
ʝʐʝʒʏЩЕʜʗЕ ʞʝʚЕʖʜЫʤ ʗʠʙʝʞʏЕʛЫʤ 

 Math Designer, № ϭ. ϮϬϭ6  /  9 
 

 
ɍȾɄ 662.74 

 
 

ɌȿɊɆɈɏɂɆɂɑȿɋɄɂȿ ɂ ɋɌɊɍɄɌɍɊɇɕȿ ɉɊɈɐȿɋɋɕ 
ɉɈɅɍɄɈɄɋɈȼȺɇɂə ɍȽɅə 

 
 

Ɇ.ɉ. Ʌɚɜɪɟɧɬɶɟɜ 
 

ɋɚɧɤɬ-ɉɟɬɟɪɛɭɪɝɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɢɧɫɬɢɬɭɬ, 
Ɋɨɫɫɢɹ, 190013, ɋɚɧɤɬ-ɉɟɬɟɪɛɭɪɝ, Ɇɨɫɤɨɜɫɤɢɣ ɩɪɨɫɩɟɤɬ,  ɞɨɦ 26 

 
Аɧɧɨɬɚɰɢɹ. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɜɫɟ ɦɢɪɨɜɵɟ ɢ ɨɬɟɱɟɫɬɜɟɧɧɵɟ ɩɪɨɦɵɲɥɟɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ɨɛɨ-
ɝɚɳɟɧɢɹ ɜɵɫɨɤɨɡɨɥɶɧɨɝɨ ɤɚɦɟɧɧɨɭɝɨɥɶɧɨɝɨ ɫɵɪɶɹ ɛɚɡɢɪɭɸɬɫɹ ɧɚ ɜɨɞɧɵɯ ɩɪɨɰɟɫɫɚɯ, ɬɚɤɢɯ ɤɚɤ 
ɝɢɞɪɚɜɥɢɱɟɫɤɚɹ ɤɥɚɫɫɢɮɢɤɚɰɢɹ ɩɨ ɤɪɭɩɧɨɫɬɢ, ɝɪɚɜɢɬɚɰɢɨɧɧɚɹ ɫɟɩɚɪɚɰɢɹ ɢ ɮɥɨɬɚɰɢɹ. ɂɫɩɨɥɶɡɨ-
ɜɚɧɢɟ «ɦɨɤɪɵɯ» ɩɪɨɰɟɫɫɨɜ ɩɨɪɨɠɞɚɟɬ ɪɹɞ ɬɹɠɟɥɵɯ ɷɤɨɥɨɝɢɱɟɫɤɢɯ ɢ ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɫɥɟɞ-
ɫɬɜɢɣ ɩɪɢ ɢɯ ɩɟɪɟɪɚɛɨɬɤɟ, ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɢ, ɚ ɬɚɤɠɟ ɩɪɢ ɫɤɥɚɞɢɪɨɜɚɧɢɢ ɨɬɯɨɞɨɜ. Ⱦɥɹ ɞɨ-
ɫɬɢɠɟɧɢɹ ɩɨɫɬɚɜɥɟɧɧɨɣ ɰɟɥɢ ɩɪɟɞɥɚɝɚɟɬɫɹ ɧɨɜɵɣ ɩɨɞɯɨɞ ɤ ɫɨɡɞɚɧɢɸ ɫɯɟɦɵ ɩɟɪɟɪɚɛɨɬɤɢ ɭɝɥɹ, 
ɛɚɡɢɪɭɸɳɢɣɫɹ ɧɚ ɬɟɪɦɨɯɢɦɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɟ ɞɨɛɵɬɨɝɨ ɫɵɪɶɹ, ɩɨɡɜɨɥɹɸɳɟɣ ɢɡɦɟɧɢɬɶ ɮɢɡɢɤɨ-
ɯɢɦɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɟɝɨ ɤɨɦɩɨɧɟɧɬɨɜ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɢɯ ɞɚɥɶɧɟɣɲɭɸ ɩɟɪɟɪɚɛɨɬɤɭ, 
ɜɤɥɸɱɚɹ ɢɡɦɟɥɶɱɟɧɢɟ, ɫɟɩɚɪɚɰɢɸ, ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɟ ɢ ɫɤɥɚɞɢɪɨɜɚɧɢɟ ɦɨɠɧɨ ɛɵɥɨ ɨɫɭɳɟɫɬɜ-
ɥɹɬɶ ɛɟɡ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɜɨɞɵ. ɉɪɢ ɬɟɪɦɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɟ ɭɝɥɟɣ, ɫɨɨɬɜɟɬ-
ɫɬɜɭɸɳɟɣ  ɪɟɠɢɦɭ ɩɨɥɭɤɨɤɫɨɜɚɧɢɹ, ɩɪɨɢɫɯɨɞɹɬ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɟ ɩɪɟɜɪɚɳɟɧɢɹ ɭɝɨɥɶɧɨɣ ɦɚɫ-
ɫɵ, ɫɭɳɟɫɬɜɟɧɧɨ ɜɥɢɹɸɳɢɟ ɧɚ ɜɨɡɦɨɠɧɨɫɬɢ ɟɟ ɞɚɥɶɧɟɣɲɟɣ ɩɟɪɟɪɚɛɨɬɤɢ. Ɍɚɤɚɹ ɩɟɪɟɪɚɛɨɬɤɚ 
ɩɨɡɜɨɥɹɟɬ ɫɧɢɡɢɬɶ ɦɟɯɚɧɢɱɟɫɤɭɸ ɩɪɨɱɧɨɫɬɶ ɭɝɨɥɶɧɨɣ ɦɚɫɫɵ ɡɚ ɫɱɟɬ ɭɞɚɥɟɧɢɹ ɜɥɚɝɢ ɢ ɥɟɬɭɱɢɯ,  ɚ 
ɬɚɤɠɟ ɩɨɜɵɫɢɬɶ ɤɚɥɨɪɢɣɧɨɫɬɶ ɨɫɬɚɬɨɱɧɨɣ ɭɝɥɟɪɨɞɧɨɣ ɦɚɫɫɵ. Ⱦɥɹ ɤɨɧɫɬɪɭɢɪɨɜɚɧɢɹ ɫɭɯɢɯ ɫɯɟɦ 
ɨɛɨɝɚɳɟɧɢɹ ɛɵɥɨ ɩɪɨɜɟɞɟɧɨ ɢɡɭɱɟɧɢɟ ɢɡɦɟɧɟɧɢɣ ɫɜɨɣɫɬɜ ɭɝɥɹ, ɩɪɨɬɟɤɚɸɳɢɯ ɩɪɢ ɟɝɨ ɬɟɪɦɨɯɢɦɢ-
ɱɟɫɤɨɣ ɩɨɞɝɨɬɨɜɤɟ. Ɍɟɪɦɢɱɟɫɤɚɹ ɨɛɪɚɛɨɬɤɚ ɨɫɭɳɟɫɬɜɥɹɥɚɫɶ ɩɭɬɟɦ ɩɨɥɭɤɨɤɫɨɜɚɧɢɹ ɬɨɩɥɢɜɚ  ɫ 
ɧɚɝɪɟɜɚɧɢɟɦ ɜ ɫɩɟɰɢɚɥɶɧɵɯ ɩɟɱɚɯ ɛɟɡ ɞɨɫɬɭɩɚ ɜɨɡɞɭɯɚ ɞɨ 500-550 °ɋ. Ɉɫɧɨɜɧɵɟ ɩɪɨɞɭɤɬɵ ɩɨɥɭ-
ɤɨɤɫɨɜɚɧɢɹ: ɩɨɥɭɤɨɤɫ (ɜɵɯɨɞ 55-70 %), ɩɟɪɜɢɱɧɵɣ ɝɚɡ (80-100 ɦ3/ɬ), ɩɟɪɜɢɱɧɚɹ ɫɦɨɥɚ (10-40 %). 
ɉɨɥɭɤɨɤɫɨɜɚɧɢɟ ɤɚɦɟɧɧɵɯ ɭɝɥɟɣ ɫɨɫɬɨɢɬ ɢɡ 2 ɨɫɧɨɜɧɵɯ ɫɬɚɞɢɣ: ɩɪɢ 320-480 °ɋ ɢɧɬɟɧɫɢɜɧɨ ɜɵ-
ɞɟɥɹɸɬɫɹ ɩɚɪɵ ɫɦɨɥɵ, ɝɚɡɚ ɢ ɨɛɪɚɡɭɟɬɫɹ ɩɥɚɫɬɢɱɟɫɤɚɹ ɦɚɫɫɚ; ɩɪɢ 480-550°ɋ ɩɪɨɞɨɥɠɚɟɬɫɹ ɞɟ-
ɫɬɪɭɤɰɢɹ ɬɜɺɪɞɵɯ ɨɫɬɚɬɤɨɜ ɫ ɨɛɪɚɡɨɜɚɧɢɟɦ ɢ ɜɵɞɟɥɟɧɢɟɦ ɠɢɞɤɢɯ ɢ ɝɚɡɨɨɛɪɚɡɧɵɯ ɩɪɨɞɭɤɬɨɜ, 
ɨɛɪɚɡɭɟɬɫɹ ɬɜɺɪɞɵɣ ɩɨɥɭɤɨɤɫ. Эɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɩɨɞ ɜɨɡɞɟɣɫɬɜɢɟɦ ɬɟɦɩɟ-
ɪɚɬɭɪ ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ 450 ɞɨ 550 °ɋ ɩɪɨɬɟɤɚɟɬ ɪɚɞɢɤɚɥɶɧɨɟ ɢɡɦɟɧɟɧɢɟ ɮɢɥɶɬɪɚɰɢɨɧɧɨ-
ɟɦɤɨɫɬɧɨɣ ɫɢɫɬɟɦɵ - ɢɫɯɨɞɧɚɹ ɬɪɟɳɢɧɧɚɹ ɫɬɪɭɤɬɭɪɚ ɩɪɟɨɛɪɚɡɭɟɬɫɹ ɜ ɬɪɟɳɢɧɧɨ-ɩɨɪɨɜɭɸ ɫ 
ɭɜɟɥɢɱɟɧɢɟɦ ɤɨɥɢɱɟɫɬɜɚ ɢ ɪɚɡɦɟɪɨɜ ɮɢɬɨ-ɩɨɪ, ɩɨɥɨɫɬɟɣ ɢ ɬɪɟɳɢɧ. ɉɪɨɜɟɞɟɧɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ, ɜ 
ɫɜɨɸ ɨɱɟɪɟɞɶ, ɨɬɤɪɵɜɚɸɬ ɩɟɪɫɩɟɤɬɢɜɵ ɪɟɚɥɢɡɚɰɢɢ ɫɭɯɨɣ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɣ ɬɟɯɧɨɥɨɝɢɢ ɨɛɨɝɚ-
ɳɟɧɢɹ ɜɵɫɨɤɨɡɨɥɶɧɵɯ ɭɝɥɟɣ. Эɬɨ ɫɨɝɥɚɫɭɟɬɫɹ ɫ ɜɵɜɨɞɚɦɢ ɩɪɟɞɵɞɭɳɢɯ ɪɚɛɨɬ ɨ ɜɨɡɦɨɠɧɨɫɬɢ ɫɨ-
ɡɞɚɧɢɹ ɞɟɟɫɩɨɫɨɛɧɵɯ ɫɭɯɢɯ ɬɟɯɧɨɥɨɝɢɣ ɨɛɨɝɚɳɟɧɢɹ ɩɨɥɟɡɧɵɯ ɢɫɤɨɩɚɟɦɵɯ, ɫɜɨɛɨɞɧɵɯ ɨɬ ɷɤɨɥɨɝɨ-
ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɧɟɞɨɫɬɚɬɤɨɜ «ɜɨɞɧɵɯ» ɬɟɯɧɨɥɨɝɢɣ. 
 
Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɭɝɨɥɶ, ɬɟɪɦɨɯɢɦɢɱɟɫɤɚɹ ɩɨɞɝɨɬɨɜɤɚ, ɩɨɥɭɤɨɤɫɨɜɚɧɢɟ, ɞɟɡɢɧɬɟɝɪɚɰɢɹ, ɞɪɨɛɥɟ-
ɧɢɟ, ɫɟɩɚɪɚɰɢɹ. 

 
ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɜɫɟ ɛɟɡ ɢɫɤɥɸɱɟɧɢɹ ɦɢɪɨɜɵɟ ɢ 

ɨɬɟɱɟɫɬɜɟɧɧɵɟ ɩɪɨɦɵɲɥɟɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ɨɛɨɝɚɳɟ-
ɧɢɹ ɜɵɫɨɤɨɡɨɥɶɧɨɝɨ ɤɚɦɟɧɧɨɭɝɨɥɶɧɨɝɨ ɫɵɪɶɹ ɛɚɡɢɪɭ-
ɸɬɫɹ ɧɚ ɜɨɞɧɵɯ ɩɪɨɰɟɫɫɚɯ, ɬɚɤɢɯ ɤɚɤ ɝɢɞɪɚɜɥɢɱɟɫɤɚɹ 
ɤɥɚɫɫɢɮɢɤɚɰɢɹ ɩɨ ɤɪɭɩɧɨɫɬɢ, ɝɪɚɜɢɬɚɰɢɨɧɧɚɹ ɫɟɩɚɪɚ-
ɰɢɹ ɢ ɮɥɨɬɚɰɢɹ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ «ɦɨɤɪɵɯ» ɩɪɨɰɟɫɫɨɜ 
ɩɨɪɨɠɞɚɟɬ ɪɹɞ ɬɹɠɟɥɵɯ ɷɤɨɥɨɝɢɱɟɫɤɢɯ ɢ ɷɤɨɧɨɦɢɱɟ-
ɫɤɢɯ ɩɨɫɥɟɞɫɬɜɢɣ ɩɪɢ ɢɯ ɩɟɪɟɪɚɛɨɬɤɟ, ɬɪɚɧɫɩɨɪɬɢɪɨ-
ɜɚɧɢɢ, ɚ ɬɚɤɠɟ ɩɪɢ ɫɤɥɚɞɢɪɨɜɚɧɢɢ ɨɬɯɨɞɨɜ Д1-5Ж. Ɋɚ-
ɰɢɨɧɚɥɶɧɵɦ ɩɨɞɯɨɞɨɦ ɤ ɤɨɧɫɬɪɭɢɪɨɜɚɧɢɸ ɫɭɯɢɯ ɫɯɟɦ 
ɨɛɨɝɚɳɟɧɢɹ ɭɝɥɟɣ ɹɜɥɹɟɬɫɹ ɢɧɜɟɪɫɢɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶ-
ɧɨɫɬɢ ɨɫɧɨɜɧɵɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɨɩɟɪɚɰɢɣ – ɜ ɝɨɥɨɜɟ 

ɩɪɨɰɟɫɫɚ ɩɨɫɥɟ ɨɩɟɪɚɰɢɣ ɫɭɯɨɣ ɞɟɡɢɧɬɟɝɪɚɰɢɢ ɭɝɥɹ 
ɩɪɨɜɨɞɢɬɫɹ ɟɝɨ ɬɟɪɦɨɯɢɦɢɱɟɫɤɚɹ ɩɨɞɝɨɬɨɜɤɚ, ɩɟɪɟɜɨ-
ɞɹɳɚɹ ɝɥɢɧɢɫɬɭɸ ɫɨɫɬɚɜɥɹɸɳɭɸ ɜ ɩɪɢɝɨɞɧɨɟ ɞɥɹ 
ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɣ ɢ ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɨɣ ɫɟɩɚɪɚɰɢɢ 
ɫɨɫɬɨɹɧɢɟ. Ɉɫɭɳɟɫɬɜɥɟɧɢɟ ɭɤɚɡɚɧɧɵɯ ɯɢɦɢɱɟɫɤɢɯ 
ɩɪɟɜɪɚɳɟɧɢɣ ɨɬɤɪɵɜɚɟɬ ɧɨɜɵɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɜɨɡ-
ɦɨɠɧɨɫɬɢ ɜ ɞɚɥɶɧɟɣɲɟɣ ɩɟɪɟɪɚɛɨɬɤɟ ɬɟɪɦɨɨɛɪɚɛɨ-
ɬɚɧɧɨɝɨ ɩɪɨɞɭɤɬɚ: ɫɧɢɠɟɧɢɟ ɷɧɟɪɝɨɡɚɬɪɚɬ ɧɚ ɞɪɨɛɥɟ-
ɧɢɟ ɢ ɢɡɦɟɥɶɱɟɧɢɟ ɛɥɚɝɨɞɚɪɹ ɫɧɢɠɟɧɢɸ ɦɟɯɚɧɢɱɟɫɤɨɣ 
ɩɪɨɱɧɨɫɬɢ; ɜɨɡɦɨɠɧɨɫɬɶ ɝɥɭɛɨɤɨɝɨ ɭɞɚɥɟɧɢɹ ɡɨɥɶɧɨɣ 
ɮɪɚɤɰɢɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɬɨɥɶɤɨ «ɫɭɯɢɯ» ɦɟɬɨɞɨɜ 
ɨɛɨɝɚɳɟɧɢɹ; ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢɡ ɨɛɨɝɚɳɟɧ-
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ɧɨɣ ɭɝɥɟɪɨɞɧɨɣ ɮɪɚɤɰɢɢ ɨɤɭɫɤɨɜɚɧɧɨɝɨ ɩɨɥɭɤɨɤɫɚ; 
ɜɨɡɦɨɠɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɨɛɨɠɠɟɧɧɨɣ ɦɢɧɟɪɚɥɶ-
ɧɨɣ ɮɪɚɤɰɢɢ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɫɩɟɰɢɚɥɶɧɵɯ ɜɹɠɭɳɢɯ, 
ɞɨɛɚɜɨɤ ɤ ɛɟɬɨɧɚɦ, ɫɬɪɨɢɬɟɥɶɧɵɯ ɢɡɞɟɥɢɣ Д6-8]. 

ɂɫɫɥɟɞɨɜɚɧɢɹ ɩɪɨɜɨɞɢɥɢ ɧɚ ɬɢɩɢɱɧɨɣ ɩɪɨɛɟ Ʉɭɡ-
ɛɚɫɫɤɨɝɨ ɤɚɦɟɧɧɨɝɨ ɭɝɥɹ Ʉɚɪɚɤɚɧɫɤɨɝɨ ɭɝɨɥɶɧɨɝɨ ɦɟ-
ɫɬɨɪɨɠɞɟɧɢɹ ɦɚɪɤɢ Ⱦ (ɞɥɢɧɧɨɩɥɚɦɟɧɧɵɣ). Ɍɟɯɧɢɱɟ-
ɫɤɢɣ ɚɧɚɥɢɡ ɭɝɥɹ ɩɪɨɜɨɞɢɥɫɹ ɫɨɝɥɚɫɧɨ ɫɬɚɧɞɚɪɬɧɵɦ 
ɦɟɬɨɞɚɦ: ȽɈɋɌ 11014-2001 - ɫɨɞɟɪɠɚɧɢɟ ɜɥɚɝɢ 
Wa (%); ȽɈɋɌ 11022-95 - ɫɨɞɟɪɠɚɧɢɟ ɡɨɥɵ Ⱥd (%); 
ȽɈɋɌ 6382-2001 - ɜɵɯɨɞ ɥɟɬɭɱɢɯ ɜɟɳɟɫɬɜ. ɗɥɟɦɟɧɬ-
ɧɵɣ ɚɧɚɥɢɡ ɩɪɨɜɨɞɢɥɫɹ ɧɚ ɩɪɢɛɨɪɟ LECO CHNS (O) - 
932; ɬɟɩɥɨɬɚ ɫɝɨɪɚɧɢɹ ɪɚɫɫɱɢɬɚɧɚ ɩɨ ɮɨɪɦɭɥɟ Ɇɟɧɞɟ-
ɥɟɟɜɚ. Ɇɢɤɪɨɫɤɨɩɢɱɟɫɤɨɟ ɢɫɫɥɟɞɨɜɚɧɢɟ ɩɟɬɪɨɝɪɚɮɢ-
ɱɟɫɤɢɯ ɨɫɨɛɟɧɧɨɫɬɟɣ ɭɝɥɟɣ ɩɪɨɜɨɞɢɥɨɫɶ ɧɚ ɦɢɤɪɨɫɤɨ-
ɩɟ LОТМК DM2700P ɜ ɨɬɪɚɠɟɧɧɨɦ ɫɜɟɬɟ. 
Ɇɚɤɪɨɮɨɬɨɝɪɚɮɢɹ ɢ ɬɟɧɟɜɵɟ ɫɧɢɦɤɢ ɜ ɪɟɧɬɝɟɧɨɜɫɤɨɦ 
ɢɡɥɭɱɟɧɢɢ ɢɫɯɨɞɧɨɝɨ ɢ ɩɨɞɜɟɪɝɧɭɬɨɝɨ ɬɟɪɦɢɱɟɫɤɨɣ 
ɨɛɪɚɛɨɬɤɟ ɭɝɥɹ ɩɪɨɜɨɞɢɥɢɫɶ ɧɚ ɩɪɢɛɨɪɟ SФвSМКЧ 1173. 

ȼɵɯɨɞ ɩɪɨɞɭɤɬɨɜ ɩɨɥɭɤɨɤɫɨɜɚɧɢɹ ɧɚ ɪɟɬɨɪɬɟ Ɏɢ-
ɲɟɪɚ ɨɩɪɟɞɟɥɹɥɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ 
ȽɈɋɌ 3168-93. Ɋɟɠɢɦ ɧɚɝɪɟɜɚɧɢɹ ɪɟɬɨɪɬɵ: 10 °ɋ – 
1 ɦɢɧ ɞɨ 600 °ɋ. ɉɪɢ ɭɤɚɡɚɧɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ ɡɚɜɟɪɲɚ-
ɟɬɫɹ ɨɬɛɨɪ ɝɚɡɨɨɛɪɚɡɧɵɯ ɢ ɤɨɧɞɟɧɫɢɪɭɸɳɢɯɫɹ ɩɪɨ-
ɞɭɤɬɨɜ ɜ ɬɟɱɟɧɢɟ 30 ɦɢɧɭɬ. ɍɝɨɥɶ ɢɦɟɥ ɫɥɟɞɭɸɳɢɟ 
ɩɚɪɚɦɟɬɪɵ: ɫɨɞɟɪɠɚɧɢɟ ɡɨɥɵ (Ⱥd) - 14,8 %; ɷɥɟɦɟɧɬ-
ɧɵɣ ɫɨɫɬɚɜ ɫɭɯɨɣ ɩɪɨɛɵ: ɋ - 78,0 % ɇ - 4,3 %, N - 
1,7 %, S - 0,51 %; ɜɵɯɨɞ ɥɟɬɭɱɢɯ ɜɟɳɟɫɬɜ (Vd) - 34,7 %, 
ɜɥɚɝɚ (Wa) - 1,8 %; ɜɵɫɲɚɹ ɬɟɩɥɨɬɚ ɫɝɨɪɚɧɢɹ (Qsaf) - 
31,8 ɆȾɠ/ɤɝ).  

ȼɦɟɳɚɸɳɚɹ/ɩɪɟɨɛɥɚɞɚɸɳɚɹ ɦɚɫɫɚ ɭɝɥɹ ɩɪɟɞɫɬɚɜ-
ɥɟɧɚ ɞɢɫɩɟɪɫɧɵɦ ɦɚɬɟɪɢɚɥɨɦ ɬɟɦɧɨ-ɫɟɪɨɝɨ ɰɜɟɬɚ, 
ɦɚɫɫɢɜɧɨɣ ɬɟɤɫɬɭɪɵ, ɩɟɥɢɬɨ-ɚɥɟɜɪɢɬɨɜɨɣ ɫɬɪɭɤɬɭɪɵ 
(ɞɨ 0,02ɯ0,05 ɦɦ). ɋɥɨɣɤɢ ɬɨɥɳɢɧɨɣ ɨɬ 0,7 ɞɨ 4 ɦɦ 
ɢɦɟɸɬ ɱɺɪɧɵɣ ɰɜɟɬ, ɧɟɪɨɜɧɵɟ ɛɥɟɫɬɹɳɢɟ ɩɨɜɟɪɯɧɨɫɬɢ 
ɫɤɨɥɨɜ, ɦɟɫɬɚɦɢ ɫɨ ɲɬɪɢɯɨɜɚɬɨɫɬɶɸ, ɦɟɫɬɚɦɢ ɫ ɤɪɢ-
ɫɬɚɥɥɢɤɚɦɢ ɫɟɪɨɝɨ ɰɜɟɬɚ ɪɚɡɦɟɪɨɦ ɞɨ 0,025 ɦɦ. Ʉɨɧ-
ɬɚɤɬɵ ɫɥɨɣɤɨɜ ɫ ɜɦɟɳɚɸɳɟɣ ɦɚɫɫɨɣ ɩɨɫɬɟɩɟɧɧɵɟ. 
Ɉɛɪɚɡɰɵ ɢ ɨɫɨɛɟɧɧɨ ɫɟɪɵɟ ɤɪɢɫɬɚɥɥɢɤɢ ɪɟɚɝɢɪɭɸɬ ɫ 
HCХ. Ɉɛɪɚɡɰɵ ɭɝɥɹ ɯɪɭɩɤɢɟ ɢ ɩɨɞ ɧɟɛɨɥɶɲɢɦ ɧɚɩɪɹ-
ɠɟɧɢɟɦ ɪɚɡɪɭɲɚɸɬɫɹ ɩɨ ɦɢɤɪɨɬɪɟɳɢɧɚɦ ɧɚ ɱɚɫɬɢɰɵ 

ɭɝɥɨɜɚɬɨɣ ɮɨɪɦɵ ɪɚɡɦɟɪɨɦ 1-2 ɦɦ, ɫɨɞɟɪɠɚɬ ɤɨɥɥɨ-
ɦɨɪɮɧɵɟ ɛɢɬɭɦɨɢɞɵ, ɩɪɢɞɚɸɳɢɟ ɩɪɢ ɢɫɬɢɪɚɧɢɢ ɬɨɧ-
ɤɨɦɭ ɩɨɪɨɲɤɭ (ɞɨ 20-40 ɦɤɦ) ɛɭɪɨɜɚɬɨ-ɤɨɪɢɱɧɟɜɭɸ 
ɨɤɪɚɫɤɭ. Ȼɵɥɢ ɩɪɨɜɟɞɟɧɵ ɫɟɪɢɢ ɨɩɵɬɨɜ ɩɨ ɩɨɥɭɤɨɤ-
ɫɨɜɚɧɢɸ ɢɡɭɱɚɟɦɨɝɨ ɭɝɥɹ ɩɪɢ ɪɚɡɥɢɱɧɵɯ ɬɟɦɩɟɪɚɬɭ-
ɪɚɯ, ɦɚɬɟɪɢɚɥɶɧɵɣ ɛɚɥɚɧɫ ɩɪɨɰɟɫɫɚ ɩɪɢɜɟɞɟɧ ɧɚ 
ɪɢɫ. 1. 

ɇɚɛɥɸɞɚɟɬɫɹ ɧɟɡɧɚɱɢɬɟɥɶɧɵɣ ɩɪɢɪɨɫɬ ɜɵɯɨɞɚ 
ɠɢɞɤɢɯ ɢ ɝɚɡɨɨɛɪɚɡɧɵɯ ɩɪɨɞɭɤɬɨɜ ɜ ɢɧɬɟɪɜɚɥɟ ɬɟɦɩɟ-
ɪɚɬɭɪ 550-600 °ɋ. ɂɫɯɨɞɹ ɢɡ ɷɬɨɝɨ, ɩɪɢɧɢɦɚɟɦ ɬɟɦɩɟ-
ɪɚɬɭɪɭ 550 °ɋ ɤɚɤ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢ ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɭɸ. 
Ɋɟɡɭɥɶɬɚɬɵ ɩɨ ɬɟɯɧɢɱɟɫɤɨɦɭ ɚɧɚɥɢɡɭ ɢ ɷɥɟɦɟɧɬɧɨɦɭ 
ɫɨɫɬɚɜɭ ɭɝɥɹ ɢ ɩɨɥɭɤɨɤɫɚ ɞɚɸɬ ɩɨɞɬɜɟɪɠɞɟɧɢɟ ɨ ɜɵ-
ɛɨɪɟ ɭɤɚɡɚɧɧɨɣ ɬɟɦɩɟɪɚɬɭɪɵ ɤɚɤ ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɨɣ. 
ɇɚɛɥɸɞɚɟɬɫɹ ɧɟɡɧɚɱɢɬɟɥɶɧɵɣ ɩɪɢɪɨɫɬ ɫɨɞɟɪɠɚɧɢɹ 
ɭɝɥɟɪɨɞɚ ɜ ɩɨɥɭɤɨɤɫɟ ɢ ɭɛɵɥɶ ɜɵɯɨɞɚ ɥɟɬɭɱɢɯ, ɩɨɥɭ-
ɱɟɧɧɵɯ ɜ ɢɧɬɟɪɜɚɥɟ ɬɟɦɩɟɪɚɬɭɪ 550-600 °ɋ (ɬɚɛɥ. 1). 

 

Ɍɚɛɥɢɰɚ 1 
Ɍɟɯɧɢɱɟɫɤɢɣ ɚɧɚɥɢɡ ɭɝɥɹ ɢ ɩɨɥɭɤɨɤɫɨɜ 

ɉɪɨɛɚ 
ȼɥɚɝɚ 
Wa, % 

Ɂɨɥɶɧɨɫɬɶ 
Ⱥd, % 

ȼɵɯɨɞ 
ɥɟɬɭɱɢɯ 
ɜɟɳɟɫɬɜ 

Vd, % 
1. ɂɫɯ. ɭɝɨɥɶ 1,8 14,8 34,7 
2. ɉɨɥɭɤɨɤɫ-450 0,5 20,5 21,6 
3. ɉɨɥɭɤɨɤɫ-500 0,3 22,6 14,6 
4. ɉɨɥɭɤɨɤɫ-550 0,3 25,9 10,3 
5. ɉɨɥɭɤɨɤɫ-600 0,2 29,9 9,8 

 

Ⱦɥɹ ɧɚɝɥɹɞɧɨɝɨ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɩɪɨɰɟɫɫɚ ɩɨɥɭɤɨɤ-
ɫɨɜɚɧɢɹ ɛɵɥɚ ɩɨɫɬɪɨɟɧɚ ɞɟɪɢɜɚɬɨɝɪɚɦɦɚ ɭɝɥɹ ɜ ɬɨɤɟ 
ɚɡɨɬɚ ɧɚ ɩɪɢɛɨɪɟ SСТЦКНгЮ DTG-60H. ɋɤɨɪɨɫɬɶ ɩɨɞɴ-
ɟɦɚ ɬɟɦɩɟɪɚɬɭɪɵ 10 ɋ /ɦɢɧ. (ɪɢɫ. 2).  

ɂɫɩɚɪɟɧɢɟ ɜɧɟɲɧɟɣ ɢ ɱɚɫɬɢɱɧɨ ɜɧɭɬɪɟɧɧɟɣ ɜɥɚɝɢ 
ɩɪɨɬɟɤɚɟɬ ɜ ɢɧɬɟɪɜɚɥɟ ɬɟɦɩɟɪɚɬɭɪɵ ɨɬ 20 ɞɨ 120 °ɋ 
ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ ɩɨɬɟɪɟɣ ɦɚɫɫɵ ɩɨɪɹɞɤɚ 5 % ɫ ɡɚɦɟɬ-
ɧɵɦ ɷɧɞɨɷɮɮɟɤɬɨɦ (ɤɪɢɜɚɹ DTA) ɫ ɦɢɧɢɦɭɦɨɦ ɩɪɢ 
71,22 ɋ. ɇɚɱɚɥɨ ɢɧɬɟɧɫɢɜɧɨɝɨ ɬɟɪɦɨɥɢɡɚ (ɩɟɪɟɝɢɛ ɧɚ 
ɤɪɢɜɨɣ TGA) ɩɪɨɢɫɯɨɞɢɬ ɩɪɢ 320 C ɢ ɨɧ ɩɪɨɬɟɤɚɟɬ ɫ 
ɩɪɢɦɟɪɧɨ ɩɨɫɬɨɹɧɧɨɣ ɫɤɨɪɨɫɬɶɸ ɭɛɵɥɢ ɦɚɫɫɵ ɨɛɪɚɡ-
ɰɚ ɜ ɬɟɱɟɧɢɟ 70 ɦɢɧɭɬ ɨɬ ɧɚɱɚɥɚ ɢɡɦɟɪɟɧɢɹ ɞɨ ɬɟɦɩɟ-

 

 
Ɋɢɫ. 1. ȼɵɯɨɞ ɩɪɨɞɭɤɬɨɜ ɩɨɥɭɤɨɤɫɨɜɚɧɢɹ ɩɪɢ ɪɚɡɥɢɱɧɵɯ ɬɟɦɩɟɪɚɬɭɪɚɯ. 
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Ɋɢɫ. 2. Ⱦɟɪɢɜɚɬɨɝɪɚɦɦɚ ɭɝɥɹ ɜ ɬɨɤɟ ɚɡɨɬɚ. 

 

ɪɚɬɭɪɵ 721 ɋ. ȼ ɬɢɝɥɟ ɨɫɬɚɟɬɫɹ ɦɟɧɟɟ 20 % ɨɬ ɦɚɫɫɵ 
ɧɚɜɟɫɤɢ (ɦɢɧɟɪɚɥɶɧɚɹ ɱɚɫɬɶ ɭɝɥɹ ɢ ɤɨɤɫ). Ɍɚɤ ɤɚɤ 
ɧɚɪɹɞɭ ɫ ɞɟɫɬɪɭɤɰɢɟɣ (ɷɧɞɨɬɟɪɦɢɱɟɫɤɢɟ ɪɟɚɤɰɢɢ) ɩɪɨ-
ɬɟɤɚɸɬ ɪɟɚɤɰɢɢ ɬɟɪɦɢɱɟɫɤɨɝɨ ɭɩɥɨɬɧɟɧɢɹ ɢ ɩɨɥɢɤɨɧ-
ɞɟɧɫɚɰɢɢ (ɷɤɡɨɬɟɪɦɢɱɟɫɤɢɟ), ɬɨ ɫɭɦɦɚɪɧɵɣ ɷɮɮɟɤɬ ɧɚ 
ɤɪɢɜɨɣ DTGA ɩɨɥɨɠɢɬɟɥɶɧɵɣ ɢ ɤɪɢɜɚɹ ɢɦɟɟɬ ɞɜɚ ɩɟ-
ɪɟɝɢɛɚ ɩɪɢ 400 ɢ 650 ɋ. Ɇɚɤɫɢɦɭɦ ɷɤɡɨɷɷɮɟɤɬɚ ɨɬɦɟ-
ɱɟɧ 520 ɋ. ɉɨɫɥɟ ɬɟɪɦɢɱɟɫɤɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɜ ɨɛɪɚɡ-
ɰɚɯ ɭɝɥɹ ɫɥɨɢɫɬɚɹ ɬɟɤɫɬɭɪɚ ɩɟɪɟɫɬɚɥɚ ɨɬɦɟɱɚɬɶɫɹ, ɰɜɟɬ 
ɫɬɚɥ ɱɺɪɧɵɦ, ɩɨɜɟɪɯɧɨɫɬɶ ɭ ɜɫɟɯ ɛɥɟɫɬɹɳɚɹ, ɪɟɚɤɰɢɹ ɫ 
HCl ɨɬɫɭɬɫɬɜɭɟɬ, ɩɪɢ ɫɬɢɪɚɧɢɢ ɛɭɪɨɜɚɬɨ-ɤɨɪɢɱɧɟɜɚɹ 
ɨɤɪɚɫɤɚ ɬɨɧɤɢɯ ɩɨɪɨɲɤɨɜ ɛɵɥɚ ɨɬɦɟɱɟɧɚ ɥɢɲɶ ɞɥɹ 
ɩɨɥɭɤɨɤɫɚ-450 ɢ ɩɨɥɭɤɨɤɫɚ-500, ɫ ɬɟɧɞɟɧɰɢɟɣ ɟɟ ɫɧɢ-
ɠɟɧɢɹ, ɚ ɩɨɪɨɲɨɤ ɩɨɥɭɤɨɤɫɚ-550 ɭɠɟ ɢɦɟɥ ɱɺɪɧɵɣ 
ɰɜɟɬ; ɩɥɨɬɧɨɫɬɶ ɬɪɟɳɢɧ ɩɨɜɵɫɢɥɚɫɶ ɜ 2 ɪɚɡɚ – ɞɨ 
4 ɲɬ/ɫɦ ɩɨɥɭɤɨɤɫ-550), ɢ ɫɧɢɡɢɥɚɫɶ ɩɪɨɱɧɨɫɬɶ. 

Ɍɟɪɦɢɱɟɫɤɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɛɪɚɡɟɰ ɭɝɥɹ ɞɥɢɧɧɨ-
ɩɥɚɦɟɧɧɨɝɨ ɫɭɳɟɫɬɜɟɧɧɵɦ ɨɛɪɚɡɨɦ ɫɤɚɡɚɥɨɫɶ ɢ ɧɚ 
ɫɬɪɭɤɬɭɪɟ ɟɝɨ ɩɨɪɨɜɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ, ɱɬɨ ɩɨɞɬɜɟɪ-
ɠɞɚɟɬ ɧɚɛɥɸɞɟɧɢɹ [9, 10Ж. ȼ ɰɟɥɨɦ, ɟɫɥɢ ɩɨɪɢɫɬɨɫɬɶ 
ɢɫɯɨɞɧɨɝɨ ɨɛɪɚɡɰɚ ɭɝɥɹ ɫɨɫɬɚɜɥɹɥɚ 2,25 %, ɬɨ ɭɠɟ ɞɥɹ 
ɬɟɦɩɟɪɚɬɭɪɵ 450 °ɋ ɨɧɚ ɩɨɜɵɫɢɥɚɫɶ ɜ 5,2 ɪɚɡɚ – 
11,6 % ɚɛɫ., ɢ ɩɪɢ ɞɚɥɶɧɟɣɲɟɦ ɩɨɜɵɲɟɧɢɢ ɬɟɦɩɟɪɚɬɭ-
ɪɵ ɬɚɤɠɟ ɩɪɨɞɨɥɠɢɥɚ ɫɜɨɟ ɩɨɜɵɲɟɧɢɟ, ɧɨ ɫ ɧɢɡɤɢɦ 
ɬɟɦɩɨɦ – ɧɚ 1,9 % ɚɛɫ. ɩɪɢ 500 °ɋ ɢ 0,8 % ɚɛɫ. ɩɪɢ 
550 °ɋ. ɂɡɦɟɧɟɧɢɟ ɩɨɪɢɫɬɨɫɬɢ ɨɛɪɚɡɰɚ ɭɝɥɹ ɧɟ ɫɥɭ-
ɱɚɣɧɨ, ɚ ɩɨɥɧɨɫɬɶɸ ɨɛɭɫɥɨɜɥɟɧɨ ɩɪɟɨɛɪɚɡɨɜɚɧɢɟɦ ɟɝɨ 
ɮɢɥɶɬɪɚɰɢɨɧɧɨ-ɟɦɤɨɫɬɧɨɣ ɫɢɫɬɟɦɵ – Ɏȿɋ. ȿɫɥɢ ɜ 
ɢɫɯɨɞɧɨɦ ɨɛɪɚɡɰɟ ɜ ɫɬɪɨɟɧɢɢ Ɏȿɋ ɩɪɢɧɢɦɚɸɬ ɭɱɚ-
ɫɬɢɟ ɮɢɬɨ-ɩɨɪɵ ɪɚɡɦɟɪɨɦ (ɷɤɜɢɜɚɥɟɧɬɧɵɣ ɞɢɚɦɟɬɪ - 
dɩɷɤ) ɞɨ 0,22 ɦ, ɫɪɟɞɢ ɤɨɬɨɪɵɯ ɛɨɥɟɟ 54 % ɩɪɢɯɨɞɢɬɫɹ 
ɧɚ ɪɚɡɧɨɫɬɢ dɩɷɤ ɦɟɧɟɟ 10 ɦɤɦ ɜ ɨɫɧɨɜɧɨɦ ɲɟɥɟɜɢɞɧɨ-
ɞɢɫɤɨɜɢɞɧɨɣ ɮɨɪɦɵ (65 % ɨɬɧ. ɫ Ʉɮ ɦɟɧɟɟ 0,5) ɢ ɧɟ-
ɛɨɥɶɲɨɣ ɞɨɥɟɣ (10 % ɨɬɧ.) ɩɨɥɨɫɬɟɣ ɫɜɟɪɯɤɚɩɢɥɥɹɪ-
ɧɨɝɨ ɪɚɡɦɟɪɚ (dɩɷɤ ɛɨɥɟɟ 0,1 ɦɦ), ɬɨ ɜ ɟɦɤɨɫɬɢ ɨɛɪɚɡ-

ɰɨɜ, ɩɨɞɜɟɪɝɲɢɯɫɹ ɬɟɪɦɢɱɟɫɤɨɦɭ ɜɨɡɞɟɣɫɬɜɢɸ, ɞɨɥɹ 
ɩɟɪɜɵɯ ɪɟɡɤɨ ɫɧɢɠɚɟɬɫɹ ɞɨ 10 % ɨɬɧ. (ɩɨɥɭɤɨɤɫ-450) ɢ 
6,6 % ɨɬɧ. (ɩɨɥɭɤɨɤɫ-550), ɬ.ɟ. ɩɨɱɬɢ ɜ 6 ɪɚɡ, ɚ ɜɬɨɪɵɯ 
– ɩɨɜɵɲɚɟɬɫɹ ɩɪɢɦɟɪɧɨ ɜ 4 ɪɚɡɚ ɞɥɹ ɩɨɥɭɤɨɤɫɚ-550 ɫ 
ɩɚɪɚɥɥɟɥɶɧɵɦ ɭɜɟɥɢɱɟɧɢɟɦ ɢɯ ɦɚɤɫɢɦɚɥɶɧɵɯ ɢ ɦɟɞɢ-
ɚɧɧɵɯ ɞɢɚɦɟɬɪɨɜ – MНɩ: ɞɨ 27 ÷ 61,3 ɦɤɦ (ɩɨɥɭɤɨɤɫ-
450÷550). ɂɡɦɟɧɹɟɬɫɹ ɢ ɢɯ ɮɨɪɦɚ – ɬɚɤ, ɟɫɥɢ ɜ ɟɦɤɨ-
ɫɬɢ ɢɫɯɨɞɧɨɝɨ ɨɛɪɚɡɰɚ ɭɝɥɹ ɧɚ ɞɨɥɸ ɢɡɨɦɟɬɪɢɱɟɫɤɢɯ 
(Ʉɮ ɞɨ 0,8) ɢ ɷɥɥɢɩɫɨɜɢɞɧɵɯ (Ʉɮ = 0,8÷0,5) ɮɢɬɨ-ɩɨɪ 
ɩɪɢɯɨɞɢɬɫɹ 34,8 % ɨɬɧ., ɬɨ ɜ ɨɛɪɚɡɰɚɯ ɩɨɞɜɟɪɝɲɢɯɫɹ 
ɬɟɦɩɟɪɚɬɭɪɚɦ 450 ɢ 500 °ɋ ɢɯ ɞɨɥɹ ɩɨɜɵɲɚɟɬɫɹ ɢ ɫɨ-
ɫɬɚɜɥɹɟɬ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 39 ɢ 43 %, ɚ ɜ ɨɛɪɚɡɰɟ ɩɨɥɭ-
ɤɨɤɫɚ-550 ɨɧɚ ɫɧɢɠɚɟɬɫɹ ɞɨ 31 %. ɉɨɫɥɟɞɧɟɟ ɨɛɭɫɥɨɜ-
ɥɟɧɨ ɪɚɡɜɢɬɢɟɦ ɜ ɨɛɪɚɡɰɚɯ ɩɨɥɨɫɬɟɣ ɳɟɥɟɜɢɞɧɨ-
ɞɢɫɤɨɜɢɞɧɨɣ ɮɨɪɦɵ (Ʉɮ ɦɟɧɟɟ 0,5), ɮɨɪɦɢɪɭɸɳɢɯ ɜ 
ɧɢɯ ɬɪɟɳɢɧɵ ɜɨɥɧɢɫɬɨɣ ɢ ɢɡɨɝɧɭɬɨɣ, ɚ ɜ ɨɛɪɚɡɰɟ ɩɨ-
ɥɭɤɨɤɫɚ-550 ɢ ɹɱɟɢɫɬɨɣ ɦɨɪɮɨɥɨɝɢɢ. 

Ʉɪɨɦɟ ɬɨɝɨ, ɬɟɪɦɢɱɟɫɤɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɭɝɨɥɶ 
ɨɤɚɡɚɥɨ ɫɜɨɟ ɜɥɢɹɧɢɟ ɢ ɧɚ ɩɨɜɟɪɯɧɨɫɬɶ ɮɨɪɦɢɪɭɸ-
ɳɢɯɫɹ ɩɨɪ ɢ ɩɨɥɨɫɬɟɣ. Ɍɚɤ, ɟɫɥɢ ɩɨɪɵ ɢ ɩɨɥɨɫɬɢ ɜ 
ɢɫɯɨɞɧɨɦ ɨɛɪɚɡɰɟ ɨɛɥɚɞɚɥɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɜɵɫɨɤɨɣ 
ɫɥɨɠɧɨɫɬɶɸ – Ɋɫɥɩ = 876 1/ɦɦ ɢ ɧɢɡɤɨɣ ɭɞɟɥɶɧɨɣ ɩɨ-
ɜɟɪɯɧɨɫɬɶɸ – Sɭɞ = 19,7 1/ɦɦ, ɬɨ ɜ ɨɛɪɚɡɰɚɯ ɩɨɫɥɟ ɬɟɪ-
ɦɨɜɨɡɞɟɣɫɬɜɢɹ Ɋɫɥɩ ɫɧɢɡɢɥɫɹ ɞɨ 295÷557 1/ɦɦ (ɩɨɥɭ-
ɤɨɤɫ-500 ɢ 550), ɚ Sɭɞ ɩɨɜɵɫɢɥɨɫɶ ɞɨ 79,5 1/ɦɦ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ ɭɫɬɚɧɨɜɥɟɧɨ, 
ɱɬɨ ɩɨɞ ɜɨɡɞɟɣɫɬɜɢɟɦ ɬɟɦɩɟɪɚɬɭɪ ɜ ɞɢɚɩɚɡɨɧɟ 450-
550 °ɋ ɩɪɨɬɟɤɚɟɬ ɪɚɞɢɤɚɥɶɧɨɟ ɢɡɦɟɧɟɧɢɟ ɮɢɥɶɬɪɚɰɢ-
ɨɧɧɨ-ɟɦɤɨɫɬɧɨɣ ɫɢɫɬɟɦɵ - ɢɫɯɨɞɧɚɹ ɬɪɟɳɢɧɧɚɹ ɫɬɪɭɤ-
ɬɭɪɚ ɩɪɟɨɛɪɚɡɭɟɬɫɹ ɜ ɬɪɟɳɢɧɧɨ-ɩɨɪɨɜɭɸ ɫ ɭɜɟɥɢɱɟɧɢ-
ɟɦ ɤɨɥɢɱɟɫɬɜɚ ɢ ɪɚɡɦɟɪɨɜ ɮɢɬɨ-ɩɨɪ, ɩɨɥɨɫɬɟɣ ɢ 
ɬɪɟɳɢɧ. ɉɪɨɜɟɞɟɧɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ, ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ, 
ɨɬɤɪɵɜɚɸɬ ɩɟɪɫɩɟɤɬɢɜɵ ɪɟɚɥɢɡɚɰɢɢ ɫɭɯɨɣ ɤɨɦɛɢɧɢ-
ɪɨɜɚɧɧɨɣ ɬɟɯɧɨɥɨɝɢɢ ɨɛɨɝɚɳɟɧɢɹ ɜɵɫɨɤɨɡɨɥɶɧɵɯ ɭɝ-
ɥɟɣ. ɗɬɨ ɫɨɝɥɚɫɭɟɬɫɹ ɫ ɜɵɜɨɞɚɦɢ Д11, 12Ж ɨ ɜɨɡɦɨɠɧɨ-
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ɫɬɢ ɫɨɡɞɚɧɢɹ ɞɟɟɫɩɨɫɨɛɧɵɯ ɫɭɯɢɯ ɬɟɯɧɨɥɨɝɢɣ ɨɛɨɝɚ-
ɳɟɧɢɹ ɩɨɥɟɡɧɵɯ ɢɫɤɨɩɚɟɦɵɯ, ɫɜɨɛɨɞɧɵɯ ɨɬ ɷɤɨɥɨɝɨ-
ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɧɟɞɨɫɬɚɬɤɨɜ «ɜɨɞɧɵɯ» ɬɟɯɧɨɥɨɝɢɣ.  

ɂɫɫɥɟɞɨɜɚɧɢɟ ɜɵɩɨɥɧɟɧɨ ɡɚ ɫɱɟɬ ɝɪɚɧɬɚ Ɋɨɫɫɢɣ-
ɫɤɨɝɨ ɧɚɭɱɧɨɝɨ ɮɨɧɞɚ (ɩɪɨɟɤɬ №15-17-30015). ɇɚɭɱ-
ɧɵɣ ɪɭɤɨɜɨɞɢɬɟɥɶ ɪɚɛɨɬɵ – ɤ.ɬ.ɧ. Ⱥ.Ɇ. Ƚɟɪɚɫɢɦɨɜ. 
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THE THERMOCHEMICAL AND STRUCTURAL PROCESSES OF COAL SEMICOKING 
 

M. Lavrentiev  

 
All international and domestic industrial enrichment of technology coal material based on aqueous processes, For example hydraulic 
classification by size, gravity separation and flotation.  The use of such "wet" processes raises a number of serious environmental and 
economic consequences of their processing, transportation, as well as for the storage of waste. To achieve this goal we propose a 
new approach to building coal processing circuit based on the thermochemical processing of extracted raw materials. Such coal 
treatment can change the physicochemical properties of its components, so that their further processing, including grinding, separa-
tion, transportation and storage could be carried out without the use of water. Thermal processing reduces the mechanical strength of 
the coal weight by removing moisture and volatile, and to increase the caloric content of residual carbon mass. For the construction of 
the dry beneficiation schemes were carried out to study the changes of coal properties occurring during its thermochemical prepara-
tion. The heat treatment was carried out by semi-coking fuel from heat in special furnaces without air to 500-550 °C. MКТn pЫoНЮМЭЬ: 
semi-coke (yield 55-70%), the primary gas (80-100 m3/t), the primary resin (10-40%). Semi-coking coals consists of 2 main stages: at 
320-480 °C ТnЭОnЬТЯО ЯКpoЫЬ КЫО ЫОЬТnЬ, РКЬ, КnН ПoЫmОН plКЬЭТМ mКЬЬ; 480-550 °C аТЭС МonЭТnЮОН НОРЫКНКЭТon Эo ПoЫm ЬolТН ЫОЬТНЮО 
and separation of liquid and gaseous products, formed semi-coke.  Experimentally established that under the influence of temperature 
in the range 450-550 °C К ЫКНТМКl МСКnРО oММЮЫЬ МКpКМТЭТЯО ПТlЭЫКtion system - the starting structure is converted into fractured frac-
tured with increasing amounts of the pore size and phyto-cavities and cracks. The research, in turn, open up prospects for the imple-
mentation of dry processing technology combined high-ash coals. This is consistent with the findings of previous studies on the possi-
bility of creating a technology capable of dry mineral processing, free from ecological and economic shortcomings "water" technology. 
 
Keywords: coal, thermochemical preparation, semi-coaling, disintegration, crashing, separation. 
  


