
Ɏɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɚɜɬɨɧɨɦɧɨɟ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ ɭɱɪɟɠɞɟɧɢɟ 
ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ 

«ɋɂȻɂɊɋɄɂɃ ɎȿȾȿɊȺɅɖɇɕɃ ɍɇɂȼȿɊɋɂɌȿɌ» 
ɋȺəɇɈ-ɒɍɒȿɇɋɄɂɃ ɎɂɅɂȺɅ 

 
Ʉɚɮɟɞɪɚ ɝɢɞɪɨɷɧɟɪɝɟɬɢɤɢ, ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ, ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 

ɫɢɫɬɟɦ ɢ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɟɬɟɣ 
 
 
 

ɍɌȼȿɊɀȾȺɘ                     
Ɂɚɜɟɞɭɸɳɢɣ ɤɚɮɟɞɪɨɣ  

                                                                                   _______  Ⱥ.Ⱥ. Ⱥɱɢɬɚɟɜ  
 ɩɨɞɩɢɫɶ         ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ   
« _____»  _________2021 ɝ.  

 

ɆȺȽɂɋɌȿɊɋɄȺə ȾɂɋɋȿɊɌȺɐɂə 
 

ɊȺɁɊȺȻɈɌɄȺ ɋɂɋɌȿɆɕ ɄɈɇɌɊɈɅə ȽȿɊɆȿɌɂɑɇɈɋɌɂ ȼɌɍɅɄɂ 
ɊȺȻɈɑȿȽɈ ɄɈɅȿɋȺ ɉɈȼɈɊɈɌɇɈ-ɅɈɉȺɋɌɇɈɃ ȽɂȾɊɈɌɍɊȻɂɇɕ 

 
13.04.02 – ɗɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɚ ɢ ɷɥɟɤɬɪɨɬɟɯɧɢɤɚ 

13.04.02.06 – Ƚɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ 
 
                                                                         ɋɬ. ɩɪɟɩɨɞɚɜɚɬɟɥɶ ɤɚɮɟɞɪɵ 

ɇɚɭɱɧɵɣ ɪɭɤɨɜɨɞɢɬɟɥɶ    _________        ȽȽɗɗɋ ɋɒɎ ɋɎɍ      Ⱥ.Ɇ. ȼɨɥɨɲɢɧ  
                                             ɩɨɞɩɢɫɶ, ɞɚɬɚ       ɞɨɥɠɧɨɫɬɶ, ɭɱɟɧɚɹ ɫɬɟɩɟɧɶ     ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ   
 

ȼɵɩɭɫɤɧɢɤ                         _________                                        ȼ.ȼ. Ɂɚɣɰɟɜ 
                                                               ɩɨɞɩɢɫɶ, ɞɚɬɚ                                                          ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ  
 
                                                                                           ɂɧɠɟɧɟɪ 1-ɨɣ ɤɚɬɟɝɨɪɢɢ 
                                                                                     Ɉɩɟɪɚɬɢɜɧɨɣ ɫɥɭɠɛɵ 
                                                                                   ɮɢɥɢɚɥɚ ɉȺɈ «ɊɭɫȽɢɞɪɨ» -  
                                                                                «ɋɚɹɧɨ-ɒɭɲɟɧɫɤɚɹ Ƚɗɋ ɢɦɟɧɢ  
Ɋɟɰɟɧɡɟɧɬ                           _________       ɉ.ɋ. ɇɟɩɨɪɨɠɧɟɝɨ»     ɘ.Ⱥ. Ɇɚɥɶɰɟɜ 
                                             ɩɨɞɩɢɫɶ, ɞɚɬɚ       ɞɨɥɠɧɨɫɬɶ, ɭɱɟɧɚɹ ɫɬɟɩɟɧɶ     ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ  
 

ɇɨɪɦɨɤɨɧɬɪɨɥɟɪ               _________         ɡɚɜɟɞɭɸɳɢɣ ɊɂɈ         Ⱥ.Ⱥ. ɑɚɛɚɧɨɜɚ  

                                             ɩɨɞɩɢɫɶ, ɞɚɬɚ       ɞɨɥɠɧɨɫɬɶ, ɭɱɟɧɚɹ ɫɬɟɩɟɧɶ     ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ  
 
 

ɋɚɹɧɨɝɨɪɫɤ; ɑɟɪɟɦɭɲɤɢ 2021  
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ȺɇɇɈɌȺɐɂə 

 

ɉɪɢ ɧɚɩɢɫɚɧɢɢ ɦɚɝɢɫɬɟɪɫɤɨɣ ɞɢɫɫɟɪɬɚɰɢɢ ɝɥɚɜɧɨɣ ɡɚɞɚɱɟɣ ɹɜɥɹɥɚɫɶ 

ɪɚɡɪɚɛɨɬɤɚ ɫɢɫɬɟɦɵ ɜɵɹɜɥɟɧɢɟ ɩɨɜɪɟɠɞɟɧɢɣ ɭɩɥɨɬɧɟɧɢɣ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ 

ɩɨɜɨɪɨɬɧɨ-ɥɨɩɚɫɬɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ ɛɟɡ ɨɫɭɲɟɧɢɹ ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ ɩɨ 

ɫɪɟɞɫɬɜɚɦ ɨɩɪɟɞɟɥɟɧɢɹ ɪɨɞɚ ɢ ɤɨɥɢɱɟɫɬɜɚ ɠɢɞɤɨɫɬɢ, ɩɨɩɚɜɲɟɣ ɜɨ ɜɬɭɥɤɭ 

ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ. Ɋɚɫɫɦɨɬɪɟɧɵ ɜɨɩɪɨɫɵ ɪɚɫɩɨɥɨɠɟɧɢɹ ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɫɢɫɬɟɦɵ ɜ 

ɬɪɭɞɧɨɞɨɫɬɭɩɧɨɦ ɭɡɥɟ – ɜɬɭɥɤɟ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ, ɩɟɪɟɞɚɱɢ ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ 

ɫɢɝɧɚɥɚ ɢɡ ɞɚɧɧɨɝɨ ɭɡɥɚ. ɉɪɨɜɟɞɟɧ ɫɪɚɜɧɢɬɟɥɶɧɵɣ ɚɧɚɥɢɡ ɫɩɨɫɨɛɨɜ, ɤɨɬɨɪɵɟ 

ɩɨɬɟɧɰɢɚɥɶɧɨ ɜɨɡɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɪɨɞɚ ɢ ɤɨɥɢɱɟɫɬɜɚ 

ɠɢɞɤɨɫɬɢ. Ⱦɥɹ ɜɵɛɪɚɧɧɨɝɨ ɫɩɨɫɨɛɚ ɩɪɢɜɟɞɟɧɨ ɬɟɨɪɟɬɢɱɟɫɤɨɟ ɨɛɨɫɧɨɜɚɧɢɟ, 

ɫɨɡɞɚɧ ɩɪɨɬɨɬɢɩ ɢ ɩɪɨɜɟɞɟɧɵ ɢɫɩɵɬɚɧɢɹ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ. Ɋɚɡɪɚɛɨɬɚɧ 

ɚɥɝɨɪɢɬɦ ɢ ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɞɥɹ ɫɢɫɬɟɦɵ. ɉɨɞɨɛɪɚɧ ɨɩɬɢɦɚɥɶɧɵɣ 

ɫɩɨɫɨɛ ɩɟɪɟɞɚɱɢ ɫɢɝɧɚɥɚ, ɧɟ ɨɤɚɡɵɜɚɸɳɢɣ ɜɥɢɹɧɢɹ ɧɚ ɜɢɛɪɚɰɢɨɧɧɨɟ ɫɨɫɬɨɹɧɢɟ 

ɝɢɞɪɨɚɝɪɟɝɚɬɚ, ɧɟ ɫɧɢɠɚɸɳɢɣ ɟɝɨ ɜɡɪɵɜɨ- ɢ ɩɨɠɚɪɨ-ɡɚɳɢɳёɧɧɨɫɬɶ. 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: 
Ɍɭɪɛɢɧɚ Ʉɚɩɥɚɧɚ, ɷɤɨɥɨɝɢɱɟɫɤɢ ɱɢɫɬɨɟ ɪɚɛɨɱɟɟ ɤɨɥɟɫɨ, ɤɨɫɜɟɧɧɵɟ 

ɢɡɦɟɪɟɧɢɹ, ɤɨɧɬɪɨɥɶ, ɝɟɪɦɟɬɢɱɧɨɫɬɶ, ɢɡɦɟɪɢɬɟɥɶɧɚɹ ɫɢɫɬɟɦɚ, ɛɟɡɚɜɚɪɢɣɧɨɫɬɶ, 

ɞɚɬɱɢɤ ɞɚɜɥɟɧɢɹ, ɚɥɝɨɪɢɬɦ. 
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ȺȼɌɈɊȿɎȿɊȺɌ 

 

ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɧɚ ɬɟɦɭ «Ɋɚɡɪɚɛɨɬɤɚ ɫɢɫɬɟɦɵ 

ɤɨɧɬɪɨɥɹ ɝɟɪɦɟɬɢɱɧɨɫɬɢ ɜɬɭɥɤɢ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɩɨɜɨɪɨɬɧɨ-ɥɨɩɚɫɬɧɨɣ 

ɝɢɞɪɨɬɭɪɛɢɧɵ». 

ɐɟɥɶ ɪɚɛɨɬɵ 

Ɋɚɡɪɚɛɨɬɤɚ ɤɨɧɰɟɩɰɢɢ ɫɢɫɬɟɦɵ ɤɨɧɬɪɨɥɹ ɝɟɪɦɟɬɢɱɧɨɫɬɢ ɜɬɭɥɤɢ ɪɚɛɨɱɟɝɨ 

ɤɨɥɟɫɚ ɩɨɜɨɪɨɬɧɨ-ɥɨɩɚɫɬɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ. 

Ɂɚɞɚɱɢ 

1.) ɋɨɡɞɚɧɢɟ ɩɪɨɬɨɬɢɩɚ ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɫɢɫɬɟɦɵ ɤɨɧɬɪɨɥɹ ɧɚɥɢɱɢɹ 

ɩɪɨɬɟɱɟɤ ɜ ɩɨɥɨɫɬɢ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɩɨɜɨɪɨɬɧɨ-ɥɨɩɚɫɬɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ.  

2.) ɉɨɞɛɨɪ ɫɩɨɫɨɛɚ ɩɟɪɟɞɚɱɢ ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ ɫɢɝɧɚɥɚ ɢɡ ɪɚɛɨɱɟɝɨ 

ɤɨɥɟɫɚ ɩɨɜɨɪɨɬɧɨ-ɥɨɩɚɫɬɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ. 

Ɉɛɴɟɤɬ ɢɫɫɥɟɞɨɜɚɧɢɹ 

ɇɚɪɭɲɟɧɢɟ ɝɟɪɦɟɬɢɱɧɨɫɬɢ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɩɨɜɨɪɨɬɧɨ-ɥɨɩɚɫɬɧɨɣ 

ɝɢɞɪɨɬɭɪɛɢɧɵ, ɜɵɡɜɚɧɧɨɟ ɩɨɜɪɟɠɞɟɧɢɟɦ ɥɨɩɚɫɬɧɵɯ ɭɩɥɨɬɧɟɧɢɣ. 

ɉɪɟɞɦɟɬ ɢɫɫɥɟɞɨɜɚɧɢɹ 

ȼɨɡɦɨɠɧɨɫɬɶ ɜɵɹɜɥɟɧɢɹ ɩɨɜɪɟɠɞɟɧɢɣ ɭɩɥɨɬɧɟɧɢɹ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ 

ɩɨɜɨɪɨɬɧɨ-ɥɨɩɚɫɬɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ ɛɟɡ ɨɫɬɚɧɨɜɚ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɢ ɨɫɭɲɟɧɢɹ 

ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ. 

ɇɚɭɱɧɚɹ ɧɨɜɢɡɧɚ 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɧɟ ɫɭɳɟɫɬɜɭɟɬ ɬɟɯɧɢɱɟɫɤɢɯ ɭɫɬɪɨɣɫɬɜ, ɩɨɡɜɨɥɹɸɳɢɯ 

ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ ɝɟɪɦɟɬɢɱɧɨɫɬɶ ɩɨɥɨɫɬɢ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɢ ɫɨɫɬɨɹɧɢɟ ɭɩɥɨɬɧɟɧɢɣ 

ɩɨɜɨɪɨɬɧɨ-ɥɨɩɚɫɬɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ ɛɟɡ ɨɫɬɚɧɨɜɚ ɚɝɪɟɝɚɬɚ ɢ ɨɫɭɲɟɧɢɹ 

ɩɪɨɬɨɱɧɨɝɨ ɬɪɚɤɬɚ.  

ɉɪɚɤɬɢɱɟɫɤɚɹ ɡɧɚɱɢɦɨɫɬɶ ɪɚɛɨɬɵ 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɛɨɬɵ ɦɨɝɭɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɵ ɜ ɫɨɡɞɚɧɢɢ ɫɢɫɬɟɦɵ 

ɩɨɤɚɡɚɬɟɥɟɣ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɩɨɜɨɪɨɬɧɨ-ɥɨɩɚɫɬɧɵɯ ɬɭɪɛɢɧ ɩɪɢ 

ɜɧɟɞɪɟɧɢɢ ɜɢɞɚ ɨɪɝɚɧɢɡɚɰɢɢ ɪɟɦɨɧɬɚ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɨ ɬɟɯɧɢɱɟɫɤɨɦɭ 

ɫɨɫɬɨɹɧɢɸ. Ɍɚɤɠɟ ɪɚɡɪɚɛɨɬɤɚ ɢ ɜɧɟɞɪɟɧɢɟ ɬɚɤɨɣ ɫɢɫɬɟɦɵ ɩɨɡɜɨɥɹɬ ɨɛɟɫɩɟɱɢɬɶ 
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ɫɨɨɬɜɟɬɫɬɜɢɟ ɬɪɟɛɨɜɚɧɢɹɦ ɩ. 6.2.1.10 ȽɈɋɌ Ɋ 55260.3.1-2013 ɜɧɨɜɶ ɜɜɨɞɢɦɨɝɨ 

ɝɢɞɪɨɬɭɪɛɢɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

Ʌɢɱɧɵɣ ɜɤɥɚɞ ɚɜɬɨɪɚ 

Ɋɚɡɪɚɛɨɬɤɚ ɩɪɨɬɨɬɢɩɚ ɞɚɬɱɢɤɚ, ɤɨɧɰɟɩɰɢɢ ɫɢɫɬɟɦɵ ɤɨɧɬɪɨɥɹ, ɚɥɝɨɪɢɬɦɚ ɟё 

ɞɟɣɫɬɜɢɹ, ɫɨɡɞɚɧɢɟ ɦɚɤɟɬɚ, ɩɪɨɜɟɞɟɧɢɟ ɢɫɩɵɬɚɧɢɣ. 

Ⱥɩɪɨɛɚɰɢɹ ɪɚɛɨɬɵ 

Ⱦɨɤɥɚɞɵ ɨ ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɪɟɡɭɥɶɬɚɬɚɯ ɪɚɛɨɬɵ ɧɚɞ ɞɢɫɫɟɪɬɚɰɢɟɣ ɛɵɥɢ 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ VII ɢ VIII ȼɫɟɪɨɫɫɢɣɫɤɢɯ ɧɚɭɱɧɨ-ɩɪɚɤɬɢɱɟɫɤɢɯ ɤɨɧɮɟɪɟɧɰɢɹɯ 

ɦɨɥɨɞɵɯ ɭɱɟɧɵɯ, ɫɩɟɰɢɚɥɢɫɬɨɜ, ɚɫɩɢɪɚɧɬɨɜ ɢ ɫɬɭɞɟɧɬɨɜ «Ƚɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ 

ɜ XXI ɜɟɤɟ». 

ɉɭɛɥɢɤɚɰɢɢ 

1. Ⱥɧɚɥɢɡ ɜɥɢɹɧɢɹ ɭɩɪɭɝɨɫɬɢ ɞɢɚɮɪɚɝɦɵ ɧɚ ɬɨɱɧɨɫɬɶ ɢɡɦɟɪɟɧɢɣ 

ɫɢɫɬɟɦɵ ɤɨɧɬɪɨɥɹ ɝɟɪɦɟɬɢɱɧɨɫɬɢ ɜɬɭɥɤɢ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɩɨɜɨɪɨɬɧɨ-ɥɨɩɚɫɬɧɨɣ 

ɝɢɞɪɨɬɭɪɛɢɧɵ // Ƚɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɜ XXI ɜɟɤɟ: ɫɛɨɪɧɢɤ ɦɚɬɟɪɢɚɥɨɜ VIII 

ȼɫɟɪɨɫ. ɧɚɭɱ.-ɩɪɚɤɬ. ɤɨɧɮ. / ȼ. ȼ. Ɂɚɣɰɟɜ. ɋɚɹɧɨɝɨɪɫɤ; ɑɟɪɟɦɭɲɤɢ: ɋɚɹɧɨ-

ɒɭɲɟɧɫɤɢɣ ɮɢɥɢɚɥ ɋɢɛɢɪɫɤɨɝɨ ɮɟɞɟɪɚɥɶɧɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬɚ, 2021. ‒ 408 ɫ. 
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ABSTRACT 

 

Final qualification work on the topic "Development of a tightness control system 

for the impeller hub of a rotary vane hydraulic turbine." 

Purpose of work 

Development of the concept of a tightness control system for the impeller hub 

of a rotary vane hydraulic turbine. 

Tasks 

1.) Creation of a prototype of a measuring system for monitoring the presence of 

leaks in the impeller cavity of a Kaplan turbine. 

2.) Selection of the method for transmitting the information signal from the 

impeller of the Kaplan hydraulic turbine. 

Object of study 

Loss of tightness of the impeller of a Kaplan hydraulic turbine caused by damage 

to the vane seals. 

Subject of study 

Possibility of detecting damage to the impeller seal of a rotary vane hydraulic 

turbine without shutting down the hydraulic unit and draining the flow path. 

Scientific novelty 

At present, there are no technical devices that allow monitoring the tightness of 

the impeller cavity and the condition of the seals of a rotary vane hydraulic turbine 

without stopping the unit and draining the flow path. 

The practical significance of the work 

The results of the work can be used to create a system of indicators of the 

technical condition of Kaplan turbines when introducing the type of organization of 

equipment repair according to the technical condition. In addition, the development 

and implementation of such a system will ensure compliance with the requirements of 

clause 6.2.1.10 of GOST R 55260.3.1-2013 of the newly introduced hydro turbine 

equipment. 

Personal contribution of the author 
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Development of a sensor prototype, the concept of a control system, an algorithm 

for its operation, creation of a model, testing. 

Approbation of work 

Reports on the intermediate results of work on the dissertation were presented at 

the VII and VIII All-Russian scientific and practical conferences of young scientists, 

specialists, graduate students and students "Hydroelectric power plants in the XXI 

century." 

Publications 

1. Analysis of the influence of the elasticity of the diaphragm on the 

measurement accuracy of the tightness control system of the impeller hub of a rotary-

blade hydraulic turbine. Hydroelectric power plants in the XXI century: collection of 

materials VIII All-Russian. Scientific-practical conf. / V.V. Zaitsev. Sayanogorsk; 

Cheryomushki: Sayano-Shushensky branch of Siberian Federal University, 2021. – 

408 p. 

2. Algorithm for monitoring the tightness of the internal cavity of an oil-free 

impeller // Hydroelectric power plants in the XXI century: collection of articles. 

materials of the extramural stage of the VII All-Russia. scientific-practical conf. / A. 

M. Voloshin, V. V. Zaitsev. Sayanogorsk; Cheryomushki: Sayano-Shushensky branch 

of Siberian Federal University, 2020. – 437 p. 

3. Substantiation of the need for controlling vane seals of turbines with 

adjustable vanes // Hydroelectric power plants in the XXI century: collection of 

articles. materials of the extramural stage of the VII All-Russia. Scientific-practical 

conf. / V. V. Zaitsev. Sayanogorsk; Cheryomushki: Sayano-Shushensky branch of 

Siberian Federal University, 2020 . – 437 p. 

4. Kaplan impeller tightness control software // Prospect Free - 2021: collection 

/ V. V. Zaitsev. Krasnoyarsk: Siberian Federal University, 2021. 

The structure and scope of the thesis: 
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The dissertation consists of an introduction, a main part consisting of 3 chapters, 

a conclusion and a list of sources used. The material is presented on 49 pages, contains 

15 illustrations, 5 tables, 9 formulas. The list of sources used consists of 17 items. 
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ȼȼȿȾȿɇɂȿ 

 

Ƚɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ, ɜ ɫɢɥɭ ɨɫɨɛɟɧɧɨɫɬɟɣ ɤɨɧɫɬɪɭɤɰɢɢ ɨɫɧɨɜɧɨɝɨ 

ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɩɪɢɧɰɢɩɨɜ ɪɚɛɨɬɵ, ɹɜɥɹɸɬɫɹ ɜɵɫɨɤɨɷɮɮɟɤɬɢɜɧɵɦɢ ɢ 

ɜɵɫɨɤɨɦɚɧɟɜɪɟɧɧɵɦɢ ɷɧɟɪɝɟɬɢɱɟɫɤɢɦɢ ɭɫɬɚɧɨɜɤɚɦɢ. Ɉɬɫɭɬɫɬɜɢɟ ɜ 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɦ ɰɢɤɥɟ ɩɪɨɞɭɤɬɨɜ ɝɨɪɟɧɢɹ ɨɪɝɚɧɢɱɟɫɤɨɝɨ ɬɨɩɥɢɜɚ ɢ 

ɪɚɞɢɨɚɤɬɢɜɧɵɯ ɨɬɯɨɞɨɜ ɩɨɡɜɨɥɹɟɬ ɫɱɢɬɚɬɶ Ƚɗɋ ɨɞɧɢɦ ɢɡ ɫɚɦɵɯ ɷɤɨɥɨɝɢɱɧɵɯ 

ɬɪɚɞɢɰɢɨɧɧɵɯ ɬɢɩɨɜ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ. Ɉɞɧɚɤɨ Ƚɗɋ, ɬɚɤɠɟ, ɤɚɤ ɢ ɞɪɭɝɢɟ ɬɢɩɵ 

ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɞɨɥɠɧɵ ɨɛɟɫɩɟɱɢɜɚɬɶ ɷɤɨɥɨɝɢɱɟɫɤɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ, ɨɫɧɨɜɚɧɧɭɸ 

ɧɚ ɫɬɪɨɝɨɦ ɫɨɛɥɸɞɟɧɢɢ ɧɨɪɦɚɬɢɜɧɵɯ ɬɪɟɛɨɜɚɧɢɣ ɬɟɯɧɢɱɟɫɤɨɦɭ ɫɨɫɬɨɹɧɢɸ 

ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɟɝɨ ɷɤɫɩɥɭɚɬɚɰɢɢ. Ɉɞɧɢɦ ɢɡ ɧɟɦɧɨɝɢɯ ɮɚɤɬɨɪɨɜ ɜɥɢɹɧɢɹ 

ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɧɚ ɷɤɨɥɨɝɢɸ ɹɜɥɹɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɜ 

ɨɛɨɪɭɞɨɜɚɧɢɢ ɧɟɮɬɹɧɵɯ ɦɚɫɟɥ ɢ ɨɩɚɫɧɨɫɬɶ ɢɯ ɭɬɟɱɤɢ. Ɂɧɚɱɢɬɟɥɶɧɵɣ ɜɪɟɞ 

ɷɤɨɥɨɝɢɢ ɪɟɤɢ ɦɨɝɭɬ ɧɚɧɟɫɬɢ ɝɢɞɪɨɬɭɪɛɢɧɵ ɩɨɜɨɪɨɬɧɨ-ɥɨɩɚɫɬɧɨɝɨ ɬɢɩɚ. 

Ɍɭɪɛɢɧɵ ɷɬɨɝɨ ɬɢɩɚ ɦɨɝɭɬ ɫɨɞɟɪɠɚɬɶ ɜɨ ɜɬɭɥɤɟ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɧɟɫɤɨɥɶɤɨ ɬɨɧɧ 

ɦɚɫɥɚ. Ʉɨɥɢɱɟɫɬɜɨ ɩɨɜɨɪɨɬɧɨ-ɥɨɩɚɫɬɧɵɯ ɝɢɞɪɨɬɭɪɛɢɧ ɫɨɫɬɚɜɥɹɟɬ ɧɟ ɦɟɧɟɟ 15% 

ɜ ɨɛɳɟɦ ɨɛɴɟɦɟ ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɝɢɞɪɨɬɭɪɛɢɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

Ɂɚɱɚɫɬɭɸ ɭɬɟɱɤɢ ɦɚɫɥɚ ɩɪɨɢɫɯɨɞɹɬ ɢɡ ɩɨɥɨɫɬɢ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ 

ɝɢɞɪɨɬɭɪɛɢɧ ɩɨɜɨɪɨɬɧɨ-ɥɨɩɚɫɬɧɨɝɨ ɬɢɩɚ ɱɟɪɟɡ ɭɩɥɨɬɧɟɧɢɹ ɰɚɩɮ ɥɨɩɚɫɬɟɣ – ɞɨ 

5% ɚɜɚɪɢɣɧɵɯ ɨɫɬɚɧɨɜɨɜ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɩɪɨɢɫɯɨɞɹɬ ɩɨ ɩɪɢɱɢɧɟ ɩɨɜɪɟɠɞɟɧɢɹ 

ɭɩɥɨɬɧɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ [1, cɬɪ. 4]. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɫɨɫɬɨɹɧɢɟ ɭɩɥɨɬɧɟɧɢɣ 

ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɤɨɧɬɪɨɥɢɪɭɟɬɫɹ ɜɨ ɜɪɟɦɹ ɩɪɨɜɟɞɟɧɢɹ ɪɟɦɨɧɬɨɜ, ɩɪɢ ɨɫɭɲɟɧɧɨɣ 

ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ, ɢɥɢ ɠɟ ɩɨ ɤɨɫɜɟɧɧɵɦ ɩɪɢɡɧɚɤɚɦ: ɩɨɹɜɥɟɧɢɸ ɦɚɫɥɹɧɵɯ ɩɹɬɟɧ 

ɧɚ ɜɨɞɟ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ, ɢɡɦɟɧɟɧɢɸ ɭɪɨɜɧɹ ɦɚɫɥɚ ɢ ɩɨɹɜɥɟɧɢɟ ɜɨɞɵ ɜ ɫɥɢɜɧɨɦ 

ɛɚɤɟ Ɇɇɍ, ɢɡɦɟɧɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɦɚɫɥɚ ɜ ɫɢɫɬɟɦɟ ɪɟɝɭɥɢɪɨɜɚɧɢɹ, ɢ ɞɪ.  

ɋɨɡɞɚɧɢɟ ɢ ɜɧɟɞɪɟɧɢɟ ɫɢɫɬɟɦɵ ɤɨɧɬɪɨɥɹ ɫɨɫɬɨɹɧɢɹ ɭɩɥɨɬɧɟɧɢɣ ɊɄ ɩɨɡɜɨɥɢɬ 

ɫɜɨɟɜɪɟɦɟɧɧɨ ɜɵɹɜɥɹɬɶ ɢɯ ɩɨɜɪɟɠɞɟɧɢɹ ɢ ɩɪɟɞɨɬɜɪɚɳɚɬɶ ɭɬɟɱɤɢ ɦɚɫɥɚ, 

ɩɨɩɚɞɚɧɢɟ ɜɨɞɵ ɜɨ ɜɬɭɥɤɭ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ. 

ɇɚ ɧɚɫɬɨɹɳɢɣ ɦɨɦɟɧɬ ɧɟ ɫɭɳɟɫɬɜɭɟɬ ɫɢɫɬɟɦɵ ɤɨɧɬɪɨɥɹ ɝɟɪɦɟɬɢɱɧɨɫɬɢ 

ɜɬɭɥɤɢ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɩɨɜɨɪɨɬɧɨ-ɥɨɩɚɫɬɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ, ɤɨɬɨɪɚɹ ɩɨɡɜɨɥɢɥɚ 
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ɛɵ ɛɟɡ ɨɫɭɲɟɧɢɹ ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɫ ɞɨɫɬɚɬɨɱɧɨɣ ɬɨɱɧɨɫɬɶɸ 

ɨɰɟɧɢɬɶ ɝɟɪɦɟɬɢɱɧɨɫɬɶ ɜɬɭɥɤɢ, ɡɚɜɢɫɹɳɟɣ ɨɬ ɫɨɫɬɨɹɧɢɹ ɭɩɥɨɬɧɢɬɟɥɶɧɵɯ 

ɭɫɬɪɨɣɫɬɜ. Ɋɚɡɪɚɛɨɬɤɚ ɢ ɜɧɟɞɪɟɧɢɟ ɬɚɤɨɣ ɫɢɫɬɟɦɵ ɩɨɡɜɨɥɢɬ ɨɛɟɫɩɟɱɢɬɶ 

ɫɨɨɬɜɟɬɫɬɜɢɟ ɬɪɟɛɨɜɚɧɢɹɦ ɩ. 6.2.1.10 ȽɈɋɌ Ɋ 55260.3.1-2013 ɜɧɨɜɶ ɜɜɨɞɢɦɨɝɨ ɢ 

ɷɤɫɩɥɭɚɬɢɪɭɟɦɨɝɨ ɝɢɞɪɨɬɭɪɛɢɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. ȼ ɩɪɨɰɟɫɫɟ ɧɚɩɢɫɚɧɢɹ 

ɦɚɝɢɫɬɟɪɫɤɨɣ ɞɢɫɫɟɪɬɚɰɢɢ ɛɵɥ ɩɪɨɜɟɞёɧ ɩɚɬɟɧɬɧɵɣ ɩɨɢɫɤ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ 

ɬɟɦɟ ɪɚɛɨɬɵ ɩɚɬɟɧɬɨɜ ɧɚ ɢɡɨɛɪɟɬɟɧɢɹ ɢ ɩɨɥɟɡɧɵɟ ɦɨɞɟɥɢ. ȼ ɨɬɤɪɵɬɵɯ ɪɟɟɫɬɪɚɯ 

ɢɡɨɛɪɟɬɟɧɢɣ ɢ ɩɨɥɟɡɧɵɯ ɦɨɞɟɥɟɣ Ɇɟɠɞɭɧɚɪɨɞɧɨɣ ɩɚɬɟɧɬɧɨɣ ɤɥɚɫɫɢɮɢɤɚɰɢɢ, ɩɨ 

ɫɪɟɞɫɬɜɚɦ ɩɨɪɬɚɥɚ Ɏɂɉɋ [2], ɜ ɪɚɡɞɟɥɚɯ GO1 «ɂɡɦɟɪɟɧɢɹ, ɢɫɩɵɬɚɧɢɹ», F03B 

«Ƚɢɞɪɚɜɥɢɱɟɫɤɢɟ ɦɚɲɢɧɵ ɢ ɞɜɢɝɚɬɟɥɢ ɧɟɩɨɪɲɧɟɜɨɝɨ ɬɢɩɚ» ɧɟ ɛɵɥɨ ɨɛɧɚɪɭɠɟɧɨ 

ɩɚɬɟɧɬɨɜ ɧɚ ɩɨɞɨɛɧɵɟ ɬɟɯɧɢɱɟɫɤɢɟ ɭɫɬɪɨɣɫɬɜɚ. 

ȼ ɪɚɛɨɬɟ ɪɚɫɫɦɨɬɪɟɧɨ ɧɟɫɤɨɥɶɤɨ ɫɩɨɫɨɛɨɜ ɤɨɧɬɪɨɥɹ ɝɟɪɦɟɬɢɱɧɨɫɬɢ ɜɬɭɥɤɢ 

ɊɄ, ɤɚɠɞɵɣ ɢɡ ɤɨɬɨɪɵɯ ɨɫɧɨɜɵɜɚɥɫɹ ɧɚ ɪɚɡɥɢɱɢɢ ɜ ɮɢɡɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜɚɯ 

ɜɟɳɟɫɬɜ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɩɨɩɚɫɬɶ ɜɧɭɬɪɶ ɜɬɭɥɤɢ ɊɄ, ɚ ɢɦɟɧɧɨ: ɦɟɪɚ ɪɚɫɫɟɹɧɢɹ 

ɫɜɟɬɚ, ɞɢɷɥɟɤɬɪɢɱɟɫɤɚɹ ɩɪɨɧɢɰɚɟɦɨɫɬɶ, ɩɥɨɬɧɨɫɬɶ. Ɉɰɟɧɟɧɵ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɢ 

ɧɚɞёɠɧɨɫɬɶ ɤɚɠɞɨɝɨ ɢɡ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɦɟɬɨɞɨɜ, ɜɵɛɪɚɧ ɨɩɬɢɦɚɥɶɧɵɣ. 

ɉɪɟɞɥɚɝɚɟɦɚɹ ɫɢɫɬɟɦɵ ɤɨɧɬɪɨɥɹ ɝɟɪɦɟɬɢɱɧɨɫɬɢ ɜɬɭɥɤɢ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ 

ɩɨɜɨɪɨɬɧɨ-ɥɨɩɚɫɬɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ ɨɫɧɨɜɵɜɚɟɬɫɹ ɧɚ ɢɡɦɟɪɟɧɢɢ ɜɵɫɨɬɵ ɫɬɨɥɛɚ 

ɠɢɞɤɨɫɬɢ, ɩɨɩɚɜɲɟɣ ɜɨ ɜɬɭɥɤɭ ɊɄ ɢ ɟɝɨ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ. ɇɚ 

ɨɫɧɨɜɚɧɢɢ ɢɡɦɟɪɟɧɧɵɯ ɜɟɥɢɱɢɧ ɜɵɱɢɫɥɹɟɬɫɹ ɭɪɨɜɟɧɶ ɤɚɠɞɨɣ ɠɢɞɤɨɫɬɢ, 

ɩɨɩɚɜɲɟɣ ɜɨ ɜɬɭɥɤɭ ɊɄ. ɂɧɮɨɪɦɚɰɢɨɧɧɵɣ ɫɢɝɧɚɥ ɩɟɪɟɞɚёɬɫɹ ɩɨ ɜɚɥɭ ɬɭɪɛɢɧɵ ɫ 

ɩɨɦɨɳɶɸ ɭɥɶɬɪɚɡɜɭɤɨɜɨɝɨ ɢɡɥɭɱɚɬɟɥɹ. 

Ⱦɚɧɧɚɹ ɫɢɫɬɟɦɚ ɩɨɡɜɨɥɢɬ ɧɟ ɬɨɥɶɤɨ ɨɰɟɧɢɬɶ ɝɟɪɦɟɬɢɱɧɨɫɬɶ ɜɬɭɥɤɢ ɊɄ, ɧɨ 

ɢ ɩɪɢ ɪɚɡɝɟɪɦɟɬɢɡɚɰɢɢ ɨɩɪɟɞɟɥɢɬɶ, ɤɚɤɚɹ ɠɢɞɤɨɫɬɶ ɢ ɜ ɤɚɤɨɦ ɤɨɥɢɱɟɫɬɜɟ ɩɨɩɚɥɚ 

ɜ ɊɄ, ɞɢɧɚɦɢɤɭ ɢɡɦɟɧɟɧɢɹ ɟё ɭɪɨɜɧɹ ɢ ɩɪɨɩɨɪɰɢɣ ɟё ɫɨɫɬɚɜɥɹɸɳɢɯ. 

Ɇɚɝɢɫɬɟɪɫɤɚɹ ɞɢɫɫɟɪɬɚɰɢɹ ɫɨɫɬɨɢɬ ɢɡ ɜɜɟɞɟɧɢɹ, ɬɪёɯ ɝɥɚɜ ɢ ɡɚɤɥɸɱɟɧɢɹ. 

ȼ ɩɟɪɜɨɣ ɝɥɚɜɟ ɨɫɜɟɳɚɸɬɫɹ ɨɛɳɢɟ ɜɨɩɪɨɫɵ, ɩɨɫɜɹɳёɧɧɵɟ ɝɢɞɪɚɜɥɢɱɟɫɤɢɦ 

ɬɭɪɛɢɧɚɦ, ɢɫɬɨɪɢɹ ɪɚɡɜɢɬɢɹ ɢ ɤɨɧɫɬɪɭɤɰɢɢ ɩɨɜɨɪɨɬɧɨ-ɥɨɩɚɫɬɧɵɯ ɝɢɞɪɨɬɭɪɛɢɧ. 

ȼɨ ɜɬɨɪɨɣ ɝɥɚɜɟ ɨɩɢɫɵɜɚɟɬɫɹ ɩɪɟɞɥɚɝɚɟɦɵɣ ɚɥɝɨɪɢɬɦ ɤɨɧɬɪɨɥɹ 

ɝɟɪɦɟɬɢɱɧɨɫɬɢ ɜɬɭɥɤɢ ɊɄ. 
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ȼ ɬɪɟɬɶɟɣ ɝɥɚɜɟ ɩɪɢɜɨɞɢɬɫɹ ɩɨɞɪɨɛɧɨɟ ɨɩɢɫɚɧɢɟ ɷɬɚɩɨɜ ɫɨɡɞɚɧɢɹ 

ɩɪɨɬɨɬɢɩɚ ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɫɢɫɬɟɦɵ, ɪɟɡɭɥɶɬɚɬɨɜ ɟɝɨ ɢɫɩɵɬɚɧɢɣ. 

Ɂɚɤɥɸɱɟɧɢɟ ɩɨɫɜɹɳɟɧɨ ɨɫɧɨɜɧɵɦ ɜɵɜɨɞɚɦ ɢ ɩɟɪɟɱɢɫɥɟɧɢɸ ɪɟɡɭɥɶɬɚɬɨɜ 

ɜɵɩɨɥɧɟɧɧɨɣ ɪɚɛɨɬɵ. 
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