
Ɏɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɚɜɬɨɧɨɦɧɨɟ 
ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ ɭɱɪɟɠɞɟɧɢɟ 

ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ 
«ɋɂȻɂɊɋɄɂɃ ɎȿȾȿɊȺɅɖɇɕɃ ɍɇɂȼȿɊɋɂɌȿɌ» 

 
ɂɧɫɬɢɬɭɬ ɧɟɮɬɢ ɢ ɝɚɡɚ 

Ʉɚɮɟɞɪɚ Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɦɚɲɢɧɵ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɟɮɬɟɝɚɡɨɜɨɝɨ ɤɨɦɩɥɟɤɫɚ 
 

 
 

 ɍɌȼȿɊɀȾȺɘ 
 Ɂɚɜɟɞɭɸɳɢɣ ɤɚɮɟɞɪɨɣ 
 __________ ɗ.Ⱥ. ɉɟɬɪɨɜɫɤɢɣ 
  
 «____»  ______________ 2017 ɝ. 

 
 

ȻȺɄȺɅȺȼɊɋɄȺə ɊȺȻɈɌȺ 
 

ɧɚɩɪɚɜɥɟɧɢɟ 15.03.02 «Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɦɚɲɢɧɵ» 

ɩɪɨɮɢɥɶ 15.03.02.01 «ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɬɟɯɧɢɱɟɫɤɢɯ  
ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɤɨɦɩɥɟɤɫɨɜ» 

 
 

ɉɨɜɵɲɟɧɢɟ ɧɚɞёɠɧɨɫɬɢ ɚɛɫɨɪɛɟɪɚ ɞɥя ɨɱɢɫɬɤɢ ɩɨɩɭɬɧɨɝɨ ɧɟɮɬяɧɨɝɨ 
ɝɚɡɚ ɨɬ ɫɟɪɨɜɨɞɨɪɨɞɚ ɞɥя Ⱥɱɢɧɫɤɨɝɨ ɇɉɁ 

 
 
 

Ɋɭɤɨɜɨɞɢɬɟɥɶ                        ɤ.ɬ.ɧ., ɞɨɰɟɧɬ   ȿ.Ⱥ. ɋɨɥɨɜɶёɜ  
 
ȼɵɩɭɫɤɧɢɤ                                                     ɂ.ɋ. ȿɩɢɮɚɧɰɟɜ 

 
 
 
 

Ʉɪɚɫɧɨɹɪɫɤ 2017  



 

 

Ɏɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɚɜɬɨɧɨɦɧɨɟ 
ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ ɭɱɪɟɠɞɟɧɢɟ 

ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ 
«ɋɂȻɂɊɋɄɂɃ ɎȿȾȿɊȺɅɖɇɕɃ ɍɇɂȼȿɊɋɂɌȿɌ» 

 
ɂɧɫɬɢɬɭɬ ɧɟɮɬɢ ɢ ɝɚɡɚ 

Ʉɚɮɟɞɪɚ Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɦɚɲɢɧɵ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɟɮɬɟɝɚɡɨɜɨɝɨ ɤɨɦɩɥɟɤɫɚ 
 

 
ɍɌȼȿɊɀȾȺɘ  
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_____________ ɗ. Ⱥ. ɉɟɬɪɨɜɫɤɢɣ 

«____»  ___________ 2017 ɝ. 
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    ɋɬɭɞɟɧɬɭ  ȿɩɢɮɚɧɰɟɜɭ ɂɜɚɧɭ ɋɟɪɝɟɟɜɢɱɭ        
Ƚɪɭɩɩɚ ɁɇȻ 12-02  
ɇɚɩɪɚɜɥɟɧɢɟ ɩɨɞɝɨɬɨɜɤɢ  15.03.02 «Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɦɚɲɢɧɵ»  
ɉɪɨɮɢɥɶ 15.03.02.01 «ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɬɟɯɧɢɱɟɫɤɢɯ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 

ɤɨɦɩɥɟɤɫɨɜ»  
Ɍɟɦɚ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ «ɉɨɜɵɲɟɧɢɟ ɧɚɞёɠɧɨɫɬɢ 

ɚɛɫɨɪɛɟɪɚ ɞɥɹ ɨɱɢɫɬɤɢ ɩɨɩɭɬɧɨɝɨ ɧɟɮɬɹɧɨɝɨ ɝɚɡɚ ɨɬ ɫɟɪɨɜɨɞɨɪɨɞɚ ɞɥɹ Ⱥɱɢɧɫɤɨɝɨ 
ɇɉɁ».  

ɍɬɜɟɪɠɞɟɧɚ ɩɪɢɤɚɡɨɦ ɩɨ ɭɧɢɜɟɪɫɢɬɟɬɭ № _____ ɨɬ ______________________ 
Ɋɭɤɨɜɨɞɢɬɟɥɶ ȼɄɊ ȿ.Ⱥ. ɋɨɥɨɜɶёɜ, ɞɨɰɟɧɬ ɤɚɮɟɞɪɵ ɌɆɈɇȽɄ, ɂɧɫɬɢɬɭɬ ɧɟɮɬɢ ɢ 

ɝɚɡɚ ɋɢɛɢɪɫɤɨɝɨ ɮɟɞɟɪɚɥɶɧɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬɚ   
ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ȼɄɊ: ɉɪɟɞɦɟɬɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ ɨɱɢɫɬɤɢ ɩɨɩɭɬɧɨɝɨ ɧɟɮɬɹɧɨɝɨ ɝɚɡɚ ɨɬ ɫɟɪɨɜɨɞɨɪɨɞɚ. 
Ɉɛɴɟɤɬ ɪɚɡɪɚɛɨɬɤɢ – ɤɨɥɨɧɧɵɣ ɚɩɩɚɪɚɬ ɞɥɹ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɩɪɨɰɟɫɫɚ ɚɛɫɨɪɛɰɢɢ 
ɫɟɪɨɜɨɞɨɪɨɞɚ. Ʉɪɢɬɟɪɢɹɦɢ ɩɨɜɵɲɟɧɢɹ ɧɚɞёɠɧɨɫɬɢ ɹɜɥɹɸɬɫɹ: ɩɨɜɵɲɟɧɢɟ 
ɫɬɨɣɤɨɫɬɢ ɤɨɪɩɭɫɚ ɭɫɬɚɧɨɜɤɢ ɢ ɜɧɭɬɪɟɧɧɢɯ ɭɫɬɪɨɣɫɬɜ ɤ ɤɨɪɪɨɡɢɨɧɧɨɦɭ ɢ 
ɷɪɨɡɢɨɧɧɨɦɭ ɢɡɧɨɫɭ. ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɚɛɫɨɪɛɟɪɚ ɩɨ ɝɚɡɭ: 8000 ɦ3/ɱ. Ɋɚɛɨɱɟɟ 
ɞɚɜɥɟɧɢɟ: 0.9 Ɇɉɚ. Ɋɚɛɨɱɚɹ ɬɟɦɩɟɪɚɬɭɪɚ: 45ºɋ. ɂɫɯɨɞɧɨɟ ɫɨɞɟɪɠɚɧɢɟ 
ɫɟɪɨɜɨɞɨɪɨɞɚ ɜ ɝɚɡɟ: 5 % ɨɛ.  Ʉɨɧɟɱɧɨɟ ɫɨɞɟɪɠɚɧɢɟ ɫɟɪɨɜɨɞɨɪɨɞɚ ɧɚ ɜɵɯɨɞɟ: 0 % 
ɨɛ. 

ɉɟɪɟɱɟɧɶ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɜɨɩɪɨɫɨɜ (ɪɚɡɞɟɥɨɜ ȼɄɊ): 
ȼɜɟɞɟɧɢɟ. Ⱥɤɬɭɚɥɶɧɨɫɬɶ ɬɟɦɵ ɢ ɫɨɜɪɟɦɟɧɧɨɟ ɫɨɫɬɨɹɧɢɟ ɩɪɨɛɥɟɦɵ  
Ɋɚɡɞɟɥ 1 – Ʌɢɬɟɪɚɬɭɪɧɵɣ ɨɛɡɨɪ. Ⱥɧɚɥɢɬɢɱɟɫɤɢɣ ɨɛɡɨɪ ɥɢɬɟɪɚɬɭɪɵ, ɜ ɬɨɦ ɱɢɫɥɟ 

ɩɚɬɟɧɬɧɵɯ ɢɫɬɨɱɧɢɤɨɜ, ɫɬɚɬɟɣ ɜ ɧɚɭɱɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ ɠɭɪɧɚɥɚɯ ɩɨ ɚɛɫɨɪɛɰɢɨɧɧɨɣ 
ɨɱɢɫɬɤɟ ɩɨɩɭɬɧɨɝɨ ɧɟɮɬɹɧɨɝɨ ɝɚɡɚ ɨɬ ɫɟɪɨɜɨɞɨɪɨɞɚ. ɋɪɚɜɧɢɬɟɥɶɧɵɣ ɚɧɚɥɢɡ 
ɫɭɳɟɫɬɜɭɸɳɢɯ ɫɩɨɫɨɛɨɜ ɨɱɢɫɬɤɢ ɩɨɩɭɬɧɨɝɨ ɝɚɡɚ ɨɬ ɫɟɪɨɜɨɞɨɪɨɞɚ. Ⱥɧɚɥɢɡ  
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ  ɨɫɨɛɟɧɧɨɫɬɟɣ  ɩɪɨɰɟɫɫɚ  ɚɛɫɨɪɛɰɢɨɧɧɨɣ ɨɱɢɫɬɤɢ ɝɚɡɚ, 
ɩɪɢɦɟɧɹɟɦɵɯ ɫɨɪɛɟɧɬɨɜ.  ɂɡɭɱɟɧɢɟ ɫɭɳɟɫɬɜɭɸɳɢɯ  ɤɨɧɫɬɪɭɤɰɢɣ ɚɛɫɨɪɛɰɢɨɧɧɵɯ 
ɤɨɥɨɧɧɵɯ ɚɩɩɚɪɚɬɨɜ  ɞɥɹ  ɨɱɢɫɬɤɢ ɩɨɩɭɬɧɨɝɨ ɝɚɡɚ ɨɬ ɫɟɪɵ. Ɂɚɤɥɸɱɟɧɢɟ 
ɥɢɬɟɪɚɬɭɪɧɨɦɭ ɨɛɡɨɪɭ, ɩɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱ ɧɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɭɫɬɚɧɨɜɤɢ.  

Ɋɚɡɞɟɥ 2 – Ʉɨɧɫɬɪɭɤɬɨɪɫɤɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɪɚɡɞɟɥ. Ɉɩɢɫɚɧɢɟ ɤɨɧɫɬɪɭɤɰɢɢ ɢ 
ɩɪɢɧɰɢɩɚ ɪɚɛɨɬɵ ɚɛɫɨɪɛɟɪɚ. Ɋɚɫɱёɬ ɨɫɧɨɜɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɚɛɫɨɪɛɟɪɚ 
(ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɪɚɫɱёɬ, ɦɟɯɚɧɢɱɟɫɤɢɣ ɪɚɫɱёɬ).  Ɋɚɡɪɚɛɨɬɤɚ ɦɟɪɨɩɪɢɹɬɢɣ 
ɚɧɬɢɤɨɪɪɨɡɢɨɧɧɨɣ ɡɚɳɢɬɟ ɤɨɪɩɭɫɚ ɚɛɫɨɪɛɟɪɚ ɢ ɜɧɭɬɪɟɧɧɢɯ ɭɫɬɪɨɣɫɬɜ.  

Ɋɚɡɞɟɥ 3 –  ɗɤɫɩɥɭɚɬɚɰɢɹ ɢ ɪɟɦɨɧɬ. Ɋɚɡɪɚɛɨɬɤɚ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɬɟɯɧɢɱɟɫɤɨɦɭ 
ɨɛɫɥɭɠɢɜɚɧɢɸ ɢ ɪɟɦɨɧɬɭ.  

Ɂɚɤɥɸɱɟɧɢɟ. ȼɵɜɨɞɵ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɜɵɩɨɥɧɟɧɧɨɣ ɪɚɛɨɬɵ.  



 

 

 
ɉɟɪɟɱɟɧɶ ɝɪɚɮɢɱɟɫɤɨɝɨ ɢ ɢɥɥɸɫɬɪɚɬɢɜɧɨɝɨ ɦɚɬɟɪɢɚɥɚ: Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ 

ɫɢɫɬɟɦɵ ɨɱɢɫɬɤɢ ɩɨɩɭɬɧɨɝɨ ɧɟɮɬɹɧɨɝɨ ɝɚɡɚ ɨɬ ɫɟɪɵ (1 ɥɢɫɬ ɮɨɪɦɚɬɚ Ⱥ3), ɱɟɪɬёɠ 
ɨɛɳɟɝɨ ɜɢɞɚ ɚɛɫɨɪɛɟɪɚ  (1 ɥɢɫɬ ɮɨɪɦɚɬɚ Ⱥ3), ɩɪɟɡɟɧɬɚɰɢɹ (12 –16 ɫɬɪɚɧɢɰ).  
 
 
Ɋɭɤɨɜɨɞɢɬɟɥɶ ȼɄɊ     ___________  ȿ.Ⱥ. ɋɨɥɨɜɶёɜ 
 
Ɂɚɞɚɧɢɟ ɩɪɢɧɹɥ ɤ ɢɫɩɨɥɧɟɧɢɸ   ___________  ɂ.ɋ. ȿɩɢɮɚɧɰɟɜ 
 
 

                               «_____» ___________ 2017 ɝ. 



 

 

ɋɨɞɟɪɠɚɧɢɟ 

ȼɜɟɞɟɧɢɟ 

1.  Ⱥɧɚɥɢɬɢɱɟɫɤɢɣ ɨɛɡɨɪ ɥɢɬɟɪɚɬɭɪɵ 

1.1  ɋɟɪɨɜɨɞɨɪɨɞ  

1.2  Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɨɫɨɛɟɧɧɨɫɬɢ ɩɪɨɰɟɫɫɚ ɚɛɫɨɪɛɰɢɢ 

1.3 ɋɭɳɟɫɬɜɭɸɳɢɟ ɤɨɧɫɬɪɭɤɰɢɢ ɚɛɫɨɪɛɟɪɨɜ 

1.4 ɉɪɢɦɟɧɹɟɦɵɟ ɚɛɫɨɪɛɟɧɬɵ 

1.5 Ʉɪɢɬɟɪɢɢ ɧɚɞɟɠɧɨɫɬɢ ɚɛɫɨɪɛɟɪɚ 

1.6 ȼɵɜɨɞɵ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

ȼɜɟɞɟɧɢɟ 

 

Ɋɚɡɜɢɬɢɟ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ, ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɢ ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ 

ɩɨɬɟɧɰɢɚɥɚ Ɋɨɫɫɢɢ ɡɚɜɢɫɢɬ ɨɬ ɭɜɟɥɢɱɟɧɢɹ ɞɨɛɵɱɢ, ɩɟɪɟɪɚɛɨɬɤɢ ɝɚɡɚ, ɧɟɮɬɢ ɢ 

ɝɚɡɨɜɨɝɨ ɤɨɧɞɟɧɫɚɬɚ. Ʉɚɱɟɫɬɜɟɧɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɝɚɡɨɜ, ɩɨɞɚɜɚɟɦɵɯ ɜ 

ɦɚɝɢɫɬɪɚɥɶɧɵɣ ɝɚɡɨɩɪɨɜɨɞ, ɨɩɪɟɞɟɥɹɸɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɈɋɌ 51,40-83, 

ɈɋɌ 50,40-93 ɢ ɬɟɯɧɢɱɟɫɤɢɦɢ ɭɫɥɨɜɢɹɦɢ, ɪɚɡɪɚɛɨɬɚɧɧɵɦɢ ɧɚ ɢɯ ɨɫɧɨɜɟ. 

ɇɚɢɛɨɥɟɟ ɲɢɪɨɤɨɟ ɩɪɢɦɟɧɟɧɢɟ ɧɚɲɥɢ ɦɟɬɨɞɵ ɨɫɭɲɤɢ ɝɚɡɚ ɚɛɫɨɪɛɰɢɨɧɧɵɟ, 

ɱɬɨ ɨɛɟɫɩɟɱɢɜɚɟɬ ɛɨɥɟɟ 70% ɞɨɛɵɜɚɟɦɨɝɨ  ɜ Ɋɨɫɫɢɢ ɝɚɡɚ ɤ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɟ ɫ 

ɩɪɢɦɟɧɟɧɢɟɦ ɷɬɨɝɨ ɦɟɬɨɞɚ. ɗɬɨɬ ɩɪɨɰɟɫɫ ɨɫɧɨɜɚɧ ɧɚ ɪɚɡɥɢɱɢɢ ɞɚɜɥɟɧɢɣ 

ɧɚɫɵɳɟɧɧɵɯ ɩɚɪɨɜ ɜɥɚɝɢ ɜ ɫɵɪɶɟɜɨɦ ɝɚɡɟ ɢ ɧɚɞ ɪɚɫɬɜɨɪɨɦ ɚɛɫɨɪɛɟɧɬɚ, 

ɤɨɧɬɚɤɬɢɪɭɸɳɢɦ ɫ ɝɚɡɨɦ.         

Ⱦɥɹ ɧɨɪɦɚɥɶɧɨɣ ɪɚɛɨɬɵ ɝɚɡɨɩɟɪɟɪɚɛɚɬɵɜɚɸɳɢɯ ɭɫɬɚɧɨɜɨɤ, 

ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɰɟɫɫɨɜ ɩɟɪɟɪɚɛɨɬɤɢ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɨɞɢɬɶ ɨɱɢɫɬɤɭ ɝɚɡɚ 

ɨɬ ɫɨɞɟɪɠɚɳɢɯɫɹ ɜ ɧɟɦ ɩɪɢɦɟɫɟɣ. 

Ⱦɥɹ ɨɱɢɫɬɤɢ ɝɚɡɨɜ ɨɬ ɤɢɫɥɵɯ ɩɪɢɦɟɫɟɣ ɩɪɢɦɟɧɹɸɬ ɚɛɫɨɪɛɰɢɨɧɧɵɟ 

ɩɪɨɰɟɫɫɵ. ɉɪɨɰɟɫɫ ɚɛɫɨɪɛɰɢɢ ɫɨɫɬɨɢɬ ɜ ɢɡɛɢɪɚɬɟɥɶɧɨɦ ɩɨɝɥɨɳɟɧɢɢ 

ɠɢɞɤɨɫɬɶɸ (ɚɛɫɨɪɛɟɧɬɨɦ) ɰɟɥɟɜɵɯ ɫɨɫɬɚɜɧɵɯ ɱɚɫɬɟɣ ɢɫɯɨɞɧɨɣ ɝɚɡɨɜɨɣ 

ɫɦɟɫɢ. Ⱥɛɫɨɪɛɰɢɸ ɩɪɢɦɟɧɹɸɬ ɞɥɹ ɪɚɡɞɟɥɟɧɢɹ ɫɦɟɫɢ, ɨɱɢɫɬɤɢ ɢ ɨɫɭɲɤɢ 

ɪɚɡɥɢɱɧɵɯ ɭɝɥɟɜɨɞɨɪɨɞɧɵɯ ɝɚɡɨɜ, ɢɡɜɥɟɱɟɧɢɟ ɛɟɧɡɢɧɚ, ɩɪɨɩɚɧ-ɩɪɨɩɢɥɟɧɨɜɨɣ 

ɮɪɚɤɰɢɢ ɢɡ ɟɫɬɟɫɬɜɟɧɧɵɯ ɢ ɩɨɩɭɬɧɵɯ ɝɚɡɨɜ. ɉɪɨɰɟɫɫ ɚɛɫɨɪɛɰɢɢ ɩɪɨɬɟɤɚɟɬ 

ɬɨɝɞɚ, ɤɨɝɞɚ ɩɚɪɰɢɚɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɢɥɢ ɤɨɧɰɟɧɬɪɚɰɢɹ ɢɡɜɥɟɤɚɟɦɨɝɨ 

ɤɨɦɩɨɧɟɧɬɚ ɜ ɝɚɡɨɜɨɣ ɫɦɟɫɢ ɛɨɥɶɲɟ. ɑɟɦ ɛɨɥɶɲɟ ɷɬɚ ɪɚɡɧɨɫɬɶ, ɬɟɦ 

ɢɧɬɟɧɫɢɜɧɟɟ ɩɟɪɟɯɨɞ ɤɨɦɩɨɧɟɧɬɚ ɢɡ ɝɚɡɨɜɨɣ ɫɦɟɫɢ ɜ ɠɢɞɤɨɫɬɶ. ɂɧɨɝɞɚ 

ɚɛɫɨɪɛɰɢɹ ɢ ɚɞɫɨɪɛɰɢɹ ɨɫɭɳɟɫɬɜɥɹɸɬɫɹ ɜ ɨɞɧɨɦ ɚɩɩɚɪɚɬɟ.ȼ ɤɚɱɟɫɬɜɟ 

ɚɛɫɨɪɛɟɧɬɨɜ ɢɫɩɨɥɶɡɭɸɬ ɜɨɞɧɵɟ ɪɚɫɬɜɨɪɵ ɚɥɤɚɧɨɥɚɦɢɧɨɜ. Ⱥɥɤɚɧɨɥɚɦɢɧɵ 

ɨɛɟɫɩɟɱɢɜɚɸɬ ɬɨɧɤɭɸ ɨɱɢɫɬɤɭ ɝɚɡɨɜ ɨɬ ɫɟɪɨɜɨɞɨɪɨɞɚ ɢ ɞɢɨɤɫɢɞɚ ɭɝɥɟɪɨɞɚ 



 

 

ɩɪɢ ɧɟɡɧɚɱɢɬɟɥɶɧɨɦ ɩɨɝɥɨɳɟɧɢɢ ɭɝɥɟɜɨɞɨɪɨɞɨɜ. ȼɵɛɨɪ ɫɩɨɫɨɛɚ ɨɱɢɫɬɤɢ 

ɫɜɨɞɢɬɫɹ ɤ ɜɵɛɨɪɭ ɪɚɫɬɜɨɪɢɬɟɥɹ (ɚɛɫɨɪɛɟɧɬɚ). 

ȼ  ɞɢɩɥɨɦɧɨɦ  ɩɪɨɟɤɬɟ ɨɩɢɫɵɜɚɸɬɫɹ ɫɩɨɫɨɛɵ ɨɱɢɫɬɤɢ ɭɝɥɟɜɨɞɨɪɨɞɧɵɯ 

ɝɚɡɨɜ ɨɬ ɤɢɫɥɵɯ ɩɪɢɦɟɫɟɣ, ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɟ ɨɫɧɨɜɵ ɚɦɢɧɨɜɨɣ ɨɱɢɫɬɤɢ, 

ɩɪɢɜɨɞɢɬɫɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɚɛɫɨɪɛɟɪɚ ɢ ɩɪɟɞɥɚɝɚɸɬɫɹ ɦɟɪɨɩɪɢɹɬɢɹ 

ɩɨ ɩɨɜɵɲɟɧɢɸ ɧɚɞɟɠɧɨɫɬɢ ɚɛɫɨɪɛɟɪɚ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

1. Ⱥɧɚɥɢɬɢɱɟɫɤɢɣ ɨɛɡɨɪ ɥɢɬɟɪɚɬɭɪɵ 

1.1 ɋɟɪɨɜɨɞɨɪɨɞ  

 

ɋɟɪɨɜɨɞɨɪɨɞ (H2S) - ɫɢɥɶɧɵɣ ɧɟɪɜɧɨ-ɩɚɪɚɥɢɬɢɱɟɫɤɢɣ ɹɞ: ɨɫɬɪɨɟ 

ɨɬɪɚɜɥɟɧɢɟ ɱɟɥɨɜɟɤɚ ɧɚɫɬɭɩɚɟɬ ɩɪɢ ɤɨɧɰɟɧɬɪɚɰɢɢ 0,2-0,3 ɦɝ/ɥ, ɚ 

ɤɨɧɰɟɧɬɪɚɰɢɹ 1 ɦɝ/ɥ - ɫɦɟɪɬɟɥɶɧɚ. ȿɝɨ ɬɨɤɫɢɱɧɨɫɬɶ ɩɪɨɹɜɥɹɟɬɫɹ ɬɚɤɠɟ ɜ 

ɪɚɡɞɪɚɠɚɸɳɟɦ ɞɟɣɫɬɜɢɢ ɧɚ ɫɥɢɡɢɫɬɵɟ ɨɛɨɥɨɱɤɢ ɜɟɪɯɧɢɯ ɞɵɯɚɬɟɥɶɧɵɯ 

ɩɭɬɟɣ. ɉɪɟɞɟɥɶɧɨ-ɞɨɩɭɫɬɢɦɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ ɟɝɨ ɜ ɜɨɡɞɭɯɟ ɪɚɛɨɱɢɯ 

ɩɨɦɟɳɟɧɢɣ ɫɨɫɬɚɜɥɹɟɬ 0,01 ɦɝ/ɥ. ɋɟɪɨɜɨɞɨɪɨɞ ɨɛɥɚɞɚɟɬ ɬɚɤɠɟ ɜɵɫɨɤɨɣ 

ɤɨɪɪɨɡɢɨɧɧɨɣ ɚɝɪɟɫɫɢɜɧɨɫɬɶɸ.ɉɨɷɬɨɦɭ ɫɟɪɨɨɱɢɫɬɤɚ ɜɚɠɧɚ, ɩɪɟɠɞɟ ɜɫɟɝɨ, 

ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɧɟ ɡɚɝɪɹɡɧɹɬɶ ɚɬɦɨɫɮɟɪɭ ɫɟɪɨɜɨɞɨɪɨɞɨɦ, ɩɨɜɵɲɟɧɧɨɟ 

ɫɨɞɟɪɠɚɧɢɟ ɜ ɜɨɡɞɭɯɟ ɤɨɬɨɪɨɝɨ, ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɫɟɪɶɟɡɧɵɦ ɩɨɫɥɟɞɫɬɜɢɹɦ 

ɞɥɹ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. ɉɨɷɬɨɦɭ, ɬɚɤɢɟ ɩɪɨɰɟɫɫɵ, ɤɚɤ ɞɨɛɵɱɚ ɧɟɮɬɢ, 

ɤɨɬɨɪɵɟ ɫɨɩɪɨɜɨɠɞɚɸɬɫɹ ɜɵɫɜɨɛɨɠɞɟɧɢɟɦ ɫɨɩɭɬɫɬɜɭɸɳɢɯ ɝɚɡɨɜ, 

ɫɨɞɟɪɠɚɳɢɯ ɫɟɪɨɜɨɞɨɪɨɞ, ɧɟ ɦɨɝɭɬ  ɩɪɨɢɫɯɨɞɢɬɶ ɛɟɡ ɫɟɪɨɨɱɢɫɬɤɢ.  Ɉɞɧɚɤɨ, 

ɷɤɨɥɨɝɢɹ – ɷɬɨ ɧɟ ɟɞɢɧɫɬɜɟɧɧɵɣ ɮɚɤɬɨɪ, ɤɨɬɨɪɵɣ ɨɛɭɫɥɚɜɥɢɜɚɟɬ ɩɪɢɦɟɧɟɧɢɟ 

ɫɟɪɨɨɱɢɫɬɤɢ. Ⱦɟɥɨ ɜ ɬɨɦ, ɱɬɨ ɩɪɢ ɤɨɧɬɚɤɬɟ ɫ ɜɨɞɨɣ, ɫɟɪɨɜɨɞɨɪɨɞ ɨɤɚɡɵɜɚɟɬ 

ɦɨɳɧɨɟ ɤɨɪɪɨɡɢɣɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɦɟɬɚɥɥɵ. Ⱥ ɢɦɟɧɧɨ ɦɟɬɚɥɥɵ ɹɜɥɹɸɬɫɹ 

ɨɫɧɨɜɧɵɦ ɦɚɬɟɪɢɚɥɨɦ ɞɥɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɜ ɨɛɥɚɫɬɢ ɧɟɮɬɹɧɨɣ 

ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ. ɋɟɪɨɨɱɢɫɬɤɚ ɧɟɨɛɯɨɞɢɦɚ, ɱɬɨɛɵ ɫɟɪɨɜɨɞɨɪɨɞ ɧɟ ɪɚɡɪɭɲɚɥ 

ɜɫɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɤɨɬɨɪɨɟ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɞɨɛɵɱɢ ɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ 

ɧɟɮɬɢ. ȼ ɩɪɨɬɢɜɧɨɦ ɫɥɭɱɚɟ, ɫɟɪɨɜɨɞɨɪɨɞ ɜ ɫɨɜɨɤɭɩɧɨɫɬɢ ɫ ɜɨɞɹɧɵɦ ɩɚɪɨɦ, 

ɫɨɞɟɪɠɚɳɢɦɫɹ ɜ ɫɨɩɭɬɫɬɜɭɸɳɢɯ ɧɟɮɬɹɧɵɯ ɝɚɡɚɯ, ɪɚɡɪɭɲɚɬ ɜɫɟ 

ɨɛɨɪɭɞɨɜɚɧɢɟ, ɤɨɬɨɪɨɟ ɛɭɞɟɬ ɩɨɪɚɠɟɧɨ ɤɨɪɪɨɡɢɟɣ. ɂɦɟɧɧɨ ɩɨɷɬɨɦɭ 

ɫɟɪɨɨɱɢɫɬɤɚ ɬɚɤ ɧɟɨɛɯɨɞɢɦɚ ɜ ɧɟɮɬɟɞɨɛɵɜɚɸɳɟɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ. ɋɟɝɨɞɧɹ 
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ɫɟɪɨɨɱɢɫɬɤɚ ɢ ɟɟ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɜɨ ɦɧɨɝɨɦ ɨɩɪɟɞɟɥɹɸɬ ɪɟɧɬɚɛɟɥɶɧɨɫɬɶ ɬɟɯ 

ɢɥɢ ɢɧɵɯ ɤɨɦɩɚɧɢɣ, ɡɚɧɢɦɚɸɳɢɯɫɹ ɪɚɡɪɚɛɨɬɤɚɦɢ ɧɟɮɬɹɧɵɯ ɦɟɫɬɨɪɨɠɞɟɧɢɣ. 

 

 

 

1.2 Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɨɫɨɛɟɧɧɨɫɬɢ ɩɪɨɰɟɫɫɚ ɚɛɫɨɪɛɰɢɢ 

 

Ⱦɥɹ ɨɱɢɫɬɤɢ ɝɚɡɚ ɨɬ ɤɢɫɥɵɯ ɤɨɦɩɨɧɟɧɬɨɣ ɢɫɩɨɥɶɡɭɸɬ ɬɪɢ ɝɪɭɩɩɵ 

ɦɟɬɨɞɨɜ: ɚɛɫɨɪɛɰɢɨɧɧɵɟ, ɚɞɫɨɪɛɰɢɨɧɧɵɟ ɢ ɤɚɬɚɥɢɬɢɱɟɫɤɢɟ. 

Ⱥɛɫɨɪɛɰɢɨɧɧɵɟ ɦɟɬɨɞɵ ɜɤɥɸɱɚɸɬ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɪɢɪɨɞɵ 

ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɤɢɫɥɵɯ ɤɨɦɩɨɧɟɧɬɨɜ ɫ ɚɤɬɢɜɧɨɣ ɱɚɫɬɶɸ ɚɛɫɨɪɛɟɧɬɚ ɞɟɥɹɬɫɹ: 

 ɮɢɡɢɱɟɫɤɚɹ ɚɛɫɨɪɛɰɢɹ –ɢɡɜɥɟɱɟɧɢɟ ɤɢɫɥɵɯ ɤɨɦɩɨɧɟɧɬɨɜ 

ɨɫɧɨɜɵɜɚɟɬɫɹ ɧɚ ɪɚɡɥɢɱɧɨɣ ɪɚɫɬɜɨɪɢɦɨɫɬɢ ɤɨɦɩɨɧɟɧɬɨɜ ɝɚɡɚ ɜ 

ɚɛɫɨɪɛɟɧɬɟ, ɨɱɢɫɬɤɚ ɝɚɡɨɜ ɩɪɨɢɫɯɨɞɢɬ ɜ ɪɟɡɭɥɶɬɚɬɟ ɤɨɧɬɚɤɬɚ ɝɚɡɨɜ 

ɠɢɞɤɢɦɢ ɪɚɫɬɜɨɪɢɬɟɥɹɦɢ; 

 ɯɟɦɨɫɨɪɢɰɢɨɧɧɚɹ ɚɛɫɨɪɛɰɢɹ - ɨɫɧɨɜɚɧɚ ɧɚ ɯɢɦɢɱɟɫɤɨɦ 

ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ ɫɟɪɨɜɨɞɨɪɨɞɚ ɢ ɞɢɨɤɫɢɞɚ ɭɝɥɟɪɨɞɚ ɫ ɚɤɬɢɜɧɨɣ ɱɚɫɬɶɸ 

ɚɛɫɨɪɛɟɧɬɚ. 

 ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɚɹ ɚɛɫɨɪɛɰɢɹ – ɨɫɧɨɜɚɧɚ ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɢɟ 

ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɯ ɚɛɫɨɪɛɟɧɬɨɜ. 

Ɉɫɧɨɜɧɵɟ ɧɟɞɨɫɬɚɬɤɢ ɩɪɨɰɟɫɫɨɜ ɮɢɡɢɱɟɫɤɨɣ ɚɛɫɨɪɛɰɢɢ: ɩɪɢɦɟɧɹɟɦɵɟ 

ɪɚɫɬɜɨɪɢɬɟɥɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɯɨɪɨɲɨ ɩɨɝɥɨɳɚɸɬ ɭɝɥɟɜɨɞɨɪɨɞɵ; ɬɨɧɤɚɹ 

ɨɱɢɫɬɤɚ ɝɚɡɨɜ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɩɨɫɥɟ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɞɨɨɱɢɫɬɤɢ 

ɚɥɤɚɧɨɥɚɦɢɧɨɜɵɦɢ ɪɚɫɬɜɨɪɢɬɟɥɹɦɢ. 

Ɉɫɧɨɜɧɵɟ ɧɟɞɨɫɬɚɬɤɢ ɩɪɨɰɟɫɫɨɜ ɯɢɦɢɱɟɫɤɨɣ ɚɛɫɨɪɛɰɢɢ: ɧɟ 

ɞɨɫɬɢɝɚɟɬɫɹ ɤɨɦɩɥɟɤɫɧɚɹ ɨɱɢɫɬɤɚ ɝɚɡɨɜ ɨɬ ɫɟɪɨɜɨɞɨɪɨɞɚ, ɞɢɨɤɫɢɞɚ ɭɝɥɟɪɨɞɚ, 

ɦɟɪɤɚɩɬɚɧɨɜ, ɫɟɪɨɨɤɫɢɞɚ ɭɝɥɟɪɨɞɚ, ɫɟɪɨɭɝɥɟɪɨɞɚ; ɫ ɧɟɤɨɬɨɪɵɦɢ 

ɪɚɫɬɜɨɪɢɬɟɥɹɦɢ ɨɛɪɚɡɭɸɬɫɹ ɧɟɪɟɝɟɧɟɪɢɪɭɟɦɵɟ ɯɢɦɢɱɟɫɤɢɟ ɫɨɟɞɢɧɟɧɢɹ; 

ɤɪɚɬɧɨɫɬɶ ɰɢɪɤɭɥɹɰɢɢ ɚɛɫɨɪɛɟɧɬɚ ɜɵɫɨɤɚ. 



 

 

Ⱥɞɫɨɪɛɰɢɨɧɧɵɟ ɦɟɬɨɞɵ ɨɱɢɫɬɤɢ ɝɚɡɨɜ ɨɫɧɨɜɚɧɵ ɧɚ ɫɟɥɟɤɬɢɜɧɨɦ 

ɢɡɜɥɟɱɟɧɢɢ ɤɢɫɥɵɯ ɤɨɦɩɨɧɟɧɬɨɜ ɬɜɟɪɞɵɦɢ ɩɨɝɥɨɬɢɬɟɥɹɦɢ - ɚɞɫɨɪɛɟɧɬɚɦɢ. 

ȿɫɥɢ ɢɡɜɥɟɤɚɟɦɵɣ ɤɨɦɩɨɧɟɧɬ ɭɞɟɪɠɢɜɚɟɬɫɹ ɚɞɫɨɪɛɟɧɬɨɦ ɬɨɥɶɤɨ 

ɮɢɡɢɱɟɫɤɢɦɢ ɫɢɥɚɦɢ, ɬɨ ɷɬɨ ɮɢɡɢɱɟɫɤɚɹ ɚɞɫɨɪɛɰɢɹ. ȿɫɥɢ ɢɡɜɥɟɤɚɟɦɵɣ 

ɤɨɦɩɨɧɟɧɬ ɜɫɬɭɩɚɟɬ ɫ ɚɞɫɨɪɛɟɧɬɨɦ ɜ ɯɢɦɢɱɟɫɤɨɟ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɝɨɜɨɪɹɬ ɨ 

ɯɢɦɢɱɟɫɤɨɣ ɚɞɫɨɪɛɰɢɢ. 

Ʉɚɬɚɥɢɬɢɱɟɫɤɢɟ ɦɟɬɨɞɵ ɨɱɢɫɬɤɢ ɝɚɡɨɜ ɩɪɢɦɟɧɹɸɬ ɜ ɬɟɯ ɫɥɭɱɚɹɯ, ɤɨɝɞɚ 

ɜ ɝɚɡɟ ɩɪɢɫɭɬɫɬɜɭɸɬ ɫɨɟɞɢɧɟɧɢɹ, ɧɟɞɨɫɬɚɬɨɱɧɨ ɩɨɥɧɨ ɭɞɚɥɹɟɦɵɟ ɫ ɩɨɦɨɳɶɸ 

ɠɢɞɤɢɯ ɢɥɢ ɬɜɟɪɞɵɯ ɩɨɝɥɨɬɢɬɟɥɟɣ ɢ ɤɨɝɞɚ ɬɪɟɛɭɟɬɫɹ ɬɨɧɤɚɹ ɨɱɢɫɬɤɚ ɝɚɡɚ. 

Ɉɧɢ ɞɟɥɹɬɫɹ ɧɚ: 

 ɨɤɢɫɥɢɬɟɥɶɧɵɟ ɦɟɬɨɞɵ, ɤɨɬɨɪɵɟ ɡɚɤɥɸɱɚɸɬɫɹ ɜ ɩɪɨɜɟɞɟɧɢɢ 

ɪɟɚɤɰɢɣ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɨɤɢɫɥɟɧɢɹ ɫɟɪɨɜɨɞɨɪɨɞɚ ɞɨ ɷɥɟɦɟɧɬɚɪɧɨɣ ɫɟɪɵ ɢɥɢ 

ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɨɤɢɫɥɟɧɢɹ ɦɟɪɤɚɩɬɚɧɨɜ ɞɨ ɞɢɫɭɥɶɮɢɞɨɜ. 

ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɟ ɦɟɬɨɞɵ, ɤɨɬɨɪɵɟ ɡɚɤɥɸɱɚɸɬɫɹ ɜ ɜɨɫɫɬɚɧɨɜɥɟɧɢɢ 

ɫɟɪɧɢɫɬɵɯ ɫɨɟɞɢɧɟɧɢɣ ɩɪɢ ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ ɢɯ ɫ ɜɨɞɨɪɨɞɨɦ ɢɥɢ ɫ ɜɨɞɹɧɵɦ 

ɩɚɪɨɦ, ɚ ɬɚɤɠɟ ɜ ɝɢɞɪɢɪɨɜɚɧɢɢ ɞɢɨɤɫɢɞɚ ɭɝɥɟɪɨɞɚ ɞɨ ɦɟɬɚɧɚ. 

Ⱥɛɫɨɪɛɰɢɟɣ ɧɚɡɵɜɚɸɬ ɩɪɨɰɟɫɫ ɩɨɝɥɨɳɟɧɢɹ ɝɚɡɚ ɠɢɞɤɢɦ ɩɨɝɥɨɬɢɬɟɥɟɦ, 

ɜ ɤɨɬɨɪɨɦ ɝɚɡ ɪɚɫɬɜɨɪɢɦ ɜ ɬɨɣ ɢɥɢ ɢɧɨɣ ɫɬɟɩɟɧɢ. Ɉɛɪɚɬɧɵɣ ɩɪɨɰɟɫɫ – 

ɜɵɞɟɥɟɧɢɟ ɪɚɫɬɜɨɪɟɧɧɨɝɨ ɝɚɡɚ ɢɡ ɪɚɫɬɜɨɪɚ – ɧɨɫɢɬ ɧɚɡɜɚɧɢɟ ɞɟɫɨɪɛɰɢɢ. [1, ɫ 

590] ȼ ɚɛɫɨɪɛɰɢɨɧɧɵɯ ɩɪɨɰɟɫɫɚɯ (ɚɛɫɨɪɛɰɢɹ, ɞɟɫɨɪɛɰɢɹ) ɭɱɚɫɬɜɭɸɬ ɞɜɟ 

ɮɚɡɵ – ɠɢɞɤɚɹ ɢ ɝɚɡɨɜɚɹ ɢ ɩɪɨɢɫɯɨɞɢɬ ɩɟɪɟɯɨɞ ɜɟɳɟɫɬɜɚ ɢɡ ɝɚɡɨɜɨɣ ɮɚɡɵ ɜ 

ɠɢɞɤɭɸ (ɩɪɢ ɚɛɫɨɪɛɰɢɢ) ɢɥɢ, ɧɚɨɛɨɪɨɬ, ɢɡ ɠɢɞɤɨɣ ɮɚɡɵ ɜ ɝɚɡɨɜɭɸ (ɩɪɢ 

ɞɟɫɨɪɛɰɢɢ). Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɚɛɫɨɪɛɰɢɨɧɧɵɟ ɩɪɨɰɟɫɫɵ ɹɜɥɹɸɬɫɹ ɨɞɧɢɦ ɢɡ 

ɜɢɞɨɜ ɩɪɨɰɟɫɫɨɜ ɦɚɫɨɩɟɪɟɞɚɱɢ. Ɋɚɡɥɢɱɚɸɬ ɯɢɦɢɱɟɫɤɭɸ ɚɛɫɨɪɛɰɢɸ ɢ 

ɯɟɦɨɫɨɪɛɰɢɸ. ɉɪɢ ɮɢɡɢɱɟɫɤɨɣ ɚɛɫɨɪɛɰɢɢ ɪɚɫɬɜɨɪɟɧɢɟ ɝɚɡɚ ɧɟ 

ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ ɯɢɦɢɱɟɫɤɨɣ ɪɟɚɤɰɢɟɣ (ɢɥɢ, ɩɨ ɤɪɚɣɧɟɣ ɦɟɪɟ, ɷɬɚ ɪɟɚɤɰɢɹ ɧɟ 

ɨɤɚɡɵɜɚɟɬ ɡɚɦɟɬɧɨɝɨ ɜɥɢɹɧɢɹ ɧɚ ɩɪɨɰɟɫɫ). ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɧɚɞ ɪɚɫɬɜɨɪɨɦ 

ɫɭɳɟɫɬɜɭɟɬ ɛɨɥɟɟ ɢɥɢ ɦɟɧɟɟ ɡɧɚɱɢɬɟɥɶɧɨɟ ɪɚɜɧɨɜɟɫɧɨɟ ɞɚɜɥɟɧɢɟ ɤɨɦɩɨɧɟɧɬɚ 

ɢ ɩɨɝɥɨɳɟɧɢɟ ɩɨɫɥɟɞɧɟɝɨ ɩɪɨɢɫɯɨɞɢɬ ɥɢɲɶ ɞɨ ɬɟɯ ɩɨɪ, ɩɨɤɚ ɟɝɨ ɩɚɪɰɢɚɥɶɧɨɟ 



 

 

ɞɚɜɥɟɧɢɟ ɜ ɝɚɡɨɜɨɣ ɮɚɡɟ ɜɵɲɟ ɪɚɜɧɨɜɟɫɧɨɝɨ ɞɚɜɥɟɧɢɹ ɧɚɞ ɪɚɫɬɜɨɪɨɦ. ɉɨɥɧɨɟ 

ɢɡɜɥɟɱɟɧɢɟ ɤɨɦɩɨɧɟɧɬɚ ɢɡ ɝɚɡɚ ɩɪɢ ɷɬɨɦ ɜɨɡɦɨɠɧɨ ɬɨɥɶɤɨ ɩɪɢ ɩɪɨɬɢɜɨɬɨɤɟ ɢ 

ɩɨɞɚɱɟ ɜ ɚɛɫɨɪɛɟɪ ɱɢɫɬɨɝɨ ɩɨɝɥɨɬɢɬɟɥɹ, ɧɟ ɫɨɞɟɪɠɚɳɟɝɨ ɤɨɦɩɨɧɟɧɬɚ. ɉɪɢ 

ɯɟɦɨɫɨɪɛɰɢɢ (ɚɛɫɨɪɛɰɢɹ, ɫɨɩɪɨɜɨɠɞɚɟɦɚɹ ɯɢɦɢɱɟɫɤɨɣ ɪɟɚɤɰɢɟɣ) 

ɚɛɫɨɪɛɢɪɭɟɦɵɣ ɤɨɦɩɨɧɟɧɬ ɫɜɹɡɵɜɚɟɬɫɹ ɜ ɠɢɞɤɨɣ ɮɚɡɟ ɜ ɜɢɞɟ ɯɢɦɢɱɟɫɤɨɝɨ 

ɫɨɟɞɢɧɟɧɢɹ. ɉɪɢ ɧɟɨɛɪɚɬɢɦɨɣ ɪɟɚɤɰɢɢ ɪɚɜɧɨɜɟɫɧɨɟ ɞɚɜɥɟɧɢɟ ɤɨɦɩɨɧɟɧɬɚ 

ɧɚɞ ɪɚɫɬɜɨɪɨɦ ɧɢɱɬɨɠɧɨ ɦɚɥɨ ɢ ɜɨɡɦɨɠɧɨ ɩɨɥɧɨɟ ɟɝɨ ɩɨɝɥɨɳɟɧɢɟ. ɉɪɢ 

ɨɛɪɚɬɢɦɨɣ ɪɟɚɤɰɢɢ ɧɚɞ ɪɚɫɬɜɨɪɨɦ ɫɭɳɟɫɬɜɭɟɬ ɡɚɦɟɬɧɨɟ ɞɚɜɥɟɧɢɟ 

ɤɨɦɩɨɧɟɧɬɚ, ɯɨɬɹ ɢ ɦɟɧɶɲɟɟ, ɱɟɦ ɩɪɢ ɮɢɡɢɱɟɫɤɨɣ ɚɛɫɨɪɛɰɢɢ. ɉɪɨɬɟɤɚɧɢɟ 

ɚɛɫɨɪɛɰɢɨɧɧɵɯ ɩɪɨɰɟɫɫɨɜ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɢɯ ɫɬɚɬɢɤɨɣ ɢ ɤɢɧɟɬɢɤɨɣ: 

ɪɚɜɧɨɜɟɫɢɟ ɦɟɠɞɭɠɢɞɤɨɣ ɢ ɝɚɡɨɜɨɣ ɮɚɡɚɦɢ, ɨɩɪɟɞɟɥɹɟɬ ɫɨɫɬɨɹɧɢɟ, ɤɨɬɨɪɨɟ 

ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɩɪɢ ɜɟɫɶɦɚ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɦ ɫɨɩɪɢɤɨɫɧɨɜɟɧɢɢ ɮɚɡ. 

Ɋɚɜɧɨɜɟɫɢɟ ɦɟɠɞɭ ɮɚɡɚɦɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɢɦɢ ɫɜɨɣɫɬɜɚɦɢ 

ɤɨɦɩɨɧɟɧɬɚ ɢ ɩɨɝɥɨɬɢɬɟɥɹ ɢ ɡɚɜɢɫɢɬ ɨɬ ɫɨɫɬɚɜɚ ɨɞɧɨɣ ɢɡ ɮɚɡ, ɬɟɦɩɟɪɚɬɭɪɵ ɢ 

ɞɚɜɥɟɧɢɹ. Ⱦɥɹ ɚɛɫɨɪɛɰɢɨɧɧɨɣ ɢ ɞɟɫɨɪɛɰɢɨɧɧɨɣ ɩɪɨɰɟɫɫɨɜ ɪɚɜɧɨɜɟɫɢɟ ɦɟɠɞɭ 

ɝɚɡɚɦɢ ɢ ɢɯ ɪɚɫɬɜɨɪɚɦɢ ɜ ɠɢɞɤɨɫɬɢ ɨɩɢɫɵɜɚɟɬɫɹ ɡɚɤɨɧɨɦ Ƚɟɧɪɢ [1, ɫ 590], 

ɫɨɝɥɚɫɧɨ ɤɨɬɨɪɨɦɭ ɪɚɜɧɨɜɟɫɧɨɟ ɩɚɪɰɢɚɥɶɧɨɟ ɞɚɜɥɟɧɢɟ p* ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨ 

ɫɨɞɟɪɠɚɧɢɸ ɪɚɫɬɜɨɪɟɧɧɨɝɨ ɝɚɡɚ ɜ ɪɚɫɬɜɨɪɟ X: 

 

 P* X (1) 

 

ɝɞɟ  - ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨɫɬɢ, ɢɦɟɸɳɢɣ ɪɚɡɦɟɪɧɨɫɬɶ 

ɞɚɜɥɟɧɢɹ ɢ ɡɚɜɢɫɹɳɟɣ ɨɬ ɫɜɨɣɫɬɜ ɪɚɫɬɜɨɪɟɧɧɨɝɨ ɝɚɡɚ ɢ ɩɨɝɥɨɬɢɬɟɥɹ ɢ ɨɬ 

ɬɟɦɩɟɪɚɬɭɪɵ. Ʉɢɧɟɬɢɤɚ ɚɛɫɨɪɛɰɢɢ, ɬ. ɟ. ɫɤɨɪɨɫɬɶ ɩɪɨɰɟɫɫɚ ɦɚɫɫɨɨɛɦɟɧɚ, 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɞɜɢɠɭɳɟɣ ɫɢɥɨɣ ɩɪɨɰɟɫɫɚɬ. ɟ. ɫɬɟɩɟɧɶɸ ɨɬɤɥɨɧɟɧɢɹ ɫɢɫɬɟɦɵ ɨɬ 

ɪɚɜɧɨɜɟɫɧɨɝɨ ɫɨɫɬɨɹɧɢɹ), ɫɜɨɣɫɬɜɚɦɢ ɩɨɝɥɨɬɢɬɟɥɹ, ɤɨɦɩɨɧɟɧɬɚ ɢ ɢɧɟɪɬɧɨɝɨ 

ɝɚɡɚ, ɚ ɬɚɤɠɟ ɫɩɨɫɨɛɨɦ ɫɨɩɪɢɤɨɫɧɨɜɟɧɢɹ ɮɚɡ (ɭɫɬɪɨɣɫɬɜɨɦ ɚɛɫɨɪɛɰɢɨɧɧɨɝɨ 

ɚɩɩɚɪɚɬɚ ɢ ɝɢɞɪɨɞɢɧɚɦɢɱɟɫɤɢɦ ɪɟɠɢɦɨɦ ɟɝɨ ɪɚɛɨɬɵ). ȼ ɚɛɫɨɪɛɰɢɨɧɧɵɯ 

ɚɩɩɚɪɚɬɚɯ ɞɜɢɠɭɳɚɹ ɫɢɥɚ, ɤɚɤ ɩɪɚɜɢɥɨ, ɢɡɦɟɧɹɟɬɫɹ ɩɨ ɢɯ ɞɥɢɧɟ ɢ ɡɚɜɢɫɢɬ ɨɬ 



 

 

ɯɚɪɚɤɬɟɪɚ ɜɡɚɢɦɧɨɝɨ ɞɜɢɠɟɧɢɹ ɮɚɡ (ɩɪɨɬɢɜɨɬɨɤ, ɩɪɹɦɨɬɨɤ, ɩɟɪɟɤɪɟɫɬɧɵɣ ɬɨɤ 

ɢ ɬ. Ⱦ.). ɉɪɢ ɷɬɨɦ ɜɨɡɦɨɠɧɨ ɨɫɭɳɟɫɬɜɥɟɧɢɟ ɧɟɩɪɟɪɵɜɧɨɝɨ ɢɥɢ ɫɬɭɩɟɧɱɚɬɨɝɨ 

ɤɨɧɬɚɤɬɚ. ȼ ɚɛɫɨɪɛɟɪɚɯ ɫ ɧɟɩɪɟɪɵɜɧɵɦ ɤɨɧɬɚɤɬɨɦ ɯɚɪɚɤɬɟɪ ɞɜɢɠɟɧɢɹ ɮɚɡ ɧɟ 

ɦɟɧɹɟɬɫɹ ɩɨ ɞɥɢɧɟ ɚɩɩɚɪɚɬɚ ɢ ɢɡɦɟɧɟɧɢɟ ɞɜɢɠɭɳɟɣ ɫɢɥɵ ɩɪɨɢɫɯɨɞɢɬ 

ɧɟɩɪɟɪɵɜɧɨ. Ⱥɛɫɨɪɛɟɪɵ ɫɨ ɫɬɭɩɟɧɱɚɬɵɦ ɤɨɧɬɚɤɬɨɦ ɫɨɫɬɨɹɬ ɢɡ ɧɟɫɤɨɥɶɤɢɯ 

ɫɬɭɩɟɧɟɣ, ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɫɨɟɞɢɧɟɧɧɵɯ ɩɨ ɝɚɡɭ ɢ ɠɢɞɤɨɫɬɢ, ɩɪɢɱɟɦ ɩɪɢ 

ɩɟɪɟɯɨɞɟ ɢɡ ɫɬɭɩɟɧɢ ɜ ɫɬɭɩɟɧɶ ɩɪɨɢɫɯɨɞɢɬ ɫɤɚɱɤɨɨɛɪɚɡɧɨɟ ɢɡɦɟɧɟɧɢɟ 

ɞɜɢɠɟɧɢɣ ɫɢɥɵ. ɇɚ ɩɪɚɤɬɢɤɟ ɚɛɫɨɪɛɰɢɢ ɩɨɞɜɟɪɝɚɸɬ ɛɨɥɶɲɟɣ ɱɚɫɬɶɸ ɧɟ 

ɨɬɞɟɥɶɧɵɟ ɝɚɡɵ, ɚ ɝɚɡɨɜɵɟ ɫɦɟɫɢ, ɫɨɫɬɚɜɧɵɟ ɱɚɫɬɢ ɤɨɬɨɪɵɯ (ɨɞɧɚ ɢɥɢ 

ɧɟɫɤɨɥɶɤɨ) ɦɨɝɭɬ ɩɨɝɥɨɳɚɬɶɫɹ ɞɚɧɧɵɦ ɩɨɝɥɨɬɢɬɟɥɟɦ ɜ ɡɚɦɟɬɧɵɯ 

ɤɨɥɢɱɟɫɬɜɚɯ. ɗɬɢ ɫɨɫɬɚɜɧɵɟ ɱɚɫɬɢ ɧɚɡɵɜɚɸɬ ɚɛɫɨɪɛɢɪɭɟɦɵɦɢ ɤɨɦɩɨɧɟɧɬɚɦɢ 

ɢɥɢ ɩɪɨɫɬɨ ɤɨɦɩɨɧɟɧɬɚɦɢ, ɚ ɧɟ ɩɨɝɥɨɳɚɟɦɵɟ ɫɨɫɬɚɜɧɵɟ ɱɚɫɬɢ – ɢɧɟɪɬɧɵɦ 

ɝɚɡɨɦ. ɀɢɞɤɚɹ ɮɚɡɚ ɫɨɫɬɨɢɬ ɢɡ ɩɨɝɥɨɬɢɬɟɥɹ ɢ ɚɛɫɨɪɛɢɪɭɟɦɨɝɨ ɤɨɦɩɨɧɟɧɬɚ. 

ȼɨ ɦɧɨɝɢɯ ɫɥɭɱɚɹɯ ɩɨɝɥɨɬɢɬɟɥɶ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɪɚɫɬɜɨɪ ɚɤɬɢɜɧɨɝɨ 

ɤɨɦɩɨɧɟɧɬɚ, ɜɫɬɭɩɚɸɳɟɝɨ ɜ ɯɢɦɢɱɟɫɤɭɸ ɪɟɚɤɰɢɸ ɫ ɚɛɫɨɪɛɢɪɭɟɦɵɦ 

ɤɨɦɩɨɧɟɧɬɨɦ; ɩɪɢ ɷɬɨɦ ɜɟɳɟɫɬɜɨ, ɜ ɤɨɬɨɪɨɦ ɪɚɫɬɜɨɪɟɧ ɚɤɬɢɜɧɵɣ ɤɨɦɩɨɧɟɧɬ, 

ɛɭɞɟɦ ɧɚɡɵɜɚɬɶ ɪɚɫɬɜɨɪɢɬɟɥɟɦ. ɂɧɟɪɬɧɵɣ ɝɚɡ ɢ ɩɨɝɥɨɬɢɬɟɥɶ ɹɜɥɹɸɬɫɹ 

ɧɨɫɢɬɟɥɹɦɢ ɤɨɦɩɨɧɟɧɬɚ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɜ ɝɚɡɨɜɨɣ ɢ ɠɢɞɤɨɣ ɮɚɡɚɯ. ɉɪɢ 

ɮɢɡɢɱɟɫɤɨɣ ɚɛɫɨɪɛɰɢɢ ɢɧɟɪɬɧɵɣ ɝɚɡ ɢ ɩɨɝɥɨɬɢɬɟɥɶ ɧɟ ɪɚɫɯɨɞɭɸɬɫɹ ɢ ɧɟ 

ɭɱɚɫɬɜɭɸɬ ɜ ɩɪɨɰɟɫɫɚɯ ɩɟɪɟɯɨɞɚ ɤɨɦɩɨɧɟɧɬɚ ɢɡ ɨɞɧɨɣ ɮɚɡɵ ɜ ɞɪɭɝɭɸ. ɉɪɢ 

ɯɟɦɨɫɨɪɛɰɢɢ ɩɨɝɥɨɬɢɬɟɥɶ ɦɨɠɟɬ ɯɢɦɢɱɟɫɤɢ ɜɡɚɢɦɨɞɟɣɫɬɜɨɜɚɬɶ ɫ 

ɤɨɦɩɨɧɟɧɬɨɦ. ɉɪɨɦɵɲɥɟɧɧɨɟ ɩɪɨɜɟɞɟɧɢɟ ɚɛɫɨɪɛɰɢɢ ɦɨɠɟɬ ɫɨɱɟɬɚɬɶɫɹ ɫ 

ɞɟɫɨɪɛɰɢɟɣ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɦɧɨɝɨɤɪɚɬɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɩɨɝɥɨɬɢɬɟɥɶ ɢ 

ɜɵɞɟɥɹɬɶ ɚɛɫɨɪɛɢɪɭɟɦɵɣ ɤɨɦɩɨɧɟɧɬ ɜ ɱɢɫɬɨɦ ɜɢɞɟ. ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ 

ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɩɪɨɰɟɫɫ ɚɛɫɨɪɛɰɢɢ ɜɫɟɝɞɚ ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ ɫ ɜɵɞɟɥɟɧɢɟɦ 

ɬɟɩɥɚ. ɍɫɥɨɜɢɹ, ɛɥɚɝɨɩɪɢɹɬɧɵɟ ɞɥɹ ɞɟɫɨɪɛɰɢɢ, ɩɪɨɬɢɜɨɩɨɥɨɠɧɵ ɭɫɥɨɜɢɹɦ, 

ɫɩɨɫɨɛɫɬɜɭɸɳɢɦ ɚɛɫɨɪɛɰɢɢ. Ⱦɥɹ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɞɟɫɨɪɛɰɢɢ ɧɚɞ ɪɚɫɬɜɨɪɨɦ 

ɞɨɥɠɧɨ ɛɵɬɶ ɡɚɦɟɬɧɨɟ ɞɚɜɥɟɧɢɟ ɤɨɦɩɨɧɟɧɬɚ, ɱɬɨɛɵ ɨɧ ɦɨɝ ɜɵɞɟɥɹɬɶɫɹ ɜ 

ɝɚɡɨɜɭɸ ɮɚɡɭ. ɉɨɝɥɨɬɢɬɟɥɢ, ɚɛɫɨɪɛɰɢɹ ɜ ɤɨɬɨɪɵɯ ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ 



 

 

ɧɟɨɛɪɚɬɢɦɨɣ ɯɢɦɢɱɟɫɤɨɣ ɪɟɚɤɰɢɟɣ, ɧɟ ɩɨɞɞɚɸɬɫɹ ɪɟɝɟɧɟɪɚɰɢɢ ɩɭɬɟɦ 

ɞɟɫɨɪɛɰɢɢ. Ɋɟɝɟɧɟɪɚɰɢɸ ɬɚɤɢɯ ɩɨɝɥɨɬɢɬɟɥɟɣ ɦɨɠɧɨ ɩɪɨɢɡɜɨɞɢɬɶ 

ɯɢɦɢɱɟɫɤɢɦ ɦɟɬɨɞɨɦ[2]. 

 

 

 

 

 

 

1.3ɋɭɳɟɫɬɜɭɸɳɢɟ ɤɨɧɫɬɪɭɤɰɢɢ ɚɛɫɨɪɛɟɪɨɜ 

 

Ⱥɛɫɨɪɛɟɪɵ – ɚɩɩɚɪɚɬɵ, ɜ ɤɨɬɨɪɵɯ ɨɫɭɳɟɫɬɜɥɹɸɬɫɹ ɚɛɫɨɪɛɰɢɨɧɧɵɟ 

ɩɪɨɰɟɫɫɵ. ɉɨɞɨɛɧɨ  ɞɪɭɝɢɦ ɩɪɨɰɟɫɫɚɦ ɦɚɫɫɨɩɟɪɟɞɚɱɢ, ɚɛɫɨɪɛɰɢɹ ɩɪɨɬɟɤɚɟɬ 

ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɪɚɡɞɟɥɚ ɮɚɡ. ɉɨɷɬɨɦɭ ɚɛɫɨɪɛɟɪɵ ɞɨɥɠɧɵ ɢɦɟɬɶ ɪɚɡɜɢɬɭɸ 

ɩɨɜɟɪɯɧɨɫɬɶ ɫɨɩɪɢɤɨɫɧɨɜɟɧɢɹ ɦɟɠɞɭ ɠɢɞɤɨɫɬɶɸ ɢ ɝɚɡɨɦ. ɉɨ ɫɩɨɫɨɛɭ 

ɨɛɪɚɡɨɜɚɧɢɹ ɷɬɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɚɛɫɨɪɛɟɪɵ ɭɫɥɨɜɧɨ ɪɚɡɞɟɥɹɸɬɫɹ ɧɚ 

ɫɥɟɞɭɸɳɢɟ 4 ɝɪɭɩɩɵ: 

– ɩɨɜɟɪɯɧɨɫɬɧɵɟ ɢ ɩɥɟɧɨɱɧɵɟ; 

– ɧɚɫɚɞɨɱɧɵɟ; 

– ɛɚɪɛɨɬɚɠɧɵɟ (ɬɚɪɟɥɶɱɚɬɵɟ); 

– ɪɚɫɩɵɥɢɜɚɸɳɢɟ. 

ɉɨɜɟɪɯɧɨɫɬɧɵɟ ɢ ɩɥɟɧɨɱɧɵɟ ɚɛɫɨɪɛɟɪɵ 

ȼ ɚɛɫɨɪɛɟɪɚɯ ɷɬɨɝɨ ɬɢɩɚ ɩɨɜɟɪɯɧɨɫɬɶɸ ɫɨɩɪɢɤɨɫɧɨɜɟɧɢɹ ɮɚɡ ɹɜɥɹɟɬɫɹ 

ɡɟɪɤɚɥɨ ɧɟɩɨɞɜɢɠɧɨɣ ɢɥɢ ɦɟɞɥɟɧɧɨ ɞɜɢɠɭɳɟɣɫɹ ɠɢɞɤɨɫɬɢ, ɢɥɢ ɠɟ 

ɩɨɜɟɪɯɧɨɫɬɶ ɬɟɤɭɳɟɣ ɠɢɞɤɨɣ  ɩɥɟɧɤɢ. 

ɉɨɜɟɪɯɧɨɫɬɧɵɟ ɚɛɫɨɪɛɟɪɵ1. ɗɬɢ ɚɛɫɨɪɛɟɪɵ ɢɫɩɨɥɶɡɭɸɬ ɞɥɹ 

ɩɨɝɥɨɳɟɧɢɹ ɯɨɪɨɲɨ ɪɚɫɬɜɨɪɢɦɵɯ ɝɚɡɨɜ (ɧɚɩɪɢɦɟɪ, ɞɥɹ ɩɨɝɥɨɳɟɧɢɹ 

                                                           
1 Ʉɚɫɚɬɤɢɧ Ⱥ.Ƚ. «Ɉɫɧɨɜɧɵɟ ɩɪɨɰɟɫɫɵ ɢ ɚɩɩɚɪɚɬɵ ɯɢɦɢɱɟɫɤɨɣ ɬɟɯɧɨɥɨɝɢɢ»; ɢɡɞ. «ɏɢɦɢɹ», Ɇ., 1971. 



 

 

ɯɥɨɪɢɫɬɨɝɨ ɜɨɞɨɪɨɞɚ ɜɨɞɨɣ). ȼ ɭɤɚɡɚɧɧɵɯ ɚɩɩɚɪɚɬɚɯ ɝɚɡ ɩɪɨɯɨɞɢɬ ɧɚɞ 

ɩɨɜɟɪɯɧɨɫɬɶɸ ɧɟɩɨɞɜɢɠɧɨɣ ɢɥɢ ɦɟɞɥɟɧɧɨ ɞɜɢɠɭɳɟɣɫɹ ɠɢɞɤɨɫɬɢ (ɪɢɫ.1). 

 

Ɋɢɫɭɧɨɤ 1 -     ɉɨɜɟɪɯɧɨɫɬɧɵɣ ɚɛɫɨɪɛɟɪ 

Ɍɚɤ ɤɚɤ ɩɨɜɟɪɯɧɨɫɬɶ ɫɨɩɪɢɤɨɫɧɨɜɟɧɢɹ ɜ ɬɚɤɢɯ ɚɛɫɨɪɛɟɪɚɯ ɦɚɥɚ, ɬɨ 

ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɧɟɫɤɨɥɶɤɨ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɫɨɟɞɢɧɟɧɧɵɯ ɚɩɩɚɪɚɬɨɜ, ɜ 

ɤɨɬɨɪɵɯ ɝɚɡ ɢ ɠɢɞɤɨɫɬɶ ɞɜɢɠɭɬɫɹ ɩɪɨɬɢɜɨɬɨɤɨɦ ɞɪɭɝ ɤ ɞɪɭɝɭ. Ⱦɥɹ ɬɨɝɨ 

ɱɬɨɛɵ ɠɢɞɤɨɫɬɶ ɩɟɪɟɦɟɲɚɥɚɫɶ ɩɨ ɚɛɫɨɪɛɟɪɚɦ ɫɚɦɨɬɟɤɨɦ, ɤɚɠɞɵɣ 

ɩɨɫɥɟɞɭɸɳɢɣ ɩɨ ɯɨɞɭ ɠɢɞɤɨɫɬɢ ɚɩɩɚɪɚɬ ɪɚɫɩɨɥɚɝɚɸɬ ɧɟɫɤɨɥɶɤɨ ɧɢɠɟ 

ɩɪɟɞɵɞɭɳɟɝɨ. Ⱦɥɹ ɨɬɜɨɞɚ ɬɟɩɥɚ, ɜɵɞɟɥɹɸɳɟɝɨɫɹ ɩɪɢ ɚɛɫɨɪɛɰɢɢ, ɜ ɚɩɩɚɪɚɬɚɯ 

ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɡɦɟɟɜɢɤɢ, ɨɯɥɚɠɞɚɟɦɵɟ ɜɨɞɨɣ ɢɥɚ ɞɪɭɝɢɦ ɨɯɥɚɠɞɚɸɳɢɦ 

ɚɝɟɧɬɨɦ, ɥɢɛɨ ɩɨɦɟɳɚɸɬ ɚɛɫɨɪɛɟɪɵ ɜ ɫɨɫɭɞɵ ɫ ɩɪɨɬɨɱɧɨɣ ɜɨɞɨɣ. 

 

 

Ɋɢɫɭɧɨɤ 2 - Ɉɪɨɫɢɬɟɥɶɧɵɣ ɚɛɫɨɪɛɟɪ:1 – ɷɥɟɦɟɧɬ ɚɛɫɨɪɛɟɪɚ; 2 – ɫɥɢɜɧɵɟ 

ɩɨɪɨɝɢ. 



 

 

 

Ȼɨɥɟɟ ɫɨɜɟɪɲɟɧɧɵɦ ɚɩɩɚɪɚɬɨɦ ɬɚɤɨɝɨ ɬɢɩɚ ɹɜɥɹɟɬɫɹ ɚɛɫɨɪɛɟɪ (ɪɢɫ.2), 

ɫɨɫɬɨɹɳɢɣ ɢɡ ɪɹɞɚ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɬɪɭɛ, ɨɪɨɲɚɟɦɵɯ ɫɧɚɪɭɠɢ ɜɨɞɨɣ. 

ɇɟɨɛɯɨɞɢɦɵɣ ɭɪɨɜɟɧɶ ɠɢɞɤɨɫɬɢ ɜ ɤɚɠɞɨɦ ɷɥɟɦɟɧɬɟ 1 ɬɚɤɨɝɨ ɚɩɩɚɪɚɬɚ 

ɩɨɞɞɟɪɠɢɜɚɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɩɨɪɨɝɚ 22. 

ɉɥɚɫɬɢɧɱɚɬɵɣ ɚɛɫɨɪɛɟɪ ɫɨɫɬɨɢɬ ɢɡ ɞɜɭɯ ɫɢɫɬɟɦ ɤɚɧɚɥɨɜ: ɩɨ ɤɚɧɚɥɚɦ 1 

ɛɨɥɶɲɨɝɨ ɫɟɱɟɧɢɹ ɞɜɢɠɭɬɫɹ ɩɪɨɬɢɜɨɬɨɤɨɦ ɝɚɡ ɢ ɚɛɫɨɪɛɟɧɬ, ɩɨ ɤɚɧɚɥɚɦ 2 

ɦɟɧɶɲɟɝɨ ɫɟɱɟɧɢɹ - ɨɯɥɚɠɞɚɸɳɢɣ ɚɝɟɧɬ (ɤɚɤ ɩɪɚɜɢɥɨ, ɜɨɞɚ). ɉɥɚɫɬɢɧɱɚɬɵɟ 

ɚɛɫɨɪɛɟɪɵ ɨɛɵɱɧɨ ɢɡɝɨɬɚɜɥɢɜɚɸɬɫɹ ɢɡ ɝɪɚɮɢɬɚ, ɬɚɤ ɤɚɤ ɨɧ ɹɜɥɹɟɬɫɹ 

ɯɢɦɢɱɟɫɤɢ ɫɬɨɣɤɢɦ ɦɚɬɟɪɢɚɥɨɦ, ɯɨɪɨɲɨ ɩɪɨɜɨɞɹɳɢɦ ɬɟɩɥɨ3. 

ɉɨɜɟɪɯɧɨɫɬɧɵɟ ɚɛɫɨɪɛɟɪɵ ɢɦɟɸɬ ɨɝɪɚɧɢɱɟɧɧɨɟ ɩɪɢɦɟɧɟɧɢɟ 

ɜɫɥɟɞɫɬɜɢɟ ɢɯ ɦɚɥɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ ɝɪɨɦɨɡɞɤɨɫɬɢ. 

ɉɥɟɧɨɱɧɵɟ ɚɛɫɨɪɛɟɪɵ. ɗɬɢ ɚɩɩɚɪɚɬɵ ɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɵ ɢ ɤɨɦɩɚɤɬɧɵ, 

ɱɟɦ ɩɨɜɟɪɯɧɨɫɬɧɵɟ ɚɛɫɨɪɛɟɪɵ. ȼ ɩɥɟɧɨɱɧɵɯ ɚɛɫɨɪɛɟɪɚɯ ɩɨɜɟɪɯɧɨɫɬɶɸ 

ɤɨɧɬɚɤɬɚ ɮɚɡ ɹɜɥɹɟɬɫɹ ɩɨɜɟɪɯɧɨɫɬɶ ɬɟɤɭɳɟɣ ɩɥɟɧɤɢ ɠɢɞɤɨɫɬɢ. Ɋɚɡɥɢɱɚɸɬ 

ɫɥɟɞɭɸɳɢɟ ɪɚɡɧɨɜɢɞɧɨɫɬɢ ɚɩɩɚɪɚɬɨɜ ɞɚɧɧɨɝɨ ɬɢɩɚ: 1) ɬɪɭɛɱɚɬɵɟ ɚɛɫɨɪɛɟɪɵ; 

2) ɚɛɫɨɪɛɟɪɵ ɫ ɩɥɨɫɤɨ-ɩɚɪɚɥɥɟɥɶɧɨɣ ɢɥɢ ɥɢɫɬɨɜɨɣ ɧɚɫɚɞɤɨɣ; 3) ɚɛɫɨɪɛɟɪɵ ɫ 

ɜɨɫɯɨɞɹɳɢɦ ɞɜɢɠɟɧɢɟɦ ɩɥɟɧɤɢ ɠɢɞɤɨɫɬɢ [4]4. 

Ɍɪɭɛɱɚɬɵɣ ɚɛɫɨɪɛɟɪ (ɪɢɫ.3) ɫɯɨɞɟɧ ɩɨ ɭɫɬɪɨɣɫɬɜɭ ɫ ɜɟɪɬɢɤɚɥɶɧɵɦ 

ɤɨɠɭɯɨɬɪɭɛɱɚɬɵɦ ɬɟɩɥɨɨɛɦɟɧɧɢɤɨɦ. Ⱥɛɫɨɪɛɟɧɬ ɩɨɫɬɭɩɚɟɬ ɧɚ ɜɟɪɯɧɸɸ 

ɬɪɭɛɧɭɸ ɪɟɲɟɬɤɭ 1, ɪɚɫɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɬɪɭɛɚɦ 2 ɢ ɫɬɟɤɚɟɬ ɩɨ ɢɯ ɜɧɭɬɪɟɧɧɟɣ 

ɩɨɜɟɪɯɧɨɫɬɢ ɜ ɜɢɞɟ ɬɨɧɤɨɣ ɩɥёɧɤɢ5. 

                                                           
2Ʉɚɫɚɬɤɢɧ Ⱥ.Ƚ. «Ɉɫɧɨɜɧɵɟ ɩɪɨɰɟɫɫɵ ɢ ɚɩɩɚɪɚɬɵ ɯɢɦɢɱɟɫɤɨɣ ɬɟɯɧɨɥɨɝɢɢ»; ɢɡɞ. «ɏɢɦɢɹ», Ɇ., 1971. 
3Ʉɚɫɚɬɤɢɧ Ⱥ.Ƚ. «Ɉɫɧɨɜɧɵɟ ɩɪɨɰɟɫɫɵ ɢ ɚɩɩɚɪɚɬɵ ɯɢɦɢɱɟɫɤɨɣ ɬɟɯɧɨɥɨɝɢɢ»; ɢɡɞ. «ɏɢɦɢɹ», Ɇ., 1971. 
4Ʉɚɫɚɬɤɢɧ Ⱥ.Ƚ. «Ɉɫɧɨɜɧɵɟ ɩɪɨɰɟɫɫɵ ɢ ɚɩɩɚɪɚɬɵ ɯɢɦɢɱɟɫɤɨɣ ɬɟɯɧɨɥɨɝɢɢ»; ɢɡɞ. «ɏɢɦɢɹ», Ɇ., 1971 
5Ⱥɥɶɛɨɦ ɨɫɧɨɜɧɵɯ ɚɩɩɚɪɚɬɨɜ ɯɢɦɢɱɟɫɤɨɣ ɬɟɯɧɨɥɨɝɢɢ : ɑɚɫɬɶ 3 : Ⱥɩɩɚɪɚɬɵ ɦɚɫɫɨɨɛɦɟɧɧɵɯ ɩɪɨɰɟɫɫɨɜ / ɫɨɫɬ. 
Ʌ. ɘ. Ʌɚɜɪɨɜɚ, ȼ. Ⱥ. ɋɬɟɩɚɧɨɜ. ȿɤɚɬɟɪɢɧɛɭɪɝ : ɍȽɌɍ–ɍɉɂ, 2007. 55 ɫ. 



 

 

 

Ɋɢɫɭɧɨɤ 3 -  Ɍɪɭɛɱɚɬɵɣ ɚɛɫɨɪɛɟɪ.1 – ɬɪɭɛɧɚɹ ɪɟɲɟɬɤɚ; 2 – ɬɪɭɛɵ. 

 

ȼ ɚɩɩɚɪɚɬɚɯ ɫ ɛɨɥɶɲɢɦ ɱɢɫɥɨɦ ɬɪɭɛ ɞɥɹ ɛɨɥɟɟ ɪɚɜɧɨɦɟɪɧɨɣ ɩɨɞɚɱɢ ɢ 

ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɠɢɞɤɨɫɬɢ ɩɨ ɬɪɭɛɚɦ ɢɫɩɨɥɶɡɭɸɬ ɫɩɟɰɢɚɥɶɧɵɟ 

ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɟ ɭɫɬɪɨɣɫɬɜɚ. Ƚɚɡ ɞɜɢɠɟɬɫɹ ɩɨ ɬɪɭɛɚɦ ɫɧɢɡɭ ɜɜɟɪɯ 

ɧɚɜɫɬɪɟɱɭ ɫɬɟɤɚɸɳɟɣ ɠɢɞɤɨɣ ɩɥɟɧɤɟ. Ⱦɥɹ ɨɬɜɨɞɚ ɬɟɩɥɚ ɚɛɫɨɪɛɰɢɢ ɩɨ 

ɦɟɠɬɪɭɛɧɨɦɭ ɩɪɨɫɬɪɚɧɫɬɜɭ ɩɪɨɩɭɫɤɚɸɬ ɜɨɞɭ ɢɥɢ ɞɪɭɝɨɣ ɨɯɥɚɠɞɚɸɳɢɣ 

ɚɝɟɧɬ. 

           Ⱥɛɫɨɪɛɟɪ ɫ ɩɥɨɫɤɨɩɚɪɚɥɥɟɥɶɧɨɣ ɧɚɫɚɞɤɨɣ.  

Ɍɚɤɨɣ ɚɩɩɚɪɚɬ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 46. ɉɚɤɟɬ ɥɢɫɬɨɜɨɣ ɧɚɫɚɞɤɢ 1 ɜ 

ɜɢɞɟ ɜɟɪɬɢɤɚɥɶɧɵɯ ɥɢɫɬɨɜ ɢɡ ɪɚɡɥɢɱɧɨɝɨ ɦɚɬɟɪɢɚɥɚ (ɦɟɬɚɥɥ, ɩɥɚɫɬɢɱɟɫɤɢɟ 

ɦɚɫɫɵ, ɧɚɬɹɧɭɬɚɹ ɧɚ ɤɚɪɤɚɫ ɬɤɚɧɶ ɢ ɞɪ.) ɩɨɦɟɳɚɸɬ ɜ ɤɨɥɨɧɧɭ (ɚɛɫɨɪɛɟɪ). ȼ 

ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɚɛɫɨɪɛɟɪɚ ɧɚɯɨɞɹɬɫɹ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɟ ɭɫɬɪɨɣɫɬɜɚ2 ɞɥɹ 

ɨɛɟɫɩɟɱɟɧɢɹ ɪɚɜɧɨɦɟɪɧɨɝɨ ɫɦɚɱɢɜɚɧɢɹ ɥɢɫɬɨɜɨɣ ɧɚɫɚɞɤɢ ɫ ɨɛɟɢɯ ɫɬɨɪɨɧ. 
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 ɋɟɦɟɧɨɜ ɉ. Ⱥ. ɢ ɒɜɚɪɰɲɬɟɣɢ ə- ȼ. Ⱥɛɫɨɪɛɟɪ ɫ ɩɥɨɫɤɨɩɚɪɚɥɥɟɥɶɧɨɣ ɧɚɫɚɞɤɨɣ. ɏɢɦɢɱɟɫɤɚɹ 

ɩɪɨɦɵɲɥɟɧɧɨɫɬɶ 19-52, 9. ɫɬɪ 12—15. ɢ 1953. Ʌ1 7. ip 2O—31. 
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Ɋɢɫɭɧɨɤ 4 - ɉɥёɧɨɱɧɵɣ ɚɛɫɨɪɛɟɪ ɫ ɩɥɨɫɤɨ-ɩɚɪɚɥɥɟɥɶɧɨɣ (ɥɢɫɬɨɜɨɣ) 

ɧɚɫɚɞɤɨɣ:1 - ɩɚɤɟɬɵ ɥɢɫɬɨɜɨɣ ɧɚɫɚɞɤɢ; 2 - ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɟ ɭɫɬɪɨɣɫɬɜɨ 

 

Ⱥɛɫɨɪɛɟɪ ɫ ɜɨɫɯɨɞɹɳɢɦ ɞɜɢɠɟɧɢɟɦ ɩɥɟɧɤɢ (ɪɢɫ.5) ɫɨɫɬɨɢɬ ɢɡ ɬɪɭɛ 1, 

ɡɚɤɪɟɩɥɟɧɧɵɯ ɜ ɬɪɭɛɧɵɯ ɪɟɲɟɬɤɚɯ 27. Ƚɚɡ ɢɡ ɤɚɦɟɪɵ 3 ɩɪɨɯɨɞɢɬ ɱɟɪɟɡ 

ɩɚɬɪɭɛɤɢ 4, ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɫɨɨɫɧɨ ɫ ɬɪɭɛɚɦɢ 1. Ⱥɛɫɨɪɛɟɧɬ ɩɨɫɬɭɩɚɟɬ ɜ 

ɬɪɭɛɵ ɱɟɪɟɡ ɳɟɥɢ 5. Ⱦɜɢɠɭɳɢɣɫɹ ɫ ɞɨɫɬɚɬɨɱɧɨ ɛɨɥɶɲɨɣ ɫɤɨɪɨɫɬɶɸ ɝɚɡ 

ɭɜɥɟɤɚɟɬ ɠɢɞɤɭɸ ɩɥɟɧɤɭ ɜ ɧɚɩɪɚɜɥɟɧɢɢ ɫɜɨɟɝɨ ɞɜɢɠɟɧɢɹ (ɫɧɢɡɭ ɜɜɟɪɯ), ɬ. ɟ. 

ɚɩɩɚɪɚɬ ɪɚɛɨɬɚɟɬ ɜ ɪɟɠɢɦɟ ɜɨɫɯɨɞɹɳɟɝɨ ɩɪɹɦɨɬɨɤɚ. ɉɨ ɜɵɯɨɞɟ ɢɡ ɬɪɭɛ 1 

ɠɢɞɤɨɫɬɶ ɫɥɢɜɚɟɬɫɹ ɜɟɪɯɧɸɸ ɬɪɭɛɧɭɸ ɪɟɲɟɬɤɭ ɢ ɜɵɜɨɞɢɬɫɹ ɢɡ ɚɛɫɨɪɛɟɪɚ. 

Ⱦɥɹ ɨɬɜɨɞɚ ɬɟɩɥɚ ɚɛɫɨɪɛɰɢɢ ɩɨ ɦɟɠɬɪɭɛɧɨɦɭ ɩɪɨɫɬɪɚɧɫɬɜɭ ɩɪɨɩɭɫɤɚɸɬ 

ɨɯɥɚɠɞɚɸɳɢɣ ɚɝɟɧɬ. Ⱦɥɹ ɭɜɟɥɢɱɟɧɢɹ ɫɬɟɩɟɧɢ ɢɡɜɥɟɱɟɧɢɹ ɩɪɢɦɟɧɹɸɬ 

ɚɛɫɨɪɛɟɪɵ ɬɚɤɨɝɨ ɬɢɩɚ, ɫɨɫɬɨɹɳɢɟ ɢɡ ɞɜɭɯ ɢɥɢ ɛɨɥɟɟ ɫɬɭɩɟɧɟɣ, ɤɚɠɞɚɹ ɢɡ 

ɤɨɬɨɪɵɯ ɪɚɛɨɬɚɟɬ ɩɨ ɩɪɢɧɰɢɩɭ ɩɪɹɦɨɬɨɤɚ, ɜ ɬɨ ɜɪɟɦɹ ɤɚɤ ɜ ɚɩɩɚɪɚɬɟ ɜ ɰɟɥɨɦ 

ɝɚɡ ɢ ɠɢɞɤɨɫɬɶ ɞɜɢɠɭɬɫɹ ɩɪɨɬɢɜɨɬɨɤɨɦ ɞɪɭɝ ɤ ɞɪɭɝɭ. ȼ ɚɩɩɚɪɚɬɚɯ ɫ 
                                                           
7ɉɥɚɧɨɜɫɤɢɣ Ⱥ.ɇ. ɉɪɨɰɟɫɫɵ ɢ ɚɩɩɚɪɚɬɵ ɯɢɦɢɱɟɫɤɨɣ ɬɟɯɧɨɥɨɝɢɢ. Ɇ.: Ƚɨɫɯɢɦɢɡɞɚɬ, 1972. 668 ɫ. 



 

 

ɜɨɫɯɨɞɹɳɢɦ ɞɜɢɠɟɧɢɟɦ ɩɥɟɧɤɢ ɜɫɥɟɞɫɬɜɢɟ ɛɨɥɶɲɢɯ ɫɤɨɪɨɫɬɟɣ ɝɚɡɨɜɨɝɨ 

ɩɨɬɨɤɚ (ɞɨ 30-40 ɦ/ɫɟɤ) ɞɨɫɬɢɝɚɸɬɫɹ ɜɵɫɨɤɢɟ ɡɧɚɱɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɨɜ 

ɦɚɫɫɨɩɟɪɟɞɚɱɢ. 

 

Ɋɢɫɭɧɨɤ 5 -  Ⱥɛɫɨɪɛɟɪ ɫ ɜɨɫɯɨɞɹɳɢɦ ɞɜɢɠɟɧɢɟɦ ɠɢɞɤɨɣ ɩɥɟɧɤɢ:1— ɬɪɭɛɵ; 2 

– ɬɪɭɛɧɚɹ ɪɟɲɟɬɤɚ; 3 – ɤɚɦɟɪɚ; 4 – ɩɚɬɪɭɛɨɤ ɞɥɹ ɩɨɞɚɱɢ ɝɚɡɚ 

 

 

ɇɚɫɚɞɨчɧɵɟ ɚɛɫɨɪɛɟɪɵ. 

ɒɢɪɨɤɨɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɜ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɜ ɤɚɱɟɫɬɜɟ ɚɛɫɨɪɛɟɪɨɜ 

ɩɨɥɭɱɢɥɢ ɤɨɥɨɧɧɵ, ɡɚɩɨɥɧɟɧɧɵɟ ɧɚɫɚɞɤɨɣ – ɬɜɟɪɞɵɦɢ ɬɟɥɚɦɢ ɪɚɡɥɢɱɧɨɣ 

ɮɨɪɦɵ. ȼ ɧɚɫɚɞɨɱɧɨɣ ɤɨɥɨɧɧɟ (ɪɢɫ.) ɧɚɫɚɞɤɚ 1 ɭɤɥɚɞɵɜɚɟɬɫɹ ɧɚ ɨɩɨɪɧɵɟ 

ɪɟɲɟɬɤɢ 2, ɢɦɟɸɳɢɟ ɨɬɜɟɪɫɬɢɹ ɢɥɢ ɳɟɥɢ ɞɥɹ ɩɪɨɯɨɠɞɟɧɢɹ ɝɚɡɚ ɢ ɫɬɨɤɚ 

ɠɢɞɤɨɫɬɢ. ɉɨɫɥɟɞɧɹɹ ɫ ɩɨɦɨɳɶɸ ɪɚɫɩɪɟɞɟɥɢɬɟɥɹ 3 ɪɚɜɧɨɦɟɪɧɨ ɨɪɨɲɚɟɬ 

ɧɚɫɚɞɨɱɧɵɟ ɬɟɥɚ ɢ ɫɬɟɤɚɟɬ ɜɧɢɡ. ɉɨ ɜɫɟɣ ɜɵɫɨɬɟ ɫɥɨɹ ɧɚɫɚɞɤɢ ɪɚɜɧɨɦɟɪɧɨɝɨ 

ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɠɢɞɤɨɫɬɢ ɩɨ  ɫɟɱɟɧɢɸ ɤɨɥɨɧɧɵ ɨɛɵɱɧɨ ɧɟ ɞɨɫɬɢɝɚɟɬɫɹ, ɱɬɨ 

ɨɛɴɹɫɧɹɟɬɫɹ ɩɪɢɫɬɟɧɨɱɧɵɦ ɷɮɮɟɤɬɨɦ – ɛɨɥɶɲɟɣ ɩɥɨɬɧɨɫɬɶɸ ɭɤɥɚɞɤɢ 

ɧɚɫɚɞɤɢ ɜ ɰɟɧɬɪɚɥɶɧɨɣ ɱɚɫɬɢ ɤɨɥɨɧɧɵ, ɱɟɦ ɭ ɟɟ ɫɬɟɧɨɤ. ȼɫɥɟɞɫɬɜɢɟ ɷɬɨɝɨ 

ɠɢɞɤɨɫɬɶ ɢɦɟɟɬ ɬɟɧɞɟɧɰɢɸ ɪɚɫɬɟɤɚɬɶɫɹ ɨɬ ɰɟɧɬɪɚɥɶɧɨɣ ɱɚɫɬɢ ɤɨɥɨɧɧɵ ɤ ɟɟ 

ɫɬɟɧɤɚɦ. ɉɨɷɬɨɦɭ ɞɥɹ ɭɥɭɱɲɟɧɢɹ ɫɦɚɱɢɜɚɧɢɹ ɧɚɫɚɞɤɢ ɜ ɤɨɥɨɧɧɚɯ ɛɨɥɶɲɨɝɨ 

ɞɢɚɦɟɬɪɚ ɧɚɫɚɞɤɭ ɢɧɨɝɞɚ ɭɤɥɚɞɵɜɚɸɬ ɫɥɨɹɦɢ (ɫɟɤɰɢɹɦɢ) ɜɵɫɨɬɨɣ 2-3 ɦ ɢ ɩɨɞ 



 

 

ɤɚɠɞɨɣ ɫɟɤɰɢɟɣ, ɤɪɨɦɟ ɧɢɠɧɟɣ, ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɩɟɪɟɪɚɫɩɪɟɞɟɥɢɬɟɥɢ 

ɠɢɞɤɨɫɬɢ 48. 

ȼ ɧɚɫɚɞɨɱɧɨɣ ɤɨɥɨɧɧɟ ɠɢɞɤɨɫɬɶ ɬɟɱɟɬ ɩɨ ɷɥɟɦɟɧɬɭ ɧɚɫɚɞɤɢ ɝɥɚɜɧɵɦ 

ɨɛɪɚɡɨɦ ɜ ɜɢɞɟ ɬɨɧɤɨɣ ɩɥɟɧɤɢ, ɩɨɷɬɨɦɭ ɩɨɜɟɪɯɧɨɫɬɶɸ ɤɨɧɬɚɤɬɚ ɮɚɡ ɹɜɥɹɟɬɫɹ 

ɜ ɨɫɧɨɜɧɨɦ ɫɦɨɱɟɧɧɚɹ ɩɨɜɟɪɯɧɨɫɬɶ ɧɚɫɚɞɤɢ, ɢ ɧɚɫɚɞɨɱɧɵɟ ɚɩɩɚɪɚɬɵ ɦɨɠɧɨ 

ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɤɚɤ ɪɚɡɧɨɜɢɞɧɨɫɬɶ ɩɥɟɧɨɱɧɵɯ. Ɉɞɧɚɤɨ ɜ ɩɨɫɥɟɞɧɢɯ ɩɥɟɧɨɱɧɨɟ 

ɬɟɱɟɧɢɟ ɠɢɞɤɨɫɬɢ ɩɪɨɢɫɯɨɞɢɬ ɩɨ ɜɫɟɣ ɜɵɫɨɬɟ ɚɩɩɚɪɚɬɚ, ɚ ɜ ɧɚɫɚɞɨɱɧɵɯ 

ɚɛɫɨɪɛɟɪɚɯ - ɬɨɥɶɤɨ ɩɨ ɜɵɫɨɬɟ ɷɥɟɦɟɧɬɚ ɧɚɫɚɞɤɢ. ɉɪɢ ɩɟɪɟɬɟɤɚɧɢɢ ɠɢɞɤɨɫɬɢ 

ɫ ɨɞɧɨɝɨ ɷɥɟɦɟɧɬɚ ɧɚɫɚɞɤɢ ɧɚ ɞɪɭɝɨɣ ɩɥɟɧɤɚ ɠɢɞɤɨɫɬɢ ɪɚɡɪɭɲɚɟɬɫɹ ɢ ɧɚ 

ɧɢɠɟɥɟɠɚɳɟɦ ɷɥɟɦɟɧɬɟ ɨɛɪɚɡɭɟɬɫɹ ɧɨɜɚɹ ɩɥɟɧɤɚ. ɉɪɢ ɷɬɨɦ ɱɚɫɬɶ ɠɢɞɤɨɫɬɢ 

ɩɪɨɯɨɞɢɬ ɱɟɪɟɡ ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɧɢɠɟ ɫɥɨɢ ɧɚɫɚɞɤɢ ɜ ɜɢɞɟ ɫɬɪɭɟɤ, ɤɚɩɟɥɶ ɢ 

ɛɪɵɡɝ. ɑɚɫɬɶ ɩɨɜɟɪɯɧɨɫɬɢ ɧɚɫɚɞɤɢ ɛɵɜɚɟɬ ɫɦɨɱɟɧɚ ɧɟɩɨɞɜɢɠɧɨɣ (ɡɚɫɬɨɣɧɨɣ) 

ɠɢɞɤɨɫɬɶɸ. 

 

Ɋɢɫɭɧɨɤ 6 -  ɗɦɭɥɶɝɚɰɢɨɧɧɚɹ ɧɚɫɚɞɨɱɧɚɹ ɤɨɥɨɧɧɚ:1 – ɤɨɥɨɧɧɚ; 2 – 

ɝɢɞɪɚɜɥɢɱɟɫɤɢɣ ɡɚɬɜɨɪ; 3 – ɜɟɧɬɢɥɶ; 4 – ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɚɹ ɬɚɪɟɥɤɚ. 
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ȼ ɨɛɵɱɧɵɯ ɧɚɫɚɞɨɱɧɵɯ ɤɨɥɨɧɧɚɯ ɩɨɞɞɟɪɠɚɧɢɟ ɪɟɠɢɦɚ 

ɷɦɭɥɶɝɢɪɨɜɚɧɢɹ ɩɪɟɞɫɬɚɜɥɹɟɬ ɛɨɥɶɲɢɟ ɬɪɭɞɧɨɫɬɢ. ɂɦɟɟɬɫɹ ɫɩɟɰɢɚɥɶɧɚɹ 

ɤɨɧɫɬɪɭɤɰɢɹ ɧɚɫɚɞɨɱɧɵɯ ɤɨɥɨɧɧ ɫ ɡɚɬɨɩɥɟɧɧɨɣ ɧɚɫɚɞɤɨɣ, ɧɚɡɵɜɚɟɦɵɯ 

ɷɦɭɥɶɝɚɰɢɨɧɧɵɦɢ (ɪɢɫ.6). ȼ ɤɨɥɨɧɧɟ 1 ɪɟɠɢɦ ɷɦɭɥɶɝɢɪɨɜɚɧɢɹ 

ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɢ ɩɨɞɞɟɪɠɢɜɚɸɬ ɫ ɩɨɦɨɳɶɸ ɫɥɢɜɧɨɣ ɬɪɭɛɵ, ɜɵɩɨɥɧɟɧɧɨɣ ɜ 

ɜɢɞɟ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɡɚɬɜɨɪɚ 2. ȼɵɫɨɬɭ ɷɦɭɥɶɫɢɢ ɜ ɚɩɩɚɪɚɬɟ ɪɟɝɭɥɢɪɭɸɬ 

ɩɨɫɪɟɞɫɬɜɨɦ ɜɟɧɬɢɥɟɣ 3. Ⱦɥɹ ɛɨɥɟɟ ɪɚɜɧɨɦɟɪɧɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɝɚɡɚ ɩɨ 

ɫɟɱɟɧɢɸ ɤɨɥɨɧɧɵ ɜ ɧɟɣ ɢɦɟɟɬɫɹ ɬɚɪɟɥɤɚ 4. ɗɦɭɥɶɝɚɰɢɨɧɧɵɟ ɤɨɥɨɧɧɵ ɦɨɠɧɨ 

ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɤɚɤ ɧɚɫɚɞɨɱɧɵɟ ɥɢɲɶ ɭɫɥɨɜɧɨ. ȼ ɷɬɢɯ ɤɨɥɨɧɧɚɯ ɦɟɯɚɧɢɡɦ 

ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɮɚɡ ɩɪɢɛɥɢɠɚɟɬɫɹ ɤ ɛɚɪɛɨɬɚɠɧɨɦɭ. 

Ȼɚɪɛɨɬɚɠɧɵɟ (ɬɚɪɟɥɶчɚɬɵɟ) ɚɛɫɨɪɛɟɪɵ 

Ɍɚɪɟɥɶɱɚɬɵɟ ɚɛɫɨɪɛɟɪɵ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ, ɤɚɤ ɩɪɚɜɢɥɨ, 

ɜɟɪɬɢɤɚɥɶɧɵɟ ɤɨɥɨɧɧɵ, ɜɧɭɬɪɢ ɤɨɬɨɪɵɯ ɧɚ ɨɩɪɟɞɟɥɟɧɧɨɦ ɪɚɫɫɬɨɹɧɢɢ ɞɪɭɝ ɨɬ 

ɞɪɭɝɚ ɪɚɡɦɟɳɟɧɵ ɝɨɪɢɡɨɧɬɚɥɶɧɵɟ ɩɟɪɟɝɨɪɨɞɤɢ - ɬɚɪɟɥɤɢ. ɋ ɩɨɦɨɳɶɸ 

ɬɚɪɟɥɨɤ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧɚɩɪɚɜɥɟɧɧɨɟ ɞɜɢɠɟɧɢɟ ɮɚɡ ɢ ɦɧɨɝɨɤɪɚɬɧɨɟ 

ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɠɢɞɤɨɫɬɢ ɢ ɝɚɡɚ. 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɜ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɩɪɢɦɟɧɹɸɬɫɹ ɪɚɡɧɨɨɛɪɚɡɧɵɟ 

ɤɨɧɫɬɪɭɤɰɢɢ ɬɚɪɟɥɶɱɚɬɵɯ ɚɩɩɚɪɚɬɨɜ. ɉɨ ɫɩɨɫɨɛɭ ɫɥɢɜɚ ɠɢɞɤɨɫɬɢ ɫ ɬɚɪɟɥɨɤ 

ɛɚɪɛɨɬɚɠɧɵɟ ɚɛɫɨɪɛɟɪɵ ɦɨɠɧɨ ɩɨɞɪɚɡɞɟɥɢɬɶ ɧɚ ɤɨɥɨɧɧɵ: 1) ɫ ɬɚɪɟɥɤɚɦɢ ɫɨ 

ɫɥɢɜɧɵɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ ɢ 2) ɫ ɬɚɪɟɥɤɚɦɢ ɛɟɡ ɫɥɢɜɧɵɯ ɭɫɬɪɨɣɫɬɜ. 

Ɍɚɪɟɥɶɱɚɬɵɟ ɤɨɥɨɧɧɵ ɫɨ ɫɥɢɜɧɵɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ. ȼ ɷɬɢɯ ɤɨɥɨɧɧɚɯ 

ɩɟɪɟɥɢɜ ɠɢɞɤɨɫɬɢ ɬɚɪɟɥɤɢ ɧɚ ɬɚɪɟɥɤɭ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɪɢ ɩɨɦɨɳɢ 

ɫɩɟɰɢɚɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ - ɫɥɢɜɧɵɯ ɬɪɭɛɨɤ, ɤɚɪɦɚɧɨɜ ɢ ɬ. ɩ. ɇɢɠɧɢɟ ɤɨɧɰɵ 

ɬɪɭɛɨɤ ɩɨɝɪɭɠɟɧɵ ɜ ɫɬɚɤɚɧ ɧɚ ɧɢɠɟɪɚɫɩɨɥɨɠɟɧɧɵɯ ɬɚɪɟɥɤɚɯ ɢ ɨɛɪɚɡɭɸɬ 

ɝɢɞɪɚɜɥɢɱɟɫɤɢɟ ɡɚɬɜɨɪɵ, ɢɫɤɥɸɱɚɸɳɢɟ ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɨɯɨɠɞɟɧɢɹ ɝɚɡɚ ɱɟɪɟɡ 

ɫɥɢɜɧɨɟ ɭɫɬɪɨɣɫɬɜɨ. 



 

 

 

Ɋɢɫɭɧɨɤ 7 -  Ɍɚɪɟɥɶɱɚɬɚɹ ɤɨɥɨɧɚ ɫɨ ɫɥɢɜɧɵɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ:1 – ɬɚɪɟɥɤɚ; 2 – 

ɫɥɢɜɧɵɟ ɭɫɬɪɨɣɫɬɜɚ. 

 

ɉɪɢɧɰɢɩ ɪɚɛɨɬɵ ɤɨɥɨɧɧ ɬɚɤɨɝɨ ɬɢɩɚ ɜɢɞɟɧ ɢɡ ɪɢɫ.7, ɝɞɟ ɜ ɤɚɱɟɫɬɜɟ 

ɩɪɢɦɟɪɚ ɩɨɤɚɡɚɧ ɚɛɫɨɪɛɟɪ ɫ ɫɢɬɱɚɬɵɦɢ ɬɚɪɟɥɤɚɦɢ. ɀɢɞɤɨɫɬɶ ɩɨɫɬɭɩɚɟɬ ɧɚ 

ɜɟɪɯɧɸɸ ɬɚɪɟɥɤɭ 1, ɫɥɢɜɚɟɬɫɹ ɫ ɬɚɪɟɥɤɢ ɧɚ ɬɚɪɟɥɤɭ ɱɟɪɟɡ ɩɟɪɟɥɢɜɧɵɟ 

ɭɫɬɪɨɣɫɬɜɚ 2 ɢ ɭɞɚɥɹɟɬɫɹ ɢɡ ɧɢɠɧɟɣ ɱɚɫɬɢ ɤɨɥɨɧɧɵ9. Ƚɚɡ ɩɨɫɬɭɩɚɟɬ ɜ 

ɧɢɠɧɸɸ ɱɚɫɬɶ ɚɩɩɚɪɚɬɚ, ɩɪɨɯɨɞɢɬ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɫɤɜɨɡɶ ɨɬɜɟɪɫɬɢɹ ɢɥɢ 

ɤɨɥɩɚɱɤɢ ɤɚɠɞɨɣ ɬɚɪɟɥɤɢ. ɉɪɢ ɷɬɨɦ ɝɚɡ ɪɚɫɩɪɟɞɟɥɹɟɬɫɹ ɜɢɞɟ ɩɭɡɵɪɶɤɨɜ ɢ 

ɫɬɪɭɣ ɜ ɫɥɨɟ ɠɢɞɤɨɫɬɢ ɧɚ ɬɚɪɟɥɤɟ, ɨɛɪɚɡɭɹ ɧɚ ɧɟɣ ɫɥɨɣ ɩɟɧɵ, ɹɜɥɹɸɳɢɣɫɹ 

ɨɫɧɨɜɧɨɣ ɨɛɥɚɫɬɶɸ ɦɚɫɫɨɨɛɦɟɧɚ ɢ ɬɟɩɥɨɨɛɦɟɧɚ ɧɚ ɬɚɪɟɥɤɟ. Ɉɬɪɚɛɨɬɚɧɧɵɣ 

ɝɚɡ ɭɞɚɥɹɟɬɫɹ ɫɜɟɪɯɭ ɤɨɥɨɧɧɵ. 

ɉɟɪɟɥɢɜɧɵɟ ɬɪɭɛɤɢ ɪɚɫɩɨɥɚɝɚɸɬ ɧɚ ɬɚɪɟɥɤɚɯ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨ 

ɠɢɞɤɨɫɬɶ ɧɚ ɫɨɫɟɞɧɢɯ ɬɚɪɟɥɤɚɯ ɩɪɨɬɟɤɚɥɚ ɜɨ ɜɡɚɢɦɧɨɩɪɨɬɢɜɨɩɨɥɨɠɧɵɯ 

ɧɚɩɪɚɜɥɟɧɢɹɯ. Ɂɚ ɩɨɫɥɟɞɧɟɟ ɜɪɟɦɹ ɜɫɟ ɲɢɪɟ ɩɪɢɦɟɧɹɸɬ ɫɥɢɜɧɵɟ ɭɫɬɪɨɣɫɬɜɚ 

ɜ ɜɢɞɟ ɫɟɝɦɟɧɬɨɜ, ɜɵɪɟɡɚɧɧɵɯ ɜ ɬɚɪɟɥɤɟ ɢ ɨɝɪɚɧɢɱɟɧɧɵɯ ɩɨɪɨɝɨɦ - 

ɩɟɪɟɥɢɜɨɦ. 

Ʉ ɬɚɪɟɥɤɚɦ ɫɨ ɫɥɢɜɧɵɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ ɨɬɧɨɫɹɬɫɹ: ɫɢɬɱɚɬɵɟ, 

ɤɨɥɩɚɱɤɨɜɵɟ, ɤɥɚɩɚɧɧɵɟ ɢ ɛɚɥɥɚɫɬɧɵɟ, ɩɥɚɫɬɢɧɱɚɬɵɟ. 

ɋɢɬɱɚɬɵɟ ɬɚɪɟɥɤɢ. Ʉɨɥɨɧɧɚ ɫ ɫɢɬɱɚɬɵɦɢ ɬɚɪɟɥɤɚɦɢ (ɪɢɫ.8) 

ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɜɟɪɬɢɤɚɥɶɧɵɣ ɰɢɥɢɧɞɪɢɱɟɫɤɢɣ ɤɨɪɩɭɫ 1 ɫ 
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ɝɨɪɢɡɨɧɬɚɥɶɧɵɦɢ ɬɚɪɟɥɤɚɦɢ 2, ɜ ɤɨɬɨɪɵɯ ɪɚɜɧɨɦɟɪɧɨ ɩɨ ɜɫɟɣ ɩɨɜɟɪɯɧɨɫɬɢ 

ɩɪɨɫɜɟɪɥɟɧɨ ɡɧɚɱɢɬɟɥɶɧɨɟ ɱɢɫɥɨ ɨɬɜɟɪɫɬɢɣ ɞɢɚɦɟɬɪɨɦ 1-5 ɦɦ. Ⱦɥɹ ɫɥɢɜɚ 

ɠɢɞɤɨɫɬɢ ɢ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɟɟ ɭɪɨɜɧɹ ɧɚ ɬɚɪɟɥɤɟ ɫɥɭɠɚɬ ɩɟɪɟɥɢɜɧɵɟ ɬɪɭɛɤɢ 5, 

ɧɢɠɧɢɟ ɤɨɧɰɵ ɤɨɬɨɪɵɯ ɩɨɝɪɭɠɟɧɵ ɜ ɫɬɚɤɚɧɵ 410. 

 

Ɋɢɫɭɧɨɤ 8 - ɋɢɬɱɚɬɚɹ ɤɨɥɨɧɧɚ:ɚ – ɫɯɟɦɚ ɭɫɬɪɨɣɫɬɜɚ ɤɨɥɨɧɧɵ; ɛ – ɫɯɟɦɚ 

ɪɚɛɨɬɵ ɬɚɪɟɥɤɢ; 1 – ɤɨɪɩɭɫ; 2 – ɬɚɪɟɥɤɚ;    3 – ɩɟɪɟɥɢɜɧɚɹ ɬɪɭɛɚ; 4 – ɫɬɚɤɚɧ. 

 

Ƚɚɡ ɩɪɨɯɨɞɢɬ ɫɤɜɨɡɶ ɨɬɜɟɪɫɬɢɹ ɬɚɪɟɥɤɢ ɢ ɪɚɫɩɪɟɞɟɥɹɟɬɫɹ ɜ ɠɢɞɤɨɫɬɢ ɜ 

ɜɢɞɟ ɦɟɥɤɢɯ ɫɬɪɭɟɤ ɢ ɩɭɡɵɪɶɤɨɜ. ɉɪɢ ɫɥɢɲɤɨɦ ɦɚɥɨɣ ɫɤɨɪɨɫɬɢ ɝɚɡɚ 

ɠɢɞɤɨɫɬɶ ɦɨɠɟɬ ɩɪɨɫɚɱɢɜɚɬɶɫɹ (ɢɥɢ «ɩɪɨɜɚɥɢɜɚɬɶɫɹ») ɱɟɪɟɡ ɨɬɜɟɪɫɬɢɹ 

ɬɚɪɟɥɤɢ ɧɚ ɧɢɠɟɪɚɫɩɨɥɨɠɟɧɧɭɸ, ɱɬɨ ɞɨɥɠɧɨ ɩɪɢɜɟɫɬɢ ɤ ɫɭɳɟɫɬɜɟɧɧɨɦɭ 

ɫɧɢɠɟɧɢɸ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɦɚɫɫɨɩɟɪɟɞɚɱɢ. ɉɨɷɬɨɦɭ ɝɚɡ ɞɨɥɠɟɧ ɞɜɢɝɚɬɶɫɹ ɫ 

ɨɩɪɟɞɟɥɟɧɧɨɣ ɫɤɨɪɨɫɬɶɸ ɢ ɢɦɟɬɶ ɞɚɜɥɟɧɢɟ, ɞɨɫɬɚɬɨɱɧɨɟ ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ 

ɩɪɟɨɞɨɥɟɬɶ ɞɚɜɥɟɧɢɟ ɫɥɨɹ ɠɢɞɤɨɫɬɢ ɧɚ ɬɚɪɟɥɤɟ ɢ ɩɪɟɞɨɬɜɪɚɬɢɬɶ ɫɬɟɤɚɧɢɟ 

ɠɢɞɤɨɫɬɢ ɱɟɪɟɡ ɨɬɜɟɪɫɬɢɹ ɬɚɪɟɥɤɢ. 

ɋɢɬɱɚɬɵɟ ɬɚɪɟɥɤɢ ɨɬɥɢɱɚɸɬɫɹ ɩɪɨɫɬɨɬɨɣ ɭɫɬɪɨɣɫɬɜɚ, ɥɟɝɤɨɫɬɶɸ 

ɦɨɧɬɚɠɚ, ɨɫɦɨɬɪɚ ɢ ɪɟɦɨɧɬɚ. Ƚɢɞɪɚɜɥɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɷɬɢɯ ɬɚɪɟɥɨɤ 

ɧɟɜɟɥɢɤɨ. ɋɢɬɱɚɬɵɟ ɬɚɪɟɥɤɢ ɭɫɬɨɣɱɢɜɨ ɪɚɛɨɬɚɸɬ ɜ ɞɨɜɨɥɶɧɨ ɲɢɪɨɤɨɦ 

ɢɧɬɟɪɜɚɥɟ ɫɤɨɪɨɫɬɟɣ ɝɚɡɚ, ɩɪɢɱɟɦ ɜ ɨɩɪɟɞɟɥɟɧɧɨɦ ɞɢɚɩɚɡɨɧɟ ɧɚɝɪɭɡɨɤ ɩɨ ɝɚɡɭ 
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ɩɪɨɢɡɜɨɞɫɬɜɚ ɩɥɚɫɬɢɱɟɫɤɢɯ ɦɚɫɫ ɢ ɫɢɧɬɟɬɢɱɟɫɤɢɯ ɫɦɨɥ ɢ ɋɭɦɫɤɨɣ ɦɚɲɢɧɨɫɬɪɨɢɬɟɥɶɧɵɣ ɡɚɜɨɞ ɢɦ. Ɇ. ȼ. 
ɮɪɭɧɡɟ 
 



 

 

ɢ ɠɢɞɤɨɫɬɢ ɷɬɢ ɬɚɪɟɥɤɢ ɨɛɥɚɞɚɸɬ ɜɵɫɨɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɶɸ. ȼɦɟɫɬɟ ɫ ɬɟɦ 

ɫɢɬɱɚɬɵɟ ɬɚɪɟɥɤɢ ɱɭɜɫɬɜɢɬɟɥɶɧɵ ɤ ɡɚɝɪɹɡɧɟɧɢɹɦ ɢ ɨɫɚɞɤɚɦ, ɤɨɬɨɪɵɟ 

ɡɚɛɢɜɚɸɬ ɨɬɜɟɪɫɬɢɹ ɬɚɪɟɥɨɤ. ȼ ɫɥɭɱɚɟ ɜɧɟɡɚɩɧɨɝɨ ɩɪɟɤɪɚɳɟɧɢɹ ɩɨɫɬɭɩɥɟɧɢɹ 

ɝɚɡɚ ɢɥɢ ɡɧɚɱɢɬɟɥɶɧɨɝɨ ɫɧɢɠɟɧɢɹ ɟɝɨ ɞɚɜɥɟɧɢɹ ɫ ɫɢɬɱɚɬɵɯ ɬɚɪɟɥɨɤ ɫɥɢɜɚɟɬɫɹ 

ɜɫɹ ɠɢɞɤɨɫɬɶ ɢ ɞɥɹ ɜɨɡɨɛɧɨɜɥɟɧɢɹ ɩɪɨɰɟɫɫɚ ɬɪɟɛɭɟɬɫɹ ɜɧɨɜɶ ɡɚɩɭɫɤɚɬɶ 

ɤɨɥɨɧɧɭ. 

Ɋɚɡɧɨɜɢɞɧɨɫɬɶɸ ɚɛɫɨɪɛɟɪɨɜ ɫ ɫɢɬɱɚɬɵɦɢ ɬɚɪɟɥɤɚɦɢ ɹɜɥɹɸɬɫɹ ɬɚɤ 

ɧɚɡɵɜɚɟɦɵɟ ɩɟɧɧɵɟ ɚɛɫɨɪɛɟɪɵ, ɬɚɪɟɥɤɢ ɤɨɬɨɪɵɯ, ɤɚɤ ɭɤɚɡɵɜɚɥɨɫɶ, 

ɨɬɥɢɱɚɸɬɫɹ ɨɬ ɫɢɬɱɚɬɵɯ ɤɨɧɫɬɪɭɤɰɢɟɣ ɩɟɪɟɥɢɜɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ. ɉɪɢ 

ɨɞɢɧɚɤɨɜɨɦ ɱɢɫɥɟ ɬɚɪɟɥɨɤ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɩɟɧɧɵɯ ɚɩɩɚɪɚɬɨɜ ɜɵɲɟ, ɱɟɦ 

ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɚɛɫɨɪɛɟɪɨɜ ɫ ɫɢɬɱɚɬɵɦɢ ɬɚɪɟɥɤɚɦɢ. Ɉɞɧɚɤɨ ɜɫɥɟɞɫɬɜɢɟ 

ɛɨɥɶɲɨɣ ɜɵɫɨɬɵ ɩɟɧɵ ɧɚ ɬɚɪɟɥɤɚɯ ɝɢɞɪɚɜɥɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɩɟɧɧɵɯ 

ɚɛɫɨɪɛɟɪɨɜ ɡɧɚɱɢɬɟɥɶɧɨ, ɱɬɨ ɨɝɪɚɧɢɱɢɜɚɟɬ ɨɛɥɚɫɬɶ ɢɯ ɩɪɢɦɟɧɟɧɢɹ. 

Ʉɨɥɩɚɱɤɨɜɵɟ ɬɚɪɟɥɤɢ. Ɇɟɧɟɟ ɱɭɜɫɬɜɢɬɟɥɶɧɵ ɤ ɡɚɝɪɹɡɧɟɧɢɹɦ, ɱɟɦ 

ɤɨɥɨɧɧɵ ɫ ɫɢɬɱɚɬɵɦɢ ɬɚɪɟɥɤɚɦɢ, ɢ ɨɬɥɢɱɚɸɬɫɹ ɛɨɥɟɟ ɜɵɫɨɤɢɦ ɢɧɬɟɪɜɚɥɨɦ 

ɭɫɬɨɣɱɢɜɨɣ ɪɚɛɨɬɵ ɤɨɥɨɧɧɵ, ɫ ɤɨɥɩɚɱɤɨɜɵɦɢ ɬɚɪɟɥɤɚɦɢ (ɪɢɫ. 9) Ƚɚɡ ɧɚ 

ɬɚɪɟɥɤɭ 1 ɩɨɫɬɭɩɚɟɬ ɩɨ ɩɚɬɪɭɛɤɚɦ 2, ɪɚɡɛɢɜɚɹɫɶ ɡɚɬɟɦ ɩɪɨɪɟɡɹɦɢ ɤɨɥɩɚɱɤɚ 3 

ɧɚ ɛɨɥɶɲɨɟ ɱɢɫɥɨ ɨɬɞɟɥɶɧɵɯ ɫɬɪɭɣ. ɉɪɨɪɟɡɢ ɤɨɥɩɚɱɤɨɜ ɧɚɢɛɨɥɟɟ ɱɚɫɬɨ 

ɜɵɩɨɥɧɹɸɬɫɹ ɜ ɜɢɞɟ ɡɭɛɰɨɜ ɬɪɟɭɝɨɥɶɧɨɣ ɢɥɢ ɩɪɹɦɨɭɝɨɥɶɧɨɣ ɮɨɪɦɵ. Ⱦɚɥɟɟ 

ɝɚɡ ɩɪɨɯɨɞɢɬ ɱɟɪɟɡ ɫɥɨɣ ɠɢɞɤɨɫɬɢ, ɩɟɪɟɬɟɤɚɸɳɟɣ ɩɨ ɬɚɪɟɥɤɟ ɨɬ ɨɞɧɨɝɨ 

ɫɥɢɜɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ 4 ɤ ɞɪɭɝɨɦɭ. ɉɪɢ ɞɜɢɠɟɧɢɢ ɱɟɪɟɡ ɫɥɨɣ ɡɧɚɱɢɬɟɥɶɧɚɹ 

ɱɚɫɬɶ ɦɟɥɤɢɯ ɫɬɪɭɣ ɪɚɫɩɚɞɚɟɬɫɹ, ɢ ɝɚɡ ɪɚɫɩɪɟɞɟɥɹɟɬɫɹ ɠɢɞɤɨɫɬɢ ɜ ɜɢɞɟ 

ɩɭɡɵɪɶɤɨɜ. ɂɧɬɟɧɫɢɜɧɨɫɬɶ ɨɛɪɚɡɨɜɚɧɢɹ ɩɟɧɵ ɢ ɛɪɵɡɝ ɧɚ ɤɨɥɩɚɱɤɨɜɵɯ 

ɬɚɪɟɥɤɚɯ ɡɚɜɢɫɢɬ ɨɬ ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ ɝɚɡɚ ɢ ɝɥɭɛɢɧ ɩɨɝɪɭɠɟɧɢɹ ɤɨɥɩɚɱɤɚ ɜ 

ɠɢɞɤɨɫɬɶ11. 
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Ɋɢɫɭɧɨɤ 9 -  ɋɯɟɦɚ ɪɚɛɨɬɵ ɤɨɥɩɚɱɤɨɜɨɣ ɬɚɪɟɥɤɢ:1 – ɬɚɪɟɥɤɚ; 2 – ɝɚɡɨɜɵɟ 

ɩɚɬɪɭɛɤɢ; 3 – ɤɨɥɩɚɱɤɢ; 4 – ɫɥɢɜɧɵɟ ɬɪɭɛɤɢ. 

 

ɇɚ ɪɢɫɭɧɤɟ 10 ɩɨɤɚɡɚɧɚ ɫɯɟɦɚ ɪɚɛɨɬɵ ɤɨɥɩɚɱɤɚ ɩɪɢ ɧɟɩɨɥɧɨɦ (ɚ) ɢ 

ɩɨɥɧɨɦ (ɛ) ɨɬɤɪɵɬɢɢ ɩɪɨɪɟɡɟɣ, ɩɪɢɱɟɦ ɜ ɩɨɫɥɟɞɧɟɦ ɫɥɭɱɚɟ ɤɨɥɩɚɱɨɤ 

ɪɚɛɨɬɚɟɬ ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɨ. ɋɟɱɟɧɢɟ ɢ ɮɨɪɦɚ ɩɪɨɪɟɡɟɣ ɤɨɥɩɚɱɤɚ ɢɦɟɸɬ 

ɜɬɨɪɨɫɬɟɩɟɧɧɨɟ ɡɧɚɱɟɧɢɟ, ɧɨ ɠɟɥɚɬɟɥɶɧɨ ɭɫɬɪɨɣɫɬɜɨ ɭɡɤɢɯ ɩɪɨɪɟɡɟɣ, ɬɚɤ ɤɚɤ 

ɩɪɢ ɷɬɨɦ ɝɚɡ ɪɚɡɛɢɜɚɟɬɫɹ ɧɚ ɛɨɥɟɟ ɦɟɥɤɢɟ ɫɬɪɭɣɤɢ, ɱɬɨ ɫɩɨɫɨɛɫɬɜɭɟɬ 

ɭɜɟɥɢɱɟɧɢɸ ɩɨɜɟɪɯɧɨɫɬɢ ɫɨɩɪɢɤɨɫɧɨɜɟɧɢɹ ɮɚɡ. Ⱦɥɹ ɫɨɡɞɚɧɢɹ ɛɨɥɶɲɟɣ 

ɩɨɜɟɪɯɧɨɫɬɢ ɤɨɧɬɚɤɬɚ ɮɚɡ ɧɚ ɬɚɪɟɥɤɚɯ ɨɛɵɱɧɨ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɡɧɚɱɢɬɟɥɶɧɨɟ 

ɱɢɫɥɨ ɤɨɥɩɚɱɤɨɜ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɧɚ ɧɟɛɨɥɶɲɨɦ ɪɚɫɫɬɨɹɧɢɢ ɞɪɭɝ ɨɬ ɞɪɭɝɚ. 

 

Ɋɢɫɭɧɨɤ 10 - Ʉɨɥɩɚɱɤɨɜɵɟ ɬɚɪɟɥɤɢ ɫ ɪɚɡɥɢɱɧɵɦɢ ɩɟɪɟɥɢɜɚɦɢ ɠɢɞɤɨɫɬɢ:ɚ – 

ɪɚɞɢɚɥɶɧɵɣ ɩɟɪɟɥɢɜ; 1 – ɞɢɫɤ; 2 – ɩɪɨɤɥɚɞɤɚ; 3 – ɛɨɥɬɵ; 4 – ɨɩɨɪɧɵɟ ɤɨɥɶɰɚ; 

5 –ɤɨɥɩɚɱɤɢ; 6 – ɩɟɪɢɮɟɪɢɣɧɵɟ ɩɟɪɟɥɢɜɧɵɟ ɬɪɭɛɵ; 7 – ɰɟɧɬɪɥɶɧɚɹ ɫɥɢɜɧɚɹ 

ɬɪɭɛɤɚ; ɛ – ɞɢɚɦɟɬɪɚɥɶɧɵɣ ɩɟɪɟɥɢɜ; 1 – ɞɢɫɤ; 2 – ɨɩɨɪɧɵɣ ɥɢɫɬ; 3 – 



 

 

ɩɪɢɟɦɧɵɣ ɩɨɪɨɝ; 4 – ɫɥɢɜɧɨɣ ɩɨɪɨɝ; 5 –ɫɦɟɧɧɚɹ ɝɪɟɛɟɧɤɚ; 6 – ɩɟɪɟɝɨɪɨɞɤɚ; 7 

– ɤɨɥɩɚɱɤɢ.  

 

Ʉɨɥɩɚɱɤɨɜɵɟ ɬɚɪɟɥɤɢ ɢɡɝɨɬɨɜɥɹɸɬ ɫ ɪɚɞɢɚɥɶɧɵɦ ɢɥɢ ɞɢɚɦɟɬɪɚɥɶɧɵɦ 

ɩɟɪɟɥɢɜɚɦɢ ɠɢɞɤɨɫɬɢ. Ɍɚɪɟɥɤɚ ɫ ɪɚɞɢɚɥɶɧɵɦ ɩɟɪɟɥɢɜɨɦ ɠɢɞɤɨɫɬɢ (ɪɢɫ.10, ɚ) 

ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɬɚɥɶɧɨɣ ɞɢɫɤ 1, ɤɨɬɨɪɵɣ ɤɪɟɩɢɬɫɹ ɧɚ ɩɪɨɤɥɚɞɤɟ 2 

ɛɨɥɬɚɦɢ 3 ɤ ɨɩɨɪɧɨɦɭ ɤɨɥɶɰɭ 4. Ʉɨɥɩɚɱɤɢ 5 ɪɚɫɩɨɥɨɠɟɧɵ ɧɚ ɬɚɪɟɥɤɟ ɜ 

ɲɚɯɦɚɬɧɨɦ ɩɨɪɹɞɤɟ. ɀɢɞɤɨɫɬɶ ɩɟɪɟɥɢɜɚɟɬɫɹ ɧɚ ɥɟɠɚɳɭɸ ɧɢɠɟ ɬɚɪɟɥɤɭ ɩɨ 

ɩɟɪɢɮɟɪɢɣɧɵɦ ɫɥɢɜɧɵɦ ɬɪɭɛɤɚɦ 6, ɞɜɢɠɟɬɫɹ ɤ ɰɟɧɬɪɭ ɢ ɫɥɢɜɚɟɬɫɹ ɧɚ 

ɫɥɟɞɭɸɳɭɸ ɬɚɪɟɥɤɭ ɩɨ ɰɟɧɬɪɚɥɶɧɨɣ ɬɪɭɛɤɟ 7, ɡɚɬɟɦ ɫɧɨɜɚ ɬɟɱɟɬ ɤ ɩɟɪɢɮɟɪɢɢ 

ɢ ɬ. ɞ. 

Ɍɚɪɟɥɤɚ ɫ ɞɢɚɦɟɬɪɚɥɶɧɵɦ ɩɟɪɟɥɢɜɨɦ ɠɢɞɤɨɫɬɢ (ɪɢɫ.10, ɛ) ɩɪɟɞɫɬɚɜɥɹɟɬ 

ɫɨɛɨɣ ɫɪɟɡɚɧɧɵɣ ɫ ɞɜɭɯ ɫɬɨɪɨɧ ɞɢɫɤ 1, ɭɫɬɚɧɨɜɥɟɧɧɵɣ ɧɚ ɨɩɨɪɧɨɦ ɥɢɫɬɟ 2. ɋ 

ɨɞɧɨɣ ɫɬɨɪɨɧɵ ɬɚɪɟɥɤɚ ɨɝɪɚɧɢɱɟɧɚ ɩɪɢɟɦɧɵɦ ɩɨɪɨɝɨɦ 3, ɚ ɫ ɞɪɭɝɨɣ - 

ɫɥɢɜɧɵɦ ɩɨɪɨɝɨɦ 4 ɫɨ ɫɦɟɧɧɨɣ ɝɪɟɛɟɧɤɨɣ, ɩɪɢ ɩɨɦɨɳɢ ɤɨɬɨɪɨɣ 

ɪɟɝɭɥɢɪɭɟɬɫɹ ɭɪɨɜɟɧɶ ɠɢɞɤɨɫɬɢ ɧɚ ɬɚɪɟɥɤɟ. ȼ ɬɚɪɟɥɤɟ ɷɬɨɣ ɤɨɧɫɬɪɭɤɰɢɢ 

ɩɟɪɢɦɟɬɪ ɫɥɢɜɚ ɭɜɟɥɢɱɟɧ ɩɭɬɟɦ ɡɚɦɟɧɵ ɫɥɢɜɧɵɯ ɬɪɭɛɨɤ ɫɟɝɦɟɧɬɨɨɛɪɚɡɧɵɦɢ 

ɨɬɜɟɪɫɬɢɹɦɢ, ɨɝɪɚɧɢɱɟɧɧɵɦɢ ɩɟɪɟɝɨɪɨɞɤɚɦɢ, ɱɬɨ ɫɧɢɠɚɟɬ ɜɫɩɟɧɢɜɚɧɢɟ 

ɠɢɞɤɨɫɬɢ ɩɪɢ ɟɟ ɩɟɪɟɥɢɜɟ. 

Ʉɨɥɩɚɱɤɨɜɵɟ ɬɚɪɟɥɤɢ ɭɫɬɨɣɱɢɜɨ ɪɚɛɨɬɚɸ ɩɪɢ ɡɧɚɱɢɬɟɥɶɧɵɯ 

ɢɡɦɟɧɟɧɢɹɯ ɧɚɝɪɭɡɨɤ ɩɨ ɝɚɡɭ ɢ ɠɢɞɤɨɫɬɢ. Ʉ ɢɯ ɧɟɞɨɫɬɚɬɤɚɦ ɫɥɟɞɭɟɬ ɨɬɧɟɫɬɢ 

ɫɥɨɠɧɨɫɬɶ ɭɫɬɪɨɣɫɬɜɚ ɢ ɜɵɫɨɤɭɸ ɫɬɨɢɦɨɫɬɶ, ɧɢɡɤɢɟ ɩɪɟɞɟɥɶɧɵɟ ɧɚɝɪɭɡɤɢ ɩɨ 

ɝɚɡɭ, ɨɬɧɨɫɢɬɟɥɶɧɨ ɜɵɫɨɤɨɟ ɝɢɞɪɚɜɥɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ, ɬɪɭɞɧɨɫɬɶ 

ɨɱɢɫɬɤɢ. ɉɨɷɬɨɦɭ ɤɨɥɨɧɧɵ ɫ ɤɨɥɩɚɱɤɨɜɵɦɢ ɬɚɪɟɥɤɚɦɢ ɩɨɫɬɟɩɟɧɧɨ 

ɜɵɬɟɫɧɹɸɬɫɹ ɧɨɜɵɦɢ, ɛɨɥɟɟ ɩɪɨɝɪɟɫɫɢɜɧɵɦɢ ɤɨɧɫɬɪɭɤɰɢɹɦɢ ɬɚɪɟɥɶɱɚɬɵɯ 

ɚɩɩɚɪɚɬɨɜ. 

Ʉɥɚɩɚɧɧɵɟ ɢ ɛɚɥɥɚɫɬɧɵɟ ɬɚɪɟɥɤɢ. ɗɬɢ ɬɚɪɟɥɤɢ ɩɨɥɭɱɚɸɬ ɡɚ ɩɨɫɥɟɞɧɟɟ 

ɜɪɟɦɹ ɜɫɟ ɛɨɥɟɟ ɲɢɪɨɤɨɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ, ɨɫɨɛɟɧɧɨ ɞɥɹ ɪɚɛɨɬɵ ɜ ɭɫɥɨɜɢɹɯ 

ɡɧɚɱɢɬɟɥɶɧɨ ɦɟɧɹɸɳɢɯɫɹ ɫɤɨɪɨɫɬɟɣ ɝɚɡɚ. 



 

 

 

Ɋɢɫɭɧɨɤ 11 -  ɉɥɚɫɬɢɧɱɚɬɵɟ ɬɚɪɟɥɤɢ:1 – ɝɢɞɪɚɜɥɢɱɟɫɤɢɣ ɡɚɬɜɨɪ; 2 – 

ɩɟɪɟɥɢɜɧɚɹ ɩɟɪɟɝɨɪɨɞɤɚ; 3 – ɬɚɪɟɥɤɚ; 4—ɩɥɚɫɬɢɧɵ; 5 – ɫɥɢɜɧɨɣ ɤɚɪɦɚɧ. 

 

ɉɥɚɫɬɢɧɱɚɬɵɟ ɬɚɪɟɥɤɢ12. ɗɬɢ ɬɚɪɟɥɤɢ, ɜ ɨɬɥɢɱɢɟ ɨɬ ɬɚɪɟɥɨɤ, 

ɪɚɫɫɦɨɬɪɟɧɧɵɯ ɜɵɲɟ, ɪɚɛɨɬɚɸɬ ɩɪɢ ɨɞɧɨɧɚɩɪɚɜɥɟɧɧɨɦ ɞɜɢɠɟɧɢɢ ɮɚɡ, ɬ. ɟ. 

ɤɚɠɞɚɹ ɫɬɭɩɟɧɶ ɪɚɛɨɬɚɟɬ ɩɨ ɩɪɢɧɰɢɩɭ ɩɪɹɦɨɬɨɤɚ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɪɟɡɤɨ 

ɩɨɜɵɫɢɬɶ ɧɚɝɪɭɡɤɢ ɩɨ ɝɚɡɭ ɢ ɠɢɞɤɨɫɬɢ, ɜ ɬɨ ɜɪɟɦɹ ɤɚɤ ɤɨɥɨɧɧɚ ɜ ɰɟɥɨɦ 

ɪɚɛɨɬɚɟɬ ɫ ɩɪɨɬɢɜɨɬɨɤɨɦ ɮɚɡ. ȼ ɤɨɥɨɧɧɟ ɫ ɩɥɚɫɬɢɧɱɚɬɵɦɢ ɬɚɪɟɥɤɚɦɢ (ɪɢɫ.11) 

ɠɢɞɤɨɫɬɶ (ɞɜɢɠɟɧɢɟ ɤɨɬɨɪɨɣ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫɭɧɤɟ ɫɩɥɨɲɧɵɦɢ ɫɬɪɟɥɤɚɦɢ) 

ɩɨɫɬɭɩɚɟɬ ɫ ɜɵɲɟɥɟɠɚɳɟɣ ɬɚɪɟɥɤɢ ɜ ɝɢɞɪɚɜɥɢɱɟɫɤɢɣ ɡɚɬɜɨɪ ɢ ɱɟɪɟɡ 

ɩɟɪɟɥɢɜɧɭɸ ɩɟɪɟɝɨɪɨɞɤɭ 2 ɩɨɩɚɞɚɟɬ ɧɚ ɬɚɪɟɥɤɭ 5, ɫɨɫɬɨɹɳɭɸ ɢɡ ɪɹɞɚ 

ɧɚɤɥɨɧɧɵɯ ɩɥɚɫɬɢɧ 4. Ⱦɨɣɞɹ ɞɨ ɩɟɪɜɨɣ ɳɟɥɢ, ɨɛɪɚɡɨɜɚɧɧɨɣ ɧɚɤɥɨɧɧɵɦɢ 

ɩɥɚɫɬɢɧɚɦɢ ɠɢɞɤɨɫɬɶ ɜɫɬɪɟɱɚɟɬɫɹ ɫ ɝɚɡɨɦ (ɩɭɧɤɬɢɪɧɵɟ ɫɬɪɟɥɤɢ), ɤɨɬɨɪɵɣ ɫ 

ɛɨɥɶɲɨɣ ɫɤɨɪɨɫɬɶɸ (20-40 ɦ/ɫɟɤ) ɩɪɨɯɨɞɢɬ ɫɤɜɨɡɶ ɳɟɥɢ. ȼɫɥɟɞɫɬɜɢɟ 

ɧɟɛɨɥɶɲɨɝɨ ɭɝɥɚ ɧɚɤɥɨɧɚ ɩɥɚɫɬɢɧ ɝɚɡ ɜɵɯɨɞɢɬ ɧɚ ɬɚɪɟɥɤɭ ɜ ɧɚɩɪɚɜɥɟɧɢɢ, 

ɛɥɢɡɤɨɦ ɤ ɩɚɪɚɥɥɟɥɶɧɨɦɭ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɩɥɨɫɤɨɫɬɢ ɬɚɪɟɥɤɢ. ɉɪɢ ɷɬɨɦ 

ɩɪɨɢɫɯɨɞɢɬ ɷɠɟɤɬɢɪɨɜɚɧɢɟ ɠɢɞɤɨɫɬɢ, ɤɨɬɨɪɚɹ ɞɢɫɩɟɪɝɢɪɭɟɬɫɹ ɝɚɡɨɜɵɦ 

ɩɨɬɨɤɨɦ ɧɚ ɦɟɥɤɢɟ ɤɚɩɥɢ ɢ ɨɬɛɪɚɫɵɜɚɟɬɫɹ ɜɞɨɥɶ ɬɚɪɟɥɤɢ ɤ ɫɥɟɞɭɸɳɟɣ ɳɟɥɢ, 
                                                           
12ɇɨɦɟɪ ɩɚɬɟɧɬɚ: 298337Ⱥɜɬɨɪɵ: Ʌɭɝɨɜɨɣ, Ⱦɪɨɧɢɧ 
 

http://patents.su/patents/lugovojj
http://patents.su/patents/dronin


 

 

ɝɞɟ ɩɪɨɰɟɫɫ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɠɢɞɤɨɫɬɢ ɢ ɝɚɡɚ ɢɥɢ ɩɚɪɚ ɩɨɜɬɨɪɹɟɬɫɹ. ȼ 

ɪɟɡɭɥɶɬɚɬɟ ɠɢɞɤɨɫɬɶ ɫ ɛɨɥɶɲɨɣ ɫɤɨɪɨɫɬɶɸ ɞɜɢɠɟɬɫɹ ɜɞɨɥɶ ɬɚɪɟɥɤɢ ɨɬ 

ɩɟɪɟɥɢɜɧɨɣ ɩɟɪɟɝɨɪɨɞɤɢ 2 ɤ ɫɥɢɜɧɨɦɭ ɤɚɪɦɚɧɭ 5. ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɧɟɬ 

ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɜ ɭɫɬɚɧɨɜɤɟ ɩɟɪɟɥɢɜɧɨɝɨ ɩɨɪɨɝɚ ɭ ɤɚɪɦɚɧɚ 5, ɱɬɨ ɭɦɟɧɶɲɚɟɬ 

ɨɛɳɟɟ ɝɢɞɪɚɜɥɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɚɪɟɥɤɢ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɥɚɫɬɢɧɱɚɬɵɟ ɬɚɪɟɥɤɢ ɪɚɛɨɬɚɸɬ ɬɚɤ, ɱɬɨ ɜ ɨɬɥɢɱɢɟ ɨɬ 

ɬɚɪɟɥɨɤ ɞɪɭɝɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɠɢɞɤɨɫɬɶ ɹɜɥɹɟɬɫɹ ɞɢɫɩɟɪɫɧɨɣ ɮɚɡɨɣ, ɚ ɝɚɡ - 

ɫɩɥɨɲɧɨɣ, ɢ ɤɨɧɬɚɤɬɢɪɨɜɚɧɢɟ ɠɢɞɤɨɫɬɢ ɢ ɝɚɡɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧɚ 

ɩɨɜɟɪɯɧɨɫɬɢ ɤɚɩɟɥɶ ɢ ɛɪɵɡɝ. Ɉɩɢɫɚɧɧɵɣ ɝɢɞɪɨɞɢɧɚɦɢɱɟɫɤɢɣ ɪɟɠɢɦ ɝɚɡɨ-

ɠɢɞɤɨɫɬɧɨɣ ɞɢɫɩɟɪɫɧɨɣ ɫɢɫɬɟɦɵ ɧɚ ɤɨɧɬɚɤɬɧɨɣ ɬɚɪɟɥɤɟ ɦɨɠɟɬ ɛɵɬɶ 

ɨɩɪɟɞɟɥɟɧ ɤɚɤ ɤɚɩɟɥɶɧɵɣ ɢɥɢ ɤɚɩɟɥɶɧɨ-ɛɪɵɡɝɨɜɨɣ. ɗɬɨɬ ɪɟɠɢɦ ɩɨɡɜɨɥɹɟɬ 

ɪɟɡɤɨ ɩɨɜɵɫɢɬɶ ɧɚɝɪɭɡɤɢ ɩɨ ɠɢɞɤɨɫɬɢ ɢ ɝɚɡɭ ɜ ɤɨɥɨɧɧɚɯ ɫ ɩɥɚɫɬɢɧɱɚɬɵɦɢ 

ɬɚɪɟɥɤɚɦɢ. 

ɉɨɦɢɦɨ ɪɚɛɨɬɵ ɩɥɚɫɬɢɧɱɚɬɵɯ ɬɚɪɟɥɨɤ ɜ ɢɧɬɟɧɫɢɜɧɨɦ ɤɚɩɟɥɶɧɨɦ 

ɪɟɠɢɦɟ ɤ ɱɢɫɥɭ ɢɯ ɞɨɫɬɨɢɧɫɬɜ ɨɬɧɨɫɹɬɫɹ: ɧɢɡɤɨɟ ɝɢɞɪɚɜɥɢɱɟɫɤɨɟ 

ɫɨɩɪɨɬɢɜɥɟɧɢɟ, ɜɨɡɦɨɠɧɨɫɬɶ ɪɚɛɨɬɵ ɫ ɡɚɝɪɹɡɧɟɧɧɵɦɢ ɠɢɞɤɨɫɬɹɦɢ, ɧɢɡɤɢɣ 

ɪɚɫɯɨɞ ɦɟɬɚɥɥɚ ɩɪɢ ɢɯ ɢɡɝɨɬɨɜɥɟɧɢɢ. ɇɚ ɬɚɪɟɥɤɚɯ ɷɬɨɝɨ ɬɢɩɚ ɭɦɟɧɶɲɚɟɬɫɹ 

ɩɪɨɞɨɥɶɧɨɟ ɩɟɪɟɦɟɲɢɜɚɧɢɟ ɠɢɞɤɨɫɬɢ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɭɜɟɥɢɱɟɧɢɸ 

ɞɜɢɠɭɳɟɣ ɫɢɥɵ ɦɚɫɫɨɩɟɪɟɞɚɱɢ. ɇɟɞɨɫɬɚɬɤɚɦɢ ɩɥɚɫɬɢɧɱɚɬɵɯ ɬɚɪɟɥɨɤ 

ɹɜɥɹɸɬɫɹ: ɬɪɭɞɧɨɫɬɶ ɨɬɜɨɞɚ ɢ ɩɨɞɜɨɞɚ ɬɟɩɥɚ, ɫɧɢɠɟɧɢɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɢ 

ɧɟɛɨɥɶɲɢɯ ɪɚɫɯɨɞɚɯ ɠɢɞɤɨɫɬɢ.  



 

 

 

Ɋɢɫɭɧɨɤ 12 -  Ʉɨɥɨɧɧɚ ɫ ɬɚɪɟɥɤɚɦɢ ɛɟɡ ɫɥɢɜɧɵɯ ɭɫɬɪɨɣɫɬɜ:1 – ɤɨɥɨɧɧɚ; 2 – 

ɬɚɪɟɥɤɚ; 3 – ɪɚɫɩɪɟɞɟɥɢɬɟɥɶ ɠɢɞɤɨɫɬɢ. 

 

Ʉɨɥɨɧɧɵ ɫ ɬɚɪɟɥɤɚɦɢ ɛɟɡ ɫɥɢɜɧɵɯ ɭɫɬɪɨɣɫɬɜ (ɪɢɫ.12)13. ȼ ɬɚɪɟɥɤɟ ɛɟɡ 

ɫɥɢɜɧɵɯ ɭɫɬɪɨɣɫɬɜ ɝɚɡ ɢ ɠɢɞɤɨɫɬɶ ɩɪɨɯɨɞɹɬ ɱɟɪɟɡ ɨɞɧɢ ɢ ɬɟ ɠɟ ɨɬɜɟɪɫɬɢɹ 

ɢɥɢ ɳɟɥɢ. ɇɚ ɬɚɪɟɥɤɟ ɨɞɧɨɜɪɟɦɟɧɧɨ ɫ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟɦ ɠɢɞɤɨɫɬɢ ɢ ɝɚɡɚ 

ɩɭɬɟɦ ɛɚɪɛɨɬɚɠɚ ɩɪɨɢɫɯɨɞɢɬ ɫɬɨɤ ɱɚɫɬɢ ɠɢɞɤɨɫɬɢ ɧɚ ɧɢɠɟɪɚɫɩɨɥɨɠɟɧɧɭɸ 

ɬɚɪɟɥɤɭ – «ɩɪɨɜɚɥɢɜɚɧɢɟ» ɠɢɞɤɨɫɬɢ. ɉɨɷɬɨɦɭ ɬɚɪɟɥɤɢ ɬɚɤɨɝɨ ɬɢɩɚ ɨɛɵɱɧɨ 

ɧɚɡɵɜɚɸɬ ɩɪɨɜɚɥɶɧɵɦɢ. Ʉ ɧɢɦ ɨɬɧɨɫɹɬɫɹ ɞɵɪɱɚɬɵɟ, ɪɟɲɟɬɱɚɬɵɟ, ɬɪɭɛɱɚɬɵɟ 

ɢ ɜɨɥɧɢɫɬɵɟ ɬɚɪɟɥɤɢ. 

Ⱦɵɪɱɚɬɵɟ ɬɚɪɟɥɤɢ ɚɧɚɥɨɝɢɱɧɵ ɩɨ ɭɫɬɪɨɣɫɬɜɭ ɫɢɬɱɚɬɵɦ ɬɚɪɟɥɤɚɦ ɢ 

ɨɬɥɢɱɚɸɬɫɹ ɨɬ ɩɨɫɥɟɞɧɢɯ ɥɢɲɶ ɨɬɫɭɬɫɬɜɢɟɦ ɫɥɢɜɧɵɯ ɭɫɬɪɨɣɫɬɜ. Ⱦɢɚɦɟɬɪ 

ɨɬɜɟɪɫɬɢɣ ɜ ɷɬɢɯ ɬɚɪɟɥɤɚɯ ɪɚɜɟɧ 4-10 ɦɦ, ɚ ɫɭɦɦɚɪɧɚɹ ɩɥɨɳɚɞɶ ɫɟɱɟɧɢɹ ɜɫɟɯ 

ɨɬɜɟɪɫɬɢɣ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɫɟɱɟɧɢɸ ɤɨɥɨɧɧɵ ɫɨɫɬɚɜɥɹɟɬ 10-25%. 

 
                                                           
13Ʉɚɫɚɬɤɢɧ Ⱥ.Ƚ. «Ɉɫɧɨɜɧɵɟ ɩɪɨɰɟɫɫɵ ɢ ɚɩɩɚɪɚɬɵ ɯɢɦɢɱɟɫɤɨɣ ɬɟɯɧɨɥɨɝɢɢ»; ɢɡɞ. «ɏɢɦɢɹ», Ɇ., 1971. 



 

 

Ɋɢɫɭɧɨɤ 13 -  ɉɪɨɜɚɥɶɧɵɟ ɬɚɪɟɥɤɢ:ɚ – ɞɵɪɱɚɬɚɹ; ɛ – ɪɟɲɟɬɱɚɬɚɹ; 1 – ɬɚɪɟɥɤɚ; 

2 – ɨɬɜɟɪɫɬɢɹ; 3 – ɳɟɥɢ. 

 

Ɋɟɲɟɬɱɚɬɵɟ ɬɚɪɟɥɤɢ (ɪɢɫ.13) ɢɦɟɸɬ ɨɬɜɟɪɫɬɢɹ ɜ ɜɢɞɟ ɜɵɮɪɟɡɟɪɨɜɚɧɧɵɯ 

ɢɥɢ ɜɵɲɬɚɦɩɨɜɚɧɧɵɯ ɳɟɥɟɣ ɲɢɪɢɧɨɣ 3-8 ɦɦ14. 

Ɍɪɭɛɱɚɬɵɟ ɬɚɪɟɥɤɢ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɱɚɳɟ ɜɫɟɝɨ ɪɟɲɟɬɤɢ, 

ɨɛɪɚɡɨɜɚɧɧɵɟ ɢɡ ɪɹɞɚ ɬɪɭɛ.ɩɪɢɫɨɟɞɢɧɟɧɧɵɯ ɤ ɤɨɥɥɟɤɬɨɪɭ. 

ȼɨɥɧɢɫɬɵɟ ɬɚɪɟɥɤɢ - ɝɨɮɪɢɪɨɜɚɧɧɵɟ ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɥɢɫɬɵ ɫ 

ɨɬɜɟɪɫɬɢɹɦɢ 4-8 ɦɦ. 

Ⱦɵɪɱɚɬɵɟ ɢ ɪɟɲɟɬɱɚɬɵɟ ɩɪɨɜɚɥɶɧɵɟ ɬɚɪɟɥɤɢ ɨɬɥɢɱɚɸɬɫɹ ɩɪɨɫɬɨɬɨɣ 

ɤɨɧɫɬɪɭɤɰɢɢ, ɧɢɡɤɨɣ ɫɬɨɢɦɨɫɬɶɸ ɢɡɝɨɬɨɜɥɟɧɢɹ ɢ ɦɨɧɬɚɠɚ, ɫɪɚɜɧɢɬɟɥɶɧɨ 

ɧɟɛɨɥɶɲɢɦ ɝɢɞɪɚɜɥɢɱɟɫɤɢɦ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ. 

Ʉ ɞɨɫɬɨɢɧɫɬɜɭ ɬɪɭɛɱɚɬɵɯ ɩɪɨɜɚɥɶɧɵɯ ɬɚɪɟɥɨɤ ɨɬɧɨɫɢɬɫɹ ɥɟɝɤɨɫɬɶ 

ɨɬɜɨɞɚ ɬɟɩɥɚ ɨɬ ɛɚɪɛɨɬɚɠɧɨɝɨ ɫɥɨɹ ɧɚ ɬɚɪɟɥɤɟ ɩɭɬɟɦ ɩɪɨɩɭɫɤɚɧɢɹ 

ɨɯɥɚɠɞɚɸɳɟɝɨ ɚɝɟɧɬɚ ɩɨ ɬɪɭɛɚɦ, ɢɡ ɤɨɬɨɪɵɯ ɫɨɫɬɨɢɬ ɬɚɪɟɥɤɚ. Ɉɞɧɚɤɨ ɷɬɢ 

ɬɚɪɟɥɤɢ ɜ ɫɪɚɜɧɟɧɢɢ ɫ ɞɵɪɱɚɬɵɦɢ ɢ ɪɟɲɟɬɱɚɬɵɦɢ ɡɧɚɱɢɬɟɥɶɧɨ ɫɥɨɠɧɟɟ ɩɨ 

ɭɫɬɪɨɣɫɬɜɭ ɢ ɦɨɧɬɚɠɭ. 

Ɉɫɧɨɜɧɨɣ ɧɟɞɨɫɬɚɬɨɤ ɤɨɥɨɧɧ ɫ ɞɵɪɱɚɬɵɦɢ, ɪɟɲɟɬɱɚɬɵɦɢ ɢ 

ɬɪɭɛɱɚɬɵɦɢ ɩɪɨɜɚɥɶɧɵɦɢ ɬɚɪɟɥɤɚɦɢ - ɧɟɛɨɥɶɲɨɣ ɢɧɬɟɪɜɚɥ ɢɡɦɟɧɟɧɢɹ 

ɫɤɨɪɨɫɬɟɣ ɝɚɡɚ ɢ ɠɢɞɤɨɫɬɢ, ɜ ɩɪɟɞɟɥɚɯ ɤɨɬɨɪɨɝɨ ɩɨɞɞɟɪɠɢɜɚɟɬɫɹ ɭɫɬɨɣɱɢɜɚɹ 

ɢ ɷɮɮɟɤɬɢɜɧɚɹ  ɢɯ ɪɚɛɨɬɚ. 

ȼ ɛɨɥɟɟ ɲɢɪɨɤɨɦ ɞɢɚɩɚɡɨɧɟ ɧɚɝɪɭɡɨɤ ɪɚɛɨɬɚɸɬ ɜɨɥɧɢɫɬɵɟ ɩɪɨɜɚɥɶɧɵɟ 

ɬɚɪɟɥɤɢ. Ɉɞɧɚɤɨ ɷɬɢ ɬɚɪɟɥɤɢ ɫɥɨɠɧɟɟ, ɱɟɦ ɞɵɪɱɚɬɵɟ ɢ ɪɟɲɟɬɱɚɬɵɟ 

ɩɪɨɜɚɥɶɧɵɟ ɬɚɪɟɥɤɢ ɩɨ ɭɫɬɪɨɣɫɬɜɭ ɢ ɦɨɧɬɚɠɭ. 

Ɋɚɫɩɵɥɢɜɚɸɳɢɟ ɚɛɫɨɪɛɟɪɵ. 

ȼ ɚɛɫɨɪɛɟɪɚɯ ɷɬɨɝɨ ɬɢɩɚ ɬɟɫɧɵɣ ɤɨɧɬɚɤɬ ɦɟɠɞɭ ɮɚɡɚɦɢ ɞɨɫɬɢɝɚɟɬɫɹ 

ɩɭɬɟɦ ɪɚɫɩɵɥɢɜɚɧɢɹ ɢɥɢ ɪɚɡɛɪɵɡɝɢɜɚɧɢɹ ɪɚɡɥɢɱɧɵɦɢ ɫɩɨɫɨɛɚɦɢ ɠɢɞɤɨɫɬɢ ɜ 

ɝɚɡɨɜɨɦ ɩɨɬɨɤɟ. 
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ɉɨɥɵɣ  ɪɚɫɩɵɥɢɜɚɸɳɢɣ ɚɛɫɨɪɛɟɪ (ɪɢɫ.14) ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ 

ɤɨɥɨɧɧɭ, ɜ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɤɨɪɩɭɫɚ 1 ɤɨɬɨɪɨɣ ɢɦɟɸɬɫɹ ɮɨɪɫɭɧɤɢ 2 ɞɥɹ 

ɪɚɫɩɵɥɢɜɚɧɢɹ ɠɢɞɤɨɫɬɢ (ɝɥɚɜɧɵɦ ɨɛɪɚɡɨɦ ɦɟɯɚɧɢɱɟɫɤɢɟ). ȼ 

ɪɚɫɩɵɥɢɜɚɸɳɢɯ ɚɛɫɨɪɛɟɪɚɯ ɨɛɴɟɦɧɵɟ ɤɨɷɮɮɢɰɢɟɧɬɵ ɦɚɫɫɨɩɟɪɟɞɚɱɢ ɛɵɫɬɪɨ 

ɫɧɢɠɚɸɬɫɹ ɩɨ ɦɟɪɟ ɭɞɚɥɟɧɢɹ ɨɬ ɮɨɪɫɭɧɨɤ ɜɫɥɟɞɫɬɜɢɟ ɤɨɚɥɟɫɰɟɧɰɢɢ ɤɚɩɟɥɶ ɢ 

ɭɦɟɧɶɲɟɧɢɹ ɩɨɜɟɪɯɧɨɫɬɢ ɮɚɡɨɜɨɝɨ ɤɨɧɬɚɤɬɚ. ɉɨɷɬɨɦɭ ɨɪɨɫɢɬɟɥɢ (ɮɨɪɫɭɧɤɢ) 

ɜ ɷɬɢɯ ɚɩɩɚɪɚɬɚɯ ɨɛɵɱɧɨ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɧɚ ɧɟɫɤɨɥɶɤɢɯ ɭɪɨɜɧɹɯ15. 

 

Ɋɢɫɭɧɨɤ 14 – ɉɨɥɵɣ ɪɚɫɩɵɥɢɜɚɸɳɢɣ ɚɛɫɨɪɛɟɪ: 1 – ɤɨɥɨɧɚ; 2 – ɮɨɪɫɭɧɤɢ.  

 

Ʉ ɞɨɫɬɨɢɧɫɬɜɚɦ ɩɨɥɵɯ ɪɚɫɩɵɥɢɜɚɸɳɢɯ ɚɛɫɨɪɛɟɪɨɜ ɨɬɧɨɫɹɬɫɹ: 

ɩɪɨɫɬɨɬɚ ɭɫɬɪɨɣɫɬɜɚ, ɧɢɡɤɨɟ ɝɢɞɪɚɜɥɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ, ɜɨɡɦɨɠɧɨɫɬɶ 

ɪɚɛɨɬɵ ɫ ɡɚɝɪɹɡɧɟɧɧɵɦɢ ɝɚɡɚɦɢ, ɥɟɝɤɨɫɬɶ ɨɫɦɨɬɪɚ, ɨɱɢɫɬɤɢ ɢ ɪɟɦɨɧɬɚ. 

ɇɟɞɨɫɬɚɬɤɢ ɷɬɢɯ ɚɩɩɚɪɚɬɨɜ: ɧɟɜɵɫɨɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ, ɡɧɚɱɢɬɟɥɶɧɵɣ ɪɚɫɯɨɞ 

ɷɧɟɪɝɢɢ ɧɚ ɪɚɫɩɵɥɢɜɚɧɢɟ ɠɢɞɤɨɫɬɢ, ɬɪɭɞɧɨɫɬɶ ɪɚɛɨɬɵ ɫ ɡɚɝɪɹɡɧɟɧɧɵɦɢ 

ɠɢɞɤɨɫɬɹɦɢ, ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɩɨɞɚɱɢ ɛɨɥɶɲɢɯ ɤɨɥɢɱɟɫɬɜ ɚɛɫɨɪɛɟɧɬɚ ɞɥɹ 

ɭɜɟɥɢɱɟɧɢɹ ɤɨɥɢɱɟɫɬɜɚ ɤɚɩɟɥɶ ɢ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ - ɩɨɜɟɪɯɧɨɫɬɢ ɤɨɧɬɚɤɬɚ ɮɚɡ, 

ɧɢɡɤɢɟ ɞɨɩɭɫɬɢɦɵɟ ɫɤɨɪɨɫɬɢ ɝɚɡɚ, ɡɧɚɱɟɧɢɹ ɤɨɬɨɪɵɯ ɨɝɪɚɧɢɱɟɧɵ ɭɧɨɫɨɦ 

ɤɚɩɟɥɶ ɠɢɞɤɨɫɬɢ. 

Ɋɚɫɩɵɥɢɜɚɸɳɢɟ ɚɛɫɨɪɛɟɪɵ ɩɪɢɦɟɧɹɸɬɫɹ ɝɥɚɜɧɵɦ ɨɛɪɚɡɨɦ ɞɥɹ 

ɩɨɝɥɨɳɟɧɢɹ ɯɨɪɨɲɨ ɪɚɫɬɜɨɪɢɦɵɯ ɝɚɡɨɜ, ɬɚɤ ɤɚɤ ɜɫɥɟɞɫɬɜɢɟ ɜɵɫɨɤɨɣ 
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ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɫɤɨɪɨɫɬɢ ɮɚɡ ɢ ɬɭɪɛɭɥɢɡɚɰɢɢ ɝɚɡɨɜɨɝɨ ɩɨɬɨɤɚ ɤɨɷɮɮɢɰɢɟɧɬɵ 

ɦɚɫɫɨɨɬɞɚɱɢ ɜ ɝɚɡɨɜɨɣ ɮɚɡɟ ɜ ɷɬɢɯ ɚɩɩɚɪɚɬɚɯ ɞɨɫɬɚɬɨɱɧɨ ɜɵɫɨɤɢ. 

ɇɚ ɪɢɫɭɧɤɟ 15 ɩɪɟɞɫɬɚɜɥɟɧɚ ɫɯɟɦɚ ɪɨɬɨɪɧɨɝɨ ɰɟɧɬɪɨɛɟɠɧɨɝɨ 

ɚɛɫɨɪɛɟɪɚ. ȼ ɷɬɨɦ ɚɩɩɚɪɚɬɟ ɜɪɚɳɚɸɳɢɟɫɹ ɬɚɪɟɥɤɢ 1, ɭɤɪɟɩɥɟɧɧɵɟ ɧɚ ɜɚɥɭ, 

ɱɟɪɟɞɭɸɬɫɹ ɫ ɧɟɩɨɞɜɢɠɧɵɦɢ ɬɚɪɟɥɤɚɦɢ 2, ɤɨɬɨɪɵɟ ɤɪɟɩɹɬɫɹ ɤ ɤɨɪɩɭɫɭ 

ɤɨɥɨɧɧɵ. Ɍɚɪɟɥɤɢ 1 ɫɧɚɛɠɟɧɵ ɤɨɥɶɰɟɜɵɦɢ ɜɟɪɬɢɤɚɥɶɧɵɦɢ ɪɟɛɪɚɦɢ 3, ɚ 

ɬɚɪɟɥɤɢ 2 – ɤɨɚɤɫɢɚɥɶɧɵɦɢ ɪɟɛɪɚɦɢ16. ɉɪɢ ɬɚɤɨɦ ɭɫɬɪɨɣɫɬɜɟ ɦɟɠɞɭ 

ɜɪɚɳɚɸɳɢɦɢɫɹ ɢ ɧɟɩɨɞɜɢɠɧɵɦɢ ɬɚɪɟɥɤɚɦɢ ɨɛɪɚɡɭɸɬɫɹ ɤɨɥɶɰɟɜɵɟ ɤɚɧɚɥɵ. 

ɀɢɞɤɨɫɬɶ ɩɨɫɬɭɩɚɟɬ ɜ ɰɟɧɬɪɚɥɶɧɭɸ ɱɚɫɬɶ ɤɨɥɨɧɧɵ ɢ ɩɨɞ ɞɟɣɫɬɜɢɟɦ 

ɰɟɧɬɪɨɛɟɠɧɨɣ ɫɢɥɵ ɪɚɡɛɪɵɡɝɢɜɚɟɬɫɹ ɤɪɨɦɤɨɣ ɜɪɚɳɚɸɳɟɝɨɫɹ ɪɟɛɪɚ. Ʉɚɩɥɢ 

ɩɪɨɥɟɬɚɸɬ ɩɪɨɫɬɪɚɧɫɬɜɨ, ɡɚɩɨɥɧɟɧɧɨɟ ɝɚɡɨɦ, ɢ ɭɞɚɪɹɸɬɫɹ ɨ ɫɬɟɧɤɭ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɪɟɛɪɚ ɧɟɩɨɞɜɢɠɧɨɣ ɬɚɪɟɥɤɢ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɢ 

ɞɜɢɠɟɧɢɢ ɠɢɞɤɨɫɬɢ ɨɬ ɰɟɧɬɪɚ ɤ ɩɟɪɢɮɟɪɢɢ ɬɚɪɟɥɤɢ ɩɪɨɢɫɯɨɞɢɬ 

ɦɧɨɝɨɤɪɚɬɧɨɟ ɤɨɧɬɚɤɬɢɪɨɜɚɧɢɟ ɮɚɡ. 

 

Ɋɢɫɭɧɨɤ 15 -  Ɋɨɬɨɪɧɵɣ ɰɟɧɬɪɨɛɟɠɧɵɣ ɚɛɫɨɪɛɟɪ:1 – ɜɪɚɳɚɸɳɢɟɫɹ ɬɚɪɟɥɤɢ; 2 

– ɧɟɩɨɞɜɢɠɧɵɟ ɬɚɪɟɥɤɢ; 3 – ɤɨɥɶɰɟɜɵɟ ɪɟɛɪɚ. 

1.4. ɉɪɢɦɟɧяɟɦɵɟ ɚɛɫɨɪɛɟɧɬɵ 

 

Ⱦɥɹ ɨɱɢɫɬɤɢ ɩɪɢɪɨɞɧɵɯ ɝɚɡɨɜ, ɜɤɥɸɱɚɹ ɧɟɮɬɹɧɵɟ (ɩɨɩɭɬɧɵɟ), ɢ 

ɧɟɮɬɟɡɚɜɨɞɫɤɢɯ ɝɚɡɨɜ ɨɬ ɫɟɪɨɜɨɞɨɪɨɞɚ ɢ ɞɢɨɤɫɢɞɚ ɭɝɥɟɪɨɞɚ ɲɢɪɨɤɨɟ 

ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɧɚɲɥɢ ɯɟɦɨɫɨɪɛɰɢɨɧɧɵɟ ɫɩɨɫɨɛɵ, ɜɚɠɧɟɣɲɢɦɢ ɢɡ ɤɨɬɨɪɵɯ 
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ɹɜɥɹɸɬɫɹ ɚɦɢɧɨɜɵɟ. ɇɚɡɜɚɧɢɹ ɷɬɢɯ ɩɪɨɰɟɫɫɨɜ, ɫɜɹɡɚɧɵ ɫ ɚɦɢɧɨɦ, 

ɩɪɢɦɟɧɹɟɦɵɦ ɜ ɤɚɱɟɫɬɜɟ ɨɫɧɨɜɧɨɝɨ ɤɨɦɩɨɧɟɧɬɚ ɩɨɝɥɨɬɢɬɟɥɶɧɨɝɨ ɪɚɫɬɜɨɪɚ 

ɚɛɫɨɪɛɟɧɬɚ: ɆɗȺ - ɫɩɨɫɨɛ; ȾɗȺ – ɫɩɨɫɨɛ ɢ ɞɪ. Ʉɚɠɞɵɣ ɢɡ ɷɬɢɯ ɫɩɨɫɨɛɨɜ 

ɨɛɥɚɞɚɟɬ ɨɩɪɟɞɟɥɟɧɧɵɦɢ ɞɨɫɬɨɢɧɫɬɜɚɦɢ, ɩɪɟɢɦɭɳɟɫɬɜɚɦɢ, ɢ, ɤɨɧɟɱɧɨ, 

ɧɟɞɨɫɬɚɬɤɚɦɢ.  

ȼ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɜɵɛɨɪ ɦɟɬɨɞɚ ɡɧɚɱɢɬɟɥɶɧɭɸ ɪɨɥɶ ɢɝɪɚɟɬ 

ɞɨɫɬɭɩɧɨɫɬɶ ɚɦɢɧɚ. ȼɵɛɨɪ ɪɚɫɬɜɨɪɢɬɟɥɹ ɡɚɜɢɫɢɬ ɨɬ ɬɪɟɛɭɟɦɨɣ ɫɬɟɩɟɧɢ 

ɨɱɢɫɬɤɢ ɝɚɡɚ, ɧɚɱɚɥɶɧɨɝɨ ɫɨɞɟɪɠɚɧɢɹ ɩɪɢɦɟɫɟɣ, ɧɟɛɯɨɞɢɦɵɯ ɬɟɯɧɢɤɨ-

ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɩɪɨɰɟɫɫɚ. ɉɪɢ ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ ɫ ɤɢɫɥɵɦɢ 

ɤɨɦɩɨɧɟɧɬɚɦɢ ɝɚɡɚ ɷɬɚɧɨɥɚɦɢɧɵ ɨɛɪɚɡɭɸɬ ɯɢɦɢɱɟɫɤɢɟ ɫɨɟɞɢɧɟɧɢɹ, ɥɟɝɤɨ 

ɪɚɫɩɚɞɚɸɳɢɟɫɹ ɧɚ ɢɫɯɨɞɧɵɟ ɤɨɦɩɨɧɟɧɬɵ ɩɪɢ ɩɨɜɵɲɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ ɢ 

ɫɧɢɠɟɧɢɢ ɞɚɜɥɟɧɢɹ. 

Ɂɚɤɥɸɱɢɬɟɥɶɧɵɣ ɜɵɜɨɞ ɨ ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ ɩɪɢɦɟɧɟɧɢɹ ɬɨɝɨ ɢɥɢ 

ɢɧɨɝɨ ɦɟɬɨɞɚ ɞɟɥɚɟɬɫɹ ɧɚ ɨɫɧɨɜɟ ɚɧɚɥɢɡɚ ɢ ɫɪɚɜɧɟɧɢɹ ɟɝɨ ɫ ɫɭɳɟɫɬɜɭɸɳɢɦɢ 

ɫɩɨɫɨɛɚɦɢ. 

ɆɗȺ – ɫɩɨɫɨɛ. ȼ ɆɗȺ- ɫɩɨɫɨɛɟ ɯɟɦɨɫɨɪɛɟɧɬɨɦ ɹɜɥɹɟɬɫɹ 

ɦɨɧɨɷɬɚɧɨɥɚɦɢɧ ɜ ɜɨɞɧɨɦ ɪɚɫɬɜɨɪɟ ɫ ɤɨɧɰɟɧɬɪɚɰɢɟɣ 15-30%. ȼɵɫɨɤɢɟ 

ɤɨɧɰɟɧɬɪɚɰɢɢ ɆɗȺ ɦɨɝɭɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɵ ɬɨɥɶɤɨ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ 

ɜɵɫɨɤɨɷɮɮɟɤɬɢɜɧɵɯ ɢɧɝɢɛɢɬɨɪɨɜ ɤɨɪɪɨɡɢɢ. Ɋɟɚɤɰɢɹ ɆɗȺ ɫ ɫɟɪɨɜɨɞɨɪɨɞɨɦ, 

ɞɢɨɤɫɢɞɨɦ ɭɝɥɟɪɨɞɚ ɩɪɨɬɟɤɚɟɬ ɩɨ ɫɯɟɦɟ: 
 

HO—CH2—CH2—NH2 + H2O  (HO—CH2—NH3)
++ OH- 

ɇ2S + H2O  HS- + H3O
+ 

(HO—CH2--CH2—NH3)
+ + HS- (HO--CH2—CH2—NH3)

+HS- 

(HO—CH2--CH2—NH3)
+ + HCO3

- (HO--CH2—CH2—NH3)
+HCO3

- 

CO2 + 2H2O  HCO3
- + H3O

+ 

 

Ɋɟɚɤɰɢɹ ɫ ɇ2S ɩɪɚɤɬɢɱɟɫɤɢ ɢɞɟɬ ɞɨ ɨɛɪɚɡɨɜɚɧɢɹ ɫɭɥɶɮɢɞɚ ɷɬɚɧɨɥɚɦɢɧɚ, 

ɚ ɫ ɋɈ2 ɬɨɥɶɤɨ ɞɨ ɤɚɪɛɨɧɚɬɚ ɷɬɚɧɨɥɚɦɢɧɚ 



 

 

Ɋɚɫɬɜɨɪɵ ɆɗȺ ɨɛɟɫɩɟɱɢɜɚɸɬ ɬɨɧɤɭɸ ɨɱɢɫɬɤɭ ɝɚɡɚ ɨɬ ɇ2S ɢ ɋɈ2ɜ 

ɲɢɪɨɤɨɦ ɞɢɚɩɚɡɨɧɟ ɤɨɧɰɟɧɬɪɚɰɢɣ. ɆɗȺ ɥɟɝɤɨ ɪɟɝɟɧɟɪɢɪɭɟɬɫɹ, ɯɢɦɢɱɟɫɤɢ 

ɫɬɚɛɢɥɟɧ ɢ, ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɞɪɭɝɢɦɢ ɚɦɢɧɚɦɢ, ɦɚɥɨ ɩɨɝɥɨɳɚɟɬ 

ɭɝɥɟɜɨɞɨɪɨɞɵ. 

ɋɭɳɟɫɬɜɟɧɧɵɦ ɧɟɞɨɫɬɚɬɤɨɦ ɆɗȺ ɹɜɥɹɟɬɫɹ ɟɝɨ ɨɬɧɨɫɢɬɟɥɶɧɨ ɜɵɫɨɤɚɹ 

ɪɟɚɤɰɢɨɧɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɨɪɝɚɧɢɱɟɫɤɢɦ ɫɨɟɞɢɧɟɧɢɹɦ ɫɟɪɵ, 

ɫɨɞɟɪɠɚɳɢɦɫɹ ɜ ɝɚɡɟ, ɢ ɜɵɫɨɤɚɹ ɤɨɪɪɨɡɢɨɧɧɚɹ ɚɤɬɢɜɧɨɫɬɶ ɟɝɨ ɪɚɫɬɜɨɪɨɜ. 

Ɋɟɚɤɰɢɹ ɆɗȺ ɫ ɇ2S ɩɪɨɬɟɤɚɬɶ ɜ ɩɪɢɫɭɬɫɬɜɢɢ ɫɥɟɞɨɜ ɤɢɫɥɨɪɨɞɚ ɫ 

ɨɛɪɚɡɨɜɚɧɢɟɦ ɧɟɪɟɝɟɧɟɪɢɪɭɟɦɨɝɨ ɫɨɟɞɢɧɟɧɢɹ – ɬɢɨɫɭɥɶɮɚɬɚ ɷɬɚɧɨɥɚɦɢɧɚ: 

 

2RNH2 + 2H2S + 2O2 (RNH2)2H2S2O3 + H2O 

 

Ɋɟɚɤɰɢɹ ɆɗȺ ɫ ɫɟɪɨɨɤɢɫɶɸ ɭɝɥɟɪɨɞɚ ɢɞɟɬ ɫ ɨɛɪɚɡɨɜɚɧɢɟɦ ɬɪɭɞɧɨ 

ɪɚɡɥɚɝɚɟɦɨɝɨ ɫɨɟɞɢɧɟɧɢɹ: 

 

2RNH2 + COS  RNHCOSH H2NR 

 

ɉɪɢ ɩɨɜɵɲɟɧɧɵɯ ɬɟɦɩɟɪɚɬɭɪɚɯ ɆɗȺ ɪɟɚɝɢɪɭɟɬ ɫ ɋɈ2 ɫ ɨɛɪɚɡɨɜɚɧɢɟɦ 

ɧɟɪɚɡɥɚɝɚɟɦɵɯ ɫɨɟɞɢɧɟɧɢɣ. ɋɧɚɱɚɥɚ ɨɛɪɚɡɭɟɬɫɹ ɨɤɫɨɡɨɥɢɞɨɧ- 2: 

 

 

 

Ⱦɚɥɟɟ ɩɪɨɬɟɤɚɸɬ ɫɥɟɞɭɸɳɢɟ ɪɟɚɤɰɢɢ: 

 



 

 

 

 

ȼ ɩɟɪɜɨɦ ɫɥɭɱɚɟ ɨɛɪɚɡɭɟɬɫɹ ɜɟɳɟɫɬɜɨ ɨɝɪɚɧɢɱɟɧɧɨ ɪɚɫɬɜɨɪɢɦɨɟ ɜ ɜɨɞɟ. 

ɉɨɷɬɨɦɭ ɨɧɨ ɫɩɨɫɨɛɧɨ ɡɚɛɢɜɚɬɶ ɚɩɩɚɪɚɬɭɪɭ. ȼɬɨɪɨɟ ɜɟɳɟɫɬɜɨ – ɠɢɞɤɨɟ, 

ɯɨɪɨɲɨ ɪɚɫɬɜɨɪɢɦɨ ɜ ɜɨɞɟ, ɢɦɟɟɬ ɳɟɥɨɱɧɭɸ ɪɟɚɤɰɢɸ ɢ ɜɵɡɵɜɚɟɬ ɭɫɢɥɟɧɧɭɸ 

ɤɨɪɪɨɡɢɸ. 

ɆɗȺ ɫɪɚɜɧɢɬɟɥɶɧɨ ɥɟɝɤɨ ɨɤɢɫɥɹɟɬɫɹ ɫɧɚɱɚɥɚ ɫ ɨɛɪɚɡɨɜɚɧɢɟɦ -

ɚɦɢɧɨɚɥɶɞɟɝɢɞɚ, ɡɚɬɟɦ ɝɥɢɰɢɧɚ, ɝɥɢɤɨɥɟɜɨɣ ɤɢɫɥɨɬɵ, ɳɚɜɟɥɟɜɨɣ ɤɢɫɥɨɬɵ ɢ, 

ɧɚɤɨɧɟɰ, ɦɭɪɚɜɶɢɧɨɣ ɤɢɫɥɨɬɵ. ɗɬɨ ɩɪɢɜɨɞɢɬ ɤ ɨɛɪɚɡɨɜɚɧɢɸ ɧɟɪɚɫɬɜɨɪɢɦɵɯ 

ɫɨɥɟɣ ɠɟɥɟɡɚ.  

ɉɪɢ ɩɨɩɚɞɚɧɢɢ ɜ ɚɦɢɧɨɜɵɣ ɪɚɫɬɜɨɪ ɨɪɝɚɧɢɱɟɫɤɢɯ ɤɢɫɥɨɬ (ɧɚɮɬɟɧɨɜɵɯ 

– ɢɡ ɝɚɡɨɜɨɝɨ ɤɨɧɞɟɧɫɚɬɚ, ɠɢɪɧɵɯ – ɩɪɢ ɪɚɡɥɨɠɟɧɢɢ ɚɦɢɧɨɚɥɶɞɟɝɢɞɨɜ) ɜ 

ɚɛɫɨɪɛɟɪɟ ɨɛɪɚɡɭɸɬɫɹ ɚɦɢɧɨɜɵɟ ɦɵɥɚ, ɜɵɡɵɜɚɸɳɢɟ ɫɢɥɶɧɨɟ 

ɩɟɧɨɨɛɪɚɡɨɜɚɧɢɟ. ɉɨɷɬɨɦɭ ɪɚɫɬɜɨɪɵ ɆɗȺ ɡɧɚɱɢɬɟɥɶɧɨ ɛɨɥɟɟ ɫɤɥɨɧɧɵ ɤ 

ɜɫɩɟɧɢɜɚɧɢɸ, ɱɟɦ, ɧɚɩɪɢɦɟɪ, ɪɚɫɬɜɨɪɵ ȾɗȺ. ɗɬɨ ɨɞɢɧ ɢɡ ɧɟɞɨɫɬɚɬɤɨɜ 

ɪɚɫɬɜɨɪɨɜ ɆɗȺ ɤɚɤ ɚɛɫɨɪɛɟɧɬɨɜ ɇ2S ɢ ɋɈ2.  

ȾɗȺ – ɫɩɨɫɨɛ.ȼ ɩɨɫɥɟɞɧɟɟ ɜɪɟɦɹ ɜ ɤɚɱɟɫɬɜɟ ɯɟɦɨɫɨɪɛɟɧɬɚ ɜɫɟ ɱɚɳɟ 

ɩɪɢɦɟɧɹɸɬ ɞɢɷɬɚɧɨɥɚɦɢɧ ɜ ɜɨɞɧɨɦ ɪɚɫɬɜɨɪɟ ɩɪɢ ɤɨɧɰɟɧɬɪɚɰɢɢ 25-30%. 

ɋɤɨɪɨɫɬɶ ɪɟɚɤɰɢɣ ȾɗȺ ɧɢɠɟ, ɱɟɦ ɞɥɹ ɆɗȺ. Ʉɪɨɦɟ ɬɨɝɨ, ɩɪɨɞɭɤɬɵ ɪɟɚɤɰɢɣ 

ȾɗȺ ɫ ɋɈS ɢ CS2 ɩɪɚɤɬɢɱɟɫɤɢ ɩɨɥɧɨɫɬɶɸ ɝɢɞɪɨɥɢɡɭɸɬɫɹ ɞɨ ɇ2S ɢ ɋɈ2 . ȾɗȺ 

ɯɢɦɢɱɟɫɤɢ ɫɬɚɛɢɥɟɧ ɜ ɭɫɥɨɜɢɹɯ ɚɦɢɧɨɜɨɣ ɨɱɢɫɬɤɢ ɝɚɡɚ, ɫɪɚɜɧɢɬɟɥɶɧɨ ɥɟɝɤɨ 

ɝɢɞɪɨɥɢɡɭɟɬɫɹ ɢ ɢɦɟɟɬ ɧɢɡɤɨɟ ɞɚɜɥɟɧɢɟ ɧɚɫɵɳɟɧɧɵɯ ɩɚɪɨɜ. ɉɨɷɬɨɦɭ ȾɗȺ 

ɨɛɟɫɩɟɱɢɜɚɟɬ ɬɨɧɤɭɸ ɨɱɢɫɬɤɭ ɝɚɡɚ ɜ ɩɪɢɫɭɬɫɬɜɢɢ ɋɈS ɢ CS2. Ɋɚɫɬɜɨɪ ȾɗȺ 



 

 

ɜɫɩɟɧɢɜɚɟɬɫɹ ɜ ɦɟɧɶɲɟɣ ɫɬɟɩɟɧɢ, ɱɟɦ ɪɚɫɬɜɨɪ ɆɗȺ, ɬ.ɤ. ɢ ɚɛɫɨɪɛɰɢɹ ɢ 

ɞɟɫɨɪɛɰɢɹ ɩɪɨɜɨɞɹɬɫɹ ɩɪɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɜɵɫɨɤɨɣ ɬɟɦɩɟɪɚɬɭɪɟ, ɱɟɦ ɩɪɢ 

ɪɚɛɨɬɟ ɫ ɪɚɫɬɜɨɪɨɦ ɆɗȺ.  

ɇɟɞɨɫɬɚɬɤɚɦɢ ȾɗȺ – ɫɩɨɫɨɛɚ ɹɜɥɹɸɬɫɹ ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɢɡɤɚɹ 

ɩɨɝɥɨɬɢɬɟɥɶɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɪɚɫɬɜɨɪɚ, ɚ ɬɚɤɠɟ ɫɢɥɶɧɚɹ ɤɨɪɪɨɡɢɹ 

ɨɛɨɪɭɞɨɜɚɧɢɹ, ɜɵɫɨɤɚɹ ɫɬɨɢɦɨɫɬɶ. 

ȼɚɠɧɵɦ ɩɪɟɢɦɭɳɟɫɬɜɨɦ ȾɗȺ ɫɩɨɫɨɛɚ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɆɗȺ – 

ɫɩɨɫɨɛɨɦ, ɹɜɥɹɟɬɫɹ ɟɝɨ ɩɪɢɦɟɧɢɦɨɫɬɶ ɞɥɹ ɨɱɢɫɬɤɢ ɝɚɡɨɜ, ɫɨɞɟɪɠɚɳɢɯ ɋɈS ɢ 

ɬɹɠɟɥɵɟ ɭɝɥɟɜɨɞɨɪɨɞɵ. Ⱦɨɫɬɨɢɧɫɬɜɨɦ ɦɟɬɨɞɚ ɬɚɤɠɟ ɹɜɥɹɟɬɫɹ ɨɬɫɭɬɫɬɜɢɟ 

ɫɬɚɞɢɢ ɝɥɭɛɨɤɨɣ ɪɟɝɟɧɟɪɚɰɢɢ ɪɚɫɬɜɨɪɚ. 

Ɏɪɚɧɰɭɡɫɤɚɹ ɮɢɪɦɚ NSPA ɫɭɳɟɫɬɜɟɧɧɨ ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɥɚ ȾɗȺ-

ɫɩɨɫɨɛ, ɱɬɨ ɩɨɡɜɨɥɢɥɨ ɭɜɟɥɢɱɢɬɶ ɤɨɧɰɟɧɬɪɚɰɢɸ ȾɗȺ ɜ ɩɨɝɥɨɬɢɬɟɥɶɧɨɦ 

ɪɚɫɬɜɨɪɟ ɞɨ 40% ɦɚɫɫ ɢ ɫɬɟɩɟɧɶ ɧɚɫɵɳɟɧɢɹ ɚɦɢɧɚ ɤɢɫɥɵɦɢ ɝɚɡɚɦɢ ɞɨ 1,1 

ɦɨɥɶ/ɦɨɥɶ. ɉɨɷɬɨɦɭ ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɧɵɣ NSPA-ȾɗȺ-ɫɩɨɫɨɛ ɫɬɚɥ ɲɢɪɨɤɨ 

ɩɪɢɦɟɧɹɬɶɫɹ ɩɪɢ ɨɱɢɫɬɤɟ ɜɵɫɨɤɨɫɟɪɧɢɫɬɵɯ ɝɚɡɨɜ ɢɡ ɝɚɡɨɤɨɧɞɟɧɫɚɬɧɵɯ 

ɦɟɫɬɨɪɨɠɞɟɧɢɣ.  

ɋɩɨɫɨɛ «ȺȾɂɉ» (ȾɂɉȺ).ȼ ɷɬɨɦ ɫɩɨɫɨɛɟ ɜ ɤɚɱɟɫɬɜɟ ɯɟɦɨɫɨɪɛɟɧɬɚ 

ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɢɢɡɨɩɪɨɩɚɧɨɥɚɦɢɧ (ȾɂɉȺ) ɜ ɜɨɞɧɨɦ ɪɚɫɬɜɨɪɟ ɫ 

ɤɨɧɰɟɧɬɪɚɰɢɟɣ ɞɨ 40%. ȾɂɉȺ ɨɛɟɫɩɟɱɢɜɚɟɬ ɬɨɧɤɭɸ ɨɱɢɫɬɤɭ ɝɚɡɚ ɨɬ ɇ2S ɢ 

ɋɈ2. ɉɪɢ ɷɬɨɦ ɢɡɜɥɟɤɚɟɬɫɹ ɞɨ 50% ɋɈS ɢ RSR. 

ɉɨɞɨɛɧɨ ȾɗȺ ȾɂɉȺ ɫ ɋɈ2, ɋɈS ɢ RSR ɨɛɪɚɡɭɟɬ ɥɟɝɤɨ 

ɪɟɝɟɧɟɪɢɪɭɟɦɵɟ ɫɨɟɞɢɧɟɧɢɹ. ɉɨɬɟɪɢ ȾɂɉȺ ɩɪɢ ɪɟɝɟɧɟɪɚɰɢɢ ɩɪɢɦɟɪɧɨ ɜɞɜɨɟ 

ɦɟɧɶɲɟ, ɱɟɦ ɆɗȺ. Ɋɚɫɬɜɨɪɢɦɨɫɬɶ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɜ ȾɂɉȺ ɧɢɠɟ, ɱɟɦ ɜ ɆɗȺ 

ɢ ȾɗȺ. ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɜ ɤɚɱɟɫɬɜɟ ɚɛɫɨɪɛɟɧɬɚ ɪɚɫɬɜɨɪɨɜ ȾɂɉȺ 

ɩɪɚɤɬɢɱɟɫɤɢ ɨɬɫɭɬɫɬɜɭɟɬ ɤɨɪɪɨɡɢɹ ɚɩɩɚɪɚɬɭɪɵ. Ɍɟɩɥɨɜɨɣ ɷɮɮɟɤɬ ɪɟɚɤɰɢɢ 

ȾɂɉȺ ɫ ɇ2S ɢ ɋɈ2ɧɢɠɟ, ɱɟɦ, ɞɥɹ ɆɗȺ, ɢ ɩɨɷɬɨɦɭ ɩɚɪɚ ɧɚ ɪɟɝɟɧɟɪɚɰɢɸ 

ɧɢɠɟ.  

ɇɟɞɨɫɬɚɬɤɨɦ ȾɂɉȺ ɹɜɥɹɟɬɫɹ ɟɝɨ ɜɵɫɨɤɚɹ ɫɬɨɢɦɨɫɬɶ.  



 

 

ɆȾɗȺ – ɫɩɨɫɨɛ.ȼ ɷɬɨɦ ɫɩɨɫɨɛɟ ɯɟɦɨɫɨɪɛɟɧɬɨɦ ɹɜɥɹɟɬɫɹ 

ɦɟɬɢɥɞɢɷɬɚɧɨɥɚɦɢɧ (ɆȾɗȺ). ɆȾɗȺ, ɦɟɞɥɟɧɧɨ ɪɟɚɝɢɪɭɸɬ ɫ ɋɈ2 

ɫɭɳɟɫɬɜɟɧɧɨ ɦɟɧɶɲɟ, ɱɟɦ ɫ ɇ2S. ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɩɪɨɬɟɤɚɟɬ ɜ ɨɫɧɨɜɧɨɦ 

ɪɟɚɤɰɢɹ: 

 

H2CO3 + CH3(C2H5)N  HCO3
-(CH3(C2H5)NH)+ 

 

ɉɨɷɬɨɦɭ ɪɚɫɬɜɨɪɵ ɬɪɟɬɢɱɧɵɯ ɚɦɢɧɨɜ ɫɟɥɟɤɬɢɜɧɨ ɩɨɝɥɨɳɚɸɬ ɇ2S ɜ 

ɩɪɢɫɭɬɫɬɜɢɢ ɋɈ2.  

ɉɪɟɢɦɭɳɟɫɬɜɚ ɆȾɗȺ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɞɪɭɝɢɦɢ ɹɜɥɹɟɬɫɹ ɜɵɫɨɤɚɹ 

ɚɛɫɨɪɛɰɢɨɧɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ, ɱɬɨ ɨɛɥɟɝɱɚɟɬ ɩɪɨɰɟɫɫ ɪɟɝɟɧɟɪɚɰɢɢ. 

ɋɩɨɫɨɛ ɗɤɨɚɦɢɧ.ȼ ɤɚɱɟɫɬɜɟ ɯɟɦɨɫɨɪɛɟɧɬɚ ɢɫɩɨɥɶɡɭɟɬɫɹ 

ɞɢɝɥɢɤɨɥɶɚɦɢɧ ȾȽȺ ɫ ɤɨɧɰɟɧɬɪɚɰɢɟɣ ɜ ɜɨɞɧɨɦ ɪɚɫɬɜɨɪɟ 60-65% ɦɚɫɫ. ȾȽȺ 

ɨɛɟɫɩɟɱɢɜɚɟɬ ɬɨɧɤɭɸ ɨɱɢɫɬɤɭ ɨɬ ɫɟɪɨɜɨɞɨɪɨɞɚ, ɞɢɨɤɫɢɞɚ ɭɝɥɟɪɨɞɚ, 

ɦɟɪɤɚɩɬɚɧɨɜ, ɫɟɪɨɭɝɥɟɪɨɞɚ. Ɉɛɪɚɡɭɟɬ ɫ ɩɪɢɦɟɫɹɦɢ ɥɟɝɤɨ ɪɟɝɟɧɟɪɢɪɭɟɦɵɟ 

ɫɨɟɞɢɧɟɧɢɹ. ɇɟɞɨɫɬɚɬɤɨɦ ȾȽȺ ɹɜɥɹɸɬɫɹ ɟɝɨ ɜɵɫɨɤɚɹ ɫɬɨɢɦɨɫɬɶ ɢ 

ɫɪɚɜɧɢɬɟɥɶɧɨ ɛɨɥɶɲɢɟ ɩɨɬɟɪɢ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ. 

ɋɩɨɫɨɛ «Ⱥɦɢɡɨɥ».ɗɬɨɬ ɫɩɨɫɨɛ ɨɫɧɨɜɚɧ ɧɚ ɩɪɢɦɟɧɟɧɢɢ ɜ ɤɚɱɟɫɬɜɟ 

ɯɟɦɨɫɨɪɛɟɧɬɚ ɆɗȺ ɢɥɢ ȾɗȺ ɜ ɦɟɬɚɧɨɥɟ. Ɍɚɤɨɣ ɚɛɫɨɪɛɟɧɬ ɩɨɝɥɨɳɚɟɬ ɇ2S ɢ 

ɋɈ2, ɦɟɪɤɚɩɬɚɧɵ, ɭɝɥɟɜɨɞɨɪɨɞɵ ɢ ɜɨɞɭ. Ⱥɛɫɨɪɛɰɢɹ ɜɟɞɟɬɫɹ ɩɪɢ 35ɋ, ɚ 

ɪɟɝɟɧɟɪɚɰɢɹ ɩɪɢ 80ɋ. ɗɬɨ ɨɛɭɫɥɚɜɥɢɜɚɟɬ ɧɢɡɤɢɣ ɪɚɫɯɨɞ ɬɟɩɥɚ ɧɚ 

ɪɟɝɟɧɟɪɚɰɢɸ, ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɜɨɞɧɵɦ ɪɚɫɬɜɨɪɚɦɢ ɚɦɢɧɨɜ. ɉɨɛɨɱɧɵɟ ɪɟɚɤɰɢɢ 

ɚɦɢɧɨɜ ɫ ɋɈ2ɢ ɋɈS ɢɞɭɬ ɜ ɦɟɬɚɧɨɥɶɧɨɦ ɪɚɫɬɜɨɪɟ ɜ 10 ɪɚɡ ɦɟɞɥɟɧɧɟɟ, ɱɟɦ ɜ 

ɜɨɞɧɨɦ ɪɚɫɬɜɨɪɟ ɆɗȺ ɢ ɜ 100 ɪɚɡ, ɱɟɦ ɜ ɜɨɞɧɨɦ ɪɚɫɬɜɨɪɟ ȾɗȺ. Ʉɨɪɪɨɡɢɹ 

ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɚɤɬɢɱɟɫɤɢ ɨɬɫɭɬɫɬɜɭɟɬ.  

ɇɟɞɨɫɬɚɬɤɨɦ ɫɩɨɫɨɛɚ ɹɜɥɹɟɬɫɹ ɛɨɥɶɲɨɣ ɭɧɨɫ ɩɚɪɨɜ ɦɟɬɚɧɨɥɚ. Ɉɱɢɫɬɤɚ 

ɝɚɡɚ ɜɨɞɨɣ ɩɨɫɥɟ ɚɛɫɨɪɛɟɪɚ ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɚɤɬɢɱɟɫɤɢ ɩɨɥɧɨɫɬɶɸ 

ɭɞɚɥɹɬɶ ɦɟɬɚɧɨɥ. 



 

 

ɋɩɨɫɨɛ «ɋɭɥɶɮɢɧɨɥ».ȼ ɷɬɨɦ ɫɩɨɫɨɛɟ ɜ ɤɚɱɟɫɬɜɟ ɚɛɫɨɪɛɟɧɬɚ 

ɢɫɩɨɥɶɡɭɟɬɫɹ ɪɚɫɬɜɨɪ ɚɥɤɚɧɨɥɚɦɢɧɚ ɜ ɞɜɭɨɤɢɫɢ ɬɢɬɪɚɝɢɞɪɨɬɢɨɮɟɧɚ (ɜ 

ɰɢɤɥɨɬɟɬɪɚɦɟɬɢɥɫɭɥɶɮɨɧɟ).  

ɉɨɫɥɟɞɧɢɣ ɩɨɥɭɱɢɥ ɮɢɪɦɟɧɧɨɟ ɧɚɡɜɚɧɢɟ «ɋɭɥɶɮɨɥɚɧ»:  

 

 

 

ȼ ɤɚɱɟɫɬɜɟ ɚɥɤɚɧɨɥɚɦɢɧɚ ɨɛɵɱɧɨ ɩɪɢɦɟɧɹɸɬ ȾɂɉȺ, ɢɧɨɝɞɚ ȾɗȺ. 

Ⱥɛɫɨɪɛɟɧɬ ɢɦɟɟɬ ɫɥɟɞɭɸɳɢɣ ɫɨɫɬɚɜ: ɚɦɢɧ – 30%, ɫɭɥɶɮɨɥɚɧ – 64%, ɜɨɞɚ - 

6%.  

ɋɭɥɶɮɢɧɨɥ ɨɛɥɚɞɚɟɬ ɡɧɚɱɢɬɟɥɶɧɨ ɛɨɥɶɲɟɣ ɩɨɝɥɨɬɢɬɟɥɶɧɨɣ 

ɫɩɨɫɨɛɧɨɫɬɶɸ, ɱɟɦ ɆɗȺ. ȼɚɠɧɵɦ ɩɪɟɢɦɭɳɟɫɬɜɨɦ ɫɭɥɶɮɢɧɨɥɚ ɹɜɥɹɟɬɫɹ 

ɜɨɡɦɨɠɧɨɫɬɶ ɨɞɧɨɜɪɟɦɟɧɧɨɣ ɬɨɧɤɨɣ ɨɱɢɫɬɤɢ ɨɬ ɇ2S, ɋɈ2, ɋɈS, ɦɟɪɤɚɩɬɚɧɨɜ 

ɢ ɫɟɪɨɭɝɥɟɪɨɞɚ.  

ɇɟɞɨɫɬɚɬɤɨɦ ɫɩɨɫɨɛɚ «ɋɭɥɶɮɢɧɨɥ» ɹɜɥɹɟɬɫɹ ɩɪɟɠɞɟɜɪɟɦɟɧɧɨɟ 

ɪɚɡɝɚɡɢɪɨɜɚɧɢɟ ɚɛɫɨɪɛɟɧɬɚ. Ɉɧɨ ɧɚɱɢɧɚɟɬɫɹ ɩɨɫɥɟ ɞɪɨɫɟɥɢɪɨɜɚɧɢɹ ɢ ɞɚɥɟɟ 

ɩɪɨɤɚɱɢɜɚɟɬɫɹ ɝɚɡɨɠɢɞɤɨɫɬɧɚɹ ɫɦɟɫɶ, ɤɨɬɨɪɚɹ ɩɪɢɜɨɞɢɬ ɤ ɨɛɪɚɡɨɜɚɧɢɸ 

ɝɚɡɨɜɵɯ ɩɪɨɛɨɤ, ɝɢɞɪɚɜɥɢɱɟɫɤɢɦ ɭɞɚɪɚɦ ɢ ɜɫɩɟɧɢɜɚɧɢɸ.  

 

 

 

 

 

 

 

 



 

 

1.5 Ʉɪɢɬɟɪɢɢ ɧɚɞɟɠɧɨɫɬɢ ɚɛɫɨɪɛɟɪɚ 

 

ȼɵɛɨɪ ɬɢɩɚ ɚɩɩɚɪɚɬɚ ɡɚɜɢɫɢɬ ɨɬ ɪɹɞɚ ɮɚɤɬɨɪɨɜ: ɞɨɩɭɫɬɢɦɨɣ ɜɟɥɢɱɢɧɵ 

ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ, ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɩɨ ɝɚɡɭ, ɫɨɨɬɧɨɲɟɧɢɹ 

ɦɟɠɞɭ ɨɛɴɟɦɧɵɦɢ ɪɚɫɯɨɞɚɦɢ ɮɚɡ, ɯɚɪɚɤɬɟɪɚ ɨɝɪɚɧɢɱɟɧɢɣ ɩɨ ɡɚɝɪɹɡɧɟɧɢɹɦ 

ɤɨɧɬɚɤɬɢɪɭɸɳɢɯ ɫɪɟɞ, ɯɢɦɢɱɟɫɤɨɣ ɚɝɪɟɫɫɢɜɧɨɫɬɢ ɮɚɡ. 

Ɍɚɪɟɥɶɱɚɬɵɟ ɤɨɥɨɧɧɵ ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɵ ɩɪɢ ɜɵɫɨɤɢɯ ɬɪɟɛɨɜɚɧɢɹɯ ɤ 

ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɚɛɫɨɪɛɰɢɢ. ɉɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɨɪɝɚɧɢɡɚɰɢɢ ɨɬɜɨɞɚ ɬɟɩɥɚ ɜ 

ɩɪɨɰɟɫɫɟ ɚɛɫɨɪɛɰɢɢ ɨɧɢ ɨɛɟɫɩɟɱɢɜɚɸɬ ɜɵɫɨɤɭɸ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɩɪɢ 

ɡɧɚɱɢɬɟɥɶɧɵɯ ɤɨɥɟɛɚɧɢɹɯ ɪɚɫɯɨɞɚ ɝɚɡɚ. 

ɇɚɫɚɞɨɱɧɵɟ ɤɨɥɨɧɧɵ ɫɬɚɛɢɥɶɧɨ ɪɚɛɨɬɚɸɬ ɩɪɢ ɛɨɥɶɲɢɯ ɧɚɝɪɭɡɤɚɯ ɩɨ 

ɠɢɞɤɨɫɬɢ. Ɉɧɢ ɩɪɨɫɬɵ ɜ ɢɡɝɨɬɨɜɥɟɧɢɢ ɢ ɦɨɧɬɚɠɟ, ɢɦɟɸɬ ɧɢɡɤɨɟ 

ɝɢɞɪɚɜɥɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ, ɱɬɨ ɩɨɥɨɠɢɬɟɥɶɧɨ ɜɥɢɹɟɬ ɧɚ ɩɪɨɰɟɫɫ ɩɪɢ 

ɞɚɜɥɟɧɢɹɯ, ɛɥɢɡɤɢɯ ɤ ɚɬɦɨɫɮɟɪɧɨɦɭ. Ɉɞɧɚɤɨ ɩɨɬɟɪɹ ɞɚɜɥɟɧɢɹ ɜ ɝɚɡɨɜɨɦ 

ɩɨɬɨɤɟ ɞɨɥɠɧɚ ɛɵɬɶ ɦɢɧɢɦɚɥɶɧɨɣ ɩɨ ɷɤɨɧɨɦɢɱɟɫɤɢɦ ɫɨɨɛɪɚɠɟɧɢɹɦ. 

Ɉɫɧɨɜɧɵɟ ɤɪɢɬɟɪɢɢ ɩɪɢ ɜɵɛɨɪɟ ɚɛɫɨɪɛɟɪɚ: 

1. Ɇɚɤɫɢɦɚɥɶɧɚɹ ɩɥɨɳɚɞɶ ɩɨɜɟɪɯɧɨɫɬɢ ɤɨɧɬɚɤɬɚ ɦɟɠɞɭ ɝɚɡɨɜɨɣ ɢ 

ɠɢɞɤɨɣ ɮɚɡɚɦɢ ɩɪɢ ɦɚɤɫɢɦɚɥɶɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɦɚɫɫɨɨɛɦɟɧɚ. 

2. Ɇɚɤɫɢɦɚɥɶɧɚɹ ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɩɨ ɝɚɡɨɜɨɣ ɢ ɠɢɞɤɨɣ ɮɚɡɚɦ, 

ɨɛɟɫɩɟɱɢɜɚɸɳɚɹ ɜɵɫɨɤɭɸ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɚɩɩɚɪɚɬɚ ɩɪɢ ɦɢɧɢɦɚɥɶɧɨɦ 

ɝɢɞɪɚɜɥɢɱɟɫɤɨɦ ɫɨɩɪɨɬɢɜɥɟɧɢɢ. 

3. ɍɫɬɨɣɱɢɜɨɫɬɶ ɢ ɪɚɜɧɨɦɟɪɧɨɫɬɶ ɪɚɛɨɬɵ ɩɨ ɜɫɟɦɭ ɫɟɱɟɧɢɸ ɢ ɜɵɫɨɬɟ ɜ 

ɲɢɪɨɤɨɦ ɞɢɚɩɚɡɨɧɟ ɢɡɦɟɧɟɧɢɹ ɧɚɝɪɭɡɨɤ ɩɨ ɮɚɡɚɦ. 

4. ɇɢɡɤɚɹ ɫɬɨɢɦɨɫɬɶ, ɩɪɨɫɬɨɬɚ ɦɨɧɬɚɠɚ, ɨɛɫɥɭɠɢɜɚɧɢɹ ɢ ɪɟɦɨɧɬɚ. 

5. ɉɪɨɱɧɨɫɬɶ, ɞɨɥɝɨɜɟɱɧɨɫɬɶ ɢ ɤɨɪɪɨɡɢɨɧɧɚɹ ɭɫɬɨɣɱɢɜɨɫɬɶ. 

6. ɗɮɮɟɤɬɢɜɧɨɫɬɶ ɫɬɟɩɟɧɢ ɨɱɢɫɬɤɢ ɩɨɩɭɬɧɵɯ ɝɚɡɨɜ ɨɬ ɫɟɪɨɜɨɞɨɪɨɞɚ. 

 

 

 



 

 

 

1.6 ȼɵɜɨɞɵ 

 

Ɇɨɧɨɷɬɚɧɨɥɚɦɢɧɨɜɚɹ ɨɱɢɫɬɤɚ ɲɢɪɨɤɨ ɪɚɫɩɪɨɫɬɪɚɧɟɧɚ ɞɥɹ ɨɱɢɫɬɤɢ 

ɧɟɮɬɟɡɚɜɨɞɫɤɢɯ ɝɚɡɨɜ ɨɬ ɫɟɪɨɜɨɞɨɪɨɞɚ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɪɚɫɬɜɨɪɚ ɆɗȺ 

ɩɨɡɜɨɥɹɟɬ ɞɨɫɬɢɱɶ ɜɵɫɨɤɨɣ ɫɬɟɩɟɧɢ ɨɱɢɫɬɤɢ, ɬɚɤ ɤɚɤ ɨɧ ɨɛɥɚɞɚɟɬ 

ɡɧɚɱɢɬɟɥɶɧɨɣ ɩɨɝɥɨɬɢɬɟɥɶɧɨɣ ɫɩɨɫɨɛɧɨɫɬɶɸ (ɞɚɠɟ ɩɪɢ ɧɢɡɤɨɦ ɞɚɜɥɟɧɢɢ), ɢ ɜ 

ɷɬɨɦ ɨɫɧɨɜɧɵɟ ɩɪɟɢɦɭɳɟɫɬɜɚ ɞɚɧɧɨɝɨ ɩɪɨɰɟɫɫɚ. ɉɪɨɰɟɫɫ ɨɱɢɫɬɤɢ ɜɨɞɧɵɦ 

ɪɚɫɬɜɨɪɨɦ ɆɗȺ ɢɦɟɟɬ ɢ ɫɭɳɟɫɬɜɟɧɧɵɟ ɧɟɞɨɫɬɚɬɤɢ, ɨɫɧɨɜɧɵɦ ɢɡ ɤɨɬɨɪɵɯ 

ɹɜɥɹɟɬɫɹ ɛɨɥɶɲɨɣ ɪɚɫɯɨɞ ɬɟɩɥɚ ɢ ɨɯɥɚɠɞɚɸɳɟɣ ɜɨɞɵ ɧɚ ɪɟɝɟɧɟɪɚɰɢɸ 

ɪɚɫɬɜɨɪɚ, ɱɬɨ ɨɛɭɫɥɨɜɥɟɧɨ ɡɧɚɱɢɬɟɥɶɧɨɣ ɬɟɩɥɨɬɨɣ ɪɟɚɤɰɢɢ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ 

ɋɈ2 ɢ H2S ɫ ɪɚɫɬɜɨɪɨɦ ɢ ɫɭɳɟɫɬɜɟɧɧɵɦ ɬɟɦɩɟɪɚɬɭɪɧɵɦ ɩɟɪɟɩɚɞɨɦ ɦɟɠɞɭ 

ɩɪɨɰɟɫɫɨɦ ɚɛɫɨɪɛɰɢɢ ɢ ɪɟɝɟɧɟɪɚɰɢɢ. [1] 

ɇɟɞɨɫɬɚɬɤɨɦ ɦɨɧɨɷɬɚɧɨɥɚɦɢɧɨɜɨɣ ɨɱɢɫɬɤɢ ɹɜɥɹɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɧɢɟ 

ɨɬɧɨɫɢɬɟɥɶɧɨ ɞɨɪɨɝɨɝɨ ɦɨɧɨɷɬɚɧɨɥɚɦɢɧɚ.  [2] 

Ⱦɨɫɬɨɢɧɫɬɜɚɦɢ ɦɨɧɨɷɬɚɧɨɥɚɦɢɧɨɜɨɣ ɨɱɢɫɬɤɢ ɹɜɥɹɸɬɫɹ ɜɵɫɨɤɚɹ 

ɫɤɨɪɨɫɬɶ ɩɨɝɥɨɳɟɧɢɹ ɤɢɫɥɵɯ ɝɚɡɨɜ, ɧɢɡɤɚɹ ɫɬɨɢɦɨɫɬɶ ɪɟɚɝɟɧɬɨɜ, ɥɟɝɤɨɫɬɶ 

ɪɟɝɟɧɟɪɚɰɢɢ ɢ ɧɢɡɤɚɹ ɪɚɫɬɜɨɪɢɦɨɫɬɶ ɭɝɥɟɜɨɞɨɪɨɞɨɜ. ɉɪɢ ɜɫɟɯ ɞɨɫɬɨɢɧɫɬɜɚɯ 

ɆɗȺ-ɩɪɨɰɟɫɫ ɢɦɟɟɬ ɪɹɞ ɫɭɳɟɫɬɜɟɧɧɵɯ ɧɟɞɨɫɬɚɬɤɨɜ, ɨɫɧɨɜɧɵɦɢ ɢɡ ɤɨɬɨɪɵɯ 

ɹɜɥɹɸɬɫɹ: 

 ɧɟɨɛɪɚɬɢɦɨ ɨɛɪɚɡɨɜɚɧɢɟ ɯɢɦɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ ɆɗȺ ɫ 

COS, CS2 ɢ O2; 

 ɛɨɥɶɲɢɟ ɩɨɬɟɪɢ ɨɬ ɢɫɩɚɪɟɧɢɹ; 

 ɧɢɡɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɩɨ ɦɟɪɤɚɩɬɚɧɚɦ; 

 ɧɟɫɟɥɟɤɬɢɜɧɨɫɬɶ ɤ ɇ2S ɜ ɩɪɢɫɭɬɫɬɜɢɢ ɋɈ2; 

 ɜɫɩɟɧɢɜɚɟɦɨɫɬɶ ɜ ɩɪɢɫɭɬɫɬɜɢɢ ɠɢɞɤɢɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ, 

ɢɧɝɢɛɢɬɨɪɨɜ ɤɨɪɪɨɡɢɢ ɢ ɦɟɯɚɧɢɱɟɫɤɢɯ ɩɪɢɦɟɫɟɣ. 

Ɉɛɟɫɩɟɱɟɧɢɟ ɧɚɞɟɠɧɨɫɬɢ ɪɚɛɨɬɵ ɭɫɬɚɧɨɜɨɤ ɨɱɢɫɬɤɢ ɝɚɡɚ ɨɬ ɤɢɫɥɵɯ 

ɤɨɦɩɨɧɟɧɬɨɜ ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɧɵɦ ɜɨɩɪɨɫɨɦ ɩɪɢ ɢɯ ɷɤɫɩɥɭɚɬɚɰɢɢ. ɇɚɪɭɲɟɧɢɟ 
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ɪɟɠɢɦɚ ɭɫɬɚɧɨɜɨɤ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɧɟɦɟɞɥɟɧɧɨɦɭ ɭɯɭɞɲɟɧɢɸ ɤɚɱɟɫɬɜɚ 

ɬɨɜɚɪɧɨɝɨ ɝɚɡɚ ɢ ɞɚɠɟ ɚɜɚɪɢɣɧɨɣ ɨɫɬɚɧɨɜɤɟ ɭɫɬɚɧɨɜɤɢ. ɇɚɞɟɠɧɨɫɬɶ ɪɚɛɨɬɵ 

ɭɫɬɚɧɨɜɨɤ ɫɧɢɠɚɟɬɫɹ ɩɪɢ ɫɥɟɞɭɸɳɢɯ ɭɫɥɨɜɢɹɯ ɞɟɫɬɪɭɤɰɢɹ ɚɦɢɧɨɜ ɢɡ-ɡɚ 

ɩɨɛɨɱɧɵɯ ɪɟɚɤɰɢɣ ɢ ɬɟɪɦɢɱɟɫɤɨɝɨ ɪɚɡɥɨɠɟɧɢɹ; ɨɫɦɨɥɟɧɢɟ; ɤɨɪɪɨɡɢɹ 

ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɬɪɭɛɨɩɪɨɜɨɞɨɜ; ɜɫɩɟɧɢɜɚɧɢɟ ɜ ɫɢɫɬɟɦɚɯ ɨɱɢɫɬɤɢ ɝɚɡɚ; 

ɨɫɚɠɞɟɧɢɟ ɬɜɟɪɞɵɯ ɩɪɢɦɟɫɟɣ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɬɪɭɛ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

Ⱦɥɹ ɭɦɟɧɶɲɟɧɢɹ ɩɨɬɟɪɶ ɚɛɫɨɪɛɟɧɬɨɜ ɪɟɤɨɦɟɧɞɭɟɬɫɹ: 

 ɩɨɞɞɟɪɠɢɜɚɬɶ ɬɟɦɩɟɪɚɬɭɪɭ ɪɟɝɟɧɟɪɚɰɢɢ ɧɚɫɵɳɟɧɧɨɝɨ ɚɛɫɨɪɛɟɧɬɚ 

ɧɟ ɜɵɲɟ 130ºɋ; 

 ɩɪɢɦɟɧɹɬɶ ɷɮɮɟɤɬɢɜɧɵɟ ɫɢɫɬɟɦɵ ɨɱɢɫɬɤɢ ɪɚɫɬɜɨɪɚ ɨɬ 

ɦɟɯɚɧɢɱɟɫɤɢɯ ɩɪɢɦɟɫɟɣ, ɹɜɥɹɸɳɚɹɫɹ ɢɯ ɤɚɬɚɥɢɡɚɬɨɪɨɦ ɪɚɡɥɨɠɟɧɢɹ 

ɚɦɢɧɨɜ; 

 ɧɟ ɞɨɩɭɫɤɚɬɶ ɜɫɩɟɧɢɜɚɧɢɹ ɪɚɫɬɜɨɪɚ ɚɦɢɧɚ. 

 ɉɨɬɟɪɢ ɚɛɫɨɪɛɟɧɬɨɜ – ɜɚɠɧɵɣ ɩɨɤɚɡɚɬɟɥɶ ɪɚɛɨɬɵ ɭɫɬɚɧɨɜɨɤ ɨɱɢɫɬɤɢ 

ɝɚɡɚ, ɩɨɫɤɨɥɶɤɭ ɫɬɨɢɦɨɫɬɶ ɚɛɫɨɪɛɟɧɬɨɜ ɜɵɫɨɤɚ ɢ ɡɚɬɪɚɬɵ ɧɚ ɚɛɫɨɪɛɟɧɬ 

ɫɨɫɬɚɜɥɹɸɬ ɫɭɳɟɫɬɜɟɧɧɭɸ ɱɚɫɬɶ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɡɚɬɪɚɬ. ɉɨɬɟɪɢ ɡɚɜɢɫɹɬ ɨɬ 

ɤɨɧɫɬɪɭɤɰɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɫɨɫɬɚɜɚ ɝɚɡɚ, ɩɪɢɦɟɧɹɟɦɨɝɨ ɚɦɢɧɚ. Ⱦɥɹ 

ɪɚɡɥɢɱɧɵɯ ɭɫɬɚɧɨɜɨɤ 150-200 ɝɪ. ɧɚ 1000 ɦ3 ɝɚɡɚ. ɍɧɨɫ ɡɚɜɢɫɢɬ ɨɬ ɭɩɪɭɝɨɫɬɢ 

ɩɚɪɨɜ ɚɦɢɧɚ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɚɛɫɨɪɛɰɢɢ ɢ ɨɬ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɫɟɩɚɪɚɰɢɨɧɧɨɝɨ 

ɨɛɨɪɭɞɨɜɚɧɢɹ (ɦɟɯɚɧɢɱɟɫɤɢɣ ɭɧɨɫ ɜ ɜɢɞɟ ɤɚɩɟɥɶ). 

 Ʉɨɪɪɨɡɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ ɡɚɜɢɫɢɬ ɨɬ ɦɧɨɝɢɯ ɮɚɤɬɨɪɨɜ: 

 ɤɨɧɰɟɧɬɪɚɰɢɢ ɤɢɫɥɵɯ ɝɚɡɨɜ ɢ ɢɯ ɫɨɨɬɧɨɲɟɧɢɹ; 

 ɫɬɟɩɟɧɢ ɧɚɫɵɳɟɧɢɹ ɚɦɢɧɚ; 

 ɤɨɧɰɟɧɬɪɚɰɢɢ ɚɦɢɧɨɜ; 

 ɬɟɦɩɟɪɚɬɭɪɵ; 

 ɧɚɝɪɟɜɚ ɩɨɝɥɨɬɢɬɟɥɶɧɨɝɨ ɪɚɫɬɜɨɪɚ. 

ɋɚɦɢ ɚɥɤɚɧɨɥɚɦɢɧɵ ɧɟ ɜɵɡɵɜɚɸɬ ɤɨɪɪɨɡɢɢ ɭɝɥɟɪɨɞɢɫɬɵɯ ɫɬɚɥɟɣ. 

Ɉɫɧɨɜɧɚɹ ɩɪɢɱɢɧɚ     ɤɨɪɪɨɡɢɢ – ɤɢɫɥɵɟ ɝɚɡɵ. ɋɟɪɨɜɨɞɨɪɨɞ H2S ɞɟɣɫɬɜɭɟɬ ɧɚ 

ɫɬɚɥɶ ɤɚɤ ɤɢɫɥɨɬɚ, ɫ ɨɛɪɚɡɨɜɚɧɢɟɦ ɫɭɥɶɮɢɞɚ ɦɟɬɚɥɥɚ. ɗɬɨ ɫɨɟɞɢɧɟɧɢɟ ɫɨɡɞɚɟɬ 



 

 

ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɦɟɬɚɥɥɚ ɧɟɩɪɨɱɧɨ ɭɞɟɪɠɢɜɚɟɦɭɸ ɩɥɟɧɤɭ, ɤɨɬɨɪɚɹ ɧɟɫɤɨɥɶɤɨ 

ɡɚɦɟɞɥɹɟɬ ɞɚɥɶɧɟɣɲɭɸ ɤɨɪɪɨɡɢɸ. Ⱦɢɨɤɫɢɞ ɭɝɥɟɪɨɞɚ CO2 ɜ ɩɪɢɫɭɬɫɬɜɢɢ ɜɨɞɵ 

ɞɟɣɫɬɜɭɟɬ ɤɚɤ ɭɝɨɥɶɧɚɹ ɤɢɫɥɨɬɚ, ɨɛɪɚɡɭɹ ɛɢɤɚɪɛɨɧɚɬɵ ɢ ɤɚɪɛɨɧɚɬɵ. ɋɤɨɪɨɫɬɶ 

ɤɨɪɪɨɡɢɢ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɫ ɩɨɜɵɲɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ, ɤɨɧɰɟɧɬɪɚɰɢɹ ɤɢɫɥɵɯ 

ɤɨɦɩɨɧɟɧɬɨɜ ɢ ɤɨɥɢɱɟɫɬɜɚ ɜɨɞɵ ɜ ɫɢɫɬɟɦɟ, ɚ ɬɚɤ ɠɟ ɩɪɢ ɧɚɥɢɱɢɢ ɩɪɨɞɭɤɬɨɜ 

ɪɟɚɤɰɢɣ ɨɤɢɫɥɟɧɢɹ ɢ ɪɚɡɥɨɠɟɧɢɹ ɚɦɢɧɨɜ, ɦɢɧɟɪɚɥɶɧɵɯ ɫɨɥɟɣ ɢ ɬ.ɞ. 

ɋɤɨɪɨɫɬɶ ɤɨɪɪɨɡɢɢ ɡɚɜɢɫɢɬ ɬɚɤ ɠɟ ɨɬ ɦɚɬɟɪɢɚɥɚ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ 

ɤɚɱɟɫɬɜɚ ɟɝɨ ɢɡɝɨɬɨɜɥɟɧɢɹ. Ʌɟɝɢɪɨɜɚɧɧɵɟ ɫɬɚɥɢ ɦɟɧɟɟ ɩɨɞɜɟɪɠɟɧɵ ɤɨɪɪɨɡɢɢ, 

ɧɚɢɛɨɥɟɟ ɭɹɡɜɢɦɵɟ ɦɟɫɬɚ ɭɫɬɚɧɨɜɨɤ ɞɨɥɠɧɵ ɛɵɬɶ ɢɡɝɨɬɨɜɥɟɧɵ ɢɡ 

ɥɟɝɢɪɨɜɚɧɧɨɣ ɫɬɚɥɢ, (ɫɤɨɪɨɫɬɶ ɤɨɪɪɨɡɢɢ ɜɨɡɪɚɫɬɟɬ ɫ ɩɨɜɵɲɟɧɢɟɦ 

ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɞɢɨɤɫɢɞɚ ɭɝɥɟɪɨɞɚ CO2 ɜ ɪɚɫɬɜɨɪɟ ɩɨɷɬɨɦɭ ɩɪɢ ɩɨɜɵɲɟɧɢɢ ɢɯ 

ɫɨɞɟɪɠɚɧɢɹ ɜ ɪɚɫɬɜɨɪɟ ɧɟɨɛɯɨɞɢɦɨ ɭɜɟɥɢɱɢɬɶ ɤɨɥɢɱɟɫɬɜɨ ɪɚɫɬɜɨɪɚ, 

ɩɨɞɚɜɚɟɦɨɝɨ ɧɚ ɮɢɥɶɬɪɚɰɢɸ). 

ɇɚ ɫɤɨɪɨɫɬɶ ɤɨɪɪɨɡɢɢ ɨɤɚɡɵɜɚɟɬ ɜɥɢɹɧɢɟ ɬɚɤɠɟ, ɫɨɨɬɧɨɲɟɧɢɟ CO2: H2S 

ɜ ɨɱɢɳɟɧɧɨɦ ɢ ɞɟɫɨɪɛɢɪɨɜɚɧɧɨɦ ɝɚɡɚɯ. ɇɚɢɛɨɥɶɲɟɟ ɧɚɫɵɳɟɧɢɟ ɪɚɫɬɜɨɪɚ 

ɞɨɩɭɫɤɚɟɬɫɹ ɩɪɢ ɨɱɢɫɬɤɟ ɝɚɡɨɜ ɫ ɦɟɧɶɲɢɦ ɫɨɞɟɪɠɚɧɢɟɦ ɞɢɨɤɫɢɞɚ ɭɝɥɟɪɨɞɚ 

CO2 ɢ ɛɨɥɶɲɨɦ ɫɨɞɟɪɠɚɧɢɢ ɫɟɪɨɜɨɞɨɪɨɞɚ H2S. ȼ ɨɛɪɚɬɧɨɦ ɫɥɭɱɚɟ ɫɬɟɩɟɧɶ 

ɧɚɫɵɳɟɧɢɹ ɪɚɫɬɜɨɪɚ ɞɨɥɠɧɚ ɛɵɬɶ ɤɚɤ ɦɨɠɧɨ ɦɟɧɶɲɟ. 

ȼɵɛɨɪ ɤɨɧɰɟɧɬɪɚɰɢɢ ɜɵɛɢɪɚɟɦɨɝɨ ɪɚɫɬɜɨɪɚ ɬɚɤɠɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ 

ɭɱɟɬɨɦ ɫɨɨɬɧɨɲɟɧɢɹ H2 S:CO2. ɑɟɦ ɜɵɲɟ ɟɝɨ ɡɧɚɱɟɧɢɟ, ɬɟɦ ɛɨɥɶɲɟ 

ɤɨɧɰɟɧɬɪɚɰɢɸ ɪɚɫɬɜɨɪɚ ɦɨɠɧɨ ɩɪɢɦɟɧɹɬɶ. Ɋɟɤɨɦɟɧɞɨɜɚɧɧɚɹ ɦɚɫɫɚ 

ɤɨɧɰɟɧɬɪɚɰɢɢ ɚɥɤɚɧɨɚɦɢɧɚ ɢ ɫɬɟɩɟɧɶ ɧɚɫɵɳɟɧɢɹ, ɩɪɢ ɤɨɬɨɪɵɯ ɤɨɪɪɨɡɢɹ ɧɟ 

ɩɪɟɜɵɲɚɟɬ ɞɨɩɭɫɬɢɦɵɯ ɜɟɥɢɱɢɧ ɩɪɢɜɟɞɟɧɧɵɯ ɧɢɠɟ (ɬɚɛɥɢɰɚ 1). 

 

Ɍɚɛɥɢɰɚ 1 – Ɋɟɤɨɦɟɧɞɭɟɦɵɟ ɤɨɧɰɟɧɬɪɚɰɢɢ ɚɦɢɧɨɜ. 

Ⱥɥɤɚɧɨɚɦɢɧɵ ɆɗȺ ȾȽȺ ȾɂɉȺ ɆȾɗȺ ȾɗȺ 
Ʉɨɧɰɟɧɬɪɚɰɢɹ 
ɚɦɢɧɚ % 

10-20 50-60 35-40 25-50 20-30 

ɇɚɫɵɳɟɧɢɟ 
ɚɦɢɧɚ 
ɦɨɥɶ/ɦɨɥɶ 

0,25-0,45 0,25-0,45 0,5-0,85 0,4-0,7 0,5-0,85 



 

 

  

ɉɪɢɦɟɧɟɧɢɟ ɢɧɝɢɛɢɬɨɪɨɜ ɤɨɪɪɨɡɢɢ ɩɨɡɜɨɥɹɟɬ ɩɨɞɧɹɬɶ ɤɨɧɰɟɧɬɪɚɰɢɸ ɢ 

ɫɬɟɩɟɧɶ ɧɚɫɵɳɟɧɢɹ ɚɦɢɧɚ, ɭɦɟɧɶɲɢɬɶ ɤɨɪɪɨɡɢɸ.  

Ȼɨɪɶɛɚ ɫ ɩɟɧɨɨɛɪɚɡɨɜɚɧɢɟɦ. 

ȼɫɩɟɧɢɜɚɧɢɟ ɪɚɫɬɜɨɪɨɜ ɚɦɢɧɚ – ɨɞɧɚ ɢɡ ɜɚɠɧɵɯ ɩɪɨɛɥɟɦ 

ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɭɫɬɚɧɨɜɨɤ ɝɚɡɚ. ȼɫɩɟɧɢɜɚɧɢɟ ɩɪɨɢɫɯɨɞɢɬ ɱɚɳɟ ɜɫɟɝɨ ɜ 

ɚɛɫɨɪɛɟɪɚɯ ɢ ɩɪɨɹɜɥɹɟɬɫɹ ɜ ɪɟɡɤɨɦ ɭɜɟɥɢɱɟɧɢɢ ɩɟɪɟɩɚɞɚ ɞɚɜɥɟɧɢɹ ɜ 

ɚɩɩɚɪɚɬɚɯ, ɩɨɹɜɥɟɧɢɹ ɭɪɨɜɧɹ ɠɢɞɤɨɫɬɢ ɜ ɫɟɩɚɪɚɬɨɪɟ ɨɱɢɳɟɧɧɨɝɨ ɢɥɢ 

ɤɢɫɥɨɝɨ ɝɚɡɨɜ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɜɫɩɟɧɢɜɚɧɢɹ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ 

ɭɫɬɚɧɨɜɨɤ ɭɯɭɞɲɚɸɬɫɹ. ɉɪɟɠɞɟ ɜɫɟɝɨ, ɩɪɨɢɫɯɨɞɢɬ ɛɨɥɶɲɚɹ ɩɨɬɟɪɹ ɚɦɢɧɨɜ, 

ɫɧɢɠɚɟɬɫɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɭɫɬɚɧɨɜɤɢ ɩɨ ɝɚɡɭ, ɭɯɭɞɲɚɟɬɫɹ ɤɚɱɟɫɬɜɨ 

ɤɢɫɥɨɝɨ ɝɚɡɚ. 

Ⱥɦɢɧɵ ɜ ɱɢɫɬɨɦ ɜɢɞɟ ɧɟ ɨɛɪɚɡɭɸɬ ɩɟɧɭ. Ɉɫɧɨɜɧɚɹ ɩɪɢɱɢɧɚ 

ɜɫɩɟɧɢɜɚɧɢɹ – ɷɬɨ ɩɪɢɦɟɫɢ, ɩɨɩɚɞɚɸɳɢɟ ɜ ɚɛɫɨɪɛɟɪ: ɭɝɥɟɜɨɞɨɪɨɞɧɵɣ 

ɤɨɧɞɟɧɫɚɬ, ɩɥɚɫɬɨɜɚɹ ɜɨɞɚ, ɩɟɫɨɤ, ɫɭɥɶɮɢɞɵ ɦɟɬɚɥɥɨɜ, ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ 

ɢɧɝɢɛɢɬɨɪɨɜ ɤɨɪɪɨɡɢɢ, ɪɚɡɥɢɱɧɵɟ ɉȺȼ. 

ɂɫɯɨɞɹ ɢɡ ɜɵɲɟ ɢɡɥɨɠɟɧɧɨɝɨ, ɦɨɠɧɨ ɩɨɫɬɚɜɢɬɶ ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ: 

- ɪɚɡɪɚɛɨɬɚɬɶ ɚɛɫɨɪɛɟɪ ɫ ɪɚɫɯɨɞɨɦ ɦ3/ɱ ɞɥɹ ɨɱɢɫɬɤɢ ɩɨɩɭɬɧɨɝɨ 

ɧɟɮɬɹɧɨɝɨ ɝɚɡɚ ɨɬ ɫɟɪɨɜɨɞɨɪɨɞɚ ɞɥɹ Ⱥɱɢɧɫɤɨɝɨ ɧɟɮɬɟɩɟɪɟɪɚɛɚɬɵɜɚɸɳɟɝɨ 

ɡɚɜɨɞɚ, ɫɨɞɟɪɠɚɧɢɟ ɫɟɪɨɜɨɞɨɪɨɞɚ %; 

-  ɩɪɟɞɥɨɠɢɬɶ ɦɟɪɨɩɪɢɹɬɢɹ ɞɥɹ ɩɨɜɵɲɟɧɢɹ ɞɨɥɝɨɜɟɱɧɨɫɬɢ ɫɥɭɠɛɵ 

ɚɛɫɨɪɛɟɪɚ. 

 

 

 

 

 

 

 



 

 

2 Ʉɨɧɫɬɪɭɤɬɢɜɧɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɪɚɡɞɟɥ 

2.1 Ʉɨɧɫɬɪɭɤɰɢɹ ɢ ɩɪɢɧɰɢɩ ɪɚɛɨɬɵ ɚɛɫɨɪɛɟɪɚ 

2.2 Ʉɨɧɫɬɪɭɤɬɢɜɧɵɣ ɪɚɫɱɟɬ  

2.2.1 Ɋɚɫɱɟɬ ɞɢɚɦɟɬɪɚ ɤɨɥɨɧɧɵ 

2.2.2  Ɋɚɫɱɟɬ ɜɵɫɨɬɵ ɤɨɥɨɧɧɵ 

2.2.3 ɉɨɞɛɨɪ ɞɧɢɳɚ ɢ ɤɪɵɲɤɢ 

2.2.4.Ɋɚɫɱɟɬ ɬɚɪɟɥɨɤ 

2.2.5 Ɋɚɫɱɟɬ ɲɬɭɰɟɪɨɜ 

2.2.6 Ɋɚɫɱɟɬ ɦɚɫɫɵ ɚɩɩɚɪɚɬɚ 

2.2.7 Ɋɚɫɱɟɬ  ɧɚ ɩɪɨɱɧɨɫɬɶ ɤɨɪɩɭɫɚ (ɪɚɫɱɟɬ ɬɨɥɳɢɧɵ ɫɬɟɧɤɢ  ɨɛɟɱɚɣɤɢ ɢ 

ɞɧɢɳɚ ɫ ɭɱɟɬɨɦ ɧɚɞɛɚɜɤɢ ɧɚ ɤɨɪɪɨɡɢɸ ɢ  ɷɪɨɡɢɢ) Ɂɚɳɢɬɚ  ɚɛɫɨɪɛɟɪɚ ɨɬ  

ɜɨɡɞɟɣɫɬɜɢɹ ɜɧɟɲɧɟɣ ɫɪɟɞɵ. 

2.3 Ɇɟɪɨɩɪɢɹɬɢɹ  ɩɨ ɩɨɜɵɲɟɧɢɸ ɧɚɞɟɠɧɨɫɬɢ ɚɛɫɨɪɛɰɢɨɧɧɨɣ 

ɭɫɬɚɧɨɜɤɢ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

2 Ʉɨɧɫɬɪɭɤɬɢɜɧɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɪɚɡɞɟɥ 

2.1 Ʉɨɧɫɬɪɭɤɰɢя ɢ ɩɪɢɧɰɢɩ ɪɚɛɨɬɵ ɚɛɫɨɪɛɟɪɚ 

 

Ⱥɛɫɨɪɛɟɪ (ɪɢɫ. 16) ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɜɟɪɬɢɤɚɥɶɧɭɸ ɰɢɥɢɧɞɪɢɱɟɫɤɭɸ 

ɨɛɨɥɨɱɤɭ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ (ɩɨɡ.1) ɫ ɸɛɨɱɧɨɣ ɨɩɨɪɨɣ (ɩɨɡ.2).  

 

 



 

 

Ɋɢɫɭɧɨɤ 16 – Ⱥɛɫɨɪɛɟɪ ɬɚɪɟɥɶɱɚɬɵɣ Ʉ-303ɚ 

 

 

ȼɧɭɬɪɢ ɰɢɥɢɧɞɪɢɱɟɫɤɨɣ ɨɛɨɥɨɱɤɢ ɭɫɬɚɧɨɜɥɟɧɵ ɤɨɥɩɚɱɤɨɜɵɟ 

ɨɞɧɨɫɥɢɜɧɵɟ ɬɚɪɟɥɤɢ ɜ ɤɨɥɢɱɟɫɬɜɟ 10 ɲɬɭɤ (ɩɨɡ.3), ɨɬɛɨɣɧɢɤ ɫɟɬɱɚɬɵɣ 

(ɩɨɡ.5) ɢ ɮɢɥɶɬɪɭɸɳɢɟ ɛɟɫɤɚɪɤɚɫɧɵɟ ɷɥɟɦɟɧɬɵ (ɤɨɚɥɟɫɰɢɪɵ) ɜ ɤɨɥɢɱɟɫɬɜɟ 30 

ɲɬɭɤ (ɩɨɡ.4). Ⱦɥɹ ɜɧɭɬɪɟɧɧɟɝɨ ɨɫɦɨɬɪɚ ɢ ɜɵɩɨɥɧɟɧɢɹ ɬɟɯɧɢɱɟɫɤɨɝɨ 

ɨɛɫɥɭɠɢɜɚɧɢɹ ɚɛɫɨɪɛɟɪɚ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɥɸɤɢ (ɩɨɡ.Ⱦ1-Ⱦ4) ɢ ɫɬɭɩɟɧɶɤɢ 

(ɩɨɡ.6). Ⱦɥɹ ɤɨɧɬɪɨɥɹ ɭɪɨɜɧɹ ɆɗȺ ɜ ɚɛɫɨɪɛɟɪɟ ɭɫɬɚɧɨɜɥɟɧ ɭɪɨɜɧɟɦɟɪ (ɩɨɡ.7), 

ɞɥɹ ɤɨɧɬɪɨɥɹ ɞɚɜɥɟɧɢɹ ɢ ɬɟɦɩɟɪɚɬɭɪɵ ɭɫɬɚɧɨɜɥɟɧɵ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ 

ɩɪɢɛɨɪɵ Ʉɂɉ ɢ Ⱥ. 

Ʉɨɥɩɚɱɤɨɜɵɟ ɬɚɪɟɥɤɢ ɹɜɥɹɸɬɫɹ ɫɴɟɦɧɵɦɢ, ɢ ɤɚɠɞɚɹ ɩɪɟɞɫɬɚɜɥɹɟɬ 

ɫɨɛɨɣ ɩɚɤɟɬ ɩɪɢɥɢɜɨɜ (ɩɨɡ.10) ɫ ɧɚɤɪɵɬɵɦɢ ɤɨɥɩɚɱɤɚɦɢ (ɩɨɡ.11). Ʉɨɥɩɚɱɨɤ 

ɮɢɤɫɢɪɭɟɬɫɹ ɤ ɩɪɢɥɢɜɭ ɭɝɥɨɜɵɦ ɫɬɟɪɠɧɟɦ (ɩɨɡ.13). Ʉ ɤɨɥɩɚɱɤɨɜɨɣ ɬɚɪɟɥɤɟ 

ɤɪɟɩɢɬɫɹ ɫɥɢɜɧɨɣ ɥɢɫɬ (ɩɨɡ.14). 

Ⱥɛɫɨɪɛɟɪ ɨɛɨɪɭɞɨɜɚɧ ɩɚɬɪɭɛɤɚɦɢ, ɲɬɭɰɟɪɚɦɢ ɢ ɨɬɜɨɞɚɦɢ, ɤɨɬɨɪɵɟ 

ɢɦɟɸɬ ɫɥɟɞɭɸɳɟɟ ɧɚɡɧɚɱɟɧɢɟ: 

— «Ⱥ» — ɜɯɨɞ ɝɚɡɚ; 

— «Ȼ» — ɜɵɯɨɞ ɝɚɡɚ; 

— «ȼ» — ɜɯɨɞ ɆɗȺ; 

— «Ƚ» — ɜɵɯɨɞ ɆɗȺ; 

— «ȿ» — ɫɥɢɜ ɝɥɢɤɨɥɹ ɜ ɟɦɤɨɫɬɶ ȿ1; 

— «ɀ1,2» — ɞɥɹ ɤɨɥɨɧɤɢ ɭɪɨɜɧɟɦɟɪɚ; 

— «ɂ1,2» — ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɦɚɧɨɦɟɬɪɨɜ; 

— «Ʉ1,2» — ɞɥɹ ɞɚɬɱɢɤɨɜ ɞɚɜɥɟɧɢɹ; 

— «Ʌ1,2» — ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɬɟɪɦɨɦɟɬɪɨɜ; 

— «Ɇ1,2» — ɞɥɹ ɞɚɬɱɢɤɨɜ ɬɟɦɩɟɪɚɬɭɪɵ; 

— «ɇ1,2» — ɞɥɹ ɡɚɦɟɪɚ ɩɟɪɟɩɚɞɚ ɞɚɜɥɟɧɢɹ; 

— «ɉ» — ɞɪɟɧɚɠ ɤɨɧɞɟɧɫɚɬɚ ɜ ɫɛɨɪɧɢɤ. 



 

 

Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɢ ɩɚɪɚɦɟɬɪɵ ɚɛɫɨɪɛɟɪɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 

ɬɚɛɥɢɰɟ 2. 

 

 

Ɍɚɛɥɢɰɚ 2 – Ɍɟɯɧɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢ ɩɚɪɚɦɟɬɪɵ ɚɛɫɨɪɛɟɪɚ Ʉ-303ɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɱɚɫɬɟɣ ɫɨɫɭɞɚ Ʉɨɪɩɭɫ  Ɍɚɪɟɥɤɢ 
 

Ɋɚɛɨɱɟɟ ɞɚɜɥɟɧɢɟ, Ɇɉɚ (ɤɝ/ɫɦ2), ɧɟ ɛɨɥɟɟ 0,57 (5,7) 0,9 (9,0) 

Ɋɚɫɱɟɬɧɨɟ ɞɚɜɥɟɧɢɟ, Ɇɉɚ (ɤɝ/ɫɦ2) 0,80 (8,0) - 

ɉɪɨɛɧɨɟ ɞɚɜɥɟɧɢɟ 
ɢɫɩɵɬɚɧɢɹ, Ɇɉɚ (ɤɝ/ɫɦ2) 

ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ 1,10 (11,0) 1,10 (11,0) 

ɩɧɟɜɦɚɬɢɱɟɫɤɨɝɨ   

Ɋɚɛɨɱɚɹ ɬɟɦɩɟɪɚɬɭɪɚ, °ɋ 45 230 

Ɋɚɫɱɟɬɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ, °ɋ 100 - 

Ɇɢɧɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɚɹ ɨɬɪɢɰɚɬɟɥɶɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ 
ɫɬɟɧɤɢ, °ɋ 

ɦɢɧɭɫ 50  

ɇɚɢɦɟɧɨɜɚɧɢɟ ɪɚɛɨɱɟɣ ɫɪɟɞɵ ɍɝɥɟɜɨɞɨɪɨɞɧɵɣ 
ɝɚɡ (ɇ2 – 50-
80%, H2S – 4,3 
%) 

ɪɚɫɬɜɨɪ ɆɗȺ 
(H2S ɞɨ 23 ɦɝ/ɥ) 

ɜɨɞɹɧɨɣ 
ɩɚɪ 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɪɚɛɨɱɟɣ 
ɫɪɟɞɵ 

ɤɥɚɫɫ ɨɩɚɫɧɨɫɬɢ 1  

ɜɡɪɵɜɨɨɩɚɫɧɨɫɬɶ ɞɚ  

ɩɨɠɚɪɨɨɩɚɫɧɨɫɬɶ ɞɚ  

ɉɪɢɛɚɜɤɚ ɞɥɹ ɤɨɦɩɟɧɫɚɰɢɢ ɤɨɪɪɨɡɢɢ (ɷɪɨɡɢɢ), ɫɦ 0,4  

ȼɦɟɫɬɢɦɨɫɬɶ, ɦ3 73,140  

Ɋɚɫɱɟɬɧɵɣ ɫɪɨɤ ɫɥɭɠɛɵ ɫɨɫɭɞɚ, ɥɟɬ 10  

 

ɉɪɢɧɰɢɩ ɪɚɛɨɬɵ ɚɛɫɨɪɛɟɪɚ. 



 

 

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɝɚɡ ɩɨɫɬɭɩɚɟɬ ɜ ɚɛɫɨɪɛɟɪ ɱɟɪɟɡ ɩɚɬɪɭɛɨɤ ɜɯɨɞɚ «Ⱥ» ɢ 

ɩɪɨɯɨɞɢɬ ɨɫɭɲɤɭ ɧɚ ɤɨɥɩɚɱɤɨɜɵɯ ɬɚɪɟɥɤɚɯ (ɪɢɫ. 16, ɩɨɡ.3) ɪɚɫɬɜɨɪɨɦ ɆɗȺ. 

Ɋɚɫɬɜɨɪ ɆɗȺ ɩɨɞɚɟɬɫɹ ɱɟɪɟɡ ɲɬɭɰɟɪ «ȼ» ɧɚ ɜɟɪɯɧɸɸ ɬɚɪɟɥɤɭ, 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɫɬɟɤɚɟɬ ɧɚ ɧɢɠɧɢɟ ɬɚɪɟɥɤɢ ɢ ɞɚɥɟɟ ɩɨ ɬɪɭɛɟ ɫɥɢɜɚ (ɩɨɡ.8) ɜ 

ɤɭɛɨɜɭɸ ɱɚɫɬɶ ɭɫɬɚɧɨɜɤɢ. ɍɪɨɜɟɧɶ ɆɗȺ ɧɚ ɬɚɪɟɥɤɟ ɩɨɞɞɟɪɠɢɜɚɟɬɫɹ 

ɤɨɧɫɬɪɭɤɬɢɜɧɨ ɧɟ ɛɨɥɟɟ ɜɵɫɨɬɵ ɫɥɢɜɧɨɝɨ ɥɢɫɬɚ (ɩɨɡ.14). Ƚɚɡ ɩɨɞɯɨɞɢɬ ɫɧɢɡɭ 

ɜɨ ɜɧɭɬɪɶ ɩɪɢɥɢɜɚ ɜ ɩɨɞɤɨɥɩɚɱɤɨɜɨɟ ɩɪɨɫɬɪɚɧɫɬɜɨ ɢ ɞɚɥɟɟ, ɩɪɨɯɨɞɹ ɱɟɪɟɡ 

«V»-ɨɛɪɚɡɧɵɟ ɳɟɥɢ ɤɨɧɬɚɤɬɢɪɭɟɬ ɫ ɆɗȺ. 

Ɉɬɞɟɥɟɧɢɟ ɆɗȺ ɨɬ ɝɚɡɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧɚ ɫɟɬɱɚɬɨɦ ɨɬɛɨɣɧɢɤɟ (ɩɨɡ.5) 

ɢ ɮɢɥɶɬɪɚɯ ɤɨɚɥɟɫɰɢɪɚɯ (ɩɨɡ.4). Ɉɫɭɲɟɧɧɵɣ ɝɚɡ ɨɬɜɨɞɢɬɫɹ ɱɟɪɟɡ ɩɚɬɪɭɛɨɤ 

ɜɵɯɨɞɚ ɝɚɡɚ «Ȼ» ɜ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɚɛɫɨɪɛɟɪɚ. 

ɍɥɚɜɥɢɜɚɟɦɵɣ ɧɚ ɫɟɬɱɚɬɨɦ ɨɬɛɨɣɧɢɤɟ ɢ ɮɢɥɶɬɪɚɯ ɤɨɚɥɟɫɰɢɪɚɯɆɗȺ 

ɫɬɟɤɚɟɬ ɧɚ ɜɟɪɯɧɸɸ ɬɚɪɟɥɤɭ. ɋɥɢɜ ɆɗȺ ɢɡ ɚɛɫɨɪɛɟɪɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɱɟɪɟɡ 

ɲɬɭɰɟɪ ɜɵɯɨɞɚ «Ƚ». 

Ɉɬɜɨɞ ɱɚɫɬɢ ɠɢɞɤɨɣ ɮɪɚɤɰɢɢ ɫ ɮɢɥɶɬɪɨɜ ɤɨɚɥɟɫɰɢɪɨɜ ɩɪɨɢɡɜɨɞɢɬɫɹ 

ɱɟɪɟɡ ɲɬɭɰɟɪ «ɉ» (ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɬɟɯɨɛɫɥɭɠɢɜɚɧɢɹ). 

ɍɪɨɜɟɧɶ ɆɗȺ ɜ ɚɛɫɨɪɛɟɪɟ ɤɨɧɬɪɨɥɢɪɭɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɭɪɨɜɧɟɦɟɪɚ 

(ɩɨɡ.7). 

ɉɨɞɝɨɬɨɜɤɚ ɤ ɩɭɫɤɭ ɚɛɫɨɪɛɟɪɚ. 

ɉɟɪɟɞ ɜɜɨɞɨɦ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ ɚɛɫɨɪɛɟɪ ɞɨɥɠɟɧ ɩɪɨɣɬɢ ɬɟɯɧɢɱɟɫɤɨɟ 

ɨɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɧɢɟ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ «ɉɪɚɜɢɥ ɭɫɬɪɨɣɫɬɜɚ ɢ 

ɛɟɡɨɩɚɫɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɫɨɫɭɞɨɜ, ɪɚɛɨɬɚɸɳɢɯ ɩɨɞ ɞɚɜɥɟɧɢɟɦ». 

ɉɪɨɢɡɜɟɫɬɢ ɨɫɦɨɬɪ ɚɛɫɨɪɛɟɪɚ. ȼɧɭɬɪɟɧɧɢɟ ɩɨɜɟɪɯɧɨɫɬɢ ɷɥɟɦɟɧɬɨɜ 

ɚɛɫɨɪɛɟɪɚ, ɚ ɬɚɤɠɟ ɩɪɢɫɨɟɞɢɧɹɟɦɵɯ ɤ ɧɟɦɭ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɨɱɢɫɬɢɬɶ ɨɬ ɝɪɹɡɢ, 

ɩɟɫɤɚ, ɨɬɫɥɚɢɜɚɸɳɟɣɫɹ ɨɤɚɥɢɧɵ ɢ ɞɪɭɝɢɯ ɩɨɫɬɨɪɨɧɧɢɯ ɩɪɟɞɦɟɬɨɜ, ɩɪɨɦɵɬɶ 

ɢ ɩɪɨɞɭɬɶ. 

ɉɪɨɜɟɪɢɬɶ ɡɚɬɹɠɤɭ ɮɥɚɧɰɟɜɵɯ ɫɨɟɞɢɧɟɧɢɣ ɢ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ 

ɡɚɩɨɪɧɨɣ ɚɪɦɚɬɭɪɵ. 



 

 

ɉɪɨɢɡɜɟɫɬɢ ɝɢɞɪɨɢɫɩɵɬɚɧɢɹ ɚɛɫɨɪɛɟɪɚ ɩɪɨɛɧɵɦ ɞɚɜɥɟɧɢɟɦ 0,7 Ɇɉɚ 

ɩɪɢ ɫɧɹɬɵɯ ɮɢɥɶɬɪɚɯ ɤɨɚɥɟɫɰɢɪɚɯ. 

ɉɨɫɥɟ ɩɪɨɜɟɞɟɧɢɹ ɝɢɞɪɨɢɫɩɵɬɚɧɢɹ ɜɨɞɚ ɢɡ ɚɩɩɚɪɚɬɚ ɞɨɥɠɧɚ ɛɵɬɶ 

ɭɞɚɥɟɧɚ, ɜɧɭɬɪɟɧɧɹɹ ɩɨɥɨɫɬɶ ɩɪɨɞɭɬɚ ɫɭɯɢɦ ɫɠɚɬɵɦ ɜɨɡɞɭɯɨɦ. 

Ⱥɩɩɚɪɚɬ ɩɪɢɡɧɚɟɬɫɹ ɜɵɞɟɪɠɚɜɲɢɦ ɢɫɩɵɬɚɧɢɟ, ɟɫɥɢ ɜɨ ɜɪɟɦɹ ɟɝɨ 

ɩɪɨɜɟɞɟɧɢɹ ɨɬɫɭɬɫɬɜɭɸɬ: 

— ɩɚɞɟɧɢɟ ɩɪɨɛɧɨɝɨ ɞɚɜɥɟɧɢɹ ɩɨ ɦɚɧɨɦɟɬɪɭ ɜ ɬɟɱɟɧɢɟ 20 ɦɢɧɭɬ ɢ 

ɩɨɫɥɟ ɟɝɨ ɫɧɢɠɟɧɢɹ ɞɨ ɪɚɛɨɱɟɝɨ ɜ ɬɟɱɟɧɢɟ ɜɫɟɝɨ ɜɪɟɦɟɧɢ, ɧɟɨɛɯɨɞɢɦɨɝɨ ɞɥɹ 

ɨɫɦɨɬɪɚ; 

— ɬɟɱɶ, ɩɨɬɟɧɢɟ, ɧɚɥɢɱɢɟ ɩɭɡɵɪɶɤɨɜ ɜ ɫɜɚɪɧɵɯ ɲɜɚɯ, ɧɚ ɨɫɧɨɜɧɨɦ 

ɦɟɬɚɥɥɟ ɢ ɮɥɚɧɰɟɜɵɯ ɫɨɟɞɢɧɟɧɢɹɯ; 

— ɨɫɬɚɬɨɱɧɵɟ ɞɟɮɨɪɦɚɰɢɢ ɤɨɧɫɬɪɭɤɰɢɢ. 

Ɋɟɡɭɥɶɬɚɬɵ ɩɪɨɜɟɞɟɧɢɹ ɪɚɛɨɬ ɡɚɧɨɫɹɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɪɚɡɞɟɥɵ 

ɩɚɫɩɨɪɬɚ ɚɛɫɨɪɛɟɪɚ. 

 

 

2.2 Ʉɨɧɫɬɪɭɤɬɢɜɧɵɣ ɪɚɫɱɟɬ 

2.2.1 Ɋɚɫɱɟɬ ɞɢɚɦɟɬɪɚ ɤɨɥɨɧɧɵ 

 

ȼ ɤɚɱɟɫɬɜɟ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɡɚɞɚɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɜɟɥɢɱɢɧɵ: 

1. Ɉɛɴɟɦɧɵɣ ɪɚɫɯɨɞ ɩɨɫɬɭɩɚɸɳɟɣ ɝɚɡɨɜɨɣ ɮɚɡɵ ɜ ɤɨɥɨɧɧɭ: Vɝ= 8 000 

ɦ3/ɱ 

2. ɋɨɞɟɪɠɚɧɢɟ ɩɨɝɥɨɳɚɟɦɨɝɨ ɤɨɦɩɨɧɟɧɬɚ ɜ ɩɨɫɬɭɩɚɸɳɟɦ ɝɚɡɟ: ɭɧ = 4,3 

% 

3. ɋɬɟɩɟɧɶ ɢɡɜɥɟɱɟɧɢɹ: α = 100 % 

4. ɇɚɱɚɥɶɧɨɟ ɫɨɞɟɪɠɚɧɢɟ ɩɨɝɥɨɳɚɟɦɨɝɨ ɤɨɦɩɨɧɟɧɬɚ ɜ ɚɛɫɨɪɛɟɧɬɟ 

ɦɚɫɫɨɜɚɹ ɞɨɥɹ: xɜɧ= 0 %  

5. Ʉɨɧɟɱɧɨɟ ɫɨɞɟɪɠɚɧɢɟ ɩɨɝɥɨɳɚɟɦɨɝɨ ɤɨɦɩɨɧɟɧɬɚ ɜ ɚɛɫɨɪɛɟɧɬɟ 

ɦɚɫɫɨɜɚɹ ɞɨɥɹ xɜɤ = 0,45 % 



 

 

6. Ɍɟɦɩɟɪɚɬɭɪɚ ɩɨɫɬɭɩɚɸɳɟɣ ɝɚɡɨɜɨɣ ɫɦɟɫɢ ɜ ɤɨɥɨɧɧɭ t = 45 ° ɋ 

7. Ⱦɚɜɥɟɧɢɟ ɜ ɤɨɥɨɧɧɟ Ɋ = 0,57 Ɇɉɚ 

ɉɨɪɹɞɨɤ ɪɚɫɱɟɬɚ 

Ɉɩɪɟɞɟɥɢɦ ɞɢɚɦɟɬɪ ɤɨɥɨɧɧɵ ɩɨ ɮɨɪɦɭɥɟ (1) 

 

 
 



V

Dk

4

 (1)
 

 

ȼɨɫɩɨɥɶɡɨɜɚɜɲɢɫɶ ɮɨɪɦɭɥɨɣ (2) ɧɚɣɞёɦ ɨɩɬɢɦɚɥɶɧɭɸ ɫɤɨɪɨɫɬɶ ɝɚɡɚ ɜ 

ɤɨɥɨɧɧɟ. 

 

 (2) 
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ɂɡ ɪɹɞɚ ɫɬɚɧɞɚɪɬɧɵɯ ɞɢɚɦɟɬɪɨɜ ɩɪɢɧɢɦɚɟɦ ɞɢɚɦɟɬɪ ɤɨɥɨɧɧɵ, ɪɚɜɧɵɣ 

1400ɦɦ. 

ɍɬɨɱɧɢɦ ɫɤɨɪɨɫɬɶ ɝɚɡɚ. 

 

 

 

2.2.2  Ɋɚɫɱɟɬ ɜɵɫɨɬɵ ɤɨɥɨɧɧɵ 

 

Ɉɩɪɟɞɟɥɢɦ ɜɵɫɨɬɭ ɤɨɥɨɧɧɵ, ɜɵɱɢɫɥɢɜ ɟё ɩɨ ɮɨɪɦɭɥɟ (3). 
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     (3) 

 

ɩɪɢ D = 1400 ɢɡ ɫɩɪɚɜɨɱɧɢɤɚ ɜɵɩɢɫɵɜɚɟɦ ɡɧɚɱɟɧɢɹ: 

ɇɜ = 1000 ɦɦ. 

ɇɧ = 2000 ɦɦ. 

h = 600 ɦɦ. 

ȼɵɫɨɬɭ ɬɚɪɟɥɶɱɚɬɨɣ ɱɚɫɬɢ ɤɨɥɨɧɧɵ ɨɩɪɟɞɟɥɢɦ, ɢɫɩɨɥɶɡɭɹ ɮɨɪɦɭɥɭ (4). 

 

        (4) 

 

ɇɬɚɪ = (10-1)·0,6 = 5,4 ɦ. 

ɇɤ = 1 + 2 + 5,4 = 8,4 ɦ. 

 

 

 

 

2.2.3Пɨдɛɨр крыɲки и дɧиɳɚ 
 

Ⱦɥɹ ɞɚɧɧɨɣ ɤɨɥɨɧɧɵ ɢɡ ɪɹɞɚ ɫɬɚɧɞɚɪɬɧɵɯ ɷɥɟɦɟɧɬɨɜ ɩɨɞɛɟɪёɦ ɤɪɵɲɤɭ 

ɢ ɞɧɢɳɟ (ȽɈɋɌ 6533-78). Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɞɚɧɧɵɯ ɷɥɟɦɟɧɬɨɜ 

ɭɤɚɡɚɧɵ ɜ ɬɚɛɥɢɰɟ 3. 

 

Ɍɚɛɥɢɰɚ 3 – Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɪɵɲɤɢ ɢ ɞɧɢɳɚ ɚɛɫɨɪɛɟɪɚ 

ɉɚɪɚɦɟɬɪɵ ɤɪɵɲɤɚ ɞɧɢɳɟ 
 

ȼɧɭɬɪɟɧɧɢɣ ɞɢɚɦɟɬɪ ,  
1400 1400 

ȼɵɫɨɬɚ ɛɨɪɬɚ ,  
40 40 

ȼɵɫɨɬɚ ɷɥɥɢɩɬɢɱɟɫɤɨɣ ɱɚɫɬɢ ,  
350 350 

ȼɧɭɬɪɟɧɧɹɹ ɩɨɜɟɪɯɧɨɫɬɶ ,  
2,39 2,39 

ȼɧɭɬɪɟɧɧɹɹ ёɦɤɨɫɬɶ ,  
0,45 0,45 

Ɍɨɥɳɢɧɚ ɫɬɟɧɤɢ ,  
15,2 15,2 

ɜD ɦɦ
h ɦɦ

ɜh ɦɦ

ɜF 2ɦ

Y 3ɦ
S ɦɦ

ɧɬɚɪɜk ɇɇɇɇ 

hnɇɬɚɪ  )1(



 

 

Ɇɚɫɫɚ ,  420 420 

 

 

2.2.4 Ɋɚɫɱɟɬ ɬɚɪɟɥɨɤ 

 

ȼ ɛɚɪɛɨɬɚɠɧɵɯ ɚɛɫɨɪɛɟɪɚɯ ɩɨɜɟɪɯɧɨɫɬɶ ɫɨɩɪɢɤɨɫɧɨɜɟɧɢɹ ɮɚɡ 

ɪɚɡɜɢɜɚɟɬɫɹ ɩɨɬɨɤɚɦɢ ɝɚɡɚ, ɪɚɫɩɪɟɞɟɥɹɸɳɟɝɨɫɹ ɜ ɠɢɞɤɨɫɬɢ ɜ ɜɢɞɟ ɩɭɡɵɪɶɤɨɜ 

ɢ ɫɬɪɭɟɤ. Ɍɚɤɨɟ ɞɜɢɠɟɧɢɟ ɝɚɡɚ, ɧɚɡɵɜɚɟɦɨɟ ɛɚɪɛɨɬɚɠɟɦ, ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ 

ɬɚɪɟɥɶɱɚɬɵɯ ɤɨɥɨɧɧɚɯ ɫ ɤɨɥɩɚɱɤɨɜɵɦɢ, ɫɢɬɱɚɬɵɦɢ ɢɥɢ ɩɪɨɜɚɥɶɧɵɦɢ 

ɬɚɪɟɥɤɚɦɢ. 

Ɉɫɨɛɟɧɧɨɫɬɶɸ ɬɚɪɟɥɶɱɚɬɵɯ ɤɨɥɨɧɧ ɹɜɥɹɟɬɫɹ ɫɬɭɩɟɧɱɚɬɵɣ ɯɚɪɚɤɬɟɪ 

ɩɪɨɜɨɞɢɦɨɝɨ ɜ ɧɢɯ ɩɪɨɰɟɫɫɚ - ɝɚɡ ɢ ɠɢɞɤɨɫɬɶ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ 

ɫɨɩɪɢɤɚɫɚɸɬɫɹ ɧɚ ɨɬɞɟɥɶɧɵɯ ɫɬɭɩɟɧɹɯ (ɬɚɪɟɥɤɚɯ) ɚɩɩɚɪɚɬɚ. 

ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɞɢɚɦɟɬɪɚ, ɤɨɥɨɧɧɵɟ ɚɩɩɚɪɚɬɵ ɢɡɝɨɬɚɜɥɢɜɚɸɬ ɫ 

ɬɚɪɟɥɤɚɦɢ ɪɚɡɥɢɱɧɵɯ ɬɢɩɨɜ. ȼ ɞɚɧɧɭɸ ɤɨɥɨɧɧɭ ɞɢɚɦɟɬɪɨɦ 1400 ɦɦ  ɦɨɠɧɨ 

ɭɫɬɚɧɨɜɢɬɶ ɤɨɥɩɚɱɤɨɜɵɟ ɬɚɪɟɥɤɢ ɬɢɩɚ ɌɋɄ-1 (ɈɋɌ 26-01-66-86). 

Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɨɥɩɚɱɤɨɜɵɯ ɬɚɪɟɥɨɤ ɬɢɩɚ ɌɋɄ-1 ɩɪɢ 

ɞɢɚɦɟɬɪɟ ɤɨɥɨɧɧɵ 1400 ɦɦ  ɭɤɚɡɚɧɵ ɜ ɬɚɛɥɢɰɟ 5. 

Ɍɚɛɥɢɰɚ 5 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɤɨɥɩɚɱɤɨɜɵɯ ɬɚɪɟɥɨɤ ɌɋɄ-1 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ  ɉɚɪɚɦɟɬɪɵ  
 

ɋɜɨɛɨɞɧɨɟ ɫɟɱɟɧɢɟ ɤɨɥɨɧɧɵ,  1,54 

Ⱦɥɢɧɚ ɥɢɧɢɢ ɛɚɪɛɨɬɚɠɚ,  12,3 

ɉɟɪɢɦɟɬɪ ɫɥɢɜɚ ,  0,818 

ɋɜɨɛɨɞɧɨɟ ɫɟɱɟɧɢɟ ɬɚɪɟɥɤɢ,  0,129 

Ɉɬɧɨɫɢɬɟɥɶɧɚɹ ɩɥɨɳɚɞɶ ɞɥɹ ɨɬɯɨɞɚ ɩɚɪɨɜ ,  11,4 

Ɇɚɫɫɚ,  68,6 

 

 

2.2.5 Ɋɚɫɱɟɬ ɲɬɭɰɟɪɨɜ 

 

ɉɨɞɫɨɟɞɢɧɟɧɢɟ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɤ ɫɨɫɭɞɚɦ ɢ ɚɩɩɚɪɚɬɚɦ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 

ɫ ɩɨɦɨɳɶɸ ɜɜɨɞɧɵɯ ɬɪɭɛ ɢɥɢ ɲɬɭɰɟɪɨɜ. ɒɬɭɰɟɪɧɵɟ ɫɨɟɞɢɧɟɧɢɹ ɦɨɝɭɬ ɛɵɬɶ 

m ɤɝ

2ɦ
ɦ

cL ɦ
2ɦ

ɝF %
ɤɝ



 

 

ɪɚɡɴɟɦɧɵɦɢ (ɪɟɡɶɛɨɜɵɦɢ, ɮɥɚɧɰɟɜɵɦɢ, ɫɚɥɶɧɢɤɨɜɵɦɢ) ɢ ɧɟɪɚɡɴɟɦɧɵɦɢ 

(ɫɜɚɪɧɵɦɢ, ɩɚɹɧɵɦɢ, ɤɥɟɟɜɵɦɢ). ɇɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɵ ɪɚɡɴɟɦɧɵɟ 

ɫɨɟɞɢɧɟɧɢɹ ɫ ɩɨɦɨɳɶɸ ɮɥɚɧɰɟɜɵɯ ɲɬɭɰɟɪɨɜ. ɋɬɚɥɶɧɵɟ ɮɥɚɧɰɟɜɵɟ ɲɬɭɰɟɪɚ 

ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɤɨɪɨɬɤɢɟ ɤɭɫɤɢ ɬɪɭɛ ɫ ɩɪɢɜɚɪɟɧɧɵɦɢ ɤ ɧɢɦ ɮɥɚɧɰɚɦɢ 

ɥɢɛɨ ɫ ɮɥɚɧɰɚɦɢ, ɭɞɟɪɠɢɜɚɸɳɢɦɢɫɹ ɧɚ ɨɬɛɨɪɬɨɜɤɟ, ɥɢɛɨ ɫ ɮɥɚɧɰɚɦɢ, 

ɨɬɤɨɜɚɧɧɵɦɢ ɡɚ ɨɞɧɨ ɫɨ ɲɬɭɰɟɪɨɦ. ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɨɥɳɢɧɵ ɫɬɟɧɨɤ 

ɩɚɬɪɭɛɤɢ ɲɬɭɰɟɪɨɜ ɦɨɝɭɬ ɛɵɬɶ ɬɨɧɤɨɫɬɟɧɧɵɦɢ ɢ ɬɨɥɫɬɨɫɬɟɧɧɵɦɢ. Ɍɢɩɵ 

ɲɬɭɰɟɪɨɜ ɡɚɜɢɫɹɬ ɨɬ ɧɨɦɢɧɚɥɶɧɨɝɨ (ɭɫɥɨɜɧɨɝɨ) ɞɚɜɥɟɧɢɹ ɢ ɬɟɦɩɟɪɚɬɭɪɵ 

ɫɪɟɞɵ. 

ɉɪɢɫɨɟɞɢɧɟɧɢɟ ɮɥɚɧɰɟɜɵɯ ɲɬɭɰɟɪɨɜ ɤ ɤɨɪɩɭɫɭ ɚɩɩɚɪɚɬɚ, ɞɧɢɳɭ ɢɥɢ 

ɤɪɵɲɤɟ ɜɵɩɨɥɧɹɟɬɫɹ ɫ ɨɩɪɟɞɟɥɟɧɧɵɦ ɜɵɥɟɬɨɦ, ɤɨɬɨɪɵɣ ɡɚɜɢɫɢɬ ɨɬ 

ɭɫɥɨɜɧɨɝɨ ɞɢɚɦɟɬɪɚ ɢ ɭɫɥɨɜɧɨɝɨ ɞɚɜɥɟɧɢɹ, ɚ ɬɚɤɠɟ ɨɬ ɬɨɥɳɢɧɵ ɢɡɨɥɹɰɢɢ 

ɚɩɩɚɪɚɬɚ, ɟɫɥɢ ɨɧ ɬɚɤɨɜɭɸ ɢɦɟɟɬ. 

ɉɨ ɧɚɡɧɚɱɟɧɢɸ ɜɫɟ ɮɥɚɧɰɟɜɵɟ ɫɨɟɞɢɧɟɧɢɹ ɜ ɯɢɦɢɱɟɫɤɨɦ 

ɚɩɩɚɪɚɬɨɫɬɪɨɟɧɢɢ ɩɨɞɪɚɡɞɟɥɹɸɬ ɧɚ ɮɥɚɧɰɵ ɞɥɹ ɬɪɭɛɧɨɣ ɚɪɦɚɬɭɪɵ ɢ ɬɪɭɛ 

(ɫɸɞɚ ɠɟ ɨɬɧɨɫɹɬɫɹ ɜɫɟ ɮɥɚɧɰɵ ɲɬɭɰɟɪɨɜ ɢ ɚɩɩɚɪɚɬɨɜ) ɢ ɮɥɚɧɰɵ ɞɥɹ 

ɚɩɩɚɪɚɬɨɜ (ɫ ɢɯ ɩɨɦɨɳɶɸ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɤɪɟɩɥɟɧɢɟ ɤɪɵɲɟɤ, ɞɧɢɳ ɢ ɬ.ɞ.) 

Ⱦɢɚɦɟɬɪ ɲɬɭɰɟɪɨɜ ɪɚɫɫɱɢɬɵɜɚɟɦ ɩɨ ɮɨɪɦɭɥɟ (5). 

 

       (5) 

 

 

ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɤɨɥɨɧɧɵ ɜɟɥɢɤɚ, ɩɨɷɬɨɦɭ ɞɥɹ ɩɨɞɚɱɢ ɢ ɨɬɜɨɞɚ 

ɝɚɡɨɜɨɝɨ ɩɨɬɨɤɚ ɫɨ ɫɤɨɪɨɫɬɶɸ 1,56 ɦ/ɫ  ɩɪɟɞɭɫɦɨɬɪɢɦ ɩɨ 2 ɲɬɭɰɟɪɚ. 

 

 

 

Ⱦɥɹ ɩɨɞɚɱɢ ɩɨɝɥɨɬɢɬɟɥɹ ɢ ɨɬɜɨɞɚ ɧɚɫɵɳɟɧɧɨɝɨ ɩɨɝɥɨɬɢɬɟɥɹ ɫɨ 

ɫɤɨɪɨɫɬɶɸ 1,3 ɦ/ɫ  ɩɪɟɞɭɫɦɨɬɪɢɦ ɩɨ 2 ɲɬɭɰɟɪɚ. 
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ɍɬɨɱɧɹɟɦ ɩɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɞɢɚɦɟɬɪɵ ɲɬɭɰɟɪɨɜ ɢ ɬɨɥɳɢɧɭ 

ɫɬɟɧɨɤ. Ⱦɚɧɧɵɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 6. 

 

Ɍɚɛɥɢɰɚ 6 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɲɬɭɰɟɪɨɜ 

ɇɨɦɟɪ ɲɬɭɰɟɪɚ 1 2 3 4 
 

Ɍɨɥɳɢɧɚ ɫɬɟɧɤɢ ,  22 22 22 22 

ɇɚɪɭɠɧɵɣ ɞɢɚɦɟɬɪ ,  1000 1000 1000 1000 

 

 

2.2.6 Ɋɚɫɱɟɬ ɦɚɫɫɵ ɚɩɩɚɪɚɬɚ 

 

Ɇɚɫɫɭ ɞɚɧɧɨɣ ɤɨɥɨɧɧɵ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ (6). 

 

 (6) 

 

mɤ = 3,14·1,4·0,022·8,4·7850 = 6377,2 ɤɝ 

Ɇɚɫɫɭ ɬɚɪɟɥɨɤ ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ (7) 

 

            (7) 

mɬɚɪ = 68,6·10 = 686 ɤɝ 

ɉɨɥɶɡɭɹɫɶ ɮɨɪɦɭɥɨɣ (8) ɨɩɪɟɞɟɥɢɦ ɦɚɫɫɭ ɦɚɤɫɢɦɚɥɶɧɨɣ ɡɚɝɪɭɡɤɢ 

ɤɨɥɨɧɧɵ. 

 

 

             (8) 
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Ɇɚɫɫɭ ɦɚɤɫɢɦɚɥɶɧɨɣ ɧɚɝɪɭɡɤɢ ɧɚ ɨɩɨɪɵ ɨɩɪɟɞɟɥɢɦ, ɩɨɥɶɡɭɹɫɶ 

ɮɨɪɦɭɥɨɣ (9). 

 

              (9) 

 

mɦɚɤɫ.ɧɚɝɪ = 6377,2 + 686 + 2412 + 420 + 420 = 10315,2 ɤɝ 

 

ɉɟɪɟɜɟɞɟɦ ɦɚɫɫɭ ɦɚɤɫɢɦɚɥɶɧɨɣ ɧɚɝɪɭɡɤɢ ɜ ɦɟɝɚ ɧɶɸɬɨɧɵ, ɢɫɩɨɥɶɡɭɹ 

ɮɨɪɦɭɥɭ (10). 

 

 

      (10) 

 

 

 

 

 

ɉɨɞɛɨɪ ɨɩɨɪ. 

ɏɢɦɢɱɟɫɤɢɟ ɚɩɩɚɪɚɬɵ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɧɚ ɮɭɧɞɚɦɟɧɬ ɱɚɳɟ ɜɫɟɝɨ ɫ 

ɩɨɦɨɳɶɸ ɨɩɨɪ. Ⱥɩɩɚɪɚɬɵ, ɪɚɛɨɬɚɸɳɢɟ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɨɦ ɩɨɥɨɠɟɧɢɢ, 

ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɬɨɝɨ, ɝɞɟ ɢɯ ɦɨɧɬɢɪɭɸɬ (ɜɧɭɬɪɢ ɩɨɦɟɳɟɧɢɹ ɢɥɢ ɜɧɟ ɟɝɨ), 

ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɧɚ ɫɟɞɥɨɜɵɯ ɨɩɨɪɚɯ. Ⱥɩɩɚɪɚɬɵ ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɬɢɩɚ, 

ɪɚɡɦɟɳɚɟɦɵ ɧɚ ɨɬɤɪɵɬɵɯ ɩɥɨɳɚɞɤɚɯ, ɨɫɧɚɳɚɸɬ ɸɛɨɱɧɵɦɢ ɨɩɨɪɚɦɢ - 

ɰɢɥɢɧɞɪɢɱɟɫɤɢɦɢ ɢɥɢ ɤɨɧɢɱɟɫɤɢɦɢ. ɑɚɳɟ ɜɫɟɝɨ ɸɛɨɱɧɵɟ ɨɩɨɪɵ ɩɪɢɦɟɧɹɸɬ 

ɞɥɹ ɚɩɩɚɪɚɬɨɜ ɤɨɥɨɧɧɨɝɨ ɬɢɩɚ. Ⱥɩɩɚɪɚɬɵ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɟ ɜ ɩɨɦɟɳɟɧɢɢ, 

ɦɨɝɭɬ ɦɨɧɬɢɪɨɜɚɬɶɫɹ ɥɢɛɨ ɧɚ ɩɨɞɜɟɫɧɵɯ ɥɚɩɚɯ, ɥɢɛɨ ɧɚ ɫɬɨɣɤɚɯ. 

ɞɧɤɪɡɚɝɪɦɚɤɫmapkɧɚɝɪɦɚɤɫ mmmmmm  ..
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ȿɫɥɢ ɚɩɩɚɪɚɬ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɧɚ ɩɨɥɭ ɬɨɝɨ ɢɥɢ ɢɧɨɝɨ ɷɬɚɠɚ, ɬɨ ɩɪɢ 

ɫɨɨɬɧɨɲɟɧɢɢ ɜɵɫɨɬɵ ɤɨɥɨɧɧɵ ɤ ɟɟ ɞɢɚɦɟɬɪɭ ɦɟɧɶɲɢɦ 5 ɢɫɩɨɥɶɡɭɸɬ 

ɨɩɨɪɧɵɟ ɫɬɨɣɤɢ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɛɵɬɶ ɜɟɪɬɢɤɚɥɶɧɵɦɢ ɢɥɢ ɧɚɤɥɨɧɧɵɦɢ, 

ɤɪɭɝɥɨɝɨ ɢɥɢ ɧɟɤɪɭɝɥɨɝɨ ɫɟɱɟɧɢɹ. Ɉɩɨɪɧɵɟ ɫɬɨɣɤɢ ɤɪɭɝɥɨɝɨ ɫɟɱɟɧɢɹ 

ɩɪɢɦɟɧɹɸɬ, ɤɚɤ ɩɪɚɜɢɥɨ, ɞɥɹ ɚɩɩɚɪɚɬɨɜ ɦɚɥɵɯ ɨɛɴɟɦɨɜ. ɑɬɨɛɵ ɫɨɯɪɚɧɢɬɶ 

ɩɪɨɱɧɨɫɬɶ ɨɛɟɱɚɟɤ ɢ ɞɧɢɳ ɚɩɩɚɪɚɬɨɜ ɩɪɢ ɜɨɡɞɟɣɫɬɜɢɢ ɧɚ ɧɢɯ ɨɩɨɪɧɵɯ 

ɧɚɝɪɭɡɨɤ, ɦɟɠɞɭ ɨɩɨɪɨɣ ɢ ɷɥɟɦɟɧɬɚɦɢ ɚɩɩɚɪɚɬɚ ɢɧɨɝɞɚ ɩɨɦɟɳɚɸɬ 

ɫɩɟɰɢɚɥɶɧɭɸ ɩɪɨɤɥɚɞɤɭ. ɑɢɫɥɨ ɨɩɨɪ, ɨɩɪɟɞɟɥɹɟɦɨɟ ɤɨɧɫɬɪɭɤɬɢɜɧɵɦɢ 

ɫɨɨɛɪɚɠɟɧɢɹɦɢ, ɩɪɨɜɟɪɹɸɬ ɪɚɫɱɟɬɧɵɦ ɩɭɬɟɦ: ɫɬɨɟɤ ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɦɟɧɟɟ 

ɬɪɟɯ. Ɍ.ɤ. ɫɨɨɬɧɨɲɟɧɢɟ ɜɵɫɨɬɵ ɞɚɧɧɨɣ ɤɨɥɨɧɧɵ ɤ ɟɟ ɞɢɚɦɟɬɪɭ ɦɟɧɶɲɟ 5, ɬɨ 

ɞɚɧɧɭɸ ɤɨɥɨɧɧɭ ɧɟɨɛɯɨɞɢɦɨ ɭɫɬɚɧɨɜɢɬɶ ɧɚ ɨɩɨɪɧɵɟ ɫɬɨɣɤɢ ɧɟɤɪɭɝɥɨɝɨ 

ɫɟɱɟɧɢɹ, ɜ ɤɨɥɢɱɟɫɬɜɟ ɱɟɬɵɪɟɯ ɲɬɭɤ. 

 

 

 

 

 

 

 

 

2.2.7 Ɋɚɫɱɟɬ  ɧɚ ɩɪɨɱɧɨɫɬɶ ɤɨɪɩɭɫɚ (ɪɚɫɱɟɬ ɬɨɥɳɢɧɵ ɫɬɟɧɤɢ  ɨɛɟɱɚɣɤɢ ɢ 

ɞɧɢɳɚ ɫ ɭɱɟɬɨɦ ɧɚɞɛɚɜɤɢ ɧɚ ɤɨɪɪɨɡɢɸ ɢ  ɷɪɨɡɢɢ) Ɂɚɳɢɬɚ  ɚɛɫɨɪɛɟɪɚ ɨɬ  

ɜɨɡɞɟɣɫɬɜɢɹ ɜɧɟɲɧɟɣ ɫɪɟɞɵ. 

 

Ɋɚɫɱɟɬ ɬɨɥɳɢɧɵ ɫɬɟɧɤɢ ɨɛɟɱɚɣɤɢ ɤɨɪɩɭɫɚ 

Ɋɚɫɱɟɬ ɜɵɩɨɥɧɟɧ ɩɨ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ȽɈɋɌ Ɋ 52857.1-2007 – 52857.12-

2007 «ɋɨɫɭɞɵ ɢ ɚɩɩɚɪɚɬɵ. ɇɨɪɦɵ ɢ ɦɟɬɨɞɵ ɪɚɫɱɟɬɚ ɧɚ ɩɪɨɱɧɨɫɬɶ». 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɚɩɩɚɪɚɬɚ – ɚɛɫɨɪɛɟɪ Ʉ-303ɚ 

Ɇɚɬɟɪɢɚɥ ɨɛɨɥɨɱɤɢ – ɫɬɚɥɶ 09Ƚ2ɋ 



 

 

Ɍɢɩ ɨɛɨɥɨɱɤɢ – ɰɢɥɢɧɞɪɢɱɟɫɤɚɹ (Ø2200) 

Ɍɨɥɳɢɧɚ ɫɬɟɧɤɢ ɨɛɨɥɨɱɤɢ, ɧɚɝɪɭɠɟɧɧɨɣ ɜɧɭɬɪɟɧɧɢɦ ɢɡɛɵɬɨɱɧɵɦ 

ɞɚɜɥɟɧɢɟɦ, ɧɚɯɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (11): 

 

                                                          (11)  

Ƚɞɟ Sp – ɪɚɫɱɟɬɧɚɹ ɬɨɥɳɢɧɚ ɨɛɨɥɨɱɤɢ, ɦɦ; 

ɋ – ɫɭɦɦɚ ɩɪɢɛɚɜɨɤ ɤ ɪɚɫɱɟɬɧɨɣ ɬɨɥɳɢɧɟ, ɦɦ. 

 

    (12) 

 

Ƚɞɟ Ɋ – ɪɚɫɱɟɬɧɨɟ ɞɚɜɥɟɧɢɟ , Ɇɉɚ. Ɋ = 0,800Ɇɉɚ.; 

D – ɜɧɭɬɪɟɧɧɢɣ ɞɢɚɦɟɬɪ ɨɛɨɥɨɱɤɢ, ɦɦ. D = 2200 ɦɦ.; 

ϛ = ɞɨɩɭɫɤɚɟɦɨɟ ɧɚɩɪɹɠɟɧɢɟ ɞɥɹ ɦɚɬɟɪɢɚɥɚ ɨɛɨɥɨɱɤɢ ɩɪɢ ɪɚɫɱɟɬɧɨɣ 

ɬɟɦɩɟɪɚɬɭɪɟ t = 100°ɋ, Ɇɉɚ. ϛ = 160,0 Ɇɉɚ.; 

Fi – ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɨɱɧɨɫɬɢ ɫɜɚɪɨɱɧɨɝɨ ɲɜɚ. Fi = 0,9; 

 

     (13) 

 

Ƚɞɟ ɋ1 – ɩɪɢɛɚɜɤɚ ɞɥɹ ɤɨɦɩɟɧɫɚɰɢɢ ɤɨɪɪɨɡɢɢ, ɦɦ. ɋ1 = 1,0 ɦɦ.; 

ɋ2 – ɩɪɢɛɚɜɤɚ ɞɥɹ ɤɨɦɩɟɧɫɚɰɢɢ ɦɢɧɭɫɨɜɨɝɨ ɞɨɩɭɫɤɚ, ɦɦ. ɋ2 = 0,00 ɦɦ.; 

ɋ3 – ɩɪɢɛɚɜɤɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ, ɦɦ. ɋ3 = 0,00 ɦɦ. 

ɋ = 1,0 + 0,00 + 0,00 = 1,00 ɦɦ. 

 

 

 

 

ɉɪɢɧɢɦɚɟɦ ɬɨɥɳɢɧɭ ɨɛɨɥɨɱɤɢ S = 22,0 ɦɦ. 

Ⱦɨɩɭɫɤɚɟɦ ɜɧɭɬɪɟɧɧɟɟ ɢɡɛɵɬɨɱɧɨɟ ɞɚɜɥɟɧɢɟ ɞɥɹ ɨɛɨɥɨɱɤɢ, Ɇɉɚ: 
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      (14) 

 

 

 

ɍɫɥɨɜɢɹ ɩɪɢɦɟɧɟɧɢɹ ɪɚɫɱɟɬɧɵɯ ɮɨɪɦɭɥ (15): 

 

    (15) 

 

Ɍɨɝɞɚ: 

 

 

1,000955,0   

ɍɫɥɨɜɢɟ ɩɨ ɮɨɪɦɭɥɟ 15 ɜɵɩɨɥɧɹɟɬɫɹ. 

 

Ɋɚɫɱɟɬ ɬɨɥɳɢɧɵ ɫɬɟɧɤɢ ɞɧɢɳɚ ɤɨɪɩɭɫɚ. 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɚɩɩɚɪɚɬɚ – ɚɛɫɨɪɛɟɪ Ʉ-303ɚ 

Ɇɚɬɟɪɢɚɥ ɨɛɨɥɨɱɤɢ – ɫɬɚɥɶ 09Ƚ2ɋ 

Ɍɢɩ ɨɛɨɥɨɱɤɢ – ɷɥɥɢɩɬɢɱɟɫɤɨɟ ɞɧɢɳɟ (Ø1400) 

Ɍɨɥɳɢɧɚ ɫɬɟɧɤɢ ɨɛɨɥɨɱɤɢ, ɧɚɝɪɭɠɟɧɧɨɣ ɜɧɭɬɪɟɧɧɢɦ ɢɡɛɵɬɨɱɧɵɦ 

ɞɚɜɥɟɧɢɟɦ, ɧɚɯɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (11). 

 

ɋ = 1,0 + 0,00 + 0,00 = 1,00 ɦɦ. 

 

 

 

 

ɉɪɢɧɢɦɚɟɦ ɬɨɥɳɢɧɭ ɫɬɟɧɤɢ ɨɛɨɥɨɱɤɢ S = 15,2 ɦɦ. 
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Ⱦɨɩɭɫɤɚɟɦ ɜɧɭɬɪɟɧɧɟɟ ɢɡɛɵɬɨɱɧɨɟ ɞɚɜɥɟɧɢɟ ɞɥɹ ɨɛɨɥɨɱɤɢ, Ɇɉɚ ɩɨ 

ɮɨɪɦɭɥɟ 14. 

 

 

ɍɫɥɨɜɢɹ ɩɪɢɦɟɧɟɧɢɹ ɪɚɫɱɟɬɧɵɯ ɮɨɪɦɭɥ (16,17): 

 

 (16) 

 

  

(17) 

Ƚɞɟ ɇ – ɜɵɫɨɬɚ ɜɵɩɭɤɥɨɣ ɱɚɫɬɢ ɞɧɢɳɚ, ɦɦ. ɇ = 0,25·D, 

ɇ = 0,25·1400 = 350,0 ɦɦ. 

 

 

0,002 < 0,0101  <0,1 

ɍɫɥɨɜɢɟ ɩɨ ɮɨɪɦɭɥɟ 16 ɜɵɩɨɥɧɹɟɬɫɹ. 

 

 

0,2 < 0,25  <0,5 

ɍɫɥɨɜɢɟ ɩɨ ɮɨɪɦɭɥɟ 17 ɜɵɩɨɥɧɹɟɬɫɹ. 

Ɍɨɥɳɢɧɚ ɫɬɟɧɤɢ ɞɧɢɳɚ ɜ ɡɨɧɟ ɨɬɛɨɪɬɨɜɤɢ ɞɨɥɠɧɚ ɭɞɨɜɥɟɬɜɨɪɹɬɶ 
ɭɫɥɨɜɢɸ: 

 

 (18) 

 

Ƚɞɟ h1 – ɜɵɫɨɬɚ ɨɬɛɨɪɬɨɜɤɢ ɞɧɢɳɚ, ɦɦ. h1 = 40,0 ɦɦ. 
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40,0 ≤ 0,8·(1400·(15,2-1,0))0,5 

40,0 < 112,797 

ɍɫɥɨɜɢɟ ɩɨ ɮɨɪɦɭɥɟ 18 ɜɵɩɨɥɧɹɟɬɫɹ. 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɨɮɨɪɦɢɦ ɜ ɬɚɛɥɢɰɭ 7. 

Ɍɨɝɞɚ: 

 

 

1,000955,0   

ɍɫɥɨɜɢɟ ɩɨ ɮɨɪɦɭɥɟ 15 ɜɵɩɨɥɧɹɟɬɫɹ. 

 

Ɍɚɛɥɢɰɚ 7 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɧɚ ɩɪɨɱɧɨɫɬɶ ɤɨɪɩɭɫɚ, ɪɚɛɨɬɚɸɳɟɝɨ ɩɨɞ 
ɜɧɭɬɪɟɧɧɢɦ ɞɚɜɥɟɧɢɟɦ 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɦɚɬɟɪɢɚɥɨɜ ɭɡɥɚ ɜɪɟɡɤɢ  
 

Ⱦɨɩɭɫɤɚɟɦɵɟ ɧɚɩɪɹɠɟɧɢɹ ɞɥɹ ɨɛɨɥɨɱɤɢ, Ɇɉɚ 160,0 

Ⱦɨɩɭɫɤɚɟɦɵɟ ɧɚɩɪɹɠɟɧɢɹ ɞɥɹ ɜɧɟɲɧɟɣ ɱɚɫɬɢ ɲɬɭɰɟɪɚ, Ɇɉɚ 160,0 

Ⱦɨɩɭɫɤɚɟɦɵɟ ɧɚɩɪɹɠɟɧɢɹ ɞɥɹ ɜɧɭɬɪɟɧɧɟɣ ɱɚɫɬɢ ɲɬɭɰɟɪɚ, Ɇɉɚ 0,0 

Ⱦɨɩɭɫɤɚɟɦɵɟ ɧɚɩɪɹɠɟɧɢɹ ɞɥɹ ɧɚɤɥɚɞɧɨɝɨ ɤɨɥɶɰɚ, Ɇɉɚ 0,0 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ  

Ɋɚɫɱɟɬɧɵɣ ɞɢɚɦɟɬɪ ɭɤɪɟɩɥɹɟɦɨɣ ɨɛɨɥɨɱɤɢ Dɪ, ɦɦ 1400,0 

Ɋɚɫɱɟɬɧɚɹ ɞɥɢɧɚ ɜɧɟɲɧɟɣ ɱɚɫɬɢ ɲɬɭɰɟɪɚ, I1ɪ, ɦɦ 96,18 

Ɋɚɫɱɟɬɧɚɹ ɞɥɢɧɚ ɜɧɭɬɪɟɧɧɟɣ ɱɚɫɬɢ ɲɬɭɰɟɪɚ, I2ɪ, ɦɦ 0,0 

Ɋɚɫɱɟɬɧɚɹ ɞɥɢɧɚ ɨɛɪɚɡɭɸɳɟɣ ɨɛɨɥɨɱɤɢ ɜ ɡɨɧɟ ɭɤɪɟɩɥɟɧɢɹ L0, ɦɦ 118,32 

Ɋɚɫɱɟɬɧɵɣ ɞɢɚɦɟɬɪ ɨɞɢɧɨɱɧɨɝɨ ɨɬɜɟɪɫɬɢɹ ɜ ɨɛɨɥɨɱɤɟ d0ɪ, ɦɦ 47,33 

ɇɚɢɛɨɥɶɲɢɣ ɞɢɚɦɟɬɪ ɨɬɜɟɪɫɬɢɹ ɛɟɡ ɭɤɪɟɩɥɟɧɢɹ d0, ɦɦ 251,55 

Ɋɚɫɱɟɬɧɵɣ ɞɢɚɦɟɬɪ ɨɬɜɟɪɫɬɢɹ ɩɨɞ ɲɬɭɰɟɪ dɪ, ɦɦ 506,0 

Ɉɬɧɨɲɟɧɢɟ ɧɚɩɪɹɠɟɧɢɣ Ʉɫɢ1 (ɜɧɟɲɧɹɹ ɱɚɫɬɶ ɲɬɭɰɟɪɚ) 1,0 

1,0
2200

0,10,22






 

 

Ɉɬɧɨɲɟɧɢɟ ɧɚɩɪɹɠɟɧɢɣ Ʉɫɢ2 (ɜɧɭɬɪɟɧɧɹɹ ɱɚɫɬɶ ɲɬɭɰɟɪɚ) 0,0 

Ɉɬɧɨɲɟɧɢɟ ɧɚɩɪɹɠɟɧɢɣ Ʉɫɢ3 (ɧɚɤɥɚɞɧɨɟ ɤɨɥɶɰɨ) 0,0 

Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 7 

Ⱦɥɢɧɚ ɨɛɪɚɡɭɸɳɟɣ ɨɛɨɥɨɱɤɢ, ɭɱɚɫɬɜɭɸɳɚɹ ɜ ɭɤɪɟɩɥɟɧɢɢ, ɦɦ 118,32 

ɉɥɨɳɚɞɶ ɭɤɪɟɩɥɟɧɢɹ ɨɛɨɥɨɱɤɨɣ Ⱥ0, ɦɦ2 548,1 

ɉɥɨɳɚɞɶ ɭɤɪɟɩɥɟɧɢɹ ɜɧɟɲɧɟɣ ɱɚɫɬɶɸ ɲɬɭɰɟɪɚ Ⱥ1ɧ, ɦɦ2 983,91 

ɉɥɨɳɚɞɶ ɭɤɪɟɩɥɟɧɢɹ ɜɧɭɬɪɟɧɧɟɣ ɱɚɫɬɶɸ ɲɬɭɰɟɪɚ Ⱥ1ɜ, ɦɦ2 0,0 

ɉɥɨɳɚɞɶ ɭɤɪɟɩɥɟɧɢɹ ɧɚɤɥɚɞɧɵɦ ɤɨɥɶɰɨɦ (ɜɫɬɚɜɤɨɣ) Ⱥ2, ɦɦ2 0,0 

Ɍɪɟɛɭɟɦɚɹ ɩɥɨɳɚɞɶ ɭɤɪɟɩɥɟɧɢɹ Ⱥ, ɦɦ2 1231,01 

Ⱦɟɣɫɬɜɢɬɟɥɶɧɚɹ ɩɥɨɳɚɞɶ ɭɤɪɟɩɥɟɧɢɹ Ⱥ1ɧ + Ⱥ1ɜ + Ⱥ2 + Ⱥ0, ɦɦ2 1532,01 

ɍɫɥɨɜɢɹ ɤɪɟɩɥɟɧɢɹ ɨɬɜɟɪɫɬɢɹ Ⱥ1ɧ + Ⱥ1ɜ + Ⱥ2 + Ⱥ0> Ⱥ ȼɕɉɈɅɇəȿɌɋə 

Ʉɨɷɮɮɢɰɢɟɧɬ ɫɧɢɠɟɧɢɹ ɞɨɩɭɫɤɚɟɦɨɝɨ ɞɚɜɥɟɧɢɹ Nu 0,62 

Ⱦɨɩɭɫɤɚɟɦɨɟ ɜɧɭɬɪɟɧɧɟɟ ɞɚɜɥɟɧɢɟ ɜ ɡɨɧɟ ɜɪɟɡɤɢ [P], Ɇɉɚ 1,26 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

2.3 Ɇɟɪɨɩɪɢɹɬɢɹ  ɩɨ ɩɨɜɵɲɟɧɢɸ ɧɚɞɟɠɧɨɫɬɢ ɚɛɫɨɪɛɰɢɨɧɧɨɣ ɭɫɬɚɧɨɜɤɢ 

2.3.1 Ɂɚɳɢɬɚ ɨɬ ɤɨɪɪɨɡɢɢ 

ɉɪɨɦɵɲɥɟɧɧɚɹ ɚɬɦɨɫɮɟɪɚ ɫɨɞɟɪɠɢɬ ɭɝɥɟɤɢɫɥɵɣ ɝɚɡ, ɨɤɢɫɶ ɭɝɥɟɪɨɞɚ, 

ɫɟɪɧɢɫɬɵɣ ɚɧɝɢɞɪɢɞ ɢ ɞɪɭɝɢɟ ɜɟɳɟɫɬɜɚ, ɤɨɬɨɪɵɟ ɩɨɩɚɞɚɸɬ ɜ ɧɟɟ ɩɪɢ 

ɜɵɛɪɚɫɵɜɚɧɢɢ ɞɵɦɨɜɵɯ ɢ ɩɪɨɦɵɲɥɟɧɧɵɯ ɝɚɡɨɜ. Ʉɪɨɦɟ ɭɤɚɡɚɧɧɵɯ ɝɚɡɨɜ, 

ɩɪɨɦɵɲɥɟɧɧɚɹ ɚɬɦɨɫɮɟɪɚ ɫɨɞɟɪɠɢɬ ɦɧɨɝɨ ɩɵɥɢ, ɜɤɥɸɱɚɸɳɟɣ ɤɪɟɦɧɟɡɟɦ, 

ɡɟɦɥɹɧɵɟ ɩɨɪɨɞɵ, ɫɚɠɭ ɢ ɞɪɭɝɢɟ ɜɟɳɟɫɬɜɚ. 

ɂɫɫɥɟɞɨɜɚɧɢɹ ɩɨɤɚɡɵɜɚɸɬ, ɱɬɨ ɩɪɢ ɫɨɞɟɪɠɚɧɢɢ ɜ ɚɬɦɨɫɮɟɪɟ 0,01% SO2 

ɢ ɜɥɚɠɧɨɫɬɢ 70% ɩɨɬɟɪɢ ɜ ɜɟɫɟ ɭɝɥɟɪɨɞɢɫɬɨɣ ɫɬɚɥɢ ɜ ɬɟɱɟɧɢɟ 90 ɞɧɟɣ ɧɚ 100 

ɫɦ2ɩɨɜɟɪɯɧɨɫɬɢ ɞɨɫɬɢɝɚɟɬ 120 ɦɝ. ȿɫɥɢ ɜ ɷɬɨɣ ɚɬɦɨɫɮɟɪɟ ɢɦɟɟɬɫɹ ɫɚɠɚ, ɬɨ 

ɫɤɨɪɨɫɬɶ ɤɨɪɪɨɡɢɢ ɭɝɥɟɪɨɞɢɫɬɨɣ ɫɬɚɥɢ ɜɨɡɪɚɫɬɚɟɬ ɜ 2 ɪɚɡɚ. 

ɍɝɥɟɪɨɞɢɫɬɚɹ ɫɬɚɥɶ ɧɚɱɢɧɚɟɬ ɤɨɪɪɨɡɢɪɨɜɚɬɶ ɧɚ ɜɨɡɞɭɯɟ ɩɪɢ ɜɥɚɠɧɨɫɬɢ 

ɟɝɨ ɫɜɵɲɟ 65%, ɤɨɝɞɚ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɢɡɞɟɥɢɹ ɨɛɪɚɡɭɟɬɫɹ ɜɨɞɹɧɚɹ ɩɥɟɧɤɚ. 

Ⱥɬɦɨɫɮɟɪɧɚɹ ɤɨɪɪɨɡɢɹ ɭɫɤɨɪɹɟɬɫɹ ɩɪɢ ɧɚɥɢɱɢɢ ɜ ɜɨɡɞɭɯɟ ɩɵɥɢ ɢ ɝɚɡɨɜ, 

ɜɵɛɪɚɫɵɜɚɟɦɵɯ ɩɪɨɦɵɲɥɟɧɧɵɦɢ ɩɪɟɞɩɪɢɹɬɢɹɦɢ. 

ɍɝɥɟɪɨɞɢɫɬɵɟ ɫɬɚɥɢ ɩɪɢ ɤɨɦɧɚɬɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ ɪɟɚɝɢɪɭɸɬ ɫ 

ɤɢɫɥɨɪɨɞɨɦ ɜɨɡɞɭɯɚ ɢ ɩɨɤɪɵɜɚɸɬɫɹ ɬɨɧɤɨɣ ɩɥɟɧɤɨɣ ɨɤɢɫɥɨɜ. ɉɪɢ ɜɵɫɨɤɢɯ 

ɬɟɦɩɟɪɚɬɭɪɚɯ ɞɢɮɮɭɡɢɹ ɜɨɡɞɭɲɧɨɣ ɫɪɟɞɵ ɱɟɪɟɡ ɩɥɟɧɤɭ ɨɤɢɫɥɚ ɤ ɦɟɬɚɥɥɭ 

ɜɨɡɪɚɫɬɚɟɬ, ɨɤɢɫɥɟɧɢɟ ɦɟɬɚɥɥɚ ɭɫɤɨɪɹɟɬɫɹ, ɢ ɬɨɥɳɢɧɚ ɫɥɨɹ ɩɪɨɞɭɤɬɨɜ 

ɤɨɪɪɨɡɢɢ ɭɜɟɥɢɱɢɜɚɟɬɫɹ. ȼ ɚɬɦɨɫɮɟɪɟɛɟɡ ɜɨɞɹɧɨɝɨ ɩɚɪɚ ɭɝɥɟɪɨɞɢɫɬɚɹ ɫɬɚɥɶ 

ɤɨɪɪɨɞɢɪɭɟɬ ɡɧɚɱɢɬɟɥɶɧɨ ɦɟɞɥɟɧɧɟɟ, ɱɟɦ ɜ ɚɬɦɨɫɮɟɪɟ ɫ ɜɨɞɹɧɵɦ ɩɚɪɨɦ. 

ȼ ɰɟɥɹɯ ɡɚɲɢɬɵ ɚɝɪɟɝɚɬɨɜ ɨɬ ɚɬɦɨɫɮɟɪɧɨɣ ɤɨɪɪɨɡɢɢ, 

ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɩɨɤɪɵɬɢɟ ɚɩɩɚɪɚɬɭɪɵ ɥɚɤɚɦɢ ɢɥɢ ɞɪɭɝɢɦɢ ɩɨɤɪɵɬɢɹɦɢ. 

ȼ ɯɢɦɢɱɟɫɤɨɦ ɚɩɩɚɪɚɬɨɫɬɪɨɟɧɢɢ ɥɚɤɨɤɪɚɫɨɱɧɵɦ ɚɧɬɢɤɨɪɪɨɡɢɨɧɧɵɦ 

ɩɨɤɪɵɬɢɹɦ ɩɨɞɜɟɪɝɚɟɬɫɹ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɚɩɩɚɪɚɬɭɪɚ ɢɡ ɭɝɥɟɪɨɞɢɫɬɨɣ 

ɫɬɚɥɢ ɢ ɱɭɝɭɧɚ.  

ȼɵɛɨɪ ɥɚɤɨɤɪɚɫɨɱɧɨɝɨ ɩɨɤɪɵɬɢɹ ɫɬɚɥɶɧɨɣ ɢ ɱɭɝɭɧɧɨɣ ɯɢɦɢɱɟɫɤɨɣ 

ɚɩɩɚɪɚɬɭɪɵ ɨɩɪɟɞɟɥɹɟɬɫɹ: 



 

 

1) ɫɬɟɩɟɧɶɸ ɚɝɪɟɫɫɢɜɧɨɫɬɢ ɜɨɡɞɟɣɫɬɜɢɹ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɧɚ ɢɡɞɟɥɢɟ 

ɢ ɭɫɥɨɜɢɹɦɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɟɝɨ; 

2) ɬɪɟɛɨɜɚɧɢɹɦɢ ɤɚɱɟɫɬɜɚ ɨɬɞɟɥɤɢ ɩɨɜɟɪɯɧɨɫɬɢ ɢɡɞɟɥɢɹ; 

3) ɰɜɟɬɨɦ ɩɨɤɪɵɬɢɹ. 

Ʉɥɚɫɫ ɩɨɤɪɵɬɢɹ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɣ ɤɚɱɟɫɬɜɨ ɨɬɞɟɥɤɢ ɩɨɜɟɪɯɧɨɫɬɢ, 

ɜɵɛɢɪɚɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɧɚɡɧɚɱɟɧɢɹ ɢɡɞɟɥɢɹ, ɭɫɥɨɜɢɹ ɢ ɦɟɫɬɚ 

ɷɤɫɩɥɭɚɬɚɰɢɢ ɟɝɨ. Ⱦɥɹ ɯɢɦɢɱɟɫɤɨɣ ɚɩɩɚɪɚɬɭɪɵ ɜɧɭɬɪɢɪɨɫɫɢɣɫɤɢɯ ɩɨɫɬɚɜɨɤ 

ɨɛɵɱɧɨ ɩɪɢɦɟɧɹɸɬ IV ɤɥɚɫɫ ɨɬɞɟɥɤɢ ɩɨɜɟɪɯɧɨɫɬɢ ɢ ɪɟɠɟ III ɤɥɚɫɫ. 

Ⱦɥɹ ɯɢɦɢɱɟɫɤɨɣ ɚɩɩɚɪɚɬɭɪɵ ɪɟɤɨɦɟɧɞɭɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɰɜɟɬɚ 

ɩɨɤɪɵɬɢɣ: ɫɟɪɵɣ, ɫɟɪɟɛɪɢɫɬɨ-ɚɥɸɦɢɧɢɟɜɵɣ, ɛɟɥɵɣ. ȼɵɛɨɪ ɥɚɤɨɤɪɚɫɨɱɧɵɯ 

ɩɨɤɪɵɬɢɣ ɩɨ ɭɫɥɨɜɢɹɦ ɷɤɫɩɥɭɚɬɚɰɢɢ ɯɢɦɢɱɟɫɤɨɣ ɚɩɩɚɪɚɬɭɪ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 

ɩɨ ɪɹɞɭ ɤɪɢɬɟɪɢɟɜ ɢ ɜ ɧɚɲɟɦ ɫɥɭɱɚɟ ɞɥɹ ɚɝɪɟɝɚɬɨɜ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɚɯ ɜ 

ɩɪɟɞɟɥɚɯ 25 ± 10 0C.  

Ⱦɥɹ ɡɚɳɢɬɵ ɚɛɫɨɪɛɟɪɚ ɨɬ ɤɨɪɪɨɡɢɢ ɜɵɛɢɪɚɟɦ ɤɪɚɫɤɭ Ɉɋ-12 03 (Ɍɍ 

2312-010-88169863-2012). Ɉɪɝɚɧɨɫɢɥɢɤɚɬɧɚɹ ɤɨɦɩɨɡɢɰɢɹ Ɉɋ-12 03 

ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɡɚɳɢɬɵ ɧɟɫɭɳɢɯ ɢ ɨɝɪɚɠɞɚɸɳɢɯ ɦɟɬɚɥɥɨɤɨɧɫɬɪɭɤɰɢɣ 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ, ɨɩɨɪɧɵɯ ɥɢɧɢɣ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱ, 

ɲɚɯɬɧɵɯ ɤɨɩɪ, ɩɪɨɥɟɬɧɵɯ ɫɬɪɨɟɧɢɣ ɦɨɫɬɨɜ, ɧɚɪɭɠɧɵɯ ɩɨɜɟɪɯɧɨɫɬɟɣ 

ɞɵɦɨɜɵɯ ɬɪɭɛ, ɩɪɨɦɵɲɥɟɧɧɵɯ ɪɟɡɟɪɜɭɚɪɨɜ ɨɬ ɚɬɦɨɫɮɟɪɧɨɣ ɤɨɪɪɨɡɢɢ, ɚ 

ɬɚɤɠɟ ɤɨɪɪɨɡɢɢ ɜ ɝɚɡɨɜɵɯ ɫɪɟɞɚɯ ɫɨ ɫɥɚɛɨɚɝɪɟɫɫɢɜɧɨɣ ɫɬɟɩɟɧɶɸ ɜɨɡɞɟɣɫɬɜɢɹ, 

ɞɥɹ ɡɚɳɢɬɧɨ-ɞɟɤɨɪɚɬɢɜɧɨɣ ɚɬɦɨɫɮɟɪɨɫɬɨɣɤɨɣ ɨɤɪɚɫɤɢ ɧɚɪɭɠɧɵɯ 

ɩɨɜɟɪɯɧɨɫɬɟɣ ɛɟɬɨɧɧɵɯ ɢ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɧɚɡɟɦɧɵɯ ɨɝɪɚɠɞɟɧɢɣ ɢ ɧɟɫɭɳɢɯ 

ɤɨɧɫɬɪɭɤɰɢɣ. Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɪɚɫɤɢ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 8. 

ɉɟɪɟɞ ɩɪɢɦɟɧɟɧɢɟɦ Ɉɋ-12-03 ɧɟɨɛɯɨɞɢɦɨ ɭɛɟɞɢɬɶɫɹ, ɱɬɨ ɤɨɦɩɨɡɢɰɢɹ 

ɯɨɪɨɲɨ ɩɟɪɟɦɟɲɚɧɚ ɢ ɨɞɧɨɪɨɞɧɚ ɩɨ ɜɫɟɦɭ ɨɛɴɟɦɭ ɬɚɪɧɨɝɨ ɦɟɫɬɚ. ɉɪɢ 

ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɤɨɦɩɨɡɢɰɢɸ Ɉɋ-12-03 ɩɟɪɟɞ ɧɚɧɟɫɟɧɢɟɦ ɦɨɠɧɨ ɪɚɡɛɚɜɢɬɶ ɞɨ 

ɪɚɛɨɱɟɣ ɜɹɡɤɨɫɬɢ ɫɨɥɶɜɟɧɬɨɦ, ɤɫɢɥɨɥɨɦ ɥɢɛɨ ɬɨɥɭɨɥɨɦ.   Ɉɤɪɚɲɢɜɚɟɦɭɸ 

ɩɨɜɟɪɯɧɨɫɬɶ ɧɟɨɛɯɨɞɢɦɨ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɨɱɢɫɬɢɬɶ ɨɬ ɩɵɥɢ, ɫɬɚɪɨɣ 

ɨɬɫɥɨɢɜɲɟɣɫɹ ɤɪɚɫɤɢ, ɠɢɪɚ ɢ ɞɪɭɝɢɯ ɡɚɝɪɹɡɧɟɧɢɣ.  Ʉɨɦɩɨɡɢɰɢɹ Ɉɋ-12-03 



 

 

ɧɚɧɨɫɢɬɫɹ ɦɟɬɨɞɨɦ ɛɟɡɜɨɡɞɭɲɧɨɝɨ ɢɥɢ ɩɧɟɜɦɚɬɢɱɟɫɤɨɝɨ ɪɚɫɩɵɥɟɧɢɹ ɤɢɫɬɶɸ, 

ɜɚɥɢɤɨɦ, ɥɢɛɨ ɨɤɭɧɚɧɢɟɦ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɨɤɪɭɠɚɸɳɟɝɨ ɜɨɡɞɭɯɚ ɨɬ –30 ɞɨ + 

35 °ɋ.   

Ɋɟɤɨɦɟɧɞɭɟɦɨɟ ɤɨɥɢɱɟɫɬɜɨ ɫɥɨɟɜ 2-3 ɫ ɩɪɨɦɟɠɭɬɨɱɧɨɣ ɫɭɲɤɨɣ ɞɨ ɞɜɭɯ 

ɱɚɫɨɜ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ ɨɤɪɭɠɚɸɳɟɝɨ ɜɨɡɞɭɯɚ.  Ɍɟɨɪɟɬɢɱɟɫɤɢɣ 

ɪɚɫɯɨɞ ɩɨ ɦɟɬɚɥɥɭ- ɞɨ 300 ɝ /ɦ2, ɩɨ ɛɟɬɨɧɭ ɞɨ 400 ɝ /ɦ2. 

 

Ɍɚɛɥɢɰɚ 8 – Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ Ɉɋ-12-03 

ɐɜɟɬ ɩɥɟɧɤɢ ɤɨɦɩɨɡɢɰɢɢ 

Ⱦɨɥɠɟɧ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɨɛɪɚɡɰɚɦ 
ɰɜɟɬɚ ɤɚɪɬɨɬɟɤɢ ɢɥɢ 

ɤɨɧɬɪɨɥɶɧɵɦ  
ɨɛɪɚɡɰɚɦ ɰɜɟɬɚ 

ȼɧɟɲɧɢɣ ɜɢɞ ɩɥɟɧɤɢ 
Ɉɞɧɨɪɨɞɧɚɹ ɩɨɜɟɪɯɧɨɫɬɶ,  

ɛɟɡ ɩɨɫɬɨɪɨɧɧɢɯ ɜɤɥɸɱɟɧɢɣ 

ɍɫɥɨɜɧɚɹ ɜɹɡɤɨɫɬɶ ɩɨ ɜɢɫɤɨɡɢɦɟɬɪɭ ɬɢɩɚ ȼɁ-246 ɫ 
ɞɢɚɦɟɬɪɨɦ ɫɨɩɥɚ 4,0 ɦɦ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ (20±2)ºɋ, 
ɧɟ ɦɟɧɟɟ, ɫ 

20 

ȼɪɟɦɹ ɜɵɫɵɯɚɧɢɹ  ɝɪɭɧɬɨɜɤɢ ɞɨ ɫɬɟɩɟɧɢ 3, ɩɪɢ 
ɬɟɦɩɟɪɚɬɭɪɟ (20±2) ºɋ, ɱ, ɧɟ ɛɨɥɟɟ: 2 

ɉɪɨɱɧɨɫɬɶ ɩɥɟɧɤɢ ɩɪɢ ɭɞɚɪɟ ɧɚ ɩɪɢɛɨɪɟ ɍ-1, ɫɦ, ɧɟ 
ɦɟɧɟɟ 

30 

Ɇɚɫɫɨɜɚɹ ɞɨɥɹ ɧɟɥɟɬɭɱɢɯ  ɜɟɳɟɫɬɜ, %,   ɧɟ ɦɟɧɟɟ 55 

Ⱥɞɝɟɡɢɹ ɩɥɟɧɤɢ, ɛɚɥɥɵ, ɧɟ ɛɨɥɟɟ 1 

ɋɬɟɩɟɧɶ ɩɟɪɟɬɢɪɚ, ɦɤɦ, ɧɟ ɛɨɥɟɟ 50 

ɋɬɨɣɤɨɫɬɶ ɩɥɟɧɤɢ ɤ ɫɬɚɬɢɱɟɫɤɨɦɭ ɜɨɡɞɟɣɫɬɜɢɸ ɜɨɞɵ, 
ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ (20±2) ºɋ, ɱ ɧɟ ɦɟɧɟɟ 

72 

Ɍɟɪɦɨɫɬɨɣɤɨɫɬɶ ɩɥɟɧɤɢ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ (150±2) ºɋ, 
ɜ  ɬɟɱɟɧɢɢ ɱ, ɧɟ ɦɟɧɟɟ 

3 

 

ɉɪɟɢɦɭɳɟɫɬɜɨɦ ɥɚɤɨɤɪɚɫɨɱɧɵɯ ɢɡɨɥɢɪɭɸɳɢɯ ɩɨɤɪɵɬɢɣ ɹɜɥɹɸɬɫɹ 

ɫɪɚɜɧɢɬɟɥɶɧɨ ɧɟɜɵɫɨɤɚɹ ɫɬɨɢɦɨɫɬɶ ɧɟɤɨɬɨɪɵɯ ɦɚɬɟɪɢɚɥɨɜ ɢ ɛɨɥɟɟ ɧɢɡɤɢɟ 

ɦɚɬɟɪɢɚɥɶɧɵɟ ɡɚɬɪɚɬɵ ɧɚ ɢɯ ɧɚɧɟɫɟɧɢɟ, ɧɟ ɬɪɟɛɭɸɳɢɟ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

ɝɨɪɸɱɢɯ ɝɚɡɨɜ ɢɥɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɧɚɧɟɫɟɧɢɹ 

ɦɟɬɚɥɥɢɡɚɰɢɨɧɧɵɯ ɩɨɤɪɵɬɢɣ. 

  



 

 

3 ɗɤɫɩɥɭɚɬɚɰɢя ɭɫɬɚɧɨɜɤɢ 

 

ɍɫɬɚɧɨɜɤɚ ɫɨɫɭɞɚ, ɪɚɛɨɬɚɸɳɟɝɨ ɩɨɞ ɞɚɜɥɟɧɢɟɦ, ɟɝɨ ɪɟɝɢɫɬɪɚɰɢɹ ɜ 

ɨɪɝɚɧɚɯ Ƚɨɫɝɨɪɬɟɯɧɚɞɡɨɪɚ, ɩɭɫɤ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ, ɬɟɯɧɢɱɟɫɤɨɟ 

ɨɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɧɢɟ, ɫɨɞɟɪɠɚɧɢɟ ɢ ɨɛɫɥɭɠɢɜɚɧɢɟ ɞɨɥɠɧɵ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ 

ɩɨɥɧɨɦ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ «ɉɪɚɜɢɥɚɦɢ ɭɫɬɪɨɣɫɬɜɚ ɢ ɛɟɡɨɩɚɫɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɫɨɫɭɞɨɜ, ɪɚɛɨɬɚɸɳɢɯ ɩɨɞ ɞɚɜɥɟɧɢɟɦ» (ɉȻ 03-576-03). 

Ɇɨɧɬɚɠ ɚɩɩɚɪɚɬɚ ɞɨɥɠɟɧ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɪɨɟɤɬɨɦ 

ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ, ɪɚɡɪɚɛɨɬɚɧɧɵɦ ɫɩɟɰɢɚɥɶɧɨɣ ɩɪɨɟɤɬɧɨɣ ɨɪɝɚɧɢɡɚɰɢɟɣ  

ɉɟɪɟɞ ɦɨɧɬɚɠɨɦ ɤɚɠɞɵɣ ɫɨɫɭɞ ɞɨɥɠɟɧ ɛɵɬɶ ɩɪɨɜɟɪɟɧ ɧɚ 

ɝɟɪɦɟɬɢɱɧɨɫɬɶ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ «ɉɪɚɜɢɥ ɭɫɬɪɨɣɫɬɜɚ ɢ 

ɛɟɡɨɩɚɫɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɫɨɫɭɞɨɜ, ɪɚɛɨɬɚɸɳɢɯ ɩɨɞ ɞɚɜɥɟɧɢɟɦ» (ɉȻ 03-576-

03) ɢ «ɋɨɫɭɞɵ ɢ ɚɩɩɚɪɚɬɵ ɫɬɚɥɶɧɵɟ ɫɜɚɪɧɵɟ.Ɉɛɳɢɟ ɬɟɯɧɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ» 

ɉȻ 03-584-03). ȼ ɫɥɭɱɚɟ ɨɛɧɚɪɭɠɟɧɢɹ ɬɟɱɢ ɞɟɮɟɤɬɧɵɟ ɦɟɫɬɚ ɢɫɩɪɚɜɥɹɸɬɫɹ 

ɫɢɥɚɦɢ ɪɟɦɨɧɬɧɵɯ ɫɥɭɠɛ ɩɪɟɞɩɪɢɹɬɢɹ-ɜɥɚɞɟɥɶɰɚ ɢɥɢ ɜɵɡɵɜɚɸɬɫɹ 

ɩɪɟɞɫɬɚɜɢɬɟɥɢ ɩɪɟɞɩɪɢɹɬɢɹ-ɢɡɝɨɬɨɜɢɬɟɥɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ 

«ɉɪɚɜɢɥ ɭɫɬɪɨɣɫɬɜɚ ɢ ɛɟɡɨɩɚɫɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɫɨɫɭɞɨɜ, ɪɚɛɨɬɚɸɳɢɯ ɩɨɞ 

ɞɚɜɥɟɧɢɟɦ» (ɉȻ 03-576-03) ɢ ɩɪɨɜɨɞɹɬɫɹ ɩɨɜɬɨɪɧɵɟ ɢɫɩɵɬɚɧɢɹ. ɉɨɫɥɟ 

ɨɤɨɧɱɚɧɢɹ ɢ ɫɨɫɭɞ ɨɫɜɨɛɨɠɞɚɟɬɫɹ ɨɬ ɢɫɩɵɬɚɬɟɥɶɧɨɣ ɫɪɟɞɵ. 

ɋɨɫɭɞɚ ɞɨɥɠɧɵ ɭɫɬɚɧɚɜɥɢɜɚɬɶɫɹ ɧɚ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɢɥɢ ɛɟɬɨɧɧɵɯ 

ɨɩɨɪɧɵɯ ɩɥɨɳɚɞɤɚɯ. Ƚɨɪɢɡɨɧɬɚɥɶɧɵɟ ɫɨɫɭɞɵ ɛɟɡ ɫɟɞɥɨɜɵɯ ɨɩɨɪ ɞɨɩɭɫɤɚɟɬɫɹ 

ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɧɚ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɩɨɫɬɚɦɟɧɬɚɯ. Ʉɨɥɢɱɟɫɬɜɨ ɢ ɪɚɡɦɟɪɵ ɨɩɨɪ 

ɞɨɥɠɧɵ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɬɟɯɧɢɱɟɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ, ɭɬɜɟɪɠɞɟɧɧɨɣ ɜ 

ɭɫɬɚɧɨɜɥɟɧɧɨɦ ɩɨɪɹɞɤɟ. Ⱦɥɹ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɫɨɫɭɞɨɜ ɫɥɟɞɭɟɬ ɨɛɟɫɩɟɱɢɬɶ 

ɜɨɡɦɨɠɧɨɫɬɶ ɫɜɨɛɨɞɧɨɝɨ ɩɟɪɟɦɟɳɟɧɢɹ ɩɨɞɜɢɠɧɵɯ ɨɩɨɪ ɨɬ ɬɟɦɩɟɪɚɬɭɪɧɵɯ 

ɭɞɥɢɧɟɧɢɣ. 

ȼɵɜɟɪɤɚ ɩɨɥɨɠɟɧɢɹ ɚɩɩɚɪɚɬɚ ɜ ɩɪɨɫɬɪɚɧɫɬɜɟ (ɝɨɪɢɡɨɧɬɚɥɶɧɨɫɬɶ, 

ɜɟɪɬɢɤɚɥɶɧɨɫɬɶ ɭɤɥɨɧ) ɞɨɥɠɧɚ ɩɪɨɢɡɜɨɞɢɬɫɹɫ ɩɨɦɨɳɶɸ ɪɟɝɭɥɢɪɨɜɨɱɧɵɯ 

ɜɢɧɬɨɜ ɢɥɢ ɩɨɞɤɥɚɞɨɤ. 



 

 

 ɍɫɬɚɧɨɜɤɚ ɫɨɫɭɞɨɜ ɧɚ ɮɭɧɞɚɦɟɧɬ ɞɨɥɠɧɵ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɩɪɢ 

ɦɢɧɢɦɚɥɶɧɨɦ ɜɵɩɭɫɤɟ ɪɟɝɭɥɢɪɨɜɨɱɧɵɯ ɜɢɧɬɨɜ. 

Ⱦɨ ɨɤɨɧɱɚɬɟɥɶɧɨɣ ɡɚɬɹɠɤɢ ɝɚɟɤ ɮɭɧɞɚɦɟɧɬɧɵɯ ɛɨɥɬɨɜ ɧɟ ɪɚɡɪɟɲɚɟɬɫɹ 

ɩɪɨɢɡɜɨɞɢɬɶ ɪɚɛɨɬɵ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɜɵɡɜɚɬɶ ɫɦɟɳɟɧɢɟ ɚɩɩɚɪɚɬɚ.  

Ƚɨɪɢɡɨɧɬɚɥɶɧɵɟ ɫɨɫɭɞɵ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɫ ɭɤɥɨɧɨɦ 0,002...0,003 ɦɦ ɜ 

ɫɬɨɪɨɧɭ ɞɪɟɧɚɠɧɨɝɨ ɲɬɭɰɟɪɚ, ɜ ɬɟɩɥɨɨɛɦɟɧɧɢɤɚɯ - ɜ ɫɬɨɪɨɧɭ 

ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɣ ɤɚɦɟɪɵ. ȼɵɜɟɪɤɚ ɭɤɥɨɧɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɧɢɠɧɟɣ 

ɨɛɪɚɡɭɸɳɟɣ ɤɨɪɩɭɫɚ ɫɨɫɭɞɚ. 

ɉɨɞɜɢɠɧɚɹ ɨɩɨɪɚ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɭɞɥɢɧɟɧɢɹɯ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ 

ɫɨɫɭɞɨɜ ɞɨɥɠɧɚ ɫɤɨɥɶɡɢɬɶ ɩɨɞɤɥɚɞɧɨɦɭ ɥɢɫɬɭ, ɤɨɬɨɪɵɦ ɭɤɨɦɩɥɟɤɬɨɜɚɧɚ 

ɨɩɨɪɚ ɢɥɢ ɩɨ ɦɟɬɚɥɥɨɤɨɧɫɬɪɭɤɰɢɢ. 

ɉɪɢ ɭɫɬɚɧɨɜɤɟ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɫɨɫɭɞɨɜ ɫ ɫɟɞɥɨɜɵɦɢ ɨɩɨɪɚɦɢ ɧɚ 

ɮɭɧɞɚɦɟɧɬɟ ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ ɫɥɟɞɭɸɳɢɟ ɬɪɟɛɨɜɚɧɢɹ: 

- ɜɵɜɟɪɤɚ ɫɨɫɭɞɨɜ, ɜ ɨɩɨɪɚɯ ɤɨɬɨɪɵɯ ɩɪɢɜɚɪɟɧɵ ɪɟɡɶɛɨɜɵɟ ɜɬɭɥɤɢ, 

ɩɪɨɢɡɜɨɞɢɬɫɹ ɫ ɩɨɦɨɳɶɸ ɪɟɝɭɥɢɪɨɜɨɱɧɵɯ ɜɢɧɬɨɜ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɢɫ.1 

(ɨɫɬɚɥɶɧɵɟ ɫɨɫɭɞɵ ɜɵɜɟɪɹɸɬɫɹ ɦɟɬɨɞɚɦɢ, ɪɟɤɨɦɟɧɞɨɜɚɧɧɵɦɢ ɦɨɧɬɚɠɧɨɣ 

ɨɪɝɚɧɢɡɚɰɢɟɣ);  

-ɪɟɡɶɛɨɜɚɹ ɱɚɫɬɶ ɪɟɝɭɥɢɪɨɜɨɱɧɵɯ ɜɢɧɬɨɜ ɩɟɪɟɞ ɛɟɬɨɧɧɨɣ ɩɨɞɥɢɜɤɨɣ 

ɫɦɚɡɵɜɚɟɬɫɹ ɝɪɚɮɢɬɨɦ ɢɥɢ ɤɨɧɫɢɫɬɟɧɬɧɨɣ ɫɦɚɡɤɨɣ; 

- ɩɨɞɥɢɜɚɹ ɛɟɬɨɧ, ɫɥɟɞɭɟɬ ɫɥɟɞɢɬɶ, ɱɬɨɛɵ ɨɧ ɞɨɯɨɞɢɥ ɞɨ ɩɨɜɟɪɯɧɨɫɬɢ 

ɫɤɨɥɶɠɟɧɢɹ ɨɩɨɪɵ ɩɨ ɩɨɞɤɥɚɞɧɨɦɭ ɥɢɫɬɭ. ɉɟɪɟɞɜɢɠɟɧɢɟ ɩɨɞɤɥɚɞɧɨɝɨ ɥɢɫɬɚ 

ɨɬɧɨɫɢɬɟɥɶɧɨ ɮɭɧɞɚɦɟɧɬɚ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ; 

-ɩɨɫɥɟ ɜɵɜɟɪɤɢ ɫɨɫɭɞɨɜ ɧɚ ɮɭɧɞɚɦɟɧɬɟ ɢ ɡɚɬɜɟɪɞɟɜɚɧɢɹ ɛɟɬɨɧɧɨɣ 

ɩɨɞɥɢɜɤɢ ɭɞɚɥɢɬɶ ɪɟɝɭɥɢɪɨɜɨɱɧɵɟ ɜɢɧɬɵ, ɚ ɬɚɤɠɟ ɛɨɥɬɵ, ɤɪɟɩɹɳɢɟ 

ɩɨɞɤɥɚɞɧɨɣ ɥɢɫɬ ɤ ɨɩɨɪɟ. Ɂɚɩɨɥɧɢɬɶ ɪɟɡɶɛɨɜɵɟ ɨɬɜɟɪɫɬɢɹ 

ɩɪɨɬɢɜɨɤɨɪɪɨɡɢɨɧɧɨɣ ɫɦɚɡɤɨɣ;  

-ɮɭɧɞɚɦɟɧɬɧɵɟ ɛɨɥɬɵ ɜ ɩɨɞɜɢɠɧɨɣ ɨɩɨɪɟ ɪɚɫɩɨɥɨɠɢɬɶ ɬɚɤ, ɱɬɨɛɵ 

ɨɛɟɫɩɟɱɢɬɶ ɫɜɨɛɨɞɧɨɟ ɩɟɪɟɦɟɳɟɧɢɟ ɫɨɫɭɞɚ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɭɞɥɢɧɟɧɢɹɯ; 



 

 

-ɭɞɚɥɟɧɢɹ ɩɨɫɥɟ ɭɫɬɚɧɨɜɤɢ ɫɨɫɭɞɚ ɧɚ ɮɭɧɞɚɦɟɧɬ ɩɪɢɜɚɪɢɬɶ ɲɚɣɛɵ 

ɮɭɧɞɚɦɟɧɬɧɵɯ ɛɨɥɬɨɜ ɧɟɩɨɞɜɢɠɧɵɯ ɨɩɨɪ ɤ ɨɩɨɪɧɵɦ ɩɥɢɬɚɦ. ɇɚ 

ɧɟɩɨɞɜɢɠɧɵɯ ɨɩɨɪɚɯ ɲɚɣɛɵ ɧɟ ɩɪɢɜɚɪɢɜɚɸɬɫɹ, ɚ ɡɚɬɹɝɢɜɚɸɬɫɹ ɝɚɣɤɢ 

ɮɭɧɞɚɦɟɧɬɧɵɯ ɛɨɥɬɨɜ ɩɨɞɜɢɠɧɨɣ ɨɩɨɪɵ ɫɨɜɦɟɫɬɧɨ ɫ ɤɨɧɬɪɝɚɣɤɨɣ ɬɚɤ, ɱɬɨɛɵ 

ɦɟɠɞɭ ɝɚɣɤɨɣ ɢ ɲɚɣɛɨɣ ɨɫɬɚɥɫɹ ɡɚɡɨɪ 1...2 ɦɦ. 

ɉɟɪɟɞ ɫɛɨɪɤɨɣ ɫɨɟɞɢɧɟɧɢɣ ɧɭɠɧɨ ɩɪɨɢɡɜɟɫɬɢ ɬɳɚɬɟɥɶɧɵɣ ɨɫɦɨɬɪ 

ɩɪɢɜɨɥɨɱɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɮɥɚɧɰɚ: ɪɢɫɤɢ, ɡɚɛɨɢɧɵ ɞɪɭɝɢɟ ɞɟɮɟɤɬɵ ɧɟ 

ɞɨɩɭɫɤɚɸɬɫɹ. ɉɪɨɜɟɪɢɬɶ ɪɚɡɦɟɪɵ ɢ ɫɨɫɬɨɹɧɢɟ ɩɪɨɤɥɚɞɤɢ, ɢ ɫɨɨɬɜɟɬɫɬɜɢɟ ɟɟ 

ɪɚɡɦɟɪɨɜ ɩɟɪɟɜɚɥɨɱɧɵɦ ɩɨɜɟɪɯɧɨɫɬɹɦ ɫɬɵɤɭɟɦɵɯ ɮɥɚɧɰɟɜ. ɉɚɪɨɧɢɬɨɜɵɟ 

ɩɪɨɤɥɚɞɤɢ ɩɟɪɟɞ ɭɫɬɚɧɨɜɤɨɣ ɧɚɬɟɪɟɬɶ ɫ ɨɛɟɢɯ ɫɬɨɪɨɧ ɫɭɯɢɦ ɝɪɚɮɢɬɨɦ.  

ɉɟɪɟɞ ɡɚɬɹɠɤɨɣ ɲɩɢɥɟɤ ɭɛɟɞɢɬɶɫɹ ɜ ɩɪɚɜɢɥɶɧɨɫɬɢ ɭɫɬɚɧɨɜɤɢ 

ɩɪɨɤɥɚɞɤɢ, ɜ ɧɚɥɢɱɢɢ ɩɨɥɧɨɝɨ ɤɨɦɩɥɟɤɬɚ ɲɩɢɥɟɤ ɜ ɨɬɜɟɪɫɬɢɹɯ ɮɥɚɧɰɟɜ ɢ ɜ 

ɬɨɦ, ɱɬɨ ɜɵɫɬɭɩ ɜɨ ɜɩɚɞɢɧɭ ɨɬɜɟɬɧɨɝɨ ɮɥɚɧɰɚ. ɉɟɪɟɤɨɫ ɮɥɚɧɰɟɜ, ɚ ɬɚɤɠɟ 

ɧɟɩɨɥɧɵɣ ɤɨɦɩɥɟɤɬ ɲɩɢɥɟɤ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ. 

ɉɟɪɟɞ ɡɚɬɹɠɤɨɣ ɲɩɢɥɟɤ ɭɛɟɞɢɬɶɫɹ ɜ ɩɪɚɜɢɥɶɧɨɫɬɢ ɭɫɬɚɧɨɜɤɢ 

ɩɪɨɤɥɚɞɤɢ, ɜ ɧɚɥɢɱɢɢ ɩɨɥɧɨɝɨ ɤɨɦɩɥɟɤɬɚ ɲɩɢɥɟɤ ɜ ɨɬɜɟɪɫɬɢɹɯ ɮɥɚɧɰɟɜ ɢ ɜ 

ɬɨɦ, ɱɬɨ ɜɵɫɬɭɩ ɮɥɚɧɰɚ ɜɨɲɟɥ ɜɨ ɜɩɚɞɢɧɭ ɨɬɜɟɬɧɨɝɨ ɮɥɚɧɰɚ. ɉɟɪɟɤɨɫ 

ɮɥɚɧɰɟɜ, ɚ ɬɚɤɠɟ ɧɟɩɨɥɧɵɣ ɤɨɦɩɥɟɤɬ ɲɩɢɥɟɤ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ. 

Ɂɚɜɟɪɬɵɜɚɧɢɟ ɝɚɟɤ ɩɪɢ ɫɛɨɪɤɟ ɮɥɚɧɰɟɜɵɯ ɫɨɟɞɢɧɟɧɢɣ ɩɪɨɢɡɜɨɞɢɬɶ 

ɫɬɚɧɞɚɪɬɧɵɦɢ ɝɚɟɱɧɵɦɢ ɤɥɸɱɚɦɢ ɫ ɤɨɧɬɪɨɥɟɦ ɭɫɢɥɢɹ ɡɚɬɹɠɤɢ, ɩɨɥɶɡɨɜɚɬɶɫɹ 

ɭ ɢ ɤɥɸɱɟɣ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ.  

 Ɂɚɬɹɠɤɚ ɲɩɢɥɟɤ ɩɪɨɢɡɜɨɞɢɬɫɹ ɪɚɜɧɨɦɟɪɧɨ ɜ 3-4 ɩɪɢɟɦɚ (ɞɨ 

ɞɨɫɬɢɠɟɧɢɹ ɪɚɫɱɟɬɧɨɝɨ ɭɫɢɥɢɹ ɧɚ ɲɩɢɥɶɤɚɯ, ɭɤɚɡɚɧɧɨɝɨ ɜ ɬɟɯɧɢɱɟɫɤɨɣ 

ɞɨɤɭɦɟɧɬɚɰɢɢ) ɜ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ, ɫɯɟɦɚɬɢɱɧɨ ɩɪɟɞɫɬɚɜɥɟɧɧɨɣ ɧɚ 

ɪɢɫɭɧɤɟ17. ɑɟɪɟɡ 2 ɱɚɫɚ ɩɨɫɥɟ ɡɚɬɹɠɤɢ ɲɩɢɥɟɤ ɩɪɨɢɡɜɨɞɢɬɫɹ ɢɯ 

ɞɨɩɨɥɧɢɬɟɥɶɧɚɹ ɩɨɞɬɹɠɤɚ ɫ ɨɛɟɫɩɟɱɟɧɢɟɦ ɨɞɢɧɚɤɨɜɨɝɨ ɭɫɢɥɢɹ ɧɚ ɤɚɠɞɨɣ 

ɲɩɢɥɶɤɟ. ɉɨɞɬɹɠɤɚ ɲɩɢɥɟɤ ɜɨ ɜɪɟɦɹ ɪɚɛɨɬɵ ɢ ɩɨɞ ɧɚɝɪɭɡɤɨɣ ɜɨ ɜɪɟɦɹ 

ɩɪɨɜɟɞɟɧɢɹ ɢɫɩɵɬɚɧɢɹ ɚɩɩɚɪɚɬɚ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ. 
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Ɋɢɫɭɧɨɤ 17 – ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɡɚɬɹɝɢɜɚɧɢɹ ɲɩɢɥɟɤ 

 

Ɋɚɡɛɨɪɤɚ ɮɥɚɧɰɟɜɵɯ ɫɨɟɞɢɧɟɧɢɣ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ ɨɛɪɚɬɧɨɦ ɩɨɪɹɞɤɟ. 

ɉɪɢ ɷɬɨɦ ɩɪɨɢɡɜɨɞɢɬɫɹ ɨɫɦɨɬɪ ɮɥɚɧɰɟɜ, ɩɪɨɤɥɚɞɤɢ ɢ ɤɪɟɩɟɠɧɵɯ ɞɟɬɚɥɟɣ ɫ 

ɰɟɥɶɸ ɜɵɹɜɥɟɧɢɹ ɜɧɟɲɧɢɯ ɞɟɮɟɤɬɨɜ. Ʉɚɠɞɚɹ ɪɚɡɛɨɪɤɚ ɮɥɚɧɰɟɜɨɝɨ 

ɫɨɟɞɢɧɟɧɢɹ, ɜɵɹɜɥɟɧɧɵɟ ɞɟɮɟɤɬɵ ɢ ɫɩɨɫɨɛɵ ɢɯ ɭɫɬɪɚɧɟɧɢɹ ɞɨɥɠɧɵ ɛɵɬɶ 

ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧɵ ɜ ɩɚɫɩɨɪɬɟ ɫɨɫɭɞɚ. 

ɉɟɪɟɞ ɩɭɫɤɨɦ ɫɨɫɭɞɚ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɢɬɶ: 

- ɧɚɥɢɱɢɟ ɪɚɡɪɟɲɟɧɢɹ ɨɪɝɚɧɚ Ƚɨɫɝɨɪɬɟɯɧɚɞɡɨɪɚ ɧɚ ɜɜɨɞ ɚɩɩɚɪɚɬɚ ɜ 

ɷɤɫɩɥɭɚɬɚɰɢɸ; 



 

 

-ɧɚɞɟɠɧɨɫɬɶ ɛɨɥɬɨɜɵɯ ɢ ɮɥɚɧɰɟɜɵɯ ɫɨɟɞɢɧɟɧɢɣ, ɜ ɬɨɦ ɱɢɫɥɟ 

ɤɨɦɩɥɟɤɬɧɨɫɬɶ ɤɪɟɩɟɠɚ; 

-ɧɚɞɟɠɧɨɫɬɶ ɤɪɟɩɥɟɧɢɹ ɮɭɧɞɚɦɟɧɬɧɵɯ ɛɨɥɬɨɜ; 

-ɩɪɚɜɢɥɶɧɨɫɬɶ ɢ ɧɚɞɟɠɧɨɫɬɶ ɩɪɢɫɨɟɞɢɧɟɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 

ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɢ Ʉɂɉ; 

-ɧɚɞɟɠɧɨɫɬɶ ɪɚɛɨɬɵ ɪɟɝɭɥɢɪɭɸɳɟɣ, ɡɚɩɨɪɧɨɣ ɢ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɨɣ 

ɚɪɦɚɬɭɪɵ, ɫɜɹɡɚɧɧɨɣ ɫ ɫɨɫɭɞɨɦ ɩɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɫɯɟɦɟ. 

ɋɨɫɭɞɵ ɧɚ ɦɟɫɬɟ ɦɨɧɬɚɠɚ ɩɟɪɟɞ ɩɭɫɤɨɦ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ, ɚ ɬɚɤɠɟ 

ɩɟɪɢɨɞɢɱɟɫɤɢ ɜ ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ ɞɨɥɠɧɵ ɩɨɞɜɟɪɝɚɬɶɫɹ ɢɫɩɵɬɚɧɢɸ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ «ɉɪɚɜɢɥɚɦɢ ɭɫɬɪɨɣɫɬɜɚ ɢ ɛɟɡɨɩɚɫɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɫɨɫɭɞɨɜ, 

ɪɚɛɨɬɚɸɳɢɯ ɩɨɞ ɞɚɜɥɟɧɢɟɦ» (ɉȻ 03-576-03) ɢ ɧɚɫɬɨɹɳɢɯ ɬɪɟɛɨɜɚɧɢɣ. 

ɂɫɩɵɬɚɧɢɟ ɫɨɫɭɞɚ ɩɪɨɜɨɞɢɬɫɹ ɩɟɪɟɞ ɩɭɫɤɨɦ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ ɞɨ 

ɧɚɧɟɫɟɧɢɹ ɬɟɩɥɨɢɡɨɥɹɰɢɢ. 

ɉɪɨɜɟɪɤɚ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɢ ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ. 

ɉɪɨɜɟɪɤɚ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɫɨɫɭɞɨɜ ɢ ɢɯ ɨɛɫɥɭɠɢɜɚɧɢɟ ɞɨ 

ɩɪɨɜɨɞɢɬɶɫɹ ɫɨɝɥɚɫɧɨ ɬɪɟɛɨɜɚɧɢɹɦ «ɩɪɚɜɢɥ ɭɫɬɪɨɣɫɬɜɚ ɢ ɛɟɡɨɩɚɫɧɨɣ 

ɷɤɫɩɥɭɚɬɚɰɢɢ ɫɨɫɭɞɨɜ,  ɪɚɛɨɬɚɸɳɢɯ ɩɨɞ ɞɚɜɥɟɧɢɟɦ» (ɉȻ 03-576-03), 

ɬɟɯɧɢɱɟɫɤɨɦɭ ɧɚɞɡɨɪɭ , ɦɟɬɨɞɚɦ  ɢɧɫɬɪɭɤɰɢɢ ɩɨ ɩɟɱɟɣ, ɪɟɡɟɪɜɭɚɪɨɜ, ɫɨɫɭɞɨɜ 

ɢ ɚɩɩɚɪɚɬɨɜ ɪɟɜɢɡɢɢ ɢ ɨɬɛɪɚɤɨɜɤɟ ɬɪɭɛɱɚɬɵɯ (ɂɌɇ-93), ɢɧɫɬɪɭɤɰɢɣ ɩɨ 

ɧɟɮɬɟɩɟɪɟɪɚɛɚɬɵɜɚɸɳɢɯ ɢ ɧɟɮɬɟɯɢɦɢɱɟɫɤɢɯ ɩɪɨɢɡɜɨɞɫɬɜ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ 

ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɟɞɩɪɢɹɬɢɹ-ɜɥɚɞɟɥɶɰɚ ɫɨɫɭɞɚ ɢ ɧɚɫɬɨɹɳɟɣ 

ɢɧɫɬɪɭɤɰɢɟɣ. 

ȿɠɟɞɧɟɜɧɨ ɞɨɥɠɧɨ ɩɪɨɜɨɞɢɬɶɫɹ  ɧɚɛɥɸɞɟɧɢɟ ɢ ɤɨɧɬɪɨɥɶ ɡɚ ɩɥɨɬɧɨɫɬɶ 

ɮɥɚɧɰɟɜɵɯ ɫɨɟɞɢɧɟɧɢɣ. 

ɉɨ ɦɟɪɟ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɞɟɠɭɪɧɵɦ ɫɥɟɫɚɪɟɦ ɢɥɢ ɞɟɠɭɪɧɵɦ ɫɥɭɠɛɵ 

ɤɢɩ ɩɪɨɜɨɞɢɬɫɹ ɪɟɦɨɧɬ ɢɥɢ ɡɚɦɟɧɚ ɦɚɧɨɦɟɬɪɨɜ, ɬɟɪɦɨɦɟɬɪɨɜ ɢ ɞɪɭɝɢɯ 

ɤɨɧɬɪɨɥɶɧɵɯ ɩɪɢɛɨɪɨɜ ɜ ɫɥɭɱɚɟ ɜɵɯɨɞɚ ɢɯ ɢɡ ɫɬɪɨɹ. 



 

 

ɉɥɚɧɨɜɨ-ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɵɣ ɪɟɦɨɧɬ ɫɨɫɭɞɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ ɩɨɥɨɠɟɧɢɟɦ ɩɨɞɜɟɪɝɚɬɶɫɹ 

ɩɪɟɞɩɪɢɹɬɢɟɦ. 

ɋɨɫɭɞ, ɧɚɯɨɞɹɳɢɣɫɹ ɜ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɞɨɥɠɟɧ ɜɥɚɞɟɥɶɰɟɦ ɧɚɪɭɠɧɨɦɭ ɢ 

ɜɧɭɬɪɟɧɧɟɦɭ ɨɫɦɨɬɪɭ ɜ ɞɨɫɬɭɩɧɵɯ ɦɟɫɬɚɯ ɢ ɡɚɦɟɪɭ ɬɨɥɳɢɧɵ ɫɬɟɧɨɤ ɜ 

ɧɟɞɨɫɬɭɩɧɵɯ ɦɟɫɬɚɯ ɧɟ ɪɟɠɟ ɨɞɧɨɝɨ ɪɚɡɚ ɜ 2 ɝɨɞɚ ɫ ɰɟɥɶɸ ɜɵɹɜɥɟɧɢɹ 

ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɞɟɮɟɤɬɨɜ ɢ ɜɥɢɹɧɢɹ ɫɪɟɞɵ ɧɚ ɫɬɟɧɤɢ ɚɩɩɚɪɚɬɚ. Ɉɫɦɨɬɪ 

ɫɨɫɭɞɨɜ, ɪɚɛɨɬɚɸɳɢɯ ɫɨ ɫɪɟɞɨɣ ɜɵɡɵɜɚɸɳɟɣ ɩɨɜɵɲɟɧɧɭɸ ɤɨɪɪɨɡɢɸ 

ɦɟɬɚɥɥɚ (ɛɨɥɟɟ 0,1 ɦɦ/ɝɨɞ) ɞɨɥɠɧɵ ɩɨɞɜɟɪɝɚɬɶɫɹ ɨɫɦɨɬɪɭ ɧɟ ɪɟɠɟ ɨɞɧɨɝɨ 

ɪɚɡɚ ɜ ɝɨɞ. 

ɉɪɟɞɩɪɢɹɬɢɟ-ɜɥɚɞɟɥɟɰ ɬɚɤɠɟ ɨɛɹɡɚɧɨ ɩɪɨɢɡɜɨɞɢɬɶ ɡɚɦɟɪ ɬɨɥɳɢɧɵ 

ɫɬɟɧɤɢ ɜ ɧɟɞɨɫɬɭɩɧɵɯ ɦɟɫɬɚɯ ɩɟɪɟɞ ɬɟɯɧɢɱɟɫɤɢɦ ɨɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɧɢɟɦ 

ɫɨɫɭɞɚ. 

Ɍɟɯɧɢɱɟɫɤɨɟ ɨɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɧɢɟ ɫɨɫɭɞɚ ɩɪɨɜɨɞɢɬɫɹ 

ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɣ ɨɪɝɚɧɢɡɚɰɢɟɣ, ɢɦɟɸɳɟɣ ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ ɥɢɰɟɧɡɢɸ 

Ƚɨɫɝɨɪɬɟɯɧɚɞɡɨɪɚ ɊɎ ɜ ɫɪɨɤɢ, ɭɫɬɚɧɨɜɥɟɧɧɵɟ «ɉɪɚɜɢɥɚɦɢ ɭɫɬɪɨɣɫɬɜɚ ɢ 

ɛɟɡɨɩɚɫɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɫɨɫɭɞɨɜ, ɪɚɛɨɬɚɸɳɢɯ  ɩɨɞ ɞɚɜɥɟɧɢɟɦ» (ɉȻ 03-576-

03). 

ɉɪɨɜɟɪɤɭ ɫɨɫɬɨɹɧɢɹ ɧɚɪɭɠɧɨɣ ɩɨɥɧɨɝɨ ɩɨɜɟɪɯɧɨɫɬɢ ɫɨɫɭɞɚ 

ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨɫɥɟ ɢɥɢ ɱɚɫɬɢɱɧɨɝɨ ɫɧɹɬɢɹ ɢɡɨɥɹɰɢɢ ɜ ɦɟɫɬɚɯ: 

- ɜɚɪɤɢ ɲɬɭɰɟɪɨɜ ɢ ɥɸɤɨɜ; 

-ɜ ɫɨɦɧɢɬɟɥɶɧɵɯ ɦɟɫɬɚɯ, ɝɞɟ ɢɦɟɸɬɫɹ ɫɥɟɞɵ ɩɪɨɩɭɫɤɚ ɩɪɨɞɭɤɬɚ ɢ 

ɩɨɬɟɧɢɹ ɢɡɨɥɹɰɢɢ; 

- ɩɟɪɟɫɟɱɟɧɢɹ ɫɜɚɪɧɵɯ ɲɜɨɜ ɩɪɢ ɜɨɡɦɨɠɧɨɫɬɢ ɭɫɬɚɧɨɜɥɟɧɢɹ ɷɬɢɯ ɦɟɫɬ 

ɩɪɢ ɜɧɭɬɪɟɧɧɟɦ ɨɫɦɨɬɪɟ; 

-ɜ ɡɨɧɟ ɩɪɢɜɚɪɤɢ ɨɛɟɱɚɣɤɢ ɤ ɞɧɢɳɭ (ɧɟ ɦɟɧɟɟ ɨɞɧɨɣ ɩɨ ɤɚɠɞɨɦɭ 

ɞɢɚɦɟɬɪɭ ɱɟɪɟɡ 90). 



 

 

Ⱦɥɹ ɷɥɟɦɟɧɬɨɜ ɫɨɫɭɞɚ, ɧɟɞɨɫɬɭɩɧɵɯ ɞɥɹ ɨɫɦɨɬɪɚ ɫ ɞɜɭɯ ɫɬɨɪɨɧ, 

ɩɪɨɢɡɜɨɞɢɬɫɹ ɡɚɦɟɪ ɬɨɥɳɢɧɵ ɫɬɟɧɤɢ ɫ ɬɨɱɧɨɫɬɶɸ 40,1 ɦɦ. Ɉɛɹɡɚɬɟɥɶɧɵɦɢ 

ɦɟɫɬɚɦɢ ɡɚɦɟɪɨɜ ɬɨɥɳɢɧɵ ɫɬɟɧɤɢ ɹɜɥɹɸɬɫɹ: 

- ɬɨɱɤɢ ɜɨɤɪɭɝ ɲɬɭɰɟɪɨɜ (ɧɟ ɦɟɧɟɟ 4-ɬɨɱɟɤ) ɧɚ ɪɚɫɫɬɨɹɧɢɢ 50 ɦɦ ɨɬ 

ɤɪɚɹ ɩɚɬɪɭɛɤɚ; 

-ɬɨɱɤɢ ɜ ɰɟɧɬɪɚɥɶɧɨɣ ɱɚɫɬɢ ɤɨɪɩɭɫɚ (ɧɟ ɦɟɧɟɟ 4-ɯ), ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɩɨ 

ɩɟɪɢɦɟɬɪɭ ɫɟɱɟɧɢɹ ɱɟɪɟɡ 90° 

ɉɪɢ ɨɛɧɚɪɭɠɟɧɢɢ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɞɟɮɟɤɬɨɜ (ɩɪɢ ɨɫɦɨɬɪɟ) ɷɬɢ ɦɟɫɬɚ 

ɩɨɞɥɟɠɚɬɶ ɨɛɹɡɚɬɟɥɶɧɨɦɭ ɤɨɧɬɪɨɥɸ ɬɨɥɳɢɧɵ ɫɬɟɧɤɢ. 

ɉɪɢ ɜɧɭɬɪɟɧɧɢɯ ɨɫɦɨɬɪɚɯ ɨɫɨɛɨɟ ɜɧɢɦɚɧɢɟɦ ɞɨɥɠɧɨ ɛɵɬɶ ɨɛɪɚɳɟɧɨ ɧɚ 

ɜɵɹɜɥɟɧɢɟ ɫɥɟɞɭɸɳɢɯ ɞɟɮɟɤɬɨɜ: 

-ɧɚɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ-ɬɪɟɳɢɧɵ, ɧɚɞɪɵɜɵ, ɜɵɩɭɱɟɧɵ; 

-ɩɨɜɵɲɟɧɧɚɹ ɫɤɨɪɨɫɬɶ ɤɨɪɪɨɡɢɢ ɫɬɟɧɨɤ; 

- ɜ ɫɜɚɪɧɵɯ ɲɜɚɯ-ɞɟɮɟɤɬɵ ɫɜɚɪɤɢ, ɬɪɟɳɢɧɵ, ɧɚɞɪɵɜɵ, ɩɪɨɬɪɚɜɥɟɧɢɹ. 

ɉɪɢ ɩɪɨɜɟɞɟɧɢɢ ɡɚɦɟɪɨɜ ɬɨɥɳɢɧɵ ɫɬɟɧɨɤ ɷɥɟɦɟɧɬɨɜ ɫɨɫɭɞɚ ɤɪɢɬɟɪɢɟɦ 

ɨɰɟɧɤɢ ɩɪɨɱɧɨɫɬɢ ɹɜɥɹɟɬɫɹ ɦɢɧɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɚɹ ɬɨɥɳɢɧɚ ɫɬɟɧɤɢ. 

Ʉɨɬɨɪɚɹ ɞɨɥɠɧɚ ɛɵɬɶ ɧɟ ɦɟɧɟɟ ɪɚɫɱɟɬɧɨɣ ɫ ɭɱɟɬɨɦ ɩɪɢɛɚɜɤɢ ɧɚ ɤɨɪɪɨɡɢɸ, ɧɨ 

ɧɟ ɦɟɧɟɟ ɭɤɚɡɚɧɧɨɣ ɨɬ ɛɪɚɤɨɜɨɱɧɨɣ ɬɨɥɳɢɧɵ, ɭɤɚɡɚɧɧɨɣ ɜ «ɂɧɫɬɪɭɤɰɢɢ ɩɨ 

ɬɟɯɧɢɱɟɫɤɨɦɭ ɧɚɞɡɨɪɭ, ɦɟɬɨɞɚɦ ɪɟɜɢɡɢɢ ɢ ɨɬɛɪɚɤɨɜɤɟ ɬɪɭɛɱɚɬɵɯ ɩɟɱɟɣ, 

ɪɟɡɟɪɜɭɚɪɨɜ, ɫɨɫɭɞɨɜ ɢ ɚɩɩɚɪɚɬɨɜ ɧɟɮɬɟɩɟɪɟɪɚɛɚɬɵɜɚɸɳɢɯ ɢ 

ɧɟɮɬɟɯɢɦɢɱɟɫɤɢɯ. 

Ɍɪɟɛɨɜɚɧɢɹ ɤ ɩɭɫɤɭ: 

Ɂɚɩɨɥɧɟɧɢɟ ɫɨɫɭɞɨɜ ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ ɢɫɩɨɥɧɟɧɢɹ ɩɪɨɢɡɜɨɞɢɬɶ ɧɟ ɛɨɥɟɟ 

ɱɟɦ ɧɚ 0,83 ɨɛɴɟɦɚ, ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɧɟ ɛɨɥɟɟ ɱɟɦ ɧɚ 0,9 ɧɨɦɢɧɚɥɶɧɨɝɨ ɨɛɴɟɦɚ. 

Ɂɚɩɨɥɧɟɧɢɟ  ɫɨɫɭɞɨɜ ɧɟ ɞɨɥɠɧɨ ɩɪɟɜɵɲɚɬɶ 0,95 ɧɨɦɢɧɚɥɶɧɨɝɨ ɨɛɴɟɦɚ ɢ 

ɞɨɩɭɫɬɢɦɵɣ ɭɪɨɜɟɧɶ, ɭɤɚɡɚɧ ɜ ɬɟɯɧɢɱɟɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ. 

Ɍɪɟɛɨɜɚɧɢɹ ɤ ɷɤɫɩɥɭɚɬɚɰɢɢ: 

Ʉɨɧɬɪɨɥɶ ɭɪɨɜɧɹ ɠɢɞɤɨɫɬɢ ɜ ɚɩɩɚɪɚɬɚɯ ɨɫɭɳɟɫɬɜɥɹɬɶ ɭɤɚɡɚɬɟɥɟɦ 

ɭɪɨɜɧɹ ɢ ɪɟɝɭɥɹɬɨɪɨɦ ɭɪɨɜɧɹ ɬɢɩɚ ɍȻ-ɉ. 



 

 

ɉɨɞɨɝɪɟɜɚɬɟɥɢ ɚɩɩɚɪɚɬɨɜ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɥɹ ɩɟɪɢɨɞɢɱɟɫɤɨɝɨ ɩɨɞɨɝɪɟɜɚ 

ɠɢɞɤɨɫɬɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɭɫɥɨɜɢɣ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɚ ɧɟ ɞɥɹ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 

ɪɚɛɨɱɢɯ ɩɚɪɚɦɟɬɪɨɜ. 

ɉɪɢ ɨɫɬɚɧɨɜɤɟ ɚɩɩɚɪɚɬɨɜ ɜ ɡɢɦɧɟɟ ɜɪɟɦɹ ɢ ɨɬɤɥɸɱɟɧɢɢ ɬɟɩɥɨɧɨɫɢɬɟɥɹ 

ɫɥɢɬɶ ɠɢɞɤɨɫɬɶ ɢɡ ɚɩɩɚɪɚɬɚ ɢ ɜɨɞɭ ɢɡ ɩɨɞɨɝɪɟɜɚɬɟɥɹ. Ɋɚɫɯɨɞ ɬɟɩɥɨɧɨɫɢɬɟɥɹ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɭɫɥɨɜɢɣ ɷɤɫɩɥɭɚɬɚɰɢɢ. 

ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɜɧɭɬɪɟɧɧɢɯ ɩɨɞɨɝɪɟɜɚɬɟɥɟɣ ɧɚ ɥɢɧɢɢ ɜɯɨɞɚ ɢ 

ɜɵɯɨɞɚ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɭɫɬɚɧɨɜɢɬɶ ɨɬɤɥɸɱɚɸɳɭɸ ɚɪɦɚɬɭɪɭ, ɪɚɫɫɱɢɬɚɧɧɭɸ ɧɚ 

ɪɚɛɨɱɟɟ ɞɚɜɥɟɧɢɟ ɜ ɚɩɩɚɪɚɬɟ, ɧɨ ɧɟ ɧɢɠɟ ɞɚɜɥɟɧɢɹ ɜ ɥɢɧɢɢ ɬɟɩɥɨɧɨɫɢɬɟɥɹ. ȼ 

ɫɥɭɱɚɟ ɩɪɢɦɟɧɟɧɢɹ ɜ ɤɚɱɟɫɬɜɟ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɩɚɪɚ ɢɥɢ ɝɨɪɹɱɟɣ ɜɨɞɵ, ɤɨɝɞɚ 

ɞɚɜɥɟɧɢɟ ɜ ɚɩɩɚɪɚɬɟ ɩɪɟɜɵɲɚɟɬ ɞɚɜɥɟɧɢɟ ɜ ɩɨɞɨɝɪɟɜɚɬɟɥɟ, ɧɚ ɥɢɧɢɢ ɜɯɨɞɚ 

ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɞɨɥɠɟɧ ɭɫɬɚɧɚɜɥɢɜɚɬɶɫɹ ɨɛɪɚɬɧɵɣ ɤɥɚɩɚɧ. Ⱦɨɩɭɫɤɚɟɬɫɹ 

ɭɫɬɚɧɨɜɤɚ ɨɛɪɚɬɧɨɝɨ ɤɥɚɩɚɧɚ ɧɚ ɤɨɥɥɟɤɬɨɪɟ ɩɨɞɜɨɞɚ ɬɟɩɥɨɧɨɫɢɬɟɥɹ. 

ɉɪɢ ɨɫɬɚɧɨɜɤɟ ɩɨɞɚɱɢ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɭɞɚɥɢɬɶ ɟɝɨ ɢɡ ɩɨɞɨɝɪɟɜɚɬɟɥɹ. 

ɉɟɪɟɩɚɞ ɞɚɜɥɟɧɢɹ ɩɪɢ ɪɚɛɨɬɟ ɮɢɥɶɬɪɨɜ ɤɨɧɬɪɨɥɢɪɭɟɬɫɹ ɩɨ 

ɦɚɧɨɦɟɬɪɚɦ, ɭɫɬɚɧɨɜɥɟɧɧɵɦ ɧɚ ɬɪɭɛɨɩɪɨɜɨɞɚɯ ɜɯɨɞɚ ɢ ɜɵɯɨɞɚ ɩɪɨɞɭɤɬɚ. 

ȼ ɧɚɱɚɥɶɧɵɣ ɩɟɪɢɨɞ ɪɚɛɨɬɵ ɩɟɪɟɩɚɞ ɞɚɜɥɟɧɢɹ ɩɪɢ ɱɢɫɬɨɦ 

ɮɢɥɶɬɪɭɸɳɟɦ ɷɥɟɦɟɧɬɟ ɮɢɥɶɬɪɚ, ɜɵɛɪɚɧɧɵɣ ɩɪɢɥɨɠɟɧɢɟɦ, ɞɨɥɠɟɧ 

ɫɨɫɬɚɜɥɹɬɶ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɫɩɪɚɜɨɱɧɵɦ  0,4ɤɝɫ/ɫɦ2. 

Ⱦɨɩɭɫɤɚɟɬɫɹ ɞɚɜɥɟɧɢɹ ɪɚɛɨɬɚɸɳɟɝɨ ɮɢɥɶɬɪɚ ɧɟ ɛɨɥɟɟ 1,0 ɤɝɫ/ɫɦ2. ɉɪɢ 

ɞɨɫɬɢɠɟɧɢɢ ɭɤɚɡɚɧɧɨɝɨ ɩɟɪɟɩɚɞɚ ɨɬɤɥɸɱɢɬɶ ɮɢɥɶɬɪ ɢ ɩɪɨɱɢɫɬɢɬɶ 

ɮɢɥɶɬɪɭɸɳɢɣ ɷɥɟɦɟɧɬ 

ɉɪɢ ɮɢɥɶɬɪɚɰɢɢ ɠɢɞɤɨɫɬɟɣ ɜ ɭɫɥɨɜɢɹɯ ɩɨɥɨɠɢɬɟɥɶɧɵɯ ɬɟɦɩɟɪɚɬɭɪ 

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɮɢɥɶɬɪɚ ɭɦɟɧɶɲɚɬɶ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨ ɟɟ ɜɹɡɤɨɫɬɢ. 

ȼɨɡɦɨɠɧɚɹ ɩɟɪɟɩɚɞɚ ɞɚɜɥɟɧɢɹ ɜ ɚɩɩɚɪɚɬɟ ɛɨɥɟɟ 1,0 ɤɝɫ/ɫɦ2 

ɧɟɢɫɩɪɚɜɧɨɫɬɶ ɜɨɡɪɚɫɬɚɧɢɟ ɢɡ-ɡɚ ɡɚɝɪɹɡɧɟɧɢɹ ɮɢɥɶɬɪɭɸɳɟɝɨ ɷɥɟɦɟɧɬɚ ɢɥɢ 

ɮɢɥɶɬɪɚɰɢɢ ɫɪɟɞ ɫ ɨɬɪɢɰɚɬɟɥɶɧɨɣ ɬɟɦɩɟɪɚɬɭɪɨɣ ɢɥɢ ɜɵɫɨɤɨɣ ɜɹɡɤɨɫɬɶɸ. Ⱦɥɹ 

ɭɫɬɪɚɧɟɧɢɹ ɧɟɢɫɩɪɚɜɧɨɫɬɢ ɨɬɤɥɸɱɢɬɶ ɚɩɩɚɪɚɬ ɫɛɪɨɫɢɬɶ ɞɚɜɥɟɧɢɟ ɢ ɡɚɱɢɫɬɢɬɶ 



 

 

ɮɢɥɶɬɪɭɸɳɢɣ ɷɥɟɦɟɧɬ ɢɥɢ ɭɦɟɧɶɲɢɬɶ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɞɨ 

ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɞɨɩɭɫɬɢɦɨɝɨ ɩɟɪɟɩɚɞɚ ɞɚɜɥɟɧɢɹ. 

ɉɪɨɜɟɞɟɧɢɟ ɩɭɫɤɚ ɜ ɡɢɦɧɟɟ ɜɪɟɦɹ ɢ ɢɫɩɵɬɚɧɢɹ ɧɚ ɝɟɪɦɟɬɢɱɧɨɫɬɶ 

ɫɨɫɭɞɨɜ. 

 ɇɚɫɬɨɹɳɢɣ ɪɟɝɥɚɦɟɧɬ ɪɚɫɩɪɨɫɬɪɚɧɹɟɬɫɹ ɧɚ ɫɨɫɭɞɵ ɯɢɦɢɱɟɫɤɢɯ, 

ɧɟɮɬɟɩɟɪɟɪɚɛɚɬɵɜɚɸɳɢɯ ɢ ɧɟɮɬɟɯɢɦɢɱɟɫɤɢɯ ɡɚɜɨɞɨɜ, ɝɚɡɨɜɵɯ ɩɪɨɦɵɫɥɨɜ ɢ 

ɝɚɡɨɛɟɧɡɢɧɨɜɵɯ ɡɚɜɨɞɨɜ, ɢɡɝɨɬɨɜɥɟɧɧɵɟ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ 

ɧɚɫɬɨɹɳɟɝɨ ɫɬɚɧɞɚɪɬɚ ɢ ɷɤɫɩɥɭɚɬɢɪɭɟɦɵɟ ɩɨɞ ɞɚɜɥɟɧɢɟɦ ɧɚ ɨɬɤɪɵɬɨɦ 

ɜɨɡɞɭɯɟ ɢɥɢ ɜ ɧɟɨɬɚɩɥɢɜɚɟɦɨɦ ɩɨɦɟɳɟɧɢɢ.  

ɉɭɫɤ (ɨɫɬɚɧɨɜɤɚ) ɢɥɢ ɢɫɩɵɬɚɧɢɟ ɧɚ ɝɟɪɦɟɬɢɱɧɨɫɬɶ ɜ ɡɢɦɧɟɟ ɜɪɟɦɹ. Ɍɨ 

ɟɫɬɶ ɩɨɜɵɲɟɧɢɟ (ɫɧɢɠɟɧɢɟ) ɞɚɜɥɟɧɢɹ ɜ ɫɨɫɭɞɟ ɩɪɢ ɩɨɜɵɲɟɧɢɢ (ɫɧɢɠɟɧɢɢ) 

ɬɟɦɩɟɪɚɬɭɪɵ ɫɬɟɧɤɢ, ɞɨɥɠɧɵ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɝɪɚɮɢɤɨɦ 

(ɪɢɫ. 18). 
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Ɋɢɫɭɧɨɤ 18 – Ƚɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢ ɞɚɜɥɟɧɢɹ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ 

 

Ƚɞɟ: Ɋ1- ɞɚɜɥɟɧɢɟ ɩɭɫɤɚ, Ɋ2- ɪɚɛɨɱɟɟ ɞɚɜɥɟɧɢɟ Ɍ1- ɧɚɢɧɢɠɚɣɲɚɹ 

ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ, ɩɪɢ ɞɚɜɥɟɧɢɟ, ɤɨɬɨɪɨɣ ɞɨɩɭɫɤɚɟɬɫɹ ɩɭɫɤ ɫɨɫɭɞɚ ɩɨɞ 

ɞɚɜɥɟɧɢɟɦ P1, T2- ɦɢɧɢɦɚɥɶɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ, ɩɪɢ ɤɨɬɨɪɨɣ ɫɬɚɥɶ ɢ ɟɟ ɫɜɚɪɧɵɟ 

ɫɨɟɞɢɧɟɧɢɹ ɞɨɩɭɫɤɚɸɬɫɹ ɞɥɹ ɪɚɛɨɬɵ ɩɨɞ ɞɚɜɥɟɧɢɟɦ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 

ɬɪɟɛɨɜɚɧɢɹɦɢ ɨɛɹɡɚɬɟɥɶɧɵɯ ɩɪɢɥɨɠɟɧɢɣ ɉȻ 03-584-03.  



 

 

 ȼɟɥɢɱɢɧɚ ɞɚɜɥɟɧɢɹ Ɋ1 ɩɪɢɧɢɦɚɟɬɫɹ ɫɨɝɥɚɫɧɨ ɬɚɛɥɢɰɟ 10 ɜ ɡɚɜɢɫɢɦɨɫɬɢ 

ɨɬ ɪɚɛɨɱɟɝɨ ɞɚɜɥɟɧɢɹ P2. 

 

Ɍɚɛɥɢɰɚ 10 – Ɂɧɚɱɟɧɢɟ ɞɚɜɥɟɧɢɹ ɩɭɫɤɚ ɢ ɪɚɛɨɱɟɝɨ ɞɚɜɥɟɧɢɹ 

Ɋ Ɇɩɚ (ɤɝɫ/ɫɦ2) Ɇɟɧɟɟ 0,1 (1,0) Ɉɬ 0,1 (1,0) ɞɨ 0,3 
(3,0) 

Ȼɨɥɟɟ 0,3 (3,0) 

Ɋ1(ɤɝɫ/ɫɦ2) Ɋ2 0,1 (1,0) 0,35 Ɋ2 

 
 
ɉɪɢ ɬɟɦɩɟɪɚɬɭɪɟ Ɍ2 ɧɢɠɟ ɢɥɢ ɪɚɜɧɨɣ T1 ɞɚɜɥɟɧɢɟ ɩɭɫɤɚ Ɋ1 ɩɪɢɧɢɦɚɟɬɫɹ 

ɪɚɜɧɵɦ ɞɚɜɥɟɧɢɸ Ɋ2. 

ɋɤɨɪɨɫɬɶ ɩɨɞɴɟɦɚ (ɫɧɢɠɟɧɢɹ) ɬɟɦɩɟɪɚɬɭɪɵ ɞɨɥɠɧɚ ɛɵɬɶ ɧɟ ɛɨɥɟɟ 30 0ɋ 

ɜ ɟɫɥɢ ɱɚɫ, ɧɟɬ ɞɪɭɝɢɯ ɭɤɚɡɚɧɢɣ ɜ ɬɟɯɧɢɱɟɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɨɛɨɛɳɢɦ ɜɫɟ ɜɵɲɟ ɩɟɪɟɱɢɫɥɟɧɧɨɟ. Ɋɚɡɥɢɱɚɸɬ ɩɟɪɜɵɣ 

ɩɭɫɤ ɢ ɩɭɫɤ ɩɨɫɥɟ ɪɟɦɨɧɬɚ, ɚ ɬɚɤɠɟ ɨɫɬɚɧɨɜɤɢ ɩɥɚɧɨɜɭɸ ɢ ɚɜɚɪɢɣɧɭɸ. 

ɉɨɪɹɞɨɤ ɩɪɨɜɟɞɟɧɢɹ ɷɬɢɯ ɨɩɟɪɚɰɢɣ ɨɝɨɜɚɪɢɜɚɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ 

ɢɧɫɬɪɭɤɰɢɢ. Ʉɚɤ ɩɪɚɜɢɥɨ, ɩɨɪɹɞɨɤ ɨɫɬɚɧɨɜɤɢ ɨɛɪɚɬɧɵɣ ɩɨɪɹɞɤɭ ɩɭɫɤɚ. 

Ⱥɜɚɪɢɣɧɚɹ ɨɫɬɚɧɨɜɤɚ ɬɪɟɛɭɟɬ ɛɨɥɟɟ ɮɨɪɫɢɪɨɜɚɧɧɵɯ ɞɟɣɫɬɜɢɣ. ȼ ɷɬɨɬ ɩɟɪɢɨɞ 

ɩɨ ɫɢɫɬɟɦɟ ɩɪɨɤɚɱɢɜɚɸɬ ɠɢɞɤɭɸ ɫɪɟɞɭ ɞɥɹ ɩɪɨɜɟɪɤɢ ɝɟɪɦɟɬɢɱɧɨɫɬɢ 

ɚɩɩɚɪɚɬɚ ɢ ɤɨɦɦɭɧɢɤɚɰɢɣ. ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɷɬɨɣ ɨɩɟɪɚɰɢɢ 10-30 ɦɢɧɭɬ. ȼ 

ɷɬɨɬ ɩɟɪɢɨɞ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɢɬɶ ɪɚɛɨɬɭ ɜɫɟɯ ɤɨɧɬɪɨɥɶɧɨ ɢɡɦɟɪɢɬɟɥɶɧɵɯ 

ɚɩɩɚɪɚɬɨɜ ɢ ɡɚɬɜɨɪɧɨɣ ɚɪɦɚɬɭɪɵ. Ɂɚɬɟɦ ɜ ɤɨɥɨɧɧɟ ɦɟɞɥɟɧɧɨ ɩɨɜɵɲɚɸɬ 

ɬɟɦɩɟɪɚɬɭɪɭ ɢ ɩɪɨɜɨɞɹɬ, ɬɚɤ ɧɚɡɵɜɚɟɦɭɸ, ɝɨɪɹɱɭɸ ɰɢɪɤɭɥɹɰɢɸ. ɗɬɚ 

ɨɩɟɪɚɰɢɹ ɩɪɨɜɨɞɢɬɫɹ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 95-100°ɋɫ ɰɟɥɶɸ ɭɞɚɥɟɧɢɹ ɨɫɬɚɬɤɨɜ 

ɜɨɞɵ ɢɡ ɚɩɩɚɪɚɬɚ. ɉɨɫɥɟ ɷɬɨɝɨ ɬɟɦɩɟɪɚɬɭɪɭ ɜ ɤɨɥɨɧɧɟ ɩɨɜɵɲɚɸɬ ɞɨ ɪɚɛɨɱɢɯ 

ɬɟɦɩɟɪɚɬɭɪ ɢ ɧɚɱɢɧɚɸɬ ɩɨɞɚɱɭ ɫɵɪɶɹ. ɋ ɧɚɱɚɥɨɦ ɢɫɩɚɪɟɧɢɹ ɥɟɝɤɢɯ ɮɪɚɤɰɢɣ 

ɩɨɞɚɸɬ ɨɪɨɲɟɧɢɟ ɜ ɤɨɥɨɧɧɭ. ɉɨɫɥɟ ɜɵɯɨɞɚ ɤɨɥɨɧɧɵ ɧɚ ɧɨɪɦɚɥɶɧɵɣ ɪɟɠɢɦ 

ɨɧɚ ɩɟɪɟɜɨɞɢɬɫɹ ɧɚ ɫɜɟɠɟɟ ɩɢɬɚɧɢɟ.  

ɉɪɢ ɨɫɬɚɧɨɜɤɟ ɤɨɥɨɧɧɵ ɧɚ ɪɟɦɨɧɬ ɤ ɱɢɫɥɭ ɨɛɳɢɯ ɦɨɦɟɧɬɨɜ ɨɬɧɨɫɹɬɫɹ 

ɫɥɟɞɭɸɳɢɟ: ɫɧɹɬɢɟ ɞɚɜɥɟɧɢɹ ɢɥɢ ɜɚɤɭɭɦɚ, ɨɬɤɚɱɤɚ ɩɪɨɞɭɤɬɚ ɢɡ ɤɨɥɨɧɧɵ, 

ɩɪɨɩɚɪɤɚ ɢ ɩɪɨɦɵɜɤɚ. ɉɪɨɩɚɪɤɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɬɟɱɟɧɢɟ 8-48 ɱɚɫɨɜ, ɩɪɢ 



 

 

ɷɬɨɦ ɨɫɬɚɬɤɢ ɩɪɨɞɭɤɬɚ ɜɵɬɟɫɧɹɸɬ ɱɟɪɟɡ ɜɟɪɯɧɢɟ ɬɪɭɛɵ. ɉɪɨɞɨɥɠɟɧɢɟ ɷɬɨɣ 

ɨɩɟɪɚɰɢɢ ɛɭɞɟɬ ɡɚɜɢɫɟɬɶ ɨɬ ɬɢɩɚ ɩɪɨɰɟɫɫɚ, ɨɬ ɫɜɨɣɫɬɜ ɫɪɟɞɵ ɢ ɨɬ ɯɚɪɚɤɬɟɪɚ 

ɨɠɢɞɚɟɦɨɝɨ ɪɟɦɨɧɬɚ. ɉɪɢ ɩɪɨɜɟɞɟɧɢɢ ɩɪɨɦɵɜɤɢ ɜɨɞɚ ɩɨɞɚɟɬɫɹ ɜ ɜɟɪɯɧɸɸ 

ɱɚɫɬɶ ɤɨɥɨɧɧɵ ɧɟɛɨɥɶɲɢɦɢ ɩɨɪɰɢɹɦɢ, ɱɬɨɛɵ ɢɡɛɟɠɚɬɶ ɩɨɜɪɟɠɞɟɧɢɹ ɤɨɪɩɭɫɚ 

ɜ ɪɟɡɭɥɶɬɚɬɟ ɛɵɫɬɪɨɝɨ ɨɯɥɚɠɞɟɧɢɹ (ɜɨɡɦɨɠɟɧ ɪɚɡɪɵɜ ɲɜɨɜ ɢɥɢ ɨɛɪɚɡɨɜɚɧɢɟ 

ɤɚɤɢɯ-ɥɢɛɨ ɞɟɮɟɤɬɨɜ). 

ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɩɪɨɦɵɜɤɢ 8-24 ɱ. ɉɨɫɥɟ ɡɚɜɟɪɲɟɧɢɹ 

ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɨɣ ɨɩɟɪɚɰɢɢ ɧɟɨɛɯɨɞɢɦɨ ɫɞɟɥɚɬɶ ɚɧɚɥɢɡɵ ɜɨɡɞɭɯɚ ɜ ɤɨɥɨɧɧɟ. 

ȿɫɥɢ ɫɨɞɟɪɠɚɧɢɟ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɩɨɫɥɟ ɩɪɨɦɵɜɤɢ ɢ ɩɪɨɩɚɪɤɢ ɜɵɲɟ 

ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ, ɬɨ ɷɬɢ ɨɩɟɪɚɰɢɢ ɫɥɟɞɭɟɬ ɩɨɜɬɨɪɢɬɶ 

ɟɳɟ ɪɚɡ. ȿɫɥɢ ɫɨɞɟɪɠɚɧɢɟ ɷɬɢɯ ɜɟɳɟɫɬɜ ɜɵɲɟ ɧɨɪɦɵ, ɬɨ ɦɨɠɧɨ ɩɪɢɫɬɭɩɚɬɶ ɤ 

ɪɟɦɨɧɬɧɵɦ ɪɚɛɨɬɚɦ. 

 



 


