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Аɧɧɨɬɚɰиɹ. ɉɪɢɦɟɧɟɧɢɟ ɜɨɞɨɪɨɞɚ ɜ ɤɚɱɟɫɬɜɟ ɢɧɢɰɢɢɪɭɸɳɟɣ ɞɨɛɚɜɤɢ ɤ ɨɫɧɨɜɧɨɦɭ 
ɬɨɩɥɢɜɭ, ɩɪɢɜɨɞɢɬ ɤ ɩɨɜɵɲɟɧɢɸ ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɢ ɷɤɨɥɨɝɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ Ⱦȼɋ. 
Ɉɫɨɛɨɟ ɜɧɢɦɚɧɢɟ ɭɞɟɥɟɧɨ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɦ ɫɜɨɣɫɬɜɚɦ ɜɨɞɨɪɨɞɚ. ȼ ɫɬɚɬɶɟ 
ɩɪɨɜɨɞɢɬɫɹ ɫɪɚɜɧɟɧɢɟ ɫɜɨɣɫɬɜ ɜɨɞɨɪɨɞɚ ɫ ɞɪɭɝɢɦɢ ɜɢɞɚɦɢ ɦɨɬɨɪɧɵɯ ɢ ɝɚɡɨɜɵɯ 
ɬɨɩɥɢɜ. Ⱦɨɩɨɥɧɢɬɟɥɶɧɨ ɚɧɚɥɢɡɢɪɭɸɬɫɹ ɪɚɡɥɢɱɧɵɟ ɫɩɨɫɨɛɵ ɩɨɥɭɱɟɧɢɹ ɢ ɯɪɚɧɟɧɢɹ 
ɜɨɞɨɪɨɞɚ. ɉɪɢɜɟɞɟɧ ɩɪɢɦɟɪ ɞɟɣɫɬɜɭɸɳɟɝɨ ɭɫɬɪɨɣɫɬɜɚ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɜɨɞɨɪɨɞɚ ɧɚ 
ɛɨɪɬɭ ɚɜɬɨɦɨɛɢɥɹ, ɚ ɬɚɤɠɟ ɪɚɫɫɦɨɬɪɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɟɝɨ ɩɪɢɦɟɧɟɧɢɹ. 

 
Кɥɸɱеɜые ɫɥɨɜɚ: ɜɨɞɨɪɨɞ, ɝɟɧɟɪɚɬɨɪ ɫɢɧɬɟɡ-ɝɚɡɚ, ɤɨɧɜɟɪɫɢɹ ɦɟɬɚɧɚ, 

ɢɧɢɰɢɢɪɭɸɳɚɹ ɞɨɛɚɜɤɚ. 
 

ȼɜɟɞɟɧɢɟ 
ɉɨ ɦɧɟɧɢɸ ɫɩɟɰɢɚɥɢɫɬɨɜ ɦɧɨɝɢɯ ɫɬɪɚɧ, ɜ 

ɨɛɨɡɪɢɦɨɦ ɛɭɞɭɳɟɦ ɧɢɤɚɤɨɣ ɡɚɦɟɧɵ 
ɬɪɚɞɢɰɢɨɧɧɵɦ Ⱦȼɋ ɜ ɦɚɫɫɨɜɨɦ 
ɚɜɬɨɦɨɛɢɥɟɫɬɪɨɟɧɢɢ ɧɟ ɩɪɟɞɜɢɞɢɬɫɹ, ɬɟɦ 
ɛɨɥɟɟ, ɱɬɨ ɭ ɧɢɯ ɢɦɟɸɬɫɹ ɛɨɥɶɲɢɟ 
ɩɨɬɟɧɰɢɚɥɶɧɵɟ ɜɨɡɦɨɠɧɨɫɬɢ ɞɥɹ ɩɨɜɵɲɟɧɢɹ 
ɬɨɩɥɢɜɧɨɣ ɷɤɨɧɨɦɢɱɧɨɫɬɢ ɢ ɫɧɢɠɟɧɢɹ 
ɬɨɤɫɢɱɧɨɫɬɢ ɨɬɪɚɛɨɬɚɜɲɢɯ ɝɚɡɨɜ. ɉɨ ɤɪɚɣɧɟɣ 
ɦɟɪɟ, ɧɚ ɛɥɢɠɚɣɲɢɟ ɞɜɚ ɞɟɫɹɬɢɥɟɬɢɹ Ⱦȼɋ 
ɨɫɬɚɟɬɫɹ ɨɫɧɨɜɧɵɦ ɬɢɩɨɦ ɫɢɥɨɜɨɣ ɭɫɬɚɧɨɜɤɢ 
ɞɥɹ ɚɜɬɨɦɨɛɢɥɟɣ, ɱɬɨ ɜɵɧɭɠɞɚɟɬ ɢɫɤɚɬɶ 
ɫɟɝɨɞɧɹ ɧɨɜɵɟ ɪɟɲɟɧɢɹ ɷɧɟɪɝɨɷɤɨɥɨɝɢɱɟɫɤɢɯ 
ɩɪɨɛɥɟɦ ɚɜɬɨɦɨɛɢɥɶɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ.  

ɇɨɪɦɵ ɧɚ ɬɨɤɫɢɱɧɵɟ ɜɵɛɪɨɫɵ 
ɚɜɬɨɦɨɛɢɥɟɣ ɭɠɟɫɬɨɱɚɸɬɫɹ ɤɚɠɞɵɟ ɩɹɬɶ ɥɟɬ 
ɩɪɢɦɟɪɧɨ ɜ ɞɜɚ ɪɚɡɚ. ɇɟɜɵɩɨɥɧɟɧɢɟ 
ɬɪɟɛɨɜɚɧɢɣ ɞɢɪɟɤɬɢɜ ȿɜɪɨɤɨɦɢɫɫɢɢ ɩɨ 
ɜɵɛɪɨɫɚɦ ɋɈ2 ɜɟɞɟɬ ɤ ɫɧɢɠɟɧɢɸ 
ɤɨɧɤɭɪɟɧɬɨɫɩɨɫɨɛɧɨɫɬɢ ɚɜɬɨɦɨɛɢɥɟɣ ɢ ɤ 
ɩɨɬɟɪɟ ɪɵɧɤɚ ɢɯ ɫɛɵɬɚ, ɚ ɧɟɜɵɩɨɥɧɟɧɢɟ ɧɨɪɦ 
ɩɨ ɬɨɤɫɢɱɧɨɫɬɢ – ɤ ɡɚɩɪɟɬɭ ɧɚ ɩɪɨɞɚɠɭ. 
ȼɵɲɟɩɟɪɟɱɢɫɥɟɧɧɵɟ ɮɚɤɬɨɪɵ ɩɪɢɜɟɥɢ ɤ 
ɢɧɬɟɧɫɢɜɧɵɦ ɪɚɛɨɬɚɦ, ɧɚɩɪɚɜɥɟɧɧɵɦ ɤ 
ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɚɥɶɬɟɪɧɚɬɢɜɧɵɯ ɢ 
ɜɨɡɨɛɧɨɜɥɹɟɦɵɯ ɦɨɬɨɪɧɵɯ ɬɨɩɥɢɜ, ɜ ɬɨɦ 
ɱɢɫɥɟ ɜɨɞɨɪɨɞɚ. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɜ 
ɩɪɨɦɵɲɥɟɧɧɨ ɪɚɡɜɢɬɵɯ ɫɬɪɚɧɚɯ ɞɟɣɫɬɜɭɸɬ 
ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɟ ɩɪɨɝɪɚɦɦɵ, ɫɬɢɦɭɥɢɪɭɸɳɢɟ 
ɪɚɛɨɬɵ ɩɨ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɚɥɶɬɟɪɧɚɬɢɜɧɵɯ 
ɦɨɬɨɪɧɵɯ ɬɨɩɥɢɜ ɧɚ ɚɜɬɨɬɪɚɧɫɩɨɪɬɟ Д1Ж.  

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɚɤɬɢɜɧɨ ɜɟɞɭɬɫɹ 
ɪɚɛɨɬɵ ɩɨ ɢɫɫɥɟɞɨɜɚɧɢɸ ɜɨɡɦɨɠɧɨɫɬɟɣ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɚɥɶɬɟɪɧɚɬɢɜɧɵɯ ɦɨɬɨɪɧɵɯ 

ɬɨɩɥɢɜ – ɧɢɡɲɢɯ ɫɩɢɪɬɨɜ (ɦɟɬɚɧɨɥ, 
ɛɢɨɷɬɚɧɨɥ, ɛɭɬɚɧɨɥ), ɩɪɢɪɨɞɧɨɝɨ ɢ ɩɨɩɭɬɧɨɝɨ 
ɧɟɮɬɹɧɨɝɨ ɝɚɡɨɜ, ɪɚɫɬɢɬɟɥɶɧɵɯ ɦɚɫɟɥ, 
ɫɩɟɰɢɚɥɶɧɨ ɜɵɪɚɳɢɜɚɟɦɵɯ 
ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɤɭɥɶɬɭɪ, ɜɨɞɨɪɨɞɚ ɢ 
ɬ.ɞ. ȼ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ ɷɬɢ ɢɫɫɥɟɞɨɜɚɧɢɹ 
ɜɟɞɭɬɫɹ ɫ ɰɟɥɶɸ ɡɚɦɟɧɵ ɨɫɧɨɜɧɨɝɨ ɜɢɞɚ 
ɬɨɩɥɢɜɚ ɧɚ ɜɵɩɭɫɤɚɟɦɵɯ ɚɜɬɨɦɨɛɢɥɹɯ ɛɟɡ 
ɜɧɟɫɟɧɢɹ ɜ ɞɜɢɝɚɬɟɥɶ ɫɭɳɟɫɬɜɟɧɧɵɯ 
ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɢɡɦɟɧɟɧɢɣ, ɚ ɬɚɤɠɟ ɫ ɰɟɥɶɸ 
ɢɡɭɱɟɧɢɹ ɜɨɡɦɨɠɧɨɫɬɟɣ ɢɯ ɤɨɦɛɢɧɢɪɨɜɚɧɢɹ ɢ 
ɩɪɢɦɟɧɟɧɢɹ ɜ ɤɚɱɟɫɬɜɟ ɞɨɛɚɜɨɤ. 
Ɉɞɧɨɜɪɟɦɟɧɧɨ ɨɰɟɧɢɜɚɟɬɫɹ ɢ ɜɥɢɹɧɢɟ ɬɚɤɨɣ 
ɡɚɦɟɧɵ ɧɚ ɫɨɫɬɨɹɧɢɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ – 
ɨɧɨ ɤɚɤ ɦɢɧɢɦɭɦ ɧɟ ɞɨɥɠɧɨ ɭɯɭɞɲɚɬɶɫɹ ɜ 
ɛɨɥɶɲɟɣ ɫɬɟɩɟɧɢ, ɱɟɦ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ 
ɬɪɚɞɢɰɢɨɧɧɨɝɨ ɬɨɩɥɢɜɚ. 

Ɋɨɥɶ ɜɨɞɨɪɨɞɚ ɩɪɢ ɝɨɪɟɧɢɢ ɬɨɩɥɢɜɚ 
ɉɪɚɤɬɢɱɟɫɤɢ ɜɫɟ ɩɟɪɟɱɢɫɥɟɧɧɵɟ ɜɵɲɟ 

ɚɥɶɬɟɪɧɚɬɢɜɧɵɟ ɜɢɞɵ ɬɨɩɥɢɜɚ ɜ ɫɨɫɬɨɹɧɢɢ 
ɡɚɦɟɧɢɬɶ ɤɚɤɭɸ-ɬɨ ɱɚɫɬɶ ɬɪɚɞɢɰɢɨɧɧɨɝɨ 
ɬɨɩɥɢɜɚ ɬɨɥɶɤɨ ɛɥɚɝɨɞɚɪɹ ɧɚɥɢɱɢɸ ɜ ɫɜɨɟɦ 
ɫɨɫɬɚɜɟ ɫɩɨɫɨɛɧɵɯ ɤ ɨɤɢɫɥɟɧɢɸ ɷɥɟɦɟɧɬɨɜ. 
ɂɡ ɜɫɟɯ ɜɢɞɨɜ ɚɥɶɬɟɪɧɚɬɢɜɧɵɯ ɬɨɩɥɢɜ 
ɨɬɞɟɥɶɧɨ ɫɬɨɢɬ ɜɵɞɟɥɢɬɶ ɜɨɞɨɪɨɞ. Ⱦɟɥɨ ɜ 
ɬɨɦ, ɱɬɨ ɟɝɨ ɞɨɛɚɜɤɚ ɧɟ ɬɨɥɶɤɨ ɫɩɨɫɨɛɧɚ 
ɡɚɦɟɧɢɬɶ ɷɧɟɪɝɨɪɟɫɭɪɫ ɭɦɟɧɶɲɚɟɦɨɣ ɞɨɥɢ 
ɛɟɧɡɢɧɚ ɢɥɢ ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ. ȿɝɨ 
ɞɟɣɫɬɜɢɟ ɛɨɥɟɟ ɢɧɬɟɪɟɫɧɨ – ɜɨɞɨɪɨɞ 
ɨɛɥɚɞɚɟɬ ɜɵɫɨɤɨɣ ɫɤɨɪɨɫɬɶɸ ɞɢɮɮɭɡɢɢ, ɢɡ 
ɱɟɝɨ ɜɵɬɟɤɚɟɬ ɟɝɨ ɫɩɨɫɨɛɧɨɫɬɶ ɨɛɪɚɡɨɜɵɜɚɬɶ 
ɨɞɧɨɪɨɞɧɭɸ ɫɦɟɫɶ ɜ ɤɚɦɟɪɟ ɫɝɨɪɚɧɢɹ ɡɚ 
ɨɱɟɧɶ ɤɨɪɨɬɤɢɣ ɩɪɨɦɟɠɭɬɨɤ ɜɪɟɦɟɧɢ Д2Ж. 
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ɉɪɢ ɝɨɪɟɧɢɢ ɜɨɞɨɪɨɞɚ ɬɨɥɳɢɧɚ ɡɨɧɵ 
ɝɚɲɟɧɢɹ (ɩɪɢɫɬɟɧɨɱɧɵɣ ɫɥɨɣ, ɜ ɤɨɬɨɪɨɦ ɧɟ 
ɢɞɭɬ ɨɤɢɫɥɢɬɟɥɶɧɵɟ ɩɪɨɰɟɫɫɵ) ɦɟɧɶɲɟ 
ɩɪɢɦɟɪɧɨ ɜ 5 ɪɚɡ, ɱɟɦ ɭ ɭɝɥɟɜɨɞɨɪɨɞɧɵɯ 
ɬɨɩɥɢɜ. ɗɬɨ ɞɨɤɚɡɵɜɚɟɬ ɜɵɫɨɤɭɸ 
ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɜɨɡɞɟɣɫɬɜɢɹ ɜɨɞɨɪɨɞɚ ɧɚ 
ɤɢɧɟɬɢɤɭ ɫɝɨɪɚɧɢɹ ɫɦɟɫɢ ɜɨ ɜɫɟɦ ɨɛɴёɦɟ Д2Ж. 
ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ ɜɨɡɪɚɫɬɚɟɬ ɩɨɥɧɨɬɚ ɫɝɨɪɚɧɢɹ 
ɬɨɩɥɢɜɚ, ɢ ɭɦɟɧɶɲɚɟɬɫɹ ɷɦɢɫɫɢɹ ɬɨɤɫɢɱɟɫɤɢɯ 
ɜɟɳɟɫɬɜ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɫɭɳɟɫɬɜɟɧɧɨɦɭ 
ɫɧɢɠɟɧɢɸ ɜɪɟɞɧɵɯ ɜɵɛɪɨɫɨɜ ɨɫɬɚɬɨɱɧɵɯ 
ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɢ ɫɚɠɢ, ɚ ɬɚɤɠɟ ɨɤɢɫɟɣ 
ɭɝɥɟɪɨɞɚ ɢ ɚɡɨɬɚ. Ⱦɚɧɧɵɣ ɮɚɤɬ 
ɩɨɞɬɜɟɪɠɞɚɟɬɫɹ ɢɫɩɵɬɚɧɢɹɦɢ, ɩɪɨɜɟɞёɧɧɵɦɢ 
Ɋɨɫɫɢɣɫɤɢɦ ɮɟɞɟɪɚɥɶɧɵɦ ɹɞɟɪɧɵɦ ɰɟɧɬɪɨɦ 
(ɊɎəɐ ȼɇɂɂɗɎ) ɫɨɜɦɟɫɬɧɨ ɫ ɂɧɫɬɢɬɭɬɨɦ 
ɤɚɬɚɥɢɡɚ ɢɦ. Ƚ.Ʉ. Ȼɨɪɟɫɤɨɜɚ ɢ ɈȺɈ 
«ȺɜɬɨȼȺɁ» ɧɚ ɦɨɬɨɪɧɨɦ ɫɬɟɧɞɟ 
Ɍɨɥɶɹɬɬɢɧɫɤɨɝɨ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ 
ɭɧɢɜɟɪɫɢɬɟɬɚ (ɌȽɍ) ɜ 2004 ɝɨɞɭ Д3Ж. 
ɂɫɩɵɬɚɧɢɹ ɩɪɨɜɨɞɢɥɢɫɶ ɧɚ ɞɜɢɝɚɬɟɥɟ ȼȺɁ-
21102 ɫ ɞɨɛɚɜɤɚɦɢ ɱɢɫɬɨɝɨ ɜɨɞɨɪɨɞɚ ɜ 
ɛɟɧɡɢɧɨ-ɜɨɡɞɭɲɧɭɸ ɫɦɟɫɶ. ɂɦɟɧɧɨ ɩɪɢ ɷɬɢɯ 
ɢɫɩɵɬɚɧɢɹɯ ɛɵɥɚ ɩɨɤɚɡɚɧɚ ɜɨɡɦɨɠɧɨɫɬɶ 
ɫɧɢɠɟɧɢɹ ɜɵɛɪɨɫɨɜ NOБ ɢ CO ɛɟɡ 
ɫɩɟɰɢɚɥɶɧɨɣ ɨɛɪɚɛɨɬɤɢ ɜɵɯɥɨɩɧɵɯ ɝɚɡɨɜ 
(ɨɬɫɭɬɫɬɜɢɟ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ 

ɧɟɣɬɪɚɥɢɡɚɬɨɪɚ), ɩɨɜɵɲɟɧɢɟ ɄɉȾ ɞɜɢɝɚɬɟɥɹ 
ɢ ɭɦɟɧɶɲɟɧɢɟ ɪɚɫɯɨɞɚ ɬɨɩɥɢɜɚ Д3Ж. 

ɋɜɨɣɫɬɜɚ ɜɨɞɨɪɨɞɚ 
Ʉɪɨɦɟ ɷɬɨɝɨ ɫɬɨɢɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɫɤɨɪɨɫɬɶ 

ɝɨɪɟɧɢɹ ɜɨɞɨɪɨɞɧɨ-ɜɨɡɞɭɲɧɵɯ ɫɦɟɫɟɣ ɧɚ 
ɩɨɪɹɞɨɤ ɛɨɥɶɲɟ, ɱɟɦ ɫɤɨɪɨɫɬɶ ɝɨɪɟɧɢɹ 
ɚɧɚɥɨɝɢɱɧɵɯ ɫɦɟɫɟɣ ɧɚ ɨɫɧɨɜɟ ɛɟɧɡɢɧɚ ɢɥɢ 
ɞɢɡɬɨɩɥɢɜɚ ɫɦ. ɬɚɛɥɢɰɭ 1 Д4Ж. ɉɪɢ 
ɦɢɧɢɦɚɥɶɧɵɯ ɞɨɛɚɜɤɚɯ ɜɨɞɨɪɨɞɚ ɜ ɬɨɩɥɢɜɨ-
ɜɨɡɞɭɲɧɭɸ ɫɦɟɫɶ ɜɪɟɦɹ ɫɝɨɪɚɧɢɹ ɩɨɫɥɟɞɧɟɣ 
ɫɭɳɟɫɬɜɟɧɧɨ ɭɦɟɧɶɲɚɟɬɫɹ. ɗɬɨ ɩɪɨɢɫɯɨɞɢɬ 
ɢɡ-ɡɚ ɬɨɝɨ ɱɬɨ, ɜɨɞɨɪɨɞ ɫɦɟɲɚɜɲɢɫɶ ɫ 
ɩɨɩɚɞɚɸɳɟɣ ɜ ɰɢɥɢɧɞɪ ɫɦɟɫɶɸ ɧɟ ɬɨɥɶɤɨ 
ɫɝɨɪɚɟɬ, ɜɵɞɟɥɹɹ ɬɟɩɥɨɜɭɸ ɷɧɟɪɝɢɸ ɞɥɹ 
ɪɚɛɨɬɵ ɞɜɢɝɚɬɟɥɹ, ɧɨ ɢ ɷɮɮɟɤɬɢɜɧɨ 
ɩɨɞɠɢɝɚɟɬ ɫɦɟɫɶ ɜɨ ɜɫɟɦ ɨɛɴɟɦɟ. ɗɬɨ 
ɫɜɹɡɚɧɧɨ ɫ ɬɟɦ, ɱɬɨ ɦɨɥɟɤɭɥɵ ɜɨɞɨɪɨɞɚ ɦɨɝɭɬ 
ɜɵɫɬɭɩɚɬɶ ɜ ɤɚɱɟɫɬɜɟ ɢɧɢɰɢɢɪɭɸɳɢɯ ɰɟɧɬɪɨɜ 
ɩɪɢ ɫɝɨɪɚɧɢɢ ɭɝɥɟɜɨɞɨɪɨɞɧɨɝɨ ɬɨɩɥɢɜɚ, ɨɛ 
ɷɬɨɦ ɦɨɠɧɨ ɧɚɣɬɢ ɭɩɨɦɢɧɚɧɢɟ ɜ ɪɚɛɨɬɚɯ 
ɬɚɤɢɯ ɚɤɚɞɟɦɢɤɨɜ ɤɚɤ ɇ.ɇ. ɋɟɦɟɧɨɜ ɢ ə.Ȼ. 
Ɂɟɥɶɞɨɜɢɱ Д5Ж. ɉɪɢɦɟɧɢɬɟɥɶɧɨ ɤ ɪɚɛɨɬɟ 
ɞɜɢɝɚɬɟɥɹ ɷɬɨ ɨɡɧɚɱɚɟɬ, ɱɬɨ ɩɪɢ ɞɨɛɚɜɤɟ 
ɜɨɞɨɪɨɞɚ, ɦɨɠɧɨ ɫɧɢɡɢɬɶ ɞɨɡɭ ɨɫɧɨɜɧɨɝɨ 
ɬɨɩɥɢɜɚ ɜ ɡɚɪɹɞɟ ɢ ɫɞɟɥɚɬɶ ɡɚɠɢɝɚɧɢɟ ɛɨɥɟɟ 
ɩɨɡɞɧɢɦ. ɗɬɨ ɩɪɢɜɨɞɢɬ ɤ ɩɨɜɵɲɟɧɢɸ 
ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɚɛɨɬɵ ɞɜɢɝɚɬɟɥɹ.  

 

Ɍɚɛɥɢɰɚ 1 – Ɏɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɛɟɧɡɢɧɚ ɢ ɜɨɞɨɪɨɞɚ 
ɋɜɨɣɫɬɜɚ Ȼɟɧɡɢɧ ȼɨɞɨɪɨɞ 
Ɇɨɥɟɤɭɥɹɪɧɚɹ ɦɚɫɫɚ, ɤɝ/ɦɨɥɶ 117 2,015 
ɉɥɨɬɧɨɫɬɶ, ɤɝ/ɦ3 670 0,086 
ɇɢɡɲɚɹ ɬɟɩɥɨɬɚ ɫɝɨɪɚɧɢɹ, ɤȾɠ/ɤɝ 44000 120085 
ɉɪɟɞɟɥɵ ɜɨɫɩɥɚɦɟɧɟɧɢɹ (ɨɛɴёɦɧɚɹ ɞɨɥɹ), % 1,2…6,0 4,0…75,0 
Ʌɚɦɢɧɚɪɧɚɹ ɫɤɨɪɨɫɬɶ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɩɥɚɦɟɧɢ, ɦ/ɫ 0,37…0,43 1,9…2,7 
ɗɧɟɪɝɢɹ ɜɨɫɩɥɚɦɟɧɟɧɢɹ, ɦȾɠ 0,25 0,02 
Ʉɨɷɮɮɢɰɢɟɧɬ ɞɢɮɮɭɡɢɢ, ɫɦ2/ɫ 0,08 0,63 
Ɍɨɥɳɢɧɚ ɡɨɧɵ ɝɚɲɟɧɢɹ, ɦɦ 2,0 0,6 

 

ɇɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɩɪɢɦɟɧɟɧɢɟ 
ɜɨɞɨɪɨɞɚ ɜ ɚɜɬɨɦɨɛɢɥɟ ɜ ɤɚɱɟɫɬɜɟ ɨɫɧɨɜɧɨɝɨ 
ɦɨɬɨɪɧɨɝɨ ɬɨɩɥɢɜɚ ɢɥɢ ɜ ɜɢɞɟ ɞɨɛɚɜɤɢ ɤ ɧɟɦɭ 
ɩɨɪɨɠɞɚɟɬ ɨɝɪɨɦɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɫɩɨɪɨɜ ɢ 
ɦɧɟɧɢɣ. Ȼɟɡɭɫɥɨɜɧɨ ɫɜɹɡɚɧɨ ɷɬɨ, ɫ ɟɝɨ 
ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɦɢ ɫɜɨɣɫɬɜɚɦɢ, ɢ ɨɝɪɨɦɧɵɦ 
ɤɨɥɢɱɟɫɬɜɨɦ ɦɟɬɨɞɨɜ ɟɝɨ ɩɨɥɭɱɟɧɢɹ. ɂɦɟɧɧɨ 
ɩɨɷɬɨɦɭ ɞɥɹ ɞɚɥɶɧɟɣɲɟɝɨ ɪɚɫɫɦɨɬɪɟɧɢɹ 
ɜɨɞɨɪɨɞɚ ɤɚɤ ɦɨɬɨɪɧɨɝɨ ɬɨɩɥɢɜɚ, ɧɟɨɛɯɨɞɢɦɨ 
ɬɳɚɬɟɥɶɧɨ ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ ɟɝɨ ɮɢɡɢɤɨ-
ɯɢɦɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ. ȼɜɢɞɭ ɬɨɝɨ ɱɬɨ ɰɟɥɶɸ 
ɩɪɢɦɟɧɟɧɢɹ ɜɨɞɨɪɨɞɚ ɧɚ ɚɜɬɨɦɨɛɢɥɶɧɨɦ 
ɬɪɚɧɫɩɨɪɬɟ ɹɜɥɹɟɬɫɹ ɩɨɜɵɲɟɧɢɟ 
ɷɤɨɥɨɝɢɱɟɫɤɢɯ ɢ ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ 
ɚɜɬɨɦɨɛɢɥɟɣ, ɬɨ ɧɟɦɚɥɨ ɜɚɠɟɧ ɛɭɞɟɬ ɜɨɩɪɨɫ 
ɜɵɛɨɪɚ ɛɨɥɟɟ ɷɤɨɧɨɦɢɱɟɫɤɢ ɜɵɝɨɞɧɨɝɨ ɢ 
ɷɤɨɥɨɝɢɱɟɫɤɢ ɛɟɡɨɩɚɫɧɨɝɨ ɦɟɬɨɞɚ ɟɝɨ 
ɩɪɨɢɡɜɨɞɫɬɜɚ. 

ȼɨɞɨɪɨɞ — ɫɚɦɵɣ ɥёɝɤɢɣ ɝɚɡ, ɨɧ ɥɟɝɱɟ 
ɜɨɡɞɭɯɚ ɜ 14,5 ɪɚɡ. Ɉɱɟɜɢɞɧɨ, ɱɬɨ ɱɟɦ 
ɦɟɧɶɲɟ ɦɚɫɫɚ ɦɨɥɟɤɭɥ, ɬɟɦ ɜɵɲɟ ɢɯ 
ɫɤɨɪɨɫɬɶ ɩɪɢ ɨɞɧɨɣ ɢ ɬɨɣ ɠɟ ɬɟɦɩɟɪɚɬɭɪɟ. 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɫɚɦɵɟ ɥёɝɤɢɟ ɦɨɥɟɤɭɥɵ 
ɜɨɞɨɪɨɞɚ ɞɜɢɠɭɬɫɹ ɛɵɫɬɪɟɟ ɦɨɥɟɤɭɥ ɥɸɛɨɝɨ 
ɞɪɭɝɨɝɨ ɝɚɡɚ ɢ ɬɟɦ ɫɚɦɵɦ ɛɵɫɬɪɟɟ ɦɨɝɭɬ 
ɩɟɪɟɞɚɜɚɬɶ ɬɟɩɥɨɬɭ ɨɬ ɨɞɧɨɝɨ ɬɟɥɚ ɤ ɞɪɭɝɨɦɭ. 
Ɉɬɫɸɞɚ ɫɥɟɞɭɟɬ, ɱɬɨ ɜɨɞɨɪɨɞ ɨɛɥɚɞɚɟɬ 
ɫɚɦɨɣ ɜɵɫɨɤɨɣ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɶɸ ɫɪɟɞɢ 
ɝɚɡɨɨɛɪɚɡɧɵɯ ɜɟɳɟɫɬɜ. ȿɝɨ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɶ 
ɩɪɢɦɟɪɧɨ ɜ ɫɟɦɶ ɪɚɡ ɜɵɲɟ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ 
ɜɨɡɞɭɯɚ. 

ȼɨɞɨɪɨɞ ɩɪɢ ɧɨɪɦɚɥɶɧɵɯ ɭɫɥɨɜɢɹɯ — ɷɬɨ 
ɝɚɡ ɛɟɡ ɰɜɟɬɚ, ɡɚɩɚɯɚ ɢ ɜɤɭɫɚ. ɀɢɞɤɢɣ 
ɜɨɞɨɪɨɞ ɫɭɳɟɫɬɜɭɟɬ ɜ ɨɱɟɧɶ ɭɡɤɨɦ ɢɧɬɟɪɜɚɥɟ 
ɬɟɦɩɟɪɚɬɭɪ ɗɬɨ ɛɟɫɰɜɟɬɧɚɹ ɠɢɞɤɨɫɬɶ, ɨɱɟɧɶ 
ɥёɝɤɚɹ (ɩɥɨɬɧɨɫɬɶ ɩɪɢ −253 °C 0,0708 ɝ/ɫɦ³) ɢ 
ɬɟɤɭɱɚɹ (ɜɹɡɤɨɫɬɶ ɩɪɢ −253 °C 13,8 ɫɉ).  
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ɗɬɢɦ ɨɛɴɹɫɧɹɸɬɫɹ ɬɪɭɞɧɨɫɬɢ ɩɪɢ 
ɨɠɢɠɟɧɢɢ ɜɨɞɨɪɨɞɚ. ɋɪɚɜɧɢɬɟɥɶɧɚɹ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɜɨɞɨɪɨɞɚ ɫ ɨɫɧɨɜɧɵɦɢ 

ɩɪɟɞɫɬɚɜɢɬɟɥɹɦɢ ɦɨɬɨɪɧɵɯ ɝɚɡɨɜɵɯ ɬɨɩɥɢɜ, 
ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 2 Д4Ж. 

 

Ɍɚɛɥɢɰɚ 2 – ɋɪɚɜɧɟɧɢɟ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɜɨɞɨɪɨɞɚ ɫ ɝɚɡɨɜɵɦɢ ɬɨɩɥɢɜɚɦɢ 

ȼɟɳɟɫɬɜɨ 
ȼɨɞɨɪɨɞ 

 ɇ2 
Ɇɟɬɚɧ  
ɋɇ4 

ɉɪɨɩɚɧ ɋ3ɇ8 Ȼɭɬɚɧ   
ɋ4ɇ10 

ɉɥɨɬɧɨɫɬɶ ɝɚɡɨɜɨɣ ɮɚɡɵ ɩɪɢ 
ɧɨɪɦɚɥɶɧɵɯ ɭɫɥɨɜɢɹɯ, ɤɝ/ɦ3 0,0899 0,7168 2,019 2,703 

Ɍɟɦɩɟɪɚɬɭɪɚ ɤɢɩɟɧɢɹ, ɨɋ - 252,8 - 161,6 - 42,1 - 0,5 
Ɍɟɦɩɟɪɚɬɭɪɚ ɩɥɚɜɥɟɧɢɹ, ɨɋ - 259,2 - 182,5 - 187,6 - 138,4 

ɍɞɟɥɶɧɚɹ ɬɟɩɥɨɬɚ ɫɝɨɪɚɧɢɹ, ɤȾɠЕɤɝ 120085 35880 48000 45800 
ɉɪɟɞɟɥɵ ɜɨɫɩɥɚɦɟɧɟɧɢɹ (ɨɛɴёɦɧɚɹ 

ɞɨɥɹ), % 4,0…75,0 4,4…17 2,1…9,5 1,9…8,4 
 

ɋɩɨɫɨɛɵ ɯɪɚɧɟɧɢɹ ɜɨɞɨɪɨɞɚ. ȼɨɞɨɪɨɞ 
ɯɨɪɨɲɨ ɪɚɫɬɜɨɪɢɦ ɜɨ ɦɧɨɝɢɯ ɦɟɬɚɥɥɚɯ 
(NТ, PЭ, PН ɢ ɞɪ.), ɨɫɨɛɟɧɧɨ ɜ ɩɚɥɥɚɞɢɢ (850 
ɨɛɴёɦɨɜ H2 ɧɚ 1 ɨɛɴёɦ PН). ɉɪɚɤɬɢɱɟɫɤɢ ɧɟ 
ɪɚɫɬɜɨɪɢɦ ɜ ɫɟɪɟɛɪɟ. ɋ ɪɚɫɬɜɨɪɢɦɨɫɬɶɸ 
ɜɨɞɨɪɨɞɚ ɜ ɦɟɬɚɥɥɚɯ ɫɜɹɡɚɧɚ ɟɝɨ 
ɫɩɨɫɨɛɧɨɫɬɶ ɞɢɮɮɭɧɞɢɪɨɜɚɬɶ ɱɟɪɟɡ ɧɢɯ. 
ɂɦɟɧɧɨ ɩɨɷɬɨɦɭ ɧɟɦɚɥɨɜɚɠɧɵɦ ɨɫɬɚɟɬɫɹ 

ɜɨɩɪɨɫ ɯɪɚɧɟɧɢɹ ɜɨɞɨɪɨɞɚ ɧɚ ɛɨɪɬɭ 
ɚɜɬɨɦɨɛɢɥɹ. ɇɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɜ Ɋɨɫɫɢɢ 
ɛɨɥɶɲɚɹ ɱɚɫɬɶ ɜɨɞɨɪɨɞɚ ɩɪɨɢɡɜɟɞɟɧɧɨɝɨ 
ɩɪɨɦɵɲɥɟɧɧɨ, ɬɪɚɧɫɩɨɪɬɢɪɭɟɬɫɹ ɢ ɯɪɚɧɢɬɫɹ 
ɜ ɛɚɥɥɨɧɚɯ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ȽɈɋɌ 949-73, 
ɤɨɬɨɪɵɟ ɢɦɟɸɬ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɭɤɚɡɚɧɧɵɟ ɜ 
ɬɚɛɥɢɰɟ 3 Д6Ж. 

 

Ɍɚɛɥɢɰɚ 3 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɛɚɥɥɨɧɨɜ ɞɥɹ ɜɨɞɨɪɨɞɚ 

Ɉɛɴёɦ, ɥ 
Ɋɚɛɨɱɟɟ 

ɞɚɜɥɟɧɢɟ, Ɇɉɚ 
(ɤɝɫ/ɫɦ2) 

Ⱦɢɚɦɟɬɪ, ɦɦ Ⱦɥɢɧɚ, ɦɦ Ɇɚɫɫɚ,ɤɝ 

Ɇɚɤɫɢɦɚɥɶɧɨɟ 
ɤɨɥɢɱɟɫɬɜɨ 
ɯɪɚɧɢɦɨɝɨ 

ɜɨɞɨɪɨɞɚ, ɤɝ 

50 14,7 (150) 219 1685 71,3 0,67 

50 19,6 (200) 219 1755 93 0,90 

40 14,7 (150) 219 1370 58,5 0,54 

40 19,6 (200) 219 1430 76,5 0,72 

20 14,7 (150) 219 740 32,3 0,27 
 

ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɜ ɞɚɧɧɵɟ ɩɪɢɜɟɞɟɧɧɵɟ ɜ 
ɬɚɛɥɢɰɟ 3, ɦɨɠɧɨ ɩɪɢɣɬɢ ɤ ɜɵɜɨɞɭ, ɱɬɨ 
ɩɪɢɦɟɧɟɧɢɟ ɛɚɥɥɨɧɨɜ ɞɚɧɧɨɝɨ ɬɢɩɚ ɜ 
ɤɚɱɟɫɬɜɟ ɯɪɚɧɢɥɢɳɚ ɦɨɬɨɪɧɨɝɨ ɬɨɩɥɢɜɚ ɧɚ 
ɚɜɬɨɦɨɛɢɥɟ ɧɟɪɚɰɢɨɧɚɥɶɧɨ, ɜɜɢɞɭ 
ɦɚɫɫɨɝɚɛɚɪɢɬɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɛɚɥɥɨɧɨɜ. 

Ɂɚ ɪɭɛɟɠɨɦ ɧɚɢɛɨɥɟɟ ɱɚɫɬɨ ɞɥɹ ɯɪɚɧɟɧɢɹ 
ɜɨɞɨɪɨɞɚ ɜ ɚɜɬɨɦɨɛɢɥɟ ɢɫɩɨɥɶɡɭɸɬ ɝɢɞɪɢɞɵ 
ɦɟɬɚɥɥɨɜ. ɇɟɤɨɬɨɪɵɟ ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɫɩɥɚɜɵ 
ɢɦɟɸɬ ɨɫɨɛɟɧɧɨɫɬɶ ɩɪɢ ɨɩɪɟɞɟɥɟɧɧɵɯ 
ɞɚɜɥɟɧɢɹɯ ɧɚɫɵɳɚɬɶɫɹ ɜɨɞɨɪɨɞɨɦ ɢ 
ɨɛɪɚɡɨɜɵɜɚɬɶ ɫ ɧɢɦ ɯɢɦɢɱɟɫɤɢɟ ɫɨɟɞɢɧɟɧɢɹ 
— ɝɢɞɪɢɞɵ. ɇɚɩɪɢɦɟɪ, ɜ ɝɢɞɪɢɞɟ MРH2 
ɫɨɞɟɪɠɢɬɫɹ 7% ɜɨɞɨɪɨɞɚ, ɚ ɜ ɝɢɞɪɢɞɟ NТMРH2 
– 3,2%. ȼ ɩɪɨɰɟɫɫɟ ɫɜɹɡɵɜɚɧɢɹ ɜɨɞɨɪɨɞɚ ɫ 
ɦɟɬɚɥɥɨɦ ɜɵɞɟɥɹɟɬɫɹ ɬɟɩɥɨɬɚ, ɤɨɬɨɪɭɸ 
ɧɟɨɛɯɨɞɢɦɨ ɨɬɜɨɞɢɬɶ. Ⱦɥɹ ɨɛɪɚɬɧɨɝɨ 

ɩɪɨɰɟɫɫɚ ɜɵɞɟɥɟɧɢɹ ɜɨɞɨɪɨɞɚ ɝɢɞɪɢɞ 
ɧɟɨɛɯɨɞɢɦɨ ɧɚɝɪɟɬɶ ɩɨɞɨɛɧɨ ɜɨɞɟ ɞɥɹ 
ɨɛɪɚɡɨɜɚɧɢɹ ɩɚɪɚ. Ƚɢɞɪɢɞ MРNТ ɧɚɱɢɧɚɟɬ 
ɜɵɞɟɥɹɬɶ ɞɨɫɬɚɬɨɱɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɜɨɞɨɪɨɞɚ 
ɩɪɢ ɟɝɨ ɧɚɝɪɟɜɚɧɢɢ ɩɪɢɦɟɪɧɨ ɞɨ 350 ºɋ. 
Ɇɚɫɫɨ-ɝɚɛɚɪɢɬɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɝɢɞɪɢɞɧɵɯ 
ɛɚɤɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4 Д7Ж. 
ɇɟɫɦɨɬɪɹ ɧɚ ɹɜɧɵɟ ɩɪɟɢɦɭɳɟɫɬɜɚ ɝɢɞɪɢɞɧɵɯ 
ɛɚɤɨɜ ɧɚɞ ɛɚɥɥɨɧɚɦɢ ɛɨɥɶɲɢɦ ɧɟɞɨɫɬɚɬɤɨɦ 
ɩɨ-ɩɪɟɠɧɟɦɭ ɨɫɬɚёɬɫɹ ɡɧɚɱɢɬɟɥɶɧɵɣ ɜɟɫ, ɢ 
ɡɧɚɱɢɬɟɥɶɧɚɹ ɫɬɨɢɦɨɫɬɶ ɦɚɬɟɪɢɚɥɨɜ ɞɥɹ 
ɢɡɝɨɬɨɜɥɟɧɢɹ ɬɚɤɨɝɨ ɛɚɤɚ. Ʉɪɨɦɟ ɬɨɝɨ, 
ɦɟɞɥɟɧɧɨɟ ɜɵɞɟɥɟɧɢɟ ɜɨɞɨɪɨɞɚ ɢɡ ɝɢɞɪɢɞɚ, 
ɩɪɟɞɫɬɚɜɥɹɟɬ ɩɪɨɛɥɟɦɭ ɩɨɥɭɱɟɧɢɹ 
ɧɟɨɛɯɨɞɢɦɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɜɨɞɨɪɨɞɚ ɧɚ 
ɪɚɡɥɢɱɧɵɯ ɪɟɠɢɦɚɯ ɪɚɛɨɬɵ ɞɜɢɝɚɬɟɥɹ. 
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Ɍɚɛɥɢɰɚ 4 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɝɢɞɪɢɞɧɵɯ ɛɚɤɨɜ ɞɥɹ ɜɨɞɨɪɨɞɚ 

Ɍɢɩ ɝɢɞɪɢɞɚ Ɉɛɴёɦ ɛɚɤɚ, ɥ Ɇɚɫɫɚ ɛɚɤɚ, ɤɝ Ʉɨɥɢɱɟɫɬɜɨ ɜɨɞɨɪɨɞɚ, ɤɝ 
FОTТɇ2 50 200 4 
NТMРɇ2 50 100 4 
MРH2 25 50 4 

 

Ɉɞɧɨɣ ɛɨɥɶɲɨɣ ɨɛɳɟɣ ɩɪɨɛɥɟɦɨɣ, ɞɥɹ 
ɜɫɟɯ ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɵɯ ɦɟɬɨɞɨɜ ɯɪɚɧɟɧɢɹ 
ɜɨɞɨɪɨɞɚ ɧɚ ɛɨɪɬɭ ɚɜɬɨɦɨɛɢɥɹ, ɹɜɥɹɟɬɫɹ 
ɨɬɫɭɬɫɬɜɢɟ ɜɨɞɨɪɨɞɧɵɯ ɡɚɩɪɚɜɨɱɧɵɯ ɫɬɚɧɰɢɣ. 
Ⱥ ɜɟɞɶ ɫɨɡɞɚɧɢɟ ɜɨɞɨɪɨɞɧɨɣ ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ 
ɬɪɟɛɭɟɬ ɨɝɪɨɦɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɡɚɬɪɚɬ, ɢ 
ɹɜɥɹɟɬɫɹ ɫɥɨɠɧɟɣɲɟɣ ɡɚɞɚɱɟɣ ɧɟ ɬɨɥɶɤɨ 
ɷɤɨɧɨɦɢɱɟɫɤɢ ɧɨ ɢ ɬɟɯɧɢɱɟɫɤɢ. Ⱥ ɜ ɦɚɫɲɬɚɛɚɯ 
Ɋɨɫɫɢɢ, ɝɞɟ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɜɫɟɣ 
ɬɟɪɪɢɬɨɪɢɢ ɝɨɫɭɞɚɪɫɬɜɚ ɬɪɟɛɭɟɬɫɹ ɨɝɪɨɦɧɨɟ 
ɤɨɥɢɱɟɫɬɜɨ ɜɨɞɨɪɨɞɧɵɯ ȺɁɋ, ɞɚɧɧɚɹ ɡɚɞɚɱɚ 
ɧɟɨɫɭɳɟɫɬɜɢɦɚ ɧɟ ɬɨɥɶɤɨ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ, 
ɧɨ ɢ ɜ ɛɥɢɠɚɣɲɟɦ ɛɭɞɭɳɟɦ. 

ȼ ɛɥɢɠɚɣɲɟɣ ɩɟɪɫɩɟɤɬɢɜɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ 
ɜɨɞɨɪɨɞɚ ɤɚɤ ɬɨɩɥɢɜɚ, ɩɨɜɫɟɦɟɫɬɧɨ ɧɚ ɜɫɟɣ 
ɬɟɪɪɢɬɨɪɢɢ Ɋɨɫɫɢɢ ɧɟ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ 
ɜɨɡɦɨɠɧɵɦ ɢɡ ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɫɨɨɛɪɚɠɟɧɢɣ. 
ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɧɚɢɛɨɥɟɟ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɜ 
ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɢ ɧɚ ɛɥɢɠɚɣɲɭɸ 
ɩɟɪɫɩɟɤɬɢɜɭ ɫɥɟɞɭɟɬ ɪɚɡɪɚɛɚɬɵɜɚɬɶ 
ɬɟɯɧɢɱɟɫɤɢɟ ɪɟɲɟɧɢɹ ɫ ɰɟɥɶɸ ɩɨɥɭɱɟɧɢɹ 
ɜɨɞɨɪɨɞɚ ɧɚ ɛɨɪɬɭ ɚɜɬɨɦɨɛɢɥɹ.  

Ɇɟɬɨɞɵ ɩɨɥɭчɟɧɢя ɜɨɞɨɪɨɞɚ 
ȼɨɞɨɪɨɞ ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ ɜɫɬɪɟɱɚɟɬɫɹ ɜ 

ɩɪɢɪɨɞɟ ɜ ɱɢɫɬɨɣ ɮɨɪɦɟ ɢ ɞɨɥɠɟɧ 
ɢɡɜɥɟɤɚɬɶɫɹ ɢɡ ɞɪɭɝɢɯ ɫɨɟɞɢɧɟɧɢɣ ɫ ɩɨɦɨɳɶɸ 
ɪɚɡɥɢɱɧɵɯ ɦɟɬɨɞɨɜ. 

Ɋɚɡɧɨɨɛɪɚɡɢɟ ɫɩɨɫɨɛɨɜ ɩɨɥɭɱɟɧɢɹ 
ɜɨɞɨɪɨɞɚ, ɢ ɨɝɪɨɦɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɜɟɳɟɫɬɜ 
ɫɨɞɟɪɠɚɳɢɯ ɜɨɞɨɪɨɞ – ɞɜɚ ɝɥɚɜɧɵɯ 
ɩɪɟɢɦɭɳɟɫɬɜɚ ɜɨɞɨɪɨɞɧɨɣ ɷɧɟɪɝɟɬɢɤɢ, 
ɤɨɬɨɪɵɟ ɩɨɜɵɲɚɸɬ ɷɧɟɪɝɟɬɢɱɟɫɤɭɸ 
ɛɟɡɨɩɚɫɧɨɫɬɶ ɢ ɫɧɢɠɚɸɬ ɡɚɜɢɫɢɦɨɫɬɶ ɨɬ 
ɨɬɞɟɥɶɧɵɯ ɜɢɞɨɜ ɫɵɪɶɹ. 

ɇɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɦɢ ɫɩɨɫɨɛɚɦɢ 
ɩɨɥɭɱɟɧɢɹ ɜɨɞɨɪɨɞɚ ɫɱɢɬɚɸɬɫɹ Д8Ж: 

- ɩɚɪɨɜɚɹ ɤɨɧɜɟɪɫɢɹ; 
- ɚɜɬɨɬɟɪɦɢɱɟɫɤɢɣ ɪɟɮɨɪɦɢɧɝ 

(ɤɢɫɥɨɪɨɞɧɚɹ ɢɥɢ ɜɨɡɞɭɲɧɚɹ ɤɨɧɜɟɪɫɢɹ) 
- ɤɪɟɤɢɧɝ ɦɟɬɚɧɚ (ɤɚɬɚɥɢɬɢɱɟɫɤɨɟ 

ɪɚɡɥɨɠɟɧɢɟ); 
- ɷɥɟɤɬɪɨɥɢɡ ɜɨɞɵ; 
ɉɚɪɨɜɚɹ ɤɨɧɜɟɪɫɢɹ ɦɟɬɚɧɚ ɢ ɟɝɨ 

ɝɨɦɨɥɨɝɨɜ ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɧɵɦ 
ɩɪɨɦɵɲɥɟɧɧɵɦ ɦɟɬɨɞɨɦ ɩɨɥɭɱɟɧɢɹ 
ɜɨɞɨɪɨɞɚ. ɉɪɨɰɟɫɫ ɡɚɤɥɸɱɚɟɬɫɹ ɜ 
ɫɥɟɞɭɸɳɟɦ: ɩɚɪ ɪɟɚɝɢɪɭɟɬ М ɩɪɢɪɨɞɧɵɦ 
ɝɚɡɨɦ ɩɪɢ ɜɵɫɨɤɢɯ ɬɟɦɩɟɪɚɬɭɪɚɯ ɢ ɭɦɟɪɟɧɧɵɯ 
ɞɚɜɥɟɧɢɹɯ ɜ ɩɪɢɫɭɬɫɬɜɢɢ ɤɚɬɚɥɢɡɚɬɨɪɚ 
(ɨɛɵɱɧɨ ɫɨɞɟɪɠɚɳɟɝɨ ɧɢɤɟɥɶ). ɉɪɢ ɩɨɦɨɳɢ 
ɩɚɪɨɜɨɣ ɤɨɧɜɟɪɫɢɢ ɜɨɞɨɪɨɞ ɦɨɠɧɨ ɩɨɥɭɱɚɬɶ 

ɪɚɡɧɨɣ ɱɢɫɬɨɬɵ: 95-98% ɢɥɢ ɨɫɨɛɨ ɱɢɫɬɵɣ. ȼ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɞɚɥɶɧɟɣɲɟɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɜɨɞɨɪɨɞ ɩɨɥɭɱɚɸɬ ɩɨɞ ɪɚɡɥɢɱɧɵɦ 
ɞɚɜɥɟɧɢɟɦ: ɨɬ 1,0 ɞɨ 4,2 Ɇɉɚ. ɋɵɪɶɟ 
(ɩɪɢɪɨɞɧɵɣ ɝɚɡ ɢɥɢ ɥɟɝɤɢɟ ɧɟɮɬɹɧɵɟ 
ɮɪɚɤɰɢɢ) ɩɨɞɨɝɪɟɜɚɟɬɫɹ ɞɨ 350-400° ɜ 
ɤɨɧɜɟɤɬɢɜɧɨɣ ɩɟɱɢ ɢɥɢ ɬɟɩɥɨɨɛɦɟɧɧɢɤɟ ɢ 
ɩɨɫɬɭɩɚɟɬ ɜ ɚɩɩɚɪɚɬ ɞɟɫɭɥɶɮɢɪɨɜɚɧɢɹ. 
ɉɨɫɥɟ ɫɬɭɩɟɧɟɣ ɜɵɫɨɤɨɬɟɦɩɟɪɚɬɭɪɧɨɣ ɢ 
ɧɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɨɣ ɤɨɧɜɟɪɫɢɢ ɝɚɡ ɩɨɫɬɭɩɚɟɬ 
ɧɚ ɚɞɫɨɪɛɰɢɸ ɋɈ ɢ ɋɈ2, ɚ ɡɚɬɟɦ ɧɚ 
ɦɟɬɚɧɢɪɨɜɚɧɢɟ ɨɫɬɚɬɨɱɧɵɯ ɨɤɫɢɞɨɜ. ȼ 
ɪɟɡɭɥɶɬɚɬɟ ɩɨɥɭɱɚɟɬɫɹ ɜɨɞɨɪɨɞ 95-98,5% 
ɱɢɫɬɨɬɵ ɫ ɫɨɞɟɪɠɚɧɢɟɦ ɜ ɧɟɦ 1-5% ɦɟɬɚɧɚ ɢ 
ɫɥɟɞɨɜ ɋɈ ɢ ɋɈ2 Д8,9Ж. 

ɋɇ4 +ɇ2Ɉ  ɋɈ + 3ɇ2 + 226 ɤȾɠ/ɦɨɥɶ; 

ȼ ɬɨɦ ɫɥɭɱɚɟ, ɟɫɥɢ ɬɪɟɛɭɟɬɫɹ ɩɨɥɭɱɚɬɶ 
ɨɫɨɛɨ ɱɢɫɬɵɣ ɜɨɞɨɪɨɞ, ɭɫɬɚɧɨɜɤɚ 
ɞɨɩɨɥɧɹɟɬɫɹ ɫɟɤɰɢɟɣ ɚɞɫɨɪɛɰɢɨɧɧɨɝɨ 
ɪɚɡɞɟɥɟɧɢɹ ɤɨɧɜɟɪɬɢɪɨɜɚɧɧɨɝɨ ɝɚɡɚ. ȼ 
ɨɬɥɢɱɢɟ ɨɬ ɩɪɟɞɵɞɭɳɟɣ ɫɯɟɦɵ ɤɨɧɜɟɪɫɢɹ ɋɈ 
ɡɞɟɫɶ ɨɞɧɨɫɬɭɩɟɧɱɚɬɚɹ. Ƚɚɡɨɜɚɹ ɫɦɟɫɶ, 
ɫɨɞɟɪɠɚɳɚɹ H2, CO2, CH4, H2O ɢ ɧɟɛɨɥɶɲɨɟ 
ɤɨɥɢɱɟɫɬɜɨ ɋɈ, ɨɯɥɚɠɞɚɟɬɫɹ ɞɥɹ ɭɞɚɥɟɧɢɹ 
ɜɨɞɵ ɢ ɧɚɩɪɚɜɥɹɟɬɫɹ ɜ ɚɞɫɨɪɛɰɢɨɧɧɵɟ 
ɚɩɩɚɪɚɬɵ, ɡɚɩɨɥɧɟɧɧɵɟ ɰɟɨɥɢɬɚɦɢ. ȼɫɟ 
ɩɪɢɦɟɫɢ ɚɞɫɨɪɛɢɪɭɸɬɫɹ ɜ ɨɞɧɭ ɫɬɭɩɟɧɶ ɩɪɢ 
ɬɟɦɩɟɪɚɬɭɪɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. ȼ 
ɪɟɡɭɥɶɬɚɬɟ ɩɨɥɭɱɚɸɬ ɜɨɞɨɪɨɞ ɫɨ ɫɬɟɩɟɧɶɸ 
ɱɢɫɬɨɬɵ 99,99%. Ⱦɚɜɥɟɧɢɟ ɩɨɥɭɱɚɟɦɨɝɨ 
ɜɨɞɨɪɨɞɚ ɫɨɫɬɚɜɥɹɟɬ 1,5-2,0 Ɇɉɚ. 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɞɚɧɧɵɦ ɫɩɨɫɨɛɨɦ 
ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɪɢɦɟɪɧɨ ɩɨɥɨɜɢɧɚ ɜɫɟɝɨ 
ɜɨɞɨɪɨɞɚ. ɇɟɭɞɨɛɫɬɜɨ ɞɚɧɧɨɝɨ ɦɟɬɨɞɚ 
ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨ ɪɟɚɤɬɨɪ ɞɥɹ 
ɩɨɥɭɱɟɧɢɹ ɜɨɞɨɪɨɞɚ ɢɦɟɟɬ ɡɧɚɱɢɬɟɥɶɧɵɟ 
ɪɚɡɦɟɪɵ, ɢ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɧɟ ɩɨɞɯɨɞɢɬ ɞɥɹ 
ɩɪɢɦɟɧɟɧɢɹ ɧɚ ɚɜɬɨɦɨɛɢɥɟ. ɇɨ ɨɤɨɧɱɚɬɟɥɶɧɨ 
ɢɫɤɥɸɱɚɬɶ ɞɚɧɧɵɣ ɦɟɬɨɞ ɢɡ ɪɚɫɫɦɨɬɪɟɧɢɹ ɧɟ 
ɫɥɟɞɭɟɬ, ɜɜɢɞɭ ɬɨɝɨ, ɱɬɨ ɜ ɞɚɥɶɧɟɣɲɟɦ, ɩɪɢ 
ɛɨɥɟɟ ɝɥɭɛɨɤɨɦ ɨɫɜɨɟɧɢɢ ɬɟɯɧɨɥɨɝɢɣ, 
ɜɨɡɦɨɠɧɵ ɪɚɡɪɚɛɨɬɤɢ ɛɨɥɟɟ ɤɨɦɩɚɤɬɧɨɝɨ 
ɪɟɚɤɬɨɪɚ. 

ɉɪɢ ɚɜɬɨɬɟɪɦɢɱɟɫɤɨɦ ɪɢɮɨɪɦɢɧɝɟ ɜ 
ɪɟɚɤɰɢɨɧɧɵɣ ɤɚɬɚɥɢɬɢɱɟɫɤɢɣ ɨɛɴɟɦ ɩɨɞɚɟɬɫɹ 
ɫɦɟɫɶ ɩɚɪɚ, ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ ɢ ɤɢɫɥɨɪɨɞɚ ɜ 
ɩɪɨɩɨɪɰɢɹɯ, ɩɪɢ ɤɨɬɨɪɵɯ ɨɞɧɚ ɱɚɫɬɶ ɦɟɬɚɧɚ 
ɫɝɨɪɚɟɬ ɜ ɤɢɫɥɨɪɨɞɟ, ɚ ɞɪɭɝɚɹ ɪɟɚɝɢɪɭɟɬ ɫ 
ɜɨɞɹɧɵɦ ɩɚɪɨɦ, ɩɪɨɢɡɜɨɞɹ ɜɨɞɨɪɨɞ ɢ ɨɤɫɢɞɵ 
ɭɝɥɟɪɨɞɚ. ɑɚɫɬɢɱɧɨɟ ɫɝɨɪɚɧɢɟ ɩɪɢɪɨɞɧɨɝɨ 
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ɝɚɡɚ ɨɛɟɫɩɟɱɢɜɚɟɬ ɜɵɫɨɤɭɸ ɬɟɦɩɟɪɚɬɭɪɭ, 
ɧɟɨɛɯɨɞɢɦɭɸ ɞɥɹ ɪɟɚɤɰɢɢ ɤɨɧɜɟɪɫɢɢ Д8Ж. 

ȼ ɩɪɨɰɟɫɫɟ ɤɪɟɤɢɧɝɚ ɦɟɬɚɧɚ ɩɪɢɪɨɞɧɵɣ 
ɝɚɡ ɧɚɝɪɟɜɚɸɬ ɞɨ ɬɟɦɩɟɪɚɬɭɪ ɜɵɲɟ 1000 °ɋ, 
ɩɪɢ ɤɨɬɨɪɵɯ ɩɪɨɢɫɯɨɞɢɬ ɩɪɨɰɟɫɫ ɪɚɡɥɨɠɟɧɢɹ 
ɦɨɥɟɤɭɥɵ ɦɟɬɚɧɚ ɧɚ ɜɨɞɨɪɨɞ ɢ ɭɝɥɟɪɨɞ. 
ɉɪɨɰɟɫɫ ɢɦɟɟɬ ɜ 2 ɪɚɡɚ ɦɟɧɶɲɢɣ ɜɵɯɨɞ 
ɜɨɞɨɪɨɞɚ ɜ ɪɚɫɱɟɬɟ ɧɚ ɩɨɬɪɟɛɥɟɧɧɵɣ ɜ 
ɤɚɱɟɫɬɜɟ ɫɵɪɶɹ ɦɟɬɚɧ, ɨɞɧɚɤɨ ɩɪɢ ɜɵɫɨɤɨɣ 
ɫɬɟɩɟɧɢ ɪɚɡɥɨɠɟɧɢɹ ɦɟɬɚɧɚ ɩɨɡɜɨɥɹɟɬ ɫ 
ɦɟɧɶɲɢɦɢ ɡɚɬɪɚɬɚɦɢ ɜɵɞɟɥɢɬɶ ɜɨɞɨɪɨɞ ɤɚɤ 
ɤɨɧɟɱɧɵɣ ɩɪɨɞɭɤɬ. Ⱦɚɧɧɵɣ ɩɪɨɰɟɫɫ ɹɜɥɹɟɬɫɹ 
ɩɟɪɫɩɟɤɬɢɜɧɵɦ ɜɜɢɞɭ ɬɨɝɨ, ɱɬɨ ɜ ɪɟɡɭɥɶɬɚɬɟ 
ɪɟɚɤɰɢɢ ɨɛɪɚɡɭɸɬɫɹ ɞɜɚ ɰɟɧɧɵɯ ɩɪɨɞɭɤɬɚ: 
ɜɨɞɨɪɨɞ ɢ ɭɝɥɟɪɨɞ. ȼ ɨɬɥɢɱɢɟ ɨɬ 
ɨɤɢɫɥɢɬɟɥɶɧɵɯ ɩɪɟɜɪɚɳɟɧɢɣ ɦɟɬɚɧɚ, 
ɨɛɪɚɡɭɸɳɢɣɫɹ ɜɨɞɨɪɨɞ ɧɟ ɬɪɟɛɭɟɬ ɨɱɢɫɬɤɢ ɨɬ 
ɩɪɢɦɟɫɧɵɯ ɝɚɡɨɜ, ɜ ɱɚɫɬɧɨɫɬɢ ɨɬ ɋɈ ɢ ɋ02, ɚ 
ɨɛɪɚɡɭɸɳɢɣɫɹ ɜ ɩɪɨɰɟɫɫɟ ɭɝɥɟɪɨɞ, ɤɚɤ 
ɩɪɚɜɢɥɨ, ɢɦɟɟɬ ɮɨɪɦɭ ɧɚɧɨɬɪɭɛɨɤ ɢɥɢ 
ɧɚɧɨɜɨɥɨɤɨɧ Д8,9Ж. 

ɉɨɥɭɱɟɧɢɟ ɜɨɞɨɪɨɞɚ ɩɪɢ ɩɨɦɨɳɢ 
ɷɥɟɤɬɪɨɥɢɡɚ ɜɨɞɵ ɹɜɥɹɟɬɫɹ ɫɚɦɵɦ ɩɪɨɫɬɵɦ 
ɦɟɬɨɞɨɦ. ȼ ɜɨɞɭ ɩɨɦɟɳɚɸɬ ɞɜɚ ɷɥɟɤɬɪɨɞɚ ɢ 
ɩɨɞɜɨɞɹɬ ɤ ɧɢɦ ɧɚɩɪɹɠɟɧɢɟ. ɇɨ ɜɜɢɞɭ ɬɨɝɨ 
ɱɬɨ ɱɢɫɬɚɹ ɜɨɞɚ ɜɨɞɚ ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ 
ɩɪɨɜɨɞɢɬ ɬɨɤɚ, ɤ ɧɟɣ ɞɨɛɚɜɥɹɸɬ ɷɥɟɤɬɪɨɥɢɬɵ 
(ɨɛɵɱɧɨ ɝɢɞɪɨɤɫɢɞ ɤɚɥɢɹ ɄɈɇ). ɉɪɢ 
ɷɥɟɤɬɪɨɥɢɡɟ ɜɨɞɨɪɨɞ ɜɵɞɟɥɹɟɬɫɹ ɧɚ ɤɚɬɨɞɟ. 
ɇɚ ɚɧɨɞɟ ɜɵɞɟɥɹɟɬɫɹ ɷɤɜɢɜɚɥɟɧɬɧɨɟ 
ɤɨɥɢɱɟɫɬɜɨ ɤɢɫɥɨɪɨɞɚ, ɤɨɬɨɪɵɣ, 
ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɜ ɷɬɨɦ ɦɟɬɨɞɟ ɹɜɥɹɟɬɫɹ 
ɩɨɛɨɱɧɵɦ ɩɪɨɞɭɤɬɨɦ. ɉɨɥɭɱɚɸɳɢɣɫɹ ɩɪɢ 
ɷɥɟɤɬɪɨɥɢɡɟ ɜɨɞɨɪɨɞ ɨɱɟɧɶ ɱɢɫɬ, ɟɫɥɢ ɧɟ 
ɫɱɢɬɚɬɶ ɩɪɢɦɟɫɢ ɧɟɛɨɥɶɲɢɯ ɤɨɥɢɱɟɫɬɜ 
ɤɢɫɥɨɪɨɞɚ, ɤɨɬɨɪɵɣ ɥɟɝɤɨ ɭɞɚɥɢɬɶ 
ɩɪɨɩɭɫɤɚɧɢɟɦ ɝɚɡɚ ɧɚɞ ɩɨɞɯɨɞɹɳɢɦɢ 
ɤɚɬɚɥɢɡɚɬɨɪɚɦɢ, ɧɚɩɪɢɦɟɪ ɧɚɞ ɫɥɟɝɤɚ 
ɧɚɝɪɟɬɵɦ ɩɚɥɥɚɞɢɪɨɜɚɧɧɵɦ ɚɫɛɟɫɬɨɦ. 
Ɉɞɧɚɤɨ, ɜ ɭɫɬɚɧɨɜɤɚɯ, ɪɚɛɨɬɚɸɳɢɯ ɩɨ ɷɬɨɦɭ 
ɩɪɢɧɰɢɩɭ, ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɨɞɧɨɝɨ ɤɭɛɨɦɟɬɪɚ 
ɜɨɞɨɪɨɞɚ ɬɪɟɛɭɟɬɫɹ 4...5 ɤɢɥɨɜɚɬɬ-ɱɚɫɨɜ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɱɬɨ ɜɟɫɶɦɚ ɬɪɭɞɧɨ 
ɨɛɟɫɩɟɱɢɬɶ ɧɚ ɛɨɪɬɭ ɚɜɬɨɦɨɛɢɥɹ ɢ ɤɪɨɦɟ ɬɨɝɨ 
- ɞɨɜɨɥɶɧɨ ɞɨɪɨɝɨ.  

ȼ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɩɪɢɦɟɧɹɸɬɫɹ ɧɟ ɬɨɥɶɤɨ 
ɦɟɬɨɞɵ ɭɤɚɡɚɧɧɵɟ ɜɵɲɟ, ɧɨ ɢ ɤɨɦɛɢɧɚɰɢɢ 
ɷɬɢɯ ɦɟɬɨɞɨɜ. ȼɨɡɦɨɠɧɨ, ɨɞɧɚ ɢɡ ɷɬɢɯ 
ɤɨɦɛɢɧɚɰɢɣ ɛɭɞɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɧɚ 
ɧɚɱɚɥɶɧɨɣ ɫɬɚɞɢɢ ɩɟɪɟɯɨɞɚ ɤ ɜɨɞɨɪɨɞɧɨɣ 
ɷɧɟɪɝɟɬɢɤɟ. Ɉɞɧɚɤɨ, ɜ ɞɨɥɝɨɫɪɨɱɧɨɣ 
ɩɟɪɫɩɟɤɬɢɜɟ ɧɟɨɛɯɨɞɢɦ ɩɟɪɟɯɨɞ ɧɚ 
ɜɨɡɨɛɧɨɜɥɹɟɦɵɟ ɢɫɬɨɱɧɢɤɢ ɷɧɟɪɝɢɢ, ɬɚɤ ɤɚɤ 
ɨɞɧɨɣ ɢɡ ɝɥɚɜɧɵɯ ɰɟɥɟɣ ɜɧɟɞɪɟɧɢɹ 
ɜɨɞɨɪɨɞɧɨɣ ɷɧɟɪɝɟɬɢɤɢ ɹɜɥɹɟɬɫɹ 
ɜɨɡɨɛɧɨɜɥɹɟɦɨɫɬɶ ɪɟɫɭɪɫɨɜ. 

ɉɨɥɭчɟɧɢɟ ɜɨɞɨɪɨɞɚ ɧɚ ɛɨɪɬɭ 
ɚɜɬɨɦɨɛɢɥя. ȼ ɧɚɭɱɧɨɣ ɥɢɬɟɪɚɬɭɪɟ ɢɦɟɸɬɫɹ 
ɫɜɟɞɟɧɢɹ ɨ ɞɟɣɫɬɜɭɸɳɢɯ ɭɫɬɪɨɣɫɬɜɚɯ, 
ɩɨɡɜɨɥɹɸɳɢɯ ɩɨɥɭɱɚɬɶ ɜɨɞɨɪɨɞɨɫɨɞɟɪɠɚɳɢɣ 
ɝɚɡ ɧɚ ɛɨɪɬɭ ɚɜɬɨɦɨɛɢɥɹ.  

ɂɧɫɬɢɬɭɬɨɦ ɤɚɬɚɥɢɡɚ ɢɦ. Ƚ.Ʉ. Ȼɨɪɟɫɤɨɜɚ 
ɋɢɛɢɪɫɤɨɝɨ ɨɬɞɟɥɟɧɢɹ ɊȺɇ ɩɪɟɞɫɬɚɜɥɟɧ 
ɛɨɪɬɨɜɨɣ ɝɟɧɟɪɚɬɨɪ ɫɢɧɬɟɡ-ɝɚɡɚ, ɤɨɬɨɪɵɣ 
ɫɨɫɬɨɢɬ ɢɡ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɪɟɚɤɬɨɪɚ 
ɜɨɡɞɭɲɧɨɣ ɤɨɧɜɟɪɫɢɢ ɭɝɥɟɜɨɞɨɪɨɞɧɨɝɨ 
ɬɨɩɥɢɜɚ ɜ ɫɢɧɬɟɡ-ɝɚɡ, ɫɢɫɬɟɦ ɞɨɡɢɪɨɜɚɧɢɹ 
ɬɨɩɥɢɜɚ ɢ ɜɨɡɞɭɯɚ, ɭɫɬɪɨɣɫɬɜɚ ɞɥɹ ɡɚɩɭɫɤɚ, 
ɫɢɫɬɟɦɵ ɨɯɥɚɠɞɟɧɢɹ. Ʉɚɬɚɥɢɡɚɬɨɪ ɜɵɩɨɥɧɟɧ 
ɧɚ ɨɫɧɨɜɟ ɦɟɬɚɥɥɨɫɟɬɱɚɬɨɝɨ ɧɨɫɢɬɟɥɹ, ɧɚ 
ɤɨɬɨɪɵɣ ɧɚɧɟɫɟɧ ɚɤɬɢɜɧɵɣ ɤɨɦɩɨɧɟɧɬ ɫ 
ɧɚɧɨɱɚɫɬɢɰɚɦɢ ɧɢɤɟɥɹ. Ɋɚɛɨɱɚɹ ɬɟɦɩɟɪɚɬɭɪɚ 
850–900 °ɋ, ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɩɨ ɫɢɧɬɟɡ-
ɝɚɡɭ 5-25 ɦ3/ɱ. ɋɢɧɬɟɡ-ɝɚɡ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ 
ɫɦɟɫɶ ɨɤɢɫɢ ɭɝɥɟɪɨɞɚ ɢ ɜɨɞɨɪɨɞɚ. 
ɋɨɨɬɧɨɲɟɧɢɟ ɋɈ:ɇ2 ɜ ɫɢɧɬɟɡ-ɝɚɡɟ ɡɚɜɢɫɢɬ ɨɬ 
ɩɪɢɦɟɧɹɟɦɨɝɨ ɫɩɨɫɨɛɚ ɩɨɥɭɱɟɧɢɹ ɷɬɨɝɨ 
ɩɪɨɞɭɤɬɚ. ɉɪɢ ɜɨɡɞɭɲɧɨɣ ɤɨɧɜɟɪɫɢɢ ɦɟɬɚɧɚ, 
ɷɬɨ ɨɬɧɨɲɟɧɢɟ ɛɥɢɡɤɨ 1:2, ɚ ɜɵɯɨɞ ɜɨɞɨɪɨɞɚ 
ɫɨɫɬɚɜɥɹɟɬ ɧɟ ɦɟɧɟɟ 32%. Ⱥ ɞɥɹ ɞɜɢɝɚɬɟɥɹ 
ɚɜɬɨɦɨɛɢɥɹ ɞɚɠɟ 6з10 ɩɪɨɰɟɧɬɧɚɹ ɞɨɛɚɜɤɚ 
ɜɨɞɨɪɨɞɚ ɩɨɡɜɨɥɹɟɬ ɨɛɟɫɩɟɱɢɬɶ ɭɫɬɨɣɱɢɜɭɸ 
ɪɚɛɨɬɭ ɧɚ ɨɛɟɞɧɟɧɧɵɯ ɬɨɩɥɢɜɧɵɯ ɫɦɟɫɹɯ. ɗɬɨ 
ɨɛɴɹɫɧɹɟɬɫɹ ɢɧɢɰɢɢɪɭɸɳɢɦ ɜɨɡɞɟɣɫɬɜɢɟɦ 
ɜɨɞɨɪɨɞɚ, ɤɨɬɨɪɵɣ ɨɛɪɚɡɭɟɬ ɰɟɧɬɪɵ 
ɫɝɨɪɚɧɢɹ. Ʉɚɬɚɥɢɬɢɱɟɫɤɢɣ ɪɟɚɤɬɨɪ ɪɚɛɨɬɚɟɬ 
ɩɨ ɫɯɟɦɟ, ɩɪɟɞɫɬɚɜɥɟɧɧɨɣ ɧɚ ɪɢɫɭɧɤɟ 1 Д1Ж.  
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Ɋɢɫ. 1. ɋɯɟɦɚ ɪɚɛɨɬɵ ɝɟɧɟɪɚɬɨɪɚ ɫɢɧɬɟɡ-ɝɚɡɚ 
 
ȼ 2008 ɢ 2009 ɝɨɞɚɯ ɛɵɥɢ ɩɪɨɜɟɞɟɧɵ 

ɢɫɩɵɬɚɧɢɹ ɜ ɪɟɚɥɶɧɵɯ ɭɫɥɨɜɢɹɯ 
ɷɤɫɩɥɭɚɬɚɰɢɢ: ɚɜɬɨɦɨɛɢɥɢ ȽȺɁ-2310 
«ɋɨɛɨɥɶ» ɢ «Ȼɚɪɝɭɡɢɧ», ɨɛɨɪɭɞɨɜɚɧɧɵɟ 
ɛɨɪɬɨɜɵɦɢ ɝɟɧɟɪɚɬɨɪɚɦɢ ɫɢɧɬɟɡ-ɝɚɡɚ, 
ɩɪɢɧɹɥɢ ɭɱɚɫɬɢɟ ɜ ɚɜɬɨɩɪɨɛɟɝɚɯ «ɝɨɥɭɛɨɣ 
ɤɨɪɢɞɨɪ», ɨɪɝɚɧɢɡɨɜɚɧɧɵɯ ɈȺɈ «Ƚɚɡɩɪɨɦ» ɩɨ 
ɦɚɪɲɪɭɬɚɦ ɋɚɧɤɬ-ɉɟɬɟɪɛɭɪɝ - Ɇɨɫɤɜɚ ɢ 
Ɇɨɫɤɜɚ - ɋɨɱɢ. ɂɫɩɵɬɚɧɢɹ ɩɨɤɚɡɚɥɢ ɱɬɨ 
ɞɨɛɚɜɤɢ ɫɢɧɬɟɡ-ɝɚɡɚ ɤ ɨɫɧɨɜɧɨɦɭ ɬɨɩɥɢɜɭ 
ɡɧɚɱɢɬɟɥɶɧɨ ɫɧɢɠɚɸɬ ɷɦɢɫɫɢɸ ɋɈ, ɋɇ, NOб ɢ 
ɋ02 ɢ ɨɛɟɫɩɟɱɢɜɚɸɬ ɫɭɦɦɚɪɧɨɟ ɭɦɟɧɶɲɟɧɢɟ 
ɪɚɫɯɨɞɚ ɬɨɩɥɢɜɚ. ɉɪɢɦɟɱɚɬɟɥɶɧɨ, ɱɬɨ ɜɫɟ 
ɩɪɢɜɟɞɟɧɧɵɟ ɜɵɲɟ ɪɟɡɭɥɶɬɚɬɵ ɩɨɥɭɱɟɧɵ ɧɚ 
«ɧɟɨɩɬɢɦɢɡɢɪɨɜɚɧɧɨɦ» ɤ ɝɚɡɨɜɨɦɭ ɬɨɩɥɢɜɭ 
ɞɜɢɝɚɬɟɥɟ, ɢ ɷɬɨ ɨɬɤɪɵɜɚɟɬ ɛɨɥɶɲɢɟ 
ɩɟɪɫɩɟɤɬɢɜɵ ɞɥɹ ɞɚɧɧɨɣ ɬɟɯɧɨɥɨɝɢɢ. 

Ʉɚɤ ɫɥɟɞɭɟɬ ɢɡ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɯ 
ɷɤɫɩɟɪɢɦɟɧɬɨɜ, ɩɪɢɦɟɧɟɧɢɟ ɫɢɧɬɟɡ- ɝɚɡɚ ɜ 
ɤɚɱɟɫɬɜɟ ɞɨɛɚɜɤɢ ɤ ɢɫɩɨɥɶɡɭɟɦɨɦɭ ɜ Ⱦȼɋ 
ɭɝɥɟɜɨɞɨɪɨɞɧɨɦɭ ɬɨɩɥɢɜɭ ɨɛɟɫɩɟɱɢɜɚɟɬ 
ɡɧɚɱɢɬɟɥɶɧɨɟ ɫɧɢɠɟɧɢɟ ɤɨɧɰɟɧɬɪɚɰɢɢ ɋɈ ɢ 
NOб ɜ ɜɵɯɥɨɩɧɵɯ ɝɚɡɚɯ ɞɜɢɝɚɬɟɥɹ. ɗɬɢɦ 
ɞɨɫɬɢɝɚɟɬɫя ɜɵɩɨɥɧɟɧɢɟ ɧɨɪɦ EURO-IV 
ɛɟɡ ɩɪɢɦɟɧɟɧɢя ɤɚɬɚɥɢɬɢчɟɫɤɢɯ 
ɧɟɣɬɪɚɥɢɡɚɬɨɪɨɜ ɜ ɜɵɩɭɫɤɧɨɦ ɬɪɚɤɬɟ 
ɞɜɢɝɚɬɟɥя, ɚ ɬɚɤɠɟ ɫɭɳɟɫɬɜɟɧɧɚɹ ɷɤɨɧɨɦɢɹ 
ɬɨɩɥɢɜɚ, ɨɫɨɛɟɧɧɨ ɧɚ ɦɚɥɵɯ ɢ ɫɪɟɞɧɢɯ 
ɧɚɝɪɭɡɤɚɯ. 

ȼɵɜɨɞɵ 
1. ȼ ɪɟɡɭɥɶɬɚɬɟ ɚɧɚɥɢɡɚ ɮɢɡɢɤɨ-

ɯɢɦɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɜɨɞɨɪɨɞɚ ɢ ɦɟɬɨɞɨɜ ɟɝɨ 
ɩɨɥɭɱɟɧɢɹ ɜɵɹɜɥɟɧɨ, ɱɬɨ ɜɨɞɨɪɨɞ 
ɪɚɰɢɨɧɚɥɶɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɜ ɬɟɤɭɳɟɣ ɩɟɪɢɨɞ 
ɜ ɤɚɱɟɫɬɜɟ ɢɧɢɰɢɢɪɭɸɳɟɣ ɞɨɛɚɜɤɢ ɤ 
ɨɫɧɨɜɧɨɦɭ ɬɨɩɥɢɜɭ, ɛɟɡ ɯɪɚɧɟɧɢɹ ɟɝɨ ɧɚ 
ɛɨɪɬɭ ɚɜɬɨɦɨɛɢɥɹ. 

2. ȼɨɡɞɭɲɧɚɹ ɤɨɧɜɟɪɫɢɹ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ 
ɹɜɥɹɟɬɫɹ ɧɚɢɛɨɥɟɟ ɩɪɨɫɬɵɦ ɫɩɨɫɨɛɨɦ 
ɩɨɥɭɱɟɧɢɹ ɜɨɞɨɪɨɞɫɨɞɟɪɠɚɳɟɝɨ ɫɢɧɬɟɡ-ɝɚɡɚ 
ɧɚ ɛɨɪɬɭ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɫɪɟɞɫɬɜɚ. Ʉ ɬɨɦɭ ɠɟ 
ɞɨɛɚɜɤɚ 6з10% ɫɢɧɬɟɡɝɚɡɚ ɤ ɨɫɧɨɜɧɨɦɭ 
ɬɨɩɥɢɜɭ ɢɦɟɟɬ ɬɚɤɨɣ ɠɟ ɷɮɮɟɤɬ, ɱɬɨ ɢ 
ɞɨɛɚɜɤɚ ɱɢɫɬɨɝɨ ɜɨɞɨɪɨɞɚ. ɉɪɨɜɨɞɢɦɵɟ 
ɫɟɝɨɞɧɹ ɜ ɜɨɞɨɪɨɞɧɨɣ ɷɧɟɪɝɟɬɢɤɟ ɪɚɫɱɟɬɧɨ-
ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɪɚɛɨɬɵ ɩɨɞɬɜɟɪɠɞɚɸɬ 
ɩɟɪɫɩɟɤɬɢɜɧɨɫɬɶ ɧɚɩɪɚɜɥɟɧɢɹ ɩɨ ɩɨɜɵɲɟɧɢɸ 
ɷɤɨɧɨɦɢɱɧɨɫɬɢ ɢ ɭɥɭɱɲɟɧɢɸ ɷɤɨɥɨɝɢɱɟɫɤɢɯ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ Ⱦȼɋ ɩɭɬɟɦ ɜɜɟɞɟɧɢɹ ɜ ɤɚɦɟɪɭ 
ɫɝɨɪɚɧɢɹ ɜɨɞɨɪɨɞɫɨɞɟɪɠɚɳɟɝɨ ɝɚɡɚ, 
ɜɵɪɚɛɚɬɵɜɚɟɦɨɝɨ ɝɟɧɟɪɚɬɨɪɨɦ ɫɢɧɬɟɡ-ɝɚɡɚ ɧɚ 
ɛɨɪɬɭ ɚɜɬɨɦɨɛɢɥɹ. 
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PROSPECTS OF THE COMBINATION 

OF MOTOR FUEL BВ APPLICATION OF THE 
HВDROGEN CONTAINING SHCHВ ADDITIVE 

 
N.G. PОЯЧОЯ, V.V. PoЧКЦКrМСЮФ 

 
AЛstrКМt. TСО ТНОК ЭСКЭ ЮsО oП СвНroРОЧ Кs ЭСО 

ТЧТЭТКЭТЧР КННТЭТЯО Эo ЭСО ЦКТЧ ПЮОХ, ХОКНs Эo ТЧМrОКsО oП 
ОМoЧoЦТМ КЧН ОМoХoРТМКХ ТЧНТМКЭors oП ICE ХoМКЭОs. 
TСО spОМТКХ КЭЭОЧЭТoЧ Тs pКТН Эo pСвsТМКХ КЧН МСОЦТМКХ 
propОrЭТОs oП СвНroРОЧ. IЧ КrЭТМХО МoЦpКrТsoЧ oП 
propОrЭТОs oП СвНroРОЧ аТЭС oЭСОr ЭвpОs oП ЦoЭor КЧН 
РКs ПЮОХs Тs МКrrТОН oЮЭ. VКrТoЮs аКвs oП rОМОТЯТЧР КЧН 
sЭorКРО oП СвНroРОЧ КrО ТЧ КННТЭТoЧ КЧКХвгОН. TСО 
ОбКЦpХО oП ЭСО opОrКЭТЧР НОЯТМО Пor rОМОТЯТЧР 
СвНroРОЧ oЧЛoКrН ЭСО МКr Тs РТЯОЧ, КЧН КХso rОsЮХЭs oП 
ТЭs КppХТМКЭТoЧ КrО МoЧsТНОrОН. 

 
KОваorНs: СвНroРОЧ, ЭСО РОЧОrКЭor sвЧЭСОsТs 

РКs, ЦОЭСКЧО МoЧЯОrsТoЧ, ЭСО ТЧТЭТКЭТЧР КННТЭТЯО. 
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