
ɋ ɟ ɤ ɰ ɢ ɹ 13 
 

ɋɈȼɊȿɆȿɇɇɕȿ ɌȿɏɇɈɅɈȽɂɂ ɉɈȾȽɈɌɈȼɄɂ ɈɋȼɈȿɇɂə ɂ 
ɉȿɊȿɊȺȻɈɌɄɂ ɆɂɇȿɊȺɅɖɇɈȽɈ ɂ ɍȽɅȿȼɈȾɈɊɈȾɇɈȽɈ 

ɋɕɊɖə 
 

ɉɨɞɫɟɤɰɢɹ 1. 
 

ɉȿɊȿɊȺȻɈɌɄȺ ɇȿɎɌɂ ɂ ȽȺɁȺ 
 

ɋɈȼɊȿɆȿɇɇɕȿ ɉɊɈɐȿɋɋɕ ɇȿɎɌȿ– ɂ ȽȺɁɈɉȿɊȿɊȺȻɈɌɄɂ 

ȼ.ɂ. ȿɪɨɮɟɟɜ,  ɚɤɚɞɟɦɢɤ ɊȺȿ, ɩɪɨɮɟɫɫɨɪ, ɡɚɫɥɭɠɟɧɧɵɣ ɞɟɹɬɟɥɶ ɧɚɭɤɢ ɊɎ   
ɇɚɰɢɨɧɚɥɶɧɵɣ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ Ɍɨɦɫɤɢɣ ɩɨɥɢɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ,  ɝ. Ɍɨɦɫɤ,  Ɋɨɫɫɢɹ 

 
ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɜ ɫɜɹɡɢ ɫ ɫɢɥɶɧɵɦ ɢɫɬɨɳɟɧɢɟɦ ɞɟɣɫɬɜɭɸɳɢɯ ɦɟɫɬɨɪɨɠɞɟɧɢɣ ɥɟɝɤɨɣ ɧɟɮɬɢ ɜ ɦɢɪɟ 

ɜɫɟ ɛɨɥɶɲɢɣ ɜɤɥɚɞ ɜ ɨɛɳɢɣ ɫɵɪɶɟɜɨɣ ɧɟɮɬɹɧɨɣ ɛɚɥɚɧɫ ɜɧɨɫɹɬ ɬɹɠɟɥɵɟ ɧɟɮɬɢ, ɱɬɨ ɬɪɟɛɭɟɬ ɨɝɪɨɦɧɵɯ ɡɚɬɪɚɬ ɧɟ 
ɬɨɥɶɤɨ  ɩɨ ɢɯ ɞɨɛɵɱɟ, ɧɨ ɢ ɫɨɡɞɚɧɢɹ ɧɨɜɵɯ ɜɵɫɨɤɨɷɮɮɟɤɬɢɜɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɩɨ ɝɥɭɛɨɤɨɣ ɩɟɪɟɪɚɛɨɬɤɟ ɪɚɡɥɢɱɧɵɯ 
ɬɹɠɟɥɵɯ ɞɢɫɬɢɥɥɹɬɨɜ ɢ ɧɟɮɬɹɧɵɯ ɨɫɬɚɬɤɨɜ. Ɍɹɠɟɥɵɟ ɧɟɮɬɢ ɦɧɨɝɢɯ ɫɨɜɪɟɦɟɧɧɵɯ ɦɟɫɬɨɪɨɠɞɟɧɢɣ ɦɢɪɚ ɜ ɨɬɥɢɱɢɟ 
ɨɬ ɪɚɧɟɟ ɞɨɛɵɜɚɟɦɵɯ ɧɟɮɬɟɣ ɨɛɥɚɞɚɸɬ ɩɨɜɵɲɟɧɧɨɣ ɩɥɨɬɧɨɫɬɶɸ ɢ ɜɵɫɨɤɢɦ ɫɨɞɟɪɠɚɧɢɟɦ ɪɚɡɥɢɱɧɵɯ 
ɩɨɥɢɚɪɨɦɚɬɢɱɟɫɤɢɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɢ ɝɟɬɟɪɨɚɬɨɦɧɵɯ ɫɨɟɞɢɧɟɧɢɣ, ɨɫɨɛɟɧɧɨ ɫɟɪɧɢɫɬɵɯ ɜɟɳɟɫɬɜ. ɉɟɪɟɪɚɛɨɬɤɚ 
ɬɚɤɢɯ ɬɹɠɟɥɵɯ ɧɟɮɬɹɧɵɯ ɞɢɫɬɢɥɥɹɬɨɜ ɢ ɨɫɬɚɬɤɨɜ ɬɪɟɛɭɟɬ ɲɢɪɨɤɨɝɨ ɢ ɷɮɮɟɤɬɢɜɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɞɥɹ ɢɯ 
ɩɟɪɟɪɚɛɨɬɤɢ ɝɢɞɪɨɝɟɧɢɡɚɰɢɨɧɧɵɯ ɩɪɨɰɟɫɫɨɜμ ɝɢɞɪɨɤɪɟɤɢɧɝɚ, ɝɢɞɪɨɨɱɢɫɬɤɢ ɢ ɪɚɡɥɢɱɧɵɯ ɬɟɪɦɢɱɟɫɤɢɯ 
ɝɢɞɪɨɩɪɨɰɟɫɫɨɜ.   

Ɍɚɤɠɟ ɧɟɨɛɯɨɞɢɦɨ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɪɚɡɜɢɬɢɟ ɫɨɜɪɟɦɟɧɧɨɣ ɦɢɪɨɜɨɣ ɧɟɮɬɟɩɟɪɟɪɚɛɨɬɤɢ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ 
ɩɨɫɬɨɹɧɧɵɦ ɭɠɟɫɬɨɱɟɧɢɟɦ ɷɤɨɥɨɝɢɱɟɫɤɢɯ ɬɪɟɛɨɜɚɧɢɣ ɤ ɤɚɱɟɫɬɜɟɧɧɵɦ ɢ ɤɨɥɢɱɟɫɬɜɟɧɧɵɦ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɦ ɢ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ ɦɨɬɨɪɧɵɯ ɬɨɩɥɢɜ, ɜɵɩɨɥɧɟɧɢɟ ɤɨɬɨɪɵɯ ɬɪɟɛɭɟɬ ɨɝɪɨɦɧɵɯ ɤɚɩɢɬɚɥɶɧɵɯ ɢ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɡɚɬɪɚɬ. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɪɚɡɜɢɬɢɟ ɧɟɮɬɟɩɟɪɟɪɚɛɨɬɤɢ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɩɨɜɵɲɟɧɢɟɦ ɫɩɪɨɫɚ 
ɧɚ ɦɨɬɨɪɧɵɟ ɬɨɩɥɢɜɚ ɢ ɩɪɨɞɭɤɬɵ ɧɟɮɬɟɯɢɦɢɢ ɢ ɨɞɧɨɜɪɟɦɟɧɧɵɦ ɫɧɢɠɟɧɢɟɦ ɩɨɬɪɟɛɥɟɧɢɹ ɩɪɨɞɭɤɰɢɢ 
ɧɟɮɬɟɩɟɪɟɪɚɛɨɬɤɢ ɜ ɷɧɟɪɝɟɬɢɱɟɫɤɨɦ ɢ ɩɪɨɦɵɲɥɟɧɧɨɦ ɫɟɤɬɨɪɚɯ ɷɤɨɧɨɦɢɤɢ. ɗɤɨɥɨɝɢɱɟɫɤɢɟ ɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ 
ɩɨɤɚɡɚɬɟɥɢ ɦɨɬɨɪɧɵɯ ɬɨɩɥɢɜ (ɬɨɜɚɪɧɵɯ ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɛɟɧɡɢɧɨɜ ɢ ɞɢɡɟɥɶɧɵɯ ɬɨɩɥɢɜ) ɜ ɫɬɪɚɧɚɯ ȿɜɪɨɩɟɣɫɤɨɝɨ 
ɋɨɸɡɚ (ɛɥɢɡɤɢɟ ɷɤɨɥɨɝɢɱɟɫɤɢɟ ɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɢɦɟɸɬ ɦɨɬɨɪɧɵɟ ɬɨɩɥɢɜɚ ɢ ɜ ɞɪɭɝɢɯ 
ɜɵɫɨɤɨɪɚɡɜɢɬɵɯ ɫɬɪɚɧɚɯ ɦɢɪɚ) ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ. 

Ɍɚɛɥɢɰɚ 
Ɍɪɟɛɨɜɚɧɢɹ ɤ ɦɨɬɨɪɧɵɦ ɬɨɩɥɢɜɚɦ ɩɨ ɫɬɚɧɞɚɪɬɚɦ ȿɋ 

 
ɉɨɤɚɡɚɬɟɥɶ ȿɜɪɨ-3 ȿɜɪɨ-4 ȿɜɪɨ-5 

Ⱥɜɬɨɦɨɛɢɥɶɧɵɟ ɛɟɧɡɢɧɵ 

Ɉɤɬɚɧɨɜɨɟ ɱɢɫɥɨ ɩɨ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɨɦɭ ɦɟɬɨɞɭ, ɧɟ 
ɦɟɧɟɟ 

95/98 95/98 95/98 

ɋɭɦɦɚɪɧɨɟ ɫɨɞɟɪɠɚɧɢɟ ɚɪɟɧɨɜ, %, ɧɟ ɛɨɥɟɟ 35 30 30 

ɜ ɬ. ɱ. ɛɟɧɡɨɥɚ 1 1 1 

ɋɨɞɟɪɠɚɧɢɟ ɫɟɪɵ, ЩЩЦ, ɧɟ ɛɨɥɟɟ 150 50 10 

Ⱦɢɡɟɥɶɧɵɟ ɬɨɩɥɢɜɚ 

ɐɟɬɚɧɨɜɨɟ ɱɢɫɥɨ, ɧɟ ɦɟɧɟɟ 51 51 54(58) 

ɋɨɞɟɪɠɚɧɢɟ ɫɟɪɵ, ЩЩЦ, ɧɟ ɛɨɥɟɟ 350 50 10 

ɉɥɨɬɧɨɫɬɶ ɩɪɢ 1η°ɋ, ɤɝ/ɦ3 820-845 820-845 820-830 

Ɏɪɚɤɰɢɨɧɧɵɣ ɫɨɫɬɚɜ (λη %), °ɋ, ɧɟ ɜɵɲɟ 360 360 340-350 

ɋɨɞɟɪɠɚɧɢɟ ɩɨɥɢɰɢɤɥɢɱɟɫɤɨɣ ɚɪɨɦɚɬɢɤɢ, % ɨɛ., ɧɟ 
ɛɨɥɟɟ 

11 11 (2) 

 
ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɞɥɹ ɫɨɜɪɟɦɟɧɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ ɦɨɬɨɪɧɵɯ ɬɨɩɥɢɜ ɬɪɟɛɭɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɧɨɜɵɯ 

ɜɵɫɨɤɨɷɮɮɟɤɬɢɜɧɵɯ ɩɪɨɰɟɫɫɨɜμ 
- ɚɥɤɢɥɢɪɨɜɚɧɢɟ ɢɡɨɛɭɬɚɧɚ ɨɥɟɮɢɧɚɦɢν 



 
 
148

 

 

ɉɊɈȻɅȿɆɕ ȽȿɈɅɈȽɂɂ ɂ ɈɋȼɈȿɇɂə ɇȿȾɊ 

- ɢɡɨɦɟɪɢɡɚɰɢɹ ɮɪɚɤɰɢɢ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɧ-ɋη-ɋθν 
- ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɢ ɦɨɞɟɪɧɢɡɚɰɢɹ ɩɪɨɰɟɫɫɚ ɪɢɮɨɪɦɢɧɝɚν 
- ɩɪɨɰɟɫɫ ɤɨɧɜɟɪɫɢɢ ɩɪɹɦɨɝɨɧɧɵɯ ɛɟɧɡɢɧɨɜ ɧɚ ɰɟɨɥɢɬɫɨɞɟɪɠɚɳɢɯ ɤɚɬɚɥɢɡɚɬɨɪɚɯ (ɩɪɨɰɟɫɫ 

ɰɟɨɮɨɪɦɢɧɝ)ν 
- ɦɨɞɟɪɧɢɡɚɰɢɢ ɩɪɨɰɟɫɫɚ ɝɢɞɪɨɨɱɢɫɬɤɢν 
- ɝɢɞɪɨɢɡɨɦɟɪɢɡɚɰɢɹ ɫɪɟɞɧɢɯ ɞɢɫɬɢɥɥɹɬɨɜν 
- ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɩɪɨɰɟɫɫɨɜ ɝɢɞɪɨɤɪɟɤɢɧɝɚ ɢ ɤɪɟɤɢɧɝɚ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɦɨɬɨɪɧɵɯ ɬɨɩɥɢɜ ɢ ɞɪ.   
ɗɮɮɟɤɬɢɜɧɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɜɫɟɝɨ ɤɨɦɩɥɟɤɫɚ ɧɨɜɵɯ ɬɟɯɧɨɥɨɝɢɣ ɜɬɨɪɢɱɧɨɣ ɩɟɪɟɪɚɛɨɬɤɢ ɪɚɡɥɢɱɧɵɯ 

ɧɟɮɬɹɧɵɯ ɞɢɫɬɢɥɥɹɬɨɜ ɧɚ ɫɨɜɪɟɦɟɧɧɵɯ ɇɉɁ ɩɨɡɜɨɥɢɬ ɩɨɥɭɱɚɬɶ ɜɵɫɨɤɨɤɚɱɟɫɬɜɟɧɧɵɟ ɦɨɬɨɪɧɵɟ ɬɨɩɥɢɜɚ ɢ ɞɪɭɝɢɟ 
ɧɟɮɬɟɩɪɨɞɭɤɬɵ.  

ȼɚɠɧɨɣ ɨɫɨɛɟɧɧɨɫɬɶɸ ɫɨɜɪɟɦɟɧɧɨɣ ɧɟɮɬɟ – ɢ ɝɚɡɨɯɢɦɢɢ ɹɜɥɹɟɬɫɹ ɤɨɦɩɥɟɤɫɧɵɣ ɩɨɞɯɨɞ ɤ ɩɟɪɟɪɚɛɨɬɤɟ 
ɧɟɮɬɢ ɢ ɝɚɡɚ ɫ ɦɚɤɫɢɦɚɥɶɧɨɣ ɝɥɭɛɢɧɨɣ ɩɟɪɟɪɚɛɨɬɤɢ ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɪɨɰɟɫɫɨɜ, ɩɨɡɜɨɥɹɸɳɢɯ ɩɨɥɭɱɚɬɶ 
ɩɪɨɞɭɤɰɢɸ ɜɵɫɨɤɨɣ ɫɬɟɩɟɧɢ ɩɟɪɟɞɟɥɨɜ. ɋɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɬɟɯɧɨɥɨɝɢɣ ɩɪɨɰɟɫɫɨɜ ɩɟɪɟɪɚɛɨɬɤɢ ɪɚɡɥɢɱɧɵɯ 
ɭɝɥɟɜɨɞɨɪɨɞɧɵɯ ɮɪɚɤɰɢɣ ɢ ɨɫɬɚɬɤɨɜ ɧɚ ɫɨɜɪɟɦɟɧɧɵɯ ɇɉɁ ɡɚɩɚɞɧɵɯ ɫɬɪɚɧ ɢɞɟɬ ɜ ɧɚɩɪɚɜɥɟɧɢɢ ɩɟɪɟɪɚɛɨɬɤɢ ɢ 
ɨɛɥɚɝɨɪɚɠɢɜɚɧɢɹ ɧɚ ɭɫɬɚɧɨɜɤɚɯ ɜɫɟ ɛɨɥɟɟ ɭɡɤɢɯ ɮɪɚɤɰɢɣ ɧɟɮɬɢ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɡɧɚɱɢɬɟɥɶɧɨ ɭɥɭɱɲɚɬɶ 
ɤɚɱɟɫɬɜɟɧɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɬɨɜɚɪɧɵɯ ɩɪɨɞɭɤɬɨɜ ɡɚ ɫɱɟɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɵɯ ɢ ɫɟɥɟɤɬɢɜɧɵɯ 
ɤɚɬɚɥɢɡɚɬɨɪɨɜ.  Ɉɛɳɟɦɢɪɨɜɨɣ ɬɟɧɞɟɧɰɢɟɣ ɹɜɥɹɟɬɫɹ ɪɨɫɬ ɩɨɬɪɟɛɥɟɧɢɹ ɬɪɚɧɫɩɨɪɬɧɵɯ ɬɨɩɥɢɜ ɩɪɢ ɨɞɧɨɜɪɟɦɟɧɧɨɦ 
ɫɧɢɠɟɧɢɢ ɩɨɬɪɟɛɥɟɧɢɹ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɜ ɷɧɟɪɝɟɬɢɱɟɫɤɨɦ ɢ ɩɪɨɦɵɲɥɟɧɧɨɦ ɫɟɤɬɨɪɚɯ, ɬ.ɟ. ɦɨɞɟɪɧɢɡɚɰɢɹ 
ɩɟɪɟɞɨɜɵɯ ɇɉɁ ɡɚɩɚɞɧɵɯ ɫɬɪɚɧ ɧɚɩɪɚɜɥɟɧɚ ɧɚ ɪɚɡɪɚɛɨɬɤɭ ɧɨɜɵɯ ɩɪɨɰɟɫɫɨɜ, ɭɥɭɱɲɚɸɳɢɯ ɤɚɱɟɫɬɜɨ ɬɨɜɚɪɧɵɯ 
ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɢ ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɩɟɪɟɪɚɛɨɬɤɭ ɬɹɠɟɥɵɯ ɝɭɞɪɨɧɨɜɵɯ ɮɪɚɤɰɢɣ ɢ ɧɟɮɬɹɧɵɯ ɨɫɬɚɬɤɨɜ ɜ ɰɟɧɧɵɟ 
ɬɨɜɚɪɧɵɟ ɧɟɮɬɟɩɪɨɞɭɤɬɵ Д1-4].  

ȼ ɨɬɥɢɱɢɟ ɨɬ ɦɧɨɝɢɯ ɩɪɨɰɟɫɫɨɜ ɧɟɮɬɟɩɟɪɟɪɚɛɨɬɤɢ ɫɨɜɪɟɦɟɧɧɵɟ ɝɚɡɨɯɢɦɢɱɟɫɤɢɟ ɬɟɯɧɨɥɨɝɢɢ – ɷɬɨ 
ɫɥɨɠɧɵɟ ɦɧɨɝɨɫɬɚɞɢɣɧɵɟ ɷɧɟɪɝɨɟɦɤɢɟ ɩɪɨɰɟɫɫɵ, ɬɪɟɛɭɸɳɢɟ ɨɝɪɨɦɧɵɯ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɢ ɤɚɩɢɬɚɥɶɧɵɯ ɡɚɬɪɚɬ, 
ɱɬɨ ɡɚɫɬɚɜɥɹɟɬ ɪɚɡɪɚɛɨɬɱɢɤɨɜ ɢ ɩɪɨɢɡɜɨɞɢɬɟɥɟɣ ɞɥɹ ɫɧɢɠɟɧɢɹ ɢɡɞɟɪɠɟɤ ɩɪɨɢɡɜɨɞɫɬɜɚ ɫɬɪɟɦɢɬɶɫɹ ɤ ɩɨɜɵɲɟɧɢɸ 
ɦɨɳɧɨɫɬɢ ɩɪɟɞɩɪɢɹɬɢɣ. ɉɪɢɱɢɧɵ ɷɬɨɝɨ ɥɟɠɚɬ ɜ ɮɭɧɞɚɦɟɧɬɚɥɶɧɵɯ (ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɢɯ, ɤɢɧɟɬɢɱɟɫɤɢɯ ɢ ɞɪɭɝɢɯ) 
ɨɬɥɢɱɢɹɯ ɩɪɨɰɟɫɫɨɜ ɧɟɮɬɟ- ɢ ɝɚɡɨɯɢɦɢɢ. ȿɫɥɢ ɜ ɨɫɧɨɜɟ ɧɟɮɬɟɯɢɦɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɥɟɠɢɬ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ 
ɪɚɡɪɵɜ ɨɬɧɨɫɢɬɟɥɶɧɨ ɫɥɚɛɵɯ ɋ-ɋ ɢ ɋ-ɇ ɫɜɹɡɟɣ ɜ ɞɥɢɧɧɵɯ ɭɝɥɟɜɨɞɨɪɨɞɧɵɯ ɰɟɩɨɱɤɚɯ ɪɚɡɥɢɱɧɵɯ ɦɨɥɟɤɭɥ ɫ ɰɟɥɶɸ 
ɩɨɥɭɱɟɧɢɹ ɛɨɥɟɟ ɧɢɡɤɨɦɨɥɟɤɭɥɹɪɧɵɯ ɫɨɟɞɢɧɟɧɢɣ, ɬɨ ɨɫɧɨɜɧɨɟ ɧɚɩɪɚɜɥɟɧɢɟ ɝɚɡɨɯɢɦɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɩɪɹɦɨ 
ɩɪɨɬɢɜɨɩɨɥɨɠɧɨμ ɢɡ ɧɟɛɨɥɶɲɢɯ ɢ ɨɱɟɧɶ ɯɢɦɢɱɟɫɤɢ ɫɬɚɛɢɥɶɧɵɯ ɦɨɥɟɤɭɥ ɦɟɬɚɧɚ ɢ ɟɝɨ ɛɥɢɠɚɣɲɢɯ ɝɨɦɨɥɨɝɨɜ 
(ɷɬɚɧɚ, ɩɪɨɩɚɧɚ ɢ ɛɭɬɚɧɨɜ) ɧɟɨɛɯɨɞɢɦɨ ɩɨɥɭɱɚɬɶ ɛɨɥɟɟ ɫɥɨɠɧɵɟ, ɜɵɫɨɤɨɦɨɥɟɤɭɥɹɪɧɵɟ ɢ, ɤɚɤ ɩɪɚɜɢɥɨ, ɦɟɧɟɟ 
ɫɬɚɛɢɥɶɧɵɟ ɩɪɨɞɭɤɬɵ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ, ɟɫɥɢ ɩɟɪɟɪɚɛɨɬɤɚ ɧɟɮɬɢ ɢ ɧɟɮɬɹɧɵɯ ɞɢɫɬɢɥɥɹɬɨɜ ɜ ɡɧɚɱɢɬɟɥɶɧɨɣ ɦɟɪɟ 
ɨɫɧɨɜɚɧɚ ɧɚ ɪɚɜɧɨɜɟɫɧɵɯ ɩɪɨɰɟɫɫɚɯ ɤɪɟɤɢɧɝɚ, ɢɡɨɦɟɪɢɡɚɰɢɢ, ɝɢɞɪɢɪɨɜɚɧɢɹ ɢ ɞɟɝɢɞɪɢɪɨɜɚɧɢɹ, ɬɨ ɩɪɨɢɡɜɨɞɫɬɜɨ 
ɬɟɯ ɠɟ ɩɪɨɞɭɤɬɨɜ ɜ ɝɚɡɨɯɢɦɢɢ ɩɪɨɬɟɤɚɟɬ ɜ ɭɫɥɨɜɢɹɯ, ɱɚɫɬɨ ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ ɤɢɧɟɬɢɤɨɣ ɩɪɨɰɟɫɫɚ. ȿɫɥɢ ɜ ɨɫɧɨɜɟ 
ɧɟɮɬɟɯɢɦɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɥɟɠɢɬ ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ ɪɚɡɪɚɛɨɬɤɚ ɚɤɬɢɜɧɵɯ ɢ ɞɨɥɝɨɜɟɱɧɵɯ ɤɚɬɚɥɢɡɚɬɨɪɨɜ, ɬɨ ɜ 
ɝɚɡɨɯɢɦɢɢ ɱɚɫɬɨ ɧɚ ɩɟɪɜɨɦ ɩɥɚɧɟ ɫɬɨɢɬ ɞɨɫɬɢɠɟɧɢɟ ɧɟɨɛɯɨɞɢɦɨɣ ɫɟɥɟɤɬɢɜɧɨɫɬɢ ɩɪɨɰɟɫɫɨɜ ɩɨ 
ɜɵɫɨɤɨɪɟɚɤɰɢɨɧɧɵɦ ɰɟɥɟɜɵɦ ɩɪɨɞɭɤɬɚɦ.  

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɪɨɫɬ ɰɟɧ ɧɚ ɧɟɮɬɹɧɨɟ ɫɵɪɶɟ ɢ ɪɚɡɜɢɬɢɟ ɜɫɟ ɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɵɯ ɬɟɯɧɨɥɨɝɢɣ 
ɩɨɥɭɱɟɧɢɹ ɨɤɫɢɝɟɧɚɬɨɜ ɢ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɢɡ ɫɢɧɬɟɡ-ɝɚɡɚ ɩɪɢɜɟɥɨ ɤ ɪɚɡɜɢɬɢɸ ɪɹɞɚ ɩɪɨɰɟɫɫɨɜ ɩɨ ɩɪɟɜɪɚɳɟɧɢɸ  
ɩɪɢɪɨɞɧɨɝɨ ɢ ɩɨɩɭɬɧɨɝɨ ɝɚɡɚ ɜ ɫɵɪɶɟ ɞɥɹ ɧɟɮɬɟɯɢɦɢɢ (ɨɥɟɮɢɧɵ) ɢ ɦɨɬɨɪɧɵɟ ɬɨɩɥɢɜɚ. ɋɧɢɠɟɧɢɟ ɫɬɨɢɦɨɫɬɢ 
ɨɤɫɢɝɟɧɚɬɨɜ, ɩɨɹɜɥɟɧɢɟ ɧɚ ɪɵɧɤɟ ɝɨɬɨɜɵɯ ɬɟɯɧɨɥɨɝɢɣ ɬɚɤɨɝɨ ɬɢɩɚ ɜ ɡɚɩɚɞɧɵɯ ɫɬɪɚɧɚɯ ɩɨɡɜɨɥɹɟɬ ɝɨɜɨɪɢɬɶ ɨ 
ɩɨɫɬɟɩɟɧɧɨɦ ɪɚɡɜɢɬɢɢ ɷɬɨɝɨ ɧɚɩɪɚɜɥɟɧɢɹ ɝɚɡɨɯɢɦɢɢ ɢ ɩɪɨɝɧɨɡɢɪɨɜɚɬɶ ɪɟɚɥɢɡɚɰɢɸ ɭɤɚɡɚɧɧɵɯ ɩɪɨɰɟɫɫɨɜ ɜ 
ɬɟɱɟɧɢɟ ɛɥɢɠɚɣɲɢɯ 10 ɥɟɬ.   

ȼɚɠɧɟɣɲɟɟ ɡɧɚɱɟɧɢɟ ɜ ɤɚɱɟɫɬɜɟ ɛɚɡɨɜɵɯ ɩɪɨɞɭɤɬɨɜ ɧɟɮɬɟ- ɢ ɝɚɡɨɯɢɦɢɢ ɢɦɟɸɬ ɧɢɡɲɢɟ ɨɥɟɮɢɧɵμ 
ɷɬɢɥɟɧ, ɩɪɨɩɢɥɟɧ, ɛɭɬɟɧ, ɢɡɨ-ɛɭɬɢɥɟɧ, ɩɟɧɬɟɧɵ. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɨɫɧɨɜɧɵɦ ɩɪɨɰɟɫɫɨɦ ɢɯ ɩɨɥɭɱɟɧɢɹ ɹɜɥɹɟɬɫɹ 
ɩɢɪɨɥɢɡ ɥɟɝɤɢɯ ɧɟɮɬɹɧɵɯ ɮɪɚɤɰɢɣ. ȼ ɧɟɛɨɥɶɲɨɦ ɤɨɥɢɱɟɫɬɜɟ ɨɥɟɮɢɧɵ ɩɨɥɭɱɚɸɬ ɬɚɤɠɟ ɩɪɢ ɤɚɬɚɥɢɬɢɱɟɫɤɨɦ 
ɤɪɟɤɢɧɝɟ ɢ ɩɪɢ ɞɟɝɢɞɪɢɪɨɜɚɧɢɢ ɝɚɡɨɨɛɪɚɡɧɵɯ ɚɥɤɚɧɨɜ. ȼ Ɋɨɫɫɢɢ ɨɫɧɨɜɧɵɦ ɫɵɪɶɟɦ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɬɢɥɟɧɚ, 
ɩɪɨɩɢɥɟɧɚ ɢ ɞɪɭɝɢɯ ɨɥɟɮɢɧɨɜ ɹɜɥɹɸɬɫɹ ɩɪɹɦɨɝɨɧɧɵɟ ɛɟɧɡɢɧɨɜɵɟ ɮɪɚɤɰɢɢ ɧɟɮɬɢν ɡɚ ɪɭɛɟɠɨɦ — 
ɭɝɥɟɜɨɞɨɪɨɞɧɵɟ ɝɚɡɵ (ɷɬɚɧ, ɩɪɨɩɚɧ), ɧɟɮɬɹɧɵɟ ɮɪɚɤɰɢɢ, ɩɪɢɱɟɦ ɭɫɬɚɧɨɜɤɢ ɤɨɦɛɢɧɢɪɨɜɚɧɵ ɞɥɹ ɪɚɛɨɬɵ ɧɚ 
ɪɚɡɥɢɱɧɵɯ ɜɢɞɚɯ ɫɵɪɶɹ. ȼ ɪɚɦɤɚɯ ɪɚɡɜɢɬɢɹ ɪɨɫɫɢɣɫɤɨɣ ɧɟɮɬɟ- ɢ ɝɚɡɨɯɢɦɢɢ ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ ɭɜɟɥɢɱɟɧɢɟ  ɞɨɥɢ 
ɫɠɢɠɟɧɧɵɯ ɭɝɥɟɜɨɞɨɪɨɞɧɵɯ ɝɚɡɨɜ ɋ1-ɋζ ɜ ɤɚɱɟɫɬɜɟ ɫɵɪɶɹ. ɉɪɢ ɷɬɨɦ ɜɚɠɧɵɦɢ ɨɤɚɡɵɜɚɸɬɫɹ ɩɪɨɰɟɫɫɵ 
ɞɟɝɢɞɪɢɪɨɜɚɧɢɹ ɷɬɚɧɚ ɢ ɩɪɨɩɚɧɚ ɜ ɷɬɢɥɟɧ ɢ ɩɪɨɩɢɥɟɧ. Ɇɢɪɨɜɨɣ ɫɩɪɨɫ ɧɚ ɧɢɡɲɢɟ ɨɥɟɮɢɧɵ ɋβ-ɋζ ɛɭɞɟɬ ɪɚɫɬɢ 
ɛɵɫɬɪɵɦɢ ɬɟɦɩɚɦɢ ɢ ɜ ɛɥɢɠɚɣɲɟɟ ɞɟɫɹɬɢɥɟɬɢɟ ɩɪɚɤɬɢɱɟɫɤɢ ɭɞɜɨɢɬɫɹ.  

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɧɟɮɬɟɝɚɡɨɯɢɦɢɹ ɫɬɚɥɚ ɨɫɧɨɜɧɨɣ ɱɚɫɬɶɸ ɧɟɮɬɟɝɚɡɨɜɨɝɨ ɤɨɦɩɥɟɤɫɚ, ɜɯɨɞɹ ɫɨɫɬɚɜɧɵɦ 
ɷɥɟɦɟɧɬɨɦ ɜ ɫɬɪɭɤɬɭɪɭ ɤɪɭɩɧɟɣɲɢɯ ɧɟɮɬɟɝɚɡɨɜɵɯ ɤɨɦɩɚɧɢɣ ɦɢɪɚ. ɇɟɮɬɟɝɚɡɨɯɢɦɢɱɟɫɤɢɟ ɫɟɤɬɨɪɚ ɦɧɨɝɢɯ 
ɧɟɮɬɟɝɚɡɨɜɵɯ ɤɨɦɩɚɧɢɣ ɢɝɪɚɸɬ ɫɭɳɟɫɬɜɟɧɧɭɸ ɪɨɥɶ ɜ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɢ ɷɬɢɯ ɤɨɦɩɚɧɢɣ. ɉɨ ɩɨɤɚɡɚɬɟɥɹɦ 
ɪɚɡɜɢɬɢɹ ɧɟɮɬɟɯɢɦɢɱɟɫɤɢɯ ɫɟɤɬɨɪɨɜ ɦɨɠɧɨ ɫɭɞɢɬɶ ɨ ɫɬɟɩɟɧɢ ɞɢɜɟɪɫɢɮɢɰɢɪɨɜɚɧɧɨɫɬɢ ɤɨɦɩɚɧɢɣ, ɢɯ 
ɭɫɬɨɣɱɢɜɨɫɬɢ. ȼ ɫɭɦɦɚɪɧɨɦ ɩɪɨɢɡɜɨɞɫɬɜɟ ɤɪɭɩɧɟɣɲɢɯ ɦɢɪɨɜɵɯ ɧɟɮɬɟɝɚɡɨɜɵɯ ɤɨɦɩɚɧɢɣ, ɬɚɤɢɯ ɤɚɤ ψЫТЭТЬС 
Petroleum, Royal Dutch Shell, Exxon Mobil, Total, Chevron-TОбКМШ, ωШЧШМШ PСТХХТЩЬ ɢ ɪɹɞɚ ɞɪɭɝɢɯ ɞɨɥɹ ɩɪɨɞɭɤɬɨɜ 
ɧɟɮɬɟɝɚɡɨɯɢɦɢɱɟɫɤɨɝɨ ɫɟɤɬɨɪɚ ɞɨɫɬɢɝɚɟɬ 10 % ɢ ɛɨɥɟɟ. ȼ ɫɨɜɪɟɦɟɧɧɨɣ ɦɢɪɨɜɨɣ ɧɟɮɬɟ- ɢ ɝɚɡɨɯɢɦɢɢ ɧɟ ɦɟɧɟɟ 
ɩɨɥɨɜɢɧɵ ɜɫɟɣ ɜɵɩɭɫɤɚɟɦɨɣ ɩɪɨɞɭɤɰɢɢ (ɧɚɱɢɧɚɹ ɨɬ ɢɫɯɨɞɧɵɯ ɩɨɥɭɩɪɨɞɭɤɬɨɜ, ɜɤɥɸɱɚɹ ɧɟɮɬɟɝɚɡɨɯɢɦɢɤɚɬɵ ɢ 
ɬɚɤɢɟ ɤɨɧɟɱɧɵɟ ɩɪɨɞɭɤɬɵ, ɤɚɤ ɩɥɚɫɬɦɚɫɫɵ, ɫɢɧɬɟɬɢɱɟɫɤɢɟ ɫɦɨɥɵ, ɫɢɧɬɟɬɢɱɟɫɤɢɟ ɤɚɭɱɭɤɢ, ɯɢɦɢɱɟɫɤɢɟ ɜɨɥɨɤɧɚ) 
ɩɪɨɢɡɜɨɞɢɬɫɹ ɧɟɮɬɟɝɚɡɨɜɵɦɢ ɤɨɦɩɚɧɢɹɦɢ. ɋɬɪɚɬɟɝɢɹ ɪɚɡɜɢɬɢɹ ɦɧɨɝɢɯ ɧɟɮɬɟɯɢɦɢɱɟɫɤɢɯ ɤɨɦɩɥɟɤɫɨɜ ɪɚɡɜɢɬɵɯ 
ɫɬɪɚɧ ɨɫɧɨɜɚɧɚ ɧɚ ɩɟɪɟɯɨɞɟ ɧɚ ɜɵɩɭɫɤ ɜɫɟ ɛɨɥɟɟ ɜɵɫɨɤɨɬɟɯɧɨɥɨɝɢɱɧɨɣ, ɞɨɪɨɝɨɣ ɩɪɨɞɭɤɰɢɢ. ȼɫɟ ɛɨɥɟɟ ɲɢɪɨɤɨ 
ɩɪɢɦɟɧɹɸɬɫɹ ɬɟɯɧɨɥɨɝɢɢ «ɜɫɟɹɞɧɵɟ» ɩɨ ɫɵɪɶɸ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɧɚɪɹɞɭ ɫ ɤɜɚɥɢɮɢɰɢɪɨɜɚɧɧɵɦ ɫɵɪɶɟɦ 
ɢɫɩɨɥɶɡɨɜɚɬɶ ɩɨɛɨɱɧɭɸ ɩɪɨɞɭɤɰɢɸ ɢ ɨɬɯɨɞɵ ɞɪɭɝɢɯ ɨɬɪɚɫɥɟɣ. ɋɭɳɟɫɬɜɟɧɧɭɸ ɪɨɥɶ ɩɪɢɨɛɪɟɬɚɸɬ ɬɚɤɢɟ 
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ɋȿɄɐɂə 13. ɋɈȼɊȿɆȿɇɇɕȿ ɌȿɏɇɈɅɈȽɂɂ ɉɈȾȽɈɌɈȼɄɂ ɈɋȼɈȿɇɂə ɂ 
ɉȿɊȿɊȺȻɈɌɄɂ ɆɂɇȿɊȺɅɖɇɈȽɈ ɂ ɍȽɅȿȼɈȾɈɊɈȾɇɈȽɈ ɋɕɊɖə. 

ɉɈȾɋȿɄɐɂə 1. ɉȿɊȿɊȺȻɈɌɄȺ ɇȿɎɌɂ ɂ ȽȺɁȺ. 
ɧɚɩɪɚɜɥɟɧɢɹ,  ɤɚɤ ɫɨɡɞɚɧɢɟ ɧɨɜɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɜ ɬɨɦ ɱɢɫɥɟ ɢ ɫ ɡɚɞɚɧɧɵɦɢ ɫɜɨɣɫɬɜɚɦɢ, ɬɟɯɧɨɥɨɝɢɣ ɩɨ 
ɩɟɪɟɪɚɛɨɬɤɟ ɚɥɤɚɧɨɜ, ɫɨɡɞɚɧɢɟ ɧɨɜɵɯ ɜɫɟ ɛɨɥɟɟ ɫɨɜɟɪɲɟɧɧɵɯ ɤɚɬɚɥɢɡɚɬɨɪɨɜ ɢ ɞɪ.  ɉɪɢ ɫɨɯɪɚɧɟɧɢɢ ɬɟɦɩɨɜ ɪɨɫɬɚ 
ɤɪɭɩɧɨɬɨɧɧɚɠɧɵɯ ɧɟɮɬɟɯɢɦɢɱɟɫɤɢɯ ɩɪɨɞɭɤɬɨɜ ɦɚɫɫɨɜɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɭɫɤɨɪɟɧɧɵɦɢ ɬɟɦɩɚɦɢ ɪɚɫɬɟɬ 
ɩɪɨɢɡɜɨɞɫɬɜɨ ɨɬɧɨɫɢɬɟɥɶɧɨ ɦɚɥɨɬɨɧɧɚɠɧɨɣ, ɧɨ ɞɨɪɨɝɨɫɬɨɹɳɟɣ ɜɵɫɨɤɨɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɩɪɨɞɭɤɰɢɢ ɫɩɟɰɢɚɥɶɧɨɝɨ 
ɧɚɡɧɚɱɟɧɢɹ.  

ȼɚɠɧɨɣ ɨɫɨɛɟɧɧɨɫɬɶɸ ɫɨɜɪɟɦɟɧɧɨɣ ɧɟɮɬɟ- ɢ ɝɚɡɨɯɢɦɢɢ ɹɜɥɹɟɬɫɹ ɩɟɪɟɯɨɞ ɨɬ  «ɝɪɹɡɧɵɯ», ɡɚɝɪɹɡɧɹɸɳɢɯ 
ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ  ɤ ɬɟɯɧɨɥɨɝɢɹɦ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɩɪɢɧɰɢɩɚɦ «ɡɟɥɟɧɨɣ ɯɢɦɢɢ» 
ɢ ɷɧɟɪɝɨɫɛɟɪɟɠɟɧɢɹ. Ɍɚɤɨɣ ɩɪɨɰɟɫɫ ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ ɩɟɪɟɫɬɪɨɣɤɨɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɛɚɡɵ, ɜɧɟɞɪɟɧɢɟɦ ɪɟɫɭɪɫɨ-, 
ɷɧɟɪɝɨ- ɢ ɬɪɭɞɨɫɛɟɪɟɝɚɸɳɢɯ ɷɤɨɥɨɝɢɱɟɫɤɢ ɱɢɫɬɵɯ ɩɪɨɰɟɫɫɨɜ. ɉɪɨɛɥɟɦɚ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ  
ɩɪɢɨɛɪɟɬɚɟɬ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɪɟɲɚɸɳɟɟ ɡɧɚɱɟɧɢɟ ɜ ɦɢɪɨɜɨɦ ɧɟɮɬɟɝɚɡɨɯɢɦɢɱɟɫɤɨɦ ɤɨɦɩɥɟɤɫɟ. ɉɪɢ 
ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɧɟɮɬɟɝɚɡɨɯɢɦɢɱɟɫɤɢɯ ɭɫɬɚɧɨɜɨɤ, ɤɚɤ ɦɢɧɢɦɭɦ, η-10 % ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɣ ɩɪɢɯɨɞɢɬɫɹ ɧɚ ɨɛɴɟɤɬɵ 
ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. ɍɠɟɫɬɨɱɟɧɢɟ ɷɤɨɥɨɝɢɱɟɫɤɢɯ ɧɨɪɦ, ɜ ɱɚɫɬɧɨɫɬɢ ɜɜɟɞɟɧɢɟ ɟɜɪɨɩɟɣɫɤɨɝɨ ɪɟɝɥɚɦɟɧɬɚ 
REAωH, ɛɭɞɟɬ ɫɬɢɦɭɥɢɪɨɜɚɬɶ ɩɟɪɟɯɨɞ ɤɨɦɩɚɧɢɣ ɧɚ ɜɵɫɨɤɨɷɮɮɟɤɬɢɜɧɵɟ ɷɤɨɥɨɝɢɱɟɫɤɢ ɛɟɡɨɩɚɫɧɵɟ ɬɟɯɧɨɥɨɝɢɢ. 
ɍɠɟɫɬɨɱɟɧɢɟ ɷɤɨɥɨɝɢɱɟɫɤɢɯ ɬɪɟɛɨɜɚɧɢɣ ɤ ɤɚɱɟɫɬɜɭ ɦɨɬɨɪɧɵɯ ɬɨɩɥɢɜ ɩɪɟɞɩɨɥɚɝɚɟɬ ɡɧɚɱɢɬɟɥɶɧɵɟ ɢɧɜɟɫɬɢɰɢɢ ɜ 
ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɧɨɜɵɯ ɜɬɨɪɢɱɧɵɯ ɩɪɨɰɟɫɫɨɜ, ɭɥɭɱɲɚɸɳɢɯ ɷɤɨɥɨɝɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɨɞɭɤɰɢɢ 
ɞɟɣɫɬɜɭɸɳɢɯ ɡɚɜɨɞɨɜ. ɗɤɨɥɨɝɢɱɟɫɤɢɣ ɩɨɞɯɨɞ ɩɪɢ ɨɛɨɫɧɨɜɚɧɢɢ ɩɪɨɟɤɬɨɜ ɧɟɮɬɟɝɚɡɨɯɢɦɢɱɟɫɤɢɯ ɩɪɨɢɡɜɨɞɫɬɜ ɢ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɭɫɬɚɧɨɜɨɤ ɫɬɚɧɨɜɢɬɫɹ ɧɟɨɛɯɨɞɢɦɵɦ ɢ ɨɞɧɢɦ ɢɡ ɨɫɧɨɜɧɵɯ ɞɥɹ ɦɧɨɝɢɯ ɧɟɮɬɟɝɚɡɨɯɢɦɢɱɟɫɤɢɯ 
ɤɨɦɩɚɧɢɣ. 

 
ȼ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ Ɋɨɫɫɢɹ ɨɛɥɚɞɚɟɬ ɝɪɨɦɚɞɧɵɦɢ ɪɟɫɭɪɫɚɦɢ ɧɟɮɬɹɧɨɝɨ ɢ ɝɚɡɨɨɛɪɚɡɧɨɝɨ ɭɝɥɟɜɨɞɨɪɨɞɧɨɝɨ 

ɫɵɪɶɹ, ɤɜɚɥɢɮɢɰɢɪɨɜɚɧɧɵɦɢ ɤɚɞɪɚɦɢ, ɨɞɧɢɦ ɢɡ ɧɚɢɛɨɥɟɟ ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɵɯ ɧɚɩɪɚɜɥɟɧɢɣ ɪɚɡɜɢɬɢɹ 
ɨɬɟɱɟɫɬɜɟɧɧɨɣ ɧɟɮɬɟ- ɢ ɝɚɡɨɯɢɦɢɢ ɹɜɥɹɟɬɫɹ ɚɤɬɢɜɧɨɟ ɜɨɜɥɟɱɟɧɢɟ ɜ ɩɟɪɟɪɚɛɨɬɤɭ ɰɟɧɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ ɩɪɢɪɨɞɧɨɝɨ 
(ɛɨɝɚɬɨɝɨ ɷɬɚɧɨɦ) ɢ ɩɨɩɭɬɧɨɝɨ ɧɟɮɬɹɧɨɝɨ ɝɚɡɚ, ɫɨɡɞɚɧɢɟ ɧɚ ɛɚɡɟ ɷɬɢɯ ɪɟɫɭɪɫɨɜ ɧɟɮɬɟ- ɢ ɝɚɡɨɯɢɦɢɱɟɫɤɢɯ 
ɤɨɦɩɥɟɤɫɨɜ ɩɨ ɩɟɪɟɪɚɛɨɬɤɟ ɪɚɡɥɢɱɧɵɯ ɧɟɮɬɟɝɚɡɨɯɢɦɢɱɟɫɤɢɯ ɩɪɨɞɭɤɬɨɜ Дη-1ζЖ. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɩɨ ɨɛɴɟɦɚɦ 
ɩɟɪɟɪɚɛɨɬɤɢ ɧɟɮɬɢ Ɋɨɫɫɢɹ ɧɚɯɨɞɢɬɫɹ ɧɚ ɬɪɟɬɶɟɦ ɦɟɫɬɟ ɜ ɦɢɪɟ, ɭɫɬɭɩɚɹ ɋɒȺ ɢ Ʉɢɬɚɸ. Ʌɢɞɟɪɚɦɢ  ɩɨ ɨɛɴɟɦɭ 
ɩɟɪɟɪɚɛɨɬɤɢ ɧɟɮɬɢ ɜ Ɋɨɫɫɢɢ ɧɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɹɜɥɹɸɬɫɹ ɧɟɮɬɹɧɵɟ ɤɨɦɩɚɧɢɢ  ɈȺɈ «Ɋɨɫɧɟɮɬɶ» ɢ  ɈȺɈ 
«ɅɍɄɈɃɅ», ɨɬ β0 ɞɨ γ0 ɦɥɧ. ɬ. ɜ ɝɨɞ ɧɟɮɬɢ ɩɟɪɟɪɚɛɚɬɵɜɚɸɬ ɈȺɈ «ɌɇɄ-ȼɊ», ɈȺɈ «Ƚɚɡɩɪɨɦ ɧɟɮɬɶ», ɈɈɈ 
«ɋɭɪɝɭɬɧɟɮɬɟɝɚɡ», ɈȺɈ «ɋɢɫɬɟɦɚ-ɂɧɜɟɫɬ», ɬɟɯɧɢɱɟɫɤɢɣ ɭɪɨɜɟɧɶ ɡɧɚɱɢɬɟɥɶɧɨɣ ɱɚɫɬɢ ɡɚɜɨɞɨɜ ɧɟ ɫɨɨɬɜɟɬɫɬɜɭɟɬ 
ɩɟɪɟɞɨɜɨɦɭ ɦɢɪɨɜɨɦɭ ɭɪɨɜɧɸ ɢ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹμ 

- ɧɢɡɤɢɦ ɭɪɨɜɧɟɦ ɩɟɪɟɪɚɛɨɬɤɢ ɧɟɮɬɢ ɜ ɛɨɥɟɟ ɰɟɧɧɵɟ ɩɪɨɞɭɤɬɵ. ɋɪɟɞɧɢɣ ɩɨɤɚɡɚɬɟɥɶ ɝɥɭɛɢɧɵ 
ɩɟɪɟɪɚɛɨɬɤɢ ɧɟɮɬɢ ɧɚ ɇɉɁ Ɋɨɫɫɢɢ ɫɨɫɬɚɜɥɹɟɬ 70-7η %. ɉɪɢ ɷɬɨɦ ɩɨ 11 ɩɪɟɞɩɪɢɹɬɢɹɦ ɝɥɭɛɢɧɚ ɩɟɪɟɪɚɛɨɬɤɢ 
ɫɨɫɬɚɜɥɹɟɬ ɦɟɧɟɟ θη % ɢ ɬɨɥɶɤɨ ɧɚ ɲɟɫɬɢ ɇɉɁ ɩɪɟɜɵɲɚɟɬ 80 %, ɩɪɢɛɥɢɠɚɹɫɶ ɤ ɭɪɨɜɧɸ ɫɨɜɪɟɦɟɧɧɵɯ 
ɡɚɪɭɛɟɠɧɵɯ ɇɉɁ (ɨɬ 8η ɞɨ λη %).ν 

- ɧɢɡɤɨɣ ɞɨɥɟɣ ɞɟɫɬɪɭɤɬɢɜɧɵɯ ɩɪɨɰɟɫɫɨɜ (ɤɚɬɚɥɢɬɢɱɟɫɤɢɣ ɤɪɟɤɢɧɝ, ɝɢɞɪɨɤɪɟɤɢɧɝ, ɤɨɤɫɨɜɚɧɢɟ) ɜ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɫɯɟɦɟ ɩɟɪɟɪɚɛɨɬɤɢ ɧɟɮɬɢ ɢ ɧɢɡɤɨɣ ɞɨɥɟɣ ɨɛɥɚɝɨɪɚɠɢɜɚɸɳɢɯ ɩɪɨɰɟɫɫɨɜ. ȼ ɩɨɫɥɟɞɧɢɟ ɝɨɞɵ ɜ 
Ɋɨɫɫɢɢ ɷɬɨɬ ɩɨɤɚɡɚɬɟɥɶ ɧɟ ɩɪɟɜɵɲɚɟɬ 1γ % ɨɬ ɨɛɴɟɦɚ ɩɟɪɜɢɱɧɨɣ ɩɟɪɟɪɚɛɨɬɤɢ ɧɟɮɬɢ (ɜ ɫɬɪɚɧɚɯ Ɂɚɩɚɞɧɨɣ 
ȿɜɪɨɩɵ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɨɬ γ0 % ɞɨ η0 % ɢ ɜɵɲɟ). ɗɬɨ ɜɥɟɱɟɬ ɡɚ ɫɨɛɨɣ ɧɢɡɤɢɣ ɜɵɯɨɞ ɫɭɦɦɵ ɫɜɟɬɥɵɯ 
ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɧɚ ɪɨɫɫɢɣɫɤɢɯ ɇɉɁ (ɧɟ ɛɨɥɟɟ η0 %), ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɩɟɪɟɞɨɜɵɦɢ ɇɉɁ ɡɚɩɚɞɧɵɯ ɫɬɪɚɧ (ɧɟ ɦɟɧɟɟ 
7η %), ɱɬɨ ɨɛɭɫɥɨɜɥɟɧɨ ɨɬɫɭɬɫɬɜɢɟɦ ɧɚɛɨɪɚ ɩɪɨɰɟɫɫɨɜ ɩɨ ɝɥɭɛɨɤɨɣ ɩɟɪɟɪɚɛɨɬɤɟ ɧɟɮɬɢ, ɱɬɨ ɨɬɥɢɱɚɟɬ 
ɨɬɟɱɟɫɬɜɟɧɧɵɟ ɡɚɜɨɞɵ ɨɬ ɇɉɁ ɋɒȺ ɢ ɫɬɪɚɧ Ɂɚɩɚɞɧɨɣ ȿɜɪɨɩɵ, ɝɞɟ ɜɵɯɨɞ ɦɚɡɭɬɚ ɫɨɫɬɚɜɥɹɟɬ η ɢ 1β %, 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. ɋɭɦɦɚɪɧɚɹ ɦɨɳɧɨɫɬɶ ɭɫɬɚɧɨɜɨɤ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ ɢ ɝɢɞɪɨɤɪɟɤɢɧɝɚ ɜ ɧɚɲɟɣ ɫɬɪɚɧɟ ɜ 
ɧɟɫɤɨɥɶɤɨ ɪɚɡ ɦɟɧɶɲɟ, ɱɟɦ ɜ ȿɜɪɨɩɟ ɢ ɋɒȺ, ɢ ɥɢɲɶ ɫɭɦɦɚɪɧɵɟ ɦɨɳɧɨɫɬɢ ɭɫɬɚɧɨɜɨɤ ɩɨ ɪɢɮɨɪɦɢɧɝɭ 
ɫɨɩɨɫɬɚɜɢɦɵ ɫ ɟɜɪɨɩɟɣɫɤɢɦɢ ɢ ɚɦɟɪɢɤɚɧɫɤɢɦɢ.  Ⱦɨɥɹ ɞɟɫɬɪɭɤɬɢɜɧɵɯ ɩɪɨɰɟɫɫɨɜ  ɨɬ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ 
ɩɪɢɛɥɢɠɚɟɬɫɹ ɥɢɲɶ ɤ β1%, ɞɨɥɹ ɜɬɨɪɢɱɧɵɯ ɩɪɨɰɟɫɫɨɜ – 54 %; 

- ɧɢɡɤɢɦ ɭɪɨɜɧɟɦ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ  ɬɪɭɞɚ (ɧɢɠɟ ɦɢɪɨɜɨɝɨ ɜ γ-η ɪɚɡ)ν 
- ɡɧɚɱɢɬɟɥɶɧɵɦ ɮɢɡɢɱɟɫɤɢɦ ɢ ɦɨɪɚɥɶɧɵɦ ɢɡɧɨɫɨɦ ɨɛɨɪɭɞɨɜɚɧɢɹ (ɂɡ 27 ɤɪɭɩɧɵɯ ɇɉɁ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ 

ɜ Ɋɨɫɫɢɢ, ɲɟɫɬɶ ɛɵɥɢ ɩɭɳɟɧɵ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ ɞɨ ɜɨɣɧɵ, ɟɳɟ ɲɟɫɬɶ — ɩɨɫɬɪɨɟɧɵ ɞɨ 1950 ɝ.,  ɜɨɫɟɦɶ – ɜɜɟɞɟɧɵ ɜ 
ɫɬɪɨɣ ɞɨ 1λθ0 ɝ, β0 ɢɡ β7 ɇɉɁ ɪɚɛɨɬɚɸɬ ɩɨ ζ0-η0 ɥɟɬ. ɗɬɢ ɞɚɧɧɵɟ ɭɤɚɡɵɜɚɸɬ, ɱɬɨ ɪɟɡɟɪɜɵ ɪɨɫɫɢɣɫɤɨɣ 
ɧɟɮɬɟɩɟɪɟɪɚɛɨɬɤɢ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɭɜɟɥɢɱɟɧɢɹ ɨɬɛɨɪɚ ɫɜɟɬɥɵɯ ɩɪɨɞɭɤɬɨɜ ɫ ɬɨɧɧɵ ɫɵɪɶɹ ɨɫɬɚɸɬɫɹ ɨɱɟɧɶ 
ɡɧɚɱɢɬɟɥɶɧɵɦɢ ɢ ɨɰɟɧɢɜɚɸɬɫɹ ɧɚ ɭɪɨɜɧɟ η0  ɦɥɧ. ɬ/ɝɨɞ ɩɪɢ ɫɭɳɟɫɬɜɭɸɳɟɦ ɨɛɴɟɦɟ ɩɟɪɜɢɱɧɨɣ ɩɟɪɟɪɚɛɨɬɤɢ ɧɚ 
ɭɪɨɜɧɟ βη0 ɦɥɧ. ɬ. ɧɟɮɬɢ ɜ ɝɨɞ. 

ȼ ɨɛɳɟɣ ɫɬɨɢɦɨɫɬɢ ɡɚɬɪɚɬ ɧɚ ɩɟɪɟɪɚɛɨɬɤɭ ɧɟɮɬɢ ɡɚɬɪɚɬɵ ɧɚ ɬɨɩɥɢɜɨ ɢ ɷɧɟɪɝɢɸ ɫɨɫɬɚɜɥɹɸɬ θ0-70 %. 
 

ɉɟɪɫɩɟɤɬɢɜɧɵɟ ɬɟɯɧɨɥɨɝɢɢ  ɝɚɡɨɯɢɦɢɢ ɢ ɧɟɮɬɟɯɢɦɢɢ 
ɇɚɢɛɨɥɟɟ ɩɟɪɫɩɟɤɬɢɜɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ɜ ɝɚɡɨɯɢɦɢɢ ɫɜɹɡɚɧɵ ɫ ɜɨɜɥɟɱɟɧɢɟɦ ɜ ɩɟɪɟɪɚɛɨɬɤɭ ɩɨɩɭɬɧɨɝɨ ɢ 

ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ. ɇɟɨɛɯɨɞɢɦɨ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɬɪɚɞɢɰɢɨɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ɜɤɥɸɱɚɸɬ ɩɚɪɨɜɭɸ 
ɤɨɧɜɟɪɫɢɸ ɦɟɬɚɧɚ, ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ ɜ ɫɢɧɬɟɡ-ɝɚɡν ɬɪɚɞɢɰɢɨɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ɩɨɥɭɱɟɧɢɹ ɦɟɬɚɧɨɥɚ, ɮɨɪɦɚɥɶɞɟɝɢɞɚ, 
ɭɤɫɭɫɧɨɣ ɤɢɫɥɨɬɵ, ɚɥɶɞɟɝɢɞɨɜ ɢ ɞɪ. ɩɪɨɞɭɤɬɨɜ. Ɍɪɚɞɢɰɢɨɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ɫɢɧɬɟɡɚ ɭɤɚɡɚɧɧɵɯ ɩɪɨɞɭɤɬɨɜ ɦɨɝɭɬ 
ɛɵɬɶ ɱɚɫɬɢɱɧɨ ɡɚɦɟɧɟɧɵ ɧɚ ɧɨɜɵɟ. Ɍɚɤ, ɜ ɩɨɥɭɱɟɧɢɢ ɫɢɧɬɟɡ-ɝɚɡɚ ɫɭɳɟɫɬɜɟɧɧɨ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɪɨɥɶ ɨɤɢɫɥɢɬɟɥɶɧɨɣ 
ɤɨɧɜɟɪɫɢɢ, ɤɨɬɨɪɚɹ ɦɨɠɟɬ ɛɵɬɶ ɪɟɲɟɧɚ ɤɚɤ ɜ ɭɠɟ ɩɪɟɞɥɚɝɚɟɦɵɯ ɬɟɯɧɨɥɨɝɢɹɯ ɩɚɪɰɢɚɥɶɧɨɝɨ ɨɤɢɫɥɟɧɢɹ, ɬɚɤ ɢ ɜ 
ɬɟɯɧɨɥɨɝɢɢ ɩɨɥɭɱɟɧɢɹ ɫɢɧɬɟɡ-ɝɚɡɚ ɜ ɪɟɚɤɬɨɪɚɯ ɫ ɞɜɢɠɭɳɢɦɫɹ ɫɥɨɟɦ ɤɚɬɚɥɢɡɚɬɨɪɚ, ɜ ɤɨɬɨɪɵɯ ɨɬɫɭɬɫɬɜɭɟɬ 
ɫɦɟɲɟɧɢɟ ɤɢɫɥɨɪɨɞɚ ɢ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ. ȼ ɫɢɧɬɟɡɟ ɦɟɬɚɧɨɥɚ ɨɩɪɟɞɟɥɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɦɨɠɟɬ ɩɪɢɨɛɪɟɫɬɢ 
ɬɟɯɧɨɥɨɝɢɹ ɫɢɧɬɟɡɚ ɜ ɤɢɩɹɳɟɦ ɫɥɨɟ. ȼ ɩɪɨɰɟɫɫɚɯ ɫ ɭɱɚɫɬɢɟɦ ɦɟɬɚɥɥɨɤɨɦɩɥɟɤɫɧɵɯ ɤɚɬɚɥɢɡɚɬɨɪɨɜ 
(ɤɚɪɛɨɧɢɥɢɪɨɜɚɧɢɟ, ɝɢɞɪɨɮɨɪɦɢɥɢɪɨɜɚɧɢɟ) ɫɭɳɟɫɬɜɟɧɧɭɸ ɪɨɥɶ ɧɚɱɢɧɚɸɬ ɢɝɪɚɬɶ ɬɟɯɧɨɥɨɝɢɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 
ɧɨɜɵɯ ɢɦɦɨɛɢɥɢɡɨɜɚɧɧɵɯ ɫɢɫɬɟɦ ɢ ɚɥɶɬɟɪɧɚɬɢɜɧɵɯ ɪɚɫɬɜɨɪɢɬɟɥɟɣ.  
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ɉɊɈȻɅȿɆɕ ȽȿɈɅɈȽɂɂ ɂ ɈɋȼɈȿɇɂə ɇȿȾɊ 

Ⱥɥɶɬɟɪɧɚɬɢɜɧɵɦɢ ɬɟɯɧɨɥɨɝɢɹɦɢ ɩɟɪɟɪɚɛɨɬɤɢ ɩɪɢɪɨɞɧɨɝɨ ɢ ɩɨɩɭɬɧɨɝɨ ɝɚɡɚ  ɦɨɝɭɬ ɫɥɭɠɢɬɶ ɬɟɯɧɨɥɨɝɢɢ 
ɩɨɥɭɱɟɧɢɹ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɩɨ Ɏɢɲɟɪɭ-Ɍɪɨɩɲɭ, ɩɟɪɟɪɚɛɨɬɤɢ ɦɟɬɚɧɨɥɚ ɜ ɨɥɟɮɢɧɵ ɢɥɢ ɛɟɧɡɢɧɵ. ȼ ɩɨɫɥɟɞɧɢɟ ɝɨɞɵ 
ɛɵɥɢ  ɩɪɟɞɥɨɠɟɧɵ ɧɨɜɵɟ ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɵɟ ɧɚɧɨɫɬɪɭɤɬɭɪɢɪɨɜɚɧɧɵɟ ɫɢɫɬɟɦɵ, ɩɨɡɜɨɥɹɸɳɢɟ ɩɪɟɜɪɚɳɚɬɶ ɦɟɬɚɧ  
ɜ ɷɬɢɥɟɧ, ɱɬɨ ɩɪɢɜɟɥɨ ɤ ɚɤɬɢɜɧɨɦɭ ɪɚɡɜɢɬɢɸ ɧɟɫɤɨɥɶɤɢɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɪɟɲɟɧɢɣ ɜ ɞɚɧɧɨɣ ɫɮɟɪɟμ  

- Ʉɨɧɜɟɪɫɢɹ ɦɟɬɚɧɚ ɱɟɪɟɡ ɫɢɧɬɟɡ-ɝɚɡ ɜ ɨɤɢɫɝɟɧɚɬɵ (ɦɟɬɚɧɨɥ, ɞɢɦɟɬɢɥɨɜɵɣ ɷɮɢɪ), ɚ ɩɨɫɥɟɞɧɢɟ ɫ 
ɩɨɦɨɳɶɸ ɧɚɧɨɫɬɪɭɤɬɭɪɢɪɨɜɚɧɧɵɯ ɫɢɫɬɟɦ – ɜ ɨɥɟɮɢɧɵ ɢ ɠɢɞɤɢɟ ɭɝɥɟɜɨɞɨɪɨɞɵ. 

 
Ⱦɚɧɧɨɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɟ ɪɟɲɟɧɢɟ ɩɪɟɞɩɨɥɚɝɚɟɬ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɭɠɟ ɯɨɪɨɲɨ ɨɬɪɚɛɨɬɚɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ 

ɩɨɥɭɱɟɧɢɹ ɨɤɫɢɝɟɧɚɬɨɜ ɜ ɫɨɱɟɬɚɧɢɢ ɫ  ɧɨɜɨɣ ɬɟɯɧɨɥɨɝɢɟɣ – ɫɢɧɬɟɡɚ ɨɥɟɮɢɧɨɜ. Ⱦɥɹ ɪɟɚɥɢɡɚɰɢɢ ɩɨɫɥɟɞɧɟɣ 
ɧɟɨɛɯɨɞɢɦɨ ɫɨɡɞɚɧɢɟ ɧɨɜɵɯ ɧɚɧɨɫɬɪɭɤɬɭɪɢɪɨɜɚɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɫ ɨɩɬɢɦɚɥɶɧɨɣ ɤɢɫɥɨɬɧɨɫɬɶɸ ɢ ɩɨɪɢɫɬɨɣ 
ɫɬɪɭɤɬɭɪɨɣ, ɤɨɬɨɪɚɹ ɛɵ ɨɛɟɫɩɟɱɢɥɚ ɭɫɬɨɣɱɢɜɨɫɬɶ ɤɚɬɚɥɢɡɚɬɨɪɨɜ ɜ ɬɟɱɟɧɢɢ ɞɥɢɬɟɥɶɧɨɝɨ ɩɟɪɢɨɞɚ ɜɪɟɦɟɧɢ. 
Ɍɪɟɛɨɜɚɧɢɹ ɤ ɬɚɤɢɦ ɦɚɬɟɪɢɚɥɚɦ ɨɩɪɟɞɟɥɹɸɬɫɹ ɯɚɪɚɤɬɟɪɨɦ ɜɵɛɪɚɧɧɨɝɨ ɩɪɨɰɟɫɫɚμ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɟɝɨ ɜ 
ɫɬɚɰɢɨɧɚɪɧɨɦ ɫɥɨɟ ɜɚɠɧɨ ɫɨɱɟɬɚɧɢɟ ɦɚɤɫɢɦɚɥɶɧɨɣ ɫɟɥɟɤɬɢɜɧɨɫɬɢ ɩɨ ɨɥɟɮɢɧɚɦ (ɩɪɨɩɢɥɟɧ, ɷɬɢɥɟɧ, ɠɟɥɚɬɟɥɶɧɨ 
ɛɨɥɟɟ λη%) ɫ ɞɥɢɬɟɥɶɧɨɣ ɭɫɬɨɣɱɢɜɨɫɬɶɸ ɤ ɤɨɫɨɨɛɪɚɡɨɜɚɧɢɸ. Ⱦɥɹ ɩɪɨɰɟɫɫɚ ɜ ɤɢɩɹɳɟɦ ɫɥɨɟ ɫ ɧɟɩɪɟɪɵɜɧɨɣ 
ɪɟɝɟɧɟɪɚɰɢɟɣ ɤɚɬɚɥɢɡɚɬɨɪɚ ɜɚɠɧɵɦ ɹɜɥɹɟɬɫɹ ɧɟ ɬɨɥɶɤɨ ɜɵɫɨɤɚɹ ɤɨɧɜɟɪɫɢɹ ɢ ɫɟɥɟɤɬɢɜɧɨɫɬɶ, ɧɨ ɢ ɜɵɫɨɤɚɹ 
ɭɫɬɨɣɱɢɜɨɫɬɶ ɩɪɢ ɭɞɚɥɟɧɢɢ ɤɨɤɫɚ. ɉɪɟɞɥɚɝɚɟɦɵɟ ɤ ɪɟɚɥɢɡɚɰɢɢ ɬɟɯɧɨɥɨɝɢɢ  ɩɪɟɜɪɚɳɟɧɢɹ ɨɤɫɢɝɟɧɚɬɨɜ ɜ ɛɟɧɡɢɧɵ 
ɩɨɡɜɨɥɹɸɬ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɫɩɨɥɶɡɭɟɦɨɝɨ ɤɚɬɚɥɢɡɚɬɨɪɚ ɧɟ ɬɨɥɶɤɨ ɩɨɥɭɱɚɬɶ ɫɭɳɟɫɬɜɟɧɧɨ ɥɭɱɲɢɣ ɩɨ ɤɚɱɟɫɬɜɭ 
ɜɵɫɨɤɨɨɤɬɚɧɨɜɵɣ ɛɟɧɡɢɧ, ɧɟ ɫɨɞɟɪɠɚɳɢɣ ɞɭɪɨɥɚν ɚɧɚɥɨɝ ɝɚɡɨɜɨɝɨ ɤɨɧɞɟɧɫɚɬɚ ɢɥɢ ɩɪɹɦɨɝɨɧɧɨɝɨ ɛɟɧɡɢɧɚ ɞɥɹ  
ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɜɦɟɫɬɟ ɫ ɧɟɮɬɶɸ. ɋɭɳɟɫɬɜɟɧɧɨ ɬɚɤɠɟ, ɱɬɨ ɩɪɟɞɥɚɝɚɟɦɵɟ ɤ ɪɟɚɥɢɡɚɰɢɢ ɬɟɯɧɨɥɨɝɢɢ ɨɛɥɚɞɚɸɬ 
ɩɪɟɢɦɭɳɟɫɬɜɨɦ ɩɟɪɟɞ ɢɡɜɟɫɬɧɵɦ ɩɪɨɰɟɫɫɨɦ ɮɢɪɦɵ MШЛТХ. Ⱦɢɦɟɬɢɥɨɜɵɣ ɷɮɢɪ ɫɨɞɟɪɠɢɬ ɜ ɫɜɨɟɦ ɫɨɫɬɚɜɟ ɜ ɞɜɚ 
ɪɚɡɚ ɛɨɥɶɲɟ ɚɬɨɦɨɜ ɭɝɥɟɪɨɞɚ, ɱɟɦ ɦɟɬɚɧɨɥ, ɱɬɨ ɜɟɞɟɬ ɤ ɭɦɟɧɶɲɟɧɢɸ ɪɚɡɦɟɪɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ. Ȼɥɚɝɨɞɚɪɹ 
ɦɟɧɶɲɟɦɭ ɬɟɩɥɨɜɵɞɟɥɟɧɢɸ ɢ  ɛɥɚɝɨɞɚɪɹ ɫɧɢɠɟɧɢɸ ɤɨɥɢɱɟɫɬɜɚ ɜɨɞɵ ɜ ɪɟɚɤɰɢɨɧɧɨɣ ɫɪɟɞɟ ɫɪɨɤ ɫɥɭɠɛɵ 
ɤɚɬɚɥɢɡɚɬɨɪɚ ГSM-η, ɢɫɩɨɥɶɡɭɟɦɨɝɨ ɩɪɢ ɩɨɥɭɱɟɧɢɢ ɛɟɧɡɢɧɚ ɢɡ ȾɆɗ, ɛɨɥɶɲɟ, ɱɟɦ  ɜ MШЛТХ- ɩɪɨɰɟɫɫɟ. 
ɗɧɟɪɝɨɡɚɬɪɚɬɵ ɩɪɢ ɟɝɨ ɨɫɭɳɟɫɬɜɥɟɧɢɢ ɧɚ з 1η- β0 % ɧɢɠɟ, ɱɟɦ ɩɪɢ ɩɨɥɭɱɟɧɢɢ ɛɟɧɡɢɧɚ ɢɡ ɫɢɧɬɟɡ-ɝɚɡɚ ɱɟɪɟɡ 
ɦɟɬɚɧɨɥ. ɉɪɢ ɷɬɨɦ ɛɟɧɡɢɧ, ɩɨɥɭɱɚɟɦɵɣ ɢɡ ɫɢɧɬɟɡ-ɝɚɡɚ ɱɟɪɟɡ ȾɆɗ, ɢɦɟɟɬ ɫɬɨɥɶ ɠɟ ɜɵɫɨɤɨɟ ɤɚɱɟɫɬɜɨ, ɤɚɤ ɢ 
ɛɟɧɡɢɧ MШЛТХ- ɩɪɨɰɟɫɫɚ.  

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɜɟɞɭɳɢɟ ɧɟɮɬɟɝɚɡɨɜɵɟ ɤɨɦɩɚɧɢɢ ȿɜɪɨɩɵ ɢ ɦɢɪɚ ɧɚɱɚɥɢ ɲɢɪɨɤɨɦɚɫɲɬɚɛɧɵɟ 
ɢɧɜɟɫɬɢɰɢɢ ɜ ɩɪɢɧɰɢɩɢɚɥɶɧɨ  ɧɨɜɨɟ ɧɚɩɪɚɜɥɟɧɢɟ ɩɪɨɢɡɜɨɞɫɬɜɚ ɫɵɪɶɹ ɞɥɹ ɧɟɮɬɟɯɢɦɢɢ  - ɨɥɟɮɢɧɨɜ ɋβ-ɋζ ɢɡ 
ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ. Ʉ ɧɚɫɬɨɹɳɟɦɭ ɜɪɟɦɟɧɢ ɷɬɢ ɩɪɨɰɟɫɫɵ, ɪɚɡɪɚɛɚɬɵɜɚɟɦɵɟ ɜ ɬɟɱɟɧɢɟ ɩɨɫɥɟɞɧɢɯ β0 ɥɟɬ ɰɟɥɵɦ 
ɪɹɞɨɦ ɮɢɪɦ (MШЛТХ τТХ ωШЫЩШЫКЭТШЧ, EббШЧ MШЛТХ ωШЫЩШЫКЭТШЧ, UτP, HвНЫШ σШЫЬФ ɢ ɞɪ.), ɞɨɜɟɞɟɧɵ ɞɨ 
ɤɨɦɦɟɪɱɟɫɤɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɢ ɫɟɝɨɞɧɹ ɚɤɬɢɜɧɨ ɜɧɟɞɪɹɸɬɫɹ ɜ ɩɪɨɦɵɲɥɟɧɧɨɫɬɶμ ɫ β00θ ɝ. ɤɪɭɩɧɵɣ ɡɚɜɨɞ 
ɪɚɛɨɬɚɟɬ ɜ ɇɢɝɟɪɢɢ, ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɡɚɜɨɞɨɜ ɜɟɞɟɬɫɹ ɜ Ȼɟɥɶɝɢɢ  ɢ Ʉɢɬɚɟ, Ȼɥɢɠɧɟɦ ȼɨɫɬɨɤɟ.   Ɇɟɬɨɞɵ ɩɪɟɜɪɚɳɟɧɢɹ 
ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ ɜ ɧɢɡɲɢɟ ɨɥɟɮɢɧɵ ɱɟɪɟɡ ɞɢɦɟɬɢɥɨɜɵɣ ɷɮɢɪ, ɩɨɥɭɱɚɟɦɵɣ ɞɟɝɢɞɪɚɬɚɰɢɟɣ ɦɟɬɚɧɨɥɚ, 
ɪɚɡɪɚɛɚɬɵɜɚɸɬɫɹ ɮɢɪɦɨɣ LЮЫРТ (ɫɨɜɦɟɫɬɧɨ ɫ MG TОМСЧШХШРТОЬ AG, MОЭКХХРОЬОХХЬМСКПЭ AG, SЮН-ωСОЦТО AG) ɢ 
ɤɨɦɩɚɧɢɟɣ VКЧ DТУТФ TОМСЧШХШРТОЬ. ɉɪɨɰɟɫɫɵ ɩɨɥɭɱɟɧɢɹ ɧɢɡɲɢɯ ɨɥɟɮɢɧɨɜ ɢɡ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ ɱɟɪɟɡ ɫɬɚɞɢɸ 
ɩɪɹɦɨɝɨ ɫɢɧɬɟɡɚ ɞɢɦɟɬɢɥɨɜɨɝɨ ɷɮɢɪɚ ɢɡ ɋɈ/ɇβ ɪɚɡɪɚɛɚɬɵɜɚɸɬɫɹ ɹɩɨɧɫɤɨɣ ɮɢɪɦɨɣ JGω ωШЫЩШЫКЭТШЧ.  

ɉɪɟɜɪɚɳɟɧɢɟ ɫɢɧɬɟɡ-ɝɚɡɚ, ɩɨɥɭɱɟɧɧɨɝɨ ɢɡ ɦɟɬɚɧɚ ɜ ɭɝɥɟɜɨɞɨɪɨɞɵ ɢɥɢ ɫɩɢɪɬɵ ɧɚ 
ɧɚɧɨɫɬɪɭɤɬɭɪɢɪɨɜɚɧɧɵɯ ɤɚɬɚɥɢɡɚɬɨɪɚɯ (ɪɟɚɤɰɢɹ Ɏɢɲɟɪɚ-Ɍɪɨɩɲɚ).  

 
Ⱦɚɧɧɵɣ ɩɪɨɰɟɫɫ ɬɪɟɛɭɟɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜɵɫɨɤɨɫɬɚɛɢɥɶɧɵɯ ɢ ɚɤɬɢɜɧɵɯ ɤɚɬɚɥɢɡɚɬɨɪɨɜ ɞɥɹ ɩɨɥɭɱɟɧɢɹ 

ɫɦɟɫɢ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɢ ɪɚɡɪɚɛɨɬɤɚ ɧɚɧɚɨɫɬɪɭɤɬɭɪɢɪɨɜɚɧɧɵɯ ɤɚɬɚɥɢɡɚɬɨɪɨɜ ɦɨɠɟɬ ɩɨɡɜɨɥɢɬɶ ɭɜɟɥɢɱɢɬɶ 
ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɞɚɧɧɨɝɨ ɩɪɨɰɟɫɫɚ. ȼɚɠɧɵɦɢ ɬɟɯɧɢɱɟɫɤɢɦɢ ɪɟɲɟɧɢɹɦ ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɹɜɥɹɸɬɫɹ ɪɟɲɟɧɢɹ ɩɨ 
ɤɨɧɫɬɪɭɤɰɢɢ ɪɟɚɤɬɨɪɨɜ – ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɫɥɚɪɪɢ, ɦɢɤɪɨɤɚɧɚɥɶɧɵɯ ɪɟɚɤɬɨɪɨɜ. ȼɨɡɦɨɠɧɨ ɪɟɲɟɧɢɟ, ɫɜɹɡɚɧɧɨ ɫ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɧɚɧɨɫɬɪɭɤɬɭɪɢɪɨɜɚɧɧɵɯ ɦɟɦɛɪɚɧ. Ɍɟɯɧɨɥɨɝɢɹ Ɏɢɲɟɪɚ-Ɍɪɨɩɲɚ  ɩɨɡɜɨɥɹɟɬ ɩɨɥɭɱɚɬɶ  ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ  ɢɫɩɨɥɶɡɭɟɦɨɣ ɬɟɯɧɨɥɨɝɢɢ   ɫɦɟɫɢ ɩɚɪɚɮɢɧɨɜ ɫ ɨɥɟɮɢɧɚɦɢ  ɢɥɢ ɥɢɧɟɣɧɵɟ ɩɚɪɚɮɢɧɵ 
ɧɨɪɦɚɥɶɧɨɝɨ ɫɬɪɨɟɧɢɹ (ɜɚɤɫɵ), ɩɟɪɟɪɚɛɨɬɤɚ ɤɨɬɨɪɵɯ ɬɪɟɛɭɟɬ ɤɨɦɩɥɟɤɫɧɨɣ ɫɯɟɦɵ ɩɪɨɢɡɜɨɞɫɬɜɚ. Ɋɟɚɥɢɡɨɜɚɧɧɵɟ ɜ 
ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɬɟɯɧɨɥɨɝɢɢ ɮɢɪɦ SКЬШХ ɢ SСОХХ  ɧɟɞɨɫɬɚɬɨɱɧɨ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɵ ɢ ɬɪɟɛɭɸɬ ɫɭɳɟɫɬɜɟɧɧɨ 
ɛɨɥɶɲɢɯ ɢɧɜɟɫɬɢɰɢɣ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɩɪɨɰɟɫɫɚɦɢ ɩɪɟɜɪɚɳɟɧɢɹ ɨɤɫɢɝɟɧɚɬɨɜ ɜ ɭɝɥɟɜɨɞɨɪɨɞɵ. Ɍɟɯɧɨɥɨɝɢɹ 
ɩɨɥɭɱɟɧɢɹ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɢɡ ɫɢɧɬɟɡ-ɝɚɡɚ ɡɧɚɱɢɬɟɥɶɧɨ ɦɟɧɟɟ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɚ, ɱɟɦ ɩɪɨɰɟɫɫɵ ɩɨɥɭɱɟɧɢɹ ɦɟɬɚɧɨɥɚ 
ɢɥɢ ɞɢɦɟɬɢɥɨɜɨɝɨ ɷɮɢɪɚ.  

ɉɪɟɜɪɚɳɟɧɢɟ ɦɟɬɚɧɚ ɩɨ ɪɟɚɤɰɢɢ  ɫ ɤɢɫɥɨɪɨɞɨɦ ɧɚ ɫɩɟɰɢɚɥɶɧɵɯ ɫɨɡɞɚɧɧɵɯ ɧɚɧɨɫɬɪɭɤɬɭɪɢɪɨɜɚɧɧɵɯ 
ɤɚɬɚɥɢɡɚɬɨɪɚɯ ɜ ɷɬɢɥɟɧ.  

 
Ⱦɚɧɧɨɟ ɪɟɲɟɧɢɟ ɦɨɠɟɬ ɛɵɬɶ ɪɟɚɥɢɡɨɜɚɧɨ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɨɫɨɛɨɝɨ ɬɢɩɚ ɪɟɚɤɬɨɪɚ, ɫɜɨɞɹɳɟɝɨ ɤ 

ɦɢɧɢɦɭɦɭ ɝɨɦɨɮɚɡɧɵɟ ɪɟɚɤɰɢɢ. Ɍɚɤɠɟ ɭɫɥɨɜɢɟɦ ɪɟɚɥɢɡɚɰɢɢ ɞɚɧɧɨɝɨ ɩɪɨɰɟɫɫɚ ɜ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɹɜɥɹɟɬɫɹ 
ɪɚɡɪɚɛɨɬɤɚ ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɦɟɬɨɞɚ ɩɨɥɭɱɟɧɢɟ ɤɚɬɚɥɢɡɚɬɨɪɚ ɨɤɢɫɥɟɧɢɹ,  ɤɨɬɨɪɵɣ ɛɵ ɩɨɡɜɨɥɢɥ ɞɨɫɬɢɝɚɬɶ 
ɦɚɤɫɢɦɚɥɶɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɟɜɪɚɳɟɧɢɹ. Ⱦɥɹ ɷɬɨɝɨ ɧɟɨɛɯɨɞɢɦɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɫɩɟɰɢɚɥɶɧɵɯ ɦɟɬɨɞɨɜ, 
ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɨɩɬɢɦɚɥɶɧɭɸ ɫɬɪɭɤɬɭɪɭ ɤɚɬɚɥɢɡɚɬɨɪɚ ɧɚ ɧɚɧɨɭɪɨɜɧɟ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜ ɡɚɤɥɸɱɟɧɢɟ ɧɟɨɛɯɨɞɢɦɨ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɞɥɹ ɝɚɡɨɯɢɦɢɢ ɜɚɠɧɟɣɲɢɦɢ ɩɪɢɡɧɚɧɵ 
ɬɟɯɧɨɥɨɝɢɢ, ɫɜɹɡɚɧɧɵɟ ɜ ɩɟɪɟɪɚɛɨɬɤɨɣ ɩɪɢɪɨɞɧɵɯ ɢ ɩɨɩɭɬɧɵɯ ɧɟɮɬɹɧɵɯ ɝɚɡɨɜ ɜ ɫɢɧɬɟɡ-ɝɚɡ, ɫ ɤɨɧɜɟɪɫɢɣ ɫɢɧɬɟɡ-
ɝɚɡɨɜ ɱɟɪɟɡ ɦɟɬɚɧɨɥ ɜ ɛɟɧɡɢɧɵ ɢ ɨɥɟɮɢɧɵ, ɤɨɧɜɟɪɫɢɟɣ ɞɢɦɟɬɢɥɨɜɨɝɨ ɷɮɢɪɚ ɜ ɛɟɧɡɢɧɵ ɢ ɥɟɝɤɢɣ ɝɚɡɨɜɵɣ 
ɤɨɧɞɟɧɫɚɬ, ɩɨɥɭɱɟɧɢɟɦ ɨɥɟɮɢɧɨɜ  ɢɡ ɞɢɦɟɬɢɥɨɜɨɝɨ ɷɮɢɪɚ, ɩɨɥɭɱɟɧɢɟ ɦɟɬɚɧɨɥɚ ɢɡ ɫɢɧɬɟɡ-ɝɚɡɚ ɜ ɤɢɩɹɳɟɦ ɫɥɨɟ, 
ɦɟɦɛɪɚɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ɪɚɡɞɟɥɟɧɢɹ ɢ ɜɵɞɟɥɟɧɢɹ ɜɨɞɨɪɨɞɚ, ɩɨɥɭɱɟɧɢɟ ɫɢɧɬɟɡ-ɝɚɡɚ ɫ ɪɚɡɞɟɥɶɧɵɦ ɨɤɢɫɥɟɧɢɟɦ – 
ɜɨɫɫɬɚɧɨɜɥɟɧɢɟɦ, ɩɨɥɭɱɟɧɢɟ ɷɬɢɥɟɧɚ ɢɡ ɦɟɬɚɧɚ ɨɤɢɫɥɢɬɟɥɶɧɨɣ ɞɢɦɟɪɢɡɚɰɢɟɣ.  
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For partial oxidation (POX) of ethanol, the effect of CeO2-doping on catalytic performance particularly 

regarding by- -Al2O3-supported Pt-catalyst.  
Ȗ-Al2O3 was chosen as a high surface support despite of its acid properties, which lead to dehydration of ethanol 

to ethylene. The occurrence of ethylene as a by-product is undesirable in the application of POX as a reforming step in 
solid oxide fuel cell systems. Coking downstream the catalyst is related to its role as a coke precursor. To neutralize 
ЬЮЫПКМО КМТНТЭв ШП Ȗ -Al2O3, metal oxides with basic properties like CeO2 added in various amount, aimed to study its 
impact on catalytic performance in connection with properties of the catalytic systems. 

The catalysts were prepared by wet-impregnation in form of powder. In catalytic tests particle fraction of 
βη0…γ1η µЦ аКЬ ЮЬОН КЧН НТХЮЭОН аТЭС qЮКЫЭг РЫКЧЮХКЭО ШП ЭСО ЬКЦО ЩКЫЭТМХО ПЫКМЭТШЧ. ωКЭКХвЭТМ ЭОЬЭЬ аОЫО НШЧО ТЧ К 
heated quartz reactor with connected NDIR- and GC-analysis. Input of chemical energy by ethanol was fixed for all 
catalytic tests at Pchem = 120 W.  

To figure out optimal reaction parameters, thermodynamic equilibrium calculations of POX of ethanol were 
done. They showed highest syngas-yields and suppression of coke formation for oxygen-to-carbon-ratios O/C near 1,1 
 ρ 700 °ω. FШЫ PτБ ШП ОЭСКЧШХ, ЫОПОЫЫТЧР ЭШ PτБ ШП ЦОЭСКЧО, ЭаШ ЫОКМЭТШЧ гШЧОЬ МШЮХН ЛО ОбЩОМЭОН Д1Ж. IЧ ࢡ КЧН (β,0=ݠ)
the first zone exothermic total oxidation of ethanol takes place. Endothermic dry and steam reforming proceed in the 
second zone, using previously formed CO2 and H2O. Considering that, process parameters were optimized prior to 
catalytic tests particularly regarding heat management. The axial disbalance of heat input by POX necessitates heating 
especially at the end of the reactor to balance temperature over reactor length and to guarantee an axial temperature 
НТППОЫОЧМО ∆ࢡ ξ 100 K. TСО СОКЭ ТЧЩЮЭ ШП ЭСО ТЧЬЭКХХОН СОКЭТЧР аКЬ ЬСШаЧ Лв ЛХКЧФ ОбЩОЫТЦОЧЭЬ аТЭС ТЧОЫЭ РКЬ ПХШа 
(Ɉɲɢɛɤɚ! ɂɫɬɨɱɧɢɤ ɫɫɵɥɤɢ ɧɟ ɧɚɣɞɟɧ.). As was shown in experiments of one chosen catalyst, its mass influences 
the axial temperature profile due to occurrence of exothermic reactions at the beginning of the reactor. Dilution ratios of 
the catalyst were investigated regarding their impact on axial temperature profile (Ɉɲɢɛɤɚ! ɂɫɬɨɱɧɢɤ ɫɫɵɥɤɢ ɧɟ 


