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ɌɍɊȻɈ-ɉɊɂȼɈȾȺ ɉɂɌȺɌȿɅɖɇɈȽɈ ɇȺɋɈɋȺ 
ȽȺɁɈɌɍɊȻɂɇɇɕɆ ȾȼɂȽȺɌȿɅȿɆ ɇȺ ɗɇȿɊȽɈȻɅɈɄȿ Ⱥɗɋ 

ɋȼȿɊɏɄɊɂɌɂɑȿɋɄɈȽɈ ȾȺȼɅȿɇɂə 
ɐɢɛɭɥɶɫɤɢɣ ɋ.Ⱥ., Ƚɚɥɚɲɨɜ ɇ.ɇ., ɤ.ɬ.ɧ. 

Ɍɨɦɫɤɢɣ ɩɨɥɢɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ, ɝ. Ɍɨɦɫɤ 
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ȼ ɢɧɫɬɢɬɭɬɟ ɚɬɨɦɧɨɣ ɷɧɟɪɝɢɢ ɂ.ȼ. Ʉɭɪɱɚɬɨɜɚ, ɧɚɱɢɧɚɹ ɫ 60-ɱ ɝɨɞɨɜ 

ɩɪɨɲɥɨɝɨ ɜɟɤɚ, ɛɵɥ ɜɵɩɨɥɧɟɧ ɤɨɦɩɥɟɤɫ ɪɚɛɨɬ ɩɨ ɢɫɫɥɟɞɨɜɚɧɢɸ ɩɟɪɟɯɨ-
ɞɚ ɧɚ ɫɜɟɪɯɤɪɢɬɢɱɟɫɤɨɟ ɞɚɜɥɟɧɢɟ ɜ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɚɤɬɨɪɚɯ ɫ ɜɨɞɧɵɦ 
ɬɟɩɥɨɧɨɫɢɬɟɥɟɦ.  

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɦɟɠɞɭɧɚɪɨɞɧɨɟ ɫɨɬɪɭɞɧɢɱɟɫɬɜɨ ɩɨ ɢɧɧɨɜɚɰɢ-
ɨɧɧɵɦ ɹɞɟɪɧɵɦ ɬɟɯɧɨɥɨɝɢɹɦ ɪɚɡɜɢɜɚɟɬɫɹ ɜ ɪɚɦɤɚɯ ɩɪɨɝɪɚɦɦɵ Genera-
tion-IV, ɢɝɪɚɸɳɟɣ ɜɚɠɧɭɸ ɪɨɥɶ ɜ ɨɩɪɟɞɟɥɟɧɢɢ ɨɫɧɨɜɧɵɯ ɧɚɩɪɚɜɥɟɧɢɣ 
ɪɚɡɜɢɬɢɹ ɚɬɨɦɧɨɣ ɷɧɟɪɝɟɬɢɤɢ Ɋɨɫɫɢɢ. ɇɚ ɦɟɠɞɭɧɚɪɨɞɧɨɦ ɭɪɨɜɧɟ ɛɵɥɢ 
ɜɵɛɪɚɧɵ ɲɟɫɬɶ ɹɞɟɪɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɫɢɫɬɟɦ, ɜɧɟɞɪɟɧɢɟ ɤɨɬɨɪɵɯ ɩɨ-
ɫɥɟ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɪɚɡɪɚɛɨɬɨɤ ɦɨɠɟɬ ɛɵɬɶ ɧɚɱɚɬɨ ɧɟ ɩɨɡɞɧɟɟ 2030 ɝ. 
ɋɪɟɞɢ ɜɵɛɪɚɧɧɵɯ – ɫɢɫɬɟɦɚ ɫ ɥɟɝɤɨɜɨɞɧɵɦ ɪɟɚɤɬɨɪɨɦ ɫɨ ɫɜɟɪɯɤɪɢɬɢɱɟ-
ɫɤɢɦɢ ɩɚɪɚɦɟɬɪɚɦɢ ɬɟɩɥɨɧɨɫɢɬɟɥɹ (ɪɚɛɨɱɟɟ ɞɚɜɥɟɧɢɟ 25 Ɇɉɚ, ɦɚɤɫɢ-
ɦɚɥɶɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ 500–550 °ɋ). 

ȼ Ɋɨɫɫɢɢ ɧɚɱɚɬɵ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɟ ɩɪɨɪɚɛɨɬɤɢ ɨɞɧɨɤɨɧɬɭɪɧɨɝɨ 
ɜɚɪɢɚɧɬɚ ɪɟɚɤɬɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ ɫɜɟɪɯɤɪɢɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɢ ɩɪɨɞɨɥ-
ɠɟɧɵ ɪɚɛɨɬɵ ɩɨ ɫɨɡɞɚɧɢɸ ɞɜɭɯɤɨɧɬɭɪɧɨɣ ɭɫɬɚɧɨɜɤɢ. Ɋɚɡɪɚɛɚɬɵɜɚɸɬɫɹ 
ɞɜɟ ɪɟɚɤɬɨɪɧɵɟ ɭɫɬɚɧɨɜɤɢ ɫɨ ɫɩɟɤɬɪɚɥɶɧɵɦ ɪɟɝɭɥɢɪɨɜɚɧɢɟɦ ɢ ɫ ɛɵɫɬ-
ɪɨɪɟɡɨɧɚɧɫɧɵɦ ɫɩɟɤɬɪɨɦ ɧɟɣɬɪɨɧɨɜ [1]: ɦɨɳɧɨɫɬɶɸ 670 Ɇȼɬ ɫ ɬɟɦɩɟ-
ɪɚɬɭɪɨɣ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɧɚ ɜɵɯɨɞɟ ɢɡ ɚɤɬɢɜɧɨɣ ɡɨɧɵ ɜ ɧɚɱɚɥɟ ɤɚɦɩɚɧɢɢ 
395 °ɋ (ȼ-370) ɢ ɦɨɳɧɨɫɬɶɸ 600 Ɇȼɬ ɫ ɧɚɢɛɨɥɶɲɟɣ ɬɟɦɩɟɪɚɬɭɪɨɣ ɬɟɩ-
ɥɨɧɨɫɢɬɟɥɹ 427 °ɋ (ȼ-600). ɉɪɢɦɟɧɢɬɟɥɶɧɨ ɤ ɷɬɢɦ ɭɫɬɚɧɨɜɤɚɦ ɪɚɡɪɚɛɚ-
ɬɵɜɚɸɬɫɹ ɩɚɪɨɝɟɧɟɪɚɬɨɪ ɢ ɩɚɪɨɬɭɪɛɢɧɧɚɹ ɭɫɬɚɧɨɜɤɚ. 

ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɞɥɹ ɢɫɫɥɟɞɨɜɚɧɢɹ ɛɵɥ ɜɵɛɪɚɧ ɷɧɟɪɝɨɛɥɨɤ ɧɨɦɢ-
ɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɶɸ 600 Ɇȼɬ ɫ ɩɚɪɚɦɟɬɪɚɦɢ ɩɚɪɚ ɩɟɪɟɞ ɬɭɪɛɢɧɨɣ 
Ɋ0 = 23,5 Ɇɉɚ ɢ t0 = 407 °C ɫ ɭɫɬɚɧɨɜɤɨɣ ɩɪɢ ɞɜɭɯ ɪɚɡɞɟɥɢɬɟɥɶɧɵɯ ɞɚɜ-
ɥɟɧɢɹɯ ɞɜɭɯ ɋɉɉ, ɨɛɨɝɪɟɜɚɟɦɵɯ ɫɜɟɠɢɦ ɩɚɪɨɦ ɩɪɢ ɛɨɥɶɲɟɦ ɪɚɡɞɟɥɢ-
ɬɟɥɶɧɨɦ ɞɚɜɥɟɧɢɢ ɢ ɩɚɪɨɦ ɢɡ ɨɬɛɨɪɚ – ɩɪɢ ɦɟɧɶɲɟɦ. ɉɪɢ ɜɵɛɨɪɟ ɫɯɟɦɵ 
ɢ ɩɚɪɚɦɟɬɪɨɜ ɛɥɨɤɚ ɢɫɩɨɥɶɡɨɜɚɧɚ ɫɬɚɬɶɹ [2]. 

ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɷɧɟɪɝɨɛɥɨɤɚ ɩɪɢɜɟɞɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 1. 
ɋɢɫɬɟɦɚ ɪɟɝɟɧɟɪɚɰɢɢ ɩɪɢɧɹɬɚ ɫɨɫɬɨɹɳɟɣ ɢɡ 5-ɬɢ ɉɇȾ, ɞɟɚɷɪɚɬɨɪɚ 

ɩɨɫɬɨɹɧɧɨɝɨ ɞɚɜɥɟɧɢɹ (0,69 Ɇɉɚ) ɢ 4-ɯ ɉȼȾ ɫ ɤɨɧɟɱɧɨɣ ɬɟɦɩɟɪɚɬɭɪɨɣ 
ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ 275 °ɋ. ȼɫɟ ɪɟɝɟɧɟɪɚɬɢɜɧɵɟ ɩɨɞɨɝɪɟɜɚɬɟɥɢ ɩɨɜɟɪɯɧɨ-



Ɍɟɯɧɢɱɟɫɤɚɹ ɬɟɩɥɨɮɢɡɢɤɚ ɢ ɚɬɨɦɧɚɹ ɷɧɟɪɝɟɬɢɤɚ      

 
 

117 

ɫɬɧɨɝɨ ɬɢɩɚ. ɇɚɝɪɟɜ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ ɢ ɨɫɧɨɜɧɨɝɨ ɤɨɧɞɟɧɫɚɬɚ ɜ ɝɪɭɩ-
ɩɚɯ ɉȼȾ ɢ ɉɇȾ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɩɪɢɧɹɬɵ ɪɚɜɧɨɦɟɪɧɵɦɢ. Ⱦɪɟɧɚɠ 
ɉȼȾ4 ɫɥɢɜɚɟɬɫɹ ɤɚɫɤɚɞɧɨ ɜ ɉȼȾ3, ɞɪɟɧɚɠ ɤɨɬɨɪɨɝɨ, ɡɚɬɟɦ, ɫɥɢɜɚɟɬɫɹ ɜ 
ɞɟɚɷɪɚɬɨɪ, ɤɨɬɨɪɵɣ ɩɨɞɤɥɸɱɟɧ ɤɚɤ ɫɚɦɨɫɬɨɹɬɟɥɶɧɚɹ ɫɬɭɩɟɧɶ. Ⱦɪɟɧɚɠ 
ɉȼȾ2 ɢ ɉȼȾ1 ɤɚɫɤɚɞɧɨ ɫɥɢɜɚɟɬɫɹ ɜ ɫɦɟɲɢɜɚɸɳɢɣ ɭɡɟɥ. ɋɯɟɦɚ ɫɥɢɜɚ 
ɞɪɟɧɚɠɚ ɝɪɭɩɩɵ ɉɇȾ – ɤɨɦɛɢɧɢɪɨɜɚɧɧɚɹ: ɞɪɟɧɚɠ ɉɇȾ5 ɢ ɉɇȾ4 ɤɚɫ-
ɤɚɞɧɨ ɫɥɢɜɚɸɬɫɹ ɜ ɉɇȾ3, ɨɬɤɭɞɚ ɞɪɟɧɚɠɧɵɦ ɧɚɫɨɫɨɦ ɩɟɪɟɤɚɱɢɜɚɸɬɫɹ ɜ 
ɬɨɱɤɭ ɫɦɟɲɟɧɢɹ ɡɚ ɉɇȾ3. Ⱦɪɟɧɚɠɢ ɉɇȾ2 ɢ ɉɇȾ1 ɤɚɫɤɚɞɧɨ ɫɥɢɜɚɸɬɫɹ 
ɜ ɫɥɢɜɧɨɣ ɛɚɤ ɤɨɧɞɟɧɫɚɬɨɪɚ. 

 
Ɋɢɫ. 1. Ɍɟɩɥɨɜɚɹ ɫɯɟɦɚ ɷɧɟɪɝɨɛɥɨɤɚ Ⱥɗɋ ɧɚ ɫɜɟɪɯɤɪɢɬɢɱɟɫɤɨɟ ɞɚɜɥɟɧɢɟ 

Ⱦɪɟɧɚɠ ɩɟɪɜɨɝɨ ɫɟɩɚɪɚɬɨɪɚ ɫɥɢɜɚɟɬɫɹ ɜ ɉȼȾ4, ɞɪɟɧɚɠ ɜɬɨɪɨɝɨ – ɜ 
ɉɇȾ2. ɉɪɢɦɟɧɟɧɢɟ ɜ ɫɯɟɦɟ ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɫɟɩɚɪɚɬɨɪɨɜ ɩɨɡɜɨɥɹɟɬ 
ɭɜɟɥɢɱɢɬɶ ɫɬɟɩɟɧɶ ɫɭɯɨɫɬɢ ɩɚɪɚ ɧɚ ɜɯɨɞɟ ɜ ɉɉ ɞɨ 0,99. ɉɟɪɜɵɣ ɩɚɪɨɩɟ-
ɪɟɝɪɟɜɚɬɟɥɶ ɨɛɨɝɪɟɜɚɟɬɫɹ ɨɫɬɪɵɦ ɩɚɪɨɦ, ɤɨɧɞɟɧɫɚɬ ɤɨɬɨɪɨɝɨ ɧɚɩɪɚɜɥɹ-
ɟɬɫɹ ɜ ɉȼȾ4. ȼɬɨɪɨɣ ɩɪɨɦɟɠɭɬɨɱɧɵɣ ɩɨɞɨɝɪɟɜɚɬɟɥɶ ɨɛɨɝɪɟɜɚɟɬɫɹ ɩɚ-
ɪɨɦ ɢɡ ɬɪɟɬɶɟɝɨ ɨɬɛɨɪɚ, ɞɪɟɧɚɠ ɤɨɬɨɪɨɝɨ ɧɚɩɪɚɜɥɹɟɬɫɹ ɜ ɉȼȾ1. ɉɚɪ ɧɚ 
ɬɭɪɛɨɩɪɢɜɨɞ ɛɟɪɟɬɫɹ ɢɡ ɧɢɬɤɢ ɝɨɪɹɱɟɝɨ ɩɚɪɚ ɩɨɫɥɟ ɋɉɉ1. Ɍɭɪɛɨɩɪɢɜɨɞ 
ɢɦɟɟɬ ɫɨɛɫɬɜɟɧɧɵɣ ɤɨɧɞɟɧɫɚɬɨɪ, ɤɨɧɞɟɧɫɚɬ ɢɡ ɤɨɬɨɪɨɝɨ ɧɚɩɪɚɜɥɹɟɬɫɹ ɜ 
ɫɥɢɜɧɨɣ ɛɚɤ ɨɫɧɨɜɧɨɝɨ ɤɨɧɞɟɧɫɚɬɨɪɚ. 

ɐɢɥɢɧɞɪ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ ɧɟ ɢɦɟɟɬ ɨɬɛɨɪɨɜ. ɍ ɰɢɥɢɧɞɪɚ ɫɪɟɞɧɟ-
ɝɨ ɞɚɜɥɟɧɢɹ ɢɦɟɸɬɫɹ ɜɨɫɟɦɶ ɨɬɛɨɪɨɜ: ɱɟɬɵɪɟ ɧɚ ɉȼȾ, ɨɞɢɧ ɧɚ ɞɟɚɷɪɚ-
ɬɨɪ ɢ ɬɪɢ ɧɚ ɩɨɞɨɝɪɟɜɚɬɟɥɢ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ. ɂɡ ɰɢɥɢɧɞɪɚ ɧɢɡɤɨɝɨ ɞɚɜ-
ɥɟɧɢɹ ɜɵɯɨɞɹɬ ɞɜɚ ɨɬɛɨɪɚ ɧɚ ɉɇȾ. 
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ɉɢɬɚɬɟɥɶɧɵɣ ɧɚɫɨɫ ɫɨɡɞɚɟɬ ɞɚɜɥɟɧɢɟ ɜ ɬɪɚɤɬɟ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ ɞɨ 
32,9 Ɇɉɚ. Ɇɨɳɧɨɫɬɶ ɬɭɪɛɨɩɪɢɜɨɞɚ ɩɢɬɚɬɟɥɶɧɨɝɨ ɧɚɫɨɫɚ ɫɨɫɬɚɜɥɹɟɬ 
36 Ɇȼɬ. 

ɇɚ ɨɫɧɨɜɟ ɩɪɢɧɰɢɩɢɚɥɶɧɨɣ ɬɟɩɥɨɜɨɣ ɫɯɟɦɵ (ɫɦ. ɪɢɫ. 1) ɫ ɩɨɦɨɳɶɸ 
ɩɪɨɝɪɚɦɦɵ «SXTU_PRO», ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɧɚ ɤɚɮɟɞɪɟ «Ⱥɬɨɦɧɵɯ ɢ ɬɟɩ-
ɥɨɜɵɯ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɬɚɧɰɢɣ» Ɍɨɦɫɤɨɝɨ ɩɨɥɢɬɟɯɧɢɱɟɫɤɨɝɨ ɭɧɢɜɟɪɫɢ-
ɬɟɬɚ [3] ɫɨɡɞɚɧɚ ɦɨɞɟɥɶ ɬɟɩɥɨɜɨɣ ɫɯɟɦɵ ɬɭɪɛɨɭɫɬɚɧɨɜɤɢ, ɢɧɮɨɪɦɚɰɢɨɧ-
ɧɚɹ ɫɯɟɦɚ ɤɨɬɨɪɨɣ ɩɪɢɜɟɞɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 2. 

 
Ɋɢɫ. 2. Ɏɪɟɣɦ ɩɪɨɝɪɚɦɦɵ «SXTU_PRO» ɫ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ 

ɬɟɩɥɨɜɨɣ ɫɯɟɦɨɣ ɷɧɟɪɝɨɛɥɨɤɚ 

Ⱦɚɧɧɵɟ ɞɥɹ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɷɧɟɪɝɨɛɥɨɤɚ ɛɵɥɢ ɜɡɹɬɵ ɢɡ [2] ɢ ɩɪɟɞ-
ɫɬɚɜɟɧɵ ɜ ɜɢɞɟ ɬɚɛɥɢɰɵ 1. 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɱɟɬɚ ɬɟɩɥɨɜɨɣ ɫɯɟɦɵ ɛɵɥɢ ɩɨɥɭɱɟɧɵ ɫɥɟɞɭɸɳɢɟ 
ɩɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɛɥɨɤɚ: ɪɚɫɯɨɞ ɩɚɪɚ ɧɚ ɛɥɨɤ 896 ɤɝ/ɫ; ɪɚɫɯɨɞ 
ɩɚɪɚ ɧɚ ɬɭɪɛɢɧɭ 733 ɤɝ/ɫ; ɷɥɟɤɬɪɢɱɟɫɤɢɣ ɄɉȾ ɛɪɭɬɬɨ 46,79 %; ɷɥɟɤɬɪɢ-
ɱɟɫɤɢɣ ɄɉȾ ɧɟɬɬɨ 43,56 %; ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ ɩɨ ɨɬɩɭɫɤɭ ɷɥɟɤ-
ɬɪɨɷɧɟɪɝɢɢ – 282,37 ɝ ɭ.ɬ/(ɤȼɬāɱ), ɱɬɨ ɜ ɩɟɪɟɜɨɞɟ ɧɚ ɹɞɟɪɧɨɟ ɬɨɩɥɢɜɚ ɫɨ-
ɫɬɚɜɥɹɟɬ 0,123 ɝ ɹ.ɬ./(Ɇȼɬāɱ). 

ȼ ɤɚɱɟɫɬɜɟ ɧɨɜɨɝɨ ɩɪɢɜɨɞɚ ɩɢɬɚɬɟɥɶɧɨɝɨ ɧɚɫɨɫɚ ɜɵɛɪɚɧɵ ɞɜɚ ɝɚɡɨ-
ɬɭɪɛɢɧɧɵɯ ɞɜɢɝɚɬɟɥɹ ɈȺɈ «ɇɆɉɈ» ɇɄ-18ɋɌȺ ɫ ɷɮɮɟɤɬɢɜɧɵɦ 
ɄɉȾ = 33 %, ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɶɸ 18 Ɇȼɬ ɤɚɠɞɵɣ. ɗɬɢ ɞɜɢɝɚɬɟɥɢ 
ɛɵɥɢ ɜɜɟɞɟɧɵ ɜ ɦɨɞɟɥɶ ɜɦɟɫɬɨ ɩɚɪɨɜɨɝɨ ɩɪɢɜɨɞɚ (ɫɦ. ɪɢɫ. 2). ɍɯɨɞɹɳɢɟ 
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ɝɚɡɵ ɞɜɢɝɚɬɟɥɟɣ ɫ ɬɟɦɩɟɪɚɬɭɪɨɣ 470 °ɋ ɢɫɩɨɥɶɡɨɜɚɧɵ ɞɥɹ ɩɟɪɟɝɪɟɜɚ ɩɚ-
ɪɚ ɩɟɪɟɞ ɐȼȾ. 

Ɍɚɛɥɢɰɚ 1. – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɷɧɟɪɝɨɛɥɨɤɚ [2] 
ɉɨɤɚɡɚɬɟɥɶ Ɂɧɚɱɟɧɢɟ 

ɇɚɱɚɥɶɧɨɟ ɞɚɜɥɟɧɢɟ Ɋ0, Ɇɉɚ 23,5 
ɇɚɱɚɥɶɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ t0, °C 407 
1-ɟ ɪɚɡɞɟɥɢɬɟɥɶɧɨɟ ɞɚɜɥɟɧɢɟ, Ɇɉɚ 7,5 
Ɋɚɫɩɨɥɚɝɚɟɦɵɣ ɬɟɩɥɨɩɟɪɟɩɚɞ ɜ ɐȼȾ, ɤȾɠ/ɤɝ 109 
Ɍɟɦɩɟɪɚɬɭɪɚ ɩɚɪɚ ɧɚ ɜɯɨɞɟ ɜ ɐɋȾ, °C 387 
2-ɟ ɪɚɡɞɟɥɢɬɟɥɶɧɨɟ ɞɚɜɥɟɧɢɟ, Ɇɉɚ 0,14 
Ɋɚɫɩɨɥɚɝɚɟɦɵɣ ɬɟɩɥɨɩɟɪɟɩɚɞ ɜ ɐɋȾ, ɤȾɠ/ɤɝ 770 
Ɍɟɦɩɟɪɚɬɭɪɚ ɩɚɪɚ ɧɚ ɜɯɨɞɟ ɜ ɐɇȾ, °C 210 
Ɋɚɫɩɨɥɚɝɚɟɦɵɣ ɬɟɩɥɨɩɟɪɟɩɚɞ ɜ ɐɇȾ, ɤȾɠ/ɤɝ 570 
ɇɟɞɨɝɪɟɜ ɜ ɉɇȾ, °ɋ 5 
ɇɟɞɨɝɪɟɜ ɜ ɉȼȾ, °ɋ 4 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɱɟɬɚ ɬɟɩɥɨɜɨɣ ɫɯɟɦɵ ɫ ɝɚɡɨɬɭɪɛɢɧɧɵɦ ɞɜɢɝɚɬɟɥɟɦ 
ɜ ɤɚɱɟɫɬɜɟ ɩɪɢɜɨɞɚ ɩɢɬɚɬɟɥɶɧɨɝɨ ɧɚɫɨɫɚ ɛɵɥɢ ɩɨɥɭɱɟɧɵ ɫɥɟɞɭɸɳɢɟ ɩɨ-
ɤɚɡɚɬɟɥɢ ɷɤɨɧɨɦɢɱɧɨɫɬɢ ɛɥɨɤɚ: ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɦɨɳɧɨɫɬɶ – 647 Ɇȼɬ; 
ɷɥɟɤɬɪɢɱɟɫɤɢɣ ɄɉȾ ɛɪɭɬɬɨ – 50,22 %; ɷɥɟɤɬɪɢɱɟɫɤɢɣ ɄɉȾ ɧɟɬɬɨ – 
46,76 %; ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ ɩɨ ɨɬɩɭɫɤɭ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɩɟɪɟ-
ɫɱɟɬɟ ɧɚ ɭɫɥɨɜɧɨɟ – 263,06 ɝ ɭ.ɬ./ɤȼɬāɱ; ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɹɞɟɪɧɨɝɨ ɬɨɩ-
ɥɢɜɚ – 0,115 ɝ/(Ɇȼɬāɱ). 

ɋɪɚɜɧɢɜɚɹ ɞɜɚ ɩɨɥɭɱɟɧɧɵɯ ɜɚɪɢɚɧɬɚ ɷɧɟɪɝɨɛɥɨɤɚ Ⱥɗɋ ɫɜɟɪɯɤɪɢɬɢ-
ɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɫ ɩɚɪɨɜɵɦ ɬɭɪɛɨɩɪɢɜɨɞɨɦ ɢ ɫ ɝɚɡɨɬɭɪɛɢɧɧɵɦ ɞɜɢɝɚ-
ɬɟɥɟɦ, ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞɵ: ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɝɟɧɟɪɢɪɭɟɦɚɹ ɷɥɟɤɬɪɢɱɟ-
ɫɤɚɹ ɦɨɳɧɨɫɬɶ ɧɚ ɷɧɟɪɝɨɛɥɨɤɟ 47 Ɇȼɬ; ɩɪɢɪɨɫɬ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɄɉȾ 
ɛɪɭɬɬɨ 3,44 %; ɩɪɢɪɨɫɬ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɄɉȾ ɧɟɬɬɨ 3,20 %; ɫɧɢɠɟɧɢɟ 
ɭɞɟɥɶɧɨɝɨ ɪɚɫɯɨɞɚ ɬɨɩɥɢɜɚ ɜ ɩɟɪɟɜɨɞɟ ɧɚ ɭɫɥɨɜɧɨɟ – 19,32 ɝ ɭ.ɬ/(ɤȼɬāɱ); 
ɫɧɢɠɟɧɢɟ ɭɞɟɥɶɧɨɝɨ ɪɚɫɯɨɞɚ ɹɞɟɪɧɨɝɨ ɬɨɩɥɢɜɚ – 0,008 ɝ ɹ.ɬ./(Ɇȼɬāɱ). 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɡɚɦɟɧɚ ɩɚɪɨɜɨɝɨ ɬɭɪɛɨɩɪɢɜɨɞɚ ɩɢɬɚɬɟɥɶɧɨɝɨ ɧɚɫɨ-
ɫɚ ɝɚɡɨɬɭɪɛɢɧɧɵɦ ɞɜɢɝɚɬɟɥɟɦ ɞɚɟɬ ɫɭɳɟɫɬɜɟɧɧɨɟ ɭɜɟɥɢɱɟɧɢɟ ɦɨɳɧɨɫɬɢ 
ɢ ɄɉȾ ɷɧɟɪɝɨɛɥɨɤɚ ɫɜɟɪɯɤɪɢɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɧɚ Ⱥɗɋ. 
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