
Ɏɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɚɜɬɨɧɨɦɧɨɟ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ ɭɱɪɟɠɞɟɧɢɟ 
ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ 

«ɋɂȻɂɊɋɄɂɃ ɎȿȾȿɊȺɅɖɇɕɃ ɍɇɂȼȿɊɋɂɌȿɌ» 
 

ɉɨɥɢɬɟɯɧɢɱɟɫɤɢɣ ɢɧɫɬɢɬɭɬ 
«ɂɧɠɟɧɟɪɧɚɹ ɷɤɨɥɨɝɢɹ ɢ ɛɟɡɨɩɚɫɧɨɫɬɶ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ» 

 
     ɍɌȼȿɊɀȾȺɘ 
     Ɂɚɜɟɞɭɸɳɢɣ ɤɚɮɟɞɪɨɣ 
     _________   Ɍ. Ⱥ. Ʉɭɥɚɝɢɧɚ 
             ɩɨɞɩɢɫɶ                  
     « _____»      ________2018 ɝ. 

 

 

ȻȺɄȺɅȺȼɊɋɄȺə ɊȺȻɈɌȺ 
 

20.03.01 «Ɍɟɯɧɨɫɮɟɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ» 
 

 
«ɍɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɫɢɫɬɟɦɵ ɡɨɥɨɭɥɚɜɥɢɜɚɧɢɹ ɨɬɯɨɞɹɳɢɯ 

ɝɚɡɨɜ ɧɚ ɭɝɨɥɶɧɨɣ ȽɊɗɋ» 
 

ɉɨɹɫɧɢɬɟɥɶɧɚɹ ɡɚɩɢɫɤɚ 
 
 
 
 

Ɋɭɤɨɜɨɞɢɬɟɥɶ          _________               ɤɚɧɞ. ɬɟɯɧ. ɧɚɭɤ                  Ʌ. ȼ. Ʉɭɥɚɝɢɧɚ  
                                                ɩɨɞɩɢɫɶ, ɞɚɬɚ                      
 

ȼɵɩɭɫɤɧɢɤ              _________                                                              ɂ. Ʌ. ɑɟɤɚɥɨɜ   
                                                ɩɨɞɩɢɫɶ, ɞɚɬɚ                                                                                
 
Ʉɨɧɫɭɥɶɬɚɧɬɵ ɩɨ ɪɚɡɞɟɥɚɦ: 
 
Ʉɨɧɫɭɥɶɬɚɧɬ ɩɨ                                                                                     ɋ. ȼ. Ʉɨɦɨɧɨɜ 
ɧɨɪɦɚɬɢɜɧɨ-ɩɪɚɜɨɜɨɣ ɛɚɡɟ                     __________                                   
                                                                                               ɩɨɞɩɢɫɶ, ɞɚɬɚ                                        ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

 
ɇɨɪɦɨɤɨɧɬɪɨɥɶ                                        __________                         ɋ. ȼ. Ʉɨɦɨɧɨɜ 
                                                                                               ɩɨɞɩɢɫɶ, ɞɚɬɚ                                        ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

 

 

Ʉɪɚɫɧɨɹɪɫɤ 2018 
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ɊȿɎȿɊȺɌ 

 

ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɩɨ ɬɟɦɟ: «ɍɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ 

ɫɢɫɬɟɦɵ ɡɨɥɨɭɥɚɜɥɢɜɚɧɢɹ ɨɬɯɨɞɹɳɢɯ ɝɚɡɨɜ ɧɚ ɭɝɨɥɶɧɨɣ ȽɊɗɋ» ɫɨɞɟɪɠɢɬ 87 

ɫɬɪɚɧɢɰ ɬɟɤɫɬɨɜɨɝɨ ɞɨɤɭɦɟɧɬɚ, 25 ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ; 6 ɪɢɫɭɧɤɨɜ, 

ɬɚɛɥɢɰ,  5 ɥɢɫɬɨɜ ɝɪɚɮɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ. 

Ɉɛɴɟɤɬ ɢɫɫɥɟɞɨɜɚɧɢɹ – ɭɝɨɥɶɧɚɹ Ƚɢɞɪɨɪɟɰɢɪɤɭɥɹɰɢɨɧɧɚɹ ɷɥɟɤɬɪɨɫɬɚɧɰɢɹ. 

ɐɟɥɶɸ ɢɫɫɥɟɞɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ȽɈɍ ɨɬɯɨɞɹɳɢɯ ɝɚɡɨɜ 

ɧɚ ɭɝɨɥɶɧɨɣ ȽɊɗɋ.  

Ɂɚɞɚɱɢ ɪɚɛɨɬɵ: 

– Ɋɚɫɫɦɨɬɪɟɬɶ ɫɬɪɭɤɬɭɪɭ ɷɧɟɪɝɨɛɥɨɤɚ; 

– ɢɡɭɱɢɬɶ ɨɛɪɚɡɨɜɚɧɢɹ ɜɵɛɪɨɫɨɜ ɧɚ ȽɊɗɋ ɬɜɟɪɞɵɯ ɨɬɯɨɞɨɜ ɨɬ ɫɠɢɝɚɧɢɹ 

ɬɜɟɪɞɨɝɨ ɬɨɩɥɢɜɚ; 

– ɪɚɡɪɚɛɨɬɚɬɶ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɫɧɢɠɟɧɢɸ ɜɵɛɪɨɫɨɜ ɡɨɥɵ ɜ ɨɬɯɨɞɹɳɢɯ 

ɝɚɡɚɯ; 

– ɩɪɨɜɟɫɬɢ ɪɚɫɱɟɬ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɡɨɥɨɭɥɚɜɥɢɜɚɧɢɹ ɩɨɫɥɟ ɦɟɪɨɩɪɢɹɬɢɣ; 
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ȺɇɇɈɌȺɐɂə 

ɤ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɟ 

ɧɚ ɬɟɦɭ: ɍɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɫɢɫɬɟɦɵ ɡɨɥɨɭɥɚɜɥɢɜɚɧɢɹ ɨɬɯɨɞɹɳɢɯ 

ɝɚɡɨɜ ɧɚ ɭɝɨɥɶɧɨɣ ȽɊɗɋ 

 

ȼɄɊ ɜɵɩɨɥɧɟɧɚ ɧɚ 87 ɫɬɪɚɧɢɰ, ɜɤɥɸɱɚɟɬ 5 ɬɚɛɥɢɰ, 6 ɪɢɫɭɧɤɨɜ ɢ 25 

ɥɢɬɟɪɚɬɭɪɧɵɯ ɢɫɬɨɱɧɢɤɨɜ.  

Ɉɛɴɟɤɬɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ɭɝɨɥɶɧɚɹ Ƚɢɞɪɨɪɟɰɢɪɤɭɥɹɰɢɨɧɧɚɹ 

ɷɥɟɤɬɪɨɫɬɚɧɰɢɹ.  

ɐɟɥɶɸ ɢɫɫɥɟɞɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ɪɟɤɨɧɫɬɪɭɤɰɢɹ (ɦɨɞɟɪɧɢɡɚɰɢɹ) ȽɈɍ.  

ȼ ȼɄɊ ɜɯɨɞɢɬ ɜɜɟɞɟɧɢɟ, ɫɟɦɶ ɝɥɚɜ, ɢɬɨɝɨɜɨɟ ɡɚɤɥɸɱɟɧɢɟ ɩɨ ɪɚɛɨɬɟ.  

ȼɨ ɜɜɟɞɟɧɢɢ ɪɚɫɤɪɵɜɚɟɬɫɹ ɚɤɬɭɚɥɶɧɨɫɬɶ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ 

ɪɚɛɨɬɵ ɩɨ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ȽɈɍ ɧɚ ȽɊɗɋ, ɫɬɚɜɢɬɫɹ ɩɪɨɛɥɟɦɚ, ɰɟɥɶ ɢ ɡɚɞɚɱɢ.  

ȼ ɩɟɪɜɨɣ ɝɥɚɜɟ ɞɚɧɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɩɪɟɞɩɪɢɹɬɢɹ.  

ȼɨ ɜɬɨɪɨɣ ɝɥɚɜɟ ɜɵɹɜɥɟɧɵ ɯɚɪɚɤɬɟɪɧɵɟ ɜɵɛɪɨɫɵ ȽɊɗɋ.  

ȼ ɬɪɟɬɶɟɣ ɝɥɚɜɟ ɪɚɫɫɦɨɬɪɟɧɵ ɦɟɬɨɞɵ ɚɩɩɚɪɚɬɧɨɝɨ ɭɥɚɜɥɢɜɚɧɢɹ ɬɜɟɪɞɵɯ 

ɱɚɫɬɢɰ ɜ ɨɬɯɨɞɹɳɢɯ ɝɚɡɚɯ.  

ȼ ɱɟɬɜɟɪɬɨɣ ɝɥɚɜɟ ɩɪɨɜɟɞɟɧ ɪɚɫɱɟɬ ɩɪɢɦɟɧɟɧɢɟ ɝɚɡɨɨɱɢɫɬɧɵɯ ɚɩɩɚɪɚɬɨɜ.  

ȼ ɩɹɬɨɣ ɝɥɚɜɟ  ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɨɪɦɚɬɢɜɧɨ-ɩɪɚɜɨɜɚɹ ɛɚɡɚ.  

ȼ ɡɚɤɥɸɱɟɧɢɢ ɫɮɨɪɦɭɥɢɪɨɜɚɧɵ ɜɵɜɨɞɵ ɩɨ ɜɵɩɭɫɤɧɨɣ 

ɤɜɚɥɢɮɢɰɢɪɨɜɚɧɧɨɣ ɪɚɛɨɬɟ. 
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Ɏɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɚɜɬɨɧɨɦɧɨɟ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ ɭɱɪɟɠɞɟɧɢɟ 

ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ 

«ɋɂȻɂɊɋɄɂɃ ɎȿȾȿɊȺɅɖɇɕɃ ɍɇɂȼȿɊɋɂɌȿɌ» 

ɉɨɥɢɬɟɯɧɢɱɟɫɤɢɣ ɢɧɫɬɢɬɭɬ 

Ʉɚɮɟɞɪɚ «ɂɧɠɟɧɟɪɧɚɹ ɷɤɨɥɨɝɢɹ ɢ ɛɟɡɨɩɚɫɧɨɫɬɶ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ» 

 

       ɍɌȼȿɊɀȾȺɘ 

       Ɂɚɜɟɞɭɸɳɢɣ ɤɚɮɟɞɪɨɣ 

       ______         Ɍ. Ⱥ. Ʉɭɥɚɝɢɧɚ 

          ɩɨɞɩɢɫɶ                  

     « _____»      ________ 2018 ɝ. 

 

 

ɁȺȾȺɇɂȿ 

ɇȺ ȼɕɉɍɋɄɇɍɘ ɄȼȺɅɂɎɂɄȺɐɂɈɇɇɍɘ ɊȺȻɈɌɍ 

ɜ ɮɨɪɦɟ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɵ 

 

ɋɬɭɞɟɧɬɭ: ɑɟɤɚɥɨɜɭ ɂɥɶɟ Ʌɶɜɨɜɢɱɭ 

Ƚɪɭɩɩɚ ɁɎɗ 13-02Ȼ. ɇɚɩɪɚɜɥɟɧɢɟ (ɋɩɟɰɢɚɥɶɧɨɫɬɶ): 20.03.01 

«Ɍɟɯɧɨɫɮɟɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ» 

Ɍɟɦɚ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ: «ɍɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ 

ɫɢɫɬɟɦɵ ɡɨɥɨɭɥɚɜɥɢɜɚɧɢɹ ɨɬɯɨɞɹɳɢɯ ɝɚɡɨɜ ɧɚ ɭɝɨɥɶɧɨɣ ȽɊɗɋ». 

ɍɬɜɟɪɠɞɟɧɚ ɩɪɢɤɚɡɨɦ ɩɨ ɭɧɢɜɟɪɫɢɬɟɬɭ: № 4892/ɫ ɨɬ 05.04.2018 ɝ. 

Ɋɭɤɨɜɨɞɢɬɟɥɶ ȼɄɊ: Ʌ.ȼ. Ʉɭɥɚɝɢɧɚ, ɤɚɧɞ. ɬɟɯɧ. ɧɚɭɤ. 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ȼɄɊ: ɫɩɪɚɜɨɱɧɚɹ ɥɢɬɟɪɚɬɭɪɚ, ɦɟɬɨɞɢɱɟɫɤɚɹ 

ɥɢɬɟɪɚɬɭɪɚ, ɪɟɡɭɥɶɬɚɬɵ ɡɚɦɟɪɨɜ, ɋɇɢɉɕ, ȽɈɋɌɵ, ɭɱɟɛɧɚɹ ɥɢɬɟɪɚɬɭɪɚ, ɧɚɭɱɧɵɟ 

ɫɬɚɬɶɢ. 

ɉɟɪɟɱɟɧɶ ɪɚɡɞɟɥɨɜ ȼɄɊ: ɜɜɟɞɟɧɢɟ, ɨɛɳɢɟ ɫɜɟɞɟɧɢɹ ɨ ɩɪɟɞɩɪɢɹɬɢɢ, 

ɯɚɪɚɤɬɟɪɧɵɟ ɜɵɛɪɨɫɵ ȽɊɗɋ, ɨɛɡɨɪ ɦɟɬɨɞɨɜ ɡɨɥɨɭɥɚɜɥɢɜɚɧɢɹ, ɩɪɨɜɟɞɟɧɢɟ 

ɪɚɫɱɟɬɚ ɩɪɢɦɟɧɟɧɢɹ ɚɩɩɚɪɚɬɨɜ ɨɱɢɫɬɤɢ ɨɬ ɜɵɛɪɨɫɨɜ ɬɜёɪɞɵɯ ɱɚɫɬɢɰ ɜ 
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ɚɬɦɨɫɮɟɪɭ, ɨɰɟɧɤɚ ɜɟɥɢɱɢɧɵ ɩɪɟɞɨɬɜɪɚɳɟɧɧɨɝɨ ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ ɭɳɟɪɛɚ, ɪɚɫɱɟɬ 

ɩɥɚɬɵ ɡɚ ɜɵɛɪɨɫɵ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɭ, ɧɨɪɦɚɬɢɜɧɨ-ɩɪɚɜɨɜɚɹ 

ɛɚɡɚ, ɡɚɤɥɸɱɟɧɢɟ ɢ ɫɩɢɫɨɤ ɢɫɩɨɥɶɡɭɟɦɵɯ ɢɫɬɨɱɧɢɤɨɜ. 

ɉɟɪɟɱɟɧɶ ɝɪɚɮɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ: 

Ʌɢɫɬ 1 – ɉɥɚɧ ɫɯɟɦɚ ɦɟɫɬɧɨɫɬɢ, ɪɚɣɨɧ ɫɬɚɧɰɢɢ; 

Ʌɢɫɬ 2 – ɉɥɚɧ ɫɯɟɦɚ ɷɧɟɪɝɨɛɥɨɤɨɜ 1,2 ɩɟɪɜɨɣ ɨɱɟɪɟɞɢ; 

Ʌɢɫɬ 3 – ɋɯɟɦɚɬɢɱɟɫɤɢɣ ɱɟɪɬёɠ ɷɥɟɤɬɪɨɮɢɥɶɬɪɚ, ɪɭɤɚɜɧɨɝɨ ɮɢɥɶɬɪɚ; 

Ʌɢɫɬ 4 – ɋɯɟɦɚɬɢɱɟɫɤɢɣ ɱɟɪɬɟɠ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɝɨ ɷɥɟɤɬɪɨɮɢɥɶɬɪɚ; 

Ʌɢɫɬ 5 –ɋɜɨɞɧɚɹ ɞɢɚɝɪɚɦɦɚ ɷɮɮɟɤɬɢɜɧɨɫɬɢ. 

 

 

Ɋɭɤɨɜɨɞɢɬɟɥɶ ȼɄɊ                                   ___________        Ʌ. ȼ. Ʉɭɥɚɝɢɧɚ 

                                                                                                        ɩɨɞɩɢɫɶ 

Ɂɚɞɚɧɢɟ ɩɪɢɧɹɥ ɤ ɢɫɩɨɥɧɟɧɢɸ               ___________         ɂ. Ʌ. ɑɟɤɚɥɨɜ 

                                                                           ɩɨɞɩɢɫɶ        

 

«___»__________2018 ɝ. 
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ɄȺɅȿɇȾȺɊɇɕɃ ȽɊȺɎɂɄ 

ɜɵɩɨɥɧɟɧɢɹ ȼɄɊ 

 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɢ ɫɨɞɟɪɠɚɧɢɟ ɷɬɚɩɚ ɋɪɨɤ ɜɵɩɨɥɧɟɧɢɹ 

ɋɛɨɪ ɢ ɚɧɚɥɢɡ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ, 

ɞɨɤɭɦɟɧɬɚɰɢɢ ɢ ɥɢɬɟɪɚɬɭɪɵ 

04.06.2018-05.06.2018 

ɉɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱ, ɨɫɜɨɟɧɢɟ ɦɟɬɨɞɢɤ 

ɪɚɫɱёɬɨɜ 

06.06.2018-07.06.2018 

ȼɵɩɨɥɧɟɧɢɟ ɪɚɫɱɟɬɨɜ, ɨɮɨɪɦɥɟɧɢɟ 

ɪɚɛɨɬɵ, ɮɨɪɦɢɪɨɜɚɧɢɟ ɜɵɜɨɞɨɜ 

08.06.2018-11.06.2018 

Ƚɪɚɮɢɱɟɫɤɚɹ ɪɚɛɨɬɚ ɩɨ ɱɟɪɱɟɧɢɸ 

ɪɟɲɟɧɢɣ. 

12.06.2018-16.06.2018 
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ȼȼȿȾȿɇɂȿ 

 

ɇɚ ɭɝɨɥɶɧɵɯ ɷɥɟɤɬɪɨɫɬɚɧɰɢɹɯ ɬɟɩɥɨɜɚɹ ɷɧɟɪɝɢɹ ɫɠɢɝɚɟɦɨɝɨ ɬɨɩɥɢɜɚ 

ɩɪɟɨɛɪɚɡɭɟɬɫɹ ɜ ɩɚɪɨɜɨɦ ɤɨɬɥɟ ɜ ɩɚɪɨɜɭɸ ɷɧɟɪɝɢɸ, ɩɪɢɜɨɞɹɳɭɸ ɜɨ ɜɪɚɳɟɧɢɟ 

ɬɭɪɛɢɧɵ ɬɭɪɛɨɚɝɪɟɝɚɬɚ. ɉɪɢ ɜɪɚɳɟɧɢɢ ɬɭɪɛɢɧɵ, ɦɟɯɚɧɢɱɟɫɤɚɹ ɷɧɟɪɝɢɹ ɫ 

ɩɨɦɨɳɶɸ ɝɟɧɟɪɚɬɨɪɚ ɩɟɪɟɯɨɞɢɬ ɜ ɷɥɟɤɬɪɢɱɟɫɤɭɸ. Ɍɨɩɥɢɜɨɦ ɞɥɹ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ 

ɦɨɝɭɬ ɫɥɭɠɢɬɶ ɭɝɨɥɶ, ɬɨɪɮ, ɝɨɪɸɱɢɟ ɫɥɚɧɰɵ, ɚ ɬɚɤɠɟ ɝɚɡ ɢ ɦɚɡɭɬ. 

ȼɟɫɶɦɚ ɫɭɳɟɫɬɜɟɧɧɨ ɟɝɨ ɡɧɚɱɟɧɢɟ ɧɚ ɷɥɟɤɬɪɨɫɬɚɧɰɢɹɯ ɢ ɤɨɬɟɥɶɧɵɯ. 

ɋɠɢɝɚɧɢɟ ɜ ɩɚɪɨɜɵɯ ɤɨɬɥɚɯ ɛɭɪɵɯ ɭɝɥɟɣ ɫ ɛɨɥɶɲɢɦ ɫɨɞɟɪɠɚɧɢɟɦ ɡɨɥɵ 

ɨɛɨɫɬɪɢɥɨ ɩɪɨɛɥɟɦɭ ɨɱɢɫɬɤɢ ɝɚɡɨɜ ɨɬ ɩɪɨɞɭɤɬɨɜ ɫɝɨɪɚɧɢɹ. ȼ ɩɟɪɢɨɞ 

ɢɧɬɟɧɫɢɜɧɨɝɨ ɪɚɡɜɢɬɢɹ ɷɧɟɪɝɟɬɢɤɢ ɜ 50-70-ɟ ɝɨɞɵ ɛɨɥɶɲɢɧɫɬɜɨ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ 

ɩɪɨɟɤɬɢɪɨɜɚɥɨɫɶ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɚɫɩɢɪɚɰɢɢ ɜ ɜɢɞɟ ɢɧɟɪɰɢɨɧɧɵɯ ɫɭɯɢɯ 

ɚɩɩɚɪɚɬɨɜ ɬɢɩɚ ɰɢɤɥɨɧ, ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɤɨɬɨɪɵɯ ɧɟ ɞɨɫɬɢɝɚɟɬɫɹ ɬɪɟɛɭɟɦɵɣ 

ɪɟɡɭɥɶɬɚɬ ɩɨ ɨɱɢɫɬɤɟ ɨɬɯɨɞɹɳɢɯ ɝɚɡɨɜ ɨɬ ɤɨɬɥɨɜ. ɗɬɨ ɜɵɡɵɜɚɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ 

ɡɚɦɟɧɵ ɬɪɚɞɢɰɢɨɧɧɵɯ ɫɢɫɬɟɦ ȽɈɍ ɧɚ ɛɨɥɟɟ ɫɨɜɪɟɦɟɧɧɵɟ. ȼ Ɋɨɫɫɢɣɫɤɨɣ 

ɷɧɟɪɝɟɬɢɤɟ ɧɚ ɞɨɥɸ ȽɊɗɋ ɩɪɢɯɨɞɢɬɫɹ ɞɨ 62% ɜɵɪɚɛɨɬɤɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 

Ɉɫɧɨɜɧɵɦɢ ɮɚɤɬɨɪɚɦɢ ȽɊɗɋ ɹɜɥɹɸɬɫɹ: ɭɞɚɥɟɧɧɨɫɬɶ ɨɬ ɩɨɬɪɟɛɢɬɟɥɟɣ 

ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɱɬɨ ɨɩɪɟɞɟɥɹɟɬ ɜ ɨɫɧɨɜɧɨɦ ɜɵɞɚɱɭ ɦɨɳɧɨɫɬɢ ɧɚ ɜɵɫɨɤɢɯ ɢ 

ɫɜɟɪɯɜɵɫɨɤɢɯ ɧɚɩɪɹɠɟɧɢɹɯ, ɢ ɛɥɨɱɧɵɣ ɩɪɢɧɰɢɩ ɩɨɫɬɪɨɟɧɢɹ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. 

Ɇɨɳɧɨɫɬɶ ɫɨɜɪɟɦɟɧɧɵɯ ȽɊɗɋ ɨɛɵɱɧɨ ɬɚɤɨɜɚ, ɱɬɨ ɤɚɠɞɚɹ ɢɡ ɧɢɯ ɦɨɠɟɬ 

ɨɛɟɫɩɟɱɢɬɶ ɷɥɟɤɬɪɨɷɧɟɪɝɢɟɣ ɧɟ ɨɞɢɧ ɤɪɭɩɧɵɣ ɪɚɣɨɧ ɫɬɪɚɧɵ. ɇɨ ɩɪɢ ɷɬɨɦ ɦɵ ɧɟ 

ɞɨɥɠɧɵ ɡɚɛɵɜɚɬɶ ɨɛ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɫɬɨɪɨɧɟ ɷɬɨɝɨ ɜɨɩɪɨɫɚ. ɇɚ ɞɚɧɧɵɣ ɦɨɦɟɧɬ 

ɪɟɲɟɧɢɟ ɜɨɩɪɨɫɚ ɫɜɹɡɚɧɧɨɝɨ ɫ ɭɦɟɧɶɲɟɧɢɟɦ ɜɵɛɪɨɫɨɜ ɜ ɚɬɦɨɫɮɟɪɭ ɨɬ 

ɩɪɟɞɩɪɢɹɬɢɣ ɷɧɟɪɝɟɬɢɤɢ ɪɚɡɞɟɥɢɥɨɫɶ ɧɚ ɞɜɚ ɧɚɩɪɚɜɥɟɧɢɹ: 

ɉɟɪɜɨɟ ɧɚɩɪɚɜɥɟɧɢɟ – ɷɬɨ ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɚɩɩɚɪɚɬɧɨɣ ɨɱɢɫɬɤɢ, ɱɬɨ ɢ 

ɪɚɫɫɦɨɬɪɟɧɨ ɜ ɞɚɧɧɨɣ ɪɚɛɨɬɟ, ɩɪɢ ɫɭɳɟɫɬɜɭɸɳɟɣ ɬɢɩɨɜɨɣ ɤɨɦɩɥɟɤɬɚɰɢɢ ɞɥɹ 

ȽɊɗɋ, ɩɨɫɬɫɨɜɟɬɫɤɨɝɨ ɩɟɪɢɨɞɚ ɞɨɲɟɞɲɟɝɨ ɞɨ ɧɚɲɢɯ ɞɧɟɣ. 

ȼɬɨɪɨɟ ɧɚɩɪɚɜɥɟɧɢɟ – ɷɬɨ ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɩɪɨɰɟɫɫɚ ɫɠɢɝɚɧɢɹ ɢ 

ɭɝɥɟɩɨɞɝɨɬɨɜɤɚ. ɋɭɯɨɣ ɫɩɨɫɨɛ ɨɱɢɫɬɤɢ ɫ ɩɨɦɨɳɶɸ ɷɥɟɤɬɪɨɮɢɥɶɬɪɨɜ ɧɚ ɞɚɧɧɨɦ 

ɷɬɚɩɟ ɪɚɡɜɢɬɢɹ ɧɟ ɞɚɟɬ ɡɧɚɱɢɦɵɣ ɷɮɮɟɤɬ ɩɪɢ ɭɥɚɜɥɢɜɚɧɢɟ ɫɟɪɵ ɢ ɨɤɫɢɞɨɜ. ɇɨ ɜ 
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ɫɨɜɨɤɭɩɧɨɫɬɢ ɫ ɩɪɚɜɢɥɶɧɵɦ ɫɠɢɝɚɧɢɟɦ ɬɨɩɥɢɜɚ ɢ ɭɝɥɟɩɨɞɝɨɬɨɜɤɟ, ɦɨɠɧɨ 

ɞɨɫɬɢɱɶ ɡɧɚɱɢɬɟɥɶɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ.  
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1 Ɉɛɳɢɟ ɫɜɟɞɟɧɢɹ ɨ ɩɪɟɞɩɪɢɹɬɢɢ 

 

1.1 Ɇɟɫɬɨɪɚɫɩɨɥɨɠɟɧɢɟ ɢ ɩɪɢɪɨɞɧɨ-ɤɥɢɦɚɬɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ ɜ ɪɟɝɢɨɧɟ 

ɪɚɫɩɨɥɨɠɟɧɢɹ ɩɪɟɞɩɪɢɹɬɢɹ 

 

Ƚɢɞɪɨɪɟɰɢɪɤɭɥɹɰɢɨɧɧɚɹ ɷɥɟɤɬɪɨɫɬɚɧɰɢɹ (ȽɊɗɋ), ɪɚɫɩɨɥɨɠɟɧɧɚɹ ɜ 

Ɂɚɝɭɫɬɚɣɫɤɨɣ ɞɨɥɢɧɟ ɜ ɝɨɪɨɞɟ Ƚɭɫɢɧɨɨɡёɪɫɤɟ, ɧɚ ɫɟɜɟɪɨ-ɜɨɫɬɨɱɧɨɦ ɛɟɪɟɝɭ  

Ƚɭɫɢɧɨɝɨ ɨɡɟɪɚ, ɧɚɯɨɞɢɬɫɹ ɜ Ɋɟɫɩɭɛɥɢɤɟ Ȼɭɪɹɬɢɹ. Ɋɚɫɩɨɥɨɠɟɧɚ ɜ Ɂɚɛɚɣɤɚɥɶɟ, ɧɚ 

ɋɟɥɟɧɝɢɧɫɤɨɦ ɫɪɟɞɧɟɝɨɪɶɟ, ɜ Ƚɭɫɢɧɨɨɡёɪɫɤɨɣ ɤɨɬɥɨɜɢɧɟ, ɜ 6 ɤɦ ɨɬ 

ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɣ ɫɬɚɧɰɢɢ Ɂɚɝɭɫɬɚɣ, ɜ 110 ɤɦ ɤ ɸɝɨ-ɡɚɩɚɞɭ ɨɬ ɍɥɚɧ-ɍɞɷ. 

Ɍɟɪɪɢɬɨɪɢɹ ɋɟɥɟɧɝɢɧɫɤɨɝɨ ɪɚɣɨɧɚ ɡɚɧɢɦɚɟɬ ɫɬɟɩɧɭɸ ɸɝɨ-ɡɚɩɚɞɧɭɸ ɱɚɫɬɶ 

Ƚɭɫɢɧɨ-ɍɞɢɧɫɤɨɣ ɤɨɬɥɨɜɢɧɵ, ɤɨɬɨɪɚɹ ɨɝɪɚɧɢɱɟɧɧɚ ɢ ɩɟɪɟɫɟɱɟɧɧɚ ɯɪɟɛɬɚɦɢ 

ɏɚɦɚɪ-Ⱦɚɛɚɧ, ɏɚɦɛɢɧɫɤɢɣ, Ɇɨɧɨɫɬɨɣɫɤɢɣ, ɫ ɸɝɚ ɪɚɣɨɧ ɨɬɞɟɥɹɟɬ Ȼɨɪɝɨɣɫɤɢɣ 

ɯɪɟɛɟɬ, ɚ ɤ ɸɝɨ-ɜɨɫɬɨɤɭ ɬɹɧɭɬɫɹ ɩɟɫɱɚɧɵɟ ɫɬɟɩɢ. ɘɠɧɚɹ ɱɚɫɬɶ ɪɚɣɨɧɚ ɫɢɥɶɧɨ 

ɩɟɪɟɫɟɱɟɧɚ ɩɨɥɧɨɜɨɞɧɨɣ ɪɟɤɨɣ ɋɟɥɟɧɝɨɣ ɢ ɟɟ ɩɪɚɜɵɦɢ ɩɪɢɬɨɤɚɦɢ ɪɟɤɚɦɢ ɑɢɤɨɣ 

ɢ ɏɢɥɨɤ. Ɋɟɤɚ Ɍɟɦɧɢɤ ɥɟɜɵɣ ɩɪɢɬɨɤ ɪɟɤɢ ɋɟɥɟɧɝɚ ɪɚɡɞɟɥɹɟɬ Ȼɨɥɶɲɨɣ ɏɚɦɚɪ 

Ⱦɚɛɚɧ ɨɬ Ɇɚɥɨɝɨ ɏɚɦɚɪ Ⱦɚɛɚɧɚ. Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɫɚɦɨɣ ɸɠɧɨɣ ɬɨɱɤɢ ɪɚɣɨɧɚ ɢ 

ɫɟɜɟɪɧɨɣ ɫɨɫɬɚɜɥɹɟɬ ɨɤɨɥɨ 120 ɤɦ. ɘɠɧɚɹ ɱɚɫɬɶ – ɍɛɭɪ-Ⱦɡɨɤɨɣɫɤɚɹ 

ɚɞɦɢɧɢɫɬɪɚɰɢɹ, ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɤɨɬɨɪɨɣ ɧɚɛɥɸɞɚɟɬɫɹ ɞɜɢɠɭɳɢɟɫɹ ɩɟɫɤɢ. 

ɋɟɜɟɪɧɚɹ ɱɚɫɬɶ – ɯɪɟɛɟɬ ɏɚɦɚɪ-Ⱦɚɛɚɧ, ɝɞɟ ɜɵɫɨɬɚ ɧɚɞ ɭɪɨɜɧɟɦ ɦɨɪɹ ɫɨɫɬɚɜɥɹɟɬ 

1564 ɦ, ɧɚɛɥɸɞɚɟɬɫɹ ɡɨɧɚ ɝɨɥɶɰɨɜɚɹ ɢ ɩɨɞɝɨɥɶɰɨɜɚɹ. ɉɥɨɳɚɞɶ ɪɚɣɨɧɚ ɫɨɫɬɚɜɥɹɟɬ 

8269 ɤɦ2. ɏɚɪɚɤɬɟɪɧɨɣ ɱɟɪɬɨɣ ɹɜɥɹɟɬɫɹ ɛɨɥɶɲɚɹ ɡɚɫɭɲɥɢɜɨɫɬɶ ɩɟɪɜɨɣ ɩɨɥɨɜɢɧɵ 

ɥɟɬɧɟɝɨ ɩɟɪɢɨɞɚ ɢ ɢɡɛɵɬɨɱɧɨɣ ɜɥɚɠɧɨɫɬɢ ɜɬɨɪɨɣ ɩɨɥɨɜɢɧɵ.  

ɋɥɨɠɧɵɣ ɪɟɥɶɟɮ ɬɚɤ ɠɟ ɨɤɚɡɵɜɚɟɬ ɨɝɪɨɦɧɨɟ ɜɥɢɹɧɢɟ ɧɚ ɩɨɝɨɞɭ ɜ ɪɚɣɨɧɟ ɢ 

ɨɛɭɫɥɚɜɥɢɜɚɟɬ ɫɜɨɟɨɛɪɚɡɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɚɬɦɨɫɮɟɪɧɵɯ ɨɫɚɞɤɨɜ, ɜɟɬɪɨɜɨɝɨ 

ɪɟɠɢɦɚ ɢ ɞɪɭɝɢɯ ɩɨɝɨɞɧɵɯ ɹɜɥɟɧɢɣ.  

ȼ ɫɪɟɞɧɟɦ ɫɚɦɵɦ ɩɪɨɞɨɥɠɢɬɟɥɶɧɵɦ, ɯɨɥɨɞɧɵɦ ɢ ɦɚɥɨɫɧɟɠɧɵɦ ɹɜɥɹɟɬɫɹ 

ɡɢɦɚ. ɋɪɟɞɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɹɧɜɚɪɟ ɤɨɥɟɛɥɸɬɫɹ ɜ ɩɪɟɞɟɥɚɯ ɨɬ -17 ɞɨ -23 

ɝɪɚɞɭɫɨɜ. ɋɧɟɠɧɵɣ ɩɨɤɪɨɜ ɭɜɟɪɟɧɧɨ ɮɨɪɦɢɪɭɟɬɫɹ ɜ ɧɚɱɚɥɟ ɧɨɹɛɪɹ ɢ ɞɟɪɠɢɬɫɹ 

ɜɩɥɨɬɶ ɞɨ ɤɨɧɰɚ ɦɚɪɬɚ ɧɚɱɚɥɚ ɚɩɪɟɥɹ.  
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Ʌɟɬɧɢɣ ɩɟɪɢɨɞ, ɤɚɤ ɛɵɥɨ ɫɤɚɡɚɧɨ ɜɵɲɟ, ɧɚɱɢɧɚɟɬɫɹ, ɤɚɤ ɩɪɚɜɢɥɨ, ɫ 

ɞɨɜɨɥɶɧɨ ɬɟɩɥɨɣ ɢ ɡɚɫɭɲɥɢɜɨɣ ɩɨɝɨɞɵ, ɫɬɨɥɛɢɤɢ ɬɟɪɦɨɦɟɬɪɨɜ ɭɠɟ ɜ ɤɨɧɰɟ ɦɚɹ 

ɦɨɝɭɬ ɞɨɫɬɢɝɚɬɶ ɜ ɞɧɟɜɧɵɟ ɱɚɫɵ +30 ɝɪɚɞɭɫɨɜ, ɧɨ ɩɨɫɬɟɩɟɧɧɨ ɬɟɦɩɟɪɚɬɭɪɵ 

ɜɵɪɚɜɧɢɜɚɸɬɫɹ, ɢ ɫɪɟɞɧɢɟ ɩɨɤɚɡɚɬɟɥɢ ɫɚɦɨɝɨ ɬɟɩɥɨɝɨ ɦɟɫɹɰɚ ɫɨɫɬɚɜɥɹɸɬ 

+16…+17 ɝɪɚɞɭɫɨɜ. ȼ ɬɨ ɠɟ ɜɪɟɦɹ ɜɬɨɪɚɹ ɱɚɫɬɶ ɥɟɬɚ ɢɡɨɛɢɥɭɟɬ 

ɤɪɚɬɤɨɜɪɟɦɟɧɧɵɦɢ, ɧɨ, ɨɱɟɧɶ ɨɛɢɥɶɧɵɦɢ ɞɨɠɞɹɦɢ ɢ ɝɪɨɡɚɦɢ. ɇɟɫɦɨɬɪɹ ɧɚ 

ɤɪɚɬɤɨɜɪɟɦɟɧɧɨɫɬɶ ɬɟɩɥɨɝɨ ɩɟɪɢɨɞɚ ɩɪɢ ɭɦɟɥɨɦ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɡɟɦɟɥɶ, ɫ ɭɱɟɬɨɦ 

ɦɢɤɪɨɤɥɢɦɚɬɢɱɟɫɤɢɯ ɨɫɨɛɟɧɧɨɫɬɟɣ ɦɟɫɬɧɨɫɬɢ ɡɞɟɫɶ ɜɵɪɚɳɢɜɚɸɬ ɧɟɩɥɨɯɢɟ 

ɭɪɨɠɚɢ ɨɝɨɪɨɞɧɵɯ ɢ ɩɨɥɟɜɵɯ ɤɭɥɶɬɭɪ. ȼɫɟɝɨ ɡɚ ɝɨɞ ɧɚ ɬɟɪɪɢɬɨɪɢɸ ɪɚɣɨɧɚ 

ɜɵɩɚɞɚɟɬ ɞɨ 400 ɦɦ ɨɫɚɞɤɨɜ, ɥɶɜɢɧɚɹ ɞɨɥɹ ɤɨɬɨɪɵɯ ɩɪɢɯɨɞɢɬɫɹ ɧɚ ɩɟɪɢɨɞ ɫ ɢɸɥɹ 

ɩɨ ɫɟɧɬɹɛɪɶ ɦɟɫɹɰ. 

 

1.2 ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɩɪɟɞɩɪɢɹɬɢɹ, ɢɫɬɨɱɧɢɤɢ ɡɚɝɪɹɡɧɟɧɢɹ ɚɬɦɨɫɮɟɪɵ. 

 

Ɍɟɩɥɨɜɚɹ ɷɥɟɤɬɪɨɫɬɚɧɰɢɹ (ȽɊɗɋ) ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɶɸ 1130 Ɇȼɬ, 

ɪɚɫɩɨɥɨɠɟɧɧɚɹ ɜ Ɂɚɝɭɫɬɚɣɫɤɨɣ ɞɨɥɢɧɟ ɜ ɝɨɪɨɞɟ Ƚɭɫɢɧɨɨɡёɪɫɤɟ, ɧɚ ɛɟɪɟɝɭ 

Ƚɭɫɢɧɨɝɨ ɨɡɟɪɚ, Ɋɟɫɩɭɛɥɢɤɚ Ȼɭɪɹɬɢɹ. 

ȽɊɗɋ ɹɜɥɹɟɬɫɹ ɝɪɚɞɨɨɛɪɚɡɭɸɳɟɣ ɢ ɤɪɭɩɧɟɣɲɟɣ ɜ Ɋɟɫɩɭɛɥɢɤɟ Ȼɭɪɹɬɢɹ 

ɷɥɟɤɬɪɨɫɬɚɧɰɢɟɣ ɤɨɧɞɟɧɫɚɰɢɨɧɧɨɝɨ ɬɢɩɚ ɢ ɨɞɧɢɦ ɢɡ ɤɪɭɩɧɟɣɲɢɯ ɩɪɟɞɩɪɢɹɬɢɣ 

Ɂɚɛɚɣɤɚɥɶɹ. Ɂɚ ɞɨɥɝɢɟ ɝɨɞɵ ɞɟɹɬɟɥɶɧɨɫɬɢ Ƚɭɫɢɧɨɨɡёɪɫɤɚɹ ȽɊɗɋ ɜɵɪɚɛɨɬɚɥɚ 

ɛɨɥɟɟ 158 ɦɥɪɞ. ɤȼɬ/ɱ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. ɋɬɚɧɰɢɹ ɨɛɟɫɩɟɱɢɜɚɟɬ ɷɥɟɤɬɪɨɷɧɟɪɝɢɟɣ 

ɠɢɬɟɥɟɣ ɢ ɩɪɟɞɩɪɢɹɬɢɹ Ȼɭɪɹɬɢɢ, Ɇɨɧɝɨɥɢɢ ɢ ɫɨɫɟɞɧɢɯ ɪɟɝɢɨɧɨɜ, ɚ ɬɚɤɠɟ 

ɩɟɪɟɞɚёɬ ɬɟɩɥɨɜɭɸ ɷɧɟɪɝɢɸ ɠɢɬɟɥɹɦ ɝɨɪɨɞɚ Ƚɭɫɢɧɨɨɡёɪɫɤ ɜ ɤɨɬɨɪɨɦ ɩɪɨɠɢɜɚɟɬ 

ɛɨɥɟɟ 24 ɬɵɫ. ɱɟɥ., ɢ ɛɥɢɡɥɟɠɚɳɢɯ ɩɨɫɟɥɤɨɜ. ȼɵɪɚɛɨɬɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ 

ɫɬɚɧɰɢɢ ɫɨɫɬɚɜɥɹɟɬ ɨɤɨɥɨ 4,6 ɦɥɪɞ. ɤȼɬ/ɱ ɜ ɝɨɞ. Ɉɬɩɭɫɤ ɬɟɩɥɚ – ɨɤɨɥɨ 310 ɬɵɫ. 

Ƚɤɚɥ. 

ɉɟɪɜɵɟ ɱɟɬɵɪɟ ɷɧɟɪɝɨɛɥɨɤɚ ɩɟɪɜɨɣ ɨɱɟɪɟɞɢ ɛɵɥɢ ɜɜɟɞɟɧɵ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ 

ɫ 1976 ɩɨ 1979 ɝɝ. ȼɜɨɞ ɜɬɨɪɨɣ ɨɱɟɪɟɞɢ ɫɬɚɧɰɢɢ ɛɵɥ ɨɫɭɳɟɫɬɜɥёɧ ɜ 1988 ɝ., 

ɡɚɩɭɫɤɨɦ ɜ ɪɚɛɨɬɭ ɷɧɟɪɝɨɛɥɨɤɚ № 5. ɒɟɫɬɨɣ ɷɧɟɪɝɨɛɥɨɤ ɛɵɥ ɜɜɟɞёɧ ɜ ɪɚɛɨɬɭ ɜ 

1992 ɝ. ȼ 1993-1996 ɝɝ. ɛɵɥɚ ɩɪɨɜɟɞɟɧɚ ɪɟɤɨɧɫɬɪɭɤɰɢɹ ɷɧɟɪɝɨɛɥɨɤɚ ɩɟɪɜɨɣ 



12 
 

ɨɱɟɪɟɞɢ № 2. ȼ ɤɨɧɰɟ ɨɤɬɹɛɪɹ 2013 ɝɨɞɚ ɩɨɫɥɟ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɢ ɬɟɯɧɢɱɟɫɤɨɝɨ 

ɩɟɪɟɜɨɨɪɭɠɟɧɢɹ ɛɵɥ ɜɜɟɞёɧ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ ɷɧɟɪɝɨɛɥɨɤ ɜɬɨɪɨɣ ɨɱɟɪɟɞɢ №4 

ɦɨɳɧɨɫɬɶɸ 210 Ɇȼɬ [3]. 

ȼ ɬɨɠɟ ɫɚɦɨɟ ɜɪɟɦɹ Ƚɭɫɢɧɨɨɡɟɪɫɤɚɹ ȽɊɗɋ ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɨɫɧɨɜɧɵɯ 

ɡɚɝɪɹɡɧɢɬɟɥɟɣ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɪɚɣɨɧɚ, ɬɚɤ ɢ ɪɟɫɩɭɛɥɢɤɢ.  

ȼɚɠɧɟɣɲɟɣ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɩɪɨɛɥɟɦɨɣ ɹɜɥɹɟɬɫɹ ɪɚɡɪɚɛɨɬɤɚ ɦɟɪɨɩɪɢɹɬɢɣ 

ɩɨ ɫɨɯɪɚɧɟɧɢɸ ɨɡɟɪɚ Ƚɭɫɢɧɨɟ, ɤɨɬɨɪɨɟ ɧɚ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɹɜɥɹɟɬɫɹ ɢɫɬɨɱɧɢɤɨɦ 

ɩɢɬɶɟɜɨɣ ɢ ɬɟɯɧɢɱɟɫɤɨɣ ɜɨɞɵ. Ɋɚɡɦɟɳɟɧɢɟ ɧɚ ɛɟɪɟɝɚɯ ɨɡɟɪɚ ɦɨɳɧɨɝɨ 

ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɩɪɟɞɩɪɢɹɬɢɹ ɬɨɩɥɢɜɧɨ – ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɤɨɦɩɥɟɤɫɚ ɟɠɟɞɧɟɜɧɨ 

ɩɪɢɜɨɞɢɬ ɤ ɛɢɨɥɨɝɢɱɟɫɤɨɦɭ, ɬɟɯɧɢɱɟɫɤɨɦɭ ɢ ɬɟɩɥɨɜɨɦɭ ɷɤɨɥɨɝɢɱɟɫɤɨɦɭ 

ɡɚɝɪɹɡɧɟɧɢɸ ɜɨɞɨɟɦɚ. ȿɠɟɝɨɞɧɨ ɞɥɹ ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɢ ɯɨɡɹɣɫɬɜɟɧɧɨɝɨ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɢɡ ɨɡɟɪɚ Ƚɭɫɢɧɨɟ ɡɚɛɢɪɚɟɬɫɹ ɫɜɵɲɟ 600000 ɦ3, ɩɪɢ ɷɬɨɦ ɛɨɥɟɟ 90 

% ɩɪɢɯɨɞɢɬɫɹ ɧɚ Ƚɭɫɢɧɨɨɡɟɪɫɤɭɸ ȽɊɗɋ, ɤɨɬɨɪɚɹ ɢɦɟɟɬ 3 ɜɨɞɧɵɯ ɢɫɬɨɱɧɢɤɚ 

ɡɚɝɪɹɡɧɟɧɢɹ ɨɡɟɪɚ. ɗɬɨ ɜɨɞɵ, ɩɨɫɬɭɩɚɸɳɢɟ ɩɨɫɥɟ ɨɯɥɚɠɞɟɧɢɹ ɩɚɪɨɚɝɪɟɝɚɬɨɜ 

ȽɊɗɋ, ɞɨɠɞɟɜɚɹ ɤɚɧɚɥɢɡɚɰɢɹ ɢ ɜɨɞɵ ɡɨɥɨɨɬɜɚɥɨɜ. Ɍɚɤɠɟ ɫɬɚɛɢɥɶɧɵɦ 

ɢɫɬɨɱɧɢɤɨɦ ɡɚɝɪɹɡɧɟɧɢɹ ɨɡɟɪɚ Ƚɭɫɢɧɨɟ ɹɜɥɹɸɬɫɹ ɨɱɢɫɬɧɵɟ ɫɨɨɪɭɠɟɧɢɹ ɝ. 

Ƚɭɫɢɧɨɨɡɟɪɫɤ ɢ ɩ. Ƚɭɫɢɧɨɟ Ɉɡɟɪɨ. Ⱦɨɥɝɨɥɟɬɧɹɹ ɪɚɡɪɚɛɨɬɤɚ ɭɝɨɥɶɧɵɯ 

ɦɟɫɬɨɪɨɠɞɟɧɢɣ ɜ Ƚɭɫɢɧɨɨɡɟɪɫɤɨɦ ɭɝɨɥɶɧɨɦ ɛɚɫɫɟɣɧɟ ɩɪɢɜɟɥɚ ɤ ɫɭɳɟɫɬɜɟɧɧɵɦ 

ɧɚɪɭɲɟɧɢɹɦ ɝɟɨɥɨɝɢɱɟɫɤɨɣ ɫɪɟɞɵ. ɋɨɬɧɢ ɦɢɥɥɢɨɧɨɜ ɤɭɛɨɦɟɬɪɨɜ ɝɨɪɧɵɯ ɩɨɪɨɞ 

ɜɵɧɭɬɵ ɢɡ ɡɟɦɧɵɯ ɧɟɞɪ ɢ ɪɚɡɛɪɨɫɚɧɵ ɩɪɚɤɬɢɱɟɫɤɢ ɧɚ ɜɫɟɦ ɜɨɫɬɨɱɧɨɦ ɩɨɛɟɪɟɠɶɟ 

ɨɡɟɪɚ. Ƚɭɫɢɧɨɨɡɟɪɫɤɢɣ ɩɪɨɦɵɲɥɟɧɧɵɣ ɭɡɟɥ ɹɜɥɹɟɬɫɹ ɤɪɭɩɧɟɣɲɢɦ 

ɡɚɝɪɹɡɧɢɬɟɥɟɦ ɜɨɡɞɭɲɧɨɣ ɫɪɟɞɵ. ȼɚɥɨɜɨɣ ɨɛɴɟɦ ɜɵɛɪɨɫɨɜ ɜ ɜɨɡɞɭɯ ɫɨɫɬɚɜɥɹɟɬ 

ɫɜɵɲɟ 30 ɬɵɫ. ɬɨɧɧ ɜ ɝɨɞ, ɩɪɢ ɷɬɨɦ ɧɚ Ƚɭɫɢɧɨɨɡɟɪɫɤɭɸ ȽɊɗɋ ɩɪɢɯɨɞɢɬɫɹ 96 % 

[4].  

ɇɚ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɩɟɪɜɨɣ ɨɱɟɪɟɞɢ ɭɫɬɚɧɨɜɥɟɧɨ ɱɟɬɵɪɟ ɷɧɟɪɝɨɛɥɨɤɚ ɫ 

ɬɭɪɛɢɧɚɦɢ Ʉ-210-130-3 ɢ ɤɨɬɥɚɦɢ ȻɄɁ-640-140ɉɌ1. ɉɪɨɟɤɬɧɨɟ ɬɨɩɥɢɜɨ 

ɷɧɟɪɝɨɛɥɨɤɨɜ, ɷɬɨ ɭɝɨɥɶ Ȼ3Ɋ ɏɨɥɶɛɨɥɶɞɠɢɧɫɤɨɝɨ ɪɚɡɪɟɡɚ, Ɂɚɝɭɫɬɚɣɫɤɨɝɨ ɪɚɡɪɟɡɚ.  

ɇɚ ɜɬɨɪɨɣ ɨɱɟɪɟɞɢ ɫɬɚɧɰɢɢ ɭɫɬɚɧɨɜɥɟɧɵ ɞɜɚ ɛɥɨɤɚ ɫ ɬɭɪɛɢɧɚɦɢ Ʉ-215-130-

3 ɢ ɤɨɬɥɚɦɢ Ɍɉȿ-215. ɉɪɨɟɤɬɧɨɟ ɬɨɩɥɢɜɨ ɷɧɟɪɝɨɛɥɨɤɨɜ – ɭɝɨɥɶ Ⱦ, ȾȽ 
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Ɍɭɝɧɭɣɫɤɨɝɨ ɪɚɡɪɟɡɚ. ȼ ɤɚɱɟɫɬɜɟ ɪɚɫɬɨɩɨɱɧɨɝɨ ɬɨɩɥɢɜɚ ɩɪɢɦɟɧɹɟɬɫɹ ɦɚɡɭɬ Ɇ-

100.[4] 

ɇɚ ɩɟɪɜɨɣ ɨɱɟɪɟɞɢ ɷɧɟɪɝɨɛɥɨɤɨɜ, ɡɚ ɤɨɬɥɚɦɢ ȻɄɁ-640- 140ɉɌ1 

ɭɫɬɚɧɨɜɥɟɧɵ Ɍɪɭɛɵ ȼɟɧɬɭɪɟ ɪɚɡɪɚɛɨɬɚɧɧɵɟ ɈɊȽɊɗɋ,6 ɲɬɭɤ ɜ ɤɚɠɞɨɣ 

ɭɫɬɚɧɨɜɤɟ. 

ɉɪɢɧɰɢɩ ɪɚɛɨɬɵ ɦɨɤɪɨɝɨ ɡɨɥɨɭɥɨɜɢɬɟɥɹ ɫ ɤɨɚɝɭɥɹɬɨɪɨɦ ȼɟɧɬɭɪɢ 

ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɫɥɟɞɭɸɳɟɦ (ɪɢɫɭɧɨɤ 1, 2).  

 

 
1 – ɤɨɪɩɭɫ; 2 – ɜɯ. ɩɚɬɪɭɛɨɤ ɝɚɡɚ; 3 – ɨɪɨɫɢɬɟɥɶɧɵɟ ɫɨɩɥɚ; 4 – ɜɵɯɨɞ ɝɚɡɚ; 5 – ɛɭɧɤɟɪ. 

 

Ɋɢɫɭɧɨɤ 1 – Ɇɨɤɪɵɣ ɡɨɥɨɭɥɨɜɢɬɟɥɶ – ɰɟɧɬɪɨɛɟɠɧɵɣ ɫɤɪɭɛɛɟɪ  
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1 – ɜɯɨɞɧɨɣ ɩɚɬɪɭɛɨɤ ɡɚɩɵɥɟɧɧɨɝɨ ɝɚɡɚ; 2 – ɩɨɞɚɱɚ ɜɨɞɵ ɱɟɪɟɡ ɨɪɨɫɢɬɟɥɶɧɵɟ ɫɨɩɥɚ; 3, 

4, 5 – ɤɨɧɮɭɡɨɪ, ɝɨɪɥɨɜɢɧɚ ɢ ɞɢɮɮɭɡɨɪ ɤɨɚɝɭɥɹɬɨɪɚ ȼɟɧɬɭɪɢ; 6 – ɫɤɪɭɛɛɟɪ-ɤɚɩɥɟɭɥɨɜɢɬɟɥɶ. 

 

Ɋɢɫɭɧɨɤ 2 – Ɇɨɤɪɵɣ ɡɨɥɨɭɥɨɜɢɬɟɥɶ – ɡɨɥɨɭɥɨɜɢɬɟɥɶ ɫ ɤɨɚɝɭɥɹɬɨɪɨɦ 

ȼɟɧɬɭɪɢ 

 

ȼ ɤɨɧɮɭɡɨɪ ɤɨɚɝɭɥɹɬɨɪɚ ɱɟɪɟɡ ɮɨɪɫɭɧɤɢ ɩɨɞɚɟɬɫɹ ɨɪɨɲɚɸɳɚɹ ɜɨɞɚ, 

ɤɨɬɨɪɚɹ ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɞɢɫɩɟɪɝɢɪɭɟɬɫɹ (ɪɚɫɩɵɥɹɟɬɫɹ) ɫɤɨɪɨɫɬɧɵɦ ɝɚɡɨɜɵɦ 

ɩɨɬɨɤɨɦ ɧɚ ɦɟɥɤɢɟ ɤɚɩɥɢ. Ʌɟɬɭɱɚɹ ɡɨɥɚ ɩɪɢ ɩɪɨɯɨɠɞɟɧɢɢ ɫ ɞɵɦɨɜɵɦɢ ɝɚɡɚɦɢ 

ɱɟɪɟɡ ɤɨɚɝɭɥɹɬɨɪ ɱɚɫɬɢɱɧɨ ɨɫɚɠɞɚɟɬɫɹ ɧɚ ɤɚɩɥɹɯ ɢ ɧɚ ɟɝɨ ɨɪɨɲɚɟɦɵɯ ɫɬɟɧɤɚɯ. 

Ⱦɚɥɟɟ ɤɚɩɥɢ ɢ ɧɟɭɥɨɜɥɟɧɧɵɟ ɱɚɫɬɢɰɵ ɡɨɥɵ ɩɨɫɬɭɩɚɸɬ ɜ ɤɨɪɩɭɫ ɚɩɩɚɪɚɬɚ – 

ɰɟɧɬɪɨɛɟɠɧɵɣ ɫɤɪɭɛɛɟɪ, ɝɞɟ ɞɵɦɨɜɵɟ ɝɚɡɵ ɨɫɜɨɛɨɠɞɚɸɬɫɹ ɨɬ ɤɚɩɟɥɶ ɢ 

ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɨɱɢɳɚɸɬɫɹ ɨɬ ɡɨɥɵ, ɩɨɫɥɟ ɱɟɝɨ ɞɵɦɨɫɨɫɨɦ ɜɵɛɪɚɫɵɜɚɸɬɫɹ ɜ 
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ɚɬɦɨɫɮɟɪɭ. Ƚɢɞɪɨɡɨɥɨɜɚɹ ɩɭɥɶɩɚ ɫɛɪɚɫɵɜɚɟɬɫɹ ɱɟɪɟɡ ɝɢɞɪɨɡɚɬɜɨɪ ɜ ɤɚɧɚɥ 

ɫɢɫɬɟɦɵ ɝɢɞɪɨɡɨɥɨɭɞɚɥɟɧɢɹ (ȽɁɍ) [6]. 

ȼ ɤɨɧɮɭɡɨɪɟ ɩɵɥɟɝɚɡɨɜɵɣ ɩɨɬɨɤ ɪɚɡɝɨɧɹɟɬɫɹ ɨɬ 4-7 ɞɨ 50-70 ɦ/ɫ. 

Ⱦɨɩɨɥɧɢɬɟɥɶɧɨɟ ɞɪɨɛɥɟɧɢɟ ɤɚɩɟɥɶ ɜɨɞɵ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɝɨɪɥɨɜɢɧɟ. ȼ 

ɞɢɮɮɭɡɨɪɟ  ɩɪɨɢɫɯɨɞɢɬ ɫɬɨɥɤɧɨɜɟɧɢɟ ɱɚɫɬɢɰ ɡɨɥɵ ɫ ɤɚɩɥɹɦɢ ɜɨɞɵ 

(ɤɢɧɟɦɚɬɢɱɟɫɤɚɹ ɤɨɚɝɭɥɹɰɢɹ) ɢ ɫɧɢɠɟɧɢɟ ɫɤɨɪɨɫɬɢ ɩɵɥɟɝɚɡɨɜɨɝɨ ɩɨɬɨɤɚ, 

ɤɨɬɨɪɵɣ, ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɬɚɧɝɟɧɰɢɚɥɶɧɨ ɜɜɨɞɢɬɫɹ ɜ ɫɤɪɭɛɛɟɪ. Ɋɚɡɦɟɪ ɤɚɩɟɥɶ ɬɟɦ 

ɦɟɧɶɲɟ, ɱɟɦ ɛɨɥɶɲɟ ɫɤɨɪɨɫɬɶ ɝɚɡɚ ɜ ɝɨɪɥɨɜɢɧɟ.  

Ɂɚɯɜɚɬ ɱɚɫɬɢɰ ɡɨɥɵ ɤɚɩɥɹɦɢ ɦɨɠɟɬ ɩɪɨɢɫɯɨɞɢɬɶ ɩɨ ɞɜɭɦ ɩɪɢɱɢɧɚɦ:  

1. ɛɵɫɬɪɨ ɧɟɫɭɳɢɟɫɹ ɫɨ ɫɤɨɪɨɫɬɶɸ ɝɚɡɨɜ ɱɚɫɬɢɰɵ ɡɨɥɵ ɩɨɩɚɞɚɸɬ ɜ ɤɚɩɥɢ, 

ɤɨɬɨɪɵɟ ɟɳɟ ɧɟ ɭɫɩɟɥɢ ɪɚɡɨɝɧɚɬɶɫɹ «ɩɨɬɨɤɨɦ» ɝɚɡɚ. Ɍɨɝɞɚ ɨɧɢ ɩɨɩɚɞɚɸɬ ɜ ɤɚɩɥɸ 

ɡɚ ɫɱɟɬ ɪɚɡɧɨɫɬɢ ɫɤɨɪɨɫɬɟɣ.  

2. ɡɚ ɫɱɟɬ ɬɭɪɛɭɥɟɧɬɧɵɯ ɩɭɥɶɫɚɰɢɣ ɱɚɫɬɢɰ ɡɨɥɵ, ɤɨɬɨɪɵɟ ɩɨɩɚɞɚɸɬ ɜ 

ɩɪɚɤɬɢɱɟɫɤɢ ɦɚɥɨ ɩɭɥɶɫɢɪɭɸɳɢɟ ɤɚɩɥɢ. 

Ɂɚ ɢɫɬɟɤɲɢɣ ɩɟɪɢɨɞ ɛɵɥɚ ɜɵɩɨɥɧɟɧɚ ɡɚɦɟɧɚ ɛɨɥɶɲɚɹ ɱɚɫɬɶ 

ɡɨɥɨɭɥɚɜɥɢɜɚɸɳɢɯ ɭɫɬɚɧɨɜɨɤ ɞɚɧɧɨɝɨ ɬɢɩɚ ɧɚ ɩɪɟɞɩɪɢɹɬɢɹɯ ɷɧɟɪɝɟɬɢɤɢ ɩɨ 

ɩɪɢɱɢɧɟ ɪɚɡɪɭɲɟɧɢɹ ɢɯ ɷɥɟɦɟɧɬɨɜ, ɜɵɡɜɚɧɧɵɯ ɫɥɟɞɭɸɳɢɦɢ ɩɪɢɱɢɧɚɦɢ: 

– ɧɟɪɚɫɱɟɬɧɵɣ ɪɟɠɢɦ ɪɚɛɨɬɵ ɡɨɥɨɭɥɚɜɥɢɜɚɸɳɟɣ ɭɫɬɚɧɨɜɤɢ (ɪɟɚɥɶɧɵɣ 

ɨɛɴɟɦ ɞɵɦɨɜɵɯ ɝɚɡɨɜ, ɩɨɫɬɭɩɚɸɳɢɯ ɧɚ ɨɱɢɫɬɤɭ, ɝɨɪɚɡɞɨ ɜɵɲɟ ɨɛɴɟɦɚ, 

ɭɤɚɡɚɧɧɨɝɨ ɜ ɬɟɯɧɢɱɟɫɤɨɦ ɡɚɞɚɧɢɢ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɩɨɜɵɲɟɧɧɵɦ ɫɤɨɪɨɫɬɹɦ, 

ɜɢɛɪɚɰɢɢ, ɪɚɡɪɭɲɟɧɢɸ ɫɜɚɪɧɵɯ ɲɜɨɜ, ɛɨɥɶɲɨɦɭ ɛɪɵɡɝɨɭɧɨɫɭ) – 

Ʉɚɪɚɝɚɧɞɢɧɫɤɚɹ Ɍɗɐ-3, ȼɟɪɯɧɟɬɚɝɢɥɶɫɤɚɹ ȽɊɗɋ, ɋɟɪɨɜɫɤɚɹ ȽɊɗɋ.  

– ɩɟɪɢɨɞɢɱɟɫɤɚɹ ɪɚɛɨɬɚ ɜ ɛɟɡɜɨɞɧɨɦ ɪɟɠɢɦɟ (ɱɟɝɨ ɧɟ ɞɨɥɠɧɨ ɛɵɬɶ ɜ 

ɩɪɢɧɰɢɩɟ ɭ ɫɢɫɬɟɦɵ «ɦɨɤɪɨɣ» ɡɨɥɨɨɱɢɫɬɤɢ), ɩɪɢɜɨɞɹɳɚɹ ɤ ɜɵɩɚɞɟɧɢɸ ɥɨɩɚɬɨɤ, 

ɡɚɧɨɫɭ ɹɱɟɟɤ ɡɚɜɢɯɪɢɬɟɥɟɣ ɡɨɥɨɣ, ɛɨɥɶɲɨɦɭ ɢɡɧɨɫɭ («ɫɭɯɨɟ» ɬɪɟɧɢɟ), 

ɪɚɡɪɭɲɟɧɢɸ ɫɜɚɪɧɵɯ ɲɜɨɜ ɢ ɨɫɧɨɜɧɨɝɨ ɦɟɬɚɥɥɚ (ɢɡ-ɡɚ ɢɯ «ɩɟɪɟɡɚɤɚɥɤɢ» ɩɪɢ 

ɩɨɞɚɱɟ ɧɚ ɪɚɛɨɬɚɸɳɟɦ ɤɨɬɥɟ ɯɨɥɨɞɧɨɣ ɜɨɞɵ ɧɚ ɬɢɬɚɧɨɜɵɟ ɷɥɟɦɟɧɬɵ, 

ɧɚɯɨɞɹɳɢɟɫɹ ɜ ɡɨɧɟ ɬɟɦɩɟɪɚɬɭɪɵ ɭɯɨɞɹɳɢɯ ɝɚɡɨɜ ɤɨɬɥɚ (150-180°ɋ)) – 

Ⱥɥɦɚɬɢɧɫɤɚɹ Ɍɗɐ-1, ɀɟɡɤɚɡɝɚɧɫɤɚɹ Ɍɗɐ. 

– ɧɟ ɞɨɫɬɢɠɟɧɢɟ ɬɪɟɛɭɟɦɨɝɨ ɪɟɡɭɥɶɬɚɬɚ ɩɨ ɬɜɟɪɞɨɦɭ ɡɨɥɨɭɥɚɜɥɢɜɚɧɢɸ. 
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1. 3 Ɉɩɢɫɚɧɢɟ ɪɚɛɨɬɵ ɷɧɟɪɝɨɛɥɨɤɚ ɩɟɪɜɨɣ ɨɱɟɪɟɞɢ 

 

ɉɨɫɬɭɩɚɸɳɢɣ ɧɚ ȽɊɗɋ ɭɝɨɥɶ ɜɵɝɪɭɠɚɟɬɫɹ ɪɚɡɝɪɭɡɨɱɧɵɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ 

ɢɡ ɜɚɝɨɧɨɜ ɢ ɩɨɞɚɟɬɫɹ ɱɟɪɟɡ ɞɪɨɛɢɥɶɧɨɟ ɩɨɦɟɳɟɧɢɟ ɤɨɧɜɟɣɟɪɚɦɢ ɜ ɛɭɧɤɟɪɚ 

ɫɵɪɨɝɨ ɬɨɩɥɢɜɚ ɢɥɢ ɧɚ ɫɤɥɚɞ ɪɟɡɟɪɜɧɨɝɨ ɬɨɩɥɢɜɚ. ɍɝɨɥɶ ɢɡɦɟɥɶɱɚɟɬɫɹ ɜ 

ɦɟɥɶɧɢɰɚɯ. ɍɝɨɥɶɧɚɹ ɩɵɥɶ ɱɟɪɟɡ ɫɟɩɚɪɚɬɨɪ ɢ ɰɢɤɥɨɧ, ɢɡ ɩɵɥɟɜɵɯ ɛɭɧɤɟɪɨɜ ɫ 

ɝɨɪɹɱɢɦ ɜɨɡɞɭɯɨɦ, ɩɨɞɚɜɚɟɦɵɦ ɦɟɥɶɧɢɱɧɵɦ ɜɟɧɬɢɥɹɬɨɪɨɦ, ɩɨɞɚɟɬɫɹ ɜ ɬɨɩɤɭ 

ɤɨɬɥɚ. ȼɵɫɨɤɨɬɟɦɩɟɪɚɬɭɪɧɵɟ ɩɪɨɞɭɤɬɵ ɫɝɨɪɚɧɢɹ ɧɚɝɪɟɜɚɸɬ ɜɨɞɭ ɜ 

ɬɟɩɥɨɨɛɦɟɧɧɢɤɚɯ ɤɨɬɥɚ ɞɨ ɫɨɫɬɨɹɧɢɹ ɩɟɪɟɝɪɟɬɨɝɨ ɩɚɪɚ. ɉɚɪ, ɪɚɫɲɢɪɹɹɫɶ ɜ 

ɫɬɭɩɟɧɹɯ ɬɭɪɛɢɧɵ, ɩɪɢɜɨɞɢɬ ɜɨ ɜɪɚɳɟɧɢɟ ɟɟ ɪɨɬɨɪ ɢ ɫɨɟɞɢɧɟɧɧɵɣ ɫ ɧɢɦ ɪɨɬɨɪ 

ɷɥɟɤɬɪɨɝɟɧɟɪɚɬɨɪɚ, ɜ ɤɨɬɨɪɨɦ ɜɨɡɛɭɠɞɚɟɬɫɹ ɷɥɟɤɬɪɢɱɟɫɤɢɣ ɬɨɤ.  

ɉɨɥɭɱɟɧɧɭɸ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɩɪɢ ɩɨɦɨɳɢ ɩɨɜɵɲɚɸɳɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ 

ɩɪɟɨɛɪɚɡɭɸɬ ɜ ɬɨɤ ɜɵɫɨɤɨɝɨ ɧɚɩɪɹɠɟɧɢɹ, ɤɨɬɨɪɵɣ ɩɟɪɟɞɚɟɬɫɹ ɧɚ ɨɬɤɪɵɬɨɟ 

ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɟ ɭɫɬɪɨɣɫɬɜɨ (ɈɊɍ), ɚ ɡɚɬɟɦ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɭ. Ɉɬɪɚɛɨɬɚɜɲɢɣ 

ɩɚɪ ɩɨɫɬɭɩɚɟɬ ɜ ɤɨɧɞɟɧɫɚɬɨɪ. Ɉɛɪɚɡɨɜɚɜɲɢɣɫɹ ɬɚɦ ɤɨɧɞɟɧɫɚɬ ɩɨɞɚɟɬɫɹ 

ɤɨɧɞɟɧɫɚɬɧɵɦɢ ɧɚɫɨɫɚɦɢ ɱɟɪɟɡ ɪɟɝɟɧɟɪɚɬɢɜɧɵɟ ɩɨɞɨɝɪɟɜɚɬɟɥɢ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ 

ɜ ɞɟɚɷɪɚɬɨɪ. Ɂɞɟɫɶ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ, ɛɥɢɡɤɨɣ ɤ ɬɟɦɩɟɪɚɬɭɪɟ ɧɚɫɵɳɟɧɢɹ, 

ɩɪɨɢɫɯɨɞɢɬ ɭɞɚɥɟɧɢɟ ɪɚɫɬɜɨɪɟɧɧɵɯ ɜ ɜɨɞɟ ɝɚɡɨɜ, ɜɵɡɵɜɚɸɳɢɯ ɤɨɪɪɨɡɢɸ 

ɨɛɨɪɭɞɨɜɚɧɢɹ, ɢ ɜɨɞɚ ɩɨɞɨɝɪɟɜɚɟɬɫɹ ɞɨ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚɫɵɳɟɧɢɹ.  

ɉɨɬɟɪɢ ɤɨɧɞɟɧɫɚɬɚ ɜɨɫɩɨɥɧɹɸɬɫɹ ɨɛɟɫɫɨɥɟɧɧɨɣ ɜ ɫɩɟɰɢɚɥɶɧɵɯ ɭɫɬɚɧɨɜɤɚɯ 

ɜɨɞɨɣ, ɞɨɛɚɜɥɹɟɦɨɣ ɜ ɞɟɚɷɪɚɬɨɪ. Ⱦɟɚɷɪɢɪɨɜɚɧɧɚɹ ɢ ɩɨɞɨɝɪɟɬɚɹ ɜɨɞɚ ɩɨɞɚɟɬɫɹ 

ɩɢɬɚɬɟɥɶɧɵɦɢ ɧɚɫɨɫɚɦɢ ɜ ɪɟɝɟɧɟɪɚɬɢɜɧɵɟ ɩɨɞɨɝɪɟɜɚɬɟɥɢ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ, ɚ 

ɡɚɬɟɦ ɜ ɷɤɨɧɨɦɚɣɡɟɪ ɤɨɬɥɚ. ɐɢɤɥ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɪɚɛɨɱɟɝɨ ɬɟɥɚ ɩɨɜɬɨɪɹɟɬɫɹ.  

Ƚɚɡɵ, ɨɛɪɚɡɭɸɳɢɟɫɹ ɩɪɢ ɫɝɨɪɚɧɢɢ ɬɨɩɥɢɜɚ, ɩɪɨɯɨɞɹɬ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ 

ɬɨɩɨɱɧɭɸ ɤɚɦɟɪɭ, ɩɨɜɟɪɯɧɨɫɬɢ ɩɚɪɨɩɟɪɟɝɪɟɜɚɬɟɥɹ ɢ ɜɨɞɹɧɨɝɨ ɷɤɨɧɨɦɚɣɡɟɪɚ, ɝɞɟ 

ɨɬɞɚɸɬ ɬɟɩɥɨɬɭ ɪɚɛɨɱɟɦɭ ɬɟɥɭ. ɉɨɥɭɱɚɟɦɨɟ ɢɡɥɢɲɧɟɟ ɬɟɩɥɨ ɨɬɜɨɞɢɬɫɹ ɜ ɫɢɫɬɟɦɭ 

ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɨɝɨ ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ (ɧɚ ɧɭɠɞɵ ɨɬɨɩɥɟɧɢɹ ɢ ɝɨɪɹɱɟɝɨ 

ɜɨɞɨɫɧɚɛɠɟɧɢɹ). Ɂɚɬɟɦ ɜ ɡɨɥɨɭɥɨɜɢɬɟɥɹɯ ɝɚɡɵ ɨɱɢɳɚɸɬɫɹ ɨɬ ɥɟɬɭɱɟɣ ɡɨɥɵ ɢ 

ɱɟɪɟɡ ɞɵɦɨɜɭɸ ɬɪɭɛɭ ɞɵɦɨɫɨɫɚɦɢ ɜɵɛɪɚɫɵɜɚɸɬɫɹ ɜ ɚɬɦɨɫɮɟɪɭ.  
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ɒɥɚɤ ɢ ɡɨɥɚ ɢɡ-ɩɨɞ ɬɨɩɨɱɧɨɣ ɤɚɦɟɪɵ, ɜɨɡɞɭɯɨɩɨɞɨɝɪɟɜɚɬɟɥɹ ɢ 

ɡɨɥɨɭɥɨɜɢɬɟɥɟɣ ɫɦɵɜɚɸɬɫɹ ɜɨɞɨɣ ɢ ɩɨ ɤɚɧɚɥɚɦ ɩɨɫɬɭɩɚɸɬ ɤ ɧɚɫɨɫɚɦ, 

ɩɟɪɟɤɚɱɢɜɚɸɳɢɯ ɢɯ ɧɚ ɡɨɥɨɨɬɜɚɥɵ. 

 

1.4 Ɉɩɢɫɚɧɢɟ ɤɨɬɥɚ ȻɄɁ 

 

Ʉɨɬёɥ ɢɦɟɟɬ ɨɞɧɨɤɚɦɟɪɧɭɸ ɬɨɩɤɭ ɩɨɥɭɨɬɤɪɵɬɨɝɨ ɬɢɩɚ. Ʉɚɦɟɪɚ ɝɨɪɟɧɢɹ 

ɜɵɩɨɥɧɟɧɚ ɜ ɜɢɞɟ ɞɜɭɯ ɫɨɨɛɳɚɸɳɢɯɫɹ ɜɨɫɶɦɢɝɪɚɧɧɵɯ ɩɪɟɞɬɨɩɤɨɜ, ɤɚɠɞɵɣ ɢɡ 

ɤɨɬɨɪɵɯ ɨɛɨɪɭɞɨɜɚɧ ɜɨɫɟɦɶɸ ɝɨɪɟɥɤɚɦɢ, ɪɚɫɩɨɥɨɠɟɧɧɵɦɢ ɜ ɞɜɚ ɹɪɭɫɚ ɩɨ 

ɬɚɧɝɟɧɰɢɚɥɶɧɨɣ ɫɯɟɦɟ. Ɍɪɭɛɵ ɮɪɨɧɬɨɜɨɝɨ, ɛɨɤɨɜɵɯ ɢ ɡɚɞɧɟɝɨ ɷɤɪɚɧɨɜ ɜ ɫɜɨɟɣ 

ɧɢɠɧɟɣ ɱɚɫɬɢ ɨɛɪɚɡɭɸɬ ɫɥɚɛɨɧɚɤɥɨɧɧɵɣ ɩɨɞ, ɜ ɤɨɬɨɪɨɦ ɜɵɩɨɥɧɟɧɵ ɞɜɟ ɥɟɬɤɢ, 

ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɟ ɞɥɹ ɭɞɚɥɟɧɢɹ ɲɥɚɤɚ [1]. 

Ⱦɥɹ ɪɚɫɬɨɩɤɢ ɤɚɠɞɵɣ ɤɨɬёɥ ɨɛɨɪɭɞɨɜɚɧ ɞɜɭɦɹ ɦɭɮɟɥɶɧɵɦɢ ɝɨɪɟɥɤɚɦɢ, 

ɪɚɫɩɨɥɨɠɟɧɧɵɦɢ ɫ ɛɨɤɨɜ ɤɚɦɟɪɵ ɝɨɪɟɧɢɹ ɧɚ ɨɬɦ.7 ɦ. 

ɉɚɪɨɩɟɪɟɝɪɟɜɚɬɟɥɶ. 

ɉɚɪɨɩɟɪɟɝɪɟɜɚɬɟɥɶ ɪɚɞɢɚɰɢɨɧɧɨ-ɤɨɧɜɟɤɬɢɜɧɨɝɨ ɬɢɩɚ ɫɨɫɬɨɢɬ ɢɡ ɬɪɟɯ 

ɱɚɫɬɟɣ: ɪɚɞɢɚɰɢɨɧɧɨɣ (ɬɪɭɛɵ ɩɨɬɨɥɤɚ), ɩɨɥɭɪɚɞɢɚɰɢɨɧɧɨɣ (ɲɢɪɦɵ ɧɚ ɜɯɨɞɟ ɜ 

ɝɨɪɢɡɨɧɬɚɥɶɧɵɣ ɝɚɡɨɯɨɞ), ɤɨɧɜɟɤɬɢɜɧɨɣ (ɪɚɫɩɨɥɨɠɟɧ ɜ ɩɨɜɨɪɨɬɧɨɦ 

ɝɨɪɢɡɨɧɬɚɥɶɧɨɦ ɝɚɡɨɯɨɞɟ). 

Ⱦɜɢɠɟɧɢɟ ɩɚɪɚ ɜ ɩɚɪɨɩɟɪɟɝɪɟɜɚɬɟɥɟ ɩɪɨɢɫɯɨɞɢɬ 2 ɨɬɞɟɥɶɧɵɦɢ ɩɨɬɨɤɚɦɢ. 

Ʉɚɠɞɵɣ ɩɨɬɨɤ ɢɦɟɟɬ 2 ɩɟɪɟɛɪɨɫɚ ɩɨ ɲɢɪɢɧɟ ɝɚɡɨɯɨɞɚ. Ʉɪɨɦɟ ɬɨɝɨ, 

ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɞɜɭɯɪɚɡɨɜɨɟ ɫɦɟɳɟɧɢɟ ɩɨɬɨɤɨɜ. ɗɬɨ ɩɨɡɜɨɥɹɟɬ ɫɧɢɡɢɬɶ 

ɬɟɦɩɟɪɚɬɭɪɧɵɟ ɪɚɡɜɟɪɬɤɢ ɜ ɫɚɦɢɯ ɩɨɬɨɤɚɯ ɢ ɦɟɠɞɭ ɧɢɦɢ [1]. 

ȼɨ ɜɪɟɦɹ ɪɚɛɨɬɵ ɤɨɬɥɚ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɩɟɪɟɝɪɟɬɨɝɨ ɩɚɪɚ 

ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɩɚɪɨɨɯɥɚɞɢɬɟɥɹɯ ɩɟɪɜɨɣ ɢ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ ɜɩɪɵɫɤɨɦ 

ɤɨɧɞɟɧɫɚɬɚ, ɩɨɥɭɱɚɟɦɨɝɨ ɜ ɡɦɟɟɜɢɤɨɜɵɯ ɤɨɧɞɟɧɫɚɬɨɪɚɯ. Ɉɯɥɚɠɞɟɧɢɟ 

ɧɚɫɵɳɟɧɧɨɝɨ ɩɚɪɚ ɜ ɤɨɧɞɟɧɫɚɬɨɪɚɯ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɨɣ, 

ɩɪɨɲɟɞɲɟɣ 1-ɭɸ ɫɬɭɩɟɧɶ ɜɨɞɹɧɨɝɨ ɷɤɨɧɨɦɚɣɡɟɪɚ, ɤɨɬɨɪɚɹ ɩɨɫɥɟ ɤɨɧɞɟɧɫɚɬɨɪɚ 

ɧɚɩɪɚɜɥɹɟɬɫɹ ɜ ɜɨɞɹɧɨɣ ɷɤɨɧɨɦɚɣɡɟɪ 2-ɨɣ ɫɬɭɩɟɧɢ. ɑɟɪɟɡ ɤɨɧɞɟɧɫɚɬɨɪ ɩɪɨɯɨɞɢɬ 



18 
 

ɜɫɹ ɩɢɬɚɬɟɥɶɧɚɹ ɜɨɞɚ. Ɉɛɪɚɡɭɸɳɢɣɫɹ ɤɨɧɞɟɧɫɚɬ ɩɨɫɬɭɩɚɟɬ ɜ ɤɨɧɞɟɧɫɚɬɨɫɛɨɪɧɢɤ, 

ɚ ɡɚɬɟɦ ɜ ɩɚɪɨɨɯɥɚɞɢɬɟɥɢ 1-ɨɣ ɢ 2-ɨɣ ɫɬɭɩɟɧɢ. 

ɉɨɞɚɱɚ ɤɨɧɞɟɧɫɚɬɚ ɧɚ ɜɩɪɵɫɤ ɜ ɩɚɪɨɨɯɥɚɞɢɬɟɥɢ 1-ɨɣ ɫɬɭɩɟɧɢ 

ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɩɚɪɨɜɵɯ ɷɠɟɤɬɨɪɨɜ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜ ɤɚɦɟɪɚɯ 

ɩɚɪɨɨɯɥɚɞɢɬɟɥɟɣ 1-ɨɣ ɫɬɭɩɟɧɢ. ȼ ɩɚɪɨɨɯɥɚɞɢɬɟɥɢ 2-ɨɣ ɫɬɭɩɟɧɢ ɤɨɧɞɟɧɫɚɬ 

ɩɨɫɬɭɩɚɟɬ ɡɚ ɫɱɟɬ ɩɟɪɟɩɚɞɚ ɞɚɜɥɟɧɢɹ ɦɟɠɞɭ ɩɚɪɨɨɯɥɚɞɢɬɟɥɟɦ ɢ ɤɨɧɞɟɧɫɚɬɨɪɨɦ.  

ȼɨɞɹɧɨɣ ɷɤɨɧɨɦɚɣɡɟɪ ɢ ɜɨɡɞɭɯɨɩɨɞɨɝɪɟɜɚɬɟɥɶ. 

Ʉoɧɜɟɤɬɢɜɧɚɹ ɲɚɯɬɚ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫoɛɨɣ ɨɩɭɫɤɧɨɣ ɝɚɡɨɯɨɞ ɤɨɬɥɚ ɫ 

ɪɚɡɦɟɳɟɧɢɟɦ ɜ ɧɟɦ ɜɨɞɹɧɨɝɨ ɷɤɨɧoɦɚɣɡɟɪɚ ɢ ɜɨɡɞɭɯɨɩɨɞɨɝɪɟɜɚɬɟɥɹ 

ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɜ ɪɚɫɫɟɱɤɭ. ȼɬɨɪɚɹ ɩɨ ɯɨɞɭ ɜɨɞɵ ɫɬɭɩɟɧɶ ɜɨɞɹɧɨɝɨ ɷɤɨɧɨɦɚɣɡɟɪɚ 

ɡɚɧɢɦɚɟɬ ɜɫɸ ɝɥɭɛɢɧɭ ɝɚɡɨɯɨɞɚ, ɩoɫɥɟ ɱɟɝɨ ɲɚɯɬɚ ɪɚɡɞɟɥɹɟɬɫɹ ɧɚ 2 

ɫɢɦɦɟɬɪɢɱɧɵɯ ɝɚɡoɯɨɞɚ. 

ȼ ɤɚɠɞɨɦ ɢɡ ɧɢɯ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɪɚɡɦɟɳɟɧɵ 2-ɹ ɩɨ ɯɨɞɭ ɜɨɡɞɭɯɚ ɫɬɭɩɟɧɶ 

ɜɨɡɞɭɯɨɩɨɞɨɝɪɟɜɚɬɟɥɹ, 1 ɫɬɭɩɟɧɶ ɜɨɞɹɧɨɝɨ ɷɤɨɧɨɦɚɣɡɟɪɚ ɢ 1-ɹ ɫɬɭɩɟɧɶ 

ɜɨɡɞɭɯɨɩɨɞɨɝɪɟɜɚɬɟɥɹ. Ɉɩɨɪɧɵɟ ɛɚɥɤɢ 2-ɨɣ ɫɬɭɩɟɧɢ ɷɤɨɧɨɦɚɣɡɟɪɚ ɨɯɥɚɠɞɚɸɬɫɹ 

ɨɬ ɞɭɬɶɟɜɨɝɨ ɜɟɧɬɢɥɹɬɨɪɚ ɫɨ ɫɛɪɨɫɨɦ ɟɝɨ ɜ ɤɨɪɨɛ ɝɨɪɹɱɟɝɨ ɜɨɡɞɭɯɚ. 

ɗɤɨɧɨɦɚɣɡɟɪ ɜɵɩɨɥɧɟɧ ɜ ɜɢɞɟ ɩɚɤɟɬɨɜ ɡɦɟɟɜɢɤɨɜ ɢɡ ɬɪɭɛ 32ɯ4 

(ɋɬ20).ȼɨɡɞɭɯɨɩɨɞɨɝɪɟɜɚɬɟɥɶ ɜɵɩɨɥɧɟɧ ɩɨ 2-ɯ ɩɨɬɨɱɧɨɣ ɫɯɟɦɟ, 

ɱɟɬɵɪɟɯɯɨɞɨɜɵɦ ɢɡ ɬɪɭɛ 40ɯ1,5 (ɦɚɬɟɪɢɚɥ ȼɉ ɫɬ.2ɫɩ). 

Ɍɨɩɥɢɜɧɵɣ ɢ ɝɚɡɨ-ɜɨɡɞɭɲɧɵɣ ɬɪɚɤɬɵ. 

Ʉɨɬɟɥɶɧɵɣ ɚɝɪɟɝɚɬ ɨɛɨɪɭɞɨɜɚɧ ɱɟɬɵɪɶɦɹ ɢɧɞɢɜɢɞɭɚɥɶɧɵɦɢ ɫɢɫɬɟɦɚɦɢ 

ɩɵɥɟɩɪɢɝɨɬɨɜɥɟɧɢɹ ɫ ɩɪɹɦɵɦ ɜɞɭɜɚɧɢɟɦ. 

Ɍɨɩɥɢɜɨ ɢɡ ɛɭɧɤɟɪɚ ɫɵɪɨɝɨ ɭɝɥɹ ɫ ɩɨɦɨɳɶɸ ɫɤɪɟɛɤɨɜɨɝɨ ɩɢɬɚɬɟɥɹ 

ɋɉɍ700×5000 ɩɨɞɚɟɬɫɹ ɜ ɦɟɥɶɧɢɰɭ ɬɢɩɚ ɆɆɌ 1500/2510/735, ɝɞɟ ɩɪɨɢɡɜɨɞɢɬɫɹ 

ɟɝɨ ɪɚɡɦɨɥ ɢ ɫɭɲɤɚ. ȼ ɤɚɱɟɫɬɜɟ ɫɭɲɢɥɶɧɨɝɨ ɚɝɟɧɬɚ ɢɫɩɨɥɶɡɭɟɬɫɹ ɫɦɟɫɶ ɞɵɦɨɜɵɯ 

ɝɚɡɨɜ, ɨɬɫɚɫɵɜɚɟɦɵɯ ɢɡ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɬɨɩɨɱɧɨɣ ɤɚɦɟɪɵ, ɢ ɭɯɨɞɹɳɢɯ ɝɚɡɨɜ, 

ɡɚɛɢɪɚɟɦɵɯ ɩɨɫɥɟ ɞɵɦɨɫɨɫɚ ɢɡ ɧɚɩɨɪɧɨɝɨ ɤɨɪɨɛɚ ɫ ɩɨɦɨɳɶɸ ɞɵɦɨɫɨɫɚ 

ɪɟɰɢɪɤɭɥɹɰɢɢ [1]. 

ɉɨɫɥɟ ɦɟɥɶɧɢɰɵ ɚɷɪɨɫɦɟɫɶ ɩɨɫɬɭɩɚɟɬ ɜ ɢɧɟɪɰɢɨɧɧɵɣ ɫɟɩɚɪɚɬɨɪ, ɝɞɟ ɢɡ 

ɩɨɬɨɤɚ ɨɬɞɟɥɹɸɬɫɹ ɤɪɭɩɧɵɟ ɱɚɫɬɢɰɵ ɩɵɥɢ ɢ ɜɨɡɜɪɚɳɚɸɬɫɹ ɜ ɦɟɥɶɧɢɰɭ. Ⱦɚɥɟɟ 
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ɚɷɪɨɫɦɟɫɶ ɩɨɫɬɭɩɚɟɬ ɜ ɦɟɥɶɧɢɱɧɵɣ ɜɟɧɬɢɥɹɬɨɪ ȼȼɋɆ-Ɂɍ (ɜɟɧɬɢɥɹɬɨɪ ɜɚɥɤɨɜɵɯ 

ɫɪɟɞɧɟɯɨɞɧɵɯ ɦɟɥɶɧɢɰ), ɡɚɬɟɦ ɜ ɩɵɥɟɤɨɧɰɟɧɬɪɚɬɨɪ, ɝɞɟ ɩɪɨɢɫɯɨɞɢɬ ɪɚɡɞɟɥɟɧɢɟ 

ɩɵɥɢ ɢ ɫɭɲɢɥɶɧɨɝɨ ɚɝɟɧɬɚ. ɉɵɥɶ ɢɡ ɩɵɥɟɤɨɧɰɟɧɬɪɚɬɨɪɚ ɧɚɩɪɚɜɥɹɟɬɫɹ ɜ 

ɨɫɧɨɜɧɭɸ ɝɨɪɟɥɤɭ, ɚ ɡɚɩɵɥɟɧɧɵɣ ɫɭɲɢɥɶɧɵɣ ɚɝɟɧɬ – ɜ ɫɛɪɨɫɧɭɸ. Ɍɚɤɢɦ 

ɨɛɪɚɡɨɦ, ɨɬɫɨɫ ɞɵɦɨɜɵɯ ɝɚɡɨɜ ɧɚ ɫɭɲɤɭ ɢ ɬɪɚɧɫɩɨɪɬ ɩɵɥɢ ɨɬ ɦɟɥɶɧɢɰɵ ɞɨ 

ɝɨɪɟɥɨɤ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɦɟɥɶɧɢɱɧɵɦɢ ɜɟɧɬɢɥɹɬɨɪɚɦɢ ȼȼɋɆ-Ɂɍ. 

Ʉɨɦɩɥɟɤɫ ɨɱɢɫɬɤɢ ɩɨɜɟɪɯɧɨɫɬɢ ɧɚɝɪɟɜɚ. 

Ʉɨɦɩɥɟɤɫ ɨɱɢɫɬɤɢ ɩɨɜɟɪɯɧɨɫɬɢ ɧɚɝɪɟɜɚ ɨɬ ɲɥɚɤɨɜɚɧɢɹ ɢ ɡɚɧɨɫɚ ɜɤɥɸɱɚɟɬ: 

– ɨɛɞɭɜɤɭ ɬɨɩɤɢ ɜɨɞɨɣ ɚɩɩɚɪɚɬɚɦɢ ɬɢɩɚ ɈȽ (ɨɛɞɭɜɨɱɧɵɣ 

ɝɥɭɛɨɤɨɜɵɞɜɢɠɧɨɣ); 

– ɜɢɛɪɨɨɱɢɫɬɤɭ ɲɢɪɦɨɜɵɯ ɩɨɜɟɪɯɧɨɫɬɟɣ ɧɚɝɪɟɜɚ; 

– ɨɛɞɭɜɤɭ ɩɚɪɨɩɟɪɟɝɪɟɜɚɬɟɥɹ ɩɚɪɨɦ ɚɩɩɚɪɚɬɚɦɢ ɬɢɩɚ ɈȽ; 

– ɞɪɨɛɟɨɱɢɫɬɤɭ ɤɨɧɜɟɤɬɢɜɧɵɯ ɩɨɜɟɪɯɧɨɫɬɟɣ ɧɚɝɪɟɜɚ [13]. 
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2 ɏɚɪɚɤɬɟɪɧɵɟ ɜɵɛɪɨɫɵ ȽɊɗɋ 

 

Ɉɫɧɨɜɧɵɟ ɡɚɝɪɹɡɧɹɸɳɢɟ ɜɟɳɟɫɬɜɚ – ɷɬɨ ɡɨɥɚ, ɞɢɨɤɫɢɞ ɫɟɪɵ, ɨɤɫɢɞɵ ɚɡɨɬɚ, 

ɭɝɥɟɪɨɞɚ, ɜ ɱɚɫɬɧɨɫɬɢ, ɭɝɚɪɧɵɣ ɝɚɡ (CO), ɫɨɟɞɢɧɟɧɢɹ ɬɹɠёɥɵɯ ɦɟɬɚɥɥɨɜ, 

ɤɚɧɰɟɪɨɝɟɧɧɵɣ ɛɟɧɡɚɩɢɪɟɧ (ɋ20ɇ12). Ɍɨɱɧɵɣ ɫɨɫɬɚɜ ɜɵɛɪɨɫɨɜ ɪɚɡɧɢɬɫɹ ɜ 

ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɢɩɨɜ ɩɪɢɦɟɧɹɟɦɵɯ ɤɨɬɥɨɜ ɢ ɜɢɞɚ ɫɠɢɝɚɟɦɨɝɨ ɬɨɩɥɢɜɚ. 

ȼɞɨɛɚɜɨɤ, ɜɛɥɢɡɢ ɞɟɣɫɬɜɭɸɳɟɣ ȽɊɗɋ ɭɦɟɧɶɲɚɟɬɫɹ ɩɪɨɰɟɧɬɧɨɟ ɫɨɨɬɧɨɲɟɧɢɟ 

ɤɢɫɥɨɪɨɞɚ ɜ ɜɨɡɞɭɯɟ. ȽɊɗɋ ɜɵɞɟɥɹɸɬ ɨɤɨɥɨ 46% ɜɫɟɝɨ ɫɟɪɧɢɫɬɨɝɨ ɚɧɝɢɞɪɢɞɚ ɢ 

25% ɭɝɨɥɶɧɨɣ ɩɵɥɢ ɜɵɛɪɚɫɵɜɚɟɦɨɣ ɜ ɚɬɦɨɫɮɟɪɭ ɩɪɨɦɵɲɥɟɧɧɵɦɢ 

ɩɪɟɞɩɪɢɹɬɢɹɦɢ. ɋɟɪɧɢɫɬɵɣ ɚɧɝɢɞɪɢɞ, ɞɢɨɤɫɢɞ ɫɟɪɵ ɢ ɨɤɫɢɞɵ ɚɡɨɬɚ, ɩɟɪɟɧɨɫɹɬɫɹ 

ɧɚ ɛɨɥɶɲɢɟ ɪɚɫɫɬɨɹɧɢɹ ɢ ɨɫɚɠɞɚɸɬɫɹ ɫ ɨɫɚɞɤɚɦɢ, ɡɚɝɪɹɡɧɹɹ ɝɢɞɪɨ ɢ ɥɢɬɨɫɮɟɪɭ.  

Ɉɞɧɨ ɢɡ ɫɥɟɞɫɬɜɢɣ ɷɬɢɯ ɜɵɛɪɨɫɨɜ – ɤɢɫɥɨɬɧɵɟ ɞɨɠɞɢ. ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ 

ɛɵɥɢ ɪɚɫɫɦɨɬɪɟɧɵ ɩɪɨɛɥɟɦɵ ɬɨɥɶɤɨ ɡɨɥɨɭɥɚɜɥɢɜɚɧɢɹ. Ɍɚɤ ɠɟ ɫɭɳɟɫɬɜɭɟɬ 

ɩɪɨɛɥɟɦɚ ɡɚɝɪɹɡɧɟɧɢɹ ɜɨɞɧɨɝɨ ɛɚɫɫɟɣɧɚ. Ɉɫɨɛɟɧɧɨɫɬɶ ɩɪɟɞɩɪɢɹɬɢɣ  ɷɧɟɪɝɟɬɢɤɢ 

-ɷɬɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɛɨɥɶɲɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɱɢɫɬɨɣ ɜɨɞɵ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɞɥɹ 

ɫɨɡɞɚɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳ ɩɪɨɢɫɯɨɞɢɬ ɡɚɬɨɩɥɟɧɢɟ ɩɥɨɞɨɪɨɞɧɵɯ ɡɟɦɟɥɶ, ɚ ɢɧɨɝɞɚ ɢ 

ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ. ɋɨɡɞɚɧɧɵɟ ɫɨɨɪɭɠɟɧɢɹ ɧɚɪɭɲɚɸɬ ɩɟɪɜɨɧɚɱɚɥɶɧɵɣ ɪɟɱɧɨɣ 

ɬɨɤ, ɷɬɨ ɩɪɢɜɨɞɢɬ ɤ ɦɟɥɤɨɜɨɞɶɸ, ɚ ɬɚɤ ɠɟ ɢ ɢɡɦɟɧɟɧɢɸ ɬɟɱɟɧɢɹ ɝɪɭɧɬɨɜɵɯ ɜɨɞ. 

ɉɨɫɥɟɞɫɬɜɢɹ ɷɬɢɯ ɢɡɦɟɧɟɧɢɣ ɧɚɪɭɲɚɸɬ ɩɪɨɬɨɤɢ, ɢ ɜɨɡɧɢɤɚɸɬ ɛɨɥɨɬɚ ɢ 

ɡɚɫɨɥɟɧɢɟ ɩɨɱɜ, ɤɨɬɨɪɵɟ ɫɬɚɧɨɜɹɬɫɹ ɧɟɩɪɢɝɨɞɧɵɦɢ ɞɥɹ ɜɵɪɚɳɢɜɚɧɢɹ ɤɭɥɶɬɭɪ 

ɫɟɥɶɫɤɨɝɨ ɯɨɡɹɣɫɬɜɚ. Ƚɧɢɟɧɢɟ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ, ɜɨɡɧɢɤɚɸɳɟɟ ɜ ɫɥɟɞɫɬɜɢɢ 

ɡɚɬɨɩɥɟɧɢɹ ɩɪɢ ɫɨɨɪɭɠɟɧɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳ, ɩɪɢɜɨɞɢɬ ɤ ɧɟɝɚɬɢɜɧɵɦ ɢɡɦɟɧɟɧɢɹɦ 

ɩɪɢɪɨɞɵ. ɗɧɟɪɝɢɸ ɧɚ ȽɊɗɋ ɩɨɥɭɱɚɸɬ ɨɬ ɩɚɪɨɜɵɯ ɬɭɪɛɢɧ. ȼɨɡɧɢɤɚɸɳɢɣ ɨɬ 

ɧɚɝɪɟɜɚ ɩɚɪ ɢ ɰɢɪɤɭɥɢɪɭɟɬ ɱɟɪɟɡ ɜɨɞɨɟɦɵ. ɋɛɪɚɫɵɜɚɧɢɟ ɬɟɩɥɨɣ ɜɨɞɵ ɨɛɪɚɡɭɸɬ 

ɬɟɩɥɨɜɨɟ ɡɚɝɪɹɡɧɟɧɢɹ ɧɚ ȽɊɗɋ.  

Ɉɫɧɨɜɧɵɟ ɯɢɦɢɱɟɫɤɢɟ ɩɪɢɦɟɫɢ ȽɊɗɋ, ɜɵɛɪɚɫɵɜɚɟɦɵɟ ɜ ɚɬɦɨɫɮɟɪɭ, 

ɹɜɥɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɤɨɦɩɨɧɟɧɬɵ: 

Ɉɤɢɫɶ ɭɝɥɟɪɨɞɚ (ɋɈ) − ɝɚɡ, ɧɟ ɢɦɟɸɳɢɣ ɰɜɟɬɚ ɢ ɡɚɩɚɯɚ, ɢɧɨɝɞɚ ɟɝɨ 

ɧɚɡɵɜɚɸɬ «ɭɝɚɪɧɵɣ ɝɚɡ». Ɉɛɪɚɡɭɟɬɫɹ ɩɪɢ ɧɟɩɨɥɧɨɦ ɫɝɨɪɚɧɢɹ ɫɵɪɶɹ, ɚ ɬɚɤ ɠɟ ɩɪɢ 

ɧɟɯɜɚɬɤɟ ɤɢɫɥɨɪɨɞɚ. ɉɪɢ ɩɨɩɚɞɚɧɢɟ ɜ ɨɪɝɚɧɢɡɦ ɱɟɥɨɜɟɤɚ ɜ ɫɬɭɩɚɟɬ ɜ ɪɟɚɤɰɢɸ ɫ 

http://urban.plandex.ru/page/?pageid=34809#dioxid_sery
http://urban.plandex.ru/page/?pageid=34809#oksid_azota
http://urban.plandex.ru/page/?pageid=34809#oksid_ugleroda
http://urban.plandex.ru/page/?pageid=34809#benzapiren
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ɦɨɥɟɤɭɥɚɦɢ ɤɢɫɥɨɪɨɞɚ ɢ ɜɥɢɹɟɬ ɧɚ ɝɟɦɨɝɥɨɛɢɧ ɜ ɤɪɨɜɢ. ȼ ɩɪɨɰɟɫɫɟ ɪɟɚɤɰɢɢ 

ɩɪɨɢɫɯɨɞɹɬ ɩɨɛɨɱɧɵɟ ɞɟɣɫɬɜɢɹ, ɷɬɨ ɝɨɥɨɜɧɚɹ ɛɨɥɶ ɢ ɬɨɲɧɨɬɚ, ɚ ɩɪɢ ɜɵɫɨɤɢɯ 

ɞɨɡɚɯ ɫɦɟɪɬɶ. 

Ⱦɨɩɭɫɬɢɦɚɹ ɪɚɡɨɜɚɹ ɉȾɄ ɋɈ − 5 ɦɝ/ɦ3, ɚ ɫɪɟɞɧɟɫɭɬɨɱɧɚɹ − 3 ɦɝ/ɦ3. 

Ⱦɜɭɨɤɢɫɶ ɫɟɪɵ (SO2) (ɞɢɨɤɫɢɞ ɫɟɪɵ, ɫɟɪɧɢɫɬɵɣ ɚɧɝɢɞɪɢɞ) − ɛɟɫɰɜɟɬɧɵɣ 

ɝɚɡ ɫ ɪɟɡɤɢɦ ɡɚɩɚɯɨɦ. Ɉɛɪɚɡɭɟɬɫɹ ɜ ɩɪɨɰɟɫɫɟ ɫɝɨɪɚɧɢɹ ɫɟɪɨɫɨɞɟɪɠɚɳɢɯ 

ɢɫɤɨɩɚɟɦɵɯ ɜɢɞɨɜ ɬɨɩɥɢɜɚ, ɜ ɨɫɧɨɜɧɨɦ ɭɝɥɹ, ɚ ɬɚɤɠɟ ɩɪɢ ɩɟɪɟɪɚɛɨɬɤɟ ɫɟɪɧɢɫɬɵɯ 

ɪɭɞ. Ɇɚɤɫɢɦɚɥɶɧɚɹ ɪɚɡɨɜɚɹ ɉȾɄ ɞɥɹ ɞɢɨɤɫɢɞɚ ɫɟɪɵ ɫɨɫɬɚɜɥɹɟɬ 0,5 ɦɝ/ɦ3, ɚ 

ɫɪɟɞɧɟɫɭɬɨɱɧɚɹ − 0,05 ɦɝ/ɦ3.  

Ɉɤɢɫɥɵ ɚɡɨɬɚ (ɨɤɫɢɞ ɢ ɞɢɨɤɫɢɞ ɚɡɨɬɚ) − ɝɚɡɨɨɛɪɚɡɧɵɟ ɜɟɳɟɫɬɜɚ: ɦɨɧɨɨɤɫɢɞ 

ɚɡɨɬɚ NɈ ɢ ɞɢɨɤɫɢɞ ɚɡɨɬɚ NO2 ɨɛɴɟɞɢɧɹɸɬɫɹ ɨɞɧɨɣ ɨɛɳɟɣ ɮɨɪɦɭɥɨɣ NOX. ɉɪɢ 

ɜɫɟɯ ɩɪɨɰɟɫɫɚɯ ɝɨɪɟɧɢɹ ɨɛɪɚɡɭɸɬɫɹ ɨɤɢɫɥɵ ɚɡɨɬɚ, ɩɪɢɱɟɦ ɛɨɥɶɲɟɣ ɱɚɫɬɶɸ ɜ ɜɢɞɟ 

ɨɤɫɢɞɚ.  

ȼ ɥɟɬɧɢɣ ɩɟɪɢɨɞ ɩɪɢ ɢɧɬɟɧɫɢɜɧɨɦ ɫɨɥɧɟɱɧɨɦ ɨɛɥɭɱɟɧɢɢ 

ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶɸ 12-14 ɱ ɜɫɥɟɞɫɬɜɢɟ ɜɵɫɨɤɨɣ ɪɚɫɬɜɨɪɢɦɨɫɬɢ ɜ ɜɨɞɟ (ɨɛɥɚɤɚ, 

ɞɨɠɞɶ) ɢ ɫɨɪɛɰɢɢ ɧɚ ɭɜɥɚɠɧɟɧɧɵɯ ɩɨɜɟɪɯɧɨɫɬɹɯ ɚɡɨɬɧɚɹ ɤɢɫɥɨɬɚ ɛɵɫɬɪɨ 

ɜɵɩɚɞɚɟɬ ɧɚ ɡɟɦɧɭɸ ɩɨɜɟɪɯɧɨɫɬɶ.  

Ɇɚɤɫɢɦɚɥɶɧɚɹ ɪɚɡɨɜɚɹ ɉȾɄ ɞɢɨɤɫɢɞɚ ɚɡɨɬɚ ɫɨɫɬɚɜɥɹɟɬ 0,2 ɦɝ/ɦ3.ɉɪɢ 

ɤɨɧɰɟɧɬɪɚɰɢɹɯ ɫɜɵɲɟ 0,15 ɦɝ/ɦ3 ɜɨɡɧɢɤɚɸɬ ɨɫɬɪɵɟ ɡɚɛɨɥɟɜɚɧɢɹ ɨɪɝɚɧɨɜ 

ɞɵɯɚɧɢɹ 

Ɉɡɨɧ (Ɉ3) − ɝɚɡ ɫ ɯɚɪɚɤɬɟɪɧɵɦ ɡɚɩɚɯɨɦ, ɛɨɥɟɟ ɫɢɥɶɧɵɣ ɨɤɢɫɥɢɬɟɥɶ, ɱɟɦ 

ɤɢɫɥɨɪɨɞ. ȿɝɨ ɨɬɧɨɫɹɬ ɤ ɧɚɢɛɨɥɟɟ ɬɨɤɫɢɱɧɵɦ ɢɡ ɜɫɟɯ ɨɛɵɱɧɵɯ ɡɚɝɪɹɡɧɹɸɳɢɯ 

ɜɨɡɞɭɯ ɩɪɢɦɟɫɟɣ. ȼ ɧɢɠɧɟɦ ɚɬɦɨɫɮɟɪɧɨɦ ɫɥɨɟ ɨɡɨɧ ɨɛɪɚɡɭɟɬɫɹ ɜ ɪɟɡɭɥɶɬɚɬɟ 

ɮɨɬɨɯɢɦɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɫ ɭɱɚɫɬɢɟɦ ɞɢɨɤɫɢɞɚ ɚɡɨɬɚ ɢ ɥɟɬɭɱɢɯ ɨɪɝɚɧɢɱɟɫɤɢɯ 

ɫɨɟɞɢɧɟɧɢɣ (ɅɈɋ). Ɉɡɨɧ ɨɬɧɨɫɹɬ ɤ 1-ɦɭ ɤɥɚɫɫɭ ɨɩɚɫɧɨɫɬɢ, ɩɪɢ ɷɬɨɦ ɦɚɤɫɢɦɚɥɶɧɨ 

ɪɚɡɨɜɚɹ ɉȾɄ ɫɨɫɬɚɜɥɹɟɬ 0,16 ɦɝ/ɦ3, ɚ ɫɪɟɞɧɟɫɭɬɨɱɧɚɹ – 0,03 ɦɝ/ɦ3.  

ɍɝɥɟɜɨɞɨɪɨɞɵ−ɯɢɦɢɱɟɫɤɢɟ ɫɨɟɞɢɧɟɧɢɹ ɭɝɥɟɪɨɞɚ ɢ ɜɨɞɨɪɨɞɚ. Ʉ ɧɢɦ 

ɨɬɧɨɫɹɬ ɬɵɫɹɱɢ ɪɚɡɥɢɱɧɵɯ ɡɚɝɪɹɡɧɹɸɳɢɯ ɚɬɦɨɫɮɟɪɭ ɜɟɳɟɫɬɜ, ɫɨɞɟɪɠɚɳɢɯɫɹ ɜ 

ɧɟɫɝɨɪɟɜɲɟɦ ɛɟɧɡɢɧɟ, ɠɢɞɤɨɫɬɹɯ, ɩɪɢɦɟɧɹɟɦɵɯ ɜ ɯɢɦɱɢɫɬɤɟ, ɩɪɨɦɵɲɥɟɧɧɵɯ 

ɪɚɫɬɜɨɪɢɬɟɥɹɯ ɢ ɬ.ɞ. Ɇɧɨɝɢɟ ɭɝɥɟɜɨɞɨɪɨɞɵ ɨɩɚɫɧɵ ɫɚɦɢ ɩɨ ɫɟɛɟ. ɇɚɩɪɢɦɟɪ, 
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ɛɟɧɡɨɥ, ɨɞɢɧ ɢɡ ɤɨɦɩɨɧɟɧɬɨɜ ɛɟɧɡɢɧɚ, ɦɨɠɟɬ ɜɵɡɜɚɬɶ ɥɟɣɤɟɦɢɸ, ɚ ɝɟɤɫɚɧ − 

ɬɹɠɟɥɵɟ ɩɨɪɚɠɟɧɢɹ ɧɟɪɜɧɨɣ ɫɢɫɬɟɦɵ ɱɟɥɨɜɟɤɚ. Ȼɭɬɚɞɢɟɧ ɹɜɥɹɟɬɫɹ ɫɢɥɶɧɵɦ 

ɤɚɧɰɟɪɨɝɟɧɨɦ.  

ɉɵɥɢ ɤɨɬɪɵɟ ɨɛɪɚɡɭɸɬɫɹ ɜ ɩɪɨɰɟɫɫɚɯ ɩɪɨɢɡɜɨɞɫɬɜɚ ɨɛɵɱɧɨ ɩɨɞɪɚɡɞɟɥɹɸɬ 

ɧɚ 4 ɜɢɞɚ:  

ɉɟɪɜɵɣ ɜɢɞ, ɷɬɨ ɦɟɯɚɧɢɱɟɫɤɚɹ ɩɵɥɶ ɤɨɬɨɪɚɹ ɨɛɪɚɡɭɟɬɫɹ ɜ ɪɟɡɭɥɶɬɚɬɟ 

ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɫɵɪɶё ɫ ɢɡɦɟɥɶɱɟɧɢɟɦ ɟɝɨ ɧɚ ɛɨɥɟɟ ɦɟɥɤɢɟ ɮɪɚɤɰɢɢ ɢɥɢ ɜ 

ɪɟɡɭɥɶɬɚɬɟ ɦɟɯ ɨɛɪɚɛɨɬɤɢ, ɡɚɜɢɫɢɬ ɨɬ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ 

ɩɪɨɰɟɫɫɚ;  

ȼɬɨɪɨɣ ɜɢɞ, ɷɬɨ ɜɨɡɝɨɧɵ. ȼɨɡɝɨɧɵ ɨɛɪɚɡɭɸɬɫɹ ɜ ɪɟɡɭɥɶɬɚɬɟ ɨɯɥɚɠɞɟɧɢɹ 

ɝɚɡɨɜ;  

Ɍɪɟɬɢɣ ɜɢɞ, ɷɬɨ ɥɟɬɭɱɚɹ ɡɨɥɚ ɤɨɬɨɪɚɹ ɨɛɪɚɡɭɟɬɫɹ ɜ ɪɟɡɭɥɶɬɚɬɟ ɝɨɪɟɧɢɹ 

ɬɨɩɥɢɜɚ;  

 ɉɪɨɦɵɲɥɟɧɧɚɹ ɫɚɠɚ, ɷɬɨ ɫɥɟɞɫɬɜɢɹ ɩɪɨɰɟɫɫɨɜ ɪɟɚɤɰɢɢ ɭɝɥɟɪɨɞɚ ɢ 

ɤɢɫɥɨɪɨɞɚ ɩɨɞ ɜɨɡɞɟɣɫɬɜɢɟɦ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɪɟɠɢɦɨɜ  

Ɉɫɧɨɜɧɨɣ ɩɚɪɚɦɟɬɪ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɣ ɜɡɜɟɲɟɧɧɵɟ ɱɚɫɬɢɰɵ, − ɷɬɨ ɢɯ 

ɪɚɡɦɟɪ, ɤɨɬɨɪɵɣ ɤɨɥɟɛɥɟɬɫɹ ɜ ɲɢɪɨɤɢɯ ɩɪɟɞɟɥɚɯ ɨɬ 0,1 ɞɨ 850 ɦɤɦ. ɂɡ ɷɬɨɣ 

ɝɚɦɦɵ ɧɚɢɛɨɥɟɟ ɨɩɚɫɧɵ ɱɚɫɬɢɰɵ ɨɬ 0,5 ɞɨ 5 ɦɤɦ, ɩɨɫɤɨɥɶɤɭ ɨɧɢ ɨɫɟɞɚɸɬ ɜ 

ɞɵɯɚɬɟɥɶɧɵɯ ɩɭɬɹɯ, ɢ ɢɦɟɧɧɨ ɢɯ ɜɞɵɯɚɟɬ ɱɟɥɨɜɟɤ [6]. 

ȼ ɷɬɨɣ ɪɚɛɨɬɟ ɪɚɫɫɦɨɬɪɟɧɵ ɩɪɨɛɥɟɦɵ ɭɥɚɜɥɢɜɚɧɢɹ ɬɜɟɪɞɵɯ ɱɚɫɬɢɰ ɢ 

ɪɚɫɫɦɨɬɪɟɧɵ ɜɚɪɢɚɧɬɵ ɪɟɲɟɧɢɹ ɩɪɨɛɥɟɦɵ ɡɨɥɨɭɥɚɜɥɢɜɚɧɢɹ ɫ ɩɨɦɨɳɶɸ 

ɚɩɩɚɪɚɬɧɨɣ ɨɱɢɫɬɤɢ. ȼ Ɍɚɛɥɢɰɟ 1 ɩɨɤɚɡɚɧɵ ɞɚɧɧɵɟ ɫɨɞɟɪɠɚɧɢɹ ɬɜɟɪɞɵɯ ɱɚɫɬɢɰ 

ɜ ɨɬɯɨɞɹɳɢɯ ɝɚɡɚɯ ɧɚ ȽɊɗɋ, ɤɨɬɨɪɵɟ ɡɧɚɱɢɬɟɥɶɧɨ ɩɪɟɜɵɲɚɸɬ ɧɨɪɦɵ ɉȾȼ ɞɥɹ 

ɤɨɬɥɨ-ɚɝɪɟɝɚɬɨɜ. 
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Ɍɚɛɥɢɰɚ 1 – Ȼɥɨɤ № 1, ɫɦɟɫɶ ɭɝɥɹ Ȼɚɢɧ-Ɂɭɪɯɟ-Ɂɚɝɭɫɬɚɣɫɤɢɣ 

Ɋɚɫɱɟɬɧɵɟ ɜɟɥɢɱɢɧɵ Ɉɛɨɡɧɚɱɟɧɢɹ ȿɞ. ɢɡɦɟɪɟɧɢɹ Ⱦɨ Ɂɍɍ 
Na – 170 Ɇɜɬ 

Ⱦɨ Ɂɍɍ 
Na ~ 200 Ɇɜɬ 

Ɉɛɴɟɦɧɵɣ ɪɚɫɯɨɞ ɝɚɡɚ ɜ 
ɝɚɡɨɯɨɞɟ ɩɪɢ ɪɚɛɨɱɢɯ 

ɭɫɥɨɜɢɹɯ 

Qɨɝ ɦ3/ɫ 368,92 434,25 

Ɉɛɴɟɦɧɵɣ ɪɚɫɯɨɞ ɝɚɡɚ ɜ 
ɝɚɡɨɯɨɞɟ ɩɪɢ 

ɧɨɪɦɚɥɶɧɵɯ ɭɫɥɨɜɢɹɯ 

𝑄ˑг𝑁  ɧɦ3/ɫ 211,7 252,21 

Ɇɚɫɫɨɜɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ 
ɡɨɥɵ 

ɇi ɝ/ɦ3 10 13,6 

Ɇɚɫɫɨɜɵɣ ɜɵɛɪɨɫ ɡɨɥɵ Ɇɧ ɝ/ɫ 4119,12 4846,02 
Ɍɟɦɩɟɪɚɬɭɪɚ ɭɯɨɞɹɳɢɯ 

ɝɚɡɨɜ 
Ɍɭɯ 

0ɋ 156 183 

 

Ɍɚɛɥɢɰɚ 2 – Ȼɥɨɤ № 2, ɭɝɥɶ Ɉɤɢɧɨ-Ʉɥɸɱɢ 

Ɋɚɫɱɟɬɧɵɟ ɜɟɥɢɱɢɧɵ Ɉɛɨɡɧɚɱɟɧɢɹ ȿɞ. ɢɡɦɟɪɟɧɢɹ Ⱦɨ Ɂɍɍ 
Na – 181 Ɇɜɬ 

Ⱦɨ Ɂɍɍ 
Na ~ 200 Ɇɜɬ 

Ɉɛɴɟɦɧɵɣ ɪɚɫɯɨɞ ɝɚɡɚ ɜ 
ɝɚɡɨɯɨɞɟ ɩɪɢ ɪɚɛɨɱɢɯ 

ɭɫɥɨɜɢɹɯ 

Qɨɝ ɦ3/ɫ 412,3 455,58 

Ɉɛɴɟɦɧɵɣ ɪɚɫɯɨɞ ɝɚɡɚ ɜ 
ɝɚɡɨɯɨɞɟ ɩɪɢ 

ɧɨɪɦɚɥɶɧɵɯ ɭɫɥɨɜɢɹɯ 

𝑄ˑг𝑁  ɧɦ3/ɫ 240,61 265,86 

Ɇɚɫɫɨɜɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ 
ɡɨɥɵ 

ɇi ɝ/ɦ3 22,95 25,35 

Ɇɚɫɫɨɜɵɣ ɜɵɛɪɨɫ ɡɨɥɵ Ɇɧ ɝ/ɫ 4157,86 4594,32 
Ɍɟɦɩɟɪɚɬɭɪɚ ɭɯɨɞɹɳɢɯ 

ɝɚɡɨɜ 
Ɍɭɯ 

0ɋ 154 170 

 

Ɍɚɛɥɢɰɚ 3 – Ȼɥɨɤ № 3, ɫɦɟɫɶ ɭɝɥɹ Ȼɚɢɧ-Ɂɭɪɯɟ-Ɂɚɝɭɫɬɚɣɫɤɢɣ 

Ɋɚɫɱɟɬɧɵɟ ɜɟɥɢɱɢɧɵ Ɉɛɨɡɧɚɱɟɧɢɹ ȿɞ. ɢɡɦɟɪɟɧɢɹ Ⱦɨ Ɂɍɍ 
Na – 170 Ɇɜɬ 

Ⱦɨ Ɂɍɍ 
Na ~ 200 Ɇɜɬ 

Ɉɛɴɟɦɧɵɣ ɪɚɫɯɨɞ ɝɚɡɚ ɜ 
ɝɚɡɨɯɨɞɟ ɩɪɢ ɪɚɛɨɱɢɯ 

ɭɫɥɨɜɢɹɯ 

Qɨɝ ɦ3/ɫ 331,54 399,05 

Ɉɛɴɟɦɧɵɣ ɪɚɫɯɨɞ ɝɚɡɚ ɜ 
ɝɚɡɨɯɨɞɟ ɩɪɢ 

ɧɨɪɦɚɥɶɧɵɯ ɭɫɥɨɜɢɹɯ 

𝑄ˑг𝑁  ɧɦ3/ɫ 201,65 237,231 

Ɇɚɫɫɨɜɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ 
ɡɨɥɵ 

ɇi ɝ/ɦ3 10,75 12,64 

Ɇɚɫɫɨɜɵɣ ɜɵɛɪɨɫ ɡɨɥɵ Ɇɧ ɝ/ɫ 2166,27 2548,55 
Ɍɟɦɩɟɪɚɬɭɪɚ ɭɯɨɞɹɳɢɯ 

ɝɚɡɨɜ 
Ɍɭɯ 

0ɋ 138 163 
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ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɧɨɪɦɚɦɢ ɜɵɛɪɨɫɨɜ ɞɥɹ ɦɨɳɧɵɯ ȽɊɗɋ ɢ Ɍɗɐ ɫɬɟɩɟɧɶ 

ɭɥɚɜɥɢɜɚɧɢɹ ɡɨɥɵ ɞɨɥɠɧɚ ɛɵɬɶ ɧɟ ɦɟɧɟɟ 98-99,5%, ɜɨɡɪɚɫɬɚɹ ɫ ɭɜɟɥɢɱɟɧɢɟɦ 

ɦɨɳɧɨɫɬɢ ɫɬɚɧɰɢɣ. ɇɚ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɫɨɞɟɪɠɚɧɢɟ ɬɜɟɪɞɵɯ ɱɚɫɬɢɰ 350 ɦɝ/ɧɦ3 

ɞɥɹ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɤɨɬɥɨɜ ɢ 150 ɦɝ/ɧɦ3 ɞɥɹ ɤɨɬɥɨɜ ɜɨɞɨɝɪɟɣɧɵɯ . ȼ ɩɟɪɫɩɟɤɬɢɜɟ 

ɧɨɪɦɵ ɜɵɛɪɨɫɨɜ ɛɭɞɭɬ ɭɦɟɧɶɲɚɬɫɹ ɞɨ ɟɜɪɨɩɟɣɫɤɢɯ ɧɨɪɦ. Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɬɚɤɢɯ 

ɜɵɫɨɤɢɯ ɬɪɟɛɨɜɚɧɢɣ ɧɟɨɛɯɨɞɢɦ ɬɳɚɬɟɥɶɧɵɣ ɜɵɛɨɪ ɬɢɩɚ ɡɨɥɨɭɥɚɜɥɢɜɚɸɳɢɯ 

ɭɫɬɪɨɣɫɬɜ. Ʉɚɱɟɫɬɜɟɧɧɨɟ ɭɥɚɜɥɢɜɚɧɢɟ ɡɨɥɵ ɨɛɟɫɩɟɱɢɜɚɟɬ ɧɚɞɟɠɧɭɸ ɪɚɛɨɬɭ 

ɞɵɦɨɫɨɫɨɜ, ɭɦɟɧɶɲɚɟɬ ɧɟɝɚɬɢɜɧɭɸ ɧɚɝɪɭɡɤɭ ɧɚ ɡɞɨɪɨɜɶɟ ɱɟɥɨɜɟɤɚ ɢ 

ɨɤɪɭɠɚɸɳɟɸ ɫɪɟɞɭ.  

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɧɚ ɷɥɟɤɬɪɨɫɬɚɧɰɢɹɯ ɧɚɢɛɨɥɶɲɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ 

ɩɨɥɭɱɢɥɢ ɷɥɟɤɬɪɨɮɢɥɶɬɪɵ, ɦɨɤɪɵɟ ɡɨɥɨɭɥɨɜɢɬɟɥɢ ɫ ɬɪɭɛɚɦɢ ȼɟɧɬɭɪɢ ɢɥɢ ɛɟɡ 

ɩɨɫɥɟɞɧɢɯ, ɚ ɬɚɤɠɟ ɛɚɬɚɪɟɣɧɵɟ ɰɢɤɥɨɧɵ. ɉɨɫɥɟɞɧɢɟ ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɧɚɪɹɞɭ ɫ 

ɟɞɢɧɢɱɧɵɦɢ ɰɢɤɥɨɧɚɦɢ ɤɚɤ ɩɟɪɜɚɹ ɫɬɭɩɟɧɶ ɭɥɚɜɥɢɜɚɧɢɹ ɧɚ ɤɪɭɩɧɵɯ ɤɨɬɟɥɶɧɵɯ 

ɭɫɬɚɧɨɜɤɚɯ, ɚ ɬɚɤɠɟ ɩɪɢɦɟɧɹɸɬɫɹ ɜ ɦɟɥɤɢɯ ɤɨɬɟɥɶɧɵɯ. 

ɇɨ ɩɪɢ ɷɬɨɦ ɫɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɨɛɨɪɭɞɨɜɚɧɢɟ ɪɚɡɪɚɛɨɬɚɧɧɨɟ ɪɚɧɟɟ ɜ 

ɋɨɜɟɬɫɤɨɦ ɫɨɸɡɟ ɞɨɫɬɢɝɚɥɨ ɬɪɟɛɨɜɚɧɢɟɦ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɬɨɝɨ ɜɪɟɦɟɧɢ ɢ ɜ 

ɫɨɜɪɟɦɟɧɧɨɣ ɩɪɨɦɵɲɥɟɧɧɨɣ ɨɬɪɚɫɥɢ ɨɧɨ ɭɠɟ ɧɟ ɦɨɠɟɬ ɞɨɫɬɢɱɶ ɬɪɟɛɭɟɦɵɯ 

ɪɟɡɭɥɶɬɚɬɨɜ.  

ɉɪɨɛɥɟɦɚ ɤɨɬɨɪɚɹ ɨɫɬɪɨ ɫɬɨɢɬ ɧɚ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɜ ɨɱɢɫɬɤɟ ɨɬɯɨɞɹɳɢɯ 

ɝɚɡɨɜ – ɷɬɨ ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɨɜɟɫɬɢ ɪɟɤɨɧɫɬɪɭɤɰɢɸ ɜ ɫɬɟɫɧёɧɧɵɯ ɭɫɥɨɜɢɹɯ 

ɫɭɳɟɫɬɜɭɸɳɢɯ ɭɫɬɚɧɨɜɨɤ ɫɬɚɧɰɢɣ, ɤɨɬɨɪɵɟ ɛɵɥɢ ɡɚɩɪɨɟɤɬɢɪɨɜɚɧɵ ɩɨ 

ɫɨɜɟɬɫɤɢɦ ɧɨɪɦɚɦ. ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫɬɚɪɨɝɨ ɨɛɪɚɡɰɚ ɷɬɨ ɦɨɠɧɨ 

ɞɨɫɬɢɱɶ ɬɨɥɶɤɨ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɝɚɛɚɪɢɬɨɜ ɚɩɩɚɪɚɬɚ. ɗɬɨ ɨɛɭɫɥɨɜɥɟɧɨ ɡɚɤɨɧɚɦɢ 

ɬɟɪɦɨɞɢɧɚɦɢɤɢ. Ɍɚɤ ɤɚɤ ɞɥɹ ɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɨɝɨ ɭɥɚɜɥɢɜɚɧɢɹ ɬɪɟɛɭɟɬɫɹ ɫɧɢɡɢɬɶ 

ɫɤɨɪɨɫɬɶ ɝɚɡɚ ɜ ɷɥɟɤɬɪɨɮɢɥɶɬɪɟ, ɬ. ɟ ɭɜɟɥɢɱɢɬɶ ɜɪɟɦɹ ɡɚɪɹɠɟɧɢɹ ɱɚɫɬɢɰ. ȼ ɫɜɹɡɢ 

ɫ ɷɬɢɦ ɧɚ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɧɚɭɱɧɵɦɢ ɨɪɝɚɧɢɡɚɰɢɹɦɢ ɩɪɨɜɨɞɹɬɫɹ ɷɤɫɩɟɪɢɦɟɧɬɵ ɜ 

ɨɛɥɚɫɬɢ ɷɥɟɤɬɪɨɫɬɚɬɢɤɢ ɢ ɢɡɭɱɚɸɬɫɹ ɪɟɠɢɦɵ ɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ 

ɧɚ ɱɚɫɬɢɰɵ ɷɥɟɤɬɪɢɱɟɫɬɜɨɦ, ɬ. ɟ ɢɨɧɢɡɚɰɢɹ.  

ȼ ɫɜɹɡɢ ɫ ɬɟɪɪɢɬɨɪɢɚɥɶɧɵɦ ɧɚɯɨɠɞɟɧɢɟɦ ɡɚɥɟɠɟɣ ɭɝɥɹ ɜ ɪɟɝɢɨɧɚɯ ɫ 

ɩɪɟɨɛɥɚɞɚɧɢɟɦ ɬɟɦɩɟɪɚɬɭɪ ɧɢɠɟ ɬɨɱɤɢ ɡɚɦɟɪɡɚɧɢɹ ɢ ɬɚɦ ɠɟ ɪɚɡɦɟɳɟɧɵ 
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ɩɪɟɞɩɪɢɹɬɢɹ ɩɨɬɪɟɛɢɬɟɥɢ ɷɬɨɣ ɪɭɞɵ, ɬɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɦɨɤɪɨɣ ɨɱɢɫɬɤɢ, 

ɫɨɞɟɪɠɚɧɢɟ ɢ ɭɬɢɥɢɡɚɰɢɹ ɯɢɦɢɱɟɫɤɢɯ ɪɚɫɬɜɨɪɨɜ, ɫɬɚɧɨɜɢɬɫɹ ɩɪɨɛɥɟɦɚɬɢɱɧɵɦ ɢ 

ɞɨɪɨɝɨɫɬɨɹɳɢɦ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɜ ɷɧɟɪɝɟɬɢɤɟ ɪɭɤɚɜɧɵɯ ɚɩɩɚɪɚɬɨɜ ɧɚ ɞɚɧɧɵɣ 

ɦɨɦɟɧɬ ɧɟ ɞɚɥɨ ɷɮɮɟɤɬɢɜɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɧɚ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɤɨɬɥɚɯ. ɇɚ ɞɚɧɧɵɣ 

ɦɨɦɟɧɬ ɧɟ ɢɦɟɹ ɪɚɡɪɚɛɨɬɨɤ ɤ ɫɨɡɞɚɧɢɸ ɧɟ ɞɨɪɨɝɨɣ ɢ ɨɱɟɧɶ ɩɪɨɱɧɨɣ ɬɤɚɧɢ, ɞɟɥɚɟɬ  

ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɪɭɤɚɜɧɵɯ ɮɢɥɶɬɪɨɜ ɮɢɧɚɧɫɨɜɨ ɧɟ ɪɟɧɬɚɛɟɥɶɧɨ. Ɇɵ ɞɨɥɠɧɵ 

ɩɨɧɢɦɚɬɶ, ɱɬɨ ɡɚɬɪɚɬɵ ɧɚ ɩɨɥɭɱɟɧɢɟ ɷɧɟɪɝɢɢ ɞɨɥɠɧɵ ɛɵɬɶ ɬɨɠɟ ɪɚɡɭɦɧɵɦɢ. ȼ 

ɫɜɹɡɢ ɫ ɜɵɲɟ ɢɡɥɨɠɟɧɧɵɦ ,ɧɚ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɫɚɦɨɟ ɞɟɲɟɜɨɟ ɪɟɲɟɧɢɟ, ɩɨ 

ɞɨɫɬɢɠɟɧɢɸ ɬɪɟɛɨɜɚɧɢɣ ɭɥɚɜɥɢɜɚɧɢɹ ɬɜɟɪɞɵɯ ɱɚɫɬɢɰ ɜ ɷɧɟɪɝɟɬɢɤɟ ɷɬɨ 

ɷɥɟɤɬɪɨɮɢɥɶɬɪ. ɇɨ ɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɷɥɟɤɬɪɨɮɢɥɶɬɪɚ ɫɭɳɟɫɬɜɭɸɬ ɡɚɞɚɱɢ ɩɪɢ 

ɫɠɢɝɚɧɢɢ ɜɵɫɨɤɨɨɦɧɨɝɨ ɭɝɥɹ. ɇɚ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɷɬɢ ɡɚɞɚɱɢ ɭɫɩɟɲɧɨ ɪɟɲɚɸɬɫɹ 

ɧɚ Ɋɟɮɬɢɧɫɤɨɣ ȽɊɗɋ, Ɉɦɫɤɨɣ Ɍɗɐ 5 ɢ ɬɞ., ɜɡɚɦɟɧ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɪɭɤɚɜɧɵɯ 

ɮɢɥɶɬɪɨɜ ɢɦɩɨɪɬɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ, ɤɨɬɨɪɵɟ ɧɟ ɫɦɨɝɥɢ ɪɚɛɨɬɚɬɶ ɩɪɢ ɜɵɫɨɤɨ-

ɚɛɪɚɡɢɜɧɨɣ ɭɝɨɥɶɧɨɣ ɩɵɥɢ.  

 

2.1 ɋɨɫɬɚɜ ɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɭɝɥɹ  

 

Ɂɚɝɭɫɬɚɣɫɤɨɟ ɦɟɫɬɨɪɨɠɞɟɧɢɟ – ɪɟɡɟɪɜɧɨɟ ɩɨɥɟ ɪɚɡɪɟɡɚ ɏɨɥɛɨɥɶɞɠɢɧɫɤɢɣ 

ɫ ɚɧɚɥɨɝɢɱɧɵɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ ɤɚɱɟɫɬɜɚ ɭɝɥɹ ɢ ɜ ɨɫɧɨɜɧɨɦ ɩɪɟɞɧɚɡɧɚɱɟɧɨ 

ɞɥɹ ɩɨɞɡɟɦɧɨɣ ɨɬɪɚɛɨɬɤɢ. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɜɟɞɭɬɫɹ ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ 

ɤ ɨɫɜɨɟɧɢɸ ɭɱɚɫɬɤɚ Ɂɚɝɭɫɬɚɣɫɤɨɝɨ ɦɟɫɬɨɪɨɠɞɟɧɢɹ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɨɝɨ ɞɥɹ 

ɨɬɪɚɛɨɬɤɢ ɨɬɤɪɵɬɵɦ ɫɩɨɫɨɛɨɦ ɫɢɥɚɦɢ ɈɈɈ «Ɉɪɯɨɧ-1» [7].  
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Ɍɚɛɥɢɰɚ 4 – Ʉɚɱɟɫɬɜɟɧɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɭɝɥɹ «ɪɚɡɪɟɡɚ «Ɂɚɝɭɫɬɚɣɫɤɢɣ» 

ɉɨɤɚɡɚɬɟɥɶ 
ȿɞɢɧɢɰɵ 

ɢɡɦɟɪɟɧɢɣ 
ȼɟɥɢɱɢɧɚ 

ȼɥɚɝɚ ɨɛɳɚɹ % ɧɟ ɛɨɥɟɟ 24,7 

Ɂɨɥɶɧɨɫɬɶ ɧɚ ɫɭɯɭɸ ɦɚɫɫɭ % ɧɟ ɛɨɥɟɟ 21,7 

ɇɢɡɲɚɹ ɬɟɩɥɨɬɚ ɫɝɨɪɚɧɢɹ ɤɤɚɥ/ɤɝ ɧɟ ɦɟɧɟɟ 3800 

ɉɪɟɞɟɥɶɧɨɟ ɦɢɧɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ 

ɤɚɥɨɪɢɣɧɨɫɬɢ ɧɢɡɲɟɣ ɬɟɩɥɨɬɵ ɫɝɨɪɚɧɢɹ 
ɤɤɚɥ/ɤɝ 3500 

ɉɪɟɞɟɥɶɧɨɟ ɦɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ 

ɤɚɥɨɪɢɣɧɨɫɬɢ ɧɢɡɲɟɣ ɬɟɩɥɨɬɵ ɫɝɨɪɚɧɢɹ 
ɤɤɚɥ/ɤɝ – 

Ʌɟɬɭɱɢɟ (ɧɚ ɫɭɯɭɸ ɛɟɡɡɨɥɶɧɭɸ ɦɚɫɫɭ) % 40,9 

ɋɟɪɚ % 0,7 

Ɍɟɦɩɟɪɚɬɭɪɚ ɩɥɚɜɥɟɧɢɹ ɡɨɥɵ (ɜ ɨɤɢɫɥɢɬɟɥɶɧɨɣ 

ɚɬɦɨɫɮɟɪɟ):  

ɇɚɱɚɥɶɧɨɣ ɞɟɮɨɪɦɚɰɢɢ ɨ ɋ 1260 

Ʉɥɚɫɫ ɤɪɭɩɧɨɫɬɢ ɦɦ 0-300 

ɏɢɦɢɱɟɫɤɢɣ ɫɨɫɬɚɜ ɡɨɥɵ (ɧɚ ɫɭɯɭɸ ɦɚɫɫɭ):  
 

SiO2 % 51,4 

Al2O3 % 24,9 

Fe2O3 % 9,3 

CaO % 9,8 

Na2O % 0,4 

K2O % 1,6 

MgO % 1,3 

TiO2 % 0,9 
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Ɍɚɛɥɢɰɚ 5 – Ʉɚɱɟɫɬɜɟɧɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɭɝɥɹ ɪɚɡɪɟɡɚ «Ȼɚɢɧ-Ɂɭɪɯɟ» 

ɉɨɤɚɡɚɬɟɥɶ 
ȿɞɢɧɢɰɵ 

ɢɡɦɟɪɟɧɢɣ 
ȼɟɥɢɱɢɧɚ 

ȼɥɚɝɚ ɨɛɳɚɹ % 23,5 

Ɂɨɥɶɧɨɫɬɶ ɧɚ ɫɭɯɭɸ ɦɚɫɫɭ % 21,6 

ɇɢɡɲɚɹ ɬɟɩɥɨɬɚ ɫɝɨɪɚɧɢɹ ɤɤɚɥ/ɤɝ 4100 

ɉɪɟɞɟɥɶɧɨɟ ɦɢɧɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ 

ɤɚɥɨɪɢɣɧɨɫɬɢ ɧɢɡɲɟɣ ɬɟɩɥɨɬɵ ɫɝɨɪɚɧɢɹ 
ɤɤɚɥ/ɤɝ ≤3600 

ɉɪɟɞɟɥɶɧɨɟ ɦɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ 

ɤɚɥɨɪɢɣɧɨɫɬɢ ɧɢɡɲɟɣ ɬɟɩɥɨɬɵ ɫɝɨɪɚɧɢɹ 
ɤɤɚɥ/ɤɝ ― 

Ʌɟɬɭɱɢɟ (ɧɚ ɫɭɯɭɸ ɛɟɡɡɨɥɶɧɭɸ ɦɚɫɫɭ) % 44,0 

ɋɟɪɚ % 0,7 

Ɍɟɦɩɟɪɚɬɭɪɚ ɩɥɚɜɥɟɧɢɹ ɡɨɥɵ (ɜ ɨɤɢɫɥɢɬɟɥɶɧɨɣ 

ɚɬɦɨɫɮɟɪɟ):  
 

ɇɚɱɚɥɶɧɨɣ ɞɟɮɨɪɦɚɰɢɢ ɨɋ 1230 

Ʉɥɚɫɫ ɤɪɭɩɧɨɫɬɢ ɦɦ 0-300 

ɏɢɦɢɱɟɫɤɢɣ ɫɨɫɬɚɜ ɡɨɥɵ (ɧɚ ɫɭɯɭɸ ɦɚɫɫɭ):  
 

SiO2 % 46,6 

Al2O3 % 19,6 

Fe2O3 % 12,1 

CaO % 9,8 

Na2O % 0,7 

K2O % 1,9 

MgO % 3,3 

TiO2 % 0,9 
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Ɍɚɛɥɢɰɚ 6 – Ʉɚɱɟɫɬɜɟɧɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɭɝɥɹ ɪɚɡɪɟɡɚ «Ɉɤɢɧɨ-Ʉɥɸɱɟɜɫɤɨɣ» 

ɉɨɤɚɡɚɬɟɥɶ 
ɟɞɢɧɢɰɵ 

ɢɡɦɟɪɟɧɢɣ 
ɜɟɥɢɱɢɧɚ 

ɏɢɦɢɱɟɫɤɢɣ ɫɨɫɬɚɜ (ɧɚ ɛɟɫɫɭɥɶɮɚɬɧɭɸ ɦɚɫɫɭ) 

Ɂɨɥɶɧɨɫɬɶ, Ad % 16,9 

SiO2 % 52,6 

Al2O3 % 28,8 

Fe2O3 % 11,2 

CaO % 3,9 

Na2O % 0,3 

K2O % 0,5 

MgO % 1,5 

TiO2 % 1,2 

SO2 % 2,4 

Ɍɟɦɩɟɪɚɬɭɪɚ ɧɚɱɚɥɚ ɞɟɮɨɪɦɚɰɢɢ, tA ɨɋ 1170 

Ɍɟɦɩɟɪɚɬɭɪɚ ɩɥɚɜɥɟɧɢɹ, tȼ ɨɋ 1440 

Ɍɟɦɩɟɪɚɬɭɪɚ ɠɢɞɤɨɩɥɚɜɤɨɝɨ ɫɨɫɬɨɹɧɢɹ, tɋ ɨɋ 1450 
 

2.2 ȼɨɡɞɟɣɫɬɜɢɟ ɜɵɛɪɨɫɨɜ ɨɬ ȽɊɗɋ ɧɚ ɨɪɝɚɧɢɡɦ ɱɟɥɨɜɟɤɚ 

 

ȼɵɛɪɨɫɵ Ɍɗɐ ɫɨɞɟɪɠɚɬ ɫɚɠɭ, ɞɢɨɤɫɢɞ ɫɟɪɵ, ɨɤɫɢɞɵ ɚɡɨɬɚ, ɭɝɥɟɪɨɞɚ, 

ɫɨɟɞɢɧɟɧɢɹ ɬɹɠёɥɵɯ ɦɟɬɚɥɥɨɜ, ɛɟɧɡɚɩɢɪɟɧ ɢ ɩɪɨɱɢɟ.  

Ɉɤɫɢɞ ɭɝɥɟɪɨɞɚ, ɹɜɥɹɟɬɫɹ ɧɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɨɣ ɩɪɢɱɢɧɨɣ 

ɨɬɪɚɜɥɟɧɢɣ, ɤɚɤ ɜ ɩɪɨɦɵɲɥɟɧɧɵɯ, ɬɚɤ ɢ ɜ ɞɨɦɚɲɧɢɯ ɭɫɥɨɜɢɹɯ. Ɍɵɫɹɱɢ ɥɸɞɟɣ 

ɟɠɟɝɨɞɧɨ ɭɦɢɪɚɸɬ ɜ ɪɟɡɭɥɶɬɚɬɟ ɨɬɪɚɜɥɟɧɢɣ ɨɤɫɢɞɨɦ ɭɝɥɟɪɨɞɚ. ɉɪɟɞɩɨɥɚɝɚɟɬɫɹ 

ɱɬɨ ɱɢɫɥɨ ɠɟɪɬɜ ɧɟ ɥɟɬɚɥɶɧɨɝɨ ɨɬɪɚɜɥɟɧɢɹ, ɫɬɪɚɞɚɸɳɢɯ ɨɬ ɪɚɫɫɬɪɨɣɫɬɜ ɧɟɪɜɧɨɣ 

ɫɢɫɬɟɦɵ, ɧɚɦɧɨɝɨ ɜɵɲɟ.  

Ɉɤɫɢɞ ɭɝɥɟɪɨɞɚ ɦɨɠɟɬ ɫɬɚɬɶ ɩɪɢɱɢɧɨɣ ɢɧɮɚɪɤɬɚ ɦɢɨɤɚɪɞɚ ɢ ɜɵɡɜɚɬɶ ɨɬɟɤ 

ɥɟɝɤɢɯ, ɨɧ ɥɟɝɤɨ ɩɪɨɧɢɤɚɟɬ ɱɟɪɟɡ ɩɥɚɰɟɧɬɭ ɢ ɜɨɡɞɟɣɫɬɜɭɟɬ ɧɚ ɡɚɪɨɞɵɲ, ɤɨɬɨɪɵɣ  
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ɱɭɜɫɬɜɢɬɟɥɟɧ ɤ ɥɸɛɨɣ ɧɟɯɜɚɬɤɟ ɤɢɫɥɨɪɨɞɚ, ɷɬɨ ɜɨɡɞɟɣɫɬɜɢɟ ɦɨɠɟɬ ɛɵɬɶ 

ɧɚɫɬɨɥɶɤɨ ɫɟɪɶɟɡɧɵɦ, ɱɬɨ ɦɨɠɟɬ ɩɨɞɜɟɪɝɧɭɬɶ ɨɩɚɫɧɨɫɬɢ ɧɨɪɦɚɥɶɧɨɟ ɪɚɡɜɢɬɢɟ 

ɩɥɨɞɚ.  

ɋɪɟɞɢ ɜɫɟɯ ɨɤɢɫɥɨɜ ɝɪɭɩɩɵ NOx ɫɚɦɵɦ ɨɩɚɫɧɵɦ ɞɥɹ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɢ 

ɡɞɨɪɨɜɶɹ ɱɟɥɨɜɟɤɚ ɹɜɥɹɟɬɫɹ ɞɢɨɤɫɢɞ ɚɡɨɬɚ. Ʉɥɚɫɫ ɨɩɚɫɧɨɫɬɢ – ɜɬɨɪɨɣ. ȼɟɳɟɫɬɜɨ 

ɜɵɫɨɤɨɬɨɤɫɢɱɧɨ. Ⱦɢɨɤɫɢɞ ɚɡɨɬɚ ɜ ɜɨɡɞɭɯɟ, ɞɚɠɟ ɜ ɧɟɛɨɥɶɲɢɯ ɤɨɧɰɟɧɬɪɚɰɢɹɯ, 

ɫɩɨɫɨɛɟɧ ɩɪɢɜɨɞɢɬɶ ɤ ɫɭɳɟɫɬɜɟɧɧɵɦ ɢɡɦɟɧɟɧɢɹɦ ɜ ɨɪɝɚɧɢɡɦɟ ɱɟɥɨɜɟɤɚ. 

əɜɥɹɟɬɫɹ ɨɫɬɪɵɦ ɪɚɡɞɪɚɠɢɬɟɥɟɦ. ɋɧɢɠɚɟɬ ɢɦɦɭɧɢɬɟɬ. ɉɨɦɢɦɨ ɛɟɧɡɚɩɢɪɟɧɚ, 

ɪɢɫɤ ɪɚɡɜɢɬɢɹ ɨɧɤɨɥɨɝɢɢ ɩɨɜɵɲɚɸɬ ɢ ɦɟɥɤɨɞɢɫɩɟɪɫɧɵɟ ɜɡɜɟɲɟɧɧɵɟ ɜɟɳɟɫɬɜɚ, 

ɫɨɞɟɪɠɚɳɢɟɫɹ ɜ ɜɵɛɪɨɫɚɯ ȽɊɗɋ. 

ɉɨɜɵɲɚɟɬ ɜɟɪɨɹɬɧɨɫɬɶ ɡɚɛɨɥɟɜɚɧɢɣ ɨɪɝɚɧɨɜ ɞɵɯɚɬɟɥɶɧɨɣ, ɫɟɪɞɟɱɧɨ-

ɫɨɫɭɞɢɫɬɨɣ ɢ ɰɟɧɬɪɚɥɶɧɨɣ ɧɟɪɜɧɨɣ ɫɢɫɬɟɦ; ɫɧɢɠɚɟɬɫɹ ɢɦɦɭɧɢɬɟɬ; ɭɯɭɞɲɚɟɬ 

ɤɚɱɟɫɬɜɨ ɩɪɨɞɭɤɰɢɢ ɫɟɥɶɫɤɨɝɨ ɯɨɡɹɣɫɬɜɚ, ɫɧɢɠɚɟɬ ɭɪɨɠɚɣɧɨɫɬɶ; ɨɤɚɡɵɜɚɟɬ 

ɧɟɝɚɬɢɜɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɤɥɢɦɚɬ. 

1) ɉɪɢ ɜɞɵɯɚɧɢɢ ɭɝɚɪɧɵɣ ɝɚɡ ɡɚ ɫɱɟɬ ɢɦɟɸɳɟɣɫɹ ɜ ɟɝɨ ɦɨɥɟɤɭɥɟ ɫɜɹɡɢ 

(ɋ=Ɉ) ɨɛɪɚɡɭɟɬ ɩɪɨɱɧɵɟ ɤɨɦɩɥɟɤɫɧɵɟ ɫɨɟɞɢɧɟɧɢɹ ɫ ɝɟɦɨɝɥɨɛɢɧɨɦ ɤɪɨɜɢ 

ɱɟɥɨɜɟɤɚ ɢ ɬɟɦ ɫɚɦɵɦ ɛɥɨɤɢɪɭɟɬ ɩɨɫɬɭɩɥɟɧɢɟ ɤɢɫɥɨɪɨɞɚ ɜ ɤɪɨɜɶ. ɗɬɨ ɜɵɡɵɜɚɟɬ 

ɝɨɥɨɜɧɵɟ ɛɨɥɢ, ɬɨɲɧɨɬɭ, ɚ ɩɪɢ ɛɨɥɟɟ ɜɵɫɨɤɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ ɫɦɟɪɬɶ.  

2) Ⱦɥɢɬɟɥɶɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɞɢɨɤɫɢɞɚ ɫɟɪɵ ɧɚ ɱɟɥɨɜɟɤɚ ɩɪɢɜɨɞɢɬ ɜɧɚɱɚɥɟ ɤ 

ɩɨɬɟɪɟ ɜɤɭɫɨɜɵɯ ɨɳɭɳɟɧɢɣ, ɫɬɟɫɧɟɧɧɨɦɭ ɞɵɯɚɧɢɸ, ɚ ɡɚɬɟɦ - ɤ ɜɨɫɩɚɥɟɧɢɸ ɢɥɢ 

ɨɬɟɤɭ ɥɟɝɤɢɯ, ɩɟɪɟɛɨɹɦ ɜ ɫɟɪɞɟɱɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ, ɧɚɪɭɲɟɧɢɸ ɤɪɨɜɨɨɛɪɚɳɟɧɢɹ 

ɢ ɨɫɬɚɧɨɜɤɟ ɞɵɯɚɧɢɹ. 

3) Ɉɤɫɢɞ ɚɡɨɬɚ ɞɨɫɬɚɬɨɱɧɨ ɛɵɫɬɪɨ ɨɤɢɫɥɹɟɬɫɹ ɞɨ ɞɢɨɤɫɢɞɚ, ɤɨɬɨɪɵɣ 

ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɤɪɚɫɧɨ-ɛɟɥɵɣ ɝɚɡ ɫ ɧɟɩɪɢɹɬɧɵɦ ɡɚɩɚɯɨɦ, ɫɢɥɶɧɨ 

ɞɟɣɫɬɜɭɸɳɢɣ ɧɚ ɫɥɢɡɢɫɬɵɟ ɨɛɨɥɨɱɤɢ ɱɟɥɨɜɟɤɚ.  
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3 Ɉɛɡɨɪ ɦɟɬɨɞɨɜ ɡɨɥɨɭɥɚɜɥɢɜɚɧɢɹ 

 

ɉɪɢ ɫɠɢɝɚɧɢɢ ɦɢɧɟɪɚɥɶɧɨɝɨ ɬɨɩɥɢɜɚ, ɱɚɫɬɶ ɬɨɩɥɢɜɚ ɩɟɪɟɯɨɞɢɬ ɜ ɡɨɥɭ ɢ ɜ 

ɞɚɥɶɧɟɣɲɟɦ ɜɵɥɟɬɚɟɬ ɜ ɨɬɯɨɞɹɳɢɯ ɝɚɡɚɯ. Ɂɨɥɶɧɨɫɬɶ ɛɭɪɵɯ ɭɝɥɟɣ ɫɨɫɬɚɜɥɹɟɬ (10-

55 %). ȼɵɫɨɤɚɹ ɡɨɥɶɧɨɫɬɶ ɜɥɢɹɟɬ ɧɚ ɡɚɩɵɥёɧɧɨɫɬɶ ɨɬɯɨɞɹɳɢɯ ɝɚɡɨɜ ɢ ɫɨɫɬɚɜɥɹɟɬ 

60–70 ɝ/ɦ3. Ʉɨɥɢɱɟɫɬɜɨ ɨɛɪɚɡɭɸɳɟɣɫɹ ɡɨɥɵ ɢ ɧɟɫɝɨɪɟɜɲɟɝɨ ɬɨɩɥɢɜɚ ɧɚɩɪɹɦɭɸ 

ɡɚɜɢɫɢɬ ɨɬ ɜɢɞɚ ɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɬɨɩɥɢɜɚ, ɫɩɨɫɨɛɚ ɟɝɨ ɫɠɢɝɚɧɢɹ ɢ 

ɤɨɧɫɬɪɭɤɬɢɜɧɨɣ ɨɫɨɛɟɧɧɨɫɬɢ ɬɨɩɤɢ. Ɂɨɥɚ ɢ ɧɟɫɝɨɪɟɜɲɢɟ ɨɫɬɚɬɤɢ ɬɨɩɥɢɜɚ 

ɨɫɚɠɞɚɟɬɫɹ ɧɚ ɫɬɟɧɤɚɯ ɬɨɩɤɢ ɢ ɝɚɡɨɯɨɞɚɯ. Ⱦɥɹ ɫɪɚɜɧɟɧɢɹ, ɩɪɢ ɮɚɤɟɥɶɧɨɦ 

ɫɠɢɝɚɧɢɢ ɭɝɨɥɶɧɨɝɨ ɬɨɩɥɢɜɚ ɢ ɦɨɤɪɨɦ ɫɩɨɫɨɛɟ ɲɥɚɤɨɭɞɚɥɟɧɢɢ ɫɭɳɟɫɬɜɟɧɧɨ 

ɭɦɟɧɶɲɚɟɬɫɹ ɭɧɨɫ ɡɨɥɵ ɢ ɫɨɫɬɚɜɥɹɟɬ 31-41 %, ɜ ɬɨ ɜɪɟɦɹ ɩɪɢ ɫɭɯɨɦ ɫɩɨɫɨɛɟ 

ɭɞɚɥɟɧɢɹ ɲɥɚɤɨɜ ɭɧɨɫ ɡɨɥɵ ɫɨɫɬɚɜɥɹɟɬ 74-85 %. ɍɞɟɥɶɧɨɟ ɫɨɞɟɪɠɚɧɢɟ ɡɨɥɵ ɜ 

ɭɯɨɞɹɳɢɯ ɝɚɡɚɯ ɫɨɫɬɚɜɥɹɟɬ, ɧɚɩɪɢɦɟɪ, ɩɪɢ ɪɚɛɨɬɟ ɩɚɪɨɝɟɧɟɪɚɬɨɪɚ ɧɚ Ⱥɒ ɢ ɫɭɯɨɦ 

ɲɥɚɤɨɭɞɚɥɟɧɢɢ ɞɨ 20 ɝ/ɦ3, ɚ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɛɭɪɵɯ ɭɝɥɟɣ – ɞɨ 40 ɝ/ɦ3, ɱɬɨ 

ɡɧɚɱɢɬɟɥɶɧɨ ɩɪɟɜɵɲɚɟɬ ɞɨɩɭɫɬɢɦɵɟ ɤɨɧɰɟɧɬɪɚɰɢɢ ɬɜɟɪɞɵɯ ɱɚɫɬɢɰ ɜ ɝɚɡɚɯ, 

ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɫɚɧɢɬɚɪɧɨ-ɬɟɯɧɢɱɟɫɤɢɦɢ ɧɨɪɦɚɦɢ. ȼ ɩɚɪɨɝɟɧɟɪɚɬɨɪɧɵɯ 

ɭɫɬɚɧɨɜɤɚɯ ɞɥɹ ɨɱɢɫɬɤɢ ɩɪɨɞɭɤɬɨɜ ɫɝɨɪɚɧɢɹ ɨɬ ɬɜɟɪɞɵɯ ɱɚɫɬɢɰ ɩɪɢɦɟɧɹɸɬ 

ɫɥɟɞɭɸɳɢɟ ɭɫɬɪɨɣɫɬɜɚ: 

- ɢɧɟɪɰɢɨɧɧɵɟ ɡɨɥɨɭɥɨɜɢɬɟɥɢ, ɜ ɤɨɬɨɪɵɯ ɩɨɞ ɜɥɢɹɧɢɟɦ ɢɧɟɪɰɢɨɧɧɵɯ ɫɢɥ 

ɬɜɟɪɞɵɟ ɱɚɫɬɢɰɵ ɡɨɥɵ ɨɬɞɟɥɹɸɬɫɹ ɨɬ ɝɚɡɨ-ɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ. 

- ɤɨɧɫɬɪɭɤɰɢɢ ɩɨ ɬɢɩɭ ɰɢɤɥɨɧ 

- ɷɥɟɤɬɪɨɮɢɥɶɬɪɵ, ɝɞɟ ɨɱɢɫɬɤɚ ɝɚɡɨɜ ɩɪɨɢɫɯɨɞɢɬ ɩɭɬɟɦ ɢɨɧɢɡɚɰɢɢ ɢ ɫɢɥɟ 

ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ ɩɪɢɬɹɠɟɧɢɹ. 

- 2ɯ ɫɬɭɩɟɧɱɚɬɵɟ ȽɈɍ, ɝɞɟ ɩɟɪɜɚɹ ɫɬɭɩɟɧɶ ɰɢɤɥɨɧɵ ɜɬɨɪɚɹ ɮɢɥɶɬɪ. 

- Ɋɭɤɚɜɧɵɟ ɮɢɥɶɬɪɵ, ɧɚ ɦɚɥɵɯ ɤɨɬɟɥɶɧɵɯ ɝɞɟ ɬɟɦɩɟɪɚɬɭɪɵ ɨɬɯɨɞɹɳɢɯ 

ɝɚɡɨɜ ɧɟ ɜɵɫɨɤɢɟ 

3.1 Ʉɥɚɫɫɢɮɢɤɚɰɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɨɱɢɫɬɤɢ ɝɚɡɨɜ 

 

ȼɵɛɪɨɫɵ ɯɢɦɢɱɟɫɤɢɯ, ɧɟɮɬɟɯɢɦɢɱɟɫɤɢɯ ɢ ɞɪɭɝɢɯ ɩɪɟɞɩɪɢɹɬɢɣ ɫɦɟɠɧɵɯ 

ɨɬɪɚɫɥɟɣ ɦɨɝɭɬ ɫɨɞɟɪɠɚɬɶ ɫɦɨɥɹɧɢɫɬɵɟ ɱɚɫɬɢɰɵ, ɠɢɪɧɵɟ ɚɷɪɨɡɨɥɢ, ɤɨɬɨɪɵɟ 
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ɡɧɚɱɢɬɟɥɶɧɨ ɭɫɥɨɠɧɹɸɬ ɢɯ ɨɱɢɫɬɤɭ ɜ ɬɢɩɨɜɵɯ ɝɚɡɨɨɱɢɫɬɧɵɯ ɫɢɫɬɟɦɚɯ. Ɍɚɤɢɟ 

ɜɵɛɪɨɫɵ ɧɚɛɥɸɞɚɸɬɫɹ ɩɪɢ ɫɭɲɤɟ ɩɪɨɞɭɤɬɚ ɜ ɩɪɨɰɟɫɫɚɯ ɩɨ ɩɪɨɢɡɜɨɞɫɬɜɭ ɦɵɥɚ ɢ 

ɩɨɜɟɪɯɧɨɫɬɧɨ ɚɤɬɢɜɧɵɯ ɜɟɳɟɫɬɜ, ɩɨɥɢɦɟɪɨɜ, ɩɪɢ ɩɨɥɭɱɟɧɢɢ ɥɚɤɨɤɪɚɫɨɱɧɵɯ 

ɦɚɬɟɪɢɚɥɨɜ, ɚɦɢɧɨɜ, ɠɢɪɧɵɯ ɤɢɫɥɨɬ, ɚ ɬɚɤɠɟ ɩɪɢ ɨɛɠɢɝɟ/ɫɠɢɝɚɧɢɢ ɪɟɡɢɧɨɜɵɯ 

ɢɡɞɟɥɢɣ, ɜ ɩɪɨɰɟɫɫɚɯ ɫ ɨɛɪɚɡɨɜɚɧɢɟɦ ɬɹɠɟɥɵɯ ɮɪɚɤɰɢɣ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ, 

ɪɚɡɥɢɱɧɵɯ ɦɚɫɟɥ ɢ ɬɨɦɭ ɩɨɞɨɛɧɨɟ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɞɚɧɧɵɟ ɜɵɛɪɨɫɵ ɨɬɥɢɱɚɸɬɫɹ 

ɫɥɟɞɭɸɳɢɦɢ ɨɫɨɛɟɧɧɨɫɬɹɦɢ: – ɱɚɫɬɢɰɵ ɫ ɜɵɫɨɤɨɚɞɝɟɡɢɨɧɧɵɦɢ ɫɜɨɣɫɬɜɚɦɢ ɜ 

ɜɢɞɟ ɪɚɡɥɢɱɧɵɯ ɚɷɪɨɡɨɥɟɣ (ɩɵɥɢ, ɬɭɦɚɧɵ); – ɨɬɧɨɫɢɬɟɥɶɧɨ ɜɵɫɨɤɚɹ ɬɟɦɩɟɪɚɬɭɪɚ 

ɝɚɡɨɜ (ɛɨɥɟɟ 100 °ɋ); – ɪɚɡɦɟɪɧɨɫɬɶ ɱɚɫɬɢɰ (ɦɟɧɟɟ 5 ɦɤɦ); – ɧɚɥɢɱɢɟ ɤɢɫɥɵɯ, 

ɚɝɪɟɫɫɢɜɧɵɯ ɩɪɢɦɟɫɟɣ; – ɩɨɠɚɪɨɨɩɚɫɧɨɫɬɶ. Ⱥɧɚɥɢɡ ɩɨ ɜɵɛɨɪɭ ɨɩɬɢɦɚɥɶɧɨɣ 

ɝɚɡɨɨɱɢɫɬɧɨɣ ɫɢɫɬɟɦɵ, ɭɞɨɜɥɟɬɜɨɪɹɸɳɟɣ ɨɱɢɫɬɤɟ ɝɚɡɨɜ ɫ ɨɫɨɛɟɧɧɨɫɬɹɦɢ, 

ɨɩɢɫɚɧɧɵɦɢ ɜɵɲɟ, ɩɨɡɜɨɥɹɟɬ ɡɚɤɥɸɱɢɬɶ: – ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɫɭɯɢɯ ɫɢɫɬɟɦ 

(ɮɢɥɶɬɪɨɜɚɥɶɧɵɯ ɭɫɬɚɧɨɜɨɤ, ɚɞɫɨɪɛɰɢɨɧɧɵɯ) ɧɟɰɟɥɟɫɨɨɛɪɚɡɧɨ ɜ ɫɜɹɡɢ ɫ 

ɜɵɫɨɤɨɣ ɚɞɝɟɡɢɟɣ ɱɚɫɬɢɰ, ɱɬɨ ɩɪɢɜɟɞɟɬ ɤ ɱɚɫɬɨɣ ɡɚɦɟɧɟ ɮɢɥɶɬɪɨɜɚɥɶɧɵɯ 

ɷɥɟɦɟɧɬɨɜ ɢɥɢ ɡɚɝɪɭɡɤɢ ɚɞɫɨɪɛɟɪɚ, ɧɟ ɫɱɢɬɚɹ ɞɪɭɝɢɯ ɨɩɟɪɚɰɢɨɧɧɵɯ ɮɚɤɬɨɪɨɜ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɞɚɧɧɵɯ ɦɟɬɨɞɨɜ; – ɨɤɢɫɥɢɬɟɥɶɧɵɟ ɫɢɫɬɟɦɵ (ɬɟɪɦɢɱɟɫɤɨɟ ɢ 

ɤɚɬɚɥɢɬɢɱɟɫɤɨɟ ɫɠɢɝɚɧɢɟ) ɩɨɦɢɦɨ ɧɚɢɛɨɥɟɟ ɜɵɫɨɤɢɯ ɤɚɩɢɬɚɥɶɧɵɯ ɢ 

ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɡɚɬɪɚɬ ɜ ɫɪɚɜɧɟɧɢɢ ɫ ɚɥɶɬɟɪɧɚɬɢɜɧɵɦɢ ɝɚɡɨɨɱɢɫɬɧɵɦɢ 

ɦɟɬɨɞɚɦɢ, ɦɨɝɭɬ ɩɨɬɪɟɛɨɜɚɬɶ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɫɢɫɬɟɦ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɝɚɡɨɜ, ɫ 

ɰɟɥɶɸ ɭɥɚɜɥɢɜɚɧɢɹ ɬɜɟɪɞɵɯ ɫɦɨɥɹɧɢɫɬɵɯ ɩɵɥɟɣ ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɡɚɫɨɪɟɧɢɹ 

ɝɨɪɟɥɨɤ ɢ ɞɪɭɝɢɯ ɜɧɭɬɪɟɧɧɢɯ ɭɫɬɪɨɣɫɬɜ; – ɷɥɟɤɬɪɨɮɢɥɶɬɪɵ ɬɪɟɛɭɸɬ ɨɛɨɫɧɨɜɚɧɢɹ 

ɩɨ ɫɩɨɫɨɛɧɨɫɬɢ ɧɚɷɥɟɤɬɪɢɡɨɜɵɜɚɬɶ ɬɨɬ ɢɥɢ ɢɧɨɣ ɬɢɩ ɚɷɪɨɡɨɥɹ ɫ ɞɚɥɶɧɟɣɲɢɦ ɟɝɨ 

ɭɞɚɥɟɧɢɟɦ ɫ ɨɫɚɞɢɬɟɥɶɧɨɝɨ ɷɥɟɤɬɪɨɞɚ, ɱɬɨ ɩɨ-ɧɚɲɟɦɭ ɦɧɟɧɢɸ, ɫɤɨɪɟɟ ɩɪɢɜɟɞɟɬ 

ɤ ɟɝɨ ɨɛɪɚɫɬɚɧɢɸ ɫɥɨɟɦ ɫɦɨɥɹɧɢɫɬɵɯ ɜɟɳɟɫɬɜ ɢ ɭɜɟɥɢɱɟɧɢɸ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ 

ɫɨɩɪɨɬɢɜɥɟɧɢɹ; – ɦɨɤɪɵɟ ɫɢɫɬɟɦɵ (ɪɚɡɥɢɱɧɵɟ ɬɢɩɵ ɫɤɪɭɛɛɟɪɨɜ) ɨɬɥɢɱɚɸɬɫɹ 

ɧɚɢɦɟɧɶɲɢɦɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɦɢ ɡɚɬɪɚɬɚɦɢ, ɩɪɢ ɷɬɨɦ ɫɨɡɞɚɧɢɟ ɨɩɪɟɞɟɥɟɧɧɨɝɨ 

ɝɢɞɪɨɞɢɧɚɦɢɱɟɫɤɨɝɨ ɪɟɠɢɦɚ ɩɨɡɜɨɥɢɬ ɢɡɛɟɠɚɬɶ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɝɨ ɤɨɧɬɚɤɬɚ 

ɜɧɭɬɪɟɧɧɢɯ ɭɫɬɪɨɣɫɬɜ ɫ ɚɞɝɟɡɢɨɧɧɵɦɢ ɱɚɫɬɢɰɚɦɢ. Ɉɞɧɚɤɨ, ɬɢɩɨɜɵɟ ɦɨɤɪɵɟ 

ɫɢɫɬɟɦɵ ɨɝɪɚɧɢɱɟɧɵ ɩɨ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɭɥɚɜɥɢɜɚɧɢɹ ɦɢɤɪɨɧɧɵɯ ɢ 

ɫɭɛɦɢɤɪɨɧɧɵɯ ɱɚɫɬɢɰ, ɚ ɬɚɤɠɟ ɫɧɚɛɠɟɧɵ ɤɨɧɬɚɤɬɧɵɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ, ɧɚɩɪɢɦɟɪ, 
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ɧɚɫɚɞɨɱɧɵɦ ɫɥɨɟɦ ɢɥɢ ɬɚɪɟɥɤɚɦɢ, ɫɤɥɨɧɧɵɦɢ ɤ ɡɚɫɨɪɟɧɢɸ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 

ɚɧɚɥɢɡɨɦ ɦɨɠɧɨ ɡɚɤɥɸɱɢɬɶ, ɱɬɨ ɨɱɢɫɬɤɚ ɬɚɤɢɯ ɝɚɡɨɜ ɜ ɫɤɪɭɛɛɟɪɚɯ ɪɚɰɢɨɧɚɥɶɧɚ, 

ɨɞɧɚɤɨ ɬɪɟɛɭɟɬ ɪɚɫɫɦɨɬɪɟɧɢɹ ɜɨɩɪɨɫɚ ɩɨ ɩɨɜɵɲɟɧɢɸ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɨɱɢɫɬɤɢ ɢ 

ɧɢɜɟɥɢɪɨɜɚɧɢɹ ɚɞɝɟɡɢɨɧɧɵɯ ɫɜɨɣɫɬɜ ɱɚɫɬɢɰ ɧɚ ɜɧɭɬɪɟɧɧɢɟ ɭɫɬɪɨɣɫɬɜɚ 

ɫɤɪɭɛɛɟɪɨɜ. ɋɭɳɟɫɬɜɭɸɬ ɫɥɟɞɭɸɳɢɟ ɩɭɬɢ ɩɨɜɵɲɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɨɱɢɫɬɤɢ 

ɝɚɡɨɜ ɜ ɫɤɪɭɛɛɟɪɚɯ: – ɭɜɟɥɢɱɟɧɢɟ ɩɨɜɟɪɯɧɨɫɬɢ ɤɨɧɬɚɤɬɚ ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɳɢɯ 

ɮɚɡ; – ɭɜɟɥɢɱɟɧɢɟ ɫɬɟɩɟɧɢ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɤɨɧɬɚɤɬɢɪɭɸɳɢɯ ɮɚɡ. ɉɪɢ 

ɭɜɟɥɢɱɟɧɢɢ ɩɨɜɟɪɯɧɨɫɬɢ ɤɨɧɬɚɤɬɚ ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɳɢɯ ɮɚɡ ɩɪɹɦɵɦ ɫɩɨɫɨɛɨɦ – 

ɭɜɟɥɢɱɟɧɢɟɦ ɩɨɜɟɪɯɧɨɫɬɢ ɧɚɫɚɞɨɱɧɨɝɨ ɫɥɨɹ, ɧɚɩɪɢɦɟɪ ɜ ɧɚɫɚɞɨɱɧɵɯ 

ɫɤɪɭɛɛɟɪɚɯ, ɩɪɨɛɥɟɦɚ ɡɚɫɨɪɟɧɢɹ ɫɥɨɹ ɚɞɝɟɡɢɨɧɧɵɦɢ ɱɚɫɬɢɰɚɦɢ ɜɨɡɪɚɫɬɚɟɬ, 

ɩɨɫɤɨɥɶɤɭ ɭɜɟɥɢɱɟɧɢɟ ɩɨɜɟɪɯɧɨɫɬɢ ɤɨɧɬɚɤɬɧɵɯ ɭɫɬɪɨɣɫɬɜ ɧɟɦɢɧɭɟɦɨ ɩɪɢɜɨɞɢɬ 

ɤ ɭɦɟɧɶɲɟɧɢɸ ɩɨɪɨɡɧɨɫɬɢ ɫɥɨɹ. ȼɨɡɦɨɠɟɧ ɤɨɫɜɟɧɧɵɣ ɫɩɨɫɨɛ ɭɜɟɥɢɱɟɧɢɹ 

ɩɨɜɟɪɯɧɨɫɬɢ ɤɨɧɬɚɤɬɚ ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɳɢɯ ɮɚɡ, ɡɚɤɥɸɱɚɸɳɢɣɫɹ ɜ ɨɛɪɚɡɨɜɚɧɢɢ 

ɦɟɥɤɨɞɢɫɩɟɪɫɧɨɣ ɫɪɟɞɵ ɢɡ ɠɢɞɤɨɣ ɮɚɡɵ ɜɦɟɫɬɨ ɩɥɟɧɤɢ. ɋɨɛɫɬɜɟɧɧɨ, ɭɜɟɥɢɱɟɧɢɟ 

ɫɬɟɩɟɧɢ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɤɨɧɬɚɤɬɢɪɭɸɳɢɯ ɮɚɡ ɡɚ ɫɱɟɬ ɩɟɪɟɯɨɞɚ ɜɟɞɟɧɢɹ ɩɪɨɰɟɫɫɚ 

ɜ ɤɨɧɬɪɨɥɢɪɭɟɦɨɦ ɬɭɪɛɭɥɟɧɬɧɨɦ ɪɟɠɢɦɟ, ɩɨɡɜɨɥɹɟɬ, ɤɚɤ ɭɜɟɥɢɱɢɬɶ ɩɨɜɟɪɯɧɨɫɬɶ 

ɤɨɧɬɚɤɬɚ (ɡɚ ɫɱɟɬ ɨɛɪɚɡɨɜɚɧɢɹ ɦɟɥɤɢɯ ɤɚɩɟɥɶ), ɬɚɤ ɢ ɢɧɬɟɧɫɢɮɢɰɢɪɨɜɚɬɶ 

ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɮɚɡ (ɩɨɫɬɨɹɧɧɨɟ ɨɛɧɨɜɥɟɧɢɟ ɩɨɜɟɪɯɧɨɫɬɢ ɤɨɧɬɚɤɬɚ). Ʉ 

ɚɩɩɚɪɚɬɚɦ, ɜ ɤɨɬɨɪɵɯ ɜɨɡɦɨɠɧɨ ɢɧɬɟɧɫɢɮɢɰɢɪɨɜɚɬɶ ɩɪɨɰɟɫɫ ɤɨɫɜɟɧɧɵɦ 

ɫɩɨɫɨɛɨɦ, ɨɬɧɨɫɹɬɫɹ ɫɤɪɭɛɛɟɪɵ ɢɧɟɪɰɢɨɧɧɨɝɨ ɬɢɩɚ: ɫɤɪɭɛɛɟɪɵ ȼɟɧɬɭɪɢ, 

ɪɨɬɚɰɢɨɧɧɵɣ ɫɤɪɭɛɛɟɪ, ɞɢɧɚɦɢɱɟɫɤɢɣ. Ɉɞɧɚɤɨ, ɞɥɹ ɛɟɡɨɫɬɚɧɨɜɨɱɧɨɣ ɪɚɛɨɬɵ 

ɞɚɧɧɵɯ ɫɤɪɭɛɛɟɪɨɜ ɫ ɝɚɡɚɦɢ, ɫɨɞɟɪɠɚɳɢɦɢ ɫɦɨɥɹɧɢɫɬɵɟ ɫɨɟɞɢɧɟɧɢɹ, 

ɧɟɨɛɯɨɞɢɦɨ ɨɪɝɚɧɢɡɨɜɵɜɚɬɶ ɝɟɨɦɟɬɪɢɸ ɚɩɩɚɪɚɬɚ, ɩɨɞɞɟɪɠɢɜɚɸɳɭɸ 

ɨɩɪɟɞɟɥɟɧɧɵɣ ɝɢɞɪɨɞɢɧɚɦɢɱɟɫɤɢɣ ɪɟɠɢɦ. ɉɨɞ ɷɬɢɦ ɩɨɧɢɦɚɟɬɫɹ ɫɨɡɞɚɧɢɟ 

ɦɟɥɤɨɞɢɫɩɟɪɫɧɨɣ ɮɚɡɵ ɞɥɹ ɭɥɚɜɥɢɜɚɧɢɹ ɡɚɝɪɹɡɧɹɸɳɢɯ ɱɚɫɬɢɰ ɢ ɨɬɫɭɬɫɬɜɢɟ ɜ 

ɚɩɩɚɪɚɬɟ ɫɭɯɢɯ ɡɨɧ, ɚ ɬɚɤɠɟ ɧɟɩɨɞɜɢɠɧɵɯ ɜɧɭɬɪɟɧɧɢɯ ɭɫɬɪɨɣɫɬɜ. 

ɇɚ ɩɪɟɞɩɪɢɹɬɢɹɯ ɷɧɟɪɝɟɬɢɤɢ ɞɥɹ ɭɥɚɜɥɢɜɚɧɢɟ ɬɜɟɪɞɵɯ ɱɚɫɬɢɰ ɢ ɧɟɤɨɬɨɪɵɯ 

ɝɚɡɨɨɛɪɚɡɧɵɯ ɨɬɯɨɞɹɳɢɯ ɤɨɦɩɨɧɟɧɬɨɜ ɢɫɩɨɥɶɡɭɸɬɫɹ ɨɱɢɫɬɧɵɟ ɭɫɬɚɧɨɜɤɢ 

,ɤɨɬɨɪɵɟ ɦɨɠɧɨ ɩɨɞɪɚɡɞɟɥɢɬɶ ɧɚ ɱɟɬɵɪɟ ɨɫɧɨɜɧɵɟ ɝɪɭɩɩɵ ɩɨ ɩɪɢɧɰɢɩɭ ɢɯ 

ɪɚɛɨɬɵ. 
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1. Ɇɟɯɚɧɢɱɟɫɤɚɹ ɨɱɢɫɬɤɚ 

2. Ɉɱɢɫɬɤɚ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɠɢɞɤɨɫɬɢ(ɚɛɫɨɪɛɟɧɬɚ) 

3. Ɏɢɥɶɬɪɨɜɚɧɢɟ ,  

4. ɗɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɚɹ Ɍɚɤ ɠɟ ɚɩɩɚɪɚɬɵ ɦɨɝɭɬ ɤɥɚɫɫɢɮɢɰɢɪɨɜɚɬɶɫɹ ɩɨ 

ɩɪɢɧɰɢɩɭ ɞɟɣɫɬɜɢɹ ɢ ɨɬɪɚɫɥɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ. 

ɂɧɟɪɰɢɨɧɧɵɟ ɩɵɥɟɭɥɨɜɢɬɟɥɢ. ȼ ɞɚɧɧɨɦ ɜɢɞɟ ɚɩɩɚɪɚɬɚ ɷɮɮɟɤɬ ɞɨɫɬɢɝɚɟɬɫɹ 

ɩɭɬɟɦ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɰɟɧɬɪɨɛɟɠɧɨɣ ɫɢɥɵ, ɜɨɡɧɢɤɚɸɳɟɣ ɩɪɢ ɞɜɢɠɟɧɢɢ ɱɚɫɬɢɰ ɜ 

ɜɢɯɪɟɜɨɦ ɩɨɬɨɤɟ. Ʉ ɞɚɧɧɨɦɭ ɬɢɩɭ ɦɨɠɧɨ ɨɬɧɟɫɬɢ ɫɥɟɞɭɸɳɢɟ ɭɫɬɪɨɣɫɬɜɚ: 

ɩɵɥɟɨɫɚɞɢɬɟɥɶɧɵɟ ɤɚɦɟɪɵ, ɠɚɥɸɡɢɣɧɵɟ ɩɵɥɟɭɥɨɜɢɬɟɥɢ, ɬɚɤ ɠɟ ɚɩɩɚɪɚɬɵ 

ɰɢɤɥɨɧɧɨɝɨ ɬɢɩɚ ,ɫɤɪɭɛɛɟɪɵ ɢ ɫ ɬɪɭɛɵ ȼɟɧɬɭɪɢ. 

ɉɨɪɢɫɬɵɟ ɮɢɥɶɬɪɵ. Ʉ ɞɚɧɧɨɦɭ ɬɢɩɭ ɚɩɩɚɪɚɬɚ ɦɨɠɧɨ ɨɬɧɟɫɬɢ ɚɩɩɚɪɚɬɵ 

ɩɪɢɧɰɢɩ ɨɱɢɫɬɤɢ ɝɚɡɨɜ  ɤɨɬɨɪɵɯ ɛɚɡɢɪɭɟɬɫɹ ɧɚ ɩɪɨɩɭɫɤɚɧɢɢ ɩɨɬɨɤɚ ɝɚɡɚ ɱɟɪɟɡ 

ɩɨɪɢɫɬɵɣ ɦɚɬɟɪɢɚɥ. ɗɬɨ ɮɢɥɶɬɪɵ: ɬɤɚɧɟɜɵɟ, ɤɚɫɫɟɬɧɵɟ, ɫ ɧɚɩɨɥɧɢɬɟɥɟɦ ɜ ɜɢɞɟ 

ɦɟɥɤɨɣ ɮɪɚɤɰɢɢ ,ɬɚɤ ɠɟ ɮɢɥɶɬɪɨɜɚɥɶɧɨɣ ɩɨɜɟɪɯɧɨɫɬɶɸ ɦɨɠɟɬ ɛɵɬɶ ɩɨɪɢɫɬɚɹ 

ɩɥɚɫɬɦɚɫɫɚ, ɤɟɪɚɦɢɤɚ, ɦɟɬɚɥɥɨɤɟɪɚɦɢɤɚ ɢ ɞɪɭɝɢɟ ɦɚɬɟɪɢɚɥɵ. 

ɗɥɟɤɬɪɨɮɢɥɶɬɪɵ. ȼ ɷɬɢɯ ɚɩɩɚɪɚɬɚɯ ɝɚɡ ɩɪɨɩɭɫɤɚɟɬɫɹ ɱɟɪɟɡ ɷɥɟɤɬɪɢɱɟɫɤɨɟ 

ɩɨɥɟ ɜɵɫɨɤɨɝɨ ɧɚɩɪɹɠɟɧɢɹ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɷɬɨɝɨ ɨɧ ɢɨɧɢɡɢɪɭɟɬɫɹ, ɡɚɪɹɠɚɟɬ 

ɫɨɞɟɪɠɚɳɢɟɫɹ ɜ ɝɚɡɟ ɱɚɫɬɢɰɵ ɩɵɥɢ ɢɥɢ ɠɢɞɤɨɫɬɢ, ɤɨɬɨɪɵɟ ɨɫɚɠɞɚɸɬɫɹ ɧɚ 

ɷɥɟɤɬɪɨɞɚɯ ɷɥɟɤɬɪɨɮɢɥɶɬɪɚ. Ⱥɩɩɚɪɚɬɵ ɦɨɝɭɬ ɛɵɬɶ ɦɨɤɪɵɦɢ ɢ ɫɭɯɢɦɢ. 

Ⱥɤɭɫɬɢɱɟɫɤɢɟ ɩɵɥɟɭɥɨɜɢɬɟɥɢ. ȼ ɧɢɯ ɝɚɡ ɩɨɞɜɟɪɝɚɟɬɫɹ ɞɟɣɫɬɜɢɸ ɦɨɳɧɨɝɨ 

ɡɜɭɤɨɜɨɝɨ ɩɨɥɹ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɫɨɞɟɪɠɚɳɚɹɫɹ ɜ ɝɚɡɟ ɦɟɥɤɚɹ ɩɵɥɶ ɩɪɢɯɨɞɢɬ ɜ 

ɤɨɥɟɛɚɬɟɥɶɧɨɟ ɞɜɢɠɟɧɢɟ, ɱɚɫɬɢɰɵ ɫɬɚɥɤɢɜɚɸɬɫɹ ɦɟɠɞɭ ɫɨɛɨɣ ɢ ɭɤɪɭɩɧɹɸɬɫɹ. 

Ɉɱɢɫɬɤɚ ɝɚɡɚ ɨɬ ɭɤɪɭɩɧɟɧɧɨɣ ɩɵɥɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɚɩɩɚɪɚɬɚɯ ɨɛɵɱɧɨɝɨ ɬɢɩɚ, 

ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɡɚ ɡɜɭɤɨɜɵɦ ɤɨɚɝɭɥɹɬɨɪɨɦ. 

Ⱥɛɫɨɪɛɟɪɵ. ȼ ɷɬɢɯ ɚɩɩɚɪɚɬɚɯ ɢɡ ɝɚɡɚ ɭɥɚɜɥɢɜɚɸɬɫɹ ɨɬɞɟɥɶɧɵɟ 

ɝɚɡɨɨɛɪɚɡɧɵɟ ɤɨɦɩɨɧɟɧɬɵ, ɤɨɬɨɪɵɟ ɪɚɫɬɜɨɪɹɸɬɫɹ ɜ ɠɢɞɤɨɫɬɢ, ɩɨɞɚɜɚɟɦɨɣ ɧɚ 

ɨɪɨɲɟɧɢɟ ɚɩɩɚɪɚɬɚ, ɢɥɢ ɜɫɬɭɩɚɸɬ ɫ ɧɟɣ ɜ ɯɢɦɢɱɟɫɤɢɟ ɪɟɚɤɰɢɢ. Ʉ ɧɢɦ ɨɬɧɨɫɹɬɫɹ 

ɫɤɪɭɛɛɟɪɵ ɫ ɧɚɫɚɞɤɚɦɢ, ɩɨɥɵɟ ɫɤɪɭɛɛɟɪɵ, ɛɚɪɛɨɬɟɪɵ, ɩɟɧɧɵɟ ɚɩɩɚɪɚɬɵ ɢ 

ɬɭɪɛɭɥɟɧɬɧɵɟ ɝɚɡɨɩɪɨɦɵɜɚɬɟɥɢ. ɋɭɳɟɫɬɜɭɟɬ ɞɨɜɨɥɶɧɨ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ 

ɪɚɡɧɨɨɛɪɚɡɧɵɯ ɦɨɤɪɵɯ ɡɨɥɨɭɥɨɜɢɬɟɥɟɣ, ɨɞɧɚɤɨ, ɧɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɦɢ 
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ɹɜɥɹɸɬɫɹ ɡɨɥɨɭɥɨɜɢɬɟɥɢ ɫ ɬɪɭɛɚɦɢ ȼɟɧɬɭɪɢ. Ɉɫɧɨɜɧɵɦɢ ɞɨɫɬɨɢɧɫɬɜɚɦɢ ɷɬɢɯ 

ɚɩɩɚɪɚɬɨɜ ɹɜɥɹɸɬɫɹ ɫɪɚɜɧɢɬɟɥɶɧɨ ɜɵɫɨɤɚɹ ɢ ɫɬɚɛɢɥɶɧɚɹ ɫɬɟɩɟɧɶ ɨɱɢɫɬɤɢ ɝɚɡɨɜ 

ɨɬ ɡɨɥɵ, ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɟɛɨɥɶɲɢɟ ɤɚɩɢɬɚɥɶɧɵɟ ɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ. 

ȼɦɟɫɬɟ ɫ ɬɟɦ, ɨɞɧɨɣ ɢɡ ɝɥɚɜɧɵɯ ɩɪɨɛɥɟɦ ɦɨɤɪɨɝɨ ɡɨɥɨɭɥɚɜɥɢɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ɪɨɫɬ 

ɬɪɭɞɧɨɭɞɚɥɹɟɦɵɯ ɦɢɧɟɪɚɥɶɧɵɯ ɨɬɥɨɠɟɧɢɣ ɜ ɫɤɪɭɛɛɟɪɚɯ. ɑɚɳɟ ɜɫɟɝɨ ɬɚɤɢɟ 

ɨɬɥɨɠɟɧɢɹ ɜɨɡɧɢɤɚɸɬ ɜ ɩɟɪɟɯɨɞɧɨɣ ɨɛɥɚɫɬɢ, ɨɬɞɟɥɹɸɳɟɣ ɯɨɪɨɲɨ ɨɪɨɲɚɟɦɭɸ 

ɩɨɜɟɪɯɧɨɫɬɶ ɨɬ ɫɭɯɨɣ. ɗɬɢ ɝɪɚɧɢɱɧɵɟ ɨɬɥɨɠɟɧɢɹ ɫɨɫɬɨɹɬ ɢɡ ɥɟɬɭɱɟɣ ɡɨɥɵ, 

ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɬɨɧɤɢɯ ɮɪɚɤɰɢɣ, ɨɛɨɝɚɳɟɧɧɵɯ ɜ ɬɨɣ ɢɥɢ ɢɧɨɣ ɫɬɟɩɟɧɢ 

ɝɢɩɫɨɦ. ɍɤɚɡɚɧɧɵɟ ɨɬɥɨɠɟɧɢɹ ɨɛɪɚɡɭɸɬɫɹ ɩɪɢ ɫɠɢɝɚɧɢɢ ɩɪɚɤɬɢɱɟɫɤɢ ɜɫɟɯ ɜɢɞɨɜ 

ɬɜɟɪɞɨɝɨ ɬɨɩɥɢɜɚ ɢ, ɯɨɬɹ ɨɧɢ ɨɬɥɢɱɚɸɬɫɹ ɞɪɭɝ ɨɬ ɞɪɭɝɚ ɫɜɨɢɦɢ ɪɚɡɦɟɪɚɦɢ ɢ 

ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɦɢ ɫɜɨɣɫɬɜɚɦɢ, ɤɚɤ ɩɪɚɜɢɥɨ, ɧɚɪɭɲɚɸɬ ɬɟɱɟɧɢɟ ɨɱɢɳɚɟɦɵɯ 

ɝɚɡɨɜ, ɩɨɜɵɲɚɹ ɬɟɦ ɫɚɦɵɦ ɝɢɞɪɚɜɥɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɦɨɤɪɵɯ 

ɡɨɥɨɭɥɨɜɢɬɟɥɟɣ, ɱɬɨ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɨɝɪɚɧɢɱɟɧɢɸ ɧɚɝɪɭɡɤɢ ɤɨɬɥɨɚɝɪɟɝɚɬɚ. 

ɇɟɨɛɯɨɞɢɦɨ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɨɪɨɲɟɧɢɟ ɦɨɤɪɵɯ ɡɨɥɨɭɥɨɜɢɬɟɥɟɣ ɨɛɨɪɨɬɧɨɣ ɜɨɞɨɣ 

ɩɪɢɜɨɞɢɬ ɤ ɭɫɤɨɪɟɧɢɸ ɩɪɨɰɟɫɫɚ ɨɛɪɚɡɨɜɚɧɢɹ ɨɬɥɨɠɟɧɢɣ ɜɫɥɟɞɫɬɜɢɟ ɭɜɟɥɢɱɟɧɢɹ 

ɫɨɞɟɪɠɚɧɢɹ ɩɟɪɟɫɵɳɟɧɧɨɝɨ ɪɚɫɬɜɨɪɚ CaSO4 ɩɨ ɦɟɪɟ ɢɫɩɚɪɟɧɢɹ ɢɡ ɧɢɯ ɜɥɚɝɢ. 

Ɉɫɧɨɜɧɵɦɢ ɦɟɬɨɞɚɦɢ ɛɨɪɶɛɵ ɫ ɨɬɥɨɠɟɧɢɹɦɢ ɹɜɥɹɸɬɫɹ: • Ⱦɨɛɚɜɥɟɧɢɟ ɫɜɟɠɟɣ 

ɜɨɞɵ ɤ ɨɛɨɪɨɬɧɨɣ, ɫ ɰɟɥɶɸ ɫɧɢɠɟɧɢɹ ɤɨɧɰɟɧɬɪɚɰɢɢ ɫɭɥɶɮɚɬɨɦ ɤɚɥɶɰɢɹ. • 

ɋɬɚɛɢɥɢɡɚɰɢɹ ɭɪɨɜɧɹ ɨɬɥɨɠɟɧɢɣ ɡɚ ɫɱɟɬ ɢɯ ɦɟɯɚɧɢɱɟɫɤɨɝɨ ɪɚɡɪɭɲɟɧɢɹ ɝɪɭɛɵɦɢ 

ɱɚɫɬɢɰɚɦɢ ɡɨɥɵ,ɫɨɞɟɪɠɚɳɢɦɢɫɹ ɜ ɞɵɦɨɜɵɯ ɝɚɡɚɯ, ɡɚ ɫɱɟɬ ɫɩɟɰɢɚɥɶɧɨɣ ɤɨɧɫɬɪɭ

ɤɰɢɢ ɡɨɥɨɭɥɨɜɢɬɟɥɹ. Ɉɞɧɨɜɪɟɦɟɧɧɨ ɫ ɭɥɚɜɥɢɜɚɧɢɟ ɡɨɥɵ ɜ ɦɨɤɪɵɯ 

ɡɨɥɨɭɥɨɜɢɬɟɥɹɯ ɫ ɬɪɭɛɚɦɢ ȼɟɧɬɭɪɢ ɩɪɨɢɫɯɨɞɢɬ ɩɪɨɰɟɫɫ ɬɟɩɥɨɨɛɦɟɧɚ ɦɟɠɞɭ 

ɞɵɦɨɜɵɦɢ ɝɚɡɚɦɢ ɢ ɨɪɨɲɚɸɳɟɣ ɜɨɞɨɣ. ɉɪɢ ɷɬɨɦ ɞɵɦɨɜɵɟ ɝɚɡɵ ɨɯɥɚɠɞɚɸɬɫɹ, ɚ 

ɨɪɨɲɚɸɳɚɹ ɜɨɞɚ, ɤɚɤ ɜ ɜɢɞɟ ɤɚɩɟɥɶ, ɬɚɤ ɢ ɜ ɜɢɞɟ ɩɥɟɧɤɢ ɧɚ ɫɬɟɧɤɚɯ ɦɨɤɪɨɝɨ 

ɚɩɩɚɪɚɬɚ ɧɚɝɪɟɜɚɟɬɫɹ ɢ ɱɚɫɬɢɱɧɨ ɢɫɩɚɪɹɟɬɫɹ, ɭɜɟɥɢɱɢɜɚɹ ɜɥɚɝɨɫɨɞɟɪɠɚɧɢɟ 

ɨɱɢɳɟɧɧɵɯ ɝɚɡɨɜ. ȼɨ ɢɡɛɟɠɚɧɢɟ ɤɨɪɪɨɡɢɢ ɝɚɡɨɜɨɝɨ ɬɪɚɤɬɚ ɡɚ ɡɨɥɨɭɥɨɜɢɬɟɥɹɦɢ 

(ɝɚɡɨɯɨɞɨɜ, ɞɵɦɨɫɨɫɨɜ ɢ ɞɵɦɨɜɵɯ ɬɪɭɛ) ɬɟɦɩɟɪɚɬɭɪɚ ɨɱɢɳɟɧɧɵɯ ɝɚɡɨɜ ɞɨɥɠɧɚ 

ɛɵɬɶ ɜɵɲɟ ɢɯ ɬɨɱɤɢ ɪɨɫɵ ɧɚ 15-20ɨ ɋ. ɇɟɨɛɯɨɞɢɦɨ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɩɨɦɢɦɨ 

ɭɤɚɡɚɧɧɵɯ ɧɟɞɨɫɬɚɬɤɨɜ, ɞɚɧɧɚɹ ɬɟɯɧɨɥɨɝɢɹ ɬɪɟɛɭɟɬ ɞɨɜɨɥɶɧɨ ɝɪɨɦɨɡɞɤɨɝɨ 

ɜɨɞɨɨɛɨɪɨɬɧɨɝɨ ɯɨɡɹɣɫɬɜɚ, ɩɥɨɯɨ ɩɪɢɦɟɧɢɦɚ ɞɥɹ ɭɝɥɟɣ ɫ ɜɵɫɨɤɢɦ ɫɨɞɟɪɠɚɧɢɟɦ 
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ɫɨɥɟɣ ɤɚɥɶɰɢɹ, ɜɫɥɟɞɫɬɜɢɟ ɨɬɥɨɠɟɧɢɹ ɧɟ ɬɨɥɶɤɨ ɝɢɩɫɚ, ɧɨ ɢ ɤɚɪɛɨɧɚɬɚ ɤɚɥɶɰɢɹ, ɚ 

ɬɚɤ ɠɟ ɫɥɨɠɧɨɫɬɢ ɨɛɟɡɜɨɠɢɜɚɧɢɹ ɡɨɥɵ. 

ɉɨ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɚɩɩɚɪɚɬɵ ɩɨɞɪɚɡɞɟɥɹɸɬɫɹ ɧɚ ɞɜɚ ɬɢɩɚ :  ɝɪɭɛɨɣ ɢ ɬɨɧɤɨɣ 

ɨɱɢɫɬɤɢ.  

Ⱥɩɩɚɪɚɬɵ ɝɪɭɛɨɣ ɨɱɢɫɬɤɢ ɭɥɚɜɥɢɜɚɸɬ ɱɚɫɬɢɰɵ ɪɚɡɦɟɪɨɦ ɛɨɥɟɟ 10 ɦɤɦ,ɚ 

ɚɩɩɚɪɚɬɵ ɬɨɧɤɨɣ ɨɱɢɫɬɤɢ ɦɟɧɟɟ 10 ɦɤɦ. Ʉ ɚɩɩɚɪɚɬɚɦ ɬɨɧɤɨɣ ɨɱɢɫɬɤɢ ɦɨɠɧɨ 

ɨɬɧɟɫɬɢ ɚɛɫɨɪɛɟɪɵ ɫɤɪɭɛɛɟɪɚ, ɪɭɤɚɜɧɵɟ ɢ ɤɚɫɫɟɬɧɵɟ ɮɢɥɶɬɪɵ ɚ ɬɚɤ ɠɟ ɬɪɭɛɵ 

ȼɟɧɬɭɪɢ. 

Ɉɞɧɢɦ ɢɡ ɨɫɧɨɜɧɵɯ ɦɨɦɟɧɬɨɜ ɩɪɢ ɜɵɛɨɪɟ ɬɟɯɧɢɱɟɫɤɨɝɨ ɪɟɲɟɧɢɹ ɩɨ 

ɭɥɚɜɥɢɜɚɧɢɸ ɜɪɟɞɧɵɯ ɩɪɢɦɟɫɟɣ ɜ ɝɚɡɟ ɫɥɟɞɭɟɬ ɭɱɢɬɵɜɚɬɶ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɭ ɢ 

ɯɪɚɧɟɧɢɹ ɭɥɨɜɥɟɧɧɵɯ ɷɥɟɦɟɧɬɨɜ, ɬɚɤ ɤɚɤ ɜ ɩɪɨɰɟɫɫɟ ɪɟɚɤɰɢɢ ɢ.ɜɵɞɟɥɟɧɢɹ 

ɨɛɪɚɡɭɸɬɫɹ ɧɨɜɵɟ ɜɟɳɟɫɬɜɚ ɤɨɬɨɪɵɟ ɬɪɟɛɭɸɬ ɫɭɳɟɫɬɜɟɧɧɵɟ ɡɚɬɪɚɬɵ ɩɨ 

ɨɛɟɫɩɟɱɟɧɢɸ ɢɯ ɛɟɡɨɩɚɫɧɨɝɨ ɯɪɚɧɟɧɢɹ. 

ȿɫɥɢ ɷɬɢ ɤɨɦɩɨɧɟɧɬɵ ɨɛɪɚɡɭɸɬ ɜ ɪɚɫɬɜɨɪɟ ɤɢɫɥɨɬɵ, ɫɥɟɞɭɟɬ ɡɚɳɢɳɚɬɶ 

ɚɩɩɚɪɚɬɵ ɢ ɲɥɚɦɨɜɭɸ ɤɚɧɚɥɢɡɚɰɢɨɧɧɭɸ ɫɢɫɬɟɦɭ ɨɬ ɤɨɪɪɨɡɢɢ ɢ 

ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɧɟɣɬɪɚɥɢɡɚɰɢɸ ɫɬɨɱɧɵɯ ɜɨɞ [8]. 

 

3.2 Ɉɩɢɫɚɧɢɟ ɢ ɩɪɢɧɰɢɩ ɪɚɛɨɬɵ ɷɥɟɤɬɪɨɮɢɥɶɬɪɨɜ 

 

ȼ ɫɨɜɪɟɦɟɧɧɨɦ ɪɚɡɜɢɬɢɢ ɧɚɭɤɢ ɷɥɟɤɬɪɨɮɢɥɶɬɪɵ – ɧɚɢɛɨɥɟɟ ɷɤɨɧɨɦɢɱɟɫɤɢ 

ɷɮɮɟɤɬɢɜɧɵɟ ɝɚɡɨɨɱɢɫɬɢɬɟɥɶɧɵɟ ɚɩɩɚɪɚɬɵ. Ɋɚɫɯɨɞɵ ɫɜɹɡɚɧɧɵɟ ɫ ɷɤɫɩɥɭɚɬɚɰɢɟɣ 

ɷɥɟɤɬɪɨɮɢɥɶɬɪɨɜ ɡɧɚɱɢɬɟɥɶɧɨ ɧɢɠɟ ɱɟɦ ɪɚɫɯɨɞɧɵɟ ɦɚɬɟɪɢɚɥɵ ɢɥɢ ɚɛɫɨɪɛɟɧɬɵ 

ɩɪɢɦɟɧɹɟɦɵɟ ɜ ɞɪɭɝɢɯ ɜɢɞɚɯ ɚɩɩɚɪɚɬɨɜ. ȼ ɬɨɠɟ ɜɪɟɦɹ ɷɥɟɤɬɪɨɮɢɥɶɬɪɵ ɞɚɸɬ 

ɫɭɳɟɫɬɜɟɧɧɭɸ ɫɬɟɩɟɧɶ ɨɱɢɫɬɤɢ ɝɚɡɨɜ ɨɬ ɬɜɟɪɞɵɯ ɱɚɫɬɢɰ. 

ɉɪɢɧɰɢɩ ɪɚɛɨɬɵ ɷɥɟɤɬɪɨɮɢɥɶɬɪɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɜɨɡɞɟɣɫɬɜɢɢ 

ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ ɩɨɥɹ ɧɚ ɱɚɫɬɢɰɵ. ɑɚɫɬɢɰɚ ɩɨɥɭɱɚɟɬ ɨɬɪɢɰɚɬɟɥɶɧɵɣ ɡɚɪɹɞ ɨɬ 

ɤɨɪɨɧɢɪɭɸɳɟɝɨ ɷɥɟɤɬɪɨɞɚ ɩɨɞ ɜɨɡɞɟɣɫɬɜɢɟɦ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɣ ɫɢɥɵ ɞɜɢɠɟɬɫɹ 

ɤ ɨɫɚɞɢɬɟɥɶɧɵɦ ɷɥɟɤɬɪɨɞɚɦ ɢɦɟɸɳɢɦ ɩɨɥɨɠɢɬɟɥɶɧɵɣ ɡɚɪɹɞ. Ɉɫɧɨɜɧɵɦ 

ɮɚɤɬɨɪɨɦ ɜɥɢɹɸɳɢɦ ɧɚ ɪɚɛɨɬɭ ɷɥɟɤɬɪɨɮɢɥɶɬɪɚ ɹɜɥɹɟɬɫɹ ɤɨɦɩɨɧɟɧɬɧɨɟ 

ɫɨɞɟɪɠɚɧɢɟ ɜ ɡɨɥɟ ɷɥɟɦɟɧɬɨɜ ɤɨɬɨɪɵɟ ɹɜɥɹɸɬɫɹ ɞɢɷɥɟɤɬɪɢɤɚɦɢ ɢ ɬɪɭɞɧɨ 
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ɩɨɞɞɚɸɬɫɹ ɡɚɪɹɞɭ. Ⱦɥɹ ɩɨɞɞɟɪɠɚɧɢɹ ɫɢɥɵ ɩɨɥɹ ɜ ɷɥɟɤɬɪɨɮɢɥɶɬɪɟ ɩɪɨɢɫɯɨɞɢɬ 

ɜɫɬɪɹɯɢɜɚɧɢɟ ɷɥɟɤɬɪɨɞɧɨɣ ɫɢɫɬɟɦɵ ɩɪɢ ɤɨɬɪɨɦ ɷɥɟɤɬɪɨɞɵ ɨɫɜɨɛɨɠɞɚɸɬɫɹ ɨɬ 

ɫɥɨɹ ɡɨɥɵ. ɗɥɟɤɬɪɨɮɢɥɶɬɪɵ ɩɪɢɦɟɧɹɸɬɫɹ ɜ ɭɫɥɨɜɢɹɯ , ɝɞɟ ɜɥɢɹɧɢɟ ɦɟɯɚɧɢɱɟɫɤɢɯ 

ɪɚɡɪɭɲɚɸɳɢɯ ɮɚɤɬɨɪɨɜ ɞɨɫɬɚɬɨɱɧɨ ɜɟɥɢɤɨ. ɗɬɨ ɜɵɫɨɤɢɟ ɬɟɦɩɟɪɚɬɭɪɵ, ɜɵɫɨɤɚɹ  

ɚɛɪɚɡɢɜɧɨɫɬɶ ɩɵɥɢ ɢ ɬɞ. Ɍɚɤ ɠɟ ɫɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɩɪɢ ɫɨɛɥɸɞɟɧɢɢ ɜɫɟɯ 

ɩɚɪɚɦɟɬɪɨɜ ɤɨɬɨɪɵɟ ɬɪɟɛɭɸɬɫɹ ɞɥɹ ɷɮɮɟɤɬɢɜɧɨɣ ɪɚɛɨɬɵ ɷɥɟɤɬɪɨɮɢɥɶɬɪɚ, ɦɨɠɧɨ 

ɞɨɫɬɢɱɶ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɩɪɢ ɭɥɚɜɥɢɜɚɧɢɢ ɛɨɥɟɟ 99% Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ 

ɨɱɢɫɬɤɭ 1 ɬɵɫ. ɦ3 ɝɚɡɚ ɜ ɷɥɟɤɬɪɨɮɢɥɶɬɪɚɯ ɫɨɫɬɚɜɥɹɟɬ ɜɫɟɝɨ 0,2 ɤȼɬ. 

 

3.2.1 Ɍɢɩɵ ɷɥɟɤɬɪɨɮɢɥɶɬɪɨɜ 

 

ɗɥɟɤɬɪɨɮɢɥɶɬɪɵ ɫɟɪɢɢ ɍȽ, ɪɚɡɪɚɛɨɬɚɧɧɵɟ ɜ 70-ɯ ɝɨɞɚɯ, ɫɨɫɬɨɹɬ ɢɡ 

ɩɪɨɮɢɥɢɪɨɜɚɧɧɵɯ ɬɨɧɤɨɫɬɟɧɧɵɯ ɲɢɪɨɤɨɩɨɥɨɫɧɵɯ ɷɥɟɦɟɧɬɨɜ ɨɬɤɪɵɬɨɝɨ 

ɩɪɨɮɢɥɹ ɫ ɧɢɠɧɢɦ ɦɨɥɨɬɤɨɜɵɦ ɜɫɬɪɹɯɢɜɚɧɢɟɦ. Ʉɨɪɨɧɢɪɭɸɳɢɟ ɷɥɟɤɬɪɨɞɵ 

ɢɦɟɸɬ ɪɚɦɧɭɸ ɤɨɧɫɬɪɭɤɰɢɸ. Ɇɟɠ ɷɥɟɤɬɪɨɞɧɨɟ ɪɚɫɫɬɨɹɧɢɟ 300 ɦɦ. 

ɗɥɟɤɬɪɨɮɢɥɶɬɪɵ ɫɟɪɢɢ ɗȽȺ, ɗȽȻɆ ɪɚɡɪɚɛɨɬɚɧɧɵɟ ɜ ɤɨɧɰɟ 80-ɯ ɧɚɱɚɥɨ 90-

ɯ ɝɨɞɨɜ – ɝɨɪɢɡɨɧɬɚɥɶɧɵɟ, ɢɦɟɸɬ ɦɚɤɫɢɦɚɥɶɧɭɸ ɩɪɢɦɟɧɹɟɦɭɸ ɬɟɦɩɟɪɚɬɭɪɭ 330 

ɝɪɚɞɭɫɨɜ. Ɋɚɦɧɵɟ ɤɨɪɨɧɢɪɭɸɳɢɟ ɷɥɟɤɬɪɨɞɵ. ɂɦɟɸɬ ɨɬ ɞɜɭɯ ɞɨ ɱɟɬɵɪɟɯ ɩɨɥɟɣ. 

Ɇɟɠɷɥɟɤɬɪɨɞɧɨɟ ɪɚɫɫɬɨɹɧɢɟ 350 ɦɦ.  

ɗɥɟɤɬɪɨɮɢɥɶɬɪɵ ɫɟɪɢɢ ɍȽɌ – ɭɧɢɮɢɰɢɪɨɜɚɧɧɵɟ, ɝɨɪɢɡɨɧɬɚɥɶɧɵɟ, 

ɜɵɫɨɤɨɬɟɦɩɟɪɚɬɭɪɧɵɟ. ɉɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɪɚɛɨɬɵ ɫ ɝɚɡɚɦɢ ɫ ɬɟɦɩɟɪɚɬɭɪɨɣ ɞɨ 

425 ɝɪɚɞɭɫɨɜ. Ʉɨɪɨɧɢɪɭɸɳɢɟ ɷɥɟɤɬɪɨɞɵ – ɩɨɞɜɟɲɟɧɧɵɟ ɫ ɝɪɭɡɚɦɢ, ɩɪɭɬɤɨɜɵɟ. 

ɗɥɟɤɬɪɨɮɢɥɶɬɪɵ ɬɢɩɚ ɗȽȺȼ, ɗȽȼɆ – ɷɥɟɤɬɪɨɮɢɥɶɬɪɵ ɧɨɜɵɯ ɪɚɡɪɚɛɨɬɨɤ 

ɫ ɦɟɠɷɥɟɤɬɪɨɞɧɵɦ ɪɚɫɫɬɨɹɧɢɟɦ ɞɨ 400 ɦɦ, ɫ ɩɨɧɢɠɟɧɧɵɦ ɡɚɠɢɝɚɧɢɟɦ ɤɨɪɨɧɵ 

ɡɚ ɫɱёɬ ɦɨɞɟɪɧɢɡɚɰɢɢ ɢɝɥ ɤɨɪɨɧɢɪɭɸɳɢɯ ɷɥɟɦɟɧɬɨɜ, ɜɟɪɯɧɟɟ ɜɫɬɪɹɯɢɜɚɧɢɟ 

ɩɨɡɜɨɥɹɸɳɟɟ ɭɜɟɥɢɱɢɬɶ ɩɥɨɳɚɞɶ ɨɫɚɠɞɟɧɢɟ. 

ɗɥɟɤɬɪɨɮɢɥɶɬɪɵ ȺɅɖɋɌɈɆ – ɫɜɵɲɟ 4000 ɷɥɟɤɬɪɨɮɢɥɶɬɪɨɜ ȺɅɖɋɌɈɆ 

ɭɫɬɚɧɨɜɥɟɧɨ ɜ ɪɚɡɧɵɯ ɫɬɪɚɧɚɯ ɦɢɪɚ, ɜ ɬɨɦ ɱɢɫɥɟ ɢ ɜ Ɋɨɫɫɢɢ, ɧɚ ɷɥɟɤɬɪɨɫɬɚɧɰɢɹɯ, 

ɭɬɢɥɢɡɚɬɨɪɚɯ ɨɬɯɨɞɨɜ, ɰɟɥɥɸɥɨɡɧɨ-ɛɭɦɚɠɧɵɯ ɤɨɦɛɢɧɚɬɚɯ, ɜ ɰɟɦɟɧɬɧɨɦ 

ɩɪɨɢɡɜɨɞɫɬɜɟ ɢ ɦɟɬɚɥɥɭɪɝɢɢ. Ȼɨɥɟɟ 800 ɢɡ ɧɢɯ ɭɫɬɚɧɨɜɥɟɧɨ ɧɚ Ɍɗɋ. ȼ 
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ɬɟɩɥɨɷɧɟɪɝɟɬɢɤɟ, ɤɚɤ ɩɪɚɜɢɥɨ, ɩɪɢɦɟɧɹɸɬɫɹ ɷɥɟɤɬɪɨɮɢɥɶɬɪɵ ɫɨ ɫɩɢɪɚɥɶɧɵɦɢ 

ɤɨɪɨɧɢɪɭɸɳɢɦɢ ɷɥɟɤɬɪɨɞɚɦɢ ɢ ɦɟɠɷɥɟɤɬɪɨɞɧɵɦ ɪɚɫɫɬɨɹɧɢɟɦ 400 ɦɦ. 

ɗɥɟɤɬɪɨɮɢɥɶɬɪɵ ɢɦɟɸɬ ɫɥɟɞɭɸɳɢɟ ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ ɨɫɨɛɟɧɧɨɫɬɢ. Ʉɨɧɫɬɪɭɤɰɢɹ 

ɤɨɪɩɭɫɚ ɨɛɟɫɩɟɱɢɜɚɟɬ ɝɚɡɨɩɥɨɬɧɨɫɬɶ ɢ ɦɢɧɢɦɚɥɶɧɭɸ ɩɨɜɟɪɯɧɨɫɬɶ ɞɥɹ 

ɬɟɩɥɨɢɡɨɥɹɰɢɢ ɛɥɚɝɨɞɚɪɹ ɪɚɡɦɟɳɟɧɢɸ ɧɟɫɭɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɜɨ ɜɧɭɬɪɟɧɧɟɣ 

ɱɚɫɬɢ ɤɨɪɩɭɫɚ. ɗɥɟɤɬɪɨɮɢɥɶɬɪ ɨɛɨɪɭɞɨɜɚɧ ɤɨɪɩɭɫɚ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɨɛɟɫɩɟɱɢɜɚɬɶ 

ɫ ɜɵɫɨɤɨɣ ɬɨɱɧɨɫɬɶɸ ɦɟɠɷɥɟɤɬɪɨɞɧɨɟ ɪɚɫɫɬɨɹɧɢɟ ɜ ɩɪɨɰɟɫɫɟ ɫɛɨɪɤɢ. ɉɪɢ ɷɬɨɦ 

ɨɬɩɚɞɚɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɜ ɫɬɚɛɢɥɢɡɢɪɭɸɳɢɯ ɷɥɟɦɟɧɬɚɯ ɢɥɢ ɧɚɩɪɚɜɥɹɸɳɢɯ. 

ȼɫɬɪɹɯɢɜɚɧɢɟ ɤɨɪɨɧɢɪɭɸɳɢɯ ɭɫɬɪɨɣɫɬɜɚɦɢ, ɤɨɬɨɪɵɟ ɨɛɟɫɩɟɱɢɜɚɸɬ 

ɪɚɜɧɨɦɟɪɧɨɟ ɝɚɡɨɪɚɫɩɪɟɞɟɥɟɧɢɟ ɩɨ ɜɫɟɣ ɩɥɨɳɚɞɢ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ. ɉɪɢ 

ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɤɨɪɪɟɤɰɢɹ ɝɚɡɨɪɚɫɩɪɟɞɟɥɟɧɢɹ ɩɭɬɟɦ ɭɫɬɚɧɨɜɤɢ 

ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɝɚɡɨɨɬɤɥɨɧɹɸɳɢɯ ɩɥɚɫɬɢɧ. ɉɪɢ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 

ɭɥɚɜɥɢɜɚɧɢɹ ɢ ɪɚɛɨɬɵ ɦɟɯɚɧɢɡɦɨɜ ɜɫɬɪɹɯɢɜɚɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɩɪɢɧɢɦɚɬɶ ɜɨ 

ɜɧɢɦɚɧɢɟ ɨɛɳɭɸ ɩɥɨɳɚɞɶ ɨɫɚɠɞɟɧɢɹ, ɜɫɬɪɹɯɢɜɚɟɦɭɸ ɡɚ 1 ɪɚɡ. ɑɟɦ ɛɨɥɶɲɟ ɬɚɤɚɹ 

ɩɥɨɳɚɞɶ, ɬɟɦ ɜɵɲɟ ɜɬɨɪɢɱɧɵɣ ɭɧɨɫ ɩɵɥɢ ɫ ɝɚɡɨɜɵɦ ɩɨɬɨɤɨɦ. ɋɢɫɬɟɦɚ 

ɜɫɬɪɹɯɢɜɚɧɢɹ ȺɅɖɋɌɈɆ ɨɛɟɫɩɟɱɢɜɚɟɬ ɨɱɟɧɶ ɦɚɥɟɧɶɤɭɸ ɩɥɨɳɚɞɶ ɨɬɪɹɯɢɜɚɧɢɹ 

ɡɚ ɨɞɢɧ ɭɞɚɪ. ɗɬɨ ɫɧɢɠɚɟɬ  ɨɛɳɭɸ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɭɥɚɜɥɢɜɚɧɢɹ, ɧɨ 

ɩɪɟɞɨɬɜɪɚɳɚɟɬ ɡɚɥɩɨɜɵɟ ɜɵɛɪɨɫɵ ɢɡ ɞɵɦɨɜɨɣ ɬɪɭɛɵ.  

Ɏɢɥɶɬɪɵ ɤɨɦɩɥɟɤɬɭɸɬɫɹ ɛɵɫɬɪɨɯɨɞɧɵɦɢ ɩɪɢɜɨɞɚɦɢ ɫɨ ɜɪɟɦɟɧɟɦ ɨɛɨɪɨɬɚ 

30 ɫ ɢ ɦɟɧɟɟ, ɱɬɨ ɫɧɢɠɚɟɬ ɨɛɳɟɟ ɜɪɟɦɹ ɡɚɥɩɨɜɨɝɨ ɜɵɛɪɨɫɚ ɩɪɢ ɜɫɬɪɹɯɢɜɚɧɢɢ ɢ 

ɩɨɡɜɨɥɹɟɬ ɷɮɮɟɤɬɢɜɧɨ ɭɩɪɚɜɥɹɬɶ ɷɥɟɤɬɪɢɱɟɫɤɢɦ ɪɟɠɢɦɨɦ ɜ ɦɨɦɟɧɬɵ 

ɜɫɬɪɹɯɢɜɚɧɢɹ. ɋɢɫɬɟɦɚ ɤɨɪɨɧɢɪɭɸɳɢɯ ɷɥɟɤɬɪɨɞɨɜ ɩɨɞɜɟɲɢɜɚɟɬɫɹ ɧɚ ɱɟɬɵɪɟɯ 

ɢɡɨɥɹɬɨɪɚɯ. ɋɢɫɬɟɦɚ ɩɨɞɜɟɫɤɢ ɢɦɟɟɬ ɛɨɤɫɨɜɭɸ ɫɬɪɭɤɬɭɪɭ, ɱɬɨ ɨɛɟɫɩɟɱɢɜɚɟɬ 

ɧɟɢɡɦɟɧɧɨɫɬɶ ɟɟ ɤɨɧɮɢɝɭɪɚɰɢɢ. Ʉɨɧɫɬɪɭɤɰɢɹ ȺɅɖɋɌɈɆ ɜɵɩɨɥɧɟɧɚ ɬɚɤɢɦ 

ɨɛɪɚɡɨɦ, ɱɬɨ ɤɚɠɞɚɹ ɫɢɫɬɟɦɚ ɩɨɞɜɟɲɢɜɚɟɬɫɹ ɡɚ ɜɟɪɯɧɢɟ ɭɝɥɵ ɜɧɟ ɫɢɫɬɟɦɵ 

ɨɫɚɞɢɬɟɥɶɧɵɯ ɷɥɟɤɬɪɨɞɨɜ. ɇɢ ɨɞɧɚ ɱɚɫɬɶ ɫɢɫɬɟɦɵ ɩɨɞɜɟɫɤɢ ɧɟ ɜɵɫɬɭɩɚɟɬ ɡɚ 

ɜɟɪɯɧɢɣ ɢ ɧɢɠɧɢɣ ɤɪɚɹ ɨɫɚɞɢɬɟɥɶɧɵɯ ɷɥɟɤɬɪɨɞɨɜ. ȼ ɩɨɩɟɪɟɱɧɨɦ ɫɟɱɟɧɢɢ ɪɚɦɵ 

ɩɨɞɜɟɫɤɢ ɤɪɭɝɥɵɟ ɢɥɢ ɩɪɹɦɨɭɝɨɥɶɧɵɟ.  

ɐɟɥɶɸ ɬɚɤɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɹɜɥɹɟɬɫɹ ɫɧɢɠɟɧɢɟ ɧɚɩɪɹɠɟɧɧɨɫɬɢ 

ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɩɨɥɹ ɜ ɷɬɢɯ ɡɨɧɚɯ ɞɨ ɦɢɧɢɦɚɥɶɧɨɝɨ ɭɪɨɜɧɹ ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ 
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ɩɪɨɛɨɟɜ. ɋɚɦɢ ɤɨɪɨɧɢɪɭɸɳɢɟ ɷɥɟɤɬɪɨɞɵ ɩɨɞɜɟɲɟɧɵ ɩɨɥɧɨɫɬɶɸ ɜɧɭɬɪɢ 

ɦɟɠɷɥɟɤɬɪɨɞɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ ɢ ɞɨɫɬɚɬɨɱɧɨ ɭɞɚɥɟɧɵ ɨɬ ɤɪɚɟɜ ɢɥɢ 

ɜɵɫɬɭɩɚɸɳɢɯ ɱɚɫɬɟɣ ɨɫɚɞɢɬɟɥɶɧɵɯ ɷɥɟɤɬɪɨɞɨɜ. ȼɫɹ ɫɢɫɬɟɦɚ ɤɨɪɨɧɢɪɭɸɳɢɯ 

ɷɥɟɤɬɪɨɞɨɜ ɩɨɥɧɨɫɬɶɸ ɡɚɤɪɟɩɥɟɧɚ ɢ ɨɛɪɚɡɭɟɬ ɠɟɫɬɤɭɸ ɛɨɤɫɨɜɭɸ ɫɬɪɭɤɬɭɪɭ. 

ɋɢɫɬɟɦɚ ɤɨɪɨɧɢɪɭɸɳɢɯ ɷɥɟɤɬɪɨɞɨɜ ȺɅɖɋɌɈɆ ɫɨɛɢɪɚɟɬɫɹ ɢ ɧɚɥɚɠɢɜɚɟɬɫɹ ɩɨ 

ɦɟɫɬɭ ɜɧɭɬɪɢ ɷɥɟɤɬɪɨɞɨɜ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɚɞɚɸɳɢɦɢ ɦɨɥɨɬɤɚɦɢ, 

ɫɦɨɧɬɢɪɨɜɚɧɧɵɦɢ ɧɚ ɝɨɪɢɡɨɧɬɚɥɶɧɨɦ ɜɚɥɭ. ɗɬɢ ɦɨɥɨɬɤɢ ɭɞɚɪɹɸɬ ɩɨ 

ɫɩɟɰɢɚɥɶɧɵɦ ɛɚɥɤɚɦ ɜɫɬɪɹɯɢɜɚɧɢɹ, ɫɦɨɧɬɢɪɨɜɚɧɧɵɦ ɧɚ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɪɚɦ 

ɤɨɪɨɧɢɪɭɸɳɢɯ ɷɥɟɤɬɪɨɞɨɜ.  

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜɫɟ ɜɢɛɪɚɰɢɢ, ɜɵɡɜɚɧɧɵɟ ɩɚɞɚɸɳɢɦɢ ɦɨɥɨɬɤɚɦɢ, 

ɩɟɪɟɞɚɸɬɫɹ ɤɨɪɨɧɢɪɭɸɳɢɦ ɷɥɟɤɬɪɨɞɚɦ. Ɍɚɤɨɣ ɦɟɯɚɧɢɡɦ ɜɫɬɪɹɯɢɜɚɧɢɹ ɪɚɛɨɬɚɟɬ 

ɧɚ ɤɚɠɞɨɣ ɫɟɤɰɢɢ, ɩɢɬɚɟɦɨɣ ɨɬ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɩɢɬɚɧɢɹ. ɉɪɢɜɨɞ ɦɟɯɚɧɢɡɦɚ 

ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɱɟɪɟɡ ɢɡɨɥɢɪɭɸɳɢɣ ɜɚɥ ɢ ɪɚɫɩɨɥɨɠɟɧ ɜ ɜɟɪɯɧɟɣ ɱɚɫɬɢ 

ɷɥɟɤɬɪɨɮɢɥɶɬɪɚ. Ɋɚɛɨɬɨɣ ɦɨɬɨɪ-ɪɟɞɭɤɬɨɪɚ ɭɩɪɚɜɥɹɟɬ ɤɨɧɬɪɨɥɥɟɪ EPIC-III, 

ɤɨɬɨɪɵɣ ɨɛɟɫɩɟɱɢɜɚɟɬ ɨɩɬɢɦɚɥɶɧɵɣ ɪɟɠɢɦ ɜɫɬɪɹɯɢɜɚɧɢɹ. ɗɬɨɬ ɪɟɠɢɦ ɦɨɠɟɬ 

ɛɵɬɶ ɩɨɞɫɬɪɨɟɧ ɜɨ ɜɪɟɦɹ ɩɭɫɤɚ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ. ɉɪɢ ɢɡɦɟɧɟɧɢɢ ɭɫɥɨɜɢɣ 

ɷɤɫɩɥɭɚɬɚɰɢɢ ɪɟɠɢɦ ɦɨɠɟɬ ɛɵɬɶ ɥɟɝɤɨ ɢɡɦɟɧɟɧ. Ʉɚɠɞɨɟ ɩɨɥɟ ɷɥɟɤɬɪɨɞɨɜ 

ɩɨɞɞɟɪɠɢɜɚɟɬɫɹ ɱɟɬɵɪɶɦɹ ɢɡɨɥɹɬɨɪɚɦɢ, ɪɚɫɩɨɥɨɠɟɧɧɵɦɢ ɜ ɢɡɨɥɹɬɨɪɧɵɯ 

ɤɨɪɨɛɤɚɯ. Ʉɨɪɨɛɤɢ ɨɛɨɪɭɞɨɜɚɧɵ ɲɚɪɧɢɪɧɵɦɢ ɤɪɵɲɤɚɦɢ, ɱɬɨɛɵ ɨɛɟɫɩɟɱɢɬɶ 

ɥɟɝɤɢɣ ɞɨɫɬɭɩ ɤ ɢɡɨɥɹɬɨɪɚɦ ɞɥɹ ɨɫɦɨɬɪɚ ɢ ɨɛɫɥɭɠɢɜɚɧɢɹ. ȼ ɤɚɠɞɨɣ ɤɨɪɨɛɤɟ 

ɢɦɟɟɬɫɹ ɩɪɢɫɩɨɫɨɛɥɟɧɢɟ, ɩɨɡɜɨɥɹɸɳɟɟ ɜɪɟɦɟɧɧɨ ɩɨɞɜɟɫɢɬɶ ɫɢɫɬɟɦɭ 

ɤɨɪɨɧɢɪɭɸɳɢɯ ɷɥɟɤɬɪɨɞɨɜ, ɟɫɥɢ ɢɡɨɥɹɬɨɪ ɞɨɥɠɟɧ ɛɵɬɶ ɡɚɦɟɧɟɧ. 

ɗɥɟɤɬɪɨɮɢɥɶɬɪɵ «Ʉɨɧɞɨɪ ɗɤɨ» ɇɚ ɛɚɡɟ ɫɨɛɫɬɜɟɧɧɨɝɨ ɨɩɵɬɚ ɫɨɡɞɚɧɢɹ 

ɩɨɫɥɟɞɧɟɝɨ ɩɨɤɨɥɟɧɢɹ ɷɥɟɤɬɪɨɮɢɥɶɬɪɨɜ ɗȽȼ, ɚ ɬɚɤɠɟ ɦɟɠɞɭɧɚɪɨɞɧɨɝɨ ɨɩɵɬɚ 

ȼɌɂ ɢ ɯɨɥɞɢɧɝɨɜɚɹ ɝɪɭɩɩɚ «Ʉɨɧɞɨɪ ɗɤɨ» ɪɚɡɪɚɛɨɬɚɥɢ ɜɵɫɨɤɨɷɮɮɟɤɬɢɜɧɵɣ, 

ɫɭɯɨɣ, ɤɨɦɩɚɤɬɧɵɣ ɷɥɟɤɬɪɨɮɢɥɶɬɪ ɬɢɩɚ ɗȽɋɗ ɞɥɹ ɬɟɯɩɟɪɟɜɨɨɪɭɠɚɟɦɵɯ ɢ ɜɧɨɜɶ 

ɫɬɪɨɹɳɢɯɫɹ ɪɨɫɫɢɣɫɤɢɯ Ɍɗɋ.  

Ʉɨɧɫɬɪɭɤɰɢɹ ɷɥɟɤɬɪɨɮɢɥɶɬɪɚ ɗȽɋɗ (ɪɢɫ. 3) ɫɬɚɥɚ ɢɬɨɝɨɦ ɫɪɚɜɧɢɬɟɥɶɧɨɝɨ 

ɚɧɚɥɢɡɚ ɤɨɧɫɬɪɭɤɰɢɣ ɚɩɩɚɪɚɬɨɜ ɡɚɪɭɛɟɠɧɵɯ ɢ ɨɬɟɱɟɫɬɜɟɧɧɵɯ ɩɪɨɢɡɜɨɞɢɬɟɥɟɣ, ɚ 

ɬɚɤɠɟ ɫɨɜɦɟɫɬɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɢ ɨɩɵɬɧɨ-ɤɨɧɫɬɪɭɤɬɨɪɫɤɢɯ ɪɚɛɨɬ. Ƚɥɚɜɧɨɣ 
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ɨɫɨɛɟɧɧɨɫɬɶɸ ɷɥɟɤɬɪɨɮɢɥɶɬɪɨɜ ɗȽɋɗ ɹɜɥɹɟɬɫɹ ɩɪɢɦɟɧɟɧɢɟ ɨɫɚɞɢɬɟɥɶɧɵɯ 

ɷɥɟɤɬɪɨɞɨɜ ɜɵɫɨɬɨɣ ɞɨ 18 ɦ, ɤɨɪɨɧɢɪɭɸɳɢɯ ɷɥɟɤɬɪɨɞɨɜ ɫ ɩɨɧɢɠɟɧɧɵɦ 

ɧɚɩɪɹɠɟɧɢɟɦ ɡɚɠɢɝɚɧɢɹ ɤɨɪɨɧɧɨɝɨ ɪɚɡɪɹɞɚ, ɚ ɬɚɤɠɟ ɜɟɪɯɧɟɟ ɪɚɫɩɨɥɨɠɟɧɢɟ 

ɫɢɫɬɟɦɵ ɜɫɬɪɹɯɢɜɚɧɢɹ ɤɨɪɨɧɢɪɭɸɳɢɯ ɷɥɟɤɬɪɨɞɨɜ. 

ɉɪɢɦɟɧɟɧɢɟ ɷɥɟɤɬɪɨɞɨɜ ɜɵɫɨɬɨɣ 18 ɦ ɨɬɤɪɵɜɚɟɬ ɧɨɜɵɟ ɜɨɡɦɨɠɧɨɫɬɢ ɜ 

ɪɚɡɪɚɛɨɬɤɟ ɷɥɟɤɬɪɨɮɢɥɶɬɪɨɜ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɜɵɩɨɥɧɟɧɢɟ ɟɜɪɨɩɟɣɫɤɢɯ 

ɬɪɟɛɨɜɚɧɢɣ ɩɨ ɨɫɬɚɬɨɱɧɨɣ ɡɚɩɵɥɟɧɧɨɫɬɢ ɞɵɦɨɜɵɯ ɝɚɡɨɜ ɞɨ 30 ɦɝ/ɦ3 ɢ ɩɨ 

ɪɚɡɦɟɳɟɧɢɸ ɡɚɦɟɳɚɸɳɢɯ ɡɨɥɨɭɥɨɜɢɬɟɥɟɣ ɧɚ ɦɟɫɬɟ ɫɭɳɟɫɬɜɭɸɳɢɯ 

ɦɚɥɨɝɚɛɚɪɢɬɧɵɯ ɷɥɟɤɬɪɨɮɢɥɶɬɪɨɜ ɢ ɦɨɤɪɵɯ ɡɨɥɨɭɥɨɜɢɬɟɥɟɣ. Ʉɪɨɦɟ ɬɨɝɨ, ɷɬɨ 

ɩɨɡɜɨɥɹɟɬ ɢɡɛɟɠɚɬɶ ɫɥɨɠɧɨɣ ɞɜɭɯɴɹɪɭɫɧɨɣ ɤɨɦɩɨɧɨɜɤɢ ɷɥɟɤɬɪɨɮɢɥɶɬɪɨɜ ɧɚ 

ɧɨɜɵɯ ɦɨɳɧɵɯ ɷɧɟɪɝɨɛɥɨɤɚɯ, ɬɚɤɢɯ, ɧɚɩɪɢɦɟɪ, ɤɚɤ ɧɨɜɵɣ ɷɧɟɪɝɨɛɥɨɤ 800 Ɇȼɬ 

Ȼɟɪɟɡɨɜɫɤɨɣ ȽɊɗɋ. ȼ ɤɚɱɟɫɬɜɟ ɤɨɪɨɧɢɪɭɸɳɟɝɨ ɷɥɟɦɟɧɬɚ (ɪɢɫ. 3.) ɜ ɞɚɧɧɨɣ 

ɤɨɧɫɬɪɭɤɰɢɢ ɩɪɢɦɟɧɟɧ ɷɥɟɦɟɧɬ ɫ ɛɨɤɨɜɵɦɢ ɢɝɥɚɦɢ, ɫ ɩɨɧɢɠɟɧɧɵɦ 

ɧɚɩɪɹɠɟɧɢɟɦ ɡɚɠɢɝɚɧɢɹ ɤɨɪɨɧɵ ɢ ɪɚɫɫɪɟɞɨɬɨɱɟɧɧɵɦɢ ɰɟɧɬɪɚɦɢ ɡɚɠɢɝɚɧɢɹ 

ɤɨɪɨɧɧɨɝɨ ɪɚɡɪɹɞɚ.  

Ɉɫɨɛɟɧɧɨɫɬɶɸ ɷɬɢɯ ɤɨɪɨɧɢɪɭɸɳɢɯ ɷɥɟɤɬɪɨɞɨɜ (ɪɢɫ. 4) ɹɜɥɹɟɬɫɹ ɩɪɢɦɟɪɧɨ 

ɜɞɜɨɟ ɫɧɢɠɟɧɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɡɚɠɢɝɚɧɢɹ ɤɨɪɨɧɵ, ɱɬɨ ɭɜɟɥɢɱɢɜɚɟɬ ɷɮɮɟɤɬɢɜɧɭɸ 

ɫɤɨɪɨɫɬɶ ɞɪɟɣɮɚ ɱɚɫɬɢɰ ɢ ɩɨɜɵɲɚɟɬ ɭɫɬɨɣɱɢɜɨɫɬɶ ɪɚɛɨɬɵ ɷɥɟɤɬɪɨɮɢɥɶɬɪɚ. ɗɬɨ 

ɨɫɨɛɟɧɧɨ ɜɚɠɧɨ ɞɥɹ ɜɵɫɨɤɨɡɨɥɶɧɵɯ ɭɝɥɟɣ ɢ ɫɠɢɝɚɟɦɵɯ ɜ ɤɨɬɥɚɯ ɫ ɠɢɞɤɢɦ 

ɲɥɚɤɨɭɞɚɥɟɧɢɟɦ ɭɝɥɟɣ ɫ ɦɚɥɵɦ ɜɵɯɨɞɨɦ ɥɟɬɭɱɢɯ. ɇɨɜɚɹ ɤɨɧɫɬɪɭɤɰɢɹ ɭɡɥɨɜ 

ɜɫɬɪɹɯɢɜɚɧɢɹ ɢ ɜɟɪɯɧɟɟ ɪɚɡɦɟɳɟɧɢɟ ɦɟɯɚɧɢɡɦɨɜ ɜɫɬɪɹɯɢɜɚɧɢɹ ɤɨɪɨɧɢɪɭɸɳɢɯ 

ɷɥɟɤɬɪɨɞɨɜ ɩɨɡɜɨɥɢɥɢ ɭɦɟɧɶɲɢɬɶ ɦɟɠɩɨɥɶɧɵɟ ɩɪɨɦɟɠɭɬɤɢ ɢ ɝɚɛɚɪɢɬɧɵɟ 

ɪɚɡɦɟɪɵ ɚɩɩɚɪɚɬɨɜ. Ʉɨɧɫɬɪɭɤɬɢɜɧɨɟ ɢɫɩɨɥɧɟɧɢɟ ɷɥɟɤɬɪɨɞɧɵɯ ɫɢɫɬɟɦ ɢ ɢɯ 

ɦɟɯɚɧɢɡɦɨɜ ɜɫɬɪɹɯɢɜɚɧɢɹ ɩɨɡɜɨɥɢɥɨ ɭɜɟɥɢɱɢɬɶ ɜɵɫɨɬɭ ɢ ɱɢɫɥɨ ɨɫɚɞɢɬɟɥɶɧɵɯ 

ɷɥɟɦɟɧɬɨɜ ɜ ɨɞɧɨɦ ɷɥɟɤɬɪɨɩɨɥɟ. 
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1 – ɤɨɪɩɭɫ; 2 – ɫɢɫɬɟɦɚ ɝɚɡɨɪɚɫɩɪɟɞɟɥɟɧɢɹ; 3 – ɨɫɚɞɢɬɟɥɶɧɵɟ ɷɥɟɤɬɪɨɞɵ; 4 – ɦɟɯɚɧɢɡɦ 

ɜɫɬɪɹɯɢɜɚɧɢɹ ɨɫɚɞɢɬɟɥɶɧɵɯ ɷɥɟɤɬɪɨɞɨɜ; 5 – ɤɨɪɨɧɢɪɭɸɳɢɟ ɷɥɟɤɬɪɨɞɵ; 6 – ɪɚɦɚ ɩɨɞɜɟɫɚ 

ɤɨɪɨɧɢɪɭɸɳɢɯ ɷɥɟɤɬɪɨɞɨɜ; 7 – ɦɟɯɚɧɢɡɦ ɜɫɬɪɹɯɢɜɚɧɢɹ ɤɨɪɨɧɢɪɭɸɳɢɯ ɷɥɟɤɬɪɨɞɨɜ; 8 – 

ɩɪɢɜɨɞ ɦɟɯɚɧɢɡɦɚ ɜɫɬɪɹɯɢɜɚɧɢɹ ɨɫɚɞɢɬɟɥɶɧɵɯ ɷɥɟɤɬɪɨɞɨɜ; 9 — ɩɪɢɜɨɞ ɦɟɯɚɧɢɡɦɚ 

ɜɫɬɪɹɯɢɜɚɧɢɹ ɤɨɪɨɧɢɪɭɸɳɢɯ ɷɥɟɤɬɪɨɞɨɜ; 10 – ɬɨɤɨɩɨɞɜɨɞ  

 

Ɋɢɫɭɧɨɤ 3 – ɗɥɟɤɬɪɨɮɢɥɶɬɪ ɗȽɋɗ: 

 

 

1 – ɩɪɨɮɢɥɢɪɨɜɚɧɧɚɹ ɰɟɧɬɪɚɥɶɧɚɹ ɱɚɫɬɶ ɤɨɪɩɭɫɚ ɷɥɟɦɟɧɬɚ; 2 – ɤɨɪɨɧɢɪɭɸɳɢɟ 

ɧɚɤɨɧɟɱɧɢɤɢ, ɨɬɨɝɧɭɬɵɟ; 3 – ɤɨɪɨɧɢɪɭɸɳɢɣ ɧɚɤɨɧɟɱɧɢɤ ɜ ɩɥɨɫɤɨɫɬɢ ɤɨɪɩɭɫɚ ɷɥɟɦɟɧɬɚ ɫ 

ɛɨɥɶɲɢɦ, ɱɟɦ ɭ ɨɬɨɝɧɭɬɵɯ, ɭɝɥɨɦ ɩɪɢ ɜɟɪɲɢɧɟ; 4 – ɩɥɨɫɤɢɟ ɤɪɚɟɜɵɟ ɫɟɤɰɢɢ ɤɨɪɩɭɫɚ 

ɷɥɟɦɟɧɬɚ; 5 – ɬɨɪɰɟɜɵɟ ɥɢɧɢɢ (ɩɥɨɫɤɨɫɬɢ) ɩɥɨɫɤɢɯ ɤɪɚɟɜɵɯ ɫɟɤɰɢɣ 

 

Ɋɢɫɭɧɨɤ 4 – Ʉɨɪɨɧɢɪɭɸɳɢɣ ɷɥɟɤɬɪɨɞ ɫ ɞɨɩɨɥɧɢɬɟɥɶɧɵɦɢ ɬɨɱɤɚɦɢ 

ɡɚɠɢɝɚɧɢɹ 
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ɋɨɜɟɪɲɟɧɧɨ ɧɨɜɵɦɢ ɭɡɥɚɦɢ ɜ ɩɪɟɞɫɬɚɜɥɟɧɧɨɦ ɷɥɟɤɬɪɨɮɢɥɶɬɪɟ ɗȽɋɗ 

ɹɜɥɹɸɬɫɹ ɩɪɢɜɨɞɵ ɤɨɪɨɧɢɪɭɸɳɢɯ ɢ ɨɫɚɞɢɬɟɥɶɧɵɯ ɷɥɟɤɬɪɨɞɨɜ. ȼ ɩɪɢɜɨɞɟ 

ɢɫɩɨɥɶɡɨɜɚɧ ɢɬɚɥɶɹɧɫɤɢɣ ɪɟɞɭɤɬɨɪ, ɨɬɟɱɟɫɬɜɟɧɧɵɣ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ ɢ ɹɩɨɧɫɤɚɹ 

ɫɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ. Ɍɚɤɨɟ ɫɨɱɟɬɚɧɢɟ ɢɫɩɨɥɶɡɭɟɦɵɯ ɤɨɦɩɥɟɤɬɭɸɳɢɯ ɩɨɡɜɨɥɢɥɨ 

ɩɨɥɭɱɢɬɶ ɩɪɢɜɨɞ ɫ ɪɟɝɭɥɢɪɭɟɦɨɣ ɱɚɫɬɨɬɨɣ ɜɪɚɳɟɧɢɹ ɜɚɥɚ, ɫ ɩɥɚɜɧɨɣ 

ɪɟɝɭɥɢɪɨɜɤɨɣ ɩɭɫɤɚ ɞɜɢɝɚɬɟɥɹ ɢ, ɱɬɨ ɫɚɦɨɟ ɝɥɚɜɧɨɟ, ɩɨɡɜɨɥɢɥɨ ɨɫɭɳɟɫɬɜɢɬɶ 

ɜɩɟɪɜɵɟ ɜ ɧɚɲɟɣ ɩɪɚɤɬɢɤɟ ɡɚɳɢɬɭ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ ɨɬ ɩɟɪɟɝɪɭɡɨɤ ɩɪɢ 

ɡɚɤɥɢɧɢɜɚɧɢɢ ɜɚɥɚ ɦɟɯɚɧɢɡɦɚ ɜɫɬɪɹɯɢɜɚɧɢɹ.  

ɋɭɳɟɫɬɜɟɧɧɨ ɢɡɦɟɧɟɧɚ ɜɟɪɯɧɹɹ ɱɚɫɬɶ ɤɨɪɩɭɫɚ ɷɥɟɤɬɪɨɮɢɥɶɬɪɚ, ɱɬɨ 

ɩɨɡɜɨɥɢɥɨ ɡɧɚɱɢɬɟɥɶɧɨ ɩɨɜɵɫɢɬɶ ɪɟɦɨɧɬɨɩɪɢɝɨɞɧɨɫɬɶ ɚɩɩɚɪɚɬɚ ɢ ɨɛɟɫɩɟɱɢɥɨ 

ɭɫɬɨɣɱɢɜɵɣ ɬɟɦɩɟɪɚɬɭɪɧɵɣ ɪɟɠɢɦ ɜ ɢɡɨɥɹɬɨɪɧɵɯ ɤɨɪɨɛɤɚɯ. ȼ ɰɟɥɹɯ ɫɧɢɠɟɧɢɹ 

ɦɟɬɚɥɥɨɟɦɤɨɫɬɢ ɩɪɢɦɟɧɹɟɬɫɹ ɭɜɟɥɢɱɟɧɧɨɟ ɞɨ 400 ɦɦ ɦɟɠɷɥɟɤɬɪɨɞɧɨɟ 

ɪɚɫɫɬɨɹɧɢɟ. Ȼɨɥɶɲɨɟ ɜɥɢɹɧɢɟ ɧɚ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɢ ɫɬɚɛɢɥɶɧɨɫɬɶ ɩɨɤɚɡɚɬɟɥɟɣ 

ɷɥɟɤɬɪɨɮɢɥɶɬɪɚ ɨɤɚɡɵɜɚɟɬ ɫɢɫɬɟɦɚ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ 

ɷɥɟɤɬɪɨɩɢɬɚɧɢɟɦ. ɍɱɢɬɵɜɚɹ, ɱɬɨ ɡɧɚɱɢɬɟɥɶɧɚɹ ɱɚɫɬɶ ɪɨɫɫɢɣɫɤɢɯ Ɍɗɋ ɫɠɢɝɚɟɬ 

ɭɝɥɢ, ɡɨɥɚ ɤɨɬɨɪɵɯ ɢɦɟɟɬ ɩɨɜɵɲɟɧɧɨɟ ɭɞɟɥɶɧɨɟ ɷɥɟɤɬɪɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ 

(ɍɗɋ), ɧɚ ɧɨɜɨɦ ɷɥɟɤɬɪɨɮɢɥɶɬɪɟ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɭɸ ɫɢɫɬɟɦɭ 

ɭɩɪɚɜɥɟɧɢɹ ɷɥɟɤɬɪɨɩɢɬɚɧɢɟɦ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɨɩɬɢɦɢɡɚɰɢɢ ɪɟɠɢɦɚ 

ɷɥɟɤɬɪɨɩɢɬɚɧɢɹ ɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɟɪɵɜɢɫɬɨɝɨ ɷɥɟɤɬɪɨɩɢɬɚɧɢɹ, ɱɬɨ ɨɫɨɛɟɧɧɨ 

ɷɮɮɟɤɬɢɜɧɨ ɩɪɢ ɭɥɚɜɥɢɜɚɧɢɢ ɡɨɥ ɫ ɜɵɫɨɤɢɦ ɍɗɋ. Ɇɢɤɪɨɩɪɨɰɟɫɫɨɪɧɚɹ ɫɢɫɬɟɦɚ 

ɭɩɪɚɜɥɟɧɢɹ MCS II ɧɟɩɪɟɪɵɜɧɨ ɜ ɚɜɬɨɦɚɬɢɱɟɫɤɨɦ ɪɟɠɢɦɟ ɚɧɚɥɢɡɢɪɭɟɬ 

ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ ɷɥɟɤɬɪɨɩɨɥɟɣ, ɨɩɬɢɦɢɡɢɪɭɟɬ ɪɚɛɨɬɭ ɚɝɪɟɝɚɬɨɜ ɩɢɬɚɧɢɹ 

ɢ ɭɩɪɚɜɥɹɟɬ ɪɚɛɨɬɨɣ ɦɟɯɚɧɢɡɦɨɜ ɜɫɬɪɹɯɢɜɚɧɢɹ.  

Ɉɫɧɨɜɧɵɦɢ ɩɪɟɢɦɭɳɟɫɬɜɚ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ MCS II ɹɜɥɹɸɬɫɹ:  

– ɪɚɛɨɬɚ ɚɝɪɟɝɚɬɨɜ ɩɢɬɚɧɢɹ ɜ ɪɟɠɢɦɟ ɩɪɟɪɵɜɢɫɬɨɝɨ ɥɢɛɨ ɧɟɩɪɟɪɵɜɧɨɝɨ 

ɷɥɟɤɬɪɨɩɢɬɚɧɢɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɭɞɟɥɶɧɨɝɨ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ 

ɡɨɥɵ. ɉɪɢ ɧɚɥɢɱɢɢ ɨɛɪɚɬɧɨɣ ɤɨɪɨɧɵ ɨɩɬɢɦɚɥɶɧɭɸ ɨɱɢɫɬɤɭ ɨɛɟɫɩɟɱɢɜɚɟɬ ɪɟɠɢɦ 

ɩɪɟɪɵɜɢɫɬɨɝɨ ɩɢɬɚɧɢɹ, ɩɚɪɚɦɟɬɪɵ ɤɨɬɨɪɨɝɨ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɩɨɞɛɢɪɚɸɬɫɹ 

ɤɨɧɬɪɨɥɥɟɪɨɦ;  
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– ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɫɤɨɪɨɫɬɢ ɩɨɞɴɟɦɚ ɧɚɩɪɹɠɟɧɢɹ ɢ ɜɪɟɦɟɧɢ ɜɵɞɟɪɠɤɢ ɩɨɫɥɟ 

ɩɪɨɛɨɹ ɞɥɹ ɩɨɞɞɟɪɠɚɧɢɹ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɭɪɨɜɧɹ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɷɥɟɤɬɪɨɞɧɨɣ 

ɫɢɫɬɟɦɟ;  

– ɩɨɦɟɯɨɡɚɳɢɳɟɧɧɨɫɬɶ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɰɟɩɟɣ;  

– ɮɭɧɤɰɢɹ ɤɨɧɬɪɨɥɥɟɪɚ, ɩɨɡɜɨɥɹɸɳɚɹ ɫɧɢɠɚɬɶ ɧɚɩɪɹɠɟɧɢɟ ɧɚ ɷɥɟɤɬɪɨɞɚɯ 

ɩɪɢ ɪɚɛɨɬɟ ɦɟɯɚɧɢɡɦɨɜ ɜɫɬɪɹɯɢɜɚɧɢɹ, ɱɬɨ ɹɜɥɹɟɬɫɹ ɡɧɚɱɢɬɟɥɶɧɵɦ ɪɟɡɟɪɜɨɦ 

ɩɨɜɵɲɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɷɥɟɤɬɪɨɮɢɥɶɬɪɨɜ;  

– ɜɨɡɦɨɠɧɨɫɬɶ ɪɚɛɨɬɵ ɜ ɫɨɫɬɚɜɟ Ⱥɋɍ Ɍɉ ɷɧɟɪɝɨɛɥɨɤɚ ɫɨ ɫɛɨɪɨɦ ɢ 

ɫɨɯɪɚɧɟɧɢɟɦ ɜɫɟɣ ɢɧɮɨɪɦɚɰɢɢ ɨ ɪɚɛɨɬɟ ɷɥɟɤɬɪɨɮɢɥɶɬɪɚ. ɗɥɟɤɬɪɨɮɢɥɶɬɪ ɦɨɠɟɬ 

ɛɵɬɶ ɨɫɧɚɳɟɧ ɜɵɫɨɤɨɱɚɫɬɨɬɧɵɦɢ ɚɝɪɟɝɚɬɚɦɢ ɷɥɟɤɬɪɨɩɢɬɚɧɢɹ, ɪɚɫɩɨɥɚɝɚɟɦɵɦɢ 

ɧɚ ɟɝɨ ɤɪɵɲɟ, ɛɟɡ ɩɨɬɪɟɛɧɨɫɬɢ ɜ ɫɩɟɰɢɚɥɶɧɨɦ ɩɨɦɟɳɟɧɢɢ ɞɥɹ ɚɝɪɟɝɚɬɨɜ ɩɢɬɚɧɢɹ, 

ɱɬɨ ɨɫɨɛɟɧɧɨ ɜɚɠɧɨ ɩɪɢ ɡɚɦɟɧɟ ɫɭɳɟɫɬɜɭɸɳɢɯ ɡɨɥɨɭɥɨɜɢɬɟɥɟɣ. ɗɥɟɤɬɪɨɮɢɥɶɬɪ 

ɗȽɋɗ ɢɦɟɟɬ ɫɥɟɞɭɸɳɢɟ ɩɪɟɢɦɭɳɟɫɬɜɚ ɩɟɪɟɞ ɞɟɣɫɬɜɭɸɳɢɦɢ ɚɩɩɚɪɚɬɚɦɢ:  

– ɩɥɨɳɚɞɶ ɨɫɚɠɞɟɧɢɹ (ɜ ɨɛɴɟɦɟ ɡɚɞɚɧɧɨɝɨ ɤɨɪɩɭɫɚ) ɭɜɟɥɢɱɢɥɚɫɶ ɧɚ 

35..50%; 

– ɜɪɟɦɹ ɩɪɟɛɵɜɚɧɢɹ ɱɚɫɬɢɰ ɜ ɚɤɬɢɜɧɨɣ ɡɨɧɟ ɭɜɟɥɢɱɢɥɨɫɶ ɧɚ 35…40 %;  

– ɭɞɟɥɶɧɚɹ ɦɟɬɚɥɥɨɟɦɤɨɫɬɶ (ɧɚ ɟɞɢɧɢɰɭ ɩɥɨɳɚɞɢ ɨɫɚɠɞɟɧɢɹ) ɫɧɢɡɢɥɚɫɶ ɧɚ 

20 % [9]. 

ɗɥɟɤɬɪɨɮɢɥɶɬɪɵ ɗȽȺȼ – ɩɨɥɧɚɹ ɤɨɩɢɹ ɗȽɋɗ, ɧɨ ɢɦɟɟɬ ɛɨɥɟɟ 

ɨɛɥɟɝɱёɧɧɭɸ ɤɨɧɫɬɪɭɤɰɢɸ ɤɨɪɩɭɫɧɵɯ ɷɥɟɦɟɧɬɨɜ, ɜɵɫɨɤɨɷɮɮɟɤɬɢɜɧɵɟ 

ɝɨɪɢɡɨɧɬɚɥɶɧɵɟ ɚɩɩɚɪɚɬɵ ɫ ɜɟɪɯɧɢɦ ɪɚɫɩɨɥɨɠɟɧɢɟɦ ɦɟɯɚɧɢɡɦɨɜ ɜɫɬɪɹɯɢɜɚɧɢɹ 

ɷɥɟɤɬɪɨɞɨɜ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɟ ɞɥɹ ɨɱɢɫɬɤɢ ɧɟɚɝɪɟɫɫɢɜɧɵɯ ɧɟɜɡɪɵɜɨɨɩɚɫɧɵɯ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɝɚɡɨɜ ɢ ɚɫɩɢɪɚɰɢɨɧɧɨɝɨ ɜɨɡɞɭɯɚ ɨɬ ɩɵɥɢ ɜ ɷɧɟɪɝɟɬɢɤɟ. ȼ ɧɢɯ 

ɫɨɟɞɢɧɟɧɵ ɩɪɟɢɦɭɳɟɫɬɜɚ ɚɦɟɪɢɤɚɧɫɤɨɣ ɬɟɯɧɨɥɨɝɢɢ ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɨɣ 

ɨɱɢɫɬɤɢ ɝɚɡɨɜ ɫ ɞɨɫɬɨɢɧɫɬɜɚɦɢ ɟɜɪɨɩɟɣɫɤɨɣ ɬɟɯɧɨɥɨɝɢɢ ɨɱɢɫɬɤɢ ɝɚɡɨɜ ɜ 

ɷɥɟɤɬɪɨɮɢɥɶɬɪɚɯ. ɍɞɚɥɟɧɢɟ ɨɫɚɠɞɟɧɧɨɣ ɧɚ ɷɥɟɤɬɪɨɞɚɯ ɩɵɥɢ – ɦɟɯɚɧɢɱɟɫɤɨɟ, 

ɩɟɪɢɨɞɢɱɟɫɤɢɦ ɜɫɬɪɹɯɢɜɚɧɢɟɦ ɭɞɚɪɚɦɢ ɦɨɥɨɬɤɨɜ. ɇɨɜɨɟ ɤɨɧɫɬɪɭɤɬɨɪɫɤɨɟ 

ɪɟɲɟɧɢɟ ɭɡɥɨɜ ɜɫɬɪɹɯɢɜɚɧɢɹ, ɢɯ ɜɟɪɯɧɟɟ ɪɚɡɦɟɳɟɧɢɟ, ɩɪɢɦɟɧɟɧɢɟ ɧɨɜɨɣ 

ɷɥɟɤɬɪɨɞɧɨɣ ɫɢɫɬɟɦɵ ɩɨɡɜɨɥɢɥɢ ɭɥɭɱɲɢɬɶ ɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜ 

ɫɪɚɜɧɟɧɢɢ ɫ ɫɟɪɢɣɧɵɦɢ ɚɩɩɚɪɚɬɚɦɢ:  
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– ɩɥɨɳɚɞɶ ɨɫɚɠɞɟɧɢɹ (ɜ ɨɛɴ-ɟ ɡɚɞɚɧɧɨɝɨ ɤɨɪɩɭɫɚ) ɭɜɟɥɢɱɢɥɚɫɶ ɧɚ 35–50 %;  

– ɜɪɟɦɹ ɩɪɟɛɵɜɚɧɢɹ ɱɚɫɬɢɰ ɜ ɚɤɬɢɜɧɨɣ ɡɨɧɟ ɭɜɟɥɢɱɢɥɚɫɶ ɧɚ 35 –50 %;  

– ɭɞɟɥɶɧɚɹ ɦɟɬɚɥɥɨɟɦɤɨɫɬɶ (ɧɚ ɟɞɢɧɢɰɭ ɩɥɨɳɚɞɢ ɨɫɚɠɞɟɧɢɹ) ɫɧɢɡɢɥɚɫɶ ɧɚ 

6–20 %. Ʉɨɧɫɬɪɭɤɬɢɜɧɨɟ ɢɫɩɨɥɧɟɧɢɟ ɷɥɟɤɬɪɨɞɧɵɯ ɫɢɫɬɟɦ ɢ ɢɯ ɦɟɯɚɧɢɡɦɨɜ 

ɜɫɬɪɹɯɢɜɚɧɢɹ ɜɵɩɨɥɧɟɧɨ ɫ ɪɚɫɱɟɬɨɦ ɩɨɜɵɲɟɧɢɹ ɭɪɨɜɧɹ ɭɫɤɨɪɟɧɢɣ, 

ɜɨɡɧɢɤɚɸɳɢɯ ɩɪɢ ɭɞɚɪɟ ɧɚ ɷɥɟɦɟɧɬɚɯ ɷɥɟɤɬɪɨɞɨɜ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɭɜɟɥɢɱɢɬɶ 

ɜɵɫɨɬɭ ɢ ɱɢɫɥɨ ɨɫɚɞɢɬɟɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ ɩɪɢ ɫɨɨɬɧɨɲɟɧɢɢ ɜɵɫɨɬɵ ɷɥɟɤɬɪɨɞɨɜ ɤ 

ɢɯ ɲɢɪɢɧɟ ɛɨɥɟɟ ɱɟɦ ɜ 5–8 ɪɚɡ, ɭɜɟɥɢɱɢɜɚɬɶ ɱɢɫɥɨ ɩɨɥɭɪɚɦ ɜ ɪɚɦɚɯ 

ɤɨɪɨɧɢɪɭɸɳɢɯ ɷɥɟɤɬɪɨɞɨɜ ɩɨ ɜɵɫɨɬɟ ɢ ɲɢɪɢɧɟ ɷɥɟɤɬɪɨɮɢɥɶɬɪɚ ɩɪɢ ɟɝɨ 

ɧɟɢɡɦɟɧɧɵɯ ɝɚɛɚɪɢɬɚɯ ɢ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɦɚɤɫɢɦɚɥɶɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɢ ɭɜɟɥɢɱɢɬɶ 

ɚɤɬɢɜɧɭɸ ɡɨɧɭ ɷɥɟɤɬɪɨɮɢɥɶɬɪɚ, ɩɨɜɵɫɢɬɶ ɧɚɞɟɠɧɨɫɬɶ ɢ ɪɟɦɨɧɬɨɩɪɢɝɨɞɧɨɫɬɶ ɟɝɨ 

ɡɚ ɫɱɟɬ ɫɧɢɠɟɧɢɹ ɱɢɫɥɚ ɩɨɥɟɣ.  

ɉɪɢ ɪɚɡɪɚɛɨɬɤɟ ɗȽȺȼ ɛɵɥɚ ɢɫɩɨɥɶɡɨɜɚɧɚ ɫɢɫɬɟɦɚ ɨɛɟɫɩɟɱɟɧɢɹ 

ɧɚɞɟɠɧɨɫɬɢ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɚɩɩɚɪɚɬɨɜ ɢ ɭɫɬɚɧɨɜɨɤ ɝɚɡɨɨɱɢɫɬɧɨɝɨ ɢ 

ɩɵɥɟɭɥɚɜɥɢɜɚɸɳɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɚ ɨɫɧɨɜɟ ɬɪɟɛɨɜɚɧɢɣ ɷɤɨɥɨɝɢɱɟɫɤɢɯ ɧɨɪɦ. 

Ʉɨɧɰɟɩɰɢɹ, ɡɚɥɨɠɟɧɧɚɹ ɜ ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɈȺɈ «ɋɎ ɇɂɂɈȽȺɁ» ɫɢɫɬɟɦɟ 

ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɞɟɠɧɨɫɬɢ (ɋɈɇ) ɢ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɨɬɥɢɱɚɟɬɫɹ ɨɬ 

ɞɟɣɫɬɜɭɸɳɢɯ ɩɪɢɧɰɢɩɨɜ ɪɚɡɪɚɛɨɬɤɢ, ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɚɩɩɚɪɚɬɨɜ 

ɬɟɦ, ɱɬɨ ɩɪɢɜɹɡɤɚ ɧɨɜɵɯ ɨɬɟɱɟɫɬɜɟɧɧɵɯ ɷɥɟɤɬɪɨɮɢɥɶɬɪɨɜ ɞɥɹ Ɍɗɐ 

ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨ ɩɹɬɢ ɨɫɧɨɜɧɵɦ ɧɚɩɪɚɜɥɟɧɢɹɦ: 

– ɩɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ ɬɪɟɛɨɜɚɧɢɹɦ;  

– ɩɨ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ, ɫɬɟɩɟɧɢ ɨɱɢɫɬɤɢ, ɫɤɨɪɨɫɬɢ ɩɨɬɨɤɚ ɢ ɬ.ɞ. ɫ 

ɨɞɧɨɜɪɟɦɟɧɧɵɦ ɜɵɛɨɪɨɦ ɧɨɜɨɣ ɤɨɦɩɨɧɨɜɤɢ ɷɥɟɤɬɪɨɞɧɵɯ ɫɢɫɬɟɦ; 

– ɩɨ ɷɤɨɧɨɦɢɱɟɫɤɢɦ ɬɪɟɛɨɜɚɧɢɹɦ;  

– ɪɟɧɬɚɛɟɥɶɧɨɫɬɢ, ɩɪɢɛɵɥɢ, ɫɬɨɢɦɨɫɬɢ ɪɟɦɨɧɬɚ, ɡɚɩɱɚɫɬɟɣ ɢ ɬ.ɞ.; 

– ɩɨ ɷɤɨɥɨɝɢɱɟɫɤɢɦ ɬɪɟɛɨɜɚɧɢɹɦ; 

– ɨɛɟɫɩɟɱɟɧɢɟ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, 

ɦɢɧɢɦɚɥɶɧɵɯ ɜɵɛɪɨɫɨɜ ɜ ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ ɪɚɡɪɚɛɨɬɚɧɧɵɯ 

ɷɥɟɤɬɪɨɮɢɥɶɬɪɨɜ ɢɥɢ ɭɫɬɚɧɨɜɤɢ (50ɦɝ/ɦ3, ɢɥɢ ɦɟɧɟɟ) ɧɚ ɜɟɫɶ ɫɪɨɤ ɷɤɫɩɥɭɚɬɚɰɢɢ; 
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– ɩɨ ɫɬɪɚɬɟɝɢɢ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɢ ɪɟɦɨɧɬɚ ɷɥɟɤɬɪɨɮɢɥɶɬɪɚ ɫ ɭɱɟɬɨɦ 

ɪɟɦɨɧɬɧɨɝɨ ɰɢɤɥɚ ɷɧɟɪɝɨɛɥɨɤɨɜ; 

– ɩɨ ɬɟɦɩɟɪɚɬɭɪɧɵɦ ɩɪɨɰɟɫɫɚɦ, ɢɦɟɸɳɢɦ ɦɟɫɬɨ ɜ ɦɨɦɟɧɬɵ ɩɭɫɤɚ ɢ 

ɨɫɬɚɧɨɜɚ ɷɥɟɤɬɪɨɮɢɥɶɬɪɨɜ ɢ ɜ ɪɟɠɢɦɟ ɢɯ ɧɟɩɪɟɪɵɜɧɨɣ ɪɚɛɨɬɵ.  

ɋɨɟɞɢɧɟɧɢɟ ɩɪɟɢɦɭɳɟɫɬɜɚ ɟɜɪɨɩɟɣɫɤɨɣ ɬɟɯɧɨɥɨɝɢɢ ɩɵɥɟɭɥɚɜɥɢɜɚɧɢɹ ɫ 

ɞɨɫɬɨɢɧɫɬɜɚɦɢ ɚɦɟɪɢɤɚɧɫɤɨɣ ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɨɣ ɨɱɢɫɬɤɢ ɝɚɡɨɜ ɩɨɡɜɨɥɹɬ 

ɩɨɥɭɱɢɬɶ ɜɵɯɨɞɧɭɸ ɡɚɩɵɥɟɧɧɨɫɬɶ ɦɟɧɟɟ 50 ɦɝ/ɧɦ3. ȼɟɪɯɧɟɟ ɪɚɫɩɨɥɨɠɟɧɢɟ 

ɦɟɯɚɧɢɡɦɨɜ ɜɫɬɪɹɯɢɜɚɧɢɹ ɩɨɡɜɨɥɢɥɨ ɜ ɗȽȺȼ ɪɟɲɢɬɶ ɟɳɟ ɨɞɧɭ ɩɪɨɛɥɟɦɭ, 

ɢɦɟɸɳɭɸ ɦɟɫɬɨ ɜ ɷɥɟɤɬɪɨɮɢɥɶɬɪɚɯ, ɚ  ɢɦɟɧɧɨ – ɱɚɫɬɵɟ ɩɪɨɛɨɢ ɜɚɥɨɜ 

ɢɡɨɥɹɬɨɪɨɜ, ɤɨɬɨɪɵɟ ɷɥɟɤɬɪɢɱɟɫɤɢ ɪɚɡɞɟɥɹɸɬ ɦɟɯɚɧɢɡɦ ɜɫɬɪɹɯɢɜɚɧɢɹ 

ɤɨɪɨɧɢɪɭɸɳɢɯ ɷɥɟɤɬɪɨɞɨɜ ɨɬ ɩɪɢɜɨɞɨɜ. Ɋɚɡɪɚɛɨɬɚɧɚ ɫɩɟɰɢɚɥɶɧɚɹ ɢɡɨɥɹɬɨɪɧɚɹ 

ɤɨɪɨɛɤɚ ɞɥɹ ɷɬɨɝɨ ɩɪɢɜɨɞɚ, ɜ ɤɨɬɨɪɨɣ ɢɦɟɟɬɫɹ ɞɜɨɣɧɚɹ ɡɚɳɢɬɚ, ɩɪɨɫɬɚɹ ɢ 

ɧɚɞɟɠɧɚɹ, ɨɬ ɡɚɩɵɥɟɧɢɹ ɩɪɨɜɨɞɹɳɟɣ ɩɵɥɶɸ ɜɚɥɚ ɢɡɨɥɹɬɨɪɚ.  

Ⱦɥɹ ɡɚɳɢɬɵ ɬɨɤɨɩɨɞɜɨɞɚ ɨɬ ɡɚɩɵɥɟɧɢɹ ɢɡɨɥɢɪɭɸɳɢɯ ɩɨɜɟɪɯɧɨɫɬɟɣ 

ɩɪɨɜɨɞɹɳɟɣ ɩɵɥɶɸ ɩɪɢɦɟɧɟɧɚ ɩɪɟɞɥɨɠɟɧɧɚɹ ɫɩɟɰɢɚɥɢɫɬɚɦɢ ɞɨɦɟɧɧɨɝɨ ɰɟɯɚ 

ɈȺɈ «ɋɟɜɟɪɫɬɚɥɶ» ɤɨɧɫɬɪɭɤɰɢɹ ɩɨɞɜɟɫɚ ɪɚɦ ɤɨɪɨɧɢɪɭɸɳɢɯ ɷɥɟɤɬɪɨɞɨɜ, 

ɤɨɬɨɪɭɸ ɨɧɢ ɧɚ ɩɪɚɤɬɢɤɟ ɩɪɢɦɟɧɢɥɢ ɧɚ ɪɚɛɨɬɚɸɳɢɯ ɷɥɟɤɬɪɨɮɢɥɶɬɪɚɯ ɞɨɦɟɧɧɵɯ 

ɞɜɨɪɨɜ.   

Ɉɫɨɛɨɟ ɦɟɫɬɨ ɡɚɧɢɦɚɟɬ ɫɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ. Ɉɧɚ ɪɚɡɪɚɛɨɬɚɧɚ ɤɨɦɩɥɟɤɫɧɨ 

ɩɨɞ ɤɨɧɤɪɟɬɧɭɸ ɭɫɬɚɧɨɜɤɭ ɝɚɡɨɨɱɢɫɬɤɢ ɞɨɦɟɧɧɵɯ ɞɜɨɪɨɜ Ⱦɉ-1 ɢ Ⱦɉ-2 ɈȺɈ 

«ɋɟɜɟɪɫɬɚɥɶ». Ⱦɥɹ ɷɬɨɝɨ ɩɪɨɟɤɬɚ ɢ ɛɵɥ ɩɪɟɞɥɨɠɟɧ ɷɥɟɤɬɪɨɮɢɥɶɬɪ ɗȽȺȼ. 

Ʉɨɦɩɨɧɨɜɤɚ ɭɫɬɚɧɨɜɤɢ, ɫɨɫɬɨɹɳɟɣ ɢɡ ɞɜɭɯ ɷɥɟɤɬɪɨɮɢɥɶɬɪɨɜ ɗȽȺȼ2 (ɚɧɚɥɨɝ 

ɗȽɋɗ ɞɥɹ ɷɧɟɪɝɟɬɢɤɢ), ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɭɞɚɱɧɨɟ ɬɟɯɧɢɱɟɫɤɨɟ ɪɟɲɟɧɢɟ. 

Ɇɟɫɬɨ, ɨɬɜɟɞɟɧɧɨɟ ɩɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɨ, ɢɦɟɥɨ ɨɱɟɧɶ ɨɝɪɚɧɢɱɟɧɧɭɸ ɩɥɨɳɚɞɤɭ, ɫɨ 

ɜɫɟɯ ɫɬɨɪɨɧ ɡɚɧɹɬɭɸ ɫɭɳɟɫɬɜɭɸɳɢɦɢ ɤɨɦɦɭɧɢɤɚɰɢɹɦɢ. Ⱦɨɫɬɢɱɶ ɜɵɯɨɞɧɨɣ 

ɡɚɩɵɥɟɧɧɨɫɬɢ 50–60 ɦɝ/ɦ3 ɛɟɡ ɜɟɪɯɧɟɝɨ ɪɚɫɩɨɥɨɠɟɧɢɹ ɦɟɯɚɧɢɡɦɨɜ ɜɫɬɪɹɯɢɜɚɧɢɹ 

ɧɟɜɨɡɦɨɠɧɨ. Ɋɚɫɱɟɬɧɨɟ ɜɪɟɦɹ ɩɪɟɛɵɜɚɧɢɹ ɱɚɫɬɢɰ ɜ ɚɤɬɢɜɧɨɣ ɡɨɧɟ, ɤɨɬɨɪɨɟ 

ɨɩɪɟɞɟɥɹɥɨɫɶ ɢɡ ɭɫɥɨɜɢɹ ɩɨɥɭɱɟɧɢɹ ɩɪɢ ɩɭɫɤɨɜɵɯ ɢɫɩɵɬɚɧɢɹɯ 40–50 ɦɝ/ɦ3, 

ɩɨɬɪɟɛɨɜɚɥɨ ɜɵɛɪɚɬɶ ɷɥɟɤɬɪɨɮɢɥɶɬɪ ɫ ɤɨɧɤɪɟɬɧɵɦ ɱɢɫɥɨɦ ɨɫɚɞɢɬɟɥɶɧɵɯ 

ɷɥɟɦɟɧɬɨɜ, ɚ ɪɚɡɛɢɜɤɚ ɟɝɨ ɧɚ ɩɨɥɹ ɫ ɪɚɡɦɟɪɚɦɢ ɦɟɠɩɨɥɶɧɵɯ ɩɪɨɦɟɠɭɬɤɨɜ 900 
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ɦɦ, ɨɛɟɫɩɟɱɢɥɚ ɩɪɢ ɷɬɨɦ ɯɨɪɨɲɟɟ ɝɚɡɨɪɚɫɩɪɟɞɟɥɟɧɢɟ, ɩɨɡɜɨɥɢɥɚ ɜɩɢɫɚɬɶɫɹ ɜ 

ɨɬɜɟɞɟɧɧɭɸ ɩɥɨɳɚɞɤɭ. 

 

3.3 Ɉɩɢɫɚɧɢɟ ɢ ɩɪɢɧɰɢɩ ɪɚɛɨɬɵ ɪɭɤɚɜɧɨɝɨ ɮɢɥɶɬɪɚ 

 

Ɋɭɤɚɜɧɵɟ ɮɢɥɶɬɪɵ ɷɬɨ ɚɩɩɚɪɚɬɵ ɬɨɧɤɨɣ ɨɱɢɫɬɤɢ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ 

ɨɛɟɫɩɟɱɢɬɶ ɨɱɢɫɬɤɭ ɞɨ 30ɦɝ/ɦ3 ɧɚ ɜɵɯɨɞɟ. Ⱦɚɧɧɵɟ ɚɩɩɚɪɚɬɵ ɩɪɢɦɟɧɹɸɬɫɹ ɜɨ ɜɫɟɯ 

ɨɬɪɚɫɥɹɯ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɢ ɩɪɢ ɨɛɟɫɩɟɱɟɧɢɢ ɱɢɫɬɨɝɨ ɜɨɡɞɭɯɚ ɜ ɛɨɥɶɲɢɯ 

ɫɬɪɨɟɧɢɹɯ ɝɨɪɨɞɫɤɨɣ ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ. Ɋɭɤɚɜɧɵɟ ɮɢɥɶɬɪɵ (ɪɢɫ. 5) ɨɛɵɱɧɨ 

ɛɵɜɚɸɬ ɩɪɹɦɨɭɝɨɥɶɧɨɣ, ɤɜɚɞɪɚɬɧɨɣ ɢɥɢ ɤɪɭɝɥɨɣ ɮɨɪɦɵ. ȼɧɭɬɪɢ ɚɩɩɚɪɚɬɚ 

ɪɚɡɦɟɳɟɧ ɩɨɪɢɫɬɵɣ ɦɚɬɟɪɢɚɥ, ɮɨɪɦɭ ɢ ɠёɫɬɤɨɫɬɶ ɤɨɬɨɪɨɦɭ ɩɪɢɞɚɸɬ 

ɪɟɲɟɬɱɚɬɵɟ ɤɚɪɤɚɫɵ. Ɋɭɤɚɜɚ ɛɵɜɚɸɬ ɤɪɭɝɥɨɣ ɢɥɢ ɨɜɚɥɶɧɨɣ ɮɨɪɦɵ. Ɏɢɥɶɬɪɚɰɢɹ 

ɨɬɯɨɞɹɳɢɯ ɝɚɡɨɜ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɭɬɟɦ ɩɪɨɯɨɠɞɟɧɢɹ ɢɯ ɱɟɪɟɡ ɬɤɚɧɟɜɭɸ 

ɩɨɜɟɪɯɧɨɫɬɶ ɫ ɨɫɚɠɞɟɧɢɟɦ ɬɜɟɪɞɵɯ ɱɚɫɬɢɰ ɮɪɚɤɰɢɢ ɩɪɟɜɵɲɚɸɳɟɣ ɫɟɱɟɧɢɢ 

ɦɢɤɪɨ ɹɱɟɣɤɢ ɬɤɚɧɢ, ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɮɢɥɶɬɪɨɜɚɥɶɧɨɝɨ ɦɚɬɟɪɢɚɥɚ. ȼ ɡɚɜɢɫɢɦɨɫɬɢ 

ɨɬ ɤɨɧɫɬɪɭɤɰɢɢ ɪɭɤɚɜɧɨɝɨ ɮɢɥɶɬɪɚ, ɝɚɡ ɦɨɠɟɬ ɩɪɨɯɨɞɢɬɶ ɮɢɥɶɬɪɚɰɢɸ ɤɚɤ ɫ 

ɧɚɪɭɠɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɪɭɤɚɜɚ ɬɚɤ ɢ ɫ ɜɧɭɬɪɟɧɧɟɣ. Ⱦɥɹ ɨɱɢɫɬɤɢ ɫɥɨɹ ɩɵɥɢ 

ɜɨɡɧɢɤɚɸɳɟɣ ɜ ɩɪɨɰɟɫɫɟ ɮɢɥɶɬɪɚɰɢɢ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɪɭɤɚɜɚ , ɤɨɬɨɪɚɹ ɩɪɢɜɨɞɢɬ 

ɤ ɭɜɟɥɢɱɟɧɢɸ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ, ɡɚ ɫɱёɬ ɭɦɟɧɶɲɟɧɢɹ ɩɪɨɩɭɫɤɧɨɣ 

ɫɩɨɫɨɛɧɨɫɬɢ, ɢɫɩɨɥɶɡɭɸɬ ɜɢɛɪɚɰɢɨɧɧɨɟ ɢɥɢ ɩɧɟɜɦɚɬɢɱɟɫɤɨɟ ɜɫɬɪɹɯɢɜɚɧɢɟ 

ɪɭɤɚɜɚ. 

Ɏɢɥɶɬɪ ɦɨɠɟɬ ɪɚɛɨɬɚɬɶ ɤɚɤ ɩɨɞ ɞɚɜɥɟɧɢɟɦ, ɬɚɤ ɢ ɩɨɞ ɪɚɡɪɹɠɟɧɢɟɦ. 

ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ ɮɢɥɶɬɪ ɦɨɠɟɬ, ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɤɚɤ ɧɚ ɧɚɩɨɪɟ, ɬɚɤ ɢ ɧɚ ɜɫɨɫɟ 

ɜɟɧɬɢɥɹɬɨɪɚ (ɞɵɦɨɫɨɫɚ). 

Ʉɨɪɩɭɫ ɮɢɥɶɬɪɚ ɢɦɟɟɬ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɩɪɹɦɨɭɝɨɥɶɧɭɸ ɢɥɢ ɤɜɚɞɪɚɬɧɭɸ 

ɮɨɪɦɭ. 

Ⱦɢɚɩɚɡɨɧ ɪɚɛɨɱɢɯ ɬɟɦɩɟɪɚɬɭɪ ɨɩɪɟɞɟɥɹɟɬɫɹ ɬɢɩɨɦ ɩɪɢɦɟɧɹɟɦɨɝɨ 

ɮɢɥɶɬɪɨɜɚɥɶɧɨɝɨ ɦɚɬɟɪɢɚɥɚ.  

ɋɢɫɬɟɦɚ ɪɟɝɟɧɟɪɚɰɢɢ ɪɚɫɫɱɢɬɚɧɚ ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɫɠɚɬɨɝɨ ɜɨɡɞɭɯɚ 

ɞɚɜɥɟɧɢɟɦ ɞɨ 0,6 Ɇɉɚ (6 ɤɝɫ/ɫɦ2). ɋɠɚɬɵɣ ɜɨɡɞɭɯ, ɩɨɫɬɭɩɚɸɳɢɣ ɧɚ 
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ɪɟɝɟɧɟɪɚɰɢɸ, ɞɨɥɠɟɧ ɛɵɬɶ ɨɱɢɳɟɧ ɢ ɨɫɭɲɟɧ ɧɟ ɯɭɠɟ 9-ɝɨ ɤɥɚɫɫɚ ɩɨ ȽɈɋɌ 17433-

80, ɱɬɨ ɫɨɨɬɜɟɬɫɬɜɭɟɬ 2–4 ɤɥɚɫɫɚɦ DIN ISO 8573-1, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɭɫɥɨɜɢɣ 

ɷɤɫɩɥɭɚɬɚɰɢɢ.  

Ɏɢɥɶɬɪɵ ɢɡɝɨɬɚɜɥɢɜɚɸɬɫɹ ɜ ɤɥɢɦɚɬɢɱɟɫɤɨɦ ɢɫɩɨɥɧɟɧɢɢ ɍɏɅ ɫ ɤɚɬɟɝɨɪɢɟɣ 

ɪɚɡɦɟɳɟɧɢɹ 4 ɩɨ ȽɈɋɌ15150-69, ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɜ ɩɪɨɢɡɜɨɞɫɬɜɚɯ 

Ƚ ɢ Ⱦ ɩɨ ɋɇɢɉ2-09.02-85. ɉɪɢ ɭɫɬɚɧɨɜɤɟ ɧɚ ɨɬɤɪɵɬɨɦ ɜɨɡɞɭɯɟ ɮɢɥɶɬɪɵ 

ɤɨɦɩɥɟɤɬɭɸɬɫɹ ɭɡɥɚɦɢ ɢ ɞɟɬɚɥɹɦɢ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɦɢ ɢɯ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ ɜ 

ɡɚɞɚɧɧɵɯ ɭɫɥɨɜɢɹɯ ɷɤɫɩɥɭɚɬɚɰɢɢ.  

Ʉɥɚɫɫɢɮɢɤɚɰɢɹ ɪɭɤɚɜɧɵɯ ɮɢɥɶɬɪɨɜ ɩɨ ɫɩɨɫɨɛɭ ɪɟɝɟɧɟɪɚɰɢɢ 

ɮɢɥɶɬɪɨɜɚɥɶɧɨɝɨ ɦɚɬɟɪɢɚɥɚ:  

Ɇɟɯɚɧɢɱɟɫɤɨɟ ɜɫɬɪɹɯɢɜɚɧɢɟ  

 Ⱦɚɧɧɵɣ ɦɟɬɨɞ ɩɨɞɪɚɡɭɦɟɜɚɟɬ ɦɟɯɚɧɢɱɟɫɤɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɪɭɤɚɜ, ɜ 

ɫɥɟɞɫɬɜɢɟ ɪɟɡɤɨɝɨ ɢɡɦɟɧɟɧɢɹ ɧɚɩɪɚɜɥɟɧɢɹ ɚɦɩɥɢɬɭɞɵ ɤɨɥɟɛɚɧɢɹ ɩɪɨɢɫɯɨɞɢɬ  

ɨɬɞɟɥɟɧɢɟ ɨɫɚɠɞёɧɧɵɯ ɱɚɫɬɢɰ ɨɬ ɩɨɜɟɪɯɧɨɫɬɢ ɮɢɥɶɬɪɨɜɚɧɢɹ. ɉɪɟɢɦɭɳɟɫɬɜɨ 

ɞɚɧɧɨɝɨ ɦɟɬɨɞɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɩɪɨɫɬɨɬɟ ɩɪɢɦɟɧɟɧɢɹ. 

Ɉɫɧɨɜɧɵɦ ɧɟɞɨɫɬɚɬɤɨɦ ɫɥɭɠɢɬ ɞɟɮɨɪɦɚɰɢɹ ɢ ɢɡɧɨɫ ɦɟɯɚɧɢɡɦɨɜ ɜɵɡɜɚɧɧɵɯ 

ɪɟɡɤɢɦɢ ɤɨɥɟɛɚɧɢɹɦɢ. 

Ɉɛɪɚɬɧɚɹ ɩɪɨɞɭɜɤɚ  

Ⱦɚɧɧɵɣ ɦɟɬɨɞ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ ɩɪɨɞɭɜɤɭ ɪɭɤɚɜɚ ɫ ɫɬɨɪɨɧɵ ɱɢɫɬɨɝɨ ɝɚɡɚ 

ɩɟɪɟɧɚɩɪɚɜɥɟɧɧɵɦ ɩɨɬɨɤɨɦ ɜɨɡɞɭɯɚ. Ɉɛɪɚɬɧɚɹ ɩɪɨɞɭɜɤɚ ɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɚ ɫ 

ɩɪɢɦɟɧɟɧɢɟɦ ɞɪɭɝɢɯ ɦɟɬɨɞɨɜ ɪɟɝɟɧɟɪɚɰɢɢ.  

ɂɦɩɭɥɶɫɧɚɹ ɩɪɨɞɭɜɤɚ  

Ⱦɚɧɧɵɣ ɦɟɬɨɞ ɡɚɪɟɤɨɦɟɧɞɨɜɚɥ ɫɟɛɹ ɤɚɤ ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɵɣ, 

ɩɪɢɦɟɧɟɧɧɵɣ ɤ ɨɬɟɱɟɫɬɜɟɧɧɵɦ ɢ ɡɚɪɭɛɟɠɧɵɦ ɪɭɤɚɜɧɵɦ ɮɢɥɶɬɪɚɦ.   

ɋɢɫɬɟɦɚ ɢɦɩɭɥɶɫɧɨɣ ɪɟɝɟɧɟɪɚɰɢɢ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ: ɩɨɞɚɱɭ ɱɢɫɬɨɝɨ 

ɫɠɚɬɨɝɨ ɜɨɡɞɭɯɚ ɩɨ ɤɨɥɥɟɤɬɨɪɧɵɦ(ɝɚɡɨɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɦ) ɬɪɭɛɚɦ ɜ ɰɟɧɬɪ 

ɪɭɤɚɜɚ. ɇɚ ɤɨɧɰɟ ɬɪɭɛ ɪɚɫɩɨɥɨɠɟɧɵ ɩɧɟɜɦɨ-ɤɥɚɩɚɧɚ, ɤɨɬɨɪɵɟ ɩɨ ɢɦɩɭɥɶɫɭ Ⱥɋɍ 

ɩɪɨɢɡɜɨɞɹɬ ɪɟɡɤɢɣ ɜɵɛɪɨɫ ɫɠɚɬɨɝɨ ɜɨɡɞɭɯɚ ɩɨɬ ɞɚɜɥɟɧɢɟɦ 0,35-0,6 Ɇɉɚ 

ɩɪɟɜɵɲɚɸɳɟɦ ɫɪɟɞɧɟ ɫɟɤɭɧɞɧɭɸ ɩɪɨɩɭɫɤɧɭɸ ɫɩɨɫɨɛɧɨɫɬɶ ɢɝɥɨ-ɩɪɨɛɢɜɧɨɣ 

ɬɤɚɧɢ ɜɧɭɬɪɶ ɪɭɤɚɜɚ 
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ȼɨɡɧɢɤɧɨɜɟɧɢɟ ɩɨɬɪɟɛɧɨɫɬɢ ɪɚɡɦɟɳɟɧɢɹ ɛɨɥɟɟ ɛɨɥɶɲɟɝɨ ɤɨɥɢɱɟɫɬɜɚ 

ɮɢɥɶɬɪɨɜɚɥɶɧɨɝɨ ɩɨɥɨɬɧɚ ɜ ɚɩɩɚɪɚɬɟ ɩɪɢɜɟɥɨ ɤ ɧɨɜɵɦ ɪɚɡɪɚɛɨɬɤɚɦ ɩɨ ɬɢɩɭ 

ɤɚɫɫɟɬɧɨɝɨ ɮɢɥɶɬɪɚ ɥɢ ɹɱɟɣɤɨɜɨɝɨ. Ⱥɩɩɚɪɚɬ ɨɫɧɚɳɚɟɬɫɹ ɮɢɥɶɬɪɨɜɚɥɶɧɵɦ 

ɦɚɬɟɪɢɚɥɨɦ ɤɨɬɨɪɵɣ ɫɨɛɪɚɧ ɦɟɠɞɭ ɫɨɛɨɣ ɜ ɹɱɟɣɤɢ ɩɭɬɟɦ ɫɲɢɜɚɧɢɹ ɢɥɢ 

ɬɟɪɦɢɱɟɫɤɨɣ ɫɩɚɣɤɨɣ. Ɍɚɤɨɣ ɦɟɬɨɞ ɩɨɡɜɨɥɢɬ ɩɪɨɢɡɜɟɫɬɢ ɪɟɤɨɧɫɬɪɭɤɰɢɸ 

ɪɭɤɚɜɧɨɝɨ ɮɢɥɶɬɪɚ ɛɟɡ ɢɡɦɟɧɟɧɢɹ ɝɚɛɚɪɢɬɨɜ ɤɨɪɩɭɫɚ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ 

ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɮɢɥɶɬɪɚɰɢɢ ɧɚ 70%.  

 

 

1 – ɤɨɪɩɭɫ; 2 – ɛɭɧɤɟɪ; 3 – ɮɢɥɶɬɪɨɷɥɟɦɟɧɬ (ɪɭɤɚɜ ɫ ɤɚɪɤɚɫɨɦ); 4 – ɤɥɚɩɚɧɧɚɹ ɫɟɤɰɢɹ; 

5 – ɜɢɧɬɨɜɨɣ ɬɪɚɧɫɩɨɪɬɟɪ; 6 – ɪɭɤɚɜɧɚɹ ɩɥɢɬɚ; 7 – ɤɥɚɩɚɧ; 10 – ɨɝɨɥɨɜɧɢɤ; 11 – ɪɚɡɞɚɸɳɚɹ 

ɬɪɭɛɚ; 12 – ɜɯɨɞ ɝɚɡɚ; 13 – ɜɵɯɨɞ ɝɚɡɚ; 14 – ɦɨɧɬɚɠɧɵɣ ɥɸɤ; 15 – ɥɸɤ; 16 – ɪɚɡɞɚɸɳɚɹ ɬɪɭɛɚ; 

17 – ɩɥɨɳɚɞɤɚ ɨɛɫɥɭɠɢɜɚɧɢɹ; 18 – ɩɚɬɪɭɛɨɤ; 19 – ɩɪɭɠɢɧɧɚɹ ɫɤɨɛɚ; 20 – ɯɨɦɭɬ; 21 – ɪɭɤɚɜ; 

22 – ɩɧɟɜɦɨɰɢɥɢɧɞɪ; 24 – ɤɚɪɤɚɫ; 25 – ɞɢɮɮɭɡɨɪ 

 

Ɋɢɫɭɧɨɤ 5 – ɋɯɟɦɵ ɪɭɤɚɜɧɨɝɨ ɮɢɥɶɬɪɚ 

 

ȼ ɫɜɹɡɢ ɫ ɜɵɲɟɢɡɥɨɠɟɧɧɵɦ ɪɚɫɫɦɨɬɪɟɜ ɫɨɨɬɧɨɲɟɧɢɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ 

ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ, ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ ,ɱɬɨ ɪɭɤɚɜɧɵɟ ɮɢɥɶɬɪɵ 

ɹɜɥɹɸɬɫɹ ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɵɦ ɫɩɨɫɨɛɨɦ ɮɢɥɶɬɪɚɰɢɢ, ɩɪɨɦɵɲɥɟɧɧɵɯ ɢ 

ɛɵɬɨɜɵɯ ɜɨɡɞɭɲɧɵɯ ɩɨɬɨɤɨɜ. Ɋɭɤɚɜɧɵɟ ɮɢɥɶɬɪɵ ɫɩɨɫɨɛɧɵ ɪɚɛɨɬɚɬɶ 

ɧɟɩɪɟɪɵɜɧɨ ɢ ɧɟ ɬɪɟɛɭɸɬ ɩɨɫɬɨɹɧɧɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ. 
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Ɍɚɤ ɠɟ ɫɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɩɪɢ ɤɨɧɫɬɚɧɬɟ ɩɥɨɳɚɞɢ ɮɢɥɶɬɪɚɰɢɢ, ɦɨɠɧɨ 

ɢɡɦɟɧɹɬɶ ɝɚɛɚɪɢɬɵ ɪɭɤɚɜɧɵɯ ɮɢɥɶɬɪɨɜ ɤɚɤ ɩɨ ɞɥɢɧɟ ɬɚɤ ɢ ɩɨ ɲɢɪɢɧɟ, ɜɵɫɨɬɟ ɜ 

ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɝɚɛɚɪɢɬɨɜ ɦɟɫɬɚ ɭɫɬɚɧɨɜɤɢ.  

ɋɪɨɤ ɡɚɦɟɧɵ ɪɭɤɚɜɨɜ ɜ ɫɥɭɱɚɟ ɟɫɥɢ ɩɵɥɶ ɧɟ ɚɛɪɚɡɢɜɧɚɹ, ɫɨɫɬɚɜɥɹɟɬ 2 ɝɨɞɚ. 

ɇɚ ɩɪɟɞɩɪɢɹɬɢɹ ɷɧɟɪɝɟɬɢɤɢ ɜ ɨɫɧɨɜɧɨɦ ɩɵɥɶ ɹɜɥɹɟɬɫɹ ɚɛɪɚɡɢɜɧɨɣ ɨɫɨɛɟɧɧɨ ɩɪɢ 

ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɫɵɪɶɹ ɤɚɦɟɧɧɵɯ ɭɝɥɟɣ.ɉɨ ɷɬɨɦɭ ɪɭɤɚɜɧɵɟ ɚɩɩɚɪɚɬɵ ɧɟ 

ɩɪɢɠɢɥɢɫɶ ɜ ɨɬɪɨɫɥɢ Ɍɗɐ, ȽɊɗɋ ɜ ɫɜɹɡɢ ɫ ɜɵɫɨɤɢɦɢ ɬɟɦɩɟɪɚɬɭɪɚɦɢ ɢ 

ɚɛɪɚɡɢɜɧɨɫɬɶɸ ɡɨɥɵ. 

ȿɫɬɶ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɪɚɡɥɢɱɧɵɯ ɬɢɩɨɜ ɜɨɥɨɤɨɧ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ 

ɧɟɬɤɚɧɵɯ ɢɝɥɨɩɪɨɛɢɜɧɵɯ ɩɨɥɨɬɟɧ. Ɇɵ ɞɨɥɠɧɵ ɤɪɚɬɤɨ ɨɯɚɪɚɤɬɟɪɢɡɨɜɚɬɶ ɫɚɦɵɟ 

ɜɚɠɧɵɟ ɢɡ ɧɢɯ, ɤɨɬɨɪɵɟ ɢɫɩɨɥɶɡɭɸɬɫɹ ɩɪɢ ɩɨɜɵɲɟɧɧɵɯ ɬɟɦɩɟɪɚɬɭɪɚɯ. 

ɉɨɥɢɷɮɢɪɧɨɟ ɜɨɥɨɤɧɨ ȼɨɥɨɤɧɚ, ɢɡɝɨɬɨɜɥɟɧɧɵɟ ɢɡ ɩɨɥɢɷɬɢɥɟɧɬɟɪɟɮɬɚɥɚɬɚ, 

ɩɪɢɦɟɧɹɸɬɫɹ ɧɚɢɛɨɥɟɟ ɱɚɫɬɨ, ɩɨɫɤɨɥɶɤɭ ɨɧɢ ɫɪɚɜɧɢɬɟɥɶɧɨ ɞёɲɟɜɵ ɢ 

ɞɟɦɨɧɫɬɪɢɪɭɸɬ ɞɨɫɬɚɬɨɱɧɨ ɯɨɪɨɲɭɸ ɯɢɦɢɱɟɫɤɭɸ ɭɫɬɨɣɱɢɜɨɫɬɶ. ɍɫɬɨɣɱɢɜɨɫɬɶ 

ɤ ɨɤɢɫɥɢɬɟɥɶɧɨɦɭ ɜɨɡɞɟɣɫɬɜɢɸ ɯɨɪɨɲɚɹ, ɨɫɧɨɜɧɵɦ ɫɥɚɛɵɦ ɦɟɫɬɨɦ ɹɜɥɹɟɬɫɹ 

ɝɢɞɪɨɥɢɬɢɱɟɫɤɚɹ ɞɟɫɬɪɭɤɰɢɹ ɜɨ ɜɥɚɠɧɵɯ ɭɫɥɨɜɢɹɯ, ɨɫɨɛɟɧɧɨ ɟɫɥɢ ɩɪɢ ɜɵɫɨɤɢɯ 

ɬɟɦɩɟɪɚɬɭɪɚɯ ɩɪɢɫɭɬɫɬɜɭɸɬ ɳёɥɨɱɢ.  

ɦ-Ⱥɪɚɦɢɞ Ⱥɪɨɦɚɬɢɱɟɫɤɢɟ ɩɨɥɢɚɦɢɞɵ ɱɚɫɬɨ ɢɫɩɨɥɶɡɭɸɬɫɹ ɜ ɫɢɫɬɟɦɚɯ 

ɮɢɥɶɬɪɚɰɢɢ ɝɨɪɹɱɢɯ ɝɚɡɨɜ. Ɉɧɢ ɧɟɝɨɪɸɱɢɟ, ɭɫɬɨɣɱɢɜɵ ɤ ɛɨɥɶɲɢɧɫɬɜɭ 

ɪɚɫɬɜɨɪɢɬɟɥɟɣ, ɧɨ ɢɯ ɭɫɬɨɣɱɢɜɨɫɬɶ ɤ ɝɢɞɪɨɥɢɬɢɱɟɫɤɨɦɭ ɜɨɡɞɟɣɫɬɜɢɸ 

ɨɝɪɚɧɢɱɟɧɚ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɨɧɢ ɢɫɩɨɥɶɡɭɸɬɫɹ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɜ ɫɭɯɢɯ 

ɭɫɥɨɜɢɹɯ.  

ɉɨɥɢɮɟɧɢɥɟɧɫɭɥɶɮɢɞ ɉɎɋ ɩɨɤɚɡɵɜɚɟɬ ɨɱɟɧɶ ɜɵɫɨɤɭɸ ɭɫɬɨɣɱɢɜɨɫɬɶ ɤ 

ɝɢɞɪɨɥɢɬɢɱɟɫɤɨɦɭ ɜɨɡɞɟɣɫɬɜɢɸ ɜ ɤɢɫɥɨɣ ɢ ɜ ɳɟɥɨɱɧɨɣ ɫɪɟɞɟ, ɬɚɤ ɤɚɤ ɨɫɧɨɜɧɚɹ 

ɰɟɩɶ ɩɨɥɢɦɟɪɚ ɧɟ ɫɮɨɪɦɢɪɨɜɚɧɚ ɝɢɞɪɨɥɢɬɢɱɟɫɤɢɦ ɜɨɡɞɟɣɫɬɜɢɟɦ. ɗɬɨɬ 

ɧɟɝɨɪɸɱɢɣ ɢ ɧɟɪɚɫɬɜɨɪɢɦɵɣ ɦɚɬɟɪɢɚɥ ɧɟ ɨɱɟɧɶ ɭɫɬɨɣɱɢɜ ɜ ɩɪɢɫɭɬɫɬɜɢɢ 

ɨɤɢɫɥɹɸɳɢɯ ɜɟɳɟɫɬɜ.  

ɉɨɥɢɢɦɢɞ ɇɟɝɨɪɸɱɢɣ ɠɟɥɬɨɜɚɬɵɣ ɜɨɥɨɤɨɧɧɵɣ ɦɚɬɟɪɢɚɥ, ɨɛɥɚɞɚɸɳɢɣ 

ɨɬɥɢɱɧɨɣ ɭɫɬɨɣɱɢɜɨɫɬɶɸ ɤ ɬɟɦɩɟɪɚɬɭɪɧɵɦ ɜɨɡɞɟɣɫɬɜɢɹɦ. ɍɫɬɨɣɱɢɜɨɫɬɶ ɤ 

ɨɤɢɫɥɹɸɳɢɦ ɜɟɳɟɫɬɜɚɦ ɢ ɤɢɫɥɨɬɚɦ ɞɨɫɬɚɬɨɱɧɨ ɯɨɪɨɲɚɹ. 
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Ⱦɢɚɦɢɧɨɞɢɮɟɧɢɥɫɭɥɶɮɨɧɬɟɪɟɮɚɥɚɬ. Ɏɢɥɶɬɪɨɦɚɬɟɪɢɚɥɵ ɧɚ ɨɫɧɨɜɟ 

ɞɢɚɦɢɧɨɞɢɮɟɧɢɥɫɭɥɶɮɨɧɬɟɪɟɮɚɥɚɬɚ ɩɨɤɚɡɵɜɚɸɬ ɜɵɫɨɤɭɸ ɭɫɬɨɣɱɢɜɨɫɬɶ ɤ 

ɜɨɡɞɟɣɫɬɜɢɸ ɳɟɥɨɱɧɵɯ ɢ ɤɢɫɥɨɬɧɵɯ ɫɪɟɞ, ɝɢɞɪɨɥɢɡɚ. ɉɨɥɢɬɟɬɪɚɮɬɨɪɷɬɢɥɟɧ 

ȼɨɥɨɤɧɚ ɉɌɎɗ ɨɛɥɚɞɚɸɬ ɭɧɢɤɚɥɶɧɨɣ ɯɢɦɢɱɟɫɤɨɣ ɭɫɬɨɣɱɢɜɨɫɬɶɸ ɢ ɨɱɟɧɶ 

ɯɨɪɨɲɟɣ ɭɫɬɨɣɱɢɜɨɫɬɶɸ ɤ ɬɟɦɩɟɪɚɬɭɪɧɵɦ ɧɚɝɪɭɡɤɚɦ. ȼɨɥɨɤɧɚ ɹɜɥɹɸɬɫɹ 

ɧɟɝɨɪɸɱɢɦɢ, ɧɟɪɚɫɬɜɨɪɢɦɵɦɢ ɢ ɚɧɬɢɚɞɝɟɡɢɨɧɧɵɦɢ. ɋɥɨɠɧɵɟ ɮɢɥɶɬɪɨɜɚɥɶɧɵɟ 

ɦɚɬɟɪɢɚɥɵ ȼ ɲɟɫɬɢɞɟɫɹɬɵɟ ɢ ɫɟɦɢɞɟɫɹɬɵɟ ɝɨɞɵ, ɤɨɝɞɚ ɧɟɬɤɚɧɨɟ ɢɝɥɨɩɪɨɛɢɜɧɨɟ 

ɩɨɥɨɬɧɨ ɧɚɱɚɥɨ ɩɪɢɦɟɧɹɬɶɫɹ ɨɫɨɛɟɧɧɨ ɭɫɩɟɲɧɨ, ɛɵɥɨ ɦɟɧɶɲɟ ɜɨɡɦɨɠɧɨɫɬɟɣ ɞɥɹ 

ɪɚɡɪɚɛɨɬɤɢ ɜɵɫɨɤɨɤɚɱɟɫɬɜɟɧɧɵɯ ɮɢɥɶɬɪɨɜɚɥɶɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɱɟɦ ɫɟɝɨɞɧɹ. 

ɇɟɤɨɬɨɪɵɟ ɢɡ ɩɨɥɢɦɟɪɨɜ, ɤɨɬɨɪɵɟ ɫɟɝɨɞɧɹ ɲɢɪɨɤɨ ɢɫɩɨɥɶɡɭɸɬɫɹ, ɛɵɥɢ 

ɧɟɢɡɜɟɫɬɧɵ, ɧɚɩɪɢɦɟɪ, ɨɛɳɟɩɪɢɧɹɬɵɟ ɜ ɧɚɲɢ ɞɧɢ ɩɨɥɢɢɦɢɞ ɢ 

ɩɨɥɢɮɟɧɢɥɟɧɫɭɥɶɮɢɞ. Ɇɢɤɪɨɜɨɥɨɤɧɚ ɟɳɟ ɧɟɫɤɨɥɶɤɨ ɥɟɬ ɧɚɡɚɞ ɧɟ ɫɭɳɟɫɬɜɨɜɚɥɢ. 

ɉɪɨɰɟɫɫɵ ɩɪɨɱёɫɵɜɚɧɢɹ ɢ ɤɪɢɫɬɚɥɥɢɡɚɰɢɢ ɜ ɢɝɥɚɯ ɧɟɨɛɯɨɞɢɦɨ ɛɵɥɨ ɢɡɦɟɧɢɬɶ 

ɞɥɹ ɪɚɛɨɬɵ ɫ ɷɬɢɦɢ ɬɨɧɤɢɦɢ ɜɨɥɨɤɧɚɦɢ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɦɢɤɪɨɜɨɥɨɤɧɚ ɩɨɡɜɨɥɹɟɬ 

ɫɧɢɡɢɬɶ ɩɟɪɟɩɚɞ ɞɚɜɥɟɧɢɹ ɢ ɢɡɛɟɠɚɬɶ ɡɚɛɢɜɚɧɢɹ ɮɢɥɶɬɪɨɜɚɥɶɧɵɯ ɪɭɤɚɜɨɜ.  

Ɏɢɥɶɬɪɨɜɚɥɶɧɵɟ ɦɚɬɟɪɢɚɥɵ ɢɡ ɧɟɬɤɚɧɨɝɨ ɢɝɥɨɩɪɨɛɢɜɧɨɝɨ ɩɨɥɨɬɧɚ ɬɢɩɚ 

MPS® ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɧɟɬɤɚɧɵɣ ɜɨɣɥɨɤ ɫ ɜɨɥɨɤɧɚɦɢ ɜ 2-3 ɪɚɡɚ ɦɟɧɶɲɟɝɨ 

ɪɚɡɦɟɪɚ, ɱɟɦ ɨɛɵɱɧɵɟ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɧɚɦɧɨɝɨ ɦɟɧɶɲɟɦɭ ɪɚɡɦɟɪɭ ɩɨɪ 

ɦɚɬɟɪɢɚɥɚ. Ɋɟɡɭɥɶɬɚɬɨɦ ɷɬɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɹɜɥɹɟɬɫɹ ɩɨɜɵɲɟɧɧɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 

ɮɢɥɶɬɪɚɰɢɢ ɜ ɨɬɧɨɲɟɧɢɢ ɦɟɥɶɱɚɣɲɢɯ ɱɚɫɬɢɰ ɞɚɠɟ ɦɟɧɶɲɟ ɨɞɧɨɝɨ ɦɢɤɪɨɧɚ ɜ 

ɞɢɚɦɟɬɪɟ. ɗɬɨɬ ɨɫɨɛɵɣ ɷɮɮɟɤɬ ɜɨɡɦɨɠɟɧ ɛɥɚɝɨɞɚɪɹ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɬɨɧɱɚɣɲɢɯ 

ɫɭɳɟɫɬɜɭɸɳɢɯ ɜɨɥɨɤɨɧ ɢ ɩɨɥɭɱɚɸɳɟɝɨɫɹ ɜ ɪɟɡɭɥɶɬɚɬɟ ɷɬɨɝɨ ɭɜɟɥɢɱɟɧɢɹ 

ɩɥɨɳɚɞɢ ɮɢɥɶɬɪɚ. ɉɨɫɤɨɥɶɤɭ ɷɬɢ ɬɨɧɤɢɟ ɜɨɥɨɤɧɚ ɜɵɡɵɜɚɸɬ ɩɨɜɟɪɯɧɨɫɬɧɨ 

ɨɪɢɟɧɬɢɪɨɜɚɧɧɭɸ ɮɢɥɶɬɪɚɰɢɸ ɩɵɥɢ, ɷɬɢ ɮɢɥɶɬɪɨɜɚɥɶɧɵɟ ɦɚɬɟɪɢɚɥɵ ɩɪɢɜɨɞɹɬ 

ɬɨɥɶɤɨ ɤ ɧɟɛɨɥɶɲɨɦɭ ɩɟɪɟɩɚɞɭ ɞɚɜɥɟɧɢɹ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ 

ɪɚɫɯɨɞɵ ɧɢɡɤɢ ɢɡ-ɡɚ ɬɨɝɨ, ɱɬɨ ɬɪɟɛɭɟɦɵɣ ɨɛɴёɦ ɫɠɚɬɨɝɨ ɜɨɡɞɭɯɚ ɧɟɛɨɥɶɲɨɣ, 

ɛɥɚɝɨɞɚɪɹ ɥёɝɤɨɣ ɨɱɢɫɬɤɟ ɪɭɤɚɜɨɜ. Ʉɨɦɩɚɤɬɧɵɟ ɧɟɫɭɳɢɟ ɯɨɥɫɬɵ ɞɟɦɨɧɫɬɪɢɪɭɸɬ 

ɞɨɩɨɥɧɢɬɟɥɶɧɨɟ ɩɨɥɨɠɢɬɟɥɶɧɨɟ ɜɥɢɹɧɢɟ ɧɚ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɫɟɩɚɪɚɰɢɢ. 

Ɍɨɧɱɚɣɲɢɟ ɜɨɥɨɤɧɚ ɫ ɞɢɚɦɟɬɪɨɦ ɜ ɞɢɚɩɚɡɨɧɟ 9 -14 ɦɢɤɪɨɧ ɢɦɟɸɬɫɹ ɜɨ ɜɫɟɯ 

ɬɢɩɚɯ ɧɚɡɜɚɧɧɵɯ ɜɵɲɟ ɜɨɥɨɤɨɧɧɵɯ ɩɨɥɢɦɟɪɨɜ. ɉɨɥɨɠɢɬɟɥɶɧɵɟ ɪɟɡɭɥɶɬɚɬɵ 
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ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɬɨɧɤɢɯ ɜɨɥɨɤɨɧ ɛɵɥɢ ɜɩɟɪɜɵɟ ɞɨɤɚɡɚɧɵ ɜ ɥɚɛɨɪɚɬɨɪɧɵɯ 

ɮɢɥɶɬɪɚɰɢɨɧɧɵɯ ɭɫɬɚɧɨɜɤɚɯ, ɧɨ ɜ ɬɨ ɠɟ ɜɪɟɦɹ ɢɡɜɟɫɬɧɵ ɢ ɦɧɨɝɨ ɩɨɥɨɠɢɬɟɥɶɧɵɯ 

ɪɟɡɭɥɶɬɚɬɨɜ ɜ ɩɪɚɤɬɢɱɟɫɤɨɦ ɩɪɢɦɟɧɟɧɢɢ.  

Ɏɢɥɶɬɪɨɜɚɥɶɧɵɣ ɦɚɬɟɪɢɚɥ ɫ ɦɢɤɪɨɩɨɪɢɫɬɵɦ ɉɌɎɗ ɩɨɤɪɵɬɢɟɦ Ɋɵɧɨɤ 

ɩɪɟɞɥɚɝɚɟɬ ɪɚɡɥɢɱɧɵɟ ɮɢɥɶɬɪɨɜɚɥɶɧɵɟ ɦɚɬɟɪɢɚɥɵ ɢɡ ɧɟɬɤɚɧɨɝɨ ɢɝɥɨɩɪɨɛɢɜɧɨɝɨ 

ɩɨɥɨɬɧɚ ɫ ɦɢɤɪɨɩɨɪɢɫɬɵɦ ɩɨɜɟɪɯɧɨɫɬɧɵɦ ɫɥɨɟɦ. ɗɬɢ ɩɨɤɪɵɬɢɹ ɜɵɡɵɜɚɸɬ 

ɩɨɜɟɪɯɧɨɫɬɧɨ ɨɪɢɟɧɬɢɪɨɜɚɧɧɭɸ ɮɢɥɶɬɪɚɰɢɸ ɩɵɥɢ, ɩɵɥɶ ɧɟ ɩɪɨɧɢɤɚɟɬ ɜ 

ɝɥɭɛɢɧɭ ɮɢɥɶɬɪɨɜɚɥɶɧɨɝɨ ɦɚɬɟɪɢɚɥɚ. Ɇɢɤɪɨɩɨɪɢɫɬɵɟ ɩɨɜɟɪɯɧɨɫɬɧɵɟ ɩɨɤɪɵɬɢɹ 

ɧɚ ɨɫɧɨɜɟ ɉɌɎɗ ɞɟɦɨɧɫɬɪɢɪɭɸɬ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɩɨɥɨɠɢɬɟɥɶɧɵɟ ɪɟɡɭɥɶɬɚɬɵ. 

ɗɬɨɬ ɩɨɥɢɦɟɪ ɚɧɬɢɚɞɝɟɡɢɜɟɧ ɩɨ ɫɜɨɟɣ ɯɢɦɢɱɟɫɤɨɣ ɩɪɢɪɨɞɟ. ɉɨ ɷɬɨɣ ɩɪɢɱɢɧɟ 

ɨɫɟɜɲɚɹ ɩɵɥɶ ɛɭɞɟɬ ɥɟɝɤɨ ɭɞɚɥɟɧɚ ɫ ɩɨɜɟɪɯɧɨɫɬɢ ɮɢɥɶɬɪɚ. ɉɨ ɫɪɚɜɧɟɧɢɸ ɫ 

ɨɛɵɱɧɵɦ ɮɢɥɶɬɪɨɜɚɥɶɧɵɦ ɦɚɬɟɪɢɚɥɨɦ, ɩɟɪɟɩɚɞ ɞɚɜɥɟɧɢɹ ɜ ɮɢɥɶɬɪɟ ɫ ɉɌɎɗ 

ɩɨɤɪɵɬɢɟɦ ɡɧɚɱɢɬɟɥɶɧɨ ɧɢɠɟ. ɉɨɬɪɟɛɥɟɧɢɟ ɫɠɚɬɨɝɨ ɜɨɡɞɭɯɚ ɫɧɢɠɚɟɬɫɹ, ɢ ɫɪɨɤ 

ɫɥɭɠɛɵ ɪɭɤɚɜɨɜ ɛɭɞɟɬ ɭɜɟɥɢɱɟɧ. Ʉɪɨɦɟ ɬɨɝɨ, ɷɬɨ ɩɨɤɪɵɬɢɟ ɨɛɥɚɞɚɟɬ ɨɱɟɧɶ 

ɯɨɪɨɲɟɣ ɭɫɬɨɣɱɢɜɨɫɬɶɸ ɤ ɬɟɦɩɟɪɚɬɭɪɧɨɦɭ ɢ ɯɢɦɢɱɟɫɤɨɦɭ ɜɨɡɞɟɣɫɬɜɢɸ, ɱɬɨ 

ɩɨɡɜɨɥɹɟɬ ɩɪɨɢɡɜɨɞɢɬɟɥɸ ɢɫɩɨɥɶɡɨɜɚɬɶ ɬɚɤɨɣ ɜɢɞ ɨɛɪɚɛɨɬɤɢ ɩɨɜɟɪɯɧɨɫɬɢ ɞɥɹ 

ɜɫɟɯ ɧɚɡɜɚɧɧɵɯ ɜɵɲɟ ɬɟɪɦɨɫɬɨɣɤɢɯ ɜɨɥɨɤɨɧɧɵɯ ɩɨɥɢɦɟɪɨɜ.  

Ʉɟɪɚɦɢɱɟɫɤɢɟ ɮɢɥɶɬɪɨɜɚɥɶɧɵɟ ɷɥɟɦɟɧɬɵ .ɗɬɢ ɮɢɥɶɬɪɨɜɚɥɶɧɵɟ ɷɥɟɦɟɧɬɵ 

ɫɨɫɬɨɹɬ ɢɡ ɤɟɪɚɦɢɱɟɫɤɢɯ ɜɨɥɨɤɨɧ, ɤɨɬɨɪɵɟ ɬɚɤɠɟ ɧɚɡɵɜɚɸɬɫɹ ɤɚɨɥɢɧɨɜɵɟ 

ɫɢɥɢɤɚɬɧɵɟ ɜɨɥɨɤɧɚ. Ɏɨɪɦɚ ɠёɫɬɤɢɯ ɷɥɟɦɟɧɬɨɜ ɩɪɢɞɚёɬɫɹ ɩɨɫɪɟɞɫɬɜɨɦ 

ɫɩɟɰɢɚɥɶɧɨɣ ɩɪɨɰɟɞɭɪɵ. ɗɬɢ ɮɢɥɶɬɪɨɜɚɥɶɧɵɟ ɷɥɟɦɟɧɬɵ ɹɜɥɹɸɬɫɹ 

ɫɚɦɨɧɟɫɭɳɢɦɢ, ɢ ɢɦ ɧɟ ɧɭɠɧɨ ɧɟɫɭɳɟɝɨ ɤɚɪɤɚɫɚ. ɗɬɨ ɨɱɟɧɶ ɜɚɠɧɨ ɞɥɹ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɪɢ ɜɵɫɨɤɢɯ ɬɟɦɩɟɪɚɬɭɪɚɯ, ɬɚɤ ɤɚɤ ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɤɨɦɩɨɧɟɧɬɵ 

ɛɭɞɭɬ ɢɦɟɬɶ ɩɪɨɛɥɟɦɵ ɢɡ-ɡɚ ɪɚɡɥɢɱɧɵɯ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɬɟɪɦɢɱɟɫɤɨɝɨ 

ɪɚɫɲɢɪɟɧɢɹ ɪɚɡɧɵɯ ɦɚɬɟɪɢɚɥɨɜ. Ʉɟɪɚɦɢɱɟɫɤɢɟ ɮɢɥɶɬɪɵ ɦɨɝɭɬ ɜɵɞɟɪɠɢɜɚɬɶ 

ɷɤɫɬɪɟɦɚɥɶɧɵɟ ɬɟɦɩɟɪɚɬɭɪɧɵɟ ɢ ɯɢɦɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ. Ɉɧɢ ɢɫɩɨɥɶɡɭɸɬɫɹ ɩɪɢ 

ɧɟɩɪɟɪɵɜɧɨɣ ɧɚɝɪɭɡɤɟ ɜɩɥɨɬɶ ɞɨ 850°C, ɯɢɦɢɱɟɫɤɢɣ ɪɚɫɩɚɞ ɩɪɨɢɫɯɨɞɢɬ ɬɨɥɶɤɨ 

ɜ ɩɪɢɫɭɬɫɬɜɢɢ ɛɨɥɶɲɢɯ ɨɛɴёɦɨɜ ɩɥɚɜɢɤɨɜɨɣ ɤɢɫɥɨɬɵ. Ɉɱɢɫɬɤɚ ɷɬɢɯ ɮɢɥɶɬɪɨɜ 

ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨɫɪɟɞɫɬɜɨɦ ɫɠɚɬɨɝɨ ɜɨɡɞɭɯɚ ɬɚɤɠɟ, ɤɚɤ ɢ ɫ ɨɛɵɱɧɵɦ 

ɬɟɤɫɬɢɥɶɧɵɦ ɮɢɥɶɬɪɨɜɚɥɶɧɵɦ ɦɚɬɟɪɢɚɥɨɦ, ɥɢɛɨ ɨɛɪɚɬɧɵɦ ɜɨɡɞɭɯɨɬɨɤɨɦ, ɥɢɛɨ 
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ɷɠɟɤɬɨɪɧɨɣ ɨɱɢɫɬɤɨɣ. Ƚɟɪɦɟɬɢɱɧɨɟ ɨɬɞɟɥɟɧɢɟ ɢɫɯɨɞɧɨɝɨ ɝɚɡɚ ɨɬ ɱɢɫɬɨɝɨ ɜɨɡɞɭɯɚ 

ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɦɹɝɤɢɦ ɦɢɧɟɪɚɥɶɧɵɦ ɜɨɣɥɨɤɨɦ, ɤɨɬɨɪɵɣ ɬɚɤɠɟ ɤɨɦɩɟɧɫɢɪɭɟɬ 

ɪɚɡɥɢɱɧɨɟ ɪɚɫɲɢɪɟɧɢɟ ɦɟɬɚɥɥɢɱɟɫɤɨɣ ɪɚɡɞɟɥɢɬɟɥɶɧɨɣ ɩɥɚɫɬɢɧɵ ɫ ɢɡɦɟɧɟɧɢɹɦɢ 

ɬɟɦɩɟɪɚɬɭɪɵ. ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɫɨɞɟɪɠɚɧɢɟ ɩɵɥɢ ɜ ɨɱɢɳɟɧɧɨɦ ɝɚɡɟ 

ɫɨɫɬɚɜɥɹɟɬ ɦɟɧɶɲɟ 1 ɦɝ ɧɚ ɧɚ ɤɭɛɢɱɟɫɤɢɣ ɦɟɬɪ ɩɪɢ ɧɨɪɦɚɥɶɧɵɯ ɭɫɥɨɜɢɹɯ ɜ 

ɩɪɚɤɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ, ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɬɨɝɨ, ɤɚɤɢɟ ɷɬɨ ɩɪɚɤɬɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ.. ȼ 

ɭɧɢɜɟɪɫɢɬɟɬɚɯ ɢ ɜ ɩɪɚɤɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ ɩɪɨɜɨɞɢɥɢɫɶ ɢɫɩɵɬɚɧɢɹ ɫ ɪɚɡɥɢɱɧɵɦɢ 

ɬɢɩɚɦɢ ɩɵɥɢ, ɪɚɡɥɢɱɧɵɦɢ ɫɨɨɬɧɨɲɟɧɢɹɦɢ ɨɛɴёɦɚ ɜɨɡɞɭɯɚ ɤ ɨɛɴёɦɭ ɬɤɚɧɢ ɢ 

ɪɚɡɥɢɱɧɵɦɢ ɭɪɨɜɧɹɦɢ ɩɵɥɢ ɜ ɢɫɯɨɞɧɨɦ ɝɚɡɟ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɚɯ ɦɟɠɞɭ 400 ɢ 900 

°C ɜ ɬɟɱɟɧɢɟ ɩɪɨɞɨɥɠɢɬɟɥɶɧɵɯ ɩɟɪɢɨɞɨɜ ɜɪɟɦɟɧɢ. ɋɟɝɨɞɧɹ ɦɧɨɠɟɫɬɜɨ ɩɪɨɛɥɟɦ 

ɫ ɮɢɥɶɬɪɚɰɢɟɣ ɪɟɲɟɧɵ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɷɬɢɯ ɫɥɨɠɧɵɯ ɮɢɥɶɬɪɨɜɚɥɶɧɵɯ 

ɦɚɬɟɪɢɚɥɨɜ 

 

3.4 Ɉɩɢɫɚɧɢɟ ɢ ɩɪɢɧɰɢɩ ɪɚɛɨɬɵ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɝɨ ɷɥɟɤɬɪɨɮɢɥɶɬɪɚ 

 

Ʉɨɦɛɢɧɢɪɨɜɚɧɧɵɣ ɷɥɟɤɬɪɨɮɢɥɶɬɪ (ɪɢɫ. 6) ɫɨɫɬɨɢɬ ɢɡ ɩɨɥɟɣ 

ɷɥɟɤɬɪɨɮɢɥɶɬɪɚ ɢ ɪɭɤɚɜɧɨɝɨ ɮɢɥɶɬɪɚ, ɪɚɡɦɟɳɟɧɧɵɯ ɜ ɨɞɧɨɦ ɤɨɪɩɭɫɟ. Ɍɨɪɰɟɜɚɹ 

ɱɚɫɬɶ ɤɨɪɩɭɫɚ ɡɚɤɪɵɬɚ ɪɭɤɚɜɧɨɣ ɩɥɢɬɨɣ. ȼ ɩɥɢɬɟ ɧɚɜɫɬɪɟɱɭ ɩɨɬɨɤɭ ɝɚɡɚ 

ɭɫɬɚɧɨɜɥɟɧɵ ɮɢɥɶɬɪɨ-ɷɥɟɦɟɧɬɵ. Ʉɪɨɦɟ ɷɬɨɝɨ, ɪɚɡɞɚɸɳɢɟ ɬɪɭɛɵ ɫɠɚɬɨɝɨ 

ɜɨɡɞɭɯɚ ɞɥɹ ɪɟɝɟɧɟɪɚɰɢɢ ɪɭɤɚɜɨɜ ɭɫɬɚɧɨɜɥɟɧɵ ɝɨɪɢɡɨɧɬɚɥɶɧɨ. ɍɫɬɪɨɣɫɬɜɨ 

ɪɟɝɟɧɟɪɚɰɢɢ ɫɧɚɛɠɟɧɨ ɩɪɨɝɪɚɦɦɧɵɦ ɤɨɧɬɪɨɥɥɟɪɨɦ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɦ 

ɪɟɝɟɧɟɪɚɰɢɸ ɮɢɥɶɬɪɨ-ɷɥɟɦɟɧɬɨɜ, ɧɚɱɢɧɚɹ ɫ ɜɟɪɯɧɢɯ ɪɭɤɚɜɨɜ, ɚ ɞɥɢɬɟɥɶɧɨɫɬɶ 

ɩɚɭɡɵ ɦɟɠɞɭ ɦɨɦɟɧɬɚɦɢ ɪɟɝɟɧɟɪɚɰɢɢ ɛɨɥɶɲɟ ɜɪɟɦɟɧɢ ɩɚɞɟɧɢɹ ɩɵɥɢ ɦɟɠɞɭ 

ɫɨɫɟɞɧɢɦɢ ɪɭɤɚɜɚɦɢ. Ɍɟɯɧɢɱɟɫɤɢɣ ɪɟɡɭɥɶɬɚɬ: ɪɚɰɢɨɧɚɥɶɧɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ 

ɨɛɴɟɦɚ ɤɨɪɩɭɫɚ, ɭɩɪɨɳɟɧɢɟ ɦɨɧɬɚɠɚ, ɭɥɭɱɲɟɧɢɟ ɝɚɡɨɪɚɫɩɪɟɞɟɥɟɧɢɹ ɜ 

ɷɥɟɤɬɪɨɮɢɥɶɬɪɟ. ɂɡɨɛɪɟɬɟɧɢɟ ɨɬɧɨɫɢɬɫɹ ɤ ɨɛɥɚɫɬɢ ɨɱɢɫɬɤɢ ɝɚɡɨɜ ɨɬ ɩɵɥɢ ɢ 

ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɨ ɜ ɬɟɩɥɨɷɧɟɪɝɟɬɢɤɟ, ɦɟɬɚɥɥɭɪɝɢɢ, ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ 

ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɢ ɞɪɭɝɢɯ ɨɬɪɚɫɥɹɯ. 

ɂɡɜɟɫɬɟɧ ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɣ ɩɵɥɟɭɥɚɜɥɢɜɚɸɳɢɣ ɚɩɩɚɪɚɬ, ɫɨɫɬɨɹɳɢɣ ɢɡ 

ɮɢɥɶɬɪɚ ɢ ɷɥɟɤɬɪɨɮɢɥɶɬɪɚ [ɩɚɬɟɧɬ №2248837]. Ɉɬɥɢɱɢɬɟɥɶɧɨɣ ɨɫɨɛɟɧɧɨɫɬɶɸ 
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ɷɬɨɝɨ ɚɩɩɚɪɚɬɚ ɹɜɥɹɟɬɫɹ ɬɨ, ɱɬɨ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɡɚ ɷɥɟɤɬɪɨɮɢɥɶɬɪɨɦ ɭɫɬɚɧɨɜɥɟɧ 

ɬɤɚɧɟɜɵɣ ɮɢɥɶɬɪ ɫ ɫɨɨɬɧɨɲɟɧɢɟɦ ɚɤɬɢɜɧɵɯ ɨɛɴɟɦɨɜ ɮɢɥɶɬɪɚ ɤ ɷɥɟɤɬɪɨɮɢɥɶɬɪɭ 

0,1-0,9, ɚ ɷɥɟɤɬɪɨɮɢɥɶɬɪ ɢ ɮɢɥɶɬɪ ɪɚɫɩɨɥɨɠɟɧɵ ɜ ɨɞɧɨɦ ɢɥɢ ɪɚɡɧɵɯ ɤɨɪɩɭɫɚɯ. 

ɇɟɞɨɫɬɚɬɤɨɦ ɷɬɨɝɨ ɚɩɩɚɪɚɬɚ ɹɜɥɹɟɬɫɹ ɬɨɬ ɮɚɤɬ, ɱɬɨ ɩɪɢ ɪɚɡɦɟɳɟɧɢɢ ɮɢɥɶɬɪɚ ɜ 

ɤɨɪɩɭɫɟ ɷɥɟɤɬɪɨɮɢɥɶɬɪɚ ɬɪɟɛɭɟɬɫɹ ɫɭɳɟɫɬɜɟɧɧɚɹ ɩɟɪɟɞɟɥɤɚ ɤɨɪɩɭɫɚ. 

ɇɚɢɛɨɥɟɟ ɛɥɢɡɤɢɦ ɤ ɩɪɟɞɥɚɝɚɟɦɨɦɭ ɢɡɨɛɪɟɬɟɧɢɸ ɩɨ ɬɟɯɧɢɱɟɫɤɨɣ 

ɫɭɳɧɨɫɬɢ ɪɟɲɚɟɦɨɣ ɡɚɞɚɱɢ ɢ ɫɨɜɨɤɭɩɧɨɫɬɢ ɨɛɳɢɯ ɫɭɳɟɫɬɜɟɧɧɵɯ ɩɪɢɡɧɚɤɨɜ 

ɹɜɥɹɟɬɫɹ ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɣ ɩɵɥɟɭɥɚɜɥɢɜɚɸɳɢɣ ɚɩɩɚɪɚɬ (ɩɪɨɬɨɬɢɩ), 

ɢɡɝɨɬɚɜɥɢɜɚɟɦɵɣ ɮɢɪɦɨɣ ȼɇȺ. ɂɡɝɨɬɚɜɥɢɜɚɟɦɵɟ ɷɬɨɣ ɮɢɪɦɨɣ ɚɩɩɚɪɚɬɵ 

ɫɨɞɟɪɠɚɬ ɮɢɥɶɬɪɭɸɳɢɟ ɷɥɟɦɟɧɬɵ, ɤɨɬɨɪɵɟ ɩɪɢ ɪɚɡɦɟɳɟɧɢɢ ɜ ɤɨɪɩɭɫɟ 

ɷɥɟɤɬɪɨɮɢɥɶɬɪɚ «ɜɢɫɹɬ ɜɟɪɬɢɤɚɥɶɧɨ». [Ɋɟɤɥɚɦɧɵɣ ɩɪɨɫɩɟɤɬ ɮɢɪɦɵ ȼɇȺ 

«Ɇɨɞɟɪɧɢɡɚɰɢɹ ɷɥɟɤɬɪɨɮɢɥɶɬɪɨɜ, ɨɫɭɳɟɫɬɜɥɹɟɦɚɹ ɮɢɪɦɨɣ ȼɇȺ, info-

switzerland@bha.com.] ɗɬɨ ɩɪɨɝɪɟɫɫɢɜɧɨɟ ɪɟɲɟɧɢɟ, ɨɞɧɚɤɨ ɨɧɨ ɩɪɢ 

ɜɟɪɬɢɤɚɥɶɧɨɦ ɪɚɫɩɨɥɨɠɟɧɢɢ ɮɢɥɶɬɪɨɷɥɟɦɟɧɬɨɜ ɢɦɟɟɬ ɫɥɟɞɭɸɳɢɟ ɧɟɞɨɫɬɚɬɤɢ: 

 ɪɭɤɚɜɧɵɣ ɮɢɥɶɬɪ ɡɚɧɢɦɚɟɬ ɨɛɴɟɦ ɛɨɥɟɟ ɨɞɧɨɝɨ ɩɨɥɹ 

ɷɥɟɤɬɪɨɮɢɥɶɬɪɚ; 

 ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɢɡɝɨɬɨɜɥɟɧɢɹ ɫɩɟɰɢɚɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ ɞɥɹ 

ɨɪɝɚɧɢɡɚɰɢɢ ɬɪɟɛɭɟɦɨɝɨ ɧɚɩɪɚɜɥɟɧɢɹ ɞɜɢɠɟɧɢɹ ɨɱɢɳɚɟɦɨɝɨ ɝɚɡɚ ɜ ɮɢɥɶɬɪɚɯ; 

 ɫɥɨɠɧɨɫɬɶ ɦɨɧɬɚɠɚ ɚɩɩɚɪɚɬɚ ɮɢɥɶɬɪɚɰɢɢ; 

 ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɢɡɦɟɧɟɧɢɹ ɧɚɩɪɚɜɥɟɧɢɹ ɩɨɬɨɤɚ ɨɱɢɳɚɟɦɨɝɨ ɝɚɡɚ; 

 ɭɯɭɞɲɟɧɢɟ ɤɚɱɟɫɬɜɚ ɝɚɡɨɪɚɫɩɪɟɞɟɥɟɧɢɹ ɩɨɬɨɤɚ ɝɚɡɚ ɜ ɩɨɫɥɟɞɧɟɦ ɩɨɥɟ 

ɷɥɟɤɬɪɨɮɢɥɶɬɪɚ. 

Ɍɟɯɧɢɱɟɫɤɨɣ ɡɚɞɚɱɟɣ ɩɪɟɞɥɚɝɚɟɦɨɝɨ ɢɡɨɛɪɟɬɟɧɢɹ ɢ ɞɨɫɬɢɝɚɟɦɵɣ ɩɪɢ ɟɟ 

ɪɟɲɟɧɢɢ ɬɟɯɧɢɱɟɫɤɢɣ ɪɟɡɭɥɶɬɚɬ ɡɚɤɥɸɱɚɸɬɫɹ ɜ ɬɨɦ, ɱɬɨ ɩɪɟɞɥɚɝɚɟɦɨɟ 

ɝɨɪɢɡɨɧɬɚɥɶɧɨɟ ɪɚɡɦɟɳɟɧɢɟ ɮɢɥɶɬɪɨɷɥɟɦɟɧɬɨɜ ɩɨɡɜɨɥɹɟɬ: 

 ɪɚɰɢɨɧɚɥɶɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɨɛɴɟɦ ɤɨɪɩɭɫɚ ɢ ɜɩɢɫɵɜɚɬɶɫɹ ɜ ɝɚɛɚɪɢɬɵ 

ɨɞɧɨɝɨ ɩɨɥɹ ɷɥɟɤɬɪɨɮɢɥɶɬɪɚ. 

 ɭɩɪɨɫɬɢɬɶ ɦɨɧɬɚɠ ɮɢɥɶɬɪɚ; 

 ɨɫɬɚɜɢɬɶ ɧɟɢɡɦɟɧɧɵɦ ɧɚɩɪɚɜɥɟɧɢɟ ɝɚɡɨɜ ɜ ɤɨɪɩɭɫɟ; 
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 ɭɥɭɱɲɢɬɶ ɝɚɡɨɪɚɫɩɪɟɞɟɥɟɧɢɟ ɜ ɩɨɫɥɟɞɧɟɦ ɩɨɥɟ ɷɥɟɤɬɪɨɮɢɥɶɬɪɚ. 

ɍɤɚɡɚɧɧɵɣ ɬɟɯɧɢɱɟɫɤɢɣ ɪɟɡɭɥɶɬɚɬ ɞɨɫɬɢɝɚɟɬɫɹ ɬɟɦ, ɱɬɨ ɜ ɤɨɪɩɭɫɟ ɬɨɪɰɟɜɚɹ 

ɩɨ ɯɨɞɭ ɝɚɡɚ ɱɚɫɬɶ ɷɥɟɤɬɪɨɮɢɥɶɬɪɚ ɡɚɤɪɵɬɚ ɪɭɤɚɜɧɨɣ ɩɥɢɬɨɣ, ɜ ɤɨɬɨɪɨɣ 

ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɮɢɥɶɬɪɨɜɚɥɶɧɵɟ ɷɥɟɦɟɧɬɵ ɞɨɧɵɲɤɚɦɢ ɧɚɜɫɬɪɟɱɭ ɩɨɬɨɤɭ ɝɚɡɚ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɞɜɢɠɭɳɢɣɫɹ ɨɱɢɳɚɟɦɵɣ ɩɵɥɟɝɚɡɨɜɵɣ ɩɨɬɨɤ ɫɨɯɪɚɧɹɟɬ 

ɫɜɨɟ ɩɟɪɜɨɧɚɱɚɥɶɧɨɟ ɧɚɩɪɚɜɥɟɧɢɟ. Ⱦɥɢɧɚ ɪɭɤɚɜɨɜ ɦɨɠɟɬ ɛɵɬɶ ɜɵɩɨɥɧɟɧɚ ɧɚ ɜɫɸ 

ɞɥɢɧɭ ɩɨɥɹ. ɉɪɢ ɯɨɪɨɲɟɣ ɪɟɝɟɧɟɪɚɰɢɢ ɪɭɤɚɜɨɜ ɡɚɩɨɥɧɹɟɬɫɹ ɜɟɫɶ ɨɛɴɟɦ ɩɨɥɹ. 

 

 

1 – ɤɨɪɩɭɫ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɝɨ ɷɥɟɤɬɪɨɮɢɥɶɬɪɚ; 2 – ɞɢɮɮɭɡɨɪ; 3 – ɩɨɥɹ ɷɥɟɤɬɪɨɮɢɥɶɬɪɚ; 4 – 
ɞɨɧɵɲɤɢ ɮɢɥɶɬɪɨɷɥɟɦɟɧɬɨɜ; 5 – ɪɭɤɚɜɧɵɣ ɮɢɥɶɬɪ; 6 – ɮɢɥɶɬɪɨɷɥɟɦɟɧɬɵ; 7 – ɪɭɤɚɜɧɚɹ 

ɩɥɢɬɚ; 8 – ɛɭɧɤɟɪɚ 

 

Ɋɢɫɭɧɨɤ 6 – Ʉɨɦɛɢɧɢɪɨɜɚɧɧɵɣ ɪɭɤɚɜɧɵɣ ɮɢɥɶɬɪ 

 

Ɏɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɝɨ ɷɥɟɤɬɪɨɮɢɥɶɬɪɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 

ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ. ɉɨɫɬɭɩɚɸɳɢɣ ɧɚ ɨɱɢɫɬɤɭ ɝɚɡ ɜɯɨɞɢɬ ɜ ɤɨɪɩɭɫ ɱɟɪɟɡ 

ɞɢɮɮɭɡɨɪ, ɝɞɟ ɩɨɞɜɟɪɝɚɟɬɫɹ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ ɨɱɢɫɬɤɟ ɜ ɩɨɥɹɯ ɷɥɟɤɬɪɨɮɢɥɶɬɪɚ. 

Ⱦɚɥɟɟ ɝɚɡ ɨɱɢɳɚɟɬɫɹ ɜ ɪɭɤɚɜɧɨɦ ɮɢɥɶɬɪɟ, ɝɞɟ ɩɪɨɯɨɞɢɬ ɱɟɪɟɡ ɮɢɥɶɬɪɨɷɥɟɦɟɧɬɵ 

ɢ ɩɨɞɜɟɪɝɚɟɬɫɹ ɨɤɨɧɱɚɬɟɥɶɧɨɣ ɨɱɢɫɬɤɟ ɨɬ ɩɵɥɢ ɞɨ ɭɪɨɜɧɹ ɧɟɫɤɨɥɶɤɢɯ ɝɪɚɦɦɨɜ 

ɩɵɥɢ ɧɚ 1 ɦ3 ɨɱɢɳɚɟɦɨɝɨ ɝɚɡɚ.  
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4 ɉɪɨɜɟɞɟɧɢɟ ɪɚɫɱɟɬɚ ɩɪɢɦɟɧɟɧɢɹ ɚɩɩɚɪɚɬɨɜ ɨɱɢɫɬɤɢ ɨɬ ɜɵɛɪɨɫɨɜ 

ɬɜёɪɞɵɯ ɱɚɫɬɢɰ ɜ ɚɬɦɨɫɮɟɪɭ 

 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ  

– ɨɛɴɟɦɧɵɣ ɪɚɫɯɨɞ ɨɱɢɳɚɟɦɵɯ ɝɚɡɨɜ ɦɚɤɫɢɦɚɥɶɧɵɣ ɨɬ ɨɞɧɨɝɨ ɄȺ, ɧɦ3/ɫ 

(ɧɦ3/ɱ): 211,76 (762352);  

– ɦɚɤɫɢɦɚɥɶɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɝɚɡɨɜ,°ɋ: 180;  

– ɨɛɴɟɦɧɵɣ ɪɚɫɯɨɞ ɨɱɢɳɚɟɦɵɯ ɝɚɡɨɜ ɦɚɤɫɢɦɚɥɶɧɵɣ ɨɬ ɨɞɧɨɝɨ ɄȺ, ɩɪɢ 

ɪɚɛɨɱɟɣ ɬɟɦɩɟɪɚɬɭɪɟ, ɦ3/ɫ (ɦ3/ɱ): 368,92 (1328112);  

– ɦɚɤɫɢɦɚɥɶɧɚɹ ɡɚɩɵɥɟɧɧɨɫɬɶ, ɝ/ɦ3: 10;  

– ɬɪɟɛɭɟɦɚɹ ɨɫɬɚɬɨɱɧɚɹ ɡɚɩɵɥɟɧɧɨɫɬɶ, ɦɝ/ɧɦ3: 300;  

– ɬɢɩ ɞɵɦɨɫɨɫɚ Ⱦ25ɯ2ɒȻ, 2 ɲɬ.;  

– ɦɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ Ⱦɋ, ɤɝ/ɫɦ2: 524 (5ɤɉɚ) 

– ɦɚɤɫɢɦɚɥɶɧɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ Ⱦɋ (Ⱦ-25-2ɲɛ), ɦ3/ɱ: 646000; 

– ɪɚɡɦɟɪɵ ɩɥɨɳɚɞɤɢ: ɞɥɢɧɧɚ 27ɦ, ɲɢɪɢɧɚ 36ɦ, ɜɵɫɨɬɚ 24ɦ; 

– ɪɚɡɦɟɪɵ ɫɭɳɟɫɬɜɭɸɳɢɯ ɡɨɥɨɭɥɨɜɢɬɟɥɟɣ: ɞɥɢɧɧɚ ɭɫɬɚɧɨɜɤɢ ɜ ɪɹɞ 6 ɲɬɭɤ 

34000 ɦɦ, ɲɢɪɢɧɚ 5500 ɦɦ, ɜɵɫɨɬɚ 23700 ɦɦ; 

– ɩɥɨɬɧɨɫɬɶ ɝɚɡɨɜ 𝜌0 = ͳ,3ͳ кг/ˏଷ; 
– ɪɚɡɦɟɪ ɜɡɜɟɲɟɧɧɵɯ ɱɚɫɬɢɰ: 2-15 ɦɤɦ ɫɨɞɟɪɠɚɧɢɟ 80%; 

– ɧɚɩɪɹɠɟɧɢɟ ɪɚɛɨɬɵ ɷɥɟɤɬɪɨɮɢɥɶɬɪɚ 80 ɤȼɬ; 

ɋɨɫɬɚɜ ɞɵɦɨɜɵɯ ɝɚɡɨɜ % (ɨɛɶɟɦ): 

ɋɈ2=14; 

ɇ2Ɉ=16; 

Ɉ2=7; 

N2=56. 

SO2 = 17 

Ⱦɢɫɩɟɪɫɧɵɣ ɫɨɫɬɚɜ ɩɵɥɢ ɢ ɫɨɞɟɪɠɚɧɢɟ ɩɨ ɦɚɫɫɟ:  

<1 ɦɤɦ – 3% 

1-2 – 5% 

2-15 – 80% 
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15-30 – 7% 

> 30 – 5% 

 

4.1 Ɋɚɫɱɟɬ ɷɥɟɤɬɪɨɮɢɥɶɬɪɚ 

 

1) ɉɥɨɬɧɨɫɬɶ ɝɚɡɨɜ ɩɪɢ ɪɚɛɨɱɢɯ ɭɫɥɨɜɢɹɯ: 

 

         ρɝ=ρ0ɝ
273(Ɋɛɚɪ∓Ɋɝ )ሺ273+tɝሻ∙101,3

=1,31
273∙(101,3-5)ሺ273+180ሻ∙101,3

=0,75 ɤɝ/ɦ3 

 

2) Ɋɟɤɨɦɟɧɞɭɟɦɵɣ ɚɩɩɚɪɚɬ ɫ ɩɥɨɳɚɞɶɸ ɚɤɬɢɜɧɨɝɨ ɫɟɱɟɧɢɹ 210 ɦ2 

ɤɨɥɢɱɟɫɬɜɟ 2 ɲɬɭɤ. 

ɋɤɨɪɨɫɬɶ ɝɚɡɚ: 

 

          Wɝ
Vɝ

F
=

210
176

=1,2 ɦ3/ɫ 

 

3) Ɉɬɧɨɫɢɬɟɥɶɧɚɹ ɩɥɨɬɧɨɫɬɶ ɝɚɡɚ ɩɪɢ ɫɬɚɧɞɚɪɬɧɵɯ ɭɫɥɨɜɢɹɯ (Ɋɛɚɪ=101,3 

ɤɉɚ, t = 20 0ɋ) 

 

          β=
ɌɫɬሺɊɛɚɪ±Ɋɝሻሺ273+tɝሻ∙101,3

=
ሺ101,3-5ሻ∙ሺ273+20ሻሺ273+180ሻ∙101

=0,62 

 

4) Ʉɪɢɬɢɱɟɫɤɚɹ ɧɚɩɪɹɠёɧɧɨɫɬɶ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɩɨɥɹ: 

 

           ȿɤɪ=3,04 ቌβ+0,0311√ β
R1

ቍ ∙106=3,04 ቌ0,62+0,0311√ 0,62
0,001

ቍ ∙106= 4238926 ȼ/ɦ, 
 

ɝɞɟ R1 – ɪɚɞɢɭɫ ɢɝɥɵ ɤɨɪɨɧɢɪɭɸɳɟɣ. 
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5)Ʉɪɢɬɢɱɟɫɤɨɟ ɧɚɩɪɹɠɟɧɢɟ ɤɨɪɨɧɵ: 

 

          Uɤɪ= ȿɤɪ∙R1 (πH
S

 −  2,31∙ ln
2R1π

S
) 

 

          Uɤɪ=4238926∙0,001 (3,14∙0,10
0,24

−  2,31∙ ln
2∙3,14∙0,001

0,24
) =54 458 ȼ, 

 

ɝɞɟ ɇ – ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɤɨɪɨɧɢɪɭɸɳɢɦ ɢ ɨɫɚɞɢɬɟɥɶɧɵɦ ɷɥɟɤɬɪɨɞɨɦ 100ɦɦ 

      S – ɲɚɝ ɤɨɪɨɧɢɪɭɸɳɟɝɨ ɷɥɟɦɟɧɬɚ 240 ɦɦ 

6) Ʌɢɧɟɣɧɚɹ ɩɥɨɫɤɨɫɬɶ ɬɨɤɚ ɤɨɪɨɧɵ: 

 

           i0=
4π2∙KφU(U − Uɤɪ)

9∙109∙S2 ቀπH
S − 2,31∙ ln 2R1π

S ቁ 

 

           i0=
4∙3,142∙2,1∙10-4∙0,016∙80000∙ሺ80000 − 54458ሻ

9∙109∙0,242∙(1962,5 − 2,31 ln 0,035)
=0,023∙10-3 Ⱥ/ɦ 

 

ɝɞɟ Ʉ – ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɞɜɢɠɧɨɫɬɢ ɢɨɧɨɜ; 

     φ – ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɨɨɬɧɨɲɟɧɢɹ H/S – ɬɚɛɥɢɱɧɚɹ ɜɟɥɢɱɢɧɚ. 

 

           φ=
ɇ
S

=
100
240

= 0,4 

 

7) ɇɚɩɪɹɠёɧɧɨɫɬɶ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɩɨɥɹ: 

 

           ȿ=√ 8i0H
4πƐ0K0S

=√ 80,023∙10-3∙0,1
4∙3,14∙2,1∙10-4∙8,85∙10-12∙0,24

 =3,2∙105ȼ/ɦ, 

 

ɝɞɟ Ɛ0 – ɞɢɷɥɟɤɬɪɨɱɟɫɤɚɹ ɩɪɨɧɢɰɚɟɦɨɫɬɶ ɜɚɤɭɭɦɚ, ɪɚɜɧɚɹ 8,85∙10-12 ɮ/ɦ 
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8) ȼɹɡɤɨɫɬɶ ɤɨɦɩɨɧɟɧɬɨɜ, ɜɯɨɞɹɳɢɯ ɜ ɫɨɫɬɚɜ ɝɚɡɚ ɩɪɢ ɪɚɛɨɱɢɯ ɭɫɥɨɜɢɹɯ Нс/ˏଶ: 

 

           µ=µ0∙
273+ɋ
Ɍ+ɋ

∙√(273+t
273

)3

, 

 

ɝɞɟ µ0 – ɤɨɷɮɮɢɰɢɟɧɬ ɞɢɧɚɦɢɱɟɫɤɨɣ ɜɹɡɤɨɫɬɢ ɝɚɡɚ ɩɪɢ ɧɨɪɦɚɥɶɧɵɯ ɭɫɥɨɜɢɹɯ 

      ɋ – ɤɨɷɮɮɢɰɢɟɧɬ, ɯɚɪɚɤɬɟɪɧɵɣ ɞɥɹ ɤɚɠɞɨɝɨ ɜɢɞɚ ɝɚɡɚ (ɬɚɛɥ. № 7) 

 

Ɍɚɛɥɢɰɚ – 7  

ȼɢɞ ɝɚɡɚ ɋ µ0∙10-6 ɇ∙ɫ/ɦ2 

N2 114 17 

H2O 961 10 

CO2 254 13,7 

O2 131 20,3 

 

Ʉɨɷɮɮɢɰɢɟɧɬɵ ɞɢɧɚɦɢɱɟɫɤɨɣ ɜɹɡɤɨɫɬɢ ɝɚɡɨɨɛɪɚɡɧɵɯ ɫɨɫɬɚɜɥɹɸɳɢɯ 

ɪɚɜɧɵ: 

 

           µN2
=17∙10-6∙

273+114
453+114

∙√(273+180
273

)3

=24,8∙10-6ɇɫ/ɦ2 

 

           µɇ2Ɉ=10∙10-6∙
273+114
453+114

∙√(273+180
273

)3

=18,63∙10-6ɇɫ/ɦ2 

 

           µɋɈ2
=13,7∙10-6∙

273+114
453+114

∙√(273+180
273

)3

=21,83∙10-6ɇɫ/ɦ2 
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           µɈ2
=20,3∙10-6∙

273+114
453+114

∙√(273+180
273

)3

=30,02∙10-6ɇɫ/ɦ2 

 

9) ȼɹɡɤɨɫɬɶ ɞɵɦɨɜɵɯ ɝɚɡɨɜ: 

 

           
Ɇ 
µ

= ∑ Mi

µi
 = 0,01∙ ቆɋɈ2∙Ɇɫɨ2

ȝɧ2ɨ
+

ɇ2Ɉ∙Ɇɧ2ɨ

ȝɧ2ɨ
+

Ɉ2∙Ɇɨ2

ȝɨ2

+
N2∙ɆN2

ȝN2

ቇ 

 

          
Ɇ 
µ

= 0,01∙ ቆ 14∙44
21,83∙10-6 +

16∙18
18,63∙10-6 +

7∙32
30,02∙10-6 +

63∙28
24,8∙10-6ቇ =1,22∙106 

 

ɝɞɟ Ɇ – ɨɬɧɨɫɢɬɟɥɶɧɚ ɦɨɥɟɤɭɥɹɪɧɚɹ ɦɚɫɫɚ ɝɚɡɨɜ ɤɝ/ɤɦɨɥɶ. 

 

M=∑ai∙Mi=0,14∙44+0,16∙18+0,7∙32+0,63∙28=49 ɤɝ/ɦɨɥɶ 

 

           µ =
49

1,21∙10-6  = 40,6∙10-6 

 

10) Ʉɨɷɮɮɢɰɢɟɧɬ ɨɱɢɫɬɤɢ ɝɚɡɚ: 

 

           η = ∑ ηiφi
100

, 

 

ɝɞɟ 𝜂i – ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɨɱɢɫɬɤɢ ɝɚɡɨɜɨɝɨ ɩɨɬɨɤɚ ɨɬ ɤɨɧɤɪɟɬɧɨɣ ɮɪɚɤɰɢɢ; 

      F – ɭɞɟɥɶɧɚɹ ɩɨɜɟɪɯɧɨɫɬɶ ɨɫɚɠɞɟɧɢɹ ˏଶ ∙ с/ˏଷ. 
 

           ηi=1 − e-FWɞ  

 

           F =
Fɷ

Vɝ
=

10080
184

=54,7, 
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ɝɞɟ Fɷ – ɩɥɨɳɚɞɶ ɨɫɚɠɞɟɧɢɹ ɨɫɚɞɢɬɟɥɶɧɵɯ ɷɥɟɤɬɪɨɞɨɜ (ɡɚɜɢɫɢɬ ɨɬ ɦɚɪɤɢ ɢ 

ɬɢɩɨɪɚɡɦɟɪɚ ɜɵɛɪɚɧɧɨɝɨ ɚɩɩɚɪɚɬɚ);         φi – ɫɨɞɟɪɠɚɧɢɟ ɞɚɧɧɨɣ ɮɪɚɤɰɢɢ ɜ ɫɨɫɬɚɜɟ ɩɵɥɢ. 

ɋɤɨɪɨɫɬɶ ɞɪɟɣɮɚ Wɞ ɨɩɪɟɞɟɥɹɟɬɫɹ ɞɥɹ ɱɚɫɬɢɰ <1 ɦɤɦ ɢ ɞɥɹ ɱɚɫɬɢɰ >1ɦɤɦ. 

 

Ɍɚɛɥɢɰɚ 8 – ɋɪɟɞɧɢɣ ɪɚɞɢɭɫ ɱɚɫɬɢɰ  

Ɋɚɡɦɟɪ 

ɱɚɫɬɢɰɵ 

<1 1-2 2-15 15-30 > 30 

ɋɪɟɞɧɢɣ 

ɪɚɞɢɭɫ rɫɪ, ɦɤɦ 

0,25 1,75 4,25 11,25 65 

 

ɋɤɨɪɨɫɬɶ ɞɪɟɣɮɚ ɦɟɥɤɢɯ ɱɚɫɬɢɰ: 

 

           Wɞ= 0,17∙10-11 ȿɋɤ

µ
, 

 

ɝɞɟ ɋɤ – ɩɨɩɪɚɜɤɚ Ʉɟɧɢɧɝɟɦɚ, ɪɚɜɧɚɹ: 

 

           ɋɤ=1+Ȝ∙ ( 
Ⱥ
r

 ) , 

 

ɝɞɟ Ⱥ – ɱɢɫɥɟɧɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɜɧɵɣ 0,815-1,63; 

     𝜆 – ɞɥɢɧɧɚ ɫɜɨɛɨɞɧɨɝɨ ɩɪɨɛɟɝɚ ɦɨɥɟɤɭɥ ɝɚɡɚ, ɦ, ɪɚɜɧɚ 10-7 

 

           Wɞ1=0,17∙10-11∙
3,2∙105

40,6∙10-6 (1+10-7∙
1,3
0,25

) =
0,17∙10-5∙3,2∙105

40,6
∙1= 0,01 ɦ/ɫ 

 

           Wɞ1-30=0,118∙10-10∙ȿ2∙
r
µ
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           Wɞ1-2= 0,118∙10-10∙
(3,2∙105)2∙1,75∙10-6

40,6∙10-6 =
0,118∙1,75∙3,22

40,6
= 0,052 ɦ/ɫ 

 

           Wɞ2-15= 0,118∙10-10∙
(3,2∙105)2∙4,25∙10-6

40,6∙10-6 =
0,118∙4,25∙3,22

40,6
= 0,12 ɦ/ɫ 

 

           Wɞ15-30= 0,118∙10-10∙
(3,2∙105)2∙11,25∙10-6

40,6∙10-6  =
0,118∙11,25∙3,22

40,6
= 0,33 ɦ/ɫ 

 

            Wɞ30=0,118∙10-10∙
(3,2∙105)2∙65∙10-6

40,6∙10-6 =
0,118∙65∙3,22

40,6
=0,6 ɦ/ɫ 

 

Ɏɪɚɤɰɢɨɧɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɨɱɢɫɬɤɢ ɪɚɜɟɧ:  

 

           ɚ-ɦ=
1
ɚɦ 

 

           η1=1 − e-54,7∙0,01=1 − 2,7-0,547=0,72 

 

           η1-2=1 − e-54,7∙0,052=1 − 2,7-2,84=0,94 

 

           η2-15=1 − e-54,7∙0,12=1 − 2,7-6,56=0,998 

 

            η15-30=1 − e-54,7∙0,33=1 − 2,7-18=1 

 

            η30=1 − e-54,7∙0,6=1 − 2,7-32,8=1 

 

           η=
0,72∙3+0,94∙5+0,99∙80+1∙7+1∙5

100
=98% 
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4. 2 Ɋɚɫɱɟɬ ɪɭɤɚɜɧɨɝɨ ɮɢɥɶɬɪɚ 

 

Ɏɢɥɶɬɪɭɸɳɚɹ ɩɨɜɟɪɯɧɨɫɬɶ ɚɩɩɚɪɚɬɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɜɵɪɚɠɟɧɢɹ:  

  

           Fɮ= [ (Vɩ+Vp

60q
)] +Fp, 

 

ɝɞɟ Vɩ – ɨɛɴɟɦ ɝɚɡɚ, ɩɨɫɬɭɩɚɸɳɟɝɨ ɧɚ ɨɱɢɫɬɤɭ, ɦ3/ɱ;  

     Vɪ – ɨɛɴɟɦ ɝɚɡɚ ɢɥɢ ɜɨɡɞɭɯɚ, ɪɚɫɯɨɞɭɟɦɨɝɨ ɧɚ ɪɟɝɟɧɟɪɚɰɢɸ ɬɤɚɧɢ, ɦ3/ɱ;  

     q – ɭɞɟɥɶɧɚɹ ɝɚɡɨɜɚɹ ɧɚɝɪɭɡɤɚ ɮɢɥɶɬɪɨɜɚɥɶɧɨɣ ɩɟɪɟɝɨɪɨɞɤɢ ɩɪɢ 

ɮɢɥɶɬɪɨɜɚɧɢɢ, ɦ3(ɦ2·ɦɢɧ);  

     Fɪ – ɮɢɥɶɬɪɭɸɳɚɹ ɩɨɜɟɪɯɧɨɫɬɶ, ɨɬɤɥɸɱɚɟɦɚɹ ɧɚ ɪɟɝɟɧɟɪɚɰɢɸ ɜ ɬɟɱɟɧɢɟ 1 ɱɚɫ, 

ɦ2.  

ȼɟɥɢɱɢɧɭ Fɪ ɫɥɟɞɭɟɬ ɪɚɫɫɱɢɬɵɜɚɬɶ ɩɨ ɡɚɜɢɫɢɦɨɫɬɢ:  

 

          Fp=Nc∙Fc∙τp∙mp, 

 

ɝɞɟ Nc – ɱɢɫɥɨ ɫɟɤɰɢɣ ɜ ɮɢɥɶɬɪɟ;  

     Fc – ɮɢɥɶɬɪɭɸɳɚɹ ɩɨɜɟɪɯɧɨɫɬɶ ɫɟɤɰɢɢ, ɦ2;  

     τp – ɜɪɟɦɹ ɪɟɝɟɧɟɪɚɰɢɢ ɫɟɤɰɢɢ, ɫ; 

     mp – ɱɢɫɥɨ ɪɟɝɟɧɟɪɚɰɢɢ ɜ ɬɟɱɟɧɢɢ 1 ɱɚɫɚ. 

 

           q = q ɧ∙ɫ1 ∙ɫ2 ∙ɫ 3∙ɫ4 ∙ɫ5, 

 

ɝɞɟ qɧ – ɧɨɪɦɚɬɢɜɧɚɹ ɭɞɟɥɶɧɚɹ ɧɚɝɪɭɡɤɚ, ɡɚɜɢɫɹɳɚɹ ɨɬ ɜɢɞɚ ɩɵɥɢ ɢ ɟɟ ɫɤɥɨɧɧɨɫɬɢ 

ɤ ɚɝɥɨɦɟɪɚɰɢɢ (ɹɜɥɹɟɬɫɹ ɬɚɛɥɢɱɧɨɣ ɜɟɥɢɱɢɧɨɣ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɭɥɚɜɥɢɜɚɟɦɨɝɨ 

ɩɪɨɞɭɤɬɚ); qɧ=1,7; 

     ɫ1 – ɤɨɷɮɮɢɰɢɟɧɬ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɣ ɫɩɨɫɨɛɧɨɫɬɶ ɪɟɝɟɧɟɪɚɰɢɢ ɮɢɥɶɬɪɭɸɳɢɯ 

ɷɥɟɦɟɧɬɨɜ (ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɞɚɧɧɵɦ ɩɪɢɜɟɞɟɧɧɵɦ ɧɢɠɟ), ɫ1=1;  
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     ɫ2 – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɜɥɢɹɧɢɟ ɤɨɧɰɟɧɬɪɚɰɢɢ ɪɵɥɢ ɧɚ ɭɞɟɥɶɧɭɸ 

ɝɚɡɨɜɭɸ ɧɚɝɪɭɡɤɭ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɪɢɫɭɧɤɭ 6;  

     ɫ3 – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɜɥɢɹɧɢɟ ɞɢɫɩɟɪɫɧɨɝɨ ɫɨɫɬɚɜɚ ɩɵɥɢ ɜ ɝɚɡɟ 

(ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɞɚɧɧɵɦ ɩɪɢɜɟɞɟɧɧɵɦ ɧɢɠɟ); 

     ɫ4 – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɜɥɢɹɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɝɚɡɚ (ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 

ɞɚɧɧɵɦ ɩɪɢɜɟɞɟɧɧɵɦ ɧɢɠɟ); 

     ɫ5 – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɬɪɟɛɨɜɚɧɢɹ ɤ ɤɚɱɟɫɬɜɭ ɨɱɢɫɬɤɢ.  

Ʉɨɧɰɟɧɬɪɚɰɢɹ ɩɵɥɢ (ɤɨɷɮɮɢɰɢɟɧɬ ɫ2) ɫɤɚɡɵɜɚɟɬɫɹ ɧɚ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ 

ɰɢɤɥɚ ɮɢɥɶɬɪɨɜɚɧɢɹ. 

 

 

 

Ɋɢɫɭɧɨɤ 7 – Ɂɚɜɢɫɢɦɨɫɬɶ ɤɨɷɮɮɢɰɢɟɧɬɚ ɫ2 ɨɬ ɤɨɧɰɟɧɬɪɚɰɢɢ ɩɵɥɢ ɧɚ 

ɜɯɨɞɟ ɜ ɮɢɥɶɬɪ ɫɜɯ, ɫ2=1 
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Ɍɚɛɥɢɰɚ 9 – Ɂɚɜɢɫɢɦɨɫɬɶ ɤɨɷɮɮɢɰɢɟɧɬɚ ɫ3 ɨɬ ɞɢɚɦɟɬɪɚ ɱɚɫɬɢɰ  

dm, ɦɤɦ < 3 3 – 10 10 – 50 50 – 100 >100 

 

ɫ3 0,8 0,9 1,0 1,1 1,3 

N 1 – 5 6 – 10 11 – 15 16 – 20 >20 

 

ɫ3=1 

Ɂɧɚɱɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɚ ɫ4, ɭɱɢɬɵɜɚɸɳɟɝɨ ɜɥɢɹɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɝɚɡɚ. 

 

Ɍɚɛɥɢɰɚ 10–Ɂɚɜɢɫɢɦɨɫɬɶ ɤɨɷɮɮɢɰɢɟɧɬɚ ɫ4 ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ ɝɚɡɚ 

t, oC 20 40 60 80 100 120 140 160 

c4 1 0,9 0,84 0,78 0,75 0,73 0,72 0,7 

N 1 – 3 4 – 7 8 – 10 11 – 14 15 – 18 19 – 22 23 – 27 >28 

 

ɫ4=0,7 

Ʉɨɷɮɮɢɰɢɟɧɬ ɫ5, ɭɱɢɬɵɜɚɸɳɢɣ ɬɪɟɛɨɜɚɧɢɹ ɤ ɤɚɱɟɫɬɜɭ ɨɱɢɫɬɤɢ, 

ɨɰɟɧɢɜɚɟɬɫɹ ɩɨ ɤɨɧɰɟɧɬɪɚɰɢɢ ɩɵɥɢ ɜ ɨɱɢɳɟɧɧɨɦ ɝɚɡɟ. ɉɪɢ ɤɨɧɰɟɧɬɪɚɰɢɢ ɩɵɥɢ 

ɜ ɨɬɯɨɞɹɳɢɯ ɝɚɡɚɯ 30 ɦɝ/ɦ3 ɫ5 = 1 

 

           q=1,7∙1∙1∙0,7∙1=1,19 ɦ3/ɦ2∙ɦɢɧ 

 

Ɏɢɥɶɬɪɭɸɳɚɹ ɩɨɜɟɪɯɧɨɫɬɶ ɚɩɩɚɪɚɬɚ: 

 

           Fɮ=
Vɩ

60q
=

664000
71,4

=9300 ɦ2 
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Ɋɢɫɭɧɨɤ – 8 Ɋɭɤɚɜɧɵɣ ɮɢɥɶɬɪ 

 

Ɉɛɳɚɹ ɩɥɨɳɚɞɶ ɮɢɥɶɬɪɚ, ɫ ɭɱɟɬɨɦ ɩɨɜɟɪɯɧɨɫɬɢ ɞɥɹ ɪɟɝɟɧɟɪɚɰɢɢ, 

ɫɨɫɬɚɜɥɹɟɬ: 9300+10%=10230 ɦ2, ɬɨ ɚɩɩɚɪɚɬ ɎɊɆɂ 10000 ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ 

ɩɨ ɨɱɢɳɚɟɦɨɦɭ ɝɚɡɭ 970000 ɦ3/ɱɫ ɩɥɨɳɚɞɶɸ ɮɢɥɶɬɪɨɜɚɧɢɹ 10700 ɦ2 384 ɪɭɤɚɜɚ 

ɩɥɨɳɚɞɶ ɤɚɠɞɨɝɨ 28 ɦ2 ɞɢɚɦɟɬɪɨɦ 150 ɦɦ ɢ ɞɥɢɧɧɨɣ 6 ɦɟɬɪɨɜ 32 ɲɬ ɪɭɤɚɜɨɜ ɜ 

ɲɢɪɢɧɭ  ɢ 12 ɲɬ ɜ ɞɥɢɧɧɭ ,6 ɫɟɤɰɢɣ ɩɨ 64 ɲɬ ɜ ɫɟɤɰɢɢ. 

ɎɊɆɂ 10000   

Ɋɚɡɦɟɪɵ ɤɨɪɩɭɫɚ: Ⱦɥɢɧɧɚ 5 ɦɟɬɪɨɜ, ɲɢɪɢɧɚ  14 ɦɟɬɪɨɜ, ɜɵɫɨɬɚ ɫ ɲɚɬɪɨɜɵɦ 

ɭɤɪɵɬɢɟɦ ɢ ɛɭɧɤɟɪɚɦɢ 10 ɦɟɬɪɨɜ. 

Ⱦɥɹ ɨɱɢɫɬɤɢ ɨɬɯɨɞɹɳɢɯ ɝɚɡɨɜ ɨɬ ɄȺ 1328112 ɦ3/ɱ ɬɪɟɛɭɟɬɫɹ ɞɜɚ ɪɭɤɚɜɧɵɯ 

ɮɢɥɶɬɪɚ ɬɢɩɚ ɎɊɆɂ 10000 

ɋɬɟɩɟɧɶ ɨɱɢɫɬɤɢ ɫɨɫɬɚɜɥɹɟɬ 99.7% ɢɥɢ 30 ɦɝ/ɦ3 
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4.3 Ɋɚɫɱɟɬ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɝɨ ɷɥɟɤɬɪɨɮɢɥɶɬɪɚ 

 

1) ɉɥɨɬɧɨɫɬɶ ɝɚɡɨɜ ɩɪɢ ɪɚɛɨɱɢɯ ɭɫɥɨɜɢɹɯ: 

 

           ρɝ=ρͲɝ
273(Ɋɛɚɪ∓Ɋɝ )ሺ273+tɝሻ∙101,3

=1,31
273∙(101,3 − 5)ሺ273+180ሻ∙101,3

= 0,75 ɤɝ/ɦ3 

 

2) Ɋɟɤɨɦɟɧɞɭɟɦɵɣ ɚɩɩɚɪɚɬ ɫ ɩɥɨɳɚɞɶɸ ɚɤɬɢɜɧɨɝɨ ɫɟɱɟɧɢɹ 210 ɦ2 

ɤɨɥɢɱɟɫɬɜɟ 2 ɲɬɭɤ. 

ɋɤɨɪɨɫɬɶ ɝɚɡɚ: 

 

           Wɝ
Vɝ

F
=

210
176

=1,2 ɦ3/ɫ 

 

3) Ɉɬɧɨɫɢɬɟɥɶɧɚɹ ɩɥɨɬɧɨɫɬɶ ɝɚɡɚ ɩɪɢ ɫɬɚɧɞɚɪɬɧɵɯ ɭɫɥɨɜɢɹɯ (Ɋɛɚɪ=101,3 

ɤɉɚ, t = 20 0ɋ): 

 

           β=
Ɍɫɬ(Ɋɛɚɪ±Ɋɝ)ሺ273+tɝሻ∙101,3

=
ሺ101,3-5ሻ∙(273+20)ሺ273+180ሻ∙101

=0,62 

 

4) Ʉɪɢɬɢɱɟɫɤɚɹ ɧɚɩɪɹɠёɧɧɨɫɬɶ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɩɨɥɹ: 

 

           ȿɤɪ =3,04 ቌβ+0,0311√ β
R1

ቍ ∙106=3,04 ቌ0,62+0,0311√ 0,62
0,001

ቍ ∙106=4238926 ȼ/ɦ, 

 

ɝɞɟ R1 – ɪɚɞɢɭɫ ɢɝɥɵ ɤɨɪɨɧɢɪɭɸɳɟɣ. 
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5)Ʉɪɢɬɢɱɟɫɤɨɟ ɧɚɩɪɹɠɟɧɢɟ ɤɨɪɨɧɵ: 

 

           Uɤɪ=ȿɤɪ∙R1 (πH
S

− 2,31∙ ln
2R1π

S
) 

 

           Uɤɪ=4238926∙0,001 (3,14∙0,10
0,24

− 2,31∙ ln
2∙3,14∙0,001

0,24
) =54 458 ȼ, 

 

ɝɞɟ ɇ – ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɤɨɪɨɧɢɪɭɸɳɢɦ ɢ ɨɫɚɞɢɬɟɥɶɧɵɦ ɷɥɟɤɬɪɨɞɨɦ 

100ɦɦ 

     S – ɲɚɝ ɤɨɪɨɧɢɪɭɸɳɟɝɨ ɷɥɟɦɟɧɬɚ 240 ɦɦ 

6) Ʌɢɧɟɣɧɚɹ ɩɥɨɫɤɨɫɬɶ ɬɨɤɚ ɤɨɪɨɧɵ: 

 

           i0=
4π2∙KφU(U − Uɤɪ)

9∙109∙S2 ቀπH
S − 2,31∙ ln 2R1π

S ቁ 

 

           i0=
4∙3,142∙2,1∙10-4∙0,016∙80000∙ሺ80000 − 54458ሻ

9∙109∙0,242∙(1962,5 − 2,31 ln 0,035)
= 0,023∙10-3 Ⱥ/ɦ, 

 

ɝɞɟ Ʉ – ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɞɜɢɠɧɨɫɬɢ ɢɨɧɨɜ,        φ – ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɨɨɬɧɨɲɟɧɢɹ H/S – ɬɚɛɥɢɱɧɚɹ 

ɜɟɥɢɱɢɧɚ. 

 

           φ =
ɇ
S

=
100
240

 = 0,4 

 

7) ɇɚɩɪɹɠёɧɧɨɫɬɶ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɩɨɥɹ: 

 

           ȿ=√ 8i0H
4πƐ0K0S

=√ 8∙0,023∙10-3∙0,1
4∙3,14∙2,1∙10-4∙8,85∙10-12∙0,24

 =3,2∙105ȼ/ɦ, 
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ɝɞɟ: Ɛ0 – ɞɢɷɥɟɤɬɪɢɱɟɫɤɚɹ ɩɪɨɧɢɰɚɟɦɨɫɬɶ ɜɚɤɭɭɦɚ, ɪɚɜɧɚɹ 8,85∙10-12ɮ/ɦ 

8) ȼɹɡɤɨɫɬɶ ɤɨɦɩɨɧɟɧɬɨɜ, ɜɯɨɞɹɳɢɯ ɜ ɫɨɫɬɚɜ ɝɚɡɚ ɩɪɢ ɪɚɛɨɱɢɯ ɭɫɥɨɜɢɹɯ Нс/ˏଶ: 

 

           µ=µ0∙
273+ɋ
Ɍ+ɋ

∙√(273+t
273

)3

, 

 

ɝɞɟ µ0 – ɤɨɷɮɮɢɰɢɟɧɬ ɞɢɧɚɦɢɱɟɫɤɨɣ ɜɹɡɤɨɫɬɢ ɝɚɡɚ ɩɪɢ ɧɨɪɦɚɥɶɧɵɯ 

ɭɫɥɨɜɢɹɯ. 

Ʉɨɷɮɮɢɰɢɟɧɬɵ ɞɢɧɚɦɢɱɟɫɤɨɣ ɜɹɡɤɨɫɬɢ ɝɚɡɨɨɛɪɚɡɧɵɯ ɫɨɫɬɚɜɥɹɸɳɢɯ 

ɪɚɜɧɵ: 

 

           µN2
=17∙10-6∙

273+114
453+114

∙√(273+180
273

)3

=24,8∙10-6ɇɫ/ɦ2 

 

           µɇ2Ɉ=10∙10-6∙
273+114
453+114

∙√(273+180
273

)3

=18,63∙10-6ɇɫ/ɦ2 

 

           µɋɈ2
=13,7∙10-6∙

273+114
453+114

∙√(273+180
273

)3

=21,83∙10-6ɇɫ/ɦ2 

 

           µɈ2
=20,3∙10-6∙

273+114
453+114

∙√(273+180
273

)3

=30,02∙10-6ɇɫ/ɦ2 
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9) ȼɹɡɤɨɫɬɶ ɞɵɦɨɜɵɯ ɝɚɡɨɜ: 

 

           
Ɇ
µ

=∑
Mi

µi
=0,01∙ ቆɋɈ2∙Ɇɫɨ2

ȝɧ2ɨ
+

ɇ2Ɉ∙Ɇɧ2ɨ

ȝɧ2ɨ
+

Ɉ2∙Ɇɨ2

ȝɨ2

+
N2∙ɆN2

ȝN2

ቇ 

          
Ɇ
µ

=0,01∙ ቆ 14∙44
21,83∙10-6 +

16∙18
18,63∙10-6 +

7∙32
30,02∙10-6 +

63∙28
24,8∙10-6ቇ =1,22∙106 

 

ɝɞɟ Ɇ – ɨɬɧɨɫɢɬɟɥɶɧɚ ɦɨɥɟɤɭɥɹɪɧɚɹ ɦɚɫɫɚ ɝɚɡɨɜ ɤɝ/ɤɦɨɥɶ. 

 

Ɇ=∑ɚi*Mi=0,14*44+0,16*18+0,7*32+0,63*28= 49 ɤɝ/ɦɨɥɶ 

 

           µ=
49

1,21∙10-6 =40,6∙10-6 

 

10) Ʉɨɷɮɮɢɰɢɟɧɬ ɨɱɢɫɬɤɢ ɝɚɡɚ: 

 

           η= ∑ ηiφi
100

, 

 

ɝɞɟ 𝜂i – ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɨɱɢɫɬɤɢ ɝɚɡɨɜɨɝɨ ɩɨɬɨɤɚ ɨɬ ɤɨɧɤɪɟɬɧɨɣ ɮɪɚɤɰɢɢ; 

     F – ɭɞɟɥɶɧɚɹ ɩɨɜɟɪɯɧɨɫɬɶ ɨɫɚɠɞɟɧɢɹ ˏଶ ∙ с/ˏଷ. 
 

           ηi=1 − e-FWɞ  

 

          F=
Fɷ

Vɝ
=

5000
184

= 27 

 

ɝɞɟ Fɷ – ɩɥɨɳɚɞɶ ɨɫɚɠɞɟɧɢɹ ɨɫɚɞɢɬɟɥɶɧɵɯ ɷɥɟɤɬɪɨɞɨɜ(ɡɚɜɢɫɢɬ ɨɬ ɦɚɪɤɢ ɢ 

ɬɢɩɨɪɚɡɦɟɪɚ ɜɵɛɪɚɧɧɨɝɨ ɚɩɩɚɪɚɬɚ);      φi – ɫɨɞɟɪɠɚɧɢɟ ɞɚɧɧɨɣ ɮɪɚɤɰɢɢ ɜ ɫɨɫɬɚɜɟ ɩɵɥɢ. 
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ɋɤɨɪɨɫɬɶ ɞɪɟɣɮɚ Wɞ ɨɩɪɟɞɟɥɹɟɬɫɹ ɞɥɹ ɱɚɫɬɢɰ <1 ɦɤɦ ɢ ɞɥɹ ɱɚɫɬɢɰ >1ɦɤɦ. 

 

ɋɤɨɪɨɫɬɶ ɞɪɟɣɮɚ ɦɟɥɤɢɯ ɱɚɫɬɢɰ: 

 

           Wɞ= 0,17∙10-11 ȿɋɤ

µ
, 

 

ɝɞɟ ɋɤ – ɩɨɩɪɚɜɤɚ Ʉɟɧɢɧɝɟɦɚ, ɪɚɜɧɚɹ: 

 

           ɋɤ=1+Ȝ∙ ( 
Ⱥ
r

 ) , 

 

ɝɞɟ Ⱥ – ɱɢɫɥɟɧɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɜɧɵɣ 0,815-1,63; 

     𝜆 – ɞɥɢɧɧɚ ɫɜɨɛɨɞɧɨɝɨ ɩɪɨɛɟɝɚ ɦɨɥɟɤɭɥ ɝɚɡɚ, ɦ, ɪɚɜɧɚ 10-7. 

 

           Wɞ1=0,17∙10-11∙
3,2∙105

40,6∙10-6 (1+10-7∙
1,3
0,25

) =
0,17∙10-5∙3,2∙105

40,6
∙1= 0,01 ɦ/ɫ 

 

           Wɞ1-30= 0,118∙10-10∙ȿ2∙
r
µ

 

 

Wɞ1-2= 0,118∙10-10∙
(3,2∙105)2∙1,75∙10-6

40,6∙10-6 =
0,118∙1,75∙3,22

40,6
= 0,052 ɦ/ɫ 

 

           Wɞ2-15= 0,118∙10-10∙
(3,2∙105)2∙4,25∙10-6

40,6∙10-6 =
0,118∙4,25∙3,22

40,6
= 0,12 ɦ/ɫ 

 

           Wɞ15-30= 0,118∙10-10∙
(3,2∙105)2∙11,25∙10-6

40,6∙10-6  =
0,118∙11,25∙3,22

40,6
= 0,33 ɦ/ɫ 
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            Wɞ30= 0,118∙10-10∙
(3,2∙105)2∙65∙10-6

40,6∙10-6 =
0,118∙65∙3,22

40,6
= 0,6 ɦ/ɫ 

 

Ɏɪɚɤɰɢɨɧɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɨɱɢɫɬɤɢ ɪɚɜɟɧ: 

 

           ɚ-ɦ=
1
ɚɦ 

 

           η1=1 − e-27∙0,01=1 − 2,7-0,27= 0,23 

 

           η1-2=1 − e-27∙0,052 = 0,75 

 

           η2-15=1−e-27∙0,12 = 0,96 

 

            η15-30=1 − e-27∙0,33 = 0,99 

 

            η30=1 − e-27∙0,6=12,7-32,8=1 

 

           η =
0,23∙3+0,75∙5+0,96∙80+0,9∙7+1∙5

100
= 46% 

 

ȼɵɯɨɞ ɢɡ ɩɨɥɟɣ ɷɥɟɤɬɪɨɮɢɥɶɪɚ 540 ɦɝ/ɦ3 

Ʉɨɷɮɮɢɰɢɟɧɬ ɫ5, ɭɱɢɬɵɜɚɸɳɢɣ ɬɪɟɛɨɜɚɧɢɹ ɤ ɤɚɱɟɫɬɜɭ ɨɱɢɫɬɤɢ, 

ɨɰɟɧɢɜɚɟɬɫɹ ɩɨ ɤɨɧɰɟɧɬɪɚɰɢɢ ɩɵɥɢ ɜ ɨɱɢɳɟɧɧɨɦ ɝɚɡɟ. ɉɪɢ ɤɨɧɰɟɧɬɪɚɰɢɢ ɩɵɥɢ 

ɜ ɨɬɯɨɞɹɳɢɯ ɝɚɡɚɯ 150 ɦɝ/ɦ3 ɫ5 = 1,2 

 

           q=1,7∙1∙1,2∙0,7∙1,2=1,7 ɦ3/ɦ2∙ɦɢɧ 

 

Ɏɢɥɶɬɪɭɸɳɚɹ ɩɨɜɟɪɯɧɨɫɬɶ ɚɩɩɚɪɚɬɚ: 
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           Fɮ=
Vɩ

60q
=

664000
102

= 6459 ɦ2 

 

ɋɬɟɩɟɧɶ ɨɱɢɫɬɤɢ  

            n=
nɜɯ-nɜɵɯ

nɜɯ
=

10-0,15
10

=0,985% 

 

Раɫчёɬ и ɫɪаɜɧеɧие иɬɨɝɨɜые 

 

1. ɋɭɦɦɚɪɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɬɜɟɪɞɵɯ ɱɚɫɬɢɰ [32] (ɥɟɬɭɱɟɣ ɡɨɥɵ ɢ 

ɧɟɫɝɨɪɟɜɲɟɝɨ ɬɨɩɥɢɜɚ) Ɇɬɜ, ɩɨɫɬɭɩɚɸɳɢɯ ɜ ɚɬɦɨɫɮɟɪɭ ɫ ɞɵɦɨɜɵɦɢ ɝɚɡɚɦɢ 

ɤɨɬɥɨɜ (ɝ/ɫ, ɬ), ɜɵɱɢɫɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ: 

 

           Ɇɬɜ= 0,01ȼ ቆaɭɧ∙Ar+q4
Qɧ

r

32,68
ቇ ሺ1 − ηሻ,                                               (23) 

 

ɝɞɟ ȼ − ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ, ɝ/ɫ (ɬ);  

     Ⱥr − ɡɨɥɶɧɨɫɬɶ ɬɨɩɥɢɜɚ ɧɚ ɪɚɛɨɱɭɸ ɦɚɫɫɭ, %;  

     ɚɭɧ − ɞɨɥɹ ɡɨɥɵ, ɭɧɨɫɢɦɨɣ ɝɚɡɚɦɢ ɢɡ ɤɨɬɥɚ (ɞɨɥɹ ɡɨɥɵ ɬɨɩɥɢɜɚ ɜ ɭɧɨɫɟ);  

     η − ɞɨɥɹ ɬɜɟɪɞɵɯ ɱɚɫɬɢɰ, ɭɥɚɜɥɢɜɚɟɦɵɯ ɜ ɡɨɥɨɭɥɨɜɢɬɟɥɹɯ, ɫ ɭɱɟɬɨɦ ɡɚɥɩɨɜɵɯ 

ɜɵɛɪɨɫɨɜ (ɜ ɪɚɫɱɟɬɟ ɧɟ ɭɱɢɬɵɜɚɟɬɫɹ ɜɥɢɹɧɢɟ ɫɟɪɨɭɥɚɜɥɢɜɚɸɳɢɯ ɭɫɬɚɧɨɜɨɤ);  

     q4 − ɩɨɬɟɪɢ ɬɟɩɥɚ ɩɪɢ ɦɟɯɚɧɢɱɟɫɤɨɣ ɧɟɩɨɥɧɨɬɟ ɫɝɨɪɚɧɢɹ ɬɨɩɥɢɜɚ, %; 𝑄𝑟ː − ɧɢɡɲɚɹ ɬɟɩɥɨɬɚ ɫɝɨɪɚɧɢɹ ɬɨɩɥɢɜɚ, ɆȾɠ/ɤɝ;  

     32,68 − ɬɟɩɥɨɬɚ ɫɝɨɪɚɧɢɹ ɭɝɥɟɪɨɞɚ, ɆȾɠ/ɤɝ. 

            MSO2=0,02BSr(1-nsO2

, )∙(1 − nSO2

,, )=25000∙0,02∙0,7∙0,9∙1=315 ɝ/ɫ 

 

ɋɭɦɦɚɪɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɬɜɟɪɞɵɯ ɱɚɫɬɢɰ ɩɪɢ ȽɈɍ ȼɌɂ: 
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           Ɇɬɜ= 0,01∙25000 (0,8∙23+0,3∙
15,8
32,68

) · ሺ1 − 0,8ሻ =927,5 ɝ/ɫ = 3,3 ɬ/ɱ               

 

ɋɭɦɦɚɪɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɬɜɟɪɞɵɯ ɱɚɫɬɢɰ ɩɪɢ ȽɈɍ ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɣ 

ɗȽȼɆ: 

 

           Ɇɬɜ= 0,01∙25000 (0,8∙23+0,4∙
15,8
32,68

) ሺ1 − 0,985ሻ = 13,34ɝ/ɫ  

 

ɋɭɦɦɚɪɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɬɜɟɪɞɵɯ ɱɚɫɬɢɰ ɩɪɢ ȽɈɍ ɎɊɂȺ 

 

           Ɇɬɜ= 0,01∙25000 (0,8∙23+0,4∙
15,8
32,68

) ሺ1 − 0,997ሻ = 2,7ɝ/ɫ  

 

ɋɭɦɦɚɪɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɬɜɟɪɞɵɯ ɱɚɫɬɢɰ ɩɪɢ ȽɈɍ ɷɥɟɤɬɪɨɮɢɥɶɬɪɟ ɗȽȼɆ 

 

           Ɇɬɜ= 0,01∙25000 (0,8∙23+0,4∙
15,8
32,68

) ሺ1 − 0,98ሻ = 17,8ɝ/ɫ 
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5 ɇɨɪɦɚɬɢɜɧɨ-ɩɪɚɜɨɜɚɹ ɛɚɡɚ 

 

ɉɪɢɧɰɢɩ ɨɬɪɚɠɟɧɧɵɣ ɜ Ƚɪɚɠɞɚɧɫɤɨɦ ɤɨɞɟɤɫɟ ɊɎ, ɜɢɧɨɜɧɢɤ ɩɪɢɱɢɧɢɜɲɢɣ 

ɜɪɟɞ ɨɛɹɡɚɧ ɟɝɨ ɜɨɡɦɟɫɬɢɬɶ ɩɭɬɟɦ ɭɫɬɪɚɧɟɧɢɹ ɜɪɟɞɚ ɢɥɢ ɜ ɞɟɧɟɠɧɨɦ ɷɤɜɢɜɚɥɟɧɬɟ, 

ɬɚɤ ɠɟ ɨɬɪɚɠɟɧ ɢ ɜ ɷɤɨɥɨɝɨ-ɩɪɚɜɨɜɵɯ ɨɬɧɨɲɟɧɢɹɯ, ɫɜɹɡɚɧɧɵɯ ɫ ɩɪɢɱɢɧɟɧɢɟɦ 

ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ ɜɪɟɞɚ, ɜ Ɂɚɤɨɧɟ "Ɉɛ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ". 

ȼɪɟɞ, ɧɚɧɟɫёɧɧɵɣ ɷɤɨɥɨɝɢɢ, ɩɨɫɥɟɞɫɬɜɢɹ, ɜɵɪɚɠɟɧɵ ɢ ɨɰɟɧɟɧɵ ɫ ɬɨɱɤɢ 

ɡɪɟɧɢɹ ɞɟɧɟɠɧɨɝɨ ɷɤɜɢɜɚɥɟɧɬɚ. Ɉɤɪɭɠɚɸɳɚɹ ɫɪɟɞɚ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɤɚɤ 

ɦɚɬɟɪɢɚɥɶɧɵɣ ɨɛɴɟɤɬ, ɤɨɬɨɪɨɦɭ ɧɚɧɨɫɢɬɫɹ ɜɪɟɞ, ɜɥɢɹɸɳɢɣ ɧɚ ɟё ɤɚɱɟɫɬɜɨ, 

ɜɨɡɞɭɲɧɵɟ ɢ ɜɨɞɧɵɟ ɩɪɨɰɟɫɫɵ ɤɨɬɨɪɵɟ ɜɥɢɹɸɬ ɧɚ ɠɢɡɧɶ ɠɢɜɵɯ ɫɭɳɟɫɬɜ ɢ 

ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ. Ɉɛɵɱɧɨ ɧɟɝɚɬɢɜɧɨɟ ɜɥɢɹɧɢɟ, ɷɬɨ ɞɥɢɬɟɥɶɧɵɣ ɩɪɨɰɟɫɫ, 

ɤɨɬɨɪɵɣ ɜɢɡɭɚɥɶɧɨ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɬɨɥɶɤɨ ɩɨ ɢɫɬɟɱɟɧɢɢ ɞɥɢɬɟɥɶɧɨɝɨ 

ɜɪɟɦɟɧɢ. 

ȼɪɟɞ, ɧɚɧɨɫɢɦɵɣ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɟ ɦɨɠɟɬ ɛɵɬɶ ɩɪɚɜɨɦɟɪɧɵɦ, ɬ.ɟ. 

ɫɨɝɥɚɫɧɨ ɧɨɪɦ ɭɬɜɟɪɠɞёɧɧɵɦ ɋɚɧɉɂɇɨɦ. Ⱦɚɧɧɵɟ ɧɨɪɦɵ ɩɨɞɪɚɡɭɦɟɜɚɸɬ 

ɦɢɧɢɦɚɥɶɧɨɟ ɜɨɡɞɟɣɫɬɜɢɹ ɜɪɟɞɚ ɧɚ ɨɤɪɭɠɚɸɳɟɸ ɫɪɟɞɭ. Ɍɚɤ ɠɟ ɫɭɳɟɫɬɜɭɸɬ ɢ 

ɧɚɪɭɲɟɧɢɹ ɩɪɢɪɨɞɨɨɯɪɚɧɢɬɟɥɶɧɨɝɨ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɚ, ɜ ɫɜɹɡɢ ɫ ɤɨɬɨɪɵɦ 

ɜɨɡɧɢɤɚɟɬ ɸɪɢɞɢɱɟɫɤɚɹ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɥɢɰɚ, ɫɨɜɟɪɲɚɸɳɟɝɨ ɧɟɩɪɚɜɨɦɟɪɧɵɟ 

ɞɟɣɫɬɜɢɹ, ɜ ɫɥɟɞɫɬɜɢɢ ɤɨɬɨɪɵɯ ɧɚɫɬɭɩɚɟɬ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɫɨɝɥɚɫɧɨ Ɂɚɤɨɧɚ «Ɉɛ 

ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɩɪɢɪɨɞɧɨɣ ɫɪɟɞɵ». 

ɗɤɨɥɨɝɢɱɟɫɤɢɣ ɜɪɟɞ – ɷɬɨ ɞɟɣɫɬɜɢɹ ɩɨɫɥɟɞɫɬɜɢɹ ɤɨɬɨɪɵɯ ɩɪɢɜɟɥɢ ɤ 

ɭɯɭɞɲɟɧɢɸ ɩɪɨɰɟɫɫɨɜ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɢ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ ɱɟɥɨɜɟɤɚ, 

ɤɨɬɨɪɵɟ ɛɵɥɢ ɨɫɭɳɟɫɬɜɥɟɧɵ ɫ ɧɚɪɭɲɟɧɢɟɦ ɞɨɩɭɫɬɢɦɵɯ ɷɤɨɥɨɝɢɱɟɫɤɢɯ ɧɨɪɦ.   

ɗɤɨɥɨɝɢɱɟɫɤɢɣ ɜɪɟɞ ɩɪɢɜɨɞɢɬ ɤ ɧɚɪɭɲɟɧɢɸ ɟɫɬɟɫɬɜɟɧɧɵɯ ɩɪɨɰɟɫɫɨɜ ɜ 

ɩɪɢɪɨɞɟ. ɇɚɧɟɫɟɧɧɵɣ ɷɤɨɥɨɝɢɱɟɫɤɢɣ ɜɪɟɞ ɧɟɜɨɡɦɨɠɧɨ ɜɨɫɩɨɥɧɢɬɶ ɜ ɞɟɧɟɠɧɨɦ 

ɷɤɜɢɜɚɥɟɧɬɟ ɜ ɩɨɥɧɨɦ ɨɛɴɟɦɟ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɮɢɧɚɧɫɨɜɚɹ ɨɰɟɧɤɚ ɞɚɟɬɫɹ ɬɨɥɶɤɨ 

ɜɨɫɩɨɥɧɢɦɨɦɭ ɜɪɟɞɭ. 

ɗɤɨɥɨɝɢɱɟɫɤɢɣ ɤɨɧɬɪɨɥɶ – ɷɬɨ ɨɩɪɟɞɟɥɟɧɧɵɣ ɜɢɞ ɞɟɹɬɟɥɶɧɨɫɬɢ 

ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɯ ɢ ɨɛɳɟɫɬɜɟɧɧɵɯ ɨɪɝɚɧɨɜ ɩɨ ɧɚɛɥɸɞɟɧɢɸ ɡɚ ɫɨɫɬɨɹɧɢɟɦ 
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ɨɤɪɭɠɚɸɳɟɣ ɩɪɢɪɨɞɧɨɣ ɫɪɟɞɵ, ɟɟ ɢɡɦɟɧɟɧɢɹɦɢ ɩɨɞ ɜɥɢɹɧɢɟɦ ɯɨɡɹɣɫɬɜɟɧɧɨɣ ɢ 

ɢɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ, ɩɪɨɜɟɪɤɟ ɜɵɩɨɥɧɟɧɢɹ ɩɥɚɧɨɜ ɢ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɨɯɪɚɧɟ 

ɩɪɢɪɨɞɵ, ɪɚɰɢɨɧɚɥɶɧɨɦɭ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɩɪɢɪɨɞɧɵɯ ɪɟɫɭɪɫɨɜ, ɨɡɞɨɪɨɜɥɟɧɢɸ 

ɩɪɢɪɨɞɵ, ɫɨɛɥɸɞɟɧɢɸ ɬɪɟɛɨɜɚɧɢɣ ɩɪɢɪɨɞɨɨɯɪɚɧɧɨɝɨ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɚ ɢ 

ɧɨɪɦɚɬɢɜɨɜ ɤɚɱɟɫɬɜɚ ɨɤɪɭɠɚɸɳɟɣ ɩɪɢɪɨɞɧɨɣ ɫɪɟɞɵ. Ɋɟɝɭɥɢɪɨɜɚɧɢɟ 

ɩɪɢɪɨɞɨɨɯɪɚɧɧɵɯ ɜɡɚɢɦɨɨɬɧɨɲɟɧɢɣ ɫɨɫɬɨɢɬ ɢɡ 4ɯ ɭɪɨɜɧɟɣ :  

 ɡɚɤɨɧɵ;  

 ɩɪɚɜɨɜɵɟ ɧɨɪɦɚɬɢɜɧɵɟ ɚɤɬɵ; 

 ɧɨɪɦɚɬɢɜɧɵɟ ɚɤɬɵ ɦɢɧɢɫɬɟɪɫɬɜ ɢ ɜɟɞɨɦɫɬɜ; 

 ɧɨɪɦɚɬɢɜɧɵɟ ɪɟɲɟɧɢɹ ɨɪɝɚɧɨɜ ɦɟɫɬɧɨɝɨ ɫɚɦɨɭɩɪɚɜɥɟɧɢɹ.  

Ʉɥɸɱɟɜɵɦ ɷɤɨɥɨɝɢɱɟɫɤɢɦ ɡɚɤɨɧɨɦ Ɋɨɫɫɢɢ ɹɜɥɹɟɬɫɹ Ɂɚɤɨɧ «Ɉɛ ɨɯɪɚɧɟ 

Ɉɉɋ». ȼ ɟɝɨ 15 ɪɚɡɞɟɥɚɯ ɨɬɪɚɠɟɧɵ ɨɫɧɨɜɧɵɟ ɜɨɩɪɨɫɵ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɱɟɥɨɜɟɤɚ 

ɫ ɩɪɢɪɨɞɨɣ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɊɎ. ɂɡ 94 ɫɬɚɬɟɣ Ɂɚɤɨɧɚ ɝɥɚɜɧɵɟ ɩɨɥɨɠɟɧɢɹ ɹɜɢɥɢɫɶ 

ɨɫɧɨɜɨɣ ɞɥɹ ɞɪɭɝɢɯ ɧɨɪɦɚɬɢɜɧɵɯ ɩɪɢɪɨɞɨɨɯɪɚɧɧɵɯ ɚɤɬɨɜ. Ɂɚɞɚɱɢ, ɩɪɢɧɰɢɩɵ ɢ 

ɨɫɧɨɜɧɵɟ ɨɛɴɟɤɬɵ ɨɯɪɚɧɵ ɩɪɢɪɨɞɵ ɫɮɨɪɦɭɥɢɪɨɜɚɧɵ ɜ 1 ɪɚɡɞɟɥɟ Ɂɚɤɨɧɚ. 

Ʉɨɦɩɟɬɟɧɰɢɹ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɯ ɨɪɝɚɧɨɜ ɜ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɨɛɥɚɫɬɢ ɨɩɪɟɞɟɥɟɧɚ ɜ 

ɧɟɫɤɨɥɶɤɢɯ ɫɬɚɬɶɹɯ 1-ɝɨ ɪɚɡɞɟɥɚ Ɂɚɤɨɧɚ. ɗɬɢ ɫɬɚɬɶɢ ɹɜɥɹɸɬɫɹ ɨɫɧɨɜɨɣ ɞɥɹ 

ɩɨɫɬɪɨɟɧɢɹ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɨɯɪɚɧɨɣ ɩɪɢɪɨɞɵ ɜ Ɋɨɫɫɢɢ. ɉɪɚɜɨ ɝɪɚɠɞɚɧ ɧɚ 

ɡɞɨɪɨɜɭɸ ɢ ɛɥɚɝɨɩɪɢɹɬɧɭɸ Ɉɉɋ ɡɚɤɪɟɩɥɟɧɨ ɜɨ 2-ɦ ɪɚɡɞɟɥɟ Ɂɚɤɨɧɚ. 

ɗɤɨɧɨɦɢɱɟɫɤɢɣ ɦɟɯɚɧɢɡɦ ɨɯɪɚɧɵ ɫɪɟɞɵ – 3-ɢɣ ɪɚɡɞɟɥ Ɂɚɤɨɧɚ. ȼ ɧɟɦ 

ɪɚɫɤɪɵɜɚɟɬɫɹ ɩɪɢɧɰɢɩ ɩɥɚɬɧɨɫɬɢ ɡɚ ɩɪɢɪɨɞɨɩɨɥɶɡɨɜɚɧɢɟ ɢ ɡɚɝɪɹɡɧɟɧɢɟ ɫɪɟɞɵ. 

Ɋɚɡɦɟɪɵ ɨɩɥɚɬ ɨɬɥɢɱɚɸɬɫɹ ɜ ɧɟɫɤɨɥɶɤɨ ɪɚɡ ɞɥɹ ɪɚɡɪɟɲɢɬɟɥɶɧɵɯ (ɜ ɩɪɟɞɟɥɚɯ 

ɥɢɦɢɬɨɜ) ɨɛɴɟɦɨɜ ɩɪɢɪɨɞɨɩɨɥɶɡɨɜɚɧɢɹ (ɢɥɢ ɡɚɝɪɹɡɧɟɧɢɹ) ɢ ɫɜɟɪɯɥɢɦɢɬɧɵɯ. ɉɪɢ 

ɧɚɧɟɫɟɧɢɢ ɭɳɟɪɛɚ ɫɪɟɞɟ ɩɥɚɬɚ ɧɟ ɨɫɜɨɛɨɠɞɚɟɬ ɩɪɢɪɨɞɨɩɨɥɶɡɨɜɚɬɟɥɹ ɨɬ 

ɨɛɹɡɚɧɧɨɫɬɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɧɚɪɭɲɟɧɧɨɝɨ ɨɛɴɟɤɬɚ. ȼɚɠɧɨɟ ɦɟɫɬɨ ɜ 

ɷɤɨɧɨɦɢɱɟɫɤɨɦ ɦɟɯɚɧɢɡɦɟ ɨɯɪɚɧɵ ɫɪɟɞɵ ɢɦɟɟɬ ɫɬ. 18, ɤɨɬɨɪɚɹ ɭɫɬɚɧɚɜɥɢɜɚɟɬ, 

ɱɬɨ ɥɸɛɨɣ ɩɪɢɪɨɞɨɩɨɥɶɡɨɜɚɬɟɥɶ ɨɛɹɡɚɧ ɡɚɤɥɸɱɢɬɶ ɞɨɝɨɜɨɪ ɫ ɢɫɩɨɥɧɢɬɟɥɶɧɵɦ 

ɨɪɝɚɧɨɦ ɜɥɚɫɬɢ ɧɚ ɩɪɟɞɩɨɥɚɝɚɟɦɭɸ ɯɨɡɹɣɫɬɜɟɧɧɭɸ ɢɥɢ ɢɧɭɸ ɞɟɹɬɟɥɶɧɨɫɬɶ. 

Ⱦɨɝɨɜɨɪ ɡɚɤɥɸɱɚɟɬɫɹ ɧɚ ɨɫɧɨɜɟ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɷɤɫɩɟɪɬɢɡɵ ɢ ɥɢɰɟɧɡɢɢ 
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(ɪɚɡɪɟɲɟɧɢɹ) ɧɚ ɤɨɦɩɥɟɤɫɧɨɟ ɩɪɢɪɨɞɨɩɨɥɶɡɨɜɚɧɢɟ. Ⱦɨɝɨɜɨɪ ɭɫɬɚɧɚɜɥɢɜɚɟɬ 

ɩɨɪɹɞɨɤ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɪɟɫɭɪɫɨɜ, ɩɪɚɜɚ ɢ ɨɛɹɡɚɧɧɨɫɬɢ ɩɪɢɪɨɞɨɩɨɥɶɡɨɜɚɬɟɥɹ, 

ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɫɬɨɪɨɧ, ɪɚɡɦɟɪɵ ɩɥɚɬɟɠɟɣ, ɩɨɪɹɞɨɤ ɤɨɦɩɟɧɫɚɰɢɢ ɭɳɟɪɛɚ, 

ɨɪɝɚɧɢɡɚɰɢɸ ɫɚɧɢɬɚɪɧɨ-ɡɚɳɢɬɧɵɯ ɡɨɧ ɢ ɩɪ. Ʌɢɰɟɧɡɢɹ, ɜɵɞɚɜɚɟɦɚɹ ɫɩɟɰɢɚɥɶɧɨ 

ɭɩɨɥɧɨɦɨɱɟɧɧɵɦɢ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɦɢ ɨɪɝɚɧɚɦɢ, ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɥɢɦɢɬɵ ɧɚ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɩɪɢɪɨɞɧɵɯ ɪɟɫɭɪɫɨɜ ɢ ɡɚɝɪɹɡɧɟɧɢɹ ɫɪɟɞɵ, ɮɢɤɫɢɪɭɟɬ 

ɷɤɨɥɨɝɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ. ɇɟɫɦɨɬɪɹ ɧɚ ɧɟɤɨɬɨɪɭɸ ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɶ ɜ ɩɨɪɹɞɤɟ 

ɜɜɟɞɟɧɢɹ ɞɨɝɨɜɨɪɨɜ ɧɚ ɩɪɢɪɨɞɨɩɨɥɶɡɨɜɚɧɢɟ, ɜɨ ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ ɜɟɬɜɟɣ ɜɥɚɫɬɢ ɢ 

ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɯ ɨɪɝɚɧɨɜ ɧɚɞɡɨɪɚ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ, ɷɬɚ ɫɬɚɬɶɹ Ɂɚɤɨɧɚ ɦɨɠɟɬ 

ɢɝɪɚɬɶ ɪɟɲɚɸɳɭɸ ɪɨɥɶ ɜ ɩɟɪɟɯɨɞɟ ɩɪɢɪɨɞɨɩɨɥɶɡɨɜɚɬɟɥɟɣ ɤ ɦɚɥɨɨɬɯɨɞɧɵɦ ɢ 

ɪɟɫɭɪɫɨɫɛɟɪɟɝɚɸɳɢɦ ɬɟɯɧɨɥɨɝɢɹɦ, ɤ ɛɟɪɟɠɧɨɦɭ ɨɬɧɨɲɟɧɢɸ ɤ ɩɪɢɪɨɞɟ.  

ɋɪɟɞɫɬɜɚ, ɩɨɥɭɱɚɟɦɵɟ ɡɚ ɩɪɢɪɨɞɨɩɨɥɶɡɨɜɚɧɢɟ, ɫɨɝɥɚɫɧɨ Ɂɚɤɨɧɭ, 

ɚɤɤɭɦɭɥɢɪɭɸɬɫɹ ɧɚ ɫɱɟɬɚɯ ɜɧɟɛɸɞɠɟɬɧɵɯ ɷɤɨɥɨɝɢɱɟɫɤɢɯ ɮɨɧɞɨɜ ɢ ɪɟɚɥɢɡɭɸɬɫɹ 

ɧɚ ɩɪɢɪɨɞɨɨɯɪɚɧɧɵɟ ɰɟɥɢ ɜ ɫɥɟɞɭɸɳɟɣ ɩɪɨɩɨɪɰɢɢ:  

 10 % – ɩɟɪɟɱɢɫɥɹɸɬɫɹ ɜ ɮɟɞɟɪɚɥɶɧɵɣ ɮɨɧɞ;  

 30 % – ɜ ɨɛɥɚɫɬɧɨɣ (ɤɪɚɟɜɨɣ, ɪɟɫɩɭɛɥɢɤɚɧɫɤɢɣ) ɮɨɧɞ;  

 60 % – ɜ ɦɟɫɬɧɵɣ (ɝɨɪɨɞɫɤɨɣ, ɪɚɣɨɧɧɵɣ) ɮɨɧɞ.  

ɇɨɪɦɢɪɨɜɚɧɢɟ ɤɚɱɟɫɬɜɚ Ɉɉɋ ɢ ɩɨɪɹɞɨɤ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɷɤɨɥɨɝɢɱɟɫɤɨɣ 

ɷɤɫɩɟɪɬɢɡɵ, ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɜ ɪɚɡɞɟɥɚɯ 4 ɢ 5, ɩɨɡɜɨɥɹɸɬ ɨɛɟɫɩɟɱɢɬɶ 

ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɩɪɢɪɨɞɨɩɨɥɶɡɨɜɚɬɟɥɟɣ. ɍɪɨɜɧɢ ɩɪɟɞɟɥɶɧɨ 

ɞɨɩɭɫɬɢɦɵɯ ɜɨɡɞɟɣɫɬɜɢɣ ɧɚ Ɉɋ ɩɨ ɜɫɟɦ ɢɯ ɜɢɞɚɦ ɞɨɥɠɧɵ ɭɬɜɟɪɠɞɚɬɶɫɹ 

ɫɩɟɰɢɚɥɶɧɨ ɭɩɨɥɧɨɦɨɱɟɧɧɵɦɢ ɨɪɝɚɧɚɦɢ ɊɎ ɜ ɨɛɥɚɫɬɢ ɨɯɪɚɧɵ ɫɪɟɞɵ ɢ 

ɫɚɧɢɬɚɪɧɨɷɩɢɞɟɦɢɨɥɨɝɢɱɟɫɤɨɝɨ ɧɚɞɡɨɪɚ. ɗɬɢ ɠɟ ɨɪɝɚɧɵ ɦɨɝɭɬ ɜɵɞɚɜɚɬɶ 

ɩɪɟɞɩɢɫɚɧɢɹ ɧɚ ɨɝɪɚɧɢɱɟɧɢɟ ɞɟɹɬɟɥɶɧɨɫɬɢ ɩɪɢɪɨɞɨɩɨɥɶɡɨɜɚɬɟɥɹ ɩɪɢ ɧɚɪɭɲɟɧɢɢ 

ɢɦ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɷɤɨɥɨɝɢɱɟɫɤɢɯ ɧɨɪɦɚɬɢɜɨɜ. ɗɬɨ ɛɟɡɭɫɥɨɜɧɨ ɜɚɠɧɵɣ ɪɵɱɚɝ 

ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɩɪɢɪɨɞɨɩɨɥɶɡɨɜɚɬɟɥɟɣ, ɜɜɟɞɟɧɢɟ ɤɨɬɨɪɨɝɨ ɜ ɠɢɡɧɶ ɞɢɤɬɭɟɬɫɹ 

ɨɬɫɭɬɫɬɜɢɟɦ ɞɨɥɠɧɨɝɨ ɧɚɛɨɪɚ ɧɨɪɦɚɬɢɜɧɵɯ ɚɤɬɨɜ, ɨɩɪɟɞɟɥɹɸɳɢɯ ɩɨɪɹɞɨɤ 

ɩɪɢɦɟɧɟɧɢɹ ɫɚɧɤɰɢɣ ɤ ɩɪɢɪɨɞɨɩɨɥɶɡɨɜɚɬɟɥɹɦ. ɉɟɪɟɞ ɡɚɤɥɸɱɟɧɢɟɦ ɞɨɝɨɜɨɪɚ ɧɚ 

ɩɪɢɪɨɞɨɩɨɥɶɡɨɜɚɧɢɟ ɞɨɥɠɧɚ ɩɪɨɜɨɞɢɬɫɹ ɝɨɫɭɞɚɪɫɬɜɟɧɧɚɹ ɷɤɫɩɟɪɬɢɡɚ, ɜɵɜɨɞɵ 
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ɤɨɬɨɪɨɣ ɨɛɹɡɚɬɟɥɶɧɵ ɤɚɤ ɩɪɢ ɡɚɤɥɸɱɟɧɢɢ ɞɨɝɨɜɨɪɚ ɢ ɨɩɪɟɞɟɥɟɧɢɢ ɟɝɨ ɭɫɥɨɜɢɣ, 

ɬɚɤ ɢ ɩɪɢ ɩɪɢɦɟɧɟɧɢɢ ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɢ ɢɧɵɯ ɫɚɧɤɰɢɣ ɤ ɩɪɢɪɨɞɨɩɨɥɶɡɨɜɚɬɟɥɸ. 

ȼ Ɂɚɤɨɧɟ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɢ ɨɛɳɟɫɬɜɟɧɧɚɹ ɷɤɨɥɨɝɢɱɟɫɤɚɹ ɷɤɫɩɟɪɬɢɡɚ, ɜɵɜɨɞɵ 

ɤɨɬɨɪɨɣ ɫɬɚɧɨɜɹɬɫɹ ɸɪɢɞɢɱɟɫɤɢ ɨɛɹɡɚɬɟɥɶɧɵɦɢ, ɟɫɥɢ ɨɧɢ ɭɬɜɟɪɠɞɟɧɵ ɨɪɝɚɧɚɦɢ 

ɝɨɫɷɤɫɩɟɪɬɢɡɵ.  

ɗɤɨɥɨɝɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɩɪɟɞɩɪɢɹɬɢɹɦ, ɫɨɨɪɭɠɟɧɢɹɦ ɢ ɢɧɵɦ 

ɨɛɴɟɤɬɚɦ ɫɮɨɪɦɭɥɢɪɨɜɚɧɵ ɜ 6-7 ɪɚɡɞɟɥɚɯ Ɂɚɤɨɧɚ. Ɉɧɢ ɨɛɹɡɚɧɵ ɤɚɤ ɩɪɢ 

ɪɚɡɦɟɳɟɧɢɢ, ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ, ɫɬɪɨɢɬɟɥɶɫɬɜɟ, ɪɟɤɨɧɫɬɪɭɤɰɢɢ, ɜɜɨɞɟ ɜ ɫɬɪɨɣ, ɬɚɤ 

ɢ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɛɴɟɤɬɨɜ. ɗɬɢ ɬɪɟɛɨɜɚɧɢɹ ɭɱɢɬɵɜɚɸɬ ɩɪɢ ɫɨɫɬɚɜɥɟɧɢɢ 

ɞɨɝɨɜɨɪɨɜ ɧɚ ɩɪɢɪɨɞɨɩɨɥɶɡɨɜɚɧɢɟ, ɩɪɢ ɨɬɪɚɛɨɬɤɟ ɜɟɞɨɦɫɬɜɟɧɧɵɯ ɧɨɪɦɚɬɢɜɧɵɯ 

ɞɨɤɭɦɟɧɬɨɜ, ɜ ɬɨɦ ɱɢɫɥɟ ɫɬɪɨɢɬɟɥɶɧɵɯ ɧɨɪɦ ɢ ɩɪɚɜɢɥ (ɋɇɢɉ), ɧɨɪɦ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ (ɇɌɉ, ȼɋɇ), ɜɟɞɨɦɫɬɜɟɧɧɵɯ ɧɨɪɦ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ (ȼɇɌɉ) ɢ ɞɪ. Ɍɨɥɶɤɨ ɩɨɫɥɟ ɩɪɢɜɟɞɟɧɢɹ ɷɬɢɯ 

ɞɨɤɭɦɟɧɬɨɜ ɜ ɫɨɨɬɜɟɬɫɬɜɢɟ ɫ ɩɨɥɨɠɟɧɢɹɦɢ Ɂɚɤɨɧɚ ɦɨɠɧɨ ɝɨɜɨɪɢɬɶ ɨɛ ɟɞɢɧɨɣ 

ɤɨɦɩɥɟɤɫɧɨɣ ɩɪɨɝɪɚɦɦɟ ɷɤɨɥɨɝɢɡɚɰɢɢ ɯɨɡɹɣɫɬɜɟɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ. ȼ ɪɹɞɟ 

ɋɇɢɉɨɜ ɜɨɩɪɨɫɵ ɷɤɨɥɨɝɢɢ ɩɨɥɧɨɫɬɶɸ ɨɬɫɭɬɫɬɜɨɜɚɥɢ (2.01-82 «ɋɬɪɨɢɬɟɥɶɧɚɹ 

ɤɥɢɦɚɬɨɥɨɝɢɹ ɢ ɝɟɨɮɢɡɢɤɚ», 3.05.05-84 «Ɍɟɯɧɨɥɨɝɢɱɟɫɤɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɢ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɬɪɭɛɨɩɪɨɜɨɞɵ» ɢ ɞɪ.). ȼ ɧɟɤɨɬɨɪɵɯ ɨɧɢ ɫɮɨɪɦɭɥɢɪɨɜɚɧɵ ɬɚɤ, 

ɱɬɨ ɧɟ ɢɦɟɸɬ ɸɪɢɞɢɱɟɫɤɨɣ ɫɢɥɵ. ɉɨɪɹɞɨɤ ɞɟɣɫɬɜɢɣ ɜ ɱɪɟɡɜɵɱɚɣɧɵɯ 

ɷɤɨɥɨɝɢɱɟɫɤɢɯ ɫɢɬɭɚɰɢɹɯ ɢ ɧɚ ɨɫɨɛɨ ɨɯɪɚɧɹɟɦɵɯ ɩɪɢɪɨɞɧɵɯ ɬɟɪɪɢɬɨɪɢɹɯ 

ɭɡɚɤɨɧɟɧɵ ɜ 8-9 ɪɚɡɞɟɥɚɯ. Ɂɨɧɵ ɱɪɟɡɜɵɱɚɣɧɨɣ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɫɢɬɭɚɰɢɢ, 

ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ ɛɟɞɫɬɜɢɹ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɜɵɫɲɢɟ ɨɪɝɚɧɵ ɜɥɚɫɬɢ ɊɎ ɩɨ 

ɩɪɟɞɫɬɚɜɥɟɧɢɸ ɫɩɟɰɢɚɥɶɧɨ ɭɩɨɥɧɨɦɨɱɟɧɧɵɯ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɯ ɨɪɝɚɧɨɜ. ɉɨ ɢɯ 

ɠɟ ɩɪɟɞɫɬɚɜɥɟɧɢɸ ɨɛɪɚɡɭɸɬɫɹ ɢ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɟ ɡɚɩɨɜɟɞɧɢɤɢ, ɡɚɤɚɡɧɢɤɢ, 

ɧɚɰɢɨɧɚɥɶɧɵɟ ɩɚɪɤɢ, ɧɚ ɱɶɢɯ ɬɟɪɪɢɬɨɪɢɹɯ ɡɚɩɪɟɳɚɟɬɫɹ ɯɨɡɹɣɫɬɜɟɧɧɚɹ ɢ ɢɧɚɹ 

ɞɟɹɬɟɥɶɧɨɫɬɶ, ɩɪɨɬɢɜɨɪɟɱɚɳɚɹ ɰɟɥɹɦ ɢɯ ɫɨɡɞɚɧɢɹ. Ɉɫɨɛɨ ɜɵɞɟɥɟɧɵ ɜ Ɂɚɤɨɧɟ 

ɤɭɪɨɪɬɧɵɟ ɢ ɥɟɱɟɛɧɨ-ɨɡɞɨɪɨɜɢɬɟɥɶɧɵɟ ɡɨɧɵ, ɜ ɤɨɬɨɪɵɯ ɜɜɟɞɟɧɵ ɨɤɪɭɝɚ 

ɫɚɧɢɬɚɪɧɨɣ ɨɯɪɚɧɵ ɢ ɤɨɬɨɪɵɟ ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɤɚɤ ɨɫɨɛɨ ɨɯɪɚɧɹɟɦɵɟ 

ɬɟɪɪɢɬɨɪɢɢ ɜɨɤɪɭɝ ɝɨɪɨɞɨɜ ɢ ɩɨɫɟɥɤɨɜ. ɗɤɨɥɨɝɢɱɟɫɤɢɣ ɤɨɧɬɪɨɥɶ ɫɨɝɥɚɫɧɨ 

Ɂɚɤɨɧɭ (ɪɚɡɞɟɥ 10) ɹɜɥɹɟɬɫɹ ɫɢɫɬɟɦɧɵɦ ɢ ɫɨɫɬɨɢɬ ɢɡ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ, 
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ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɢ ɨɛɳɟɫɬɜɟɧɧɨɝɨ. Ƚɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɤɨɧɬɪɨɥɶ ɞɨɥɠɟɧ 

ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɤɚɤ ɨɪɝɚɧɚɦɢ ɜɥɚɫɬɢ, ɬɚɤ ɢ ɫɩɟɰɢɚɥɶɧɨ ɭɩɨɥɧɨɦɨɱɟɧɧɵɦɢ 

ɨɪɝɚɧɚɦɢ. ɉɨɪɹɞɨɤ ɪɚɡɪɟɲɟɧɢɹ ɫɩɨɪɨɜ ɜ ɨɛɥɚɫɬɢ ɈɈɋ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɜ 12 

ɪɚɡɞɟɥɟ Ɂɚɤɨɧɚ.  

Ɉɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɷɤɨɥɨɝɢɱɟɫɤɢɟ ɧɚɪɭɲɟɧɢɹ (ɪɚɡɞɟɥ 13 Ɂɚɤɨɧɚ) 

ɩɨɞɪɚɡɞɟɥɟɧɚ ɧɚ ɞɢɫɰɢɩɥɢɧɚɪɧɭɸ, ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɭɸ, ɦɚɬɟɪɢɚɥɶɧɭɸ ɢ 

ɭɝɨɥɨɜɧɭɸ – ɞɥɹ ɮɢɡɢɱɟɫɤɢɯ ɢ ɸɪɢɞɢɱɟɫɤɢɯ ɥɢɰ; ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɭɸ ɢ 

ɝɪɚɠɞɚɧɫɤɨ-ɩɪɚɜɨɜɭɸ - ɞɥɹ ɭɱɪɟɠɞɟɧɢɣ, ɩɪɟɞɩɪɢɹɬɢɣ ɢ ɨɪɝɚɧɢɡɚɰɢɣ. ɉɨɪɹɞɨɤ 

ɜɨɡɦɟɳɟɧɢɹ ɜɪɟɞɚ, ɩɪɢɱɢɧɟɧɧɨɝɨ ɷɤɨɥɨɝɢɱɟɫɤɢɦ ɩɪɚɜɨɧɚɪɭɲɟɧɢɟɦ, ɩɪɟɞɩɢɫɚɧ 

ɪɚɡɞɟɥɨɦ Ɂɚɤɨɧɚ. ɇɟɫɦɨɬɪɹ ɧɚ ɸɪɢɞɢɱɟɫɤɭɸ ɱɟɬɤɨɫɬɶ ɩɨɥɨɠɟɧɢɣ Ɂɚɤɨɧɚ ɨɛ 

ɷɤɨɥɨɝɢɱɟɫɤɢɯ ɩɪɚɜɨɧɚɪɭɲɟɧɢɹɯ, ɨɧɢ, ɤ ɫɨɠɚɥɟɧɢɸ, ɩɨɤɚ ɧɟ ɩɪɢɜɟɥɢ ɤ 

ɤɨɪɟɧɧɨɦɭ ɭɥɭɱɲɟɧɢɸ ɡɚɳɢɬɵ ɫɪɟɞɵ ɨɬ ɩɨɫɹɝɚɬɟɥɶɫɬɜ ɧɚ ɧɟɟ. Ɍɪɟɛɭɸɬɫɹ 

ɦɧɨɝɨɱɢɫɥɟɧɧɵɟ ɩɨɞɡɚɤɨɧɧɵɟ ɢ ɧɨɪɦɚɬɢɜɧɵɟ ɚɤɬɵ. ɇɭɠɧɵ ɢɯ ɢɫɩɨɥɧɢɬɟɥɢ. 

ɗɤɨɥɨɝɢɱɟɫɤɢɦ ɧɚɪɭɲɟɧɢɹɦ ɞɨɥɠɧɚ ɛɵɬɶ ɩɨɫɜɹɳɟɧɚ ɨɬɞɟɥɶɧɚɹ ɝɥɚɜɚ 

ɍɝɨɥɨɜɧɨɝɨ Ʉɨɞɟɤɫɚ ɊɎ. ɜ ɤɨɬɨɪɨɣ ɧɟɨɛɯɨɞɢɦɨ ɫɮɨɪɦɭɥɢɪɨɜɚɬɶ ɨɛɳɢɟ ɢ 

ɱɚɫɬɧɵɟ ɧɨɪɦɵ ɩɨ ɷɬɢɦ ɩɪɚɜɨɧɚɪɭɲɟɧɢɹɦ, ɭɫɬɚɧɨɜɢɬɶ ɜɢɞɵ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ. 

Ɉɬɞɟɥɶɧɵɣ ɪɚɡɞɟɥ Ɂɚɤɨɧɚ (ɪɚɡɞɟɥ 15) ɩɨɫɜɹɳɟɧ ɦɟɠɞɭɧɚɪɨɞɧɨɦɭ 

ɫɨɬɪɭɞɧɢɱɟɫɬɜɭ ɜ ɨɛɥɚɫɬɢ ɨɯɪɚɧɵ ɫɪɟɞɵ. Ɂɚɤɨɧ ɨɛ ɨɯɪɚɧɟ ɩɪɢɪɨɞɧɨɣ 

ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ Ɋɨɫɫɢɢ ɞɚɟɬ ɨɫɧɨɜɚɧɢɹ ɞɥɹ ɫɨɡɞɚɧɢɹ ɰɟɥɶɧɨɣ ɫɢɫɬɟɦɵ 

ɩɪɢɪɨɞɨɨɯɪɚɧɧɨɝɨ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɚ. 

Ɇɟɯɚɧɢɡɦ (ɩɪɨɰɟɞɭɪɚ) ɡɚɳɢɬɵ ɩɪɚɜ ɥɢɰ ɩɪɢ ɩɪɢɱɢɧɟɧɢɢ ɢɦ 

ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ ɜɪɟɞɚ: 

 ɫɬɪɚɯɨɜɚɧɢɟ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɩɪɟɞɩɪɢɹɬɢɹ ɡɚ ɜɪɟɞ, 

ɩɪɢɱɢɧɟɧɧɵɣ:ɫɨɛɫɬɜɟɧɧɢɤɭ ɩɪɢɪɨɞɧɨɝɨ ɨɛɴɟɤɬɚ ɡɚɝɪɹɡɧɟɧɢɟɦ ɷɬɨɝɨ ɨɛɴɟɤɬɚ 

(ɢɦɭɳɟɫɬɜɟɧɧɨɟ ɫɬɪɚɯɨɜɚɧɢɟ); - ɡɞɨɪɨɜɶɸ ɢ ɢɦɭɳɟɫɬɜɟɧɧɵɦ ɢɧɬɟɪɟɫɚɦ 

ɮɢɡɢɱɟɫɤɢɯ ɢ ɸɪɢɞɢɱɟɫɤɢɯ ɥɢɰ ɜɫɥɟɞɫɬɜɢɟ ɧɟɝɚɬɢɜɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ 

ɡɚɝɪɹɡɧɟɧɧɵɯ ɩɪɢɪɨɞɧɵɯ ɨɛɴɟɤɬɨɜ (ɷɤɨɥɨɝɢɱɟɫɤɨɟ ɫɬɪɚɯɨɜɚɧɢɟ); 
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 ɨɛɪɚɳɟɧɢɟ ɫɨɛɫɬɜɟɧɧɢɤɚ ɩɪɢɪɨɞɧɨɝɨ ɨɛɴɟɤɬɚ ɤ ɩɪɟɞɩɪɢɹɬɢɸ 

ɡɚɝɪɹɡɧɢɬɟɥɸ ɫ ɬɪɟɛɨɜɚɧɢɟɦ ɜɨɡɦɟɫɬɢɬɶ ɜɪɟɞ, ɩɪɢɱɢɧɟɧɧɵɣ ɡɚɝɪɹɡɧɟɧɢɟɦ 

ɩɪɢɪɨɞɧɨɝɨ ɨɛɴɟɤɬɚ; 

 ɨɛɪɚɳɟɧɢɟ ɮɢɡɢɱɟɫɤɢɯ ɢɥɢ ɸɪɢɞɢɱɟɫɤɢɯ ɥɢɰ ɤ ɫɨɛɫɬɜɟɧɧɢɤɭ 

ɩɪɢɪɨɞɧɨɝɨ ɨɛɴɟɤɬɚ ɫ ɬɪɟɛɨɜɚɧɢɟɦ ɨ ɜɨɡɦɟɳɟɧɢɢ ɜɪɟɞɚ, ɩɪɢɱɢɧɟɧɧɨɝɨ ɢɦ 

ɡɚɝɪɹɡɧɟɧɧɵɦ ɩɪɢɪɨɞɧɵɦ ɨɛɴɟɤɬɨɦ; 

 ɨɛɪɚɳɟɧɢɟ ɮɢɡɢɱɟɫɤɢɯ ɢɥɢ ɸɪɢɞɢɱɟɫɤɢɯ ɥɢɰ ɤ ɫɩɟɰɢɚɥɶɧɨ 

ɭɩɨɥɧɨɦɨɱɟɧɧɵɦ ɨɪɝɚɧɚɦ ɜ ɨɛɥɚɫɬɢ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɢɥɢ 

ɩɪɢɪɨɞɨɨɯɪɚɧɧɭɸ ɩɪɨɤɭɪɚɬɭɪɭ ɫ ɩɪɨɫɶɛɨɣ ɨ ɡɚɳɢɬɟ ɢɯ ɧɚɪɭɲɟɧɧɵɯ ɩɪɚɜ (ɟɫɥɢ 

ɨɧɢ ɪɚɧɟɟ ɧɟ ɨɛɪɚɳɚɥɢɫɶ ɤ ɫɨɛɫɬɜɟɧɧɢɤɭ ɡɚɝɪɹɡɧɟɧɧɨɝɨ ɨɛɴɟɤɬɚ ɢɥɢ 

ɩɪɟɞɩɪɢɹɬɢɸ-ɡɚɝɪɹɡɧɢɬɟɥɸ); 

 ɨɛɪɚɳɟɧɢɟ ɜ ɫɭɞ ɫ ɢɫɤɨɦ ɤ ɩɪɟɞɩɪɢɹɬɢɸ-ɡɚɝɪɹɡɧɢɬɟɥɸ ɢɥɢ ɤ 

ɫɨɛɫɬɜɟɧɧɢɤɭ ɩɪɢɪɨɞɧɨɝɨ ɪɟɫɭɪɫɚ; 

 ɨɛɪɚɳɟɧɢɟ ɫɩɟɰɢɚɥɶɧɨ ɭɩɨɥɧɨɦɨɱɟɧɧɵɯ ɨɪɝɚɧɨɜ ɢɥɢ 

ɩɪɢɪɨɞɨɨɯɪɚɧɧɵɯ ɨɪɝɚɧɨɜ ɜ ɫɭɞ ɞɥɹ ɡɚɳɢɬɵ ɩɪɚɜ ɮɢɡɢɱɟɫɤɢɯ ɢ ɸɪɢɞɢɱɟɫɤɢɯ 

ɥɢɰ. 

ȼɪɟɞ, ɧɚɧɟɫɟɧɧɵɣ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɟ, ɨɰɟɧɢɜɚɟɬɫɹ ɧɚ ɨɫɧɨɜɟ ɮɚɤɬɢɱɟɫɤɢ 

ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ, ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɨ ɢɡɦɟɪɟɧɧɨɝɨ ɢ ɞɨɤɭɦɟɧɬɚɥɶɧɨ 

ɩɨɞɬɜɟɪɠɞɟɧɧɨɝɨ ɧɟɝɚɬɢɜɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ. 

ȼɟɥɢɱɢɧɚ ɤɨɦɩɟɧɫɚɰɢɢ ɭɳɟɪɛɚ, ɧɚɧɨɫɢɦɨɝɨ ɧɟɝɚɬɢɜɧɵɦ ɜɨɡɞɟɣɫɬɜɢɟɦ ɧɚ 

ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ ɫɭɦɦɚ ɭɳɟɪɛɨɜ, ɩɪɢɱɢɧɟɧɧɵɯ ɪɚɡɥɢɱɧɵɦ 

ɩɪɢɪɨɞɧɵɦ ɪɟɫɭɪɫɚɦ, ɧɨ ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɚ ɢ ɩɨ ɨɞɧɨɦɭ ɢɡ ɧɢɯ. 

ɂɫɱɢɫɥɟɧɢɟ ɭɳɟɪɛɚ ɢ ɭɛɵɬɤɨɜ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧɚ ɨɫɧɨɜɚɧɢɢ ɞɟɣɫɬɜɭɸɳɟɣ 

ɧɨɪɦɚɬɢɜɧɨ-ɦɟɬɨɞɢɱɟɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ, ɤɚɞɚɫɬɪɨɜɨɣ ɨɰɟɧɤɢ ɩɪɢɪɨɞɧɵɯ 

ɪɟɫɭɪɫɨɜ, ɚ ɬɚɤɠɟ ɬɚɤɫ ɞɥɹ ɢɫɱɢɫɥɟɧɢɹ ɪɚɡɦɟɪɚ ɜɡɵɫɤɚɧɢɹ ɡɚ ɭɳɟɪɛ ɮɚɭɧɟ ɢ 

ɮɥɨɪɟ. ɉɪɢ ɜɨɡɦɨɠɧɨɫɬɢ ɢɫɩɨɥɶɡɭɸɬɫɹ ɦɟɬɨɞɵ ɩɪɹɦɨɝɨ ɫɱɟɬɚ. 

Ɏɨɪɦɵ ɜɨɡɦɟɳɟɧɢɹ ɜɪɟɞɚ. ȼɨɡɦɟɳɟɧɢɟ ɜɪɟɞɚ ɩɨɬɟɪɩɟɜɲɟɣ ɫɬɨɪɨɧɟ ɦɨɠɟɬ 

ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɜ ɧɚɬɭɪɚɥɶɧɨɣ ɢ ɫɬɨɢɦɨɫɬɧɨɣ ɮɨɪɦɚɯ ɡɚ ɫɱɟɬ ɫɨɛɫɬɜɟɧɧɵɯ 
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ɫɪɟɞɫɬɜ ɜɢɧɨɜɧɢɤɚ ɢɥɢ ɫɨ ɫɱɟɬɨɜ ɫɬɪɚɯɨɜɵɯ ɨɪɝɚɧɢɡɚɰɢɣ, ɨɫɭɳɟɫɬɜɥɹɸɳɢɯ 

ɷɤɨɥɨɝɢɱɟɫɤɨɟ ɫɬɪɚɯɨɜɚɧɢɟ. 

Ʉ ɧɚɬɭɪɚɥɶɧɵɦ ɮɨɪɦɚɦ ɜɨɡɦɟɳɟɧɢɹ ɨɬɧɨɫɹɬɫɹ ɦɟɪɵ: 

 ɩɨ ɜɨɫɫɬɚɧɨɜɥɟɧɢɸ ɷɤɜɢɜɚɥɟɧɬɚ ɭɬɪɚɱɟɧɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɢ ɤɚɱɟɫɬɜɚ 

ɩɪɢɪɨɞɧɨɝɨ ɪɟɫɭɪɫɚ; 

 ɩɪɟɞɨɫɬɚɜɥɟɧɢɸ ɪɚɜɧɨɰɟɧɧɨɝɨ ɩɪɢɪɨɞɧɨɝɨ ɪɟɫɭɪɫɚ ɜɡɚɦɟɧ 

ɭɬɪɚɱɟɧɧɨɝɨ ɢɥɢ ɜɵɜɟɞɟɧɧɨɝɨ ɢɡ ɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɨɛɨɪɨɬɚ; 

 ɜɨɫɫɬɚɧɨɜɥɟɧɢɸ ɩɪɢɪɨɞɧɨɝɨ ɪɟɫɭɪɫɚ ɞɨ ɢɫɯɨɞɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɧɚ 

ɦɨɦɟɧɬ ɧɚɧɟɫɟɧɢɹ ɜɪɟɞɚ; 

 ɜɵɞɟɥɟɧɢɸ ɡɚɦɟɧɹɸɳɢɯ ɨɛɴɟɤɬɨɜ, ɦɚɬɟɪɢɚɥɨɜ, ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 

ɩɪɨɰɟɫɫɨɜ, ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɬ. ɞ.; 

 ɫɬɪɨɢɬɟɥɶɫɬɜɭ ɡɚ ɫɱɟɬ ɜɢɧɨɜɧɨɣ ɫɬɨɪɨɧɵ ɢ ɩɟɪɟɞɚɱɟ ɩɨɬɟɪɩɟɜɲɟɣ 

ɫɬɨɪɨɧɟ ɫɨɨɪɭɠɟɧɢɣ ɢ ɨɛɴɟɤɬɨɜ ɩɨ ɜɨɫɩɪɨɢɡɜɨɞɫɬɜɭ ɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɸ 

ɭɬɪɚɱɟɧɧɨɝɨ. 

ɉɪɢ ɧɚɬɭɪɚɥɶɧɨɣ ɮɨɪɦɟ ɜɨɡɦɟɳɟɧɢɹ ɜɪɟɞɚ ɩɨɞɩɢɫɵɜɚɸɬɫɹ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɫɨɝɥɚɲɟɧɢɹ ɢ ɞɨɝɨɜɨɪɵ, ɪɟɝɥɚɦɟɧɬɢɪɭɸɳɢɟ ɩɨɪɹɞɨɤ, ɭɫɥɨɜɢɹ, 

ɫɪɨɤɢ ɢ ɨɛɴɟɦɵ ɤɨɦɩɟɧɫɚɰɢɨɧɧɨɣ ɩɟɪɟɞɚɱɢ ɩɨɬɟɪɩɟɜɲɟɣ ɫɬɨɪɨɧɟ ɷɤɜɢɜɚɥɟɧɬɚ 

ɥɢɛɨ ɚɞɟɤɜɚɬɧɨɝɨ ɜɨɡɦɟɳɟɧɢɹ ɩɪɢɪɨɞɧɨɝɨ ɪɟɫɭɪɫɚ, ɭɬɪɚɱɟɧɧɨɝɨ ɜɫɥɟɞɫɬɜɢɟ 

ɧɚɧɟɫɟɧɧɨɝɨ ɜɪɟɞɚ, ɨɩɪɟɞɟɥɟɧɧɵɯ ɞɟɣɫɬɜɢɣ ɢɥɢ ɛɟɡɞɟɣɫɬɜɢɹ. 

Ʉ ɫɬɨɢɦɨɫɬɧɵɦ ɮɨɪɦɚɦ ɜɨɡɦɟɳɟɧɢɹ ɜɪɟɞɚ ɨɬɧɨɫɹɬɫɹ: 

 ɩɪɟɞɨɫɬɚɜɥɟɧɢɟ ɮɢɧɚɧɫɨɜɵɯ ɫɪɟɞɫɬɜ ɞɥɹ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ 

ɧɚɪɭɲɟɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɞɨ ɢɫɯɨɞɧɨɝɨ ɤ ɦɨɦɟɧɬɭ ɧɚɧɟɫɟɧɢɹ 

ɜɪɟɞɚ ɭɪɨɜɧɸ; 

 ɮɢɧɚɧɫɢɪɨɜɚɧɢɟ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɜɨɫɩɪɨɢɡɜɨɞɫɬɜɭ ɩɪɢɪɨɞɧɵɯ 

ɪɟɫɭɪɫɨɜ; 

 ɮɢɧɚɧɫɨɜɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɦɟɪ ɩɨ ɜɨɡɦɟɳɟɧɢɸ ɜɪɟɞɚ, ɜɤɥɸɱɚɹ 

ɭɩɭɳɟɧɧɭɸ ɜ ɫɜɹɡɢ ɫ ɷɬɢɦ ɩɨɬɟɪɩɟɜɲɟɣ ɫɬɨɪɨɧɨɣ ɜɵɝɨɞɭ; 

 ɤɨɦɩɟɧɫɚɰɢɹ ɢɧɵɯ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɡɚɬɪɚɬ ɜ ɫɜɹɡɢ ɫ 

ɜɨɫɫɬɚɧɨɜɥɟɧɢɟɦ ɩɪɢɪɨɞɧɨɝɨ ɪɟɫɭɪɫɚ ɢ ɧɚɪɨɞɧɨɯɨɡɹɣɫɬɜɟɧɧɨɣ ɩɪɨɞɭɤɰɢɢ. 
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ɗɤɨɥɨɝɢɱɟɫɤɢɣ ɜɪɟɞ ɱɟɥɨɜɟɤɭ ɫɜɹɡɚɧɧɵɣ ɫ ɩɨɬɟɪɟɣ ɡɞɨɪɨɜɶɹ ɢ 

ɧɟɜɨɡɦɨɠɧɨɫɬɶɸ ɟɝɨ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ, ɫɨ ɫɦɟɪɬɶɸ ɱɟɥɨɜɟɤɚ, ɫ ɨɛɪɚɡɨɜɚɧɢɟɦ 

ɞɟɮɟɤɬɨɜ ɜ ɟɝɨ ɝɟɧɟɬɢɱɟɫɤɨɣ ɩɪɨɝɪɚɦɦɟ, ɧɟ ɨɰɟɧɢɜɚɟɬɫɹ ɜ ɤɚɤɢɯ-ɥɢɛɨ 

ɷɤɜɢɜɚɥɟɧɬɚɯ ɢ ɨɫɬɚɟɬɫɹ ɬɟɦ ɛɪɟɦɟɧɟɦ, ɤɨɬɨɪɨɟ ɧɟɫɟɬ ɨɛɳɟɫɬɜɨ. 

ɉɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɜɟɥɢɱɢɧɵ ɜɪɟɞɚ ɡɞɨɪɨɜɶɸ ɝɪɚɠɞɚɧ ɭɱɢɬɵɜɚɸɬɫɹ: 

 ɫɬɟɩɟɧɶ ɭɬɪɚɬɵ ɬɪɭɞɨɫɩɨɫɨɛɧɨɫɬɢ ɩɨɬɟɪɩɟɜɲɟɝɨ; 

 ɡɚɬɪɚɬɵ ɧɚ ɥɟɱɟɧɢɟ ɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɡɞɨɪɨɜɶɹ; 

 ɡɚɬɪɚɬɵ ɧɚ ɭɯɨɞ ɡɚ ɛɨɥɶɧɵɦ; 

 ɡɚɬɪɚɬɵ, ɫɜɹɡɚɧɧɵɟ ɫ ɧɟɨɛɯɨɞɢɦɨɫɬɶɸ ɢɡɦɟɧɟɧɢɹ ɦɟɫɬɚ ɠɢɬɟɥɶɫɬɜɚ 

ɢ ɨɛɪɚɡɚ ɠɢɡɧɢ, ɩɪɨɮɟɫɫɢɢ; 

 ɩɨɬɟɪɢ, ɫɜɹɡɚɧɧɵɟ ɫ ɦɨɪɚɥɶɧɵɦɢ ɬɪɚɜɦɚɦɢ, ɧɟɜɨɡɦɨɠɧɨɫɬɶɸ ɢɦɟɬɶ 

ɞɟɬɟɣ ɢɥɢ ɪɢɫɤɨɦ ɪɨɠɞɟɧɢɹ ɞɟɬɟɣ ɫ ɜɪɨɠɞɟɧɧɨɣ ɩɚɬɨɥɨɝɢɟɣ; 

 ɢɧɵɟ ɪɚɫɯɨɞɵ, ɜ ɬɨɦ ɱɢɫɥɟ ɭɩɭɳɟɧɧɵɟ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɟ 

ɜɨɡɦɨɠɧɨɫɬɢ. 

 

5. 1 Ɉɯɪɚɧɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ  

 

Ⱦɥɹ ɫɨɛɥɸɞɟɧɢɹ ɫɚɧɢɬɚɪɧɨ-ɝɢɝɢɟɧɢɱɟɫɤɢɯ ɧɨɪɦ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ, ɨɬ 

ɜɪɟɞɧɵɯ ɜɨɡɞɟɣɫɬɜɢɣ ɦɟɯɚɧɢɡɦɨɜ ɢ ɩɪɨɰɟɫɫɨɜ ɩɟɪɟɪɚɛɨɬɤɢ ɫɵɪɶɹ ɩɪɢ 

ɢɡɝɨɬɨɜɥɟɧɢɢ ɝɨɬɨɜɨɣ ɩɪɨɞɭɤɰɢɢ, ɧɚ ɩɪɟɞɩɪɢɹɬɢɹɯ ɫɨɡɞɚёɬɫɹ ɷɤɨɥɨɝɢɱɟɫɤɢɣ 

ɨɬɞɟɥ.  Ɉɬɟɥ ɤɨɧɬɪɨɥɢɪɭɟɬ ɜɪɟɞɧɵɟ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɨɤɪɭɠɚɸɳɢɟ ɫɪɟɞɭ ɧɚ 

ɬɟɪɪɢɬɨɪɢɢ ɜɫɟɣ ɫɬɚɧɰɢɢ, ɚ ɬɚɤ ɠɟ ɡɚ ɟё ɩɪɟɞɟɥɚɦɢ ɜ ɪɚɣɨɧɟ ɭɫɬɚɧɨɜɥɟɧɧɵɦ 

ɧɨɪɦɚɦɢ ɞɥɹ ɞɚɧɧɨɝɨ ɩɪɟɞɩɪɢɹɬɢɹ. Ⱦɥɹ ɩɪɨɜɟɞɟɧɢɹ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɯ ɡɚɦɟɪɨɜ 

ɜ ɫɬɪɭɤɬɭɪɟ ɩɪɟɞɩɪɢɹɬɢɹ ɫɨɡɞɚёɬɫɹ ɥɚɛɨɪɚɬɨɪɢɹ ɤɨɬɨɪɚɹ ɨɫɭɳɟɫɬɜɥɹɟɬ 

ɫɥɟɞɭɸɳɢɟ ɞɟɣɫɬɜɢɹ:  

1. ȼɵɩɨɥɧɹɟɬ ɤɨɧɬɪɨɥɶ ɧɟ ɧɚɪɭɲɟɧɢɹ ɩɪɢɪɨɞɨɨɯɪɚɧɧɨɝɨ 

ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɚ, ɚ ɬɚɤ ɠɟ ɜɵɩɨɥɧɟɧɢɹ ɩɪɟɞɩɢɫɚɧɢɣ ɤɨɧɬɪɨɥɢɪɭɸɳɢɯ ɨɪɝɚɧɨɜ 

ɢ ɦɟɪɨɩɪɢɹɬɢɣ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɜ ɰɟɥɨɦ.  
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2. Ɉɫɭɳɟɫɬɜɥɹɟɬ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɣ ɤɨɧɬɪɨɥɶ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ ɧɚ 

ɬɟɪɪɢɬɨɪɢɢ ɩɪɟɞɩɪɢɹɬɢɹ.  

3. Ɉɫɭɳɟɫɬɜɥɹɟɬ ɩɪɨɜɟɪɤɭ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɚɛɨɬɵ ɝɚɡɨɨɱɢɫɬɧɵɯ ɢ 

ɩɵɥɟɭɥɚɜɥɢɜɚɸɳɢɯ ɭɫɬɚɧɨɜɨɤ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ.  

4. Ɏɨɪɦɢɪɭɟɬ ɬɪɟɛɭɟɦɭɸ ɨɬɱɟɬɧɨɫɬɶ ɞɥɹ ɧɚɞɡɨɪɧɵɯ ɨɪɝɚɧɨɜ..  

6. Ʉɨɧɬɪɨɥɢɪɭɟɬ ɤɨɥɢɱɟɫɬɜɨ ɪɚɡɨɜɵɯ ɢ ɝɨɞɨɜɵɯ ɜɵɛɪɨɫɨɜ.  

7. Ɋɚɡɪɚɛɚɬɵɜɚɟɬ ɧɨɪɦɵ ɉȾȼ ɢ ɫɨɝɥɚɫɨɜɵɜɚɟɬ ɢɯ ɫ ɧɚɞɡɨɪɧɵɦɢ ɨɪɝɚɧɚɦɢ. 
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ɁȺɄɅɘɑȿɇɂȿ 

 

ɉɪɟɞɩɪɢɹɬɢɟ ȽɊɗɋ ɪɚɫɩɨɥɨɠɟɧɧɨɟ ɜ Ɋɟɫɩɭɛɥɢɤɟ Ȼɭɪɹɬɢɹ ɹɜɥɹɟɬɫɹ 

ɨɫɧɨɜɧɵɦ ɩɪɨɢɡɜɨɞɢɬɟɥɟɦ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɪɟɫɩɭɛɥɢɤɢ. ɗɥɟɤɬɪɨɷɧɟɪɝɢɹ 

ɷɤɫɩɨɪɬɢɪɭɟɬɫɹ ɜ Ɇɨɧɝɨɥɢɸ -200 ɦɥ ɤɜɬ/ɱɚɫɨɜ. ɇɚ ȽɊɗɋ ɫɭɳɟɫɬɜɭɸɬ ɤɚɤ ɢ 

ɢɧɧɨɜɚɰɢɨɧɧɵɟ ɜɧɟɞɪɟɧɢɹ, ɬɚɤ ɢ ɬɟɯɧɨɥɨɝɢɢ ɬɪɟɛɭɸɳɢɟ ɦɨɞɟɪɧɢɡɚɰɢɢ 

ɨɛɨɪɭɞɨɜɚɧɢɹ ɢɥɢ ɩɪɢɦɟɧɟɧɢɹ ɫɨɜɟɪɲɟɧɧɨ ɧɨɜɨɝɨ ɇȾɌ. Ɉɫɨɛɨɟ ɜɧɢɦɚɧɢɟ 

ɫɥɟɞɭɟɬ ɭɞɟɥɢɬɶ ɧɟɤɨɬɨɪɵɦ ɢɞɟɹɦ, ɤɨɬɨɪɵɟ ɩɥɚɧɢɪɭɸɬɫɹ ɩɪɢɦɟɧɢɬɶ ɧɚ ȽɊɗɋ. 

1. ɇɚɩɪɢɦɟɪ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɬɟɩɥɚ ɜɨɞɨɨɛɦɟɧɧɢɤɚ ɞɥɹ ɨɬɨɩɥɟɧɢɹ 

ɬɟɩɥɢɱɧɨɝɨ ɤɨɦɩɥɟɤɫɚ. ɗɬɨ ɩɨɦɨɠɟɬ ɫɧɢɡɢɬɶ ɜɥɢɹɧɢɹ ɬɟɩɥɨɣ ɜɨɞɵ ɧɚ 

ɦɢɤɪɨɤɥɢɦɚɬ ɨɡɟɪɚ. 

2. ɑɚɫɬɶ ɤɨɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɛɵɥɨ ɦɨɞɟɪɧɢɡɢɪɨɜɚɧɨ ȺɈ 

«ɋɢɛɷɧɟɪɝɨɦɚɲ» ɫ ɬɢɩɚ ȻɄɁ ɧɚ ȿɉ ɧɚ 4 ɷɧɟɪɝɨɛɥɨɤɟ. 

Ⱦɚɧɧɚɹ ɦɨɞɟɪɧɢɡɚɰɢɹ ɩɪɢɜɟɥɚ ɤ ɭɜɟɥɢɱɟɧɢɸ ɄɉȾ ɩɪɢ ɫɠɢɝɚɧɢɢ ɭɝɥɹ ɢ 

ɞɨɠёɝ ɷɥɟɦɟɧɬɨɜ ɜ ɨɬɯɨɞɹɳɢɯ ɝɚɡɨɜ. ɗɬɨ ɨɱɟɧɶ ɚɤɬɭɚɥɶɧɨ, ɬɚɤ ɤɚɤ ɢɫɩɨɥɶɡɭɟɬɫɹ 

ɛɭɪɵɣ ɭɝɨɥɶ. Ɂɚɩɚɫɵ ɭɝɥɹ ɜ Ɂɚɛɚɣɤɚɥɶɟ ɫɨɫɬɚɜɥɹɸɬ ɫɨɬɧɢ ɦɢɥɥɢɨɧɨɜ ɬɨɧɧ. 

ɉɨɬɪɟɛɥɟɧɢɟ ɫɬɚɧɰɢɟɣ ɨɤɨɥɨ 4,5 ɦɢɥɥɢɨɧɨɜ ɬɨɧɧ ɜ ɝɨɞ. ɂɫɯɨɞɹ ɢɡ ɨɝɪɨɦɧɟɣɲɢɯ 

ɡɚɩɚɫɨɜ ɤɨɬɨɪɵɯ ɯɜɚɬɢɬ ɧɚ ɛɥɢɠɚɣɲɢɟ 100 ɥɟɬ, ɪɚɛɨɬɵ  ɩɨ ɷɤɨɥɨɝɢɱɧɨɫɬɢ 

ɩɪɟɞɩɪɢɹɬɢɹ, ɚ ɬɚɤ ɠɟ ɢɧɧɨɜɚɰɢɢ ɫɢɫɬɟɦ ɫɠɢɝɚɧɢɹ ɨɱɟɧɶ ɚɤɬɭɚɥɶɧɵ. 

ɇɚ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɨɫɧɨɜɧɵɦɢ ɩɪɨɛɥɟɦɚɦɢ ɧɚ ȽɊɗɋ ɫ ɡɚɝɪɹɡɧɟɧɢɟɦ 

ɷɤɨɥɨɝɢɢ ɹɜɥɹɸɬɫɹ: 

 ɡɨɥɨɨɬɜɚɥɵ (ɟɠɟɝɨɞɧɨ 410 ɬɵɫ. ɬ.); 

 ɭɝɨɥɧɚɹ ɩɵɥɶ, ɡɨɥɚ; 

 ɦɢɤɪɨɤɥɢɦɚɬ ɜɨɞɧɨɝɨ ɛɚɫɫɟɣɧɚ. 

ȼ 2013 ɝɨɞɭ ɧɚ ȽɊɗɋ ɛɵɥɨ ɭɫɬɚɧɨɜɥɟɧɨ ɨɛɨɪɭɞɨɜɚɧɢɟ ɮɢɪɦɵ Claudius 

Peters Group ɤɨɬɨɪɨɟ ɩɨɡɜɨɥɹɟɬ ɩɪɨɢɡɜɨɞɢɬɶ ɫɭɯɨɣ ɨɬɛɨɪ ɢ ɭɞɚɥɟɧɢɟ ɡɨɥɵ ɧɚ 5 ɢ 

6 ɷɧɟɪɝɨɛɥɨɤɟ. Ⱦɚɧɧɚɹ ɬɟɯɧɨɥɨɝɢɹ ɩɨɡɜɨɥɢɥɚ ɢɫɩɨɥɶɡɨɜɚɬɶ ɡɨɥɭ ɤɚɤ ɜɬɨɪɢɱɧɨɟ 

ɫɵɪɶɟ ɞɥɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɞɨɪɨɝ ɢ ɰɟɦɟɧɬɧɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ.  
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ȿɳɟ ɨɞɧɚ ɩɪɨɛɥɟɦɚ ɷɬɨ ɨɬɤɪɵɬɚɹ ɩɥɨɳɚɞɤɚ ɯɪɚɧɟɧɢɹ ɭɝɥɹ, ɚ ɬɚɤ ɠɟ 

ɫɨɞɟɪɠɚɧɢɹ ɬɜɟɪɞɵɯ ɱɚɫɬɢɰ ɜ ɨɬɯɨɞɹɳɢɯ ɝɚɡɚɯ 3,5 ɬɨɧɧɵ ɜ ɱɚɫ ɫ ɨɞɧɨɣ ɬɨɥɶɤɨ 

ɤɨɬɟɥɶɧɨɣ ɭɫɬɚɧɨɜɤɢ ɢɡ 6 ɢɦɟɸɳɢɯɫɹ ɧɚ ɫɬɚɧɰɢɢ. ɋɨɜɦɟɫɬɧɨ ɭɝɨɥɶɧɚɹ ɩɵɥɶ ɢ 

ɡɨɥɚ ɫɨɫɬɚɜɥɹɸɬ ɮɨɧ ɨɩɚɫɧɵɣ ɞɥɹ ɡɞɨɪɨɜɶɹ ɱɟɥɨɜɟɤɚ ɢ ɞɪɭɝɢɯ ɠɢɜɵɯ 

ɨɪɝɚɧɢɡɦɨɜ. 

3. ɋɨɜɪɟɦɟɧɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ȽɈɍ ɩɨ ɬɢɩɭ ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɣ ɮɢɥɶɬɪ ɢɥɢ 

ɷɥɟɤɬɪɨɮɢɥɶɬɪ, ɩɨɡɜɨɥɢɬ ɫɧɢɡɢɬɶ ɮɨɧɨɜɵɣ ɜɵɛɪɨɫ ɢɡ ɬɪɭɛ ɜ 13 ɪɚɡ, ɚ ɤɪɵɬɵɣ 

ɫɤɥɚɞ ɫ ɫɢɫɬɟɦɨɣ ɨɪɨɲɟɧɢɹ ɫɭɳɟɫɬɜɟɧɧɨ ɭɦɟɧɶɲɢɬ ɭɧɨɫ ɭɝɨɥɶɧɨɣ ɩɵɥɢ ɧɚ 

ɦɟɫɬɧɨɫɬɢ. ɇɚ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ȽɈɍ ɦɨɞɟɪɧɢɡɢɪɨɜɚɧɵ ɧɨɜɵɦɢ ɪɨɫɫɢɣɫɤɢɦɢ ɢ 

ɡɚɪɭɛɟɠɧɵɦɢ ɪɚɡɪɚɛɨɬɤɚɦɢ. ɗɬɨ ɫɨɜɟɪɲɟɧɧɨ ɧɨɜɵɟ ɚɝɪɟɝɚɬɵ ɩɢɬɚɧɢɹ, 

ɢɝɥɨɩɪɨɛɢɜɧɨɟ ɩɨɥɨɬɧɨ ɢ ɞɪɭɝɢɟ ɤɨɦɩɥɟɤɬɭɸɳɢɟ. ɋɨɜɪɟɦɟɧɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 

ɞɥɹ ɦɟɯɚɧɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ ɦɟɬɚɥɥɚ ɩɨɡɜɨɥɹɟɬ ɩɪɨɢɡɜɨɞɢɬɶ ɛɨɥɟɟ 

ɤɚɱɟɫɬɜɟɧɧɵɟ ɨɫɧɨɜɧɵɟ ɤɨɦɩɨɧɟɧɬɵ ɷɥɟɤɬɪɨɮɢɥɶɬɪɚ, ɤɨɬɨɪɵɟ ɜɥɢɹɸɬ ɧɚ 

ɷɮɮɟɤɬɢɜɧɨɫɬɶ. ɇɨɜɨɟ ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɞɚёɬ ɜɨɡɦɨɠɧɨɫɬɶ 

ɫɦɨɞɟɥɢɪɨɜɚɬɶ ɝɚɡɨɜɵɟ ɩɨɬɨɤɢ ɢ ɩɪɨɰɟɫɫɵ ɜ ɚɩɩɚɪɚɬɚɯ ȽɈɍ, ɤɨɬɟɥɶɧɵɯ 

ɭɫɬɚɧɨɜɤɚɯ ɢ ɡɚɪɚɧɟɟ ɫɩɪɨɝɧɨɡɢɪɨɜɚɬɶ ɩɨɜɟɞɟɧɢɟ ɱɚɫɬɢɰ ɜ ɝɚɡɨɜɵɯ ɩɨɬɨɤɚɯ. ȼ 

ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɩɪɟɞɥɨɠɟɧɨ ɪɟɲɟɧɢɟ ɩɨ ɭɥɚɜɥɢɜɚɧɢɸ ɬɜɟɪɞɵɯ ɱɚɫɬɢɰ, ɫ ɩɨɦɨɳɶɸ 

ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɝɨ ɷɥɟɤɬɪɨɮɢɥɶɬɪɚ. ɉɟɪɜɵɟ ɞɜɚ ɩɨɥɹ ɫɬɚɧɞɚɪɬɧɵɟ ɫ 

ɨɫɚɞɢɬɟɥɶɧɵɦɢ ɢ ɤɨɪɨɧɢɪɭɸɳɢɦɢ ɷɥɟɦɟɧɬɚɦɢ, ɤɨɬɨɪɵɟ ɜɨɡɶɦɭɬ ɧɚ ɫɟɛɹ ɜɫɟ 

ɨɫɧɨɜɧɭɸ ɧɚɝɪɭɡɤɭ ɢ ɦɟɯɚɧɢɱɟɫɤɭɸ ɡɚɳɢɬɭ. ȼɬɨɪɵɟ ɞɜɚ ɩɨɥɹ ɤɨɦɩɥɟɤɬɭɸɬɫɹ 

ɪɭɤɚɜɚɦɢ ɞɥɹ ɛɨɥɟɟ ɬɨɧɤɨɣ ɨɱɢɫɬɤɢ. Ⱦɨɩɨɥɧɢɬɶ ɷɥɟɤɬɪɨɮɢɥɶɬɪ ɫɭɯɢɦ 

ɪɚɫɩɵɥɟɧɢɟ ɫɨɞɵ ɧɚ ɜɵɯɨɞɟ ɝɚɡɨɜ ɢɡ ɤɨɬɥɚ Na2CO3 +SO2 → Na2SO3+CO2 ɞɥɹ 

ɩɨɥɭɱɟɧɢɹ ɩɪɨɰɟɫɫɚ ɞɟɫɭɥɶɮɭɪɢɡɚɰɢɢ. ɉɪɢɦɟɧɟɧɢɟ ɢɡɜɟɫɬɢ ɧɟ ɪɟɤɨɦɟɧɞɭɟɬɫɹ, 

ɬɚɤ ɤɚɤ ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɢɡ ɪɟɚɤɰɢɢ ɛɭɞɟɬ ɜɵɞɟɥɹɬɫɹ ɜɥɚɝɚ. ɂɡɜɟɫɬɧɚ ɭɫɬɚɧɨɜɤɚ 

ɫɭɯɨɣ ɨɱɢɫɬɤɢ ɨɬɯɨɞɹɳɢɯ ɝɚɡɨɜ ɷɥɟɤɬɪɨɥɢɬɢɱɟɫɤɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ ɚɥɸɦɢɧɢɹ, 

ɪɚɡɪɚɛɨɬɚɧɧɚɹ ɈȺɈ «ɋɢɛȼȺɆɂ», ɧɚ ɛɚɡɟ ɚɛɫɨɪɛɢɪɭɸɳɟɝɨ ɜɟɳɟɫɬɜɚ ɝɥɢɧɨɡёɦ. 

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɭɥɚɜɥɢɜɚɧɢɟ ɫɟɪɵ ɜ ɪɭɤɚɜɧɵɯ ɚɩɩɚɪɚɬɚɯ ɬɚɤ ɠɟ 

ɩɨɞɬɜɟɪɠɞɚɟɬɫɹ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɦɢ ɪɚɛɨɬɚɦɢ ɋɎɍ [22] ȼ ɫɜɹɡɢ ɫ ɜɵɲɟ 

ɢɡɥɨɠɟɧɧɵɦ, ɫɱɢɬɚɸ ɱɬɨ ɪɚɡɪɚɛɨɬɤɚ ɬɟɯɧɨɥɨɝɢɢ ɭɥɚɜɥɢɜɚɧɢɹ ɫɟɪɵ ɧɚ 
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ɩɪɟɞɩɪɢɹɬɢɹɯ ɷɧɟɪɝɟɬɢɤɢ, ɫɭɯɢɦ ɫɩɨɫɨɛɨɦ ɦɨɠɟɬ ɛɵɬɶ ɪɟɚɥɢɡɨɜɚɧɚ ɧɚ ɛɚɡɟ 

ɩɨɥɭɱɟɧɧɨɝɨ ɨɩɵɬɚ ɧɚ ɰɜɟɬɧɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ.  
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