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Ɋɢɫ. 4. Ƚɟɨɦɟɬɪɢɹ ɢ ɪɚɫɱɟɬɧɚɹ ɫɟɬɤɚ ɬɨɩɨɱɧɨɣ ɤɚɦɟɪɵ ɤɨɬɥɚ 

ȻɄɁ-320(270)-140 Ʉɪɚɫɧɨɹɪɫɤɨɣ Ɍɗɐ-1 ɫ ɱɟɬɵɪɟɯɜɢɯɪɟɜɨɣ 
ɨɪɝɚɧɢɡɚɰɢɟɣ ɫɠɢɝɚɧɢɹ ɩɵɥɟɭɝɨɥɶɧɨɝɨ ɬɨɩɥɢɜɚ 

Ɋɚɛɨɬɚ ɜɵɩɨɥɧɟɧɚ ɩɪɢ ɮɢɧɚɧɫɨɜɨɣ ɩɨɞɞɟɪɠɤɟ Ɇɢɧɢɫɬɟɪɫɬɜɚ ɨɛ-
ɪɚɡɨɜɚɧɢɹ ɢ ɧɚɭɤɢ ɊɎ (Ɏɐɉ «ɇɚɭɱɧɵɟ ɢ ɧɚɭɱɧɨ-ɩɟɞɚɝɨɝɢɱɟɫɤɢɟ ɤɚɞɪɵ 
ɢɧɧɨɜɚɰɢɨɧɧɨɣ Ɋɨɫɫɢɢ» ɧɚ 2009–2013 ɝɨɞɵ, ɦɟɪɨɩɪɢɹɬɢɟ 1.4, ɫɨɝɥɚɲɟ-
ɧɢɟ ʋ 14.B37.21.2071). 
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ɉɚɪɨɜɵɟ ɤɨɬɟɥɶɧɵɟ ɚɝɪɟɝɚɬɵ ȻɄɁ-210-140 ɪɚɡɥɢɱɧɵɯ ɦɨɞɢɮɢɤɚɰɢɣ 
ɢɦɟɸɬ ɲɢɪɨɤɨɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɩɨ ɪɟɝɢɨɧɚɦ ɋɢɛɢɪɢ, Ⱦɚɥɶɧɟɝɨ ȼɨɫɬɨ-
ɤɚ ɢ ɉɪɢɦɨɪɫɤɨɝɨ Ʉɪɚɹ. Ʉ ɩɪɢɦɟɪɭ, ȼɥɚɞɢɜɨɫɬɨɤɫɤɚɹ Ɍɗɐ-2 ɭɤɨɦɩɥɟɤ-
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ɬɨɜɚɧɚ 14 ɤɨɬɥɚɦɢ ȻɄɁ-210-140. Ʉɨɬɟɥɶɧɵɣ ɚɝɪɟɝɚɬ, ɜɟɪɬɢɤɚɥɶɧɨ-
ɜɨɞɨɬɪɭɛɧɵɣ, ɨɞɧɨɛɚɪɚɛɚɧɧɵɣ, ɫ ɟɫɬɟɫɬɜɟɧɧɨɣ ɰɢɪɤɭɥɹɰɢɟɣ, ɉ-
ɨɛɪɚɡɧɨɣ ɤɨɦɩɨɧɨɜɤɢ, ɫ ɬɜɟɪɞɵɦ ɲɥɚɤɨɭɞɚɥɟɧɢɟɦ. Ɍɨɩɨɱɧɚɹ ɤɚɦɟɪɚ 
ɨɛɴɟɦɨɦ 1093 ɦ3 ɨɛɨɪɭɞɨɜɚɧɚ ɱɟɬɵɪɶɦɹ ɬɚɧɝɟɧɰɢɚɥɶɧɨ ɭɫɬɚɧɨɜɥɟɧɧɵ-
ɦɢ ɩɪɹɦɨɬɨɱɧɵɦɢ ɝɨɪɟɥɤɚɦɢ ɢ ɱɟɬɵɪɶɦɹ ɦɟɥɶɧɢɰɚɦɢ-ɜɟɧɬɢɥɹɬɨɪɚɦɢ. 
ɇɨɦɢɧɚɥɶɧɚɹ ɩɚɪɨɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ 210 ɬ/ɱ; ɞɚɜɥɟɧɢɟ ɩɟɪɟɝɪɟɬɨɝɨ 
ɩɚɪɚ 14 Ɇɉɚ; ɬɟɦɩɟɪɚɬɭɪɚ ɩɟɪɟɝɪɟɬɨɝɨ ɩɚɪɚ 570 °ɋ; ɪɚɫɱɟɬɧɵɣ ɄɉȾ 
(ɛɪɭɬɬɨ) 90,3 %. 

Ʉɨɬɟɥɶɧɵɣ ɚɝɪɟɝɚɬ ɜɵɩɭɫɤɚɟɬɫɹ ɫ 1959 ɝ. ɢ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɩɨ-
ɜɫɟɦɟɫɬɧɨ ɧɚɛɥɸɞɚɟɬɫɹ ɫɧɢɠɟɧɢɟ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɜ 
ɨɫɨɛɟɧɧɨɫɬɢ ɩɪɢ ɩɨɧɢɠɟɧɧɵɯ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɪɟɠɢɦɚɯ ɜ ɫɥɟɞɫɬɜɢɟ 
ɫɧɢɠɟɧɢɹ ɤɚɱɟɫɬɜɚ ɩɪɨɟɤɬɧɵɯ ɭɝɥɟɣ ɢɥɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɡɚɦɟɳɚɸɳɢɯ 
ɬɜɟɪɞɵɯ ɬɨɩɥɢɜ. 

Ʉɨɬɥɵ ȼɥɚɞɢɜɨɫɬɨɤɫɤɨɣ Ɍɗɐ-2 ɡɚɩɪɨɟɤɬɢɪɨɜɚɧɵ ɧɚ ɫɠɢɝɚɧɢɟ ɱɢ-
ɯɟɡɫɤɨɝɨ ɛɭɪɨɝɨ ɭɝɥɹ ɫ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ ɪɚɛɨɱɟɣ ɦɚɫɫɵ: ɜɥɚɠɧɨɫɬɶ 

r
tW  = 41 %; ɡɨɥɶɧɨɫɬɶ rA  = 8,9 %; ɧɢɡɲɚɹ ɬɟɩɥɨɬɚ ɫɝɨɪɚɧɢɹ 
r
iQ = 12260 ɤȾɠ/ɤɝ. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɜ ɤɨɬɥɚɯ, ɧɟ ɩɟɪɟɨɛɨɪɭɞɨɜɚɧɧɵɯ 

ɧɚ ɫɠɢɝɚɧɢɟ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ ɜ ɤɚɱɟɫɬɜɟ ɛɚɡɨɜɨɝɨ ɬɨɩɥɢɜɚ ɢɫɩɨɥɶɡɭɸɬɫɹ 
ɭɝɥɢ ɉɚɜɥɨɜɫɤɨɝɨ ɦɟɫɬɨɪɨɠɞɟɧɢɹ ɫ ɜɥɚɠɧɨɫɬɶɸ r

tW  = 41,5 %, ɡɨɥɶɧɨ-
ɫɬɶɸ rA  = 19,6 % ɢ ɧɢɡɲɟɣ ɬɟɩɥɨɬɨɣ ɫɝɨɪɚɧɢɹ r

iQ = 91300 ɤȾɠ/ɤɝ [1]. 
ɋɧɢɠɟɧɢɟ ɤɚɱɟɫɬɜɟɧɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɫɠɢɝɚɟɦɨɝɨ ɬɨɩɥɢɜɚ ɩɪɢ-

ɜɨɞɢɬ ɤ ɭɜɟɥɢɱɟɧɢɸ ɧɚɝɪɭɡɤɢ ɧɚ ɫɢɫɬɟɦɭ ɬɨɩɥɢɜɨɩɪɢɝɨɬɨɜɥɟɧɢɹ, ɫɧɢ-
ɠɟɧɢɸ ɫɬɚɛɢɥɶɧɨɫɬɢ ɩɪɨɰɟɫɫɚ ɝɨɪɟɧɢɹ ɢ ɜ ɰɟɥɨɦ ɧɟɝɚɬɢɜɧɨ ɨɬɪɚɠɚɟɬɫɹ 
ɧɚ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɚɛɨɬɵ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

ɉɨɫɤɨɥɶɤɭ ɤɨɬɟɥɶɧɵɣ ɚɝɪɟɝɚɬ ɨɛɨɪɭɞɨɜɚɧ ɫɢɫɬɟɦɨɣ ɩɵɥɟɩɪɢɝɨɬɨɜ-
ɥɟɧɢɹ ɫ ɩɪɹɦɵɦ ɜɞɭɜɚɧɢɟɦ, ɬɨ ɭɜɟɥɢɱɟɧɢɟ ɧɚɝɪɭɡɤɢ ɧɚ ɦɟɥɶɧɢɰɵ ɩɪɢ-
ɜɨɞɢɬ ɤ ɩɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɸ ɬɨɩɥɢɜɧɨ-ɜɨɡɞɭɲɧɨɝɨ ɩɨɬɨɤɚ ɩɨ ɝɨɪɟɥɨɱ-
ɧɵɦ ɭɫɬɪɨɣɫɬɜɚɦ, ɱɬɨ ɜ ɩɨɫɥɟɞɫɬɜɢɟ ɨɬɪɚɠɚɟɬɫɹ ɧɚ ɮɨɪɦɢɪɨɜɚɧɢɢ ɬɚɧ-
ɝɟɧɰɢɚɥɶɧɨ ɡɚɤɪɭɱɟɧɧɨɝɨ ɮɚɤɟɥɚ ɜ ɬɨɩɤɟ ɤɨɬɥɚ. ɋɦɟɳɟɧɢɟ ɮɚɤɟɥɚ ɢɥɢ 
ɧɢɡɤɨ ɢɧɬɟɧɫɢɜɧɨɟ ɮɨɪɦɢɪɨɜɚɧɢɟ ɜɢɯɪɹ ɩɪɢɜɨɞɢɬ ɤ ɲɥɚɤɨɜɚɧɢɸ ɷɤ-
ɪɚɧɧɵɯ ɩɨɜɟɪɯɧɨɫɬɟɣ ɧɚɝɪɟɜɚ ɢ ɤ ɧɟɩɨɥɧɨɬɟ ɜɵɝɨɪɚɧɢɹ ɬɨɩɥɢɜɚ, ɱɬɨ 
ɩɪɢɜɨɞɢɬ ɤ ɫɧɢɠɟɧɢɸ ɧɚɞɟɠɧɨɫɬɢ ɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɚɛɨɬɵ ɤɨɬɟɥɶɧɨɝɨ 
ɚɝɪɟɝɚɬɚ, ɨɫɨɛɟɧɧɨ ɩɪɢ ɩɨɧɢɠɟɧɧɵɯ ɧɚɝɪɭɡɤɚɯ. 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɪɚɡɜɢɬɢɟ ɦɨɞɟɥɟɣ ɨɩɢɫɚɧɢɹ ɬɭɪɛɭɥɟɧɬɧɨɝɨ 
ɞɜɢɠɟɧɢɹ ɦɧɨɝɨɤɨɦɩɨɧɟɧɬɧɨɣ ɧɟɢɡɨɬɟɪɦɢɱɟɫɤɨɣ ɝɚɡɨɜɨɣ ɫɪɟɞɵ ɩɪɢ ɧɚ-
ɥɢɱɢɢ ɩɨɥɢɞɢɫɩɟɪɫɧɨɣ ɩɵɥɢ, ɪɚɞɢɚɰɢɨɧɧɨɝɨ ɩɟɪɟɧɨɫɚ, ɯɢɦɢɱɟɫɤɨɝɨ 
ɪɟɚɝɢɪɨɜɚɧɢɹ ɝɚɡɨɜ, ɩɪɨɰɟɫɫɨɜ ɫɭɲɤɢ ɢ ɩɢɪɨɥɢɡɚ ɭɝɨɥɶɧɨɣ ɩɵɥɢ, ɝɨɪɟ-
ɧɢɹ ɞɨɫɬɢɝɥɨ ɬɨɝɨ ɭɪɨɜɧɹ, ɤɨɝɞɚ ɫɬɚɥɨ ɜɨɡɦɨɠɧɵɦ ɩɨɫɬɪɨɟɧɢɟ ɮɢɡɢɤɨ-
ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɦɨɞɟɥɟɣ ɩɪɨɰɟɫɫɨɜ, ɩɪɨɢɫɯɨɞɹɳɢɯ ɜ ɬɨɩɨɱɧɨɣ ɤɚɦɟɪɟ, 
ɫ ɞɨɫɬɚɬɨɱɧɨɣ ɞɥɹ ɢɧɠɟɧɟɪɧɨɣ ɩɪɚɤɬɢɤɢ ɬɨɱɧɨɫɬɶɸ ɜɨɫɩɪɨɢɡɜɨɞɹɳɟɣ 



Ʉɨɬɟɥɶɧɵɟ ɚɝɪɟɝɚɬɵ. Ɍɟɯɧɨɥɨɝɢɹ ɫɠɢɝɚɧɢɹ ɬɨɩɥɢɜɚ      

 
 

246 

ɪɚɛɨɬɭ ɪɟɚɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. Ɋɚɡɜɢɬɢɟ ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ ɬɟɯɧɢɤɢ ɩɨ-
ɡɜɨɥɢɥɨ ɪɟɚɥɢɡɨɜɚɬɶ ɷɬɢ ɦɨɞɟɥɢ ɜ ɜɢɞɟ ɩɪɨɝɪɚɦɦɧɵɯ ɤɨɦɩɥɟɤɫɨɜ ɞɥɹ 
ɞɨɫɬɭɩɧɵɯ ɩɟɪɫɨɧɚɥɶɧɵɯ ɗȼɆ. 

ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɢɫɩɨɥɶɡɨɜɚɧ ɗɣɥɟɪɨɜɨ-Ʌɚɝɪɚɧɠɟɜ ɫɩɨɫɨɛ ɨɩɢ-
ɫɚɧɢɹ ɚɷɪɨɬɟɪɦɨɯɢɦɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɜ ɝɚɡɨɞɢɫɩɟɪɫɧɵɯ ɫɪɟɞɚɯ ɧɚ ɛɚɡɟ 
ɩɚɤɟɬɚ ɩɪɢɤɥɚɞɧɵɯ ɩɪɨɝɪɚɦɦ FIRE 3D [2]. Ɍɭɪɛɭɥɟɧɬɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢ-
ɤɢ ɝɚɡɚ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɞɜɭɯɩɚɪɚɦɟɬɪɢɱɟɫɤɨɣ «k-» 
ɦɨɞɟɥɢ ɬɭɪɛɭɥɟɧɬɧɨɫɬɢ, ɬɚɤɠɟ ɭɱɢɬɵɜɚɸɳɟɣ ɜɥɢɹɧɢɟ ɞɜɢɠɭɳɢɯɫɹ ɱɚɫ-
ɬɢɰ. Ɋɚɞɢɚɰɢɨɧɧɵɣ ɬɟɩɥɨɨɛɦɟɧ ɜ ɞɜɭɯɮɚɡɧɨɦ ɩɨɬɨɤɟ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɜ 
ɪɚɦɤɚɯ P1 ɩɪɢɛɥɢɠɟɧɢɹ ɦɟɬɨɞɚ ɫɮɟɪɢɱɟɫɤɢɯ ɝɚɪɦɨɧɢɤ, ɤɨɬɨɪɵɣ ɩɨɤɚ-
ɡɵɜɚɟɬ ɯɨɪɨɲɢɟ ɪɟɡɭɥɶɬɚɬɵ ɩɪɢɦɟɧɟɧɢɹ ɤ ɩɵɥɟɭɝɨɥɶɧɵɦ ɬɨɩɤɚɦ. 

Ɂɚɞɚɧɢɟ ɝɪɚɧɢɱɧɵɯ ɭɫɥɨɜɢɣ ɞɥɹ ɫɢɫɬɟɦ ɭɪɚɜɧɟɧɢɣ ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɬɢɩɨɦ ɝɪɚɧɢɰɵ. Ⱦɥɹ ɜɯɨɞɧɵɯ ɝɪɚɧɢɰ ɢɫɩɨɥɶɡɭɸɬɫɹ ɢɡɜɟɫɬɧɵɟ ɨɞɧɨɪɨɞ-
ɧɵɟ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɞɥɹ ɜɫɟɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ. ɇɚ ɜɵɯɨɞɧɵɯ ɝɪɚɧɢɰɚɯ ɫɬɚ-
ɜɹɬɫɹ ɦɹɝɤɢɟ ɝɪɚɧɢɱɧɵɟ ɭɫɥɨɜɢɹ, ɩɪɢɱɟɦ ɩɨɥɨɠɟɧɢɟ ɜɵɯɨɞɧɵɯ ɝɪɚɧɢɰ ɜ 
ɷɬɨɦ ɫɥɭɱɚɟ ɞɨɥɠɧɨ ɛɵɬɶ ɞɨɫɬɚɬɨɱɧɨ ɭɞɚɥɟɧɨ ɨɬ ɡɨɧ ɜɨɡɦɨɠɧɨɣ ɪɟɰɢɪ-
ɤɭɥɹɰɢɢ ɩɨɬɨɤɚ. ȿɫɥɢ ɬɟɱɟɧɢɟ ɹɜɥɹɟɬɫɹ ɫɢɦɦɟɬɪɢɱɧɵɦ ɨɬɧɨɫɢɬɟɥɶɧɨ 
ɧɟɤɨɬɨɪɨɣ ɩɥɨɫɤɨɫɬɢ, ɬɨ ɷɬɚ ɩɥɨɫɤɨɫɬɶ ɫɢɦɦɟɬɪɢɢ ɜɵɛɢɪɚɟɬɫɹ ɜ ɤɚɱɟɫɬ-
ɜɟ ɝɪɚɧɢɰɵ, ɢ ɧɚ ɧɟɣ ɡɚɞɚɸɬɫɹ ɭɫɥɨɜɢɹ ɫɢɦɦɟɬɪɢɢ (ɪɚɜɟɧɫɬɜɨ ɩɨɬɨɤɨɜ 
ɱɟɪɟɡ ɷɬɭ ɝɪɚɧɢɰɭ ɢ ɩɪɨɢɡɜɨɞɧɵɯ ɩɨ ɧɨɪɦɚɥɢ ɤ ɧɟɣ). ȼ ɤɚɱɟɫɬɜɟ ɝɪɚɧɢɱ-
ɧɵɯ ɭɫɥɨɜɢɣ ɧɚ ɫɬɟɧɤɚɯ ɬɨɩɨɱɧɨɝɨ ɨɛɴɟɦɚ ɢɫɩɨɥɶɡɭɸɬɫɹ ɭɫɥɨɜɢɹ ɩɪɢ-
ɥɢɩɚɧɢɹ ɞɥɹ ɫɤɨɪɨɫɬɢ, ɝɪɚɧɢɱɧɵɟ ɭɫɥɨɜɢɹ ɩɟɪɜɨɝɨ ɪɨɞɚ ɞɥɹ ɬɟɦɩɟɪɚɬɭ-
ɪɵ ɝɚɡɚ, ɪɚɜɟɧɫɬɜɨ ɧɭɥɸ ɩɪɨɢɡɜɨɞɧɨɣ ɩɨ ɧɨɪɦɚɥɢ ɤɨɧɰɟɧɬɪɚɰɢɣ ɤɨɦɩɨ-
ɧɟɧɬ ɝɚɡɚ. 

ɇɚ ɪɢɫɭɧɤɟ 1 ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɱɢɫɥɟɧɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ 
ɫɪɟɞɧɢɯ ɬɟɦɩɟɪɚɬɭɪ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɫɟɱɟɧɢɹɯ ɢ ɤɨɧɰɟɧɬɪɚɰɢɢ ɤɢɫɥɨ-
ɪɨɞɚ ɩɪɢ ɬɪɟɯ ɧɚɝɪɭɡɤɚɯ 100, 70 ɢ 50 % ɨɬ ɩɚɪɨɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɤɨɬ-
ɥɚ. Ɍɚɤɠɟ ɧɟɨɛɯɨɞɢɦɨ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɩɪɢ ɧɚɝɪɭɡɤɟ ɜ 70 % ɨɞɧɨɝɨɪɟɥɨɱ-
ɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɨɬɤɥɸɱɚɟɬɫɹ, ɚ ɩɪɢ 50 % ɧɚɝɪɭɡɤɟ ɜ ɪɚɛɨɬɟ ɨɫɬɚɸɬɫɹ ɞɜɟ 
ɝɨɪɟɥɤɢ. 

ɉɪɨɮɢɥɢ ɤɪɢɜɵɯ ɜɨ ɜɫɟɯ ɬɪɟɯ ɫɥɭɱɚɹɯ ɢɦɟɸɬ ɫɯɨɠɢɣ ɜɢɞ. ɋɪɚɜɧɢ-
ɜɚɹ ɪɟɡɭɥɶɬɚɬɵ ɱɢɫɥɟɧɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɦɨɠɧɨ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɛɨɥɟɟ 
ɪɚɜɧɨɦɟɪɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪ ɩɨ ɨɛɴɟɦɭ ɬɨɩɨɱɧɨɣ ɤɚɦɟɪɵ 
ɢɦɟɟɬ ɦɟɫɬɨ ɩɪɢ ɪɚɛɨɬɟ ɤɨɬɥɚ ɧɚ 100 % ɢ 50 % ɧɚɝɪɭɡɤɚɯ, ɬɚɤ ɤɚɤ ɞɜɢ-
ɠɟɧɢɟ ɩɨɬɨɤɚ ɢɦɟɟɬ ɫɢɦɦɟɬɪɢɱɧɵɣ ɯɚɪɚɤɬɟɪ ɨɬɧɨɫɢɬɟɥɶɧɨ ɷɤɪɚɧɨɜ. 
Ɂɧɚɱɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪ ɧɚ ɜɵɫɨɬɟ 7 ɦ ɢɦɟɸɬ ɦɢɧɢɦɚɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɜɨ 
ɜɫɟɯ ɫɥɭɱɚɹɯ ɜɫɥɟɞɫɬɜɢɟ ɫɠɢɝɚɧɢɹ ɬɨɩɥɢɜɚ ɜ ɩɪɹɦɨɬɨɱɧɵɯ ɝɨɪɟɥɤɚɯ ɢ 
ɫɭɲɤɨɣ ɬɨɩɥɢɜɚ ɝɚɡɚɦɢ ɪɟɰɢɪɤɭɥɹɰɢɢ. Ɍɟɦɩɟɪɚɬɭɪɵ ɧɚ ɜɵɯɨɞɟ ɢɡ ɬɨɩɨɱ-
ɧɨɣ ɤɚɦɟɪɵ ɩɪɢ 100 % – 970 °ɋ, ɩɪɢ 70 % – 940 °ɋ, ɚ ɩɪɢ 50 % – 850 °ɋ. 

Ʉɨɧɰɟɧɬɪɚɰɢɹ ɤɢɫɥɨɪɨɞɚ ɜɨ ɜɫɟɯ ɜɚɪɢɚɧɬɚɯ ɢɫɫɥɟɞɨɜɚɧɢɹ ɢɦɟɟɬ 
ɛɥɢɡɤɢɟ ɡɧɚɱɟɧɢɹ, ɚ ɩɪɨɮɢɥɶ ɤɪɢɜɨɣ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɩɪɨɰɟɫɫɭ ɝɨɪɟɧɢɹ ɜ 
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ɤɚɦɟɪɧɨɣ ɬɨɩɤɟ (ɫɦ. ɪɢɫ. 1). ɇɚ ɜɵɯɨɞɟ ɢɡ ɬɨɩɨɱɧɨɣ ɤɚɦɟɪɵ ɡɧɚɱɟɧɢɟ 
ɤɨɧɰɟɧɬɪɚɰɢɢ ɫɨɫɬɚɜɥɹɟɬ 3–4 %. 

  
Ɋɢɫ. 1. ɂɡɦɟɧɟɧɢɟ ɫɪɟɞɧɢɯ ɬɟɦɩɟɪɚɬɭɪ ɢ ɤɨɧɰɟɧɬɪɚɰɢɢ 

ɤɢɫɥɨɪɨɞɚ ɩɨ ɜɵɫɨɬɟ ɬɨɩɨɱɧɨɣ ɤɚɦɟɪɵ 

Ʉɨɧɰɟɧɬɪɚɰɢɹ ɥɟɬɭɱɢɯ ɧɟɜɟɥɢɤɚ ɩɪɢ ɜɫɟɯ ɪɟɠɢɦɚɯ ɪɚɛɨɬɵ ɢ ɜ 
ɫɪɟɞɧɟɦ ɫɨɫɬɚɜɥɹɟɬ 1 % (ɫɦ. ɪɢɫ. 2). ɂɡɦɟɧɟɧɢɟ ɤɨɧɰɟɧɬɪɚɰɢɢ ɋɈ ɫɨɨɬ-
ɜɟɬɫɬɜɭɟɬ ɢɡɦɟɧɟɧɢɸ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɭɪɨɜɧɹ ɜ ɬɨɩɨɱɧɨɣ ɤɚɦɟɪɟ ɢ ɧɚ 
ɜɵɯɨɞɟ ɢɡ ɧɟɟ ɫɨɫɬɚɜɥɹɟɬ ɦɢɧɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ. 

Ɋɢɫ. 2. ɂɡɦɟɧɟɧɢɟ ɤɨɧɰɟɧɬɪɚɰɢɢ ɥɟɬɭɱɢɯ ɢ ɋɈ ɩɨ ɜɵɫɨɬɟ ɬɨɩɨɱɧɨɣ ɤɚɦɟɪɵ 
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ɇɚ ɨɫɧɨɜɚɧɢɢ ɜɵɩɨɥɧɟɧɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɫɥɟɞɭɸ-
ɳɟɟ ɡɚɤɥɸɱɟɧɢɟ. ɇɚɢɛɨɥɟɟ ɭɫɬɨɣɱɢɜɨ ɩɪɨɰɟɫɫ ɝɨɪɟɧɢɹ ɩɪɨɬɟɤɚɟɬ ɩɪɢ 
ɪɚɛɨɬɟ ɤɨɬɥɚ ɧɚ 100 % ɧɚɝɪɭɡɤɟ, ɬɚɤ ɤɚɤ ɩɪɢ ɞɚɧɧɨɦ ɪɟɠɢɦɟ ɨɛɟɫɩɟɱɢ-
ɜɚɟɬɫɹ ɧɚɢɛɨɥɟɟ ɬɳɚɬɟɥɶɧɨɟ ɩɟɪɟɦɟɲɢɜɚɧɢɟ ɬɨɩɥɢɜɚ ɫ ɜɨɡɞɭɯɨɦ, ɚɷɪɨ-
ɞɢɧɚɦɢɱɟɫɤɚɹ ɫɬɪɭɤɬɭɪɚ ɛɨɥɟɟ ɪɚɜɧɨɦɟɪɧɚ ɩɨ ɜɫɟɦɭ ɬɨɩɨɱɧɨɦɭ ɨɛɴɟɦɭ. 
ɉɪɢ ɪɚɛɨɬɟ ɤɨɬɥɚ ɧɚ 70 % ɧɚɝɪɭɡɤɟ ɧɚɛɥɸɞɚɟɬɫɹ ɚɫɢɦɦɟɬɪɢɹ ɮɚɤɟɥɚ ɨɬ-
ɧɨɫɢɬɟɥɶɧɨ ɜɟɪɬɢɤɚɥɶɧɨɣ ɨɫɢ ɬɨɩɤɢ, ɱɬɨ ɫɨɡɞɚɟɬ ɛɥɚɝɨɩɪɢɹɬɧɵɟ ɭɫɥɨ-
ɜɢɹ ɞɥɹ ɲɥɚɤɨɜɚɧɢɹ ɩɨɜɟɪɯɧɨɫɬɟɣ ɧɚɝɪɟɜɚ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜ ɬɨɩɨɱɧɨɣ 
ɤɚɦɟɪɟ. ȼ ɧɚɢɛɨɥɶɲɟɣ ɫɬɟɩɟɧɢ ɷɬɨɦɭ ɩɨɞɜɟɪɠɟɧɵ ɮɪɨɧɬɨɜɨɣ ɷɤɪɚɧ ɢ 
ɛɨɤɨɜɵɟ ɩɨɜɟɪɯɧɨɫɬɢ ɧɚɝɪɟɜɚ. ɉɪɢ ɪɚɛɨɬɟ ɤɨɬɥɚ ɧɚ 50 % ɧɚɝɪɭɡɤɟ ɧɚ-
ɛɥɸɞɚɟɬɫɹ ɡɚɬɹɝɢɜɚɧɢɟ ɩɪɨɰɟɫɫɚ ɜɵɝɨɪɚɧɢɹ ɩɵɥɟɭɝɨɥɶɧɨɝɨ ɬɨɩɥɢɜɚ, ɱɬɨ 
ɧɟɝɚɬɢɜɧɨ ɨɬɪɚɡɢɬɫɹ ɧɚ ɛɟɫɲɥɚɤɨɜɚɱɧɨɣ ɪɚɛɨɬɟ ɩɚɪɨɩɟɪɟɝɪɟɜɚɬɟɥɹ ɤɨɬɥɚ. 

ɋɩɢɫɨɤ ɥɢɬɟɪɚɬɭɪɵ: 
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ɉɪɢɪɨɞɧɵɟ ɛɢɬɭɦɵ ɹɜɥɹɸɬɫɹ ɰɟɧɧɵɦ ɯɢɦɢɱɟɫɤɢɦ ɢ ɷɧɟɪɝɟɬɢɱɟ-

ɫɤɢɦ ɫɵɪɶɟɦ, ɞɥɹ ɩɟɪɟɪɚɛɨɬɤɢ ɤɨɬɨɪɨɝɨ ɩɪɢɦɟɧɹɸɬ ɬɟɪɦɢɱɟɫɤɢɟ ɢ ɬɟɪ-
ɦɨɯɢɦɢɱɟɫɤɢɟ ɦɟɬɨɞɵ. Ⱦɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɧɟɪɝɢɢ ɛɢɬɭɦɵ ɦɨɝɭɬ ɛɵɬɶ 
ɝɚɡɢɮɢɰɢɪɨɜɚɧɵ. Ƚɚɡɢɮɢɤɚɰɢɹ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɩɪɨɰɟɫɫ ɩɨɥɭɱɟɧɢɹ 
ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɝɚɡɚ ɢɡ ɭɝɥɟɜɨɞɨɪɨɞɧɨɝɨ ɫɵɪɶɹ ɜ ɩɪɢɫɭɬɫɬɜɢɢ ɨɤɢɫɥɢɬɟ-
ɥɹ, ɩɪɢ ɷɬɨɦ ɩɨɥɭɱɚɟɦɨɟ ɝɚɡɨɨɛɪɚɡɧɨɟ ɬɨɩɥɢɜɨ ɦɨɠɟɬ ɫɥɭɠɢɬɶ ɚɥɶɬɟɪ-
ɧɚɬɢɜɨɣ ɩɪɢɪɨɞɧɨɦɭ ɝɚɡɭ ɜ ɩɚɪɨɝɚɡɨɜɵɯ ɭɫɬɚɧɨɜɤɚɯ ɢ ɩɚɪɨɜɵɯ ɤɨɬɥɚɯ. 
Ⱦɥɹ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɩɪɨɰɟɫɫɚ ɝɚɡɢɮɢɤɚɰɢɢ ɢ ɩɨɫɥɟɞɭɸɳɟɝɨ ɩɪɨɟɤɬɢɪɨ-
ɜɚɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɫɯɟɦ ɨɞɧɢɦ ɢɡ ɜɚɠɧɟɣɲɢɯ ɦɨɦɟɧɬɨɜ ɹɜɥɹɟɬɫɹ 
ɨɩɪɟɞɟɥɟɧɢɟ ɬɟɩɥɨɮɢɡɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɛɢɬɭɦɚ, ɩɨɫɤɨɥɶɤɭ ɟɝɨ ɫɬɪɭɤɬɭɪɚ 
ɜɟɫɶɦɚ ɫɥɨɠɧɚ ɢ ɧɟɨɞɧɨɪɨɞɧɚ, ɢ ɫɭɳɟɫɬɜɟɧɧɨ ɦɟɧɹɟɬɫɹ ɫ ɭɜɟɥɢɱɟɧɢɟɦ 
ɬɟɦɩɟɪɚɬɭɪɵ. 

ȼ ɪɚɛɨɬɟ ɪɚɫɫɦɨɬɪɟɧɵ ɬɟɩɥɨɟɦɤɨɫɬɶ, ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɶ, ɩɥɨɬɧɨɫɬɶ 
ɢ ɜɹɡɤɨɫɬɶ, ɤɨɬɨɪɵɟ ɡɚɜɢɫɹɬ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɫɨɫɬɚɜɚ ɛɢɬɭɦɚ ɢ ɢɦɟɸɬ 
ɨɩɪɟɞɟɥɹɸɳɟɟ ɡɧɚɱɟɧɢɟ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɩɪɨɰɟɫɫɚ ɝɚɡɢɮɢɤɚɰɢɢ. 


