
Ɏɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɚɜɬɨɧɨɦɧɨɟ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ ɭɱɪɟɠɞɟɧɢɟ 
ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ 

«ɋɂȻɂɊɋɄɂɃ ɎȿȾȿɊȺɅɖɇɕɃ ɍɇɂȼȿɊɋɂɌȿɌ» 
 

ɂɧɫɬɢɬɭɬ ɧɟɮɬɢ ɢ ɝɚɡɚ 
 

Ʉɚɮɟɞɪɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɦɚɲɢɧ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɟɮɬɟɝɚɡɨɜɨɝɨ ɤɨɦɩɥɟɤɫɚ 
 
 

 ɍɌȼȿɊɀȾȺɘ  
 Ɂɚɜɟɞɭɸɳɢɣ ɤɚɮɟɞɪɨɣ 
 ___________ ɗ. Ⱥ. ɉɟɬɪɨɜɫɤɢɣ 
 ɩɨɞɩɢɫɶ ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

 « ___ » ______________ 20___ ɝ. 
 
 
 

ȻȺɄȺɅȺȼɊɋɄȺə ɊȺȻɈɌȺ 
 

21.03.01 – ɇɟɮɬɟɝɚɡɨɜɨɟ ɞɟɥɨ 
ɤɨɞ – ɧɚɢɦɟɧɨɜɚɧɢɟ ɧɚɩɪɚɜɥɟɧɢɹ 

 
ɂɧɬɟɝɪɢɪɨɜɚɧɧɚɹ ɫɢɫɬɟɦɚ ɞɢɚɝɧɨɫɬɢɤɢ ɢ ɭɩɪɚɜɥɟɧɢɹ ɧɚɫɨɫɧɵɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ 

ɧɟɮɬɟɩɟɪɟɪɚɛɚɬɵɜɚɸɳɢɯ ɭɱɚɫɬɤɨɜ 
ɬɟɦɚ 

 
 
 
 
 
 
 
 
 
 

Ɋɭɤɨɜɨɞɢɬɟɥɶ _______________ ɞɨɰɟɧɬ, ɤ.ɬ.ɧ. ȼ. ȼ. Ȼɭɯɬɨɹɪɨɜ 
 ɩɨɞɩɢɫɶ, ɞɚɬɚ ɞɨɥɠɧɨɫɬɶ, ɭɱ. ɫɬɟɩɟɧɶ ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

ȼɵɩɭɫɤɧɢɤ _______________  Ɍ. ɘ. Ɇɚɝɟɪɪɚɦɨɜ 
 ɩɨɞɩɢɫɶ, ɞɚɬɚ  ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

 
 
 
 
 

Ʉɪɚɫɧɨɹɪɫɤ 2017  



 

Ɏɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɚɜɬɨɧɨɦɧɨɟ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ ɭɱɪɟɠɞɟɧɢɟ 
ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ 

«ɋɂȻɂɊɋɄɂɃ ɎȿȾȿɊȺɅɖɇɕɃ ɍɇɂȼȿɊɋɂɌȿɌ» 
 

ɂɧɫɬɢɬɭɬ ɧɟɮɬɢ ɢ ɝɚɡɚ 
 

Ʉɚɮɟɞɪɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɦɚɲɢɧ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɟɮɬɟɝɚɡɨɜɨɝɨ ɤɨɦɩɥɟɤɫɚ 
 
 

 ɍɌȼȿɊɀȾȺɘ  
 Ɂɚɜɟɞɭɸɳɢɣ ɤɚɮɟɞɪɨɣ 
 ___________ ɗ. Ⱥ. ɉɟɬɪɨɜɫɤɢɣ 
 ɩɨɞɩɢɫɶ ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

 « ___ » ______________ 20___ ɝ. 
 
 
 
 
 
 

ɁȺȾȺɇɂȿ 
ɇȺ ȼɕɉɍɋɄɇɍɘ ɄȼȺɅɂɎɂɄȺɐɂɈɇɇɍɘ ɊȺȻɈɌɍ 

ɜ ɮɨɪɦɟ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɵ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  



 

ɋɬɭɞɟɧɬɭ Ɇɚɝɟɪɪɚɦɨɜɭ Ɍɚɛɪɢɡɭ ɘɫɢɮ ɨɝɥɵ 
 
Ƚɪɭɩɩɚ ȽȻ 13-04 ɇɚɩɪɚɜɥɟɧɢɟ 21.03.01 – ɇɟɮɬɟɝɚɡɨɜɨɟ ɞɟɥɨ 
 
Ɍɟɦɚ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ: ɂɧɬɟɝɪɢɪɨɜɚɧɧɚɹ ɫɢɫɬɟɦɚ 

ɞɢɚɝɧɨɫɬɢɤɢ ɢ ɭɩɪɚɜɥɟɧɢɹ ɧɚɫɨɫɧɵɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ ɧɟɮɬɟɩɟɪɟɪɚɛɚɬɵɜɚɸɳɢɯ 
ɭɱɚɫɬɤɨɜ. 

 

ɍɬɜɟɪɠɞɟɧɚ ɩɪɢɤɚɡɨɦ ɩɨ ɭɧɢɜɟɪɫɢɬɟɬɭ № _______ ɨɬ __________________ 
 

Ɋɭɤɨɜɨɞɢɬɟɥɶ ȼɄɊ: ȼ. ȼ. Ȼɭɯɬɨɹɪɨɜ, ɞɨɰɟɧɬ ɤɚɮɟɞɪɵ Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɟ 
ɦɚɲɢɧɵ ɢ ɨɛɨɪɭɞɨɜɚɧɢɟ ɧɟɮɬɟɝɚɡɨɜɨɝɨ ɤɨɦɩɥɟɤɫɚ, ɢɧɫɬɢɬɭɬ ɧɟɮɬɢ ɢ ɝɚɡɚ, 
ɋɢɛɢɪɫɤɢɣ ɮɟɞɟɪɚɥɶɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ. 

 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ȼɄɊ: ɫɩɪɚɜɨɱɧɢɤɢ ɩɨ ɨɛɨɪɭɞɨɜɚɧɢɸ ɢ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ ɦɚɲɢɧɚɦ ɧɟɮɬɟɝɚɡɨɜɨɝɨ ɤɨɦɩɥɟɤɫɚ (ɧɟɮɬɟɩɟɪɟɪɚɛɨɬɤɢ), 
ɫɩɪɚɜɨɱɧɢɤɢ ɢ ɦɟɬɨɞɢɱɟɫɤɢɟ ɪɚɡɪɚɛɨɬɤɢ ɩɨ ɬɟɨɪɢɢ ɭɩɪɚɜɥɟɧɢɹ, ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ 
ɫɯɟɦɵ ɧɚɫɨɫɧɵɯ ɚɝɪɟɝɚɬɨɜ ɧɟɮɬɟɩɟɪɟɪɚɛɚɬɵɜɚɸɳɢɯ ɩɪɨɢɡɜɨɞɫɬɜ ɢ ɭɱɚɫɬɤɨɜ, ɧɚ 
ɤɨɬɨɪɵɯ ɨɧɢ ɩɪɢɦɟɧɹɸɬɫɹ, ɫɩɪɚɜɨɱɧɢɤɢ ɩɨ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɦ ɫɢɫɬɟɦɚɦ 
ɭɩɪɚɜɥɟɧɢɹ, ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɟ ɫɬɚɧɞɚɪɬɵ ɜ ɨɛɥɚɫɬɢ ɧɚɞɟɠɧɨɫɬɢ ɦɚɲɢɧ ɢ 
ɚɩɩɚɪɚɬɨɜ ɧɟɮɬɟɝɚɡɨɜɵɯ ɩɪɨɢɡɜɨɞɫɬɜ, ɦɟɬɨɞɢɤɢ ɢ ɪɭɤɨɜɨɞɫɬɜɚ ɩɨ ɨɛɫɥɭɠɢɜɚɧɢɸ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɟɮɬɟɝɚɡɨɜɨɝɨ ɤɨɦɩɥɟɤɫɚ, ɧɚɭɱɧɵɟ ɫɬɚɬɶɢ ɢ 
ɞɢɫɫɟɪɬɚɰɢɢ ɩɨ ɬɟɦɟ ȼɄɊ. 

 

ɉɟɪɟɱɟɧɶ ɪɚɡɞɟɥɨɜ ȼɄɊ: 
- ɬɟɨɪɟɬɢɤɨ-ɚɧɚɥɢɬɢɱɟɫɤɢɣ ɨɛɡɨɪ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ ɢɫɫɥɟɞɨɜɚɧɢɹ, 

ɩɪɨɜɨɞɢɦɨɝɨ ɜ ɪɚɦɤɚɯ ȼɄɊ, ɜɤɥɸɱɚɹ: ɨɩɢɫɚɧɢɟ ɩɪɨɰɟɫɫɨɜ ɩɨɞɝɨɬɨɜɤɢ ɧɟɮɬɢ, 
ɭɩɪɚɜɥɟɧɢɹ ɢ ɞɢɚɝɧɨɫɬɢɤɢ ɧɚɫɨɫɧɵɯ ɚɝɪɟɝɚɬɨɜ; ɨɩɢɫɚɧɢɟ ɩɪɢɦɟɧɟɧɢɹ ɧɚɫɨɫɧɵɯ 
ɚɝɪɟɝɚɬɨɜ ɜ ɩɪɨɰɟɫɫɟ ɩɨɞɝɨɬɨɜɤɢ; ɨɛɡɨɪ ɫɢɫɬɟɦ ɢ ɬɟɯɧɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ, 
ɢɫɩɨɥɶɡɭɟɦɵɯ ɞɥɹ ɞɢɚɝɧɨɫɬɢɤɢ ɢ ɭɩɪɚɜɥɟɧɢɹ ɧɚɫɨɫɧɵɦɢ ɚɝɪɟɝɚɬɚɦɢ, ɨɩɢɫɚɧɢɟ 
ɫɭɳɟɫɬɜɭɸɳɢɯ ɡɚɞɚɱ ɢ ɩɪɨɛɥɟɦ ɜ ɷɬɨɣ ɨɛɥɚɫɬɢ. 

- ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɢ ɪɚɫɱɟɬ ɫɢɫɬɟɦɵ ɞɢɚɝɧɨɫɬɢɤɢ ɢ ɭɩɪɚɜɥɟɧɢɹ ɧɚɫɨɫɧɵɦ 
ɚɝɪɟɝɚɬɨɦ ɫ (ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɦɟɬɨɞɨɜ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɢ ɢɦɢɬɚɰɢɨɧɧɨɝɨ 
ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɢ ɫɨɜɪɟɦɟɧɧɵɯ ɩɪɨɝɪɚɦɦɧɵɯ ɩɚɤɟɬɨɜ). 

- ɨɰɟɧɤɚ ɢ ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɢɦɟɧɟɧɢɹ ɫɢɫɬɟɦɵ 
ɭɩɪɚɜɥɟɧɢɹ ɢ ɞɢɚɝɧɨɫɬɢɤɢ ɧɚɫɨɫɧɵɦ ɚɝɪɟɝɚɬɨɦ, ɪɚɡɪɚɛɨɬɤɚ ɩɪɟɞɥɨɠɟɧɢɣ ɩɨ 
ɨɛɟɫɩɟɱɟɧɢɸ ɧɚɞɟɠɧɨɫɬɢ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ. 

 

ɉɟɪɟɱɟɧɶ ɝɪɚɮɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ: ɫɯɟɦɚ ɫɢɫɬɟɦɵ ɞɢɚɝɧɨɫɬɢɤɢ ɢ 
ɭɩɪɚɜɥɟɧɢɹ ɧɚɫɨɫɧɵɦ ɚɝɪɟɝɚɬɨɦ, ɫɥɚɣɞɵ. 
 

Ɋɭɤɨɜɨɞɢɬɟɥɶ ȼɄɊ _______________ ȼ. ȼ. Ȼɭɯɬɨɹɪɨɜ 
 ɩɨɞɩɢɫɶ ɢɧɢɰɢɚɥɵ ɢ ɮɚɦɢɥɢɹ 

Ɂɚɞɚɧɢɟ ɩɪɢɧɹɥ ɤ ɢɫɩɨɥɧɟɧɢɸ _______________ Ɍ. ɘ. Ɇɚɝɟɪɪɚɦɨɜ 
 ɩɨɞɩɢɫɶ ɢɧɢɰɢɚɥɵ ɢ ɮɚɦɢɥɢɹ ɫɬɭɞɟɧɬɚ 
 

« ___ » ______________ 20___ ɝ.
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ɊȿɎȿɊȺɌ 
 

ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɩɨ ɬɟɦɟ «ɂɧɬɟɝɪɢɪɨɜɚɧɧɚɹ ɫɢɫɬɟɦɚ 

ɞɢɚɝɧɨɫɬɢɤɢ ɢ ɭɩɪɚɜɥɟɧɢɹ ɧɚɫɨɫɧɵɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ ɧɟɮɬɟɩɟɪɟɪɚɛɚɬɵɜɚɸɳɢɯ 

ɭɱɚɫɬɤɨɜ» ɫɨɞɟɪɠɢɬ 80 ɫɬɪɚɧɢɰ ɬɟɤɫɬɨɜɨɝɨ ɞɨɤɭɦɟɧɬɚ, 35 ɢɥɥɸɫɬɪɚɰɢɣ, 20 

ɬɚɛɥɢɰ, 18 ɮɨɪɦɭɥ, 24 ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ. 

ɂɇɌȿȽɊɂɊɈȼȺɇɇȺə ȺȼɌɈɆȺɌɂɁɂɊɈȼȺɇɇȺə ɋɂɋɌȿɆȺ 

ɍɉɊȺȼɅȿɇɂə ɂ ȾɂȺȽɇɈɋɌɂɄɂ, ɌȿɏɇɈɅɈȽɂɑȿɋɄɂɃ ɉɊɈɐȿɋɋ, 

ɗɅȿɄɌɊɈȾȼɂȽȺɌȿɅɖ, ɇȺɋɈɋ, ɍɋɌȺȼɄȺ, ȻɅɈɄɂɊɈȼɄȺ, ɉȺɊȺɆȿɌɊ. 

Ɉɛɴɟɤɬ ɪɚɛɨɬɵ – ɢɧɬɟɝɪɢɪɨɜɚɧɧɚɹ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɚɹ ɫɢɫɬɟɦɚ 

ɭɩɪɚɜɥɟɧɢɹ ɢ ɞɢɚɝɧɨɫɬɢɤɢ ɧɚɫɨɫɧɵɦ ɚɝɪɟɝɚɬɨɦ 12ɇȾɫ-ɇɦ. 

ɐɟɥɢ ɪɚɛɨɬɵ: 

- ɨɛɡɨɪ ɧɚɫɨɫɧɵɯ ɚɝɪɟɝɚɬɨɜ, ɢɫɩɨɥɶɡɭɟɦɵɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɦ ɩɪɨɰɟɫɫɟ 

ɩɨɞɝɨɬɨɜɤɢ ɧɟɮɬɢ; 

- ɨɛɡɨɪ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɢ ɞɢɚɝɧɨɫɬɢɤɢ, ɟɟ ɫɬɪɭɤɬɭɪɵ, ɮɭɧɤɰɢɣ, 

ɚɥɝɨɪɢɬɦɚ ɪɚɛɨɬɵ; 

- ɢɫɫɥɟɞɨɜɚɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɧɚɫɨɫɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, 

ɢɡɦɟɪɹɟɦɵɯ ɜɨ ɜɪɟɦɹ ɷɤɫɩɥɭɚɬɚɰɢɢ; 

- ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ, ɪɚɫɱɟɬ ɢ ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɢɧɬɟɝɪɢɪɨɜɚɧɧɨɣ ȺɋɍȾ. 

ȼ ɯɨɞɟ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬɵ ɛɵɥ ɩɪɨɜɟɞɟɧɢɣ ɨɛɡɨɪ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ 

ɩɪɨɰɟɫɫɚ ɩɨɞɝɨɬɨɜɤɢ ɧɟɮɬɢ, ɧɚɫɨɫɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɩɪɢɦɟɧɹɟɦɨɝɨ ɜ ɞɚɧɧɨɦ 

ɩɪɨɰɟɫɫɟ, ɚ ɬɚɤɠɟ ɫɢɫɬɟɦ ɭɩɪɚɜɥɟɧɢɹ ɢ ɞɢɚɝɧɨɫɬɢɤɢ ɧɚɫɨɫɧɵɯ ɚɝɪɟɝɚɬɨɜ. 

ȼ ɪɟɡɭɥɶɬɚɬɵ ɛɵɥɚ ɪɚɡɪɚɛɨɬɚɧɚ ɢɧɬɟɝɪɢɪɨɜɚɧɧɚɹ ɫɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɢ 

ɞɢɚɝɧɨɫɬɢɤɢ, ɜ ɱɚɫɬɧɨɫɬɢ ɭɩɪɚɜɥɟɧɢɟ ɱɚɫɬɨɬɨɣ ɜɪɚɳɟɧɢɹ ɞɜɢɝɚɬɟɥɹ ɧɚɫɨɫɧɨɝɨ 

ɚɝɪɟɝɚɬɚ ɡɚ ɫɱɟɬ ɤɨɧɬɪɨɥɹ ɩɚɪɚɦɟɬɪɨɜ ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɜɢɛɪɨɫɤɨɪɨɫɬɢ ɟɝɨ 

ɩɨɞɲɢɩɧɢɤɨɜ. Ɋɚɫɱɟɬ ɢ ɨɰɟɧɤɚ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɢɦɟɧɟɧɢɹ ɫɢɫɬɟɦɵ ɩɨɤɚɡɚɥɢ 

ɜɨɡɦɨɠɧɨɫɬɶ ɟɟ ɪɟɚɥɢɡɚɰɢɢ ɜ ɩɪɨɰɟɫɫɟ ɩɨɞɝɨɬɨɜɤɢ ɧɟɮɬɢ.  
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ȼȼȿȾȿɇɂȿ 

 

Ɉɛɟɫɩɟɱɟɧɢɟ ɧɟɮɬɹɧɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɣ ɫɢɫɬɟɦɨɣ 

ɭɩɪɚɜɥɟɧɢɹ ɹɜɥɹɟɬɫɹ ɧɟɨɛɯɨɞɢɦɵɦ ɩɪɨɰɟɫɫɨɦ ɢ ɬɪɟɛɭɟɬ ɬɳɚɬɟɥɶɧɨɣ ɩɪɨɪɚɛɨɬɤɢ 

ɢ ɨɯɜɚɬɚ ɜɫɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɜɨɜɥɟɱɟɧɧɨɝɨ ɜ ɩɪɨɢɡɜɨɞɫɬɜɨ. Ⱦɥɹ ɦɢɧɢɦɢɡɚɰɢɢ 

ɡɚɬɪɚɬ ɧɚ ɪɟɫɭɪɫɵ ɢ ɫɪɟɞɫɬɜɚ, ɬɚɤɠɟ ɩɨɜɵɲɟɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ 

ɩɪɨɢɡɜɨɞɫɬɜɚ, ɞɨɥɝɨɜɟɱɧɨɫɬɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɥɸɛɨɟ ɫɨɜɪɟɦɟɧɧɨɝɨ ɩɪɟɞɩɪɢɹɬɢɟ 

ɞɨɛɵɜɚɸɳɟɟ, ɩɟɪɟɪɚɛɚɬɵɜɚɸɳɟɟ ɢɥɢ ɬɪɚɧɫɩɨɪɬɢɪɭɸɳɚɹ ɧɟɮɬɶ ɭɫɬɚɧɚɜɥɢɜɚɟɬ 

ɬɚɤɭɸ ɫɢɫɬɟɦɭ. 

Ⱥɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɚɹ ɫɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɢ ɞɢɚɝɧɨɫɬɢɤɢ ɨɛɥɚɞɚɟɬ 

ɛɨɥɶɲɢɦ ɮɭɧɤɰɢɨɧɚɥɨɦ. ȼɟɪɯɧɢɦ ɭɪɨɜɧɟɦ ɫɢɫɬɟɦɵ ɹɜɥɹɟɬɫɹ ɰɟɧɬɪɚɥɶɧɵɣ 

ɞɢɫɩɟɬɱɟɪɫɤɢɣ ɩɭɧɤɬ ɜɫɟɣ ɫɬɚɧɰɢɢ. ɍɩɪɚɜɥɟɧɢɟ ɞɨɥɠɧɨ ɜɵɩɨɥɧɹɬɫɹ ɧɚ ɤɚɠɞɨɦ 

ɷɬɚɩɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ. Ɋɟɝɭɥɢɪɨɜɚɬɶ ɪɚɛɨɬɭ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɜ ɬɨɦ 

ɱɢɫɥɟ ɷɥɟɤɬɪɨɡɚɞɜɢɠɟɤ ɢ ɧɚɫɨɫɧɵɯ ɚɝɪɟɝɚɬ ɦɨɠɧɨ ɤɚɤ ɫ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ 

ɪɚɛɨɱɟɝɨ ɦɟɫɬɚ (ɞɚɥɟɟ – ȺɊɆ) ɜ ɨɩɟɪɚɬɨɪɧɵɯ, ɬɚɤ ɢ ɧɚ ɦɟɫɬɧɵɯ ɩɚɧɟɥɹɯ 

ɭɩɪɚɜɥɟɧɢɹ. 

Ʉɨɧɬɪɨɥɶ ɩɚɪɚɦɟɬɪɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɨɫɪɟɞɫɬɜɚɦ ɚɜɬɨɦɚɬɢɤɢ ɩɪɨɢɫɯɨɞɢɬ 

ɩɨɫɬɨɹɧɧɨ ɢ ɜ ɪɟɚɥɶɧɨɦ ɜɪɟɦɟɧɢ. Ⱦɢɚɝɧɨɫɬɢɤɚ ɜɤɥɸɱɚɟɬ ɭɩɪɚɜɥɹɸɳɢɟ 

ɜɵɱɢɫɥɢɬɟɥɶɧɵɟ ɤɨɦɩɥɟɤɫɵ ɧɚ ɛɚɡɟ ɩɪɨɝɪɚɦɦɢɪɭɟɦɵɯ ɥɨɝɢɱɟɫɤɢɯ 

ɤɨɧɬɪɨɥɥɟɪɨɜ, ɤɨɬɨɪɵɟ ɩɪɹɦɨ ɫɜɹɡɚɧɵ ɫɪɟɞɫɬɜɚɦɢ ɢ ɤɚɧɚɥɚɦɢ ɫɜɹɡɢ ɫ 

ɤɨɦɩɥɟɤɫɨɦ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɵɯ ɞɚɬɱɢɤɨɜ ɢ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɣ ɜɯɨɞɧɵɯ ɢ 

ɜɵɯɨɞɧɵɯ ɩɚɪɚɦɟɬɪɨɜ. 

Ɉɫɧɨɜɧɨɣ ɰɟɥɶɸ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɫɨɡɞɚɧɢɟ 

ɢɧɬɟɝɪɢɪɨɜɚɧɧɨɣ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɢ ɞɢɚɝɧɨɫɬɢɤɢ ɞɥɹ ɩɨɜɵɲɟɧɢɹ 

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɫɨɡɞɚɧɢɟ ɛɨɥɟɟ ɝɢɛɤɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ 

ɧɟɝɨ. Ⱦɚɧɧɭɸ ɰɟɥɶ ɦɨɠɧɨ ɞɨɫɬɢɝɧɭɬɶ, ɪɟɲɢɜ ɡɚɞɚɱɭ ɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɢ 

ɦɨɞɟɥɢɪɨɜɚɧɢɢ ɬɚɤɨɣ ɫɢɫɬɟɦɵ, ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɪɚɫɫɱɢɬɵɜɚɜ ɢ ɩɪɨɜɟɪɢɜ ɟɟ 

ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ ɢ ɷɮɮɟɤɬɢɜɧɨɫɬɶ.  
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1 Ɍɟɨɪɟɬɢɤɨ-ɚɧɚɥɢɬɢɱɟɫɤɢɣ ɨɛɡɨɪ 

 

1.1 ɉɪɨɰɟɫɫ ɩɨɞɝɨɬɨɜɤɢ ɧɟɮɬɢ 

 

ɉɪɨɰɟɫɫ ɩɨɞɝɨɬɨɜɤɢ ɧɟɮɬɢ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɨɬɞɟɥɟɧɢɢ ɨɬ ɧɟɟ ɩɨɩɭɬɧɨɝɨ ɝɚɡɚ 

ɢ ɩɥɚɫɬɨɜɨɣ ɜɨɞɵ. ɋɵɪɚɹ ɧɟɮɬɶ, ɤɚɤ ɢɫɯɨɞɧɨɟ ɫɵɪɶɟ ɧɚɯɨɞɢɬɫɹ ɜ ɬɪɟɯɮɚɡɧɨɣ 

ɫɢɫɬɟɦɟ ɢ ɫɨɞɟɪɠɢɬ ɪɚɫɬɜɨɪɟɧɧɵɣ ɝɚɡ, ɦɟɯɚɧɢɱɟɫɤɢɟ ɩɪɢɦɟɫɬɢ ɢ ɩɥɚɫɬɨɜɭɸ 

ɜɨɞɭ. Ɍɨɜɚɪɧɚɹ ɧɟɮɬɶ ɹɜɥɹɟɬɫɹ ɨɞɧɨɮɚɡɧɨɣ ɧɟɮɬɹɧɨɣ ɫɢɫɬɟɦɨɣ, ɝɞɟ ɩɪɨɞɭɤɬ 

ɩɨɞɝɨɬɨɜɥɟɧ ɞɥɹ ɩɨɫɬɚɜɤɢ ɩɨɬɪɟɛɢɬɟɥɹɦ ɩɨ ȽɈɋɌ 51858-2002 [23]. 

 

Ɍɚɛɥɢɰɚ 1.1 – Ɏɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɫɵɪɨɣ ɢ ɩɨɞɝɨɬɨɜɥɟɧɧɨɣ ɧɟɮɬɢ 

ɉɨɤɚɡɚɬɟɥɢ ɇɨɪɦɚɬɢɜ 
ɇɟɮɬɶ 

ɫɵɪɚɹ ɩɨɞɝɨɬɨɜɥɟɧɧɚɹ 

ɉɥɨɬɧɨɫɬɶ ɩɪɢ 20 °ɋ, кг/м3 ȽɈɋɌ Ɋ 51069-97 838,0…867,0 870,1…895,0 

ȼɹɡɤɨɫɬɶ ɤɢɧɟɦɚɬɢɱɟɫɤɚɹ 
ɩɪɢ 20 °ɋ, мм2/с 

ȽɈɋɌ 33-2000 5,82…12,52 5,0…6,1 

Ⱦɚɜɥɟɧɢɟ ɧɚɫɵɳɟɧɧɵɯ 
ɩɚɪɨɜ, кПа 

ȽɈɋɌ 1756-2000 – 66,7 

ɋɨɞɟɪɠɚɧɢɟ:    

- ɜɨɞɵ, % масс. ȽɈɋɌ 2477-65 < 63 < 0,05 

- ɫɟɪɵ, % масс. ȽɈɋɌ Ɋ 51947-2002 0,59…0,94 < 0,6 

- ɦɟɯ. ɩɪɢɦɟɫɟɣ, % масс ȽɈɋɌ 6370-83 0,02…0,05 < 0,05 

- ɩɚɪɚɮɢɧɚ, % масс. ȽɈɋɌ 11851-85 0,70…3,39 – 

- ɫɦɨɥɵ, % масс. ȽɈɋɌ 11858-66 8,27…14,64 – 

- ɯɥɨɪɢɫɬɵɯ ɫɨɥɟɣ, мг/м3 ȽɈɋɌ 21534-76 – < 0,6 

- ɨɪɝɚɧɢɱɟɫɤɢɯ ɯɥɨɪɢɞɨɜ, 
ppm 

ȽɈɋɌ Ɋ 52247-2004 – 10 

- ɫɟɪɨɜɨɞɨɪɨɞɚ, ppm ȽɈɋɌ Ɋ 50802-95 – 20 

- ɦɟɪɤɚɩɬɚɧɨɜ, ppm ȽɈɋɌ Ɋ 50802-95 – 40 
 

ɉɪɨɰɟɫɫ ɩɨɞɝɨɬɨɜɤɢ ɧɟɮɬɢ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 1.1. Ɉɧ ɡɚɤɥɸɱɚɟɬɫɹ ɜ 

ɨɤɨɧɱɚɬɟɥɶɧɨɣ ɞɟɝɚɡɚɰɢɢ, ɫɬɚɛɢɥɢɡɚɰɢɢ, ɨɛɟɡɜɨɠɢɜɚɧɢɢ ɢ ɨɛɟɫɫɨɥɢɜɚɧɢɢ. 

Ⱦɟɝɚɡɚɰɢɹ ɧɟɮɬɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɫɟɩɚɪɚɬɨɪɚɯ ɫ ɰɟɥɶɸ ɨɬɞɟɥɟɧɢɹ ɝɚɡɚ ɨɬ 

ɧɟɮɬɢ. ɋɟɩɚɪɚɰɢɹ ɩɪɨɢɫɯɨɞɢɬ ɜ ɧɟɫɤɨɥɶɤɨ ɫɬɭɩɟɧɟɣ, ɨɛɵɱɧɨ 2-3. ɑɟɦ ɛɨɥɶɲɟ 

ɫɬɭɩɟɧɟɣ ɫɟɩɚɪɚɰɢɢ, ɬɟɦ ɛɨɥɶɲɟ ɜɵɯɨɞ ɞɟɝɚɡɢɪɨɜɚɧɧɨɣ ɧɟɮɬɢ ɢɡ ɨɞɧɨɝɨ ɢ ɬɨɝɨ 
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ɠɟ ɤɨɥɢɱɟɫɬɜɚ ɩɥɚɫɬɨɜɨɣ ɩɪɨɞɭɤɰɢɢ. ɉɨ ɤɨɧɫɬɪɭɤɰɢɢ ɫɟɩɚɪɚɬɨɪɵ ɛɵɜɚɸɬ 

ɜɟɪɬɢɤɚɥɶɧɵɟ ɢ ɝɨɪɢɡɨɧɬɚɥɶɧɵɟ. 

ɋɬɚɛɢɥɢɡɚɰɢɹ ɧɟɮɬɢ – ɨɩɟɪɚɰɢɹ ɨɬɞɟɥɟɧɢɹ ɥɟɝɤɢɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ, ɤɚɤ 

ɰɟɧɧɨɝɨ ɫɵɪɶɹ ɢ ɬɨɩɥɢɜɚ (ɩɪɨɩɚɧ-ɛɭɬɚɧɨɜ ɢ ɱɚɫɬɢ ɛɟɧɡɢɧɨɜɵɯ) ɞɥɹ ɫɧɢɠɟɧɢɹ 

ɩɨɬɟɪɶ ɩɪɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɟ ɩɨ ɦɚɝɢɫɬɪɚɥɶɧɵɦ ɬɪɭɛɨɩɪɨɜɨɞɚɦ ɢ ɯɪɚɧɟɧɢɢ ɜ 

ɪɟɡɟɪɜɭɚɪɚɯ ɦɟɬɨɞɨɦ ɝɨɪɹɱɟɣ ɫɟɩɚɪɚɰɢɢ. 

ɉɪɢ ɝɨɪɹɱɟɣ ɫɟɩɚɪɚɰɢɢ ɧɟɮɬɶ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɨɞɨɝɪɟɜɚɸɬ ɜ ɫɩɟɰɢɚɥɶɧɵɯ 

ɧɚɝɪɟɜɚɬɟɥɹɯ ɢ ɩɨɞɚɸɬ, ɨɛɵɱɧɨ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɵɣ ɫɟɩɚɪɚɬɨɪ. ȼ ɫɟɩɚɪɚɬɨɪɟ ɢɡ 

ɩɨɞɨɝɪɟɬɨɣ ɞɨ 40-80 °ɋ ɧɟɮɬɢ ɚɤɬɢɜɧɨ ɢɫɩɚɪɹɸɬɫɹ ɥɟɝɤɢɟ ɮɪɚɤɰɢɢ, ɤɨɬɨɪɵɟ 

ɨɬɤɚɱɢɜɚɸɬɫɹ ɤɨɦɩɪɟɫɫɨɪɨɦ ɢ ɧɚɩɪɚɜɥɹɸɬɫɹ ɱɟɪɟɡ ɯɨɥɨɞɢɥɶɧɭɸ ɭɫɬɚɧɨɜɤɭ ɢ 

ɛɟɧɡɨɫɟɩɚɪɚɬɨɪ ɜ ɫɛɨɪɧɵɣ ɝɚɡɨɩɪɨɜɨɞ. 

ɂɡɜɥɟɱɟɧɧɚɹ ɧɟɮɬɶ ɧɚɯɨɞɢɬɫɹ ɜ ɫɨɫɬɨɹɧɢɢ ɜɨɞɨɧɟɮɬɹɧɨɣ ɷɦɭɥɶɫɢɢ. 

ɉɨɥɭɱɟɧɧɚɹ ɷɦɭɥɶɫɢɹ ɹɜɥɹɟɬɫɹ ɦɟɯɚɧɢɱɟɫɤɨɣ ɫɦɟɫɶɸ ɧɟɪɚɫɬɜɨɪɢɦɵɯ ɞɪɭɝ ɜ 

ɞɪɭɝɟ ɢ ɧɚɯɨɞɹɳɢɯɫɹ ɜ ɦɟɥɤɨɞɢɫɩɟɪɫɧɨɦ ɫɨɫɬɨɹɧɢɢ ɞɜɭɯ ɠɢɞɤɨɫɬɟɣ – ɜɨɞɵ ɢ 

ɧɟɮɬɢ. 

Ⱦɥɹ ɪɚɡɪɭɲɟɧɢɹ ɜɨɞɨɧɟɮɬɹɧɵɯ ɷɦɭɥɶɫɢɣ ɩɪɢɦɟɧɹɸɬ: ɨɬɫɬɨɣ ɝɨɪɹɱɟɣ 

ɧɟɮɬɢ, ɝɪɚɜɢɬɚɰɢɨɧɧɵɣ ɨɬɫɬɨɣ, ɮɢɥɶɬɪɚɰɢɸ, ɷɥɟɤɬɪɨɞɟɝɢɞɪɚɬɨɪɵ ɢ ɞɪ. Ɉɬ 

ɞɢɚɦɟɬɪɚ ɤɚɩɟɥɶ ɞɢɫɩɟɪɫɧɨɣ ɮɚɡɵ ɡɚɜɢɫɢɬ ɫɤɨɪɨɫɬɶ ɢɯ ɨɫɚɠɞɟɧɢɹ [1]. 

 

 
Ɋɢɫɭɧɨɤ 1.1 – ɉɪɨɰɟɫɫ ɫɟɩɚɪɚɰɢɢ ɢ ɩɨɞɝɨɬɨɜɤɢ ɧɟɮɬɢ 
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Ɉɛɟɫɫɨɥɢɜɚɧɢɟ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɩɟɪɟɦɟɲɢɜɚɧɢɟ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ 

ɨɛɟɡɜɨɠɟɧɧɨɣ ɧɟɮɬɢ ɫ ɩɪɟɫɧɨɣ ɜɨɞɨɣ, ɞɥɹ ɭɞɚɥɟɧɢɟ ɦɢɧɟɪɚɥɶɧɵɯ ɫɨɥɟɣ. ɉɪɢ 

ɫɦɟɲɟɧɢɢ ɫɨɥɢ ɪɚɫɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɜɫɟɦɭ ɟɟ ɨɛɴɟɦɭ, ɢ ɢɯ ɫɪɟɞɧɹɹ ɤɨɧɰɟɧɬɪɚɰɢɹ 

ɜ ɜɨɞɟ ɫɧɢɠɚɟɬɫɹ. ȼ ɪɟɡɭɥɶɬɚɬɵ ɫɨɞɟɪɠɚɧɢɟ ɫɨɥɟɣ ɜ ɧɟɮɬɢ ɞɨɜɨɞɢɬɫɹ ɞɨ 

ɜɟɥɢɱɢɧɵ < 0,1%, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɞɟɣɫɬɜɭɸɳɢɯ ɧɨɪɦɚɬɢɜɧɵɯ ɢ 

ɬɟɯɧɢɱɟɫɤɢɯ ɞɨɤɭɦɟɧɬɨɜ. ɉɨɥɭɱɟɧɧɚɹ ɢɫɤɭɫɫɬɜɟɧɧɭɸ ɷɦɭɥɶɫɢɸ ɜɧɨɜɶ 

ɨɛɟɡɜɨɠɢɜɚɟɬɫɹ. 

Ɉɫɧɨɜɧɵɦɢ ɩɪɨɰɟɫɫɚɦɢ, ɩɪɨɢɫɯɨɞɹɳɢɦɢ ɩɪɢ ɩɨɞɝɨɬɨɜɤɟ ɧɟɮɬɢ, ɹɜɥɹɸɬɫɹ: 

ɬɟɩɥɨɨɛɦɟɧ, ɫɟɩɚɪɚɰɢɹ, ɨɬɫɬɨɣ ɢ ɤɨɚɝɭɥɹɰɢɹ [2]. 

ɉɪɢ ɩɨɞɝɨɬɨɜɤɟ ɧɟɮɬɢ ɞɨ ɬɨɜɚɪɧɵɯ ɤɨɧɞɢɰɢɣ ɢɫɩɨɥɶɡɭɸɬɫɹ ɩɪɨɰɟɫɫɵ 

ɫɬɭɩɟɧɱɚɬɨɣ ɫɟɩɚɪɚɰɢɢ ɫ ɩɪɨɦɟɠɭɬɨɱɧɵɦ ɧɚɝɪɟɜɨɦ ɜ ɩɨɞɨɝɪɟɜɚɬɟɥɹɯ ɧɟɮɬɢ. 

ɉɨɦɢɦɨ ɧɚɝɪɟɜɚ ɞɥɹ ɛɨɥɟɟ ɛɵɫɬɪɨɣ ɢ ɤɚɱɟɫɬɜɟɧɧɨɣ ɞɟɷɦɭɥɶɫɚɰɢɢ, ɧɚ ɭɫɬɚɧɨɜɤɟ 

ɩɨɞɝɨɬɨɜɤɢ ɧɟɮɬɢ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɞɟɷɦɭɥɶɝɚɬɨɪɨɜ. ɇɚɪɹɞɭ ɫ 

ɬɟɪɦɨɯɢɦɢɱɟɫɤɢɦɢ ɦɟɬɨɞɚɦɢ ɞɥɹ ɛɨɥɟɟ ɝɥɭɛɨɤɨɝɨ ɩɪɨɰɟɫɫɚ ɨɛɟɡɜɨɠɢɜɚɧɢɹ ɢ 

ɞɨɜɟɞɟɧɢɹ ɤɨɧɰɟɧɬɪɚɰɢɢ ɫɨɥɟɣ ɜ ɬɨɜɚɪɧɨɣ ɧɟɮɬɢ ɞɨ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ 

ɬɪɟɛɨɜɚɧɢɣ, ɢɫɩɨɥɶɡɭɸɬɫɹ ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɢɟ ɤɨɚɝɭɥɹɬɨɪɵ. 

ɋɨɫɬɚɜ ɫɨɨɪɭɠɟɧɢɣ ɨɞɧɨɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɥɢɧɢɢ: 

- ɩɟɪɜɚɹ ɫɬɭɩɟɧɶ ɫɟɩɚɪɚɰɢɢ (ɬɪɟɯɮɚɡɧɵɣ ɫɟɩɚɪɚɬɨɪ ɋ-1); 

- ɬɟɩɥɨɨɛɦɟɧɧɢɤ ɧɟɮɬɶ-ɧɟɮɬɶ (Ɍ-1); 

- ɜɬɨɪɚɹ ɫɬɭɩɟɧɶ ɫɟɩɚɪɚɰɢɢ (ɬɪɟɯɮɚɡɧɵɣ ɫɟɩɚɪɚɬɨɪ ɋ-2); 

- ɩɨɞɨɝɪɟɜɚɬɟɥɶ ɧɟɮɬɢ (ɧɟɮɬɶ/ɬɟɩɥɨɧɨɫɢɬɟɥɶ Ɍ-2); 

- ɬɪɟɬɶɹ ɫɬɭɩɟɧɶ ɫɟɩɚɪɚɰɢɢ (ɞɟɝɚɡɚɬɨɪ ȾȽ-3); 

- ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɢɣ ɤɨɚɝɭɥɹɬɨɪ (ɗɄȽ-3); 

- ɧɚɫɨɫɵ ɩɟɪɟɤɚɱɤɢ ɧɟɮɬɢ ɜ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɪɟɡɟɪɜɭɚɪɵ. 

ɉɨɞɨɝɪɟɜ ɩɪɨɞɭɤɰɢɢ ɧɚ ɤɚɠɞɨɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɥɢɧɢɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ 

ɬɟɩɥɨɨɛɦɟɧɧɢɤɚɯ (ɦɟɠɞɭ ɋ-1 ɢ ɋ-2) ɢ ɩɨɞɨɝɪɟɜɚɬɟɥɹɯ ɧɟɮɬɢ (ɦɟɠɞɭ ɋ-2 ɢ ȾȽ-

3). ɇɚ ɩɟɪɜɨɣ ɫɬɚɞɢɢ ɩɨɞɨɝɪɟɜ ɫɵɪɨɣ ɯɨɥɨɞɧɨɣ ɧɟɮɬɢ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ 

ɤɨɠɭɯɨɬɪɭɛɱɚɬɵɯ ɬɟɩɥɨɨɛɦɟɧɧɢɤɚɯ ɝɨɪɹɱɟɣ ɩɨɞɝɨɬɨɜɥɟɧɧɨɣ ɧɟɮɬɶɸ. ɇɚ ɜɬɨɪɨɣ 

ɫɬɚɞɢɢ ɩɨɞɨɝɪɟɜɚ ɩɥɚɫɬɨɜɚɹ ɫɦɟɫɶ ɩɨɞɨɝɪɟɜɚɟɬɫɹ ɬɟɩɥɨɧɨɫɢɬɟɥɟɦ əɌɋ/08Ⱥɇ 

(ɫɦɟɫɶ ɝɥɢɤɨɥɟɣ) ɞɨ ɬɟɦɩɟɪɚɬɭɪɵ 40…75°ɋ.  



 

11 

ɉɨɞɝɨɬɨɜɥɟɧɧɚɹ ɧɟɮɬɶ ɢɡ ɤɨɚɝɭɥɹɬɨɪɨɜ ɗɄȽ-3 ɱɟɪɟɡ ɬɟɩɥɨɨɛɦɟɧɧɢɤɢ 

ɧɟɮɬɶ/ɧɟɮɬɶ Ɍ-1 ɩɨɫɬɭɩɚɟɬ ɜ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɪɟɡɟɪɜɭɚɪɵ ɨɛɴɟɦɨɦ 20 000 ɦ3. ɂɡ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɪɟɡɟɪɜɭɚɪɨɜ ɤɨɧɞɢɰɢɨɧɧɚɹ ɧɟɮɬɶ ɧɚɫɨɫɚɦɢ ɩɟɪɟɤɚɱɤɢ ɧɟɮɬɢ 

ɩɨɞɚɟɬɫɹ ɜ ɪɟɡɟɪɜɭɚɪɵ ɬɨɜɚɪɧɨɣ ɧɟɮɬɢ ɨɛɴɟɦɨɦ 30 000 ɦ3 ɢɥɢ ɧɚ ɩɪɢɟɦ ɧɚɫɨɫɨɜ 

Ƚɇɉɋ. ȼ ɫɥɭɱɚɟ ɩɨɹɜɥɟɧɢɹ ɧɟɤɨɧɞɢɰɢɨɧɧɨɣ ɧɟɮɬɢ ɧɚ ɜɵɯɨɞɟ ɢɡ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɥɢɧɢɢ, ɨɧɚ ɧɚɩɪɚɜɥɹɟɬɫɹ ɜ ɨɬɞɟɥɶɧɵɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ 

ɪɟɡɟɪɜɭɚɪ, ɨɬɤɭɞɚ ɧɟɤɨɧɞɢɰɢɨɧɧɵɣ ɫɥɨɣ ɧɚɫɨɫɚɦɢ ɩɟɪɟɤɚɱɤɢ ɧɟɤɨɧɞɢɰɢɨɧɧɨɣ 

ɧɟɮɬɢ ɫɧɨɜɚ ɨɬɤɚɱɢɜɚɟɬɫɹ ɧɚ ɫɟɩɚɪɚɬɨɪ ɋ-1 ɤɚɠɞɨɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɥɢɧɢɢ. 

ɉɥɚɫɬɨɜɚɹ ɜɨɞɚ, ɨɬɞɟɥɢɜɲɚɹɫɹ ɜ ɋ-1 ɢ ɋ-2, ɧɚɩɪɚɜɥɹɟɬɫɹ ɧɚ ɭɫɬɚɧɨɜɤɭ 

ɩɨɞɝɨɬɨɜɤɢ ɩɥɚɫɬɨɜɨɣ ɜɨɞɵ. Ɉɤɨɧɱɚɬɟɥɶɧɨɟ ɨɬɞɟɥɟɧɢɟ ɩɥɚɫɬɨɜɨɣ ɜɨɞɵ ɞɨ 

ɫɨɞɟɪɠɚɧɢɹ ɟɟ ɜ ɧɟɮɬɢ ɦɚɤɫɢɦɚɥɶɧɨ 0,5…1,0% ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨɞ ɞɟɣɫɬɜɢɟɦ 

ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɩɨɥɹ ɜ ɗɄȽ-3, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɩɨɞ ɞɟɝɚɡɚɬɨɪɚɦɢ ȾȽ-3. ɉɥɚɫɬɨɜɚɹ 

ɜɨɞɚ ɩɨɫɥɟ ɗɄȽ-3 ɧɚɩɪɚɜɥɹɟɬɫɹ ɧɚ ɭɫɬɚɧɨɜɤɭ ɩɨɞɝɨɬɨɜɤɢ ɩɥɚɫɬɨɜɨɣ ɜɨɞɵ ɢɥɢ 

ɜɨɡɜɪɚɳɚɟɬɫɹ ɜ 1-ɸ ɫɬɭɩɟɧɶ ɫɟɩɚɪɚɰɢɢ ɞɥɹ ɩɨɜɵɲɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɋ-1. 

ɉɥɚɫɬɨɜɚɹ ɜɨɞɚ ɜ ɨɛɴɟɦɟ, ɧɟ ɩɪɟɜɵɲɚɸɳɟɦ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɭɫɬɚɧɨɜɤɢ 

ɩɨɞɝɨɬɨɜɤɢ ɩɥɚɫɬɨɜɨɣ ɜɨɞɵ ɩɪɨɯɨɞɢɬ ɨɱɢɫɬɤɭ ɨɬ ɩɟɫɤɚ, ɧɟɮɬɢ ɧɚ ɝɢɞɪɨɰɢɤɥɨɧɚɯ 

ɢ ɮɥɨɬɚɰɢɨɧɧɨɣ ɭɫɬɚɧɨɜɤɟ ɢ ɡɚɬɟɦ ɩɨɫɬɭɩɚɟɬ ɜ ɭɪɚɜɧɢɬɟɥɶɧɵɟ ɪɟɡɟɪɜɭɚɪɵ. ȼ 

ɭɪɚɜɧɢɬɟɥɶɧɵɟ ɪɟɡɟɪɜɭɚɪɵ ɬɚɤ ɠɟ ɩɨɫɬɭɩɚɟɬ ɩɨɞɩɢɬɨɱɧɚɹ ɜɨɞɚ ɨɬ ɫɤɜɚɠɢɧ 

ɜɨɞɨɧɨɫɧɨɝɨ ɝɨɪɢɡɨɧɬɚ ɩɪɨɲɟɞɲɚɹ ɩɨɞɝɨɬɨɜɤɭ ɧɚ ɭɫɬɚɧɨɜɤɟ ɩɨɞɝɨɬɨɜɤɢ 

ɩɨɞɩɢɬɨɱɧɨɣ ɜɨɞɵ. ɉɨɞɝɨɬɨɜɥɟɧɧɚɹ ɩɨɞɩɢɬɨɱɧɚɹ ɜɨɞɚ ɬɚɤ ɠɟ ɩɨɞɚɟɬɫɹ ɜ ɫɢɫɬɟɦɭ 

ɩɨɠɚɪɧɨɣ ɜɨɞɵ ɢ ɜ ɫɢɫɬɟɦɭ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ. ɂɡ 

ɭɪɚɜɧɢɬɟɥɶɧɵɯ ɪɟɡɟɪɜɭɚɪɨɜ ɩɥɚɫɬɨɜɚɹ ɜɨɞɚ ɩɨɞɚɟɬɫɹ ɜ ɮɢɥɶɬɪɵ ɬɨɧɤɨɣ ɨɱɢɫɬɤɢ 

ɨɬ ɦɟɯɚɧɢɱɟɫɤɢɯ ɩɪɢɦɟɫɟɣ ɢ ɚɞɫɨɪɛɰɢɢ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɢ ɡɚɬɟɦ ɩɨɫɬɭɩɚɟɬ ɜ 

ɛɭɮɟɪɧɵɟ ɪɟɡɟɪɜɭɚɪɵ. ɉɨɞɝɨɬɨɜɥɟɧɧɚɹ ɩɥɚɫɬɨɜɚɹ ɜɨɞɚ ɢɡ ɛɭɮɟɪɧɵɯ ɪɟɡɟɪɜɭɚɪɨɜ 

ɩɨɫɬɭɩɚɟɬ ɜ ɧɚɫɨɫɧɭɸ ɡɚɤɚɱɤɢ ɩɥɚɫɬɨɜɨɣ ɜɨɞɵ ɨɬɤɭɞɚ ɩɨɞɚɟɬɫɹ ɧɚ ɤɭɫɬɨɜɵɟ 

ɩɥɨɳɚɞɤɢ ɞɥɹ ɡɚɤɚɱɤɢ ɜ ɩɥɚɫɬ. 

Ⱦɨɩɨɥɧɢɬɟɥɶɧɨ ɤ ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɨɦɭ ɨɛɨɪɭɞɨɜɚɧɢɸ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ 

ɭɫɬɚɧɨɜɤɚ ɬɪɟɯ ɜɯɨɞɧɵɯ ɩɪɨɛɤɨɭɥɨɜɢɬɟɥɟɣ ɞɥɹ ɫɟɩɚɪɚɰɢɢ ɫɜɨɛɨɞɧɨɝɨ ɝɚɡɚ. ȼ 

ɤɨɧɰɟ ɩɭɬɢ ɧɟɮɬɹɧɨɣ ɝɚɡ ɩɪɨɯɨɞɢɬ ɩɨɞɝɨɬɨɜɤɭ ɞɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ ɬɨɩɥɢɜɧɨɣ 

ɫɟɬɢ ɢ ɞɥɹ ɡɚɤɚɱɤɢ ɜ ɩɥɚɫɬ. 
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1.1.1 ɉɟɪɜɚя ɫɬɭɩɟɧɶ ɫɟɩɚɪɚɰɢɢ 

 

ɋɟɩɚɪɚɬɨɪ 1-ɣ ɫɬɭɩɟɧɢ (ɞɚɥɟɟ - ɋ-1). Ɉɬ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɝɨ ɦɚɧɢɮɨɥɶɞɚ 

ɩɥɚɫɬɨɜɚɹ ɩɪɨɞɭɤɰɢɹ ɩɨɫɬɭɩɚɟɬ ɜ ɫɟɩɚɪɚɬɨɪ ɋ-1: ɜ ɤɨɬɨɪɨɦ ɩɪɨɢɫɯɨɞɢɬ 

ɨɬɞɟɥɟɧɢɟ ɜɨɞɵ ɢ ɝɚɡɚ. 

Ʉɪɨɦɟ ɷɬɨɝɨ ɧɚ ɜɯɨɞ ɫɟɩɚɪɚɬɨɪɨɜ 1-ɣ ɫɬɭɩɟɧɢ ɩɟɪɢɨɞɢɱɟɫɤɢ ɩɨɞɚɸɬɫɹ 

ɩɨɬɨɤɢ ɨɬ ɧɚɫɨɫɨɜ ɩɟɪɟɤɚɱɤɢ ɜɨɞɵ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɪɟɡɟɪɜɭɚɪɨɜ P-2285 ɢ 

ɜɨɞɹɧɵɯ ɧɚɫɨɫɨɜ 3-ɣ ɫɬɭɩɟɧɢ ɫɟɩɚɪɚɰɢɢ ɇȼ-3. 

Ɍɟɯɧɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɚɩɩɚɪɚɬɚ: 

- ɨɛɴɟɦ 205 ɦ3; 

- ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɩɨ ɠɢɞɤɨɫɬɢ 24 142 ɦ3/ɫɭɬ; 

- ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɩɨ ɝɚɡɭ 90 000 ɧɦ3/ɫɭɬ; 

- ɪɚɛɨɱɟɟ ɞɚɜɥɟɧɢɟ ɞɨ 1,85 Ɇɉɚ; 

 
Ɋɢɫɭɧɨɤ 1.2 – ɇɟɮɬɟɝɚɡɨɜɵɣ ɫɟɩɚɪɚɬɨɪ 

 

ɇɟɮɬɶ ɜɧɭɬɪɢ ɚɩɩɚɪɚɬɚ ɫɨɛɢɪɚɟɬɫɹ ɜ ɦɚɬɨɱɧɢɤ ɪɚɫɩɨɥɨɠɟɧɧɵɣ ɧɚ ɜɵɫɨɬɟ 

2000 ɦɦ, ɚ ɜɨɞɚ ɜ ɦɚɬɨɱɧɢɤ ɧɚ ɜɵɫɨɬɟ 500 ɦɦ. ɂ ɧɟɮɬɶ, ɢ ɜɨɞɚ, ɜɵɬɟɤɚɸɬ ɢɡ 

ɟɦɤɨɫɬɢ ɩɨɞ ɞɚɜɥɟɧɢɟɦ ɜ ɟɦɤɨɫɬɢ. ɇɟɮɬɶ ɩɪɨɯɨɞɢɬ ɤ ɫɟɩɚɪɚɬɨɪɭ ɋ-2 ɱɟɪɟɡ 

ɬɪɭɛɧɨɟ ɩɪɨɫɬɪɚɧɫɬɜɨ ɬɟɩɥɨɨɛɦɟɧɧɢɤɚ Ɍ-1, ɬɨɝɞɚ ɤɚɤ ɜɨɞɚ ɧɚɩɪɚɜɥɹɟɬɫɹ ɧɚ 

ɦɨɞɭɥɶ ɨɱɢɫɬɤɢ ɩɥɚɫɬɨɜɨɣ ɜɨɞɵ. 
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ɉɟɪɟɞ ɜɯɨɞɨɦ ɧɟɮɬɢ ɜ ɫɟɩɚɪɚɬɨɪ ɜ ɬɪɭɛɨɩɪɨɜɨɞ ɩɨɞɚɸɬɫɹ ɞɟɷɦɭɥɶɝɚɬɨɪ ɢ 

ɚɧɬɢɜɫɩɟɧɢɜɚɬɟɥɶ. ɇɚ ɜɵɯɨɞɟ ɢɡ ɫɟɩɚɪɚɬɨɪɚ ɜ ɬɪɭɛɨɩɪɨɜɨɞ ɤ ɭɫɬɚɧɨɜɤɟ ɨɱɢɫɬɤɢ 

ɩɥɚɫɬɨɜɨɣ ɜɨɞɵ ɩɨɞɚɸɬɫɹ ɢɧɝɢɛɢɬɨɪ ɫɨɥɟɨɬɥɨɠɟɧɢɹ ɢ ɨɛɪɚɬɧɵɣ ɞɟɷɦɭɥɶɝɚɬɨɪ. 

ȼ ɬɪɭɛɨɩɪɨɜɨɞɵ ɨɬɜɨɞɚ ɝɚɡɚ ɨɬ ɚɩɩɚɪɚɬɚ ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɨɛɪɚɡɨɜɚɧɢɹ 

ɝɢɞɪɚɬɨɜ ɩɨɞɚɟɬɫɹ ɞɢɫɩɟɪɝɟɧɬ-ɢɧɝɢɛɢɬɨɪ ɩɚɪɚɮɢɧɨɨɬɥɨɠɟɧɢɣ ɏɉɉ-004, ɞɥɹ 

ɫɧɢɠɟɧɢɹ ɤɨɪɪɨɡɢɨɧɧɨɣ ɚɤɬɢɜɧɨɫɬɢ ɝɚɡɚ – ɢɧɝɢɛɢɬɨɪ ɤɨɪɪɨɡɢɢ (ɝɚɡ). 

Ⱦɪɟɧɚɠ ɫɟɩɚɪɚɬɨɪɚ ɩɪɟɞɭɫɦɨɬɪɟɧ ɜ ɡɚɤɪɵɬɭɸ ɞɪɟɧɚɠɧɭɸ ɫɢɫɬɟɦɭ 

ɨɩɚɫɧɵɯ ɫɬɨɤɨɜ. ɇɚ ɚɩɩɚɪɚɬɟ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɜɟɧɬɢɥɹɰɢɨɧɧɵɣ ɩɚɬɪɭɛɨɤ ɫ 

ɨɝɧɟɩɪɟɝɪɚɞɢɬɟɥɟɦ ɞɥɹ ɩɪɨɞɭɜɤɢ ɢ ɜɵɩɭɫɤɚ ɜɨɡɞɭɯɚ ɩɪɢ ɩɨɞɝɨɬɨɜɤɟ ɤ ɪɟɦɨɧɬɭ, 

ɩɚɬɪɭɛɤɢ ɞɥɹ ɩɪɨɩɚɪɤɢ ɢ ɩɪɨɞɭɜɤɢ. Ɍɚɤɠɟ ɩɪɨɟɤɬɨɦ ɩɪɟɞɭɫɦɨɬɪɟɧɚ 

ɬɟɩɥɨɢɡɨɥɹɰɢɹ ɚɩɩɚɪɚɬɚ. 

Ʉɨɧɬɪɨɥɶ ɢ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫɢɫɬɟɦɨɣ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ 

ɪɟɝɭɥɢɪɨɜɚɧɢɹ, ɪɟɝɭɥɢɪɭɸɳɢɦɢ ɢɥɢ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɦɢ ɤɥɚɩɚɧɚɦɢ, ɩɨ 

ɩɪɢɛɨɪɭ ɢɥɢ ɭɥɶɬɪɚɡɜɭɤɨɜɵɦɢ ɪɚɫɯɨɞɨɦɟɪɚɦɢ ɞɥɹ ɫɥɟɞɭɸɳɢɯ ɩɚɪɚɦɟɬɪɨɜ 

ɫɟɩɚɪɚɬɨɪɚ: 

- ɞɚɜɥɟɧɢɹ ɜ ɚɩɩɚɪɚɬɟ, Ɇɉɚ; 

- ɞɚɜɥɟɧɢɹ ɝɚɡɚ ɧɚ ɜɯɨɞɟ ɜ ɝɚɡɨɤɨɦɩɪɟɫɫɨɪɧɚɹ ɫɬɚɧɰɢɹ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ; 

- ɭɪɨɜɧɹ ɪɚɡɞɟɥɚ ɮɚɡ ɧɟɮɬɶ/ɜɨɞɚ, ɦɦ; 

- ɭɪɨɜɧɹ ɧɟɮɬɢ ɜ ɫɟɩɚɪɚɬɨɪɟ, ɦɦ; 

- ɬɟɦɩɟɪɚɬɭɪɚ, °ɋ; 

- ɪɚɫɯɨɞ ɧɟɮɬɢ ɢɡ ɫɟɩɚɪɚɬɨɪɚ, ɦ3/ɱ; 

- ɪɚɫɯɨɞ ɨɬɯɨɞɹɳɟɝɨ ɝɚɡɚ ɨɬ ɫɟɩɚɪɚɬɨɪɚ, ɧɦ3/ɱ. 

ɉɪɢ ɩɪɟɜɵɲɟɧɢɢ ɞɚɜɥɟɧɢɹ (3,5 Ɇɉɚ) ɜ ɫɟɩɚɪɚɬɨɪɟ ɋ-1 ɩɪɟɞɭɫɦɨɬɪɟɧɚ 

ɨɬɞɟɥɶɧɚɹ ɥɢɧɢɹ ɫɛɪɨɫɚ ɝɚɡɚ ɱɟɪɟɡ ɤɥɚɩɚɧ ɢ ɨɝɪɚɧɢɱɢɬɟɥɶɧɭɸ ɞɢɚɮɪɚɝɦɭ ɜ 

ɬɟɩɥɵɣ ɤɨɥɥɟɤɬɨɪ ɮɚɤɟɥɚ ȼȾ. 

ȼ ɡɨɧɟ ɫɤɢɞɚ ɭɫɬɚɧɨɜɥɟɧɵ ɞɚɬɱɢɤɢ ɡɚɝɚɡɨɜɚɧɧɨɫɬɢ, ɤɨɬɨɪɵɟ ɩɪɢ 

ɨɛɧɚɪɭɠɟɧɢɢ ɝɨɪɸɱɢɯ ɩɚɪɨɜ (ɦɟɬɚɧ) 20 % ɢɧɢɰɢɢɪɭɸɬ ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɭɸ 

ɫɢɝɧɚɥɢɡɚɰɢɸ, ɚ ɩɪɢ 50 % - ɚɜɚɪɢɣɧɭɸ ɫɢɝɧɚɥɢɡɚɰɢɸ. 
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ɉɪɢ ɨɬɤɥɨɧɟɧɢɢ ɡɧɚɱɟɧɢɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɨɬ ɞɨɩɭɫɤɚɟɦɵɯ 

ɩɪɟɞɟɥɨɜ ɫɪɚɛɚɬɵɜɚɟɬ ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɚɹ ɫɢɝɧɚɥɢɡɚɰɢɹ, ɚ ɩɪɢ ɡɧɚɱɢɬɟɥɶɧɨɦ 

ɨɬɤɥɨɧɟɧɢɟ ɜɤɥɸɱɚɟɬɫɹ ɚɜɚɪɢɣɧɚɹ ɫɢɝɧɚɥɢɡɚɰɢɹ ɢɥɢ ɛɥɨɤɢɪɨɜɤɚ. 

Ɍɟɩɥɨɨɛɦɟɧɧɢɤ ɧɟɮɬɶ/ɧɟɮɬɶ (ɞɚɥɟɟ – Ɍ-1). ȼ ɤɨɠɭɯɨɬɪɭɛɱɚɬɨɦ 

ɬɟɩɥɨɨɛɦɟɧɧɢɤɟ Ɍ-1 ɩɪɨɢɫɯɨɞɢɬ ɧɚɝɪɟɜ ɫɵɪɨɣ ɯɨɥɨɞɧɨɣ ɧɟɮɬɢ, ɩɨɥɭɱɟɧɧɨɣ ɨɬ 

ɋ-1 ɱɟɪɟɡ ɨɬɫɟɱɧɵɟ ɤɥɚɩɚɧɵ, ɝɨɪɹɱɟɣ ɩɨɞɝɨɬɨɜɥɟɧɧɨɣ ɧɟɮɬɶɸ, ɩɨɞɚɜɚɟɦɨɣ 

ɧɟɮɬɹɧɵɦɢ ɧɚɫɨɫɚɦɢ ɨɬ ɗɄȽ-3. 

Ⱦɚɥɟɟ ɩɨɞɨɝɪɟɬɵɣ ɩɨɬɨɤ ɩɨɫɬɭɩɚɟɬ ɧɚ 2-ɭɸ ɫɬɭɩɟɧɶ ɫɟɩɚɪɚɰɢɢ (ɜ ɫɟɩɚɪɚɬɨɪ 

ɋ-2), ɨɯɥɚɠɞɟɧɧɵɣ – ɜ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɪɟɡɟɪɜɭɚɪɵ. ɏɨɥɨɞɧɚɹ ɧɟɮɬɶ ɩɨɞɚɟɬɫɹ ɜ 

ɬɪɭɛɧɨɟ, ɚ ɝɨɪɹɱɚɹ – ɜ ɦɟɠɬɪɭɛɧɨɟ ɩɪɨɫɬɪɚɧɫɬɜɨ ɬɟɩɥɨɨɛɦɟɧɧɢɤɚ. ɇɚ ɤɚɠɞɨɣ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɥɢɧɢɢ ɭɫɬɚɧɨɜɥɟɧɨ ɩɨ ɲɟɫɬɶ ɫɞɜɨɟɧɧɵɯ ɬɟɩɥɨɨɛɦɟɧɧɢɤɨɜ. 

ɏɨɥɨɞɧɚɹ ɧɟɮɬɶ ɜ ɤɚɠɞɨɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɥɢɧɢɢ ɩɨɞɨɝɪɟɜɚɟɬɫɹ ɜ ɬɪɟɯ 

ɩɚɪɚɥɥɟɥɶɧɵɯ ɧɢɬɤɚɯ ɩɨ ɱɟɬɵɪɟ ɬɟɩɥɨɨɛɦɟɧɧɢɤɚ ɜ ɤɚɠɞɨɣ ɧɢɬɤɟ. ɉɨɜɟɪɯɧɨɫɬɶ 

ɬɟɩɥɨɨɛɦɟɧɚ ɤɚɠɞɨɣ ɢɡ ɬɪɟɯ ɧɢɬɨɤ ɫɨɫɬɨɹɳɟɣ ɢɡ 4-ɯ ɚɩɩɚɪɚɬɨɜ – 2200 ɦ2. 

ɉɪɨɰɟɫɫ ɧɚɝɪɟɜɚ ɫɵɪɨɣ ɧɟɮɬɢ ɜ ɬɟɩɥɨɨɛɦɟɧɧɢɤɚɯ ɜɬɨɪɨɣ ɢ ɬɪɟɬɟɣ ɧɢɬɤɚɯ 

1-ɨɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɥɢɧɢɢ ɩɪɨɢɫɯɨɞɢɬ ɚɧɚɥɨɝɢɱɧɨ ɧɚɝɪɟɜɭ ɜ ɩɟɪɜɨɣ ɧɢɬɤɟ. 

ȼ ɬɪɭɛɨɩɪɨɜɨɞ ɩɟɪɟɞ ɬɟɩɥɨɨɛɦɟɧɧɢɤɚɦɢ ɧɟɮɬɶ/ɧɟɮɬɶ ɩɨɞɚɟɬɫɹ ɢɧɝɢɛɢɬɨɪ 

ɫɨɥɟɨɬɥɨɠɟɧɢɹ ɨɬ ɛɥɨɤɨɜ ɞɨɡɢɪɨɜɚɧɢɹ ɯɢɦɪɟɚɝɟɧɬɨɜ. 

 

Ɋɢɫɭɧɨɤ 1.3 – Ɍɟɩɥɨɨɛɦɟɧɧɢɤ ɧɟɮɬɶ/ɧɟɮɬɶ 

 

Ɋɟɝɭɥɢɪɨɜɚɧɢɟ ɩɚɪɚɦɟɬɪɨɜ ɬɟɩɥɨɨɛɦɟɧɧɢɤɚ ɧɟ ɩɪɟɞɭɫɦɨɬɪɟɧɨ. ȼ ɬɨ ɜɪɟɦɹ 

ɤɨɧɬɪɨɥɶ ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɞɚɜɥɟɧɢɹ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɩɨ ɩɪɢɛɨɪɚɦ 

ɌIȺL ɢ ɊIȺL, ɧɚ ɫɥɟɞɭɸɳɢɯ ɫɬɚɞɢɹɯ: 
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- ɫɵɪɨɣ ɯɨɥɨɞɧɨɣ ɧɟɮɬɢ ɧɚ ɜɯɨɞɟ ɜ ɬɪɭɛɧɨɟ ɩɪɨɫɬɪɚɧɫɬɜɨ; 

- ɫɵɪɨɣ ɩɨɞɨɝɪɟɬɨɣ ɧɟɮɬɢ ɧɚ ɜɵɯɨɞɟ ɢɡ ɬɪɭɛɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ; 

- ɝɨɪɹɱɟɣ ɩɨɞɝɨɬɨɜɥɟɧɧɨɣ ɧɟɮɬɢ ɧɚ ɜɯɨɞɟ ɜ ɦɟɠɬɪɭɛɧɨɟ ɩɪɨɫɬɪɚɧɫɬɜɨ; 

- ɨɯɥɚɠɞɟɧɧɨɣ ɩɨɞɝɨɬɨɜɥɟɧɧɨɣ ɧɟɮɬɢ ɧɚ ɜɵɯɨɞɟ ɢɡ ɦɟɠɬɪɭɛɧɨɝɨ 

ɩɪɨɫɬɪɚɧɫɬɜɚ. 

Ʉɚɱɟɫɬɜɨ ɩɨɞɝɨɬɨɜɥɟɧɧɨɣ ɧɟɮɬɢ ɜ ɨɛɳɟɦ ɤɨɥɥɟɤɬɨɪɟ ɧɚ ɜɵɯɨɞɟ ɢɡ ɤɚɠɞɨɣ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɥɢɧɢɢ ɬɟɩɥɨɨɛɦɟɧɧɢɤɨɜ ɤɨɧɬɪɨɥɢɪɭɟɬɫɹ ɩɨɬɨɱɧɵɦ 

ɚɧɚɥɢɡɚɬɨɪɨɦ ȺIȺɇ. ɉɪɢ ɭɜɟɥɢɱɟɧɢɢ ɫɨɞɟɪɠɚɧɢɹ ɜɨɞɵ ɜ ɧɟɮɬɢ ɞɨ 1,0 % 

ɫɪɚɛɚɬɵɜɚɟɬ ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɚɹ ɫɢɝɧɚɥɢɡɚɰɢɹ. 

ɉɪɢ ɩɪɟɜɵɲɟɧɢɢ ɞɚɜɥɟɧɢɹ (0,67 Ɇɉɚ) ɜ ɦɟɠɬɪɭɛɧɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ ɢ 

ɞɚɜɥɟɧɢɹ (1,85 Ɇɉɚ) ɜ ɬɪɭɛɧɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ ɧɚɝɪɟɜɚɬɟɥɹ Ɍ-1 ɜ ɪɟɡɭɥɶɬɚɬɟ 

ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɪɚɫɲɢɪɟɧɢɹ ɠɢɞɤɨɫɬɢ (ɩɪɢ ɩɨɠɚɪɟ) ɩɪɟɞɭɫɦɨɬɪɟɧ ɫɛɪɨɫ ɨɬ 

ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɯ ɤɥɚɩɚɧɨɜ ɜ ɬɟɩɥɵɣ ɤɨɥɥɟɤɬɨɪ ɮɚɤɟɥɚ ȼȾ. 

ȼ ɦɨɞɭɥɟ ɭɫɬɚɧɨɜɥɟɧɵ ɞɚɬɱɢɤɢ ɡɚɝɚɡɨɜɚɧɧɨɫɬɢ QZT, ɢɧɢɰɢɢɪɭɸɳɢɟ ɩɪɢ 

ɨɛɧɚɪɭɠɟɧɢɢ ɝɨɪɸɱɢɯ ɩɚɪɨɜ (ɦɟɬɚɧ) 10 % – ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɭɸ ɫɢɝɧɚɥɢɡɚɰɢɸ, 

ɩɪɢ 30 % – ɚɜɚɪɢɣɧɭɸ ɫɢɝɧɚɥɢɡɚɰɢɸ ɢ ɨɩɟɪɚɰɢɢ ɩɨ ɜɤɥɸɱɟɧɢɸ-ɨɬɤɥɸɱɟɧɢɸ [2]. 

 

1.1.2 ȼɬɨɪɚя ɫɬɭɩɟɧɶ ɫɟɩɚɪɚɰɢɢ 

 

ɋɟɩɚɪɚɬɨɪ 2-ɣ ɫɬɭɩɟɧɢ (ɞɚɥɟɟ ɋ-2). Ɉɬ ɬɟɩɥɨɨɛɦɟɧɧɢɤɚ Ɍ-1 ɩɨɞɨɝɪɟɬɚɹ 

ɩɪɨɞɭɤɰɢɹ ɧɚɩɪɚɜɥɹɟɬɫɹ ɜ C-2 ɨɛɴɟɦɨɦ 215 ɦ3 ɢ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ 24 035 

ɦ3/ɫɭɬ ɞɥɹ ɞɚɥɶɧɟɣɲɟɣ ɞɟɝɚɡɚɰɢɢ ɢ ɨɛɟɡɜɨɠɢɜɚɧɢɟ ɧɟɮɬɢ. 

ɇɟɮɬɶ ɫɨɛɢɪɚɟɬɫɹ ɜ ɦɚɬɨɱɧɢɤ ɪɚɫɩɨɥɨɠɟɧɧɵɣ ɧɚ ɜɵɫɨɬɟ 2250 ɦɦ. ɢ 

ɧɚɩɪɚɜɥɹɟɬɫɹ ɤ ɞɟɝɚɡɚɬɨɪɭ ȾȽ-3 ɱɟɪɟɡ ɧɚɝɪɟɜɚɬɟɥɶ ɧɟɮɬɶ/ɬɟɩɥɨɧɨɫɢɬɟɥɶ Ɍ-2. 

ȼɨɞɚ ɫɨɛɢɪɚɟɬɫɹ ɜ ɦɚɬɨɱɧɢɤ ɪɚɫɩɨɥɨɠɟɧɧɵɣ ɧɚ ɜɵɫɨɬɟ 550 ɦɦ. ɢ ɩɨɫɬɭɩɚɟɬ ɧɚ 

ɩɪɢɟɦ ɜɨɞɹɧɵɯ ɧɚɫɨɫɨɜ 2-ɣ ɫɬɭɩɟɧɢ ɇȼ-2 ɢ ɞɚɥɟɟ ɧɚɩɪɚɜɥɹɟɬɫɹ ɜ ɦɨɞɭɥɶ 

ɩɨɞɝɨɬɨɜɤɢ ɩɥɚɫɬɨɜɨɣ ɜɨɞɵ. 

Ʉɪɨɦɟ ɷɬɨɝɨ ɧɚ ɜɯɨɞ ɫɟɩɚɪɚɬɨɪɚ C-2 ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɥɢɧɢɢ ɩɨɫɬɨɹɧɧɨ 

ɩɨɞɚɸɬɫɹ ɩɨɬɨɤɢ ɨɬ ɧɚɫɨɫɨɜ ɭɥɨɜɥɟɧɧɨɣ ɧɟɮɬɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɥɢɧɢɢ 

ɭɫɬɚɧɨɜɤɢ ɩɨɞɝɨɬɨɜɤɢ ɩɥɚɫɬɨɜɨɣ ɜɨɞɵ. 
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ɇɚ ɜɵɯɨɞɟ ɢɡ ɫɟɩɚɪɚɬɨɪɚ ɜ ɬɪɭɛɨɩɪɨɜɨɞ ɤ ɭɫɬɚɧɨɜɤɟ ɨɱɢɫɬɤɢ ɩɥɚɫɬɨɜɨɣ 

ɜɨɞɵ ɩɨɞɚɟɬɫɹ ɢɧɝɢɛɢɬɨɪ ɫɨɥɟɨɬɥɨɠɟɧɢɹ. ȼ ɬɪɭɛɨɩɪɨɜɨɞɵ ɨɬɜɨɞɚ ɝɚɡɚ ɨɬ 

ɚɩɩɚɪɚɬɚ ɞɥɹ ɫɧɢɠɟɧɢɹ ɤɨɪɪɨɡɢɨɧɧɨɣ ɚɤɬɢɜɧɨɫɬɢ ɝɚɡɚ ɩɨɞɚɟɬɫɹ ɢɧɝɢɛɢɬɨɪ 

ɤɨɪɪɨɡɢɢ (ɝɚɡ). 

Ⱦɪɟɧɚɠ ɫɟɩɚɪɚɬɨɪɚ ɩɪɟɞɭɫɦɨɬɪɟɧ ɜ ɡɚɤɪɵɬɭɸ ɞɪɟɧɚɠɧɭɸ ɫɢɫɬɟɦɭ 

ɨɩɚɫɧɵɯ ɫɬɨɤɨɜ. ɇɚ ɚɩɩɚɪɚɬɟ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɜɟɧɬɢɥɹɰɢɨɧɧɵɣ ɩɚɬɪɭɛɨɤ ɫ 

ɨɝɧɟɩɪɟɝɪɚɞɢɬɟɥɟɦ ɞɥɹ ɩɪɨɞɭɜɤɢ ɢ ɜɵɩɭɫɤɚ ɜɨɡɞɭɯɚ ɩɪɢ ɩɨɞɝɨɬɨɜɤɟ ɤ ɪɟɦɨɧɬɭ, 

ɩɚɬɪɭɛɤɢ ɞɥɹ ɩɪɨɩɚɪɤɢ ɢ ɩɪɨɞɭɜɤɢ. ɉɪɨɟɤɬɨɦ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɬɟɩɥɨɢɡɨɥɹɰɢɹ 

ɚɩɩɚɪɚɬɚ. 

Ʉɨɧɬɪɨɥɶ ɢ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫɢɫɬɟɦɨɣ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ 

ɪɟɝɭɥɢɪɨɜɚɧɢɹ, ɪɟɝɭɥɢɪɭɸɳɢɦɢ ɢɥɢ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɦɢ ɤɥɚɩɚɧɚɦɢ, ɩɨ 

ɩɪɢɛɨɪɭ ɢɥɢ ɭɥɶɬɪɚɡɜɭɤɨɜɵɦɢ ɪɚɫɯɨɞɨɦɟɪɚɦɢ ɞɥɹ ɫɥɟɞɭɸɳɢɯ ɩɚɪɚɦɟɬɪɨɜ 

ɫɟɩɚɪɚɬɨɪɚ: 

- ɞɚɜɥɟɧɢɹ ɜ ɚɩɩɚɪɚɬɟ, Ɇɉɚ; 

- ɞɚɜɥɟɧɢɹ ɝɚɡɚ ɧɚ ɜɯɨɞɟ ɜ ɝɚɡɨɤɨɦɩɪɟɫɫɨɪɧɚɹ ɫɬɚɧɰɢɹ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ; 

- ɭɪɨɜɧɹ ɪɚɡɞɟɥɚ ɮɚɡ ɧɟɮɬɶ/ɜɨɞɚ, ɦɦ; 

- ɭɪɨɜɧɹ ɧɟɮɬɢ ɜ ɫɟɩɚɪɚɬɨɪɟ, ɦɦ; 

- ɬɟɦɩɟɪɚɬɭɪɚ, °ɋ; 

- ɪɚɫɯɨɞ ɨɬɯɨɞɹɳɟɝɨ ɝɚɡɚ ɨɬ ɫɟɩɚɪɚɬɨɪɚ, ɧɦ3/ɱ; 

- ɞɚɜɥɟɧɢɹ ɧɚ ɩɪɢɟɦɟ, Ɇɉɚ; 

- ɞɚɜɥɟɧɢɹ ɧɚ ɩɨɞɚɱɟ, Ɇɉɚ. 

ɉɪɢ ɩɪɟɜɵɲɟɧɢɢ ɞɚɜɥɟɧɢɹ (0,7 Ɇɉɚ) ɜ ɫɟɩɚɪɚɬɨɪɟ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɥɢɧɢɹ 

ɫɛɪɨɫɚ ɝɚɡɚ ɢɡ ɞɟɝɚɡɚɬɨɪɚ ɜ ɤɨɥɥɟɤɬɨɪ ɮɚɤɟɥɚ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ ɱɟɪɟɡ 

ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɣ ɤɥɚɩɚɧ ɢ ɨɝɪɚɧɢɱɢɬɟɥɶɧɭɸ ɲɚɣɛɭ. 

ɉɨɞɨɝɪɟɜɚɬɟɥɶ ɧɟɮɬɢ (ɞɚɥɟɟ – Ɍ-2). ȼ ɩɨɞɨɝɪɟɜɚɬɟɥɟ ɩɪɨɢɫɯɨɞɢɬ, ɧɚɝɪɟɜ 

ɧɟɮɬɢ ɞɨ 40…80 °ɋ, ɩɨɫɬɭɩɚɸɳɟɣ ɢɡ ɫɟɩɚɪɚɬɨɪɚ ɋ-2, ɩɪɨɦɟɠɭɬɨɱɧɵɦ 

ɬɟɩɥɨɧɨɫɢɬɟɥɟɦ, ɧɚ ɜɯɨɞɟ ɤɨɬɨɪɨɝɨ ɭɫɬɚɧɨɜɥɟɧɵ ɨɬɫɟɱɧɵɟ ɤɥɚɩɚɧɵ. Ɍ-2 ɢɦɟɟɬ 

ɩɨɜɟɪɯɧɨɫɬɶ ɬɟɩɥɨɨɛɦɟɧɚ 940 ɦ2. Ⱦɚɥɟɟ ɩɨɞɨɝɪɟɬɚɹ ɧɟɮɬɶ ɧɚɩɪɚɜɥɹɟɬɫɹ ɜ 

ɞɟɝɚɡɚɬɨɪ ȾȽ-3. 
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ȼɨ ɜɯɨɞɧɨɣ ɬɪɭɛɨɩɪɨɜɨɞ ɧɟɮɬɢ ɩɟɪɟɞ Ɍ-2 ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɩɨɞɚɱɚ ɩɪɟɫɧɨɣ 

ɜɨɞɵ ɞɥɹ ɨɛɟɫɫɨɥɢɜɚɧɢɹ.  

Ⱦɪɟɧɚɠ ɧɟɮɬɢ ɢɡ ɦɟɠɬɪɭɛɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ ɩɪɟɞɭɫɦɨɬɪɟɧ ɜ ɡɚɤɪɵɬɭɸ 

ɞɪɟɧɚɠɧɭɸ ɫɢɫɬɟɦɭ ɨɩɚɫɧɵɯ ɫɬɨɤɨɜ. Ⱦɪɟɧɚɠ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɢɡ ɬɪɭɛɧɨɝɨ 

ɩɪɨɫɬɪɚɧɫɬɜɚ ɩɪɟɞɭɫɦɨɬɪɟɧ ɜ ɞɪɟɧɚɠɧɭɸ ɫɢɫɬɟɦɭ ɬɟɩɥɨɧɨɫɢɬɟɥɹ. 

Ʉɨɧɬɪɨɥɶ ɢ ɪɟɝɭɥɢɪɨɜɤɚ ɬɟɦɩɟɪɚɬɭɪɵ ɧɟɮɬɢ ɧɚ ɜɵɯɨɞɟ ɢɡ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 

ɫɢɫɬɟɦɨɣ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɌICALH, ɪɟɝɭɥɢɪɭɸɳɢɣ ɤɥɚɩɚɧ 

ɤɨɬɨɪɨɣ ɭɫɬɚɧɨɜɥɟɧ ɧɚ ɥɢɧɢɢ ɜɵɯɨɞɚ ɬɟɩɥɨɧɨɫɢɬɟɥɹ. 

Ʉɨɧɬɪɨɥɶ ɩɨ ɩɪɢɛɨɪɭ ɜɟɞɟɬɫɹ ɞɥɹ ɫɥɟɞɭɸɳɢɯ ɩɚɪɚɦɟɬɪɨɜ ɩɨɞɨɝɪɟɜɚɬɟɥɹ: 

- ɬɟɦɩɟɪɚɬɭɪɚ ɧɟɮɬɢ ɧɚ ɜɯɨɞɟ ɩɨ ɌIȺL; 

- ɞɚɜɥɟɧɢɟ ɧɟɮɬɢ ɧɚ ɜɯɨɞɟ ɢ ɜɵɯɨɞɟ ɩɨ ɊIȺL; 

- ɩɟɪɟɩɚɞ ɞɚɜɥɟɧɢɹ ɧɟɮɬɢ ɩɨ ɦɟɠɬɪɭɛɧɨɦɭ ɩɪɨɫɬɪɚɧɫɬɜɭ ɩɨ ɊDIȺɇ. 

ɉɪɢ ɩɪɟɜɵɲɟɧɢɢ ɞɚɜɥɟɧɢɹ (0,65 Ɇɉɚ) ɜ ɦɟɠɬɪɭɛɧɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ 

ɧɚɝɪɟɜɚɬɟɥɹ ɜ ɪɟɡɭɥɶɬɚɬɟ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɪɚɫɲɢɪɟɧɢɹ ɠɢɞɤɨɫɬɢ (ɩɪɢ ɩɨɠɚɪɟ) 

ɩɪɟɞɭɫɦɨɬɪɟɧ ɫɛɪɨɫɚ ɨɬ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɯ ɤɥɚɩɚɧɨɜ ɜ ɤɨɥɥɟɤɬɨɪ ɮɚɤɟɥɚ ɇȾ. 

 

1.1.3 Ɍɪɟɬɶя ɫɬɭɩɟɧɶ ɫɟɩɚɪɚɰɢɢ 

 

Ⱦɟɝɚɡɚɬɨɪ 3-ɣ ɫɬɭɩɟɧɢ (ɞɚɥɟɟ – ȾȽ-3). ɇɚɝɪɟɬɚɹ ɧɟɮɬɶ ɩɨɫɥɟ ɩɨɞɨɝɪɟɜɚɬɟɥɹ 

ɧɚɩɪɚɜɥɹɟɬɫɹ ɜ ȾȽ-3 ɞɥɹ ɨɤɨɧɱɚɬɟɥɶɧɨɣ ɞɟɝɚɡɚɰɢɹ ɧɚɝɪɟɬɨɣ ɧɟɮɬɢ. Ʉɚɠɞɵɣ 

ɞɟɝɚɡɚɬɨɪ ɢɦɟɟɬ ɨɛɴɟɦ 134 ɦ3 ɢ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ 23876 ɦ3/ɫɭɬ. 

Ⱦɚɥɟɟ ɠɢɞɤɨɫɬɶ ɢɡ ɞɟɝɚɡɚɬɨɪɚ ɧɚɩɪɚɜɥɹɟɬɫɹ ɧɚɩɪɹɦɭɸ ɜ ɪɚɫɩɨɥɨɠɟɧɧɵɣ 

ɩɨɞ ɧɢɦ ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɢɣ ɤɨɚɝɭɥɹɬɨɪ. 

ȼ ɬɪɭɛɨɩɪɨɜɨɞɵ ɨɬɜɨɞɚ ɝɚɡɚ ɨɬ ɚɩɩɚɪɚɬɚ ɞɥɹ ɫɧɢɠɟɧɢɹ ɤɨɪɪɨɡɢɨɧɧɨɣ 

ɚɤɬɢɜɧɨɫɬɢ ɝɚɡɚ ɩɨɞɚɟɬɫɹ ɢɧɝɢɛɢɬɨɪ ɤɨɪɪɨɡɢɢ (ɝɚɡ). Ⱦɪɟɧɚɠ ɞɟɝɚɡɚɬɨɪɚ 

ɩɪɟɞɭɫɦɨɬɪɟɧ ɜ ɡɚɤɪɵɬɭɸ ɞɪɟɧɚɠɧɭɸ ɫɢɫɬɟɦɭ ɨɩɚɫɧɵɯ ɫɬɨɤɨɜ. 

ɇɚ ɚɩɩɚɪɚɬɟ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɜɟɧɬɢɥɹɰɢɨɧɧɵɣ ɩɚɬɪɭɛɨɤ ɫ 

ɨɝɧɟɩɪɟɝɪɚɞɢɬɟɥɟɦ ɞɥɹ ɩɪɨɞɭɜɤɢ ɩɪɢ ɩɨɞɝɨɬɨɜɤɟ ɤ ɪɟɦɨɧɬɭ, ɩɚɬɪɭɛɤɢ ɞɥɹ 

ɩɪɨɩɚɪɤɢ ɢ ɩɪɨɞɭɜɤɢ. Ɍɚɤɠɟ ɩɪɨɟɤɬɨɦ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɬɟɩɥɨɢɡɨɥɹɰɢɹ ɚɩɩɚɪɚɬɚ.  
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Ʉɨɧɬɪɨɥɶ ɢ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫɢɫɬɟɦɨɣ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ 

ɪɟɝɭɥɢɪɨɜɚɧɢɹ, ɪɟɝɭɥɢɪɭɸɳɢɦɢ ɢɥɢ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɦɢ ɤɥɚɩɚɧɚɦɢ ɞɥɹ 

ɫɥɟɞɭɸɳɢɯ ɩɚɪɚɦɟɬɪɨɜ ɞɟɝɚɡɚɬɨɪɚ ȾȽ-3: 

- ɭɪɨɜɧɹ ɠɢɞɤɨɫɬɢ ɜ ɞɟɝɚɡɚɬɨɪɟ ɩɨ LICALH, ɦɦ; 

- ɞɚɜɥɟɧɢɹ ɜ ɞɟɝɚɡɚɬɨɪɟ ɩɨ PICALH, Ɇɉɚ. 

- ɞɚɜɥɟɧɢɹ ɜ ɤɨɥɥɟɤɬɨɪɟ 1 ɫɬɭɩɟɧɢ ȽɄɋ ɇȾ ɩɨ PIC, Ɇɉɚ 

ɉɪɢ ɩɪɟɜɵɲɟɧɢɢ ɞɚɜɥɟɧɢɹ (0,7 Ɇɉɚ) ɜ ɞɟɝɚɡɚɬɨɪɟ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɥɢɧɢɹ 

ɫɛɪɨɫɚ ɝɚɡɚ ɢɡ ɞɟɝɚɡɚɬɨɪɚ ɧɚ ɮɚɤɟɥ ɇȾ ɱɟɪɟɡ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɣ ɤɥɚɩɚɧ ɢ 

ɨɝɪɚɧɢɱɢɬɟɥɶɧɭɸ ɲɚɣɛɭ. 

Ɍɟɦɩɟɪɚɬɭɪɚ ɜ ɞɟɝɚɡɚɬɨɪɟ ɤɨɧɬɪɨɥɢɪɭɟɬɫɹ (ɜ ɩɪɟɞɟɥɚɯ 45…80 °ɋ) ɩɨ 

ɩɪɢɛɨɪɭ ɌIALH. Ɋɚɫɯɨɞ ɨɬɯɨɞɹɳɟɝɨ ɝɚɡɚ ɨɬ ɞɟɝɚɡɚɬɨɪɚ ɤɨɧɬɪɨɥɢɪɭɟɬɫɹ (ɜ 

ɩɪɟɞɟɥɚɯ 1700…7000 ɧɦ3/ɱ) ɭɥɶɬɪɚɡɜɭɤɨɜɵɦ ɪɚɫɯɨɞɨɦɟɪɨɦ FIALH. 

ȼ ɫɥɭɱɚɹɯ ɞɨɫɬɢɠɟɧɢɹ ɜ ɞɟɝɚɡɚɬɨɪɟ ɩɪɟɞɟɥɶɧɨ ɜɵɫɨɤɨɝɨ ɢɥɢ ɩɪɟɞɟɥɶɧɨɝɨ 

ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ ɢɥɢ ɩɪɟɞɟɥɶɧɨ ɜɵɫɨɤɨɝɨ ɭɪɨɜɧɹ ɠɢɞɤɨɫɬɢ ɩɪɟɞɭɫɦɨɬɪɟɧɚ 

ɛɥɨɤɢɪɨɜɤɚ ɫɦɟɠɧɵɯ ɫɢɫɬɟɦ. 

ȼ ɡɨɧɟ ɫɤɢɞɚ ɭɫɬɚɧɨɜɥɟɧɵ ɞɚɬɱɢɤɢ ɡɚɝɚɡɨɜɚɧɧɨɫɬɢ QZT ɤɨɬɨɪɵɟ ɩɪɢ 

ɨɛɧɚɪɭɠɟɧɢɢ ɝɨɪɸɱɢɯ ɩɚɪɨɜ (ɦɟɬɚɧ) 20 % ɢɧɢɰɢɢɪɭɸɬ ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɭɸ 

ɫɢɝɧɚɥɢɡɚɰɢɸ, ɚ ɩɪɢ 50 % - ɚɜɚɪɢɣɧɭɸ ɫɢɝɧɚɥɢɡɚɰɢɸ. 

ɗɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɢɣ ɤɨɚɝɭɥɹɬɨɪ (ɞɚɥɟɟ – ɗɄȽ-3). ɉɨɫɥɟ ȾȽ-3 ɠɢɞɤɨɫɬɶ 

ɧɚɩɪɚɜɥɹɟɬɫɹ ɧɚɩɪɹɦɭɸ ɜ ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɢɣ ɤɨɚɝɭɥɹɬɨɪ ɞɥɹ ɨɤɨɧɱɚɬɟɥɶɧɨɝɨ 

ɨɛɟɡɜɨɠɢɜɚɧɢɹ ɧɟɮɬɢ. Ʉɨɚɝɭɥɹɬɨɪ ɢɦɟɟɬ ɨɛɴɟɦ 400 ɦ3 ɢ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ 

19 200 ɦ3/ɫɭɬ. 

ɗɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɢɣ ɤɨɚɝɭɥɹɬɨɪ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɩɨɞ ɞɟɝɚɡɚɬɨɪɨɦ ɧɚ ɨɞɧɨɦ 

ɫɤɢɞɟ ɢ ɫɨɟɞɢɧɟɧ ɫ ɧɢɦ ɝɚɡɨɭɪɚɜɧɢɬɟɥɶɧɨɣ ɥɢɧɢɟɣ. Ɋɭɱɧɚɹ ɚɪɦɚɬɭɪɚ ɧɚ 

ɝɚɡɨɭɪɚɜɧɢɬɟɥɶɧɨɣ ɥɢɧɢɢ ɩɨɫɬɨɹɧɧɨ ɨɬɤɪɵɬɚ ɢ ɡɚɛɥɨɤɢɪɨɜɚɧɚ ɜ ɨɬɤɪɵɬɨɦ 

ɩɨɥɨɠɟɧɢɢ. 

Ɍɨɜɚɪɧɚɹ ɧɟɮɬɶ ɨɬ ɷɥɟɤɬɪɨɤɨɚɝɭɥɹɬɨɪɚ ɧɚɩɪɚɜɥɹɟɬɫɹ ɧɚ ɩɪɢɟɦ ɧɚɫɨɫɨɜ 

ɩɟɪɟɤɚɱɤɢ ɬɨɜɚɪɧɨɣ ɧɟɮɬɢ ɇɇ-3. ɉɥɚɫɬɨɜɚɹ ɜɨɞɚ ɧɚɩɪɚɜɥɹɟɬɫɹ ɧɚ ɩɪɢɟɦ ɜɨɞɹɧɵɯ 

ɧɚɫɨɫɨɜ 3-ɣ ɫɬɭɩɟɧɢ ɇȼ-3. ȼɵɞɟɥɟɧɢɟ ɝɚɡɚ ɜ ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɢɯ ɤɨɚɝɭɥɹɬɨɪɚɯ 

ɧɟ ɧɚɛɥɸɞɚɟɬɫɹ. 
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ȼ ɩɨɬɨɤ ɠɢɞɤɨɫɬɢ ɨɬ ɞɟɝɚɡɚɬɨɪɚ ȾȽ-3 ɤ ɗɄȽ-3 ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ 

ɩɪɟɞɭɫɦɨɬɪɟɧ ɜɜɨɞ ɞɟɷɦɭɥɶɝɚɬɨɪɚ. Ⱦɪɟɧɚɠ ɤɨɚɝɭɥɹɬɨɪɚ ɩɪɟɞɭɫɦɨɬɪɟɧ ɜ 

ɡɚɤɪɵɬɭɸ ɞɪɟɧɚɠɧɭɸ ɫɢɫɬɟɦɭ ɨɩɚɫɧɵɯ ɫɬɨɤɨɜ. 

ɇɚ ɚɩɩɚɪɚɬɟ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɜɟɧɬɢɥɹɰɢɨɧɧɵɣ ɩɚɬɪɭɛɨɤ ɫ 

ɨɝɧɟɩɪɟɝɪɚɞɢɬɟɥɟɦ ɞɥɹ ɩɪɨɞɭɜɤɢ ɩɪɢ ɩɨɞɝɨɬɨɜɤɟ ɤ ɪɟɦɨɧɬɭ, ɩɚɬɪɭɛɤɢ ɞɥɹ 

ɩɪɨɩɚɪɤɢ ɢ ɩɪɨɞɭɜɤɢ. Ɍɚɤɠɟ ɩɪɨɟɤɬɨɦ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɬɟɩɥɨɢɡɨɥɹɰɢɹ ɚɩɩɚɪɚɬɨɜ. 

Ʉɨɧɬɪɨɥɶ ɢ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɭɪɨɜɧɹ ɪɚɡɞɟɥɚ ɮɚɡ ɧɟɮɬɶ/ɜɨɞɚ ɜ ɤɨɚɝɭɥɹɬɨɪɟ 

ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫɢɫɬɟɦɨɣ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɢ ɩɨɞɞɟɪɠɢɜɚɟɬɫɹ ɜ 

ɩɪɟɞɟɥɚɯ 800…1700 ɦɦ ɪɟɝɭɥɢɪɭɸɳɢɦ ɤɥɚɩɚɧɨɦ. 

ɉɪɟɞɭɫɦɨɬɪɟɧɚ ɡɚɳɢɬɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɨɬ ɩɨɹɜɥɟɧɢɹ «ɝɚɡɨɜɨɣ 

ɩɨɞɭɲɤɢ». ɉɪɢ ɫɧɢɠɟɧɢɢ ɭɪɨɜɧɹ ɠɢɞɤɨɫɬɢ (ɝɚɡ/ɧɟɮɬɶ) ɜ ɤɨɚɝɭɥɹɬɨɪɟ ɞɨ 4945 ɦɦ 

ɫɪɚɛɚɬɵɜɚɟɬ ɛɥɨɤɢɪɨɜɤɚ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ. 

Ʉɨɧɬɪɨɥɶ ɞɚɜɥɟɧɢɹ ɢ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɤɨɚɝɭɥɹɬɨɪɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 

ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɩɨ ɩɪɢɛɨɪɚɦ PIALH ɢ TIALH. ɉɪɢ ɩɪɟɜɵɲɟɧɢɢ ɞɚɜɥɟɧɢɹ (0,7 

Ɇɉɚ) ɜ ɤɨɚɝɭɥɹɬɨɪɟ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɥɢɧɢɹ ɫɛɪɨɫɚ ɝɚɡɚ ɢɡ ɗɄȽ-3 ɜ ɤɨɥɥɟɤɬɨɪ 

ɮɚɤɟɥɚ ɇȾ ɱɟɪɟɡ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɣ ɤɥɚɩɚɧ. 

Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɡɚɳɢɬɵ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɩɪɢ ɚɜɚɪɢɣɧɵɯ 

ɫɢɬɭɚɰɢɹɯ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɭɫɬɚɧɨɜɤɚ ɧɚ ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɨɦ ɤɨɚɝɭɥɹɬɨɪɟ 

ɚɜɚɪɢɣɧɵɯ ɤɥɚɩɚɧɨɜ-ɨɬɫɟɤɚɬɟɥɟɣ ɧɚ ɥɢɧɢɢ ɜɵɯɨɞɚ ɧɟɮɬɢ ɧɚ ɩɪɢɟɦ ɧɚɫɨɫɨɜ ɧɚ 

ɜɵɯɨɞɟ ɩɥɚɫɬɨɜɨɣ ɜɨɞɵ ɧɚ ɩɪɢɟɦ ɧɚɫɨɫɨɜ ɇȼ-3. 

 

1.1.4 ɇɚɫɨɫ ɩɟɪɟɤɚɱɤɢ ɬɨɜɚɪɧɨɣ ɧɟɮɬɢ 

 

ɇɚɫɨɫ ɩɟɪɟɤɚɱɤɢ ɬɨɜɚɪɧɨɣ ɧɟɮɬɢ 3-ɣ ɫɬɭɩɟɧɢ (ɞɚɥɟɟ – ɇɇ-3). Ɉɬ ɗɄȽ-3 

ɩɨɞɝɨɬɨɜɥɟɧɧɚɹ ɧɟɮɬɶ ɧɚɩɪɚɜɥɹɟɬɫɹ ɧɚ ɩɪɢɟɦ ɧɚɫɨɫ ɇɇ-3. ɇɚ ɤɚɠɞɨɣ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɥɢɧɢɢ ɩɪɟɞɭɫɦɨɬɪɟɧ 1 ɪɚɛɨɱɢɣ ɢ 1 ɪɟɡɟɪɜɧɵɣ ɧɚɫɨɫɵ ɫ 

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ 900 ɦ3/ɱ ɢ ɧɚɩɨɪɨɦ 60 ɦ ɫɬ. ɠ. 

ɇɟɮɬɶ ɨɬ ɧɚɫɨɫɨɜ ɫ ɞɚɜɥɟɧɢɟɦ 0,54…0,85 Ɇɉɚ ɧɚɩɪɚɜɥɹɟɬɫɹ ɱɟɪɟɡ 

ɬɟɩɥɨɨɛɦɟɧɧɢɤɢ ɧɟɮɬɶ/ɧɟɮɬɶ ɜ ɨɞɢɧ ɢɡ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɪɟɡɟɪɜɭɚɪɨɜ ɧɟɮɬɢ. 
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ȼ ɩɨɬɨɤ ɧɟɮɬɢ ɧɚ ɜɵɤɢɞɟ ɧɚɫɨɫɚ ɇɇ-3 ɤ ɬɟɩɥɨɨɛɦɟɧɧɢɤɭ ɧɟɮɬɶ-ɧɟɮɬɶ 

ɩɪɟɞɭɫɦɨɬɪɟɧ ɜɜɨɞ ɢɧɝɢɛɢɬɨɪɚ ɤɨɪɪɨɡɢɢ (ɧɟɮɬɶ). 

Ⱦɪɟɧɚɠ ɬɪɭɛɨɩɪɨɜɨɞɧɨɣ ɨɛɜɹɡɤɢ ɧɚɫɨɫɨɜ ɩɪɟɞɭɫɦɨɬɪɟɧ ɜ ɡɚɤɪɵɬɭɸ 

ɞɪɟɧɚɠɧɭɸ ɫɢɫɬɟɦɭ ɨɩɚɫɧɵɯ ɫɬɨɤɨɜ. Ⱦɪɟɧɚɠ ɫ ɩɨɞɞɨɧɨɜ ɧɚɫɨɫɨɜ ɜɵɩɨɥɧɟɧ ɜ 

ɨɬɤɪɵɬɭɸ ɫɢɫɬɟɦɭ ɨɩɚɫɧɵɯ ɫɬɨɤɨɜ. 

Ʉɨɧɬɪɨɥɶ ɩɨ ɩɪɢɛɨɪɚɦ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɞɥɹ ɫɥɟɞɭɸɳɢɯ ɩɚɪɚɦɟɬɪɨɜ ɧɚɫɨɫɚ: 

- ɩɟɪɟɩɚɞɚ ɞɚɜɥɟɧɢɹ ɧɚ ɮɢɥɶɬɪɟ ɩɨ PDIAH, Ɇɉɚ 

- ɞɚɜɥɟɧɢɹ ɧɚ ɩɪɢɟɦɟ ɢ ɩɨɞɚɱɟ ɩɨ PIALH, Ɇɉɚ 

- ɞɚɜɥɟɧɢɹ ɧɟɮɬɢ ɜ ɬɪɭɛɨɩɪɨɜɨɞɟ ɤ ɬɟɩɥɨɨɛɦɟɧɧɢɤɚɦ ɧɟɮɬɶ/ɧɟɮɬɶ 

Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɪɚɜɧɨɦɟɪɧɨɣ ɡɚɝɪɭɡɤɢ ɧɚɫɨɫɚ ɇɇ-3 ɩɪɢ ɫɨɜɦɟɫɬɧɨɣ 

ɪɚɛɨɬɟ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɪɚɫɯɨɞɚ ɧɚ ɤɚɠɞɨɦ ɜɵɤɢɞɧɨɦ 

ɬɪɭɛɨɩɪɨɜɨɞɟ ɫ ɩɨɦɨɳɶɸ ɭɥɶɬɪɚɡɜɭɤɨɜɵɯ ɪɚɫɯɨɞɨɦɟɪɨɜ ɢ ɪɟɝɭɥɢɪɭɸɳɢɯ 

ɤɥɚɩɚɧɨɜ, ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɧɚ ɜɵɤɢɞɧɵɯ ɥɢɧɢɹɯ ɧɚɫɨɫɨɜ. ɉɪɢ ɨɬɤɥɨɧɟɧɢɢ ɪɚɫɯɨɞɚ 

ɧɟɮɬɢ ɨɬ ɡɧɚɱɟɧɢɣ 300…1030 ɦ3/ɱ ɫɪɚɛɚɬɵɜɚɟɬ ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɚ ɫɢɝɧɚɥɢɡɚɰɢɹ. 

ɇɚɫɨɫɵ ɨɫɧɚɳɟɧɵ ɫɢɫɬɟɦɨɣ ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ ɜɤɥɸɱɟɧɢɟ ɪɟɡɟɪɜɚ (ɞɚɥɟɟ – 

ȺȼɊ) ɦɟɠɞɭ ɩɨɡɢɰɢɹɦɢ Ⱥ ɢ ȼ. Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɜɨɡɦɨɠɧɨɫɬɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ 

ɜɜɟɞɟɧɢɹ ɜ ɪɚɛɨɬɭ ɧɚɫɨɫɚ, ɧɚɯɨɞɹɳɟɝɨɫɹ ɜ ɝɨɪɹɱɟɦ ɪɟɡɟɪɜɟ, ɭɫɬɚɧɨɜɥɟɧɵ 

ɷɥɟɤɬɪɨɩɪɢɜɨɞɧɵɟ ɡɚɞɜɢɠɤɢ ɧɚ ɜɵɤɢɞɟ ɧɚɫɨɫɧɵɯ ɚɝɪɟɝɚɬɨɜ. ȼɵɯɨɞɧɵɟ ɡɚɞɜɢɠɤɢ 

ɢ ɨɛɪɚɬɧɵɟ ɤɥɚɩɚɧɵ ɧɚɫɨɫɨɜ ɨɫɧɚɳɟɧɵ ɛɚɣɩɚɫɧɵɦɢ ɥɢɧɢɹɦɢ ɦɟɧɶɲɟɝɨ 

ɞɢɚɦɟɬɪɚ ɞɥɹ ɩɨɞɞɟɪɠɚɧɢɹ ɧɚɫɨɫɚ ɧɚɯɨɞɹɳɟɝɨɫɹ ɜ ɪɟɡɟɪɜɟ ɜ ɩɪɨɝɪɟɬɨɦ 

ɫɨɫɬɨɹɧɢɢ. ɉɨɫɥɟ ɜɜɨɞɚ ɜ ɪɚɛɨɬɭ ɪɟɡɟɪɜɧɨɝɨ ɧɚɫɨɫɚ ɚɪɦɚɬɭɪɚ ɧɚ ɷɬɢɯ ɛɚɣɩɚɫɧɵɯ 

ɥɢɧɢɹɯ ɡɚɤɪɵɜɚɟɬɫɹ. 

Ɋɚɡɪɟɲɟɧɢɟ ɧɚ ɩɭɫɤ ɧɚɫɨɫɚ ɜɵɞɚɟɬɫɹ ɩɪɢ ɭɫɥɨɜɢɢ ɜɵɩɨɥɧɟɧɢɹ ɜɫɟɯ 

ɜɵɲɟɭɤɚɡɚɧɧɵɯ ɩɭɫɤɨɜɵɯ ɭɫɥɨɜɢɣ, ɚ ɬɚɤɠɟ ɩɪɢ ɭɫɥɨɜɢɢ ɧɚɥɢɱɢɹ ɞɚɜɥɟɧɢɹ ɧɚ 

ɩɪɢɟɦɟ ɧɚɫɨɫɚ ɜɵɲɟ ɦɢɧɢɦɚɥɶɧɨɝɨ, ɨɬɤɪɵɬɢɹ ɡɚɞɜɢɠɤɢ ɧɚ ɩɪɢɟɦɟ ɢ ɡɚɤɪɵɬɢɹ 

ɡɚɞɜɢɠɤɢ ɧɚ ɩɨɞɚɱɟ ɧɚɫɨɫɚ.  

ɉɪɢ ɩɭɫɤɟ ɧɚɫɨɫɚ ɢ ɧɚɛɨɪɟ ɪɚɛɨɱɟɝɨ ɞɚɜɥɟɧɢɹ ɧɚ ɩɨɞɚɱɟ (ɱɟɪɟɡ 30 ɫɟɤ. 

ɩɨɫɥɟ ɟɝɨ ɩɭɫɤɚ), ɩɪɨɢɡɜɨɞɢɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ ɨɬɤɪɵɬɢɟ ɡɚɞɜɢɠɤɢ. 

ɇɚɫɨɫ ɦɨɠɟɬ ɛɵɬɶ ɨɬɤɥɸɱɟɧ ɩɨ ɤɨɦɚɧɞɟ ɫ ȺɊɆ ɨɩɟɪɚɬɨɪɚ ɢɥɢ ɤɧɨɩɤɨɣ 

«ɋɬɨɩ» ɩɨ ɦɟɫɬɭ, ɚ ɬɚɤɠɟ ɤɧɨɩɤɨɣ «Ⱥɜɚɪɢɣɧɵɣ ɫɬɨɩ» ɩɨ ɦɟɫɬɭ ɢɥɢ ɜ ɩɨɞɫɬɚɧɰɢɢ. 
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ɉɪɢ ɨɬɤɥɸɱɟɧɢɢ ɧɚɫɨɫɚ (ɩɨ ɤɨɦɚɧɞɟ «ɋɬɨɩ» ɨɩɟɪɚɬɨɪɨɦ ɢɥɢ ɩɪɢ ɫɪɚɛɚɬɵɜɚɧɢɢ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɢ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɡɚɳɢɬ) ɨɬɤɥɸɱɚɟɬɫɹ ɩɪɢɜɨɞɧɨɣ ɞɜɢɝɚɬɟɥɶ 

ɧɚɫɨɫɚ ɢ ɡɚɤɪɵɜɚɸɬɫɹ ɡɚɞɜɢɠɤɢ ɧɚ ɜɵɯɨɞɟ ɢ ɜɯɨɞɟ. 

 

1.2 ɇɚɫɨɫɧɵɟ ɚɝɪɟɝɚɬɵ, ɩɪɢɦɟɧяɟɦɵɟ ɜ ɩɪɨɰɟɫɫɟ ɩɨɞɝɨɬɨɜɤɢ ɧɟɮɬɢ 

 

ȼɨ ɜɪɟɦɹ ɩɨɞɝɨɬɨɜɤɢ ɧɟɮɬɢ ɧɚ ɜɫɟɯ ɬɪɟɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɥɢɧɢɹɯ (ɜ 

ɦɨɞɭɥɹɯ X-9001, X-9002, X-9003) ɢɫɩɨɥɶɡɭɸɬ ɫɥɟɞɭɸɳɟɟ ɧɚɫɨɫɵ: 

- ɜɨɞɹɧɵɟ ɧɚɫɨɫɵ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ 1ɐɇɋɝ 60-165 (ɇȼ-2); 

- ɜɨɞɹɧɵɟ ɧɚɫɨɫɵ ɬɪɟɬɶɟɣ ɫɬɭɩɟɧɢ 1ɐɇɋɝ 60-198 (ɇȼ-3); 

- ɧɚɫɨɫɵ ɩɟɪɟɤɚɱɤɢ ɬɨɜɚɪɧɨɣ ɧɟɮɬɢ 12ɇȾɫ-ɇɦ (ɇɇ-3). 

ɇɚ ɤɚɠɞɨɣ ɥɢɧɢɢ ɭɫɬɚɧɨɜɥɟɧɨ ɩɨ ɞɜɚ ɧɚɫɨɫɚ, ɫɨɟɞɢɧɟɧɧɵɯ ɩɚɪɚɥɥɟɥɶɧɨ. 

Ɉɞɢɧ ɢɡ ɧɢɯ ɧɚɯɨɞɢɬɫɹ ɜ ɪɟɡɟɪɜɟ. 

ȼɨɞɚ ɢɡ ɧɚɫɨɫɨɜ ɇȼ-2 ɢ ɇȼ-3 ɧɚɩɪɚɜɥɹɟɬɫɹ ɧɚ ɦɨɞɭɥɶ ɩɨɞɝɨɬɨɜɤɢ 

ɩɥɚɫɬɨɜɨɣ ɜɨɞɵ. ɉɟɪɜɵɣ ɫ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ 54,1 ɦ3/ɱ ɢ ɧɚɩɨɪɨɦ 160,3 ɦ ɫɬ. 

ɠ ɩɨɫɥɟ ɫɟɩɚɪɚɰɢɢ 2-ɣ ɫɬɭɩɟɧɢ, ɜɬɨɪɨɣ ɫ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ 46,7 ɦ3/ɱ ɢ 

ɧɚɩɨɪɨɦ 209,6 ɦ ɫɬ. ɠ ɩɨɫɥɟ ɫɟɩɚɪɚɰɢɢ 3-ɣ ɫɬɭɩɟɧɢ. 

ɉɨɞɝɨɬɨɜɥɟɧɧɚɹ ɧɟɮɬɶ ɢɡ ɤɨɚɝɭɥɹɬɨɪɨɜ ɗɄȽ-3 ɱɟɪɟɡ ɬɟɩɥɨɨɛɦɟɧɧɢɤɢ 

ɧɟɮɬɶ/ɧɟɮɬɶ Ɍ-1 ɩɨɫɬɭɩɚɟɬ ɜ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɪɟɡɟɪɜɭɚɪɵ ɨɛɴɟɦɨɦ 20 000 ɦ3. ɂɡ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɪɟɡɟɪɜɭɚɪɨɜ ɤɨɧɞɢɰɢɨɧɧɚɹ ɧɟɮɬɶ 

ɇɚɫɨɫ ɇɇ-3 ɩɨɞɚɱɟɣ 900 ɦ3/ɱ ɢ ɧɚɩɨɪɨɦ 60 ɦ ɩɪɢɧɢɦɚɟɬ ɩɨɞɝɨɬɨɜɥɟɧɧɭɸ 

ɧɟɮɬɶ ɢɡ ɗɄȽ-1 ɢ ɧɚɩɪɚɜɥɹɟɬ ɟɟ ɜ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɪɟɡɟɪɜɭɚɪɵ. 

ȼ ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɫɟ ɧɚɫɨɫɵ ɤɨɧɬɪɨɥɢɪɭɸɬɫɹ ɭɫɬɚɧɨɜɥɟɧɧɵɦɢ ɧɚ 

ɧɢɯ ɞɚɬɱɢɤɚɦɢ, ɚ ɢɯ ɬɟɯɧɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ ɪɟɝɭɥɢɪɭɸɬɫɹ ɤɥɚɩɚɧɚɦɢ. 

Ɋɚɫɫɦɨɬɪɢɦ ɨɫɧɨɜɧɵɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɧɚɫɨɫɚ 12ɇȾɫ-ɇɦ, 

ɩɟɪɟɤɚɱɢɜɚɸɳɟɝɨ ɩɨɞɝɨɬɨɜɥɟɧɧɭɸ ɧɟɮɬɶ, ɟɝɨ ɭɫɬɪɨɣɫɬɜɨ ɢ ɩɪɢɧɰɢɩ ɞɟɣɫɬɜɢɹ, ɚ 

ɬɚɤɠɟ ɤɨɧɬɪɨɥɢɪɭɟɦɵ ɩɚɪɚɦɟɬɪɵ ɢ ɢɯ ɭɫɬɚɜɤɢ. 
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1.2.1 ɇɚɡɧɚɱɟɧɢɟ ɢ ɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɚɝɪɟɝɚɬɚ 

 

Ⱥɝɪɟɝɚɬ 12ɇȾɫ-ɇɦ-ɬɬ-ȿ-ɚ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɧɟɮɬɟɩɟɪɟɪɚɛɨɬɤɟ ɞɥɹ ɩɟɪɟɤɚɱɤɢ 

ɫɥɟɞɭɸɳɢɯ ɫɪɟɞ: ɧɟɮɬɢ, ɛɟɧɡɢɧɚ, ɤɟɪɨɫɢɧɚ, ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ, ɜɨɞɵ ɫ 

ɧɟɮɬɟɩɪɨɞɭɤɬɚɦɢ, ɯɢɦɢɱɟɫɤɢ ɚɤɬɢɜɧɵɟ ɫɪɟɞɵ ɢ ɞɪ. Ⱦɨɩɭɫɬɢɦɵɟ ɫɜɨɣɫɬɜɚ 

ɩɟɪɟɤɚɱɢɜɚɟɦɨɣ ɠɢɞɤɨɫɬɢ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 1.2. 

 

Ɍɚɛɥɢɰɚ 1.2 – ɋɜɨɣɫɬɜɚ ɩɟɪɟɤɚɱɢɜɚɟɦɨɣ ɫɪɟɞɵ 

Ⱦɨɩɭɫɬɢɦɵɣ ɩɚɪɚɦɟɬɪ Ɂɧɚɱɟɧɢɟ 

ȼɨɞɨɪɨɞɧɵɣ ɩɨɤɚɡɚɬɟɥɶ, pH 7,0…9,5 

ȼɹɡɤɨɫɬɶ, ɦ2/ɫ (ɫCɬ) < 10-4 (100) 

ɉɥɨɬɧɨɫɬɶ, ɤɝ/ɦ3 760…1000 

Ɉɛɳɚɹ ɦɢɧɟɪɚɥɢɡɚɰɢɸ, ɝ/ɥ < 20 

ɋɨɞɟɪɠɚɧɢɟ ɯɥɨɪɢɞɨɜ, ɝ/ɥ < 10 

ɋɨɞɟɪɠɚɧɢɟ ɠɟɥɟɡɚ, ɝ/ɥ < 10 

Ɇɚɫɫɨɜɚɹ ɞɨɥɹ ɦɟɯɚɧɢɱɟɫɤɢɯ ɩɪɢɦɟɫɟɣ, ɦɝ/ɥ < 20 

Ɋɚɡɦɟɪ ɦɟɯɚɧɢɱɟɫɤɢɯ ɩɪɢɦɟɫɟɣ ɧɟ ɛɨɥɟɟ < 0,2 

Ɍɟɦɩɟɪɚɬɭɪɚ ɩɟɪɟɤɚɱɢɜɚɟɦɨɣ ɫɪɟɞɵ, °C -40…85 °C 

Ɍɟɦɩɟɪɚɬɭɪɚ ɜɫɩɵɲɤɢ, °C < 61 

 

ɗɥɟɤɬɪɨɧɚɫɨɫɧɵɣ ɚɝɪɟɝɚɬ ɫɨɫɬɨɢɬ ɫɥɟɞɭɸɳɢɯ ɨɫɧɨɜɧɵɯ ɦɟɯɚɧɢɡɦɨɜ: 

- ɧɚɫɨɫ ɰɟɧɬɪɨɛɟɠɧɵɣ ɞɜɭɫɬɨɪɨɧɧɟɝɨ ɜɯɨɞɚ 12ɇȾɫ-ɇɦ-ɬɬ-ȿ-ɚ; 

- ɞɜɢɝɚɬɟɥɶ BAO2-450-250-4Ⱦɍ2; 

- ɫɢɫɬɟɦɚ ɨɯɥɚɠɞɟɧɢɹ ɬɨɪɰɟɜɵɯ ɭɩɥɨɬɧɟɧɢɣ (ɩɪɚɜɚɹ ɢ ɥɟɜɚɹ); 

- ɫɢɫɬɟɦɵ ɜɵɩɭɫɤɚ ɜɨɡɞɭɯɚ; 

- ɫɢɫɬɟɦɚ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ (ɳɢɬ ɭɩɪɚɜɥɟɧɢɹ, ɞɚɬɱɢɤɢ). 

 
Ɋɢɫɭɧɨɤ 1.4 – ɇɚɫɨɫ 12ɇȾɫ-ɇɦ 
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ɇɚɫɨɫɵ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨ ɜɡɪɵɜɨɨɩɚɫɧɵɯ ɢ 

ɩɨɠɚɪɨɨɩɚɫɧɵɯ ɩɨɦɟɳɟɧɢɹɯ, ɱɬɨ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɬɪɟɛɨɜɚɧɢɹɦ ȽɈɋɌ Ɋ 51330.11-

99. Ɍɚɤɠɟ ɬɟɦɩɟɪɚɬɭɪɚ ɨɤɪɭɠɚɸɳɟɝɨ ɜɨɡɞɭɯɚ ɞɨɥɠɧɚ ɛɵɬɶ ɜ ɩɪɟɞɟɥɚɯ – 45…+40 

°ɋ. Ⱦɜɢɝɚɬɟɥɶ ɹɜɥɹɟɬɫɹ ɩɪɢɜɨɞɨɦ ɧɚɫɨɫɚ, ɤɨɬɨɪɵɣ ɩɪɟɨɛɪɚɡɭɟɬ ɫɜɨɸ 

ɦɟɯɚɧɢɱɟɫɤɭɸ ɷɧɟɪɝɢɸ ɜ ɝɢɞɪɚɜɥɢɱɟɫɤɭɸ ɷɧɟɪɝɢɸ ɠɢɞɤɨɫɬɢ. 

ɍɫɥɨɜɧɵɟ ɨɛɨɡɧɚɱɟɧɢɹ ɚɝɪɟɝɚɬɚ ɪɚɫɲɢɮɪɨɜɚɧɵ ɜ ɬɚɛɥɢɰɟ 1.3. 

 

Ɍɚɛɥɢɰɚ 1.3 – Ɋɚɫɲɢɮɪɨɜɤɚ ɭɫɥɨɜɧɵɯ ɨɛɨɡɧɚɱɟɧɢɣ ɧɚɫɨɫɧɨɝɨ ɚɝɪɟɝɚɬɚ 

ɇɚɫɨɫ 12ɇȾɫ-ɇɦ-ɬɬ-ȿ-ɚ Ⱦɜɢɝɚɬɟɥɶ BAO2-450-250-4Ⱦɍ2 
ɨɛɨɡɧɚɱɟɧɢɟ ɪɚɫɲɢɮɪɨɜɤɚ ɨɛɨɡɧɚɱɟɧɢɟ ɪɚɫɲɢɮɪɨɜɤɚ 

12 
1/25 ɞɢɚɦɟɬɪɚ ɧɚɩɨɪɧɨɝɨ 
ɩɚɬɪɭɛɤɚ, ɦɦ 

ȼȺɈ 
ɜɡɪɵɜɨɡɚɳɢɳɟɧɧɵɣ 
ɚɫɢɧɯɪɨɧɧɵɣ ɨɛɞɭɜɚɟɦɵɣ 

ɇȾɫ 
ɧɚɫɨɫ ɞɜɭɫɬɨɪɨɧɧɟɝɨ ɜɯɨɞɚ, 
ɫɪɟɞɧɟɧɚɩɨɪɧɵɣ 

2 ɜɬɨɪɚɹ ɫɟɪɢɹ 

ɇɦ ɧɟɮɬɹɧɨɣ ɦɚɝɢɫɬɪɚɥɶɧɵɣ 450 
ɜɵɫɨɬɚ ɨɫɢ ɜɪɚɳɟɧɢɟ 
ɞɜɢɝɚɬɟɥɹ, ɦɦ 

ɬɬ 
ɞɜɨɣɧɨɟ ɬɨɪɰɨɜɨɟ 
ɭɩɥɨɬɧɟɧɢɟ: ɬɚɧɞɟɦ 

250 ɦɨɳɧɨɫɬɶ, ɤȼɬ 

ȿ 
ɤɨɪɩɭɫɧɵɟ ɞɟɬɚɥɢ ɢɡ 
ɭɝɥɟɪɨɞɢɫɬɨɣ ɫɬɚɥɢ 

4 ɱɢɫɥɨ ɩɨɥɸɫɨɜ 

ɚ 
ɩɟɪɜɚɹ ɨɛɬɨɱɤɚ 
ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ 

Ⱦ 
ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ 
10 000 ȼ 

– – ɍ2 
ɭɦɟɪɟɧɧɵɣ ɤɥɢɦɚɬ, 
ɤɚɬɟɝɨɪɢɹ ɪɚɡɦɟɳɟɧɢɹ 2 

 

Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɧɟɨɛɯɨɞɢɦɵɯ ɩɚɪɚɦɟɬɪɨɜ ɢ ɬɪɟɛɨɜɚɧɢɣ ɩɪɟɞɭɫɦɨɬɪɟɧɵ 

ɩɟɪɜɚɹ (ɚ) ɢ ɜɬɨɪɚɹ (ɛ) ɨɛɬɨɱɤɢ ɪɚɛɨɱɢɯ ɤɨɥɟɫ ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɧɚɫɨɫɨɜ ɩɪɢ 

ɩɨɧɢɠɟɧɧɨɣ ɱɚɫɬɨɬɟ ɜɪɚɳɟɧɢɹ.  
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ɗɤɫɩɥɭɚɬɚɰɢɹ ɚɝɪɟɝɚɬɚ ɡɚ ɩɪɟɞɟɥɚɦɢ ɞɨɩɭɫɬɢɦɨɣ ɪɚɛɨɱɟɣ ɡɨɧɵ (ɪɢɫɭɧɨɤ 

1.5) ɡɚɩɪɟɳɟɧɚ. 

 
Ɋɢɫɭɧɨɤ 1.5 – Ƚɪɚɮɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɚɝɪɟɝɚɬɚ 

 

ȼ ɬɚɛɥɢɰɚɯ 1.4 ɢ 1.5 ɩɪɢɜɟɞɟɧɵ ɡɧɚɱɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɚɝɪɟɝɚɬɚ ɩɪɢ 

ɧɨɦɢɧɚɥɶɧɨɦ ɪɟɠɢɦɟ ɪɚɛɨɬɵ. 

 

Ɍɚɛɥɢɰɚ 1.4 – Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɧɚɫɨɫɚ 

ɉɚɪɚɦɟɬɪ Ɂɧɚɱɟɧɢɟ 

ɉɨɞɚɱɚ Q, ɦ3/ɱ 300 900 1030 

ɇɚɩɨɪ H, ɦ 60 

ɑɚɫɬɨ ɜɪɚɳɟɧɢɟ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ n, ɨɛ/ɦɢɧ 1 450 

ɉɨɬɪɟɛɥɹɟɦɚɹ ɦɨɳɧɨɫɬɶ, ɤȼɬ - 198 216 

ɄɉȾ η, % 75 

Ⱦɚɜɥɟɧɢɟ ɧɚ ɜɯɨɞɟ ɜ ɧɚɫɨɫ, Ɇɉɚ < 0,3 

Ⱦɢɚɦɟɬɪ ɜɫɚɫɵɜɚɸɳɟɝɨ ɩɚɬɪɭɛɤɚ, ɦɦ 350 

Ⱦɢɚɦɟɬɪ ɧɚɩɨɪɧɨɝɨ ɩɚɬɪɭɛɤɚ, ɦɦ 300 

Ⱦɢɚɦɟɬɪ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ, ɦɦ 460 

Ʉɪɢɬɢɱɟɫɤɢɣ ɤɚɜɢɬɚɰɢɨɧɧɵɣ ɡɚɩɚɫ h, ɦ < 3,2 

ɍɬɟɱɤɚ ɱɟɪɟɡ ɬɨɪɰɟɜɨɟ ɭɩɥɨɬɧɟɧɢɟ q, ɥ/ɱ 0,003 

Ɍɢɩ ɭɩɥɨɬɧɟɧɢɹ ɜɚɥɚ ɞɜɨɣɧɨɣ ɬɨɪɰɟɜɨɟ, ɬɚɧɞɟɦ 
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Ɍɚɛɥɢɰɚ 1.5 – Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɞɜɢɝɚɬɟɥɹ 

ɉɚɪɚɦɟɬɪ Ɂɧɚɱɟɧɢɟ 

Ɇɨɳɧɨɫɬɶ, ɤȼɬ 250 

ɇɚɩɪɹɠɟɧɢɟ, ȼ 10 000 

ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ (ɫɢɧɯɪɨɧɧɚɹ), ɨɛ/ɦɢɧ 1 500 

ɄɉȾ, % 94,6 

ɇɚɱɚɥɶɧɵɣ ɩɭɫɤɨɜɨɣ ɬɨɤ 8,0 

ɇɚɱɚɥɶɧɵɣ ɩɭɫɤɨɜɨɣ ɦɨɦɟɧɬ 1,47 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɦɨɦɟɧɬ 2,0 

Ɍɨɤ ɫɬɚɬɨɪɚ, Ⱥ 17,4 

ɑɚɫɬɨɬɚ ɬɪɟɯɮɚɡɧɨɝɨ ɬɨɤɚ, Ƚɰ 50 

ɋɨɟɞɢɧɟɧɢɟ ɮɚɡ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ «ɡɜɟɡɞɚ» 

 

Ɇɚɫɫɚ ɢ ɝɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ ɭɤɚɡɚɧɵ ɜ ɬɚɛɥɢɰɟ 1.6. Ⱦɨɩɭɫɤ ɧɚ ɦɚɫɫɭ +5 %. 

 

Ɍɚɛɥɢɰɚ 1.6 – Ɇɚɫɫɚ ɢ ɝɚɛɚɪɢɬɵ ɧɚɫɨɫɧɨɝɨ ɚɝɪɟɝɚɬɚ 

Ⱥɝɪɟɝɚɬ ɇɚɫɨɫ Ⱦɜɢɝɚɬɟɥɶ 

ɝɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ Ⱦ × ɒ × ȼ, ɦɦ 

3375 × 1900 × 2425 1225 × 1395 × 1015 1715 × - × 1040 

ɦɚɫɫɚ, ɤɝ 

5 500 1 200 2 380 

 

1.2.2 ȼɢɛɪɚɰɢɨɧɧɚя ɢ ɲɭɦɨɜɚя ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ 

 

ɉɨɜɵɲɟɧɧɵɣ ɭɪɨɜɟɧɶ ɲɭɦɚ ɢ ɜɢɛɪɚɰɢɢ, ɜɨɡɧɢɤɚɸɳɢɟ ɩɪɢ ɪɚɛɨɬɟ 

ɚɝɪɟɝɚɬɚ, ɯɚɪɚɤɬɟɪɢɡɭɸɬ ɧɟɧɨɪɦɚɥɶɧɭɸ ɪɚɛɨɬɭ ɚɝɪɟɝɚɬɚ. ȼ ɷɬɨɦ ɫɥɭɱɚɟ 

ɧɟɨɛɯɨɞɢɦɨ ɨɫɬɚɧɨɜɢɬɶ ɚɝɪɟɝɚɬ ɢ ɭɫɬɪɚɧɢɬɶ ɧɟɢɫɩɪɚɜɧɨɫɬɢ. 

Ɉɬ ɬɨɱɧɨɫɬɢ ɰɟɧɬɪɨɜɤɢ ɜ ɡɧɚɱɢɬɟɥɶɧɨɣ ɫɬɟɩɟɧɢ ɡɚɜɢɫɹɬ ɜɢɛɪɚɰɢɨɧɧɚɹ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɚɝɪɟɝɚɬɚ, ɧɚɞɟɠɧɨɫɬɶ ɢ ɞɨɥɝɨɜɟɱɧɨɫɬɶ ɩɨɞɲɢɩɧɢɤɨɜ, 

ɭɩɥɨɬɧɟɧɢɣ, ɫɨɟɞɢɧɢɬɟɥɶɧɨɣ ɦɭɮɬɵ ɢ ɚɝɪɟɝɚɬɚ ɜ ɰɟɥɨɦ. 

ȼɢɛɪɨɫɤɨɪɨɫɬɶ ɤɨɧɬɪɨɥɢɪɭɟɬɫɹ ɞɚɬɱɢɤɨɦ ɚɤɫɟɥɟɪɨɦɟɬɪɨɦ, ɤɨɬɨɪɵɟ 

ɧɚɯɨɞɢɬɫɹ ɜ 4-ɯ ɩɨɞɲɢɩɧɢɤɨɜɵɯ ɭɡɥɚɯ: ɜ ɩɨɞɲɢɩɧɢɤɨɜɵɯ ɨɩɨɪɚɯ ɧɚɫɨɫɚ ɢ 

ɞɜɢɝɚɬɟɥɹ ɫ ɨɛɨɢɯ ɫɬɨɪɨɧ. 
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Ⱦɥɹ ɚɝɪɟɝɚɬɚ ɷɥɟɤɬɪɨɧɚɫɨɫɧɨɝɨ 12ɇȾɫ-ɇɦ ɛɵɥɢ ɩɪɨɜɟɞɟɧɵ ɢɡɦɟɪɟɧɢɹ 

ɜɢɛɪɚɰɢɨɧɧɨɣ ɢ ɲɭɦɨɜɨɣ ɬɟɯɧɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ (ɞɚɥɟɟ – ȼɌɏ ɢ ɒɌɏ). 

ɂɡɦɟɪɟɧɢɹ ɩɪɨɜɨɞɢɥɢɫɶ ɩɪɢ ɧɨɦɢɧɚɥɶɧɨɣ ɩɨɞɚɱɟ 900 ɦ3/ɱ (±10 %) ɫ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɚɧɚɥɢɡɚɬɨɪɚ ɲɭɦɚ (ɩɨ ȽɈɋɌ Ɋ 51402-99) ɢ ɜɢɛɪɚɰɢɢ SVAN 947. 

ɂɡɦɟɪɹɟɦɵɦ ɩɚɪɚɦɟɬɪɨɦ ɜɢɛɪɚɰɢɢ ɹɜɥɹɟɬɫɹ ɫɪɟɞɧɟɤɜɚɞɪɚɬɢɱɟɫɤɨɟ 

ɡɧɚɱɟɧɢɟ ɜɢɛɪɨɫɤɨɪɨɫɬɢ ɜ ɩɨɞɲɢɩɧɢɤɨɜɨɦ ɭɡɥɟ ɜ ɞɢɚɩɚɡɨɧɟ ɱɚɫɬɨɬ 10-1000 Ƚɰ. 

ɂɡɦɟɪɟɧɢɟ ɜɢɛɪɚɰɢɢ ɜɵɩɨɥɧɹɟɬɫɹ ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨ ɨɩɨɪɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ. Ⱥ 

ɞɥɹ ɲɭɦɚ – ɭɪɨɜɟɧɶ ɡɜɭɤɚ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 1 ɦ ɨɬ ɚɝɪɟɝɚɬɚ. 

Ɍɨɱɤɢ ɡɚɦɟɪɚ ȼɌɏ ɢ ɒɌɏ ɩɪɨɞɟɦɨɧɫɬɪɢɪɨɜɚɧɵ ɧɚ ɪɢɫɭɧɤɟ 1.6, ɚ 

ɪɟɡɭɥɶɬɚɬɵ ɢɡɦɟɪɟɧɢɣ ɜ ɬɚɛɥɢɰɚɯ 1.7 ɢ 1.8. 

 
× - ɬɨɱɤɢ ɡɚɦɟɪɚ ɜɢɛɪɚɰɢɢ (1-12 ɧɚ ɩɨɞɲɢɩɧɢɤɨɜɵɯ ɭɡɥɚɯ 

○ - ɬɨɱɤɢ ɡɚɦɟɪɚ ɲɭɦɚ: (1-6 ɧɚ ɪɚɫɫɬɨɹɧɢɢ 1 ɦ ɨɬ ɤɨɧɬɭɪɚ ɚɝɪɟɝɚɬɚ) 
Ɋɢɫɭɧɨɤ 1.6 – ɋɯɟɦɚ ɬɨɱɟɤ ɡɚɦɟɪɚ 

 

ȼɌɏ ɚɝɪɟɝɚɬɚ – ɫɪɟɞɧɟɟ ɤɜɚɞɪɚɬɢɱɟɫɤɨɟ ɡɧɚɱɟɧɢɟ ɜɢɛɪɨɫɤɨɪɨɫɬɢ ɜ 

ɨɤɬɚɜɧɵɯ ɩɨɥɨɫɚɯ ɱɚɫɬɨɬ ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ 8 ɞɨ 63Ƚɰ ɜ ɦɟɫɬɚɯ ɤɪɟɩɥɟɧɢɹ ɚɝɪɟɝɚɬɚ 

ɤ ɮɭɧɞɚɦɟɧɬɭ – ɧɟ ɛɨɥɟɟ 2,0 ɦɦ/ɫ, ɱɬɨ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɬɪɟɛɨɜɚɧɢɹɦ Ɋɗ ɚɝɪɟɝɚɬɚ. 

 

Ɍɚɛɥɢɰɚ 1.7 – Ɋɟɡɭɥɶɬɚɬɵ ɢɡɦɟɪɟɧɢɣ ɜɢɛɪɚɰɢɢ ɩɪɢ ɧɨɦɢɧɚɥɶɧɨɦ ɪɟɠɢɦɟ 

Ɍɨɱɤɢ ɡɚɦɟɪɚ 

ɉɥɨɫɤɨɫɬɶ 

ɜɟɪɬɢɤɚɥɶɧɚɹ ɝɨɪɢɡɨɧɬɚɥɶɧɚɹ ɨɫɟɜɚɹ 

1 3 7 10 2 4 8 11 5 6 9 12 

Ɉɛɳɢɣ ɭɪɨɜɟɧɶ, 
ɦɦ/ɫ 

1,8 2,0 1,6 1,9 2,2 2,5 1,4 – 2,4 1,9 2,3 – 

  



 

27 

Ɋɟɡɭɥɶɬɚɬɵ ɢɫɩɵɬɚɧɢɹ ɩɨɤɚɡɚɥɢ, ɱɬɨ ɫɪɟɞɧɟɟ ɤɜɚɞɪɚɬɢɱɟɫɤɨɟ ɡɧɚɱɟɧɢɟ 

ɜɢɛɪɨɫɤɨɪɨɫɬɢ ɜ ɭɡɥɚɯ ɩɨɞɲɢɩɧɢɤɨɜɵɯ ɨɩɨɪ ɜ 12 ɬɨɱɤɚɯ ɡɚɦɟɪɚ: ɜ ɧɨɦɢɧɚɥɶɧɨɦ 

ɪɟɠɢɦɟ (±10 %) - ɧɟ ɩɪɟɜɵɲɚɟɬ 3,0 ɦɦ/ɫ, ɱɬɨ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɬɪɟɛɨɜɚɧɢɹɦ API 610, 

ɚ ɬɚɤɠɟ ɧɚ ɨɫɬɚɥɶɧɵɯ ɪɟɠɢɦɚɯ ɜ ɪɚɛɨɱɟɦ ɢɧɬɟɪɜɚɥɟ ɩɨɞɚɱ – ɧɟ ɛɨɥɟɟ 3,9 ɦɦ/ɫ. 

 

Ɍɚɛɥɢɰɚ 1.8 – Ɋɟɡɭɥɶɬɚɬɵ ɢɡɦɟɪɟɧɢɣ ɲɭɦɚ ɩɪɢ ɧɨɦɢɧɚɥɶɧɨɦ ɪɟɠɢɦɟ 

Ɍɨɱɤɚ ɡɚɦɟɪɚ 
ɋɪɟɞɧɟɝɟɨɦɟɬɪɢɱɟɫɤɚɹ ɱɚɫɬɨɬɚ, Ƚɰ ɍɪɨɜɟɧɶ ɡɜɭɤɚ, 

ɞȻȺ 31,5 63 125 250 500 1000 2000 4000 8000 

1 38,8 50,2 66,4 72,6 77,6 93,8 91,8 79,8 71,0 96,1 

2 38,4 52,5 69,8 76,3 77,7 99,6 97,8 81,7 70,2 101,9 

3 37,4 51,2 70,3 76,5 78,7 98,4 96,2 81,4 69,8 100,5 

4 38,2 53,6 68,4 76,2 77,8 90,9 89,0 77,1 66,6 93,3 

5 40,4 54,3 69,5 77,3 78,8 98,9 97,0 79,2 68,2 101,1 

6 40,4 52,2 68,3 75,7 79,2 99,9 97,7 79,6 68,9 102,0 

ɫɪɟɞɧɟɟ 38,9 52,3 68,8 75,8 78,3 96,9 94,9 79,8 69,1 100 

 

ɒɌɏ – ɫɪɟɞɧɢɣ ɭɪɨɜɟɧɶ ɡɜɭɤɚ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 1 ɦ ɨɬ ɤɨɧɬɭɪɚ ɚɝɪɟɝɚɬɚ ɜ 

ɧɨɦɢɧɚɥɶɧɨɦ ɪɟɠɢɦɟ ɞɨɥɠɟɧ ɪɨɜɧɹɬɶɫɹ ɫɪɟɞɧɟɦɭ ɭɪɨɜɧɸ ɡɜɭɤɚ ɞɜɢɝɚɬɟɥɹ ɫ 

ɩɪɢɛɚɜɤɨɣ 5 ɞȻȺ, ɱɬɨ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɬɪɟɛɨɜɚɧɢɹɦ Ɋɗ ɚɝɪɟɝɚɬɚ. 

ɉɪɟɞɭɩɪɟɞɢɬɟɥɶɧɚɹ ɫɢɝɧɚɥɢɡɚɰɢɹ ɜɵɩɨɥɧɹɟɬɫɹ ɩɪɢ ɩɨɜɵɲɟɧɧɨɣ ɜɢɛɪɚɰɢɢ 

ɧɚ ɧɚɫɨɫɟ ɢ ɞɜɢɝɚɬɟɥɟ ɛɨɥɟɟ 5,4 ɦɦ/ɫ. Ⱥɜɚɪɢɣɧɚɹ ɫɢɝɧɚɥɢɡɚɰɢɹ ɢ ɨɬɤɥɸɱɟɧɢɟ 

ɚɝɪɟɝɚɬɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɪɢ ɩɨɜɵɲɟɧɢɢ ɜɵɛɪɨɫɤɨɪɨɫɬɢ ɜɵɲɟ 7,1 ɦɦ/ɫ. 

 

1.2.3 ɍɫɬɪɨɣɫɬɜɨ ɢ ɩɪɢɧɰɢɩ ɪɚɛɨɬɵ 

 

Ⱥɝɪɟɝɚɬ ɷɥɟɤɬɪɨɧɚɫɨɫɧɵɣ ɭɫɬɚɧɨɜɥɟɧɧɵɣ ɧɚ ɨɛɳɟɣ ɮɭɧɞɚɦɟɧɬɧɨɣ ɪɚɦɟ 1 

ɫɨɫɬɨɢɬ ɢɡ ɧɚɫɨɫɚ 2, ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ 8, ɜɚɥɵ ɤɨɬɨɪɵɯ ɫɨɟɞɢɧɟɧɵ ɫ ɩɨɦɨɳɶɸ 

ɞɢɫɤɨɜɨɣ ɩɨɥɭɠɟɫɬɤɨɣ ɦɭɮɬɵ 7, ɡɚɤɪɵɬɨɣ ɨɝɪɚɠɞɟɧɢɟɦ 6 (ɪɢɫɭɧɨɤ 1.7). 

Ɍɚɤɠɟ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɫɢɫɬɟɦɚ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɤɨɧɬɪɨɥɹ ɩɚɪɚɦɟɬɪɨɜ ɢ 

ɭɩɪɚɜɥɟɧɢɹ (ɞɚɥɟɟ – ȺɋɍȾ), ɩɪɢɛɨɪɵ ɤɨɧɬɪɨɥɹ ɤɨɬɨɪɨɣ ɪɚɡɦɟɳɟɧɵ ɧɚ ɫɬɨɣɤɟ 

ɳɢɬɚ ɩɪɢɛɨɪɨɜ 11, ɚ ɞɚɬɱɢɤɢ – ɧɚ ɫɬɨɣɤɟ ɩɪɢɛɨɪɧɨɣ 9. 
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ȼ ɧɚɫɨɫɟ ɭɫɬɚɧɨɜɥɟɧɵ ɞɜɨɣɧɵɟ ɬɨɪɰɨɜɵɟ ɭɩɥɨɬɧɟɧɢɹ ɬɢɩɚ «ɬɚɧɞɟɦ», 

ɩɨɷɬɨɦɭ ɧɚɫɨɫ ɭɤɨɦɩɥɟɤɬɨɜɚɧ ɫɢɫɬɟɦɚɦɢ ɨɯɥɚɠɞɟɧɢɹ ɬɨɪɰɨɜɵɯ ɭɩɥɨɬɧɟɧɢɣ 14 

ɩɪɚɜɨɣ ɋɈ-3.10 ɢ ɥɟɜɨɣ ɋɈ-3.11. 

 
1 – ɪɚɦɚ; 2 – ɧɚɫɨɫ; 3,4,5 – ɤɨɦɩɥɟɤɬ ɦɨɧɬɚɠɧɵɣ; 6 – ɨɝɪɚɠɞɟɧɢɟ; 7 – ɫɨɟɞɢɧɢɬɟɥɶɧɚɹ ɦɭɮɬɚ; 

8 – ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ; 9 – ɫɬɨɣɤɚ ɩɪɢɛɨɪɧɚɹ; 10 – ɳɢɬ ɭɩɪɚɜɥɟɧɢɹ; 11 – ɫɬɨɣɤɚ ɳɢɬɚ; 
12, 13 – ɤɨɦɩɥɟɤɬ ɦɨɧɬɚɠɧɵɣ; 14 – ɫɢɫɬɟɦɚ ɨɯɥɚɠɞɟɧɢɹ; 

Ɋɢɫɭɧɨɤ 1.7 – ɋɛɨɪɨɱɧɵɣ ɱɟɪɬɟɠ ɚɝɪɟɝɚɬɚ 

 

Ɉɫɧɨɜɧɨɣ ɩɪɢɧɰɢɩ ɪɚɛɨɬɵ ɚɝɪɟɝɚɬɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɩɪɟɨɛɪɚɡɨɜɚɧɢɢ 

ɦɟɯɚɧɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɩɪɢɜɨɞɧɨɝɨ ɞɜɢɝɚɬɟɥɹ ɜ ɝɢɞɪɚɜɥɢɱɟɫɤɭɸ ɷɧɟɪɝɢɸ 

ɠɢɞɤɨɫɬɢ ɡɚ ɫɱɟɬ ɝɢɞɪɨɞɢɧɚɦɢɱɟɫɤɨɝɨ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɥɨɩɚɫɬɧɨɣ ɫɢɫɬɟɦɵ 

ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ, ɩɨɞɜɨɞɚ ɢ ɨɬɜɨɞɚ ɜ ɧɚɫɨɫɟ. ȼ ɤɚɱɟɫɬɜɟ ɩɪɢɜɨɞɧɨɝɨ ɞɜɢɝɚɬɟɥɹ 

ɩɪɢɦɟɧɟɧ ɚɫɢɧɯɪɨɧɧɵɣ ɬɪɟɯɮɚɡɧɵɣ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ (ɞɚɥɟɟ – ɗȾ). 

ɇɚɫɨɫ – ɰɟɧɬɪɨɛɟɠɧɵɣ ɞɜɭɯɫɬɨɪɨɧɧɟɝɨ ɜɯɨɞɚ, ɝɨɪɢɡɨɧɬɚɥɶɧɵɣ ɫ 

ɩɨɥɭɫɩɢɪɚɥɶɧɵɦ ɩɨɞɜɨɞɨɦ ɠɢɞɤɨɫɬɢ ɤ ɪɚɛɨɱɟɦɭ ɤɨɥɟɫɭ ɢ ɫɩɢɪɚɥɶɧɵɦ ɨɬɜɨɞɨɦ. 

Ȼɚɡɨɜɨɣ ɟɞɢɧɢɰɟɣ ɧɚɫɨɫɚ ɹɜɥɹɟɬɫɹ ɤɨɪɩɭɫ 8, ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɬɚɥɶɧɭɸ 

ɨɬɥɢɜɤɭ, ɢɦɟɸɳɚɹ ɪɚɡɴɟɦ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɥɨɫɤɨɫɬɢ, ɩɪɨɯɨɞɹɳɟɣ ɱɟɪɟɡ ɨɫɶ 

ɪɨɬɨɪɚ 1 (ɪɢɫ. 1.8). 

ȼ ɤɨɪɩɭɫɟ ɧɚɫɨɫɚ ɜɵɩɨɥɧɟɧɵ ɨɩɨɪɧɵɟ ɥɚɩɵ, ɩɪɢ ɩɨɦɨɳɢ ɤɨɬɨɪɵɯ ɧɚɫɨɫ 

ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɧɚ ɮɭɧɞɚɦɟɧɬɧɭɸ ɪɚɦɭ. Ʉɪɟɩɥɟɧɢɟ ɧɚɫɨɫɚ ɢ ɞɜɢɝɚɬɟɥɹ ɤ 

ɮɭɧɞɚɦɟɧɬɧɨɣ ɪɚɦɟ – ɠɟɫɬɤɨɟ, ɤɚɤ ɢ ɪɚɦɵ ɤ ɮɭɧɞɚɦɟɧɬɭ ɫɬɚɧɰɢɢ. 
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ɉɥɨɫɤɨɫɬɶ ɪɚɡɴɟɦɚ ɭɩɥɨɬɧɹɟɬɫɹ ɩɪɨɤɥɚɞɤɚɦɢ 23, 34. ɍɩɥɨɬɧɹɸɳɟɟ ɭɫɢɥɢɟ 

ɫɨɡɞɚɟɬɫɹ ɲɩɢɥɶɤɚɦɢ 24 ɢ ɝɚɣɤɚɦɢ 25, ɪɚɫɩɨɥɨɠɟɧɧɵɦɢ ɩɨ ɩɥɨɫɤɨɫɬɢ ɪɚɡɴɟɦɚ 

(ɪɢɫ. 1.8). 

 
1 – ɪɨɬɨɪ; 2, 10 – ɫɤɨɛɚ; 3, 19, 37, 42 – ɛɨɥɬ; 4, 30 – ɜɢɧɬ, 5 – ɩɪɨɛɤɚ; 6 – ɤɪɵɲɤɚ ɤɨɪɩɭɫɚ; 
7 – ɩɪɨɛɤɚ ɬɪɚɧɫɩɨɪɬɢɪɨɜɨɱɧɚɹ; 8 – ɤɨɪɩɭɫ; 9 – ɬɪɭɛɤɚ; 11, 15, 16, 26, 33, 39, 44 – ɲɚɣɛɚ; 

12, 17, 20,25, 28, 32, 38, 43 – ɝɚɣɤɚ; 13 – ɤɨɥɥɟɤɬɨɪ ɨɛɳɢɣ; 14, 24, 31 – ɲɩɢɥɶɤɚ; 
18, 22, 35 – ɡɚɝɥɭɲɤɚ; 21, 23, 34, 36 – ɩɪɨɤɥɚɞɤɚ; 27 – ɲɬɢɮɬ; 29, 40 – ɩɥɨɦɛɚ; 45 – ɬɚɛɥɢɱɤɚ. 

Ɋɢɫɭɧɨɤ 1.8 – ɇɚɫɨɫ 12ɇɞɫ-ɇɦ ɜ ɪɚɡɪɟɡɟ 

 

ȼ ɤɨɪɩɭɫɟ ɧɚɫɨɫɚ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɭɩɥɨɬɧɹɸɳɢɟ ɤɨɥɶɰɚ 12, ɡɚɳɢɳɚɸɳɢɟ 

ɟɝɨ ɨɬ ɢɡɧɨɫɚ ɢ ɭɦɟɧɶɲɚɸɳɢɟ ɩɟɪɟɬɟɱɤɢ ɦɟɠɞɭ ɜɫɚɫɵɜɚɸɳɟɣ ɢ ɧɚɩɨɪɧɨɣ 

ɩɨɥɨɫɬɹɦɢ ɧɚɫɨɫɚ (ɪɢɫ. 1.9). 

ȼɫɚɫɵɜɚɸɳɢɣ ɢ ɧɚɝɧɟɬɚɬɟɥɶɧɵɣ ɩɚɬɪɭɛɤɢ ɧɚɫɨɫɚ ɪɚɫɩɨɥɨɠɟɧɵ ɜ ɧɢɠɧɟɣ 

ɩɨɥɨɜɢɧɟ ɤɨɪɩɭɫɚ 8 ɢ ɧɚɩɪɚɜɥɟɧɵ ɜ ɩɪɨɬɢɜɨɩɨɥɨɠɧɵɟ ɫɬɨɪɨɧɵ, ɛɥɚɝɨɞɚɪɹ ɱɟɦɭ 

ɜɨɡɦɨɠɧɚ ɪɚɡɛɨɪɤɚ ɧɚɫɨɫɚ ɛɟɡ ɨɬɫɨɟɞɢɧɟɧɢɹ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɢ ɫɧɹɬɢɹ ɞɜɢɝɚɬɟɥɹ. 

ɉɪɢɫɨɟɞɢɧɢɬɟɥɶɧɵɟ ɪɚɡɦɟɪɵ ɮɥɚɧɰɟɜ ɜɫɚɫɵɜɚɸɳɟɝɨ ɢ ɧɚɩɨɪɧɨɝɨ ɩɚɬɪɭɛɤɨɜ 

ɜɵɩɨɥɧɟɧɵ ɩɨ ȽɈɋɌ12821-80, ɢɫɩɨɥɧɟɧɢɟ 3 (ɪɢɫ. 1.8). 

Ʉɪɵɲɤɚ ɤɨɪɩɭɫɚ 6 ɩɪɨɞɨɥɠɚɟɬ ɤɨɧɮɢɝɭɪɚɰɢɸ ɤɚɧɚɥɨɜ ɤɨɪɩɭɫɚ. Ʉ ɜɟɪɯɧɟɣ 

ɱɚɫɬɢ ɤɪɵɲɤɢ 6 ɩɨɞɫɨɟɞɢɧɟɧ ɬɪɭɛɨɩɪɨɜɨɞ ɜɵɩɭɫɤɚ ɜɨɡɞɭɯɚ ɢɡ ɧɚɫɨɫɚ ɩɪɢ 

ɡɚɩɨɥɧɟɧɢɢ ɟɝɨ ɩɟɪɟɤɚɱɢɜɚɟɦɨɣ ɠɢɞɤɨɫɬɶɸ (ɪɢɫ. 1.8). 

Ɋɨɬɨɪ ɧɚɫɨɫɚ 1 ɩɪɢɜɨɞɢɬɫɹ ɜɨ ɜɪɚɳɟɧɢɟ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɦ ɱɟɪɟɡ 

ɫɨɟɞɢɧɢɬɟɥɶɧɭɸ ɦɭɮɬɭ. ɇɚɩɪɚɜɥɟɧɢɟ ɜɪɚɳɟɧɢɹ ɪɨɬɨɪɚ ɥɟɜɨɟ (ɩɪɨɬɢɜ ɱɚɫɨɜɨɣ), 

ɟɫɥɢ ɫɦɨɬɪɟɬɶ ɫɨ ɫɬɨɪɨɧɵ ɩɪɢɜɨɞɚ (ɪɢɫ. 1.8). 
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Ɇɭɮɬɚ ɞɢɫɤɨɜɚɹ ɩɥɚɫɬɢɧɱɚɬɚɹ ɩɨɥɭɠɟɫɬɤɚɹ ȾɆ-6-4ɫ-4000 ɩɪɟɞɧɚɡɧɚɱɟɧɚ 

ɞɥɹ ɩɟɪɟɞɚɱɢ ɤɪɭɬɹɳɟɝɨ ɦɨɦɟɧɬɚ ɨɬ ɜɚɥɚ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ ɤ ɜɚɥɭ ɧɚɫɨɫɚ. 

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɦɭɮɬɵ ɩɨɡɜɨɥɹɟɬ ɤɨɦɩɟɧɫɢɪɨɜɚɬɶ ɦɨɧɬɚɠɧɵɟ ɨɬɤɥɨɧɟɧɢɹ: 

- ɭɝɥɨɜɨɟ ɫɦɟɳɟɧɢɟ ɧɟ ɛɨɥɟɟ 0,67 ɝɪɚɞ. 

- ɪɚɞɢɚɥɶɧɨɟ ɫɦɟɳɟɧɢɟ ɧɟ ɛɨɥɟɟ 1,2 ɦɦ 

- ɨɫɟɜɨɟ ɫɦɟɳɟɧɢɟ ɧɟ ɛɨɥɟɟ 4,8 ɦɦ,  

Ɋɨɬɨɪ ɧɚɫɨɫɚ ɫɨɫɬɨɢɬ ɢɡ ɜɚɥɚ 15, ɧɚ ɤɨɬɨɪɨɦ ɭɫɬɚɧɨɜɥɟɧɵ ɪɚɛɨɱɟɟ ɤɨɥɟɫɨ 

10, ɡɚɤɪɟɩɥɟɧɧɨɟ ɧɚ ɜɚɥɭ ɩɪɢ ɩɨɦɨɳɢ ɲɩɨɧɤɢ 9, ɜɬɭɥɨɤ ɧɚɩɪɚɜɥɹɸɳɢɯ 13 ɢ ɝɚɟɤ 

14. Ɋɚɛɨɱɟɟ ɤɨɥɟɫɨ 10 – ɞɜɭɫɬɨɪɨɧɧɟɝɨ ɜɯɨɞɚ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɜ ɨɫɧɨɜɧɨɦ 

ɭɪɚɜɧɨɜɟɫɢɬɶ ɨɫɟɜɵɟ ɫɢɥɵ, ɞɟɣɫɬɜɭɸɳɢɟ ɧɚ ɪɨɬɨɪ (ɪɢɫ. 1.9). 

 
1 – ɦɚɫɥɟɧɤɚ; 2, 20 – ɤɪɵɲɤɚ ɩɨɞɲɢɩɧɢɤɚ; 3 – ɩɪɨɤɥɚɞɤɚ; 4, 23 – ɲɚɣɛɚ; 5, 17 – ɫɬɚɤɚɧ; 

6, 18 – ɩɨɞɲɢɩɧɢɤ; 7 – ɬɨɪɰɟɜɨɟ ɭɩɥɨɬɧɟɧɢɟ; 8 – ɜɢɧɬ; 9, 21 – ɲɩɨɧɤɚ; 10 – ɤɨɥɟɫɨ ɪɚɛɨɱɟɟ; 
11 – ɤɨɥɶɰɨ ɡɚɳɢɬɧɨɟ; 12 – ɤɨɥɶɰɨ ɭɩɥɨɬɧɹɸɳɟɟ; 13 – ɜɬɭɥɤɚ ɧɚɩɪɚɜɥɹɸɳɚɹ; 

14, 19, 22 – ɝɚɣɤɚ; 15 – ɜɚɥ; 16 – ɜɬɭɥɤɚ ɭɩɨɪɧɚɹ; 24 ɲɩɢɥɶɤɚ. 
Ɋɢɫɭɧɨɤ 1.9 – Ɋɨɬɨɪ ɧɚɫɨɫɚ ɜ ɪɚɡɪɟɡɟ 

 

Ⱦɥɹ ɡɚɳɢɬɵ ɭɩɥɨɬɧɢɬɟɥɶɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɨɬ ɢɡɧɨɫɚ ɧɚ ɪɚɛɨɱɟɦ ɤɨɥɟɫɟ 

ɭɫɬɚɧɨɜɥɟɧɵ ɡɚɳɢɬɧɵɟ ɤɨɥɶɰɚ 11. Ⱦɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɩɪɨɬɟɱɟɤ ɠɢɞɤɨɫɬɢ ɧɚ 

ɜɚɥɭ ɭɫɬɚɧɨɜɥɟɧɵ ɞɜɨɣɧɵɟ ɬɨɪɰɨɜɵɟ ɭɩɥɨɬɧɟɧɢɹ ɬɢɩɚ «ɬɚɧɞɟɦ» 7 (ɪɢɫ. 1.9). 

Ɉɩɨɪɚɦɢ ɪɨɬɨɪɚ ɫɥɭɠɚɬ ɩɨɞɲɢɩɧɢɤɢ ɤɚɱɟɧɢɹ ɫ ɤɨɧɫɢɫɬɟɧɬɧɨɣ ɫɦɚɡɤɨɣ, 

ɪɚɡɦɟɳɟɧɧɵɟ ɜ ɭɡɥɚɯ ɩɨɞɲɢɩɧɢɤɨɜ, ɫɨɫɬɨɹɳɢɯ ɢɡ ɫɬɚɤɚɧɨɜ ɩɨɞɲɢɩɧɢɤɨɜ 5, 17, 

ɤɪɵɲɟɤ ɩɨɞɲɢɩɧɢɤɨɜ 2, 20 ɢ ɜɬɭɥɨɤ ɭɩɨɪɧɵɯ 16. ɉɨɞɲɢɩɧɢɤɢ ɡɚɤɪɟɩɥɟɧɵ ɧɚ 

ɜɚɥɭ ɩɪɢ ɩɨɦɨɳɢ ɝɚɟɤ 19 ɢ ɫɬɨɩɨɪɧɵɯ ɲɚɣɛ 4 (ɪɢɫ. 1.9). 
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Ⱦɥɹ ɜɨɫɩɪɢɹɬɢɹ ɪɚɞɢɚɥɶɧɨɣ ɢ ɨɫɬɚɬɨɱɧɨɣ ɨɫɟɜɨɣ ɫɢɥɵ ɫɥɭɠɚɬ ɞɜɚ ɩɚɪɧɵɯ 

ɨɞɧɨɪɹɞɧɵɯ ɪɚɞɢɚɥɶɧɨ-ɭɩɨɪɧɵɯ ɲɚɪɢɤɨɩɨɞɲɢɩɧɢɤɚ 18 ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɫɨ 

ɫɬɨɪɨɧɵ ɦɭɮɬɵ. Ⱦɥɹ ɜɨɫɩɪɢɹɬɢɹ ɪɚɞɢɚɥɶɧɨɣ ɫɢɥɵ ɫɥɭɠɢɬ ɪɚɞɢɚɥɶɧɵɣ 

ɨɞɧɨɪɹɞɧɵɣ ɲɚɪɢɤɨɩɨɞɲɢɩɧɢɤ 6, ɭɫɬɚɧɨɜɥɟɧɧɵɣ ɫ ɩɪɨɬɢɜɨɩɨɥɨɠɧɨɣ ɫɬɨɪɨɧɵ 

(ɪɢɫ. 1.9). 

ɍɡɥɵ ɭɩɥɨɬɧɟɧɢɹ ɡɚɤɪɟɩɥɟɧɵ ɜ ɤɨɪɩɭɫɟ ɞɜɭɦɹ ɛɨɥɬɚɦɢ ɫ ɩɪɨɭɲɢɧɨɣ ɫ 

ɝɚɣɤɚɦɢ 42, 43 (ɪɢɫ. 1.8). 

ɋ ɰɟɥɶɸ ɫɛɨɪɚ ɜɨɡɦɨɠɧɵɯ ɩɪɨɬɟɱɟɤ ɩɪɢ ɡɚɩɭɫɤɟ ɢ ɭɬɟɱɟɤ ɜɨ ɜɪɟɦɹ ɪɚɛɨɬɵ 

ɧɚɫɨɫ ɨɫɧɚɳɟɧ ɫɢɫɬɟɦɨɣ ɞɪɟɧɚɠɧɵɯ ɬɪɭɛ 9. Ʉɪɨɦɟ ɬɨɝɨ, ɧɚ ɪɚɦɟ ɭɫɬɚɧɨɜɥɟɧ 

ɩɨɞɞɨɧ, ɬɚɤɠɟ ɢɦɟɸɳɢɣ ɮɥɚɧɟɰ ɞɥɹ ɫɨɟɞɢɧɟɧɢɹ ɫ ɞɪɟɧɚɠɧɨɣ ɫɢɫɬɟɦɨɣ (ɪɢɫ. 

1.8). 

ɋ ɰɟɥɶɸ ɨɛɟɫɩɟɱɟɧɢɹ ɤɨɧɬɪɨɥɹ ɜɚɠɧɵɯ ɞɥɹ ɪɚɛɨɬɵ ɚɝɪɟɝɚɬɚ ɩɚɪɚɦɟɬɪɨɜ, 

ɨɛɟɫɩɟɱɟɧɢɹ ɪɚɛɨɬɵ ɫɢɫɬɟɦɵ ɨɯɥɚɠɞɟɧɢɹ ɬɨɪɰɨɜɵɯ ɭɩɥɨɬɧɟɧɢɣ, 

ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɜ ɪɟɠɢɦɚɯ ɩɭɫɤɚ ɢ ɨɫɬɚɧɨɜɚ, ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ 

ɨɬɤɥɸɱɟɧɢɹ ɩɪɢ ɧɟɞɨɩɭɫɬɢɦɨɦ ɨɬɤɥɨɧɟɧɢɢ ɩɚɪɚɦɟɬɪɨɜ ɚɝɪɟɝɚɬ ɨɫɧɚɳɟɧ ȺɋɍȾ. 

 

1.2.4 Ʉɨɧɬɪɨɥɢɪɭɟɦɵɟ ɩɚɪɚɦɟɬɪɵ ɧɚɫɨɫɚ ɇɇ-3 

 

ɉɨɞɝɨɬɨɜɤɚ ɚɝɪɟɝɚɬɚ ɤ ɩɭɫɤɭ ɞɨɥɠɧɚ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 

ɪɭɤɨɜɨɞɫɬɜɚɦɢ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ ɧɚ ɚɝɪɟɝɚɬ ɢ ɞɜɢɝɚɬɟɥɶ, ɝɞɟ ɭɤɚɡɚɧɵ ɨɛɴɟɦ ɢ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɜɵɩɨɥɧɟɧɢɹ ɨɩɟɪɚɰɢɣ ɨɛɫɥɭɠɢɜɚɸɳɢɦ ɩɟɪɫɨɧɚɥɨɦ. 

ɉɟɪɟɞ ɩɭɫɤɨɦ ɚɝɪɟɝɚɬɚ ɞɨɥɠɧɵ ɛɵɬɶ ɜɵɩɨɥɧɟɧɵ ɫɥɟɞɭɸɳɢɟ ɭɫɥɨɜɢɹ: 

- ɨɛɟɫɩɟɱɟɧɨ ɞɚɜɥɟɧɢɟ ɧɚ ɜɯɨɞɟ ɜ ɧɚɫɨɫ ɧɟ ɦɟɧɟɟ ɡɧɚɱɟɧɢɹ, 

ɨɛɟɫɩɟɱɢɜɚɸɳɟɝɨ ɛɟɫɤɚɜɢɬɚɰɢɨɧɧɭɸ ɪɚɛɨɬɭ ɧɚɫɨɫɚ; 

- ɨɛɟɫɩɟɱɟɧ ɭɪɨɜɟɧɶ ɡɚɩɢɪɚɸɳɟɣ ɫɪɟɞɵ ɜ ɋɈ-3 ɛɨɥɶɲɟ ɦɢɧɢɦɚɥɶɧɨɝɨ, ɧɨ 

ɦɟɧɶɲɟ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɭɪɨɜɧɹ; 

- ɡɚɞɜɢɠɤɚ ɧɚ ɜɯɨɞɟ ɜ ɧɚɫɨɫ ɨɬɤɪɵɬɚ ɧɚ ɜɵɯɨɞɟ ɡɚɤɪɵɬɚ; 

- ɡɚɤɪɵɬ ɡɚɳɢɬɧɵɣ ɤɨɠɭɯ ɧɚ ɫɨɟɞɢɧɢɬɟɥɶɧɨɣ ɦɭɮɬɟ; 

- ɧɚɫɨɫ ɡɚɩɨɥɧɟɧ ɠɢɞɤɨɫɬɶɸ (ɞɨ ɡɚɦɵɤɚɧɢɹ ɞɚɬɱɢɤɚ ɭɪɨɜɧɹ). 
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Ɂɚɩɭɫɤ ɢ ɨɫɬɚɧɨɜɤɚ ɞɜɢɝɚɬɟɥɹ ɧɚɫɨɫɧɨɝɨ ɚɝɪɟɝɚɬɚ ɦɨɠɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ: 

- ɨɩɟɪɚɬɨɪɨɦ ɞɢɫɬɚɧɰɢɨɧɧɨ ɫ ɰɟɧɬɪɚɥɶɧɨɝɨ ɩɭɥɶɬɚ;  

- ɚɜɬɨɦɚɬɢɱɟɫɤɢ (ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ ɡɚɳɢɬɚɦɢ ɞɜɢɝɚɬɟɥɹ); 

- ɤɧɨɩɤɨɣ «ɉɭɫɤ» ɢ «ɋɬɨɩ» ɧɚ ɦɟɫɬɧɨɣ ɩɚɧɟɥɢ ɭɩɪɚɜɥɟɧɢɹ.  

ɉɪɢ «ɚɜɬɨɦɚɬɢɱɟɫɤɨɦ ɪɟɠɢɦɟ ɩɭɫɤɚ» ɩɨɫɥɟ ɩɨɞɚɱɢ ɤɨɦɚɧɞɵ «ɉɭɫɤ» 

ɜɤɥɸɱɚɟɬɫɹ ɞɜɢɝɚɬɟɥɶ ɷɥɟɤɬɪɨɧɚɫɨɫɧɨɝɨ ɚɝɪɟɝɚɬɚ, ɨɬɤɪɵɜɚɟɬɫɹ ɡɚɞɜɢɠɤɚ ɧɚ 

ɜɵɯɨɞɟ ɢɡ ɧɚɫɨɫɚ. Ɉɬ ɤɨɦɚɧɞɵ «ɋɬɨɩ» ɞɨɥɠɟɧ ɨɬɤɥɸɱɢɬɶɫɹ ɞɜɢɝɚɬɟɥɶ, ɡɚɤɪɵɬɶɫɹ 

ɡɚɞɜɢɠɤɚ ɧɚ ɜɵɯɨɞɟ ɢɡ ɧɚɫɨɫɚ. 

ɇɚ ɜɪɟɦɹ ɩɭɫɤɚ ɚɝɪɟɝɚɬɚ (ɞɨ ɞɨɫɬɢɠɟɧɢɹ ɞɚɜɥɟɧɢɹ ɧɚ ɜɵɯɨɞɟ ɧɚɫɨɫɚ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɧɭɥɟɜɨɣ ɩɨɞɚɱɟ) ɜɵɜɨɞɹɬɫɹ ɢɡ ɞɟɣɫɬɜɢɹ ɡɚɳɢɬɚ ɩɨ ɜɢɛɪɚɰɢɢ 

ɢ ɩɚɞɟɧɢɸ ɞɚɜɥɟɧɢɹ ɧɚ ɧɚɝɧɟɬɚɧɢɢ. ɉɨɫɥɟ ɞɨɫɬɢɠɟɧɢɹ ɞɚɜɥɟɧɢɹ ɧɚ ɜɵɯɨɞɟ 

ɧɚɫɨɫɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɧɭɥɟɜɨɣ ɩɨɞɚɱɟ ɩɨɞɚɟɬɫɹ ɤɨɦɚɧɞɚ ɧɚ ɨɬɤɪɵɬɢɟ 

ɧɚɩɨɪɧɨɣ ɡɚɞɜɢɠɤɢ. 

ɇɚɫɨɫɧɵɣ ɚɝɪɟɝɚɬ ɞɨɥɠɟɧ ɪɚɛɨɬɚɬɶ ɜ ɞɢɚɩɚɡɨɧɟ ɩɨɞɚɱ 300-1030 ɦ3/ɱ. 

Ʉɨɧɬɪɨɥɶ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɜɨ ɜɪɟɦɹ ɷɤɫɩɥɭɚɬɚɰɢɢ ɚɝɪɟɝɚɬɚ 

ɞɨɥɠɟɧ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɩɨ ɤɚɪɬɟ ɭɫɬɚɜɨɤ ɢ ɛɥɨɤɢɪɨɜɨɤ ɧɚɫɨɫɚ. ɉɪɢ ɨɬɤɥɨɧɟɧɢɢ 

ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ ɩɚɪɚɦɟɬɪɨɜ ɨɬ ɡɚɞɚɧɧɵɯ ɡɧɚɱɟɧɢɣ ɞɨɥɠɧɚ ɛɵɬɶ ɜɵɩɨɥɧɟɧɚ 

ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɚɹ ɫɢɝɧɚɥɢɡɚɰɢɹ, ɩɪɢ ɤɪɢɬɢɱɟɫɤɨɦ ɨɬɤɥɨɧɟɧɢɢ – ɚɜɚɪɢɣɧɚɹ 

ɫɢɝɧɚɥɢɡɚɰɢɹ ɢ ɩɨɫɥɟɞɭɸɳɚɹ ɨɫɬɚɧɨɜɤɚ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

Ɉɛɴɟɦ ɫɢɝɧɚɥɢɡɚɰɢɢ, ɡɚɳɢɬ ɢ ɜɟɥɢɱɢɧɵ ɭɫɬɚɜɨɤ ɭɤɚɡɚɧɵ ɜ ɬɚɛɥɢɰɟ 1.9 

 

Ɍɚɛɥɢɰɚ 1.9 – Ʉɚɪɬɚ ɭɫɬɚɜɨɤ ɢ ɛɥɨɤɢɪɨɜɨɤ ɧɚɫɨɫɚ 12ɇȾɫ-ɇɦ 

№ ɉɚɪɚɦɟɬɪ 
Ʉɪɢɬɢɱɟɫɤɨɟ 

ɡɧɚɱɟɧɢɟ 
Ⱦɨɩɭɫɬɢɦɚɹ 

ɭɫɬɚɜɤɚ 
ɉɪɟɞɟɥɶɧɚɹ 

ɭɫɬɚɜɤɚ 

Ɉɩɟɪɚɰɢɹ 

ɉɋ Ⱥɋ Ɂɉ Ɉɇ 
Ɂɚɞɟɪɠɤɚ, 

ɫɟɤ 

1 
ɉɟɪɟɩɚɞ ɞɚɜɥɟɧɢɹ ɧɚ ɮɢɥɶɬɪɟ 
ɧɚɫɨɫɚ, Ɇɉɚ 

- …0,05 …0,07 × ×  × 7 

2 
Ⱦɚɜɥɟɧɢɟ ɧɚ ɩɪɢɟɦɟ (ɜɯɨɞɟ), 
Ɇɉɚ 

- 0,04…0,25 0,032…0,3 × × × ×  

3 
Ⱦɚɜɥɟɧɢɟ ɧɚ ɩɨɞɚɱɟ (ɜɵɯɨɞɟ), 
Ɇɉɚ 

- 0,54…0,65 …0,66 × ×  × 90 

4 
Ⱦɚɜɥɟɧɢɟ ɧɟɮɬɢ ɧɚ ɜɯɨɞɟ ɜ 
ɬɟɩɥɨɨɛɦɟɧɧɢɤ Ɍ-1, Ɇɉɚ 

- 0,1…0,65 …0,66  ×  ×  

5 
Ⱦɚɜɥɟɧɢɟ ɨɯɥɚɠɞɚɸɳɟɣ ɫɪɟɞɵ 
ɬɨɪɰɟɜɨɝɨ ɭɩɥɨɬɧɟɧɢɹ ɜɚɥɚ 
ɧɚɫɨɫɚ ɫ ɞɜɭɯ ɫɬɨɪɨɧ, Ɇɉɚ 

- …0,2 …0,3 × × × ×  
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 1.9 

№ ɉɚɪɚɦɟɬɪ 
Ʉɪɢɬɢɱɟɫɤɨɟ 

ɡɧɚɱɟɧɢɟ 
Ⱦɨɩɭɫɬɢɦɚɹ 

ɭɫɬɚɜɤɚ 
ɉɪɟɞɟɥɶɧɚɹ 

ɭɫɬɚɜɤɚ 

Ɉɩɟɪɚɰɢɹ 

ɉɋ Ⱥɋ Ɂɉ Ɉɇ 
Ɂɚɞɟɪɠɤɚ, 

ɫɟɤ 

6 
Ɍɟɦɩɟɪɚɬɭɪɚ ɨɯɥɚɠɞɚɸɳɟɣ 
ɠɢɞɤɨɫɬɢ ɬɨɪɰɟɜɨɝɨ ɭɩɥɨɬɧɟɧɢɹ 
ɜɚɥɚ ɧɚɫɨɫɚ ɫ ɞɜɭɯ ɫɬɨɪɨɧ, Ɇɉɚ 

-  …80  ×  ×  

7 
ɍɪɨɜɟɧɶ ɨɯɥɚɠɞɚɸɳɟɣ 
ɠɢɞɤɨɫɬɢ ɜ ɛɚɱɤɚɯ ɋɈɀ ɧɚɫɨɫɚ 

ɨɬɫɭɬɫɬɜɭɟɬ min  × × × ×  

8 ɍɪɨɜɟɧɶ ɡɚɩɨɥɧɟɧɢɹ ɧɚɫɨɫɚ ɨɬɫɭɬɫɬɜɭɟɬ max  ×  ✓   

9 
ɇɟ ɭɫɬɚɧɨɜɥɟɧɨ ɨɝɪɚɠɞɟɧɢɟ 
ɦɭɮɬɵ ɧɚɫɨɫɚ 

- min   × × ×  

10 
Ɍɟɦɩɟɪɚɬɭɪɚ ɩɨɞɲɢɩɧɢɤɨɜ ɷɥ. 
ɞɜɢɝɚɬɟɥɹ ɫ ɞɜɭɯ ɫɬɨɪɨɧ, °ɋ 

110 …75 …80 × ×  × 3 

11 
Ɍɟɦɩɟɪɚɬɭɪɚ ɩɨɞɲɢɩɧɢɤɨɜ 
ɧɚɫɨɫɚ ɫ ɞɜɭɯ ɫɬɨɪɨɧ, °ɋ 

110 …75 …80 × ×  × 3 

12 
ȼɢɛɪɨɫɤɨɪɨɫɬɶ ɩɨɞɲɢɩɧɢɤɨɜ 
ɧɚɫɨɫɚ ɫ ɞɜɭɯ ɫɬɨɪɨɧ, ɦɦ/ɫ 

11,2 …5,4 …7,1 × ×  × 3 

13 
ȼɢɛɪɨɫɤɨɪɨɫɬɶ ɩɨɞɲɢɩɧɢɤɨɜ ɷɥ. 
ɞɜɢɝɚɬɟɥɹ ɫ ɞɜɭɯ ɫɬɨɪɨɧ, ɦɦ/ɫ 

11,2 …5,4 …7,1 × ×  × 3 

14 Ɋɚɫɯɨɞ ɧɟɮɬɢ ɧɚɫɨɫɚ, ɦ3/ɱ - 300…1030  ×     

 
ɝɞɟ ɨɩɟɪɚɰɢɢ: ɉɋ – ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɚɹ ɫɢɝɧɚɥɢɡɚɰɢɹ, Ⱥɋ – ɚɜɚɪɢɣɧɚɹ 

ɫɢɝɧɚɥɢɡɚɰɢɹ, Ɂɉ – ɡɚɩɪɟɬ ɧɚ ɩɭɫɤ, Ɉɇ – ɨɬɤɥɸɱɟɧɢɟ ɧɚɫɨɫɚ. 

ɉɪɢɛɨɪɚɦɢ ɤɨɧɬɪɨɥɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɚɝɪɟɝɚɬɚ ɹɜɥɹɸɬɫɹ: 

ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɢ ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɢɡɛɵɬɨɱɧɨɝɨ ɞɚɜɥɟɧɢɹ, ɞɚɬɱɢɤɢ ɭɪɨɜɧɹ ɢ 

ɜɢɛɪɚɰɢɢ, ɚ ɬɚɤɠɟ ɬɟɪɦɨɦɟɬɪɵ, ɦɚɧɨɦɟɬɪɵ ɢ ɞɪ. 

 

1.3 Ⱥɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɚя ɫɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢя ɢ ɞɢɚɝɧɨɫɬɢɤɢ 

 

1.3.1 ɋɬɪɭɤɬɭɪɚ 

 

ɂɧɬɟɝɪɢɪɨɜɚɧɧɚɹ ɫɢɫɬɟɦɚ ɚɜɬɨɦɚɬɢɤɢ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ ɤɨɦɩɥɟɤɫɧɭɸ 

ɚɜɬɨɦɚɬɢɡɚɰɢɸ ɨɛɴɟɤɬɨɜ, ɫɨɡɞɚɧɧɭɸ ɧɚ ɛɚɡɟ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɣ ɫɢɫɬɟɦɵ 

ɭɩɪɚɜɥɟɧɢɹ ɢ ɞɢɚɝɧɨɫɬɢɤɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ ɩɪɨɰɟɫɫɚɦɢ (ɞɚɥɟɟ ȺɋɍȾ). 

Ɉɫɧɨɜɧɵɦɢ ɰɟɥɹɦɢ ɫɨɡɞɚɧɢɹ ȺɋɍȾ ɹɜɥɹɸɬɫɹ: 

- ɫɨɡɞɚɧɢɟ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɣ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɢ ɞɢɚɝɧɨɫɬɢɤɢ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ ɩɪɨɰɟɫɫɚɦɢ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɦɚɥɨɥɸɞɧɨɣ ɢ ɛɟɡɥɸɞɧɨɣ 
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ɬɟɯɧɨɥɨɝɢɣ ɢ ɩɨɥɭɱɟɧɢɹ ɩɥɚɧɨɜɵɯ ɨɛɴёɦɨɜ ɬɨɜɚɪɧɨɣ ɩɪɨɞɭɤɰɢɢ ɩɪɢ 

ɦɢɧɢɦɚɥɶɧɵɯ ɡɚɬɪɚɬɚɯ; 

- ɫɨɡɞɚɧɢɟ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɣ ɫɢɫɬɟɦɵ ɩɪɨɬɢɜɨɚɜɚɪɢɣɧɨɣ ɡɚɳɢɬɵ (ɉȺɁ) 

ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɞёɠɧɨɫɬɢ ɢ ɛɟɡɨɩɚɫɧɨɫɬɢ (ɜ ɬɨɦ ɱɢɫɥɟ ɷɤɨɥɨɝɢɱɟɫɤɨɣ) ɪɚɛɨɬɵ 

ɜɫɟɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɤɨɦɩɥɟɤɫɨɜ; 

- ɫɨɡɞɚɧɢɟ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɣ ɫɢɫɬɟɦɵ ɩɨɠɚɪɨɬɭɲɟɧɢɹ (ɋɉ), 

ɜɵɩɨɥɧɹɸɳɟɣ ɮɭɧɤɰɢɢ ɩɨ ɩɨɠɚɪɧɨɣ ɫɢɝɧɚɥɢɡɚɰɢɢ, ɚɜɬɨɦɚɬɢɱɟɫɤɨɦɭ 

ɩɨɠɚɪɨɬɭɲɟɧɢɸ ɨɛɴɟɤɬɨɜ; 

- ɫɨɡɞɚɧɢɟ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɣ ɫɢɫɬɟɦɵ ɦɨɧɢɬɨɪɢɧɝɚ ɩɪɨɰɟɫɫɚ ɞɨɛɵɱɢ, 

ɫɛɨɪɚ, ɩɨɞɝɨɬɨɜɤɢ, ɬɪɚɧɫɩɨɪɬɚ ɢ ɫɞɚɱɢ ɬɨɜɚɪɧɨɣ ɩɪɨɞɭɤɰɢɢ ɩɨ ɜɫɟɣ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɰɟɩɢ; 

- ɫɨɡɞɚɧɢɟ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɣ ɫɢɫɬɟɦɵ ɫɢɝɧɚɥɢɡɚɰɢɢ ɢ ɛɥɨɤɢɪɨɜɨɤ; 

- ɨɫɭɳɟɫɬɜɥɟɧɢɟ ɤɨɧɬɪɨɥɹ ɢ ɭɱёɬɚ ɦɚɬɟɪɢɚɥɶɧɵɯ ɢ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 

ɪɟɫɭɪɫɨɜ; 

- ɚɜɬɨɦɚɬɢɡɚɰɢɹ ɪɚɫɱɟɬɚ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ, 

ɩɥɚɧɢɪɨɜɚɧɢɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ, ɮɨɪɦɢɪɨɜɚɧɢɟ ɨɩɟɪɚɬɢɜɧɵɯ 

ɫɜɨɞɨɤ ɢ ɨɬɱёɬɧɵɯ ɞɨɤɭɦɟɧɬɨɜ ɩɪɟɞɩɪɢɹɬɢɹ [3]. 

ȺɋɍȾ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɦɧɨɝɨɭɪɨɜɧɟɜɭɸ ɢɟɪɚɪɯɢɱɟɫɤɭɸ ɫɢɫɬɟɦɭ ɫ 

ɪɚɫɩɪɟɞɟɥɟɧɧɵɦ ɢɧɬɟɥɥɟɤɬɨɦ, ɩɨɫɬɪɨɟɧɧɭɸ ɧɚ ɛɚɡɟ ɫɨɜɪɟɦɟɧɧɵɯ 

ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɯ ɫɪɟɞɫɬɜ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɢ ɫɜɹɡɢ. ɋɬɪɭɤɬɭɪɧɨ ȺɋɍȾ 

ɪɚɡɞɟɥɟɧɚ ɧɚ ɬɪɢ ɭɪɨɜɧɹ: ɜɟɪɯɧɢɣ, ɫɪɟɞɧɢɣ ɢ ɧɢɠɧɢɣ ɭɪɨɜɧɢ. 

ɇɢɠɧɢɣ ɭɪɨɜɟɧɶ ɭɩɪɚɜɥɟɧɢɹ – ɭɪɨɜɟɧɶ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ, ɧɟ 

ɬɪɟɛɭɸɳɟɝɨ ɩɨɫɬɨɹɧɧɨɝɨ ɩɪɢɫɭɬɫɬɜɢɹ ɩɟɪɫɨɧɚɥɚ  

ɋɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɧɢɠɧɟɝɨ ɭɪɨɜɧɹ ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ ɞɚɬɱɢɤɢ, 

ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɢ, ɢɫɩɨɥɧɢɬɟɥɶɧɵɟ ɦɟɯɚɧɢɡɦɵ, ɭɞɚɥɟɧɧɵɟ ɩɚɧɟɥɢ ɭɩɪɚɜɥɟɧɢɹ ɢ 

ɫɬɚɧɰɢɢ ɭɩɪɚɜɥɟɧɢɹ, ɩɨɫɬɪɨɟɧɧɵɟ ɧɚ ɛɚɡɟ ɩɪɨɝɪɚɦɦɢɪɭɟɦɵɯ ɥɨɝɢɱɟɫɤɢɯ 

ɤɨɧɬɪɨɥɥɟɪɨɜ. 

Ɉɛɨɪɭɞɨɜɚɧɢɟ ɧɢɠɧɟɝɨ ɭɪɨɜɧɹ ɪɚɡɦɟɳɚɟɬɫɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɚ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɦ ɨɛɨɪɭɞɨɜɚɧɢɢ (ɩɨɥɟɜɵɟ ɫɪɟɞɫɬɜɚ ɚɜɬɨɦɚɬɢɡɚɰɢɢ), ɜ 

ɩɨɦɟɳɟɧɢɹɯ ɧɚ ɩɥɨɳɚɞɤɚɯ ɩɪɨɦɵɫɥɚ (ɤɨɧɬɪɨɥɥɟɪɵ, ɜɬɨɪɢɱɧɵɟ ɩɪɢɛɨɪɵ) ɢ ɜ 
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ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɩɨɦɟɳɟɧɢɹɯ ɛɥɨɱɧɨ-ɤɨɦɩɥɟɤɬɧɨɝɨ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

ɋɪɟɞɧɢɣ ɭɪɨɜɟɧɶ – ɭɪɨɜɟɧɶ ɨɩɟɪɚɬɢɜɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ 

ɩɪɨɰɟɫɫɚɦɢ, ɬɪɟɛɭɸɳɟɝɨ ɩɨɫɬɨɹɧɧɨɝɨ ɩɪɢɫɭɬɫɬɜɢɹ ɩɟɪɫɨɧɚɥɚ ɞɥɹ ɦɨɧɢɬɨɪɢɧɝɚ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ. 

ɋɪɟɞɧɢɣ ɭɪɨɜɟɧɶ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɫɟɪɜɟɪɵ ɢ ɪɚɛɨɱɢɟ ɫɬɚɧɰɢɢ ɨɩɟɪɚɬɨɪɨɜ 

ɧɚ ɛɚɡɟ ɩɟɪɫɨɧɚɥɶɧɵɯ ɤɨɦɩɶɸɬɟɪɨɜ, ɪɚɫɩɨɥɚɝɚɟɦɵɯ ɜ ɩɨɦɟɳɟɧɢɹɯ ɨɩɟɪɚɬɨɪɧɵɯ 

ɧɚ ɩɥɨɳɚɞɤɚɯ ɢ ɦɟɫɬɧɨɦ ɞɢɫɩɟɬɱɟɪɫɤɨɦ ɩɭɧɤɬɟ. 

ȼɟɪɯɧɢɣ ɭɪɨɜɟɧɶ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɫɟɪɜɟɪɵ ɢ ɪɚɛɨɱɢɟ ɫɬɚɧɰɢɢ ɞɢɫɩɟɬɱɟɪɨɜ 

ɩɪɨɦɵɫɥɚ ɧɚ ɛɚɡɟ ɩɟɪɫɨɧɚɥɶɧɵɯ ɤɨɦɩɶɸɬɟɪɨɜ, ɪɚɫɩɨɥɚɝɚɟɦɵɯ ɜ ɰɟɧɬɪɚɥɶɧɨɦ 

ɞɢɫɩɟɬɱɟɪɫɤɨɦ ɩɭɧɤɬɟ (ɞɚɥɟɟ – ɐȾɉ). Ⱦɢɫɩɟɬɱɟɪɵ ɨɫɭɳɟɫɬɜɥɹɸɬ ɩɨɫɬɨɹɧɧɵɣ 

ɦɨɧɢɬɨɪɢɧɝ ɜɫɟɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɢ ɨɛɴɟɤɬɨɜ, ɚ ɬɚɤɠɟ ɨɛɴɟɤɬɨɜ 

ɩɨɠɚɪɨɬɭɲɟɧɢɹ [4]. 

 

1.3.2 Ɏɭɧɤɰɢɢ 

 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɪɢɧɹɬɨɣ ɚɪɯɢɬɟɤɬɭɪɨɣ ɮɭɧɤɰɢɢ, ɪɟɚɥɢɡɭɟɦɵɟ ȺɋɍȾ 

ɪɚɫɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɭɪɨɜɧɹɦ ɭɩɪɚɜɥɟɧɢɹ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ. 

ɇɚ ɧɢɠɧɟɦ ɭɪɨɜɧɟ: 

- ɫɛɨɪ ɢ ɩɟɪɜɢɱɧɚɹ ɨɛɪɚɛɨɬɤɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɢɧɮɨɪɦɚɰɢɢ, ɩɨɫɬɭɩɚɸɳɟɣ 

ɨɬ ɞɚɬɱɢɤɨɜ ɢ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɣ; 

- ɫɛɨɪ ɢ ɩɟɪɜɢɱɧɚɹ ɨɛɪɚɛɨɬɤɚ ɢɧɮɨɪɦɚɰɢɢ ɩɨ ɭɱɟɬɭ ɢ ɤɨɧɬɪɨɥɸ ɤɨɥɢɱɟɫɬɜɚ 

ɧɟɮɬɢ, ɝɚɡɚ, ɜɨɞɵ ɢ ɫɨɩɭɬɫɬɜɭɸɳɢɯ ɢɦ ɤɨɦɩɨɧɟɧɬɨɜ; 

- ɪɟɬɪɚɧɫɥɹɰɢɹ ɢɧɮɨɪɦɚɰɢɢ, ɩɨɫɬɭɩɚɸɳɟɣ ɨɬ ɩɪɨɝɪɚɦɦɢɪɭɟɦɵɯ 

ɤɨɧɬɪɨɥɥɟɪɨɜ, ɜɫɬɪɨɟɧɧɵɯ ɜ ɫɬɚɧɰɢɢ ɢ ɛɥɨɤɢ ɤɨɧɬɪɨɥɹ ɢ ɭɩɪɚɜɥɟɧɢɹ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɚɝɪɟɝɚɬɨɜ ɢ ɭɫɬɚɧɨɜɨɤ; 

- ɨɛɦɟɧ ɢɧɮɨɪɦɚɰɢɟɣ (ɩɪɢɟɦ ɢ ɩɟɪɟɞɚɱɚ) ɫɨ ɫɪɟɞɧɢɦ ɭɪɨɜɧɟɦ ɭɩɪɚɜɥɟɧɢɹ; 

- ɭɩɪɚɜɥɟɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ ɩɪɨɰɟɫɫɨɦ ɧɚ ɨɫɧɨɜɟ ɫɨɛɪɚɧɧɨɣ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɢɧɮɨɪɦɚɰɢɢ ɢ ɤɨɦɚɧɞ, ɩɨɫɬɭɩɢɜɲɢɯ ɫɨ ɫɪɟɞɧɟɝɨ ɭɪɨɜɧɹ 

ɭɩɪɚɜɥɟɧɢɹ; 
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- ɚɜɬɨɬɟɫɬɢɪɨɜɚɧɢɟ ɷɥɟɦɟɧɬɨɜ ɦɟɫɬɧɨɣ ɚɜɬɨɦɚɬɢɤɢ, ɩɪɨɝɪɚɦɦɢɪɭɟɦɵɯ 

ɤɨɧɬɪɨɥɥɟɪɨɜ ɢ ɫɬɚɧɰɢɣ ɭɩɪɚɜɥɟɧɢɹ. 

ɇɚ ɫɪɟɞɧɟɦ ɭɪɨɜɧɟ: 

- ɫɛɨɪ ɢ ɤɨɧɰɟɧɬɪɚɰɢɹ ɢɧɮɨɪɦɚɰɢɢ ɫ ɧɢɠɧɟɝɨ ɭɪɨɜɧɹ ɭɩɪɚɜɥɟɧɢɹ ɨ ɯɨɞɟ 

Ɍɉ, ɨɬ ɩɚɧɟɥɟɣ ɢ ɫɬɚɧɰɢɣ ɭɩɪɚɜɥɟɧɢɹ; 

- ɫɛɨɪ ɢ ɤɨɧɰɟɧɬɪɚɰɢɹ ɢɧɮɨɪɦɚɰɢɢ ɫ ɧɢɠɧɟɝɨ ɭɪɨɜɧɹ ɭɩɪɚɜɥɟɧɢɹ ɩɨ ɭɱɟɬɭ 

ɢ ɤɨɧɬɪɨɥɸ ɤɨɥɢɱɟɫɬɜɚ ɧɟɮɬɢ, ɝɚɡɚ, ɜɨɞɵ ɢ ɫɨɩɭɬɫɬɜɭɸɳɢɯ ɢɦ ɤɨɦɩɨɧɟɧɬɨɜ, ɨɬ 

ɫɬɚɧɰɢɣ ɭɩɪɚɜɥɟɧɢɹ; 

- ɮɨɪɦɢɪɨɜɚɧɢɟ ɢ ɩɟɪɟɞɚɱɚ ɧɚ ɧɢɠɧɢɣ ɭɪɨɜɟɧɶ ɭɩɪɚɜɥɹɸɳɢɯ ɜɨɡɞɟɣɫɬɜɢɣ 

ɩɨ ɩɨɞɞɟɪɠɚɧɢɸ ɡɚɞɚɧɧɵɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɪɟɠɢɦɨɜ; 

- ɮɨɪɦɢɪɨɜɚɧɢɟ ɢ ɩɟɪɟɞɚɱɚ ɧɚ ɧɢɠɧɢɣ ɭɪɨɜɟɧɶ ɭɩɪɚɜɥɹɸɳɢɯ ɜɨɡɞɟɣɫɬɜɢɣ 

ɩɨ ɩɪɨɬɢɜɨɚɜɚɪɢɣɧɨɣ ɡɚɳɢɬɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɤɨɦɩɥɟɤɫɨɜ; 

- ɞɢɚɝɧɨɫɬɢɤɚ ɪɚɛɨɬɵ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɬɟɯɧɢɱɟɫɤɢɯ ɢ 

ɩɪɨɝɪɚɦɦɧɵɯ ɫɪɟɞɫɬɜ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ; 

- ɜɧɭɬɪɟɧɧɹɹ ɨɛɪɚɛɨɬɤɚ ɢ ɯɪɚɧɟɧɢɟ ɢɧɮɨɪɦɚɰɢɢ, ɮɨɪɦɢɪɨɜɚɧɢɟ ɛɚɡɵ 

ɞɚɧɧɵɯ; 

- ɢɧɞɢɤɚɰɢɹ ɢ ɪɟɝɢɫɬɪɚɰɢɹ ɢɧɮɨɪɦɚɰɢɢ, ɪɟɚɥɢɡɚɰɢɹ ɞɢɚɥɨɝɚ ɫ 

ɨɩɟɪɚɬɨɪɚɦɢ; 

- ɫɨɫɬɚɜɥɟɧɢɟ ɨɩɟɪɚɬɢɜɧɵɯ ɫɜɨɞɨɤ, ɨɬɱёɬɧɵɯ ɢ ɫɩɪɚɜɨɱɧɵɯ ɞɨɤɭɦɟɧɬɨɜ; 

- ɩɟɪɟɞɚɱɚ ɢɧɮɨɪɦɚɰɢɢ ɧɚ ɜɟɪɯɧɢɣ ɭɪɨɜɟɧɶ ɭɩɪɚɜɥɟɧɢɹ. 

ɇɚ ɜɟɪɯɧɟɦ ɭɪɨɜɧɟ: 

- ɭɱёɬ ɢ ɤɨɧɬɪɨɥɶ ɜɵɩɨɥɧɟɧɢɹ ɩɥɚɧɨɜɵɯ ɡɚɞɚɧɢɣ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɦɢ 

ɩɨɞɪɚɡɞɟɥɟɧɢɹɦɢ ɩɪɟɞɩɪɢɹɬɢɹ; 

- ɨɩɬɢɦɚɥɶɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɢ ɪɚɰɢɨɧɚɥɶɧɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɪɟɫɭɪɫɨɜ; 

- ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɩɪɨɰɟɫɫɨɜ ɢ ɪɚɡɪɚɛɨɬɤɚ ɨɩɬɢɦɚɥɶɧɵɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 

ɪɟɠɢɦɨɜ; 

- ɫɜɟɞɟɧɢɟ ɦɚɬɟɪɢɚɥɶɧɵɯ ɛɚɥɚɧɫɨɜ ɢ ɚɧɚɥɢɡ ɭɞɟɥɶɧɵɯ ɡɚɬɪɚɬ;  

- ɚɧɚɥɢɡ ɩɪɨɫɬɨɟɜ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɭɱёɬ ɩɨɬɟɪɶ;  

- ɜɟɞɟɧɢɟ ɩɥɚɧɨɜɵɯ, ɭɱёɬɧɵɯ ɢ ɨɬɱёɬɧɵɯ ɞɨɤɭɦɟɧɬɨɜ; 
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- ɪɚɫɱёɬɵ ɬɟɤɭɳɟɝɨ ɩɥɚɧɚ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɩɥɚɧɨɜɵɯ ɡɚɞɚɧɢɣ 

ɩɨɞɪɚɡɞɟɥɟɧɢɹɦ ɩɪɟɞɩɪɢɹɬɢɹ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɨɩɬɢɦɚɥɶɧɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ 

ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ, ɦɚɬɟɪɢɚɥɶɧɵɯ ɢ ɬɪɭɞɨɜɵɯ ɪɟɫɭɪɫɨɜ; 

- ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɚɹ ɨɛɪɚɛɨɬɤɚ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɨɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ 

ɢɧɮɨɪɦɚɰɢɢ, ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɢ ɪɟɝɢɫɬɪɚɰɢɹ ɝɪɚɮɢɱɟɫɤɢɯ ɞɚɧɧɵɯ; 

- ɪɟɚɥɢɡɚɰɢɹ ɞɢɚɥɨɝɨɜɨɝɨ ɪɟɠɢɦɚ ɩɪɨɜɟɞɟɧɢɹ ɪɚɫɱёɬɨɜ ɩɨ ɡɚɩɪɨɫɚɦ 

ɩɟɪɫɨɧɚɥɚ ɩɪɟɞɩɪɢɹɬɢɹ; 

- - ɭɩɪɚɜɥɟɧɢɟ ɬɟɯɧɢɱɟɫɤɢɦ ɨɛɫɥɭɠɢɜɚɧɢɟɦ ɢ ɪɟɦɨɧɬɨɦ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

Ɉɫɧɚɳɟɧɢɟ ɧɚɫɨɫɧɵɯ ɚɝɪɟɝɚɬɨɜ ɞɚɬɱɢɤɚɦɢ, ɢɡɦɟɪɢɬɟɥɶɧɵɦɢ 

ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹɦɢ, ɢɫɩɨɥɧɢɬɟɥɶɧɵɦɢ ɦɟɯɚɧɢɡɦɚɦɢ ɢ ɞɪɭɝɨɣ ɚɩɩɚɪɚɬɭɪɨɣ 

ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɜ ɨɛɴɟɦɟ, ɩɨɡɜɨɥɹɸɳɟɦ ɨɫɭɳɟɫɬɜɢɬɶ ɫɥɟɞɭɸɳɢɟ ɨɫɧɨɜɧɵɟ 

ɮɭɧɤɰɢɢ ȺɋɍȾ ɩɨ ɤɨɧɬɪɨɥɸ ɢ ɭɩɪɚɜɥɟɧɢɸ ɷɬɢɦɢ ɨɛɴɟɤɬɚɦɢ: 

- ɤɨɧɬɪɨɥɶ ɞɚɜɥɟɧɢɹ ɧɚ ɩɪɢɟɦɟ ɢ ɩɨɞɚɱɟ ɧɚɫɨɫɨɜ; 

- ɫɢɝɧɚɥɢɡɚɰɢɹ ɩɪɟɞɟɥɶɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɞɚɜɥɟɧɢɹ ɧɚ ɩɨɞɚɱɟ ɧɚɫɨɫɨɜ; 

- ɭɩɪɚɜɥɟɧɢɟ ɧɚɫɨɫɚɦɢ ɩɨ ɦɟɫɬɭ ɢ ɬɟɥɟɭɩɪɚɜɥɟɧɢɟ; 

- ɭɩɪɚɜɥɟɧɢɟ ɩɪɢɜɨɞɚɦɢ ɤɪɚɧɨɜ ɩɨ ɦɟɫɬɭ ɢ ɞɢɫɬɚɧɰɢɨɧɧɨ. 

ɂɧɮɨɪɦɚɰɢɹ ɩɨ ɤɨɧɬɪɨɥɸ ɢ ɭɩɪɚɜɥɟɧɢɸ ɧɚɫɨɫɧɵɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ, 

ɮɨɪɦɢɪɭɟɬɫɹ ɧɚ ɥɨɤɚɥɶɧɵɯ ɩɪɨɝɪɚɦɦɢɪɭɟɦɵɯ ɤɨɧɬɪɨɥɥɟɪɚɯ ɢ ɩɟɪɟɞɚɟɬɫɹ ɜ ɐȾɉ 

[5] 

 

1.3.3 Ɍɟɯɧɢɱɟɫɤɢɟ ɫɪɟɞɫɬɜɚ 

 

Ⱦɥɹ ɪɟɚɥɢɡɚɰɢɢ ɫɯɟɦ ɤɨɧɬɪɨɥɹ ɢ ɭɩɪɚɜɥɟɧɢɹ ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬɫɹ 

ɫɨɜɪɟɦɟɧɧɵɟ ɫɪɟɞɫɬɜɚ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɨɛɳɟɩɪɨɦɵɲɥɟɧɧɨɝɨ ɢ 

ɜɡɪɵɜɨɡɚɳɢɳɟɧɧɨɝɨ ɢɫɩɨɥɧɟɧɢɹ ɫɨ ɫɬɚɧɞɚɪɬɧɵɦɢ ɜɯɨɞɧɵɦɢ / ɜɵɯɨɞɧɵɦɢ 

ɫɢɝɧɚɥɚɦɢ, ɜ ɬɨɦ ɱɢɫɥɟ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɵɟ (ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɟ). 

ȼɧɟɞɪɟɧɢɟ ɷɬɢɯ ɫɪɟɞɫɬɜ ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɩɪɢɪɨɞɨɨɯɪɚɧɧɵɯ 

ɦɟɪɨɩɪɢɹɬɢɣ, ɩɨɡɜɨɥɹɸɳɢɯ ɩɨɜɵɫɢɬɶ ɧɚɞɟɠɧɨɫɬɶ ɪɚɛɨɬɵ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 

ɨɛɴɟɤɬɨɜ, ɫɧɢɡɢɬɶ ɢɥɢ ɢɫɤɥɸɱɢɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɚɜɚɪɢɣɧɵɯ 

ɫɢɬɭɚɰɢɣ ɢ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɜɟɪɨɹɬɧɨɫɬɶ ɡɚɝɪɹɡɧɟɧɢɹ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. 
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ɉɨ ɜɫɟɦ ɛɥɨɱɧɵɦ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ ɭɫɬɚɧɨɜɤɚɦ ɩɟɪɜɢɱɧɵɟ 

ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɢ, ɞɚɬɱɢɤɢ, ɢɫɩɨɥɧɢɬɟɥɶɧɵɟ ɦɟɯɚɧɢɡɦɵ ɥɨɤɚɥɶɧɵɟ ɤɨɧɬɪɨɥɥɟɪɵ 

ɩɨɫɬɚɜɥɹɸɬɫɹ ɡɚɜɨɞɚɦɢ-ɢɡɝɨɬɨɜɢɬɟɥɹɦɢ ɜ ɤɨɦɩɥɟɤɬɟ ɫ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ 

ɨɛɨɪɭɞɨɜɚɧɢɟɦ. 

ɂɧɮɨɪɦɚɰɢɹ ɫ ɥɨɤɚɥɶɧɵɯ ɩɪɨɝɪɚɦɦɢɪɭɟɦɵɯ ɤɨɧɬɪɨɥɥɟɪɨɜ ɷɬɢɯ ɛɥɨɤɨɜ 

ɩɟɪɟɞɚɟɬɫɹ ɧɚ ɰɟɧɬɪɚɥɶɧɵɣ ɤɨɧɬɪɨɥɥɟɪ ɢ ɪɚɛɨɱɢɟ ɫɬɚɧɰɢɢ ɞɢɫɩɟɬɱɟɪɚ ɜ ɐȾɉ. 

Ʉɨɦɩɥɟɤɫ ɬɟɯɧɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ ȺɋɍɌɉ ɫɨɫɬɨɢɬ ɢɡ: 

- ɤɨɦɩɥɟɤɫɚ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɵɯ ɞɚɬɱɢɤɨɜ, ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɣ, 

ɢɫɩɨɥɧɢɬɟɥɶɧɵɯ ɦɟɯɚɧɢɡɦɨɜ; 

- ɭɩɪɚɜɥɹɸɳɢɯ ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ ɤɨɦɩɥɟɤɫɨɜ (ɍȼɄ), ɧɚ ɛɚɡɟ 

ɩɪɨɝɪɚɦɦɢɪɭɟɦɵɯ ɥɨɝɢɱɟɫɤɢɯ ɤɨɧɬɪɨɥɥɟɪɨɜ (ɉɅɄ), ɩɟɪɫɨɧɚɥɶɧɵɯ ɤɨɦɩɶɸɬɟɪɨɜ 

ɢ ɫɟɪɜɟɪɨɜ; 

- ɫɪɟɞɫɬɜ ɢ ɤɚɧɚɥɨɜ ɫɜɹɡɢ. 

ɉɨɥɟɜɵɟ ɫɪɟɞɫɬɜɚ ɚɜɬɨɦɚɬɢɡɚɰɢɢ, ɦɨɧɬɢɪɭɟɦɵɟ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɚ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɦ ɨɛɨɪɭɞɨɜɚɧɢɢ ɢ ɬɪɭɛɨɩɪɨɜɨɞɚɯ, ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɫ ɩɨɦɨɳɶɸ 

ɫɬɚɧɞɚɪɬɧɵɯ ɡɚɤɥɚɞɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ. 

ɉɪɢɛɨɪɵ, ɬɪɟɛɭɸɳɢɟ ɨɛɨɝɪɟɜɚ, ɧɚ ɨɬɤɪɵɬɵɯ ɩɥɨɳɚɞɤɚɯ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ 

ɜɨ ɜɡɪɵɜɨɡɚɳɢɳɟɧɧɵɯ ɬɟɪɦɨɛɨɤɫɚɯ ɢɥɢ ɬɟɪɦɨɲɤɚɮɚɯ ɫ ɷɥɟɤɬɪɨɨɛɨɝɪɟɜɨɦ. 

ɂɦɩɭɥɶɫɧɵɟ ɥɢɧɢɢ ɢɦɟɸɬ ɦɢɧɢɦɚɥɶɧɭɸ ɞɥɢɧɭ, ɬɟɩɥɨɢɡɨɥɹɰɢɸ ɢ, ɩɪɢ 

ɧɟɨɛɯɨɞɢɦɨɫɬɢ, ɷɥɟɤɬɪɨɨɛɨɝɪɟɜ. 

Ⱦɥɹ ɷɥɟɤɬɪɨɩɢɬɚɧɢɹ ɫɪɟɞɫɬɜ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɟɪɟɦɟɧɧɵɣ ɬɨɤ 

ɧɚɩɪɹɠɟɧɢɟɦ 220ȼ, ɱɚɫɬɨɬɨɣ 50Ƚɰ ɢ ɩɨɫɬɨɹɧɧɵɣ ɬɨɤ ɧɚɩɪɹɠɟɧɢɟɦ 24ȼ. ɉɨɞɜɨɞ 

ɷɥɟɤɬɪɨɩɢɬɚɧɢɹ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɨɬ ɫɢɥɨɜɵɯ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɳɢɬɨɜ ɜ 

ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɣ ɱɚɫɬɢ ɩɪɨɟɤɬɚ. 

Ⱦɥɹ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɝɨ ɩɢɬɚɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ ɤɨɧɬɪɨɥɥɟɪɨɜ ɢ ɜɬɨɪɢɱɧɵɯ 

ɩɪɢɛɨɪɨɜ ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬɫɹ ɢɫɬɨɱɧɢɤɢ ɛɟɫɩɟɪɟɛɨɣɧɨɝɨ ɩɢɬɚɧɢɹ. 

ɉɪɨɝɪɚɦɦɢɪɭɟɦɵɟ ɥɨɝɢɱɟɫɤɢɟ ɤɨɧɬɪɨɥɥɟɪɵ (ɞɚɥɟɟ – ɉɅɄ), ɜɬɨɪɢɱɧɚɹ 

ɚɩɩɚɪɚɬɭɪɚ, ɢɫɬɨɱɧɢɤɢ ɛɟɫɩɟɪɟɛɨɣɧɨɝɨ ɩɢɬɚɧɢɹ ɪɚɡɦɟɳɚɸɬɫɹ ɜ ɨɛɨɝɪɟɜɚɟɦɵɯ 

ɩɨɦɟɳɟɧɢɹɯ ɛɥɨɤɨɜ [4].  
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Ⱦɚɬɱɢɤɢ ɞɚɜɥɟɧɢɹ ɗɧɂ-100 ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɧɟɩɪɟɪɵɜɧɨɝɨ 

ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɞɚɜɥɟɧɢɹ: ɢɡɛɵɬɨɱɧɨɝɨ, ɚɛɫɨɥɸɬɧɨɝɨ, ɪɚɡɪɟɠɟɧɢɹ, ɞɚɜɥɟɧɢɹ-

ɪɚɡɪɟɠɟɧɢɹ, ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ, ɪɚɡɧɨɫɬɢ ɞɚɜɥɟɧɢɣ ɞɥɹ ɪɚɛɨɱɢɯ ɫɪɟɞ (ɧɟɮɬɢ, 

ɜɨɞɵ, ɝɚɡɚ) ɜ ɭɧɢɮɢɰɢɪɨɜɚɧɧɵɣ ɬɨɤɨɜɵɣ ɜɵɯɨɞɧɨɣ ɫɢɝɧɚɥ ɢɥɢ ɰɢɮɪɨɜɨɣ ɫɢɝɧɚɥ. 

Ⱦɚɬɱɢɤɢ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɪɚɛɨɬɵ ɜ ɫɢɫɬɟɦɚɯ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɤɨɧɬɪɨɥɹ, 

ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɢ ɭɩɪɚɜɥɟɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ ɩɪɨɰɟɫɫɚɦɢ ɜ ɪɚɡɥɢɱɧɵɯ 

ɨɬɪɚɫɥɹɯ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ [7]. 

 
Ɋɢɫɭɧɨɤ 1.10 – Ⱦɚɬɱɢɤ ɞɚɜɥɟɧɢɹ ɗɧɂ-100 

 

Ɍɚɛɥɢɰɚ 1.10 – Ɍɟɯɧɢɱɟɫɤɢɟ ɞɚɧɧɵɟ ɞɚɬɱɢɤɢ ɞɚɜɥɟɧɢɹ ɗɧɂ-100 

ɉɚɪɚɦɟɬɪ ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ 

Ɋɚɛɨɱɚɹ ɬɟɦɩɟɪɚɬɭɪɚ, °C -40…+80 

Ⱦɢɚɩɚɡɨɧ ɢɡɦɟɪɟɧɢɣ, Ɇɉɚ 0,06…0,6 
 

Ⱦɚɬɱɢɤɢ ɭɪɨɜɧɹ ɦɨɞɟɥɢ FLR ɫ ɝɟɪɤɨɧɨɦ ɢ ɰɟɩɶɸ ɢɡɦɟɪɟɧɢɹ ɩɪɢɦɟɧɹɸɬɫɹ 

ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɭɪɨɜɧɹ ɠɢɞɤɨɫɬɟɣ. Ɉɧɢ ɪɚɛɨɬɚɸɬ ɩɨ ɩɪɢɧɰɢɩɭ ɩɨɩɥɚɜɤɚ ɫ 

ɦɚɝɧɢɬɧɨɣ ɩɟɪɟɞɚɱɟɣ. ɋɢɫɬɟɦɚ ɦɚɝɧɢɬɨɜ ɩɨɩɥɚɜɤɚ ɩɪɢɜɨɞɢɬ ɜ ɞɟɣɫɬɜɢɟ ɰɟɩɶ 

ɢɡɦɟɪɟɧɢɹ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɜ ɬɪɭɛɟ ɫɤɨɥɶɠɟɧɢɹ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ 

ɬɪɟɯɩɪɨɜɨɞɧɨɦɭ ɩɨɬɟɧɰɢɨɦɟɬɪɭ. ɂɡɦɟɪɟɧɧɨɟ ɧɚɩɪɹɠɟɧɢɟ, ɜɨɡɧɢɤɚɸɳɟɟ ɩɪɢ 

ɷɬɨɦ, ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨ ɜɵɫɨɬɟ ɭɪɨɜɧɹ ɠɢɞɤɨɫɬɢ. ɇɚɩɪɹɠɟɧɢɟ ɢɡɦɟɪɹɟɬɫɹ ɫ 

ɜɵɫɨɤɨɣ ɬɨɱɧɨɫɬɶɸ ɢ ɦɟɥɤɢɦ ɲɚɝɨɦ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɪɚɫɫɬɨɹɧɢɸ ɦɟɠɞɭ 

ɤɨɧɬɚɤɬɚɦɢ ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɰɟɩɢ, ɚ ɩɨɬɨɦɭ ɢɡɦɟɪɟɧɢɟ ɜɟɞɟɬɫɹ ɩɪɚɤɬɢɱɟɫɤɢ 

ɧɟɩɪɟɪɵɜɧɨ [8]. 
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Ɋɢɫɭɧɨɤ 1.11 – Ⱦɚɬɱɢɤɢ ɭɪɨɜɧɹ ɧɟɩɪɟɪɵɜɧɨɝɨ ɢɡɦɟɪɟɧɢɹ FLR-S 

 

Ɍɚɛɥɢɰɚ 1.11 – Ɍɟɯɧɢɱɟɫɤɢɟ ɞɚɧɧɵɟ ɞɚɬɱɢɤɚ ɭɪɨɜɧɹ FLR-S 

ɉɚɪɚɦɟɬɪ ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ 

Ɋɚɛɨɱɚɹ ɬɟɦɩɟɪɚɬɭɪɚ, °C -80…+200 

Ɋɚɛɨɱɟɟ ɞɚɜɥɟɧɢɟ, ɤɉɚ < 8 000 

ɉɪɟɞɟɥɶɧɚɹ ɩɥɨɬɧɨɫɬɶ ρ, ɤɝ/ɦ3 > 400 

 

Ʉɨɦɩɥɟɤɫ ɪɚɫɯɨɞɨɦɟɪɧɵɣ ɄɊ-2-65 ɢɡɦɟɪɹɟɬ ɨɛɴɟɦɧɵɣ ɪɚɫɯɨɞ ɠɢɞɤɨɫɬɟɣ, 

ɧɟɮɬɟɩɪɨɦɵɫɥɨɜɵɯ ɫɬɨɱɧɵɯ ɜɨɞ ɫɢɫɬɟɦɵ ɉɉȾ, ɫ ɜɵɜɨɞɨɦ ɢɧɮɨɪɦɚɰɢɢ ɧɚ 

ɢɧɞɢɤɚɬɨɪ ɢ ɬɟɥɟɦɟɬɪɢɸ ɱɟɪɟɡ ɢɦɩɭɥɶɫɧɵɣ ɜɵɯɨɞ ɢɥɢ ɢɧɬɟɪɮɟɣɫ [9]. 

 
Ɋɢɫɭɧɨɤ 1.12 – Ʉɨɦɩɥɟɤɫ ɪɚɫɯɨɞɨɦɟɪɧɵɣ ɄɊ-2-65 

 

Ɍɚɛɥɢɰɚ 1.12 – Ɍɟɯɧɢɱɟɫɤɢɟ ɞɚɧɧɵɟ ɤɨɦɩɥɟɤɫɚ ɪɚɫɯɨɞɨɦɟɪɧɨɝɨ ɄɊ-2-65 

ɉɚɪɚɦɟɬɪ ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ 

Ⱦɢɚɩɚɡɨɧ ɢɡɦɟɪɟɧɢɣ ɪɚɫɯɨɞɚ, ɦ3/ɱ 4…125 

Ɋɚɛɨɱɟɟ ɞɚɜɥɟɧɢɟ, Ɇɉɚ < 21 

Ɋɚɛɨɱɚɹ ɬɟɦɩɟɪɚɬɭɪɚ, °C -40…+60 

Ɋɚɛɨɱɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɫɪɟɞɵ, °C 0…+60 

Ɋɚɛɨɱɚɹ ɱɚɫɬɨɬɚ, Ƚɰ 10..1 000 

Ɉɬɧɨɫɢɬɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ, % 3 
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ȼɢɛɪɨɩɪɟɨɛɪɚɡɨɜɚɬɟɥɢ ȼɄ-310C ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɩɶɟɡɨɷɥɟɤɬɪɢɱɟɫɤɢɟ 

ɚɤɫɟɥɟɪɨɦɟɬɪɵ ɫ ɫɨɝɥɚɫɭɸɳɢɦɢ ɭɫɢɥɢɬɟɥɹɦɢ (ɞɚɥɟɟ – ȼɉ) ɢ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ 

ɩɪɢɦɟɧɟɧɢɹ ɜ ɫɨɫɬɚɜɟ ɚɩɩɚɪɚɬɭɪɵ ɧɟɩɪɟɪɵɜɧɨɝɨ ɜɢɛɪɚɰɢɨɧɧɨɝɨ ɤɨɧɬɪɨɥɹ, 

ɡɚɳɢɬɵ ɢ ɜɢɛɪɨɞɢɚɝɧɨɫɬɢɤɢ ɧɚɫɨɫɧɵɯ ɚɝɪɟɝɚɬɨɜ ɢ ɞɜɢɝɚɬɟɥɟɣ 

ɧɟɮɬɟɩɟɪɟɤɚɱɢɜɚɸɳɢɯ ɫɬɚɧɰɢɣ. Ⱦɚɬɱɢɤɢ ɫɨɫɬɨɹɬ ɢɡ ɩɶɟɡɨ-ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ 

ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ, ɫɨɟɞɢɧɟɧɧɨɝɨ ɫ ɫɨɝɥɚɫɭɸɳɢɦ ɭɫɢɥɢɬɟɥɟɦ [10]. 

 
Ɋɢɫɭɧɨɤ 1.13 – ȼɢɛɪɨɩɪɟɨɛɪɚɡɨɜɚɬɟɥɢ ɩɶɟɡɨɷɥɟɤɬɪɢɱɟɫɤɢɟ ɫ ɩɪɟɞɭɫɢɥɢɬɟɥɹɦɢ ȼɄ-310C 

 

Ɍɚɛɥɢɰɚ 1.13 – Ɍɟɯɧɢɱɟɫɤɢɟ ɞɚɧɧɵɟ ɞɚɬɱɢɤɚ ɜɢɛɪɚɰɢɢ ȼɄ-310C 

ɉɚɪɚɦɟɬɪ ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ 

Ɋɚɛɨɱɚɹ ɬɟɦɩɟɪɚɬɭɪɚ, °C -30…+80 

Ⱥɬɦɨɫɮɟɪɧɨɟ ɞɚɜɥɟɧɢɟ, ɤɉɚ 84…106,7 

Ɋɚɛɨɱɚɹ ɱɚɫɬɨɬɚ, Ƚɰ 10..1 000 

ȼɢɛɪɨɫɤɨɪɨɫɬɶ, ɦɦ/ɫ 0,1…30 

ȼɢɛɪɨɭɫɤɨɪɟɧɢɟ, ɦ/ɫ2 0,5…400 

ɋɭɦɦɚɪɧɨɟ ɧɚɝɪɭɡɨɱɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ, Ɉɦ 100…150 

ȼɪɟɦɹ ɩɟɪɟɯɨɞɧɨɝɨ ɩɪɨɰɟɫɫɚ, ɫ 5 

 

Ⱥɧɚɥɨɝɨɜɵɟ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɢ ɬɟɦɩɟɪɚɬɭɪɵ ɫ ɭɧɢɮɢɰɢɪɨɜɚɧɧɵɦ ɜɵɯɨɞɧɵɦ 

ɫɢɝɧɚɥɨɦ Ɇɟɬɪɚɧ 271 ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɧɟɣɬɪɚɥɶɧɵɯ 

ɢ ɚɝɪɟɫɫɢɜɧɵɯ ɫɪɟɞ, ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɤɨɬɨɪɵɦ ɦɚɬɟɪɢɚɥ ɡɚɳɢɬɧɨɣ ɚɪɦɚɬɭɪɵ 

ɹɜɥɹɟɬɫɹ ɤɨɪɪɨɡɢɨɧɧɨɫɬɨɣɤɢɦ. ɑɭɜɫɬɜɢɬɟɥɶɧɵɣ ɷɥɟɦɟɧɬ ɩɟɪɜɢɱɧɨɝɨ 

ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ ɢ ɜɫɬɪɨɟɧɧɵɣ ɜ ɝɨɥɨɜɤɭ ɞɚɬɱɢɤɚ ɢɡɦɟɪɢɬɟɥɶɧɵɣ 

ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɩɪɟɨɛɪɚɡɭɸɬ ɢɡɦɟɪɹɟɦɭɸ ɬɟɦɩɟɪɚɬɭɪɭ ɜ ɭɧɢɮɢɰɢɪɨɜɚɧɧɵɣ 

ɜɵɯɨɞɧɨɣ ɫɢɝɧɚɥ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ, ɱɬɨ ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɩɨɫɬɪɨɟɧɢɹ ȺɋɍȾ Ɍɉ 

ɛɟɡ ɩɪɢɦɟɧɟɧɢɹ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɧɨɪɦɢɪɭɸɳɢɯ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɣ [11]. 
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Ɋɢɫɭɧɨɤ 1.14 – ɉɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɬɟɦɩɟɪɚɬɭɪɵ Ɇɟɬɪɚɧ 271 

 

Ɍɚɛɥɢɰɚ 1.14 – Ɍɟɯɧɢɱɟɫɤɢɟ ɞɚɧɧɵɟ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ ɬɟɦɩɟɪɚɬɭɪɵ Ɇɟɬɪɚɧ 271 

ɉɚɪɚɦɟɬɪ ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ 

Ⱦɢɚɩɚɡɨɧ ɢɡɦɟɪɟɧɢɣ ɬɟɦɩɟɪɚɬɭɪɵ, °C -40…+800 

ɉɨɝɪɟɲɧɨɫɬɶ, % 0,5…1 

ȼɵɯɨɞɧɨɣ ɫɢɝɧɚɥ, ɦȺ 4…20 

 

Ʉɨɧɬɪɨɥɥɟɪ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɫɨɡɞɚɧɢɹ ɩɨɥɧɨɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ȺɋɍȾ Ɍɉ, 

ɜ ɬɨɦ ɱɢɫɥɟ. Ʉɨɧɬɪɨɥɥɟɪ ɨɛɟɫɩɟɱɢɜɚɟɬ ɪɚɛɨɬɭ ɜ ɚɜɬɨɦɚɬɢɱɟɫɤɨɦ ɪɟɠɢɦɟ ɢɥɢ ɜ 

ɪɭɱɧɨɦ ɪɟɠɢɦɟ ɧɚ ɦɟɫɬɧɨɣ ɩɚɧɟɥɢ ɭɩɪɚɜɥɟɧɢɹ [12]. 

 
Ɋɢɫɭɧɨɤ 1.15 – ɉɪɨɝɪɚɦɦɢɪɭɟɦɵɣ ɥɨɝɢɱɟɫɤɢɣ ɤɨɧɬɪɨɥɥɟɪ ɗɅɋɂ-ɌɆ 

 

Ɍɚɛɥɢɰɚ 1.15 – Ɍɟɯɧɢɱɟɫɤɢɟ ɞɚɧɧɵɟ ɉɅɄ ɗɅɋɂ-ɌɆ 

ɉɚɪɚɦɟɬɪ ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ 

Ɋɚɛɨɱɚɹ ɬɟɦɩɟɪɚɬɭɪɚ, °C -40…+60 

Ⱥɬɦɨɫɮɟɪɧɨɟ ɞɚɜɥɟɧɢɟ, ɤɉɚ 84…106,7 

ɋɪɟɞɧɟɟ ɜɪɟɦɹ ɧɚɪɚɛɨɬɤɢ ɧɚ ɨɬɤɚɡ, ɱ > 80 000 

ɋɪɟɞɧɢɣ ɫɪɨɤ ɫɥɭɠɛɵ, ɥɟɬ > 10 
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1.3.4 Ⱥɥɝɨɪɢɬɦ ɭɩɪɚɜɥɟɧɢя ɢ ɞɢɚɝɧɨɫɬɢɤɢ 

 

ɍɩɪɚɜɥɟɧɢɟ ɚɝɪɟɝɚɬɨɦ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɞɢɫɬɚɧɰɢɨɧɧɨ ɫ ɰɟɧɬɪɚɥɶɧɨɝɨ 

ɩɭɥɶɬɚ (ȺɊɆ) ɢ ɦɟɫɬɧɵɯ ɩɚɧɟɥɟɣ ɭɩɪɚɜɥɟɧɢɹ. ȼɵɛɨɪ ɫɩɨɫɨɛɚ ɭɩɪɚɜɥɟɧɢɹ 

ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɩɟɪɟɤɥɸɱɚɬɟɥɹ ɧɚ ɦɟɫɬɧɨɣ ɩɚɧɟɥɢ ɭɩɪɚɜɥɟɧɢɹ. 

Ⱦɢɫɬɚɧɰɢɨɧɧɨ ȺɋɍȾ ɞɨɥɠɧɚ ɨɛɟɫɩɟɱɢɜɚɬɶ: 

- ɭɩɪɚɜɥɟɧɢɟ ɷɥɟɤɬɪɨɧɚɫɨɫɧɵɦ ɚɝɪɟɝɚɬɨɦ ɜɨ ɜɫɟɯ ɪɟɠɢɦɚɯ, 

ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɫɯɟɦɨɣ ɫɬɚɧɰɢɢ;  

- ɤɨɧɬɪɨɥɶ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɫ ɩɨɝɪɟɲɧɨɫɬɶɸ ɢɡɦɟɪɟɧɢɣ ɩɨ 

ɬɟɦɩɟɪɚɬɭɪɟ ɢ ɞɚɜɥɟɧɢɸ ɧɟ ɞɨɥɠɧɚ ɛɵɬɶ ɛɨɥɟɟ 1,0%, ɩɨ ɜɢɛɪɚɰɢɢ – 5%, ɩɨ 

ɭɪɨɜɧɸ ɢ ɨɫɟɜɨɦɭ ɫɦɟɳɟɧɢɸ – 2%.  

- ɡɚɳɢɬɧɨɟ ɨɬɤɥɸɱɟɧɢɟ ɚɝɪɟɝɚɬɚ; 

- ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɭɸ ɢ ɚɜɚɪɢɣɧɭɸ ɫɢɝɧɚɥɢɡɚɰɢɸ ɫ ɫɨɯɪɚɧɟɧɢɟɦ 

ɢɧɮɨɪɦɚɰɢɢ ɨ ɧɟɢɫɩɪɚɜɧɨɫɬɢ; 

- ɫɜɟɬɨɜɭɸ ɫɢɝɧɚɥɢɡɚɰɢɸ ɫɨɫɬɨɹɧɢɹ ɦɟɯɚɧɢɡɦɨɜ. 

ɋ ɦɟɫɬɧɨɣ ɩɚɧɟɥɢ ɭɩɪɚɜɥɟɧɢɹ ɷɥɟɤɬɪɨɧɚɫɨɫɧɵɦ ɚɝɪɟɝɚɬɨɦ:  

- ɧɚɫɨɫɧɵɣ ɚɝɪɟɝɚɬ «ɜɤɥɸɱɢɬɶ / ɨɬɤɥɸɱɢɬɶ» ɢ «ɚɜɚɪɢɣɧɵɣ ɨɫɬɚɧɨɜ»; 

- ɡɚɞɜɢɠɤɚ ɧɚ ɜɯɨɞɟ ɢ ɜɵɯɨɞɟ ɧɚɫɨɫɚ «ɨɬɤɪɵɬɶ / ɡɚɤɪɵɬɶ / ɫɬɨɩ»; 

Ⱥ ɬɚɤɠɟ ɫɜɟɬɨɜɭɸ ɢɧɞɢɤɚɰɢɸ:  

- ɧɚɫɨɫɧɵɣ ɚɝɪɟɝɚɬ «ɚɝɪɟɝɚɬ ɜ ɪɚɛɨɬɟ» ɢ «ɚɝɪɟɝɚɬ ɝɨɬɨɜ ɤ ɩɭɫɤɭ»; 

- ɡɚɞɜɢɠɤɚ ɧɚ ɜɯɨɞɟ ɢ ɜɵɯɨɞɟ ɧɚɫɨɫɚ «ɨɬɤɪɵɬɚ» ɢ «ɡɚɤɪɵɬɚ» [6]; 
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ɍɩɪɚɜɥɟɧɢɟ ɢ ɞɢɚɝɧɨɫɬɢɤɚ ɷɥɟɤɬɪɨɧɚɫɨɫɧɨɝɨ ɚɝɪɟɝɚɬɚ ɩɪɨɜɨɞɢɬɫɹ ɩɨ 

ɚɥɝɨɪɢɬɦɭ, ɩɪɟɞɫɬɚɜɥɟɧɧɨɦɭ ɧɚ ɪɢɫɭɧɤɟ 1.16 

 
Ɋɢɫɭɧɨɤ 1.16 – Ƚɪɚɮɢɱɟɫɤɢɣ ɚɥɝɨɪɢɬɦ ɭɩɪɚɜɥɟɧɢɹ ɢ ɞɢɚɝɧɨɫɬɢɤɢ 

 

1.3.4.1 Ʉɨɦɚɧɞɚ «ɉɭɫɤ» 

 

ɉɨɞɝɨɬɨɜɤɚ, ɩɭɫɤ ɢ ɨɫɬɚɧɨɜɤɚ ɫɢɫɬɟɦɵ ɚɜɬɨɦɚɬɢɤɢ, ɤɨɧɬɪɨɥɹ 

ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɧɚɫɨɫɧɵɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ ɩɪɨɜɨɞɢɬɫɹ 

ɚɬɬɟɫɬɨɜɚɧɧɵɦ ɩɟɪɫɨɧɚɥɨɦ. 

ɉɪɢ ɩɨɞɝɨɬɨɜɤɟ ɤ ɩɭɫɤɭ ɫɢɫɬɟɦɵ ɚɜɬɨɦɚɬɢɤɢ ɩɪɨɜɨɞɹɬ ɫɥɟɞɭɸɳɢɟ ɪɚɛɨɬɵ: 

- ɜɢɡɭɚɥɶɧɵɣ ɨɫɦɨɬɪ; 

- ɩɪɨɜɟɪɤɚ: ɦɟɠɤɪɨɫɫɨɜɵɯ ɫɨɟɞɢɧɟɧɢɣ, ɤɨɧɮɢɝɭɪɚɰɢɢ ɢ ɪɚɛɨɬɵ ɛɚɪɶɟɪɨɜ 

ɢɫɤɪɨɡɚɳɢɬɵ, ɲɤɚɥ ɩɪɢɛɨɪɨɜ, ɚɞɪɟɫɧɨɫɬɢ ɩɨɡɢɰɢɣ, ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ 
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ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ ɲɤɚɮɚɯ ɭɩɪɚɜɥɟɧɢɹ, ɩɢɬɚɧɢɹ ɫɢɫɬɟɦɵ, ɩɪɚɜɢɥɶɧɨɫɬɢ 

ɦɚɪɤɢɪɨɜɤɢ ɢ ɩɨɞɤɥɸɱɟɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɩɪɨɜɨɞɨɤ, ɡɚɡɟɦɥɟɧɢɹ; 

- ɬɟɫɬɢɪɨɜɚɧɢɟ ɦɨɞɭɥɟɣ ɜɜɨɞɚ ɢ ɜɵɜɨɞɚ; 

- ɧɚɫɬɪɨɣɤɚ ɤɨɧɬɭɪɨɜ ɪɟɝɭɥɢɪɨɜɚɧɢɹ, ɩɨɞɛɨɪ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɵɯ, 

ɢɧɬɟɝɪɚɥɶɧɵɯ ɢ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɯ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɪɟɝɭɥɢɪɨɜɚɧɢɹ; 

- ɧɚɥɚɞɤɚ ɤɚɫɤɚɞɧɵɯ ɢ ɥɨɝɢɱɟɫɤɢɯ ɫɯɟɦ ɭɩɪɚɜɥɟɧɢɹ ɩɪɨɰɟɫɫɚɦɢ ɢ 

ɛɥɨɤɢɪɨɜɤɚɦɢ. 

- ɧɚɥɚɞɤɚ ȺɋɍȾ ɜ ɫɨɫɬɚɜɟ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ. 

ɉɨ ɤɨɦɚɧɞɟ «ɉɭɫɤ» ɩɪɨɜɟɪɹɸɬɫɹ ɛɥɨɤɢɪɨɜɤɢ «Ɋɚɡɪɟɲɟɧɢɟ ɧɚ ɩɭɫɤ» ɢ ɩɪɢ 

ɩɨɥɨɠɢɬɟɥɶɧɨɦ ɢɫɯɨɞɟ ɜɤɥɸɱɚɟɬɫɹ ɞɜɢɝɚɬɟɥɶ ɷɥɟɤɬɪɨɧɚɫɨɫɧɨɝɨ ɚɝɪɟɝɚɬɚ, 

ɨɬɤɪɵɜɚɟɬɫɹ ɡɚɞɜɢɠɤɚ ɧɚ ɜɵɯɨɞɟ ɢɡ ɧɚɫɨɫɚ. 

ɇɚ ɜɪɟɦɹ ɩɭɫɤɚ ɚɝɪɟɝɚɬɚ (ɞɨ ɞɨɫɬɢɠɟɧɢɹ ɞɚɜɥɟɧɢɹ ɧɚ ɜɵɯɨɞɟ ɧɚɫɨɫɚ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɧɭɥɟɜɨɣ ɩɨɞɚɱɟ) ɜɵɜɨɞɹɬɫɹ ɢɡ ɞɟɣɫɬɜɢɹ ɡɚɳɢɬɚ ɩɨ ɜɢɛɪɚɰɢɢ 

ɢ ɩɚɞɟɧɢɸ ɞɚɜɥɟɧɢɹ ɧɚ ɧɚɝɧɟɬɚɧɢɢ. ɉɨɫɥɟ ɞɨɫɬɢɠɟɧɢɹ ɞɚɜɥɟɧɢɹ ɧɚ ɜɵɯɨɞɟ 

ɧɚɫɨɫɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɧɭɥɟɜɨɣ ɩɨɞɚɱɟ ɩɨɞɚɟɬɫɹ ɤɨɦɚɧɞɚ ɧɚ ɨɬɤɪɵɬɢɟ 

ɧɚɩɨɪɧɨɣ ɡɚɞɜɢɠɤɢ. [6] 

 

1.3.4.2 Ʉɨɦɚɧɞɚ «ɋɬɨɩ» 

 

ȼɨ ɜɪɟɦɹ ɪɚɛɨɬɵ ɚɝɪɟɝɚɬɚ ɞɨɥɠɟɧ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɤɨɧɬɪɨɥɶ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɢ ɩɪɢ ɨɬɤɥɨɧɟɧɢɢ ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ ɩɚɪɚɦɟɬɪɨɜ ɨɬ 

ɡɚɞɚɧɧɵɯ ɡɧɚɱɟɧɢɣ ɜ ɬɚɛɥɢɰɟ 1.9 ɞɨɥɠɧɚ ɛɵɬɶ ɜɵɩɨɥɧɟɧɚ ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɚɹ 

ɫɢɝɧɚɥɢɡɚɰɢɹ, ɩɪɢ ɚɜɚɪɢɣɧɨɦ ɨɬɤɥɨɧɟɧɢɢ – ɚɜɚɪɢɣɧɚɹ ɫɢɝɧɚɥɢɡɚɰɢɹ ɢ ɨɫɬɚɧɨɜɤɚ 

ɚɝɪɟɝɚɬɚ. ɉɪɢ ɨɫɬɚɧɨɜɤɟ ɞɨɥɠɟɧ ɨɬɤɥɸɱɢɬɶɫɹ ɞɜɢɝɚɬɟɥɶ, ɡɚɤɪɵɬɶɫɹ ɡɚɞɜɢɠɤɚ ɧɚ 

ɜɵɯɨɞɟ ɢɡ ɧɚɫɨɫɚ. 

ȼ ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ ɫɢɫɬɟɦ ɦɨɝɭɬ ɜɨɡɧɢɤɚɬɶ ɚɜɚɪɢɣɧɵɟ ɫɢɬɭɚɰɢɢ, 

ɬɪɟɛɭɸɳɢɟ ɧɟɦɟɞɥɟɧɧɨɣ ɨɫɬɚɧɨɜɤɢ ɜɫɟɣ ɫɢɫɬɟɦɵ ɢɥɢ ɨɬɞɟɥɶɧɵɯ ɟɝɨ ɭɡɥɨɜ. 

ɉɪɢɱɢɧɨɣ ɚɜɚɪɢɣɧɨɣ ɨɫɬɚɧɨɜɤɢ ɦɨɠɟɬ ɩɨɫɥɭɠɢɬɶ: 

- ɫɪɚɛɚɬɵɜɚɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɢ ɦɟɯɚɧɢɱɟɫɤɢɯ ɛɥɨɤɢɪɨɜɨɤ ɩɨ ɭɫɬɚɜɤɚɦ; 

- ɩɪɟɤɪɚɳɟɧɢɟ ɩɨɞɚɱɢ ɫɵɪɶɹ; 
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- ɩɪɟɤɪɚɳɟɧɢɟ ɩɨɞɚɱɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ; 

- ɩɪɟɤɪɚɳɟɧɢɟ ɩɨɞɚɱɢ ɜɨɡɞɭɯɚ Ʉɂɉ; 

- ɪɚɡɝɟɪɦɟɬɢɡɚɰɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɬɪɭɛɨɩɪɨɜɨɞɨɜ; 

- ɩɨɠɚɪ, ɡɚɝɚɡɨɜɚɧɧɨɫɬɶ ɢɥɢ ɜɡɪɵɜ. 

Ⱥɜɚɪɢɣɧɚɹ ɨɫɬɚɧɨɜɤɚ ɦɨɠɟɬ ɛɵɬɶ ɨɫɭɳɟɫɬɜɥɟɧɚ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɨɬ 

ɞɚɬɱɢɤɨɜ ɫɢɫɬɟɦɵ ɩɪɨɬɢɜɨɚɜɚɪɢɣɧɨɣ ɡɚɳɢɬɵ ɢɥɢ ɞɢɫɬɚɧɰɢɨɧɧɨ ɨɩɟɪɚɬɨɪɨɦ ɫɨ 

ɳɢɬɚ ɭɩɪɚɜɥɟɧɢɹ ɩɪɨɰɟɫɫɨɦ (ȺɊɆ), ɢɫɩɨɥɶɡɭɹ ɷɥɟɤɬɪɨɩɪɢɜɨɞɧɵɟ ɡɚɩɨɪɧɵɟ 

ɤɥɚɩɚɧɵ, ɚ ɬɚɤɠɟ ɤɧɨɩɤɨɣ, ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɧɚ ɦɟɫɬɧɨɣ ɩɚɧɟɥɢ ɭɩɪɚɜɥɟɧɢɹ. 

ȼ ɫɨɫɬɚɜɟ ɜɵɞɟɥɟɧɵ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɛɥɨɤɢ, ɤɚɠɞɵɣ ɢɡ ɤɨɬɨɪɵɯ ɢɦɟɟɬ 

ɞɢɫɬɚɧɰɢɨɧɧɨ-ɭɩɪɚɜɥɹɟɦɭɸ ɚɪɦɚɬɭɪɭ, ɫ ɩɨɦɨɳɶɸ ɤɨɬɨɪɨɣ ɜɨɡɦɨɠɧɚ ɥɨɤɚɥɶɧɚɹ 

ɨɬɫɟɱɤɚ ɛɥɨɤɚ ɨɬ ɭɫɬɚɧɨɜɤɢ ɩɪɢ ɪɚɡɝɟɪɦɟɬɢɡɚɰɢɢ ɚɩɩɚɪɚɬɚ ɢɥɢ ɬɪɭɛɨɩɪɨɜɨɞɚ, 

ɜɯɨɞɹɳɟɝɨ ɜ ɛɥɨɤ. 

Ɂɚɳɢɬɧɨɟ ɨɬɤɥɸɱɟɧɢɟ ɚɝɪɟɝɚɬɚ ɩɨ ɬɟɦɩɟɪɚɬɭɪɟ ɢ ɜɢɛɪɨɫɤɨɪɨɫɬɢ 

ɩɨɞɲɢɩɧɢɤɨɜ, ɚ ɬɚɤɠɟ ɭɪɨɜɧɸ ɠɢɞɤɨɫɬɢ ɜ ɫɢɫɬɟɦɟ ɨɯɥɚɠɞɟɧɢɟ ɜɵɩɨɥɧɹɟɬɫɹ ɫ 

ɡɚɞɟɪɠɤɨɣ ɧɟ ɦɟɧɟɟ 1 ɫɟɤ, ɩɨ ɞɚɜɥɟɧɢɸ ɧɟ ɦɟɧɟɟ 3 ɫɟɤ, ɩɨ ɨɫɬɚɥɶɧɵɦ ɡɚɳɢɳɚɟɬɫɹ 

ɦɝɧɨɜɟɧɧɨ. 

ɀɢɞɤɢɟ ɩɪɨɞɭɤɬɵ ɢɡ ɚɜɚɪɢɣɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɫɜɹɡɚɧɧɵɯ ɫ ɧɢɦ 

ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɫɛɪɚɫɵɜɚɸɬɫɹ ɜ ɡɚɤɪɵɬɭɸ ɞɪɟɧɚɠɧɭɸ ɫɢɫɬɟɦɭ ɢɥɢ ɨɬɤɪɵɬɭɸ 

ɞɪɟɧɚɠɧɭɸ ɫɢɫɬɟɦɭ ɨɩɚɫɧɵɯ ɫɬɨɤɨɜ. Ⱥɜɚɪɢɣɧɵɟ ɫɛɪɨɫɵ ɨɬ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɯ 

ɤɥɚɩɚɧɨɜ ɜ ɪɟɡɭɥɶɬɚɬɟ ɩɪɟɜɵɲɟɧɢɹ ɞɚɜɥɟɧɢɹ ɜ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɫɢɫɬɟɦɚɯ 

ɧɚɩɪɚɜɥɹɸɬɫɹ ɜ ɚɜɚɪɢɣɧɭɸ ɞɪɟɧɚɠɧɭɸ ɫɢɫɬɟɦɭ. 

Ⱦɥɹ ɫɛɨɪɚ ɠɢɞɤɨɫɬɢ ɫ ɩɨɞɞɨɧɨɜ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, 

ɪɚɡɦɟɳёɧɧɨɝɨ ɤɚɤ ɧɚ ɨɬɤɪɵɬɨɣ ɩɥɨɳɚɞɤɟ, ɬɚɤ ɢ ɜ ɩɨɦɟɳɟɧɢɹɯ 

ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɨɬɤɪɵɬɚɹ ɞɪɟɧɚɠɧɚɹ ɫɢɫɬɟɦɚ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɫɬɨɤɨɜ. 

Ƚɚɡɨɨɛɪɚɡɧɵɟ ɩɪɨɞɭɤɬɵ ɢɡ ɚɜɚɪɢɣɧɵɯ ɚɩɩɚɪɚɬɨɜ ɢ ɬɪɭɛɨɩɪɨɜɨɞɨɜ 

ɫɛɪɚɫɵɜɚɸɬɫɹ ɧɚ ɮɚɤɟɥɵ ȼȾ ɢɥɢ ɇȾ. 

Ɉɫɧɨɜɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɚ ɢɦɟɧɧɨ ɧɚɫɨɫɵ, ɤɨɦɩɪɟɫɫɨɪɵ, ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ 

ɥɢɧɢɢ ɫɢɫɬɟɦ ɫɟɩɚɪɚɰɢɢ ɢ ɩɨɞɝɨɬɨɜɤɢ ɧɟɮɬɢ, ɩɨɞɝɨɬɨɜɤɢ ɩɥɚɫɬɨɜɨɣ ɜɨɞɵ, 

ɤɨɦɩɪɟɫɫɨɪɧɨɣ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ, ɜɟɪɨɹɬɧɨɫɬɶ ɜɵɯɨɞɚ ɢɡ ɫɬɪɨɹ ɤɨɬɨɪɨɝɨ 

ɧɚɢɛɨɥɟɟ ɡɧɚɱɢɦɚ, ɢɦɟɟɬ ɪɟɡɟɪɜ [6]. 
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1.4 ɉɪɨɛɥɟɦɵ ɢ ɭяɡɜɢɦɨɫɬɢ ȺɋɍȾ 

 

ɋɨɡɞɚɧɢɟ ɢ ɜɧɟɞɪɟɧɢɟ ɟɞɢɧɨɣ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ 

ɧɟɮɬɟɝɚɡɨɜɵɯ ɩɪɟɞɩɪɢɹɬɢɣ, ɨɛɟɫɩɟɱɢɜɚɸɳɟɣ ɫɨɜɦɟɫɬɧɭɸ ɪɚɛɨɬɭ ɩɪɨɝɪɚɦɦɧɵɯ 

ɢ ɚɩɩɚɪɚɬɧɵɯ ɫɪɟɞɫɬɜ ɫɢɫɬɟɦ ȺɋɍȾ ɞɚɜɧɨ ɫɬɚɥɨ ɚɤɬɭɚɥɶɧɨɣ ɡɚɞɚɱɟɣ. ɇɚɪɹɞɭ ɫ 

ɪɟɲɟɧɢɟɦ ɩɨɫɬɚɜɥɟɧɧɵɯ ɡɚɞɚɱ ɩɟɪɟɞ ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɣ ɫɢɫɬɟɦɨɣ ɚɜɬɨɦɚɬɢɡɚɰɢɢ 

ɜɨɡɧɢɤɚɟɬ ɦɧɨɠɟɫɬɜɨ ɩɪɨɛɥɟɦ, ɬɪɟɛɭɸɳɢɯ ɜɥɨɠɟɧɢɣ ɡɧɚɱɢɬɟɥɶɧɵɯ ɪɟɫɭɪɫɨɜ. 

ɇɚ ɷɬɚɩɟ ɮɨɪɦɢɪɨɜɚɧɢɹ ɬɟɯɧɢɱɟɫɤɨɝɨ ɡɚɞɚɧɢɹ ɩɟɪɟɞ ɪɚɡɪɚɛɨɬɱɢɤɚɦɢ 

ɩɨɹɜɥɹɟɬɫɹ ɩɪɨɛɥɟɦɚ ɭɫɬɚɧɨɜɥɟɧɢɹ ɧɨɪɦɚɬɢɜɨɜ ɬɨɱɧɨɫɬɢ ɢɡɦɟɪɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ. 

Ⱥ ɩɨɫɥɟ ɫɥɟɞɭɟɬ ɩɨɞɨɛɪɚɬɶ ɤɨɦɩɥɟɤɬ ɬɟɯɧɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ 

ɡɚɞɚɧɧɵɟ ɧɨɪɦɚɬɢɜɧɵ ɬɨɱɧɨɫɬɢ ɢɡɦɟɪɹɟɦɵɯ ɩɚɪɚɦɟɬɪɨɜ. Ɍɚɤɠɟ ɧɟɨɛɯɨɞɢɦɨ 

ɪɚɰɢɨɧɚɥɶɧɨ ɜɵɛɪɚɬɶ ɫɪɟɞɫɬɜɚ ɭɩɪɚɜɥɹɸɳɟɣ ɬɟɯɧɢɤɢ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ 

ɢɡɦɟɪɟɧɢɣ ɡɚɞɚɧɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ. 

ɇɚ ɷɬɚɩɟ ɜɧɟɞɪɟɧɢɹ ȺɋɍȾ ɜɨɡɧɢɤɚɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɱɚɫɬɢɱɧɨɣ ɢɥɢ 

ɩɨɥɧɨɣ ɪɟɨɪɝɚɧɢɡɚɰɢɢ ɫɬɪɭɤɬɭɪɵ ɩɪɟɞɩɪɢɹɬɢɹ ɢ ɟɟ ɭɫɬɨɹɜɲɢɯɫɹ ɬɟɯɧɨɥɨɝɢɣ, ɱɬɨ 

ɜɥɟɱɟɬ ɡɚ ɫɨɛɨɣ ɨɫɬɚɧɨɜɤɭ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ. ɇɚ ɨɫɧɨɜɟ ɢɫɫɥɟɞɨɜɚɧɢɹ 

ɞɟɹɬɟɥɶɧɨɫɬɢ ɨɪɝɚɧɢɡɚɰɢɢ, ɫɬɪɨɢɬɫɹ ɞɚɥɶɧɟɣɲɚɹ ɫɯɟɦɚ ɤɨɪɩɨɪɚɬɢɜɧɨɣ ɫɢɫɬɟɦɵ 

ɭɩɪɚɜɥɟɧɢɹ ɢ ɞɢɚɝɧɨɫɬɢɤɢ Ɍɉ. ɉɪɢ ɦɨɧɬɚɠɟ, ɧɚɥɚɞɤɟ ɢ ɜ ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɬɪɟɛɭɟɬɫɹ ɩɨɫɬɨɹɧɧɵɣ ɦɟɬɪɨɥɨɝɢɱɟɫɤɢɣ ɤɨɧɬɪɨɥɶ ɢ ɨɛɫɥɭɠɢɜɚɧɢɟ ɤɚɧɚɥɨɜ 

ɫɢɫɬɟɦ, ɚ ɢɦɟɧɧɨ, ɦɟɬɪɨɥɨɝɢɱɟɫɤɚɹ ɚɬɬɟɫɬɚɰɢɹ, ɩɟɪɢɨɞɢɱɟɫɤɚɹ ɩɨɜɟɪɤɚ, 

ɤɚɥɢɛɪɨɜɤɭ, ɪɟɝɭɥɢɪɨɜɤɭ ɢ ɪɟɦɨɧɬ ɬɟɯɧɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ. 

ɇɚ ɷɬɚɩɟ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɢɫɬɟɦɵ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɜɚɠɧɨ ɨɪɝɚɧɢɡɨɜɚɬɶ 

ɤɨɦɩɟɬɟɧɬɧɵɣ ɩɟɪɫɨɧɚɥ ɞɥɹ ɨɛɫɥɭɠɢɜɚɧɢɹ ȺɋɍȾ. ȼɨɡɦɨɠɧɨ, ɩɨɧɚɞɨɛɢɬɫɹ 

ɩɨɜɵɲɟɧɢɟ ɤɜɚɥɢɮɢɤɚɰɢɢ ɞɥɹ ɫɨɬɪɭɞɧɢɤɨɜ ɩɪɟɞɩɪɢɹɬɢɹ, ɫɨɩɪɨɜɨɠɞɚɸɳɢɯ 

ɛɟɡɨɬɤɚɡɧɭɸ ɪɚɛɨɬɭ ɞɚɧɧɨɣ ɫɢɫɬɟɦɵ [17]. 

Ɍɚɤɠɟ ɛɨɥɶɲɭɸ ɡɧɚɱɟɧɢɟ ɜ ɫɢɫɬɟɦɟ ɢɦɟɟɬ ɢɧɮɨɪɦɚɰɢɨɧɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ. 

ȼ ɷɬɨɣ ɨɛɥɚɫɬɢ ɜɵɞɟɥɹɸɬ ɫɥɟɞɭɸɳɢɟ ɩɪɨɛɥɟɦɵ: 

- ɨɬɫɭɬɫɬɜɢɟ ɡɚɳɢɬɵ ɨɬ ɧɟɫɚɧɤɰɢɨɧɢɪɨɜɚɧɧɨɝɨ ɞɨɫɬɭɩɚ; 

- ɧɟɤɨɪɪɟɤɬɧɨɟ ɢ ɧɟɫɜɨɟɜɪɟɦɟɧɧɨɟ ɨɛɧɨɜɥɟɧɢɟ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ; 

- ɡɚɪɚɠɟɧɢɟ ɫɢɫɬɟɦɵ ɜɢɪɭɫɧɨɦ ɩɪɨɝɪɚɦɦɧɵɦ ɨɛɟɫɩɟɱɟɧɢɟɦ; 



 

48 

- ɨɬɫɭɬɫɬɜɢɟ ɪɚɡɞɟɥɟɧɢɹ ɫɟɝɦɟɧɬɨɜ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɫɢɫɬɟɦ (ɨɮɢɫɧɵɟ ɢ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɡɚɞɚɱɢ); 

- ɨɬɫɭɬɫɬɜɢɟ ɦɧɨɝɨɭɪɨɜɧɟɜɨɝɨ ɞɨɫɬɭɩɚ ɤ ɫɢɫɬɟɦɟ [18]. 
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2 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɢ ɪɚɫɱɟɬ ɂȺɋɍȾ 

 

2.1 ɋɩɨɫɨɛɵ ɪɟɝɭɥɢɪɨɜɚɧɢя ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ ɧɚɫɨɫɧɨɝɨ ɚɝɪɟɝɚɬɚ 

 

Ɋɚɡɪɚɛɚɬɵɜɚɹ ɢɧɬɟɝɪɢɪɨɜɚɧɧɭɸ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɭɸ ɫɢɫɬɟɦɭ ɭɩɪɚɜɥɟɧɢɹ 

ɢ ɞɢɚɝɧɨɫɬɢɤɢ (ɞɚɥɟɟ – ɂȺɋɍȾ) ɧɚɫɨɫɧɵɦ ɚɝɪɟɝɚɬɨɦ ɞɥɹ ɧɚɱɚɥɚ ɧɟɨɛɯɨɞɢɦɨ 

ɢɫɫɥɟɞɨɜɚɬɶ ɩɚɪɚɦɟɬɪɵ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɧɚ ɤɨɬɨɪɵɟ ɦɨɠɧɨ ɜɨɡɞɟɣɫɬɜɨɜɚɬɶ 

ɜɧɟɲɧɟ, ɧɟ ɩɪɢɛɟɝɚɹ ɤ ɢɡɦɟɧɟɧɢɸ ɢɯ ɤɨɧɫɬɪɭɤɰɢɢ. ɇɚ ɩɪɚɤɬɢɤɟ ɫɭɳɟɫɬɜɭɟɬ 

ɧɟɫɤɨɥɶɤɨ ɫɩɨɫɨɛɨɜ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɪɚɛɨɬɵ ɤɚɤ ɫɚɦɨɝɨ ɧɚɫɨɫɚ, ɬɚɤ ɢ ɟɝɨ 

ɩɪɢɜɨɞɧɨɝɨ ɞɜɢɝɚɬɟɥɹ. 

Ʉ ɨɫɧɨɜɧɵɦ ɫɩɨɫɨɛɚɦ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɪɟɠɢɦɚ ɪɚɛɨɬɵ ɧɚɫɨɫɚ ɨɬɧɨɫɹɬɫɹ: 

- ɛɚɣɩɚɫɢɪɨɜɚɧɢɟ (ɩɟɪɟɩɭɫɤ); 

- ɞɪɨɫɫɟɥɢɪɨɜɚɧɢɟ (ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɡɚɞɜɢɠɤɢ); 

- ɢɡɦɟɧɟɧɢɟ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɜɚɥɚ ɢ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ. 

Ȼɚɣɩɚɫɢɪɨɜɚɧɢɟ ɜɵɩɨɥɧɹɟɬɫɹ ɩɟɪɟɩɭɫɤɨɦ ɩɟɪɟɤɚɱɢɜɚɟɦɨɣ ɠɢɞɤɨɫɬɢ ɢɡ 

ɧɚɩɨɪɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ ɜɨ ɜɫɚɫɵɜɚɸɳɢɣ ɩɨ ɫɩɢɪɚɥɶɧɨɦɭ ɬɪɭɛɨɩɪɨɜɨɞɭ ɫ 

ɡɚɞɜɢɠɤɨɣ. Ɋɟɝɭɥɢɪɨɜɚɧɢɟ ɡɚɞɜɢɠɤɢ ɩɨɡɜɨɥɹɟɬ ɦɟɧɹɬɶ ɩɨɞɚɱɭ ɧɚɫɨɫɚ, ɛɟɡ 

ɢɡɦɟɧɟɧɢɣ ɪɟɠɢɦɚ ɪɚɛɨɬɵ ɢ ɩɚɪɚɦɟɬɪɨɜ ɫɚɦɨɝɨ ɧɚɫɨɫɚ. ɇɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟ 

ɞɚɧɧɨɝɨ ɫɩɨɫɨɛɚ ɩɪɢɜɨɞɢɬ ɤ ɩɨɬɟɪɟ ɷɧɟɪɝɢɢ ɧɚ ɩɟɪɟɩɭɫɤ ɩɨ ɛɚɣɩɚɫɭ «ɨɛɨɪɨɬɧɨɣ» 

ɠɢɞɤɨɫɬɢ ɢ ɤ ɧɟɛɨɥɶɲɨɦɭ ɭɫɥɨɠɧɟɧɢɸ ɩɪɢ ɨɛɫɥɭɠɢɜɚɧɢɢ ɧɚɫɨɫɧɨɣ ɭɫɬɚɧɨɜɤɢ. 

Ⱦɪɨɫɫɟɥɢɪɨɜɚɧɢɟɦ ɜ ɧɚɩɨɪɧɨɦ ɬɪɭɛɨɩɪɨɜɨɞɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɪɟɝɭɥɢɪɭɸɳɟɣ 

ɡɚɞɜɢɠɤɨɣ ɞɥɹ ɢɡɦɟɧɟɧɢɹ ɩɨɞɚɱɢ ɢ ɧɚɩɨɪɚ ɜ ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ. ȼ ɫɥɭɱɚɟ 

ɨɬɤɪɵɬɢɹ ɡɚɞɜɢɠɤɢ ɩɨɞɚɱɚ Q ɪɚɫɬɟɬ, ɧɨ ɪɚɫɬɟɬ ɢ ɩɨɬɪɟɛɥɹɟɦɚɹ ɦɨɳɧɨɫɬɶ, 

ɜɟɥɢɱɢɧɚ ɤɨɬɨɪɨɣ ɨɝɪɚɧɢɱɟɧɚ ɦɨɳɧɨɫɬɶɸ ɩɪɢɜɨɞɚ. ɉɪɢ ɡɚɤɪɵɜɚɧɢɢ ɡɚɞɜɢɠɤɢ 

ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɝɢɞɪɚɜɥɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɩɨɞɚɱɚ Q ɧɚɫɨɫɚ 

ɫɧɢɠɚɟɬɫɹ, ɨɫɬɚɜɚɹɫɶ ɨɞɢɧɚɤɨɜɨɣ ɫ ɪɚɫɯɨɞɨɦ ɠɢɞɤɨɫɬɢ ɜ ɬɪɭɛɨɩɪɨɜɨɞɟ. 

ɉɨɫɤɨɥɶɤɭ ɭɯɭɞɲɚɟɬɫɹ ɝɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɛɨɱɢɣ ɩɪɨɰɟɫɫ ɧɚɫɨɫɚ, ɜ ɧɟɦ 

ɩɨɹɜɥɹɸɬɫɹ ɨɛɪɚɬɧɵɟ ɩɨɬɨɤɢ ɠɢɞɤɨɫɬɢ, ɜɢɛɪɚɰɢɹ ɢ ɲɭɦ, ɚ ɬɚɤɠɟ ɧɚɝɪɟɜ ɜɫɟɝɨ 

ɚɝɪɟɝɚɬɚ ɢ ɩɪɨɬɨɱɧɨɝɨ ɬɪɚɤɬɚ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɩɨɬɟɪɹɦ ɷɧɟɪɝɢɢ ɢ ɫɧɢɠɟɧɢɸ ɄɉȾ. 
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Ɋɟɝɭɥɢɪɨɜɚɧɢɟ ɩɭɬɟɦ ɢɡɦɟɧɟɧɢɹ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ 

ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɣ ɫ ɢɡɦɟɧɹɟɦɵɦ ɱɢɫɥɨɦ ɨɛɨɪɨɬɨɜ, 

ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɯ ɦɭɮɬ ɢ ɝɢɞɪɨɦɭɮɬ. Ƚɢɞɪɨɦɭɮɬɚ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɟɦɤɨɫɬɶ, 

ɫɨɟɞɢɧɟɧɧɭɸ ɚɪɦɚɬɭɪɨɣ ɫ ɨɬɞɟɥɶɧɨ ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɦ ɚɝɪɟɝɚɬɨɦ-ɬɭɪɛɢɧɨɣ, 

ɫɨɨɫɧɵɦ ɫ ɫɚɦɢɦ ɧɚɫɨɫɨɦ. ɇɟɞɨɫɬɚɬɤɚɦɢ ɝɢɞɪɨɦɭɮɬ ɹɜɥɹɟɬɫɹ ɝɚɛɚɪɢɬɧɨɫɬɶ, 

ɩɨɞɜɟɪɠɟɧɧɨɫɬɶ ɢɡɧɨɫɭ ɢ ɫɥɨɠɧɨɫɬɶ ɜ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɪɟɦɨɧɬɟ. ɏɨɬɹ ɞɚɧɧɵɣ 

ɫɩɨɫɨɛ ɩɨɡɜɨɥɹɟɬ ɢɡɦɟɧɹɬɶ ɩɨɞɚɱɭ ɧɚɫɨɫɚ ɜ ɲɢɪɨɤɢɯ ɩɪɟɞɟɥɚɯ, ɛɟɡ ɨɫɨɛɨɣ 

ɩɨɬɟɪɢ ɄɉȾ. 

ȼɥɢɹɧɢɟ ɧɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɧɚɫɨɫɚ ɬɚɤɠɟ ɞɨɫɬɢɝɚɟɬɫɹ ɩɭɬɟɦ ɢɡɦɟɧɟɧɢɹ 

ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɜɚɥɚ ɧɚɫɨɫɚ ɱɟɪɟɡ ɢɡɦɟɧɟɧɢɟ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɪɨɬɨɪɚ ɫ 

ɩɨɦɨɳɶɸ ɪɟɨɫɬɚɬɨɜ ɢ ɫɨɩɪɨɬɢɜɥɟɧɢɣ [4]. 

ɍɩɪɚɜɥɟɧɢɟ ɨɛɨɪɨɬɚɦɢ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ ɜɵɩɨɥɧɹɟɬɫɹ ɞɜɭɦɹ ɫɩɨɫɨɛɚɦɢ: 

- ɫ ɩɨɦɨɳɶɸ ɦɟɯɚɧɢɱɟɫɤɢɯ ɩɟɪɟɞɚɬɨɱɧɵɯ ɫɢɫɬɟɦ (ɪɟɞɭɤɬɨɪɵ, ɲɤɢɜɵ); 

- ɷɥɟɤɬɪɢɱɟɫɤɨɟ ɭɩɪɚɜɥɟɧɢɟ ɨɛɨɪɨɬɚɦɢ ɪɨɬɨɪɚ. 

ɇɚ ɪɢɫɭɧɤɟ 2.1 ɩɨɤɚɡɚɧɵ ɪɚɡɥɢɱɧɵɟ ɫɩɨɫɨɛɵ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ 

ɪɨɬɨɪɨɦ, ɩɭɬɟɦ ɦɚɧɢɩɭɥɹɰɢɣ ɫ ɱɚɫɬɨɬɨɣ, ɧɚɩɪɹɠɟɧɢɟɦ ɢ ɮɨɪɦɨɣ ɬɨɤɚ. 

 

 
Ɋɢɫɭɧɨɤ 2.1 – ɋɩɨɫɨɛɵ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɤɨɪɨɫɬɢ ɚɫɢɧɯɪɨɧɧɨɝɨ ɞɜɢɝɚɬɟɥɹ 

 

ɗɥɟɤɬɪɢɱɟɫɤɢɦ ɪɟɝɭɥɢɪɨɜɚɧɢɟɦ ɫɤɨɪɨɫɬɢ ɜɪɚɳɟɧɢɹ ɜɚɥɚ ɚɫɢɧɯɪɨɧɧɨɝɨ 

ɞɜɢɝɚɬɟɥɹ, ɦɨɠɧɨ ɞɨɛɢɬɶɫɹ ɩɥɚɜɧɨɣ ɢ ɬɨɱɧɨɣ ɧɚɫɬɪɨɣɤɢ ɪɚɛɨɱɢɯ ɪɟɠɢɦɨɜ 

ɧɚɫɨɫɚ. 
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Ɋɚɫɩɪɨɫɬɪɚɧɟɧɧɵɦɢ ɫɩɨɫɨɛɚɦɢ ɞɥɹ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 

ɫɤɨɪɨɫɬɢ ɜɪɚɳɟɧɢɹ ɪɨɬɨɪɚ ɹɜɥɹɸɬɫɹ ɢɡɦɟɧɟɧɢɟ ɫɥɟɞɭɸɳɢɯ ɩɚɪɚɦɟɬɪɨɜ: 

- ɧɚɩɪɹɠɟɧɢɹ ɩɨɞɚɜɚɟɦɨɝɨ ɧɚ ɫɬɚɬɨɪ, 

- ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɰɟɩɢ ɪɨɬɨɪɚ, 

- ɱɢɫɥɚ ɩɚɪ ɩɨɥɸɫɨɜ, 

- ɱɚɫɬɨɬɵ ɪɚɛɨɱɟɝɨ ɬɨɤɚ. 

ɉɨɫɥɟɞɧɢɟ ɞɜɚ ɫɩɨɫɨɛɚ ɧɟɡɧɚɱɢɬɟɥɶɧɨɝɨ ɫɧɢɠɚɸɬ ɄɉȾ ɢ ɩɨɬɟɪɢ 

ɦɨɳɧɨɫɬɢ, ɤɨɝɞɚ ɨɫɬɚɥɶɧɵɟ ɫɩɨɫɨɛɫɬɜɭɸɬ ɫɧɢɠɟɧɢɸ ɄɉȾ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨ 

ɜɟɥɢɱɢɧɟ ɫɤɨɥɶɠɟɧɢɹ. 

Ɋɟɝɭɥɢɪɨɜɚɧɢɟ ɨɛɨɪɨɬɨɦ ɪɨɬɨɪɚ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ ɞɨɫɬɢɝɚɟɬɫɹ ɩɭɬɟɦ 

ɩɪɢɦɟɧɟɧɢɹ ɫɩɟɰɢɚɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ – ɱɚɫɬɨɬɧɵɯ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɣ, 

ɩɨɡɜɨɥɹɸɳɢɯ ɦɟɧɹɬɶ ɱɢɫɥɨ ɨɛɨɪɨɬɨɜ ɜɚɥɚ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ. ɉɪɢ ɢɡɦɟɧɟɧɢɢ 

ɱɢɫɥɚ ɨɛɨɪɨɬɨɜ ɫɩɨɫɨɛ ɩɨɡɜɨɥɹɟɬ ɫɨɯɪɚɧɢɬɶ ɩɨɞɨɛɢɟ ɢ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨɫɬɶ 

ɧɚɫɨɫɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ, ɫɥɟɞɭɟɬ ɭɱɢɬɵɜɚɬɶ ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɟ ɡɧɚɱɟɧɢɹ 

ɷɬɢɯ ɩɚɪɚɦɟɬɪɨɜ ɩɨɞɚɱɢ Q, ɧɚɩɨɪɚ H ɢ ɦɨɳɧɨɫɬɢ N. ɂɯ ɩɪɢɧɰɢɩ ɞɟɣɫɬɜɢɹ 

ɨɫɧɨɜɚɧ ɧɚ ɨɫɨɛɟɧɧɨɫɬɢ ɪɚɛɨɬɵ ɚɫɢɧɯɪɨɧɧɨɝɨ ɞɜɢɝɚɬɟɥɹ, ɝɞɟ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ 

ɦɚɝɧɢɬɧɨɝɨ ɩɨɥɹ ɫɬɚɬɨɪɚ ɡɚɜɢɫɢɬ ɨɬ ɱɚɫɬɨɬɵ ɧɚɩɪɹɠɟɧɢɹ ɩɢɬɚɸɳɟɣ ɫɟɬɢ. 

ɋɤɨɪɨɫɬɶ ɜɪɚɳɟɧɢɹ ɩɨɥɹ ɫɬɚɬɨɪɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ (2.1): 

 𝑛 = ௙𝑝 ⋅ ͸Ͳ, (2.1) 

 

ɝɞɟ n – ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɩɨɥɹ, ɨɛ/ɦɢɧ, 

f – ɱɚɫɬɨɬɚ ɩɢɬɚɸɳɟɣ ɫɟɬɢ, Ƚɰ; 

p – ɱɢɫɥɨ ɩɚɪ ɩɨɥɸɫɨɜ ɫɬɚɬɨɪɚ; 

60 – ɤɨɷɮɮɢɰɢɟɧɬ ɩɟɪɟɫɱɟɬɚ ɦɟɪɧɨɫɬɢ. 

Ⱦɥɹ ɷɮɮɟɤɬɢɜɧɨɣ ɪɚɛɨɬɵ ɚɫɢɧɯɪɨɧɧɨɝɨ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ ɛɟɡ ɩɨɬɟɪɶ 

ɧɭɠɧɨ ɜɦɟɫɬɟ ɫ ɱɚɫɬɨɬɨɣ ɢɡɦɟɧɹɬɶ ɢ ɩɨɞɚɜɚɟɦɨɟ ɧɚɩɪɹɠɟɧɢɟ. ɇɚɩɪɹɠɟɧɢɟ 

ɞɨɥɠɧɨ ɦɟɧɹɬɶɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɦɨɦɟɧɬɚ ɧɚɝɪɭɡɤɢ. ɉɪɢ ɩɨɫɬɨɹɧɧɨɣ ɧɚɝɪɭɡɤɟ 

ɧɚɩɪɹɠɟɧɢɟ ɢɡɦɟɧɹɟɬɫɹ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨ ɱɚɫɬɨɬɟ. 
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ɋɤɨɪɨɫɬɶ ɜɪɚɳɟɧɢɹ ɚɫɢɧɯɪɨɧɧɨɝɨ ɞɜɢɝɚɬɟɥɹ, ɩɪɢɜɨɞɹɳɟɝɨ ɜ ɞɜɢɠɟɧɢɟ ɜɚɥ, 

ɪɟɝɭɥɢɪɭɟɬɫɹ ɱɚɫɬɨɬɧɵɦ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɦ, ɤɨɬɨɪɵɣ, ɩɨɡɜɨɥɹɟɬ ɫɬɭɩɟɧɱɚɬɨ 

ɭɫɤɨɪɹɬɶ ɢɥɢ ɡɚɦɟɞɥɹɬɶ ɫɤɨɪɨɫɬɶ ɜɪɚɳɟɧɢɹ ɜɚɥɚ. ɉɪɢɧɰɢɩ ɪɚɛɨɬɵ 

ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ ɱɚɫɬɨɬɵ, ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɩɪɢɧɰɢɩɟ ɞɜɨɣɧɨɝɨ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ. 

ɑɚɫɬɨɬɧɵɟ ɪɟɝɭɥɹɬɨɪɵ, ɫɨɫɬɨɹɳɢɟ ɢɡ ɜɵɩɪɹɦɢɬɟɥɹ, ɢɦɩɭɥɶɫɧɨɝɨ ɢɧɜɟɪɬɨɪɚ ɢ 

ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɩɨɡɜɨɥɹɸɬ ɭɦɟɧɶɲɚɬɶ ɢ ɭɜɟɥɢɱɢɜɚɬɶ ɨɛɨɪɨɬɵ ɜ ɲɢɪɨɤɨɦ 

ɞɢɚɩɚɡɨɧɟ. 

ȼ ɜɵɩɪɹɦɢɬɟɥɟ ɫɢɧɭɫɨɢɞɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɪɟɨɛɪɚɡɭɟɬɫɹ ɜ ɩɨɫɬɨɹɧɧɨɟ ɢ 

ɩɨɞɚɟɬɫɹ ɧɚ ɢɧɜɟɪɬɨɪ. ȼ ɫɨɫɬɚɜɟ ɫɢɥɨɜɨɝɨ ɬɪɟɯɮɚɡɧɨɝɨ ɢɦɩɭɥɶɫɧɨɝɨ ɢɧɜɟɪɬɨɪɚ 

ɟɫɬɶ ɲɟɫɬɶ ɬɪɚɧɡɢɫɬɨɪɧɵɯ ɩɟɪɟɤɥɸɱɚɬɟɥɟɣ. ɑɟɪɟɡ ɷɬɢ ɚɜɬɨɦɚɬɢɱɟɫɤɢɟ ɤɥɸɱɢ 

ɩɨɫɬɨɹɧɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨɞɚɟɬɫɹ ɧɚ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɬɚɤ, ɱɬɨ ɜ ɧɭɠɧɵɣ ɦɨɦɟɧɬ 

ɧɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɨɛɦɨɬɤɢ ɩɨɫɬɭɩɚɟɬ ɬɨ ɩɪɹɦɨɣ, ɬɨ ɨɛɪɚɬɧɵɣ ɬɨɤ ɫɨ ɫɞɜɢɝɨɦ 

ɮɚɡ 120°. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɨɫɬɨɹɧɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɬɪɚɧɫɮɨɪɦɢɪɭɟɬɫɹ ɜ 

ɩɟɪɟɦɟɧɧɨɟ ɬɪɟɯɮɚɡɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɧɭɠɧɨɣ ɚɦɩɥɢɬɭɞɵ ɢ ɱɚɫɬɨɬɵ. 

ɇɟɨɛɯɨɞɢɦɵɟ ɩɚɪɚɦɟɬɪɵ ɡɚɞɚɸɬɫɹ ɱɟɪɟɡ ɦɨɞɭɥɶ ɭɩɪɚɜɥɟɧɢɹ. 

Ⱥɜɬɨɦɚɬɢɱɟɫɤɚɹ ɪɟɝɭɥɢɪɨɜɤɚ ɪɚɛɨɬɵ ɤɥɸɱɟɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨ ɩɪɢɧɰɢɩɭ 

ɲɢɪɨɬɧɨ-ɢɦɩɭɥɶɫɧɨɣ ɦɨɞɭɥɹɰɢɢ. ȼ ɤɚɱɟɫɬɜɟ ɫɢɥɨɜɵɯ ɩɟɪɟɤɥɸɱɚɬɟɥɟɣ 

ɢɫɩɨɥɶɡɭɸɬɫɹ ɦɨɳɧɵɟ IGBT-ɬɪɚɧɡɢɫɬɨɪɵ. Ɉɧɢ, ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɬɢɪɢɫɬɨɪɚɦɢ, 

ɢɦɟɸɬ ɜɵɫɨɤɭɸ ɱɚɫɬɨɬɭ ɩɟɪɟɤɥɸɱɟɧɢɹ ɢ ɜɵɞɚɸɬ ɩɨɱɬɢ ɫɢɧɭɫɨɢɞɚɥɶɧɵɣ ɬɨɤ ɫ 

ɦɢɧɢɦɚɥɶɧɵɦɢ ɢɫɤɚɠɟɧɢɹɦɢ. 

Ɍɚɤɠɟ ɱɚɫɬɨɬɭ ɜɪɚɳɟɧɢɹ ɜɚɥɚ ɞɜɢɝɚɬɟɥɹ, ɚ ɡɧɚɱɢɬ ɢ ɬɟɯɧɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ 

ɧɚɫɨɫɚ ɦɨɠɧɨ ɢɡɦɟɧɹɬɶ, ɢɫɩɨɥɶɡɭɹ ɦɧɨɝɨɫɤɨɪɨɫɬɧɵɟ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɢ, 

ɨɫɭɳɟɫɬɜɥɹɸɳɢɟ ɫɬɭɩɟɧɱɚɬɨɟ ɪɟɝɭɥɢɪɨɜɚɧɢɟ. 

Ɉɛɵɱɧɨ ɦɧɨɝɨɫɤɨɪɨɫɬɧɵɟ ɞɜɢɝɚɬɟɥɢ ɜɵɩɭɫɤɚɸɬɫɹ ɧɚ 2, 3 ɢɥɢ 4 ɫɤɨɪɨɫɬɢ 

ɜɪɚɳɟɧɢɹ, ɩɪɢɱɟɦ 2-ɯ ɫɤɨɪɨɫɬɧɵɟ ɞɜɢɝɚɬɟɥɢ ɜɵɩɭɫɤɚɸɬɫɹ ɫ ɨɞɧɨɣ ɨɛɦɨɬɤɨɣ ɧɚ 

ɫɬɚɬɨɪɟ ɢ ɫ ɩɟɪɟɤɥɸɱɟɧɢɟɦ ɱɢɫɥɚ ɩɚɪ ɩɨɥɸɫɨɜ ɜ ɨɬɧɨɲɟɧɢɢ 2:1, 3-ɯ ɫɤɨɪɨɫɬɧɵɟ 

ɞɜɢɝɚɬɟɥɢ - ɫ ɞɜɭɦɹ ɨɛɦɨɬɤɚɦɢ ɧɚ ɫɬɚɬɨɪɟ, ɢɡ ɤɨɬɨɪɵɯ ɨɞɧɚ ɜɵɩɨɥɧɹɟɬɫɹ ɫ 

ɩɟɪɟɤɥɸɱɟɧɢɟɦ 2:1, 4-ɯ ɫɤɨɪɨɫɬɧɵɟ ɞɜɢɝɚɬɟɥɢ - ɫ ɞɜɭɦɹ ɨɛɦɨɬɤɚɦɢ ɧɚ ɫɬɚɬɨɪɟ, 

ɤɚɠɞɚɹ ɢɡ ɤɨɬɨɪɵɯ ɜɵɩɨɥɧɹɟɬɫɹ ɫ ɩɟɪɟɤɥɸɱɟɧɢɟɦ ɱɢɫɥɚ ɩɚɪ ɩɨɥɸɫɨɜ ɜ 

ɨɬɧɨɲɟɧɢɢ 2:1 [5]. 
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2.2 Ɂɚɜɢɫɢɦɨɫɬɶ ɞɢɚɝɧɨɫɬɢɪɭɟɦɵɯ ɩɚɪɚɦɟɬɪɨɜ ɨɬ ɪɟɝɭɥɢɪɭɟɦɵɯ 

 

Ⱦɥɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɢɧɬɟɝɪɢɪɨɜɚɧɧɨɣ ɫɢɫɬɟɦɵ ɦɨɞɭɥɹɰɢɢ ɫɥɟɞɭɟɬ 

ɜɵɹɜɢɬɶ ɬɚɤɢɟ ɞɢɚɝɧɨɫɬɢɪɭɟɦɵɟ ɩɚɪɚɦɟɬɪɵ, ɧɚ ɤɨɬɨɪɵɟ ɦɨɠɧɨ ɜɨɡɞɟɣɫɬɜɨɜɚɬɶ 

ɨɞɧɢɦ ɢɡ ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɵɯ ɫɩɨɫɨɛɨɜ. Ʉɨɧɬɪɨɥɢɪɭɟɦɵɟ ɩɚɪɚɦɟɬɪɵ 

ɩɪɢɜɟɞɟɧɵ ɜ ɤɚɪɬɟ ɭɫɬɚɜɨɤ ɢ ɛɥɨɤɢɪɨɜɨɤ ɧɚɫɨɫɚ ɜ ɬɚɛɥɢɰɟ 1.9. ɂɡ ɞɚɧɧɨɣ ɤɚɪɬɵ 

ɜɨɡɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ, ɱɬɨ ɩɚɪɚɦɟɬɪɵ ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɜɢɛɪɨɫɤɨɪɨɫɬɢ 

ɩɨɞɲɢɩɧɢɤɚ ɦɨɝɭɬ ɛɵɬɶ ɫɜɹɡɚɧɵ ɜ ɨɞɧɨɣ ɂȺɋɍȾ. 

ɉɨɢɫɤ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɨ ɩɨɤɚɡɚɬɟɥɹɦ ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɜɢɛɪɨɫɤɨɪɨɫɬɢ 

ɩɨɞɲɢɩɧɢɤɨɜ ɩɪɢɜɟɥ ɤ ɪɟɡɭɥɶɬɚɬɚɦ, ɨɬɪɚɠɟɧɧɵɦ ɧɚ ɪɢɫɭɧɤɟ 2.2 ɢ ɜ ɬɚɛɥɢɰɟ 2.1 

 

 
Ɋɢɫɭɧɨɤ 2.2 – Ɂɚɜɢɫɢɦɨɫɬɶ ɬɟɦɩɟɪɚɬɭɪɵ ɩɨɞɲɢɩɧɢɤɚ ɨɬ ɦɨɳɧɨɫɬɢ ɞɜɢɝɚɬɟɥɹ 

 

Ɍɚɛɥɢɰɚ 2.1 – Ɂɚɜɢɫɢɦɨɫɬɶ ɜɢɛɪɨɫɤɨɪɨɫɬɢ ɩɨɞɲɢɩɧɢɤɚ ɨɬ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ 

ɜɚɥɚ ɞɜɢɝɚɬɟɥɹ 

ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɜɚɥɚ, ɨɛ/ɦɢɧ ȼɢɛɪɨɫɤɨɪɨɫɬɶ ɩɨɞɲɢɩɧɢɤɚ, ɦɦ/ɫ 

900,00 0,32 

1000,00 0,77 

1100,00 1,17 

1200,00 1,52 

1300,00 1,83 

1400,00 2,09 

1500,00 2,30 

1600,00 2,47 

1700,00 2,59 

1800,00 2,66 
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ɇɚ ɪɢɫɭɧɤɚɯ 2.3 ɢ 2.4 ɢɡɨɛɪɚɠɟɧɵ ɝɪɚɮɢɤɢ ɡɚɜɢɫɢɦɨɫɬɢ ɩɨɥɭɱɟɧɧɵɯ 

ɪɟɡɭɥɶɬɚɬɨɜ ɢɫɫɥɟɞɨɜɚɧɢɹ [19]. 

 
Ɋɢɫɭɧɨɤ 2.3 – Ɂɚɜɢɫɢɦɨɫɬɶ ɬɟɦɩɟɪɚɬɭɪɵ ɩɨɞɲɢɩɧɢɤɚ ɨɬ ɦɨɳɧɨɫɬɢ 

 

 
Ɋɢɫɭɧɨɤ 2.4 – Ɂɚɜɢɫɢɦɨɫɬɶ ɜɢɛɪɨɫɤɨɪɨɫɬɢ ɩɨɞɲɢɩɧɢɤɚ ɨɬ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɜɚɥɚ  
 

Ⱦɨɛɚɜɢɦ ɧɚ ɝɪɚɮɢɤɚɯ ɥɢɧɢɸ ɬɪɟɧɞɚ ɩɪɢ ɩɨɦɨɳɢ ɜɫɬɪɨɟɧɧɨɣ ɮɭɧɤɰɢɢ 

Microsoft Excel, ɨɩɪɟɞɟɥɢɦ ɜɢɞ ɢ ɭɪɚɜɧɟɧɢɟ ɡɚɜɢɫɢɦɨɫɬɢ ɤɚɠɞɨɝɨ ɩɚɪɚɦɟɬɪɚ. 

 yଵ = ͳͺ ⋅ e଴,଴଴଴଼⋅𝑥భ, (2.2) yଶ = ͵,Ͷ͸ ⋅ ln xଶ − ʹ͵, (2.3) 

 

ɝɞɟ x1 – ɡɧɚɱɟɧɢɟ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɜɚɥɚ, ɨɛ/ɦɢɧ; 

x2 – ɡɧɚɱɟɧɢɟ ɦɨɳɧɨɫɬɢ ɞɜɢɝɚɬɟɥɹ, ɤȼɬ; 

y1 ɢ y2 – ɡɧɚɱɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɜɢɛɪɨɫɤɨɪɨɫɬɢ ɩɨɞɲɢɩɧɢɤɚ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 

ɍɦɟɧɶɲɢɦ ɩɟɪɜɨɟ ɡɧɚɱɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɞɨ 18° C ɭɱɢɬɵɜɚɹ ɬɟɯɧɢɱɟɫɤɭɸ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ ɞɜɢɝɚɬɟɥɹ ɩɨ ɩɚɫɩɨɪɬɭ. Ɍɚɤɠɟ ɜɵɱɢɫɥɢɦ ɧɟɞɨɫɬɚɸɳɢɟ ɡɧɚɱɟɧɢɹ 

ɩɚɪɚɦɟɬɪɨɜ ɞɥɹ ɞɢɚɩɚɡɨɧɚ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɜɚɥɚ ɨɬ 0 ɞɨ 2000 ɨɛ/ɦɢɧ ɩɨ 

ɭɪɚɜɧɟɧɢɹɦ (2.2) ɢ (2.3) ɢ ɩɨ ɮɨɪɦɭɥɟ ɩɨɞɨɛɢɹ (2.4), ɡɚɬɟɦ ɩɨɫɬɪɨɢɦ ɬɚɛɥɢɰɭ 2.2. 
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𝑃భ𝑃మ = 𝑛భయ𝑛మయ. (2.4) 

 

Ɍɚɛɥɢɰɚ 2.2 – Ɍɪɟɛɭɟɦɵɟ ɡɧɚɱɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɞɥɹ ɢɫɫɥɟɞɨɜɚɧɢɹ 

ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ, 
ɨɛ/ɦɢɧ (x1) 

Ɇɨɳɧɨɫɬɶ, ɤȼɬ 
(x2) 

Ɍɟɦɩɟɪɚɬɭɪɚ, °C 
(y1) 

ȼɢɛɪɨɫɤɨɪɨɫɬɶ, ɦɦ/ɫ 
(y2) 

0 0,00 18,00 0,00 
50 0,01 18,73 0,00 
100 0,07 19,50 0,00 
150 0,25 20,29 0,00 
200 0,59 21,12 0,00 
250 1,16 21,99 0,00 
300 2,00 22,88 0,00 
350 3,18 23,82 0,00 
400 4,74 24,79 0,00 
450 6,75 25,80 0,00 
500 9,26 26,85 0,00 
550 12,32 27,95 0,00 
600 16,00 29,09 0,00 
650 20,34 30,28 0,00 
700 25,41 31,51 0,00 
750 31,25 32,80 0,00 
800 37,93 34,14 0,10 
850 45,49 35,53 0,31 
900 54,00 36,98 0,51 
950 63,51 38,49 0,70 
1000 74,07 40,06 0,88 
1050 85,75 41,69 1,07 
1100 98,59 43,40 1,23 
1150 112,66 45,17 1,38 
1200 128,00 47,01 1,53 
1250 144,68 48,93 1,67 
1300 162,74 50,93 1,81 
1350 182,25 53,00 1,94 
1400 203,26 55,17 2,07 
1450 225,82 57,42 2,19 
1500 250,00 59,76 2,30 
1550 275,84 62,20 2,42 
1600 303,41 64,74 2,53 
1650 332,75 67,38 2,63 
1700 363,93 70,13 2,74 
1750 396,99 72,99 2,84 
1800 432,00 75,97 2,93 
1850 469,01 79,07 3,03 
1900 508,07 82,30 3,12 
1950 549,25 85,66 3,21 
2000 592,59 89,15 3,30 
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ɉɨɫɤɨɥɶɤɭ ɩɨɥɭɱɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɧɟ ɦɨɝɭɬ ɹɜɥɹɬɫɹ ɭɧɢɜɟɪɫɚɥɶɧɵɦɢ ɞɥɹ 

ɜɫɟɯ ɧɚɫɨɫɧɵɯ ɚɝɪɟɝɚɬɨɜ, ɪɚɫɲɢɪɢɦ ɡɨɧɭ ɡɧɚɱɟɧɢɣ ɩɚɪɚɦɟɬɪɨɜ ɬɟɦɩɟɪɚɬɭɪɵ ɢ 

ɜɢɛɪɨɫɤɨɪɨɫɬɢ ɧɚ ± 10 %. ɇɚ ɪɢɫɭɧɤɚɯ 2.5 ɢ 2.6 ɢɡɨɛɪɚɠɟɧɵ ɧɨɜɵɟ ɝɪɚɮɢɤɢ 

ɡɚɜɢɫɢɦɨɫɬɢ ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɜɢɛɪɨɫɤɨɪɨɫɬɢ ɩɨɞɲɢɩɧɢɤɚ, ɩɪɢɜɟɞɧɧɵɟ ɤ ɟɞɢɧɨɦɭ 

ɭɩɪɚɜɥɹɸɳɟɦɭ ɩɚɪɚɦɟɬɪɵ – ɱɚɫɬɨɬɟ ɜɪɚɳɟɧɢɹ ɜɚɥɚ ɫ ɭɤɚɡɚɧɢɟɦ ɞɨɩɭɫɬɢɦɵɯ ɢ 

ɩɪɟɞɟɥɶɧɵɯ ɭɫɬɚɜɨɤ ɩɚɪɚɦɟɬɪɨɜ ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɜɢɛɪɨɫɤɨɪɨɫɬɢ. 

 

 
Ɋɢɫɭɧɨɤ 2.5 – Ɂɚɜɢɫɢɦɨɫɬɶ ɬɟɦɩɟɪɚɬɭɪɵ ɩɨɞɲɢɩɧɢɤɚ ɨɬ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɜɚɥɚ 

 

 
Ɋɢɫɭɧɨɤ 2.6 – Ɂɚɜɢɫɢɦɨɫɬɶ ɜɢɛɪɨɫɤɨɪɨɫɬɢ ɩɨɞɲɢɩɧɢɤɚ ɨɬ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɜɚɥɚ 
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2.3 ɉɟɪɟɞɚɬɨɱɧɚя ɮɭɧɤɰɢя ɞɜɢɝɚɬɟɥя BAO2-450-250-4Ⱦɍ2 

 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɭɪɚɜɧɟɧɢɟɦ ɫɤɨɪɨɫɬɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɨɡɦɨɠɧɵ ɬɪɢ 

ɫɩɨɫɨɛɚ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɤɨɪɨɫɬɢ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ: 

- ɢɡɦɟɧɟɧɢɟ ɭɩɪɚɜɥɹɸɳɟɝɨ ɧɚɩɪɹɠɟɧɢɹ; 

- ɢɡɦɟɧɟɧɢɟ ɩɨɬɨɤɚ ɜɨɡɛɭɠɞɟɧɢɹ; 

- ɢɡɦɟɧɟɧɢɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɜ ɰɟɩɢ ɹɤɨɪɹ. 

ȼ ɚɜɬɨɦɚɬɢɤɟ ɧɚɲɥɢ ɩɪɢɦɟɧɟɧɢɟ ɜ ɨɫɧɨɜɧɨɦ ɞɜɚ ɩɟɪɜɵɯ ɫɩɨɫɨɛɚ, ɜ 

ɤɨɬɨɪɵɯ ɢɫɩɨɥɶɡɭɟɬɫɹ ɹɤɨɪɧɨɟ (ɧɟɡɚɜɢɫɢɦɨɟ ɜɨɡɛɭɠɞɟɧɢɟ), ɩɨɥɸɫɧɨɟ (ɫɨ 

ɫɬɨɪɨɧɵ ɨɛɦɨɬɤɢ ɜɨɡɛɭɠɞɟɧɢɹ), ɚ ɬɚɤɠɟ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɟ ɭɩɪɚɜɥɟɧɢɟ [13]. 

ɉɨ ɬɟɯɧɢɱɟɫɤɢɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ ɩɪɢɜɟɞɟɧɧɵɦ ɜ ɬɚɛɥɢɰɟ 

1.5, ɚ ɬɚɤɠɟ ɜ ɩɚɫɩɨɪɬɟ ɞɜɢɝɚɬɟɥɹ ɨɩɪɟɞɟɥɢɦ ɟɝɨ ɩɟɪɟɞɚɬɨɱɧɭɸ ɮɭɧɤɰɢɸ.  

ɉɟɪɟɞɚɬɨɱɧɚɹ ɮɭɧɤɰɢɹ (ɞɚɥɟɟ – ɉɎ) ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ BAO2-450-250-

4Ⱦɍ2 ɢɦɟɟɬ ɜɢɞ (ɚɩɟɪɢɨɞɢɱɟɫɤɨɟ ɡɜɟɧɨ ɜɬɨɪɨɝɨ ɩɨɪɹɞɤɚ): 

 𝑊ሺ𝑝ሻ = 𝑘ˇ𝑇яమ̌ ⋅𝑝మ+ଶ𝑇 ⋅𝑇яˇ⋅𝑝+ଵ, (2.5) 

 

ɝɞɟ kɞ –ɤɨɷɮɮɢɰɢɟɧɬ ɩɟɪɟɞɚɱɢ ɞɜɢɝɚɬɟɥɹ (ɩɟɪɟɞɚɬɨɱɧɵɣ); 

Tɹ.ɞ – ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɚɹ ɩɨɫɬɨɹɧɧɚɹ ɜɪɟɦɟɧɢ ɹɤɨɪɹ ɞɜɢɝɚɬɟɥɹ, ɫ; 

Tɞ – ɷɥɟɤɬɪɨɦɟɯɚɧɢɱɟɫɤɚɹ ɩɨɫɬɨɹɧɧɚɹ ɜɪɟɦɟɧɢ ɞɜɢɝɚɬɟɥɹ, ɫ. 

ɇɟɞɨɫɬɚɸɳɢɟ ɩɚɪɚɦɟɬɪɵ ɮɭɧɤɰɢɢ ɧɚɯɨɞɹɬɫɹ ɩɨ ɮɨɪɦɭɥɚɦ (2.6, 2.7 ɢ 2.9): 

 𝑘ˇ = 𝑘м𝑅𝑎⋅𝑘𝑣+𝑘м⋅𝑘ˈ = ଴,ଵ଼ଷ,଺⋅଴,଴଴଴ଷ଼+଴,ଵ଼⋅଴,ଵଽ = ͷ,Ͳ͸ͳ, (2.6) 

 

ɝɞɟ kɦ – ɦɨɦɟɧɬɧɚɹ ɩɨɫɬɨɹɧɧɚɹ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ, ɪɚɜɧɚɹ 0,18 ɇ/Ⱥ 

kv – ɤɨɷɮɮɢɰɢɟɧɬ ɜɹɡɤɨɝɨ ɬɪɟɧɢɹ, ɪɚɜɧɵɣ 0,00038 ɇ∙ɪɚɞ-1; 

ke – ɩɨɫɬɨɹɧɧɚɹ ɩɪɨɬɢɜɨ-ɗȾɋ, ɪɚɜɧɵɣ 0,19 ȼ∙ɪɚɞ-1; 

Ra – ɫɭɦɦɚ ɫɨɩɪɨɬɢɜɥɟɧɢɣ ɨɛɦɨɬɨɤ ɹɤɨɪɹ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ, ɫɨɟɞɢɧɢɬɟɥɶɧɵɯ 

ɩɪɨɜɨɞɨɜ ɢ ɜɵɯɨɞɧɨɣ ɰɟɩɢ, ɪɚɜɧɚɹ 3,6 Ɉɦ; 
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𝑇я.ˇ = √ 𝐽𝑛⋅𝑅𝑎⋅𝑇𝑔𝑅𝑎⋅𝑘𝑣+𝑘м⋅𝑘ˈ = √ ଴,ଷ଼⋅ଷ,଺⋅଴,଴଺଺଻ଷ,଺⋅଴,଴଴଴ଷ଼+଴,ଵ଼⋅଴,ଵଽ = ͳ,͸Ͳͳ, (2.7) 

 

ɝɞɟ Jn – ɩɪɢɜɟɞɟɧɧɵɣ ɤ ɜɚɥɭ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ ɦɨɦɟɧɬ ɢɧɟɪɰɢɢ ɜɪɚɳɚɸɳɢɯɫɹ 

ɱɚɫɬɟɣ ɢ ɢɫɩɨɥɧɢɬɟɥɶɧɨɝɨ ɦɟɯɚɧɢɡɦɚ, ɪɚɜɧɵɣ 0,38 ɇ∙ɦ∙c2. 

Тg – ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɚɹ ɩɨɫɬɨɹɧɧɚɹ ɹɤɨɪɹ, ɪɚɜɧɚɹ ɨɬɧɨɲɟɧɢɸ ɢɧɞɭɤɬɢɜɧɨɫɬɢ 

ɹɤɨɪɹ La ɢ Ra, ɚ ɢɦɟɧɧɨ: 

 𝑇௚ = 𝐿𝑎𝑅𝑎 = ଴,ଶସଷ,଺ = Ͳ,Ͳ͸͸͹ Ƚɧ / Ɉɦ. (2.8) 

 𝑇 = 𝐽𝑛⋅𝑅𝑎+𝐽𝑛⋅𝑘𝑣⋅𝑇𝑔ଶ√𝐽𝑛⋅𝑅𝑎⋅𝑇𝑔⋅ሺ𝑅𝑎𝑘𝑣+𝑘м𝑘ˈሻ = ଴,ଷ଼⋅ଷ,଺+଴,ଷ଼⋅଴,଴଴଴ଷ଼⋅଴,଴଺଺଻ଶ√଴,ଷ଼⋅ଷ,଺⋅଴,଴଺଺଻⋅ሺଷ,଺⋅଴,଴଴଴ଷ଼+଴,ଵ଼⋅଴,ଵଽሻ = ͳ,ʹͲͳ (2.9) 

 

Ɉɤɨɧɱɚɬɟɥɶɧɨ ɨɩɪɟɞɟɥɢɦ ɉɎ (2.5) ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ, ɩɨɞɫɬɚɜɢɜ ɜɵɲɟ 

ɧɚɣɞɟɧɧɵɟ ɡɧɚɱɟɧɢɹ [21]: 

 𝑊ሺ𝑝ሻ = ହ,଴଺ଵଵ,଺଴ଵమ⋅𝑝మ+ଶ·ଵ,ଶ଴ଵ⋅ଵ,଺଴ଵ⋅𝑝+ଵ = ହ,଴଺ଵଶ,ହ଺ସ⋅𝑝మ+ଷ,଼ସ଺⋅𝑝+ଵ. (2.10) 

 

2.4 ɉɟɪɟɞɚɬɨɱɧɚя ɮɭɧɤɰɢя ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɬɟɦɩɟɪɚɬɭɪɵ Ɇɟɬɪɚɧ 271 

 

Ⱦɥɹ ɤɨɧɬɪɨɥɹ ɬɟɦɩɟɪɚɬɭɪɵ ɩɨɞɲɢɩɧɢɤɚ ɞɜɢɝɚɬɟɥɹ ɢɫɩɨɥɶɡɭɟɬɫɹ 

ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɬɟɦɩɟɪɚɬɭɪɵ Ɇɟɬɪɚɧ 271 (ɞɚɥɟɟ – ɉɌ). Ɍɟɯɧɢɱɟɫɤɢɟ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɢɜɟɞɟɧɚ ɜ ɬɚɛɥɢɰɟ 1.14. ȼɯɨɞɧɨɟ ɧɚɩɪɹɠɟɧɢɹ ɭɫɬɪɨɣɫɬɜɚ 

ɢɡɦɟɧɹɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɟɥɢɱɢɧɵ ɬɟɦɩɟɪɚɬɭɪɵ. 

Ɍɟɪɦɨɫɨɩɪɨɬɢɜɥɟɧɢɟ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɚɩɟɪɢɨɞɢɱɟɫɤɨɟ ɡɜɟɧɨ ɩɟɪɜɨɝɨ 

ɩɨɪɹɞɤɚ, ɩɨɫɤɨɥɶɤɭ ɉɌ ɩɪɟɨɛɪɚɡɭɟɬ ɫɢɝɧɚɥɵ ɪɚɡɥɢɱɧɨɣ ɮɢɡɢɱɟɫɤɨɣ ɩɪɢɪɨɞɵ: 

ɜɯɨɞɧɨɣ ɫɢɝɧɚɥ – ɬɟɦɩɟɪɚɬɭɪɭ ɜ ɜɵɯɨɞɧɨɣ – ɧɚɩɪɹɠɟɧɢɟ, ɬɨɝɞɚ ɟɝɨ ɩɟɪɟɞɚɬɨɱɧɚɹ 

ɮɭɧɤɰɢɹ ɢɦɟɟɬ ɜɢɞ (ɚɩɟɪɢɨɞɢɱɟɫɤɨɟ ɡɜɟɧɨ ɩɟɪɜɨɝɨ ɩɨɪɹɞɤɚ) [18]: 
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𝑊ሺ𝑝ሻ = 𝑘𝑇𝑇𝑇⋅𝑝+ଵ, (2.11) 

 

ɝɞɟ kT – ɬɟɦɩɟɪɚɬɭɪɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ: 

 𝑘𝑇 = 𝑅max𝑇max = ଵ଴଴଴଼଴଴ = ͳ,ʹͷ, (2.12) 

 

ɝɞɟ Rmax – ɦɚɤɫɢɦɚɥɶɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ, 1000 Ɉɦ; 

Tmax – ɦɚɤɫɢɦɚɥɶɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ, ɜɨɫɩɪɢɧɢɦɚɟɦɚɹ ɉɌ, 800 ɋ. 

Ⱦɥɹ ɚɩɟɪɢɨɞɢɱɟɫɤɨɝɨ ɡɜɟɧɚ ɩɟɪɜɨɝɨ ɩɨɪɹɞɤɚ ɜɪɟɦɹ ɩɟɪɟɯɨɞɧɨɝɨ ɩɪɨɰɟɫɫɚ 

Tɩɟɪ = 4 c ɫɜɹɡɚɧɨ ɫ ɩɨɫɬɨɹɧɧɨɣ ɜɪɟɦɟɧɢ ɫɥɟɞɭɸɳɟɣ ɡɚɜɢɫɢɦɨɫɬɶɸ: 

 𝑇 ˈ˓ = ሺ͵…Ͷሻ𝑇𝑇 = ͵,ͷ𝑇𝑇  (2.13) 

 

ɉɨ ɮɨɪɦɭɥɟ (2.13) ɩɨɫɬɨɹɧɧɚɹ ɜɪɟɦɟɧɢ ɉɌ 271 Т ɪɚɜɧɚ: 

 𝑇𝑇 = 𝑇 ˈ˓ଷ,ହ = ସଷ,ହ = ͳ,ͳͶ c. 

 

ɋ ɭɱɟɬɨɦ kT ɢ TT ɩɟɪɟɞɚɬɨɱɧɚɹ ɮɭɧɤɰɢɹ ɩɨ ɮɨɪɦɭɥɟ (2.11) ɪɚɜɧɚ: 

 𝑊ሺ𝑝ሻ = ଵ,ଶହଵ,ଵସ⋅𝑝+ଵ  (2.14) 

 

2.5 ɉɟɪɟɞɚɬɨɱɧɚя ɮɭɧɤɰɢя ɜɢɛɪɨɩɪɟɨɛɪɚɡɨɜɚɬɟɥя ȼɄ-310C 

 

Ⱦɥɹ ɤɨɧɬɪɨɥɹ ɜɢɛɪɨɫɤɨɪɨɫɬɢ ɩɨɞɲɢɩɧɢɤɚ ɞɜɢɝɚɬɟɥɹ ɢɫɩɨɥɶɡɭɟɬɫɹ 

ɜɢɛɪɨɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ȼɄ-310C. Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɢɜɟɞɟɧɚ ɜ 

ɬɚɛɥɢɰɟ 1.13. ȼɯɨɞɧɨɟ ɧɚɩɪɹɠɟɧɢɹ ɭɫɬɪɨɣɫɬɜɚ ɢɡɦɟɧɹɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 

ɜɟɥɢɱɢɧɵ ɜɢɛɪɨɫɤɨɪɨɫɬɢ. 
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ȼɢɛɪɨɫɨɩɪɨɬɢɜɥɟɧɢɟ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɚɩɟɪɢɨɞɢɱɟɫɤɨɟ ɡɜɟɧɨ ɩɟɪɜɨɝɨ 

ɩɨɪɹɞɤɚ, ɩɨɫɤɨɥɶɤɭ ȼɉ ɩɪɟɨɛɪɚɡɭɟɬ ɫɢɝɧɚɥɵ ɪɚɡɥɢɱɧɨɣ ɮɢɡɢɱɟɫɤɨɣ ɩɪɢɪɨɞɵ: 

ɜɯɨɞɧɨɣ ɫɢɝɧɚɥ – ɜɢɛɪɨɫɤɨɪɨɫɬɶ ɜ ɜɵɯɨɞɧɨɣ – ɧɚɩɪɹɠɟɧɢɟ, ɬɨɝɞɚ ɟɝɨ 

ɩɟɪɟɞɚɬɨɱɧɚɹ ɮɭɧɤɰɢɹ ɢɦɟɟɬ ɜɢɞ (ɚɩɟɪɢɨɞɢɱɟɫɤɨɟ ɡɜɟɧɨ ɩɟɪɜɨɝɨ ɩɨɪɹɞɤɚ) [18]: 

 𝑊ሺ𝑝ሻ = 𝑘𝑉𝑇𝑉⋅𝑝+ଵ, (2.15) 

 

ɝɞɟ kV – ɜɢɛɪɨɫɤɨɪɨɫɬɧɨɣ ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ: 

 𝑘𝑉 = 𝑅max𝑉max = ଵହ଴ଷ଴ = ͷ, (2.16) 

 

ɝɞɟ Rmax – ɦɚɤɫɢɦɚɥɶɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ, 150 Ɉɦ; 

Vmax – ɦɚɤɫɢɦɚɥɶɧɚɹ ɜɢɛɪɨɫɤɨɪɨɫɬɶ, ɜɨɫɩɪɢɧɢɦɚɟɦɚɹ ȼɉ, 30 ɦɦ/ɫ. 

Ⱦɥɹ ɚɩɟɪɢɨɞɢɱɟɫɤɨɝɨ ɡɜɟɧɚ ɩɟɪɜɨɝɨ ɩɨɪɹɞɤɚ ɜɪɟɦɹ ɩɟɪɟɯɨɞɧɨɝɨ ɩɪɨɰɟɫɫɚ 

Tɩɟɪ = 5 c ɫɜɹɡɚɧɨ ɫ ɩɨɫɬɨɹɧɧɨɣ ɜɪɟɦɟɧɢ ɫɥɟɞɭɸɳɟɣ ɡɚɜɢɫɢɦɨɫɬɶɸ: 

 𝑇 ˈ˓ = ሺ͵…Ͷሻ𝑇𝑉 = Ͷ𝑇𝑉  (2.17) 

 

ɉɨ ɮɨɪɦɭɥɟ (2.17) ɩɨɫɬɨɹɧɧɚɹ ɜɪɟɦɟɧɢ ȼɉ-271 ТV ɪɚɜɧɚ: 

 𝑇𝑉 = 𝑇 ˈ˓ସ = ହସ = ͳ,ʹͷ c. 

 

ɋ ɭɱɟɬɨɦ kV ɢ TV ɩɟɪɟɞɚɬɨɱɧɚɹ ɮɭɧɤɰɢɹ ɩɨ ɮɨɪɦɭɥɟ (2.15) ɪɚɜɧɚ: 

 𝑊ሺ𝑝ሻ = ହଵ,ଶହ⋅𝑝+ଵ  (2.18) 
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2.6 ɉɨɫɬɪɨɟɧɢɟ ɫɨɫɬɚɜɧɵɯ ɛɥɨɤɨɜ ɦɨɞɟɥɢ ɂȺɋɍȾ ɜ Matlab Simulink 

 

Simulink – ɩɪɢɤɥɚɞɧɚɹ ɩɪɨɝɪɚɦɦɚ Matlab, ɩɨɡɜɨɥɹɸɳɚɹ ɦɨɞɟɥɢɪɨɜɚɬɶ ɢ 

ɪɚɫɫɱɢɬɵɜɚɬɶ ɞɢɧɚɦɢɱɟɫɤɢɟ ɫɢɫɬɟɦɵ (ɷɥɟɤɬɪɨɫɢɥɨɜɵɟ, ɦɟɯɚɧɢɱɟɫɤɢɟ, 

ɝɢɞɪɚɜɥɢɱɟɫɤɢɟ) ɩɨ ɩɪɢɧɰɢɩɭ ɜɢɡɭɚɥɶɧɨɝɨ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ, ɩɪɢ ɩɨɦɨɳɢ 

ɝɨɬɨɜɨɣ ɛɢɛɥɢɨɬɟɤɢ ɛɥɨɤɨɜ. 

ɉɟɪɟɞ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟɦ ɂȺɋɍȾ, ɧɟɨɛɯɨɞɢɦɨ ɩɨɫɬɪɨɢɬɶ ɫɨɫɬɚɜɧɵɟ ɛɥɨɤɢ 

ɦɨɞɟɥɢ, ɢɫɩɨɥɶɡɭɹ ɤɚɤ ɨɛɴɟɤɬ ɭɩɪɚɜɥɟɧɢɹ ɩɨɥɭɱɟɧɧɵɟ ɪɚɧɟɟ ɩɟɪɟɞɚɬɨɱɧɵɟ 

ɮɭɧɤɰɢɢ ɞɜɢɝɚɬɟɥɹ (2.10), ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ ɬɟɦɩɟɪɚɬɭɪɵ (2.14) ɢ ȼɉ (2.18). 

ȼ Simulink ɩɪɢɦɟɧɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɪɟɝɭɥɹɬɨɪɵ: 

- ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɵɣ (ɉ) – ɩɪɢɦɟɧɹɟɬɫɹ ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ ɨɛɴɟɤɬɚɦɢ, ɧɟ 

ɩɪɟɞɩɨɥɚɝɚɸɳɢɦɢ ɛɨɥɶɲɢɯ ɢɡɦɟɧɟɧɢɣ ɧɚɝɪɭɡɨɤ ɢ ɬɚɦ, ɝɞɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ 

ɪɟɠɢɦɨɦ ɞɨɩɭɫɬɢɦɨ ɨɫɬɚɬɨɱɧɨɟ ɨɬɤɥɨɧɟɧɢɟ ɩɚɪɚɦɟɬɪɚ ɨɬ ɡɚɞɚɧɧɨɝɨ ɡɧɚɱɟɧɢɹ; 

- ɢɧɬɟɝɪɚɥɶɧɵɣ (ɂ) – ɨɛɥɚɞɚɟɬ ɧɢɡɤɨɣ ɫɤɨɪɨɫɬɶɸ ɪɟɚɤɰɢɢ ɢ ɩɪɢɦɟɧɹɟɬɫɹ 

ɬɨɥɶɤɨ ɞɥɹ ɫɚɦɨɜɵɪɚɜɧɢɜɚɸɳɢɯɫɹ ɨɛɴɟɤɬɨɜ ɫ ɧɟɛɨɥɶɲɢɦ ɡɚɩɚɡɞɵɜɚɧɢɟɦ; 

- ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨ- ɢɧɬɟɝɪɚɥɶɧɵɣ (ɉɂ) – ɩɪɢɦɟɧɹɸɬɫɹ ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ 

ɭɫɬɨɣɱɢɜɵɦɢ ɢ ɧɟɭɫɬɨɣɱɢɜɵɦɢ ɨɛɴɟɤɬɚɦɢ, ɞɨɩɭɫɤɚɟɬɫɹ ɛɨɥɶɲɨɟ, ɧɨ ɩɥɚɜɧɨɟ 

ɢɡɦɟɧɟɧɢɟ ɧɚɝɪɭɡɤɢ ɢ ɩɪɟɞɴɹɜɥɹɟɬɫɹ ɜɵɫɨɤɨɟ ɬɪɟɛɨɜɚɧɢɟ ɤ ɬɨɱɧɨɫɬɢ 

ɪɟɝɭɥɢɪɨɜɚɧɢɹ; 

- ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨ-ɞɢɮɮɟɪɟɧɰɢɪɭɸɳɢɣ (ɉȾ) – ɩɨɞɯɨɞɢɬ ɞɥɹ 

ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫ ɨɛɪɚɬɧɨɣ ɫɜɹɡɶɸ, ɤɨɝɞɚ ɧɟɨɛɯɨɞɢɦɚ ɛɵɫɬɪɚɹ ɪɟɚɤɰɢɹ ɧɚ ɫɢɥɶɧɨɟ 

ɢɡɦɟɧɟɧɢɟ ɩɟɪɟɦɟɧɧɨɣ ɜɨɡɦɭɳɟɧɢɹ; 

- ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨ-ɢɧɬɟɝɪɚɥɶɧɨ-ɞɢɮɮɟɪɟɧɰɢɪɭɸɳɢɣ (ɞɚɥɟɟ – ɉɂȾ) – 

ɩɨɡɜɨɥɹɟɬ ɨɛɟɫɩɟɱɢɜɚɬɶ ɜɵɫɨɤɨɟ ɤɚɱɟɫɬɜɨ ɭɩɪɚɜɥɟɧɢɹ ɞɥɹ ɨɛɴɟɤɬɨɜ ɫ ɛɨɥɶɲɢɦɢ 

ɧɚɝɪɭɡɤɚɦɢ, ɚ ɬɚɤɠɟ ɩɪɢ ɱɚɫɬɨɦ ɢ ɛɵɫɬɪɨɦ ɢɡɦɟɧɟɧɢɢ ɷɬɢɯ ɧɚɝɪɭɡɨɤ [22]. 

Ɉɛɴɟɤɬɨɦ ɭɩɪɚɜɥɟɧɢɹ ɜ ɤɚɠɞɨɦ ɫɨɫɬɚɜɧɨɦ ɛɥɨɤɟ ɜɵɫɬɭɩɚɟɬ ɩɟɪɟɞɚɬɨɱɧɚɹ 

ɮɭɧɤɰɢɹ ɭɫɬɪɨɣɫɬɜɚ, ɩɪɟɞɫɬɚɜɥɹɸɳɚɹ ɫɨɛɨɣ ɨɬɧɨɲɟɧɢɟ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ 

ɜɵɯɨɞɧɨɣ ɜɟɥɢɱɢɧɵ ɤ ɩɪɟɨɛɪɚɡɨɜɚɧɢɸ ɜɯɨɞɧɨɣ. ȼ ɫɢɫɬɟɦɚɯ ɭɩɪɚɜɥɟɧɢɹ 

ɩɟɪɟɞɚɬɨɱɧɚɹ ɮɭɧɤɰɢɹ ɹɜɥɹɟɬɫɹ ɫɩɨɫɨɛɨɦ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɨɩɢɫɚɧɢɹ 

ɞɢɧɚɦɢɱɟɫɤɢɯ ɫɢɫɬɟɦ. 
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Ɉɛɴɟɤɬɵ ɭɩɪɚɜɥɟɧɢɹ ɫɨɫɬɚɜɧɵɯ ɛɥɨɤɨɜ ɹɜɥɹɸɬɫɹ ɚɩɟɪɢɨɞɢɱɟɫɤɢɦɢ 

ɡɜɟɧɶɹɦɢ, ɡɧɚɱɢɬ ɨɛɥɚɞɚɸɬ ɢɧɟɪɰɢɟɣ. Ɋɟɚɤɰɢɹ ɡɜɟɧɚ ɧɚ ɫɬɭɩɟɧɱɚɬɨɟ ɜɨɡɞɟɣɫɬɜɢɟ 

ɩɪɨɢɫɯɨɞɢɬ ɫ ɩɨɫɬɟɩɟɧɧɵɦ ɡɚɦɟɞɥɟɧɢɟɦ, ɩɨɫɥɟ ɛɵɫɬɪɨɝɨ ɫɬɚɪɬɚ. ɉɨɫɤɨɥɶɤɭ ɜ 

ɫɨɫɬɚɜɟ ɚɩɟɪɢɨɞɢɱɟɫɤɨɝɨ ɡɜɟɧɚ ɢɦɟɟɬɫɹ ɨɞɢɧ ɧɚɤɚɩɥɢɜɚɸɳɢɣ ɷɥɟɦɟɧɬ, ɚ ɬɚɤɠɟ 

ɨɞɢɧ ɢɥɢ ɧɟɫɤɨɥɶɤɨ ɩɨɬɪɟɛɥɹɸɳɢɯ ɷɧɟɪɝɢɸ ɷɥɟɦɟɧɬɨɜ, ɬɨ ɡɚɩɚɫɟɧɧɚɹ ɷɧɟɪɝɢɹ ɧɟ 

ɦɨɠɟɬ ɢɡɦɟɧɹɬɶɫɹ ɫɤɚɱɤɨɦ ɜɨ ɜɪɟɦɟɧɢ. Ⱦɥɹ ɷɬɨɝɨ ɧɭɠɧɚ ɛɟɫɤɨɧɟɱɧɚɹ ɦɨɳɧɨɫɬɶ. 

Ȼɥɨɤ ɮɢɤɫɢɪɨɜɚɧɧɨɣ ɡɚɞɟɪɠɤɢ ɫɢɝɧɚɥɚ ɜɵɩɨɥɧɹɟɬ ɚɩɩɪɨɤɫɢɦɚɰɢɸ 

ɫɢɝɧɚɥɚ, ɜ ɬɨɦ ɫɥɭɱɚɟ, ɟɫɥɢ ɲɚɝɢ ɦɨɞɟɥɶɧɨɝɨ ɜɪɟɦɟɧɢ ɧɟ ɫɨɜɩɚɞɚɸɬ ɫɨ 

ɡɧɚɱɟɧɢɹɦɢ ɦɨɦɟɧɬɨɜ ɜɪɟɦɟɧɢ ɞɥɹ ɡɚɩɢɫɚɧɧɨɝɨ ɜ ɛɭɮɟɪ ɛɥɨɤɚ. ɉɨ ɢɫɬɟɱɟɧɢɢ 

ɜɪɟɦɟɧɢ ɡɚɞɟɪɠɤɢ ɡɧɚɱɟɧɢɟ ɫɢɝɧɚɥɚ, ɢɡɜɥɟɤɚɟɬɫɹ ɢɡ ɛɭɮɟɪɚ ɢ ɩɟɪɟɞɚɟɬɫɹ ɧɚ 

ɜɵɯɨɞ ɛɥɨɤɚ [14]. 

ɑɬɨɛɵ ɩɪɚɜɢɥɶɧɨ ɧɚɫɬɪɨɢɬɶ ɉɂȾ-ɪɟɝɭɥɹɬɨɪ, ɧɟɨɛɯɨɞɢɦɨ ɩɨɞɨɛɪɚɬɶ 

ɩɪɚɜɢɥɶɧɭɸ ɤɨɦɛɢɧɚɰɢɸ ɜɫɟɯ ɟɝɨ ɩɚɪɚɦɟɬɪɨɜ. Ɉɛɪɚɬɧɚɹ ɫɜɹɡɶ ɜ ɪɟɝɭɥɹɬɨɪɟ 

ɧɟɨɛɯɨɞɢɦɚ ɞɥɹ ɩɨɫɬɨɹɧɧɨɝɨ ɤɨɧɬɪɨɥɹ ɢ ɫɪɚɜɧɟɧɢɟ ɜɵɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚ ɫ 

ɡɚɞɚɧɧɵɦ ɡɧɚɱɟɧɢɟɦ (ɨɩɨɪɧɨɣ ɩɟɪɟɦɟɧɧɨɣ). ȼ ɪɟɡɭɥɶɬɚɬɟ ɫɪɚɜɧɟɧɢɹ ɜɯɨɞɧɚɹ 

ɩɟɪɟɦɟɧɧɚɹ ɫɢɫɬɟɦɵ ɞɨɥɠɧɚ ɢɡɦɟɧɢɬɫɹ ɬɚɤ, ɱɬɨɛɵ ɩɪɨɢɡɨɲɥɚ ɪɟɝɭɥɢɪɨɜɤɚ 

ɜɵɯɨɞɧɨɣ ɩɟɪɟɦɟɧɧɨɣ ɞɨ ɡɚɞɚɧɧɨɝɨ ɡɧɚɱɟɧɢɹ ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɜɫɟɯ ɨɬɤɥɨɧɟɧɢɣ. ȼ 

ɪɟɡɭɥɶɬɚɬɟ ɬɚɤɨɣ ɪɟɚɤɰɢɢ ɫɢɫɬɟɦɵ ɜɨɡɧɢɤɚɟɬ ɡɚɦɤɧɭɬɨɟ ɫɨɨɛɳɟɧɢɟ [15]. 

Ⱦɥɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɡɚɞɚɧɧɨɣ ɂȺɋɍȾ ɩɨɞɯɨɞɢɬ ɉɂȾ-ɪɟɝɭɥɹɬɨɪ. 

ɉɚɪɚɦɟɬɪɵ ɩɪɚɜɢɥɶɧɨɣ ɧɚɫɬɪɨɣɤɢ ɉɂȾ-ɪɟɝɭɥɹɬɨɪɚ ɞɥɹ ɜɫɟɯ ɨɛɴɟɤɬɨɜ 

ɭɩɪɚɜɥɟɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.3 [20]. 

 

Ɍɚɛɥɢɰɚ 2.3 – ɇɚɫɬɪɨɣɤɚ ɩɚɪɚɦɟɬɪɨɜ ɉɂȾ-ɪɟɝɭɥɹɬɨɪɚ 

ɉɚɪɚɦɟɬɪ 
Ɉɛɴɟɤɬ ɭɩɪɚɜɥɟɧɢɹ 

Ⱦɜɢɝɚɬɟɥɶ ɉɌ ȼɉ 

P ɉɪɨɩɨɪɰɢɨɧɚɥɶɧɵɣ 0,0205300399970844 0,101432384308169 0.013450540806532 

I ɂɧɬɟɝɪɚɥɶɧɵɣ 0,0116998055687874 0,283260279094365 0,011089727572927 

D Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɵɣ 0,0 0,0 0,0 

N 
Ʉɨɷɮɮɢɰɢɟɧɬ 
ɮɢɥɶɬɪɚɰɢɢ 

100,0 100,0 100,0 
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ȼɫɟ ɫɨɫɬɚɜɧɵɟ ɛɥɨɤɢ ɂȺɋɍȾ ɨɬɨɛɪɚɠɟɧɵ ɧɚ ɪɢɫɭɧɤɚɯ 2.7-2.9. 

 

 
Ɋɢɫɭɧɨɤ 2.7 – ɋɢɫɬɟɦɚ ɤɨɧɬɪɨɥɹ ɞɜɢɝɚɬɟɥɹ 

 

 
Ɋɢɫɭɧɨɤ 2.8 – ɋɢɫɬɟɦɚ ɤɨɧɬɪɨɥɹ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ ɬɟɦɩɟɪɚɬɭɪɵ 

 

 
Ɋɢɫɭɧɨɤ 2.9 – ɋɢɫɬɟɦɚ ɤɨɧɬɪɨɥɹ ɜɢɛɪɨɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ 

 

Ɂɧɚɱɟɧɢɹ ɩɪɢɦɟɧɟɧɢɹ ɜɫɟɯ ɩɪɨɫɬɵɯ ɛɥɨɤɨɜ, ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɞɥɹ 

ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɂȺɋɍȾ, ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.2.  
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3 Ɇɨɞɟɥɢɪɨɜɚɧɢɟ ɂȺɋɍȾ ɢ ɨɰɟɧɤɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɟɟ ɩɪɢɦɟɧɟɧɢя 

 

3.1 Ɉɫɧɨɜɧɵɟ ɩɨɞɫɢɫɬɟɦɵ ɦɨɞɟɥɢ ɂȺɋɍȾ 

 

ȼ ɩɨɞɫɢɫɬɟɦɟ 1 ɩɪɨɢɫɯɨɞɢɬ ɩɨɥɭɱɟɧɢɟ ɨɫɧɨɜɧɨɝɨ ɫɢɝɧɚɥɚ – ɱɚɫɬɨɬɚ 

ɜɪɚɳɟɧɢɹ ɜɚɥɚ, ɢɡɦɟɪɹɟɦɚɹ ɜ ɨɛ/ɦɢɧ (ɞɚɥɟɟ – ɫɢɝɧɚɥ AF). ɉɟɪɟɤɥɸɱɚɬɟɥɶ ɷɬɨɣ 

ɩɨɞɫɢɫɬɟɦɵ ɩɨɞɪɚɡɭɦɟɜɚɟɬ ɪɭɱɧɨɟ ɢɡɦɟɧɟɧɢɟ ɜɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚ ɫ 1500 ɧɚ 1800. 

Ⱦɚɥɟɟ ɫɢɝɧɚɥ ɩɨɫɬɭɩɚɟɬ ɜ ɩɨɞɫɢɫɬɟɦɭ 2, ɜ ɤɨɬɨɪɨɣ ɩɪɨɢɫɯɨɞɢɬ ɨɫɧɨɜɚɧɧɚɹ 

ɡɚɞɚɱɚ ɭɩɪɚɜɥɟɧɢɹ ɞɜɢɝɚɬɟɥɟɦ. ȼ ɫɨɫɬɚɜɧɨɦ ɛɥɨɤɟ ɷɬɨɣ ɩɨɞɫɢɫɬɟɦɵ ɩɪɨɢɫɯɨɞɢɬ 

ɧɚɫɬɪɨɣɤɚ ɫɢɝɧɚɥɚ ɉɂȾ-ɪɟɝɭɥɹɬɨɪɨɦ ɩɪɢ ɩɨɦɨɳɢ ɩɨɞɛɨɪɚ ɟɝɨ ɩɚɪɚɦɟɬɪɨɜ ɢ 

ɨɛɪɚɬɧɨɣ ɫɜɹɡɢ ɫ ɡɚɞɟɪɠɤɨɣ 3 ɫ. Ⱦɢɫɩɥɟɣ ɨɬɨɛɪɚɠɚɟɬ ɜɟɥɢɱɢɧɭ ɱɚɫɬɨɬɵ 

ɜɪɚɳɟɧɢɹ ɜɚɥɚ ɜ ɤɨɧɰɟ ɩɨɞɫɢɫɬɟɦɵ 2. ɋɯɟɦɚɬɢɱɟɫɤɨɟ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ 

ɜɵɲɟɧɚɡɜɚɧɧɵɯ ɩɨɞɫɢɫɬɟɦ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 3.1. 

 

 
Ɋɢɫɭɧɨɤ 3.1 – ɉɨɞɫɢɫɬɟɦɵ 1 ɢ 2 

 

ɉɨɥɭɱɢɜ ɫɢɝɧɚɥ ɫ ɫɨɫɬɚɜɧɨɝɨ ɛɥɨɤɚ ɭɩɪɚɜɥɟɧɢɹ ɞɜɢɝɚɬɟɥɟɦ (ɪɢɫɭɧɨɤ 2.7) 

ɩɨɞɫɢɫɬɟɦɚ 3 ɧɚɱɢɧɚɟɬ ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ ɫɢɝɧɚɥɚ – ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɜ ɞɜɚ 

ɫɢɝɧɚɥɚ ɞɢɚɝɧɨɫɬɢɤɢ – ɬɟɦɩɟɪɚɬɭɪɭ ɢ ɫɤɨɪɨɫɬɶ ɩɨɞɲɢɩɧɢɤɚ (ɞɚɥɟɟ – ɫɢɝɧɚɥ TV). 
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ɉɨɫɤɨɥɶɤɭ ɜ ɫɢɫɬɟɦɟ ɨɬɫɭɬɫɬɜɭɟɬ ɪɟɚɥɶɧɨɟ ɩɨɞɤɥɸɱɟɧɢɟ ɤ ɞɚɬɱɢɤɚɦ, 

ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ ɩɪɨɢɫɯɨɞɢɬ ɫ ɩɨɦɨɳɶɸ ɭɪɚɜɧɟɧɢɣ ɡɚɜɢɫɢɦɨɫɬɢ ɩɚɪɚɦɟɬɪɨɜ (2.2) 

ɢ (2.3). ɋɯɟɦɚɬɢɱɟɫɤɢɣ ɜɢɞ ɡɚɩɢɫɢ ɭɪɚɜɧɟɧɢɣ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 3.2. 

 
Ɋɢɫɭɧɨɤ 3.2. ɋɯɟɦɚɬɢɱɟɫɤɢɯ ɜɢɞ ɡɚɩɢɫɢ ɭɪɚɜɧɟɧɢɣ ɡɚɜɢɫɢɦɨɫɬɢ 

 

Ɍɚɤɠɟ ɜ ɞɚɧɧɨɣ ɩɪɨɢɫɯɨɞɢɬ ɢɡɦɟɧɟɧɢɟ ɫɢɝɧɚɥɚ ɨɛɨɪɨɬɨɜ, ɟɫɥɢ ɷɬɨ 

ɬɪɟɛɭɟɬɫɹ ɭɫɥɨɜɢɹɦɢ ɂȺɋɍȾ. ȼ ɫɥɭɱɚɟ ɜɵɧɭɠɞɟɧɧɨɝɨ ɢɡɦɟɧɟɧɢɹ ɫɢɝɧɚɥɚ AF ɜ 

ɫɢɝɧɚɥ AF* ɫɢɫɬɟɦɚ ɨɩɨɜɟɳɚɟɬ ɨɛ ɨɬɤɥɨɧɟɧɢɢ ɨɬ ɭɫɥɨɜɢɣ. ɋɯɟɦɚɬɢɱɟɫɤɨɟ 

ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɜɵɲɟɧɚɡɜɚɧɧɵɯ ɩɨɞɫɢɫɬɟɦ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 3.3. 

 

 
Ɋɢɫɭɧɨɤ 3.3 ɉɨɞɫɢɫɬɟɦɵ 2 ɢ 3 
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ɉɨɫɥɟ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɜ ɩɨɞɫɢɫɬɟɦɟ 3 ɫɢɝɧɚɥɵ TV ɢɞɭɬ ɤ ɫɜɨɢɦ ɫɨɫɬɚɜɧɵɦ 

ɛɥɨɤɚɦ (ɪɭɫɢɧɤɢ 2.8 ɢ 2.9) ɞɥɹ ɧɚɫɬɪɨɣɤɢ ɢ ɜɵɪɚɜɧɢɜɚɧɢɹ ɉɂȾ-ɪɟɝɭɥɹɬɨɪɚɦɢ ɜ 

ɩɨɞɫɢɫɬɟɦɭ 4. Ɉɬɪɟɝɭɥɢɪɨɜɚɧɧɵɟ ɫɢɝɧɚɥɵ TV ɜɵɜɨɞɹɬɫɹ ɧɚ ɨɫɰɢɥɥɨɝɪɚɮ 1. 

Ɍɚɤɠɟ ɧɚ ɨɫɰɢɥɥɨɝɪɚɮ 1 ɩɨɫɬɭɩɚɸɬ ɞɚɧɧɵɟ ɫɢɝɧɚɥɚ AF. ɋɯɟɦɚɬɢɱɟɫɤɨɟ 

ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɜɵɲɟɧɚɡɜɚɧɧɵɯ ɩɨɞɫɢɫɬɟɦ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 3.4. 

 

 
Ɋɢɫɭɧɨɤ 3.4 – ɉɨɞɫɢɫɬɟɦɵ 3 ɢ 4 

 

ɋɭɳɟɫɬɜɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɜ ɂȺɋɍȾ ɢɦɟɟɬ ɩɨɞɫɢɫɬɟɦɚ 5. ɂɦɟɧɧɨ ɧɚ ɷɬɨɦ 

ɷɬɚɩɟ ɩɪɨɢɫɯɨɞɢɬ ɩɪɨɜɟɪɤɚ ɡɚɪɚɧɟɟ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɭɫɥɨɜɢɣ. ɉɨɥɭɱɟɧɧɵɟ 

ɫɢɝɧɚɥɵ TV ɢ ɨɬɪɟɝɭɥɢɪɨɜɚɧɧɵɟ ɜ ɩɨɞɫɢɫɬɟɦɟ 4 ɩɨɞɜɟɪɝɚɸɬɫɹ ɩɪɨɜɟɪɤɟ. ɉɨ 

ɡɧɚɱɟɧɢɹɦ ɩɚɪɚɦɟɬɪɨɜ ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɜɢɛɪɨɫɤɨɪɨɫɬɢ ɩɨɞɲɢɩɧɢɤɨɜ ɧɚ ɤɚɪɬɟ 

ɭɫɬɚɜɨɤ ɢ ɛɥɨɤɢɪɨɜɨɤ ɜ ɬɚɛɥɢɰɟ 1.9 ɧɚ ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɩɟɪɟɤɥɸɱɚɬɟɥɶ 

ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɜɟɥɢɱɢɧɚ ɞɨɩɭɫɬɢɦɨɝɨ ɨɬɤɥɨɧɟɧɢɹ. ȿɫɥɢ ɧɚ ɞɚɧɧɵɣ ɛɥɨɤ 

ɩɪɢɯɨɞɢɬ ɫɢɝɧɚɥ ɦɟɧɶɲɟ ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ, ɬɨ ɫɢɫɬɟɦɚ ɩɪɢɧɢɦɚɟɬ ɫɢɝɧɚɥ AF ɢ 

ɩɪɢɡɵɜɧɵɟ ɨɬ ɧɟɝɨ ɫɢɝɧɚɥɵ TV. ȼ ɫɥɭɱɚɟ ɫɨɨɬɜɟɬɫɬɜɢɹ ɭɤɚɡɚɧɧɨɣ ɜɟɥɢɱɢɧɟ, ɛɥɨɤ 

ɩɪɢɧɢɦɚɟɬ ɜɵɧɭɠɞɟɧɧɨ ɢɡɦɟɧɟɧɧɵɣ ɫɢɝɧɚɥ AF* c ɟɝɨ ɩɪɨɢɡɜɨɞɧɵɦ ɫɢɝɧɚɥɚɦɢ 

TV* ɧɨɜɵɯ ɜɟɥɢɱɢɧ ɡɧɚɱɟɧɢɣ ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɜɢɛɪɨɫɤɨɪɨɫɬɢ ɩɨɞɲɢɩɧɢɤɚ. 
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ɇɚ ɨɫɰɢɥɥɨɝɪɚɮ 2 ɩɨɫɬɭɩɚɸɬ ɞɚɧɧɵɟ ɫɢɝɧɚɥɨɜ TV ɩɪɢɧɹɬɵɯ ɭɫɥɨɜɢɹɦɢ, ɚ 

ɬɚɤɠɟ ɫɢɝɧɚɥɨɜ AF ɢ AF* ɜɦɟɫɬɟ ɞɥɹ ɫɪɚɜɧɢɬɟɥɶɧɨɝɨ ɚɧɚɥɢɡɚ. ɋɯɟɦɚɬɢɱɟɫɤɨɟ 

ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɜɵɲɟɧɚɡɜɚɧɧɵɯ ɩɨɞɫɢɫɬɟɦ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 3.5. 

 

 
Ɋɢɫɭɧɨɤ 3.5 – ɉɨɞɫɢɫɬɟɦɵ 4 ɢ 5 

 

ȿɞɢɧɢɰɚɦɢ ɢɡɦɟɪɟɧɢɣ ɞɥɹ ɫɢɝɧɚɥɨɜ ɜɫɟɣ ɂȺɋɍȾ ɩɪɢɧɹɬɵ: 

- ɞɥɹ AF ɢ AF* – ɨɛɨɪɨɬ ɜ ɦɢɧɭɬɭ (ɨɛ/ɦɢɧ); 

- ɞɥɹ T ɢ T* – ɝɪɚɞɭɫ ɐɟɥɶɫɢɹ (°C); 

- ɞɥɹ V ɢ V* – ɦɢɥɥɢɦɟɬɪɨɜ ɜ ɫɟɤɭɧɞɭ (ɦɦ/ɫ). 
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3.2 Ɋɚɛɨɬɚ ɫɢɫɬɟɦɵ ɛɟɡ ɨɬɤɥɨɧɟɧɢɣ 

 

ɂɧɬɟɝɪɢɪɨɜɚɧɧɚɹ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɚɹ ɫɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɢ ɞɢɚɝɧɨɫɬɢɤɢ 

ɞɜɢɝɚɬɟɥɹ, ɢɡɨɛɪɚɠɟɧɧɚɹ ɧɚ ɪɢɫɭɧɤɟ 3.7 – ɫɩɪɨɟɤɬɢɪɨɜɚɧɚ ɢ ɝɨɬɨɜɚ ɤ 

ɦɨɞɟɥɢɪɨɜɚɧɢɸ. Ɋɚɫɱɟɬ ɂȺɋɍȾ ɧɚɱɢɧɚɟɬɫɹ ɩɨ ɡɚɩɭɫɤɭ ɫɢɫɬɟɦɵ ɤɧɨɩɤɨɣ «Run». 

ɉɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɩɨɞɚɸɬɫɹ ɧɚ ɰɢɮɪɨɜɵɟ ɞɢɫɩɥɟɢ ɜ ɜɢɞɟ ɱɢɫɥɚ ɢ ɧɚ 

ɨɫɰɢɥɥɨɝɪɚɮɵ ɜ ɜɢɞɟ ɝɪɚɮɢɤɨɜ, ɡɚɜɢɫɹɳɢɯ ɨɬ ɜɪɟɦɟɧɢ. 

ȼ ɩɟɪɜɨɦ ɫɥɭɱɚɟ ɜɯɨɞɧɵɦ ɫɢɝɧɚɥɨɦ ɫɢɫɬɟɦɵ ɹɜɥɹɟɬɫɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ 

ɜɚɥɚ ɜɟɥɢɱɢɧɨɣ 1500 ɨɛ/ɦɢɧ. ɇɚ ɪɢɫɭɧɤɟ 3.6 ɩɪɟɞɫɬɚɜɥɟɧɵ ɩɨɤɚɡɚɧɢɹ 

ɨɫɰɢɥɥɨɝɪɚɮɚ 2. 

 

 
Ɋɢɫɭɧɨɤ 3.6 – ɉɨɤɚɡɚɧɢɹ ɨɫɰɢɥɥɨɝɪɚɮɚ 2 ɨ ɫɢɝɧɚɥɚɯ AF, T ɢ V 
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Ɋɢɫɭɧɨɤ 3.7 – ɂȺɋɍȾ ɩɪɢ ɜɯɨɞɧɨɦ ɫɢɝɧɚɥɟ 1500 ɨɛ/ɦɢɧ 
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Ⱥɧɚɥɢɡɢɪɭɹ ɩɨɤɚɡɚɧɢɹɦ ɨɫɰɢɥɥɨɝɪɚɮɚ 2 ɢ ɞɢɫɩɥɟɟɜ ɜɢɞɧɨ, ɱɬɨ ɩɨɞɫɢɫɬɟɦɚ 

5, ɩɪɨɜɟɪɢɜ ɭɫɥɨɜɢɹ ɧɚ ɫɨɨɬɜɟɬɫɬɜɢɹ ɩɪɢɧɢɦɚɟɬ ɫɢɝɧɚɥ AF ɛɟɡ ɢɡɦɟɧɟɧɢɣ. 

Ɉɬɫɸɞɚ ɫɥɟɞɭɸɬ, ɱɬɨ ɩɨɤɚɡɚɧɢɹ ɨɫɰɢɥɥɨɝɪɚɮɚ 1 ɛɭɞɭɬ ɚɧɚɥɨɝɢɱɧɵɦɢ. Ɍɚɤɠɟ 

ɦɨɠɧɨ ɧɚɛɥɸɞɚɬɶ, ɱɬɨ ɭɫɬɚɧɨɜɥɟɧɢɟ ɭɫɬɨɣɱɢɜɨɝɨ ɩɨɥɨɠɟɧɢɹ ɡɚɞɚɧɧɵɯ ɜɟɥɢɱɢɧ 

ɩɪɨɢɫɯɨɞɢɬ ɩɪɢɛɥɢɡɢɬɟɥɶɧɨ ɧɚ 60…70 ɫɟɤɭɧɞɚ ɫ ɦɨɦɟɧɬɚ ɫɬɚɪɬɚ ɫɢɫɬɟɦɵ. 

Ⱦɥɹ ɨɰɟɧɤɢ ɢɫɩɪɚɜɧɨɣ ɪɚɛɨɬɵ ɫɢɫɬɟɦɵ ɫɪɚɜɧɢɦ ɡɧɚɱɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɢ 

ɜɢɛɪɨɫɤɨɪɨɫɬɢ ɩɨɞɲɢɩɧɢɤɚ ɨɬɨɛɪɚɠɟɧɧɵɯ ɧɚ ɰɢɮɪɨɜɵɯ ɞɢɫɩɥɟɹɯ x' ɧɚ ɫɯɟɦɟ 

ɂȺɋɍȾ ɫɨ ɡɧɚɱɟɧɢɹɦɢ x, ɩɨɫɱɢɬɚɧɧɵɦ ɧɚɦ ɜɪɭɱɧɭɸ ɜ ɬɚɛɥɢɰɟ 2.2: 

- x'1 = 59,76 ɢ x1 = 59,76, ɱɬɨ ɧɟ ɩɪɟɜɵɲɚɟɬ 75 °C; 

- x'2 = 2,304 ɢ x2 = 2,30, ɱɬɨ ɧɟ ɩɪɟɜɵɲɚɟɬ 5,4 ɦɦ/ɫ. 

 

3.3 Ɋɚɛɨɬɚ ɫɢɫɬɟɦɵ ɫ ɨɬɤɥɨɧɟɧɢɟɦ ɩɚɪɚɦɟɬɪɚ 

 

ɉɟɪɟɤɥɸɱɢɜ ɪɭɱɧɨɣ ɩɟɪɟɤɥɸɱɚɬɟɥɶ ɧɚ ɜɟɥɢɱɢɧɭ 1800 ɨɛ/ɦɢɧ ɧɟɨɛɯɨɞɢɦɨ 

ɪɚɫɫɱɢɬɚɬɶ ɫɢɫɬɟɦɭ ɡɚɧɨɜɨ. Ɇɨɞɟɥɢɪɨɜɚɧɢɹ ɂȺɋɍȾ ɫ ɛɨɥɶɲɢɦ ɡɧɚɱɟɧɢɟɦ 

ɜɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 3.8 

ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɩɨɤɚɡɚɧɢɹ ɨɫɰɢɥɥɨɝɪɚɮɨɜ 1 ɢ 2, ɚ ɬɚɤɠɟ ɞɢɫɩɥɟɟɜ ɤɚɠɞɨɣ ɢɡ 

ɩɨɞɫɢɫɬɟɦ 4 ɢ 5 ɨɤɚɠɭɬɫɹ ɪɚɡɥɢɱɧɵɦɢ. Ɂɚɩɢɲɟɦ ɜ ɬɚɛɥɢɰɭ 3.1 ɜɟɥɢɱɢɧɵ ɷɬɢɯ 

ɩɨɤɚɡɚɧɢɣ, ɚ ɬɚɤɠɟ ɡɧɚɱɟɧɢɹ ɢɡ ɬɚɛɥɢɰɵ 2.2 ɢ ɫɪɚɜɧɢɦ. 

 

Ɍɚɛɥɢɰɚ 3.1 – ɉɨɤɚɡɚɧɢɹ ɨɫɰɢɥɥɨɝɪɚɮɨɜ 1 ɢ 2. 

ɉɚɪɚɦɟɬɪɵ 
Ɍɚɛɥɢɰɚ 2.2 

(x) 
Ɉɫɰɢɥɥɨɝɪɚɮ 1 

(x') 
Ɉɫɰɢɥɥɨɝɪɚɮ 2 

(x'') 
Ⱦɨɩɭɫɬɢɦɨɟ 
ɨɬɤɥɨɧɟɧɢɟ 

ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɜɚɥɚ, 
ɨɛ/ɦɢɧ 

1800 1800 1440 – 

Ɍɟɦɩɟɪɚɬɭɪɚ ɩɨɞɲɢɩɧɢɤɚ, 
°ɋ 

75,97 75,97 56,96 75 

ȼɢɛɪɨɫɤɨɪɨɫɬɶ ɩɨɞɲɢɩɧɢɤɚ, 
ɦɦ/ɫ 

2,93 2,934 2,162 5,4 

 

ɂɡ ɬɚɛɥɢɰɵ 3.1 ɜɢɞɧɨ, ɱɬɨ ɩɨɤɚɡɚɧɢɹ ɨɫɰɢɥɥɨɝɪɚɮɚ 1 ɫɨɜɩɚɞɚɸɬ ɡɚ 

ɡɧɚɱɟɧɢɹɦɢ ɩɚɪɚɦɟɬɪɨɜ ɢɡ ɬɚɛɥɢɰɵ 2.2, ɱɬɨ ɝɨɜɨɪɢɬ ɨɛ ɢɫɩɪɚɜɧɨɫɬɢ ɫɢɫɬɟɦɵ. 

Ɍɚɤɠɟ ɧɚɛɥɸɞɚɟɬɫɹ ɭɜɟɥɢɱɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɩɨɞɲɢɩɧɢɤɚ ɜɵɲɟ ɞɨɩɭɫɬɢɦɨɝɨ. 
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Ɋɢɫɭɧɨɤ 3.8 – ɂȺɋɍȾ ɩɪɢ ɜɯɨɞɧɨɦ ɫɢɝɧɚɥɟ 1800 ɨɛ/ɦɢɧ 
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ɇɚ ɪɢɫɭɧɤɟ 3.9 ɩɪɟɞɫɬɚɜɥɟɧɵ ɩɨɤɚɡɚɧɢɹ ɨɫɰɢɥɥɨɝɪɚɮɚ 1. 

 

 
Ɋɢɫɭɧɨɤ 3.9 – ɉɨɤɚɡɚɧɢɹ ɨɫɰɢɥɥɨɝɪɚɮɚ 1 ɨ ɫɢɝɧɚɥɚɯ AF, T ɢ V 

 

Ɍɟɩɟɪɶ ɉɂȾ-ɪɟɝɭɥɹɬɨɪɵ ɩɨɞɫɢɫɬɟɦ 2 ɢ 4 ɩɪɢɜɨɞɹɬ ɩɚɪɚɦɟɬɪɵ ɤ 

ɭɫɬɨɣɱɢɜɨɦɭ ɩɨɥɨɠɟɧɢɸ ɧɚ 70…80 ɫ ɦɨɦɟɧɬɚ ɡɚɩɭɫɤɚ ɫɢɫɬɟɦɵ, ɧɚ 10 ɫɟɤɭɧɞ 

ɩɨɡɠɟ ɩɟɪɜɨɝɨ ɫɥɭɱɚɹ. ɉɨ ɩɨɤɚɡɚɧɢɹɦ ɨɫɰɢɥɥɨɝɪɚɮɚ ɜɢɞɧɨ, ɱɬɨ ɡɧɚɱɟɧɢɟ 

ɬɟɦɩɟɪɚɬɭɪɵ ɩɨɞɲɢɩɧɢɤɚ ɞɜɢɝɚɬɟɥɹ ɩɪɟɜɵɫɢɥɨ ɭɫɬɚɧɨɜɥɟɧɧɨɟ ɧɚ 0,97 °C. ɗɬɨ 

ɨɬɤɥɨɧɟɧɢɟ ɹɜɥɹɟɬɫɹ ɩɪɢɱɢɧɨɣ ɢɡɦɟɧɟɧɢɹ ɜɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚ AF ɜ AF*. ȼ ɂȺɋɍȾ 

ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɫɧɢɠɟɧɢɟ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɞɨ 80 %.  
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ɇɚ ɪɢɫɭɧɤɟ 3.10 ɩɪɟɞɫɬɚɜɥɟɧɵ ɩɨɤɚɡɚɧɢɹ ɨɫɰɢɥɥɨɝɪɚɮɚ 2. 

 

 
Ɋɢɫɭɧɨɤ 3.10 – ɉɨɤɚɡɚɧɢɹ ɨɫɰɢɥɥɨɝɪɚɮɚ 2 ɨ ɫɢɝɧɚɥɚɯ AF ɢ AF*, T* ɢ V* 

 

ɉɨ ɞɚɧɧɵɦ ɨɫɰɢɥɥɨɝɪɚɮɚ 2 ɜɢɞɧɨ, ɱɬɨ ɧɚ 56,65 ɫɟɤɭɧɞɟ ɩɪɨɢɫɯɨɞɢɬ ɪɟɡɤɨɟ 

ɫɧɢɠɟɧɢɟ ɞɜɭɯ ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ: ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɜɢɛɪɨɫɤɨɪɨɫɬɢ. ɗɬɨ 

ɹɜɥɟɧɢɟ ɝɨɜɨɪɢɬ ɨɛ ɨɬɤɥɨɧɢɥɢ ɨɬ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɩɨɞɫɢɫɬɟɦɨɣ 5 ɭɫɥɨɜɢɣ ɢ 

ɩɪɨɢɫɯɨɞɢɬ ɩɪɨɩɭɫɤ ɢɡɦɟɧɟɧɧɨɝɨ ɫɢɝɧɚɥɚ AF* ɱɟɪɟɡ ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ 

ɩɟɪɟɤɥɸɱɚɬɟɥɶ. ȼɟɥɢɱɢɧɚ ɧɨɜɨɝɨ ɫɢɝɧɚɥɚ AF* ɪɚɜɧɚ 1440 ɨɛ/ɦɢɧ ɢ ɧɚ 20 % 

ɦɟɧɶɲɟ ɩɨɞɚɜɚɟɦɨɝɨ ɫɢɝɧɚɥɚ AF. Ɂɧɚɱɟɧɢɟ ɩɚɪɚɦɟɬɪɨɜ ɬɟɦɩɟɪɚɬɭɪɵ ɢ 

ɜɢɛɪɨɫɤɨɪɨɫɬɢ ɨɞɧɨɜɪɟɦɟɧɧɨ ɦɟɧɹɸɬɫɹ ɢ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɧɚ 56,96 °ɋ ɢ 2,162 

ɦɦ/ɫ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɧɚ 56,65. 
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3.4 Ȼɥɨɤɢ Simulink, ɢɫɩɨɥɶɡɨɜɚɧɧɵɟ ɞɥя ɩɪɨɟɤɬɢɪɨɜɚɧɢя ɦɨɞɟɥɢ 

 

ȼ ɬɚɛɥɢɰɟ 3.2 ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɚɥɮɚɜɢɬɧɨɦ ɩɨɪɹɞɤɟ ɩɟɪɟɱɟɧɶ ɛɥɨɤɨɜ 

ɛɢɛɥɢɨɬɟɤɢ Simulink, ɩɨɬɪɟɛɨɜɚɜɲɢɟɫɹ ɞɥɹ ɪɟɚɥɢɡɚɰɢɢ ɦɨɞɟɥɢ ɂȺɋɍȾ, ɚ ɬɚɤɠɟ 

ɢɯ ɡɧɚɱɟɧɢɹ [16]. 

 

Ɍɚɛɥɢɰɚ 3.2 – Ȼɥɨɤɢ Simulink, ɢɫɩɨɥɶɡɨɜɚɧɧɵɟ ɜ ɂȺɋɍȾ 

№ ɇɚɢɦɟɧɨɜɚɧɢɟ ɛɥɨɤɚ Ɂɧɚɱɟɧɢɟ Ɉɬɨɛɪɚɠɟɧɢɟ ɧɚ ɫɯɟɦɟ 

1 Constant 
Ʉɨɧɫɬɚɧɬɚ – ɢɫɬɨɱɧɢɤ ɡɚɞɚɟɬ ɩɨɫɬɨɹɧɧɵɣ ɩɨ 
ɭɪɨɜɧɸ ɫɢɝɧɚɥ. 

 

2 Display 
Ⱦɢɫɩɥɟɣ – ɰɢɮɪɨɜɨɣ ɢɧɞɢɤɚɬɨɪ ɢɡɦɟɪɹɟɬ ɜɵɯɨɞɧɨɣ 
ɫɢɝɧɚɥ. 

 

3 Gain 
Ʉɨɷɮɮɢɰɢɟɧɬ ɭɫɢɥɟɧɢɹ – ɜɵɩɨɥɧɹɟɬ ɭɦɧɨɠɟɧɢɟ 
ɜɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚ ɧɚ ɩɨɫɬɨɹɧɧɵɣ ɜɟɥɢɱɢɧɭ. 

 

4 Ideal Temperature Sensor 
ɂɞɟɚɥɶɧɵɣ ɞɚɬɱɢɤ ɬɟɦɩɟɪɚɬɭɪɵ – ɨɩɪɟɞɟɥɹɟɬ 
ɪɚɡɧɨɫɬɶ ɬɟɦɩɟɪɚɬɭɪ ɦɟɠɞɭ ɞɜɭɦɹ ɬɨɱɤɚɦɢ 

 

5 Ideal Temperature Source 

ɂɞɟɚɥɶɧɵɣ ɢɫɬɨɱɧɢɤ ɬɟɦɩɟɪɚɬɭɪɵ – ɩɨɞɞɟɪɠɢɜɚɟɬ 
ɡɚɞɚɧɧɭɸ ɬɟɦɩɟɪɚɬɭɪɭ ɧɚ ɜɵɯɨɞɟ ɧɟ ɡɚɜɢɫɢɦɨ ɨɬ 
ɪɚɫɯɨɞɚ ɬɟɩɥɚ ɫɢɫɬɟɦɨɣ. Ɂɞɟɫɶ A ɢ B – ɜɯɨɞɧɨɣ ɢ 
ɜɵɯɨɞɧɨɣ ɩɨɪɬɵ ɫɢɝɧɚɥɚ, ɚ S – ɮɢɡɢɱɟɫɤɢɣ ɩɨɪɬ.  

6 Inport ȼɯɨɞɧɨɣ ɩɨɪɬ – ɫɨɡɞɚɟɬ ɩɨɪɬ ɜɯɨɞɚ ɞɥɹ ɩɨɞɫɢɫɬɟɦɵ 
 

7 Manual Switch 
Ɋɭɱɧɨɣ ɩɟɪɟɤɥɸɱɚɬɟɥɶ – ɜɵɩɨɥɧɹɟɬ ɩɟɪɟɤɥɸɱɟɧɢɟ 
ɜɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚ ɩɨ ɤɨɦɚɧɞɟ (ɞɜɨɣɧɨɦɭ ɧɚɠɚɬɢɸ). 

 

8 Math Function Ȼɥɨɤ ɜɵɱɢɫɥɹɟɬ ɦɚɬɟɦɚɬɢɱɟɫɤɢɟ ɮɭɧɤɰɢɢ. 
 

9 Mux (multiplexer) 
Ɇɭɥɶɬɢɩɥɟɤɫɨɪ (ɫɦɟɫɢɬɟɥɶ) – ɨɛɴɟɞɢɧɹɟɬ ɜɯɨɞɧɵɟ 
ɫɢɝɧɚɥ ɜ ɜɟɤɬɨɪɧɭɸ ɜɟɥɢɱɢɧɭ. 

 

10 Outport 
ȼɵɯɨɞɧɨɣ ɩɨɪɬ – ɫɨɡɞɚɟɬ ɩɨɪɬ ɜɵɯɨɞɚ ɢɡ 
ɩɨɞɫɢɫɬɟɦɵ.  

11 PID Controller 
ɉɂȾ-ɪɟɝɭɥɹɬɨɪ – ɨɫɭɳɟɫɬɜɥɹɟɬ ɧɚɫɬɪɨɣɤɭ ɨɛɴɟɤɬɨɜ 
ɭɩɪɚɜɥɟɧɢɹ ɩɪɢ ɩɨɦɨɳɢ ɩɨɞɛɨɪɚ ɩɚɪɚɦɟɬɪɨɜ. 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 3.2 

№ ɇɚɢɦɟɧɨɜɚɧɢɟ ɛɥɨɤɚ Ɂɧɚɱɟɧɢɟ Ɉɬɨɛɪɚɠɟɧɢɟ ɧɚ ɫɯɟɦɟ 

12 Product ɉɪɨɢɡɜɟɞɟɧɢɟ – ɜɵɩɨɥɧɹɟɬ ɭɦɧɨɠɟɧɢɟ ɢ ɞɟɥɟɧɢɟ 

 

13 PS-Simulink Converter ɉɪɟɨɛɪɚɡɭɟɬ ɜɯɨɞɧɨɣ ɫɢɝɧɚɥ ɜ ɮɢɡɢɱɟɫɤɢɣ. 
 

14 Scope 
Ɉɫɰɢɥɥɨɝɪɚɮ – ɫɬɪɨɢɬ ɜɪɟɦɟɧɧɵɟ ɞɢɚɝɪɚɦɦɵ 
ɫɢɝɧɚɥɨɜ. 

 

15 Simulink-PS Converter ɉɪɟɨɛɪɚɡɭɟɬ ɮɢɡɢɱɟɫɤɢɣ ɫɢɝɧɚɥ ɜ ɜɵɯɨɞɧɨɣ. 
 

16 Solver Configuration Ɉɩɪɟɞɟɥɹɟɬ ɩɚɪɚɦɟɬɪɵ ɞɥɹ ɦɨɞɟɥɢɪɨɜɚɧɢɹ. 
 

17 Subsystem 
ɉɨɞɫɢɫɬɟɦɚ – ɧɚɯɨɞɢɬɫɹ ɜɧɭɬɪɢ ɫɢɫɬɟɦɵ ɢ 
ɜɤɥɸɱɚɟɬ ɫɨɛɫɬɜɟɧɧɵɟ ɛɥɨɤɢ 

 

18 Sum 
ɋɭɦɦɚɬɨɪ – ɜɵɩɨɥɧɹɟɬ ɜɵɱɢɫɥɟɧɢɟ ɫɭɦɦɵ ɬɟɤɭɳɢɯ 
ɡɧɚɱɟɧɢɣ, ɭɱɢɬɵɜɚɹ ɡɧɚɤ 

 

19 Switch 
ɉɟɪɟɤɥɸɱɚɬɟɥɶ - ɜɵɩɨɥɧɹɟɬ ɩɟɪɟɤɥɸɱɟɧɢɟ ɜɯɨɞɧɵɯ 
ɫɢɝɧɚɥɨɜ ɩɨ ɫɢɝɧɚɥɭ ɭɩɪɚɜɥɟɧɢɹ. 

 

20 Thermal Reference 
Ɍɟɪɦɢɱɟɫɤɚɹ ɬɨɱɤɚ ɫ ɧɭɥɟɜɨɣ ɢɥɢ ɩɨɫɬɨɹɧɧɨɣ 
ɬɟɦɩɟɪɚɬɭɪɨɣ ɩɨ ɤɨɬɨɪɨɣ ɨɩɪɟɞɟɥɹɸɬ ɬɟɦɩɟɪɚɬɭɪɭ 
ɜ ɫɢɫɬɟɦɟ.  

21 Transfer Function 
ɉɟɪɟɞɚɬɨɱɧɚɹ ɮɭɧɤɰɢɹ - ɡɚɞɚɟɬ ɩɟɪɟɞɚɬɨɱɧɭɸ 
ɮɭɧɤɰɢɸ ɜ ɜɢɞɟ ɨɬɧɨɲɟɧɢɹ ɩɨɥɢɧɨɦɨɜ. 

 

22 Transport Delay 
Ɏɢɤɫɢɪɨɜɚɧɧɚɹ ɡɚɞɟɪɠɤɚ – ɜɵɩɨɥɧɹɟɬ ɡɚɞɟɪɠɤɭ 
ɜɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚ ɧɚ ɡɚɞɚɧɧɨɟ ɜɪɟɦɹ. 
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ɁȺɄɅɘɑȿɇɂȿ 

 

ȼ ɯɨɞɟ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬɵ ɦɧɨɣ ɛɵɥɢ ɪɚɫɫɦɨɬɪɟɧ ɩɪɨɰɟɫɫ ɩɨɞɝɨɬɨɜɤɢ 

ɧɟɮɬɢ ɧɚ ȼɚɧɤɨɪɫɤɨɦ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɦ ɭɱɚɫɬɤɟ ɜ ɰɟɯɟ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɢ 

ɩɟɪɟɤɚɱɤɢ ɧɟɮɬɢ ɢ ɬɪɢ ɧɚɫɨɫɧɵɯ ɚɝɪɟɝɚɬɚ, ɭɱɚɫɬɜɭɸɳɢɯ ɜ ɷɬɨ ɩɪɨɰɟɫɫɟ. ȼ ȺɋɍȾ 

ɜɯɨɞɢɬ Ⱥɋ ɩɪɨɬɢɜɨɚɜɚɪɢɣɧɨɣ ɡɚɳɢɬɵ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɞɟɠɧɨɫɬɢ ɢ 

ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ Ⱥɋ ɩɨɠɚɪɨɬɭɲɟɧɢɹ, ɜɵɩɨɥɧɹɸɳɟɣ ɮɭɧɤɰɢɢ ɩɨ ɩɨɠɚɪɧɨɣ 

ɫɢɝɧɚɥɢɡɚɰɢɢ, ɚɜɬɨɦɚɬɢɱɟɫɤɨɦɭ ɩɨɠɚɪɨɬɭɲɟɧɢɸ ɨɛɴɟɤɬɨɜ. 

ɂɡɭɱɟɧɚ ɫɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɚɝɪɟɝɚɬɨɦ 12ɇȾɫ-ɇɦ ɢ ɞɢɚɝɧɨɫɬɢɤɚ ɟɝɨ 

ɩɚɪɚɦɟɬɪɨɜ ɩɟɪɟɞ ɡɚɩɭɫɤɨɦ ɢ ɜɨ ɜɪɟɦɹ ɷɤɫɩɥɭɚɬɚɰɢɢ. ɂɫɫɥɟɞɨɜɚɧɢɟ ȺɋɍȾ 

ɩɨɤɚɡɚɥɨ, ɱɬɨ 14 ɩɚɪɚɦɟɬɪɨɜ ɞɚɧɧɨɝɨ ɧɚɫɨɫɚ ɢ ɟɝɨ ɗȾ ɤɨɧɬɪɨɥɢɪɭɸɬɫɹ ɢ 

ɩɪɨɜɟɪɹɸɬɫɹ ɰɢɤɥɢɱɟɫɤɢ ɜɨ ɢɡɛɟɠɚɧɢɟ ɚɜɚɪɢɣɧɵɯ ɫɢɬɭɚɰɢɣ. 

ɇɚɣɞɟɧɚ ɡɚɜɢɫɢɦɨɫɬɶ ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ ɩɚɪɚɦɟɬɪɨɜ ɬɟɦɩɟɪɚɬɭɪɵ ɢ 

ɜɢɛɪɨɫɤɨɪɨɫɬɢ ɩɨɞɲɢɩɧɢɤɚ ɞɜɢɝɚɬɟɥɹ ɢ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɜɚɥɚ. ȿɫɬɟɫɬɜɟɧɧɨ, 

ɩɪɢ ɪɨɫɬɟ ɨɛɨɪɨɬɨɜ ɩɨɜɵɲɚɟɬɫɹ ɨɛɟ ɜɟɥɢɱɢɧɵ. Ʉɨɧɟɱɧɨ, ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɧɟ 

ɟɞɢɧɫɬɜɟɧɧɚɹ ɩɪɢɱɢɧɚ ɜɥɢɹɧɢɹ ɧɚ ɷɬɢ ɢɡɦɟɧɟɧɢɟ, ɬɚɤ ɤɚɤ ɦɨɝɭɬ ɫɥɭɱɚɬɫɹ ɢ 

ɞɪɭɝɢɟ ɨɛɫɬɨɹɬɟɥɶɫɬɜɚ, ɧɚɩɪɢɦɟɪ, ɭɬɟɱɤɚ ɫɦɚɡɤɢ ɢɥɢ ɫɦɟɳɟɧɢɟ ɜɚɥɚ. 

ɉɨɫɤɨɥɶɤɭ ɧɟɬ ɩɪɚɤɬɢɱɟɫɤɨɣ ɜɨɡɦɨɠɧɨɫɬɢ ɩɨɥɭɱɚɬɶ ɞɚɧɧɵɟ ɨ ɬɟɦɩɟɪɚɬɭɪɟ 

ɢ ɜɢɛɪɨɫɤɨɫɤɨɪɨɫɬɢ ɢ ɨɩɢɪɚɬɶɫɹ ɢ ɩɪɨɟɤɬɢɪɨɜɚɬɶ ɂȺɋɍȾ ɨɩɢɪɚɹɫɶ ɧɚ ɧɢɯ, ɧɨ 

ɦɧɨɣ ɛɵɥɚ ɫɨɡɞɚɧɚ ɦɨɞɟɥɶ ɬɚɤɨɣ ɫɢɫɬɟɦɵ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɛɟɞɭɸɳɟɣ ɪɟɚɥɢɡɚɰɢɢ 

ɩɪɹɦɨɝɨ ɩɨɞɤɥɸɱɟɧɢɹ ɞɚɬɱɢɤɨɜ ɢ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɣ. 

Ɉɫɧɨɜɧɨɣ ɮɭɧɤɰɢɟɣ ɦɨɞɟɥɢ ɹɜɥɹɟɬɫɹ ɩɨɥɭɱɟɧɢɹ ɜɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚ ɢ 

ɩɨɫɬɨɹɧɧɚɹ ɤɨɧɬɪɨɥɶ ɩɚɪɚɦɟɬɪɨɜ ɧɚ ɫɨɨɬɜɟɬɫɬɜɢɟ ɡɚɞɚɧɧɵɦ ɭɫɥɨɜɢɹɦ ɩɨ 

ɩɚɫɩɨɪɬɭ ɨɛɨɪɭɞɨɜɚɧɢɹ. ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɭɫɥɨɜɢɣ ɫɢɫɬɟɦɚ ɩɪɨɩɭɫɤɚɟɬ ɫɢɝɧɚɥ 

ɩɪɨɜɟɪɤɢ ɢ ɪɚɛɨɬɚɟɬ ɜ ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ ɞɨ ɬɟɯ ɩɨɪ, ɩɨɤɚ ɧɟ ɨɛɧɚɪɭɠɢɬ 

ɨɬɤɥɨɧɟɧɢɟ. ɉɪɢ ɨɬɤɥɨɧɟɧɢɢ ɫɢɫɬɟɦɚ ɦɟɧɹɟɬ ɜɯɨɞɧɨɣ ɫɢɝɧɚɥ ɧɚ ɫɢɝɧɚɥ ɦɟɧɶɲɟɣ 

ɜɟɥɢɱɢɧɨɣ ɞɨ ɭɫɬɚɧɨɜɥɟɧɢɹ ɭɤɚɡɚɧɧɵɯ ɡɧɚɱɟɧɢɣ ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ ɩɚɪɚɦɟɬɪɨɜ. 
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ɋɉɂɋɈɄ ɋɈɄɊȺЩȿɇɂɃ 

 

ȺȼɊ – ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ ɜɤɥɸɱɟɧɢɟ ɪɟɡɟɪɜɚ; 

ȺɊɆ – ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɟ ɪɚɛɨɱɟɟ ɦɟɫɬɨ; 

ȼɉ – ɜɢɛɪɨɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ; 

ȼɌɏ – ɜɢɛɪɚɰɢɨɧɧɚɹ ɬɟɯɧɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ; 

ȾȽ-3 – ɞɟɝɚɡɚɬɨɪ ɬɪɟɬɟɣ ɫɬɭɩɟɧɢ; 

ɂȺɋɍȾ – ɢɧɬɟɝɪɢɪɨɜɚɧɧɚɹ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɚɹ ɫɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɢ 

ɞɢɚɝɧɨɫɬɢɤɢ; 

ɇȼ-2 – ɜɨɞɹɧɨɣ ɧɚɫɨɫ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ; 

ɇȼ-3 – ɜɨɞɹɧɨɣ ɧɚɫɨɫ ɬɪɟɬɶɟɣ ɫɬɭɩɟɧɢ; 

ɇɇ-3 – ɧɚɫɨɫ ɩɟɪɟɤɚɱɤɢ ɬɨɜɚɪɧɨɣ ɧɟɮɬɢ; 

ɉȺɁ – ɫɢɫɬɟɦɚ ɩɪɨɬɢɜɨɚɜɚɪɢɣɧɨɣ ɡɚɳɢɬɵ; 

ɉɂȾ – ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨ-ɢɧɬɟɝɪɚɥɶɧɨ-ɞɢɮɮɟɪɟɧɰɢɪɭɸɳɢɣ ɪɟɝɭɥɹɬɨɪ; 

ɉɅɄ – ɩɪɨɝɪɚɦɦɢɪɭɟɦɵɟ ɥɨɝɢɱɟɫɤɢɟ ɤɨɧɬɪɨɥɥɟɪɵ; 

ɉɌ – ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɬɟɦɩɟɪɚɬɭɪɵ; 

ɉɎ – ɩɟɪɟɞɚɬɨɱɧɚɹ ɮɭɧɤɰɢɹ; 

ɋ-1 – ɫɟɩɚɪɚɬɨɪ ɩɟɪɜɨɣ ɫɬɭɩɟɧɢ; 

ɋ-2 – ɫɟɩɚɪɚɬɨɪ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ; 

ɋɉ – ɫɢɫɬɟɦɚ ɩɨɠɚɪɨɬɭɲɟɧɢɹ; 

Ɍ-1 – ɬɟɩɥɨɨɛɦɟɧɧɢɤ ɧɟɮɬɶ/ɧɟɮɬɶ; 

Ɍ-2 – ɩɨɞɨɝɪɟɜɚɬɟɥɶ ɧɟɮɬɢ; 

Ɍɉ – ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ; 

ɐȾɉ – ɰɟɧɬɪɚɥɶɧɵɣ ɞɢɫɩɟɬɱɟɪɫɤɢɣ ɩɭɧɤɬ; 

ɒɌɏ – ɲɭɦɨɜɚɹ ɬɟɯɧɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ; 

ɗȾ – ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ; 

ɗɄȽ-3 – ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɢɣ ɤɨɚɝɭɥɹɬɨɪ; 

AF – ɫɢɝɧɚɥ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɜɚɥɚ ɞɜɢɝɚɬɟɥɹ; 

T – ɫɢɝɧɚɥ ɬɟɦɩɟɪɚɬɭɪɵ ɩɨɞɲɢɩɧɢɤɚ ɞɜɢɝɚɬɟɥɹ; 

V – ɫɢɝɧɚɥ ɜɢɛɪɨɫɤɨɪɨɫɬɢ ɩɨɞɲɢɩɧɢɤɚ ɞɜɢɝɚɬɟɥɹ.  
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ɋɉɂɋɈɄ ɂɋɉɈɅɖɁɈȼȺɇɇɕɏ ɂɋɌɈɑɇɂɄɈȼ 
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