
Ɏɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɚɜɬɨɧɨɦɧɨɟ 
ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ ɭɱɪɟɠɞɟɧɢɟ 

ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ 
«ɋɂȻɂɊɋɄɂɃ ɎȿȾȿɊȺɅɖɇɕɃ ɍɇɂȼȿɊɋɂɌȿɌ» 

ɉɨɥɢɬɟɯɧɢɱɟɫɤɢɣ ɢɧɫɬɢɬɭɬ 
ɢɧɫɬɢɬɭɬ 

Ɍɟɩɥɨɬɟɯɧɢɤɢ ɢ ɝɢɞɪɨɝɚɡɨɞɢɧɚɦɢɤɢ 
ɤɚɮɟɞɪɚ 

 

 

 
ɍɌȼȿɊɀȾȺɘ                     
Ɂɚɜɟɞɭɸɳɢɣ ɤɚɮɟɞɪɨɣ 

                                                                                   _______                  ȼ.Ⱥ. Ʉɭɥɚɝɢɧ 
 ɩɨɞɩɢɫɶ                    ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ  
«_____» ____________2021 ɝ. 

 

 

ɆȺȽɂɋɌȿɊɋɄȺə ȾɂɋɋȿɊɌȺɐɂə 

 
ɆȿɌɈȾɂɄȺ ɊȺɋɑȿɌȺ ɂ ɈɐȿɇɄȺ ɉɈɌȿɊɖ ɌȿɉɅɈɌɕ ɑȿɊȿɁ 

ɌȿɉɅɈɂɁɈɅəɐɂɈɇɇɕȿ ɄɈɇɋɌɊɍɄɐɂɂ ɌȿɉɅɈȼɕɏ ɋȿɌȿɃ 
ɬɟɦɚ 

13.04.01 Ɍɟɩɥɨɷɧɟɪɝɟɬɢɤɚ ɢ ɬɟɩɥɨɬɟɯɧɢɤɚ 
ɤɨɞ ɢ ɧɚɢɦɟɧɨɜɚɧɢɟ ɧɚɩɪɚɜɥɟɧɢɹ  

13.04.01.01 ɗɧɟɪɝɟɬɢɤɚ ɬɟɩɥɨɬɟɯɧɨɥɨɝɢɣ 
ɤɨɞ ɢ ɧɚɢɦɟɧɨɜɚɧɢɟ ɦɚɝɢɫɬɟɪɫɤɨɣ ɩɪɨɝɪɚɦɦɵ 

 

 

ɇɚɭɱɧɵɣ ɪɭɤɨɜɨɞɢɬɟɥɶ   _________   ɩɪɨɮ.,    ɞ-ɪ. ɬɟɯɧ. ɧɚɭɤ    Ⱥ.ɉ. ɋɤɭɪɚɬɨɜ 
                                  ɩɨɞɩɢɫɶ, ɞɚɬɚ   ɞɨɥɠɧɨɫɬɶ,        ɭɱɟɧɚɹ ɫɬɟɩɟɧɶ   ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ  

ȼɵɩɭɫɤɧɢɤ                       _________                                               ɂ.ȼ. ɋɨɪɨɤɢɧ 
                                  ɩɨɞɩɢɫɶ, ɞɚɬɚ                                         ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

Ɋɟɰɟɧɡɟɧɬ                         _________    ɩɪɨɮ.,   ɞ-ɪ. ɬɟɯɧ. ɧɚɭɤ    ɘ.Ʌ. Ʌɢɩɨɜɤɚ               
ɩ                                                    ɩɨɞɩɢɫɶ,ɞɚɬɚ    ɞɨɥɠɧɨɫɬɶ       ɭɱɟɧɚɹ ɫɬɟɩɟɧɶ    ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 
                                             

                                  
 

 

 

Ʉɪɚɫɧɨɹɪɫɤ 2021 
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Ɏɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɚɜɬɨɧɨɦɧɨɟ 
ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ ɭɱɪɟɠɞɟɧɢɟ 

ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ 
«ɋɂȻɂɊɋɄɂɃ ɎȿȾȿɊȺɅɖɇɕɃ ɍɇɂȼȿɊɋɂɌȿɌ» 

ɉɨɥɢɬɟɯɧɢɱɟɫɤɢɣ ɢɧɫɬɢɬɭɬ 
ɢɧɫɬɢɬɭɬ 

Ɍɟɩɥɨɬɟɯɧɢɤɢ ɢ ɝɢɞɪɨɝɚɡɨɞɢɧɚɦɢɤɢ 
ɤɚɮɟɞɪɚ 

 
 
 
ɍɌȼȿɊɀȾȺɘ                     
Ɂɚɜɟɞɭɸɳɢɣ ɤɚɮɟɞɪɨɣ 

                                                                                   _______                  ȼ.Ⱥ. Ʉɭɥɚɝɢɧ 
 ɩɨɞɩɢɫɶ                    ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ  
«_____» ____________2021 ɝ 

 

 

ɁȺȾȺɇɂȿ 

ɇȺ ȼɕɉɍɋɄɇɍɘ ɄȼȺɅɂɎɂɄȺɐɂɈɇɇɍɘ ɊȺȻɈɌɍ 

ɜ ɮɨɪɦɟ ɦɚɝɢɫɬɟɪɫɤɨɣ ɞɢɫɫɟɪɬɚɰɢɢ        
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ɋɬɭɞɟɧɬɭ: ɋɨɪɨɤɢɧɭ ɂɜɚɧɭ ȼɥɚɞɢɦɢɪɨɜɢɱɭ  

Ƚɪɭɩɩɚ Ɏɗ19-01Ɇ        

ɇɚɩɪɚɜɥɟɧɢɟ (ɫɩɟɰɢɚɥɶɧɨɫɬɶ) 13.04.01 «Ɍɟɩɥɨɷɧɟɪɝɟɬɢɤɚ ɢ ɬɟɩɥɨɬɟɯɧɢɤɚ»  

Ɍɟɦɚ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ: «Ɇɟɬɨɞɢɤɚ ɪɚɫɱɟɬɚ ɢ ɨɰɟɧɤɚ 
ɩɨɬɟɪɶ ɬɟɩɥɨɬɵ ɱɟɪɟɡ ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ ɬɟɩɥɨɜɵɯ ɫɟɬɟɣ»  

ɍɬɜɟɪɠɞɟɧɚ ɩɪɢɤɚɡɨɦ ɩɨ ɭɧɢɜɟɪɫɢɬɟɬɭ № 17023/ɫ ɨɬ 03.10.2019. 
Ɋɭɤɨɜɨɞɢɬɟɥɶ ȼɄɊ: Ⱥ.ɉ. ɋɤɭɪɚɬɨɜ ɞ–ɪ ɬɟɯɧ. ɧɚɭɤ, ɩɪɨɮɟɫɫɨɪ ɤɚɮɟɞɪɵ 
ɌɌɢȽȽȾ ɉɂ ɋɎɍ 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ȼɄɊ: 1) ɉɪɚɜɢɥɚ ɢ ɧɨɪɦɵ (ɋɉ, ɋɇɢɉ) ɩɨ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ ɬɟɩɥɨɜɨɣ ɢɡɨɥɹɰɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɬɟɩɥɨɩɪɨɜɨɞɨɜ; 
2) ɇɚɭɱɧɨ-ɬɟɯɧɢɱɟɫɤɢɟ ɩɭɛɥɢɤɚɰɢɢ ɩɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ ɢ ɪɚɫɱɟɬɭ___ 
ɤɨɧɫɬɪɭɤɰɢɣ ɬɟɩɥɨɜɵɯ ɫɟɬɟɣ; 3) Ɍɟɩɥɨɮɢɡɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɫɨɜɪɟɦɟɧɧɵɯ 
ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ; 4) ɋɨɜɪɟɦɟɧɧɵɟ ɚɧɚɥɢɬɢɱɟɫɤɢɟ ɢ ɱɢɫɥɟɧɧɵɟ 
ɦɟɬɨɞɵ ɪɚɫɱɟɬɚ ɬɟɩɥɨɨɛɦɟɧɚ ɬɟɩɥɨɬɪɭɛɨɩɪɨɜɨɞɨɜ. _______________________  
ɉɟɪɟɱɟɧɶ ɪɚɡɞɟɥɨɜ ȼɄɊ: 1). Ⱥɤɬɭɚɥɶɧɨɟ ɫɨɫɬɨɹɧɢɟ ɬɟɯɧɨɥɨɝɢɣ ɨɩɪɟɞɟɥɟɧɢɹ 
ɬɟɩɥɨɜɵɯ ɩɨɬɟɪɶ; 2). Ɇɟɬɨɞɢɤɚ ɨɩɪɟɞɟɥɟɧɢɹ ɬɟɩɥɨɜɵɯ ɩɨɬɟɪɶ ɜ ɫɟɬɹɯ 
ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ; 3) Ⱥɧɚɥɢɡ ɜɥɢɹɧɢɹ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɮɚɤɬɨɪɨɜ ɧɚ ɬɟɩɥɨɜɵɟ 
ɩɨɬɟɪɢ 
ɬɪɭɛɨɩɪɨɜɨɞɨɦ._____________________________________________________ 
ɉɪɟɡɟɧɬɚɰɢɹ ɦɚɬɟɪɢɚɥɚ (ɪɢɫɭɧɤɢ, ɝɪɚɮɢɤɢ, ɬɚɛɥɢɰɵ ɢ ɞɪ.) ɜ ɜɢɞɟ ɫɥɚɣɞɨɜ.  

 

 

 

 

 

Ɋɭɤɨɜɨɞɢɬɟɥɶ ȼɄɊ                     ____________   _____Ⱥ.ɉ. ɋɤɭɪɚɬɨɜ____  

                                                                      ɩɨɞɩɢɫɶ                   ɢɧɢɰɢɚɥɵ ɢ ɮɚɦɢɥɢɹ  

Ɂɚɞɚɧɢɟ ɩɪɢɧɹɥ ɤ ɢɫɩɨɥɧɟɧɢɸ ____________   _____ɂ.ȼ. ɋɨɪɨɤɢɧ____   

                                                            ɩɨɞɩɢɫɶ           ɢɧɢɰɢɚɥɵ ɢ ɮɚɦɢɥɢɹ ɫɬɭɞɟɧɬɚ 

«26»    01    2020 ɝ. 
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ɊȿɎȿɊȺɌ 

Ɇɚɝɢɫɬɟɪɫɤɚɹ ɞɢɫɫɟɪɬɚɰɢɹ ɩɨ ɬɟɦɟ «Ɇɟɬɨɞɢɤɚ ɪɚɫɱɟɬɚ ɢ ɨɰɟɧɤɚ ɩɨɬɟɪɶ 

ɬɟɩɥɨɬɵ ɱɟɪɟɡ ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ ɬɟɩɥɨɜɵɯ ɫɟɬɟɣ» ɫɨɞɟɪɠɢɬ 63 

ɫɬɪɚɧɢɰɵ ɬɟɤɫɬɨɜɨɝɨ ɞɨɤɭɦɟɧɬɚ ɜɤɥɸɱɚɹ 12 ɢɥɥɸɫɬɪɚɰɢɢ, 8 ɬɚɛɥɢɰ, 36 

ɮɨɪɦɭɥ, 60 ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ. 

ɌȿɉɅɈȼɕȿ ɋȿɌɂ, ɊȺȻɈɑȿȿ ɌȿɅɈ, ɌȿɉɅɈȼɕȿ ɉɈɌȿɊɂ, 

ɌȿɉɅɈɉɊɈȼɈȾɇɈɋɌɖ, ɗɇȿɊȽȿɌɂɄȺ, ɉɈɌɊȿȻɂɌȿɅɂ, ɌȿɉɅɈ. 

ɐɟɥɶ ɪɚɛɨɬɵ – ɢɫɫɥɟɞɨɜɚɧɢɟ ɦɟɬɨɞɢɤ ɪɚɫɱɟɬɚ ɢ ɨɰɟɧɤɢ ɩɨɬɟɪɶ ɬɟɩɥɨɬɵ 

ɱɟɪɟɡ ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ ɬɟɩɥɨɜɵɯ ɫɟɬɟɣ ɞɥɹ 

ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ ɫɭɳɟɫɬɜɭɸɳɢɯ ɬɟɯɧɨɥɨɝɢɣ ɚɧɚɥɢɡɚ ɬɟɩɥɨɜɵɯ ɩɨɬɟɪɶ. 

ɉɪɨɜɟɞɟɧ ɚɧɚɥɢɡ ɬɟɨɪɟɬɢɱɟɫɤɢɯ ɞɚɧɧɵɯ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɬɟɩɥɨɜɵɯ 

ɩɨɬɟɪɶ ɜ ɬɪɭɛɨɩɪɨɜɨɞɚɯ ɪɚɡɥɢɱɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ. 

ɍɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɚ ɦɟɬɨɞɢɤɚ ɨɩɪɟɞɟɥɟɧɢɹ ɬɟɩɥɨɜɵɯ ɩɨɬɟɪɶ ɜ ɫɟɬɹɯ 

ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ, ɩɨɡɜɨɥɹɸɳɚɹ ɭɱɢɬɵɜɚɬɶ ɧɟ ɬɨɥɶɤɨ ɫɩɨɫɨɛɵ ɩɪɨɤɥɚɞɤɢ ɢ 

ɤɨɧɮɢɝɭɪɚɰɢɸ ɬɪɭɛɨɩɪɨɜɨɞɨɜ, ɧɨ ɬɚɤɠɟ ɢɡɦɟɧɟɧɢɟ ɬɟɩɥɨɡɚɳɢɬɧɵɯ ɫɜɨɣɫɬɜ 

ɢɡɨɥɹɰɢɢ ɜ ɩɪɨɰɟɫɫɟ ɟɟ ɷɤɫɩɥɭɚɬɚɰɢɢ. 

ɉɪɨɜɟɞɟɧ ɫɪɚɜɧɢɬɟɥɶɧɵɣ ɚɧɚɥɢɡ ɜɥɢɹɧɢɹ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɮɚɤɬɨɪɨɜ 

ɧɚ ɜɟɥɢɱɢɧɭ ɬɟɩɥɨɜɵɯ ɩɨɬɟɪɶ ɬɪɭɛɨɩɪɨɜɨɞɨɦ, ɚ ɬɚɤɠɟ ɞɚɧɵ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ 

ɨɩɬɢɦɢɡɚɰɢɢ ɬɟɩɥɨɜɵɯ ɩɨɬɟɪɶ ɱɟɪɟɡ ɬɟɩɥɨɢɡɨɥɹɰɢɸ ɜɵɛɪɚɧɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ 

ɜɨɞɹɧɨɣ ɫɟɬɢ. 
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ȼȼȿȾȿɇɂȿ 

Ɍɟɩɥɨɜɵɟ ɩɨɬɟɪɢ ɱɟɪɟɡ ɫɬɟɧɤɢ ɬɪɭɛɨɩɪɨɜɨɞɚ ɨɬɪɚɠɚɸɬ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 

ɩɟɪɟɞɚɱɢ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɨɬ ɢɫɬɨɱɧɢɤɚ ɬɟɩɥɚ ɤ ɩɨɬɪɟɛɢɬɟɥɸ, ɧɚɞɟɠɧɨɫɬɶ 

ɪɚɛɨɬɵ ɬɪɭɛɨɩɪɨɜɨɞɚ ɢ ɟɝɨ ɬɟɯɧɢɱɟɫɤɨɟ ɫɨɫɬɨɹɧɢɟ [1]. 

ɋɭɳɟɫɬɜɭɸɳɢɟ ɬɟɯɧɨɥɨɝɢɢ ɤɨɧɬɪɨɥɹ ɬɟɩɥɨɜɵɯ ɩɨɬɟɪɶ ɧɟ ɩɨɡɜɨɥɹɸɬ 

ɷɮɮɟɤɬɢɜɧɨ ɢ ɫɜɨɟɜɪɟɦɟɧɧɨ ɜɵɹɜɥɹɬɶ ɨɩɚɫɧɵɟ ɭɱɚɫɬɤɢ ɬɟɩɥɨɜɵɯ ɫɟɬɟɣ, 

ɤɨɬɨɪɵɟ ɜ ɞɚɥɶɧɟɣɲɟɦ ɜɥɢɹɸɬ ɧɚ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɩɟɪɟɞɚɱɢ ɬɟɩɥɚ 

ɩɨɬɪɟɛɢɬɟɥɹɦ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɭɜɟɥɢɱɟɧɢɸ ɧɚɝɪɭɡɤɢ ɧɚ ɢɫɬɨɱɧɢɤɢ ɬɟɩɥɚ ɢɥɢ 

ɚɜɚɪɢɹɦ [2]. ɉɪɨɛɥɟɦɚ ɫɜɨɟɜɪɟɦɟɧɧɨɝɨ ɨɩɪɟɞɟɥɟɧɢɹ ɧɟɷɮɮɟɤɬɢɜɧɵɯ ɭɱɚɫɬɤɨɜ 

ɬɟɩɥɨɜɵɯ ɫɟɬɟɣ ɚɤɬɭɚɥɶɧɚ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ. 

Ɍɟɩɥɨɜɵɟ ɩɨɬɟɪɢ ɜ ɬɪɭɛɨɩɪɨɜɨɞɚɯ ɩɪɢ ɩɟɪɟɞɚɱɟ ɢ ɪɚɫɩɪɟɞɟɥɟɧɢɢ 

ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɜ ɫɟɬɹɯ ɫɨɫɬɨɹɬ ɢɡ: 

1) ɉɨɬɟɪɶ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ, ɜ ɫɥɟɞɫɬɜɢɢ ɭɬɟɱɟɤ ɫɚɦɨɝɨ ɬɟɩɥɨɧɨɫɢɬɟɥɹ; 

2) ɉɨɬɟɪɶ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ ɱɟɪɟɡ ɢɡɨɥɹɰɢɨɧɧɵɟ ɤɨɪɨɛɵ 

ɬɪɭɛɨɩɪɨɜɨɞɨɜ. 

Ȼɨɥɶɲɚɹ ɞɨɥɹ ɩɨɬɟɪɶ ɬɟɩɥɚ ɫɜɹɡɚɧɚ ɫ ɧɨɪɦɚɬɢɜɧɵɦɢ ɭɬɟɱɤɚɦɢ 

ɬɟɩɥɨɧɨɫɢɬɟɥɹ, ɚ ɢɦɟɧɧɨ: ɱɟɪɟɡ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɫɥɢɜɵ ɫɪɟɞɫɬɜɚɦɢ 

ɚɜɬɨɦɚɬɢɡɚɰɢɢ, ɩɨɬɟɪɢ ɱɟɪɟɡ ɧɟɩɥɨɬɧɨɫɬɢ ɜ ɚɪɦɚɬɭɪɟ, ɬɪɭɛɨɩɪɨɜɨɞɚɯ ɢ ɞɪɭɝɢɟ 

ɭɬɟɱɤɢ ɫɟɬɟɜɨɣ ɜɨɞɵ, ɤɨɬɨɪɵɟ ɜɨɡɧɢɤɚɸɬ ɜ ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɬɪɭɛɨɩɪɨɜɨɞɨɜ [3]. 

ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɩɨɬɟɪɢ ɬɟɩɥɚ ɱɟɪɟɡ ɢɡɨɥɹɰɢɨɧɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ 

ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɜ ɫɟɬɹɯ ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɨɝɨ ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ ɧɟɫɭɬ ɜ ɫɟɛɟ ɛɨɥɟɟ 

ɫɟɪɶɟɡɧɵɟ ɩɪɨɛɥɟɦɵ ɜ ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɷɬɨ ɫɜɹɡɚɧɨ ɫ ɬɟɦ, ɱɬɨ ɨɰɟɧɢɬɶ 

ɬɚɤɢɟ ɩɨɬɟɪɢ ɞɨɫɬɚɬɨɱɧɨ ɫɥɨɠɧɨ. ɋɥɨɠɧɨɫɬɶ ɩɪɨɜɟɞɟɧɢɹ ɚɧɚɥɢɡɚ ɬɟɩɥɨɩɨɬɟɪɶ   

ɜɵɡɜɚɧɚ ɬɚɤɢɦɢ ɮɚɤɬɨɪɚɦɢ, ɤɚɤ ɱɚɫɬɢɱɧɨɟ ɢɥɢ ɩɨɥɧɨɟ ɪɚɡɪɭɲɟɧɢɟ ɢɡɨɥɹɰɢɢ 

ɧɚ ɨɬɞɟɥɶɧɵɯ ɭɱɚɫɬɤɚɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ, ɟɟ ɞɟɮɨɪɦɚɰɢɹ, ɩɪɨɧɢɤɧɨɜɟɧɢɟ ɜɥɚɝɢ 
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ɜ ɤɚɧɚɥ ɢ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ ɫɥɨɣ ɢɡɨɥɹɰɢɢ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɢɡɦɟɧɟɧɢɸ 

ɜɟɥɢɱɢɧɵ ɤɨɷɮɮɢɰɢɟɧɬɚ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ ɢɡɨɥɹɰɢɨɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ [4]. 

Ɉɩɢɪɚɹɫɶ ɧɚ ɪɹɞ ɧɟɝɚɬɢɜɧɵɯ ɮɚɤɬɨɪɨɜ, ɜɨɡɧɢɤɚɸɳɢɯ ɜ ɩɪɨɰɟɫɫɟ 

ɷɤɫɩɥɭɚɬɚɰɢɢ, ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɮɚɤɬɢɱɟɫɤɢɟ ɬɟɩɥɨɡɚɳɢɬɧɵɟ 

ɫɜɨɣɫɬɜɚ ɢɡɨɥɹɰɢɨɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɡɧɚɱɢɬɟɥɶɧɨ ɨɬɥɢɱɚɸɬɫɹ ɨɬ ɫɩɪɚɜɨɱɧɵɯ 

ɡɧɚɱɟɧɢɣ. ȼɫɟ ɷɬɢ ɢɡɦɟɧɟɧɢɹ ɜ ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ ɬɪɭɛɨɩɪɨɜɨɞɨɜ 

ɜɵɡɵɜɚɸɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɭɱɢɬɵɜɚɬɶ ɢɡɦɟɧɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɨɜ 

ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ ɢɡɨɥɹɰɢɢ ɧɚ ɤɨɧɤɪɟɬɧɵɯ ɭɱɚɫɬɤɚɯ ɬɟɩɥɨɜɵɯ ɫɟɬɟɣ [5]. 

ɐɟɥɶɸ ɞɚɧɧɨɣ ɪɚɛɨɬɵ ɛɵɥɨ ɢɫɫɥɟɞɨɜɚɧɢɟ ɦɟɬɨɞɢɤ ɪɚɫɱɟɬɚ ɢ ɨɰɟɧɤɢ 

ɩɨɬɟɪɶ ɬɟɩɥɨɬɵ ɱɟɪɟɡ ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ ɜɨɞɹɧɵɯ ɫɟɬɟɣ ɞɥɹ 

ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ ɫɭɳɟɫɬɜɭɸɳɢɯ ɬɟɯɧɨɥɨɝɢɣ ɚɧɚɥɢɡɚ ɬɟɩɥɨɜɵɯ ɩɨɬɟɪɶ [6]. 
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1 ɋɭщɟɫɬɜɭɸщɢɟ ɦɟɬɨɞɢɤɢ ɨɩɪɟɞɟɥɟɧɢɹ ɭɞɟɥɶɧɵɯ ɬɟɩɥɨɜɵɯ ɩɨɬɟɪɶ 

ɱɟɪɟɡ ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɵɣ ɫɥɨɣ 

1.1 Ɉɫɨɛɟɧɧɨɫɬɢ ɩɪɢɦɟɧɹɟɦɵɯ ɦɟɬɨɞɢɤ  

ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɜ ɪɚɛɨɬɵ ɚɜɬɨɪɨɜ [7-9], ɦɨɠɧɨ ɭɬɜɟɪɠɞɚɬɶ ɨ ɬɨɦ, ɱɬɨ 

ɫɭɳɟɫɬɜɭɟɬ ɛɨɥɶɲɨɟ ɱɢɫɥɨ ɦɟɬɨɞɨɜ ɨɩɪɟɞɟɥɟɧɢɹ ɭɞɟɥɶɧɵɯ ɬɟɩɥɨɩɨɬɟɪɶ ɩɪɢ 

ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɟ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɨɬ ɢɫɬɨɱɧɢɤɚ ɤ ɤɨɧɟɱɧɨɦɭ ɩɨɬɪɟɛɢɬɟɥɸ 

ɗɮɮɟɤɬɢɜɧɨɫɬɶ ɷɬɢɯ ɦɟɬɨɞɨɜ ɫɜɹɡɚɧɚ ɫ ɜɨɡɦɨɠɧɨɣ ɩɨɝɪɟɲɧɨɫɬɶɸ ɜ ɪɚɫɱɟɬɟ 

ɬɟɩɥɨɜɵɯ ɩɨɬɟɪɶ ɜɫɥɟɞɫɬɜɢɟ ɧɟ ɩɨɥɧɨɝɨ ɭɱɟɬɚ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɢ 

ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɮɚɤɬɨɪɨɜ ɞɥɹ ɤɨɧɤɪɟɬɧɨɝɨ ɜɢɞɚ ɫɟɬɟɣ.  

Ʉɨɥɢɱɟɫɬɜɨ ɬɟɩɥɨɬɵ, ɤɨɬɨɪɨɟ ɭɯɨɞɢɬ ɱɟɪɟɡ ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɵɣ ɤɨɧɬɭɪ 

ɡɚɜɢɫɢɬ ɨɬ ɪɹɞɚ ɮɚɤɬɨɪɨɜ, ɬɚɤɢɯ ɤɚɤ: 

 Ɍɟɦɩɟɪɚɬɭɪɵ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ ɢ ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ; 

 Ɍɟɦɩɟɪɚɬɭɪɧɨɝɨ ɪɟɠɢɦɚ; 

 ɋɪɨɤɚ ɫɥɭɠɛɵ ɢ ɭɫɥɨɜɢɹ ɷɤɫɩɥɭɚɬɚɰɢɢ ɬɪɭɛɨɩɪɨɜɨɞɨɜ; 

 Ɇɚɬɟɪɢɚɥɨɜ, ɢɡ ɤɨɬɨɪɵɯ ɢɡɝɨɬɨɜɥɟɧɚ ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɚɹ 

ɤɨɧɫɬɪɭɤɰɢɹ; 

 ɉɪɨɬɹɠɟɧɧɨɫɬɢ ɬɪɭɛɨɩɪɨɜɨɞɨɜ; 

 Ɍɢɩɚ ɩɪɨɤɥɚɞɤɢ ɬɪɭɛɨɩɪɨɜɨɞɨɜ (ɩɨɞɡɟɦɧɚɹ, ɧɚɞɡɟɦɧɚɹ). 

ɋɭɳɟɫɬɜɭɟɬ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɚɹ ɨɰɟɧɤɚ ɬɟɩɥɨɜɵɯ ɩɨɬɟɪɶ, ɞɚɧɧɵɣ ɦɟɬɨɞ 

ɭɱɢɬɵɜɚɟɬ ɢɡɦɟɪɟɧɢɟ ɪɚɫɯɨɞɚ ɢ ɪɚɡɧɢɰɭ ɬɟɦɩɟɪɚɬɭɪɵ ɪɚɛɨɱɟɝɨ ɬɟɥɚ ɜ 

ɰɢɪɤɭɥɹɰɢɨɧɧɨɦ ɤɨɧɬɭɪɟ, ɤɨɬɨɪɵɣ ɫɨɫɬɨɢɬ, ɤɚɤ ɩɪɚɜɢɥɨ, ɢɡ ɩɪɹɦɨɣ ɢ 

ɨɛɪɚɬɧɨɣ ɥɢɧɢɢ. ɋɬɨɢɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɧɟɤɨɬɨɪɵɟ ɬɟɩɥɨɜɵɟ ɫɟɬɢ ɢɦɟɸɬ 

ɯɨɪɨɲɟɟ ɫɨɫɬɨɹɧɢɟ ɬɟɩɥɨɜɨɣ ɢɡɨɥɹɰɢɢ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɪɢ ɭɫɬɚɧɨɜɢɜɲɟɦɫɹ 

ɝɢɞɪɚɜɥɢɱɟɫɤɨɦ ɢ ɬɟɦɩɟɪɚɬɭɪɧɨɦ ɪɟɠɢɦɚɯ ɪɚɛɨɬɵ, ɬɟɩɥɨɜɵɟ ɩɨɬɟɪɢ 

ɦɢɧɢɦɚɥɶɧɵ ɢ ɫɨɫɬɚɜɥɹɸɬ ɨɤɨɥɨ 0,6 ºɋ ɧɚ ɨɞɢɧ ɤɢɥɨɦɟɬɪ [9-11]. Ⱦɚɧɧɵɣ 

ɮɚɤɬɨɪ ɹɜɥɹɟɬɫɹ ɫɟɪɶɟɡɧɵɦ ɨɝɪɚɧɢɱɢɬɟɥɟɦ ɜ ɩɪɨɜɟɞɟɧɢɢ ɚɧɚɥɢɡɨɜ ɬɟɩɥɨɜɵɯ 

ɩɨɬɟɪɶ, ɬɚɤ ɤɚɤ ɧɟɨɛɯɨɞɢɦɚɹ ɦɢɧɢɦɚɥɶɧɚɹ ɪɚɡɧɨɫɬɶ ɬɟɦɩɟɪɚɬɭɪ ɞɨɥɠɧɚ ɛɵɬɶ 



9 

 

 

8 ºɋ [12], ɱɬɨ ɞɟɥɚɟɬ ɦɚɤɫɢɦɚɥɶɧɭɸ ɞɥɢɧɭ ɰɢɪɤɭɥɹɰɢɨɧɧɨɝɨ ɤɨɧɬɭɪɚ 

ɨɪɢɟɧɬɢɪɨɜɨɱɧɨ 13 ɤɢɥɨɦɟɬɪɨɜ, ɩɪɨɜɟɞɟɧɢɟ ɢɫɩɵɬɚɧɢɣ ɧɚ ɬɚɤɢɯ ɤɨɪɨɬɤɢɯ 

ɭɱɚɫɬɤɚɯ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɧɚɪɭɲɟɧɢɸ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɪɟɠɢɦɚ. 

ɉɪɨɛɥɟɦɚ, ɫɜɹɡɚɧɧɚɹ ɫ ɧɟɨɛɯɨɞɢɦɨɫɬɶɸ ɨɬɤɥɸɱɟɧɢɹ ɩɨɬɪɟɛɢɬɟɥɟɣ, 

ɪɟɲɚɟɬɫɹ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɦɟɬɨɞɚ ɬɟɩɥɨɜɵɯ ɜɨɥɧ. ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ 

ɞɚɧɧɨɝɨ ɦɟɬɨɞɚ ɩɪɨɢɫɯɨɞɢɬ ɢɡɦɟɧɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɪɟɠɢɦɚ 

ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɪɟɠɢɦɚ ɬɟɩɥɨɢɫɬɨɱɧɢɤɚ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɫɨɡɞɚɧɢɸ 

ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɜɨɥɧ [13]. ɋɥɟɞɨɦ ɩɪɨɜɨɞɹɬɫɹ ɜɵɫɨɤɨɬɨɱɧɵɟ ɤɨɧɬɚɤɬɧɵɟ 

ɡɚɦɟɪɵ ɬɟɦɩɟɪɚɬɭɪɵ ɪɚɛɨɱɟɝɨ ɬɟɥɚ ɜ ɧɚɱɚɥɟ ɢ ɜ ɤɨɧɰɟ ɪɚɫɱɟɬɧɨɝɨ ɭɱɚɫɬɤɚ 

ɬɟɩɥɨɜɨɣ ɫɟɬɢ, ɚ ɬɚɤɠɟ ɮɢɤɫɢɪɭɟɬɫɹ ɜɧɭɬɪɟɧɧɢɣ ɞɢɚɦɟɬɪ ɬɪɭɛɨɩɪɨɜɨɞɚ ɢ 

ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɪɚɛɨɱɟɝɨ ɬɟɥɚ (ɬɟɩɥɨɧɨɫɢɬɟɥɹ).  

Ɍɚɤ ɠɟ ɫɭɳɟɫɬɜɭɟɬ ɤɨɧɬɚɤɬɧɵɣ ɫɩɨɫɨɛ ɨɩɪɟɞɟɥɟɧɢɹ ɬɟɩɥɨɜɵɯ ɩɨɬɟɪɶ, 

ɤɨɬɨɪɵɣ ɨɫɧɨɜɚɧ ɧɚ ɢɡɦɟɪɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɩɨɥɟɣ ɝɪɭɧɬɨɜɵɯ ɩɨɜɟɪɯɧɨɫɬɟɣ 

ɜɨɤɪɭɝ ɞɟɣɫɬɜɭɸɳɟɝɨ ɬɟɩɥɨɩɪɨɜɨɞɚ, ɩɪɢ ɤɨɬɨɪɨɦ ɩɨɬɟɪɢ ɬɟɩɥɚ ɨɩɪɟɞɟɥɹɸɬɫɹ 

ɩɨ ɢɡɜɟɫɬɧɵɦ ɫɨɨɬɧɨɲɟɧɢɹɦ [14]. Ⱦɚɧɧɵɣ ɫɩɨɫɨɛ ɢɦɟɟɬ ɪɹɞ ɧɟɞɨɫɬɚɬɤɨɜ, 

ɨɞɧɢɦ ɢɡ ɤɨɬɨɪɵɯ ɹɜɥɹɟɬɫɹ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɭɫɬɚɧɨɜɤɢ ɞɚɬɱɢɤɨɜ ɬɟɦɩɟɪɚɬɭɪɵ 

(ɬɟɪɦɨɩɚɪɵ) ɜ ɦɚɫɫɢɜɚɯ ɝɪɭɧɬɚ, ɞɚɧɧɵɣ ɫɩɨɫɨɛ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɜɫɤɪɵɬɢɟ 

ɩɪɨɥɨɠɟɧɧɵɯ ɩɨɞ ɡɟɦɥɟɣ ɬɟɩɥɨɬɪɚɫɫ. 

ɋ ɤɚɠɞɵɦ ɝɨɞɨɦ ɜɨɡɪɚɫɬɚɟɬ ɢɧɬɟɪɟɫ ɤ ɚɧɚɥɢɬɢɱɟɫɤɨɦɭ ɨɩɪɟɞɟɥɟɧɢɸ 

ɩɨɬɟɪɶ ɬɟɩɥɨɬɵ ɜ ɬɪɭɛɨɩɪɨɜɨɞɚɯ [15]. Ⱦɚɧɧɵɣ ɦɟɬɨɞ ɢɧɬɟɪɟɫɟɧ ɜɜɢɞɭ ɬɨɝɨ, ɱɬɨ 

ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɣ ɦɟɬɨɞ ɨɰɟɧɨɤ ɬɟɩɥɨɜɵɯ ɩɨɬɟɪɶ ɹɜɥɹɟɬɫɹ ɦɟɧɟɟ 

ɷɮɮɟɤɬɢɜɧɵɦ ɢ ɛɨɥɟɟ ɬɪɭɞɨɟɦɤɢɦ. 

ɉɨ ɩɪɢɜɟɞɟɧɧɵɦ ɜ [16] ɞɚɧɧɵɦ ɩɨɤɚɡɚɧɨ, ɱɬɨ ɧɚ ɩɪɚɤɬɢɤɟ, ɧɟɪɟɞɤɨ 

ɜɫɬɪɟɱɚɸɬɫɹ ɬɟɩɥɨɜɵɟ ɫɟɬɢ ɫ ɱɚɫɬɢɱɧɵɦ ɢɥɢ ɩɨɥɧɨɫɬɶɸ ɪɚɡɪɭɲɟɧɧɵɦ ɫɥɨɟɦ 

ɢɡɨɥɹɰɢɢ. ȼ ɫɨɜɪɟɦɟɧɧɨɣ ɥɢɬɟɪɚɬɭɪɟ, ɬɚɤɢɟ ɞɟɮɟɤɬɵ ɢɡɨɥɹɰɢɨɧɧɨɣ 

ɤɨɧɫɬɪɭɤɰɢɢ, ɨɫɜɹɳɟɧɵ ɧɟɞɨɫɬɚɬɨɱɧɨ.  

Ⱥɜɬɨɪɚɦɢ [21-23] ɛɵɥɨ ɩɪɟɞɥɨɠɟɧɨ, ɨɩɪɟɞɟɥɹɬɶ ɭɞɟɥɶɧɵɟ ɩɨɬɟɪɢ ɬɟɩɥɚ 

ɨɩɢɪɚɹɫɶ ɧɚ ɞɚɧɧɵɟ ɩɨɥɭɱɟɧɧɵɟ ɫ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɩɪɢɛɨɪɨɜ, ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɭ 
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ɩɨɬɪɟɛɢɬɟɥɟɣ. ɇɚ ɨɫɧɨɜɚɧɢɢ ɩɨɤɚɡɚɧɢɣ ɞɚɬɱɢɤɨɜ ɬɟɦɩɟɪɚɬɭɪɵ, ɪɚɫɯɨɞɚ ɢ 

ɞɚɜɥɟɧɢɹ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɜɵɱɢɫɥɹɥɢɫɶ ɩɨɬɟɪɢ ɬɟɩɥɚ.  

Ɍɟɩɥɨɜɵɟ ɩɨɬɟɪɢ ɧɚɯɨɞɹɬ ɩɨ ɜɵɪɚɠɟɧɢɸ: ܳ௡𝑖 = ݇𝐹𝑖 ∙ (𝑇 ˓ − 𝑇 ), ʑ˕,        (1) 

ɝɞɟ   ݇𝐹𝑖  – ɤɨɦɩɥɟɤɫ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɨɩɪɟɞɟɥɟɧɧɵɣ ɟɞɢɧɨɠɞɵ ɩɨ 

ɩɨɤɚɡɚɧɢɹɦ ɩɪɢɛɨɪɨɜ ɭɱɟɬɚ ɞɥɹ ɤɚɠɞɨɝɨ ɤɨɧɟɱɧɨɝɨ ɩɨɬɪɟɛɢɬɟɥɹ, ȼɬ/Ʉ;  𝑇  – ɫɪɟɞɧɟ ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ. Ʉ;  𝑇 ˓ = Ͳ,ͷሺ𝑇଴ − 𝑇Кሻ – ɫɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɧɚ ɭɱɚɫɬɤɟ ɬɟɩɥɨɫɟɬɢ. Ʉ; 𝑇଴ ˋ 𝑇 К – ɬɟɦɩɟɪɚɬɭɪɵ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɧɚ ɜɵɯɨɞɟ ɢɡ ɢɫɬɨɱɧɢɤɚ ɢ ɧɚ ɜɯɨɞɟ 

ɤɨɧɤɪɟɬɧɨɝɨ ɩɨɬɪɟɛɢɬɟɥɹ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, Ʉ. 

ɑɬɨɛɵ ɩɨɥɭɱɢɬɶ ɤɨɪɪɟɤɬɧɵɟ ɞɚɧɧɵɟ ɩɪɢ ɞɚɧɧɨɦ ɫɩɨɫɨɛɟ ɢɡɦɟɪɟɧɢɹ, 

ɧɟɨɛɯɨɞɢɦ ɤɨɦɩɥɟɤɫ ɫɪɟɞɫɬɜ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɭ ɤɚɠɞɨɝɨ ɩɨɬɪɟɛɢɬɟɥɹ ɢ ɧɚ 

ɢɫɬɨɱɧɢɤɟ ɬɟɩɥɚ. ɉɨɦɢɦɨ ɷɬɨɝɨ, ɩɨɹɜɥɹɟɬɫɹ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɩɪɨɢɡɜɨɞɢɬɶ 

ɡɚɦɟɪɵ, ɬɟɦɩɟɪɚɬɭɪɵ, ɪɚɫɯɨɞɚ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɢ ɞɚɜɥɟɧɢɹ ɞɥɹ ɜɵɱɢɫɥɟɧɢɹ 

ɤɨɦɩɥɟɤɫɚ ɬɪɭɛɨɩɪɨɜɨɞɚ ݇𝐹𝑖. Ⱦɥɹ ɛɟɡɭɱɟɬɧɵɯ ɩɨɬɪɟɛɢɬɟɥɟɣ ɩɪɟɞɥɚɝɚɥɨɫɶ 

ɩɪɨɜɨɞɢɬɶ ɡɚɦɟɪɵ ɩɪɢ ɩɨɦɨɳɢ ɩɨɪɬɚɬɢɜɧɨɝɨ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɩɪɢɛɨɪɚ, ɱɬɨ ɜ 

ɫɜɨɸ ɨɱɟɪɟɞɶ ɹɜɥɹɟɬɫɹ ɬɪɭɞɨɡɚɬɪɚɬɧɵɦ ɞɥɹ ɬɟɩɥɨɫɧɚɛɠɚɸɳɢɯ ɤɨɦɩɚɧɢɣ ɢɡ-

ɡɚ ɛɨɥɶɲɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɚɛɨɧɟɧɬɨɜ. ɇɟ ɫɦɨɬɪɹ ɧɚ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ 

ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɩɪɢɛɨɪɨɜ ɭɱɟɬɚ ɜ ɀɄɏ, ɚɤɬɭɚɥɶɧɨɫɬɶ ɜɨɩɪɨɫɚ ɧɟ ɢɡɦɟɧɢɥɚɫɶ 

[17-19]. 

Ȼɥɚɝɨɞɚɪɹ ɩɨɹɜɢɜɲɟɦɫɹ ɩɪɨɝɪɚɦɦɧɵɦ ɤɨɦɩɥɟɤɫɚɦ ɬɚɤɢɦ ɤɚɤ, 

ZuluThermo, ɭɞɚɟɬɫɹ ɫɧɢɡɢɬɶ ɜɪɟɦɹ ɪɚɫɱɟɬɚ ɢ ɬɪɭɞɨɡɚɬɪɚɬɧɨɫɬɶ ɩɪɨɰɟɫɫɚ 

ɜɵɱɢɫɥɟɧɢɹ. Ⱦɚɧɧɵɣ ɩɪɨɝɪɚɦɦɧɵɣ ɤɨɦɩɥɟɤɫ, ɫɨɡɞɚɟɬ ɬɟɦɩɟɪɚɬɭɪɧɵɟ 

ɝɪɚɮɢɤɢ, ɱɟɪɬɟɠɢ ɢɦɟɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɨɜɨɞɢɬɶ ɝɢɞɪɚɜɥɢɱɟɫɤɢɣ ɢ 

ɬɟɦɩɟɪɚɬɭɪɧɵɣ ɪɚɫɱɟɬɵ.     
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1.2 Ɇɟɬɨɞɵ ɨɩɪɟɞɟɥɟɧɢɹ ɱɚɫɨɜɵɯ ɩɨɬɟɪɶ ɬɟɩɥɨɬɵ 

Ⱦɥɹ ɧɚɯɨɠɞɟɧɢɟ ɱɚɫɨɜɵɯ ɩɨɬɟɪɶ ɬɟɩɥɨɬɵ ɫɭɳɟɫɬɜɭɟɬ ɧɟɫɤɨɥɶɤɨ 

ɫɩɨɫɨɛɨɜ: 

1. Ɉɩɪɟɞɟɥɟɧɢɟ ɱɚɫɨɜɵɯ ɩɨɬɟɪɶ ɬɟɩɥɨɬɵ ɜ ɬɟɩɥɨɜɵɯ ɫɟɬɹɯ ɩɨ 

ɧɨɪɦɚɬɢɜɚɦ 

2. Ɋɚɫɱɟɬ ɧɚ ɨɫɧɨɜɚɧɢɢ ɩɨɥɭɱɟɧɧɵɯ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɞɚɧɧɵɯ 

3. ɉɪɢ ɩɨɦɨɳɢ ɩɪɢɛɨɪɨɜ ɭɱɟɬɚ ɭ ɤɨɧɟɱɧɵɯ ɩɨɬɪɟɛɢɬɟɥɟɣ ɬɟɩɥɨɬɵ 

4. Ɍɟɩɥɨɬɟɯɧɢɱɟɫɤɢɣ ɪɚɫɱɟɬ  

Ɉɩɪɟɞɟɥɟɧɢɟ ɱɚɫɨɜɵɯ ɬɟɩɥɨɜɵɯ ɩɨɬɟɪɶ ɱɟɪɟɡ ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɵɣ 

ɤɨɧɬɭɪ, ɨɫɧɨɜɵɜɚɟɬɫɹ ɧɚ ɫɜɟɞɟɧɶɹɯ ɨɛ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɨɫɨɛɟɧɧɨɫɬɹɯ 

ɬɟɩɥɨɩɪɨɜɨɞɨɜ ɢ ɬɚɛɥɢɱɧɵɯ ɡɧɚɱɟɧɢɣ ɧɨɪɦ ɬɟɩɥɨɜɨɝɨ ɩɨɬɨɤɚ [20]. 

ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɝɨɞɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɜɵɛɢɪɚɸɬɫɹ 

ɪɚɡɧɵɟ ɧɨɪɦɚɬɢɜɧɵɟ ɡɧɚɱɟɧɢɹ ɱɚɫɨɜɵɯ ɬɟɩɥɨɜɵɯ ɩɨɬɟɪɶ [21]: 

1) ɫ 1959 ɝ. ɩɨ 1989 ɝ. ɜɤɥɸɱɢɬɟɥɶɧɨ; 

2) ɫ 1990 ɝ. ɩɨ 1997 ɝ. ɜɤɥɸɱɢɬɟɥɶɧɨ;  

3) ɫ 1998 ɝ. ɩɨ 2002 ɝ. ɜɤɥɸɱɢɬɟɥɶɧɨ;  

4) ɫ 2003 ɝ. ɩɨ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ.   

Ⱦɥɹ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɩɨɞɡɟɦɧɨɝɨ ɬɢɩɚ ɩɪɨɤɥɚɞɤɢ, ɪɚɫɱɟɬ ɧɨɪɦɚɬɢɜɧɵɯ 

ɭɞɟɥɶɧɵɯ ɩɨɬɟɪɶ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɜɵɪɚɠɟɧɢɸ: 

𝑞ː = 𝑞Тːଵ + ሺ𝑞Тːଶ − 𝑞Тːଵሻ ∙ ∆𝑇 ˓̝̂ −∆𝑇Т˓భ∆𝑇Т˓మ−∆𝑇Т˓భ , ʑ˕ˏ
,     (2) 

ɝɞɟ   𝑞Тːଵ – ɭɞɟɥɶɧɚɹ ɩɨɬɟɪɹ ɬɟɩɥɚ ɜ ɩɨɞɚɸɳɟɦ ɢ ɨɛɪɚɬɨɦ ɬɪɭɛɨɩɪɨɜɨɞɟ 

ɫɭɦɦɚɪɧɨ, ɩɪɢ ɦɟɧɶɲɟɦ, ɱɟɦ ɞɥɹ ɞɚɧɧɨɣ ɫɟɬɢ, ɬɚɛɥɢɱɧɨɦ ɡɧɚɱɟɧɢɢ 

ɪɚɡɧɨɫɬɢ ɫɪɟɞɧɟɝɨɞɨɜɵɯ ɬɟɦɩɟɪɚɬɭɪ ɫɟɬɟɜɨɣ ɜɨɞɵ ɢ ɝɪɭɧɬɚ, ȼɬ/ɦ; 𝑞Тːଶ – ɭɞɟɥɶɧɚɹ ɩɨɬɟɪɹ ɬɟɩɥɚ ɜ ɩɨɞɚɸɳɟɦ ɢ ɨɛɪɚɬɨɦ ɬɪɭɛɨɩɪɨɜɨɞɟ 

ɫɭɦɦɚɪɧɨ, ɩɪɢ ɛɨɥɶɲɟɦ, ɱɟɦ ɞɥɹ ɞɚɧɧɨɣ ɫɟɬɢ, ɬɚɛɥɢɱɧɨɦ ɡɧɚɱɟɧɢɢ ɪɚɡɧɨɫɬɢ 

ɫɪɟɞɧɟɝɨɞɨɜɵɯ ɬɟɦɩɟɪɚɬɭɪ ɫɟɬɟɜɨɣ ɜɨɞɵ ɢ ɝɪɭɧɬɚ, ȼɬ/ɦ; 
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∆𝑇 Т˓˔ˆ – ɪɚɡɧɨɫɬɶ ɫɪɟɞɧɟɝɨɞɨɜɨɣ ɬɟɦɩɟɪɚɬɭɪɵ ɫɟɬɟɜɨɣ ɜɨɞɵ ɢ ɝɪɭɧɬɚ ɞɥɹ 

ɞɚɧɧɨɣ ɬɟɩɥɨɜɨɣ ɫɟɬɢ. Ʉ;  

 ∆𝑇Т˓ଵ- ɦɟɧɶɲɟɟ, ɱɟɦ ɞɥɹ ɞɚɧɧɨɣ ɫɟɬɢ, ɬɚɛɥɢɱɧɨɟ ɡɧɚɱɟɧɢɟ ɪɚɡɧɨɫɬɢ 

ɫɪɟɞɧɟɝɨɞɨɜɵɯ ɬɟɦɩɟɪɚɬɭɪ ɫɟɬɟɜɨɣ ɜɨɞɵ ɢ ɝɪɭɧɬɚ. Ʉ; ∆𝑇 Т˓ଶ - ɛɨɥɶɲɟɟ, ɱɟɦ ɞɥɹ ɞɚɧɧɨɣ ɫɟɬɢ, ɬɚɛɥɢɱɧɨɟ ɡɧɚɱɟɧɢɟ ɪɚɡɧɨɫɬɢ 

ɫɪɟɞɧɟɝɨɞɨɜɵɯ ɬɟɦɩɟɪɚɬɭɪ ɫɟɬɟɜɨɣ ɜɨɞɵ ɢ ɝɪɭɧɬɚ, Ʉ. 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɫɪɟɞɧɟɝɨɞɨɜɨɝɨ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɪɟɠɢɦɚ ɪɚɛɨɱɟɝɨ ɬɟɥɚ 

ɢ ɝɪɭɧɬɚ ɢɫɩɨɥɶɡɭɸɬ ɜɵɪɚɠɟɧɢɟ: 

∆𝑇 ˓̝̂ = 𝑇𝑛̝ˆ−𝑇బ̝ˆଶ − 𝑇 ˓̝̂ , К,        (3) 

ɝɞɟ 𝑇௡̝ˆ, 𝑇଴̝ˆ- ɫɪɟɞɧɟɝɨɞɨɜɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɫɟɬɟɜɨɣ ɜɨɞɵ ɜ ɩɨɞɚɸɳɟɦ ɢ 

ɨɛɪɚɬɧɨɦ ɬɪɭɛɨɩɪɨɜɨɞɚɯ, Ʉ; 

 𝑇 ˓̝̂ -ɫɪɟɞɧɟɝɨɞɨɜɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɝɪɭɧɬɚ ɧɚ ɫɪɟɞɧɟɣ ɝɥɭɛɢɧɟ ɡɚɥɨɠɟɧɢɹ 

ɨɫɢ ɬɪɭɛɨɩɪɨɜɨɞɨɜ, Ʉ. 

Ɇɟɬɨɞ ɨɰɟɧɤɢ ɩɨɬɟɪɶ ɬɟɩɥɚ ɩɨ ɭɞɟɥɶɧɵɦ ɧɨɪɦɚɬɢɜɧɵɦ ɩɨɬɟɪɹɦ ɧɨɫɢɬ 

ɨɰɟɧɨɱɧɵɣ ɯɚɪɚɤɬɟɪ, ɬɚɤ ɤɚɤ ɜ ɪɚɫɱɟɬɟ ɭɱɢɬɵɜɚɟɬɫɹ ɬɨɥɶɤɨ ɝɨɞ ɢ ɫɩɨɫɨɛ 

ɩɪɨɤɥɚɞɤɢ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɟɝɨ ɞɢɚɦɟɬɪ, ɚ ɬɚɤɠɟ ɱɢɫɥɨ ɱɚɫɨɜ ɪɚɛɨɬɵ ɡɚ ɝɨɞ [22].  

ɋɬɨɢɬ ɨɛɪɚɬɢɬɶ ɜɧɢɦɚɧɢɟ ɧɚ ɬɨ, ɱɬɨ ɩɨɥɭɱɟɧɧɵɟ ɞɚɧɧɵɟ ɦɨɝɭɬ ɨɬɥɢɱɚɬɫɹ ɞɪɭɝ 

ɨɬ ɞɪɭɝɚ ɢɡ-ɡɚ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɬɟɩɥɨɜɨɣ ɢɡɨɥɹɰɢɢ ɧɚ ɪɚɡɧɵɯ ɭɱɚɫɬɤɚɯ 

ɬɪɭɛɨɩɪɨɜɨɞɚ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɧɟɥɶɡɹ ɫɭɞɢɬɶ ɨ ɫɨɫɬɨɹɧɢɢ ɬɟɩɥɨɬɪɚɫɫɵ ɬɨɥɶɤɨ 

ɩɨ ɧɨɪɦɚɬɢɜɚɦ. ȼɟɥɢɱɢɧɚ ɧɨɪɦɚɬɢɜɧɵɯ ɬɟɩɥɨɜɵɯ ɩɨɬɟɪɶ, ɹɜɥɹɟɬɫɹ 

ɨɝɪɚɧɢɱɢɬɟɥɶɧɵɦ ɞɢɚɩɚɡɨɧɨɦ, ɤɨɬɨɪɵɣ ɧɟ ɫɥɟɞɭɟɬ ɩɪɟɜɵɲɚɬɶ ɩɪɢ ɩɟɪɟɞɚɱɟ 

ɬɟɩɥɚ. 

Ɍɟɩɥɨɫɟɬɟɜɚɹ ɤɨɦɩɚɧɢɹ, ɡɚ ɤɨɬɨɪɨɣ ɡɚɤɪɟɩɥɟɧ ɭɱɚɫɬɨɤ ɬɟɩɥɨɜɨɣ ɫɟɬɢ, 

ɞɨɥɠɧɚ ɩɪɨɜɨɞɢɬɶ ɢɫɩɵɬɚɧɢɹ ɫ ɰɟɥɶɸ ɜɵɹɜɥɟɧɢɹ ɜɟɥɢɱɢɧɵ ɬɟɩɥɨɩɨɬɟɪɶ ɩɪɢ 

ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɟ ɬɟɩɥɨɧɨɫɢɬɟɥɹ. ɂɫɩɵɬɚɧɢɹ ɩɪɨɜɨɞɹɬ ɪɚɡ ɜ ɩɹɬɶ ɥɟɬ [23-25]. 
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Ⱦɥɹ ɛɨɥɟɟ ɬɨɱɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɩɪɢɧɹɬɨ ɭɱɢɬɵɜɚɬɶ ɩɨɩɪɚɜɨɱɧɵɣ 

ɤɨɷɮɮɢɰɢɟɧɬk, ɤɨɬɨɪɵɣ ɧɚɯɨɞɹɬ ɩɨ ɜɵɪɚɠɟɧɢɸ: 

݇ = ொˋˊ.ˆˑˇ.ˋொˋˊ.ˆˑˇ.ː,          (4) 

ɝɞɟ  ܳˋˊ.ˆˑˇ.ˋ, ܳˋˊ.ˆˑˇ.ː- ɩɨɬɟɪɢ ɬɟɩɥɚ, ɧɚɣɞɟɧɧɵɟ ɜ ɩɪɨɰɟɫɫɟ ɢɫɩɵɬɚɧɢɣ, 

ɩɟɪɟɫɱɢɬɚɧɧɵɟ ɧɚ ɫɪɟɞɧɟɝɨɞɨɜɵɟ ɭɫɥɨɜɢɹ ɷɤɫɩɥɭɚɬɚɰɢɢ ɤɚɠɞɨɝɨ ɢɫɩɵɬɚɧɧɨɝɨ 

ɭɱɚɫɬɤɚ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɬɟɩɥɨɜɨɣ ɫɟɬɢ, ɢ ɩɨɬɟɪɢ, ɨɩɪɟɞɟɥɟɧɧɵɟ ɩɨ ɧɨɪɦɚɦ ɞɥɹ 

ɬɟɯ ɠɟ ɭɱɚɫɬɤɨɜ, ȼɬ. 

ɋ ɭɱɟɬɨɦ ɩɨɩɪɚɜɨɱɧɨɝɨ ɤɨɷɮɮɢɰɢɟɧɬɚ, ɭɞɟɥɶɧɵɟ ɱɚɫɨɜɵɟ ɩɨɬɟɪɢ ɬɟɩɥɚ 

ɧɚɯɨɞɹɬ ɩɨ ɜɵɪɚɠɟɧɢɸ: ܳːˑ˓ˏ˔˓.ˆ. = ∑ሺ݇ ∙ 𝑞 ∙ 𝐿 ∙ ,ሻߚ ʑ˕.       (5) 

Ɍɚɤɚɹ ɦɟɬɨɞɢɤɚ ɧɟ ɹɜɥɹɟɬɫɹ ɭɧɢɜɟɪɫɚɥɶɧɨɣ, ɜɜɢɞɭ ɬɨɝɨ, ɱɬɨ ɜɫɟ 

ɬɪɭɛɨɩɪɨɜɨɞɵ ɷɤɫɩɥɭɚɬɢɪɭɸɬɫɹ ɜ ɪɚɡɧɵɯ ɭɫɥɨɜɢɹɯ ɢ ɢɦɟɸɬ ɢɧɞɢɜɢɞɭɚɥɶɧɵɣ 

ɯɚɪɚɤɬɟɪ ɢɡɧɨɫɚ ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɨɝɨ ɤɨɧɬɭɪɚ. ɂɫɯɨɞɹ ɢɡ ɷɬɨɝɨ, ɞɥɹ ɛɨɥɟɟ 

ɬɨɱɧɨɣ ɨɰɟɧɤɢ ɭɞɟɥɶɧɵɯ ɬɟɩɥɨɜɵɯ ɩɨɬɟɪɶ, ɩɨɹɜɥɹɟɬɫɹ ɧɟɨɛɯɨɞɢɦɨɫɬɶ 

ɩɪɨɜɨɞɢɬɶ ɢɫɩɵɬɚɧɢɹ ɩɨ ɜɫɟɦ ɭɱɚɫɬɤɚɦ ɬɟɩɥɨɜɨɣ ɫɟɬɢ, ɱɬɨ ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ, 

ɹɜɥɹɟɬɫɹ ɞɨɪɨɝɨɫɬɨɹɳɟɣ ɩɪɨɰɟɞɭɪɨɣ ɢ ɞɥɢɬɟɥɶɧɨɣ ɩɨ ɜɪɟɦɟɧɢ, ɬ.ɤ. ɢɫɩɵɬɚɧɢɹ 

ɬɪɟɛɭɟɬ ɨɬɤɥɸɱɟɧɢɹ ɩɨɬɪɟɛɢɬɟɥɟɣ [26].  

ɇɚ ɨɫɧɨɜɚɧɢɢ ɩɨɤɚɡɚɧɢɣ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɫɱɟɬɱɢɤɨɜ ɭ ɩɨɬɪɟɛɢɬɟɥɟɣ, 

ɫɬɚɧɨɜɢɬɫɹ ɜɨɡɦɨɠɧɵɦ ɨɩɪɟɞɟɥɟɧɢɟ ɬɟɩɥɨɜɵɯ ɩɨɬɟɪɶ ɩɪɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɢ 

ɬɟɩɥɨɧɨɫɢɬɟɥɹ. Ɍɪɚɧɫɩɨɪɬɧɵɟ ɬɟɩɥɨɜɵɟ ɩɨɬɟɪɢ ɧɚɯɨɞɹɬɫɹ ɱɟɪɟɡ ɜɵɪɚɠɟɧɢɟ: ܳ˒ˑ˕ˈ˓˟ = ܳˑ˕˒ˋˊˏ − ܳ˒ˑ˕˓ˈ˄ˋˊˏ , ʑ˕,       (6) 

ɝɞɟ  ܳˑ˕˒ˋˊˏ – ɤɨɥɢɱɟɫɬɜɨ ɬɟɩɥɚ, ɨɬɩɭɳɟɧɧɨɝɨ ɧɚ ɬɟɩɥɨɜɨɦ ɢɫɬɨɱɧɢɤɟ, ȼɬ; 

 ܳ˒ˑ˕˓ˈ˄ˋˊˏ  – ɤɨɥɢɱɟɫɬɜɨ ɬɟɩɥɚ, ɢɫɩɨɥɶɡɨɜɚɧɧɨɝɨ ɤɨɧɟɱɧɵɦ ɩɨɬɪɟɛɢɬɟɥɟɦ, 

ȼɬ. 



14 

 

 

Ⱦɚɧɧɨɟ ɜɵɪɚɠɟɧɢɟ ɨɩɪɟɞɟɥɹɟɬ ɬɟɩɥɨɜɵɟ ɩɨɬɟɪɢ, ɫɜɹɡɚɧɧɵɟ ɫ ɭɬɟɱɤɚɦɢ 

ɪɚɛɨɱɟɝɨ ɬɟɥɚ, ɜ ɬɨ ɠɟ ɜɪɟɦɹ, ɨɧɨ ɧɟ ɩɨɡɜɨɥɹɟɬ ɨɬɫɥɟɞɢɬɶ ɬɟɩɥɨɜɵɟ ɩɨɬɟɪɢ, 

ɜɵɡɜɚɧɧɵɟ ɨɯɥɚɠɞɟɧɢɟɦ ɪɚɛɨɱɟɝɨ ɬɟɥɚ [27]. 

ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɨɫɧɨɜɧɵɦ ɧɟɞɨɫɬɚɬɤɨɦ ɦɟɬɨɞɚ ɨɩɪɟɞɟɥɟɧɢɹ 

ɱɚɫɨɜɵɯ ɩɨɬɟɪɶ ɩɨ ɩɪɢɛɨɪɚɦ ɭɱɟɬɚ, ɹɜɥɹɟɬɫɹ ɨɬɫɭɬɫɬɜɢɟ ɭ ɛɨɥɶɲɢɧɫɬɜɚ 

ɩɨɬɪɟɛɢɬɟɥɟɣ ɩɪɢɛɨɪɨɜ ɭɱɟɬɚ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɞɚɧɧɵɣ ɦɟɬɨɞ ɭɱɟɬɚ ɫɥɨɠɧɨ 

ɪɟɚɥɢɡɭɟɦ. Ɍɚɤ ɠɟ ɭ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɬɟɩɥɨɜɵɯ ɩɪɢɛɨɪɨɜ ɫɭɳɟɫɬɜɭɟɬ 

ɩɨɝɪɟɲɧɨɫɬɶ, ɚ ɡɧɚɱɢɬ, ɩɨɥɭɱɟɧɧɵɟ ɞɚɧɧɵɟ ɧɟɥɶɡɹ ɫɱɢɬɚɬɶ ɞɨɫɬɨɜɟɪɧɵɦɢ. 

Ɉɩɪɟɞɟɥɟɧɢɟ ɬɟɩɥɨɜɵɯ ɩɨɬɟɪɶ ɦɟɬɨɞɨɦ ɬɟɩɥɨɬɟɯɧɢɱɟɫɤɨɝɨ ɪɚɫɱɟɬɚ 

ɩɪɨɜɨɞɢɬɫɹ:  

1. Ⱦɥɹ ɭɱɚɫɬɤɨɜ ɬɪɭɛɨɩɪɨɜɨɞɨɜ, ɧɟ ɢɦɟɸɳɢɯ ɚɧɚɥɨɝɨɜ ɫɪɟɞɢ 

ɢɫɩɵɬɚɧɧɵɯ ɩɨ ɬɢɩɚɦ ɩɪɨɤɥɚɞɤɢ ɢ ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ 

ɢ ɧɟ ɹɜɥɹɸɳɢɯɫɹ ɯɚɪɚɤɬɟɪɧɵɦɢ ɞɥɹ ɞɚɧɧɨɣ ɬɟɩɥɨɜɨɣ ɫɟɬɢ;  

2. Ⱦɥɹ ɭɱɚɫɬɤɨɜ ɬɪɭɛɨɩɪɨɜɨɞɨɜ, ɜɜɨɞɢɦɵɯ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ ɩɨɫɥɟ 

ɤɚɩɢɬɚɥɶɧɨɝɨ ɪɟɦɨɧɬɚ, ɚ ɬɚɤɠɟ ɦɨɧɬɚɠɚ ɢɥɢ ɪɟɤɨɧɫɬɪɭɤɰɢɢ, ɩɪɢ 

ɤɨɬɨɪɵɯ ɩɪɨɜɨɞɢɥɢɫɶ ɪɚɛɨɬɵ ɩɨ ɢɡɦɟɧɟɧɢɸ ɬɢɩɚ ɢ ɤɨɧɫɬɪɭɤɰɢɢ 

ɩɪɨɤɥɚɞɤɢ ɢɥɢ ɡɚɦɟɧɟ ɬɟɩɥɨɜɨɣ ɢɡɨɥɹɰɢɢ;  

3. ɉɪɢ ɧɟɡɧɚɱɢɬɟɥɶɧɨɣ ɨɫɧɚɳɟɧɧɨɫɬɢ ɩɨɬɪɟɛɢɬɟɥɟɣ ɩɪɢɛɨɪɚɦɢ ɭɱɟɬɚ. 

 

1.3 ȼɢɞɵ ɬɪɭɛɨɩɪɨɜɨɞɨɜ  

Ɍɪɭɛɨɩɪɨɜɨɞ – ɷɬɨ ɢɧɠɟɧɟɪɧɨɟ ɫɨɨɪɭɠɟɧɢɟ ɪɚɡɥɢɱɧɨɣ ɫɬɟɩɟɧɢ 

ɫɥɨɠɧɨɫɬɢ, ɤɨɬɨɪɨɟ ɢɫɩɨɥɶɡɭɸɬ ɞɥɹ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɝɚɡɨɨɛɪɚɡɧɵɯ, 

ɫɠɢɠɟɧɧɵɯ ɢ ɠɢɞɤɢɯ ɜɟɳɟɫɬɜ, ɧɚɯɨɞɹɳɢɯɫɹ ɩɨɞ ɞɚɜɥɟɧɢɟɦ.  

Ɉɫɧɨɜɧɨɣ ɮɭɧɤɰɢɟɣ ɬɪɭɛɨɩɪɨɜɨɞɨɜ, ɹɜɥɹɟɬɫɹ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɚ ɫɵɪɶɹ ɨɬ 

ɦɟɫɬɚ ɩɪɨɢɡɜɨɞɫɬɜɚ ɞɨ ɦɟɫɬɚ ɩɨɬɪɟɛɥɟɧɢɹ. ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɢɞɚ ɫɵɪɶɹ, 

ɤɨɬɨɪɨɟ ɩɟɪɟɦɟɳɚɸɬ ɩɨ ɬɪɭɛɨɩɪɨɜɨɞɭ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɢ ɟɝɨ ɧɚɢɦɟɧɨɜɚɧɢɟ: 

ɩɚɪɨɩɪɨɜɨɞ, ɧɟɮɬɟɩɪɨɜɨɞ, ɜɨɞɨɩɪɨɜɨɞ, ɛɟɧɡɨɩɪɨɜɨɞ, ɝɚɡɨɩɪɨɜɨɞ [28]. 



15 

 

 

ɋɬɨɢɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɧɚɡɧɚɱɟɧɢɹ ɢ ɜɢɞɚ ɭɤɥɚɞɤɢ 

ɬɪɭɛɨɩɪɨɜɨɞɚ, ɨɝɪɨɦɧɭɸ ɪɨɥɶ ɢɝɪɚɟɬ ɜɵɛɨɪ ɜɵɫɨɤɨɩɪɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɞɥɹ 

ɝɟɪɦɟɬɢɡɚɰɢɢ ɢ ɡɚɳɢɬɵ [29].  

Ɉɫɧɨɜɧɵɦ ɫɩɨɫɨɛɨɦ ɡɚɳɢɬɵ ɬɪɭɛɨɩɪɨɜɨɞɚ ɨɬ ɤɨɪɪɨɡɢɢ, ɦɟɯɚɧɢɱɟɫɤɨɝɨ 

ɜɨɡɞɟɣɫɬɜɢɹ, ɚɝɪɟɫɫɢɜɧɨɫɬɢ ɬɪɚɧɫɩɨɪɬɢɪɭɟɦɨɝɨ ɫɵɪɶɹ, ɩɟɪɟɩɚɞɨɜ 

ɬɟɦɩɟɪɚɬɭɪɵ, ɧɚɧɨɫɹɬ ɫɩɟɰɢɚɥɶɧɵɟ ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɵɟ ɢ ɚɧɬɢɤɨɪɪɨɡɢɨɧɧɵɟ 

ɩɨɤɪɵɬɢɹ. 

Ɉɫɧɨɜɧɵɟ ɜɢɞɵ ɬɪɭɛɨɩɪɨɜɨɞ ɩɨɞɪɟɦɨɧɬɢɪɨɜɚɧɵ ɧɚ ɪɢɫɭɧɤɟ 1. 

 

 

 

Ɋɢɫɭɧɨɤ 1 – Ʉɥɚɫɫɢɮɢɤɚɰɢɹ ɬɪɭɛɨɩɪɨɜɨɞɨɜ 
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Ⱦɚɧɧɚɹ ɢɥɥɸɫɬɪɚɰɢɹ ɩɨɤɚɡɵɜɚɟɬ, ɤɚɤɨɟ ɨɝɪɨɦɧɨɟ ɦɧɨɠɟɫɬɜɨ 

ɬɪɭɛɨɩɪɨɜɨɞ ɫɭɳɟɫɬɜɭɟɬ, ɤɚɠɞɵɣ ɢɡ ɧɢɯ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɪɚɡɧɵɯ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɧɭɠɞ, ɪɚɡɛɟɪɟɦ ɨɫɧɨɜɧɵɟ ɢɡ ɧɢɯ [30-34]. 

Ɍɪɭɛɨɩɪɨɜɨɞɵ ɩɪɢɧɹɬɨ ɤɥɚɫɫɢɮɢɰɢɪɨɜɚɬɶ: 

ɉɨ ɦɚɫɲɬɚɛɭ: 

 Ɇɚɝɢɫɬɪɚɥɶɧɵɟ – ɫɚɦɵɟ ɤɪɭɩɧɵɟ ɢɧɠɟɧɟɪɧɵɟ ɫɟɬɢ ɞɥɹ 

ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɫɵɪɶɹ ɧɚ ɛɨɥɶɲɢɟ ɪɚɫɫɬɨɹɧɢɹ; 

 Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɟ – ɢɫɩɨɥɶɡɭɸɬ ɫ ɰɟɥɶɸ ɫɧɚɛɠɟɧɢɹ ɩɪɨɦɵɲɥɟɧɧɵɯ 

ɩɪɟɞɩɪɢɹɬɢɣ; 

 Ʉɨɦɦɭɧɚɥɶɧɵɟ – ɨɛɟɫɩɟɱɢɜɚɸɬ ɠɢɥɨɣ ɢ ɧɟɠɢɥɨɣ ɮɨɧɞ ɬɟɩɥɨɦ, 

ɜɨɞɨɣ, ɝɚɡɨɦ. 

ɉɨ ɫɩɨɫɨɛɭ ɩɪɨɤɥɚɞɤɢ: 

 ɇɚɞɡɟɦɧɵɟ ɬɪɭɛɨɩɪɨɜɨɞɵ, ɤɨɬɨɪɵɟ ɫɨɨɪɭɠɚɸɬ ɧɚ ɜɵɫɨɬɟ ɧɟ ɦɟɧɟɟ 

25ɫɦ ɨɬ ɝɪɭɧɬɚ ɧɚ ɨɩɨɪɚɯ, ɛɚɥɤɚɯ ɢ ɷɫɬɚɤɚɞɚɯ; 

 ɉɨɞɡɟɦɧɵɟ ɬɪɭɛɨɩɪɨɜɨɞɵ, ɢɯ ɭɤɥɚɞɵɜɚɸɬ ɜ ɬɪɚɧɲɟɢ, ɤɚɧɚɜɵ, 

ɬɨɧɧɟɥɢ, ɢɫɤɭɫɫɬɜɟɧɧɵɟ ɧɚɫɵɩɢ; 

 ɉɨɞɜɨɞɧɵɟ ɬɪɭɛɨɩɪɨɜɨɞ, ɞɚɧɧɵɣ ɜɢɞ ɫɨɨɪɭɠɟɧɢɢ ɩɪɨɯɨɞɢɬ ɩɨ ɞɧɭ 

ɜɨɞɨɟɦɚ ɢɥɢ ɜ ɫɩɟɰɢɚɥɶɧɨ ɩɪɨɪɵɬɵɯ ɬɪɚɧɲɟɹɯ; 

 ɉɥɚɜɚɸɳɢɟ. Ʉɚɤ ɩɪɚɜɢɥɨ, ɤ ɬɚɤɢɦ ɬɪɭɛɨɩɪɨɜɨɞɚɦ ɞɨɩɨɥɧɢɬɟɥɶɧɨ 

ɤɪɟɩɹɬ ɩɨɩɥɚɜɤɢ. ɍɤɥɚɞɤɚ ɩɪɨɜɨɞɢɬɫɹ ɩɨɜɟɪɯ ɜɨɞɨɟɦɚ. 

ɉɨ ɬɢɩɭ ɬɪɚɧɫɩɨɪɬɢɪɭɟɦɨɝɨ ɫɵɪɶɹ: 

 ȼɨɞɨɩɪɨɜɨɞ –  ɨɫɭɳɟɫɬɜɥɹɟɬ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɭ ɩɢɬɶɟɜɨɣ ɜɨɞɵ; 

 ȼɨɡɞɭɯɨɩɪɨɜɨɞ – ɬɪɚɧɫɩɨɪɬɢɪɭɟɬ ɫɠɚɬɵɣ ɜɨɡɞɭɯ; 

 Ƚɚɡɨɩɪɨɜɨɞ –  ɞɨɫɬɚɜɥɹɟɬ ɩɪɢɪɨɞɧɵɣ ɝɚɡ; 

 ɇɟɮɬɟɩɪɨɜɨɞ – ɫɧɚɛɠɚɟɬ ɩɪɨɦɵɲɥɟɧɧɵɟ ɩɪɟɞɩɪɢɹɬɢɹ ɫɵɪɨɣ 

ɧɟɨɛɪɚɛɨɬɚɧɧɨɣ ɧɟɮɬɶɸ ɢɥɢ ɧɟɮɬɟɩɪɨɞɭɤɬɚɦɢ; 

 ɉɚɪɨɩɪɨɜɨɞ – ɬɪɚɧɫɩɨɪɬɢɪɭɟɬ ɩɚɪ ɧɚɯɨɞɹɳɢɣɫɹ ɩɨɞ ɞɚɜɥɟɧɢɟɦ; 
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 Ɍɟɩɥɨɩɪɨɜɨɞ- ɜɵɩɨɥɧɹɟɬ ɮɭɧɤɰɢɸ ɩɟɪɟɞɚɱɢ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɤ 

ɤɨɧɟɱɧɵɦ ɩɨɬɪɟɛɢɬɟɥɹɦ. 

ɉɨ ɞɚɜɥɟɧɢɸ: 

 Ɍɪɭɛɨɩɪɨɜɨɞɵ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ – ɞɚɜɥɟɧɢɟ ɜ ɬɪɭɛɧɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ 

ɧɟ ɩɪɟɜɵɲɚɟɬ 12 ɚɬɦɨɫɮɟɪ; 

 ɋɪɟɞɧɟɝɨ ɞɚɜɥɟɧɢɹ – ɨɬ 12 ɞɨ 25 ɚɬɦɨɫɮɟɪ; 

 ȼɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ – ɩɨɤɚɡɚɬɟɥɶ ɛɨɥɟɟ 25 ɚɬɦɨɫɮɟɪ. 

ɉɨ ɬɟɦɩɟɪɚɬɭɪɟ ɩɟɪɟɞɚɜɚɟɦɨɝɨ ɜɟɳɟɫɬɜɚ: 

 ɏɨɥɨɞɧɵɟ ɬɪɭɛɨɩɪɨɜɨɞɵ – ɬɟɦɩɟɪɚɬɭɪɚ ɪɚɛɨɱɟɝɨ ɬɟɥɚ ɨɤɨɥɨ 0°ɋ ɢ 

ɧɢɠɟ 

 ɋɪɟɞɧɟɬɟɦɩɟɪɚɬɭɪɧɵɟ – ɬɟɦɩɟɪɚɬɭɪɚ ɩɟɪɟɞɚɜɚɟɦɨɝɨ ɫɵɪɶɹ 

ɜɚɪɶɢɪɭɟɬɫɹ ɨɬ +1°ɋ ɞɨ +45°ɋ 

 ȼɵɫɨɤɨɬɟɦɩɟɪɚɬɭɪɧɵɟ ɢɥɢ ɝɨɪɹɱɢɟ – ɪɚɛɨɱɟɟ ɬɟɥɨ ɞɨɫɬɢɝɚɟɬ 

ɬɟɦɩɟɪɚɬɭɪɵ ɫɜɵɲɟ 46°ɋ 

Ʉɚɤ ɢɡɜɟɫɬɧɨ, ɬɪɭɛɨɩɪɨɜɨɞɵ ɬɟɩɥɨɜɵɯ ɫɟɬɟɣ ɩɪɨɤɥɚɞɵɜɚɸɬ ɧɚ ɡɟɦɥɟ, ɜ 

ɡɟɦɥɟ ɢ ɧɚɞ ɡɟɦɥɟɣ. ɇɟɡɚɜɢɫɢɦɨ ɨɬ ɫɩɨɫɨɛɚ ɭɤɥɚɞɤɢ ɫɟɬɟɣ, ɜɨɡɧɢɤɚɟɬ 

ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɨɛɟɫɩɟɱɢɜɚɬɶ ɛɨɥɶɲɭɸ ɧɚɞёɠɧɨɫɬɶ ɪɚɛɨɬɵ ɫɢɫɬɟɦɵ ɩɪɢ 

ɧɚɢɦɟɧɶɲɢɯ ɤɚɩɢɬɚɥɶɧɵɯ ɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɡɚɬɪɚɬɚɯ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, 

ɜɨɡɧɢɤɚɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɛɨɥɟɟ ɞɟɬɚɥɶɧɨ ɪɚɡɨɛɪɚɬɶ ɫɩɨɫɨɛɵ ɩɪɨɤɥɚɞɤɢ 

ɬɟɩɥɨɜɵɯ ɫɟɬɟɣ [35]. 

 

 ɇɚɞɡɟɦɧɵɟ ɬɪɭɛɨɩɪɨɜɨɞɵ  

ɉɪɢ ɭɤɥɚɞɤɟ ɬɪɭɛɨɩɪɨɜɨɞɨɜ, ɜɵɛɨɪ ɫɩɨɫɨɛɚ ɦɨɧɬɚɠɚ ɡɚɜɢɫɢɬ ɨɬ 

ɦɟɫɬɧɵɯ ɭɫɥɨɜɢɣ, ɝɞɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɦɨɧɬɚɠ. Ʉɚɤ ɭɬɜɟɪɠɞɚɸɬ ɚɜɬɨɪɵ [37-38], 

ɧɚɞɡɟɦɧɵɣ ɫɩɨɫɨɛ ɦɨɧɬɚɠɚ ɬɪɭɛɨɩɪɨɜɨɞ ɩɪɢɧɹɬɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɜ ɪɚɣɨɧɚɯ ɫ 

ɜɟɱɧɨɦɟɪɡɥɵɦɢ ɝɪɭɧɬɚɦɢ, ɩɪɢ ɧɟɛɥɚɝɨɩɪɢɹɬɧɨɦ ɪɟɥɶɟɮɟ ɦɟɫɬɧɨɫɬɢ, ɧɚ 

ɬɟɪɪɢɬɨɪɢɹɯ ɩɪɨɦɵɲɥɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ. 
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Ⱦɚɧɧɵɣ ɜɢɞ ɩɪɨɤɥɚɞɤɢ ɡɚɪɟɤɨɦɟɧɞɨɜɚɥ ɫɟɛɹ ɞɨɫɬɚɬɨɱɧɨ ɧɚɞёɠɧɵɦ ɜ 

ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɛɥɚɝɨɞɚɪɹ ɷɬɨɦɭ ɫɬɚɧɨɜɢɬɫɹ ɜɨɡɦɨɠɧɵɦ ɜ ɤɪɚɬɱɚɣɲɢɟ 

ɫɪɨɤɢ ɨɩɪɟɞɟɥɢɬɶ ɢ ɥɢɤɜɢɞɢɪɨɜɚɬɶ ɚɜɚɪɢɸ. Ɉɬɦɟɱɚɟɬɫɹ, ɱɬɨ ɬɚɤɢɟ 

ɬɪɭɛɨɩɪɨɜɨɞɵ ɞɨɫɬɭɩɧɵ ɞɥɹ ɟɠɟɞɧɟɜɧɨɝɨ ɨɫɦɨɬɪɚ ɢ ɨɛɫɥɭɠɢɜɚɧɢɹ, 

ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɫɪɨɤ ɫɥɭɠɛɵ [39]. ɇɚ ɫɬɚɞɢɢ ɦɨɧɬɚɠɚ, 

ɡɚɬɪɚɱɢɜɚɟɬɫɹ ɦɟɧɶɲɟ ɜɪɟɦɟɧɢ ɢ ɫɢɥ ɜ ɫɪɚɜɧɟɧɢɢ ɫ ɩɨɞɡɟɦɧɵɦ ɫɩɨɫɨɛɨɦ 

ɭɤɥɚɞɤɢ. 

Ɇɨɧɬɚɠ ɧɚɞɡɟɦɧɵɯ ɬɪɭɛɨɩɪɨɜɨɞ ɨɫɭɳɟɫɬɜɥɹɸɬ ɧɚ ɨɬɞɟɥɶɧɨ ɫɬɨɹɳɢɯ 

ɨɩɨɪɚɯ, ɷɫɬɚɤɚɞɚɯ, ɮɟɪɦɚɯ ɢɥɢ ɩɨɞɜɟɫɧɵɯ ɤɨɧɫɬɪɭɤɰɢɹɯ.  

ɉɪɢ ɦɨɧɬɚɠɟ ɞɚɧɧɨɝɨ ɬɢɩɚ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɩɪɢɦɟɧɹɬɫɹ ɪɹɞ ɬɪɟɛɨɜɚɧɢɣ, 

ɚ ɢɦɟɧɧɨ, ɩɪɢ ɭɫɬɚɧɨɜɤɟ ɜ ɧɟɩɪɨɟɡɠɢɯ ɪɚɣɨɧɚɯ, ɜɵɫɨɬɚ ɪɚɫɩɨɥɨɠɟɧɢɹ 

ɬɟɩɥɨɜɵɯ ɫɟɬɟɣ ɨɬ ɩɨɜɟɪɯɧɨɫɬɢ ɡɟɦɥɢ ɞɨ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɞɨɥɠɧɚ ɛɵɬɶ ɧɟ ɦɟɧɟɟ 

0,6 ɦ. ɉɪɢ ɦɨɧɬɚɠɟ ɬɟɩɥɨɜɵɯ ɫɟɬɟɣ ɱɟɪɟɡ ɭɥɢɰɵ ɢ ɩɪɨɟɡɠɭɸ ɱɚɫɬɶ, ɜɵɫɨɬɚ 

ɪɚɫɩɨɥɨɠɟɧɢɹ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɨɬ ɭɪɨɜɧɹ ɩɪɨɟɡɠɟɣ ɱɚɫɬɢ ɞɨ ɧɚɪɭɠɧɨɝɨ ɫɥɨɹ 

ɢɡɨɥɹɰɢɢ ɞɨɥɠɧɚ ɛɵɬɶ ɧɟ ɦɟɧɟɟ 4,5 ɦ. ɉɪɢ ɭɤɥɚɞɤɟ ɱɟɪɟɡ ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɟ 

ɩɭɬɢ ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɝɨɥɨɜɤɢ ɪɟɥɶɫɚ ɞɨ ɧɚɪɭɠɧɨɝɨ ɫɥɨɹ ɢɡɨɥɹɰɢɢ ɧɟ ɛɨɥɟɟ 6,4 

ɦ. ɉɪɢ ɩɪɨɤɥɚɞɤɟ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɩɪɟɞɩɪɢɹɬɢɣ ɢ ɷɫɬɚɤɚɞɚɯ 

ɞɨɩɭɫɤɚɟɬɫɹ ɫɨɜɦɟɫɬɧɚɹ ɭɫɬɚɧɨɜɤɚ ɬɟɩɥɨɜɵɯ ɫɟɬɟɣ ɫ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ 

ɬɪɭɛɨɩɪɨɜɨɞɚɦɢ. ɍɫɬɚɧɨɜɤɚ ɚɪɦɚɬɭɪɵ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɦɟɫɬɚɯ ɭɞɨɛɧɵɯ ɞɥɹ 

ɪɟɦɨɧɬɚ ɢ ɨɛɫɥɭɠɢɜɚɧɢɹ, ɜɦɟɫɬɟ ɫ ɷɬɢɦ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɭɫɬɚɧɨɜɤɚ ɩɥɨɳɚɞɤɢ ɫ 

ɩɟɪɢɥɚɦɢ ɢ ɥɟɫɬɧɢɰɚɦɢ [40]. 

ɋɨɝɥɚɫɧɨ ȽɈɋɌ 14202-69, ɩɨɜɟɪɯ ɢɡɨɥɹɰɢɢ ɬɪɭɛɨɩɪɨɜɨɞɨɜ, ɧɚɧɨɫɹɬɫɹ 

ɨɩɨɡɧɚɜɚɬɟɥɶɧɵɟ ɤɨɥɶɰɚ, ɲɢɪɢɧɨɣ 0.5 ɦ., ɤɨɬɨɪɵɟ ɭɤɚɡɵɜɚɸɬ ɩɚɪɚɦɟɬɪɵ ɢ ɬɢɩ 

ɫɪɟɞɵ (ɪɢɫɭɧɨɤ 2). 

Ɉɞɧɚɤɨ, ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɧɚɞɡɟɦɧɨɝɨ ɬɟɩɥɨɜɵɟ ɩɨɬɟɪɢ ɬɟɩɥɨɜɵɯ 

ɫɟɬɟɣ ɜɨɡɪɚɫɬɚɸɬ ɢɡ-ɡɚ ɪɚɡɪɭɲɢɬɟɥɶɧɵɯ ɮɚɤɬɨɪɨɜ, ɜɵɡɜɚɧɧɵɯ ɩɪɢɪɨɞɧɵɦɢ 

ɹɜɥɟɧɢɹɦɢ, ɬɚɤɢɦɢ ɤɚɤ, ɞɨɠɞɶ, ɜɟɬɟɪ ɢ ɞɪ. 

 



19 

 

 

 

Ɋɢɫɭɧɨɤ 2 – Ɉɩɪɟɞɟɥɟɧɢɟ ɫɪɟɞɵ ɩɨ ɰɜɟɬɭ 
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 ɉɨɞɡɟɦɧɵɟ ɬɪɭɛɨɩɪɨɜɨɞɵ  

Ⱦɚɧɧɵɣ ɜɢɞ ɩɪɨɤɥɚɞɤɢ ɬɟɩɥɨɜɵɯ ɫɟɬɟɣ ɯɨɪɨɲɨ ɡɚɪɟɤɨɦɟɧɞɨɜɚɥ ɫɟɛɹ ɜ 

ɝɨɪɨɞɚ ɢ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɚɯ, ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɚɪɯɢɬɟɤɬɭɪɧɨɝɨ ɨɛɥɢɤɚ. 

Ȼɥɚɝɨɞɚɪɹ ɬɚɤɨɦɭ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɦɭ ɪɚɳɟɧɢɸ, ɬɟɩɥɨɜɵɟ ɫɟɬɢ ɧɟ ɦɟɲɚɸɬ 

ɞɜɢɠɟɧɢɸ ɬɪɚɧɫɩɨɪɬɚ ɢ ɩɨɡɜɨɥɹɟɬ ɫɨɤɪɚɬɢɬɶ ɬɟɩɥɨɜɵɟ ɩɨɬɟɪɢ ɡɚ ɫɱɟɬ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɬɟɩɥɨɡɚɳɢɬɧɵɯ ɫɜɨɣɫɬɜ ɝɪɭɧɬɚ. ɉɪɨɦɟɪɡɚɧɢɟ ɝɪɭɧɬɚ ɧɟ 

ɩɪɟɞɫɬɚɜɥɹɟɬ ɨɩɚɫɧɨɫɬɢ ɞɥɹ ɬɪɭɛɨɩɪɨɜɨɞɨɜ, ɢɫɯɨɞɹ ɢɡ ɷɬɨɝɨ, ɩɨɹɜɥɹɟɬɫɹ 

ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɨɤɥɚɞɤɢ ɜ ɡɨɧɟ ɫɟɡɨɧɧɨɝɨ ɩɪɨɦɟɪɡɚɧɢɹ ɝɪɭɧɬɚ. ɉɨɞɡɟɦɧɵɟ 

ɬɟɩɥɨɜɵɟ ɫɟɬɢ ɩɪɢɧɹɬɨ ɩɪɨɤɥɚɞɵɜɚɬɶ ɧɚ ɝɥɭɛɢɧɟ ɨɬ 0,5 ɞɨ 2 ɦ ɢ ɧɢɠɟ 

ɩɨɜɟɪɯɧɨɫɬɢ ɡɟɦɥɢ [41]. 

Ʉ ɧɟɞɨɫɬɚɬɤɚɦ ɩɨɞɡɟɦɧɵɯ ɩɪɨɤɥɚɞɨɤ ɬɟɩɥɨɜɵɯ ɫɟɬɟɣ ɦɨɠɧɨ ɨɬɧɟɫɬɢ: 

ɨɩɚɫɧɨɫɬɶ ɭɜɥɚɠɧɟɧɢɹ ɢ ɪɚɡɪɭɲɟɧɢɹ ɢɡɨɥɹɰɢɢ ɜɫɥɟɞɫɬɜɢɟ ɜɨɡɞɟɣɫɬɜɢɹ 

ɝɪɭɧɬɨɜɵɯ ɢɥɢ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɜɨɞ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɫɟɪɶɟɡɧɨɦɭ ɭɜɟɥɢɱɟɧɢɸ 

ɩɨɬɟɪɶ ɬɟɩɥɚ, ɚ ɬɚɤɠɟ ɨɩɚɫɧɨɫɬɶ ɜɧɟɲɧɟɣ ɤɨɪɪɨɡɢɢ ɬɪɭɛ ɜ ɪɟɡɭɥɶɬɚɬɟ 

ɜɨɡɞɟɣɫɬɜɢɹ ɛɥɭɠɞɚɸɳɢɯ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɬɨɤɨɜ, ɜɥɚɝɢ ɢ ɚɝɪɟɫɫɢɜɧɵɯ ɜɟɳɟɫɬɜ, 

ɫɨɞɟɪɠɚɳɢɯɫɹ ɜ ɝɪɭɧɬɟ [42]. ɉɨɞɡɟɦɧɵɟ ɩɪɨɤɥɚɞɤɢ ɬɟɩɥɨɜɵɯ ɫɟɬɟɣ ɧɟɪɟɞɤɨ 

ɧɭɠɞɚɸɬɫɹ ɜ ɪɟɦɨɧɬɟ, ɱɬɨ ɜɵɡɵɜɚɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɜɫɤɪɵɬɢɹ ɭɥɢɰ, ɩɪɨɟɡɞɨɜ 

ɢ ɞɜɨɪɨɜ. 

Ʉɨɧɫɬɪɭɤɬɢɜɧɨ ɩɨɞɡɟɦɧɵɟ ɬɪɭɛɨɩɪɨɜɨɞɵ ɪɚɡɞɟɥɹɸɬ ɧɚ ɞɜɚ 

ɩɪɢɧɰɢɩɢɚɥɶɧɨ ɪɚɡɥɢɱɧɵɯ ɜɢɞɚ ɭɤɥɚɞɤɢ, ɚ ɢɦɟɧɧɨ ɤɚɧɚɥɶɧɵɟ ɢ ɛɟɫɤɚɧɚɥɶɧɵɟ 

[43-44]. 

Ɍɟɯɧɨɥɨɝɢɹ ɤɚɧɚɥɶɧɨɣ ɤɥɚɞɤɢ ɬɟɩɥɨɜɵɯ ɫɟɬɟɣ ɫɱɢɬɚɟɬɫɹ ɫɨɜɟɪɲɟɧɧɨɣ, 

ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɤɚɧɚɥɨɜ, ɬɟɩɥɨɜɵɟ ɫɟɬɢ ɡɚɳɢɳɟɧɵ ɨɬ ɜɥɢɹɧɢɹ ɜɥɚɠɧɨɫɬɢ 

ɝɪɭɧɬɚ, ɨɬ ɧɚɝɪɭɡɨɤ, ɜɵɡɜɚɧɧɵɯ ɬɪɚɧɫɩɨɪɬɨɦ ɢ ɫɚɦɢɦ ɝɪɭɧɬɨɦ. Ɍɟɩɥɨɜɵɟ ɫɟɬɢ 

ɜ ɤɚɧɚɥɶɧɨɣ ɤɥɚɞɤɟ ɢɦɟɸɬ ɜɨɡɦɨɠɧɨɫɬɶ ɫɚɦɨɤɨɦɩɟɧɫɢɪɨɜɚɬɶɫɹ ɜ ɭɝɥɨɜɵɯ 

ɦɟɫɬɚɯ ɡɚ ɫɱɟɬ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ ɦɟɠɞɭ ɫɬɟɧɤɨɣ ɤɚɧɚɥɚ ɢ ɬɪɭɛɨɣ. 

Ⱦɚɧɧɵɣ ɜɢɞ ɤɥɚɞɤɢ ɬɟɩɥɨɜɵɯ ɫɟɬɟɣ ɭɞɨɛɟɧ ɜ ɨɛɫɥɭɠɢɜɚɧɢɢ 



21 

 

 

ɷɤɫɩɥɭɚɬɢɪɭɸɳɟɝɨ ɩɟɪɫɨɧɚɥɚ, ɡɚ ɫɱɟɬ ɩɨɫɬɨɹɧɧɨɝɨ ɞɨɫɬɭɩɚ ɤ ɬɟɩɥɨɜɵɦ ɫɟɬɹɦ, 

ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɨɩɟɪɚɬɢɜɧɨ ɜɵɩɨɥɧɹɬɶ ɧɟɨɛɯɨɞɢɦɵɣ ɩɟɪɟɱɟɧɶ ɪɚɛɨɬ [45].  

Ȼɨɥɶɲɟɟ ɪɚɡɜɢɬɢɟ ɩɨɥɭɱɢɥ ɛɟɫɤɚɧɚɥɶɧɵɣ ɫɩɨɫɨɛ ɩɪɨɤɥɚɞɤɢ 

ɬɪɭɛɨɩɪɨɜɨɞɨɜ. Ⱦɚɧɧɵɣ ɜɢɞ ɭɤɥɚɞɤɢ ɹɜɥɹɟɬɫɹ ɩɟɪɫɩɟɤɬɢɜɧɵɦ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ ɪɟɲɟɧɢɟɦ, ɜɜɢɞɭ ɭɞɟɲɟɜɥɟɧɢɹ ɫɬɨɢɦɨɫɬɢ ɦɨɧɬɚɠɚ. Ɉɞɧɚɤɨ 

ɢɡ – ɡɚ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɝɨ ɤɨɧɬɚɤɬɚ ɫ ɝɪɭɧɬɨɦ, ɬɟɩɥɨɜɵɟ ɫɟɬɢ ɧɚɯɨɞɹɬɫɹ ɜ 

ɭɫɥɨɜɢɹɯ ɮɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɯ ɜɨɡɞɟɣɫɬɜɢɣ (ɜɥɚɠɧɨɫɬɶ ɝɪɭɧɬɚ, ɞɚɜɥɟɧɢɟ 

ɝɪɭɧɬɚ ɢ ɜɧɟɲɧɢɯ ɧɚɝɪɭɡɨɤ ɢ ɬ. ɩ.), ɧɟɠɟɥɢ ɜ ɤɚɧɚɥɶɧɵɯ ɩɪɨɤɥɚɞɤɚɯ. 

Ȼɟɫɤɚɧɚɥɶɧɵɣ ɫɩɨɫɨɛ ɩɪɨɤɥɚɞɤɢ ɜɨɡɦɨɠɟɧ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɦɟɯɚɧɢɱɟɫɤɢ 

ɩɪɨɱɧɨɣ ɬɟɩɥɨɝɢɞɪɨɢɡɨɥɹɰɢɨɧɧɨɣ ɨɛɨɥɨɱɤɢ, ɫɩɨɫɨɛɧɨɣ ɡɚɳɢɬɢɬɶ ɬɟɩɥɨɜɵɟ 

ɫɟɬɢ ɨɬ ɬɟɩɥɨɜɵɯ ɩɨɬɟɪɶ ɢ ɜɵɞɟɪɠɢɜɚɬɶ ɧɚɝɪɭɡɤɢ, ɩɟɪɟɞɚɜɚɟɦɵɟ ɝɪɭɧɬɨɦ [46-

47]. 

 Ɍɟɩɥɨɜɵɟ ɫɟɬɢ ɫ ɧɚɪɭɠɧɵɦ ɞɢɚɦɟɬɪɨɦ ɬɪɭɛ ɞɨ 400 ɦɦ ɜɤɥɸɱɢɬɟɥɶɧɨ, 

ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɩɪɨɤɥɚɞɵɜɚɬɶ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɛɟɫɤɚɧɚɥɶɧɵɦ ɫɩɨɫɨɛɨɦ. 

 

1.4 ɂɡɦɟɧɟɧɢɟ ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɬɟɩɥɨɜɨɣ 
ɢɡɨɥɹɰɢɢ ɜ ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ 

Ɉɫɧɨɜɧɵɦ ɮɚɤɬɨɪɨɦ, ɜɵɡɵɜɚɸɳɢɦ ɭɜɟɥɢɱɟɧɢɟ ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɢɯ 

ɩɨɬɟɪɶ ɜ ɬɪɭɛɨɩɪɨɜɨɞɚɯ, ɹɜɥɹɟɬɫɹ ɪɚɡɪɭɲɟɧɢɟ ɫɥɨɹ ɢɡɨɥɹɰɢɢ ɜ ɩɪɨɰɟɫɫɟ 

ɷɤɫɩɥɭɚɬɚɰɢɢ [48]. ɂɡ ɦɧɨɝɨɱɢɫɥɟɧɧɵɯ ɧɚɛɥɸɞɟɧɢɣ ɜɵɞɟɥɹɸɬ ɫɥɟɞɭɸɳɢɟ 

ɩɪɢɱɢɧɵ, ɜɥɢɹɸɳɢɟ ɧɚ ɪɚɡɪɭɲɟɧɢɟ ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ: 

 Ɋɟɝɭɥɹɪɧɵɟ ɬɟɩɥɨɩɟɪɟɩɚɞɵ ɢ ɬɟɩɥɨɜɵɟ ɧɚɩɪɹɠɟɧɢɹ ɜ 

ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɨɦ ɤɨɧɬɭɪɟ; 

 Ɇɟɯɚɧɢɱɟɫɤɢɟ ɩɨɜɪɟɠɞɟɧɢɹ, ɜɵɡɜɚɧɧɵɟ ɪɚɡɝɪɭɡɤɨɣ, ɭɤɥɚɞɤɨɣ ɢ 

ɦɨɧɬɚɠɨɦ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɜɨ ɜɪɟɦɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢɥɢ ɪɟɦɨɧɬɚ 

ɬɟɩɥɨɜɵɯ ɫɟɬɟɣ; 

 ɉɨɜɪɟɠɞɟɧɢɹ ɩɪɢ ɥɢɤɜɢɞɚɰɢɢ ɚɜɚɪɢɣ ɢɥɢ ɤɚɩɢɬɚɥɶɧɨɦ ɪɟɦɨɧɬɟ; 



22 

 

 

 ɉɪɨɧɢɤɧɨɜɟɧɢɟ ɜɥɚɝɢ ɜ ɩɪɨɯɨɞɧɵɟ ɢ ɧɟɩɪɨɯɨɞɧɵɟ ɤɚɧɚɥɵ 

ɬɪɭɛɨɩɪɨɜɨɞɨɜ, ɜɵɡɜɚɧɧɵɯ ɡɚɬɨɩɥɟɧɢɟɦ ɢɥɢ ɭɬɟɱɤɨɣ ɜɨɞɵ ɜ ɫɜɹɡɢ ɫ 

ɩɪɨɪɵɜɨɦ ɬɪɭɛɨɩɪɨɜɨɞɨɜ; 

 ɉɪɢ ɧɚɞɡɟɦɧɨɣ ɩɪɨɤɥɚɞɤɟ ɩɨɜɪɟɠɞɟɧɢɟ ɢɡɨɥɹɰɢɢ ɜɵɡɜɚɧɵ 

ɫɩɟɰɚɜɬɨɬɟɯɧɢɤɨɣ ɢɥɢ ɜɚɧɞɚɥɚɦɢ. 

 ɍɞɟɥɶɧɵɟ ɩɨɬɟɪɢ ɬɟɩɥɚ ɜɨɡɧɢɤɚɸɬ ɜɫɥɟɞɫɬɜɢɟ ɞɟɮɨɪɦɚɰɢɢ 

ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɨɝɨ ɤɨɧɬɭɪɚ, ɜɵɡɜɚɧɧɨɝɨ ɩɪɨɜɢɫɚɧɢɟɦ 

ɬɪɭɛɨɩɪɨɜɨɞɚ ɩɨɞ ɫɨɛɫɬɜɟɧɧɵɦ ɜɟɫɨɦ ɢ ɞɪɭɝɢɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 

ɤɨɧɫɬɪɭɤɰɢɢ.   

 ɉɪɨɜɢɫɚɧɢɟ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɜɵɡɵɜɚɸɬ ɞɟɮɨɪɦɚɰɢɸ ɫɥɨɹ ɢɡɨɥɹɰɢɢ, 

ɜɫɥɟɞɫɬɜɢɟ ɱɟɝɨ ɩɨɹɜɥɹɟɬɫɹ ɜɨɡɞɭɲɧɚɹ ɩɪɨɫɥɨɣɤɚ ɦɟɠɞɭ ɬɪɭɛɨɣ ɢ 

ɢɡɨɥɹɰɢɟɣ. 

ɉɪɢɜɟɞɟɧɧɵɟ ɜɵɲɟ ɮɚɤɬɨɪɵ, ɩɪɨɹɜɥɹɸɬɫɹ ɧɟɡɚɜɢɫɢɦɨ ɨɬ 

ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɧɚɛɥɸɞɚɟɬɫɹ ɜɨ ɜɫɟɯ ɪɟɝɢɨɧɚɯ ɊɎ 

[49]. 

  

1.5 ȼɵɜɨɞɵ ɩɨ ɝɥɚɜɟ ɢ ɩɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱ 

ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɛɨɥɶɲɢɧɫɬɜɨ ɬɟɩɥɨɬɪɚɫɫ 

ɷɤɫɩɥɭɚɬɢɪɭɸɬɫɹ ɜ ɧɟɲɬɚɬɧɵɯ ɪɟɠɢɦɚɯ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɪɨɫɬɭ ɬɟɩɥɨɜɵɯ 

ɩɨɬɟɪɶ, ɱɟɪɟɡ ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɩɪɢ 

ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɢ ɪɚɛɨɱɟɝɨ ɬɟɥɚ ɨɬ ɢɫɬɨɱɧɢɤɚ ɬɟɩɥɚ ɤ ɤɨɧɟɱɧɨɦɭ 

ɩɨɬɪɟɛɢɬɟɥɸ. 

ɉɪɢ ɩɪɨɜɟɞɟɧɢɢ ɚɧɚɥɢɡɚ ɛɵɥɨ ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɟ 

ɨɩɪɟɞɟɥɟɧɢɟ ɬɟɩɥɨɜɵɯ ɩɨɬɟɪɶ ɹɜɥɹɟɬɫɹ ɬɪɭɞɨɡɚɬɪɚɬɧɵɦ ɫ ɜɪɟɦɟɧɧɨɣ ɢ 

ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɬɨɱɤɢ ɡɪɟɧɢɹ, ɜ ɫɜɹɡɢ ɫ ɷɬɢɦ ɞɚɧɧɚɹ ɦɟɬɨɞɢɤɚ ɹɜɥɹɟɬɫɹ 

ɬɪɭɞɧɨɪɟɚɥɢɡɭɟɦɨɣ ɢ ɧɟ ɦɨɠɟɬ ɪɟɝɭɥɹɪɧɨ ɜɵɩɨɥɧɹɬɶɫɹ ɜ ɩɨɥɧɨɦ ɨɛɴɟɦɟ. 
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Ɍɟɩɥɨɬɟɯɧɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɩɨɬɟɪɶ ɬɟɩɥɨɬɵ, ɬɚɤ ɠɟ ɧɟ ɩɨɡɜɨɥɹɟɬ 

ɞɨɫɬɚɬɨɱɧɨ ɬɨɱɧɨ ɨɰɟɧɢɬɶ ɩɨɬɟɪɢ ɬɟɩɥɚ ɩɪɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɟ ɬɟɩɥɨɧɨɫɢɬɟɥɹ, 

ɢɡ-ɡɚ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ ɪɚɫɱɟɬɟ ɫɩɪɚɜɨɱɧɵɯ ɡɧɚɱɟɧɢɣ ɤɨɷɮɮɢɰɢɟɧɬɨɜ 

ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ ɢɡɨɥɹɰɢɨɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɢ, ɤɨɬɨɪɵɟ ɧɟ ɭɱɢɬɵɜɚɸɬ ɪɹɞ 

ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɮɚɤɬɨɪɨɜ. 

ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ ɬɟɩɥɨɜɵɯ ɩɪɢɛɨɪɨɜ ɭɱɟɬɚ ɭ 

ɤɨɧɟɱɧɵɯ ɩɨɬɪɟɛɢɬɟɥɟɣ, ɜɨɡɦɨɠɧɨ ɨɰɟɧɢɬɶ ɥɢɲɶ ɭɫɪɟɞɧёɧɧɵɟ ɬɟɩɥɨɜɵɟ 

ɩɨɬɟɪɢ ɜ ɬɪɭɛɨɩɪɨɜɨɞɚɯ. ɉɨɥɭɱɟɧɧɵɟ ɞɚɧɧɵɟ ɧɟ ɞɚɸɬ ɩɨɥɧɨɝɨ ɩɪɟɞɫɬɚɜɥɟɧɢɹ 

ɨ ɫɨɫɬɨɹɧɢɢ ɢɡɨɥɹɰɢɢ ɧɚ ɤɨɧɤɪɟɬɧɵɯ ɭɱɚɫɬɤɚɯ ɬɟɩɥɨɜɵɯ ɫɟɬɟɣ, ɤ ɬɨɦɭ ɠɟ 

ɬɚɤɢɟ ɩɪɢɛɨɪɵ ɭɱɟɬɚ ɢɦɟɸɬ ɩɨɝɪɟɲɧɨɫɬɶ, ɱɬɨ ɜɥɢɹɟɬ ɧɚ ɬɨɱɧɨɫɬɶ ɩɨɤɚɡɚɧɢɣ. 

ɋɭɳɟɫɬɜɭɸɬ ɫɩɨɫɨɛɵ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɬɟɩɥɨɜɵɯ ɩɨɬɟɪɶ 

ɩɪɢ ɩɨɦɨɳɢ ɪɚɡɥɢɱɧɵɯ ɩɪɨɝɪɚɦɦɧɵɯ ɤɨɦɩɥɟɤɫɨɜ. Ⱦɚɧɧɚɹ ɦɟɬɨɞɢɤɚ ɩɨɥɭɱɚɟɬ 

ɲɢɪɨɤɨɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɢ ɪɚɡɜɢɬɢɟ ɜ ɬɟɩɥɨɬɪɚɧɫɩɨɪɬɧɵɯ ɤɨɦɩɚɧɢɹɯ. 

ɉɪɨɛɥɟɦɚ ɨɩɪɟɞɟɥɟɧɢɹ ɬɟɩɥɨɜɵɯ ɩɨɬɟɪɶ ɫ ɭɱɟɬɨɦ ɜɫɟɯ 

ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɨɫɨɛɟɧɧɨɫɬɟɣ ɹɜɥɹɟɬɫɹ ɚɤɬɭɚɥɶɧɨɣ ɩɨ ɫɟɣ ɞɟɧɶ, 

ɫɭɳɟɫɬɜɭɸɳɢɟ ɦɟɬɨɞɵ ɨɰɟɧɤɢ ɬɟɩɥɨɜɵɯ ɩɨɬɟɪɶ ɬɪɟɛɭɟɬ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ, 

ɚ ɬɚɤɠɟ ɪɚɡɪɚɛɨɬɤɢ ɧɨɜɵɯ ɦɟɬɨɞɨɜ.  

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɰɟɥɶɸ ɦɚɝɢɫɬɟɪɫɤɨɣ ɞɢɫɫɟɪɬɚɰɢɢ ɹɜɥɹɟɬɫɹ ɢɫɫɥɟɞɨɜɚɧɢɟ 

ɦɟɬɨɞɢɤ ɪɚɫɱɟɬɚ ɢ ɨɰɟɧɤɢ ɩɨɬɟɪɶ ɬɟɩɥɨɬɵ ɱɟɪɟɡ ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɵɟ 

ɤɨɧɫɬɪɭɤɰɢɢ ɜɨɞɹɧɵɯ ɫɟɬɟɣ ɞɥɹ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ ɫɭɳɟɫɬɜɭɸɳɢɯ 

ɬɟɯɧɨɥɨɝɢɣ ɚɧɚɥɢɡɚ ɬɟɩɥɨɜɵɯ ɩɨɬɟɪɶ. 

Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ ɩɨɫɬɚɜɥɟɧɧɨɣ ɰɟɥɢ ɛɵɥ ɩɨɫɬɚɜɥɟɧɵ ɢ ɪɟɲɟɧɵ 

ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ: 

1) ɉɪɨɜɟɫɬɢ ɚɧɚɥɢɡ ɬɟɨɪɟɬɢɱɟɫɤɢɯ ɞɚɧɧɵɯ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɬɟɩɥɨɜɵɯ 

ɩɨɬɟɪɶ ɜ ɬɪɭɛɨɩɪɨɜɨɞɚɯ; 

2) ɍɫɨɜɟɪɲɟɧɫɬɜɨɜɚɬɶ ɦɟɬɨɞɢɤɭ ɨɰɟɧɤɢ ɢ ɨɩɪɟɞɟɥɟɧɢɹ ɬɟɩɥɨɜɵɯ ɩɨɬɟɪɶ 

ɜ ɫɟɬɹɯ ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ, ɩɨɡɜɨɥɹɸɳɭɸ ɭɱɢɬɵɜɚɬɶ ɧɟ ɬɨɥɶɤɨ ɫɩɨɫɨɛɵ 
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ɩɪɨɤɥɚɞɤɢ ɢ ɤɨɧɮɢɝɭɪɚɰɢɸ ɬɪɭɛɨɩɪɨɜɨɞɨɜ, ɧɨ ɬɚɤɠɟ ɢɡɦɟɧɟɧɢɟ 

ɬɟɩɥɨɡɚɳɢɬɧɵɯ ɫɜɨɣɫɬɜ ɢɡɨɥɹɰɢɢ ɜ ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ; 

3) Ⱦɚɬɶ ɫɪɚɜɧɢɬɟɥɶɧɵɣ ɚɧɚɥɢɡ ɜɥɢɹɧɢɹ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɮɚɤɬɨɪɨɜ 

ɫɨɫɬɨɹɧɢɹ ɬɟɩɥɨɜɨɣ ɢɡɨɥɹɰɢɢ ɧɚ ɜɟɥɢɱɢɧɭ ɬɟɩɥɨɜɨɣ ɩɨɬɟɪɢ; 

4) ɋ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɪɟɞɥɚɝɚɟɦɨɣ ɪɚɫɱɟɬɧɨɣ ɦɟɬɨɞɢɤɢ ɞɚɬɶ 

ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɨɩɬɢɦɢɡɚɰɢɢ ɬɟɩɥɨɜɵɯ ɩɨɬɟɪɶ ɱɟɪɟɡ 

ɬɟɩɥɨɢɡɨɥɹɰɢɸ ɜɵɛɪɚɧɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɜɨɞɹɧɨɣ ɫɟɬɢ. 
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2 Ɇɟɬɨɞɢɤɚ ɨɩɪɟɞɟɥɟɧɢɹ ɬɟɩɥɨɜɵɯ ɩɨɬɟɪɶ ɜ ɫɟɬɹɯ ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ 

2.1 Ⱥɞɚɩɬɚɰɢɹ ɩɪɢɦɟɧɹɟɦɨɣ ɦɟɬɨɞɢɤɢ ɪɚɫɱɟɬɚ ɞɥɹ ɩɝɬ. Ȼɟɪɟɡɨɜɤɚ  

ȼ ɞɚɧɧɨɣ ɝɥɚɜɟ ɩɪɟɞɫɬɚɜɥɟɧɨ ɪɟɲɟɧɢɟ ɡɚɞɚɱɢ ɚɧɚɥɢɬɢɱɟɫɤɢɦ ɦɟɬɨɞɨɦ 

ɨɩɪɟɞɟɥɟɧɢɹ ɬɟɩɥɨɜɵɯ ɩɨɬɟɪɶ ɜ ɬɪɭɛɨɩɪɨɜɨɞɚɯ ɫ ɭɱɟɬɨɦ ɪɟɚɥɶɧɵɯ ɭɫɥɨɜɢɣ 

ɷɤɫɩɥɭɚɬɚɰɢɢ ɫɟɬɟɣ. 

ȼ ɤɚɱɟɫɬɜɟ ɨɛɴɟɤɬɚ ɢɫɫɥɟɞɨɜɚɧɢɹ ɛɵɥ ɪɚɫɫɦɨɬɪɟɧ ɮɪɚɝɦɟɧɬ ɬɢɩɢɱɧɨɣ 

ɞɜɭɯɬɪɭɛɧɨɣ ɬɟɩɥɨɜɨɣ ɫɟɬɢ ɩɝɬ. Ȼɟɪɟɡɨɜɤɚ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ (ɪɢɫɭɧɨɤ 3).  

 

Ɋɢɫɭɧɨɤ 3 – Ɏɪɚɝɦɟɧɬ ɩɪɨɤɥɚɞɤɢ ɬɢɩɢɱɧɨɣ ɞɜɭɯɬɪɭɛɧɨɣ  

ɬɟɩɥɨɜɨɣ ɫɟɬɢ ɩɝɬ. Ȼɟɪɟɡɨɜɤɚ 
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ȼ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɦ ɩɪɢɦɟɪɟ, ɨɫɧɨɜɧɵɦ ɫɩɨɫɨɛɨɦ ɩɪɨɤɥɚɞɤɢ 

ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɹɜɥɹɟɬɫɹ, ɬɪɚɞɢɰɢɨɧɧɵɣ ɦɟɬɨɞ ɩɨɞɡɟɦɧɨɣ ɤɥɚɞɤɢ ɜ 

ɧɟɩɪɨɯɨɞɧɵɯ ɤɚɧɚɥɚɯ. Ⱦɚɧɧɵɣ ɦɟɬɨɞ ɜɵɛɪɚɧ ɜɜɢɞɭ ɷɫɬɟɬɢɱɟɫɤɢɯ, 

ɚɪɯɢɬɟɤɬɭɪɧɨ-ɩɥɚɧɢɪɨɜɨɱɧɵɯ ɫɨɨɛɪɚɠɟɧɢɹɯ. 

Ʉɨɧɫɬɪɭɤɰɢɹ ɧɟɩɪɨɯɨɞɧɨɝɨ ɤɚɧɚɥɚ ɫɨɫɬɨɢɬ ɢɡ ɥɨɬɤɨɜ ɢ ɩɥɢɬ 

ɩɟɪɟɤɪɵɬɢɣ, ɜɵɩɨɥɧɟɧɧɵɯ ɢɡ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɷɥɟɦɟɧɬɨɜ. ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ 

ɭɱɚɫɬɤɨɜ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 1. 

Ɋɚɫɱɟɬ ɩɨɬɟɪɶ ɬɟɩɥɨɬɵ ɩɪɢ ɤɚɱɟɫɬɜɟɧɧɨɦ ɪɟɝɭɥɢɪɨɜɚɧɢɢ ɩɪɨɢɡɜɨɞɢɬɫɹ 

ɩɪɢ ɫɪɟɞɧɢɯ ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ ɪɚɣɨɧɚ (ɬɚɛɥɢɰɚ 2). 

ɋɭɳɟɫɬɜɭɟɬ ɪɹɞ ɞɨɩɭɳɟɧɢɣ ɩɪɢ ɪɟɲɟɧɢɢ ɡɚɞɚɱ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ 

ɬɟɩɥɨɜɵɯ ɩɨɬɟɪɶ, ɚ ɢɦɟɧɧɨ: 

1) ɉɪɢ ɪɚɫɱɟɬɟ ɧɟ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɫɬɟɧɨɤ ɬɪɭɛ ɢ 

ɤɚɧɚɥɨɜ ɜ ɤɨɬɨɪɵɯ ɨɧɢ ɪɚɡɦɟɳɟɧɵ, ɷɬɨ ɜɵɡɜɚɧɨ ɬɟɦ, ɱɬɨ ɢɯ 

ɬɟɪɦɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɡɧɚɱɢɬɟɥɶɧɨ ɦɟɧɶɲɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ 

ɢɡɨɥɹɰɢɨɧɧɨɝɨ ɫɥɨɹ; 

2) ȼ ɪɚɫɱɟɬɚɯ ɧɟ ɭɱɢɬɵɜɚɸɬ ɬɟɪɦɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɨɬɞɚɱɢ ɨɬ 

ɪɚɛɨɱɟɝɨ ɬɟɥɚ ɤ ɜɧɭɬɪɟɧɧɟɣ ɫɬɟɧɤɟ ɬɪɭɛɵ, ɩɨɫɤɨɥɶɤɭ ɨɧɨ ɦɟɧɶɲɟ 

ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɧɚɪɭɠɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɢɡɨɥɹɰɢɢ; 

3) Ɍɟɪɦɨɞɢɧɚɦɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɟɳɟɫɬɜ ɹɜɥɹɸɬɫɹ ɩɨɫɬɨɹɧɧɵɦɢ 

ɢ ɢɡɜɟɫɬɧɵɦɢ ɜɟɥɢɱɢɧɚɦɢ 

4) ɋɥɨɢ ɢɡɨɥɹɰɢɢ, ɤɨɬɨɪɵɦ ɩɨɤɪɵɬ ɬɪɭɛɨɩɪɨɜɨɞ ɫɨɫɬɨɢɬ ɢɡ: ɫɥɨɹ 

ɱɟɪɧɨɜɨɣ (ɨɫɧɨɜɧɨɣ) ɢɡɨɥɹɰɢɢ, ɫɥɨɹ ɱɢɫɬɨɜɨɣ ɢɡɨɥɹɰɢɢ (ɪɭɛɟɪɨɢɞ, 

ɫɬɟɤɥɨɬɤɚɧɶ ɢ ɩɪ.), ɜ ɤɨɧɰɟ ɧɚɧɨɫɢɬɫɹ ɡɚɳɢɬɧɨɟ ɩɨɤɪɵɬɢɟ 

(ɨɰɢɧɤɨɜɚɧɧɨɟ ɠɟɥɟɡɨ ɢɥɢ ɚɥɸɦɢɧɢɣ). ȼɜɢɞɭ ɬɨɝɨ, ɱɬɨ ɱɢɫɬɨɜɚɹ 

ɢɡɨɥɹɰɢɹ ɢ ɡɚɳɢɬɧɨɟ ɩɨɤɪɵɬɢɟ ɨɛɥɚɞɚɸɬ ɡɧɚɱɢɬɟɥɶɧɨ ɦɟɧɶɲɢɦ 

ɬɟɪɦɢɱɟɫɤɢɦ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ 

ɱɟɪɧɨɜɨɣ ɢɡɨɥɹɰɢɢ, ɢɯ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɚɧɚɥɢɡɚ 

ɦɨɠɧɨ ɩɪɟɧɟɛɪɟɱɶ; 
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5) ɉɨɥɭɱɟɧɧɵɟ ɪɚɫɱɟɬɧɵɟ ɞɚɧɧɵɟ ɩɪɢɦɟɧɢɦɵ ɞɥɹ ɫɢɫɬɟɦɵ ɫ ɡɚɤɪɵɬɵɦ 

ɬɢɩɨɦ ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ; 

6) ɋɱɢɬɚɟɬɫɹ, ɱɬɨ ɫɢɫɬɟɦɚ ɝɟɪɦɟɬɢɱɧɚ ɢ ɧɟ ɢɦɟɟɬ ɞɟɮɟɤɬɨɜ, ɚ ɡɧɚɱɢɬ 

ɭɬɟɱɤɢ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɨɬɫɭɬɫɬɜɭɸɬ.  

Ɍɚɛɥɢɰɚ 1 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɬɟɩɥɨɜɨɣ ɫɟɬɟ ɜ ɩɝɬ. Ȼɟɪɟɡɨɜɤɚ 

№ 
ɭɱ 
-
ɤɚ 

ɍɫɥɨɜɧɵɣ 
ɞɢɚɦɟɬɪ , 
ɦɦ 

Ⱦɥɢɧɧɚ 
ɭɱɚɫɬɤɚ, 
ɦ 
 

ɋɩɨɫɨɛ 
ɩɪɨɤɥɚɞɤɢ 

Ɍɢɩ 
ɢɡɨɥɹɰɢɢ 

ɇɚɪɭɠɧɵɣ 
ɞɢɚɦɟɬɪ 
ɢɡɨɥɹɰɢɢ, 
ɦɦ 

ɍɫɥɨɜɢɹ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ 
ɫɨɫɬɨɹɧɢɟ ɢɡɨɥɹɰɢɢ 

1 150 80 

ɉɨɞɡɟɦɧɵɣ Ɇȼ 

250 
ȼɥɚɠɧɵɣ ɜɨɡɞɭɯ ɜ 
ɤɚɧɚɥɟ 

2 150 140 250 
ȼɥɚɠɧɵɣ ɜɨɡɞɭɯ ɜ 
ɤɚɧɚɥɟ 

3 150 410 250 
ȼɥɚɠɧɵɣ ɜɨɡɞɭɯ ɜ 
ɤɚɧɚɥɟ 

4 100 130 250 
40% ɭɜɥɚɠɧɟɧɢɟ 
ɢɡɨɥɹɰɢɢ 

5 150 140 250 
ȼɥɚɠɧɵɣ ɜɨɡɞɭɯ ɜ 
ɤɚɧɚɥɟ 

6 150 145 250 
ȼɥɚɠɧɵɣ ɜɨɡɞɭɯ ɜ 
ɤɚɧɚɥɟ 

7 150 50 250 
100% ɭɜɥɚɠɧɟɧɢɟ 
ɢɡɨɥɹɰɢɢ 

8 80 160 160 
100% ɭɜɥɚɠɧɟɧɢɟ 
ɢɡɨɥɹɰɢɢ 

9 150 140 250 
Ⱦɟɮɨɪɦɚɰɢɹ 
ɢɡɨɥɹɰɢɢ 

10 80 145 160 
ȼɥɚɠɧɵɣ ɜɨɡɞɭɯ ɜ 
ɤɚɧɚɥɟ 

11 150 70 250 
ȼɥɚɠɧɵɣ ɜɨɡɞɭɯ ɜ 
ɤɚɧɚɥɟ 

12 150 30 250 
ȼɥɚɠɧɵɣ ɜɨɡɞɭɯ ɜ 
ɤɚɧɚɥɟ 

13 100 100 180 
ȼɥɚɠɧɵɣ ɜɨɡɞɭɯ ɜ 
ɤɚɧɚɥɟ 

14 100 240 180 
100% ɭɜɥɚɠɧɟɧɢɟ 
ɢɡɨɥɹɰɢɢ 

15 100 80 180 
100% ɭɜɥɚɠɧɟɧɢɟ 
ɢɡɨɥɹɰɢɢ 

16 50 140 177 
ȼɥɚɠɧɵɣ ɜɨɡɞɭɯ ɜ 
ɤɚɧɚɥɟ 

17 50 210 177 
ȼɥɚɠɧɵɣ ɜɨɡɞɭɯ ɜ 
ɤɚɧɚɥɟ 
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Ɍɚɛɥɢɰɚ 2 – Ʉɥɢɦɚɬɢɱɟɫɤɢɟ ɞɚɧɧɵɟ ɩɝɬ. Ȼɟɪɟɡɨɜɤɚ 

№ ɩ/ɩ ɉɚɪɚɦɟɬɪ Ɂɧɚɱɟɧɢɟ 

1 Ɍɟɦɩɟɪɚɬɭɪɚ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ, Ʉ 253 

2 ɋɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɝɪɭɧɬɚ ɧɚ ɝɥɭɛɢɧɟ 
ɡɚɥɨɠɟɧɢɹ (5 ɦ) ɩɨɞɡɟɦɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ, Ʉ 

278 

3 Ɍɟɦɩɟɪɚɬɭɪɚ ɩɪɹɦɨɣ ɫɟɬɟɜɨɣ ɜɨɞɵ, Ʉ 373 

4 Ɍɟɦɩɟɪɚɬɭɪɚ ɨɛɪɚɬɧɨɣ ɫɟɬɟɜɨɣ ɜɨɞɵ, Ʉ 363 

5 ɋɪɟɞɧɹɹ ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ, ɦ/ɫ 5 

 

Ɉɩɢɫɚɧɧɵɟ ɜɵɲɟ ɮɚɤɬɨɪɵ ɨɬɨɛɪɚɠɚɸɬ ɪɟɚɥɶɧɵɣ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɣ 

ɪɟɠɢɦ ɪɚɛɨɬɵ ɛɨɥɶɲɢɧɫɬɜɚ ɬɟɩɥɨɜɵɯ ɫɟɬɟɣ ɊɎ. 

 

2.2 Ɉɫɧɨɜɧɵɟ ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɢɟ ɭɪɚɜɧɟɧɢɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ 
ɬɟɩɥɨɜɵɯ ɩɨɬɟɪɶ 

Ɋɟɲɟɧɢɟ ɡɚɞɚɱ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɩɨɬɟɪɶ ɬɟɩɥɚ ɩɪɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɟ 

ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɨɬ ɢɫɬɨɱɧɢɤɚ ɤ ɤɨɧɟɱɧɨɦɭ ɩɨɬɪɟɛɢɬɟɥɸ, ɨɫɧɨɜɚɧɨ ɧɚ ɛɚɡɨɜɵɯ 

ɡɚɤɨɧɚɯ ɬɟɪɦɨɞɢɧɚɦɢɤɢ ɢ ɬɟɦɩɥɨɦɚɫɫɨɨɛɦɟɧɚ. 

ɉɪɢ ɩɨɦɨɳɢ ɜɵɪɚɠɟɧɢɹ 7 ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɪɚɫɱɟɬ ɭɞɟɥɶɧɵɯ ɬɟɩɥɨɜɵɯ 

ɩɨɬɟɪɶ ɱɟɪɟɡ ɫɥɨɣ ɢɡɨɥɹɰɢɢ ɬɪɭɛɨɩɪɨɜɨɞɨɜ. 

𝑞 = 𝑇 −𝑇ோ , ʑ˕ˏ,         (7) 

ɝɞɟ  𝑇  – ɬɟɦɩɟɪɚɬɭɪɚ ɪɚɛɨɱɟɝɨ ɬɟɥɚ (ɜɨɞɵ) ɜ ɬɟɩɥɨɜɵɯ ɫɟɬɹɯ, Ʉ; 𝑇  – ɬɟɦɩɟɪɚɬɭɪɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, Ʉ; ܴ – ɬɟɪɦɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɪɨɜɨɞɚ. 

ɉɪɢ ɛɨɥɟɟ ɞɟɬɚɥɶɧɨɦ ɪɚɫɫɦɨɬɪɟɧɢɢ ɬɟɩɥɨɜɵɯ ɫɟɬɟɣ, ɨɬɦɟɱɚɟɬɫɹ 

ɫɥɟɞɭɸɳɟɟ, ɬɟɩɥɨɬɚ, ɩɟɪɟɞɚɜɚɟɦɚɹ ɬɟɩɥɨɧɨɫɢɬɟɥɟɦ ɤ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɟ, 

ɫɧɚɱɚɥɚ ɩɪɨɯɨɞɢɬ ɜɧɭɬɪɟɧɧɸɸ ɩɨɜɟɪɯɧɨɫɬɶ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɡɚɬɟɦ ɫɥɨɣ 



29 

 

 

ɦɚɬɟɪɢɚɥɚ, ɢɡ ɤɨɬɨɪɨɝɨ ɫɞɟɥɚɧɚ ɬɪɭɛɚ, ɞɚɥɟɟ ɫɥɨɣ ɬɟɩɥɨɜɨɣ ɢɡɨɥɹɰɢɢ ɢ ɜ ɤɨɧɰɟ 

ɩɪɨɯɨɞɢɬ ɱɟɪɟɡ ɧɚɪɭɠɧɭɸ ɩɨɜɟɪɯɧɨɫɬɶ ɬɟɩɥɨɜɨɣ ɢɡɨɥɹɰɢɢ [50].  

ܴ = ܴ˅ː + ܴ˕˓ + ܴˋ + ܴː, ˏ∙Кʑ˕ ,        (8) 

ɝɞɟ ܴ˅ː- ɹɜɥɹɟɬɫɹ ɬɟɪɦɢɱɟɫɤɢɦ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ 

ɬɪɭɛɨɩɪɨɜɨɞɚ, (ɦ∙ К)/ȼɬ; ܴ˕˓ – ɹɜɥɹɟɬɫɹ ɬɟɪɦɢɱɟɫɤɢɦ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ ɫɬɟɧɤɢ ɬɪɭɛɵ, (ɦ∙ К)/ȼɬ; ܴˋ – ɹɜɥɹɟɬɫɹ ɬɟɪɦɢɱɟɫɤɢɦ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɨɝɨ ɫɥɨɹ; ܴː – ɹɜɥɹɟɬɫɹ ɬɟɪɦɢɱɟɫɤɢɦ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ ɧɚɪɭɠɧɨɝɨ ɫɥɨɹ ɬɟɩɥɨɜɨɣ 

ɢɡɨɥɹɰɢɢ. 

ɋɨɝɥɚɫɧɨ ɤɥɚɫɫɢɱɟɫɤɢɦ ɡɚɤɨɧɚɦ ɬɟɪɦɨɞɢɧɚɦɢɤɢ, ɬɟɪɦɢɱɟɫɤɨɟ 

ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɰɢɥɢɧɞɪɢɱɟɫɤɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɧɚɯɨɞɢɬɫɹ ɩɨ ɜɵɪɚɠɟɧɢɸ (9): 

ܴ = ଵ𝜋∙ௗ∙𝑎, 
ˏ∙Кʑ˕  ,         (9) 

ɝɞɟ     d – ɞɢɚɦɟɬɪ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɦ; ߙ – ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɨɬɞɚɱɢ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ, ȼɬ/(ˏଶ ∙ К). 

Ⱦɥɹ ɪɚɫɱɟɬɚ ɤɨɷɮɮɢɰɢɟɧɬɚ ɬɟɩɥɨɨɬɞɚɱɢ ɨɬ ɩɨɜɟɪɯɧɨɫɬɢ ɤ ɨɤɪɭɠɚɸɳɟɣ 

ɫɪɟɞɵ ɢɫɩɨɥɶɡɭɸɬ ɜɵɪɚɠɟɧɢɟ (10): 

ߙ = ˎߙ + ,ˉ˖ː˞˅.ˍߙ+.˅˕˔ˈ.ˍߙ ʑ˕ˏమ∙К,       (10)  

ɝɞɟ   ߙˎ –  ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɨɬɞɚɱɢ ɢɡɥɭɱɟɧɢɟɦ, ȼɬ/(ˏଶ ∙ К);  ߙˍ.ˈ˔˕˅. – ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɨɬɞɚɱɢ ɩɪɢ ɟɫɬɟɫɬɜɟɧɧɨɣ ɤɨɧɜɟɤɰɢɢ,  

ȼɬ/(ˏଶ ∙ К); ߙˍ.˅˞ː˖ˉ – ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɨɬɞɚɱɢ ɩɪɢ ɜɵɧɭɠɞɟɧɧɨɣ ɤɨɧɜɟɤɰɢɢ,  

ȼɬ/(ˏଶ ∙ К). 
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ɉɪɢ ɪɚɫɱɟɬɟ ɤɨɷɮɮɢɰɢɟɧɬɚ ɬɟɩɥɨɨɬɞɚɱɢ ɢɡɥɭɱɟɧɢɟɦ ɩɪɢɦɟɧɹɸɬ 

ɜɵɪɚɠɟɧɢɟ (11): 

ˎߙ = 𝐶 ∙ ቀ Тభబబቁర−ቀ ТːభబబቁరТ−Тː , ʑ˕ˏమ∙К,       (11) 

ɝɞɟ   𝐶 = ͵,ͺ … Ͷ,͵, ȼɬ/(ˏଶ ∙ Кସ) – ɤɨɷɮɮɢɰɢɟɧɬ ɢɡɥɭɱɟɧɢɹ. 

Т- ɬɟɦɩɟɪɚɬɭɪɚ ɢɡɥɭɱɚɸɳɟɣ ɩɨɜɟɪɯɧɨɫɬɢ, Ʉ. 

ɉɪɢɧɹɬɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɮɨɪɦɭɥɭ ɇɭɫɫɟɥɶɬɚ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ 

ɤɨɷɮɮɢɰɢɟɧɬɚ ɬɟɩɥɨɨɬɞɚɱɢ ɨɬ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɬɪɭɛɵ ɤ ɜɨɡɞɭɯɭ ɩɪɢ 

ɟɫɬɟɫɬɜɟɧɧɨɣ ɤɨɧɜɟɤɰɢɢ, ɜɵɪɚɠɟɧɢɟ (12): 

.˅˕˔ˈ.ˍߙ = ͳ,ͳ͸ ∙ √𝑇−𝑇ௗర , ʑ˕ˏమ∙К.        (12) 

ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɱɢɫɥɚ Ɋɟɣɧɨɥɶɞɫɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɨɷɮɮɢɰɢɟɧɬ 

ɤɨɧɜɟɤɬɢɜɧɨɣ ɬɟɩɥɨɨɬɞɚɱɢ ɩɪɢ ɜɵɧɭɠɞɟɧɧɨɣ ɤɨɧɜɟɤɰɢɢ ɜɨɡɞɭɯɚ. 

ܴ݁ = 𝜔∙ௗ𝑣 ,          (13) 

ɝɞɟ  𝜔 – ɫɪɟɞɧɹɹ ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɫɪɟɞɵ, ɦ/ɫ; ݒ – ɤɢɧɟɦɚɬɢɱɟɫɤɚɹ ɜɹɡɤɨɫɬɶ ɫɪɟɞɵ, ˏଶ/˔. 
ɑɢɫɥɨ Ɋɟɣɧɨɥɶɞɫɚ ɨɩɪɟɞɟɥɹɟɬ ɪɟɠɢɦ ɬɟɱɟɧɢɹ ɫɪɟɞɵ, ɩɪɢ ɡɧɚɱɟɧɢɹɯ Re ≥ ͳ ∙ ͳͲଷ ɧɚɛɥɸɞɚɟɬɫɹ ɩɟɪɟɯɨɞɧɵɣ ɢɥɢ ɬɭɪɛɭɥɟɧɬɧɵɣ ɪɟɠɢɦ ɬɟɱɟɧɢɹ 

ɫɪɟɞɵ. 

.ː˞˅.ˍߙ = Ͳ,ʹͳ͸ ∙ 𝛽˗∙ோ௘బ.ల∙𝜆˔˓ௗ , ʑ˕ˏమ∙К.       (14) 

ȿɫɥɢ ɡɧɚɱɟɧɢɟ ɱɢɫɥɚ Ɋɟɣɧɨɥɶɞɫɚ Re < ͳ ∙ ͳͲଷ, ɬɨ ɧɚɛɥɸɞɚɟɬɫɹ 

ɥɚɦɢɧɚɪɧɵɣ ɪɟɠɢɦ ɬɟɱɟɧɢɹ ɫɪɟɞɵ [51]. ɉɪɢ ɥɚɦɢɧɚɪɧɨɦ ɪɟɠɢɦɟ, ɪɚɫɱɟɬ 
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ɤɨɷɮɮɢɰɢɟɧɬɚ ɬɟɩɥɨɨɬɞɚɱɢ ɩɪɢ ɜɵɧɭɠɞɟɧɧɨɣ ɤɨɧɜɟɤɰɢɢ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɪɢ 

ɩɨɦɨɳɢ ɜɵɪɚɠɟɧɢɹ (15): 

.ː˞˅.ˍߙ  = Ͳ,Ͷ͵ ∙ 𝛽˗∙ோ௘బ.ఱ∙𝜆˔˓ௗ , ʑ˕ˏమ∙К,      (15) 

ɝɞɟ λ˔˓ – ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ ɫɪɟɞɵ, ȼɬ/(ɦ∙Ʉ); ݀ – ɞɢɚɦɟɬɪ ɰɢɥɢɧɞɪɢɱɟɫɤɨɣ ɩɨɜɟɪɯɧɨɫɬɢ, ɦ; ߚ˗ – ɩɨɩɪɚɜɨɱɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɧɚɩɪɚɜɥɟɧɢɟ ɞɜɢɠɟɧɢɹ 

ɫɪɟɞɵ ɨɬɧɨɫɢɬɟɥɶɧɨ ɩɨɜɟɪɯɧɨɫɬɢ. 

ȼ ɬɚɛɥɢɰɟ 3 ɨɬɪɚɠɟɧɵ ɡɧɚɱɟɧɢɹ ɩɨɩɪɚɜɨɱɧɨɝɨ ɤɨɷɮɮɢɰɢɟɧɬɚ ɧɚ 

ɧɚɩɪɚɜɥɟɧɢɟ ɜɟɬɪɚ. 

Ɍɚɛɥɢɰɚ 3 – Ɂɧɚɱɟɧɢɹ ɩɨɩɪɚɜɨɱɧɨɝɨ ɤɨɷɮɮɢɰɢɟɧɬɚ ɭɱɢɬɵɜɚɸɳɢɣ 

ɧɚɩɪɚɜɥɟɧɢɟ ɩɨɬɨɤɚ ɜɟɬɪɚ. 

Ф,ɝɪɚɞ 90 80 70 60 50 40 30 20 10 0,55 0,60 0,67 0,77 0,87 0,95 0,98 1 1 ˗ߚ 

 

Ʉɚɤ ɩɪɚɜɢɥɨ, ɩɨɩɪɚɜɨɱɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɢɧɢɦɚɟɬɫɹ ɭɫɪɟɞɧёɧɧɵɦ   0,821 = ˗ߚ, ɷɬɨ ɫɜɹɡɚɧɨ ɫ ɬɟɦ, ɱɬɨ ɧɚɩɪɚɜɥɟɧɢɟ ɜɟɬɪɚ ɹɜɥɹɟɬɫɹ ɩɟɪɟɦɟɧɧɨɣ 

ɜɟɥɢɱɢɧɨɣ ɢ ɭɫɬɚɧɨɜɢɬɶ ɭɝɨɥ Ф ɨɬɧɨɫɢɬɟɥɶɧɨ ɨɫɢ ɪɚɫɩɨɥɨɠɟɧɢɹ ɬɪɭɛɨɩɪɨɜɨɞɚ 

ɞɨɫɬɚɬɨɱɧɨ ɫɥɨɠɧɨ. 

ɂɫɯɨɞɹ ɢɡ ɡɚɪɚɧɟɟ ɢɡɜɟɫɬɧɵɯ ɧɚɱɚɥɶɧɵɯ ɞɚɧɧɵɯ, ɚ ɢɦɟɧɧɨ, ɬɟɦɩɟɪɚɬɭɪɚ 

ɩɨɜɟɪɯɧɨɫɬɢ ɢɡɨɥɢɪɨɜɚɧɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɡɚɞɚɱɚ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɩɨɬɟɪɶ 

ɬɟɩɥɨɬɵ, ɪɟɲɚɟɬɫɹ ɦɟɬɨɞɨɦ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ ɩɪɢɛɥɢɠɟɧɢɣ: ɩɨ ɡɚɞɚɧɧɨɦɭ 

ɤɨɷɮɮɢɰɢɟɧɬɭ ɬɟɩɥɨɨɬɞɚɱɢ ɧɚ ɜɧɟɲɧɟɣ ɱɚɫɬɢ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɧɚɯɨɞɹɬ 

ɭɞɟɥɶɧɵɟ ɬɟɩɥɨɩɨɬɟɪɢ ɢ ɬɟɦɩɟɪɚɬɭɪɭ ɩɨɜɟɪɯɧɨɫɬɢ, ɫɥɟɞɨɦ ɞɟɥɚɟɬɫɹ ɩɪɨɜɟɪɤɚ 

ɪɚɫɯɨɠɞɟɧɢɣ ɡɚɪɚɧɟɟ ɩɪɢɧɹɬɨɣ ɢ ɩɨɥɭɱɚɟɦɨɣ ɪɚɫɱɟɬɧɨɣ ɜɟɥɢɱɢɧɵ α. 
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ȼɵɪɚɠɟɧɢɟ (16) ɩɨɡɜɨɥɹɟɬ ɜɵɱɢɫɥɢɬɶ ɬɟɪɦɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɜ 

ɰɢɥɢɧɞɪɢɱɟɫɤɨɦ ɫɥɨɟ: 

ܴ = ଵଶ∙𝜋∙𝜆 ݈𝑛 ௗమௗభ , ˏ∙Кʑ˕ ,        (16) 

ɝɞɟ λ −  ɤɨɷɮɮɢɰɢɟɧɬ ɨɬɨɛɪɚɠɚɸɳɢɣ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɶ ɫɥɨɹ, ȼɬ/(ɦ∙Ʉ); ݀ଶ −  ɧɚɪɭɠɧɵɣ ɞɢɚɦɟɬɪ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɦ; ݀ଵ −  ɜɧɭɬɪɟɧɧɢɣ ɞɢɚɦɟɬɪ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɦ. 

ɉɪɢ ɩɨɦɨɳɢ ɜɵɪɚɠɟɧɢɹ (17) ɧɚɯɨɞɹɬɫɹ ɭɞɟɥɶɧɵɟ ɩɨɬɟɪɢ ɬɟɩɥɨɬɵ 

ɢɡɨɥɢɪɨɜɚɧɧɵɯ ɬɟɩɥɨɜɵɯ ɫɟɬɟɣ. 

𝑞 = 𝜋∙ሺ𝑇 −𝑇 ሻభమ∙𝜆ˋˊ∙௟௡𝑑మ𝑑భ+ భ𝑑మ∙𝑎ˋˊ , ʑ˕ˏ
 ,         (17) 

ɝɞɟ λˋˊ −  ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɤɚɡɵɜɚɸɳɢɣ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɶ ɫɥɨɹ, ȼɬ/(ɦ∙Ʉ); ܽˋˊ − ɩɨɥɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɨɬɞɚɱɢ ɨɬ ɩɨɜɟɪɯɧɨɫɬɢ ɢɡɨɥɹɰɢɢ ɤ 

ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɟ, ȼɬ/ (ɦ2·Ʉ); ݀ଶ − ɧɚɪɭɠɧɵɣ ɞɢɚɦɟɬɪ ɫɥɨɹ ɢɡɨɥɹɰɢɢ ɩɨɤɪɵɜɚɸɳɢɣ ɬɪɭɛɨɩɪɨɜɨɞ, ɦ; ݀ଵ − ɧɚɪɭɠɧɵɣ ɞɢɚɦɟɬɪ ɬɪɭɛɵ, ɦ. 

ɇɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ ɭɜɥɚɠɧɟɧɢɟ ɫɥɨɹ ɢɡɨɥɹɰɢɢ. Ɉɬ ɬɨɝɨ, ɤɚɤɨɟ 

ɤɨɥɢɱɟɫɬɜɨ ɜɥɚɝɢ ɫɩɨɫɨɛɟɧ ɜɦɟɫɬɢɬɶ ɜ ɫɟɛɹ ɦɚɬɟɪɢɚɥ, ɡɚɜɢɫɢɬ ɟɝɨ 

ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɶ [52]. 

ɗɮɮɟɤɬɢɜɧɚɹ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɶ ɭɜɥɚɠɧɟɧɧɨɝɨ ɫɥɨɹ ɢɡɨɥɹɰɢɢ 

ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɜɵɪɚɠɟɧɢɸ (18): 𝜆ˠ˗ = 𝜆ˋˊ ∙ 𝜑ˋˊ + 𝜆ˉ ∙ 𝜑ˉ;       (18) 𝜑ˋˊ + 𝜑ˉ = ͳ;         (19) 𝜑௠̄𝑎𝑥 = ݂.          (20) 
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Ɂɞɟɫɶ 𝜑ˋˊ, 𝜑ˉ − ɨɛɴɟɦɧɚɹ ɞɨɥɹ ɬɟɩɥɨɢɡɨɥɹɰɢɢ ɢ ɠɢɞɤɨɫɬɢ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ; 𝜆ˋˊ, 𝜆ˉ − ɫɩɪɚɜɨɱɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ ɢɡɨɥɹɰɢɢ ɢ 

ɠɢɞɤɨɫɬɢ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ȼɬ/(ɦ·Ʉ); 𝜑௠̄𝑎𝑥 − ɦɚɤɫɢɦɚɥɶɧɚɹ ɞɨɥɹ ɠɢɞɤɨɫɬɢ ɜ ɦɚɬɟɪɢɚɥɟ ɢɡɨɥɹɰɢɢ; ݂ − ɩɨɤɚɡɵɜɚɟɬ ɤɚɤɭɸ ɩɨɪɢɫɬɨɫɬɶ ɢɦɟɟɬ ɢɡɨɥɹɰɢɨɧɧɵɣ ɫɥɨɣ. 

ɉɪɢɧɹɬɨ ɫɱɢɬɚɬɶ, ɱɬɨ ɨɞɧɚ ɢɡ ɫɚɦɵɯ ɛɨɥɶɲɢɯ ɭɞɟɥɶɧɵɯ ɬɟɩɥɨɜɵɯ ɩɨɬɟɪɶ 

ɫɜɹɡɚɧɧɚ ɫ ɜɥɚɠɧɵɦ ɜɨɡɞɭɯɨɦ, ɤɨɬɨɪɵɣ ɜɡɚɢɦɨɞɟɣɫɬɜɭɟɬ ɫ ɩɨɞɡɟɦɧɵɦɢ 

ɬɪɭɛɨɩɪɨɜɨɞɚɦɢ. ȼɥɚɠɧɨɫɬɶ ɫɨɞɟɪɠɚɜɲɢɟɫɹ ɜ ɜɨɡɞɭɯɟ ɫɨ ɜɪɟɦɟɧɟɦ ɧɚɱɢɧɚɟɬ 

ɩɪɨɧɢɤɚɬɶ ɜ ɫɥɨɣ ɢɡɨɥɹɰɢɢ ɢ ɜɵɬɟɫɧɹɬɶ ɨɬɬɭɞɚ ɫɭɯɨɣ ɜɨɡɞɭɯ, ɜ ɪɟɡɭɥɶɬɚɬɟ 

ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ ɪɟɡɤɨ ɜɨɡɪɚɫɬɚɟɬ, ɱɬɨ ɜɟɞɟɬ ɡɚ ɫɨɛɨɣ 

ɭɜɟɥɢɱɟɧɢɟ ɬɟɩɥɨɜɵɯ ɩɨɬɟɪɶ ɧɚ ɭɱɚɫɬɤɟ. Ʉɚɤ ɩɪɚɜɢɥɨ ɩɪɢ ɪɚɫɱɟɬɚɯ 

ɤɨɷɮɮɢɰɢɟɧɬ ɜɥɚɝɨɫɨɞɟɪɠɚɧɢɹ ɩɪɢɧɢɦɚɸɬ 𝜑௠̄𝑎𝑥 = 0,0126 [53]. 

ɉɪɢ ɩɨɥɧɨɦ ɨɬɫɭɬɫɬɜɢɟ ɫɥɨɹ ɢɡɨɥɹɰɢɢ ɬɟɩɥɨɜɵɟ ɩɨɬɟɪɢ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ 

ɩɨ ɜɵɪɚɠɟɧɢɸ (21): 

𝑞 = 𝜋∙ሺ𝑇 −𝑇 ሻభ𝑑మ∙𝑎˕˓ , ʑ˕ˏ,         (21) 

ɝɞɟ ܽ˕˓ − ɩɨɥɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɨɬɞɚɱɢ ɨɬ ɫɬɟɧɤɢ ɬɪɭɛɵ, ȼɬ/(ɦ2·Ʉ). 

Ʉɚɤ ɩɨɤɚɡɵɜɚɟɬ ɩɪɚɤɬɢɤɚ, ɩɪɢ ɨɰɟɧɤɟ ɭɞɟɥɶɧɵɯ ɬɟɩɥɨɜɵɯ ɩɨɬɟɪɶ, ɭɱɟɫɬɶ 

ɜɫɟ ɧɚɪɭɲɟɧɢɹ ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɞɨɫɬɚɬɨɱɧɨ ɬɹɠɟɥɨ ɢ 

ɬɪɭɞɨɟɦɤɨ, ɤ ɬɨɦɭ ɠɟ ɛɨɥɶɲɢɧɫɬɜɨ ɞɟɮɟɤɬɨɜ, ɭɜɢɞɟɬɶ ɧɟ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ 

ɜɨɡɦɨɠɧɵɦ [54]. ȼ ɷɬɨɦ ɫɥɭɱɚɟ, ɩɪɢ ɪɚɫɱɟɬɟ ɩɪɨɢɫɯɨɞɢɬ ɢɦɢɬɚɰɢɹ 

ɨɬɫɭɬɫɬɜɭɸɳɟɝɨ ɢɥɢ ɞɟɮɨɪɦɢɪɨɜɚɧɧɨɝɨ ɫɥɨɹ ɢɡɨɥɹɰɢɢ, ɩɭɬɟɦ ɢɫɤɥɸɱɟɧɢɹ ɢɡ 

ɨɛɥɚɫɬɢ ɪɟɲɟɧɢɹ ɫɟɝɦɟɧɬɚ, ɝɚɛɚɪɢɬɵ ɤɨɬɨɪɨɝɨ ɩɪɢɪɚɜɧɢɜɚɸɬ ɤ ɝɚɛɚɪɢɬɚɦ 

ɩɨɜɪɟɠɞɟɧɧɵɯ ɭɱɚɫɬɤɨɜ, ɱɬɨ ɩɪɨɞɟɦɨɧɫɬɪɢɪɨɜɚɧɧɨ ɧɚ ɪɢɫɭɧɤɟ 4. 
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Ɋɢɫɭɧɨɤ 4 – ɋɟɱɟɧɢɟ ɬɪɭɛɨɩɪɨɜɨɞɚ ɫ ɱɚɫɬɢɱɧɨ ɨɬɫɭɬɫɬɜɭɸɳɟɣ ɢɡɨɥɹɰɢɟɣ: ݀˕˓.˅ː  -– ɜɧɭɬɪɟɧɧɢɣ ɞɢɚɦɟɬɪ ɬɪɭɛɨɩɪɨɜɨɞɚ; ݀˕˓.ː   – ɧɚɪɭɠɧɵɣ ɞɢɚɦɟɬɪ 

ɬɪɭɛɨɩɪɨɜɨɞɚ; ݀ˋˊ.ː   – ɧɚɪɭɠɧɵɣ ɞɢɚɦɟɬɪ ɬɟɩɥɨɢɡɨɥɹɰɢɢ 

 

Ɍɟɩɥɨɜɵɟ ɩɨɬɟɪɢ ɷɧɟɪɝɢɢ ɱɟɪɟɡ ɫɥɨɣ ɢɡɨɥɹɰɢɢ ɧɚɣɞɟɦ ɩɨ ɮɨɪɦɭɥɟ (22): 

𝑞𝐹ଵ = 𝑇 −𝑇𝛿ˋˊ𝜆ˋˊ+ భ𝑎ˋˊ , ʑ˕ˏమ,         (22) 

ɝɞɟ T˅  – ɬɟɦɩɟɪɚɬɭɪɚ ɫɪɟɞɵ ɜ ɬɪɭɛɟ. Ʉ; Tː  – ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ. Ʉ; 𝛿ˋˊ – ɬɨɥɳɢɧɚ ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɬɟɩɥɨɜɨɣ ɫɟɬɢ, ɦ; 𝜆ˋˊ – ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ ɬɟɩɥɨɜɨɣ ɢɡɨɥɹɰɢɢ, ȼɬ/(ɦ·Ʉ); ܽˋˊ- ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɨɬɞɚɱɢ ɜɧɟɲɧɟɣ ɫɬɟɧɤɢ ɢɡɨɥɹɰɢɨɧɧɨɣ 

ɤɨɧɫɬɪɭɤɰɢ, ȼɬ/ (ɦ2·Ʉ). 

ȼɟɥɢɱɢɧɭ ɬɟɩɥɨɜɵɯ ɩɨɬɟɪɶ ɱɟɪɟɡ ɧɟɢɡɨɥɢɪɨɜɚɧɧɵɣ ɭɱɚɫɬɨɤ ɫɟɬɢ 

ɧɚɯɨɞɹɬ ɩɨ ɜɵɪɚɠɟɧɢɸ: 
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𝑞𝐹ଶ = 𝑇 −𝑇భ𝑎˕˓ , ʑ˕ˏమ,          (23) 

ɝɞɟ ܽˋˊ – ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɨɬɞɚɱɢ ɨɬ ɩɨɜɟɪɯɧɨɫɬɢ ɬɪɭɛɨɩɪɨɜɨɞɚ ɜ 

ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ, ȼɬ/(ɦ2·Ʉ). 

Ⱦɥɹ ɩɟɪɟɜɨɞɚ ɩɨɜɟɪɯɧɨɫɬɧɨɣ ɩɥɨɬɧɨɫɬɢ ɬɟɩɥɨɜɨɝɨ ɩɨɬɨɤɚ (ȼɬ/ɦ2) ɜ 

ɥɢɧɟɣɧɭɸ (ȼɬ/ɦ), ɨɬɧɟɫɟɧɧɭɸ ɤ 1 ɦ ɞɥɢɧɵ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɢɫɩɨɥɶɡɭɸɬ 

ɜɵɪɚɠɟɧɢɟ, ɤɨɬɨɪɨɟ ɩɪɢɦɟɧɹɟɬɫɹ ɞɥɹ ɩɟɪɟɜɨɞɚ ɢɡɦɟɪɟɧɧɵɯ ɩɨɬɟɪɶ ɬɟɩɥɨɜɨɣ 

ɷɧɟɪɝɢɢ ɫ ɩɨɦɨɳɶɸ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɞɚɬɱɢɤɨɜ ɩɥɨɬɧɨɫɬɢ ɬɟɩɥɨɜɨɝɨ ɩɨɬɨɤɚ ɜ 

ɥɢɧɟɣɧɵɟ ɩɨɬɟɪɢ: 

𝑞𝐿 = 𝑞𝐹 · 𝐿ˑˍ˓, ʑ˕ˏ,          (24) 

ɝɞɟ 𝐿ˑˍ˓ – ɞɥɢɧɚ ɞɭɝɢ ɨɤɪɭɠɧɨɫɬɢ. 

Ⱦɥɢɧɚ ɞɭɝɢ ɧɟɞɨɫɬɚɸɳɟɣ ɱɚɫɬɢ ɫɟɝɦɟɧɬɚ ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɨɝɨ ɫɥɨɹ 

ɧɚɯɨɞɢɬɫɹ ɩɨ ɜɵɪɚɠɟɧɢɸ: 𝐿ˑˍ˓ଶ = 𝐿ˑˍ˓ ∙ Ѱ, ˏ,         (25) 

ɝɞɟ Ѱ- ɞɥɢɧɚ ɞɭɝɢ ɨɤɪɭɠɧɨɫɬɢ. 

Ɍɨɝɞɚ ɞɥɢɧɧɚ ɞɭɝɢ ɢɡɨɥɢɪɨɜɚɧɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɧɚɯɨɞɢɬɫɹ ɩɨ 

ɜɵɪɚɠɟɧɢɸ (26): 𝐿ˑˍ˓ଵ = 𝐿ˑˍ˓ ∙ ሺͳ − Ѱሻ, ˏ.        (26) 

Ɋɟɡɭɥɶɬɢɪɭɸɳɢɟ ɬɟɩɥɨɜɵɟ ɩɨɬɟɪɢ ɫɱɢɬɚɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ  

𝑞𝐿 = 𝑞𝐹ଵ · 𝐿ˑˍ˓ଵ + 𝑞𝐹ଶ · 𝐿ˑˍ˓ଶ, ʑ˕ˏ.      (27) 

ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɧɟ ɦɟɧɟɟ ɱɚɫɬɵɦ ɞɟɮɟɤɬɨɦ ɫɥɨɹ ɢɡɨɥɹɰɢɢ 

ɹɜɥɹɟɬɫɹ ɟɟ ɞɟɮɨɪɦɚɰɢɹ. ɉɪɢ ɪɚɫɱɟɬɚɯ ɪɚɡɦɟɪ ɜɨɡɞɭɲɧɨɣ ɩɪɨɫɥɨɣɤɢ, ɤɨɬɨɪɚɹ 
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ɨɛɪɚɡɭɟɬɫɹ ɜɫɥɟɞɫɬɜɢɟ ɞɟɮɨɪɦɚɰɢɢ ɤɨɧɫɬɪɭɤɰɢɢ, ɩɪɢɧɢɦɚɸɬ ɪɚɜɧɨɣ ɬɨɥɳɢɧɟ 

ɜɟɪɯɧɟɣ ɭɩɥɨɬɧɢɬɟɥɶɧɨɣ ɱɚɫɬɢ ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ [55]. 

Ⱦɚɧɧɵɣ ɫɥɭɱɚɣ ɩɪɨɞɟɦɨɧɫɬɪɢɪɨɜɚɧ ɧɚ ɪɢɫɭɧɤɟ 5. 

 

 

Ɋɢɫɭɧɨɤ 5 – ɋɯɟɦɚ ɨɛɥɚɫɬɢ ɪɟɲɟɧɢɹ ɞɥɹ ɬɟɩɥɨɩɪɨɜɨɞɚ ɫ ɭɦɟɪɟɧɧɨ 

ɞɟɮɨɪɦɢɪɨɜɚɧɧɨɣ ɢɡɨɥɹɰɢɟɣ (4 ɫɟɝɦɟɧɬɚ ɪɚɡɛɢɟɧɢɹ): 

 𝑞F˅ - ɬɟɩɥɨɜɨɣ ɩɨɬɨɤ ɱɟɪɟɡ ɜɟɪɯɧɸɸ ɩɨɜɟɪɯɧɨɫɬɶ ɬɪɭɛɨɩɪɨɜɨɞɚ, ȼɬ/ɦ2;  𝑞Fʐ - ɬɟɩɥɨɜɨɣ ɩɨɬɨɤ ɱɟɪɟɡ ɛɨɤɨɜɭɸ ɩɨɜɟɪɯɧɨɫɬɶ ɬɪɭɛɨɩɪɨɜɨɞɚ, ȼɬ/ɦ2;  𝑞FН - ɬɟɩɥɨɜɨɣ ɩɨɬɨɤ ɱɟɪɟɡ ɧɢɠɧɸɸ ɩɨɜɟɪɯɧɨɫɬɶ ɬɪɭɛɨɩɪɨɜɨɞɚ, ȼɬ/ɦ2;  ܾˋˊ - ɬɨɥɳɢɧɚ ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɨɝɨ ɫɥɨɹ, ɦ. 

Ɍɟɩɥɨɜɨɣ ɩɨɬɨɤ ɱɟɪɟɡ ɜɟɪɯɧɸɸ ɩɨɜɟɪɯɧɨɫɬɶ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ: 

𝑞𝐹˅ = 𝑇 −𝑇𝛿ˋˊ/మ𝜆ˋˊ + భ𝑎ˋˊ , ʑ˕ˏమ.        (28) 

Ɍɟɩɥɨɜɨɣ ɩɨɬɨɤ ɱɟɪɟɡ ɛɨɤɨɜɭɸ ɩɨɜɟɪɯɧɨɫɬɶ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

𝑞𝐹ʐ = 𝑇 −𝑇𝛿ˋˊ𝜆ˋˊ+ భ𝑎ˋˊ , ʑ˕ˏమ.         (29) 
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Ɍɟɩɥɨɜɨɣ ɩɨɬɨɤ ɱɟɪɟɡ ɧɢɠɧɸɸ ɩɨɜɟɪɯɧɨɫɬɶ ɧɚɯɨɞɹɬ ɩɨ ɮɨɪɦɭɥɟ: 

𝑞𝐹Н = 𝑇 −𝑇𝛿ˋˊ𝜆ˋˊ+ 𝛿ˋˊ/మ𝜆ˠ˗.˅ˑˊ+ భ𝑎ˋˊ , ʑ˕ˏమ,       (30) 

ɝɞɟ 𝜆ˠ˗.˅ˑˊ- ɷɮɮɟɤɬɢɜɧɚɹ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɶ ɜɨɡɞɭɲɧɨɣ ɩɪɨɫɥɨɣɤɢ ɦɟɠɞɭ 

ɫɬɟɧɤɨɣ ɫɬɚɥɶɧɨɣ ɬɪɭɛɵ ɢ ɩɪɨɜɢɫɲɟɣ ɢɡɨɥɹɰɢɟɣ, ȼɬ/(ɦ·Ʉ). 

Ɉɬɦɟɬɢɦ, ɱɬɨ ɜ ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɤɨɝɞɚ ɜ ɤɚɱɟɫɬɜɟ ɢɡɨɥɹɰɢɨɧɧɨɝɨ 

ɦɚɬɟɪɢɚɥɚ ɢɫɩɨɥɶɡɭɸɬ ɉɉɍ, ɜ ɩɪɨɜɢɫɲɟɦ ɫɥɨɟ ɢɡɨɥɹɰɢɢ ɫɤɚɩɥɢɜɚɟɬɫɹ ɜɥɚɝɚ. 

ɗɬɨ ɨɛɫɬɨɹɬɟɥɶɫɬɜɨ ɬɚɤɠɟ ɜɥɢɹɟɬ ɧɚ ɢɡɦɟɧɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ ɬɟɩɥɨɩɟɪɟɞɚɱɢ 

ɢ ɜɟɥɢɱɢɧɭ ɩɨɬɟɪɶ ɬɟɩɥɨɬɵ.  

ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ, ɛɵɥɚ ɭɥɭɱɲɟɧɚ ɦɟɬɨɞɢɤɚ ɪɚɫɱɟɬɚ ɩɭɬɟɦ ɞɨɛɚɜɥɟɧɢɹ 

ɩɨɩɪɚɜɨɱɧɵɯ ɤɨɷɮɮɢɰɢɟɧɬɨɜ, ɭɱɢɬɵɜɚɸɳɢɯ ɷɬɨɬ ɫɥɨɣ ɜɥɚɝɢ ɢ ɜɨɡɞɭɲɧɨɣ 

ɩɪɨɫɥɨɣɤɢ. 

ɋɯɟɦɚ ɨɛɥɚɫɬɢ ɪɟɲɟɧɢɹ ɩɪɢ ɱɚɫɬɢɱɧɨɣ ɞɟɮɨɪɦɚɰɢɢ ɢɡɨɥɹɰɢɢ ɫɨ 

ɫɤɨɩɢɜɲɟɣɫɹ ɜɥɚɝɨɣ ɜ ɩɪɨɜɢɫɲɟɦ ɫɥɨɟ ɢɡɨɥɹɰɢɢ ɨɬɨɛɪɚɠɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 6. 

ȼ ɫɥɭɱɚɟ ɧɚɥɢɱɢɹ ɫɤɨɩɢɜɲɟɣɫɹ ɜɥɚɝɢ ɜ ɩɪɨɜɢɫɲɟɦ ɫɥɨɟ ɢɡɨɥɹɰɢɢ, 

ɩɨɬɟɪɢ ɱɟɪɟɡ ɧɢɠɧɸɸ ɫɬɟɧɤɭ ɫɱɢɬɚɸɬɫɹ ɤɚɤ ɞɥɹ ɬɪɟɯɫɥɨɣɧɨɣ ɢɡɨɥɹɰɢɢ: 

𝑞𝐹Н = 𝑇 −𝑇𝛿ˋˊ𝜆ˋˊ+𝛿˅ˑˊ/∆𝛿˒˓ˑ˅𝜆ˠ˗.˅ˑˊ +𝛿˅ˎ/∆𝛿˒˓ˑ˅𝜆ˠ˗.˅ˎ + భ𝑎ˋˊ , ʑ˕ˏమ,       (31) 

ɝɞɟ 𝛿˅ˎ – ɬɨɥɳɢɧɚ ɜɨɞɹɧɨɝɨ ɫɥɨɹ, ɦ; 𝜆ˠ˗.˅ˎ − ɷɮɮɟɤɬɢɜɧɚɹ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɶ ɜɨɞɹɧɨɝɨ ɫɥɨɹ, ȼɬ/(ɦ·Ʉ). 

Ⱦɥɹ ɩɟɪɟɜɨɞɚ ɜ ɥɢɧɟɣɧɵɟ ɩɨɬɟɪɢ, ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ ɞɥɢɧɭ ɞɭɝɢ 

ɨɤɪɭɠɧɨɫɬɢ ɜɟɪɯɧɟɣ, ɛɨɤɨɜɨɣ ɢ ɧɢɠɧɟɣ ɱɚɫɬɟɣ ɬɪɭɛɨɩɪɨɜɨɞɚ: 

݈˅ = 𝜋∙ሺௗ˕˓.ː+𝛿ˋˊሻସ , ˏ;         (32) 

݈ʐ = 𝜋∙ሺௗ˕˓.ː+ଶ·𝛿ˋˊሻସ , ˏ;        (33) 
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݈Н = 𝜋∙ሺௗ˕˓.ː+ଷ·𝛿ˋˊሻସ , ˏ.         (34) 

 

 

Ɋɢɫɭɧɨɤ 6 – ɋɯɟɦɚ ɨɛɥɚɫɬɢ ɪɟɲɟɧɢɹ ɞɥɹ ɬɪɭɛɨɩɪɨɜɨɞɚ ɩɪɢ ɱɚɫɬɢɱɧɨɣ 

ɞɟɮɨɪɦɚɰɢɢ ɢɡɨɥɹɰɢɢ ɫɨ ɫɤɨɩɢɜɲɟɣɫɹ ɜɥɚɝɨɣ ɜ ɩɪɨɜɢɫɲɟɦ ɫɥɨɟ ɢɡɨɥɹɰɢɢ 

 

Ʌɢɧɟɣɧɵɟ ɬɟɩɥɨɜɵɟ ɩɨɬɟɪɢ ɨɬ ɬɟɩɥɨɩɪɨɜɨɞɚ ɫ ɞɟɮɨɪɦɢɪɨɜɚɧɧɨɣ 

ɢɡɨɥɹɰɢɟɣ ɧɚɯɨɞɹɬɫɹ ɫɭɦɦɢɪɨɜɚɧɢɟɦ ɩɪɨɢɡɜɟɞɟɧɢɣ ɬɟɩɥɨɜɵɯ ɩɨɬɨɤɨɜ ɧɚ 

ɞɥɢɧɭ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɞɭɝɢ: 

𝑞𝐿 = 𝑞𝐹˅ · ݈˅ + ʹ · 𝑞𝐹ʐ · ݈ʐ + 𝑞𝐹Н · ݈Н, ʑ˕ˏ.      (35) 

Ⱦɨɤɚɡɚɧɨ, ɱɬɨ ɬɨɱɧɨɫɬɶ ɧɚɯɨɠɞɟɧɢɹ ɬɟɩɥɨɜɵɯ ɩɨɬɟɪɶ ɦɟɬɨɞɨɦ 

ɪɚɡɛɢɟɧɢɹ ɫɟɱɟɧɢɣ ɬɪɭɛɨɩɪɨɜɨɞɚ ɧɚ ɫɟɝɦɟɧɬɵ, ɧɟ ɫɭɳɟɫɬɜɟɧɧɨ ɭɜɟɥɢɱɢɜɚɟɬɫɹ 

ɩɪɢ ɜɨɡɪɚɫɬɚɧɢɢ ɤɨɥɢɱɟɫɬɜɚ ɪɚɡɛɢɟɧɢɣ. 
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ȼ ɦɟɬɨɞɢɤɟ, ɩɪɟɞɥɨɠɟɧɧɨɣ ɐɵɝɚɧɤɨɜɨɣ ɘ.ɋ. [56] ɭɱɬɟɧɵ 

ɬɟɩɥɨɮɢɡɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɢɡɨɥɹɰɢɢ, ɤɨɬɨɪɵɟ ɫɩɨɫɨɛɧɵ ɨɤɚɡɚɬɶ 

ɛɨɥɶɲɨɟ ɜɥɢɹɧɢɟ ɧɚ ɬɟɪɦɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɨɝɨ 

ɤɨɧɬɭɪɚ. Ⱦɚɧɧɚɹ ɦɟɬɨɞɢɤɚ ɛɵɥɚ ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɚ, ɩɭɬɟɦ ɭɱɟɬɚ 

ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɩɨɬɟɪɢ ɬɟɩɥɚ ɨɬ ɫɤɨɩɢɜɲɟɣɫɹ ɜɥɚɝɢ ɜ ɩɪɨɜɢɫɲɟɦ ɫɥɨɟ 

ɢɡɨɥɹɰɢɢ, (ɫɦ. ɮɨɪɦɭɥɭ 31). 

 

2.3 Ɇɟɬɨɞɢɤɚ ɪɚɫɱɟɬɚ 

ɐɵɝɚɧɤɨɜɨɣ ɘ.ɋ. ɛɵɥ ɩɨɫɬɪɨɟɧ ɚɥɝɨɪɢɬɦ ɪɚɫɱɟɬɚ ɭɞɟɥɶɧɵɯ ɬɟɩɥɨɜɵɯ 

ɩɨɬɟɪɶ, ɩɨɡɜɨɥɢɜɲɢɣ ɫɭɳɟɫɬɜɟɧɧɨ ɨɩɬɢɦɢɡɢɪɨɜɚɬɶ ɢɡɜɟɫɬɧɵɟ ɚɧɚɥɢɬɢɱɟɫɤɢɟ 

ɦɟɬɨɞɢɤɢ [56]. ɉɪɢ ɷɬɨɦ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɪɨɝɪɚɦɦɵ Matlab ɛɵɥ ɪɚɡɪɚɛɨɬɚɧ 

ɩɪɨɝɪɚɦɦɧɵɣ ɤɨɦɩɥɟɤɫ, ɨɛɥɚɞɚɸɳɢɣ ɫɥɟɞɭɸɳɢɦ ɪɹɞɨɦ ɩɪɟɢɦɭɳɟɫɬɜ: 

1. ɋɨɤɪɚɳɚɸɬɫɹ ɜɪɟɦɟɧɧɵɟ ɡɚɬɪɚɬɵ ɧɚ ɪɚɫɱɟɬɧɭɸ ɱɚɫɬɶ. 

2. ɍɱɢɬɵɜɚɟɬ ɜɥɢɹɧɢɟ ɜɥɚɠɧɨɫɬɢ, ɬɟɦɩɟɪɚɬɭɪɵ ɦɚɬɟɪɢɚɥɚ ɜ 

ɤɨɧɫɬɪɭɤɰɢɢ, ɜɨɡɦɨɠɧɨɫɬɶ ɭɫɚɞɤɢ ɤɨɧɫɬɪɭɤɰɢɢ, ɚ ɬɚɤɠɟ ɮɚɤɬɨɪ 

ɫɬɚɪɟɧɢɹ ɢ ɪɚɡɪɭɲɟɧɢɹ ɦɚɬɟɪɢɚɥɚ ɜ ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ. 

ɉɟɪɟɱɢɫɥɟɧɧɵɟ ɮɚɤɬɨɪɵ, ɩɪɢɛɥɢɠɚɸɬ ɩɨɥɭɱɟɧɧɵɟ ɬɟɩɥɨɜɵɟ ɩɨɬɟɪɢ 

ɤ ɪɟɚɥɶɧɵɦ ɡɧɚɱɟɧɢɹɦ. 

3. ɉɨɹɜɥɹɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɭɜɟɥɢɱɟɧɢɹ ɲɚɝɚ ɪɚɫɱɟɬɚ, ɱɬɨ ɩɨɜɵɲɚɟɬ 

ɬɨɱɧɨɫɬɶ ɩɨɥɭɱɟɧɧɵɯ ɞɚɧɧɵɯ. 

4. ɉɨɹɜɥɹɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɨɜɟɞɟɧɢɹ ɚɧɚɥɢɡɚ ɬɟɩɥɨɜɵɯ ɩɨɬɟɪɶ ɧɚ 

ɜɫɟɦ ɭɱɚɫɬɤɟ ɬɟɩɥɨɜɨɣ ɫɟɬɢ ɢ ɧɚ ɤɚɠɞɨɦ ɤɨɧɤɪɟɬɧɨɦ ɭɱɚɫɬɤɟ. 

5. Ɉɫɧɨɜɵɜɚɹɫɶ ɧɚ ɩɨɥɭɱɟɧɧɵɟ ɞɚɧɧɵɟ ɫɨɫɬɚɜɥɹɸɬɫɹ ɨɛɨɫɧɨɜɚɧɧɵɟ 

ɩɥɚɧɵ ɩɨ ɪɟɦɨɧɬɧɵɦ ɪɚɛɨɬɚɦ ɧɚ ɭɱɚɫɬɤɚɯ ɬɟɩɥɨɜɵɯ ɫɟɬɟɣ. 

6. ȼ ɩɪɟɞɫɬɚɜɥɟɧɧɨɦ ɩɪɨɝɪɚɦɦɧɨɦ ɤɨɦɩɥɟɤɫɟ ɫɭɳɟɫɬɜɭɟɬ ɜɨɡɦɨɠɧɨɫɬɶ 

ɨɰɟɧɤɢ ɤɚɱɟɫɬɜɚ ɩɨɥɭɱɚɟɦɨɣ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ, ɡɚ ɫɱɟɬ ɪɚɫɱɟɬɚ 

ɩɚɞɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɩɨɞɚɸɳɟɦ ɬɟɩɥɨɩɪɨɜɨɞɟ. 
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3 Ⱥɧɚɥɢɡ ɜɥɢɹɧɢɹ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɮɚɤɬɨɪɨɜ ɧɚ ɬɟɩɥɨɜɵɟ ɩɨɬɟɪɢ 

ɬɪɭɛɨɩɪɨɜɨɞɨɦ 

ȼ ɞɚɧɧɨɦ ɪɚɡɞɟɥɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɫɯɟɦɵ 

ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ ɩɫɝ. Ȼɟɪɟɡɨɜɤɚ, ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɧɨɣ 

ɦɟɬɨɞɢɤɢ [56]. 

ɇɚ ɪɢɫɭɧɤɟ 7 ɩɨɤɚɡɚɧ ɱɟɪɬɟɠ ɜɬɨɪɨɝɨ ɭɱɚɫɬɤɚ ɬɟɩɥɨɜɨɣ ɫɟɬɢ ɩɝɬ. 

Ȼɟɪɟɡɨɜɤɚ.  

 

 

Ɋɢɫɭɧɨɤ 7 – ɋɯɟɦɚ ɩɪɨɤɥɚɞɤɢ ɬɟɩɥɨɜɨɣ ɫɟɬɢ ɜ ɩɝɬ. Ȼɟɪɟɡɨɜɤɚ 

ɧɚ ɜɬɨɪɨɦ ɭɱɚɫɬɤɟ 

 

Ʉɚɤ ɜɢɞɧɨ ɢɡ ɱɟɪɬɟɠɚ, ɜ ɩɝɬ. Ȼɟɪɟɡɨɜɤɚ ɩɪɢɦɟɧɹɟɬɫɹ ɩɨɞɡɟɦɧɚɹ 

ɤɚɧɚɥɶɧɚɹ ɤɥɚɞɤɚ, ɜ ɤɚɱɟɫɬɜɟ ɢɡɨɥɹɰɢɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɦɢɧɟɪɚɥɶɧɚɹ ɜɚɬɚ. 

ȼ ɬɚɛɥɢɰɟ 4 ɨɬɪɚɠɟɧɵ ɬɟɦɩɟɪɚɬɭɪɧɵɟ ɢɡɦɟɧɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪ ɪɚɛɨɱɟɝɨ 

ɬɟɥɚ ɜ ɩɨɞɚɸɳɟɦ ɢ ɨɛɪɚɬɧɨɦ ɬɪɭɛɨɩɪɨɜɨɞɚɯ, ɚ ɬɚɤɠɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ 

ɬɟɦɩɟɪɚɬɭɪ ɩɨ ɩɨɜɟɪɯɧɨɫɬɢ ɢɡɨɥɹɰɢɨɧɧɨɝɨ ɫɥɨɹ ɬɪɭɛɨɩɪɨɜɨɞɨɜ.  
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Ɍɚɛɥɢɰɚ 4 – Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪ ɩɨɞɚɸɳɟɝɨ ɢ ɨɛɪɚɬɧɨɝɨ 

ɬɪɭɛɨɩɪɨɜɨɞɨɜ.  

№ ɭɱɚɫɬɤɚ Ɍɢɡ.ɩɨɞ, Ʉ Ɍɢɡ.ɨ, Ʉ Ɍɝɜ, Ʉ Ɍɯɜ, Ʉ 

1 310 293 368,2 321 

2 305,2 297,3 363,4 321,2 

3 305,1 297,4 362,7 323,3 

4 304,9 299,6 362,6 323,4 

5 304,9 298,5 362,6 323,1 

6 304,8 298,5 362,2 323,3 

7 304,9 298,5 362,1 323,5 

8 304,8 299 362,0 323,5 

9 304,5 298,7 361,9 323,5 

10 304,3 298,9 362,0 323,5 

11 304,5 299 362,6 323,5 

12 304,5 299 362,5 323,2 

13 303,8 298,9 362,3 323,3 

14 303,4 299,2 362,2 323,3 

15 303,2 299,4 362,0 323,3 

16 302,5 299,4 361,9 323,4 

17 302,7 299,4 361,9 323,4 

 

Ɉɬɦɟɬɢɦ, ɱɬɨ ɬɟɩɥɨɫɨɞɟɪɠɚɧɢɟ ɫɟɬɟɜɨɣ ɜɨɞɵ ɜ ɨɛɪɚɬɧɨɦ ɬɪɭɛɨɩɪɨɜɨɞɟ 

ɦɟɧɶɲɟ ɱɟɦ ɜ ɩɨɞɚɸɳɟɦ. ɉɨɷɬɨɦɭ ɜɨ ɜɪɟɦɹ ɨɯɥɚɠɞɟɧɢɹ ɩɨɞɚɸɳɟɝɨ 

ɬɪɭɛɨɩɪɨɜɨɞɚ ɩɪɨɢɫɯɨɞɢɬ, ɧɚɝɪɟɜ ɜɨɡɞɭɯɚ ɜɧɭɬɪɢ ɤɚɧɚɥɚ, ɬɟɦɩɟɪɚɬɭɪɚ 

ɤɨɬɨɪɨɝɨ ɨɪɢɟɧɬɢɪɨɜɨɱɧɨ ɪɚɜɧɚ ɬɟɦɩɟɪɚɬɭɪɟ ɫɟɬɟɜɨɣ ɜɨɞɵ ɜ ɨɛɪɚɬɧɨɦ 

ɬɪɭɛɨɩɪɨɜɨɞɟ. ɗɬɨɬ ɩɪɨɰɟɫɫ ɜɵɡɵɜɚɟɬ ɧɟɡɧɚɱɢɬɟɥɶɧɨɟ ɢɡɦɟɧɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪ 

ɫɟɬɟɜɨɣ ɜɨɞɵ ɜ ɨɛɪɚɬɧɨɦ ɬɪɭɛɨɩɪɨɜɨɞɟ. 
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ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɜɜɢɞɭ ɫɪɚɜɧɢɬɟɥɶɧɨ ɧɟɛɨɥɶɲɨɝɨ ɭɞɚɥɟɧɢɹ 

ɤɨɧɟɱɧɵɯ ɩɨɬɪɟɛɢɬɟɥɟɣ ɨɬ ɢɫɬɨɱɧɢɤɚ ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ, ɢɡɦɟɧɟɧɢɟ 

ɬɟɦɩɟɪɚɬɭɪɵ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɩɨ ɞɥɢɧɟ ɭɱɚɫɬɤɚ ɧɟɡɧɚɱɢɬɟɥɶɧɵ. Ɉɞɧɚɤɨ 

ɫɭɳɟɫɬɜɭɸɬ ɬɪɭɛɨɩɪɨɜɨɞɵ, ɞɥɢɧɚ ɤɨɬɨɪɵɯ ɪɚɫɬɹɝɢɜɚɟɬɫɹ ɧɚ ɫɨɬɧɢ 

ɤɢɥɨɦɟɬɪɨɜ, ɜ ɬɚɤɢɯ ɫɥɭɱɚɹɯ ɫɧɢɠɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɪɚɛɨɱɟɝɨ ɬɟɥɚ 

ɫɭɳɟɫɬɜɟɧɧɨ. 

 

3.1 Ɋɟɡɭɥɶɬɚɬɵ ɩɪɢɦɟɧɟɧɢɹ ɦɟɬɨɞɢɤɢ ɪɚɫɱɟɬɚ 

Ɉɰɟɧɢɦ ɭɞɟɥɶɧɭɸ ɬɟɩɥɨɜɭɸ ɩɨɬɟɪɸ ɞɥɹ ɩɟɪɜɨɝɨ ɭɱɚɫɬɤɚ ɬɟɩɥɨɫɟɬɢ ɫ 

ɭɱɟɬɨɦ ɪɟɚɥɶɧɨɝɨ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɢɡɨɥɹɰɢɨɧɧɨɝɨ ɫɥɨɹ.  

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 1, 4. 

ɉɪɢ ɩɨɦɨɳɢ ɮɨɪɦɭɥɵ (12) ɧɚɣɞɟɦ ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɨɬɞɚɱɢ ɨɬ 

ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɬɪɭɛɵ ɤ ɜɨɡɞɭɯɭ ɩɪɢ ɟɫɬɟɫɬɜɟɧɧɨɣ ɤɨɧɜɟɤɰɢɢ: 

ܽˍ.ˈ˔˕˅. = ͳ,ͳ͸ ∙ √ଷଵ଴−ଶଽଷ଴,ଶହర =  ͵,͵͵ͳ, ʑ˕ˏమ∙К.        

ɂɫɩɨɥɶɡɭɹ ɜɵɪɚɠɟɧɢɟ (11) ɩɨɥɭɱɢɦ ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɨɬɞɚɱɢ 

ɢɡɥɭɱɟɧɢɟɦ: 

ܽˎ = 𝐶 ∙ ቀయభబభబబቁర−ቀమ9యభబబቁరଷଵ଴−ଶଽଷ = Ͷ,Ͷͻͺ, ʑ˕ˏమ∙К.         

ɑɢɫɥɨ Ɋɟɣɧɨɥɶɞɫɚ ɨɩɪɟɞɟɥɹɟɬ ɪɟɠɢɦ ɬɟɱɟɧɢɹ ɫɪɟɞɵ, ɩɪɢ ɡɧɚɱɟɧɢɹɯ Re ≥ ͳ ∙ ͳͲଷ ɧɚɛɥɸɞɚɟɬɫɹ ɩɟɪɟɯɨɞɧɵɣ ɢɥɢ ɬɭɪɛɭɥɟɧɬɧɵɣ ɪɟɠɢɦ ɬɟɱɟɧɢɹ 

ɫɪɟɞɵ. 

ɋɇɢɉ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɞɨɩɭɫɬɢɦɭɸ ɢ ɨɩɬɢɦɚɥɶɧɭɸ ɫɤɨɪɨɫɬɶ ɜɨɡɞɭɯɚ ɜ 

ɤɚɧɚɥɶɧɨɣ ɤɥɚɞɤɟ, ɜ ɩɪɟɞɟɥɚɯ ɨɬ 0,1 ɦ/ɫ ɞɨ 0,15 ɦ/ɫ, ɧɨ ɧɟ ɛɨɥɟɟ 0,32 ɦ/ɫ 

ȼɵɛɟɪɟɦ ɭɫɪɟɞɧёɧɧɨɟ ɡɧɚɱɟɧɢɟ ɫɤɨɪɨɫɬɢ ɜɨɡɞɭɯɚ ݓ = Ͳ,ͳͷ ˏ/˔.   
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ܴ݁ = ଴,ଵହ∙଴,ଶହଵହ∙ଵ଴−ల = ʹ,ͷ ∙ ͳͲଷ.         

ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɩɨɥɭɱɢɥɫɹ ɬɭɪɛɭɥɟɧɬɧɵɣ ɪɟɠɢɦ ɬɟɱɟɧɢɹ ɜɨɞɵ. Ⱦɚɥɟɟ 

ɩɪɢɦɟɧɹɹ ɮɨɪɦɭɥɭ (14) ɨɩɪɟɞɟɥɹɟɦ ɤɨɷɮɮɢɰɢɟɧɬ ɤɨɧɜɟɤɬɢɜɧɨɣ ɬɟɩɥɨɨɬɞɚɱɢ 

ɩɪɢ ɜɵɧɭɠɞɟɧɧɨɣ ɤɨɧɜɟɤɰɢɢ ɜɨɡɞɭɯɚ. 

 ܽˍ.˅˞ː. = Ͳ,ʹͳ͸ ∙ ଴,଼଻∙ሺଶ,ହ∙ଵ଴యሻబ.ల∙଴,଴ଶ଺଴,ଶହ = ʹ,ͳͳʹ, ʑ˕ˏమ.    

   

ɉɪɢɦɟɧɢɜ ɜɵɪɚɠɟɧɢɟ (10) ɧɚɣɞɟɦ ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɨɬɞɚɱɢ ɨɬ 

ɩɨɜɟɪɯɧɨɫɬɢ ɤ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ȼɬ/(ɦ2·Ʉ):   

 ܽ = Ͷ,Ͷͻͺ + ͵,͵͵ͳ + ʹ,ͳͳʹ = ͻ,ͻͶʹ ʑ˕ˏమ.       

ɗɮɮɟɤɬɢɜɧɚɹ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɶ ɭɜɥɚɠɧɟɧɧɨɝɨ ɫɥɨɹ ɢɡɨɥɹɰɢɢ 

ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɜɵɪɚɠɟɧɢɸ (18), ȼɬ/(ɦ·Ʉ): 

 𝜆ˠ˗ = Ͳ,Ͳ͵ͷ ∙ Ͳ,ͻ + Ͳ,͸ ∙ Ͳ,ͳ = Ͳ,Ͳͻʹ.       

ɉɪɢ ɩɨɦɨɳɢ ɜɵɪɚɠɟɧɢɹ (17) ɧɚɯɨɞɹɬɫɹ ɭɞɟɥɶɧɵɟ ɩɨɬɟɪɢ ɬɟɩɥɚ 

ɢɡɨɥɢɪɨɜɚɧɧɵɯ ɬɟɩɥɨɜɵɯ ɫɟɬɟɣ: 

𝑞 = ଷ,ଵସ∙ሺଷ଺଼,ଶ−ଶଽଷሻభమ∙బ,బ9మ∙௟௡బ,మఱబ,భఱ+ భబ,మఱ∙9,9రమ = ͹͵,ͻ, ʑ˕ˏమ.        

Ⱦɥɹ ɨɫɬɚɥɶɧɵɯ ɭɱɚɫɬɤɨɜ ɫɟɬɢ, ɪɚɫɱɟɬ ɩɪɨɢɡɜɨɞɢɥɫɹ ɩɨ ɚɧɚɥɨɝɢɱɧɨɣ 

ɦɟɬɨɞɢɤɟ ɫ ɭɱɟɬɨɦ ɨɫɨɛɟɧɧɨɫɬɟɣ ɞɟɣɫɬɜɢɬɟɥɶɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɬɟɩɥɨɢɡɨɥɹɰɢɢ.  

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 5. 
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Ɍɚɛɥɢɰɚ 5 – ɍɞɟɥɶɧɵɟ ɬɟɩɥɨɜɵɟ ɩɨɬɟɪɢ ɭɱɚɫɬɤɨɜ ɬɟɩɥɨɜɨɣ ɫɟɬɢ 

№ 
ɭɱ 
-
ɤɚ 

ɍɫɥɨɜɧɵɣ 
ɞɢɚɦɟɬɪ , 
ɦɦ 

Ⱦɥɢɧɧɚ 
ɭɱɚɫɬɤɚ, 
ɦ 
 

ɇɚɪɭɠɧɵɣ 
ɞɢɚɦɟɬɪ 
ɢɡɨɥɹɰɢɢ, 
ɦɦ 

ɍɫɥɨɜɢɹ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ 
ɫɨɫɬɨɹɧɢɟ 
ɢɡɨɥɹɰɢɢ 

ɍɞɟɥɶɧɵɟ 
ɬɟɩɥɨɜɵɟ 
ɩɨɬɟɪɢ 
ɩɨɞɚɸɳɟɝɨ 
ɬɪɭɛɨɩɪɨɜɨɞɚ 
ȼɬ/ˏଶ  

ɍɞɟɥɶɧɵɟ 
ɬɟɩɥɨɜɵɟ 
ɩɨɬɟɪɢ 
ɨɛɪɚɬɧɨɝɨ 
ɬɪɭɛɨɩɪɨɜɨɞɚ 
ȼɬ/ˏଶ 

1 150 80 250 40% ɭɜɥɚɠɧɟɧɢɟ 
ɢɡɨɥɹɰɢɢ 

73,9 65,6 

2 150 140 250 40% ɭɜɥɚɠɧɟɧɢɟ 
ɢɡɨɥɹɰɢɢ 

69,4 61,5 

3 150 410 250 40% ɭɜɥɚɠɧɟɧɢɟ 
ɢɡɨɥɹɰɢɢ 

67,8 59,8 

4 100 130 250 40% ɭɜɥɚɠɧɟɧɢɟ 
ɢɡɨɥɹɰɢɢ 

68,3 63,5 

5 150 140 250 ȼɥɚɠɧɵɣ ɜɨɡɞɭɯ 
ɜ ɤɚɧɚɥɟ 

51,1 48,3 

6 150 145 250 ȼɥɚɠɧɵɣ ɜɨɡɞɭɯ 
ɜ ɤɚɧɚɥɟ 

50,8 47,1 

7 150 50 250 100% 
ɭɜɥɚɠɧɟɧɢɟ 
ɢɡɨɥɹɰɢɢ 

78,9 71,1 

8 80 160 160 100% 
ɭɜɥɚɠɧɟɧɢɟ 
ɢɡɨɥɹɰɢɢ 

83,6 75,9 

9 150 140 250 Ⱦɟɮɨɪɦɚɰɢɹ 
ɢɡɨɥɹɰɢɢ 

78,5 46,3 

10 80 145 160 ȼɥɚɠɧɵɣ ɜɨɡɞɭɯ 
ɜ ɤɚɧɚɥɟ 

68,1 42,5 

11 150 70 250 ȼɥɚɠɧɵɣ ɜɨɡɞɭɯ 
ɜ ɤɚɧɚɥɟ 

67,4 51,6 

12 150 30 250 ȼɥɚɠɧɵɣ ɜɨɡɞɭɯ 
ɜ ɤɚɧɚɥɟ 

65,3 43,6 

13 100 100 180 ȼɥɚɠɧɵɣ ɜɨɡɞɭɯ 
ɜ ɤɚɧɚɥɟ 

68,5 39,8 

14 100 240 180 100% 
ɭɜɥɚɠɧɟɧɢɟ 
ɢɡɨɥɹɰɢɢ 

76,3 61,77 

15 100 80 180 100% 
ɭɜɥɚɠɧɟɧɢɟ 
ɢɡɨɥɹɰɢɢ 

75,1 61,6 

16 50 140 177 ȼɥɚɠɧɵɣ ɜɨɡɞɭɯ 
ɜ ɤɚɧɚɥɟ 

66,2 42,9 

17 50 210 177 ȼɥɚɠɧɵɣ ɜɨɡɞɭɯ 
ɜ ɤɚɧɚɥɟ 

68,7 42,6 
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Ⱦɥɹ ɪɚɫɱɟɬɚ ɚɛɫɨɥɸɬɧɨɣ ɩɨɬɟɪɢ ɩɨ ɜɫɟɣ ɞɥɢɧɟ ɭɱɚɫɬɤɚ ɢɫɩɨɥɶɡɭɟɦ 

ɮɨɪɦɭɥɭ 36: 𝐿ͳ = 𝜋 ∙ ݀ଶ ∙ 𝐿 ∙ 𝑞ଵ଴଴଴ , ˍʑ˕;       (36) 

𝐿 = ͵,ͳͶ ∙ Ͳ,ʹͷ ∙ ͺͲ ∙ ଻ଷ,ଽଵ଴଴଴ = Ͷ,͸Ͷ͵, ˍʑ˕;       

Ⱦɥɹ ɨɫɬɚɥɶɧɵɯ ɭɱɚɫɬɤɨɜ ɬɟɩɥɨɜɨɣ ɫɟɬɢ, ɪɚɫɱɟɬ ɩɪɨɢɡɜɨɞɢɥɫɹ ɩɨ 

ɚɧɚɥɨɝɢɱɧɨɣ ɦɟɬɨɞɢɤɟ ɫ ɭɱɟɬɨɦ ɨɫɨɛɟɧɧɨɫɬɟɣ ɞɟɣɫɬɜɢɬɟɥɶɧɨɝɨ ɫɨɫɬɨɹɧɢɹ 

ɬɟɩɥɨɢɡɨɥɹɰɢɢ. Ɋɟɡɭɥɶɬɚɬɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɫɜɨɞɧɨɣ ɬɚɛɥɢɰɟ 6. 

Ɍɚɛɥɢɰɚ 6 – Ⱥɛɫɨɥɸɬɧɵɟ ɬɟɩɥɨɜɵɟ ɩɨɬɟɪɢ ɩɨ ɜɫɟɣ ɞɥɢɧɟ ɭɱɚɫɬɤɚ. 

№ 
ɭɱ 
-
ɤɚ 

Ⱦɥɢɧɧɚ 
ɭɱɚɫɬɤɚ, 
ɦ 
 

ɇɚɪɭɠɧɵɣ 
ɞɢɚɦɟɬɪ 
ɢɡɨɥɹɰɢɢ, 
ɦɦ 

Ⱥɛɫɨɥɸɬɧɵɟ ɩɨɬɟɪɢ 
ɬɟɩɥɚ ɩɨ ɩɨɞɚɸɳɟɦɭ 
ɬɪɭɛɨɩɪɨɜɨɞɭ, ɤȼɬ 

Ⱥɛɫɨɥɸɬɧɵɟ ɩɨɬɟɪɢ 
ɬɟɩɥɚ ɩɨ ɨɛɪɚɬɧɨɦɭ 
ɬɪɭɛɨɩɪɨɜɨɞɭ, ɤȼɬ 

1 80 250 4,64 1,22 
2 140 250 7,63 1,88 
3 410 250 21,82 5,22 
4 130 250 6,97 1,77 
5 140 250 5,62 1,08 
6 145 250 5,78 1,09 
7 50 250 3,10 0,88 
8 160 160 6,72 3,19 
9 140 250 8,63 1,60 
10 145 160 4,96 1,32 
11 70 250 3,70 0,76 
12 30 250 1,54 0,27 
13 100 180 3,87 0,86 
14 240 180 10,35 3,55 
15 80 180 3,40 1,16 
16 140 177 5,15 1,25 
17 210 177 8,02 1,93 

 

ɋɭɦɦɚɪɧɵɟ ɩɨɬɟɪɢ ɩɨ ɜɫɟɣ ɞɥɢɧɟ ɭɱɚɫɬɤɚ ɩɨɞɚɸɳɟɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ 

ɫɨɫɬɚɜɥɹɸɬ 111,89 ɤȼɬ, ɩɨ ɨɛɪɚɬɧɨɦɭ ɬɪɭɛɨɩɪɨɜɨɞɭ 29,02 ɤȼɬ. 
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3.2 Ⱥɧɚɥɢɡ ɩɨɥɭɱɟɧɧɵɯ ɪɚɫɱɟɬɧɵɯ ɞɚɧɧɵɯ 

ɉɟɪɟɣɞɟɦ ɤ ɪɚɫɫɦɨɬɪɟɧɢɸ ɩɨɬɟɪɶ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ ɩɪɢ 

ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɢ ɬɟɩɥɨɧɨɫɢɬɟɥɹ. ɉɨɞ ɩɨɧɹɬɢɟɦ «ɩɪɨɟɤɬɧɵɟ ɩɨɬɟɪɢ», 

ɩɪɢɧɹɬɨ ɫɱɢɬɚɬɶ ɩɨɬɟɪɢ, ɤɨɬɨɪɵɟ ɧɚɯɨɞɹɬɫɹ ɩɨ ɦɟɬɨɞɢɱɤɟ, ɨɬɪɚɠɟɧɧɨɣ ɜ [57], 

ɜ ɞɚɧɧɨɦ ɢɫɬɨɱɧɢɤɟ, ɜ ɭɱɟɬ ɢɞɟɬ ɬɨɥɶɤɨ ɝɨɞ ɭɤɥɚɞɤɢ ɫɟɬɟɣ ɢ ɢɯ ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ 

ɩɚɪɚɦɟɬɪɵ, ɜ ɭɱɟɬ ɧɟ ɢɞɭɬ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɮɚɤɬɨɪɵ ɢ ɪɟɚɥɶɧɨɟ ɫɨɫɬɨɹɧɢɟ 

ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɬɟɩɥɨɜɵɯ ɫɟɬɟɣ. 

Ɋɚɫɱɟɬɧɵɟ ɬɟɩɥɨɜɵɟ ɩɨɬɟɪɢ – ɷɬɨ ɩɨɬɟɪɢ ɫ ɭɱɟɬɨɦ ɪɟɚɥɶɧɨɝɨ ɫɨɫɬɨɹɧɢɹ 

ɬɟɩɥɨɜɨɣ ɢɡɨɥɹɰɢɢ ɫ ɭɱɟɬɨɦ ɜɧɟɲɧɢɯ ɮɚɤɬɨɪɨɜ, ɜ ɤɨɬɨɪɵɯ ɷɤɫɩɥɭɚɬɢɪɭɟɬɫɹ 

ɬɪɭɛɨɩɪɨɜɨɞ (ɬɚɛɥɢɰɵ 7 ɢ 8). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



47 

 

 

Ɍɚɛɥɢɰɚ 7 – Ɋɚɫɱɟɬɧɵɟ ɢ ɩɪɨɟɤɬɧɵɟ ɬɟɩɥɨɜɵɟ ɩɨɬɟɪɢ ɜ ɩɨɞɚɸɳɟɦ 

ɬɪɭɛɨɩɪɨɜɨɞɟ ɪɚɫɫɦɨɬɪɟɧɧɨɣ ɬɟɩɥɨɜɨɣ ɫɟɬɢ. 

№ 
ɭɱɚɫɬɤɚ 

ɍɫɥɨɜɢɹ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ 
ɫɨɫɬɨɹɧɢɟ 
ɢɡɨɥɹɰɢɢ 

ɍɞɟɥɶɧɵɟ 
ɬɟɩɥɨɜɵɟ 
ɩɨɬɟɪɢ 
ɩɨɞɚɸɳɟɝɨ 
ɬɪɭɛɨɩɪɨɜɨɞɚ 
ȼɬ/ˏଶ 

ɇɨɪɦɚɬɢɜɧɵɟ 
ɬɟɩɥɨɜɵɟ 
ɩɨɬɟɪɢ 
ɩɨɞɚɸɳɟɝɨ 
ɬɪɭɛɨɩɪɨɜɨɞɚ 
ȼɬ/ˏଶ  

Ɉɬɧɨɫɢɬɟɥɶɧɵɟ 
ɩɨɬɟɪɢ ∆,% 

1 40% ɭɜɥɚɠɧɟɧɢɟ 
ɢɡɨɥɹɰɢɢ 

73,9 65,2 13,34% 

2 40% ɭɜɥɚɠɧɟɧɢɟ 
ɢɡɨɥɹɰɢɢ 

69,4 58,6 18,43% 

3 40% ɭɜɥɚɠɧɟɧɢɟ 
ɢɡɨɥɹɰɢɢ 

67,8 57,1 18,74% 

4 40% ɭɜɥɚɠɧɟɧɢɟ 
ɢɡɨɥɹɰɢɢ 

68,3 58,3 17,15% 

5 ȼɥɚɠɧɵɣ ɜɨɡɞɭɯ 
ɜ ɤɚɧɚɥɟ 

51,1 45,5 12,31% 

6 ȼɥɚɠɧɵɣ ɜɨɡɞɭɯ 
ɜ ɤɚɧɚɥɟ 

50,8 44,7 13,65% 

7 100% 
ɭɜɥɚɠɧɟɧɢɟ 
ɢɡɨɥɹɰɢɢ 

78,9 50,1 57,49% 

8 100% 
ɭɜɥɚɠɧɟɧɢɟ 
ɢɡɨɥɹɰɢɢ 

83,6 62,5 33,76% 

9 Ⱦɟɮɨɪɦɚɰɢɹ 
ɢɡɨɥɹɰɢɢ 

78,5 59,3 32,38% 

10 ȼɥɚɠɧɵɣ ɜɨɡɞɭɯ 
ɜ ɤɚɧɚɥɟ 

68,1 63,1 7,92% 

11 ȼɥɚɠɧɵɣ ɜɨɡɞɭɯ 
ɜ ɤɚɧɚɥɟ 

67,4 61,4 9,77% 

12 ȼɥɚɠɧɵɣ ɜɨɡɞɭɯ 
ɜ ɤɚɧɚɥɟ 

65,3 59,7 9,38% 

13 ȼɥɚɠɧɵɣ ɜɨɡɞɭɯ 
ɜ ɤɚɧɚɥɟ 

68,5 62,3 9,95% 

14 100% 
ɭɜɥɚɠɧɟɧɢɟ 
ɢɡɨɥɹɰɢɢ 

76,3 44,1 73,02% 

15 100% 
ɭɜɥɚɠɧɟɧɢɟ 
ɢɡɨɥɹɰɢɢ 

75,1 43,1 74,25% 

16 ȼɥɚɠɧɵɣ ɜɨɡɞɭɯ 
ɜ ɤɚɧɚɥɟ 

66,2 63,5 4,25% 

17 ȼɥɚɠɧɵɣ ɜɨɡɞɭɯ 
ɜ ɤɚɧɚɥɟ 

68,7 64,1 7,18% 
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ɇɚ ɪɢɫɭɧɤɟ 8 ɩɨɤɚɡɚɧɚ ɪɚɡɧɢɰɚ ɧɨɪɦɚɬɢɜɧɵɯ ɢ ɪɚɫɱɟɬɧɵɯ ɬɟɩɥɨɜɵɯ 

ɩɨɬɟɪɶ ɩɨ ɭɱɚɫɬɤɚɦ ɬɟɩɥɨɜɨɣ ɫɟɬɢ ɩɨɞɚɸɳɟɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ. 

 

Ɋɢɫɭɧɨɤ 8 – ɋɪɚɜɧɟɧɢɟ ɩɪɨɟɤɬɧɵɯ ɢ ɪɚɫɱɟɬɧɵɯ ɬɟɩɥɨɜɵɯ ɩɨɬɟɪɶ ɩɨɞɚɸɳɟɝɨ 

ɬɪɭɛɨɩɪɨɜɨɞɚ 

ɂɫɯɨɞɹ ɢɡ ɩɨɥɭɱɟɧɧɵɯ ɞɚɧɧɵɯ, ɜɢɞɧɨ, ɱɬɨ ɫɚɦɵɟ ɛɨɥɶɲɢɟ ɩɨɬɟɪɢ ɜ 

ɩɨɞɚɸɳɟɦ ɬɪɭɛɨɩɪɨɜɨɞɟ, ɩɪɨɢɫɯɨɞɹɬ ɩɪɢ ɞɟɮɨɪɦɚɰɢɢ ɢ ɭɜɥɚɠɧɟɧɢɢ ɫɥɨɹ 

ɢɡɨɥɹɰɢɢ. 
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Ɍɚɛɥɢɰɚ 8 – Ɋɚɫɱɟɬɧɵɟ ɢ ɩɪɨɟɤɬɧɵɟ ɬɟɩɥɨɜɵɟ ɩɨɬɟɪɢ ɜ ɨɛɪɚɬɧɨɦ 

ɬɪɭɛɨɩɪɨɜɨɞɟ ɪɚɫɫɦɨɬɪɟɧɧɨɣ ɬɟɩɥɨɜɨɣ ɫɟɬɢ. 

№ 
ɭɱɚɫɬɤɚ 

ɍɫɥɨɜɢɹ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ 
ɫɨɫɬɨɹɧɢɟ 
ɢɡɨɥɹɰɢɢ 

ɍɞɟɥɶɧɵɟ 
ɬɟɩɥɨɜɵɟ 
ɩɨɬɟɪɢ 
ɨɛɪɚɬɧɨɝɨ 
ɬɪɭɛɨɩɪɨɜɨɞɚ 
ȼɬ/ˏଶ 

ɇɨɪɦɚɬɢɜɧɵɟ 
ɬɟɩɥɨɜɵɟ 
ɩɨɬɟɪɢ 
ɨɛɪɚɬɧɨɝɨ 
ɬɪɭɛɨɩɪɨɜɨɞɚ 
ȼɬ/ˏଶ  

Ɉɬɧɨɫɢɬɟɥɶɧɵɟ 
ɩɨɬɟɪɹ ∆,% 

1 40% ɭɜɥɚɠɧɟɧɢɟ 
ɢɡɨɥɹɰɢɢ 

65,6 57,2 14,69% 

2 40% ɭɜɥɚɠɧɟɧɢɟ 
ɢɡɨɥɹɰɢɢ 

61,5 53,6 14,74% 

3 40% ɭɜɥɚɠɧɟɧɢɟ 
ɢɡɨɥɹɰɢɢ 

59,8 47,8 25,10% 

4 40% ɭɜɥɚɠɧɟɧɢɟ 
ɢɡɨɥɹɰɢɢ 

63,5 51,3 23,78% 

5 ȼɥɚɠɧɵɣ ɜɨɡɞɭɯ 
ɜ ɤɚɧɚɥɟ 

48,3 41,7 15,83% 

6 ȼɥɚɠɧɵɣ ɜɨɡɞɭɯ 
ɜ ɤɚɧɚɥɟ 

47,1 40,8 15,44% 

7 100% 
ɭɜɥɚɠɧɟɧɢɟ 
ɢɡɨɥɹɰɢɢ 

71,1 43,2 64,58% 

8 100% 
ɭɜɥɚɠɧɟɧɢɟ 
ɢɡɨɥɹɰɢɢ 

75,9 44,1 72,11% 

9 Ⱦɟɮɨɪɦɚɰɢɹ 
ɢɡɨɥɹɰɢɢ 

46,3 39,2 18,11% 

10 ȼɥɚɠɧɵɣ ɜɨɡɞɭɯ 
ɜ ɤɚɧɚɥɟ 

42,5 38,2 11,26% 

11 ȼɥɚɠɧɵɣ ɜɨɡɞɭɯ 
ɜ ɤɚɧɚɥɟ 

51,6 45,5 13,41% 

12 ȼɥɚɠɧɵɣ ɜɨɡɞɭɯ 
ɜ ɤɚɧɚɥɟ 

43,6 39,3 10,94% 

13 ȼɥɚɠɧɵɣ ɜɨɡɞɭɯ 
ɜ ɤɚɧɚɥɟ 

39,8 34,2 16,37% 

14 100% 
ɭɜɥɚɠɧɟɧɢɟ 
ɢɡɨɥɹɰɢɢ 

61,77 46,4 33,13% 

15 100% 
ɭɜɥɚɠɧɟɧɢɟ 
ɢɡɨɥɹɰɢɢ 

61,6 42,3 45,63% 

16 ȼɥɚɠɧɵɣ ɜɨɡɞɭɯ 
ɜ ɤɚɧɚɥɟ 

42,9 38,9 10,28% 

17 ȼɥɚɠɧɵɣ ɜɨɡɞɭɯ 
ɜ ɤɚɧɚɥɟ 

42,6 37,7 13,00% 
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ɇɚ ɪɢɫɭɧɤɟ 9 ɩɨɤɚɡɚɧɚ ɪɚɡɧɢɰɚ ɧɨɪɦɚɬɢɜɧɵɯ ɢ ɪɚɫɱɟɬɧɵɯ ɬɟɩɥɨɜɵɯ 

ɩɨɬɟɪɶ ɩɨ ɭɱɚɫɬɤɚɦ ɬɟɩɥɨɜɨɣ ɫɟɬɢ ɨɛɪɚɬɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ. 

 

Ɋɢɫɭɧɨɤ 9 – ɋɪɚɜɧɟɧɢɟ ɩɪɨɟɤɬɧɵɯ ɢ ɪɚɫɱɟɬɧɵɯ ɬɟɩɥɨɜɵɯ ɩɨɬɟɪɶ ɨɛɪɚɬɧɨɝɨ 

ɬɪɭɛɨɩɪɨɜɨɞɚ 

 

ɂɡ ɩɨɥɭɱɟɧɧɵɯ ɞɚɧɧɵɯ ɜɢɞɧɨ, ɱɬɨ ɭɱɟɬ ɪɟɚɥɶɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɫɥɨɹ 

ɢɡɨɥɹɰɢɢ ɧɚ ɬɪɭɛɨɩɪɨɜɨɞɟ, ɩɪɢ ɪɚɫɱɟɬɟ, ɜɟɞɟɬ ɤ ɭɜɟɥɢɱɟɧɢɸ ɬɟɩɥɨɩɨɬɟɪɶ. 

ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɦɚɫɲɬɚɛɧɨɫɬɢ ɢ ɜɢɞɚ ɞɟɮɟɤɬɚ ɢɡɨɥɹɰɢɢ ɬɟɩɥɨɜɵɟ 

ɩɨɬɟɪɢ ɦɨɝɭɬ ɢɡɦɟɧɹɬɶɫɹ ɜ ɲɢɪɨɤɨɦ ɞɢɚɩɚɡɨɧɟ, ɜ ɧɟɫɤɨɥɶɤɨ ɪɚɡ ɩɪɟɜɵɲɚɹ 

ɩɪɨɟɤɬɧɵɟ ɩɨɬɟɪɢ. 

Ɉɫɨɛɨ ɫɢɥɶɧɨɟ ɜɥɢɹɧɢɟ ɧɚ ɭɜɟɥɢɱɟɧɢɟ ɬɟɩɥɨɜɵɯ ɩɨɬɟɪɶ ɨɤɚɡɵɜɚɟɬ 

ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɣ ɮɚɤɬɨɪ, ɭɜɥɚɠɧɟɧɢɟ ɢɡɨɥɹɰɢɢ – ɭɜɟɥɢɱɟɧɢɟ ɩɨɬɟɪɶ ɛɨɥɟɟ 

ɱɟɦ ɜ ɞɜɚ ɪɚɡɚ (ɪɢɫɭɧɨɤ 10). 
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Ɋɢɫɭɧɨɤ 10 – Ɂɚɜɢɫɢɦɨɫɬɶ ɬɟɩɥɨɜɵɯ ɩɨɬɟɪɶ ɨɬ ɜɥɚɠɧɨɫɬɢ ɢɡɨɥɹɰɢɢ 

 

ɋɬɨɢɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɬɚɤɠɟ ɧɟɦɚɥɨ ɜɚɠɧɭɸ ɪɨɥɶ ɜ ɭɜɟɥɢɱɟɧɢɢ 

ɤɨɷɮɮɢɰɢɟɧɬɚ ɬɟɩɥɨɩɟɪɟɞɚɱɢ ɫ ɩɨɜɟɪɯɧɨɫɬɢ ɬɪɭɛɵ ɢɝɪɚɟɬ ɪɚɡɪɭɲɟɧɢɟ 

ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ (ɪɢɫɭɧɨɤ 11). ɉɪɢ ɨɬɫɭɬɫɬɜɢɢ 25 % ɢɡɨɥɹɰɢɢ 

ɧɚ ɬɪɭɛɨɩɪɨɜɨɞɟ ɬɟɩɥɨɜɵɟ ɩɨɬɟɪɢ ɞɥɹ ɉɉɍ ɢɡɨɥɹɰɢɢ ɜɨɡɪɚɫɬɚɸɬ ɜ 7,5 ɪɚɡ, ɞɥɹ 

Ɇȼ ɜ 5,6 ɪɚɡ. 

 

Ɋɢɫɭɧɨɤ 11 – Ɂɚɜɢɫɢɦɨɫɬɶ ɬɟɩɥɨɜɵɯ ɩɨɬɟɪɶ ɨɬ ɪɚɡɪɭɲɟɧɢɹ ɢɡɨɥɹɰɢɢ 
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ɍɦɟɪɟɧɧɚɹ ɞɟɮɨɪɦɚɰɢɹ ɬɟɩɥɨɢɡɨɥɹɰɢɢ ɩɪɢɜɨɞɢɬ ɤ ɭɜɟɥɢɱɟɧɢɸ ɩɨɬɟɪɶ 

ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ ɱɟɪɟɡ ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɞɥɹ 

ɩɟɧɨɩɨɥɢɭɪɟɬɚɧɨɜɨɣ ɢɡɨɥɹɰɢɢ ɜ 1,5 ɪɚɡɚ, ɞɥɹ ɦɢɧɟɪɚɥɶɧɨɣ ɜɚɬɵ ɜ 1,4 ɪɚɡɚ.  

ɂɡ-ɡɚ ɜɨɡɞɟɣɫɬɜɢɹ ɩɪɢɪɨɞɧɵɯ ɹɜɥɟɧɢɣ ɬɚɤɢɯ, ɤɚɤ ɬɟɩɥɨɩɟɪɟɩɚɞ 

ɬɟɦɩɟɪɚɬɭɪ ɢ ɞɪɭɝɢɦɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɦɢ ɮɚɤɬɨɪɚɦɢ, ɩɪɨɢɫɯɨɞɢɬ 

ɞɟɮɨɪɦɚɰɢɹ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɤɨɬɨɪɚɹ ɩɪɟɜɪɚɳɚɟɬ ɧɢɠɧɸɸ ɱɚɫɬɶ ɩɪɨɮɢɥɹ 

ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɜ ɷɥɥɢɩɫ. 

ɉɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ, ɨɬɪɚɠɟɧɧɵɟ ɜ ɬɚɛɥɢɰɟ 7,8 ɧɚɝɥɹɞɧɨ 

ɩɨɤɚɡɵɜɚɸɬ ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɞɚɧɧɨɣ ɦɟɬɨɞɢɤɢ ɢ ɞɟɦɨɧɫɬɪɢɪɭɟɬ 

ɟɟ ɩɪɟɢɦɭɳɟɫɬɜɚ ɩɟɪɟɞ [57].  Ⱦɚɧɧɵɣ ɪɚɫɱɟɬ ɩɨɡɜɨɥɹɟɬ ɧɚɢɛɨɥɟɟ ɬɨɱɧɨ 

ɨɰɟɧɢɜɚɬɶ ɬɟɩɥɨɜɵɟ ɩɨɬɟɪɢ ɜ ɫɟɬɹɯ ɢ ɫɜɨɟɜɪɟɦɟɧɧɨ ɥɢɤɜɢɞɢɪɨɜɚɬɶ ɩɪɢɱɢɧɵ 

ɩɨɜɵɲɟɧɢɹ ɬɟɩɥɨɜɵɯ ɩɨɬɟɪɶ. ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɪɚɫɱɟɬɧɵɣ ɫɩɨɫɨɛ 

ɨɩɪɟɞɟɥɟɧɢɹ ɬɟɩɥɨɜɵɯ ɩɨɬɟɪɶ, ɡɧɚɱɢɬɟɥɶɧɨ ɦɟɧɟɟ ɡɚɬɪɚɬɧɵɣ, ɱɟɦ ɩɪɨɜɟɞɟɧɢɟ 

ɞɨɪɨɝɨɫɬɨɹɳɢɯ ɢɫɩɵɬɚɧɢɣ ɩɨ ɭɫɬɚɧɨɜɥɟɧɢɸ ɮɚɤɬɢɱɟɫɤɢɯ ɡɧɚɱɟɧɢɣ ɬɟɩɥɨɜɵɯ 

ɩɨɬɟɪɶ. ɉɪɟɞɥɚɝɚɟɦɚɹ ɦɟɬɨɞɢɤɚ ɪɚɫɱɟɬɚ ɩɨɡɜɨɥɹɟɬ ɛɨɥɟɟ ɨɩɟɪɚɬɢɜɧɨ 

ɨɰɟɧɢɜɚɬɶ ɬɟɩɥɨɜɵɟ ɩɨɬɟɪɢ ɞɥɹ ɥɸɛɨɣ ɤɨɧɮɢɝɭɪɚɰɢɢ ɬɟɩɥɨɜɨɣ ɫɟɬɢ ɩɪɢ 

ɧɚɥɢɱɢɢ ɞɚɬɱɢɤɨɜ ɬɟɦɩɟɪɚɬɭɪ ɜɨɞɵ ɜ ɬɟɩɥɨɜɵɯ ɤɚɦɟɪɚɯ, ɝɢɝɪɨɦɟɬɪɨɜ ɢ ɞɪɭɝɢɯ 

ɞɚɬɱɢɤɨɜ. ȼ ɬɨ ɜɪɟɦɹ ɤɚɤ ɩɪɨɜɟɞɟɧɢɟ ɧɚɬɭɪɧɵɯ ɢɫɩɵɬɚɧɢɣ ɧɚɤɥɚɞɵɜɚɟɬ ɪɹɞ 

ɨɝɪɚɧɢɱɟɧɢɣ ɧɚ ɜɵɛɨɪ ɢɫɩɵɬɭɟɦɵɯ ɭɱɚɫɬɤɨɜ. ɗɬɨ ɩɪɢɜɨɞɢɬ ɤ ɬɨɦɭ, ɱɬɨ 

ɢɫɩɵɬɚɧɢɹ ɩɪɨɜɨɞɹɬɫɹ ɨɱɟɧɶ ɪɟɞɤɨ, ɤɚɤ ɩɪɚɜɢɥɨ, ɜ ɧɟɨɬɨɩɢɬɟɥɶɧɵɣ ɩɟɪɢɨɞ ɢ 

ɜ ɨɫɧɨɜɧɨɦ ɧɚ ɦɚɝɢɫɬɪɚɥɶɧɵɯ ɬɟɩɥɨɜɵɯ ɫɟɬɹɯ. 

 

3.3 Ɇɟɬɨɞɵ ɪɟɞɭɰɢɪɨɜɚɧɢɹ ɬɟɩɥɨɜɵɯ ɩɨɬɟɪɶ ɧɚ ɬɟɩɥɨɜɵɯ ɫɟɬɹɯ 

Ⱦɥɹ ɭɦɟɧɶɲɟɧɢɹ ɩɨɬɟɪɶ ɬɟɩɥɚ ɜ ɤɚɧɚɥɶɧɵɯ ɬɟɩɥɨɜɵɯ ɦɚɝɢɫɬɪɚɥɹɯ 

ɧɟɨɛɯɨɞɢɦɨ ɦɚɤɫɢɦɚɥɶɧɨ ɭɫɬɪɚɧɹɬɶ ɩɨɩɚɞɚɧɢɟ ɜɥɚɝɢ ɜ ɤɚɧɚɥ. Ⱦɥɹ ɷɬɨɝɨ 

ɧɟɨɛɯɨɞɢɦɨ ɞɨɩɨɥɧɢɬɟɥɶɧɵɦ ɫɥɨɟɦ ɰɟɦɟɧɬɧɨɝɨ ɪɚɫɬɜɨɪɚ ɫ ɩɪɢɦɟɫɶɸ ɪɟɡɢɧɵ 

ɡɚɞɟɥɵɜɚɬɶ ɫɨɟɞɢɧɢɬɟɥɶɧɵɟ ɲɜɵ ɤɚɧɚɥɨɜ (ɪɢɫɭɧɨɤ 12, ɩ.3), ɜɫɟ ɧɚ 
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ɫɨɩɪɢɤɚɫɚɸɳɢɟɫɹ ɫ ɝɪɭɧɬɨɦ ɩɨɜɟɪɯɧɨɫɬɢ ɤɚɧɚɥɚ ɬɚɤɠɟ ɰɟɥɟɫɨɨɛɪɚɡɧɨ 

ɧɚɧɨɫɢɬɶ ɛɢɬɭɦ, ɥɢɛɨ ɨɛɪɚɛɚɬɵɜɚɬɶ ɨɥɟɨɮɨɛɧɵɦ ɩɨɤɪɵɬɢɟɦ. 

 

Ɋɢɫɭɧɨɤ 12 – Ɂɚɞɟɥɵɜɚɧɢɟ ɲɜɨɜ ɜ ɤɚɧɚɥɶɧɨɣ ɩɪɨɤɥɚɞɤɟ 

 

Ⱦɥɹ ɛɟɫɤɚɧɚɥɶɧɨɣ ɩɪɨɤɥɚɞɤɢ ɧɚɧɨɫɢɬɶ ɨɥɟɨɮɨɛɧɨɟ ɩɨɤɪɵɬɢɟ ɧɚ 

ɧɚɪɭɠɧɵɣ ɫɥɨɣ ɢɡɨɥɹɰɢɢ, ɩɪɨɤɥɚɞɵɜɚɬɶ ɜɫɟ ɬɟɩɥɨɜɵɟ ɫɟɬɢ ɫɨɝɥɚɫɧɨ ɫɬɚɧɞɚɪɬɚ 

[58].  ɇɟɨɛɯɨɞɢɦɵɣ ɭɪɨɜɟɧɶ ɷɧɟɪɝɨɫɛɟɪɟɠɟɧɢɹ ɜɨ ɦɧɨɝɨɦ ɡɚɜɢɫɢɬ ɨɬ ɤɚɱɟɫɬɜɚ 

ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ. ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɫɥɟɞɭɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶ ɧɚ ɨɫɧɨɜɚɧɢɢ 

ɞɟɣɫɬɜɭɸɳɢɯ ɧɨɪɦɚɬɢɜɧɵɯ ɞɨɤɭɦɟɧɬɨɜ, ɫɪɟɞɢ ɤɨɬɨɪɵɯ ɨɫɧɨɜɧɵɦ ɹɜɥɹɟɬɫɹ 

ɋɇɢɉ 41-03-2003 «Ɍɟɩɥɨɜɚɹ ɢɡɨɥɹɰɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɬɪɭɛɨɩɪɨɜɨɞɨɜ», 

ɭɬɜɟɪɠɞɟɧɧɵɣ ɢ ɜɜɟɞɟɧɧɵɣ ɜ ɞɟɣɫɬɜɢɟ ɫ ɢɸɧɹ 2003 ɝ. Ɍɚɤ ɠɟ ɨɬɦɟɱɚɸɬ, ɱɬɨ ɫ 

ɰɟɥɶɸ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɜɥɚɝɨɨɬɜɨɞɚ ɢɫɩɨɥɶɡɭɸɬ ɞɪɟɧɢɪɭɸɳɢɣ ɫɥɨɣ ɝɪɭɧɬɚ – 

ɩɟɫɤɚ ɢɥɢ ɝɟɨɬɟɤɫɬɢɥɹ. 

Ɍɚɤɠɟ ɨɬɦɟɱɚɟɬɫɹ, ɱɬɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɜɟɧɬɢɥɹɰɢɢ 

ɤɚɧɚɥɨɜ ɫɩɨɫɨɛɫɬɜɭɟɬ ɭɦɟɧɶɲɟɧɢɹ ɜɥɚɠɧɨɫɬɢ ɤɚɧɚɥɚ, ɤɨɬɨɪɚɹ ɭɦɟɧɶɲɚɟɬ 

ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɬɟɩɥɨɦɚɫɫɨɨɛɦɟɧɚ. ɍɜɟɥɢɱɟɧɢɟ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɜɟɧɬɢɥɹɰɢɢ 

ɜɨɡɞɭɯɚ, ɹɜɥɹɟɬɫɹ ɫɢɫɬɟɦɨɣ ɫ ɟɫɬɟɫɬɜɟɧɧɵɦ ɩɨɛɭɠɞɟɧɢɟɦ ɜɨɡɞɭɯɚ ɡɚ ɫɱɟɬ 

ɝɪɚɜɢɬɚɰɢɨɧɧɨɝɨ ɧɚɩɨɪɚ ɲɚɯɬ ɩɪɢ ɷɬɨɦ ɨɞɧɚ ɢɡ ɲɚɯɬ ɹɜɥɹɟɬɫɹ ɩɪɢɬɨɱɧɨɣ, 

ɜɬɨɪɚɹ ɜɵɬɹɠɧɨɣ. ɉɪɢ ɷɬɨɦ ɩɪɨɢɫɯɨɞɢɬ ɨɫɭɲɟɧɢɟ ɤɚɧɚɥɨɜ, ɤɨɬɨɪɨɟ ɬɚɤɠɟ 

ɦɨɠɟɬ ɭɦɟɧɶɲɢɬɶ ɫɤɨɪɨɫɬɶ ɤɨɪɪɨɡɢɢ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɤɨɧɫɬɪɭɤɰɢɢ ɞɨ 60% [59]. 

ɉɪɟɨɛɥɚɞɚɸɳɢɦ ɫɩɨɫɨɛɨɦ ɩɪɨɤɥɚɞɤɢ ɬɟɩɥɨɜɵɯ ɫɟɬɟɣ ɜ Ɋɨɫɫɢɣɫɤɨɣ 

Ɏɟɞɟɪɚɰɢɢ ɹɜɥɹɟɬɫɹ ɩɪɨɤɥɚɞɤɚ ɜ ɧɟɩɪɨɯɨɞɧɵɯ ɤɚɧɚɥɚɯ ɫ ɦɢɧɟɪɚɥɨɜɚɬɧɨɣ 
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ɬɟɩɥɨɢɡɨɥɹɰɢɟɣ (80 %). Ɉɩɵɬ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɨɤɚɡɚɥ, ɱɬɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɜ 

ɤɚɱɟɫɬɜɟ ɢɡɨɥɹɰɢɨɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɦɢɧɟɪɚɥɶɧɨɣ ɜɚɬɵ ɧɟ ɨɛɟɫɩɟɱɢɜɚɟɬ 

ɷɤɨɧɨɦɢɱɧɨɟ ɬɟɩɥɨɫɧɚɛɠɟɧɢɟ ɩɨɬɪɟɛɢɬɟɥɟɣ, ɬ.ɤ. ɜ ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɬɟɩɥɨɡɚɳɢɬɧɵɟ ɫɜɨɣɫɬɜɚ ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɪɟɡɤɨ ɫɧɢɠɚɸɬɫɹ 

ɜɫɥɟɞɫɬɜɢɟ ɛɨɥɶɲɨɣ ɱɚɫɬɨɬɵ ɩɨɜɪɟɠɞɟɧɢɣ ɬɪɭɛ ɢɡ-ɡɚ ɧɚɪɭɠɧɨɣ ɤɨɪɪɨɡɢɢ, 

ɭɜɥɚɠɧɟɧɢɹ ɢ ɪɚɡɪɭɲɟɧɢɹ ɢɡɨɥɹɰɢɢ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɡɧɚɱɢɬɟɥɶɧɵɦ ɩɨɬɟɪɹɦ 

ɬɟɩɥɚ (ɜ 2-3 ɪɚɡɚ ɩɪɟɜɵɲɚɸɳɢɦ ɧɨɪɦɚɬɢɜɧɵɟ) [60]. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɉɉɍ 

ɢɡɨɥɹɰɢɢ ɫɩɨɫɨɛɫɬɜɭɟɬ ɭɜɟɥɢɱɟɧɢɸ ɜɪɟɦɟɧɢ ɟɫɬɟɫɬɜɟɧɧɨɣ ɞɟɮɨɪɦɚɰɢɢ 

ɢɡɨɥɹɰɢɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɢɡɨɥɹɰɢɢ ɢɡ ɦɢɧ. ɜɚɬɵ, ɨɛɥɚɞɚɟɬ ɦɟɧɶɲɢɦɢ 

ɚɛɫɨɪɛɢɪɭɸɳɢɦɢ ɫɜɨɣɫɬɜɚɦɢ ɢ ɛɨɥɟɟ ɧɢɡɤɢɦ ɤɨɷɮɮɢɰɢɟɧɬɨɦ 

ɬɟɦɩɟɪɚɬɭɪɨɩɪɨɜɨɞɧɨɫɬɢ, ɱɬɨ ɫɤɚɡɵɜɚɟɬɫɹ ɧɚ ɛɨɥɟɟ ɜɵɫɨɤɢɯ 

ɬɟɩɥɨɢɡɨɥɢɪɭɸɳɢɯ ɩɨɤɚɡɚɬɟɥɹɯ ɦɚɬɟɪɢɚɥɚ. 

 

3.4 ȼɵɜɨɞɵ ɩɨ ɝɥɚɜɟ 

ȼ ɞɚɧɧɨɣ ɝɥɚɜɟ ɩɪɨɞɟɦɨɧɫɬɪɢɪɨɜɚɧɵ ɩɪɟɢɦɭɳɟɫɬɜɚ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

ɭɥɭɱɲɟɧɧɨɣ ɦɟɬɨɞɢɤɢ ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɐɚɝɚɧɤɨɜɨɣ ɘ.ɋ.. Ⱦɚɧɧɚɹ ɭɥɭɱɲɟɧɧɚɹ 

ɦɟɬɨɞɢɤɚ ɩɨɡɜɨɥɹɟɬ ɫ ɜɵɫɨɤɨɣ ɬɨɱɧɨɫɬɶɸ ɨɩɪɟɞɟɥɹɬɶ ɭɱɚɫɬɤɢ ɬɟɩɥɨɬɪɚɫɫ ɫ 

ɧɚɢɛɨɥɶɲɢɦɢ ɬɟɩɥɨɩɨɬɟɪɹɦɢ, ɱɬɨ ɦɨɠɟɬ ɩɨɡɜɨɥɢɬɶ ɪɚɫɫɬɚɜɥɹɬɶ ɩɪɢɨɪɢɬɟɬɵ 

ɩɪɢ ɩɥɚɧɢɪɨɜɚɧɢɢ ɪɟɦɨɧɬɚ ɭɱɚɫɬɤɨɜ ɬɟɩɥɨɜɵɯ ɫɟɬɟɣ. 

ɉɪɨɜɟɞɟɧ ɚɧɚɥɢɡ ɜɥɢɹɧɢɹ ɪɚɫɩɪɨɫɬɪɚɧёɧɧɵɯ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ 

ɞɟɮɟɤɬɨɜ ɬɟɩɥɨɜɨɣ ɢɡɨɥɹɰɢɢ ɧɚ ɭɞɟɥɶɧɭɸ ɬɟɩɥɨɜɭɸ ɩɨɬɟɪɸ, ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ 

ɧɚɢɛɨɥɶɲɟɟ ɜɥɢɹɧɢɟ ɧɚ ɬɟɩɥɨɜɭɸ ɩɨɬɟɪɸ ɨɤɚɡɵɜɚɟɬ ɫɬɟɩɟɧɶ ɪɚɡɪɭɲɟɧɢɹ ɫɥɨɹ 

ɢɡɨɥɹɰɢɢ; ɬɚɤɠɟ ɧɚ ɬɟɩɥɨɜɭɸ ɩɨɬɟɪɸ ɡɧɚɱɢɬɟɥɶɧɨ ɜɥɢɹɟɬ ɜɥɚɝɨɫɨɞɟɪɠɚɧɢɟ ɜ 

ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɨɦ ɫɥɨɟ. 

ɉɪɨɜɟɞɟɧɧɵɣ ɚɧɚɥɢɡ ɩɨɤɚɡɵɜɚɟɬ ɧɟɷɮɮɟɤɬɢɜɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

ɭɫɬɚɪɟɜɲɢɯ ɦɚɬɟɪɢɚɥɨɜ ɢ ɬɟɯɧɨɥɨɝɢɣ ɩɪɨɤɥɚɞɤɢ ɫɟɬɢ, ɱɬɨ ɬɪɟɛɭɟɬ ɜɧɟɞɪɟɧɢɹ 
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ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ ɫɨɜɪɟɦɟɧɧɵɯ ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɢ ɫɩɨɫɨɛɨɜ 

ɩɪɨɤɥɚɞɤɢ ɬɟɩɥɨɜɨɣ ɫɟɬɢ. 
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ɁȺɄɅɘɑȿɇɂȿ 

ȼ ɯɨɞɟ ɪɚɛɨɬɵ ɛɵɥ ɩɪɨɜɟɞɟɧ ɚɧɚɥɢɡ ɫɨɜɪɟɦɟɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɢ ɩɪɨɛɥɟɦ 

ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɢ ɜ ɊɎ.  

ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɢɫɩɨɥɶɡɭɟɦɵɟ ɦɟɬɨɞɢɤɢ ɧɟ ɭɱɢɬɵɜɚɸɬ ɪɹɞ ɜɚɠɧɵɯ 

ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɮɚɤɬɨɪɨɜ, ɤɨɬɨɪɵɟ ɜ ɡɧɚɱɢɬɟɥɶɧɨɣ ɫɬɟɩɟɧɢ ɜɥɢɹɸɬ ɧɚ 

ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɟɪɟɞɚɱɢ. 

Ɉɫɧɨɜɧɵɟ ɧɚɭɱɧɵɟ ɢ ɩɪɚɤɬɢɱɟɫɤɢɟ ɪɟɡɭɥɶɬɚɬɵ ɪɚɛɨɬɵ ɡɚɤɥɸɱɚɸɬɫɹ ɜ 

ɫɥɟɞɭɸɳɟɦ. 

ɉɨɤɚɡɚɧɨ, ɱɬɨ ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɵɦ ɦɟɬɨɞɨɦ, ɩɨɡɜɨɥɹɸɳɢɦ 

ɨɩɟɪɚɬɢɜɧɨ ɨɰɟɧɢɬɶ ɬɟɩɥɨɜɵɟ ɩɨɬɟɪɢ ɱɟɪɟɡ ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɵɣ ɫɥɨɣ ɜ 

ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ ɬɪɭɛɨɩɪɨɜɨɞɨɜ, ɹɜɥɹɟɬɫɹ ɩɪɟɞɥɨɠɟɧɧɵɣ ɦɟɬɨɞ 

ɐɵɝɚɧɤɨɜɨɣ ɘ.ɋ. 

ȼɡɹɬɚɹ ɡɚ ɨɫɧɨɜɭ ɷɬɚ ɦɟɬɨɞɢɤɚ ɛɵɥɚ ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɚ ɩɭɬɟɦ 

ɞɨɛɚɜɥɟɧɢɹ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɝɨ ɮɚɤɬɨɪɚ ɞɟɮɨɪɦɚɰɢɢ ɢɡɨɥɹɰɢɢ, ɩɪɢ ɤɨɬɨɪɨɦ ɜ 

ɨɛɪɚɡɨɜɚɜɲɟɦɫɹ ɩɪɨɜɢɫɚɧɢɢ ɫɤɚɩɥɢɜɚɟɬɫɹ ɜɥɚɝɚ. ɉɪɢɜɟɞɟɧɨ ɭɪɚɜɧɟɧɢɟ, 

ɩɨɡɜɨɥɹɸɳɟɟ ɨɩɪɟɞɟɥɢɬɶ ɬɟɩɥɨɜɵɟ ɩɨɬɟɪɢ ɱɟɪɟɡ ɬɚɤɭɸ ɢɡɨɥɹɰɢɸ. 

Ⱦɚɧ ɫɪɚɜɧɢɬɟɥɶɧɵɣ ɚɧɚɥɢɡ ɜɥɢɹɧɢɹ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɮɚɤɬɨɪɨɜ ɧɚ 

ɜɟɥɢɱɢɧɭ ɬɟɩɥɨɜɵɯ ɩɨɬɟɪɶ ɱɟɪɟɡ ɢɡɨɥɹɰɢɸ. ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɧɚɢɛɨɥɟɟ 

ɫɢɥɶɧɨɟ ɜɥɢɹɧɢɟ ɧɚ ɬɟɩɥɨɜɵɟ ɩɨɬɟɪɢ ɨɤɚɡɵɜɚɟɬ ɪɚɡɪɭɲɟɧɢɟ ɢ ɭɜɥɚɠɧɟɧɢɟ 

ɫɥɨɹ ɬɟɩɥɨɜɨɣ ɢɡɨɥɹɰɢɢ. 

ɉɪɟɞɥɨɠɟɧ ɪɹɞ ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɤɨɦɟɧɞɚɰɢɣ ɞɥɹ ɭɦɟɧɶɲɟɧɢɹ ɬɟɩɥɨɜɵɯ 

ɩɨɬɟɪɶ ɬɟɩɥɨɜɵɯ ɫɟɬɟɣ – ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɉɉɍ ɜ ɤɚɱɟɫɬɜɟ ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɨɝɨ 

ɫɥɨɹ, ɚ ɬɚɤɠɟ ɜɟɧɬɢɥɢɪɨɜɚɧɢɟ ɤɚɧɚɥɨɜ. 
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