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ȼɜɟɞɟɧɢɟ 
Ɂɧɚɱɢɬɟɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɧɚɭɱɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɜ ɦɚɬɟɪɢɚɥɨɜɟɞɟɧɢɢ 

ɩɨɫɜɹɳɟɧɨ ɩɪɨɛɥɟɦɚɦ ɮɨɪɦɢɪɨɜɚɧɢɹ ɫɬɪɭɤɬɭɪɵ ɢ ɫɜɨɣɫɬɜ ɦɚɬɟɪɢɚɥɨɜ ɜ ɩɪɨɰɟɫɫɟ 
ɤɪɢɫɬɚɥɥɢɡɚɰɢɢ. Ɉɞɢɧ ɢɡ ɧɚɢɛɨɥɟɟ ɱɚɫɬɨ ɢɡɭɱɚɟɦɵɯ ɩɚɪɚɦɟɬɪɨɜ ɷɬɨ ɫɤɨɪɨɫɬɶ 
ɨɯɥɚɠɞɟɧɢɹ. ɋɤɨɪɨɫɬɶ ɨɯɥɚɠɞɟɧɢɹ ɞɨɫɬɚɬɨɱɧɨ ɩɪɨɫɬɨ ɢɡɦɟɧɢɬɶ ɩɭɬɟɦ ɢɡɦɟɧɟɧɢɹ 
ɦɚɬɟɪɢɚɥɚ ɥɢɬɟɣɧɨɣ ɮɨɪɦɵ, ɧɚɝɪɟɜɚ ɢɥɢ ɨɯɥɚɠɞɟɧɢɹ ɥɢɬɟɣɧɨɣ ɮɨɪɦɵ. ɉɪɢ ɷɬɨɦ 
ɜɥɢɹɧɢɟ, ɨɤɚɡɵɜɚɟɦɨɟ ɧɚ ɫɬɪɭɤɬɭɪɭ ɢ ɫɜɨɣɫɬɜɚ ɷɬɨɝɨ ɮɚɤɬɨɪɚ, ɡɚɱɚɫɬɭɸ 
ɨɤɚɡɵɜɚɟɬɫɹ ɜɟɫɶɦɚ ɡɧɚɱɢɬɟɥɶɧɨ. ɇɚɩɪɢɦɟɪ, ɞɥɹ ɚɧɬɢɮɪɢɤɰɢɨɧɧɵɯ ɦɚɪɨɤ ɛɪɨɧɡ 
(ɫɜɢɧɰɨɜɢɫɬɵɯ, ɫɜɢɧɰɨɜɨ-ɨɥɨɜɹɧɢɫɬɵɯ) ɢɡɦɟɧɟɧɢɟ ɫɤɨɪɨɫɬɢ ɨɯɥɚɠɞɟɧɢɹ ɜ 
ɩɪɨɰɟɫɫɟ ɤɪɢɫɬɚɥɥɢɡɚɰɢɢ ɩɪɢɜɨɞɢɬ ɤ ɢɡɦɟɧɟɧɢɸ ɮɨɪɦɵ ɫɜɢɧɰɨɜɵɯ ɜɤɥɸɱɟɧɢɣ, 
ɜɟɥɢɱɢɧɵ ɡɟɪɧɚ ɢ ɩɚɪɚɦɟɬɪɨɜ ɞɟɧɞɪɢɬɧɨɣ ɹɱɟɣɤɢ ɦɚɬɪɢɰɵ, ɤɨɥɢɱɟɫɬɜɚ ɬɜɟɪɞɨɝɨ 
ɷɜɬɟɤɬɨɢɞɚ. ȼɫɟ ɷɬɢ ɢɡɦɟɧɟɧɢɹ ɫɤɚɡɵɜɚɸɬɫɹ ɧɚ ɫɜɨɣɫɬɜɚɯ ɨɬɥɢɜɨɤ [1]. ɋɪɟɞɢ ɭɠɟ 
ɩɪɨɜɟɞɟɧɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɢɦɟɟɬɫɹ ɦɧɨɠɟɫɬɜɨ ɪɚɛɨɬ ɩɨɫɜɹɳɟɧɧɵɯ ɫɜɨɣɫɬɜɚɦ 
ɩɨɥɭɱɚɟɦɵɦ ɨɬɥɢɜɤɚɦɢ ɜ ɥɢɬɟɣɧɵɟ ɮɨɪɦɵ ɢɡ ɪɚɡɥɢɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɧɨ ɩɪɢ ɷɬɨɦ 
ɤɨɥɢɱɟɫɬɜɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɫɤɨɪɨɫɬɟɣ ɨɯɥɚɠɞɟɧɢɹ ɩɪɢ ɷɬɨɦ, ɤɚɤ ɩɪɚɜɢɥɨ, ɧɟ 
ɩɪɢɜɨɞɹɬɫɹ. 
Ɇɚɬɟɪɢɚɥ ɢ ɦɟɬɨɞɵ ɢɫɫɥɟɞɨɜɚɧɢɹ 

Ⱦɚɧɧɚɹ ɪɚɛɨɬɚ ɩɨɫɜɹɳɟɧɚ ɫɨɡɞɚɧɢɸ ɢ ɚɩɪɨɛɢɪɨɜɚɧɢɸ ɦɟɬɨɞɢɤɢ ɨɩɪɟɞɟɥɟɧɢɹ 
ɫɤɨɪɨɫɬɟɣ ɨɯɥɚɠɞɟɧɢɹ ɜ ɩɪɨɰɟɫɫɟ ɤɪɢɫɬɚɥɥɢɡɚɰɢɢ ɫɜɢɧɰɨɜɨ-ɨɥɨɜɹɧɢɫɬɵɯ ɛɪɨɧɡ. 
ɂɡ ɫɭɳɟɫɬɜɭɸɳɢɯ ɫɩɨɫɨɛɨɜ ɜɥɢɹɧɢɹ ɧɚ ɫɤɨɪɨɫɬɶ ɨɯɥɚɠɞɟɧɢɹ ɛɵɥɨ ɜɵɛɪɚɧɨ ɞɜɚ – 
ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɮɨɪɦ ɪɚɡɥɢɱɧɨɣ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ ɢ ɧɚɝɪɟɜ ɥɢɬɟɣɧɨɣ ɮɨɪɦɵ ɞɨ 
ɪɚɡɥɢɱɧɵɯ ɬɟɦɩɟɪɚɬɭɪ [2-4]. ɋɨɱɟɬɚɧɢɟ ɞɜɭɯ ɷɬɢɯ ɫɩɨɫɨɛɨɜ ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ 
ɩɨɥɭɱɚɬɶ ɫɤɨɪɨɫɬɢ ɨɯɥɚɠɞɟɧɢɹ ɨɬɥɢɜɤɢ ɜ ɲɢɪɨɤɨɦ ɢɧɬɟɪɜɚɥɟ ɢ ɜɦɟɫɬɟ ɫ ɬɟɦ ɧɟ 
ɬɪɟɛɭɟɬ ɡɧɚɱɢɬɟɥɶɧɵɯ ɡɚɬɪɚɬ ɜɪɟɦɟɧɢ ɢ ɫɪɟɞɫɬɜ ɧɚ ɢɯ ɪɟɚɥɢɡɚɰɢɸ.  

ɋ ɩɨɦɨɳɶɸ ɩɪɢɛɨɪɚ «Ɍɟɪɦɨɝɪɚɮ», ɪɚɡɪɚɛɨɬɚɧɧɨɝɨ ɧɚ ɤɚɮɟɞɪɟ ɉɆɗ Ɍɨɦɫɤɨɝɨ 
ɩɨɥɢɬɟɯɧɢɱɟɫɤɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬɚ, ɫɬɪɨɢɥɢɫɶ ɡɚɜɢɫɢɦɨɫɬɢ ɬɟɦɩɟɪɚɬɭɪɵ ɡɚɥɢɬɨɝɨ 
ɪɚɫɩɥɚɜɚ ɨɬ ɜɪɟɦɟɧɢ. ɉɨ ɩɨɫɬɪɨɟɧɧɵɦ ɡɚɜɢɫɢɦɨɫɬɹɦ ɜ ɢɧɬɟɪɜɚɥɟ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ 
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ɡɚɥɢɜɤɢ ɞɨ 800 ɋ, (ɜɤɥɸɱɚɸɳɟɦ ɤɪɢɫɬɚɥɥɢɡɚɰɢɸ ɦɟɞɧɨɣ ɦɚɬɪɢɰɵ ɪɚɫɩɥɚɜɚ), 
ɨɩɪɟɞɟɥɹɥɚɫɶ ɫɪɟɞɧɹɹ ɫɤɨɪɨɫɬɶ ɨɯɥɚɠɞɟɧɢɹ. 

ɉɨɫɬɪɨɟɧɢɟ ɡɚɜɢɫɢɦɨɫɬɟɣ ɬɟɦɩɟɪɚɬɭɪɵ ɨɬɥɢɜɤɢ ɨɬ ɜɪɟɦɟɧɢ ɨɯɥɚɠɞɟɧɢɹ 
ɩɪɨɜɨɞɢɥɨɫɶ ɩɨ ɨɞɢɧɚɤɨɜɵɦɢ ɫɯɟɦɚɦ, ɤɚɤ ɞɥɹ ɮɨɪɦ, ɧɚɝɪɟɬɵɯ ɞɨ ɪɚɡɥɢɱɧɵɯ 
ɬɟɦɩɟɪɚɬɭɪ, ɬɚɤ ɢ ɞɥɹ ɮɨɪɦ ɫ ɧɚɧɟɫɟɧɧɵɦɢ ɨɛɦɚɡɤɚɦɢ ɪɚɡɥɢɱɧɵɯ ɫɨɫɬɚɜɨɜ. 

ȼ ɤɚɱɟɫɬɜɟ ɦɚɬɟɪɢɚɥɚ ɡɚɥɢɜɚɟɦɨɝɨ ɜ ɥɢɬɟɣɧɭɸ ɮɨɪɦɭ ɛɵɥɚ ɜɵɛɪɚɧɚ ɛɪɨɧɡɚ 
ɦɚɪɤɢ ȻɪɈɋ10-10. ɗɬɚ ɛɪɨɧɡɚ ɫɨɫɬɨɢɬ ɢɡ 10% ɫɜɢɧɰɚ, 10% ɨɥɨɜɚ ɢ 80% ɦɟɞɢ. 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɫɤɨɪɨɫɬɟɣ ɨɯɥɚɠɞɟɧɢɹ ɪɚɫɩɥɚɜɚ ɛɪɨɧɡɭ ɡɚɥɢɜɚɥɢ ɜ ɮɨɪɦɵ ɫ 
ɪɚɡɧɨɣ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɶɸ: ɦɚɫɫɢɜɧɵɣ ɱɭɝɭɧɧɵɣ ɤɨɤɢɥɶ (ɨɬɧɨɲɟɧɢɟ ɦɚɫɫɵ 
ɨɬɥɢɜɤɢ ɤ ɦɚɫɫɟ ɮɨɪɦɵ 1:8) ɢ ɜ ɝɪɚɮɢɬɨɜɭɸ ɮɨɪɦɭ. Ɏɨɪɦɵ ɧɚɝɪɟɜɚɥɢɫɶ ɞɨ 
ɪɚɡɥɢɱɧɵɯ ɬɟɦɩɟɪɚɬɭɪ (20 ɋ, 200 ɋ, 400 ɋ, 600 ɋ, 800 ɋ) [5-7]. 

ɏɪɨɦɟɥɶ-ɚɥɸɦɟɥɟɜɭɸ ɬɟɪɦɨɩɚɪɭ (ɞɢɚɦɟɬɪ ɩɪɨɜɨɥɨɤ 0,3 ɦɦ) ɪɚɫɩɨɥɚɝɚɥɢ ɧɚ 1/2 
ɝɥɭɛɢɧɵ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɟɤɨɦɟɧɞɚɰɢɟɣ  [8]. Ɉɬɥɢɜɤɚ ɢɦɟɥɚ ɜɢɞ ɩɚɪɚɥɥɟɥɟɩɢɩɟɞɚ 
ɫ ɪɚɡɦɟɪɚɦɢ 80x15x15 ɦɦ. Ɋɟɝɢɫɬɪɚɰɢɹ ɡɧɚɱɟɧɢɣ ɬɟɪɦɨɗȾɋ ɬɟɪɦɨɩɚɪɵ ɜɟɥɚɫɶ ɫ 
ɩɨɦɨɳɶɸ ɜɵɫɨɤɨɫɤɨɪɨɫɬɧɨɝɨ ɩɪɢɛɨɪɚ «Ɍɟɪɦɨɝɪɚɮ» [9], ɪɢɫ. 2. ɉɪɢɛɨɪ ɫɩɨɫɨɛɟɧ 
ɪɟɝɢɫɬɪɢɪɨɜɚɬɶ ɞɨ 40 ɡɧɚɱɟɧɢɣ ɬɟɪɦɨɗȾɋ ɡɚ 1 ɫ ɢ ɜɧɨɫɢɬɶ ɜ ɩɚɦɹɬɶ 1600 
ɩɨɤɚɡɚɧɢɣ, ɡɚ ɨɞɧɨ ɢɫɫɥɟɞɨɜɚɧɢɟ. Ɉɛɴɟɦ ɩɚɦɹɬɢ ɩɪɢɛɨɪɚ ɩɨɡɜɨɥɹɟɬ ɩɪɨɢɡɜɨɞɢɬɶ 
ɞɨ 16 ɢɫɫɥɟɞɨɜɚɧɢɣ ɛɟɡ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ ɧɚ ɤɨɦɩɶɸɬɟɪ. 

 
Ɋɢɫ.1. ɋɯɟɦɚ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɪɢɛɨɪɚ «Ɍɟɪɦɨɝɪɚɮ» ɜ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɪɚɛɨɬɚɯ: 1 

– ɥɢɬɟɣɧɚɹ ɮɨɪɦɚ; 2 - ɪɚɫɩɥɚɜ; 3 - ɯɪɨɦɟɥɶ-ɚɥɸɦɟɥɟɜɚɹ ɬɟɪɦɨɩɚɪɚ. 
 
Ⱦɚɥɟɟ ɨɛɪɚɛɨɬɤɚ ɪɟɡɭɥɶɬɚɬɨɜ ɢ ɩɨɫɬɪɨɟɧɢɟ ɝɪɚɮɢɱɟɫɤɢɯ ɡɚɜɢɫɢɦɨɫɬɟɣ ɜɟɥɢɫɶ 

ɩɪɢ ɩɨɦɨɳɢ ɤɨɦɩɶɸɬɟɪɧɨɣ ɩɪɨɝɪɚɦɦɵ «TermoXp» [10]. 
Ɋɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɹ ɢ ɢɯ ɨɛɫɭɠɞɟɧɢɟ 

ȼ ɯɨɞɟ ɩɪɨɜɟɞɟɧɧɵɯ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɪɚɛɨɬ ɛɵɥɢ ɩɨɫɬɪɨɟɧɵ ɩɨ ɨɩɢɫɚɧɧɨɣ 
ɜɵɲɟ ɦɟɬɨɞɢɤɟ ɤɪɢɜɵɟ ɨɯɥɚɠɞɟɧɢɹ ɞɥɹ ɚɧɬɢɮɪɢɤɰɢɨɧɧɨɣ ɛɪɨɧɡɵ ɦɚɪɤɢ Ȼɪɋ10. 
ɂɡ ɩɨɫɬɪɨɟɧɧɵɯ ɤɪɢɜɵɯ ɨɯɥɚɠɞɟɧɢɹ ɞɥɹ ɱɭɝɭɧɧɨɝɨ ɤɨɤɢɥɹ ɧɚ ɪɢɫ. 2 ɜɢɞɧɨ, ɱɬɨ ɧɚ 
ɧɚɱɚɥɶɧɨɦ ɷɬɚɩɟ ɨɯɥɚɠɞɟɧɢɹ (ɩɟɪɜɵɟ 5-6ɫ ɨɬ ɦɨɦɟɧɬɚ ɡɚɥɢɜɤɢ ɪɚɫɩɥɚɜɚ ɜ ɮɨɪɦɭ) 
ɞɥɹ ɜɫɟɯ ɤɪɢɜɵɯ ɬɟɦɩɟɪɚɬɭɪɚ ɪɟɡɤɨ ɩɚɞɚɟɬ ɞɨ ɨɩɪɟɞɟɥɟɧɧɨɣ ɬɟɦɩɟɪɚɬɭɪɵ (ɫɜɨɹ ɞɥɹ 
ɤɚɠɞɨɣ ɤɪɢɜɨɣ). ɉɪɢ ɞɨɫɬɢɠɟɧɢɢ ɷɬɨɣ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚɫɬɭɩɚɟɬ ɬɟɩɥɨɜɨɣ ɛɚɥɚɧɫ 
ɦɟɠɞɭ ɡɚɥɢɬɵɦ ɪɚɫɩɥɚɜɨɦ ɢ ɧɚɝɪɟɬɨɣ ɥɢɬɟɣɧɨɣ ɮɨɪɦɨɣ, ɩɨɫɥɟ ɱɟɝɨ ɢɞɟɬ 
ɩɨɫɬɟɩɟɧɧɨɟ ɨɯɥɚɠɞɟɧɢɟ ɮɨɪɦɵ ɢ ɡɚɝɨɬɨɜɤɢ ɧɚ ɜɨɡɞɭɯɟ. Ʉɪɢɜɵɟ ɨɯɥɚɠɞɟɧɢɹ ɜ ɷɬɨ 
ɜɪɟɦɹ (10…40 ɫ ɨɬ ɫɬɚɪɬɚ ɨɬɫɱɟɬɚ) ɩɪɚɤɬɢɱɟɫɤɢ ɩɚɪɚɥɥɟɥɶɧɵ.  

Ɂɚɜɢɫɢɦɨɫɬɶ ɬɟɦɩɟɪɚɬɭɪɵ ɡɚɥɢɬɨɝɨ ɜ ɮɨɪɦɭ ɪɚɫɩɥɚɜɚ ɨɬ ɜɪɟɦɟɧɢ, ɩɪɨɲɟɞɲɟɝɨ 
ɫ ɦɨɦɟɧɬɚ ɡɚɥɢɜɤɢ ɞɥɹ ɝɪɚɮɢɬɨɜɨɣ ɥɢɬɟɣɧɨɣ ɮɨɪɦɵ ɚɧɚɥɨɝɢɱɧɚ ɡɚɜɢɫɢɦɨɫɬɢ ɧɚ 
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ɪɢɫ. 2. Ɍɚɤ ɠɟ ɧɚɢɛɨɥɟɟ ɢɧɬɟɧɫɢɜɧɨɟ ɨɯɥɚɠɞɟɧɢɟ ɨɬɥɢɜɤɢ ɢɞɟɬ ɜ ɩɟɪɜɵɟ 4…5 ɫ ɨɬ 
ɦɨɦɟɧɬɚ ɡɚɥɢɜɤɢ [11]. ɉɨɫɥɟ ɷɬɨɝɨ ɢɞɟɬ ɩɨɫɬɟɩɟɧɧɨɟ ɨɯɥɚɠɞɟɧɢɟ ɮɨɪɦɵ ɢ 
ɡɚɝɨɬɨɜɤɢ. ȼɦɟɫɬɟ ɫ ɷɬɢɦ ɧɚɛɥɸɞɚɸɬɫɹ ɨɬɥɢɱɢɹ ɜ ɫɤɨɪɨɫɬɢ ɩɚɞɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɜ 
ɧɚɱɚɥɶɧɵɣ ɦɨɦɟɧɬ ɨɯɥɚɠɞɟɧɢɹ. Ʉɪɨɦɟ ɬɨɝɨ, ɡɧɚɱɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ, ɩɪɢ ɤɨɬɨɪɨɣ 
ɧɚɱɢɧɚɟɬɫɹ ɩɥɚɜɧɨɟ ɨɯɥɚɠɞɟɧɢɟ ɨɬɥɢɜɤɢ ɞɥɹ ɝɪɚɮɢɬɨɜɨɣ ɮɨɪɦɵ ɜɵɲɟ, ɱɟɦ ɞɥɹ 
ɱɭɝɭɧɧɨɣ (ɞɥɹ ɨɞɢɧɚɤɨɜɵɯ ɬɟɦɩɟɪɚɬɭɪ ɧɚɝɪɟɜɚ ɥɢɬɟɣɧɨɣ ɮɨɪɦɵ). 

 
Ɍɚɛɥɢɰɚ 1. ɋɤɨɪɨɫɬɢ ɨɯɥɚɠɞɟɧɢɹ ɛɪɨɧɡɵ ȻɪɈɋ10-10 ɜ ɢɧɬɟɪɜɚɥɟ ɬɟɦɩɟɪɚɬɭɪ 

1050…800 °ɋ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚɝɪɟɜɚ ɮɨɪɦɵ. 
Ɍɟɦɩɟɪɚɬɭɪɚ  
ɧɚɝɪɟɜɚ, °ɋ 

ɋɤɨɪɨɫɬɶ ɨɯɥɚɠɞɟɧɢɹ ɞɥɹ 
ɝɪɚɮɢɬɨɜɨɣ/ɱɭɝɭɧɧɨɣ ɮɨɪɦ, °ɋ/c 

20 158/180 
200 137/165 
400 43/55 
600 25/40 
800 10/15 

 
Ɋɢɫ. 2. Ʉɪɢɜɵɟ ɨɯɥɚɠɞɟɧɢɹ ɛɪɨɧɡɵ Ȼɪɋ10 ɩɪɢ ɡɚɥɢɜɤɟ ɜ ɱɭɝɭɧɧɭɸ ɮɨɪɦɭ, 

ɧɚɝɪɟɬɭɸ ɞɨ ɬɟɦɩɟɪɚɬɭɪɵ: 1 – 20 °ɋ; 2 – 200 °ɋ; 3 – 400 °ɋ; 4 – 600 °ɋ; 5 – 800 °ɋ. 
 
ɉɨ ɩɨɫɬɪɨɟɧɧɵɦ ɤɪɢɜɵɦ ɧɚ ɪɢɫ. 2 ɛɵɥɢ ɢɡɦɟɪɟɧɵ ɫɤɨɪɨɫɬɢ ɨɯɥɚɠɞɟɧɢɹ, ɢɯ 

ɡɧɚɱɟɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 1.  
ɂɡɦɟɪɟɧɢɟ ɫɤɨɪɨɫɬɟɣ ɩɪɨɜɨɞɢɥɨɫɶ ɜ ɢɧɬɟɪɜɚɥɟ ɬɟɦɩɟɪɚɬɭɪ 1050…800 °ɋ, 

ɜɤɥɸɱɚɸɳɟɦ ɞɢɚɩɚɡɨɧ ɤɪɢɫɬɚɥɥɢɡɚɰɢɢ ɪɚɫɩɥɚɜɚ. Ⱥɧɚɥɢɡ ɡɧɚɱɟɧɢɣ, ɩɪɢɜɟɞɟɧɧɵɯ ɜ 
ɬɚɛɥɢɰɟ 1, ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɫɤɨɪɨɫɬɶ ɨɯɥɚɠɞɟɧɢɹ ɥɢɬɟɣɧɨɣ ɮɨɪɦɵ ɤɨɦɧɚɬɧɨɣ 
ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɧɚɝɪɟɬɨɣ ɞɨ 800 °ɋ ɨɬɥɢɱɚɟɬɫɹ ɛɨɥɟɟ ɱɟɦ ɜ 10 ɪɚɡ. ȼɟɫɶ 
ɢɫɩɨɥɶɡɭɟɦɵɣ ɞɢɚɩɚɡɨɧ ɫɤɨɪɨɫɬɟɣ ɨɯɥɚɠɞɟɧɢɹ ɪɚɫɩɨɥɨɠɟɧ ɜ ɩɪɟɞɟɥɚɯ ɨɬ 10 ɞɨ 
180 °ɋ/c. ɗɬɨ ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɧɚɢɛɨɥɟɟ ɩɨɥɧɨ ɨɰɟɧɢɬɶ ɜɥɢɹɧɢɟ ɫɤɨɪɨɫɬɢ 
ɨɯɥɚɠɞɟɧɢɹ ɪɚɫɩɥɚɜɚ ɜ ɦɨɦɟɧɬ ɤɪɢɫɬɚɥɥɢɡɚɰɢɢ ɢɫɫɥɟɞɭɟɦɵɯ ɛɪɨɧɡ ɧɚ 
ɦɢɤɪɨɫɬɪɭɤɬɭɪɭ ɢ ɫɜɨɣɫɬɜɚ. 

Ɋɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɟ ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɜ ɧɚɫɬɨɹɳɟɣ ɪɚɛɨɬɟ ɜɵɩɨɥɧɟɧɵ ɩɪɢ 
ɩɨɞɞɟɪɠɤɟ ɝɪɚɧɬɵ ɉɪɟɡɢɞɟɧɬɚ ɊɎ MK-6661.2013.8. 

 
 



ɋɟɤɰɢɹ 5. ɉɪɨɛɥɟɦɵ ɧɚɞɟɠɧɨɫɬɢ ɦɚɲɢɧɨɫɬɪɨɟɧɢɹ ɢ ɦɚɲɢɧɨɫɬɪɨɢɬɟɥɶɧɵɟ ɬɟɯɧɨɥɨɝɢɢ. 
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Ɂɚɤɥɸɱɟɧɢɟ  
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɫɤɨɪɨɫɬɶ ɨɯɥɚɠɞɟɧɢɹ ɩɪɢ ɡɚɥɢɜɤɟ ɪɚɫɩɥɚɜɚ ɛɪɨɧɡɵ ɜ ɱɭɝɭɧɧɭɸ 

ɥɢɬɟɣɧɭɸ ɮɨɪɦɭ ɤɨɦɧɚɬɧɨɣ ɬɟɦɩɟɪɚɬɭɪɵ ɞɥɹ ɧɚɢɛɨɥɟɟ ɱɚɫɬɨ ɩɪɨɦɵɲɥɟɧɧɨ 
ɢɫɩɨɥɶɡɭɟɦɵɯ ɨɬɧɨɲɟɧɢɣ ɦɚɫɫɵ ɨɬɥɢɜɤɢ ɤ ɦɚɫɫɟ ɮɨɪɦɵ (1:5, 1:10) ɫɨɫɬɚɜɥɹɟɬ 
~150 °ɋ/c. ɋɤɨɪɨɫɬɢ ɨɯɥɚɠɞɟɧɢɹ ɩɪɢ ɢɡɝɨɬɨɜɥɟɧɢɢ ɨɬɥɢɜɤɢ ɜ ɱɭɝɭɧɧɨɣ ɮɨɪɦɟ ɢ ɜ 
ɝɪɚɮɢɬɨɜɨɣ ɮɨɪɦɟ ɨɬɥɢɱɚɸɬɫɹ ɧɚ ɜɟɥɢɱɢɧɭ ~30…40 %. ɉɨɤɚɡɚɧɨ, ɱɬɨ 
ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɣ ɩɨɞɨɝɪɟɜ ɥɢɬɟɣɧɨɣ ɮɨɪɦɵ ɩɨɡɜɨɥɹɟɬ ɡɧɚɱɢɬɟɥɶɧɨ ɫɧɢɡɢɬɶ 
ɫɤɨɪɨɫɬɶ ɨɯɥɚɠɞɟɧɢɹ ɨɬɥɢɜɤɢ ɢ ɭɜɟɥɢɱɢɬɶ ɜɪɟɦɹ ɧɚɯɨɠɞɟɧɢɹ ɪɚɫɩɥɚɜɚ ɜ ɠɢɞɤɨɦ 
ɫɨɫɬɨɹɧɢɢ. ɂɡ ɤɪɢɜɵɯ ɨɯɥɚɠɞɟɧɢɹ ɜɢɞɧɨ, ɱɬɨ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɣ ɧɚɝɪɟɜ ɥɢɬɟɣɧɨɣ 
ɮɨɪɦɵ ɞɨ ɜɵɫɨɤɢɯ ɬɟɦɩɟɪɚɬɭɪ 500…800 °ɋ ɩɨɡɜɨɥɹɟɬ ɜɵɹɜɢɬɶ ɩɥɨɳɚɞɤɭ 
ɤɪɢɫɬɚɥɥɢɡɚɰɢɢ ɢ ɬɟɦ ɫɚɦɵɦ ɨɩɪɟɞɟɥɢɬɶ ɬɟɦɩɟɪɚɬɭɪɭ ɤɪɢɫɬɚɥɥɢɡɚɰɢɢ ɦɚɬɟɪɢɚɥɚ. 
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