
Ɇɢɧɢɫɬɟɪɫɬɜɨ ɧɚɭɤɢ ɢ ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ Ɋɨɫɫɢɣɫɤɨɣ ɮɟɞɟɪɚɰɢɢ 
Ɏɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɚɜɬɨɧɨɦɧɨɟ 

ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ ɭɱɪɟɠɞɟɧɢɟ 
ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ 

«ɋɂȻɂɊɋɄɂɃ ɎȿȾȿɊȺɅɖɇɕɃ ɍɇɂȼȿɊɋɂɌȿɌ» 
 

ɂɧɫɬɢɬɭɬ ɧɟɮɬɢ ɢ ɝɚɡɚ 
 

Ʉɚɮɟɞɪɚ ɦɚɲɢɧɵ ɢ ɨɛɨɪɭɞɨɜɚɧɢɟ ɧɟɮɬɹɧɵɯ ɢ ɝɚɡɨɜɵɯ ɩɪɨɦɵɫɥɨɜ 

 
 

     ɍɌȼȿɊɀȾȺɘ    
                                                            Ɂɚɜɟɞɭɸɳɢɣ ɤɚɮɟɞɪɨɣ 

_____________ ɉ.Ɇ. Ʉɨɧɞɪɚɲɨɜ 
 

       «_____» _______ 2020 ɝ. 
 
 
 
 

 
ȼɕɉɍɋɄɇȺə ɄȼȺɅɂɎɂɄȺɐɂɈɇɇȺə ɊȺȻɈɌȺ 

ɜ ɮɨɪɦɟ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɵ 

15.03.02. Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɦɚɲɢɧɵ ɢ ɨɛɨɪɭɞɨɜɚɧɢɟ 
 

Ɇɨɞɟɪɧɢɡɚɰɢɹ ɧɟɮɬɟɝɚɡɨɜɨɞɨɪɚɡɞɟɥɢɬɟɥɹ ɇȽȼɊɉ-1-115-ɉɋ 
 
 

ɉɨɹɫɧɢɬɟɥɶɧɚɹ ɡɚɩɢɫɤɚ 
 
 

 
 
 
 
Ɋɭɤɨɜɨɞɢɬɟɥɶ, ɤ.ɬ.ɧ., ɞɨɰɟɧɬ        _________     Ɇɚɤɭɲɤɢɧ Ⱦ.Ɉ. 
 
ȼɵɩɭɫɤɧɢɤ, ɫɬɭɞɟɧɬ ɇȻ16-01Ȼ, 081620900          _________          ɋɨɤɨɥɨɜ Ⱦ.Ⱥ.
                            
 
 

Ʉɪɚɫɧɨɹɪɫɤ 2020 



 
 

ɉɪɨɞɨɥɠɟɧɢɟ ɬɢɬɭɥɶɧɨɝɨ ɥɢɫɬɚ ȼɄɊ ɩɨ ɬɟɦɟ «Ɇɨɞɟɪɧɢɡɚɰɢɹ 
ɧɟɮɬɟɝɚɡɨɜɨɞɨɪɚɡɞɟɥɢɬɟɥɹ ɇȽȼɊɉ-1-115-ɉɋ» 

 
 

Ʉɨɧɫɭɥɶɬɚɧɬɵ ɩɨ ɪɚɡɞɟɥɚɦ: 
 
ɗɤɨɧɨɦɢɱɟɫɤɚɹ ɱɚɫɬɶ           ______________     ȿ.ȼ. Ʉɨɫɬɨɭɫɬɨɜɚ 
 
Ȼɟɡɨɩɚɫɧɨɫɬɶ ɢ ɷɤɨɥɨɝɢɱɧɨɫɬɶ ɩɪɨɟɤɬɚ  ______________     ȿ.ȼ. Ɇɭɫɢɹɱɟɧɤɨ 
 
ɇɨɪɦɨɤɨɧɬɪɨɥɟɪ            ______________     ȼ.ɂ. Ⱥɮɚɧɚɫɨɜ
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МОНГП  
гр. НБ16-01Б 

 

Ɇɢɧɢɫɬɟɪɫɬɜɨ ɧɚɭɤɢ ɢ ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ Ɋɨɫɫɢɣɫɤɨɣ ɮɟɞɟɪɚɰɢɢ 
Ɏɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɚɜɬɨɧɨɦɧɨɟ 

ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ ɭɱɪɟɠɞɟɧɢɟ 
ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ 

«ɋɂȻɂɊɋɄɂɃ ɎȿȾȿɊȺɅɖɇɕɃ ɍɇɂȼȿɊɋɂɌȿɌ» 
 

ɂɧɫɬɢɬɭɬ ɧɟɮɬɢ ɢ ɝɚɡɚ 
 

Ʉɚɮɟɞɪɚ ɦɚɲɢɧɵ ɢ ɨɛɨɪɭɞɨɜɚɧɢɟ ɧɟɮɬɹɧɵɯ ɢ ɝɚɡɨɜɵɯ ɩɪɨɦɵɫɥɨɜ 

 
 

     ɍɌȼȿɊɀȾȺɘ    
                                                            Ɂɚɜɟɞɭɸɳɢɣ ɤɚɮɟɞɪɨɣ 

_____________ ɉ.Ɇ. Ʉɨɧɞɪɚɲɨɜ 
 

       «_____» _______ 2020 ɝ. 
 
 
 
 

ɁȺȾȺɇɂȿ ɇȺ 
ȼɕɉɍɋɄɇɍɘ ɄȼȺɅɂɎɂɄȺɐɂɈɇɇɍɘ ɊȺȻɈɌɍ 

ɜ ɮɨɪɦɟ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɵ 
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ɋɬɭɞɟɧɬɭ ɋɨɤɨɥɨɜɭ Ⱦɚɧɢɢɥɭ Ⱥɥɟɤɫɚɧɞɪɨɜɢɱɭ    
Ƚɪɭɩɩɚ ɇȻ16-01Ȼ, ɧɚɩɪɚɜɥɟɧɢɟ 15.03.02 «Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɦɚɲɢɧɵ ɢ  
ɨɛɨɪɭɞɨɜɚɧɢɟ», ɫɩɟɰɢɚɥɶɧɨɫɬɶ 15.03.02.03 «Ɇɚɲɢɧɵ ɢ ɨɛɨɪɭɞɨɜɚɧɢɟ 

ɧɟɮɬɹɧɵɯ ɢ ɝɚɡɨɜɵɯ ɩɪɨɦɵɫɥɨɜ».  
Ɍɟɦɚ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ «Ɇɨɞɟɪɧɢɡɚɰɢɹ 

ɧɟɮɬɟɝɚɡɨɜɨɞɨɪɚɡɞɟɥɢɬɟɥɹ ɇȽȼɊɉ-1-115-ɉɋ».  
ɍɬɜɟɪɠɞɟɧɚ ɩɪɢɤɚɡɨɦ ɩɨ ɭɧɢɜɟɪɫɢɬɟɬɭ № 6319/ɫ ɨɬ 20.05.2020  
Ɋɭɤɨɜɨɞɢɬɟɥɶ ȼɄɊ Ⱦ.Ɉ. Ɇɚɤɭɲɤɢɧ, ɤ.ɬ.ɧ., ɞɨɰɟɧɬ ɤɚɮ. «ɆɈɇȽɉ» ɋɎɍ 

ɂɇɢȽ.  
ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ȼɄɊ ɩɪɟɞɨɫɬɚɜɥɟɧɵ ɈɈɈ «Ɋɇ-ȼɚɧɤɨɪ».  
ɉɟɪɟɱɟɧɶ ɪɚɡɞɟɥɨɜ ȼɄɊ:  
 
- Ɋɚɡɞɟɥɟɧɢɟ ɷɦɭɥɶɫɢɢ ɧɚɝɪɟɜɨɦ; 
- ɇɟɮɬɟɝɚɡɨɜɨɞɨɪɚɡɞɟɥɢɬɟɥɶ ɇȽȼɊɉ-1-115-ɉɋ; 
- Ⱥɩɩɚɪɚɬɵ heater-treater ɡɚ ɪɭɛɟɠɨɦ; 
- ɉɪɨɛɥɟɦɵ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɧɟɮɬɟɝɚɡɨɜɨɞɨɪɚɡɞɟɥɢɬɟɥɟɣ; 
- ɂɧɮɪɚɤɪɚɫɧɵɟ ɝɨɪɟɥɨɱɧɵɟ ɭɫɬɪɨɣɫɬɜɚ; 
- ɉɚɬɟɧɬɧɨ-ɢɧɮɨɪɦɚɰɢɨɧɧɵɣ ɨɛɡɨɪ;   
- Ɍɟɯɧɢɱɟɫɤɨɟ ɩɪɟɞɥɨɠɟɧɢɟ;  
- Ɋɚɫɱёɬɧɚɹ ɱɚɫɬɶ; 
- Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɱɚɫɬɶ; 
- Ȼɟɡɨɩɚɫɧɨɫɬɶ ɢ ɷɤɨɥɨɝɢɱɧɨɫɬɶ ɩɪɨɟɤɬɚ;  
- ɗɤɨɧɨɦɢɱɟɫɤɚɹ ɱɚɫɬɶ.  
 
ɉɟɪɟɱɟɧɶ ɝɪɚɮɢɱɟɫɤɨɝɨ ɢɥɢ ɢɥɥɸɫɬɪɚɬɢɜɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɫ ɭɤɚɡɚɧɢɟɦ 

ɨɫɧɨɜɧɵɯ ɱɟɪɬɟɠɟɣ, ɩɥɚɤɚɬɨɜ, ɫɥɚɣɞɨɜ:  
– ɮɭɧɤɰɢɨɧɚɥɶɧɚɹ ɫɯɟɦɚ ɧɟɮɬɟɝɚɡɨɜɨɞɨɪɚɡɞɟɥɢɬɟɥɹ – 1 ɥɢɫɬ Ⱥ1;  
– ɩɚɬɟɧɬɧɨ–ɢɧɮɨɪɦɚɰɢɨɧɧɵɣ ɨɛɡɨɪ – 1 ɥɢɫɬ Ⱥ1;  
– ɧɟɮɬɟɝɚɡɨɜɨɞɨɪɚɡɞɟɥɢɬɟɥɶ, ɱɟɪɬёɠ ɨɛɳɟɝɨ ɜɢɞɚ – 1 ɥɢɫɬ Ⱥ1;  
– ɛɟɫɩɥɚɦɟɧɧɚɹ ɝɨɪɟɥɤɚ, ɫɛɨɪɨɱɧɵɣ ɱɟɪɬɟɠ – 1 ɥɢɫɬ Ⱥ2; 
– ɞɟɬɚɥɢɪɨɜɤɚ 7 ɞɟɬɚɥɟɣ ɛɟɫɩɥɚɦɟɧɧɨɣ ɝɨɪɟɥɤɢ – 1 ɥɢɫɬ Ⱥ1;  
– ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɦɚɪɲɪɭɬ ɢɡɝɨɬɨɜɥɟɧɢɹ ɞɟɬɚɥɢ – 1 ɥɢɫɬ Ⱥ1;  
– ɷɤɨɧɨɦɢɱɟɫɤɚɹ ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɶ ɦɨɞɟɪɧɢɡɚɰɢɢ – 1 ɥɢɫɬ Ⱥ1;  

 
Ɋɭɤɨɜɨɞɢɬɟɥɶ ȼɄɊ                          ______________           Ⱦ.Ɉ. Ɇɚɤɭɲɤɢɧ  
 
 
Ɂɚɞɚɧɢɟ ɩɪɢɧɹɥ ɤ ɢɫɩɨɥɧɟɧɢɸ      ______________           Ⱦ.Ⱥ. ɋɨɤɨɥɨɜ 
 
 
 

«____» _____________ 2020 ɝ. 
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ɄȺɅȿɇȾȺɊɇɕɃ ȽɊȺɎɂɄ 
ɜɵɩɨɥɧɟɧɢɹ ɷɬɚɩɨɜ ȼɄɊ 

 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɢ ɫɨɞɟɪɠɚɧɢɟ ɷɬɚɩɚ 
ɋɪɨɤ 

ɜɵɩɨɥɧɟɧɢɹ 
ɉɪɢɦɟɱɚɧɢɟ 

ɉɨɥɭɱɟɧɢɟ ɬɟɦɵ ɞɢɩɥɨɦɧɨɝɨ 
ɩɪɨɟɤɬɚ. 

06.02.2020  

ɋɛɨɪ ɦɚɬɟɪɢɚɥɚ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ 
ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɚ. ɍɬɨɱɧɟɧɢɟ 

ɬɟɦɵ. 

07.02.2020 -
27.02.2020 

 

ɉɨɞɝɨɬɨɜɤɚ ɨɛɳɟɝɨ ɜɢɞɚ 
ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɫɯɟɦɵ ɇȽȼɊɉ 

Ⱥ1. Ⱥɧɚɥɢɡ ɫɨɛɪɚɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ, 
ɧɚɭɱɧɨ – ɩɚɬɟɧɬɧɨɣ, ɫɩɪɚɜɨɱɧɨ – 

ɧɨɪɦɚɬɢɜɧɨɣ, ɭɱɟɛɧɨɣ ɥɢɬɟɪɚɬɭɪɵ. 

28.02.2020 -
01.04.2020 

 

ɉɨɞɝɨɬɨɜɤɚ ɝɪɚɮɢɱɟɫɤɨɣ ɱɚɫɬɢ 
ɩɚɬɟɧɬɧɨ-ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ ɩɨɢɫɤɚ 

ɧɚ ɮɨɪɦɚɬɟ Ⱥ1. 

02.04.2020 -
15.04.2020 

 

ɉɨɞɝɨɬɨɜɤɚ ɫɛɨɪɨɱɧɨɝɨ ɱɟɪɬɟɠɚ. 
Ɋɚɡɪɚɛɨɬɤɚ ɤɨɧɫɬɪɭɤɰɢɢ 
ɛɟɫɩɥɚɦɟɧɧɨɣ ɝɨɪɟɥɤɢ. 

16.04.2020 – 
12.05.2020 

 

ȼɵɩɨɥɧɟɧɢɟ ɪɚɫɱёɬɧɨɣ ɱɚɫɬɢ 
ɩɪɨɟɤɬɚ. 

20.04.2020 – 
10.05.2020 

 

ɉɨɞɝɨɬɨɜɤɚ ɝɥɚɜɵ ɩɨ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɢ ɷɤɨɥɨɝɢɱɧɨɫɬɢ ɩɪɨɟɤɬɚ. 

20.05.2020 – 
30.05.2020 

 

Ɉɮɨɪɦɥɟɧɢɟ ɱɟɪɬɟɠɟɣ ɞɟɬɚɥɟɣ. 28.05.2020 – 
18.06.2020 

 

ɉɪɟɞɡɚɳɢɬɚ ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɚ. 29.05.2020  
ɍɫɬɪɚɧɟɧɢɟ ɡɚɦɟɱɚɧɢɣ, 

ɩɨɥɭɱɟɧɧɵɯ ɧɚ ɩɪɟɞɡɚɳɢɬɟ. 
29.05.2020 – 
10.06.2020 

 

ɉɨɥɭɱɟɧɢɟ ɡɚɱёɬɚ ɩɨ 
ɩɪɟɞɞɢɩɥɨɦɧɨɣ ɩɪɚɤɬɢɤɟ. 10.06.2020  

Ɋɚɫɱёɬ ɬɟɯɧɢɤɨ – ɷɤɨɧɨɦɢɱɟɫɤɨɣ 
ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɜɧɟɞɪɟɧɢɹ 

ɛɟɫɩɥɚɦɟɧɧɨɣ ɝɨɪɟɥɤɢ. 

11.06.2020 – 
16.06.2020 

 

Ɉɮɨɪɦɥɟɧɢɟ ɪɚɫɱёɬɧɨ – 
ɩɨɹɫɧɢɬɟɥɶɧɨɣ ɡɚɩɢɫɤɢ. 

16.06.2020-
27.06.2020 

 

Ɂɚɳɢɬɚ ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɚ. 30.06.2020  
 

Ɋɭɤɨɜɨɞɢɬɟɥɶ ȼɄɊ                          ______________           Ⱦ.Ɉ. Ɇɚɤɭɲɤɢɧ  
 
 
ȼɵɩɭɫɤɧɢɤ              ______________           Ⱦ.Ⱥ. ɋɨɤɨɥɨɜ 
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ɊȿɎȿɊȺɌ 
 

ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɩɨ ɬɟɦɟ «Ɇɨɞɟɪɧɢɡɚɰɢɹ 
ɧɟɮɬɟɝɚɡɨɜɨɞɨɪɚɡɞɟɥɢɬɟɥɹ ɇȽȼɊɉ-1-115-ɉɋ» ɫɨɫɬɨɢɬ ɢɡ ɩɨɹɫɧɢɬɟɥɶɧɨɣ 
ɡɚɩɢɫɤɢ ɢ ɝɪɚɮɢɱɟɫɤɨɣ ɱɚɫɬɢ.   

ɉɨɹɫɧɢɬɟɥɶɧɚɹ ɡɚɩɢɫɤɚ ɨɛɴёɦɨɦ 120 ɦɚɲɢɧɨɩɢɫɧɵɯ ɥɢɫɬɨɜ ɮɨɪɦɚɬɚ Ⱥ4 
ɫɨɞɟɪɠɢɬ 61 ɪɢɫɭɧɨɤ, 17 ɬɚɛɥɢɰ, 64 ɮɨɪɦɭɥɵ ɢ ɫɩɢɫɨɤ ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ 
ɢɫɬɨɱɧɢɤɨɜ ɢɡ 47 ɧɚɢɦɟɧɨɜɚɧɢɣ. Ƚɪɚɮɢɱɟɫɤɚɹ ɱɚɫɬɶ ɫɨɫɬɨɢɬ ɢɡ 7 ɥɢɫɬɨɜ, 
ɜɤɥɸɱɚɸɳɢɯ 4 ɱɟɪɬɟɠɚ ɢ 3 ɩɥɚɤɚɬɚ, ɜɵɩɨɥɧɟɧɧɵɯ ɧɚ ɮɨɪɦɚɬɚɯ Ⱥ1 ɢ Ⱥ2.  

ɐɟɥɶɸ ȼɄɊ ɹɜɥɹɟɬɫɹ ɦɨɞɟɪɧɢɡɚɰɢɹ ɧɟɮɬɟɝɚɡɨɜɨɞɨɪɚɡɞɟɥɢɬɟɥɹ ɇȽȼɊɉ-
1-115-ɉɋ.  

ȼ ȼɄɊ ɪɚɡɪɚɛɨɬɚɧɵ ɢ ɫɩɪɨɟɤɬɢɪɨɜɚɧɵ ɷɥɟɦɟɧɬɵ ɛɟɫɩɥɚɦɟɧɧɨɣ ɝɨɪɟɥɤɢ 
ɇȽȼɊɉ. ɇɨɜɚɹ ɤɨɧɫɬɪɭɤɰɢɹ ɝɨɪɟɥɤɢ ɧɟ ɢɫɱɟɪɩɵɜɚɟɬ ɫɟɛɹ ɢ ɹɜɥɹɟɬɫɹ 
ɩɟɪɫɩɟɤɬɢɜɧɨɣ ɞɥɹ ɜɧɟɞɪɟɧɢɹ ɜ ɩɪɨɢɡɜɨɞɫɬɜɨ, ɚ ɬɚɤɠɟ ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɢ 
ɞɚɥɶɲɟ ɜɟɫɬɢ ɪɚɛɨɬɭ ɜ ɞɚɧɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ.  

ɇɚɣɞɟɧɧɵɟ ɬɟɯɧɢɱɟɫɤɢɟ ɪɟɲɟɧɢɹ ɨɛɨɫɧɨɜɚɧɵ ɪɚɫɱёɬɚɦɢ. ȼ ɪɟɡɭɥɶɬɚɬɟ 
ɩɪɨɜɟɞɟɧɢɹ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɸ ɝɨɪɟɥɤɢ ɩɭɬɟɦ ɡɚɦɟɧɵ ɟё ɧɚ 
ɛɟɫɩɥɚɦɟɧɧɭɸ, ɛɵɥ ɩɨɥɭɱɟɧ ɞɨɯɨɞ ɨɬ ɫɨɤɪɚɳɟɧɢɹ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ 
ɪɚɫɯɨɞɨɜ 5029390 ɪɭɛɥɟɣ ɡɚ ɫɱɟɬ ɭɜɟɥɢɱɟɧɢɹ ɦɟɠɪɟɦɨɧɬɧɨɝɨ ɩɟɪɢɨɞɚ ɠɚɪɨɜɨɣ 
ɬɪɭɛɵ, ɫɧɢɠɟɧɢɹ ɜɵɩɥɚɬ ɡɚ ɧɟɝɚɬɢɜɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɢ 
ɭɜɟɥɢɱɟɧɢɹ ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɯ ɨɬɱɢɫɥɟɧɢɣ. ɉɪɟɞɫɬɚɜɥɟɧɧɵɣ ɩɪɨɟɤɬ ɹɜɥɹɟɬɫɹ 
ɷɤɨɧɨɦɢɱɟɫɤɢ ɜɵɝɨɞɧɵɦ ɢ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɞɥɹ ɪɟɚɥɢɡɚɰɢɢ ɧɚ ɩɪɨɦɵɫɥɚɯ 
Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ ɢ Ɋɨɫɫɢɢ. 
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ȼȼȿȾȿɇɂȿ 
 
ɇɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɧɟɮɬɶ ɢ ɝɚɡ ɹɜɥɹɸɬɫɹ ɧɟɡɚɦɟɧɢɦɵɦ ɪɟɫɭɪɫɨɦ ɧɚ 

ɪɵɧɤɟ ɬɨɩɥɢɜɚ. Ȼɨɥɟɟ 70% ɬɨɩɥɢɜɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɤɨɦɩɥɟɤɫɚ Ɋɨɫɫɢɢ 
ɩɪɢɯɨɞɢɬɫɹ ɧɚ ɧɟɮɬɶ ɢ ɝɚɡ, ɩɨɦɢɦɨ ɷɬɨɝɨ ɢɡ ɧɟɮɬɢ ɢɡɝɨɬɚɜɥɢɜɚɟɬɫɹ ɲɢɪɨɤɢɣ 
ɪɹɞ ɩɪɨɞɭɤɰɢɢ - ɨɬ ɬɨɩɥɢɜɧɵɯ ɫɦɟɫɟɣ ɞɨ ɦɟɞɢɤɚɦɟɧɬɨɜ ɢ ɤɨɫɦɟɬɢɤɢ. ɗɬɢɦ 
ɨɛɭɫɥɚɜɥɢɜɚɟɬɫɹ ɚɤɬɢɜɧɨɟ ɪɚɡɜɢɬɢɟ ɬɟɯɧɨɥɨɝɢɣ ɜ ɪɚɡɥɢɱɧɵɯ ɨɛɥɚɫɬɹɯ 
ɧɟɮɬɟɝɚɡɨɜɨɝɨ ɞɟɥɚ - ɨɬ ɝɟɨɥɨɝɨɪɚɡɜɟɞɤɢ ɞɨ ɩɟɪɟɪɚɛɨɬɤɢ ɧɟɮɬɢ ɢ ɝɚɡɚ, ɚ ɞɥɹ 
ɩɨɞɝɨɬɨɜɤɢ ɤɜɚɥɢɮɢɰɢɪɨɜɚɧɧɵɯ ɤɚɞɪɨɜ ɞɚɧɧɨɣ ɨɬɪɚɫɥɢ ɮɨɪɦɢɪɭɟɬɫɹ ɜɫё 
ɛɨɥɶɲɟ ɭɱɟɛɧɵɯ ɡɚɜɟɞɟɧɢɣ ɧɚ ɭɪɨɜɧɟ ɫɪɟɞɧɟɝɨ ɢ ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ. 

Ɉɞɧɢɦ ɢɡ ɜɚɠɧɟɣɲɢɯ ɷɬɚɩɨɜ ɧɟɮɬɹɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ ɹɜɥɹɟɬɫɹ 
ɩɨɞɝɨɬɨɜɤɚ ɧɟɮɬɢ ɤ ɩɟɪɟɪɚɛɨɬɤɟ ɩɨɫɥɟ ɟё ɢɡɜɥɟɱɟɧɢɹ ɢɡ ɫɤɜɚɠɢɧ. ɉɟɪɟɪɚɛɨɬɤɚ 
ɫɨɫɬɨɢɬ ɜ ɨɱɢɫɬɤɟ ɢ ɪɚɡɞɟɥɟɧɢɢ ɝɚɡɨɜɨɞɨɧɟɮɬɹɧɵɯ ɷɦɭɥɶɫɢɣ ɧɚ ɧɟɮɬɶ, ɝɚɡ ɢ 
ɜɨɞɭ. Ⱦɥɹ ɷɬɢɯ ɰɟɥɟɣ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɧɚ ɦɧɨɝɢɯ ɦɟɫɬɨɪɨɠɞɟɧɢɹɯ 
ɢɫɩɨɥɶɡɭɸɬ ɪɚɡɥɢɱɧɵɟ ɩɨɞɨɝɪɟɜɚɬɟɥɢ, ɜ ɤɨɬɨɪɵɯ ɷɦɭɥɶɫɢɹ ɩɭɬёɦ ɧɚɝɪɟɜɚ 
ɩɪɟɨɛɪɚɡɭɟɬ ɫɜɨɢ ɫɜɨɣɫɬɜɚ ɞɥɹ ɨɛɥɟɝɱɟɧɢɹ ɪɚɡɞɟɥɟɧɢɹ, ɢ ɫɟɩɚɪɚɬɨɪɵ, 
ɫɥɭɠɚɳɢɟ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɞɥɹ ɪɚɡɞɟɥɟɧɢɹ ɫɪɟɞ ɧɚ ɨɬɞɟɥɶɧɵɟ ɮɚɡɵ. Ɉɞɧɚɤɨ 
ɬɚɤɢɟ ɭɫɬɪɨɣɫɬɜɚ, ɤɚɤ ɩɪɚɜɢɥɨ, ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɛɨɥɶɲɢɟ ɭɫɬɚɧɨɜɤɢ, 
ɤɨɬɨɪɵɟ ɨɛɵɱɧɨ ɬɪɚɧɫɩɨɪɬɢɪɭɸɬɫɹ, ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ, ɢ ɫɨɟɞɢɧɹɸɬɫɹ ɩɨ 
ɨɬɞɟɥɶɧɨɫɬɢ. ɗɬɨ ɩɪɢɜɨɞɢɬ ɤ ɡɧɚɱɢɬɟɥɶɧɵɦ ɡɚɬɪɚɬɚɦ ɧɚ ɞɨɫɬɚɜɤɭ, ɪɚɡɦɟɳɟɧɢɟ 
ɢ ɫɨɟɞɢɧɟɧɢɟ ɬɚɤɢɯ ɭɫɬɪɨɣɫɬɜ ɧɚ ɭɞɚɥɟɧɧɨɦ ɨɬ ɫɤɜɚɠɢɧɵ ɭɱɚɫɬɤɟ. ɇɟɪɟɞɤɨ 
ɬɚɤɢɟ ɫɢɫɬɟɦɵ ɦɨɝɭɬ ɛɵɬɶ ɧɟɫɨɜɦɟɫɬɢɦɵ ɞɪɭɝ ɫ ɞɪɭɝɨɦ. ɉɨɫɤɨɥɶɤɭ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɭɱɚɫɬɤɢ ɡɚɱɚɫɬɭɸ ɧɚɯɨɞɹɬɫɹ ɧɚ ɡɧɚɱɢɬɟɥɶɧɨɦ ɪɚɫɫɬɨɹɧɢɢ 
ɨɬ ɛɥɢɠɚɣɲɢɯ ɩɨɫɬɚɜɳɢɤɨɜ, ɭɫɬɚɧɨɜɤɚ ɢ ɫɨɟɞɢɧɟɧɢɟ ɭɫɬɚɧɨɜɨɤ 
ɫɨɩɪɨɜɨɠɞɚɸɬɫɹ ɩɪɢɨɫɬɚɧɨɜɤɨɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ. 

Ʉɪɨɦɟ ɬɨɝɨ, ɧɟɤɨɬɨɪɵɟ ɷɥɟɦɟɧɬɵ ɫɢɫɬɟɦɵ ɩɨɞɝɨɬɨɜɤɢ ɧɟɮɬɢ ɦɨɝɭɬ 
ɢɦɟɬɶ ɚɧɚɥɨɝɢɱɧɵɟ ɦɟɠɞɭ ɫɨɛɨɣ ɮɭɧɤɰɢɢ, ɚ ɫɨɡɞɚɧɢɟ ɬɟɯ ɠɟ ɮɭɧɤɰɢɣ, 
ɤɨɬɨɪɵɟ ɭɠɟ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɞɥɹ ɞɪɭɝɢɯ ɭɫɬɪɨɣɫɬɜ, ɩɪɢɜɨɞɢɬ ɤ ɡɧɚɱɢɬɟɥɶɧɵɦ 
ɩɨɬɟɪɹɦ ɷɧɟɪɝɢɢ ɢ ɧɟɷɮɮɟɤɬɢɜɧɨɫɬɢ ɤɚɠɞɨɝɨ ɤɨɦɩɨɧɟɧɬɚ. ɗɬɨ ɧɟ ɬɨɥɶɤɨ 
ɨɬɪɚɠɚɟɬ ɧɟɩɪɚɜɢɥɶɧɨɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɫɢɫɬɟɦɵ, ɧɨ ɢ ɡɧɚɱɢɬɟɥɶɧɨ 
ɭɜɟɥɢɱɢɜɚɟɬ ɨɛɳɭɸ ɫɬɨɢɦɨɫɬɶ ɭɱɚɫɬɤɨɜ ɩɨɞɝɨɬɨɜɤɢ ɧɟɮɬɢ, ɜɤɥɸɱɚɸɳɭɸ ɧɟ 
ɬɨɥɶɤɨ ɡɚɬɪɚɬɵ ɧɚ ɧɚɫɬɪɨɣɤɭ ɢ ɩɨɞɤɥɸɱɟɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɚ ɬɚɤɠɟ ɧɚ 
ɞɭɛɥɢɪɨɜɚɧɢɟ ɚɧɚɥɨɝɢɱɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ ɞɥɹ ɤɚɠɞɨɝɨ ɨɬɞɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɫɭɳɟɫɬɜɭɟɬ ɩɨɬɪɟɛɧɨɫɬɶ ɜ ɭɫɬɪɨɣɫɬɜɚɯ, ɫɩɨɫɨɛɚɯ ɢ 
ɫɢɫɬɟɦɚɯ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɡɚɦɟɧɢɬɶ ɧɟɫɤɨɥɶɤɨ ɚɜɬɨɧɨɦɧɵɯ ɛɥɨɤɨɜ ɧɚ ɭɱɚɫɬɤɚɯ 
ɩɨɞɝɨɬɨɜɤɢ ɨɞɧɢɦ ɨɛɴɟɞɢɧɟɧɧɵɦ, ɷɤɨɧɨɦɢɱɟɫɤɢ ɷɮɮɟɤɬɢɜɧɵɦ ɛɥɨɤɨɦ, 
ɫɩɨɫɨɛɧɵɦ ɡɧɚɱɢɬɟɥɶɧɨ ɫɨɤɪɚɬɢɬɶ ɜɪɟɦɹ, ɧɟɨɛɯɨɞɢɦɨɟ ɞɥɹ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ 
ɢ ɦɨɧɬɚɠɚ, ɚ ɬɚɤɠɟ ɩɨɡɜɨɥɹɸɳɢɦ ɨɛɟɫɩɟɱɢɬɶ ɷɤɨɧɨɦɢɸ ɮɢɧɚɧɫɨɜɵɯ ɫɪɟɞɫɬɜ 
ɢ ɛɨɥɟɟ ɛɵɫɬɪɭɸ ɨɤɭɩɚɟɦɨɫɬɶ ɢɧɜɟɫɬɢɰɢɣ ɞɥɹ ɧɟɮɬɹɧɵɯ ɤɨɦɩɚɧɢɣ. 

ɐɟɥɶ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɩɨɢɫɤɟ 
ɪɟɲɟɧɢɣ ɫɭɳɟɫɬɜɭɸɳɢɯ ɩɪɨɛɥɟɦ ɜ ɬɚɤɢɯ ɭɫɬɪɨɣɫɬɜɚɯ ɤɚɤ 
ɧɟɮɬɟɝɚɡɨɜɨɞɨɪɚɡɞɟɥɢɬɟɥɶ ɫ ɩɪɹɦɵɦ ɩɨɞɨɝɪɟɜɨɦ ɢ ɪɚɡɪɚɛɨɬɤɟ ɦɨɞɢɮɢɤɚɰɢɢ, 
ɨɛɟɫɩɟɱɢɜɚɸɳɟɣ ɩɪɢɪɨɫɬ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɢ ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ 
ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɚɩɩɚɪɚɬɚ. 



 
 

Иǰм. ЛǱǺǻ № дǷкǼм. ПǷдǸǱǺь Даǻа 

Лист 

10 ВКР-15.03.02-081620900 00.00.000 ПЗ 

1 Ɋɚɡɞɟɥɟɧɢɟ ɷɦɭɥɶɫɢɢ ɧɚɝɪɟɜɨɦ 
 
Ȼɨɥɶɲɢɧɫɬɜɨ ɷɦɭɥɶɫɢɣ ɬɪɟɛɭɸɬ ɧɚɝɪɟɜɚ ɢ ɜɨɡɦɨɠɧɨɫɬɢ ɨɫɟɞɚɧɢɹ 

ɜɨɞɧɨɣ ɮɚɡɵ ɞɥɹ ɪɚɡɞɟɥɟɧɢɹ ɧɚ ɧɟɮɬɶ ɢ ɜɨɞɭ. Ɉɞɧɚɤɨ ɞɥɹ ɛɨɥɟɟ ɫɥɨɠɧɵɯ 
(ɩɥɨɬɧɵɯ) ɷɦɭɥɶɫɢɣ ɬɪɟɛɭɸɬɫɹ ɤɚɤ ɯɢɦɢɱɟɫɤɢɟ ɜɟɳɟɫɬɜɚ, ɬɚɤ ɢ ɧɚɝɪɟɜ, ɚ ɡɚɬɟɦ 
ɫɟɩɚɪɚɰɢɹ ɦɟɬɨɞɨɦ ɤɨɚɥɟɫɰɟɧɰɢɢ ɢ ɝɪɚɜɢɬɚɰɢɨɧɧɨɟ ɨɫɚɠɞɟɧɢɟ. 

ɇɚɝɪɟɜɚɧɢɟ ɹɜɥɹɟɬɫɹ ɧɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɦ ɫɩɨɫɨɛɨɦ 
ɩɟɪɟɪɚɛɨɬɤɢ ɜɨɞɨɧɟɮɬɹɧɵɯ ɷɦɭɥɶɫɢɣ. ɑɬɨɛɵ ɩɨɧɹɬɶ, ɤɚɤ ɧɚɝɪɟɜ ɫɩɨɫɨɛɫɬɜɭɟɬ 
ɪɚɡɞɟɥɟɧɢɸ ɜɨɞɨɧɟɮɬɹɧɵɯ ɷɦɭɥɶɫɢɣ ɢ ɨɬɞɟɥɟɧɢɸ ɜɨɞɹɧɵɯ ɤɚɩɟɥɶ ɨɬ ɧɟɮɬɢ, 
ɨɛɪɚɬɢɦɫɹ ɤ ɭɪɚɜɧɟɧɢɸ ɫɤɨɪɨɫɬɢ ɨɫɟɞɚɧɢɹ ɤɚɩɟɥɶ [1]: 

6

0

1.787 10 ,  md ɦ
ɫ




−  
=  

  (1.1) 

ɝɞɟ  - ɪɚɡɧɢɰɚ ɦɟɠɞɭ ɭɞɟɥɶɧɵɦ ɜɟɫɨɦ ɜɨɞɵ ɢ ɧɟɮɬɢ, ɤɝ/ɦ3; 
      

md  - ɞɢɚɦɟɬɪ ɤɚɩɥɢ ɜɨɞɵ, ɦɦ; 
      

0  - ɜɹɡɤɨɫɬɶ ɧɟɮɬɢ, ɦ2/ɫ. 
ɇɚɝɪɟɜɚɧɢɟ ɜɨɞɨɧɟɮɬɹɧɵɯ ɷɦɭɥɶɫɢɣ ɫɩɨɫɨɛɫɬɜɭɟɬ ɢɯ ɪɚɡɞɟɥɟɧɢɸ ɢ 

ɨɬɞɟɥɟɧɢɸ ɜɨɞɵ ɧɟɫɤɨɥɶɤɢɦɢ ɫɩɨɫɨɛɚɦɢ. ɇɚɢɛɨɥɟɟ ɡɧɚɱɢɦɵɦ ɷɮɮɟɤɬɨɦ 
ɹɜɥɹɟɬɫɹ ɫɧɢɠɟɧɢɟ ɜɹɡɤɨɫɬɢ ɧɟɮɬɢ ɩɪɢ ɢɡɦɟɧɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ. ȼɹɡɤɨɫɬɶ ɜɫɟɯ 
ɜɢɞɨɜ ɫɵɪɨɣ ɧɟɮɬɢ ɛɵɫɬɪɨ ɩɚɞɚɟɬ ɫ ɪɨɫɬɨɦ ɬɟɦɩɟɪɚɬɭɪɵ. ɂɡ ɭɪɚɜɧɟɧɢɹ (1.1) 
ɞɟɥɚɟɦ ɜɵɜɨɞ, ɱɬɨ ɫɧɢɠɟɧɢɟ ɜɹɡɤɨɫɬɢ ɷɦɭɥɶɫɢɢ ɩɪɢɜɨɞɢɬ ɤ ɭɜɟɥɢɱɟɧɢɸ 
ɫɤɨɪɨɫɬɢ ɨɫɟɞɚɧɢɹ ɤɚɩɟɥɶ ɜɨɞɵ ɢ, ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɭɫɤɨɪɹɟɬ ɢ ɫɩɨɫɨɛɫɬɜɭɟɬ 
ɨɬɞɟɥɟɧɢɸ ɜɨɞɵ ɨɬ ɧɟɮɬɢ. 

Ʉɨɝɞɚ ɫɦɟɫɶ ɜɨɞɵ ɢ ɧɟɮɬɢ ɧɚɝɪɟɜɚɟɬɫɹ, ɩɥɨɬɧɨɫɬɶ (ɭɞɟɥɶɧɵɣ ɜɟɫ) ɜɨɞɵ 
ɢ ɧɟɮɬɢ ɭɦɟɧɶɲɚɟɬɫɹ. Ɉɞɧɚɤɨ ɜɥɢɹɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚ ɩɥɨɬɧɨɫɬɶ ɧɟɮɬɢ ɛɨɥɟɟ 
ɡɧɚɱɢɬɟɥɶɧɨ, ɱɟɦ ɧɚ ɩɥɨɬɧɨɫɬɶ ɜɨɞɵ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɪɚɡɧɢɰɚ ɜ ɩɥɨɬɧɨɫɬɢ (ɢɥɢ 
ɭɞɟɥɶɧɨɦ ɜɟɫɟ) ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɩɪɢ ɧɚɝɪɟɜɚɧɢɢ ɷɦɭɥɶɫɢɢ. ɇɚɩɪɢɦɟɪ, ɟɫɥɢ 
ɧɟɮɬɶ ɢ ɜɨɞɚ ɧɚɝɪɟɜɚɸɬɫɹ ɨɬ 15 °ɋ ɞɨ 65 °ɋ, ɩɪɨɢɫɯɨɞɢɬ ɫɥɟɞɭɸɳɟɟ ɢɡɦɟɧɟɧɢɟ 
ɢɯ ɨɬɧɨɫɢɬɟɥɶɧɨɝɨ ɭɞɟɥɶɧɨɝɨ ɜɟɫɚ [1]: 

 
Ɍɚɛɥɢɰɚ 1 - ɉɥɨɬɧɨɫɬɶ ɠɢɞɤɨɫɬɟɣ ɩɪɢ ɪɚɡɥɢɱɧɵɯ ɬɟɦɩɟɪɚɬɭɪɚɯ 
Ɍɟɦɩɟɪɚɬɭɪɚ 15 °ɋ 65 °ɋ 
ɉɥɨɬɧɨɫɬɶ ɧɟɮɬɢ 0.83 ɝ/ɫɦ3 0.79 ɝ/ɫɦ3 
ɉɥɨɬɧɨɫɬɶ ɜɨɞɵ 1.05 ɝ/ɫɦ3 1.03 ɝ/ɫɦ3 
Ɋɚɡɧɢɰɚ ɩɥɨɬɧɨɫɬɟɣ 0.22 ɝ/ɫɦ3 0.24 ɝ/ɫɦ3 

 

ɋɫɵɥɚɹɫɶ ɧɚ ɮɨɪɦɭɥɭ (1.1), ɜɢɞɢɦ, ɱɬɨ ɭɜɟɥɢɱɟɧɢɟ   ɭɜɟɥɢɱɢɜɚɟɬ 
ɫɤɨɪɨɫɬɶ ɨɫɚɠɞɟɧɢɹ ɢ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɫɩɨɫɨɛɫɬɜɭɟɬ ɨɬɞɟɥɟɧɢɸ ɤɚɩɟɥɶ ɜɨɞɵ ɨɬ 
ɧɟɮɬɢ. Ɉɞɧɚɤɨ ɢɡɦɟɧɟɧɢɟ ɪɚɡɧɨɫɬɢ ɭɞɟɥɶɧɨɝɨ ɜɟɫɚ ɧɟɜɟɥɢɤɨ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, 
ɷɬɨɬ ɷɮɮɟɤɬ ɧɟ ɬɚɤ ɡɧɚɱɢɦ, ɤɚɤ ɷɮɮɟɤɬ, ɩɪɢɞɚɜɚɟɦɵɣ ɢɡɦɟɧɟɧɢɟɦ ɜɹɡɤɨɫɬɢ. 
Ɏɚɤɬɢɱɟɫɤɢ ɦɵ ɦɨɠɟɦ ɩɨɥɧɨɫɬɶɸ ɢɝɧɨɪɢɪɨɜɚɬɶ ɜɥɢɹɧɢɟ ɭɞɟɥɶɧɨɝɨ ɜɟɫɚ ɧɚ 
ɩɪɨɰɟɫɫ ɜɩɥɨɬɶ ɞɨ ɬɟɦɩɟɪɚɬɭɪɵ 95 °ɋ. Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɧɵɯ ɜɢɞɨɜ ɫɵɪɨɣ ɧɟɮɬɢ 
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ɩɨɜɵɲɟɧɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɦɨɠɟɬ ɨɤɚɡɵɜɚɬɶ ɨɛɪɚɬɧɨɟ ɜɥɢɹɧɢɟ ɧɚ ɪɚɡɧɢɰɭ ɜ 
ɭɞɟɥɶɧɨɦ ɜɟɫɟ. Ⱦɥɹ ɧɟɤɨɬɨɪɵɯ ɬɹɠɟɥɵɯ ɷɦɭɥɶɫɢɣ ɭɞɟɥɶɧɵɣ ɜɟɫ ɧɟɮɬɢ ɢ ɜɨɞɵ 
ɛɭɞɟɬ ɨɞɢɧɚɤɨɜɵɦ ɩɪɢ ɨɩɪɟɞɟɥɟɧɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ. ɗɬɨɣ ɫɢɬɭɚɰɢɢ ɫɥɟɞɭɟɬ 
ɢɡɛɟɝɚɬɶ, ɬɚɤ ɤɚɤ ɷɬɨ ɩɨɥɧɨɫɬɶɸ ɨɫɬɚɧɨɜɢɬ ɩɪɨɰɟɫɫ ɪɚɡɞɟɥɟɧɢɹ. ɉɨɷɬɨɦɭ 
ɫɥɟɞɭɟɬ ɫɨɛɥɸɞɚɬɶ ɨɫɬɨɪɨɠɧɨɫɬɶ ɩɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ ɨɛɪɚɛɨɬɤɢ 
ɬɨɣ ɢɥɢ ɢɧɨɣ ɫɵɪɨɣ ɧɟɮɬɢ. 

Ⱦɪɭɝɢɦ ɩɨɥɟɡɧɵɦ ɷɮɮɟɤɬɨɦ ɧɚɝɪɟɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ɬɨ, ɱɬɨ ɩɨɜɵɲɟɧɧɚɹ 
ɬɟɦɩɟɪɚɬɭɪɚ ɫɩɨɫɨɛɫɬɜɭɟɬ ɞɜɢɠɟɧɢɸ ɧɟɛɨɥɶɲɢɯ ɤɚɩɟɥɶ ɜɨɞɵ, ɤɨɬɨɪɵɟ ɩɪɢ 
ɫɬɨɥɤɧɨɜɟɧɢɢ ɫ ɨɞɧɨɣ ɢ ɞɪɭɝɨɣ ɦɨɝɭɬ ɨɛɪɚɡɨɜɵɜɚɬɶ ɤɚɩɥɢ ɛɨɥɶɲɟɝɨ ɪɚɡɦɟɪɚ. 
ɍɜɟɥɢɱɟɧɧɵɣ ɪɚɡɦɟɪ ɤɚɩɟɥɶ ɡɧɚɱɢɬɟɥɶɧɨ ɭɫɤɨɪɹɟɬ ɩɪɨɰɟɫɫ ɨɫɚɠɞɟɧɢɹ, ɤɚɤ 
ɩɨɤɚɡɚɧɨ ɜ ɭɪɚɜɧɟɧɢɢ (1.1). ɇɚɝɪɟɜɚɧɢɟ ɬɚɤɠɟ ɩɨɦɨɠɟɬ ɞɟɫɬɚɛɢɥɢɡɢɪɨɜɚɬɶ 
(ɨɫɥɚɛɢɬɶ) ɷɦɭɥɶɫɢɨɧɧɭɸ ɩɥɟɧɤɭ, ɬɟɦ ɫɚɦɵɦ ɪɚɡɪɭɲɚɹ ɷɦɭɥɶɫɢɸ. Ʉɪɨɦɟ ɬɨɝɨ, 
ɧɚɝɪɟɜɚɧɢɟ ɪɚɫɬɜɨɪɹɟɬ ɦɟɥɤɢɟ ɤɪɢɫɬɚɥɥɵ ɩɚɪɚɮɢɧɚ ɢ ɚɫɮɚɥɶɬɟɧɨɜ ɢ, ɬɚɤɢɦ 
ɨɛɪɚɡɨɦ, ɧɟɣɬɪɚɥɢɡɭɟɬ ɢɯ ɩɨɬɟɧɰɢɚɥɶɧɨɟ ɞɟɣɫɬɜɢɟ ɜ ɤɚɱɟɫɬɜɟ ɷɦɭɥɶɝɚɬɨɪɨɜ. 

ɇɟɫɦɨɬɪɹ ɧɚ ɜɫɟ ɪɚɫɫɦɨɬɪɟɧɧɵɟ ɜɵɲɟ ɩɪɟɢɦɭɳɟɫɬɜɚ ɧɚɝɪɟɜɚɧɢɹ, ɭ ɷɬɨɝɨ 
ɦɟɬɨɞɚ ɫɟɩɚɪɚɰɢɢ ɟɫɬɶ ɧɟɤɨɬɨɪɵɟ ɧɟɞɨɫɬɚɬɤɢ. ɇɚɝɪɟɜɚɧɢɟ ɧɟɮɬɢ ɦɨɠɟɬ 
ɩɪɢɜɟɫɬɢ ɤ ɡɧɚɱɢɬɟɥɶɧɨɣ ɩɨɬɟɪɟ ɛɨɥɟɟ ɥɟɝɤɢɯ ɭɝɥɟɜɨɞɨɪɨɞɧɵɯ ɮɪɚɤɰɢɣ ɢ, 
ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɤ ɩɨɬɟɪɟ ɨɛɴɟɦɚ ɧɟɮɬɢ. ɇɚɩɪɢɦɟɪ, ɧɚɝɪɟɜɚɧɢɟ ɧɟɮɬɢ ɫ 
ɭɞɟɥɶɧɵɦ ɜɟɫɨɦ 850 ɤɝ/ɦ3 ɨɬ 37 °ɋ ɞɨ 65 °ɋ ɩɪɢɜɨɞɢɬ ɤ ɩɨɬɟɪɟ ɛɨɥɟɟ 1% ɟɟ 
ɨɛɴɟɦɚ [1]. Ʉɨɧɟɱɧɨ, ɢɫɩɚɪɟɧɢɹ (ɥɟɝɤɢɟ ɮɪɚɤɰɢɢ) ɦɨɝɭɬ ɛɵɬɶ ɫɨɛɪɚɧɵ ɢ 
ɩɪɨɞɚɧɵ ɜɦɟɫɬɟ ɫ ɝɚɡɨɦ, ɧɨ ɷɬɨ ɧɟ ɤɨɦɩɟɧɫɢɪɭɟɬ ɩɨɬɟɪɸ ɞɨɯɨɞɨɜ ɜ ɪɟɡɭɥɶɬɚɬɟ 
ɩɨɬɟɪɶ ɧɟɮɬɢ. ȼ ɞɨɩɨɥɧɟɧɢɟ ɤ ɩɨɬɟɪɹɦ ɧɟɮɬɢ ɢɫɩɚɪɟɧɢɟ ɥɟɝɤɢɯ ɮɪɚɤɰɢɣ 
ɨɫɬɚɜɥɹɟɬ ɨɛɪɚɛɨɬɚɧɧɭɸ ɧɟɮɬɶ ɫ ɛɨɥɟɟ ɧɢɡɤɢɦ ɭɞɟɥɶɧɵɦ ɜɟɫɨɦ (ɬ.ɟ. ɫ ɛɨɥɟɟ 
ɧɢɡɤɢɦ ɤɚɱɟɫɬɜɨɦ), ɤɨɬɨɪɨɟ ɛɭɞɟɬ ɩɪɨɞɚɜɚɬɶɫɹ ɩɨ ɛɨɥɟɟ ɧɢɡɤɨɣ ɰɟɧɟ. ɇɚɤɨɧɟɰ, 
ɧɚɝɪɟɜɚɧɢɟ ɬɪɟɛɭɟɬ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɢɧɜɟɫɬɢɰɢɣ ɜ ɧɚɝɪɟɜɚɬɟɥɶɧɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ ɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɪɚɫɯɨɞɨɜ ɧɚ ɬɨɩɥɢɜɧɵɣ 
ɝɚɡ ɢ ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ. 

ɂɡ-ɡɚ ɜɵɲɟɭɩɨɦɹɧɭɬɵɯ ɧɟɞɨɫɬɚɬɤɨɜ, ɤɚɤ ɩɪɚɜɢɥɨ, ɪɟɤɨɦɟɧɞɭɟɬɫɹ 
ɢɡɛɟɝɚɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɧɚɝɪɟɜɚɧɢɹ ɜ ɤɚɱɟɫɬɜɟ ɩɪɨɰɟɫɫɚ ɨɛɪɚɛɨɬɤɢ, ɟɫɥɢ ɷɬɨ 
ɜɨɨɛɳɟ ɜɨɡɦɨɠɧɨ. ȼ ɞɪɭɝɢɯ ɫɥɭɱɚɹɯ ɧɟɤɨɬɨɪɵɟ ɩɪɟɢɦɭɳɟɫɬɜɚ ɦɨɝɭɬ ɛɵɬɶ 
ɪɟɚɥɢɡɨɜɚɧɵ ɩɪɢ ɦɢɧɢɦɚɥɶɧɨɦ ɤɨɥɢɱɟɫɬɜɟ ɧɚɝɪɟɜɚ. 

Ɍɨɩɥɢɜɨɦ, ɢɫɩɨɥɶɡɭɟɦɵɦ ɞɥɹ ɧɚɝɪɟɜɚ ɜ ɧɟɮɬɟɩɟɪɟɪɚɛɚɬɵɜɚɸɳɢɯ 
ɩɪɨɢɡɜɨɞɫɬɜɚɯ, ɹɜɥɹɟɬɫɹ ɩɪɢɪɨɞɧɵɣ ɢɥɢ ɩɨɩɭɬɧɵɣ ɧɟɮɬɹɧɨɣ ɝɚɡ. ɉɪɢ 
ɧɟɤɨɬɨɪɵɯ ɨɫɨɛɵɯ ɭɫɥɨɜɢɹɯ ɬɚɤɠɟ ɦɨɠɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɫɵɪɚɹ ɧɟɮɬɶ. 

ɇɚɝɪɟɜɚɬɟɥɢ ɨɛɵɱɧɨ ɛɵɜɚɸɬ ɞɜɭɯ ɨɫɧɨɜɧɵɯ ɬɢɩɨɜ: 
1. ɇɚɝɪɟɜɚɬɟɥɢ ɫ ɩɪɹɦɵɦ ɩɨɞɨɝɪɟɜɨɦ, ɜ ɤɨɬɨɪɵɯ ɧɟɮɬɶ ɩɪɨɩɭɫɤɚɸɬ ɱɟɪɟɡ 

ɡɦɟɟɜɢɤ, ɩɨɞɜɟɪɝɚɸɬ ɜɨɡɞɟɣɫɬɜɢɸ ɝɨɪɹɱɢɯ ɞɵɦɨɜɵɯ ɝɚɡɨɜ ɫɝɨɪɟɜɲɟɝɨ 
ɬɨɩɥɢɜɚ ɢɥɢ ɜɜɨɞɹɬ ɷɦɭɥɶɫɢɸ ɜ ɫɨɫɭɞ, ɧɚɝɪɟɬɭɸ ɫ ɩɨɦɨɳɶɸ ɠɚɪɨɜɵɯ 
ɬɪɭɛ. 

2. ɇɚɝɪɟɜɚɬɟɥɢ ɫ ɬɟɩɥɨɧɨɫɢɬɟɥɟɦ, ɜ ɤɨɬɨɪɵɯ ɬɟɩɥɨ ɩɟɪɟɞɚɟɬɫɹ ɨɬ ɝɨɪɹɱɢɯ 
ɞɵɦɨɜɵɯ ɝɚɡɨɜ ɤ ɷɦɭɥɶɫɢɢ ɱɟɪɟɡ ɜɨɞɭ ɜ ɤɚɱɟɫɬɜɟ ɩɟɪɟɞɚɬɨɱɧɨɣ ɫɪɟɞɵ. 
ɗɦɭɥɶɫɢɹ ɩɪɨɯɨɞɢɬ ɱɟɪɟɡ ɬɪɭɛɵ, ɩɨɝɪɭɠɟɧɧɵɟ ɜ ɝɨɪɹɱɭɸ «ɜɨɞɹɧɭɸ 
ɛɚɧɸ». ȼ ɨɛɳɟɦ ɫɥɭɱɚɟ ɤɨɥɢɱɟɫɬɜɨ ɫɜɨɛɨɞɧɨɣ ɜɨɞɵ ɜ ɧɟɮɬɹɧɨɣ 
ɷɦɭɥɶɫɢɢ ɛɭɞɟɬ ɹɜɥɹɬɶɫɹ ɮɚɤɬɨɪɨɦ, ɨɩɪɟɞɟɥɹɸɳɢɦ, ɤɚɤɨɣ ɦɟɬɨɞ 
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ɫɥɟɞɭɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ. ȿɫɥɢ ɤɨɥɢɱɟɫɬɜɨ ɫɜɨɛɨɞɧɨɣ ɜɨɞɵ ɫɨɫɬɚɜɥɹɟɬ 1-
2%, ɬɨ ɢɫɩɨɥɶɡɭɸɬ ɧɚɝɪɟɜɚɬɟɥɢ ɫ ɬɟɩɥɨɧɨɫɢɬɟɥɟɦ. ȿɫɥɢ ɫɨɞɟɪɠɚɧɢɟ 
ɫɜɨɛɨɞɧɨɣ ɜɨɞɵ ɞɨɫɬɚɬɨɱɧɨ, ɱɬɨɛɵ ɭɞɟɪɠɢɜɚɬɶ ɭɪɨɜɟɧɶ ɜɨɤɪɭɝ ɠɚɪɨɜɨɣ 
ɬɪɭɛɵ, ɢɫɩɨɥɶɡɭɸɬ ɧɚɝɪɟɜɚɬɟɥɶ ɫ ɩɪɹɦɵɦ ɩɨɞɨɝɪɟɜɨɦ. Ɉɛɚ ɜɢɞɚ 
ɧɚɝɪɟɜɚɬɟɥɹ ɩɨɤɚɡɚɧɵ ɧɚ ɪɢɫɭɧɤɟ 1.1. 

 
Ɋɢɫɭɧɨɤ 1.1 – Ɇɟɬɨɞɵ ɧɚɝɪɟɜɚ ɷɦɭɥɶɫɢɢ 

Ʉɨɥɢɱɟɫɬɜɨ ɬɟɩɥɚ, ɩɟɪɟɞɚɜɚɟɦɨɝɨ ɢɥɢ ɩɨɥɭɱɚɟɦɨɝɨ ɠɢɞɤɨɫɬɶɸ, ɨɛɵɱɧɨ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɜɵɪɚɠɟɧɢɟɦ 

,  Ⱦɠ/ɱq m c T=     (1.2) 

ɝɞɟ m – ɦɚɫɫɨɜɵɣ ɪɚɫɯɨɞ ɠɢɞɤɨɫɬɢ, ɤɝ/ɫɭɬ; 
       ɫ – ɭɞɟɥɶɧɚɹ ɬɟɩɥɨɟɦɤɨɫɬɶ ɠɢɞɤɨɫɬɢ, ɤȾɠ/(ɤɝ ∙ °С); 
       T - ˒ˑвы˛ˈːˋˈ ˕ˈˏ˒ˈ˓а˕˖˓ы ˊа˔˚ˈ˕ ˒ˈ˓ˈˇа˚ˋ ˕ˈ˒ˎа, °С. 

Ɇɚɫɫɨɜɵɣ ɪɚɫɯɨɞ 

m Q=    (1.3) 

ɝɞɟ  - ɩɥɨɬɧɨɫɬɶ ɠɢɞɤɨɫɬɢ, ɤɝ/ɦ3; 
       Q – ɨɛɴɟɦɧɵɣ ɪɚɫɯɨɞ ɠɢɞɤɨɫɬɢ, ɦ3/ɫɭɬ. 

Ʉɨɝɞɚ ɞɥɹ ɷɦɭɥɶɫɢɨɧɧɨɣ ɨɛɪɚɛɨɬɤɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɧɚɝɪɟɜ, ɨɫɧɨɜɧɚɹ ɱɚɫɬɶ 
ɫɜɨɛɨɞɧɨɣ ɜɨɞɵ ɞɨɥɠɧɚ ɛɵɬɶ ɭɞɚɥɟɧɚ ɞɨ ɧɚɝɪɟɜɚ. Ɉɫɬɚɜɲɚɹɫɹ ɜɨɞɚ – ɷɬɨ, ɜ 
ɨɫɧɨɜɧɨɦ, ɤɚɩɥɢ ɜɨɞɵ ɪɚɡɦɟɪɨɦ 500 ɦɤɦ ɢ ɦɟɧɶɲɟ. ɉɪɢ ɨɰɟɧɤɟ ɨɛɳɟɝɨ 
ɤɨɥɢɱɟɫɬɜɚ ɬɟɩɥɚ, ɧɟɨɛɯɨɞɢɦɨɝɨ ɞɥɹ ɨɛɪɚɛɨɬɤɢ q, ɧɭɠɧɨ ɭɱɢɬɵɜɚɬɶ ɬɟɩɥɨ, 
ɩɟɪɟɞɚɜɚɟɦɨɟ ɜɨɞɟ qw, ɚ ɬɚɤɠɟ ɬɟɩɥɨ, ɩɟɪɟɞɚɜɚɟɦɨɟ ɧɟɮɬɢ qo. Ʉɪɨɦɟ ɬɨɝɨ, 
ɬɚɤɠɟ ɧɭɠɧɨ ɭɱɢɬɵɜɚɬɶ ɩɨɬɟɪɢ ɬɟɩɥɚ ql. Ɉɧɢ ɦɨɝɭɬ ɛɵɬɶ ɨɰɟɧɟɧɵ ɫɥɟɞɭɸɳɢɦ 
ɨɛɪɚɡɨɦ: 

015 ( )o o oq Q c T=        (1.4) 

Ɉɛɵɱɧɨ ɤɨɥɢɱɟɫɬɜɨ ɜɨɞɵ ɭɤɚɡɵɜɚɟɬɫɹ ɜ ɩɪɨɰɟɧɬɚɯ ɨɬ ɨɛɴɟɦɚ ɧɟɮɬɢ (ɬ.ɟ. 
Qw = wQo, ɝɞɟ w – ɩɪɨɰɟɧɬ ɫɨɞɟɪɠɚɧɢɹ ɜɨɞɵ). ɋɥɟɞɨɜɚɬɟɥɶɧɨ, 
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15 ( )w w o wq w Q c T=         (1.5) 

ɉɨɬɟɪɢ ɬɟɩɥɚ ɨɛɵɱɧɨ ɜɵɪɚɠɚɸɬɫɹ ɜ ɩɪɨɰɟɧɬɚɯ ɨɬ ɨɛɳɟɝɨ ɤɨɥɢɱɟɫɬɜɚ 
ɩɨɞɜɨɞɢɦɨɝɨ ɬɟɩɥɚ. ɉɭɫɬɶ l ɛɭɞɟɬ ɩɪɨɰɟɧɬɨɦ ɨɛɳɟɝɨ ɩɨɬɟɪɹɧɧɨɝɨ ɬɟɩɥɚ. 
Ɍɨɝɞɚ, 

lq l q=    (1.6) 

Ɍɚɤ ɤɚɤ q = q0+qw+ql, ɩɨɞɫɬɚɜɥɹɹ ɮɨɪɦɭɥɵ (1.4) – (1.6) ɢ ɜɵɪɚɡɢɜ q, 
ɡɚɩɢɲɟɦ 

1
15 ( ) ( ),  ɤȾɠ/ɱ

1 o o o w wq Q T c w c
l

 =       +  
−

  (1.7)  

ɝɞɟ l - ɩɪɨɰɟɧɬ ɩɨɬɟɪɶ ɬɟɩɥɚ, ɞɨɥɢ; 
      Qo - ɪɚɫɯɨɞ ɧɟɮɬɢ, ɦ3/ɫɭɬ; 
      ∆T - ɩɨɜɵɲɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɨɬ ɧɚɝɪɟɜɚ ℃; 
      γo ɢ γw - ɭɞɟɥɶɧɵɣ ɜɟɫ ɧɟɮɬɢ ɢ ɜɨɞɵ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɤɝ/ɦ3; 
      co ɢ cw - ɭɞɟɥɶɧɚɹ ɬɟɩɥɨɬɚ ɧɟɮɬɢ ɢ ɜɨɞɵ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɤȾɠ/(ɤɝ ∙ °С); 
      w - ɩɪɨɰɟɧɬɧɨɟ ɫɨɞɟɪɠɚɧɢɟ ɜɨɞɵ ɜ ɧɟɮɬɢ, ɞɨɥɢ. 

ɍɪɚɜɧɟɧɢɟ (1.7) ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɨɰɟɧɤɢ ɬɪɟɛɭɟɦɨɝɨ ɬɟɩɥɨɜɨɝɨ ɪɟɠɢɦɚ 
ɪɚɛɨɬɵ ɝɨɪɟɥɤɢ. 

 
1.1 ȼɢɞɵ ɚɩɩɚɪɚɬɨɜ ɬɢɩɚ heater-treater 
 
ȼɟɪɬɢɤɚɥɶɧɵɟ ɫɟɩɚɪɚɬɨɪɵ. ȼɟɪɬɢɤɚɥɶɧɵɟ ɫɟɩɚɪɚɬɨɪɵ ɨɛɵɱɧɨ 

ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɨɱɢɫɬɤɢ ɷɦɭɥɶɫɢɣ ɨɞɧɨɣ ɫɤɜɚɠɢɧɵ. ɉɨɬɨɤ ɧɟɮɬɹɧɨɣ 
ɷɦɭɥɶɫɢɢ ɩɨɫɬɭɩɚɟɬ ɜ ɫɟɩɚɪɚɬɨɪ ɫɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɫɨɫɭɞɚ, ɝɞɟ ɝɚɡ, ɟɫɥɢ 
ɬɚɤɨɜɨɣ ɢɦɟɟɬɫɹ, ɨɬɞɟɥɹɟɬɫɹ ɢ ɩɨɤɢɞɚɟɬ ɫɨɫɭɞ ɱɟɪɟɡ ɤɚɩɥɟɭɥɨɜɢɬɟɥɶ. 
ɀɢɞɤɨɫɬɶ ɩɪɨɬɟɤɚɟɬ ɜɧɢɡ ɱɟɪɟɡ ɬɪɭɛɭ, ɧɚɡɵɜɚɟɦɨɣ ɫɬɨɹɤɨɦ, ɢ ɜɵɯɨɞɢɬ ɱɟɪɟɡ 
ɪɚɫɩɪɟɞɟɥɢɬɟɥɶ ɩɨɬɨɤɚ, ɪɚɫɩɨɥɨɠɟɧɧɵɣ ɧɟɦɧɨɝɨ ɧɢɠɟ ɝɪɚɧɢɰɵ ɪɚɡɞɟɥɚ ɜɨɞɚ-
ɧɟɮɬɶ, ɱɬɨɛɵ ɩɪɨɦɵɬɶ ɩɨɬɨɤ ɧɟɮɬɹɧɨɣ ɷɦɭɥɶɫɢɢ ɜɨɞɨɣ. ɉɪɨɦɵɜɤɚ ɜɨɞɨɣ 
ɩɨɦɨɝɚɟɬ ɨɛɴɟɞɢɧɢɬɶ ɦɚɥɟɧɶɤɢɟ ɤɚɩɥɢ ɜɨɞɵ, ɜɡɜɟɲɟɧɧɵɟ ɜ ɧɟɮɬɢ. ɇɟɮɬɶ ɢ 
ɷɦɭɥɶɫɢɹ ɬɟɤɭɬ ɜɜɟɪɯ, ɨɛɦɟɧɢɜɚɹɫɶ ɬɟɩɥɨɦ ɫ ɠɚɪɨɜɵɦɢ ɬɪɭɛɚɦɢ ɧɚɝɪɟɜɚɬɟɥɹ, 
ɡɚɬɟɦ ɩɨɩɚɞɚɸɬ ɜ ɫɟɤɰɢɸ ɤɨɚɥɟɫɰɟɧɰɢɢ. ɋɟɤɰɢɹ ɤɨɚɥɟɫɰɟɧɰɢɢ, ɨɛɵɱɧɨ 
ɡɚɩɨɥɧɟɧɧɚɹ ɩɨɪɢɫɬɵɦ ɜɨɥɨɤɧɢɫɬɵɦ ɦɚɬɟɪɢɚɥɨɦ, ɢɦɟɟɬ ɪɚɡɦɟɪɵ, 
ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɞɨɫɬɚɬɨɱɧɨɟ ɜɪɟɦɹ ɞɥɹ ɤɨɚɥɟɫɰɟɧɰɢɢ ɤɚɩɟɥɶ ɜɨɞɵ ɢ ɢɯ 
ɨɫɚɠɞɟɧɢɹ. Ɂɚɬɟɦ ɨɛɪɚɛɨɬɚɧɧɚɹ ɧɟɮɬɶ ɩɨɤɢɞɚɟɬ ɫɟɩɚɪɚɬɨɪ. 

Ƚɨɪɢɡɨɧɬɚɥɶɧɵɟ ɫɟɩɚɪɚɬɨɪɵ. ɗɬɨɬ ɬɢɩ ɫɟɩɚɪɚɬɨɪɚ ɨɛɵɱɧɨ ɢɫɩɨɥɶɡɭɟɬɫɹ 
ɜ ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɵɯ ɦɧɨɝɨɰɟɥɟɜɵɯ ɨɱɢɫɬɧɵɯ ɫɨɨɪɭɠɟɧɢɹɯ (GOSP). ɉɨɬɨɤ 
ɧɟɮɬɹɧɨɣ ɷɦɭɥɶɫɢɢ ɩɨɞɚɟɬɫɹ ɜ ɧɚɝɪɟɜɚɬɟɥɶɧɭɸ ɫɟɤɰɢɸ ɫɟɩɚɪɚɬɨɪɚ, ɝɞɟ ɝɚɡ 
ɢɫɩɚɪɹɟɬɫɹ, ɨɬɞɟɥɹɟɬɫɹ ɢ ɜɵɯɨɞɢɬ ɢɡ ɟɦɤɨɫɬɢ ɱɟɪɟɡ ɤɚɩɥɟɭɥɨɜɢɬɟɥɶ ɜ ɜɟɪɯɧɟɣ 
ɱɚɫɬɢ. ɀɢɞɤɨɫɬɶ ɬɟɱɟɬ ɩɨ ɤɚɫɚɬɟɥɶɧɨɣ ɤ ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɫɨɫɭɞɚ ɢ 
ɫɥɢɜɚɟɬɫɹ ɧɢɠɟ ɝɪɚɧɢɰɵ ɪɚɡɞɟɥɚ ɜɨɞɚ-ɧɟɮɬɶ, ɝɞɟ ɨɧɚ ɩɪɨɦɵɜɚɟɬɫɹ ɜɨɞɨɣ. 
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ɉɪɨɦɵɜɤɚ ɜɨɞɨɣ ɜɵɡɵɜɚɟɬ ɫɥɢɹɧɢɟ ɢ ɨɬɞɟɥɟɧɢɟ ɫɜɨɛɨɞɧɨɣ ɜɨɞɵ. ɇɟɮɬɹɧɚɹ 
ɷɦɭɥɶɫɢɹ ɩɨɞɧɢɦɚɟɬɫɹ ɜɜɟɪɯ, ɨɛɦɟɧɢɜɚɹɫɶ ɬɟɩɥɨɦ ɫ ɠɚɪɨɜɵɦɢ ɬɪɭɛɚɦɢ, ɢ 
ɬɟɱɟɬ ɩɨ ɜɨɞɨɫɥɢɜɭ ɜ ɭɪɚɜɧɢɬɟɥɶɧɭɸ ɤɚɦɟɪɭ. ɇɚɝɪɟɬɚɹ ɧɟɮɬɹɧɚɹ ɷɦɭɥɶɫɢɹ 
ɩɨɤɢɞɚɟɬ ɭɪɚɜɧɢɬɟɥɶɧɭɸ ɤɚɦɟɪɭ ɱɭɬɶ ɜɵɲɟ ɞɧɚ ɫɨɫɭɞɚ ɢ ɩɨɫɬɭɩɚɟɬ ɜ 
ɤɨɚɥɟɫɰɢɪɭɸɳɭɸ ɫɟɤɰɢɸ ɱɟɪɟɡ ɪɚɫɲɢɪɢɬɟɥɶ ɩɨɬɨɤɚ, ɤɨɬɨɪɵɣ ɨɛɟɫɩɟɱɢɜɚɟɬ 
ɪɚɜɧɨɦɟɪɧɨɟ ɬɟɱɟɧɢɟ ɧɟɮɬɢ ɩɨ ɜɫɟɣ ɞɥɢɧɟ ɤɨɚɥɟɫɰɢɪɭɸɳɟɣ ɫɟɤɰɢɢ. ɇɟɮɬɶ 
ɩɟɪɟɬɟɤɚɟɬ ɜɜɟɪɯ, ɝɞɟ ɨɧɚ ɢɡɜɥɟɤɚɟɬɫɹ ɢɡ ɫɨɫɭɞɚ ɱɟɪɟɡ ɤɨɥɥɟɤɬɨɪ. ɋɢɫɬɟɦɚ 
ɪɚɫɲɢɪɢɬɟɥɶ-ɤɨɥɥɟɤɬɨɪ ɩɨɡɜɨɥɹɟɬ ɩɨɬɨɤɭ ɧɟɮɬɢ ɛɵɬɶ ɜɟɪɬɢɤɚɥɶɧɵɦ. ɗɬɚ 
ɫɟɤɰɢɹ ɢɦɟɟɬ ɪɚɡɦɟɪɵ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɞɨɫɬɚɬɨɱɧɨɟ ɜɪɟɦɹ ɭɞɟɪɠɚɧɢɹ 
ɷɦɭɥɶɫɢɢ ɞɥɹ ɫɥɢɹɧɢɹ ɤɚɩɟɥɶ ɢ ɨɬɞɟɥɟɧɢɹ ɜɨɞɵ ɢɡ ɧɟɮɬɢ. Ɉɬɞɟɥɟɧɧɚɹ ɜɨɞɚ 
ɭɞɚɥɹɟɬɫɹ ɢɡ ɨɱɢɫɬɢɬɟɥɹ ɜ ɞɜɭɯ ɦɟɫɬɚɯ: ɨɞɧɨ - ɜ ɧɢɠɧɟɣ ɱɚɫɬɢ ɧɚɝɪɟɜɚɬɟɥɶɧɨɣ 
ɫɟɤɰɢɢ, ɚ ɞɪɭɝɨɟ - ɜ ɧɢɠɧɟɣ ɱɚɫɬɢ ɤɨɚɥɟɫɰɢɪɭɸɳɟɣ ɫɟɤɰɢɢ. Ʉɨɧɬɪɨɥɥɟɪɵ 
ɭɪɨɜɧɹ ɭɩɪɚɜɥɹɸɬ ɞɜɭɦɹ ɭɫɬɚɧɨɜɥɟɧɧɵɦɢ ɜ ɬɟɯ ɦɟɫɬɚɯ ɫɩɭɫɤɧɵɦɢ ɤɥɚɩɚɧɚɦɢ. 

ɇɟɮɬɧɵɟ ɪɟɡɟɪɜɭɚɪɵ - ɨɬɫɬɨɣɧɢɤɢ. Ɉɬɫɬɨɣɧɢɤɢ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ 
ɜɟɪɬɢɤɚɥɶɧɵɟ ɪɟɡɟɪɜɭɚɪɵ ɛɨɥɶɲɨɝɨ ɞɢɚɦɟɬɪɚ, ɪɚɛɨɬɚɸɳɢɟ ɜ ɨɫɧɨɜɧɨɦ ɩɪɢ 
ɚɬɦɨɫɮɟɪɧɨɦ ɞɚɜɥɟɧɢɢ. Ɉɧɢ ɨɛɵɱɧɨ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɧɟɛɨɥɶɲɢɯ 
ɩɪɨɦɵɫɥɨɜ, ɝɞɟ ɞɥɹ ɨɬɞɟɥɟɧɢɹ ɷɦɭɥɶɫɢɢ ɧɟ ɬɪɟɛɭɟɬɫɹ ɧɚɝɪɟɜ ɢɥɢ ɬɪɟɛɭɟɬɫɹ 
ɬɨɥɶɤɨ ɦɢɧɢɦɚɥɶɧɵɣ. Ʉɨɝɞɚ ɧɟɨɛɯɨɞɢɦ ɧɚɝɪɟɜ, ɧɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɦ 
ɫɩɨɫɨɛɨɦ ɹɜɥɹɟɬɫɹ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɣ ɧɚɝɪɟɜ ɩɨɬɨɤɚ ɧɟɮɬɹɧɨɣ ɷɦɭɥɶɫɢɢ ɩɟɪɟɞ 
ɟё ɩɨɫɬɭɩɥɟɧɢɟɦ ɜ ɪɟɡɟɪɜɭɚɪ. ɉɨɬɨɤ ɧɟɮɬɹɧɨɣ ɷɦɭɥɶɫɢɢ ɩɨɫɬɭɩɚɟɬ ɜ ɪɟɡɟɪɜɭɚɪ 
ɫɜɟɪɯɭ (ɝɞɟ ɝɚɡ ɢɫɩɚɪɹɟɬɫɹ ɢ ɨɬɞɟɥɹɟɬɫɹ) ɜ ɫɥɢɜɧɨɣ ɤɨɥɥɟɤɬɨɪ. Ɉɧ ɜɵɯɨɞɢɬ ɢɡ 
ɫɥɢɜɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɱɟɪɟɡ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶ, ɪɚɫɩɨɥɨɠɟɧɧɵɣ ɧɢɠɟ ɝɪɚɧɢɰɵ 
ɪɚɡɞɟɥɚ ɜɨɞɚ-ɧɟɮɬɶ, ɢ ɩɨɞɧɢɦɚɟɬɫɹ ɜɟɪɬɢɤɚɥɶɧɨ ɜɜɟɪɯ, ɩɪɨɯɨɞɹ ɱɟɪɟɡ 
ɛɨɥɶɲɭɸ ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɪɟɡɟɪɜɭɚɪɚ. Ʉɨɝɞɚ ɧɟɮɬɹɧɚɹ ɷɦɭɥɶɫɢɹ 
ɩɨɞɧɢɦɚɟɬɫɹ, ɟɟ ɫɧɚɱɚɥɚ ɩɪɨɦɵɜɚɸɬ ɜɨɞɨɣ, ɱɬɨɛɵ ɨɛɴɟɞɢɧɢɬɶ ɤɚɩɥɢ ɜɨɞɵ, 
ɩɨɫɥɟ ɱɟɝɨ ɨɧɚ ɭɞɟɪɠɢɜɚɟɬɫɹ ɜ ɬɟɱɟɧɢɟ ɧɟɤɨɬɨɪɨɝɨ ɜɪɟɦɟɧɢ ɜ ɫɟɤɰɢɢ ɨɬɫɬɨɹ, 
ɱɬɨɛɵ ɨɛɟɫɩɟɱɢɬɶ ɨɬɞɟɥɟɧɢɟ ɤɚɩɟɥɶ ɜɨɞɵ, ɤɨɬɨɪɵɟ ɩɨɫɥɟ ɷɬɨɝɨ ɧɚɤɚɩɥɢɜɚɸɬɫɹ 
ɜ ɧɢɠɧɟɣ ɱɚɫɬɢ ɪɟɡɟɪɜɭɚɪɚ. 

Ɋɚɡɥɢɱɧɵɟ ɬɢɩɵ ɩɪɨɦɵɫɥɨɜɵɯ ɧɚɝɪɟɜɚɬɟɥɟɣ-ɨɱɢɫɬɢɬɟɥɟɣ ɩɪɟɞɫɬɚɜɥɟɧɵ 
ɧɚ ɪɢɫɭɧɤɚɯ 1.2 – 1.6 [1]. 

 

 
Ɋɢɫɭɧɨɤ 1.2 – ɇɚɝɪɟɜɚɬɟɥɶɧɚɹ ɭɫɬɚɧɨɜɤɚ 



 
 

Иǰм. ЛǱǺǻ № дǷкǼм. ПǷдǸǱǺь Даǻа 

Лист 

15 ВКР-15.03.02-081620900 00.00.000 ПЗ 

 
Ɋɢɫɭɧɨɤ 1.3 – ɍɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɧɚɹ ɧɚɝɪɟɜɚɬɟɥɶɧɚɹ ɭɫɬɚɧɨɜɤɚ 

 

 
Ɋɢɫɭɧɨɤ 1.4 – ɇɚɝɪɟɜɚɬɟɥɶɧɚɹ ɭɫɬɚɧɨɜɤɚ ɫ ɩɪɹɦɵɦ ɩɨɞɨɝɪɟɜɨɦ ɢ 

ɟɫɬɟɫɬɜɟɧɧɨɣ ɜɟɧɬɢɥɹɰɢɟɣ 
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Ɋɢɫɭɧɨɤ 1.5 – ɇɚɝɪɟɜɚɬɟɥɶɧɚɹ ɭɫɬɚɧɨɜɤɚ ɫ ɩɪɹɦɵɦ ɩɨɞɨɝɪɟɜɨɦ ɢ 

ɢɫɤɭɫɫɬɜɟɧɧɨɣ ɜɟɧɬɢɥɹɰɢɟɣ 
 

 
Ɋɢɫɭɧɨɤ 1.6 – Ƚɨɪɢɡɨɧɬɚɥɶɧɵɣ ɧɟɮɬɟɝɚɡɨɜɨɞɨɪɚɡɞɟɥɢɬɟɥɶ 
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2 ɇɟɮɬɟɝɚɡɨɜɨɞɨɪɚɡɞɟɥɢɬɟɥɶ ɇȽȼɊɉ-1-115-ɉɋ 
 
2.1 ɍɫɬɪɨɣɫɬɜɨ ɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
 
ɇɟɮɬɟɝɚɡɨɜɨɞɨɪɚɡɞɟɥɢɬɟɥɶ ɫ ɩɪɹɦɵɦ ɩɨɞɨɝɪɟɜɨɦ ɦɨɞɟɥɢ ɇȽȼɊɉ-1,0-

115-ɉɋ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɨɬɞɟɥɟɧɢɹ ɨɬ ɧɟɮɬɢ ɝɚɡɚ ɢ ɜɨɞɵ ɧɚ ɭɫɬɚɧɨɜɤɚɯ 
ɩɨɞɝɨɬɨɜɤɢ ɧɟɮɬɢ, ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɞɟɝɚɡɚɰɢɢ ɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɫɛɪɨɫɚ 
ɫɜɨɛɨɞɧɨɣ ɩɥɚɫɬɨɜɨɣ ɜɨɞɵ. Ⱥɩɩɚɪɚɬ ɞɚɧɧɨɝɨ ɬɢɩɚ ɨɛɵɱɧɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ 
ɪɚɡɞɟɥɟɧɢɹ ɧɟɮɬɹɧɵɯ ɷɦɭɥɶɫɢɣ, ɩɨɫɬɭɩɚɸɳɢɯ ɢɡ ɜɵɫɨɤɨɞɟɛɢɬɧɵɯ ɫɤɜɚɠɢɧ ɫ 
ɬɹɠɟɥɨɣ ɧɟɮɬɶɸ. Ɍɟɯɧɢɱɟɫɤɢɣ ɩɪɨɟɤɬ ɚɩɩɚɪɚɬɚ ɪɚɡɪɚɛɨɬɚɧ ɤɨɦɩɚɧɢɟɣ ɈɈɈ 
«ɇɟɮɬɟɝɚɡɯɢɦɦɚɲ». 

Ⱥɩɩɚɪɚɬ ɢɡɝɨɬɚɜɥɢɜɚɟɬɫɹ ɜ ɛɥɨɱɧɨɦ ɢɫɩɨɥɧɟɧɢɢ. ȼ ɤɨɦɩɥɟɤɬ ɜɯɨɞɢɬ 
ɛɨɤɫ ɞɥɹ ɪɚɡɦɟɳɟɧɢɹ ɩɪɢɛɨɪɨɜ ɄɢȺ ɢ ɡɚɩɨɪɧɨ-ɪɟɝɭɥɢɪɭɸɳɟɣ ɚɪɦɚɬɭɪɵ, 
ɝɨɪɟɥɨɱɧɵɣ ɭɡɟɥ, ɬɪɭɛɨɩɪɨɜɨɞɵ, ɫɪɟɞɫɬɜɚ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɢ ɬ.ɞ. 

Ɇɨɞɟɥɶ ɇȽȼɊɉ ɢɡɨɛɪɚɠɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 2.1. Ɍɟɯɧɢɱɟɫɤɢɟ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɧɟɫɟɧɵ ɜ ɬɚɛɥɢɰɭ 2. ɋɯɟɦɵ ɚɩɩɚɪɚɬɚ ɩɪɢɜɟɞɟɧɵ ɧɚ ɪɢɫɭɧɤɚɯ 
2.2 – 2.4 [2]. 

 

 
 

Ɋɢɫɭɧɨɤ 2.1 - Ɇɨɞɟɥɶ ɛɥɨɤɚ ɧɟɮɬɟɝɚɡɨɜɨɞɨɪɚɡɞɟɥɢɬɟɥɹ ɫ ɩɪɹɦɵɦ ɩɨɞɨɝɪɟɜɨɦ 
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Ɍɚɛɥɢɰɚ 2 - Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɇȽȼɊɉ 
ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɩɨ ɧɟɮɬɹɧɨɣ ɷɦɭɥɶɫɢɢ ɇɟ ɛɨɥɟɟ 10000 ɬ/ɫɭɬ 

Ɋɚɫɱɟɬɧɚɹ ɨɛɜɨɞɧɟɧɧɨɫɬɶ ɧɟɮɬɹɧɨɣ 
ɷɦɭɥɶɫɢɢ, ɩɨɫɬɭɩɚɸɳɟɣ ɜ ɚɩɩɚɪɚɬ 

70-90% ɜɟɫɚ 

Ƚɚɡɨɫɨɞɟɪɠɚɧɢɟ ɜ ɧɟɮɬɹɧɨɣ ɷɦɭɥɶɫɢɢ ɧɚ 
ɜɯɨɞɟ ɜ ɚɩɩɚɪɚɬ 

ɇɟ ɛɨɥɟɟ 50 ɧɦ3/ɬ 

Ɉɛɜɨɞɧɟɧɧɨɫɬɶ ɧɟɮɬɢ ɧɚ ɜɵɯɨɞɟ ɢɡ 
ɚɩɩɚɪɚɬɚ 

ɇɟ ɛɨɥɟɟ 5% ɜɟɫɚ 

ɋɨɞɟɪɠɚɧɢɟ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɜ ɜɨɞɟ ɧɚ 
ɜɵɯɨɞɟ ɢɡ ɚɩɩɚɪɚɬɚ 

ɇɟ ɛɨɥɟɟ 0,06% ɜɟɫɚ 

ɋɨɞɟɪɠɚɧɢɟ ɦɟɯɚɧɢɱɟɫɤɢɯ ɩɪɢɦɟɫɟɣ ɧɚ 
ɜɵɯɨɞɟ ɢɡ ɚɩɩɚɪɚɬɚ 

ɇɟ ɛɨɥɟɟ 0,05% ɜɟɫɚ 

Ƚɚɡɨɫɨɞɟɪɠɚɧɢɟ ɜ ɧɟɮɬɢ ɧɚ ɜɵɯɨɞɟ ɢɡ 
ɚɩɩɚɪɚɬɚ 

ɇɟ ɛɨɥɟɟ 5 ɧɦ3/ɬ 

Ɋɚɛɨɱɟɟ ɞɚɜɥɟɧɢɟ ɇɟ ɛɨɥɟɟ 0,7 Ɇɉɚ 
Ɍɟɦɩɟɪɚɬɭɪɚ ɪɚɛɨɱɟɣ ɫɪɟɞɵ ɧɚ ɜɯɨɞɟ ɜ 

ɚɩɩɚɪɚɬ 
10…25 °ɋ 

Ɍɟɦɩɟɪɚɬɭɪɚ ɧɟɮɬɢ ɧɚ ɜɵɯɨɞɟ ɢɡ ɚɩɩɚɪɚɬɚ ɇɟ ɦɟɧɟɟ 20…40 °ɋ 
ȼɧɭɬɪɟɧɧɢɣ ɨɛɴɟɦ ɇɟ ɛɨɥɟɟ 100 ɦ3 

Ɋɚɫɱɟɬɧɵɣ ɫɪɨɤ ɫɥɭɠɛɵ 20 ɥɟɬ 
Ɇɚɫɫɚ 50 ɬɨɧɧ 

 

 
 

Ɋɢɫɭɧɨɤ 2.2 – Ȼɥɨɤ ɇȽȼɊɉ 
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Ɋɢɫɭɧɨɤ 2.3 - Ȼɨɤɫ ɞɥɹ ɪɚɡɦɟɳɟɧɢɹ ɩɪɢɛɨɪɨɜ Ʉɂɉ ɢ ɡɚɩɨɪɧɨ-ɪɟɝɭɥɢɪɭɸɳɟɣ 
ɚɪɦɚɬɭɪɵ 

 

 
Ɋɢɫɭɧɨɤ 2.4 - ɋɯɟɦɚ ɧɟɮɬɟɝɚɡɨɜɨɞɨɪɚɡɞɟɥɢɬɟɥɹ  

ɫ ɧɚɝɪɟɜɨɦ 
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2.2 Ƚɨɪɟɥɤɢ 
 
ȼ ɛɥɨɤɟ ɧɟɮɬɟɝɚɡɨɜɨɞɨɪɚɡɞɟɥɢɬɟɥɹ ɢɫɩɨɥɶɡɭɸɬɫɹ ɚɬɦɨɫɮɟɪɧɵɟ 

ɞɢɮɮɭɡɢɨɧɧɵɟ ɝɨɪɟɥɤɢ ɬɢɩɚ NOPB ɮɢɪɦɵ «NAO Inc». Ƚɨɪɟɥɤɢ 
ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɧɚɝɪɟɜɚ ɧɟɮɬɹɧɨɣ ɷɦɭɥɶɫɢɢ ɩɭɬɟɦ ɫɠɢɝɚɧɢɹ ɜ ɧɢɯ 
ɩɨɩɭɬɧɨɝɨ ɧɟɮɬɹɧɨɝɨ ɝɚɡɚ, ɤɨɬɨɪɵɣ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɨɞɝɨɬɚɜɥɢɜɚɟɬɫɹ ɜ 
ɝɚɡɨɜɨɦ ɮɢɥɶɬɪɟ-ɜɥɚɝɨɨɬɞɟɥɢɬɟɥɟ. Ƚɨɪɟɥɤɭ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɜ ɠɚɪɨɜɭɸ ɬɪɭɛɭ, 
ɢɦɟɸɳɭɸ ɩɨɜɨɪɨɬ ɧɚ 180 ɝɪɚɞɭɫɨɜ. ɀɚɪɨɜɚɹ ɬɪɭɛɚ ɩɟɪɟɯɨɞɢɬ ɜ ɞɵɦɨɜɭɸ 
ɬɪɭɛɭ ɜɵɫɨɬɨɣ 6,1 ɦ.  

Ƚɨɪɟɥɤɚ ɫɤɨɧɫɬɪɭɢɪɨɜɚɧɚ ɞɥɹ ɭɫɥɨɜɢɣ ɟɫɬɟɫɬɜɟɧɧɨɣ ɬɹɝɢ. Ɍɟɯɧɢɱɟɫɤɚɹ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɝɨɪɟɥɤɢ ɩɪɢɜɟɞɟɧɚ ɜ ɬɚɛɥɢɰɟ 3. 
 
Ɍɚɛɥɢɰɚ 3 - Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɞɢɮɮɭɡɢɨɧɧɨɣ ɝɨɪɟɥɤɢ ɇȽȼɊɉ 

ɉɚɪɚɦɟɬɪɵ ɝɨɪɟɥɤɢ Ɂɧɚɱɟɧɢɹ 
Ⱦɚɜɥɟɧɢɟ ɝɚɡɚ ɜ ɨɫɧɨɜɧɨɣ ɝɨɪɟɥɤɟ, ɤɝ/ɫɦ2 0,26 

ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɩɨ ɝɚɡɭ, ɦ3/ɱ 1,350 

ɇɨɦɢɧɚɥɶɧɚɹ ɬɟɩɥɨɜɚɹ 
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɨɫɧɨɜɧɨɣ ɝɨɪɟɥɤɢ, 

Ɇȼɬ 
1 

Ɇɚɤɫɢɦɚɥɶɧɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ 
ɨɫɧɨɜɧɨɣ ɝɨɪɟɥɤɢ ɩɪɢ ɧɟɩɪɟɪɵɜɧɨɦ 

ɪɟɠɢɦɟ ɪɚɛɨɬɵ, Ɇȼɬ 
1,2 

Ⱦɢɚɩɚɡɨɧ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɦɨɳɧɨɫɬɢ 
ɝɨɪɟɥɤɢ ɜ ɡɨɧɟ ɫɬɚɛɢɥɶɧɨɝɨ ɝɨɪɟɧɢɹ 

3:1 

Ⱦɥɢɧɚ ɮɚɤɟɥɚ ɨɫɧɨɜɧɨɣ ɝɨɪɟɥɤɢ, ɦ 4 
Ⱦɢɚɦɟɬɪ ɮɚɤɟɥɚ ɨɫɧɨɜɧɨɣ ɝɨɪɟɥɤɢ, ɦ 0,4 

Ⱦɚɜɥɟɧɢɟ ɝɚɡɚ ɜ ɩɢɥɨɬɧɨɣ ɝɨɪɟɥɤɟ, ɤɝ/ɫɦ2 0,7 
Ɍɟɩɥɨɜɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɩɢɥɨɬɧɨɣ 

ɝɨɪɟɥɤɢ, Ɇȼɬ 
0,03 

 
2.2 ɉɪɢɧɰɢɩ ɪɚɛɨɬɵ ɚɩɩɚɪɚɬɚ 
 
ɉɨɫɬɭɩɚɸɳɚɹ ɜɨɞɨɝɚɡɨɧɟɮɬɹɧɚɹ ɷɦɭɥɶɫɢɹ ɜɯɨɞɢɬ ɜ ɚɩɩɚɪɚɬ ɱɟɪɟɡ 

ɲɬɭɰɟɪ ɜɯɨɞɚ ɷɦɭɥɶɫɢɢ, ɪɚɫɩɨɥɨɠɟɧɧɵɣ ɜ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɚɩɩɚɪɚɬɚ. ɀɢɞɤɚɹ 
ɮɚɡɚ ɩɨɩɚɞɚɟɬ ɜɨ ɜɯɨɞɧɭɸ ɫɟɤɰɢɸ (ɪɢɫɭɧɨɤ 2.5), ɝɞɟ ɩɪɨɢɫɯɨɞɢɬ ɩɟɪɜɢɱɧɨɟ 
ɨɬɞɟɥɟɧɢɟ ɝɚɡɚ ɨɬ ɠɢɞɤɨɫɬɢ [2]. 
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Ɋɢɫɭɧɨɤ 2.5 – ɍɡɟɥ ɜɯɨɞɚ 
 

ɗɦɭɥɶɫɢɹ ɧɟɮɬɢ ɫ ɜɨɞɨɣ ɧɚɩɪɚɜɥɹɟɬɫɹ ɜɧɢɡ ɩɨ ɛɨɤɨɜɵɦ ɩɥɚɫɬɢɧɚɦ 
ɜɯɨɞɧɨɣ ɫɟɤɰɢɢ ɩɨɞ ɠɚɪɨɜɵɟ ɬɪɭɛɵ. ɋɜɨɛɨɞɧɚɹ ɜɨɞɚ ɫɨɛɢɪɚɟɬɫɹ ɧɚ ɞɧɟ 
ɚɩɩɚɪɚɬɚ ɩɨɞ ɠɚɪɨɜɵɦɢ ɬɪɭɛɚɦɢ (ɪɢɫɭɧɨɤ 2.6). 
 

 
 

Ɋɢɫɭɧɨɤ 2.6 – ɋɟɤɰɢɹ ɧɚɝɪɟɜɚ 
 

ɇɟɮɬɶ, ɧɚɝɪɟɜɚɹɫɶ ɨɬ ɠɚɪɨɜɵɯ ɬɪɭɛ, ɩɨɞɧɢɦɚɟɬɫɹ ɜɜɟɪɯ, ɢ ɩɟɪɟɬɟɤɚɹ 
ɱɟɪɟɡ ɩɟɪɟɥɢɜɧɭɸ ɩɟɪɟɝɨɪɨɞɤɭ, ɪɚɜɧɨɦɟɪɧɨ ɪɚɫɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɜɫɟɦɭ ɨɛɴɟɦɭ 
ɢ ɩɨɩɚɞɚɟɬ ɜ ɫɟɤɰɢɸ ɨɬɫɬɨɹ. ɋɟɤɰɢɹ ɨɬɫɬɨɹ (ɪɢɫɭɧɨɤ 2.7) ɡɚɩɨɥɧɟɧɚ ɛɥɨɤɚɦɢ 
ɜɟɪɬɢɤɚɥɶɧɵɯ ɤɨɚɥɟɫɰɢɪɭɸɳɢɯ ɩɥɚɫɬɢɧ. ɉɥɚɫɬɢɧɵ ɤɨɚɥɟɫɰɟɪɚ (ɪɢɫɭɧɨɤ 2.8) 
ɢɡɝɨɬɨɜɥɟɧɵ ɢɡ ɝɢɞɪɨɮɨɛɧɨɝɨ ɩɨɥɢɩɪɨɩɢɥɟɧɚ. ȼ ɫɟɤɰɢɢ ɢɞɟɬ ɩɪɨɰɟɫɫ 
ɪɚɡɞɟɥɟɧɢɹ ɷɦɭɥɶɫɢɢ ɧɚ ɧɟɮɬɶ ɢ ɜɨɞɭ. 
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ɑɢɫɬɚɹ ɧɟɮɬɶ ɩɨɞɧɢɦɚɟɬɫɹ ɜ ɜɟɪɯɧɸɸ ɱɚɫɬɶ ɢ ɫɨɛɢɪɚɟɬɫɹ ɜ ɫɛɨɪɧɢɤ 
ɧɟɮɬɢ, ɪɚɫɩɨɥɨɠɟɧɧɵɣ ɧɚ ɞɧɢɳɟ ɜ ɤɨɧɰɟ ɚɩɩɚɪɚɬɚ. ɂɡ ɫɛɨɪɧɢɤɚ ɧɟɮɬɶ 
ɜɵɜɨɞɢɬɫɹ ɱɟɪɟɡ ɲɬɭɰɟɪ ɜɵɜɨɞɚ ɧɟɮɬɢ (ɪɢɫɭɧɨɤ 2.9). Ʉɨɧɬɪɨɥɶ ɡɚ ɭɪɨɜɧɟɦ 
ɧɟɮɬɢ ɢ ɭɪɨɜɧɟɦ ɠɢɞɤɨɫɬɢ ɚ ɚɩɩɚɪɚɬɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɞɚɬɱɢɤɚɦɢ ɪɟɝɭɥɹɬɨɪɚ 
ɭɪɨɜɧɹ ɠɢɞɤɨɫɬɢ ɢ ɧɟɮɬɢ. 

Ɍɚɤɠɟ ɜ ɧɢɠɧɟɣ ɱɚɫɬɢ ɚɩɩɚɪɚɬɚ ɪɚɫɩɨɥɨɠɟɧɚ ɫɢɫɬɟɦɚ ɨɱɢɫɬɤɢ ɨɬ 
ɦɟɯɚɧɢɱɟɫɤɢɯ ɩɪɢɦɟɫɟɣ (ɪɢɫɭɧɤɢ 2.10, 2.11). ɋɢɫɬɟɦɚ ɜɤɥɸɱɚɟɬ ɤɨɥɥɟɤɬɨɪɵ 
ɩɪɨɦɵɜɨɱɧɨɣ ɜɨɞɵ ɫ ɢɧɠɟɤɰɢɨɧɧɵɦɢ ɫɨɩɥɚɦɢ ɞɥɹ ɪɚɡɦɵɜɚ ɦɟɯɩɪɢɦɟɫɟɣ ɢ 
ɥɨɬɤɢ ɞɥɹ ɦɟɯɩɪɢɦɟɫɟɣ ɜ ɫɟɤɰɢɢ ɩɨɞɨɝɪɟɜɚ.  

Ⱦɥɹ ɫɧɢɠɟɧɢɹ ɤɨɪɪɨɡɢɢ ɜ ɧɢɠɧɟɣ ɱɚɫɬɢ ɚɩɩɚɪɚɬɚ ɭɫɬɚɧɨɜɥɟɧɚ 
ɩɪɨɬɟɤɬɨɪɧɚɹ ɡɚɳɢɬɚ. ȼ ɤɚɱɟɫɬɜɟ ɡɚɳɢɬɵ ɩɪɢɦɟɧɟɧ ɚɥɸɦɢɧɢɟɜɵɣ ɚɧɨɞ 
(ɚɧɚɥɨɝ CFAA-30 3ɯ30").  Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɪɚɜɧɨɦɟɪɧɨ ɪɚɫɩɪɟɞɟɥɢɬɶ ɡɚɳɢɬɭ 
ɩɨ ɜɫɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɢ ɭɜɟɥɢɱɢɬɶ ɫɪɨɤ ɪɚɛɨɬɵ ɩɪɨɬɟɤɬɨɪɚ ɭɫɬɚɧɨɜɥɟɧɨ ɲɟɫɬɶ 
ɩɪɨɬɟɤɬɨɪɨɜ ɩɨ ɞɥɢɧɟ ɚɩɩɚɪɚɬɚ. 

Ⱥɩɩɚɪɚɬ ɫɧɚɛɠɟɧ ɚɤɭɫɬɢɱɟɫɤɢɦ ɩɪɨɬɢɜɨɧɚɤɢɩɧɵɦ ɭɫɬɪɨɣɫɬɜɨɦ, 
ɤɨɬɨɪɨɟ ɩɪɟɩɹɬɫɬɜɭɟɬ ɨɛɪɚɡɨɜɚɧɢɸ ɧɚɝɚɪɚ ɧɚ ɠɚɪɨɜɵɯ ɬɪɭɛɚɯ (ɪɢɫɭɧɨɤ 2.12). 
 
 

 
Ɋɢɫɭɧɨɤ 2.7 – Ʉɨɚɥɟɫɰɢɪɭɸɳɢɣ ɛɥɨɤ 
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Ɋɢɫɭɧɨɤ 2.8 - ɉɥɚɫɬɢɧɵ ɤɨɚɥɟɫɰɢɪɭɸɳɟɝɨ ɛɥɨɤɚ 
 

 
 

Ɋɢɫɭɧɨɤ 2.9 - ɋɟɤɰɢɹ ɜɵɯɨɞɚ 
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Ɋɢɫɭɧɨɤ 2.10 - ɋɯɟɦɚ ɝɢɞɪɨɪɚɡɦɵɜɚ ɨɫɚɞɤɚ 
 

 
 

Ɋɢɫɭɧɨɤ 2.11 - ɋɢɫɬɟɦɚ ɝɢɞɪɨɪɚɡɦɵɜɚ ɨɫɚɞɤɚ 
 

 
 

Ɋɢɫɭɧɨɤ 2.12 - Ⱥɤɭɫɬɢɱɟɫɤɨɟ ɩɪɨɬɢɜɨɧɚɤɢɩɧɨɟ ɭɫɬɪɨɣɫɬɜɨ 
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3 Ⱥɩɩɚɪɚɬɵ heater-treater ɡɚ ɪɭɛɟɠɨɦ 
 
Ʉɨɦɩɚɧɢɹ Jeff Weber (ɋɒȺ) [3] ɩɪɟɞɥɚɝɚɟɬ ɤɨɧɫɬɪɭɤɰɢɸ 

ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ ɚɩɩɚɪɚɬɚ heater-treater (ɪɢɫɭɧɨɤ 3.1) ɫɨ ɫɥɟɞɭɸɳɢɦɢ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ: 

• Ɋɚɫɯɨɞ: 8184 ɬɨɧɧ ɜ ɫɭɬɤɢ (ɧɟɮɬɶ) + 1636 ɬɨɧɧ ɜ ɫɭɬɤɢ (ɜɨɞɚ ɞɥɹ 
ɩɪɨɦɵɜɤɢ); 

• Ɉɛɳɢɣ ɪɚɫɯɨɞ ɠɢɞɤɨɫɬɢ: 9820 ɬɨɧɧ ɜ ɫɭɬɤɢ; 
• Ɋɚɫɯɨɞ ɝɚɡɚ: 9 ɦɥɧ. ɦ3 ɜ ɫɭɬɤɢ; 
• ȼɹɡɤɨɫɬɶ ɧɟɮɬɢ: 10 ɦɉɚ∙ɫ ɩɪɢ 50 °ɋ; 
• Ɍɟɦɩɟɪɚɬɭɪɚ ɧɚ ɜɯɨɞɟ: 15 °ɋ (ɦɢɧɢɦɭɦ) - 50 °ɋ (ɦɚɤɫɢɦɭɦ); 
• Ⱦɚɜɥɟɧɢɟ ɧɚ ɜɯɨɞɟ: 0,4 Ɇɉɚ; 
• ɋɢɫɬɟɦɚ ɭɞɚɥɟɧɢɹ ɩɟɫɤɚ: ɧɟɬ; 
• Ʉɚɬɨɞɧɚɹ ɡɚɳɢɬɚ: ɩɪɨɬɟɤɬɨɪɧɵɟ ɚɧɨɞɵ; 
• ȼɟɫ: 64 060 ɤɢɥɨɝɪɚɦɦ. 

 

 
 

Ɋɢɫɭɧɨɤ 3.1 - ɇɟɮɬɟɝɚɡɨɜɨɞɨɪɚɡɞɟɥɢɬɟɥɶ ɤɨɦɩɚɧɢɢ Jeff Weber 
  

Ʉɨɦɩɚɧɢɹ Dragon Products (Ɏɪɚɧɰɢɹ) [4] ɩɪɟɞɥɚɝɚɟɬ ɚɩɩɚɪɚɬɵ ɬɢɩɚ 
heater-treater ɤɨɧɫɬɪɭɤɰɢɣ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɧɚ ɪɢɫɭɧɤɚɯ 3.2 ɢ 3.3. Ⱥɩɩɚɪɚɬɵ 
ɪɚɫɫɱɢɬɚɧɵ ɧɚ ɞɚɜɥɟɧɢɹ ɨɬ 0,3 ɞɨ 40 Ɇɉɚ. 
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Ɋɢɫɭɧɨɤ 3.2 - Ƚɨɪɢɡɨɧɬɚɥɶɧɵɣ ɚɩɩɚɪɚɬ heater treater ɤɨɦɩɚɧɢɢ Dragon 
Products 

 

 
 

Ɋɢɫɭɧɨɤ 3.3 - ȼɟɪɬɢɤɚɥɶɧɵɣ ɚɩɩɚɪɚɬ heater treater ɤɨɦɩɚɧɢɢ Dragon Products 
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Ʉɨɦɩɚɧɢɹ Worthington Industries (ɋɒȺ) [5] ɩɨɫɬɚɜɥɹɟɬ 
ɧɟɮɬɟɝɚɡɨɜɨɞɨɪɚɡɞɟɥɢɬɟɥɢ (ɪɢɫɭɧɨɤ 3.4) ɫɨ ɫɥɟɞɭɸɳɢɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ: 

• ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɛɨɥɟɟ 1000 ɬɨɧɧ ɧɟɮɬɢ ɜ ɫɭɬɤɢ; 
• ɞɚɜɥɟɧɢɟ ɞɨ 2,7 Ɇɉɚ; 
• ɫɟɩɚɪɚɰɢɹ ɝɚɡɚ ɞɨ 2,5 ɦɥɧ. ɦ3 ɜ ɫɭɬɤɢ; 
• ɭɞɚɥɟɧɢɟ ɞɨ 200 ɬɨɧɧ ɜɨɞɵ ɜ ɫɭɬɤɢ. 

 

 
 

Ɋɢɫɭɧɨɤ 3.4 - ɇɟɮɬɟɝɚɡɨɜɨɞɨɪɚɡɞɟɥɢɬɟɥɶ ɤɨɦɩɚɧɢɢ Worthington Industries 
 

4 ɉɪɨɛɥɟɦɵ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɧɟɮɬɟɝɚɡɨɜɨɞɨɪɚɡɞɟɥɢɬɟɥɟɣ 
 
ɉɪɢ ɞɨɛɵɱɟ ɬɹɠёɥɨɣ ɧɟɮɬɢ ɤɨɥɢɱɟɫɬɜɨ ɜɨɞɵ ɢ ɩɟɫɤɚ, ɫɨɞɟɪɠɚɳɢɯɫɹ ɜ 

ɷɦɭɥɶɫɢɢ, ɡɧɚɱɢɬɟɥɶɧɨ ɛɨɥɶɲɟ, ɱɟɦ ɜ ɨɛɵɱɧɵɯ ɫɤɜɚɠɢɧɚɯ. ɗɬɨ ɫɨɡɞɚɟɬ 
ɧɟɤɨɬɨɪɵɟ ɩɪɨɛɥɟɦɵ ɞɥɹ ɪɚɛɨɬɵ ɧɟɮɬɟɝɚɡɨɜɨɞɨɪɚɡɞɟɥɢɬɟɥɟɣ: ɤɨɪɪɨɡɢɹ, 
ɧɟɪɚɜɧɨɦɟɪɧɵɣ ɪɚɫɯɨɞ, ɢɡɦɟɧɟɧɢɟ ɫɨɞɟɪɠɚɧɢɹ ɜɨɞɵ ɢ ɩɟɫɤɚ - ɜɫɟ ɷɬɨ 
ɭɫɥɨɠɧɹɟɬ ɪɚɛɨɬɭ ɪɚɡɞɟɥɢɬɟɥɹ. Ⱦɥɹ ɠɚɪɨɜɨɣ ɬɪɭɛɵ ɷɬɢ ɩɪɨɛɥɟɦɵ ɦɨɝɭɬ 
ɩɪɢɜɟɫɬɢ ɤ ɡɚɝɪɹɡɧɟɧɢɸ ɢ ɩɨɫɥɟɞɭɸɳɟɦɭ ɩɟɪɟɝɪɟɜɭ. ɉɪɨɰɟɫɫ ɪɚɡɪɭɲɟɧɢɹ 
ɠɚɪɨɜɨɣ ɬɪɭɛɵ ɦɨɠɟɬ ɧɚɱɚɬɶɫɹ ɫ ɩɟɫɤɚ ɢ/ɢɥɢ ɞɪɭɝɢɯ ɬɜɟɪɞɵɯ ɱɚɫɬɢɰ, 
ɨɫɟɞɚɸɳɢɯ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɬɪɭɛɵ ɩɪɢ ɜɵɫɨɤɢɯ ɬɟɦɩɟɪɚɬɭɪɚɯ. 

Ɍɜɟɪɞɵɟ ɜɟɳɟɫɬɜɚ, ɫɨɞɟɪɠɚɳɢɟ ɬɹɠɟɥɭɸ ɧɟɮɬɶ ɢ ɛɢɬɭɦ, ɦɨɝɭɬ 
ɨɛɪɚɡɨɜɵɜɚɬɶ ɢɡɨɥɢɪɭɸɳɢɣ ɫɥɨɣ ɤɨɤɫɚ ɧɚ ɧɚɪɭɠɧɨɣ ɫɬɨɪɨɧɟ ɠɚɪɨɜɨɣ ɬɪɭɛɵ. 
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Ɋɟɡɭɥɶɬɚɬɨɦ ɹɜɥɹɟɬɫɹ ɥɨɤɚɥɢɡɨɜɚɧɧɵɟ ɭɱɚɫɬɤɢ ɜɵɫɨɤɢɯ ɬɟɦɩɟɪɚɬɭɪ. ɉɨɥɢɦɟɪ, 
ɧɚɯɨɞɹɳɢɣɫɹ ɜ ɤɨɧɬɚɤɬɟ ɫ ɬɪɭɛɨɣ, ɦɨɠɟɬ ɪɚɡɪɭɲɚɬɶɫɹ ɢ ɨɫɚɠɞɚɬɶɫɹ ɫ 
ɬɜɟɪɞɵɦɢ ɱɚɫɬɢɰɚɦɢ ɧɟɮɬɢ ɧɚ ɜɧɟɲɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ, ɟɫɥɢ ɬɟɦɩɟɪɚɬɭɪɚ ɫɬɟɧɤɢ 
ɫɬɚɧɨɜɢɬɫɹ ɫɥɢɲɤɨɦ ɜɵɫɨɤɨɣ. ɋɨ ɜɪɟɦɟɧɟɦ ɫɬɟɧɤɚ ɬɪɭɛɵ ɬɟɪɹɟɬ ɩɪɨɱɧɨɫɬɶ ɢɡ-
ɡɚ ɩɪɟɜɵɲɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ, ɚ ɬɚɤɠɟ ɢɡ-ɡɚ ɪɚɡɪɵɜɚ ɩɨɞ ɪɚɛɨɱɢɦ ɞɚɜɥɟɧɢɟɦ 
ɫɨɫɭɞɚ ɢ ɦɟɫɬɧɵɯ ɬɟɩɥɨɜɵɯ ɧɚɩɪɹɠɟɧɢɣ ɫɬɚɥɶɧɨɣ ɫɬɟɧɤɢ. ɇɚ ɪɢɫɭɧɤɟ 4.1 
ɩɨɤɚɡɚɧ ɪɚɡɪɵɜ ɫɬɟɧɤɢ ɠɚɪɨɜɨɣ ɬɪɭɛɵ ɜ ɪɚɡɞɟɥɢɬɟɥɟ [6]. 

ɇɚ ɧɟɤɨɬɨɪɵɯ ɨɛɴɟɤɬɚɯ ɡɚɦɟɧɚ ɠɚɪɨɜɨɣ ɬɪɭɛɵ ɢɡ-ɡɚ ɟё ɩɨɜɪɟɠɞɟɧɢɣ 
ɹɜɥɹɟɬɫɹ ɫɬɚɧɞɚɪɬɧɨɣ ɩɪɚɤɬɢɤɨɣ. ȼ ɞɨɩɨɥɧɟɧɢɟ ɤ ɫɬɨɢɦɨɫɬɢ ɬɪɭɛ ɢ 
ɨɛɨɪɭɞɨɜɚɧɢɹ, ɧɟɢɫɩɪɚɜɧɨɫɬɶ ɠɚɪɨɜɨɣ ɬɪɭɛɵ ɜɥɟɱɟɬ ɡɚ ɫɨɛɨɣ ɛɨɥɶɲɢɟ ɭɛɵɬɤɢ 
ɢɡ-ɡɚ ɩɪɢɨɫɬɚɧɨɜɤɢ ɩɪɨɢɡɜɨɞɫɬɜɚ. ɇɟ ɢɫɤɥɸɱɟɧɨ, ɱɬɨ ɦɨɝɭɬ ɛɵɬɶ ɩɪɢɦɟɧɟɧɵ 
ɧɟɤɨɬɨɪɵɟ ɫɦɹɝɱɚɸɳɢɟ ɦɟɪɵ - ɫɧɢɠɟɧɢɟ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɨɛɠɢɝɚ ɢ ɩɨɧɢɠɟɧɢɟ 
ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɬɪɭɛɟ, ɧɨ ɜɫɟ ɷɬɨ ɩɪɢɜɨɞɢɬ ɤ ɫɧɢɠɟɧɢɸ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɢ 
ɦɟɧɶɲɟɦɭ ɨɬɞɟɥɟɧɢɸ ɧɟɮɬɢ ɨɬ ɜɨɞɵ. ȼ ɧɟɤɨɬɨɪɵɯ ɫɥɭɱɚɹɯ ɪɚɡɞɟɥɢɬɟɥɶ ɦɨɠɟɬ 
ɛɵɬɶ ɨɝɪɚɧɢɱɢɜɚɸɳɢɦ ɷɬɚɩɨɦ ɩɪɨɢɡɜɨɞɫɬɜɚ. 

 

 
 

Ɋɢɫɭɧɨɤ 4.1 – Ⱦɟɮɟɤɬ ɠɚɪɨɜɨɣ ɬɪɭɛɵ ɧɟɮɬɟɝɚɡɨɜɨɞɨɪɚɡɞɟɥɢɬɟɥɹ 
 

ɑɚɫɬɢɱɧɨ ɩɪɨɛɥɟɦɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɤɨɧɫɬɪɭɤɰɢɢ ɠɚɪɨɜɨɣ ɬɪɭɛɵ ɢ 
ɨɛɵɱɧɨɣ ɝɨɪɟɥɤɢ. ɀɚɪɨɜɚɹ ɬɪɭɛɚ, ɞɢɚɦɟɬɪ ɤɨɬɨɪɨɣ ɦɨɠɟɬ ɫɨɫɬɚɜɥɹɬɶ 760 ɦɦ, 
ɚ ɩɟɪɟɞ U-ɨɛɪɚɡɧɵɦ ɢɡɝɢɛɨɦ – 7,5 ɦɟɬɪɨɜ ɞɥɢɧɨɣ, ɨɛɠɢɝɚɟɬɫɹ ɧɚ ɨɞɧɨɦ ɤɨɧɰɟ 
ɨɞɧɨɣ ɝɨɪɟɥɤɨɣ. Ƚɨɪɟɥɤɚ ɢɦɟɟɬ ɞɥɢɧɭ ɩɥɚɦɟɧɢ, ɨɝɪɚɧɢɱɟɧɧɭɸ ɧɟɫɤɨɥɶɤɢɦɢ 
ɫɚɧɬɢɦɟɬɪɚɦɢ, ɫɨɡɞɚɜɚɹ ɡɨɧɵ ɨɫɨɛɨ ɩɨɜɵɲɟɧɧɨɣ ɬɟɦɩɟɪɚɬɭɪɵ ɜɛɥɢɡɢ 
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ɩɥɚɦɟɧɢ. ɇɚ ɪɢɫɭɧɤɟ 4.2 ɩɨɤɚɡɚɧɚ ɝɨɪɟɥɤɚ ɜ ɪɚɛɨɬɟ. Ʌɨɤɚɥɶɧɚɹ ɬɨɱɤɚ ɜɵɫɨɤɨɣ 
ɬɟɦɩɟɪɚɬɭɪɵ ɜɦɟɫɬɟ ɫ ɨɛɪɚɡɨɜɚɧɢɟɦ ɧɚɪɭɠɧɵɯ ɢɡɨɥɢɪɭɸɳɢɯ ɫɥɨɟɜ ɨɬ ɩɟɫɤɚ, 
ɛɢɬɭɦɚ ɢ/ɢɥɢ ɩɨɥɢɦɟɪɚ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɩɟɪɟɝɪɟɜɭ ɬɪɭɛɵ; ɢɧɨɝɞɚ ɫɩɭɫɬɹ 
ɞɚɠɟ ɧɟɫɤɨɥɶɤɨ ɱɚɫɨɜ. 

ɉɨɞɨɛɧɵɟ ɩɪɨɛɥɟɦɵ ɫɭɳɟɫɬɜɭɸɬ ɢ ɜ ɞɪɭɝɢɯ ɨɛɥɚɫɬɹɯ. Ɍɚɤɢɟ ɩɪɨɰɟɫɫɵ, 
ɤɚɤ ɧɚɝɪɟɜ ɚɫɮɚɥɶɬɚ, ɪɟɛɨɣɥɟɪɵ ɫ ɚɦɢɧɨɦ ɢ ɞɪɭɝɢɟ ɧɟɮɬɹɧɵɟ ɧɚɝɪɟɜɚɬɟɥɢ ɢɥɢ 
ɧɚɝɪɟɜɚɬɟɥɢ ɫ «ɯɪɭɩɤɨɣ ɠɢɞɤɨɫɬɶɸ», ɜ ɤɨɬɨɪɵɯ ɢɫɩɨɥɶɡɭɸɬɫɹ ɠɚɪɨɜɵɟ ɬɪɭɛɵ, 
ɩɨɬɟɧɰɢɚɥɶɧɨ ɦɨɝɭɬ ɨɛɪɚɡɨɜɵɜɚɬɶ ɠɢɞɤɨɟ ɤɨɤɫɨɜɚɧɢɟ ɩɪɢ ɜɨɡɞɟɣɫɬɜɢɢ 
ɱɪɟɡɦɟɪɧɨ ɜɵɫɨɤɢɯ ɬɟɦɩɟɪɚɬɭɪ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɬɪɭɛ. Ʉɚɤ ɬɨɥɶɤɨ ɤɨɤɫɨɜɚɧɢɟ 
ɧɚɱɚɥɨɫɶ, ɨɧɨ ɛɭɞɟɬ ɩɨɫɬɟɩɟɧɧɨ ɩɪɨɝɪɟɫɫɢɪɨɜɚɬɶ, ɩɨɤɚ ɬɪɭɛɚ ɧɟ ɜɵɣɞɟɬ ɢɡ 
ɫɬɪɨɹ. 
 

 
 

Ɋɢɫɭɧɨɤ 4.2 – Ƚɨɪɟɥɤɚ ɜ ɪɚɛɨɬɟ 
 

Ʉɨɝɞɚ ɠɚɪɨɜɚɹ ɬɪɭɛɚ ɜɵɯɨɞɢɬ ɢɡ ɫɬɪɨɹ ɢɡ-ɡɚ ɜɵɫɨɤɢɯ ɬɟɦɩɟɪɚɬɭɪ ɫɬɟɧɨɤ, 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɨɬɤɚɡɨɜ ɨɛɵɱɧɨ ɫɥɟɞɭɸɳɚɹ [6]: 

1. Ɍɟɦɩɟɪɚɬɭɪɚ ɫɬɟɧɤɢ ɩɨɞɧɢɦɚɟɬɫɹ ɜɵɲɟ ɤɪɢɬɢɱɟɫɤɨɝɨ ɡɧɚɱɟɧɢɹ ɩɨ 
ɨɞɧɨɣ ɢɡ ɧɟɫɤɨɥɶɤɢɯ ɩɪɢɱɢɧ. ȼɨ ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ ɫ ɬɹɠɟɥɨɣ ɧɟɮɬɶɸ ɡɧɚɱɟɧɢɟ 
ɷɬɨɣ ɤɪɢɬɢɱɟɫɤɨɣ ɬɟɦɩɟɪɚɬɭɪɵ, ɨɛɨɡɧɚɱɟɧɧɨɟ ɤɚɤ Tɤɪɢɬ, ɫɨɫɬɚɜɥɹɟɬ 400 °ɋ. 
ȼɵɲɟ ɤɪɢɬɢɱɟɫɤɨɣ ɬɟɦɩɟɪɚɬɭɪɵ ɦɨɠɟɬ ɩɪɨɢɡɨɣɬɢ ɨɛɪɚɡɨɜɚɧɢɟ ɫɥɨɹ 
ɤɨɤɫɨɜɚɧɢɹ. 
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2. ȼɨɞɨɧɟɮɬɹɧɚɹ ɷɦɭɥɶɫɢɹ ɨɛɪɚɡɭɟɬ ɤɨɤɫɨɜɵɣ ɫɥɨɣ ɧɚ ɧɚɪɭɠɧɨɣ 
ɩɨɜɟɪɯɧɨɫɬɢ ɠɚɪɨɜɨɣ ɬɪɭɛɵ, ɝɞɟ ɬɟɦɩɟɪɚɬɭɪɚ ɫɬɟɧɤɢ ɨɱɟɧɶ ɜɵɫɨɤɚɹ. 

3. Ʉɨɤɫɨɜɵɣ ɫɥɨɣ ɭɜɟɥɢɱɢɜɚɟɬ ɬɟɪɦɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚ ɜɧɟɲɧɟɣ 
ɫɬɨɪɨɧɟ ɫɬɟɧɤɢ ɠɚɪɨɜɨɣ ɬɪɭɛɵ. ɗɬɨ ɩɨɜɵɲɚɟɬ ɬɟɦɩɟɪɚɬɭɪɭ ɫɬɟɧɤɢ ɬɪɭɛɵ ɢ 
ɭɫɤɨɪɹɟɬ ɨɛɪɚɡɨɜɚɧɢɟ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɨɫɚɠɞɟɧɢɹ. 

4. ɉɨ ɦɟɪɟ ɩɨɜɵɲɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɫɬɟɧɤɢ ɠɚɪɨɜɨɣ ɬɪɭɛɵ ɩɪɨɱɧɨɫɬɶ 
ɦɚɬɟɪɢɚɥɚ ɫɬɚɥɶɧɨɣ ɬɪɭɛɵ ɫɧɢɠɚɟɬɫɹ ɞɨ ɬɟɯ ɩɨɪ, ɩɨɤɚ ɧɟ ɩɪɨɢɡɨɣɞɟɬ 
ɩɥɚɫɬɢɱɟɫɤɚɹ ɞɟɮɨɪɦɚɰɢɹ ɜ ɫɬɟɧɤɟ, ɨɛɪɚɡɭɸɳɚɹ ɩɥɨɫɤɨɟ ɩɹɬɧɨ ɢɥɢ ɜɨɝɧɭɬɨɟ 
ɭɝɥɭɛɥɟɧɢɟ ɜ ɬɨɱɤɟ ɫɚɦɨɣ ɜɵɫɨɤɨɣ ɬɟɦɩɟɪɚɬɭɪɵ. Ⱦɥɹ ɠɚɪɨɜɨɣ ɬɪɭɛɵ ɢɡ 
ɧɟɪɠɚɜɟɸɳɟɣ ɫɬɚɥɢ ɞɢɚɦɟɬɪɨɦ 760 ɦɦ ɢ ɬɨɥɳɢɧɨɣ 12 ɦɦ ɬɟɦɩɟɪɚɬɭɪɚ ɫɬɟɧɤɢ, 
ɩɪɢ ɤɨɬɨɪɨɣ ɩɪɨɢɫɯɨɞɢɬ ɞɟɮɨɪɦɚɰɢɹ, ɫɨɫɬɚɜɥɹɟɬ ɨɤɨɥɨ 450 °ɋ. 

5. ɇɚɤɨɧɟɰ, ɩɪɨɱɧɨɫɬɶ ɬɪɭɛɵ ɫɧɢɠɚɟɬɫɹ ɧɚɫɬɨɥɶɤɨ, ɱɬɨ ɟё ɫɬɟɧɤɚ 
ɪɚɡɪɵɜɚɟɬɫɹ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɩɪɨɧɢɤɧɨɜɟɧɢɸ ɦɚɫɥɹɧɨɣ ɷɦɭɥɶɫɢɢ ɜɧɭɬɪɶ ɬɨɩɤɢ 
ɩɨɞ ɞɚɜɥɟɧɢɟɦ ɢ ɨɫɬɚɧɨɜɤɟ ɝɨɪɟɥɤɢ. 

Ɍɟɦɩɟɪɚɬɭɪɚ ɫɬɟɧɤɢ ɠɚɪɨɜɨɣ ɬɪɭɛɵ ɦɨɠɟɬ ɩɪɟɜɵɲɚɬɶ Tɤɪɢɬ ɩɨ ɪɹɞɭ 
ɩɪɢɱɢɧ. Ɉɞɧɚ ɢɡ ɩɪɢɱɢɧ ɜɵɫɨɤɨɣ ɬɟɦɩɟɪɚɬɭɪɵ ɫɬɟɧɤɢ ɠɚɪɨɜɨɣ ɬɪɭɛɵ ɫɜɹɡɚɧɚ 
ɫ ɨɝɪɚɧɢɱɟɧɢɹɦɢ ɜɧɟɲɧɟɣ ɬɟɩɥɨɩɟɪɟɞɚɱɢ ɨɬ ɧɚɪɭɠɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɫɬɟɧɤɢ 
ɠɚɪɨɜɨɣ ɬɪɭɛɵ. Ʉɚɤ ɩɪɚɜɢɥɨ, ɫɤɨɪɨɫɬɶ ɬɟɱɟɧɢɹ ɧɟɮɬɹɧɨɣ ɷɦɭɥɶɫɢɢ ɜɨɤɪɭɝ 
ɬɨɩɤɢ ɞɨɫɬɚɬɨɱɧɨ ɧɢɡɤɚɹ, ɩɨɷɬɨɦɭ ɨɫɧɨɜɧɵɦ ɪɟɠɢɦɨɦ ɬɟɩɥɨɩɟɪɟɞɚɱɢ 
ɹɜɥɹɟɬɫɹ ɟɫɬɟɫɬɜɟɧɧɚɹ ɤɨɧɜɟɤɰɢɹ. Ɋɚɫɱɟɬɧɵɣ ɫɪɟɞɧɢɣ ɤɨɷɮɮɢɰɢɟɧɬ 
ɬɟɩɥɨɩɟɪɟɞɚɱɢ ɫɨɫɬɚɜɥɹɟɬ 0,3 ȼɬ/ɫɦ/℃. ɗɬɨ ɡɧɚɱɟɧɢɟ ɦɟɧɶɲɟ ɞɥɹ 
ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɩɨɥɨɠɟɧɢɹ ɬɪɭɛɵ ɢ ɟɳё ɦɟɧɶɲɟ ɞɥɹ ɬɹɠɟɥɨɣ ɧɟɮɬɢ. Ⱦɥɹ ɷɬɢɯ 
ɭɫɥɨɜɢɣ ɥɨɤɚɥɶɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɟɪɟɞɚɱɢ ɦɨɠɟɬ ɛɵɬɶ ɨɰɟɧɟɧ ɜ 0,2 
ȼɬ/ɫɦ/℃. Ⱦɥɹ ɨɛɵɱɧɨɣ ɬɟɦɩɟɪɚɬɭɪɵ ɩɪɨɰɟɫɫɚ 120 °ɋ ɢ ɤɪɢɬɢɱɟɫɤɨɣ 
ɬɟɦɩɟɪɚɬɭɪɵ 400 °ɋ ɷɬɨ ɩɪɢɜɨɞɢɬ ɤ ɬɨɦɭ, ɱɬɨ ɦɚɤɫɢɦɚɥɶɧɵɣ ɩɪɟɞɟɥ ɬɟɩɥɨɜɨɝɨ 
ɩɨɬɨɤɚ ɨɬ ɬɪɭɛɵ, ɨɛɨɡɧɚɱɟɧɧɵɣ ɤɚɤ uɤɪɢɬ, ɫɨɫɬɚɜɥɹɟɬ 100 ȼɬ/ɫɦ/℃. ȿɫɥɢ 
ɥɨɤɚɥɶɧɵɣ ɬɟɩɥɨɜɨɣ ɩɨɬɨɤ ɩɪɟɜɵɲɚɟɬ 100 ȼɬ/ɫɦ/℃ ɞɥɹ ɷɬɨɝɨ ɩɪɢɦɟɪɚ, 
ɬɟɦɩɟɪɚɬɭɪɚ ɫɬɟɧɤɢ ɩɨɞɧɢɦɟɬɫɹ ɜɵɲɟ 400 °ɋ, ɱɬɨ ɩɪɢɜɟɞɟɬ ɤ ɤɨɤɫɨɜɚɧɢɸ ɧɚ 
ɜɧɟɲɧɟɣ ɫɬɨɪɨɧɟ ɬɪɭɛɵ. Ɍɨɝɞɚ ɨɞɧɨɣ ɢɡ ɫɬɪɚɬɟɝɢɣ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ 
ɞɨɫɬɢɠɟɧɢɹ ɤɪɢɬɢɱɟɫɤɨɣ ɬɟɦɩɟɪɚɬɭɪɵ ɫɬɟɧɤɢ ɹɜɥɹɟɬɫɹ ɨɝɪɚɧɢɱɟɧɢɟ 
ɜɧɭɬɪɟɧɧɟɝɨ ɬɟɩɥɨɜɨɝɨ ɩɨɬɨɤɚ ɤ ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɫɬɟɧɤɢ ɠɚɪɨɜɨɣ 
ɬɪɭɛɵ ɞɨ 100 ȼɬ/ɫɦ/℃. 

Ɂɧɚɱɟɧɢɟ ɜɧɟɲɧɟɝɨ ɤɨɷɮɮɢɰɢɟɧɬɚ ɬɟɩɥɨɩɟɪɟɞɚɱɢ ɞɥɹ ɫɬɟɧɤɢ ɠɚɪɨɜɨɣ 
ɬɪɭɛɵ ɦɨɠɟɬ ɛɵɬɶ ɧɟɨɞɢɧɚɤɨɜɵɦ ɩɨ ɜɫɟɣ ɧɚɪɭɠɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ. Ɂɧɚɱɟɧɢɹ 
ɤɨɷɮɮɢɰɢɟɧɬɚ ɦɨɝɭɬ ɭɦɟɧɶɲɚɬɶɫɹ ɢɡ-ɡɚ: 

1. Ɂɨɧ ɫ ɧɢɡɤɢɦ ɪɚɫɯɨɞɨɦ, ɝɞɟ ɟɫɬɟɫɬɜɟɧɧɚɹ ɤɨɧɜɟɤɰɢɹ ɡɚɬɪɭɞɧɟɧɚ 
ɫɬɪɭɤɬɭɪɨɣ ɠɚɪɨɜɨɣ ɬɪɭɛɵ. ɗɬɨ ɫɩɪɚɜɟɞɥɢɜɨ, ɧɚɩɪɢɦɟɪ, ɜɛɥɢɡɢ ɜɧɭɬɪɟɧɧɟɣ 
ɩɨɜɟɪɯɧɨɫɬɢ U-ɨɛɪɚɡɧɨɝɨ ɢɡɝɢɛɚ, ɩɨɤɚɡɚɧɧɨɝɨ ɧɚ ɪɢɫɭɧɤɟ 4.1. Ʉɨɧɜɟɤɬɢɜɧɵɣ 
ɩɨɬɨɤ ɧɟɮɬɹɧɨɣ ɷɦɭɥɶɫɢɢ ɭɦɟɧɶɲɚɟɬɫɹ ɜ ɷɬɨɣ ɨɛɥɚɫɬɢ ɢ ɦɨɠɟɬ ɜɵɡɜɚɬɶ 
ɩɪɟɠɞɟɜɪɟɦɟɧɧɨɟ ɨɛɪɚɡɨɜɚɧɢɟ ɫɥɨɹ ɤɨɤɫɨɜɚɧɢɹ ɢ ɪɚɡɪɭɲɟɧɢɟ ɬɪɭɛɵ. Ɇɨɠɟɬ 
ɩɨɬɪɟɛɨɜɚɬɶɫɹ ɭɦɟɧɶɲɢɬɶ ɬɟɩɥɨɜɨɣ ɩɨɬɨɤ ɜ ɷɬɨɣ ɨɛɥɚɫɬɢ, ɱɬɨɛɵ 
ɩɪɟɞɨɬɜɪɚɬɢɬɶ ɨɛɪɚɡɨɜɚɧɢɟ ɫɥɨɹ ɤɨɤɫɨɜɚɧɢɹ. 

2. Ɏɨɪɦɢɪɨɜɚɧɢɹ ɬɜɟɪɞɵɯ ɫɥɨɟɜ ɧɚ ɫɬɟɧɤɟ ɬɪɭɛɵ. ɇɚɩɪɢɦɟɪ, ɩɟɫɨɤ 
ɦɨɠɟɬ ɨɫɚɠɞɚɬɶɫɹ ɩɨɜɟɪɯ ɧɚɪɭɠɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɫɬɟɧɤɢ ɠɚɪɨɜɨɣ ɬɪɭɛɵ, ɜ 
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ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ ɨɛɪɚɡɭɟɬɫɹ ɢɡɨɥɢɪɭɸɳɢɣ ɫɥɨɣ ɢ ɩɨɜɵɲɚɟɬɫɹ ɬɟɦɩɟɪɚɬɭɪɚ 
ɫɬɟɧɤɢ ɬɪɭɛɵ. ȼ ɧɟɤɨɬɨɪɵɯ ɪɚɡɞɟɥɢɬɟɥɹɯ ɢɫɩɨɥɶɡɭɸɬɫɹ ɫɬɪɭɢ ɜɨɞɵ ɩɨɞ 
ɞɚɜɥɟɧɢɟɦ ɞɥɹ ɭɞɚɥɟɧɢɹ ɩɟɫɤɚ, ɤɨɬɨɪɵɣ ɨɫɟɞɚɟɬ ɧɚ ɬɪɭɛɟ. 

ȼ ɧɟɤɨɬɨɪɵɯ ɦɟɫɬɚɯ ɜ ɪɚɡɞɟɥɢɬɟɥɟ ɟɫɬɟɫɬɜɟɧɧɚɹ ɤɨɧɜɟɤɰɢɹ ɦɨɠɟɬ ɛɵɬɶ 
ɭɫɢɥɟɧɚ ɩɪɢɧɭɞɢɬɟɥɶɧɨɣ ɤɨɧɜɟɤɰɢɟɣ ɛɨɥɟɟ ɫɢɥɶɧɵɦ ɩɨɬɨɤɨɦ ɠɢɞɤɨɫɬɢ ɧɚ 
ɜɯɨɞɟ. Ɍɚɦ, ɝɞɟ ɷɬɨ ɩɪɨɢɫɯɨɞɢɬ, ɤɨɷɮɮɢɰɢɟɧɬ ɜɧɟɲɧɟɝɨ ɬɟɩɥɨɨɛɦɟɧɚ ɦɨɠɟɬ 
ɛɵɬɶ ɡɧɚɱɢɬɟɥɶɧɨ ɜɵɲɟ, ɱɟɦ ɡɧɚɱɟɧɢɟ ɞɥɹ ɟɫɬɟɫɬɜɟɧɧɨɣ ɤɨɧɜɟɤɰɢɢ. ɗɬɨɬ 
ɷɮɮɟɤɬ ɩɨɤɚɡɚɧ ɧɚ ɪɢɫɭɧɤɟ 4.3 ɞɥɹ ɥɟɝɤɨɣ ɧɟɮɬɢ. 

 

 
 

Ɋɢɫɭɧɨɤ 4.3 - Ʉɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɟɪɟɞɚɱɢ ɞɥɹ ɥɟɝɤɨɣ ɧɟɮɬɢ 
 

ȿɳɟ ɨɞɧɚ ɩɪɢɱɢɧɚ ɩɪɟɜɵɲɟɧɢɹ ɫɬɚɧɞɚɪɬɧɨɣ ɬɟɦɩɟɪɚɬɭɪɵ ɫɬɟɧɤɢ 
ɠɚɪɨɜɨɣ ɬɪɭɛɵ ɫɜɹɡɚɧɚ ɫ ɬɨɱɧɨɫɬɶɸ ɫɯɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɞɥɹ ɩɨɞɞɟɪɠɚɧɢɹ 
ɬɟɦɩɟɪɚɬɭɪɵ ɩɨɬɨɤɚ ɜɨɞɨɧɟɮɬɹɧɨɣ ɷɦɭɥɶɫɢɢ. ȼ ɨɛɵɱɧɨɦ 
ɧɟɮɬɟɝɚɡɨɜɨɞɨɪɚɡɞɟɥɢɬɟɥɟ ɫɤɨɪɨɫɬɶ ɝɨɪɟɧɢɹ ɝɨɪɟɥɤɢ ɪɟɝɭɥɢɪɭɟɬɫɹ 
ɪɟɝɭɥɹɬɨɪɨɦ ɬɟɦɩɟɪɚɬɭɪɵ ɫ ɤɨɧɬɪɨɥɥɟɪɨɦ. Ʉɨɧɬɪɨɥɥɟɪ ɩɨɥɭɱɚɟɬ ɢɡɦɟɪɟɧɢɹ 
ɬɟɦɩɟɪɚɬɭɪɵ, ɫɪɚɜɧɢɜɚɟɬ ɟɝɨ ɫ ɡɚɞɚɧɧɵɦ ɡɧɚɱɟɧɢɟɦ ɢ ɪɟɝɭɥɢɪɭɟɬ ɫɤɨɪɨɫɬɶ 
ɝɨɪɟɧɢɹ, ɢɫɩɨɥɶɡɭɹ ɫɩɟɰɢɚɥɶɧɵɣ ɚɥɝɨɪɢɬɦ. Ʉɨɝɞɚ ɪɚɛɨɱɢɟ ɭɫɥɨɜɢɹ ɫɬɚɛɢɥɶɧɵ, 
ɞɚɧɧɵɣ ɫɩɨɫɨɛ ɭɩɪɚɜɥɟɧɢɹ ɪɚɛɨɬɚɟɬ ɯɨɪɨɲɨ. ɉɪɢ ɛɵɫɬɪɵɯ ɢɡɦɟɧɟɧɢɹɯ 
ɭɫɥɨɜɢɣ ɩɪɨɰɟɫɫɚ, ɜ ɱɚɫɬɧɨɫɬɢ ɫɤɨɪɨɫɬɢ ɩɨɬɨɤɚ, ɦɨɠɟɬ ɫɧɢɡɢɬɶɫɹ ɬɨɱɧɨɫɬɶ 
ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ. ɇɚɩɪɢɦɟɪ, ɩɪɢ ɜɧɟɡɚɩɧɨɦ ɭɜɟɥɢɱɟɧɢɢ ɪɚɫɯɨɞɚ 
ɧɟɮɬɢ ɢ ɜɨɞɵ ɬɟɦɩɟɪɚɬɭɪɚ ɭɩɚɞɟɬ, ɱɬɨ ɩɪɢɜɟɞɟɬ ɤ ɛɨɥɶɲɨɦɭ ɫɤɚɱɤɭ ɜ 
ɢɡɦɟɪɟɧɢɹɯ ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɡɧɚɱɢɬɟɥɶɧɨɦɭ ɭɜɟɥɢɱɟɧɢɸ ɫɤɨɪɨɫɬɢ ɨɛɠɢɝɚ. 
ɋɥɟɞɭɟɬ ɫɨɛɥɸɞɚɬɶ ɨɫɬɨɪɨɠɧɨɫɬɶ, ɱɬɨɛɵ ɨɝɪɚɧɢɱɢɬɶ ɦɚɤɫɢɦɚɥɶɧɭɸ ɜɟɥɢɱɢɧɭ 
ɨɛɠɢɝɚ, ɱɬɨɛɵ ɩɪɟɞɨɬɜɪɚɬɢɬɶ ɛɨɥɶɲɨɣ ɧɚɝɪɟɜ ɫɬɟɧɤɢ ɬɪɭɛɵ. Ɍɚɤɠɟ 
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ɩɪɨɛɥɟɦɚɬɢɱɧɵɦ ɹɜɥɹɟɬɫɹ ɜɧɟɡɚɩɧɨɟ ɫɧɢɠɟɧɢɟ ɪɚɫɯɨɞɚ ɷɦɭɥɶɫɢɢ. ɗɬɨ 
ɩɨɜɵɫɢɬ ɬɟɦɩɟɪɚɬɭɪɭ, ɭɦɟɧɶɲɢɬ ɤɨɷɮɮɢɰɢɟɧɬ ɜɧɟɲɧɟɝɨ ɬɟɩɥɨɨɛɦɟɧɚ ɢ 
ɭɜɟɥɢɱɢɬ ɡɚɞɟɪɠɤɭ ɦɟɠɞɭ ɢɡɦɟɧɟɧɢɟɦ ɫɤɨɪɨɫɬɢ ɝɨɪɟɧɢɹ ɢ ɢɡɦɟɧɟɧɢɟɦ 
ɬɟɦɩɟɪɚɬɭɪɵ. ȼɫɟ ɷɬɢ ɷɮɮɟɤɬɵ ɦɨɝɭɬ ɫɩɨɫɨɛɫɬɜɨɜɚɬɶ ɛɨɥɶɲɨɦɭ ɭɜɟɥɢɱɟɧɢɸ 
ɬɟɦɩɟɪɚɬɭɪɵ ɫɬɟɧɤɢ ɠɚɪɨɜɨɣ ɬɪɭɛɵ. 

Ⱦɪɭɝɨɣ ɮɚɤɬɨɪ, ɤɨɬɨɪɵɣ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɩɨɜɵɲɟɧɢɸ ɬɟɦɩɟɪɚɬɭɪɵ 
ɫɬɟɧɤɢ ɠɚɪɨɜɨɣ ɬɪɭɛɵ, ɦɨɠɟɬ ɜɨɡɧɢɤɧɭɬɶ ɜɨ ɜɪɟɦɹ ɯɨɥɨɞɧɨɝɨ ɡɚɩɭɫɤɚ. Ʉɚɤ 
ɩɪɚɜɢɥɨ, ɜɹɡɤɚɹ ɬɹɠɟɥɚɹ ɧɟɮɬɶ ɛɭɞɟɬ ɢɦɟɬɶ ɝɨɪɚɡɞɨ ɛɨɥɟɟ ɧɢɡɤɢɣ ɤɨɷɮɮɢɰɢɟɧɬ 
ɜɧɟɲɧɟɝɨ ɬɟɩɥɨɨɛɦɟɧɚ ɜ ɯɨɥɨɞɧɨɦ ɫɨɫɬɨɹɧɢɢ. ɇɚ ɪɢɫɭɧɤɟ 4.4 ɩɨɤɚɡɚɧɨ 
ɜɥɢɹɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɠɢɞɤɨɫɬɢ ɧɚ ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɟɪɟɞɚɱɢ ɞɥɹ ɥɟɝɤɨɣ 
ɧɟɮɬɢ ɢ ɜɨɞɵ ɜɞɨɥɶ ɩɥɨɫɤɨɣ ɩɥɚɫɬɢɧɵ. Ⱦɨ ɬɟɯ ɩɨɪ, ɩɨɤɚ ɬɟɦɩɟɪɚɬɭɪɚ ɧɟ 
ɞɨɫɬɢɝɧɟɬ ɡɧɚɱɟɧɢɹ ɩɪɨɝɪɟɜɚ, ɫɤɚɠɟɦ, 65 °ɋ, ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɩɥɚɦɟɧɢ ɝɨɪɟɥɤɢ 
ɞɨɥɠɧɚ ɛɵɬɶ ɨɝɪɚɧɢɱɟɧɚ ɩɪɢɦɟɪɧɨ ɩɨɥɨɜɢɧɨɣ ɦɚɤɫɢɦɚɥɶɧɨɣ ɢɧɬɟɧɫɢɜɧɨɫɬɢ 
ɝɨɪɟɧɢɹ. Ʉɚɤ ɬɨɥɶɤɨ ɠɢɞɤɨɫɬɶ ɜ ɪɚɡɞɟɥɢɬɟɥɟ ɩɪɟɜɵɫɢɬ ɡɧɚɱɟɧɢɟ ɩɪɨɝɪɟɜɚ, 
ɦɨɳɧɨɫɬɶ ɝɨɪɟɥɤɢ ɦɨɠɟɬ ɛɵɬɶ ɭɜɟɥɢɱɟɧɚ. 
 

 
 

Ɋɢɫɭɧɨɤ 4.4 - ȼɥɢɹɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɠɢɞɤɨɫɬɢ ɧɚ ɬɟɩɥɨɨɛɦɟɧ ɫ ɟɫɬɟɫɬɜɟɧɧɨɣ 
ɤɨɧɜɟɤɰɢɟɣ 

 
ɇɚɤɨɧɟɰ, ɬɟɦɩɟɪɚɬɭɪɚ ɫɬɟɧɤɢ ɠɚɪɨɜɨɣ ɬɪɭɛɵ ɦɨɠɟɬ ɞɨɫɬɢɝɚɬɶ ɜɵɫɨɤɢɯ 

ɡɧɚɱɟɧɢɣ ɢɡ-ɡɚ ɧɟɪɚɜɧɨɦɟɪɧɨɝɨ ɜɧɭɬɪɟɧɧɟɝɨ ɬɟɩɥɨɨɛɦɟɧɚ. ɗɬɨ ɫɩɪɚɜɟɞɥɢɜɨ 
ɞɥɹ ɤɨɪɨɬɤɨɝɨ, ɢɧɬɟɧɫɢɜɧɨɝɨ ɩɥɚɦɟɧɢ ɝɨɪɟɥɤɢ, ɤɨɬɨɪɨɟ ɢɦɟɟɬ ɜɵɫɨɤɢɟ 
ɥɨɤɚɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɬɟɩɥɨɜɨɝɨ ɩɨɬɨɤɚ. ɇɚ ɪɢɫɭɧɤɟ 4.2 ɩɨɤɚɡɚɧɚ ɨɛɵɱɧɚɹ 
ɝɨɪɟɥɤɚ ɫ ɤɨɪɨɬɤɢɦ ɢɧɬɟɧɫɢɜɧɵɦ ɩɥɚɦɟɧɟɦ. Ʉɥɸɱɟɜɨɣ ɫɬɪɚɬɟɝɢɟɣ ɡɞɟɫɶ 
ɹɜɥɹɟɬɫɹ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɬɟɩɥɨɜɨɝɨ ɩɨɬɨɤɚ ɩɨ ɦɚɤɫɢɦɚɥɶɧɨ ɜɨɡɦɨɠɧɨɣ 
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ɩɥɨɳɚɞɢ ɠɚɪɨɜɨɣ ɬɪɭɛɵ. ɂɡɛɵɬɨɤ ɜɨɡɞɭɯɚ ɬɚɤɠɟ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɥɹ 
ɭɦɟɧɶɲɟɧɢɹ ɩɢɤɨɜɵɯ ɡɧɚɱɟɧɢɣ ɬɟɩɥɨɜɨɝɨ ɩɨɬɨɤɚ ɝɨɪɟɥɤɢ, ɧɨ ɷɬɨ ɩɪɢɜɟɞɟɬ ɤ 
ɫɧɢɠɟɧɢɸ ɬɟɩɥɨɜɨɝɨ ɄɉȾ ɪɚɡɞɟɥɢɬɟɥɹ, ɱɬɨ ɩɨɬɪɟɛɭɟɬ ɛɨɥɶɲɟ ɬɨɩɥɢɜɚ ɞɥɹ ɬɨɣ 
ɠɟ ɬɟɩɥɨɩɟɪɟɞɚɱɢ. 

ɂɬɨɝɨ ɦɨɠɧɨ ɪɚɫɫɦɨɬɪɟɬɶ ɧɟɫɤɨɥɶɤɨ ɩɚɪɚɦɟɬɪɨɜ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ 
ɝɨɪɟɥɤɢ ɪɚɡɞɟɥɢɬɟɥɹ: 

1. Ɍɟɩɥɨɜɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɪɚɡɞɟɥɢɬɟɥɹ. Ⱦɚɧɧɵɣ ɫɬɚɧɞɚɪɬ 
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɪɚɜɟɧ ɬɟɩɥɭ, ɩɟɪɟɞɚɜɚɟɦɨɦɭ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɠɢɞɤɨɫɬɢ 
ɧɟɮɬɶ-ɜɨɞɚ, ɞɟɥɟɧɧɨɦɭ ɧɚ ɨɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ ɩɨɞɜɨɞɢɦɨɝɨ ɬɟɩɥɚ. ɑɬɨɛɵ 
ɦɢɧɢɦɢɡɢɪɨɜɚɬɶ ɡɚɬɪɚɬɵ ɧɚ ɬɨɩɥɢɜɨ, ɬɟɩɥɨɜɨɣ ɄɉȾ ɪɚɡɞɟɥɢɬɟɥɹ ɞɨɥɠɟɧ ɛɵɬɶ 
ɦɚɤɫɢɦɚɥɶɧɵɦ. Ɉɛɵɱɧɨ ɡɧɚɱɟɧɢɹ ɞɥɹ ɪɚɡɞɟɥɢɬɟɥɹ ɫɨɫɬɚɜɥɹɸɬ ɨɬ 70 ɞɨ 80%. 

2. Ʉɨɷɮɮɢɰɢɟɧɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɦɨɳɧɨɫɬɢ. ɗɬɚ ɜɟɥɢɱɢɧɚ ɹɜɥɹɟɬɫɹ 
ɦɟɪɨɣ ɨɞɧɨɪɨɞɧɨɫɬɢ ɫɤɨɪɨɫɬɢ ɬɟɩɥɨɩɟɪɟɞɚɱɢ ɠɚɪɨɜɨɣ ɬɪɭɛɵ. Ɉɧ ɪɚɜɟɧ ɬɟɩɥɭ, 
ɩɟɪɟɞɚɜɚɟɦɨɦɭ ɷɦɭɥɶɫɢɢ, ɞɟɥɟɧɧɨɦɭ ɧɚ ɩɪɨɢɡɜɟɞɟɧɢɟ ɩɥɨɳɚɞɢ ɩɨɜɟɪɯɧɨɫɬɢ 
ɠɚɪɨɜɨɣ ɬɪɭɛɵ ɧɚ ɦɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɬɟɩɥɨɜɨɝɨ ɩɨɬɨɤɚ ɛɟɡ ɡɚɝɪɹɡɧɟɧɢɹ 
ɬɪɭɛɵ, uɤɪɢɬ. ɋɬɨɢɬ ɨɛɪɚɬɢɬɶ ɜɧɢɦɚɧɢɟ, ɱɬɨ ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ 
ɦɨɳɧɨɫɬɢ ɪɚɜɟɧ 100%, ɟɫɥɢ ɫɬɟɧɤɚ ɠɚɪɨɜɨɣ ɬɪɭɛɵ ɩɪɢɧɢɦɚɟɬ ɦɚɤɫɢɦɚɥɶɧɵɣ 
ɬɟɩɥɨɜɨɣ ɩɨɬɨɤ ɩɨ ɜɫɟɣ ɫɜɨɟɣ ɞɥɢɧɟ. Ʉɨɝɞɚ ɡɧɚɱɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɚ 
ɩɪɢɛɥɢɠɚɸɬɫɹ ɤ 100%, ɦɚɤɫɢɦɚɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɬɟɩɥɚ ɩɟɪɟɞɚɟɬɫɹ ɠɢɞɤɨɫɬɢ 
ɛɟɡ ɨɛɪɚɡɨɜɚɧɢɹ ɫɥɨɹ ɤɨɤɫɨɜɚɧɢɹ. 

3. ɋɪɟɞɧɟɟ ɜɪɟɦɹ ɦɟɠɞɭ ɨɬɤɚɡɚɦɢ ɞɥɹ ɠɚɪɨɜɵɯ ɬɪɭɛ. ɉɭɬɟɦ 
ɧɚɞɥɟɠɚɳɟɝɨ ɭɫɬɪɚɧɟɧɢɹ ɩɪɢɱɢɧ ɬɟɩɥɨɜɵɯ ɨɬɤɚɡɨɜ ɠɚɪɨɜɨɣ ɬɪɭɛɵ, ɨ ɤɨɬɨɪɵɯ 
ɝɨɜɨɪɢɥɨɫɶ ɜɵɲɟ, ɰɟɥɶ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨɛɵ ɦɚɤɫɢɦɚɥɶɧɨ ɭɜɟɥɢɱɢɬɶ ɜɪɟɦɹ ɟё 
ɪɚɛɨɬɵ. ɗɬɨ ɫɧɢɠɚɟɬ ɡɚɬɪɚɬɵ ɧɚ ɡɚɦɟɧɭ ɬɪɭɛ ɢ ɩɨɬɟɪɸ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɢɡ-
ɡɚ ɜɵɜɨɞɚ ɪɚɡɞɟɥɢɬɟɥɹ ɢɡ ɪɚɛɨɬɵ. 

 
5 ɂɧɮɪɚɤɪɚɫɧɵɟ ɝɨɪɟɥɨɱɧɵɟ ɭɫɬɪɨɣɫɬɜɚ 
 
ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɜ ɛɵɬɭ ɢ ɜ ɩɪɨɦɵɲɥɟɧɧɨɦ ɩɪɨɢɡɜɨɞɫɬɜɟ ɲɢɪɨɤɨ 

ɢɫɩɨɥɶɡɭɸɬɫɹ ɝɨɪɟɥɤɢ «ɨɬɤɪɵɬɨɝɨ ɩɥɚɦɟɧɢ», ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ 
ɷɧɟɪɝɨɜɵɞɟɥɟɧɢɟ ɜ ɪɟɠɢɦɟ ɞɢɮɮɭɡɢɨɧɧɨɝɨ ɝɨɪɟɧɢɹ ɫ ɜɵɫɨɤɨɣ ɬɟɦɩɟɪɚɬɭɪɨɣ 
ɮɪɨɧɬɚ ɩɥɚɦɟɧɢ. ɗɬɨ ɩɪɢɜɨɞɢɬ ɤ ɧɟɞɨɫɬɚɬɨɱɧɨɣ ɩɨɥɧɨɬɟ ɫɝɨɪɚɧɢɹ, ɜɵɫɨɤɨɣ 
ɬɨɤɫɢɱɧɨɫɬɢ ɨɬɯɨɞɹɳɢɯ ɝɚɡɨɜ, ɚ ɩɪɢ ɤɨɧɜɟɤɬɢɜɧɨɦ ɧɚɝɪɟɜɟ ɜ ɨɬɤɪɵɬɨɦ 
ɩɪɨɫɬɪɚɧɫɬɜɟ ɨɛɴɟɤɬɨɜ ɨɝɪɚɧɢɱɟɧɧɨɝɨ ɪɚɡɦɟɪɚ - ɤ ɧɢɡɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 
ɩɪɨɰɟɫɫɚ. 

Ȼɨɥɟɟ ɜɵɫɨɤɭɸ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɢ ɪɟɡɤɨɟ ɫɧɢɠɟɧɢɟ ɨɤɢɫɥɨɜ ɚɡɨɬɚ ɜ 
ɩɪɨɞɭɤɬɚɯ ɫɝɨɪɚɧɢɹ ɨɛɟɫɩɟɱɢɜɚɸɬ ɪɚɞɢɚɰɢɨɧɧɵɟ ɝɨɪɟɥɨɱɧɵɟ ɭɫɬɪɨɣɫɬɜɚ. ȼ 
ɬɚɤɢɯ ɝɨɪɟɥɤɚɯ ɝɨɪɟɧɢɟ ɩɪɨɢɫɯɨɞɢɬ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɩɥɨɫɤɨɣ ɩɪɨɧɢɰɚɟɦɨɣ 
ɤɟɪɚɦɢɱɟɫɤɨɣ (ɢɥɢ ɢɧɨɣ) ɦɚɬɪɢɰɵ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɫɢɥɶɧɨɝɨ ɬɟɩɥɨɨɬɜɨɞɚ ɨɬ 
ɮɪɨɧɬɚ ɩɥɚɦɟɧɢ ɜ ɦɚɬɪɢɰɭ, ɬɟɦɩɟɪɚɬɭɪɚ ɝɨɪɟɧɢɹ ɫɧɢɠɚɟɬɫɹ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦɭ ɫɧɢɠɟɧɢɸ ɨɤɢɫɥɨɜ ɚɡɨɬɚ ɜ ɩɪɨɞɭɤɬɚɯ ɫɝɨɪɚɧɢɹ. ɇɚɝɪɟɜ 
ɩɨɜɟɪɯɧɨɫɬɢ ɦɚɬɪɢɰɵ ɨɛɟɫɩɟɱɢɜɚɟɬ ɫɢɥɶɧɵɣ ɪɚɞɢɚɰɢɨɧɧɵɣ ɩɨɬɨɤ, ɩɪɢ ɷɬɨɦ 
ɞɨ 50% ɷɧɟɪɝɢɢ ɝɨɪɟɧɢɹ ɦɨɠɟɬ ɩɟɪɟɯɨɞɢɬɶ ɜ ɢɡɥɭɱɟɧɢɟ, ɭɜɟɥɢɱɢɜɚɹ ɄɉȾ 
ɧɚɝɪɟɜɚɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ. 
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Ɋɚɡɪɚɛɨɬɤɚ ɩɨɪɢɫɬɵɯ ɝɨɪɟɥɨɤ, ɫɩɨɫɨɛɧɵɯ ɪɚɛɨɬɚɬɶ ɧɚ ɛɟɞɧɵɯ ɝɚɡɨɜɵɯ 
ɫɦɟɫɹɯ ɫ ɜɵɫɨɤɢɦ ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ ɜɤɥɸɱɚɟɬ 
ɪɹɞ ɚɫɩɟɤɬɨɜ ɤɚɤ ɮɭɧɞɚɦɟɧɬɚɥɶɧɨɝɨ, ɬɚɤ ɢ ɩɪɢɤɥɚɞɧɨɝɨ ɯɚɪɚɤɬɟɪɚ. 
Ɏɭɧɞɚɦɟɧɬɚɥɶɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɜ ɨɛɥɚɫɬɢ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɝɨɪɟɧɢɹ ɢɦɟɸɬ 
ɞɥɢɧɧɭɸ ɢɫɬɨɪɢɸ, ɩɪɢɱɟɦ ɢɡɭɱɚɥɢɫɶ ɧɟ ɬɨɥɶɤɨ ɩɪɨɰɟɫɫɵ ɫɬɚɛɢɥɢɡɚɰɢɢ 
ɩɥɚɦɟɧɢ ɜ ɭɡɤɢɯ ɤɚɧɚɥɚɯ, ɧɨ ɢ ɪɟɠɢɦɵ ɝɨɪɟɧɢɹ ɜ ɩɨɪɢɫɬɵɯ ɫɪɟɞɚɯ ɪɚɡɥɢɱɧɨɣ 
ɮɢɡɢɱɟɫɤɨɣ ɩɪɢɪɨɞɵ. 

ɋɩɟɤɬɪ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɨɪɢɫɬɵɯ ɝɨɪɟɥɨɤ ɜ ɢɧɞɭɫɬɪɢɢ ɜɟɫɶɦɚ ɲɢɪɨɤ: ɷɬɨ 
ɝɨɪɟɥɤɢ ɞɥɹ ɩɟɱɟɣ, ɫɭɲɢɥɨɤ, ɨɬɨɩɥɟɧɢɹ ɠɢɥɢɳ ɢ ɞɪɭɝɢɯ ɩɨɦɟɳɟɧɢɣ; ɩɟɱɢ ɞɥɹ 
ɨɛɠɢɝɚ ɢɡɜɟɫɬɢ ɲɚɦɨɬɚ, ɤɢɪɩɢɱɚ ɢ ɤɟɪɚɦɢɤɢ; ɩɟɱɢ ɞɥɹ ɜɚɪɤɢ ɫɬɟɤɥɚ ɢ 
ɫɢɥɢɤɚɬɧɵɯ ɦɚɬɟɪɢɚɥɨɜ; ɩɟɱɢ ɞɥɹ ɜɵɩɟɱɤɢ ɯɥɟɛɨɛɭɥɨɱɧɵɯ ɢ ɤɨɧɞɢɬɟɪɫɤɢɯ 
ɢɡɞɟɥɢɣ. ɂɡɜɟɫɬɧɵ ɩɪɢɦɟɪɵ ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɫɠɢɝɚɧɢɹ ɝɚɡɚ ɜ ɩɟɱɚɯ ɢ 
ɫɭɲɢɥɤɚɯ ɦɟɬɚɥɥɭɪɝɢɱɟɫɤɢɯ ɢ ɦɚɲɢɧɨɫɬɪɨɢɬɟɥɶɧɵɯ ɡɚɜɨɞɨɜ. ɉɨɪɢɫɬɵɟ 
ɝɨɪɟɥɤɢ ɢɫɩɨɥɶɡɭɸɬɫɹ ɜ ɜɨɞɨɝɪɟɣɧɵɯ ɤɨɬɥɚɯ, ɩɚɪɨɝɟɧɟɪɚɬɨɪɚɯ, ɤɚɥɨɪɢɮɟɪɚɯ, 
ɝɟɧɟɪɚɬɨɪɚɯ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɣ. 

 
5.1 Ɉɛɡɨɪ ɫɭɳɟɫɬɜɭɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ 
 
ȼ ɤɧɢɝɟ [7] ɭɩɨɦɢɧɚɸɬɫɹ ɩɟɪɜɵɟ ɜɚɪɢɚɧɬɵ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɝɨɪɟɥɨɤ 

ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ ɝɨɪɟɧɢɹ. ɍɬɜɟɪɠɞɚɥɨɫɶ, ɱɬɨ ɛɥɚɝɨɞɚɪɹ ɞɟɥɟɧɢɸ ɩɨɬɨɤɚ ɧɚ 
ɦɟɥɤɢɟ ɫɬɪɭɢ ɭɦɟɧɶɲɚɟɬɫɹ ɜɟɪɨɹɬɧɨɫɬɶ ɩɪɨɫɤɨɤɚ ɩɥɚɦɟɧɢ ɞɚɠɟ ɩɪɢ 
ɨɬɫɭɬɫɬɜɢɢ ɜɨɞɹɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ. ȼ ɷɬɢɯ ɰɟɥɹɯ ɫɬɚɥɢ ɫɨɡɞɚɜɚɬɶɫɹ 
ɨɝɧɟɭɩɨɪɧɵɟ ɛɥɨɤɢ ɫ ɨɬɜɟɪɫɬɢɹɦɢ ɧɟɛɨɥɶɲɢɯ ɪɚɡɦɟɪɨɜ (ɪɢɫɭɧɨɤ 5.1). 

 

 

 
 

Ɋɢɫɭɧɨɤ 5.1 – Ƚɨɪɟɥɤɢ ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ ɝɨɪɟɧɢɹ ɫ ɦɧɨɝɨɤɚɧɚɥɶɧɨɣ 
ɤɟɪɚɦɢɱɟɫɤɨɣ ɧɚɫɚɞɤɨɣ 
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Ƚɨɪɟɧɢɟ ɧɚɱɢɧɚɟɬɫɹ ɜ ɬɭɧɧɟɥɹɯ ɛɥɨɤɚ, ɧɨ ɟɝɨ ɬɟɦɩɟɪɚɬɭɪɚ ɜ ɭɡɤɢɯ 
ɤɚɧɚɥɚɯ ɡɧɚɱɢɬɟɥɶɧɨ ɧɟ ɩɨɞɧɢɦɚɟɬɫɹ ɜɫɥɟɞɫɬɜɢɟ ɦɚɥɨɣ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ 
ɨɝɧɟɭɩɨɪɚ ɢ ɨɯɥɚɠɞɟɧɢɹ ɩɨɫɬɭɩɚɸɳɟɣ ɝɨɪɸɱɟɣ ɫɦɟɫɶɸ. 

ɍɫɩɟɲɧɨɟ ɩɪɢɦɟɧɟɧɢɟ ɬɚɤɢɯ ɤɟɪɚɦɢɱɟɫɤɢɯ ɦɧɨɝɨɤɚɧɚɥɶɧɵɯ ɝɨɪɟɥɨɤ ɫ 
ɧɚɱɚɥɚ ɩɪɢɜɟɥɨ ɤ ɦɵɫɥɢ, ɱɬɨ ɩɨɪɢɫɬɵɣ ɤɢɪɩɢɱ ɫ ɜɵɝɨɪɚɸɳɢɦɢ ɞɨɛɚɜɤɚɦɢ 
ɦɨɠɟɬ ɛɵɬɶ ɞɚɠɟ ɥɭɱɲɟ ɢ ɞɟɲɟɜɥɟ, ɱɟɦ ɩɟɪɮɨɪɢɪɨɜɚɧɧɵɟ ɛɥɨɤɢ. ɉɪɢɦɟɧɟɧɢɟ 
ɩɨɪɢɫɬɨɝɨ ɤɢɪɩɢɱɚ ɦɨɝɥɨ ɛɵ ɞɚɬɶ ɥɭɱɲɢɟ ɪɟɡɭɥɶɬɚɬɵ ɟɳɟ ɢ ɩɨɬɨɦɭ, ɱɬɨ ɫɬɟɧɵ 
ɢ ɫɜɨɞ ɩɟɱɢ ɦɨɠɧɨ ɛɵɥɨ ɛɵ ɩɪɟɜɪɚɬɢɬɶ ɜ ɪɚɜɧɨɦɟɪɧɨ ɧɚɤɚɥɟɧɧɵɣ ɢɡɥɭɱɚɬɟɥɶ. 

Ɉɞɧɚɤɨ ɨɩɵɬɵ ɫ ɩɨɪɢɫɬɵɦ ɤɢɪɩɢɱɨɦ ɧɟ ɩɪɢɜɟɥɢ ɤ ɠɟɥɚɟɦɨɦɭ 
ɪɟɡɭɥɶɬɚɬɭ ɢ ɡɚɫɬɚɜɢɥɢ ɨɬɤɚɡɚɬɶɫɹ ɨɬ ɷɬɨɣ ɢɞɟɢ ɩɨ ɬɨɣ ɩɪɢɱɢɧɟ, ɱɬɨ ɩɨɪɵ ɜ 
ɤɢɪɩɢɱɟ ɧɟɨɞɢɧɚɤɨɜɵ ɩɨ ɪɚɡɦɟɪɚɦ. ɇɟɤɨɬɨɪɵɟ ɢɡ ɧɢɯ ɫɜɹɡɚɧɵ ɦɟɠɞɭ ɫɨɛɨɣ ɢ 
ɨɛɪɚɡɭɸɬ ɫɤɜɨɡɧɨɣ ɩɪɨɯɨɞ ɱɟɪɟɡ ɜɫɸ ɬɨɥɳɢɧɭ, ɚ ɞɪɭɝɢɟ ɡɚɦɤɧɭɬɵ. ɉɨɷɬɨɦɭ 
ɨɞɧɢ ɱɚɫɬɢ ɫɬɟɧ ɫɢɥɶɧɨ ɪɚɫɤɚɥɹɸɬɫɹ, ɞɪɭɝɢɟ ɠɟ ɨɫɬɚɸɬɫɹ ɬɟɦɧɵɦɢ. Ɍɨɥɶɤɨ ɫ 
ɪɚɡɜɢɬɢɟɦ ɬɟɯɧɨɥɨɝɢɣ ɢɡɝɨɬɨɜɥɟɧɢɹ ɩɨɪɢɫɬɵɯ ɨɝɧɟɭɩɨɪɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɫɬɚɥɨ 
ɜɨɡɦɨɠɧɨ ɢɡɨɛɪɟɬɟɧɢɟ ɤɟɪɚɦɢɱɟɫɤɢɯ ɢɧɮɪɚɤɪɚɫɧɵɯ ɝɨɪɟɥɨɤ ɜ ɬɨɦ ɜɢɞɟ, ɜ 
ɤɨɬɨɪɨɦ ɨɧɢ ɩɪɢɦɟɧɹɸɬɫɹ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ. 

ȼ ɪɚɛɨɬɟ [8] ɩɪɢɜɨɞɹɬɫɹ ɤɨɧɫɬɪɭɤɰɢɢ ɛɟɫɤɚɧɚɥɶɧɵɯ ɩɥɚɦɟɧɧɵɯ ɝɨɪɟɥɨɤ, 
ɩɪɢ ɩɨɦɨɳɢ ɤɨɬɨɪɵɯ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɪɨɰɟɫɫ ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ ɫɠɢɝɚɧɢɹ ɧɚ 
ɩɨɜɟɪɯɧɨɫɬɢ ɤɥɚɞɤɢ ɫɜɨɞɚ (ɪɢɫɭɧɨɤ 5.2). 

 

 
 

Ɋɢɫɭɧɨɤ 5.2 – ɋɯɟɦɚɬɢɱɟɫɤɨɟ ɢɡɨɛɪɚɠɟɧɢɟ ɛɟɫɩɥɚɦɟɧɧɨɣ ɝɨɪɟɥɤɢ 
ɛɟɫɤɚɧɚɥɶɧɨɝɨ ɬɢɩɚ 

 
Ɍɚɤɠɟ ɫɭɳɟɫɬɜɭɟɬ ɛɨɥɟɟ ɫɨɜɟɪɲɟɧɧɵɣ ɬɢɩ ɝɨɪɟɥɤɢ, ɝɞɟ ɩɪɨɰɟɫɫ 

ɫɠɢɝɚɧɢɹ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɫɩɟɰɢɚɥɶɧɨɣ ɤɟɪɚɦɢɤɢ, ɢɦɟɸɳɟɣ 
ɫɮɟɪɢɱɟɫɤɭɸ ɮɨɪɦɭ (ɪɢɫɭɧɨɤ 5.3). 
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Ɋɢɫɭɧɨɤ 5.3 – ɋɯɟɦɚɬɢɱɟɫɤɨɟ ɢɡɨɛɪɚɠɟɧɢɟ ɛɟɫɩɥɚɦɟɧɧɨɣ ɤɟɪɚɦɢɱɟɫɤɨɣ 
ɝɨɪɟɥɤɢ 

 
ȼ ɫɬɚɬɶɟ [9] ɩɪɟɞɥɚɝɚɟɬɫɹ ɤɨɧɫɬɪɭɤɰɢɹ ɢɧɮɪɚɤɪɚɫɧɨɝɨ (ɂɄ) ɝɨɪɟɥɨɱɧɨɝɨ 

ɭɫɬɪɨɣɫɬɜɚ ɫ ɩɥɨɫɤɨɣ ɩɪɨɧɢɰɚɟɦɨɣ ɤɟɪɚɦɢɱɟɫɤɨɣ ɦɚɬɪɢɰɟɣ ɢɡ ɦɹɝɤɨɝɨ 
ɠɚɪɨɫɬɨɣɤɨɝɨ ɬɟɩɥɨɢɡɨɥɢɪɭɸɳɟɝɨ ɦɚɬɟɪɢɚɥɚ Fiberfrax (SiO2 52%, Al2O3 28%, 
ZrO2 18%) ɬɨɥɳɢɧɨɣ 13 ɦɦ, ɩɨɪɢɫɬɨɫɬɶɸ 95% ɢ ɩɥɨɬɧɨɫɬɶɸ 128 ɤɝ/ɦ3(ɪɢɫɭɧɨɤ 
5.4). ȼ ɤɨɧɫɬɪɭɤɰɢɢ ɢɫɩɨɥɶɡɨɜɚɥɚɫɶ ɫɢɫɬɟɦɚ ɪɟɤɭɩɟɪɚɬɢɜɧɵɯ ɷɥɟɦɟɧɬɨɜ. 
ȼɜɟɞɟɧɢɟ ɜ ɤɨɧɫɬɪɭɤɰɢɸ ɝɨɪɟɥɤɢ ɪɟɤɭɩɟɪɚɬɢɜɧɵɯ ɷɥɟɦɟɧɬɨɜ ɢɡ ɠɚɪɨɩɪɨɱɧɨɝɨ 
ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ ɫɩɥɚɜɚ ɩɨɡɜɨɥɢɥɨ ɪɟɚɥɢɡɨɜɚɬɶ ɭɫɬɨɣɱɢɜɵɣ ɪɟɠɢɦ 
ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ ɝɨɪɟɧɢɹ ɤɚɤ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɦɚɬɪɢɰɵ, ɬɚɤ ɢ ɩɪɢ ɛɨɥɶɲɨɣ 
ɫɤɨɪɨɫɬɢ ɩɨɬɨɤɚ ɜ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɫɥɨɹɯ ɝɚɡɨɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ, ɨɛɬɟɤɚɸɳɟɣ 
ɩɨɜɟɪɯɧɨɫɬɶ ɪɟɤɭɩɟɪɚɬɢɜɧɵɯ ɷɥɟɦɟɧɬɨɜ. Ɍɟɦɩɟɪɚɬɭɪɚ ɩɨɜɟɪɯɧɨɫɬɢ 

ɪɟɤɭɩɟɪɚɬɨɪɨɜ ɢɡ ɩɥɚɫɬɢɧ ɮɟɯɪɚɥɹ ɦɚɪɤɢ ɉɏ25ɘ6 ɞɨɫɬɢɝɚɥɚ ɡɧɚɱɟɧɢɣ 1400 
°ɋ, ɱɬɨ ɩɨɡɜɨɥɢɥɨ ɭɜɟɥɢɱɢɬɶ ɡɧɚɱɟɧɢɟ ɩɥɨɬɧɨɫɬɢ ɩɨɬɨɤɚ ɢɡɥɭɱɟɧɢɹ ɩɨ 
ɫɪɚɜɧɟɧɢɸ ɫ ɝɨɪɟɥɨɱɧɵɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ ɫ ɨɛɵɱɧɵɦɢ ɦɟɬɚɥɥɢɱɟɫɤɢɦɢ ɢ 
ɤɟɪɚɦɢɱɟɫɤɢɦɢ ɦɚɬɪɢɰɚɦɢ. ɍɫɬɨɣɱɢɜɵɣ ɪɟɠɢɦ ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ ɝɨɪɟɧɢɹ ɛɵɥ 
ɪɟɚɥɢɡɨɜɚɧ ɜ ɨɛɥɚɫɬɢ ɫɭɳɟɫɬɜɟɧɧɨ ɛɨɥɟɟ ɜɵɫɨɤɢɯ ɡɧɚɱɟɧɢɣ ɭɞɟɥɶɧɨɣ 
ɦɨɳɧɨɫɬɢ ɝɨɪɟɧɢɹ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɨɛɵɱɧɨɣ ɩɪɨɧɢɰɚɟɦɨɣ ɦɚɬɪɢɰɟɣ, ɚ ɢɦɟɧɧɨ: 
ɨɬ 980 ɞɨ 2250 ɤȼɬ/ɦ2. Ʉɨɧɰɟɧɬɪɚɰɢɹ ɨɤɫɢɞɨɜ ɚɡɨɬɚ ɜ ɩɪɨɞɭɤɬɚɯ ɫɝɨɪɚɧɢɹ ɧɟ 
ɩɪɟɜɵɲɚɥɚ ɡɧɚɱɟɧɢɣ NOx ɜ ɩɪɨɞɭɤɬɚɯ ɫɝɨɪɚɧɢɹ ɞɥɹ ɦɟɬɚɥɥɢɱɟɫɤɢɯ 
ɩɪɨɧɢɰɚɟɦɵɯ ɦɚɬɪɢɰ ɫ ɪɟɤɭɩɟɪɚɬɢɜɧɵɦɢ ɷɥɟɦɟɧɬɚɦɢ, ɚ ɤɨɧɰɟɧɬɪɚɰɢɹ 
ɦɨɧɨɤɫɢɞɚ ɭɝɥɟɪɨɞɚ ɨɤɚɡɚɥɚɫɶ ɜ 2–3 ɪɚɡɚ ɧɢɠɟ. 
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1 — ɤɨɪɩɭɫ ɝɨɪɟɥɨɱɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ; 2 — ɫɦɟɫɢɬɟɥɶ; 3 — ɪɚɫɩɪɟɞɟɥɢɬɟɥɶ ɩɨɬɨɤɚ ɝɚɡɨɜɨɣ 
ɫɦɟɫɢ; 4 — ɩɪɨɧɢɰɚɟɦɚɹ ɦɚɬɪɢɰɚ Fiberfrax; 5 — ɫɢɫɬɟɦɚ ɪɟɤɭɩɟɪɚɬɢɜɧɵɯ ɷɥɟɦɟɧɬɨɜ; 6 — 

ɪɚɫɯɨɞɨɦɟɪ ɝɚɡɚ; 7 — ɪɚɫɯɨɞɨɦɟɪ ɜɨɡɞɭɯɚ; 8 — ɬɟɪɦɨɩɚɪɚ; 9 — ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ; 10 — 
ɝɚɡɨɚɧɚɥɢɡɚɬɨɪ; 11 — ɂɄ ɩɢɪɨɦɟɬɪ 

 
Ɋɢɫɭɧɨɤ 5.4 - ɋɯɟɦɚ ɦɚɤɟɬɚ ɝɨɪɟɥɨɱɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ 

 
 ȼ ɪɚɛɨɬɟ [10] ɛɵɥɚ ɪɚɡɪɚɛɨɬɚɧɚ ɝɚɡɨɜɚɹ ɝɨɪɟɥɤɚ ɢɧɮɪɚɤɪɚɫɧɨɝɨ 
ɢɡɥɭɱɟɧɢɹ ɫɨ ɫɬɟɤɥɨɬɤɚɧɧɨɣ ɨɝɧɟɜɨɣ ɧɚɫɚɞɤɨɣ. Ʉɨɧɫɬɪɭɤɰɢɹ ɝɨɪɟɥɤɢ 
ɩɪɢɜɟɞɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.5. 
 

 
 

1 – ɤɨɪɩɭɫ; 2 – ɝɚɡɨɜɨɟ ɫɨɩɥɨ; 3 – ɫɦɟɫɢɬɟɥɶ; 4 – ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɚɹ ɫɟɬɤɚ; 5, 6 – ɪɚɦɤɢ; 7 – 
ɜɬɨɪɢɱɧɵɣ ɢɡɥɭɱɚɬɟɥɶ; 8 – ɫɤɨɛɚ; 9 – ɛɨɥɬ 

 
Ɋɢɫɭɧɨɤ 5.5 - Ʉɨɧɫɬɪɭɤɰɢɹ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɣ ɝɚɡɨɜɨɣ ɝɨɪɟɥɤɢ 
ɢɧɮɪɚɤɪɚɫɧɨɝɨ ɢɡɥɭɱɟɧɢɹ ɫɨ ɫɬɟɤɥɨɬɤɚɧɧɨɣ ɨɝɧɟɜɨɣ ɧɚɫɚɞɤɨɣ 
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ɇɢɠɧɹɹ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɚɹ ɫɟɬɤɚ ɜɵɩɨɥɧɟɧɚ ɢɡ ɫɬɟɤɥɨɬɤɚɧɢ ɦɚɪɤɢ ɄT-
II -T0 ɫ ɪɚɡɦɟɪɚɦɢ ɹɱɟɟɤ 0,4 × 0,4 ɦɦ. ȼɟɪɯɧɹɹ ɫɟɬɤɚ ɢɡɝɨɬɨɜɥɟɧɚ ɢɡ 
ɫɬɟɤɥɨɬɤɚɧɢ ɦɚɪɤɢ Ʉɋ-ɉ-ɅȺ 240 ɫ ɪɚɡɦɟɪɚɦɢ ɹɱɟɟɤ 3,0 × 3,0 ɦɦ. Ɋɚɦɤɚ 5 
ɫɥɭɠɢɬ ɞɥɹ ɡɚɤɪɟɩɥɟɧɢɹ ɧɢɠɧɟɣ ɫɟɬɤɢ ɢ ɮɢɤɫɚɰɢɢ ɜɟɪɯɧɟɣ ɫɟɬɤɢ ɧɚ 
ɪɚɫɫɬɨɹɧɢɢ 10 ɦɦ ɨɬ ɧɢɠɧɟɣ. Ɋɚɦɤɚ 6 ɮɢɤɫɢɪɭɟɬ ɜɟɪɯɧɸɸ ɫɟɬɤɭ. Ɉɛɟ ɪɚɦɤɢ 
ɡɚɤɪɟɩɥɹɸɬɫɹ ɩɪɢ ɩɨɦɨɳɢ ɞɜɭɯ ɫɤɨɛ ɱɟɬɵɪɶɦɹ ɧɚɬɹɠɧɵɦɢ ɛɨɥɬɚɦɢ. Ƚɨɪɟɧɢɟ 
ɝɚɡɨɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ ɜ ɞɚɧɧɨɣ ɝɨɪɟɥɤɟ ɩɪɨɢɫɯɨɞɢɬ ɦɟɠɞɭ ɞɜɭɦɹ 
ɢɡɥɭɱɚɸɳɢɦɢ ɫɟɬɤɚɦɢ ɜ ɬɨɧɤɨɦ ɫɥɨɟ ɧɚɞ ɩɨɜɟɪɯɧɨɫɬɶɸ ɧɢɠɧɟɣ 
ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɨɣ ɫɟɬɤɢ. 

Ɋɚɡɪɚɛɨɬɚɧɧɚɹ ɝɚɡɨɜɚɹ ɝɨɪɟɥɤɚ ɢɧɮɪɚɤɪɚɫɧɨɝɨ ɢɡɥɭɱɟɧɢɹ ɨɛɥɚɞɚɟɬ 
ɫɥɟɞɭɸɳɢɦɢ ɡɚɹɜɥɟɧɧɵɦɢ ɞɨɫɬɨɢɧɫɬɜɚɦɢ: 

• ɩɪɨɫɬɨɬɚ ɢɡɝɨɬɨɜɥɟɧɢɹ ɝɨɪɟɥɤɢ; 
• ɩɪɨɫɬɨɬɚ ɢɡɝɨɬɨɜɥɟɧɢɹ ɨɝɧɟɜɨɣ ɧɚɫɚɞɤɢ ɢ ɟё ɞɟɲɟɜɢɡɧɚ; 
• ɩɪɨɫɬɨɬɚ ɡɚɦɟɧɵ ɨɝɧɟɜɨɣ ɧɚɫɚɞɤɢ ɝɨɪɟɥɤɢ; 
• ɧɟ ɬɪɟɛɭɟɬɫɹ ɜɵɫɨɤɢɯ ɞɚɜɥɟɧɢɣ ɝɚɡɚ, ɜɨɡɞɭɯɨɞɭɜɧɵɯ ɭɫɬɪɨɣɫɬɜ ɢ 

ɚɪɦɢɪɭɸɳɟɝɨ ɦɚɬɟɪɢɚɥɚ. 
• ɤɨɧɫɬɪɭɤɰɢɹ ɨɛɟɫɩɟɱɢɜɚɟɬ ɷɮɮɟɤɬɢɜɧɭɸ ɪɚɛɨɬɭ ɜ ɲɢɪɨɤɨɦ 

ɞɢɚɩɚɡɨɧɟ ɬɟɩɥɨɜɵɯ ɧɚɝɪɭɡɨɤ (ɩɪɢ = 1,05) ɨɛɟɫɩɟɱɢɜɚɹ ɩɪɢ ɷɬɨɦ 
ɩɨɥɧɨɟ ɫɝɨɪɚɧɢɟ ɝɚɡɨɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ; 

ɉɨɞɨɛɧɵɟ ɝɚɡɨɜɵɟ ɝɨɪɟɥɤɢ ɢɧɮɪɚɤɪɚɫɧɨɝɨ ɢɡɥɭɱɟɧɢɹ ɫ ɨɞɧɨɣ 
ɢɡɥɭɱɚɸɳɟɣ ɫɟɬɤɨɣ, ɜɵɩɨɥɧɟɧɧɵɟ ɢɡ ɫɬɟɤɥɨɬɤɚɧɢ, ɦɨɝɭɬ ɛɵɬɶ ɩɪɢɦɟɧɟɧɵ 
ɬɨɥɶɤɨ ɩɪɢ ɩɨɜɵɲɟɧɧɨɣ ɬɟɩɥɨɜɨɣ ɧɚɝɪɭɡɤɟ, ɫɨɫɬɚɜɥɹɸɳɟɣ ɛɨɥɟɟ 3200 ȼɬ. 

Ɍɚɤɠɟ ɪɚɛɨɬɚ ɛɟɫɩɥɚɦɟɧɧɵɯ ɝɨɪɟɥɨɤ ɪɚɫɫɦɚɬɪɢɜɚɥɚɫɶ ɜ 
ɜɨɞɨɧɚɝɪɟɜɚɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɹɯ. Ɍɚɤ, ɜ ɢɫɫɥɟɞɨɜɚɧɢɹɯ [11] ɛɵɥɨ 
ɩɪɟɞɫɬɚɜɥɟɧɨ ɜɧɟɞɪɟɧɢɟ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɝɨ ɨɛɪɚɡɰɚ ɛɟɫɩɥɚɦɟɧɧɨɣ ɝɨɪɟɥɤɢ 
ȽȽ-2 ɜ ɜɨɞɨɝɪɟɣɧɵɣ ɤɨɬёɥ ɦɨɞɟɥɢ Ʉȼ-Ƚ-2,5-95 (ɪɢɫɭɧɤɢ 5.6, 5.7). 

 

 
 

Ɋɢɫɭɧɨɤ 5.6 – ɉɢɥɨɬɧɵɟ ɢɫɩɵɬɚɧɢɹ ɧɚɫɚɞɤɚ ɢɡ ɩɨɪɢɫɬɨɝɨ ɋȼɋ-ɦɚɬɟɪɢɚɥɚ 
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1 – ɝɚɡɨɜɵɣ ɤɨɪɨɛ; 2 – ɬɨɩɤɚ; 3 – ɷɥɟɤɬɪɨɞ; 4 – ɝɨɪɟɥɤɚ; 5 – ɩɚɬɪɭɛɨɤ ɩɨɞɜɨɞɚ ɝɚɡɚ; 6 – 
ɲɩɢɥɶɤɚ; 7 – ɤɟɪɚɦɢɱɟɫɤɢɣ ɩɨɪɢɫɬɵɣ ɧɚɫɚɞɨɤ; 8 – ɜɟɧɬɢɥɹɬɨɪ; 9 – ɨɩɨɪɚ; 10 – ɮɥɚɧɟɰ; 11 

– ɡɨɧɚ ɤɨɧɜɟɤɬɢɜɧɨɝɨ ɬɟɩɥɨɨɛɦɟɧɚ 
 

Ɋɢɫɭɧɨɤ 5.7 – ɋɯɟɦɚ ɭɫɬɚɧɨɜɤɢ ɝɨɪɟɥɤɢ ɜ ɤɨɬɥɟ 
 

5.2 ɉɚɬɟɧɬ RU2110015C1 
 
ȼ ɩɚɬɟɧɬɟ [12] ɩɪɟɞɥɚɝɚɟɬɫɹ ɤɨɧɫɬɪɭɤɰɢɹ ɤɟɪɚɦɢɱɟɫɤɨɝɨ ɢɧɮɪɚɤɪɚɫɧɨɝɨ 

ɢɡɥɭɱɚɬɟɥɹ (ɪɢɫɭɧɨɤ 5.9), ɤɨɬɨɪɚɹ ɫɨɫɬɨɢɬ ɢɡ ɤɟɪɚɦɢɱɟɫɤɨɝɨ ɩɪɨɡɪɚɱɧɨɝɨ ɞɥɹ 
ɝɚɡɚ ɰɢɥɢɧɞɪɢɱɟɫɤɨɝɨ ɧɚɫɚɞɤɚ ɫ ɧɚɯɨɞɹɳɢɦɫɹ ɜ ɰɟɧɬɪɟ ɧɚɫɚɞɤɚ ɤɚɧɚɥɨɦ ɞɥɹ 
ɜɜɨɞɚ ɢ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɫɦɟɫɢ ɢɫɯɨɞɧɨɝɨ ɝɚɡɨɨɛɪɚɡɧɨɝɨ ɬɨɩɥɢɜɚ. Ɉɛɴɟɦɧɵɣ 
ɤɟɪɚɦɢɱɟɫɤɢɣ ɧɚɫɚɞɨɤ ɫɨɫɬɨɢɬ ɢɡ ɤɨɚɤɫɢɚɥɶɧɨ ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɢ 
ɱɟɪɟɞɭɸɳɢɯɫɹ ɦɟɠɞɭ ɫɨɛɨɣ ɧɟ ɝɨɮɪɢɪɨɜɚɧɧɵɯ ɢ ɝɨɮɪɢɪɨɜɚɧɧɵɯ ɰɢɥɢɧɞɪɨɜ 
ɢɡ ɚɤɬɢɜɢɪɨɜɚɧɧɨɣ ɤɚɬɚɥɢɡɚɬɨɪɨɦ ɤɟɪɚɦɢɤɢ (ɪɢɫɭɧɨɤ 5.8). Ʉɚɧɚɥɵ ɜ ɬɟɥɟ 
ɨɛɴɟɦɧɨɝɨ ɤɟɪɚɦɢɱɟɫɤɨɝɨ ɧɚɫɚɞɤɚ, ɱɟɪɟɡ ɤɨɬɨɪɵɟ ɜɵɯɨɞɢɬ ɝɚɡ ɢ ɜ ɤɨɬɨɪɵɯ 
ɩɪɨɢɫɯɨɞɢɬ ɩɪɨɰɟɫɫ ɝɨɪɟɧɢɹ, ɢɦɟɸɬ ɪɟɝɭɥɹɪɧɭɸ ɡɢɝɡɚɝɨɨɛɪɚɡɧɭɸ ɮɨɪɦɭ 
(ɪɢɫɭɧɨɤ 5.10). Ɋɚɞɢɚɥɶɧɵɣ ɜɵɜɨɞ ɩɪɨɞɭɤɬɨɜ ɝɨɪɟɧɢɹ ɨɛɟɫɩɟɱɢɜɚɟɬ, ɜɨ-
ɩɟɪɜɵɯ, ɛɨɥɶɲɟɟ ɜɪɟɦɹ ɩɪɟɛɵɜɚɧɢɹ ɪɟɚɤɰɢɨɧɧɨɣ ɫɦɟɫɢ ɜɧɭɬɪɢ ɨɛɴɟɦɧɨɝɨ 
ɧɚɫɚɞɤɚ, ɝɞɟ ɩɪɨɢɫɯɨɞɢɬ ɩɪɨɰɟɫɫ ɛɟɫɩɥɚɦɟɧɧɨɝɨ ɝɨɪɟɧɢɹ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ 
ɥɭɱɲɟɦɭ ɢ ɪɚɜɧɨɦɟɪɧɨɦɭ ɧɚɝɪɟɜɭ ɨɛɴɟɦɧɨɝɨ ɧɚɫɚɞɤɚ ɢ ɫɧɢɠɟɧɢɸ ɩɨɬɟɪɶ 
ɬɟɩɥɚ ɫ ɩɪɨɞɭɤɬɚɦɢ ɝɨɪɟɧɢɹ; ɜɨ-ɜɬɨɪɵɯ, ɛɨɥɶɲɢɟ ɥɢɧɟɣɧɵɟ ɫɤɨɪɨɫɬɢ ɧɚ ɜɯɨɞɟ 
ɜ ɰɟɧɬɪɚɥɶɧɵɣ ɤɚɧɚɥ ɭɜɟɥɢɱɢɜɚɸɬ ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɨɛɦɟɧɚ ɢ ɩɨɡɜɨɥɹɸɬ 
ɨɯɥɚɠɞɚɬɶ ɧɚɱɚɥɨ ɰɟɧɬɪɚɥɶɧɨɝɨ ɤɚɧɚɥɚ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɝɚɡɨɜɨɣ ɪɟɚɤɰɢɨɧɧɨɣ 
ɫɦɟɫɶɸ ɫ ɨɞɧɨɜɪɟɦɟɧɧɵɦ ɪɚɡɨɝɪɟɜɨɦ ɩɨɫɥɟɞɧɟɣ, ɱɬɨ ɩɪɟɩɹɬɫɬɜɭɟɬ 
ɩɪɨɫɤɚɤɢɜɚɧɢɸ ɩɥɚɦɟɧɢ ɡɚ ɩɪɟɞɟɥɵ ɡɨɧɵ ɝɨɪɟɧɢɹ. ɇɚɥɢɱɢɟ ɨɤɢɫɥɨɜ ɠɟɥɟɡɚ, 
ɧɢɤɟɥɹ ɢ ɞɪɭɝɢɯ ɦɟɬɚɥɥɨɜ, ɩɟɪɜɨɧɚɱɚɥɶɧɨ ɫɨɞɟɪɠɚɳɢɯɫɹ ɜ ɦɟɬɚɥɥɢɱɟɫɤɨɣ 
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ɫɟɬɤɟ-ɦɚɬɪɢɰɟ, ɹɜɥɹɟɬɫɹ ɩɪɢɧɰɢɩɢɚɥɶɧɵɦ ɦɨɦɟɧɬɨɦ, ɬɚɤ ɤɚɤ ɨɧɢ ɹɜɥɹɸɬɫɹ 
ɤɚɬɚɥɢɡɚɬɨɪɨɦ ɩɪɨɰɟɫɫɚ ɩɨɞɠɨɝɚ ɢ ɝɨɪɟɧɢɹ. 

Ɍɚɤɠɟ ɜ ɩɚɬɟɧɬɟ ɩɪɟɞɥɚɝɚɟɬɫɹ ɫɩɨɫɨɛ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɤɚɬɚɥɢɬɢɱɟɫɤɢ 
ɚɤɬɢɜɧɨɣ ɤɟɪɚɦɢɤɢ, ɤɨɬɨɪɵɣ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨ ɧɚ ɦɟɬɚɥɥɢɱɟɫɤɭɸ ɫɟɬɤɭ-
ɦɚɬɪɢɰɭ ɧɚɧɨɫɢɬɫɹ ɲɢɯɬɚ, ɫɨɞɟɪɠɚɳɚɹ ɩɨɪɨɲɨɤ ɚɥɸɦɢɧɢɹ, ɩɥɚɫɬɢɮɢɤɚɬɨɪ, 
ɩɨɪɨɲɨɤ ɨɤɫɢɞɚ ɰɢɪɤɨɧɢɹ. ɉɪɢɝɨɬɨɜɥɟɧɧɵɣ ɨɛɪɚɡɟɰ ɫɭɲɢɬɫɹ ɩɪɢ ɤɨɦɧɚɬɧɨɣ 
ɬɟɦɩɟɪɚɬɭɪɟ, ɩɨɫɥɟ ɱɟɝɨ ɩɨɦɟɳɚɟɬɫɹ ɜ ɨɤɢɫɥɢɬɟɥɶɧɭɸ ɫɪɟɞɭ ɫ ɜɵɫɨɤɨɣ 
ɬɟɦɩɟɪɚɬɭɪɨɣ ɩɨɪɹɞɤɚ 1000 – 1200 °ɋ. ɉɨɫɥɟ ɪɚɡɨɝɪɟɜɚ ɨɛɪɚɡɰɚ ɩɪɨɢɫɯɨɞɢɬ 
ɜɵɝɨɪɚɧɢɟ ɫɜɹɡɤɢ ɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɨɤɢɫɥɟɧɢɟ ɩɨɪɨɲɤɚ ɚɥɸɦɢɧɢɹ, ɬ.ɟ. 
ɩɪɨɢɫɯɨɞɢɬ ɫɚɦɨɪɚɫɩɪɨɫɬɪɚɧɹɸɳɢɣɫɹ ɜɵɫɨɤɨɬɟɦɩɟɪɚɬɭɪɧɵɣ ɫɢɧɬɟɡ (ɋȼɋ) 
ɤɟɪɚɦɢɤɢ - ɨɤɫɢɞɚ ɚɥɸɦɢɧɢɹ ɢ ɨɤɢɫɥɟɧɢɟ ɦɟɬɚɥɥɢɱɟɫɤɨɣ ɫɟɬɤɢ ɞɨ ɨɤɢɫɥɨɜ. ȼ 
ɪɟɡɭɥɶɬɚɬɟ ɋȼɋ ɨɛɪɚɡɭɟɬɫɹ ɩɪɨɱɧɨɟ ɫɨɩɪɹɠɟɧɢɟ ɨɛɪɚɡɨɜɚɧɧɨɝɨ ɨɤɫɢɞɚ 
ɚɥɸɦɢɧɢɹ ɫ ɦɚɬɪɢɰɟɣ ɫɟɬɤɢ ɢ ɫ ɞɢɨɤɫɢɞɨɦ ɰɢɪɤɨɧɢɹ. ɉɨɫɥɟ ɷɬɨɝɨ ɩɨɥɭɱɟɧɧɵɣ 
ɨɛɪɚɡɟɰ ɫɥɨɠɧɨɣ ɤɚɬɚɥɢɬɢɱɟɫɤɨɣ ɤɟɪɚɦɢɤɢ ɜɵɞɟɪɠɢɜɚɟɬɫɹ ɩɪɢ 1500 – 1700 
°ɋ. Ʉɚɬɚɥɢɡɚɬɨɪɨɦ ɩɪɨɰɟɫɫɚ ɝɨɪɟɧɢɹ ɭɝɥɟɜɨɞɨɪɨɞɧɵɯ ɬɨɩɥɢɜ ɫɥɭɠɚɬ ɨɤɢɫɥɵ, 
ɨɛɪɚɡɨɜɚɜɲɢɟɫɹ ɢɡ ɦɟɬɚɥɥɢɱɟɫɤɨɣ ɦɚɬɪɢɱɧɨɣ ɪɟɲɟɬɤɢ, ɜɤɥɸɱɟɧɧɨɣ ɜ 
ɫɬɪɭɤɬɭɪɭ ɤɟɪɚɦɢɤɢ. 

 

 
 

1 – ɧɟ ɝɨɮɪɢɪɨɜɚɧɧɵɟ ɰɢɥɢɧɞɪɵ; 2 – ɝɨɮɪɢɪɨɜɚɧɧɵɟ ɰɢɥɢɧɞɪɵ 
 

Ɋɢɫɭɧɨɤ 5.8 – Ɉɛɴɟɦɧɵɣ ɤɟɪɚɦɢɱɟɫɤɢɣ ɧɚɫɚɞɨɤ ɝɚɡɨɜɨɝɨ ɢɡɥɭɱɚɬɟɥɹ 
 
ɉɪɟɞɥɚɝɚɟɦɵɣ ɜɵɫɨɤɨɬɟɦɩɟɪɚɬɭɪɧɵɣ ɢɧɮɪɚɤɪɚɫɧɵɣ ɝɚɡɨɜɵɣ 

ɢɡɥɭɱɚɬɟɥɶ ɢɡ ɤɚɬɚɥɢɬɢɱɟɫɤɢ ɚɤɬɢɜɧɨɣ ɤɟɪɚɦɢɤɢ ɫ ɪɚɞɢɚɥɶɧɵɦ ɜɜɨɞɨɦ ɫɦɟɫɢ 
ɝɚɡɨɜ ɩɨɡɜɨɥɹɟɬ ɩɨɥɭɱɢɬɶ ɩɨɬɨɤ ɢɡɥɭɱɟɧɢɹ ɜɵɫɨɤɨɣ ɩɥɨɬɧɨɫɬɢ ɫ ɬɟɦɩɟɪɚɬɭɪɨɣ 
ɢɡɥɭɱɚɸɳɟɣ ɩɨɜɟɪɯɧɨɫɬɢ 1500 °ɋ ɢ ɨɛɟɫɩɟɱɢɜɚɟɬ ɭɫɬɨɣɱɢɜɭɸ ɪɚɛɨɬɭ. 
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1 – ɤɚɧɚɥ ɜɜɨɞɚ ɫɦɟɫɢ; 2- ɤɟɪɚɦɢɱɟɫɤɢɣ ɧɚɫɚɞɨɤ; 3 – ɜɵɯɨɞɧɵɟ ɤɚɧɚɥɵ 
 

Ɋɢɫɭɧɨɤ 5.9 – ɂɧɮɪɚɤɪɚɫɧɵɣ ɢɡɥɭɱɚɬɟɥɶ 
 

 
 

1 – ɜɧɭɬɪɟɧɧɢɟ ɫɬɟɧɤɢ ɧɚɫɚɞɤɚ; 2 – ɞɜɢɠɟɧɢɟ ɝɨɪɸɱɟɣ ɫɦɟɫɢ 
 

Ɋɢɫɭɧɨɤ 5.10 – ɋɬɪɭɤɬɭɪɚ ɤɟɪɚɦɢɱɟɫɤɨɝɨ ɧɚɫɚɞɤɚ 
 

5.3 ɉɚɬɟɧɬ RU2462661 
 
ȼ ɩɚɬɟɧɬɟ [13] ɩɪɟɞɥɚɝɚɟɬɫɹ ɤɨɧɫɬɪɭɤɰɢɹ ɪɚɞɢɚɰɢɨɧɧɨɣ ɝɚɡɨɜɨɣ ɝɨɪɟɥɤɢ 

(ɪɢɫɭɧɨɤ 5.11), ɤɨɬɨɪɚɹ ɜɤɥɸɱɚɟɬ ɠɚɪɨɫɬɨɣɤɢɣ ɰɢɥɢɧɞɪɢɱɟɫɤɢɣ ɩɨɪɢɫɬɵɣ 
ɧɚɫɚɞɨɤ ɜ ɜɢɞɟ ɬɪɭɛɵ ɫ ɡɚɝɥɭɲɤɨɣ ɫ ɨɞɧɨɣ ɫɬɨɪɨɧɵ ɢ ɝɚɡɨɩɨɞɜɨɞɹɳɢɦ 
ɩɚɬɪɭɛɤɨɦ ɫ ɫɨɩɥɨɦ ɫ ɞɪɭɝɨɣ ɢ ɡɚɩɚɥɶɧɨɟ ɭɫɬɪɨɣɫɬɜɨ, ɫɨɝɥɚɫɧɨ ɢɡɨɛɪɟɬɟɧɢɸ 
ɠɚɪɨɫɬɨɣɤɢɣ ɩɨɪɢɫɬɵɣ ɰɢɥɢɧɞɪɢɱɟɫɤɢɣ ɧɚɫɚɞɨɤ ɜɵɩɨɥɧɟɧ ɫɦɟɧɧɵɦ ɢ 
ɫɧɚɛɠɟɧ ɛɵɫɬɪɨɪɚɡɴɟɦɧɵɦ ɫɨɟɞɢɧɟɧɢɟɦ ɫ ɝɚɡɨɩɨɞɜɨɞɹɳɢɦ ɩɚɬɪɭɛɤɨɦ ɢ 
ɫɨɩɥɨɦ, ɭɫɬɚɧɨɜɥɟɧɧɵɦɢ ɫɨɨɫɧɨ ɟɦɭ ɢ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɩɟɪɟɦɟɳɟɧɢɹ ɜɞɨɥɶ ɟɝɨ 
ɨɫɢ. ɐɢɥɢɧɞɪɢɱɟɫɤɢɣ ɩɨɪɢɫɬɵɣ ɧɚɫɚɞɨɤ ɦɨɠɟɬ ɛɵɬɶ ɜɵɩɨɥɧɟɧ ɫ 
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ɩɪɨɮɢɥɢɪɨɜɚɧɧɨɣ ɧɚɪɭɠɧɨɣ ɩɨɜɟɪɯɧɨɫɬɶɸ ɬɚɤ,  ɱɬɨ ɫɬɟɧɤɚ ɧɚɫɚɞɤɚ ɢɦɟɟɬ 
ɪɟɝɭɥɹɪɧɨ ɩɟɪɟɦɟɧɧɭɸ ɬɨɥɳɢɧɭ ɜɞɨɥɶ ɫɜɨɟɣ ɩɪɨɞɨɥɶɧɨɣ ɨɫɢ.  

ɐɢɥɢɧɞɪɢɱɟɫɤɢɣ ɩɨɪɢɫɬɵɣ ɧɚɫɚɞɨɤ ɦɨɠɟɬ ɛɵɬɶ ɫɧɚɛɠɟɧ ɞɨɩɨɥɧɢɬɟɥɶɧɵɦ 
ɤɨɚɤɫɢɚɥɶɧɨ ɪɚɫɩɨɥɨɠɟɧɧɵɦ ɜ ɡɨɧɟ ɝɨɪɟɧɢɹ ɤɨɥɶɰɟɜɵɦ ɧɚɫɚɞɤɨɦ, 

ɜɵɩɨɥɧɟɧɧɵɦ ɢɡ ɜɵɫɨɤɨɩɪɨɧɢɰɚɟɦɨɝɨ ɹɱɟɢɫɬɨ-ɩɨɪɢɫɬɨɝɨ ɦɚɬɟɪɢɚɥɚ.  
ɋɩɨɫɨɛ ɩɪɨɜɟɞɟɧɢɹ ɩɪɨɰɟɫɫɚ ɝɨɪɟɧɢɹ ɜ ɪɚɞɢɚɰɢɨɧɧɨɣ ɝɚɡɨɜɨɣ ɝɨɪɟɥɤɟ 

ɜɤɥɸɱɚɟɬ ɩɨɞɚɱɭ ɝɚɡɚ ɢ ɜɨɡɞɭɯɚ ɜɨ ɜɧɭɬɪɟɧɧɸɸ ɩɨɥɨɫɬɶ ɠɚɪɨɫɬɨɣɤɨɝɨ 
ɩɨɪɢɫɬɨɝɨ ɰɢɥɢɧɞɪɢɱɟɫɤɨɝɨ ɧɚɫɚɞɤɚ, ɞɜɢɠɟɧɢɟ ɝɚɡɨɜɨɣ ɫɦɟɫɢ ɱɟɪɟɡ ɩɨɪɵ 
ɩɨɪɢɫɬɨɝɨ ɰɢɥɢɧɞɪɢɱɟɫɤɨɝɨ ɧɚɫɚɞɤɚ, ɪɨɡɠɢɝ ɢ ɩɪɨɰɟɫɫ ɝɨɪɟɧɢɹ ɜ ɧɢɯ. 
ɋɨɝɥɚɫɧɨ ɢɡɨɛɪɟɬɟɧɢɸ ɫɦɟɲɟɧɢɟ ɝɚɡɨɨɛɪɚɡɧɨɝɨ ɬɨɩɥɢɜɚ ɫ ɜɨɡɞɭɯɨɦ 
ɨɫɭɳɟɫɬɜɥɹɸɬ ɜ ɩɨɥɨɫɬɢ ɩɨɪɢɫɬɨɝɨ ɰɢɥɢɧɞɪɢɱɟɫɤɨɝɨ ɧɚɫɚɞɤɚ, ɩɪɢ ɷɬɨɦ ɜɨɡɞɭɯ 
ɷɠɟɤɬɢɪɭɸɬ ɢɡɜɧɟ ɱɟɪɟɡ ɩɨɪɢɫɬɭɸ ɫɬɟɧɤɭ ɧɚɫɚɞɤɚ ɜ ɡɨɧɟ ɪɟɰɢɪɤɭɥɹɰɢɢ ɫɬɪɭɟɣ 
ɩɨɞɚɜɚɟɦɨɝɨ ɩɨɞ ɞɚɜɥɟɧɢɟɦ ɝɚɡɚ, ɚ ɨɩɬɢɦɚɥɶɧɨɟ ɫɨɨɬɧɨɲɟɧɢɟ ɤɨɦɩɨɧɟɧɬɨɜ 
ɬɨɩɥɢɜɚ ɪɟɝɭɥɢɪɭɸɬ ɭɜɟɥɢɱɟɧɢɟɦ ɢɥɢ ɭɦɟɧɶɲɟɧɢɟɦ ɩɥɨɳɚɞɢ ɡɨɧɵ 
ɪɟɰɢɪɤɭɥɹɰɢɢ ɩɨɥɨɠɟɧɢɟɦ ɩɨɞɜɢɠɧɨɝɨ ɫɨɩɥɚ ɜ ɩɨɪɢɫɬɨɦ ɰɢɥɢɧɞɪɢɱɟɫɤɨɦ 
ɧɚɫɚɞɤɟ ɢ/ɢɥɢ ɢɡɦɟɧɟɧɢɟɦ ɞɚɜɥɟɧɢɹ ɩɨɞɚɜɚɟɦɨɝɨ ɱɟɪɟɡ ɫɨɩɥɨ ɝɚɡɚ .  

ɀɚɪɨɫɬɨɣɤɢɣ ɩɨɪɢɫɬɵɣ ɰɢɥɢɧɞɪɢɱɟɫɤɢɣ ɧɚɫɚɞɨɤ ɜɵɩɨɥɧɟɧ ɢɡ 
ɩɪɨɧɢɰɚɟɦɨɝɨ ɞɥɹ ɝɚɡɨɜ ɦɚɬɟɪɢɚɥɚ ɫ ɪɚɡɦɟɪɚɦɢ ɩɨɪ, ɩɪɟɞɨɬɜɪɚɳɚɸɳɢɯ 
ɩɪɨɫɤɨɤ ɩɥɚɦɟɧɢ ɜ ɫɦɟɫɢɬɟɥɶ. ȼ ɡɚɹɜɥɹɟɦɨɦ ɬɟɯɧɢɱɟɫɤɨɦ ɪɟɲɟɧɢɢ ɫɦɟɲɟɧɢɟ 
ɝɚɡɨɨɛɪɚɡɧɨɝɨ ɬɨɩɥɢɜɚ ɫ ɜɨɡɞɭɯɨɦ ɨɫɭɳɟɫɬɜɥɹɸɬ ɜ ɩɨɥɨɫɬɢ (ɜɧɭɬɪɢ) 

ɰɢɥɢɧɞɪɢɱɟɫɤɨɝɨ ɧɚɫɚɞɤɚ ɡɚ ɫɱɟɬ ɷɠɟɤɰɢɢ ɜɨɡɞɭɯɚ ɢɡɜɧɟ ɱɟɪɟɡ ɫɬɟɧɤɭ ɧɚɫɚɞɤɚ 
ɫɬɪɭɟɣ ɬɨɩɥɢɜɚ, ɢɫɬɟɤɚɸɳɟɣ ɢɡ ɫɨɩɥɚ ɩɨɞ ɞɚɜɥɟɧɢɟɦ, ɱɬɨ ɨɛɟɫɩɟɱɢɜɚɟɬ 
ɩɨɜɵɲɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɪɚɛɨɬɵ ɝɨɪɟɥɤɢ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɚɧɚɥɨɝɚɦɢ, ɝɞɟ 
ɫɦɟɲɟɧɢɟ ɜɨɡɞɭɯɚ ɢ ɝɚɡɨɨɛɪɚɡɧɨɝɨ ɬɨɩɥɢɜɚ ɨɫɭɳɟɫɬɜɥɹɸɬ ɜɨ ɜɧɟɲɧɟ 
ɪɚɫɩɨɥɨɠɟɧɧɨɦ ɫɦɟɫɢɬɟɥɟ, ɱɬɨ ɩɪɢ ɩɪɨɫɤɨɤɟ ɩɥɚɦɟɧɢ ɜɧɭɬɪɶ ɬɪɭɛɵ ɢ ɞɚɥɟɟ ɜ 
ɫɦɟɫɢɬɟɥɶ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɚɜɚɪɢɣɧɵɦ ɩɨɫɥɟɞɫɬɜɢɹɦ. 

Ⱦɥɹ ɭɥɭɱɲɟɧɢɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɪɚɛɨɬɵ ɡɚɹɜɥɹɟɦɚɹ ɪɚɞɢɚɰɢɨɧɧɚɹ ɝɚɡɨɜɚɹ 
ɝɨɪɟɥɤɚ ɦɨɠɟɬ ɢɦɟɟɬ ɩɪɨɮɢɥɢɪɨɜɚɧɧɭɸ ɩɨɜɟɪɯɧɨɫɬɶ ɰɢɥɢɧɞɪɢɱɟɫɤɨɝɨ 
ɧɚɫɚɞɤɚ ɢɥɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ ɤɨɥɶɰɟɜɨɣ ɧɚɫɚɞɨɤ, ɤɨɚɤɫɢɚɥɶɧɨ ɪɚɫɩɨɥɨɠɟɧɧɵɣ 
ɜ ɡɨɧɟ ɝɨɪɟɧɢɹ ɢ ɜɵɩɨɥɧɟɧɧɵɣ ɢɡ ɜɵɫɨɤɨɩɪɨɧɢɰɚɟɦɨɝɨ ɹɱɟɢɫɬɨ-ɩɨɪɢɫɬɨɝɨ 
ɦɚɬɟɪɢɚɥɚ (ȼɉəɆ). Ɋɚɫɩɨɥɨɠɟɧɧɵɣ ɜ ɡɨɧɟ ɝɨɪɟɧɢɹ ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ 
ɧɚɫɚɞɨɤ ɪɚɡɨɝɪɟɜɚɟɬɫɹ ɞɨ ɪɚɫɤɚɥɟɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ, ɫɬɚɧɨɜɢɬɫɹ ɞɨɩɨɥɧɢɬɟɥɶɧɵɦ 
ɢɡɥɭɱɚɬɟɥɟɦ ɤɚɤ ɧɚɪɭɠɭ, ɬɚɤ ɢ ɜ ɫɬɨɪɨɧɭ ɩɨɪɢɫɬɨɝɨ ɰɢɥɢɧɞɪɢɱɟɫɤɨɝɨ ɧɚɫɚɞɤɚ, 

ɬɚɤ ɱɬɨ ɜ ɪɟɡɭɥɶɬɚɬɟ ɜɡɚɢɦɧɨɝɨ ɨɛɥɭɱɟɧɢɹ ɧɚɫɚɞɨɤ ɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ ɧɚɫɚɞɨɤ 
ɪɚɡɨɝɪɟɜɚɸɬɫɹ ɢɧɬɟɧɫɢɜɧɟɟ, ɱɟɦ ɜ ɟɝɨ ɨɬɫɭɬɫɬɜɢɢ. Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɣ ɧɚɫɚɞɨɤ 

ɹɜɥɹɟɬɫɹ ɫɬɚɛɢɥɢɡɚɬɨɪɨɦ ɩɥɚɦɟɧɢ, ɩɪɟɩɹɬɫɬɜɭɹ ɟɝɨ 
ɫɪɵɜɭ ɩɪɢ ɮɨɪɫɢɪɨɜɚɧɧɵɯ ɪɟɠɢɦɚɯ ɝɨɪɟɧɢɹ. 

Ɋɚɞɢɚɰɢɨɧɧɚɹ ɝɚɡɨɜɚɹ ɝɨɪɟɥɤɚ ɦɨɠɟɬ ɛɵɬɶ ɪɟɚɥɢɡɨɜɚɧɚ ɞɥɹ ɞɢɚɩɚɡɨɧɚ 
ɦɨɳɧɨɫɬɟɣ ɨɬ ɞɟɫɹɬɤɨɜ ɜɚɬɬ ɞɨ ɦɟɝɚɜɚɬɬ ɥɢɲɶ ɡɚ ɫɱɟɬ ɢɡɦɟɧɟɧɢɹ ɟɟ ɝɚɛɚɪɢɬɨɜ. 

ɉɪɨɫɬɨɬɚ ɤɨɧɫɬɪɭɤɰɢɢ ɝɚɡɨɜɨɣ ɝɨɪɟɥɤɢ ɫ ɛɵɫɬɪɨɪɚɡɴɟɦɧɵɦ ɫɨɟɞɢɧɟɧɢɟɦ ɭɡɥɚ 
ɩɨɞɜɨɞɚ ɝɚɡɨɜɨɝɨ ɬɨɩɥɢɜɚ ɱɟɪɟɡ ɫɨɩɥɨ ɫ ɩɨɪɢɫɬɵɦ ɰɢɥɢɧɞɪɢɱɟɫɤɢɦ ɧɚɫɚɞɤɨɦ 
ɩɨɡɜɨɥɹɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɫɦɟɧɧɵɟ ɰɢɥɢɧɞɪɢɱɟɫɤɢɟ ɧɚɫɚɞɤɢ ɪɚɡɥɢɱɧɵɯ 
ɬɢɩɨɪɚɡɦɟɪɨɜ ɢ ɩɪɨɮɢɥɢɪɨɜɚɧɧɵɯ ɤɨɧɮɢɝɭɪɚɰɢɣ ɧɚɪɭɠɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ. 
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Ɋɟɝɭɥɢɪɨɜɤɚ ɫɨɫɬɚɜɚ ɬɨɩɥɢɜɚ (ɤɨɷɮɮɢɰɢɟɧɬɚ ɢɡɛɵɬɤɚ ɜɨɡɞɭɯɚ) ɦɨɠɟɬ 
ɞɨɫɬɢɝɚɬɶɫɹ ɩɭɬɟɦ ɩɟɪɟɦɟɳɟɧɢɹ ɫɨɩɥɚ ɩɨ ɨɫɢ ɰɢɥɢɧɞɪɢɱɟɫɤɨɝɨ ɧɚɫɚɞɤɚ , 

ɢɡɦɟɧɹɹ ɩɪɢ ɷɬɨɦ ɩɥɨɳɚɞɶ ɜɯɨɞɚ ɜɨɡɞɭɯɚ ɜ ɪɟɰɢɪɤɭɥɹɰɢɨɧɧɨɣ ɡɨɧɟ. 

ȼ ɩɪɟɞɥɚɝɚɟɦɨɣ ɪɚɞɢɚɰɢɨɧɧɨɣ ɝɚɡɨɜɨɣ ɝɨɪɟɥɤɟ ɧɚɥɢɱɢɟ ɦɨɳɧɵɯ 
ɪɚɞɢɚɰɢɨɧɧɵɯ ɩɨɬɨɤɨɜ ɢɡ ɡɨɧɵ ɝɨɪɟɧɢɹ ɢ ɨɬ ɩɪɨɞɭɤɬɨɜ ɫɝɨɪɚɧɢɹ ɫɩɨɫɨɛɫɬɜɭɟɬ 
ɫɭɳɟɫɬɜɟɧɧɨɦɭ ɫɧɢɠɟɧɢɸ ɦɚɤɫɢɦɚɥɶɧɵɯ ɬɟɦɩɟɪɚɬɭɪ ɝɨɪɟɧɢɹ, ɢ, ɤɚɤ ɫɥɟɞɫɬɜɢɟ, 

ɞɨɫɬɢɝɚɸɬɫɹ ɨɱɟɧɶ ɧɢɡɤɢɟ ɡɧɚɱɟɧɢɹ NOx ɷɦɢɫɫɢɢ (ɟɞɢɧɢɰɵ ɢ ɞɟɫɹɬɤɢ ppm), ɢ 
ɭɦɟɧɶɲɟɧɢɸ ɭɪɨɜɧɹ ɲɭɦɚ. 

 

 
 

1 – ɩɨɪɢɫɬɵɣ ɰɢɥɢɧɞɪɢɱɟɫɤɢɣ ɧɚɫɚɞɨɤ; 2 – ɡɚɝɥɭɲɤɚ; 3 – ɭɡɟɥ ɛɵɫɬɪɨɪɚɡɴɟɦɧɨɝɨ 
ɫɨɟɞɢɧɟɧɢɹ; 4 – ɝɚɡɨɩɨɞɜɨɞɹɳɢɣ ɩɚɬɪɭɛɨɤ; 5 – ɫɨɩɥɨ; 6 – ɭɡɟɥ ɩɟɪɟɦɟɳɟɧɢɹ; 8 – 

ɤɨɥɶɰɟɜɨɣ ɧɚɫɚɞɨɤ (ɧɟ ɩɨɤɚɡɚɧ); 9 – ɡɨɧɚ ɪɟɰɢɪɤɭɥɹɰɢɢ; 10 – ɡɨɧɚ ɝɨɪɟɧɢɹ; 11 – ɡɚɩɚɥɶɧɨɟ 
ɭɫɬɪɨɣɫɬɜɨ 

 
Ɋɢɫɭɧɨɤ 5.11 – Ɋɚɞɢɚɰɢɨɧɧɚɹ ɝɚɡɨɜɚɹ ɝɨɪɟɥɤɚ 

 
5.4 Ɇɟɬɨɞɢɤɚ ɢɡɝɨɬɨɜɥɟɧɢɹ ɩɨɪɢɫɬɨɝɨ ɤɟɪɚɦɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ 
 
ɉɪɚɤɬɢɱɟɫɤɚɹ ɪɟɚɥɢɡɚɰɢɹ ɫɠɢɝɚɧɢɹ ɝɚɡɚ ɜ ɩɨɪɢɫɬɨɦ ɬɟɥɟ ɫ ɷɮɮɟɤɬɢɜɧɵɦ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ ɫɬɚɥɚ ɜɨɡɦɨɠɧɨɣ ɩɨɫɥɟ ɪɚɡɜɢɬɢɹ 
ɬɟɯɧɨɥɨɝɢɢ ɩɨɥɭɱɟɧɢɹ ɩɨɪɢɫɬɵɯ ɦɚɬɟɪɢɚɥɨɜ ɫ ɡɚɞɚɧɧɨɣ ɫɬɪɭɤɬɭɪɨɣ ɢ 
ɪɚɡɦɟɪɨɦ ɩɨɪ. ȼ ɈɋɆ Ɍɇɐ ɋɈ ɊȺɇ ɛɵɥɚ ɪɚɡɪɚɛɨɬɚɧɚ ɋȼɋ-ɬɟɯɧɨɥɨɝɢɹ 
ɩɨɥɭɱɟɧɢɹ ɨɝɧɟɭɩɨɪɧɵɯ ɩɨɪɢɫɬɵɯ ɦɚɬɟɪɢɚɥɨɜ ɢ ɢɡɞɟɥɢɣ ɫ ɜɵɫɨɤɨɣ 
ɝɚɡɨɩɪɨɧɢɰɚɟɦɨɫɬɶɸ ɞɥɹ ɩɪɢɦɟɧɟɧɢɹ ɢɯ ɜ ɤɚɱɟɫɬɜɟ ɦɚɬɟɪɢɚɥɚ ɧɚɫɚɞɤɢ 
ɛɟɫɩɥɚɦɟɧɧɨɣ ɝɚɡɨɜɨɣ ɝɨɪɟɥɤɢ [11]. Ɍɟɯɧɨɥɨɝɢɹ ɩɨɡɜɨɥɹɟɬ ɫɢɧɬɟɡɢɪɨɜɚɬɶ 
ɩɨɪɢɫɬɵɟ ɦɚɬɟɪɢɚɥɵ ɬɢɩɚ ɤɨɦɩɨɡɢɰɢɨɧɧɨɣ ɤɟɪɚɦɢɤɢ (ɦɢɤɪɨɤɨɦɩɨɡɢɰɢɹ 
ɨɤɫɢɞɧɵɣ ɫɩɥɚɜ – ɦɟɬɚɥɥɢɱɟɫɤɢɣ ɫɩɥɚɜ) ɢ ɦɟɬɚɥɥɨɤɟɪɚɦɢɤɭ (ɢɧɬɟɪɦɟɬɚɥɥɢɞɵ, 
ɫɩɥɚɜɵ). ɇɚ ɩɪɢɦɟɪɟ ɫɢɫɬɟɦɵ Ni – Al  ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɩɟɰɢɚɥɶɧɵɯ ɦɟɬɨɞɨɜ 
ɦɢɤɪɨɜɢɞɟɨɫɴɟɦɤɢ ɢ ɥɨɤɚɥɶɧɨɣ ɞɢɧɚɦɢɱɟɫɤɨɣ ɩɢɪɨɦɟɬɪɢɢ ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɜ 
ɯɨɞɟ ɫɢɧɬɟɡɚ ɮɨɪɦɢɪɨɜɚɧɢɟ ɜɵɫɨɤɨɝɚɡɨɩɪɨɧɢɰɚɟɦɨɣ ɦɟɬɚɥɥɨɤɟɪɚɦɢɤɢ 
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ɩɪɨɢɫɯɨɞɢɬ ɜ ɭɡɤɨɣ ɡɨɧɟ ɜɨɥɧɵ ɝɨɪɟɧɢɹ ɜ ɩɪɨɰɟɫɫɟ ɤɨɚɥɟɫɰɟɧɰɢɢ ɩɥɚɜɹɳɢɯɫɹ 
ɱɚɫɬɢɰ ɢɫɯɨɞɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ ɜ ɤɚɩɥɢ ɫ ɩɨɫɥɟɞɭɸɳɟɣ ɢɯ ɯɢɦɢɱɟɫɤɨɣ 
ɤɨɧɜɟɪɬɚɰɢɟɣ ɜ ɢɧɬɟɪɦɟɬɚɥɥɢɱɟɫɤɢɟ ɫɨɟɞɢɧɟɧɢɹ. ȼɚɠɧɵɦ ɮɚɤɬɨɪɨɦ, 
ɨɛɟɫɩɟɱɢɜɚɸɳɢɦ ɩɨɜɵɲɟɧɧɭɸ ɝɚɡɨɩɪɨɧɢɰɚɟɦɨɫɬɶ ɦɚɬɟɪɢɚɥɚ, ɹɜɥɹɟɬɫɹ 
ɫɮɟɪɢɱɟɫɤɚɹ ɮɨɪɦɚ ɤɚɩɟɥɶ. ɉɨɤɚɡɚɧɨ, ɱɬɨ ɨɛɪɚɡɨɜɚɧɢɟ ɨɤɪɭɝɥɵɯ ɤɚɩɟɥɶ 
ɜɵɡɜɚɧɨ ɷɮɮɟɤɬɨɦ ɤɪɚɬɤɨɜɪɟɦɟɧɧɨɝɨ (≈ 0,1 ɫ) ɫɜɟɪɯɚɞɢɚɛɚɬɢɱɟɫɤɨɝɨ ɪɚɡɨɝɪɟɜɚ 
ɤɚɩɟɥɶ ɜ ɩɪɨɰɟɫɫɟ ɪɟɚɤɰɢɨɧɧɨɣ ɤɨɚɥɟɫɰɟɧɰɢɢ (ɪɢɫɭɧɨɤ 5.12) ɜɵɲɟ ɬɨɱɤɢ 
ɩɥɚɜɥɟɧɢɹ ɩɪɨɞɭɤɬɚ ɪɟɚɤɰɢɢ. ɉɪɢɱɢɧɨɣ ɬɚɤɨɝɨ ɷɮɮɟɤɬɚ ɹɜɥɹɟɬɫɹ ɜɵɞɟɥɟɧɢɟ 
ɢɡɛɵɬɤɚ ɷɧɬɚɥɶɩɢɢ ɜɫɥɟɞɫɬɜɢɟ ɥɨɤɚɥɶɧɵɯ ɧɚɪɭɲɟɧɢɣ ɫɩɥɨɲɧɨɫɬɢ ɫɢɫɬɟɦɵ ɜ 
ɜɨɥɧɟ ɝɨɪɟɧɢɹ. 

 

 
 

Ɋɢɫɭɧɨɤ 5.12 – Ɏɨɪɦɢɪɨɜɚɧɢɟ ɤɚɩɟɥɶɧɨɣ ɫɬɪɭɤɬɭɪɵ ɩɨɪɢɫɬɨɣ 
ɦɟɬɚɥɥɨɤɟɪɚɦɢɤɢ ɜ ɜɨɥɧɟ ɝɨɪɟɧɢɹ ɫɢɫɬɟɦɵ Ni-Al  

 
ȼ ɪɚɛɨɬɟ [11] ɛɵɥɢ ɢɡɭɱɟɧɵ ɫɩɨɫɨɛɵ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɩɚɪɚɦɟɬɪɨɜ 

ɤɚɩɟɥɶɧɨɣ ɫɬɪɭɤɬɭɪɵ (ɤ ɱɢɫɥɭ ɤɨɬɨɪɵɯ ɨɬɧɨɫɹɬɫɹ ɫɬɪɭɤɬɭɪɧɵɟ ɮɚɤɬɨɪɵ 
ɢɫɯɨɞɧɨɣ ɫɦɟɫɢ, ɩɨɜɟɪɯɧɨɫɬɧɨ-ɚɤɬɢɜɧɵɟ ɞɨɛɚɜɤɢ ɢ ɞɪ.) ɜ ɰɟɥɹɯ ɩɨɥɭɱɟɧɢɹ 
ɤɨɧɟɱɧɵɯ ɩɨɪɢɫɬɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɢɦɟɸɳɢɯ ɨɬɤɪɵɬɭɸ ɩɨɪɢɫɬɨɫɬɶ ɞɨ 65 %, ɜ 
ɜɢɞɟ ɫɢɫɬɟɦɵ ɫɩɟɤɲɢɯɫɹ ɤɚɩɟɥɶ ɪɚɡɦɟɪɨɦ 0,05-20 ɦɦ. Ⱦɨɫɬɢɝɧɭɬɵ ɭɫɥɨɜɢɹ 
ɩɨɥɭɱɟɧɢɹ ɬɪɭɛɱɚɬɵɯ ɢɡɞɟɥɢɣ (ɧɚɪɭɠɧɵɣ ɞɢɚɦɟɬɪ 84 ɦɦ), ɫɨɯɪɚɧɹɸɳɢɯ 
ɦɟɯɚɧɢɱɟɫɤɭɸ ɰɟɥɨɫɬɧɨɫɬɶ ɩɪɢ ɰɢɤɥɢɱɟɫɤɢɯ ɬɟɪɦɨɭɞɚɪɚɯ (ɧɚɝɪɭɠɟɧɢɹ ɩɨɫɥɟ 
ɧɚɝɪɟɜɚ ɞɨ 1000 °ɋ ɜ ɜɨɞɭ, ɛɨɥɟɟ 15 ɰɢɤɥɨɜ). 

ɉɪɢ ɢɡɭɱɟɧɢɢ ɫɜɨɣɫɬɜ ɩɨɥɭɱɟɧɧɵɯ ɦɟɬɨɞɨɦ ɋȼɋ ɩɨɪɢɫɬɵɯ ɦɚɬɟɪɢɚɥɨɜ 
ɛɵɥɨ ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɜɨɡɞɟɣɫɬɜɢɸ ɨɤɢɫɥɢɬɟɥɶɧɨɣ ɫɪɟɞɵ 
ɩɪɢ Ɍ = 1000 °ɋ ɥɭɱɲɟɣ ɯɢɦɢɱɟɫɤɨɣ ɫɬɚɛɢɥɶɧɨɫɬɶɸ ɨɛɥɚɞɚɟɬ 
ɦɟɬɚɥɥɨɤɟɪɚɦɢɤɚ ɧɚ ɨɫɧɨɜɟ ɚɥɸɦɢɧɢɞɨɜ ɧɢɤɟɥɹ. ɉɨɜɵɲɟɧɧɚɹ ɫɬɨɣɤɨɫɬɶ 
ɚɥɸɦɢɧɢɞɨɜ ɨɛɴɹɫɧɹɟɬɫɹ ɮɨɪɦɢɪɨɜɚɧɢɟɦ ɧɚ ɢɯ ɩɨɜɟɪɯɧɨɫɬɢ ɡɚɳɢɬɧɨɣ 
ɩɥɟɧɤɢ Al2O3. ɂɫɩɵɬɚɧɢɹ ɩɨɪɢɫɬɵɯ ɨɛɪɚɡɰɨɜ ɩɨɤɚɡɚɥɢ, ɱɬɨ ɩɪɟɞɟɥ ɩɪɨɱɧɨɫɬɢ 
ɩɪɢ ɫɠɚɬɢɢ ɦɨɠɟɬ ɞɨɫɬɢɝɚɬɶ 48 Ɇɉɚ. 

 
 



 
 

Иǰм. ЛǱǺǻ № дǷкǼм. ПǷдǸǱǺь Даǻа 

Лист 

45 ВКР-15.03.02-081620900 00.00.000 ПЗ 

5.5 Ɉɩɵɬ ɩɪɢɦɟɧɟɧɢɹ ɢɧɮɪɚɤɪɚɫɧɵɯ ɝɨɪɟɥɨɤ ɜ ɚɩɩɚɪɚɬɚɯ heater-
treater 

 
Ƚɨɪɟɥɤɢ, ɨɛɵɱɧɨ ɢɫɩɨɥɶɡɭɟɦɵɟ ɜ ɧɟɮɬɟɝɚɡɨɜɨɞɨɪɚɡɞɟɥɢɬɟɥɹɯ ɜ 

ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ, ɦɨɝɭɬ ɜɵɡɜɚɬɶ ɭɱɚɫɬɤɢ ɩɟɪɟɝɪɟɜɚ, ɤɨɬɨɪɵɟ ɩɪɢɜɨɞɹɬ ɤ 
ɤɨɤɫɨɜɚɧɢɸ ɜɹɡɤɨɣ ɷɦɭɥɶɫɢɢ ɧɚ ɜɧɟɲɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɠɚɪɨɜɨɣ ɬɪɭɛɵ. 
ɉɨɞɨɛɧɵɣ ɫɥɨɣ ɤɨɤɫɨɜɚɧɢɹ ɞɟɣɫɬɜɭɟɬ ɤɚɤ ɢɡɨɥɹɬɨɪ ɢ ɟɝɨ ɨɛɪɚɡɨɜɚɧɢɟ 
ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ ɩɨɹɜɥɟɧɢɟɦ ɜɵɫɨɤɢɯ ɬɟɦɩɟɪɚɬɭɪ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ 
ɩɪɟɠɞɟɜɪɟɦɟɧɧɨɦɭ ɜɵɯɨɞɭ ɢɡ ɫɬɪɨɹ ɠɚɪɨɜɨɣ ɬɪɭɛɵ. ɉɪɨɛɥɟɦɚ ɦɨɠɟɬ 
ɭɫɭɝɭɛɥɹɬɶɫɹ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɡɚɤɚɱɤɢ ɩɨɥɢɦɟɪɨɜ ɜ ɠɢɞɤɨɫɬɶ ɞɥɹ 
ɩɨɜɵɲɟɧɢɹ ɟё ɜɹɡɤɨɫɬɢ ɢ ɩɨɫɥɟɞɭɸɳɢɦ ɬɟɪɦɢɱɟɫɤɢɦ ɪɚɡɪɭɲɟɧɢɟɦ 
ɩɪɢɦɟɧɹɟɦɨɝɨ ɩɨɥɢɦɟɪɚ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɤɨɬɨɪɨɝɨ ɨɛɪɚɡɭɟɬɫɹ ɛɨɥɟɟ ɬɨɥɫɬɵɣ 
ɢɡɨɥɢɪɭɸɳɢɣ ɫɥɨɣ ɧɚ ɠɚɪɨɜɨɣ ɬɪɭɛɟ. 

ȼ [6] ɩɪɟɞɫɬɚɜɥɟɧɵ ɞɚɧɧɵɟ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɦɨɞɟɪɧɢɡɚɰɢɢ ɝɨɪɟɥɤɢ 
ɧɟɮɬɟɝɚɡɨɜɨɞɨɪɚɡɞɟɥɢɬɟɥɹ ɧɚ ɤɚɧɚɞɫɤɨɦ ɦɟɫɬɨɪɨɠɞɟɧɢɢ ɧɟɮɬɟɧɚɫɵɳɟɧɧɵɯ 
ɩɟɫɱɚɧɢɤɨɜ ɜ ɫɟɜɟɪɧɨɣ Ʉɚɧɚɞɟ. ɇɚ ɨɫɧɨɜɚɧɢɢ ɷɦɩɢɪɢɱɟɫɤɢɯ ɞɚɧɧɵɯ, 
ɬɟɪɦɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ ɢ ɢɡɦɟɪɟɧɢɣ, ɜɵɩɨɥɧɟɧɧɵɯ ɜ ɥɚɛɨɪɚɬɨɪɧɵɯ 
ɢɫɩɵɬɚɧɢɹɯ, ɩɪɟɞɥɨɠɟɧɧɚɹ ɤɨɧɫɬɪɭɤɰɢɹ ɝɨɪɟɥɤɢ ɫ ɪɚɫɩɪɟɞɟɥɟɧɧɵɦ ɩɥɚɦɟɧɟɦ 
ɫɪɚɜɧɢɜɚɟɬɫɹ ɫ ɨɛɵɱɧɨɣ ɝɨɪɟɥɤɨɣ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɬɟɪɦɢɱɟɫɤɨɝɨ ɄɉȾ, 
ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɪɚɡɞɟɥɢɬɟɥɹ, ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɚɡɞɟɥɟɧɢɹ ɧɟɮɬɢ ɨɬ 
ɜɨɞɵ ɢ ɬɟɦɩɟɪɚɬɭɪɵ ɫɬɟɧɤɢ ɠɚɪɨɜɨɣ ɬɪɭɛɵ. 

ȼ ɪɚɛɨɬɟ ɨɩɢɫɵɜɚɟɬɫɹ ɷɮɮɟɤɬɢɜɧɨɟ ɪɟɲɟɧɢɟ ɩɨ ɦɨɞɟɪɧɢɡɚɰɢɢ ɝɨɪɟɥɤɢ 
ɞɥɹ ɧɟɮɬɟɝɚɡɨɜɨɞɨɪɚɡɞɟɥɢɬɟɥɹ. ɑɬɨɛɵ ɩɪɟɞɨɬɜɪɚɬɢɬɶ ɩɪɨɰɟɫɫ ɤɨɤɫɨɜɚɧɢɹ ɢ 
ɪɚɡɪɭɲɟɧɢɹ ɬɪɭɛ, ɪɚɡɪɚɛɨɬɚɧɧɵɟ ɢɧɮɪɚɤɪɚɫɧɵɟ ɝɨɪɟɥɤɢ ɫ ɪɚɫɩɪɟɞɟɥɟɧɧɵɦ 
ɩɥɚɦɟɧɟɦ ɪɚɫɩɪɟɞɟɥɹɸɬ ɬɟɩɥɨ ɩɨ ɝɨɪɚɡɞɨ ɛɨɥɶɲɟɣ ɩɥɨɳɚɞɢ ɫ ɨɞɧɨɪɨɞɧɨɣ 
ɮɨɪɦɨɣ ɩɥɚɦɟɧɢ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɨɛɵɱɧɨɣ ɝɨɪɟɥɤɨɣ. Ƚɨɪɟɥɤɚ ɫ 
ɪɚɫɩɪɟɞɟɥɟɧɧɵɦ ɩɥɚɦɟɧɟɦ ɢɦɟɟɬ ɩɨɪɢɫɬɭɸ ɤɟɪɚɦɢɱɟɫɤɭɸ ɰɢɥɢɧɞɪɢɱɟɫɤɭɸ 
ɩɨɜɟɪɯɧɨɫɬɶ, ɤɨɬɨɪɚɹ ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɨɜɟɪɯɧɨɫɬɧɨ-ɫɬɚɛɢɥɶɧɨɟ ɫɝɨɪɚɧɢɟ ɫ 
ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɦ ɫɦɟɲɟɧɢɟɦ, ɬɚɤ ɱɬɨ ɩɨɤɚɡɚɬɟɥɢ ɫɝɨɪɚɧɢɹ ɜ ɤɚɠɞɨɣ ɬɨɱɤɟ 
ɜɞɨɥɶ ɰɢɥɢɧɞɪɢɱɟɫɤɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɝɨɪɟɥɤɢ ɩɪɚɤɬɢɱɟɫɤɢ ɢɞɟɧɬɢɱɧɵ. ɗɬɨ 
ɡɧɚɱɢɬɟɥɶɧɨ ɭɦɟɧɶɲɚɟɬ ɩɢɤɨɜɵɟ ɡɧɚɱɟɧɢɹ ɬɟɩɥɨɜɨɝɨ ɩɨɬɨɤɚ, ɨɤɪɭɠɚɸɳɟɝɨ 
ɡɨɧɭ ɫɝɨɪɚɧɢɹ, ɭɦɟɧɶɲɚɹ ɜɟɪɨɹɬɧɨɫɬɶ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɬɨɱɟɤ ɩɟɪɟɝɪɟɜɚ ɢ 
ɜɟɪɨɹɬɧɨɫɬɶ ɤɨɤɫɨɜɚɧɢɹ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɨɛɵɱɧɵɦɢ ɝɨɪɟɥɤɚɦɢ. ȼ ɬɨ ɠɟ ɜɪɟɦɹ 
ɛɨɥɶɲɟ ɬɟɩɥɚ ɪɚɫɩɪɟɞɟɥɹɟɬɫɹ ɞɚɥɶɲɟ ɩɨ ɞɥɢɧɟ ɬɨɩɤɢ, ɭɥɭɱɲɚɹ ɟɝɨ ɨɛɳɭɸ 
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɢ ɷɮɮɟɤɬɢɜɧɨɫɬɶ. ɋɪɨɤ ɫɥɭɠɛɵ ɠɚɪɨɜɨɣ ɬɪɭɛɵ 
ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɢɡ-ɡɚ ɛɨɥɟɟ ɧɢɡɤɢɯ ɩɢɤɨɜɵɯ ɬɟɦɩɟɪɚɬɭɪ ɢ ɬɚɤɠɟ ɢɡ-ɡɚ ɬɨɝɨ, ɱɬɨ 
ɞɥɹ ɞɨɫɬɢɠɟɧɢɹ ɬɪɟɛɭɟɦɨɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɩɪɨɰɟɫɫɚ ɢ ɨɛɜɨɞɧɟɧɧɨɫɬɢ 
ɬɪɟɛɭɟɬɫɹ ɦɟɧɶɲɟ ɩɨɞɜɨɞɢɦɨɝɨ ɬɟɩɥɚ. 

Ɉɛɵɱɧɵɟ ɝɨɪɟɥɤɢ ɢɦɟɸɬ ɮɨɪɫɭɧɤɢ ɢɥɢ ɫɦɟɫɢɬɟɥɶɧɵɟ ɭɫɬɪɨɣɫɬɜɚ, 
ɤɨɬɨɪɵɟ ɩɨɞɚɸɬ ɜɨɡɞɭɯ ɢ ɬɨɩɥɢɜɨ ɜ ɤɚɦɟɪɭ ɫɝɨɪɚɧɢɹ, ɝɞɟ ɨɧɢ ɫɠɢɝɚɸɬɫɹ. 
Ɏɨɪɦɚ, ɪɚɡɦɟɪ ɢ ɤɨɥɢɱɟɫɬɜɨ ɫɨɩɟɥ ɜɥɢɹɸɬ ɧɚ ɮɨɪɦɭ ɢ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɩɥɚɦɟɧɢ. 
Ɉɛɵɱɧɚɹ ɝɟɨɦɟɬɪɢɹ ɩɥɚɦɟɧɢ ɢɦɟɟɬ ɞɥɢɧɭ, ɤɨɬɨɪɚɹ ɜ 1,5-2,5 ɪɚɡɚ ɛɨɥɶɲɟ 
ɲɢɪɢɧɵ. ȿɫɥɢ ɩɥɚɦɹ ɪɚɫɩɪɨɫɬɪɚɧɹɟɬɫɹ ɞɚɥɶɲɟ, ɨɧɨ ɦɨɠɟɬ ɫɬɚɬɶ 
ɧɟɫɬɚɛɢɥɶɧɵɦ ɢ ɜ ɢɬɨɝɟ ɝɚɫɧɭɬɶ. 
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Ɉɞɧɚɤɨ ɜ ɝɨɪɟɥɤɟ ɫ ɪɚɫɩɪɟɞɟɥɟɧɧɵɦ ɩɥɚɦɟɧɟɦ ɢɫɩɨɥɶɡɭɟɬɫɹ 
ɫɬɚɛɢɥɢɡɢɪɨɜɚɧɧɨɟ ɝɨɪɟɧɢɟ. Ɍɨɩɥɢɜɨ ɢ ɜɨɡɞɭɯ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɫɦɟɲɢɜɚɸɬɫɹ 
ɢ ɩɪɨɯɨɞɹɬ ɱɟɪɟɡ ɩɨɪɢɫɬɭɸ ɨɝɧɟɭɩɨɪɧɭɸ ɩɨɜɟɪɯɧɨɫɬɶ. ɋɦɟɫɶ ɫɝɨɪɚɟɬ ɧɚ 
ɜɧɟɲɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ, ɨɛɪɚɡɭɹ ɨɞɧɨɪɨɞɧɭɸ, ɭɫɬɨɣɱɢɜɭɸ ɡɨɧɭ ɪɟɚɤɰɢɢ ɫ 
ɩɨɜɟɪɯɧɨɫɬɧɵɦ ɢɡɥɭɱɟɧɢɟɦ. ɂɥɥɸɫɬɪɚɰɢɹ ɝɨɪɟɥɤɢ ɩɨɤɚɡɚɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.13. 

 

 

Ɋɢɫɭɧɨɤ 5.13 – Ƚɨɪɟɥɤɚ ɫ ɪɚɫɩɪɟɞɟɥɟɧɧɵɦ ɩɥɚɦɟɧɟɦ ɜ ɪɚɛɨɬɟ 
 

Ʉɚɤ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫɭɧɤɟ, ɩɥɚɦɹ ɹɜɥɹɟɬɫɹ ɨɞɧɨɪɨɞɧɵɦ ɢ ɧɚɯɨɞɢɬɫɹ ɜ 
ɬɟɫɧɨɦ ɤɨɧɬɚɤɬɟ ɫɨ ɜɫɟɣ ɩɨɜɟɪɯɧɨɫɬɶɸ ɝɨɪɟɥɤɢ. ɂɧɮɪɚɤɪɚɫɧɨɟ ɢɡɥɭɱɟɧɢɟ 
ɩɟɪɟɞɚɟɬɫɹ ɨɬ ɩɨɜɟɪɯɧɨɫɬɢ ɝɨɪɟɥɤɢ ɤ ɫɬɟɧɤɟ ɬɨɩɤɢ. Ƚɨɪɟɥɤɚ ɦɨɠɟɬ ɛɵɬɶ 
ɢɡɝɨɬɨɜɥɟɧɚ ɜɨ ɪɚɡɥɢɱɧɵɯ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɮɨɪɦɚɯ. Ⱦɥɹ ɩɪɢɦɟɧɟɧɢɹ ɜ 
ɧɟɮɬɟɝɚɡɨɜɨɞɨɪɚɡɞɟɥɢɬɟɥɹɯ ɮɨɪɦɚ ɝɨɪɟɥɤɢ ɢɦɟɟɬ ɰɢɥɢɧɞɪɢɱɟɫɤɭɸ ɮɨɪɦɭ ɫ 
ɨɱɟɧɶ ɛɨɥɶɲɢɦ ɨɬɧɨɲɟɧɢɟɦ ɞɥɢɧɵ ɤ ɞɢɚɦɟɬɪɭ, ɨɛɵɱɧɨ ɨɬ 15:1 ɞɨ 25:1, ɱɬɨ 
ɩɨɡɜɨɥɹɟɬ ɪɚɫɩɪɨɫɬɪɚɧɹɬɶ ɩɥɚɦɹ ɩɨ ɛɨɥɶɲɨɣ ɞɥɢɧɟ. Ƚɨɪɟɥɤɚ ɪɚɫɩɨɥɨɠɟɧɚ 
ɜɞɨɥɶ ɨɫɟɜɨɣ ɥɢɧɢɢ ɠɚɪɨɜɨɣ ɬɪɭɛɵ ɢ ɩɪɨɫɬɢɪɚɟɬɫɹ ɧɚ ɛɨɥɶɲɟɣ ɞɥɢɧɟ ɟё 
ɧɢɠɧɟɣ ɱɚɫɬɢ. ɇɚ ɪɢɫɭɧɤɟ 5.13 ɩɨɤɚɡɚɧɚ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɚɹ ɝɨɪɟɥɤɚ ɜɧɭɬɪɢ 
ɬɪɭɛɵ. 

Ɍɟɩɥɨɢɡɥɭɱɟɧɢɟ ɝɨɪɟɥɤɢ, ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɪɚɫɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɡɧɚɱɢɬɟɥɶɧɨ 
ɛɨɥɶɲɟɣ ɞɥɢɧɟ, ɨɝɪɚɧɢɱɢɜɚɹ ɫɤɚɱɤɢ ɩɟɪɟɞɚɱɢ ɬɟɩɥɚ ɜ ɬɪɭɛɟ. ɂɡ-ɡɚ 
ɨɞɧɨɪɨɞɧɨɫɬɢ ɩɥɚɦɟɧɢ, ɫɬɚɛɢɥɢɡɢɪɨɜɚɧɧɨɝɨ ɩɨɜɟɪɯɧɨɫɬɶɸ, ɩɪɨɞɭɤɬɵ 
ɫɝɨɪɚɧɢɹ ɫɨɞɟɪɠɚɬ ɧɢɡɤɢɟ ɭɪɨɜɧɢ ɨɤɫɢɞɨɜ ɚɡɨɬɚ ɢ ɦɨɧɨɨɤɫɢɞɚ ɭɝɥɟɪɨɞɚ 
(ɨɛɵɱɧɨ ɦɟɧɟɟ 1∙10-6 ɞɨɥɢ). 

ɍɧɢɤɚɥɶɧɵɦɢ ɨɫɨɛɟɧɧɨɫɬɹɦɢ ɦɨɞɟɪɧɢɡɢɪɨɜɚɧɧɨɣ ɝɨɪɟɥɤɢ ɹɜɥɹɸɬɫɹ: 
1. Ɋɚɜɧɨɦɟɪɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɬɟɩɥɚ ɩɨ ɛɨɥɶɲɨɣ ɩɥɨɳɚɞɢ ɞɥɹ 

ɦɢɧɢɦɢɡɚɰɢɢ ɫɤɚɱɤɨɜ ɫɤɨɪɨɫɬɢ ɬɟɩɥɨɩɟɪɟɞɚɱɢ (ɪɢɫɭɧɤɢ 5.15, 5.16); 
2. ɇɢɡɤɢɟ ɜɵɛɪɨɫɵ; 
3. Ɍɢɯɚɹ ɪɚɛɨɬɚ, ɭɫɬɪɚɧɟɧɵ ɚɷɪɨɞɢɧɚɦɢɱɟɫɤɢɣ ɲɭɦ ɢ ɲɭɦ ɫɝɨɪɚɧɢɹ; 
4. ɇɚɞɟɠɧɚɹ ɞɥɢɬɟɥɶɧɚɹ ɷɤɫɩɥɭɚɬɚɰɢɹ ɫ ɩɪɨɫɬɵɦ ɨɛɫɥɭɠɢɜɚɧɢɟɦ; 
5. ɉɪɨɫɬɨɬɚ ɡɚɩɭɫɤɚ; 
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6. Ʌɟɝɤɨ ɦɨɞɟɪɧɢɡɢɪɨɜɚɬɶ ɜ ɫɬɚɧɞɚɪɬɧɵɯ ɪɚɡɞɟɥɢɬɟɥɹɯ. 
 

 
 

Ɋɢɫɭɧɨɤ 5.14 – Ɋɚɫɩɨɥɨɠɟɧɢɟ ɝɨɪɟɥɤɢ ɜ ɠɚɪɨɜɨɣ ɬɪɭɛɟ 
 

 

Ɋɢɫɭɧɨɤ 5.15 – Ⱥɧɚɥɢɡ ɧɚɝɪɟɜɚ ɠɚɪɨɜɨɣ ɬɪɭɛɵ ɩɨ ɞɥɢɧɟ ɞɥɹ ɞɜɭɯ ɝɨɪɟɥɨɤ 
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Ɋɢɫɭɧɨɤ 5.16 – ɋɪɚɜɧɟɧɢɟ ɧɚɝɪɟɜɚ ɠɚɪɨɜɵɯ ɬɪɭɛ ɪɚɡɧɵɦɢ ɝɨɪɟɥɤɚɦɢ 
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6 ɉɚɬɟɧɬɧɨ - ɢɧɮɨɪɦɚɰɢɨɧɧɵɣ ɨɛɡɨɪ 
 
6.1 ɉɚɬɟɧɬ RU71559 
 
ɉɨɥɟɡɧɚɹ ɦɨɞɟɥɶ [14] ɨɬɧɨɫɢɬɫɹ ɤ ɭɫɬɪɨɣɫɬɜɚɦ ɞɥɹ ɪɚɡɞɟɥɟɧɢɹ 

ɧɟɮɬɟɝɚɡɨɜɨɞɹɧɨɣ ɷɦɭɥɶɫɢɢ ɧɚ ɫɨɫɬɚɜɥɹɸɳɢɟ ɟɟ ɤɨɦɩɨɧɟɧɬɵ (ɝɚɡ, ɧɟɮɬɶ, 
ɜɨɞɭ) ɢ ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɚ ɜ ɧɟɮɬɟɞɨɛɵɜɚɸɳɟɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ. 

ȼ ɩɨɥɟɡɧɨɣ ɦɨɞɟɥɢ ɪɟɲɚɟɬɫɹ ɡɚɞɚɱɚ ɩɨɜɵɲɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 
ɭɫɬɪɨɣɫɬɜɚ ɡɚ ɫɱɟɬ ɩɨɜɵɲɟɧɢɹ ɫɬɟɩɟɧɢ ɪɚɜɧɨɦɟɪɧɨɫɬɢ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɩɨɬɨɤɚ 
ɧɟɮɬɢ ɩɨ ɩɪɨɯɨɞɧɨɦɭ ɫɟɱɟɧɢɸ.  

ɍɤɚɡɚɧɧɚɹ ɡɚɞɚɱɚ ɪɟɲɚɟɬɫɹ ɬɟɦ, ɱɬɨ ɜ ɧɟɮɬɟɝɚɡɨɜɨɞɨɪɚɡɞɟɥɢɬɟɥɟ, 
ɜɤɥɸɱɚɸɳɟɦ ɝɨɪɢɡɨɧɬɚɥɶɧɵɣ ɤɨɪɩɭɫ ɫ ɤɚɦɟɪɨɣ ɞɟɝɚɡɚɰɢɢ ɢ 
ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɨɛɟɡɜɨɠɢɜɚɧɢɹ ɢ ɤɚɦɟɪɨɣ ɝɥɭɛɨɤɨɝɨ ɨɛɟɡɜɨɠɢɜɚɧɢɹ, 
ɩɟɪɟɥɢɜɧɭɸ ɢ ɪɚɡɞɟɥɢɬɟɥɶɧɭɸ ɩɟɪɟɝɨɪɨɞɤɢ, ɤɨɪɨɛɨɜɵɣ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶ 
ɷɦɭɥɶɫɢɢ, ɜɪɟɡɚɧɧɵɣ ɜ ɧɢɠɧɸɸ ɱɚɫɬɶ ɪɚɡɞɟɥɢɬɟɥɶɧɨɣ ɩɟɪɟɝɨɪɨɞɤɢ, ɫ ɬɨɪɰɨɦ, 
ɡɚɝɥɭɲɟɧɧɵɦ ɫɨ ɫɬɨɪɨɧɵ, ɩɪɨɬɢɜɨɩɨɥɨɠɧɨɣ ɪɚɡɞɟɥɢɬɟɥɶɧɨɣ ɩɟɪɟɝɨɪɨɞɤɟ, ɢ 
ɤɪɵɲɤɨɣ, ɩɚɬɪɭɛɤɢ ɜɜɨɞɚ ɧɟɮɬɢ ɢ ɜɵɜɨɞɚ ɝɚɡɚ, ɧɟɮɬɢ ɢ ɜɨɞɵ, ɩɪɢ ɷɬɨɦ ɜ 
ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɬɟɧɤɚɯ ɪɚɫɩɪɟɞɟɥɢɬɟɥɹ ɜɵɩɨɥɧɟɧɵ ɜɟɪɬɢɤɚɥɶɧɵɟ ɩɚɡɵ, ɧɢɡ 
ɤɨɬɨɪɵɯ ɧɚɯɨɞɢɬɫɹ ɧɚ ɨɞɧɨɦ ɝɨɪɢɡɨɧɬɚɥɶɧɨɦ ɭɪɨɜɧɟ, ɚ ɜɵɫɨɬɚ ɜɨɡɪɚɫɬɚɟɬ ɜ 
ɧɚɩɪɚɜɥɟɧɢɢ ɨɬ ɩɟɪɟɝɨɪɨɞɤɢ ɤ ɡɚɝɥɭɲɟɧɧɨɦɭ ɬɨɪɰɭ.  

ɍɤɚɡɚɧɧɚɹ ɡɚɞɚɱɚ ɪɟɲɚɟɬɫɹ ɬɚɤɠɟ ɬɟɦ, ɱɬɨ ɲɢɪɢɧɚ ɩɚɡɨɜ ɜɵɩɨɥɧɟɧɚ 
ɜɨɡɪɚɫɬɚɸɳɟɣ ɫɜɟɪɯɭ ɜɧɢɡ, ɤɪɵɲɤɚ ɤɨɪɨɛɨɜɨɝɨ ɪɚɫɩɪɟɞɟɥɢɬɟɥɹ 
ɩɟɪɮɨɪɢɪɨɜɚɧɚ, ɩɪɢɱɟɦ ɲɚɝ ɨɬɜɟɪɫɬɢɣ ɩɟɪɮɨɪɚɰɢɢ ɭɦɟɧɶɲɚɟɬɫɹ ɜ 
ɧɚɩɪɚɜɥɟɧɢɢ ɨɬ ɪɚɡɞɟɥɢɬɟɥɶɧɨɣ ɩɟɪɟɝɨɪɨɞɤɢ ɤ ɬɨɪɰɭ, ɢ ɬɟɦ, ɱɬɨ ɜ ɤɚɦɟɪɟ 
ɝɥɭɛɨɤɨɝɨ ɨɛɟɡɜɨɠɢɜɚɧɢɹ ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɭɫɬɚɧɨɜɥɟɧɵ ɷɥɟɤɬɪɨɞɧɵɟ ɪɟɲɟɬɤɢ. 

ɇɟɮɬɟɝɚɡɨɜɨɞɨɪɚɡɞɟɥɢɬɟɥɶ (ɪɢɫɭɧɨɤ 6.1) ɫɨɞɟɪɠɢɬ ɰɢɥɢɧɞɪɢɱɟɫɤɭɸ 
ɝɨɪɢɡɨɧɬɚɥɶɧɭɸ ɟɦɤɨɫɬɶ 3, ɤɚɦɟɪɭ ɞɟɝɚɡɚɰɢɢ ɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ 
ɨɛɟɡɜɨɠɢɜɚɧɢɹ, ɤɚɦɟɪɭ ɝɥɭɛɨɤɨɝɨ ɨɛɟɡɜɨɠɢɜɚɧɢɹ, ɤɨɬɨɪɵɟ ɪɚɡɞɟɥɟɧɵ 
ɩɟɪɟɥɢɜɧɨɣ ɩɟɪɟɝɨɪɨɞɤɨɣ 5 ɢ ɪɚɡɞɟɥɢɬɟɥɶɧɨɣ ɩɟɪɟɝɨɪɨɞɤɨɣ 6. ȼ ɤɚɦɟɪɟ 
ɞɟɝɚɡɚɰɢɢ ɪɚɡɦɟɳɟɧ ɩɚɬɪɭɛɨɤ ɜɜɨɞɚ ɫɵɪɶɟɜɨɣ ɫɦɟɫɢ 2, ɠɚɪɨɜɚɹ ɬɪɭɛɚ 4 ɢ 
ɩɚɬɪɭɛɨɤ ɜɵɜɨɞɚ ɝɚɡɚ 7. ȼ ɤɚɦɟɪɟ ɝɥɭɛɨɤɨɝɨ ɨɛɟɡɜɨɠɢɜɚɧɢɹ ɧɚɯɨɞɢɬɫɹ 
ɤɨɪɨɛɨɜɵɣ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶ ɷɦɭɥɶɫɢɢ 14, ɜɪɟɡɚɧɧɵɣ ɜ ɧɢɠɧɸɸ ɱɚɫɬɶ 
ɪɚɡɞɟɥɢɬɟɥɶɧɨɣ ɩɟɪɟɝɨɪɨɞɤɢ 6 ɨɬɤɪɵɬɵɦ ɬɨɪɰɨɦ. ȼɬɨɪɨɣ ɬɨɪɟɰ 
ɪɚɫɩɪɟɞɟɥɢɬɟɥɹ 14 ɫɨ ɫɬɨɪɨɧɵ, ɩɪɨɬɢɜɨɩɨɥɨɠɧɨɣ ɪɚɡɞɟɥɢɬɟɥɶɧɨɣ ɩɟɪɟɝɨɪɨɞɤɟ 
6, ɡɚɝɥɭɲɟɧ. ȼ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɬɟɧɤɚɯ ɪɚɫɩɪɟɞɟɥɢɬɟɥɹ 14 ɜɵɩɨɥɧɟɧɵ 
ɜɟɪɬɢɤɚɥɶɧɵɟ ɩɚɡɵ. Ʉɪɨɦɟ ɬɨɝɨ, ɜ ɤɚɦɟɪɟ ɝɥɭɛɨɤɨɝɨ ɨɛɟɡɜɨɠɢɜɚɧɢɹ 
ɫɨɞɟɪɠɚɬɫɹ ɩɚɬɪɭɛɤɢ ɜɵɜɨɞɚ ɨɛɟɡɜɨɠɟɧɧɨɣ ɧɟɮɬɢ 11 ɢ ɜɵɜɨɞɚ ɜɨɞɵ 13, ɚ 
ɬɚɤɠɟ ɷɥɟɤɬɪɨɞɧɵɟ ɪɟɲɟɬɤɢ 9 ɢ 10 ɢ ɩɪɨɯɨɞɧɨɣ ɢɡɨɥɹɬɨɪ 12 ɞɥɹ ɩɨɞɚɱɢ 
ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɷɥɟɤɬɪɨɞɧɵɟ ɪɟɲɟɬɤɢ. Ⱦɥɹ ɜɵɜɨɞɚ ɜɨɞɵ ɢɡ ɤɚɦɟɪɵ ɞɟɝɚɡɚɰɢɢ 
ɜɵɩɨɥɧɟɧ ɩɚɬɪɭɛɨɤ 15. 

ɉɪɟɞɥɚɝɚɟɦɵɣ ɚɩɩɚɪɚɬ ɪɚɛɨɬɚɟɬ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ. ɂɫɯɨɞɧɭɸ ɫɦɟɫɶ 
ɧɟɮɬɢ, ɝɚɡɚ ɢ ɜɨɞɵ ɜɜɨɞɹɬ ɜ ɚɩɩɚɪɚɬ ɱɟɪɟɡ ɩɚɬɪɭɛɨɤ 2. ȼ ɤɚɦɟɪɟ ɞɟɝɚɡɚɰɢɢ ɢ 
ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɨɛɟɡɜɨɠɢɜɚɧɢɹ ɩɪɨɢɫɯɨɞɢɬ ɧɚɝɪɟɜ ɷɦɭɥɶɫɢɢ ɱɟɪɟɡ ɝɨɪɹɱɢɟ 
ɫɬɟɧɤɢ ɠɚɪɨɜɨɣ ɬɪɭɛɵ 4, ɜɧɭɬɪɢ ɤɨɬɨɪɨɣ ɩɪɨɯɨɞɹɬ ɝɨɪɹɱɢɟ ɩɪɨɞɭɤɬɵ ɫɝɨɪɚɧɢɹ 
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ɬɨɩɥɢɜɧɨɝɨ ɝɚɡɚ. ȼ ɤɚɦɟɪɟ ɞɟɝɚɡɚɰɢɢ ɩɪɨɢɫɯɨɞɢɬ ɞɟɝɚɡɚɰɢɹ ɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɟ 
ɨɛɟɡɜɨɠɢɜɚɧɢɟ ɧɟɮɬɢ. Ƚɚɡ ɜɵɜɨɞɹɬ ɱɟɪɟɡ ɩɚɬɪɭɛɨɤ 7, ɚ ɜɨɞɭ ɱɟɪɟɡ ɩɚɬɪɭɛɨɤ 15.  

Ɂɚɬɟɦ ɞɟɝɚɡɢɪɨɜɚɧɧɚɹ ɢ ɱɚɫɬɢɱɧɨ ɨɛɟɡɜɨɠɟɧɧɚɹ ɧɟɮɬɶ ɩɟɪɟɥɢɜɚɟɬɫɹ 
ɱɟɪɟɡ ɩɟɪɟɝɨɪɨɞɤɭ 5 ɢ ɩɨɫɬɭɩɚɟɬ ɜ ɤɨɪɨɛɨɜɵɣ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶ 14. ɇɟɮɬɶ 
ɞɜɢɠɟɬɫɹ ɜɞɨɥɶ ɤɨɪɨɛɚ ɢ ɢɫɬɟɤɚɟɬ ɱɟɪɟɡ ɜɟɪɬɢɤɚɥɶɧɵɟ ɩɚɡɵ ɜ ɫɬɟɧɤɚɯ ɤɨɪɨɛɚ 
14 ɜ ɨɛɴɟɦ ɤɚɦɟɪɵ ɝɥɭɛɨɤɨɝɨ ɨɛɟɡɜɨɠɢɜɚɧɢɹ. ȼ ɷɬɨɦ ɨɛɴɟɦɟ ɜ ɩɪɨɰɟɫɫɟ 
ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɞɜɢɠɟɧɢɹ ɧɟɮɬɢ ɢɡ ɧɟɟ ɨɫɚɠɞɚɸɬɫɹ ɤɚɩɥɢ ɜɨɞɵ.  

Ɉɫɟɜɲɚɹ ɜɨɞɚ ɫɤɚɩɥɢɜɚɟɬɫɹ ɜ ɧɢɠɧɟɣ ɱɚɫɬɢ ɤɚɦɟɪɵ ɝɥɭɛɨɤɨɝɨ 
ɨɛɟɡɜɨɠɢɜɚɧɢɹ ɧɟɮɬɟɝɚɡɨɜɨɞɨɪɚɡɞɟɥɢɬɟɥɹ ɢ ɜɵɜɨɞɢɬɫɹ ɱɟɪɟɡ ɩɚɬɪɭɛɨɤ 13. 
ɍɪɨɜɟɧɶ ɜɨɞɵ ɩɨɞɞɟɪɠɢɜɚɸɬ ɜɵɲɟ ɧɢɠɧɟɝɨ ɤɪɚɹ ɤɨɪɨɛɨɜɨɝɨ ɪɚɫɩɪɟɞɟɥɢɬɟɥɹ 
14. Ɉɫɨɛɟɧɧɨɫɬɶɸ ɪɚɛɨɬɵ ɷɬɨɝɨ ɨɬɤɪɵɬɨɝɨ ɫɧɢɡɭ ɭɫɬɪɨɣɫɬɜɚ ɹɜɥɹɟɬɫɹ 
ɭɦɟɧɶɲɟɧɢɟ ɜɵɫɨɬɵ ɫɥɨɹ ɧɟɮɬɢ ɢ ɫɤɨɪɨɫɬɢ ɟɟ ɞɜɢɠɟɧɢɹ ɜ ɤɨɪɨɛɟ. ɉɨɫɤɨɥɶɭ 
ɞɜɢɠɭɳɟɣ ɫɢɥɨɣ ɩɪɨɰɟɫɫɚ ɢɫɬɟɱɟɧɢɹ ɧɟɮɬɢ ɱɟɪɟɡ ɩɚɡɵ ɜ ɜɟɪɬɢɤɚɥɶɧɨɣ ɫɬɟɧɤɟ 
ɤɨɪɨɛɚ ɹɜɥɹɟɬɫɹ ɪɚɡɧɨɫɬɶ ɜɟɫɚ ɫɬɨɥɛɚ ɠɢɞɤɨɫɬɢ ɜɧɭɬɪɢ ɢ ɫɧɚɪɭɠɢ ɤɨɪɨɛɚ, 
ɨɛɭɫɥɚɜɥɢɜɚɟɦɚɹ ɪɚɡɧɨɫɬɶɸ ɩɥɨɬɧɨɫɬɟɣ ɧɟɮɬɢ ɢ ɜɨɞɵ ɢ ɜɵɫɨɬɵ ɢɯ ɫɬɨɥɛɨɜ, ɬɨ 
ɫɤɨɪɨɫɬɶ ɢɫɬɟɤɚɧɢɹ ɫɧɢɠɚɟɬɫɹ ɩɨ ɞɥɢɧɟ ɤɨɪɨɛɚ ɜ ɧɚɩɪɚɜɥɟɧɢɢ ɞɜɢɠɟɧɢɹ 
ɧɟɮɬɢ ɜ ɧɟɦ. ȼ ɡɚɹɜɥɟɧɧɨɦ ɭɫɬɪɨɣɫɬɜɟ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɩɨɫɬɨɹɧɧɨɝɨ ɪɚɫɯɨɞɚ 
ɧɚ ɟɞɢɧɢɰɭ ɞɥɢɧɵ ɚɩɩɚɪɚɬɚ ɜɨɡɪɚɫɬɚɟɬ ɞɥɢɧɚ (ɭɪɨɜɟɧɶ ɜɟɪɯɚ) ɩɚɡɨɜ, ɚ ɡɧɚɱɢɬ 
ɩɥɨɳɚɞɶ ɢɯ ɩɪɨɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ ɢ ɜɵɫɨɬɚ ɫɬɨɥɛɚ ɧɟɮɬɢ ɧɚɞ ɜɟɪɯɨɦ ɩɚɡɨɜ.  

ɋ ɭɜɟɥɢɱɟɧɢɟɦ ɪɚɫɯɨɞɚ ɧɟɮɬɢ ɪɚɫɬɟɬ ɜɵɫɨɬɚ ɫɬɨɥɛɚ ɧɟɮɬɢ ɜɧɭɬɪɢ 
ɤɨɪɨɛɨɜɨɝɨ ɪɚɫɩɪɟɞɟɥɢɬɟɥɹ, ɩɪɢɱɟɦ ɩɪɢ ɩɨɫɬɨɹɧɧɨɣ ɩɥɨɳɚɞɢ ɫɟɱɟɧɢɹ 
ɨɬɜɟɪɫɬɢɹ ɢɫɬɟɱɟɧɢɹ ɜɵɫɨɬɚ ɫɬɨɥɛɚ ɧɟɮɬɢ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɚ ɤɜɚɞɪɚɬɭ 
ɫɤɨɪɨɫɬɢ ɢɫɬɟɱɟɧɢɹ. ȼɵɩɨɥɧɟɧɢɟ ɩɚɡɨɜ ɜ ɫɬɟɧɤɚɯ ɤɨɪɨɛɚ 14 ɪɚɫɲɢɪɹɸɳɢɦɢɫɹ 
ɤɧɢɡɭ ɭɜɟɥɢɱɢɜɚɟɬ ɩɥɨɳɚɞɶ ɩɪɨɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ ɞɥɹ ɢɫɬɟɱɟɧɢɹ ɧɟɮɬɢ ɢ 
ɭɦɟɧɶɲɚɟɬ ɨɩɚɫɧɨɫɬɶ ɡɚɩɨɥɧɟɧɢɹ ɧɟɮɬɶɸ ɜɫɟɣ ɜɵɫɨɬɵ ɤɨɪɨɛɚ ɢ ɟɟ ɩɪɨɫɤɨɤ 
ɩɨɞ ɧɢɠɧɢɦ ɤɪɚɟɦ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɬɟɧɨɤ ɤɨɪɨɛɚ. ɋ ɞɪɭɝɨɣ ɫɬɨɪɨɧɵ, 
ɜɵɩɨɥɧɟɧɢɟ ɩɚɡɨɜ ɫ ɜɨɡɪɚɫɬɚɸɳɟɣ ɤɧɢɡɭ ɲɢɪɢɧɨɣ ɜɟɞɟɬ ɤ ɩɨɜɵɲɟɧɢɸ 
ɫɬɟɩɟɧɢ ɪɚɜɧɨɦɟɪɧɨɫɬɢ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɧɟɮɬɢ ɩɨ ɩɨɩɟɪɟɱɧɨɦɭ ɫɟɱɟɧɢɸ 
ɚɩɩɚɪɚɬɚ. Ⱦɚɥɶɧɨɛɨɣɧɨɫɬɶ ɢɫɬɟɤɚɸɳɟɣ ɱɟɪɟɡ ɩɚɡ ɫɬɪɭɢ ɡɚɜɢɫɢɬ ɨɬ 
ɫɨɨɬɧɨɲɟɧɢɹ ɫɢɥɵ ɜɹɡɤɨɫɬɧɨɝɨ ɬɪɟɧɢɹ ɫɬɪɭɢ ɨ ɩɪɚɤɬɢɱɟɫɤɢ ɧɟɩɨɞɜɢɠɧɵɣ 
ɫɥɨɣ ɠɢɞɤɨɫɬɢ, ɬɨɪɦɨɡɹɳɟɣ ɷɬɭ ɫɬɪɭɸ ɢ ɩɪɢɜɨɞɹɳɢɣ ɤ ɟɟ ɪɚɫɩɚɞɭ, ɢ ɫɢɥɵ 
ɢɧɟɪɰɢɢ, ɨɩɪɟɞɟɥɹɟɦɨɣ ɦɚɫɫɨɣ, ɬ.ɟ. ɲɢɪɢɧɨɣ ɫɬɪɭɢ. 

ɉɨɷɬɨɦɭ ɭɱɚɫɬɤɢ ɫɬɪɭɢ, ɢɫɬɟɤɚɸɳɢɟ ɱɟɪɟɡ ɛɨɥɟɟ ɲɢɪɨɤɢɣ ɩɚɡ, ɢɦɟɸɬ 
ɛɨɥɶɲɭɸ ɞɚɥɶɧɨɛɨɣɧɨɫɬɶ, ɱɟɦ ɛɨɥɟɟ ɭɡɤɢɟ ɭɱɚɫɬɤɢ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, 
ɜɵɩɨɥɧɟɧɢɟ ɩɚɡɨɜ ɫ ɭɜɟɥɢɱɢɜɚɸɳɟɣɫɹ ɤɧɢɡɭ ɲɢɪɢɧɨɣ ɨɛɟɫɩɟɱɢɜɚɟɬ ɛɨɥɟɟ 
ɪɚɜɧɨɦɟɪɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɩɨɬɨɤɚ ɧɟɮɬɢ ɩɨ ɩɨɩɟɪɟɱɧɨɦɭ ɫɟɱɟɧɢɸ ɚɩɩɚɪɚɬɚ.  

ȼɵɩɨɥɧɟɧɢɟ ɤɪɵɲɤɢ ɤɨɪɨɛɨɜɨɝɨ ɪɚɫɩɪɟɞɟɥɢɬɟɥɹ 14 ɩɟɪɮɨɪɢɪɨɜɚɧɧɨɣ ɫ 
ɭɦɟɧɶɲɚɸɳɢɦɫɹ ɜ ɧɚɩɪɚɜɥɟɧɢɢ ɨɬ ɪɚɡɞɟɥɢɬɟɥɶɧɨɣ ɩɟɪɟɝɨɪɨɞɤɢ ɤ ɬɨɪɰɭ 
ɲɚɝɨɦ ɨɬɜɟɪɫɬɢɣ ɩɟɪɮɨɪɚɰɢɢ ɩɨɡɜɨɥɹɟɬ ɩɨɜɵɫɢɬɶ ɫɬɟɩɟɧɶ ɪɚɜɧɨɦɟɪɧɨɫɬɢ 
ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɧɟɮɬɢ ɩɨ ɞɥɢɧɟ ɨɬɫɬɨɣɧɨɣ ɤɚɦɟɪɵ, ɬ.ɤ. ɫɤɨɪɨɫɬɶ ɢɫɬɟɱɟɧɢɹ 
ɧɟɮɬɢ ɱɟɪɟɡ ɨɬɜɟɪɫɬɢɹ ɩɟɪɮɨɪɚɰɢɢ ɫɧɢɠɚɟɬɫɹ ɩɨ ɞɥɢɧɟ ɤɨɪɨɛɚ, ɚ ɭɦɟɧɶɲɟɧɢɟ 
ɲɚɝɚ ɦɟɠɞɭ ɨɬɜɟɪɫɬɢɹɦɢ ɩɟɪɮɨɪɚɰɢɢ ɨɛɟɫɩɟɱɢɜɚɟɬ ɭɜɟɥɢɱɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ 
ɷɬɢɯ ɨɬɜɟɪɫɬɢɣ ɧɚ ɟɞɢɧɢɰɭ ɞɥɢɧɵ ɤɨɪɨɛɚ ɩɨ ɯɨɞɭ ɞɜɢɠɟɧɢɹ ɧɟɮɬɢ ɜ ɤɨɪɨɛɟ ɢ 
ɫɨɯɪɚɧɟɧɢɟ ɩɨɫɬɨɹɧɫɬɜɚ ɪɚɫɯɨɞɚ ɩɨ ɞɥɢɧɟ.  
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ɉɪɨɰɟɫɫ ɨɛɟɡɜɨɠɢɜɚɧɢɹ ɧɟɮɬɢ ɦɨɠɟɬ ɛɵɬɶ ɢɧɬɟɧɫɢɮɢɰɢɪɨɜɚɧ 
ɜɨɡɞɟɣɫɬɜɢɟɦ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɩɨɥɹ, ɫɭɳɟɫɬɜɭɸɳɟɝɨ ɜ ɨɛɴɟɦɟ ɦɟɠɞɭ 
ɷɥɟɤɬɪɨɞɧɵɦɢ ɪɟɲɟɬɤɚɦɢ 9 ɢ 10. 

 

 
 

1 – ɞɵɦɨɜɚɹ ɬɪɭɛɚ; 2 – ɩɚɬɪɭɛɨɤ ɜɜɨɞɚ; 3 – ɤɨɪɩɭɫ; 4 – ɠɚɪɨɜɚɹ ɬɪɭɛɚ; 5 – ɩɟɪɟɥɢɜɧɚɹ 
ɩɟɪɟɝɨɪɨɞɤɚ; 6 – ɪɚɡɞɟɥɢɬɟɥɶɧɚɹ ɩɟɪɟɝɨɪɨɞɤɚ; 7 – ɩɚɬɪɭɛɨɤ ɜɵɜɨɞɚ ɝɚɡɚ; 8 – ɤɪɟɩɟɠɧɵɣ 

ɷɥɟɦɟɧɬ; 9, 10 – ɷɥɟɤɬɪɨɞɧɚɹ ɪɟɲёɬɤɚ; 11 – ɩɚɬɪɭɛɨɤ ɜɵɜɨɞɚ ɧɟɮɬɢ; 12 – ɢɡɨɥɹɬɨɪ; 13, 15 – 
ɩɚɬɪɭɛɨɤ ɜɵɜɨɞɚ ɜɨɞɵ; 14 – ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɣ ɤɨɪɨɛ 

 
Ɋɢɫɭɧɨɤ 6.1 - ɇɟɮɬɟɝɚɡɨɜɨɞɨɪɚɡɞɟɥɢɬɟɥɶ 

 
6.2 ɉɚɬɟɧɬ RU159315 
 
ɉɨɥɟɡɧɚɹ ɦɨɞɟɥɶ [15] ɨɬɧɨɫɢɬɫɹ ɤ ɩɪɨɰɟɫɫɚɦ ɩɪɨɦɵɫɥɨɜɨɣ ɩɨɞɝɨɬɨɜɤɢ 

ɧɟɮɬɢ, ɜ ɱɚɫɬɧɨɫɬɢ ɤ ɭɫɬɪɨɣɫɬɜɚɦ ɞɥɹ ɞɟɝɚɡɚɰɢɢ ɢ ɨɛɟɡɜɨɠɢɜɚɧɢɹ ɧɟɮɬɢ 
ɦɟɬɨɞɨɦ ɝɢɞɪɨɞɢɧɚɦɢɱɟɫɤɨɝɨ ɨɬɫɬɚɢɜɚɧɢɹ. 

ɍɫɬɪɨɣɫɬɜɨ ɞɥɹ ɞɟɝɚɡɚɰɢɢ ɢ ɨɛɟɡɜɨɠɢɜɚɧɢɹ ɧɟɮɬɢ (ɪɢɫɭɧɨɤ 6.2), 
ɜɵɩɨɥɧɟɧɧɨɟ ɜ ɜɢɞɟ ɧɟɮɬɟɝɚɡɨɜɨɞɨɪɚɡɞɟɥɢɬɟɥɹ ɫ ɩɪɹɦɵɦ ɧɚɝɪɟɜɨɦ, 
ɫɨɞɟɪɠɚɳɟɟ ɤɨɪɩɭɫ ɫ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɜ ɧɟɦ U-ɨɛɪɚɡɧɨɣ ɠɚɪɨɜɨɣ ɬɪɭɛɨɣ ɫ 
ɝɨɪɢɡɨɧɬɚɥɶɧɨ ɨɪɢɟɧɬɢɪɨɜɚɧɧɵɦɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɞɪɭɝ ɞɪɭɝɚ ɜɟɬɜɹɦɢ, 
ɨɬɥɢɱɚɸɳɟɟɫɹ ɬɟɦ, ɱɬɨ ɨɧɨ ɫɧɚɛɠɟɧɨ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ U-ɨɛɪɚɡɧɨɣ ɠɚɪɨɜɨɣ 
ɬɪɭɛɨɣ ɫ ɝɨɪɢɡɨɧɬɚɥɶɧɨ ɨɪɢɟɧɬɢɪɨɜɚɧɧɵɦɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɞɪɭɝ ɞɪɭɝɚ ɜɟɬɜɹɦɢ, 
ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɧɚɞ ɩɟɪɜɨɣ ɠɚɪɨɜɨɣ ɬɪɭɛɨɣ, ɩɪɢ ɷɬɨɦ ɩɨ ɦɟɧɶɲɟɣ ɦɟɪɟ ɩɟɪɜɚɹ 
ɠɚɪɨɜɚɹ ɬɪɭɛɚ ɜɵɩɨɥɧɟɧɚ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɨɬɤɥɸɱɟɧɢɹ ɟɟ ɧɚɝɪɟɜɚ ɜ ɩɪɨɰɟɫɫɟ 
ɪɚɛɨɬɵ ɧɟɮɬɟɝɚɡɨɜɨɞɨɪɚɡɞɟɥɢɬɟɥɹ. 

Ɂɚɞɚɱɟɣ, ɧɚ ɪɟɲɟɧɢɟ ɤɨɬɨɪɨɣ ɧɚɩɪɚɜɥɟɧɚ ɩɨɥɟɡɧɚɹ ɦɨɞɟɥɶ, ɹɜɥɹɟɬɫɹ 
ɩɨɜɵɲɟɧɢɟ ɧɚɞɟɠɧɨɫɬɢ ɪɚɛɨɬɵ ɢ ɪɟɫɭɪɫɚ ɧɟɮɬɟɝɚɡɨɜɨɞɨɪɚɡɞɟɥɢɬɟɥɹ, ɡɚ ɫɱɟɬ 
ɩɨɜɵɲɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɰɟɫɫɚ ɪɚɡɞɟɥɟɧɢɹ ɝɚɡɨɜɨɞɨɧɟɮɬɹɧɨɣ ɷɦɭɥɶɫɢɢ 
ɜ ɭɫɥɨɜɢɹɯ ɢɡɦɟɧɹɸɳɟɣɫɹ ɨɛɜɨɞɧɟɧɧɨɫɬɢ. 

Ɍɟɯɧɢɱɟɫɤɢɣ ɪɟɡɭɥɶɬɚɬ ɞɨɫɬɢɝɚɟɬɫɹ ɬɟɦ, ɱɬɨ ɭɫɬɪɨɣɫɬɜɨ ɫɧɚɛɠɟɧɨ 
ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ U-ɨɛɪɚɡɧɨɣ ɠɚɪɨɜɨɣ ɬɪɭɛɨɣ ɫ ɝɨɪɢɡɨɧɬɚɥɶɧɨ 
ɨɪɢɟɧɬɢɪɨɜɚɧɧɵɦɢ ɞɪɭɝ ɨɬɧɨɫɢɬɟɥɶɧɨ ɞɪɭɝɚ ɜɟɬɜɹɦɢ, ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɧɚɞ 
ɩɟɪɜɨɣ ɠɚɪɨɜɨɣ ɬɪɭɛɨɣ, ɩɪɢ ɷɬɨɦ ɩɟɪɜɚɹ ɠɚɪɨɜɚɹ ɬɪɭɛɚ ɜɵɩɨɥɧɟɧɚ ɫ 
ɜɨɡɦɨɠɧɨɫɬɶɸ ɨɬɤɥɸɱɟɧɢɹ ɟɟ ɧɚɝɪɟɜɚ ɜ ɩɪɨɰɟɫɫɟ ɪɚɛɨɬɵ 
ɧɟɮɬɟɝɚɡɨɜɨɞɨɪɚɡɞɟɥɢɬɟɥɹ. 
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Ɉɫɭɳɟɫɬɜɥɟɧɢɟ ɩɨɞɨɝɪɟɜɚ ɧɟɮɬɟɜɨɞɹɧɨɣ ɷɦɭɥɶɫɢɢ ɩɨɫɪɟɞɫɬɜɨɦ 
ɪɚɡɦɟɳɟɧɧɵɯ ɞɪɭɝ ɧɚɞ ɞɪɭɝɨɦ ɜɟɪɯɧɟɣ ɢ ɧɢɠɧɟɣ U-ɨɛɪɚɡɧɵɯ ɠɚɪɨɜɵɯ ɬɪɭɛ ɫ 
ɝɨɪɢɡɨɧɬɚɥɶɧɨ ɨɪɢɟɧɬɢɪɨɜɚɧɧɵɦɢ ɞɪɭɝ ɨɬɧɨɫɢɬɟɥɶɧɨ ɞɪɭɝɚ ɜɟɬɜɹɦɢ 
ɩɨɡɜɨɥɹɟɬ ɩɨɜɵɫɢɬɶ ɬɟɩɥɨɜɭɸ ɦɨɳɧɨɫɬɶ ɧɟɮɬɟɝɚɡɨɜɨɞɨɪɚɡɞɟɥɢɬɟɥɹ, ɩɨɜɵɲɚɹ 
ɬɟɦ ɫɚɦɵɦ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɩɪɨɰɟɫɫɚ ɪɚɡɞɟɥɟɧɢɹ ɜɨɞɨɧɟɮɬɹɧɨɣ ɷɦɭɥɶɫɢɢ ɜ 
ɭɫɥɨɜɢɹɯ ɢɡɦɟɧɹɸɳɟɣɫɹ ɨɛɜɨɞɧɟɧɧɨɫɬɢ. 

Ɉɫɭɳɟɫɬɜɥɟɧɢɟ ɜ ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ ɧɟɮɬɟɝɚɡɨɜɨɞɨɪɚɡɞɟɥɢɬɟɥɹ 
ɤɨɧɬɪɨɥɹ ɨɛɜɨɞɧɟɧɧɨɫɬɢ ɩɨɫɬɭɩɚɸɳɟɣ ɫɦɟɫɢ ɩɨɡɜɨɥɹɟɬ ɩɨɜɵɫɢɬɶ 
ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɧɚɝɪɟɜɚɬɟɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ, ɢɫɤɥɸɱɢɜ ɪɚɫɯɨɞ 
ɬɟɩɥɨɜɨɣ ɦɨɳɧɨɫɬɢ ɧɚ ɧɚɝɪɟɜ ɧɚɯɨɞɹɳɟɣɫɹ ɜ ɫɦɟɫɢ ɫɜɨɛɨɞɧɨɣ ɜɨɞɵ, ɩɭɬɟɦ 
ɨɬɤɥɸɱɟɧɢɹ ɧɚɝɪɟɜɚ ɧɢɠɧɟɣ ɠɚɪɨɜɨɣ ɬɪɭɛɵ, ɱɬɨ ɫɭɳɟɫɬɜɟɧɧɨ ɫɧɢɠɚɟɬ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ ɧɟɮɬɟɝɚɡɨɜɨɞɨɪɚɡɞɟɥɢɬɟɥɹ. ɂɫɤɥɸɱɟɧɢɟ ɩɨɞɨɝɪɟɜɚ 
ɫɜɨɛɨɞɧɨɣ ɜɨɞɵ ɩɨɡɜɨɥɹɟɬ ɩɨɜɵɫɢɬɶ ɧɚɞɟɠɧɨɫɬɶ ɪɚɛɨɬɵ ɩɨ ɦɟɧɶɲɟɣ ɦɟɪɟ 
ɧɢɠɧɟɣ ɠɚɪɨɜɨɣ ɬɪɭɛɵ, ɬɟɦ ɫɚɦɵɦ ɭɜɟɥɢɱɢɜ ɪɟɫɭɪɫ 
ɧɟɮɬɟɝɚɡɨɜɨɞɨɪɚɡɞɟɥɢɬɟɥɹ ɜ ɰɟɥɨɦ. 

ɇɟɮɬɟɝɚɡɨɜɨɞɨɪɚɡɞɟɥɢɬɟɥɶ ɫ ɩɪɹɦɵɦ ɩɨɞɨɝɪɟɜɨɦ ɫɨɞɟɪɠɢɬ ɫɟɤɰɢɸ 
ɧɚɝɪɟɜɚ ɢ ɫɟɤɰɢɸ ɨɬɫɬɨɹ, ɪɚɡɞɟɥɟɧɧɵɟ ɞɪɭɝ ɨɬ ɞɪɭɝɚ ɩɨɩɟɪɟɱɧɨɣ ɩɟɪɟɝɨɪɨɞɤɨɣ 
7, ɤɨɧɫɬɪɭɤɰɢɹ ɤɨɬɨɪɨɣ ɨɛɟɫɩɟɱɢɜɚɟɬ ɛɟɫɩɪɟɩɹɬɫɬɜɟɧɧɨɟ ɩɟɪɟɞɜɢɠɟɧɢɟ 
ɫɜɨɛɨɞɧɨɣ ɜɨɞɵ ɢɡ ɫɟɤɰɢɢ ɜ ɫɟɤɰɢɸ ɜɞɨɥɶ ɧɢɠɧɟɣ ɨɛɪɚɡɭɸɳɟɣ 
ɧɟɮɬɟɝɚɡɨɜɨɞɨɪɚɡɞɟɥɢɬɟɥɹ, ɫɜɨɛɨɞɧɨɟ ɩɟɪɟɞɜɢɠɟɧɢɟ ɝɚɡɚ ɜɞɨɥɶ ɜɟɪɯɧɟɣ 
ɨɛɪɚɡɭɸɳɟɣ ɧɟɮɬɟɝɚɡɨɜɨɞɨɪɚɡɞɟɥɢɬɟɥɹ ɢ ɩɟɪɟɥɢɜɚɧɢɟ ɧɟɮɬɢ ɫ 
ɷɦɭɥɶɝɢɪɨɜɚɧɧɨɣ ɜɨɞɨɣ ɱɟɪɟɡ ɜɟɪɯɧɢɣ ɤɪɚɣ ɩɟɪɟɝɨɪɨɞɤɢ 7. ȼ ɤɨɪɩɭɫɟ 5 ɫɟɤɰɢɢ 
ɧɚɝɪɟɜɚ ɪɚɡɦɟɳɟɧɵ ɧɚɝɪɟɜɚɬɟɥɶɧɵɟ ɷɥɟɦɟɧɬɵ ɜ ɜɢɞɟ ɞɜɭɯ ɝɨɪɢɡɨɧɬɚɥɶɧɨ 
ɨɪɢɟɧɬɢɪɨɜɚɧɧɵɯ U-ɨɛɪɚɡɧɵɯ ɧɢɠɧɟɣ ɢ ɜɟɪɯɧɟɣ ɠɚɪɨɜɵɯ ɬɪɭɛ 18 ɢ 6, 
ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɞɪɭɝ ɧɚɞ ɞɪɭɝɨɦ. 

ɋɟɤɰɢɹ ɨɬɫɬɨɹ ɨɫɧɚɳɟɧɚ ɛɥɨɤɨɦ 8 ɤɨɚɥɟɫɰɢɪɭɸɳɢɯ ɷɥɟɦɟɧɬɨɜ. ȼ 
ɤɚɱɟɫɬɜɟ ɤɨɚɥɟɫɰɢɪɭɸɳɟɝɨ ɷɥɟɦɟɧɬɚ ɢɫɩɨɥɶɡɭɟɬɫɹ ɦɚɬɟɪɢɚɥ ɫ ɯɨɪɨɲɨ 
ɜɵɪɚɠɟɧɧɵɦɢ ɝɢɞɪɨɮɨɛɧɵɦɢ ɫɜɨɣɫɬɜɚɦɢ ɢ ɧɢɡɤɢɦ ɝɢɞɪɚɜɥɢɱɟɫɤɢɦ 
ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ - ɧɚɛɨɪ ɩɨɥɢɩɪɨɩɢɥɟɧɨɜɵɯ ɩɥɚɫɬɢɧ, ɭɫɬɚɧɨɜɥɟɧɧɵɯ 
ɜɟɪɬɢɤɚɥɶɧɨ ɜɞɨɥɶ ɨɫɢ ɧɟɮɬɟɝɚɡɨɜɨɞɨɪɚɡɞɟɥɢɬɟɥɹ ɫ ɮɢɤɫɢɪɨɜɚɧɧɵɦ 
ɪɚɫɫɬɨɹɧɢɟɦ ɦɟɠɞɭ ɫɨɛɨɣ. 

Ɉɬɞɟɥɟɧɢɟ ɫɜɨɛɨɞɧɨɝɨ ɝɚɡɚ ɢ ɫɜɨɛɨɞɧɨɣ ɜɨɞɵ ɨɬ ɧɟɮɬɟɝɚɡɨɜɨɞɹɧɨɣ 
ɫɦɟɫɢ ɢ ɧɚɝɪɟɜ ɜɨɞɨɧɟɮɬɹɧɨɣ ɷɦɭɥɶɫɢɢ ɜɵɩɨɥɧɹɸɬ ɜ ɫɟɤɰɢɢ ɧɚɝɪɟɜɚ, ɚ 
ɩɪɨɰɟɫɫ ɨɛɟɡɜɨɠɢɜɚɧɢɹ (ɨɬɞɟɥɟɧɢɟ ɨɬ ɧɟɮɬɢ ɪɚɫɬɜɨɪɟɧɧɨɝɨ ɝɚɡɚ ɢ 
ɷɦɭɥɶɝɢɪɨɜɚɧɧɨɣ ɜɨɞɵ) ɜɨɞɨɧɟɮɬɹɧɨɣ ɷɦɭɥɶɫɢɢ ɩɪɨɢɫɯɨɞɢɬ ɜ ɫɟɤɰɢɢ ɨɬɫɬɨɹ. 
ȼ ɫɟɤɰɢɢ ɨɬɫɬɨɹ ɩɪɢ ɩɪɨɯɨɠɞɟɧɢɢ ɜɨɞɨɧɟɮɬɹɧɨɣ ɷɦɭɥɶɫɢɢ ɱɟɪɟɡ ɛɥɨɤ 8 
ɤɨɚɥɟɫɰɟɧɰɢɢ ɩɪɨɢɫɯɨɞɢɬ ɫɬɨɥɤɧɨɜɟɧɢɟ ɷɦɭɥɶɫɢɢ ɫ ɤɨɚɥɟɫɰɢɪɭɸɳɢɦɢ 
ɩɥɚɫɬɢɧɚɦɢ ɢ ɧɚɤɨɩɥɟɧɢɟ ɨɬɞɟɥɶɧɵɯ ɤɚɩɟɥɟɤ ɧɟɮɬɢ ɧɚ ɢɯ ɩɨɜɟɪɯɧɨɫɬɢ. ɉɨ 
ɦɟɪɟ ɭɤɪɭɩɧɟɧɢɹ ɤɚɩɟɥɶ ɧɟɮɬɢ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɪɚɡɧɨɫɬɢ ɩɥɨɬɧɨɫɬɟɣ ɧɟɮɬɢ ɢ 
ɜɨɞɵ ɩɪɨɢɫɯɨɞɢɬ ɢɯ ɜɫɩɥɵɬɢɟ ɜ ɩɨɬɨɤ ɧɟɮɬɢ ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɭɧɨɫɨɦ ɜ 
ɫɛɨɪɧɢɤ ɧɟɮɬɢ. Ɉɬɛɨɪ ɨɬɫɟɩɚɪɢɪɨɜɚɧɧɨɝɨ ɝɚɡɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɱɟɪɟɡ 
ɪɚɫɩɨɥɨɠɟɧɧɵɣ ɜ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɚɩɩɚɪɚɬɚ ɩɚɬɪɭɛɨɤ 13 ɨɬɜɨɞɚ ɝɚɡɚ, ɨɬɛɨɪ ɜɨɞɵ 
ɩɪɨɢɡɜɨɞɢɬɫɹ ɱɟɪɟɡ ɪɚɫɩɨɥɨɠɟɧɧɵɣ ɜ ɟɝɨ ɧɢɠɧɟɣ ɱɚɫɬɢ ɩɚɬɪɭɛɨɤ 15, ɚ ɨɬɛɨɪ 
ɧɟɮɬɢ - ɱɟɪɟɡ ɩɚɬɪɭɛɨɤ 14 ɨɬɜɨɞɚ ɧɟɮɬɢ ɜ ɫɛɨɪɧɢɤɟ  ɧɟɮɬɢ. 
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Ɋɚɛɨɬɚ ɭɫɬɪɨɣɫɬɜɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ. ɑɟɪɟɡ ɩɚɬɪɭɛɨɤ 
7 ɜɜɨɞɚ ɜ ɫɟɤɰɢɸ ɧɚɝɪɟɜɚ ɧɟɮɬɟɝɚɡɨɜɨɞɨɪɚɡɞɟɥɢɬɟɥɹ ɩɨɞɚɟɬɫɹ 
ɝɚɡɨɜɨɞɨɧɟɮɬɹɧɚɹ ɫɦɟɫɶ. ɉɪɨɢɫɯɨɞɢɬ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɫɦɟɫɢ ɨɤɨɥɨ ɠɚɪɨɜɵɯ 
ɬɪɭɛ 18 ɢ 6, ɟɟ ɧɚɝɪɟɜ ɢ ɨɬɞɟɥɟɧɢɟ ɢɡ ɧɟɟ ɫɜɨɛɨɞɧɨɝɨ ɝɚɡɚ ɢ ɫɜɨɛɨɞɧɨɣ ɜɨɞɵ. 
Ƚɚɡ ɧɚɩɪɚɜɥɹɟɬɫɹ ɜ ɜɟɪɯɧɸɸ ɱɚɫɬɶ ɤɨɪɩɭɫɚ 5 ɚɩɩɚɪɚɬɚ ɢ ɫɤɚɩɥɢɜɚɟɬɫɹ ɜ ɨɛɴɟɦɟ 
ɧɚɞ ɫɟɤɰɢɹɦɢ. ȼɨɞɚ, ɩɥɨɬɧɨɫɬɶ ɤɨɬɨɪɨɣ ɛɨɥɶɲɟ ɩɥɨɬɧɨɫɬɢ ɧɟɮɬɢ, ɨɩɭɫɤɚɟɬɫɹ 
ɜ ɧɢɠɧɸɸ ɱɚɫɬɶ ɤɨɪɩɭɫɚ 5 ɚɩɩɚɪɚɬɚ ɢ ɩɨɞ ɩɟɪɟɥɢɜɧɨɣ ɩɟɪɟɝɨɪɨɞɤɨɣ 7 
ɧɚɩɪɚɜɥɹɟɬɫɹ ɜ ɫɟɤɰɢɸ ɨɬɫɬɨɹ. ȼɨɞɨɧɟɮɬɹɧɚɹ ɷɦɭɥɶɫɢɹ ɩɟɪɟɥɢɜɚɟɬɫɹ ɱɟɪɟɡ 
ɩɟɪɟɝɨɪɨɞɤɭ 7 ɢ ɩɨɩɚɞɚɟɬ ɜ ɛɥɨɤ ɤɨɚɥɟɫɰɟɧɰɢɢ 8. ɉɪɢ ɩɪɨɯɨɠɞɟɧɢɢ ɱɟɪɟɡ ɛɥɨɤ 
8 ɤɚɩɥɢ ɧɟɮɬɢ ɤɨɚɥɟɫɰɢɪɭɸɬ ɞɪɭɝ ɫ ɞɪɭɝɨɦ, ɨɛɪɚɡɭɸɬ ɤɪɭɩɧɵɟ ɮɨɪɦɵ ɢ 
ɜɫɩɥɵɜɚɸɬ ɜɜɟɪɯ ɜ ɧɟɮɬɹɧɨɣ ɫɥɨɣ, ɚ ɜɨɞɚ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɫɢɥ ɝɪɚɜɢɬɚɰɢɢ 
ɚɤɤɭɦɭɥɢɪɭɟɬɫɹ ɜ ɧɢɠɧɟɣ ɱɚɫɬɢ ɚɩɩɚɪɚɬɚ. ȼɵɯɨɞ ɧɟɮɬɢ ɢɡ ɫɟɤɰɢɢ ɨɬɫɬɨɹ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɱɟɪɟɡ ɩɟɪɟɝɨɪɨɞɤɭ 9 ɜ ɫɛɨɪɧɢɤ ɧɟɮɬɢ, ɪɚɫɩɨɥɨɠɟɧɧɵɣ ɧɚ 
ɜɵɯɨɞɟ ɢɡ ɚɩɩɚɪɚɬɚ. ȼɨɞɚ, ɜɵɞɟɥɢɜɲɚɹɫɹ ɢɡ ɫɦɟɫɢ ɨɤɨɥɨ ɠɚɪɨɜɵɯ ɬɪɭɛ 18 ɢ 6 
ɢ ɜ ɫɟɤɰɢɢ ɨɬɫɬɨɹ ɫɨɟɞɢɧɹɟɬɫɹ ɫɨ «ɫɜɨɛɨɞɧɨɣ» ɜɨɞɨɣ ɜ ɧɢɠɧɟɣ ɱɚɫɬɢ ɚɩɩɚɪɚɬɚ 
ɢ ɜɵɜɨɞɢɬɫɹ ɩɚɬɪɭɛɤɨɦ 15 ɨɬɜɨɞɚ. Ɉɬɞɟɥɟɧɧɵɣ ɝɚɡ ɚɤɤɭɦɭɥɢɪɭɟɬɫɹ ɜ ɜɟɪɯɧɟɣ 
ɱɚɫɬɢ ɚɩɩɚɪɚɬɚ ɢ ɨɬɜɨɞɢɬɫɹ ɱɟɪɟɡ ɩɚɬɪɭɛɨɤ 13 ɜɵɯɨɞɚ ɝɚɡɚ. 

ɀɚɪɨɜɵɟ ɬɪɭɛɵ 18 ɢ 6 ɜɵɩɨɥɧɟɧɵ U-ɨɛɪɚɡɧɵɦɢ ɫ ɝɨɪɢɡɨɧɬɚɥɶɧɨ 
ɨɪɢɟɧɬɢɪɨɜɚɧɧɵɦɢ ɜɟɬɜɹɦɢ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɨ ɪɚɫɯɨɞɨɜɚɬɶ 
ɬɟɩɥɨɬɭ ɧɚɝɪɟɜɚ ɢ ɢɫɤɥɸɱɢɬɶ ɩɨɬɟɧɰɢɚɥɶɧɨ «ɧɟɠɟɥɚɬɟɥɶɧɵɟ» ɪɟɠɢɦɵ ɪɚɛɨɬɵ 
ɧɚɝɪɟɜɚɬɟɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ. ɉɪɢ ɩɨɫɬɭɩɥɟɧɢɢ ɷɦɭɥɶɫɢɢ ɫɨ ɫɪɟɞɧɟɣ 
ɨɛɜɨɞɧɟɧɧɨɫɬɶɸ 30-50% ɠɚɪɨɜɵɟ ɬɪɭɛɵ ɧɚɯɨɞɹɬɫɹ ɜɵɲɟ ɭɪɨɜɧɹ ɪɚɡɞɟɥɚ ɮɚɡ 
ɜ ɡɨɧɟ ɷɦɭɥɶɫɢɢ «ɧɟɮɬɶ/ɜɨɞɚ», ɤɨɧɬɚɤɬɚ ɫɨ ɫɜɨɛɨɞɧɨɣ ɜɨɞɵ ɧɟɬ. ɉɪɨɢɫɯɨɞɢɬ 
ɧɚɝɪɟɜ ɬɨɥɶɤɨ ɧɟɮɬɹɧɨɣ ɷɦɭɥɶɫɢɢ, ɱɬɨ ɹɜɥɹɟɬɫɹ ɨɩɬɢɦɚɥɶɧɵɦ ɪɟɠɢɦɨɦ 
ɪɚɛɨɬɵ. ȼ ɫɥɭɱɚɟ ɩɨɫɬɭɩɥɟɧɢɹ ɜɵɫɨɤɨɨɛɜɨɞɧɟɧɧɨɣ ɷɦɭɥɶɫɢɢ (ɞɨ 90%), 
ɭɪɨɜɟɧɶ ɪɚɡɞɟɥɚ ɮɚɡ «ɧɟɮɬɶ/ɜɨɞɚ» ɩɨɞɧɢɦɚɟɬɫɹ ɢ ɦɨɠɟɬ ɨɤɚɡɚɬɶɫɹ ɜɵɲɟ 
ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ ɭɪɨɜɧɹ ɠɚɪɨɜɨɣ ɬɪɭɛɵ 18. ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɩɪɨɢɫɯɨɞɢɬ 
ɪɚɫɯɨɞɨɜɚɧɢɟ ɬɟɩɥɨɬɵ ɫɝɨɪɚɧɢɹ ɝɚɡɚ ɧɚ ɧɚɝɪɟɜ ɫɜɨɛɨɞɧɨɣ ɜɨɞɵ, ɱɬɨ ɹɜɥɹɟɬɫɹ 
ɧɟ ɬɨɥɶɤɨ ɛɟɫɩɨɥɟɡɧɵɦ, ɧɨ ɢ ɭɫɤɨɪɹɟɬ ɩɪɨɰɟɫɫɵ ɤɨɪɪɨɡɢɢ ɩɪɢ ɧɚɯɨɠɞɟɧɢɢ 
ɦɚɬɟɪɢɚɥɚ ɠɚɪɨɜɵɯ ɬɪɭɛ ɜ ɦɢɧɟɪɚɥɢɡɨɜɚɧɧɨɣ ɜɨɞɧɨɣ ɫɪɟɞɟ. 

ȼ ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ ɧɟɮɬɟɝɚɡɨɜɨɞɨɪɚɡɞɟɥɢɬɟɥɹ ɤɨɧɬɪɨɥɢɪɭɸɬ 
ɨɛɜɨɞɧɟɧɧɨɫɬɶ ɩɨɫɬɭɩɚɸɳɟɣ ɜ ɧɟɝɨ ɧɟɮɬɟɝɚɡɨɜɨɞɹɧɨɣ ɫɦɟɫɢ, ɩɪɢɱɟɦ ɜɚɠɧɨ 
ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ ɧɟ ɬɨɥɶɤɨ ɨɛɳɟɟ ɫɨɞɟɪɠɚɧɢɟ ɜɨɞɵ ɜ ɜɨɞɨɧɟɮɬɹɧɨɣ ɫɦɟɫɢ, ɧɨ 
ɢ ɫɨɞɟɪɠɚɧɢɟ ɫɜɨɛɨɞɧɨɣ ɜɨɞɵ, ɨɬ ɜɟɥɢɱɢɧɵ ɤɨɬɨɪɨɣ ɝɥɚɜɧɵɦ ɨɛɪɚɡɨɦ ɢ 
ɡɚɜɢɫɢɬ ɦɨɦɟɧɬ ɨɬɤɥɸɱɟɧɢɹ ɧɢɠɧɟɣ ɠɚɪɨɜɨɣ ɬɪɭɛɵ 18. ɉɪɢ ɪɨɫɬɟ 
ɨɛɜɨɞɧɟɧɧɨɫɬɢ ɭɠɟ ɧɚ ɜɯɨɞɟ ɜ ɧɟɮɬɟɝɚɡɨɜɨɞɨɪɚɡɞɟɥɢɬɟɥɶ ɩɪɨɢɫɯɨɞɢɬ 
ɪɚɫɫɥɨɟɧɢɟ ɩɨɫɬɭɩɚɸɳɟɣ ɫɦɟɫɢ ɧɚ ɭɫɬɨɣɱɢɜɭɸ ɷɦɭɥɶɫɢɸ ɢ ɫɜɨɛɨɞɧɭɸ ɜɨɞɭ. 
ɋɜɨɛɨɞɧɚɹ ɜɨɞɚ, ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ ɩɨɞɨɝɪɟɜɚɹɫɶ, ɩɪɨɯɨɞɢɬ ɜɧɢɡ ɫɟɤɰɢɢ ɧɚɝɪɟɜɚ 
ɢ ɨɬɜɨɞɢɬɫɹ ɢɡ ɚɩɩɚɪɚɬɚ, ɚ ɭɫɬɨɣɱɢɜɚɹ ɷɦɭɥɶɫɢɹ, ɩɪɨɯɨɞɹ ɱɟɪɟɡ ɠɚɪɨɜɵɟ 
ɬɪɭɛɵ, ɧɚɝɪɟɜɚɟɬɫɹ ɢ ɩɨɫɬɭɩɚɟɬ ɜ ɫɟɤɰɢɸ ɨɬɫɬɨɹ. Ʉɨɧɬɪɨɥɶ ɡɚ ɫɨɫɬɨɹɧɢɟɦ 
ɩɪɨɞɭɤɰɢɢ ɧɚ ɜɯɨɞɟ ɨɛɵɱɧɨ ɩɪɨɜɨɞɹɬ ɩɭɬɟɦ ɨɬɛɨɪɚ ɩɪɨɛɵ (ɞɨ ɬɨɱɤɢ ɜɜɟɞɟɧɢɹ 
ɞɟɷɦɭɥɶɝɚɬɨɪɚ) ɢ ɨɬɫɬɚɢɜɚɧɢɹ ɟɟ ɩɪɢ ɭɫɥɨɜɢɹɯ ɩɪɨɰɟɫɫɚ. Ɉɩɪɟɞɟɥɹɹ ɬɟɩɥɨɜɭɸ 
ɦɨɳɧɨɫɬɶ, ɬɪɟɛɭɟɦɭɸ ɞɥɹ ɧɚɝɪɟɜɚ ɫɜɨɛɨɞɧɨɣ ɜɨɞɵ, ɫɪɚɜɧɢɜɚɸɬ ɟɟ ɡɧɚɱɟɧɢɟ ɫ 
ɤɨɧɬɪɨɥɶɧɨɣ ɜɟɥɢɱɢɧɨɣ ɬɟɩɥɨɜɨɣ ɦɨɳɧɨɫɬɢ ɠɚɪɨɜɨɣ ɬɪɭɛɵ 18 ɢ, ɩɪɢ 
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ɩɪɟɜɵɲɟɧɢɢ ɷɬɨɣ ɤɨɧɬɪɨɥɶɧɨɣ ɜɟɥɢɱɢɧɵ, ɩɪɨɢɡɜɨɞɹɬ ɨɬɤɥɸɱɟɧɢɟ ɧɢɠɧɟɣ 
ɠɚɪɨɜɨɣ ɬɪɭɛɵ 18. ȼɬɨɪɚɹ ɠɚɪɨɜɚɹ ɬɪɭɛɚ 6, ɤɨɬɨɪɚɹ ɧɚɯɨɞɢɬɫɹ ɜ ɜɨɞɨɧɟɮɬɹɧɨɦ 
ɫɥɨɟ ɜɵɲɟ ɭɪɨɜɧɹ ɪɚɡɞɟɥɚ ɮɚɡ «ɧɟɮɬɶ/ɜɨɞɵ», ɩɪɨɞɨɥɠɚɟɬ ɪɚɛɨɬɚɬɶ. Ɍɚɤɢɦ 
ɨɛɪɚɡɨɦ, ɢɫɤɥɸɱɚɟɬɫɹ ɬɟɩɥɨɜɚɹ ɦɨɳɧɨɫɬɶ ɚɩɩɚɪɚɬɚ, ɪɚɫɯɨɞɭɟɦɚɹ ɧɚ ɩɨɞɨɝɪɟɜ 
ɫɜɨɛɨɞɧɨɣ ɜɨɞɵ ɩɪɢ ɪɚɛɨɬɟ ɧɚ ɪɚɫɫɥɨɟɧɧɨɣ ɜɨɞɨɧɟɮɬɹɧɨɣ ɫɦɟɫɢ, ɢ ɦɨɳɧɨɫɬɢ 
ɨɫɬɚɜɲɟɣɫɹ ɜ ɪɚɛɨɬɟ ɠɚɪɨɜɨɣ ɬɪɭɛɵ 6 ɨɤɚɡɵɜɚɟɬɫɹ ɞɨɫɬɚɬɨɱɧɨ ɞɥɹ ɧɚɝɪɟɜɚ 
ɭɫɬɨɣɱɢɜɨɣ ɷɦɭɥɶɫɢɢ. ɉɪɢ ɷɬɨɦ ɫɧɢɠɚɟɬɫɹ ɪɚɫɯɨɞ ɬɨɩɥɢɜɧɨɝɨ ɝɚɡɚ, ɢ 
ɡɧɚɱɢɬɟɥɶɧɨ ɫɧɢɠɚɸɬɫɹ ɩɪɨɰɟɫɫɵ ɤɨɪɪɨɡɢɢ ɧɚɝɪɟɜɚɬɟɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ. 
ɉɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɚɛɨɬɵ ɧɟɮɬɟɝɚɡɨɜɨɞɨɪɚɡɞɟɥɢɬɟɥɹ ɭɥɭɱɲɚɸɬɫɹ, ɡɚ 
ɫɱɟɬ ɢɫɤɥɸɱɟɧɢɹ ɥɢɲɧɟɝɨ ɧɚɝɪɟɜɚ ɫɜɨɛɨɞɧɨɣ ɜɨɞɵ ɜ ɟɝɨ ɧɢɠɧɟɣ ɱɚɫɬɢ ɜ 
ɫɥɭɱɚɟ ɩɨɫɬɭɩɥɟɧɢɹ ɜɵɫɨɤɨɨɛɜɨɞɧɟɧɧɨɣ ɫɦɟɫɢ ɢ ɧɚɯɨɠɞɟɧɢɹ ɠɚɪɨɜɨɣ ɬɪɭɛɵ 
18 ɧɢɠɟ ɝɪɚɧɢɰɵ ɪɚɡɞɟɥɚ ɮɚɡ «ɧɟɮɬɶ/ɜɨɞɚ». ɇɚɝɪɟɜɭ ɩɨɞɜɟɪɝɚɟɬɫɹ ɬɨɥɶɤɨ 
ɧɟɮɬɶ, ɪɚɫɬɜɨɪɟɧɧɵɣ ɝɚɡ ɢ ɷɦɭɥɶɝɢɪɨɜɚɧɧɚɹ ɜɨɞɚ. 

Ʉɨɧɫɬɪɭɤɰɢɹ ɩɪɟɞɥɚɝɚɟɦɨɝɨ ɧɟɮɬɟɝɚɡɨɜɨɞɨɪɚɡɞɟɥɢɬɟɥɹ ɨɛɟɫɩɟɱɢɜɚɟɬ 
ɧɚɞɟɠɧɨɫɬɶ ɢ ɤɚɱɟɫɬɜɟɧɧɨɫɬɶ ɟɝɨ ɪɚɛɨɬɵ ɩɪɢ ɩɨɫɬɭɩɥɟɧɢɢ, ɤɚɤ ɭɫɬɨɣɱɢɜɨɣ 
ɷɦɭɥɶɫɢɢ, ɬɚɤ ɢ ɪɚɫɫɥɨɟɧɧɨɣ ɜɨɞɨɧɟɮɬɹɧɨɣ ɫɦɟɫɢ. 

 

 
 

1 – ɮɢɥɶɬɪ; 2 – ɞɵɦɨɜɚɹ ɬɪɭɛɚ; 3 – ɬɪɭɛɚ ɜɯɨɞɚ ɷɦɭɥɶɫɢɢ; 4 – ɜɯɨɞɧɚɹ ɩɥɚɫɬɢɧɚ; 5 – 
ɤɨɪɩɭɫ; 6 – ɜɟɪɯɧɹɹ ɠɚɪɨɜɚɹ ɬɪɭɛɚ; 7 – ɫɟɤɰɢɨɧɧɚɹ ɩɟɪɟɝɨɪɨɞɤɚ; 8 – ɤɨɚɥɟɫɰɢɪɭɸɳɢɟ 

ɩɥɚɫɬɢɧɵ; 9 – ɤɨɧɟɱɧɚɹ ɩɟɪɟɝɨɪɨɞɤɚ; 10 – ɤɚɩɥɟɭɥɨɜɢɬɟɥɶ; 11 – ɪɟɝɭɥɹɬɨɪ ɭɪɨɜɧɹ 
ɠɢɞɤɨɫɬɢ; 12 – ɪɟɝɭɥɹɬɨɪ ɭɪɨɜɧɹ ɧɟɮɬɢ; 13 – ɝɚɡɨɜɵɣ ɩɚɬɪɭɛɨɤ; 14 – ɬɪɭɛɚ ɜɵɯɨɞɚ ɧɟɮɬɢ; 
15 – ɬɪɭɛɚ ɜɵɯɨɞɚ ɜɨɞɵ; 16 – ɫɢɫɬɟɦɚ ɪɚɡɦɵɜɚ ɨɫɚɞɤɚ; 17 – ɨɩɨɪɵ; 18 – ɧɢɠɧɹɹ ɠɚɪɨɜɚɹ 

ɬɪɭɛɚ 
 

Ɋɢɫɭɧɨɤ 6.2 – ɍɫɬɪɨɣɫɬɜɨ ɞɟɝɚɡɚɰɢɢ ɢ ɨɛɟɡɜɨɠɢɜɚɧɢɹ ɧɟɮɬɢ 
 

6.3 ɉɚɬɟɧɬ US3727382 
 
ȼɨɞɨɧɟɮɬɹɧɵɟ ɷɦɭɥɶɫɢɢ ɜ ɞɚɧɧɨɦ ɢɡɨɛɪɟɬɟɧɢɢ ɩɪɨɩɭɫɤɚɸɬɫɹ ɱɟɪɟɡ 

ɝɨɪɢɡɨɧɬɚɥɶɧɵɟ ɩɥɚɫɬɢɧɵ ɢɡ ɤɨɚɥɟɫɰɢɪɭɸɳɟɝɨ ɦɚɬɟɪɢɚɥɚ ɫɜɟɪɯɭ ɜɧɢɡ ɞɥɹ 
ɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɨɣ ɫɟɩɚɪɚɰɢɢ ɢ ɩɨɞɞɟɪɠɚɧɢɹ ɧɨɪɦɚɥɶɧɨɣ ɪɚɛɨɬɵ ɫɟɤɰɢɢ 
ɤɨɚɥɟɫɰɟɧɰɢɢ.  

Ʉɚɤ ɢ ɜɨ ɦɧɨɝɢɯ ɤɨɧɫɬɪɭɤɰɢɹɯ ɧɚɝɪɟɜɚɬɟɥɟɣ-ɫɟɩɚɪɚɬɨɪɨɜ, 
ɤɨɚɥɟɫɰɢɪɭɸɳɚɹ ɫɟɤɰɢɹ ɨɛɵɱɧɨ ɩɪɟɞɨɫɬɚɜɥɹɟɬɫɹ ɜ ɤɚɱɟɫɬɜɟ 
ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɫɪɟɞɫɬɜɚ ɞɥɹ ɪɚɡɞɟɥɟɧɢɹ ɷɦɭɥɶɫɢɢ. Ɍɚɤɢɟ ɫɟɤɰɢɢ ɨɛɵɱɧɨ 



 
 

Иǰм. ЛǱǺǻ № дǷкǼм. ПǷдǸǱǺь Даǻа 

Лист 

55 ВКР-15.03.02-081620900 00.00.000 ПЗ 

ɫɨɞɟɪɠɚɬ ɩɪɨɧɢɰɚɟɦɵɟ ɩɥɚɫɬɢɧɵ. ɀɢɞɤɨɫɬɢ, ɤɨɬɨɪɵɟ ɞɨɥɠɧɵ ɛɵɬɶ ɨɬɞɟɥɟɧɵ, 
ɨɛɵɱɧɨ ɩɪɨɯɨɞɹɬ ɜ ɧɚɩɪɚɜɥɟɧɢɢ ɫɧɢɡɭ ɜɜɟɪɯ ɱɟɪɟɡ ɝɨɪɢɡɨɧɬɚɥɶɧɭɸ ɫɟɤɰɢɸ 
ɤɨɚɥɟɫɰɢɢ. Ɉɛɧɚɪɭɠɟɧɨ, ɱɬɨ ɢɡ-ɡɚ ɬɚɤɨɣ ɤɨɧɮɢɝɭɪɚɰɢɢ ɞɨɥɠɧɨ 
ɩɨɞɞɟɪɠɢɜɚɬɶɫɹ ɧɟɤɨɬɨɪɨɟ ɞɚɜɥɟɧɢɟ, ɱɬɨɛɵ ɡɚɫɬɚɜɢɬɶ ɷɦɭɥɶɫɢɸ ɩɪɨɯɨɞɢɬɶ 
ɜɜɟɪɯ ɱɟɪɟɡ ɤɨɚɥɟɫɰɢɪɭɸɳɢɣ ɦɚɬɟɪɢɚɥ. ȼ ɛɨɥɶɲɢɧɫɬɜɟ ɫɥɭɱɚɟɜ ɠɟɥɚɬɟɥɶɧɨ 
ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɚɜɥɟɧɢɟ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɢɡ ɫɤɜɚɠɢɧɵ. ɂɡ-ɡɚ ɫɜɨɣɫɬɜ 
ɤɨɚɥɟɫɰɢɪɭɸɳɟɝɨ ɦɚɬɟɪɢɚɥɚ ɫɭɳɟɫɬɜɭɸɬ ɨɩɪɟɞɟɥɟɧɧɵɟ ɩɨɬɟɪɢ ɧɚ ɬɪɟɧɢɟ, 
ɤɨɬɨɪɵɟ ɧɟɨɛɯɨɞɢɦɨ ɩɪɟɨɞɨɥɟɬɶ, ɢ ɫɨ ɜɪɟɦɟɧɟɦ ɦɨɠɟɬ ɩɪɨɢɫɯɨɞɢɬɶ 
ɡɚɤɭɩɨɪɢɜɚɧɢɟ ɤɨɚɥɟɫɰɢɪɭɸɳɢɯ ɩɥɚɫɬɢɧ. ɂɡ-ɡɚ ɷɬɨɝɨ ɞɨɥɠɧɨ ɛɵɬɶ 
ɭɫɬɚɧɨɜɥɟɧɨ ɛɨɥɟɟ ɜɵɫɨɤɨɟ ɞɚɜɥɟɧɢɟ ɞɥɹ ɩɪɟɨɞɨɥɟɧɢɹ ɷɬɢɯ ɩɨɬɟɪɶ. ȼɨ ɦɧɨɝɢɯ 
ɫɥɭɱɚɹɯ ɞɥɹ ɨɱɢɫɬɤɢ ɤɨɚɥɟɫɰɢɪɭɸɳɟɣ ɩɥɚɫɬɢɧɵ ɞɨɥɠɧɚ ɛɵɬɶ ɩɪɟɞɭɫɦɨɬɪɟɧɚ 
ɩɪɨɰɟɞɭɪɚ ɩɪɨɝɨɧɚ ɩɨɬɨɤɚ ɜ ɨɛɪɚɬɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ, ɢɥɢ ɤɨɚɥɟɫɰɢɪɭɸɳɚɹ 
ɩɥɚɫɬɢɧɚ ɞɨɥɠɧɚ ɛɵɬɶ ɭɞɚɥɟɧɚ ɢ ɡɚɦɟɧɟɧɚ. 

ɐɟɥɶɸ ɞɚɧɧɨɝɨ ɢɡɨɛɪɟɬɟɧɢɹ [16] ɹɜɥɹɟɬɫɹ ɫɨɡɞɚɧɢɟ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ 
ɟɦɤɨɫɬɢ ɛɨɥɶɲɨɝɨ ɨɛɴɟɦɚ ɫ ɧɚɝɪɟɜɨɦ ɢ ɪɚɡɞɟɥɟɧɢɟɦ ɷɦɭɥɶɫɢɢ, ɜ ɤɨɬɨɪɨɣ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧɟɩɪɟɪɵɜɧɨɟ ɪɚɡɞɟɥɟɧɢɟ ɩɨɬɨɤɚ ɧɚ ɝɚɡɨɜɭɸ ɢ ɠɢɞɤɢɟ ɮɚɡɵ, 
ɝɞɟ ɤɨɧɟɱɧɨɦɭ ɪɚɡɞɟɥɟɧɢɸ ɷɦɭɥɶɝɢɪɨɜɚɧɧɵɯ ɠɢɞɤɨɫɬɟɣ ɫɩɨɫɨɛɫɬɜɭɟɬ ɢɯ 
ɩɪɨɩɭɫɤɚɧɢɟ ɱɟɪɟɡ ɝɨɪɢɡɨɧɬɚɥɶɧɭɸ ɤɨɚɥɟɫɰɢɪɭɸɳɭɸ ɩɥɚɫɬɢɧɭ. ɂɡɨɛɪɟɬɟɧɢɟ 
ɛɭɞɟɬ ɢɦɟɬɶ ɩɪɟɢɦɭɳɟɫɬɜɨ ɩɟɪɟɞ ɢɡɜɟɫɬɧɵɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ ɛɥɚɝɨɞɚɪɹ ɬɨɦɭ 
ɮɚɤɬɭ, ɱɬɨ ɨɤɨɧɱɚɬɟɥɶɧɨɟ ɪɚɡɞɟɥɟɧɢɟ, ɧɚɩɪɢɦɟɪ, ɧɟɮɬɹɧɨɣ ɢ ɜɨɞɧɨɣ ɷɦɭɥɶɫɢɢ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɝɪɚɜɢɬɚɰɢɢ. Ʉɪɨɦɟ ɬɨɝɨ, ɧɚɞ ɤɨɚɥɟɫɰɢɪɭɸɳɟɣ 
ɩɥɚɫɬɢɧɨɣ ɪɚɫɩɨɥɨɠɟɧɚ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɚɹ ɝɨɥɨɜɤɚ ɞɥɹ ɫɨɡɞɚɧɢɹ ɞɚɜɥɟɧɢɹ, 
ɤɨɬɨɪɨɟ ɫɩɨɫɨɛɧɨ ɩɨɞɞɟɪɠɢɜɚɬɶ ɞɜɢɠɟɧɢɟ ɩɨɬɨɤɚ ɱɟɪɟɡ ɩɥɚɫɬɢɧɭ. ɗɬɨ 
ɞɨɫɬɢɝɚɟɬɫɹ ɩɭɬɟɦ ɤɨɧɬɪɨɥɹ ɞɚɜɥɟɧɢɹ ɝɚɡɚ ɜɨ ɜɯɨɞɧɨɣ ɫɟɤɰɢɢ ɫɟɩɚɪɚɬɨɪɚ. 

ɍɫɬɪɨɣɫɬɜɨ ɞɥɹ ɨɛɪɚɛɨɬɤɢ (ɪɢɫɭɧɨɤ 6.3), ɫɨɝɥɚɫɧɨ ɞɚɧɧɨɦɭ 
ɢɡɨɛɪɟɬɟɧɢɸ, ɫɨɞɟɪɠɢɬ ɝɨɪɢɡɨɧɬɚɥɶɧɵɣ ɤɨɪɩɭɫ 2, ɤɨɬɨɪɵɣ ɜ ɨɫɧɨɜɧɨɦ 
ɪɚɡɞɟɥɟɧ ɧɚ ɱɟɬɵɪɟ ɨɬɞɟɥɟɧɢɹ ɨɛɪɚɛɨɬɤɢ. 

ɀɢɞɤɨɫɬɶ ɢɡ ɫɤɜɚɠɢɧɵ, ɩɪɟɞɫɬɚɜɥɹɸɳɚɹ ɫɨɛɨɣ ɫɦɟɫɶ ɧɟɮɬɢ, ɝɚɡɚ ɢ ɜɨɞɵ 
ɩɨɫɬɭɩɚɟɬ ɜ ɩɟɪɜɵɣ ɨɬɫɟɤ ɱɟɪɟɡ ɜɩɭɫɤɧɨɟ ɨɬɜɟɪɫɬɢɟ 1, ɤɨɬɨɪɨɟ ɩɪɟɞɧɚɡɧɚɱɟɧɨ 
ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɪɚɡɞɟɥɹɬɶ ɠɢɞɤɨɫɬɶ, ɢɫɩɨɥɶɡɭɹ ɩɟɪɟɝɨɪɨɞɤɭ 
13 ɢ ɧɚɝɪɟɜɚɬɟɥɶɧɭɸ ɬɪɭɛɭ 14. ɍɪɨɜɟɧɶ ɝɪɚɧɢɰɵ ɪɚɡɞɟɥɚ ɠɢɞɤɨɫɬɶ-ɝɚɡ 
ɤɨɧɬɪɨɥɢɪɭɟɬɫɹ ɩɨɩɥɚɜɤɨɦ 17, ɩɪɢ ɷɬɨɦ ɢɡɛɵɬɨɤ ɠɢɞɤɨɫɬɢ ɭɞɚɥɹɟɬɫɹ ɱɟɪɟɡ 
ɜɵɩɭɫɤɧɨɟ ɨɬɜɟɪɫɬɢɟ. ɗɦɭɥɶɫɢɹ ɩɪɨɞɨɥɠɚɟɬ ɫɜɨɟ ɞɜɢɠɟɧɢɟ ɱɟɪɟɡ ɩɟɪɟɥɢɜɧɭɸ 
ɩɟɪɟɝɨɪɨɞɤɭ 16 ɜ ɬɪɭɛɨɩɪɨɜɨɞ 18 ɜ ɧɢɠɧɟɣ ɱɚɫɬɢ ɛɥɨɤɚ, ɤɨɬɨɪɵɣ ɩɪɨɯɨɞɢɬ ɜɨ 
ɜɬɨɪɨɣ ɨɬɫɟɤ ɱɟɪɟɡ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶ 27. ɀɢɞɤɨɫɬɶ ɞɜɢɠɟɬɫɹ ɜɜɟɪɯ ɱɟɪɟɡ 
ɠɚɪɨɜɭɸ ɬɪɭɛɭ 12, ɱɬɨ ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɫɩɨɫɨɛɫɬɜɭɟɬ ɪɚɡɞɟɥɟɧɢɸ. ȼɵɞɟɥɟɧɧɵɣ 
ɝɚɡ ɜɵɯɨɞɢɬ ɜ ɜɟɪɯɧɸɸ ɱɚɫɬɶ ɨɬɫɟɤɚ, ɚ ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɧɚɝɪɟɬɚɹ ɷɦɭɥɶɫɢɹ, 
ɩɪɨɯɨɞɹɳɚɹ ɱɟɪɟɡ ɩɟɪɟɝɨɪɨɞɤɭ 11, ɩɨɩɚɞɚɟɬ ɜ ɬɪɟɬɢɣ ɨɬɫɟɤ ɛɥɨɤɚ. ɍɪɨɜɟɧɶ 
ɠɢɞɤɨɫɬɢ ɜ ɞɚɧɧɨɦ ɨɬɫɟɤɟ ɤɨɧɬɪɨɥɢɪɭɟɬɫɹ ɩɨɩɥɚɜɤɨɦ 22, ɢɡɛɵɬɨɤ ɭɞɚɥɹɟɬɫɹ 
ɱɟɪɟɡ ɜɵɩɭɫɤɧɨɟ ɨɬɜɟɪɫɬɢɟ 26.  
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1 – ɜɯɨɞ ɷɦɭɥɶɫɢɢ; 2 – ɤɨɪɩɭɫ ɫɟɩɚɪɚɬɨɪɚ; 3 – ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɣ ɮɥɚɧɟɰ; 4 – ɥɸɤ; 5 – 
ɪɟɝɭɥɢɪɭɟɦɚɹ ɝɚɡɨɜɚɹ ɬɪɭɛɚ; 6 – ɜɵɯɨɞ ɝɚɡɚ; 7 – ɤɚɩɥɟɨɬɛɨɣɧɢɤ; 8 – ɝɚɡɨɜɵɟ ɬɪɭɛɵ; 9 – 
ɜɟɪɯɧɹɹ ɩɟɪɟɝɨɪɨɞɤɚ; 10 – ɤɨɚɥɟɫɰɢɪɭɸɳɚɹ ɩɥɚɫɬɢɧɚ; 11 – ɧɢɠɧɹɹ ɩɟɪɟɝɨɪɨɞɤɚ; 12 – 
ɠɚɪɨɜɚɹ ɬɪɭɛɚ; 13 – ɜɯɨɞɧɚɹ ɩɟɪɟɝɨɪɨɞɤɚ; 14 – ɧɚɝɪɟɜɚɬɟɥɶɧɚɹ ɬɪɭɛɚ; 15 – ɤɥɚɩɚɧ ɫ 

ɩɨɩɥɚɜɤɨɦ; 16 – ɩɟɪɟɥɢɜɧɚɹ ɩɟɪɟɝɨɪɨɞɤɚ; 17 – ɩɨɩɥɚɜɨɤ ɩɟɪɜɨɣ ɫɟɤɰɢɢ; 18 – ɬɪɭɛɨɩɪɨɜɨɞ; 
19 – ɫɟɤɰɢɨɧɧɚɹ ɩɟɪɟɝɨɪɨɞɤɚ; 20 – ɬɪɭɛɚ ɫɛɪɨɫɚ ɧɟɮɬɢ; 21 – ɩɨɩɥɚɜɨɤ ɱɟɬɜɟɪɬɨɣ ɫɟɤɰɢɢ; 
22 – ɩɨɩɥɚɜɨɤ ɜɬɨɪɨɣ ɫɟɤɰɢɢ; 23 – ɝɨɪɟɥɤɚ; 24 – ɫɥɢɜɧɚɹ ɬɪɭɛɚ ɩɟɪɜɨɣ ɫɟɤɰɢɢ; 25 – ɬɪɭɛɚ 

ɫɛɪɨɫɚ ɜɨɞɵ; 26 – ɫɥɢɜɧɚɹ ɬɪɭɛɚ ɜɬɨɪɨɣ ɫɟɤɰɢɢ; 27 – ɪɚɫɩɪɟɞɟɥɢɬɟɥɶ; 28 – ɨɩɨɪɵ 
 

Ɋɢɫɭɧɨɤ 6.3 – Ʉɨɚɥɟɫɰɟɪɵ ɧɟɮɬɟɝɚɡɨɜɨɞɨɪɚɡɞɟɥɢɬɟɥɹ ɫ ɞɜɢɠɟɧɢɟɦ ɷɦɭɥɶɫɢɢ 
ɜɧɢɡ 

 
Ɍɪɟɬɢɣ ɨɬɫɟɤ, ɩɪɟɞɫɬɚɜɥɹɸɳɢɣ ɜɚɠɧɭɸ ɱɚɫɬɶ ɞɚɧɧɨɝɨ ɢɡɨɛɪɟɬɟɧɢɹ, 

ɫɨɞɟɪɠɢɬ ɤɨɚɥɟɫɰɢɪɭɸɳɭɸ ɩɥɚɫɬɢɧɭ 10. ɇɚɝɪɟɬɚɹ ɷɦɭɥɶɫɢɹ ɩɪɨɬɟɤɚɟɬ ɜɧɢɡ, 
ɩɪɨɢɫɯɨɞɢɬ ɨɬɞɟɥɟɧɢɟ ɜɨɞɵ ɨɬ ɧɟɮɬɢ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɫɢɥɵ ɬɹɠɟɫɬɢ. Ʉɚɩɥɢ 
ɜɨɞɵ ɨɫɟɞɚɸɬ ɧɚ ɞɧɨ ɤɚɦɟɪɵ. Ɉɬɞɟɥɟɧɧɚɹ ɧɟɮɬɶ ɩɪɨɯɨɞɢɬ ɩɨɞ ɩɟɪɟɝɨɪɨɞɤɨɣ 9 
ɜ ɱɟɬɜɟɪɬɵɣ ɨɬɫɟɤ, ɨɬɤɭɞɚ ɜɵɜɨɞɢɬɫɹ ɱɟɪɟɡ ɜɵɩɭɫɤɧɨɟ ɨɬɜɟɪɫɬɢɟ 20 ɜ 
ɪɟɡɟɪɜɭɚɪɵ ɞɥɹ ɯɪɚɧɟɧɢɹ. ɍɪɨɜɟɧɶ ɪɚɡɞɟɥɚ ɮɚɡ ɜɨɞɚ-ɧɟɮɬɶ ɜ ɬɪɟɬɶɟɣ ɢ 
ɱɟɬɜɟɪɬɨɣ ɤɚɦɟɪɚɯ ɩɨɞɞɟɪɠɢɜɚɟɬɫɹ ɤɨɧɬɪɨɥɶɧɵɦ ɩɨɩɥɚɜɤɨɦ 21, ɝɞɟ ɭɞɚɥɟɧɢɟ 
ɜɨɞɵ ɩɪɨɢɫɯɨɞɢɬ ɱɟɪɟɡ ɜɵɩɭɫɤɧɨɟ ɨɬɜɟɪɫɬɢɟ 25. ȼ ɤɚɠɞɨɦ ɢɡ ɨɬɫɟɤɨɜ ɝɚɡ 
ɩɨɞɧɢɦɚɟɬɫɹ ɜ ɜɟɪɯɧɸɸ ɱɚɫɬɶ ɛɥɨɤɚ. ȼ ɩɟɪɜɨɦ ɨɬɫɟɤɟ ɩɪɨɢɫɯɨɞɢɬ 
ɩɟɪɜɨɧɚɱɚɥɶɧɨɟ ɨɬɞɟɥɟɧɢɟ ɝɚɡɚ ɨɬ ɠɢɞɤɨɫɬɟɣ, ɩɨɫɬɭɩɚɸɳɢɯ ɧɚ ɜɯɨɞ 1. Ƚɚɡ, 
ɜɵɞɟɥɢɜɲɢɣɫɹ ɜɨ ɜɬɨɪɨɦ ɢ ɬɪɟɬɶɟɦ ɨɬɫɟɤɚɯ, ɭɞɚɥɹɟɬɫɹ ɬɪɭɛɨɩɪɨɜɨɞɚɦɢ 8 ɜ 
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ɩɟɪɜɵɣ ɨɬɫɟɤ, ɝɞɟ ɨɧ ɫɦɟɲɢɜɚɟɬɫɹ ɫ ɬɟɦ, ɤɨɬɨɪɵɣ ɜɵɞɟɥɹɟɬɫɹ ɜ ɪɟɡɭɥɶɬɚɬɟ 
ɩɟɪɜɨɧɚɱɚɥɶɧɨɝɨ ɪɚɡɞɟɥɟɧɢɹ. ȼɟɫɶ ɝɚɡ ɜ ɩɟɪɜɨɦ ɨɬɫɟɤɟ ɜɵɜɨɞɢɬɫɹ ɜ ɱɟɬɜɟɪɬɵɣ 
ɨɬɫɟɤ ɱɟɪɟɡ ɬɪɭɛɨɩɪɨɜɨɞ 5. ȼ ɱɟɬɜɟɪɬɨɦ ɨɬɫɟɤɟ ɝɚɡ ɞɨɩɨɥɧɢɬɟɥɶɧɨ 
ɨɛɴɟɞɢɧɹɟɬɫɹ ɫ ɥɸɛɵɦ ɢɦɟɸɳɢɦɫɹ ɝɚɡɨɦ, ɨɱɢɳɚɟɬɫɹ ɤɚɩɥɟɨɬɛɨɣɧɢɤɨɦ 7, ɢ 
ɜɵɯɨɞɢɬ ɢɡ ɫɨɫɭɞɚ ɱɟɪɟɡ ɜɵɩɭɫɤɧɨɟ ɨɬɜɟɪɫɬɢɟ 6. 

Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɨɛɟɫɩɟɱɢɬɶ ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ ɪɚɫɯɨɞ ɞɥɹ 
ɩɪɢɧɭɞɢɬɟɥɶɧɨɝɨ ɧɚɝɧɟɬɚɧɢɹ ɠɢɞɤɨɫɬɢ ɢɡ ɨɞɧɨɝɨ ɨɬɫɟɤɚ ɜ ɞɪɭɝɨɟ, ɚ ɬɚɤɠɟ 
ɱɟɪɟɡ ɷɥɟɦɟɧɬɵ ɤɨɚɥɟɫɰɢɪɭɸɳɟɣ ɩɥɚɫɬɢɧɵ, ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɧɚ ɜɯɨɞɟ ɜ 
ɬɪɭɛɨɩɪɨɜɨɞ 5 ɜ ɩɟɪɜɨɦ ɨɬɫɟɤɟ ɤɥɚɩɚɧ ɫ ɩɨɩɥɚɜɤɨɦ 15. ɇɟɨɛɯɨɞɢɦɨɫɬɶ ɜ 
ɞɨɩɨɥɧɢɬɟɥɶɧɨɦ ɞɚɜɥɟɧɢɢ ɛɭɞɟɬ ɭɤɚɡɵɜɚɬɶɫɹ ɩɨɜɵɲɟɧɢɟɦ ɭɪɨɜɧɹ ɝɪɚɧɢɰɵ 
ɪɚɡɞɟɥɚ ɠɢɞɤɨɫɬɶ-ɝɚɡ. ɉɨɜɵɲɚɸɳɢɣɫɹ ɭɪɨɜɟɧɶ ɛɭɞɟɬ ɩɨɞɧɢɦɚɬɶ ɩɨɩɥɚɜɨɤ 
ɤɥɚɩɚɧɚ 15 ɢ ɬɨɬ ɛɭɞɟɬ ɫɬɪɟɦɢɬɶɫɹ ɨɝɪɚɧɢɱɢɬɶ ɜɵɯɨɞ ɝɚɡɚ ɢɡ ɨɬɫɟɤɚ ɱɟɪɟɡ ɬɪɭɛɭ 
5, ɭɜɟɥɢɱɢɜɚɹ ɞɚɜɥɟɧɢɟ ɜ ɩɟɪɜɨɦ, ɜɬɨɪɨɦ ɢ ɬɪɟɬɶɟɦ ɨɬɫɟɤɚɯ. Ɋɚɡɧɢɰɚ ɜ 
ɞɚɜɥɟɧɢɢ ɫ ɱɟɬɜɟɪɬɵɦ ɨɬɫɟɤɨɦ ɡɚɫɬɚɜɥɹɟɬ ɩɟɪɟɬɟɤɚɬɶ ɩɨɬɨɤ ɠɢɞɤɨɫɬɢ ɜ 
ɠɟɥɚɟɦɨɦ ɧɚɩɪɚɜɥɟɧɢɢ. 
 

6.4 ɉɚɬɟɧɬ US4926842 
 
ɂɡɨɛɪɟɬɟɧɢɟ [17] ɧɚɩɪɚɜɥɟɧɨ ɧɚ ɧɚɞɟɠɧɨɟ, ɪɚɜɧɨɦɟɪɧɨɟ ɧɚɝɪɟɜɚɧɢɟ 

ɠɚɪɨɜɨɣ ɬɪɭɛɵ ɧɟɮɬɟɝɚɡɨɜɨɞɨɪɚɡɞɟɥɢɬɟɥɹ ɞɨ ɞɢɚɩɚɡɨɧɚ ɬɟɦɩɟɪɚɬɭɪ ɧɢɠɟ 
ɦɚɤɫɢɦɚɥɶɧɨɣ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚɝɪɟɜɚ ɧɟɮɬɢ ɢ ɜɵɲɟ ɦɢɧɢɦɚɥɶɧɨɣ ɬɟɦɩɟɪɚɬɭɪɵ, 
ɧɟɨɛɯɨɞɢɦɨɣ ɞɥɹ ɟɟ ɨɛɪɚɛɨɬɤɢ, ɫ ɰɟɥɶɸ ɭɜɟɥɢɱɟɧɢɹ ɫɪɨɤɚ ɫɥɭɠɛɵ ɬɪɭɛ. 

Ɂɚɞɚɱɚ ɞɚɧɧɨɝɨ ɢɡɨɛɪɟɬɟɧɢɹ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨɛɵ ɦɚɤɫɢɦɢɡɢɪɨɜɚɬɶ 
ɬɟɩɥɨɜɭɸ ɷɧɟɪɝɢɸ, ɩɟɪɟɞɚɜɚɟɦɭɸ ɠɢɞɤɨɫɬɢ, ɩɪɢ ɷɬɨɦ ɨɛɟɫɩɟɱɢɜɚɹ ɛɨɥɟɟ 
ɞɥɢɬɟɥɶɧɵɣ ɫɪɨɤ ɫɥɭɠɛɵ ɬɪɭɛ, ɢɡɛɟɝɚɹ ɩɟɪɟɝɪɟɜɨɜ ɫɬɟɧɨɤ. 

ɋɟɩɚɪɚɰɢɨɧɧɚɹ ɭɫɬɚɧɨɜɤɚ ɫ ɧɚɝɪɟɜɚɬɟɥɟɦ (ɪɢɫɭɧɨɤ 6.4) ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ 
ɡɚɳɢɬɧɵɣ ɫɨɫɭɞ 1, ɠɚɪɨɜɭɸ ɬɪɭɛɭ 7 ɢ ɞɜɟ ɞɜɭɧɚɩɪɚɜɥɟɧɧɵɟ ɪɟɝɟɧɟɪɚɬɢɜɧɵɟ 
ɝɨɪɟɥɤɢ 4. Ɂɚɳɢɬɧɵɣ ɫɨɫɭɞ 1 ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɭɞɟɪɠɚɧɢɹ ɧɚɝɪɟɜɚɟɦɨɣ 
ɠɢɞɤɨɫɬɢ. ɋɨɫɭɞ 1 ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɬɚɥɶɧɨɣ ɰɢɥɢɧɞɪ ɞɢɚɦɟɬɪɨɦ 8 ɮɭɬɨɜ 
ɢ ɞɥɢɧɨɣ 40 ɮɭɬɨɜ. 

Ɉɛɵɱɧɨ ɬɟɩɥɨ ɞɥɹ ɞɨɫɬɢɠɟɧɢɹ ɧɭɠɧɨɣ ɬɟɦɩɟɪɚɬɭɪɵ ɩɨɞɜɨɞɢɬɫɹ ɫ 
ɩɨɦɨɳɶɸ ɨɞɧɨɧɚɩɪɚɜɥɟɧɧɨɣ, ɤɚɤ ɩɪɚɜɢɥɨ, U-ɨɛɪɚɡɧɨɣ ɧɚɝɪɟɜɚɬɟɥɶɧɨɣ ɬɪɭɛɵ, 
ɢɦɟɸɳɟɣ ɝɨɪɟɥɤɭ ɧɚ ɨɞɧɨɦ ɤɨɧɰɟ ɢ ɜɵɬɹɠɧɭɸ ɬɪɭɛɭ ɧɚ ɞɪɭɝɨɦ. ɋɚɦɚ ɬɪɭɛɚ 
ɨɪɢɟɧɬɢɪɨɜɚɧɚ ɨɞɧɢɦ ɤɨɥɟɧɨɦ ɧɚɞ ɞɪɭɝɨɣ. Ɉɞɧɚɤɨ ɷɬɨɬ ɬɢɩ ɧɚɝɪɟɜɚɬɟɥɹ ɩɭɫɬɶ 
ɢ ɧɟɞɨɪɨɝɨɣ, ɧɨ ɫɬɚɥɤɢɜɚɟɬɫɹ ɫ ɬɚɤɢɦɢ ɩɪɨɛɥɟɦɚɦɢ, ɤɚɤ ɞɟɮɟɤɬɵ ɬɪɭɛ ɢɡ-ɡɚ 
ɩɟɪɟɝɪɟɜɚ (ɢɡ-ɡɚ ɬɨɝɨ, ɱɬɨ ɝɨɪɟɥɤɚ ɩɪɟɜɵɲɚɟɬ ɬɪɟɛɭɟɦɵɣ ɞɢɚɩɚɡɨɧ ɬɟɦɩɟɪɚɬɭɪ 
ɧɚɝɪɟɜɚ ɭ ɫɜɨɟɝɨ ɨɫɧɨɜɚɧɢɹ), ɤɨɪɨɬɤɢɦ ɫɪɨɤɨɦ ɫɥɭɠɛɵ ɬɪɭɛɵ (ɢɡ-ɡɚ ɬɟɩɥɨɜɵɯ 
ɧɚɩɪɹɠɟɧɢɣ ɬɪɭɛɵ, ɢɡ-ɡɚ ɩɥɨɯɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɬɟɩɥɚ ɩɨ ɩɨɜɟɪɯɧɨɫɬɢ ɢ 
ɩɨɤɪɵɬɢɹ ɬɪɭɛɵ ɩɟɪɟɝɪɟɬɨɣ ɧɟɮɬɶɸ) ɢ ɜɵɫɨɤɢɦɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɦɢ 
ɪɚɫɯɨɞɚɦɢ (ɢɡ-ɡɚ ɧɟɷɮɮɟɤɬɢɜɧɨɫɬɢ ɧɚɝɪɟɜɚɬɟɥɹ). 

ɀɚɪɨɜɚɹ ɬɪɭɛɚ ɩɨ ɞɚɧɧɨɦɭ ɢɡɨɛɪɟɬɟɧɢɸ ɹɜɥɹɟɬɫɹ ɚɥɶɬɟɪɧɚɬɢɜɨɣ 
ɭɫɬɪɨɣɫɬɜɚɦ, ɫɭɳɟɫɬɜɭɸɳɢɦ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ. ȼ ɡɚɳɢɬɧɨɦ ɫɨɫɭɞɟ 1 ɬɟɩɥɨ 
ɩɨɞɚɟɬɫɹ ɜ ɧɚɝɪɟɜɚɬɟɥɶɧɭɸ ɬɪɭɛɭ 7 ɩɨɫɪɟɞɫɬɜɨɦ ɞɜɭɯ ɞɜɭɧɚɩɪɚɜɥɟɧɧɵɯ 
ɪɟɝɟɧɟɪɚɬɢɜɧɵɯ ɝɨɪɟɥɨɤ 4. ɇɚɝɪɟɜɚɬɟɥɶɧɚɹ ɬɪɭɛɚ 7 ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ U-
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ɨɛɪɚɡɧɭɸ ɬɪɭɛɤɭ ɫ ɞɜɭɦɹ ɤɨɥɟɧɚɦɢ. Ɍɪɭɛɚ 7 ɢɡɨɥɢɪɭɟɬ ɠɢɞɤɨɫɬɶ ɨɬ ɩɪɨɞɭɤɬɨɜ 
ɫɝɨɪɚɧɢɹ. ȼ ɨɩɢɫɚɧɧɨɦ ɡɞɟɫɶ ɜɚɪɢɚɧɬɟ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɫɚɦɚ ɬɪɭɛɚ 7 ɢɦɟɟɬ 
ɞɢɚɦɟɬɪ 36 ɞɸɣɦɨɜ ɢ ɨɛɳɭɸ ɞɥɢɧɭ 60 ɮɭɬɨɜ. Ʉɚɠɞɨɟ ɤɨɥɟɧɨ ɢɦɟɟɬ ɞɥɢɧɭ 9 
ɮɭɬɨɜ. Ʉɨɥɟɧɢ ɩɚɪɚɥɥɟɥɶɧɵ ɞɪɭɝ ɞɪɭɝɭ ɢ ɨɬɞɟɥɟɧɵ ɞɪɭɝ ɨɬ ɞɪɭɝɚ ɩɪɢɦɟɪɧɨ ɧɚ 
ɲɟɫɬɶ ɞɸɣɦɨɜ ɩɨ ɜɫɟɣ ɢɯ ɩɪɨɞɨɥɶɧɨɣ ɞɥɢɧɟ. 

ɇɚɝɪɟɜɚɬɟɥɶɧɚɹ ɬɪɭɛɚ 7 ɪɚɫɩɨɥɨɠɟɧɚ ɜɧɭɬɪɢ ɡɚɳɢɬɧɨɣ ɨɛɨɥɨɱɤɢ 1 
ɜɛɥɢɡɢ ɟɟ ɞɧɚ. ɉɪɨɞɨɥɶɧɚɹ ɨɫɶ ɬɪɭɛɵ 7 ɧɚɯɨɞɢɬɫɹ ɩɪɢɦɟɪɧɨ ɧɚ 20 ɞɸɣɦɨɜ 
ɧɢɠɟ ɰɟɧɬɪɚɥɶɧɨɣ ɩɥɨɫɤɨɫɬɢ ɡɚɳɢɬɧɨɝɨ ɫɨɫɭɞɚ 1. Ⱦɜɚ ɤɨɥɟɧɚ ɝɨɪɢɡɨɧɬɚɥɶɧɨ 
ɫɦɟɳɟɧɵ ɨɬɧɨɫɢɬɟɥɶɧɨ ɞɪɭɝ ɞɪɭɝɚ. Ⱦɜɚ ɤɨɧɰɚ ɧɚɝɪɟɜɚɬɟɥɶɧɨɣ ɬɪɭɛɵ 7 
ɩɪɢɤɪɟɩɥɟɧɵ ɛɨɥɬɚɦɢ ɤ ɡɚɳɢɬɧɨɣ ɨɛɨɥɨɱɤɟ 1 ɫ ɝɟɪɦɟɬɢɱɧɵɦ ɭɩɥɨɬɧɟɧɢɟɦ. 
Ⱦɜɟ ɞɜɭɧɚɩɪɚɜɥɟɧɧɵɟ ɝɨɪɟɥɤɢ 4 ɩɪɢɤɪɟɩɥɟɧɵ ɛɨɥɬɚɦɢ ɤ ɡɚɳɢɬɧɨɣ ɨɛɨɥɨɱɤɟ 1 
ɫɨɨɫɧɨ ɫ ɤɨɥɟɧɹɦɢ ɧɚɝɪɟɜɚɬɟɥɶɧɨɣ ɬɪɭɛɵ 7. Ʉɚɠɞɚɹ ɝɨɪɟɥɤɚ 4 ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ 
ɬɨɩɥɢɜɧɭɸ ɬɪɭɛɤɭ 9, ɪɟɝɟɧɟɪɚɬɢɜɧɵɣ ɫɥɨɣ 10, ɩɪɢɬɨɱɧɭɸ ɤɚɦɟɪɭ ɢ 
ɜɩɭɫɤɧɨɣ/ɜɵɩɭɫɤɧɨɣ ɤɚɧɚɥ. Ɍɨɩɥɢɜɧɚɹ ɬɪɭɛɤɚ 9 ɪɚɫɩɨɥɨɠɟɧɚ ɫɨɨɫɧɨ ɫ 
ɰɟɧɬɪɚɥɶɧɨɣ ɨɫɶɸ ɧɚɝɪɟɜɚɬɟɥɶɧɨɣ ɬɪɭɛɵ 7. Ɍɨɩɥɢɜɧɚɹ ɬɪɭɛɤɚ 9 ɫɨɟɞɢɧɟɧɚ 
ɱɟɪɟɡ ɤɥɚɩɚɧ 5 ɫ ɢɫɬɨɱɧɢɤɨɦ ɝɚɡɨɨɛɪɚɡɧɨɝɨ ɢɥɢ ɞɪɭɝɨɝɨ ɬɨɩɥɢɜɚ. Ɉɞɢɧ ɤɨɧɟɰ 
ɬɨɩɥɢɜɧɨɣ ɬɪɭɛɤɢ 9 ɜɧɭɬɪɢ ɠɚɪɨɜɨɣ ɬɪɭɛɵ ɫɨɞɟɪɠɢɬ ɫɨɩɥɨ, ɢɫɩɨɥɶɡɭɟɦɨɟ ɞɥɹ 
ɜɩɪɵɫɤɢɜɚɧɢɹ ɬɨɩɥɢɜɚ. ȼɨɫɩɥɚɦɟɧɢɬɟɥɶ ɬɚɤɠɟ ɜɤɥɸɱɟɧ ɜ ɝɨɪɟɥɤɭ ɞɥɹ 
ɜɨɫɩɥɚɦɟɧɟɧɢɹ ɬɨɩɥɢɜɧɨ-ɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ. 

Ʉɚɠɞɚɹ ɝɨɪɟɥɤɚ ɩɨɨɱɟɪɟɞɧɨ ɫɨɟɞɢɧɹɟɬɫɹ ɫ ɜɨɡɞɭɯɨɡɚɛɨɪɧɢɤɨɦ ɢ 
ɨɬɜɨɞɨɦ 2 ɱɟɪɟɡ ɭɩɪɚɜɥɹɟɦɵɣ ɩɥɭɧɠɟɪɧɵɣ ɤɥɚɩɚɧ 3, ɩɨɫɪɟɞɫɬɜɨɦ ɱɟɝɨ ɤɚɧɚɥɵ 
ɤɚɠɞɨɣ ɝɨɪɟɥɤɢ ɩɨɩɟɪɟɦɟɧɧɨ ɜɵɫɬɭɩɚɸɬ ɜ ɪɨɥɢ ɩɨɞɜɨɞɨɜ ɜɨɡɞɭɯɚ ɢ ɨɬɜɨɞɨɜ 
ɞɵɦɚ. 

ȼɟɧɬɢɥɹɬɨɪ ɧɚɝɧɟɬɚɟɬ ɜɨɡɞɭɯ, ɩɨɫɬɭɩɚɸɳɢɣ ɜɨ ɜɩɭɫɤɧɨɣ ɤɚɧɚɥ, ɞɥɹ 
ɨɛɥɟɝɱɟɧɢɹ ɪɚɛɨɬɵ ɝɨɪɟɥɤɢ. Ɂɚɬɟɦ ɜɨɡɞɭɯ ɩɪɨɯɨɞɢɬ ɜ ɨɫɟɜɨɦ ɧɚɩɪɚɜɥɟɧɢɢ 
ɱɟɪɟɡ ɬɟɩɥɨɚɤɤɭɦɭɥɢɪɭɸɳɢɣ ɦɚɬɟɪɢɚɥ ɜ ɪɟɝɟɧɟɪɚɬɢɜɧɨɦ ɫɥɨɟ 10 ɰɢɥɢɧɞɪɚ, 
ɫɨɛɢɪɚɹ ɥɸɛɨɟ ɨɫɬɚɬɨɱɧɨɟ ɬɟɩɥɨ, ɫɨɞɟɪɠɚɳɟɟɫɹ ɜ ɧɟɦ. Ɍɨɩɥɢɜɨ ɢɡ ɬɨɩɥɢɜɧɨɣ 
ɬɪɭɛɤɢ 9 ɫɦɟɲɢɜɚɟɬɫɹ ɫ ɜɨɡɞɭɯɨɦ ɢ ɡɚɠɢɝɚɟɬɫɹ. 

ɋɠɢɝɚɧɢɟ ɬɨɩɥɢɜɧɨ-ɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ ɩɪɨɢɫɯɨɞɢɬ ɩɨ ɜɫɟɣ 
ɧɚɝɪɟɜɚɬɟɥɶɧɨɣ ɬɪɭɛɟ 7. ɋɝɨɪɟɜɲɢɣ ɜɨɡɞɭɯ ɩɪɨɯɨɞɢɬ ɜ ɨɫɟɜɨɦ ɧɚɩɪɚɜɥɟɧɢɢ 
ɱɟɪɟɡ ɬɟɩɥɨɚɤɤɭɦɭɥɢɪɭɸɳɢɣ ɦɚɬɟɪɢɚɥ ɜ ɪɟɝɟɧɟɪɚɬɢɜɧɨɦ ɫɥɨɟ 10 ɧɟɚɤɬɢɜɧɨɣ 
ɝɨɪɟɥɤɢ, ɨɬɞɚɜɚɹ ɟɦɭ ɥɸɛɨɟ ɨɫɬɚɬɨɱɧɨɟ ɬɟɩɥɨ, ɡɚɬɟɦ ɱɟɪɟɡ ɤɚɦɟɪɵ ɜ 
ɜɵɯɥɨɩɧɭɸ ɬɪɭɛɭ 2. ȼ ɪɟɠɢɦɟ ɝɨɪɟɧɢɹ ɤɚɠɞɨɣ ɝɨɪɟɥɤɢ ɜɨɡɞɭɯ ɧɚɝɪɟɜɚɟɬɫɹ, 
ɤɨɝɞɚ ɨɧ ɩɪɨɯɨɞɢɬ ɱɟɪɟɡ ɧɚɝɪɟɬɵɣ ɪɟɝɟɧɟɪɚɬɢɜɧɵɣ ɫɥɨɣ 10 ɩɟɪɟɞ ɫɠɢɝɚɧɢɟɦ. 
ȼ ɧɟɚɤɬɢɜɧɨɦ ɪɟɠɢɦɟ ɤɚɠɞɨɣ ɝɨɪɟɥɤɢ ɝɨɪɹɱɢɣ ɞɵɦ ɨɯɥɚɠɞɚɟɬɫɹ, ɤɨɝɞɚ ɨɧ 
ɩɪɨɯɨɞɢɬ ɱɟɪɟɡ ɯɨɥɨɞɧɵɣ ɪɟɝɟɧɟɪɚɬɢɜɧɵɣ ɫɥɨɣ 10, ɩɟɪɟɞɚɜɚɹ ɬɟɩɥɨ ɢ ɧɚɝɪɟɜɚɹ 
ɪɟɝɟɧɟɪɚɬɢɜɧɵɣ ɫɥɨɣ. Ɋɚɡɦɟɪ ɝɨɪɟɥɨɤ, ɜɪɟɦɹ ɪɚɛɨɬɵ ɤɚɠɞɨɣ ɝɨɪɟɥɤɢ, ɪɚɡɦɟɪ 
ɢ ɞɥɢɧɚ ɧɚɝɪɟɜɚɬɟɥɶɧɨɣ ɬɪɭɛɵ, ɢ ɞɪɭɝɢɟ ɮɚɤɬɨɪɵ ɪɟɝɭɥɢɪɭɸɬɫɹ ɬɚɤ, ɱɬɨɛɵ 
ɧɚɝɪɟɜɚɬɶ ɠɢɞɤɨɫɬɶ ɜ ɨɩɪɟɞɟɥɟɧɧɨɦ ɬɟɦɩɟɪɚɬɭɪɧɨɦ ɞɢɚɩɚɡɨɧɟ. Ⱦɚɧɧɵɣ 
ɬɟɦɩɟɪɚɬɭɪɧɵɣ ɞɢɚɩɚɡɨɧ ɜɵɛɪɚɧ ɧɢɠɟ ɤɪɢɬɢɱɟɫɤɨɣ ɬɟɦɩɟɪɚɬɭɪɵ (ɧɚɩɪɢɦɟɪ, 
ɬɟɦɩɟɪɚɬɭɪɵ ɤɨɤɫɨɜɚɧɢɹ ɧɟɮɬɢ), ɧɨ ɜɵɲɟ ɦɢɧɢɦɚɥɶɧɨɣ ɬɟɦɩɟɪɚɬɭɪɵ 
ɨɛɪɚɛɨɬɤɢ (ɧɚɩɪɢɦɟɪ, ɬɟɦɩɟɪɚɬɭɪɵ ɨɛɟɡɜɨɠɢɜɚɧɢɹ ɧɟɮɬɢ). ɋɭɳɟɫɬɜɭɟɬ 
ɤɪɢɬɢɱɟɫɤɢɣ ɩɨɝɪɚɧɢɱɧɵɣ ɫɥɨɣ ɠɢɞɤɨɫɬɢ, ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɩɪɢɦɵɤɚɸɳɢɣ ɤ 
ɜɧɟɲɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɧɚɝɪɟɜɚɬɟɥɶɧɨɣ ɬɪɭɛɵ 7. ɉɪɢ ɩɪɢɛɥɢɠɟɧɢɢ ɤ 



 
 

Иǰм. ЛǱǺǻ № дǷкǼм. ПǷдǸǱǺь Даǻа 

Лист 

59 ВКР-15.03.02-081620900 00.00.000 ПЗ 

ɨɩɪɟɞɟɥɟɧɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ ɧɚɝɪɟɜɚɟɦɨɝɨ ɜɟɳɟɫɬɜɚ, ɜ ɧɟɦ ɩɪɨɢɫɯɨɞɹɬ 
ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɟ ɯɢɦɢɱɟɫɤɢɟ ɩɪɨɰɟɫɫɵ, ɜɥɢɹɸɳɢɟ ɧɚ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ 
ɪɚɛɨɬɵ ɭɫɬɪɨɣɫɬɜɚ ɢ ɟɝɨ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ. ɑɚɫɬɶ ɜɟɳɟɫɬɜɚ, ɩɪɟɬɟɪɩɟɜɲɚɹ 
ɢɡɦɟɧɟɧɢɹ ɜ ɯɨɞɟ ɯɢɦɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ, ɛɭɞɟɬ ɫɤɚɩɥɢɜɚɬɶɫɹ ɧɚ ɜɧɟɲɧɟɣ 
ɩɨɜɟɪɯɧɨɫɬɢ ɧɚɝɪɟɜɚɬɟɥɶɧɨɣ ɬɪɭɛɵ 7, ɱɬɨ ɨɱɟɧɶ ɧɟɠɟɥɚɬɟɥɶɧɨ. 

ɇɚɱɢɧɚɹ ɫ ɩɟɪɜɵɯ ɫɬɚɞɢɣ ɧɚɤɨɩɥɟɧɢɹ, ɦɚɬɟɪɢɚɥ ɧɚ ɬɪɭɛɟ 7 ɛɭɞɟɬ 
ɫɧɢɠɚɬɶ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɩɟɪɟɞɚɱɢ ɬɟɩɥɚ, ɢɡɨɥɢɪɭɹ ɬɪɭɛɭ. ɉɨ ɦɟɪɟ ɧɚɤɨɩɥɟɧɢɹ 
ɦɚɬɟɪɢɚɥɚ ɷɬɨ ɬɚɤɠɟ ɩɪɢɜɟɞɟɬ ɤ ɩɨɹɜɥɟɧɢɸ ɬɨɱɟɤ ɩɟɪɟɝɪɟɜɚ ɢ ɧɟɪɚɜɧɨɦɟɪɧɨɦɭ 
ɪɚɫɩɪɟɞɟɥɟɧɢɸ ɬɟɩɥɚ ɜ ɬɪɭɛɟ. ɗɬɨ ɫɨɡɞɚɟɬ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɬɟɩɥɨɜɵɟ 
ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɬɪɭɛɟ, ɟɳɟ ɛɨɥɶɲɟ ɫɨɤɪɚɳɚɹ ɫɪɨɤ ɟɟ ɫɥɭɠɛɵ. Ʉɪɨɦɟ ɬɨɝɨ, ɨɞɢɧ 
ɤɨɧɟɰ ɬɪɭɛɵ ɦɨɠɟɬ ɧɚɝɪɟɜɚɬɶɫɹ ɢɧɬɟɧɫɢɜɧɟɟ, ɱɟɦ ɞɪɭɝɨɣ, ɱɬɨ ɟɳɟ ɛɨɥɶɲɟ 
ɫɧɢɠɚɟɬ ɨɛɳɭɸ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɬɟɩɥɨɩɟɪɟɞɚɱɢ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, 
ɧɚɝɪɟɜɚɬɟɥɶɧɚɹ ɬɪɭɛɚ ɩɨɞɜɟɪɠɟɧɚ ɩɨɜɪɟɠɞɟɧɢɹɦ. ȼɹɡɤɨɫɬɶ ɢ ɞɪɭɝɢɟ ɫɜɨɣɫɬɜɚ 
ɧɟɮɬɢ ɬɚɤɠɟ ɢɡɦɟɧɹɸɬɫɹ ɜ ɪɟɡɭɥɶɬɚɬɟ ɩɨɜɵɲɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ. ɉɨɷɬɨɦɭ 
ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɭɫɬɪɨɣɫɬɜɚ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɧɟɮɬɢ 
ɱɭɬɶ ɜɵɲɟ ɬɨɣ, ɩɪɢ ɤɨɬɨɪɨɣ ɧɚɛɥɸɞɚɸɬɫɹ ɠɟɥɚɟɦɵɟ ɮɢɡɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ. 

Ȼɥɚɝɨɞɚɪɹ ɷɬɨɦɭ ɢɡɨɛɪɟɬɟɧɢɸ ɜɫɹ ɞɥɢɧɚ ɧɚɝɪɟɜɚɬɟɥɶɧɨɣ ɬɪɭɛɵ 
ɧɚɯɨɞɢɬɫɹ ɜ ɩɪɟɞɟɥɚɯ ɨɩɬɢɦɚɥɶɧɨɝɨ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɞɢɚɩɚɡɨɧɚ, ɦɚɤɫɢɦɢɡɢɪɭɹ 
ɫɤɨɪɨɫɬɶ ɩɟɪɟɞɚɱɢ ɬɟɩɥɚ ɠɢɞɤɨɫɬɢ, ɨɞɧɨɜɪɟɦɟɧɧɨ ɩɪɨɞɥɟɜɚɹ ɫɪɨɤ ɫɥɭɠɛɵ 
ɬɪɭɛɵ, ɢɡɛɟɝɚɹ ɩɪɟɜɵɲɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ. 

Ɋɚɡɦɟɪ ɝɨɪɟɥɨɤ 4 ɜɵɛɢɪɚɟɬɫɹ ɬɚɤɢɦ, ɱɬɨɛɵ ɢɯ ɧɟɩɪɟɪɵɜɧɚɹ ɪɚɛɨɬɚ 
ɨɛɟɫɩɟɱɢɜɚɥɚ ɩɨɞɜɨɞ ɬɟɩɥɚ, ɧɟɨɛɯɨɞɢɦɵɣ ɞɥɹ ɧɚɝɪɟɜɚ ɠɢɞɤɨɫɬɢ ɜ ɡɚɳɢɬɧɨɣ 
ɟɦɤɨɫɬɢ 1 ɞɨ ɠɟɥɚɟɦɨɝɨ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɞɢɚɩɚɡɨɧɚ. Ɉɛɴɟɦ ɢ ɜɹɡɤɨɫɬɶ 
ɠɢɞɤɨɫɬɢ, ɫɤɨɪɨɫɬɶ ɩɨɬɨɤɚ, ɬɟɩɥɨɜɵɟ ɩɨɬɟɪɢ ɢ ɞɪɭɝɢɟ ɩɚɪɚɦɟɬɪɵ 
ɭɱɢɬɵɜɚɸɬɫɹ. ȼɪɟɦɹ, ɜ ɬɟɱɟɧɢɟ ɤɨɬɨɪɨɝɨ ɤɚɠɞɚɹ ɝɨɪɟɥɤɚ 4 ɪɚɛɨɬɚɟɬ ɩɪɢ 
ɤɚɠɞɨɦ ɰɢɤɥɟ, ɡɚɜɢɫɢɬ, ɝɥɚɜɧɵɦ ɨɛɪɚɡɨɦ, ɨɬ ɬɟɩɥɨɩɟɪɟɞɚɱɢ ɧɚɝɪɟɜɚɬɟɥɶɧɨɣ 
ɬɪɭɛɵ 7. ȼ ɢɞɟɚɥɟ, ɤɚɠɞɚɹ ɝɨɪɟɥɤɚ ɪɚɛɨɬɚɟɬ ɜ ɬɟɱɟɧɢɟ ɩɟɪɢɨɞɚ ɜɪɟɦɟɧɢ, 
ɧɟɨɛɯɨɞɢɦɨɝɨ, ɱɬɨɛɵ ɢɡɛɟɠɚɬɶ ɩɪɟɜɵɲɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɨɣ 
ɬɟɦɩɟɪɚɬɭɪɵ ɞɥɹ ɤɚɠɞɨɝɨ ɤɨɥɟɧɚ, ɢ ɨɞɧɨɜɪɟɦɟɧɧɨ ɭɞɟɪɠɢɜɚɹ ɢɯ ɜ ɬɪɟɛɭɟɦɨɦ 
ɬɟɦɩɟɪɚɬɭɪɧɨɦ ɞɢɚɩɚɡɨɧɟ. 

Ɋɚɡɦɟɪ ɢ ɞɥɢɧɚ ɧɚɝɪɟɜɚɬɟɥɶɧɨɣ ɬɪɭɛɤɢ 7 ɡɚɜɢɫɹɬ, ɩɪɟɠɞɟ ɜɫɟɝɨ, ɨɬ 
ɨɛɳɟɝɨ ɪɚɡɦɟɪɚ ɡɚɳɢɬɧɨɣ ɨɛɨɥɨɱɤɢ 1, ɚ ɬɚɤɠɟ ɨɬ ɨɛɴɟɦɚ ɢ ɫɤɨɪɨɫɬɢ ɠɢɞɤɨɫɬɢ, 
ɩɪɨɯɨɞɹɳɟɣ ɱɟɪɟɡ ɧɟɟ. Ʉɚɤ ɩɪɚɜɢɥɨ, ɱɟɦ ɛɨɥɶɲɟ ɨɛɴɟɦ ɠɢɞɤɨɫɬɢ, ɬɟɦ ɛɨɥɶɲɚɹ 
ɩɥɨɳɚɞɶ ɩɨɜɟɪɯɧɨɫɬɢ ɬɪɟɛɭɟɬɫɹ ɜ ɛɨɥɟɟ ɤɨɪɨɬɤɨɦ ɪɟɡɟɪɜɭɚɪɟ. 

ȼ ɢɡɨɛɪɟɬɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɪɭɠɧɨɣ ɱɚɫɬɢ ɬɪɭɛɵ ɛɨɥɟɟ ɪɚɜɧɨɦɟɪɧɚ ɩɨ 
ɜɫɟɣ ɫɜɨɟɣ ɞɥɢɧɟ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɨɛɵɱɧɵɦɢ ɝɨɪɟɥɤɚɦɢ. ɉɪɢ ɛɨɥɟɟ 
ɪɚɜɧɨɦɟɪɧɨɦ ɬɟɩɥɨɨɛɦɟɧɟ ɩɨ ɜɫɟɣ ɞɥɢɧɟ ɬɪɭɛɵ 7 ɭɫɬɪɨɣɫɬɜɨ ɦɨɠɟɬ ɪɚɛɨɬɚɬɶ 
ɛɟɡɨɩɚɫɧɟɟ, ɩɪɢ ɷɬɨɦ ɨɛɟɫɩɟɱɢɜɚɹ ɡɧɚɱɢɬɟɥɶɧɵɟ ɭɥɭɱɲɟɧɢɹ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ 
ɨɛɵɱɧɵɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ. 
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1 – ɤɨɪɩɭɫ ɡɚɳɢɬɧɨɝɨ ɫɨɫɭɞɚ; 2 – ɜɵɯɥɨɩɧɚɹ ɬɪɭɛɚ; 3 – ɤɥɚɩɚɧ; 4 – ɝɨɪɟɥɤɚ; 5 – ɝɚɡɨɜɵɣ 
ɤɥɚɩɚɧ; 6 – ɪɚɦɚ; 7 – ɠɚɪɨɜɚɹ ɬɪɭɛɚ; 8 – ɤɟɪɚɦɢɱɟɫɤɚɹ ɜɬɭɥɤɚ; 9 – ɬɨɩɥɢɜɧɚɹ ɬɪɭɛɤɚ; 10 - 

ɪɟɝɟɧɟɪɚɬɢɜɧɵɣ ɫɥɨɣ 
 

Ɋɢɫɭɧɨɤ 6.4 – Ɇɨɞɟɪɧɢɡɢɪɨɜɚɧɧɚɹ ɠɚɪɨɜɚɹ ɬɪɭɛɚ ɧɟɮɬɟɝɚɡɨɜɨɞɨɪɚɡɞɟɥɢɬɟɥɹ 
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6.5 ɉɚɬɟɧɬ US5042582 
 
Ⱦɚɧɧɨɟ ɢɡɨɛɪɟɬɟɧɢɟ [18] ɨɬɧɨɫɢɬɫɹ ɤ ɨɛɨɪɭɞɨɜɚɧɢɸ, ɢɫɩɨɥɶɡɭɟɦɨɦɭ ɞɥɹ 

ɡɚɳɢɬɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɧɚ ɭɫɬɶɹɯ ɧɟɮɬɹɧɵɯ ɫɤɜɚɠɢɧ, ɜ ɱɚɫɬɧɨɫɬɢ, ɤ 
ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɦ ɫɟɩɚɪɚɬɨɪɚɦ ɞɥɹ ɩɪɨɦɵɫɥɨɜ, ɬɪɟɛɭɸɳɢɯ ɩɚɪɨɫɬɨɣɤɢɯ 
ɭɫɬɚɧɨɜɨɤ. 

Ƚɨɪɢɡɨɧɬɚɥɶɧɵɣ ɩɚɪɨɫɬɨɣɤɢɣ ɧɟɮɬɹɧɨɣ ɫɟɩɚɪɚɬɨɪ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ 
ɨɞɢɧɨɱɧɵɣ ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɣ ɫɟɩɚɪɚɬɨɪ ɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɣ ɪɟɡɟɪɜɭɚɪ. 
Ɉɬɞɟɥɟɧɢɟ ɝɚɡɚ ɢ ɜɨɞɵ ɨɬ ɧɟɮɬɢ ɢ ɯɪɚɧɟɧɢɟ ɞɨɛɵɜɚɟɦɨɣ ɧɟɮɬɢ ɩɪɨɢɫɯɨɞɢɬ ɜ 
ɨɞɧɨɣ ɤɚɦɟɪɟ. ȼ ɨɞɧɨɦ ɜɚɪɢɚɧɬɟ ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɣ ɪɚɡɞɟɥɢɬɟɥɶɧɵɣ ɢ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɣ ɪɟɡɟɪɜɭɚɪ ɭɫɬɚɧɨɜɥɟɧ ɧɚ ɩɨɥɨɡɶɹɯ, ɚ ɜ ɞɪɭɝɨɦ - 
ɩɪɢɫɩɨɫɨɛɥɟɧ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɩɨɞ ɡɟɦɥɟɣ. Ⱦɚɧɧɵɣ ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɣ ɪɟɡɟɪɜɭɚɪ 
ɦɨɠɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɜ ɫɨɱɟɬɚɧɢɢ ɫ ɨɛɵɤɧɨɜɟɧɧɵɦɢ ɫɟɩɚɪɚɬɨɪɚɦɢ. 

Ɉɛɵɱɧɵɟ ɫɟɩɚɪɚɬɨɪɵ ɢ ɝɚɡɨɫɟɩɚɪɚɬɨɪɵ ɫɨɟɞɢɧɟɧɵ ɥɢɧɢɹɦɢ ɫ ɮɚɤɟɥɶɧɨɣ 
ɭɫɬɚɧɨɜɤɨɣ. ɋɟɩɚɪɚɬɨɪ ɨɛɵɱɧɨ ɢɦɟɟɬ ɜɦɟɫɬɢɦɨɫɬɶ ɨɤɨɥɨ 1,5 ɛɚɪɪɟɥɟɣ ɧɟɮɬɢ, 
ɚ ɪɟɡɟɪɜɭɚɪ - ɨɤɨɥɨ 400 ɛɚɪɪɟɥɟɣ. Ƚɚɡ, ɨɬɞɟɥɹɟɦɵɣ ɨɬ ɧɟɮɬɢ ɜ ɪɟɡɟɪɜɭɚɪɟ, ɧɟ 
ɦɨɠɟɬ ɩɨɩɚɫɬɶ ɜ ɮɚɤɟɥɶɧɭɸ ɥɢɧɢɸ, ɩɨɫɤɨɥɶɤɭ ɦɚɤɫɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɨɟ 
ɞɚɜɥɟɧɢɟ ɜ ɪɟɡɟɪɜɭɚɪɚɯ ɫɨɫɬɚɜɥɹɟɬ ɨɤɨɥɨ 8 ɭɧɰɢɣ, ɱɬɨ ɦɟɧɶɲɟ, ɱɟɦ ɜ 
ɮɚɤɟɥɶɧɨɣ ɥɢɧɢɢ, ɢ ɥɸɛɨɟ ɞɚɜɥɟɧɢɟ ɜɵɲɟ ɷɬɨɝɨ ɭɪɨɜɧɹ ɫɛɪɚɫɵɜɚɟɬɫɹ ɱɟɪɟɡ 
ɤɥɚɩɚɧ, ɱɬɨɛɵ ɪɟɡɟɪɜɭɚɪɵ ɧɟ ɪɚɡɨɪɜɚɥɢɫɶ ɨɬ ɩɨɜɵɲɟɧɢɹ ɞɚɜɥɟɧɢɹ. Ɉɛɵɱɧɵɟ 
ɭɫɬɪɨɣɫɬɜɚ ɢɦɟɸɬ ɫɥɟɞɭɸɳɢɟ ɩɪɨɛɥɟɦɵ: 

ɂɡ-ɡɚ ɤɨɧɫɬɪɭɤɰɢɢ ɫɬɚɧɞɚɪɬɧɵɯ ɪɟɡɟɪɜɭɚɪɨɜ ɜɵɛɪɨɫ ɝɚɡɨɜ ɬɪɭɞɧɨ 
ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ, ɢ ɨɛɵɱɧɨ ɨɧɢ ɩɪɟɜɵɲɚɸɬ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɟ ɧɨɪɦɵ. 

ȼɨɡɞɟɣɫɬɜɢɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɧɚ ɧɟɨɩɪɟɞɟɥɟɧɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɫɬɵɤɨɜ 
ɬɪɭɛ ɩɪɢɜɨɞɢɬ ɤ ɭɜɟɥɢɱɟɧɢɸ ɪɢɫɤɚ ɡɚɦɟɪɡɚɧɢɹ ɭɫɬɚɧɨɜɨɤ ɜ ɯɨɥɨɞɧɭɸ ɩɨɝɨɞɭ, 
ɨɫɨɛɟɧɧɨ ɜ ɫɟɜɟɪɧɵɯ ɪɟɝɢɨɧɚɯ. 

Ȼɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɫɬɵɤɨɜ/ɫɨɟɞɢɧɟɧɢɣ ɬɪɟɛɭɟɬ ɩɪɨɰɟɞɭɪ, ɱɚɫɬɨ 
ɩɪɨɞɨɥɠɚɸɳɢɯɫɹ ɛɨɥɟɟ ɫɭɬɨɤ. 

ɋ ɬɪɟɦɹ ɪɚɡɧɵɦɢ ɪɟɡɟɪɜɭɚɪɚɦɢ ɨɩɨɪɨɠɧɟɧɢɟ ɫɬɚɧɨɜɢɬɫɹ ɛɨɥɟɟ ɬɪɭɞɧɵɦ, 
ɢ ɜ ɦɟɫɬɚɯ ɫɨɟɞɢɧɟɧɢɹ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɨɛɪɚɡɭɸɬɫɹ ɧɚɤɨɩɥɟɧɢɟ ɨɫɚɞɤɨɜ. 

Ⱦɚɧɧɨɟ ɢɡɨɛɪɟɬɟɧɢɟ ɪɟɲɚɟɬ ɩɪɨɛɥɟɦɵ ɫ ɨɛɵɱɧɵɦɢ ɫɟɩɚɪɚɬɨɪɚɦɢ ɢ ɜ 
ɨɞɧɨɦ ɜɚɪɢɚɧɬɟ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɨɛɟɫɩɟɱɢɜɚɟɬ ɫɛɨɪɤɭ ɩɚɪɨɫɬɨɣɤɨɝɨ ɧɟɮɬɹɧɨɝɨ 
ɫɟɩɚɪɚɬɨɪɚ ɞɥɹ ɫɨɟɞɢɧɟɧɢɹ ɟɝɨ ɫ ɭɫɬɶɟɦ ɫɤɜɚɠɢɧɵ. 

ɇɚ ɪɢɫɭɧɤɟ 6.5 ɩɨɤɚɡɚɧ ɜɚɪɢɚɧɬ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɞɚɧɧɨɝɨ ɢɡɨɛɪɟɬɟɧɢɹ. 
ɇɟɮɬɶ ɢɡ ɭɫɬɶɹ ɫɤɜɚɠɢɧɵ (ɧɟ ɩɨɤɚɡɚɧɨ) ɩɨɫɬɭɩɚɟɬ ɜ ɪɟɡɟɪɜɭɚɪ 4 ɱɟɪɟɡ 
ɜɩɭɫɤɧɭɸ ɥɢɧɢɸ 25, ɢɦɟɸɳɭɸ ɲɚɪɨɜɨɣ ɤɥɚɩɚɧ 13. ȼɩɭɫɤɧɚɹ ɥɢɧɢɹ ɫɨɟɞɢɧɟɧɚ 
ɫ ɨɬɜɟɪɫɬɢɟɦ ɜ ɪɟɡɟɪɜɭɚɪɟ 4 ɢ ɦɨɠɟɬ ɛɵɬɶ ɝɢɛɤɨɣ ɢɥɢ ɠɟɫɬɤɨɣ ɜ ɡɚɜɢɫɢɦɨɫɬɢ 
ɨɬ ɬɪɟɛɨɜɚɧɢɣ ɩɨɞɤɥɸɱɟɧɢɹ. Ɋɟɡɟɪɜɭɚɪ 4 ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɩɚɪɨɫɬɨɣɤɭɸ 
ɰɢɫɬɟɪɧɭ, ɤɨɬɨɪɭɸ ɦɨɠɧɨ ɫɨɨɪɭɞɢɬɶ, ɢɫɩɨɥɶɡɭɹ ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɣ ɜɚɝɨɧ, 
ɨɬɞɟɥɢɜ ɪɚɦɭ ɞɥɹ ɤɨɥɟɫ ɢ ɡɚɦɟɧɢɜ ɟё ɧɚ ɫɚɥɚɡɤɢ 32. Ɋɟɡɟɪɜɭɚɪ 4 ɫɧɚɛɠɟɧ 
ɪɟɝɭɥɢɪɭɟɦɵɦ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɦ ɤɥɚɩɚɧɨɦ 7 ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ ɢ 
ɞɨɩɨɥɧɢɬɟɥɶɧɵɦ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɦ ɤɥɚɩɚɧɨɦ 8, ɭɫɬɚɧɨɜɥɟɧɧɨɦ ɧɚ ɛɨɥɶɲɟɟ 
ɞɚɜɥɟɧɢɟ, ɱɟɦ ɤɥɚɩɚɧ 7. ɉɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɣ ɤɥɚɩɚɧ 7 ɫɨɟɞɢɧɟɧ ɫ ɝɚɡɨɜɨɣ 
ɥɢɧɢɟɣ (ɧɟ ɩɨɤɚɡɚɧɚ), ɢɞɭɳɟɣ ɤ ɮɚɤɟɥɶɧɨɣ ɥɢɧɢɢ (ɧɟ ɩɨɤɚɡɚɧɚ). 
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ɐɢɫɬɟɪɧɚ ɨɛɵɱɧɨ ɢɦɟɟɬ ɞɜɚ ɥɚɡɚ ɞɥɹ ɞɨɫɬɭɩɚ ɤ ɞɜɭɦ ɝɟɪɦɟɬɢɱɧɵɦ 
ɨɬɫɟɤɚɦ. ɇɚ ɪɢɫɭɧɤɟ 6.5 ɜ ɤɚɱɟɫɬɜɟ ɩɪɢɦɟɪɚ ɩɨɤɚɡɚɧɵ ɞɜɚ ɥɸɤɚ 5 ɜ 
ɰɟɧɬɪɚɥɶɧɨɣ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɪɟɡɟɪɜɭɚɪɚ 4. Ʉɪɵɲɤɢ ɥɸɤɨɜ 5 ɧɚ ɰɢɫɬɟɪɧɚɯ ɩɨɞ 
ɞɚɜɥɟɧɢɟɦ ɞɨɥɠɧɵ ɛɵɬɶ ɩɪɨɜɟɪɟɧɵ, ɱɬɨɛɵ ɭɛɟɞɢɬɶɫɹ, ɱɬɨ ɪɟɡɢɧɨɜɨɟ 
ɭɩɥɨɬɧɟɧɢɟ ɜ ɧɨɪɦɟ. Ʌɸɤɢ 5 ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɞɨɫɬɭɩɚ ɜɧɭɬɪɶ 
ɪɟɡɟɪɜɭɚɪɚ 4 ɞɥɹ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɢ ɨɱɢɫɬɤɢ. 

ȼɧɭɬɪɢ ɪɟɡɟɪɜɭɚɪɚ ɭɫɬɚɧɨɜɥɟɧ ɧɟɡɚɦɟɪɡɚɸɳɢɣ ɩɪɢɛɨɪ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ 
ɭɪɨɜɧɹ ɠɢɞɤɨɫɬɢ ɜ ɪɟɡɟɪɜɭɚɪɟ. ɉɪɢɛɨɪ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɩɨɩɥɚɜɨɤ 21, 
ɭɞɟɪɠɢɜɚɟɦɵɣ ɥɸɛɵɦ ɢɡ ɪɚɡɥɢɱɧɵɯ ɫɪɟɞɫɬɜ ɜ ɜɢɞɟ ɪɵɱɚɝɚ ɩɨɩɥɚɜɤɚ 20. 
ɉɨɩɥɚɜɤɨɜɵɣ ɪɵɱɚɝ 20 ɲɚɪɧɢɪɧɨ ɩɪɢɤɪɟɩɥɟɧ ɤ ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɩɥɚɬɟ 16. 
Ɇɢɤɪɨɜɵɤɥɸɱɚɬɟɥɶ 23 ɚɤɬɢɜɢɪɭɟɬɫɹ ɤɨɧɰɨɦ ɩɨɩɥɚɜɤɨɜɨɝɨ ɪɵɱɚɝɚ 20, ɤɨɝɞɚ 
ɭɪɨɜɟɧɶ ɜ ɪɟɡɟɪɜɭɚɪɟ 4 ɞɨɫɬɢɝɚɟɬ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɡɧɚɱɟɧɢɹ. ɋɢɝɧɚɥ ɨɬ 
ɦɢɤɪɨɩɟɪɟɤɥɸɱɚɬɟɥɹ 23 ɨɬɩɪɚɜɥɹɟɬɫɹ ɧɚ ɭɩɪɚɜɥɹɸɳɢɣ ɤɥɚɩɚɧ 6 ɩɨ ɥɢɧɢɢ 
ɩɪɨɩɚɧɨɜɨɝɨ ɛɚɤɚ 31. Ɂɚɤɪɵɬɢɟ ɤɥɚɩɚɧɚ ɩɪɟɪɵɜɚɟɬ ɩɨɬɨɤ ɩɪɨɩɚɧɚ ɢɡ ɛɚɤɚ 31 ɤ 
ɤɥɚɩɚɧɭ-ɨɬɫɟɤɚɬɟɥɸ ɚɜɚɪɢɣɧɨɣ ɨɫɬɚɧɨɜɤɢ 34, ɤɨɬɨɪɵɣ ɩɨɞɞɟɪɠɢɜɚɟɬɫɹ 
ɨɬɤɪɵɬɵɦ ɩɪɢ ɩɨɦɨɳɢ ɞɚɜɥɟɧɢɹ ɩɪɨɩɚɧɚ. Ɂɚɤɪɵɬɢɟ ɤɥɚɩɚɧɚ 34 ɩɟɪɟɤɪɵɜɚɟɬ 
ɩɨɬɨɤ, ɢɞɭɳɢɣ ɢɡ ɭɫɬɶɹ ɫɤɜɚɠɢɧɵ, ɤɨɝɞɚ ɪɟɡɟɪɜɭɚɪ 4 ɩɨɥɧɨɫɬɶɸ ɧɚɩɨɥɧɹɟɬɫɹ. 
ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɤɥɚɩɚɧɚ-ɨɬɫɟɤɚɬɟɥɹ ɫ ɩɨɫɬɨɹɧɧɵɦ ɞɚɜɥɟɧɢɟɦ ɩɨɦɨɝɚɟɬ 
ɨɛɟɫɩɟɱɢɬɶ ɨɬɤɚɡɨɭɫɬɨɣɱɢɜɭɸ ɪɚɛɨɬɭ ɪɟɡɟɪɜɭɚɪɚ 4. 

Ⱦɥɹ ɨɬɛɨɪɚ ɩɪɨɛ ɢɡ ɪɟɡɟɪɜɭɚɪɚ ɢɫɩɨɥɶɡɭɟɬɫɹ ɲɚɪɨɜɨɣ ɤɪɚɧ 11, 
ɪɚɡɦɟɳɟɧɧɵɣ ɫɛɨɤɭ ɪɟɡɟɪɜɭɚɪɚ. Ⱦɜɚ ɜɵɯɨɞɚ 22, ɫɨɫɬɨɹɳɢɟ ɢɡ ɥɢɧɢɢ ɜɵɫɨɤɨɝɨ 
ɭɪɨɜɧɹ ɢ ɥɢɧɢɢ ɧɢɡɤɨɝɨ ɭɪɨɜɧɹ ɫ ɪɟɛɪɚɦɢ 15 ɞɥɹ ɫɨɟɞɢɧɟɧɢɹ ɫ ɪɟɡɟɪɜɭɚɪɨɦ 4, 
ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɜɵɩɭɫɤɚ ɞɨɛɵɜɚɟɦɨɣ ɧɟɮɬɢ ɢ ɜɨɞɵ ɢɡ ɪɟɡɟɪɜɭɚɪɚ. 
ȼɵɩɭɫɤɧɚɹ ɥɢɧɢɹ 9 ɫɨɟɞɢɧɟɧɚ ɫ ɜɵɩɭɫɤɧɵɦ ɨɬɜɟɪɫɬɢɟɦ ɜ ɜɟɪɯɧɟɣ ɱɚɫɬɢ 
ɪɟɡɟɪɜɭɚɪɚ 4 ɢ ɨɛɟɫɩɟɱɢɜɚɟɬ ɜɵɯɨɞ ɞɥɹ ɝɚɡɚ ɜ ɮɚɤɟɥɶɧɭɸ ɥɢɧɢɸ ɱɟɪɟɡ 
ɪɚɫɯɨɞɨɦɟɪ 35, ɫ ɡɚɩɢɫɵɜɚɸɳɢɦ ɭɫɬɪɨɣɫɬɜɨɦ 12 ɢ ɲɚɪɨɜɵɦ ɤɪɚɧɨɦ 13. 
Ɋɚɫɯɨɞɨɦɟɪ 45 ɢɡɦɟɪɹɟɬ ɩɟɪɟɩɚɞ ɞɚɜɥɟɧɢɹ ɩɨ ɨɛɟ ɫɬɨɪɨɧɵ, ɱɬɨɛɵ ɨɩɪɟɞɟɥɢɬɶ 
ɤɨɥɢɱɟɫɬɜɨ ɝɚɡɚ, ɨɬɞɟɥɟɧɧɨɝɨ ɨɬ ɧɟɮɬɢ ɜ ɮɚɤɟɥɶɧɭɸ ɥɢɧɢɸ (ɧɟ ɩɨɤɚɡɚɧɨ). 
Ɇɟɬɚɧɨɥ ɦɨɠɟɬ ɜɩɪɵɫɤɢɜɚɬɶɫɹ ɜ ɥɢɧɢɸ 9 ɱɟɪɟɡ ɧɢɩɩɟɥɶ 14 ɞɥɹ 
ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɡɚɦɟɪɡɚɧɢɹ ɜ ɜɵɩɭɫɤɧɨɣ ɥɢɧɢɢ 9 ɪɚɫɯɨɞɨɦɟɪɚ 35 ɢ ɲɚɪɨɜɨɝɨ 
ɤɪɚɧɚ 13, ɟɫɥɢ ɷɬɨɝɨ ɬɪɟɛɭɸɬ ɩɨɝɨɞɧɵɟ ɭɫɥɨɜɢɹ. Ȼɚɣɩɚɫ, ɤɨɬɨɪɵɣ ɦɨɠɧɨ 
ɨɬɫɟɱɶ ɫ ɩɨɦɨɳɶɸ ɲɚɪɨɜɨɝɨ ɤɪɚɧɚ 13, ɩɨɡɜɨɥɹɟɬ ɩɪɨɜɨɞɢɬɶ ɬɟɯɧɢɱɟɫɤɨɟ 
ɨɛɫɥɭɠɢɜɚɧɢɟ ɪɚɫɯɨɞɨɦɟɪɚ 35. 

Ⱦɚɬɱɢɤɢ 10 ɦɨɝɭɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɵ ɞɥɹ ɩɪɨɜɟɪɤɢ ɞɚɜɥɟɧɢɹ ɜɧɭɬɪɢ 
ɪɟɡɟɪɜɭɚɪɚ 4. Ɍɟɪɦɨɦɟɬɪ 36 ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ 
ɠɢɞɤɨɫɬɢ ɜ ɫɥɢɜɧɨɣ ɥɢɧɢɢ. 

Ʉɚɤ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫɭɧɤɟ 2.5, ɪɟɡɟɪɜɭɚɪ 4 ɭɫɬɚɧɨɜɥɟɧ ɧɚ ɫɚɥɚɡɤɚɯ 32 ɞɥɹ 
ɭɞɨɛɧɨɣ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɢ ɭɫɬɚɧɨɜɤɢ. Ɋɟɡɟɪɜɭɚɪ ɩɨɤɪɵɬ ɯɨɥɨɞɧɨɣ 
ɷɩɨɤɫɢɞɧɨɣ ɫɦɨɥɨɣ ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɤɨɪɪɨɡɢɢ ɨɬ ɠɢɞɤɢɯ ɫɪɟɞ. 

Ɋɟɡɟɪɜɭɚɪ 4 ɫ ɧɚɝɪɟɜɚɬɟɥɶɧɵɦ ɭɡɥɨɦ ɪɚɛɨɬɚɟɬ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɝɚɡɚ, 
ɩɨɞɚɜɚɟɦɨɝɨ ɢɡ ɜɵɩɭɫɤɧɨɣ ɥɢɧɢɢ 9. ɍɡɟɥ ɧɚɝɪɟɜɚ ɫɨɞɟɪɠɢɬ ɠɚɪɨɜɭɸ ɬɪɭɛɭ 30, 
ɝɨɪɟɥɤɭ 26, ɩɨɫɬɨɹɧɧɨ ɜɤɥɸɱɟɧɧɭɸ ɡɚɩɚɥɶɧɭɸ ɝɨɪɟɥɤɭ 27. ɇɢɩɩɟɥɢ 29 
ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɩɨɞɤɥɸɱɟɧɢɹ ɬɟɪɦɨɦɟɬɪɚ (ɧɟ ɩɨɤɚɡɚɧ) ɞɥɹ ɢɡɦɟɪɟɧɢɹ 
ɬɟɦɩɟɪɚɬɭɪɵ ɠɢɞɤɨɫɬɢ ɜ ɪɟɡɟɪɜɭɚɪɟ. 
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Ɋɟɡɟɪɜɭɚɪ 4 ɪɚɡɞɟɥɟɧ ɧɚ ɞɜɟ ɱɚɫɬɢ ɩɟɪɟɝɨɪɨɞɤɨɣ 28. Ɉɞɢɧ ɨɬɫɟɤ 
ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɫɛɪɨɫɚ ɜɨɞɵ, ɜ ɬɨ ɜɪɟɦɹ ɤɚɤ ɧɟɮɬɶ ɩɪɨɯɨɞɢɬ ɱɟɪɟɡ ɜɟɪɯɧɸɸ 
ɱɚɫɬɶ ɫɟɩɚɪɚɬɨɪɚ ɜɨ ɜɬɨɪɨɣ ɨɬɫɟɤ ɞɥɹ ɯɪɚɧɟɧɢɹ. Ʌɢɧɢɢ 22 ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ 
ɜɵɯɨɞɚ ɜɨɞɵ ɢɥɢ ɧɟɮɬɢ ɢɡ ɫɟɤɰɢɣ. 

ɂɡɦɟɪɢɬɟɥɶɧɵɟ ɩɚɧɟɥɢ 16, ɤɚɠɞɚɹ ɢɡ ɤɨɬɨɪɵɯ ɢɦɟɟɬ ɩɨɩɥɚɜɤɢ 21 ɢ 
ɪɵɱɚɝɢ 20, ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɭɪɨɜɧɹ ɜɨɞɵ ɢ ɧɟɮɬɢ. Ɉɞɧɚ ɢɡ 
ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɩɚɧɟɥɟɣ 16 ɫɧɚɛɠɟɧɚ ɭɞɥɢɧɟɧɢɟɦ ɜ ɜɢɞɟ ɫɬɪɟɥɤɢ 17 ɢ 
ɫɩɟɰɢɚɥɶɧɵɦ ɝɪɭɡɨɦ 19, ɱɬɨɛɵ ɩɨɩɥɚɜɨɤ 21 ɩɥɚɜɚɥ ɧɚ ɝɪɚɧɢɰɟ ɦɟɠɞɭ ɧɟɮɬɶɸ 
ɢ ɜɨɞɨɣ, ɩɨɡɜɨɥɹɹ ɨɩɪɟɞɟɥɹɬɶ ɩɨɥɨɠɟɧɢɟ ɝɪɚɧɢɰɵ ɪɚɡɞɟɥɚ ɞɜɭɯ ɫɪɟɞ. 
Ɍɪɭɛɨɩɪɨɜɨɞ 25 ɩɨɞɚɟɬ ɷɦɭɥɶɫɢɸ ɢɡ ɭɫɬɶɹ ɫɤɜɚɠɢɧɵ ɧɚ ɜɧɭɬɪɟɧɧɸɸ ɥɢɧɢɸ 
ɩɨɞɚɱɢ 3, ɤɨɬɨɪɚɹ ɜɵɩɭɫɤɚɟɬ ɫɦɟɫɶ ɜ ɞɟɝɚɡɚɬɨɪ 1. Ⱦɟɝɚɡɚɬɨɪ 1 ɫɧɚɛɠɟɧ 
ɜɧɭɬɪɟɧɧɟɣ ɝɚɡɨɜɨɣ ɥɢɧɢɟɣ 2 ɞɥɹ ɜɨɡɜɪɚɬɚ ɝɚɡɚ ɢɡ ɞɟɝɚɡɚɬɨɪɚ ɜ ɪɟɡɟɪɜɭɚɪ 4. ɇɚ 
ɧɢɠɧɟɦ ɤɨɧɰɟ ɞɟɝɚɡɚɬɨɪɚ 1 ɪɚɫɩɨɥɨɠɟɧ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶ 24. ɇɟɮɬɶ, 
ɩɨɫɬɭɩɚɸɳɚɹ ɜ ɞɟɝɚɡɚɬɨɪ 1 ɱɟɪɟɡ ɥɢɧɢɸ 3 ɢɡ ɭɫɬɶɹ ɫɤɜɚɠɢɧɵ, ɫɥɢɜɚɟɬɫɹ ɱɟɪɟɡ 
ɪɚɫɩɪɟɞɟɥɢɬɟɥɶ 24. Ʉɨɝɞɚ ɧɟɮɬɶ ɜɵɯɨɞɢɬ ɢɡ ɪɚɫɩɪɟɞɟɥɢɬɟɥɹ 24 ɜɨɞɚ, 
ɫɨɞɟɪɠɚɳɚɹɫɹ ɜ ɧɟɣ, ɫɦɟɲɢɜɚɟɬɫɹ ɫ ɜɨɞɨɣ, ɭɠɟ ɧɚɯɨɞɹɳɟɣɫɹ ɜ ɪɟɡɟɪɜɭɚɪɟ 4. 
Ⱦɟɮɥɟɤɬɨɪ 18 ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɭɦɟɧɶɲɟɧɢɹ ɡɚɩɨɬɟɜɚɧɢɹ ɜ ɪɟɡɟɪɜɭɚɪɟ. 

 

 
 

1 – ɞɟɝɚɡɚɬɨɪ; 2 – ɜɧɭɬɪɟɧɧɹɹ ɝɚɡɨɜɚɹ ɥɢɧɢɹ; 3 – ɜɧɭɬɪɟɧɧɹɹ ɥɢɧɢɹ ɩɨɞɚɱɢ; 4 – ɤɨɪɩɭɫ 
ɪɟɡɟɪɜɭɚɪɚ; 5 – ɥɸɤ; 6 – ɭɩɪɚɜɥɹɸɳɢɣ ɤɥɚɩɚɧ; 7 – ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɣ ɤɥɚɩɚɧ; 8 – 

ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɣ ɤɥɚɩɚɧ; 9 -  ɜɵɩɭɫɤɧɚɹ ɥɢɧɢɹ; 10 – ɞɚɬɱɢɤ; 11 – 
ɲɚɪɨɜɵɣ ɤɪɚɧ; 12 – ɡɚɩɢɫɵɜɚɸɳɟɟ ɭɫɬɪɨɣɫɬɜɨ; 13 – ɲɚɪɨɜɵɣ ɤɪɚɧ; 14 – ɧɢɩɩɟɥɶ 

ɦɟɬɚɧɨɥɚ; 15 – ɪɟɛɪɨ; 16 – ɢɡɦɟɪɢɬɟɥɶɧɚɹ ɩɚɧɟɥɶ; 17 – ɫɬɪɟɥɤɚ; 18 – ɞɟɮɥɟɤɬɨɪ; 19 – ɝɪɭɡ; 
20 – ɪɵɱɚɝ; 21 – ɩɨɩɥɚɜɨɤ; 22 – ɜɵɯɨɞ; 23 – ɦɢɤɪɨɜɵɤɥɸɱɚɬɟɥɶ; 24 – ɪɚɫɩɪɟɞɟɥɢɬɟɥɶ; 25 – 

ɜɯɨɞɧɨɣ ɬɪɭɛɨɩɪɨɜɨɞ; 26 – ɝɨɪɟɥɤɚ; 27 - ɡɚɩɚɥɶɧɚɹ ɝɨɪɟɥɤɚ; 28 – ɩɟɪɟɝɨɪɨɞɤɚ; 29 – 
ɧɢɩɩɟɥɶ ɬɟɪɦɨɦɟɬɪɚ; 30 – ɠɚɪɨɜɚɹ ɬɪɭɛɚ; 31 – ɩɪɨɩɚɧɨɜɵɣ ɛɚɤ; 32 – ɫɚɥɚɡɤɢ; 33 – 

ɨɛɪɚɬɧɵɣ ɤɥɚɩɚɧ; 34 – ɤɥɚɩɚɧ-ɨɬɫɟɤɚɬɟɥɶ; 35 – ɪɚɫɯɨɞɨɦɟɪ; 36 – ɬɟɪɦɨɦɟɬɪ 
 

Ɋɢɫɭɧɨɤ 6.5 – Ƚɨɪɢɡɨɧɬɚɥɶɧɵɣ ɧɟɮɬɟɝɚɡɨɜɨɞɨɪɚɡɞɟɥɢɬɟɥɶ ɜ ɜɢɞɟ 
ɩɚɪɨɫɬɨɣɤɨɝɨ ɧɟɮɬɹɧɨɝɨ ɪɟɡɟɪɜɭɚɪɚ 

 
 



 
 

Иǰм. ЛǱǺǻ № дǷкǼм. ПǷдǸǱǺь Даǻа 

Лист 

64 ВКР-15.03.02-081620900 00.00.000 ПЗ 

6.6 ɉɚɬɟɧɬ US0319844 
 
ȼ ɩɚɬɟɧɬɟ [19] ɩɪɟɞɫɬɚɜɥɟɧ ɛɥɨɤ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɝɨ ɫɟɩɚɪɚɬɨɪɚ (ɪɢɫɭɧɨɤ 

6.6), ɜ ɤɨɬɨɪɨɦ ɮɭɧɤɰɢɢ ɧɟɮɬɟɝɚɡɨɜɨɞɨɪɚɡɞɟɥɢɬɟɥɹ, ɩɨɞɨɝɪɟɜɚɬɟɥɹ, ɨɫɭɲɢɬɟɥɹ 
ɬɨɜɚɪɧɨɝɨ ɝɚɡɚ ɢ ɞɜɭɯɮɚɡɧɨɝɨ ɫɟɩɚɪɚɬɨɪɚ ɜɤɥɸɱɟɧɵ ɜ ɨɞɢɧ ɚɜɬɨɧɨɦɧɵɣ 
ɬɪɚɧɫɩɨɪɬɢɪɭɟɦɵɣ ɛɥɨɤ. Ȼɥɨɤ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɣ ɨɛɪɚɛɨɬɤɢ ɩɨɞɝɨɬɚɜɥɢɜɚɟɬ 
ɪɚɡɥɢɱɧɵɟ ɤɨɦɩɨɧɟɧɬɵ, ɬɚɤɢɟ ɤɚɤ ɝɚɡ, ɧɟɮɬɶ ɢ ɜɨɞɚ, ɩɨɫɬɭɩɚɸɳɢɟ ɢɡ 
ɧɟɮɬɹɧɵɯ ɫɤɜɚɠɢɧ. ȼ ɩɪɟɞɥɚɝɚɟɦɨɦ ɜɚɪɢɚɧɬɟ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɛɥɨɤ 
ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɣ ɨɛɪɚɛɨɬɤɢ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɟɞɢɧɵɣ, ɚɜɬɨɧɨɦɧɵɣ ɢ ɥɟɝɤɨ 
ɬɪɚɧɫɩɨɪɬɢɪɭɟɦɵɣ ɭɡɟɥ. Ɉɧ ɦɨɠɟɬ ɛɵɬɶ ɭɫɬɚɧɨɜɥɟɧ ɧɚ ɪɚɦɟ ɢ ɧɟ ɬɪɟɛɭɟɬ 
ɷɥɟɤɬɪɨɩɢɬɚɧɢɹ. 

ȼ ɛɥɨɤ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɣ ɨɛɪɚɛɨɬɤɢ ɩɨɫɬɭɩɚɟɬ ɜɨɞɨɧɟɮɬɹɧɚɹ ɷɦɭɥɶɫɢɹ 
ɢɡ ɫɤɜɚɠɢɧɵ, ɩɪɢɪɨɞɧɵɣ ɝɚɡ - ɢɡ ɨɛɫɚɞɧɵɯ ɬɪɭɛ. ɉɨɥɭɱɟɧɧɭɸ ɧɟɮɬɶ ɩɨɫɥɟ 
ɩɨɞɝɨɬɨɜɤɢ ɨɬɩɪɚɜɥɹɸɬ ɜ ɪɟɡɟɪɜɭɚɪɵ ɞɥɹ ɞɚɥɶɧɟɣɲɟɣ ɩɪɨɞɚɠɢ. ɇɚɢɛɨɥɶɲɚɹ 
ɱɚɫɬɶ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ, ɤɨɬɨɪɵɣ ɩɨɞɝɨɬɚɜɥɢɜɚɟɬɫɹ ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɦ 
ɭɫɬɪɨɣɫɬɜɨɦ, ɩɪɨɞɚɟɬɫɹ. Ɍɟɦ ɧɟ ɦɟɧɟɟ, ɝɚɡ ɦɨɠɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɜ ɤɚɱɟɫɬɜɟ 
ɬɨɩɥɢɜɚ ɞɥɹ ɧɚɝɪɟɜɚ ɜ ɛɥɨɤɟ. Ʉɪɨɦɟ ɬɨɝɨ, ɱɚɫɬɶ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ ɦɨɠɟɬ ɛɵɬɶ 
ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɢɫɩɨɥɶɡɨɜɚɧɚ ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ ɤɥɚɩɚɧɚɦɢ, ɪɟɝɭɥɹɬɨɪɚɦɢ 
ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɞɪɭɝɢɦɢ ɤɨɦɩɨɧɟɧɬɚɦɢ ɜ ɫɢɫɬɟɦɟ ɛɥɨɤɚ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɣ 
ɨɛɪɚɛɨɬɤɢ. Ⱦɚɧɧɨɟ ɢɡɨɛɪɟɬɟɧɢɟ ɪɚɡɞɟɥɹɟɬ ɧɟɮɬɹɧɵɟ ɤɨɦɩɨɧɟɧɬɵ ɩɪɢ ɥɸɛɵɯ 
ɩɨɝɨɞɧɵɯ ɭɫɥɨɜɢɹɯ ɛɟɡ ɷɥɟɤɬɪɢɱɟɫɬɜɚ. ȼ ɱɚɫɬɧɨɫɬɢ, ɝɚɡɨɜɚɹ ɫɭɲɢɥɤɚ, ɫɨɝɥɚɫɧɨ 
ɜɚɪɢɚɧɬɭ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɢɡɨɛɪɟɬɟɧɢɹ, ɨɛɟɫɩɟɱɢɜɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɪɚɛɨɬɵ 
ɛɥɨɤɚ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɣ ɨɛɪɚɛɨɬɤɢ ɜ ɤɚɱɟɫɬɜɟ ɚɜɬɨɧɨɦɧɨɣ ɫɢɫɬɟɦɵ ɩɪɢ 
ɬɟɦɩɟɪɚɬɭɪɚɯ ɧɢɠɟ ɧɭɥɹ. 

ɉɨɬɨɤ ɷɦɭɥɶɫɢɢ ɢɡ ɨɞɧɨɣ ɢɥɢ ɧɟɫɤɨɥɶɤɢɯ ɞɨɛɵɜɚɸɳɢɯ ɫɤɜɚɠɢɧ 
ɩɨɫɬɭɩɚɟɬ ɜ ɜɟɪɯɧɸɸ ɱɚɫɬɶ ɛɥɨɤɚ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɣ ɨɛɪɚɛɨɬɤɢ 3 ɱɟɪɟɡ ɜɯɨɞ 2. 
ɍɫɩɨɤɚɢɜɚɸɳɚɹ ɩɟɪɟɝɨɪɨɞɤɚ 4 ɪɚɫɩɨɥɨɠɟɧɚ ɜɛɥɢɡɢ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɛɥɨɤɚ 
ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɜɨɥɧɵ ɢ ɬɭɪɛɭɥɟɧɬɧɨɫɬɶ, ɜɵɡɜɚɧɧɵɟ ɩɨɬɨɤɨɦ 
ɠɢɞɤɨɫɬɟɣ, ɩɨɫɬɭɩɚɸɳɢɯ ɱɟɪɟɡ ɬɨɱɤɭ 2, ɭɦɟɧɶɲɚɥɢɫɶ. Ȼɥɨɤ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɣ 
ɨɛɪɚɛɨɬɤɢ ɪɚɡɞɟɥɟɧ ɩɨ ɦɟɧɶɲɟɣ ɦɟɪɟ ɧɚ ɞɜɟ ɤɚɦɟɪɵ ɱɟɪɟɡ ɩɟɪɟɝɨɪɨɞɤɭ 7. 
ɉɟɪɟɝɨɪɨɞɤɚ 7 ɹɜɥɹɟɬɫɹ ɫɩɥɨɲɧɨɣ, ɱɬɨɛɵ ɩɪɟɞɨɬɜɪɚɬɢɬɶ ɫɦɟɲɢɜɚɧɢɟ 
ɠɢɞɤɨɫɬɟɣ ɦɟɠɞɭ ɱɚɫɬɶɸ ɧɚɝɪɟɜɚ ɢ ɱɚɫɬɶɸ ɨɬɫɬɨɹ. ȼɟɪɯɧɹɹ ɱɚɫɬɶ ɩɟɪɟɝɨɪɨɞɤɢ 
7 ɨɬɤɪɵɬɚ ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɩɨɡɜɨɥɢɬɶ ɝɚɡɭ ɢ ɢɡɛɵɬɤɭ ɧɟɮɬɢ ɩɪɨɯɨɞɢɬɶ ɢɡ ɨɞɧɨɣ 
ɱɚɫɬɢ ɜ ɱɚɫɬɶ ɧɚɝɪɟɜɚ. Ʉɨɧɰɟɜɚɹ ɱɚɫɬɶ ɛɥɨɤɚ ɞɥɹ ɨɬɫɬɨɹ ɜɨɞɵ ɭɫɥɨɜɧɨ 
ɪɚɡɞɟɥɟɧɚ ɧɚ 3 ɨɬɫɟɤɚ, ɜ ɤɚɠɞɨɦ ɢɡ ɤɨɬɨɪɵɯ ɪɚɡɦɟɳɟɧɵ ɪɟɝɭɥɹɬɨɪɵ ɭɪɨɜɧɹ ɢ 
ɨɬɜɨɞɵ ɞɥɹ ɜɵɯɨɞɚ (ɪɟɝɭɥɹɬɨɪ 5 ɭɪɨɜɧɹ ɞɥɹ ɫɛɪɨɫɚ ɷɦɭɥɶɫɢɢ, ɪɟɝɭɥɹɬɨɪ ɭɪɨɜɧɹ 
ɱɢɫɬɨɣ ɜɨɞɵ 18 ɢ ɪɟɝɭɥɹɬɨɪ ɭɪɨɜɧɹ ɧɟɮɬɢ 12). ɑɚɫɬɶ ɛɥɨɤɚ ɞɥɹ ɨɬɫɬɨɹ ɜɨɞɵ 
ɭɞɚɥɹɟɬ ɜɨɞɭ, ɤɨɬɨɪɚɹ ɨɬɞɟɥɹɟɬɫɹ ɨɬ ɧɟɮɬɢ, ɧɟ ɧɚɝɪɟɜɚɹ ɠɢɞɤɨɫɬɶ. 
Ⱦɨɛɵɜɚɟɦɵɣ ɝɚɡ, ɜɨɞɚ ɢ ɧɟɮɬɶ ɩɨɫɬɭɩɚɸɬ ɜ ɬɨɱɤɭ 2. ɉɨɞ ɞɟɣɫɬɜɢɟɦ ɫɢɥɵ 
ɬɹɠɟɫɬɢ ɜɨɞɚ, ɨɬɞɟɥɢɜɲɚɹɫɹ ɨɬ ɧɟɮɬɢ ɢ ɝɚɡɚ, ɨɫɟɞɚɟɬ ɧɚ ɞɧɨ ɛɥɨɤɚ ɞɥɹ ɨɬɫɬɨɹ 
ɜɨɞɵ. Ɉɫɜɨɛɨɠɞɟɧɧɚɹ ɧɟɮɬɶ ɩɟɪɟɬɟɤɚɟɬ ɱɟɪɟɡ ɩɟɪɟɝɨɪɨɞɤɭ 7 ɱɟɪɟɡ ɬɪɭɛɭ 8 ɢ 
ɜɵɯɨɞɢɬ ɤ ɡɚɞɧɟɣ ɱɚɫɬɢ ɠɚɪɨɜɨɣ ɬɪɭɛɵ 16. ɇɟɮɬɶ ɬɟɱɟɬ ɜɞɨɥɶ ɠɚɪɨɜɨɣ ɬɪɭɛɵ 
16 ɢ, ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɧɚɝɪɟɜɚɟɬɫɹ ɩɟɪɟɞ ɩɨɫɬɭɩɥɟɧɢɟɦ ɜ ɧɟɮɬɹɧɭɸ ɬɪɭɛɭ 10, 
ɤɨɬɨɪɚɹ ɩɪɨɯɨɞɢɬ ɱɟɪɟɡ ɩɟɪɟɝɨɪɨɞɤɭ 7. 
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Ɉɬɞɟɥɟɧɧɚɹ ɜɨɞɚ, ɤɨɬɨɪɚɹ ɫɨɛɢɪɚɟɬɫɹ ɜ ɫɟɤɰɢɢ ɨɬɫɬɨɹ, ɡɚɩɨɥɧɹɟɬ 
ɪɟɡɟɪɜɭɚɪ ɞɨ ɭɪɨɜɧɹ, ɤɨɧɬɪɨɥɢɪɭɟɦɨɝɨ ɫ ɩɨɦɨɳɶɸ ɪɟɝɭɥɹɬɨɪɚ ɭɪɨɜɧɹ 
ɠɢɞɤɨɫɬɢ 5. Ɋɟɝɭɥɹɬɨɪ ɭɪɨɜɧɹ ɠɢɞɤɨɫɬɢ 5 ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɦɨɬɨɪɧɵɣ ɤɥɚɩɚɧ 
ɞɥɹ ɫɛɪɨɫɚ ɜɨɞɵ ɢɡ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɝɨ ɛɥɨɤɚ 3. ȼɨɞɚ ɨɬɛɢɪɚɟɬɫɹ ɢɡ ɛɥɨɤɚ 
ɬɪɭɛɨɣ 14. Ɋɚɫɩɨɥɨɠɟɧɢɟ ɬɨɱɤɢ ɜɯɨɞɚ ɬɪɭɛɵ ɧɚɯɨɞɢɬɫɹ ɜɛɥɢɡɢ ɞɧɚ ɫɨɫɭɞɚ, ɬɚɤ 
ɱɬɨ ɜɨɞɚ, ɜɵɬɹɝɢɜɚɟɦɚɹ ɟɸ, ɨɬɞɟɥɟɧɚ ɨɬ ɧɟɮɬɢ. 

ȼɨɞɚ, ɤɨɬɨɪɚɹ ɨɬɞɟɥɹɟɬɫɹ ɨɬ ɧɟɮɬɢ ɜ ɱɚɫɬɢ ɧɚɝɪɟɜɚ, ɭɞɚɥɹɟɬɫɹ ɢɡ ɧɢɠɧɟɣ 
ɱɚɫɬɢ ɬɪɭɛɨɣ 9. Ɍɪɭɛɚ 9 ɩɪɨɯɨɞɢɬ ɜɵɲɟ ɨɠɢɞɚɟɦɨɝɨ ɭɪɨɜɧɹ ɧɟɮɬɢ, ɨɛɪɚɡɭɹ 
ɜɨɞɨɫɥɢɜ. Ɂɚɬɟɦ ɬɪɭɛɚ ɩɪɨɯɨɞɢɬ ɱɟɪɟɡ ɩɟɪɟɝɨɪɨɞɤɭ 7 ɢ ɫɥɢɜɚɟɬɫɹ ɜ ɱɚɫɬɶ 
ɨɬɫɬɨɹ. 

ȼɫɟ ɤɨɧɬɪɨɥɥɟɪɵ 5, 12 ɢ 18 ɪɚɫɩɨɥɨɠɟɧɵ ɜ ɨɬɫɟɤɟ ɨɬɫɬɨɹ ɜɨɞɵ, ɱɬɨɛɵ 
ɨɛɟɫɩɟɱɢɬɶ ɭɞɨɛɧɵɣ ɞɥɹ ɩɨɥɶɡɨɜɚɬɟɥɹ ɞɨɫɬɭɩ. 

Ɂɦɟɟɜɢɤ 11 ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɧɚɝɪɟɜɚ ɬɨɩɥɢɜɧɨɝɨ ɝɚɡɚ ɪɚɡɦɟɳɟɧ ɜ ɛɥɨɤɟ 
ɧɚɝɪɟɜɚ ɞɥɹ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɧɚɝɪɟɜɚ ɬɨɩɥɢɜɧɨɝɨ ɝɚɡɚ ɩɟɪɟɞ ɟɝɨ ɩɨɞɚɱɟɣ ɜ 
ɠɚɪɨɜɭɸ ɬɪɭɛɭ 16. ɂɧɞɢɤɚɬɨɪ 19 ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɬɟɪɦɨɫɬɚɬ 20 ɩɪɟɞɭɫɦɨɬɪɟɧɵ 
ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɨɛɟɫɩɟɱɢɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɩɨɞɞɟɪɠɢɜɚɬɶ ɤɨɧɬɪɨɥɢɪɭɟɦɭɸ 
ɬɟɦɩɟɪɚɬɭɪɭ ɢɥɢ ɞɢɚɩɚɡɨɧ ɬɟɦɩɟɪɚɬɭɪ ɠɢɞɤɨɫɬɟɣ. 

ȼɵɯɨɞɵ ɞɥɹ ɫɛɪɨɫɚ ɨɬɞɟɥɟɧɧɨɣ ɜɨɞɵ ɨɛɨɡɧɚɱɟɧɵ 21, 22 ɢ 6, 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 

 

 
 

1 – ɝɚɡɨɜɵɣ ɤɨɥɩɚɤ; 2 – ɬɪɭɛɚ ɜɯɨɞɚ ɷɦɭɥɶɫɢɢ; 3 – ɤɨɪɩɭɫ ɫɟɩɚɪɚɰɢɨɧɧɨɝɨ ɛɥɨɤɚ; 4 – 
ɭɫɩɨɤɚɢɜɚɸɳɚɹ ɩɟɪɟɝɨɪɨɞɤɚ; 5, 12, 18 – ɪɟɝɭɥɹɬɨɪ ɭɪɨɜɧɹ ɠɢɞɤɨɫɬɢ; 6, 21, 22 – ɜɵɯɨɞ 

ɜɨɞɵ; 7 – ɩɟɪɟɝɨɪɨɞɤɚ; 8 – ɬɪɭɛɚ ɞɥɹ ɩɟɪɟɥɢɜɚ ɧɟɮɬɢ; 9 – ɬɪɭɛɚ ɞɥɹ ɩɟɪɟɥɢɜɚ ɜɨɞɵ; 10 – 
ɫɛɨɪɧɢɤ ɧɟɮɬɢ; 11 – ɡɦɟɟɜɢɤ; 13 – ɝɨɪɟɥɤɚ; 14 – ɫɛɨɪɧɢɤ ɜɨɞɵ; 15 – ɪɟɝɭɥɹɬɨɪ 

ɩɪɨɬɢɜɨɞɚɜɥɟɧɢɹ; 16 – ɠɚɪɨɜɚɹ ɬɪɭɛɚ; 17 – ɪɚɦɚ; 19 – ɢɧɞɢɤɚɬɨɪ ɬɟɦɩɟɪɚɬɭɪɵ; 20 – 
ɬɟɪɦɨɫɬɚɬ 

 
Ɋɢɫɭɧɨɤ 6.6 – Ʉɨɦɛɢɧɢɪɨɜɚɧɧɚɹ ɫɟɩɚɪɚɰɢɨɧɧɚɹ ɭɫɬɚɧɨɜɤɚ 
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Ƚɚɡɨɜɵɣ ɤɨɥɩɚɤ 1 ɢ ɫɭɲɢɥɤɚ ɞɥɹ ɝɚɡɚ (ɧɟ ɩɨɤɚɡɚɧɚ) ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ 
ɭɞɚɥɟɧɢɹ ɜɵɞɟɥɢɜɲɢɯɫɹ ɝɚɡɨɜ ɢ ɢɯ ɫɭɲɤɢ. Ɍɚɤɠɟ ɦɨɠɟɬ ɛɵɬɶ ɩɪɟɞɭɫɦɨɬɪɟɧ 
ɪɟɝɭɥɹɬɨɪ ɩɪɨɬɢɜɨɞɚɜɥɟɧɢɹ 15. 
Ⱦɚɧɧɨɟ ɢɡɨɛɪɟɬɟɧɢɟ ɦɨɠɟɬ ɯɪɚɧɢɬɶ ɢ ɨɛɪɚɛɚɬɵɜɚɬɶ ɩɪɢɪɨɞɧɵɣ ɝɚɡ, ɤɨɬɨɪɵɣ 
ɩɨɞɚɟɬɫɹ ɩɨɞ ɜɵɫɨɤɢɦ ɞɚɜɥɟɧɢɟɦ, ɧɚɩɪɢɦɟɪ, 200-300 ɮɭɧɬɨɜ ɧɚ ɤɜɚɞɪɚɬɧɵɣ 
ɞɸɣɦ, ɩɪɢ ɨɞɧɨɜɪɟɦɟɧɧɨɦ ɯɪɚɧɟɧɢɢ ɢ ɨɛɪɚɛɨɬɤɟ ɧɟɮɬɢ ɢ/ɢɥɢ ɜɨɞɵ. 

Ⱥɧɚɥɢɡɢɪɭɹ ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɩɚɬɟɧɬɵ, ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɜ 
ɨɫɧɨɜɧɨɦ ɢɧɠɟɧɟɪɵ ɫɬɪɟɦɹɬɫɹ ɤ ɭɜɟɥɢɱɟɧɢɸ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɢ ɤɚɱɟɫɬɜɚ 
ɫɟɩɚɪɚɰɢɢ ɜ ɚɩɩɚɪɚɬɚɯ ɬɢɩɚ ɇȽȼɊɉ. Ʌɢɲɶ ɨɞɢɧ ɩɚɬɟɧɬ US4926842 
ɪɚɫɫɦɚɬɪɢɜɚɟɬ ɝɨɪɟɥɤɢ ɤɚɤ ɭɡɟɥ, ɧɭɠɞɚɸɳɢɣɫɹ ɜ ɦɨɞɟɪɧɢɡɚɰɢɢ. ȼɜɢɞɭ ɬɨɝɨ, 
ɱɬɨ ɇȽȼɊɉ-1-115-ɉɋ ɢɦɟɟɬ ɤɨɧɫɬɪɭɤɰɢɸ, ɨɛɟɫɩɟɱɢɜɚɸɳɭɸ ɬɪɟɛɭɟɦɭɸ 
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɢ ɤɚɱɟɫɬɜɨ ɫɟɩɚɪɚɰɢɢ ɧɚ ɭɫɬɚɧɨɜɤɟ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ 
ɫɛɪɨɫɚ ɜɨɞɵ ɍɉɋȼ-ɘɝ ɤɨɦɩɚɧɢɢ «Ɋɇ-ȼɚɧɤɨɪ», ɢɦɟɟɬ ɰɟɥɟɫɨɨɛɪɚɡɧɵɦ 
ɪɚɫɫɦɨɬɪɟɬɶ ɦɨɞɟɪɧɢɡɚɰɢɸ ɫɚɦɨɝɨ ɫɥɚɛɨɝɨ ɧɚ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɭɡɥɚ ɚɩɩɚɪɚɬɚ – 
ɧɚɝɪɟɜɚɬɟɥɶɧɭɸ ɱɚɫɬɶ. 

 
7 Ɍɟɯɧɢɱɟɫɤɨɟ ɩɪɟɞɥɨɠɟɧɢɟ 
 
ɉɪɢɦɟɧɹɟɦɵɟ ɜ ɚɩɩɚɪɚɬɟ ɞɢɮɮɭɡɢɨɧɧɵɟ ɝɨɪɟɥɤɢ, ɨɩɢɫɚɧɧɵɟ ɜ ɩɭɧɤɬɟ 

2.2, ɬɪɟɛɭɸɬ ɩɨɜɵɲɟɧɧɨɝɨ ɤɨɷɮɮɢɰɢɟɧɬɚ ɢɡɛɵɬɤɚ ɜɨɡɞɭɯɚ, ɫɨɡɞɚɸɬ ɛɨɥɟɟ 
ɧɢɡɤɢɟ ɬɟɩɥɨɜɵɟ ɧɚɩɪɹɠɟɧɢɹ ɬɨɩɨɱɧɨɝɨ ɨɛɴёɦɚ, ɯɭɞɲɢɟ ɭɫɥɨɜɢɹ ɞɥɹ 
ɞɨɝɨɪɚɧɢɹ ɝɚɡɚ ɜ ɯɜɨɫɬɨɜɨɣ ɱɚɫɬɢ ɮɚɤɟɥɚ, ɢ, ɱɬɨ ɫɚɦɨɟ ɝɥɚɜɧɨɟ, ɨɛɪɚɡɭɸɬ 
ɬɨɱɟɱɧɵɟ ɩɟɪɟɝɪɟɜɵ ɠɚɪɨɜɨɣ ɬɪɭɛɵ ɜ ɦɟɫɬɚɯ ɫɨɩɪɢɤɨɫɧɨɜɟɧɢɹ ɹɡɵɤɚ ɩɥɚɦɟɧɢ 
ɢ ɫɬɟɧɤɢ, ɭɦɟɧɶɲɚɹ ɦɟɠɪɟɦɨɧɬɧɵɣ ɩɟɪɢɨɞ ɠɚɪɨɜɨɣ ɬɪɭɛɵ ɢ ɧɚɞɟɠɧɨɫɬɶ ɜɫɟɣ 
ɧɚɝɪɟɜɚɬɟɥɶɧɨɣ ɫɢɫɬɟɦɵ. ɉɪɨɛɥɟɦɚ ɪɚɡɪɭɲɟɧɢɹ ɫɬɟɧɤɢ ɠɚɪɨɜɨɣ ɬɪɭɛɵ ɨɬ 
ɩɟɪɟɝɪɟɜɚ ɨɩɢɫɚɧɚ ɜ ɝɥɚɜɟ 4. 

ɐɟɥɶɸ ɬɟɯɧɢɱɟɫɤɨɝɨ ɩɪɟɞɥɨɠɟɧɢɹ ɹɜɥɹɟɬɫɹ ɭɜɟɥɢɱɟɧɢɟ ɪɟɫɭɪɫɚ ɪɚɛɨɬɵ 
ɠɚɪɨɜɨɣ ɬɪɭɛɵ, ɩɨɜɵɲɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɨɛɟɫɩɟɱɟɧɢɟ ɷɤɨɥɨɝɢɱɧɨɝɨ 
ɫɝɨɪɚɧɢɹ ɬɨɩɥɢɜɚ ɢ ɭɥɭɱɲɟɧɢɟ ɬɟɪɦɢɱɟɫɤɢɯ ɢ ɚɤɭɫɬɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ 
ɝɨɪɟɥɤɢ ɧɟɮɬɟɝɚɡɨɜɨɞɨɪɚɡɞɟɥɢɬɟɥɹ ɫ ɩɪɹɦɵɦ ɩɨɞɨɝɪɟɜɨɦ. 
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1 – ɮɨɪɫɭɧɤɚ; 2 – ɤɨɪɩɭɫ ɫɦɟɫɢɬɟɥɶɧɨɣ ɤɚɦɟɪɵ; 3 – ɫɦɟɫɢɬɟɥɶɧɚɹ ɜɬɭɥɤɚ; 4 – 
ɢɡɨɥɹɰɢɨɧɧɚɹ ɜɬɭɥɤɚ; 5 – ɭɩɥɨɬɧɟɧɢɟ; 6 – ɡɚɩɚɥɶɧɨɟ ɭɫɬɪɨɣɫɬɜɨ; 7 – ɭɞɟɪɠɢɜɚɸɳɚɹ 

ɜɬɭɥɤɚ; 8 – ɤɨɪɩɭɫ; 9 – ɩɪɭɠɢɧɚ; 10 – ɡɚɩɢɪɚɸɳɢɣ ɷɥɟɦɟɧɬ; 11 – ɤɟɪɚɦɢɱɟɫɤɢɣ ɧɚɫɚɞɨɤ; 12 
– ɠɚɪɨɜɚɹ ɬɪɭɛɚ; 13 – ɨɩɨɪɚ 

 
Ɋɢɫɭɧɨɤ 7.1 – Ȼɟɫɩɥɚɦɟɧɧɚɹ ɢɧɮɪɚɤɪɚɫɧɚɹ ɝɨɪɟɥɤɚ 

 
8 Ɋɚɫɱɟɬɧɚɹ ɱɚɫɬɶ 

 
8.1 Ɋɚɫɱёɬ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɝɨɪɟɥɤɢ 
 
Ɋɚɫɱɟɬ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɛɟɫɩɥɚɦɟɧɧɨɣ ɢɡɥɭɱɚɸɳɟɣ 

ɢɧɠɟɤɰɢɨɧɧɨɣ ɝɨɪɟɥɤɢ ɢɧɮɪɚɤɪɚɫɧɨɝɨ ɢɡɥɭɱɟɧɢɹ ɫɜɨɞɢɬɫɹ ɤ ɨɩɪɟɞɟɥɟɧɢɸ 
ɩɥɨɳɚɞɢ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɮɨɪɫɭɧɤɢ ɢ ɨɫɧɨɜɧɵɯ ɪɚɡɦɟɪɨɜ ɢɧɠɟɤɰɢɨɧɧɨɝɨ 
ɫɦɟɫɢɬɟɥɹ. Ɋɚɫɱɟɬ ɩɪɨɜɟɞɟɦ ɩɨ ɦɟɬɨɞɢɤɟ, ɢɡɥɨɠɟɧɧɨɣ ɜ [20]. Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ 
ɩɪɢɜɟɞɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 8.1. 

 

 
1 – ɪɟɮɥɟɤɬɨɪ; 2 – ɤɚɧɚɥɵ ɜ ɤɟɪɚɦɢɱɟɫɤɨɣ ɧɚɫɚɞɤɟ; 3 – ɧɚɫɚɞɤɚ; 4 – ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɚɹ 

ɤɨɪɨɛɤɚ; 5 – ɢɧɠɟɤɬɨɪ-ɫɦɟɫɢɬɟɥɶ; 6 – ɮɨɪɫɭɧɤɚ 
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Ɋɢɫɭɧɨɤ 8.1 – ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɛɟɫɩɥɚɦɟɧɧɨɣ ɢɡɥɭɱɚɸɳɟɣ ɝɨɪɟɥɤɢ 
 
ɇɚ ɩɟɪɜɨɦ ɷɬɚɩɟ ɨɩɪɟɞɟɥɢɦ ɞɢɚɦɟɬɪ ɮɨɪɫɭɧɤɢ 

 (8.1) 

ɝɞɟ ɮF  - ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɮɨɪɫɭɧɤɢ. Ɉɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ (8.2) 

  (8.2) 

ɝɞɟ .ɧɨɦ ɝQ  - ɧɨɦɢɧɚɥɶɧɵɣ ɪɚɫɯɨɞ ɝɚɡɚ. ɋɨɝɥɚɫɧɨ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ ɝɨɪɟɥɤɢ 
ɇȽȼɊɉ ɩɨ ɬɚɛɥɢɰɟ 3 3

. 1350 10ɧɨɦ ɝQ −=   ɦ3/ɱ; 
       0  - ɭɞɟɥɶɧɵɣ ɜɟɫ ɫɦɟɫɢ ɝɚɡɚ. Ɉɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ (8.3); 
       p  - ɞɚɜɥɟɧɢɟ ɝɚɡɚ ɩɟɪɟɞ ɝɨɪɟɥɤɨɣ. ɋɨɝɥɚɫɧɨ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ ɝɨɪɟɥɤɢ 
ɇȽȼɊɉ ɩɨ ɬɚɛɥɢɰɟ 3 20.26 ɤɝ/ɫɦ 2600 ɦɦ. ɜɨɞ. ɫɬ.p = = ; 

 (8.3) 

ɝɞɟ 1 2,  ,  nV V V  - ɨɛɴɟɦɧɨɟ ɫɨɞɟɪɠɚɧɢɟ 1,2 ɢ n-ɝɨ ɤɨɦɩɨɧɟɧɬɧɨɝɨ ɝɚɡɚ ɜ ɫɦɟɫɢ; 
      1 2,  ,  n    - ɭɞɟɥɶɧɵɣ ɜɟɫ 1, 2 ɢ n-ɝɨ ɤɨɦɩɨɧɟɧɬɧɨɝɨ ɝɚɡɚ ɫɦɟɫɢ. 

ɉɪɢɦɟɦ ɫɥɟɞɭɸɳɢɣ ɫɨɫɬɚɜ ɩɨɩɭɬɧɨɝɨ ɧɟɮɬɹɧɨɝɨ ɝɚɡɚ ɢ ɜɵɩɢɲɟɦ ɢɯ 
ɨɛɴɟɦɧɵɟ ɞɨɥɢ ɫ ɭɞɟɥɶɧɵɦ ɜɟɫɨɦ: 

• Ɇɟɬɚɧ; 
1 66,6%V = , 3

1 0,717 ɤɝ/ɦ = ; 

• ɗɬɚɧ; 2 8,9%V = , 3
2 1,355 ɤɝ/ɦ = ;  

• ɉɪɨɩɚɧ; 3 18,6%V = , 3
3 2,009 ɤɝ/ɦ = ; 

• ɉɟɧɬɚɧ; 
4 1%V = , 3

4 3,454 ɤɝ/ɦ = ; 

• Ȼɭɬɚɧ; 5 4,9%V = , 3
5 2,697 ɤɝ/ɦ = . 

Ɍɨɝɞɚ ɩɨ ɮɨɪɦɭɥɟ (8.3) 

 

ɉɨ ɮɨɪɦɭɥɟ (8.2) 

 

ɉɨ ɮɨɪɦɭɥɟ (8.1) 

 

ɉɪɢɦɟɦ ɞɥɢɧɭ ɤɚɧɚɥɚ ɮɨɪɫɭɧɤɢ 2 2 5,5 11 ɦɦ 10 ɦɦɮ ɮl d=  =  =  . 

ȼɵɱɢɫɥɢɦ ɞɥɢɧɭ ɩɭɬɢ ɫɦɟɲɟɧɢɹ ɬɨɩɥɢɜɧɨɣ ɫɦɟɫɢ ɩɨ ɮɨɪɦɭɥɟ 
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 (8.4) 

ɝɞɟ ɫɦА  - ɩɚɪɚɦɟɬɪ ɫɦɟɲɟɧɢɹ. Ɉɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ (8.5); 
       ɚ  - ɤɨɷɮɮɢɰɢɟɧɬ ɫɬɪɭɤɬɭɪɵ ɜ ɫɬɪɭɟ. Ⱦɚɧɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɢɦɟɪɧɨ 
ɪɚɜɟɧ 0,07ɚ = . 

 (8.5) 

ɝɞɟ 'A  - ɤɨɷɮɮɢɰɢɟɧɬ ɢɧɠɟɤɰɢɢ. Ɉɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ (8.6); 
       c  - ɤɨɷɮɮɢɰɢɟɧɬ ɫɠɚɬɢɹ ɫɬɪɭɢ, ɪɚɜɧɵɣ 0,7; 
       ɋ  - ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɡɥɢɱɢɹ ɩɥɨɬɧɨɫɬɟɣ ɜɨɡɞɭɯɚ ɢ ɝɚɡɚ. Ɍɚɤ ɤɚɤ ɩɥɨɬɧɨɫɬɶ 
ɜɨɡɞɭɯɚ 31,225 ɤɝ/ɦɜɨɡɞ =  , ɬɨ, ɡɧɚɹ ɩɥɨɬɧɨɫɬɶ ɝɚɡɚ ɢɡ ɮɨɪɦɭɥɵ (8.3), ɩɨɥɭɱɢɦ 

0 / 1,138 /1,225 0,929ɜɨɡɞɋ  = = = . 

 (8.6) 

ɝɞɟ   - ɤɨɷɮɮɢɰɢɟɧɬ ɢɡɛɵɬɤɚ ɜɨɡɞɭɯɚ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɛɟɫɩɥɚɦɟɧɧɨɝɨ 
ɫɠɢɝɚɧɢɹ ɝɚɡɚ. ɉɪɢɦɟɦ ɪɚɜɧɵɦ 1,05; 
        TL  - ɬɟɨɪɟɬɢɱɟɫɤɢɣ ɪɚɫɯɨɞ ɜɨɡɞɭɯɚ, ɪɚɜɧɵɣ 10 ɦ3/ ɦ3. 

' 1,05 10 10,5TA L=  =  =  

ɉɨ ɮɨɪɦɭɥɟ (8.5) 

 

ɉɨ ɮɨɪɦɭɥɟ (8.4) 

 

ɉɪɚɤɬɢɱɟɫɤɚɹ ɞɥɢɧɚ ɫɦɟɲɟɧɢɹ ɝɚɡɚ ɫ ɜɨɡɞɭɯɨɦ ɩɨɥɭɱɚɟɬɫɹ ɧɟɫɤɨɥɶɤɨ 
ɦɟɧɶɲɟ ɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

 (8.7) 

Ɉɩɪɟɞɟɥɢɦ ɞɢɚɦɟɬɪ ɩɚɬɪɭɛɤɚ ɞɥɹ ɩɨɞɜɨɞɚ ɜɨɡɞɭɯɚ 

 (8.8) 

ɝɞɟ ɜf  - ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɩɚɬɪɭɛɤɚ ɞɥɹ ɜɨɡɞɭɯɚ. Ɉɩɪɟɞɟɥɢɦ ɩɨ 
ɮɨɪɦɭɥɟ (8.9). 

 (8.9) 

ɝɞɟ v  - ɫɤɨɪɨɫɬɶ ɜɨɡɞɭɯɚ. ɉɪɢɦɟɦ ɪɚɜɧɨɣ 0,5 ɦ/ɫ, ɬɨɝɞɚ 
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ɉɨ ɮɨɪɦɭɥɟ (8.8) 

 

Ⱦɢɚɦɟɬɪ ɝɨɪɥɨɜɢɧɵ ɪɚɜɟɧ 

 (8.10) 

Ⱦɢɚɦɟɬɪ ɞɢɮɮɭɡɨɪɚ ɧɚɣɞɟɦ ɩɨ ɮɨɪɦɭɥɟ 

 (8.11) 

Ⱦɥɢɧɚ ɞɢɮɮɭɡɨɪɚ ɪɚɜɧɚ 

 (8.12) 

ɝɞɟ Д  - ɭɝɨɥ ɪɚɫɤɪɵɬɢɹ ɞɢɮɮɭɡɨɪɚ, ɤɨɬɨɪɵɣ ɩɪɢɦɟɦ ɪɚɜɧɵɦ 5°. Ɍɨɝɞɚ 

 

Ⱦɢɚɦɟɬɪ ɤɨɧɮɭɡɨɪɚ ɧɚɣɞɟɦ ɩɨ ɮɨɪɦɭɥɟ 

 (8.13) 

Ⱦɥɢɧɚ ɤɨɧɮɭɡɨɪɚ ɩɪɢ ɟɝɨ ɭɝɥɟ ɭɫɬɚɧɨɜɤɢ ɜ 25° 

 (8.14) 

ɋɭɦɦɚɪɧɚɹ ɩɥɨɳɚɞɶ ɤɟɪɚɦɢɱɟɫɤɨɣ ɧɚɫɚɞɤɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

 (8.15) 

ɝɞɟ ɧQ  - ɧɢɡɲɚɹ ɬɟɩɥɨɬɚ ɫɝɨɪɚɧɢɹ ɝɚɡɚ. ɉɚɪɚɦɟɬɪ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɜ ɜɵɪɚɠɟɧɢɢ 
(8.24) ɢ ɪɚɜɟɧ 6 3 3 354,79 10  Ⱦɠ/ɦ 13,09 10  ɤɤɚɥ/ɦɧQ =  =  ; 
       ɭq  - ɭɞɟɥɶɧɚɹ ɬɟɩɥɨɜɚɹ ɧɚɝɪɭɡɤɚ ɤɟɪɚɦɢɱɟɫɤɨɣ ɧɚɫɚɞɤɢ. ɉɪɢɦɟɦ ɪɚɜɧɨɣ 

3 210 10  ɤɤɚɥ/(ɦ ɱ)ɭq =   . 

ɉɨɥɭɱɢɦ 

 

ɋɭɦɦɚɪɧɚɹ ɩɥɨɳɚɞɶ ɤɟɪɚɦɢɱɟɫɤɨɣ ɧɚɫɚɞɤɢ ɬɚɤɠɟ ɫɤɥɚɞɵɜɚɟɬɫɹ ɢɡ 
ɩɥɨɳɚɞɢ ɛɨɤɨɜɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɰɢɥɢɧɞɪɢɱɟɫɤɨɣ .ɛɨɤ ɰS  ɢ ɩɨɥɭɫɮɟɪɢɱɟɫɤɨɣ ɫɮS   

ɱɚɫɬɢ ɧɚɫɚɞɤɚ 
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 (8.16) 

ɉɥɨɳɚɞɶ ɩɨɜɟɪɯɧɨɫɬɢ ɩɨɥɭɫɮɟɪɢɱɟɫɤɨɣ ɱɚɫɬɢ ɦɨɠɟɦ ɧɚɣɬɢ ɢɡ 
ɜɵɪɚɠɟɧɢɹ 

 (8.17) 

ɝɞɟ R  - ɪɚɞɢɭɫ ɩɨɥɭɫɮɟɪɵ. ɉɪɢɧɹɜ ɞɢɚɦɟɬɪ ɤɟɪɚɦɢɱɟɫɤɨɝɨ ɧɚɫɚɞɤɚ ɪɚɜɧɵɦ 
400 ɦɦ, ɪɚɞɢɭɫ ɩɨɥɭɫɮɟɪɵ ɛɭɞɟɬ ɪɚɜɟɧ ɩɨɥɨɜɢɧɟ ɷɬɨɝɨ ɡɧɚɱɟɧɢɹ 200 ɦɦR = . 

 
 
Ɍɨɝɞɚ 

 

ɑɬɨɛɵ ɧɚɣɬɢ .ɛɨɤ ɰS , ɜɵɪɚɡɢɦ ɟё ɢɡ ɮɨɪɦɭɥɵ (8.16) 

 (8.18) 

Ɍɚɤ ɤɚɤ ɦɵ ɨɩɪɟɞɟɥɢɥɢɫɶ ɫ ɞɢɚɦɟɬɪɨɦ ɧɚɫɚɞɤɚ (400 ɦɦ), ɨɫɬɚɟɬɫɹ ɧɚɣɬɢ 
ɟɝɨ ɞɥɢɧɭ L . ɋɞɟɥɚɬɶ ɷɬɨ ɦɨɠɧɨ, ɜɵɪɚɡɢɜ ɞɥɢɧɭ ɢɡ ɮɨɪɦɭɥɵ ɩɥɨɳɚɞɢ ɛɨɤɨɜɨɣ 
ɩɨɜɟɪɯɧɨɫɬɢ ɰɢɥɢɧɞɪɚ 

 (8.19) 

ȼɵɪɚɡɢɦ L   

 (8.20) 

ɝɞɟ 0,35 - ɭɱɟɬ ɩɨɪɢɫɬɨɫɬɢ ɤɟɪɚɦɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ, ɪɚɜɧɨɣ 65%. 
ɉɨɥɭɱɟɧɧɵɟ ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ ɭɱɢɬɵɜɚɟɦ ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ 

ɤɨɧɫɬɪɭɤɰɢɢ ɝɨɪɟɥɤɢ, ɩɪɢɜɟɞɟɧɧɨɣ ɧɚ ɫɛɨɪɨɱɧɨɦ ɱɟɪɬɟɠɟ 3-ɝɨ ɥɢɫɬɚ 
ɝɪɚɮɢɱɟɫɤɨɣ ɱɚɫɬɢ ɜ ɫɨɫɬɚɜɟ ɚɩɩɚɪɚɬɚ ɇȽȼɊɉ, ɚ ɬɚɤɠɟ ɧɚ 4-ɦ ɥɢɫɬɟ 
ɞɟɬɚɥɢɪɨɜɤɢ. 

 
8.2 Ɍɟɩɥɨɜɨɣ ɛɚɥɚɧɫ 
 
Ɉɛɳɟɟ ɭɪɚɜɧɟɧɢɟ ɬɟɩɥɨɜɨɝɨ ɛɚɥɚɧɫɚ ɜ ɠɚɪɨɜɨɣ ɬɪɭɛɟ ɢɦɟɟɬ ɜɢɞ [21] 

P lQ Q Q= − ,  (8.21) 

ɝɞɟ Q – ɩɨɫɬɭɩɚɸɳɟɟ ɢɡ ɡɨɧɵ ɝɨɪɟɧɢɹ ɬɟɩɥɨ; 
      QP – ɪɚɫɩɨɥɚɝɚɟɦɨɟ ɬɟɩɥɨ, ɬ.ɟ. ɬɟɩɥɨ, ɫɨɡɞɚɜɚɟɦɨɟ ɝɨɪɟɥɤɨɣ ɩɪɢ ɝɨɪɟɧɢɢ 
ɬɨɩɥɢɜɧɨɣ ɫɦɟɫɢ; 
      Ql – ɬɟɩɥɨɜɵɟ ɩɨɬɟɪɢ. 
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Ɋɚɫɩɨɥɚɝɚɟɦɨɟ ɬɟɩɥɨ 1 ɦ3 ɝɚɡɨɨɛɪɚɡɧɨɝɨ ɬɨɩɥɢɜɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 
ɮɨɪɦɭɥɟ 

d
P i ɬɥQ Q i= + ,  (8.22) 

ɝɞɟ Qi
d – ɧɢɡɲɚɹ ɬɟɩɥɨɬɚ ɫɝɨɪɚɧɢɹ ɪɚɛɨɱɟɣ ɦɚɫɫɵ ɫɭɯɨɝɨ ɝɚɡɨɨɛɪɚɡɧɨɝɨ 

ɬɨɩɥɢɜɚ; 
        iɬɥ – ɮɢɡɢɱɟɫɤɨɟ ɬɟɩɥɨ ɬɨɩɥɢɜɚ. 
 Ɏɢɡɢɱɟɫɤɨɟ ɬɟɩɥɨ ɬɨɩɥɢɜɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

ɬɥ ɬɥ ɬɥi c t=  ,  (8.23) 

ɝɞɟ ɫɬɥ – ɬɟɩɥɨɟɦɤɨɫɬɶ ɪɚɛɨɱɟɝɨ ɬɨɩɥɢɜɚ; 
       tɬɥ – ɬɟɦɩɟɪɚɬɭɪɚ ɪɚɛɨɱɟɝɨ ɬɨɩɥɢɜɚ. 
 ɇɢɡɲɭɸ ɬɟɩɥɨɬɭ ɫɝɨɪɚɧɢɹ ɪɚɛɨɱɟɣ ɦɚɫɫɵ ɬɨɩɥɢɜɚ ɦɨɠɟɦ ɧɚɣɬɢ ɢɡ 
ɫɨɨɬɧɨɲɟɧɢɹ ɨɛɴɟɦɧɵɯ ɞɨɥɟɣ ɢ ɬɟɩɥɨɬɵ ɫɝɨɪɚɧɢɹ ɝɚɡɨɜ, ɜɯɨɞɹɳɢɯ ɜ ɫɨɫɬɚɜ 
ɩɨɩɭɬɧɨɝɨ ɧɟɮɬɹɧɨɝɨ ɝɚɡɚ, ɢɫɩɨɥɶɡɭɸɳɟɝɨɫɹ ɜ ɤɚɱɟɫɬɜɟ ɬɨɩɥɢɜɚ ɝɨɪɟɥɨɤ 
ɧɟɮɬɟɝɚɡɨɜɨɞɨɪɚɡɞɟɥɢɬɟɥɹ 

( )d
i i i m nQ Q V Q V=  +   ,  (8.24) 

ɝɞɟ Qi – ɧɢɡɲɚɹ ɬɟɩɥɨɬɚ ɫɝɨɪɚɧɢɹ i-ɝɨ ɤɨɦɩɨɧɟɧɬɚ ɝɚɡɚ; 
       Vi – ɞɨɥɹ ɨɛɴɟɦɧɨɝɨ ɫɨɞɟɪɠɚɧɢɹ i-ɝɨ ɝɚɡɚ ɜ ɫɦɟɫɢ; 
       m, n – ɩɨɤɚɡɚɬɟɥɢ ɤɨɥɢɱɟɫɬɜɚ ɝɚɡɨɜ, ɜɯɨɞɹɳɢɯ ɜ ɫɨɫɬɚɜ ɫɦɟɫɢ. 
 ɂɡ ɨɬɤɪɵɬɵɯ ɫɩɪɚɜɨɱɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɧɚɯɨɞɢɦ ɫɨɫɬɚɜ ɩɨɩɭɬɧɨɝɨ 
ɧɟɮɬɹɧɨɝɨ ɝɚɡɚ ɢ ɧɢɡɲɭɸ ɬɟɩɥɨɬɭ ɫɝɨɪɚɧɢɹ ɤɚɠɞɨɝɨ ɜɯɨɞɹɳɟɝɨ ɜ ɫɨɫɬɚɜ ɝɚɡɚ 
[21]: 

- Ɇɟɬɚɧ (CH4) - 1 66.6%V =  , 1 3
35.9 

ɆДɠ
Q

ɦ
=  ; 

- ɗɬɚɧ (C2H6) 2 8.9%V =  , 2 3
64.4 

ɆДɠ
Q

ɦ
=  ; 

- ɉɪɨɩɚɧ (C3H8)  3 18.6%V =  , 3 3
93.2 

ɆДɠ
Q

ɦ
=  ; 

- ɉɟɧɬɚɧ (C5H12)  4 1%V =  , 4 3
156.6 

ɆДɠ
Q

ɦ
=  ; 

- Ȼɭɬɚɧ (C4H10)  5 4.9%V =  , 5 3
123.1 

ɆДɠ
Q

ɦ
=  . 

Ɍɨɝɞɚ ɩɨ ɮɨɪɦɭɥɟ (8.24) 

1 1 2 2 3 3 4 4 5 5
d

iQ Q V Q V Q V Q V Q V=  +  +  +  +  =   

6 6 6 635.9 10 0.666 64.4 10 0.089 93.2 10 0.186 156.6 10 0.01=   +   +   +   +  
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6
3

123.1 10 0.049 54.57 
ɆДɠ

ɦ
+   =

 . 

 Ɍɟɩɥɨɟɦɤɨɫɬɶ ɩɨɩɭɬɧɨɝɨ ɧɟɮɬɹɧɨɝɨ ɝɚɡɚ ɦɨɠɟɦ ɨɩɪɟɞɟɥɢɬɶ ɩɨ ɮɨɪɦɭɥɟ, 
ɚɧɚɥɨɝɢɱɧɨɣ (8.24): 

1 1 2 2 3 3 4 4 5 5ɬɥc c V c V c V c V c V=  +  +  +  +  .  (8.25) 

 ɉɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ: 

- Ɇɟɬɚɧ (CH4) - 1 2.2 
ɤДɠɫ
ɤɝ К

=


 ; 

- ɗɬɚɧ (C2H6) - 2 1.6 
ɤДɠɫ
ɤɝ К

=


; 

- ɉɪɨɩɚɧ (C3H8) - 3 1.5 
ɤДɠɫ
ɤɝ К

=


; 

- ɉɟɧɬɚɧ (C5H12) - 4 1.6 
ɤДɠɫ
ɤɝ К

=


 

- Ȼɭɬɚɧ (C4H10) - 5 1.6 
ɤДɠɫ
ɤɝ К

=


. 

 ɉɨ (8.25) ɩɨɥɭɱɢɦ 

1 1 2 2 3 3 4 4 5 5ɬɥc c V c V c V c V c V=  +  +  +  +  =  

3 3 3 3 32.2 10 0.666 1.6 10 0.089 1.5 10 0.186 1.6 10 0.01 1.6 10 0.049=   +   +   +   +   =  

3
2.07 

ɤДɠ
ɦ К

=


 . 

ɉɪɢɧɹɜ ɧɚɱɚɥɶɧɭɸ ɬɟɦɩɟɪɚɬɭɪɭ ɬɨɩɥɢɜɚ tɬɥ = 20 °C, ɢ ɩɨɞɫɬɚɜɢɜ 
ɧɚɣɞɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (8.23), ɩɨɥɭɱɢɦ 

3
3

2.07 10 (20 273) 607 ɬɥ ɬɥ ɬɥ
ɤДɠ

i c t
ɦ

=  =   + = . 

 ɂɡ (8.22) 

6 3
3

54.57 10 607 10 55.18 d
P i ɬɥ

ɆДɠ
Q Q i

ɦ
= + =  +  = . 

ȼɟɥɢɱɢɧɚ Ql ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨɬɟɪɹɦɢ ɫ ɭɯɨɞɹɳɢɦɢ ɝɚɡɚɦɢ ɢ ɦɨɠɟɬ ɛɵɬɶ 
ɪɚɫɫɱɢɬɚɧɚ ɤɚɤ 
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( ( ) ) (100% )l ɭɯ ɜɨɡɞ ɯɧQ I I Q = − −   − ,  (8.26) 

ɝɞɟ ɭɯI - ɷɧɬɚɥɶɩɢɹ ɭɯɨɞɹɳɢɯ ɝɚɡɨɜ; 
         - ɤɨɷɮɮɢɰɢɟɧɬ ɢɡɛɵɬɤɚ ɜɨɡɞɭɯɚ. ɉɪɢɧɢɦɚɟɬɫɹ ɜ ɞɢɚɩɚɡɨɧɟ 1.1÷1.3.     
ɍɫɥɨɜɧɨ ɩɪɢɦɟɦ 1.1 = ; 
        - ɤɨɷɮɮɢɰɢɟɧɬ, ɪɚɜɧɵɣ ɨɬɧɨɲɟɧɢɸ ɤɨɥɢɱɟɫɬɜɚ ɜɨɡɞɭɯɚ ɧɚ ɜɯɨɞɟ ɜ 
ɫɦɟɫɢɬɟɥɶɧɭɸ ɤɚɦɟɪɭ ɤ ɬɟɨɪɟɬɢɱɟɫɤɢ ɧɟɨɛɯɨɞɢɦɨɦɭ. ɉɪɢɦɟɦ 1 = ; 
      ɜɨɡɞI  - ɷɧɬɚɥɶɩɢɹ ɩɨɞɚɜɚɟɦɨɝɨ ɧɚ ɝɨɪɟɥɤɭ ɜɨɡɞɭɯɚ; 
      ɯɧQ  - ɩɨɬɟɪɢ ɬɟɩɥɚ ɨɬ ɯɢɦɢɱɟɫɤɨɣ ɧɟɩɨɥɧɨɬɵ ɫɝɨɪɚɧɢɹ, ɨɛɭɫɥɨɜɥɟɧɧɵɟ 
ɫɭɦɦɚɪɧɨɣ ɬɟɩɥɨɬɨɣ ɫɝɨɪɚɧɢɹ ɩɪɨɞɭɤɬɨɜ ɧɟɩɨɥɧɨɝɨ ɝɨɪɟɧɢɹ, ɨɫɬɚɸɳɢɯɫɹ ɜ 
ɭɯɨɞɹɳɢɯ ɝɚɡɚɯ. Ɉɩɪɟɞɟɥɹɸɬɫɹ ɩɨ [21] ɢ ɞɥɹ ɝɚɡɚ ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɞɢɚɩɚɡɨɧɟ 
0.05÷0,07%. Ɂɚɞɚɟɦɫɹ 0.05%ɯɧQ = . 
 ɗɧɬɚɥɶɩɢɹ ɭɯɨɞɹɳɢɯ ɝɚɡɨɜ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ ɫɭɦɦɚ ɞɨɥɟɣ ɨɛɴɟɦɧɨɝɨ 
ɫɨɞɟɪɠɚɧɢɹ ɩɪɨɞɭɤɬɨɜ ɝɨɪɟɧɢɹ ɜ ɞɵɦɨɜɵɯ ɝɚɡɚɯ ɫ ɭɱɟɬɨɦ ɢɯ ɬɟɩɥɨɟɦɤɨɫɬɢ 

( ( ))
i n

ɩɫ ɩɫ
ɭɯ i v m v ɬɥI V ɫ V ɫ t=  +    ,  (8.27) 

ɝɞɟ ɩɫ
iV  - ɨɛɴɟɦ i-ɝɨ ɩɪɨɞɭɤɬɚ ɫɝɨɪɚɧɢɹ ɜ ɞɵɦɨɜɨɦ ɝɚɡɟ; 

       
ivɫ  - ɫɪɟɞɧɹɹ ɨɛɴɟɦɧɚɹ ɬɟɩɥɨɟɦɤɨɫɬɶ i-ɝɨ ɩɪɨɞɭɤɬɚ ɫɝɨɪɚɧɢɹ; 

       m, n – ɩɨɤɚɡɚɬɟɥɢ ɤɨɥɢɱɟɫɬɜɚ ɩɪɨɞɭɤɬɨɜ ɫɝɨɪɚɧɢɹ, ɜɯɨɞɹɳɢɯ ɜ ɫɨɫɬɚɜ 
ɞɵɦɨɜɨɝɨ ɝɚɡɚ; 
       ɬɥt  - ɧɚɱɚɥɶɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɬɨɩɥɢɜɚ. ɉɪɢɧɢɦɚɟɬɫɹ 20 ɬɥt ɋ=  . 
 ɉɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ [22] ɦɨɠɟɦ ɨɩɪɟɞɟɥɢɬɶ ɩɪɢɛɥɢɡɢɬɟɥɶɧɵɣ 
ɫɨɫɬɚɜ ɞɵɦɨɜɵɯ ɝɚɡɨɜ, ɨɛɪɚɡɭɸɳɢɯɫɹ ɩɪɢ ɝɨɪɟɧɢɢ, ɢɯ ɞɨɥɸ ɨɛɴɟɦɧɨɝɨ 
ɫɨɞɟɪɠɚɧɢɹ ɢ ɫɪɟɞɧɸɸ ɨɛɴɟɦɧɭɸ ɬɟɩɥɨɟɦɤɨɫɬɶ: 

 - Ⱥɡɨɬ (N2) - 1 80%ɩɫV =  , 
1 3

1.3 v

ɤДɠɫ
ɦ К

=


; 

 - ɍɝɥɟɤɢɫɥɵɣ ɝɚɡ (ɋɈ2) - 2 13%ɩɫV =  , 
2 3

1.6 v

ɤДɠɫ
ɦ К

=


; 

 - Ʉɢɫɥɨɪɨɞ (Ɉ2) - 3 7%ɩɫV =  , 
3 3

1.3 v

ɤДɠɫ
ɦ К

=


; 

 Ɍɨɝɞɚ ɩɨ ɮɨɪɦɭɥɟ (8.27) 

1 2 3

3 3
1 2 3( ) (0.8 1.3 10 0.13 1.6 10ɩɫ ɩɫ ɩɫ

ɭɯ v v v ɬɥI V ɫ V ɫ V ɫ t=  +  +   =   +   +  

3
3

0.07 1.3 10 ) (20 273) 392.5 
ɤДɠ

ɦ
+    + =   

 ɗɧɬɚɥɶɩɢɹ ɩɨɞɚɜɚɟɦɨɝɨ ɜɨɡɞɭɯɚ ɜɵɱɢɫɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

ɜɨɡɞ ɜɨɡɞ ɜɨɡɞI t ɫ=   ,  (8.28) 
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ɝɞɟ ɜɨɡɞt  - ɬɟɦɩɟɪɚɬɭɪɚ ɩɨɞɚɜɚɟɦɨɝɨ ɜɨɡɞɭɯɚ. ɉɪɢɦɟɦ 20 ɜɨɡɞt ɋ=  ; 
       ɜɨɡɞɫ  - ɬɟɩɥɨɟɦɤɨɫɬɶ ɩɨɞɚɜɚɟɦɨɝɨ ɜɨɡɞɭɯɚ. ɉɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ 

3
1.3 ɜɨɡɞ

ɤДɠɫ
ɦ ɋ

=


. 

 Ɍɨɝɞɚ ɷɧɬɚɥɶɩɢɹ ɜɨɡɞɭɯɚ 

3
3

1.1 20 1.3 10 1.53 ɜɨɡɞ ɜɨɡɞ ɜɨɡɞ
ɤДɠ

I t ɫ
ɦ

=   =    = . 

 ɉɨɞɫɬɚɜɢɜ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (8.26), ɧɚɣɞɟɦ ɬɟɩɥɨɜɵɟ ɩɨɬɟɪɢ 

( ( ) ) (100% )l ɭɯ ɜɨɡɞ ɯɧQ I I Q = − −   − =  

3 2
3

100 0,05
392.5 10 (1.1 1) 1.53 10 ( ) 392.18 

100 100

ɤДɠ
ɦ

=  − −    − = . 

 Ɍɨɝɞɚ ɩɨ (8.21) ɬɟɩɥɨ ɧɚɝɪɟɜɚ ɫɨɫɬɚɜɢɬ 

6 3
3

55.18 10 392.18 10 54.79 .P l

ɆДɠ
Q Q Q

ɦ
= − =  −  =  

8.3 Ɍɟɦɩɟɪɚɬɭɪɚ ɝɨɪɟɧɢɹ 
 
ɉɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɬɟɨɪɟɬɢɱɟɫɤɨɣ ɬɟɦɩɟɪɚɬɭɪɵ ɝɨɪɟɧɢɹ ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ, 

ɱɬɨ ɜɫɹ ɜɵɞɟɥɢɜɲɚɹɫɹ ɬɟɩɥɨɬɚ ɫɨɨɛɳɚɟɬɫɹ ɩɪɨɞɭɤɬɚɦ ɝɨɪɟɧɢɹ. Ɍɟɦɩɟɪɚɬɭɪɚ, 
ɞɨ ɤɨɬɨɪɨɣ ɧɚɝɪɟɜɚɸɬɫɹ ɩɪɨɞɭɤɬɵ ɫɝɨɪɚɧɢɹ, ɡɚɜɢɫɢɬ ɨɬ ɤɨɥɢɱɟɫɬɜɚ 
ɫɨɨɛɳɚɟɦɨɣ ɢɦ ɬɟɩɥɨɬɵ, ɫɨɫɬɚɜɚ ɢ ɤɨɥɢɱɟɫɬɜɚ ɩɪɨɞɭɤɬɨɜ ɫɝɨɪɚɧɢɹ ɢ ɢɯ 
ɭɞɟɥɶɧɨɣ ɬɟɩɥɨɟɦɤɨɫɬɢ: 

i iɩɫ ɩɫ

Q
T

V ɫ
=


  (8.29) 

ɝɞɟ 
iɩɫV  - ɨɛɴɟɦ i-ɝɨ ɩɪɨɞɭɤɬɚ ɫɝɨɪɚɧɢɹ ɬɨɩɥɢɜɚ; 

       
iɩɫɫ  - ɭɞɟɥɶɧɚɹ ɬɟɩɥɨɟɦɤɨɫɬɶ i-ɝɨ ɩɪɨɞɭɤɬɚ ɫɝɨɪɚɧɢɹ. 

 ɉɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ [22] ɦɨɠɟɦ ɭɡɧɚɬɶ ɫɨɫɬɚɜ ɢ ɤɨɥɢɱɟɫɬɜɨ 
ɩɪɨɞɭɤɬɨɜ ɫɝɨɪɚɧɢɹ ɩɹɬɢ ɝɚɡɨɜ, ɜɯɨɞɹɳɢɯ ɜ ɫɨɫɬɚɜ ɧɟɮɬɹɧɨɝɨ ɩɨɩɭɬɧɨɝɨ ɝɚɡɚ 
(ɬɚɛɥɢɰɚ 4). 
 
Ɍɚɛɥɢɰɚ 4 - Ɉɛɴɟɦ ɩɪɨɞɭɤɬɨɜ ɫɝɨɪɚɧɢɹ ɝɚɡɨɜ 

Ƚɚɡ 
ɉɪɨɞɭɤɬɵ ɫɝɨɪɚɧɢɹ, ɦ3 

Ⱦɢɨɤɫɢɞ ɭɝɥɟɪɨɞɚ ȼɨɞɹɧɨɣ ɩɚɪ Ⱥɡɨɬ ȼɫɟɝɨ 
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Ɇɟɬɚɧ CH4 2,0 3,0 8,52 13,52 

ɗɬɚɧ C2H6 3,0 4,0 14,16 21,16 

ɉɪɨɩɚɧ C3H8 4,0 5,0 19,80 28,80 

Ȼɭɬɚɧ C4H10 5,0 6,0 25,44 36,44 

ɉɟɧɬɚɧ C5H12 6,0 7,0 31,08 44,08 
 Ɍɚɤɠɟ ɡɧɚɟɦ ɭɞɟɥɶɧɵɟ ɬɟɩɥɨɟɦɤɨɫɬɢ ɝɚɡɨɜ: 

 - Ⱦɢɨɤɫɢɞ ɭɝɥɟɪɨɞɚ (ɋɈ2) 
3

3
1.7 10  I

Дɠ
c

ɦ К
= 


 ; 

 - ȼɨɞɹɧɨɣ ɩɚɪ (ɇ2Ɉ) 3
3

1.7 10  II

Дɠ
c

ɦ К
= 


 ; 

 - Ⱥɡɨɬ (N2) 
3

3
1.3 10  III

Дɠ
c

ɦ К
= 


 . 

 Ɍɨɝɞɚ ɫɨɫɬɚɜɢɦ ɭɪɚɜɧɟɧɢɹ ɩɨɥɧɨɝɨ ɨɛɴɟɦɚ ɤɚɠɞɨɝɨ ɢɡ ɬɪёɯ ɩɪɨɞɭɤɬɨɜ 
ɫɝɨɪɚɧɢɹ ɨɬ ɩɹɬɢ ɫɨɫɬɚɜɥɹɸɳɢɯ ɩɨɩɭɬɧɨɝɨ ɧɟɮɬɹɧɨɝɨ ɝɚɡɚ ɫ ɭɱɟɬɨɦ ɢɯ 
ɨɛɴɟɦɧɵɯ ɞɨɥɟɣ: 
 Ⱦɢɨɤɫɢɞ ɭɝɥɟɪɨɞɚ 

3 3(2 66.6% 3 8.9% 4 18.6% 6 1% 5 4.9%) ɦ 2.65 ɦIV =  +  +  +  +  =   (8.30) 

 ȼɨɞɹɧɨɣ ɩɚɪ 

3 3(3 66.6% 4 8.9% 5 18.6% 7 1% 6 4.9%) ɦ 3.65 ɦIIV =  +  +  +  +  =   (8.31) 

 Ⱥɡɨɬ 

(8.52 66.6% 14.16 8.9% 19.8 18.6% 31.1 1%IIIV =  +  +  +  +    

3 325.44 4.9%) ɦ 12.17 ɦ+  =   (8.32) 

 Ɍɨɝɞɚ ɩɨ ɮɨɪɦɭɥɟ (8.29) ɨɩɪɟɞɟɥɢɦ ɬɟɦɩɟɪɚɬɭɪɭ ɝɨɪɟɧɢɹ ɝɚɡɚ 

i iɩɫ ɩɫ I I II II III III

Q Q
T

V ɫ V c V c V c
= = =

  +  + 

  

6

3 3 3

54.79 10
2065 Ʉ 1792 ɋ

2.65 1.7 10 3.65 1.7 10 12.17 1.3 10


= = = 

  +   +    

8.4 Ɍɟɩɥɨɜɨɟ ɪɚɫɲɢɪɟɧɢɟ 
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ɉɪɢ ɜɵɫɨɤɢɯ ɬɟɦɩɟɪɚɬɭɪɚɯ ɬɜɟɪɞɵɟ ɬɟɥɚ ɩɨɞɜɟɪɝɚɸɬɫɹ ɬɟɩɥɨɜɨɦɭ 
ɪɚɫɲɢɪɟɧɢɸ. Ɋɚɫɲɢɪɟɧɢɟ ɩɨɞ ɜɨɡɞɟɣɫɬɜɢɟɦ ɬɟɦɩɟɪɚɬɭɪɵ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ 
ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɥɢɧɟɣɧɨɝɨ ɬɟɪɦɢɱɟɫɤɨɝɨ ɪɚɫɲɢɪɟɧɢɹ α. ɉɪɢ ɡɧɚɱɢɬɟɥɶɧɨɣ 
ɪɚɡɧɢɰɟ ɤɨɷɮɮɢɰɢɟɧɬɨɜ α ɞɜɭɯ ɫɨɟɞɢɧɟɧɧɵɯ ɞɟɬɚɥɟɣ ɦɨɝɭɬ ɢɦɟɬɶ ɦɟɫɬɨ 
ɧɚɩɪɹɠɟɧɢɹ ɜ ɦɚɬɟɪɢɚɥɟ ɡɚ ɫɱɟɬ ɫɢɥɵ, ɞɟɣɫɬɜɭɸɳɟɣ ɫɨ ɫɬɨɪɨɧɵ ɞɟɬɚɥɢ, 
ɢɦɟɸɳɟɣ ɦɟɧɶɲɢɣ ɢɥɢ ɛɨɥɶɲɢɣ ɤɨɷɮɮɢɰɢɟɧɬ α.  
 

 
 

Ɋɢɫɭɧɨɤ 8.1 – Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ 
 

ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɨɩɪɟɞɟɥɢɦ ɞɢɚɦɟɬɪɚɥɶɧɵɟ ɪɚɡɦɟɪɵ ɞɥɹ ɤɟɪɚɦɢɱɟɫɤɨɝɨ 
ɧɚɫɚɞɤɚ ɝɨɪɟɥɤɢ ɢ ɞɥɹ ɫɨɟɞɢɧɟɧɧɨɣ ɫ ɧɟɣ ɫɬɚɥɶɧɨɣ ɜɬɭɥɤɢ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 
ɝɨɪɟɧɢɹ Ɍ ɩɨ ɮɨɪɦɭɥɟ 

0 0(1 ( ))D D T T=  +  −   (8.33) 

ɝɞɟ D - ɞɢɚɦɟɬɪ ɞɟɬɚɥɢ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ Ɍ; 
      

0D  - ɞɢɚɦɟɬɪ ɞɟɬɚɥɢ ɩɪɢ ɧɚɱɚɥɶɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ Ɍ0; 

ɉɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɨɩɪɟɞɟɥɹɟɦ ɤɨɷɮɮɢɰɢɟɧɬ ɥɢɧɟɣɧɨɝɨ 
ɬɟɪɦɢɱɟɫɤɨɝɨ ɪɚɫɲɢɪɟɧɢɹ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 2000 Ʉ ɞɥɹ ɤɟɪɚɦɢɱɟɫɤɨɝɨ 
ɦɚɬɟɪɢɚɥɚ, ɢɫɩɨɥɶɡɭɸɳɟɝɨɫɹ ɞɥɹ ɢɡɝɨɬɨɜɥɟɧɢɹ ɧɚɫɚɞɤɚ ɝɨɪɟɥɤɢ – ɨɤɫɢɞɚ 
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ɚɥɸɦɢɧɢɹ Al 2O3: 
2 3

6 110.85 10  KAl O − −=  . Ɍɨɝɞɚ ɡɧɚɹ ɞɢɚɦɟɬɪ ɧɚɫɚɞɤɚ ɩɪɢ 
ɧɚɱɚɥɶɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ 

0 400 ɦɦd = , ɩɨɥɭɱɢɦ 

2 3

6
0 0(1 ( )) 400 (1 10.85 10 (1792 20 273)) 408.9 ɦɦAl Od d T T −=  +  − =  +   − + =

 

 ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ ɞɥɹ ɫɬɚɥɶɧɨɣ ɜɬɭɥɤɢ ɢɡ ɠɚɪɨɩɪɨɱɧɨɣ ɫɬɚɥɢ ɏɇ70ɘ ɫ 
ɬɟɦ ɠɟ ɜɧɭɬɪɟɧɧɢɦ ɞɢɚɦɟɬɪɨɦ 

0 0 400 ɦɦD d= =  ɢ ɤɨɷɮɮɢɰɢɟɧɬɨɦ 
ɬɟɪɦɢɱɟɫɤɨɝɨ ɪɚɫɲɢɪɟɧɢɹ 6 1

70 16.8 10  Kɏɇ ɘ − −=   ɩɨɥɭɱɢɦ 

6
0 70 0(1 ( )) 400 (1 16.8 10 (1792 20 273)) 413.7 ɦɦɏɇ ɘD D T T −=  +  − =  +   − + =  

 Ɋɚɞɢɚɥɶɧɵɣ ɡɚɡɨɪ ɩɪɢ ɧɚɝɪɟɜɟ ɫɨɫɬɚɜɢɬ 

408.9 413.7
2.4 ɦɦ

2 2

D d− −
 = = =   (8.34) 

8.5 ɉɪɨɱɧɨɫɬɧɨɣ ɪɚɫɱɟɬ 
 
ȼɜɢɞɭ ɬɨɝɨ, ɱɬɨ ɞɟɬɚɥɢ ɚɩɩɚɪɚɬɚ ɜɨ ɜɪɟɦɹ ɪɚɛɨɬɵ ɢɫɩɵɬɵɜɚɸɬ ɤɚɤ 

ɧɚɩɪɹɠɟɧɢɹ ɨɬ ɞɚɜɥɟɧɢɹ ɫɝɨɪɚɧɢɹ ɝɚɡɚ, ɬɚɤ ɢ ɬɟɦɩɟɪɚɬɭɪɧɵɟ ɧɚɩɪɹɠɟɧɢɹ, 
ɢɦɟɟɬɫɹ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɜ ɩɪɨɱɧɨɫɬɧɨɦ ɪɚɫɱɟɬɟ ɤɨɧɫɬɪɭɤɰɢɢ ɧɚɝɪɭɠɟɧɧɵɯ 
ɞɟɬɚɥɟɣ ɫ ɰɟɥɶɸ ɩɨɞɬɜɟɪɠɞɟɧɢɹ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɦɨɞɟɪɧɢɡɢɪɨɜɚɧɧɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ. Ⱦɥɹ ɩɪɨɱɧɨɫɬɧɨɝɨ ɚɧɚɥɢɡɚ ɛɵɥɚ ɜɵɛɪɚɧɚ ɠɚɪɨɜɚɹ ɬɪɭɛɚ, ɤɚɤ 
ɟɞɢɧɢɰɚ, ɧɚɢɛɨɥɟɟ ɩɨɞɜɟɪɝɚɸɳɚɹɫɹ ɧɚɝɪɭɡɤɚɦ ɩɪɢ ɪɚɛɨɬɟ. 

 

 
 

Ɋɢɫɭɧɨɤ 8.2 – Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɤ ɩɪɨɱɧɨɫɬɧɨɦɭ ɪɚɫɱɟɬɭ 
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ɋɨɝɥɚɫɧɨ ɜɬɨɪɨɣ ɬɟɨɪɢɢ ɩɪɨɱɧɨɫɬɢ 

1 2

[ ]
,эɤɜ n

   = −     (8.35) 

ɝɞɟ 1 2,     - ɝɥɚɜɧɵɟ ɧɚɩɪɹɠɟɧɢɹ. ɇɚɣɞɟɦ ɩɨ ɮɨɪɦɭɥɟ (8.36); 
         - ɤɨɷɮɮɢɰɢɟɧɬ ɉɭɚɫɫɨɧɚ. Ⱦɥɹ ɫɬɚɥɢ ɩɪɢɦɟɦ ɪɚɜɧɵɦ 0,25; 
       [ ]  - ɞɨɩɭɫɤɚɟɦɵɟ ɧɚɩɪɹɠɟɧɢɹ ɦɚɬɟɪɢɚɥɚ. ɉɪɢɦɟɦ ɪɚɜɧɵɦɢ ɩɪɟɞɟɥɭ 
ɬɟɤɭɱɟɫɬɢ ɦɚɬɟɪɢɚɥɚ. Ɍɚɤ ɤɚɤ ɠɚɪɨɜɚɹ ɬɪɭɛɚ ɜɵɩɨɥɧɟɧɚ ɢɡ ɫɬɚɥɢ 09Ƚ2ɋ, 
ɩɪɟɞɟɥ ɬɟɤɭɱɟɫɬɢ ɤɨɬɨɪɨɣ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 500 ℃ ɪɚɜɟɧ 180 Ɇɉɚ, ɬɨ 
[ ] 180 Ɇɉɚ = ; 
        n  - ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ ɩɪɨɱɧɨɫɬɢ. ɉɪɢɦɟɦ ɪɚɜɧɵɦ 1,5. 

2
1,2

1
( ) ,

2ɝɥ x z   =   −   (8.36) 

ɝɞɟ ɝɥ  - ɝɥɚɜɧɵɟ ɧɚɩɪɹɠɟɧɢɹ, ɤɨɬɨɪɵɟ ɦɨɠɟɦ ɨɩɪɟɞɟɥɢɬɶ ɩɨ ɮɨɪɦɭɥɟ (8.37); 
       ,  x z   - ɧɨɪɦɚɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɢ ɧɚɩɪɹɠɟɧɢɹ ɨɬ ɩɪɨɞɨɥɶɧɨɝɨ ɭɫɢɥɢɹ ɜ 
ɠɚɪɨɜɨɣ ɬɪɭɛɟ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. Ⱦɚɧɧɵɟ ɡɧɚɱɟɧɢɹ ɜɵɱɢɫɥɢɦ ɩɨ ɮɨɪɦɭɥɚɦ 
(8.38) ɢ (8.39). 

.
2

x z
ɝɥ

  +
=   (8.37) 

2 1( ),x tE t t  =    −   (8.38) 

ɝɞɟ E  - ɦɨɞɭɥɶ ɭɩɪɭɝɨɫɬɢ. Ⱦɥɹ ɫɬɚɥɢ ɪɚɜɟɧ 200000 Ɇɉɚ; 
       t  - ɤɨɷɮɮɢɰɢɟɧɬ ɥɢɧɟɣɧɨɝɨ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɪɚɫɲɢɪɟɧɢɹ. ɉɨ ɫɩɪɚɜɨɱɧɵɦ 
ɞɚɧɧɵɦ ɡɧɚɟɦ, ɱɬɨ ɞɥɹ ɫɬɚɥɢ 09Ƚ2ɋ ɞɚɧɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɢ 500 ℃ ɪɚɜɟɧ 

6 113,8 10  ɋ− −  ; 
       1 2,  t t  - ɧɚɱɚɥɶɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɢ ɬɟɦɩɟɪɚɬɭɪɚ ɫɬɟɧɤɢ ɬɪɭɛɵ ɩɪɢ ɝɨɪɟɧɢɢ. 
ɋɨɝɥɚɫɧɨ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ ɇȽȼɊɉ ɜ ɬɚɛɥɢɰɟ 2, ɩɪɢɦɟɦ 1 20 t C=   ɤɚɤ 
ɫɪɟɞɧɸɸ ɜɟɥɢɱɢɧɭ, ɚ 2 500 t C=   ɤɚɤ ɜɩɨɥɧɟ ɜɟɪɨɹɬɧɭɸ ɩɪɢ ɪɚɛɨɬɟ ɝɨɪɟɥɤɢ. 

,z

p R
 


=


  (8.39) 

ɝɞɟ p  - ɞɚɜɥɟɧɢɟ ɜɧɭɬɪɢ ɠɚɪɨɜɨɣ ɬɪɭɛɵ. Ɉɩɪɟɞɟɥɢɦ ɤɚɤ ɞɚɜɥɟɧɢɟ ɨɬ ɫɝɨɪɚɧɢɹ 
ɬɨɩɥɢɜɧɨɣ ɫɦɟɫɢ ɩɨ ɮɨɪɦɭɥɟ (8.40); 
      R  - ɫɪɟɞɧɢɣ ɪɚɞɢɭɫ ɠɚɪɨɜɨɣ ɬɪɭɛɵ. ɉɨ ɩɪɢɜɟɞɟɧɧɨɦɭ ɧɚ 3 ɥɢɫɬɟ 
ɝɪɚɮɢɱɟɫɤɨɣ ɱɚɫɬɢ ɱɟɪɬɟɠɭ ɨɛɳɟɝɨ ɜɢɞɚ ɡɧɚɟɦ, ɱɬɨ ɞɢɚɦɟɬɪ ɠɚɪɨɜɨɣ ɬɪɭɛɵ 
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720 ɦɦ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɫ ɭɱɟɬɨɦ ɬɨɥɳɢɧɵ ɫɬɟɧɤɢ ɬɪɭɛɵ 10 ɦɦ = , 
720 10

355 ɦɦ
2 2

R = − = ; 

        - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɫɜɚɪɧɵɟ ɫɨɟɞɢɧɟɧɢɹ ɠɚɪɨɜɨɣ ɬɪɭɛɵ. 

(1 ) ,
1

ɜɥ
H

T

V
p p T

V



=  +  

+ 
  (8.40) 

ɝɞɟ Hp  - ɧɚɱɚɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɜ ɫɢɫɬɟɦɟ. ɋɨɝɥɚɫɧɨ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ ɚɩɩɚɪɚɬɚ 
ɇȽȼɊɉ ɩɨ ɬɚɛɥɢɰɟ 2 ɩɪɢɦɟɦ 0,7 ɆɉɚHp = ; 
         - ɤɨɷɮɮɢɰɢɟɧɬ ɨɛɴɟɦɧɨɝɨ ɪɚɫɲɢɪɟɧɢɹ ɝɚɡɨɜ. Ɋɚɜɟɧ ɤɨɷɮɮɢɰɢɟɧɬɭ 

ɞɚɜɥɟɧɢɹ 
1

273,15 Ʉ
 = ; 

       Ɍ  - ɬɟɦɩɟɪɚɬɭɪɚ ɝɨɪɟɧɢɹ. ɂɡ ɜɵɪɚɠɟɧɢɹ (8.29) ɡɧɚɟɦ, ɱɬɨ 2065 Ɍ К= ; 
       ɜɥV  - ɨɛɴɟɦ ɜɥɚɠɧɵɯ ɩɪɨɞɭɤɬɨɜ ɫɝɨɪɚɧɢɹ ɧɚ 1 ɦ3 ɬɨɩɥɢɜɧɨɝɨ ɝɚɡɚ. Ɍɚɤ ɤɚɤ 
ɜ ɜɵɪɚɠɟɧɢɢ (8.31) ɛɵɥɨ ɨɩɪɟɞɟɥɟɧɨ, ɱɬɨ ɩɪɢ ɫɝɨɪɚɧɢɢ ɬɨɩɥɢɜɧɨɣ ɫɦɟɫɢ 
ɜɵɞɟɥɹɟɬɫɹ 3,65 ɦ3 ɜɨɞɹɧɨɝɨ ɩɚɪɚ, ɩɪɢɧɢɦɚɟɦ 33,65 ɦɜɥV = ; 
         - ɤɨɷɮɮɢɰɢɟɧɬ ɢɡɛɵɬɤɚ ɜɨɡɞɭɯɚ. ɉɪɢɧɢɦɚɟɦ ɪɚɜɧɵɦ ɡɧɚɱɟɧɢɸ, 
ɢɫɩɨɥɶɡɭɟɦɨɦɭ ɜ ɜɵɪɚɠɟɧɢɢ (8.6) 1,05 = ; 
       TV  - ɬɟɨɪɟɬɢɱɟɫɤɢɣ ɪɚɫɯɨɞ ɜɨɡɞɭɯɚ. ɉɪɢɦɟɦ ɪɚɜɧɵɦ ɡɧɚɱɟɧɢɸ, 

ɢɫɩɨɥɶɡɭɟɦɨɦɭ ɜ ɜɵɪɚɠɟɧɢɢ (8.6) 
3

3

ɦ
10 

ɦTV = . 

ɉɨ (8.40) 

6 1 3,65
(1 ) 0,7 10 (1 2065) 1,9 Ɇɉɚ

1 273,15 1 1,05 10
ɜɥ

H

T

V
p p T

V



=  +   =   +   =

+  + 
ɉɨ (8.39) 

61,9 10 0,355
71,1 Ɇɉɚ

0,01 0,95z

p R
 
  

= = =
 

 

ɉɨ (8.38) 

9 6
2 1( ) 0,25 200 10 13,8 10 (500 20) 1,2 Ɇɉɚx tE t t   −=    − =      − =   

ɉɨ (8.37) 

6(1,2 71,1) 10
36,1 Ɇɉɚ

2 2
x z

ɝɥ
  + + 

= = =   

ɉɨ (8.36) 
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2 6 6 6 2
1

1 1
( ) 36,1 10 (1,2 10 71,1 10 ) 71,1 Ɇɉɚ

2 2ɝɥ x z   = +  − =  +   −  =  

2 6 6 6 2
2

1 1
( ) 36,1 10 (1,2 10 71,1 10 ) 1,2 Ɇɉɚ

2 2ɝɥ x z   = −  − =  −   −  =  

ɉɨ (8.35) 

1 2 71,1 0,25 1,2 70,8 Ɇɉɚэɤɜ   = −  = −  =  

Ɍɚɤ ɤɚɤ ɜɵɩɨɥɧɹɟɬɫɹ ɭɫɥɨɜɢɟ 

[ ] 180
70,8 Ɇɉɚ 120 Ɇɉɚ

1,5эɤɜ n

 =  = =  

Ⱦɟɥɚɟɦ ɡɚɤɥɸɱɟɧɢɟ, ɱɬɨ ɠɚɪɨɜɚɹ ɬɪɭɛɚ ɜɵɞɟɪɠɢɜɚɟɬ ɧɚɝɪɭɡɤɢ, 
ɩɪɢɤɥɚɞɵɜɚɟɦɵɟ ɤ ɟё ɫɬɟɧɤɟ ɜɨ ɜɪɟɦɹ ɪɚɛɨɬɵ. 

 
9 Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɱɚɫɬɶ 
 
9.1 Ⱥɧɚɥɢɡ ɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ ɞɟɬɚɥɢ 

 
Ɋɚɫɫɦɚɬɪɢɜɚɟɦɚɹ ɜ ɞɚɧɧɨɣ ɝɥɚɜɟ ɞɟɬɚɥɶ ɩɨ ɈɄ 012-93 ɨɬɧɨɫɢɬɫɹ ɤ 71 

ɤɥɚɫɫɭ ɞɟɬɚɥɟɣ - ɬɟɥɚ ɜɪɚɳɟɧɢɹ ɬɢɩɚ ɜɬɭɥɨɤ. 
ɍɞɟɪɠɢɜɚɸɳɚɹ ɜɬɭɥɤɚ ɜɤɥɸɱɟɧɚ ɜ ɦɨɞɟɪɧɢɡɢɪɨɜɚɧɧɭɸ ɤɨɧɫɬɪɭɤɰɢɸ 

ɝɨɪɟɥɤɢ ɇȽȼɊɉ (ɪɢɫɭɧɨɤ 7.1). 
ȼɬɭɥɤɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ: 

• ɨɬɞɟɥɟɧɢɹ ɤɚɦɟɪɵ ɫɝɨɪɚɧɢɹ ɝɚɡɨɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ ɨɬ ɤɚɦɟɪɵ 
ɫɦɟɲɟɧɢɹ; 

• ɭɞɟɪɠɚɧɢɹ ɫɨɩɥɚ ɞɥɹ ɩɨɞɚɱɢ ɝɚɡɨɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ ɜ ɡɨɧɭ ɝɨɪɟɧɢɹ; 
• ɭɞɟɪɠɚɧɢɹ ɤɟɪɚɦɢɱɟɫɤɨɝɨ ɧɚɫɚɞɤɚ ɝɨɪɟɥɤɢ; 
• ɝɟɪɦɟɬɢɡɚɰɢɢ ɩɪɨɫɬɪɚɧɫɬɜɚ ɫɝɨɪɚɧɢɹ ɫɦɟɫɢ; 
• ɝɟɪɦɟɬɢɱɧɨɝɨ ɩɨɞɜɨɞɚ ɢɫɤɪɨɨɛɪɚɡɭɸɳɟɝɨ ɭɫɬɪɨɣɫɬɜɚ; 
• ɜ ɤɚɱɟɫɬɜɟ ɩɪɨɦɟɠɭɬɨɱɧɨɝɨ ɡɜɟɧɚ ɦɟɠɞɭ ɩɪɭɠɢɧɨɣ ɢ 

ɤɟɪɚɦɢɱɟɫɤɨɣ ɧɚɫɚɞɤɨɣ ɞɥɹ ɩɨɞɩɨɪɚ ɩɨɫɥɟɞɧɟɣ ɫ ɰɟɥɶɸ 
ɭɞɟɪɠɚɧɢɹ ɜ ɧɟɩɨɞɜɢɠɧɨɦ ɩɨɥɨɠɟɧɢɢ ɜ ɩɪɨɰɟɫɫɟ ɪɚɛɨɬɵ. 

ȼ ɩɪɨɰɟɫɫɟ ɪɚɛɨɬɵ ɚɩɩɚɪɚɬɚ ɜɬɭɥɤɚ ɩɨɞɜɟɪɝɚɟɬɫɹ ɜɵɫɨɤɨɦɭ 
ɬɟɪɦɢɱɟɫɤɨɦɭ ɜɨɡɞɟɣɫɬɜɢɸ ɫɨ ɫɬɨɪɨɧɵ ɫɝɨɪɚɸɳɟɣ ɝɚɡɨɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ ɜ 
ɩɪɟɞɟɥɚɯ 1000 - 1100 ℃. ɇɚ ɞɟɬɚɥɶ ɞɟɣɫɬɜɭɸɬ ɢɡɝɢɛɚɸɳɢɟ ɫɢɥɵ ɨɬ ɜɟɫɚ 
ɤɟɪɚɦɢɱɟɫɤɨɣ ɧɚɫɚɞɤɢ, ɯɚɪɚɤɬɟɪɢɡɭɟɦɵɟ ɧɟɡɧɚɱɢɬɟɥɶɧɨɣ ɜɟɥɢɱɢɧɨɣ ɜɜɢɞɭ 
ɧɚɥɢɱɢɹ ɜ ɠɚɪɨɜɨɣ ɬɪɭɛɟ ɨɩɨɪ ɞɥɹ ɤɟɪɚɦɢɱɟɫɤɨɣ ɧɚɫɚɞɤɢ. 

ȼɧɭɬɪɟɧɧɟɟ ɨɬɜɟɪɫɬɢɟ ɬɪɟɛɭɟɬ ɨɛɪɚɛɨɬɤɢ ɞɨ ɲɟɪɨɯɨɜɚɬɨɫɬɢ Ra = 1,6 
ɦɤɦ, ɬɚɤ ɤɚɤ ɜ ɞɚɥɶɧɟɣɲɟɦ ɛɭɞɟɬ ɨɫɭɳɟɫɬɜɥɟɧɚ ɡɚɩɪɟɫɫɨɜɤɚ ɫɦɟɫɢɬɟɥɶɧɨɣ 
ɜɬɭɥɤɢ ɞɥɹ ɜɜɨɞɚ ɝɚɡɨɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ. ɉɨ ɷɬɨɣ ɠɟ ɩɪɢɱɢɧɟ ɞɨɥɠɟɧ ɛɵɬɶ 
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ɨɫɭɳɟɫɬɜɥɟɧ ɤɨɧɬɪɨɥɶ ɰɢɥɢɧɞɪɢɱɧɨɫɬɢ ɰɟɧɬɪɚɥɶɧɨɝɨ ɨɬɜɟɪɫɬɢɹ.  ɇɚɪɭɠɧɵɟ 
ɰɢɥɢɧɞɪɢɱɟɫɤɢɟ ɩɨɜɟɪɯɧɨɫɬɢ ɜɬɭɥɤɢ ɬɪɟɛɭɸɬ ɨɛɪɚɛɨɬɤɢ ɞɨ ɲɟɪɨɯɨɜɚɬɨɫɬɢ Ra 
= 3,2 ɦɤɦ, ɬɚɤ ɤɚɤ ɩɨ ɧɢɦ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɤɨɧɬɚɤɬ ɞɟɬɚɥɢ ɫ ɩɨɜɟɪɯɧɨɫɬɹɦɢ 
ɤɟɪɚɦɢɱɟɫɤɨɣ ɧɚɫɚɞɤɢ ɢ ɨɩɨɪɧɨɝɨ ɤɨɪɩɭɫɚ, ɬɪɟɛɭɸɳɢɣ ɝɟɪɦɟɬɢɱɧɨɫɬɢ ɞɥɹ 
ɛɟɡɨɩɚɫɧɨɣ ɪɚɛɨɬɵ ɚɩɩɚɪɚɬɚ. 

Ⱦɟɬɚɥɶ ɧɟ ɬɪɟɛɭɟɬ ɬɟɪɦɨɨɛɪɚɛɨɬɤɢ, ɬɚɤ ɤɚɤ ɧɟ ɢɫɩɵɬɵɜɚɟɬ ɡɧɚɱɢɬɟɥɶɧɵɯ 
ɦɟɯɚɧɢɱɟɫɤɢɯ ɧɚɝɪɭɡɨɤ. 

ɑɟɪɬɟɠ ɭɞɟɪɠɢɜɚɸɳɟɣ ɜɬɭɥɤɢ ɩɪɢɜɟɞɟɧ ɧɚ ɪɢɫɭɧɤɟ 9.1 ɢ ɧɚ ɩɹɬɨɦ ɥɢɫɬɟ 
ɝɪɚɮɢɱɟɫɤɨɣ ɱɚɫɬɢ ɜ ɫɨɫɬɚɜɟ ɞɟɬɚɥɢɪɨɜɤɢ. 
 

 
 

Ɋɢɫɭɧɨɤ 9.1 – ɑɟɪɬɟɠ ɭɞɟɪɠɢɜɚɸɳɟɣ ɜɬɭɥɤɢ 
 

9.2 Ɋɚɡɪɚɛɨɬɤɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɦɚɪɲɪɭɬɚ ɢɡɝɨɬɨɜɥɟɧɢɹ ɞɟɬɚɥɢ, 
ɨɩɪɟɞɟɥɟɧɢɟ ɨɫɧɨɜɧɵɯ ɨɩɟɪɚɰɢɣ ɢ ɨɫɧɨɜɧɵɯ ɩɟɪɟɯɨɞɨɜ 

 
Ɇɚɪɲɪɭɬ ɢɡɝɨɬɨɜɥɟɧɢɹ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ ɞɟɬɚɥɢ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɜɨɫɶɦɢ ɫɥɟɞɭɸɳɢɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɨɩɟɪɚɰɢɣ: 
• 005 ɒɬɚɦɩɨɜɨɱɧɚɹ; 
• 010 – 020 Ɍɨɤɚɪɧɚɹ; 
• 025 ɢ 030 ɋɜɟɪɥɢɥɶɧɚɹ; 
• 035 Ɋɚɫɬɨɱɧɚɹ; 
• 040 ɒɥɢɮɨɜɚɥɶɧɚɹ; 
• 045 Ʉɨɧɬɪɨɥɶɧɚɹ. 

Ⱦɚɧɧɵɣ ɧɚɛɨɪ ɢ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɨɩɟɪɚɰɢɣ ɹɜɥɹɟɬɫɹ ɧɚɢɛɨɥɟɟ 
ɨɩɬɢɦɚɥɶɧɵɦɢ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɞɚɧɧɨɣ ɞɟɬɚɥɢ ɫ ɡɚɞɚɧɧɵɦɢ ɬɟɯɧɢɱɟɫɤɢɦɢ 
ɬɪɟɛɨɜɚɧɢɹɦɢ ɧɚ ɧɟɟ. Ɋɚɫɫɦɨɬɪɢɦ ɤɚɠɞɭɸ ɨɩɟɪɚɰɢɸ ɩɨɞɪɨɛɧɟɟ. 
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005 ɒɬɚɦɩɨɜɨɱɧɚɹ ɨɩɟɪɚɰɢɹ. ɇɚ ɞɚɧɧɨɦ ɷɬɚɩɟ ɲɬɚɦɩɭɟɬɫɹ ɡɚɝɨɬɨɜɤɚ 
(ɪɢɫɭɧɨɤ 9.2) ɧɚ ɝɨɪɹɱɟɲɬɚɦɩɨɜɨɱɧɨɦ ɩɪɟɫɫɟ ɄȻ8046 ȽɈɋɌ 6809-87. ȼɫɟ 
ɨɬɤɥɨɧɟɧɢɹ ɪɚɡɦɟɪɨɜ ɲɬɚɦɩɨɜɤɢ ± 𝐼𝑇ଵ4ଶ , ɲɟɪɨɯɨɜɚɬɨɫɬɶ Ra = 200 ɦɤɦ, ɚ 
ɬɟɯɧɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ ɩɨ ȽɈɋɌ 7505-89. 

ɂɡɦɟɪɟɧɢɹ ɥɢɧɟɣɧɵɯ ɪɚɡɦɟɪɨɜ ɩɨɫɥɟ ɩɪɨɜɟɞɟɧɢɹ ɨɩɟɪɚɰɢɢ 
ɩɪɨɢɡɜɨɞɹɬɫɹ ɩɪɢ ɩɨɦɨɳɢ ɲɬɚɧɝɟɧɰɢɪɤɭɥɹ ɒɐ-II -250-630-0,1 ȽɈɋɌ 166-89. 

 

 
Ɋɢɫɭɧɨɤ 9.2 – ɒɬɚɦɩɨɜɨɱɧɚɹ ɨɩɟɪɚɰɢɹ 

 
010 Ɍɨɤɚɪɧɚɹ ɨɩɟɪɚɰɢɹ. ɇɚ ɞɚɧɧɨɦ ɷɬɚɩɟ ɧɚ ɩɚɬɪɨɧɧɨ-ɰɟɧɬɪɨɜɨɦ 

ɬɨɤɚɪɧɨɦ ɫɬɚɧɤɟ 16Ʉ20Ɍ1 ȽɈɋɌ 21608-76 ɩɪɢ ɩɨɦɨɳɢ ɩɪɨɯɨɞɧɨɝɨ ɪɟɡɰɚ 2103-
0067 ȽɈɋɌ 18879-73 ɩɪɨɢɡɜɨɞɢɬɫɹ ɱɟɪɧɨɜɨɟ ɢ ɱɢɫɬɨɜɨɟ ɨɛɬɚɱɢɜɚɧɢɟ 
ɩɨɜɟɪɯɧɨɫɬɟɣ 1,2 ɢ 3 ɡɚɝɨɬɨɜɤɢ (ɪɢɫɭɧɨɤ 9.3) ɞɨ ɞɢɚɦɟɬɪɨɜ ⌀150, ⌀400 ɢ ⌀250 
ɦɦ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. ɉɨɫɥɟ ɨɛɬɚɱɢɜɚɧɢɹ ɤɚɠɞɚɹ ɩɨɜɟɪɯɧɨɫɬɶ ɢɦɟɟɬ 
ɲɟɪɨɯɨɜɚɬɨɫɬɶ Ra = 3,2 ɦɤɦ ɢ ɤɜɚɥɢɬɟɬɵ ɬɨɱɧɨɫɬɢ h8-h12. Ʉɨɧɬɪɨɥɶ ɥɢɧɟɣɧɵɯ 
ɪɚɡɦɟɪɨɜ ɩɨɫɥɟ ɩɪɨɜɟɞɟɧɢɹ ɨɩɟɪɚɰɢɢ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɪɢ ɩɨɦɨɳɢ 
ɲɬɚɧɝɟɧɰɢɪɤɭɥɹ ɒɐ-I-0-500-0,1 ɢ ɫɤɨɛɵ ɋɂ 500 ȽɈɋɌ 11098-75. 

 

 
 

Ɋɢɫɭɧɨɤ 9.3 – Ɍɨɤɚɪɧɚɹ ɨɩɟɪɚɰɢɹ 
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015 Ɍɨɤɚɪɧɚɹ ɨɩɟɪɚɰɢɹ. ɇɚ ɞɚɧɧɨɦ ɷɬɚɩɟ ɧɚ ɩɚɬɪɨɧɧɨ-ɰɟɧɬɪɨɜɨɦ 
ɬɨɤɚɪɧɨɦ ɫɬɚɧɤɟ 16Ʉ20Ɍ1 ɩɪɢ ɩɨɦɨɳɢ ɩɪɨɯɨɞɧɨɝɨ ɪɟɡɰɚ 2103-0017 
ɩɪɨɢɡɜɨɞɢɬɫɹ ɱɟɪɧɨɜɨɟ ɢ ɱɢɫɬɨɜɨɟ ɩɨɞɪɟɡɚɧɢɟ ɬɨɪɰɟɜɵɯ ɩɨɜɟɪɯɧɨɫɬɟɣ 4, 5, 6 
ɢ 7 ɞɟɬɚɥɢ (ɪɢɫɭɧɨɤ 9.4) ɞɨ ɝɚɛɚɪɢɬɧɨɣ ɞɥɢɧɵ ɞɟɬɚɥɢ 325 ɦɦ. ɉɨɫɥɟ 
ɩɨɞɪɟɡɚɧɢɹ ɤɚɠɞɚɹ ɩɨɜɟɪɯɧɨɫɬɶ ɢɦɟɟɬ ɲɟɪɨɯɨɜɚɬɨɫɬɶ Ra = 12,5 ɦɤɦ. Ʉɨɧɬɪɨɥɶ 
ɥɢɧɟɣɧɵɯ ɪɚɡɦɟɪɨɜ ɩɨɫɥɟ ɩɪɨɜɟɞɟɧɢɹ ɨɩɟɪɚɰɢɢ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɪɢ ɩɨɦɨɳɢ 
ɲɬɚɧɝɟɧɰɢɪɤɭɥɹ ɒɐ-I-0-500-0,1 ɢ ɫɤɨɛɵ ɋɂ 500. 
 

 
 

Ɋɢɫɭɧɨɤ 9.4 – Ɍɨɤɚɪɧɚɹ ɨɩɟɪɚɰɢɹ 
 

020 Ɍɨɤɚɪɧɚɹ ɨɩɟɪɚɰɢɹ. ɇɚ ɞɚɧɧɨɦ ɷɬɚɩɟ ɧɚ ɩɚɬɪɨɧɧɨ-ɰɟɧɬɪɨɜɨɦ 
ɬɨɤɚɪɧɨɦ ɫɬɚɧɤɟ 16Ʉ20Ɍ1 ɩɪɢ ɩɨɦɨɳɢ ɩɪɨɯɨɞɧɨɝɨ ɨɬɨɝɧɭɬɨɝɨ ɪɟɡɰɚ 2102-
0021 Ɍ15Ʉ6 ȽɈɋɌ 18877-73 ɩɪɨɢɡɜɨɞɢɬɫɹ ɬɨɱɟɧɢɟ ɤɚɧɚɜɨɤ 8 ɢ ɮɚɫɨɤ 9, 10, 11 
ɢ 12 ɞɟɬɚɥɢ (ɪɢɫɭɧɨɤ 9.5) ɞɨ ɪɚɡɦɟɪɨɜ ⌀250-325 ɢ 2×45° ɦɦ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ.  

 

 
 

Ɋɢɫɭɧɨɤ 9.5 – Ɍɨɤɚɪɧɚɹ ɨɩɟɪɚɰɢɹ 
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ɉɨɫɥɟ ɬɨɱɟɧɢɹ ɩɨɜɟɪɯɧɨɫɬɶ 8 ɢɦɟɟɬ ɲɟɪɨɯɨɜɚɬɨɫɬɶ Ra = 6,3 ɦɤɦ, ɚ 
ɩɨɜɟɪɯɧɨɫɬɢ ɮɚɫɨɤ Ra = 12,5 ɦɤɦ.  

Ʉɨɧɬɪɨɥɶ ɥɢɧɟɣɧɵɯ ɪɚɡɦɟɪɨɜ ɩɨɫɥɟ ɩɪɨɜɟɞɟɧɢɹ ɨɩɟɪɚɰɢɢ ɩɪɨɢɡɜɨɞɢɬɫɹ 
ɩɪɢ ɩɨɦɨɳɢ ɲɬɚɧɝɟɧɰɢɪɤɭɥɹ ɒɐ-I-0-500-0,1. 

025 ɋɜɟɪɥɢɥɶɧɚɹ ɨɩɟɪɚɰɢɹ. ɇɚ ɞɚɧɧɨɦ ɷɬɚɩɟ ɧɚ ɜɟɪɬɢɤɚɥɶɧɨ-
ɫɜɟɪɥɢɥɶɧɨɦ ɭɧɢɜɟɪɫɚɥɶɧɨɦ ɨɞɧɨɲɩɢɧɞɟɥɶɧɨɦ ɫɬɚɧɤɟ 2Ƚ175 ȽɈɋɌ 370-93 
ɩɪɢ ɩɨɦɨɳɢ ɫɜɟɪɥɚ ɩɨɜɵɲɟɧɧɨɣ ɬɨɱɧɨɫɬɢ ɫ ɧɨɪɦɚɥɶɧɵɦ ɯɜɨɫɬɨɜɢɤɨɦ ɤɥɚɫɫɚ 
ɬɨɱɧɨɫɬɢ Ⱥ1 2301-3761 ȽɈɋɌ 10903-77 ɩɪɨɢɡɜɨɞɢɬɫɹ ɫɜɟɪɥɟɧɢɟ ɰɟɧɬɪɚɥɶɧɨɝɨ 
ɨɬɜɟɪɫɬɢɹ 13 ɞɟɬɚɥɢ (ɪɢɫɭɧɨɤ 9.6) ɞɢɚɦɟɬɪɨɦ ⌀72 ɦɦ. ɉɨɫɥɟ ɫɜɟɪɥɟɧɢɹ 
ɨɬɜɟɪɫɬɢɹ ɟɝɨ ɩɨɜɟɪɯɧɨɫɬɶ ɢɦɟɟɬ ɲɟɪɨɯɨɜɚɬɨɫɬɶ Ra = 40 ɦɤɦ, ɚ ɤɜɚɥɢɬɟɬ 
ɬɨɱɧɨɫɬɢ ɞɢɚɦɟɬɪɚ ɇ12. Ʉɨɧɬɪɨɥɶ ɥɢɧɟɣɧɵɯ ɪɚɡɦɟɪɨɜ ɩɨɫɥɟ ɩɪɨɜɟɞɟɧɢɹ 
ɨɩɟɪɚɰɢɢ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɪɢ ɩɨɦɨɳɢ ɲɬɚɧɝɟɧɰɢɪɤɭɥɹ ɒɐ-I-0-125-0,1. 

 

 
 

Ɋɢɫɭɧɨɤ 9.6 – ɋɜɟɪɥɢɥɶɧɚɹ ɨɩɟɪɚɰɢɹ 
 

030 ɋɜɟɪɥɢɥɶɧɚɹ ɨɩɟɪɚɰɢɹ. ɇɚ ɞɚɧɧɨɦ ɷɬɚɩɟ ɧɚ ɜɟɪɬɢɤɚɥɶɧɨ-
ɫɜɟɪɥɢɥɶɧɨɦ ɭɧɢɜɟɪɫɚɥɶɧɨɦ ɨɞɧɨɲɩɢɧɞɟɥɶɧɨɦ ɫɬɚɧɤɟ 2Ƚ175 ȽɈɋɌ 370-93 
ɩɪɢ ɩɨɦɨɳɢ ɫɩɢɪɚɥɶɧɨɝɨ ɫɜɟɪɥɚ 2301-4087 ȽɈɋɌ 2092-77 ɩɪɨɢɡɜɨɞɢɬɫɹ 
ɫɜɟɪɥɟɧɢɟ ɨɬɜɟɪɫɬɢɹ 14 ɞɟɬɚɥɢ (ɪɢɫɭɧɨɤ 9.7) ɞɢɚɦɟɬɪɨɦ ⌀15 ɦɦ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 
100 ɦɦ ɨɬ ɨɫɢ. ɉɨɫɥɟ ɫɜɟɪɥɟɧɢɹ ɨɬɜɟɪɫɬɢɹ ɟɝɨ ɩɨɜɟɪɯɧɨɫɬɶ ɢɦɟɟɬ 
ɲɟɪɨɯɨɜɚɬɨɫɬɶ Ra = 12,5 ɦɤɦ, ɚ ɤɜɚɥɢɬɟɬ ɬɨɱɧɨɫɬɢ ɞɢɚɦɟɬɪɚ ɇ11. 
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Ʉɨɧɬɪɨɥɶ ɥɢɧɟɣɧɵɯ ɪɚɡɦɟɪɨɜ ɢ ɮɨɪɦɵ ɩɨɫɥɟ ɩɪɨɜɟɞɟɧɢɹ ɨɩɟɪɚɰɢɢ 
ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɪɢ ɩɨɦɨɳɢ ɲɬɚɧɝɟɧɰɢɪɤɭɥɹ ɒɐ-I-0-125-0,1 ɢ ɤɪɭɝɥɨɦɟɪɚ ɫ 
ɭɧɢɮɢɰɢɪɨɜɚɧɧɨɣ ɷɥɟɤɬɪɨɧɧɨɣ ɫɢɫɬɟɦɨɣ. 
 

 
 

Ɋɢɫɭɧɨɤ 9.7 – ɋɜɟɪɥɢɥɶɧɚɹ ɨɩɟɪɚɰɢɹ 
 

035 Ɋɚɫɬɨɱɧɚɹ ɨɩɟɪɚɰɢɹ. ɇɚ ɞɚɧɧɨɦ ɷɬɚɩɟ ɧɚ ɤɨɨɪɞɢɧɚɬɧɨ-ɪɚɫɬɨɱɧɨɦ 
ɞɜɭɯɫɬɨɟɱɧɨɦ ɫɬɚɧɤɟ 2455ȺɎ1 ȽɈɋɌ 18098-94 ɩɪɢ ɩɨɦɨɳɢ ɪɚɫɬɨɱɧɨɝɨ ɪɟɡɰɚ 
2140-0058 ȼɄ4 ɩɪɨɢɡɜɨɞɢɬɫɹ ɪɚɫɬɚɱɢɜɚɧɢɟ ɰɟɧɬɪɚɥɶɧɨɝɨ ɨɬɜɟɪɫɬɢɹ 13 ɞɟɬɚɥɢ 
(ɪɢɫɭɧɨɤ 9.8) ɞɨ ɞɢɚɦɟɬɪɚ ⌀136 ɦɦ. ɉɨɫɥɟ ɪɚɫɬɚɱɢɜɚɧɢɹ ɨɬɜɟɪɫɬɢɹ ɟɝɨ 
ɩɨɜɟɪɯɧɨɫɬɶ ɢɦɟɟɬ ɲɟɪɨɯɨɜɚɬɨɫɬɶ Ra = 12,5 ɦɤɦ, ɚ ɤɜɚɥɢɬɟɬ ɬɨɱɧɨɫɬɢ 
ɞɢɚɦɟɬɪɚ ɇ9. 

 

 
 

Ɋɢɫɭɧɨɤ 9.8 – Ɋɚɫɬɨɱɧɚɹ ɨɩɟɪɚɰɢɹ 
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Ʉɨɧɬɪɨɥɶ ɥɢɧɟɣɧɵɯ ɪɚɡɦɟɪɨɜ ɩɨɫɥɟ ɩɪɨɜɟɞɟɧɢɹ ɨɩɟɪɚɰɢɢ ɩɪɨɢɡɜɨɞɢɬɫɹ 
ɩɪɢ ɩɨɦɨɳɢ ɲɬɚɧɝɟɧɰɢɪɤɭɥɹ ɒɐ-I-0-125-0,1 ɢ ɤɪɭɝɥɨɦɟɪɚ ɫ 
ɭɧɢɮɢɰɢɪɨɜɚɧɧɨɣ ɷɥɟɤɬɪɨɧɧɨɣ ɫɢɫɬɟɦɨɣ ȽɈɋɌ 17353-89. 

040 ɒɥɢɮɨɜɚɥɶɧɚɹ ɨɩɟɪɚɰɢɹ. ɇɚ ɞɚɧɧɨɦ ɷɬɚɩɟ ɧɚ 
ɜɧɭɬɪɢɲɥɢɮɨɜɚɥɶɧɨɦ ɭɧɢɜɟɪɫɚɥɶɧɨɦ ɫɬɚɧɤɟ ɁɄ228ȼ ȽɈɋɌ 25-90 ɩɪɢ ɩɨɦɨɳɢ 
ɲɥɢɮɨɜɚɥɶɧɨɣ ɝɨɥɨɜɤɢ AW 40x60 24A 25-H ɋɌ1 6 Ʉ Ⱥ 35 ȽɈɋɌ 2447-82 
ɩɪɨɢɡɜɨɞɢɬɫɹ ɲɥɢɮɨɜɚɧɢɟ ɰɟɧɬɪɚɥɶɧɨɝɨ ɨɬɜɟɪɫɬɢɹ 13 ɞɟɬɚɥɢ (ɪɢɫɭɧɨɤ .9) ɞɨ 
ɞɢɚɦɟɬɪɚ ⌀75 ɦɦ. ɉɨɫɥɟ ɲɥɢɮɨɜɚɧɢɹ ɨɬɜɟɪɫɬɢɹ ɟɝɨ ɩɨɜɟɪɯɧɨɫɬɶ ɢɦɟɟɬ 
ɲɟɪɨɯɨɜɚɬɨɫɬɶ Ra = 1,6 ɦɤɦ, ɚ ɤɜɚɥɢɬɟɬ ɬɨɱɧɨɫɬɢ ɞɢɚɦɟɬɪɚ ɇ7. 

Ʉɨɧɬɪɨɥɶ ɥɢɧɟɣɧɵɯ ɪɚɡɦɟɪɨɜ ɢ ɤɚɱɟɫɬɜɚ ɩɨɜɟɪɯɧɨɫɬɢ ɩɨɫɥɟ ɩɪɨɜɟɞɟɧɢɹ 
ɨɩɟɪɚɰɢɢ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɪɢ ɩɨɦɨɳɢ ɤɪɭɝɥɨɦɟɪɚ ɫ ɭɧɢɮɢɰɢɪɨɜɚɧɧɨɣ 
ɷɥɟɤɬɪɨɧɧɨɣ ɫɢɫɬɟɦɨɣ ɢ ɩɪɨɮɢɥɨɝɪɚɮ-ɩɪɨɮɢɥɨɦɟɬɪɚ Ⱥ1 252 ȽɈɋɌ 19299-73. 
 

 
 

Ɋɢɫɭɧɨɤ 9.9 – ɒɥɢɮɨɜɚɥɶɧɚɹ ɨɩɟɪɚɰɢɹ 
 

045 Ʉɨɧɬɪɨɥɶɧɚɹ ɨɩɟɪɚɰɢɹ. ɇɚ ɞɚɧɧɨɦ ɷɬɚɩɟ ɧɚ ɫɥɟɫɚɪɧɨɦ ɫɬɨɥɟ ɢ 
ɤɨɧɬɪɨɥɶɧɨɦ ɫɬɟɧɞɟ ɩɪɢ ɩɨɦɨɳɢ ɤɪɭɝɥɨɦɟɪɚ ɫ ɭɧɢɮɢɰɢɪɨɜɚɧɧɨɣ ɷɥɟɤɬɪɨɧɧɨɣ 
ɫɢɫɬɟɦɨɣ, ɩɥɢɬɵ ɩɨɜɟɪɨɱɧɨɣ 630ɯ400 ȽɈɋɌ 10905-86, ɩɪɨɮɢɥɨɝɪɚɮ-
ɩɪɨɮɢɥɨɦɟɬɪɚ Ⱥ1 252 ɢ ɫɤɨɛɵ ɋɂ 500 ɩɪɨɢɡɜɨɞɢɬɫɹ ɤɨɧɬɪɨɥɶ ɥɢɧɟɣɧɵɯ 
ɪɚɡɦɟɪɨɜ, ɭɝɥɨɜ ɧɚɤɥɨɧɚ ɩɨɜɟɪɯɧɨɫɬɟɣ, ɰɢɥɢɧɞɪɢɱɧɨɫɬɢ ɨɬɜɟɪɫɬɢɣ ɢ 
ɲɟɪɨɯɨɜɚɬɨɫɬɢ ɩɨɜɟɪɯɧɨɫɬɟɣ ɞɟɬɚɥɢ (ɪɢɫɭɧɨɤ 9.10). ȼ ɫɥɭɱɚɟ ɧɟɫɨɨɬɜɟɬɫɬɜɢɹ 
ɞɟɬɚɥɢ ɬɟɯɧɢɱɟɫɤɢɦ ɬɪɟɛɨɜɚɧɢɹɦ ɧɟɨɛɯɨɞɢɦɨ ɩɨɜɬɨɪɧɨ ɩɪɨɜɟɫɬɢ ɟё 
ɦɟɯɚɧɢɱɟɫɤɭɸ ɨɛɪɚɛɨɬɤɭ ɚɧɚɥɨɝɢɱɧɨ ɨɩɟɪɚɰɢɹɦ 010 – 040.  
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Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɦɚɪɲɪɭɬ ɢɡɝɨɬɨɜɥɟɧɢɹ ɜɬɭɥɤɢ ɩɪɢɜɟɞɟɧ ɧɚ ɲɟɫɬɨɦ 
ɥɢɫɬɟ ɝɪɚɮɢɱɟɫɤɨɣ ɱɚɫɬɢ. 

 

 
 

Ɋɢɫɭɧɨɤ 9.10 – Ʉɨɧɬɪɨɥɶɧɚɹ ɨɩɟɪɚɰɢɹ 
 

10 Ȼɟɡɨɩɚɫɧɨɫɬɶ ɢ ɷɤɨɥɨɝɢɱɧɨɫɬɶ 
 
Ⱦɨɛɵɱɚ ɧɟɮɬɢ ɢ ɝɚɡɚ ɜ ɫɨɜɪɟɦɟɧɧɨɦ ɦɢɪɟ ɜɟɞɟɬɫɹ ɜ ɛɨɥɶɲɢɯ ɦɚɫɲɬɚɛɚɯ, 

ɱɬɨ ɜɵɡɜɚɧɨ ɩɨɬɪɟɛɧɨɫɬɹɦɢ ɧɚɲɟɝɨ ɨɛɳɟɫɬɜɚ. Ɉɞɧɚɤɨ ɩɪɢ ɧɟɫɨɛɥɸɞɟɧɢɢ ɦɟɪ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɜ ɥɸɛɨɣ ɢɡ ɫɮɟɪ ɧɟɮɬɟɝɚɡɨɜɨɣ ɨɬɪɚɫɥɢ, ɜɨɡɦɨɠɧɵ ɫɢɬɭɚɰɢɢ, 
ɩɪɢɜɨɞɹɳɢɟ ɤ ɱɟɥɨɜɟɱɟɫɤɢɦ ɠɟɪɬɜɚɦ ɢ ɡɚɝɪɹɡɧɟɧɢɸ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 
ɬɨɤɫɢɱɧɵɦɢ ɩɪɨɞɭɤɬɚɦɢ. ɉɨɦɢɦɨ ɨɱɟɜɢɞɧɵɯ ɧɟɝɚɬɢɜɧɵɯ ɩɨɫɥɟɞɫɬɜɢɣ 
ɡɚɝɪɹɡɧɟɧɢɣ, ɜɪɟɞɚ ɡɞɨɪɨɜɶɸ ɢ ɭɝɪɨɡɵ ɠɢɡɧɢ, ɧɟɫɨɛɥɸɞɟɧɢɟ ɦɟɪ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɩɪɢɧɨɫɢɬ ɨɝɪɨɦɧɵɟ ɭɛɵɬɤɢ ɧɟɮɬɟɝɚɡɨɜɵɦ ɩɪɟɞɩɪɢɹɬɢɹɦ ɢ ɭɳɟɪɛ ɢɯ 
ɪɟɩɭɬɚɰɢɢ. ɉɨɷɬɨɦɭ ɜɚɠɧɨ ɨɛɟɫɩɟɱɢɬɶ ɛɟɡɨɩɚɫɧɨɫɬɶ ɢ ɷɤɨɥɨɝɢɱɧɨɫɬɶ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɧɟɮɬɟɝɚɡɨɜɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɱɬɨ ɜ ɞɚɧɧɨɦ ɩɪɨɟɤɬɟ ɜɵɩɨɥɧɹɟɬɫɹ 
ɧɚ ɫɬɚɞɢɢ ɤɨɧɫɬɪɭɢɪɨɜɚɧɢɹ. 
 

10.1 Ⱥɧɚɥɢɡ ɩɨɬɟɧɰɢɚɥɶɧɵɯ ɨɩɚɫɧɵɯ ɢ ɜɪɟɞɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 
ɮɚɤɬɨɪɨɜ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɪɚɛɨɬ 
 

Ɇɨɞɟɪɧɢɡɢɪɭɟɦɵɣ ɜ ɪɚɦɤɚɯ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ 
ɚɩɩɚɪɚɬ ɧɟɮɬɟɝɚɡɨɜɨɞɨɪɚɡɞɟɥɢɬɟɥɶ ɫ ɩɪɹɦɵɦ ɩɨɞɨɝɪɟɜɨɦ (ɇȽȼɊɉ) 
ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɬɨɜɚɪɧɨɣ ɧɟɮɬɢ ɢɡ ɩɪɨɞɭɤɰɢɢ ɫɤɜɚɠɢɧ, ɞɥɹ 
ɫɟɩɚɪɚɰɢɢ ɩɪɨɞɭɤɰɢɢ, ɞɥɹ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɨɛɟɡɜɨɠɢɜɚɧɢɹ. ɇɚ ɭɫɬɚɧɨɜɤɟ 
ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɫɛɪɨɫɚ ɜɨɞɵ ɍɉɋȼ-ɘɝ ȼɚɧɤɨɪɫɤɨɝɨ ɦɟɫɬɨɪɨɠɞɟɧɢɹ 
ɇȽȼɊɉ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɧɚɝɪɟɜɚ, ɫɟɩɚɪɚɰɢɢ ɢ ɨɛɟɡɜɨɠɢɜɚɧɢɹ ɩɨɫɬɭɩɚɸɳɟɣ 
ɷɦɭɥɶɫɢɢ ɞɥɹ ɞɚɥɶɧɟɣɲɟɣ ɩɨɞɚɱɢ ɜ ɞɟɝɚɡɚɬɨɪɵ [23]. Ⱥɩɩɚɪɚɬɵ ɇȽȼɊɉ 
ɪɚɡɦɟɳɚɸɬɫɹ ɧɚ ɨɬɤɪɵɬɨɣ ɩɥɨɳɚɞɤɟ. 

Ɉɫɧɨɜɧɵɦɢ ɜɢɞɚɦɢ ɨɩɚɫɧɵɯ ɜɨɡɞɟɣɫɬɜɢɣ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɫɨɫɭɞɨɜ 
ɹɜɥɹɸɬɫɹ: 

- ɬɨɤɫɢɱɧɨɫɬɶ ɫɪɟɞɵ; 
- ɜɨɡɦɨɠɧɨɫɬɶ ɩɨɠɚɪɚ; 
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- ɧɚɥɢɱɢɟ ɞɚɜɥɟɧɢɹ ɢ ɜɵɫɨɤɨɣ ɬɟɦɩɟɪɚɬɭɪɵ. 
ɉɪɚɤɬɢɤɚ ɩɪɢɦɟɧɟɧɢɹ ɫɨɫɭɞɨɜ ɩɨɤɚɡɚɥɚ, ɱɬɨ ɨɧɢ ɦɨɝɭɬ ɫɨɡɞɚɬɶ 

ɩɨɠɚɪɧɭɸ ɨɩɚɫɧɨɫɬɶ ɞɜɨɣɧɨɝɨ ɪɨɞɚ: 
1) ɋɨɫɭɞɵ ɦɨɝɭɬ ɫɬɚɬɶ ɢɫɬɨɱɧɢɤɨɦ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɩɨɠɚɪɚ;  
2) ɋɨɫɭɞɵ ɦɨɝɭɬ ɫɭɳɟɫɬɜɟɧɧɨ ɩɨɜɥɢɹɬɶ ɧɚ ɩɨɠɚɪɧɭɸ ɨɩɚɫɧɨɫɬɶ, 

ɫɜɹɡɚɧɧɵɯ ɫ ɧɢɦɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɚɩɩɚɪɚɬɨɜ ɢ ɭɫɬɚɧɨɜɨɤ ɜ ɰɟɥɨɦ. 
ɉɨɠɚɪɵ ɢ ɡɚɝɨɪɚɧɢɹ ɧɚ ɟɦɤɨɫɬɧɵɯ ɚɩɩɚɪɚɬɚɯ ɜɨɡɧɢɤɚɸɬ ɝɥɚɜɧɵɦ 

ɨɛɪɚɡɨɦ ɜ ɪɟɡɭɥɶɬɚɬɟ ɨɛɪɚɡɨɜɚɧɢɹ ɧɟ ɩɥɨɬɧɨɫɬɟɣ ɢ ɩɨɜɪɟɠɞɟɧɢɣ ɩɪɢ 
ɱɪɟɡɦɟɪɧɨɦ ɩɨɜɵɲɟɧɢɢ ɞɚɜɥɟɧɢɹ, ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɞɟɮɨɪɦɚɰɢɹɯ ɢ ɤɨɪɪɨɡɢɢ. 

Ʉɨɦɩɚɤɬɧɨɟ ɪɚɫɩɨɥɨɠɟɧɢɟ ɛɨɥɶɲɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɚɩɩɚɪɚɬɨɜ ɜ ɛɥɨɤɚɯ, 
ɧɚɥɢɱɢɟ ɮɥɚɧɰɟɜɵɯ ɫɨɟɞɢɧɟɧɢɣ ɢ ɡɚɞɜɢɠɟɤ, ɛɵɫɬɪɨ ɬɟɪɹɸɳɢɯ ɝɟɪɦɟɬɢɱɧɨɫɬɶ 
ɜɨ ɜɪɟɦɹ ɩɨɠɚɪɚ, ɚ ɬɚɤɠɟ ɧɚɥɢɱɢɟ ɬɟɩɥɨɜɨɣ ɬɟɩɥɨɜɨɣ ɢɡɨɥɹɰɢɢ, ɩɪɨɩɢɬɚɧɧɨɣ 
ɧɟɮɬɟɩɪɨɞɭɤɬɚɦɢ, ɫɩɨɫɨɛɫɬɜɭɟɬ ɛɵɫɬɪɨɦɭ ɪɚɡɜɢɬɢɸ ɩɨɠɚɪɚ. 

ɏɚɪɚɤɬɟɪɧɵɟ ɨɩɚɫɧɨɫɬɢ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɜɨɡɧɢɤɧɭɬɶ ɩɪɢ ɪɚɛɨɬɟ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɚɧɧɨɝɨ ɬɢɩɚ, ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 6 [2]. 

 
Ɍɚɛɥɢɰɚ 5 - Ɉɩɚɫɧɨɫɬɢ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɚɩɩɚɪɚɬɚ 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɨɩɚɫɧɨɫɬɢ ɉɪɢɱɢɧɚ ɨɩɚɫɧɨɫɬɢ 
1) Ɉɩɚɫɧɨɫɬɢ ɨɬ ɜɟɳɟɫɬɜ: 
- ɜɡɪɵɜɨɨɩɚɫɧɨɫɬɶ 
- ɩɨɠɚɪɨɨɩɚɫɧɨɫɬɶ 
- ɨɩɚɫɧɨɫɬɶ ɨɬɪɚɜɥɟɧɢɹ 

- ɩɪɢ ɭɬɟɱɤɟ ɝɚɡɚ ɢɥɢ ɝɚɡɨɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ; 
- ɩɪɢ ɪɚɡɝɟɪɦɟɬɢɡɚɰɢɢ ɬɪɭɛɨɩɪɨɜɨɞɨɜ; 
- ɩɪɢ ɪɚɡɪɭɲɟɧɢɢ ɬɪɭɛɨɩɪɨɜɨɞɨɜ, ɤɨɪɩɭɫɚ;  
- ɩɪɢ ɩɟɪɟɝɪɟɜɟ ɷɥɟɦɟɧɬɨɜ ɤɨɧɫɬɪɭɤɰɢɢ  
- ɨɬɫɭɬɫɬɜɢɟ ɢɥɢ ɧɟɢɫɩɪɚɜɧɨɫɬɶ ɫɪɟɞɫɬɜ 
ɤɨɧɬɪɨɥɹ ɢ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɩɚɪɚɦɟɬɪɨɜ;  
- ɩɪɢ ɧɚɤɨɩɥɟɧɢɢ ɡɚɪɹɞɚ ɫɬɚɬɢɱɟɫɤɨɝɨ 
ɷɥɟɤɬɪɢɱɟɫɬɜɚ; 
- ɩɪɢ ɧɚɪɭɲɟɧɢɢ ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ 

2) Ɉɩɚɫɧɨɫɬɢ ɦɟɯɚɧɢɱɟɫɤɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ - ɩɪɢ ɧɟɞɨɫɬɚɬɨɱɧɨɣ ɩɪɨɱɧɨɫɬɢ 
ɩɪɢɦɟɧɹɟɦɵɯ ɦɚɬɟɪɢɚɥɨɜ; 
- ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɡɚɳɢɬɧɵɯ ɨɝɪɚɠɞɟɧɢɣ, 
ɥɟɫɬɧɢɰ ɢ ɩɥɨɳɚɞɨɤ ɨɛɫɥɭɠɢɜɚɧɢɹ; 
- ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ ɞɥɹ 
ɫɬɪɨɩɨɜɤɢ; 
- ɩɪɢ ɧɟɭɫɬɨɣɱɢɜɨɦ ɩɨɥɨɠɟɧɢɢ ɚɩɩɚɪɚɬɚ;  
- ɩɪɢ ɧɚɪɭɲɟɧɢɢ ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜɨ 
ɜɪɟɦɹ ɩɟɪɟɦɟɳɟɧɢɹ, ɦɨɧɬɚɠɚ, ɪɟɦɨɧɬɚ 
ɢɡɞɟɥɢɹ 

3) Ɉɩɚɫɧɨɫɬɢ ɬɟɪɦɢɱɟɫɤɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ - ɩɪɢ ɤɨɧɬɚɤɬɟ ɫ ɷɥɟɦɟɧɬɚɦɢ ɤɨɧɫɬɪɭɤɰɢɢ, 
ɧɚɝɪɟɜɚɟɦɵɦɢ ɩɪɢ ɪɚɛɨɬɟ; 
- ɩɪɢ ɧɚɪɭɲɟɧɢɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ 
ɩɪɨɰɟɫɫɚ 

4) Ɉɩɚɫɧɨɫɬɶ ɨɬ ɜɢɛɪɚɰɢɢ, ɲɭɦɚ - ɩɪɢ ɧɚɪɭɲɟɧɢɢ ɩɨɪɹɞɤɚ ɦɨɧɬɚɠɚ; 
- ɩɪɢ ɧɚɪɭɲɟɧɢɢ ɩɨɪɹɞɤɚ ɷɤɫɩɥɭɚɬɚɰɢɢ 

5) Ɉɩɚɫɧɨɫɬɢ ɷɥɟɤɬɪɢɱɟɫɤɢɟ - ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɡɚɡɟɦɥɟɧɢɹ; 
- ɩɪɢ ɨɲɢɛɤɚɯ ɦɨɧɬɚɠɚ; 
- ɩɪɢ ɧɚɪɭɲɟɧɢɢ ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ; 
- ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɡɚɳɢɬɧɵɯ ɛɥɨɤɢɪɨɜɨɤ 
ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ 



 
 

Иǰм. ЛǱǺǻ № дǷкǼм. ПǷдǸǱǺь Даǻа 

Лист 

90 ВКР-15.03.02-081620900 00.00.000 ПЗ 

6) Ɉɩɚɫɧɨɫɬɢ, ɜɵɡɜɚɧɧɵɟ ɧɚɪɭɲɟɧɢɹɦɢ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ 

- ɩɪɢ ɧɟɤɨɪɪɟɤɬɧɵɯ ɢɥɢ ɧɟɜɟɪɧɵɯ 
ɞɟɣɫɬɜɢɹɯ ɨɩɟɪɚɬɨɪɨɜ; 
- ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɤɨɧɬɪɨɥɶɧɨ-
ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɭɫɬɪɨɣɫɬɜ 

7) Ɉɩɚɫɧɨɫɬɢ, ɜɨɡɧɢɤɚɸɳɢɟ ɩɪɢ 
ɩɪɟɧɟɛɪɟɠɟɧɢɢ ɷɪɝɨɦɟɬɪɢɱɟɫɤɢɦɢ 
ɩɪɢɧɰɢɩɚɦɢ 

- ɩɪɢ ɧɟɩɪɚɜɢɥɶɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ, 
ɪɚɫɩɨɥɨɠɟɧɢɢ ɢ ɨɩɨɡɧɚɧɢɢ ɪɚɛɨɱɢɯ 
ɨɪɝɚɧɨɜ 

 
Ɋɚɛɨɱɟɟ ɦɟɫɬɨ, ɧɚ ɤɨɬɨɪɨɦ ɜɵɩɨɥɧɹɸɬɫɹ ɪɚɛɨɬɵ ɫ 

ɧɟɮɬɟɝɚɡɨɜɨɞɨɪɚɡɞɟɥɢɬɟɥɟɦ, ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 2.1. 
ɉɨɩɭɬɧɵɣ ɧɟɮɬɹɧɨɣ ɝɚɡ ɫɩɨɫɨɛɟɧ ɜ ɫɦɟɫɢ ɫ ɚɬɦɨɫɮɟɪɧɵɦ ɜɨɡɞɭɯɨɦ 

ɨɛɪɚɡɨɜɵɜɚɬɶ ɜɡɪɵɜɨɨɩɚɫɧɵɟ ɫɦɟɫɢ, ɤɨɬɨɪɵɟ ɩɪɢ ɧɚɥɢɱɢɢ ɨɝɧɹ ɢɥɢ ɢɫɤɪɵ 
ɦɨɝɭɬ ɜɡɨɪɜɚɬɶɫɹ, ɜɵɡɜɚɜ ɪɚɡɪɭɲɟɧɢɟ ɢ ɩɨɠɚɪɵ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɡɞɚɧɢɣ ɢ 
ɨɛɨɪɭɞɨɜɚɧɢɹ. 

ɇɟɮɬɶ, ɩɪɢ ɜɨɡɞɟɣɫɬɜɢɢ ɧɚ ɤɨɠɭ ɱɟɥɨɜɟɤɚ ɨɛɟɡɠɢɪɢɜɚɟɬ ɟɟ, ɱɬɨ ɜ 
ɤɨɧɟɱɧɨɦ ɢɬɨɝɟ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɤɨɠɧɵɦ ɡɚɛɨɥɟɜɚɧɢɹɦ. 

ȼɨɡɦɨɠɧɵ ɨɬɪɚɜɥɟɧɢɹ ɭɝɥɟɜɨɞɨɪɨɞɧɵɦɢ ɝɚɡɚɦɢ, ɪɚɫɬɜɨɪɟɧɧɵɦɢ ɜ 
ɧɟɮɬɢ.  

Ʌɟɝɤɢɟ ɝɚɡɨɜɵɟ ɮɪɚɤɰɢɢ, ɜɵɞɟɥɹɸɳɢɟɫɹ ɢɡ ɧɟɮɬɢ, ɦɨɝɭɬ ɩɪɢɜɟɫɬɢ ɤ 
ɨɛɪɚɡɨɜɚɧɢɸ ɜɡɪɵɜɨɨɩɚɫɧɵɯ ɫɦɟɫɟɣ. ɗɬɨ ɨɫɨɛɟɧɧɨ ɜɚɠɧɨ ɜɜɢɞɭ ɬɨɝɨ, ɱɬɨ 
ɨɛɵɱɧɨɟ ɝɨɪɟɧɢɟ ɜɨɡɧɢɤɚɟɬ ɢ ɪɚɡɜɢɜɚɟɬɫɹ ɬɨɥɶɤɨ ɜ ɩɚɪɨɜɨɣ (ɝɚɡɨɜɨɣ) ɮɚɡɟ, ɢ 
ɢɦɟɧɧɨ ɤ ɷɬɨɣ ɮɚɡɟ ɨɬɧɨɫɹɬɫɹ ɩɨɤɚɡɚɬɟɥɢ ɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɢ 
ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ. ɇɟɮɬɶ ɫɩɨɫɨɛɧɚ ɩɪɢ ɝɨɪɟɧɢɢ ɩɪɨɝɪɟɜɚɬɶɫɹ ɜ ɝɥɭɛɢɧɭ, 
ɨɛɪɚɡɭɹ ɜɫɟ ɜɨɡɪɚɫɬɚɸɳɢɣ ɝɨɦɨɬɟɪɦɢɱɟɫɤɢɣ ɫɥɨɣ.  

ɇɚɥɢɱɢɟ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɪɚɡɪɵɜɭ ɚɩɩɚɪɚɬɨɜ, ɱɬɨ 
ɬɚɤɠɟ ɨɩɚɫɧɨ ɞɥɹ ɠɢɡɧɢ ɩɟɪɫɨɧɚɥɚ. 

ȼ ɬɚɛɥɢɰɟ 7 ɩɪɢɜɟɞɟɧɵ ɨɩɚɫɧɵɟ ɢ ɜɪɟɞɧɵɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɮɚɤɬɨɪɵ, 
ɞɟɣɫɬɜɭɸɳɢɟ ɧɚ ɪɚɛɨɱɟɣ ɩɥɨɳɚɞɤɟ [24]. 
 
Ɍɚɛɥɢɰɚ 6 - Ⱥɧɚɥɢɡ ɨɩɚɫɧɵɯ ɢ ɜɪɟɞɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɚɤɬɨɪɨɜ 
Ƚɪɭɩɩɵ ɮɚɤɬɨɪɨɜ ȼɢɞɵ ɮɚɤɬɨɪɨɜ 

Ɉɩɚɫɧɵɟ ɢ ɜɪɟɞɧɵɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ 
ɮɚɤɬɨɪɵ, ɨɛɥɚɞɚɸɳɢɟ ɫɜɨɣɫɬɜɚɦɢ 
ɮɢɡɢɱɟɫɤɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɨɪɝɚɧɢɡɦ 
ɱɟɥɨɜɟɤɚ 

- ɮɚɤɬɨɪɵ, ɫɜɹɡɚɧɧɵɟ ɫ ɫɢɥɚɦɢ ɢ ɷɧɟɪɝɢɟɣ 
ɦɟɯɚɧɢɱɟɫɤɨɝɨ ɞɜɢɠɟɧɢɹ, ɜ ɬɨɦ ɱɢɫɥɟ ɜ 
ɩɨɥɟ ɬɹɠɟɫɬɢ: 
- ɞɟɣɫɬɜɢɟ ɫɢɥɵ ɬɹɠɟɫɬɢ ɜ ɬɟɯ ɫɥɭɱɚɹɯ, 
ɤɨɝɞɚ ɨɧɨ ɦɨɠɟɬ ɜɵɡɜɚɬɶ ɩɚɞɟɧɢɟ 
ɪɚɛɨɬɚɸɳɟɝɨ, ɫɬɨɹɳɟɝɨ ɧɚ ɨɩɨɪɧɨɣ 
ɩɨɜɟɪɯɧɨɫɬɢ, ɧɚ ɷɬɭ ɠɟ ɨɩɨɪɧɭɸ 
ɩɨɜɟɪɯɧɨɫɬɶ; 
- ɧɟɩɨɞɜɢɠɧɵɟ ɪɟɠɭɳɢɟ, ɤɨɥɸɳɢɟ, 
ɨɛɞɢɪɚɸɳɢɟ, ɪɚɡɪɵɜɚɸɳɢɟ ɱɚɫɬɢ ɬɜɟɪɞɵɯ 
ɨɛɴɟɤɬɨɜ, ɜɨɡɞɟɣɫɬɜɭɸɳɢɟ ɧɚ ɪɚɛɨɬɚɸɳɟɝɨ 
ɩɪɢ ɫɨɩɪɢɤɨɫɧɨɜɟɧɢɢ ɫ ɧɢɦ, ɚ ɬɚɤɠɟ ɠɚɥɚ 
ɧɚɫɟɤɨɦɵɯ, ɡɭɛɵ, ɤɨɝɬɢ, ɲɢɩɵ ɢ ɢɧɵɟ 
ɱɚɫɬɢ ɬɟɥɚ ɠɢɜɵɯ ɨɪɝɚɧɢɡɦɨɜ, 
ɢɫɩɨɥɶɡɭɟɦɵɟ ɢɦɢ ɞɥɹ ɡɚɳɢɬɵ ɢɥɢ 
ɧɚɩɚɞɟɧɢɹ, ɜɤɥɸɱɚɹ ɭɤɭɫɵ; 
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- ɜɵɫɨɤɢɟ ɢɥɢ ɧɢɡɤɢɟ ɬɟɦɩɟɪɚɬɭɪɵ 
ɦɚɬɟɪɢɚɥɶɧɵɯ ɨɛɴɟɤɬɨɜ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ 
ɫɪɟɞɵ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɜɵɡɜɚɬɶ ɨɠɨɝɢ 
(ɨɛɦɨɪɨɠɟɧɢɹ) ɬɤɚɧɟɣ ɨɪɝɚɧɢɡɦɚ ɱɟɥɨɜɟɤɚ; 
- ɮɚɤɬɨɪɵ, ɫɜɹɡɚɧɧɵɟ ɫ ɦɟɯɚɧɢɱɟɫɤɢɦɢ 
ɤɨɥɟɛɚɧɢɹɦɢ ɬɜɟɪɞɵɯ ɬɟɥ ɢ ɢɯ 
ɩɨɜɟɪɯɧɨɫɬɟɣ ɢ ɯɚɪɚɤɬɟɪɢɡɭɟɦɵɟ 
ɩɨɜɵɲɟɧɧɵɦ ɭɪɨɜɧɟɦ ɥɨɤɚɥɶɧɨɣ 
ɜɢɛɪɚɰɢɢ; 
- ɮɚɤɬɨɪɵ, ɫɜɹɡɚɧɧɵɟ ɫ ɚɤɭɫɬɢɱɟɫɤɢɦɢ 
ɤɨɥɟɛɚɧɢɹɦɢ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɫɪɟɞɟ ɢ 
ɯɚɪɚɤɬɟɪɢɡɭɟɦɵɟ ɩɨɜɵɲɟɧɧɵɦ ɭɪɨɜɧɟɦ ɢ 
ɞɪɭɝɢɦɢ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɦɢ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ ɲɭɦɚ; 
- ɨɩɚɫɧɵɟ ɢ ɜɪɟɞɧɵɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ 
ɮɚɤɬɨɪɵ, ɫɜɹɡɚɧɧɵɟ ɫ ɷɥɟɤɬɪɢɱɟɫɤɢɦ 
ɬɨɤɨɦ, ɜɵɡɵɜɚɟɦɵɦ ɪɚɡɧɢɰɟɣ 
ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɩɨɬɟɧɰɢɚɥɨɜ, ɩɨɞ ɞɟɣɫɬɜɢɟ 
ɤɨɬɨɪɨɝɨ ɩɨɩɚɞɚɟɬ ɪɚɛɨɬɚɸɳɢɣ, ɜɤɥɸɱɚɹ 
ɞɟɣɫɬɜɢɟ ɦɨɥɧɢɢ ɢ ɜɵɫɨɤɨɜɨɥɶɬɧɨɝɨ 
ɪɚɡɪɹɞɚ ɜ ɜɢɞɟ ɞɭɝɢ, ɚ ɬɚɤɠɟ 
ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɪɚɡɪɹɞɚ ɠɢɜɵɯ ɨɪɝɚɧɢɡɦɨɜ; 

Ɏɚɤɬɨɪɵ, ɨɛɥɚɞɚɸɳɢɟ ɫɜɨɣɫɬɜɚɦɢ 
ɯɢɦɢɱɟɫɤɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɨɪɝɚɧɢɡɦ 
ɱɟɥɨɜɟɤɚ 

ȼɟɳɟɫɬɜɚ, ɧɚɯɨɞɹɳɢɟɫɹ ɜ ɠɢɞɤɨɦ ɢɥɢ 
ɝɚɡɨɨɛɪɚɡɧɨɦ ɫɨɫɬɨɹɧɢɢ. 
ɋɩɨɫɨɛɵ ɩɪɨɧɢɤɧɨɜɟɧɢɹ: ɱɟɪɟɡ ɨɪɝɚɧɵ 
ɞɵɯɚɧɢɹ, ɱɟɪɟɡ ɤɨɠɧɵɟ ɩɨɤɪɨɜɵ ɢ 
ɫɥɢɡɢɫɬɵɟ ɨɛɨɥɨɱɤɢ. 
ɉɨ ɯɚɪɚɤɬɟɪɭ ɪɟɡɭɥɶɬɢɪɭɸɳɟɝɨ 
ɯɢɦɢɱɟɫɤɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɨɪɝɚɧɢɡɦ: 
ɬɨɤɫɢɱɟɫɤɢɟ (ɹɞɨɜɢɬɵɟ), ɪɚɡɞɪɚɠɚɸɳɢɟ, 
ɤɚɧɰɟɪɨɝɟɧɧɵɟ. 
ɉɨ ɫɨɫɬɚɜɭ: ɫɦɟɫɢ. 

 
Ⱥɩɩɚɪɚɬ ɇȽȼɊɉ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɧɚɡɟɦɧɨ ɧɚ ɨɬɤɪɵɬɨɣ ɩɥɨɳɚɞɤɟ. ɋɨɫɭɞ 

ɢɡɝɨɬɚɜɥɢɜɚɟɬɫɹ ɜ ɛɥɨɱɧɨɦ ɢɫɩɨɥɧɟɧɢɢ, ɜ ɤɨɦɩɥɟɤɬ ɜɯɨɞɢɬ ɛɨɤɫ (ɪɢɫɭɧɨɤ 2), 
ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ ɪɚɡɦɟɳɟɧɢɹ ɬɪɭɛɨɩɪɨɜɨɞɧɵɯ ɫɢɫɬɟɦ ɫ ɭɫɬɚɧɨɜɤɨɣ 
ɡɚɩɨɪɧɨ-ɪɟɝɭɥɢɪɭɸɳɟɣ ɚɪɦɚɬɭɪɵ ɢ ɩɟɪɜɢɱɧɵɯ ɤɨɧɬɪɨɥɶɧɨ-ɢɡɦɟɪɢɬɟɥɶɧɵɯ 
ɩɪɢɛɨɪɨɜ ɢ ɚɜɬɨɦɚɬɢɤɢ. 

ɉɟɪɫɨɧɚɥɨɦ ɜɵɩɨɥɧɹɸɬɫɹ ɪɚɛɨɬɵ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɜ ɛɥɨɤ-ɛɨɤɫɟ (ɩɪɢ 
ɨɬɛɨɪɟ ɩɪɨɛ, ɫɧɹɬɢɢ ɩɨɤɚɡɚɧɢɣ ɩɪɢɛɨɪɨɜ, ɪɟɝɭɥɢɪɨɜɚɧɢɢ ɩɨɞɚɱɢ ɷɦɭɥɶɫɢɢ ɜ 
ɫɨɫɭɞ ɢ ɬ.ɩ.) (ɪɢɫɭɧɨɤ 2.3), ɚ ɬɚɤɠɟ ɩɨ ɩɨɞɞɟɪɠɚɧɢɸ ɩɨɪɹɞɤɚ ɧɚ ɪɚɛɨɱɟɣ 
ɩɥɨɳɚɞɤɟ ɨɤɨɥɨ ɚɩɩɚɪɚɬɚ. Ɍɚɤɠɟ ɜɨɡɦɨɠɧɨ ɩɪɨɜɟɞɟɧɢɟ ɪɚɛɨɬ ɩɨ ɜɧɭɬɪɟɧɧɟɦɭ 
ɨɫɦɨɬɪɭ ɢ ɱɢɫɬɤɟ ɚɩɩɚɪɚɬɚ ɥɢɰɚɦɢ ɫ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɦɢ ɧɚɜɵɤɚɦɢ. 

ɉɨ ɨɫɧɨɜɧɨɦɭ ɜɢɞɭ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɭɫɬɚɧɨɜɥɟɧ II  ɤɥɚɫɫ 
ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɝɨ ɪɢɫɤɚ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɣ ɭɪɨɜɟɧɶ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ 
ɬɪɚɜɦɚɬɢɡɦɚ, ɩɪɨɮɡɚɛɨɥɟɜɚɟɦɨɫɬɢ ɢ ɪɚɫɯɨɞɨɜ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɩɨ ɩɪɨɝɪɚɦɦɟ 
ɨɛɹɡɚɬɟɥɶɧɨɝɨ ɫɨɰɢɚɥɶɧɨɝɨ ɫɬɪɚɯɨɜɚɧɢɹ.   



 
 

Иǰм. ЛǱǺǻ № дǷкǼм. ПǷдǸǱǺь Даǻа 

Лист 

92 ВКР-15.03.02-081620900 00.00.000 ПЗ 

ɋɬɪɚɯɨɜɵɟ ɬɚɪɢɮɵ ɧɚ ɨɛɹɡɚɬɟɥɶɧɨɟ ɫɬɪɚɯɨɜɚɧɢɟ ɨɬ ɧɟɫɱɚɫɬɧɵɯ ɫɥɭɱɚɟɜ 
ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ ɢ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ ɡɚɛɨɥɟɜɚɧɢɣ ɫɨɫɬɚɜɥɹɸɬ 30% ɤ 
ɧɚɱɢɫɥɟɧɧɨɣ ɨɩɥɚɬɟ ɬɪɭɞɚ [25].  

ȼɨɡɦɨɠɧɵɟ ɚɜɚɪɢɣɧɵɟ ɫɢɬɭɚɰɢɢ ɢ ɢɯ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ 
ɫɪɟɞɭ:  

- ɨɛɪɵɜ ɢɡɨɥɹɰɢɢ ɤɚɛɟɥɹ, ɩɪɨɜɨɞɨɜ, ɩɨɞɯɨɞɹɳɢɯ ɤ ɷɥɟɤɬɪɨɩɪɢɜɨɞɧɨɣ 
ɬɪɭɛɨɩɪɨɜɨɞɧɨɣ ɚɪɦɚɬɭɪɟ – ɜɨɡɧɢɤɧɨɜɟɧɢɟ ɪɚɡɧɨɫɬɢ ɩɨɬɟɧɰɢɚɥɨɜ, 
ɜɨɡɦɨɠɧɨɫɬɶ ɭɞɚɪɚ ɬɨɤɨɦ ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ ɩɟɪɫɨɧɚɥɚ;  

- ɪɚɡɪɵɜ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɢɥɢ ɫɨɫɭɞɚ – ɪɨɡɥɢɜ ɧɟɮɬɢ, ɡɚɝɪɹɡɧɟɧɢɟ 
ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ;  

- ɪɚɡɪɵɜ ɠɚɪɨɜɨɣ ɬɪɭɛɵ ɜɧɭɬɪɢ ɫɨɫɭɞɚ, ɜ ɤɨɬɨɪɨɣ ɩɪɨɢɫɯɨɞɢɬ ɫɝɨɪɚɧɢɟ 
ɝɚɡɨɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ – ɜɨɡɧɢɤɧɨɜɟɧɢɟ ɩɨɠɚɪɚ ɢɥɢ ɜɡɪɵɜɚ, ɩɨɪɚɠɟɧɢɟ 
ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ ɩɟɪɫɨɧɚɥɚ ɨɝɧёɦ, ɭɞɚɪɧɨɣ ɜɨɥɧɨɣ ɢɥɢ ɨɫɤɨɥɤɚɦɢ ɦɟɬɚɥɥɚ, 
ɡɚɝɪɹɡɧɟɧɢɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜɫɥɟɞɫɬɜɢɟ ɩɨɠɚɪɚ ɢɥɢ ɪɨɡɥɢɜɚ ɧɟɮɬɢ; 

- ɪɚɡɝɟɪɦɟɬɢɡɚɰɢɹ ɫɨɫɭɞɚ – ɨɬɪɚɜɥɟɧɢɟ ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ ɩɟɪɫɨɧɚɥɚ 
ɝɚɡɨɦ, ɡɚɝɪɹɡɧɟɧɢɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, ɜɨɡɦɨɠɧɨɫɬɶ ɜɡɪɵɜɚ. 
 

10.2 ɂɧɠɟɧɟɪɧɵɟ ɢ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɟ ɪɟɲɟɧɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɪɚɛɨɬ 
 

ɗɤɫɩɥɭɚɬɚɰɢɹ ɚɩɩɚɪɚɬɚ ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ ɧɚ ɨɬɤɪɵɬɨɣ ɩɥɨɳɚɞɤɟ ɜ 
ɤɪɭɝɥɨɫɭɬɨɱɧɨɦ ɪɟɠɢɦɟ ɩɨɫɦɟɧɧɨ. ȼ ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɡɚɞɟɣɫɬɜɨɜɚɧɨ 1-2 ɨɩɟɪɚɬɨɪɚ ɨɱɢɫɬɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɢ ɦɚɫɬɟɪ 
ɭɫɬɚɧɨɜɤɢ. ɉɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɦɨɝɭɬ ɛɵɬɶ ɩɪɢɜɥɟɱɟɧɵ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ 
ɫɩɟɰɢɚɥɢɫɬɵ. 

Ⱦɥɹ ɭɞɨɛɫɬɜɚ ɤɨɧɬɪɨɥɹ, ɨɛɫɥɭɠɢɜɚɧɢɹ ɢ ɪɟɦɨɧɬɚ ɚɩɩɚɪɚɬɚ ɩɪɟɞɭɫɦɨɬɪɟɧ 
ɛɥɨɤ – ɛɨɤɫ ɢ ɥɸɤ-ɥɚɡɵ. Ʉɨɧɫɬɪɭɤɰɢɹ ɛɨɤɫɚ ɨɛɟɫɩɟɱɢɜɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ 
ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ, ɩɪɨɜɟɞɟɧɢɹ ɝɪɭɡɨɩɨɞɴɟɦɧɵɯ ɨɩɟɪɚɰɢɣ ɢ ɪɟɦɨɧɬɚ. Ȼɨɤɫ 
ɨɛɨɪɭɞɭɟɬɫɹ ɢɧɠɟɧɟɪɧɵɦɢ ɫɢɫɬɟɦɚɦɢ ɨɬɨɩɥɟɧɢɹ ɢ ɜɟɧɬɢɥɹɰɢɢ, 
ɷɥɟɤɬɪɨɨɫɜɟɳɟɧɢɹ (ɨɫɜɟɳɟɧɢɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɥɚɦɩɚɦɢ ɧɚɤɚɥɢɜɚɧɢɹ ɥɢɛɨ 
ɝɚɡɨɪɚɡɪɹɞɧɵɦɢ ɥɚɦɩɚɦɢ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ), ɡɚɡɟɦɥɟɧɢɹ, ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ 
ɩɨɠɚɪɧɨɣ ɫɢɝɧɚɥɢɡɚɰɢɟɣ. Ȼɥɨɤ-ɛɨɤɫ ɡɚɤɪɵɜɚɟɬɫɹ ɞɥɹ ɢɫɤɥɸɱɟɧɢɹ ɞɨɫɬɭɩɚ 
ɩɨɫɬɨɪɨɧɧɢɯ ɥɢɰ. Ⱦɥɹ ɨɛɫɥɭɠɢɜɚɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɲɬɭɰɟɪɨɜ, 
ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɨɝɨ ɤɥɚɩɚɧɚ ɢ ɤɨɧɬɪɨɥɶɧɨ – ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɩɪɢɛɨɪɨɜ ɫɜɟɪɯɭ 
ɚɩɩɚɪɚɬɚ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɩɥɨɳɚɞɤɢ ɨɛɫɥɭɠɢɜɚɧɢɹ. 

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɬɪɭɛɨɩɪɨɜɨɞɵ, ɡɚɩɨɪɧɚɹ ɢ ɪɟɝɭɥɢɪɭɸɳɚɹ ɚɪɦɚɬɭɪɚ 
ɨɫɧɚɳɚɸɬɫɹ ɨɩɨɡɧɚɜɚɬɟɥɶɧɵɦɢ ɬɚɛɥɢɱɤɚɦɢ, ɭɤɚɡɵɜɚɟɬɫɹ ɧɚɩɪɚɜɥɟɧɢɟ 
ɞɜɢɠɟɧɢɹ ɢ ɫɨɫɬɚɜ ɩɟɪɟɤɚɱɢɜɚɟɦɨɣ ɫɪɟɞɵ. Ɂɚɩɨɪɧɚɹ ɚɪɦɚɬɭɪɚ ɨɤɪɚɲɢɜɚɟɬɫɹ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɥɢɧɢɟɣ, ɧɚ ɲɬɭɪɜɚɥɚɯ ɡɚɞɜɢɠɟɤ ɧɚɧɨɫɢɬɫɹ 
ɧɚɩɪɚɜɥɟɧɢɟ ɜɪɚɳɟɧɢɹ ɧɚ ɨɬɤɪɵɬɢɟ ɢ ɡɚɤɪɵɬɢɟ. 

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɨɛɴɟɤɬɚ ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ ɧɚ ȼɚɧɤɨɪɫɤɨɦ ɦɟɫɬɨɪɨɠɞɟɧɢɢ 
ɜ ɫɟɜɟɪɧɨɣ ɱɚɫɬɢ  Ɍɭɪɭɯɚɧɫɤɨɝɨ ɪɚɣɨɧɚ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ, ɜ ɤɥɢɦɚɬɢɱɟɫɤɨɦ 
ɪɟɝɢɨɧɟ ɫ ɨɛɨɡɧɚɱɟɧɢɟɦ 1ɛ (IV) ɫɨ ɫɪɟɞɧɟɣ ɬɟɦɩɟɪɚɬɭɪɨɣ ɜɨɡɞɭɯɚ ɜ ɡɢɦɧɟɟ 
ɜɪɟɦɹ ɨɤɨɥɨ -41 °ɋ, ɜ ɥɟɬɧɟɟ ɨɤɨɥɨ +20°ɋ, ɜ ɨɬɞɟɥɶɧɵɯ ɫɥɭɱɚɹɯ ɬɟɦɩɟɪɚɬɭɪɚ 
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ɩɪɟɜɵɲɚɟɬ ɨɬɦɟɬɤɭ +40 °ɋ, ɫɪɟɞɧɹɹ ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ 1,3 ɦ/ɫ [25]. ɋɪɟɞɧɟɝɨɞɨɜɨɟ 
ɤɨɥɢɱɟɫɬɜɨ ɨɫɚɞɤɨɜ ɫɨɫɬɚɜɥɹɟɬ 400-500 ɦɦ. Ɋɚɣɨɧ ɪɚɫɩɨɥɨɠɟɧ ɜ ɡɨɧɟ ɪɟɡɤɨ-
ɤɨɧɬɢɧɟɧɬɚɥɶɧɨɝɨ ɤɥɢɦɚɬɚ. Ʌɟɬɨ ɜ Ɍɭɪɭɯɚɧɫɤɨɦ ɪɚɣɨɧɟ ɤɨɪɨɬɤɨɟ – ɫ ɤɨɧɰɚ 
ɢɸɧɹ ɩɨ ɫɟɪɟɞɢɧɭ ɚɜɝɭɫɬɚ. ɋɪɟɞɧɟɝɨɞɨɜɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɨɬ -5 °ɋ ɞɨ -15 
°ɋ.  

ȼɵɩɨɥɧɹɟɦɵɟ ɪɚɛɨɬɵ ɞɥɹ ɨɩɟɪɚɬɨɪɨɜ ɨɱɢɫɬɧɵɯ ɫɨɨɪɭɠɟɧɢɣ, ɦɚɫɬɟɪɚ ɢ 
ɞɪɭɝɢɯ ɥɢɰ, ɭɱɚɫɬɜɭɸɳɢɯ ɜ ɪɟɦɨɧɬɟ ɚɩɩɚɪɚɬɚ, ɩɨ ɷɧɟɪɝɨɡɚɬɪɚɬɚɦ ɨɬɧɨɫɹɬɫɹ ɤ 
ɤɚɬɟɝɨɪɢɢ IIa – ɪɚɛɨɬɵ ɩɪɨɜɨɞɹɬɫɹ ɧɚ ɨɬɤɪɵɬɨɦ ɜɨɡɞɭɯɟ. 

ɍɫɬɚɧɨɜɤɚ ɨɛɨɪɭɞɨɜɚɧɚ ɬɪɟɦɹ ɩɨɦɟɳɟɧɢɹɦɢ ɞɥɹ ɨɛɨɝɪɟɜɚ ɩɟɪɫɨɧɚɥɚ ɢɥɢ 
ɭɤɪɵɬɢɹ ɨɬ ɠɚɪɵ, ɯɪɚɧɟɧɢɹ ɢɧɜɟɧɬɚɪɹ ɢ ɧɟɨɛɯɨɞɢɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. Ʉɚɠɞɨɟ 
ɩɨɦɟɳɟɧɢɟ ɨɛɨɪɭɞɨɜɚɧɨ ɜɨɡɞɭɲɧɵɦ ɨɬɨɩɢɬɟɥɟɦ, ɟɫɬɟɫɬɜɟɧɧɨɣ ɜɟɧɬɢɥɹɰɢɟɣ, 
ɨɫɜɟɳɟɧɢɟɦ, ɞɨɫɬɚɬɨɱɧɵɦ ɞɥɹ ɪɚɛɨɬɵ ɫ ɞɨɤɭɦɟɧɬɚɦɢ. ȼ ɡɢɦɧɟɟ ɜɪɟɦɹ 
ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɡɚɬɪɚɬɵ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ ɨɛɨɝɪɟɜ 
ɩɨɦɟɳɟɧɢɣ ɜ ɪɚɡɦɟɪɟ ɞɨ 155 ɤȼɬ [26]. 
 

10.3 ɋɚɧɢɬɚɪɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɩɨɦɟɳɟɧɢɸ ɢ ɪɚɡɦɟɳɟɧɢɸ 
ɢɫɩɨɥɶɡɭɟɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
 

ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɚɹ ɬɟɪɪɢɬɨɪɢɹ, ɧɚ ɤɨɬɨɪɨɣ ɪɚɫɩɨɥɨɠɟɧ ɚɩɩɚɪɚɬ, 
ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɭɫɵɩɚɧɧɭɸ ɩɟɫɤɨɦ ɪɨɜɧɭɸ ɩɥɨɳɚɞɤɭ 40ɯ15 ɦɟɬɪɨɜ, ɛɟɡ 
ɭɤɥɨɧɚ. ɉɪɟɞɩɪɢɧɹɬɵɟ ɦɟɪɵ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɡɚɝɪɹɡɧɟɧɢɹ 
ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ ɫɥɭɱɚɟ ɚɜɚɪɢɣɧɨɣ ɫɢɬɭɚɰɢɢ [27].  

Ʉ ɩɥɨɳɚɞɤɟ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɫɜɨɛɨɞɧɵɣ ɩɪɨɯɨɞ ɞɥɹ ɥɸɞɟɣ ɜ ɰɟɥɹɯ 
ɨɛɟɫɩɟɱɟɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɧɟɨɛɯɨɞɢɦɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɞɟɣɫɬɜɢɣ. 

ȼ ɜɨɡɞɭɯɟ ɪɚɛɨɱɟɣ ɡɨɧɵ ɩɪɢɫɭɬɫɬɜɭɟɬ ɤɨɧɰɟɧɬɪɚɰɢɹ ɜɪɟɞɧɵɯ ɝɚɡɨɜ 
(ɩɚɪɵ ɧɟɮɬɢ, ɩɨɩɭɬɧɵɣ ɝɚɡ, ɫɟɪɨɜɨɞɨɪɨɞ), ɧɟ ɩɪɟɜɵɲɚɸɳɢɯ ɩɪɟɞɟɥɶɧɨ 
ɞɨɩɭɫɬɢɦɭɸ. Ɉɬɤɪɵɬɚɹ ɩɥɨɳɚɞɤɚ ɫɩɨɫɨɛɫɬɜɭɟɬ ɜɵɧɨɫɭ ɫ ɪɚɛɨɱɟɝɨ ɦɟɫɬɚ 
ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɜɟɬɪɨɦ.  

Ʉɨɧɫɬɪɭɤɰɢɹ ɫɨɫɭɞɚ ɨɛɟɫɩɟɱɢɜɚɟɬ ɫɧɢɠɟɧɢɟ ɲɭɦɚ, ɜɢɛɪɚɰɢɢ ɢ ɜɵɫɨɤɢɯ 
ɬɟɦɩɟɪɚɬɭɪ ɧɚɪɭɠɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɚɩɩɚɪɚɬɚ ɧɢɠɟ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɧɨɪɦ ɩɪɢ 
ɫɨɛɥɸɞɟɧɢɢ ɬɪɟɛɨɜɚɧɢɣ ɦɨɧɬɚɠɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ. ɇɚɪɭɠɧɚɹ ɢɡɨɥɹɰɢɹ 
ɚɩɩɚɪɚɬɚ ɨɛɟɫɩɟɱɢɜɚɟɬ ɭɪɨɜɟɧɶ ɲɭɦɚ ɧɢɠɟ 75 ɞȻȺ [28]. ȼɢɛɪɚɰɢɢ, 
ɫɨɡɞɚɜɚɟɦɵɟ ɪɚɛɨɬɚɸɳɢɦ ɚɩɩɚɪɚɬɨɦ, ɧɟɡɧɚɱɢɬɟɥɶɧɵ (ɞɥɹ ɜɢɛɪɚɰɢɣ 
ɱɚɫɬɨɬɧɵɯ ɩɨɥɨɫ 40 Ƚɰ – ɡɧɚɱɟɧɢɟ ɜɢɛɪɨɭɫɤɨɪɟɧɢɹ ɦɟɧɟɟ 0,28 ɦ2/c, ɡɧɚɱɟɧɢɟ 
ɜɢɛɪɨɫɤɨɪɨɫɬɢ ɦɟɧɟɟ 0,0011 ɦ/c) ɢ ɧɟ ɩɪɟɞɫɬɚɜɥɹɸɬ ɨɩɚɫɧɨɫɬɢ ɞɥɹ ɡɞɨɪɨɜɶɹ 
ɪɚɛɨɬɧɢɤɨɜ [29]. Ⱦɥɹ ɡɚɳɢɬɵ ɨɬ ɫɬɚɬɢɱɟɫɤɨɝɨ ɷɥɟɤɬɪɢɱɟɫɬɜɚ ɫɨɫɭɞɵ 
ɨɫɧɚɳɚɸɬɫɹ ɡɚɡɟɦɥɹɸɳɢɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ. 

ɉɥɨɳɚɞɤɚ ɨɛɨɪɭɞɨɜɚɧɚ ɫɢɫɬɟɦɨɣ ɨɫɜɟɳɟɧɢɹ, ɩɢɬɚɟɦɨɣ ɨɬ ɝɟɧɟɪɚɬɨɪɚ. 
Ʌɚɦɩɵ ɨɫɜɟɳɟɧɢɹ ɪɚɫɩɨɥɨɠɟɧɵ ɧɚ ɤɚɠɞɨɣ ɟɞɢɧɢɰɟ ɬɟɯɧɢɤɢ, ɚ ɬɚɤɠɟ 
ɪɚɛɨɬɚɸɳɢɦ ɜ ɧɨɱɧɭɸ ɫɦɟɧɭ ɨɛɹɡɚɬɟɥɶɧɨ ɜɵɞɚɟɬɫɹ ɫɪɟɞɫɬɜɨ ɨɫɜɟɳɟɧɢɹ. 

ɇɚ ɨɫɜɟɳɟɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ (ɩɪɢɛɨɪɨɜ ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɪɚɛɨɱɢɯ 
ɩɨɤɚɡɚɬɟɥɟɣ) ɩɪɢɦɟɧɹɟɬɫɹ ɫɢɫɬɟɦɚ ɨɫɜɟɳɟɧɢɹ ɞɥɹ ɪɚɛɨɬɵ ɜɵɫɨɤɨɣ ɬɨɱɧɨɫɬɢ 
(ɭɪɨɜɟɧɶ ɨɫɜɟɳɟɧɧɨɫɬɢ 300 ɥɤ), ɞɥɹ ɨɫɜɟɳɟɧɢɹ ɩɨɦɟɳɟɧɢɣ ɨɛɨɝɪɟɜɚ ɢ ɩɪɨɱɢɯ 
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ɭɱɚɫɬɤɨɜ ɧɚ ɨɬɤɪɵɬɨɣ ɦɟɫɬɧɨɫɬɢ - ɫɢɫɬɟɦɚ  ɨɫɜɟɳɟɧɢɹ ɞɥɹ ɪɚɛɨɬɵ ɫɪɟɞɧɟɣ 
ɬɨɱɧɨɫɬɢ (ɭɪɨɜɟɧɶ ɨɫɜɟɳɟɧɧɨɫɬɢ 200 ɥɤ). 

ȼ ɤɚɱɟɫɬɜɟ ɫɚɧɢɬɚɪɧɨ-ɛɵɬɨɜɨɝɨ ɩɨɦɟɳɟɧɢɹ ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɦɟɧɟɧɨ 
ɭɤɪɵɬɢɟ ɞɥɹ ɨɛɨɝɪɟɜɚ, ɜ ɤɨɬɨɪɨɦ ɞɥɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɰɟɥɟɣ ɫɨɨɪɭɠɟɧ 
ɫɚɧɢɬɚɪɧɨ-ɬɟɯɧɢɱɟɫɤɢɣ ɭɡɟɥ (ɪɚɤɨɜɢɧɚ, ɬɭɚɥɟɬ), ɚ ɬɚɤɠɟ ɩɪɢɫɭɬɫɬɜɭɟɬ ɦɟɛɟɥɶ 
ɞɥɹ ɨɬɞɵɯɚ ɪɚɛɨɱɢɯ, ɜɟɞɟɧɢɹ ɞɨɤɭɦɟɧɬɚɰɢɢ. ȼ ɩɨɦɟɳɟɧɢɹɯ ɭɫɬɚɧɨɜɥɟɧɵ 
ɬɟɪɦɨɦɟɬɪɵ ɞɥɹ ɤɨɧɬɪɨɥɹ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɡɞɭɯɚ. 

Ɍɚɤ ɤɚɤ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɨɛɴɟɤɬɚ ɯɚɪɚɤɬɟɪɧɨ ɩɨɬɟɧɰɢɚɥɶɧɨɟ 
ɞɟɣɫɬɜɢɟ ɪɚɡɥɢɱɧɵɯ ɜɪɟɞɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɚɤɬɨɪɨɜ, ɬɨ ɞɥɹ ɡɚɳɢɬɵ 
ɩɟɪɫɨɧɚɥɚ ɢɫɩɨɥɶɡɭɟɬɫɹ ɫɩɟɰɨɞɟɠɞɚ, ɫɩɟɰɨɛɭɜɶ, ɫɪɟɞɫɬɜɚ ɡɚɳɢɬɵ ɪɭɤ, 
ɩɪɨɬɢɜɨɝɚɡɵ ɢ ɞɪ. Ʉ ɫɩɟɰɢɚɥɶɧɵɦ ɫɪɟɞɫɬɜɚɦ ɡɚɳɢɬɵ ɤɨɠɢ ɨɬɧɨɫɹɬɫɹ 
ɡɚɳɢɬɧɵɟ ɩɚɫɬɵ, ɦɚɡɢ ɢ ɤɪɟɦɵ. ɉɟɪɟɱɟɧɶ ɢɫɩɨɥɶɡɭɟɦɵɯ ɋɂɁ ɢ ɋɂɁɈȾ: 

- ɤɨɫɬɸɦ ɯɥɨɩɱɚɬɨɛɭɦɚɠɧɵɣ ɫ ɜɨɞɨɨɬɬɚɥɤɢɜɚɸɳɢɟɣ ɩɪɨɩɢɬɤɨɣ; 
- ɛɨɬɢɧɤɢ ɤɨɠɚɧɵɟ ɢɥɢ ɫɚɩɨɝɢ ɤɢɪɡɨɜɵɟ; 
- ɪɭɤɚɜɢɰɵ ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɟ ɢɥɢ ɩɟɪɱɚɬɤɢ ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɟ; 
- ɝɨɥɨɜɧɨɣ ɭɛɨɪ ɥɟɬɧɢɣ; 
- ɤɚɫɤɚ ɡɚɳɢɬɧɚɹ; 
- ɩɥɚɳ ɧɟɩɪɨɦɨɤɚɟɦɵɣ; 
- ɨɱɤɢ ɡɚɳɢɬɧɵɟ; 
- ɩɪɨɬɢɜɨɝɚɡ. 
Ⱦɥɹ ɪɚɛɨɬɵ ɜ ɡɢɦɧɟɟ ɜɪɟɦɹ ɝɨɞɚ ɜɵɞɚɟɬɫɹ: ɤɨɫɬɸɦ ɡɢɦɧɢɣ ɫɨ ɫɴɟɦɧɵɦ 

ɭɬɟɩɥɹɸɳɢɦ ɩɨɞɤɥɚɞɨɦ; ɜɚɥɟɧɤɢ; ɫɚɩɨɝɢ ɭɬɟɩɥɟɧɧɵɟ; ɩɟɪɱɚɬɤɢ ɭɬɟɩɥɟɧɧɵɟ; 
ɝɨɥɨɜɧɨɣ ɭɛɨɪ ɡɢɦɧɢɣ; ɬɟɪɦɨɛɟɥɶɟ [30]. 

Ʉɚɠɞɵɣ ɪɚɛɨɬɧɢɤ ɞɨɥɠɟɧ ɛɵɬɶ ɨɛɟɫɩɟɱɟɧ ɚɧɚɥɢɡɚɬɨɪɨɦ ɜɨɡɞɭɯɚ ɞɥɹ 
ɨɩɪɟɞɟɥɟɧɢɹ ɉȾɄ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ. 
 

10.4 Ɉɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ 
 

ɉɪɢ ɩɟɪɟɤɚɱɤɟ ɫɵɪɨɣ ɧɟɮɬɢ ɜ ɫɦɟɫɢ ɫ ɩɨɩɭɬɧɵɦ ɝɚɡɨɦ ɥɟɬɭɱɢɟ 
ɤɨɦɩɨɧɟɧɬɵ ɧɟɮɬɢ (ɩɪɟɞɟɥɶɧɵɟ ɭɝɥɟɜɨɞɨɪɨɞɵ, ɫɨɟɞɢɧɟɧɢɹ ɭɝɥɟɪɨɞɚ ɫ 
ɤɢɫɥɨɪɨɞɨɦ), ɩɨɩɭɬɧɵɣ ɝɚɡ (ɦɟɬɚɧ), ɫɨɟɞɢɧɟɧɢɹ ɞɪɭɝɢɯ ɯɢɦɢɱɟɫɤɢɯ 
ɷɥɟɦɟɧɬɨɜ, ɫɨɞɟɪɠɚɳɢɯɫɹ ɜ ɧɟɮɬɢ (ɱɚɳɟ ɜɫɟɝɨ ɫɟɪɨɜɨɞɨɪɨɞ) ɦɨɝɭɬ 
ɩɪɨɫɚɱɢɜɚɬɶɫɹ ɱɟɪɟɡ ɭɩɥɨɬɧɟɧɢɹ, ɜɵɞɟɥɹɬɫɹ ɩɪɢ ɨɬɛɨɪɟ ɩɪɨɛ.  

Ȼɨɥɶɲɢɧɫɬɜɨ ɝɚɡɨɜ ɩɪɢ ɜɞɵɯɚɧɢɢ ɜɵɡɵɜɚɸɬ ɝɨɥɨɜɨɤɪɭɠɟɧɢɟ, ɝɨɥɨɜɧɵɟ 
ɛɨɥɢ, ɫɥɚɛɨɫɬɶ, ɬɨɲɧɨɬɭ. ɋɟɪɨɜɨɞɨɪɨɞ ɨɤɚɡɵɜɚɟɬ ɪɚɡɞɪɚɠɚɸɳɟɟ ɞɟɣɫɬɜɢɟ ɧɚ 
ɫɥɢɡɢɫɬɵɟ ɨɛɨɥɨɱɤɢ, ɛɟɧɡɨɥ ɹɜɥɹɟɬɫɹ ɫɢɥɶɧɵɦ ɤɚɧɰɟɪɨɝɟɧɨɦ. ȼɫɟ ɤɨɦɩɨɧɟɧɬɵ 
ɧɟɮɬɢ ɹɜɥɹɸɬɫɹ ɜɡɪɵɜɨɨɩɚɫɧɵɦɢ. Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɉȾɄ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɜ ɜɨɡɞɭɯɟ ɪɚɛɨɱɟɣ ɡɨɧɵ ɧɟ 
ɞɨɥɠɧɵ ɩɪɟɜɵɲɚɬɶ ɞɨɩɭɫɬɢɦɵɯ ɡɧɚɱɟɧɢɣ: 

ȼ ɬɚɛɥɢɰɟ 8 ɩɪɢɜɟɞɟɧɵ ɉȾɄ ɢ ɤɥɚɫɫɵ ɨɩɚɫɧɨɫɬɢ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ, 
ɜɵɞɟɥɹɟɦɵɯ ɜ ɩɪɨɰɟɫɫɟ ɩɟɪɟɤɚɱɤɢ ɧɟɮɬɢ [31]. 
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Ɍɚɛɥɢɰɚ 7 - ɉȾɄ ɤɨɦɩɨɧɟɧɬɨɜ ɧɟɮɬɢ ɢ ɩɨɩɭɬɧɨɝɨ ɝɚɡɚ 
ȼɟɳɟɫɬɜɨ ɉȾɄ, ɦɝ/ɦ3 Ʉɥɚɫɫ ɨɩɚɫɧɨɫɬɢ 
ɋɟɪɨɜɨɞɨɪɨɞ 10 III  
Ɇɟɬɚɧ 7000 IV  
ɉɪɨɩɚɧ 300 IV  
Ȼɟɧɡɨɥ 5 III  
ɉɚɪɵ ɧɟɮɬɢ (ɫɦɟɫɶ) 10 III  

 
Ʉɨɧɬɪɨɥɶ ɉȾɄ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɩɪɨɜɨɞɢɬɫɹ ɩɪɢ ɩɨɦɨɳɢ ɩɟɪɟɧɨɫɧɨɝɨ 

ɝɚɡɨɚɧɚɥɢɡɚɬɨɪɚ, ɜɵɞɚɜɚɟɦɨɝɨ ɤɚɠɞɨɦɭ ɪɚɛɨɱɟɦɭ.  
Ɉɬɤɪɵɬɚɹ ɩɥɨɳɚɞɤɚ ɫɩɨɫɨɛɫɬɜɭɟɬ ɛɵɫɬɪɨɦɭ ɭɞɚɥɟɧɢɸ ɝɚɡɨɜ ɫ 

ɬɟɪɪɢɬɨɪɢɢ, ɞɥɹ ɱɪɟɡɜɵɱɚɣɧɵɯ ɫɢɬɭɚɰɢɣ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟ 
ɩɪɨɬɢɜɨɝɚɡɚ.  

Ⱦɥɹ ɢɫɤɥɸɱɟɧɢɹ ɢ ɭɦɟɧɶɲɟɧɢɹ ɞɟɣɫɬɜɢɹ ɨɩɚɫɧɵɯ ɢ ɜɪɟɞɧɵɯ ɮɚɤɬɨɪɨɜ ɜ 
ɜɨɡɞɭɯɟ ɪɚɛɨɱɟɣ ɡɨɧɵ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɩɪɨɜɟɪɹɬɶ ɝɟɪɦɟɬɢɱɧɨɫɬɶ ɭɩɥɨɬɧɟɧɢɣ ɜ 
ɬɪɭɛɨɩɪɨɜɨɞɚɯ ɢ ɭɫɬɶɟɜɨɣ ɚɪɦɚɬɭɪɟ, ɫɧɢɡɢɬɶ ɜɪɟɦɹ ɨɬɛɨɪɚ ɩɪɨɛ ɞɥɹ 
ɭɦɟɧɶɲɟɧɢɹ ɤɨɥɢɱɟɫɬɜɚ ɜɵɩɭɫɤɚɟɦɨɝɨ ɝɚɡɚ. 

Ɉɩɚɫɧɨɫɬɶ ɞɟɣɫɬɜɢɹ ɫɬɚɬɢɱɟɫɤɨɝɨ ɷɥɟɤɬɪɢɱɟɫɬɜɚ ɭɫɬɪɚɧɹɟɬɫɹ ɬɟɦ, ɱɬɨ 
ɫɩɟɰɢɚɥɶɧɵɦɢ ɦɟɪɚɦɢ ɫɨɡɞɚɟɬɫɹ ɭɬɟɱɤɚ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɡɚɪɹɞɨɜ, ɩɪɟɞɨɬɜɪɚɳɚɹ 
ɧɚɤɨɩɥɟɧɢɟ ɷɧɟɪɝɢɢ ɡɚɪɹɞɚ. 

Ⱦɥɹ ɡɚɳɢɬɵ ɨɬ ɧɚɤɨɩɥɟɧɢɹ ɢ ɩɪɨɹɜɥɟɧɢɹ ɡɚɪɹɞɨɜ ɫɬɚɬɢɱɟɫɤɨɝɨ 
ɷɥɟɤɬɪɢɱɟɫɬɜɚ ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɦɟɪɨɩɪɢɹɬɢɹ: 

- ɨɬɜɨɞ ɡɚɪɹɞɨɜ ɩɭɬɟɦ ɡɚɡɟɦɥɟɧɢɹ ɤɨɪɩɭɫɚ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ 
ɤɨɦɦɭɧɢɤɚɰɢɣ; 

- ɨɛɟɫɩɟɱɟɧɢɟ ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ ɩɪɨɞɭɤɬɚ ɩɨ ɬɪɭɛɨɩɪɨɜɨɞɚɦ ɜ 
ɩɪɟɞɟɥɚɯ, ɧɟ ɩɪɟɜɵɲɚɸɳɢɯ ɪɟɤɨɦɟɧɞɭɟɦɵɯ ɩɪɚɜɢɥɚɦɢ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɡɧɚɱɟɧɢɣ; 

Ɂɚɡɟɦɥɹɸɳɟɟ ɭɫɬɪɨɣɫɬɜɨ ɞɥɹ ɡɚɳɢɬɵ ɨɬ ɨɩɚɫɧɵɯ ɩɪɨɹɜɥɟɧɢɣ ɡɚɪɹɞɨɜ 
ɫɬɚɬɢɱɟɫɤɨɝɨ ɷɥɟɤɬɪɢɱɟɫɬɜɚ ɨɛɴɟɞɢɧɟɧɨ ɫ ɭɫɬɪɨɣɫɬɜɨɦ ɡɚɳɢɬɧɨɝɨ ɡɚɡɟɦɥɟɧɢɹ 
ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɦɨɥɧɢɟɡɚɳɢɬɵ. 

ȼɫɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɬɪɭɛɨɩɪɨɜɨɞɵ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 
ɡɚɳɢɳɚɟɬɫɹ ɨɬ ɫɬɚɬɢɱɟɫɤɨɝɨ ɷɥɟɤɬɪɢɱɟɫɬɜɚ ɢ ɜɬɨɪɢɱɧɵɯ ɩɪɨɹɜɥɟɧɢɣ ɦɨɥɧɢɢ 
ɩɭɬɟɦ ɫɨɡɞɚɧɢɹ ɧɚ ɜɫɟɦ ɩɪɨɬɹɠɟɧɢɢ ɷɥɟɤɬɪɢɱɟɫɤɢ ɧɟɩɪɟɪɵɜɧɨɣ ɰɟɩɢ, 
ɫɨɟɞɢɧɟɧɧɨɣ ɫ ɡɚɡɟɦɥɹɸɳɢɦ ɭɫɬɪɨɣɫɬɜɨɦ. 
 

10.5 Ɉɛɟɫɩɟɱɟɧɢɟ ɜɡɪɵɜɨɩɨɠɚɪɧɨɣ ɢ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ 
 

ɉɪɢɱɢɧɚɦɢ ɢ ɢɫɬɨɱɧɢɤɚɦɢ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɩɨɠɚɪɚ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ 
ɪɚɛɨɬ ɦɨɝɭɬ ɛɵɬɶ: 

- ɤɨɪɨɬɤɨɟ ɡɚɦɵɤɚɧɢɟ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɢɡ-ɡɚ ɢɡɨɥɹɰɢɢ 
ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɤɚɛɟɥɹ ɢɥɢ ɧɟɢɫɩɪɚɜɧɨɫɬɢ ɜ ɤɨɧɫɬɪɭɤɰɢɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ; 

- ɜɨɡɝɨɪɚɧɢɟ ɝɨɪɸɱɢɯ ɜɟɳɟɫɬɜ, ɩɪɨɫɚɱɢɜɚɸɳɢɯɫɹ ɱɟɪɟɡ ɭɩɥɨɬɧɟɧɢɹ ɜ 
ɬɪɭɛɨɩɪɨɜɨɞɚɯ ɢ ɭɫɬɶɟɜɨɣ ɚɪɦɚɬɭɪɟ, ɢ ɫɬɟɤɚɸɳɢɯ ɩɪɢ ɨɬɛɨɪɟ ɩɪɨɛ; 
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- ɧɟɫɨɛɥɸɞɟɧɢɟ ɩɪɚɜɢɥ ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɪɚɛɨɱɢɦ ɩɟɪɫɨɧɚɥɨɦ, 
ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɧɟɢɫɩɪɚɜɧɨɝɨ ɢɧɫɬɪɭɦɟɧɬɚ ɢɥɢ ɫɪɟɞɫɬɜ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ 
ɡɚɳɢɬɵ.  

Ƚɨɪɸɱɢɦɢ ɜɟɳɟɫɬɜɚɦɢ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɪɚɛɨɬ ɹɜɥɹɸɬɫɹ ɤɨɦɩɨɧɟɧɬɵ 
ɧɟɮɬɢ, ɨɛɥɚɞɚɸɳɢɟ ɛɨɥɶɲɨɣ ɭɞɟɥɶɧɨɣ ɬɟɩɥɨɬɨɣ ɝɨɪɟɧɢɹ ɢ ɥɟɝɤɨɣ 
ɜɨɫɩɥɚɦɟɧɹɟɦɨɫɬɶɸ. ɇɟɮɬɶ ɤɚɤ ɫɦɟɫɶ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɦɨɠɧɨ ɨɰɟɧɢɜɚɬɶ ɩɨ 
ɫɚɦɵɦ ɨɩɚɫɧɵɦ ɟё ɤɨɦɩɨɧɟɧɬɚɦ, ɬɚɤɢɦ ɤɚɤ ɛɟɧɡɢɧɵ (ɭɝɥɟɜɨɞɨɪɨɞɵ, 
ɜɩɨɫɥɟɞɫɬɜɢɢ ɨɬɞɟɥɹɟɦɵɟ ɧɚ ɛɟɧɡɢɧɵ).  

Ɍɟɦɩɟɪɚɬɭɪɚ ɜɫɩɵɲɤɢ ɞɥɹ ɛɟɧɡɢɧɨɜ ɧɚɯɨɞɢɬɫɹ ɜ ɩɪɟɞɟɥɚɯ ɨɬ -30 ɞɨ -40 
0ɋ. Ɍɟɦɩɟɪɚɬɭɪɚ ɫɚɦɨɜɨɫɩɥɚɦɟɧɟɧɢɹ ɞɥɹ ɛɟɧɡɢɧɨɜ – 255 0ɋ. Ⱦɨɥɹ ɛɟɧɡɢɧɨɜ ɜ 
ɧɟɮɬɢ ɜ ɫɪɟɞɧɟɦ ɫɨɫɬɚɜɥɹɟɬ ɨɤɨɥɨ 65% [32]. 

ɉɨ ɜɡɪɵɜɨ- ɢ ɩɨɠɚɪɨɨɩɚɫɧɨɫɬɢ ɩɪɨɢɡɜɨɞɫɬɜɨ ɨɬɧɨɫɢɬɫɹ ɤ ɤɚɬɟɝɨɪɢɢ Ȼ 
[33]. 

ɂɫɩɨɥɶɡɭɟɦɨɟ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ ɢɦɟɟɬ ɫɬɟɩɟɧɶ ɜɡɪɵɜɨɡɚɳɢɬɵ – 
2ȿɯiaIIT3 [34, 35]. 

ɋɢɫɬɟɦɚ ɫɢɝɧɚɥɢɡɚɰɢɢ ɨ ɩɨɠɚɪɟ ɢ ɧɟɩɨɥɚɞɤɚɯ ɜɫɬɪɨɟɧɚ ɜ ɛɥɨɤ-ɛɨɤɫ 
ɚɩɩɚɪɚɬɚ. ȼ ɚɜɚɪɢɣɧɵɯ ɫɥɭɱɚɹɯ ɜ ɨɩɟɪɚɬɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ ɢ ɜ ɛɨɤɫɟ ɧɚɯɨɞɹɬɫɹ 
ɤɧɨɩɤɢ ɚɜɚɪɢɣɧɨɣ ɨɫɬɚɧɨɜɤɢ ɚɩɩɚɪɚɬɚ. 

ɇɚ ɩɥɨɳɚɞɤɟ ɨɤɨɥɨ ɚɩɩɚɪɚɬɚ ɭɫɬɚɧɨɜɥɟɧ ɩɨɠɚɪɧɵɣ ɳɢɬ ɫ ɧɟɨɛɯɨɞɢɦɵɦ 
ɢɧɜɟɧɬɚɪɟɦ: ɥɨɩɚɬɚ ɫɨɜɤɨɜɚɹ, ɥɨɩɚɬɚ ɲɬɵɤɨɜɚɹ, ɛɚɝɨɪ, ɥɨɦ, ɜɟɞɪɨ ɩɨɠɚɪɧɨɟ, 
ɟɦɤɨɫɬɶ ɫ ɩɟɫɤɨɦ, ɬɨɩɨɪ, ɨɝɧɟɬɭɲɢɬɟɥɶ. 
 

10.6 Ɉɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜ ɚɜɚɪɢɣɧɵɯ ɢ ɱɪɟɡɜɵɱɚɣɧɵɯ 
ɫɢɬɭɚɰɢɹɯ 
 

ɉɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɪɚɛɨɬ ɜɨɡɦɨɠɧɵ ɚɜɚɪɢɣɧɵɟ ɫɢɬɭɚɰɢɢ, ɩɟɪɟɱɢɫɥɟɧɧɵɟ 
ɜ ɩɭɧɤɬɟ 10.1. ȼ ɪɟɡɭɥɶɬɚɬɟ ɚɜɚɪɢɣɧɵɯ ɫɢɬɭɚɰɢɣ, ɫɜɹɡɚɧɧɵɯ ɫ ɫɢɫɬɟɦɨɣ 
ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ, ɜɨɡɧɢɤɚɟɬ ɨɩɚɫɧɨɫɬɶ ɞɥɹ ɠɢɡɧɢ ɢ ɡɞɨɪɨɜɶɹ ɪɚɛɨɱɟɝɨ 
ɩɟɪɫɨɧɚɥɚ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɭɬɟɱɟɤ ɧɟɮɬɢ ɢ ɝɚɡɨɨɛɪɚɡɧɵɯ ɜɟɳɟɫɬɜ, ɩɨɦɢɦɨ 
ɫɟɪɶɟɡɧɨɣ ɨɩɚɫɧɨɫɬɢ ɞɥɹ ɥɸɞɟɣ ɢ ɭɝɪɨɡɵ ɩɨɠɚɪɚ, ɧɚɧɨɫɢɬɫɹ ɫɟɪɶɟɡɧɵɣ ɜɪɟɞ 
ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɟ ɡɚ ɫɱɟɬ ɩɪɨɧɢɤɧɨɜɟɧɢɹ ɬɨɤɫɢɱɧɵɯ ɩɪɨɞɭɤɬɨɜ ɜ ɩɨɱɜɭ. 

ɉɨ ɝɪɭɩɩɚɦ ɝɪɚɠɞɚɧɫɤɨɣ ɨɛɨɪɨɧɵ ɨɛɴɟɤɬ ɨɬɧɨɫɢɬɫɹ ɤ ɝɪɭɩɩɟ ɨɛɴɟɤɬɨɜ 
ɩɟɪɜɨɣ ɤɚɬɟɝɨɪɢɢ ɤɚɤ ɢɦɟɸɳɢɣ ɨɫɨɛɨɟ ɡɧɚɱɟɧɢɟ ɩɨ ɜɵɩɭɫɤɭ ɩɪɨɞɭɤɰɢɢ, 
ɜɚɠɧɨɣ ɞɥɹ ɷɤɨɧɨɦɢɤɢ ɫɬɪɚɧɵ [36, 37]. 

ɉɪɢ ɪɚɛɨɬɟ ɭɫɬɚɧɨɜɤɢ ɜɟɞɟɬɫɹ ɧɟɩɪɟɪɵɜɧɵɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ, 
ɤɨɬɨɪɵɣ ɧɟɨɛɯɨɞɢɦɨ ɨɫɬɚɧɨɜɢɬɶ ɩɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɚɜɚɪɢɣɧɨɣ ɫɢɬɭɚɰɢɢ. 

ȼɫɟ ɪɚɛɨɬɚɸɳɢɟ ɩɨɥɧɨɫɬɶɸ ɨɛɟɫɩɟɱɟɧɵ ɢɧɞɢɜɢɞɭɚɥɶɧɵɦɢ ɢ 
ɦɟɞɢɰɢɧɫɤɢɦɢ ɫɪɟɞɫɬɜɚɦɢ ɡɚɳɢɬɵ.  

ȼ ɭɤɪɵɬɢɹɯ ɞɥɹ ɨɛɨɝɪɟɜɚ ɞɨɥɠɧɵ ɧɚɯɨɞɢɬɶɫɹ ɚɩɬɟɱɤɢ ɞɥɹ ɨɤɚɡɚɧɢɹ 
ɩɟɪɜɨɣ ɩɨɦɨɳɢ, ɤɚɠɞɵɣ ɪɚɛɨɱɢɣ ɨɛɹɡɚɧ ɡɧɚɬɶ ɢ ɭɦɟɬɶ ɩɪɢɦɟɧɹɬɶ ɩɪɢɟɦɵ ɞɥɹ 
ɨɤɚɡɚɧɢɹ ɩɟɪɜɨɣ ɩɨɦɨɳɢ.  

ȼ ɨɞɧɨɦ ɢɡ ɬɪɟɯ ɩɨɦɟɳɟɧɢɣ ɦɨɝɭɬ ɯɪɚɧɢɬɶɫɹ ɥɚɤɨɤɪɚɫɨɱɧɵɟ ɢɡɞɟɥɢɹ, 
ɪɚɫɬɜɨɪɢɬɟɥɢ, ɜɟɬɨɲɶ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɫɬɚɬɶ ɢɫɬɨɱɧɢɤɚɦɢ ɜɬɨɪɢɱɧɵɯ ɮɚɤɬɨɪɨɜ 
ɩɨɪɚɠɟɧɢɹ (ɜɨɡɝɨɪɚɧɢɟ).  
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ȼ ɩɨɦɟɳɟɧɢɹɯ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɷɥɟɤɬɪɨɩɢɬɚɧɢɟ ɨɬ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɞɥɹ 
ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ (ɗɋɇ). ɋɜɹɡɶ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɡɚ ɫɱɟɬ ɪɚɞɢɨɫɜɹɡɢ ɱɟɪɟɡ 
ɪɚɰɢɢ, ɜɵɞɚɧɧɵɟ ɤɚɠɞɨɦɭ ɪɚɛɨɱɟɦɭ. ȼɨɞɨɫɧɚɛɠɟɧɢɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɡɚ ɫɱɟɬ 
ɩɪɢɜɨɡɚ ɜɨɞɵ ɜ ɟɦɤɨɫɬɹɯ ɢ ɡɚɩɨɥɧɟɧɢɹ ɫɩɟɰɢɚɥɶɧɵɯ ɛɵɬɨɜɵɯ ɰɢɫɬɟɪɧ. 

ɉɪɢ ɩɨɹɜɥɟɧɢɢ ɩɪɢɡɧɚɤɨɜ ɨɩɚɫɧɨɫɬɢ ɫɢɫɬɟɦɚ ɦɨɧɢɬɨɪɢɧɝɚ ɢ 
ɨɩɨɜɟɳɟɧɢɹ ɮɨɪɦɢɪɭɟɬ ɫɢɝɧɚɥ «Ɍɪɟɜɨɝɚ», ɩɪɨɢɡɜɨɞɢɬɫɹ ɫɪɨɱɧɚɹ ɷɜɚɤɭɚɰɢɹ 
ɨɩɟɪɚɬɢɜɧɨɝɨ ɩɟɪɫɨɧɚɥɚ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɫɪɟɞɫɬɜ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɡɚɳɢɬɵ, 
ɜɵɡɵɜɚɸɬɫɹ ɚɜɚɪɢɣɧɵɟ ɫɥɭɠɛɵ ɢ ɩɪɨɢɡɜɨɞɹɬɫɹ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɥɢɤɜɢɞɚɰɢɢ 
ɚɜɚɪɢɣ ɧɚ ɭɫɬɚɧɨɜɤɟ. ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɬɟɩɟɧɢ ɨɩɚɫɧɨɫɬɢ ɩɪɟɞɩɪɢɧɢɦɚɸɬɫɹ 
ɩɨɩɵɬɤɢ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ ɭɫɬɪɚɧɢɬɶ ɩɨɫɥɟɞɫɬɜɢɹ ɚɜɚɪɢɢ ɢɥɢ ɷɜɚɤɭɢɪɨɜɚɬɶɫɹ ɫ 
ɪɚɛɨɱɟɣ ɩɥɨɳɚɞɤɢ. 
 

10.7 ɗɤɨɥɨɝɢɱɧɨɫɬɶ ɩɪɨɟɤɬɚ 
 

ɉɪɨɢɡɜɨɞɫɬɜɨ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɢ ɨɱɢɫɬɤɟ ɧɟɮɬɢ, ɩɨɩɭɬɧɨɝɨ ɧɟɮɬɹɧɨɝɨ ɢ 
ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ ɨɬɧɨɫɹɬ ɤ I ɤɥɚɫɫɭ ɩɨ ɫɚɧɢɬɚɪɧɨɣ ɤɥɚɫɫɢɮɢɤɚɰɢɢ, ɫɚɧɢɬɚɪɧɨ-
ɡɚɳɢɬɧɚɹ ɡɨɧɚ ɫɨɫɬɚɜɥɹɟɬ 1000 ɦ [38]. 

Ⱦɥɹ ɭɦɟɧɶɲɟɧɢɹ ɜɵɛɪɨɫɨɜ ɥɟɝɤɨɣ ɮɪɚɤɰɢɢ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɜ ɚɬɦɨɫɮɟɪɭ 
ɜ ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɛɫɥɭɠɢɜɚɸɳɢɣ ɩɟɪɫɨɧɚɥ ɫɥɟɞɢɬ ɡɚ ɢɫɩɪɚɜɧɵɦ 
ɫɨɫɬɨɹɧɢɟɦ ɚɩɩɚɪɚɬɚ. ɉɪɢ ɷɬɨɦ ɨɫɨɛɨɟ ɜɧɢɦɚɧɢɟ ɨɛɪɚɳɚɟɬɫɹ ɧɚ ɫɜɚɪɧɵɟ ɲɜɵ, 
ɮɥɚɧɰɟɜɵɟ ɫɨɟɞɢɧɟɧɢɹ, ɜɤɥɸɱɚɹ ɤɪɟɩɟɠɧɵɟ ɢɡɞɟɥɢɹ, ɚɧɬɢɤɨɪɪɨɡɢɨɧɧɭɸ 
ɡɚɳɢɬɭ ɢ ɢɡɨɥɹɰɢɸ, ɞɪɟɧɚɠɧɵɟ ɭɫɬɪɨɣɫɬɜɚ, ɨɩɨɪɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ, ɚɪɦɚɬɭɪɭ 
(ɜ ɬɨɦ ɱɢɫɥɟ ɪɟɝɭɥɢɪɭɸɳɢɟ ɭɫɬɪɨɣɫɬɜɚ), ɩɪɢɛɨɪɵ ɢ ɫɪɟɞɫɬɜɚ ɤɨɧɬɪɨɥɹ ɢ 
ɚɜɬɨɦɚɬɢɡɚɰɢɢ.  

Ⱦɥɹ ɷɤɨɧɨɦɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɩɨɜɵɲɟɧɢɹ ɷɧɟɪɝɨɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɢ 
ɩɨɫɬɪɨɟɧɢɢ ɫɢɫɬɟɦɵ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɩɪɟɞɭɫɦɨɬɪɟɧɨ:  

- ɩɨɫɬɪɨɟɧɢɟ ɪɚɰɢɨɧɚɥɶɧɵɯ ɫɯɟɦ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɢ ɭɩɪɚɜɥɟɧɢɹ 
ɫɨɨɪɭɠɟɧɢɣ ɜ ɰɟɥɹɯ ɭɦɟɧɶɲɟɧɢɹ ɩɨɬɟɪɶ ɜ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɫɟɬɹɯ ɡɚ ɫɱɟɬ 
ɪɚɡɦɟɳɟɧɢɹ ɜ ɰɟɧɬɪɟ ɧɚɝɪɭɡɨɤ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɳɢɬɨɜ, ɲɤɚɮɨɜ ɭɩɪɚɜɥɟɧɢɹ 
ɢ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ;  

- ɬɟɯɧɢɱɟɫɤɢɣ ɭɱɟɬ ɩɨɬɪɟɛɥɹɟɦɨɣ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɤɨɬɨɪɵɣ ɜɵɩɨɥɧɹɟɬɫɹ 
ɷɥɟɤɬɪɨɧɧɵɦɢ ɫɱɟɬɱɢɤɚɦɢ. 

Ɋɚɫɫɦɚɬɪɢɜɚɟɦɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɦɨɠɟɬ ɜɵɡɵɜɚɬɶ ɡɚɝɪɹɡɧɟɧɢɟ ɜɨɡɞɭɯɚ 
ɢɥɢ ɩɨɱɜɵ ɩɪɢ ɫɝɨɪɚɧɢɢ ɝɚɡɨɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ ɢɥɢ ɭɬɟɱɤɚɯ ɩɟɪɟɤɚɱɢɜɚɟɦɨɝɨ 
ɩɪɨɞɭɤɬɚ. ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ ɨɬɫɭɬɫɬɜɢɟ ɜɨɞɨɟɦɨɜ ɜɛɥɢɡɢ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɢɥɢ ɫɨɡɞɚɧɢɟ ɩɪɟɝɪɚɞ, ɨɝɪɚɠɞɚɸɳɢɯ ɜɨɞɨɟɦɵ ɨɬ ɧɟɮɬɢ. ɉɪɢ 
ɷɬɨɦ ɥɸɛɵɟ ɭɬɟɱɤɢ ɞɨɥɠɧɵ ɫɜɨɟɜɪɟɦɟɧɧɨ ɨɛɧɚɪɭɠɢɜɚɬɶɫɹ ɢ ɭɫɬɪɚɧɹɬɶɫɹ, ɩɪɢ 
ɡɚɝɪɹɡɧɟɧɢɢ ɩɨɱɜɵ ɭɞɚɥɹɟɬɫɹ ɡɚɝɪɹɡɧɟɧɧɵɣ ɫɥɨɣ ɢ ɡɚɫɵɩɚɟɬɫɹ ɱɢɫɬɵɣ. Ɍɚɤɠɟ 
ɤɨɧɫɬɪɭɤɰɢɟɣ ɚɩɩɚɪɚɬɚ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɦɚɤɫɢɦɚɥɶɧɨ ɜɨɡɦɨɠɧɨɟ ɫɝɨɪɚɧɢɟ 
ɝɚɡɨɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ, ɩɨɡɜɨɥɹɸɳɟɟ ɭɦɟɧɶɲɢɬɶ ɤɨɥɢɱɟɫɬɜɨ ɜɵɛɪɚɫɵɜɚɟɦɵɯ ɜ 
ɚɬɦɨɫɮɟɪɭ ɩɪɨɞɭɤɬɨɜ ɫɝɨɪɚɧɢɹ ɧɢɠɟ ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɯ. 

ɉɪɢ ɫɨɛɥɸɞɟɧɢɢ ɬɟɯɧɨɥɨɝɢɢ ɩɪɨɢɡɜɨɞɫɬɜɚ, ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ 
ɝɟɪɦɟɬɢɱɧɨɫɬɢ ɜɫɟɯ ɫɨɟɞɢɧɟɧɢɣ ɭɫɬɚɧɨɜɤɚ ɨɤɚɡɵɜɚɟɬ ɦɢɧɢɦɚɥɶɧɨɟ 
ɧɟɝɚɬɢɜɧɨɟ ɜɥɢɹɧɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ. 
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11 ɗɤɨɧɨɦɢɱɟɫɤɚɹ ɱɚɫɬɶ 

 
ɐɟɥɶɸ ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɪɚɡɞɟɥɚ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ 

ɹɜɥɹɟɬɫɹ ɨɛɨɫɧɨɜɚɧɢɟ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɜɟɞɟɧɢɹ 
ɦɨɞɟɪɧɢɡɚɰɢɢ ɧɟɮɬɟɝɚɡɨɜɨɞɨɪɚɡɞɟɥɢɬɟɥɹ ɫ ɩɪɹɦɵɦ ɩɨɞɨɝɪɟɜɨɦ ɇȽȼɊɉ-1-
115-ɉɋ, ɫɭɬɶ ɤɨɬɨɪɨɣ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɡɚɦɟɧɟ ɫɭɳɟɫɬɜɭɸɳɟɣ ɞɢɮɮɭɡɢɨɧɧɨɣ 
ɚɬɦɨɫɮɟɪɧɨɣ ɝɨɪɟɥɤɢ, ɨɫɭɳɟɫɬɜɥɹɸɳɟɣ ɫɠɢɝɚɧɢɟ ɬɨɩɥɢɜɧɨɝɨ ɝɚɡɚ ɨɬɤɪɵɬɵɦ 
ɩɥɚɦɟɧɟɦ ɜ ɠɚɪɨɜɨɣ ɬɪɭɛɟ, ɧɚ ɛɟɫɩɥɚɦɟɧɧɭɸ ɢɧɮɪɚɤɪɚɫɧɭɸ ɝɨɪɟɥɤɭ, 
ɩɨɡɜɨɥɹɸɳɟɣ ɫɠɢɝɚɬɶ ɝɚɡ ɧɚ ɤɟɪɚɦɢɱɟɫɤɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɛɟɡ ɨɬɤɪɵɬɨɝɨ 
ɩɥɚɦɟɧɢ ɢ ɩɪɨɜɨɞɢɬɶ ɪɟɦɨɧɬ ɫ ɦɟɧɶɲɢɦɢ ɬɪɭɞɨɜɵɦɢ ɡɚɬɪɚɬɚɦɢ. 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɠɚɪɨɜɚɹ ɬɪɭɛɚ ɚɩɩɚɪɚɬɚ ɇȽȼɊɉ ɢɫɩɵɬɵɜɚɟɬ 
ɩɨɜɵɲɟɧɧɵɟ ɬɟɩɥɨɜɵɟ ɧɚɝɪɭɡɤɢ ɨɬ ɤɨɧɬɚɤɬɚ ɫ ɩɥɚɦɟɧɟɦ ɞɢɮɮɭɡɢɨɧɧɨɣ 
ɝɨɪɟɥɤɢ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɤɨɬɨɪɵɯ ɩɪɨɢɫɯɨɞɢɬ ɩɨɫɬɟɩɟɧɧɨɟ ɤɨɤɫɨɜɚɧɢɟ ɧɟɮɬɢ ɧɚ 
ɩɨɜɟɪɯɧɨɫɬɢ ɠɚɪɨɜɨɣ ɬɪɭɛɵ ɜ ɬɨɱɤɚɯ ɩɨɜɵɲɟɧɧɨɝɨ ɧɚɝɪɟɜɚ ɫ ɩɨɫɥɟɞɭɸɳɢɦ 
ɪɚɡɪɭɲɟɧɢɟɦ ɫɬɟɧɤɢ ɬɪɭɛɵ ɨɪɢɟɧɬɢɪɨɜɨɱɧɨ ɱɟɪɟɡ 1 ɝɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɨɛɨɪɭɞɨɜɚɧɢɹ. 

Ɉɫɧɨɜɵɜɚɹɫɶ ɧɚ ɮɢɡɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɚɯ ɝɨɪɟɧɢɹ ɩɨɩɭɬɧɨɝɨ ɧɟɮɬɹɧɨɝɨ 
ɝɚɡɚ ɜ ɠɚɪɨɜɨɣ ɬɪɭɛɟ ɢ ɚɧɚɥɢɡɟ ɪɚɛɨɬɵ ɩɪɟɞɥɚɝɚɟɦɨɣ ɛɟɫɩɥɚɦɟɧɧɨɣ ɝɨɪɟɥɤɢ, 
ɦɨɠɧɨ ɭɬɜɟɪɠɞɚɬɶ, ɱɬɨ ɝɨɪɟɥɤɚ ɢɧɮɪɚɤɪɚɫɧɨɝɨ ɢɡɥɭɱɟɧɢɹ ɩɨɡɜɨɥɹɟɬ ɩɨɜɵɫɢɬɶ 
ɧɚɞɟɠɧɨɫɬɶ ɧɚɝɪɟɜɚɬɟɥɶɧɨɣ ɫɢɫɬɟɦɵ ɚɩɩɚɪɚɬɚ ɢ ɭɜɟɥɢɱɢɬɶ ɦɟɠɪɟɦɨɧɬɧɵɣ 
ɩɟɪɢɨɞ ɠɚɪɨɜɨɣ ɬɪɭɛɵ ɩɪɢɦɟɪɧɨ ɜ ɬɪɢ ɪɚɡɚ (ɫ 1 ɝɨɞɚ ɞɨ 3-ɯ ɥɟɬ) ɡɚ ɫɱɟɬ 
ɪɚɜɧɨɦɟɪɧɨɝɨ ɧɚɝɪɟɜɚ ɠɚɪɨɜɨɣ ɬɪɭɛɵ ɢ ɢɫɤɥɸɱɟɧɢɹ ɤɨɧɬɚɤɬɚ ɨɬɤɪɵɬɨɝɨ 
ɩɥɚɦɟɧɢ ɫ ɟё ɫɬɟɧɤɨɣ. Ɍɚɤɠɟ ɡɚ ɫɱёɬ ɩɪɢɦɟɧɟɧɢɹ ɜ ɤɨɧɫɬɪɭɤɰɢɢ ɝɨɪɟɥɤɢ 
ɤɟɪɚɦɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ ɫɨ ɫɥɨɠɧɨɣ ɩɨɪɢɫɬɨɣ ɫɬɪɭɤɬɭɪɨɣ, ɦɨɠɧɨ ɞɨɛɢɬɶɫɹ 
ɭɦɟɧɶɲɟɧɢɹ ɨɛɴɟɦɚ ɩɪɨɞɭɤɬɨɜ ɫɝɨɪɚɧɢɹ ɬɨɩɥɢɜɧɨɝɨ ɝɚɡɚ ɩɪɢɦɟɪɧɨ ɧɚ ɬɪɟɬɶ (ɫ 
18,5 ɦ3 ɞɨ 12 ɦ3), ɱɬɨ ɨɛɴɹɫɧɹɟɬɫɹ ɭɜɟɥɢɱɟɧɢɟɦ ɩɭɬɢ ɢ ɜɪɟɦɟɧɢ ɪɟɚɤɰɢɢ 
ɝɨɪɟɧɢɹ ɝɚɡɚ ɜɧɭɬɪɢ ɤɟɪɚɦɢɤɢ. ɂɫɯɨɞɹ ɢɡ ɭɜɟɥɢɱɟɧɢɹ ɦɟɠɪɟɦɨɧɬɧɨɝɨ ɩɟɪɢɨɞɚ 
ɠɚɪɨɜɨɣ ɬɪɭɛɵ, ɫɧɢɠɟɧɢɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɡɚɬɪɚɬ ɧɚ ɩɪɨɜɟɞɟɧɢɟ ɪɟɦɨɧɬɧɵɯ 
ɪɚɛɨɬ, ɭɜɟɥɢɱɟɧɢɹ ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɯ ɨɬɱɢɫɥɟɧɢɣ ɧɚ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ 
ɫɬɨɢɦɨɫɬɢ ɝɨɪɟɥɤɢ ɢ ɭɦɟɧɶɲɟɧɢɹ ɜɵɩɥɚɬ ɡɚ ɧɟɝɚɬɢɜɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ 
ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ (ɇȼɈɋ) ɜɵɛɪɨɫɚɦɢ ɩɥɚɧɢɪɭɟɬɫɹ ɭɜɟɥɢɱɟɧɢɟ ɩɪɢɛɵɥɢ 
ɩɪɟɞɩɪɢɹɬɢɹ. 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɇȽȼɊɉ-1-115-ɉɋ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 8. 
 
Ɍɚɛɥɢɰɚ 8 - Ɍɟɯɧɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 

№ ɉɨɤɚɡɚɬɟɥɶ Ɂɧɚɱɟɧɢɟ 
ȿɞɢɧɢɰɚ 

ɢɡɦɟɪɟɧɢɹ 

1 
ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɩɨ ɧɟɮɬɟɜɨɞɹɧɨɣ 

ɷɦɭɥɶɫɢɢ 
135 ɦ3/ɱ 

2 ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɩɨ ɝɚɡɭ 1,35 ɦ3/ɱ 
3 Ⱦɚɜɥɟɧɢɟ ɪɚɛɨɱɟɟ 0,7 Ɇɉɚ 
4 ȼɦɟɫɬɢɦɨɫɬɶ 110 ɦ3 
5 Ɋɚɫɱɟɬɧɵɣ ɫɪɨɤ ɫɥɭɠɛɵ 20 ɥɟɬ 
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6 Ɇɚɫɫɚ ɛɥɨɤɚ 58000 ɤɝ 

7 
ɉɨɬɪɟɛɥɹɟɦɚɹ ɦɨɳɧɨɫɬɶ ɛɥɨɤɚ, ɜɤɥɸɱɚɹ 

ɉɌɄ 
16 ɤȼɬ 

8 Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ 
23150ɯ11030ɯ53

45 
ɦɦ 

9 
Ʉɨɥɢɱɟɫɬɜɨ ɪɚɛɨɬɧɢɤɨɜ, ɨɛɫɥɭɠɢɜɚɸɳɢɯ 

ɨɛɨɪɭɞɨɜɚɧɢɟ 
1 ɱɟɥɨɜɟɤ 

 
Ⱦɥɹ ɨɛɨɫɧɨɜɚɧɢɹ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɜɟɞɟɧɢɹ 

ɦɨɞɟɪɧɢɡɚɰɢɢ ɩɪɟɞɥɚɝɚɟɬɫɹ ɩɪɨɜɟɞɟɧɢɟ ɫɥɟɞɭɸɳɢɯ ɪɚɫɱɟɬɨɜ: 
1. Ɋɚɫɱɟɬ ɡɚɬɪɚɬ ɧɚ ɩɪɢɨɛɪɟɬɟɧɢɟ ɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɭ ɦɚɬɟɪɢɚɥɨɜ ɞɥɹ 

ɢɡɝɨɬɨɜɥɟɧɢɹ ɞɟɬɚɥɟɣ ɝɨɪɟɥɤɢ; 
2. Ɋɚɫɱɟɬ ɡɚɬɪɚɬ ɧɚ ɩɨɤɭɩɧɵɟ ɢɡɞɟɥɢɹ ɢ ɢɡɝɨɬɨɜɥɟɧɢɟ ɫɬɚɥɶɧɵɯ ɢ 

ɤɟɪɚɦɢɱɟɫɤɢɯ ɞɟɬɚɥɟɣ ɝɨɪɟɥɤɢ; 
2. Ɋɚɫɱɟɬ ɬɪɚɧɫɩɨɪɬɧɵɯ ɪɚɫɯɨɞɨɜ ɧɚ ɞɨɫɬɚɜɤɭ ɞɟɬɚɥɟɣ ɧɚ 

ɦɟɫɬɨɪɨɠɞɟɧɢɟ;  
3. Ɋɚɫɱɟɬ ɡɚɬɪɚɬ ɧɚ ɫɛɨɪɤɭ ɢ ɦɨɧɬɚɠ ɛɟɫɩɥɚɦɟɧɧɨɣ ɝɨɪɟɥɤɢ;  
4. Ɋɚɫɱɟɬ ɟɠɟɝɨɞɧɵɯ ɡɚɬɪɚɬ ɧɚ ɬɟɤɭɳɢɣ ɪɟɦɨɧɬ ɭɡɥɚ ɧɚɝɪɟɜɚ ɚɩɩɚɪɚɬɚ; 
5. Ɋɚɫɱɟɬ ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɷɮɮɟɤɬɚ ɨɬ ɫɧɢɠɟɧɢɹ ɟɠɟɝɨɞɧɵɯ ɪɚɫɯɨɞɨɜ ɧɚ 

ɬɟɤɭɳɢɣ ɪɟɦɨɧɬ ɠɚɪɨɜɨɣ ɬɪɭɛɵ, ɭɦɟɧɶɲɟɧɢɹ ɩɥɚɬɵ ɡɚ ɇȼɈɋ; 
6. Ɋɚɫɱɟɬ ɫɪɨɤɚ ɨɤɭɩɚɟɦɨɫɬɢ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ. 
 
11.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ 

 
Ɋɚɫɱɟɬ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɡɚɬɪɚɬɵ ɧɚ ɩɪɢɨɛɪɟɬɟɧɢɟ 

ɦɚɬɟɪɢɚɥɨɜ ɢ ɞɟɬɚɥɟɣ, ɡɚɬɪɚɬɵ ɧɚ ɡɚɪɚɛɨɬɧɭɸ ɩɥɚɬɭ ɪɚɛɨɱɢɯ, ɡɚɬɪɚɬɵ ɧɚ 
ɢɡɝɨɬɨɜɥɟɧɢɟ ɞɟɬɚɥɟɣ, ɬɪɚɧɫɩɨɪɬɧɨ-ɡɚɝɨɬɨɜɢɬɟɥɶɧɵɟ ɪɚɫɯɨɞɵ, ɡɚɬɪɚɬɵ ɧɚ 
ɦɨɧɬɚɠ ɨɛɨɪɭɞɨɜɚɧɢɹ. Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɟ ɤɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ ɧɚ 
ɦɨɞɟɪɧɢɡɚɰɢɸ ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ 

,ɢ ɬɪ ɦɨɧ ɩɨɬК К К К К = + + +   (11.1) 

ɝɞɟ ɢК - ɡɚɬɪɚɬɵ ɧɚ ɢɡɝɨɬɨɜɥɟɧɢɟ ɞɟɬɚɥɟɣ, ɬɵɫ. ɪɭɛ.; 
      ɬɪК  - ɡɚɬɪɚɬɵ ɧɚ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɭ ɞɟɬɚɥɟɣ ɢ ɩɨɤɭɩɧɵɯ ɢɡɞɟɥɢɣ ɧɚ 
ȼɚɧɤɨɪɫɤɨɟ ɦɟɫɬɨɪɨɠɞɟɧɢɟ, ɬɵɫ. ɪɭɛ.; 
      ɦɨɧК  - ɡɚɬɪɚɬɵ ɧɚ ɫɛɨɪɤɭ ɢ ɦɨɧɬɚɠ ɝɨɪɟɥɤɢ, ɬɵɫ. ɪɭɛ.; 
      ɩɨɬК  - ɩɨɬɟɪɢ ɨɬ ɥɢɤɜɢɞɚɰɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɬɵɫ. ɪɭɛ. 
 

11.1.1 Ɂɚɬɪɚɬɵ ɧɚ ɢɡɝɨɬɨɜɥɟɧɢɟ ɞɟɬɚɥɟɣ 
 

Ɂɚɬɪɚɬɵ ɧɚ ɢɡɝɨɬɨɜɥɟɧɢɟ ɞɟɬɚɥɟɣ ɩɪɟɞɫɬɚɜɢɦ ɤɚɤ ɫɭɦɦɭ ɪɹɞɚ ɪɚɫɯɨɞɨɜ: 

. . ,ɢ ɦ ɩɨɤ ɬɪ ɦ эɥ ɡɩ ɞɪК К К К К К К= + + + + +   (11.2) 
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ɝɞɟ ɦК - ɡɚɬɪɚɬɵ ɧɚ ɩɨɤɭɩɤɭ ɦɚɬɟɪɢɚɥɨɜ ɞɥɹ ɢɡɝɨɬɨɜɥɟɧɢɹ ɞɟɬɚɥɟɣ (ɬɚɛɥɢɰɚ 9); 
      ɩɨɤК  - ɫɬɨɢɦɨɫɬɶ ɩɨɤɭɩɧɵɯ ɢɡɞɟɥɢɣ, ɤ ɤɨɬɨɪɵɦ ɨɬɧɨɫɢɬɫɹ ɩɪɭɠɢɧɚ ɢ 
ɡɚɩɚɥɶɧɨɟ ɭɫɬɪɨɣɫɬɜɨ. Ɍɚɤ ɤɚɤ ɩɪɭɠɢɧɚ 3450.03.017.0023 ɫ ɪɚɡɦɟɪɚɦɢ 
18ɯ120ɯ140 ɦɦ ɜ ɈɈɈ «ɁɉɆ «ɈɏɌȺ» ɫɬɨɢɬ 880 ɪɭɛ., ɚ ɩɪɭɠɢɧɚ ɋɆ.ɂɆ.00.04 
ɪɚɡɦɟɪɚɦɢ 18ɯ165ɯ500 ɦɦ ɫɬɨɢɬ 1800 ɪɭɛ., ɬɨ ɞɥɹ ɬɪɟɛɭɟɦɨɣ ɧɚ ɦɨɞɟɪɧɢɡɚɰɢɸ 
ɩɪɭɠɢɧɵ ɪɚɡɦɟɪɚɦɢ 17ɯ320ɯ85 ɦɦ ɦɟɬɨɞɨɦ ɚɩɩɪɨɤɫɢɦɚɰɢɢ ɦɨɠɟɦ 
ɨɩɪɟɞɟɥɢɬɶ ɟё ɩɪɢɦɟɪɧɭɸ ɫɬɨɢɦɨɫɬɶ ɜ 1550 ɪɭɛ. ɋɬɨɢɦɨɫɬɶ ɡɚɩɚɥɶɧɨɝɨ 
ɭɫɬɪɨɣɫɬɜɚ ɩɪɢɦɟɦ ɪɚɜɧɨɣ ɫɬɨɢɦɨɫɬɢ ɫɯɨɠɟɣ ɩɨ ɧɚɡɧɚɱɟɧɢɸ ɡɚɩɚɥɶɧɨɣ 
ɝɚɡɨɜɨɣ ɝɨɪɟɥɤɢ ɗɄȼ-Ɍȼ-ɋ1 ɤɨɦɩɚɧɢɢ ɈɈɈ «Ɉɛɳɟɦɚɲ» ɜ 3180 ɪɭɛ.; 
      .ɬɪ ɦК  - ɡɚɬɪɚɬɵ ɧɚ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɭ ɦɚɬɟɪɢɚɥɨɜ ɤ ɦɟɫɬɭ ɢɡɝɨɬɨɜɥɟɧɢɹ 
ɞɟɬɚɥɟɣ. ɉɪɢɦɟɦ ɡɚ ɦɟɫɬɨ ɢɡɝɨɬɨɜɥɟɧɢɹ ɝɨɪɨɞ Ʉɪɚɫɧɨɹɪɫɤ, ɚ ɬɪɚɧɫɩɨɪɬɧɵɟ 
ɪɚɫɯɨɞɵ ɪɚɜɧɵɦɢ 5% ɨɬ ɫɬɨɢɦɨɫɬɢ ɦɚɬɟɪɢɚɥɨɜ ɢ ɢɡɞɟɥɢɣ (ɬɚɛɥɢɰɚ 13); 
      эɥК  - ɪɚɫɯɨɞɵ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɩɪɢ ɢɡɝɨɬɨɜɥɟɧɢɢ ɞɟɬɚɥɟɣ. Ɋɚɫɫɦɨɬɪɢɦ 
ɞɜɚ ɨɫɧɨɜɧɵɯ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɩɪɢɦɟɧɹɸɳɢɯɫɹ ɩɪɢ ɢɡɝɨɬɨɜɥɟɧɢɢ ɞɟɬɚɥɟɣ – 
ɬɨɤɚɪɧɵɣ ɫɬɚɧɨɤ 16Ʉ20Ɍ1 ɞɥɹ ɨɛɪɚɛɨɬɤɢ ɫɬɚɥɶɧɵɯ ɞɟɬɚɥɟɣ ɢ ɝɚɡɨɜɚɹ ɩɟɱɶ VKP 
5000 ɞɥɹ ɢɡɝɨɬɨɜɥɟɧɢɹ ɤɟɪɚɦɢɱɟɫɤɢɯ ɞɟɬɚɥɟɣ. ɉɪɢ ɩɨɞɫɱɟɬɟ ɡɚɬɪɚɬ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɞɥɹ ɬɨɤɚɪɧɨɝɨ ɫɬɚɧɤɚ ɭɱɢɬɵɜɚɥɢɫɶ: ɤɨɷɮɮɢɰɢɟɧɬ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ (0,6); ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ ɩɨ ɜɪɟɦɟɧɢ (0,7); ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɥɟɡɧɨɝɨ ɞɟɣɫɬɜɢɹ 
ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ (0,9). ɋɬɨɢɦɨɫɬɶ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɩɪɢɧɹɬɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɬɚɪɢɮɚɦɢ ɉȺɈ «Ʉɪɚɫɧɨɹɪɫɤɷɧɟɪɝɨɫɛɵɬ» ɡɚ ɦɚɣ 2020 ɝɨɞɚ ɞɥɹ ɸɪɢɞɢɱɟɫɤɢɯ 
ɥɢɰ; 
      ɡɩК  - ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɪɚɛɨɱɢɯ, ɜ ɱɢɫɥɨ ɤɨɬɨɪɵɯ ɜɯɨɞɹɬ 
ɬɨɤɚɪɶ 5 ɪɚɡɪɹɞɚ ɢ ɬɟɯɧɢɤ-ɯɢɦɢɤ II  ɤɚɬɟɝɨɪɢɢ; 
      ɞɪК  - ɞɪɭɝɢɟ ɪɚɫɯɨɞɵ, ɤ ɤɨɬɨɪɵɦ ɨɬɧɨɫɹɬɫɹ ɡɚɬɪɚɬɵ ɧɚ ɫɨɞɟɪɠɚɧɢɟ 
ɢɧɫɬɪɭɦɟɧɬɚ, ɡɚɬɪɚɬɵ ɧɚ ɫɨɞɟɪɠɚɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɧɚɤɥɚɞɧɵɟ ɰɟɯɨɜɵɟ 
ɪɚɫɯɨɞɵ ɢ ɧɚɤɥɚɞɧɵɟ ɨɛɳɟɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɪɚɫɯɨɞɵ. Ɋɚɫɱɟɬ ɮɢɧɚɧɫɨɜɵɯ ɢ 
ɜɪɟɦɟɧɧɵɯ ɡɚɬɪɚɬ ɩɪɢɜɟɞɟɦ ɜ ɬɚɛɥɢɰɚɯ 9 – 12. Ɋɟɡɭɥɶɬɚɬɵ ɜɫɟɯ ɪɚɫɱɟɬɨɜ 
ɫɜɨɞɢɦ ɜ ɬɚɛɥɢɰɭ 13. 
 
Ɍɚɛɥɢɰɚ 9 - Ɂɚɬɪɚɬɵ ɧɚ ɦɚɬɟɪɢɚɥɵ 
№ɉ/ɉ Ɇɚɬɟɪɢɚɥ Ʉɨɥɢɱɟɫɬɜɨ, ɤɝ ɐɟɧɚ, ɪɭɛ/ɤɝ ɋɭɦɦɚ, ɬɵɫ. ɪɭɛ. 

1 ɋɬɚɥɶ 03ɏ23ɇ28ɘ4Ɍ 7,5 255 1,91 
2 ɋɩɥɚɜ ɏɇ60ȼɌ 450 190 85,50 
3 ɋɬɚɥɶ 03ɏ23ɇ28ɘ4Ɍ 57,5 255 14,66 
4 ɋɬɚɥɶ 03ɏ23ɇ28ɘ4Ɍ 30 255 7,65 
5 Ɋɟɡɢɧɨɜɚɹ ɫɦɟɫɶ ɂɊɉ-1352 0,1 327 0,03 
6 ɋɩɥɚɜ ɏɇ70ɘ 80 400 32,00 
7 ɋɩɥɚɜ ɏɇ70ɘ 520 400 208,00 
8 ɋɩɥɚɜ ɏɇ60ȼɌ 1 190 0,19 

9 Ɉɤɫɢɞ ɚɥɸɦɢɧɢɹ 315 200 63,00 

10 Ɉɤɫɢɞ ɚɥɸɦɢɧɢɹ 35 200 7,00 
 ɂɌɈȽɈ 1496,1 

 
419,95 
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Ɍɚɛɥɢɰɚ 10 - Ɂɚɬɪɚɬɵ ɜɪɟɦɟɧɢ ɧɚ ɢɡɝɨɬɨɜɥɟɧɢɟ ɫɬɚɥɶɧɵɯ ɞɟɬɚɥɟɣ 

№ Ⱦɟɬɚɥɶ 
Ʉɨɥɢɱɟɫɬɜɨ 
ɨɩɟɪɚɰɢɣ 
ɨɛɪɚɛɨɬɤɢ 

Ʉɨɥɢɱɟɫɬɜɨ 
ɞɟɬɚɥɟɣ 

ɋɪɟɞɧɟɟ ɜɪɟɦɹ ɜɵɩɨɥɧɟɧɢɹ 
ɨɞɧɨɣ ɨɩɟɪɚɰɢɢ, ɦɢɧ 

Ɉɛɳɟɟ 
ɜɪɟɦɹ, ɱ 

1 Ɏɨɪɫɭɧɤɚ 5 1 7 0,58 

2 
Ʉɨɪɩɭɫ 
ɤɚɦɟɪɵ 

ɫɦɟɫɢɬɟɥɶɧɨɣ 
7 1 7 0,82 

3 
ȼɬɭɥɤɚ 

ɫɦɟɫɢɬɟɥɶɧɚɹ 
6 1 7 0,70 

4 
ȼɬɭɥɤɚ 

ɢɡɨɥɢɪɭɸɳɚɹ 
4 1 7 0,47 

5 
Ʉɨɥɶɰɨ 

ɭɩɥɨɬɧɢ-
ɬɟɥɶɧɨɟ 

1 1 10 0,17 

6 
ȼɬɭɥɤɚ 

ɭɞɟɪɠɢ-
ɜɚɸɳɚɹ 

6 1 7 0,70 

7 Ʉɨɪɩɭɫ 6 1 7 0,70 

8 
ɗɥɟɦɟɧɬ 

ɡɚɩɢɪɚɸɳɢɣ 
3 4 5 1,00 

 ɂɌɈȽɈ 38 11  5,13 

 
Ɍɚɛɥɢɰɚ 11 - Ɂɚɬɪɚɬɵ ɜɪɟɦɟɧɢ ɧɚ ɢɡɝɨɬɨɜɥɟɧɢɟ ɤɟɪɚɦɢɱɟɫɤɢɯ ɞɟɬɚɥɟɣ 

№ Ⱦɟɬɚɥɶ 
Ʉɨɥɢɱɟɫɬɜɨ 

ɞɟɬɚɥɟɣ 

ȼɪɟɦɹ 
ɬɟɪɦɨɨɛɪɚɛɨɬɤɢ ɢ 

ɨɬɠɢɝɚ, ɱ 

Ɉɛɳɟɟ ɜɪɟɦɹ ɫ ɭɱɟɬɨɦ 
ɩɚɪɚɥɥɟɥɶɧɨɫɬɢ ɩɪɨɜɟɞɟɧɢɹ ɩɪɨɰɟɫɫɨɜ 

1 ɇɚɫɚɞɨɤ 1 8 8 
2 Ɉɩɨɪɚ 2 8 8 
 ɂɌɈȽɈ   8 

 
Ɍɚɛɥɢɰɚ 12 - ɗɧɟɪɝɨɡɚɬɪɚɬɵ ɧɚ ɢɡɝɨɬɨɜɥɟɧɢɟ ɞɟɬɚɥɟɣ 

№ ȼɢɞ ɨɛɨɪɭɞɨɜɚɧɢɹ 
ɋɬɨɢɦɨɫɬɶ ɷɥ. 

ɷɧɟɪɝɢɢ, ɪɭɛ/ɤȼɬ∙ɱ 
ɑɢɫɥɨ ɱɚɫɨɜ ɪɚɛɨɬɵ 

ɨɛɨɪɭɞɨɜɚɧɢɹ, ɱ 
Ɇɨɳɧɨɫ
ɬɶ, ɤȼɬ 

ɋɭɦɦɚ, 
ɬɵɫ.ɪɭɛ. 

1 
Ɍɨɤɚɪɧɵɣ ɫɬɚɧɨɤ 

16Ʉ20Ɍ1 
2,061 5,13 11 0,05 

2 
Ʉɚɦɟɪɧɚɹ ɝɚɡɨɜɚɹ 

ɩɟɱɶ VKP 5000 
2,061 8 260 4,29 

 ɂɌɈȽɈ    4,34 

 
Ɍɚɛɥɢɰɚ 13 - ɋɭɦɦɚɪɧɵɟ ɡɚɬɪɚɬɵ ɧɚ ɢɡɝɨɬɨɜɥɟɧɢɟ ɞɟɬɚɥɟɣ 

№ ɋɬɚɬɶɢ ɡɚɬɪɚɬ 
ɋɬɨɢɦɨɫɬɶ, ɬɵɫ. 

ɪɭɛ. 
1 Ɂɚɬɪɚɬɵ ɧɚ ɦɚɬɟɪɢɚɥɵ ɢ ɩɨɤɭɩɧɵɟ ɢɡɞɟɥɢɹ 424,68 
2 Ɍɪɚɧɫɩɨɪɬɧɨ–ɡɚɝɨɬɨɜɢɬɟɥɶɧɵɟ ɪɚɫɯɨɞɵ (5% ɩ.1) 21,23 
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3 ɗɧɟɪɝɨɡɚɬɪɚɬɵ 4,34 

4 

Ɉɫɧɨɜɧɚɹ ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ 2,05 

Ɋɚɛɨɬɧɢɤ 
Ʉɚɬɟɝɨɪɢ

ɹ/ 
ɪɚɡɪɹɞ 

Ɍɚɪɢɮɧɚɹ ɫɬɚɜɤɚ, 
ɪɭɛ/ɱ 

ɇɨɪɦɚ 
ɜɪɟɦɟɧɢ, ɱ 

Ɏɨɧɞ ɡɚɪɚɛɨɬɧɨɣ 
ɩɥɚɬɵ 

Ɍɨɤɚɪɶ 4 ɪɚɡɪɹɞ 135 5,13 0,69 
Ɍɟɯɧɢɤ-
ɯɢɦɢɤ 

II 
ɤɚɬɟɝɨɪɢɹ 

170 8 1,36 

5 Ⱦɨɩɨɥɧɢɬɟɥɶɧɚɹ ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ (12% ɩ.4) 0,25 
6 ɂɬɨɝɨ 2,30 
7 ɉɪɟɦɢɹ (50% ɩ.6) 1,15 
8 Ɋɚɣɨɧɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɢ ɫɟɜɟɪɧɚɹ ɧɚɞɛɚɜɤɚ (130% ɩ.6) 2,99 
9 ɂɬɨɝɨ ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ 6,44 
1
0 

ɋɬɪɚɯɨɜɵɟ ɜɵɩɥɚɬɵ (30% ɩ.9) 1,93 

1
1 

Ɂɚɬɪɚɬɵ ɧɚ ɫɨɞɟɪɠɚɧɢɟ ɢɧɫɬɪɭɦɟɧɬɚ (12% ɩ.9) 1,29 

1
2 

Ɂɚɬɪɚɬɵ ɧɚ ɫɨɞɟɪɠɚɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ (25% ɩ.9) 1,61 

1
3 

ɇɚɤɥɚɞɧɵɟ ɰɟɯɨɜɵɟ ɪɚɫɯɨɞɵ (25% ɩ.9) 1,61 

1
4 

ɇɚɤɥɚɞɧɵɟ ɨɛɳɟɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɪɚɫɯɨɞɵ (20% ɩ.9) 1,29 

1
5 

ɂɬɨɝɨ 14,16 

1
6 

Ɋɟɧɬɚɛɟɥɶɧɨɫɬɶ (25% ɩ. 15) 3,54 

1
7 

ɂɬɨɝɨ 17,71 

1
8 

ɇȾɋ (20% ɩ. 17) 3,54 

 ɂɌɈȽɈ 471,50 

 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɡɚɬɪɚɬɵ ɧɚ ɢɡɝɨɬɨɜɥɟɧɢɟ ɞɟɬɚɥɟɣ 471,50 ɬɵɫ. ɪɭɛ.ɢК =  

 
11.1.2 Ɂɚɬɪɚɬɵ ɧɚ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɭ 

 
Ⱦɟɬɚɥɢ ɝɨɪɟɥɤɢ ɬɪɚɧɫɩɨɪɬɢɪɭɸɬɫɹ ɞɨ ȼɚɧɤɨɪɫɤɨɝɨ ɦɟɫɬɨɪɨɠɞɟɧɢɹ, 

ɤɨɬɨɪɨɟ ɧɚɯɨɞɢɬɫɹ ɜ Ɍɭɪɭɯɚɧɫɤɨɦ ɪɚɣɨɧɟ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ. 
Ɍɪɚɧɫɩɨɪɬɢɪɨɜɤɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɢɡ Ʉɪɚɫɧɨɹɪɫɤɚ ɜ ɝɨɪɨɞ ɂɝɚɪɤɚ ɢ ɨɬɬɭɞɚ ɧɚ 
ɫɚɦɨ ɦɟɫɬɨɪɨɠɞɟɧɢɟ. Ɂɚɬɪɚɬɵ ɧɚ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɭ ɛɭɞɭɬ ɫɤɥɚɞɵɜɚɬɶɫɹ ɢɡ ɞɜɭɯ 
ɫɬɚɬɟɣ ɡɚɬɪɚɬ КɂК  ɢ ɂВК :  

.ɬɪ Кɂ ɂВК К К= +   (11.3) 

Ⱦɥɹ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɝɪɭɡɚ ɞɨ ɝ. ɂɝɚɪɤɚ ɜɵɛɪɚɧɚ ɤɨɦɩɚɧɢɹ 
«ɊɨɫɌɪɚɧɫɅɨɝɢɫɬɢɤ». ȼɫɟ ɞɟɬɚɥɢ ɝɨɪɟɥɤɢ ɜ ɫɭɦɦɟ ɜɟɫɹɬ 1496,1 ɤɝ, ɢ, ɭɱɢɬɵɜɚɹ 
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ɧɟɛɨɥɶɲɨɣ ɜɟɫ ɩɨɤɭɩɧɵɯ ɢɡɞɟɥɢɣ, ɨɤɪɭɝɥɢɦ ɡɧɚɱɟɧɢɟ ɞɨ 1500 ɤɝ. Ʉɨɦɩɚɧɢɹ 
«ɊɨɫɌɪɚɧɫɅɨɝɢɫɬɢɤ» ɦɨɠɟɬ ɩɪɟɞɥɨɠɢɬɶ ɩɟɪɟɜɨɡɤɢ 1 ɢɥɢ 2 ɬɨɧɧɵ. 
ɉɨɞɯɨɞɹɳɢɦ ɜɚɪɢɚɧɬɨɦ ɹɜɥɹɟɬɫɹ 2 ɬɨɧɧɵ, ɬɨɝɞɚ ɫɬɨɢɦɨɫɬɶ ɩɟɪɟɜɨɡɤɢ ɝɪɭɡɚ 
ɫɨɫɬɚɜɢɬ 15,5 ɬɵɫ. ɪɭɛ.КɂК =  

Ɍɪɚɧɫɩɨɪɬɢɪɨɜɤɚ ɝɪɭɡɚ ɨɬ ɂɝɚɪɤɢ ɞɨ ɦɟɫɬɨɪɨɠɞɟɧɢɹ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 
ɝɪɭɡɨɜɵɦ ɜɟɪɬɨɥɟɬɨɦ ɡɚ ɫɱёɬ ɤɨɦɩɚɧɢɢ ɈɈɈ «Ɋɇ-ȼɚɧɤɨɪ» 0 ɬɵɫ. ɪɭɛ.ВК =  
ɉɨ ɮɨɪɦɭɥɟ (11.3) ɬɪɚɧɫɩɨɪɬɧɵɟ ɡɚɬɪɚɬɵ ɫɨɫɬɚɜɹɬ: 

15,5 0 15,5 ɬɵɫ. ɪɭɛ.ɬɪ Кɂ ɂВК К К= + = + =  

11.1.3 Ɂɚɬɪɚɬɵ ɧɚ ɦɨɧɬɚɠ 
 

Ɇɨɧɬɚɠ ɢ ɞɟɦɨɧɬɚɠ ɝɨɪɟɥɤɢ ɧɟɮɬɟɝɚɡɨɜɨɞɨɪɚɡɞɟɥɢɬɟɥɹ ɩɪɨɜɨɞɢɬɫɹ 
ɞɜɭɦɹ ɫɥɟɫɚɪɹɦɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɦɚɧɢɩɭɥɹɬɨɪɚ. Ɇɨɧɬɚɠ ɝɨɪɟɥɤɢ 
ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɩɪɨɰɟɫɫ ɟɟ ɭɫɬɚɧɨɜɤɢ ɜ ɠɚɪɨɜɭɸ ɬɪɭɛɭ, ɡɚɬɹɝɢɜɚɧɢɟ 
ɲɩɢɥɟɤ ɩɨ ɩɟɪɢɦɟɬɪɭ ɮɥɚɧɰɚ ɢ ɩɨɞɤɥɸɱɟɧɢɟ ɩɚɬɪɭɛɤɨɜ ɩɨɞɜɨɞɚ ɬɨɩɥɢɜɧɨɝɨ 
ɝɚɡɚ ɢ ɜɨɡɞɭɯɚ. ɋɥɟɫɚɪɢ ɹɜɥɹɸɬɫɹ ɫɨɬɪɭɞɧɢɤɚɦɢ ɤɨɦɩɚɧɢɢ ɈɈɈ «Ɋɇ-ȼɚɧɤɨɪ». 
ȼɪɟɦɹ ɧɚ ɦɨɧɬɚɠ ɝɨɪɟɥɤɢ ɫɨɫɬɚɜɥɹɟɬ ɨɪɢɟɧɬɢɪɨɜɨɱɧɨ 1,5 ɱɚɫɚ. Ɂɚɬɪɚɬɵ ɧɚ 
ɦɨɧɬɚɠ ɜɤɥɸɱɚɸɬ ɩɥɚɬɭ ɡɚ ɚɪɟɧɞɭ ɦɚɧɢɩɭɥɹɬɨɪɚ ɧɚ 1 ɱɚɫ ɢ ɩɨɬɟɪɢ ɨɬ ɩɪɨɫɬɨɹ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɚ ɜɪɟɦɹ ɦɨɧɬɚɠɚ. 

Ⱥɪɟɧɞɚ ɦɚɧɢɩɭɥɹɬɨɪɚ ɜ ɫɪɟɞɧɟɦ ɫɨɫɬɚɜɥɹɟɬ 1300 ɪɭɛ/ɱɚɫ, ɢ ɞɥɹ ɪɚɛɨɬɵ 
ɟɝɨ ɜ ɬɟɱɟɧɢɟ ɨɞɧɨɝɨ ɱɚɫɚ ɩɨɬɪɟɛɭɟɬɫɹ 1,3 ɬɵɫ. ɪɭɛ. ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ (ɬɚɛɥɢɰɚ 
7). 

ɉɪɨɫɬɨɣ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɚ ɜɪɟɦɹ ɦɨɧɬɚɠɚ ɩɪɢɜɥɟɱɟɬ ɤ ɩɨɬɟɪɹɦ, 
ɫɜɹɡɚɧɧɵɦ ɫɨ ɫɧɢɠɟɧɢɟɦ ɨɛɴɟɦɨɜ ɩɨɞɝɨɬɨɜɤɢ ɧɟɮɬɢ, ɤɨɬɨɪɚɹ ɩɨɬɟɧɰɢɚɥɶɧɨ 
ɦɨɝɥɚ ɛɵɬɶ ɩɪɨɞɚɧɚ ɩɨ ɪɵɧɨɱɧɨɣ ɰɟɧɟ. Ⱦɥɹ ɪɚɫɱёɬɚ ɩɨɬɟɪɶ ɨɬ ɩɪɨɫɬɨɹ ɇȽȼɊɉ 

ɩɪɨɫɬɁ  ɩɪɢɦɟɧɢɦ ɮɨɪɦɭɥɭ: 

 ,ɩɪɨɫɬ ɇ ɇ ɦɨɧɁ ɐ Ɉ Ɍ=     (11.4) 

ɝɞɟ ɇɐ - ɪɵɧɨɱɧɚɹ ɰɟɧɚ ɧɟɮɬɢ. ɋɪɟɞɧɹɹ ɰɟɧɚ ɧɚ ɧɟɮɬɶ ɡɚ ɦɚɣ 2020 ɝɨɞɚ 
ɫɨɫɬɚɜɢɥɚ 30,38 $/ɛɚɪɪɟɥɶ; 
       ɇɈ  - ɨɛɴɟɦ ɧɟɮɬɢ, ɤɨɬɨɪɵɣ ɦɨɝ ɛɵ ɛɵɬɶ ɩɨɞɝɨɬɨɜɥɟɧ ɡɚ ɟɞɢɧɢɰɭ ɜɪɟɦɟɧɢ. 
ɋɨɝɥɚɫɧɨ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ ɚɩɩɚɪɚɬɚ, ɟɝɨ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɫɨɫɬɚɜɥɹɟɬ 135 
ɦ3/ɱɚɫ (ɬɚɛɥɢɰɚ 8). Ȼɚɪɪɟɥɶ ɧɟɮɬɢ ɪɚɜɟɧ 0,159 ɦ3; 
        ɦɨɧɌ - ɞɥɢɬɟɥɶɧɨɫɬɶ ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ. 1,5 ɱɚɫɚɦɨɧɌ = . 

ɍɱɢɬɵɜɚɹ ɤɭɪɫ ɞɨɥɥɚɪɚ ɡɚ ɚɩɪɟɥɶ 2020 ɝɨɞɚ ɜ ɪɚɡɦɟɪɟ 75,23 ɪɭɛ/$, 
ɪɚɫɫɱɢɬɚɟɦ ɩɨɬɟɪɢ ɨɬ ɩɪɨɫɬɨɹ ɇȽȼɊɉ ɧɚ ɜɪɟɦɹ ɦɨɧɬɚɠɚ ɝɨɪɟɥɤɢ ɢ ɫɜɟɞɟɦ 
ɪɟɡɭɥɶɬɚɬɵ ɜɫɟɯ ɪɚɫɱɟɬɨɜ ɜ ɬɚɛɥɢɰɭ 14. 

135
(30,38 75,23) ( ) 1,5 2910,84 ɬɵɫ. ɪɭɛ.

0,159ɩɪɨɫɬ ɇ ɇ ɦɨɧɁ ɐ Ɉ Ɍ=   =    =  
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Ɍɚɛɥɢɰɚ 14 - Ɂɚɬɪɚɬɵ ɧɚ ɦɨɧɬɚɠ ɝɨɪɟɥɤɢ 
№ɉ/ɉ ɍɫɥɭɝɚ/ɪɚɛɨɬɚ Ɍɚɪɢɮ, ɪɭɛ/ɱ ȼɪɟɦɹ ɪɚɛɨɬɵ, ɱ ɋɭɦɦɚ, ɬɵɫ. ɪɭɛ. 

1 Ⱥɪɟɧɞɚ ɦɚɧɢɩɭɥɹɬɨɪɚ 1300 1 1,3 

2 ɉɨɬɟɪɢ ɨɬ ɩɪɨɫɬɨɹ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜɨ ɜɪɟɦɹ ɦɨɧɬɚɠɚ 2910,84 

ɂɌɈȽɈ 2912,14 

 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɡɚɬɪɚɬɵ ɧɚ ɦɨɧɬɚɠ 2912,14 ɬɵɫ. ɪɭɛ.ɦɨɧК =  
 
11.1.4 Ɂɚɬɪɚɬɵ ɧɚ ɥɢɤɜɢɞɚɰɢɸ 

 
ɉɨɬɟɪɢ ɨɬ ɥɢɤɜɢɞɚɰɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ 

 (1 ) ,
100
ɚ ɮ

ɩɨɬ ɜыɛ ɞɟɦ ɥ

ɇ Ɍ
К ɋ К ɋ


=  − + −   (11.5) 

ɝɞɟ ɜыɛɋ - ɫɬɨɢɦɨɫɬɶ ɜɵɛɵɜɚɸɳɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. ɉɪɢɦɟɦ ɧɚ ɨɫɧɨɜɟ 
ɫɬɨɢɦɨɫɬɢ ɩɪɢɛɥɢɠɟɧɧɨɣ ɩɨ ɬɟɩɥɨɜɨɣ ɦɨɳɧɨɫɬɢ ɝɚɡɨɜɨɣ ɝɨɪɟɥɤɢ ɤɨɦɩɚɧɢɢ 
ɈɈɈ "Ɉɛɳɟɦɚɲ" 130 ɬɵɫ. ɪɭɛ.ɜыɛɋ = ; 
         ɚɇ - ɧɨɪɦɚ ɚɦɨɪɬɢɡɚɰɢɢ ɧɚ ɩɨɥɧɨɟ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɜɵɛɵɜɚɸɳɢɯ 
ɨɫɧɨɜɧɵɯ ɮɨɧɞɨɜ. Ɉɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ (11.6); 
         ɮɌ - ɮɚɤɬɢɱɟɫɤɢɣ ɩɟɪɢɨɞ ɜɪɟɦɟɧɢ, ɨɬɪɚɛɨɬɚɧɧɵɣ ɜɵɛɵɜɚɸɳɢɦɢ 
ɨɫɧɨɜɧɵɦɢ ɮɨɧɞɚɦɢ. Ɍɚɤ ɤɚɤ ȼɚɧɤɨɪɫɤɨɟ ɦɟɫɬɨɪɨɠɞɟɧɢɟ ɛɵɥɨ ɡɚɩɭɳɟɧɨ ɜ 
ɩɪɨɦɵɲɥɟɧɧɭɸ ɷɤɫɩɥɭɚɬɚɰɢɸ ɜ 2009 ɝɨɞɭ, ɩɪɢɦɟɦ  2020 2009 11 ɥɟɬ;ɮɌ = − =  

         ɞɟɦК  - ɡɚɬɪɚɬɵ ɧɚ ɞɟɦɨɧɬɚɠ ɨɛɨɪɭɞɨɜɚɧɢɹ. ɉɪɢɦɟɦ ɪɚɜɧɵɦɢ ɡɚɬɪɚɬɚɦ ɧɚ 
ɦɨɧɬɚɠ ɝɨɪɟɥɤɢ ɛɟɡ ɭɱɟɬɚ ɩɨɬɟɪɶ ɨɬ ɩɪɨɫɬɨɹ ' 1,3 ɬɵɫ. ɪɭɛ.ɞɟɦ ɦɨɧК К= = ; 
         ɥɋ  - ɥɢɤɜɢɞɚɰɢɨɧɧɚɹ ɫɬɨɢɦɨɫɬɶ ɨɛɨɪɭɞɨɜɚɧɢɹ. ɉɪɢɦɟɦ ɤɚɤ 5% ɨɬ 
ɫɬɨɢɦɨɫɬɢ ɨɛɨɪɭɞɨɜɚɧɢɹ 5% 5% 130 6,5 ɬɵɫ. ɪɭɛ.ɥ ɜыɛɋ ɋ=  =  =  

1 1
100% 100% 5%,

20ɚɇ
Ɍ

=  =  =   (11.6) 

ɝɞɟ Ɍ - ɫɪɨɤ ɫɥɭɠɛɵ ɨɛɨɪɭɞɨɜɚɧɢɹ. ɉɪɢɧɢɦɚɟɦ ɪɚɜɧɵɦ ɫɪɨɤɭ ɫɥɭɠɛɵ 
ɚɩɩɚɪɚɬɚ ɇȽȼɊɉ 20 ɥɟɬɌ = (ɬɚɛɥɢɰɚ 8). 

ɉɨ ɮɨɪɦɭɥɟ (11.5): 

(1 )
100

5 11
130 (1 ) 1,3 6,5 53,3 ɬɵɫ. ɪɭɛ.

100

ɚ ɮ
ɩɨɬ ɜыɛ ɞɟɦ ɥ

ɇ Ɍ
К ɋ К ɋ


=  − + − =


=  − + − =
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Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɟ ɤɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ ɧɚ ɦɨɞɟɪɧɢɡɚɰɢɸ ɩɨ ɮɨɪɦɭɥɟ 
(11.1) ɫɨɫɬɚɜɹɬ 

471,50 15,5 2912,14 53,3

3452,44 ɬɵɫ. ɪɭɛ.
ɢ ɬɪ ɦɨɧ ɩɨɬК К К К К = + + + = + + + =

=
 

11.2 Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ 
 

Ƚɨɞɨɜɵɟ ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ ɧɚ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɫɬɨɢɦɨɫɬɢ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɢɫɯɨɞɹ ɢɡ ɫɬɨɢɦɨɫɬɢ ɝɨɪɟɥɤɢ ɫ ɭɱɟɬɨɦ ɡɚɬɪɚɬ 
ɧɚ ɟɟ ɞɨɫɬɚɜɤɭ ɢ ɦɨɧɬɚɠ: 

 ,ɝ ɩ ɚА ɋ ɇ=    (11.7) 

ɝɞɟ ɩɋ - ɫɬɨɢɦɨɫɬɶ ɝɨɪɟɥɤɢ. ɇɚɣɞɟɦ ɩɨ ɮɨɪɦɭɥɟ (11.8); 
      ɚɇ - ɧɨɪɦɚ ɚɦɨɪɬɢɡɚɰɢɢ. ɉɨ ɮɨɪɦɭɥɟ (11.6) ɪɚɜɧɚ 5%ɚɇ = . 

ɋɬɨɢɦɨɫɬɶ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜɵɱɢɫɥɢɦ ɛɟɡ ɭɱɟɬɚ ɮɢɧɚɧɫɨɜɵɯ ɩɨɬɟɪɶ ɨɬ 
ɩɪɨɫɬɨɹ ɚɩɩɚɪɚɬɚ ɜɨ ɜɪɟɦɹ ɦɨɧɬɚɠɚ (ɬɚɛɥɢɰɚ 14): 

' 471,50 15,5 1,3 488,2 ɬɵɫ. ɪɭɛ.ɩ ɢ ɬɪ ɦɨɧɋ К К К= + + = + + =   (11.8) 

ɉɨ ɮɨɪɦɭɥɟ (11.7) 

490,28 0,05 24,41 ɬɵɫ. ɪɭɛ.ɝ ɩ ɚА ɋ ɇ=  =  =  

11.3 Ɋɚɫɯɨɞɵ ɧɚ ɫɨɞɟɪɠɚɧɢɟ ɢ ɬɟɤɭɳɢɣ ɪɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ 
 

ɇɚ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɬɟɤɭɳɢɣ ɪɟɦɨɧɬ ɠɚɪɨɜɨɣ ɬɪɭɛɵ ɩɪɢɯɨɞɢɬɫɹ 
ɩɪɨɢɡɜɨɞɢɬɶ ɪɚɡ ɜ ɝɨɞ. Ɂɚɬɪɚɬɵ ɧɚ ɪɟɦɨɧɬ ɞɨ ɦɨɞɟɪɧɢɡɚɰɢɢ ɝɨɪɟɥɤɢ ɦɨɠɧɨ 
ɜɵɱɢɫɥɢɬɶ ɢɫɯɨɞɹ ɢɡ: ɫɬɨɢɦɨɫɬɢ ɦɚɬɟɪɢɚɥɨɜ ɞɥɹ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɠɚɪɨɜɨɣ 
ɬɪɭɛɵ; ɡɚɬɪɚɬ ɧɚ ɚɪɟɧɞɭ ɝɪɭɡɨɜɵɯ ɬɟɯɧɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ ɢ ɩɨɬɟɪɶ ɞɟɧɟɠɧɵɯ 
ɫɪɟɞɫɬɜ ɨɬ ɩɪɨɫɬɨɹ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɚ ɜɪɟɦɹ ɪɟɦɨɧɬɚ. 

Ɋɚɫɱɟɬ ɡɚɬɪɚɬ ɧɚ ɦɚɬɟɪɢɚɥɵ ɩɪɨɜɨɞɢɦ ɧɚ ɨɫɧɨɜɟ ɩɪɢɦɟɧɹɟɦɨɣ ɫɬɚɥɢ ɞɥɹ 
ɠɚɪɨɜɨɣ ɬɪɭɛɵ – 09Ƚ2ɋ. Ⱦɥɹ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɬɪɭɛɵ ɧɟɨɛɯɨɞɢɦɨ ɡɚɤɭɩɢɬɶ 
ɬɪɟɛɭɟɦɵɣ ɪɚɡɦɟɪ ɥɢɫɬɨɜɨɝɨ ɩɪɨɤɚɬɚ 09Ƚ2ɋ, ɚ ɬɨɱɧɟɟ ɥɢɫɬɵ ɨɛɳɢɦ ɪɚɡɦɟɪɨɦ 
10ɯ7250ɯ2260 ɦɦ, ɫɭɦɦɚɪɧɚɹ ɦɚɫɫɚ ɤɨɬɨɪɵɯ ɫɨɫɬɚɜɢɬ 645 ɤɝ. Ɂɚɬɪɚɬɵ ɧɚ 
ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɭ ɦɚɬɟɪɢɚɥɨɜ ɫɯɨɠɢ ɡɚɬɪɚɬɚɦ, ɩɪɢɜɟɞɟɧɧɵɦ ɜ ɮɨɪɦɭɥɟ (11.3) 
ɢ ɫɨɫɬɚɜɹɬ ' 13,58 ɬɵɫ. ɪɭɛ.ɬɪК =  

ɉɟɪɟɞ ɪɟɦɨɧɬɨɦ ɠɚɪɨɜɨɣ ɬɪɭɛɵ ɫɜɚɪɳɢɤɭ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɫɬɢ 
ɫɜɚɪɨɱɧɵɟ ɪɚɛɨɬɵ ɜ ɬɟɱɟɧɢɟ 1 ɱɚɫɚ, ɚ ɜɨ ɜɪɟɦɹ ɪɟɦɨɧɬɚ ɟɳё 0,5 ɱɚɫɚ. 

Ɋɟɦɨɧɬɧɵɟ ɪɚɛɨɬɵ ɠɚɪɨɜɨɣ ɬɪɭɛɵ ɜɤɥɸɱɚɸɬ ɨɫɭɳɟɫɬɜɥɟɧɢɟ ɞɨɫɬɭɩɚ ɤ 
ɜɧɭɬɪɟɧɧɟɣ ɱɚɫɬɢ ɚɩɩɚɪɚɬɚ, ɞɟɦɨɧɬɚɠ ɞɟɮɟɤɬɧɨɣ ɱɚɫɬɢ ɠɚɪɨɜɨɣ ɬɪɭɛɵ, 
ɦɨɧɬɚɠ ɡɚɦɟɧɹɸɳɟɣ ɱɚɫɬɢ, ɫɜɚɪɤɭ ɠɚɪɨɜɨɣ ɬɪɭɛɵ ɢ ɦɨɧɬɚɠ ɜɫɟɯ 
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ɞɟɦɨɧɬɢɪɨɜɚɧɧɵɯ ɭɡɥɨɜ. Ⱦɥɹ ɩɪɨɜɟɞɟɧɢɹ ɞɚɧɧɵɯ ɪɚɛɨɬ ɩɨɬɪɟɛɭɟɬɫɹ ɪɚɛɨɬɚ 
ɞɜɭɯ ɫɥɟɫɚɪɟɣ ɜ ɬɟɱɟɧɢɟ 4 ɱɚɫɨɜ ɢ ɚɪɟɧɞɚ ɦɚɧɢɩɭɥɹɬɨɪɚ ɧɚ 3 ɱɚɫɚ. ɋɜɚɪɳɢɤ ɢ 
ɫɥɟɫɚɪɢ ɹɜɥɹɸɬɫɹ ɫɨɬɪɭɞɧɢɤɚɦɢ ɤɨɦɩɚɧɢɢ ɈɈɈ «Ɋɇ-ȼɚɧɤɨɪ». 

ɉɨɬɟɪɢ ɨɬ ɩɪɨɫɬɨɹ ɨɛɨɪɭɞɨɜɚɧɢɹ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɚɧɚɥɨɝɢɱɧɨ ɩɨɬɟɪɹɦ ɜ 
ɮɨɪɦɭɥɟ (11.4) ɫɨɝɥɚɫɧɨ ɜɪɟɦɟɧɢ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ (ɫɜɚɪɳɢɤ 1 ɱ + ɫɥɟɫɚɪɢ 4 ɱ 
= 5 ɱ). Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɩɪɢɜɨɞɢɦ ɜ ɬɚɛɥɢɰɟ 15. 

 
Ɍɚɛɥɢɰɚ 15 - Ɂɚɬɪɚɬɵ ɧɚ ɬɟɤɭɳɢɣ ɪɟɦɨɧɬ ɞɨ ɦɨɞɟɪɧɢɡɚɰɢɢ 

№ ȼɢɞ ɡɚɬɪɚɬ ɋɭɦɦɚ, ɬɵɫ.ɪɭɛ. 
1 Ʌɢɫɬ 5 ɦɦ ɫɬɚɥɢ 09Ƚ2ɋ ɜɟɫɨɦ 645 ɤɝ ɞɥɹ ɠɚɪɨɜɨɣ ɬɪɭɛɵ 20,19 
2 Ɍɪɚɧɫɩɨɪɬɧɵɟ ɪɚɫɯɨɞɵ 13,58 
3 ɍɫɥɭɝɚ Ɍɚɪɢɮ, ɪɭɛ/ɱ ȼɪɟɦɹ ɪɚɛɨɬɵ, ɱ ɋɭɦɦɚ, ɬɵɫ.ɪɭɛ. 

 Ⱥɪɟɧɞɚ ɦɚɧɢɩɭɥɹɬɨɪɚ 1300 3 3,9 
4 ɉɨɬɟɪɢ ɨɬ ɩɪɨɫɬɨɹ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜɨ ɜɪɟɦɹ ɪɟɦɨɧɬɚ 9702,81 

 ɂɌɈȽɈ 9740,48 

 
ɉɨɫɥɟ ɩɪɨɜɟɞɟɧɢɹ ɦɨɞɟɪɧɢɡɚɰɢɢ ɦɟɠɪɟɦɨɧɬɧɵɣ ɫɪɨɤ ɧɚɝɪɟɜɚɬɟɥɶɧɨɣ 

ɱɚɫɬɢ ɚɩɩɚɪɚɬɚ ɭɜɟɥɢɱɢɬɫɹ ɞɨ 3-ɯ ɥɟɬ, ɬɨ ɟɫɬɶ ɪɟɦɨɧɬ ɛɭɞɟɬ ɩɪɨɜɨɞɢɬɶɫɹ ɬɨɥɶɤɨ 
ɪɚɡ ɜ 3 ɝɨɞɚ. ɉɪɢ ɩɪɨɜɟɞɟɧɢɢ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ ɧɟ ɩɨɬɪɟɛɭɟɬɫɹ ɡɚɤɭɩɤɚ 
ɦɚɬɟɪɢɚɥɨɜ ɢ ɪɚɛɨɬɚ ɫɜɚɪɳɢɤɚ ɞɥɹ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɠɚɪɨɜɨɣ ɬɪɭɛɵ, ɬɚɤ ɤɚɤ ɨɧɚ 
ɧɟ ɢɫɩɵɬɵɜɚɟɬ ɩɨɜɵɲɟɧɧɵɯ ɬɟɪɦɢɱɟɫɤɢɯ ɧɚɝɪɭɡɨɤ, ɧɟ ɨɛɪɚɡɭɟɬɫɹ ɫɥɨɹ 
ɤɨɤɫɨɜɚɧɢɹ ɧɟɮɬɢ ɧɚ ɫɬɟɧɤɢ ɢ ɧɟ ɩɪɨɢɫɯɨɞɢɬ ɪɚɡɪɭɲɟɧɢɹ. Ɍɚɤ ɠɟ ɜɪɟɦɹ ɧɚ 
ɩɪɨɜɟɞɟɧɢɟ ɪɟɦɨɧɬɧɵɯ ɫɨɤɪɚɳɚɟɬɫɹ ɩɪɢɦɟɪɧɨ ɧɚ ɬɪɟɬɶ ɡɚ ɫɱɟɬ 
ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɝɨɪɟɥɤɢ, ɢɦɟɸɳɟɣ ɛɵɫɬɪɨɪɚɡɴɟɦɧɨɟ 
ɫɨɟɞɢɧɟɧɢɟ. Ⱥɪɟɧɞɚ ɦɚɧɢɩɭɥɹɬɨɪɚ ɬɚɤɠɟ ɡɚɣɦɟɬ ɦɟɧɶɲɟɟ ɜɪɟɦɹ ɜɜɢɞɭ 
ɨɩɢɫɚɧɧɵɯ ɜɵɲɟ ɩɪɢɱɢɧ, ɜ ɫɜɹɡɢ ɫ ɱɟɦ ɢ ɫɧɢɡɹɬɫɹ ɩɨɬɟɪɢ ɨɬ ɩɪɨɫɬɨɹ ɚɩɩɚɪɚɬɚ. 
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɡɚɬɪɚɬ ɧɚ ɩɪɨɜɟɞɟɧɢɟ ɬɟɤɭɳɟɝɨ ɪɟɦɨɧɬɚ 
ɦɨɞɟɪɧɢɡɢɪɨɜɚɧɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 16. 
 
Ɍɚɛɥɢɰɚ 16 - Ɂɚɬɪɚɬɵ ɧɚ ɬɟɤɭɳɢɣ ɪɟɦɨɧɬ ɩɨɫɥɟ ɦɨɞɟɪɧɢɡɚɰɢɢ 

№ ȼɢɞ ɡɚɬɪɚɬ 
ɋɭɦɦɚ, ɬɵɫ.ɪɭɛ. 

1 ɍɫɥɭɝɚ Ɍɚɪɢɮ, ɪɭɛ/ɱ ȼɪɟɦɹ ɪɚɛɨɬɵ, ɱ 
 Ⱥɪɟɧɞɚ ɦɚɧɢɩɭɥɹɬɨɪɚ 1300 2 2,6 

2 ɉɨɬɟɪɢ ɨɬ ɩɪɨɫɬɨɹ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜɨ ɜɪɟɦɹ ɪɟɦɨɧɬɚ 3881,12 
 ɂɌɈȽɈ 3883,72 

 
 
 
11.4 Ɋɚɫɱɟɬ ɩɥɚɬɵ ɧɚ ɧɟɝɚɬɢɜɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ 

 
Ⱦɟɣɫɬɜɭɸɳɢɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ ɊɎ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɩɥɚɬɚ ɡɚ 

ɧɟɝɚɬɢɜɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ (ɇȼɈɋ). ɇɟɨɛɯɨɞɢɦɨɫɬɶ 
ɩɥɚɬɵ ɡɚ ɧɟɝɚɬɢɜɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɩɪɟɞɭɫɦɨɬɪɟɧɚ 
Ɏɟɞɟɪɚɥɶɧɵɦ ɡɚɤɨɧɨɦ ɨɬ 10.01.2002 № 7-ɎɁ "Ɉɛ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ" 
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[39]. ɗɬɨɬ ɡɚɤɨɧ ɭɫɬɚɧɚɜɥɢɜɚɟɬ, ɱɬɨ ɧɟɝɚɬɢɜɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ 
ɫɪɟɞɭ ɹɜɥɹɟɬɫɹ ɩɥɚɬɧɵɦ. 

ɉɥɚɬɭ ɡɚ ɧɟɝɚɬɢɜɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɨɛɹɡɚɧɵ 
ɜɧɨɫɢɬɶ ɸɪɢɞɢɱɟɫɤɢɟ ɥɢɰɚ ɢ ɢɧɞɢɜɢɞɭɚɥɶɧɵɟ ɩɪɟɞɩɪɢɧɢɦɚɬɟɥɢ, 
ɨɫɭɳɟɫɬɜɥɹɸɳɢɟ ɧɚ ɬɟɪɪɢɬɨɪɢɢ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɯɨɡɹɣɫɬɜɟɧɧɭɸ ɢ 
(ɢɥɢ) ɢɧɭɸ ɞɟɹɬɟɥɶɧɨɫɬɶ, ɨɤɚɡɵɜɚɸɳɭɸ ɧɟɝɚɬɢɜɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ 
ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ. 

ɉɥɚɬɟɠɧɨɣ ɛɚɡɨɣ ɞɥɹ ɢɫɱɢɫɥɟɧɢɹ ɩɥɚɬɵ ɡɚ ɧɟɝɚɬɢɜɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ 
ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɩɨ ɢɬɨɝɚɦ ɨɬɱɟɬɧɨɝɨ ɩɟɪɢɨɞɚ ɹɜɥɹɟɬɫɹ ɦɚɫɫɚ ɜɵɛɪɨɫɨɜ 
ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ. Ɇɚɫɫɭ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɦɨɠɟɦ ɨɩɪɟɞɟɥɢɬɶ ɢɡ 
ɜɵɪɚɠɟɧɢɹ 

1 2 ... ,nɆ Ɇ Ɇ Ɇ= + +   (11.9) 

ɝɞɟ 1 2 3,  ,  Ɇ Ɇ Ɇ - ɦɚɫɫɚ 1-ɝɨ, 2-ɝɨ ɢ n-ɝɨ ɤɨɦɩɨɧɟɧɬɚ ɡɚɝɪɹɡɧɹɸɳɟɝɨ ɜɟɳɟɫɬɜɚ 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 

ȼ ɩ. 8.3 ɪɚɫɱɟɬɧɨɣ ɱɚɫɬɢ ɨɩɪɟɞɟɥɢɥɢ, ɱɬɨ ɩɪɢ ɫɝɨɪɚɧɢɢ 1 ɦ3 ɩɨɩɭɬɧɨɝɨ 
ɧɟɮɬɹɧɨɝɨ ɝɚɡɚ ɨɛɪɚɡɭɟɬɫɹ 318,5 ɦV =  ɩɪɨɞɭɤɬɨɜ ɫɝɨɪɚɧɢɹ, ɫɨɫɬɚɜ ɤɨɬɨɪɵɯ 
ɫɥɟɞɭɸɳɢɣ: 

- 2,65 ɦ3 ɨɤɫɢɞɚ ɭɝɥɟɪɨɞɚ 1V ; 
- 3,65 ɦ3 ɜɨɞɹɧɨɝɨ ɩɚɪɚ 2V ; 
- 12,17 ɦ3 ɨɤɫɢɞɚ ɚɡɨɬɚ 3V . 
Ɍɚɤ ɤɚɤ ɜɨɞɹɧɨɣ ɩɚɪ ɧɟ ɹɜɥɹɟɬɫɹ ɡɚɝɪɹɡɧɹɸɳɢɦ ɜɟɳɟɫɬɜɨɦ, ɩɪɢ 

ɞɚɥɶɧɟɣɲɢɯ ɪɚɫɱɟɬɚɯ ɟɝɨ ɧɟ ɭɱɢɬɵɜɚɟɦ. 
ɉɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɡɧɚɟɦ, ɱɬɨ ɩɥɨɬɧɨɫɬɢ ɝɚɡɨɜ ɫɥɟɞɭɸɳɢɟ: 
- ɨɤɫɢɞ ɭɝɥɟɪɨɞɚ 3

1 1,25 ɤɝ/ɦ = ; 

- ɨɤɫɢɞ ɚɡɨɬɚ 3
3 1,34 ɤɝ/ɦ = . 

ɉɪɟɨɛɪɚɡɭɟɦ ɮɨɪɦɭɥɭ (11.9) ɢ ɜɵɱɢɫɥɢɦ ɦɚɫɫɭ ɤɚɠɞɨɝɨ ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ ɩɪɢ ɫɝɨɪɚɧɢɢ 1 ɦ3 ɬɨɩɥɢɜɧɨɝɨ ɝɚɡɚ 

3
1 1 1 2,65 1,25 3,3 ɤɝ/ɦɆ V =  =  =  

3
3 3 3 12,17 1,34 16,3 ɤɝ/ɦɆ V =  =  =  

        Ɍɚɤ ɤɚɤ ɝɨɪɟɥɤɚ ɩɨɬɪɟɛɥɹɟɬ 1,35 ɦ3 ɬɨɩɥɢɜɧɨɝɨ ɝɚɡɚ ɜ ɱɚɫ (ɬɚɛɥɢɰɚ 8), ɬɨ 
ɩɨ ɮɨɪɦɭɥɟ (11.10) ɦɨɠɟɦ ɜɵɱɢɫɥɢɬɶ ɝɨɞɨɜɨɣ ɨɛɴɟɦ ɜɵɛɪɨɫɨɜ ɩɪɨɞɭɤɬɨɜ 
ɫɝɨɪɚɧɢɹ, ɭɱɢɬɵɜɚɹ ɪɚɛɨɬɭ ɚɩɩɚɪɚɬɚ 360 ɞɧɟɣ ɜ ɝɨɞɭ ɤɪɭɝɥɨɫɭɬɨɱɧɨ 

1 3,3 1,35 24 360 38491 ɤɝ 38,491 ɬɨɧɧɵɝɆ =    = =   (11.10) 

3 16,3 1,35 24 360 190123 ɤɝ 190,123 ɬɨɧɧɵɝɆ =    = =  
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ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɨɫɬɚɧɨɜɥɟɧɢɟɦ ɩɪɚɜɢɬɟɥɶɫɬɜɚ ɨɬ 13 ɫɟɧɬɹɛɪɹ 2016 
ɝɨɞɚ №913 «Ɉ ɫɬɚɜɤɚɯ ɩɥɚɬɵ ɡɚ ɧɟɝɚɬɢɜɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ 
ɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɤɨɷɮɮɢɰɢɟɧɬɚɯ» [40] ɫɬɚɜɤɢ ɩɥɚɬɵ ɡɚ ɜɵɛɪɨɫɵ 
ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ ɫɬɚɰɢɨɧɚɪɧɵɦɢ ɢɫɬɨɱɧɢɤɚɦɢ, 
ɚɤɬɭɚɥɶɧɵɟ ɫ 2018 ɝɨɞɚ, ɫɥɟɞɭɸɳɢɟ: 

- ɭɝɥɟɪɨɞɚ ɨɤɫɢɞ – 1 1,6 ɪɭɛ/ɬɨɧɧɭC = ; 
- ɚɡɨɬɚ ɨɤɫɢɞ - 3 93,5 ɪɭɛ/ɬɨɧɧɭɋ = . 
Ʉ ɪɚɫɱɟɬɭ ɜɵɩɥɚɬ ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɩɪɢɦɟɧɹɸɬɫɹ: 
- ɤɨɷɮɮɢɰɢɟɧɬ ɡɚ ɦɚɫɫɭ ɜɵɛɪɨɫɨɜ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɆК   ɜ 

ɩɪɟɞɟɥɚɯ ɧɨɪɦɚɬɢɜɨɜ ɞɨɩɭɫɬɢɦɵɯ ɜɵɛɪɨɫɨɜ ɞɥɹ ɨɛɴɟɤɬɨɜ, ɨɤɚɡɵɜɚɸɳɢɯ 
ɭɦɟɪɟɧɧɨɟ ɧɟɝɚɬɢɜɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ (ɨɛɴɟɤɬɵ II 
ɤɚɬɟɝɨɪɢɢ), ɪɚɜɧɵɣ 1ɆК = ;  

- ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɢɧɮɥɹɰɢɸ ɩɥɚɬɵ ɡɚ ɇȼɈɋ ɩɨ ɜɫɟɦ 
ɪɚɡɞɟɥɚɦ ɪɚɫɱɟɬɚ ɩɥɚɬɵ ɢɧɮК  , ɭɫɬɚɧɚɜɥɢɜɚɸɳɢɣɫɹ Ɏɟɞɟɪɚɥɶɧɵɦ ɡɚɤɨɧɨɦ «Ɉ 
ɮɟɞɟɪɚɥɶɧɨɦ ɛɸɞɠɟɬɟ» ɢ ɧɚ ɦɚɣ 2020 ɝɨɞɚ ɪɚɜɧɵɣ 3,03ɢɧɮК = . 

ɋ ɭɱɟɬɨɦ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɆК ɢ ɢɧɮК  ɦɨɠɟɦ ɪɚɫɫɱɢɬɚɬɶ ɝɨɞɨɜɵɟ ɜɵɩɥɚɬɵ 
ɡɚ ɇȼɈɋ: 

1 1 3 3(( ) ( ))

((38,491 1,6) (190,123 93,5)) 1 3,03 54049 ɪɭɛ
54,05 ɬɵɫ. ɪɭɛ.

ɇВɈɋ ɝ ɝ Ɇ ɢɧɮВ Ɇ ɋ Ɇ ɋ К К=  +    =

=  +    = =
=

  (11.11) 

Ɍɚɤ ɤɚɤ ɜ ɦɨɞɟɪɧɢɡɢɪɨɜɚɧɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɝɨɪɟɥɤɢ ɩɪɢɦɟɧɹɟɬɫɹ 
ɤɟɪɚɦɢɱɟɫɤɢɣ ɧɚɫɚɞɨɤ, ɢɦɟɸɳɢɣ ɫɥɨɠɧɭɸ ɫɬɪɭɤɬɭɪɭ ɤɚɧɚɥɨɜ, ɩɨɡɜɨɥɹɸɳɭɸ 
ɨɫɭɳɟɫɬɜɥɹɬɶ ɛɨɥɟɟ ɩɨɥɧɨɟ ɫɝɨɪɚɧɢɟ ɬɨɩɥɢɜɧɨɝɨ ɝɚɡɚ ɡɚ ɫɱёɬ ɭɜɟɥɢɱɟɧɢɹ ɩɭɬɢ 
ɢ ɜɪɟɦɟɧɢ ɫɝɨɪɚɧɢɹ ɬɨɩɥɢɜɧɨɣ ɫɦɟɫɢ ɜɧɭɬɪɢ ɤɟɪɚɦɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ, 
ɨɫɧɨɜɵɜɚɹɫɶ ɧɚ ɮɢɡɢɱɟɫɤɢɯ ɡɚɤɨɧɚɯ, ɦɨɠɟɦ ɭɬɜɟɪɠɞɚɬɶ, ɱɬɨ ɨɛɴɟɦ ɩɪɨɞɭɤɬɨɜ 
ɫɝɨɪɚɧɢɹ ɧɚ ɜɵɯɨɞɟ ɠɚɪɨɜɨɣ ɬɪɭɛɵ ɭɦɟɧɶɲɢɬɫɹ ɤɚɤ ɦɢɧɢɦɭɦ ɧɚ ɬɪɟɬɶ, ɬɨ ɟɫɬɶ 
ɫ 18,5 ɦ3 ɞɨ 12 ɦ3. 

ɋ ɭɱɟɬɨɦ ɢɡɥɨɠɟɧɧɨɝɨ, ɩɟɪɟɫɱɢɬɚɟɦ ɦɚɫɫɭ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ, 
ɩɪɟɨɛɪɚɡɨɜɚɜ ɮɨɪɦɭɥɭ (11.10): 

1

2
' 3,3 1,35 24 360 25661 ɤɝ 25,66 ɬɨɧɧɵ

3ɝɆ =     = =   

3

2
' 16,3 1,35 24 360 126749 ɤɝ 126,75 ɬɨɧɧɵ

3ɝɆ =     = =  

Ɍɨɝɞɚ, ɩɪɟɨɛɪɚɡɨɜɚɜ ɮɨɪɦɭɥɭ (11.11), ɜɵɱɢɫɥɢɦ ɟɠɟɝɨɞɧɵɟ ɜɵɩɥɚɬɵ ɡɚ 
ɇȼɈɋ ɩɨɫɥɟ ɦɨɞɟɪɧɢɡɚɰɢɢ: 
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1 1 3 3' (( ' ) ( ' ))

((25,66 1,6) (126,75 93,5)) 1 3,03 36033 ɪɭɛ
36,03 ɬɵɫ. ɪɭɛ.

ɇВɈɋ ɝ ɝ Ɇ ɢɧɮВ Ɇ ɋ Ɇ ɋ К К=  +    =

=  +    = =
=

 (11.12) 

11.5 Ɋɚɫɱɟɬ ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɷɮɮɟɤɬɚ 
 

ɉɨɫɥɟ ɩɪɨɜɟɞɟɧɢɹ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɦɨɞɟɪɧɢɡɚɰɢɢ ɝɨɪɟɥɤɢ ɇȽȼɊɉ 
ɨɠɢɞɚɟɬɫɹ ɭɜɟɥɢɱɟɧɢɟ ɩɪɢɛɵɥɢ ɩɪɟɞɩɪɢɹɬɢɹ ɡɚ ɫɱɟɬ ɫɨɯɪɚɧɟɧɢɹ ɪɟɫɭɪɫɚ 
ɠɚɪɨɜɨɣ ɬɪɭɛɵ, ɭɜɟɥɢɱɟɧɢɹ ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɯ ɨɬɱɢɫɥɟɧɢɣ ɢ ɫɧɢɠɟɧɢɹ ɜɵɩɥɚɬ 
ɡɚ ɇȼɈɋ. 

ɉɨɫɤɨɥɶɤɭ ɠɚɪɨɜɚɹ ɬɪɭɛɚ ɜɵɞɟɪɠɢɜɚɟɬ ɞɨ ɦɨɞɟɪɧɢɡɚɰɢɢ ɜ ɫɪɟɞɧɟɦ 1 ɝɨɞ 
ɷɤɫɩɥɭɚɬɚɰɢɢ, ɩɨɫɥɟ ɱɟɝɨ ɬɪɟɛɭɟɬɫɹ ɩɨɥɧɚɹ ɡɚɦɟɧɚ ɱɚɫɬɢ ɟё ɫɬɟɧɤɢ ɜɜɢɞɭ ɧɟ 
ɪɟɦɨɧɬɨɩɪɢɝɨɞɧɨɫɬɢ, ɚ ɦɨɞɟɪɧɢɡɢɪɨɜɚɧɧɚɹ ɤɨɧɫɬɪɭɤɰɢɹ ɝɨɪɟɥɤɢ ɩɨɡɜɨɥɹɟɬ 
ɭɜɟɥɢɱɢɬɶ ɦɟɠɪɟɦɨɧɬɧɵɣ ɫɪɨɤ ɜ ɫɪɟɞɧɟɦ ɞɨ 3-ɯ ɥɟɬ, ɬɨ ɟɠɟɝɨɞɧɭɸ ɷɤɨɧɨɦɢɸ 
ɨɬ ɫɧɢɠɟɧɢɹ ɬɟɤɭɳɢɯ ɡɚɬɪɚɬ ɧɚ ɪɟɦɨɧɬ ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ: 

,ɛɚɡ ɩɪɁ Ɂ Ɂ = −   (11.13) 

ɝɞɟ ɛɚɡɁ - ɬɟɤɭɳɢɟ ɝɨɞɨɜɵɟ ɡɚɬɪɚɬɵ ɧɚ ɪɟɦɨɧɬ ɧɚɝɪɟɜɚɬɟɥɶɧɨɣ ɱɚɫɬɢ ɚɩɩɚɪɚɬɚ ɜ 
ɛɚɡɨɜɨɦ ɜɚɪɢɚɧɬɟ (ɞɨ ɦɨɞɟɪɧɢɡɚɰɢɢ). ɂɡ ɬɚɛɥɢɰɵ 15 ɡɧɚɟɦ, ɱɬɨ 9740,48ɛɚɡɁ =  
ɬɵɫ. ɪɭɛ.; 
      ɩɪɁ - ɬɟɤɭɳɢɟ ɝɨɞɨɜɵɟ ɡɚɬɪɚɬɵ ɧɚ ɪɟɦɨɧɬ ɧɚɝɪɟɜɚɬɟɥɶɧɨɣ ɱɚɫɬɢ ɚɩɩɚɪɚɬɚ ɜ 
ɩɪɨɟɤɬɧɨɦ ɜɚɪɢɚɧɬɟ (ɩɨɫɥɟ ɦɨɞɟɪɧɢɡɚɰɢɢ). ɂɡ ɬɚɛɥɢɰɵ 16 ɡɧɚɟɦ, ɱɬɨ 
ɩɪɟɞɩɪɢɹɬɢɟ ɛɭɞɟɬ ɬɪɚɬɢɬɶ ɤɚɠɞɵɟ 3 ɝɨɞɚ 3883,72 ɬɵɫ. ɪɭɛ. ɧɚ ɪɟɦɨɧɬ 
ɧɚɝɪɟɜɚɬɟɥɶɧɨɝɨ ɭɡɥɚ. ɑɬɨɛɵ ɩɪɢɜɟɫɬɢ ɞɚɧɧɵɟ ɡɚɬɪɚɬɵ ɤ ɟɠɟɝɨɞɧɵɦ, ɪɚɡɞɟɥɢɦ 
ɢɯ ɧɚ 3 ɢ ɩɨɥɭɱɢɦ ɡɧɚɱɟɧɢɟ ɜ ɪɚɡɦɟɪɟ 3883,72 3 1294,57ɩɪɁ =  =  ɬɵɫ. ɪɭɛ. 
Ɍɨɝɞɚ ɩɨ ɮɨɪɦɭɥɟ (11.13) 

9740,48 1294,57 8445,9 ɬɵɫ. ɪɭɛ.ɛɚɡ ɩɪɁ Ɂ Ɂ = − = − =  

ȼɜɢɞɭ ɬɨɝɨ, ɱɬɨ ɫɬɨɢɦɨɫɬɶ ɦɨɞɟɪɧɢɡɢɪɨɜɚɧɧɨɣ ɝɨɪɟɥɤɢ ɜɵɲɟ ɫɬɨɢɦɨɫɬɢ 
ɬɨɣ, ɱɬɨ ɭɫɬɚɧɨɜɥɟɧɚ ɜ ɧɚɫɬɨɹɳɢɣ ɦɨɦɟɧɬ ɜ ɚɩɩɚɪɚɬɟ, ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ 
ɨɬɱɢɫɥɟɧɢɹ (ɮɨɪɦɭɥɵ (11.6) ɢ (11.7)) ɜɨɡɪɚɫɬɭɬ ɧɚ ɜɟɥɢɱɢɧɭ: 

(130 5%) 24,41 6,5 17,91 ɬɵɫ. ɪɭɛ.ɝА А = −  = − =   (11.14) 

Ɍɚɤ ɤɚɤ ɦɨɞɟɪɧɢɡɢɪɨɜɚɧɧɚɹ ɝɨɪɟɥɤɚ ɩɨɡɜɨɥɹɟɬ ɫɧɢɡɢɬɶ ɨɛɴɟɦɵ 
ɜɵɛɪɨɫɨɜ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɭ, ɜɵɩɥɚɬɵ ɡɚ ɇȼɈɋ ɢɡ ɮɨɪɦɭɥ 
(11.11) ɢ (11.12) ɫɧɢɡɹɬɫɹ ɧɚ ɜɟɥɢɱɢɧɭ 

' 54,05 36,03 18,02 ɬɵɫ. ɪɭɛ.ɇВɈɋ ɇВɈɋ ɇВɈɋВ В В = − = − =   (11.15) 
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ɋ ɭɱɟɬɨɦ ɪɚɫɱёɬɨɜ ɩɨ ɜɵɪɚɠɟɧɢɹɦ (11.13) - (11.15), ɨɩɪɟɞɟɥɢɦ 
ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ ɨɬ ɜɧɟɞɪɟɧɢɹ ɦɨɞɟɪɧɢɡɚɰɢɢ ɩɨ ɢɫɬɟɱɟɧɢɢ ɨɞɧɨɝɨ ɝɨɞɚ: 

 
8445,9 17,91 18,02 3452,44

5029,39 ɬɵɫ. ɪɭɛ.
ɇВɈɋɗ Ɂ А В К=  +  +  −  = + + − =

=
  (11.16) 

ɉɨɥɭɱɟɧɧɵɣ ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ ɩɨɥɨɠɢɬɟɥɶɧɵɣ, ɬɨ ɟɫɬɶ ɨɠɢɞɚɟɬɫɹ 
ɭɜɟɥɢɱɟɧɢɟ ɩɪɢɛɵɥɢ. 

ɋɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ɢɧɜɟɫɬɢɰɢɣ ɪɚɫɫɱɢɬɵɜɚɟɦ ɩɨ ɮɨɪɦɭɥɟ: 

3452,44
0,686 ɝɨɞɚ 8 ɦɟɫɹɰɟɜ 11 ɞɧɟɣ.

5029,39ɨɤ
КɌ

ɗ


= = = =   (11.17) 

Ɉɫɧɨɜɧɵɟ ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɩɨ ɛɚɡɨɜɨɦɭ ɢ ɩɪɨɟɤɬɧɨɦɭ 
ɜɚɪɢɚɧɬɚɦ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 17. 
 
Ɍɚɛɥɢɰɚ 17 - Ɉɫɧɨɜɧɵɟ ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɨɛɨɪɭɞɨɜɚɧɢɹ 

№ ȼɢɞɵ ɡɚɬɪɚɬ 
Ɋɚɫɯɨɞɵ, ɬɵɫ. ɪɭɛ. 
Ȼɚɡɨɜɵɣ  
ɜɚɪɢɚɧɬ 

ɉɪɨɟɤɬ 

1 Ʉɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ 0 3452,4 
2 ɋɬɨɢɦɨɫɬɶ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 0 4,34 
3 Ɂɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɪɚɛɨɱɢɯ 0 6,44 
4 Ƚɨɞɨɜɵɟ ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ 6,5 24,41 
5 ȿɠɟɝɨɞɧɵɟ ɪɚɫɯɨɞɵ ɧɚ ɫɨɞɟɪɠɚɧɢɟ ɢ ɪɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ 9740,48 1294,6 
6 ɉɥɚɬɵ ɡɚ ɇȼɈɋ 54,05 36,03 

 
ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɜɟɞɟɧɧɵɯ ɭɤɪɭɩɧɟɧɧɵɯ ɪɚɫɱɟɬɨɜ ɛɵɥɢ ɪɚɫɫɱɢɬɚɧɵ 

ɧɟɨɛɯɨɞɢɦɵɟ ɤɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ ɜ ɨɫɭɳɟɫɬɜɥɟɧɢɟ ɦɨɞɟɪɧɢɡɚɰɢɢ ɝɨɪɟɥɤɢ 
ɇȽȼɊɉ, ɨɩɪɟɞɟɥɟɧɚ ɜɟɥɢɱɢɧɚ ɩɪɢɛɵɥɢ ɡɚ ɫɱёɬ ɷɤɨɧɨɦɢɢ ɡɚɬɪɚɬ ɧɚ ɬɟɤɭɳɢɣ 
ɪɟɦɨɧɬ ɠɚɪɨɜɨɣ ɬɪɭɛɵ, ɭɜɟɥɢɱɟɧɢɹ ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɯ ɨɬɱɢɫɥɟɧɢɣ ɢ ɫɧɢɠɟɧɢɹ 
ɜɵɩɥɚɬ ɡɚ ɇȼɈɋ, ɜɵɱɢɫɥɟɧ ɝɨɞɨɜɨɣ ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ ɨɬ ɜɧɟɞɪɟɧɢɹ 
ɦɨɞɟɪɧɢɡɚɰɢɢ ɢ ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ. 

ɂɫɯɨɞɹ ɢɡ ɩɪɨɜɟɞɟɧɧɵɯ ɪɚɫɱɟɬɨɜ, ɦɨɞɟɪɧɢɡɚɰɢɹ ɝɨɪɟɥɤɢ ɰɟɥɟɫɨɨɛɪɚɡɧɚ 
ɫ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɬɨɱɤɢ ɡɪɟɧɢɹ ɢ ɦɨɠɟɬ ɛɵɬɶ ɜɧɟɞɪɟɧɚ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɦ 
ɨɛɴɟɤɬɟ. 
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ɁȺɄɅɘɑȿɇɂȿ 
 
ȼ ɯɨɞɟ ɧɚɩɢɫɚɧɢɹ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɛɵɥɢ 

ɜɵɩɨɥɧɟɧɵ ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ: 
- ɪɚɫɫɦɨɬɪɟɧ ɦɟɯɚɧɢɡɦ ɪɚɡɞɟɥɟɧɢɹ ɝɚɡɨɜɨɞɨɧɟɮɬɹɧɵɯ ɷɦɭɥɶɫɢɣ 

ɩɨɫɪɟɞɫɬɜɨɦ ɧɚɝɪɟɜɚ, ɟɝɨ ɩɪɟɢɦɭɳɟɫɬɜɚ ɢ ɧɟɞɨɫɬɚɬɤɢ; 
- ɩɪɨɢɡɜɟɞёɧ ɚɧɚɥɢɡ ɩɪɢɦɟɧɹɟɦɵɯ ɜɢɞɨɜ ɤɨɧɫɬɪɭɤɰɢɣ ɫɟɩɚɪɚɬɨɪɨɜ ɫ 

ɩɨɞɨɝɪɟɜɨɦ; 
-  ɩɪɢɜɟɞɟɧɨ ɨɩɢɫɚɧɢɟ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɇȽȼɊɉ, ɟɝɨ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɢ ɩɪɢɧɰɢɩ ɪɚɛɨɬɵ, ɜ ɱɚɫɬɧɨɫɬɢ ɪɚɫɫɦɨɬɪɟɧɵ ɩɪɢɦɟɧɹɟɦɵɟ ɜ 
ɚɩɩɚɪɚɬɟ ɝɨɪɟɥɤɢ; 

- ɢɡɭɱɟɧɵ ɜɵɩɭɫɤɚɟɦɵɟ ɡɚɪɭɛɟɠɧɵɟ ɚɧɚɥɨɝɢ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɜ ɪɚɦɤɚɯ 
ɩɪɨɟɤɬɚ ɚɩɩɚɪɚɬɚ; 

- ɜɵɹɜɥɟɧɵ ɨɫɧɨɜɧɵɟ ɩɪɨɛɥɟɦɵ, ɜɨɡɧɢɤɚɸɳɢɟ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɧɟɮɬɟɝɚɡɨɜɨɞɨɪɚɡɞɟɥɢɬɟɥɟɣ; 

- ɪɚɫɫɦɨɬɪɟɧɵ ɪɚɡɥɢɱɧɵɟ ɜɢɞɵ ɢɧɮɪɚɤɪɚɫɧɵɯ ɝɨɪɟɥɨɱɧɵɯ ɭɫɬɪɨɣɫɬɜ, 
ɦɟɬɨɞɵ ɩɨɥɭɱɟɧɢɹ ɤɟɪɚɦɢɱɟɫɤɢɯ ɦɚɬɟɪɢɚɥɨɜ, ɚ ɬɚɤɠɟ ɪɟɡɭɥɶɬɚɬɵ ɩɪɢɦɟɧɟɧɢɹ 
ɛɟɫɩɥɚɦɟɧɧɵɯ ɝɨɪɟɥɨɤ ɜ ɩɨɞɨɝɪɟɜɚɬɟɥɹɯ ɡɚ ɪɭɛɟɠɨɦ;  

- ɩɪɢɜɟɞɟɧɵ ɨɩɢɫɚɧɢɹ ɫɭɳɟɫɬɜɭɸɳɢɯ ɩɚɬɟɧɬɨɜ ɧɚ 
ɧɟɮɬɟɝɚɡɨɜɨɞɨɪɚɡɞɟɥɢɬɟɥɢ, ɢɡɭɱɟɧɵ ɢɯ ɤɨɧɫɬɪɭɤɰɢɢ ɢ ɩɪɟɢɦɭɳɟɫɬɜɚ; 

- ɪɚɡɪɚɛɨɬɚɧɚ ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɧɚɹ ɤɨɧɫɬɪɭɤɰɢɹ ɝɨɪɟɥɤɢ 
ɧɟɮɬɟɝɚɡɨɜɨɞɨɪɚɡɞɟɥɢɬɟɥɹ ɫ ɩɪɹɦɵɦ ɩɨɞɨɝɪɟɜɨɦ ɇȽȼɊɉ-1-115-ɉɋ, 
ɩɨɡɜɨɥɹɸɳɚɹ ɭɜɟɥɢɱɢɬɶ ɫɪɨɤ ɫɥɭɠɛɵ ɠɚɪɨɜɨɣ ɬɪɭɛɵ ɡɚ ɫɱɟɬ ɟё ɪɚɜɧɨɦɟɪɧɨɝɨ 
ɧɚɝɪɟɜɚ ɩɨ ɜɫɟɣ ɞɥɢɧɟ ɢɧɮɪɚɤɪɚɫɧɵɦ ɢɡɥɭɱɟɧɢɟɦ, ɨɛɪɚɡɭɸɳɢɦɫɹ ɩɪɢ 
ɫɝɨɪɚɧɢɢ ɬɨɩɥɢɜɧɨɣ ɫɦɟɫɢ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɩɨɪɢɫɬɨɝɨ ɤɟɪɚɦɢɱɟɫɤɨɝɨ ɧɚɫɚɞɤɚ, 
ɩɨɥɭɱɟɧɧɨɝɨ ɦɟɬɨɞɨɦ ɜɵɫɨɤɨɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɫɢɧɬɟɡɚ (ɋȼɋ) ɤɟɪɚɦɢɤɢ (ɨɤɫɢɞ 
ɚɥɸɦɢɧɢɹ Al 2O3 + ɨɤɫɢɞ ɰɢɪɤɨɧɢɹ ZrɈ2) ɢ ɦɟɬɚɥɥɢɱɟɫɤɨɣ ɫɟɬɤɢ – ɦɚɬɪɢɰɵ. 
Ɍɚɤɠɟ ɩɪɟɞɥɨɠɟɧɧɚɹ ɝɨɪɟɥɤɚ ɡɚ ɫɱёɬ ɛɨɥɟɟ ɩɨɥɧɨɝɨ ɫɝɨɪɚɧɢɹ ɬɨɩɥɢɜɚ 
ɩɨɡɜɨɥɹɟɬ ɭɦɟɧɶɲɢɬɶ ɨɛɴɟɦ ɩɪɨɞɭɤɬɨɜ ɫɝɨɪɚɧɢɹ ɢ ɨɛɟɫɩɟɱɢɬɶ ɷɤɨɥɨɝɢɱɧɨɫɬɶ 
ɪɚɛɨɬɵ ɚɩɩɚɪɚɬɚ. Ⱦɨɩɨɥɧɢɬɟɥɶɧɨ ɪɚɡɪɚɛɨɬɚɧɧɚɹ ɤɨɧɫɬɪɭɤɰɢɹ ɝɨɪɟɥɤɢ 
ɨɫɧɚɳɟɧɚ ɛɵɫɬɪɨɪɚɡɴɟɦɧɵɦ ɫɨɟɞɢɧɟɧɢɟɦ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɦ ɭɞɨɛɫɬɜɨ 
ɪɚɡɛɨɪɤɢ ɢ ɫɛɨɪɤɢ ɝɨɪɟɥɤɢ ɩɪɢ ɬɟɯɧɢɱɟɫɤɨɦ ɨɛɫɥɭɠɢɜɚɧɢɢ ɪɚɛɨɱɢɦ 
ɩɟɪɫɨɧɚɥɨɦ; 

- ɩɭɬɟɦ ɪɚɫɱɟɬɚ ɨɩɪɟɞɟɥɟɧɵ ɨɫɧɨɜɧɵɟ ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ 
ɞɟɬɚɥɟɣ ɩɪɟɞɥɚɝɚɟɦɨɣ ɛɟɫɩɥɚɦɟɧɧɨɣ ɝɨɪɟɥɤɢ; 

- ɪɚɫɫɱɢɬɚɧ ɬɟɩɥɨɜɨɣ ɛɚɥɚɧɫ ɜ ɠɚɪɨɜɨɣ ɬɪɭɛɟ, ɤɨɬɨɪɵɣ ɩɨɡɜɨɥɢɥ 
ɨɩɪɟɞɟɥɢɬɶ ɬɟɦɩɟɪɚɬɭɪɭ ɫɝɨɪɚɧɢɹ ɬɨɩɥɢɜɧɨɣ ɫɦɟɫɢ ɢ ɜɟɥɢɱɢɧɭ ɡɚɡɨɪɨɜ, 
ɜɨɡɧɢɤɚɸɳɢɯ ɜɫɥɟɞɫɬɜɢɟ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɪɚɫɲɢɪɟɧɢɹ ɦɚɬɟɪɢɚɥɨɜ ɫ ɪɚɡɧɵɦɢ 
ɤɨɷɮɮɢɰɢɟɧɬɚɦɢ ɬɟɩɥɨɜɨɝɨ ɪɚɫɲɢɪɟɧɢɹ ɩɪɢ ɜɵɫɨɤɢɯ ɬɟɦɩɟɪɚɬɭɪɚɯ, ɜ 
ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ ɩɨɥɭɱɟɧɨ ɧɟɡɧɚɱɢɬɟɥɶɧɨɟ ɨɬɤɥɨɧɟɧɢɟ ɞɢɚɦɟɬɪɚɥɶɧɵɯ 
ɪɚɡɦɟɪɨɜ ɫɬɚɥɶɧɨɣ ɢ ɤɟɪɚɦɢɱɟɫɤɨɣ ɞɟɬɚɥɢ, ɧɟ ɜɥɢɹɸɳɟɟ ɧɚ ɧɨɪɦɚɥɶɧɭɸ 
ɪɚɛɨɬɭ ɝɨɪɟɥɤɢ; 

- ɩɪɨɢɡɜɟɞɟɧ ɩɪɨɱɧɨɫɬɧɨɣ ɪɚɫɱɟɬ ɤɨɪɩɭɫɚ ɤɚɦɟɪɵ ɫɦɟɲɟɧɢɹ ɫ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɚɤɟɬɚ ɩɪɨɝɪɚɦɦ ɋȺɉɊ, ɧɚ ɨɫɧɨɜɚɧɢɢ ɪɟɡɭɥɶɬɚɬɨɜ ɤɨɬɨɪɨɝɨ 
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ɦɨɠɧɨ ɭɬɜɟɪɠɞɚɬɶ ɨ ɚɛɫɨɥɸɬɧɨɣ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɨɞɧɨɣ ɢɡ ɮɭɧɤɰɢɨɧɚɥɶɧɨ 
ɡɧɚɱɢɦɵɯ ɞɟɬɚɥɟɣ ɝɨɪɟɥɤɢ; 

- ɫɨɫɬɚɜɥɟɧ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɦɚɪɲɪɭɬ ɢɡɝɨɬɨɜɥɟɧɢɹ ɭɞɟɪɠɢɜɚɸɳɟɣ 
ɜɬɭɥɤɢ;  

- ɩɪɨɜɟɞɟɧɨ ɢɫɫɥɟɞɨɜɚɧɢɟ ɚɩɩɚɪɚɬɚ ɫ ɩɪɟɞɥɨɠɟɧɧɨɣ ɦɨɞɟɪɧɢɡɚɰɢɟɣ ɧɚ 
ɩɪɟɞɦɟɬ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɷɤɨɥɨɝɢɱɧɨɫɬɢ;  

- ɩɪɨɜɟɞɟɧɨ ɢɫɫɥɟɞɨɜɚɧɢɟ ɫɨɫɭɞɚ ɫ ɩɪɟɞɥɨɠɟɧɧɨɣ ɦɨɞɟɪɧɢɡɚɰɢɟɣ ɧɚ 
ɩɪɟɞɦɟɬ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɜɵɝɨɞɵ, ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɤɨɬɨɪɨɝɨ ɦɨɠɧɨ ɭɬɜɟɪɠɞɚɬɶ 
ɨɛ ɭɜɟɥɢɱɟɧɢɢ ɩɪɢɛɵɥɢ ɩɪɟɞɩɪɢɹɬɢɣ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɦɨɞɟɪɧɢɡɚɰɢɢ ɡɚ 
ɫɱёɬ ɫɨɤɪɚɳɟɧɢɹ ɡɚɬɪɚɬ ɧɚ ɪɟɦɨɧɬ ɠɚɪɨɜɨɣ ɬɪɭɛɵ ɢ ɫɧɢɠɟɧɢɹ ɜɵɩɥɚɬ ɡɚ 
ɧɟɝɚɬɢɜɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ. Ɋɚɡɦɟɪ ɟɠɟɝɨɞɧɨɣ ɩɪɢɛɵɥɢ ɩɨ 
ɢɬɨɝɚɦ ɪɚɫɱɟɬɚ ɫɨɫɬɚɜɢɥ 5029390 ɪɭɛɥɟɣ, ɚ ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ 
ɦɨɞɟɪɧɢɡɚɰɢɢ ɝɨɪɟɥɤɢ – 8 ɦɟɫɹɰɟɜ. 

Ɉɫɧɨɜɵɜɚɹɫɶ ɧɚ ɪɟɡɭɥɶɬɚɬɚɯ ɪɟɲɟɧɢɹ ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɵɯ ɡɚɞɚɱ, 
ɞɟɥɚɟɦ ɜɵɜɨɞ ɨ ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ ɩɪɢɦɟɧɟɧɢɹ ɧɚ ɧɟɮɬɟɩɪɨɦɵɫɥɚɯ 
ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɦɨɞɟɪɧɢɡɚɰɢɢ ɝɨɪɟɥɤɢ ɞɥɹ ɪɟɲɟɧɢɹ ɫɨɜɪɟɦɟɧɧɵɯ ɩɪɨɛɥɟɦ ɜ 
ɚɩɩɚɪɚɬɚɯ ɬɢɩɚ heater-treater. 
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