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ȼ ɩɨɫɥɟɞɧɢɟ ɞɜɚ ɞɟɫɹɬɢɥɟɬɢɹ ɬɟɯɧɨɥɨɝɢɹ ɷɥɟɤɬɪɨɮɨɪɦɨɜɚɧɢɹ 

ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɵɯ ɢ ɭɧɢɜɟɪɫɚɥɶɧɵɯ ɦɟɬɨ-
ɞɨɜ ɩɨɥɭɱɟɧɢɹ ɦɢɤɪɨ- ɢ ɧɚɧɨɜɨɥɨɤɨɧ. ɋɬɪɭɤɬɭɪɚ, ɯɢɦɢɱɟɫɤɚɹ ɢ 
ɦɟɯɚɧɢɱɟɫɤɚɹ ɫɬɚɛɢɥɶɧɨɫɬɶ, ɮɭɧɤɰɢɨɧɚɥɶɧɨɫɬɶ ɢ ɞɪɭɝɢɟ ɫɜɨɣɫɬɜɚ 
ɧɚɧɨɜɨɥɨɤɧɢɫɬɵɯ ɦɚɬɟɪɢɚɥɨɜ ɦɨɝɭɬ ɛɵɬɶ ɢɡɦɟɧɟɧɵ ɜ ɫɨɨɬɜɟɬɫɬ-
ɜɢɢ ɫ ɤɨɧɟɱɧɵɦ ɩɪɢɦɟɧɟɧɢɟɦ. Ɂɧɚɱɢɬɟɥɶɧɨ ɭɦɟɧɶɲɟɧɧɵɣ ɞɢɚɦɟɬɪ 
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ɜɨɥɨɤɧɚ ɡɚɦɟɬɧɨ ɭɜɟɥɢɱɢɥ ɭɞɟɥɶɧɭɸ ɩɥɨɳɚɞɶ ɩɨɜɟɪɯɧɨɫɬɢ, ɚ ɯɚ-
ɪɚɤɬɟɪɢɫɬɢɤɢ, ɢɦɢɬɢɪɭɸɳɢɟ ɧɚɧɨɮɢɛɪɢɥɥɵ ɜɧɟɤɥɟɬɨɱɧɨɝɨ ɦɚɬ-
ɪɢɤɫɚ, ɞɟɥɚɸɬ ɷɥɟɤɬɪɨɮɨɪɦɨɜɚɧɧɵɟ ɧɚɧɨɜɨɥɨɤɧɚ ɢɞɟɚɥɶɧɵɦɢ ɦɚ-
ɬɟɪɢɚɥɚɦɢ ɞɥɹ ɩɪɢɦɟɧɟɧɢɹ ɜ ɛɢɨɦɟɞɢɰɢɧɟ ɢ ɤɨɫɦɟɬɨɥɨɝɢɢ Д1Ж. 
Ʉɪɨɦɟ ɬɨɝɨ, ɪɚɡɥɢɱɧɵɟ ɥɟɤɚɪɫɬɜɚ ɢ ɛɢɨɥɨɝɢɱɟɫɤɢ ɚɤɬɢɜɧɵɟ ɬɚɪɝɟɬ-
ɤɨɦɩɨɧɟɧɬɵ ɦɨɝɭɬ ɛɵɬɶ ɥɟɝɤɨ ɢɧɤɚɩɫɭɥɢɪɨɜɚɧɵ ɜ ɧɚɧɨɜɨɥɨɤɧɚ ɫ 
ɩɨɦɨɳɶɸ ɦɟɬɨɞɚ ɷɥɟɤɬɪɨɮɨɪɦɨɜɚɧɢɹ, ɩɪɢ ɩɨɦɨɳɢ ɤɨɬɨɪɨɝɨ ɜɨɡ-
ɦɨɠɧɨ ɩɨɥɭɱɚɬɶ ɧɚɧɨɜɨɥɨɤɧɚ ɡɚɞɚɧɧɨɣ ɦɨɪɮɨɥɨɝɢɢ Д2Ж. 

Ⱦɥɹ ɩɪɨɜɟɞɟɧɢɹ ɢɫɫɥɟɞɨɜɚɧɢɣ ɢ ɩɨɥɭɱɟɧɢɹ ɧɚɧɨɜɨɥɨɤɧɢɫɬɵɯ 
ɦɚɬɟɪɢɚɥɨɜ ɢɫɩɨɥɶɡɨɜɚɥɚɫɶ ɭɫɬɚɧɨɜɤɚ FХЮТНЧКЭОФ LE-50 ɮɢɪɦɵ 
BТШТЧТМТК. ɗɥɟɤɬɪɨɮɨɪɦɨɜɚɧɢɟ ɧɚ ɞɚɧɧɨɣ ɭɫɬɚɧɨɜɤɟ ɨɫɭɳɟɫɬɜɥɹɟɬ-
ɫɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɪɹɞɢɥɶɧɨɣ ɝɨɥɨɜɤɢ, ɤ ɤɨɬɨɪɨɣ ɩɨ ɤɚɩɢɥɥɹɪɭ 
ɩɨɞɚɟɬɫɹ ɩɪɹɞɢɥɶɧɵɣ ɪɚɫɬɜɨɪ. Ɋɚɡɧɨɫɬɶ ɩɨɬɟɧɰɢɚɥɨɜ ɢɧɞɭɰɢɪɭɟɬ ɜ 
ɪɚɫɬɜɨɪɟ ɩɨɥɢɦɟɪɚ ɨɞɧɨɢɦɟɧɧɵɟ ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɡɚɪɹɞɵ, ɤɨɬɨɪɵɟ, ɜ 
ɪɟɡɭɥɶɬɚɬɟ ɤɭɥɨɧɨɜɫɤɨɝɨ ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ, 
ɩɪɢɜɨɞɹɬ ɤ ɜɵɬɹɝɢɜɚɧɢɸ ɪɚɫɬɜɨɪɚ ɩɨɥɢɦɟɪɚ ɜ ɬɨɧɤɭɸ ɫɬɪɭɸ, ɤɨ-
ɬɨɪɚɹ ɜɩɨɫɥɟɞɫɬɜɢɢ ɪɚɫɳɟɩɥɹɟɬɫɹ ɧɚ ɛɨɥɟɟ ɬɨɧɤɢɟ ɫɬɪɭɢ ɩɪɢ ɨɩɪɟ-
ɞɟɥɟɧɧɨɦ ɫɨɨɬɧɨɲɟɧɢɢ ɡɧɚɱɟɧɢɣ ɜɹɡɤɨɫɬɢ, ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ ɧɚɬɹ-
ɠɟɧɢɹ ɢ ɩɥɨɬɧɨɫɬɢ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɡɚɪɹɞɨɜ (ɢɥɢ ɧɚɩɪɹɠɟɧɧɨɫɬɢ 
ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɩɨɥɹ) ɜ ɜɨɥɨɤɧɟ. ɉɨɥɭɱɟɧɧɵɟ ɫɬɪɭɢ ɨɬɜɟɪ-
ɠɞɚɸɬɫɹ ɡɚ ɫɱɟɬ ɢɫɩɚɪɟɧɢɹ ɪɚɫɬɜɨɪɢɬɟɥɹ, ɩɪɟɜɪɚɳɚɸɬɫɹ ɜ ɜɨɥɨɤɧɚ, 
ɢ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɢɯ ɫɢɥ ɞɪɟɣɮɭɸɬ ɤ ɩɨɞɥɨɠɤɟ, 
ɡɚɤɪɟɩɥɟɧɧɨɣ ɧɚ ɨɫɚɞɢɬɟɥɶɧɨɦ ɷɥɟɤɬɪɨɞɟ. 

ȼ ɤɚɱɟɫɬɜɟ ɜɨɥɨɤɧɨɨɛɪɚɡɭɸɳɟɝɨ ɩɨɥɢɦɟɪɚ ɛɵɥ ɜɵɛɪɚɧ ɩɨɥɢɜɢ-
ɧɢɥɨɜɵɣ ɫɩɢɪɬ (ɉȼɋ) ɦɚɪɤɢ AЫФШПТХ, ɬɚɤ ɤɚɤ ɞɚɧɧɵɣ ɩɨɥɢɦɟɪ ɹɜ-
ɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɧɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɯ, ɢɫɩɨɥɶɡɭɟɦɵɯ ɞɥɹ 
ɩɨɥɭɱɟɧɢɹ ɦɚɬɟɪɢɚɥɨɜ ɦɟɞɢɰɢɧɫɤɨɝɨ ɢ ɤɨɫɦɟɬɨɥɨɝɢɱɟɫɤɨɝɨ ɧɚɡɧɚ-
ɱɟɧɢɹ ɦɟɬɨɞɨɦ ɷɥɟɤɬɪɨɮɨɪɦɨɜɚɧɢɹ, ɱɬɨ ɨɛɭɫɥɨɜɥɟɧɨ ɟɝɨ ɨɬɧɨɫɢ-
ɬɟɥɶɧɨ ɧɢɡɤɨɣ ɫɬɨɢɦɨɫɬɶɸ ɢ ɛɢɨɫɨɜɦɟɫɬɢɦɨɫɬɶɸ ɫ ɨɪɝɚɧɢɡɦɨɦ 
ɱɟɥɨɜɟɤɚ Д3Ж.ɉɨɫɥɟ ɩɪɨɜɟɞɟɧɧɨɝɨ ɚɧɚɥɢɡɚ ɢɫɬɨɱɧɢɤɨɜ, ɞɥɹ ɪɚɫɲɢ-
ɪɟɧɢɹ ɮɭɧɤɰɢɨɧɚɥɶɧɨɫɬɢ ɩɨɥɭɱɚɟɦɨɝɨ ɧɚɧɨɦɚɬɟɪɢɚɥɚ, ɛɵɥɨ ɩɪɢ-
ɧɹɬɨ ɪɟɲɟɧɢɟ ɜ ɤɚɱɟɫɬɜɟ ɚɤɬɢɜɧɨɝɨ ɜɟɳɟɫɬɜɚ ɢɫɩɨɥɶɡɨɜɚɬɶ ɹɧɬɚɪ-
ɧɭɸ ɤɢɫɥɨɬɭ BТШЬЮММТЧТЮЦ ® ɦɚɪɤɢ REЯОЫНТК. Ⱦɚɧɧɵɣ ɩɪɨɞɭɤɬ ɢɫ-
ɩɨɥɶɡɭɟɬɫɹ ɜ ɚɧɬɢɜɨɡɪɚɫɬɧɵɯ ɩɪɨɝɪɚɦɦɚɯ, ɤɪɟɦɚɯ, ɫɵɜɨɪɨɬɤɚɯ, 
ɥɨɫɶɨɧɚɯ, ɬɨɧɢɤɚɯ, ɩɢɥɢɧɝɚɯ. 

əɧɬɚɪɧɚɹ ɤɢɫɥɨɬɚ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɛɟɥɵɣ ɤɪɢɫɬɚɥɥɢɱɟɫɤɢɣ ɩɨ-
ɪɨɲɨɤ, ɤɨɬɨɪɵɣ ɪɚɫɬɜɨɪɹɟɬɫɹ ɜ ɬɟɩɥɨɣ ɜɨɞɟ ɢ ɫɩɢɪɬɚɯ Д4Ж. əɧɬɚɪɧɚɹ 
ɤɢɫɥɨɬɚ ɷɮɮɟɤɬɢɜɧɨ ɨɱɢɳɚɟɬ ɤɨɠɭ ɧɚ ɤɥɟɬɨɱɧɨɦ ɭɪɨɜɧɟ, ɨɛɟɫɩɟɱɢ-
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ɜɚɟɬ ɩɨɥɧɨɰɟɧɧɨɟ «ɞɵɯɚɧɢɟ» ɤɨɠɢ, ɩɨɷɬɨɦɭ ɰɜɟɬ ɢ ɫɨɫɬɨɹɧɢɟ ɤɨɠɢ 
ɡɧɚɱɢɬɟɥɶɧɨ ɭɥɭɱɲɚɟɬɫɹ, ɩɪɨɯɨɞɢɬ ɨɬɟɱɧɨɫɬɶ, ɡɚɦɟɞɥɹɟɬɫɹ ɩɪɨɰɟɫɫ 
ɫɬɚɪɟɧɢɹ. Ɉɛɥɚɞɚɹ ɜɵɪɚɠɟɧɧɵɦ ɚɧɬɢɨɤɫɢɞɚɧɬɧɵɦ ɫɜɨɣɫɬɜɨɦ, ɹɧɬɚɪ-
ɧɚɹ ɤɢɫɥɨɬɚ ɫɩɨɫɨɛɫɬɜɭɟɬ ɨɦɨɥɨɠɟɧɢɸ ɤɨɠɢ, ɩɨɜɵɲɚɟɬ ɟɟ ɷɥɚɫɬɢɱ-
ɧɨɫɬɶ ɢ ɭɩɪɭɝɨɫɬɶ, ɨɛɥɚɞɚɟɬ ɬɨɧɢɡɢɪɭɸɳɢɦ ɞɟɣɫɬɜɢɟɦ. əɧɬɚɪɧɚɹ ɤɢ-
ɫɥɨɬɚ ɜ ɤɨɫɦɟɬɢɤɟ ɩɪɢɦɟɧɹɟɬɫɹ ɞɥɹ ɩɪɨɮɢɥɚɤɬɢɤɢ «ɫɬɚɪɟɧɢɹ» ɤɨɠɢ, 
ɪɚɡɝɥɚɠɢɜɚɧɢɹ ɦɨɪɳɢɧ, ɧɨɪɦɚɥɢɡɚɰɢɢ ɨɛɦɟɧɧɵɯ ɩɪɨɰɟɫɫɨɜ, ɭɥɭɱ-
ɲɟɧɢɹ ɤɪɨɜɨɨɛɪɚɳɟɧɢɹ, ɜɵɜɟɞɟɧɢɹ ɬɨɤɫɢɧɨɜ, ɭɦɟɧɶɲɟɧɢɹ ɦɟɲɤɨɜ ɢ 
ɬɟɦɧɵɯ ɤɪɭɝɨɜ ɩɨɞ ɝɥɚɡɚɦɢ. Ʉɨɫɦɟɬɢɱɟɫɤɢɟ ɫɪɟɞɫɬɜɚ ɫ ɞɨɛɚɜɥɟɧɢɟɦ 
ɹɧɬɚɪɧɨɣ ɤɢɫɥɨɬɵ ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɚɧɬɢɨɤɫɢɞɚɧɬɧɵɦ ɷɮɮɟɤɬɨɦ, 
ɛɚɤɬɟɪɢɰɢɞɧɵɦ ɞɟɣɫɬɜɢɟɦ, ɨɧɢ ɨɫɜɟɠɚɸɬ ɢ ɬɨɧɢɡɢɪɭɸɬ ɤɨɠɭ, ɜɨɫ-
ɫɬɚɧɚɜɥɢɜɚɟɬ ɟɟ ɭɩɪɭɝɨɫɬɶ, ɩɨɜɵɲɚɸɬ ɦɢɤɪɨɰɢɪɤɭɥɹɰɢɸ ɜ ɬɤɚɧɹɯ, 
ɬɨɪɦɨɡɹɬ ɜɨɫɩɚɥɢɬɟɥɶɧɵɟ ɩɪɨɰɟɫɫɵ, ɭɫɬɪɚɧɹɸɬ ɩɨɫɥɟɞɫɬɜɢɹ ɭɝɪɟɜɨɣ 
ɫɵɩɢ,ɭɦɟɧɶɲɚɸɬ ɫɨɫɭɞɢɫɬɭɸ ɫɟɬɨɱɤɭ ɢ ɩɢɝɦɟɧɬɧɵɟ ɩɹɬɧɚ Д5Ж. 

ȼɚɠɧɨ ɬɚɤɠɟ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɹɧɬɚɪɧɚɹ ɤɢɫɥɨɬɚ ɹɜɥɹɟɬɫɹ ɫɲɢ-
ɜɚɸɳɢɦ ɚɝɟɧɬɨɦ, ɬɨ ɟɫɬɶ ɟɟ ɫɨɞɟɪɠɚɧɢɟ ɜ ɧɚɧɨɜɨɥɨɤɧɢɫɬɨɦ ɦɚɬɟ-
ɪɢɚɥɟ ɩɨɡɜɨɥɹɟɬ ɭɩɪɚɜɥɹɬɶ ɟɝɨ ɩɪɨɱɧɨɫɬɶɸ ɢ ɫɤɨɪɨɫɬɶɸ ɛɢɨɞɟɝɪɚ-
ɞɚɰɢɢ. Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ ɫɲɢɜɚɸɳɟɝɨ ɷɮɮɟɤɬɚ ɛɵɥ ɨɫɭɳɟɫɬɜɥɟɧ 
ɩɪɨɰɟɫɫ ɬɟɪɦɨɨɛɪɚɛɨɬɤɢ ɩɨɥɭɱɟɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɜ ɫɭɲɢɥɶɧɨɦ 
ɲɤɚɮɭ Ƚɉ-20 ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 130 ℃ ɜ ɬɟɱɟɧɢɟ 10 ɦɢɧɭɬ Д6Ж. 

ɋ ɭɱɟɬɨɦ ɬɨɝɨ, ɱɬɨ ɞɨɛɚɜɥɟɧɢɟ ɜ ɫɨɫɬɚɜ ɜɨɞɧɨɝɨ ɪɚɫɬɜɨɪɚ ɉȼɋ 
3% ɹɧɬɚɪɧɨɣ ɤɢɫɥɨɬɵ ɧɟ ɩɪɢɜɟɥɨ ɤ ɢɡɦɟɧɟɧɢɸ ɟɝɨ ɜɹɡɤɨɫɬɢ ɛɵɥɨ 
ɩɪɢɧɹɬɨ ɪɟɲɟɧɢɟ ɧɟ ɭɦɟɧɶɲɚɬɶ ɫɨɞɟɪɠɚɧɢɟ ɜ ɧɟɦ ɜɨɥɨɤɧɨɨɛɪɚ-
ɡɭɸɳɟɝɨ ɩɨɥɢɦɟɪɚ ɧɢɠɟ 14 %. ɂɡɨɛɪɚɠɟɧɢɹ ɫɬɪɭɤɬɭɪ ɧɚɧɨɦɚɬɟɪɚ-
ɥɚ ɞɨ ɢ ɩɨɫɥɟ ɩɪɨɰɟɫɫɚ ɬɟɪɦɨɨɛɪɚɛɨɬɤɢ ɛɵɥɢ ɩɨɥɭɱɟɧɵ ɩɪɢ ɩɨɦɨ-
ɳɢ ɷɥɟɤɬɪɨɧɧɨɝɨ ɫɤɚɧɢɪɭɸɳɟɝɨ ɦɢɤɪɨɫɤɨɩɚ LEO 1420 (ɋКЫХ ГОТЬЬ, 
Ƚɟɪɦɚɧɢɹ) ɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɚɯ 1 ɢ 2 ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ.  

 
Ɋɢɫ. 1 – ɂɡɨɛɪɚɠɟɧɢɟ ɫɬɪɭɤɬɭɪɵ ɧɚɧɨɜɨɥɨɤɧɢɫɬɨɝɨ ɦɚɬɟɪɢɚɥɚ ɢɡ ɉȼɋ ɫ ɞɨɛɚɜɥɟ-

ɧɢɟɦ ɹɧɬɚɪɧɨɣ ɤɢɫɥɨɬɵ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɜ 15000 ɪɚɡ 
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Ɋɢɫ. 2 – ɂɡɨɛɪɚɠɟɧɢɟ ɫɬɪɭɤɬɭɪɵ ɧɚɧɨɜɨɥɨɤɧɢɫɬɨɝɨ ɦɚɬɟɪɢɚɥɚ ɢɡ ɉȼɋ ɫ ɞɨɛɚɜɥɟ-
ɧɢɟɦ ɹɧɬɚɪɧɨɣ ɤɢɫɥɨɬɵ ɩɨɫɥɟ ɬɟɪɦɨɨɛɪɚɛɨɬɤɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɜ 15000 ɪɚɡ 
ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɜ ɩɨɥɭɱɟɧɧɵɟ ɢɡɨɛɪɚɠɟɧɢɹ, ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵ-

ɜɨɞ ɨ ɬɨɦ, ɱɬɨ ɩɨɫɥɟ ɩɪɨɜɟɞɟɧɢɹ ɩɪɨɰɟɫɫɚ ɬɟɪɦɨɨɛɪɚɛɨɬɤɢ ɧɚɛɥɸ-
ɞɚɟɬɫɹ ɭɜɟɥɢɱɟɧɢɟ ɞɢɚɦɟɬɪɚ ɧɚɧɨɜɨɥɨɤɨɧ. ɗɬɨ ɦɨɠɟɬ ɫɜɢɞɟɬɟɥɶɫɬ-
ɜɨɜɚɬɶ ɨɛ ɨɛɪɚɡɨɜɚɧɢɢ ɧɨɜɵɯ ɫɜɹɡɟɣ ɦɟɠɞɭ ɧɚɧɨɜɨɥɨɤɧɚɦɢ, ɱɬɨ  ɜ 
ɡɧɚɱɢɬɟɥɶɧɨɣ ɦɟɪɟ ɦɨɠɟɬ ɩɨɜɥɢɹɬɶ ɧɚ ɮɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɟ ɫɜɨɣ-
ɫɬɜɚ ɢɬɨɝɨɜɨɝɨ ɦɚɬɟɪɢɚɥɚ. 
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