɟ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɨɛɴɟɤɬɚ 

1.1 Ɉɛɨɫɧɨɜɚɧɢɟ ɚɤɬɭɚɥɶɧɨɫɬɢ ɬɟɦɵ 

Ⱥɧɚɥɢɡ: ɤɚɤ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɩɨɬɟɧɰɢɚɥɶɧɨɣ ɷɧɟɪɝɢɢ ɩɚɪɚ ɩɨɫɥɟ ɤɨɬɥɨɜ 

ɐɟɥɶɸ ɷɬɨɝɨ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ ɩɨɜɵɲɟɧɢɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɚɛɨɬɵ 
ɡɚɜɨɞɚ. ɷɬɨ ɛɭɞɟɬ ɫɞɟɥɚɧɨ ɩɭɬɟɦ ɭɫɬɚɧɨɜɤɢ ɫɢɫɬɟɦɧɨɝɨ ɧɚɛɨɪɚ ɢɡ ɞɜɭɯ 
ɩɪɨɬɢɜɞɚɜɥɟɧɧɵɯ ɬɭɪɛɢɧ. ɉɪɢɱɢɧɚ ɷɬɨɝɨ ɜ ɩɟɪɜɨɧɚɱɚɥɶɧɨɣ ɤɨɦɩɨɧɨɜɤɟ 
ɡɚɜɨɞɚ, ɩɚɪ, ɤɨɬɨɪɵɣ ɜɵɪɚɛɚɬɵɜɚɟɬɫɹ ɤɨɬɥɨɦ ȻȽɆ-35Ɇ, ɧɚɩɪɚɜɥɹɟɬɫɹ ɜ ɊɈɍ, 
ɝɞɟ ɞɚɜɥɟɧɢɟ ɢ ɬɟɦɩɟɪɚɬɭɪɚ ɩɚɪɚ ɫɧɢɠɚɸɬɫɹ. ȼ ɫɜɹɡɢ, ɷɬo ɜɨɡɧɢɤɚɟɬ ɩɪɨɛɥɟɦɚ, 
ɤɨɝɞɚ ɩɨɬɟɧɰɢɚɥɶɧɚɹ ɷɧɟɪɝɢɹ ɩɚɪɚ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɩɨɬɟɪɢ, ɩɨɫɤɨɥɶɤɭ ɨɧɚ 
ɦɨɠɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɜ ɤɚɱɟɫɬɜɟ ɤɢɧɟɬɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ, ɱɬɨɛɵ ɩɨɦɨɱɶ ɜ 
ɩɪɨɢɡɜɨɞɫɬɜɟ ɚɥɸɦɢɧɢɹ. 

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɩɨɬɟɧɰɢɚɥɶɧɨɣ ɷɧɟɪɝɢɢ ɩɚɪɚ ɦɨɠɧɨ ɨɫɭɳɟɫɬɜɢɬɶ, 
ɭɫɬɚɧɨɜɢɜ ɜ ɫɢɫɬɟɦɭ ɪɹɞ ɬɭɪɛɢɧ ɢ ɪɚɡɪɟɲɢɜ ɊɈɍ ɜɦɟɫɬɨ ɷɬɨɝɨ ɜɵɩɨɥɧɹɬɶ 
ɮɭɧɤɰɢɸ ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ. Ȼɥɚɝɨɞɚɪɹ ɷɬɨɣ ɦɨɞɢɮɢɤɚɰɢɢ ɩɚɪ ɬɟɩɟɪɶ ɛɭɞɟɬ 
ɩɨɫɬɭɩɚɬɶ ɢɡ ɤɨɬɥɚ ɜ ɬɭɪɛɢɧɵ Ɋ-4-3,4/1,2 ɢ Ɋ-12-34/0,12. ɉɋȼ ɛɭɞɟɬ 
ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɜ ɡɢɦɧɢɣ ɩɟɪɢɨɞ, ɢ ɩɨɬɨɤ ɤ ɬɭɪɛɢɧɟ ɛɭɞɟɬ ɩɪɟɞɨɬɜɪɚɳɟɧ. 
Ɂɚɬɟɦ ɛɭɞɟɬ ɪɚɫɫɱɢɬɚɧ ɨɛɳɢɣ ɉɋȼ, ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɉɋȼ ɩɥɚɫɬɢɧɧɨɝɨ ɬɢɩɚ, 
ɤɚɤɨɣ ɜɚɪɢɚɧɬ ɥɭɱɲɟ ɜ ɭɫɬɚɧɨɜɤɟ. 

ȼ ɰɟɥɨɦ, ɡɚɜɨɞ ɩɨɥɭɱɢɬ ɞɨɩɨɥɧɢɬɟɥɶɧɭɸ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɞɥɹ 
ɩɪɨɢɡɜɨɞɫɬɜɚ ɚɥɸɦɢɧɢɹ ɢ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɡɚɜɨɞɚ. 
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1.2 ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɨɫɧɨɜɧɨɝɨ ɩɪɟɞɩɪɢɹɬɢɹ 

1.2.1 Ʉɪɚɬɤɨɟ ɨɩɢɫɚɧɢɟ 

Ʉɪɚɫɧɨɹɪɫɤɢɣ ɚɥɸɦɢɧɢɟɜɵɣ ɡɚɜɨɞ (ɫɨɤɪɚɳɟɧɧɨ ɄɪȺɁ) ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ 
ɢɡ ɤɪɭɩɧɟɣɲɢɯ ɡɚɜɨɞɨɜ ɩɨ ɩɪɨɢɡɜɨɞɫɬɜɭ ɚɥɸɦɢɧɢɹ, ɩɪɨɢɡɜɨɞɹ ɩɪɢɦɟɪɧɨ 27% 
ɚɥɸɦɢɧɢɹ ɜ Ɋɨɫɫɢɢ ɢ ɨɤɨɥɨ 3% ɚɥɸɦɢɧɢɹ ɜ ɦɢɪɟ. ȼ ɛɨɥɶɲɢɧɫɬɜɟ 
ɷɥɟɤɬɪɨɥɢɡɟɪɨɜ ɡɚɜɨɞɚ ɢɫɩɨɥɶɡɭɟɬɫɹ ɬɟɯɧɨɥɨɝɢɹ ɋɨɞɟɪɛɟɪɝɚ, ɫ ɩɪɢɦɟɧɟɧɢɟɦ 
ɫɭɯɢɯɫɚɦɨɫɩɟɤɚɸɳɢɯɫɹ ɚɧɨɞɨɜ. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɄɪȺɁ ɜɧɟɞɪɹɟɬ 
ɷɥɟɤɬɪɨɥɢɡɟɪɵ ɫɨɛɫɬɜɟɧɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɫ ɬɟɯɧɨɥɨɝɢɟɣ Eco-Soderberg, 
ɤɨɬɨɪɚɹ ɩɨɡɜɨɥɹɟɬ ɫɧɢɡɢɬɶ ɜɵɛɪɨɫɵ ɢ ɩɨɜɵɫɢɬɶ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɩɪɨɢɡɜɨɞɫɬɜɚ. 
Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɟ ɩɪɨɞɭɤɬɵ ɡɚɜɨɞɚ ɜɤɥɸɱɚɸɬ ɪɚɡɥɢɱɧɵɟ ɚɥɸɦɢɧɢɟɜɵɟ ɫɩɥɚɜɵ 
ɜ ɜɢɞɟ ɩɥɨɫɤɢɯ, ɰɢɥɢɧɞɪɢɱɟɫɤɢɯ ɢ Ɍ-ɨɛɪɚɡɧɵɯ ɫɥɢɬɤɨɜ, ɚ ɬɚɤɠɟ ɚɥɸɦɢɧɢɣ 
ɜɵɫɨɤɨɣ ɱɢɫɬɨɬɵ. 

ɉɪɨɟɤɬɧɚɹ ɦɨɳɧɨɫɬɶ ɡɚɜɨɞɚ ɩɨ ɩɪɨɢɡɜɨɞɫɬɜɭ ɩɟɪɜɢɱɧɨɝɨ ɚɥɸɦɢɧɢɹ 
ɫɨɫɬɚɜɥɹɥɚ 865 ɬɵɫɹɱ ɬɨɧɧ ɜ ɝɨɞ, ɧɨ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɞɨɫɬɢɝɥɚ 1000 ɬɵɫɹɱ 
ɬɨɧɧ, ɬ. ɟ. ɩɟɪɟɤɪɵɬɚ ɧɚ 13,3%. ɗɬɨ ɧɟ ɦɨɠɟɬ ɧɟ ɫɤɚɡɚɬɶɫɹ ɧɚ 
ɷɧɟɪɝɨɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɟɞɩɪɢɹɬɢɹ. ɉɨɷɬɨɦɭ ɪɟɲɟɧɢɟ ɩɪɨɛɥɟɦɵ ɧɚɢɛɨɥɟɟ 
ɷɮɮɟɤɬɢɜɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɢ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ ɧɚ 
ɩɪɟɞɩɪɢɹɬɢɢ ɹɜɥɹɟɬɫɹ ɚɤɬɭɚɥɶɧɵɦ. 

Ɉɛɳɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɩɪɟɞɩɪɢɹɬɢɹ 

Ɉɬɤɪɵɬɨɟ ɚɤɰɢɨɧɟɪɧɨɟ ɨɛɳɟɫɬɜɨ «Ʉɪɚɫɧɨɹɪɫɤɢɣ ɚɥɸɦɢɧɢɟɜɵɣ ɡɚɜɨɞ 
ɊɍɋȺɅ» (Ⱥ0 «ɊɍɋȺɅ Ʉɪɚɫɧɨɹɪɫɤ») ɜɯɨɞɢɬ ɜ ɫɬɪɭɤɬɭɪɭ ɤɨɦɩɚɧɢɢ ɈȺɈ 
«ɊɍɋȺɅ». Ɉɫɧɨɜɧɵɦɢ ɫɬɪɭɤɬɭɪɧɵɦɢ ɩɨɞɪɚɡɞɟɥɟɧɢɹɦɢ ɤɨɦɩɚɧɢɢ ɹɜɥɹɸɬɫɹ 
ɩɨɞɪɚɡɞɟɥɟɧɢɹ. ɊɍɋȺɅ Ʉɪɚɫɧɨɹɪɫɤ, ɈȺɈ ɜɯɨɞɢɬ ɜ ɫɨɫɬɚɜ ɚɥɸɦɢɧɢɟɜɨɝɨ 
ɞɢɜɢɡɢɨɧɚ. Ɂɚɜɨɞ ɪɚɫɩɨɥɨɠɟɧ ɜ ɝɨɪɨɞɟ Ʉɪɚɫɧɨɹɪɫɤɟ ɜ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ 
ɛɥɢɡɨɫɬɢ ɨɬ Ʉɪɚɫɧɨɹɪɫɤɨɣ Ƚɗɋ, ɨɞɧɨɣ ɢɡ ɤɪɭɩɧɟɣɲɢɯ ɜ ɦɢɪɟ ɢ ɜɬɨɪɨɣ ɩɨ 
ɦɨɳɧɨɫɬɢ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɜ Ɋɨɫɫɢɢ. 

ɇɚɥɢɱɢɟ ɞɟɲɟɜɨɣ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɜɵɪɚɛɚɬɵɜɚɟɦɨɣ ɝɢɞɪɨɷɥɟɤɬɪɨ-
ɫɬɚɧɰɢɹɦɢ, ɡɚɥɨɠɟɧɨ ɢ ɜ 1964 ɝɨɞɭ. ɇɚɱɚɥɨ ɪɚɡɜɢɬɢɹ ɰɜɟɬɧɨɣ ɦɟɬɚɥɥɭɪɝɢɢ ɜ 
ɪɟɝɢɨɧɟ. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ Ʉɪɚɫɧɨɹɪɫɤɢɣ ɚɥɸɦɢɧɢɟɜɵɣ ɡɚɜɨɞ (ɄɪȺɁ) 
ɹɜɥɹɟɬɫɹ ɜɬɨɪɵɦ ɩɨ ɜɟɥɢɱɢɧɟ ɚɥɸɦɢɧɢɟɜɵɦ ɩɪɟɞɩɪɢɹɬɢɟɦ ɜ Ɋɨɫɫɢɢ, 
ɩɪɨɢɡɜɨɞɹɳɢɦ ɞɨ 24% ɚɥɸɦɢɧɢɹ ɜ Ɋɨɫɫɢɢ ɢ ɞɨ 2,4% ɜ ɦɢɪɟ. ȼ 2000 ɝɨɞɭ ɡɚɜɨɞ 
ɜɨɲɟɥ ɜ ɫɨɫɬɚɜ ɊɍɋȺɅɚ.  

ɇɟɨɛɪɚɛɨɬɚɧɧɵɣ ɚɥɸɦɢɧɢɣ ɢɥɢ ɩɟɪɜɢɱɧɵɣ ɚɥɸɦɢɧɢɣ ɤɨɬɨɪɵɣ 
ɩɨɥɭɱɚɸɬ ɷɥɟɤɬɪɨɥɢɡɨɦ ɪɚɫɩɥɚɜɥɟɧɧɨɝɨ ɝɥɢɧɨɡɟɦɚ ɜ ɤɪɢɨɥɢɬɟ ɹɜɥɹɸɬɫɹ 
ɨɫɧɨɜɧɵɦɢ ɩɪɨɞɭɤɬɚɦɢ ɚɥɸɦɢɧɢɟɜɨɝɨ ɡɚɜɨɞɚ. Ȼɨɥɶɲɢɧɫɬɜɨ ɷɥɟɤɬɪɨɥɢɡɟɪɨɜ 
ɡɚɜɨɞɚ ɢɫɩɨɥɶɡɭɸɬ ɬɟɯɧɨɥɨɝɢɸ ɋɨɞɟɪɛɟɪɝɚ, ɢɫɩɨɥɶɡɭɹ ɫɭɯɢɟ ɫɚɦɨɩɟɤɚɸɳɢɟɫɹ 
ɚɧɨɞɵ ɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɚɥɸɦɢɧɢɹ. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɄɪȺɁ ɜɧɟɞɪɹɟɬ 
ɷɥɟɤɬɪɨɥɢɡɟɪɵ ɫɨɛɫɬɜɟɧɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɫ ɬɟɯɧɨɥɨɝɢɟɣ Eco-Soderberg, 
ɤɨɬɨɪɚɹ ɩɨɡɜɨɥɹɟɬ ɫɧɢɡɢɬɶ ɜɵɛɪɨɫɵ ɢ ɩɨɜɵɫɢɬɶ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɩɪɨɢɡɜɨɞɫɬɜɚ. 
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Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɟ ɩɪɨɞɭɤɬɵ ɡɚɜɨɞɚ ɜɤɥɸɱɚɸɬ ɪɚɡɥɢɱɧɵɟ ɚɥɸɦɢɧɢɟɜɵɟ 
ɫɩɥɚɜɵ ɜ ɜɢɞɟ ɫɥɢɬɤɨɜ, ɩɥɨɫɤɢɯ, ɰɢɥɢɧɞɪɢɱɟɫɤɢɯ ɢ Ɍ-ɨɛɪɚɡɧɵɯ ɫɥɢɬɤɨɜ, ɚ 
ɬɚɤɠɟ ɚɥɸɦɢɧɢɣ ɜɵɫɨɤɨɣ ɱɢɫɬɨɬɵ. 

ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɵɣ ɤɨɦɩɥɟɤɫ ɄɪȺɁ ɫɨɫɬɨɢɬ ɢɡ: 

- 25 ɷɥɟɤɬɪɨɥɢɡɧɵɯ ɤɨɪɩɭɫɨɜ; 
- ɬɪɢ ɥɢɬɟɣɧɵɯ ɡɚɜɨɞɚ; 
- ɨɬɞɟɥ ɩɪɨɢɡɜɨɞɫɬɜɚ ɚɧɨɞɧɨɣ ɩɚɫɬɵ. 

ɉɪɨɟɤɬɧɚɹ ɦɨɳɧɨɫɬɶ ɡɚɜɨɞɚ ɩɨ ɩɪɨɢɡɜɨɞɫɬɜɭ ɩɟɪɜɢɱɧɨɝɨ ɚɥɸɦɢɧɢɹ 
ɫɨɫɬɚɜɥɹɥɚ 865 ɬɵɫɹɱ ɬɨɧɧ ɜ ɝɨɞ, ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɦɨɳɧɨɫɬɶ ɡɚɜɨɞɚ 
ɫɨɫɬɚɜɥɹɟɬ 1000 ɬɵɫɹɱ ɬɨɧɧ ɜ ɝɨɞ. 
 

1.2.2 Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ ɩɪɨɢɡɜɨɞɫɬɜɚ ɚɥɸɦɢɧɢɢ 

Ɍɟɯɧɨɥɨɝɢɹ ɩɨɥɭɱɟɧɢɹ ɚɥɸɦɢɧɢɹ   

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ ɩɪɨɢɡɜɨɞɫɬɜɚ ɚɥɸɦɢɧɢɹ ɨɛɴɟɞɢɧɹɟɬ 
ɧɟɡɚɜɢɫɢɦɵɟ ɩɪɨɰɟɫɫɵ ɨɬ ɩɪɨɢɡɜɨɞɫɬɜɚ ɝɥɢɧɨɡɟɦɚ ɞɨ ɩɨɥɭɱɟɧɢɹ ɱɢɫɬɨɝɨ 
ɦɟɬɚɥɥɚ.  Ɉɛɳɚɹ ɫɯɟɦɚ ɩɪɨɢɡɜɨɞɫɬɜɚ ɚɥɸɦɢɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɨɤ 1. 
Ȼɥɨɤ-ɫɯɟɦɚ ɩɪɨɢɡɜɨɞɫɬɜɚ ɚɥɸɦɢɧɢɹ ɢɡ ɝɥɢɧɨɡɟɦɚ ɧɚ ɡɚɜɨɞɟ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ 
ɪɢɫɭɧɨɤ 2. ɉɨɫɬɭɩɚɸɳɢɣ ɧɚ ɡɚɜɨɞ ɩɟɪɟɦɟɧɧɵɣ ɷɥɟɤɬɪɢɱɟɫɤɢɣ ɬɨɤ 
ɩɪɟɨɛɪɚɡɭɟɬɫɹ ɜ ɩɨɫɬɨɹɧɧɵɣ ɬɨɤ I = 150000-170000 ɚɦɩɟɪ, U = 4-5 ɜɨɥɶɬ ɢ 
ɩɨɞɚɟɬɫɹ ɤ ɫɟɪɢɢ ɷɥɟɤɬɪɨɥɢɡɟɪɨɜ. Ɉɫɧɨɜɧɵɦ ɚɝɪɟɝɚɬɨɦ ɞɥɹ ɩɟɪɟɪɚɛɨɬɤɢ 
ɝɥɢɧɨɡɟɦɚ ɜ ɚɥɸɦɢɧɢɣ ɹɜɥɹɟɬɫɹ ɷɥɟɤɬɪɨɥɢɡɟɪ (ɪɢɫɭɧɨɤ 3) ɗɥɟɤɬɪɨɥɢɬ 
ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɜ ɨɫɧɨɜɧɨɦ ɪɚɫɩɥɚɜ ɤɪɢɨɥɢɬɚ (Na3AlF6) ɫ ɧɟɛɨɥɶɲɢɦ 
ɢɡɛɵɬɤɨɦ ɮɬɨɪɢɞɚ ɚɥɸɦɢɧɢɹ AlF3 ɢ ɮɬɨɪɢɞɚ ɤɚɥɶɰɢɹ CaF2, ɜ ɤɨɬɨɪɨɦ 
ɪɚɫɬɜɨɪɟɧ ɝɥɢɧɨɡɟɦ. ɗɥɟɤɬɪɨɥɢɡ ɤɪɢɨɥɢɬɨɝɥɢɧɨɡɟɦɧɵɯ ɪɚɫɩɥɚɜɨɜ ɹɜɥɹɟɬɫɹ 
ɨɫɧɨɜɧɵɦ ɫɩɨɫɨɛɨɦ ɩɨɥɭɱɟɧɢɹ ɚɥɸɦɢɧɢɹ. ɗɥɟɤɬɪɨɥɢɡ ɤɪɢɨɥɢɬ-ɝɥɢɧɨɡɟɦɧɵɯ 
ɪɚɫɩɥɚɜɨɜ ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɧɵɦ ɦɟɬɨɞɨɦ ɩɨɥɭɱɟɧɢɹ ɚɥɸɦɢɧɢɹ.  
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Ɋɢɫɭɧɨɤ 1 − Ɉɛɳɚɹ ɫɯɟɦɚ ɩɪɨɢɡɜɨɞɫɬɜɚ ɚɥɸɦɢɧɢɹ 

ɍɝɥɟɪɨɞɧɵɟ ɚɧɨɞɵ ɨɩɭɫɤɚɸɬɫɹ ɜ ɷɥɟɤɬɪɨɥɢɡɧɭɸ ɜɚɧɧɭ ɫɜɟɪɯɭ, ɤɚɬɨɞɧɵɟ 
ɫɬɟɪɠɧɢ (ɛɥɸɦɫɵ) ɭɥɨɠɟɧɵ ɧɚ ɞɧɟ ɜɚɧɧɵ. Ⱥɧɨɞɵ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ 
ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɪɨɤɚɥɟɧɧɭɸ ɫɦɟɫɶ ɤɨɤɫɚ ɢ ɩɟɤɨɜɨɝɨ ɫɜɹɡɭɸɳɟɝɨ. Ⱦɥɹ 
ɷɥɟɤɬɪɨɥɢɡɚ ɢɫɩɨɥɶɡɭɸɬɫɹ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɨɛɨɠɠɟɧɧɵɟ ɚɧɨɞɵ, 
ɢɡɝɨɬɨɜɥɟɧɧɵɟ ɜ ɩɪɨɤɚɥɨɱɧɵɯ ɩɟɱɚɯ ɫɵɪɵɯ ɤɨɤɫɨɜ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɞɨ 1300 
ɨɋ. ɉɨɩɟɪɟɱɧɵɣ ɪɚɡɪɟɡ ɷɥɟɤɬɪɨɥɢɡёɪɚ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 3. 

ɋɨɫɬɚɜ ɷɥɟɤɬɪɨɥɢɬɚ: ɪɚɫɩɥɚɜ ɤɪɢɨɥɢɬɚ Na3AlF6–83%; ɮɬɨɪɢɞ 
ɚɥɸɦɢɧɢɹ AlF3–7%; ɮɬɨɪɢɞ ɤɚɥɶɰɢɹ CaF2–6%; ɝɥɢɧɨɡɟɦ Al2O3 – 4%. 

Ɉɫɧɨɜɧɚɹ ɷɥɟɤɬɪɨɯɢɦɢɱɟɫɤɚɹ ɪɟɚɤɰɢɹ, ɩɪɨɬɟɤɚɸɳɚɹ  ɜ ɷɥɟɤɬɪɨɥɢɡɟɪɟ 
ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 960 ɝɪɚɞɭɫɨɜ. Ⱥɥɸɦɢɧɢɣ ɨɫɟɞɚɟɬ ɧɚ ɩɨɞɢɧɟ ɷɥɟɤɬɪɨɥɢɡɟɪɚ. 
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Ɋɢɫɭɧɨɤ 2 – ɫɯɟɦɚ ɷɥɟɤɬɪɨɥɢɡɚ 

Al2O3(ɪɚɫɬɜɨɪ) + 3C(ɢɡ ɚɧɨɞɨɜ) = 2Al(ɠɢɞɤɢɣ) + 3CO(ɝɚɡɨɨɛɪ) 

ɉɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɷɥɟɤɬɪɨɥɢɡɚ 950-960 ℃ ɪɚɫɩɥɚɜɥɟɧɧɵɣ ɚɥɸɦɢɧɢɣ 
ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɧɚ ɞɧɟ ɹɱɟɣɤɢ, ɡɚ ɫɱɟɬ ɬɨɝɨ, ɱɬɨ ɨɧ ɬɹɠɟɥɟɟ ɷɥɟɤɬɪɨɥɢɬɚ. ɤɪɨɦɟ 
ɬɨɝɨ, ɭɝɥɟɪɨɞ ɢ ɧɨɜɵɟ ɦɚɬɟɪɢɚɥɵ ɦɨɝɭɬ ɜɵɞɟɪɠɢɜɚɬɶ, ɩɨɫɤɨɥɶɤɭ ɤɪɢɨɥɢɬ-
ɝɥɢɧɨɡɟɦɧɵɟ ɪɚɫɩɥɚɜɵ ɨɱɟɧɶ ɚɝɪɟɫɫɢɜɧɵ ɜ ɷɬɨɦ ɫɨɫɬɨɹɧɢɢ. 

ɋɯɟɦɚ ɚɥɸɦɢɧɢɟɜɨɝɨ ɷɥɟɤɬɪɨɥɢɡёɪɚ 

ɇɚ ɪɢɫɭɧɨɤ 3 ɩɨɤɚɡɚɧɚ ɫɯɟɦɚ ɷɥɟɤɬɪɨɥɢɡёɪɚ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɚɥɸɦɢɧɢɹ. 
ɋɨɫɬɚɜ ɷɥɟɤɬɪɨɥɢɬɚ (% ɦɚɫ.): 

ɉɪɨɰɟɫɫɵ ɜ ɷɥɟɤɬɪɨɥɢɡёɪɟ 
Ɉɫɧɨɜɧɨɣ ɤɚɬɨɞɧɵɣ ɩɪɨɰɟɫɫ: 

Al3+ + 3e = Al 

Ɉɫɧɨɜɧɨɣ ɚɧɨɞɧɵɣ ɩɪɨɰɟɫɫ:  
2O2- - 4e + C = CO2 

ɏɢɦɢɱɟɫɤɢɟ ɪɟɚɤɰɢɢ: 

Al2O3= 2Al + 1,5 O2                            
 
C + O2 = CO2. 
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Ɋɢɫɭɧɨɤ 3 – ɉɨɩɟɪɟɱɧɵɣ ɪɚɡɪɟɡ ɷɥɟɤɬɪɨɥɢɡёɪɚ ɫ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ 
ɨɛɨɠɠёɧɧɵɦɢ ɚɧɨɞɚɦɢ.  

Ɇɟɬɚɥɥɭɪɝɢɹ ɚɥɸɦɢɧɢɹ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ 4 ɨɫɧɨɜɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɚ - 
ɝɥɢɧɨɡɟɦɚ, ɮɬɨɪɫɨɥɟɣ, ɷɥɟɤɬɪɨɞɨɜ ɢ ɫɨɛɫɬɜɟɧɧɨ ɷɥɟɤɬɪɨɥɢɡ ɚɥɸɦɢɧɢɹ. 

1.2.3 ɋɩɨɫɨɛɵ ɩɨɥɭɱɟɧɢɹ ɝɥɢɧɨɡɟɦɚ.   

Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɚɥɸɦɢɧɢɹ ɷɥɟɤɬɪɨɥɢɡɨɦ ɢɫɩɨɥɶɡɭɟɬɫɹ ɝɥɢɧɨɡɟɦ Al2O3, 

ɤɨɬɨɪɵɣ ɩɨɥɭɱɚɸɬ ɢɡ ɛɨɤɫɢɬɨɜ. ɉɪɢ ɧɟɢɡɦɟɧɧɨɦ ɫɨɞɟɪɠɚɧɢɢ ɚɥɸɦɢɧɢɹ 
ɰɟɧɧɨɫɬɶ ɢ ɤɚɱɟɫɬɜɨ ɛɨɤɫɢɬɨɜ ɜ ɨɫɧɨɜɧɨɦ ɡɚɜɢɫɹɬ ɨɬ ɤɨɥɢɱɟɫɬɜɚ ɩɪɢɦɟɫɟɣ, 
ɤɨɬɨɪɵɟ ɭɞɨɪɨɠɚɸɬ ɩɪɨɢɡɜɨɞɫɬɜɨ ɝɥɢɧɨɡɟɦɚ. Ȼɨɤɫɢɬɵ, ɪɚɫɩɨɥɨɠɟɧɧɵɟ 
ɜɛɥɢɡɢ ɬɪɨɩɢɱɟɫɤɨɝɨ ɩɨɹɫɚ Ɂɟɦɥɢ, ɧɚɩɪɢɦɟɪ, ɧɚ əɦɚɣɤɟ, ɢɦɟɸɬ ɛɨɥɟɟ ɜɵɫɨɤɨɟ 
ɤɚɱɟɫɬɜɨ, ɱɟɦ ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɞɚɥɶɲɟ ɤ ɫɟɜɟɪɭ. Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɝɥɢɧɨɡɟɦɚ ɢɡ 
ɛɨɤɫɢɬɨɜ ɢɫɩɨɥɶɡɭɟɬɫɹ ɳɟɥɨɱɧɨɣ ɦɟɬɨɞ ɚɜɫɬɪɢɣɫɤɨɝɨ ɢɧɠɟɧɟɪɚ Ʉ.ɂ. Ȼɚɣɟɪɚ, 
ɪɚɛɨɬɚɜɲɟɝɨ ɜ Ɋɨɫɫɢɢ. ɉɪɨɰɟɫɫ Ȼɚɣɟɪɚ ɨɫɧɨɜɚɧ ɧɚ ɩɪɨɰɟɫɫɟ ɪɚɫɬɜɨɪɟɧɢɹ 
ɝɢɞɪɨɤɫɢɞɚ ɚɥɸɦɢɧɢɹ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 95-315ºɋ ɜ ɜɵɫɨɤɨɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɨɦ 
ɪɚɫɬɜɨɪɟ ɟɞɤɨɝɨ ɧɚɬɪɚ NaOH. ɋɯɟɦɚ ɩɪɨɢɡɜɨɞɫɬɜɚ ɝɥɢɧɨɡɟɦɚ ɩɨ ɫɩɨɫɨɛɭ 
Ȼɚɣɟɪɚ ɩɪɢɜɟɞɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 4. 
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Пɨɩɟɪɟɱɧɵɣ ɪɚɡɪɟɡ ɷɥɟɤɬɪɨɥɢɡёɪɚ ɫ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɨɛɨɠɠɟɧɧɵɦɢ ɚɧɨɞɚɦɢ.
– ɤɨɠɭɯ, 2 – ɬɟɩɥɨɢɡɨɥɹɰɢɹ, 3 – ɩɨɞɨɜɵɟ ɛɥɨɤɢ  (ɩɨɞɢɧɚ), 4 – ɤɚɬɨɞɧɵɟ ɫɬɟɪɠɟɧɢ (ɛɥɸɦɫɵ), 
– ɩɟɪɢɮɟɪɢɣɧɵɣ ɲɨɜ, 6 – ɝɚɪɧɢɫɫɚɠ ɢ ɧɚɫɬɵɥɶ, 7 – ɤɚɬɨɞɧɚɹ ɲɢɧɚ, 8 – ɩɨɥ “ɪɢɮɥёɧɤɚ”, 9 –

ɛɨɪɬɨɜɨɣ ɛɥɨɤ , 10 – ɮɥɚɧɰɟɜɵɣ ɥɢɫɬ, 11 – ɝɚɡɨɫɛɨɪɧɵɣ ɤɨɪɨɛ, – ɚɧɨɞɧɚɹ ɲɢɧɚ, 13 –
ɚɧɨɞɧɚɹ ɲɬɚɧɝɚ, 14 – ɬɪɚɜɟɪɫɚ, 15 – ɧɢɩɩɟɥɢ, 16 – ɚɧɨɞɧɵɟ ɛɥɨɤɢ, 17 ɝɚɡɨɜɵɟ ɩɭɡɵɪɢ, 18–
ɷɥɟɤɬɪɨɥɢɬ, 19– ɚɥɸɦɢɧɢɣ.
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Пɨɩɟɪɟɱɧɵɣ ɪɚɡɪɟɡ ɷɥɟɤɬɪɨɥɢɡёɪɚ ɫ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɨɛɨɠɠɟɧɧɵɦɢ ɚɧɨɞɚɦɢ.
– ɤɨɠɭɯ, 2 – ɬɟɩɥɨɢɡɨɥɹɰɢɹ, 3 – ɩɨɞɨɜɵɟ ɛɥɨɤɢ  (ɩɨɞɢɧɚ), 4 – ɤɚɬɨɞɧɵɟ ɫɬɟɪɠɟɧɢ (ɛɥɸɦɫɵ), 
– ɩɟɪɢɮɟɪɢɣɧɵɣ ɲɨɜ, 6 – ɝɚɪɧɢɫɫɚɠ ɢ ɧɚɫɬɵɥɶ, 7 – ɤɚɬɨɞɧɚɹ ɲɢɧɚ, 8 – ɩɨɥ “ɪɢɮɥёɧɤɚ”, 9 –

ɛɨɪɬɨɜɨɣ ɛɥɨɤ , 10 – ɮɥɚɧɰɟɜɵɣ ɥɢɫɬ, 11 – ɝɚɡɨɫɛɨɪɧɵɣ ɤɨɪɨɛ, – ɚɧɨɞɧɚɹ ɲɢɧɚ, 13 –
ɚɧɨɞɧɚɹ ɲɬɚɧɝɚ, 14 – ɬɪɚɜɟɪɫɚ, 15 – ɧɢɩɩɟɥɢ, 16 – ɚɧɨɞɧɵɟ ɛɥɨɤɢ, 17 ɝɚɡɨɜɵɟ ɩɭɡɵɪɢ, 18–
ɷɥɟɤɬɪɨɥɢɬ, 19– ɚɥɸɦɢɧɢɣ.

Пɨɩɟɪɟɱɧɵɣ ɪɚɡɪɟɡ ɷɥɟɤɬɪɨɥɢɡёɪɚ ɫ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɨɛɨɠɠɟɧɧɵɦɢ ɚɧɨɞɚɦɢ.
1 – ɤɨɠɭɯ, 2 – ɬɟɩɥɨɢɡɨɥɹɰɢɹ, 3 – ɩɨɞɨɜɵɟ ɛɥɨɤɢ  (ɩɨɞɢɧɚ), 4 – ɤɚɬɨɞɧɵɟ ɫɬɟɪɠɟɧɢ (ɛɥɸɦɫɵ), 
5 – ɩɟɪɢɮɟɪɢɣɧɵɣ ɲɨɜ, 6 – ɝɚɪɧɢɫɫɚɠ ɢ ɧɚɫɬɵɥɶ, 7 – ɤɚɬɨɞɧɚɹ ɲɢɧɚ, 8 – ɩɨɥ -“ɪɢɮɥёɧɤɚ”, 9 –
ɛɨɪɬɨɜɨɣ ɛɥɨɤ , 10 – ɮɥɚɧɰɟɜɵɣ ɥɢɫɬ, 11 – ɝɚɡɨɫɛɨɪɧɵɣ ɤɨɪɨɛ, - 12 – ɚɧɨɞɧɚɹ ɲɢɧɚ, 13 –
ɚɧɨɞɧɚɹ ɲɬɚɧɝɚ, 14 – ɬɪɚɜɟɪɫɚ, 15 – ɧɢɩɩɟɥɢ, 16 – ɚɧɨɞɧɵɟ ɛɥɨɤɢ, 17-ɝɚɡɨɜɵɟ ɩɭɡɵɪɢ, 18–
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1 – ɤɨɠɭɯ, 2 – ɬɟɩɥɨɢɡɨɥɹɰɢɹ, 3 – ɩɨɞɨɜɵɟ ɛɥɨɤɢ  (ɩɨɞɢɧɚ), 4 – ɤɚɬɨɞɧɵɟ ɫɬɟɪɠɟɧɢ (ɛɥɸɦɫɵ), 
5 – ɩɟɪɢɮɟɪɢɣɧɵɣ ɲɨɜ, 6 – ɝɚɪɧɢɫɫɚɠ ɢ ɧɚɫɬɵɥɶ, 7 – ɤɚɬɨɞɧɚɹ ɲɢɧɚ, 8 – ɩɨɥ -“ɪɢɮɥёɧɤɚ”, 9 –
ɛɨɪɬɨɜɨɣ ɛɥɨɤ , 10 – ɮɥɚɧɰɟɜɵɣ ɥɢɫɬ, 11 – ɝɚɡɨɫɛɨɪɧɵɣ ɤɨɪɨɛ, - 12 – ɚɧɨɞɧɚɹ ɲɢɧɚ, 13 –
ɚɧɨɞɧɚɹ ɲɬɚɧɝɚ, 14 – ɬɪɚɜɟɪɫɚ, 15 – ɧɢɩɩɟɥɢ, 16 – ɚɧɨɞɧɵɟ ɛɥɨɤɢ, 17-ɝɚɡɨɜɵɟ ɩɭɡɵɪɢ, 18–
ɷɥɟɤɬɪɨɥɢɬ, 19– ɚɥɸɦɢɧɢɣ.
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1 –ɞɪɨɛɢɥɤɚ ɞɥɹ ɢɡɦɟɥɶɱɟɧɢɹ ɛɨɤɫɢɬɨɜ; 2 – ɚɜɬɨɤɥɚɜ ɞɥɹ ɜɵɳɟɥɚɱɢɜɚɧɢɹ ɛɨɤɫɢɬɨɜ; 3 – 
ɫɝɭɫɬɢɬɟɥɶ ɢ 4 ɮɢɥɶɬɪ, ɨɬɞɟɥɢɬɶ ɪɚɫɬɜɨɪ ɨɬ ɬɜɟɪɞɨɝɨ ɨɫɬɚɬɤɚ (ɨɫɚɞɤɚ); 5 - ɨɫɚɞɢɬɟɥɶ, ɞɥɹ 
ɤɪɢɫɬɚɥɥɢɡɚɰɢɢ (ɪɚɡɥɨɠɟɧɢɹ) ɝɢɞɪɨɤɫɢɞɚ ɚɥɸɦɢɧɢɹ ɢɡ ɪɚɫɬɜɨɪɚ; 6 - ɨɛɠɢɝɨɜɚɹ ɩɟɱɶ, ɞɥɹ 

ɩɪɨɤɚɥɢɜɚɧɢɹ (ɩɪɨɤɚɥɢɜɚɧɢɹ) ɨɫɚɞɤɚ ɝɢɞɪɨɤɫɢɞɚ ɚɥɸɦɢɧɢɹ ɫ ɩɨɥɭɱɟɧɢɟɦ ɝɥɢɧɨɡɟɦɚ. 

Ɋɢɫɭɧɨɤ 4 − ɋɯɟɦɚ ɩɪɨɢɡɜɨɞɫɬɜɚ ɝɥɢɧɨɡɟɦɚ ɩɨ ɫɩɨɫɨɛɭ Ȼɚɣɟɪɚ 

ɉɨɫɥɟ ɪɚɫɬɜɨɪɟɧɢɹ ɝɢɞɪɨɤɫɢɞɚ ɚɥɸɦɢɧɢɹ ɛɚɥɥɚɫɬ ɨɬɞɟɥɹɟɬɫɹ ɢ 
ɭɬɢɥɢɡɢɪɭɟɬɫɹ. Ɋɚɫɬɜɨɪ ɝɢɞɪɨɤɫɢɞɚ ɚɥɸɦɢɧɢɹ ɜ ɳɟɥɨɱɢ, ɨɱɢɳɟɧɧɵɣ ɨɬ 
ɩɨɫɬɨɪɨɧɧɢɯ ɩɪɢɦɟɫɟɣ, ɤɨɬɨɪɵɣ ɜ ɨɫɧɨɜɧɨɦ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɪɚɫɬɜɨɪ 
ɚɥɸɦɢɧɚɬɚ ɧɚɬɪɢɹ NaAlO2, ɩɪɟɬɟɪɩɟɜɚɟɬ ɤɪɢɫɬɚɥɥɢɡɚɰɢɸ. ɉɨɫɥɟ  
ɤɪɢɫɬɚɥɥɢɡɚɰɢɢ ɬɜɟɪɞɵɣ ɝɢɞɪɨɤɫɢɞ Al(OH)3 ɨɬɞɟɥɹɟɬɫɹ ɨɬ ɪɚɫɬɜɨɪɚ. Ɉɤɫɢɞ 
ɚɥɸɦɢɧɢɹ Al2O3 ɩɨɥɭɱɚɸɬ ɩɭɬɟɦ ɩɪɨɤɚɥɢɜɚɧɢɹ ɜɨ ɜɪɚɳɚɸɳɢɯɫɹ ɨɛɠɢɝɨɜɵɯ 
ɩɟɱɚɯ ɞɥɹ ɭɞɚɥɟɧɢɹ ɫɜɹɡɚɧɧɨɣ ɜɨɞɵ. 
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1.3 Ʉɪɚɬɤɨɟ ɨɩɢɫɚɧɢɟ ɨɛɴɟɤɬɚ ɪɟɤɨɧɫɬɪɭɤɰɢɢ 

1.3.1 ȼɵɛɨɪ ɨɛɨɪɭɞɨɜɚɧɢɟ ɞɥɹ ɪɟɤɨɧɫɬɪɭɤɰɢɢ  

ɑɟɪɬɵɪɟ ɩɚɪɨɜɵɯ ɤɨɬɥɚ ȻȽɆ-35Ɇ ɢɫɩɨɥɶɡɭɸɬ ɜ ɤɚɱɟɫɬɜɟ ɨɫɧɨɜɧɨɝɨ 
ɷɧɟɪɝɨɪɟɫɭɪɚ ɬɟɩɥɨ ɞɵɦɨɜɵɯ ɝɚɡɨɜ, ɨɬɯɨɞɹɳɢɯ ɨɬ ɩɟɱɟɣ ɩɪɨɤɚɥɢɜɚɧɢɹ ɫɵɪɵɯ 
ɤɨɤɫɨɜ. ȼ ɩɪɨɰɟɫɫɟ ɷɥɟɤɬɪɨɥɢɡɚ ɢɫɩɨɥɶɡɭɸɬɫɹ ɨɛɨɠɠɟɧɧɵɟ ɚɧɨɞɵ, ɤɨɬɨɪɵɟ 
ɨɛɠɢɝɚɸɬɫɹ ɜ ɩɪɨɤɚɥɨɱɧɵɯ ɩɟɱɚɯ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɞɨ 1300 ɨɋ. Ɍɟɩɥɨ ɝɚɡɨɜ, 
ɨɬɯɨɞɹɳɢɯ ɨɬ ɩɟɱɟɣ ɩɪɨɤɚɥɢɜɚɧɢɹ (ɤɚɥɶɰɢɧɚɰɢɢ) ɫɵɪɵɯ ɤɨɤɫɨɜ ɜ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɦ ɩɪɨɰɟɫɫɟ, ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɱɟɬɵɪɟɯ ɩɚɪɨɜɵɯ ɤɨɬɥɚɯ-
ɭɬɢɥɢɡɚɬɨɪɚɯ ɬɢɩɚ ȻȽɆ-35Ɇ ɤɨɬɟɥɶɧɨɣ ɞɥɹ ɜɵɪɚɛɨɬɤɢ ɩɟɪɟɝɪɟɬɨɝɨ ɩɚɪɚ.  

 
ȼɜɟɞɟɧɢɟ 

Ɋɭɤɨɜɨɞɫɬɜɨ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ ɤɨɬɥɚ ȻȽɆ-35ɦ ɩɪɟɞɧɚɡɧɚɱɟɧɨ ɞɥɹ 
ɢɡɭɱɟɧɢɹ ɢ ɨɡɧɚɤɨɦɥɟɧɢɹ ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ ɩɟɪɫɨɧɚɥɚ ɫ ɭɫɬɪɨɣɫɬɜɨɦ, 
ɩɪɢɧɰɢɩɨɦ ɪɚɛɨɬɵ, ɬɟɯɧɢɱɟɫɤɢɦɢ ɯɚɪɚɬɟɪɢɫɬɢɤɚɦɢɦ, ɜɨɡɦɨɠɧɵɦɢ 
ɧɟɢɫɩɪɚɜɧɨɫɬɹɦɢ ɢ ɫɩɨɫɨɛɚɦɢ ɢɯ ɭɫɬɪɚɧɟɧɢɹ, ɚ ɬɚɤɠɟ ɫɨɞɟɪɠɢɬ ɫɜɟɞɟɧɢɹ ɞɥɹ 
ɩɪɚɜɢɥɶɧɨɣ ɢ ɛɟɡɨɩɚɫɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɤɨɬɥɚ ɢ ɨɰɟɧɤɢ ɟɝɨ ɬɟɯɧɢɱɟɫɤɨɝɨ 
ɫɨɫɬɨɹɧɢɹ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɉɉɊ. Ɋɭɤɨɜɨɞɫɬɜɨ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ ɞɨɥɠɧɵ ɡɧɚɬɶ: 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɣ ɦɚɫɬɟɪ ɉɄɈ, ɦɚɲɢɧɢɫɬɵ ɤɨɬɥɨɜ. 

1.3.2 Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɨɬɥɨɜ-ɭɬɢɥɢɡɚɬɨɪɨɜ 

ɇɚɡɧɚɱɟɧɢɟ 

ɑɟɬɵɪɟ ɩɚɪɨɜɵɯ ɤɨɬɥɚ-ɭɬɢɥɢɡɚɬɨɪɚ ȻȽɆ-35Ɇ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ 
ɭɬɢɥɢɡɚɰɢɢ ɬɟɩɥɚ ɝɚɡɨɜ, ɨɬɯɨɞɹɳɢɯɨɬ ɩɟɱɟɣ ɩɪɨɤɚɥɢɜɚɧɢɹ ɫɵɪɵɯ ɤɨɤɫɨɜ, ɢ 
ɜɵɪɚɛɨɬɤɢ ɩɟɪɟɝɪɟɬɨɝɨ ɩɚɪɚ ɫ ɞɚɜɥɟɧɢɟɦ 39 ɛɚɪ (3,9 Ɇɉɚ) ɢ ɬɟɦɩɟɪɚɬɭɪɨɣ 
440℃. Ⱦɥɹ ɩɨɞɞɟɪɠɚɧɢɹ ɫɬɚɛɢɥɶɧɨɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɢ ɩɪɨɟɤɬɧɵɯ 
ɩɚɪɚɦɟɬɪɨɜ ɩɚɪɚ ɩɪɢ ɢɡɦɟɧɟɧɢɢ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɩɟɱɟɣ ɩɪɨɤɚɥɢɜɚɧɢɹ, 
ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɞɨɠɢɝɚɧɢɟ ɜ ɤɨɬɥɚɯ ɠɢɞɤɨɝɨ ɬɨɩɥɢɜɚ. 

Ɍɚɛɥɢɰɚ 1.1 − Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɬɟɪɢɫɬɤɢ ɤɨɬɥɚ ȻȽɆ-35Ɇ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɉɨɤɚɡɚɬɟɥɢ 
ɉɚɪɨɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ: 
Ⱥ) ɜ ɷɧɟɪɟɬɢɱɟɫɤɨɦ ɪɟɠɢɦɟ 
Ȼ) ɜ ɫɦɟɲɚɧɧɨɦ ɪɟɠɢɦɟ  
ȼ) ɜ ɭɬɢɥɢɡɚɰɢɨɧɧɨɦ ɪɟɠɢɦɟ 

 
17-25 ɬ/ɱ 
17-35 ɬ/ɱ 
17-22 ɬ/ɱ 

Ⱦɚɜɥɟɧɢɟ ɩɚɪɚ: 
Ⱥ) ɜ ɛɚɪɚɛɚɧɟ 
Ȼ) ɧɚ ɜɵɯɨɞɟ ɢɡ ɩɚɪɨɩɟɪɟɝɪɟɜɚɬɟɥɹ 

 
41 ɤɝɫ/ɫɦ2 

39 ɤɝɫ/ɫɦ2 
Ɍɟɦɩɟɪɚɬɭɪɚ: 
Ⱥ) ɝɚɡɨɜ ɧɚ ɜɯɨɞɟ ɜ ɤ/ɚ 
Ȼ) ɧɚ ɜɵɯɨɞɟ ɢɡ ɤ/ɚ 

 
900-1300℃ 
190-250℃ 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 1.1 

ȼ) ɩɟɪɟɝɪɟɬɨɝɨ ɩɚɪɚ ɧɚ ɜɵɯɨɞɟ ɢɡ ɤɨɬɥɚ 
Ƚ) ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ ɧɚ ɜɯɨɞɟ ɜ ɤɨɬɟɥ 

400-440℃ 
102-104℃ 

ɉɥɨɲɚɞɶ ɩɨɜɟɪɯɧɨɫɬɟɣ ɧɚɝɪɟɜɚ: 
Ⱥ) ɪɚɞɢɚɰɢɨɧɧɚɹ 
Ȼ) ɮɟɫɬɨɧɚ  
ȼ) ɩɚɪɨɩɟɪɟɝɪɟɜɚɬɟɥɹ 
Ƚ) ɷɤɨɧɨɦɚɣɡɟɪɚ  
Ⱦ) ɜɨɡɞɭɯɨɩɨɞɨɝɪɟɜɚɬɟɥɹ 

 
186 ɦ2 

42 ɦ2 

250 ɦ2 

554 ɦ2 

800 ɦ2 
ɂɫɩɚɪɢɬɟɥɶɧɚɹ ɩɨɜɟɪɯɧɨɫɬɶ ɷɤɪɚɧɨɜ 631 ɦ2 

Ɉɛɶɟɦ: 
Ⱥ) ɜɨɞɹɧɨɣ 
Ȼ) ɩɚɪɨɜɨɣ 

 
11,2 ɦ3 

9,66 ɦ3 
 

Ɍɚɛɥɢɰɚ 1.2 − ɋɜɟɞɟɧɢɹ ɨɛ ɨɫɧɨɜɧɵɯ ɷɥɟɦɟɧɬɚɯ ɤɨɬɥɚ 

№ ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɱɚɫɬɟɣ 

Ʉɨɥ-
ɜɨ 

Ɋɚɡɦɟɪɵ, ɦɦ Ɇɚɪɤɢ 
ɫɬɚɥɢ  Ⱦɢɚɦɟɬɪ 

ɜɧɭɬɪ, 
ɦɦ 

Ɍɨɥɳɢɧɚ 
ɫɬɟɧɤɢ 

Ⱦɥɢɧɧɚ 
ɢɥɢ 
ɜɵɫɨɬɚ 

1 Ȼɚɪɚɛɚɧ: 
Ɉɛɟɱɚɣɤɚ 
Ⱦɧɢɳɟ 
Ⱦɧɢɳɟ  

 
1 
1 
1 

 
1500 
1500 
1500 

 
40 
40 
40 

 
6565 
447 
449 

 
ɋɬ20ɤ 
ɋɬ20ɤ 
ɋɬ20ɤ 

2 ȼɵɧɨɫɧɵɟ ɰɢɤɥɨɧɵ  2 345 16 844/2716 ɋɬ20 
3 Ʉɚɦɟɪɚ ɜɨɞɹɧɨɝɨ 

ɷɤɨɧɨɦɚɣɡɟɪɚ: 
ɤɚɦɟɪɚ ɜɟɪɯɧɹɹ 
ɤɚɦɟɪɚ ɧɢɠɧɹɹ 

 
 
1 
1 

 
 
137 
187 

 
 
11 
16 

 
 
1760 
1760 

 
 
ɋɬ20 
ɋɬ20 

4 Ʉɚɦɟɪɚ ɩɟɪɟɝɪɟɬɨɝɨ 
ɩɚɪɚ 

1 233 20 4770 ɋɬ20 

5 Ɋɟɝɭɥɹɬɨɪ ɩɟɪɟɝɪɟɜɚ: 
ɤɚɦɟɪɚ ɪɟɝɭɥɹɬɨɪɚ 
ɬɪɭɛɧɚɹ ɫɢɫɬɟɦɚ 
ɤɚɦɟɪɚ ɦɚɥɚɹ 

 
1 
2 
1 

 
289 
19 
77 

 
18 
3 
6 

 
4468 
 
410 

 
ɋɬ20 
ɋɬ20 
ɋɬ20 

6 ɍɫɬɪɨɣɫɬɜɨ 
ɩɚɪɨɬɭɲɟɧɢɹ: 
ɤɨɥɥɟɤɬɨɪ 
ɤɨɥɥɟɤɬɨɪ 
ɤɨɥɥɟɤɬɨɪ  

 
 
1 
1 
1 

 
 
145 
113 
145 

 
 
7 
10 
7 

 
 
2000 
1176 
2000 

 
 
ɋɬ20 
ɋɬ15Ƚɋ 
ɋɬ20 
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Ʉɨɬɥɵ-ɭɬɢɥɢɡɚɬɨɪɵ ȻȽɆ-35Ɇ ɭɫɬɚɧɨɜɥɟɧɵ ɡɚ ɜɪɚɳɚɸɳɢɦɢɫɹɩɟɱɚɦɢ 
ɩɪɨɤɚɥɢɜɚɧɢɹ ɫɵɪɵɯ ɤɨɤɫɨɜ ɢ ɹɜɥɹɸɬɫɹ ɱɚɫɬɶɸ ɷɧɟɪɝɨɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ 
ɤɨɦɩɥɟɤɫɚ ɩɪɨɢɡɜɨɞɫɬɜɚ ɚɥɸɦɢɧɢɹ. Ɋɚɡɪɟɡɵ ɤɨɬɥɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɚɯ 
5 ɢ 6. ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɤɨɬɥɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 7.  
ɉɪɟɞɭɫɦɨɬɪɟɧɚ ɪɚɛɨɬɚ ɤɨɬɥɨɜ ɜ ɬɪɟɯ ɪɟɠɢɦɚɯ: 

ɚ) ɭɬɢɥɢɡɚɰɢɨɧɧɨɦ, ɩɪɢ ɪɚɛɨɬɟ ɬɨɥɶɤɨ ɧɚ ɝɚɡɚɯ ɨɬ ɩɪɨɤɚɥɨɱɧɵɯ ɩɟɱɟɣ; 
ɛ) ɫɦɟɲɚɧɧɨɦ, ɩɪɢ ɩɨɞɚɱɟ ɝɚɡɨɜ ɨɬ ɩɪɨɤɚɥɨɱɧɵɯ ɩɟɱɟɣ ɢ ɫɠɢɝɚɧɢɢ 

ɦɚɡɭɬɚ; 
ɜ) ɷɧɟɪɝɟɬɢɱɟɫɤɨɦ, ɩɪɢ ɪɚɛɨɬɟ ɬɨɥɶɤɨ ɧɚ ɦɚɡɭɬɟ. 
Ʉɨɬɟɥɶɧɵɣ ɚɝɪɟɝɚɬ ɢɦɟɟɬ ɉ-ɨɛɪɚɡɧɭɸ ɤɨɦɩɨɧɨɜɤɭ ɫ ɟɫɬɟɫɬɜɟɧɧɨɣ 

ɰɢɪɤɭɥɹɰɢɟɣ. Ɍɨɩɨɱɧɚɹ ɤɚɦɟɪɚ ɷɤɪɚɧɢɪɨɜɚɧɚ, ɩɚɪɨɩɟɪɟɝɪɟɜɚɬɟɥɶ ɪɚɫɩɨɥɨɠɟɧ 
ɡɚ ɬɨɩɨɱɧɨɣ ɤɚɦɟɪɨɣ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɨɦ ɝɚɡɨɯɨɞɟ. ȼ ɨɩɭɫɤɧɨɦ ɤɨɧɜɟɤɬɢɜɧɨɦ 
ɝɚɡɨɯɨɞɟ ɪɚɫɩɨɥɨɠɟɧɵ ɜɨɞɹɧɨɣ ɷɤɨɧɨɦɚɣɡɟɪ ɢ ɜɨɡɞɭɯɨɩɨɞɨɝɪɟɜɚɬɟɥɶ. 

ɇɚ ɤɨɬɥɟ ɭɫɬɚɧɨɜɥɟɧɵ 4 ɦɚɡɭɬɧɵɯ ɮɨɪɫɭɧɤɢ: ɞɜɟ ɫ ɮɪɨɧɬɚɥɶɧɨɣ ɱɚɫɬɢ 
ɧɚ ɨɬɦɟɬɤɟ +9.0ɦ, ɢ ɞɜɟ – ɫɨ ɫɬɨɪɨɧɵ ɛɨɤɨɜɵɯ ɷɤɪɚɧɨɜ ɧɚ ɨɬɦɟɬɤɟ +3.5ɦ. 

ɉɨ ɛɨɤɨɜɵɦ ɫɬɨɪɨɧɚɦ ɜ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɬɨɩɤɢ ɭɫɬɚɧɨɜɥɟɧɵ ɜɡɪɵɜɧɵɟ 
ɤɥɚɩɚɧɚ ɦɟɦɛɪɚɧɧɨɝɨ ɬɢɩɚ. ɗɤɪɚɧɵ ɜɵɩɨɥɧɟɧɵ ɢɡ ɬɪɭɛ Ø 60ɯ3 ɋɬ20 ɢ ɢɦɟɸɬ 
ɩɨɞɜɢɠɧɵɟ ɤɪɟɩɥɟɧɢɹ, ɤɨɬɨɪɵɟ ɩɨɡɜɨɥɹɸɬ ɬɪɭɛɚɦ ɫɜɨɛɨɞɧɨ ɩɟɪɟɦɟɳɚɬɶɫɹ ɜ 
ɜɟɪɬɢɤɚɥɶɧɨɦ ɢ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɧɚɩɪɚɜɥɟɧɢɹɯ ɩɪɢ ɬɟɩɥɨɜɨɦ ɪɚɫɲɢɪɟɧɢɢ. 

Ʉɪɟɩɥɟɧɢɟ ɤɚɦɟɪ ɩɨɡɜɨɥɹɟɬ ɢɦ ɩɟɪɟɦɟɳɚɬɶɫɹ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɨɦ (ɜɞɨɥɶ 
ɨɫɢ) ɢ ɜɟɪɬɢɤɚɥɶɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ. ȼɨɞɨɩɨɞɜɨɞɹɳɚɹ ɫɢɫɬɟɦɚ ɜɵɩɨɥɧɟɧɚ ɢɡ 
ɬɪɭɛ Ø 83ɯ5 ɢ 102ɯ5,5 ɋɬ20. 

Ȼɚɪɚɛɚɧ ɤɨɬɥɚ ɫ ɜɧɭɬɪɟɧɧɢɦ ɞɢɚɦɟɬɪɨɦ 1500 ɦɦ ɜɵɩɨɥɧɟɧ ɫɜɚɪɧɵɦ ɢɡ 
ɫɬɚɥɢ 20Ʉ, ɫ ɬɨɥɳɢɧɨɣ ɫɬɟɧɨɤ 40ɦɦ. Ⱦɥɹ ɪɚɡɞɟɥɟɧɢɹ ɩɚɪɨɜɨɞɹɧɨɣ ɫɦɟɫɢ, 
ɩɨɫɬɭɩɚɸɳɟɣ ɢɡ ɩɟɪɜɨɣ ɫɬɭɩɟɧɢ ɢɫɩɚɪɟɧɢɹ, ɛɚɪɚɛɚɧ ɨɛɨɪɭɞɨɜɚɧ 
ɜɧɭɬɪɢɛɚɪɚɛɚɧɧɵɦɢ ɰɢɤɥɨɧɚɦɢ. 
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Ɋɢɫɭɧɨɤ 5 − ɉɪɨɞɨɥɶɧɵɣ ɜɢɞ ȻȽɆ-35Ɇ 
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Ɋɢɫɭɧɨɤ 6 − ɉɨɩɟɪɟɱɧɵɣ ɜɢɞ ȻȽɆ-35Ɇ 
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1 – ɩɢɬɚɬɟɥɶɧɵɣ ɧɚɫɨɫ; 2,4 – ɤɨɥɥɟɤɬɨɪɵ ɜɨɞɹɧɨɝɨ ɷɤɨɧɨɦɚɣɡɟɪɚ; 3 – ɜɨɞɹɧɨɣ 

ɷɤɨɧɨɦɚɣɡɟɪ; 5 – ɩɢɬɚɬɟɥɶɧɵɟ ɥɢɧɢɢ; 6 – ɩɢɬɚɬɟɥɶɧɚɹ ɥɢɧɢɹ ɤ ɩɚɪɨɨɯɥɚɞɢɬɟɥɸ; 7 – 
ɛɚɪɚɛɚɧ ɤɨɬɥɚ; 8,11,15,22 – ɨɩɭɫɤɧɵɟ ɬɪɭɛɵ; 9 – ɧɢɠɧɢɣ ɤɨɥɥɟɤɬɨɪ ɮɪɨɧɬɨɜɨɝɨ ɷɤɪɚɧɚ;10 

– ɮɪɨɧɬɨɜɨɣ ɷɤɪɚɧ; 12 – ɧɢɠɧɢɣ ɤɨɥɥɟɤɬɨɪ ɡɚɞɧɟɝɨ ɷɤɪɚɧɚ; 13 – ɡɚɞɧɢɣ ɬɨɩɨɱɧɵɣ 
ɷɤɪɚɧ; 14 – ɮɟɫɬɨɧ;16,18 – ɧɢɠɧɢɣ ɢ ɜɟɪɯɧɢɣ ɤɨɥɥɟɤɬɨɪɵ ɥɟɜɨɝɨ ɛɨɤɨɜɨɝɨ ɷɤɪɚɧɚ; 17 – 
ɛɨɤɨɜɨɣ ɷɤɪɚɧ; 19 –ɩɚɪɨɨɬɜɨɞɹɳɢɟ ɬɪɭɛɵ; 20 – ɜɵɧɨɫɧɨɣ ɰɢɤɥɨɧ; 21 – ɩɚɪɨɨɬɜɨɞɹɳɢɟ 

ɥɢɧɢɢ; 23,24 – ɧɟɩɪɟɪɵɜɧɚɹ ɢ ɩɟɪɢɨɞɢɱɟɫɤɚɹ ɩɪɨɞɭɜɤɚ; 25 – ɩɚɪɨɩɪɨɜɨɞ; 26,28 – 
ɩɚɪɨɩɟɪɟɝɪɟɜɚɬɟɥɶ; 27 – ɩɚɪɨɨɯɥɚɞɢɬɟɥɶ; 29 – ɫɛɨɪɧɵɣ ɤɨɥɥɟɤɬɨɪ ɩɟɪɟɝɪɟɬɨɝɨ ɩɚɪɚ; 30 – 

ɜɨɡɞɭɯɨɩɨɞɨɝɪɟɜɚɬɟɥɶ; 31 – ɝɨɪɟɥɤɢ; 32 – ɨɛɦɭɪɨɜɤɚ 

Ɋɢɫɭɧɨɤ 7 − ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɤɨɬɥɚ-ɭɬɢɥɢɡɚɬɨɪɚ ȻȽɆ-35Ɇ 
 
1.3.3 Ɍɟɩɥɨɜɚɹ ɫɯɟɦɚ ɤɨɬɟɥɶɧɨɣ ɞɨ ɪɟɤɨɧɫɬɪɭɤɰɢɢ 

Ɍɟɩɥɨ ɝɚɡɨɜ, ɨɬɯɨɞɹɳɢɯ ɨɬ ɩɟɱɟɣ ɩɪɨɤɚɥɢɜɚɧɢɹ ɫɵɪɵɯ ɤɨɤɫɨɜ ɜ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɦ ɩɪɨɰɟɫɫɟ, ɢɫɩɨɥɶɡɭɸɬ ɱɟɬɵɪɟɯ ɩɚɪɨɜɵɯ ɤɨɬɥɚɯ-
ɭɬɢɥɢɡɚɬɨɪɚɯ ɬɢɩɚ ȻȽɆ-35Ɇ ɞɥɹ ɜɵɪɚɛɨɬɤɢ ɩɟɪɟɝɪɟɬɨɝɨ ɩɚɪɚ. 
ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɬɟɩɥɨɜɚɹ ɫɯɟɦɚ ɤɨɬɟɥɶɧɨɣ ɞɨ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ 
ɪɢɫɭɧɤɟ 8 ɢ 9. 

ɉɟɪɟɝɪɟɬɵɣ ɩɚɪ ɩɨɫɥɟ ɤɨɬɥɨɜ ɧɚɩɪɚɜɥɹɟɬɫɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ ɊɈɍ 
3,4/1,2 ɢ ɊɈɍ 3,4/0,12, ɩɨɫɥɟ ɤɨɬɨɪɵɯ ɱɚɫɬɶ ɩɚɪɚ ɫ ɞɚɜɥɟɧɢɟɦ Ɋɉ = 1,2 Ɇɉɚ 
ɧɚɩɪɚɜɥɹɟɬɫɹ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɣ ɤɨɥɥɟɤɬɨɪ, ɢɡ ɤɨɬɨɪɨɝɨ - ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ, ɚ 
ɱɚɫɬɶ, ɫ ɞɚɜɥɟɧɢɟɦ ɊɌ = 0,12 Ɇɉɚ, ɩɨɫɬɭɩɚɟɬ ɜ ɬɟɩɥɨɮɢɤɚɰɢɨɧɧɵɣ ɤɨɥɥɟɤɬɨɪ, 
ɢɡ ɤɨɬɨɪɨɝɨ ɧɚ ɉɋȼ, ɜ ɞɟɚɷɪɚɬɨɪɵ ɢ ɞɪ. 

ɇɟɞɨɫɬɚɬɤɨɦ ɞɟɣɫɬɜɭɸɳɟɣ ɫɯɟɦɵ ɹɜɥɹɟɬɫɹ ɧɟɩɪɨɢɡɜɨɞɢɬɟɥɶɧɚɹ ɩɨɬɟɪɹ 
ɩɨɬɟɧɰɢɚɥɶɧɨɣ ɷɧɟɪɝɢɢ ɩɚɪɚ ɜ ɪɟɞɭɤɰɢɨɧɧɨ-ɨɯɥɚɞɢɬɟɥɶɧɵɯ ɭɫɬɚɧɨɜɤɚɯ (ɊɈɍ) 
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ɩɪɢ ɩɨɧɢɠɟɧɢɢ ɩɚɪɚɦɟɬɪɨɜ ɞɨ ɭɪɨɜɧɹ, ɧɟɨɛɯɨɞɢɦɨɝɨ ɞɥɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɢ 
ɬɟɩɥɨɮɢɤɚɰɢɨɧɧɵɯ ɰɟɥɟɣ. 

 
35 ɛɚɪ, 435 ° ɋ

Ʉɨɬɥɵ 
ȻȽɆ-35Ɇ 

(4 ɲɬ)

ɇɚ ɉɋȼ

70 °ɋ

105 °ɋ

95 °ɋ

ȾɋȺ

0,55 Ɇɉɚ 0,48 Ɇɉɚ 0,63 Ɇɉɚ
70 °ɋ 95 °ɋ70 °ɋ

105 °ɋ

10 ɛɚɪ, 290 ° ɋ

ɊɈɍ 3,4/0,12 ɊɈɍ 3,4/1,2 

1 ɛɚɪ, 130 ° ɋ

 

Ɋɢɫɭɧɨɤ 8 − ɍɩɪɨɳɟɧɧɚɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɤɨɬɟɥɶɧɨɣ ɞɨ 
ɪɟɤɨɧɫɬɪɭɤɰɢɢ 

Ʉɚɤ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫɭɧɨɤ 8 ɢ 9, ɩɨɫɥɟ ɬɨɝɨ, ɤɚɤ ɩɚɪ ɢɡɝɨɬɨɜɥɟɧ ɤɨɬɥɨɦ, 
ɨɧ ɧɚɩɪɚɜɥɹɟɬɫɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ ɊɈɍ, ɱɚɫɬɶ ɩɚɪɚ ɩɨɫɥɟ ɤɨɬɥɨɜ 
ɧɚɩɪɚɜɥɹɟɬɫɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ ɊɈɍ 3,4/1,2  ɞɥɹ ɫɧɢɠɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ, ɚ 
ɡɚɬɟɦ ɩɨɫɬɭɩɚɟɬ ɜ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɤɨɥɥɟɤɬɨɪ, ɢɡ ɤɨɬɨɪɨɝɨ - ɧɚ ɡɚɜɨɞ, ɜ 
ɞɟɚɷɪɚɬɨɪ ɢ ɬ. ɞ. ȼɬɨɪɚɹ ɱɚɫɬɶ ɩɚɪɚ ɩɨɫɥɟ ɤɨɬɥɚ ɧɚɩɪɚɜɥɹɟɬɫɹ ɜ ɊɈɍ 3,4/0,12, ɚ 
ɡɚɬɟɦ ɜ ɬɟɩɥɨɮɢɤɚɰɢɨɧɧɵɣ ɤɨɥɥɟɤɬɨɪ, ɢɡ ɤɨɬɨɪɨɝɨ- ɧɚ ɩɨɞɨɝɪɟɜɚɬɟɥɢ ɫɟɬɟɜɨɣ 
ɜɨɞɵ ɉɋȼ. ɉɪɢ ɩɨɧɢɠɟɧɢɢ ɩɚɪɚɦɟɬɪɨɜ ɩɚɪɚ ɜ ɊɈɍ ɬɟɪɹɟɬɫɹ ɡɧɚɱɢɬɟɥɶɧɚɹ 
ɩɨɬɟɧɰɢɚɥɶɧɚɹ ɷɧɟɪɝɢɹ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɪɚɡɧɨɫɬɢ ɷɧɬɚɥɶɩɢɣ ɧɚ ɜɯɨɞɟ ɢ 
ɜɵɯɨɞɟ ɢɡ ɊɈɍ. 
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1 – ɩɚɪɨɜɵɟ ɤɨɬɥɨɚɝɪɟɝɚɬɵ; 2 – ɪɟɞɭɤɰɢɨɧɧɨ-ɨɯɥɚɞɢɬɟɥɶɧɵɟ ɭɫɬɚɧɨɜɤɢ; 3 – ɪɚɫɲɢɪɢɬɟɥɶ 
ɧɟɩɪɟɪɵɜɧɨɣ ɩɪɨɞɭɜɤɢ; 4 – ɧɚɫɨɫɵ ɫɵɪɨɣ ɜɨɞɵ; 5 – ɨɯɥɚɞɢɬɟɥɶ ɧɟɩɪɟɪɵɜɧɨɣ ɩɪɨɞɭɜɤɢ; 6 

– ɩɨɞɨɝɪɟɜɚɬɟɥɶ ɫɵɪɨɣ ɜɨɞɵ; 7 – ɩɢɬɚɬɟɥɶɧɵɟ ɧɚɫɨɫɵ; 8 – ɤɨɬɟɥɶɧɵɣ ɞɟɚɷɪɚɬɨɪ; 9 – 
ɨɯɥɚɞɢɬɟɥɶ ɜɵɩɚɪɚ; 10 – ɯɢɦɜɨɞɨɨɱɢɫɬɤɚ; 11 – ɩɨɞɨɝɪɟɜɚɬɟɥɶ ɯɢɦɢɱɟɫɤɢ ɨɱɢɳɟɧɧɨɣ 

ɜɨɞɵ; 12 – ɨɯɥɚɞɢɬɟɥɶ ɩɨɞɩɢɬɨɱɧɨɣ ɜɨɞɵ; 13 – ɫɟɬɟɜɵɟ ɧɚɫɨɫɵ; 14 – ɩɨɞɩɢɬɨɱɧɵɟ ɧɚɫɨɫɵ; 
15 – ɛɚɤɢ-ɚɤɤɭɦɭɥɹɬɨɪɵ ɩɨɞɩɢɬɨɱɧɨɣ ɜɨɞɵ; 16 – ɩɚɪɨɜɨɞɹɧɵɟ ɫɟɬɟɜɵɟ ɩɨɞɨɝɪɟɜɚɬɟɥɢ; 17 

– ɛɚɤ ɞɥɹ ɫɛɨɪɚ ɤɨɧɞɟɧɫɚɬɚ; 18 – ɤɨɧɞɟɧɫɚɬɧɵɟ ɧɚɫɨɫɵ; 19 – ɫɟɬɟɜɨɣ ɞɟɚɷɪɚɬɨɪ 

Ɋɢɫɭɧɨɤ 9 − ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɬɟɩɥɨɜɚɹ ɩɚɪɨɜɨɣ ɤɨɬɟɥɶɧɨɣ 

 

 
 

Ɋɢɫɭɧɨɤ 10 − Ɏɪɚɝɦɟɧɬ ɩɪɢɧɰɢɩɢɚɥɶɧɨɣ ɬɟɩɥɨɜɨɣ ɫɯɟɦɵ ɞɨ 
ɪɟɤɨɧɫɬɪɭɤɰɢɢ. ɋɯɟɦɚ ɨɛɜɹɡɤɢ ɞɟɚɷɪɚɬɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ ɫɟɬɟɜɨɣ ɜɨɞɵ (ɮɨɬɨ) 
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Ɋɢɫɭɧɨɤ 11 − Ɏɪɚɝɦɟɧɬ ɩɪɢɧɰɢɩɢɚɥɶɧɨɣ ɬɟɩɥɨɜɨɣ ɫɯɟɦɵ ɞɨ 
ɪɟɤɨɧɫɬɪɭɤɰɢɢ 

 

 
 

Ɋɢɫɭɧɨɤ 12 − Ɏɪɚɝɦɟɧɬ ɩɪɢɧɰɢɩɢɚɥɶɧɨɣ ɬɟɩɥɨɜɨɣ ɫɯɟɦɵ ɞɨ 
ɪɟɤɨɧɫɬɪɭɤɰɢɢ. ɋɯɟɦɚ ɨɛɜɹɡɤɢ ɞɟɚɷɪɚɬɨɪɨɜ ɤɨɬɥɨɜɨɣ ɢ ɫɟɬɟɜɨɣ ɜɨɞɵ 

 
1.3.4 ɉɨɞɝɨɬɨɜɤɚ ɩɚɪɚɦɟɬɪɨɜ ɩɚɪɚ ɞɥɹ ɬɟɯɧɨɥɨɝɢɢ ɢ ɬɟɩɥɨɮɢɤɚɰɢɢ 
 

ɉɚɪɚɦɟɬɪɵ ɜɵɪɚɛɚɬɵɜɚɟɦɨɝɨ ɤɨɬɥɚɦɢ ɩɚɪɚ: 

- ɬɟɦɩɟɪɚɬɭɪɚ 350÷440 ºɋ 

- ɞɚɜɥɟɧɢɟ  3,4÷3,8 Ɇɉɚ 
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- ɪɚɫɯɨɞ ɩɚɪɚ 20÷35 ɬ/ɱ 

ɉɚɪ ɩɨɫɥɟ ɤɨɬɥɨɜ-ɭɬɢɥɢɡɚɬɨɪ ɩɨɞɚɟɬɫɹ ɧɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɧɭɠɞɵ ɢ 
ɬɟɩɥɨɮɢɤɚɰɢɸ ɨɛɴɟɤɬɨɜ ɩɪɟɞɩɪɢɹɬɢɹ. 

ɉɚɪ ɩɨɫɥɟ ɤɨɬɥɨɜ-ɭɬɢɥɢɡɚɬɨɪɨɜ ɫ ɞɚɜɥɟɧɢɟɦ Ɋɉ = 1,2 Ɇɉɚ ɩɨɞɚɟɬɫɹ ɧɚ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɧɭɠɞɵ, ɢ ɫ ɞɚɜɥɟɧɢɟɦ ɊɌ = 0,12 Ɇɉɚ −  ɧɚ ɬɟɩɥɨɮɢɤɚɰɢɸ 
ɨɛɴɟɤɬɨɜ ɩɪɟɞɩɪɢɹɬɢɹ. ɋɧɢɠɟɧɢɟ ɞɚɜɥɟɧɢɹ ɩɨɫɥɟ ɤɨɬɥɨɜ ɨɬ 3,4 ɞɨ 1,2 Ɇɉɚ ɢ 
ɞɨ 0,12 Ɇɉɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɪɟɞɭɤɰɢɨɧɧɨ-ɨɯɥɚɞɢɬɟɥɶɧɵɯ ɭɫɬɚɧɨɜɤɚɯ 
(ɊɈɍ). 

ɉɚɪɚɦɟɬɪɵ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɚɪɚ ɩɨɫɥɟ ɊɈɍ 3,4/1,2: 

- ɞɚɜɥɟɧɢɟ 1,2 Ɇɉɚ 
- ɬɟɦɩɟɪɚɬɭɪɚ 290 ºɋ 
- ɫɭɦɦɚɪɧɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ 2-ɯ ɤɨɬɥɨɜ, ɨɬɞɚɸɳɢɯ ɩɚɪ ɧɚ 

ɬɟɯɧɨɥɨɝɢɸ Dɉ = 35∙2 = 70 ɬ/ɱɚɫ; 

ɉɚɪɚɦɟɬɪɵ ɬɟɩɥɨɮɢɤɚɰɢɨɧɧɨɝɨ ɩɚɪɚ ɩɨɫɥɟ ɊɈɍ 3,4/0,12: 

- ɞɚɜɥɟɧɢɟ ɩɚɪɚ 0,15-0,2 Ɇɉɚ. 
- ɬɟɦɩɟɪɚɬɭɪɚ 110-125 ºɋ 
- ɫɭɦɦɚɪɧɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ 2-ɯ ɤɨɬɥɨɜ, ɨɬɞɚɸɳɢɯ ɩɚɪ ɧɚ 

ɬɟɩɥɨɮɢɤɚɰɢɸ DɌ = 35∙2 = 70 ɬ/ɱɚɫ; 
 
ɋɧɢɠɟɧɢɟ ɞɨ ɬɪɟɛɭɟɦɨɝɨ ɞɥɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɰɟɥɟɣ ɞɚɜɥɟɧɢɹ, 

ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɪɟɞɭɤɰɢɨɧɧɵɦɢ ɨɯɥɚɞɢɬɟɥɶɧɵɦɢ ɭɫɬɚɧɨɜɤɚɦɢ (ɊɈɍ). 
ɋɧɢɠɟɧɢɟ ɞɚɜɥɟɧɢɹ ɩɚɪɚ ɨɬ 3,5 ɞɨ 1,2 Ɇɉɚ ɢ ɞɨ 0,2 Ɇɉɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ 
ɪɟɞɭɤɰɢɨɧɧɨ-ɨɯɥɚɞɢɬɟɥɶɧɵɯ ɭɫɬɚɧɨɜɤɚɯ (ɊɈɍ). ȿɫɥɢ ɩɪɢɧɹɬɶ 
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɤɨɬɥɨɜ-ɭɬɢɥɢɡɚɬɨɪɨɜ ܦ଴ = 20-35 ɬ/ɱ, ɞɚɜɥɟɧɢɟ ɢ 
ɬɟɦɩɟɪɚɬɭɪɚ ଴ܲ = 3,4 Ɇɉɚ, 𝑡଴ = 435 ºɋ, ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɟ ɩɪɨɬɢɜɞɚɜɥɟɧɢɟ кܲ = 
1,2 Ɇɉɚ, ɩɨɥɭɱɢɦ ɷɧɟɪɝɢɸ ɩɚɪɚ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ ɚɞɢɚɛɚɬɧɨɦɭ ɪɚɫɲɢɪɟɧɢɸ. 

Ⱦɥɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɬɢɜɨɞɚɜɥɟɧɢɹ: 
-ɩɪɢ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɞɜɭɯ ɤɨɬɥɨɜ-ɭɬɢɥɢɡɚɬɨɪɨɜ D0 = 70 ɬ/ɱ, 

ɞɚɜɥɟɧɢɢ ɢ ɬɟɦɩɟɪɚɬɭɪɟ ɩɨɫɥɟ ɤɨɬɥɨɜ Ɋ0 = 3,4 Ɇɉɚ, 𝑡଴ = 435ºɋ, 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɦ ɩɪɨɬɢɜɨɞɚɜɥɟɧɢɢ кܲ = 1,2 Ɇɉɚ, ɩɨɥɭɱɢɦ ɷɧɟɪɝɢɸ ɩɚɪɚ, 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ ɚɞɢɚɛɚɬɧɨɦɭ ɪɚɫɲɢɪɟɧɢɸ, ɪɢɫɭɧɨɤ 13: 

 
H0 = i0 − i2tɉ                                                (1.1) 

 
H0 = 3305,1 − 3012,8 = 292,3 ɤȾɠ/ɤɝ 
 

Ɂɞɟɫɶ i0 = 3305,1 ɤȾɠ/ɤɝ – ɷɧɬɚɥɶɩɢɹ ɩɚɪɚ ɩɪɢ ɧɚɱɚɥɶɧɵɯ ɩɚɪɚɦɟɬɪɚɯ; i2tɉ = 
3012,8 ɤȾɠ/ɤɝ – ɤɨɧɟɱɧɚɹ ɷɧɬɚɥɶɩɢɹ ɩɚɪɚ ɩɪɢ ɢɡɨɷɧɬɪɨɩɧɨɦ ɪɚɫɲɢɪɟɧɢɢ ɞɨ 
ɞɚɜɥɟɧɢɹ Ɋɉ = 1,2 Ɇɉɚ. 
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P0 = 3,4 Ɇɉɚ

Pɩ = 1,2 Ɇɉɚ

i0 = 3305,1 ɤȾɠ/ɤɝ

i2t = 3012,8 ɤȾɠ/ɤɝ

ɬɟɯɧɇ0

t0 = 435 °C

 

Ɋɢɫɭɧɨɤ 13 − ɉɪɨɰɟɫɫ ɪɚɫɲɢɪɟɧɢɹ ɜ ɬɭɪɛɢɧɟ Ɋ-4-3,4/1,2 

ȿɫɥɢ ɢɫɩɨɥɶɡɨɜɚɬɶ ɷɬɭ ɷɧɟɪɝɢɸ ɜ ɬɭɪɛɢɧɟ ɫ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ 
ɩɪɨɬɢɜɨɞɚɜɥɟɧɢɟɦ Ɋɉ = 1,2 Ɇɉɚ, ɩɨɥɭɱɢɦ ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ ɷɥɟɤɬɪɢɱɟɫɤɭɸ 
ɦɨɳɧɨɫɬɶ, ɤɨɬɨɪɚɹ ɫɨɫɬɚɜɥɹɟɬ, Ɇȼɬ: 

Nɉ = ܦʞ∙ሺ𝑖Ͳ−𝑖ʹ𝑡˒ሻ∙ͳͲͲͲ∙𝜂ˑэ͵͸ͲͲ         (1.2) 

Nɉ = 
଻଴∙ሺଷଷ଴ହ,ଵ−ଷ଴ଵଶ,଼ሻ∙ଵ଴଴଴∙଴,଼ହଷ଺଴଴   = 4,8        

ɝɞɟ Dɉ = 20-35 ɬ/ɱ – ɪɚɫɯɨɞ ɩɚɪɚ; 𝑖଴ = ͵͵Ͳͷ,ͳ ɤȾɠ/ɤɝ – ɷɧɬɚɥɶɩɢɹ ɩɚɪɚ ɩɪɢ 
ɧɚɱɚɥɶɧɨɦ ɞɚɜɥɟɧɢɢ ɢ ɬɟɦɩɟɪɚɬɭɪɟ; 𝑖ଶ𝑡˒ = ͵Ͳͳʹ,ͺ ɤȾɠ/ɤɝ – ɷɧɬɚɥɶɩɢɹ ɩɚɪɚ 
ɩɪɢ ɚɞɢɚɛɚɬɧɨɦ ɪɚɫɲɢɪɟɧɢɢ ɞɨ ɞɚɜɥɟɧɢɹ 1,2 Ɇɉɚ; ηɨɷ = 0,8 − ɨɬɧɨɫɢɬɟɥɶɧɵɣ 
ɷɥɟɤɬɪɢɱɟɫɤɢɣ ɄɉȾ ɬɭɪɛɢɧɵ. 

 
Ⱦɥɹ ɬɟɩɥɨɮɢɤɚɰɢɨɧɧɨɝɨ ɩɪɨɬɢɜɨɞɚɜɥɟɧɢɹ: 
-ɩɪɢ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɞɜɭɯ ɤɨɬɥɨɜ-ɭɬɢɥɢɡɚɬɨɪɨɜ D0=70 ɬ/ɱ, ɞɚɜɥɟɧɢɢ 

ɢ ɬɟɦɩɟɪɚɬɭɪɟɩɨɫɥɟ ɤɨɬɥɨɜ Ɋ0 = 3,4 Ɇɉɚ, t0=435 ºɋ, ɬɟɩɥɨɮɢɤɚɰɢɨɧɧɨɦ 
ɩɪɨɬɢɜɨɞɚɜɥɟɧɢɢɊɌ=0,12 Ɇɉɚ, ɩɨɥɭɱɢɦ ɷɧɟɪɝɢɸ ɩɚɪɚ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ 
ɚɞɢɚɛɚɬɧɨɦɭ ɪɚɫɲɢɪɟɧɢɸ ɬɟɩɥɨɮɢɤɚɰɢɨɧɧɨɝɨ ɩɚɪɚ, ɪɢɫɭɧɨɤ 14: 

 

H0 = i0 -i2tɌ            (1.3) 
 

H0 = 3305,1 − 2555,2 = 748,4 ɤȾɠ/ɤɝ 
 

ɝɞɟ i0  = 3303,6 ɤȾɠ/ɤɝ – ɷɧɬɚɥɶɩɢɹ ɩɚɪɚ ɩɪɢ ɧɚɱɚɥɶɧɵɯ ɩɚɪɚɦɟɬɪɚɯ; i2tɌ = 2555,2 
ɤȾɠ/ɤɝ – ɷɧɬɚɥɶɩɢɹ ɩɚɪɚ ɩɪɢ ɢɡɨɷɧɬɪɨɩɧɨɦ ɪɚɫɲɢɪɟɧɢɢ ɞɨ ɞɚɜɥɟɧɢɹ ɊɌ = 0,12 
Ɇɉɚ. 
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P0 = 3,4 Ɇɉɚ

PɌ = 0,12 Ɇɉɚ

ɇ0
ɬɟɩɥɨ

i0 = 3305,1 ɤȾɠ/ɤɝ

i2tɌ = 2560,8 ɤȾɠ/ɤɝ

t0 = 435 °C

 

Ɋɢɫɭɧɨɤ 15 − ɉɪɨɰɟɫɫ ɪɚɫɲɢɪɟɧɢɹ ɬɭɪɛɢɧɵ Ɋ-3,4/0,12 
 
ȿɫɥɢ ɢɫɩɨɥɶɡɨɜɚɬɶ ɷɬɭ ɷɧɟɪɝɢɸ ɜ ɬɭɪɛɢɧɟ ɫ ɬɟɩɥɨɮɢɤɚɰɢɨɧɧɵɦ 

ɩɪɨɬɢɜɨɞɚɜɥɟɧɢɟɦ ɊɌ  = 0,12 Ɇɉɚ, ɩɨɥɭɱɢɦ ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ ɷɥɟɤɬɪɢɱɟɫɤɭɸ 
ɦɨɳɧɨɫɬɶ Ɇȼɬ: 

 

NɌ = ܦʡ∙ሺ𝑖Ͳ−𝑖ʹ𝑡ʡሻ∙ͳͲͲͲ∙𝜂ˑэ͵͸ͲͲ         (1.4) 

NɌ = 
଻଴∙ሺଷଷ଴ହ,ଵ−ଶହ଺଴,଼ሻ∙ଵ଴଴଴∙଴,଼ହଷ଺଴଴   = 12,3 Ɇȼɬ 

ɝɞɟ 𝑖ଶ𝑡ʡ = ʹͷ͸Ͳ,ͺ ɤȾɠ/ɤɝ – ɷɧɬɚɥɶɩɢɹ ɩɚɪɚ ɩɪɢ ɚɞɢɚɛɚɬɧɨɦ ɪɚɫɲɢɪɟɧɢɢ ɞɨ 
ɞɚɜɥɟɧɢɹ 0,12 Ɇɉɚ; DɌ  = 70 ɬ/ɱɚɫ − ɪɚɫɯɨɞ ɬɟɩɥɨɮɢɤɚɰɢɨɧɧɨɝɨ ɩɚɪɚ; ηɨɷ = 0,8 
− ɨɬɧɨɫɢɬɟɥɶɧɵɣ ɷɥɟɤɬɪɢɱɟɫɤɢɣ ɄɉȾ ɬɭɪɛɢɧɵ. 

 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɢ ɪɟɞɭɰɢɪɨɜɚɧɢɢ ɩɚɪɚ ɜ ɊɈɍ ɩɨɫɥɟ ɤɨɬɥɨɜ-
ɭɬɢɥɢɡɚɬɨɪɨɜ ȻȽɆ-35Ɇ ɨɬ 3,4 Ɇɉɚ ɞɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɬɢɜɨɞɚɜɥɟɧɢɹ Ɋɉ 

= 1,2 Ɇɉɚ ɬɟɪɹɟɬɫɹ ɞɨ 4,8 Ɇȼɬ ɦɨɳɧɨɫɬɢ, ɚ ɩɪɢ ɪɟɞɭɰɢɪɨɜɚɧɢɢ ɞɨ 
ɬɟɩɥɨɮɢɤɚɰɢɨɧɧɨɝɨ ɩɪɨɬɢɜɨɞɚɜɥɟɧɢɹ ɊɌ = 0,12 Ɇɉɚ - ɞɨ 12,3 Ɇȼɬ. 
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1.3.5 Ɉɛɨɫɧɨɜɚɧɢɟ ɬɟɯɧɢɱɟɫɤɢɯ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɪɟɲɟɧɢɣ ɩɨ 
ɜɚɪɢɚɧɬɚɦ ɪɟɤɨɧɫɬɪɭɤɰɢɢ 

Ⱦɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɨɬɟɧɰɢɚɥɶɧɨɣ ɷɧɟɪɝɢɢ ɩɚɪɚ ɢ ɜɵɪɚɛɨɬɤɢ ɷɬɨɣ 
ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɦɨɳɧɨɫɬɢ ɩɪɟɞɥɚɝɚɟɬɫɹ ɪɟɤɨɧɫɬɪɭɢɪɨɜɚɬɶ ɭɬɢɥɢɡɚɰɢɨɧɧɭɸ 
ɤɨɬɟɥɶɧɭɸ ɄɪȺɁ, ɩɟɪɟɜɟɞɹ ɟɟ ɜ ɦɢɧɢ-Ɍɗɐ. Ⱦɥɹ ɷɬɨɝɨ ɜ ɬɟɩɥɨɜɨɣ ɫɯɟɦɟ 
ɤɨɬɟɥɶɧɨɣ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɩɚɪɚɥɥɟɥɶɧɨ ɞɜɟ ɬɭɪɛɢɧɵ ɫ ɩɪɨɬɢɜɨɞɚɜɥɟɧɢɟɦ 
ɈȺɈ «Ʉɚɥɭɠɫɤɢɣ ɬɭɪɛɢɧɧɵɣ ɡɚɜɨɞ»: ɬɭɪɛɢɧɭ Ɋ-4-3,4/1,2 ɫ ɪɚɛɨɬɨɣ ɜ 
ɤɨɥɥɟɤɬɨɪ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɚɪɚ (ɩɪɨɬɢɜɨɞɚɜɥɟɧɢɟ 0,8-1,3 Ɇɉɚ), ɢ ɬɭɪɛɢɧɭ 
Ɋ-12-3,4/0,12 ɫ ɪɚɛɨɬɨɣ ɜ ɬɟɩɥɨɮɢɤɚɰɢɨɧɧɵɣ ɤɨɥɥɟɤɬɨɪ (ɩɪɨɬɢɜɨɞɚɜɥɟɧɢɟ 
0,07-0,25 Ɇɉɚ). ȼɵɪɚɛɨɬɚɧɧɚɹ ɧɚ ɬɟɩɥɨɜɨɦ ɩɨɬɪɟɛɥɟɧɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɹ 
ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɤɨɬɟɥɶɧɨɣ ɢ ɞɪɭɝɢɯ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ 
ɩɪɨɢɡɜɨɞɫɬɜ. Ⱦɟɣɫɬɜɭɸɳɢɟ ɊɈɍ ɫɨɯɪɚɧɹɸɬɫɹ ɞɥɹ ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ. ɐɟɥɶ 
ɪɟɤɨɧɫɬɪɭɤɰɢɢ-ɩɨɜɵɲɟɧɢɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɭɬɢɥɢɡɚɰɢɨɧɧɨɣ ɤɨɬɟɥɶɧɨɣ ɡɚ ɫɱɟɬ 
ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɜɵɪɚɛɨɬɤɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 

ɗɬɨ ɨɛɟɫɩɟɱɢɬ ɡɧɚɱɢɬɟɥɶɧɵɣ ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, 
ɩɪɟɞɥɚɝɚɟɦɵɣ ɜɚɪɢɚɧɬ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɤɨɬɟɥɶɧɨɣ ɫ ɡɚɦɟɧɨɣ ɊɈɍ 
ɬɭɪɛɨɚɝɪɟɝɚɬɚɦɢ ɫ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɦ ɢ ɬɟɩɥɨɮɢɤɚɰɢɨɧɧɵɦ 
ɩɪɨɬɢɜɨɞɚɜɥɟɧɢɟɦ, ɹɜɥɹɟɬɫɹ ɜɟɫɶɦɚ ɚɤɬɭɚɥɶɧɵɦ.  

SWOT-ɚɧɚɥɢɡ ɪɟɤɨɧɫɬɪɭɤɰɢɢ 

ɉɪɟɢɦɭɳɟɫɬɜɚ 
Ɉɫɧɨɜɧɵɦɢ ɩɪɟɢɦɭɳɟɫɬɜɚɦɢ ɦɢɧɢ-Ɍɗɐ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫɨ ɫɬɚɧɞɚɪɬɧɵɦɢ 

ɫɯɟɦɚɦɢ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɹɜɥɹɸɬɫɹ: 
 ɇɢɡɤɚɹ ɫɬɨɢɦɨɫɬɶ ɜɵɪɚɛɚɬɵɜɚɟɦɨɣ ɬɟɩɥɨɜɨɣ ɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ, 

ɱɬɨ ɫɩɨɫɨɛɫɬɜɭɟɬ ɛɵɫɬɪɨɦɭ ɜɨɡɜɪɚɬɭ ɢɧɜɟɫɬɢɰɢɣ; 
 ɋɧɢɠɟɧɢɟ ɡɚɜɢɫɢɦɨɫɬɢ ɩɨɬɪɟɛɢɬɟɥɹ ɨɬ ɪɟɠɢɦɚ ɪɚɛɨɬɵ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 

ɇɟɞɨɫɬɚɬɤɢ 
 ɍɫɥɨɠɧɟɧɢɟ ɬɟɩɥɨɜɨɣ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɫɯɟɦɵ ɦɢɧɢ-Ɍɗɐ. 
 ɍɫɥɨɠɧɟɧɢɟ ɷɤɫɩɥɭɚɬɚɰɢɢ ɦɢɧɢ-Ɍɗɐ ɢ ɤɨɧɬɪɨɥɹ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ 

ɩɪɨɰɟɫɫɚ 
 ɉɨɢɫɤ ɧɚɞɟɠɧɨɝɨ ɩɨɞɪɹɞɱɢɤɚ ɞɥɹ ɦɨɧɬɚɠɚ ɢ ɡɚɩɭɫɤɚ ɦɢɧɢ-Ɍɗɐ 
 ɉɨɢɫɤ ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ ɩɟɪɫɨɧɚɥɚ ɦɢɧɢ-Ɍɗɐ 

ȼɨɡɦɨɠɧɨɫɬɢ 
 Ɉɛɟɫɩɟɱɟɧɢɟ ɫɨɛɫɬɜɟɧɧɨɣ ɷɥɟɤɬɪɨɷɧɟɪɝɢɟɣ ɦɢɧɢ-Ɍɗɐ ɢ ɞɪɭɝɢɯ 

ɩɪɨɢɡɜɨɞɫɬɜ ɫ ɨɱɟɧɶ ɧɢɡɤɢɦɢ ɢɡɞɟɪɠɤɚɦɢ 
 ɍɝɪɨɡɵ 

 Ɂɚɬɪɚɬɵ ɧɚ ɪɟɤɨɧɫɬɪɭɤɰɢɸɦɨɝɭɬ ɩɨɜɵɫɢɬɶ ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɩɪɨɞɭɤɰɢɢ 
ɩɪɟɞɩɪɢɹɬɢɹ ɜ ɬɟɱɟɧɢɟ ɫɪɨɤɚ ɨɤɭɩɚɟɦɨɫɬɢ 

 ɉɨɜɵɲɟɧɢɟ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɡɚɬɪɚɬ ɦɢɧɢ-Ɍɗɐ 
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2 Ɋɚɫɱɟɬɧɚɹ ɱɚɫɬɶ 
 
2.1 Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɬɭɪɛɢɧ 
 
Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɵɛɪɚɧɧɵɯ ɬɭɪɛɢɧ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 

2.1. 
Ɍɚɛɥɢɰɚ 2.1 − Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɬɭɪɛɢɧɵ Ɋ-6-3,4/1,0 ɢ Ɋ-12-3,4/0,1 

ɏɚɪɚɤɬɟɪɫɬɢɤɢ Ɋ-4-3,4/1,2 Ɋ-12-3,4/0,12 
ɇɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ, ɤȼɬ 4000 12000 
ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ, ɨɛ/ɦɢɧ 3000 3000 
ɉɚɪɚɦɟɬɪɵ ɫɜɟɠɟɝɨ ɩɚɪɚ:  
- ɚɛɫɨɥɸɬɧɨɟ ɞɚɜɥɟɧɢɟ, Ɇɉɚ 3,4 (3,1-3,6) 3,4 (3,1-3,6) 
- ɬɟɦɩɟɪɚɬɭɪɚ, ºɋ 435 (420-445) 435(420-445) 
ɉɚɪɚɦɟɬɪɵ ɩɚɪɚ ɡɚ ɬɭɪɛɢɧɨɣ:  
- ɚɛɫɨɥɸɬɧɨɟ ɞɚɜɥɟɧɢɟ, Ɇɉɚ 1,2 (0,8-1,3) 0,12 (0,07-0,25) 
- ɬɟɦɩɟɪɚɬɭɪɚ, ºɋ 293 (277-322) 104 (90-125) 
ɇɨɦɢɧɚɥɶɧɵɣ ɪɚɫɯɨɞ ɩɚɪɚ, ɬ/ɱ (ɤɝ/ɫ) 70 (19,4) 70 (19,4) 
ɑɢɫɥɨ ɫɬɭɩɟɧɟɣ 6 10 
Ɋɟɝɭɥɢɪɭɸɳɚɹ ɫɬɭɩɟɧɶ ɨɞɧɨɜɟɧɟɱɧɚɹ ɨɞɧɨɜɟɧɟɱɧɚɹ 

 

2.2 Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɬɭɪɛɨɝɟɧɟɪɚɬɨɪɨɜ 
 
Ɍɭɪɛɢɧɵ Ɋ-12-3,4/0,12 ɢ Ɋ-4-3,4/1,2 ɤɨɦɩɥɟɤɬɭɸɬɫɹ ɬɭɪɛɨɝɟɧɟɪɚɬɨɪɚɦɢ 

Ɍ-2-12-2 ɢ Ɍ-2-4-2. Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɬɭɪɛɨɝɟɧɟɪɚɬɨɪɨɜ ɩɪɢɜɟɞɟɧɵ 
ɜ ɬɚɛɥɢɰɟ 2.2 . 

 
Ɍɚɛɥɢɰɚ 2.2 − Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɬɭɪɛɨɝɟɧɟɪɚɬɨɪɨɜ 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ Ɍ-2-12-2 Ɍ-2-4-2 
Ɇɨɳɧɨɫɬɶ ɧɚ ɤɥɟɦɦɚɯ ɧɨɦɢɧɚɥɶɧɚɹ, 
ɤȼɬ 

 
12000 

 
4000 

ɇɚɩɪɹɠɟɧɢɟ, ȼ 6300 6300 
ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɪɨɬɨɪɚ, ɨɛ/ɦɢɧ 3000 3000 
ɋɩɨɫɨɛ ɨɯɥɚɠɞɟɧɢɹ ȼɨɡɞɭɲɧɨɟ ȼɨɡɞɭɲɧɨɟ 

 
2.3 Ɍɟɩɥɨɜɚɹ ɫɯɟɦɚ ɤɨɬɟɥɶɧɨɣ ɩɨɫɥɟ ɪɟɤɨɧɫɬɪɭɤɰɢɢ 
 
ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɬɟɩɥɨɜɚɹ ɫɯɟɦɚ ɤɨɬɟɥɶɧɨɣ ɩɨɫɥɟ ɪɟɤɨɧɫɬɪɭɤɰɢɢ 

ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 15 ɢ 16.  
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35 ɛɚɪ, 435 ° ɋ

10 ɛɚɪ, 290 ° ɋ

Ɋ-4-3,4/1,2

ɊɈɍ 3,4/0,12 
(ɪɟɡɟɪɜ)

Ʉɨɬɥɵ 
ȻȽɆ-35Ɇ 

(4 ɲɬ)

1 ɛɚɪ, 130 ° ɋ

Ɋ-12-3,4/0,12

ɊɈɍ 3,4/1,2 
(ɪɟɡɟɪɜ)

ɇɚ ɉɋȼ

70 °ɋ

105 °ɋ

95 °ɋ

ȾɋȺ

0,55 Ɇɉɚ 0,48 Ɇɉɚ 0,63 Ɇɉɚ
70 °ɋ 95 °ɋ70 °ɋ

105 °ɋ

 

Ɋɢɫɭɧɨɤ 15 – ɍɩɪɨɳɟɧɧɚɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɩɚɪɚ ɩɨ 
ɤɨɥɥɟɤɬɨɪɚɦ ɩɨɫɥɟ ɪɟɤɨɧɫɬɪɭɤɰɢɢ 
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1 – ɩɚɪɨɜɵɟ ɤɨɬɥɨɚɝɪɟɝɚɬɵ; 2 – ɬɭɪɛɢɧɵ; 3 – ɪɚɫɲɢɪɢɬɟɥɶ ɧɟɩɪɟɪɵɜɧɨɣ ɩɪɨɞɭɜɤɢ; 4 – 
ɧɚɫɨɫɵ ɫɵɪɨɣ ɜɨɞɵ; 5 – ɨɯɥɚɞɢɬɟɥɶ ɧɟɩɪɟɪɵɜɧɨɣ ɩɪɨɞɭɜɤɢ; 6 – ɩɨɞɨɝɪɟɜɚɬɟɥɶ ɫɵɪɨɣ 
ɜɨɞɵ; 7 – ɩɢɬɚɬɟɥɶɧɵɟ ɧɚɫɨɫɵ; 8 – ɤɨɬɟɥɶɧɵɣ ɞɟɚɷɪɚɬɨɪ; 9 – ɨɯɥɚɞɢɬɟɥɶ ɜɵɩɚɪɚ; 10 – 
ɯɢɦɜɨɞɨɨɱɢɫɬɤɚ; 11 – ɩɨɞɨɝɪɟɜɚɬɟɥɶ ɯɢɦɢɱɟɫɤɢ ɨɱɢɳɟɧɧɨɣ ɜɨɞɵ; 12 – ɨɯɥɚɞɢɬɟɥɶ 
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ɩɨɞɩɢɬɨɱɧɨɣ ɜɨɞɵ; 13 – ɫɟɬɟɜɵɟ ɧɚɫɨɫɵ; 14 – ɩɨɞɩɢɬɨɱɧɵɟ ɧɚɫɨɫɵ; 15 – ɛɚɤɢ-
ɚɤɤɭɦɭɥɹɬɨɪɵ ɩɨɞɩɢɬɨɱɧɨɣ ɜɨɞɵ; 16 – ɩɚɪɨɜɨɞɹɧɵɟ ɫɟɬɟɜɵɟ ɩɨɞɨɝɪɟɜɚɬɟɥɢ; 17 – ɛɚɤ ɞɥɹ 

ɫɛɨɪɚ ɤɨɧɞɟɧɫɚɬɚ; 18 – ɤɨɧɞɟɧɫɚɬɧɵɟ ɧɚɫɨɫɵ; 19 – ɫɟɬɟɜɨɣ ɞɟɚɷɪɚɬɨɪ 

Ɋɢɫɭɧɨɤ 16 − ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɬɟɩɥɨɜɚɹ ɩɚɪɨɜɨɣ ɤɨɬɟɥɶɧɨɣ ɫ 
ɬɭɪɛɢɧɚɦɢ 

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɩɨɬɟɧɰɢɚɥɶɧɨɣ ɷɧɟɪɝɢɢ ɩɚɪɚ ɦɨɠɧɨ ɨɫɭɳɟɫɬɜɢɬɶ, 
ɭɫɬɚɧɨɜɢɜ ɜ ɫɢɫɬɟɦɭ ɪɹɞ ɬɭɪɛɢɧ ɢ ɪɚɡɪɟɲɢɜ ɊɈɍ ɜɦɟɫɬɨ ɷɬɨɝɨ ɜɵɩɨɥɧɹɬɶ 
ɮɭɧɤɰɢɸ ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ. Ȼɥɚɝɨɞɚɪɹ ɷɬɨɣ ɦɨɞɢɮɢɤɚɰɢɢ ɩɚɪ ɬɟɩɟɪɶ ɛɭɞɟɬ 
ɩɨɫɬɭɩɚɬɶ ɢɡ ɤɨɬɥɚ ɜ ɬɭɪɛɢɧɵ Ɋ-4-3,4/1,2 ɢ Ɋ-12-3,4/0,12. ɉɋȼ ɛɭɞɟɬ 
ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɜ ɡɢɦɧɢɣ ɩɟɪɢɨɞ, ɢ ɩɨɬɨɤ ɤ ɬɭɪɛɢɧɟ ɛɭɞɟɬ ɩɪɟɞɨɬɜɪɚɳɟɧ. 
Ɂɚɬɟɦ ɛɭɞɟɬ ɪɚɫɫɱɢɬɚɧ ɨɛɳɢɣ ɉɋȼ, ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɉɋȼ ɩɥɚɫɬɢɧɧɨɝɨ ɬɢɩɚ, 
ɤɚɤɨɣ ɜɚɪɢɚɧɬ ɥɭɱɲɟ ɜ ɭɫɬɚɧɨɜɤɟ. 

2.4 Ⱥɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɣ ɭɡɟɥ ɭɱɟɬɚ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ ɢ 
ɬɟɩɥɨɧɨɫɢɬɟɥɹ 

 
Ɍɟɩɥɨɦɚɝɢɫɬɪɚɥɶ ɫɥɭɠɢɬ ɞɥɹ ɩɨɞɚɱɢ ɬɟɩɥɨɮɢɤɚɰɢɨɧɧɨɣ ɜɨɞɵ ɩɨɫɥɟ 

ɫɟɬɟɜɨɣ ɩɨɞɨɝɪɟɜɚɬɟɥɶɧɨɣ ɭɫɬɚɧɨɜɤɢ ɜ ɬɟɩɥɨɜɭɸ ɫɟɬɶ ɩɪɟɞɩɪɢɹɬɢɹ. 
Ⱦɚɜɥɟɧɢɟ ɜɨɞɵ ɜ ɩɨɞɚɸɳɟɦ ɬɪɭɛɨɩɪɨɜɨɞɟ P1 = 6-8 ɛɚɪ, ɜ ɨɛɪɚɬɧɨɦ 

ɬɪɭɛɨɩɪɨɜɨɞɟ P2 = 2-4 ɛɚɪ. 
Ɇɚɬɟɪɢɚɥ ɬɪɭɛɨɩɪɨɜɨɞɨɜ – ɋɬɚɥɶ 3. 
ɉɨ ɩɚɪɨɩɪɨɜɨɞɭ ɩɚɪ ɩɨɞɚɟɬɫɹ ɧɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɧɭɠɞɵ ɩɪɟɞɩɪɢɹɬɢɹ. 
Ⱦɚɜɥɟɧɢɟ ɩɚɪɚ Ɋɩ = 12 ɛɚɪ. 
Ⱦɢɚɦɟɬɪɵ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɬɟɩɥɨɮɢɤɚɰɢɨɧɧɨɣ ɜɨɞɵ ɢ ɞɢɚɦɟɬɪɵ 

ɩɚɪɨɩɪɨɜɨɞɚ ɨɩɪɟɞɟɥɹɸɬɫɹ ɫ ɭɱɟɬɨɦ ɪɚɫɯɨɞɚ, ɩɥɨɬɧɨɫɬɢ ɢ ɫɤɨɪɨɫɬɢ 
ɬɟɩɥɨɧɨɫɢɬɟɥɹ. 

2.4.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɞɢɚɦɟɬɪɚ ɬɟɩɥɨɮɢɤɚɰɢɨɧɧɨɣ ɦɚɝɢɫɬɪɚɥɢ 
 
ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ: 
Ɍɟɦɩɟɪɚɬɭɪɧɵɣ ɝɪɚɮɢɤ ɬɟɩɥɨɫɟɬɢ − 95/70ɨɋ 
Ɋɚɫɯɨɞ ɜɨɞɵ ɱɟɪɟɡ ɦɚɝɢɫɬɪɚɥɶ Gɜɨɞы = 412 ɤɝ/ɫ; 
ɉɥɨɬɧɨɫɬɶ ɜɨɞɵ ρɜɨɞы = 1000 ɤɝ/ɦ3; 
Ɉɩɬɢɦɚɥɶɧɚɹ ɫɤɨɪɨɫɬɶ ɜɨɞɵ ɜ ɦɚɝɢɫɬɪɚɥɢ ɋɜɨɞы = 1,5 ɦ/ɫ 
ɉɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɬɟɩɥɨɮɢɤɚɰɢɨɧɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ: 
 
F = Gɜɨɞы/ρɜɨɞы∙ɋɜɨɞы = 412/(1000∙1,5) = 0,27 ɦ2     (2.1) 
 
Ⱦɢɚɦɟɬɪ ɬɪɭɛɨɩɪɨɜɨɞɚ 
 

dɬɪ = √Ͷ ∙ Ͳ,ʹ͹/͵,ͳͶ = 0,59 ɦ        (2.2) 
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ȼɵɛɢɪɚɟɦ ɫɬɚɧɞɚɪɬɧɭɸ ɬɪɭɛɭ ɫ ɞɢɚɦɟɬɪɨɦ dɭ = 600 ɦɦ 
 
Ⱥɧɚɥɨɝɢɱɧɨ ɨɩɪɟɞɟɥɹɟɬɫɹ ɞɢɚɦɟɬɪ ɩɨɞɩɢɬɨɱɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ 

ɬɟɩɥɨɫɟɬɢ, ɢɫɯɨɞɹ ɢɡ ɪɚɫɯɨɞɚ ɩɨɞɩɢɬɤɢ Gɩ = 15% Gɜɨɞы: 
 
dɩ = 0,228 ɦ 
 
ȼɵɛɢɪɚɟɦ ɫɬɚɧɞɚɪɬɧɭɸ ɬɪɭɛɭ ɫ ɞɢɚɦɟɬɪɨɦ dɭ = 250 ɦɦ 

2.4.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɞɢɚɦɟɬɪɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɚɪɨɩɪɨɜɨɞɚ ɢ 
ɤɨɧɞɟɧɫɚɬɨɩɪɨɜɨɞɚ 

 
ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ: 
Ɋɚɫɯɨɞ ɩɚɪɚ Gɩ=19,4 ɤɝ/ɫ; 
ɉɥɨɬɧɨɫɬɶ ɩɚɪɚ ρɩɚɪɚ=0,74ɤɝ/ɦ3; 
Ɉɩɬɢɦɚɥɶɧɚɹ ɫɤɨɪɨɫɬɶ ɩɚɪɚ ɜ ɩɚɪɨɩɪɨɜɨɞɟ ɋɩɚɪɚ=30 ɦ/ɫ 
 
ɉɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɩɚɪɨɩɪɨɜɨɞɚ: 
 
Fɩ = Gɩ/ρɩɚɪɚ∙ɋɩɚɪɚ = 19,4/(0,74∙30) = 0,9 ɦ2 
 
Ⱦɢɚɦɟɬɪ ɩɚɪɨɩɪɨɜɨɞɚ 
 

dɩ = √Ͷ ∙ Ͳ,ͻ/͵,ͳͶ = 1 ɦ 
 
ȼɵɛɢɪɚɟɦ ɫɬɚɧɞɚɪɬɧɭɸ ɬɪɭɛɭ ɫ ɞɢɚɦɟɬɪɨɦ dɭ = 1000 ɦɦ 
 
Ⱥɧɚɥɨɝɢɱɧɨ ɨɩɪɟɞɟɥɹɟɬɫɹ ɞɢɚɦɟɬɪ ɤɨɧɞɟɧɫɚɬɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ: 
 
dɤ = 0,128 ɦ 
 
ȼɵɛɢɪɚɟɦ ɫɬɚɧɞɚɪɬɧɭɸ ɬɪɭɛɭ ɫ ɞɢɚɦɟɬɪɨɦ dɭ = 125 ɦɦ 

2.4.3 ȼɵɛɨɪ ɨɛɨɪɭɞɨɜɚɧɢɹ ɭɡɥɚ ɭɱɟɬɚ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ ɢ ɟɝɨ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

Ⱦɥɹ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɤɨɦɦɟɪɱɟɫɤɨɝɨ ɭɱɟɬɚ ɪɚɫɯɨɞɚ ɬɟɩɥɨɧɨɫɢɬɟɥɹ, ɟɝɨ 
ɩɚɪɚɦɟɬɪɨɜ ɢ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ ɜ ɩɨɞɚɸɳɟɦ, ɨɛɪɚɬɧɨɦ ɢ ɩɨɞɩɢɬɨɱɧɨɦ 
ɬɪɭɛɨɩɪɨɜɨɞɚɯ ɬɟɩɥɨɦɚɝɢɫɬɪɚɥɢ, ɚ ɬɚɤɠɟ ɪɚɫɯɨɞɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɚɪɚ ɢ 
ɜɨɡɜɪɚɳɚɟɦɨɝɨ ɤɨɧɞɟɧɫɚɬɚ, ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɩɪɢɛɨɪɵ ɭɱɟɬɚ. ȼ ɫɢɫɬɟɦɚɯ 
ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ ɩɪɢɛɨɪɚɦɢ ɭɡɥɚ ɭɱɟɬɚ ɞɨɥɠɧɵ ɨɩɪɟɞɟɥɹɬɶɫɹ ɫɥɟɞɭɸɳɢɟ 
ɜɟɥɢɱɢɧɵ: 

 ɜɪɟɦɹ ɪɚɛɨɬɵ ɩɪɢɛɨɪɨɜ ɭɡɥɚ ɭɱɟɬɚ, ɱ; 
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 ɨɬɩɭɳɟɧɧɚɹ ɬɟɩɥɨɜɚɹ ɷɧɟɪɝɢɹ, Ƚɤɚɥ (ȽȾɠ); 
 ɦɚɫɫɚ ɬɟɩɥɨɧɨɫɢɬɟɥɹ, ɨɬɩɭɳɟɧɧɨɝɨ ɩɨ ɩɨɞɚɸɳɟɦɭ ɢ 

ɜɨɡɜɪɚɳɟɧɧɨɝɨ ɩɨ ɨɛɪɚɬɧɨɦɭ ɬɪɭɛɨɩɪɨɜɨɞɚɦ, ɬ/ɱ; 
 ɦɚɫɫɚ ɬɟɩɥɨɧɨɫɢɬɟɥɹ, ɨɬɩɭɳɟɧɧɨɝɨ ɩɨ ɩɨɞɚɸɳɟɦɭ ɢ 

ɜɨɡɜɪɚɳɟɧɧɨɝɨ ɩɨ ɨɛɪɚɬɧɨɦɭ ɬɪɭɛɨɩɪɨɜɨɞɚɦ ɡɚ ɤɚɠɞɵɣ ɱɚɫ, ɬ; 
 ɫɪɟɞɧɟɱɚɫɨɜɚɹ ɢ ɫɪɟɞɧɟɫɭɬɨɱɧɚɹ ɬɟɦɩɟɪɚɬɭɪɵ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɜ 

ɩɨɞɚɸɳɟɦ ɢ ɨɛɪɚɬɧɨɦ ɬɪɭɛɨɩɪɨɜɨɞɚɯ,ɨɋ; 
 ɦɚɫɫɚ ɩɨɞɩɢɬɨɱɧɨɣ ɜɨɞɵ ɟɠɟɱɚɫɧɨ, ɬ/ɱ; 
 ɫɪɟɞɧɟɱɚɫɨɜɨɟ ɞɚɜɥɟɧɢɟ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɜ ɩɨɞɚɸɳɟɦ ɢ ɨɛɪɚɬɧɨɦ 

ɬɪɭɛɨɩɪɨɜɨɞɚɯ, ɛɚɪ; 
 ɦɚɫɫɚ ɩɚɪɚ, ɨɬɩɭɳɟɧɧɨɝɨ ɩɨ ɩɨɞɚɸɳɟɦɭ ɩɚɪɨɩɪɨɜɨɞɭ, ɬ/ɱ; 
 ɦɚɫɫɚ ɤɨɧɞɟɧɫɚɬɚ ɜɨɡɜɪɚɳɟɧɧɨɝɨ ɩɨ ɨɛɪɚɬɧɨɦɭ ɬɪɭɛɨɩɪɨɜɨɞɭ ɡɚ 

ɤɚɠɞɵɣ ɱɚɫ, ɬ; 
 ɫɪɟɞɧɟɱɚɫɨɜɚɹ ɢ ɫɪɟɞɧɟɫɭɬɨɱɧɚɹ ɬɟɦɩɟɪɚɬɭɪɵ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɜ 

ɩɨɞɚɸɳɟɦ ɩɚɪɨɩɪɨɜɨɞɟ ɢ ɨɛɪɚɬɧɨɦ ɬɪɭɛɨɩɪɨɜɨɞɚɯ,ɨɋ; 
 
Ⱦɥɹ ɭɱɟɬɚ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ ɢ ɬɟɩɥɨɧɨɫɢɬɟɥɹ, ɨɬɩɭɫɤɚɟɦɵɯ Ɍɗɐ, ɜ 

ɧɚɫɬɨɹɳɟɦ ɩɪɨɟɤɬɟ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɬɟɩɥɨɫɱɟɬɱɢɤɚ 
ɅɈȽɂɄȺ-9961 ɜ ɫɨɫɬɚɜɟ: 

1. ɬɟɩɥɨɜɵɱɢɫɥɢɬɟɥɶ ɋɉɌ-961; 
2. ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɢ ɪɚɫɯɨɞɚ ɭɥɶɬɪɚɡɜɭɤɨɜɨɝɨ ɬɢɩɚ ɨɞɧɨɥɭɱɟɜɵɟ ɍɉɊ 

US 800. Ⱦɭ-600 (ɬɪɭɛɨɩɪɨɜɨɞɵ ɩɪɹɦɨɣ ɢ ɨɛɪɚɬɧɨɣ ɫɟɬɟɜɨɣ ɜɨɞɵ); 
3. ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɪɚɫɯɨɞɚ ɭɥɶɬɪɚɡɜɭɤɨɜɨɝɨ ɬɢɩɚ ɨɞɧɨɥɭɱɟɜɨɣ ɍɉɊ 

US 800 Ⱦɭ-250 (ɬɪɭɛɨɩɪɨɜɨɞ ɩɨɞɩɢɬɤɢ); 
4. ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɪɚɫɯɨɞɚ ɜɢɯɪɟɜɨɣ ɩɨɝɪɭɠɧɨɣ ɗɦɢɫ-ȼɢɯɪɶ-205 

(ɩɚɪɨɩɪɨɜɨɞ); 
5. ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɪɚɫɯɨɞɚ ɭɥɶɬɪɚɡɜɭɤɨɜɨɝɨ ɬɢɩɚ ɨɞɧɨɥɭɱɟɜɨɣ ɍɉɊ 

US 800 Ⱦɭ-125 (ɬɪɭɛɨɩɪɨɜɨɞ ɤɨɧɞɟɧɫɚɬɚ); 
6. ɤɨɦɩɥɟɤɬ ɬɟɪɦɨɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɣ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɄɌɉɌɊ-01 

(ɬɪɭɛɨɩɪɨɜɨɞɵ ɫɟɬɟɜɨɣ ɜɨɞɵ); 
7. ɬɟɪɦɨɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɌɉɌ-1 (ɬɪɭɛɨɩɪɨɜɨɞ ɩɨɞɩɢɬɨɱɧɨɣ ɜɨɞɵ); 
8. ɤɨɦɩɥɟɤɬ ɬɟɪɦɨɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɣ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɄɌɉɌɊ-01 

(ɩɚɪɨɩɪɨɜɨɞ ɢ ɬɪɭɛɨɩɪɨɜɨɞ ɤɨɧɞɟɧɫɚɬɚ); 
9. ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɢ ɞɚɜɥɟɧɢɹ Ɇɟɬɪɚɧ-55 (ɩɚɪɨɩɪɨɜɨɞ, ɬɪɭɛɨɩɪɨɜɨɞɵ 

ɩɪɹɦɨɣ ɢ ɨɛɪɚɬɧɨɣ ɫɟɬɟɜɨɣ ɜɨɞɵ). 
 

  2.4.4 Ɉɩɢɫɚɧɢɟ ɫɯɟɦɵ ɢɡɦɟɪɟɧɢɣ ɭɡɥɚ ɭɱɟɬɚ 
 
Ɍɟɩɥɨɜɵɱɢɫɥɢɬɟɥɶ ɋɉɌ–961 ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ 

ɧɨɪɦɢɪɨɜɚɧɧɵɯ ɫɢɝɧɚɥɨɜ ɨɬ ɪɚɫɯɨɞɨɦɟɪɨɜ–ɫɱɟɬɱɢɤɨɜ US-800, ɗɦɢɫ-ȼɢɯɪɶ-
205, ɬɟɪɦɨɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɣ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɄɌɋɉɊ – 001, ɌɉɌ-1 ɢ ɞɚɬɱɢɤɨɜ 
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ɞɚɜɥɟɧɢɹ Ɇɟɬɪɚɧ-55 ɜ ɩɨɤɚɡɚɧɢɹ ɭɤɚɡɚɧɧɵɯ ɩɚɪɚɦɟɬɪɨɜ, ɚ ɬɚɤɠɟ ɜɵɱɢɫɥɟɧɢɟ 
ɩɨ ɬɟɤɭɳɢɦ ɡɧɚɱɟɧɢɹɦ ɷɬɢɯ ɩɚɪɚɦɟɬɪɨɜ ɪɚɫɯɨɞɚ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɢ ɬɟɩɥɨɜɨɣ 
ɷɧɟɪɝɢɢ ɩɨ ɤɚɠɞɨɦɭ ɬɪɭɛɨɩɪɨɜɨɞɭ ɢ ɬɟɩɥɨɦɚɝɢɫɬɪɚɥɢ ɜ ɰɟɥɨɦ. Ɂɧɚɱɟɧɢɹ 
ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ ɢ ɦɚɫɫɵ ɧɚɤɚɩɥɢɜɚɸɬɫɹ ɜ ɬɟɩɥɨɜɵɱɢɫɥɢɬɟɥɟ ɫ ɧɚɱɚɥɚ ɩɭɫɤɚ 
ɫɱɟɬɚ ɢ ɢɯ ɨɛɧɭɥɟɧɢɟ ɧɟɜɨɡɦɨɠɧɨ. Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɢ ɬɟɤɭɳɢɟ ɩɚɪɚɦɟɬɪɵ 
ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɦɨɝɭɬ ɜɵɜɨɞɢɬɶɫɹ ɧɚ ɠɢɞɤɨɤɪɢɫɬɚɥɥɢɱɟɫɤɢɣ ɢɧɞɢɤɚɬɨɪ 
ɥɢɰɟɜɨɣ ɩɚɧɟɥɢ ɬɟɩɥɨɜɵɱɢɫɥɢɬɟɥɹ ɢ ɤɨɦɩɶɸɬɟɪ ɧɚɱɚɥɶɧɢɤɚ ɰɟɯɚ. 

2.4.4.1  ɉɪɟɨɛɪɚɡɨɜɚɬɟɥɢ ɪɚɫɯɨɞɚ ɭɥɶɬɪɚɡɜɭɤɨɜɨɝɨ ɬɢɩɚ ɍɉɊ US 800 

Ɋɚɫɯɨɞɨɦɟɪ-ɫɱɟɬɱɢɤ ɠɢɞɤɨɫɬɢ ɭɥɶɬɪɚɡɜɭɤɨɜɨɣ US800 ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ 
ɢɡɦɟɪɟɧɢɹ ɫɪɟɞɧɟɝɨ ɨɛɴɟɦɧɨɝɨ ɪɚɫɯɨɞɚ ɢ ɨɛɴɟɦɚ ɠɢɞɤɨɫɬɟɣ, ɩɪɨɬɟɤɚɸɳɢɯ ɜ 
ɧɚɩɨɪɧɵɯ ɬɪɭɛɨɩɪɨɜɨɞɚɯ.  

US800 ɢɡɦɟɪɹɟɬ ɪɚɫɯɨɞ ɧɚ ɨɫɧɨɜɟ ɢɡɦɟɪɟɧɢɹ ɜɪɟɦɟɧɢ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ 
ɢɦɩɭɥɶɫɨɜ ɭɥɶɬɪɚɡɜɭɤɨɜɨɝɨ ɤɨɥɟɛɚɧɢɹ ɱɟɪɟɡ ɞɜɢɝɚɸɳɭɸɫɹ ɠɢɞɤɨɫɬɶ. 
Ɋɚɡɧɨɫɬɶ ɦɟɠɞɭ ɜɪɟɦɟɧɟɦ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɭɥɶɬɪɚɡɜɭɤɨɜɵɯ ɢɦɩɭɥɶɫɨɜ ɜ 
ɩɪɹɦɨɦ ɢ ɨɛɪɚɬɧɨɦ ɧɚɩɪɚɜɥɟɧɢɹɯ ɨɬɧɨɫɢɬɟɥɶɧɨ ɞɜɢɠɟɧɢɹ ɠɢɞɤɨɫɬɢ 
ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɚ ɫɤɨɪɨɫɬɢ ɟɟ ɩɨɬɨɤɚ. 

ȼɨɡɛɭɠɞɟɧɢɟ ɭɥɶɬɪɚɡɜɭɤɨɜɵɯ ɤɨɥɟɛɚɧɢɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 
ɩɶɟɡɨɷɥɟɤɬɪɢɱɟɫɤɢɦɢ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹɦɢ (ɞɚɥɟɟ ɉɗɉ), ɪɚɫɩɨɥɚɝɚɟɦɵɦɢ ɧɚ 
ɭɱɚɫɬɤɟ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɜ ɤɨɬɨɪɨɦ ɩɪɨɢɡɜɨɞɢɬɫɹ ɢɡɦɟɪɟɧɢɟ ɪɚɫɯɨɞɚ ɠɢɞɤɨɫɬɢ.  

ɍɱɚɫɬɨɤ ɬɪɭɛɨɩɪɨɜɨɞɚ ɫ ɉɗɉ, ɭɫɬɚɧɨɜɥɟɧɧɵɦɢ ɧɚ ɟɝɨ ɞɢɚɦɟɬɪɚɥɶɧɨ 
ɩɪɨɬɢɜɨɩɨɥɨɠɧɵɯ ɫɬɨɪɨɧɚɯ, ɨɛɪɚɡɭɟɬ ɩɟɪɜɢɱɧɵɣ ɭɥɶɬɪɚɡɜɭɤɨɜɨɣ 
ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɪɚɫɯɨɞɚ (ɞɚɥɟɟ – ɍɉɊ). ȼ ɨɞɧɨɥɭɱɟɜɨɦ ɍɉɊ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ 
ɞɜɚ ɉɗɉ, ɤɨɬɨɪɵɟ ɪɚɡɦɟɳɚɸɬɫɹ ɧɚ ɨɫɢ, ɩɪɨɯɨɞɹɳɟɣ ɱɟɪɟɡ ɞɢɚɦɟɬɪ 
ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɍɉɊ. Ⱦɜɭɯɥɭɱɟɜɨɣ ɍɉɊ ɫɨɞɟɪɠɢɬ ɞɜɟ ɩɚɪɵ ɉɗɉ, 
ɤɨɬɨɪɵɟ ɪɚɡɦɟɳɟɧɵ ɧɚ ɨɫɹɯ, ɩɚɪɚɥɥɟɥɶɧɵɯ ɞɪɭɝ ɞɪɭɝɭ ɢ ɩɪɨɯɨɞɹɳɢɯ ɱɟɪɟɡ 
ɪɚɜɧɵɟ ɯɨɪɞɵ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ. Ɉɫɢ ɭɫɬɚɧɨɜɤɢ ɉɗɉ ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɩɨɞ 
ɭɝɥɨɦ ɤ ɨɫɢ ɍɉɊ ɢɥɢ ɫɨɜɩɚɞɚɸɬ ɫ ɧɟɸ (ɬɨɥɶɤɨ ɜ ɨɞɧɨɥɭɱɟɜɨɦ ɍɉɊ). 

Ⱦɜɢɠɟɧɢɟ ɠɢɞɤɨɫɬɢ ɜɵɡɵɜɚɟɬ ɢɡɦɟɧɟɧɢɟ ɜɪɟɦɟɧɢ ɩɨɥɧɨɝɨ 
ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɭɥɶɬɪɚɡɜɭɤɨɜɵɯ ɫɢɝɧɚɥɨɜ ɩɨ ɩɨɬɨɤɭ ɢ ɩɪɨɬɢɜ ɧɟɝɨ. ɋɤɨɪɨɫɬɶ 
ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɭɥɶɬɪɚɡɜɭɤɨɜɨɝɨ ɢɦɩɭɥɶɫɚ ɜ ɠɢɞɤɨɫɬɢ, ɡɚɩɨɥɧɹɸɳɟɣ 
ɬɪɭɛɨɩɪɨɜɨɞ, ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɭɦɦɭ ɫɤɨɪɨɫɬɟɣ ɭɥɶɬɪɚɡɜɭɤɚ ɜ 
ɧɟɩɨɞɜɢɠɧɨɣ ɠɢɞɤɨɫɬɢ ɢ ɫɤɨɪɨɫɬɢ ɩɨɬɨɤɚ ɠɢɞɤɨɫɬɢ V ɜ ɩɪɨɟɤɰɢɢ ɧɚ 
ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɟ ɧɚɩɪɚɜɥɟɧɢɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɭɥɶɬɪɚɡɜɭɤɚ.  

ȼ ɩɪɢɛɨɪɟ ɢɫɩɨɥɶɡɭɟɬɫɹ ɦɟɬɨɞ ɩɪɹɦɨɝɨ ɢɡɦɟɪɟɧɢɹ ɜɪɟɦɟɧɢ 
ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɤɚɠɞɨɝɨ ɢɧɞɢɜɢɞɭɚɥɶɧɨɝɨ ɭɥɶɬɪɚɡɜɭɤɨɜɨɝɨ ɢɦɩɭɥɶɫɚ ɨɬ 
ɨɞɧɨɝɨ ɉɗɉ ɤ ɞɪɭɝɨɦɭ. Ɋɚɫɯɨɞ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ, ɬ/ɱ 

ܩ  = 𝑎∙cosܮ∙ʹʹͲܥ∙ܶ∆∙ܭ∙ܨ 𝛼, (2.3) 
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ɝɞɟ F – ɩɥɨɳɚɞɶ ɫɟɱɟɧɢɹ ɬɪɭɛɵ, ɦ2; К – ɤɨɷɮɮɢɰɢɟɧɬ ɤɨɪɪɟɤɰɢɢ; 
ΔɌ – ɪɚɡɧɨɫɬɶ ɜɪɟɦɟɧɢ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɭɥɶɬɪɚɡɜɭɤɨɜɵɯ ɢɦɩɭɥɶɫɨɜ ɩɨ ɩɨɬɨɤɭ 
ɢ ɩɪɨɬɢɜ ɩɨɬɨɤɚ, ɫ; ɋ0– ɫɤɨɪɨɫɬɶ ɭɥɶɬɪɚɡɜɭɤɚ ɜ ɧɟɩɨɞɜɢɠɧɨɣ ɫɪɟɞɟ, ɦ/ɫ; Lɚ– 
ɞɥɢɧɚ ɚɤɬɢɜɧɨɣ ɱɚɫɬɢ ɚɤɭɫɬɢɱɟɫɤɨɝɨ ɤɚɧɚɥɚ, ɦ; α – ɭɝɨɥ ɦɟɠɞɭ ɨɫɶɸ 
«ɢɡɥɭɱɚɬɟɥɶ – ɩɪɢɟɦɧɢɤ» ɢ ɨɫɶɸ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɝɪɚɞ. 

2.4.4.2 ɉɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɪɚɫɯɨɞɚ ɜɢɯɪɟɜɨɝɨ ɬɢɩɚ ɗɦɢɫ-ȼɢɯɪɶ-205 

ɗɦɢɫ-ȼɢɯɪɶ-205-ɷɬɨ ɩɨɝɪɭɠɧɨɣ ɪɚɫɯɨɞɨɦɟɪ, ɨɫɧɨɜɚɧɧɵɣ ɧɚ ɜɢɯɪɟɜɨɦ 
ɩɪɢɧɰɢɩɟ ɞɟɣɫɬɜɢɹ. ȼ ɩɨɬɨɤ ɩɚɪɚ ɜɜɨɞɢɬɫɹ ɩɥɨɯɨɨɛɬɟɤɚɟɦɵɣ ɩɪɟɞɦɟɬ, 
ɧɚɡɵɜɚɟɦɵɣ ɬɭɪɛɭɥɢɡɚɬɨɪɨɦ. ɉɪɢ ɨɛɬɟɤɚɧɢɢ ɬɭɪɛɭɥɢɡɚɬɨɪɚ ɮɨɪɦɢɪɭɸɬɫɹ 
ɡɚɜɢɯɪɟɧɢɹ, ɱɚɫɬɨɬɚ ɤɨɬɨɪɵɯ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɚ ɫɤɨɪɨɫɬɢ ɩɨɬɨɤɚ. Ɂɚɜɢɯɪɟɧɢɹ 
ɮɢɤɫɢɪɭɸɬɫɹ ɫɟɧɫɨɪɨɦ ɢ ɩɟɪɟɞɚɸɬɫɹ ɜ ɷɥɟɤɬɪɨɧɧɵɣ ɛɥɨɤ, ɩɪɟɨɛɪɚɡɭɸɳɢɣ 
ɫɢɝɧɚɥ ɫɟɧɫɨɪɚ ɜ ɟɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ ɪɚɫɯɨɞɚ 

2.4.4.3 Ʉɨɦɩɥɟɤɬ ɬɟɪɦɨɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɣ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɄɌɉɌɊ-01 

ȼ ɤɨɦɩɥɟɤɬ ɜɯɨɞɹɬ ɞɜɚ ɬɟɪɦɨɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ ɫɨɩɪɨɬɢɜɥɟɧɢɹ 
ɩɥɚɬɢɧɨɜɵɯ ɬɢɩɚ 100ɉ, ɤɨɬɨɪɵɟ ɩɨɞ ɜɨɡɞɟɣɫɬɜɢɟɦ ɬɟɦɩɟɪɚɬɭɪɵ 
ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɜ ɬɪɭɛɨɩɪɨɜɨɞɚɯ ɢɡɦɟɧɹɸɬ ɫɜɨɟ ɷɥɟɤɬɪɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ. 

Ɍɟɪɦɨɩɪɟɨɛɪɚɡɨɜɚɬɟɥɢ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɜ ɡɚɳɢɬɧɵɯ ɝɢɥɶɡɚɯ, ɜɯɨɞɹɳɢɯ 
ɜ ɤɨɦɩɥɟɤɬ ɩɨɫɬɚɜɤɢ. ȼɫɹ ɩɨɜɟɪɯɧɨɫɬɶ ɡɚɳɢɬɧɨɣ ɝɢɥɶɡɵ ɞɨɥɠɧɚ ɢɦɟɬɶ ɤɨɧɬɚɤɬ 
ɫ ɬɟɩɥɨɧɨɫɢɬɟɥɟɦ. ɉɟɪɟɞ ɭɫɬɚɧɨɜɤɨɣ ɬɟɪɦɨɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɣ ɡɚɳɢɬɧɵɟ 
ɝɢɥɶɡɵ ɡɚɩɨɥɧɹɸɬɫɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɵɦ ɦɚɫɥɨɦ. 

Ʉɨɧɫɬɪɭɤɰɢɹ ɬɟɪɦɨɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɣ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɝɟɪɦɟɬɢɱɧɚ. 
Ɇɨɧɬɚɠɧɚɹ ɱɚɫɬɶ ɡɚɳɢɬɧɨɣ ɚɪɦɚɬɭɪɵ ɬɟɪɦɨɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɣ ɜɵɩɨɥɧɟɧɚ ɢɡ 
ɚɧɬɢɤɨɪɪɨɡɢɣɧɨɣ ɫɬɚɥɢ. 

2.4.4.4 ɉɪɟɨɛɪɚɡɨɜɚɬɟɥɢ ɞɚɜɥɟɧɢɹ Ɇɟɬɪɚɧ-55 

ȼɨ ɜɯɨɞɧɨɣ ɩɨɥɨɫɬɢ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ ɪɚɫɩɨɥɨɠɟɧɚ ɬɢɬɚɧɨ-ɫɚɩɮɢɪɨɜɚɹ 
ɦɟɦɛɪɚɧɚ, ɧɚ ɤɨɬɨɪɨɣ ɪɚɡɦɟɳɟɧɚ ɬɟɧɡɨɱɭɜɫɬɜɢɬɟɥɶɧɚɹ ɫɯɟɦɚ ɢɡ ɱɟɬɵɪɟɯ 
ɬɟɧɡɨɪɟɡɢɫɬɨɪɨɜ, ɫɨɟɞɢɧɟɧɧɵɯ ɜ ɦɨɫɬ ɍɢɧɫɬɨɧɚ. ɉɨɞ ɜɨɡɞɟɣɫɬɜɢɟɦ 
ɢɡɦɟɪɹɟɦɨɝɨ ɞɚɜɥɟɧɢɹ ɦɟɦɛɪɚɧɚ ɞɟɮɨɪɦɢɪɭɟɬɫɹ, ɱɬɨ ɜɵɡɵɜɚɟɬ ɢɡɦɟɧɟɧɢɟ 
ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɬɟɧɡɨɪɟɡɢɫɬɨɪɨɜ (ɪɚɡɛɚɥɚɧɫɬɟɧɡɨɦɨɫɬɚ). ɂɡɦɟɧɟɧɢɟ 
ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɬɟɧɡɨɪɟɡɢɫɬɨɪɨɜ ɩɪɟɨɛɪɚɡɭɟɬɫɹ ɜ ɚɧɚɥɨɝɨɜɵɣ ɬɨɤɨɜɵɣ 
ɜɵɯɨɞɧɨɣ ɫɢɝɧɚɥ, ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɵɣ ɢɡɦɟɪɹɟɦɨɦɭ ɞɚɜɥɟɧɢɸ. Ʉɨɧɫɬɪɭɤɬɢɜɧɨ 
ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɜɵɩɨɥɧɟɧ ɜ ɰɢɥɢɧɞɪɢɱɟɫɤɨɦ ɤɨɪɩɭɫɟ, ɧɚ ɨɞɧɨɦ ɬɨɪɰɟ 
ɤɨɬɨɪɨɝɨ ɪɚɫɩɨɥɨɠɟɧ ɲɬɭɰɟɪ ɞɥɹ ɩɪɢɫɨɟɞɢɧɟɧɢɹ ɤ ɥɢɧɢɢ ɢɡɦɟɪɹɟɦɨɝɨ 
ɞɚɜɥɟɧɢɹ, ɚ ɧɚ ɞɪɭɝɨɦ - ɷɥɟɤɬɪɢɱɟɫɤɢɣ ɫɨɟɞɢɧɢɬɟɥɶ. 
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2.4.4.5 Ɍɟɩɥɨɜɵɱɢɫɥɢɬɟɥɶ ɋɉɌ-961 

ɋɉɌ-961 ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɩɪɨɦɵɲɥɟɧɧɵɣ ɤɨɧɬɪɨɥɥɟɪ ɫ 
ɪɟɡɢɞɟɧɬɧɵɦ ɩɪɨɝɪɚɦɦɧɵɦ ɨɛɟɫɩɟɱɟɧɢɟɦ, ɤɨɬɨɪɵɣ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ 
ɜɵɩɨɥɧɟɧɢɹ ɮɭɧɤɰɢɣ ɬɟɩɥɨɜɵɱɢɫɥɢɬɟɥɹ ɜ ɫɨɫɬɚɜɧɨɦ ɬɟɩɥɨɫɱɟɬɱɢɤɟ. ɋɉɌ-961 
ɜɵɩɨɥɧɹɟɬ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɜɵɯɨɞɧɵɯ ɫɢɝɧɚɥɨɜ ɞɚɬɱɢɤɨɜ ɪɚɫɯɨɞɚ, 
ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɞɚɜɥɟɧɢɹ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɜ ɡɧɚɱɟɧɢɹ ɮɢɡɢɱɟɫɤɢɯ ɜɟɥɢɱɢɧ; 
ɜɵɱɢɫɥɹɟɬ ɢ ɜɟɞɟɬ ɤɨɦɦɟɪɱɟɫɤɢɣ ɭɱɟɬ ɬɟɩɥɨɬɵ ɢ ɦɚɫɫɵ ɬɟɩɥɨɧɨɫɢɬɟɥɹ.  

ȼ ɩɪɨɰɟɫɫɟ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɜ ɫɨɫɬɚɜɟ ɬɟɩɥɨɫɱɟɬɱɢɤɚ 
ɬɟɩɥɨɜɵɱɢɫɥɢɬɟɥɶ ɋɉɌ-961  ɨɛɟɫɩɟɱɢɜɚɟɬ:  

 ɩɪɹɦɵɟ ɢɡɦɟɪɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ, ɞɚɜɥɟɧɢɹ, ɩɟɪɟɩɚɞɚ ɞɚɜɥɟɧɢɹ, 
ɪɚɫɯɨɞɚ ɢ ɨɛɴɟɦɚ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɩɭɬɟɦ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɢɯ 
ɫɢɝɧɚɥɨɜ, ɩɨɫɬɭɩɚɸɳɢɯ ɨɬ ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜ ɬɪɭɛɨɩɪɨɜɨɞɚɯ ɞɚɬɱɢɤɨɜ; 

 ɤɨɫɜɟɧɧɵɟ ɢɡɦɟɪɟɧɢɹ (ɜɵɱɢɫɥɟɧɢɹ) ɦɚɫɫɨɜɨɝɨ ɪɚɫɯɨɞɚ, ɦɚɫɫɵ 
ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɢ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɩɪɹɦɵɯ ɢɡɦɟɪɟɧɢɣ 
ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɵɯ ɜɟɥɢɱɢɧ. 

ɉɪɢɛɨɪ ɨɛɟɫɩɟɱɢɜɚɟɬ: 
 ɜɜɨɞ ɡɧɚɱɟɧɢɣ ɧɚɫɬɪɨɟɱɧɵɯ ɩɚɪɚɦɟɬɪɨɜ (ɛɚɡɵ ɞɚɧɧɵɯ) ɫ 

ɤɨɦɩɶɸɬɟɪɚ ɢɥɢ ɫ ɤɥɚɜɢɚɬɭɪɵ ɥɢɰɟɜɨɣ ɩɚɧɟɥɢ; 
 ɜɵɜɨɞ ɧɚ ɬɚɛɥɨ ɥɢɰɟɜɨɣ ɩɚɧɟɥɢ ɡɧɚɱɟɧɢɣ ɧɚɫɬɪɨɟɱɧɵɯ 

ɩɚɪɚɦɟɬɪɨɜ, ɢɡɦɟɪɹɟɦɵɯ ɢ ɜɵɱɢɫɥɹɟɦɵɯ ɩɚɪɚɦɟɬɪɨɜ; 
 ɡɚɳɢɬɭ ɞɚɧɧɵɯ, ɜɥɢɹɸɳɢɯ ɧɚ ɤɨɦɦɟɪɱɟɫɤɢɣ ɭɱɟɬ, ɨɬ 

ɧɟɫɚɧɤɰɢɨɧɢɪɨɜɚɧɧɨɝɨ ɢɡɦɟɧɟɧɢɹ; 
 ɜɟɞɟɧɢɟ ɤɚɥɟɧɞɚɪɹ ɢ ɜɪɟɦɟɧɢ ɫɭɬɨɤ; 
 ɜɨɡɦɨɠɧɨɫɬɶ ɤɨɪɪɟɤɰɢɢ ɡɧɚɱɟɧɢɹ ɬɟɤɭɳɟɝɨ ɜɪɟɦɟɧɢ; 
 ɚɪɯɢɜɢɪɨɜɚɧɢɟ ɜɪɟɦɟɧɢ ɩɟɪɟɪɵɜɨɜ ɩɢɬɚɧɢɹ; 
 ɫɚɦɨɞɢɚɝɧɨɫɬɢɤɭ ɢ ɞɢɚɝɧɨɫɬɢɤɭ ɞɚɬɱɢɤɨɜɨɣ ɚɩɩɚɪɚɬɭɪɵ ɫ 

ɜɟɞɟɧɢɟɦ ɚɪɯɢɜɨɜ ɧɟɲɬɚɬɧɵɯ ɫɢɬɭɚɰɢɣ; 
 ɫɨɯɪɚɧɟɧɢɟ ɡɧɚɱɟɧɢɣ ɩɚɪɚɦɟɬɪɨɜ ɩɪɢ ɩɟɪɟɪɵɜɚɯ ɩɢɬɚɧɢɹ 

ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶɸ ɞɨ 20000 ɱɚɫɨɜ. 
ȼɟɞɭɬɫɹ ɱɚɫɨɜɵɟ, ɫɭɬɨɱɧɵɟ ɢ ɦɟɫɹɱɧɵɟ ɚɪɯɢɜɵ ɡɧɚɱɟɧɢɣ ɬɟɩɥɨɜɨɣ 

ɷɧɟɪɝɢɢ ɢ ɦɚɫɫɵ ɬɟɩɥɨɧɨɫɢɬɟɥɹ, ɚ ɬɚɤɠɟ ɫɪɟɞɧɢɯ ɡɧɚɱɟɧɢɣ ɩɚɪɚɦɟɬɪɨɜ 
ɬɟɩɥɨɧɨɫɢɬɟɥɹ.  

Ʉ ɩɪɢɛɨɪɭ ɩɨɞɤɥɸɱɟɧ ɩɪɢɧɬɟɪ ɞɥɹ ɪɟɝɢɫɬɪɚɰɢɢ ɩɚɪɚɦɟɬɪɨɜ 
ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɢ ɜɨɡɦɨɠɟɧ ɨɛɦɟɧ ɞɚɧɧɵɦɢ ɫ ɤɨɦɩɶɸɬɟɪɨɦ. 

ɋɢɝɧɚɥɵ ɫɢɥɵ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ ɫ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɣ ɨɛɴɟɦɧɨɝɨ ɪɚɫɯɨɞɚ 
ɢ ɞɚɜɥɟɧɢɹ, ɫɢɝɧɚɥɵ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɨɦɭ ɬɨɤɭ, ɧɟɫɭɳɢɟ 
ɢɧɮɨɪɦɚɰɢɸ ɨ ɬɟɦɩɟɪɚɬɭɪɟ ɬɟɩɥɨɧɨɫɢɬɟɥɹ, ɩɨɫɬɭɩɚɸɬ ɧɚ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟɜɯɨɞɵ ɩɪɢɛɨɪɚ. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɮɨɪɦɭɥɚɦɢ ɢ ɫ ɭɱɟɬɨɦ ɬɟɩɥɨɮɢɡɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ 
ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɩɨ ɷɬɢɦ ɞɚɧɧɵɦ ɜɵɱɢɫɥɹɸɬɫɹ ɦɚɫɫɨɜɵɣ ɪɚɫɯɨɞ ɩɨ 



 

35 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɬɪɭɛɨɩɪɨɜɨɞɚɦ, ɬɟɩɥɨɜɚɹ ɷɧɟɪɝɢɹ, ɦɚɫɫɚ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɜ 
ɩɨɞɚɸɳɟɦ ɬɪɭɛɨɩɪɨɜɨɞɟ, ɦɚɫɫɚ ɜɨɡɜɪɚɳɚɟɦɨɝɨ ɬɟɩɥɨɧɨɫɢɬɟɥɹ, ɦɚɫɫɚ ɜɨɞɵ ɧɚ 
ɝɨɪɹɱɟɟ ɬɟɩɥɨɫɧɚɛɠɟɧɢɟ. ɉɨ ɷɬɢɦ ɞɚɧɧɵɦ ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɚ ɦɚɫɫɚ 
ɭɬɟɱɟɤ. 

 
2.5 Ʉɨɧɫɬɪɭɤɬɨɪɫɤɢɣ ɪɚɫɱɟɬ ɉɋȼ ɩɥɚɫɬɢɧɱɚɬɨɝɨ ɬɢɩɚ 

(ɂɧɞɢɜɢɞɭɚɥɶɧɨɟ ɡɚɞɚɧɢɟ) 

2.5.1 Ɍɟɩɥɨɜɚɹ ɧɚɝɪɭɡɤɚ ɫɟɬɟɜɨɣ ɩɨɞɨɝɪɟɜɚɬɟɥɶɧɨɣ ɭɫɬɚɧɨɜɤɢ  

Ɉɛɪɚɬɧɚɹ ɫɟɬɟɜɚɹ ɜɨɞɚ ɜɨɡɜɪɚɳɚɟɬɫɹ ɢɡ ɬɟɩɥɨɜɨɣ ɫɟɬɢ ɩɪɟɞɩɪɢɹɬɢɹ ɫ 
ɬɟɦɩɟɪɚɬɭɪɨɣ 70°ɋ ɢ ɜɦɟɫɬɟ ɫ ɩɨɞɩɢɬɨɱɧɨɣ ɜɨɞɨɣ ɬɟɩɥɨɫɟɬɢ, ɩɪɨɲɟɞɲɟɣ 
ɞɟɚɷɪɚɰɢɸ, ɩɨɫɬɭɩɚɟɬ ɧɚ ɫɟɬɟɜɭɸ ɩɨɞɨɝɪɟɜɚɬɟɥɶɧɭɸ ɭɫɬɚɧɨɜɤɭ,ɤɨɬɨɪɚɹ 
ɫɨɫɬɨɢɬ ɢɡ ɞɜɭɯ ɩɥɚɫɬɢɧɱɚɬɵɯ ɩɨɞɨɝɪɟɜɚɬɟɥɟɣ. 

95 °ɋ 70 °ɋ

105 °ɋ

Ɋ, 
iɩɚɪɚ = 2704,9 ɤДж/ɤɝ

tɧɚɫ = 439,3 ɤДж/ɤɝ
Pɤ = 0,12 Ɇɉɚ

P0 = 3,4 Ɇɉɚ
t0 = 435 °C 

Hi

H0

i0 

iɩɚɪɚ 

 

Ɋɢɫɭɧɨɤ 17 − ɉɪɨɰɟɫɫ ɪɚɫɲɢɪɟɧɢɹ ɩɚɪɚ ɜ ɬɭɪɛɢɧɟ Ɋ-12-3,4/0,12 

Ɇɚɤɫɢɦɚɥɶɧɚɹ ɬɟɩɥɨɜɚɹ ɧɚɝɪɭɡɤɚ ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɨɣ, ɤȼɬ: ܳˑ˕ = ˕ܦ ∙ (𝑖˒а˓а − 𝑡̅ː а˔) ɤȼɬ         (2.4) ܳˑ˕ = ͳͻ,Ͷ ∙ ሺʹ͹ͲͶ,ͻ − Ͷ͵ͻ,͵ሻ = Ͷ͵ͻͶͳ 

Ƚɞɟ: 70 = ˕ܦɬ/ɱ = 19,44 ɤɝ/ɫ – ɪɚɫɯɨɞ ɩɚɪɚ ɜ ɩɨɞɨɝɪɟɜɚɬɟɥɶ 𝑡̅ː а˔ = ͳͲͷ ∙ ʠВ = ͳͲͷ ∙ Ͷ,ͳͺ͸ = Ͷ͵ͻ,͵ ɤȾɠ/ɤɝ 𝑖˒а˓а = ʹ͹ͲͶ,ͻ ɤȾɠ/ɤɝ 

ɋȼ = 4,186 − ɬɟɩɥɨɟɦɤɨɫɬɶ ɜɨɞɵ. 

ɉɪɢ ܳˑ˕ = ͳʹ, ܩвˑˇы = ͳʹ, ܩ˒а˓а = ͳʹ 

ɋɭɦɦɚɪɧɭɸ ɬɟɩɥɨɜɭɸ ɧɚɝɪɭɡɤɭ ɞɟɥɢɦ ɧɚ ɞɜɚ ɩɥɚɫɬɢɧɱɚɬɵɯ ɩɨɞɨɝɪɟɜɚɬɟɥɹ 
ɫɟɬɟɜɨɣ ɜɨɞɵ. 
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2.5.2 Ʉɨɧɫɬɪɭɤɬɨɪɫɤɢɣ ɪɚɫɱɟɬ ɉɋȼ 
 
ɉɥɚɫɬɢɧɱɚɬɵɣ ɬɟɩɥɨɨɛɦɟɧɧɢɤ - ɷɬɨ ɭɫɬɪɨɣɫɬɜɨ, ɜ ɤɨɬɨɪɨɦ ɬɟɩɥɨ ɨɬ 

ɝɨɪɹɱɟɝɨ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɤ ɧɚɝɪɟɜɚɟɦɨɣ ɫɪɟɞɟ ɩɟɪɟɞɚɟɬɫɹ ɱɟɪɟɡ ɩɨɜɟɪɯɧɨɫɬɶ 
ɝɨɮɪɢɪɨɜɚɧɧɵɯ ɫɬɚɥɶɧɵɯ ɩɥɚɫɬɢɧ, ɤɨɬɨɪɵɟ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɜ ɪɚɦɟ. 
Ʉɨɧɫɬɪɭɤɰɢɹ ɩɥɚɫɬɢɧɱɚɬɨɝɨ ɬɟɩɥɨɨɛɦɟɧɧɢɤɚ ɫɨɞɟɪɠɢɬ ɧɚɛɨɪ ɝɨɮɪɢɪɨɜɚɧɧɵɯ 
ɩɥɚɫɬɢɧ, ɢɡɝɨɬɨɜɥɟɧɧɵɯ ɢɡ ɤɨɪɪɨɡɢɨɧɧɨ-ɫɬɨɣɤɨɝɨ ɦɟɬɚɥɥɚ. ɉɚɤɟɬ ɩɥɚɫɬɢɧ 
ɪɚɡɦɟɳɚɟɬɫɹ ɦɟɠɞɭ ɨɩɨɪɧɨɣ ɢ ɩɪɢɠɢɦɧɨɣ ɩɥɚɫɬɢɧɚɦɢ ɢ ɡɚɤɪɟɩɥɹɟɬɫɹ 
ɫɬɹɠɧɵɦɢ ɛɨɥɬɚɦɢ. Ʉɚɠɞɚɹ ɩɥɚɫɬɢɧɚ ɫɧɚɛɠɟɧɚ ɩɪɨɤɥɚɞɤɨɣ ɢɡ ɬɟɪɦɨɫɬɨɣɤɨɝɨ 
ɦɚɬɟɪɢɚɥɚ, ɭɩɥɨɬɧɹɸɳɟɣ ɫɨɟɞɢɧɟɧɢɟ ɢ ɧɚɩɪɚɜɥɹɸɳɟɣ ɪɚɡɥɢɱɧɵɟ ɩɨɬɨɤɢ ɫɪɟɞ 
ɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɤɚɧɚɥɵ. 

ɉɥɚɫɬɢɧɱɚɬɵɟ ɬɟɩɥɨɨɛɦɟɧɧɢɤɢ ɢɦɟɸɬ ɫɭɳɟɫɬɜɟɧɧɵɟ ɩɪɟɢɦɭɳɟɫɬɜɚ 
ɩɟɪɟɞ ɞɪɭɝɢɦɢ ɬɢɩɚɦɢ. ȼɨ-ɩɟɪɜɵɯ, ɨɧɢ ɡɧɚɱɢɬɟɥɶɧɨ ɛɨɥɟɟ ɤɨɦɩɚɤɬɧɵ (ɜ 
ɧɟɫɤɨɥɶɤɨ ɪɚɡ). ȼɨ-ɜɬɨɪɵɯ, ɢɦɟɸɬ ɜɵɫɨɤɢɣ ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɟɪɟɞɚɱɢ. ȼ-
ɬɪɟɬɶɢɯ, ɨɛɟɫɩɟɱɢɜɚɸɬ ɛɨɥɟɟ ɧɢɡɤɢɟ ɡɚɬɪɚɬɵ ɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɦɨɧɬɚɠɧɨ-
ɧɚɥɚɞɨɱɧɵɯ, ɢɡɨɥɹɰɢɨɧɧɵɯ ɢ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ. Ʉɪɨɦɟ ɬɨɝɨ, ɨɧɢ ɞɨɫɬɚɬɨɱɧɨ 
ɥɟɝɤɨ ɪɚɡɛɢɪɚɸɬɫɹ ɞɥɹ ɨɱɢɫɬɤɢ ɢ ɧɚɪɚɳɢɜɚɧɢɹ ɦɨɳɧɨɫɬɢ. 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 
 
Ɋɟɤɨɦɟɧɞɭɟɦɵɟ ɡɧɚɱɟɧɢɹ ɫɤɨɪɨɫɬɟɣ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɜ ɦɟɠɩɥɚɫɬɢɧɱɚɬɵɯ 

ɤɚɧɚɥɚɯ ɩɨɞɨɝɪɟɜɚɬɟɥɹ: 
ɞɥɹ ɩɚɪɚ 3 4ɩɚɪɚ    ɦ/ɫ; 
ɞɥɹ ɜɨɞɵ 0,3 0,5ɜɨɞы   ɦ/ɫ; 
Ɍɟɦɩɟɪɚɬɭɪɚ ɩɚɪɚ ɧɚ ɜɯɨɞɟ ɜ ɩɨɞɨɝɪɟɜɚɬɟɥɶ tɩɚɪɚ=115ɨɋ, ɧɚ ɜɵɯɨɞɟ-

tɧɚɫ=105ɨɋ. Ɍɟɦɩɟɪɚɬɭɪɚ ɜɨɞɵ ɧɚ ɜɯɨɞɟ ɜ ɩɨɞɨɝɪɟɜɚɬɟɥɶ tɜх=70 ɨɋ, ɧɚ ɜɵɯɨɞɟ-
tɜых=95ɨɋ. Ɍɟɩɥɨɜɚɹ ɧɚɝɪɭɡɤɚ ɨɞɧɨɝɨ ɩɨɞɨɝɪɟɜɚɬɟɥɹ Q=22 Ɇȼɬ. Ɋɚɫɯɨɞ ɩɚɪɚ 
Dɬ=35 ɬ/ɱɚɫ=9,72 ɤɝ/ɫ. ɗɧɬɚɥɶɩɢɹ ɩɚɪɚ ɧɚ ɜɯɨɞɟ ɜ ɩɨɞɨɝɪɟɜɚɬɟɥɶ iɩɚɪɚ=2704 
ɤȾɠ/ɤɝ, ɷɧɬɚɥɶɩɢɹ ɧɚɫɵɳɟɧɢɹ ɤɨɧɞɟɧɫɚɬɚ ɧɚ ɜɵɯɨɞɟ iɧɚɫ=439 ɤȾɠ/ɤɝ. 

 
1. Ɍɟɩɥɨɜɨɣ ɛɚɥɚɧɫ ɩɨɞɨɝɪɟɜɚɬɟɥɹ: 
 
Dɬ∙(iɩɚɪɚ − iɧɚɫ) = Gɜɨɞы∙4,186∙(tɜых − tɜх)      (2.5) 
 
Ɋɚɫɯɨɞ ɫɟɬɟɜɨɣ ɜɨɞɵ ɱɟɪɟɡ ɨɞɢɧ ɩɨɞɨɝɪɟɜɚɬɟɥɶ 
 

Gɜɨɞы = 
𝐷˕∙ሺ𝑖2𝑡−𝑖ːа˔ሻସ,ଵ଼଺∙ሺ𝑡вых −𝑡вхሻ        (2.6) 

 
Gɜɨɞы = 206 ɤɝ/ɫ 
  
2. Ʉɨɥɢɱɟɫɬɜɨ ɦɟɠɩɥɚɫɬɢɧɱɚɬɵɯ ɤɚɧɚɥɨɜ: 
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ɜɨɞы ɜɨɞы
ɤɚɧ

ɜɨɞы ɤɚɧ

G V
m

f





        (2.7) 

 
3. ɋɤɨɪɨɫɬɶ ɜɨɞɵ ɜ ɤɚɧɚɥɚɯ ɩɨɞɨɝɪɟɜɚɬɟɥɹ: 
 

ɜɨɞы ɜɨɞы
ɜɨɞы

ɝɪ

G V

f
 

     (2.8) 

Ɂɞɟɫɶ Vɜɨɞы – ɭɞɟɥɶɧɵɣ ɨɛɴɟɦ ɜɨɞɵ ɜ ɩɨɞɨɝɪɟɜɚɬɟɥɟ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 
ɞɚɜɥɟɧɢɸɢ ɫɪɟɞɧɟɣ ɬɟɦɩɟɪɚɬɭɪɟ tɜɨɞыɫɪ = (tɜх + tɜых)/2; mɤɚɧ – ɱɢɫɥɨ ɤɚɧɚɥɨɜ 
ɦɟɠɞɭ ɩɥɚɫɬɢɧɚɦɢ; fɝɪ = fɤɚɧ∙mɤɚɧ – ɨɛɳɟɟ ɠɢɜɨɟ ɫɟɱɟɧɢɟ ɤɚɧɚɥɨɜ ɜ 
ɩɨɞɨɝɪɟɜɚɬɟɥɟ; fɤɚɧ-ɠɢɜɨɟ ɫɟɱɟɧɢɟ ɨɞɧɨɝɨ ɦɟɠɩɥɚɫɬɢɧɱɚɬɨɝɨ ɤɚɧɚɥɚ. 

 
4. ɋɤɨɪɨɫɬɶ ɩɚɪɚ ɜ ɤɚɧɚɥɚɯ ɩɨɞɨɝɪɟɜɚɬɟɥɹ: 
 

,ɩɚɪɚ ɩɚɪɚ
ɩ

ɤɚɧ ɤɚɧ

G V

m f
 



     
(2.9) 

 
Ɂɞɟɫɶ vɩɚɪɚ – ɭɞɟɥɶɧɵɣ ɨɛɴɟɦ ɩɚɪɚ ɜ ɩɨɞɨɝɪɟɜɚɬɟɥɟ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 

ɞɚɜɥɟɧɢɸ ɧɚ ɜɯɨɞɟɢ ɫɪɟɞɧɟɣ ɬɟɦɩɟɪɚɬɭɪɟ tɩɚɪɚɫɪ = (t0+ts)/2; mɤɚɧ – ɱɢɫɥɨ ɤɚɧɚɥɨɜ 
ɦɟɠɞɭ ɩɥɚɫɬɢɧɚɦɢ. 

 
5. ɋɪɟɞɧɟɥɨɝɚɪɢɮɦɢɱɟɫɤɢɣ ɬɟɦɩɟɪɚɬɭɪɧɵɣ ɧɚɩɨɪ ɩɨɞɨɝɪɟɜɚɬɟɥɹ, ˚ɋ: 
 

ln

ɛ ɦ

ɛ

ɦ

t t
t

t

t

 
 

 
  

,          (2.10) 

ɝɞɟ ∆ ɦt  − ɦɟɧɶɲɚɹ ɪɚɡɧɨɫɬɶ ɬɟɦɩɟɪɚɬɭɪ ɦɟɠɞɭ ɬɟɩɥɨɧɨɫɢɬɟɥɹɦɢ; 
 ∆ ɛt  − ɛɨɥɶɲɚɹ ɪɚɡɧɨɫɬɶ ɬɟɦɩɟɪɚɬɭɪ.  
 
6. Ʉɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɨɬɞɚɱɢ ɨɬ ɩɚɪɚ ɤ ɫɬɟɧɤɟ, ȼɬ/(ɦ2·Ʉ): 
 

0,8
0,4

2 0,023 Prɩ ɩ ɜɧ
ɩ

ɜɧ ɩ

d

d

 


 
   

 
     (2.11) 

 
Ɂɞɟɫɶ ωɩ − ɫɤɨɪɨɫɬɶ ɩɚɪɚ;  ɩ − ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɶ ɩɚɪɚ, ȼɬ/(ɦ·Ʉ);  ɩ  − 

ɤɢɧɟɦɚɬɢɱɟɫɤɚɹ ɜɹɡɤɨɫɬɶ ɩɚɪɚ, ɦ2/ɫ; ɩPr − ɱɢɫɥɨ ɉɪɚɧɞɬɥɹ ɞɥɹ ɩɚɪɚ. Ɂɧɚɱɟɧɢɹ 
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ɩɚɪɚɦɟɬɪɨɜ λɩ, νɩ, Prɩ ɩɪɢɧɢɦɚɸɬɫɹ ɩɪɢ ɫɪɟɞɧɟɣ ɬɟɦɩɟɪɚɬɭɪɟ ɩɚɪɚ ɜ 
ɩɨɞɨɝɪɟɜɚɬɟɥɟ tɩɚɪɚɫɪ = (t0+tS)/2, ɝɞɟ ts – ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɫɵɳɟɧɢɹ ɜ 
ɩɨɞɨɝɪɟɜɚɬɟɥɟ. 

 
7. Ʉɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɨɬɞɚɱɢ ɨɬ ɫɬɟɧɤɢ ɤ ɜɨɞɟ, ȼɬ/(ɦ2·Ʉ): 
 

 2 0,731,16 23000 283 0,63ɜɨɞы ɜɨɞы
1 ɫɪ ɫɪ ɜɨɞыt t         

.   (2.12) 

 
Ɂɞɟɫɶ  ωɜɨɞы − ɫɤɨɪɨɫɬɶ ɜɨɞɵ;  ɫɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɞɵ ɜ ɩɨɞɨɝɪɟɜɚɬɟɥɟ 

ɜɨɞы
ɫɪt =(tɜх+tɜых)/2;   

 
8. Ʉɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɟɪɟɞɚɱɢ ɩɨɞɨɝɪɟɜɚɬɟɥɹ, ȼɬ/(ɦ2·Ʉ): 
 

1 2

1
1 1 ɫɬ

ɫɬ

k 
  


 

,        (2.13) 

 
ɝɞɟ δɫɬ – ɬɨɥɳɢɧɚ ɫɬɟɧɤɢ, ɦ; ɦ − ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ 

ɫɬɟɧɤɢ, ȼɬ/(ɦ·Ʉ). Ⱦɥɹ ɫɬɚɥɢ: 
 

 50,6 0,0263 100ɫɬ
ɦ ɫɪt           (2.14) 

 
Ɂɞɟɫɶ ɫɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɫɬɟɧɤɢ, ˚ɋ: 

2
2

ɜх ɜых
sɫɬ

ɫɪ

t t
t

t




         (2.15) 

 
9. ɉɥɨɳɚɞɶ ɩɨɜɟɪɯɧɨɫɬɢ ɬɟɩɥɨɨɛɦɟɧɚ ɩɨɞɨɝɪɟɜɚɬɟɥɹ, ɦ2: 
 

310
,

Q
F

k t




 
         (2.16) 

 
ɝɞɟ Q – ɬɟɩɥɨɜɚɹ ɧɚɝɪɭɡɤɚ ɩɨɞɨɝɪɟɜɚɬɟɥɹ, ɨɩɪɟɞɟɥɟɧɚ ɜ ɬɟɩɥɨɜɨɦ 

ɪɚɫɱɟɬɟ. 
 
10. ɂɧɚɱɟ ɩɥɨɳɚɞɶ ɩɨɜɟɪɯɧɨɫɬɢ ɬɟɩɥɨɨɛɦɟɧɚ ɩɨɞɨɝɪɟɜɚɬɟɥɹ,  ɦ2: 
 

 2 1 ,ɩɨɞɨɝɪ ɤɚɧ ɩɥF m f       (2.17) 
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ɝɞɟ ɩɥf  – ɩɥɨɳɚɞɶ ɨɞɧɨɣ ɩɥɚɫɬɢɧɵ, ɦ2; ɤɚɧm − ɱɢɫɥɨ ɦɟɠɩɥɚɫɬɢɧɱɚɬɵɯ 

ɤɚɧɚɥɨɜ. 
ȿɫɥɢ ɡɧɚɱɟɧɢɹ F ɢ Fɩɨɞɨɝɪ ɧɟ ɫɯɨɞɹɬɫɹ, ɫɥɟɞɭɟɬ ɜɟɪɧɭɬɶɫɹ ɜ ɧɚɱɚɥɨ ɪɚɫɱɟɬɚ 

ɢ ɩɟɪɟɡɚɞɚɬɶɫɹ ɡɧɚɱɟɧɢɟɦ ɩɥɨɳɚɞɢ ɩɥɚɫɬɢɧɵ ɩɥf . 

 
ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɪɚɫɱɟɬɚ ɜɵɛɢɪɚɟɬɫɹ ɩɥɚɫɬɢɧɱɚɬɵɣ ɬɟɩɥɨɨɛɦɟɧɧɢɤ ɈɈɈ 

Ɋɢɞɚɧ ɬɢɩɚ ɇɇ №145-0-16/2-113-ɌɄ -2 ɲɬ. 
 

Ɍɚɛɥɢɰɚ 2.3 − Ɋɟɡɭɥɶɬɚɬɵ ɤɨɧɫɬɪɭɤɬɨɪɫɤɨɝɨ ɪɚɫɱɟɬɚ ɩɥɚɫɬɢɧɱɚɬɨɝɨ 
ɩɨɞɨɝɪɟɜɚɬɟɥɹ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɜɟɥɢɱɢɧɵ Ɉɛɨɡɧɚɱɟɧɢɟ Ɂɧɚɱɟɧɢɟ 
Ɍɟɩɥɨɜɚɹ ɦɨɳɧɨɫɬɶ ɩɨɞɨɝɪɟɜɚɬɟɥɹ, Ɇȼɬ Q 22 
Ɍɟɦɩɟɪɚɬɭɪɚ ɩɚɪɚ ɧɚ ɜɯɨɞɟ ɜ ɩɨɞɨɝɪɟɜɚɬɟɥɶ, 
˚ɋ 

tɩɚɪɚ 115 

Ɍɟɦɩɟɪɚɬɭɪɚ ɤɨɧɞɟɧɫɚɬɚ ɩɚɪɚ ɧɚ ɜɵɯɨɞɟ ɢɡ 
ɩɨɞɨɝɪɟɜɚɬɟɥɹ, ˚ɋ 

tɧɚɫ 105 

ɗɧɬɚɥɶɩɢɹ ɩɚɪɚ ɧɚ ɜɯɨɞɟ ɜ ɩɨɞɨɝɪɟɜɚɬɟɥɶ, 
ɤȾɠ/ɤɝ 

iɩɚɪɚ 2704 

ɗɧɬɚɥɶɩɢɹ ɤɨɧɞɟɧɫɚɬɚ ɩɚɪɚ ɧɚ ɜɵɯɨɞɟ ɢɡ 
ɩɨɞɨɝɪɟɜɚɬɟɥɹ, ɤȾɠ/ɤɝ 

iɧɚɫ 439 

Ɍɟɦɩɟɪɚɬɭɪɚ ɜɨɞɵ ɧɚ ɜɯɨɞɟ ɜ ɩɨɞɨɝɪɟɜɚɬɟɥɶ, 
˚ɋ 

tɜх 70 

Ɍɟɦɩɟɪɚɬɭɪɚ ɜɨɞɵ ɧɚ ɜɵɯɨɞɟ ɢɡ 
ɩɨɞɨɝɪɟɜɚɬɟɥɹ, ˚ɋ 

tɜых 95 

ɋɤɨɪɨɫɬɶ ɩɚɪɚ, ɦ/ɫ ωɩɚɪɚ
 4 

ɋɤɨɪɨɫɬɶ ɜɨɞɵ, ɦ/ɫ ωɜɨɞы
 0,4 

Ʉɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɟɪɟɞɚɱɢ ɩɨɞɨɝɪɟɜɚɬɟɥɹ, 
Ʉȼɬ/(ɦ2·Ʉ), Ʉɤɚɥ/(ɦ2·ɱɚɫ·Ʉ) k  6,270/5391 

Ɍɢɩ ɩɥɚɫɬɢɧ ɩɨɞɨɝɪɟɜɚɬɟɥɹ  № 145 
ɇɨɦɟɪ ɪɚɦɵ ɩɨɞɨɝɪɟɜɚɬɟɥɹ  № 2 
Ⱦɨɩɭɫɬɢɦɨɟ ɞɚɜɥɟɧɢɟ, ɛɚɪ Ɋɭ 16 
Ⱦɨɩɭɫɬɢɦɚɹ ɬɟɦɩɟɪɚɬɭɪɚ, ɨɋ tɭ 200 
ɉɥɨɳɚɞɶ ɨɞɧɨɣ ɩɥɚɫɬɢɧɵ, ɦ2 f 1,45 
ɑɢɫɥɨ ɩɥɚɫɬɢɧ, ɲɬɭɤ z  113 
ȼɵɫɨɬɚ ɩɨɞɨɝɪɟɜɚɬɟɥɹ, ɦɦ H 2410 
ɒɢɪɢɧɚ ɩɨɞɨɝɪɟɜɚɬɟɥɹ, ɦɦ b 1260 
Ⱦɥɢɧɚ ɩɨɞɨɝɪɟɜɚɬɟɥɹ, ɦɦ L 1870 
ɍɫɥɨɜɧɵɣ ɞɢɚɦɟɬɪ ɩɚɬɪɭɛɤɨɜ, ɦɦ dɭ 400 
Ɇɚɬɟɪɢɚɥ ɩɥɚɫɬɢɧ  AISI 304 
Ɇɚɬɟɪɢɚɥ ɩɪɨɤɥɚɞɨɤ  EPDM 150 
ɉɨɬɟɪɢ ɞɚɜɥɟɧɢɹ ɩɨ ɩɚɪɨɜɨɦɭ /ɜɨɞɹɧɨɦɭ 
ɤɨɧɬɭɪɭ, ɦ ɜɨɞ.ɫɬ. ΔɊ 3,02/2,36 
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Ɋɢɫɭɧɨɤ 18 – Ƚɪɚɮɢɤ ɢɡɦɟɧɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ 
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Ɋɢɫɭɧɨɤ 19 − ɑɟɪɬɟɠ ɩɥɚɫɬɢɧɱɚɬɨɝɨ ɬɟɩɥɨɨɛɦɟɧɧɢɤɚ 
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Ɋɢɫɭɧɨɤ 20 − ɑɟɪɬɟɠ ɩɥɚɫɬɢɧɱɚɬɨɝɨ ɬɟɩɥɨɨɛɦɟɧɧɢɤɚ 
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3 Ɉɛɳɚɹ ɱɚɫɬɶ 

3.1 Ɉɯɪɚɧɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 

ɋ ɬɨɱɤɢ ɡɪɟɧɢɹ ɤɚɤ ɩɪɢɦɟɧɟɧɢɹ, ɬɚɤ ɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɨɞɧɢɦ ɢɡ ɧɚɢɛɨɥɟɟ 
ɷɤɨɥɨɝɢɱɟɫɤɢ ɱɢɫɬɵɯ ɦɟɬɚɥɥɨɜ ɫɱɢɬɚɟɬɫɹ ɚɥɸɦɢɧɢɣ. ɬɚɦ ɟɝɨ ɥɟɝɤɨ 
ɭɬɢɥɢɡɢɪɨɜɚɬɶ, ɞɥɹ ɫɨɡɞɚɧɢɹ ɷɤɨɥɨɝɢɱɟɫɤɢ ɱɢɫɬɵɯ ɡɞɚɧɢɣ, ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
ɷɧɟɪɝɨɫɛɟɪɟɝɚɸɳɟɝɨ ɬɪɚɧɫɩɨɪɬɚ ɢ ɛɟɡɨɩɚɫɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ ɜ ɦɟɬɚɥɥɭɪɝɢɢ.  

ɉɪɨɢɡɜɨɞɫɬɜɨ ɛɨɥɶɲɢɧɫɬɜɚ ɦɟɬɚɥɥɨɜ ɧɚɧɨɫɢɬ ɛɨɥɶɲɟ ɜɪɟɞɚ 
ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɟ, ɱɟɦ ɷɥɟɤɬɪɨɥɢɡ ɚɥɸɦɢɧɢɹ.  

ȼɵɛɪɨɫɵ ɩɚɪɧɢɤɨɜɵɯ ɝɚɡɨɜ 

 

Ɋɢɫɭɧɨɤ 21 – ɜɵɛɪɨɫɵ ɝɚɡɨɜ 

Ɉɛɥɚɞɚɹ ɫɩɨɫɨɛɧɨɫɬɶɸ ɛɵɬɶ ɧɚ 100% ɩɪɢɝɨɞɧɵɦ ɞɥɹ ɜɬɨɪɢɱɧɨɣ 
ɩɟɪɟɪɚɛɨɬɤɢ ɢ ɩɪɢ ɷɬɨɦ ɫɨɯɪɚɧɹɬɶ ɫɜɨɢ ɭɧɢɤɚɥɶɧɵɟ ɫɜɨɣɫɬɜɚ, ɚ ɬɚɤɠɟ ɛɵɬɶ 
ɫɩɨɫɨɛɧɵɦ ɤ ɛɟɫɤɨɧɟɱɧɨɣ ɩɟɪɟɪɚɛɨɬɤɟ. Ɉɬ ɝɥɢɧɨɡɟɦɚ ɞɨ ɚɥɸɦɢɧɢɹ ɬɪɟɛɭɟɬɫɹ 
ɨɤɨɥɨ 6% ɷɧɟɪɝɢɢ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ. ȼɵɛɪɨɫɵ ɨɬ ɜɬɨɪɢɱɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ 
ɚɥɸɦɢɧɢɹ ɫɨɫɬɚɜɥɹɸɬ 4% ɨɬ ɨɛɳɟɝɨ ɨɛɴɟɦɚ ɜɵɛɪɨɫɨɜ ɨɬ ɩɪɨɢɡɜɨɞɫɬɜɚ. Ɂɚ ɜɫɟ 
ɜɪɟɦɹ ɫɭɳɟɫɬɜɨɜɚɧɢɹ ɨɬɪɚɫɥɢ ɞɨ ɫɢɯ ɩɨɪ ɢɫɩɨɥɶɡɭɟɬɫɹ ɨɤɨɥɨ 76% 
ɩɪɨɢɡɜɨɞɢɦɨɝɨ ɚɥɸɦɢɧɢɹ. 

 

Ɋɢɫɭɧɨɤ 22− Ⱦɨɥɹ ɦɟɬɚɥɥɚ ɜ ɦɢɪɟ ɪɚɫɬɟɬ 

 

ɉɨɫɤɨɥɶɤɭ ɟɝɨ ɞɨɥɹ ɩɪɨɞɨɥɠɚɟɬ ɪɚɫɬɢ, 31% ɩɪɨɢɡɜɨɞɫɬɜɚ ɩɪɢɯɨɞɢɬɫɹ ɧɚ 
ɩɪɨɢɡɜɨɞɫɬɜɨ ɜɬɨɪɢɱɧɨɝɨ ɚɥɸɦɢɧɢɹ. Ɉɞɧɢɦ ɢɡ ɫɜɨɣɫɬɜ ɚɥɸɦɢɧɢɹ ɹɜɥɹɟɬɫɹ 
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ɟɝɨ ɥɟɝɤɨɫɬɶ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɭɜɟɥɢɱɟɧɢɸ ɟɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ ɚɜɬɨɦɨɛɢɥɶɧɨɣ 
ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ. ȼ ɩɪɨɢɡɜɨɞɫɬɜɟ ɚɜɬɨɦɨɛɢɥɟɣ ɚɥɸɦɢɧɢɣ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ 
ɫɧɢɠɟɧɢɹ ɜɟɫɚ ɚɜɬɨɦɨɛɢɥɹ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɜ ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ ɤ ɦɟɧɟɟ 
ɡɧɚɱɢɬɟɥɶɧɨɦɭ ɪɚɫɯɨɞɭ ɬɨɩɥɢɜɚ ɢ ɜɪɟɞɧɵɦ ɜɵɛɪɨɫɚɦ. ɫɧɢɠɟɧɢɟ ɜɟɫɚ 
ɭɥɭɱɲɚɟɬ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɩɨ ɤɪɚɣɧɟɣ ɦɟɪɟ ɧɚ 7%. 

ȼ ɫɬɪɚɧɚɯ ɫ ɪɚɡɜɢɬɵɦ ɫɬɚɬɭɫɨɦ ɡɚ ɩɨɫɥɟɞɧɢɟ 28 ɥɟɬ ɫɨɞɟɪɠɚɧɢɟ 
ɚɥɸɦɢɧɢɹ ɜ ɚɜɬɨɦɨɛɢɥɹɯ ɭɜɟɥɢɱɢɥɨɫɶ ɫ 2,8% ɞɨ 8,6%, ɱɬɨ ɫɨɫɬɚɜɥɹɟɬ ɜ ɨɛɳɟɣ 
ɫɥɨɠɧɨɫɬɢ ɨɤɨɥɨ 146 ɤɝ ɜ ɤɚɱɟɫɬɜɟ ɫɩɨɫɨɛɚ ɭɥɭɱɲɟɧɢɹ ɷɤɨɥɨɝɢɱɟɫɤɨɣ 
ɫɢɬɭɚɰɢɢ. ɉɨ ɷɥɟɦɟɧɬɚɪɧɨɣ ɦɚɬɟɦɚɬɢɤɟ, ɩɪɢɦɟɪɧɨ ɧɚ ɤɚɠɞɵɟ 200 ɬɵɫɹɱ 
ɤɢɥɨɦɟɬɪɨɜ ɩɭɬɢ ɪɚɫɯɨɞɭɟɬɫɹ 1000 ɥɢɬɪɨɜ ɬɨɩɥɢɜɚ, ɬɨɱɧɟɟ ɛɟɧɡɢɧɚ, ɧɚ ɤɚɠɞɵɟ 
100 ɤɝ ɚɥɸɦɢɧɢɹ. Ⱥɥɸɦɢɧɢɣ ɬɚɤɠɟ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɷɤɨɚɪɯɢɬɟɤɬɭɪɧɨɣ 
ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɩɨ ɩɪɢɱɢɧɚɦ, ɫɜɹɡɚɧɧɵɦ ɫ ɟɝɨ ɫɜɨɣɫɬɜɚɦɢ, ɬɚɤɢɦɢ ɤɚɤ 
ɧɟɬɨɤɫɢɱɧɨɫɬɶ, ɦɢɧɢɦɚɥɶɧɵɣ ɜɪɟɞ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɟ ɢ ɬɚɤɢɟ ɫɜɨɣɫɬɜɚ, ɤɚɤ 
ɥɟɝɤɨɫɬɶ, ɩɥɚɫɬɢɱɧɨɫɬɶ, ɜɵɫɨɤɚɹ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɶ ɢ ɷɥɟɤɬɪɨɩɪɨɜɨɞɧɨɫɬɶ. 

ȼ ɫɜɨɟɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɡɚɜɨɞɵ Ʉɨɦɩɚɧɢɢ ɩɪɢɞɟɪɠɢɜɚɸɬɫɹ ɬɪɟɛɨɜɚɧɢɣ 
ɦɟɠɞɭɧɚɪɨɞɧɨɝɨ ɫɬɚɧɞɚɪɬɚ ɫɢɫɬɟɦɵ ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ ɦɟɧɟɞɠɦɟɧɬɚ ISO 14001, 
ɱɬɨ ɩɨɞɬɜɟɪɠɞɚɟɬɫɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ ɫɟɪɬɢɮɢɤɚɬɚɦɢ. ɂɧɧɨɜɚɰɢɨɧɧɵɟ 
ɪɟɲɟɧɢɹ ɢ ɬɟɯɧɨɥɨɝɢɢ, ɪɚɡɪɚɛɨɬɚɧɧɵɟ ɭɱɟɧɵɦɢ ɊɍɋȺɅɚ, ɦɚɫɲɬɚɛɧɚɹ 
ɦɨɞɟɪɧɢɡɚɰɢɹ ɫɭɳɟɫɬɜɭɸɳɢɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ, ɩɨɡɜɨɥɹɸɬ ɧɚɦ 
ɫɨɤɪɚɬɢɬɶ ɜɪɟɞɧɵɟ ɜɵɛɪɨɫɵ ɜ ɚɬɦɨɫɮɟɪɭ, ɷɤɨɧɨɦɢɬɶ ɪɟɫɭɪɫɵ, ɜɧɟɞɪɹɬɶ 
ɫɢɫɬɟɦɵ ɡɚɦɤɧɭɬɨɣ ɰɢɪɤɭɥɹɰɢɢ ɜɨɞɵ ɢ ɷɧɟɪɝɨɷɮɮɟɤɬɢɜɧɵɟ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɩɪɨɟɤɬɵ. Ȼɥɚɝɨɞɚɪɹ ɬɚɤɨɦɭ ɩɨɞɯɨɞɭ ɊɍɋȺɅ ɨɞɧɢɦ ɢɡ 
ɩɟɪɜɵɯ ɜ ɦɢɪɟ ɫɬɚɥ ɩɪɨɢɡɜɨɞɢɬɶ «ɡɟɥɟɧɵɣ» ɚɥɸɦɢɧɢɣ ɩɨɞ ɦɚɪɤɨɣ ALLOW, 
ɦɟɬɚɥɥ ɫ ɦɢɧɢɦɚɥɶɧɵɦ ɭɝɥɟɪɨɞɧɵɦ ɫɥɟɞɨɦ ɧɚ ɜɫɟɯ ɷɬɚɩɚɯ ɩɪɨɢɡɜɨɞɫɬɜɚ. 

ɊɍɋȺɅ ɹɜɥɹɟɬɫɹ ɩɟɪɜɨɣ ɪɨɫɫɢɣɫɤɨɣ ɤɨɦɩɚɧɢɟɣ, ɩɪɢɫɨɟɞɢɧɢɜɲɟɣɫɹ ɤ 
ɉɊɈɈɇ ɞɥɹ ɭɱɚɫɬɢɹ ɜ ɦɟɠɞɭɧɚɪɨɞɧɨɣ ɩɪɨɝɪɚɦɦɟ ɩɨ ɦɢɧɢɦɢɡɚɰɢɢ ɪɢɫɤɨɜ 
ɢɡɦɟɧɟɧɢɹ ɤɥɢɦɚɬɚ, ɢ ɜɡɹɥɚ ɧɚ ɫɟɛɹ ɞɨɛɪɨɜɨɥɶɧɵɟ ɨɛɹɡɚɬɟɥɶɫɬɜɚ ɩɨ 
ɫɨɤɪɚɳɟɧɢɸ ɜɵɛɪɨɫɨɜ ɩɚɪɧɢɤɨɜɵɯ ɝɚɡɨɜ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ Ʉɨɦɩɚɧɢɹ ɜɜɟɥɚ 
ɜɧɭɬɪɟɧɧɸɸ ɨɰɟɧɤɭ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɜɫɟɯ ɧɨɜɵɯ 
ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɩɪɨɟɤɬɨɜ ɛɟɡ ɢɫɤɥɸɱɟɧɢɹ. Ʉ 2025 ɝɨɞɭ ɜɵɛɪɨɫɵ ɞɢɨɤɫɢɞɚ 
ɭɝɥɟɪɨɞɚ (ɜ ɷɤɜɢɜɚɥɟɧɬɟ) ɧɚ ɚɥɸɦɢɧɢɟɜɵɯ ɡɚɜɨɞɚɯ ɊɍɋȺɅɚ ɫɨɤɪɚɬɹɬɫɹ ɧɚ 
15%, ɧɚ ɝɥɢɧɨɡɟɦɧɵɯ ɡɚɜɨɞɚɯ - ɧɚ 10% (ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɭɪɨɜɧɟɦ 2014 ɝɨɞɚ). 

Ɉɫɧɨɜɧɵɟ ɧɚɩɪɚɜɥɟɧɢɹ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɊɍɋȺɅɚ 

1)  Ɉɫɧɚɳɟɧɢɟ ɩɪɟɞɩɪɢɹɬɢɣ ɫɨɜɪɟɦɟɧɧɵɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ ɢɥɢ ɡɚɦɟɧɚ 
ɫɬɚɪɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɩɟɪɟɨɫɧɚɳɟɧɢɟ ɩɪɨɢɡɜɨɞɫɬɜɚ. 

2) ɂɫɫɥɟɞɨɜɚɧɢɟ, ɪɚɡɪɚɛɨɬɤɚ ɢ ɜɧɟɞɪɟɧɢɟ ɧɨɜɵɯ ɷɤɨɥɨɝɢɱɟɫɤɢ ɱɢɫɬɵɯ 
ɬɟɯɧɨɥɨɝɢɣ ɩɪɨɢɡɜɨɞɫɬɜɚ 

3) ȼɜɨɞ ɧɨɜɵɯ ɷɤɨɥɨɝɢɱɟɫɤɢ ɷɮɮɟɤɬɢɜɧɵɯ ɦɨɳɧɨɫɬɟɣ. 
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4) Ɉɛɭɫɬɪɨɣɫɬɜɨ ɫɚɧɢɬɚɪɧɨ-ɡɚɳɢɬɧɵɯ ɡɨɧ. 
5) ɇɚɭɱɧɨ-ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɚɹ ɞɟɹɬɟɥɶɧɨɫɬɶ. 

ȼɵɛɪɨɫɵ 

ɇɟɨɬɴɟɦɥɟɦɨɣ ɱɚɫɬɶɸ ɩɪɨɰɟɫɫɚ ɩɪɨɢɡɜɨɞɫɬɜɚ ɩɟɪɜɢɱɧɨɝɨ ɚɥɸɦɢɧɢɹ 
ɹɜɥɹɟɬɫɹ CO2, ɯɨɬɹ ɨɧ ɹɜɥɹɟɬɫɹ ɢɫɤɥɸɱɟɧɢɟɦ ɢɡ ɩɪɨɰɟɫɫɚ ɷɥɟɤɬɪɨɥɢɡɚ. Ⱦɪɭɝɢɟ 
ɜɵɛɪɨɫɵ ɡɚɤɥɸɱɚɸɬɫɹ ɜ ɫɥɟɞɭɸɳɟɦ: 

 Ɏɬɨɪɢɞ ɚɥɸɦɢɧɢɹ, ɮɬɨɪɢɫɬɵɣ ɜɨɞɨɪɨɞ ɢ ɤɪɢɨɥɢɬ ɹɜɥɹɸɬɫɹ 
ɝɚɡɨɨɛɪɚɡɧɵɦɢ ɮɬɨɪɢɞɧɵɦɢ ɡɚɝɪɹɡɧɢɬɟɥɹɦɢ. 55-85% ɡɚɝɪɹɡɧɟɧɢɹ 
ɮɬɨɪɢɞɨɦ ɫɨɫɬɨɢɬ ɢɡ ɮɬɨɪɢɫɬɨɝɨ ɜɨɞɨɪɨɞɚ. ȼ ɩɪɨɰɟɫɫɟ ɷɥɟɤɬɪɨɥɢɡɚ 
ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɤɪɢɨɥɢɬɚ ɢ ɮɬɨɪɢɞɚ ɚɥɸɦɢɧɢɹ ɫ ɜɨɞɨɪɨɞɨɦ ɩɪɢɜɨɞɢɬ ɤ 
ɨɛɪɚɡɨɜɚɧɢɸ ɮɬɨɪɢɫɬɨɝɨ ɜɨɞɨɪɨɞɚ. Ɂɧɚɱɟɧɢɟ ɷɬɢɯ ɜɵɛɪɨɫɨɜ ɜɨɡɪɨɫɥɨ ɫ 
ɝɨɞɚɦɢ ɢɡ-ɡɚ ɬɨɝɨ, ɱɬɨ AIF3 ɬɚɤɠɟ ɭɜɟɥɢɱɢɥɫɹ. 

 ȼɵɞɟɥɹɹ ɝɟɤɫɚɮɬɨɪɷɬɚɧ (C2F6) ɢ ɷɬɪɚɮɬɨɪɦɟɬɚɧ (CF4) ɜ ɫɨɨɬɧɨɲɟɧɢɢ 
1:10 ɢ ɩɪɢ ɫɭɳɟɫɬɜɭɸɳɟɣ ɬɟɯɧɨɥɨɝɢɢ, ɨɧɢ ɧɟ ɦɨɝɭɬ ɛɵɬɶ ɭɞɚɥɟɧɵ ɢɡ 
ɝɚɡɨɜɨɝɨ ɩɨɬɨɤɚ, ɤɨɝɞɚ ɨɧɢ ɭɠɟ ɨɛɪɚɡɨɜɚɥɢɫɶ. ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɚɧɨɞ 
ɨɛɪɚɡɭɟɬ ɩɟɪɮɬɨɪɭɝɥɟɪɨɞɵ (ɉɎɍ). 

 ɋɟɪɚ, ɫɭɳɟɫɬɜɭɸɳɚɹ ɜ ɚɧɨɞɟ, ɩɪɢ ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ ɫ ɤɢɫɥɨɪɨɞɨɦ 
ɩɪɢɜɨɞɢɬ ɤ ɨɛɪɚɡɨɜɚɧɢɸ ɤɚɪɛɨɧɢɥɶɧɨɝɨ ɫɭɥɶɮɢɞɚ (COS) ɢɥɢ SO2. 

 ȼɨ ɜɪɟɦɹ ɩɪɨɰɟɫɫɚ ɷɥɟɤɬɪɨɥɢɡɚ, ɜ ɨɛɪɚɡɨɜɚɧɧɨɦ ɝɥɢɧɨɡɟɦɟ ɢ ɤɪɢɨɥɢɬɟ, 
ɜɵɞɟɥɹɟɬɫɹ ɩɵɥɶ. Ʌɢɬɶɟ ɹɜɥɹɟɬɫɹ ɢɫɬɨɱɧɢɤɨɦ ɩɵɥɟɜɵɯ ɜɵɛɪɨɫɨɜ. 

Ɇɨɞɟɪɧɢɡɚɰɢɹ ɢ ɪɚɡɜɢɬɢɟ 

ɇɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɨɤɨɥɨ 94% ɷɥɟɤɬɪɨɥɢɡɟɪɨɜ ɩɟɪɟɜɟɞɟɧɵ ɧɚ 
ɷɤɨɥɨɝɢɱɟɫɤɭɸ ɬɟɯɧɨɥɨɝɢɸ ɋɨɞɟɪɛɟɪɝɚ. 

Ɂɚɜɨɞ ɩɪɨɲɟɥ ɜɬɨɪɨɣ ɷɬɚɩ ɦɨɞɟɪɧɢɡɚɰɢɢ. ɗɬɨ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɩɟɪɟɜɨɞ 
ɷɥɟɤɬɪɨɥɢɡɟɪɨɜ ɧɚ ɷɤɨɥɨɝɢɱɟɫɤɢ ɱɢɫɬɭɸ ɬɟɯɧɨɥɨɝɢɸ ɗɤɨɥɨɝɢɱɟɫɤɢɣ 
ɋɨɞɟɪɛɟɪɝ, ɩɨɜɵɲɟɧɢɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɤɚɥɢɜɚɧɢɹ ɤɨɦɩɥɟɤɫɨɜ ȽɈɍ ɩɪɢ 
ɩɪɨɢɡɜɨɞɫɬɜɟ ɚɧɨɞɧɨɣ ɦɚɫɫɵ. ȼ 2015 ɝɨɞɭ ɡɚ ɫɱɟɬ ɪɟɚɥɢɡɨɜɚɧɧɵɯ ɤɨɦɩɥɟɤɫɧɵɯ 
ɦɟɪɨɩɪɢɹɬɢɣ ɭɪɨɜɟɧɶ ɜɵɛɪɨɫɨɜ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɭ 
Ʉɪɚɫɧɨɹɪɫɤɚ ɛɵɥ ɫɧɢɠɟɧ ɧɟ ɦɟɧɟɟ ɱɟɦ ɧɚ 1,4%. ɉɪɨɟɤɬ ɩɨ ɩɨɜɵɲɟɧɢɸ 
ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɝɚɡɨɨɱɢɫɬɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɤɚɥɶɰɢɧɢɪɭɸɳɢɯ ɤɨɦɩɥɟɤɫɨɜ ɩɨ 
ɩɪɨɢɡɜɨɞɫɬɜɭ ɚɧɨɞɧɨɣ ɩɚɫɬɵ ɛɥɢɡɢɬɫɹ ɤ ɡɚɜɟɪɲɟɧɢɸ. 

ȼ ɤɚɱɟɫɬɜɟ ɲɚɝɚ ɩɨ ɫɧɢɠɟɧɢɸ ɜɵɛɪɨɫɨɜ ɛɟɧɡɩɢɪɟɧɚ ɫɥɟɞɭɟɬ 
ɢɫɩɨɥɶɡɨɜɚɬɶ ɜɧɟɞɪɟɧɢɟ ɬɟɯɧɨɥɨɝɢɢ ɚɧɨɞɧɨɣ ɩɚɫɬɵ ɫ ɧɢɡɤɢɦ ɫɨɞɟɪɠɚɧɢɟɦ 
ɉȺɍ. 

ȼ 2019, ɧɚɱɚɥɚɫɶ ɡɚɦɟɧɚ ɷɥɟɤɬɪɨɮɢɥɶɬɪɚ № 14 ɞɥɹ ɨɱɢɫɬɤɢ ɝɚɡɨɜ ɢɡ 
ɯɨɥɨɞɢɥɶɧɢɤɨɜ № 1-4 ɨɛɠɢɝɨɜɵɯ ɩɟɱɟɣ. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɜɜɨɞɢɬɫɹ ɜ 
ɷɤɫɩɥɭɚɬɚɰɢɸ ɷɥɟɤɬɪɨɮɢɥɶɬɪ № 14. ɉɟɪɜɵɟ ɢɡɦɟɪɟɧɢɹ ɭɠɟ ɩɨɤɚɡɚɥɢ ɟɝɨ 
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ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɛɨɥɟɟ 97,9%. ȼ ɨɞɧɨɦ ɢɡ ɤɨɪɩɭɫɨɜ ɄɪȺɁɚ ɛɵɥ ɩɪɨɜɟɞɟɧ 
ɷɤɫɩɟɪɢɦɟɧɬ ɩɨ ɨɬɪɚɛɨɬɤɟ ɬɟɯɧɨɥɨɝɢɢ ɢɧɟɪɬɧɨɝɨ ɚɧɨɞɚ ɜ ɪɚɛɨɱɟɦ ɫɨɫɬɨɹɧɢɢ. 

ȼ ɬɚɛɥɢɰɚɯ  ɩɪɟɞɫɬɚɜɥɟɧɵ ɞɚɧɧɵɟ ɩɨ ɫɬɨɤɚɦ, ɜɵɛɪɨɫɚɦ ɢ ɨɬɯɨɞɚɦ 
ɩɪɨɢɡɜɨɞɫɬɜɚ. 

Ɉɬɯɨɞɵ ɩɪɨɢɡɜɨɞɫɬɜɚ 

Ɍɚɛɥɢɰɚ 3.1 − Ɉɬɯɨɞɵ ɩɪɨɢɡɜɨɞɫɬɜɚ 

ȼɢɞ ɨɬɯɨɞɨɜ Ʉɨɥɢ-ɜɨ, 
ɬ/ɝɨɞ* 

ɏɢɦɢɱɟɫɤɢɣ 
ɫɨɫɬɚɜ, % 

ɋɩɨɫɨɛ  
ɬɪɚɧɫɩɨɪɬ

ɢ 
ɪɨɜɚɧɢ 

Ɇɟɫɬɨ 
ɪɚɡɦɟɳɟɧ
ɢɹ ɨɬɯɨɞɨɜ 

Ƚɞɟ  
ɢɫɩɨɥɶɡɭɟɬɫɹ 
ɢɥɢ  
ɧɚɦɟɱɚɟɬɫɹ 
ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ 

Ɉɬɯɨɞɵ 
ɜɵɳɟɥɚɱɢɜɚɧ
ɢɹ 
ɧɟɮɟɥɢɧɨɜɵɯ  
ɪɭɞ ɩɪɢ 
ɩɪɨɢɡɜɨɞɫɬɜɟ 
ɝɥɢɧɨɡɟɦɚ 

7 632 000,0 SiO2    -  29,46  
Al2O3  -   3,06  
Fe2O3  -   3,54   
CaO    -  57,74 
 MgO   -   1,5  
R2Ɉ     -  2,34  
Na2O   -  1,82  
K2O    -   0,80  
SO3     -   0,37  
F         -   0,48 

Ƚɢɞɪɚɜɥɢ 
ɱɟɫɤɢɣ  
ɫɩɨɫɨɛ  
ɩɨ ɬɪɭɛɨ 
ɩɪɨɜɨɞɚɦ 

ɒɥɚɦɨ 
ɯɪɚɧɢɥɢɳɟ 

ȼ ɩɪɨɢɡɜɨɞɫɬɜɟ 
ɫɬɪɨɢɬɟɥɶɧɵɯ 
ɦɚɬɟɪɢɚɥɨɜ  
(ɰɟɦɟɧɬɚ, 
ɤɢɪɩɢɱɚ),  
ɜ ɞɨɪɨɠɧɨɦ 
ɫɬɪɨɢɬɟɥɶɫɬɜɟ 

Ɉɬɯɨɞɵ 
ɨɛɪɚɡɭɸɳɢɟɫ
ɹ ɩɪɢ ɨɱɢɫɬɤɟ 
ɛɚɤɨɜɨɣ 
ɚɩɩɚɪɚɬɭɪɵ ɢ 
ɩɪɨɱɢɟ  
ɨɬɯɨɞɵ 4-5 
ɤɥɚɫɫɨɜ  
ɨɩɚɫɧɨɫɬɢ 

45 000,0  Ⱥɜɬɨ 
ɦɨɛɢɥɶɧɵɣ 
ɬɪɚɧɫɩɨɪɬ 

 
 

Ɂɨɧɚ 
ɨɛɪɭɲɟɧɧɵ

ɯ 
ɩɨɪɨɞ 

 
 

ȼ 
ɪɟɤɭɥɶɬɢɜɚɰɢɨɧɧ

ɵɯ ɰɟɥɹɯ 

Ʌɨɦ ɱɟɪɧɵɯ 
ɦɟɬɚɥɥɨɜ 
ɧɟɫɨɪɬɢɪɨɜɚɧ
ɧɵ 

13 029,53    Ⱥɜɬɨɦɨɛɢɥ
ɶɧɵɣ 

ɬɪɚɧɫɩɨɪɬ 

Ɏɢɥɢɚɥ 
ɈɈɈ 

«Ɋɍɋɂɧɠɢ
ɧɢɪɢɧɝ» 

ɇɚ ɜɬɨɪɢɱɧɭɸ 
ɩɟɪɟɪɚɛɨɬɤɭ 

Ȼɨɣ 
ɲɚɦɨɬɧɨɝɨ 
ɤɢɪɩɢɱɚ 

10 000,0  Ⱥɜɬɨɦɨɛɢɥ
ɶɧɵɣ 

ɬɪɚɧɫɩɨɪɬ 

ɋɵɪɶɟɜɨɣ 
ɰɟɯ  ɐɟɯ 
ɫɩɟɤɚɧɢɹ 

 

ȼɨɜɥɟɱɟɧɢɟ ɜ 
ɩɪɨɢɡɜɨɞɫɬɜɨ ɞɥɹ 

ɩɨɥɭɱɟɧɢɹ 
ɝɥɢɧɨɡɟɦɚ, 

ɪɟɚɥɢɡɚɰɢɹ ɧɚ 
ɜɬɨɪɢɱɧɭɸ 

ɩɟɪɟɪɚɛɨɬɤɭ 
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ɋɬɨɱɧɵɟ ɜɨɞɵ 

Ɍɚɛɥɢɰɚ 3.2 − ɋɬɨɱɧɵɟ ɜɨɞɵ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɫɬɨɱɧɵɯ ɜɨɞ 

ɇɨɪɦɢ- 
ɪɭɟɦɨɟ 
ɤɨɥ-ɜɨ, 
ɦ3 /ɱɚɫ 

ɂɫɬɨɱɧɢɤ 
ɨɛɪɚɡɨɜɚɧɢɹ 
ɫɬɨɱɧɵɯ ɜɨɞ 

Ⱦɨɩɭɫɬɢɦɚɹ ɤ 
ɫɛɪɨɫɭ 

ɤɨɧɰɟɧɬɪɚɰɢɹ 
ɫɬɨɱɧɵɯ ɜɨɞ, ɦɝ/ɥ 

ɇɚɢɦɟɧɨɜɚɧɢ
ɟ ɜɨɞɧɨɝɨ  
ɨɛɴɟɤɬɚ, 

ɩɪɢɧɢɦɚɸɳɟ
ɝɨ ɫɬɨɱɧɵɟ 

ɜɨɞɵ 
Ʉɚɪɶɟɪɧɵɟ 
ɜɨɞɵ 
Ɇɚɡɭɥɶɫɤɨɝɨ 
ɢɡɜɟɫɬɧɹɤɨɜɨɝɨ 
ɪɭɞɧɢɤɚ 

300,0 Ʉɚɪɶɟɪɧɵɟ 
(ɞɪɟɧɚɠɧɵɟ ɢ  

ɥɢɜɧɟɜɵɟ) ɜɨɞɵ 

1. ɏɉɄ – 11,0 ɦɝ Ɉ2/ɥ  
2. ȻɉɄ ɩɨɥɧ/ȻɉɄ5 – 
3,0/2,0   
3. ȼɡɜɟɲɟɧɧɵɟ  ɜɟɳɟɫɬɜɚ – 
5,0  
4. ɋɭɯɨɣ ɨɫɬɚɬɨɤ – 900,0  
5. ɇɟɮɬɟɩɪɨɞɭɤɬɵ – 0,05  
6. ɀɟɥɟɡɨ ɪɚɫɬ. ɮɨɪɦɚ – 
0,06  
7. Ⱥɡɨɬ ɚɦɦɨɧɢɣɧɵɣ/ 
ɚɦɦɨɧɢɣ -ɢɨɧ  – 0,4/0,5  
8. Ⱥɡɨɬ ɧɢɬɪɢɬɧɵɣ / 
ɇɢɬɪɢɬ-ɢɨɧ – 0,02/0,08  
9. Ⱥɡɨɬ ɧɢɬɪɚɬɧɵɣ/ 
ɧɢɬɪɚɬ-ɢɨɧ – 9,1/40  
10. ɐɢɧɤ – 0,01 11.  
      Ɇɟɞɶ – 0,001  
12. Ɇɚɪɝɚɧɟɰ – 0,01  
13. Ⱥɥɸɦɢɧɢɣ - 0,04  
14. ɏɥɨɪɢɞɵ –  8,4  
15. ɋɭɥɶɮɚɬɵ – 100,0  
16. Ɋɟɚɤɰɢɹ (ɪɇ) – 6,5-8,5 
ɟɞ.  
17. Ɋɚɫɬɜɨɪɟɧɧɵɣ 
ɤɢɫɥɨɪɨɞ – ɧɟ ɦɟɧɟɟ 6,0   
18. Ɉɛɳɢɟ ɤɨɥɢɮɨɪɦɧɵɟ 
ɛɚɤɬɟɪɢɢ (ɄɈȿ/100ɦɥ) –  
ɧɟ ɛɨɥɟɟ 500.    
19. Ʉɨɥɢɮɚɝɢ (ȻɈȿ/100ɦɥ)  
–  ɧɟ ɛɨɥɟɟ 10.    
20. Ɍɟɪɦɨɬɨɥɟɪɚɧɬɧɵɟ 
ɤɨɥɢɮɨɪɦɧɵɟ ɛɚɤɬɟɪɢɢ 
(ɄɈȿ/100ɦɥ) –  ɧɟ ɛɨɥɟɟ 
100.  
21. ɀɢɡɧɟɫɩɨɫɨɛɧɵɟ ɹɣɰɚ 
ɝɟɥɶɦɢɧɬɨɜ (ɚɫɤɚɪɢɞ, 
ɜɥɚɫɨɝɥɚɜ, ɬɨɤɫɨɤɚɪ, 
ɮɚɫɰɢɨɥ), ɨɧɤɨɫɮɟɪɵ 
ɬɟɧɢɢɞ ɢ ɠɢɡɧɟɫɩɨɫɨɛɧɵɟ 
ɰɢɫɬɵ ɩɚɬɨɝɟɧɧɵɯ 
ɤɢɲɟɱɧɵɯ ɩɪɨɫɬɟɣɲɢɯ) – 
 

Ɋ. Ɇɚɡɭɥɶɤɚ 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 3.2 

   ɧɟ ɞɨɥɠɧɵ ɫɨɞɟɪɠɚɬɶɫɹ ɜ 
25 ɥ ɜɨɞɵ.   
22. ȼɨɡɛɭɞɢɬɟɥɢ 
ɤɢɲɟɱɧɵɯ ɢɧɮɟɤɰɢɣ – 
ɜɨɞɚ ɧɟ ɞɨɥɠɧɚ ɫɨɞɟɪɠɚɬɶ 
ɜɨɡɛɭɞɢɬɟɥɟɣ ɤɢɲɟɱɧɵɯ 
ɢɧɮɟɤɰɢɣ.   
23. Ɍɨɤɫɢɱɧɨɫɬɶ ɜɨɞɵ: - 
ɫɬɨɱɧɚɹ ɜɨɞɚ ɧɚ ɜɵɩɭɫɤɟ ɜ 
ɜɨɞɧɵɣ ɨɛɴɟɤɬ ɧɟ ɞɨɥɠɧɚ 
ɨɤɚɡɵɜɚɬɶ ɨɫɬɪɨɝɨ 
ɬɨɤɫɢɱɟɫɤɨɝɨ ɞɟɣɫɬɜɢɹ ɧɚ 
ɬɟɫɬ – ɨɛɴɟɤɬ.  
24. ɉɥɚɜɚɸɳɢɟ ɩɪɢɦɟɫɢ 
(ɜɟɳɟɫɬɜɚ): - ɧɟ ɞɨɥɠɧɵ 
ɨɛɧɚɪɭɠɢɜɚɬɶɫɹ ɩɥɟɧɤɢ 
ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ, ɦɚɫɟɥ, 
ɠɢɪɨɜ ɢ ɫɤɨɩɥɟɧɢɟ ɞɪɭɝɢɯ 
ɩɪɢɦɟɫɟɣ.  
25. Ɉɤɪɚɫɤɚ, ɡɚɩɚɯɢ: - ɧɟ 
ɞɨɥɠɧɚ ɩɪɢɨɛɪɟɬɚɬɶ 
ɩɨɫɬɨɪɨɧɧɢɯ ɡɚɩɚɯɨɜ ɢ 
ɨɤɪɚɫɤɢ.   
26. Ɍɟɦɩɟɪɚɬɭɪɚ  - ɥɟɬɨɦ 
ɧɟ ɞɨɥɠɧɚ ɩɨɜɵɲɚɬɶɫɹ 
ɛɨɥɟɟ ɱɟɦ ɧɚ 3ºɋ ɥɟɬɨɦ, 
ɩɨ ɫɪɚɜɧɟɧɢɸ 
ɫɪɟɞɧɟɦɟɫɹɱɧɨɣ 
ɬɟɦɩɟɪɚɬɭɪɨɣ ɜɨɞɵ 
ɫɚɦɨɝɨ ɠɚɪɤɨɝɨ ɦɟɫɹɰɚ 
ɝɨɞɚ ɡɚ ɩɨɫɥɟɞɧɢɟ 10 ɥɟɬ, 
ɧɨ ɧɟ ɛɨɥɟɟ ɱɟɦ ɞɨ 28º ɋ 
ɥɟɬɨɦ ɢ ɞɨ 8º ɋ ɡɢɦɨɣ.  
27. ɋɭɦɦɚɪɧɚɹ ɨɛɴɟɦɧɚɹ 
ɚɤɬɢɜɧɨɫɬɶ 
ɪɚɞɢɨɧɭɤɥɢɞɨɜ ɩɪɢ 
ɫɨɜɦɟɫɬɧɨɦ ɩɪɢɫɭɬɫɬɜɢɢ 
∑(Ai/Ybi)≤ 1. 

 

 

ȼɵɛɪɨɫɵ ɜ ɚɬɦɨɫɮɟɪɭ 

Ɂɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɨɬ ɨɫɧɨɜɧɵɯ ɨɪɝɚɧɢɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ 
ɜɵɛɪɨɫɚ  ɩɪɢ ɫɬɚɰɢɨɧɚɪɧɨɦ ɪɟɠɢɦɟ ɪɚɛɨɬɵ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
(ɧɨɪɦɚɬɢɜɵ ɉȾȼ). 
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Ɍɚɛɥɢɰɚ 3.3 − ȼɵɛɪɨɫɵ ɜ ɚɬɦɨɫɮɟɪɭ 

ɇɚɢɦɟɧɨ- 
ɜɚɧɢɟ  

ɩɨɞɪɚɡ- 
ɞɟɥɟɧɢɹ 

ɂɫɬɨɱɧɢɤ  
ɜɵɞɟɥɟɧɢɹ  

ɡɚɝɪɹɡɧɹɸɳɢɯ 
 ɜɟɳɟɫɬɜ 

ɂɫɬɨɱɧɢɤ  
ɜɵɛɪɨɫɚ  
ɜɪɟɞɧɵɯ  
ɜɟɳɟɫɬɜ 

ɇɚɢɦɟɧɨɜɚɧɢɟ  
ɡɚɝɪɹɡɧɹɸɳɢɯ  

ɜɟɳɟɫɬɜ 

ȼɵɛɪɨɫɵ 
ɡɚɝɪɹɡɧɹɸɳɢɯ 

ɜɟɳɟɫɬɜ,  
ɧɨɪɦɚɬɢɜɵ ɉȾȼ 

ɋɵɪɶɟɜɨɣ  
ɰɟɯ 

ȼɪɚɳɚɸɳɢɟɫɹ  
ɩɟɱɢ ɨɛɠɢɝɚ  
ɢɡɜɟɫɬɧɹɤɚ  
(№№1,2) 

Ɍɪɭɛɚ  
(ɢɫɬɨɱɧɢɤ  

№0021) 

 ɝ/ɫ ɬ/ɝɨɞ 
ȼɫɟɝɨ ɧɚ ɢɫɬɨɱɧɢɤ  

№ 0021 (ɉȾȼ) 
Ɉɤɫɢɞ ɤɚɥɶɰɢɹ 
ɋɟɪɚ ɞɢɨɤɫɢɞ  
Ⱦɢɨɤɫɢɞ ɚɡɨɬɚ 
Ⱥɡɨɬ (II) ɨɤɫɢɞ 
Ɉɤɫɢɞ ɭɝɥɟɪɨɞɚ  

Ȼɟɧɡ(ɚ)ɩɢɪɟɧ  
Ɇɚɡɭɬɧɚɹ ɡɨɥɚ  
(ɜ ɩɟɪɟɫɱёɬɟ ɧɚ 

ɜɚɧɚɞɢɣ) 

27,500 
14,267 
13,789 
6,773 
1,41 

0,00006 
0,0381 

335,800 
392,940 
326,700 
220,000 
43,79 

0,00150 
0,9550 

ɐɟɯ  
ɫɩɟɤɚɧɢɹ 

ȼɪɚɳɚɸɳɢɟɫɹ  
ɩɟɱɢ  

ɫɩɟɤɚɧɢɹ  
№1-4 

Ɍɪɭɛɚ  
(ɢɫɬɨɱɧɢɤ   
№ 0036) 

 ȼɫɟɝɨ ɧɚ ɢɫɬɨɱɧɢɤ № 
0036 (ɉȾȼ) 

ɉɵɥɶ ɧɟɨɪɝɚɧɢɱɟɫɤɚɹ  
ɞɨ 20% SiO2 
ɋɟɪɚ ɞɢɨɤɫɢɞ  
Ⱦɢɨɤɫɢɞ ɚɡɨɬɚ 
Ⱥɡɨɬ (II) ɨɤɫɢɞ 
Ɉɤɫɢɞ ɭɝɥɟɪɨɞɚ 

Ȼɟɧɡ(ɚ)ɩɢɪɟɧ 

76,895 
 

0,780 
64,981 
31,920 
8,295 

0,00076 

2053,200 
 

20,900 
1491,500 
1004,500 
218,500 
0,0204 

ɍɱɚɫɬɨɤ  
ɤɚɥɶɰɢɧɚɰɢ

ɢ 

ɉɟɱɶ 
 ɤɚɥɶɰɢɧɚɰɢɢ  

№1 

Ɍɪɭɛɵ  
(ɢɫɬɨɱɧɢɤɢ 
 ȼɵɛɪɨɫɚ 

№ 
0095,02000

202) 

 ȼɫɟɝɨ ɧɚ ɢɫɬɨɱɧɢɤɢ 
№№ 0095,0200-0202 

(ɉȾȼ) 
ȾɢȺɥɸɦɢɧɢɣ 

ɬɪɢɨɤɫɢɞ 
Ⱥɡɨɬɚ ɞɢɨɤɫɢɞ 

Ⱥɡɨɬɚ (II) ɨɤɫɢɞ 
ɋɟɪɚ ɞɢɨɤɫɢɞ 
ɍɝɥɟɪɨɞ ɨɤɫɢɞ 
Ȼɟɧɡ(ɚ)ɩɢɪɟɧ 

Ɇɚɡɭɬɧɚɹ ɡɨɥɚ (ɜ 
ɩɟɪɟɫɱёɬɟ ɧɚ ɜɚɧɚɞɢɣ) 

3,41 
 

6,52 
3,20 
2,58 
5,83 

0,00004 
0,05 

76,52 
 

11,98 
80,72 
62,8 

140,88 
0,0006 
1,04 
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4 ɗɤɨɧɨɦɢɱɟɫɤɚɹ ɱɚɫɬɶ 
4.1 ɗɤɨɧɨɦɢɱɟɫɤɨɟ ɨɛɨɫɧɨɜɚɧɢɟ ɜɵɛɨɪɚ ɫɨɫɬɚɜɚ ɨɫɧɨɜɧɨɝɨ 

ɨɛɨɪɭɞɨɜɚɧɢɹ 
 
Ɍɟɯɧɢɱɟɫɤɨɟ ɪɟɲɟɧɢɟ ɨ ɫɨɫɬɚɜɟ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɦɨɠɟɬ ɛɵɬɶ 

ɩɪɢɧɹɬɨ ɜ ɪɟɡɭɥɶɬɚɬɟ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɨɰɟɧɤɢ, ɨɫɧɨɜɚɧɧɨɣ ɧɚ 
ɦɚɤɪɨɷɤɨɧɨɦɢɱɟɫɤɨɦ ɤɪɢɬɟɪɢɢ, ɨɛɟɫɩɟɱɢɜɚɸɳɟɣ ɫɨɝɥɚɫɨɜɚɧɢɟ ɨɬɪɚɫɥɟɜɵɯ 
ɢɧɬɟɪɟɫɨɜ ɬɨɩɥɢɜɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɤɨɦɩɥɟɤɫɚ ɢ ɧɚɰɢɨɧɚɥɶɧɨɣ ɷɤɨɧɨɦɢɤɢ ɜ 
ɰɟɥɨɦ. Ⱦɚɧɧɵɣ ɩɨɞɯɨɞ ɪɟɚɥɢɡɭɟɬɫɹ ɩɨɫɪɟɞɫɬɜɨɦ ɩɪɢɦɟɧɟɧɢɹ ɩɨɤɚɡɚɬɟɥɹ 
ɩɪɢɜɟɞɟɧɧɵɯ ɡɚɬɪɚɬ, ɤɨɬɨɪɵɣ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɞɥɹ ɤɚɠɞɨɝɨ ɢɡ ɤɨɧɤɭɪɟɧɬɧɵɯ 
ɜɚɪɢɚɧɬɨɜ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɦɟɬɨɞɢɱɟɫɤɢɦɢ ɪɟɤɨɦɟɧɞɚɰɢɹɦɢ, ɪɚɡɪɚɛɨɬɚɧɧɵɦɢ 
ɜ ɋɢɛɢɪɫɤɨɦ ɮɟɞɟɪɚɥɶɧɨɦ ɭɧɢɜɟɪɫɢɬɟɬɟ. 

  
4.1.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɟɠɟɝɨɞɧɵɯ ɢɡɞɟɪɠɟɤ, ɫɜɹɡɚɧɧɵɯ ɫ ɷɤɫɩɥɭɚɬɚɰɢɟɣ 
 
ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɜ ɩɪɨɟɤɬɧɵɯ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ 

ɪɚɫɱёɬɚɯ, ɝɪɭɩɩɢɪɭɸɬɫɹ ɜ ɭɤɪɭɩɧёɧɧɵɟ ɫɬɚɬɶɢ ɤɚɥɶɤɭɥɹɰɢɢ, ɦɥɧ. ɪɭɛ./ɝɨɞ:  
 эܷ = зܷ˒ + аܷ + ˕ܷ˓ + ܷ˒˓         (4.1) 

ɝɞɟ Uɡɩ – ɪɚɫɯɨɞɵ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ; Uɚ – ɚɦɨɪɬɢɡɚɰɢɹ ɨɫɧɨɜɧɵɯ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɫɪɟɞɫɬɜ; Uɬɪ – ɪɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ ɨɫɧɨɜɧɵɯ ɫɪɟɞɫɬɜ; Uɩɪ – 
ɩɪɨɱɢɟ ɪɚɫɯɨɞɵ.  

 
Ɋɚɫɯɨɞɵ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ 
 
Ⱦɥɹ ɩɪɢɛɥɢɠёɧɧɵɯ ɪɚɫɱёɬɨɜ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ ɩɨ ɫɬɚɧɰɢɢ ɦɨɠɧɨ 

ɢɫɩɨɥɶɡɨɜɚɬɶ ɮɨɪɦɭɥɭ, ɦɥɧ. ɪɭɛ./ɝɨɞ:  
   Uз˒ = 𝑁˖ ∙ 𝑛˖ ∙ Фз˒ ∙ ͳͲ−଺       (4.2) 
 Uз˒ = ͳ͸ ∙ Ͳ,ͷ ∙ ͶͺͲͲͲͲ ∙ ͳͲ−଺ = 3,84 
 

ɝɞɟ nɭ – ɲɬɚɬɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ, ɱɟɥ./Ɇȼɬ; Ɏɡɩ – ɫɪɟɞɧɹɹ ɡɚɪɩɥɚɬɚ ɨɞɧɨɝɨ 
ɪɚɛɨɬɧɢɤɚ ɡɚ ɝɨɞ; Nɭ – ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɫɬɚɧɰɢɢ, Ɇȼɬ. 

 
Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ 
 
Ɋɚɡɦɟɪ ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɯ ɨɬɱɢɫɥɟɧɢɣ, ɦɥɧ. ɪɭɛ./ɝɨɞ: 
 ܷ𝑎 = ܭ ∙  𝑎          (4.3)ܪ
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Ua = ͳͲͲͲ ∙ Ͳ,Ͳ͸͹ = 67 
 

ɝɞɟ Hɚ – ɫɪɟɞɧɹɹ ɧɨɪɦɚ ɚɦɨɪɬɢɡɚɰɢɢ ɫɬɚɧɰɢɢ ɜ ɰɟɥɨɦ; K – ɤɚɩɢɬɚɥɶɧɵɟ 
ɜɥɨɠɟɧɢɹ ɜ Ɍɗɋ, ɦɥɧ. ɪɭɛ./ɝɨɞ. 
 

Ɋɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ ɨɫɧɨɜɧɵɯ ɫɪɟɞɫɬɜ 
 
Ɋɚɫɯɨɞɵ ɩɨ ɪɟɦɨɧɬɭ, ɦɥɧ. ɪɭɛ./ɝɨɞ:  
 ˕ܷ˓ = ܭ ∙  (4.4)          ˓˕ܪ
 U˕˓ = ͳͲͲͲ ∙ Ͳ,Ͳͷ = 50 
 

ɝɞɟ Hɬɪ – ɧɨɪɦɚ ɨɬɱɢɫɥɟɧɢɣ ɧɚ ɪɟɦɨɧɬɧɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ ɨɬ ɤɚɩɢɬɚɥɶɧɵɯ 
ɜɥɨɠɟɧɢɣ ɜ Ɍɗɋ.  

 
ɉɪɨɱɢɟ ɪɚɫɯɨɞɵ 
 
ɂɯ ɜɟɥɢɱɢɧɚ ɩɪɢɧɢɦɚɟɬɫɹ 20–30% ɨɬ ɫɭɦɦɚɪɧɵɯ ɡɚɬɪɚɬ ɧɚ 

ɚɦɨɪɬɢɡɚɰɢɸ, ɪɟɦɨɧɬ ɢ ɡɚɪɩɥɚɬɭ, ɫ ɭɱёɬɨɦ ɫɬɪɚɯɨɜɵɯ ɜɡɧɨɫɨɜ , ɦɥɧ. ɪɭɛ./ɝɨɞ:  
 ܷ˒˓ = Ͳ,ʹ ∙ ( аܷ + ˕ܷ˓ + зܷ˒) + ʠʝЦ      (4.5) 
 U˒˓ = Ͳ,ʹ ∙ ሺ͸͹ + ͷͲ + ͵,ͺͶሻ + ͳ,ͳͷʹ = 25,32 
 

ɝɞɟ ɋɈɐ – ɫɬɪɚɯɨɜɵɟ ɜɡɧɨɫɵ ɜɨ ɜɧɟɛɸɞɠɟɬɧɵɟ ɮɨɧɞɵ, ɦɥɧ. ɪɭɛ./ɝɨɞ  
 
ɋɈɐ = ʜ˔в ∙ зܷ˒         (4.6) 
 
ɋɈɐ = Ͳ,͵Ͳ ∙ ͵,ͺͶ = ͳ,ͳͷʹ 
 

ɝɞɟ ɇɫɜ – ɫɬɚɜɤɚ ɫɬɪɚɯɨɜɵɯ ɜɡɧɨɫɨɜ, ɞɨɥɢ   
 
ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɫɨɫɬɚɜɥɹɸɬ, ɦɥɧ. ɪɭɛ./ɝɨɞ: 
 эܷ = зܷ˒ + аܷ + ˕ܷ˓ + ܷ˒˓  
 эܷ = ͵,ͺͶ + ͸͹ + ͷͲ + ʹͷ,͵ʹ = ͳͶ͸,ͳ͸  
 
4.2 Ɋɚɫɱёɬ ɫɟɛɟɫɬɨɢɦɨɫɬɢ ɟɞɢɧɢɰɵ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ  
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ɑɢɫɥɨ ɱɚɫɨɜ ɪɚɛɨɬɵ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɬ. ɟ. ɤɚɥɟɧɞɚɪɧɨɟ ɜɪɟɦɹ ɡɚ 
ɜɵɱɟɬɨɦ ɜɪɟɦɟɧɢ ɩɪɨɫɬɨɹ ɜ ɤɚɩɢɬɚɥɶɧɨɦ ɢ ɬɟɤɭɳɟɦ ɪɟɦɨɧɬɟ, ɱɚɫ/ɝɨɞ:  

 
 ʡ˓ = ͺ͹͸Ͳ − ʡ˓ˈˏ         (4.7) 
 ʡ˓ = ͺ͹͸Ͳ −  ͳͳʹͲ = ͹͸ͶͲ  
 

ɝɞɟ Tɪɟɦ – ɜɪɟɦɹ ɩɪɨɫɬɨɹ ɜ ɪɟɦɨɧɬɟ, ɱ,  
 

ȼɵɪɚɛɨɬɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ Ɍɗɋ, Ɇȼɬ⋅ɱ: 
 𝑊 =  𝑁˖˔˕ ∙ ʡ˖˔˕          (4.8) 
 𝑊 =  ͳ͸ ∙ ͹͸ͶͲ = ͳʹʹʹͶͲ  
 

ɝɞɟ 𝑁˖˔˕ – ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɫɬɚɧɰɢɢ, Ɇȼɬ; ʡ˖˔˕ – ɱɢɫɥɨ ɱɚɫɨɜ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ, ɱ.  
 

Ƚɨɞɨɜɨɣ ɨɬɩɭɫɤ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɫ ɲɢɧ ɫɬɚɧɰɢɢ, Ɇȼɬ⋅ɱ:  
  𝑊 ˕˒ = 𝑊 ∙ ሺͳ − 𝑎˔ːሻ         (4.9) 
 𝑊 ˕˒ = ͳʹʹʹͶͲ ∙ ሺͳ − Ͳ,Ͳͳͷሻ = ͳʹͲͶͲ͸,Ͷ  

 
ɝɞɟ aɫɧ – ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ 
ɫɬɚɧɰɢɢ.  
 

ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɨɬɩɭɳɟɧɧɨɣ ɷɧɟɪɝɢɢ, ɪɭɛ./ɤȼɬ⋅ɱ:  
 

 ˑܷ˕˒э = ͳͲͲͲ ∙ ܷэ𝑊ˑ˕˒         (4.10) 

 ˑܷ˕˒э = ͳͲͲͲ ∙ ͳͶ͸,͵͸ͳʹͲͶͲ͸,Ͷ = ͳ,ʹͳ͵  
 
ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɜɵɪɚɛɨɬɚɧɧɨɣ ɷɧɟɪɝɢɢ, ɪɭɛ./ɤȼɬ⋅ɱ: 
 вܷы˓э = ͳͲͲͲ ∙ ܷэ𝑊          (4.11) 

 вܷы˓э = ͳͲͲͲ ∙ ͳͶ͸,͵͸ͳʹʹʹͶͲ = ͳ,ͳͻͷ  
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4.3 Ɉɰɟɧɤɚ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ 
 
ɋɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ - ɷɬɨ ɩɟɪɢɨɞ (ɢɡɦɟɪɹɟɦɵɣ ɜ ɦɟɫɹɰɚɯ, ɤɜɚɪɬɚɥɚɯ ɢɥɢ 

ɝɨɞɚɯ), ɢɡ ɤɨɬɨɪɨɝɨ ɩɟɪɜɨɧɚɱɚɥɶɧɵɟ ɡɚɬɪɚɬɵ ɩɨɤɪɵɜɚɸɬɫɹ ɨɛɳɢɦɢ 
ɪɟɡɭɥɶɬɚɬɚɦɢ. 

Ⱦɪɭɝɢɦɢ ɫɥɨɜɚɦɢ, ɷɬɨ ɢɧɬɟɪɜɚɥ ɜɪɟɦɟɧɢ, ɜ ɬɟɱɟɧɢɟ ɤɨɬɨɪɨɝɨ ɨɛɳɚɹ 
ɫɭɦɦɚ ɤɚɩɢɬɚɥɶɧɵɯ ɡɚɬɪɚɬ ɨɫɬɚɟɬɫɹ ɛɨɥɶɲɟ ɫɭɦɦɵ ɚɦɨɪɬɢɡɚɰɢɢ ɢ ɪɨɫɬɚ 
ɩɪɢɛɵɥɢ ɩɪɟɞɩɪɢɹɬɢɹ. 

Ⱦɥɹ ɨɰɟɧɤɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɩɨɤɚɡɚɬɟɥɢ, ɤɨɬɨɪɵɟ 
ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɫɨɨɬɧɨɲɟɧɢɟ ɮɢɧɚɧɫɨɜɵɯ ɡɚɬɪɚɬ ɢ ɪɟɡɭɥɶɬɚɬɨɜ, ɫɜɹɡɚɧɧɵɯ ɫ 
ɨɫɭɳɟɫɬɜɥɟɧɢɟɦ ɢɧɜɟɫɬɢɰɢɣ. ɑɢɫɬɵɣ ɞɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɞɨɯɨɞ NPV, ɦɥɧ.ɪɭɛ. 

 
Ɍɚɛɥɢɰɚ 4.1 – Ɉɰɟɧɤɚ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ 

ɉɨɤɚɡɚɬɟɥɢ 0 1 2 3 4 5 6 7 8 

Ⱦɟɧɟɠɧɵɣ 
ɩɨɬɨɤ ɩɨ 

ɢɧɜɟɫɬɢɰɢɨɧɧɨ
ɣ ɞɟɹɬɟɥɶɧɨɫɬɢ 

– ɤɚɩ. 
ɜɥɨɠɟɧɢɹ, 
ɦɥɧ.ɪɭɛ. 

-1000 0 0 0 0 0 0 0 0 

Ⱦɟɧɟɠɧɵɣ 
ɩɨɬɨɤ ɩɨ 
ɨɫɧɨɜɧɨɣ 

ɞɟɹɬɟɥɶɧɨɫɬɢ, 
ɦɥɧ.ɪɭɛ. 

0 210 210 210 210 210 210 210 210 

Ⱥɦɨɪɬɢɡɚɰɢɨɧɧ
ɵɟ ɨɬɱɢɫɥɟɧɢɹ, 

ɦɥɧ.ɪɭɛ. 
0 67 67 67 67 67 67 67 67 

ɋɟɛɟɫɬɨɢɦɨɫɬɶ 
ɜɵɪɚɛɨɬɚɧɧɨɣ 

ɷɧɟɪɝɢɢ, 
ɪɭɛ./ɤȼɬ⋅ɱ 

0 1,213 1,213 1,213 1,213 1,213 1,213 1,213 1,213 

Ɍɚɪɢɮ ɧɚ 
ɨɬɩɭɳɟɧɧɵɣ 

Ɇȼɬ⋅ɱ 
0 1,9408 1,9408 1,9408 1,9408 1,9408 1,9408 1,9408 1,9408 

ȼɵɪɭɱɤɚ ɨɬ 
ɪɟɚɥɢɡɚɰɢɢ ɷ/ɷ 

ɦɥɧ ɪɭɛ: 
0 

23368
4,74 

23368
4,74 

23368
4,74 

23368
4,74 

23368
4,74 

23368
4,74 

23368
4,74 

23368
4,74 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 4.1 

ɑɢɫɬɵɣ 
ɞɟɧɟɠɧɵɣ 

ɩɨɬɨɤ, ɦɥɧ.ɪɭɛ. -1
00

0 

21
0 

21
0 

21
0 

21
0 

21
0 

21
0 

21
0 

21
0 

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɞɢɫɤɨɧɬɢɪɨɜɚɧɢ

ɹ 1/(1 + 0,1)^n 

1 

0,
90

90
90

 

0,
82

64
46

 

0,
75

13
14

 

0,
68

30
13

 

0,
62

09
2 

0,
56

44
7 

0,
51

31
58

 

0,
46

65
0 

ɑɢɫɬɵɣ 
ɞɢɫɤɨɧɬɢɪɨɜɚɧɧ

ɵɣ ɞɨɯɨɞ, 
ɦɥɧ.ɪɭɛ. 

-1
00

0 

19
0,

90
9 

17
3,

55
3 

15
7,

77
61

 

14
3,

43
2 

13
0,

39
34

 

11
8,

53
9 

10
7,

76
32

 

97
,9

66
5 

ɑȾȾ 
ɧɚɪɚɫɬɚɸɳɢɦ 

ɢɬɨɝɨɦ, 
ɦɥɧ.ɪɭɛ. 

-1
00

0 

-8
09

,0
90

 

-6
35

,5
37

 

-4
77

,7
61

 

-3
34

,3
28

 

-2
03

,9
34

 

-8
5,

39
52

 

22
,3

67
9 

12
0,

33
4 

 

ȼɵɩɨɥɧɢɦ ɨɰɟɧɤɭ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 
ɢɧɜɟɫɬɢɰɢɣ ɤ ɢɡɦɟɧɟɧɢɸ ɜɟɥɢɱɢɧɵ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ. ȼ ɬɚɛɥɢɰɚɯ 4.2 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɡɚɜɢɫɢɦɨɫɬɢ ɑȾȾ ɨɬ ɜɟɥɢɱɢɧɵ 
ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ.  

Ɍɚɛɥɢɰɚ 4.2 – Ⱦɚɧɧɵɟ ɪɚɫɱɟɬɚ ɡɚɜɢɫɢɦɨɫɬɢ ɑȾȾ ɨɬ ɜɟɥɢɱɢɧɵ ɤɚɩɢɬɚɥɶɧɵɯ 
ɜɥɨɠɟɧɢɣ 

ɉɨɤɚɡɚɬɟɥɢ -30% -20% -10% 0% 10% 20% 30% 
Ʉɚɩɢɬɚɥɶɧɵɟ 

ɜɥɨɠɟɧɢɹ, 
ɦɥɧ.ɪɭɛ. 

700 800 900 1000 1100 1200 1300 

Cɟɛɟɫɬɨɢɦɨɫɬɶ 
ɷ/ɷ, 

ɪɭɛ./(Ɇȼɬ∙ɱ) 
0,614 0,878 1,097 1,219 1,341 1,609 2,092 

ɑɢɫɬɵɣ ɞɨɯɨɞ, 
ɦɥɧ.ɪɭɛ 

239,400 229,950 220,500 210,000 199,500 190,050 179,550 

ɑɢɫɬɵɣ ɞɨɯɨɞ, 
ɦɥɧ.ɪɭɛ 

122,904 123,901 113,151 107,763 102,914 97,526 92,138 

ɑȾȾ 
ɧɚɪɚɫɬɚɸɳɢɦ 

ɢɬɨɝɨɦ, 
ɦɥɧ.ɪɭɛ. 

52,565 42,499 32,434 22,368 12,302 2,237 -7,829 

dɑȾȾ, 
ɦɥɧ.ɪɭɛ. 30,197 20,131 10,066 0,000 -10,066 -20,131 -30,197 

dɑȾȾ, 
ɦɥɧ.ɪɭɛ. 135 90 45 0 -45 -90 -135 
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Ɍɚɤ ɤɚɤ ɤɚɩɢɬɚɥɶɧɵɟ ɡɚɬɪɚɬɵ ɭɜɟɥɢɱɢɜɚɸɬɫɹ, ɚ ɑȾȾ ɭɦɟɧɶɲɚɟɬɫɹ, ɬɨ 
ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɢ ɧɚɨɛɨɪɨɬ. ɉɪɢ ɧɟɢɡɦɟɧɧɵɯ ɤɚɩɢɬɚɥɶɧɵɯ 
ɡɚɬɪɚɬɚɯ ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɢ ɧɚɨɛɨɪɨɬ. 

Ɋɢɫɤ ɩɪɨɟɤɬɚ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɤɚɤ ɨɱɟɧɶ ɜɵɫɨɤɢɣ, ɬ.ɤ. ɞɚɠɟ ɩɪɢ 
ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ ɡɧɚɱɢɬɟɥɶɧɨ ɫɧɢɠɚɟɬɫɹ ɑȾȾ. 
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ɁȺɄɅɘɑȿɇɂȿ 

ȼ ɪɚɦɤɚɯ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɪɚɫɫɦɨɬɪɟɧ ɜɚɪɢɚɧɬ 
ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɭɬɢɥɢɡɚɰɢɨɧɧɨɣ ɤɨɬɟɥɶɧɨɣ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɚɥɸɦɢɧɢɟɜɨɝɨ 
ɡɚɜɨɞɚ (ɄɪȺɁ) ɫ ɩɟɪɟɜɨɞɨɦ ɜ ɦɢɧɢ-Ɍɗɐ. ɗɬɨ ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɨɜɵɲɟɧɢɟ 
ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɤɨɬɟɥɶɧɨɣɡɚ ɫɱɟɬ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɜɵɪɚɛɨɬɤɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
ɧɚ ɬɟɩɥɨɜɨɦ ɩɨɬɪɟɛɥɟɧɢɢ. 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɚɧɚɥɢɡɚ ɫɭɳɟɫɬɜɭɸɳɢɯ ɧɚɝɪɭɡɨɤ, ɫɯɟɦ ɢ ɩɨɬɪɟɛɧɨɫɬɢ ɜ 
ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ ɛɵɥɢ ɜɵɛɪɚɧɵ ɬɭɪɛɨɚɝɪɟɝɚɬɵ ɫ ɬɭɪɛɢɧɚɦɢ Ɋ-4-3,4/1,2 ɢ Ɋ-
12-3,4/0,12 ɫ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɦ ɢ ɬɟɩɥɨɮɢɤɚɰɢɨɧɧɵɦ ɩɪɨɬɢɜɨɞɚɜɥɟɧɢɟɦ. Ʉ 
ɧɢɦ ɩɨɞɨɛɪɚɧɵ ɬɭɪɛɨɝɟɧɟɪɚɬɨɪɵ. ɉɪɟɞɥɨɠɟɧɚ ɫɯɟɦɚ ɩɨɞɤɥɸɱɟɧɢɹ ɬɭɪɛɢɧ.  

Ɋɚɫɫɦɨɬɪɟɧɵ ɜɨɩɪɨɫɵ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. ȼɵɩɨɥɧɟɧ 
ɤɨɧɫɬɪɭɤɬɨɪɫɤɢɣ ɪɚɫɱɟɬ ɫɟɬɟɜɨɝɨ ɩɨɞɨɝɪɟɜɚɬɟɥɹ ɩɥɚɫɬɢɧɱɚɬɨɝɨ ɬɢɩɚ, 
ɪɚɡɪɚɛɨɬɚɧɵ ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɢ ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɫɯɟɦɵ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ 
ɭɱɟɬɚ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ ɢ ɬɟɩɥɨɧɨɫɢɬɟɥɹ. 

ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɨɰɟɧɤɢ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɫɪɨɤ 
ɨɤɭɩɚɟɦɨɫɬɢ ɩɪɨɟɤɬɚ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɫɨɫɬɚɜɥɹɟɬ ɨɬ ɲɟɫɬɢ ɞɨ ɫɟɦɢ ɥɟɬ.  

ɍɱɢɬɵɜɚɹ ɪɟɡɭɥɶɬɚɬɵ ɨɰɟɧɤɢ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ, ɞɚɧɧɚɹ 
ɪɚɛɨɬɚ ɨɛɥɚɞɚɟɬ ɜɵɫɨɤɨɣ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɢ ɬɟɯɧɢɱɟɫɤɨɣ ɩɪɢɜɥɟɤɚɬɟɥɶɧɨɫɬɶɸ. 
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Ʉɪɚɫɧɨɹɪɫɤ 2020 

29.06.20 

02.07.20 

05.07.20 

Ɏɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɚɜɬɨɧɨɦɧɨɟ 
ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ ɭɱɪɟɠɞɟɧɢɟ 

ɜɵɫɲɟɝɨ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɝɨ ɨɛɪɚɡɨɜɚɧɢɹ 
«ɋɂȻɂɊɋɄɂɃ ɎȿȾȿɊȺɅɖɇɕɃ ɍɇɂȼȿɊɋɂɌȿɌ» 

 

ɉɨɥɢɬɟɯɧɢɱɟɫɤɢɣ ɢɧɫɬɢɬɭɬ 
ɢɧɫɬɢɬɭɬ 

Ɍɟɩɥɨɜɵɟ ɗɥɟɤɬɪɢɱɟɫɤɢɟ ɋɬɚɧɰɢɢ 
ɤɚɮɟɞɪɚ 

 

ɍɌȼȿɊɀȾȺɘ  
Ɂɚɜɟɞɭɸɳɢɣ ɤɚɮɟɞɪɨɣ  
____________ ȿ.Ⱥ. Ȼɨɣɤɨ  
« 05 » _____07______ 2020 ɝ. 

 
   

ȻȺɄȺɅȺȼɊɋɄȺə ɊȺȻɈɌȺ  
13.03.01  «Ɍɟɩɥɨɜɵɟ ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɫɬɚɧɰɢɢ»  

  
ɉɪɨɟɤɬ ɩɟɪɟɜɨɞɚ ɤɨɬɟɥɶɧɨɣ «ɄɪȺɁ» ɜ ɦɢɧɢ-Ɍɗɐ    

ɉɨɹɫɧɢɬɟɥɶɧɚɹ ɡɚɩɢɫɤɚ 

 

 

     Ɋɭɤɨɜɨɞɢɬɟɥɶ     ________          ɞɨɰɟɧɬ, ɤ.ɬ.ɧ.          Ʌ.ɇ ɉɨɞɛɨɪɫɤɢɣ   
                     ɩɨɞɩɢɫɶ, ɞɚɬɚ      ɞɨɥɠɧɨɫɬɶ, ɭɱɟɧɚɹ ɫɬɟɩɟɧɶ       ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ
  

 

   ȼɵɩɭɫɤɧɢɤ                                                  Ɋ.Ɋ. ɏɷɪɪɢɨɬɬ    
                                                      ɩɨɞɩɢɫɶ, ɞɚɬɚ                                      ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 
 

    Ɍɟɯɧɢɱɟɫɤɢɣ ɤɨɧɬɪɨɥɶ                                                ȿ.Ⱥ. Ȼɨɣɤɨ   
                                                                                                 ɩɨɞɩɢɫɶ, ɞɚɬɚ               ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 
  

 ɇɨɪɦɨɤɨɧɬɪɨɥɟɪ                    02.07.2020      ɉ.ȼ. ɒɢɲɦɚɪɟɜ 
                ɩɨɞɩɢɫɶ, ɞɚɬɚ                 ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 
 

 
 

 

 

 



 

Ɏɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɚɜɬɨɧɨɦɧɨɟ 
ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ ɭɱɪɟɠɞɟɧɢɟ 

ɜɵɫɲɟɝɨ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɝɨ ɨɛɪɚɡɨɜɚɧɢɹ 
«ɋɂȻɂɊɋɄɂɃ ɎȿȾȿɊȺɅɖɇɕɃ ɍɇɂȼȿɊɋɂɌȿɌ» 

 

ɉɨɥɢɬɟɯɧɢɱɟɫɤɢɣ ɢɧɫɬɢɬɭɬ 
ɢɧɫɬɢɬɭɬ 

Ɍɟɩɥɨɜɵɟ ɗɥɟɤɬɪɢɱɟɫɤɢɟ ɋɬɚɧɰɢɢ 
ɤɚɮɟɞɪɚ 

 

 

ɍɌȼȿɊɀȾȺɘ  
Ɂɚɜɟɞɭɸɳɢɣ ɤɚɮɟɞɪɨɣ  
____________ ȿ.Ⱥ. Ȼɨɣɤɨ  
«_05_» ____07_______ 2020 ɝ 

 

 

 

ɁȺȾȺɇɂȿ  
ɇȺ ȼЫɉɍɋɄɇɍɘ ɄȼȺɅɂɄȺЦɂɈɇɇɍɘ ɊȺȻɈɌɍ 

ɜ ɮɨɪɦɟ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɵ 

  



 

 

ɋɬɭɞɟɧɬɭ:ɏɷɪɪɢɨɬɬ Ɋɚɣɟɧ Ɋɨɦɚɪɢɨ         . 
           (ɮɚɦɢɥɢɹ, ɢɦɹ, ɨɬɱɟɫɬɜɨ ɫɬɭɞɟɧɬɚ)   

Ƚɪɭɩɩɚ    Ɏɗ16-01Ȼ   ɇɚɩɪɚɜɥɟɧɢɟ (ɫɩɟɰɢɚɥɶɧɨɫɬɶ)              13.03.01.           . 
      ɤɨɞ 

                                        Ɍɟɩɥɨɷɧɟɪɝɟɬɢɤɚ ɢ ɬɟɩɥɨɬɟɯɧɢɤɚ                                    . 
(ɧɚɢɦɟɧɨɜɚɧɢɟ) 

Ɍɟɦɚ ɜɵɩɭɫɤɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ: ɉɪɨɟɤɬ ɩɟɪɟɜɨɞɚ ɤɨɬɟɥɶɧɨɣ 
«ɄɪȺɁ» ɜ ɦɢɧɢ-Ɍɗɐ 
 
ɍɬɜɟɪɠɞɟɧɚ ɩɪɢɤɚɡɨɦ ɩɨ ɭɧɢɜɟɪɫɢɬɟɬɭ: 746/ɫ ɨɬ 27 ɹɧɜɚɪɹ 2020 ɝɨɞɚ 
 
Ɋɭɤɨɜɨɞɢɬɟɥɶ ȼɄɊ:Ʌ.ɇ. ɉɨɞɛɨɪɫɤɢɣ, ɞɨɰɟɧɬ,ɤɚɧɞ.ɬɟɯɧ.ɧɚɭɤ, ɤɚɮɟɞɪɚ «Ɍɗɋ» 

(ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ, ɞɨɥɠɧɨɫɬɶ ɢ ɦɟɫɬɨ ɪɚɛɨɬɵ) 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥя ȼɄɊ: ɋɨɫɬɚɜ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɤɨɬɟɥɶɧɨɣ ɢ ɟɝɨ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: ɤɨɬɥɵ-ɭɬɢɥɢɡɚɬɨɪɵ ȻȽɆ-35Ɇ (ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ-30 ɬ/ɱɚɫ; 
ɞɚɜɥɟɧɢɟ 35 ɛɚɪ, ɬɟɦɩɟɪɚɬɭɪɚ 440℃; ɪɟɡɟɪɜɧɨɟ ɬɨɩɥɢɜɨ-ɦɚɡɭɬ; ɤɨɥɢɱɟɫɬɜɨ 
ɤɨɬɥɨɜ-4). 

ɉɟɪɟɱɟɧɶ ɪɚɡɞɟɥɨɜ ȼɄɊ: ȼɜɟɞɟɧɢɟ. Ɉɛɳɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɩɪɟɞɩɪɢɹɬɢɹ; 
Ɉɛɨɫɧɨɜɚɧɢɟ ɚɤɬɭɚɥɶɧɨɫɬɢ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɢ ɩɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱɢ;ɨɛɨɫɧɨɜɚɧɢɟ 
ɜɵɛɪɚɧɧɨɝɨ ɜɚɪɢɚɧɬɚ ɪɟɤɨɧɫɬɪɭɤɰɢɢ;ɪɚɫɱɟɬ ɫɟɬɟɜɨɣ ɩɨɞɨɝɪɟɜɚɬɟɥɶɧɨɣ 
ɭɫɬɚɧɨɜɤɢ; ɤɨɧɫɬɪɭɤɬɨɪɫɤɢɣ ɪɚɫɱɟɬ ɩɨɞɨɝɪɟɜɚɬɟɥɹ ɩɥɚɫɬɢɧɱɚɬɨɝɨ ɬɢɩɚ;ɨɰɟɧɤɚ 
ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɩɪɢɜɥɟɤɚɬɟɥɶɧɨɫɬɢ ɩɪɨɟɤɬɚ;ɢɧɞɢɜɢɞɭɚɥɶɧɨɟ ɡɚɞɚɧɢɟ. 
 
ɉɟɪɟɱɟɧɶ ɝɪɚɮɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ: ɛɥɨɤ-ɫɯɟɦɚ ɩɪɨɢɡɜɨɞɫɬɜɚ ɚɥɸɦɢɧɢɹ ɢɡ 
ɝɥɢɧɨɡɟɦɚ; ɩɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɤɨɬɥɚ ȻȽɆ-35Ɇ; 
ɩɪɢɧɰɢɩɢɚɥɶɧɚɹ ɬɟɩɥɨɜɚɹ ɫɯɟɦɚ ɭɬɢɥɢɡɚɰɢɨɧɧɨɣ ɤɨɬɟɥɶɧɨɣ ɞɨ 
ɪɟɤɨɧɫɬɪɭɤɰɢɢ; ɩɪɢɧɰɢɩɢɚɥɶɧɚɹ ɬɟɩɥɨɜɚɹ ɫɯɟɦɚ ɭɬɢɥɢɡɚɰɢɨɧɧɨɣ ɤɨɬɟɥɶɧɨɣ 
ɩɨɫɥɟ ɪɟɤɨɧɫɬɪɭɤɰɢɢ; ɤɨɦɩɨɧɨɜɤɚ ɨɛɨɪɭɞɨɜɚɧɢɹ ɭɬɢɥɢɡɚɰɢɨɧɧɨɣ ɤɨɬɟɥɶɧɨɣ 
ɩɨɫɥɟ ɪɟɤɨɧɫɬɪɭɤɰɢɢ (ɩɥɚɧ ɤɨɬɟɥɶɧɨɣ  ɢ ɪɚɡɪɟɡ ɤɨɬɟɥɶɧɨɣ); ɉɋȼ 
ɩɥɚɫɬɢɧɱɚɬɨɝɨ ɬɢɩɚ; ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ ɭɱɟɬɚ 
ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ ɢ ɬɟɩɥɨɧɨɫɢɬɟɥɹ; ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɫɯɟɦ ɢ 
ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ ɭɱɟɬɚ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ ɢ ɬɟɩɥɨɧɨɫɢɬɟɥɹ. 
 
Ɋɭɤɨɜɨɞɢɬɟɥɶ ȼɄɊ                        ____________________   Ʌ.ɇ. ɉɨɞɛɨɪɫɤɢɣ 

 

ɋɬɭɞɟɧɬ                                            ___________________   Ɋ.Ɋ. ɏɷɪɪɢɨɬɬ 
 

« 14  »      06         2020 ɝ.          
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ɊȿɎȿɊȺɌ 

Ȼɚɤɚɥɚɜɪɫɤɚɹ ɪɚɛɨɬɚ ɩɨ ɬɟɦɟ «ɉɪɨɟɤɬ ɩɟɪɟɜɨɞɚ ɤɨɬɟɥɶɧɨɣ «ɄɪȺɁ» ɜ 
ɦɢɧɢ-Ɍɗɐ» ɫɨɞɟɪɠɢɬ 57 ɫɬɪɚɧɢɰɵ ɬɟɤɫɬɨɜɨɝɨ ɞɨɤɭɦɟɧɬɚ, 6 ɥɢɫɬɨɜ 
ɝɪɚɮɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ, 10 ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ.  

ɍɌɂɅɂɁȺɐɂɈɇɇȺə ɄɈɌȿɅɖɇȺə, ɄɈɌɅɕ-ɍɌɂɅɂɁȺɌɈɊɕ, 
ɊȿȾɍɄɐɂɈɇɇɈ-ɈɏɅȺȾɂɌȿɅɖɇɕȿ ɍɋɌȺɇɈȼɄɂ, ɌȿɉɅɈȼȺə ɋɏȿɆȺ, 
ɉȺɊɈȼȺə ɌɍɊȻɂɇȺ ɋ ɉɊɈɌɂȼɈȾȺȼɅȿɇɂȿɆ, ɉɅȺɋɌɂɇɑȺɌɕȿ 
ɌȿɉɅɈɈȻɆȿɇɇɂɄɂ, ȺȼɌɈɆȺɌɂɁɂɊɈȼȺɇɇɕɃ ɍɑȿɌ ɌȿɉɅɈȼɈɃ 
ɗɇȿɊȽɂɂɂ ɌȿɉɅɈɇɈɋɂɌȿɅə 

ɐɟɥɶ ɪɟɤɨɧɫɬɪɭɤɰɢɢ:  

– ɩɨɜɵɲɟɧɢɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɭɬɢɥɢɡɚɰɢɨɧɧɨɣ ɤɨɬɟɥɶɧɨɣ «ɄɪȺɁ» ɡɚ ɫɱɟɬ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɨɬɟɧɰɢɚɥɶɧɨɣ ɷɧɟɪɝɢɢ ɩɚɪɚ ɩɨɫɥɟ ɤɨɬɥɨɜ-ɭɬɢɥɢɡɚɬɨɪɨɜ ɞɥɹ 
ɜɵɪɚɛɨɬɤɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ ɬɟɩɥɨɜɨɦ ɩɨɬɪɟɛɥɟɧɢɢ. 

Ɉɛɨɫɧɨɜɚɧɚ ɚɤɬɭɚɥɶɧɨɫɬɶ ɪɟɤɨɧɫɬɪɭɤɰɢɢ; ɨɛɨɫɧɨɜɚɧɨ ɬɟɯɧɢɱɟɫɤɨɟ 
ɪɟɲɟɧɢɟ ɩɨ ɪɟɤɨɧɫɬɪɭɤɰɢɢ; ɜɵɛɪɚɧɨ ɨɫɧɨɜɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɦɢɧɢ-Ɍɗɐ; 
ɩɪɨɢɡɜɟɞɟɧ ɪɚɫɱɟɬ ɫɟɬɟɜɨɣ ɩɨɞɨɝɪɟɜɚɬɟɥɶɧɨɣ ɭɫɬɚɧɨɜɤɢ ɫ ɩɥɚɫɬɢɧɱɚɬɵɦɢ 
ɬɟɩɥɨɨɛɦɟɧɧɢɤɚɦɢ; ɩɪɨɢɡɜɟɞɟɧ ɤɨɧɫɬɪɭɤɬɨɪɫɤɢɣ ɪɚɫɱɟɬ ɩɥɚɫɬɢɧɱɚɬɨɝɨ 
ɬɟɩɥɨɨɛɦɟɧɧɢɤɚ; ɜɵɛɪɚɧɨ ɨɛɨɪɭɞɨɜɚɧɢɟ ɞɥɹ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ ɭɱɟɬɚ 
ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ ɢ ɬɟɩɥɨɧɨɫɢɬɟɥɹ, ɨɬɩɭɫɤɚɟɦɨɝɨ ɦɢɧɢ-Ɍɗɐ; ɪɚɫɫɦɨɬɪɟɧɵ 
ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ;ɩɪɨɢɡɜɟɞɟɧɚ ɨɰɟɧɤɚ 
ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɩɪɢɜɥɟɤɚɬɟɥɶɧɨɫɬɢ ɩɪɨɟɤɬɚ. 

ɉɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɩɨɞɬɜɟɪɠɞɚɸɬ ɬɟɯɧɢɱɟɫɤɭɸ ɢ ɷɤɨɧɨɦɢɱɟɫɤɭɸ 
ɩɪɢɜɥɟɤɚɬɟɥɶɧɨɫɬɶ ɩɪɨɟɤɬɚɩɨ ɩɟɪɟɜɨɞɭɭɬɢɥɢɡɚɰɢɨɧɧɨɣ ɤɨɬɟɥɶɧɨɣ «ɄɪȺɁ» ɜ 
ɦɢɧɢ-Ɍɗɐ 


