
 

 

Ɏɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɚɜɬɨɧɨɦɧɨɟ  
ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ ɭɱɪɟɠɞɟɧɢɟ 

 ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ 
 «ɋɂȻɂɊɋɄɂɃ ɎȿȾȿɊȺɅɖɇɕɃ ɍɇɂȼȿɊɋɂɌȿɌ»  

ɂɧɠɟɧɟɪɧɨ-ɫɬɪɨɢɬɟɥɶɧɵɣ ɢɧɫɬɢɬɭɬ  
ɢɧɫɬɢɬɭɬ  

«ɋɬɪɨɢɬɟɥɶɧɵɟ ɦɚɬɟɪɢɚɥɵ ɢ ɬɟɯɧɨɥɨɝɢɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ»  
ɤɚɮɟɞɪɚ 

 

 

 

 

 

 

ȻȺɄȺɅȺȼɊɋɄȺə ɊȺȻɈɌȺ 

ȼ ɜɢɞɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɪɚɛɨɬɵ 

08.03.01 «ɋɬɪɨɢɬɟɥɶɫɬɜɨ» 
Кɨɞ – ɧɚɢɦɟɧɨɜɚɧɢɟ ɧɚɩɪɚɜɥɟɧɢя 

ɐɟɯ ɩɨ ɩɪɨɢɡɜɨɞɫɬɜɭ ɩɥɢɬ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɞɥɹ ɩɨɤɪɵɬɢɣ ɝɨɪɨɞɫɤɢɯ ɞɨɪɨɝ 

 

Ɋɭɤɨɜɨɞɢɬɟɥɶ    __________               ɤɚɧɞ. ɬɟɯɧ. ɧɚɭɤ, ɞɨɰɟɧɬ ɋ.ȼ. Ⱦɪɭɠɢɧɤɢɧ 
                            ɉɨɞɩɢɫɶ, ɞɚɬɚ                 Ⱦɨɥɠɧɨɫɬɶ, ɭɱɟɧɚɹ ɫɬɟɩɟɧɶ  ɢɧɢɰɢɚɥɵ ɮɚɦɢɥɢɹ 

 
ȼɵɩɭɫɤɧɢɤɢ     __________                                                            ȿ.Ɉ. Ȼɨɥɨɬɨɜ 
                            ɉɨɞɩɢɫɶ, ɞɚɬɚ                                                                 ɢɧɢɰɢɚɥɵ ɮɚɦɢɥɢɹ 

 
                           _____________                                                      Ⱥ.Ⱥ. ɒɩɚɤɨɜ  
                            ɉɨɞɩɢɫɶ, ɞɚɬɚ                                                                 ɢɧɢɰɢɚɥɵ ɮɚɦɢɥɢɹ 
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Ɏɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɚɜɬɨɧɨɦɧɨɟ  
ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ ɭɱɪɟɠɞɟɧɢɟ 

 ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ 
 «ɋɂȻɂɊɋɄɂɃ ɎȿȾȿɊȺɅɖɇɕɃ ɍɇɂȼȿɊɋɂɌȿɌ»  

ɂɧɠɟɧɟɪɧɨ-ɫɬɪɨɢɬɟɥɶɧɵɣ ɢɧɫɬɢɬɭɬ  
ɢɧɫɬɢɬɭɬ  

«ɋɬɪɨɢɬɟɥɶɧɵɟ ɦɚɬɟɪɢɚɥɵ ɢ ɬɟɯɧɨɥɨɝɢɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ»  
ɤɚɮɟɞɪɚ 

 

                                                                              ɍɌȼȿɀȾȺɘ 

                                                                              Ɂɚɜɟɞɭɸɳɢɣ ɤɚɮɟɞɪɨɣ 

                                                                               _________     ɂ.Ƚ. ȿɧɞɠɢɟɜɫɤɚɹ 
                                                                                  ɩɨɞɩɢɫɶ          ɢɧɢɰɢɚɥɵ ɮɚɦɢɥɢɹ    
                                                    

                                                                       «__» _____ 2020 ɝ
 

 

 

 

 

 

ɁȺȾȺɇɂȿ 

ɇȺ ȼɕɉɍɋɄɇɍɘ ɄȼȺɅɂɎɂɄȺɐɂɈɇɇɍɘ ɊȺȻɈɌɍ  

ȼ ɮɨɪɦɟ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɵ 

 

 
 
 
 
 
 
 
 
 
 



 

 

ɋɬɭɞɟɧɬɭ Ȼɨɥɨɬɨɜɭ ȿɜɝɟɧɢɸ Ɉɥɟɝɨɜɢɱɭ  

ɮɚɦɢɥɢɹ, ɢɦɹ ɨɬɱɟɫɬɜɨ 

ɋɬɭɞɟɧɬɭ ɒɩɚɤɨɜɭ Ⱥɧɞɪɟɸ Ⱥɧɞɪɟɟɜɢɱɭ 

ɮɚɦɢɥɢɹ, ɢɦɹ ɨɬɱɟɫɬɜɨ 

Ƚɪɭɩɩɚ ɋȻ16–41Ȼɉ ɇɚɩɪɚɜɥɟɧɢɟ (ɩɪɨɮɢɥɶ)     08.03.01.17 

                       (ɧɨɦɟɪ)                                                                (ɤɨɞ) 

«ɋɬɪɨɢɬɟɥɶɫɬɜɨ» – ɩɪɨɮɢɥɶ «Ɍɟɯɧɨɥɨɝɢɹ ɛɟɬɨɧɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ»          
                                                ɧɚɢɦɟɧɨɜɚɧɢɟ 

Ɍɟɦɚ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ: ɐɟɯ ɩɨ ɩɪɨɢɡɜɨɞɫɬɜɭ ɩɥɢɬ 

ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɞɥɹ ɩɨɤɪɵɬɢɣ ɝɨɪɨɞɫɤɢɯ ɞɨɪɨɝ 

ɍɬɜɟɪɠɞɟɧɚ ɩɪɢɤɚɡɨɦ ɩɨ ɭɧɢɜɟɪɫɢɬɟɬɭ № 7679/ɋ ɨɬ 11.06.2020 

Ɋɭɤɨɜɨɞɢɬɟɥɶ ȼɄɊ ɋ.ȼ.Ⱦɪɭɠɢɧɤɢɧ,ɤɚɧɞ ɬɟɯɧ. ɧɚɭɤ, ɞɨɰɟɧɬ ɤɚɮɟɞɪɵ ɋɆɢɌɋ 
ɂɋɂ ɋɎɍ                                    ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢя, ɭɱёɧɨɟ ɡɜɚɧɢɟ, ɞɨɥɠɧɨɫɬɶ ɢ 
ɦɟɫɬɨ ɪɚɛɨɬɵ 
Ʉɨɧɫɭɥɶɬɚɧɬ ȿ.ɋ.Ɍɭɪɵɲɟɜɚ,ɤɚɧɞ. ɬɟɯɧ. ɧɚɭɤ, ɞɨɰɟɧɬ ɤɚɮɟɞɪɵ ɋɆɢɌɋ ɂɋɂ ɋɎɍ   
                       ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢя, ɭɱёɧɨɟ ɡɜɚɧɢɟ, ɞɨɥɠɧɨɫɬɶ ɢ  ɦɟɫɬɨ ɪɚɛɨɬɵ 
 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ȼɄɊ ɛɚɤɚɥɚɜɪɚ: ɍɫɥɨɜɧɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ 20000 

ɦ3 ɜ ɝɨɞ, ɪɚɡɪɚɛɨɬɚɬɶ ɬɟɯɧɨɥɨɝɢɱɟɫɤɭɸ ɥɢɧɢɸ ɩɨ ɩɪɨɢɡɜɨɞɫɬɜɭ ɞɨɪɨɠɧɵɯ 

ɩɥɢɬ ɩɨ ɩɨɬɨɱɧɨ-ɚɝɪɟɝɚɬɧɨɣ ɬɟɯɧɨɥɨɝɢɢ. 

ɉɟɪɟɱɟɧɶ ɪɚɡɞɟɥɨɜ ȼɄɊ ɛɚɤɚɥɚɜɪɚ ɜɜɟɞɟɧɢɟ, ɫɨɫɬɨɹɧɢɟ ɜɨɩɪɨɫɚ, 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɱɚɫɬɶ, ɡɚɤɥɸɱɟɧɢɟ, ɫɩɢɫɨɤ ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ. 

ɉɟɪɟɱɟɧɶ ɝɪɚɮɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɱɚɫɬɶ – 10 ɥɢɫɬɨɜ. 
 
Ɋɭɤɨɜɨɞɢɬɟɥɶ ȼɄɊ                                                           ________          ɋ.ȼ. Ⱦɪɭɠɢɧɤɢɧ 
                                                                                           ɉɨɞɩɢɫɶ          ɢɧɢɰɢɚɥɵ ɮɚɦɢɥɢɹ 
 
Ʉɨɧɫɭɥɶɬɚɧɬ                                                                     ________          ȿ.ɋ. Ɍɭɪɵɲɟɜɚ 
                                                                                          ɉɨɞɩɢɫɶ          ɢɧɢɰɢɚɥɵ ɮɚɦɢɥɢɹ 
 
Ɂɚɞɚɧɢɟ ɩɪɢɧɹɥɢ ɤ ɢɫɩɨɥɧɟɧɢɸ                                     ________           ȿ.Ɉ. Ȼɨɥɨɬɨɜ 
                                                                                           ɉɨɞɩɢɫɶ            ɢɧɢɰɢɚɥɵ ɮɚɦɢɥɢɹ 
 
                                                                                           _________         Ⱥ.Ⱥ. ɒɩɚɤɨɜ  
                                                                                           ɉɨɞɩɢɫɶ            ɢɧɢɰɢɚɥɵ ɮɚɦɢɥɢɹ 
 
 
 

«__» _____ 2020 ɝ.



 

 

ɊȿɎȿɊȺɌ 
 

   ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɩɨ ɬɟɦɟ «ɐɟɯ ɩɨ ɩɪɨɢɡɜɨɞɫɬɜɭ 

ɩɥɢɬ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɞɥɹ ɩɨɤɪɵɬɢɣ ɝɨɪɨɞɫɤɢɯ ɞɨɪɨɝ» ɫɨɞɟɪɠɢɬ 85 ɫɬɪɚɧɢɰ 

ɬɟɤɫɬɨɜɨɝɨ ɞɨɤɭɦɟɧɬɚ, 12 ɪɢɫɭɧɤɨɜ, 12 ɬɚɛɥɢɰ, 10 ɱɟɪɬɟɠɟɣ ɮɨɪɦɚɬɚ Ⱥ1, 33 

ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɚ. 

ȾɈɊɈɀɇɕȿ ɉɅɂɌɕ, ɉɈɌɈɑɇɈ-ȺȽɊȿȽȺɌɇȺə ɌȿɏɇɈɅɈȽɂə, 

ɉɊɈɂɁȼɈȾɋɌɈ ɉɅɂɌ, ɊȺɁɊȺȻɈɌɄȺ ɌȿɏɇɈɅɈȽɂɑȿɋɄɈɃ ɋɏȿɆɕ. 

Ɉɛɴɟɤɬ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ – ɐɟɯ ɩɨ ɩɪɨɢɡɜɨɞɫɬɜɭ ɞɨɪɨɠɧɵɯ ɩɥɢɬ 

ɐɟɥɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ: 

– Ɋɚɫɫɦɨɬɪɟɬɶ ɚɤɬɭɚɥɶɧɨɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɩɥɢɬ ɞɥɹ 

ɩɨɤɪɵɬɢɹ ɝɨɪɨɞɫɤɢɯ ɞɨɪɨɝ; 

–  ɉɨɞɨɛɪɚɬɶ ɷɮɮɟɤɬɢɜɧɵɣ ɫɨɫɬɚɜ ɛɟɬɨɧɚ, ɩɨɡɜɨɥɹɸɳɢɣ ɦɚɤɫɢɦɚɥɶɧɨ 

ɭɥɭɱɲɢɬɶ ɤɚɱɟɫɬɜɨ ɝɨɬɨɜɵɯ ɢɡɞɟɥɢɣ; 

–   ȼɵɛɪɚɬɶ ɧɚɢɛɨɥɟɟ ɩɨɞɯɨɞɹɳɭɸ ɢ ɷɮɮɟɤɬɢɜɧɭɸ ɫɯɟɦɭ ɩɪɨɢɡɜɨɞɫɬɜɚ, 

ɚ ɬɚɤɠɟ ɬɟɯɧɨɥɨɝɢɱɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɱɬɨ ɩɨɡɜɨɥɢɬ ɪɚɰɢɨɧɚɥɶɧɨ ɪɚɫɯɨɞɨɜɚɬɶ 

ɡɚɬɪɚɱɢɜɚɟɦɵɟ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɪɟɫɭɪɫɵ. 

ȼ Ʉɪɚɫɧɨɹɪɫɤɨɦ ɤɪɚɟ ɢ Ʉɪɚɫɧɨɹɪɫɤɟ ɜ ɰɟɥɨɦ ɜɨɩɪɨɫ ɨ ɤɚɱɟɫɬɜɟ 

ɞɨɪɨɠɧɨɝɨ ɩɨɤɪɵɬɢɹ ɜɟɫɶɦɚ ɚɤɬɭɚɥɟɧ. ȼ ɭɫɥɨɜɢɹɯ ɪɟɡɤɨ-ɤɨɧɬɢɧɟɧɬɚɥɶɧɨɝɨ 

ɤɥɢɦɚɬɚ, ɚ ɬɚɤɠɟ ɩɨɫɬɨɹɧɧɵɯ ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɧɚɝɪɭɡɨɤ ɞɨɪɨɠɧɨɟ ɩɨɤɪɵɬɢɟ 

ɧɚ ɨɫɧɨɜɟ ɚɫɮɚɥɶɬɨɛɟɬɨɧɚ ɜ ɤɨɪɨɬɤɢɟ ɫɪɨɤɢ ɞɟɮɨɪɦɢɪɭɟɬɫɹ, ɜ ɧёɦ 

ɨɛɪɚɡɭɸɬɫɹ ɬɪɟɳɢɧɵ, ɨɧɨ ɫɬɪɟɦɢɬɟɥɶɧɨ ɪɚɡɪɭɲɚɟɬɫɹ. ɗɬɨ ɩɪɨɢɫɯɨɞɢɬ ɢɡ-ɡɚ 

ɧɚɥɢɱɢɹ ɛɢɬɭɦɚ ɜ ɫɨɫɬɚɜɟ ɞɚɧɧɨɝɨ ɜɢɞɚ ɩɨɤɪɵɬɢɹ. 

ɍɱɢɬɵɜɚɹ ɜɫё ɜɵɲɟɫɤɚɡɚɧɧɨɟ, ɦɨɠɧɨ ɭɜɟɪɟɧɧɨ ɫɤɚɡɚɬɶ, ɱɬɨ 

ɩɪɢɦɟɧɟɧɢɟ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɩɥɢɬ ɞɥɹ ɩɨɤɪɵɬɢɹ ɝɨɪɨɞɫɤɢɯ ɞɨɪɨɝ ɜɡɚɦɟɧ 

ɚɫɮɚɥɶɬɨɛɟɬɨɧɚ ɹɜɥɹɟɬɫɹ ɞɨɫɬɚɬɨɱɧɨ ɷɮɮɟɤɬɢɜɧɵɦ ɪɟɲɟɧɢɟɦ. Ⱦɨɪɨɠɧɵɟ 

ɩɥɢɬɵ ɢɦɟɸɬ ɛɨɥɟɟ ɩɥɨɬɧɭɸ ɢ ɩɪɨɱɧɭɸ ɫɬɪɭɤɬɭɪɭ, ɨɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ ɩɨɪ ɜ 

ɧɢɯ ɧɢɡɤɨɟ, ɜɫё ɷɬɨ ɩɨɡɜɨɥɹɟɬ ɢɦ ɩɟɪɟɧɨɫɢɬɶ ɤɥɢɦɚɬɢɱɟɫɤɢɟ ɧɚɝɪɭɡɤɢ ɢ 

ɧɚɝɪɭɡɤɢ ɬɪɚɧɫɩɨɪɬɚ ɜ ɬɟɱɟɧɢɟ ɛɨɥɶɲɨɝɨ ɫɪɨɤɚ.  
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ȼȼȿȾȿɇɂȿ 

 

ȼ ɧɚɲɢ ɞɧɢ ɝɨɪɨɞɫɤɢɟ ɞɨɪɨɝɢ, ɚ ɬɚɤɠɟ ɬɪɚɫɫɵ ɫɨɟɞɢɧɹɸɳɢɟ 

ɧɚɫɟɥёɧɧɵɟ ɩɭɧɤɬɵ ɜ ɨɛɹɡɚɬɟɥɶɧɨɦ ɩɨɪɹɞɤɟ ɧɟɨɛɯɨɞɢɦɨ ɩɨɤɪɵɜɚɬɶ, ɱɬɨɛɵ 

ɨɛɟɫɩɟɱɢɬɶ ɦɚɤɫɢɦɚɥɶɧɨ ɭɞɨɛɧɵɣ ɩɪɨɟɡɞ ɚɜɬɨɦɨɛɢɥɶɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ. 

ɋɚɦɵɦ ɩɨɩɭɥɹɪɧɵɦ ɞɨɪɨɠɧɵɦ ɩɨɤɪɵɬɢɟɦ ɹɜɥɹɟɬɫɹ ɚɫɮɚɥɶɬɨɛɟɬɨɧɧɨɟ 

ɜɜɢɞɭ ɟɝɨ ɧɢɡɤɨɣ ɫɬɨɢɦɨɫɬɢ. 

Ⱦɨɥɝɨɜɟɱɧɨɫɬɶ ɬɚɤɨɝɨ ɩɨɤɪɵɬɢɹ ɜɟɫɶɦɚ ɧɢɡɤɚɹ, ɨɫɨɛɟɧɧɨ ɜ ɪɟɝɢɨɧɚɯ ɫ 

ɬɹɠёɥɵɦɢ ɤɥɢɦɚɬɢɱɟɫɤɢɦɢ ɭɫɥɨɜɢɹɦɢ. Ʉ ɬɚɤɢɦ ɪɟɝɢɨɧɚɦ ɦɨɠɧɨ ɨɬɧɟɫɬɢ ɢ 

Ʉɪɚɫɧɨɹɪɫɤɢɣ ɤɪɚɣ ɫ ɟɝɨ ɪɟɡɤɨ-ɤɨɧɬɢɧɟɧɬɚɥɶɧɵɦ ɤɥɢɦɚɬɨɦ. Ȼɢɬɭɦ, ɤɨɬɨɪɵɣ 

ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɤɨɦɩɨɧɟɧɬɨɜ ɚɫɮɚɥɶɬɨɛɟɬɨɧɧɨɣ ɫɦɟɫɢ, ɛɵɫɬɪɨ 

ɪɚɡɪɭɲɚɟɬɫɹ ɩɨɞ ɜɨɡɞɟɣɫɬɜɢɟɦ ɧɢɡɤɢɯ ɬɟɦɩɟɪɚɬɭɪ ɢ ɢɫɬɢɪɚɸɳɢɯ ɧɚɝɪɭɡɨɤ ɨɬ 

ɤɨɥёɫ ɚɜɬɨɦɨɛɢɥɶɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ. 

ȼɟɫɶɦɚ ɷɮɮɟɤɬɢɜɧɨɣ ɚɥɶɬɟɪɧɚɬɢɜɨɣ ɞɚɧɧɨɝɨ ɩɨɤɪɵɬɢɹ ɹɜɥɹɟɬɫɹ 

ɩɪɢɦɟɧɟɧɢɟ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɞɨɪɨɠɧɵɯ ɩɥɢɬ. Ɂɚɬɪɚɬɵ ɧɚ ɭɫɬɪɨɣɫɬɜɨ 

ɩɨɤɪɵɬɢɹ ɢɡ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɩɥɢɬ ɜɵɲɟ, ɱɟɦ ɩɪɢ ɭɫɬɪɨɣɫɬɜɟ ɟɝɨ ɢɡ 

ɚɫɮɚɥɶɬɨɛɟɬɨɧɚ, ɧɨ ɜ ɬɨ ɠɟ ɜɪɟɦɹ ɞɨɥɝɨɜɟɱɧɨɫɬɶ ɬɚɤɢɯ ɩɨɤɪɵɬɢɣ 

ɡɧɚɱɢɬɟɥɶɧɨ ɜɵɲɟ, ɱɬɨ ɩɨɜɵɲɚɟɬ ɫɪɨɤ ɢɯ ɫɥɭɠɛɵ ɢ ɭɫɬɪɚɧɹɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ 

ɪɟɝɭɥɹɪɧɨɝɨ ɪɟɦɨɧɬɚ. 

ɀɟɥɟɡɨɛɟɬɨɧɧɵɟ ɩɥɢɬɵ ɞɥɹ ɩɨɤɪɵɬɢɹ ɝɨɪɨɞɫɤɢɯ ɞɨɪɨɝ ɦɨɠɧɨ 

ɢɡɝɨɬɚɜɥɢɜɚɬɶ ɫ ɧɚɩɪɹɠёɧɧɨɣ ɢ ɧɟɧɚɩɪɹɠёɧɧɨɣ ɚɪɦɚɬɭɪɨɣ. ɋɨɜɦɟɫɬɧɚɹ 

ɪɚɛɨɬɚ ɬɹɠёɥɨɝɨ ɛɟɬɨɧɚ ɜɵɫɨɤɨɝɨ ɤɥɚɫɫɚ ɢ ɚɪɦɚɬɭɪɵ, ɨɛɟɫɩɟɱɢɜɚɟɬ ɞɚɧɧɵɦ 

ɢɡɞɟɥɢɹɦ ɜɵɫɨɤɢɟ ɩɪɨɱɧɨɫɬɧɵɟ ɩɨɤɚɡɚɬɟɥɢ. 

Ƚɥɚɜɧɵɦ ɩɨɤɚɡɚɬɟɥɟɦ ɞɨɥɝɨɜɟɱɧɨɫɬɢ ɥɸɛɨɝɨ ɛɟɬɨɧɧɨɝɨ ɢ 

ɠɟɥɟɡɨɛɟɬɨɧɧɨɝɨ ɢɡɞɟɥɢɹ ɹɜɥɹɟɬɫɹ ɟɝɨ ɩɨɪɢɫɬɨɫɬɶ, ɜ ɱɚɫɬɧɨɫɬɢ ɨɛɳɢɣ ɨɛɴёɦ 

ɨɬɤɪɵɬɵɯ ɩɨɪ ɢ ɤɚɩɢɥɥɹɪɨɜ. ɉɪɢ ɛɨɥɶɲɨɦ ɢɯ ɤɨɥɢɱɟɫɬɜɟ, ɜɨɞɨɩɨɝɥɨɳɟɧɢɟ 

ɢɡɞɟɥɢɹ ɛɭɞɟɬ ɜɵɫɨɤɢɦ, ɱɬɨ ɧɟɝɚɬɢɜɧɨ ɫɤɚɠɟɬɫɹ ɧɚ ɟɝɨ ɦɨɪɨɡɨɫɬɨɣɤɨɫɬɢ. ɂɡ-

ɡɚ ɧɟɨɞɧɨɪɨɞɧɨɫɬɢ ɩɨɜɟɪɯɧɨɫɬɢ ɢɡɞɟɥɢɹ, ɟɝɨ ɫɨɩɪɨɬɢɜɥɹɟɦɨɫɬɶ ɢɫɬɢɪɚɸɳɢɦ 

ɧɚɝɪɭɡɤɚɦ ɛɭɞɟɬ ɡɧɚɱɢɬɟɥɶɧɨ ɫɧɢɠɟɧɚ, ɱɬɨ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɢɧɬɟɧɫɢɜɧɨɦɭ 

ɪɚɡɪɭɲɟɧɢɸ ɢɡɞɟɥɢɹ. 
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ɂɡ ɜɵɲɟɫɤɚɡɚɧɧɨɝɨ ɫɥɟɞɭɟɬ, ɱɬɨ ɞɥɹ ɩɨɜɵɲɟɧɢɹ ɞɨɥɝɨɜɟɱɧɨɫɬɢ 

ɞɨɪɨɠɧɵɯ ɩɥɢɬ ɧɟɨɛɯɨɞɢɦɨ ɦɚɤɫɢɦɚɥɶɧɨ ɫɧɢɡɢɬɶ ɱɢɫɥɨ ɨɬɤɪɵɬɵɯ ɩɨɪ ɢ 

ɤɚɩɢɥɥɹɪɨɜ. ɗɬɨ ɞɨɫɬɢɝɚɟɬɫɹ ɩɪɢɦɟɧɟɧɢɟɦ ɩɥɚɫɬɢɮɢɰɢɪɭɸɳɢɯ ɢ 

ɜɨɡɞɭɯɨɜɨɜɥɟɤɚɸɳɢɯ ɞɨɛɚɜɨɤ, ɪɚɡɪɚɜɧɢɜɚɟɦ ɩɨɜɟɪɯɧɨɫɬɢ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ 

ɩɪɢ ɮɨɪɦɨɜɚɧɢɢ. 

ȼɜɟɞɟɧɢɟɦ ɜ ɫɨɫɬɚɜ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ ɩɥɚɫɬɢɮɢɰɢɪɭɸɳɢɯ ɞɨɛɚɜɨɤ 

ɦɨɠɧɨ ɫɧɢɡɢɬɶ ɨɛɳɢɣ ɪɚɫɯɨɞ ɜɨɞɵ, ɱɬɨ ɩɨɡɜɨɥɢɬ ɫɧɢɡɢɬɶ ɨɛɴёɦ ɫɜɨɛɨɞɧɨɣ 

ɜɨɞɵ (ɧɟ ɭɱɚɫɬɜɭɟɬ ɜ ɩɪɨɰɟɫɫɟ ɝɢɞɪɚɬɚɰɢɢ), ɩɪɢ ɢɫɩɚɪɟɧɢɢ ɤɨɬɨɪɨɣ 

ɨɛɪɚɡɭɸɬɫɹ ɩɨɪɵ. ɂɡ ɷɬɨɝɨ ɫɥɟɞɭɟɬ,  ɱɬɨ ɜɜɟɞɟɧɢɟ ɩɥɚɫɬɢɮɢɰɢɪɭɸɳɢɯ 

ɞɨɛɚɜɨɤ ɫɧɢɠɚɟɬ ɨɛɳɟɟ ɱɢɫɥɨ ɩɨɪ ɜ ɝɨɬɨɜɨɦ ɢɡɞɟɥɢɢ. 

ɐɟɥɶɸ ɩɪɢɦɟɧɟɧɢɹ ɜɨɡɞɭɯɨɜɨɜɥɟɤɚɸɳɢɯ ɞɨɛɚɜɨɤ ɹɜɥɹɟɬɫɹ ɫɧɢɠɟɧɢɟ 

ɨɛɳɟɝɨ ɱɢɫɥɚ ɨɬɤɪɵɬɵɯ ɩɨɪ ɡɚ ɫɱёɬ ɨɛɪɚɡɨɜɚɧɢɹ ɡɚɦɤɧɭɬɨɣ ɩɨɪɢɫɬɨɫɬɢ ɜ 

ɝɥɭɛɢɧɟ ɢɡɞɟɥɢɹ. 

Ɋɚɡɪɚɜɧɢɜɚɧɢɟ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ ɜ ɩɪɨɰɟɫɫɟ ɮɨɪɦɨɜɚɧɢɹ ɩɨɡɜɨɥɹɟɬ 

ɡɧɚɱɢɬɟɥɶɧɨ ɫɧɢɡɢɬɶ ɪɢɫɤ ɨɛɪɚɡɨɜɚɧɢɹ ɪɚɤɨɜɢɧ, ɧɚɥɢɱɢɟ ɤɨɬɨɪɵɯ ɦɨɠɟɬ 

ɜɟɫɶɦɚ ɧɟɝɚɬɢɜɧɨ ɫɤɚɡɚɬɶɫɹ ɧɚ ɫɨɩɪɨɬɢɜɥɟɧɢɢ ɢɡɞɟɥɢɹ ɢɫɬɢɪɚɸɳɢɦ 

ɧɚɝɪɭɡɤɚɦ. 

ɉɪɢɦɟɧɟɧɢɟ ɦɹɝɤɨɝɨ ɪɟɠɢɦɚ ɌȼɈ (t ɧɟ ɜɵɲɟ 70 °ɋ) ɩɨɡɜɨɥɹɟɬ 

ɩɨɜɵɫɢɬɶ ɬɪɟɳɢɧɨɫɬɨɣɤɨɫɬɶ ɢɡɞɟɥɢɹ, ɡɚ ɫɱёɬ ɛɨɥɟɟ ɪɚɡɦɟɪɟɧɧɨɝɨ ɩɪɨɬɟɤɚɧɢɹ 

ɩɪɨɰɟɫɫɚ ɝɢɞɪɚɬɚɰɢɢ ɰɟɦɟɧɬɧɨɝɨ ɤɚɦɧɹ.  ɗɬɨ ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ ɬɚɤɠɟ ɩɨɜɵɲɚɟɬ 

ɞɨɥɝɨɜɟɱɧɨɫɬɶ ɝɨɬɨɜɨɝɨ ɢɡɞɟɥɢɹ. 

ɐɟɥɶ ɪɚɛɨɬɵ: Ɂɚɩɪɨɟɤɬɢɪɨɜɚɬɶ ɰɟɯ ɩɨ ɩɪɨɢɡɜɨɞɫɬɜɭ ɩɥɢɬ 

ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɞɥɹ ɩɨɤɪɵɬɢɣ ɝɨɪɨɞɫɤɢɯ ɞɨɪɨɝ 

Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ ɩɨɫɬɚɜɥɟɧɧɨɣ ɰɟɥɢ ɧɟɨɛɯɨɞɢɦɨ ɪɟɲɢɬɶ ɫɥɟɞɭɸɳɢɟ 

ɩɪɚɤɬɢɱɟɫɤɢɟ ɡɚɞɚɱɢ: 

1. ɉɪɢɜɟɫɬɢ ɪɚɫɱёɬ ɫɨɫɬɚɜɚ ɛɟɬɨɧɚ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɤɚɱɟɫɬɜɟɧɧɵɯ 

ɫɵɪɶɟɜɵɯ ɦɚɬɟɪɢɚɥɨɜ ɢ ɞɨɛɚɜɨɤ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɞɨɪɨɠɧɵɯ ɩɥɢɬ; 

2. ȼɵɛɪɚɬɶ ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɭɸ ɫɯɟɦɭ ɩɪɨɢɡɜɨɞɫɬɜɚ ɞɨɪɨɠɧɵɯ 

ɩɥɢɬ, ɩɨɞɨɛɪɚɬɶ ɪɟɠɢɦ ɌȼɈ; 

3. Ɋɚɫɫɱɢɬɚɬɶ ɢ ɩɨɞɨɛɪɚɬɶ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ; 
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4. Ɂɚɩɪɨɟɤɬɢɪɨɜɚɬɶ ɰɟɯ ɩɨ ɩɪɨɢɡɜɨɞɫɬɜɭ ɩɥɢɬ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɞɥɹ 

ɩɨɤɪɵɬɢɣ ɝɨɪɨɞɫɤɢɯ ɞɨɪɨɝ. 
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ȽɅȺȼȺ 1 ɋɈɋɌɈəɇɂȿ ȼɈɉɊɈɋȺ 

 

ɀɟɥɟɡɨɛɟɬɨɧ – ɫɬɪɨɢɬɟɥɶɧɵɣ ɦɚɬɟɪɢɚɥ, ɫɨɫɬɨɹɳɢɣ ɢɡ ɛɟɬɨɧɚ ɢ ɫɬɚɥɢ, 

ɤɨɬɨɪɵɣ ɮɭɧɤɰɢɨɧɢɪɭɟɬ ɩɨɞ ɧɚɝɪɭɡɤɨɣ ɤɚɤ ɨɛɳɚɹ ɫɢɫɬɟɦɚ. ɋɨɜɨɤɭɩɧɨɫɬɶ ɜ 

ɠɟɥɟɡɨɛɟɬɨɧɟ ɞɜɭɯ ɪɚɡɧɵɯ ɩɨ ɫɬɪɭɤɬɭɪɟ ɢ ɮɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɦ ɫɜɨɣɫɬɜɚɦ 

ɦɚɬɟɪɢɚɥɨɜ ɝɚɪɚɧɬɢɪɭɟɬ ɩɨɜɵɲɟɧɢɟ ɫɥɚɛɨ ɪɚɛɨɬɚɸɳɟɝɨ ɧɚ ɪɚɫɬɹɠɟɧɢɟ 

ɛɟɬɨɧɚ, ɫɬɚɥɶɧɨɣ ɚɪɦɚɬɭɪɨɣ, ɤɨɬɨɪɚɹ ɜ ɨɞɢɧɚɤɨɜɨɣ ɦɟɪɟ ɯɨɪɨɲɨ 

ɫɨɩɪɨɬɢɜɥɹɟɬɫɹ ɢ ɪɚɫɬɹɠɟɧɢɸ, ɢ ɫɠɚɬɢɸ, ɜɨɫɩɨɥɧɹɹ ɧɟɞɨɱɟɬɵ ɛɟɬɨɧɚ ɤɚɤ 

ɤɨɧɫɬɪɭɤɰɢɨɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ. ɇɟɫɭɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɠɟɥɟɡɨɛɟɬɨɧɚ ɡɚɜɢɫɢɬ ɨɬ 

ɤɨɥɢɱɟɫɬɜɚ ɚɪɦɚɬɭɪɵ: ɚɪɦɢɪɨɜɚɧɢɟ 1–2% ɨɬ ɩɥɨɳɚɞɢ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ 

ɢɡɝɢɛɚɟɦɨɝɨ ɷɥɟɦɟɧɬɚ ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɩɨɜɵɫɢɬɶ ɟɝɨ ɧɟɫɭɳɭɸ ɫɩɨɫɨɛɧɨɫɬɶ 

ɩɪɢɛɥɢɡɢɬɟɥɶɧɨ ɜ 20 ɪɚɡ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɢɡɞɟɥɢɟɦ ɢɡ ɱɢɫɬɨɝɨ ɛɟɬɨɧɚ. 

ɇɚɥɢɱɢɟ ɚɪɦɚɬɭɪɵ ɜ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɫɠɚɬɵɯ ɤɨɥɨɧɧɚɯ (ɫɬɨɣɤɚɯ) ɞɚёɬ 

ɜɨɡɦɨɠɧɨɫɬɶ ɫɨɤɪɚɬɢɬɶ ɢɯ ɩɨɩɟɪɟɱɧɵɟ ɪɚɡɦɟɪɵ.  

Ɉɫɧɨɜɧɨɣ ɫɨɜɦɟɫɬɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɶɸ ɛɟɬɨɧɚ ɢ ɚɪɦɚɬɭɪɵ ɹɜɥɹɟɬɫɹ 

ɨɛɥɚɞɚɧɢɟ ɫɰɟɩɥɟɧɢɟɦ ɦɟɠɞɭ ɧɢɦɢ. Ɂɧɚɱɟɧɢɟ ɫɰɟɩɥɟɧɢɹ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ 

ɚɪɦɚɬɭɪɵ ɧɚɯɨɞɢɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɥɟɞɭɸɳɢɯ ɮɚɤɬɨɪɨɜ: ɦɟɯɚɧɢɱɟɫɤɨɝɨ 

ɡɚɰɟɩɥɟɧɢɹ ɩɟɪɢɨɞɢɱɟɫɤɨɝɨ ɩɪɨɮɢɥɹ ɚɪɦɚɬɭɪɵ ɡɚ ɛɟɬɨɧ (70–80% ɨɬ ɨɛɳɢɯ 

ɫɞɜɢɝɨɜɵɯ ɭɫɢɥɢɣ); ɚɞɝɟɡɢɢ ɛɟɬɨɧɚ ɤ ɚɪɦɚɬɭɪɟ. ɋ ɰɟɥɶɸ ɭɜɟɥɢɱɟɧɢɹ 

ɫɰɟɩɥɟɧɢɹ ɝɥɚɞɤɨɣ ɚɪɦɚɬɭɪɵ ɫ ɛɟɬɨɧɨɦ ɧɚ ɤɨɧɰɚɯ ɫɬɟɪɠɧɟɣ ɜ ɨɬɞɟɥɶɧɵɯ 

ɫɥɭɱɚɹɯ ɭɫɬɪɚɢɜɚɸɬ ɡɚɝɢɛɵ ɢ ɤɪɸɤɢ. ɇɚɩɪɹɝɚɟɦɭɸ ɚɪɦɚɬɭɪɭ ɤɪɟɩɹɬ ɩɪɢ 

ɩɨɦɨɳɢ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ ɚɧɤɟɪɧɵɯ ɭɫɬɪɨɣɫɬɜ.  

ɏɚɪɚɤɬɟɪɧɨɣ ɱɟɪɬɨɣ ɪɚɛɨɬɵ ɠɟɥɟɡɨɛɟɬɨɧɚ ɜ ɤɨɧɫɬɪɭɤɰɢɹɯ ɹɜɥɹɟɬɫɹ 

ɜɨɡɦɨɠɧɨɫɬɶ ɨɛɪɚɡɨɜɚɧɢɹ ɬɪɟɳɢɧ ɜ ɪɚɫɬɹɧɭɬɨɣ ɨɛɥɚɫɬɢ ɩɪɢ ɞɟɣɫɬɜɢɢ 

ɧɚɪɭɠɧɵɯ ɧɚɝɪɭɡɨɤ. ɒɢɪɢɧɚ ɢɯ ɪɚɫɤɪɵɬɢɹ ɜ ɫɬɚɞɢɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɫɨɫɬɚɜɥɹɟɬ 

0,1–0,4 ɦɦ, ɷɬɨ ɧɟ ɧɚɪɭɲɚɟɬ ɫɬɚɧɞɚɪɬɧɭɸ ɪɚɛɨɬɭ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ 

ɤɨɧɫɬɪɭɤɰɢɣ ɢ ɧɟ ɜɵɡɵɜɚɟɬ ɤɨɪɪɨɡɢɢ ɚɪɦɚɬɭɪɵ. Ⱦɥɹ ɭɜɟɥɢɱɟɧɢɹ ɠёɫɬɤɨɫɬɢ ɢ 

ɬɪɟɳɢɧɨɫɬɨɣɤɨɫɬɢ ɠɟɥɟɡɨɛɟɬɨɧɚ ɥɢɛɨ ɢɫɤɥɸɱɟɧɢɹ ɬɪɟɳɢɧ ɜɨɨɛɳɟ (ɩɨ 

ɭɫɥɨɜɢɹɦ ɷɤɫɩɥɭɚɬɚɰɢɢ) ɠɟɥɟɡɨɛɟɬɨɧ ɩɨɞɜɟɪɝɚɸɬ ɨɛɠɚɬɢɸ ɩɭɬёɦ 
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ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ (ɞɨ ɩɪɢɥɨɠɟɧɢɹ ɜɧɟɲɧɟɣ ɧɚɝɪɭɡɤɢ) ɧɚɬɹɠɟɧɢɹ ɚɪɦɚɬɭɪɵ. 

Ɍɚɤɨɣ ɠɟɥɟɡɨɛɟɬɨɧ ɧɚɡɵɜɚɟɬɫɹ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɧɚɩɪɹɠёɧɧɵɦ [1].  

1.1 Ɉɛɳɚя ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɡɞɟɥɢɣ 

 

Ɉɛɹɡɚɬɟɥɶɧɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɩɟɪɟɞɨɜɨɝɨ ɞɨɪɨɠɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

ɫɱɢɬɚɸɬɫɹ ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ ɞɨɪɨɠɧɵɟ ɩɥɢɬɵ, ɬɚɤ ɤɚɤ ɬɟɦɩɵ ɩɨɫɬɪɨɟɧɢɹ 

ɩɪɨɦɵɲɥɟɧɧɵɯ ɢ ɠɢɥɵɯ ɡɨɧ ɭɜɟɥɢɱɢɜɚɸɬɫɹ ɫ ɤɚɠɞɵɦ ɞɧɟɦ, ɩɨɷɬɨɦɭ 

ɞɨɥɝɨɜɪɟɦɟɧɧɵɟ ɢ ɩɪɨɱɧɵɟ ɩɨɞɴɟɡɞɧɵɟ ɩɭɬɢ ɞɨɥɠɧɵ ɛɵɬɶ ɨɛɟɫɩɟɱɟɧɵ ɤ 

ɬɚɤɢɦ ɡɨɧɚɦ. ɀɟɥɟɡɨɛɟɬɨɧɧɵɟ ɩɥɢɬɵ ɞɥɹ ɞɨɪɨɠɧɨɝɨ ɩɨɤɪɵɬɢɹ 

ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɩɪɨɤɥɚɞɵɜɚɧɢɹ ɜɪɟɦɟɧɧɵɯ ɢ ɩɨɫɬɨɹɧɧɵɯ ɞɨɪɨɝ, 

ɨɛɨɪɭɞɨɜɚɧɢɹ ɚɷɪɨɞɪɨɦɧɵɯ ɩɥɨɳɚɞɨɤ ɢ ɜɡɥɟɬɧɵɯ ɩɨɥɨɫ ɢ ɩɨɞ ɩɟɪɟɞɜɢɠɟɧɢɟ 

ɫɬɪɨɢɬɟɥɶɧɨɣ ɬɟɯɧɢɤɢ ɢ ɬɹɠёɥɵɯ ɫɚɦɨɫɜɚɥɨɜ ɢ ɬɹɝɚɱɟɣ. 

ȼɪɟɦɹ ɩɪɨɤɥɚɞɤɢ ɞɨɪɨɝ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɞɨɪɨɠɧɵɯ 

ɩɥɢɬ ɫɭɳɟɫɬɜɟɧɧɨ ɫɨɤɪɚɳɚɟɬɫɹ, ɬɚɤ ɠɟ ɫɬɨɢɦɨɫɬɶ ɬɚɤɨɣ ɩɪɨɤɥɚɞɤɢ ɨɱɟɧɶ 

ɱɚɫɬɨ ɨɤɚɡɵɜɚɟɬɫɹ ɧɢɠɟ ɭɤɥɚɞɤɢ ɚɫɮɚɥɶɬɨɛɟɬɨɧɚ. Ʉ ɩɪɢɦɟɪɭ, 

ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ ɞɨɪɨɠɧɵɟ ɩɥɢɬɵ ɫɨɜɪɟɦɟɧɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ ɞɨɥɠɧɵ 

ɜɵɞɟɪɠɢɜɚɬɶ ɧɚɝɪɭɡɤɭ ɬɪɚɧɫɩɨɪɬɚ ɇ10 ɢ ɇ30 (ɪɟɠɢɦ ɇ–10 ɞɨɥɠɟɧ 

ɩɪɢɦɟɧɹɬɶɫɹ ɜ ɤɚɱɟɫɬɜɟ ɩɟɲɟɯɨɞɧɵɯ ɡɨɧ ɢɥɢ ɞɥɹ ɩɪɨɟɡɞɚ ɥɟɝɤɨɜɵɯ 

ɚɜɬɨɦɨɛɢɥɟɣ ɫ ɦɚɫɫɨɣ ɧɟ ɛɨɥɟɟ 10ɬ, ɪɟɠɢɦ ɇ–30 ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧ ɞɥɹ 

ɩɪɨɟɡɞɚ ɬɹɝɚɱɟɣ ɢɥɢ ɫɩɟɰ. Ɍɪɚɧɫɩɨɪɬɚ ɫ ɦɚɫɫɨɣ ɞɨ 30ɬ.), ɬɚɤ ɠɟ ɨɧɢ ɞɨɥɠɧɵ 

ɩɪɢɦɟɧɹɬɶɫɹ ɜɨ ɜɫɟɯ ɩɨɝɨɞɧɵɯ ɭɫɥɨɜɢɹɯ ɢ ɚɬɦɨɫɮɟɪɧɵɯ ɡɨɧɚɯ ɧɚɲɟɝɨ 

ɝɨɫɭɞɚɪɫɬɜɚ. 

ȿɫɥɢ ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ ɦɚɫɲɬɚɛɧɨɟ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶɸ 

ɜ ɧɟɫɤɨɥɶɤɨ ɥɟɬ, ɬɨ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɨɪɨɠɧɵɟ ɩɥɢɬɵ, ɬɚɤ ɤɚɤ 

ɚɫɮɚɥɶɬ ɡɚ ɞɥɢɬɟɥɶɧɨɟ ɜɪɟɦɹ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɢɞɟɬ ɜ ɩɨɥɧɭɸ ɧɟɩɪɢɝɨɞɧɨɫɬɶ. 

Ⱦɨɪɨɠɧɵɟ ɩɥɢɬɵ ɩɪɨɫɬɵ ɜ ɩɪɢɦɟɧɟɧɢɢ ɢ ɥɟɝɤɢ ɜ ɭɤɥɚɞɤɟ. Ⱦɥɹ ɭɫɬɪɨɣɫɬɜɚ 

ɞɨɪɨɝ ɢ ɜɡɥɟɬɧɵɯ ɩɨɥɨɫ ɧɚ ɚɷɪɨɞɪɨɦɚɯ ɢɫɩɨɥɶɡɭɸɬɫɹ ɩɥɢɬɵ ɞɨɪɨɠɧɵɟ, 

ɪɚɫɫɱɢɬɚɧɧɵɟ ɧɚ ɩɨɜɵɲɟɧɧɵɟ ɧɚɝɪɭɡɤɢ. ɉɪɢɦɟɧɹɬɶ ɬɚɤɢɟ ɩɥɢɬɵ ɦɨɠɧɨ ɧɟ 
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ɬɨɥɶɤɨ ɩɪɢ ɨɛɭɫɬɪɨɣɫɬɜɟ ɚɷɪɨɞɪɨɦɨɜ, ɧɨ ɢ ɩɪɢ ɜɨɡɜɟɞɟɧɢɢ ɥɸɛɵɯ 

ɫɬɪɨɢɬɟɥɶɧɵɯ ɞɨɪɨɝ. Ⱦɨɪɨɠɧɵɟ ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ ɩɥɢɬɵ ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ 

ɪɨɜɧɨɫɬɶɸ ɭɤɥɚɞɤɢ ɢ ɨɛɟɫɩɟɱɢɜɚɸɬ ɞɨɪɨɠɧɨɟ ɩɨɥɨɬɧɨ ɨɩɬɢɦɚɥɶɧɵɦ 

ɫɰɟɩɥɟɧɢɟɦ ɢ ɛɟɡɨɩɚɫɧɨɫɬɶɸ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ. ɉɥɢɬɵ ɞɨɪɨɠɧɵɟ ɦɨɝɭɬ 

ɛɵɬɶ ɜɵɩɨɥɧɟɧɵ ɜ ɚɛɫɨɥɸɬɧɨ ɪɚɡɥɢɱɧɵɯ ɤɨɧɮɢɝɭɪɚɰɢɹɯ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ 

ɜɨɩɥɨɬɢɬɶ ɥɸɛɵɟ ɫɬɪɨɢɬɟɥɶɧɵɟ ɩɪɨɟɤɬɵ ɩɪɢ ɩɪɨɤɥɚɞɤɟ ɞɨɪɨɝ [2].  

Ⱦɨɪɨɠɧɵɟ ɩɥɢɬɵ ɦɨɠɧɨ ɩɟɪɟɧɨɫɢɬɶ ɧɚ ɧɨɜɵɟ ɫɬɪɨɢɬɟɥɶɧɵɟ ɨɛɴɟɤɬɵ 

ɧɟɫɤɨɥɶɤɨ ɪɚɡ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɬɟɩɟɧɢ ɢɡɧɨɫɚ, ɷɬɨ ɹɜɥɹɟɬɫɹ ɟɳɟ ɨɞɧɢɦ 

ɧɟɦɚɥɨ ɜɚɠɧɵɦ ɩɥɸɫɨɦ. Ʉ ɩɪɢɦɟɪɭ ɧɚ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɟ ɬɚɤɢɟ 

ɜɬɨɪɢɱɧɵɟ ɩɥɢɬɵ ɢɫɩɨɥɶɡɭɸɬ ɞɥɹ ɩɪɨɤɥɚɞɤɢ ɜɪɟɦɟɧɧɨɝɨ ɞɨɪɨɠɧɨɝɨ 

ɩɨɤɪɵɬɢɹ. 

Ɉɛɳɢɣ ɜɢɞ ɞɨɪɨɠɧɨɣ ɩɥɢɬɵ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 1. 

 

Ɋɢɫɭɧɨɤ 1 – Ɉɛɳɢɣ ɜɢɞ ɞɨɪɨɠɧɨɣ ɩɥɢɬɵ 
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1.2 Ɍɟɯɧɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢя ɩɪɟɞɴяɜɥяɟɦɵɟ ɤ ɞɨɪɨɠɧɵɦ ɩɥɢɬɚɦ 

 

Ⱦɨɪɨɠɧɵɟ ɩɥɢɬɵ ɧɟɨɛɯɨɞɢɦɨ ɢɡɝɨɬɚɜɥɢɜɚɬɶ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 

ɬɪɟɛɨɜɚɧɢɹɦɢ ȽɈɋɌ 21924.0–84 «ɉɥɢɬɵ ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ ɞɥɹ ɩɨɤɪɵɬɢɣ 

ɝɨɪɨɞɫɤɢɯ ɞɨɪɨɝ. Ɍɟɯɧɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ» ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ, 

ɭɬɜɟɪɠɞɟɧɧɨɣ ɩɪɟɞɩɪɢɹɬɢɟɦ-ɢɡɝɨɬɨɜɢɬɟɥɟɦ. 

ɇɚɫɬɨɹɳɢɣ ɫɬɚɧɞɚɪɬ ɪɚɫɩɪɨɫɬɪɚɧɹɟɬɫɹ ɧɚ ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ 

ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɧɚɩɪɹɠɟɧɧɵɟ ɩɥɢɬɵ ɢ ɩɥɢɬɵ ɫ ɧɟɧɚɩɪɹɝɚɟɦɨɣ ɚɪɦɚɬɭɪɨɣ, 

ɢɡɝɨɬɨɜɥɹɟɦɵɟ ɢɡ ɬɹɠɟɥɨɝɨ ɛɟɬɨɧɚ ɢ ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɟ ɞɥɹ ɭɫɬɪɨɣɫɬɜɚ 

ɫɛɨɪɨɱɧɵɯ ɩɨɤɪɵɬɢɣ ɩɨɫɬɨɹɧɧɵɯ ɢ ɜɪɟɦɟɧɧɵɯ ɝɨɪɨɞɫɤɢɯ ɞɨɪɨɝ ɩɨɞ 

ɚɜɬɨɦɨɛɢɥɶɧɭɸ ɧɚɝɪɭɡɤɭ ɇ–30 ɢ ɇ–10. 

 

Ɍɢɩɵ, ɨɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɢ ɪɚɡɦɟɪɵ ɩɥɢɬ. 

 ɉɥɢɬɵ ɩɨɞɪɚɡɞɟɥɹɸɬ ɧɚ ɬɢɩɵ ɜ ɡɚɜɢɫɢɦɨɫɬɢ: 

– ɨɬ ɧɚɡɧɚɱɟɧɢɹ:    

1 –  ɞɥɹ ɩɨɫɬɨɹɧɧɵɯ ɞɨɪɨɝ; 

2 –  ɞɥɹ ɜɪɟɦɟɧɧɵɯ ɞɨɪɨɝ; 

– ɨɬ ɤɨɧɮɢɝɭɪɚɰɢɢ: 

ɉ –  ɩɪɹɦɨɭɝɨɥɶɧɚɹ; 

ɉȻ –  ɩɪɹɦɨɭɝɨɥɶɧɚɹ ɫ ɨɞɧɢɦ ɫɨɜɦɟɳɟɧɧɵɦ ɛɨɪɬɨɦ; 

ɉȻȻ –  ɩɪɹɦɨɭɝɨɥɶɧɚɹ ɫ ɞɜɭɦɹ ɫɨɜɦɟɳɟɧɧɵɦɢ ɛɨɪɬɚɦɢ; 

ɉɌ –  ɬɪɚɩɟɰɟɢɞɚɥɶɧɚɹ; 

ɉɒ –  ɲɟɫɬɢɭɝɨɥɶɧɚɹ; 

ɉɒȾ –  ɲɟɫɬɢɭɝɨɥɶɧɚɹ ɨɫɟɜɚɹ ɞɢɚɝɨɧɚɥɶɧɚɹ; 

ɉɒɉ –  ɲɟɫɬɢɭɝɨɥɶɧɚɹ ɨɫɟɜɚɹ ɩɨɩɟɪɟɱɧɚɹ; 

Ⱦɉɒ –  ɞɢɚɝɨɧɚɥɶɧɚɹ ɩɨɥɨɜɢɧɚ ɲɟɫɬɢɭɝɨɥɶɧɨɣ ɩɥɢɬɵ; 

ɉɉɒ –  ɩɨɩɟɪɟɱɧɚɹ ɩɨɥɨɜɢɧɚ ɲɟɫɬɢɭɝɨɥɶɧɨɣ ɩɥɢɬɵ [3].  

ɇɨɦɟɧɤɥɚɬɭɪɚ ɜɵɩɭɫɤɚɟɦɵɯ ɩɥɢɬ ɢ ɨɫɧɨɜɧɵɟ ɪɚɡɦɟɪɵ ɢ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɭɤɚɡɚɧɵ ɜ ɬɚɛɥɢɰɟ 1. 
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Ɍɚɛɥɢɰɚ 1 – ɇɨɦɟɧɤɥɚɬɭɪɚ ɜɵɩɭɫɤɚɟɦɵɯ ɞɨɪɨɠɧɵɯ ɩɥɢɬ  

Ɍɢɩɨɪɚɡɦ

ɟɪ ɩɥɢɬɵ 

Ɋɚɡɦɟɪɵ ɩɥɢɬ, ɦɦ Ɇɚɫɫɚ 

ɩɥɢɬɵ 

(ɫɩɪɚɜ

ɨɱɧɚɹ), 

ɬ 

L B 

B/C 

Ɍɨɥɳɢɧɚ ɩɥɢɬɵ h 

(h1) 

l1 l2 

 

l2/l3 

b1 b2 

(b3) 

a6 

ɩɪɟɞɜɚ

ɪɢɬɟɥɶ

ɧɨ 

ɧɚɩɪɹ

ɠёɧɧɨ

ɣ 

ɫ 

ɧɟɧɚɩɪɹ

ɝɚɟɦɨɣ 

ɚɪɦɚɬɭɪ

ɨɣ 

1ɉ60.38 6000 3750 140 – 1200 3600 475 1400 – 7,85 

1ɉ60.35 3500 450 1300 7,33 

2ɉ60.35 – – 

1ɉ60.30 3000 400 1100 6,28 

2ɉ60.30 – – 

1ɉ60.19 1870 360 1150 3,90 

1ɉ60.18 1750 300 3,65 

2ɉ60.18 – – 

1ɉ35.28 3500 2750 – 170 750 2000 4,08 

2ɉ35.28 

1ɉ30.18 3000 1750 500 2,20 

2ɉ30.18 

1ɉ18.18 1750 160 450 850 1,20 

2ɉ18.18 

1ɉ18.15 1500 1,03 

2ɉ18.15 

 

Ɍɟɯɧɢɱɟɫɤɢɣ ɱɟɪɬёɠ ɞɨɪɨɠɧɨɣ ɩɥɢɬɵ ɢɡɨɛɪɚɠёɧ ɧɚ ɪɢɫɭɧɤɟ 2. 
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Ɋɢɫɭɧɨɤ 2 – Ɏɨɪɦɚ ɢ ɨɫɧɨɜɧɵɟ pɚɡɦɟpɵ ɞɨɪɨɠɧɵɯ ɩɥɢɬ 

1.3 ɋɵɪɶɟɜɵɟ ɦɚɬɟɪɢɚɥɵ 

Ɍɹɠɟɥɵɣ ɛɟɬɨɧ, ɩɪɢɦɟɧɹɟɦɵɣ ɞɥɹ ɢɡɝɨɬɨɜɥɟɧɢɹ ɞɨɪɨɠɧɵɯ ɞɨɥɠɟɧ 

ɩɪɢɨɛɪɟɬɚɬɶ ɨɩɪɟɞɟɥɟɧɧɭɸ ɩɪɨɱɧɨɫɬɶ ɜ ɡɚɞɚɧɧɵɣ ɫɪɨɤ ɬɜɟɪɞɟɧɢɹ, ɚ ɛɟɬɨɧɧɚɹ 

ɫɦɟɫɶ ɞɨɥɠɧɚ ɛɵɬɶ ɭɞɨɛɨɭɤɥɚɞɵɜɚɟɦɨɣ ɢ ɷɤɨɧɨɦɢɱɧɨɣ. Ȼɟɬɨɧ ɞɨɪɨɠɧɵɯ 

ɩɥɢɬ ɞɨɥɠɟɧ ɢɦɟɬɶ ɩɨɜɵɲɟɧɧɭɸ ɩɥɨɬɧɨɫɬɶ, ɤɨɪɪɨɡɢɨɧɧɭɸ ɫɬɨɣɤɨɫɬɶ ɢ 

ɦɨɪɨɡɨɫɬɨɣɤɨɫɬɶ, ɧɢɡɤɨɟ ɜɨɞɨɩɨɝɥɨɳɟɧɢɟ. ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɧɚɡɧɚɱɟɧɢɹ 

ɤɨɧɤɪɟɬɧɨɝɨ ɜɢɞɚ ɩɥɢɬɵ, ɦɨɝɭ ɭɫɬɚɧɚɜɥɢɜɚɬɶɫɹ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɬɪɟɛɨɜɚɧɢɹ. 

ȼɚɠɧɵɦ ɩɨɤɚɡɚɬɟɥɟɦ ɞɚɧɧɨɝɨ ɜɢɞɚ ɢɡɞɟɥɢɣ ɹɜɥɹɟɬɫɹ ɞɨɥɝɨɜɟɱɧɨɫɬɶ.  

ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɵɪɶɟɜɵɯ ɦɚɬɟɪɢɚɥɨɜ ɩɪɢ ɢɡɝɨɬɨɜɥɟɧɢɢ ɛɟɬɨɧɨɜ ɞɥɹ 

ɞɨɪɨɠɧɵɯ ɩɥɢɬ ɢɝɪɚɸɬ ɨɱɟɧɶ ɜɚɠɧɭɸ ɪɨɥɶ, ɫɚɦɵɦɢ ɝɥɚɜɧɵɦɢ 

ɫɨɫɬɚɜɥɹɸɳɢɦɢ ɹɜɥɹɸɬɫɹ ɰɟɦɟɧɬ ɢ ɯɢɦ. ɞɨɛɚɜɤɢ. Ɂɚɜɵɲɟɧɧɨɟ ɫɨɞɟɪɠɚɧɢɟ 

ɬɪɟɯɤɚɥɶɰɢɟɜɨɝɨ ɚɥɸɦɢɧɚɬɚ ɜ ɪɚɫɬɜɨɪɟ ɰɟɦɟɧɬɧɨɝɨ ɤɥɢɧɤɟɪɚ ɩɪɢɜɨɞɢɬ ɤ 

ɭɯɭɞɲɟɧɢɸ ɦɨɪɨɡɨɫɬɨɣɤɨɫɬɢ ɩɪɨɞɭɤɬɚ, ɬɚɤ ɠɟ ɩɪɢɦɟɧɟɧɢɟ ɳɟɛɧɹ ɩɥɨɯɨɝɨ 

ɤɚɱɟɫɬɜɚ ɩɪɢɜɨɞɢɬ ɤ ɭɯɭɞɲɟɧɢɸ ɩɪɨɱɧɨɫɬɢ ɢ ɦɨɪɨɡɨɫɬɨɣɤɨɫɬɢ ɢɡɞɟɥɢɹ. 
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Ⱦɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɞɨɪɨɠɧɵɯ ɩɥɢɬ ɢɫɩɨɥɶɡɭɸɬɫɹ ɬɚɤɢɟ ɫɵɪɶɟɜɵɟ 

ɦɚɬɟɪɢɚɥɵ – ɜɹɠɭɳɟɟ, ɦɟɥɤɢɣ ɡɚɩɨɥɧɢɬɟɥɶ, ɤɪɭɩɧɵɣ ɡɚɩɨɥɧɢɬɟɥɶ, ɜɨɞɚ ɢ 

ɞɨɛɚɜɤɢ.  

ȼяɠɭɳɟɟ ɜɟɳɟɫɬɜɨ 

ȼ ɤɚɱɟɫɬɜɟ ɜɹɠɭɳɢɯ ɦɚɬɟɪɢɚɥɨɜ ɫɥɟɞɭɟɬ ɩɪɢɦɟɧɹɬɶ ɩɨɪɬɥɚɧɞɰɟɦɟɧɬɵ, 

ɫɭɥɶɮɚɬɨɫɬɨɣɤɢɟ ɢ ɩɭɰɰɨɥɚɧɨɜɵɟ ɰɟɦɟɧɬɵ, ɤɨɬɨɪɵɟ ɞɨɥɠɧɵ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ 

ɬɪɟɛɨɜɚɧɢɹɦ ȽɈɋɌ 31108–2016. ɐɟɦɟɧɬ ɞɨɥɠɟɧ ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɫɥɟɞɭɸɳɢɦ 

ɬɪɟɛɨɜɚɧɢɹɦ:  

ɚ) ɜ ɰɟɦɟɧɬɟ ɧɟ ɞɨɥɠɧɨ ɫɨɞɟɪɠɚɬɶɫɹ ɦɢɧɟɪɚɥɶɧɵɯ ɬɨɧɤɨɦɨɥɨɬɵɯ ɢ ɜ 

ɬɨɦ ɱɢɫɥɟ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɞɨɛɚɜɨɤ;  

ɛ) ɧɚɱɚɥɨ ɫɯɜɚɬɵɜɚɧɢɹ ɧɟ ɪɚɧɟɟ 2 ɱ;  

ɜ) ɤɨɧɟɰ ɫɯɜɚɬɵɜɚɧɢɹ 3,5–5 ɱ;  

ɝ) ɧɨɪɦɚɥɶɧɨɣ ɝɭɫɬɨɬɵ ɰɟɦɟɧɬɧɨɝɨ ɬɟɫɬɚ 25–30%;  

ɞ) ɫɨɞɟɪɠɚɧɢɟ ɜ ɰɟɦɟɧɬɟ C3A ɧɟ ɛɨɥɟɟ 8% [4].  

Ʉɥɚɫɫ ɰɟɦɟɧɬɚ ɜɵɛɢɪɚɸɬ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɥɚɫɫɚ ɛɟɬɨɧɚ ɩɨ ɬɚɛɥɢɰɟ 2.  

 

Ɍɚɛɥɢɰɚ 2 – ȼɵɛɨɪ ɦɚɪɤɢ ɰɟɦɟɧɬɚ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɥɚɫɫɚ ɛɟɬɨɧɚ 

Ʉɥɚɫɫ ɛɟɬɨɧɚ 7,5 10 15 20 22,5–25 30 35 45 

Ʉɥɚɫɫ 

ɰɟɦɟɧɬɚ 
22,5 22,5 22,5–32,5 32,5 32,5–42,5 42,5–52,5 52,5 52,5 

 

ȼ ɤɚɱɟɫɬɜɟ ɜɹɠɭɳɟɝɨ ɜɟɳɟɫɬɜɚ ɦɨɠɧɨ ɩɪɢɦɟɧɹɬɶ ɰɟɦɟɧɬ ɩɪɨɢɡɜɨɞɫɬɜɚ 

ɈɈɈ «Ʉɪɚɫɧɨɹɪɫɤɢɣ ɰɟɦɟɧɬ» ɤɥɚɫɫɚ ɐɟɦ I 42,5ɇ. 
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Ʉɪɭɩɧɵɣ ɡɚɩɨɥɧɢɬɟɥɶ 

ȼ ɤɚɱɟɫɬɜɟ ɤɪɭɩɧɵɯ ɡɚɩɨɥɧɢɬɟɥɟɣ ɞɥɹ ɛɟɬɨɧɨɜ ɩɪɢɦɟɧɹɸɬ ɳɟɛɟɧɶ ɢɡ 

ɩɥɨɬɧɵɯ ɝɨɪɧɵɯ ɩɨɪɨɞ, ɳɟɛɟɧɶ ɢɡ ɨɬɫɟɜɨɜ ɞɪɨɛɥɟɧɢɹ ɩɥɨɬɧɵɯ ɝɨɪɧɵɯ ɩɨɪɨɞ, 

ɳɟɛɟɧɶ ɢɡ ɞɨɦɟɧɧɵɯ ɢ ɮɟɪɪɨɫɩɥɚɜɧɵɯ ɲɥɚɤɨɜ ɱɟɪɧɨɣ ɦɟɬɚɥɥɭɪɝɢɢ ɢ 

ɧɢɤɟɥɟɜɵɯ ɢ ɦɟɞɟɩɥɚɜɢɥɶɧɵɯ ɲɥɚɤɨɜ ɰɜɟɬɧɨɣ ɦɟɬɚɥɥɭɪɝɢɢ. Ʉɪɭɩɧɵɟ 

ɡɚɩɨɥɧɢɬɟɥɢ ɞɨɥɠɧɵ ɢɦɟɬɶ ɫɪɟɞɧɸɸ ɩɥɨɬɧɨɫɬɶ ɡɟɪɟɧ ɨɬ 2000 ɞɨ 3000 ɤɝ/ɦ3. 

Ʉɪɭɩɧɵɣ ɡɚɩɨɥɧɢɬɟɥɶ ɫɥɟɞɭɟɬ ɩɪɢɦɟɧɹɬɶ ɜ ɜɢɞɟ ɪɚɡɞɟɥɶɧɨ ɞɨɡɢɪɭɟɦɵɯ 

ɮɪɚɤɰɢɣ ɩɪɢ ɩɪɢɝɨɬɨɜɥɟɧɢɢ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ. 

Ʉɪɭɩɧɵɣ ɡɚɩɨɥɧɢɬɟɥɶ ɞɨɥɠɟɧ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɬɪɟɛɨɜɚɧɢɹɦ ȽɈɋɌ 

219.0–84; ȽɈɋɌ 8267–93.  

Ⱦɨɩɭɫɤɚɟɬɫɹ ɩɪɢɦɟɧɟɧɢɟ ɤɪɭɩɧɵɯ ɡɚɩɨɥɧɢɬɟɥɟɣ ɜ ɜɢɞɟ ɫɦɟɫɢ ɞɜɭɯ 

ɫɦɟɠɧɵɯ ɮɪɚɤɰɢɣ. 

 ɋɨɞɟɪɠɚɧɢɟ ɩɵɥɟɜɢɞɧɵɯ ɢ ɝɥɢɧɢɫɬɵɯ ɱɚɫɬɢɰ ɜ ɳɟɛɧɟ ɢɡ ɢɡɜɟɪɠɟɧɧɵɯ 

ɢ ɦɟɬɚɦɨɪɮɢɱɟɫɤɢɯ ɩɨɪɨɞ, ɳɟɛɧɟ ɢɡ ɝɪɚɜɢɹ ɢ ɜ ɝɪɚɜɢɢ ɧɟ ɞɨɥɠɧɨ ɩɪɟɜɵɲɚɬɶ 

1% ɦɚɫɫɵ. 

ɋɨɞɟɪɠɚɧɢɟ ɩɵɥɟɜɢɞɧɵɯ ɢ ɝɥɢɧɢɫɬɵɯ ɝɪɚɧɭɥ ɜ ɳɟɛɧɟ ɢɡ ɨɫɚɞɨɱɧɵɯ 

ɩɨɪɨɞ ɧɟ ɞɨɥɠɧɨ ɩɪɟɜɵɲɚɬɶ 3% ɨɬ ɦɚɫɫɵ. ɋɨɞɟɪɠɚɧɢɟ ɝɪɚɧɭɥ ɥɟɳɚɞɧɨɣ ɢ 

ɢɝɥɨɜɚɬɨɣ ɮɨɪɦɵ ɜ ɤɪɭɩɧɨɦ ɡɚɩɨɥɧɢɬɟɥɟ ɧɟ ɞɨɥɠɧɨ ɩɪɟɜɵɲɚɬɶ 35% ɦɚɫɫɵ 

[5].  

Ɋɚɡɦɟɪ ɡɟɪɟɧ ɤɪɭɩɧɨɝɨ ɡɚɩɨɥɧɢɬɟɥɹ ɞɥɹ ɞɨɪɨɠɧɵɯ ɩɥɢɬ ɧɟ ɞɨɥɠɟɧ 

ɩɪɟɜɵɲɚɬɶ 20ɦɦ. 

Ɇɚɪɤɢ ɩɨ ɦɨɪɨɡɨɫɬɨɣɤɨɫɬɢ ɤɪɭɩɧɨɝɨ ɡɚɩɨɥɧɢɬɟɥɹ ɞɥɹ ɛɟɬɨɧɚ ɩɨɤɪɵɬɢɣ 

ɢ ɨɫɧɨɜɚɧɢɣ ɞɨɥɠɧɵ ɛɵɬɶ ɧɟ ɧɢɠɟ F150 [3].  

Ɇɚɪɤɢ ɳɟɛɧɹ, ɨɩɪɟɞɟɥɹɟɦɵɟ ɩɨ ɞɪɨɛɢɦɨɫɬɢ ɩɪɢ ɫɠɚɬɢɢ ɜ ɰɢɥɢɧɞɪɟ, 

ɞɨɥɠɧɵ ɛɵɬɶ ɜɵɲɟ ɦɚɪɨɤ ɛɟɬɨɧɚ ɧɚ ɫɠɚɬɢɟ ɧɟ ɦɟɧɟɟ ɱɟɦ ɜ 2 ɪɚɡɚ. ɇɚɥɢɱɢɟ 

ɝɥɢɧɵ ɜ ɜɢɞɟ ɤɨɦɤɨɜ ɢɥɢ ɩɥёɧɤɢ, ɨɛɜɨɥɚɤɢɜɚɸɳɟɣ ɡёɪɧɚ ɤɪɭɩɧɨɝɨ 

ɡɚɩɨɥɧɢɬɟɥɹ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ. 

ɓɟɛɟɧɶ Ȼɟɪɟɡɨɜɫɤɨɝɨ ɦɟɫɬɨɪɨɠɞɟɧɢɹ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɬɪɟɛɨɜɚɧɢɹɦ 

ȽɈɋɌ. 
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  Ɇɟɥɤɢɣ ɡɚɩɨɥɧɢɬɟɥɶ 

ȼ ɤɚɱɟɫɬɜɟ ɦɟɥɤɢɯ ɡɚɩɨɥɧɢɬɟɥɟɣ ɞɥɹ ɛɟɬɨɧɨɜ ɩɪɢɦɟɧɹɸɬ ɩɪɢɪɨɞɧɵɣ 

ɩɟɫɨɤ ɢɥɢ ɩɟɫɨɤ ɢɡ ɨɬɫɟɜɨɜ ɞɪɨɛɥɟɧɢɹ ɝɨɪɧɵɯ ɩɨɪɨɞ ɫ ɢɫɬɢɧɧɨɣ ɩɥɨɬɧɨɫɬɶɸ 

ɨɬ 2000 ɞɨ 2800 ɤɝ/ɦ3, ɢɦɟɸɳɢɟ ɦɨɞɭɥɶ ɤɪɭɩɧɨɫɬɢ ɜ ɩɪɟɞɟɥɚɯ 2,1–3,25. 

ɉɟɫɨɤ ɢɡ ɞɨɦɟɧɧɵɯ ɢ ɮɟɪɪɨɫɩɥɚɜɧɵɯ ɲɥɚɤɨɜ ɱɟɪɧɨɣ ɦɟɬɚɥɥɭɪɝɢɢ ɢ 

ɧɢɤɟɥɟɜɵɯ ɢ ɦɟɞɟɩɥɚɜɢɥɶɧɵɯ ɲɥɚɤɨɜ ɰɜɟɬɧɨɣ ɦɟɬɚɥɥɭɪɝɢɢ. 

Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɤɚɱɟɫɬɜɟɧɧɨɣ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ ɩɪɢɦɟɧɹɸɬ ɩɟɫɨɤ, 

ɩɪɨɲɟɞɲɢɣ ɨɩɟɪɚɰɢɸ ɮɪɚɤɰɢɨɧɢɪɨɜɚɧɢɹ, ɱɬɨ ɨɛɟɫɩɟɱɢɜɚɟɬ 

ɜɵɫɨɤɨɤɚɱɟɫɬɜɟɧɵɣ ɡɟɪɧɨɜɨɣ ɫɨɫɬɚɜ ɢ ɩɨɫɬɨɹɧɫɬɜɨ ɩɟɫɤɚ ɜ ɫɦɟɫɢ. Ɍɚɤɨɣ 

ɩɟɫɨɤ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɦɟɫɶ ɤɪɭɩɧɨɣ ɢ ɦɟɥɤɨɣ ɮɪɚɤɰɢɣ, ɞɨɡɢɪɭɟɦɵɯ ɜ 

ɫɦɟɫɶ ɩɨ ɨɬɞɟɥɶɧɨɫɬɢ ɩɪɢ ɟɟ ɩɪɢɝɨɬɨɜɥɟɧɢɢ. 

Ɇɟɥɤɢɣ ɡɚɩɨɥɧɢɬɟɥɶ ɞɨɥɠɟɧ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɬɪɟɛɨɜɚɧɢɹɦ ȽɈɋɌ 8736–

2014.  

Ʉɨɥɢɱɟɫɬɜɨ ɩɵɥɟɜɢɞɧɵɯ ɢ ɝɥɢɧɢɫɬɵɯ ɱɚɫɬɢɰ ɜ ɩɟɫɤɟ ɧɟ ɞɨɥɠɧɨ 

ɩɪɟɜɵɲɚɬɶ 3% ɩɨ ɦɚɫɫɟ, ɝɥɢɧɚ ɜ ɤɨɦɤɚɯ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ [6].  

Ⱦɥɹ ɩɨɜɵɲɟɧɢɹ ɨɞɧɨɪɨɞɧɨɫɬɢ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ ɪɟɤɨɦɟɧɞɭɟɬɫɹ 

ɩɪɢɦɟɧɹɬɶ ɤɥɚɫɫɢɮɢɰɢɪɨɜɚɧɧɵɣ ɩɟɫɨɤ ɬɪёɯ ɮɪɚɤɰɢɣ 0–0,315; 0,63–1,25; 2,5–

5 ɦɦ ɢɥɢ ɜ ɤɪɚɣɧɟɦ ɫɥɭɱɚɟ ɞɜɭɯ ɮɪɚɤɰɢɣ (0–0,63 ɢ 1,25–5 ɦɦ). Ɋɚɡɞɟɥɟɧɢɟ 

ɢɫɯɨɞɧɨɝɨ ɩɟɫɤɚ ɧɚ ɞɜɟ ɮɪɚɤɰɢɢ ɩɪɨɢɡɜɨɞɹɬ ɩɨ ɝɪɚɧɢɱɧɨɦɭ ɡɟɪɧɭ, 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦɭ ɪɚɡɦɟɪɭ ɨɬɜɟɪɫɬɢɣ ɤɨɧɬɪɨɥɶɧɵɯ ɫɢɬ 1,25 ɢɥɢ 0,63 ɦɦ. 

Ⱦɨɩɭɫɤɚɟɬɫɹ ɩɪɢɦɟɧɹɬɶ ɝɨɬɨɜɵɟ ɫɦɟɫɢ ɮɪɚɤɰɢɣ ɜ ɬɪɟɛɭɟɦɨɦ ɫɨɨɬɧɨɲɟɧɢɢ. 

 ɉɟɫɨɤ Ȼɟɪɟɡɨɜɫɤɨɝɨ ɦɟɫɬɨɪɨɠɞɟɧɢɹ Ɇɤ = 2,1, ȼɥ = 3%, ɹɜɥɹɟɬɫɹ 

ɫɪɟɞɧɢɦ ɢ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɬɪɟɛɨɜɚɧɢɹɦ ȽɈɋɌ. Ɇɨɞɭɥɶ ɤɪɭɩɧɨɫɬɢ ɩɟɫɤɚ, 

ɩɪɢɦɟɧɹɟɦɨɝɨ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɞɨɪɨɠɧɵɯ ɩɥɢɬ ɞɨɥɠɟɧ ɛɵɬɶ ɧɟ ɦɟɧɟɟ 1,8. 

ȼɨɞɚ 

ȼɨɞɚ ɧɟ ɞɨɥɠɧɚ ɫɨɞɟɪɠɚɬɶ ɯɢɦɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ ɢ ɩɪɢɦɟɫɟɣ ɜ 

ɤɨɥɢɱɟɫɬɜɚɯ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɩɨɜɥɢɹɬɶ ɧɚ ɫɪɨɤɢ ɫɯɜɚɬɵɜɚɧɢɹ ɰɟɦɟɧɬɚ, 

ɫɤɨɪɨɫɬɶ ɬɜɟɪɞɟɧɢɹ, ɩɪɨɱɧɨɫɬɶ, ɦɨɪɨɡɨɫɬɨɣɤɨɫɬɶ ɢ ɜɨɞɨɧɟɩɪɨɧɢɰɚɟɦɨɫɬɶ 



18 

 

ɛɟɬɨɧɚ, ɤɨɪɪɨɡɢɸ ɚɪɦɚɬɭɪɵ ɜ ɩɪɟɞɟɥɚɯ, ɩɪɟɜɵɲɚɸɳɢɯ ɧɨɪɦɵ. Ⱦɥɹ 

ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɛɟɬɨɧɧɵɯ ɢ ɪɚɫɬɜɨɪɧɵɯ ɫɦɟɫɟɣ, ɭɯɨɞɚ ɡɚ ɛɟɬɨɧɨɦ ɢ ɩɪɨɦɵɜɤɢ 

ɡɚɩɨɥɧɢɬɟɥɟɣ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ ɩɪɢɦɟɧɟɧɢɟ ɫɬɨɱɧɨɣ, ɛɨɥɨɬɧɨɣ ɢ ɬɨɪɮɹɧɨɣ 

ɜɨɞɵ. ȼɨɞɨɪɨɞɧɵɣ ɩɨɤɚɡɚɬɟɥɶ ɜɨɞɵ ɪɇ ɞɨɥɠɟɧ ɛɵɬɶ ɧɟ ɦɟɧɟɟ 4 ɢ ɧɟ ɛɨɥɟɟ 

12,5. Ɉɤɢɫɥɹɟɦɨɫɬɶ ɜɨɞɵ ɞɨɥɠɧɚ ɛɵɬɶ ɧɟ ɛɨɥɟɟ 15 ɦɝ/ɥ. ȼ ɦɟɫɬɚɯ ɜɨɞɨɡɚɛɨɪɚ 

(ɩɪɢ ɩɟɪɜɢɱɧɨɦ ɤɨɧɬɪɨɥɟ ɤɚɱɟɫɬɜɚ ɜɨɞɵ) ɫɨɞɟɪɠɚɧɢɟ ɝɪɭɛɨɞɢɫɩɟɪɫɧɵɯ 

ɩɪɢɦɟɫɟɣ ɜ ɜɨɞɟ ɧɟ ɞɨɥɠɧɨ ɛɵɬɶ ɛɨɥɟɟ 4% ɩɨ ɨɛɴɟɦɭ. ɋɨɞɟɪɠɚɧɢɟ ɫɭɥɶɮɚɬɨɜ 

ɧɟ ɛɨɥɟɟ 2700 ɦɝ/ɥ (ɜ ɩɟɪɟɫɱёɬɟ ɧɚ 50 ɥ) ɢ ɫɨɥɟɣ ɧɟ ɛɨɥɟɟ 500 ɦɝ/ɥ [7].  

ȼɨɞɨɩɪɨɜɨɞɧɚɹ ɜɨɞɚ ɜ Ʉɪɚɫɧɨɹɪɫɤɟ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɬɪɟɛɨɜɚɧɢɹɦ 

ɋɚɧɉɢɇ 2.1.4.1074–01 ɢ ȽɈɋɌ 23732–2011, ɚ ɢɦɟɧɧɨ ɤɨɥɢɱɟɫɬɜɨ 

ɪɚɫɬɜɨɪɢɦɵɯ ɫɨɥɟɣ ɧɟ ɩɪɟɜɵɲɚɟɬ 1000 (1500) ɦɝ/ɥ, ɤɨɥɢɱɟɫɬɜɨ ɯɥɨɪ ɢɨɧɨɜ ɧɟ 

ɩɪɟɜɵɲɚɟɬ 350 ɦɝ/ɥ, ɤɨɥɢɱɟɫɬɜɨ ɫɭɥɶɮɚɬɨɜ ɧɟ ɩɪɟɜɵɲɚɟɬ 2700 ɦɝ/ɥ. ɉɨɷɬɨɦɭ 

ɜɨɞɨɩɪɨɜɨɞɧɚɹ ɜɨɞɚ ɝɨɪɨɞɚ Ʉɪɚɫɧɨɹɪɫɤ ɩɨɞɯɨɞɢɬ ɞɥɹ ɡɚɬɜɨɪɟɧɢɹ ɛɟɬɨɧɧɨɣ 

ɫɦɟɫɢ. 

Ⱦɨɛɚɜɤɢ 

ɏɢɦɢɱɟɫɤɢɟ ɞɨɛɚɜɤɢ, ɩɪɢɦɟɧɹɟɦɵɟ ɜ ɛɟɬɨɧɟ, ɞɨɥɠɧɵ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ 

ɬɪɟɛɨɜɚɧɢɹɦ ȽɈɋɌ 24211–2008, ɚ ɬɚɤɠɟ ɫɬɚɧɞɚɪɬɚɦ ɢ ɬɟɯɧɢɱɟɫɤɢɦ ɭɫɥɨɜɢɹɦ, 

ɩɨ ɤɨɬɨɪɵɦ ɨɧɢ ɜɵɩɭɫɤɚɸɬɫɹ. Ɉɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ ɯɢɦɢɱɟɫɤɢɯ ɞɨɛɚɜɨɤ ɧɟ 

ɞɨɥɠɧɨ ɩɪɟɜɵɲɚɬɶ ɦɚɤɫɢɦɚɥɶɧɵɯ ɞɨɡɢɪɨɜɨɤ, ɭɤɚɡɚɧɧɵɯ ɩɪɨɢɡɜɨɞɢɬɟɥɟɦ, ɢ 

ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɛɨɥɟɟ 5% ɦɚɫɫɵ ɰɟɦɟɧɬɚ. Ⱦɨɛɚɜɤɢ (ɤɪɨɦɟ 

ɜɨɡɞɭɯɨɜɨɜɥɟɤɚɸɳɢɯ), ɢɫɩɨɥɶɡɭɟɦɵɟ ɜ ɤɨɥɢɱɟɫɬɜɟ ɦɟɧɟɟ 0,2% ɦɚɫɫɵ 

ɰɟɦɟɧɬɚ, ɜɜɨɞɹɬ ɜ ɛɟɬɨɧɧɭɸ ɫɦɟɫɶ ɫ ɜɨɞɨɣ ɡɚɬɜɨɪɟɧɢɹ [20].  

Ⱦɥɹ ɢɡɝɨɬɨɜɥɟɧɢɹ ɞɨɪɨɠɧɵɯ ɩɥɢɬ ɢɫɩɨɥɶɡɭɸɬɫɹ ɩɥɚɫɬɢɮɢɰɢɪɭɸɳɢɟ ɢ 

ɜɨɜɥɟɤɚɸɳɢɟ ɞɨɛɚɜɤɢ ɬɚɤɢɟ ɤɚɤ. Ⱦɨɛɚɜɤɢ, ɢɫɩɨɥɶɡɭɸɳɢɟɫɹ ɩɪɢ 

ɩɪɨɢɡɜɨɞɫɬɜɟ ɩɥɢɬ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɞɥɹ ɩɨɤɪɵɬɢɣ ɝɨɪɨɞɫɤɢɯ ɞɨɪɨɝ: 

ɜɨɡɞɭɯɨɜɨɜɥɟɤɚɸɳɚɹ ɞɨɛɚɜɤɚ «Centrament Air 202» ɨɬ ɩɪɨɢɡɜɨɞɢɬɟɥɹ MC 

Bauchemie, ɢ ɩɥɚɫɬɢɮɢɰɢɪɭɸɳɚɹ ɞɨɛɚɜɤɚ «Ɇɋ–Ɍɟɯɧɢ Ɏɥɨɭ 60» ɨɬ 

ɩɪɨɢɡɜɨɞɢɬɟɥɹ MC Bauchemie. 
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ɉɨ ɷɤɨɧɨɦɢɱɟɫɤɢɦ ɢ ɮɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɦ ɩɨɤɚɡɚɬɟɥɹɦ ɛɟɬɨɧ ɫ 

ɩɪɢɦɟɧɟɧɢɟɦ ɞɚɧɧɵɯ ɞɨɛɚɜɨɤ, ɢɦɟɟɬ ɪɹɞ ɞɨɫɬɨɢɧɫɬɜ, ɤ ɤɨɬɨɪɵɦ ɦɨɠɧɨ 

ɨɬɧɟɫɬɢ: 

1) ɍɜɟɥɢɱɟɧɢɟ ɦɨɪɨɡɨɫɬɨɣɤɨɫɬɢ ɢ ɜɨɞɨɧɟɩɪɨɧɢɰɚɟɦɨɫɬɢ ɛɟɬɨɧɚ; 

2) ɉɨɜɵɲɟɧɢɟ ɫɜɹɡɧɨɫɬɢ, ɠɢɡɧɟɫɩɨɫɨɛɧɨɫɬɢ ɢ ɭɞɨɛɨɭɤɥɚɞɵɜɚɟɦɨɫɬɢ 

ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ; 

3)  ɉɨɜɵɲɟɧɢɟ ɫɭɬɨɱɧɨɣ ɩɪɨɱɧɨɫɬɢ ɛɟɬɨɧɚ; 

4) Ⱦɨɛɚɜɤɢ ɷɮɮɟɤɬɢɜɧɨ ɩɥɚɫɬɢɮɢɰɢɪɭɸɬ ɩɪɢ ɧɢɡɤɢɯ ɢ ɜɵɫɨɤɢɯ 

ɪɚɫɯɨɞɚɯ ɰɟɦɟɧɬɚ; 

5) ɉɨɥɨɠɢɬɟɥɶɧɨɟ ɜɥɢɹɧɢɟ ɧɚ ɫɧɢɠɟɧɢɟ ɞɢɧɚɦɢɤɢ ɬɟɩɥɨɜɵɞɟɥɟɧɢɹ, 

ɫɧɢɠɟɧɢɟ ɜɟɪɨɹɬɧɨɫɬɢ ɨɛɪɚɡɨɜɚɧɢɹ ɬɟɪɦɢɱɟɫɤɢɯ ɬɪɟɳɢɧ ɦɚɫɫɢɜɧɵɯ 

ɤɨɧɫɬɪɭɤɰɢɣ; 

6)    ɍɜɟɥɢɱɟɧɢɟ ɩɨɞɜɢɠɧɨɫɬɶ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ; 

7) Ɂɧɚɱɢɬɟɥɶɧɨɟ ɩɨɜɵɲɟɧɢɟ ɭɞɨɛɨɭɤɥɚɞɵɜɚɟɦɨɫɬɢ, ɚ ɬɚɤ ɠɟ 

ɭɦɟɧɶɲɟɧɢɟ ɪɚɫɫɥɚɢɜɚɟɦɨɫɬɢ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ; 

8) ɗɤɨɧɨɦɢɹ ɰɟɦɟɧɬɚ ɛɟɡ ɫɧɢɠɟɧɢɹ ɦɚɪɤɢ ɢɡɞɟɥɢɹ; 

9) Ɉɛɟɫɩɟɱɟɧɢɟ ɜɨɞɨɪɟɞɭɰɢɪɨɜɚɧɢɹ ɞɨ 20%; 

10) ɉɨɥɭɱɟɧɢɟ ɛɟɬɨɧɧɵɯ ɫɦɟɫɟɣ ɫ ɩɨɫɬɨɹɧɧɵɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ ɩɨ 

ɜɨɡɞɭɯɨɜɨɜɥɟɱɟɧɢɸ; 

11) ɉɨɜɵɲɟɧɢɟ ɦɚɪɤɢ ɩɨ ɢɫɬɢɪɚɟɦɨɫɬɢ ɝɨɬɨɜɵɯ ɢɡɞɟɥɢɣ. 

Ɇɚɪɤɢ ɛɟɬɨɧɚ ɩɨ ɦɨɪɨɡɨɫɬɨɣɤɨɫɬɢ ɢ ɜɨɞɨɧɟɩɪɨɧɢɰɚɟɦɨɫɬɢ ɞɨɥɠɧɵ 

ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɬɪɟɛɨɜɚɧɢɹɦ ȽɈɋɌ 21924.0–84. 

ɋɨɝɥɚɫɧɨ ɋɇɢɉ 2.01.01 ɫɪɟɞɧɟɫɭɬɨɱɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɪɭɠɧɨɝɨ 

ɜɨɡɞɭɯɚ ɫɚɦɨɝɨ ɯɨɥɨɞɧɨɝɨ ɦɟɫɹɰɚ ɜ Ʉɪɚɫɧɨɹɪɫɤɟ ɪɚɜɧɚ -18,7 °ɋ. 

ɉɪɢ ɫɪɟɞɧɟɫɭɬɨɱɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ ɫɚɦɨɝɨ ɯɨɥɨɞɧɨɝɨ 

ɦɟɫɹɰɚ ɧɢɠɟ -15 °ɋ, ɦɚɪɤɚ ɩɨ ɦɨɪɨɡɨɫɬɨɣɤɨɫɬɢ ɞɨɥɠɧɚ ɛɵɬɶ ɧɟ ɧɢɠɟ F150, ɚ 

ɩɨ ɜɨɞɨɧɟɩɪɨɧɢɰɚɟɦɨɫɬɢ ɧɟ ɧɢɠɟ W2. 

ȼɨɞɨɩɨɝɥɨɳɟɧɢɟ ɛɟɬɨɧɚ ɞɨɪɨɠɧɵɯ ɩɥɢɬ ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɜɵɲɟ 5% ɩɨ 

ɦɚɫɫɟ [3].  
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Ɇɚɪɤɚ ɩɨ ɢɫɬɢɪɚɟɦɨɫɬɢ ɞɥɹ ɩɥɢɬ ɨɫɧɨɜɚɧɢɹ ɞɜɭɯɫɥɨɣɧɵɯ ɩɨɤɪɵɬɢɣ ɧɟ 

ɪɟɝɥɚɦɟɧɬɢɪɭɟɬɫɹ. 

1.4 Ɉɛɨɫɧɨɜɚɧɢɟ ɜɵɛɨɪɚ ɫɩɨɫɨɛɚ ɩɪɨɢɡɜɨɞɫɬɜɚ 

 

ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɷɥɟɦɟɧɬɨɜ ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬ 

ɜɨɡɦɨɠɧɨɫɬɶ ɜɵɫɨɤɨɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɝɨ ɢɡɝɨɬɨɜɥɟɧɢɹ ɢɯ ɧɚ ɫɩɟɰɢɚɥɶɧɵɯ 

ɡɚɜɨɞɚɯ ɢ ɭɞɨɛɧɨɝɨ ɦɨɧɬɚɠɚ ɧɚ ɫɬɪɨɢɬɟɥɶɧɵɯ ɩɥɨɳɚɞɤɚɯ ɩɭɬɟɦ ɜɵɛɨɪɚ 

ɨɩɬɢɦɚɥɶɧɵɯ ɝɚɛɚɪɢɬɨɜ, ɷɤɨɧɨɦɢɱɧɵɯ ɮɨɪɦ ɫɟɱɟɧɢɹ, ɪɚɰɢɨɧɚɥɶɧɵɯ 

ɫɩɨɫɨɛɨɜ ɚɪɦɢɪɨɜɚɧɢɹ. Ʉɨɧɫɬɪɭɤɬɢɜɧɨɟ ɪɟɲɟɧɢɟ ɷɥɟɦɟɧɬɨɜ ɢ ɬɟɯɧɨɥɨɝɢɹ 

ɡɚɜɨɞɫɤɨɝɨ ɢɡɝɨɬɨɜɥɟɧɢɹ ɧɚɯɨɞɹɬɫɹ ɜ ɬɟɫɧɨɣ ɜɡɚɢɦɨɫɜɹɡɢ. 

ɗɥɟɦɟɧɬɵ, ɤɨɧɫɬɪɭɤɰɢɹ ɤɨɬɨɪɵɯ ɞɨɩɭɫɤɚɟɬ ɢɯ ɦɚɫɫɨɜɨɟ ɢɡɝɨɬɨɜɥɟɧɢɟ 

ɧɚ ɡɚɜɨɞɟ ɢɥɢ ɧɚ ɩɨɥɢɝɨɧɟ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɜɵɫɨɤɨɩɪɨɢɡɜɨɞɢɬɟɥɶɧɵɯ 

ɦɚɲɢɧ ɢ ɦɟɯɚɧɢɡɦɨɜ ɛɟɡ ɬɪɭɞɨɟɦɤɢɯ ɪɭɱɧɵɯ ɨɩɟɪɚɰɢɣ, ɹɜɥɹɸɬɫɹ 

ɬɟɯɧɨɥɨɝɢɱɧɵɦɢ. ɉɪɨɢɡɜɨɞɫɬɜɨ ɫɛɨɪɧɵɯ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɷɥɟɦɟɧɬɨɜ ɜɟɞɟɬɫɹ 

ɩɨ ɧɟɫɤɨɥɶɤɢɦ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ ɫɯɟɦɚɦ [8].  

 ɋɩɨɫɨɛɵ ɩɪɨɢɡɜɨɞɫɬɜɚ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɢɡɞɟɥɢɣ 

ɀɟɥɟɡɨɛɟɬɨɧɧɵɟ ɢɡɞɟɥɢɹ ɢɡɝɨɬɚɜɥɢɜɚɸɬ ɫɩɨɫɨɛɚɦɢ: ɫɬɟɧɞɨɜɵɦ, 

ɩɨɬɨɱɧɨ-ɚɝɪɟɝɚɬɧɵɦ, ɤɨɧɜɟɣɟɪɧɵɦ ɢ ɜɢɛɪɨɩɪɨɤɚɬɧɵɦ, ɤɚɫɫɟɬɧɵɦ, 

ɛɟɡɨɩɚɥɭɛɨɱɧɵɦ. 

ɉɪɢ ɛɟɡɨɚɩɭɥɛɨɱɧɨɦ ɫɩɨɫɨɛɟ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢɡɞɟɥɢɹ ɮɨɪɦɭɸɬ ɧɚ 

ɩɨɞɨɝɪɟɬɨɦ ɦɟɬɚɥɥɢɱɟɫɤɨɦ ɩɨɥɭ, ɚɪɦɢɪɨɜɚɧɢɟ ɩɪɨɢɡɜɨɞɹɬ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ 

ɧɚɩɪɹɠёɧɧɨɣ ɩɪɨɜɨɥɨɤɨɣ ɢɥɢ ɤɚɧɚɬɚɦɢ. Ɏɨɪɦɭɸɳɢɣ ɚɝɪɟɝɚɬ ɩɟɪɟɦɟɳɚɟɬɫɹ 

ɩɨ ɪɟɥɶɫɚɦ ɢ ɨɫɬɚɜɥɹɟɬ ɡɚ ɫɨɛɨɣ ɧɟɩɪɟɪɵɜɧɭɸ ɥɟɧɬɭ ɨɬɮɨɪɦɨɜɚɧɧɨɣ 

ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ. Ⱦɚɥɟɟ ɝɨɬɨɜɭɸ ɫɦɟɫɶ ɧɚɤɪɵɜɚɸɬ ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɵɦɢ 

ɦɚɬɟɪɢɚɥɚɦɢ ɢ ɩɪɨɝɪɟɜɚɸɬ ɜ ɬɟɱɟɧɢɟ 12–16 ɱɚɫɨɜ ɢ ɪɚɡɪɟɡɚɸɬ ɧɚ ɨɬɪɟɡɤɢ 

ɧɭɠɧɨɣ ɞɥɢɧɵ. Ɍɚɤɢɦ ɫɩɨɫɨɛɨɦ ɜ ɨɫɧɨɜɧɨɦ ɮɨɪɦɭɸɬ ɩɥɢɬɵ ɩɟɪɟɤɪɵɬɢɹ 

[33]. 
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Ɇɟɬɨɞ ɩɪɢ ɤɨɬɨɪɨɦ ɢɡɞɟɥɢɹ ɢɡɝɨɬɚɜɥɢɜɚɸɬɫɹ ɜ ɧɟɞɜɢɠɢɦɵɯ ɮɨɪɦɚɯ 

ɧɚɡɵɜɚɟɬɫɹ ɫɬɟɧɞɨɜɵɣ (ɧɚ ɫɬɟɧɞɚɯ). ȼɫɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 

(ɬɚɤɨɟ ɤɚɤ ɛɟɬɨɧɨɭɤɥɚɞɱɢɤ, ɜɢɛɪɚɬɨɪ ɢ ɬ.ɞ.) ɩɨɞɫɬɭɩɚɟɬ ɩɨ ɦɟɪɟ 

ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɤ ɫɬɟɧɞɭ. ɋɬɟɧɞɨɜɵɦ ɫɩɨɫɨɛɨɦ ɩɨɥɭɱɚɸɬ ɮɟɪɦɵ, ɤɨɥɨɧɧɵ, 

ɛɚɥɤɢ, ɫɜɚɢ ɢ ɞɪɭɝɢɟ ɤɪɭɩɧɨɝɚɛɚɪɢɬɧɵɟ ɢ ɞɥɢɧɧɨɦɟɪɧɵɟ ɢɡɞɟɥɢɹ. 

Ɋɚɡɧɨɜɢɞɧɨɫɬɶɸ ɫɬɟɧɞɨɜɨɝɨ ɫɩɨɫɨɛɚ, ɛɚɡɨɣ ɤɨɬɨɪɨɝɨ ɩɪɟɞɫɬɚɜɥɹɟɬ 

ɫɨɛɨɣ ɮɨɪɦɨɜɚɧɢɟ ɩɪɨɞɭɤɰɢɢ ɜ ɫɬɚɰɢɨɧɚɪɧɨ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɤɚɫɫɟɬɚɯ (ɤɚɤ 

ɩɪɚɜɢɥɨ ɷɬɨ ɜɟɪɬɢɤɚɥɶɧɨ ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɮɨɪɦɵ), ɹɜɥɹɟɬɫɹ 

ɤɚɫɫɟɬɧɵɣ ɦɟɬɨɞ. Ȼɟɬɨɧɧɭɸ ɫɦɟɫɶ ɡɚɥɢɜɚɸɬ ɜ ɮɨɪɦɭ, ɜ ɤɨɬɨɪɨɣ 

ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɭɥɨɠɟɧ ɤɚɪɤɚɫ ɢɡ ɚɪɦɚɬɭɪɵ. ɌȼɈ ɨɫɭɳɟɫɬɜɥɹɸɬ ɱɟɪɟɡ 

ɫɬɟɧɤɢ ɤɚɫɫɟɬɵ. ɂɡɞɟɥɢɟ ɞɨɫɬɚɸɬ ɢɡ ɮɨɪɦ ɦɨɫɬɨɜɵɦ ɤɪɚɧɨɦ ɩɨɫɥɟ ɬɨɝɨ ɤɚɤ 

ɫɬɟɧɤɢ ɮɨɪɦɵ ɪɚɡɞɜɢɝɚɸɬ. ɗɬɢɦ ɦɟɬɨɞɨɦ ɩɨɥɭɱɚɸɬ ɩɥɨɫɤɢɟ ɢɡɞɟɥɢɹ ɜ ɜɢɞɟ 

ɪɚɡɥɢɱɧɵɯ ɩɚɧɟɥɟɣ. 

ɉɪɢ ɩɨɬɨɱɧɨ-ɚɝɪɟɝɚɬɧɨɦ ɫɩɨɫɨɛɟ ɮɨɪɦɵ ɫ ɢɡɞɟɥɢɹɦɢ ɩɟɪɟɦɟɳɚɸɬɫɹ ɨɬ 

ɨɞɧɨɝɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɚɝɪɟɝɚɬɚ ɤ ɞɪɭɝɨɦɭ ɤɪɚɧɭ, ɚ ɩɪɢ ɤɨɧɜɟɣɟɪɧɨɦ ɨɧɢ 

ɫɬɨɹɬ ɧɚ ɜɚɝɨɧɟɬɤɚɯ, ɞɜɢɠɭɳɢɯɫɹ ɩɨ ɪɟɥɶɫɨɜɨɦɭ ɩɭɬɢ. ɉɪɢ ɤɨɧɜɟɣɟɪɧɨɦ 

ɫɩɨɫɨɛɟ ɬɟɩɥɨɜɥɚɠɧɨɫɬɧɭɸ ɨɛɪɚɛɨɬɤɭ ɨɫɭɳɟɫɬɜɥɹɸɬ ɧɟɩɪɟɪɵɜɧɨɦ ɦɟɬɨɞɨɦ. 

 ɉɥɸɫɨɦ ɤɨɧɜɟɣɟɪɧɨɝɨ ɫɩɨɫɨɛɚ ɹɜɥɹɟɬɫɹ ɟɝɨ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ, ɧɨ 

ɟɫɬɶ ɢ ɧɟɞɨɫɬɚɬɨɤ ɜ ɜɢɞɟ ɬɨɝɨ ɱɬɨ ɧɚ ɨɞɧɨɣ ɥɢɧɢɢ ɤɨɧɜɟɣɟɪɚ ɜɵɩɭɫɤɚɟɬɫɹ 

ɢɡɞɟɥɢɟ ɨɞɧɨɝɨ ɪɚɡɦɟɪɚ.  

ɋɭɳɟɫɬɜɭɟɬ ɦɟɬɨɞ ɩɪɢ ɤɨɬɨɪɨɦ ɠɟɥɟɡɨɛɟɬɨɧɧɨɟ ɢɡɞɟɥɢɟ ɦɨɠɧɨ 

ɩɨɥɭɱɢɬɶ ɧɚ ɨɞɧɨɣ ɭɫɬɚɧɨɜɤɟ ɪɚɛɨɬɚɸɳɟɣ ɧɟɩɪɟɪɵɜɧɨ, ɬɚɤɚɹ ɭɫɬɚɧɨɜɤɚ 

ɧɚɡɵɜɚɟɬɫɹ – ɜɢɛɪɨɩɪɨɤɚɬɧɵɣ ɫɬɚɧ, ɚ ɦɟɬɨɞ ɜɢɛɪɨɩɪɨɤɚɬɧɵɣ. 

ȼɢɛɪɨɩɪɨɤɚɬɧɵɣ ɫɬɚɧ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɤɨɧɜɟɣɟɪ ɧɚ ɤɨɬɨɪɨɦ ɥɟɧɬɚ 

ɞɜɢɠɟɬɫɹ ɜɞɨɥɶ ɩɨɫɬɨɜ. Ɍɚɤɢɦ ɫɩɨɫɨɛɨɦ ɩɨɥɭɱɚɸɬ ɫɥɟɞɭɸɳɢɟ ɢɡɞɟɥɢɹ: 

ɩɚɧɟɥɢ ɧɚɪɭɠɧɵɯ ɫɬɟɧ, ɩɟɪɟɝɨɪɨɞɨɱɧɵɟ ɩɚɧɟɥɢ ɢ ɩɥɢɬɵ ɩɟɪɟɤɪɵɬɢɹ. ɗɬɨɬ 

ɦɟɬɨɞ ɩɪɟɜɨɫɯɨɞɢɬ ɜɫɟ ɨɫɬɚɥɶɧɵɟ ɩɨ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ, ɧɨ ɩɟɪɟɨɫɧɚɫɬɤɚ 

ɞɥɹ ɜɵɩɭɫɤɚ ɢɡɞɟɥɢɣ ɞɪɭɝɨɝɨ ɬɢɩɚ ɞɨɫɬɚɜɥɹɟɬ ɫɭɳɟɫɬɜɟɧɧɵɟ ɬɪɭɞɧɨɫɬɢ. 

ȼ ɪɚɛɨɬɟ ɜɵɛɪɚɧɚ ɩɨɬɨɱɧɨ-ɚɝɪɟɝɚɬɧɚɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ 

ɩɪɨɢɡɜɨɞɫɬɜɚ ɞɨɪɨɠɧɵɯ ɩɥɢɬ. 
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ɉɪɢ ɩɨɬɨɱɧɨ-ɚɝɪɟɝɚɬɧɨɦ ɫɩɨɫɨɛɟ ɢɡɝɨɬɨɜɥɟɧɢɹ ɤɨɧɫɬɪɭɤɰɢɣ 

ɩɪɨɢɫɯɨɞɢɬ ɪɚɫɱɥɟɧɟɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɧɚ: ɨɬɞɟɥɶɧɵɟ ɨɩɟɪɚɰɢɢ 

ɢɥɢ ɢɯ ɝɪɭɩɩɵ; ɜɵɩɨɥɧɟɧɢɟɦ ɧɟɫɤɨɥɶɤɢɯ ɪɚɡɧɨɬɢɩɧɵɯ ɨɩɟɪɚɰɢɣ ɧɚ 

ɭɧɢɜɟɪɫɚɥɶɧɵɯ ɚɝɪɟɝɚɬɚɯ; ɧɚɥɢɱɢɟɦ ɫɜɨɛɨɞɧɨɝɨ ɪɢɬɦɚ ɜ ɩɨɬɨɤɟ, 

ɩɟɪɟɦɟɳɟɧɢɟɦ ɢɡɞɟɥɢɹ ɨɬ ɩɨɫɬɚ ɤ ɩɨɫɬɭ; ɮɨɪɦɵ ɢ ɢɡɞɟɥɢɹ ɩɟɪɟɯɨɞɹɬ ɨɬ 

ɩɨɫɬɚ ɤ ɩɨɫɬɭ ɫ ɩɪɨɢɡɜɨɥɶɧɵɦ ɢɧɬɟɪɜɚɥɨɦ, ɡɚɜɢɫɹɳɢɦ ɨɬ ɞɥɢɬɟɥɶɧɨɫɬɢ 

ɨɩɟɪɚɰɢɢ ɧɚ ɞɚɧɧɨɦ ɪɚɛɨɱɟɦ ɦɟɫɬɟ, ɤɨɬɨɪɚɹ ɦɨɠɟɬ ɤɨɥɟɛɚɬɶɫɹ ɨɬ ɧɟɫɤɨɥɶɤɢɯ 

ɦɢɧɭɬ (ɧɚɩɪɢɦɟɪ, ɫɦɚɡɤɚ ɮɨɪɦ) ɞɨ ɧɟɫɤɨɥɶɤɢɯ ɱɚɫɨɜ (ɩɨɫɬ ɬɜɟɪɞɟɧɢɹ 

ɨɬɮɨɪɦɨɜɚɧɧɵɯ ɢɡɞɟɥɢɣ). 

ɉɨɬɨɱɧɨ-ɚɝɪɟɝɚɬɧɵɣ ɫɩɨɫɨɛ ɬɚɤɠɟ ɨɬɥɢɱɚɟɬɫɹ ɬɟɦ, ɱɬɨ ɮɨɪɦɵ ɢ 

ɢɡɞɟɥɢɹ ɨɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɧɟ ɧɚ ɜɫɟɯ ɩɨɫɬɚɯ ɩɨɬɨɱɧɨɣ ɥɢɧɢɢ, ɚ ɥɢɲɶ ɧɚ ɬɟɯ, 

ɤɨɬɨɪɵɟ ɧɟɨɛɯɨɞɢɦɵ ɞɥɹ ɞɚɧɧɨɝɨ ɫɥɭɱɚɹ. Ⱥɝɪɟɝɚɬɧɨ-ɩɨɬɨɱɧɵɣ ɫɩɨɫɨɛ 

ɨɪɝɚɧɢɡɚɰɢɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶɸ ɡɚɤɪɟɩɥɟɧɢɹ ɡɚ 

ɨɞɧɨɣ ɩɨɬɨɱɧɨɣ ɥɢɧɢɟɣ ɢɡɞɟɥɢɣ, ɪɚɡɥɢɱɧɵɯ ɧɟ ɬɨɥɶɤɨ ɩɨ ɫɜɨɢɦ 

ɬɢɩɨɪɚɡɦɟɪɚɦ, ɧɨ ɢ ɩɨ ɤɨɧɫɬɪɭɤɰɢɢ. ɗɬɚ ɜɨɡɦɨɠɧɨɫɬɶ ɫɨɡɞɚɟɬɫɹ ɧɚɥɢɱɢɟɦ ɧɚ 

ɩɨɬɨɱɧɨɣ ɥɢɧɢɢ ɭɧɢɜɟɪɫɚɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

Ɇɟɠɨɩɟɪɚɰɢɨɧɧɚɹ ɩɟɪɟɞɚɱɚ ɢɡɞɟɥɢɣ ɧɚ ɬɚɤɢɯ ɥɢɧɢɹɯ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 

ɩɨɞɴɟɦɧɨ-ɬɪɚɧɫɩɨɪɬɧɵɦɢ ɢ ɬɪɚɧɫɩɨɪɬɧɵɦɢ ɫɪɟɞɫɬɜɚɦɢ. Ⱦɥɹ ɭɫɤɨɪɟɧɧɨɝɨ 

ɬɜɟɪɞɟɧɢɹ ɛɟɬɨɧɚ ɩɪɢ ɚɝɪɟɝɚɬɧɨ-ɩɨɬɨɱɧɨɦ ɫɩɨɫɨɛɟ ɨɛɵɱɧɨ ɩɪɢɦɟɧɹɸɬɫɹ 

ɤɚɦɟɪɵ ɩɟɪɢɨɞɢɱɟɫɤɨɝɨ ɢ ɧɟɩɪɟɪɵɜɧɨɝɨ ɞɟɣɫɬɜɢɹ. 

ɇɟɛɨɥɶɲɨɣ ɨɛɴɟɦ ɤɚɠɞɨɣ ɫɟɤɰɢɢ ɤɚɦɟɪɵ ɩɨɡɜɨɥɹɟɬ ɡɚɬɪɚɱɢɜɚɬɶ 

ɦɢɧɢɦɭɦ ɜɪɟɦɟɧɢ ɧɚ ɡɚɝɪɭɡɤɭ ɢ ɜɵɝɪɭɡɤɭ ɢɡɞɟɥɢɣ, ɚ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ 

ɬɚɤɢɯ ɫɟɤɰɢɣ ɫɨɡɞɚɟɬ ɭɫɥɨɜɢɹ ɞɥɹ ɧɟɩɪɟɪɵɜɧɨɣ ɩɨɞɚɱɢ ɨɬɮɨɪɦɨɜɚɧɧɨɝɨ 

ɢɡɞɟɥɢɹ ɜ ɤɚɦɟɪɭ ɬɜɟɪɞɟɧɢɹ. 

ɉɨɬɨɱɧɨ-ɚɝɪɟɝɚɬɧɚɹ ɬɟɯɧɨɥɨɝɢɹ ɨɬɥɢɱɚɟɬɫɹ ɛɨɥɶɲɨɣ ɝɢɛɤɨɫɬɶɸ ɢ 

ɦɚɧɟɜɪɟɧɧɨɫɬɶɸ ɜ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɢ ɬɪɚɧɫɩɨɪɬɧɨɝɨ 

ɨɛɨɪɭɞɨɜɚɧɢɹ, ɜ ɪɟɠɢɦɟ ɬɟɩɥɨɜɨɣ ɨɛɪɚɛɨɬɤɢ, ɱɬɨ ɜɚɠɧɨ ɩɪɢ ɜɵɩɭɫɤɟ 

ɢɡɞɟɥɢɣ ɛɨɥɶɲɨɣ ɧɨɦɟɧɤɥɚɬɭɪɵ [9].   

ȼ ɫɪɚɜɧɟɧɢɢ ɫɨ ɫɬɟɧɞɨɜɵɦ ɫɩɨɫɨɛɨɦ ɩɪɨɢɡɜɨɞɫɬɜɚ ɫɴёɦ ɩɪɨɞɭɤɰɢɢ ɫ 

ɟɞɢɧɢɰɵ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɩɥɨɳɚɞɢ ɩɨɬɨɱɧɨ-ɚɝɪɟɝɚɬɧɨɝɨ ɫɩɨɫɨɛɚ 
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ɩɪɨɢɡɜɨɞɫɬɜɚ ɜɵɲɟ. Ʉɚɫɫɟɬɧɵɣ ɫɩɨɫɨɛ ɩɪɨɢɡɜɨɞɫɬɜɚ ɜ ɰɟɥɨɦ ɧɟ ɩɨɞɯɨɞɢɬ 

ɞɥɹ ɢɡɝɨɬɨɜɥɟɧɢɹ ɞɨɪɨɠɧɵɯ ɩɥɢɬ, ɬɚɤ ɤɚɤ ɢɡɞɟɥɢɹ, ɢɡɝɨɬɨɜɥɟɧɧɵɟ ɩɨ 

ɞɚɧɧɨɦɭ ɫɩɨɫɨɛɭ ɢɦɟɸɬ ɧɟɪɚɜɧɨɦɟɪɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɩɪɨɱɧɨɫɬɢ, ɱɬɨ 

ɧɟɞɨɩɭɫɬɢɦɨ ɞɥɹ ɩɥɢɬ ɞɨɪɨɠɧɵɯ ɩɨɤɪɵɬɢɣ.  

Ȼɟɡɨɩɚɥɭɛɨɱɧɵɣ ɫɩɨɫɨɛ ɩɪɨɢɡɜɨɞɫɬɜɚ ɬɚɤɠɟ ɧɟ ɩɨɞɯɨɞɢɬ ɞɥɹ 

ɢɡɝɨɬɨɜɥɟɧɢɹ ɞɨɪɨɠɧɵɯ ɩɥɢɬ, ɬɚɤ ɤɚɤ ɨɧɢ ɢɦɟɸɬ ɫɥɨɠɧɭɸ ɤɨɧɮɢɝɭɪɚɰɢɸ 

ɜɵɟɦɨɤ ɞɥɹ ɦɨɧɬɚɠɧɵɯ ɩɟɬɟɥɶ, ɤɨɬɨɪɨɣ ɧɟɥɶɡɹ ɞɨɛɢɬɶɫɹ ɩɪɢ ɛɟɡɨɩɚɥɭɛɨɱɧɨɦ 

ɫɩɨɫɨɛɟ ɩɪɨɢɡɜɨɞɫɬɜɚ. Ɍɨ ɠɟ ɨɬɧɨɫɢɬɫɹ ɢ ɤ ɜɢɛɪɨɩɪɨɤɚɬɧɨɦɭ ɫɩɨɫɨɛɭ. 

ȼɟɫɶɦɚ ɷɮɮɟɤɬɢɜɧɵɦ ɫɩɨɫɨɛɨɦ ɩɪɨɢɡɜɨɞɫɬɜɚ ɞɨɪɨɠɧɵɯ ɩɥɢɬ ɹɜɥɹɟɬɫɹ 

ɤɨɧɜɟɣɟɪɧɵɣ ɫɩɨɫɨɛ, ɧɨ ɜ ɬɨ ɠɟ ɜɪɟɦɹ ɦɚɧёɜɪɟɧɧɨɫɬɶ ɬɚɤɨɝɨ ɫɩɨɫɨɛɚ 

ɩɪɨɢɡɜɨɞɫɬɜɚ ɜɟɫɶɦɚ ɨɝɪɚɧɢɱɟɧɚ. 

ɂɫɯɨɞɹ ɢɡ ɜɫɟɝɨ ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɨɝɨ, ɦɨɠɧɨ ɭɬɜɟɪɠɞɚɬɶ, ɱɬɨ ɩɨɬɨɱɧɨ-

ɚɝɪɟɝɚɬɧɵɣ ɫɩɨɫɨɛ ɩɪɨɢɡɜɨɞɫɬɜɚ ɧɚɢɛɨɥɟɟ ɩɨɞɯɨɞɹɳɢɣ ɞɥɹ ɞɚɧɧɨɝɨ ɰɟɯɚ.  
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ȽɅȺȼȺ 2. ɌȿɏɇɈɅɈȽɂɑȿɋɄȺə ɑȺɋɌɖ 

 

ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɛɵɥɚ ɜɵɛɪɚɧɚ ɩɨɬɨɱɧɨ-ɚɝɪɟɝɚɬɧɚɹ ɫɯɟɦɚ ɩɪɨɢɡɜɨɞɫɬɜɚ, 

ɤɚɤ ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɚɹ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɞɨɪɨɠɧɵɯ ɩɥɢɬ. Ⱦɚɥɶɧɟɣɲɢɟ 

ɪɚɫɱёɬɵ ɩɪɨɢɡɜɨɞɹɬɫɹ ɨɬɧɨɫɢɬɟɥɶɧɨ ɞɚɧɧɨɣ ɫɯɟɦɵ ɩɪɨɢɡɜɨɞɫɬɜɚ ɞɨɪɨɠɧɵɯ 

ɩɥɢɬ. 

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɥɢɧɢɹ ɫɨɫɬɨɢɬ ɢɡ: ɛɟɬɨɧɨɭɤɥɚɞɱɢɤɚ, ɤɪɚɧɚ ɦɨɫɬɨɜɨɝɨ 

ɬɢɩɚ, ɜɢɛɪɨɩɥɨɳɚɞɤɢ, ɹɦɧɨɣ ɤɚɦɟɪɵ, ɩɨɫɬɨɜ ɪɚɫɩɚɥɭɛɤɢ, ɨɫɬɵɜɚɧɢɹ ɢɡɞɟɥɢɣ, 

ɱɢɫɬɤɢ ɢ ɫɦɚɡɤɢ ɮɨɪɦ, ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɤɨɧɬɪɨɥɹ; ɩɥɨɳɚɞɨɤ ɞɥɹ 

ɚɪɦɚɬɭɪɧɵɯ ɤɚɪɤɚɫɨɜ, ɫɤɥɚɞɢɪɨɜɚɧɢɹ, ɪɟɦɨɧɬɚ ɢ ɨɫɧɚɫɬɤɢ ɮɨɪɦ; 

ɢɫɩɵɬɚɬɟɥɶɧɵɣ ɫɬɟɧɞ. 

ȼɫɟ ɜɢɞɵ ɩɪɨɢɡɜɨɞɫɬɜɚ ɫɛɨɪɧɨɝɨ ɠɟɥɟɡɨɛɟɬɨɧɚ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ 

ɧɟɨɛɯɨɞɢɦɨ ɪɚɡɦɟɳɚɬɶ ɜ ɭɧɢɮɢɰɢɪɨɜɚɧɧɵɯ, ɬɢɩɨɜɵɯ ɩɪɨɥёɬɚɯ (ɞɥɢɧɨɣ 144 

ɦ ɢ ɲɢɪɢɧɨɣ 18 ɦ). ȼ ɰɟɯɭ ɩɪɟɞɭɫɦɨɬɪɟɧɨ 2 ɮɨɪɦɨɜɨɱɧɵɯ ɩɨɫɬɚ, 

ɩɪɨɩɚɪɨɱɧɵɟ ɤɚɦɟɪɵ ɹɦɧɨɝɨ ɬɢɩɚ, ɜɢɛɪɨɩɥɨɳɚɞɤɚ, ɩɨɫɬɵ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ 

ɨɫɧɨɜɧɵɯ ɨɩɟɪɚɰɢɣ (ɪɚɫɩɚɥɭɛɤɚ, ɞɨɜɨɞɤɚ, ɢɫɩɵɬɚɧɢɹ ɝɨɬɨɜɵɯ ɢɡɞɟɥɢɣ, 

ɱɢɫɬɤɢ, ɫɦɚɡɤɢ ɢ ɫɛɨɪɤɢ ɮɨɪɦ). 

ɉɪɢ ɩɨɬɨɱɧɨɦ ɫɩɨɫɨɛɟ ɨɪɝɚɧɢɡɚɰɢɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɩɪɨɰɟɫɫɵ 

ɮɨɪɦɨɜɚɧɢɹ, ɬɜɟɪɞɟɧɢɹ ɢ ɪɚɫɩɚɥɭɛɤɢ ɢɡɞɟɥɢɹ ɜɵɩɨɥɧɹɸɬɫɹ ɧɚ 

ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ ɩɨɫɬɚɯ, ɜɯɨɞɹɳɢɯ ɜ ɫɨɫɬɚɜ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɨɬɨɤɚ. 

Ʉɚɠɞɵɣ ɩɨɫɬ ɨɛɨɪɭɞɨɜɚɧ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ ɦɚɲɢɧɚɦɢ ɢ ɦɟɯɚɧɢɡɦɚɦɢ, ɚ 

ɮɨɪɦɵ ɢ ɢɡɞɟɥɢɹ ɩɟɪɟɦɟɳɚɸɬɫɹ ɨɬ ɨɞɧɨɝɨ ɩɨɫɬɚ ɤ ɞɪɭɝɨɦɭ ɫ ɩɪɨɢɡɜɨɥɶɧɵɦ 

ɢɧɬɟɪɜɚɥɨɦ, ɯɚɪɚɤɬɟɪɧɵɦ ɞɥɹ ɞɚɧɧɨɣ ɨɩɟɪɚɰɢɢ. ɉɨɦɢɦɨ ɷɬɨɝɨ ɩɨɬɨɱɧɨ-

ɚɝɪɟɝɚɬɧɚɹ ɬɟɯɧɨɥɨɝɢɹ, ɨɫɧɨɜɚɧɧɚɹ ɧɚ ɩɪɢɦɟɧɟɧɢɢ ɩɟɪɟɞɜɢɠɧɵɯ ɚɝɪɟɝɚɬɨɜ, 

ɩɨɡɜɨɥɹɟɬ ɮɨɪɦɨɜɚɬɶ ɢɡɞɟɥɢɹ ɡɚ ɧɟɫɤɨɥɶɤɨ ɩɪɨɯɨɞɨɜ, ɱɬɨ ɝɚɪɚɧɬɢɪɭɟɬ 

ɜɵɫɨɤɨɟ ɤɚɱɟɫɬɜɨ ɢɡɞɟɥɢɣ ɫɥɨɠɧɨɣ ɤɨɧɮɢɝɭɪɚɰɢɢ ɢ ɩɨɡɜɨɥɹɟɬ ɩɪɨɢɡɜɨɞɢɬɶ 

ɡɚɦɟɧɭ ɭɫɬɚɪɟɜɲɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɛɟɡ ɡɧɚɱɢɬɟɥɶɧɨɣ ɩɟɪɟɞɟɥɤɢ ɥɢɧɢɢ.  
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ɋɭɬɶ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɫɥɟɞɭɸɳɢɯ ɨɩɟɪɚɰɢɹɯ. 

ɐɟɦɟɧɬ ɜɦɟɫɬɟ ɫ ɦɟɥɤɢɦ ɢ ɤɪɭɩɧɵɦ ɡɚɩɨɥɧɢɬɟɥɟɦ ɩɟɪɟɦɟɳɚɟɬɫɹ ɫɨ ɫɤɥɚɞɨɜ 

ɩɨ ɝɚɥɟɪɟɟ, ɧɚɩɪɚɜɥɟɧɧɨɣ ɜ ɪɚɫɯɨɞɧɵɟ ɛɭɧɤɟɪɚ, ɤɨɬɨɪɵɟ ɧɚɯɨɞɹɬɫɹ ɜ ɜɟɪɯɧɟɣ 

ɱɚɫɬɢ ɛɟɬɨɧɨɫɦɟɫɢɬɟɥɶɧɨɝɨ ɭɡɥɚ. ȼ ɞɧɢɳɟ ɤɚɠɞɨɝɨ ɛɭɧɤɟɪɚ ɧɚɯɨɞɢɬɫɹ 

ɜɟɫɨɜɨɣ ɞɨɡɚɬɨɪ, ɤɨɬɨɪɵɣ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɡɚɤɪɵɜɚɟɬɫɹ ɩɪɢ ɫɛɪɚɫɵɜɚɧɢɢ 

ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɫɵɩɭɱɟɝɨ ɜɟɳɟɫɬɜɚ. ȼ ɦɟɲɚɥɤɟ ɞɨɛɚɜɤɢ 

ɫɦɟɲɢɜɚɸɬɫɹ ɫ ɜɨɞɨɣ, ɩɨɞɚɜɚɟɦɨɣ ɩɨ ɜɨɞɨɩɪɨɜɨɞɭ ɬɚɤ ɠɟ ɱɟɪɟɡ ɞɨɡɚɬɨɪ. 

ɉɨɫɥɟ ɜɫɟ ɷɥɟɦɟɧɬɵ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ ɩɨɩɚɞɚɸɬ ɜ ɛɟɬɨɧɨɫɦɟɫɢɬɟɥɶ ɞɥɹ 

ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɛɟɬɨɧɚ. 

Ƚɨɬɨɜɚɹ ɛɟɬɨɧɧɚɹ ɫɦɟɫɶ ɩɨɞɚёɬɫɹ ɜ ɛɚɞɶɟ ɧɚ ɫɚɦɨɯɨɞɧɨɣ ɬɟɥɟɠɤɟ   ɜ 

ɛɟɬɨɧɨɭɤɥɚɞɱɢɤɢ, ɤɨɬɨɪɵɟ ɩɨ ɪɟɥɶɫɚɦ ɩɟɪɟɞɜɢɝɚɸɬɫɹ ɤ ɦɟɫɬɚɦ ɮɨɪɦɨɜɤɢ. 

Ⱥɪɦɚɬɭɪɧɚɹ ɫɬɚɥɶ ɧɚ ɫɚɦɨɤɚɬɧɵɯ ɬɟɥɟɠɤɚɯ ɞɨɫɬɚɜɥɹɟɬɫɹ ɫ ɚɪɦɚɬɭɪɧɨɝɨ ɰɟɯɚ, 

ɤɨɬɨɪɵɣ ɪɚɫɩɨɥɨɠɟɧ ɜ ɷɬɨɦ ɠɟ ɡɞɚɧɢɢ, ɝɞɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɢɡɝɨɬɨɜɥɟɧɢɟ ɢ 

ɫɜɚɪɤɚ ɤɚɪɤɚɫɨɜ. Ȼɟɬɨɧɨɭɤɥɚɞɱɢɤɨɦ ɛɟɬɨɧɧɚɹ ɫɦɟɫɶ ɭɤɥɚɞɵɜɚɟɬɫɹ ɜ ɮɨɪɦɵ, 

ɫɬɨɹɳɢɟ ɧɚ ɜɢɛɪɨɩɥɨɳɚɞɤɟ. ɉɨ ɨɤɨɧɱɚɧɢɢ ɭɤɥɚɞɤɢ ɫɦɟɫɢ ɜ ɮɨɪɦɵ, 

ɜɤɥɸɱɚɟɬɫɹ ɩɪɢɜɨɞ ɜɢɛɪɨɩɥɨɳɚɞɤɢ ɢ ɛɟɬɨɧɧɚɹ ɫɦɟɫɶ ɭɩɥɨɬɧɹɟɬɫɹ. 

Ⱦɚɥɟɟ ɮɨɪɦɵ ɫ ɛɟɬɨɧɧɨɣ ɫɦɟɫɶɸ ɦɨɫɬɨɜɵɦ ɤɪɚɧɨɦ ɬɪɚɧɫɩɨɪɬɢɪɭɸɬ ɧɚ 

ɩɨɫɬ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ ɜɵɞɟɪɠɤɢ, ɩɨɫɥɟ ɤɨɬɨɪɨɣ ɢɯ ɡɚɝɪɭɠɚɸɬ ɜ 

ɩɪɨɩɚɪɨɱɧɵɟ ɤɚɦɟɪɵ ɹɦɧɨɝɨ ɬɢɩɚ. 

ɉɨ ɨɤɨɧɱɚɧɢɢ ɌȼɈ ɢɡɞɟɥɢɹ ɢɡɜɥɟɤɚɸɬ ɢɡ ɤɚɦɟɪɵ ɢ ɬɪɚɧɫɩɨɪɬɢɪɭɸɬ ɧɚ 

ɩɨɫɬ ɪɚɫɩɚɥɭɛɤɢ ɢ ɞɨɜɨɞɤɢ. ɉɨɫɥɟ ɬɨɝɨ, ɤɚɤ ɢɡɞɟɥɢɹ ɨɤɨɧɱɚɬɟɥɶɧɨ ɨɫɬɵɥɢ ɢ 

ɜɵɫɨɯɥɢ, ɨɧɢ  ɩɪɨɯɨɞɹɬ ɩɪɢёɦɨɱɧɵɣ ɤɨɧɬɪɨɥɶ ɢ ɦɚɪɤɢɪɭɸɬɫɹ. Ⱦɚɥɟɟ ɩɥɢɬɵ 

ɬɪɚɧɫɩɨɪɬɢɪɭɸɬ ɧɚ ɫɤɥɚɞ ɝɨɬɨɜɨɣ ɩɪɨɞɭɤɰɢɢ [10]. 

2.1 Ɉɩɢɫɚɧɢɟ ɩɪɢɧяɬɨɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɫɯɟɦɵ ɩɪɨɢɡɜɨɞɫɬɜɚ 

ɞɨɪɨɠɧɵɯ ɩɥɢɬ 

 

ɉɪɨɰɟɫɫ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɞɨɪɨɠɧɵɯ ɩɥɢɬ ɪɚɡɞɟɥɹɟɬɫɹ ɧɚ ɫɥɟɞɭɸɳɢɟ 

ɨɩɟɪɚɰɢɢ: 

– ɩɨɞɝɨɬɨɜɤɚ ɮɨɪɦ (ɱɢɫɬɤɚ ɢ ɫɦɚɡɤɚ); 
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– ɚɪɦɢɪɨɜɚɧɢɟ; 

– ɭɫɬɚɧɨɜɤɚ ɤɚɪɤɚɫɚ ɢ ɫɟɬɨɤ ɜ ɮɨɪɦɭ; 

– ɭɤɥɚɞɤɚ ɢ ɭɩɥɨɬɧɟɧɢɟ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ; 

– ɬɟɪɦɨɨɛɪɚɛɨɬɤɚ; 

– ɞɨɜɨɞɤɚ; 

– ɩɪɢɟɦɤɚ; 

– ɦɚɪɤɢɪɨɜɤɚ. 

 

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ ɩɨɞɝɨɬɨɜɤɢ ɮɨɪɦ ɢ ɚɪɦɢɪɨɜɚɧɢɹ ɢɡɞɟɥɢɣ 

ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɫɥɟɞɭɸɳɢɟ ɨɩɟɪɚɰɢɢ: 

– ɱɢɫɬɤɭ, ɫɛɨɪɤɭ ɢ ɫɦɚɡɤɭ ɮɨɪɦ; 

– ɭɫɬɚɧɨɜɤɭ ɜ ɮɨɪɦɭ ɢ ɮɢɤɫɚɰɢɸ ɧɟɧɚɩɪɹɝɚɟɦɵɯ ɚɪɦɚɬɭɪɧɵɯ ɢɡɞɟɥɢɣ, 

ɡɚɤɥɚɞɧɵɯ ɢ ɤɨɦɩɥɟɤɬɨɜɨɱɧɵɯ ɷɥɟɦɟɧɬɨɜ. 

ɉɪɢɦɟɧɹɟɦɵɟ ɮɨɪɦɵ, ɫɬɟɧɞɵ ɢ ɦɚɬɪɢɰɵ ɞɨɥɠɧɵ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ 

ɬɪɟɛɨɜɚɧɢɹɦ ȽɈɋɌ 25781–2018, ȽɈɋɌ 25878–2018, ȽɈɋɌ 27204–87, ȽɈɋɌ 

18103–84, ɨɛɟɫɩɟɱɢɜɚɬɶ ɩɨɥɭɱɟɧɢɟ ɢɡɞɟɥɢɣ ɫ ɪɚɡɦɟɪɚɦɢ ɜ ɩɪɟɞɟɥɚɯ 

ɞɨɩɭɫɤɚɟɦɵɯ ɨɬɤɥɨɧɟɧɢɣ, ɨɬɜɟɱɚɸɳɢɯ ɬɪɟɛɨɜɚɧɢɹɦ ɫɬɚɧɞɚɪɬɨɜ ɢɥɢ 

ɬɟɯɧɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɢ ɩɪɨɟɤɬɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ ɧɚ ɢɡɞɟɥɢɹ. 

ɗɤɫɩɥɭɚɬɚɰɢɸ ɮɨɪɦ ɩɪɨɢɡɜɨɞɹɬ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ 

ɞɟɣɫɬɜɭɸɳɟɣ ɧɨɪɦɚɬɢɜɧɨ-ɬɟɯɧɢɱɟɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ. 

ɑɢɫɬɤɚ, ɫɛɨɪɤɚ ɢ ɫɦɚɡɤɚ ɮɨɪɦ 

ɉɟɪɟɞ ɮɨɪɦɨɜɚɧɢɟɦ ɷɥɟɦɟɧɬɵ ɮɨɪɦɵ (ɩɨɞɞɨɧɵ, ɛɨɪɬɚ) ɜɧɭɬɪɢ ɢ 

ɫɧɚɪɭɠɢ ɨɱɢɳɚɸɬ ɢ ɫɦɚɡɵɜɚɸɬ. Ⱦɥɹ ɨɱɢɫɬɤɢ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɮɨɪɦ 

ɩɪɢɦɟɧɹɸɬ, ɤɚɤ ɩɪɚɜɢɥɨ, ɫɩɟɰɢɚɥɶɧɵɟ ɦɚɲɢɧɵ ɢɥɢ ɪɭɱɧɨɣ ɢɧɫɬɪɭɦɟɧɬ 

(ɩɧɟɜɦɚɬɢɱɟɫɤɢɣ ɢɥɢ ɷɥɟɤɬɪɢɱɟɫɤɢɣ). 

Ɏɨɪɦɵ ɫɨɛɢɪɚɸɬ ɧɚ ɫɩɟɰɢɚɥɶɧɵɯ ɩɨɫɬɚɯ, ɜ ɩɪɨɰɟɫɫɟ ɫɛɨɪɤɢ ɫɥɟɞɹɬ ɡɚ 

ɩɥɨɬɧɵɦ ɩɪɢɥɟɝɚɧɢɟɦ ɛɨɪɬɨɜ, ɨɬɫɭɬɫɬɜɢɢ ɳɟɥɟɣ ɢ ɩɪɚɜɢɥɶɧɨɣ ɭɫɬɚɧɨɜɤɨɣ 

ɜɤɥɚɞɵɲɟɣ ɢ ɜɫɬɚɜɨɤ [10].  
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Ⱦɥɹ ɭɜɟɥɢɱɟɧɢɹ ɫɪɨɤɚ  ɫɥɭɠɛɵ ɮɨɪɦ ɢ ɩɪɨɫɬɨɬɵ ɢɡɜɥɟɤɚɧɢɹ ɢɡɞɟɥɢɣ ɢɡ 

ɮɨɪɦ, ɜɫɟ ɩɨɜɟɪɯɧɨɫɬɢ ɬɳɚɬɟɥɶɧɨ ɨɱɢɳɚɸɬɫɹ ɢ ɫɦɚɡɵɜɚɸɬɫɹ ɫɨɫɬɚɜɚɦɢ ɫ 

ɯɨɪɨɲɟɣ ɚɞɝɟɡɢɟɣ ɤ ɦɟɬɚɥɥɭ ɢ ɧɟ ɜɵɡɵɜɚɸɳɟɣ ɤɨɪɪɨɡɢɸ. Ɍɚɤ ɠɟ ɫɨɫɬɚɜ ɧɟ 

ɞɨɥɠɟɧ ɨɫɬɚɜɥɹɬɶ ɩɹɬɟɧ ɧɚ ɢɡɞɟɥɢɢ, ɧɟ ɪɚɡɪɭɲɚɬɶ ɛɟɬɨɧ ɢ ɛɵɬɶ ɛɟɡɨɩɚɫɧɵɦ 

ɞɥɹ ɱɟɥɨɜɟɤɚ. 

Ⱦɥɹ ɫɦɚɡɤɢ ɩɪɢɦɟɧɹɟɬɫɹ ɫɦɟɫɶ ɷɦɭɥɶɫɨɥɚ ɗɄɋ ɫ ɪɚɫɬɜɨɪɨɦ ɢɡɜɟɫɬɢ ɜ 

ɫɨɨɬɧɨɲɟɧɢɢ 1:4. Ɋɚɫɯɨɞ ɫɦɚɡɤɢ 100–200 ɝ ɧɚ 1 ɦ2 ɩɨɜɟɪɯɧɨɫɬɢ. ɋɦɚɡɤɚ 

ɞɨɥɠɧɚ ɩɨɤɪɵɜɚɬɶ ɪɨɜɧɵɦ ɫɥɨɟɦ ɪɚɛɨɱɭɸ ɩɨɜɟɪɯɧɨɫɬɶ ɬɨɥɳɢɧɨɣ 0,1–0,2 ɦɦ. 

ɋɦɚɡɨɱɧɵɟ ɫɨɫɬɚɜɵ ɧɚɧɨɫɹɬ ɬɨɧɤɢɦ ɪɚɜɧɨɦɟɪɧɵɦ ɫɥɨɟɦ 

ɦɟɯɚɧɢɡɢɪɨɜɚɧɧɵɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ. 

Ⱥɪɦɢɪɨɜɚɧɢɟ ɢɡɞɟɥɢɣ 

Ɍɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɟ ɚɪɦɚɬɭɪɧɨɣ ɫɬɚɥɢ ɢ ɩɨɥɭɮɚɛɪɢɤɚɬɨɜ ɜ ɚɪɦɚɬɭɪɧɨɦ 

ɰɟɯɟ, ɚ ɬɚɤɠɟ ɩɨɞɚɱɭ ɝɨɬɨɜɵɯ ɚɪɦɚɬɭɪɧɵɯ ɢɡɞɟɥɢɣ ɜ ɮɨɪɦɨɜɨɱɧɵɟ ɰɟɯɢ 

ɫɥɟɞɭɟɬ ɩɪɨɢɡɜɨɞɢɬɶ ɜ ɫɩɟɰɢɚɥɶɧɵɯ ɤɨɧɬɟɣɧɟɪɚɯ, ɧɚ ɫɚɦɨɯɨɞɧɵɯ 

ɩɟɪɟɞɚɬɨɱɧɵɯ ɬɟɥɟɠɤɚɯ, ɧɚ ɩɨɞɜɟɫɧɵɯ ɤɨɧɜɟɣɟɪɚɯ ɢ ɬ.ɩ. 

Ʉɚɪɤɚɫɵ ɢ ɚɪɦɚɬɭɪɧɵɟ ɫɟɬɤɢ ɬɪɚɧɫɩɨɪɬɢɪɭɸɬɫɹ ɩɪɢ ɩɨɦɨɳɢ ɫɩɟɰ 

ɩɨɞɞɨɧɨɜ ɢɡ ɚɪɦɚɬɭɪɧɨɝɨ ɰɟɯɚ. ȼɫɟ ɡɚɤɥɚɞɧɵɟ ɷɥɟɦɟɧɬɵ ɬɪɚɧɫɩɨɪɬɢɪɭɸɬ ɜ 

ɹɳɢɤɚɯ-ɤɨɧɬɟɣɧɟɪɚɯ. 

ɑɟɪɬёɠ ɦɨɧɬɚɠɧɨɣ ɩɟɬɥɢ ɉ3 ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 3. 
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                               Ɋɢɫɭɧɨɤ 3 – ɑɟɪɬёɠ ɦɨɧɬɚɠɧɨɣ ɩɟɬɥɢ ɉ3 

ɋɤɥɚɞ ɝɨɬɨɜɵɯ ɚɪɦɚɬɭɪɧɵɯ ɢɡɞɟɥɢɣ ɪɚɡɦɟɳɚɸɬ ɜɛɥɢɡɢ ɩɨɫɬɨɜ 

ɩɨɞɝɨɬɨɜɤɢ ɮɨɪɦ ɮɨɪɦɨɜɨɱɧɵɯ ɥɢɧɢɣ. ɋɜɚɪɧɵɟ ɚɪɦɚɬɭɪɧɵɟ ɫɟɬɤɢ ɢ ɩɥɨɫɤɢɟ 

ɤɚɪɤɚɫɵ ɞɨɥɠɧɵ ɯɪɚɧɢɬɶɫɹ ɜ ɡɚɤɪɵɬɵɯ ɫɭɯɢɯ ɩɨɦɟɳɟɧɢɹɯ ɨɬɞɟɥɶɧɨ ɩɨ 

ɦɚɪɤɚɦ ɜ ɤɨɧɬɟɣɧɟɪɚɯ, ɜ ɩɚɤɟɬɚɯ ɢɥɢ ɩɚɱɤɚɯ ɜ ɲɬɚɛɟɥɹɯ ɜɵɫɨɬɨɣ ɧɟ ɛɨɥɟɟ 2,0 

ɦ ɫɨ ɫɜɨɛɨɞɧɵɦɢ ɩɪɨɯɨɞɚɦɢ ɦɟɠɞɭ ɧɢɦɢ ɲɢɪɢɧɨɣ ɧɟ ɦɟɧɟɟ 1,0 ɦ. 

Ⱥɪɦɢɪɨɜɚɧɢɟ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɢɡɞɟɥɢɣ ɩɪɨɢɡɜɨɞɹɬ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɦɢ 

ɤɚɪɤɚɫɚɦɢ ɢ ɩɥɨɫɤɢɦɢ ɫɟɬɤɚɦɢ. Ɋɭɱɧɚɹ ɞɭɝɨɜɚɹ ɫɜɚɪɤɚ ɚɪɦɚɬɭɪɧɵɯ ɢɡɞɟɥɢɣ ɜ 

ɮɨɪɦɟ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ. 

Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɩɪɨɟɤɬɧɵɯ ɩɨɥɨɠɟɧɢɣ ɡɚɤɥɚɞɧɵɯ ɞɟɬɚɥɟɣ ɜ ɢɡɞɟɥɢɢ 

ɩɪɢɛɟɝɚɸɬ ɤ ɩɨɦɨɳɢ ɮɢɤɫɚɬɨɪɨɜ, ɜɪɟɦɟɧɧɵɯ ɢɥɢ ɩɨɫɬɨɹɧɧɵɯ ɤɪɟɩɟɠɧɵɯ 

ɭɫɬɪɨɣɫɬɜ. ɗɬɨ ɩɪɨɢɡɜɨɞɹɬ ɞɥɹ ɬɨɝɨ ɱɬɨɛɵ ɡɚɤɥɚɞɧɵɟ ɷɥɟɦɟɧɬɵ, ɚɪɦɚɬɭɪɧɵɟ 

ɤɚɪɤɚɫɵ, ɫɬɪɨɩɨɜɨɱɧɵɟ ɩɟɬɥɢ ɛɵɥɢ ɨɛɟɫɩɟɱɟɧɵ ɩɨɥɨɠɟɧɧɵɦ ɡɚɳɢɬɧɵɦ 

ɫɥɨɟɦ ɢ ɧɟ ɫɦɟɳɚɥɢɫɶ ɩɪɢ ɭɩɥɨɬɧɟɧɢɢ ɢ ɭɤɥɚɞɤɢ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ. 

ɍɫɬɚɧɨɜɥɟɧɧɭɸ ɩɪɨɱɧɨɫɬɶ ɢ ɩɥɨɬɧɨɫɬɶ ɛɟɬɨɧɚ, ɤɨɧɮɢɝɭɪɚɰɢɸ ɢ 

ɩɪɨɟɤɬɧɵɟ ɪɚɡɦɟɪɵ ɨɛɟɫɩɟɱɢɜɚɸɬ ɧɚ ɷɬɚɩɟ ɮɨɪɦɨɜɚɧɢɹ ɢɡɞɟɥɢɹ. 
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ɋɯɟɦɚ ɚɪɦɢɪɨɜɚɧɢɹ ɞɨɪɨɠɧɨɣ ɩɥɢɬɵ 1ɉ35.28–30 ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ 

ɪɢɫɭɧɤɟ 4. 

Ɋɢɫɭɧɨɤ 4 – ɋɯɟɦɚ ɚɪɦɢɪɨɜɚɧɢɹ ɞɨɪɨɠɧɨɣ ɩɥɢɬɵ 1ɉ35.28–30 

Ɏɨɪɦɨɜɚɧɢɟ ɢɡɞɟɥɢɣ 

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ ɮɨɪɦɨɜɚɧɢɹ ɫɨɫɬɨɢɬ ɢɡ ɫɥɟɞɭɸɳɢɯ 

ɨɩɟɪɚɰɢɣ: 

– ɭɤɥɚɞɤɢ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ ɢ ɟɟ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɩɨ ɮɨɪɦɟ; 

 – ɭɩɥɨɬɧɟɧɢɟ ɫɦɟɫɢ; 

 – ɭɤɥɚɞɤɚ ɫɦɟɫɢ; 

 – ɭɤɥɚɞɤɚ ɚɪɦɚɬɭɪɵ ɢ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ, ɚ ɬɚɤɠɟ ɟɟ ɭɩɥɨɬɧɟɧɢɹ; 

 – ɨɬɞɟɥɤɢ ɩɨɜɟɪɯɧɨɫɬɟɣ ɢɡɞɟɥɢɣ ɩɪɢ ɮɨɪɦɨɜɚɧɢɢ. 

 Ɏɨɪɦɨɜɚɧɢɟ ɢɡɞɟɥɢɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜɢɛɪɚɰɢɨɧɧɵɦ ɫɩɨɫɨɛɨɦ. 

ɋɩɨɫɨɛ ɮɨɪɦɨɜɚɧɢɹ ɜɵɛɢɪɚɸɬ ɢɫɯɨɞɹ ɢɡ ɜɢɞɚ ɢɡɞɟɥɢɣ, ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ ɢ ɩɪɢɧɹɬɨɣ ɬɟɯɧɨɥɨɝɢɢ ɢɡɝɨɬɨɜɥɟɧɢɹ ɫ ɭɱɟɬɨɦ ɬɪɟɛɨɜɚɧɢɣ ɤ 
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ɢɯ ɤɚɱɟɫɬɜɭ, ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, ɩɪɢɧɢɦɚɹ ɜɨ 

ɜɧɢɦɚɧɢɟ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɷɤɨɧɨɦɢɢ ɦɚɬɟɪɢɚɥɶɧɵɯ, ɬɪɭɞɨɜɵɯ ɢ ɬɨɩɥɢɜɧɨ-

ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ. 

Ⱦɥɹ ɨɛɥɟɝɱɟɧɢɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɭɞɚɥɟɧɢɹ ɪɭɱɧɨɝɨ ɬɪɭɞɚ ɫɦɟɫɶ 

ɪɚɫɩɪɟɞɟɥɹɟɬɫɹ ɩɪɢ ɩɨɦɨɳɢ ɩɢɬɚɬɟɥɟɣ ɤɨɬɨɪɵɟ ɜɯɨɞɹɬ ɜ ɤɨɧɫɬɪɭɤɰɢɸ 

ɛɟɬɨɧɨɭɤɥɚɞɱɢɤɚ. 

ɍɤɥɚɞɤɭ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɨɞɢɬɶ ɛɟɫɩɪɟɪɵɜɧɨ. ȼɪɟɦɹ 

ɜɵɧɭɠɞɟɧɧɨɝɨ ɩɟɪɟɪɵɜɚ ɩɪɢ ɭɤɥɚɞɤɟ ɧɟ ɞɨɥɠɧɨ ɩɪɟɜɵɲɚɬɶ ɜɪɟɦɟɧɢ ɧɚɱɚɥɚ 

ɫɯɜɚɬɵɜɚɧɢɹ ɰɟɦɟɧɬɚ. ɍɤɥɚɞɤɚ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨɫɥɨɣɧɨ. 

Ʉɚɠɞɵɣ ɫɥɨɣ ɜɢɛɪɢɪɭɟɬɫɹ. 

Ɋɟɠɢɦɵ ɮɨɪɦɨɜɚɧɢɹ ɢɡɞɟɥɢɣ ɞɨɥɠɧɵ ɨɛɟɫɩɟɱɢɜɚɬɶ ɤɨɷɮɮɢɰɢɟɧɬ 

ɭɩɥɨɬɧɟɧɢɹ ɛɟɬɨɧɧɵɯ ɫɦɟɫɟɣ Ʉɭ=0,98 ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɫɦɟɫɟɣ ɦɚɪɨɤ ɩɨ 

ɭɞɨɛɨɭɤɥɚɞɵɜɚɟɦɨɫɬɢ ɉ2–ɉ5 ɢ ɧɟ ɦɟɧɟɟ Ʉɭ=0,96 ɞɥɹ ɦɟɧɟɟ ɩɨɞɜɢɠɧɵɯ, 

ɠɟɫɬɤɢɯ ɢ ɦɟɥɤɨɡɟɪɧɢɫɬɵɯ ɛɟɬɨɧɧɵɯ ɫɦɟɫɟɣ [11].  

ɍɩɥɨɬɧɟɧɢɟ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ ɜɟɞɟɬɫɹ (ɧɟ ɦɟɧɟɟ 45 ɫɟɤ.) ɞɨ ɩɪɟɤɪɚɳɟɧɢɹ 

ɨɫɟɞɚɧɢɹ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ, ɩɨɹɜɥɟɧɢɹ ɰɟɦɟɧɬɧɨɝɨ ɦɨɥɨɱɤɚ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ 

ɡɚɮɨɪɦɨɜɚɧɧɨɝɨ ɢɡɞɟɥɢɹ, ɩɪɟɤɪɚɳɟɧɢɹ ɜɵɞɟɥɟɧɢɹ ɜɨɡɞɭɲɧɵɯ ɩɭɡɵɪɶɤɨɜ. 

ɋɪɚɡɭ ɩɨɫɥɟ ɡɚɜɟɪɲɟɧɢɹ ɮɨɪɦɨɜɚɧɢɹ ɢɡɞɟɥɢɹ, ɬɳɚɬɟɥɶɧɨ ɨɱɢɳɚɸɬ 

ɡɚɤɥɚɞɧɵɟ ɷɥɟɦɟɧɬɵ ɨɬ ɨɫɬɚɬɤɨɜ ɛɟɬɨɧɧɨɣ ɢ ɪɚɫɬɜɨɪɧɨɣ ɫɦɟɫɢ. 

Ɍɟɩɥɨɜɚя ɨɛɪɚɛɨɬɤɚ ɢɡɞɟɥɢɣ 

Ɍɟɩɥɨɜɚɹ ɨɛɪɚɛɨɬɤɚ ɢɡɞɟɥɢɣ ɞɨɥɠɧɚ ɨɛɟɫɩɟɱɢɜɚɬɶ ɭɫɬɚɧɨɜɥɟɧɧɨɟ 

ɤɚɱɟɫɬɜɨ ɢɡɞɟɥɢɣ ɫ ɫɨɛɥɸɞɟɧɢɟɦ ɜɫɟɯ ɧɨɪɦɚɬɢɜɧɵɯ ɞɨɤɭɦɟɧɬɨɜ ɢ ɡɧɚɱɟɧɢɣ 

ɩɪɨɱɧɨɫɬɢ ɛɟɬɨɧɚ ɩɪɢ ɡɚɬɪɚɬɚɯ ɜ ɩɪɟɞɟɥɚɯ ɷɤɨɧɨɦɢɱɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ. 

ɉɪɢ ɩɪɢɦɟɧɟɧɢɢ ɩɟɪɟɞɨɜɵɯ ɫɩɨɫɨɛɨɜ ɌɈ ɝɚɪɚɧɬɢɪɭɟɬɫɹ ɪɚɰɢɨɧɚɥɶɧɵɟ 

ɡɚɬɪɚɬɵ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ ɧɚ ɨɫɧɨɜɟ ɩɨɞɛɨɪɚ ɪɟɠɢɦɚ ɬɟɪɦɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ 

ɩɪɢ ɡɚɞɚɧɧɨɦ ɩɪɨɰɟɫɫɟ ɢɡɝɨɬɨɜɥɟɧɢɹ ɢɡɞɟɥɢɣ, ɪɚɡɜɢɬɢɟ ɬɟɪɦɢɱɟɫɤɢɯ 

ɭɫɬɚɧɨɜɨɤ, ɩɪɢɦɟɧɟɧɢɟ ɯɢɦɢɱɟɫɤɢɯ ɞɨɛɚɜɨɤ ɢ ɜɹɠɭɳɢɯ ɞɥɹ ɭɫɤɨɪɟɧɢɹ 
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ɬɜɟɪɞɟɧɢɹ ɛɟɬɨɧɚ, ɬɚɤ ɠɟ ɜɜɟɞɟɧɢɟ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɯ ɫɢɫɬɟɦ ɪɭɤɨɜɨɞɫɬɜɚ 

ɌɈ. 

Ɍɟɩɥɨɜɵɟ ɚɝɪɟɝɚɬɵ  

ȼɢɞ ɬɟɩɥɨɜɨɝɨ ɚɝɪɟɝɚɬɚ (ɤɚɦɟɪɵ ɩɟɪɢɨɞɢɱɟɫɤɨɝɨ ɢɥɢ ɧɟɩɪɟɪɵɜɧɨɝɨ 

ɞɟɣɫɬɜɢɹ: ɹɦɧɵɟ, ɬɭɧɧɟɥɶɧɵɟ, ɳɟɥɟɜɵɟ; ɬɟɪɦɨɮɨɪɦɵ, ɤɚɫɫɟɬɵ, ɫɬɟɧɞɵ, 

ɝɟɥɢɨɮɨɪɦɵ ɢ ɬ.ɩ.) ɢ ɬɟɩɥɨɧɨɫɢɬɟɥɹ (ɜɨɞɹɧɨɣ ɩɚɪ, ɝɨɪɹɱɚɹ ɜɨɞɚ, 

ɷɥɟɤɬɪɨɷɧɟɪɝɢɹ, ɝɨɪɹɱɢɣ ɜɨɡɞɭɯ, ɩɪɨɞɭɤɬɵ ɫɝɨɪɚɧɢɹ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ, 

ɜɵɫɨɤɨɬɟɦɩɟɪɚɬɭɪɧɵɟ ɦɚɫɥɚ, ɫɨɥɧɟɱɧɚɹ ɷɧɟɪɝɢɹ ɢ ɬ.ɩ.) ɫɥɟɞɭɟɬ ɜɵɛɢɪɚɬɶ 

ɢɫɯɨɞɹ ɢɡ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɢɩɚ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɥɢɧɢɣ (ɤɨɧɜɟɣɟɪɧɵɟ, ɩɨɬɨɱɧɨ-ɚɝɪɟɝɚɬɧɵɟ, ɤɚɫɫɟɬɧɵɟ,  

ɫɬɟɧɞɨɜɵɟ), ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɨɫɨɛɟɧɧɨɫɬɟɣ ɢɡɞɟɥɢɣ ɢ ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ 

ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɟɣ ɧɨɪɦɚɬɢɜɧɨ-ɬɟɯɧɢɱɟɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɟɣ. 

ɉɨɜɵɲɟɧɢɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɬɟɩɥɨɜɨɝɨ ɚɝɪɟɝɚɬɚ ɨɛɟɫɩɟɱɢɜɚɸɬ ɡɚ ɫɱɟɬ 

ɢɧɬɟɧɫɢɮɢɤɚɰɢɢ ɦɟɠɞɭ ɢɡɞɟɥɢɹɦɢ ɢ ɨɛɳɟɣ ɫɪɟɞɨɣ, ɦɚɤɫɢɦɚɥɶɧɨɝɨ 

ɫɧɢɠɟɧɢɹ ɧɟɩɪɨɢɡɜɨɞɢɬɟɥɶɧɵɯ ɩɨɬɟɪɶ ɢ ɧɚɝɪɟɜɚ ɤɨɧɫɬɪɭɤɰɢɣ ɫɚɦɨɝɨ 

ɚɝɪɟɝɚɬɚ, ɡɚ ɫɱɟɬ ɭɜɟɥɢɱɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɚ ɡɚɩɨɥɧɟɧɢɹ ɚɝɪɟɝɚɬɚ, ɭɬɢɥɢɡɚɰɢɢ 

ɜɫɟɯ ɜɢɞɨɜ «ɬɟɩɥɨɜɵɯ ɨɬɯɨɞɨɜ» (ɤɨɧɞɟɧɫɚɬɚ, ɝɨɪɹɱɟɝɨ ɜɨɡɞɭɯɚ, ɝɚɡɨɜ) 

ɩɪɨɰɟɫɫɚ ɌɈ. 

ɌɈ ɢɡɞɟɥɢɣ ɢɡ ɬɹɠɟɥɨɝɨ ɛɟɬɨɧɚ ɞɨɩɭɫɤɚɟɬɫɹ ɩɪɨɢɡɜɨɞɢɬɶ ɜ ɥɸɛɵɯ 

ɬɟɩɥɨɜɵɯ ɚɝɪɟɝɚɬɚɯ. Ɍɟɩɥɨɜɵɟ ɚɝɪɟɝɚɬɵ ɞɨɥɠɧɵ ɛɵɬɶ ɨɛɨɪɭɞɨɜɚɧɵ ɧɚɞɟɠɧɨɣ 

ɡɚɩɨɪɧɨ-ɪɟɝɭɥɢɪɭɸɳɟɣ ɚɪɦɚɬɭɪɨɣ, ɚ ɬɚɤɠɟ ɩɪɢɛɨɪɚɦɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ 

ɭɱɟɬɚ ɪɚɫɯɨɞɚ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ ɢ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɦɢ ɫɢɫɬɟɦɚɦɢ 

ɭɩɪɚɜɥɟɧɢɹ ɌɈ [12]. 

Ɉɛɳɢɣ ɜɢɞ ɹɦɧɨɣ ɤɚɦɟɪɵ ɌȼɈ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 5. 
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Ɋɢɫɭɧɨɤ 5 – Ɉɛɳɢɣ ɜɢɞ ɹɦɧɨɣ ɤɚɦɟɪɵ ɌȼɈ: 1 – Ʉɪɵɲɤɚ ɤɚɦɟɪɵ; 2 – 

Ƚɢɞɪɨɡɚɬɜɨɪ ɤɚɦɟɪɵ; 3 – ȼɟɧɬɢɥɹɰɢɨɧɧɨɟ ɨɬɜɟɪɫɬɢɟ; 4 – Ʉɪɵɲɤɚ 

ɜɟɧɬɨɬɜɟɪɫɬɢɹ ɫ ɭɩɥɨɬɧɢɬɟɥɟɦ; 5 – Ɋɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɣ ɩɚɪɨɩɪɨɜɨɞ; 6 – 

ɉɚɪɨɜɵɩɭɫɤɧɨɟ ɭɫɬɪɨɣɫɬɜɨ; 7 – ɇɢɲɢ ɞɥɹ ɩɚɪɨɜɵɩɭɫɤɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ; 8 – 

Ɂɚɳɢɬɧɵɟ ɪёɛɪɚ; 9 – ȼɟɧɬɢɥɹɰɢɨɧɧɵɣ ɤɚɧɚɥ; 10 – ȼɟɧɬɢɥɹɰɢɨɧɧɵɣ ɤɥɚɩɚɧ; 

11 – ɞɜɨɣɧɨɣ ɝɢɞɪɨɡɚɬɜɨɪ ɜɟɧɬɢɥɹɰɢɨɧɧɨɝɨ ɤɥɚɩɚɧɚ; 12 – ɉɪɢɜɨɞ 

ɜɟɧɬɢɥɹɰɢɨɧɧɨɝɨ ɤɥɚɩɚɧɚ; 13 – ɇɚɩɪɚɜɥɹɸɳɚɹ 

 

Ɋɟɠɢɦɵ ɬɟɩɥɨɜɨɣ ɨɛɪɚɛɨɬɤɢ  

Ɋɟɠɢɦ ɬɟɩɥɨɜɨɣ ɨɛɪɚɛɨɬɤɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫɢɫɬɟɦɚɦɢ 

ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɩɪɨɰɟɫɫɨɦ ɩɨ ɡɚɪɚɧɟɟ ɜɵɛɪɚɧɧɨɣ ɩɪɨɝɪɚɦɦɟ 

ɢɥɢ ɩɪɢ ɩɨɦɨɳɢ ɫɩɟɰɢɚɥɢɫɬɚ. 

Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɤɚɱɟɫɬɜɟɧɧɨɣ ɩɪɨɞɭɤɰɢɢ ɭɱɢɬɵɜɚɸɬɫɹ ɦɧɨɝɢɟ ɮɚɤɬɨɪɵ, 

ɢɫɯɨɞɹ ɢɡ ɤɨɬɨɪɵɯ ɜɵɛɢɪɚɟɬɫɹ ɪɟɠɢɦ ɬɟɩɥɨɜɨɣ ɨɛɪɚɛɨɬɤɢ. ȼɚɠɧɵ 

ɫɥɟɞɭɸɳɢɟ ɩɚɪɚɦɟɬɪɵ: ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɬɟɩɥɨɧɨɫɢɬɟɥɹ, ɜɢɞ ɛɟɬɨɧɚ ɢ 

ɤɨɧɫɬɪɭɤɰɢɹ ɭɫɬɚɧɨɜɤɢ; ɬɟɩɥɨɮɢɡɢɱɟɫɤɢɟ ɢ ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɪɚɡɦɟɪɵ 

ɢɡɞɟɥɢɹ, ɩɨɬɟɪɢ ɬɟɩɥɚ ɜ ɩɪɨɦɟɠɭɬɤɢ ɧɚɝɪɟɜɚ, ɩɪɨɝɪɟɜɚ, ɨɫɬɵɜɚɧɢɹ, 
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ɩɟɪɟɦɟɳɟɧɢɹ ɢɡɞɟɥɢɹ ɢɡ ɭɫɬɚɧɨɜɤɢ, ɜɧɟɲɧɟɣ ɬɟɦɩɟɪɚɬɭɪɵ, ɜɪɟɦɟɧɢ 

ɜɵɞɟɪɠɢɜɚɧɢɹ ɢɡɞɟɥɢɹ. 

ɉɪɢ ɧɚɡɧɚɱɟɧɢɢ ɞɥɢɬɟɥɶɧɨɫɬɢ ɢɡɨɬɟɪɦɢɱɟɫɤɨɝɨ ɩɪɨɝɪɟɜɚ ɢɡɞɟɥɢɣ 

ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ ɪɨɫɬ ɩɪɨɱɧɨɫɬɢ ɛɟɬɨɧɚ ɩɪɢ ɢɯ ɜɵɞɟɪɠɢɜɚɧɢɢ ɜ 

ɬɟɩɥɨɜɵɯ ɚɝɪɟɝɚɬɚɯ ɛɟɡ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɬɟɩɥɨɩɨɞɜɨɞɚ (ɢɥɢ ɫ ɬɟɩɥɨɩɨɞɜɨɞɨɦ 

ɞɥɹ ɤɨɦɩɟɧɫɚɰɢɢ ɬɟɩɥɨɩɨɬɟɪɶ), ɜ ɩɟɪɢɨɞ ɦɟɠɫɦɟɧɧɵɯ ɩɟɪɟɪɵɜɨɜ, ɜɨ ɜɪɟɦɹ 

ɜɵɩɨɥɧɟɧɢɹ ɞɨɜɨɞɨɱɧɵɯ ɪɚɛɨɬ ɜ ɰɟɯɟ ɢ ɯɪɚɧɟɧɢɢ ɧɚ ɭɬɟɩɥɟɧɧɵɯ ɫɤɥɚɞɚɯ. 

Ɇɚɤɫɢɦɚɥɶɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɢɡɨɬɟɪɦɢɱɟɫɤɨɝɨ ɩɪɨɝɪɟɜɚ ɞɥɹ ɢɡɞɟɥɢɣ ɢɡ 

ɬɹɠɟɥɨɝɨ ɛɟɬɨɧɚ ɧɚ ɩɨɪɬɥɚɧɞɰɟɦɟɧɬɟ ɧɟ ɞɨɥɠɧɚ ɩɪɟɜɵɲɚɬɶ 80–85 ℃. 

Ɉɬɧɨɫɢɬɟɥɶɧɭɸ ɜɥɚɠɧɨɫɬɶ ɫɪɟɞɵ ɜ ɬɟɩɥɨɜɵɯ ɭɫɬɚɧɨɜɤɚɯ ɜ ɩɟɪɢɨɞ 

ɢɡɨɬɟɪɦɢɱɟɫɤɨɝɨ ɩɪɨɝɪɟɜɚ ɢɡɞɟɥɢɣ ɢɡ ɬɹɠɟɥɨɝɨ ɛɟɬɨɧɚ ɧɟɨɛɯɨɞɢɦɨ 

ɨɛɟɫɩɟɱɢɬɶ ɧɟ ɧɢɠɟ 90%. ɉɪɢ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɜɥɚɠɧɨɫɬɢ ɫɪɟɞɵ ɦɟɧɟɟ 80% 

ɫɥɟɞɭɟɬ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɦɟɪɨɩɪɢɹɬɢɹ ɞɥɹ ɡɚɳɢɬɵ ɛɟɬɨɧɚ ɢɡɞɟɥɢɣ ɨɬ 

ɢɫɩɚɪɟɧɢɹ ɜɥɚɝɢ (ɭɜɥɚɠɧɟɧɢɟ ɫɪɟɞɵ, ɩɪɢɦɟɧɟɧɢɟ ɩɥɟɧɤɨɨɛɪɚɡɭɸɳɢɯ ɥɢɛɨ 

ɜɜɨɞɢɦɵɯ ɜ ɛɟɬɨɧɧɭɸ ɫɦɟɫɶ ɞɟɩɪɟɫɫɨɪɨɜ). 

ɋɤɨɪɨɫɬɶ ɫɧɢɠɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɫɪɟɞɵ ɜ ɬɟɩɥɨɜɵɯ ɭɫɬɚɧɨɜɤɚɯ (ɹɦɧɵɯ 

ɤɚɦɟɪɚɯ) ɩɨɫɥɟ ɢɡɨɬɟɪɦɢɱɟɫɤɨɝɨ ɩɪɨɝɪɟɜɚ ɜ ɩɟɪɢɨɞ ɨɫɬɵɜɚɧɢɹ ɢɡɞɟɥɢɣ ɢɡ 

ɬɹɠɟɥɨɝɨ ɛɟɬɨɧɚ ɞɨɥɠɧɚ ɛɵɬɶ ɧɟ ɛɨɥɟɟ 30 ℃/ɱ. ɉɪɢ ɜɵɝɪɭɡɤɟ ɢɡɞɟɥɢɣ ɢɡ 

ɬɟɩɥɨɜɵɯ ɭɫɬɚɧɨɜɨɤ ɬɟɦɩɟɪɚɬɭɪɧɵɣ ɩɟɪɟɩɚɞ ɦɟɠɞɭ ɩɨɜɟɪɯɧɨɫɬɶɸ ɢɡɞɟɥɢɣ ɢ 

ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɨɣ ɧɟ ɞɨɥɠɟɧ ɩɪɟɜɵɲɚɬɶ 40 ℃. 

ȼ ɬɟɩɥɵɣ ɩɟɪɢɨɞ ɝɨɞɚ ɩɪɢ ɧɚɥɢɱɢɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ 

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɵɯ ɭɫɥɨɜɢɣ ɢ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ 

ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɩɪɢɦɟɧɹɬɶ ɟɫɬɟɫɬɜɟɧɧɨɟ ɬɜɟɪɞɟɧɢɟ ɛɟɬɨɧɚ ɢɡɞɟɥɢɣ [12]. 

Ɋɚɫɩɚɥɭɛɤɚ ɢɡɞɟɥɢɣ 

Ɋɚɫɩɚɥɭɛɤɭ ɢɡɞɟɥɢɣ ɫɥɟɞɭɟɬ ɩɪɨɢɡɜɨɞɢɬɶ ɩɨɫɥɟ ɞɨɫɬɢɠɟɧɢɹ ɛɟɬɨɧɨɦ 

ɪɚɫɩɚɥɭɛɨɱɧɨɣ ɩɪɨɱɧɨɫɬɢ, ɪɚɜɧɨɣ ɧɟ ɦɟɧɟɟ 70% ɨɬ ɩɪɨɟɤɬɧɨɝɨ ɤɥɚɫɫɚ 

(ɦɚɪɤɢ) ɩɨ ɩɪɨɱɧɨɫɬɢ ɧɚ ɫɠɚɬɢɟ. 
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ɇɚɞ ɢɡɞɟɥɢɟɦ ɩɨɫɥɟ ɪɚɫɩɚɥɭɛɤɢ ɩɪɨɢɡɜɨɞɹɬ ɮɢɧɚɥɶɧɭɸ ɨɛɪɚɛɨɬɤɭ ɧɚ 

ɩɨɫɬɚɯ ɞɨɜɨɞɤɢ. Ɍɚɤɚɹ ɨɛɪɚɛɨɬɤɚ ɨɛɟɫɩɟɱɢɜɚɟɬ ɫɨɛɥɸɞɟɧɢɟ ɫɨɨɬɜɟɬɫɬɜɢɹ 

ɬɟɯɧɢɱɟɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ ɢɡɞɟɥɢɹ, ɫɬɚɧɞɚɪɬɚɦɢ, ɢ ɩɪɨɟɤɬɧɵɯ ɞɨɤɭɦɟɧɬɨɜ. 

Ⱦɚɥɟɟ ɩɪɨɢɡɜɨɞɹɬ ɤɨɧɬɪɨɥɶ ɢ ɢɫɩɵɬɚɧɢɹ ɢɡɞɟɥɢɣ ɞɥɹ ɭɫɬɚɧɨɜɤɢ 

ɫɨɨɬɜɟɬɫɬɜɢɹ ɫɬɚɧɞɚɪɬɨɜ ɢ ɩɪɨɟɤɬɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ ɧɚ ɩɨɫɬɭ ɩɪɢɟɦɤɢ 

ɢɡɞɟɥɢɣ. 

ȿɫɥɢ ɢɡɞɟɥɢɢ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɢɫɩɵɬɚɧɢɣ ɧɟ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɫɬɚɧɞɚɪɬɭ, ɬɨ 

ɩɪɨɢɡɜɨɞɫɬɜɨ ɨɫɬɚɧɚɜɥɢɜɚɸɬ ɢ ɩɪɢɧɢɦɚɸɬ ɦɟɪɵ ɩɨ ɭɫɬɪɚɧɟɧɢɸ ɞɟɮɟɤɬɨɜ ɜ 

ɪɚɛɨɬɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢɥɢ ɩɟɪɟɫɱɟɬ ɥɢɧɢɢ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɩɨɥɭɱɟɧɢɹ 

ɢɡɞɟɥɢɣ ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɤɚɱɟɫɬɜɚ. 

ɉɨɫɥɟ ɞɚɧɧɵɯ ɨɩɟɪɚɰɢɣ ɢɡɞɟɥɢɟ ɦɚɪɤɢɪɭɟɬɫɹ ɫ ɫɨɛɥɸɞɟɧɢɟɦ ɜɫɟɯ 

ɫɬɚɧɞɚɪɬɨɜ ɢ ɧɚ ɤɚɠɞɨɟ ɢɡɞɟɥɢɟ ɜɵɞɚɟɬɫɹ ɫɟɪɬɢɮɢɤɚɬ ɢɥɢ ɩɚɫɩɨɪɬ ɨ ɤɚɱɟɫɬɜɟ 

ɩɪɨɞɭɤɰɢɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ. Ɍɚɤɨɣ ɞɨɤɭɦɟɧɬ ɩɪɟɞɨɫɬɚɜɥɹɟɬɫɹ 

ɩɨɬɪɟɛɢɬɟɥɸ ɫɨ ɜɫɟɦɢ ɩɟɱɚɬɹɦɢ ɢ ɝɚɪɚɧɬɢɟɣ ɨɬ ɩɪɨɢɡɜɨɞɢɬɟɥɹ. 

Ⱦɨɤɭɦɟɧɬ ɨ ɤɚɱɟɫɬɜɟ ɞɨɥɠɟɧ ɯɪɚɧɢɬɶɫɹ ɧɚ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɟ, ɚ ɩɨ 

ɨɤɨɧɱɚɧɢɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ – ɭ ɡɚɤɚɡɱɢɤɚ. ɇɚ ɩɪɟɞɩɪɢɹɬɢɢ-ɢɡɝɨɬɨɜɢɬɟɥɟ 

ɞɨɥɠɟɧ ɯɪɚɧɢɬɶɫɹ ɞɭɛɥɢɤɚɬ ɷɬɨɝɨ ɞɨɤɭɦɟɧɬɚ ɢɥɢ ɮɢɤɫɢɪɨɜɚɬɶɫɹ ɜ ɠɭɪɧɚɥɟ 

ɫɜɟɞɟɧɢɹ ɨ ɟɝɨ ɜɵɞɚɱɟ (ɫ ɡɚɩɢɫɶɸ ɞɚɧɧɵɯ ɫɨɞɟɪɠɚɳɢɯɫɹ ɜ ɞɨɤɭɦɟɧɬɟ) [29].  

ɋɬɪɨɩɨɜɤɚ  ɞɨɪɨɠɧɵɯ ɩɥɢɬ 

ɋɬɪɨɩɭɸɬ ɞɨɪɨɠɧɵɟ ɩɥɢɬɵ ɱɟɬɵɪɶɦɹ ɝɢɛɤɢɦɢ ɫɬɪɨɩɚɦɢ (4ɋɄ), 

ɜɵɩɨɥɧɟɧɧɵɦɢ ɢɡ ɫɬɚɥɶɧɵɯ ɤɚɧɚɬɨɜ, ɨɫɧɚɳёɧɧɵɯ ɤɚɪɚɛɢɧɚɦɢ ɧɚ ɤɨɧɰɚɯ. ɗɬɢ 

ɤɚɧɚɬɵ ɤɪɟɩɹɬ ɤ ɤɪɸɤɭ ɦɨɫɬɨɜɨɝɨ ɤɪɚɧɚ. Ɉɛɳɟɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɪɚɡɪɵɜɭ 

ɤɚɧɚɬɨɜ ɞɨɥɠɧɨ ɩɪɟɜɵɲɚɬɶ ɫɢɥɭ ɬɹɠɟɫɬɢ ɩɥɢɬɵ. Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɡɚɩɚɫɚ 

ɩɪɨɱɧɨɫɬɢ, ɪɚɫɱёɬ ɜɟɞёɬɫɹ ɧɚ 3 ɤɚɧɚɬɚ. ɋɬɪɨɩɵ ɞɨɥɠɧɵ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ 

ɬɪɟɛɨɜɚɧɢɹɦ ȽɈɋɌ 25573–82. ɋɯɟɦɚ ɫɬɪɨɩɨɜɤɢ ɞɨɪɨɠɧɵɯ ɩɥɢɬ ɢɡɨɛɪɚɠɟɧɚ 

ɧɚ ɪɢɫɭɧɤɟ 6. 
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Ɋɢɫɭɧɨɤ 6 – ɋɯɟɦɚ ɫɬɪɨɩɨɜɤɢ ɞɨɪɨɠɧɵɯ ɩɥɢɬ 

Ɇɚɪɤɢɪɨɜɤɚ  

Ɇɚɪɤɢɪɨɜɨɱɧɵɟ ɧɚɞɩɢɫɢ ɢ ɡɧɚɤɢ ɫɥɟɞɭɟɬ ɧɚɧɨɫɢɬɶ ɧɚ ɛɨɤɨɜɨɣ ɢɥɢ 

ɬɨɪɰɟɜɨɣ ɝɪɚɧɹɯ ɤɚɠɞɨɣ ɩɥɢɬɵ. 

Ʉɪɨɦɟ ɨɫɧɨɜɧɵɯ ɮɚɤɬɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɤɚɱɟɫɬɜɚ, ɜ ɞɨɤɭɦɟɧɬɟ 

ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɞɨɥɠɧɵ ɛɵɬɶ ɩɪɢɜɟɞɟɧɵ: 

– ɦɚɪɤɢ ɛɟɬɨɧɚ ɩɨ ɦɨɪɨɡɨɫɬɨɣɤɨɫɬɢ; 

– ɦɚɪɤɚ ɛɟɬɨɧɚ ɩɨ ɜɨɞɨɧɟɩɪɨɧɢɰɚɟɦɨɫɬɢ; 

– ɜɨɞɨɩɨɝɥɨɳɟɧɢɟ ɛɟɬɨɧɚ. 

Ɇɚɪɤɢɪɨɜɨɱɧɵɟ ɧɚɞɩɢɫɢ ɞɨɥɠɧɵ ɫɨɞɟɪɠɚɬɶ: 

– ɦɚɪɤɭ ɢɡɞɟɥɢɹ; 

– ɬɨɜɚɪɧɵɣ ɡɧɚɤ ɢɥɢ ɤɪɚɬɤɨɟ ɧɚɢɦɟɧɨɜɚɧɢɟ ɩɪɟɞɩɪɢɹɬɢɹ-ɢɡɝɨɬɨɜɢɬɟɥɹ; 

– ɲɬɚɦɩ ɬɟɯɧɢɱɟɫɤɨɝɨ ɤɨɧɬɪɨɥɹ. 

ɂɧɮɨɪɦɚɰɢɨɧɧɵɟ ɧɚɞɩɢɫɢ ɞɨɥɠɧɵ ɫɨɞɟɪɠɚɬɶ: 

– ɞɚɬɭ ɢɡɝɨɬɨɜɥɟɧɢɹ ɢɡɞɟɥɢɹ; 

– ɡɧɚɱɟɧɢɟ ɦɚɫɫɵ ɢɡɞɟɥɢɹ 
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Ɇɨɧɬɚɠɧɵɟ ɡɧɚɤɢ ɞɨɥɠɧɵ ɭɤɚɡɵɜɚɬɶ: 

– ɦɟɫɬɨ ɫɬɪɨɩɨɜɤɢ ɢɡɞɟɥɢɹ; 

– ɦɟɫɬɨ ɰɟɧɬɪɚ ɬɹɠɟɫɬɢ (ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ); 

– ɜɟɪɯ ɢɡɞɟɥɢɹ; 

– ɦɟɫɬɨ ɨɩɢɪɚɧɢɹ ɢɡɞɟɥɢɹ; 

– ɭɫɬɚɧɨɜɨɱɧɵɟ ɪɢɫɤɢ ɧɚ ɢɡɞɟɥɢɢ [13].  

Ɇɚɪɤɢɪɨɜɤɚ ɞɨɪɨɠɧɵɯ ɩɥɢɬ, ɩɪɨɢɡɜɨɞɢɦɵɯ ɧɚ ɞɚɧɧɨɦ ɩɪɟɞɩɪɢɹɬɢɢ, 

ɞɨɥɠɧɚ ɢɦɟɬɶ ɜɢɞ:  

1ɉȾ35.28 – 30 F150 W2, 

ɝɞɟ     1 – ɨɛɨɡɧɚɱɟɧɢɟ ɩɥɢɬ ɞɥɹ ɩɨɫɬɨɹɧɧɵɯ ɞɨɪɨɝ;  

35 – ɞɥɢɧɚ ɩɥɢɬɵ ɜ ɞɟɰɢɦɟɬɪɚɯ; 

28 – ɲɢɪɢɧɚ ɩɥɢɬɵ ɜ ɞɟɰɢɦɟɬɪɚɯ;  

30 – ɤɥɚɫɫ ɛɟɬɨɧɚ; 

 F150 – ɦɚɪɤɚ ɩɥɢɬɵ ɩɨ ɦɨɪɨɡɨɫɬɨɣɤɨɫɬɢ; 

 W2 – ɦɚɪɤɚ ɩɥɢɬɵ ɩɨ ɜɨɞɨɧɟɩɪɨɧɢɰɚɟɦɨɫɬɢ.  

ɋɤɥɚɞɢɪɨɜɚɧɢɟ, ɯɪɚɧɟɧɢɟ ɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɟ ɢɡɞɟɥɢɣ 

ɉɪɢɧɹɬɵɟ ɈɌɄ ɝɨɬɨɜɵɟ ɢɡɞɟɥɢɹ, ɪɚɫɫɨɪɬɢɪɨɜɚɧɧɵɟ ɩɨ ɜɢɞɚɦ, ɦɚɪɤɚɦ ɢ 

ɩɚɪɬɢɹɦ, ɞɨɥɠɧɵ ɯɪɚɧɢɬɶɫɹ ɝɨɪɢɡɨɧɬɚɥɶɧɨ ɜ ɲɬɚɛɟɥɹɯ ɜ ɫɩɟɰɢɚɥɶɧɨ 

ɨɛɨɪɭɞɨɜɚɧɧɵɯ ɫɤɥɚɞɚɯ ɝɨɬɨɜɨɣ ɩɪɨɞɭɤɰɢɢ, ɜɵɫɨɬɚ ɲɬɚɛɟɥɹ ɧɟ ɞɨɥɠɧɚ 

ɩɪɟɜɵɲɚɬɶ 2,0 ɦ. 

ɉɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ ɦɟɧɟɟ 0℃ ɪɚɫɩɚɥɭɛɥɟɧɧɵɟ ɢ 

ɩɪɢɧɹɬɵɟ ɈɌɄ ɢɡɞɟɥɢɹ ɞɨ ɜɵɜɨɡɚ ɧɚ ɫɤɥɚɞ ɝɨɬɨɜɨɣ ɩɪɨɞɭɤɰɢɢ ɧɟɨɛɯɨɞɢɦɨ 

ɯɪɚɧɢɬɶ ɜ ɩɨɦɟɳɟɧɢɹɯ ɰɟɯɚ ɧɟ ɦɟɧɟɟ 6 ɱ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɧɟ ɦɟɧɟɟ 10℃. 

Ƚɨɬɨɜɵɟ ɢɡɞɟɥɢɹ ɫɥɟɞɭɟɬ ɫɤɥɚɞɢɪɨɜɚɬɶ, ɯɪɚɧɢɬɶ ɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɬɶ ɩɨ 

ɪɚɡɪɚɛɨɬɚɧɧɵɦ ɢ ɭɬɜɟɪɠɞɟɧɧɵɦ ɫɯɟɦɚɦ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ 

ɫɬɚɧɞɚɪɬɨɜ ɢɥɢ Ɍɍ ɧɚ ɢɡɞɟɥɢɹɯ ɤɨɧɤɪɟɬɧɵɯ ɜɢɞɨɜ. ȼɵɫɨɬɚ ɲɬɚɛɟɥɢɪɨɜɚɧɢɹ 

ɢɡɞɟɥɢɣ ɩɪɢ ɯɪɚɧɟɧɢɢ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɨɦ ɩɨɥɨɠɟɧɢɢ ɧɟ ɞɨɥɠɧɚ ɩɪɟɜɵɲɚɬɶ 

2,5ɦ [13]. 

ɋɯɟɦɚ ɫɤɥɚɞɢɪɨɜɚɧɢɹ ɞɨɪɨɠɧɵɯ ɩɥɢɬ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 7. 
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Ɋɢɫɭɧɨɤ 7 – ɋɯɟɦɚ ɫɤɥɚɞɢɪɨɜɚɧɢɹ ɞɨɪɨɠɧɵɯ ɩɥɢɬ 

 

2.2 Ɋɚɫɱёɬ ɫɨɫɬɚɜɚ ɛɟɬɨɧɚ 

 

ɋɨɫɬɚɜ ɩɨɞɛɢɪɚɟɬɫɹ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɩɥɢɬ ɧɢɠɧɟɝɨ ɫɥɨɹ ɞɜɭɯɫɥɨɣɧɵɯ 

ɩɨɤɪɵɬɢɣ 1ɉ35.28, ɤɥɚɫɫ ɩɪɨɱɧɨɫɬɢ – B30. 

Ɋɚɫɱɟɬ ɢ ɩɨɞɛɨɪ ɫɨɫɬɚɜɚ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ ɩɪɨɢɡɜɨɞɢɬɫɹ ɦɟɬɨɞɨɦ 

“ɚɛɫɨɥɸɬɧɵɯ ɨɛɴёɦɨɜ” ɧɚ 1ɦ3 ɛɟɬɨɧɚ. 

ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɫɨɫɬɚɜɚ ɛɟɬɨɧɚ ɧɟɨɛɯɨɞɢɦɨ ɡɧɚɬɶ ɤɥɚɫɫ ɛɟɬɨɧɚ, 

ɧɚɡɧɚɱɟɧɢɟ ɛɟɬɨɧɚ, ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɵɪɶɟɜɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɤɨɬɨɪɵɟ ɡɚɧɨɫɢɦ ɜ 

ɬɚɛɥɢɰɭ 3. 
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Ɍɚɛɥɢɰɚ 3 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɵɪɶɟɜɵɯ ɦɚɬɟɪɢɚɥɨɜ  

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɹ ȿɞ. ɢɡɦ. Ɂɧɚɱɟɧɢɟ 

ɐɟɦɟɧɬ   

ɇɚɢɦɟɧɨɜɚɧɢɟ ɰɟɦɟɧɬɚ – ɉɨɪɬɥɚɧɞɰɟɦɟɧɬ 

Ɇɚɪɤɚ ɰɟɦɟɧɬɚ  ɐɟɦ I 42,5ɇ 

ɉɪɨɱɧɨɫɬɶ ɰɟɦɟɧɬɚ ɧɚ ɫɠɚɬɢɟ Ɇɉɚ 42,5 

ɉɪɨɱɧɨɫɬɶ ɰɟɦɟɧɬɚ ɧɚ ɪɚɫɬɹɠɟɧɢɟ ɩɪɢ ɢɡɝɢɛɟ Ɇɉɚ  

ɇɨɪɦɚɥɶɧɚɹ ɝɭɫɬɨɬɚ % 30 

ɂɫɬɢɧɧɚɹ ɩɥɨɬɧɨɫɬɶ ɝ/ɫɦ3 3,1 

ɇɚɫɵɩɧɚɹ ɩɥɨɬɧɨɫɬɶ ɝ/ɫɦ3 1,2 

ɉɟɫɨɤ   

ȼɢɞ ɩɟɫɤɚ  ɉɪɢɪɨɞɧɵɣ 

ɂɫɬɢɧɧɚɹ ɩɥɨɬɧɨɫɬɶ ɝ/ɫɦ3 2,48 

ɇɚɫɵɩɧɚɹ ɩɥɨɬɧɨɫɬɶ ɝ/ɫɦ3 1,603 

Ɇɨɞɭɥɶ ɤɪɭɩɧɨɫɬɢ – 1,97 

Ʉɪɭɩɧɵɣ ɡɚɩɨɥɧɢɬɟɥɶ   

ȼɢɞ ɤɪɭɩɧɨɝɨ ɡɚɩɨɥɧɢɬɟɥɹ – ɓɟɛɟɧɶ 

Ɇɚɪɤɚ ɩɨ ɞɪɨɛɢɦɨɫɬɢ  D1200 

ɇɚɫɵɩɧɚɹ ɩɥɨɬɧɨɫɬɶ ɝ/ɫɦ3 1,48 

ɂɫɬɢɧɧɚɹ ɩɥɨɬɧɨɫɬɶ ɝ/ɫɦ3 2,67 

D ɧɚɢɛ. ɦɦ 20 

ɏɢɦɢɱɟɫɤɢɟ ɞɨɛɚɜɤɢ   

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɹ ȿɞ. ɢɡɦ. Ɂɧɚɱɟɧɢɟ 

ɉɥɚɫɬɢɮɢɰɢɪɭɸɳɢɟ  Ɍɟɯɧɨ Ɏɥɨɭ 60 

Ɋɚɫɯɨɞ ɩɨ ɦɚɫɫɟ ɰɟɦɟɧɬɚ % 0,2 

ȼɨɡɞɭɯɨɜɨɜɥɟɤɚɸɳɢɟ  ɐɟɧɬɪɚɦɟɧɬ ɗɣɪ 202 

Ɋɚɫɯɨɞ ɩɨ ɦɚɫɫɟ ɰɟɦɟɧɬɚ % 0,2 

 

1. Ɉɩɪɟɞɟɥɹɟɦ ɜɨɞɨɰɟɦɟɧɬɧɨɟ ɨɬɧɨɲɟɧɢɟ ɞɥɹ ɛɟɬɨɧɚ ɬɪɟɛɭɟɦɨɣ 

ɩɪɨɟɤɬɧɨɣ ɩɪɨɱɧɨɫɬɢ ɧɚ ɫɠɚɬɢɟ ɩɨ ɮɨɪɦɭɥɟ: 

ȼ/ɐ = (A·Rɰ)/(Rɛ +ɋ·A·Rɰ) = (0,5·42,5)/(39+0,5·0,5·42,5) = 0,428 
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ɝɞɟ     Rɛ – ɩɪɨɱɧɨɫɬɶ ɛɟɬɨɧɚ ɩɪɢ ɫɠɚɬɢɢ, Ɇɉɚ;  

Rɰ – ɩɪɨɱɧɨɫɬɶ ɰɟɦɟɧɬɚ ɩɪɢ ɫɠɚɬɢɢ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɦɚɪɤɟ 

(ɚɤɬɢɜɧɨɫɬɢ), Ɇɉɚ;  

Ⱥ – ɷɦɩɢɪɢɱɟɫɤɢɣ ɤɨɷɮɮɢɰɢɟɧɬ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɜɢɞɚ ɤɪɭɩɧɨɝɨ 

ɡɚɩɨɥɧɢɬɟɥɹ, ɟɝɨ ɤɚɱɟɫɬɜɚ, ȼ/ɐ ɢ ɩɪɢɦɟɧɟɧɢɹ ɜɨɡɞɭɯɨɜɨɜɥɟɤɚɸɳɢɯ ɞɨɛɚɜɨɤ;  

C = 0,5. 

2. Ʉɨɥɢɱɟɫɬɜɨ ɜɨɞɵ (ȼ) ɨɩɪɟɞɟɥɹɟɦ ɨɪɢɟɧɬɢɪɨɜɨɱɧɨ, ɭɱɢɬɵɜɚɹ 

ɡɚɞɚɧɧɭɸ ɦɚɪɤɭ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ ɩɨ ɭɞɨɛɨɭɤɥɚɞɵɜɚɟɦɨɫɬɢ ɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

ɢɫɯɨɞɧɵɯ ɦɚɬɟɪɢɚɥɨɜ (ɬɚɛɥ. 4). Ɇɚɪɤɚ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ ɩɨ 

ɭɞɨɛɨɭɤɥɚɞɵɜɚɟɦɨɫɬɢ – ɉ1, Dɧɚɢɛ ɳɟɛɧɹ – 20ɦɦ. 

Ɉɪɢɟɧɬɢɪɨɜɨɱɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ ɪɚɜɟɧ 190 ɥ. 

Ɍɚɛɥɢɰɚ 4 – Ɉɪɢɟɧɬɢɪɨɜɨɱɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ ɞɥɹ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ 

Ɇɚɪɤɚ ɛɟɬɨɧɧɨɣ 

ɫɦɟɫɢ ɩɨ 

ɭɞɨɛɨɭɤɥɚɞɵɜɚɟɦɨɫɬɢ 

ɀёɫɬɤɨɫɬɶ, ɫ 
ɉɨɞɜɢɠɧɨɫɬɶ, ɈɄ 

ɫɦ 

Ɋɚɫɯɨɞ ɜɨɞɵ, ɥ/ɦ3 

ɩɪɢ ɤɪɭɩɧɨɫɬɢ 

ɳɟɛɧɹ, ɦɦ 

20 

ɉ1 – 1…4 190 

 

Ɍɚɤ ɤɚɤ ɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɩɪɢɦɟɧɹɸɬɫɹ ɩɥɚɫɬɢɮɢɰɢɪɭɸɳɢɟ ɢ 

ɜɨɡɞɭɯɨɜɨɜɥɟɤɚɸɳɢɟ ɞɨɛɚɜɤɢ, ɪɚɫɯɨɞ ɜɨɞɵ ɭɦɟɧɶɲɚɟɦ ɧɚ 10%: 

ȼɮ = 0,9·ȼ = 0,9·190 = 171 ɥ 

3. ȼɵɱɢɫɥɹɟɦ ɪɚɫɯɨɞ ɰɟɦɟɧɬɚ (ɐ) ɜ ɤɝ ɧɚ 1ɦ3 ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ ɩɨ 

ɮɨɪɦɭɥɟ: 

ɐ = ȼɮ/(ȼ/ɐ) = 171/0,426 = 399 ɤɝ 
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4. ȼɵɱɢɫɥɹɟɦ ɪɚɫɯɨɞ ɡɚɩɨɥɧɢɬɟɥɟɣ ɜ ɤɝ ɧɚ 1ɦ3 ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ ɩɨ 

ɮɨɪɦɭɥɟ: 

ɚ) ɤɪɭɩɧɨɝɨ ɡɚɩɨɥɧɢɬɟɥɹ (ɳɟɛɧɹ): 

ɓ = 1000/((Vɩɭɫɬ·α / ρɧɚɫ ) + (1/ρɳ)) =1305 ɤɝ 

ɉɭɫɬɨɬɧɨɫɬɶ ɳɟɛɧɹ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 

Vɩɭɫɬ = (1-ρɧɚɫ/ρɳ) = 0,446 

ɝɞɟ    Vɩɭɫɬ – ɩɭɫɬɨɬɧɨɫɬɶ ɤɪɭɩɧɨɝɨ ɡɚɩɨɥɧɢɬɟɥɹ (ɜ ɞɨɥɹɯ ɟɝɨ ɨɛɴёɦɚ);  

α – ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɡɞɜɢɠɤɢ ɡёɪɟɧ ɡɚɩɨɥɧɢɬɟɥɹ;  

ρɧɚɫ  – ɧɚɫɵɩɧɚɹ ɩɥɨɬɧɨɫɬɶ ɤɪɭɩɧɨɝɨ ɡɚɩɨɥɧɢɬɟɥɹ, ɝ/ɫɦ3;  

ρɳ – ɢɫɬɢɧɧɚɹ ɩɥɨɬɧɨɫɬɶ ɤɪɭɩɧɨɝɨ ɡɚɩɨɥɧɢɬɟɥɹ, ɝ/ɫɦ3.       

ɛ) Ɇɟɥɤɨɝɨ ɡɚɩɨɥɧɢɬɟɥɹ (ɩɟɫɤɚ): 

ɉ = (1000-(ɐ/ρɰ + ȼ + ɓ/ρɳ + Vɜɨɡɞ)·ρɩ =  400 ɤɝ 

ɝɞɟ     ɐ – ɪɚɫɯɨɞ ɰɟɦɟɧɬɚ, ɤɝ;  

ȼ – ɪɚɫɯɨɞ ɜɨɞɵ, ɥ;  

ɓ – ɪɚɫɯɨɞ ɤɪɭɩɧɨɝɨ ɡɚɩɨɥɧɢɬɟɥɹ, ɤɝ;  

ρɰ = ɢɫɬɢɧɧɚɹ ɩɥɨɬɧɨɫɬɶ ɰɟɦɟɧɬɚ;  

ρɳ – ɢɫɬɢɧɧɚɹ ɩɥɨɬɧɨɫɬɶ ɡёɪɟɧ ɳɟɛɧɹ, ɝ/ɫɦ3;  

ρɩ – ɢɫɬɢɧɧɚɹ ɩɥɨɬɧɨɫɬɶ ɡёɪɟɧ ɩɟɫɤɚ, ɝ/ɫɦ3;  

Vɜɨɡɞ – ɨɛɴёɦ ɜɨɜɥɟɱёɧɧɨɝɨ ɜɨɡɞɭɯɚ, ɥ. 

5. Ɉɩɪɟɞɟɥɹɟɦ ɤɨɥɢɱɟɫɬɜɨ ɞɨɛɚɜɨɤ ɧɚ 1ɦ3 ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ ɢɡ ɪɚɫɱёɬɚ 

ɜɜɟɞɟɧɢɹ ɩɥɚɫɬɢɮɢɰɢɪɭɸɳɟɣ ɞɨɛɚɜɤɢ ɌɎ (ɌɟɯɧɢɎɥɨɭ) = 0,2 % ɨɬ ɦɚɫɫɵ 

ɰɟɦɟɧɬɚ ɢ ɜɨɡɞɭɯɨɜɨɜɥɟɤɚɸɳɟɣ ɞɨɛɚɜɤɢ ɐɗ (ɐɟɧɬɪɚɦɟɧɬɗɣɪ) = 0,2% ɨɬ 

ɦɚɫɫɵ ɰɟɦɟɧɬɚ (ɜ ɩɟɪɟɫɱёɬɟ ɧɚ ɫɭɯɨɟ ɜɟɳɟɫɬɜɨ). 
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ɌɎ = ɐ·Ⱦ/100 = 0,8 ɤɝ 

ɐɗ = ɐ·Ⱦ/100 = 0,8 ɤɝ 

ȼɵɱɢɫɥɹɟɦ ɩɥɨɬɧɨɫɬɶ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ: 

ρɛɫ = ɐ+ɉ+ɓ+ȼ = 2270 ɤɝ/ɦ3 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɨɜ ɡɚɧɨɫɢɦ ɜ ɬɚɛɥɢɰɭ 5. 

    Ɍɚɛɥɢɰɚ 5 – ɋɨɫɬɚɜ ɛɟɬɨɧɚ ɧɚ 1 ɦ3 

Ɇɚɬɟɪɢɚɥɵ Ɋɚɫɯɨɞ ɦɚɬɟɪɢɚɥɨɜ  

ɞɥɹ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ ɧɚ 1 ɦ3, ɤɝ 

ɐɟɦɟɧɬ 399 

ȼɨɞɚ 171 

ɉɟɫɨɤ 400 

ɓɟɛɟɧɶ 1305 

ɌɎ 0,8 

ɐɗ 0,8 

 

2.3 Ɍɟɯɧɨɥɨɝɢя ɢɡɝɨɬɨɜɥɟɧɢя ɞɨɪɨɠɧɵɯ ɩɥɢɬ 

Ɉɩɢɫɚɧɢɟ ɰɢɤɥɚ ɩɪɨɢɡɜɨɞɫɬɜɚ 

ȼ ɫɨɫɬɚɜ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɥɢɧɢɢ ɜɯɨɞɹɬ ɫɥɟɞɭɸɳɢɟ ɨɫɧɨɜɧɵɟ 

ɚɝɪɟɝɚɬɵ: ɛɟɬɨɧɨɭɤɥɚɞɱɢɤ, ɜɢɛɪɨɩɥɨɳɚɞɤɚ, ɮɨɪɦɨɭɤɥɚɞɱɢɤ (ɦɨɫɬɨɜɨɣ ɤɪɚɧ), 

ɹɦɧɚɹ ɤɚɦɟɪɚ ɬɟɩɥɨɜɥɚɠɧɨɫɬɧɨɣ ɨɛɪɚɛɨɬɤɢ, ɚ ɬɚɤɠɟ ɩɨɫɬɵ ɪɚɫɩɚɥɭɛɤɢ, 

ɱɢɫɬɤɢ ɢ ɫɦɚɡɤɢ ɮɨɪɦ, ɪɟɡɟɪɜɧɵɯ ɮɨɪɦ ɢ ɝɨɬɨɜɵɯ ɢɡɞɟɥɢɣ (ɜ ɡɢɦɧɟɟ ɜɪɟɦɹ), 

ɪɟɦɨɧɬɚ ɮɨɪɦ ɢ ɞɨɜɨɞɤɢ ɢɡɞɟɥɢɣ, ɫɬɟɧɞ ɞɥɹ ɢɫɩɵɬɚɧɢɹ ɝɨɬɨɜɵɯ ɢɡɞɟɥɢɣ, 

ɩɨɫɬ ɫɤɥɚɞɢɪɨɜɚɧɢɹ ɚɪɦɚɬɭɪɵ, ɫɬɚɧɤɢ ɞɥɹ ɪɟɡɤɢ, ɝɢɛɤɢ ɢ ɫɜɚɪɤɢ ɚɪɦɚɬɭɪɵ. 

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɩɪɨɢɡɜɨɞɫɬɜɚ ɞɨɪɨɠɧɵɯ ɩɥɢɬ ɢɡɨɛɪɚɠɟɧɚ ɧɚ 

ɪɢɫɭɧɤɟ 8. 
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Ɋɢɫɭɧɨɤ 8 – Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɩɪɨɢɡɜɨɞɫɬɜɚ ɞɨɪɨɠɧɵɯ ɩɥɢɬ: 1– ɋɤɥɚɞɵ 

ɡɚɩɨɥɧɢɬɟɥɟɣ; 2 – ɋɢɥɨɫɵ ɰɟɦɟɧɬɚ; 3 – ɉɪɢёɦɧɵɣ ɛɭɧɤɟɪ ɞɥɹ ɰɟɦɟɧɬɚ; 4 – 

ɉɪɢёɦɧɵɣ ɛɭɧɤɟɪ ɞɥɹ ɳɟɛɧɹ; 5 – ɉɪɢёɦɧɵɣ ɛɭɧɤɟɪ ɞɥɹ ɩɟɫɤɚ; 6 – ȼɟɫɨɜɵɟ 

ɞɨɡɚɬɨɪɵ; 7 – Ɇɟɲɚɥɤɚ ɞɥɹ ɠɢɞɤɨɫɬɢ; 8 – Ȼɟɬɨɧɨɫɦɟɫɢɬɟɥɢ; 9 – 

Ȼɟɬɨɧɨɩɪɢёɦɧɢɤ; 10 – Ȼɟɬɨɧɨɭɤɥɚɞɱɢɤ; 11 – əɦɧɚɹ ɩɪɨɩɚɪɨɱɧɚɹ ɤɚɦɟɪɚ 

ɋɵɪɶɟɜɵɟ ɦɚɬɟɪɢɚɥɵ ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɞɨɪɨɠɧɵɯ ɩɥɢɬ 

ɞɨɫɬɚɜɥɹɸɬɫɹ ɚɜɬɨɦɨɛɢɥɶɧɵɦ ɬɪɚɧɫɩɨɪɬɨɦ. ɉɟɫɨɤ ɢ ɳɟɛɟɧɶ ɞɨɫɬɚɜɥɹɸɬ ɫ 

ɤɚɪɶɟɪɚ Ȼɟɪёɡɨɜɫɤɨɝɨ ɦɟɫɬɨɪɨɠɞɟɧɢɹ. ɐɟɦɟɧɬ ɞɨɫɬɚɜɥɹɟɬɫɹ ɫ ɡɚɜɨɞɚ ɈɈɈ 

«ɄɊȺɋɇɈəɊɋɄɂɃ ɐȿɆȿɇɌ». 

Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɩɪɚɜɢɥɶɧɨɝɨ ɫɤɥɚɞɢɪɨɜɚɧɢɹ ɰɟɦɟɧɬ ɯɪɚɧɢɬɫɹ ɜ 

ɫɢɥɨɫɧɨɦ ɫɤɥɚɞɟ, ɤɪɭɩɧɵɣ ɢ ɦɟɥɤɢɣ ɡɚɩɨɥɧɢɬɟɥɢ – ɜ ɷɫɬɚɤɚɞɧɨ-

ɩɨɥɭɛɭɧɤɟɪɧɵɯ ɫɤɥɚɞɚɯ. ɋɢɥɨɫɧɵɣ ɫɤɥɚɞ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɜɢɞɟ ɛɨɥɶɲɨɣ ɛɚɧɤɢ 

ɫ ɜɦɟɫɬɢɦɨɫɬɶɸ ɨɤɨɥɨ 120 ɦ3, ɤɚɤ ɩɪɚɜɢɥɨ ɬɚɤɢɟ ɫɤɥɚɞɵ ɭɫɬɪɚɢɜɚɸɬ ɧɟ ɩɨ 

ɨɞɢɧɨɱɤɟ ɚ ɩɚɪɚɦɢ ɞɥɹ ɯɪɚɧɟɧɢɹ ɰɟɦɟɧɬɚ ɪɚɡɧɨɝɨ ɤɥɚɫɫɚ ɢ ɥɨɤɚɥɢɡɢɪɭɟɬɫɹ 

ɪɹɞɨɦ ɫ ɞɨɪɨɝɨɣ ɞɥɹ ɷɤɨɧɨɦɢɢ ɜɪɟɦɟɧɢ ɧɚ ɡɚɩɨɥɧɟɧɢɟ. ɐɟɦɟɧɬ ɩɪɢɜɨɡɹɬ 

ɫɩɟɰ. ɬɪɚɧɫɩɨɪɬɨɦ (ɰɟɦɟɧɬɨɜɨɡɵ) ɢ ɜɵɝɪɭɠɚɸɬ ɜ ɪɚɡɝɪɭɡɨɱɧɵɟ ɛɭɧɤɟɪɵ, 
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ɞɚɥɟɟ ɩɪɢ ɩɨɦɨɳɢ ɜɢɧɬɨɜɨɝɨ ɩɧɟɜɦɚɬɢɱɟɫɤɨɝɨ ɩɨɞɴɟɦɧɢɤɚ ɰɟɦɟɧɬ ɩɨɩɚɞɚɟɬ 

ɜ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɣ ɭɡɟɥ, ɤɨɬɨɪɵɣ ɫɨɪɬɢɪɭɟɬ ɰɟɦɟɧɬ ɩɨ ɫɢɥɨɫɚɦ. ɉɪɢ 

ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɟ ɰɟɦɟɧɬɚ ɜɨɡɞɭɯɨɦ ɱɚɫɬɢɰɵ ɰɟɦɟɧɬɚ ɪɚɫɩɵɥɹɸɬɫɹ ɢ ɫɨɡɞɚɸɬ 

ɭɫɥɨɜɢɹ ɜɡɪɵɜɚ, ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɷɬɨɝɨ ɜ ɫɢɥɨɫɚɯ ɭɫɬɚɧɚɜɥɢɜɚɸɬ 

ɜɟɧɬɢɥɹɬɨɪ ɫ ɮɢɥɶɬɪɚɦɢ ɞɥɹ ɨɬɫɨɫɚ ɜɨɡɞɭɯɚ. Ⱦɥɹ ɢɡɛɟɠɚɧɢɹ ɫɥɟɠɢɜɚɧɢɹ 

ɰɟɦɟɧɬɚ ɫɢɥɨɫɵ ɨɛɨɪɭɞɭɸɬ ɫɢɫɬɟɦɨɣ ɚɷɪɚɰɢɢ ɢɥɢ ɪɵɯɥɢɬɟɥɹɦɢ. 

Ⱦɥɹ ɤɪɭɩɧɨɝɨ ɢ ɦɟɥɤɨɝɨ ɡɚɩɨɥɧɢɬɟɥɹ ɩɪɢɦɟɧɹɸɬɫɹ ɷɫɬɚɤɚɞɧɨ-

ɩɨɥɭɛɭɧɤɟɪɧɵɟ ɫɤɥɚɞɵ. ɗɬɨ ɛɭɧɤɟɪɵ, ɤɨɬɨɪɵɟ ɱɚɫɬɢɱɧɨ ɭɝɥɭɛɥɟɧɵ. ɉɨɞ 

ɬɚɤɢɦɢ ɛɭɧɤɟɪɚɦɢ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɧɚɤɥɨɧɧɚɹ ɝɚɥɟɪɟɹ ɫ ɥɟɧɬɨɱɧɵɦɢ 

ɤɨɧɜɟɣɟɪɚɦɢ. Ⱦɨɫɬɚɜɥɹɸɬ ɡɚɩɨɥɧɢɬɟɥɢ ɫɚɦɨɫɜɚɥɚɦɢ ɢ ɜɵɝɪɭɠɚɸɬ ɜ 

ɩɪɢɟɦɧɵɟ ɛɭɧɤɟɪɚ, ɢɡ ɤɨɬɨɪɵɯ ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ ɨɧɢ ɩɨɫɬɭɩɚɸɬ ɧɚ ɫɤɥɚɞ ɩɨ 

ɤɨɧɜɟɣɟɪɭ. ɋɨ ɫɤɥɚɞɨɜ ɡɚɩɨɥɧɢɬɟɥɶ ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɮɪɚɤɰɢɨɧɢɪɭɸɬ ɢ 

ɞɨɫɬɚɜɥɹɸɬ ɤɨɧɜɟɣɟɪɨɦ ɜ ɪɚɫɯɨɞɧɵɟ ɛɭɧɤɟɪɚ ɛɟɬɨɧɨɫɦɟɫɢɬɟɥɶɧɨɣ ɭɫɬɚɧɨɜɤɢ. 

Ʉɨɦɩɨɧɨɜɤɚ ɛɟɬɨɧɨɫɦɟɫɢɬɟɥɶɧɨɝɨ ɰɟɯɚ – ɜɟɪɬɢɤɚɥɶɧɚɹ, ɩɪɢ ɤɨɬɨɪɨɣ 

ɜɫё ɨɛɨɪɭɞɨɜɚɧɢɟ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɧɚ ɩɟɪɟɤɪɵɬɢɹɯ ɡɞɚɧɢɹ. ɉɪɢ ɬɚɤɨɣ 

ɤɨɦɩɨɧɨɜɤɟ ɧɟɨɛɯɨɞɢɦ ɥɢɲɶ ɨɞɧɨɤɪɚɬɧɵɣ ɩɨɞɴёɦ ɦɚɬɟɪɢɚɥɨɜ ɧɚ ɜɵɫɨɬɭ 22 

ɦɟɬɪɚ. Ɍɚɤɠɟ ɩɪɟɢɦɭɳɟɫɬɜɨ ɞɚɧɧɨɣ ɤɨɦɩɨɧɨɜɤɢ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨ 

ɡɚɬɪɚɱɢɜɚɟɬɫɹ ɦɢɧɢɦɚɥɶɧɚɹ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɚɹ ɩɥɨɳɚɞɶ. 

Ɉɛɳɢɣ ɜɢɞ ɛɟɬɨɧɨɫɦɟɫɢɬɟɥɶɧɨɣ ɭɫɬɚɧɨɜɤɢ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 9. 
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Ɋɢɫɭɧɨɤ 9 – Ɉɛɳɢɣ ɜɢɞ ɛɟɬɨɧɨɫɦɟɫɢɬɟɥɶɧɨɣ ɭɫɬɚɧɨɜɤɢ: 1 – Ɋɚɡɞɚɬɨɱɧɵɣ 

ɛɭɧɤɟɪ; 2 – Ȼɟɬɨɧɨɫɦɟɫɢɬɟɥɶ; 3 – ɉɨɜɨɪɨɬɧɚɹ ɜɨɪɨɧɤɚ; 4 – ɋɛɨɪɧɵɣ ɛɭɧɤɟɪ; 5 

– Ⱦɨɡɚɬɨɪ ɩɟɫɤɚ; 6 – Ⱦɨɡɚɬɨɪ ɜɨɞɵ; 7 – Ɋɚɫɯɨɞɧɵɣ ɛɭɧɤɟɪ; 8 – Ɋɭɤɚɜɧɵɣ 

ɮɢɥɶɬɪ; 9 – ɐɢɤɥɨɧ; 10 – ɉɨɜɨɪɨɬɧɚɹ ɜɨɪɨɧɤɚ; 11 – Ʌɟɧɬɨɱɧɵɣ ɤɨɧɜɟɣɟɪ; 12 

– Ⱦɨɡɚɬɨɪ ɰɟɦɟɧɬɚ; 13 – Ⱦɨɡɚɬɨɪ ɳɟɛɧɹ; 14 – ɉɭɥɶɬ ɭɩɪɚɜɥɟɧɢɹ 

ɉɟɫɨɤ ɢ ɳɟɛɟɧɶ ɩɨɫɪɟɞɫɬɜɨɦ ɥɟɧɬɨɱɧɵɯ ɤɨɧɜɟɣɟɪɨɜ ɞɨɫɬɚɜɥɹɸɬɫɹ ɤ 

ɩɨɜɨɪɨɬɧɨɣ ɜɨɪɨɧɤɟ, ɱɟɪɟɡ ɤɨɬɨɪɭɸ ɪɚɫɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɪɚɫɯɨɞɧɵɦ ɛɭɧɤɟɪɚɦ. 

ȼ ɪɚɫɯɨɞɧɵɯ ɛɭɧɤɟɪɚɯ ɩɨɞ ɤɪɭɩɧɵɣ ɡɚɩɨɥɧɢɬɟɥɶ ɜɵɞɟɥɹɟɬɫɹ ɱɟɬɵɪɟ ɨɬɫɟɤɚ, ɜ 

ɬɨ ɜɪɟɦɹ ɤɚɤ ɞɥɹ ɰɟɦɟɧɬɚ ɢ ɩɟɫɤɚ ɜɵɞɟɥɹɟɬɫɹ ɩɨ ɞɜɚ. ɑɬɨɛɵ ɨɛɟɫɩɟɱɢɬɶ 

ɥɟɝɤɨɟ ɢ ɫɜɨɛɨɞɧɵɣ ɩɟɪɟɧɨɫ ɫɵɪɶɟɜɵɯ ɦɚɬɟɪɢɚɥɨɜ ɢɫɩɨɥɶɡɭɸɬ ɫɢɥɭ ɬɹɠɟɫɬɢ, 

ɞɥɹ ɭɫɤɨɪɟɧɢɹ ɞɜɢɠɟɧɢɹ ɦɚɬɟɪɢɚɥɨɜ ɩɨɜɟɪɯɧɨɫɬɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ 

ɭɫɬɪɚɢɜɚɸɬ ɩɨɞ ɭɜɟɥɢɱɟɧɧɵɦɢ ɭɝɥɚɦɢ. ɑɬɨɛɵ ɦɚɬɟɪɢɚɥɵ ɜɨ ɜɪɟɦɹ ɞɜɢɠɟɧɢɹ 

ɧɟ ɩɪɢɥɢɩɚɥɢ ɤ ɩɨɜɟɪɯɧɨɫɬɹɦ, ɧɚ ɫɬɟɧɤɢ ɛɭɧɤɟɪɨɜ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɧɚɜɟɫɧɵɟ 
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ɜɢɛɪɚɬɨɪɵ. ȼ ɡɢɦɧɟɟ ɜɪɟɦɹ ɦɚɬɟɪɢɚɥ ɩɨɞɨɝɪɟɜɚɟɬɫɹ ɩɪɢ ɩɨɦɨɳɢ ɩɚɪɨɜɵɯ 

ɬɪɭɛ, ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɩɨ ɩɟɪɢɦɟɬɪɭ ɛɭɧɤɟɪɚ. 

ɉɨɞ ɛɭɧɤɟɪɚɦɢ ɧɚɯɨɞɹɬɫɹ ɞɨɡɚɬɨɪɵ ɫ ɟɦɤɨɫɬɹɦɢ ɞɥɹ ɜɨɞɵ ɢ ɞɨɛɚɜɨɤ. 

Ⱦɥɹ ɫɵɩɭɱɢɯ ɦɚɬɟɪɢɚɥɨɜ ɩɪɢɦɟɧɹɸɬɫɹ ɜɟɫɨɜɵɟ ɞɨɡɚɬɨɪɵ, ɚ ɞɥɹ ɜɨɞɵ ɫ 

ɪɚɡɛɚɜɥɟɧɧɵɦɢ ɞɨɛɚɜɤɚɦɢ ɞɨɡɚɬɨɪɵ ɨɛɴɟɦɧɵɟ. Ɉɬɞɨɡɢɪɨɜɚɧɧɵɟ ɦɚɬɟɪɢɚɥɵ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɩɨɫɬɭɩɚɸɬ ɜ ɛɟɬɨɧɨɫɦɟɫɢɬɟɥɶ ɩɪɢɧɭɞɢɬɟɥɶɧɨɝɨ ɞɟɣɫɬɜɢɹ. 

ɋɧɚɱɚɥɚ ɜ ɛɟɬɨɧɨɫɦɟɫɢɬɟɥɶ ɩɨɫɬɭɩɚɸɬ ɩɟɫɨɤ, ɳɟɛɟɧɶ ɢ ɰɟɦɟɧɬ ɢ 

ɩɟɪɟɦɟɲɢɜɚɸɬɫɹ 60 ɫɟɤɭɧɞ. ȼɨɞɚ ɢ ɞɨɛɚɜɤɢ ɫɦɟɲɢɜɚɸɬɫɹ ɜ ɨɬɞɟɥɶɧɨɦ 

ɫɦɟɫɢɬɟɥɟ 30 ɫɟɤɭɧɞ, ɩɨɫɥɟ ɱɟɝɨ ɜ 2 ɩɨɞɯɨɞɚ ɩɨɫɬɭɩɚɸɬ ɜ ɛɟɬɨɧɨɫɦɟɫɢɬɟɥɶ, ɢ 

ɜɫɟ ɤɨɦɩɨɧɟɧɬɵ ɫɦɟɲɢɜɚɸɬɫɹ ɧɟ ɦɟɧɟɟ 90 ɫɟɤɭɧɞ. 

Ɉɛɳɢɣ ɜɢɞ ɜɟɫɨɜɨɝɨ ɞɨɡɚɬɨɪɚ ɰɟɦɟɧɬɚ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 10. 
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Ɋɢɫɭɧɨɤ 10 – Ɉɛɳɢɣ ɜɢɞ ɜɟɫɨɜɨɝɨ ɞɨɡɚɬɨɪɚ ɰɟɦɟɧɬɚ: 1 – 

ɗɥɟɤɬɪɨɩɧɟɜɦɚɬɢɱɟɫɤɢɣ ɤɥɚɩɚɧ; 2 – Ʉɨɧɟɱɧɵɣ ɜɵɤɥɸɱɚɬɟɥɶ; 3 – 

ɗɥɟɤɬɪɨɩɧɟɜɦɚɬɢɱɟɫɤɢɣ ɤɥɚɩɚɧ; 4 – ɗɥɟɤɬɪɨɩɧɟɜɦɚɬɢɱɟɫɤɢɣ ɤɥɚɩɚɧ; 5 – 

ɉɧɟɜɦɨɩɢɬɚɬɟɥɶ; 6 – Ⱥɷɪɨɩɥɢɬɤɚ; 7 – ɉɧɟɜɦɨɰɢɥɢɧɞɪ; 8 – Ɋɚɦɚ; 9 – ȼɯɨɞɧɨɣ 

ɡɚɬɜɨɪ; 10 – Ȼɭɧɤɟɪ; 11 – ɐɢɥɢɧɞɪ; 12 – Ɋɵɱɚɝɢ; 13 – ȼɵɯɨɞɧɨɣ ɡɚɬɜɨɪ; 14 – 

ȼɟɫɨɜɨɣ ɩɪɢɛɨɪ; 15 – ɫɢɫɬɟɦɚ ɪɵɱɚɝɨɜ 
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Ƚɨɬɨɜɚɹ ɛɟɬɨɧɧɚɹ ɫɦɟɫɶ ɩɨɫɬɭɩɚɟɬ ɜ ɪɚɡɞɚɬɨɱɧɵɣ ɛɭɧɤɟɪ, ɤɨɬɨɪɵɣ ɧɚ 

ɫɚɦɨɯɨɞɧɨɣ ɬɟɥɟɠɤɟ ɩɨ ɪɟɥɶɫɨɜɵɦ ɩɭɬɹɦ ɩɟɪɟɦɟɳɚɟɬɫɹ ɤ ɛɟɬɨɧɨɭɤɥɚɞɱɢɤɭ. 

Ⱦɚɥɟɟ ɧɚɱɢɧɚɟɬ ɫɜɨɸ ɪɚɛɨɬɭ ɛɟɬɨɧɨɭɤɥɚɞɱɢɤ, ɤɨɬɨɪɵɣ ɨɞɧɨɜɪɟɦɟɧɧɨ ɫ 

ɭɤɥɚɞɤɨɣ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ ɮɨɪɦɭɟɬ ɢɡɞɟɥɢɟ ɩɪɢ ɩɨɦɨɳɢ ɪɚɡɪɚɜɧɢɜɚɸɳɟɣ 

ɪɟɣɤɢ, ɜɢɛɪɨɧɚɫɚɞɤɢ ɢ ɫɦɚɡɵɜɚɸɳɟɝɨ ɦɚɬɟɪɢɚɥɚ ɩɨɜɟɪɯɧɨɫɬɢ ɛɟɬɨɧɚ. Ɏɨɪɦɭ 

ɪɚɡɦɟɳɚɸɬ ɧɚ ɜɢɛɪɨɩɥɨɳɚɞɤɟ ɫ ɭɥɨɠɟɧɧɵɦ ɚɪɦɚɬɭɪɧɵɦ ɤɚɪɤɚɫɨɦ ɢ 

ɭɤɥɚɞɵɜɚɸɬ ɧɢɠɧɢɣ ɫɥɨɣ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ, ɞɚɥɟɟ ɭɥɨɠɟɧɧɵɣ ɫɥɨɣ 

ɜɢɛɪɢɪɭɟɬɫɹ ɜ ɬɟɱɟɧɢɢ 1 ɦɢɧɭɬɵ. ɉɨɫɥɟ ɜɢɛɪɢɪɨɜɚɧɢɹ ɧɢɠɧɟɝɨ ɫɥɨɹ 

ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɦɨɧɬɚɠɧɵɟ ɩɟɬɥɢ ɉ–3 (4 ɲɬ.). ɉɟɬɥɢ ɮɢɤɫɢɪɭɸɬ ɩɪɢ ɩɨɦɨɳɢ 

ɤɪɟɩɟɠɧɵɯ ɭɫɬɪɨɣɫɬɜ ɜɨ ɢɡɛɟɠɚɧɢɟ ɫɦɟɳɟɧɢɹ ɷɥɟɦɟɧɬɨɜ. ɋɥɟɞɭɸɳɢɦ 

ɷɬɚɩɨɦ ɹɜɥɹɟɬɫɹ ɭɤɥɚɞɤɚ ɜɟɪɯɧɟɝɨ ɫɥɨɹ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ ɢ ɭɫɬɚɧɨɜɤɚ 

ɩɪɢɝɪɭɡɨɱɧɨɝɨ ɳɢɬɚ ɞɥɹ ɭɩɥɨɬɧɟɧɢɹ. ɉɨ ɡɚɜɟɪɲɟɧɢɸ ɭɩɥɨɬɧɟɧɢɹ 

ɫɜɟɠɟɭɥɨɠɟɧɧɨɝɨ ɛɟɬɨɧɚ ɳɢɬ ɩɨɞɧɢɦɚɸɬ ɢ ɛɟɬɨɧɨɭɤɥɚɞɱɢɤ ɪɚɡɪɚɜɧɢɜɚɟɬ 

ɩɨɜɟɪɯɧɨɫɬɶ. Ɇɨɧɬɚɠɧɵɟ ɩɟɬɥɢ ɨɫɜɨɛɨɠɞɚɸɬ ɨɬ ɜɪɭɱɧɭɸ. 

ɋ ɮɨɪɦɨɜɨɱɧɨɝɨ ɩɨɫɬɚ ɮɨɪɦɭ ɩɪɢ ɩɨɦɨɳɢ ɦɨɫɬɨɜɨɝɨ ɤɪɚɧɚ ɡɚɝɪɭɠɚɸɬ 

ɜ ɹɦɧɭɸ ɤɚɦɟɪɭ ɞɥɹ ɌȼɈ. ɂɡɞɟɥɢɹ ɜɵɞɟɪɠɢɜɚɸɬ ɩɨ ɫɥɟɞɭɸɳɟɦɭ ɪɟɠɢɦɭ 

ɌȼɈ: ɩɪɟɞɜɚɪɢɬɟɥɶɧɚɹ ɜɵɞɟɪɠɤɚ – 2 ɱɚɫɚ; ɩɨɞɴёɦ ɬɟɦɩɟɪɚɬɭɪɵ – 2 ɱɚɫɚ; 

ɢɡɨɬɟɪɦɢɱɟɫɤɢɣ ɩɪɨɝɪɟɜ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 70 °ɋ – 5 ɱɚɫɨɜ; ɨɫɬɵɜɚɧɢɟ ɞɨ 

ɬɟɦɩɟɪɚɬɭɪɵ 20–25 °ɋ – 2 ɱɚɫɚ. ɉɨ ɡɚɜɟɪɲɟɧɢɸ ɌȼɈ ɤɪɵɲɤɭ ɹɦɧɨɣ ɤɚɦɟɪɵ 

ɩɨɞɧɢɦɚɸɬ ɦɨɫɬɨɜɵɦ ɤɪɚɧɨɦ ɢ ɩɟɪɟɦɟɳɚɸɬ ɢɡɞɟɥɢɹ ɧɚ ɩɨɫɬ ɪɚɫɩɚɥɭɛɤɢ. 

ɉɨɫɥɟ ɢɡɞɟɥɢɹ ɧɚɩɪɚɜɥɹɸɬ ɧɚ ɩɨɫɬ ɞɨɜɨɞɤɢ. 

ɇɚ ɩɨɫɬɭ ɞɨɜɨɞɤɢ ɢɡɞɟɥɢɹ ɩɪɢɧɢɦɚɸɬ, ɩɪɨɢɡɜɨɞɹɬ ɬɟɯɧɢɱɟɫɤɢɣ 

ɤɨɧɬɪɨɥɶ ɢ ɦɚɪɤɢɪɨɜɤɭ. ɉɨɫɥɟ ɢɡɞɟɥɢɟ ɜɵɫɭɲɢɜɚɸɬ ɜ ɟɫɬɟɫɬɜɟɧɧɵɯ ɭɫɥɨɜɢɹɯ 

ɢ ɩɪɨɢɡɜɨɞɹɬ ɮɢɧɚɥɶɧɵɣ ɤɨɧɬɪɨɥɶ ɢ ɞɨɫɬɚɜɥɹɸɬ ɧɚ ɫɤɥɚɞ ɝɨɬɨɜɨɣ 

ɩɪɨɞɭɤɰɢɢ. 

ɂɫɩɨɥɶɡɨɜɚɧɧɭɸ ɮɨɪɦɭ ɩɟɪɟɦɟɳɚɸɬ ɧɚ ɩɨɫɬ ɨɱɢɫɬɤɢ ɢ ɫɦɚɡɤɢ ɝɞɟ 

ɮɨɪɦɭ ɨɱɢɳɚɸɬ ɨɬ ɨɫɬɚɬɤɨɜ ɛɟɬɨɧɚ ɫɤɪɟɛɤɨɦ ɢ ɧɚ ɧɨɫɹɬ ɩɭɥɶɜɟɪɢɡɚɬɨɪɨɦ 

ɫɦɚɡɤɭ, ɩɨɫɥɟ ɩɨɫɬɚ ɨɱɢɫɬɤɢ ɢ ɫɦɚɡɤɢ ɮɨɪɦɚ ɩɨɩɚɞɚɟɬ ɧɚ ɩɨɫɬ ɚɪɦɢɪɨɜɚɧɢɹ. 
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ɇɚ ɩɨɫɬɭ ɚɪɦɢɪɨɜɚɧɢɹ ɜ ɮɨɪɦɭ ɭɤɥɚɞɵɜɚɸɬ ɩɨɞɝɨɬɨɜɥɟɧɧɵɟ 

ɚɪɦɚɬɭɪɧɵɟ ɫɟɬɤɢ ɦɚɪɤɢ ɋ8 (2 ɲɬ.), ɚɪɦɚɬɭɪɧɵɟ ɤɚɪɤɚɫɵ ɦɚɪɤɢ Ʉ1 (2 ɲɬ.).  

ɉɥɨɫɤɢɟ ɤɚɪɤɚɫɵ ɢ ɚɪɦɚɬɭɪɧɵɟ ɫɟɬɤɢ ɢɡɝɨɬɚɜɥɢɜɚɸɬ ɜ ɚɪɦɚɬɭɪɧɨɦ 

ɰɟɯɭ, ɪɹɞɨɦ ɫ ɤɨɬɨɪɵɦ ɪɚɫɩɨɥɨɠɟɧ ɫɤɥɚɞ ɚɪɦɚɬɭɪɵ. Ɂɚɩɚɫɵ ɚɪɦɚɬɭɪɵ 

ɩɨɩɨɥɧɹɸɬɫɹ ɩɪɢ ɩɨɦɨɳɢ ɚɜɬɨɦɨɛɢɥɶɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ ɫ ɤɨɬɨɪɨɝɨ ɨɧɚ 

ɜɵɝɪɭɠɚɟɬɫɹ ɦɨɫɬɨɜɵɦ ɤɪɚɧɨɦ ɢ ɫɤɥɚɞɢɪɭɟɬɫɹ ɜ ɲɬɚɛɟɥɹɯ ɫ ɩɪɨɤɥɚɞɤɚɦɢ ɢɡ 

ɞɟɪɟɜɚ. ȼ ɰɟɯ ɫɬɚɥɶ ɩɨɩɚɞɚɟɬ ɧɚ ɫɚɦɨɯɨɞɧɵɯ ɬɟɥɟɠɤɚɯ ɝɞɟ ɟɟ ɪɟɠɭɬ ɧɚ 

ɨɬɪɟɡɧɨɦ ɫɬɚɧɤɟ ɢ ɢɡɝɨɬɚɜɥɢɜɚɸɬ ɤɚɪɤɚɫɵ Ʉ–1 ɢ ɫɟɬɤɢ ɋ–8. ɋɬɟɪɠɧɟɜɚɹ ɫɬɚɥɶ 

ɬɚɤ ɠɟ ɩɨɫɬɭɩɚɟɬ ɜ ɚɪɦɚɬɭɪɧɵɣ ɰɟɯ ɢ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɢɡɝɨɬɨɜɥɟɧɢɹ 

ɦɨɧɬɚɠɧɵɯ ɩɟɬɟɥɶ ɉ3 ɢ ɤɚɪɫɤɚɫɨɜ Ʉ–1. 

Ƚɨɬɨɜɵɟ ɫɟɬɤɢ ɢ ɤɚɪɤɚɫɵ ɩɨɞɜɟɪɝɚɸɬɫɹ ɤɨɧɬɪɨɥɸ ɢ ɨɬɩɪɚɜɥɹɸɬɫɹ ɜ 

ɮɨɪɦɨɜɨɱɧɵɣ ɰɟɯ ɧɚ ɫɚɦɨɯɨɞɧɨɣ ɬɟɥɟɠɤɟ ɤ ɩɨɫɬɭ ɚɪɦɢɪɨɜɚɧɢɹ, ɬɚɦ 

ɦɨɫɬɨɜɵɦ ɤɪɚɧɨɦ ɢɯ ɭɤɥɚɞɵɜɚɸɬ ɜ ɮɨɪɦɵ. ɉɨɫɥɟ ɱɟɝɨ ɮɨɪɦɭ ɩɪɢ ɩɨɦɨɳɢ 

ɦɨɫɬɨɜɨɝɨ ɤɪɚɧɚ ɩɟɪɟɦɟɳɚɸɬ ɧɚ ɩɨɫɬ ɮɨɪɦɨɜɚɧɢɹ. 

Ɍɟɩɥɨɜɥɚɠɧɨɫɬɧɚя ɨɛɪɚɛɨɬɤɚ 

Ɂɚɤɥɸɱɢɬɟɥɶɧɨɣ ɨɩɟɪɚɰɢɟɣ ɬɟɯɧɨɥɨɝɢɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ 

ɢɡɞɟɥɢɣ ɹɜɥɹɟɬɫɹ ɬɜɟɪɞɟɧɢɟ ɨɬɮɨɪɦɨɜɚɧɧɵɯ ɢɡɞɟɥɢɣ. Ɉɬɩɭɫɤɧɚɹ ɩɪɨɱɧɨɫɬɶ 

ɞɨɪɨɠɧɵɯ ɩɥɢɬ ɞɨɥɠɧɚ ɫɨɫɬɚɜɥɹɬɶ 70% ɨɬ ɩɪɨɟɤɬɧɨɣ (28-ɫɭɬɨɱɧɨɣ) 

ɩɪɨɱɧɨɫɬɢ. ɉɨɞɪɚɡɭɦɟɜɚɟɬɫɹ, ɱɬɨ ɨɫɬɚɜɲɭɸɫɹ ɩɪɨɱɧɨɫɬɶ ɢɡɞɟɥɢɟ ɧɚɛɟɪёɬ ɜ 

ɩɪɨɰɟɫɫɟ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɢ ɦɨɧɬɚɠɚ, ɧɨ ɞɨ ɡɚɝɪɭɠɟɧɢɹ ɟɝɨ 

ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɣ ɧɚɝɪɭɡɤɨɣ. 

ɋɭɳɟɫɬɜɭɟɬ 3 ɨɫɧɨɜɧɵɯ ɪɟɠɢɦɚ ɬɜɟɪɞɟɧɢɹ ɢɡɞɟɥɢɣ: ɜ ɧɨɪɦɚɥɶɧɵɯ 

ɭɫɥɨɜɢɹɯ (ɩɪɢ t=15–20 °ɋ ɢ 100% ɜɥɚɠɧɨɫɬɢ); ɬɟɩɥɨɜɥɚɠɧɨɫɬɧɚɹ ɨɛɪɚɛɨɬɤɚ 

(ɩɪɢ t ɞɨ 100 °ɋ, 100% ɜɥɚɠɧɨɫɬɢ ɢ ɧɨɪɦɚɥɶɧɨɦ ɞɚɜɥɟɧɢɢ); ɚɜɬɨɤɥɚɜɧɚɹ 

ɨɛɪɚɛɨɬɤɚ (ɩɪɢ t ɞɨ 175–200 °ɋ, 100% ɜɥɚɠɧɨɫɬɢ ɢ ɞɚɜɥɟɧɢɢ 0,8–1,5 Ɇɩɚ). 

Ɉɛɹɡɚɬɟɥɶɧɵɦ ɭɫɥɨɜɢɟɦ ɥɸɛɨɝɨ ɪɟɠɢɦɚ ɬɜɟɪɞɟɧɢɟ ɹɜɥɹɟɬɫɹ ɜɥɚɠɧɨɫɬɶ 

ɫɪɟɞɵ ɛɥɢɡɤɚɹ ɤ 100%, ɷɬɨ ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɢɫɩɚɪɟɧɢɹ ɜɨɞɵ, 
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ɱɬɨ ɦɨɠɟɬ ɩɨɜɥɟɱɶ ɡɚ ɫɨɛɨɣ ɧɚɪɭɲɟɧɢɟ ɩɪɨɰɟɫɫɨɜ ɝɢɞɪɚɬɚɰɢɢ, ɚ 

ɫɥɟɞɨɜɚɬɟɥɶɧɨ ɫɧɢɠɟɧɢɟ ɤɚɱɟɫɬɜɚ ɝɨɬɨɜɨɣ ɩɪɨɞɭɤɰɢɢ.  

ɉɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɞɨɪɨɠɧɵɯ ɩɥɢɬ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɩɪɢɦɟɧɹɬɶ ɢɦɟɧɧɨ 

ɬɟɩɥɨɜɥɚɠɧɨɫɬɧɭɸ ɨɛɪɚɛɨɬɤɭ, ɬ.ɤ. ɩɪɢ ɞɚɧɧɨɦ ɪɟɠɢɦɟ ɬɜɟɪɞɟɧɢɹ ɢɡɞɟɥɢɹ 

ɧɚɛɢɪɚɸɬ ɩɪɨɱɧɨɫɬɶ ɡɧɚɱɢɬɟɥɶɧɨ ɛɵɫɬɪɟɟ ɧɟɠɟɥɢ ɜ ɧɨɪɦɚɥɶɧɵɯ ɭɫɥɨɜɢɹɯ 

ɬɜɟɪɞɟɧɢɹ, ɚ ɤɚɩɢɬɚɥɶɧɵɟ ɡɚɬɪɚɬɵ ɧɚ ɨɪɝɚɧɢɡɚɰɢɸ ɞɚɧɧɨɝɨ ɪɟɠɢɦɚ 

ɨɛɪɚɛɨɬɤɢ ɧɢɠɟ, ɱɟɦ ɧɚ ɨɪɝɚɧɢɡɚɰɢɸ ɚɜɬɨɤɥɚɜɧɨɝɨ ɪɟɠɢɦɚ ɨɛɪɚɛɨɬɤɢ. 

ɐɟɥɟɫɨɨɛɪɚɡɧɟɟ ɜɫɟɝɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɹɦɧɵɟ ɤɚɦɟɪɵ ɬɟɩɥɨɜɥɚɠɧɨɫɬɧɨɣ 

ɨɛɪɚɛɨɬɤɢ, ɬ.ɤ. ɩɥɨɳɚɞɶ, ɨɬɜɨɞɢɦɚɹ ɞɥɹ ɢɯ ɭɫɬɪɨɣɫɬɜɚ, ɦɢɧɢɦɚɥɶɧɚ, ɬɚɤɠɟ ɜ 

ɧɢɯ ɦɨɠɧɨ ɨɛɪɚɛɚɬɵɜɚɬɶ ɢɡɞɟɥɢɹ ɪɚɡɥɢɱɧɨɣ ɤɨɧɮɢɝɭɪɚɰɢɢ. Ⱦɚɧɧɵɣ ɜɢɞ 

ɤɚɦɟɪ ɢɦɟɟɬ ɝɥɭɛɢɧɭ 2 ɦɟɬɪɚ ɢ ɧɚ 0,5 ɦɟɬɪɚ ɜɵɫɬɭɩɚɟɬ ɧɚɞ ɭɪɨɜɧɟɦ ɩɨɥɚ 

ɰɟɯɚ. ɗɮɮɟɤɬɢɜɧɨɫɬɶ ɤɚɦɟɪɵ ɛɭɞɟɬ ɦɚɤɫɢɦɚɥɶɧɚɹ, ɟɫɥɢ ɟё ɪɚɡɦɟɪɵ ɜ ɩɥɚɧɟ 

ɛɭɞɭɬ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɪɚɡɦɟɪɚɦ ɩɪɨɢɡɜɨɞɢɦɨɝɨ ɢɡɞɟɥɢɹ, ɧɨ ɩɪɢ ɷɬɨɦ 

ɤɨɥɢɱɟɫɬɜɨ ɤɚɦɟɪ ɛɭɞɟɬ ɛɨɥɶɲɢɦ, ɱɬɨ ɭɜɟɥɢɱɢɬ ɤɚɩɢɬɚɥɶɧɵɟ ɡɚɬɪɚɬɵ ɧɚ ɢɯ 

ɭɫɬɪɨɣɫɬɜɨ. ɂɫɯɨɞɹ ɢɡ ɜɫɟɝɨ ɷɬɨɝɨ ɧɚɢɛɨɥɟɟ ɰɟɥɟɫɨɨɛɪɚɡɧɵɦ ɹɜɥɹɟɬɫɹ 

ɭɫɬɪɨɣɫɬɜɨ ɤɚɦɟɪ ɫ ɪɚɡɦɟɪɚɦɢ ɜ ɩɥɚɧɟ ɪɚɜɧɵɦɢ ɪɚɡɦɟɪɚɦ ɞɜɭɯ ɢɡɞɟɥɢɣ. 

əɦɧɵɟ ɤɚɦɟɪɵ ɨɫɧɚɳɟɧɵ ɤɪɵɲɤɚɦɢ ɫ ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɵɦ ɫɥɨɟɦ, ɤɨɬɨɪɵɣ 

ɩɪɟɞɨɬɜɪɚɳɚɟɬ ɬɟɩɥɨɩɨɬɟɪɢ [14].  

Ɏɨɪɦɵ ɫ ɢɡɞɟɥɢɹɦɢ ɡɚɝɪɭɠɚɸɬɫɹ ɜ ɤɚɦɟɪɭ ɦɨɫɬɨɜɵɦɢ ɤɪɚɧɚɦɢ 

ɲɬɚɛɟɥɹɦɢ ɜ ɧɟɫɤɨɥɶɤɨ ɪɹɞɨɜ ɩɨ ɜɵɫɨɬɟ. Ʉɚɠɞɵɣ ɩɨɫɥɟɞɭɸɳɢɣ ɪɹɞ ɢɡɞɟɥɢɣ 

ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɧɚ ɞɟɪɟɜɹɧɧɵɟ ɩɪɨɤɥɚɞɤɢ, ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɧɚ ɫɬɟɧɤɢ ɮɨɪɦ 

ɧɢɠɟɥɟɠɚɳɟɝɨ ɪɹɞɚ. 

Ɋɟɠɢɦɵ ɬɟɩɥɨɜɥɚɠɧɨɫɬɧɨɣ ɨɛɪɚɛɨɬɤɢ ɜ ɤɚɦɟɪɚɯ ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ 

ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶɸ ɩɨɞɴёɦɚ ɬɟɦɩɟɪɚɬɭɪɵ, ɢɡɨɬɟɪɦɢɱɟɫɤɨɝɨ ɩɪɨɝɪɟɜɚ ɩɪɢ 

ɦɚɤɫɢɦɚɥɶɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ, ɨɯɥɚɠɞɟɧɢɹ, ɚ ɬɚɤɠɟ ɦɚɤɫɢɦɚɥɶɧɨɣ 

ɬɟɦɩɟɪɚɬɭɪɨɣ. ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɜɨɣɫɬɜ ɢɫɯɨɞɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɜɢɞɚ ɢɡɞɟɥɢɹ, 

ɟɝɨ ɧɚɡɧɚɱɟɧɢɹ ɦɨɝɭɬ ɩɪɢɦɟɧɹɬɶɫɹ ɪɚɡɥɢɱɧɵɟ ɪɟɠɢɦɵ ɬɟɩɥɨɜɥɚɠɧɨɫɬɧɨɣ 

ɨɛɪɚɛɨɬɤɢ. 
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ɇɚ ɞɚɧɧɨɦ ɩɪɟɞɩɪɢɹɬɢɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɫɥɟɞɭɸɳɢɣ ɪɟɠɢɦ: 

ɩɪɟɞɜɚɪɢɬɟɥɶɧɚɹ ɜɵɞɟɪɠɤɚ ɜ ɬɟɱɟɧɢɟ 2 ɱɚɫɨɜ, ɩɨɞɴёɦ ɬɟɦɩɟɪɚɬɭɪɵ ɫɨ 

ɫɤɨɪɨɫɬɶɸ 25–36 °C/ɱ ɞɨ ɬɟɦɩɟɪɚɬɭɪɵ 70 °ɋ, ɢɡɨɬɟɪɦɢɱɟɫɤɢɣ ɩɪɨɝɪɟɜ ɩɪɢ 

ɦɚɤɫɢɦɚɥɶɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ ɜ ɬɟɱɟɧɢɟ 5 ɱɚɫɨɜ, ɨɫɬɵɜɚɧɢɟ ɫɨ ɫɤɨɪɨɫɬɶɸ 30–40 

°ɋ/ɱ. ȼ ɫɭɦɦɟ ɜɪɟɦɹ, ɡɚɬɪɚɱɢɜɚɟɦɨɟ ɧɚ ɩɨɥɧɵɣ ɰɢɤɥ, ɪɚɜɧɨ 11 ɱɚɫɚɦ.       

2.4 Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɪɚɫɱёɬɵ 

Ɋɚɫɱёɬ ɛɟɬɨɧɨɫɦɟɫɢɬɟɥя 

Ʉɨɦɩɨɧɨɜɤɚ ɛɟɬɨɧɨɫɦɟɫɢɬɟɥɶɧɨɝɨ ɭɡɥɚ: 

ɑɢɫɥɨ ɫɦɟɫɢɬɟɥɟɣ, ɬɢɩ ɢ ɦɚɪɤɚ ɨɩɪɟɞɟɥɹɸɬɫɹ ɡɚɞɚɧɧɨɣ 

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ ɢ ɪɟɠɢɦɨɦ ɪɚɛɨɬɵ ɩɪɟɞɩɪɢɹɬɢɹ. 

ɋɭɦɦɚɪɧɵɣ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɣ ɨɛɴɟɦ ɫɦɟɫɢɬɟɥɹ (ɩɨ ɜɵɯɨɞɭ) Vn, ɥ, 

ɧɚɯɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ:  

Vn= ɉɝ·103·kɢ/Tɝ·z = 20000·103·0,83/3108,6·23 = 230 (ɥ),  

ɝɞɟ     ɉɝ – ɝɨɞɨɜɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɡɚɜɨɞɚ, ɦ3/ɝ;  

z – ɪɚɫɱɟɬɧɨɟ ɱɢɫɥɨ ɡɚɦɟɫɨɜ ɫɦɟɫɢɬɟɥɶɧɨɣ ɦɚɲɢɧɵ, 1/ɱ;  

Ɍɝ – ɝɨɞɨɜɨɣ ɮɨɧɞ ɪɚɛɨɱɟɝɨ ɜɪɟɦɟɧɢ;  

ɤɢ – ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ (ɤɢ = 0,82–0,87). 

Ɋɚɫɱɟɬɧɨɟ ɱɢɫɥɨ ɡɚɦɟɫɨɜ ɨɩɪɟɞɟɥɹɟɬɫɹ ɬɚɤ: 

z = 3600/tɰ, 

ɝɞɟ tɰ – ɜɪɟɦɹ ɪɚɛɨɱɟɝɨ ɰɢɤɥɚ ɫɦɟɫɢɬɟɥɹ:  

tɰ = t1 + t2 + [t] = 15+25+115 = 155 ɫ,  

ɝɞɟ     t1 ɢ t2 – ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɜɪɟɦɹ ɡɚɝɪɭɡɤɢ ɢ ɜɵɝɪɭɡɤɢ ɫɦɟɫɢ: t1 = 10–20 ɫ; t2 

= 15–25 ɫ;  
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[t] – ɜɪɟɦɹ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɤɨɦɩɨɧɟɧɬɨɜ, ɫ. 

Ɂɧɚɱɟɧɢɟ [t] ɡɚɜɢɫɢɬ ɨɬ ɬɢɩɚ ɢ ёɦɤɨɫɬɢ ɫɦɟɫɢɬɟɥɹ, ɤɪɭɩɧɨɫɬɢ ɩɥɨɬɧɨɫɬɢ 

ɡɚɩɨɥɧɢɬɟɥɹ, ɭɞɨɛɨɭɤɥɚɞɵɜɚɟɦɨɫɬɢ ɫɦɟɫɢ (ȽɈɋɌ 7473–2010 «ɋɦɟɫɢ 

ɛɟɬɨɧɧɵɟ. Ɍɟɯɧɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ»). 

Ɋɚɫɱɟɬɧɨɟ ɱɢɫɥɨ ɡɚɦɟɫɨɜ ɜ ɱɚɫ: 

 z = 3600/155 = 23 . 

 Ƚɨɞɨɜɨɣ ɮɨɧɞ ɪɚɛɨɱɟɝɨ ɜɪɟɦɟɧɢ: 

Tɝ = (365-Tɜ-Tɬ)·tɫɦ·n·kɧ = (365-118-24)·8,2·2·0,85=3108,6 ɱ,  

ɝɞɟ     Ɍɜ – ɱɢɫɥɨ ɜɵɯɨɞɧɵɯ ɢ ɩɪɚɡɞɧɢɱɧɵɯ ɞɧɟɣ ɜ ɝɨɞɭ (118);  

Ɍɬ – ɩɪɨɫɬɨɢ (ɜ ɞɧɹɯ) (24);  

tɫɦ – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɫɦɟɧɵ ɜ ɱɚɫɚɯ (ɩɪɢ ɩɹɬɢɞɧɟɜɧɨɣ ɧɟɞɟɥɟ tɫɦ = 

8,2 ɱ);  

n – ɤɨɷɮɮɢɰɢɟɧɬ ɫɦɟɧɧɨɫɬɢ (2);  

kɧ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɩɟɪɟɪɵɜ ɜ ɪɚɛɨɬɟ ɩɨ ɧɟɩɪɟɞɜɢɞɟɧɧɵɦ 

ɩɪɢɱɢɧɚɦ (0,85). 

ɉɨɞɛɢɪɚɟɦ ɛɟɬɨɧɨɫɦɟɫɢɬɟɥɶ ɩɨ ɪɚɫɱёɬɧɨɦɭ ɨɛɴёɦɭ ɫɦɟɫɢɬɟɥɹ ɩɨ 

ɜɵɯɨɞɭ (Vn), ɪɚɡɞɟɥёɧɧɨɦɭ ɧɚ 2: 

Vn1 = Vn/2 = 230/2 = 115 ɥ. 

 ɋ ɪɚɫɱёɬɨɦ ɧɚ ɜɫɟ ɰɟɯɚ ɩɪɟɞɩɪɢɹɬɢɹ ɜɵɛɢɪɚɟɦ ɛɟɬɨɧɨɫɦɟɫɢɬɟɥɶ 

ɩɪɢɧɭɞɢɬɟɥɶɧɨɝɨ ɞɟɣɫɬɜɢɹ ɋȻ–93.  

ɑɢɫɥɨ m ɫɦɟɫɢɬɟɥɶɧɵɯ ɦɚɲɢɧ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 

m = Vn / Vo =230/140=1,64=2  

ɝɞɟ Vo – ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɣ ɨɛɴɟɦ ɩɪɢɧɹɬɨɝɨ ɫɦɟɫɢɬɟɥɹ (ɩɨ ɜɵɯɨɞɭ), ɥ. 
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Ⱦɪɨɛɧɨɟ ɱɢɫɥɨ ɫɦɟɫɢɬɟɥɶɧɵɯ ɦɚɲɢɧ ɨɤɪɭɝɥɹɟɬɫɹ ɞɨ ɰɟɥɨɝɨ (ɫ 

ɭɜɟɥɢɱɟɧɢɟɦ) [15].  

Ɉɛɳɢɣ ɜɢɞ ɛɟɬɨɧɨɫɦɟɫɢɬɟɥɹ ɋȻ–93 ɩɪɟɞɫɬɚɜɥɟɧ  ɧɚ ɪɢɫɭɧɤɟ 11. 

 

 

Ɋɢɫɭɧɨɤ 11 – Ȼɟɬɨɧɨɫɦɟɫɢɬɟɥɶ ɋȻ–93: 1 – Ʉɨɪɩɭɫ; 2 – Ʉɪɵɲɤɚ; 3 – ɉɚɬɪɭɛɨɤ 

ɜɵɬɹɠɧɨɣ; 4 – Ɇɨɬɨɪ-ɪɟɞɭɤɬɨɪ; 5 – ɉɭɥɶɬ ɭɩɪɚɜɥɟɧɢɹ; 6 – ɋɬɚɤɚɧ 

ɰɟɧɬɪɚɥɶɧɵɣ; 7 – Ɍɪɭɛɚ ɫɥɢɜɧɚɹ; 8 – Ɂɚɬɜɨɪ ɪɚɡɝɪɭɡɨɱɧɵɣ 
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Ɋɚɫɱёɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɮɨɪɦɨɜɨɱɧɵɯ ɥɢɧɢɣ 

ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɚɹ ɦɨɳɧɨɫɬɶ (ɦ3) ɩɨɬɨɱɧɨ-ɚɝɪɟɝɚɬɧɨɝɨ ɫɩɨɫɨɛɚ 

ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ:  

ɉɚ = 60·Ɍi·ȿ/ɐ = 60·3840·1,63/15 = 25000 ɦ3,  

ɝɞɟ     60 – ɤɨɥɢɱɟɫɬɜɨ ɦɢɧɭɬ ɜ ɱɚɫɟ;  

Ɍi – ɝɨɞɨɜɨɣ ɮɨɧɞ ɪɚɛɨɬɵ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ ɱɚɫɚɯ ɫ ɭɱɟɬɨɦ ɩɥɚɧɨɜɨɝɨ 

ɪɟɦɨɧɬɚ ɨɛɨɪɭɞɨɜɚɧɢɹ;  

ɐ – ɰɢɤɥ ɮɨɪɦɨɜɚɧɢɹ, ɦɢɧ;  

ȿ – ɫɪɟɞɧɟɜɡɜɟɲɟɧɧɵɣ ɨɛɴɟɦ ɨɞɧɨɜɪɟɦɟɧɧɨ ɮɨɪɦɭɟɦɵɯ ɧɚ ɩɨɫɬɭ 

ɢɡɞɟɥɢɣ ɡɚ ɰɢɤɥ (ɨɛɴɟɦ ɢɡɞɟɥɢɣ), ɦ3 . 

ȼɪɟɦɹ ɰɢɤɥɚ ɮɨɪɦɨɜɚɧɢɹ ɩɪɢɜɟɞɟɧɨ ɜ ɬɚɛɥɢɰɟ 6. 

Ɍɚɛɥɢɰɚ 6 – ȼɪɟɦɹ ɰɢɤɥɚ ɮɨɪɦɨɜɚɧɢɹ 

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɥɢɧɢɹ ɐɢɤɥ ɮɨɪɦɨɜɚɧɢɹ, ɦɢɧ 

Ⱥɝɪɟɝɚɬɧɨ-ɩɨɬɨɱɧɵɟ ɥɢɧɢɢ ɫ 

ɜɢɛɪɨɩɥɨɳɚɞɤɚɦɢ ɞɥɹ ɮɨɪɦɨɜɚɧɢɹ 

ɨɞɧɨɫɥɨɣɧɵɯ ɢɡɞɟɥɢɣ ɧɟɫɥɨɠɧɨ 

ɤɨɧɮɢɝɭɪɚɰɢɢ ɩɪɢ ɨɛɴёɦɟ ɨɞɧɨɣ 

ɮɨɪɦɨɜɤɢ ɨɬ 1,5 ɞɨ 3 ɦ3 ɩɪɢ ɞɥɢɧɟ 

ɢɡɞɟɥɢɹ ɞɨ 6 ɦ. 
 

15 

 

Ɍi = n·ɱ·(365-Ȼ-Ⱥ) = 2·8·(365-118-7) = 3840 ɱ.,  

ɝɞɟ     n – ɤɨɥɢɱɟɫɬɜɨ ɫɦɟɧ;  

ɱ – ɤɨɥɢɱɟɫɬɜɨ ɱɚɫɨɜ ɜ ɫɦɟɧɟ;  

Ȼ – ɜɵɯɨɞɧɵɟ ɢ ɩɪɚɡɞɧɢɱɧɵɟ ɞɧɢ;  

Ⱥ – ɡɚɬɪɚɬɵ ɪɚɛɨɱɟɝɨ ɜɪɟɦɟɧɢ ɧɚ ɪɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɫɭɬ. 
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Ɂɚɬɪɚɬɵ ɪɚɛɨɱɟɝɨ ɜɪɟɦɟɧɢ ɧɚ ɪɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɢɜɟɞɟɧɵ ɜ 

ɬɚɛɥɢɰɟ 7. 

Ɍɚɛɥɢɰɚ 7 – Ⱦɥɢɬɟɥɶɧɨɫɬɶ ɩɥɚɧɨɜɵɯ ɨɫɬɚɧɨɜɨɤ ɧɚ ɪɟɦɨɧɬ 

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɥɢɧɢɹ Ⱦɥɢɬɟɥɶɧɵɯ ɩɥɚɧɨɜɵɯ ɨɫɬɚɧɨɜɨɤ ɧɚ 

ɪɟɦɨɧɬ, ɫɭɬ 

Ⱥɝɪɟɝɚɬɧɨ-ɩɨɬɨɱɧɚɹ ɥɢɧɢɹ, ɨɛɨɪɭɞɨɜɚɧɧɚɹ 

ɜɢɛɪɨɩɥɨɳɚɞɤɚɦɢ ɝɪɭɡɨɩɨɞɴёɦɧɨɫɬɶɸ ɧɟ 

ɛɨɥɟɟ 10ɬ 

7 

 

Ʉɨɥɢɱɟɫɬɜɨ ɤɚɦɟɪ (ɲɬ.) ɩɪɢ ɪɚɛɨɬɟ ɮɨɪɦɨɜɨɱɧɨɝɨ ɰɟɯɚ:  

ɉɤ = 60·ɱ·Ɍɡ/24·ɐ·m = 60·16·16/24·15·6 = 8  ɲɬ.,  

ɝɞɟ   ɱ – ɤɨɥɢɱɟɫɬɜɨ ɪɚɛɨɱɢɯ ɱɚɫɨɜ ɜ ɫɭɬɤɚɯ (16 ɱɚɫɨɜ – ɩɪɢ ɞɜɭɯɫɦɟɧɧɨɣ 

ɪɚɛɨɬɟ ɩɪɟɞɩɪɢɹɬɢɹ);  

Ɍɡ – ɫɪɟɞɧɹɹ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɨɛɨɪɨɬɚ ɤɚɦɟɪ, ɱ. Ɍɡ ɞɥɹ ɢɡɞɟɥɢɣ ɢɡ 

ɬɹɠɟɥɨɝɨ ɛɟɬɨɧɚ ɩɪɢ ɞɜɭɯɫɦɟɧɧɨɦ ɮɨɪɦɨɜɚɧɢɢ ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɵɦ 16 ɱ;  

m – ɤɨɥɢɱɟɫɬɜɨ ɢɡɞɟɥɢɣ ɜ ɨɞɧɨɣ ɤɚɦɟɪɟ. 

Ɋɟɠɢɦ ɬɟɩɥɨɜɥɚɠɧɨɫɬɧɨɣ ɨɛɪɚɛɨɬɤɢ ɩɪɢɜɟɞёɧ ɜ ɬɚɛɥɢɰɟ 8. 

Ɍɚɛɥɢɰɚ 8 – Ɋɚɫɱёɬɧɵɣ ɪɟɠɢɦ ɬɟɩɥɨɜɨɣ ɨɛɪɚɛɨɬɤɢ ɢɡɞɟɥɢɣ ɢɡ ɬɹɠёɥɨɝɨ 

ɛɟɬɨɧɚ 

Ɉɩɟɪɚɰɢɹ Ⱦɥɢɬɟɥɶɧɨɫɬɶ, ɱ 

ɉɪɟɞɜɚɪɢɬɟɥɶɧɚɹ ɜɵɞɟɪɠɤɚ 2 

ɉɨɞɧɹɬɢɟ ɬɟɦɩɟɪɚɬɭɪɵ 2 

ɂɡɨɬɟɪɦɢɱɟɫɤɢɣ ɩɪɨɝɪɟɜ 5 

Ɉɫɬɵɜɚɧɢɟ 2 
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Ⱦɚɧɧɵɣ ɪɟɠɢɦ ɌȼɈ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɝɪɚɮɢɤɭ, ɢɡɨɛɪɚɠёɧɧɨɦɭ ɧɚ ɪɢɫɭɧɤɟ 

12. Ɍɟɦɩɟɪɚɬɭɪɚ ɢɡɨɬɟɪɦɢɱɟɫɤɨɝɨ ɩɪɨɝɪɟɜɚ ɞɨɪɨɠɧɵɯ ɩɥɢɬ – 70 °ɋ. 

 

Ɋɢɫɭɧɨɤ 12 –  Ƚɪɚɮɢɤ ɬɟɩɥɨɜɥɚɠɧɨɫɬɧɨɣ ɨɛɪɚɛɨɬɤɢ ɞɨɪɨɠɧɵɯ ɩɥɢɬ 

Ʉɨɥɢɱɟɫɬɜɨ ɮɨɪɦ (ɲɬ.) ɞɥɹ ɨɞɧɨɣ ɩɨɬɨɱɧɨ-ɚɝɪɟɝɚɬɧɨɣ ɥɢɧɢɢ, 

ɨɫɧɚɳɟɧɧɨɣ ɹɦɧɵɦɢ ɤɚɦɟɪɚɦɢ:  

ɉɮ=1,05·2,5·ɱ·Ɍɨɛ.ɫɪ/ɐ = 1,05·2,5·16·17,25/15 = 49  

ɝɞɟ    1,05 – ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ ɮɨɪɦ ɧɚ ɪɟɦɨɧɬ;  

ɱ – ɤɨɥɢɱɟɫɬɜɨ ɪɚɛɨɱɢɯ ɱɚɫɨɜ ɜ ɫɭɬɤɚɯ; 

Ɍɨɛ.ɫɪ = Ɍɡ+(t+𝛴𝑡ɮ) = 16 + (0,75+0,5) = 17,25  

ɝɞɟ    Ɍɨɛ.ɫɪ – ɫɪɟɞɧɟɟ ɜɪɟɦɹ ɨɛɨɪɨɬɚ ɮɨɪɦɵ, ɱ;  

ɌɁ – ɫɪɟɞɧɹɹ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɨɛɨɪɨɬɚ ɤɚɦɟɪ, ɱ;   
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t – ɜɪɟɦɹ, ɧɟɨɛɯɨɞɢɦɨɟ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɨɩɟɪɚɰɢɣ ɪɚɫɩɚɥɭɛɤɢ ɢ 

ɩɨɞɝɨɬɨɜɤɢ ɮɨɪɦɵ – 0,75 ɱ;  

ɐ – ɰɢɤɥ ɮɨɪɦɨɜɚɧɢɹ, ɦɢɧ. 

tɮ – ɜɪɟɦɹ, ɧɟɨɛɯɨɞɢɦɨɟ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɜɫɟɯ ɨɩɟɪɚɰɢɣ, ɨɬ ɪɚɫɩɚɥɭɛɤɢ 

ɩɪɟɞɵɞɭɳɟɝɨ ɢɡɞɟɥɢɹ ɞɨ ɫɴɟɦɚ ɫ ɩɨɫɬɚ ɮɨɪɦɨɜɚɧɢɹ ɫɥɟɞɭɸɳɟɝɨ ɨɱɟɪɟɞɧɨɝɨ 

ɢɡɞɟɥɢɹ:  

tɮ = tɬɜɨ + tp + ta + tɮ.ɢ + tɜ + to tɮ = 11+0,2+0,05+0,5+0,1+0,05=11,9 ɱ 

ɝɞɟ     tɬɜɨ – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɪɟɠɢɦɚ ɬɟɩɥɨɜɨɣ ɨɛɪɚɛɨɬɤɢ 

(ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɟ ɜɵɞɟɪɠɢɜɚɧɢɟ, ɩɨɞɴɟɦ ɬɟɦɩɟɪɚɬɭɪɵ, ɢɡɨɬɟɪɦɢɱɟɫɤɢɣ 

ɩɪɨɝɪɟɜ ɢ ɨɫɬɵɜɚɜɚɧɢɟ ɢɡɞɟɥɢɣ), 11 ɱ;  

tp – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɪɚɫɩɚɥɭɛɤɢ, ɱɢɫɬɤɢ ɢ ɫɦɚɡɤɢ ɮɨɪɦɵ, 0,2 ɱ;  

ta – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɭɫɬɚɧɨɜɤɢ ɢ ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɧɚɬɹɠɟɧɢɹ 

ɚɪɦɚɬɭɪɵ, 0,05 ɱ;  

tɮ.ɢ – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɮɨɪɦɨɜɚɧɢɹ ɢɡɞɟɥɢɣ, 0,5 ɱ;  

tɜ – 0,1 – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɜɵɝɪɭɡɤɢ ɮɨɪɦ ɢɡ ɤɚɦɟɪɵ, ɱ;  

to – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɨɠɢɞɚɧɢɹ ɮɨɪɦɵ ɩɟɪɟɞ ɮɨɪɦɨɜɚɧɢɟɦ, 0,05 ɱ. 

ɇɟɨɛɯɨɞɢɦɨɟ ɤɨɥɢɱɟɫɬɜɨ ɮɨɪɦɭɸɳɢɯ ɚɝɪɟɝɚɬɨɜ, ɲɬ: 

n = ɉɝ·ɐ/Ɍi·60 = 20000·15/3840·60 = 1,3 = 2 ɲɬ.  

ɝɞɟ     ɉɝ – ɝɨɞɨɜɨɣ ɜɵɩɭɫɤ ɢɡɞɟɥɢɣ, ɦ3 ;  

ɐ – ɰɢɤɥ ɮɨɪɦɨɜɚɧɢɹ, ɦɢɧ;  

Ɍi – ɪɚɫɱɟɬɧɵɣ ɝɨɞɨɜɨɣ ɮɨɧɞ ɜɪɟɦɟɧɢ ɪɚɛɨɬɵ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɱ. 

Ⱦɪɨɛɧɨɟ ɱɢɫɥɨ ɨɤɪɭɝɥɹɟɬɫɹ ɞɨ ɰɟɥɨɝɨ ɜ ɛɨɥɶɲɭɸ ɫɬɨɪɨɧɭ [16]. 
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Ɋɚɫɱёɬ ɩɨɬɪɟɛɧɨɫɬɢ ɜ ɫɵɪɶɟ ɢ ɦɚɬɟɪɢɚɥɚɯ 

Ⱦɥɹ ɪɚɫɱёɬɚ ɝɨɞɨɜɨɣ ɩɨɬɪɟɛɧɨɫɬɢ ɜ ɫɵɪɶɟ ɢɫɩɨɥɶɡɭɟɦ 

ɨɬɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɟ ɞɚɧɧɵɟ ɨ ɪɚɫɯɨɞɟ ɫɵɪɶɟɜɵɯ ɦɚɬɟɪɢɚɥɨɜ ɧɚ 1 ɦ3 

ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ. 

ɐɝ = ɐ·ɉɝ = 0,399·20000 = 7987 ɬ   

ɉɝ = ɉ·ɉɝ = 0,4·20000 = 8000 ɬ 

ɓɝ = ɓ·ɉɝ = 1,305·20000 = 26100 ɬ 

ȼɝ = ȼ·ɉɝ = 0,171·20000 = 3420 ɥ 

ɌɎɝ = ɌɎ·ɉɝ = 0,0008·20000 = 16 ɬ 

ɐɗɝ = ɋɇȼ·ɉɝ = 0,0008·20000 = 16 ɬ 

ɝɞɟ     ɐ – ɪɚɫɯɨɞ ɰɟɦɟɧɬɚ ɧɚ 1 ɦ3 ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ;  

ɉ – ɪɚɫɯɨɞ ɩɟɫɤɚ ɧɚ 1 ɦ3 ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ;  

ɓ – ɪɚɫɯɨɞ ɳɟɛɧɹ ɧɚ 1 ɦ3 ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ;  

ȼ – ɪɚɫɯɨɞ ɜɨɞɵ ɧɚ 1 ɦ3 ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ;  

ɌɎ – ɪɚɫɯɨɞ ɩɥɚɫɬɢɮɢɰɢɪɭɸɳɟɣ ɞɨɛɚɜɤɢ ɧɚ 1 ɦ3 ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ;  

ɐɗ – ɪɚɫɯɨɞ ɜɨɡɞɭɯɨɜɨɜɥɟɤɚɸɳɟɣ ɞɨɛɚɜɤɢ ɧɚ 1ɦ3 ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ;  

ɉɝ – ɝɨɞɨɜɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɩɪɟɞɩɪɢɹɬɢɹ [16]. 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɨɜ ɡɚɧɨɫɢɦ ɜ ɬɚɛɥɢɰɭ 9. 
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Ɍɚɛɥɢɰɚ 9  –   ɉɨɬɪɟɛɧɨɫɬɶ ɜ ɫɵɪɶɟɜɵɯ ɦɚɬɟɪɢɚɥɚɯ 

Ɉɛɴёɦ 

ɛɟɬɨɧɧɨɣ 

ɫɦɟɫɢ, ɦ3 

ɐɟɦɟɧɬ ɉɟɫɨɤ ɓɟɛɟɧɶ ȼɨɞɚ ɌɎ ɐɗ 

1 399 ɤɝ 400 ɤɝ 1305 ɤɝ 171 ɤɝ 0,8 ɤɝ 0,8 ɤɝ 

20000 8000 ɬ 8000 ɬ 26100 ɬ 3420 ɥ 16 ɬ 16 ɬ 

  

Ɋɚɫɱёɬ ɩɨɬɪɟɛɧɨɫɬɢ ɜ ɚɪɦɚɬɭɪɟ 

Ɋɚɫɱёɬ ɩɨɬɪɟɛɧɨɫɬɢ ɜ ɚɪɦɚɬɭɪɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

Qɝɨɞ = Q1·ɉɝ/V i = 113,92·20000/1,63 = 1400 ɬ/ɝɨɞ 

ɝɞɟ Q1 – ɦɚɫɫɚ ɚɪɦɚɬɭɪɧɨɣ ɫɬɚɥɢ, ɧɟɨɛɯɨɞɢɦɨɣ ɞɥɹ ɚɪɦɢɪɨɜɚɧɢɹ 

ɨɞɧɨɝɨ ɢɡɞɟɥɢɹ;  

ɉɝ – ɝɨɞɨɜɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɩɪɟɞɩɪɢɹɬɢɹ;  

V i – ɨɛɴёɦ ɨɞɧɨɝɨ ɢɡɞɟɥɢɹ [16, 27].  

Ɋɚɫɱёɬ ɫɤɥɚɞɨɜ 

ɋɤɥɚɞ ɩɟɫɤɚ 

Ɂɚɩɚɫ ɩɟɫɤɚ: 

Qɩ = ɉɝ·ɉ·n·k/P = 20000·0,4·7·1,02/240 = 237,94 ɦ3  

Ɋɚɫɱёɬ ɨɛɴёɦɚ ɤɨɧɭɫɨɨɛɪɚɡɧɨɝɨ ɫɤɥɚɞɚ ɩɟɫɤɚ: 

Vɩ = π·ɇ3/3tgφ = 3,14·63/3·0,839 = 269,5 ɦ3, 

ɝɞɟ     H – ɜɵɫɨɬɚ, ɦ (6 ɦ);  

tgφ – ɬɚɧɝɟɧɫ ɭɝɥɚ ɧɚɤɥɨɧɚ, ɪɚɜɧɵɣ 0,839. 
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Ɍ.ɤ. ɪɚɫɱёɬɧɵɣ ɨɛɴёɦ ɤɨɧɭɫɨɨɛɪɚɡɧɨɝɨ ɫɤɥɚɞɚ ɩɨɡɜɨɥɹɟɬ ɜɦɟɫɬɢɬɶ 

ɧɟɨɛɯɨɞɢɦɵɣ ɡɚɩɚɫ ɩɟɫɤɚ, ɩɪɨɢɡɜɨɞɢɦ ɞɚɥɶɧɟɣɲɢɟ ɪɚɫɱёɬɵ. 

Ɋɚɫɱёɬ ɞɢɚɦɟɬɪɚ: 

Dɩ = 2·ɇ/tgφ = 2·6/0,839 = 14,3 ɦ. 

ɉɥɨɳɚɞɶ ɨɫɧɨɜɚɧɢɹ:  

Fɩ = π·D2/4 = 3,14·14,32/4 = 160,6 ɦ3 

ɋɤɥɚɞ ɳɟɛɧя 

Ɂɚɩɚɫ ɳɟɛɧɹ: 

Qɳ = ɉɝ·ɓ·n·k/P = 20000·1,305·7·1,02/240 = 776,7 ɦ3  

Ɋɚɫɱёɬ ɨɛɴёɦɚ ɤɨɧɭɫɨɨɛɪɚɡɧɨɝɨ ɫɤɥɚɞɚ ɩɟɫɤɚ: 

Vɳ = π·ɇ3/3tgφ = 3,14·8,63/3·0,839 = 793,5 ɦ3 

ɝɞɟ     H – ɜɵɫɨɬɚ, ɦ (8,6 ɦ);  

tgφ – ɬɚɧɝɟɧɫ ɭɝɥɚ ɟɫɬɟɫɬɜɟɧɧɨɝɨ ɨɬɤɨɫɚ ɳɟɛɧɹ, ɪɚɜɧɵɣ 0,839. 

Ɍ.ɤ. ɪɚɫɱёɬɧɵɣ ɨɛɴёɦ ɤɨɧɭɫɨɨɛɪɚɡɧɨɝɨ ɫɤɥɚɞɚ ɩɨɡɜɨɥɹɟɬ ɜɦɟɫɬɢɬɶ 

ɧɟɨɛɯɨɞɢɦɵɣ ɡɚɩɚɫ ɳɟɛɧɹ, ɩɪɨɢɡɜɨɞɢɦ ɞɚɥɶɧɟɣɲɢɟ ɪɚɫɱёɬɵ. 

Ɋɚɫɱёɬ ɞɢɚɦɟɬɪɚ: 

Dɳ = 2·ɇ/tgφ = 2·8,6/0,839 = 20,5 ɦ 

ɉɥɨɳɚɞɶ ɨɫɧɨɜɚɧɢɹ:  

Fɳ = π·D2/4 = 3,14·20,52/4 = 329,9 ɦ3 

Ɉɛɳɚɹ ɩɥɨɳɚɞɶ ɫɤɥɚɞɨɜ ɡɚɩɨɥɧɢɬɟɥɟɣ: 

Fɡ = Fɳ+Fɩ = 330+161 = 491 ɦ2 
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Ɏɚɤɬɢɱɟɫɤɚɹ ɩɥɨɳɚɞɶ: 

Fɮ = k*Fɡ = 1,5*491 = 736 ɦ3 

ɝɞɟ     k – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɩɪɨɯɨɞɵ. 

ɋɤɥɚɞ ɰɟɦɟɧɬɚ 

Ɂɚɩɚɫ ɰɟɦɟɧɬɚ: 

Qɰ = ɉɝ·ɐ·n·k/0,9·Ɋ·pɧɰ = 2000·0,399·7·1,01/(1,2·0,9·240) = 217,67 

ɦ3   

Ʉɨɥɢɱɟɫɬɜɨ ɫɢɥɨɫɧɵɯ ɛɚɧɨɤ ɞɥɹ ɰɟɦɟɧɬɚ ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɦɟɧɟɟ ɞɜɭɯ, 

ɱɬɨɛɵ ɢɡɛɟɠɚɬɶ ɫɦɟɲɢɜɚɧɢɹ ɪɚɡɧɵɯ ɦɚɪɨɤ ɰɟɦɟɧɬɚ. 

ɉɪɢɦɟɦ ɜɦɟɫɬɢɦɨɫɬɶ ɨɞɧɨɣ ɫɢɥɨɫɧɨɣ ɛɚɧɤɢ 120 ɦ3. 

Ʉɨɥɢɱɟɫɬɜɨ ɫɢɥɨɫɧɵɯ ɛɚɧɨɤ: 214,45/120 = 1,79 = 2 ɲɬ 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɵɛɪɚɧɧɨɣ ɫɢɥɨɫɧɨɣ ɛɚɧɤɢ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 10. 

 

Ɍɚɛɥɢɰɚ 10 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɢɥɨɫɧɨɣ ɛɚɧɤɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɉɛɴёɦ, ɦ3 ȼɦɟɫɬɢɦɨɫɬɶ, ɬ Ⱦɢɚɦɟɬɪ, 

ɦɦ 

ȼɵɫɨɬɚ, 

ɦɦ 

Ɇɚɫɫɚ, ɤɝ 

ɋɐ–120 120 156 3200 17400 12000 

Ɋɚɫɱёɬ ɫɤɥɚɞɚ ɚɪɦɚɬɭɪɧɵɯ ɢɡɞɟɥɢɣ 

Ɇɨɳɧɨɫɬɶ ɚɪɦɚɬɭɪɧɵɯ ɰɟɯɨɜ ɢ ɡɚɜɨɞɨɜ ɨɩɪɟɞɟɥɹɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 

ɨɛɴɟɦɚ ɩɨɬɪɟɛɥɟɧɢɹ ɚɪɦɚɬɭɪɵ.  

Ⱥɪɦɚɬɭɪɧɵɟ ɰɟɯɢ ɭɫɥɨɜɧɨ ɪɚɡɞɟɥɹɸɬɫɹ ɧɚ ɬɪɢ ɨɬɞɟɥɟɧɢɹ:  
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– ɡɚɝɨɬɨɜɢɬɟɥɶɧɨɟ (ɩɪɚɜɤɚ, ɪɟɡɤɚ, ɫɬɵɤɨɜɚɹ ɫɜɚɪɤɚ ɢ ɝɢɛɤɚ ɫɬɟɪɠɧɟɜɨɣ 

ɢ ɩɪɨɜɨɥɨɱɧɨɣ ɚɪɦɚɬɭɪɵ, ɡɚɝɨɬɨɜɤɚ ɧɚɩɪɹɝɚɟɦɵɯ ɚɪɦɚɬɭɪɧɵɯ ɷɥɟɦɟɧɬɨɜ 

ɞɟɬɚɥɟɣ);  

– ɫɜɚɪɤɚ ɫɟɬɨɤ ɢ ɩɥɨɫɤɢɯ ɤɚɪɤɚɫɨɜ ɧɚ ɦɧɨɝɨɬɨɱɟɱɧɵɯ ɢ ɨɞɧɨɬɨɱɟɱɧɵɯ 

ɫɬɚɧɤɚɯ, ɫɜɚɪɤɚ ɡɚɤɥɚɞɧɵɯ ɞɟɬɚɥɟɣ;  

– ɫɛɨɪɤɚ ɨɛɴɟɦɧɵɯ ɤɚɪɤɚɫɨɜ.  

Ⱦɥɹ ɧɟɛɨɥɶɲɢɯ ɡɚɜɨɞɨɜ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɢɡɞɟɥɢɣ, ɤɨɦɛɢɧɚɬɨɜ 

ɩɨɞɫɨɛɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ ɢ ɩɨɥɢɝɨɧɨɜ ɦɨɳɧɨɫɬɶ ɚɪɦɚɬɭɪɧɵɯ ɰɟɯɨɜ 

ɫɨɫɬɚɜɥɹɟɬ ɨɬ 1 ɞɨ 3 ɬɵɫ. ɬɨɧɧ ɚɪɦɚɬɭɪɵ ɜ ɝɨɞ.  

Ⱥɪɦɚɬɭɪɧɵɟ ɰɟɯɢ ɪɚɫɩɨɥɚɝɚɸɬ ɜ ɧɟɛɨɥɶɲɢɯ ɨɞɧɨɩɪɨɥɟɬɧɵɯ ɰɟɯɚɯ ɢ 

ɨɫɧɚɳɚɸɬ ɭɧɢɜɟɪɫɚɥɶɧɵɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ: ɧɟɫɤɨɥɶɤɢɦɢ 

ɩɪɚɜɢɥɶɧɨɨɬɪɟɡɧɵɦɢ ɫɬɚɧɤɚɦɢ, ɦɟɯɚɧɢɱɟɫɤɢɦɢ ɧɨɠɧɢɰɚɦɢ ɞɥɹ ɪɟɡɤɢ 

ɚɪɦɚɬɭɪɵ, ɝɢɛɨɱɧɵɦ ɫɬɚɧɤɨɦ, ɧɟɫɤɨɥɶɤɢɦɢ ɨɞɧɨɬɨɱɟɱɧɵɦɢ ɦɚɲɢɧɚɦɢ, 

ɨɞɧɨɣ (ɞɜɭɦɹ) ɦɧɨɝɨɬɨɱɟɱɧɨɣ ɦɚɲɢɧɨɣ ɞɥɹ ɫɜɚɪɤɢ ɫɟɬɨɤ ɢ ɤɚɪɤɚɫɨɜ, 

ɫɬɟɥɥɚɠɚɦɢ ɢ ɤɨɧɞɭɤɬɨɪɚɦɢ ɞɥɹ ɯɪɚɧɟɧɢɹ ɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɹ ɚɪɦɚɬɭɪɵ ɢ 

ɦɟɬɚɥɥɚ.  

ɉɪɨɢɡɜɨɞɫɬɜɨ ɚɪɦɚɬɭɪɧɵɯ ɢɡɞɟɥɢɣ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ ɨɪɝɚɧɢɡɚɰɢɸ 

ɯɪɚɧɟɧɢɹ ɚɪɦɚɬɭɪɧɨɣ ɫɬɚɥɢ ɧɚ ɫɤɥɚɞɚɯ. ɋɤɥɚɞɵ ɚɪɦɚɬɭɪɧɨɣ ɫɬɚɥɢ ɞɨɥɠɧɵ 

ɛɵɬɶ ɡɚɤɪɵɬɵɦɢ ɢ ɧɟɨɬɚɩɥɢɜɚɟɦɵɦɢ, ɨɛɵɱɧɨ ɨɧɢ ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɫɨ ɫɬɨɪɨɧɵ 

ɡɚɝɨɬɨɜɢɬɟɥɶɧɵɯ ɨɬɞɟɥɟɧɢɣ ɚɪɦɚɬɭɪɧɨɝɨ ɰɟɯɚ, ɜ ɨɫɧɨɜɧɨɦ ɦɟɬɚɥɥ ɩɨɫɬɭɩɚɟɬ 

ɩɨ ɠɟɥɟɡɧɨɣ ɞɨɪɨɝɟ. Ⱦɥɹ ɷɬɨɝɨ ɜ ɫɤɥɚɞɚɯ ɩɪɨɥɨɠɟɧɵ ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɟ 

ɩɨɞɴɟɡɞɧɵɟ ɩɭɬɢ ɢ ɭɫɬɪɨɟɧɵ ɩɨɞɴɟɡɞɵ ɞɥɹ ɚɜɬɨɦɨɛɢɥɶɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ. 

ɋɤɥɚɞɵ ɨɛɨɪɭɞɨɜɚɧɵ ɦɟɬɚɥɥɢɱɟɫɤɢɦɢ ɫɬɟɥɥɚɠɚɦɢ ɢ ɹɱɟɣɤɚɦɢ ɞɥɹ ɯɪɚɧɟɧɢɹ 

ɫɬɟɪɠɧɟɜɨɣ ɚɪɦɚɬɭɪɵ ɩɨ ɤɥɚɫɫɚɦ, ɞɢɚɦɟɬɪɚɦ ɢ ɦɚɪɤɚɦ ɢ ɨɬɫɟɤɚɦ ɞɥɹ 

ɯɪɚɧɟɧɢɹ ɛɭɯɬɨɜɨɣ ɚɪɦɚɬɭɪɵ. Ⱥɪɦɚɬɭɪɧɵɣ ɫɤɥɚɞ ɞɨɥɠɟɧ ɜɦɟɳɚɬɶ ɨɫɧɨɜɧɨɣ 

ɦɟɬɚɥɥ ɜ ɨɛɴёɦɟ ɧɟ ɦɟɧɟɟ ɬɪёɯɧɟɞɟɥɶɧɨɣ ɩɨɬɪɟɛɧɨɫɬɢ ɰɟɯɚ. 
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ɉɥɨɳɚɞɶ ɞɥɹ ɫɤɥɚɞɢɪɨɜɚɧɢɹ ɚɪɦɚɬɭɪɵ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ:  

Sa = (Qɫɭɬ·Ɍɯ·Ʉ1) / Ɍ = (7,29·20·3)/3 = 145,8 ɦ²  

ɝɞɟ  Qɫɭɬ – ɫɭɬɨɱɧɚɹ ɩɨɬɪɟɛɧɨɫɬɶ ɜ ɚɪɦɚɬɭɪɟ, ɬ/ɫɭɬ (ɫ ɭɱɟɬɨɦ ɩɨɬɟɪɶ 

ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɧɚ 2–7 %);  

Ɍɯ – ɫɪɨɤ ɯɪɚɧɟɧɢɹ (ɪɚɜɟɧ 20 – 25 ɫɭɬ);  

Ʉ1 – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɩɪɨɯɨɞɵ ɩɪɢ ɯɪɚɧɟɧɢɢ, ɫɬɚɥɢ ɧɚ 

ɫɬɟɥɥɚɠɚɯ (ɞɨ 500 ɬ – 3, ɫɜɵɲɟ 500 ɬ – 2);  

Ɍ – ɦɚɫɫɚ ɫɬɚɥɢ, ɪɚɡɦɟɳɚɸɳɚɹɫɹ ɧɚ ɫɤɥɚɞɟ, ɬ/ɦ2 [16]. 

Ɋɚɫɱɟɬ ɫɤɥɚɞɚ ɝɨɬɨɜɨɣ ɩɪɨɞɭɤɰɢɢ  

ɋɤɥɚɞɢɪɨɜɚɧɢɟ ɝɨɬɨɜɵɯ ɫɛɨɪɧɵɯ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɢ 

ɢɡɞɟɥɢɣ ɢɡ ɬɹɠɟɥɨɝɨ ɢ ɥɟɝɤɨɝɨ ɛɟɬɨɧɨɜ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɨɛɵɱɧɨ ɧɚ ɨɬɤɪɵɬɵɯ 

ɩɥɨɳɚɞɤɚɯ, ɩɪɢɦɵɤɚɸɳɢɯ ɤ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɦ ɰɟɯɚɦ ɩɪɟɞɩɪɢɹɬɢɹ.  

Ɉɬɜɨɞɢɦɚɹ ɩɨɞ ɫɤɥɚɞɵ ɝɨɬɨɜɨɣ ɩɪɨɞɭɤɰɢɢ ɩɥɨɳɚɞɤɚ ɞɨɥɠɧɚ ɢɦɟɬɶ 

ɠɟɫɬɤɨɟ ɩɨɤɪɵɬɢɟ ɢ ɭɤɥɨɧ ɞɥɹ ɫɬɨɤɚ ɚɬɦɨɫɮɟɪɧɵɯ ɜɨɞ. ɂɡɞɟɥɢɹ ɧɚ ɫɤɥɚɞɚɯ 

ɯɪɚɧɹɬɫɹ ɜ ɲɬɚɛɟɥɹɯ ɢɥɢ ɫɩɟɰɢɚɥɶɧɵɯ ɤɚɫɫɟɬɚɯ.  

ȼɫɟ ɢɡɞɟɥɢɹ ɞɨɥɠɧɵ ɯɪɚɧɢɬɶɫɹ ɜ ɩɨɥɨɠɟɧɢɢ, ɛɥɢɡɤɨɦ ɤ ɩɪɨɟɤɬɧɨɦɭ. 

Ʉɚɠɞɵɣ ɲɬɚɛɟɥɶ ɞɨɥɠɟɧ ɢɦɟɬɶ ɬɚɛɥɢɱɤɢ ɫ ɭɤɚɡɚɧɢɟɦ ɤɨɥɢɱɟɫɬɜɚ ɢ 

ɬɢɩɨɪɚɡɦɟɪɨɜ ɫɤɥɚɞɢɪɭɟɦɵɯ ɢɡɞɟɥɢɣ.  

Ⱦɥɹ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɢɡɞɟɥɢɣ ɧɚ ɫɤɥɚɞɟ ɝɨɬɨɜɨɣ ɩɪɨɞɭɤɰɢɢ 

ɩɪɢɦɟɧɹɸɬɫɹ ɤɨɡɥɨɜɵɟ ɤɪɚɧɵ. 

Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɢɥɭɱɲɢɯ ɢ ɛɟɡɨɩɚɫɧɵɯ ɭɫɥɨɜɢɣ ɩɪɨɢɡɜɨɞɫɬɜɚ 

ɩɨɝɪɭɡɨɱɧɵɯ ɪɚɛɨɬ ɢ ɞɜɢɠɟɧɢɹ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ ɦɟɠɞɭ ɲɬɚɛɟɥɹɦɢ 

ɭɫɬɪɚɢɜɚɸɬɫɹ ɩɪɨɯɨɞɵ ɢ ɩɪɨɟɡɞɵ. Ɇɢɧɢɦɚɥɶɧɚɹ ɲɢɪɢɧɚ ɩɪɨɯɨɞɨɜ ɞɨɥɠɧɚ 

ɛɵɬɶ ɧɟ ɦɟɧɟɟ 0.8 ɦ, ɚ ɲɢɪɢɧɚ ɩɪɨɟɡɞɨɜ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 

ɜɢɞɚ ɩɪɢɦɟɧɹɟɦɨɝɨ ɬɪɚɧɫɩɨɪɬɚ ɢ ɩɨɪɹɞɤɚ ɟɝɨ ɞɜɢɠɟɧɢɹ.  
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ɉɥɨɳɚɞɶ ɫɤɥɚɞɚ ɝɨɬɨɜɨɣ ɩɪɨɞɭɤɰɢɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ:  

Sɝɩ = (Qɫɭɬ·Ɍɯɪ·k1·k2)/ Qɧ =(83,3·10·1,5·1,3)/1,8= 902 ɦ2  

ɝɞɟ     Qɫɭɬ – ɫɭɦɦɚɪɧɵɣ ɨɛɴёɦ ɢɡɞɟɥɢɣ, ɩɨɫɬɭɩɚɸɳɢɯ ɜ ɫɭɬɤɢ, ɦ3;  

Ɍɯɪ – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɯɪɚɧɟɧɢɹ ɢɡɞɟɥɢɣ – 10 ɫɭɬ;  

k1 – ɤɨɷɮɮɢɰɢɟɧɬ ɭɱɢɬɵɜɚɸɳɢɣ ɩɥɨɳɚɞɶ ɫɤɥɚɞɚ ɧɚ ɩɪɨɯɨɞɵ – 1,5;  

k2 – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɭɜɟɥɢɱɟɧɢɟ ɩɥɨɳɚɞɢ ɫɤɥɚɞɚ ɜ 

ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɢɩɚ ɤɪɚɧɚ, ɞɥɹ ɦɨɫɬɨɜɵɯ – 1,3;  

Qɧ – ɧɨɪɦɚɬɢɜɧɵɣ ɨɛɴɟɦ ɢɡɞɟɥɢɣ, ɞɨɩɭɫɤɚɟɦɵɣ ɞɥɹ ɯɪɚɧɟɧɢɹ ɧɚ 1ɦ2 

ɩɥɨɳɚɞɢ, 1,8 ɦ3;  

ȼɦɟɫɬɢɦɨɫɬɶ ɫɤɥɚɞɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ:  

Vɫɤ = txp·Vɫɭɬ =10·83,3 = 833 ɦ3,  

ɝɞɟ    Vɫɭɬ – ɨɛɴɟɦ ɩɪɨɞɭɤɰɢɢ, ɩɨɫɬɭɩɚɸɳɢɣ ɧɚ ɫɤɥɚɞ ɜ ɫɭɬɤɢ, ɦ3;  

txp – ɫɪɨɤ ɯɪɚɧɟɧɢɹ ɩɪɨɞɭɤɰɢɢ, ɩɨɫɬɭɩɚɸɳɟɣ ɧɚ ɫɤɥɚɞ, 10 ɫɭɬ [16]. 

 

2.5 ɉɨɞɛɨɪ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢя 

 

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɩɨɞɨɛɪɚɧɨ ɧɚ ɨɫɧɨɜɚɧɢɢ ɟɝɨ 

ɩɚɫɩɨɪɬɧɨɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɢ ɞɪɭɝɢɯ ɩɚɪɚɦɟɬɪɨɜ ɢ ɩɪɟɞɫɬɚɜɥɟɧɨ ɜ 

ɬɚɛɥɢɰɟ 11. 

ɉɪɢёɦɧɵɟ ɛɭɧɤɟɪɵ ɩɨɞɛɢɪɚɟɦ ɢɡ ɪɚɫɱёɬɚ ɩɨɬɪɟɛɧɨɫɬɢ ɜ ɰɟɦɟɧɬɟ ɧɚ 3 

ɱɚɫɚ ɛɟɫɩɟɪɟɛɨɣɧɨɣ ɪɚɛɨɬɵ Ȼɋɍ, ɚ ɩɟɫɤɚ ɢ ɳɟɛɧɹ – ɧɚ 2 ɱɚɫɚ. 
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Ɍɚɛɥɢɰɚ 11 – ȼɟɞɨɦɨɫɬɶ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 

ɉɨɡ. Ɉɛɨɡɧɚɱɟɧɢɟ ɇɚɢɦɟɧɨɜɚɧɢɟ ɉɚɪɚɦɟɬɪɵ Ʉɨɥ. 

1 2 3 4 5 

1 ɉȻɐ–3 ɉɪɢёɦɧɵɣ ɛɭɧɤɟɪ 

ɞɥɹ ɰɟɦɟɧɬɚ 

Ɋɚɛɨɱɢɣ ɨɛɴёɦ, ɦ3 – 3 

Ƚɚɛɚɪɢɬɵ, Ⱦxɒxȼ, ɦɦ: 

1200x1200x2400 

Ⱦɢɚɦɟɬɪ ɡɚɝɪɭɡɨɱɧɨɝɨ ɩɚɬɪɭɛɤɚ, ɦɦ: 

200 

Ⱦɢɚɦɟɬɪ ɜɵɝɪɭɡɨɱɧɨɝɨ ɩɚɬɪɭɛɤɚ, ɦɦ: 

300 

 

2 

2 ɉȻɉ–1,5 ɉɪɢёɦɧɵɣ ɛɭɧɤɟɪ 

ɞɥɹ ɩɟɫɤɚ 

Ɋɚɛɨɱɢɣ ɨɛɴёɦ, ɦ3 – 1,5 

Ƚɚɛɚɪɢɬɵ, Ⱦɯɒɯȼ, ɦɦ: 

950ɯ950ɯ2000 

 

2 

3 ɉȻɓ–3 ɉɪɢёɦɧɵɣ ɛɭɧɤɟɪ 

ɞɥɹ ɳɟɛɧɹ 

Ɋɚɛɨɱɢɣ ɨɛɴёɦ, ɦ3 – 3 

Ƚɚɛɚɪɢɬɵ, Ⱦɯɒɯȼ, ɦɦ: 

1300ɯ1300ɯ2000 

 

4 

4 Ⱦȼɂ–200Ⱦ Ⱦɨɡɚɬɨɪ ɞɥɹ 

ɳɟɛɧɹ 

ɋ ɧɚɢɦɟɧɶɲɢɦ ɩɪɟɞɟɥɨɦ 

ɜɡɜɟɲɢɜɚɧɢɹ 30 ɤɝ, ɚ ɧɚɢɛɨɥɶɲɢɦ – 

200 ɤɝ, ɜɦɟɫɬɢɦɨɫɬɶɸ ɛɭɧɤɟɪɚ 0,5 ɦ3 

ɢ ɰɢɤɥɨɦ ɞɨɡɢɪɨɜɚɧɢɹ 60 ɫ.  

4 

5 Ⱦȼɂ–200Ⱦ Ⱦɨɡɚɬɨɪ ɞɥɹ ɩɟɫɤɚ ɋ ɧɚɢɦɟɧɶɲɢɦ ɩɪɟɞɟɥɨɦ 

ɜɡɜɟɲɢɜɚɧɢɹ 30 ɤɝ, ɚ ɧɚɢɛɨɥɶɲɢɦ – 

200 ɤɝ, ɜɦɟɫɬɢɦɨɫɬɶɸ ɛɭɧɤɟɪɚ 0,5 ɦ3 

ɢ ɰɢɤɥɨɦ ɞɨɡɢɪɨɜɚɧɢɹ 60 ɫ. 

2 

6 Ⱦȼɐ–100Ⱦ Ⱦɨɡɚɬɨɪ ɞɥɹ 

ɰɟɦɟɧɬɚ 

ɋ ɧɚɢɦɟɧɶɲɢɦ ɩɪɟɞɟɥɨɦ 

ɜɡɜɟɲɢɜɚɧɢɹ 20 ɤɝ, ɚ ɧɚɢɛɨɥɶɲɢɦ – 

100 ɤɝ, ɜɦɟɫɬɢɦɨɫɬɶɸ ɛɭɧɤɟɪɚ 0,125 

ɦ3 ɢ ɰɢɤɥɨɦ ɞɨɡɢɪɨɜɚɧɢɹ 60 ɫɟɤɭɧɞ. 

2 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 11 

ɉɨɡ. Ɉɛɨɡɧɚɱɟɧɢɟ ɇɚɢɦɟɧɨɜɚɧɢɟ ɉɚɪɚɦɟɬɪɵ Ʉɨɥ. 

1 2 3 4 5 

7 ȺɈȾɀ–

1200Ɇ 

Ɉɛɴёɦɧɵɣ 

ɞɨɡɚɬɨɪ ɠɢɞɤɨɫɬɢ 

ɋ ɧɚɢɦɟɧɶɲɢɦ ɩɪɟɞɟɥɨɦ 

ɜɡɜɟɲɢɜɚɧɢɹ 20 ɥɢɬɪɨɜ, ɚ 

ɧɚɢɛɨɥɶɲɢɦ – 200 ɥɢɬɪɨɜ. 

ȼɦɟɫɬɢɦɨɫɬɶɸ ɛɭɧɤɟɪɚ 0,21 ɦ3 ɢ 

ɰɢɤɥɨɦ ɞɨɡɢɪɨɜɚɧɢɹ 45 ɫ. 

2 

8 ɋȻ–93 Ȼɟɬɨɧɨɫɦɟɫɢɬɟɥɶ Ɍɢɩ ɭɫɬɪɨɣɫɬɜɚ: ɉɪɢɧɭɞɢɬɟɥɶɧɵɣ 

ɛɟɬɨɧɨɫɦɟɫɢɬɟɥɶ 

Ɉɛɴёɦ ɛɚɤɚ ɛɟɬɨɧɨɫɦɟɫɢɬɟɥɹ, ɥ – 

1500 

Ɉɛɴёɦ ɝɨɬɨɜɨɝɨ ɡɚɦɟɫɚ, ɥ – 1000 

Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ, Ⱦɯɒɯȼ, ɦɦ – 

2880ɯ2690ɯ2850 

Ɇɨɳɧɨɫɬɶ ɷɥɟɤɬɪɨɩɪɢɜɨɞɚ, ɤȼɬ – 40 

ɇɚɩɪɹɠɟɧɢɟ ɩɢɬɚɧɢɹ, ȼ – 380 

Ɇɚɤɫɢɦɚɥɶɧɚɹ ɤɪɭɩɧɨɫɬɶ 

ɦɚɬɟɪɢɚɥɨɜ, ɦɦ – 70 

Ⱦɚɜɥɟɧɢɟ ɜ ɩɧɟɜɦɨɫɢɫɬɟɦɟ, Ɇɉɚ – 

0,4–0,6 

2 

9 ɋ–300 ɋɦɟɫɢɬɟɥɶ ɞɥɹ 

ɠɢɞɤɨɫɬɢ 

Ɉɛɴɟɦ ɟɦɤɨɫɬɢ, ɦ3 – 0,3  

Ɉɛɴɟɦ ɝɨɬɨɜɨɝɨ ɡɚɦɟɫɚ, ɦ3 – 0,2  

ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ, ɦ3 /ɱɚɫ – 4  

ȼɪɟɦɹ ɩɟɪɟɦɟɲɢɜɚɧɢɹ ɨɬ 2 ɞɨ 4 ɦɢɧ 

(ɫɥɨɠɧɵɟ ɫɦɟɫɢ ɞɨ 15) 

ɇɚɩɪɹɠɟɧɢɟ ɷɥɟɤɬɪɨɩɢɬɚɧɢɹ, ȼ/Ƚɰ – 

380/50  

ɇɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ, ɤȼɬ – 11,0  

ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɚɤɬɢɜɚɬɨɪɚ, ɨɛ/ɦɢɧ 

– 150 ± 5%  

Ɍɪɟɛɨɜɚɧɢɹ ɤ ɤɨɦɩɪɟɫɫɨɪɭ, 

Ɇɉɚ/ɥ/ɦɢɧ = 0,6/150  

 

2 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 11 

ɉɨɡ. Ɉɛɨɡɧɚɱɟɧɢɟ ɇɚɢɦɟɧɨɜɚɧɢɟ ɉɚɪɚɦɟɬɪɵ Ʉɨɥ. 

1 2 3 4 5 

10  Ȼɟɬɨɧɨɩɪɢёɦɧɢɤ 

(ɛɚɞɶɹ) 

ȼɦɟɫɬɢɦɨɫɬɶɸ 150 ɥɢɬɪɨɜ 2 

11  ɉɟɪɟɞɚɬɨɱɧɚɹ 

ɪɟɥɶɫɨɜɚɹ 

ɬɟɥɟɠɤɚ 

Ƚɪɭɡɨɩɨɞɴёɦɧɨɫɬɶ, ɬ – 1 2 

12 ɋɆɀ–43Ⱥ Ɇɨɫɬɨɜɨɣ ɤɪɚɧ Ƚɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ 9 ɬɨɧɧ, ɜɵɫɨɬɚ 

ɢɡɞɟɥɢɹ ɧɚ ɩɨɞɞɨɧɟ 420 ɦɦ, ɦɚɫɫɚ – 

0,98 ɬɨɧɧ) 

2 

13 ɋɆɀ–3507Ⱥ Ȼɟɬɨɧɨɭɤɥɚɞɱɢɤ ɱɢɫɥɨ ɛɭɧɤɟɪɨɜ – 1, ɧɚɢɛɨɥɶɲɚɹ 

ɲɢɪɢɧɚ ɭɤɥɚɞɤɢ – 2000 ɦɦ, ɲɢɪɢɧɚ 

ɤɨɥɟɢ ɪɟɥɶɫ – 4500 ɦɦ, ɝɚɛɚɪɢɬɧɵɟ 

ɪɚɡɦɟɪɵ – 3,76,33,1 ɦ; ɛɟɬɨɧɨɭɤɥɚɞɱɢɤ 

ɭɤɨɦɩɥɟɤɬɨɜɚɧ ɜɢɛɪɨɧɚɫɚɞɤɨɦ, 

ɪɚɡɪɚɜɧɢɜɚɸɳɟɣ ɪɟɣɤɨɣ, ɭɫɬɪɨɣɫɬɜɨɦ 

ɞɥɹ ɪɚɫɩɵɥɟɧɢɹ ɫɦɚɡɵɜɚɸɳɟɝɨ 

ɦɚɬɟɪɢɚɥɚ ɧɚ ɩɨɜɟɪɯɧɨɫɬɶ ɛɟɬɨɧɧɨɣ 

ɫɦɟɫɢ 

2 

14 ɋɆɀ–460 ȼɢɛɪɨɩɥɨɳɚɞɤɚ ɪɚɡɦɟɪ ɮɨɪɦɭɟɦɵɯ ɢɡɞɟɥɢɣ 12 ɦ, 

ɝɪɭɡɨɩɨɞɴёɦɧɨɫɬɶ 15 ɬɨɧɧ, ɤɪɟɩɥɟɧɢɟ 

ɮɨɪɦɵ – ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɟ 

2 

15 ɉȾ–35–28 Ɇɟɬɚɥɥɢɱɟɫɤɚɹ 

ɮɨɪɦɚ 

Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ : 3700ɯ3000ɯ200 49 
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Ʉɨɧɬɪɨɥɶ ɤɚɱɟɫɬɜɚ ɝɨɬɨɜɨɣ ɩɪɨɞɭɤɰɢɢ 

 

ɉɪɢёɦɤɭ ɝɨɬɨɜɨɣ ɩɪɨɞɭɤɰɢɢ ɩɪɨɜɨɞɹɬ ɧɚ ɨɫɧɨɜɟ ɞɨɤɭɦɟɧɬɢɪɨɜɚɧɧɵɯ 

ɪɟɡɭɥɶɬɚɬɨɜ: 

– ɜɯɨɞɧɨɝɨ ɤɨɧɬɪɨɥɹ; 

– ɨɩɟɪɚɰɢɨɧɧɨɝɨ ɤɨɧɬɪɨɥɹ; 

– ɩɪɢёɦɨɱɧɨɝɨ ɤɨɧɬɪɨɥɹ. 

ȼɯɨɞɧɨɣ ɤɨɧɬɪɨɥɶ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɭɫɬɚɧɨɜɥɟɧɢɟ ɫɨɨɬɜɟɬɫɬɜɢɹ ɤɚɱɟɫɬɜɚ 

ɩɨɥɭɱɚɟɦɵɯ ɫɵɪɶɟɜɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɤɨɦɩɥɟɤɬɭɸɳɢɯ ɢ ɢɡɞɟɥɢɣ ɬɪɟɛɨɜɚɧɢɹɦ, 

ɨɩɪɟɞɟɥɹɸɳɢɦ ɜɨɡɦɨɠɧɨɫɬɶ ɢɯ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ, ɚ ɬɚɤɠɟ 

ɫɨɨɬɜɟɬɫɬɜɢɹ ɬɪɟɛɨɜɚɧɢɹɦ ɞɟɣɫɬɜɭɸɳɢɯ ɫɬɚɧɞɚɪɬɨɜ. 

Ɉɩɟɪɚɰɢɨɧɧɵɣ ɤɨɧɬɪɨɥɶ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ ɤɨɧɬɪɨɥɶ ɤɚɱɟɫɬɜɚ ɛɟɬɨɧɧɨɣ 

ɫɦɟɫɢ, ɮɨɪɦ, ɫɦɚɡɤɢ, ɪɚɡɦɟɪɨɜ ɚɪɦɚɬɭɪɧɵɯ ɢɡɞɟɥɢɣ, ɫɜɚɪɧɵɯ ɫɨɟɞɢɧɟɧɢɣ, 

ɩɨɥɨɠɟɧɢɹ ɚɪɦɚɬɭɪɧɵɯ ɢɡɞɟɥɢɣ ɜ ɮɨɪɦɚɯ. 

ɉɪɢёɦɨɱɧɵɣ ɤɨɧɬɪɨɥɶ ɢɡɞɟɥɢɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɚɪɬɢɹɦɢ, ɫɨɫɬɨɹɳɢɦɢ 

ɢɡ ɨɞɧɨɬɢɩɧɵɯ ɢɡɞɟɥɢɣ. Ʉɨɥɢɱɟɫɬɜɨ ɢɡɞɟɥɢɣ ɜ ɩɚɪɬɢɢ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɯ 

ɨɛɴёɦɚ, ɧɟ ɞɨɥɠɧɨ ɩɪɟɜɵɲɚɬɶ ɜɟɥɢɱɢɧ, ɭɤɚɡɚɧɧɵɯ ɜ ɬɚɛɥɢɰɟ 12 [13] .   

Ɍɚɛɥɢɰɚ 12 – Ɂɚɜɢɫɢɦɨɫɬɶ ɤɨɥɢɱɟɫɬɜɚ ɢɡɞɟɥɢɣ ɜ ɩɚɪɬɢɢ ɨɬ ɢɯ ɨɛɴёɦɚ 

Ɉɛɴёɦ 

ɢɡɞɟɥɢɣ, ɦ3 
< 0,1 0,1–0,3 0,3–1 1–2 > 2 

ɂɡɞɟɥɢɣ ɜ 

ɩɚɪɬɢɢ, ɲɬ 
1000 700 300 150 100 

 

Ɉɛɴёɦ ɨɞɧɨɣ ɞɨɪɨɠɧɨɣ ɩɥɢɬɵ 1ɉ35.28–30 ɪɚɜɟɧ 1,66 ɦ3, ɫɥɟɞɨɜɚɬɟɥɶɧɨ 

ɩɪɢёɦɨɱɧɵɣ ɤɨɧɬɪɨɥɶ ɞɚɧɧɨɝɨ ɜɢɞɚ ɩɪɨɞɭɤɰɢɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɚɪɬɢɹɦɢ ɩɨ 

150 ɲɬ. ɂɡ ɩɚɪɬɢɢ ɨɬɛɢɪɚɸɬɫɹ 2 ɢɡɞɟɥɢɹ, ɤɨɬɨɪɵɟ ɛɭɞɭɬ ɢɫɩɵɬɵɜɚɬɶ. 
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ɉɨɪɹɞɨɤ ɩɪɢёɦɨɱɧɨɝɨ ɤɨɧɬɪɨɥɹ:  

1) Ɉɫɦɨɬɪ ɢɡɞɟɥɢɹ ɧɚ ɩɪɟɞɦɟɬ ɧɚɥɢɱɢɹ ɜɧɟɲɧɢɯ ɞɟɮɟɤɬɨɜ (ɬɪɟɳɢɧ, 

ɪɚɤɨɜɢɧ, ɫɤɨɥɨɜ), ɟɫɥɢ ɢɡɞɟɥɢɟ ɧɟ ɩɪɨɯɨɞɢɬ ɩɪɢёɦɨɱɧɵɣ ɤɨɧɬɪɨɥɶ ɧɚ ɞɚɧɧɨɦ 

ɷɬɚɩɟ, ɨɧɨ ɛɪɚɤɭɟɬɫɹ;  

2) ɉɪɨɜɟɪɤɚ ɩɪɚɜɢɥɶɧɨɫɬɢ ɮɨɪɦɵ ɢ ɝɚɛɚɪɢɬɧɵɯ ɪɚɡɦɟɪɨɜ ɢɡɞɟɥɢɹ ɩɪɢ 

ɩɨɦɨɳɢ ɫɩɟɰɢɚɥɶɧɵɯ ɲɚɛɥɨɧɨɜ ɢ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɩɪɢɛɨɪɨɜ. ȿɫɥɢ ɩɨ 

ɪɟɡɭɥɶɬɚɬɚɦ ɩɪɨɜɟɪɤɢ ɜɵɹɜɢɥɢɫɶ ɧɚɪɭɲɟɧɢɹ ɮɨɪɦɵ ɢɡɞɟɥɢɹ ɢɥɢ ɨɬɤɥɨɧɟɧɢɹ 

ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɪɚɡɦɟɪɨɜ ɩɪɟɜɵɲɚɸɬ ɞɨɩɭɫɬɢɦɵɟ, ɢɡɞɟɥɢɟ ɛɪɚɤɭɟɬɫɹ;  

3) Ɉɩɪɟɞɟɥɟɧɢɟ ɩɪɨɱɧɨɫɬɢ ɤɨɧɬɪɨɥɶɧɵɯ ɨɛɪɚɡɰɨɜ ɪɚɡɪɭɲɚɸɳɢɦɢ 

ɦɟɬɨɞɚɦɢ, ɚ ɬɚɤɠɟ ɨɩɪɟɞɟɥɟɧɢɟ ɩɪɨɱɧɨɫɬɢ ɝɨɬɨɜɵɯ ɢɡɞɟɥɢɣ 

ɧɟɪɚɡɪɭɲɚɸɳɢɦɢ ɢ ɪɚɡɪɭɲɚɸɳɢɦɢ ɦɟɬɨɞɚɦɢ. Ⱦɥɹ ɩɪɨɜɟɞɟɧɢɹ ɢɫɩɵɬɚɧɢɣ 

ɢɡɝɨɬɚɜɥɢɜɚɸɬ ɨɛɪɚɡɰɵ-ɤɭɛɵ ɫ ɪɚɡɦɟɪɨɦ ɪɟɛɪɚ 10 ɫɦ, ɭɩɥɨɬɧɹɸɬ ɢ ɯɪɚɧɹɬ ɜ 

ɬɟɯ ɠɟ ɭɫɥɨɜɢɹɯ, ɱɬɨ ɢ ɨɫɧɨɜɧɭɸ ɩɪɨɞɭɤɰɢɸ. Ɉɩɪɟɞɟɥɹɸɬ ɩɪɨɱɧɨɫɬɶ 

ɨɛɪɚɡɰɨɜ-ɤɭɛɨɜ ɩɪɢ ɫɠɚɬɢɢ ɧɚ ɝɢɞɪɚɜɥɢɱɟɫɤɨɦ ɩɪɟɫɫɟ. ɉɪɨɱɧɨɫɬɶ ɝɨɬɨɜɵɯ 

ɢɡɞɟɥɢɣ ɨɩɪɟɞɟɥɹɸɬ ɭɥɶɬɪɚɡɜɭɤɨɜɵɦ ɦɟɬɨɞɨɦ ɢ ɦɟɬɨɞɨɦ ɭɞɚɪɧɨɝɨ ɢɦɩɭɥɶɫɚ. 

ɉɨɫɥɟ ɱɟɝɨ ɢɡɞɟɥɢɹ ɢɫɩɵɬɵɜɚɸɬ ɧɚ ɫɩɟɰɢɚɥɶɧɵɯ ɫɬɟɧɞɚɯ, ɧɚɝɪɭɠɚɹ 

ɝɢɞɪɨɞɨɦɤɪɚɬɚɦɢ ɢ ɝɪɭɡɚɦɢ. ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɜɫɟɯ ɢɫɩɵɬɚɧɢɣ ɫɨɫɬɚɜɥɹɸɬ 

ɝɪɚɞɭɢɪɨɜɨɱɧɵɟ ɡɚɜɢɫɢɦɨɫɬɢ ɩɪɨɱɧɨɫɬɢ ɛɟɬɨɧɚ, ɧɚ ɨɫɧɨɜɚɧɢɢ ɤɨɬɨɪɵɯ ɛɭɞɭɬ 

ɩɪɨɜɨɞɢɬɶɫɹ ɩɨɫɥɟɞɭɸɳɢɟ ɢɫɩɵɬɚɧɢɹ [17, 18, 19]. 

ȼɫɟ ɪɟɡɭɥɶɬɚɬɵ ɜɯɨɞɧɨɝɨ, ɨɩɟɪɚɰɢɨɧɧɨɝɨ ɢ ɩɪɢёɦɨɱɧɨɝɨ ɤɨɧɬɪɨɥɹ 

ɞɨɤɭɦɟɧɬɢɪɭɸɬɫɹ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɩɪɢ ɭɯɭɞɲɟɧɢɢ ɤɚɱɟɫɬɜɚ ɩɪɨɞɭɤɰɢɢ ɢɥɢ 

ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɫɥɨɠɧɨɫɬɟɣ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟ, ɦɨɠɧɨ ɛɭɞɟɬ ɨɩɪɟɞɟɥɢɬɶ 

ɩɪɢɱɢɧɭ ɷɬɨɝɨ ɢ ɭɫɬɪɚɧɢɬɶ ɟё. 
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Ɉɯɪɚɧɚ ɬɪɭɞɚ ɢ ɷɤɨɥɨɝɢя 

 

Ɉɛɳɢɟ ɩɨɥɨɠɟɧɢя 

ɇɚ ɞɚɧɧɨɦ ɩɪɟɞɩɪɢɹɬɢɢ ɫɨɡɞɚɧɵ ɭɫɥɨɜɢɹ ɢ ɨɛɟɫɩɟɱɟɧɨ ɫɨɛɥɸɞɟɧɢɟ 

ɜɫɟɦɢ ɪɚɛɨɬɧɢɤɚɦɢ ɩɪɚɜɢɥ ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ. 

Ʉ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ ɪɚɛɨɬɟ ɜ ɮɨɪɦɨɜɨɱɧɨɦ ɰɟɯɟ ɩɨ ɩɪɨɢɡɜɨɞɫɬɜɭ 

ɞɨɪɨɠɧɵɯ ɩɥɢɬ ɞɨɩɭɫɤɚɸɬɫɹ ɥɢɰɚ ɞɨɫɬɢɝɲɢɟ 18-ɥɟɬɧɟɝɨ ɜɨɡɪɚɫɬɚ, 

ɩɪɨɲɟɞɲɢɟ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɦɟɞɢɰɢɧɫɤɢɣ ɨɫɦɨɬɪ.  

Ⱦɨɩɭɫɤ ɩɨɫɬɨɪɨɧɧɢɯ ɥɢɰ ɧɚ ɬɟɪɪɢɬɨɪɢɸ ɩɪɟɞɩɪɢɹɬɢɹ, ɜ 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɩɨɦɟɳɟɧɢɹ ɢ ɧɚ ɪɚɛɨɱɢɟ ɦɟɫɬɚ ɡɚɩɪɟɳёɧ. 

ɂɧɫɬɪɭɤɰɢɢ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɧɚɱɚɥɶɧɢɤɨɦ ɰɟɯɚ, ɪɚɛɨɬɧɢɤɚɦɢ ɫɥɭɠɛɵ 

ɨɯɪɚɧɵ ɬɪɭɞɚ ɢ ɭɬɜɟɪɠɞɚɸɬɫɹ ɚɞɦɢɧɢɫɬɪɚɰɢɟɣ ɩɪɟɞɩɪɢɹɬɢɹ ɫɨɜɦɟɫɬɧɨ ɫ 

ɤɨɦɢɬɟɬɨɦ ɩɪɨɮɫɨɸɡɚ. ɂɧɫɬɪɭɤɰɢɢ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɜɵɜɟɲɟɧɵ ɧɚ ɜɫɟɯ 

ɪɚɛɨɱɢɯ ɦɟɫɬɚɯ, ɪɚɛɨɱɢɟ ɞɨɥɠɧɵ ɛɵɬɶ ɫ ɧɢɦɢ ɨɡɧɚɤɨɦɥɟɧɵ ɢ ɩɨɞɬɜɟɪɞɢɬɶ 

ɷɬɨ ɪɨɫɩɢɫɶɸ ɜ ɠɭɪɧɚɥɟ ɨɯɪɚɧɵ ɬɪɭɞɚ. 

ȼɧɨɜɶ ɩɨɫɬɭɩɢɜɲɢɟ ɧɚ ɪɚɛɨɬɭ ɩɪɨɯɨɞɹɬ ɜɜɨɞɧɵɣ ɢɧɫɬɪɭɤɬɚɠ ɜ 

ɤɚɛɢɧɟɬɟ ɨɯɪɚɧɵ ɬɪɭɞɚ, ɤɨɬɨɪɵɣ ɩɪɨɜɨɞɢɬɫɹ ɢɧɠɟɧɟɪɨɦ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ, ɚ 

ɬɚɤɠɟ ɩɟɪɜɢɱɧɵɣ ɢɧɫɬɪɭɤɬɚɠ ɩɨ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɧɚ ɪɚɛɨɱɟɦ ɦɟɫɬɟ, 

ɩɪɨɜɨɞɢɦɵɣ ɦɚɫɬɟɪɨɦ ɭɱɚɫɬɤɚ. ɇɟ ɪɟɠɟ ɨɞɧɨɝɨ ɪɚɡɚ ɜ ɬɪɢ ɦɟɫɹɰɚ ɜ ɰɟɯɟ 

ɩɪɨɜɨɞɢɬɫɹ ɩɨɜɬɨɪɧɵɣ ɢɧɫɬɪɭɤɬɚɠ ɧɚ ɪɚɛɨɱɟɦ ɦɟɫɬɟ ɫ ɰɟɥɶɸ ɩɪɨɜɟɪɤɢ 

ɡɧɚɧɢɣ. ɉɪɢ ɢɡɦɟɧɟɧɢɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ, ɡɚɦɟɧɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ 

ɦɚɬɟɪɢɚɥɨɜ ɞɨɥɠɟɧ ɩɪɨɜɨɞɢɬɫɹ ɜɧɟɩɥɚɧɨɜɵɣ ɢɧɫɬɪɭɤɬɚɠ.  

Ɋɚɛɨɱɢɟ, ɩɨɤɚɡɚɜɲɢɟ ɧɟɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɵɟ ɡɧɚɧɢɹ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ, 

ɱɟɪɟɡ ɦɟɫɹɰ ɞɨɥɠɧɵ ɩɪɨɣɬɢ ɩɨɜɬɨɪɧɭɸ ɩɪɨɜɟɪɤɭ ɡɧɚɧɢɣ. ȼ ɷɬɨɬ ɩɟɪɢɨɞ ɨɧɢ 

ɧɟ ɞɨɩɭɫɤɚɸɬɫɹ ɤ ɪɚɛɨɬɚɦ ɩɨɜɵɲɟɧɧɨɣ ɨɩɚɫɧɨɫɬɢ. 

Ʉɨɧɬɪɨɥɶ ɡɚ ɫɨɫɬɨɹɧɢɟɦ ɨɯɪɚɧɵ ɬɪɭɞɚ ɧɚɩɪɚɜɥɟɧ ɧɚ ɩɪɨɜɟɪɤɭ 

ɫɨɫɬɨɹɧɢɣ ɭɫɥɨɜɢɣ ɬɪɭɞɚ ɪɚɛɨɬɚɸɳɢɯ ɢ ɩɪɢɧɹɬɢɟ ɷɮɮɟɤɬɢɜɧɵɯ ɦɟɪ ɩɨ 
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ɭɫɬɪɚɧɟɧɢɸ ɜɵɹɜɥɟɧɧɵɯ ɧɟɞɨɫɬɚɬɤɨɜ. Ɉɫɧɨɜɧɵɦɢ ɜɢɞɚɦɢ ɤɨɧɬɪɨɥɹ 

ɹɜɥɹɸɬɫɹ: ɨɩɟɪɚɬɢɜɧɵɣ, ɤɨɬɨɪɵɣ ɨɫɭɳɟɫɬɜɥɹɸɬ ɪɭɤɨɜɨɞɢɬɟɥɢ ɪɚɛɨɬ ɢ ɞɪɭɝɢɟ 

ɞɨɥɠɧɨɫɬɧɵɟ ɥɢɰɚ (ɦɚɫɬɟɪ, ɧɚɱɚɥɶɧɢɤ ɰɟɯɚ) ɢ ɬɪёɯɫɬɭɩɟɧɱɚɬɵɣ ɤɨɧɬɪɨɥɶ: 

ɨɫɭɳɟɫɬɜɥɹɟɦɵɣ ɧɚ ɩɟɪɜɨɣ ɫɬɭɩɟɧɢ – ɦɚɫɬɟɪɨɦ, ɧɚɱɚɥɶɧɢɤɨɦ ɭɱɚɫɬɤɚ, 

ɧɚɱɚɥɶɧɢɤɨɦ ɫɦɟɧɵ ɢ ɨɛɳɟɫɬɜɟɧɧɵɦ ɢɧɫɩɟɤɬɨɪɨɦ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ 

ɟɠɟɞɧɟɜɧɨ; ɧɚ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ – ɤɨɦɢɫɫɢɟɣ, ɜɨɡɝɥɚɜɥɹɟɦɨɣ ɧɚɱɚɥɶɧɢɤɨɦ ɰɟɯɚ 

ɢ ɫɬɚɪɲɢɦ ɨɛɳɟɫɬɜɟɧɧɵɦ ɢɧɫɩɟɤɬɨɪɨɦ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɟɠɟɧɟɞɟɥɶɧɨ; ɧɚ 

ɬɪɟɬɶɟɣ ɫɬɭɩɟɧɢ – ɤɨɦɢɫɫɢɟɣ, ɤɨɬɨɪɭɸ ɜɨɡɝɥɚɜɥɹɟɬ ɝɥɚɜɧɵɣ ɢɧɠɟɧɟɪ ɢ 

ɩɪɟɞɫɟɞɚɬɟɥɶ ɩɪɨɮɤɨɦɚ, ɤɚɤ ɩɪɚɜɢɥɨ, ɨɞɢɧ ɪɚɡ ɜ ɦɟɫɹɰ.  

Ⱦɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɬɪɚɜɦ ɝɨɥɨɜɵ, ɤɚɠɞɵɣ ɪɚɛɨɱɢɣ ɞɨɥɠɟɧ ɧɨɫɢɬɶ 

ɡɚɳɢɬɧɭɸ ɤɚɫɤɭ. 

ɇɚ ɩɪɟɞɩɪɢɹɬɢɢ ɪɚɡɪɚɛɨɬɚɧɚ ɢ ɭɬɜɟɪɠɞɟɧɚ ɫɯɟɦɚ ɞɜɢɠɟɧɢɹ ɬɪɚɧɫɩɨɪɬɚ 

ɢ ɩɟɲɟɯɨɞɨɜ ɩɨ ɰɟɯɭ. ɋɯɟɦɵ ɪɚɡɜɟɲɟɧɵ ɧɚ ɜɯɨɞɟ ɜ ɰɟɯ ɢ ɩɨ ɟɝɨ ɩɥɨɳɚɞɢ. 

Ɇɢɤɪɨɤɥɢɦɚɬ ɰɟɯɚ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɬɪɟɛɨɜɚɧɢɹɦ ȽɈɋɌ 12.1.005–88. 

ɐɟɯ ɨɛɨɪɭɞɨɜɚɧ ɭɛɨɪɧɵɦɢ, ɭɦɵɜɚɥɶɧɵɦɢ, ɞɭɲɟɜɵɦɢ, ɝɚɪɞɟɪɨɛɧɵɦɢ, 

ɤɨɦɧɚɬɚɦɢ ɨɬɞɵɯɚ ɢ ɩɪɢёɦɚ ɩɢɳɢ, ɦɟɞɩɭɧɤɬɨɦ, ɤɥɚɞɨɜɵɦɢ ɞɥɹ ɫɩɟɰɨɞɟɠɞɵ, 

ɫɪɟɞɫɬɜɚ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɡɚɳɢɬɵ. 

ɉɪɨёɦɵ ɞɥɹ ɜɴɟɡɞɚ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ ɜ ɰɟɯ ɫɧɚɛɠɟɧɵ ɜɨɪɨɬɚɦɢ ɢ 

ɨɛɨɪɭɞɨɜɚɧɵ ɫɢɝɧɚɥɢɡɚɰɢɟɣ. ɋɬɜɨɪɤɢ ɜɨɪɨɬ ɨɛɨɪɭɞɨɜɚɧɵ ɫɩɟɰɢɚɥɶɧɵɦɢ 

ɮɢɤɫɢɪɭɸɳɢɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ. 

 Ƚɨɥɨɜɤɢ ɪɟɥɶɫɨɜɵɯ ɩɭɬɟɣ ɜɧɭɬɪɢɰɟɯɨɜɨɝɨ ɬɪɚɧɫɩɨɪɬɚ ɢ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɪɚɫɩɨɥɨɠɟɧɵ ɧɚ ɭɪɨɜɧɟ ɩɨɥɚ ɢ ɨɫɧɚɳɟɧɵ 

ɬɭɩɢɤɨɜɵɦɢ ɭɩɨɪɚɦɢ. ɉɟɪɟɞ ɭɩɨɪɚɦɢ ɞɥɹ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɨɫɬɚɧɨɜɤɢ 

ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ ɞɨɥɠɧɵ ɛɵɬɶ ɤɨɧɟɱɧɵɟ ɜɵɤɥɸɱɚɬɟɥɢ. 

ȼɫɟ ɪɟɥɶɫɨɜɵɟ ɩɭɬɢ ɨɫɧɚɳɟɧɵ ɫɢɝɧɚɥɢɡɚɰɢɟɣ. ɉɪɢ ɞɜɢɠɟɧɢɢ 

ɬɪɚɧɫɩɨɪɬɚ ɩɨ ɪɟɥɶɫɨɜɵɦ ɩɭɬɹɦ, ɡɚɩɪɟɳɚɟɬɫɹ ɩɪɢɛɥɢɠɚɬɶɫɹ ɤ ɧɢɦ ɛɥɢɠɟ 
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ɛɟɡɨɩɚɫɧɨɝɨ ɪɚɫɫɬɨɹɧɢɹ, ɤɨɬɨɪɨɟ ɨɛɨɡɧɚɱɟɧɨ ɫɩɟɰɢɚɥɶɧɨɣ ɪɚɡɦɟɬɤɨɣ ɧɚ 

ɩɨɥɭ ɰɟɯɚ. 

ȼɟɧɬɢɥяɰɢя ɢ ɨɬɨɩɥɟɧɢɟ 

Ⱦɥɹ ɧɨɪɦɚɥɶɧɨɣ ɰɢɪɤɭɥɹɰɢɢ ɜɨɡɞɭɯɚ ɭɫɬɚɧɨɜɥɟɧɚ ɨɛɳɟɨɛɦɟɧɧɚɹ 

ɜɟɧɬɢɥɹɰɢɹ, ɤɨɬɨɪɚɹ ɨɛɟɫɩɟɱɢɜɚɟɬ ɜɨɡɞɭɯɨɨɛɦɟɧ ɜ ɰɟɯɟ. ɋɢɫɬɟɦɚ ɜɟɧɬɢɥɹɰɢɢ 

ɭɫɬɚɧɨɜɥɟɧɚ ɧɚ ɛɟɡɨɩɚɫɧɨɣ ɜɵɫɨɬɟ 3 ɦ ɨɬ ɭɪɨɜɧɹ ɩɨɥɚ ɰɟɯɚ. 

ɐɟɯ ɨɛɨɪɭɞɨɜɚɧ ɫɢɫɬɟɦɨɣ ɨɬɨɩɥɟɧɢɹ ɞɥɹ ɨɛɨɝɪɟɜɚ ɜɧɭɬɪɟɧɧɟɝɨ 

ɜɨɡɞɭɯɚ, ɨɛɟɫɩɟɱɢɜɚɸɳɟɣ ɬɟɦɩɟɪɚɬɭɪɭ ɧɟ ɧɢɠɟ 18 °ɋ, ɚ ɜ ɩɨɦɟɳɟɧɢɹɯ ɞɥɹ 

ɨɛɨɝɪɟɜɚ ɪɚɛɨɬɧɢɤɨɜ ɧɟ ɧɢɠɟ 22 °ɋ. 

ȼɨɞɨɫɧɚɛɠɟɧɢɟ ɢ ɜɨɞɨɨɬɜɟɞɟɧɢɟ 

ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɫɬɨɱɧɵɟ ɜɨɞɵ ɩɪɨɯɨɞɹɬ ɨɱɢɫɬɤɭ ɞɨ ɢɯ ɩɨɫɬɭɩɥɟɧɢɹ 

ɜ ɨɛɳɭɸ ɤɚɧɚɥɢɡɚɰɢɨɧɧɭɸ ɫɢɫɬɟɦɭ. 

Ⱦɥɹ ɩɨɥɶɡɨɜɚɧɢɹ ɪɚɛɨɬɧɢɤɚɦɢ ɩɢɬɶɟɜɨɣ ɜɨɞɨɣ ɜ ɰɟɯɟ ɩɪɟɞɭɫɦɨɬɪɟɧɵ 

ɮɨɧɬɚɧɱɢɤɢ, ɫɨɟɞɢɧёɧɧɵɟ ɫ ɜɨɞɨɩɪɨɜɨɞɧɨɣ ɫɟɬɶɸ. Ɍɚɤɠɟ ɪɚɛɨɱɢɟ 

ɨɛɟɫɩɟɱɢɜɚɸɬɫɹ ɩɨɞɫɨɥɟɧɧɨɣ ɝɚɡɢɪɨɜɚɧɧɨɣ ɜɨɞɨɣ (ɫɨɞɟɪɠɚɧɢɟ ɫɨɥɢ ɞɨ 0,5%) 

ɢɡ ɪɚɫɱёɬɚ 4–5ɥ ɧɚ ɱɟɥɨɜɟɤɚ ɜ ɫɦɟɧɭ. 

Ⱦɭɲɟɜɵɟ, ɭɛɨɪɧɵɟ, ɭɦɵɜɚɥɶɧɵɟ ɫɨɟɞɢɧɟɧɵ ɫ ɨɛɳɟɝɨɪɨɞɫɤɨɣ ɫɢɫɬɟɦɨɣ 

ɤɚɧɚɥɢɡɚɰɢɢ. 

Ɉɫɜɟɳɟɧɢɟ 

ȼ ɮɨɪɦɨɜɨɱɧɨɦ ɰɟɯɭ ɢɫɩɨɥɶɡɭɟɬɫɹ ɟɫɬɟɫɬɜɟɧɧɨɟ ɨɫɜɟɳɟɧɢɟ, 

ɨɛɟɫɩɟɱɟɧɧɨɟ ɧɚɥɢɱɢɟɦ ɨɤɨɧ ɢ ɢɫɤɭɫɫɬɜɟɧɧɨɟ – ɫ ɩɨɦɨɳɶɸ ɷɥɟɤɬɪɢɱɟɫɤɢɯ 

ɥɚɦɩ. 

ɑɢɫɬɤɚ ɫɬёɤɨɥ ɫɜɟɬɨɜɵɯ ɩɪɨёɦɨɜ ɩɪɨɢɡɜɨɞɢɬɫɹ ɪɚɡ ɜ 2 ɝɨɞɚ. 

Ɂɚɝɨɪɚɠɢɜɚɬɶ ɫɜɟɬɨɜɵɟ ɩɪɨёɦɵ ɡɚɩɪɟɳɟɧɨ. 

ɂɫɤɭɫɫɬɜɟɧɧɨɟ ɨɫɜɟɳɟɧɢɟ ɩɪɟɞɫɬɚɜɥɟɧɨ ɞɜɭɦɹ ɫɨɫɬɚɜɥɹɸɳɢɦɢ – 

ɨɛɳɟɟ ɢ ɦɟɫɬɧɨɟ ɨɫɜɟɳɟɧɢɟ. 
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ɋɤɥɚɞɵ ɰɟɦɟɧɬɚ ɢ ɡɚɩɨɥɧɢɬɟɥɟɣ 

ɋɢɥɨɫɵ ɰɟɦɟɧɬɚ ɨɛɨɪɭɞɨɜɚɧɵ ɭɫɬɪɨɣɫɬɜɚɦɢ ɭɥɚɜɥɢɜɚɧɢɹ ɩɵɥɢ ɩɨ 

ɜɪɟɦɹ ɡɚɝɪɭɡɤɢ ɢ ɜɵɝɪɭɡɤɢ, ɚ ɬɚɤɠɟ ɭɫɬɪɨɣɫɬɜɚɦɢ ɩɪɟɞɭɩɪɟɠɞɟɧɢɹ 

ɫɜɨɞɨɨɛɪɚɡɨɜɚɧɢɣ ɢ ɡɚɜɢɫɚɧɢɣ ɦɚɬɟɪɢɚɥɨɜ (ɷɥɟɤɬɪɨɜɢɛɪɚɬɨɪɚɦɢ). 

ȼɟɪɯɧɹɹ ɱɚɫɬɶ ɫɢɥɨɫɨɜ ɢ ɛɭɧɤɟɪɨɜ ɨɫɧɚɳɟɧɚ ɩɟɪɢɥɚɦɢ. 

Ʉɪɵɲɤɢ ɥɸɤɨɜ ɨɛɨɪɭɞɨɜɚɧɵ ɡɚɩɢɪɚɸɳɢɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ, ɤɥɸɱɢ ɨɬ 

ɤɨɬɨɪɵɯ ɧɚɯɨɞɹɬɫɹ ɭ ɧɚɱɚɥɶɧɢɤɚ ɰɟɯɚ ɢ ɜɵɞɚɸɬɫɹ ɬɨɥɶɤɨ ɩɪɢ ɧɚɥɢɱɢɢ 

ɧɚɪɹɞɚ-ɞɨɩɭɫɤɚ ɧɚ ɜɵɩɨɥɧɟɧɢɟ ɪɚɛɨɬ. 

ȼɯɨɞ ɜ ɫɢɥɨɫɵ ɢ ɛɭɧɤɟɪɵ ɱɟɪɟɡ ɧɢɠɧɢɟ ɢ ɛɨɤɨɜɵɟ ɥɸɤɢ ɞɨɥɠɟɧ 

ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɬɨɥɶɤɨ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ. ɉɪɟɞɜɚɪɢɬɟɥɶɧɨ 

ɫɬɟɧɵ ɢ ɩɟɪɟɤɪɵɬɢɹ ɞɨɥɠɧɵ ɛɵɬɶ ɨɱɢɳɟɧɵ ɨɬ ɡɚɜɢɫɚɧɢɣ ɦɚɬɟɪɢɚɥɚ. ɋɩɭɫɤ 

ɱɟɪɟɡ ɜɟɪɯɧɢɣ ɥɸɤ ɞɨɥɠɟɧ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɬɨɥɶɤɨ ɞɥɹ ɨɫɦɨɬɪɚ ɢɥɢ ɨɱɢɫɬɤɢ 

ɫɬɟɧ ɢ ɩɟɪɟɤɪɵɬɢɣ. 

ɋɩɭɫɤ ɜ ɫɢɥɨɫɵ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ ɥɸɥɶɤɚɯ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɯ ɞɥɹ 

ɩɨɞɴёɦɚ ɥɸɞɟɣ. 

ɉɪɢ ɨɩɭɫɤɚɧɢɢ ɜ ɫɢɥɨɫɵ ɢ ɛɭɧɤɟɪɵ ɪɚɛɨɱɢɯ ɞɨɥɠɧɵ ɛɵɬɶ ɜɵɩɨɥɧɟɧɵ 

ɫɥɟɞɭɸɳɢɟ ɦɟɪɵ ɛɟɡɨɩɚɫɧɨɫɬɢ: 

– ɞɨɥɠɧɵ ɛɵɬɶ ɨɬɤɥɸɱɟɧɵ ɬɪɚɧɫɩɨɪɬɢɪɭɸɳɢɟ ɭɫɬɪɨɣɫɬɜɚ (ɩɢɬɚɬɟɥɢ, 

ɤɨɧɜɟɣɟɪɵ, ɩɧɟɜɦɨɬɪɚɧɫɩɨɪɬ); 

– ɪɚɛɨɱɢɟ ɞɨɥɠɧɵ ɛɵɬɶ ɨɛɟɫɩɟɱɟɧɵ ɫɪɟɞɫɬɜɚɦɢ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ 

ɡɚɳɢɬɵ – ɫɩɟɰɨɞɟɠɞɚ, ɤɚɫɤɚ, ɪɟɫɩɢɪɚɬɨɪ, ɡɚɳɢɬɧɵɟ ɨɱɤɢ, ɫɬɪɚɯɨɜɨɱɧɵɟ 

ɩɨɹɫɚ ɢ ɤɚɧɚɬɵ. 

ɉɪɢ ɨɱɢɫɬɤɟ ɫɢɥɨɫɨɜ ɢ ɛɭɧɤɟɪɨɜ ɡɚɩɪɟɳɚɟɬɫɹ: 

– ɨɬɤɪɵɜɚɬɶ ɤɪɵɲɤɢ ɧɢɠɧɢɯ ɢ ɛɨɤɨɜɵɯ ɥɸɤɨɜ ɢ ɜɯɨɞɢɬɶ ɜ ɧɢɯ ɩɪɢ 

ɧɚɥɢɱɢɢ ɰɟɦɟɧɬɚ; 
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– ɫɯɨɞɢɬɶ ɫ ɥɸɥɶɤɢ ɧɚ ɫɥɨɣ ɦɚɬɟɪɢɚɥɚ, ɬɨɥɳɢɧɚ ɤɨɬɨɪɨɝɨ ɩɪɟɜɵɲɚɟɬ 

0,5ɦ; 

– ɩɪɨɢɡɜɨɞɢɬɶ ɨɛɪɭɲɟɧɢɟ ɦɚɬɟɪɢɚɥɚ ɩɨɞɪɭɛɤɨɣ ɫɧɢɡɭ. 

ɋɤɥɚɞɵ ɚɪɦɚɬɭɪɧɨɣ ɫɬɚɥɢ 

Ȼɭɯɬɵ ɚɪɦɚɬɭɪɧɨɣ ɫɬɚɥɢ ɯɪɚɧɹɬɫɹ ɜ ɲɬɚɛɟɥɹɯ, ɪɚɫɫɨɪɬɢɪɨɜɚɧɧɵɦɢ ɩɨ 

ɧɚɢɦɟɧɨɜɚɧɢɸ ɩɪɨɤɚɬɚ, ɦɚɪɤɚɦ ɢ ɞɢɚɦɟɬɪɭ. ȼɵɫɨɬɚ ɲɬɚɛɟɥɹ ɧɟ ɩɪɟɜɵɲɚɟɬ 

1,5 ɦ, ɨɛɟɫɩɟɱɟɧɚ ɧɟɨɛɯɨɞɢɦɚɹ ɲɢɪɢɧɚ ɩɪɨɯɨɞɚ ɦɟɠɞɭ ɲɬɚɛɟɥɹɦɢ – 1 ɦ. 

Ƚɨɬɨɜɵɟ ɚɪɦɚɬɭɪɧɵɟ ɢɡɞɟɥɢɹ (ɫɜɚɪɧɵɟ ɫɟɬɤɢ, ɤɚɪɤɚɫɵ, ɩɟɬɥɢ, 

ɡɚɤɥɚɞɧɵɟ ɞɟɬɚɥɢ ɢ ɬ.ɩ.) ɯɪɚɧɹɬɫɹ ɧɚ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ ɫɬɟɥɥɚɠɚɯ. 

ɋɤɥɚɞɵ ɯɢɦɢɱɟɫɤɢɯ ɞɨɛɚɜɨɤ ɢ ɫɦɚɡɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ 

ɏɢɦɢɱɟɫɤɢɟ ɞɨɛɚɜɤɢ ɯɪɚɧɹɬɫɹ ɧɚ ɫɤɥɚɞɚɯ ɢ ɬɪɚɧɫɩɨɪɬɢɪɭɸɬɫɹ ɜ 

ɡɚɤɪɵɬɨɣ ɬɚɪɟ. 

Ʉ ɪɚɛɨɬɟ ɫ ɯɢɦɢɱɟɫɤɢɦɢ ɞɨɛɚɜɤɚɦɢ ɧɟ ɞɨɩɭɫɤɚɸɬɫɹ ɥɢɰɚ, ɭ ɤɨɬɨɪɵɯ 

ɩɨɜɪɟɠɞɟɧɵ ɤɨɠɧɵɟ ɩɨɤɪɨɜɵ. 

ɋɦɚɡɨɱɧɵɟ ɦɚɬɟɪɢɚɥɵ ɯɪɚɧɹɬɫɹ ɜ ɪɟɡɟɪɜɭɚɪɚɯ ɜɧɟ ɰɟɯɚ. 

Ʉɪɵɲɤɢ ɥɸɤɨɜ ɪɟɡɟɪɜɭɚɪɚ ɞɥɹ ɯɪɚɧɟɧɢɹ ɫɦɚɡɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ 

ɨɛɨɪɭɞɨɜɚɧɵ ɡɚɩɢɪɚɸɳɢɦɢɫɹ ɭɫɬɪɨɣɫɬɜɚɦɢ, ɤɥɸɱɢ ɨɬ ɤɨɬɨɪɵɯ ɯɪɚɧɹɬɫɹ ɭ 

ɨɬɜɟɬɫɬɜɟɧɧɨɝɨ ɥɢɰɚ, ɧɚɡɧɚɱɟɧɧɨɝɨ ɩɪɢɤɚɡɨɦ ɩɨ ɡɚɜɨɞɭ ɢɡ ɱɢɫɥɚ ɂɌɊ. 

Ʉɪɵɲɤɢ ɥɸɤɨɜ ɪɟɡɟɪɜɭɚɪɨɜ ɨɬɤɪɵɜɚɸɬɫɹ ɬɨɥɶɤɨ ɜ ɦɨɦɟɧɬ ɫɥɢɜɚ, 

ɨɬɛɨɪɚ ɩɪɨɛ ɢ ɡɚɦɟɪɚ ɭɪɨɜɧɹ. 

Ɉɱɢɫɬɤɚ ɪɟɡɟɪɜɭɚɪɨɜ ɩɪɨɢɡɜɨɞɢɬɫɹ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɫɤɪɟɛɤɨɜ, ɧɟ 

ɨɛɪɚɡɭɸɳɢɯ ɢɫɤɪɵ (ɞɟɪɟɜɨ, ɪɟɡɢɧɚ), ɢ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɮɨɧɚɪɟɣ ɜɨ 

ɜɡɪɵɜɨɡɚɳɢɬɧɨɦ ɢɫɩɨɥɧɟɧɢɢ. 

ɒɭɦ ɢ ɜɢɛɪɚɰɢя 

Ʉɨɧɬɪɨɥɶ ɢɡɦɟɪɟɧɢɣ ɩɚɪɚɦɟɬɪɨɜ ɜɢɛɪɚɰɢɢ ɪɚɛɨɱɢɯ ɦɟɫɬ ɞɨɥɠɟɧ 

ɩɪɨɜɨɞɢɬɶɫɹ ɧɟ ɪɟɠɟ ɨɞɧɨɝɨ ɪɚɡɚ ɜ ɝɨɞ, ɥɨɤɚɥɶɧɨɣ ɜɢɛɪɚɰɢɢ, ɩɟɪɟɞɚɸɳɟɣɫɹ 

ɧɚ ɪɭɤɢ ɪɚɛɨɬɚɸɳɢɯ, – ɧɟ ɪɟɠɟ ɞɜɭɯ ɪɚɡ ɜ ɝɨɞ.  
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ȼ ɰɟɥɹɯ ɩɨɜɵɲɟɧɢɹ ɫɨɩɪɨɬɢɜɥɹɟɦɨɫɬɢ ɨɪɝɚɧɢɡɦɚ ɪɚɛɨɬɚɸɳɢɯ ɩɨ 

ɧɚɡɧɚɱɟɧɢɸ ɜɪɚɱɚ ɫɥɟɞɭɟɬ ɩɪɨɜɨɞɢɬɶ ɜɢɬɚɦɢɧɨɩɪɨɮɢɥɚɤɬɢɤɭ ɞɜɚ ɪɚɡɚ ɜ ɝɨɞ 

ɜ ɬɟɱɟɧɢɟ ɱɟɬɵɪɟɯ ɧɟɞɟɥɶ: ɜ ɨɫɟɧɧɢɣ ɢ ɜɟɫɟɧɧɢɣ ɩɟɪɢɨɞɵ – ɨɤɬɹɛɪɶ–ɧɨɹɛɪɶ 

ɢ ɮɟɜɪɚɥɶ–ɦɚɪɬ, ɚ ɬɚɤɠɟ ɨɛɥɭɱɟɧɢɟ ɭɥɶɬɪɚɮɢɨɥɟɬɨɜɵɦɢ ɥɭɱɚɦɢ ɜ ɬɟ ɠɟ 

ɩɟɪɢɨɞɵ ɝɨɞɚ (ɫ ɭɱɟɬɨɦ ɨɛɳɟɩɪɢɧɹɬɵɯ ɩɪɨɬɢɜɨɩɨɤɚɡɚɧɢɣ). 

ȼ ɰɟɥɹɯ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɧɟɛɥɚɝɨɩɪɢɹɬɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɲɭɦɚ ɢ 

ɜɢɛɪɚɰɢɢ, ɩɪɟɜɵɲɚɸɳɢɯ ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɟ ɭɪɨɜɧɢ, ɪɚɛɨɱɢɟ 

ɨɛɟɫɩɟɱɢɜɚɸɬɫɹ ɫɪɟɞɫɬɜɚɦɢ ɤɨɥɥɟɤɬɢɜɧɨɣ ɡɚɳɢɬɵ (ɳɢɬɵ ɢ ɬ.ɞ.) ɢ 

ɫɪɟɞɫɬɜɚɦɢ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɡɚɳɢɬɵ (ɧɚɭɲɧɢɤɢ). 

 

ɉɪɢɝɨɬɨɜɥɟɧɢɟ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ 

ɉɪɢ ɩɪɢɝɨɬɨɜɥɟɧɢɢ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ ɨɛɟɫɩɟɱɢɜɚɸɬɫɹ ɨɛɟɫɩɟɱɢɜɚɸɬɫɹ 

ɫɥɟɞɭɸɳɢɟ ɭɫɥɨɜɢɹ: 

– ɛɥɚɝɨɩɪɢɹɬɧɵɟ ɦɟɬɟɨɪɨɥɨɝɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ ɜ ɪɚɛɨɱɟɣ ɡɨɧɟ; 

– ɫɨɞɟɪɠɚɧɢɟ ɩɵɥɢ ɜ ɜɨɡɞɭɯɟ ɧɟ ɩɪɟɜɵɲɚɟɬ ɞɨɩɭɫɬɢɦɵɯ ɡɧɚɱɟɧɢɣ – 6 

ɦɝ/ɦ3; 

– ɝɟɪɦɟɬɢɱɧɨɫɬɶ ɬɪɚɤɬɨɜ ɩɨɞɚɱɢ ɦɚɬɟɪɢɚɥɨɜ; 

– ɛɟɡɨɩɚɫɧɵɟ ɭɫɥɨɜɢɹ ɜ ɡɨɧɟ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɢ ɜɵɞɚɱɢ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ; 

– ɦɟɯɚɧɢɡɢɪɨɜɚɧɧɚɹ ɭɛɨɪɤɚ ɢ ɭɬɢɥɢɡɚɰɢɹ ɨɬɯɨɞɨɜ; 

– ɩɪɢɦɟɧɟɧɢɟ ɪɚɛɨɬɧɢɤɚɦɢ ɫɪɟɞɫɬɜ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɡɚɳɢɬɵ 

(ɪɟɫɩɢɪɚɬɨɪɵ, ɫɩɟɰ. ɨɞɟɠɞɚ, ɡɚɳɢɬɧɵɟ ɨɱɤɢ). 

ɉɭɫɤ ɩɧɟɜɦɨɬɪɚɧɫɩɨɪɬɚ ɰɟɦɟɧɬɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɨɞɧɨɜɪɟɦɟɧɧɨ ɫ 

ɜɤɥɸɱɟɧɢɟɦ ɫɢɫɬɟɦɵ ɚɫɩɢɪɚɰɢɢ. 

ɍɩɪɚɜɥɟɧɢɟ ɩɪɨɰɟɫɫɚɦɢ ɩɨɞɚɱɢ, ɩɟɪɟɝɪɭɡɤɢ, ɞɨɡɢɪɨɜɚɧɢɹ ɫɵɪɶɟɜɵɯ 

ɦɚɬɟɪɢɚɥɨɜ, ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ ɢ ɟё ɜɵɝɪɭɡɤɢ ɩɪɨɢɡɜɨɞɢɬɫɹ 

ɞɢɫɬɚɧɰɢɨɧɧɨ. 
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Ȼɭɧɤɟɪ, ɬɟɱɤɚ ɫ ɞɨɡɚɬɨɪɨɜ ɢ ɟɦɤɨɫɬɶ ɜɟɫɨɜ ɝɟɪɦɟɬɢɱɧɵ ɜɨ ɢɡɛɟɠɚɧɢɟ 

ɜɵɞɟɥɟɧɢɹ ɩɵɥɢ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɩɨɦɟɳɟɧɢɹ. Ƚɨɪɥɨɜɢɧɚ ɜɟɫɨɜ ɢ ɬɟɱɤɢ 

ɛɭɧɤɟɪɚ ɫɨɟɞɢɧɟɧɵ ɩɥɨɬɧɵɦ ɪɭɤɚɜɨɦ ɢɡ ɩɵɥɟɧɟɩɪɨɧɢɰɚɟɦɨɝɨ ɦɚɬɟɪɢɚɥɚ ɢ 

ɡɚɤɪɟɩɥɟɧɵ ɝɟɪɦɟɬɢɱɧɨ ɜ ɦɟɫɬɚɯ ɫɨɟɞɢɧɟɧɢɹ ɡɚɠɢɦɧɵɦɢ ɯɨɦɭɬɚɦɢ. 

ȼ ɬɪɚɤɬɚɯ ɩɨɞɚɱɢ ɦɚɬɟɪɢɚɥɨɜ ɢɡ ɞɨɡɚɬɨɪɨɜ ɜ ɛɟɬɨɧɨɫɦɟɫɢɬɟɥɢ ɜɫɟ 

ɫɨɟɞɢɧɟɧɢɹ ɭɩɥɨɬɧɟɧɵ ɬɚɤ, ɱɬɨɛɵ ɜɨ ɜɪɟɦɹ ɡɚɝɪɭɡɤɢ ɛɟɬɨɧɨɫɦɟɫɢɬɟɥɹ 

ɢɫɤɥɸɱɚɟɬɫɹ ɜɵɞɟɥɟɧɢɟ ɩɵɥɢ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɩɨɦɟɳɟɧɢɹ ɱɟɪɟɡ 

ɧɟɩɥɨɬɧɨɫɬɢ ɜ ɫɨɟɞɢɧɟɧɢɹɯ. 

Ȼɟɬɨɧɨɦɟɫɢɬɟɥɢ ɨɛɨɪɭɞɨɜɚɧɵ ɜɵɬɹɠɧɵɦɢ ɡɨɧɬɚɦɢ, ɩɨɞɫɨɟɞɢɧɟɧɧɵɦɢ 

ɤ ɚɫɩɢɪɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɟ. 

Ɍ.ɤ. ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ ɢɫɩɨɥɶɡɭɸɬɫɹ ɛɟɬɨɧɨɫɦɟɫɢɬɟɥɢ ɫ ɜɟɪɯɧɢɦ 

ɪɚɫɩɨɥɨɠɟɧɢɟɦ ɩɪɢɜɨɞɚ, ɞɥɹ ɢɯ ɨɛɫɥɭɠɢɜɚɧɢɹ ɢ ɪɟɦɨɧɬɚ ɩɪɟɞɭɫɦɨɬɪɟɧɵ 

ɫɬɚɰɢɨɧɚɪɧɵɟ ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɩɥɨɳɚɞɤɢ ɫ ɥɟɫɬɧɢɰɚɦɢ, ɨɝɪɚɠɞёɧɧɵɟ 

ɩɟɪɢɥɚɦɢ. 

ɉɪɢ ɪɚɛɨɬɚɸɳɟɦ ɛɟɬɨɧɨɫɦɟɫɢɬɟɥɟ ɡɚɩɪɟɳɚɟɬɫɹ: 

– ɨɩɭɫɤɚɬɶ ɥɸɛɵɟ ɱɚɫɬɢ ɬɟɥɚ ɱɟɪɟɡ ɡɚɝɪɭɡɨɱɧɭɸ ɢɥɢ ɪɚɡɝɪɭɡɨɱɧɭɸ 

ɬɟɱɤɭ; 

– ɩɪɨɢɡɜɨɞɢɬɶ ɪɟɝɭɥɢɪɨɜɤɭ ɭɡɥɨɜ ɢ ɦɟɯɚɧɢɡɦɨɜ; 

– ɨɬɛɢɪɚɬɶ ɩɪɨɛɵ. 

Ⱥɪɦɚɬɭɪɧɨɟ ɩɪɨɢɡɜɨɞɫɬɜɨ 

ȼɪɟɞɧɵɟ ɜɟɳɟɫɬɜɚ ɢ ɫɜɚɪɨɱɧɵɟ ɚɷɪɨɡɨɥɢ ɭɞɚɥɹɸɬɫɹ ɢɡ ɜɨɡɞɭɯɚ 

ɜɟɧɬɢɥɢɪɨɜɚɧɢɟɦ. 

Ⱦɥɹ ɫɛɨɪɚ ɢ ɭɞɚɥɟɧɢɹ ɩɵɥɢ ɢ ɨɤɚɥɢɧɵ ɫɬɚɧɤɢ ɩɨɞɫɨɟɞɢɧɟɧɵ ɤ ɫɢɫɬɟɦɟ 

ɚɫɩɢɪɚɰɢɢ. 

Ȼɭɯɬɨɞɟɪɠɚɬɟɥɢ ɚɪɦɚɬɭɪɵ ɪɚɫɩɨɥɨɠɟɧɵ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 1,5 ɦ ɨɬ 

ɨɫɬɚɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. Ȼɭɯɬɨɞɟɪɠɚɬɟɥɢ ɨɫɧɚɳɟɧɵ ɬɨɪɦɨɡɧɵɦ 
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ɭɫɬɪɨɣɫɬɜɨɦ. Ɇɟɠɞɭ ɛɭɯɬɨɞɟɪɠɚɬɟɥɹɦɢ ɢ ɩɪɚɜɢɥɶɧɨ-ɨɬɪɟɡɧɵɦ ɫɬɚɧɤɨɦ 

ɭɫɬɚɧɨɜɥɟɧɨ ɧɚɩɪɚɜɥɹɸɳɟɟ ɭɫɬɪɨɣɫɬɜɨ ɞɥɹ ɭɫɬɪɚɧɟɧɢɹ ɩɪɨɢɡɜɨɥɶɧɨɝɨ 

ɞɜɢɠɟɧɢɹ ɚɪɦɚɬɭɪɵ. 

Ɂɚɩɪɟɳɚɟɬɫɹ ɩɪɨɢɡɜɨɞɢɬɶ ɡɚɩɪɚɜɤɭ ɤɨɧɰɚ ɚɪɦɚɬɭɪɧɨɣ ɫɬɚɥɢ ɜ 

ɩɪɚɜɢɥɶɧɵɟ ɛɚɪɚɛɚɧɵ ɩɪɢ ɜɤɥɸɱёɧɧɨɦ ɩɪɢɜɨɞɟ ɫɬɚɧɤɚ. 

ɉɪɢ ɪɚɛɨɬɟ ɫɬɚɧɤɚ ɞɥɹ ɝɢɛɤɢ ɚɪɦɚɬɭɪɧɵɯ ɩɪɭɬɶɟɜ ɡɚɩɪɟɳɚɟɬɫɹ: 

– ɡɚɤɥɚɞɵɜɚɬɶ ɚɪɦɚɬɭɪɧɵɟ ɫɬɟɪɠɧɢ ɜ ɜɢɥɤɭ ɜɨ ɜɪɟɦɹ ɜɪɚɳɟɧɢɹ 

ɩɨɜɨɪɨɬɧɨɝɨ ɞɢɫɤɚ; 

– ɡɚɦɟɧɹɬɶ ɝɢɛɨɱɧɵɟ, ɰɟɧɬɪɚɥɶɧɵɟ ɢ ɨɩɨɪɧɵɟ ɩɚɥɶɰɵ ɞɨ ɨɬɤɥɸɱɟɧɢɹ 

ɫɬɚɧɤɚ ɨɬ ɫɟɬɢ; 

 ɋɜɚɪɤɚ ɷɥɟɤɬɪɨɞɭɝɨɜɚя 

ɋɬɚɰɢɨɧɚɪɧɨɟ ɪɚɛɨɱɟɟ ɦɟɫɬɨ ɞɥɹ ɷɥɟɤɬɪɨɞɭɝɨɜɨɣ ɫɜɚɪɤɢ ɨɛɨɪɭɞɨɜɚɧɨ 

ɦɟɫɬɧɨɣ ɜɵɬɹɠɧɨɣ ɜɟɧɬɢɥɹɰɢɟɣ. 

Ɋɚɛɨɱɟɟ ɦɟɫɬɨ ɞɥɹ ɷɥɟɤɬɪɨɞɭɝɨɜɨɣ ɫɜɚɪɤɢ ɪɚɫɩɨɥɨɠɟɧɨ ɜ ɞɟɫɹɬɢ ɦɟɬɪɚɯ 

ɨɬ ɨɝɧɟɨɩɚɫɧɵɯ ɦɟɫɬ. 

Ɋɚɛɨɬɧɢɤɢ, ɡɚɧɹɬɵɟ ɧɚ ɫɜɚɪɨɱɧɵɯ ɪɚɛɨɬɚɯ, ɨɛɟɫɩɟɱɟɧɵ ɫɩɟɰ. ɨɞɟɠɞɨɣ ɫ 

ɨɝɧɟɫɬɨɣɤɨɣ ɩɪɨɩɢɬɤɨɣ ɢ ɡɚɳɢɬɧɵɦɢ ɳɢɬɤɚɦɢ. 

ɋɜɚɪɨɱɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɜɤɥɸɱɟɧɵ ɜ ɫɟɬɶ ɩɢɬɚɧɢɹ ɱɟɪɟɡ ɫɩɟɰɢɚɥɶɧɵɟ 

ɭɫɬɪɨɣɫɬɜɚ, ɩɪɟɞɨɬɜɪɚɳɚɸɳɢɟ ɤɨɧɬɚɤɬ ɪɚɛɨɬɧɢɤɚ ɫ ɷɥɟɤɬɪɢɱɟɫɤɢɦ ɬɨɤɨɦ. 

Ʉɨɪɩɭɫɚ ɫɜɚɪɨɱɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ, ɡɚɠɢɦɵ ɜɬɨɪɢɱɧɵɯ ɨɛɦɨɬɨɤ 

ɡɚɡɟɦɥɟɧɵ. 

ɉɨɥ ɜɨɡɥɟ ɫɜɚɪɨɱɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɨɤɪɵɬ ɪɟɡɢɧɨɜɵɦ ɤɨɜɪɢɤɨɦ ɢ 

ɫɨɞɟɪɠɢɬɫɹ ɜ ɫɭɯɨɫɬɢ. 
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ɑɢɫɬɤɚ ɢ ɫɦɚɡɤɚ ɮɨɪɦ 

Ɋɚɛɨɬɧɢɤɢ, ɡɚɧɹɬɵɟ ɫɦɚɡɤɨɣ ɢ ɱɢɫɬɤɨɣ ɮɨɪɦ ɞɨɥɠɧɵ ɛɵɬɶ ɨɛɟɫɩɟɱɟɧɵ 

ɫɪɟɞɫɬɜɚɦɢ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɡɚɳɢɬɵ: 

– ɫɩɟɰɨɞɟɠɞɚ; 

– ɫɩɟɰɨɛɭɜɶ; 

– ɪɟɫɩɢɪɚɬɨɪɵ; 

– ɪɟɡɢɧɨɜɵɟ ɩɟɪɱɚɬɤɢ. 

Ɏɨɪɦɵ 

ȼ ɮɨɪɦɚɯ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɫɬɪɨɩɨɜɨɱɧɵɟ ɩɟɬɥɢ, ɭɫɬɪɨɣɫɬɜɚ ɞɥɹ 

ɨɬɤɪɵɜɚɧɢɹ ɛɨɪɬɨɜ, ɭɫɬɪɨɣɫɬɜɚ, ɨɝɪɚɧɢɱɢɜɚɸɳɢɟ ɭɝɨɥ ɨɬɤɪɵɜɚɧɢɹ ɛɨɪɬɨɜ. 

ɗɤɫɩɥɭɚɬɚɰɢɹ ɮɨɪɦ ɫ ɧɟɢɫɩɪɚɜɧɵɦɢ ɛɨɪɬɚɦɢ, ɡɚɦɤɚɦɢ, ɩɟɬɥɹɦɢ  ɢ 

ɭɩɨɪɚɦɢ-ɨɝɪɚɧɢɱɢɬɟɥɹɦɢ ɡɚɩɪɟɳɟɧɚ. 

ɒɬɚɛɟɥɢɪɨɜɚɧɢɟ ɮɨɪɦ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ ɫɨɛɪɚɧɧɨɦ ɜɢɞɟ ɫ ɡɚɤɪɵɬɵɦɢ ɧɚ 

ɡɚɦɤɢ ɛɨɪɬɚɦɢ ɧɚ ɩɪɨɤɥɚɞɤɚɯ ɨɞɢɧɚɤɨɜɨɣ ɬɨɥɳɢɧɵ. 

 

Ȼɟɬɨɧɨɭɤɥɚɞɱɢɤɢ   

Ȼɭɧɤɟɪɵ ɛɟɬɨɧɨɭɤɥɚɞɱɢɤɨɜ ɨɛɨɪɭɞɨɜɚɧɵ ɥɟɫɬɧɢɰɟɣ, ɪɚɛɨɱɢɦɢ 

ɩɥɨɳɚɞɤɚɦɢ ɢ ɩɟɪɢɥɚɦɢ. 

Ȼɟɬɨɧɨɭɤɥɚɞɱɢɤɢ ɨɛɨɪɭɞɨɜɚɧɵ ɡɜɭɤɨɜɨɣ ɫɢɝɧɚɥɢɡɚɰɢɟɣ. 

ɏɨɞɨɜɵɟ ɤɨɥёɫɚ ɛɟɬɨɧɨɭɤɥɚɞɱɢɤɚ ɨɫɧɚɳɟɧɵ ɨɝɪɚɠɞɚɸɳɢɦɢ 

ɦɟɬɚɥɥɢɱɟɫɤɢɦɢ ɤɨɠɭɯɚɦɢ. 

Ȼɟɬɨɧɨɭɤɥɚɞɱɢɤɢ ɫɧɚɛɠɟɧɵ ɤɨɧɟɱɧɵɦɢ ɜɵɤɥɸɱɚɬɟɥɹɦɢ 

ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɨɫɬɚɧɨɜɤɢ ɜ ɤɨɧɰɟ ɪɟɥɶɫɨɜɵɯ ɩɭɬɟɣ. 
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ȼɢɛɪɨɩɥɨɳɚɞɤɢ 

ȼɢɛɪɨɩɥɨɳɚɞɤɢ ɨɫɧɚɳɟɧɵ ɡɜɭɤɨɢɡɨɥɢɪɭɸɳɢɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ. Ɍɚɤɠɟ 

ɜɢɛɪɨɩɥɨɳɚɞɤɢ ɢɡɨɥɢɪɨɜɚɧɵ ɨɬ ɮɭɧɞɚɦɟɧɬɚ ɰɟɯɚ ɩɪɭɠɢɧɧɵɦɢ 

ɜɢɛɪɨɝɚɫɹɳɢɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ ɜɨ ɢɡɛɟɠɚɧɢɟ ɟɝɨ ɪɚɡɪɭɲɟɧɢɹ. 

ɉɪɢ ɪɚɛɨɬɟ ɜɢɛɪɨɩɥɨɳɚɞɤɢ ɡɚɩɪɟɳɚɟɬɫɹ: 

– ɫɬɚɧɨɜɢɬɶɫɹ ɧɚ ɜɢɛɪɨɩɥɨɳɚɞɤɭ ɢɥɢ ɭɫɬɚɧɨɜɥɟɧɧɭɸ ɧɚ ɧɟɣ ɮɨɪɦɭ; 

– ɱɢɫɬɢɬɶ ɜɢɛɪɨɩɪɢɝɪɭɡɵ ɜ ɩɨɞɜɟɲɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ ɛɟɡ ɢɯ 

ɡɚɤɪɟɩɥɟɧɢɹ. 

əɦɧɵɟ ɤɚɦɟɪɵ ɌȼɈ 

əɦɧɵɟ ɤɚɦɟɪɵ ɨɛɨɪɭɞɨɜɚɧɵ ɝɢɞɪɚɜɥɢɱɟɫɤɢɦɢ ɡɚɬɜɨɪɚɦɢ, ɜɨ ɢɡɛɟɠɚɧɢɟ 

ɩɪɨɧɢɤɧɨɜɟɧɢɹ ɩɚɪɚ ɜ ɰɟɯ. Ɂɚɫɵɩɤɚ ɝɢɞɪɨɡɚɬɜɨɪɚ ɩɟɫɤɨɦ ɢɥɢ ɨɩɢɥɤɚɦɢ 

ɡɚɩɪɟɳɟɧɚ. 

ɉɨɞɚɱɚ ɩɚɪɚ ɜ ɤɚɦɟɪɵ ɩɪɨɢɡɜɨɞɢɬɫɹ ɬɨɥɶɤɨ ɫ ɪɚɡɪɟɲɟɧɢɹ ɦɚɫɬɟɪɚ 

ɫɦɟɧɵ ɢɥɢ ɧɚɱɚɥɶɧɢɤɚ ɰɟɯɚ. 

Ɂɚɝɪɭɡɤɚ ɢ ɜɵɝɪɭɡɤɚ ɮɨɪɦ ɫ ɢɡɞɟɥɢɹɦɢ ɜ ɤɚɦɟɪɵ ɩɪɨɢɡɜɨɞɢɬɫɹ 

ɦɨɫɬɨɜɵɦɢ ɤɪɚɧɚɦɢ. ɇɚɯɨɠɞɟɧɢɟ ɥɸɞɟɣ ɜ ɤɚɦɟɪɟ, ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɷɬɢɯ 

ɨɩɟɪɚɰɢɣ ɡɚɩɪɟɳɟɧɨ [31]. 

ɋɬɪɨɩɨɜɤɚ ɤɪɵɲɤɢ ɹɦɧɨɣ ɤɚɦɟɪɵ, ɮɨɪɦ ɫ ɢɡɞɟɥɢɹɦɢ ɜ ɧɟɣ 

ɜɵɩɨɥɧɹɟɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢɦɢ ɬɪɚɜɟɪɫɚɦɢ. ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɞɚɧɧɵɯ 

ɨɩɟɪɚɰɢɣ ɡɚɩɪɟɳɚɟɬɫɹ ɫɬɨɹɬɶ ɧɚ ɡɚɫɬɪɨɩɨɜɚɧɧɨɣ ɤɪɵɲɤɟ ɹɦɧɨɣ ɤɚɦɟɪɵ, 

ɫɩɭɫɤɚɬɶɫɹ ɜ ɹɦɧɭɸ ɤɚɦɟɪɭ, ɧɚɯɨɞɢɬɶɫɹ ɧɚ ɩɭɬɢ ɩɨɞɴёɦɚ ɮɨɪɦ ɫ ɢɡɞɟɥɢɹɦɢ 

ɢɡ ɤɚɦɟɪ. 

ɉɨ ɩɟɪɢɦɟɬɪɭ ɹɦɧɚɹ ɤɚɦɟɪɚ ɨɛɨɪɭɞɭɟɬɫɹ ɫɬɚɰɢɨɧɚɪɧɵɦɢ 

ɦɟɬɚɥɥɢɱɟɫɤɢɦɢ ɩɥɨɳɚɞɤɚɦɢ ɜɵɫɨɬɨɣ ɛɨɥɟɟ 1 ɦɟɬɪɚ, ɫ ɥɟɫɬɧɢɰɚɦɢ 

Ⱦɥɹ ɪɟɦɨɧɬɧɵɯ ɢ ɨɱɢɫɬɧɵɯ ɪɚɛɨɬ ɜ ɤɚɦɟɪɚɯ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɥɟɫɬɧɢɰɵ 

ɧɚ ɫɬɟɧɤɚɯ ɤɚɦɟɪɵ. 
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Ɋɟɦɨɧɬɧɵɟ ɪɚɛɨɬɵ ɜ ɹɦɧɵɯ ɤɚɦɟɪɚɯ ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɹɬɶ ɜ 

ɫɩɟɰɨɞɟɠɞɟ ɢ ɫɩɟɰɨɛɭɜɢ. 

ɋɤɥɚɞɵ ɝɨɬɨɜɨɣ ɩɪɨɞɭɤɰɢɢ 

ȼ ɡɨɧɟ ɪɚɛɨɬɵ ɝɪɭɡɨɩɨɞɴёɦɧɵɯ ɦɟɯɚɧɢɡɦɨɜ ɜɵɜɟɲɟɧɵ ɫɯɟɦɵ 

ɫɬɪɨɩɨɜɤɢ ɢ ɫɤɥɚɞɢɪɨɜɚɧɢɹ ɢɡɞɟɥɢɣ. 

ȼɵɫɨɬɚ ɲɬɚɛɟɥɟɣ ɝɨɬɨɜɵɯ ɢɡɞɟɥɢɣ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜ ɩɪɨɟɤɬɧɨɦ 

ɩɨɥɨɠɟɧɢɢ, ɧɟ ɩɪɟɜɵɲɚɟɬ 2 ɦ. 

ɋɤɥɚɞɢɪɨɜɚɧɢɟ ɝɨɬɨɜɨɣ ɩɪɨɞɭɤɰɢɢ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜɧɟ ɩɭɬɟɣ ɞɜɢɠɟɧɢɹ 

ɤɪɚɧɨɜ [28, 29]. 

ɗɤɨɥɨɝɢя 

Ɉɬɯɨɞɵ ɠɟɥɟɡɨɛɟɬɨɧɧɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɦɨɝɭɬ ɨɤɚɡɵɜɚɬɶ 

ɧɟɢɡɝɥɚɞɢɦɵɣ ɜɪɟɞ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɟ. ȿɠɟɝɨɞɧɨ ɞɥɹ ɫɤɥɚɞɢɪɨɜɚɧɢɹ 

ɬɜёɪɞɵɯ ɨɬɯɨɞɨɜ ɠɟɥɟɡɨɛɟɬɨɧɧɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɬɪɟɛɭɸɬɫɹ ɬɵɫɹɱɢ ɝɟɤɬɚɪ 

ɡɟɦɥɢ, ɤɨɬɨɪɚɹ ɜ ɞɚɥɶɧɟɣɲɟɦ ɫɬɚɧɨɜɢɬɫɹ ɧɟɩɪɢɝɨɞɧɨɣ ɞɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ 

ɢɧɵɯ ɰɟɥɹɯ. ɉɵɥɟɜɢɞɧɵɟ ɠɟ ɨɬɯɨɞɵ ɠɟɥɟɡɨɛɟɬɨɧɧɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ, 

ɩɨɩɚɜ ɜ ɜɨɡɞɭɲɧɭɸ ɫɪɟɞɭ, ɦɨɝɭɬ ɧɟɝɚɬɢɜɧɨ ɜɨɡɞɟɣɫɬɜɨɜɚɬɶ ɧɚ ɞɵɯɚɬɟɥɶɧɵɟ 

ɫɢɫɬɟɦɵ ɥɸɞɟɣ ɢ ɠɢɜɨɬɧɵɯ, ɱɬɨ ɬɚɤɠɟ ɧɟɨɛɯɨɞɢɦɨ ɩɪɟɞɨɬɜɪɚɬɢɬɶ.  

ɋɨɯɪɚɧɟɧɢɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ ɱɢɫɬɨɬɟ ɩɪɢ ɫɨɜɪɟɦɟɧɧɵɯ ɦɚɫɲɬɚɛɚɯ 

ɩɪɨɢɡɜɨɞɫɬɜɚ ɩɪɨɞɭɤɰɢɢ ɹɜɥɹɟɬɫɹ ɧɟɨɛɯɨɞɢɦɵɦ ɢ ɜɚɠɧɵɦ ɦɟɪɨɩɪɢɹɬɢɟɦ. ȼ 

ɰɟɯɟ ɪɚɡɪɚɛɨɬɚɧɵ ɤɨɦɩɥɟɤɫɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 

ɨɬ ɜɨɡɞɟɣɫɬɜɢɣ ɩɵɥɢ ɢ ɬɜёɪɞɵɯ ɨɬɯɨɞɨɜ ɩɪɨɢɡɜɨɞɫɬɜɚ. 

Ⱦɥɹ ɡɚɳɢɬɵ ɚɬɦɨɫɮɟɪɵ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɰɢɤɥɨɧɵ ɢ ɷɥɟɤɬɪɨɮɢɥɶɬɪɵ, 

ɤɨɬɨɪɵɟ ɭɥɚɜɥɢɜɚɸɬ ɩɵɥɟɜɢɞɧɵɟ ɱɚɫɬɢɰɵ ɰɟɦɟɧɬɚ. 

ɂɡɞɟɥɢɹ, ɧɟ ɩɪɨɲɟɞɲɢɟ ɩɪɢёɦɨɱɧɵɣ ɤɨɧɬɪɨɥɶ, ɚ ɬɚɤɠɟ ɨɬɯɨɞɵ 

ɢɫɩɵɬɚɧɢɣ ɢɡɞɟɥɢɣ ɨɬɩɪɚɜɥɹɸɬɫɹ ɧɚ ɡɚɜɨɞ ɧɟɤɨɧɞɢɰɢɨɧɧɨɝɨ ɛɟɬɨɧɚ ɞɥɹ 

ɞɚɥɶɧɟɣɲɟɣ ɩɟɪɟɪɚɛɨɬɤɢ ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ ɦɟɧɟɟ ɨɬɜɟɬɫɬɜɟɧɧɵɯ 

ɫɨɨɪɭɠɟɧɢɹɯ. 
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Ɉɬɯɨɞɵ ɚɪɦɚɬɭɪɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ, ɚ ɬɚɤɠɟ ɚɪɦɚɬɭɪɚ, ɢɡɜɥɟɱёɧɧɚɹ ɢɡ 

ɧɟɤɨɧɞɢɰɢɨɧɧɵɯ ɢɡɞɟɥɢɣ ɞɨɫɬɚɜɥɹɸɬɫɹ ɧɚ ɩɪɟɞɩɪɢɹɬɢɟ ȼɌɈɊɑȿɊɆȿɌɚ ɞɥɹ 

ɩɟɪɟɪɚɛɨɬɤɢ. 

Ɍɟɯɧɢɱɟɫɤɚɹ ɜɨɞɚ ɩɨɫɥɟ ɨɱɢɫɬɤɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɨɜɬɨɪɧɨ. 

ɋɚɦɨ ɩɪɟɞɩɪɢɹɬɢɟ ɪɚɫɩɨɥɨɠɟɧɨ ɧɚ ɨɤɪɚɢɧɟ ɝɨɪɨɞɚ ɫ ɩɨɞɜɟɬɪɟɧɧɨɣ 

ɫɬɨɪɨɧɵ ɢ ɨɬɞɚɥɟɧɨ ɨɬ ɠɢɥɨɝɨ ɪɚɣɨɧɚ ɫɚɧɢɬɚɪɧɨ-ɡɚɳɢɬɧɨɣ ɡɨɧɨɣ ɲɢɪɢɧɨɣ 

100 ɦɟɬɪɨɜ. 
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ɁȺɄɅɘɑȿɇɂȿ 

 

ȼ ɯɨɞɟ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬɵ ɛɵɥɚ ɩɪɢɧɹɬɚ ɫɨɜɪɟɦɟɧɧɚɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ 

ɫɯɟɦɚ ɩɪɨɢɡɜɨɞɫɬɜɚ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɢɡɞɟɥɢɣ, ɜ ɱɚɫɬɧɨɫɬɢ ɞɨɪɨɠɧɵɯ ɩɥɢɬ: 

1. Ȼɵɥɨ ɩɪɢɦɟɧɟɧɨ ɜɵɫɨɤɨɬɟɯɧɨɥɨɝɢɱɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, 

ɢɫɩɨɥɶɡɨɜɚɧɵ ɤɚɱɟɫɬɜɟɧɧɵɟ ɫɵɪɶɟɜɵɟ ɦɚɬɟɪɢɚɥɵ ɢ ɷɮɮɟɤɬɢɜɧɵɟ ɞɨɛɚɜɤɢ, 

ɱɬɨ ɩɨɡɜɨɥɢɬ ɩɨɥɭɱɢɬɶ ɩɪɨɞɭɤɰɢɸ ɫ ɜɵɫɨɤɢɦ ɩɨɤɚɡɚɬɟɥɟɦ ɞɨɥɝɨɜɟɱɧɨɫɬɢ;  

2.  Ⱦɟɬɚɥɶɧɨ ɢɡɭɱɟɧɵ ɩɪɨɰɟɫɫɵ, ɩɪɨɢɫɯɨɞɹɳɢɟ ɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ 

ɞɨɪɨɠɧɵɯ ɩɥɢɬ, ɢ ɫɩɥɚɧɢɪɨɜɚɧɵ ɦɟɬɨɞɵ ɤɨɧɬɪɨɥɹ ɤɚɱɟɫɬɜɚ ɩɪɨɞɭɤɰɢɢ ɧɚ 

ɜɫɟɯ ɷɬɚɩɚɯ ɟё ɩɪɨɢɡɜɨɞɫɬɜɚ;  

3. ɉɪɟɞɭɫɦɨɬɪɟɧɵ ɦɟɬɨɞɵ ɨɯɪɚɧɵ ɬɪɭɞɚ ɢ ɡɚɳɢɬɵ ɨɤɪɭɠɚɸɳɟɣ 

ɫɪɟɞɵ ɨɬ ɡɚɝɪɹɡɧɟɧɢɣ; 

4. ɋ ɭɜɟɪɟɧɧɨɫɬɶɸ ɦɨɠɧɨ ɫɤɚɡɚɬɶ, ɱɬɨ ɩɪɢ ɜɵɛɨɪɟ ɞɨɪɨɠɧɵɯ ɩɥɢɬ 

ɜɡɚɦɟɧ ɚɫɮɚɥɶɬɨɛɟɬɨɧɧɵɯ ɫɦɟɫɟɣ, ɡɧɚɱɢɬɟɥɶɧɨ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɞɨɥɝɨɜɟɱɧɨɫɬɶ 

ɞɨɪɨɠɧɵɯ ɩɨɤɪɵɬɢɣ, ɭɩɪɨɳɚɟɬɫɹ ɢɯ ɪɟɦɨɧɬ, ɚ ɫɥɟɞɨɜɚɬɟɥɶɧɨ ɢ ɫɧɢɠɚɸɬɫɹ 

ɨɛɳɢɟ ɡɚɬɪɚɬɵ ɧɚ ɭɫɬɪɨɣɫɬɜɨ ɞɨɪɨɠɧɨɝɨ ɩɨɥɨɬɧɚ;  

5. ɇɨɦɟɧɤɥɚɬɭɪɚ ɞɨɪɨɠɧɵɯ ɩɥɢɬ  ɞɨɫɬɚɬɨɱɧɨ ɲɢɪɨɤɚ, ɱɬɨ ɩɨɡɜɨɥɢɬ 

ɜɟɫɶɦɚ ɜɚɪɢɚɬɢɜɧɨ ɢɯ ɩɪɢɦɟɧɹɬɶ.  

ɂɫɯɨɞɹ ɢɡ ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɵɯ ɜɵɜɨɞɨɜ, ɦɨɠɧɨ ɫɤɚɡɚɬɶ, ɱɬɨ 

ɩɪɨɢɡɜɨɞɫɬɜɨ ɞɨɪɨɠɧɵɯ ɩɥɢɬ ɹɜɥɹɟɬɫɹ ɜɟɫɶɦɚ ɩɟɪɫɩɟɤɬɢɜɧɵɦ ɢ 

ɜɨɫɬɪɟɛɨɜɚɧɧɵɦ.  
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График режима тепловлажностной обработки железобетонных
дорожных плит

Режим работы камеры ТВО

Предварительная выдержка при
20 °C 2ч
Подъем температуры в камере с
20 ° С до 45 ° С 1 ч

Подъем температуры в камере с
45 °С до 70 °С 1ч

Изотермический прогрев изделий
при 70 °С 5ч

Снижение температуры в камере
с 70 °С до 55 °С 1ч

Снижение температуры в камере
с 55 °С до 20 °С 1ч

Температура изотермического
прогрева 70 °С
Скорость подъема температуры
25 °С/час

Режим ТВО дорожных плит
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Схема складирования и строповки дорожных плит

Не
 б

ол
ее

 2
м

Не более 90°
Строповка

Изделие стропуют за 4 монтажные
петли

Для строповки изпользуются канаты
14-Г-В-К-Н-Т-Р-1370
ГОСТ 2688-80

Складирование

Изделия складируют штабелями
высотой не более 2м

Каждое новое изделие
устанавливают на деревянные
прокладки, установленные на
изделии ниже

Штабелирование производят
грузозахватными механизмами

Разрывное усилие каната
86700 Н

Схема складирования и строповки
дорожных плит
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