
4. ɄɈɋɆɂɑȿɋɄɂȿ ȾȼɂȽȺɌȿɅɂ 
ɍɱɟɧɵɟ ɢ ɢɧɠɟɧɟɪɵ, ɪɚɛɨɬɚɸɳɢɟ ɜ ɨɛɥɚɫɬɢ ɤɨɫɦɨɧɚɜɬɢɤɢ, ɜɫɟɝɞɚ ɫɬɪɟɦɢɥɢɫɶ ɫɨɡɞɚɜɚɬɶ 

ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɵɟ ɪɚɤɟɬɧɵɟ ɞɜɢɝɚɬɟɥɢ. ȼ ɱɚɫɬɧɨɫɬɢ, ɨɧɢ ɩɵɬɚɥɢɫɶ ɢɫɩɨɥɶɡɨɜɚɬɶ ɹɞɟɪɧɭɸ 

ɷɧɟɪɝɢɸ ɞɥɹ ɧɚɝɪɟɜɚ ɪɚɛɨɱɟɝɨ ɬɟɥɚ, ɬ.ɤ. ɷɬɨ ɩɨɡɜɨɥɹɥɨ ɫɞɟɥɚɬɶ ɞɨɫɬɭɩɧɵɦ ɩɨɥɟɬ ɤɨɫɦɨɧɚɜɬɨɜ ɧɚ 
Ɇɚɪɫ ɢ ɞɪɭɝɢɟ ɩɥɚɧɟɬɵ, ɚ ɬɚɤɠɟ ɩɨɥёɬɵ ɚɜɬɨɦɚɬɢɱɟɫɤɢɯ ɡɨɧɞɨɜ ɡɚ ɩɪɟɞɟɥɵ ɋɨɥɧɟɱɧɨɣ ɫɢɫɬɟɦɵ. 

Ɉɞɧɚɤɨ ɜɫɟɜɨɡɦɨɠɧɵɯ ɬɪɭɞɧɨɫɬɟɣ, ɜ ɬɨɦ ɱɢɫɥɟ ɮɢɧɚɧɫɨɜɵɯ, ɜɨɡɧɢɤɥɨ ɨɱɟɧɶ ɦɧɨɝɨ, ɢ ɫɟɝɨɞɧɹ ɧɢ 

Ɋɨɫɫɢɹ, ɧɢ ɋɒȺ ɧɟ ɢɦɟɸɬ ɩɪɢɝɨɞɧɵɯ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɧɚ ɤɨɫɦɢɱɟɫɤɢɣ ɚɩɩɚɪɚɬ ɹɞɟɪɧɵɯ ɪɚɤɟɬɧɵɯ 
ɞɜɢɝɚɬɟɥɟɣ (əɊȾ). ȼɫё ɠɟ ɢ ɋɋɋɊ ɢ ɋɒȺ ɩɪɢɦɟɪɧɨ ɜ ɨɞɧɨ ɜɪɟɦɹ ɫɨɡɞɚɥɢ ɢ ɢɫɩɵɬɵɜɚɥɢ ɧɚ 
ɫɬɟɧɞɚɯ ɩɪɨɬɨɬɢɩɵ ɬɚɤɢɯ ɞɜɢɝɚɬɟɥɟɣ.  

4.1 Аɦɟɪɢɤɚ 
ȼ ɋɒȺ ɪɚɛɨɬɵ ɩɨ ɫɨɡɞɚɧɢɸ ɹɞɟɪɧɨɝɨ ɪɚɤɟɬɧɨɝɨ ɞɜɢɝɚɬɟɥɹ «ɇȿɊȼȺ» (NERVA - Nuclear Engine for 

Rocket Vehicle Application) ɛɵɥɢ ɧɚɱɚɬɵ ɜ 1960 ɫɨɜɦɟɫɬɧɨ ɫ Ʉɨɦɢɫɫɢɟɣ ɩɨ ɚɬɨɦɧɨɣ ɷɧɟɪɝɢɢ. 

ɉɨɥɭɱɟɧɧɵɟ ɜ ɫɚɦɨɦ ɧɚɱɚɥɟ ɪɚɛɨɬ ɩɨ ɩɪɨɝɪɚɦɦɟ «Ɋɨɜɟɪ» ɜ Ʌɨɫ–Ⱥɥɚɦɨɫɫɤɨɣ ɥɚɛɨɪɚɬɨɪɢɢ 

ɨɛɧɚɞɟɠɢɜɚɸɳɢɟ ɪɟɡɭɥɶɬɚɬɵ ɩɨɫɥɭɠɢɥɢ ɩɨɜɨɞɨɦ ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɩɪɟɡɢɞɟɧɬ Ʉɟɧɧɟɞɢ ɜ ɫɜɨɟɣ ɪɟɱɢ 

ɜ 1961, ɩɨɫɜɹɳɟɧɧɨɣ ɩɥɚɧɚɦ ɜɵɫɚɞɤɢ ɧɚ Ʌɭɧɭ, ɩɪɢɡɜɚɥ ɤ ɭɫɤɨɪɟɧɢɸ ɪɚɛɨɬ ɩɨ ɫɨɡɞɚɧɢɸ ɹɞɟɪɧɵɯ 
ɪɚɤɟɬɧɵɯ ɞɜɢɝɚɬɟɥɟɣ, «ɤɨɬɨɪɵɟ ɨɛɟɳɚɸɬ ɧɨɜɵɟ ɜɨɡɦɨɠɧɨɫɬɢ ɜ ɨɫɭɳɟɫɬɜɥɟɧɢɢ ɡɚɦɚɧɱɢɜɵɯ ɢ 

ɛɟɫɩɪɟɰɟɞɟɧɬɧɵɯ ɩɨ ɦɚɫɲɬɚɛɚɦ ɢɫɫɥɟɞɨɜɚɧɢɣ ɤɨɫɦɨɫɚ ɡɚ ɩɪɟɞɟɥɚɦɢ ɥɭɧɧɨɣ ɨɪɛɢɬɵ». ȼɟɫɧɨɣ 

1969 ɛɵɥɢ ɡɚɜɟɪɲɟɧɵ ɧɚɡɟɦɧɵɟ ɢɫɩɵɬɚɧɢɹ «ɗɤɫ–Ɏ ɉɪɚɣɦ», ɩɪɨɬɨɬɢɩɚ ɹɞɟɪɧɨɝɨ ɞɜɢɝɚɬɟɥɹ.  
ɉɨ ɩɪɨɝɪɚɦɦɟ NERVA ɛɵɥ ɪɚɡɪɚɛɨɬɚɧ ɝɪɚɮɢɬɨɜɵɣ ɪɟɚɤɬɨɪ, ɨɯɥɚɠɞɚɟɦɵɣ ɠɢɞɤɢɦ 

ɜɨɞɨɪɨɞɨɦ, ɤɨɬɨɪɵɣ ɢɫɩɚɪɹɥɫɹ, ɧɚɝɪɟɜɚɥɫɹ ɢ ɜɵɛɪɚɫɵɜɚɥɫɹ ɱɟɪɟɡ ɪɚɤɟɬɧɨɟ ɫɨɩɥɨ. Ƚɪɚɮɢɬ ɛɵɥ 
ɜɵɛɪɚɧ ɢɡ-ɡɚ ɟɝɨ ɜɵɫɨɤɨɣ ɬɟɦɩɟɪɚɬɭɪɧɨɣ ɫɬɨɣɤɨɫɬɢ. ɉɨ ɩɪɨɟɤɬɭ NERVA əɊȾ ɞɨɥɠɟɧ ɛɵɥ 
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ɪɚɡɜɢɜɚɬɶ ɬɹɝɭ 1100 ɤɇ ɜ ɬɟɱɟɧɢɟ ɨɞɧɨɝɨ ɱɚɫɚ ɢ ɢɦɟɬɶ ɭɞɟɥɶɧɵɣ ɢɦɩɭɥɶɫ 800 ɫɟɤ, ɱɬɨ ɩɨɱɬɢ ɜɞɜɨɟ 
ɩɪɟɜɵɲɚɟɬ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɩɨɤɚɡɚɬɟɥɶ ɞɥɹ ɯɢɦɢɱɟɫɤɢɯ ɞɜɢɝɚɬɟɥɟɣ. 

Ɉɬɪɚɛɨɬɤɚ əɊȾ ɜɟɥɚɫɶ ɫɪɚɡɭ ɧɚ ɨɩɵɬɧɵɯ ɩɨɥɧɨɪɚɡɦɟɪɧɵɯ ɪɟɚɤɬɨɪɚɯ ɛɟɡ ɫɨɩɥɚ - Kiwi. ɉɪɢ 

ɷɬɨɦ ɬɟɩɥɨɜɵɞɟɥɹɸɳɢɟ ɷɥɟɦɟɧɬɵ ɱɚɫɬɨ ɪɚɡɪɭɲɚɥɢɫɶ ɢɡ-ɡɚ ɬɪɟɳɢɧ ɜ ɡɚɳɢɬɧɨɦ ɩɨɤɪɵɬɢɢ. Ⱦɨ 1972 

ɩɪɨɲɥɢ ɢɫɩɵɬɚɧɢɹ 20 ɹɞɟɪɧɵɯ ɪɟɚɤɬɨɪɨɜ, ɜ ɬɨɦ ɱɢɫɥɟ ɫɢɫɬɟɦɚ NRX-A6 ɜ ɬɟɱɟɧɢɟ ɨɞɧɨɝɨ ɱɚɫɚ 
ɪɚɛɨɬɵ ɪɟɚɤɬɨɪɚ ɧɚ ɩɨɥɧɨɣ ɦɨɳɧɨɫɬɢ. 28 ɡɚɩɭɫɤɨɜ ɫɬɟɧɞɨɜɵɯ əɊȾɨɜ ɢɦɟɥɢ ɫɭɦɦɚɪɧɭɸ 

ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ 4 ɱ. ɂɫɩɵɬɚɧɢɹ ɩɪɨɯɨɞɢɥɢ ɧɚ ɩɨɥɢɝɨɧɟ ɜ ɲɬɚɬɟ ɇɟɜɚɞɚ. ȼ ɨɞɧɨɦ ɢɡ ɜɚɪɢɚɧɬɨɜ 
əɊȾ NERVA ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɨɞɨɝɪɟɬɵɣ ɜ ɪɭɛɚɲɤɟ ɨɯɥɚɠɞɟɧɢɹ ɫɨɩɥɚ ɢ ɤɨɪɩɭɫɚ ɪɟɚɤɬɨɪɚ 

ɜɨɞɨɪɨɞ ɩɨɫɬɭɩɚɥ ɜ ɬɟɩɥɨɜɵɞɟɥɹɸɳɢɟ ɫɛɨɪɤɢ, ɝɞɟ ɡɚ 
ɫɱɟɬ ɫɩɟɰɢɚɥɶɧɨ ɪɚɡɜɢɬɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɬɟɩɥɨɨɛɦɟɧɚ 
ɨɛɟɫɩɟɱɢɜɚɥɫɹ ɟɝɨ ɧɚɝɪɟɜ ɞɨ 2360 Ʉ. ɑɚɫɬɶ ɝɨɪɹɱɢɯ 
ɝɚɡɨɜ ɨɬɛɢɪɚɥɚɫɶ ɞɥɹ ɩɪɢɜɨɞɚ ɬɭɪɛɢɧɵ 

ɬɭɪɛɨɧɚɫɨɫɧɨɝɨ ɚɝɪɟɝɚɬɚ, ɱɬɨ ɨɛɟɫɩɟɱɢɜɚɥɨ ɪɚɫɯɨɞ 

ɜɨɞɨɪɨɞɚ ɞɨ 40,7 ɤɝ/ɫ ɢ ɬɹɝɭ 33,6 ɬ ɩɪɢ ɬɟɩɥɨɜɨɣ 

ɦɨɳɧɨɫɬɢ ɪɟɚɤɬɨɪɚ 1510 Ɇȼɬ ɢ ɦɚɫɫɟ 3400 ɤɝ. 
 

Ɋɢɫ.32 əɞɟɪɧɚɹ ɪɚɤɟɬɧɚɹ ɫɢɫɬɟɦɚ ɩɨɞɝɨɬɨɜɥɟɧɚ 
ɞɥɹ ɢɫɩɵɬɚɧɢɹ ɞɜɢɝɚɬɟɥɹ ɜ ɂɫɩɵɬɚɬɟɥɶɧɨɦ ɰɟɧɬɪɟ ɜ ɲɬ. 
ɇɟɜɚɞɚ. Ɋɟɚɤɬɨɪ ɢ ɫɨɩɥɨ ɨɬɱɟɬɥɢɜɨ ɜɢɞɧɵ ɧɚɞ ɧɚɞɩɢɫɶɸ 

NRX (NERVA Reactor Experiment - ɢɫɩɵɬɚɧɢɹ ɪɟɚɤɬɨɪɚ 
«ɇɟɪɜɚ»). 

 

ȼ ɹɧɜɚɪɟ 1973 ɢɡɦɟɧɟɧɢɟ ɩɪɢɨɪɢɬɟɬɨɜ ɜ 
ɫɬɪɚɬɟɝɢɢ ɪɚɡɜɢɬɢɹ ɚɦɟɪɢɤɚɧɫɤɨɣ ɧɚɭɤɢ ɢ ɬɟɯɧɢɤɢ 

ɡɚɫɬɚɜɢɥɨ ɇȺɋȺ ɨɬɤɚɡɚɬɶɫɹ ɨɬ ɫɜɨɢɯ ɩɥɚɧɨɜ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɩɢɥɨɬɢɪɭɟɦɵɯ ɦɟɠɩɥɚɧɟɬɧɵɯ 

ɩɨɥɟɬɨɜ ɢ ɫɨɡɞɚɧɢɹ ɞɥɹ ɷɬɢɯ ɰɟɥɟɣ əɊȾ. Ɉɞɧɚɤɨ ɜ ɧɚɱɚɥɟ 21-ɝɨ ɜɟɤɚ ɇȺɋȺ ɫɧɨɜɚ ɧɚɱɚɥɚ 
ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɜɨɡɦɨɠɧɨɫɬɢ ɩɪɨɜɟɞɟɧɢɹ ɩɨɥɟɬɨɜ ɧɚ Ɇɚɪɫ ɢ ɫɨɡɞɚɧɢɹ ɬɚɦ ɛɚɡɵ. 

Кɪɨɦɟ ɩɪɨɝɪɚɦɦɵ «ɇȿɊȼȺ», ɧɚɰɟɥɟɧɧɨɣ ɧɚ ɪɚɡɪɚɛɨɬɤɭ ɹɞɟɪɧɵɯ ɞɜɢɝɚɬɟɥɟɣ ɫ ɬɜɟɪɞɨɣ 

ɚɤɬɢɜɧɨɣ ɡɨɧɨɣ, ɫɨɡɞɚёɬɫɹ əɊȾ ɫ ɝɚɡɨɨɛɪɚɡɧɨɣ ɡɨɧɨɣ, ɭɞɟɥɶɧɚɹ ɬɹɝɚ ɤɨɬɨɪɨɝɨ ɥɟɠɢɬ ɜ ɞɢɚɩɚɡɨɧɟ 
1500–1600 ɫ. ɉɪɨɟɤɬ «Ɋɨɜɟɪ» ɫɬɚɥ ɨɫɧɨɜɨɣ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ əɊȾ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɯ ɞɥɹ 
ɩɢɥɨɬɢɪɭɟɦɨɝɨ ɩɨɥɟɬɚ ɧɚ Ɇɚɪɫ. ɗɬɨ - ɥɟɬɧɵɣ ɜɚɪɢɚɧɬ ɤɨɦɩɚɤɬɧɨɝɨ, ɪɚɡɦɟɪɚɦɢ ɫ ɩɢɫɶɦɟɧɧɵɣ ɫɬɨɥ, 
ɪɟɚɤɬɨɪɚ, ɦɨɳɧɨɫɬɶ ɤɨɬɨɪɨɝɨ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɩɪɢɥɢɱɧɨɣ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. ȼ ɐɟɧɬɪɟ ɢɦ. 

Ʌɶɸɢɫɚ ɩɪɨɜɟɞɟɧɵ ɨɰɟɧɤɢ ɪɚɡɥɢɱɧɵɯ ɫɯɟɦ ɹɞɟɪɧɵɯ ɞɜɢɝɚɬɟɥɟɣ ɩɪɢɦɟɧɢɬɟɥɶɧɨ ɤ ɩɨɥɟɬɭ ɧɚ Ɇɚɪɫ ɫ 
ɜɨɡɜɪɚɳɟɧɢɟɦ ɤɨɪɚɛɥɹ ɧɚ Ɂɟɦɥɸ. Ɋɚɫɫɦɚɬɪɢɜɚɥɢɫɶ: ɫɯɟɦɚ ɹɞɟɪɧɨɝɨ ɞɜɢɝɚɬɟɥɹ ɫ ɬɜɟɪɞɨɣ ɚɤɬɢɜɧɨɣ 

ɡɨɧɨɣ ɢ ɬɪɢ ɫɯɟɦɵ ɫ ɝɚɡɨɜɨɣ ɚɤɬɢɜɧɨɣ ɡɨɧɨɣ — ɫ ɪɟɝɟɧɟɪɚɬɢɜɧɵɦ ɨɯɥɚɠɞɟɧɢɟɦ ɷɥɟɦɟɧɬɨɜ 
ɞɜɢɝɚɬɟɥɹ, ɫɨ ɫɛɪɨɫɨɦ ɬɟɩɥɚ ɜ ɤɨɫɦɨɫ ɩɨɫɪɟɞɫɬɜɨɦ ɢɡɥɭɱɚɬɟɥɹ ɢ ɫ ɩɪɨɡɪɚɱɧɵɦɢ ɫɬɟɧɤɚɦɢ, 

ɨɝɪɚɧɢɱɢɜɚɸɳɢɦɢ ɚɤɬɢɜɧɭɸ ɡɨɧɭ (ɬɢɩɚ «ɥɚɦɩɚ»). Ɋɚɫɫɱɢɬɚɧɵ ɦɚɫɫɵ ɤɨɫɦɢɱɟɫɤɢɯ ɤɨɪɚɛɥɟɣ, 

ɫɬɚɪɬɭɸɳɢɯ ɤ Ɇɚɪɫɭ ɫ ɨɤɨɥɨɡɟɦɧɨɣ ɨɪɛɢɬɵ, ɞɥɹ ɪɚɡɥɢɱɧɵɯ ɩɨ ɫɜɨɢɦ ɡɚɞɚɱɚɦ ɷɤɫɩɟɞɢɰɢɣ — 

ɤɪɚɬɤɨɫɪɨɱɧɚɹ ɷɤɫɩɟɞɢɰɢɣ ɛɟɡ ɜɵɫɚɞɤɢ ɧɚ Ɇɚɪɫ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶɸ ɧɟ ɛɨɥɟɟ 200 ɫɭɬɨɤ ɢ 

ɧɚɭɱɧɨ–ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɚɹ ɷɤɫɩɟɞɢɰɢɹ ɫ ɨɛɫɬɨɹɬɟɥɶɧɵɦ ɢɡɭɱɟɧɢɟɦ ɩɥɚɧɟɬɵ ɜ ɬɟɱɟɧɢɟ 40–

ɞɧɟɜɧɨɝɨ ɩɪɟɛɵɜɚɧɢɹ ɧɚ ɧɟɣ, ɩɨɫɪɟɞɫɬɜɨɦ ɨɫɬɚɜɥɹɟɦɨɝɨ ɧɚ Ɇɚɪɫɟ ɫɩɟɰɢɚɥɶɧɨɝɨ ɦɨɛɢɥɶɧɨɝɨ ɛɥɨɤɚ 
ɦɚɫɫɨɣ 140 ɬ. ɋɯɟɦɚ ɹɞɟɪɧɨɝɨ ɪɚɤɟɬɧɨɝɨ ɞɜɢɝɚɬɟɥɹ ɫ ɪɟɝɟɧɟɪɚɬɢɜɧɵɦ ɨɯɥɚɠɞɟɧɢɟɦ ɢ ɡɚɦɤɧɭɬɚɹ 
ɰɟɩɶ (ɢɥɢ ɫɯɟɦɚ “ɥɚɦɩɚ”) ɩɨɡɜɨɥɹɬ ɨɫɭɳɟɫɬɜɢɬɶ ɬɚɤɭɸ ɷɤɫɩɟɞɢɰɢɸ ɡɚ ɝɨɞ, ɚ ɤɪɚɬɤɨɫɪɨɱɧɭɸ — ɡɚ 
150 ɫɭɬɨɤ, ɩɪɢ ɫɬɚɪɬɨɜɨɣ ɦɚɫɫɟ 130 ɬ. Ɉɛɟɫɩɟɱɢɜɚɸɳɚɹ ɛɨɥɶɲɭɸ ɭɞɟɥɶɧɭɸ ɬɹɝɭ ɫɯɟɦɚ ɫɨ ɫɛɪɨɫɨɦ 

ɬɟɩɥɚ ɜ ɤɨɫɦɨɫ ɩɨɫɪɟɞɫɬɜɨɦ ɢɡɥɭɱɚɬɟɥɹ ɩɨɡɜɨɥɢɬ ɨɫɭɳɟɫɬɜɢɬɶ ɷɤɫɩɟɞɢɰɢɸ ɡɚ 200 ɫɭɬɨɤ, ɩɪɢ 

ɫɬɚɪɬɨɜɨɣ ɦɚɫɫɟ 130 ɬ, ɚ ɤɪɚɬɤɨɫɪɨɱɧɭɸ - ɡɚ 80 ɫɭɬɨɤ, ɩɪɢ ɫɬɚɪɬɨɜɨɣ ɦɚɫɫɟ 90 ɬ.  
ɇɟɞɨɫɬɚɬɤɨɦ əɊȾ ɹɜɥɹɟɬɫɹ ɪɚɞɢɨɚɤɬɢɜɧɨɟ ɢɡɥɭɱɟɧɢɟ, ɨɫɧɨɜɧɵɦ ɢɫɬɨɱɧɢɤɨɦ ɤɨɬɨɪɨɝɨ 

ɫɥɭɠɢɬ ɚɤɬɢɜɧɚɹ ɡɨɧɚ ɹɞɟɪɧɨɝɨ ɪɟɚɤɬɨɪɚ. Ʌɟɬɨɦ 1985 ɛɵɥɚ ɪɚɡɜɟɪɧɭɬɚ ɩɪɨɝɪɚɦɦɚ «ɉɪɨɞɠɟɤɬ 
Ɏɨɪɤɚɫɬ 2» (Project Forecast 2), ɧɚɰɟɥɟɧɧɚɹ ɧɚ ɩɨɢɫɤ ɧɨɜɵɯ ɪɟɲɟɧɢɣ ɫ ɜɵɫɨɤɢɦɢ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ. ȼ ɮɨɤɭɫɟ ɢɫɫɥɟɞɨɜɚɧɢɣ - ɫɨɡɞɚɧɢɟ ɛɟɡɨɩɚɫɧɨɝɨ ɤɨɦɩɚɤɬɧɨɝɨ ɹɞɟɪɧɨɝɨ 
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ɞɜɢɝɚɬɟɥɹ ɞɥɹ ɦɟɠɨɪɛɢɬɚɥɶɧɨɝɨ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɚɩɩɚɪɚɬɚ. ȼ Ʌɚɛɨɪɚɬɨɪɢɢ ɤɨɫɦɢɱɟɫɤɨɣ ɬɟɯɧɢɤɢ 

ɧɚɱɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨ ɪɚɡɪɚɛɨɬɤɟ ɞɜɢɝɚɬɟɥɹ ɫ ɞɟɥɹɳɢɦɫɹ ɜɟɳɟɫɬɜɨɦ ɜ ɜɢɞɟ ɦɟɥɤɢɯ ɱɚɫɬɢɰ. 

Ɉɫɨɛɨɟ ɜɧɢɦɚɧɢɟ ɭɞɟɥɟɧɨ ɩɪɟɞɨɬɜɪɚɳɟɧɢɸ ɧɟɠɟɥɚɬɟɥɶɧɵɯ ɜɨɡɞɟɣɫɬɜɢɣ ɪɟɚɤɬɨɪɚ ɧɚ ɛɢɨɫɮɟɪɭ 
Ɂɟɦɥɢ ɩɪɢ ɚɜɚɪɢɣɧɨɦ ɩɪɟɤɪɚɳɟɧɢɢ ɩɨɥɟɬɚ. Ɉɩɵɬ, ɧɚɤɨɩɥɟɧɧɵɣ ɜ ɯɨɞɟ ɪɚɛɨɬ ɩɨ ɩɪɨɟɤɬɭ «Ɋɨɜɟɪ» ɢ 

ɩɪɨɝɪɚɦɦɟ “ɇȿɊȼȺ”, ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɪɢɫɤ, ɫɜɹɡɚɧɧɵɣ ɫ ɤɨɧɫɬɪɭɤɰɢɟɣ ɹɞɟɪɧɨɣ ɞɜɢɝɚɬɟɥɶɧɨɣ 

ɭɫɬɚɧɨɜɤɢ ɢ ɟɟ ɷɤɫɩɥɭɚɬɚɰɢɟɣ, ɦɨɠɟɬ ɛɵɬɶ ɨɝɪɚɧɢɱɟɧ ɜɩɨɥɧɟ ɩɪɢɟɦɥɟɦɵɦɢ ɩɪɟɞɟɥɚɦɢ. 

ȼ 2005 ɜ ɋɒȺ ɩɪɢɧɹɬɚ ɩɪɨɝɪɚɦɦɚ ɪɚɡɪɚɛɨɬɤɢ əɊȾ ɞɥɹ ɷɤɫɩɟɞɢɰɢɢ, ɨɪɝɚɧɢɡɨɜɚɧɧɨɣ ɧɚ 
Ɇɚɪɫ ɜ ɛɥɢɠɚɣɲɢɟ 10 ɥɟɬ. ɋɨɡɞɚɧɢɟ ɪɚɤɟɬɵ ɫ ɹɞɟɪɧɨɣ ɞɜɢɝɚɬɟɥɶɧɨɣ ɭɫɬɚɧɨɜɤɨɣ ɫɬɚɥɨ ɝɥɚɜɧɵɦ 

ɞɥɹ NASA ɩɪɢɨɪɢɬɟɬɨɦ ɜ ɧɚɭɱɧɨ-ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɯ ɪɚɛɨɬɚɯ. ɇɨɜɵɣ ɞɜɢɝɚɬɟɥɶ ɞɨɥɠɟɧ ɜ ɬɪɢ ɪɚɡɚ 
ɭɜɟɥɢɱɢɬɶ ɫɤɨɪɨɫɬɶ ɩɨɥɟɬɚ ɪɚɤɟɬɵ ɢ ɫɨɤɪɚɬɢɬɶ ɜɪɟɦɹ ɩɟɪɟɥɟɬɚ ɞɨ Ɇɚɪɫɚ ɞɨ ɞɜɭɯ ɦɟɫɹɰɟɜ. ɉɪɢ 

ɷɬɨɦ ɜɨɡɦɨɠɧɨ ɛɭɞɟɬ ɩɪɢɦɟɧɟɧ ɝɚɡɨɮɚɡɧɵɣ ɹɞɟɪɧɵɣ ɞɜɢɝɚɬɟɥɶ, ɜ ɤɨɬɨɪɨɦ ɦɟɞɥɟɧɧɨ ɞɜɢɠɭɳɚɹɫɹ 
ɝɚɡɨɜɚɹ ɫɬɪɭɹ ɞɟɥɹɳɟɝɨɫɹ ɩɥɭɬɨɧɢɹ ɨɤɪɭɠɟɧɚ ɛɨɥɟɟ ɛɵɫɬɪɵɦ ɩɨɬɨɤɨɦ ɨɯɥɚɠɞɚɸɳɟɝɨ ɜɨɞɨɪɨɞɚ.  

ɂɧɬɟɪɟɫɧɚɹ ɢɞɟɹ ɫɨɡɞɚɧɢɹ ɞɜɢɝɚɬɟɥɹ, ɢɫɩɨɥɶɡɭɸɳɟɝɨ ɪɟɚɤɰɢɸ ɚɧɧɢɝɢɥɹɰɢɢ ɦɚɬɟɪɢɢ ɢ 

ɚɧɬɢɦɚɬɟɪɢɢ, ɢɡɭɱɚɥɚɫɶ ɜ ɪɚɦɤɚɯ ɩɪɨɝɪɚɦɦɵ ɫɬɪɚɬɟɝɢɱɟɫɤɨɣ ɨɛɨɪɨɧɧɨɣ ɢɧɢɰɢɚɬɢɜɵ (ɋɈɂ) ɋɒȺ. 

Ⱥɧɬɢɜɟɳɟɫɬɜɨ ɜ ɜɢɞɟ ɚɬɨɦɨɜ ɯɪɚɧɢɬɫɹ ɜ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɣ ɥɨɜɭɲɤɟ ɢ ɩɨɫɪɟɞɫɬɜɨɦ ɦɚɝɧɢɬɧɨɝɨ 
ɩɨɥɹ ɩɨɞɚɟɬɫɹ ɜ ɤɚɦɟɪɭ ɞɜɢɝɚɬɟɥɹ, ɝɞɟ ɨɧɨ ɜɡɚɢɦɨɞɟɣɫɬɜɭɟɬ ɫ ɨɛɵɱɧɵɦ ɜɟɳɟɫɬɜɨɦ, ɩɪɟɜɪɚɳɚɹɫɶ ɜ 
ɝɚɦɦɚ-ɢɡɥɭɱɟɧɢɟ, ɤɨɬɨɪɨɟ ɧɚɝɪɟɜɚɟɬ ɪɚɛɨɱɭɸ ɠɢɞɤɨɫɬɶ ɢ ɫɨɡɞɚɟɬ ɪɟɚɤɬɢɜɧɭɸ ɫɬɪɭɸ. ɏɨɬɹ 
ɦɚɝɧɢɬɧɵɟ ɥɨɜɭɲɤɢ ɢɫɩɨɥɶɡɭɸɬɫɹ ɜ ɮɢɡɢɤɟ ɜɵɫɨɤɢɯ ɷɧɟɪɝɢɣ, ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɧɟɫɤɨɥɶɤɢɯ ɝɪɚɦɦɨɜ 
ɚɧɬɢɜɟɳɟɫɬɜɚ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɩɨɥɟɬɚ, ɬɪɟɛɭɟɬɫɹ ɨɝɪɨɦɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɷɧɟɪɝɢɢ.  

4.2 ɋɋɋɊ (Ɋɨɫɫɢя) 
 ȼ ɋɋɋɊ ɪɟɲɟɧɢɟ ɨ ɫɨɡɞɚɧɢɢ ɹɞɟɪɧɵɯ ɫɬɪɚɬɟɝɢɱɟɫɤɢɯ ɪɚɤɟɬ ɢ ɪɚɤɟɬ ɤɨɫɦɢɱɟɫɤɨɝɨ 

ɧɚɡɧɚɱɟɧɢɹ ɛɵɥɨ ɩɪɢɧɹɬɨ ɜ 1957. Ɋɟɚɥɶɧɵɟ ɷɤɫɩɟɪɢɦɟɧɬɵ ɜ ɷɬɨɦ ɧɚɩɪɚɜɥɟɧɢɢ ɛɵɥɢ ɧɚɱɚɬɵ, ɩɨɫɥɟ 
ɩɭɫɤɚ ɧɚ ɋɟɦɢɩɚɥɚɬɢɧɫɤɨɦ ɩɨɥɢɝɨɧɟ ɢɦɩɭɥɶɫɧɨɝɨ ɪɟɚɤɬɨɪɚ ȾɈɍ-3 («Ⱦɨ ɦɨɟɝɨ ɬɪɟɬɶɟɝɨ ɭɞɚɪɚ», – 

ɲɭɬɢɥ ɂ.ȼ.Ʉɭɪɱɚɬɨɜ. Ɋɟɚɤɬɨɪ ɛɵɥ ɩɭɳɟɧ ɩɨɫɥɟ ɟɝɨ ɫɦɟɪɬɢ). Ɋɟɤɬɨɪ ɜɵɞɚɜɚɥ ɦɨɳɧɵɟ ɩɨɬɨɤɢ 

ɧɟɣɬɪɨɧɨɜ ɢ ɢɫɩɨɥɶɡɨɜɚɥɫɹ ɞɥɹ ɢɫɩɵɬɚɧɢɹ ɪɚɞɢɚɰɢɨɧɧɨɣ ɫɬɨɣɤɨɫɬɢ ɦɚɬɟɪɢɚɥɨɜ, ɬɨɩɥɢɜɧɵɯ 
ɫɛɨɪɨɤ ɢ ɬ.ɩ. ɇɚ ɷɬɨɦ ɪɟɚɤɬɨɪɟ ɭɞɚɥɨɫɶ ɧɚɝɪɟɬɶ ɫɬɪɭɸ ɜɨɞɨɪɨɞɚ ɞɨ ɬɟɦɩɟɪɚɬɭɪɵ 3000

ɨɋ. ȼ 1961 ɧɚ 
ɋɟɦɢɩɚɥɚɬɢɧɫɤɨɦ ɩɨɥɢɝɨɧɟ ɛɵɥ ɡɚɩɭɳɟɧ ɪɟɚɤɬɨɪ ɂȽɊ ɢ ɧɚɱɚɬɵ ɩɟɪɜɵɟ ɷɤɫɩɟɪɢɦɟɧɬɵ. ȼ 1975-

1989 ɧɚ ɪɟɚɤɬɨɪɟ ɂȼȽ-1 ɜɵɩɨɥɧɟɧɚ ɨɬɪɚɛɨɬɤɚ ɬɟɩɥɨɜɵɞɟɥɹɸɳɢɯ ɫɛɨɪɨɤ ɧɚ ɪɟɫɭɪɫ ɜ 
ɮɨɪɫɢɪɨɜɚɧɧɨɦ ɪɟɠɢɦɟ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɚɯ ɞɨ 3100 Ʉ ɢ ɬɟɩɥɨɜɵɯ ɩɨɬɨɤɚɯ 20 ɤȼɬ/ɫɦ3

 (ɧɚ ɩɨɪɹɞɨɤ 
ɜɵɲɟ, ɱɟɦ ɜ ɋɒȺ). Ⱥ ɧɚ ɫɬɟɧɞɨɜɨɦ ɪɟɚɤɬɨɪɟ əɊȾ ɦɢɧɢɦɚɥɶɧɨɣ ɪɚɡɦɟɪɧɨɫɬɢ ɂɊȽɂɌ ɩɪɨɜɨɞɢɥɢɫɶ 
ɡɚɩɭɫɤɢ ɩɪɢ ɦɨɳɧɨɫɬɢ 60 Ɇȼɬ ɢ ɬɟɦɩɟɪɚɬɭɪɟ 2650 Ʉ.  

ȼ 70-80-ɟ ɝɨɞɵ ɄȻ "ɋɚɥɸɬ", ɄȻ ɯɢɦɚɜɬɨɦɚɬɢɤɢ, ɂȺɗ, ɇɂɄɂɗɌ ɢ ɇɉɈ "Ʌɭɱ" (ɉɇɂɌɂ) 

ɪɚɡɪɚɛɨɬɚɥɢ ɪɚɡɥɢɱɧɵɟ ɩɪɨɟɤɬɵ ɤɨɫɦɢɱɟɫɤɢɯ əɊȾ ɢ ɹɞɟɪɧɵɯ ɷɧɟɪɝɨɞɜɢɝɚɬɟɥɶɧɵɯ ɭɫɬɚɧɨɜɨɤ. ȼ ɄȻ 

ɯɢɦɚɜɬɨɦɚɬɢɤɢ ɫɨɡɞɚɜɚɥɢɫɶ əɊȾ ɊȾ 0411 ɢ ɹɞɟɪɧɵɣ ɞɜɢɝɚɬɟɥɶ ɦɢɧɢɦɚɥɶɧɨɣ ɪɚɡɦɟɪɧɨɫɬɢ ɊȾ 0410 

ɬɹɝɨɣ 40 ɢ 3,6 ɬ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɛɵɥɢ ɢɡɝɨɬɨɜɥɟɧɵ ɪɟɚɤɬɨɪ, «ɯɨɥɨɞɧɵɣ» ɞɜɢɝɚɬɟɥɶ ɢ 

ɫɬɟɧɞɨɜɵɣ ɩɪɨɬɨɬɢɩ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɢɫɩɵɬɚɧɢɣ ɧɚ ɝɚɡɨɨɛɪɚɡɧɨɦ ɜɨɞɨɪɨɞɟ. ȼ ɨɬɥɢɱɢɟ ɨɬ 
ɚɦɟɪɢɤɚɧɫɤɨɝɨ, ɫ ɭɞɟɥɶɧɵɦ ɢɦɩɭɥɶɫɨɦ ɧɟ ɛɨɥɶɲɟ 8250 ɦ/ɫ, ɫɨɜɟɬɫɤɢɣ əɊȾ ɡɚ ɫɱɟɬ ɛɨɥɟɟ 
ɠɚɪɨɫɬɨɣɤɢɯ ɢ ɫɨɜɟɪɲɟɧɧɵɯ ɩɨ ɤɨɧɫɬɪɭɤɰɢɢ ɬɟɩɥɨɜɵɞɟɥɹɸɳɢɯ ɷɥɟɦɟɧɬɨɜ ɢ ɜɵɫɨɤɨɣ 

ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɚɤɬɢɜɧɨɣ ɡɨɧɟ ɢɦɟɥ ɷɬɨɬ ɩɨɤɚɡɚɬɟɥɶ ɪɚɜɧɵɦ 9100 ɦ/ɫ. ɋɬɟɧɞɨɜɚɹ ɛɚɡɚ «Ȼɚɣɤɚɥ-1» 

ɞɥɹ ɢɫɩɵɬɚɧɢɣ əɊȾ ɪɚɡɦɟɳɚɥɚɫɶ ɜ 60 ɤɦ ɸɝɨ-ɡɚɩɚɞɧɟɟ ɝ. ɋɟɦɢɩɚɥɚɬɢɧɫɤ-21. Ɉɧɚ ɧɚɱɚɥɚ ɪɚɛɨɬɚɬɶ 
ɜ 1962-ɦ. ȼ 1971-1978 ɧɚ ɩɨɥɢɝɨɧɟ ɢɫɩɵɬɵɜɚɥɢɫɶ ɬɟɩɥɨɜɵɞɟɥɹɸɳɢɟ ɷɥɟɦɟɧɬɵ ɩɪɨɬɨɬɢɩɨɜ əɊȾ. ɋ 

1970 ɩɨ 1988 ɝɨɞ ɩɪɨɜɟɞɟɧɨ ɨɤɨɥɨ 30 «ɝɨɪɹɱɢɯ» ɩɭɫɤɨɜ ɪɟɚɤɬɨɪɨɜ. ɉɪɢ ɷɬɨɦ ɦɨɳɧɨɫɬɶ ɧɟ 
ɩɪɟɜɵɲɚɥɚ 230 Ɇȼɬ ɩɪɢ ɪɚɫɯɨɞɟ ɜɨɞɨɪɨɞɚ ɞɨ 16,5 ɤɝ/ɫ ɢ ɟɝɨ ɬɟɦɩɟɪɚɬɭɪɟ ɧɚ ɜɵɯɨɞɟ ɢɡ ɪɟɚɤɬɨɪɚ 
3100 Ʉ. ȼɫɟ ɡɚɩɭɫɤɢ ɩɪɨɲɥɢ ɭɫɩɟɲɧɨ ɢ ɛɟɡɚɜɚɪɢɣɧɨ. 

Ʉɨɧɫɬɪɭɤɬɨɪɵ ɈɄȻ-11 ɋ.ɉ.Ʉɨɪɨɥɟɜɚ ɪɚɫɫɦɚɬɪɢɜɚɥɢ ɧɟɫɤɨɥɶɤɨ ɜɚɪɢɚɧɬɨɜ ɤɨɫɦɢɱɟɫɤɢɯ ɢ 

ɛɨɟɜɵɯ ɪɚɤɟɬ, ɨɫɧɚɳɟɧɧɵɯ ɹɞɟɪɧɵɦɢ ɪɚɤɟɬɧɵɦɢ ɞɜɢɝɚɬɟɥɹɦɢ (əɊȾ). ȼ ɤɚɱɟɫɬɜɟ ɪɚɛɨɱɟɝɨ ɬɟɥɚ 
ɨɰɟɧɢɜɚɥɢɫɶ ɜɨɞɚ ɢ ɫɠɢɠɟɧɧɵɟ ɝɚɡɵ – ɜɨɞɨɪɨɞ, ɚɦɦɢɚɤ ɢ ɦɟɬɚɧ. ɇɚ ɫɨɡɞɚɧɧɵɯ ɩɪɨɬɨɬɢɩɚɯ əɊȾ 

ɞɨɫɬɢɝɧɭɬɵ ɷɤɫɬɪɟɦɚɥɶɧɵɟ ɞɥɹ ɹɞɟɪɧɵɯ ɪɟɚɤɬɨɪɨɜ ɡɧɚɱɟɧɢɹ ɭɞɟɥɶɧɨɣ ɦɨɳɧɨɫɬɢ ɢ ɬɟɦɩɟɪɚɬɭɪɵ 

ɪɚɛɨɱɟɝɨ ɬɟɥɚ. Ƚɚɡɨɨɯɥɚɠɞɚɟɦɵɣ ɪɟɚɤɬɨɪ ɪɚɡɦɟɪɨɦ ɫ ɧɟɛɨɥɶɲɨɣ ɛɨɱɨɧɨɤ ɢɦɟɥ ɩɚɪɚɦɟɬɪɵ: 
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ɦɨɳɧɨɫɬɶ 200 Ɇȼɬ, ɬɟɦɩɟɪɚɬɭɪɭ ɝɚɡɚ 3200Ʉ, ɜɪɟɦɹ ɧɟɩɪɟɪɵɜɧɨɣ 

ɪɚɛɨɬɵ 10 ɦɢɧɭɬ ɢ ɩɪɢ ɷɬɨɦ ɢɡɥɭɱɚɥ 2ɯ10
15

 ɧ*ɫɦ2
/ɫ. 

ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɣ ɊȾ-0410 ɢɦɟɥ ɬɹɝɭ 3,6 ɬ ɩɪɢ ɦɚɫɫɟ (ɜɦɟɫɬɟ ɫ 
ɪɚɞɢɚɰɢɨɧɧɨɣ ɡɚɳɢɬɨɣ ɢ ɪɚɦɨɣ ɤɪɟɩɥɟɧɢɹ) 2 ɬ. ȼɵɢɝɪɵɲ 

ɨɱɟɜɢɞɟɧ. 

 

Ɋɢɫ.33 Ɇɨɞɟɥɶ ɜɨɞɨɪɨɞɧɨɝɨ əɊȾ ɬɢɩɚ ɊȾ-0410 (ɪɚɡɪɚɛɨɬɱɢɤ 
«ɄȻ ɯɢɦɚɜɬɨɦɚɬɢɤɢ», ɝ.ȼɨɪɨɧɟɠ) 

 

Ⱦɜɢɝɚɬɟɥɶ ɊȾ-0410 ɡɚ 10 ɜɤɥɸɱɟɧɢɣ ɜ ɬɟɱɟɧɢɟ 1 ɱɚɫɚ ɜɵɞɚёɬ ɬɹɝɭ 
3.6 ɬ ɢ ɫɤɨɪɨɫɬɶ ɢɫɬɟɱɟɧɢɹ 8,93 ɤɦ/ɫ ɩɪɢ ɬɟɩɥɨɜɨɣ ɦɨɳɧɨɫɬɢ 

ɪɟɚɤɬɨɪɚ 196 Ɇȼɬ. Ⱥɝɪɟɝɚɬ ɫ ɬɟɧɟɜɨɣ ɡɚɳɢɬɨɣ, ɧɨ ɛɟɡ ɜɵɫɨɬɧɨɝɨ 
ɫɨɩɥɚ ɢɦɟɟɬ ɞɥɢɧɭ 3.6 ɦ, ɞɢɚɦɟɬɪ 1.6 ɦ ɢ ɦɚɫɫɭ 2 ɬɨɧɧɵ. ɇɭɠɧɨ 

ɨɬɦɟɬɢɬɶ, ɱɬɨ ɪɚɡɦɟɪɧɨɫɬɶ ɜɵɛɢɪɚɥɚɫɶ ɬɚɤɨɣ, ɱɬɨɛɵ ɦɨɠɧɨ ɛɵɥɨ 
ɢɫɩɵɬɚɬɶ ɭɫɬɚɧɨɜɤɭ ɧɚ ɫɭɳɟɫɬɜɭɸɳɢɯ ɫɬɟɧɞɚɯ. ɇɨ ɢɦɟɸɳɢɟɫɹ 
ɬɟɯɧɨɥɨɝɢɢ ɩɨɡɜɨɥɹɸɬ, ɛɟɡ ɩɪɢɧɰɢɩɢɚɥɶɧɵɯ ɢɡɦɟɧɟɧɢɣ ɤɨɧɫɬɪɭɤɰɢɢ ɢ 

ɩɨɱɬɢ ɧɟ ɦɟɧɹɹ ɪɚɡɦɟɪɨɜ ɢ ɦɚɫɫɵ, ɫɨɡɞɚɬɶ ɞɜɢɝɚɬɟɥɶ ɬɹɝɨɣ 40 ɬɨɧɧ - 

ɞɥɹ ɦɟɠɩɥɚɧɟɬɧɵɯ ɤɨɪɚɛɥɟɣ, ɫɬɚɪɬɭɸɳɢɯ ɫ ɨɤɨɥɨɡɟɦɧɨɣ ɨɪɛɢɬɵ ɷɬɨɝɨ 

ɛɨɥɶɲɟ ɱɟɦ ɞɨɫɬɚɬɨɱɧɨ. Ɇɨɠɧɨ ɢ ɛɨɥɶɲɟ, ɧɨ ɬɨɝɞɚ ɧɭɠɧɨ 
ɩɟɪɟɤɨɦɩɨɧɨɜɵɜɚɬɶ ɬɟɩɥɨɜɵɞɟɥɹɸɳɭɸ ɫɛɨɪɤɭ. ɍɩɪɚɜɥɟɧɢɟ ɪɟɚɤɬɨɪɨɦ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧɟ ɫɬɟɪɠɧɹɦɢ, 

ɜɜɨɞɢɦɵɦɢ ɜ ɚɤɬɢɜɧɭɸ ɡɨɧɭ, ɚ ɩɨɜɨɪɨɬɧɵɦɢ ɛɚɪɚɛɚɧɚɦɢ, ɡɚɩɨɥɧɟɧɧɵɦɢ ɤɚɪɛɢɞɨɢɦ ɛɨɪɚ, ɢ 

ɪɚɫɩɨɥɨɠɟɧɧɵɦɢ ɜ ɛɟɪɢɥɥɢɟɜɨɦ ɨɬɪɚɠɚɬɟɥɟ ɩɨ ɟɟ ɩɟɪɢɮɟɪɢɢ. ɉɨɧɹɬɧɨ, ɱɬɨ ɬɚɤɚɹ ɫɯɟɦɚ (ɤɫɬɚɬɢ, ɬɢɩɨɜɚɹ 
ɞɥɹ ɨɬɟɱɟɫɬɜɟɧɧɵɯ ɪɟɚɤɬɨɪɨɜ ɤɨɫɦɢɱɟɫɤɨɝɨ ɧɚɡɧɚɱɟɧɢɹ, ɢ ɢɡɜɟɫɬɧɨɦ «Ɍɨɩɚɡɟ» ɬɨ ɠɟ ɫɚɦɨɟ) ɪɚɛɨɬɚɟɬ ɬɨɥɶɤɨ 
ɩɪɢ ɨɩɪɟɞɟɥɟɧɧɨɣ ɝɟɨɦɟɬɪɢɢ ɪɟɚɤɬɨɪɚ. 

Ɇɚɫɫɚ ɫɢɥɨɜɨɣ ɭɫɬɚɧɨɜɤɢ, ɢɫɩɨɥɶɡɭɸɳɟɣ ɹɞɟɪɧɵɟ ɪɟɚɤɰɢɢ ɞɟɥɟɧɢɹ, ɦɨɠɟɬ ɛɵɬɶ ɜɫɟɝɨ 
ɩɨɪɹɞɤɚ ɫɨɬɧɢ ɤɢɥɨɝɪɚɦɦɨɜ (ɢ ɞɚɠɟ ɦɟɧɶɲɟ) ɚ ɦɨɳɧɨɫɬɶ ɩɪɢ ɷɬɨɦ ɦɧɨɝɨɤɪɚɬɧɨ ɩɪɟɜɵɲɚɬɶ 
ɦɨɳɧɨɫɬɶ ɞɜɢɝɚɬɟɥɹ ɜɧɭɬɪɟɧɧɟɝɨ ɫɝɨɪɚɧɢɹ ɬɚɤɨɣ ɠɟ ɦɚɫɫɵ. ȼɪɹɞ ɥɢ ɤɬɨ-ɬɨ ɪɟɲɢɬɫɹ ɫɬɚɜɢɬɶ 
ɹɞɟɪɧɵɟ ɪɟɚɤɬɨɪɵ ɧɚ ɫɚɦɨɥёɬɵ ɢɥɢ ɚɜɬɨɦɨɛɢɥɢ. ȼ ɤɨɫɦɨɫɟ ɠɟ ɬɪɟɛɭɸɬɫɹ ɛɨɥɶɲɚɹ ɦɨɳɧɨɫɬɶ ɢ 

ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɪɚɛɨɬɵ ɞɜɢɝɚɬɟɥɹ ɩɪɢ ɦɢɧɢɦɚɥɶɧɨɦ ɜɟɫɟ ɬɨɩɥɢɜɚ, ɩɨɷɬɨɦɭ ɞɥɹ ɤɨɫɦɢɱɟɫɤɢɯ 

ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɢɫɬɟɦ ɛɭɞɭɳɟɝɨ ɹɞɟɪɧɚɹ ɷɧɟɪɝɢɹ ɦɨɠɟɬ ɨɤɚɡɚɬɶɫɹ ɫɚɦɨɣ ɩɟɪɫɩɟɤɬɢɜɧɨɣ. 

Ɋɚɡɪɚɛɨɬɤɚ ɪɚɤɟɬ ɫ ɹɞɟɪɧɵɦ ɞɜɢɝɚɬɟɥɹɦ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɯ ɞɥɹ ɜɵɜɨɞɚ ɧɚ ɨɪɛɢɬɭ 
ɢɫɤɭɫɫɬɜɟɧɧɵɯ ɫɩɭɬɧɢɤɨɜ ɡɟɦɥɢ, ɛɵɥɚ ɨɫɬɚɧɨɜɥɟɧɚ ɩɨ ɷɤɨɥɨɝɢɱɟɫɤɢɦ ɩɪɢɱɢɧɚɦ. Ɉɞɧɚɤɨ, ɹɞɟɪɧɵɟ 
ɪɚɤɟɬɵ ɞɥɹ ɦɟɠɩɥɚɧɟɬɧɵɯ ɩɭɬɟɲɟɫɬɜɢɣ ɩɪɨɞɨɥɠɚɸɬ ɪɚɡɪɚɛɚɬɵɜɚɬɶɫɹ. ɉɪɟɞɩɨɥɚɝɚɟɬɫɹ, ɱɬɨ ɧɚ 
ɬɚɤɢɯ ɪɚɤɟɬɚɯ ɛɭɞɭɬ ɭɫɬɚɧɨɜɥɟɧɵ ɜɵɫɨɤɨɬɟɦɩɟɪɚɬɭɪɧɵɟ ɝɚɡɨɨɯɥɚɠɞɚɟɦɵɟ ɪɟɚɤɬɨɪɵ, ɜ ɤɨɬɨɪɵɯ ɜ 
ɤɚɱɟɫɬɜɟ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜɨɞɨɪɨɞ. 
4.3 Ɍɢɩы əɊȾ ɤɨɫɦɢчɟɫɤɨɝɨ ɧɚɡɧɚчɟɧɢя 

ɀɢɞɤɨɫɬɧɵɟ (ɯɢɦɢɱɟɫɤɢɟ) ɪɚɤɟɬɧɵɟ ɞɜɢɝɚɬɟɥɢ ɨɬɤɪɵɥɢ ɱɟɥɨɜɟɤɭ ɞɨɪɨɝɭ ɜ ɤɨɫɦɨɫ - ɧɚ 
ɨɤɨɥɨɡɟɦɧɵɟ ɨɪɛɢɬɵ. ɇɨ ɞɚɥɶɲɟ ɞɜɢɝɚɬɶɫɹ ɧɚ ɷɬɨɣ ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɛɚɡɟ ɛɟɫɦɵɫɥɟɧɧɨ: ɫɤɨɪɨɫɬɶ 
ɢɫɬɟɱɟɧɢɹ ɪɟɚɤɬɢɜɧɨɣ ɫɬɪɭɢ ɜ ɧɢɯ ɧɟ ɩɪɟɜɵɲɚɟɬ 4.5 ɤɦ/ɫ, ɚ ɞɥɹ ɦɟɠɩɥɚɧɟɬɧɵɯ ɩɨɥɟɬɨɜ ɧɭɠɧɵ 

ɞɟɫɹɬɤɢ ɤɢɥɨɦɟɬɪɨɜ ɜ ɫɟɤɭɧɞɭ. Ⱥ ɱɬɨɛɵ ɩɨɥɭɱɢɬɶ ɤɨɧɟɱɧɭɸ ɫɤɨɪɨɫɬɶ ɛɨɥɶɲɟ ɫɤɨɪɨɫɬɢ ɢɫɬɟɱɟɧɢɹ 
ɧɭɠɧɨ, ɱɬɨɛɵ ɨɬɛɪɚɫɵɜɚɟɦɚɹ ɦɚɫɫɚ ɛɵɥɚ ɡɧɚɱɢɬɟɥɶɧɨ ɛɨɥɶɲɟ ɨɫɬɚɸɳɟɣɫɹ. ȼ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɞɥɹ 
ɞɚɥɶɧɢɯ ɩɨɥɟɬɨɜ ɷɬɚ ɤɨɧɟɱɧɚɹ ɦɚɫɫɚ ɬɨɠɟ ɧɟ ɦɚɥɟɧɶɤɚɹ... 

ɋɥɟɞɭɸɳɢɦ ɡɜɟɧɨɦ ɪɚɤɟɬɧɵɯ ɞɜɢɝɚɬɟɥɟɣ ɫɬɚɥɢ əɊȾ. 
əɞɟрɧɵɣ рɚɤɟтɧɵɣ ɞɜɢɝɚтɟɥɶ - ëí¡ñöÖ▲ú ÑçóÇíöñ¿á, ëíßÜôó½ öñ¿Ü½ ç ¡ÜöÜëÜ½ ï¿Ü¢óö ¿óßÜ 

¡í¡Üñ-¿óßÜ çñàñïöçÜ (çÜÑÜëÜÑ), ÖíÇëñçíñ½Üñ £í ïôñö ~ÖñëÇóó, ç▲Ññ¿　0àñúï　 äëó 　ÑñëÖÜú ëñí¡îóó ó¿ó 

ëíÑóÜí¡öóçÖÜ½ ëíïäíÑñ, ¿óßÜ ÖñäÜïëñÑïöçñÖÖÜ äëÜÑÜ¡ö▲ ~öóê ëñí¡îóú. づí£¿óôí0ö ëíÑóÜó£ÜöÜäÖ▲ñ, 

öñë½Ü　ÑñëÖ▲ñ ó ïÜßïöçñÖÖÜ 　ÑñëÖ▲ñ ëí¡ñöÖ▲ñ ÑçóÇíöñ¿ó (óïäÜ¿á£Üñöï　 ~ÖñëÇó　 Ññ¿ñÖó　 　Ññë).  

əɊȾ ɩɨɥɭɱɢɥɢ ɫɜɨɟ ɧɚɡɜɚɧɢɟ ɛɥɚɝɨɞɚɪɹ ɬɨɦɭ, ɱɬɨ ɫɨɡɞɚɸɬ ɬɹɝɭ ɡɚ ɫɱɟɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɹɞɟɪɧɨɣ ɷɧɟɪɝɢɢ, ɬ. ɟ. ɷɧɟɪɝɢɢ, ɤɨɬɨɪɚɹ ɜɵɞɟɥɹɟɬɫɹ ɜ ɪɟɡɭɥɶɬɚɬɟ ɹɞɟɪɧɵɯ ɪɟɚɤɰɢɣ. əɞɟɪɧɭɸ 

ɷɧɟɪɝɢɸ ɜ ɪɚɤɟɬɧɵɯ ɞɜɢɝɚɬɟɥɹɯ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɬɪɟɦɹ ɫɩɨɫɨɛɚɦɢ: 1. ȼɵɫɜɨɛɨɠɞɚɟɦɚɹ ɷɧɟɪɝɢɹ 
ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɧɚɝɪɟɜɚ ɪɚɛɨɱɟɝɨ ɬɟɥɚ, ɤɨɬɨɪɨɟ ɡɚɬɟɦ ɪɚɫɲɢɪɹɟɬɫɹ ɜ ɫɨɩɥɟ, ɬɚɤ ɠɟ ɤɚɤ ɜ ɨɛɵɱɧɨɦ 
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ɀɊȾ. 2. əɞɟɪɧɚɹ ɷɧɟɪɝɢɹ ɩɪɟɨɛɪɚɡɭɟɬɫɹ ɜ ɷɥɟɤɬɪɢɱɟɫɤɭɸ ɢ ɡɚɬɟɦ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɢɨɧɢɡɚɰɢɢ ɢ 

ɪɚɡɝɨɧɚ ɱɚɫɬɢɰ ɪɚɛɨɱɟɝɨ ɬɟɥɚ. 3. ɇɚɤɨɧɟɰ ɢɦɩɭɥɶɫ ɫɨɡɞɚɟɬɫɹ ɫɚɦɢɦɢ ɩɪɨɞɭɤɬɚɦɢ ɞɟɥɟɧɢɹ, 
ɨɛɪɚɡɨɜɚɧɧɵɦɢ ɜ ɩɪɨɰɟɫɫɟ ɹɞɟɪɧɨɣ ɪɟɚɤɰɢɢ ɞɟɥɟɧɢɹ. ɋɟɣɱɚɫ ɫɭɳɟɫɬɜɭɟɬ ɦɧɨɝɨ ɜɢɞɨɜ əɊȾ.  

4.3.1 əɞɟɪɧɵɣ ɜɡɪɵɜɧɨɣ ɞɜɢɝɚɬɟɥɶ  

Иɫɩɨɥɶɡɨɜɚɧɢɟ ɷɧɟɪɝɢɢ ɚɬɨɦɧɨɝɨ ɜɡɪɵɜɚ. ȼ 1960-ɯ ɝɨɞɚɯ ɇȺɋȺ ɢ Ʉɨɦɢɫɫɢɹ ɩɨ ɚɬɨɦɧɨɣ 

ɷɧɟɪɝɢɢ ɋɒȺ ɢɫɫɥɟɞɨɜɚɥɢ ɞɨɜɨɥɶɧɨ ɷɤɡɨɬɢɱɟɫɤɢɣ ɦɟɬɨɞ ɩɨɥɭɱɟɧɢɹ ɬɹɝɢ ɜ ɪɚɦɤɚɯ ɩɪɨɟɤɬɚ 
«Ɉɪɢɨɧ». ȼ ɷɬɨɦ ɦɟɬɨɞɟ ɪɚɡɝɨɧ ɪɚɤɟɬɵ ɞɨ ɛɨɥɶɲɨɣ ɫɤɨɪɨɫɬɢ, ɧɟɨɛɯɨɞɢɦɨɣ ɞɥɹ ɩɨɥɟɬɚ ɤ ɞɪɭɝɢɦ 

ɩɥɚɧɟɬɚɦ, ɨɫɭɳɟɫɬɜɥɹɥɫɹ ɩɭɬɟɦ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ ɜɡɪɵɜɨɜ ɧɟɛɨɥɶɲɢɯ ɚɬɨɦɧɵɯ ɡɚɪɹɞɨɜ, 
ɜɵɛɪɚɫɵɜɚɟɦɵɯ ɡɚ ɪɚɤɟɬɨɣ. ɋɩɟɰɢɚɥɶɧɵɟ ɝɚɫɢɬɟɥɢ ɞɨɥɠɧɵ ɛɵɥɢ ɫɝɥɚɠɢɜɚɬɶ ɜɨɡɞɟɣɫɬɜɢɟ ɜɡɪɵɜɨɜ. 
ȼ ɪɚɦɤɚɯ ɩɪɨɟɤɬɚ «Ɉɪɢɨɧ» ɩɨɫɬɪɨɟɧɨ ɧɟɫɤɨɥɶɤɨ ɦɨɞɟɥɟɣ ɩɥɚɬɮɨɪɦ ɢɡ ɚɥɸɦɢɧɢɹ; ɜɨɩɪɨɫ ɫɨɫɬɨɹɥ 
ɜ ɬɨɦ, ɜɵɞɟɪɠɢɬ ɥɢ ɨɧɚ ɛɵɫɬɪɵɣ ɪɨɫɬ ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɞɚɜɥɟɧɢɹ, ɫɨɡɞɚɜɚɟɦɵɯ ɯɢɦɢɱɟɫɤɢɦɢ 

ɜɡɪɵɜɚɦɢ. ȼ 1959 ɫɨɫɬɨɹɥɫɹ 100-ɦɟɬɪɨɜɵɣ ɩɨɥɟɬ ɩɥɚɬɮɨɪɦɵ, ɨɛɟɫɩɟɱɟɧɧɵɣ ɲɟɫɬɶɸ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɦɢ ɜɡɪɵɜɚɦɢ, ɤɨɬɨɪɵɣ ɩɪɨɞɟɦɨɧɫɬɪɢɪɨɜɚɥ, ɱɬɨ ɢɦɩɭɥɶɫɧɵɣ ɪɟɠɢɦ ɩɨɥɟɬɚ ɦɨɠɟɬ 
ɛɵɬɶ ɫɬɚɛɢɥɶɧɵɦ. ȼɨɡɞɟɣɫɬɜɢɟ ɜɵɫɨɤɢɯ ɬɟɦɩɟɪɚɬɭɪ ɫɬɨɥɶ ɤɪɚɬɤɨɜɪɟɦɟɧɟɧ, ɱɬɨ ɩɨɬɨɤ ɬɟɩɥɚ ɜ 
ɩɥɚɬɮɨɪɦɭ ɧɟɜɟɥɢɤ, ɢ ɨɯɥɚɠɞɟɧɢɹ ɩɥɚɬɮɨɪɦɵ ɧɟ ɬɪɟɛɨɜɚɥɨɫɶ. ɗɤɫɩɟɪɢɦɟɧɬɵ ɩɨɤɚɡɚɥɢ, ɱɬɨ ɬɚɤɢɟ 
ɦɚɬɟɪɢɚɥɵ, ɤɚɤ ɚɥɸɦɢɧɢɣ ɢɥɢ ɫɬɚɥɶ, ɩɨɞɯɨɞɹɬ ɞɥɹ ɢɡɝɨɬɨɜɥɟɧɢɹ ɩɥɚɬɮɨɪɦɵ. ɉɪɨɟɤɬ «Ɉɪɢɨɧ» 

ɨɬɦɟɧɟɧ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɦɟɠɞɭɧɚɪɨɞɧɵɦɢ ɞɨɝɨɜɨɪɚɦɢ ɩɨ ɨɝɪɚɧɢɱɟɧɢɸ ɹɞɟɪɧɵɯ ɜɨɨɪɭɠɟɧɢɣ.  

4.3.2 Ɋɚɞɢɨɢɡɨɬɨɩɧɵɣ əɊȾ 

ɂɡ ɜɫɟɯ ɜɨɡɦɨɠɧɵɯ ɬɢɩɨɜ əɊȾ ɧɚɢɛɨɥɟɟ ɪɚɡɪɚɛɨɬɚɧ ɬɟɩɥɨɜɨɣ ɪɚɞɢɨɢɡɨɬɨɩɧɵɣ ɞɜɢɝɚɬɟɥɶ 
(ɧɚɩɪɢɦɟɪ, ɧɚ ɛɚɡɟ ɪɚɫɫɦɨɬɪɟɧɧɵɯ ɜ ɩɪɟɞɵɞɭɳɢɯ ɥɟɤɰɢɹɯ ɚɬɨɦɧɵɯ ɬɟɩɥɨɜɵɯ ɛɚɬɚɪɟɣ, 

ɢɫɩɨɥɶɡɭɸɳɢɯ ɷɧɟɪɝɢɸ, ɜɵɞɟɥɹɸɳɭɸɫɹ ɩɪɢ ɪɚɫɩɚɞɟ ɪɚɞɢɨɧɭɤɥɢɞɚ). əɞɟɪɧɵɟ ɷɧɟɪɝɨɭɫɬɚɧɨɜɤɢ 

ɨɛɥɚɞɚɸɬ ɭɧɢɤɚɥɶɧɵɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ, ɤ ɤɨɬɨɪɵɦ ɨɬɧɨɫɹɬɫɹ ɩɪɚɤɬɢɱɟɫɤɢ ɧɟɨɝɪɚɧɢɱɟɧɧɚɹ 
ɷɧɟɪɝɨɟɦɤɨɫɬɶ, ɧɟɡɚɜɢɫɢɦɨɫɬɶ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɨɬ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, ɧɟɩɨɞɜɟɪɠɟɧɧɨɫɬɶ 
ɜɧɟɲɧɢɦ ɜɨɡɞɟɣɫɬɜɢɹɦ. Ɉɞɧɚɤɨ ɦɚɤɫɢɦɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɧɵɧɟɲɧɢɯ ɹɞɟɪɧɵɯ ɪɚɞɢɨɢɡɨɬɨɩɧɵɯ 
ɭɫɬɚɧɨɜɨɤ ɨɝɪɚɧɢɱɟɧɚ ɜɟɥɢɱɢɧɨɣ ɩɨɪɹɞɤɚ ɧɟɫɤɨɥɶɤɢɯ ɤɢɥɨɜɚɬɬ, ɩɨɷɬɨɦɭ ɧɟɥɶɡɹ ɧɚɞɟɹɬɶɫɹ ɧɚ  
ɲɢɪɨɤɨɟ ɩɪɢɦɟɧɟɧɢɟ ɪɚɞɢɨɧɭɤɥɢɞɧɵɯ ɞɜɢɝɚɬɟɥɟɣ ɜ ɤɨɫɦɨɧɚɜɬɢɤɟ.  
4.3.3 əɊȾ ɫ ɪɟɚɤɬɨɪɨɦ ɞɟɥɟɧɢя.  

ɗɬɨɬ ɬɢɩ əɊȾ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɨɱɟɬɚɧɢɟ ɚɬɨɦɧɨɝɨ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɪɟɚɤɬɨɪɚ ɫ 
ɪɚɤɟɬɧɵɦ ɞɜɢɝɚɬɟɥɟɦ. ɋɭɳɟɫɬɜɭɟɬ ɦɧɨɠɟɫɬɜɨ əɊȾ ɧɚ ɛɚɡɟ ɪɟɚɤɬɨɪɚ ɞɟɥɟɧɢɹ: ɬɜёɪɞɨɮɚɡɧɵɣ; 

ɝɚɡɨɮɚɡɧɵɣ; ɠɢɞɤɨɮɚɡɧɵɣ ɢ ɤɨɥɥɨɢɞɧɵɣ; ɬɟɪɦɨɹɞɟɪɧɵɣ; ɢɦɩɭɥɶɫɧɵɣ ɢ ɞɪ.  
əɊȾ ɡɧɚɱɢɬɟɥɶɧɨ ɷɮɮɟɤɬɢɜɧɟɟ ɠɢɞɤɨɫɬɧɨɝɨ ɪɟɚɤɬɢɜɧɨɝɨ ɞɜɢɝɚɬɟɥɹ (ɀɊȾ), ɧɨ ɬɨɥɶɤɨ ɜ 

ɨɩɪɟɞɟɥɟɧɧɨɦ ɞɢɚɩɚɡɨɧɟ. Ɉɧɢ ɧɟ ɦɨɝɭɬ ɡɚɩɭɫɤɚɬɶɫɹ ɧɚ Ɂɟɦɥɟ, ɧɟ ɦɨɝɭɬ ɜɨɡɜɪɚɳɚɬɶɫɹ ɧɚ Ɂɟɦɥɸ ɢɡ-
ɡɚ ɨɫɬɚɬɨɱɧɨɣ ɪɚɞɢɚɰɢɢ. Ɉɧɢ ɬɪɟɛɭɸɬ ɬɹɠɟɥɨɣ ɪɚɞɢɚɰɢɨɧɧɨɣ ɡɚɳɢɬɵ. əɞɟɪɧɵɟ ɞɜɢɝɚɬɟɥɢ 

ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɢɫɤɥɸɱɢɬɟɥɶɧɨ ɞɥɹ ɪɚɛɨɬɵ ɜ ɤɨɫɦɨɫɟ. ɂ ɬɨ ɧɚ ɨɱɟɧɶ ɜɵɫɨɤɢɯ ɨɪɛɢɬɚɯ (600 

ɤɢɥɨɦɟɬɪɨɜ ɢ ɜɵɲɟ), ɱɬɨɛɵ ɤɨɫɦɢɱɟɫɤɢɣ ɚɩɩɚɪɚɬ ɜɪɚɳɚɥɫɹ ɜɨɤɪɭɝ Ɂɟɦɥɢ ɦɧɨɝɢɟ ɫɬɨɥɟɬɢɹ. 
ɉɨɬɨɦɭ ɱɬɨ «ɩɟɪɢɨɞ ɜɵɫɜɟɱɢɜɚɧɢɹ» əɊȾ ɫɨɫɬɚɜɥɹɟɬ ɤɚɤ ɦɢɧɢɦɭɦ 300 ɥɟɬ.  

Ɇɧɨɝɢɟ ɫɢɫɬɟɦɵ əɊȾ ɭɫɬɪɨɟɧɵ ɬɚɤ ɠɟ, ɤɚɤ ɭ ɠɢɞɤɨɫɬɧɨɝɨ ɪɚɤɟɬɧɨɝɨ ɞɜɢɝɚɬɟɥɹ. Ɍɨɥɶɤɨ 
ɬɟɦɩɟɪɚɬɭɪɚ ɪɚɛɨɱɟɝɨ ɬɟɥɚ, ɢɫɬɟɤɚɸɳɟɝɨ ɢɡ ɫɨɩɥɚ ɢ ɫɨɡɞɚɸɳɟɝɨ ɬɹɝɭ, ɩɨɜɵɲɚɟɬɫɹ ɧɟ ɡɚ ɫɱɟɬ 
ɪɟɚɤɰɢɢ ɨɤɢɫɥɟɧɢɹ (ɝɨɪɟɧɢɹ) ɞɜɭɯ ɤɨɦɩɨɧɟɧɬɨɜ, ɚ ɡɚ ɫɱɟɬ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ, ɜɵɞɟɥɹɸɳɟɣɫɹ ɜ 
ɩɪɨɰɟɫɫɟ ɞɟɥɟɧɢɹ ɹɞɟɪ. ȼɦɟɫɬɨ ɤɚɦɟɪɵ ɫɝɨɪɚɧɢɹ, ɜ ɹɞɟɪɧɨɦ ɞɜɢɝɚɬɟɥɟ ɪɚɡɦɟɳɟɧ ɪɟɚɤɬɨɪ, 
ɫɩɨɫɨɛɧɵɣ ɧɚɝɪɟɬɶ ɝɚɡ ɞɨ ɜɵɫɨɤɨɣ ɬɟɦɩɟɪɚɬɭɪɵ. ɗɬɚ ɬɟɦɩɟɪɚɬɭɪɚ ɨɝɪɚɧɢɱɢɜɚɟɬɫɹ ɫɬɨɣɤɨɫɬɶɸ 

ɩɪɢɦɟɧɹɟɦɵɯ ɦɚɬɟɪɢɚɥɨɜ. ȼ ɪɟɚɤɬɨɪɟ ɦɨɠɧɨ ɪɚɡɨɝɪɟɜɚɬɶ ɥɸɛɨɣ ɝɚɡ, ɚ ɷɧɟɪɝɟɬɢɱɟɫɤɚɹ 
ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɪɚɤɟɬɧɨɝɨ ɞɜɢɝɚɬɟɥɹ ɬɟɦ ɜɵɲɟ, ɱɟɦ ɷɬɨ ɪɚɛɨɱɟɟ ɬɟɥɨ ɢɦɟɟɬ ɦɟɧɶɲɭɸ 

ɦɨɥɟɤɭɥɹɪɧɭɸ ɦɚɫɫɭ. ɉɨɷɬɨɦɭ, ɟɫɥɢ ɜ əɊȾ ɩɪɢɦɟɧɢɬɶ ɜɨɞɨɪɨɞ, ɬɨ ɫɤɨɪɨɫɬɶ ɢɫɬɟɱɟɧɢɹ ɟɝɨ ɢɡ 
ɫɨɩɥɚ ɛɭɞɟɬ ɜ 3 ɪɚɡɚ ɜɵɲɟ, ɱɟɦ ɜ ɥɭɱɲɟɦ - ɤɢɫɥɨɪɨɞɧɨ-ɜɨɞɨɪɨɞɧɨɦ ɀɊȾ, ɬ.ɤ. ɦɨɥɟɤɭɥɹɪɧɚɹ ɦɚɫɫɚ 
ɜ ɩɟɪɜɨɦ ɫɥɭɱɚɟ - 2 ɝ/ɦɨɥɶ, ɚ ɜɨ ɜɬɨɪɨɦ - 18. Ɂɧɚɱɢɬ, ɞɥɹ ɤɨɫɦɢɱɟɫɤɨɝɨ ɩɨɥɟɬɚ ɩɨɬɪɟɛɭɟɬɫɹ 
ɫɭɳɟɫɬɜɟɧɧɨ ɦɟɧɶɲɟ ɪɚɛɨɱɟɝɨ ɬɟɥɚ.  

げí½ñôíÖóñ. ゑ ɩëÜñ¡öíê ~¿ñ¡öëÜÖÖÜ-ó½äÜ¿áïÖÜÇÜ ÑçóÇíöñ¿　 ç▲ÑçóÖÜöí ñàñ ßÜ¿ññ äñëïäñ¡öóçÖí　 

óÑñ　 – ç ¡íôñïöçñ ëíßÜôñÇÜ öñ¿í óïäÜ¿á£Üçíöá ~¿ñ¡öëÜÖ▲, Ü ¡ÜöÜë▲ê «½Ü¿ñ¡Ü¿　ëÖí　 ½íïïí» ç 4000 ëí£ 
½ñÖáüñ, ôñ½ Ü çÜÑÜëÜÑí. 
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ȼ ɤɚɱɟɫɬɜɟ ɪɚɛɨɱɟɝɨ ɬɟɥɚ ɦɨɝɭɬ ɛɵɬɶ ɩɪɢɦɟɧɟɧɵ ɠɢɞɤɢɣ ɜɨɞɨɪɨɞ, ɚɦɦɢɚɤ, ɝɢɞɪɚɡɢɧ. 

ɍɞɟɥɶɧɵɟ ɢɦɩɭɥɶɫɵ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ — 900, 500, 450 ɫɟɤ. 
Ɉɞɢɧ ɢɡ ɜɨɡɦɨɠɧɵɯ ɜɚɪɢɚɧɬɨɜ ɞɜɢɝɚɬɟɥɟɣ ɞɥɹ ɨɬɪɵɜɚ ɨɬ Ɂɟɦɥɢ - ɷɬɨ ɭɫɬɪɨɣɫɬɜɚ, ɜ ɤɨɬɨɪɵɯ 

ɭɪɚɧɨɜɵɣ ɹɞɟɪɧɵɣ ɪɟɚɤɬɨɪ ɛɭɞɟɬ ɪɚɡɨɝɪɟɜɚɬɶ ɜɨɞɨɪɨɞ ɞɨ 2500
o
C, ɡɚɬɟɦ ɷɬɨɬ ɜɨɞɨɪɨɞ ɛɭɞɟɬ 

ɫɦɟɲɢɜɚɬɶɫɹ ɫ ɚɬɦɨɫɮɟɪɧɵɦ ɜɨɡɞɭɯɨɦ ɢ ɫɝɨɪɚɬɶ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 4000
o
C. ɉɨɞɨɛɧɚɹ ɫɢɫɬɟɦɚ 

ɩɪɢɝɨɞɧɚ ɬɨɥɶɤɨ ɞɥɹ ɨɬɪɵɜɚ ɨɬ Ɂɟɦɥɢ. Ȼɨɥɟɟ ɬɨɝɨ, ɜɤɥɸɱɚɬɶ ɟё ɛɭɞɭɬ ɬɨɥɶɤɨ ɧɚ ɜɵɫɨɬɟ 10 ɬɵɫɹɱ 
ɦɟɬɪɨɜ, ɚ ɞɨ ɷɬɨɝɨ ɪɚɤɟɬɭ ɞɨɥɠɟɧ ɛɭɞɟɬ ɬɹɧɭɬɶ ɨɛɵɱɧɵɣ ɪɚɤɟɬɧɵɣ ɞɜɢɝɚɬɟɥɶ ɧɚ ɯɢɦɢɱɟɫɤɨɦ 

ɬɨɩɥɢɜɟ, ɱɬɨɛɵ ɜ ɫɥɭɱɚɟ ɚɜɚɪɢɢ ɦɢɧɢɦɢɡɢɪɨɜɚɬɶ ɭɳɟɪɛ. ɉɨɯɨɠɢɦ ɨɛɪɚɡɨɦ, ɧɨ ɛɟɡ ɭɱɚɫɬɢɹ 
ɤɢɫɥɨɪɨɞɚ, ɩɪɟɞɥɚɝɚɟɬɫɹ ɞɜɢɝɚɬɶ ɤɨɫɦɢɱɟɫɤɢɣ ɚɩɩɚɪɚɬ ɢ ɜ ɨɬɤɪɵɬɨɦ ɤɨɫɦɨɫɟ: ɪɚɡɨɝɪɟɬɵɣ ɜ 
ɹɞɟɪɧɨɦ ɪɟɚɤɬɨɪɟ ɜɨɞɨɪɨɞ ɜɵɛɪɚɫɵɜɚɟɬɫɹ ɧɚɪɭɠɭ ɱɟɪɟɡ ɫɨɩɥɚ, ɫɨɡɞɚɜɚɹ ɞɜɢɝɚɬɟɥɶɧɵɣ ɢɦɩɭɥɶɫ.  

Ⱦɟɥɹɳɟɟɫɹ ɜɟɳɟɫɬɜɨ ɜ ɚɤɬɢɜɧɨɣ ɡɨɧɟ ɪɟɚɤɬɨɪɚ ɦɨɠɟɬ ɧɚɯɨɞɢɬɶɫɹ ɜ ɬɜɟɪɞɨɦ, ɠɢɞɤɨɦ ɢɥɢ 

ɝɚɡɨɨɛɪɚɡɧɨɦ ɫɨɫɬɨɹɧɢɢ.  

əɊȾ ɫ ɬɜёɪɞɨɮɚɡɧɵɦ ɪɟɚɤɬɨɪɨɦ ɞɟɥɟɧɢɹ. ɋɨɡɞɚɧɢɟ ɩɨɞɨɛɧɨɝɨ əɊȾ ɨɬɤɪɵɜɚɟɬ ɩɟɪɟɞ 

ɤɨɫɦɨɧɚɜɬɢɤɨɣ ɛɨɥɶɲɢɟ ɩɟɪɫɩɟɤɬɢɜɵ, ɩɨɫɤɨɥɶɤɭ ɟɝɨ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɥɹ ɞɚɥɶɧɢɯ ɩɨɥɟɬɨɜ. 
Ɋɟɚɤɬɨɪɵ ɫɨɫɬɨɹɬ ɢɡ ɬɟɩɥɨɜɵɞɟɥɹɸɳɢɯ ɫɛɨɪɨɤ, ɫɨɞɟɪɠɚɳɢɯ ɫɨɟɞɢɧɟɧɢɟ ɭɪɚɧɚ-235 ɫ ɡɚɦɟɞɥɢɬɟɥɟɦ 

ɧɟɣɬɪɨɧɨɜ (ɞɥɹ ɭɦɟɧɶɲɟɧɢɹ ɦɚɫɫɵ ɭɪɚɧɚ ɫ ɞɟɫɹɬɤɨɜ ɞɨ ɧɟɫɤɨɥɶɤɢɯ ɤɢɥɨɝɪɚɦɦɨɜ) ɢ ɨɤɪɭɠɟɧɧɵɯ 

ɨɬɪɚɠɚɬɟɥɟɦ ɧɟɣɬɪɨɧɨɜ, ɚ ɬɚɤɠɟ ɢɡ ɭɫɬɪɨɣɫɬɜ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɡɚɩɭɫɤ, ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɢ ɨɫɬɚɧɨɜ. 
Ɍɢɩɢɱɧɵɣ ɬɜɟɪɞɨɮɚɡɧɵɣ ɪɟɚɤɬɨɪ ɢɦɟɟɬ ɜɢɞ ɰɢɥɢɧɞɪɚ ɫ ɜɵɫɨɬɨɣ ɢ ɞɢɚɦɟɬɪɨɦ 1-2 ɦ. Ɉɧ 

ɜɤɥɸɱɚɟɬ ɚɤɬɢɜɧɭɸ ɡɨɧɭ; ɨɬɪɚɠɚɬɟɥɶ, ɨɤɪɭɠɚɸɳɢɣ ɷɬɭ ɡɨɧɭ; ɭɩɪɚɜɥɹɸɳɢɟ ɨɪɝɚɧɵ; ɫɢɥɨɜɨɝɨ 

ɤɨɪɩɭɫɚ ɢ ɞɪɭɝɢɟ ɷɥɟɦɟɧɬɵ. Ⱥɤɬɢɜɧɚɹ ɡɨɧɚ ɫɨɞɟɪɠɢɬ ɹɞɟɪɧɨɟ ɝɨɪɸɱɟɟ - ɞɟɥɹɳɟɟɫɹ ɜɟɳɟɫɬɜɨ 

(ɨɛɨɝɚɳɟɧɧɵɣ ɞɨ 90% ɭɪɚɧ), ɡɚɤɥɸɱɟɧɧɨɟ ɜ ɬɟɩɥɨɜɵɞɟɥɹɸɳɢɯ ɷɥɟɦɟɧɬɚɯ, ɢ ɡɚɦɟɞɥɢɬɟɥɶ. 
Ɍɟɩɥɨɜɵɞɟɥɹɸɳɢɟ ɷɥɟɦɟɧɬɵ ɬɜɟɪɞɨɮɚɡɧɨɝɨ ɪɟɚɤɬɨɪɚ ɩɪɨɧɢɡɚɧɵ ɤɚɧɚɥɚɦɢ, ɩɨ ɤɨɬɨɪɵɦ ɩɪɨɬɟɤɚɟɬ, 
ɩɨɫɬɟɩɟɧɧɨ ɧɚɝɪɟɜɚɹɫɶ, ɪɚɛɨɱɟɟ ɬɟɥɨ. Ʉɚɧɚɥɵ ɢɦɟɸɬ ɞɢɚɦɟɬɪ ɩɨɪɹɞɤɚ 1-3 ɦɦ, ɚ ɢɯ ɫɭɦɦɚɪɧɚɹ 
ɩɥɨɳɚɞɶ ɫɨɫɬɚɜɥɹɟɬ 20-30% ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɚɤɬɢɜɧɨɣ ɡɨɧɵ. Ⱥɤɬɢɜɧɚɹ ɡɨɧɚ ɩɨɞɜɟɲɢɜɚɟɬɫɹ 
ɩɪɢ ɩɨɦɨɳɢ ɫɩɟɰɢɚɥɶɧɨɣ ɪɟɲɟɬɤɢ ɜɧɭɬɪɢ ɫɢɥɨɜɨɝɨ ɤɨɪɩɭɫɚ, ɫ ɬɟɦ ɱɬɨɛɵ ɨɧɚ ɦɨɝɥɚ ɪɚɫɲɢɪɹɬɶɫɹ 
ɩɪɢ ɧɚɝɪɟɜɟ ɪɟɚɤɬɨɪɚ (ɢɧɚɱɟ ɨɧɚ ɪɚɡɪɭɲɢɥɚɫɶ ɛɵ ɢɡ-ɡɚ ɬɟɪɦɢɱɟɫɤɢɯ ɧɚɩɪɹɠɟɧɢɣ). Ⱥɤɬɢɜɧɚɹ ɡɨɧɚ 
ɢɫɩɵɬɵɜɚɟɬ ɜɵɫɨɤɢɟ ɦɟɯɚɧɢɱɟɫɤɢɟ ɧɚɝɪɭɡɤɢ, ɫɜɹɡɚɧɧɵɟ ɫ ɞɟɣɫɬɜɢɟɦ ɡɧɚɱɢɬɟɥɶɧɵɯ 

ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɩɟɪɟɩɚɞɨɜ ɞɚɜɥɟɧɢɹ (ɞɨ ɧɟɫɤɨɥɶɤɢɯ ɞɟɫɹɬɤɨɜ ɚɬɦɨɫɮɟɪ) ɨɬ ɩɪɨɬɟɤɚɸɳɟɝɨ 

ɪɚɛɨɱɟɝɨ ɬɟɥɚ, ɬɟɪɦɢɱɟɫɤɢɯ ɧɚɩɪɹɠɟɧɢɣ ɢ ɜɢɛɪɚɰɢɣ. ȼ ɨɬɥɢɱɢɟ ɨɬ ɚɦɟɪɢɤɚɧɫɤɨɝɨ, ɫ ɭɞɟɥɶɧɵɦ 

ɢɦɩɭɥɶɫɨɦ ɧɟ ɛɨɥɶɲɟ 8250 ɦ/ɫ, ɫɨɜɟɬɫɤɢɣ əɊȾ ɡɚ ɫɱɟɬ ɛɨɥɟɟ ɠɚɪɨɫɬɨɣɤɢɯ ɢ ɫɨɜɟɪɲɟɧɧɵɯ ɩɨ 
ɤɨɧɫɬɪɭɤɰɢɢ ɬɟɩɥɨɜɵɞɟɥɹɸɳɢɯ ɷɥɟɦɟɧɬɨɜ ɢ ɜɵɫɨɤɨɣ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɚɤɬɢɜɧɨɣ ɡɨɧɟ ɢɦɟɥ ɷɬɨɬ 
ɩɨɤɚɡɚɬɟɥɶ ɪɚɜɧɵɦ 9100 ɦ/ɫ.  

əɊȾ ɫ ɝɚɡɨɨɛɪɚɡɧɨɣ ɚɤɬɢɜɧɨɣ ɡɨɧɨɣ (ȽɎəɊȾ). Ⱦɚɥɶɧɟɣɲɢɦ ɪɚɡɜɢɬɢɟɦ əɊȾ ɹɜɥɹɟɬɫɹ 
ɹɞɟɪɧɚɹ ɞɜɢɝɚɬɟɥɶɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɚɹ ɭɫɬɚɧɨɜɤɚ ɧɚ ɨɫɧɨɜɟ ɜɵɫɨɤɨɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɝɚɡɨɮɚɡɧɨɝɨ 

ɪɟɚɤɬɨɪɚ - ȽɎəɊ. ȼɨɡɦɨɠɧɵ ɞɜɚ ɬɢɩɚ əɊȾ ɫ ɝɚɡɨɮɚɡɧɨɣ ɚɤɬɢɜɧɨɣ ɡɨɧɨɣ. ȼ ɞɜɢɝɚɬɟɥɟ ɫ 
ɭɞɟɪɠɚɧɢɟɦ ɹɞɟɪɧɨɝɨ ɝɨɪɸɱɟɝɨ ɩɪɢɦɟɧɹɟɬɫɹ ɜɢɯɪɟɜɚɹ ɡɚɤɪɭɬɤɚ ɢɥɢ ɤɨɚɤɫɢɚɥɶɧɵɟ ɩɨɬɨɤɢ ɞɥɹ 
ɪɚɡɞɟɥɟɧɢɹ ɝɚɡɨɨɛɪɚɡɧɨɝɨ ɹɞɟɪɧɨɝɨ ɝɨɪɸɱɟɝɨ ɢ ɪɚɛɨɱɟɝɨ ɬɟɥɚ ɜɨ ɢɡɛɟɠɚɧɢɟ ɫɦɟɲɟɧɢɹ ɞɜɭɯ ɝɚɡɨɜ. 
ȼ əɊȾ ɫ ɩɪɨɡɪɚɱɧɨɣ ɚɦɩɭɥɨɣ ɬɚɤɠɟ ɢɫɩɨɥɶɡɭɸɬɫɹ ɝɚɡɨɞɢɧɚɦɢɱɟɫɤɢɟ ɫɢɥɵ ɞɥɹ ɨɬɞɟɥɟɧɢɹ 
ɝɚɡɨɨɛɪɚɡɧɨɝɨ ɹɞɟɪɧɨɝɨ ɝɨɪɸɱɟɝɨ ɨɬ ɫɬɟɧɨɤ ɪɟɚɤɬɨɪɚ, ɧɨ ɜ ɷɬɨɦ ɫɥɭɱɚɟ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɚɛɫɨɥɸɬɧɨɟ 
ɪɚɡɞɟɥɟɧɢɟ ɹɞɟɪɧɨɝɨ ɝɨɪɸɱɟɝɨ ɢ ɪɚɛɨɱɟɝɨ ɬɟɥɚ ɫ ɩɨɦɨɳɶɸ ɩɪɨɡɪɚɱɧɨɣ ɚɦɩɭɥɵ. 

ȼ 50–ɟ ɹɞɟɪɧɵɟ ɞɜɢɝɚɬɟɥɢ ɫ ɝɚɡɨɜɨɣ ɚɤɬɢɜɧɨɣ ɡɨɧɨɣ ɩɪɢɜɥɟɤɥɢ ɜɧɢɦɚɧɢɟ ɫɩɟɰɢɚɥɢɫɬɨɜ 
ɛɥɚɝɨɞɚɪɹ ɫɜɨɢɦ ɜɵɫɨɤɢɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ: ɜ ɬɨ ɜɪɟɦɹ ɭɞɟɥɶɧɚɹ ɬɹɝɚ ɨɰɟɧɢɜɚɥɚɫɶ ɜɟɥɢɱɢɧɨɣ 6000 

ɫ ɩɪɢ ɬɹɝɟ, ɞɨɫɬɢɝɚɸɳɟɣ 130 ɤɝ. ȼ 60–ɯ ɪɚɫɫɦɚɬɪɢɜɚɥɚɫɶ ɡɚɦɤɧɭɬɚɹ ɢ ɨɬɤɪɵɬɚɹ ɫɯɟɦɵ ɹɞɟɪɧɵɯ 

ɞɜɢɝɚɬɟɥɟɣ ɫ ɝɚɡɨɜɨɣ ɚɤɬɢɜɧɨɣ ɡɨɧɨɣ. Ɋɟɚɥɢɡɚɰɢɹ ɨɬɤɪɵɬɨɣ ɫɯɟɦɵ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɛɨɥɟɟ ɩɪɨɫɬɨɣ: 

ɧɟɨɛɯɨɞɢɦɨ ɥɢɲɶ ɨɛɟɫɩɟɱɢɬɶ ɬɪɟɛɭɟɦɨɟ ɫɨɞɟɪɠɚɧɢɟ ɹɞɟɪɧɨɝɨ ɝɨɪɸɱɟɝɨ ɩɭɬɟɦ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ 

ɨɪɝɚɧɢɡɚɰɢɢ ɬɟɱɟɧɢɹ ɪɚɛɨɱɟɝɨ ɬɟɥɚ ɢ ɭɩɪɚɜɥɟɧɢɹ ɪɟɚɤɬɨɪɨɦ. Ɋɚɡɨɝɪɟɜ ɪɚɛɨɱɟɝɨ ɬɟɥɚ ɜ əɊȾ ɫ 
ɬɜɟɪɞɨɮɚɡɧɵɦ ɪɟɚɤɬɨɪɨɦ ɨɝɪɚɧɢɱɟɧ ɬɟɦɩɟɪɚɬɭɪɨɣ ɬɟɩɥɨɜɵɞɟɥɹɸɳɢɯ ɷɥɟɦɟɧɬɨɜ ɢ ɫɬɨɣɤɨɫɬɶɸ ɢɯ 
ɦɚɬɟɪɢɚɥɚ. Ⱥ ɱɟɦ ɜɵɲɟ ɬɟɦɩɟɪɚɬɭɪɚ, ɬɟɦ ɛɨɥɶɲɟ ɭɞɟɥɶɧɵɣ ɢɦɩɭɥɶɫ ɞɜɢɝɚɬɟɥɹ. Ɉɞɧɚɤɨ ɟɫɥɢ 

ɢɫɩɨɥɶɡɨɜɚɬɶ ɝɚɡɨɨɛɪɚɡɧɨɟ ɹɞɟɪɧɨɟ ɬɨɩɥɢɜɨ, ɬɨ ɷɬɚ ɩɪɨɛɥɟɦɚ ɫɧɢɦɚɟɬɫɹ. ɉɨɹɜɥɹɸɬɫɹ ɜɨɡɦɨɠɧɨɫɬɢ 

ɭɜɟɥɢɱɟɧɢɹ ɭɞɟɥɶɧɨɝɨ ɢɦɩɭɥɶɫɚ ɞɨ 20-30 ɤɦ/ɫ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɪɚɛɨɱɟɝɨ ɬɟɥɚ ɞɨ 12000Ʉ.  
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ȼ ɨɫɧɨɜɟ ɨɞɧɨɝɨ ɢɡ ɩɪɨɟɤɬɨɜ ɬɚɤɨɣ ɭɫɬɚɧɨɜɤɢ - ɜɵɫɨɤɨɬɟɦɩɟɪɚɬɭɪɧɵɣ ȽɎəɊ ɫɨ 
ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɦɢ ɩɨɞɜɢɠɧɵɦɢ ɬɜɟɪɞɨɮɚɡɧɵɦɢ ɬɟɩɥɨɜɵɞɟɥɹɸɳɢɦɢ ɫɛɨɪɤɚɦɢ, ɤɨɬɨɪɵɟ 
ɨɛɟɫɩɟɱɢɜɚɸɬ ɤɪɢɬɢɱɟɫɤɭɸ ɦɚɫɫɭ ɹɞɟɪɧɨɝɨ ɝɨɪɸɱɟɝɨ. Ɉɫɧɨɜɧɵɦ ɷɥɟɦɟɧɬɨɦ ɤɨɧɫɬɪɭɤɰɢɢ ɹɜɥɹɟɬɫɹ 
ɨɞɧɚ ɢɥɢ ɧɟɫɤɨɥɶɤɨ ɪɚɛɨɱɢɯ ɤɚɦɟɪ, ɨɤɪɭɠɟɧɧɵɯ ɡɚɦɟɞɥɢɬɟɥɟɦ-ɨɬɪɚɠɚɬɟɥɟɦ ɧɟɣɬɪɨɧɨɜ. əɞɟɪɧɨɟ 
ɝɨɪɸɱɟɟ ɜɧɭɬɪɢ ɤɚɦɟɪ ɭɞɟɪɠɢɜɚɟɬɫɹ ɢɡɨɥɢɪɨɜɚɧɧɨ ɨɬ ɫɬɟɧɨɤ ɜ ɩɥɚɡɦɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ ɜ 
ɤɨɥɢɱɟɫɬɜɟ, ɧɟɨɛɯɨɞɢɦɨɦ ɞɥɹ ɫɚɦɨɩɨɞɞɟɪɠɢɜɚɸɳɟɣɫɹ ɰɟɩɧɨɣ ɪɟɚɤɰɢɢ. ȼ ɩɪɨɦɟɠɭɬɤɟ ɦɟɠɞɭ 
ɡɨɧɨɣ ɞɟɥɹɳɟɣɫɹ ɩɥɚɡɦɵ ɢ ɫɬɟɧɤɚɦɢ ɨɪɝɚɧɢɡɭɟɬɫɹ ɩɨɬɨɤ ɪɚɛɨɱɟɝɨ ɬɟɥɚ. ɇɚɝɪɟɜ ɪɚɛɨɱɟɝɨ ɬɟɥɚ 
ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɥɭɱɢɫɬɵɦ ɬɟɩɥɨɩɟɪɟɧɨɫɨɦ, ɩɪɢ ɷɬɨɦ ɟɝɨ ɬɟɦɩɟɪɚɬɭɪɚ ɧɚ ɜɵɯɨɞɟ ɪɚɛɨɱɟɣ ɤɚɦɟɪɵ 

ɞɨɫɬɢɝɚɟɬ 10000Ʉ. ȼ ɰɟɧɬɪɚɥɶɧɨɣ ɰɢɥɢɧɞɪɢɱɟɫɤɨɣ ɩɨɥɨɫɬɢ ɡɚ ɫɱɟɬ ɦɚɝɧɢɬɧɨɝɨ ɩɨɥɹ ɫɨɥɟɧɨɢɞɚ, 
ɨɤɪɭɠɚɸɳɟɝɨ ɪɟɚɤɬɨɪ, ɮɨɪɦɢɪɭɟɬɫɹ ɦɚɥɨɪɚɫɯɨɞɧɚɹ, «ɡɚɫɬɨɣɧɚɹ», ɡɨɧɚ. ɍɪɚɧ, ɧɚɯɨɞɹɳɢɣɫɹ ɜ ɧɟɣ ɜ 
ɝɚɡɨɜɨɣ ɮɚɡɟ, ɪɚɡɨɝɪɟɜɚɟɬ ɩɪɨɬɟɤɚɸɳɢɣ ɜɨɞɨɪɨɞ ɡɚ ɫɱɟɬ ɪɚɫɩɪɟɞɟɥɟɧɧɵɯ ɜ ɝɚɡɟ ɥɭɱɟɩɨɝɥɨɳɚɸɳɢɯ 
ɞɨɛɚɜɨɤ ɢ ɧɟ ɫɦɟɲɢɜɚɟɬɫɹ ɫ ɧɢɦ. ɉɨɝɥɨɳɟɧɢɟ ɥɭɱɢɫɬɨɣ ɷɧɟɪɝɢɢ ɪɚɛɨɱɢɦ ɬɟɥɨɦ ɨɛɟɫɩɟɱɢɜɚɟɬ 
ɨɞɧɨɜɪɟɦɟɧɧɨ ɢ ɬɟɩɥɨɜɭɸ ɡɚɳɢɬɭ ɫɬɟɧɨɤ. ɂɫɬɟɤɚɸɳɚɹ ɢɡ ɫɨɩɥɚ ɩɥɚɡɦɚ ɨɛɥɚɞɚɟɬ ɜɵɫɨɤɨɣ 

ɷɥɟɤɬɪɨɩɪɨɜɨɞɧɨɫɬɶɸ ɢ ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɨɥɭɱɟɧɢɟ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɜɨ ɜɫɬɪɨɟɧɧɨɦ ɜ ɫɨɩɥɨ 
ɆȽȾ-ɝɟɧɟɪɚɬɨɪɟ. ɗɬɚ ɷɧɟɪɝɢɹ ɧɟɨɛɯɨɞɢɦɚ ɞɥɹ ɩɢɬɚɧɢɹ ɫɨɥɟɧɨɢɞɚ, ɧɚɫɨɫɨɜ, ɩɨɞɚɸɳɢɯ ɪɚɛɨɱɟɟ 
ɬɟɥɨ, ɢ ɛɨɪɬɨɜɵɯ ɫɢɫɬɟɦ ɚɩɩɚɪɚɬɚ. ɍɞɟɥɶɧɵɣ ɢɦɩɭɥɶɫ ȽɎəɊȾ ɞɨɫɬɢɝɚɟɬ 20000 ɦ/ɫ. 

Ƚɚɡɨɮɚɡɧɵɣ ɌȼЭɅ ɡɚɤɥɸɱёɧ ɜ ɚɦɩɭɥɭ, ɜ ɤɨɬɨɪɭɸ ɧɟɩɪɟɪɵɜɧɨ ɩɨɫɬɭɩɚɟɬ ɹɞɟɪɧɨɣ ɬɨɩɥɢɜɨ. 
Ɍɨɩɥɢɜɨ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɥɢɛɨ ɩɚɫɬɭ, ɫɨɞɟɪɠɚɳɭɸ ɦɟɥɤɨɞɢɫɩɟɪɫɧɵɣ ɭɪɚɧɨɜɵɣ ɩɨɪɨɲɨɤ ɢ ɳɟɥɨɱɧɵɟ 
ɦɟɬɚɥɥɵ, ɥɢɛɨ ɪɚɫɩɥɚɜ ɭɪɚɧɚ, ɪɚɡɨɝɪɟɜɚɟɦɨɝɨ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɩɟɪɟɞ ɩɨɞɚɱɟɣ ɜ ɤɚɦɟɪɭ. ɍɪɚɧɨɫɨɞɟɪɠɚɳɚɹ 
ɫɬɪɭɹ, ɩɨɫɬɭɩɚɸɳɚɹ ɜ ɤɚɦɟɪɭ, ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɧɟɣɬɪɨɧɧɨɝɨ ɩɨɬɨɤɚ ɜɵɫɨɤɨɣ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɪɚɡɨɝɪɟɜɚɟɬɫɹ, 
ɢɫɩɚɪɹɟɬɫɹ ɢ ɩɟɪɟɯɨɞɢɬ ɜ ɩɥɚɡɦɟɧɧɨɟ ɫɨɫɬɨɹɧɢɟ. ɂɡɥɭɱɟɧɢɟ ɨɬ ɷɬɨɣ ɩɥɚɡɦɵ ɧɚɝɪɟɜɚɟɬ ɪɚɛɨɱɟɟ ɬɟɥɨ. 
ȼɧɭɬɪɟɧɧɹɹ ɫɬɟɧɤɚ ɜɯɨɞɧɨɝɨ ɤɨɧɢɱɟɫɤɨɝɨ ɭɱɚɫɬɤɚ ɪɚɛɨɱɟɣ ɤɚɦɟɪɵ ɜɵɩɨɥɧɹɟɬɫɹ ɢɡ ɬɭɝɨɩɥɚɜɤɨɝɨ ɫɩɥɚɜɚ. ɗɬɚ 
ɫɬɟɧɤɚ ɝɚɡɨɩɪɨɧɢɰɚɟɦɚ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɜɞɭɜɚɬɶ ɜɨɞɨɪɨɞ ɢ ɝɟɥɢɣ ɜɦɟɫɬɟ ɫɨ ɫɬɪɭɟɣ ɹɞɟɪɧɨɝɨ ɬɨɩɥɢɜɚ. Ɍɟɦ 

ɫɚɦɵɦ ɢɫɤɥɸɱɚɟɬɫɹ ɨɛɪɚɡɨɜɚɧɢɟ ɪɟɰɢɪɤɭɥɹɰɢɨɧɧɨɣ ɡɨɧɵ ɧɚ ɭɱɚɫɬɤɟ ɢɫɩɚɪɟɧɢɹ ɬɨɩɥɢɜɚ ɢ ɬɭɪɛɭɥɢɡɚɰɢɹ 
ɩɨɬɨɤɚ. ȼɞɭɜɚɟɦɵɣ ɜɨɞɨɪɨɞ, ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɞɚёɬ ɩɟɪɢɮɟɪɢɣɧɵɣ ɫɩɭɬɧɵɣ ɩɨɬɨɤ, ɨɬɞɟɥɹɸɳɢɣ ɫɬɟɧɤɢ 

ɤɚɦɟɪɵ ɨɬ ɰɟɧɬɪɚɥɶɧɨɣ ɫɬɪɭɢ ɭɪɚɧɨɜɨɣ ɩɥɚɡɦɵ. 

Ɉɫɧɨɜɧɚɹ ɩɪɨɛɥɟɦɚ ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ ɝɚɡɨɮɚɡɧɨɝɨ ɪɟɚɤɬɨɪɚ – ɫɧɢɠɟɧɢɟ ɩɨɬɟɪɶ ɞɟɥɹɳɟɝɨɫɹ 
ɜɟɳɟɫɬɜɚ, ɤɨɬɨɪɵɟ ɧɟ ɞɨɥɠɧɵ ɩɪɟɜɵɲɚɬɶ ɞɨɥɟɣ ɩɪɨɰɟɧɬɚ ɨɬ ɪɚɫɯɨɞɚ ɪɚɛɨɱɟɝɨ ɬɟɥɚ. ɇɟɤɨɬɨɪɚɹ 
ɱɚɫɬɶ ɭɪɚɧɚ ɩɨɫɬɨɹɧɧɨ ɭɧɨɫɢɬɫɹ ɩɨɬɨɤɨɦ ɜɨɞɨɪɨɞɚ ɜ ɨɤɪɭɠɚɸɳɟɟ ɩɪɨɫɬɪɚɧɫɬɜɨ, ɧɨ ɫɢɫɬɟɦɚ 
ɩɨɞɚɱɢ ɹɞɟɪɧɨɝɨ ɝɨɪɸɱɟɝɨ ɜɫɟ ɜɪɟɦɹ ɤɨɦɩɟɧɫɢɪɭɟɬ ɟɝɨ ɭɛɵɥɶ. ȼɵɧɨɫ ɹɞɟɪɧɨɝɨ ɝɨɪɸɱɟɝɨ 

ɤɨɦɩɟɧɫɢɪɭɟɬɫɹ ɟɝɨ ɩɨɞɚɱɟɣ ɜ ɪɚɛɨɱɭɸ ɤɚɦɟɪɭ ɥɢɛɨ ɜ ɠɢɞɤɨɦɟɬɚɥɥɢɱɟɫɤɨɦ ɜɢɞɟ (1500Ʉ), ɥɢɛɨ ɜ 
ɜɢɞɟ ɩɚɫɬɨɨɛɪɚɡɧɨɣ ɫɦɟɫɢ ɩɨɪɨɲɤɚ ɫ NaK ɷɜɬɟɤɬɢɤɨɣ. ɗɧɟɪɝɨɫɧɚɛɠɟɧɢɟ ɤɨɫɦɢɱɟɫɤɨɝɨ ɚɩɩɚɪɚɬɚ ɫ 
ȽɎəɊȾ ɧɚ ɪɟɠɢɦɟ ɜɵɤɥɸɱɟɧɧɨɣ ɪɚɛɨɱɟɣ ɤɚɦɟɪɵ ɨɫɭɳɟɫɬɜɥɹɸɬ ɞɜɟ ɝɚɡɨɬɭɪɛɢɧɧɵɟ 
ɷɧɟɪɝɨɭɫɬɚɧɨɜɤɢ ɨɛɳɟɣ ɦɨɳɧɨɫɬɶɸ 200 ɤȼɬ ɫ ɧɚɝɪɟɜɨɦ ɪɚɛɨɱɟɝɨ ɬɟɥɚ ɜ ɬɜɟɪɞɨɮɚɡɧɵɯ 

ɬɟɩɥɨɜɵɞɟɥɹɸɳɢɯ ɫɛɨɪɤɚɯ. ȽɎəɊȾ ɢɦɟɟɬ ɬɹɝɭ 17,3 ɬ ɩɪɢ ɞɚɜɥɟɧɢɢ ɜ ɪɚɛɨɱɟɣ ɤɚɦɟɪɟ 100 ɤɝ/ɫɦ2
 ɢ 

ɫɤɨɪɨɫɬɢ ɢɫɬɟɱɟɧɢɹ ɜɨɞɨɪɨɞɚ 20 ɤɦ/ɫ. ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ 
ɪɚɛɨɬɵ ɧɚ ɧɨɦɢɧɚɥɶɧɨɦ ɪɟɠɢɦɟ ɩɪɢ ɩɹɬɢ ɜɤɥɸɱɟɧɢɹɯ - 

ɨɤɨɥɨ 3,5 ɱ. Ɇɨɳɧɨɫɬɶ ɆȽȾ-ɝɟɧɟɪɚɬɨɪɚ ɞɨɥɠɧɚ ɫɨɫɬɚɜɥɹɬɶ 
25 Ɇȼɬ.  

 

Ɋɢɫ.34 Ƚɚɡɨɮɚɡɨɜɵɣ ɹɞɟɪɧɵɣ ɪɟɚɤɬɨɪ, ɪɚɛɨɬɚɸɳɢɣ ɩɨ 

ɨɬɤɪɵɬɨɣ ɫɯɟɦɟ 
 

Ʉɨɫɦɢɱɟɫɤɢɟ ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɭɫɬɚɧɨɜɤɢ 

ɩɪɨɟɤɬɢɪɨɜɚɥɢɫɶ ɩɨ ɨɬɤɪɵɬɨɣ ɢ ɡɚɦɤɧɭɬɨɣ ɫɯɟɦɚɦ. ȿɫɥɢ 

ɪɚɛɨɱɟɟ ɬɟɥɨ ɜɵɛɪɚɫɵɜɚɟɬɫɹ ɱɟɪɟɡ ɪɟɚɤɬɢɜɧɨɟ ɫɨɩɥɨ ɧɚɪɭɠɭ, 
ɬɨ ɭɫɬɚɧɨɜɤɚ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɹɞɟɪɧɵɣ ɪɚɤɟɬɧɵɣ 

ɞɜɢɝɚɬɟɥɶ ɨɬɤɪɵɬɨɣ ɫɯɟɦɵ. ȼ ɤɚɱɟɫɬɜɟ ɪɚɛɨɱɟɝɨ ɬɟɥɚ 
ɢɫɩɨɥɶɡɭɟɬɫɹ ɜɨɞɨɪɨɞ, ɜ ɤɨɬɨɪɵɣ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ 
ɷɥɟɤɬɪɨɩɪɨɜɨɞɧɨɫɬɢ ɢ ɩɨɝɥɨɳɟɧɢɹ ɥɭɱɢɫɬɨɝɨ ɬɟɩɥɨɜɨɝɨ 
ɩɨɬɨɤɚ ɞɨɛɚɜɥɹɸɬɫɹ ɩɪɢɫɚɞɤɢ ɜ ɜɢɞɟ ɩɚɪɨɜ NaK ɢ Li, ɚ ɬɚɤɠɟ 
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ɜɨɥɶɮɪɚɦɨɜɨɝɨ ɩɨɪɨɲɤɚ (ɩɪɢ ɷɬɨɦ ɨɞɧɨɜɪɟɦɟɧɧɨ ɞɨɫɬɢɝɚɟɬɫɹ ɩɪɢɟɦɥɟɦɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɞɨɪɨɞɚ ɭ 
ɫɬɟɧɤɢ ɤɚɦɟɪɵ). Ɍɚɤɨɣ əɊȾ ɢɦɟɟɬ ɱɪɟɡɜɵɱɚɣɧɨ ɜɵɫɨɤɢɟ ɭɞɟɥɶɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ (ɭɞɟɥɶɧɵɣ 

ɢɦɩɭɥɶɫ ɩɨɪɹɞɤɚ 2000:3000 ɫ). ȿɫɥɢ ɭɫɬɚɧɨɜɤɚ ɫɩɪɨɟɤɬɢɪɨɜɚɧɚ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨ ɪɚɛɨɱɟɟ ɬɟɥɨ 
ɜɵɛɪɚɫɵɜɚɟɬɫɹ ɧɚɪɭɠɭ ɱɟɪɟɡ ɆȽȾ-ɝɟɧɟɪɚɬɨɪ ɫ ɜɵɫɨɤɢɦ ɄɉȾ, ɬɨ ɢɦɟɟɦ əɄɗɍ ɨɬɤɪɵɬɨɣ ɫɯɟɦɵ. 

Ⱦɜɢɝɚɬɟɥɶɧɚɹ ɷɧɟɪɝɟɬɢɱɟɫɤɚɹ ɭɫɬɚɧɨɜɤɚ ɨɬɤɪɵɬɨɣ ɫɯɟɦɵ (Ɋɢɫ.34) ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɨɞɧɨɩɨɥɨɫɬɧɨɣ 

ɪɟɚɤɬɨɪ ɫ ɤɨɥɶɰɟɜɵɦ ɜɵɯɨɞɧɵɦ ɤɚɧɚɥɨɦ ɢ ɝɚɡɨɮɚɡɧɵɦ ɬɜɷɥɨɦ ɫ ɡɚɫɬɨɣɧɨɣ ɩɥɚɡɦɟɧɧɨɣ ɡɨɧɨɣ 

ɹɞɟɪɧɨɝɨ ɝɨɪɸɱɟɝɨ. ɋɬɚɛɢɥɢɡɚɰɢɹ ɡɨɧɵ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɦɨɳɧɨɝɨ ɜɧɟɲɧɟɝɨ ɫɨɥɟɧɨɢɞɚ.  
ȼ ɭɫɬɚɧɨɜɤɚɯ ɡɚɦɤɧɭɬɨɣ ɫɯɟɦɵ (Ɋɢɫ.35) ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɦ ɷɧɟɪɝɢɢ ɹɜɥɹɟɬɫɹ ɆȽȾ-

ɝɟɧɟɪɚɬɨɪ, ɚ ɜɫɟ ɪɚɛɨɱɢɟ ɤɨɦɩɨɧɟɧɬɵ ɰɢɪɤɭɥɢɪɭɸɬ ɩɨ ɤɨɧɬɭɪɭ, ɧɟ ɢɦɟɸɳɟɦɭ ɫɜɹɡɢ ɫ ɜɧɟɲɧɟɣ 

ɫɪɟɞɨɣ. əɄɗɍ ɢɦɟɟɬ ɜɟɫɶɦɚ ɜɵɫɨɤɢɣ ɄɉȾ (30:40 %), ɧɢɡɤɢɟ ɡɧɚɱɟɧɢɹ ɭɞɟɥɶɧɨɣ ɦɚɫɫɵ 

ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ ɢ ɭɞɟɥɶɧɨɝɨ ɪɚɫɯɨɞɚ ɪɚɛɨɱɟɝɨ ɬɟɥɚ. ɉɪɢɫɚɞɤɢ, ɜɜɨɞɢɦɵɟ ɜ ɪɚɛɨɱɟɟ ɬɟɥɨ, ɩɨɦɢɦɨ 
ɜɫɟɝɨ ɩɪɨɱɟɝɨ, ɩɪɢɡɜɚɧɵ ɫɩɨɫɨɛɫɬɜɨɜɚɬɶ ɆȽȾ-ɜɡɚɢɦɨɞɟɣɫɬɜɢɸ. Ʉɪɨɦɟ ɝɚɡɨɮɚɡɧɨɝɨ ɪɟɚɤɬɨɪɚ ɢ 

ɆȽȾ-ɝɟɧɟɪɚɬɨɪɚ ɜ ɤɨɧɫɬɪɭɤɰɢɢ ɩɪɢɫɭɬɫɬɜɭɸɬ ɯɨɥɨɞɢɥɶɧɢɤɢ, ɫɟɩɚɪɚɬɨɪɵ ɢ ɧɚɫɨɫɵ. Ɋɚɛɨɱɢɦ 

ɬɟɥɨɦ ɹɜɥɹɟɬɫɹ ɩɚɪ NaK ɜ ɫɦɟɫɢ ɫ ɝɟɥɢɟɦ. ȼɵɞɟɥɹɸɳɟɟɫɹ ɢɡɛɵɬɨɱɧɨɟ ɬɟɩɥɨ ɫɛɪɚɫɵɜɚɟɬɫɹ ɜ 
ɤɨɫɦɢɱɟɫɤɨɟ ɩɪɨɫɬɪɚɧɫɬɜɨ ɫ ɩɨɦɨɳɶɸ ɢɡɥɭɱɚɬɟɥɟɣ. ȼɵɪɚɛɚɬɵɜɚɟɦɚɹ ɷɧɟɪɝɢɹ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ 
ɪɚɡɥɢɱɧɵɯ ɰɟɥɟɣ, ɨɞɧɢɦ ɢɡ ɟɟ ɩɨɬɪɟɛɢɬɟɥɟɣ ɦɨɠɟɬ ɛɵɬɶ ɷɥɟɤɬɪɨɪɚɤɟɬɧɵɣ ɞɜɢɝɚɬɟɥɶ.  

ɉɪɟɢɦɭɳɟɫɬɜɨɦ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ ɡɚɦɤɧɭɬɵɯ ɫɯɟɦɚɯ ȽɎəɊ, ɜ ɤɨɬɨɪɨɦ ɜɦɟɫɬɨ ɬɜɟɪɞɵɯ 
ɬɜɷɥɨɜ ɢɫɩɨɥɶɡɭɸɬɫɹ ɝɚɡɨɨɛɪɚɡɧɵɟ, ɹɜɥɹɟɬɫɹ ɩɪɢɧɰɢɩɢɚɥɶɧɚɹ ɜɨɡɦɨɠɧɨɫɬɶ ɨɛɟɫɩɟɱɟɧɢɹ ɜɟɫɶɦɚ 
ɞɥɢɬɟɥɶɧɨɝɨ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɡɚ ɫɱɟɬ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɩɨɞɩɢɬɤɢ ɝɨɪɸɱɢɦ ɜɡɚɦɟɧ ɜɵɜɨɞɢɦɵɯ 

ɢɡ ɤɨɧɬɭɪɚ ɜɨ ɜɧɟɲɧɸɸ ɫɪɟɞɭ ɩɪɨɞɭɤɬɨɜ ɹɞɟɪɧɵɯ ɪɟɚɤɰɢɣ. ɋɭɳɟɫɬɜɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɢɦɟɟɬ ɢ ɬɨ 
ɨɛɫɬɨɹɬɟɥɶɫɬɜɨ, ɱɬɨ ɜ ɡɚɦɤɧɭɬɵɯ ɫɯɟɦɚɯ ɬɪɟɛɨɜɚɧɢɟ ɤ ɜɵɧɨɫɭ ɹɞɟɪɧɨɝɨ ɝɨɪɸɱɟɝɨ ɢɡ ɪɟɚɤɬɨɪɚ 
ɜɦɟɫɬɟ ɫ ɪɚɛɨɱɢɦ ɬɟɥɨɦ ɦɟɧɟɟ ɫɬɪɨɝɨɟ, ɱɟɦ ɜ ɨɬɤɪɵɬɵɯ. ɗɬɨ ɩɨɡɜɨɥɹɟɬ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɛɨɥɟɟ 

ɩɪɨɫɬɭɸ ɨɪɝɚɧɢɡɚɰɢɸ ɩɪɨɰɟɫɫɨɜ, ɞɨɩɭɫɤɚɸɳɢɯ 

ɛɨɥɶɲɭɸ ɫɬɟɩɟɧɶ ɫɦɟɲɟɧɢɹ ɹɞɟɪɧɨɝɨ ɝɨɪɸɱɟɝɨ ɢ 

ɪɚɛɨɱɟɝɨ ɬɟɥɚ. ɉɪɢ ɷɬɨɦ ɨɬɩɚɞɚɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɜ 
ɦɚɝɧɢɬɧɨɣ ɫɬɚɛɢɥɢɡɚɰɢɢ - ɩɥɚɡɦɟɧɧɚɹ ɡɨɧɚ ɢɡ ɡɚɫɬɨɣɧɨɣ 

ɩɪɟɜɪɚɳɚɟɬɫɹ ɜ ɫɬɪɭɣɧɭɸ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɧɟɫɤɨɥɶɤɢɯ 

ɬɚɤɢɯ ɡɨɧ (ɦɧɨɝɨɩɨɥɨɫɬɧɨɣ ɪɟɚɤɬɨɪ) ɭɥɭɱɲɚɟɬ 
ɦɚɫɫɨɝɚɛɚɪɢɬɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ȽɎəɊ. ɂɡɜɟɫɬɧɨ, ɱɬɨ 
ɦɟɠɞɭ ɬɟɩɥɨɜɨɣ ɦɨɳɧɨɫɬɶɸ ɪɟɚɤɬɨɪɚ ɢ ɜɨɡɦɨɠɧɨɫɬɹɦɢ 

ɨɛɟɫɩɟɱɟɧɢɹ ɩɪɢɟɦɥɟɦɨɝɨ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɪɟɠɢɦɚ 
ɷɥɟɦɟɧɬɨɜ ɤɨɧɫɬɪɭɤɰɢɢ ɫɭɳɟɫɬɜɭɟɬ ɨɩɪɟɞɟɥɟɧɧɚɹ 
ɡɚɜɢɫɢɦɨɫɬɶ. ɂɫɫɥɟɞɨɜɚɧɢɹɦɢ ɛɵɥɨ ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ 
ɨɩɬɢɦɚɥɶɧɚɹ ɬɟɩɥɨɜɚɹ ɦɨɳɧɨɫɬɶ ȽɎəɊ ɨɬɤɪɵɬɨɣ ɫɯɟɦɵ 

ɞɨɥɠɧɚ ɛɵɬɶ ɧɟ ɧɢɠɟ 2 Ƚȼɬ, ɚ ɡɚɦɤɧɭɬɨɣ - 300 Ɇȼɬ (ɩɪɢ 

ɞɚɜɥɟɧɢɢ ɜ ɪɚɛɨɱɟɣ ɤɚɦɟɪɟ ɩɨɪɹɞɤɚ 1000 ɤɝɫ/ɫɦ2
).  

 

Ɋɢɫ.35. Ƚɚɡɨɮɚɡɨɜɵɣ ɹɞɟɪɧɵɣ ɪɟɚɤɬɨɪ, ɪɚɛɨɬɚɸɳɢɣ 

ɩɨ ɡɚɤɪɵɬɨɣ ɫɯɟɦɟ 
ȼɫɥɟɞɫɬɜɢɟ ɩɪɟɢɦɭɳɟɫɬɜ ɨɞɧɨɫɬɭɩɟɧɱɚɬɨɝɨ ɤɨɫɦɢɱɟɫɤɨɝɨ ɤɨɪɚɛɥɹ, ɫɬɚɪɬɭɸɳɟɝɨ ɫ Ɂɟɦɥɢ, ɧɚɢɛɨɥɟɟ 

ɩɟɪɫɩɟɤɬɢɜɧɵɦ ɜɚɪɢɚɧɬɨɦ əɊȾ ɫ ɝɚɡɨɮɚɡɧɨɣ ɚɤɬɢɜɧɨɣ ɡɨɧɨɣ ɹɜɥɹɟɬɫɹ ɞɜɢɝɚɬɟɥɶ ɫ ɩɪɨɡɪɚɱɧɨɣ ɚɦɩɭɥɨɣ. 

Ɉɫɧɨɜɧɨɣ ɞɜɢɝɚɬɟɥɶ ɢɦɟɟɬ ɧɟɫɤɨɥɶɤɨ ɩɚɪɚɥɥɟɥɶɧɵɯ ɝɚɡɨɮɚɡɧɵɯ ɹɞɟɪɧɵɯ ɪɟɚɤɬɨɪɨɜ-ɩɨɥɨɫɬɟɣ, ɡɚɤɥɸɱɟɧɧɵɯ 

ɜ ɨɛɨɥɨɱɤɭ, ɪɚɛɨɬɚɸɳɭɸ ɩɨɞ ɜɵɫɨɤɢɦ ɞɚɜɥɟɧɢɟɦ. ɀɢɞɤɢɣ ɜɨɞɨɪɨɞ ɧɚɝɧɟɬɚɟɬɫɹ ɱɟɪɟɡ ɡɚɦɟɞɥɢɬɟɥɶ-
ɨɬɪɚɠɚɬɟɥɶ ɢ ɫɨɩɥɨ, ɨɛɟɫɩɟɱɢɜɚɹ ɪɟɝɟɧɟɪɚɬɢɜɧɨɟ ɨɯɥɚɠɞɟɧɢɟ, ɢ ɧɚɝɪɟɜɚɟɬɫɹ ɜ ɩɨɥɨɫɬɹɯ ɞɨ ɨɱɟɧɶ ɜɵɫɨɤɨɣ 

ɬɟɦɩɟɪɚɬɭɪɵ ɡɚ ɫɱɟɬ ɬɟɩɥɨɨɛɦɟɧɚ ɢɡɥɭɱɟɧɢɟɦ. ɉɨɫɥɟ ɷɬɨɝɨ ɝɨɪɹɱɢɣ ɜɨɞɨɪɨɞ ɪɚɫɲɢɪɹɟɬɫɹ ɜ ɫɨɩɥɟ ɢ, 

ɢɫɬɟɤɚɹ, ɫɨɡɞɚɟɬ ɬɹɝɭ. Ɇɨɳɧɵɣ ɧɚɫɨɫ, ɩɨɞɚɸɳɢɣ ɩɨɞ ɞɚɜɥɟɧɢɟɦ ɠɢɞɤɢɣ ɜɨɞɨɪɨɞ, ɩɪɢɜɨɞɢɬɫɹ ɜ ɞɟɣɫɬɜɢɟ 
ɬɭɪɛɢɧɨɣ, ɪɚɛɨɬɚɸɳɟɣ ɧɚ ɜɨɞɨɪɨɞɟ, ɤɨɬɨɪɵɣ ɩɨɫɬɭɩɚɟɬ ɢɡ ɫɢɫɬɟɦɵ ɪɟɝɟɧɟɪɚɬɢɜɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ ɞɜɢɝɚɬɟɥɹ.  
ȼ ɟɞɢɧɢɱɧɨɣ ɩɨɥɨɫɬɢ əɊȾ ɫ ɩɪɨɡɪɚɱɧɨɣ ɚɦɩɭɥɨɣ ɡɚ ɫɱɟɬ ɜɢɯɪɟɜɨɝɨ ɞɜɢɠɟɧɢɹ ɩɨɬɨɤɚ ɨɛɪɚɡɭɟɬɫɹ 

ɫɬɚɛɢɥɶɧɨɟ ɹɞɪɨ ɢɡ ɞɟɥɹɳɟɝɨɫɹ ɜɟɳɟɫɬɜɚ. ȼɢɯɪɟɜɨɣ ɩɨɬɨɤ ɫɨɡɞɚɟɬɫɹ ɬɚɧɝɟɧɰɢɚɥɶɧɵɦ ɜɩɪɵɫɤɨɦ ɨɩɬɢɱɟɫɤɢ 

ɩɪɨɡɪɚɱɧɨɝɨ ɨɯɥɚɞɢɬɟɥɹ. Ɋɟɚɤɰɢɹ ɞɟɥɟɧɢɹ ɝɚɡɨɨɛɪɚɡɧɨɝɨ ɹɞɟɪɧɨɝɨ ɝɨɪɸɱɟɝɨ ɩɨɜɵɲɚɟɬ ɟɝɨ ɬɟɦɩɟɪɚɬɭɪɭ ɞɨ 
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ɧɟɫɤɨɥɶɤɢɯ ɬɵɫɹɱ ɝɪɚɞɭɫɨɜ; ɬɟɦɩɟɪɚɬɭɪɚ ɧɚ ɜɧɟɲɧɟɣ ɝɪɚɧɢɰɟ ɡɨɧɵ ɭɞɟɪɠɚɧɢɹ ɝɨɪɸɱɟɝɨ ɞɨɫɬɢɝɚɟɬ 5500 - 

27500Ʉ. ɗɧɟɪɝɢɹ ɢɡ ɷɬɨɣ ɡɨɧɵ ɩɟɪɟɞɚɟɬɫɹ ɝɥɚɜɧɵɦ ɨɛɪɚɡɨɦ ɬɟɩɥɨɜɵɦ ɢɡɥɭɱɟɧɢɟɦ, ɤɨɬɨɪɨɟ ɩɪɨɯɨɞɢɬ ɱɟɪɟɡ 
ɩɪɨɡɪɚɱɧɭɸ ɫɬɟɧɤɭ, ɢ ɩɨɝɥɨɳɚɟɬɫɹ ɝɚɡɨɨɛɪɚɡɧɵɦ ɪɚɛɨɱɢɦ ɬɟɥɨɦ - ɜɨɞɨɪɨɞɨɦ, ɩɨɝɥɨɳɚɬɟɥɶɧɭɸ 

ɫɩɨɫɨɛɧɨɫɬɶ ɤɨɬɨɪɨɝɨ ɭɜɟɥɢɱɢɜɚɸɬ ɩɭɬɟɦ ɜɜɨɞɚ ɧɟɛɨɥɶɲɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɜɟɳɟɫɬɜɚ-ɩɪɢɫɚɞɤɢ. Ȼɥɚɝɨɞɚɪɹ 
ɩɨɝɥɨɳɟɧɢɸ ɷɧɟɪɝɢɢ ɬɟɩɥɨɜɨɝɨ ɢɡɥɭɱɟɧɢɹ ɫɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɪɚɛɨɱɟɝɨ ɬɟɥɚ ɩɨɜɵɲɚɟɬɫɹ ɞɨ ɜɟɥɢɱɢɧɵ, 

ɫɨɫɬɚɜɥɹɸɳɟɣ ~80% ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚ ɜɧɟɲɧɟɣ ɝɪɚɧɢɰɟ ɡɨɧɵ ɭɞɟɪɠɚɧɢɹ ɝɨɪɸɱɟɝɨ (4400 - 22000Ʉ). ɉɪɢ 

ɪɚɫɲɢɪɟɧɢɢ ɜɨɞɨɪɨɞɚ ɫ ɬɚɤɨɣ ɬɟɦɩɟɪɚɬɭɪɨɣ ɜ ɫɨɩɥɟ ɭɞɟɥɶɧɚɹ ɬɹɝɚ ɫɨɫɬɚɜɥɹɟɬ ɨɬ 1100 ɞɨ 5000 ɫɟɤ.  
 

Ɋɢɫ.36. Ƚɟɨɦɟɬɪɢɹ ɟɞɢɧɢɱɧɨɣ ɩɨɥɨɫɬɢ 

əɊȾ ɫ ɩɪɨɡɪɚɱɧɨɣ ɚɦɩɭɥɨɣ. 1- ɨɯɥɚɞɢɬɟɥɶ 
(ɝɟɥɢɣ ɢɥɢ ɧɟɨɧ); 2 - ɪɚɛɨɱɟɟ ɬɟɥɨ - 

ɜɨɞɨɪɨɞ Ɍ = 4400 - 22000Ʉ; Iɭɞ = 1100 - 

5000 ɫɟɤ; 3 - ɩɪɨɡɪɚɱɧɚɹ ɫɬɟɧɤɚ; 4 - 

ɝɚɡɨɨɛɪɚɡɧɨɟ ɹɞɟɪɧɨɟ ɝɨɪɸɱɟɟ, Ɍ = 5500-

27 500Ʉ.  

 

Ⱦɜɭɯɫɥɨɣɧɚɹ ɩɪɨɡɪɚɱɧɚɹ ɫɬɟɧɤɚ 
ɩɨɝɥɨɳɚɟɬ ɦɟɧɟɟ 1% ɷɧɟɪɝɢɢ ɢɡɥɭɱɟɧɢɹ, 
ɢɫɩɭɫɤɚɟɦɨɣ ɹɞɟɪɧɵɦ ɝɨɪɸɱɢɦ, ɤɨɬɨɪɚɹ 
ɡɚɬɟɦ ɭɧɨɫɢɬɫɹ ɨɯɥɚɞɢɬɟɥɟɦ ɚɦɩɭɥɵ 

(ɧɚɩɪɢɦɟɪ, ɝɟɥɢɟɦ). Ɉɯɥɚɠɞɚɸɳɢɣ ɝɚɡ ɩɨɫɥɟ ɜɜɨɞɚ ɜ ɩɨɥɨɫɬɶ ɫɥɭɠɢɬ ɛɭɮɟɪɧɨɣ ɡɨɧɨɣ ɞɥɹ ɩɨɝɥɨɳɟɧɢɹ 
ɨɫɤɨɥɤɨɜ ɞɟɥɟɧɢɹ, ɚ ɬɚɤɠɟ ɨɛɟɫɩɟɱɢɜɚɟɬ ɜɪɚɳɟɧɢɟ ɹɞɪɚ, ɨɛɪɚɡɨɜɚɧɧɨɝɨ ɝɨɪɸɱɢɦ. Ⱦɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ 
ɤɨɧɞɟɧɫɚɰɢɢ ɝɨɪɸɱɟɝɨ ɧɚ ɫɬɟɧɤɟ ɢ ɞɥɹ ɭɦɟɧɶɲɟɧɢɹ ɟɟ ɧɚɝɪɟɜɚ ɡɚ ɫɱɟɬ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ, ɤɨɧɜɟɤɰɢɢ ɢ 

ɨɫɤɨɥɤɚɦɢ ɞɟɥɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɨɬɞɟɥɢɬɶ ɝɚɡɨɨɛɪɚɡɧɨɟ ɹɞɟɪɧɨɟ ɝɨɪɸɱɟɟ ɨɬ ɩɪɨɡɪɚɱɧɨɣ ɫɬɟɧɤɢ. ɑɚɫɬɶ 
ɹɞɟɪɧɨɝɨ ɝɨɪɸɱɟɝɨ ɢ ɩɪɨɞɭɤɬɨɜ ɞɟɥɟɧɢɹ ɡɚɯɜɚɬɵɜɚɟɬɫɹ ɛɭɮɟɪɧɵɦ ɝɚɡɨɦ, ɚ ɡɚɬɟɦ ɨɬɞɟɥɹɟɬɫɹ ɨɬ 
ɨɯɥɚɠɞɚɸɳɟɝɨ ɝɚɡɚ ɜ ɨɯɥɚɠɞɚɟɦɨɣ ɫɢɫɬɟɦɟ ɪɟɰɢɪɤɭɥɹɰɢɢ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶ ɩɨɜɬɨɪɧɵɣ ɜɩɪɵɫɤ 
ɝɨɪɸɱɟɝɨ ɢ ɨɯɥɚɞɢɬɟɥɹ ɜ ɩɨɥɨɫɬɶ.  
ɉɟɪɜɵɣ əɊȾ ɫ ɩɪɨɡɪɚɱɧɨɣ ɚɦɩɭɥɨɣ ɛɭɞɟɬ ɢɦɟɬɶ ɪɟɝɟɧɟɪɚɬɢɜɧɨɟ ɨɯɥɚɠɞɟɧɢɟ. ȿɝɨ ɭɞɟɥɶɧɚɹ ɬɹɝɚ ɪɚɜɧɚ 

1500 - 2000 ɫɟɤ. Ⱦɚɥɶɧɟɣɲɟɟ ɩɨɜɵɲɟɧɢɟ ɭɞɟɥɶɧɨɣ ɬɹɝɢ ɞɜɢɝɚɬɟɥɹ ɫɜɹɡɚɧɨ ɫ ɩɪɢɦɟɧɟɧɢɟɦ 

ɜɵɫɨɤɨɬɟɦɩɟɪɚɬɭɪɧɵɯ ɤɨɫɦɢɱɟɫɤɢɯ ɢɡɥɭɱɚɬɟɥɟɣ ɞɥɹ ɨɬɜɨɞɚ ɷɧɟɪɝɢɢ ɧɟɣɬɪɨɧɧɨɝɨ ɢ ɝɚɦɦɚ-ɢɡɥɭɱɟɧɢɹ, 
ɧɚɤɨɩɥɟɧɧɨɣ ɜ ɫɬɟɧɤɚɯ ɡɚɦɟɞɥɢɬɟɥɹ. Ɍɚɤɨɣ ɜɚɪɢɚɧɬ ɞɜɢɝɚɬɟɥɹ ɛɭɞɟɬ ɢɦɟɬɶ ɭɞɟɥɶɧɭɸ ɬɹɝɭ ɜ ɜɚɤɭɭɦɟ ɞɨ 5000 

ɫɟɤ ɩɪɢ ɩɪɢɟɦɥɟɦɵɯ ɡɧɚɱɟɧɢɹɯ ɨɬɧɨɲɟɧɢɣ ɬɹɝɢ ɤ ɜɟɫɭ ɞɜɢɝɚɬɟɥɹ.  
ȼɜɢɞɭ ɬɨɝɨ ɱɬɨ əɊȾ ɫ ɩɪɨɡɪɚɱɧɨɣ ɚɦɩɭɥɨɣ ɨɛɟɫɩɟɱɢɜɚɟɬ ɧɚɞɟɠɧɨɟ ɭɞɟɪɠɚɧɢɟ ɹɞɟɪɧɨɝɨ ɝɨɪɸɱɟɝɨ ɢ 

ɩɪɨɞɭɤɬɨɜ ɞɟɥɟɧɢɹ ɩɪɢ ɨɬɧɨɲɟɧɢɢ ɬɹɝɢ ɤ ɜɟɫɭ, ɫɭɳɟɫɬɜɟɧɧɨ ɛɨɥɶɲɟɦ ɟɞɢɧɢɰɵ, ɟɝɨ ɦɨɠɧɨ ɛɭɞɟɬ ɩɪɢɦɟɧɹɬɶ 
ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɡɚɞɚɱ ɜɵɜɨɞɚ ɧɚ ɨɪɛɢɬɭ ɨɞɧɨɫɬɭɩɟɧɱɚɬɨɝɨ ɤɨɫɦɢɱɟɫɤɨɝɨ ɤɨɪɚɛɥɹ, ɫɬɚɪɬɭɸɳɟɝɨ ɫ Ɂɟɦɥɢ ɢ 

ɭɫɤɨɪɹɸɳɟɝɨɫɹ ɜ ɩɪɟɞɟɥɚɯ ɡɟɦɧɨɣ ɚɬɦɨɫɮɟɪɵ.  

Эɥɟɤɬɪɨɪɟɚɤɬɢɜɧɵɟ ɞɜɢɝɚɬɟɥɢ. ɍɞɟɥɶɧɚɹ ɬɹɝɚ ɷɥɟɤɬɪɨɪɟɚɤɬɢɜɧɨɝɨ ɞɜɢɝɚɬɟɥɹ ɛɨɥɟɟ 
ɜɵɫɨɤɚɹ ɢ ɥɟɠɢɬ ɜ ɞɢɚɩɚɡɨɧɟ 850–4400 ɫ. Ɇɟɠɨɪɛɢɬɚɥɶɧɵɣ ɚɩɩɚɪɚɬ, ɫɧɚɛɠɟɧɧɵɣ ɷɥɟɤɬɪɨ–
ɹɞɟɪɧɵɦ ɪɚɤɟɬɧɵɦ ɞɜɢɝɚɬɟɥɟɦ, ɫɦɨɠɟɬ ɞɨɫɬɚɜɥɹɬɶ ɫ ɨɤɨɥɨɡɟɦɧɨɣ ɨɪɛɢɬɵ ɧɚ ɝɟɨɫɬɚɰɢɨɧɚɪɧɭɸ 

ɝɪɭɡ ɦɚɫɫɨɣ ɜ ɬɪɢ ɪɚɡɚ ɛɨɥɶɲɢɣ, ɱɟɦ ɫ ɠɢɞɤɨɫɬɧɵɦɢ ɞɜɢɝɚɬɟɥɹɦɢ ɧɚ ɤɪɢɨɝɟɧɧɵɯ ɤɨɦɩɨɧɟɧɬɚɯ. 
Ɉɞɧɚɤɨ ɢɡ–ɡɚ ɧɢɡɤɨɣ ɬɹɝɢ ɷɥɟɤɬɪɨɪɟɚɤɬɢɜɧɨɝɨ ɞɜɢɝɚɬɟɥɹ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɬɚɤɨɣ 

ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɭɜɟɥɢɱɢɬɫɹ ɞɨ 200–400 ɫɭɬɨɤ, ɱɬɨ ɦɨɠɟɬ ɨɤɚɡɚɬɶɫɹ ɫɨɜɟɪɲɟɧɧɨ ɧɟɩɪɢɟɦɥɟɦɵɦ 

ɞɥɹ ɧɟɤɨɬɨɪɵɯ ɝɪɭɡɨɜ ɜɜɢɞɭ ɞɥɢɬɟɥɶɧɨɝɨ ɧɚɯɨɠɞɟɧɢɹ ɜ ɩɨɹɫɟ ȼɚɧ Ⱥɥɥɟɧɚ.  
ɂɨɧɧɵɣ ɞɜɢɝɚɬɟɥɢ ɢ ɞɜɢɝɚɬɟɥɢ ɏɨɥɥɚ ɱɚɫɬɨ ɩɪɢɱɢɫɥɹɸɬ ɤ ɷɥɟɤɬɪɨɪɚɤɟɬɧɵɦ ɞɜɢɝɚɬɟɥɹɦ (ɬɹɝɚ ɜ 

ɤɨɬɨɪɵɯ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɡɚ ɫɱёɬ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ). Ɋɚɛɨɱɟɟ ɬɟɥɨ ɢɨɧɢɡɢɪɭɟɬɫɹ (ɪɟɚɤɬɢɜɧɚɹ ɫɬɪɭɹ 
ɢɨɧɨɜ) ɢ ɪɚɡɝɨɧɹɟɬɫɹ ɷɥɟɤɬɪɢɱɟɫɤɢɦ (ɜ ɢɨɧɧɵɯ ɞɜɢɝɚɬɟɥɹɯ) ɢɥɢ ɦɚɝɧɢɬɧɵɦ (ɜ ɞɜɢɝɚɬɟɥɹɯ ɏɨɥɥɚ) ɩɨɥɟ. 
ɉɪɟɢɦɭɳɟɫɬɜɨ ɬɚɤɢɯ ɞɜɢɝɚɬɟɥɟɣ - ɱɪɟɡɜɵɱɚɣɧɨ ɜɵɫɨɤɢɣ ɭɞɟɥɶɧɵɣ ɢɦɩɭɥɶɫ (ɢɡ-ɡɚ ɜɵɫɨɤɨɣ ɫɤɨɪɨɫɬɢ 

ɪɟɚɤɬɢɜɧɨɝɨ ɢɨɧɧɨɝɨ ɩɨɬɨɤɚ), ɝɨɪɚɡɞɨ ɜɵɲɟ ɱɟɦ ɭ əɊȾ.  

Ȼɟɡɨɩɚɫɧɨɫɬɶ. ɋ ɫɚɦɨɝɨ ɧɚɱɚɥɚ ɫɨɡɞɚɧɢɹ əɊȾ ɨɫɨɛɨɟ ɜɧɢɦɚɧɢɟ ɭɞɟɥɹɥɢ ɩɪɟɞɨɬɜɪɚɳɟɧɢɸ 

ɧɟɠɟɥɚɬɟɥɶɧɵɯ ɜɨɡɞɟɣɫɬɜɢɣ ɪɟɚɤɬɨɪɚ ɧɚ ɛɢɨɫɮɟɪɭ Ɂɟɦɥɢ ɩɪɢ ɚɜɚɪɢɣɧɨɦ ɩɪɟɤɪɚɳɟɧɢɢ ɩɨɥɟɬɚ. 
Ɉɩɵɬ ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɪɢɫɤ, ɫɜɹɡɚɧɧɵɣ ɫ ɤɨɧɫɬɪɭɤɰɢɟɣ ɹɞɟɪɧɨɣ ɞɜɢɝɚɬɟɥɶɧɨɣ ɭɫɬɚɧɨɜɤɢ ɢ ɟɟ 
ɷɤɫɩɥɭɚɬɚɰɢɟɣ, ɦɨɠɟɬ ɛɵɬɶ ɨɝɪɚɧɢɱɟɧ ɜɩɨɥɧɟ ɩɪɢɟɦɥɟɦɵɦɢ ɩɪɟɞɟɥɚɦɢ. ɈɈɇ ɞɨɩɭɫɤɚɸɬ 
ɜɨɡɦɨɠɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɹɞɟɪɧɵɯ ɪɟɚɤɬɨɪɨɜ ɞɥɹ ɨɫɜɨɟɧɢɹ ɤɨɫɦɢɱɟɫɤɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ ɩɪɢ 
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ɭɫɥɨɜɢɢ ɫɨɛɥɸɞɟɧɢɹ ɦɟɪ ɛɟɡɨɩɚɫɧɨɫɬɢ. ɗɬɢ ɦɟɪɵ ɩɨɞɪɚɡɭɦɟɜɚɸɬ ɡɚɩɪɟɳɟɧɢɟ ɧɟɡɚɩɥɚɧɢɪɨɜɚɧɧɵɯ 

ɤɪɢɬɢɱɟɫɤɢɯ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ ɹɞɟɪɧɵɯ ɪɟɚɤɬɨɪɨɜ ɜ ɤɨɫɦɨɫɟ, ɭɫɬɪɚɧɟɧɢɟ ɪɚɞɢɨɚɤɬɢɜɧɵɯ ɜɵɛɪɨɫɨɜ 
ɜ ɫɥɭɱɚɟ ɚɜɚɪɢɣ ɤɚɤ ɧɚ ɡɚɩɭɫɤɟ, ɬɚɤ ɢ ɜ ɩɨɥɟɬɟ, ɫɨɯɪɚɧɟɧɢɟ ɜ ɞɨɩɭɫɬɢɦɵɯ ɩɪɟɞɟɥɚɯ ɭɪɨɜɧɹ 
ɪɚɞɢɚɰɢɨɧɧɨɝɨ ɨɛɥɭɱɟɧɢɹ ɷɤɢɩɚɠɚ ɢ ɨɛɟɫɩɟɱɟɧɢɟ ɧɚɞɟɠɧɨɣ ɪɚɛɨɬɵ ɞɜɢɝɚɬɟɥɶɧɨɣ ɭɫɬɚɧɨɜɤɢ.  

ȼ ɫɥɭɱɚɟ ɩɨɥɟɬɚ ɪɚɤɟɬɵ ɫ ɹɞɟɪɧɵɦ ɞɜɢɝɚɬɟɥɟɦ ɡɚɩɭɫɤ ɪɟɚɤɬɨɪɚ ɛɭɞɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɧɚ 
ɨɪɛɢɬɟ ɫɛɨɪɤɢ ɤɨɫɦɢɱɟɫɤɨɝɨ ɤɨɪɚɛɥɹ. Ⱦɨ ɦɨɦɟɧɬɚ ɫɬɚɪɬɚ ɤɨɪɚɛɥɹ ɫɨ ɫɛɨɪɨɱɧɨɣ ɨɪɛɢɬɵ ɪɟɚɤɬɨɪ 
ɛɭɞɟɬ ɧɚɯɨɞɢɬɶɫɹ ɧɚ ɧɭɥɟɜɨɦ ɭɪɨɜɧɟ ɦɨɳɧɨɫɬɢ, ɚ ɩɨɫɥɟ ɜɵɜɟɞɟɧɢɹ ɪɟɚɤɬɨɪɚ ɧɚ ɪɚɛɨɱɢɣ ɪɟɠɢɦ 

ɤɨɫɦɢɱɟɫɤɢɣ ɚɩɩɚɪɚɬ ɧɚɱɧɟɬ ɫɜɨɟ ɭɫɤɨɪɟɧɧɨɟ ɞɜɢɠɟɧɢɟ ɨɬ Ɂɟɦɥɢ. ȼɪɟɦɹ ɩɪɟɛɵɜɚɧɢɹ ɧɚ ɫɛɨɪɨɱɧɨɣ 

ɨɪɛɢɬɟ ɞɨɫɬɚɬɨɱɟɧ, ɱɬɨɛɵ ɭɪɨɜɟɧɶ ɪɚɞɢɨɚɤɬɢɜɧɨɫɬɢ ɜɵɲɟɞɲɟɝɨ ɢɡ ɫɬɪɨɹ ɪɟɚɤɬɨɪɚ ɩɨɫɬɟɩɟɧɧɨ 

ɫɧɢɡɢɥɫɹ ɞɨ ɛɟɡɨɩɚɫɧɨɝɨ ɩɪɢ ɩɚɞɟɧɢɢ ɪɟɚɤɬɨɪɚ ɧɚ Ɂɟɦɥɸ. ɉɨɫɪɟɞɫɬɜɨɦ ɷɤɪɚɧɢɪɨɜɚɧɢɹ ɦɨɠɧɨ 
ɫɧɢɡɢɬɶ ɪɚɞɢɨɚɤɬɢɜɧɨɟ ɨɛɥɭɱɟɧɢɟ ɩɨɥɟɡɧɨɣ ɧɚɝɪɭɡɤɢ ɢ ɷɤɢɩɚɠɚ ɞɨ ɩɪɢɟɦɥɟɦɨɝɨ ɭɪɨɜɧɹ. 
ɉɨɞɛɨɪɨɦ ɮɨɪɦɵ ɬɨɩɥɢɜɧɨɝɨ ɛɚɤɚ ɢ ɞɪɭɝɢɯ ɷɥɟɦɟɧɬɨɜ ɚɩɩɚɪɚɬɚ, ɚ ɬɚɤɠɟ ɢɯ ɪɚɡɦɟɳɟɧɢɟɦ ɦɨɠɧɨ 
ɩɪɟɞɟɥɶɧɨ ɫɧɢɡɢɬɶ ɷɮɮɟɤɬ ɜɬɨɪɢɱɧɨɝɨ ɢɡɥɭɱɟɧɢɹ. ɋɢɫɬɟɦɵ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɜɤɥɸɱɚɸɳɢɟ 
ɫɩɟɰɢɚɥɶɧɨɟ ɞɢɚɝɧɨɫɬɢɱɟɫɤɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɩɨɡɜɨɥɹɬ ɩɪɟɞɨɬɜɪɚɬɢɬɶ ɜɨɡɧɢɤɧɨɜɟɧɢɟ ɨɬɤɚɡɨɜ ɢɥɢ 

ɪɚɡɪɭɲɟɧɢɟ ɫɢɫɬɟɦ ɢ ɚɝɪɟɝɚɬɨɜ, ɚ ɤɨɧɬɪɨɥɶ ɧɚɞ ɡɚɞɚɧɧɵɦ ɪɟɠɢɦɨɦ ɪɚɛɨɬɵ ɪɟɚɤɬɨɪɚ, 
ɨɫɭɳɟɫɬɜɥɹɟɦɵɣ ɷɤɢɩɚɠɟɦ ɢ ɰɟɧɬɪɨɦ ɭɩɪɚɜɥɟɧɢɹ ɩɨɥɟɬɨɜ, ɢɫɤɥɸɱɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɨɩɚɫɧɵɯ 
ɨɬɤɥɨɧɟɧɢɣ ɨɬ ɪɚɫɱɟɬɧɨɝɨ ɪɚɡɝɨɧɚ ɢ ɚɜɚɪɢɣ ɧɚ ɤɪɟɣɫɟɪɫɤɨɦ ɪɟɠɢɦɟ ɪɚɛɨɬɵ.  

Ɉɫɨɛɨɟ ɦɟɫɬɨ ɜ ɫɢɫɬɟɦɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɡɚɧɢɦɚɟɬ ɩɪɟɞɨɬɜɪɚɳɟɧɢɟ ɪɚɞɢɨɚɤɬɢɜɧɨɝɨ 
ɡɚɝɪɹɡɧɟɧɢɹ ɚɬɦɨɫɮɟɪɵ ɢ ɦɟɫɬɧɨɫɬɢ. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɩɪɨɛɥɟɦɚ ɪɚɞɢɚɰɢɨɧɧɨɣ ɡɚɳɢɬɵ 

ɤɨɫɦɢɱɟɫɤɢɯ ɚɩɩɚɪɚɬɨɜ ɫ əɊȾ ɫɱɢɬɚɟɬɫɹ ɜ ɩɪɢɧɰɢɩɟ ɪɟɲɟɧɧɨɣ. Ɋɟɲɟɧɵ ɬɚɤɠɟ ɢ ɩɪɢɧɰɢɩɢɚɥɶɧɵɟ 
ɜɨɩɪɨɫɵ, ɫɜɹɡɚɧɧɵɟ ɫ ɨɛɫɥɭɠɢɜɚɧɢɟɦ əɊȾ ɧɚ ɢɫɩɵɬɚɬɟɥɶɧɵɯ ɫɬɟɧɞɚɯ ɢ ɩɭɫɤɨɜɵɯ ɩɥɨɳɚɞɤɚɯ. 

əɊȾ ɞɥɹ ɩɨɥёɬɚ ɧɚ Ɇɚɪɫ. Ʉɨɧɰɟɩɬɭɚɥɶɧɚɹ ɪɚɡɪɚɛɨɬɤɚ ɹɞɟɪɧɨɣ ɞɜɢɝɚɬɟɥɶɧɨ-

ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɭɫɬɚɧɨɜɤɢ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɦɚɪɫɢɚɧɫɤɨɣ ɷɤɫɩɟɞɢɰɢɢ ɹɜɥɹɟɬɫɹ ɩɨɫɥɟɞɧɟɣ ɩɨ 

ɜɪɟɦɟɧɢ, ɜɨɛɪɚɜɲɟɣ ɜ ɫɟɛɹ ɜɟɫɶ ɩɪɟɞɲɟɫɬɜɭɸɳɢɣ ɨɩɵɬ. ɍɫɬɚɧɨɜɤɚ ɨɫɧɨɜɚɧɚ ɧɚ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɦ 

ɨɞɧɨɩɨɥɨɫɬɧɨɦ ɝɚɡɨɮɚɡɧɨ-ɬɜɟɪɞɨɮɚɡɧɨɦ ɪɟɚɤɬɨɪɟ ɬɪɚɧɫɮɨɪɦɢɪɭɟɦɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɦɚɫɫɨɣ 57,5 ɬ 
(Ɋɢɫ.37). ɉɪɨɬɨɬɢɩɨɦ ɭɫɬɪɨɣɫɬɜɚ ɹɜɥɹɟɬɫɹ ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɣ ɝɚɡɨɮɚɡɧɨ-ɬɜɟɪɞɨɮɚɡɧɵɣ ɪɟɚɤɬɨɪ 
«Ʌɚɦɩɚ». Ɍɟɩɥɨɜɚɹ ɦɨɳɧɨɫɬɶ ɪɟɚɤɬɨɪɚ 2,14 Ƚȼɬ. Ɍɜɟɪɞɨɮɚɡɧɵɟ ɬɟɩɥɨɜɵɞɟɥɹɸɳɢɟ ɫɛɨɪɤɢ 

(ɌɮɌȼɋ), ɪɚɡɦɟɳɟɧɧɵɟ ɩɨ ɤɨɥɶɰɭ ɜɨɤɪɭɝ ɰɟɧɬɪɚɥɶɧɨɣ ɩɨɥɨɫɬɢ ɪɟɚɤɬɨɪɚ ɢ ɫɧɚɛɠɟɧɧɵɟ 
ɩɪɢɜɨɞɧɵɦɢ ɦɟɯɚɧɢɡɦɚɦɢ, ɨɛɟɫɩɟɱɢɜɚɸɬ ɧɟɨɛɯɨɞɢɦɵɣ ɭɪɨɜɟɧɶ ɧɟɣɬɪɨɧɧɨɝɨ ɩɨɬɨɤɚ ɢ 

ɤɪɢɬɢɱɧɨɫɬɶ ɩɪɢ ɡɚɩɭɫɤɟ, ɤɨɝɞɚ ɹɞɟɪɧɨɟ ɝɨɪɸɱɟɟ ɜ ɩɨɥɨɫɬɢ ɝɚɡɨɮɚɡɧɨɝɨ ɬɜɷɥɚ ɨɬɫɭɬɫɬɜɭɟɬ. ɉɨ 
ɦɟɪɟ ɩɨɞɚɱɢ ɢ ɧɚɤɨɩɥɟɧɢɹ ɜ ɰɟɧɬɪɚɥɶɧɨɣ ɩɨɥɨɫɬɢ ɹɞɟɪɧɨɝɨ ɝɨɪɸɱɟɝɨ, ɬ.ɟ. ɨɛɪɚɡɨɜɚɧɢɹ ɩɥɚɡɦɟɧɧɨɣ 

ɡɨɧɵ ɢ ɮɨɪɦɢɪɨɜɚɧɢɹ ɝɚɡɨɮɚɡɧɨɝɨ ɬɜɷɥɚ, ɌɮȼɌɋ ɢɡ ɚɤɬɢɜɧɨɣ ɡɨɧɵ ɢɡɜɥɟɤɚɸɬɫɹ, ɚ ɪɟɚɤɬɨɪ 
ɩɪɟɜɪɚɳɚɟɬɫɹ ɜ ɝɚɡɨɮɚɡɨɜɵɣ ɹɞɟɪɧɵɣ ɪɟɚɤɬɨɪ. 

Ȼɥɚɝɨɞɚɪɹ ɬɪɚɧɫɮɨɪɦɢɪɭɟɦɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɭɫɬɚɧɨɜɤɚ ɦɨɠɟɬ ɪɚɛɨɬɚɬɶ ɜ ɞɜɭɯ ɪɟɠɢɦɚɯ: - 

ɞɜɢɝɚɬɟɥɶɧɨɦ (ɝɚɡɨɮɚɡɧɨɦ) ɬɹɝɨɣ 17 ɬ ɩɪɢ ɭɞɟɥɶɧɨɦ ɢɦɩɭɥɶɫɟ 2000 ɫ - ɧɚ ɪɚɡɝɨɧɧɵɯ ɢ ɬɨɪɦɨɡɧɵɯ 
ɭɱɚɫɬɤɚɯ ɬɪɚɟɤɬɨɪɢɢ; - ɷɧɟɪɝɟɬɢɱɟɫɤɨɦ (ɬɜɟɪɞɨɮɚɡɧɨɦ) ɫ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɦɨɳɧɨɫɬɶɸ 200 ɤȼɬ ɞɥɹ 
ɨɛɟɫɩɟɱɟɧɢɹ ɜɧɭɬɪɟɧɧɢɯ ɧɭɠɞ ɤɨɫɦɢɱɟɫɤɨɝɨ ɚɩɩɚɪɚɬɚ ɛɟɡ ɪɚɫɯɨɞɨɜɚɧɢɹ ɪɚɛɨɱɟɝɨ ɬɟɥɚ - ɧɚ 
ɦɚɪɲɟɜɨɦ ɭɱɚɫɬɤɟ ɬɪɚɟɤɬɨɪɢɢ. ɗɬɨɬ ɪɟɠɢɦ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɡɚɦɤɧɭɬɵɦ ɝɚɡɨɬɭɪɛɢɧɧɵɦ ɤɨɧɬɭɪɨɦ ɫ 
ɝɟɥɢɣ-ɤɫɟɧɨɧɨɜɨɣ ɫɦɟɫɶɸ ɜ ɤɚɱɟɫɬɜɟ ɪɚɛɨɱɟɝɨ ɬɟɥɚ, ɩɪɟɨɛɪɚɡɨɜɚɧɢɟɦ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ ɜ 
ɷɥɟɤɬɪɢɱɟɫɤɭɸ ɫ ɄɉȾ 20% ɢ ɫɛɪɨɫɨɦ ɢɡɛɵɬɨɱɧɨɝɨ ɬɟɩɥɚ ɱɟɪɟɡ ɯɨɥɨɞɢɥɶɧɢɤ-ɢɡɥɭɱɚɬɟɥɶ (ɰɢɤɥ 
Ȼɪɚɣɬɨɧɚ). ɇɚ ɞɜɢɝɚɬɟɥɶɧɨɦ ɪɟɠɢɦɟ ɪɚɛɨɬɵ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɟ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɜɫɬɪɨɟɧɧɵɦ ɜ 
ɫɨɩɥɨ ɦɧɨɝɨɩɨɥɸɫɧɵɦ ɆȽȾ-ɝɟɧɟɪɚɬɨɪɨɦ ɦɨɳɧɨɫɬɶɸ 25 Ɇȼɬ ɫ ɷɥɟɤɬɪɨɞɚɦɢ ɢ ɲɢɧɚɦɢ 

ɜɨɡɛɭɠɞɟɧɢɹ, ɨɪɢɟɧɬɢɪɨɜɚɧɧɵɦɢ ɩɨ ɨɛɪɚɡɭɸɳɢɦ ɫɨɩɥɚ. Ɇɢɧɢɦɢɡɚɰɢɸ ɦɚɫɫɨɝɚɛɚɪɢɬɧɵɯ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤ ȽɎəɊ ɨɛɟɫɩɟɱɢɜɚɸɬ: ɩɪɢɦɟɧɟɧɢɟ ɜ ɤɚɱɟɫɬɜɟ ɹɞɟɪɧɨɝɨ ɝɨɪɸɱɟɝɨ 233
U; ɦɚɤɫɢɦɚɥɶɧɨ 

ɜɨɡɦɨɠɧɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɜ ɡɚɦɟɞɥɢɬɟɥɟ-ɨɬɪɚɠɚɬɟɥɟ ɪɟɚɤɬɨɪɚ ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ, ɜ ɬɨɦ ɱɢɫɥɟ 
ɤɪɭɩɧɨɤɪɢɫɬɚɥɥɢɱɟɫɤɨɝɨ ɛɟɪɢɥɥɢɹ, ɚ ɜ ɨɫɬɚɥɶɧɨɣ ɱɚɫɬɢ - ɝɪɚɮɢɬɚ; ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɞɥɹ 
ɜɵɫɨɤɨɬɟɦɩɟɪɚɬɭɪɧɵɯ ɷɥɟɦɟɧɬɨɜ ɤɨɧɫɬɪɭɤɰɢɣ ɪɚɛɨɱɟɣ ɤɚɦɟɪɵ ɬɭɝɨɩɥɚɜɤɢɯ ɦɟɬɚɥɥɨɜ 
ɭɥɭɱɲɟɧɧɨɝɨ ɢɡɨɬɨɩɧɨɝɨ ɫɨɫɬɚɜɚ, ɚ ɞɥɹ ɫɢɥɨɜɵɯ ɤɨɪɩɭɫɨɜ ɪɟɚɤɬɨɪɚ - ɜɵɫɨɤɨɩɪɨɱɧɵɯ ɬɢɬɚɧɨɜɵɯ 

ɫɩɥɚɜɨɜ ɢ ɭɩɪɨɱɧɹɸɳɢɯ ɭɝɥɟɤɨɦɩɨɡɢɬɨɜ; ɩɪɢɦɟɧɟɧɢɟ ɞɥɹ ɫɢɥɶɧɨɬɨɱɧɵɯ ɫɢɫɬɟɦ ɦɚɝɧɢɬɧɨɣ 

ɫɬɚɛɢɥɢɡɚɰɢɢ, ɜɨɡɛɭɠɞɟɧɢɹ ɆȽȾ-ɝɟɧɟɪɚɬɨɪɚ ɢ ɷɥɟɤɬɪɨɩɪɢɜɨɞɚ ɧɚɫɨɫɨɜ ɝɢɩɟɪɩɪɨɜɨɞɹɳɟɝɨ 
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ɚɥɸɦɢɧɢɹ (ɱɢɫɬɨɬɨɣ 0,9999), 

ɞɨɩɭɫɤɚɸɳɟɝɨ ɩɪɢ 

ɠɢɞɤɨɜɨɞɨɪɨɞɧɨɦ 

ɨɯɥɚɠɞɟɧɢɢ ɩɥɨɬɧɨɫɬɶ ɬɨɤɚ 
100 Ⱥ/ɦɦ2

 ɩɪɢ ɭɞɟɥɶɧɨɦ 

ɫɨɩɪɨɬɢɜɥɟɧɢɢ ɜ ɞɟɫɹɬɤɢ ɪɚɡ 
ɧɢɠɟ, ɱɟɦ ɭ ɦɟɞɢ. 

 

Ɋɢɫ.37 əɊȾ ɞɥɹ ɩɨɥёɬɚ 
ɧɚ Ɇɚɪɫ 

 

ɉɨɧɹɬɧɨ, ɱɬɨ 
ɷɤɫɬɪɟɦɚɥɶɧɵɟ 

ɬɟɦɩɟɪɚɬɭɪɧɵɟ ɪɟɠɢɦɵ 

ɪɚɛɨɬɵ ɦɧɨɝɢɯ ɷɥɟɦɟɧɬɨɜ 
ɤɨɧɫɬɪɭɤɰɢɢ ȽɎəɊ ɢ ɤɪɚɣɧɟ 
ɚɝɪɟɫɫɢɜɧɚɹ ɫɪɟɞɚ 
(ɪɚɫɩɥɚɜɥɟɧɧɵɣ ɭɪɚɧ, 

ɜɨɞɨɪɨɞ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ, ɳɟɥɨɱɧɵɟ ɦɟɬɚɥɥɵ) ɩɨɬɪɟɛɨɜɚɥɢ ɩɪɨɜɟɞɟɧɢɹ ɝɥɭɛɨɤɢɯ 
ɦɚɬɟɪɢɚɥɨɜɟɞɱɟɫɤɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɪɚɛɨɬɨɤ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɞɥɹ ɫɢɫɬɟɦɵ ɩɨɞɚɱɢ ɹɞɟɪɧɨɝɨ 
ɝɨɪɸɱɟɝɨ ɛɵɥɢ ɪɚɡɪɚɛɨɬɚɧɵ ɬɭɝɨɩɥɚɜɤɢɟ ɫɩɥɚɜɵ ɧɚ ɨɫɧɨɜɟ ɬɚɧɬɚɥɚ - ɜɨɥɶɮɪɚɦɚ - ɝɚɮɧɢɹ, ɚ ɬɚɤɠɟ 
ɧɢɨɛɢɹ. Ⱦɥɹ ɧɟɤɨɬɨɪɵɯ ɭɱɚɫɬɤɨɜ ɫɬɟɧɨɤ ɪɚɛɨɱɟɣ ɤɚɦɟɪɵ ɛɵɥɢ ɪɚɡɪɚɛɨɬɚɧɵ ɩɨɪɢɫɬɵɟ ɬɭɝɨɩɥɚɜɤɢɟ 
ɦɚɬɟɪɢɚɥɵ ɤɚɤ ɧɚ ɨɫɧɨɜɟ ɜɨɥɶɮɪɚɦɚ, ɬɚɤ ɢ ɦɨɥɢɛɞɟɧɚ, ɚ ɞɥɹ ɜɵɫɨɤɨɬɟɦɩɟɪɚɬɭɪɧɵɯ 
ɮɢɥɶɬɪɨɷɥɟɦɟɧɬɨɜ - ɧɢɤɟɥɹ ɢ ɧɢɯɪɨɦɚ. Ⱦɚɥɶɧɟɣɲɢɣ ɚɧɚɥɢɡ ɜɵɹɜɢɥ ɢɫɤɥɸɱɢɬɟɥɶɧɭɸ 

ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɪɚɫɫɦɨɬɪɟɧɧɨɝɨ ɜɵɲɟ əɊȾ ɞɥɹ ɦɚɪɫɢɚɧɫɤɨɝɨ ɷɤɫɩɟɞɢɰɢɨɧɧɨɝɨ 

ɤɨɦɩɥɟɤɫɚ. ɉɪɢ ɩɨɥɟɡɧɨɣ ɧɚɝɪɭɡɤɟ 150 ɬ ɫɬɚɪɬɨɜɚɹ ɦɚɫɫɚ ɦɚɪɫɢɚɧɫɤɨɝɨ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɤɨɦɩɥɟɤɫɚ 
(ɆɗɄ) ɧɚ ɨɤɨɥɨɡɟɦɧɨɣ ɨɪɛɢɬɟ ɫɨɫɬɚɜɢɬ 520...540 ɬ (ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɞɚɬɵ ɫɬɚɪɬɚ). Ⱦɥɹ 
ɫɨɩɨɫɬɚɜɥɟɧɢɹ ɦɨɠɧɨ ɭɤɚɡɚɬɶ, ɱɬɨ ɜ ɫɥɭɱɚɟ ɩɪɢɦɟɧɟɧɢɹ əɊȾ ɫ ɬɜɟɪɞɨɮɚɡɧɵɦ ɪɟɚɤɬɨɪɨɦ ɫɬɚɪɬɨɜɚɹ 
ɦɚɫɫɚ ɆɗɄ ɫɨɫɬɚɜɥɹɥɚ ɛɵ 730:800 ɬ, ɚ ɫ ɯɢɦɢɱɟɫɤɢɦ ɀɊȾ - 1700:2500 ɬ. 

Ʉɪɨɦɟ ɨɫɧɨɜɧɵɯ ɫɯɟɦ əɊȾ – ɬɜɟɪɞɨ- ɢ ɝɚɡɨɮɚɡɧɵɯ, ɜ 60–80-ɟ ɝɨɞɵ ɲɢɪɨɤɨ ɢɫɫɥɟɞɨɜɚɥɢɫɶ ɢ ɞɪɭɝɢɟ: 
ɫ ɰɟɧɬɪɨɛɟɠɧɵɦ ɭɞɟɪɠɚɧɢɟɦ ɬɨɩɥɢɜɚ (ɭɞɟɥɶɧɵɣ ɢɦɩɭɥɶɫ ɞɨ 11000 ɦ/ɫ), ɬɜɟɪɞɨɮɚɡɧɵɟ ɧɚ ɫɬɚɛɢɥɶɧɵɯ 

ɤɨɦɩɨɧɟɧɬɚɯ ɬɨɩɥɢɜɚ ɢ ɫ ɪɚɛɨɱɢɦ ɬɟɥɨɦ ɧɚ ɨɫɧɨɜɟ ɝɢɞɪɢɞɚ ɥɢɬɢɹ, ɝɚɡɨɮɚɡɧɵɟ ɫ ɲɟɫɬɢɮɬɨɪɢɫɬɵɦ ɭɪɚɧɨɦ ɢ 

ɞɪ. ɉɨ ɤɚɠɞɨɦɭ ɢɡ ɧɚɩɪɚɜɥɟɧɢɣ ɩɨɥɭɱɟɧɵ ɰɟɧɧɵɟ ɦɚɬɟɪɢɚɥɵ, ɢɦɟɸɳɢɟ ɧɟ ɬɨɥɶɤɨ ɩɪɢɤɥɚɞɧɨɟ, ɧɨ ɢ 

ɮɭɧɞɚɦɟɧɬɚɥɶɧɨɟ ɬɟɨɪɟɬɢɱɟɫɤɢɟ ɢ ɩɪɚɤɬɢɱɟɫɤɨɟ ɡɧɚɱɟɧɢɟ. ɇɚɱɚɬɨɟ ɜ ɫɟɪɟɞɢɧɟ 70-ɯ ɝɨɞɨɜ ɢɡɭɱɟɧɢɟ 
ɭɫɬɚɧɨɜɨɤ ɫ ɰɢɪɤɭɥɢɪɭɸɳɢɦ ɬɨɩɥɢɜɨɦ ɧɚ ɨɫɧɨɜɟ ɲɟɫɬɢɮɬɨɪɢɫɬɨɝɨ ɭɪɚɧɚ ɩɪɢɜɟɥɨ ɤ ɪɚɡɪɚɛɨɬɤɟ 
ɩɪɟɞɥɨɠɟɧɢɣ ɩɨ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɬɚɤɨɣ ɫɯɟɦɵ ɜ ɷɧɟɪɝɨɞɜɢɝɚɬɟɥɶɧɨɦ ɤɨɦɩɥɟɤɫɟ ɦɚɪɫɢɚɧɫɤɨɣ ɷɤɫɩɟɞɢɰɢɢ. 

ȼ ɫɥɭɱɚɟ ɩɨɥёɬɚ ɧɚ Ɇɚɪɫ ɪɚɤɟɬɵ ɫ ɹɞɟɪɧɵɦ ɞɜɢɝɚɬɟɥɟɦ, ɡɚɩɭɫɤ ɪɟɚɤɬɨɪɚ ɛɭɞɟɬ 
ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɧɚ ɨɪɛɢɬɟ ɫɛɨɪɤɢ ɤɨɪɚɛɥɹ. Ⱦɨ ɦɨɦɟɧɬɚ ɫɬɚɪɬɚ ɤɨɪɚɛɥɹ ɫɨ ɫɛɨɪɨɱɧɨɣ ɨɪɛɢɬɵ 

ɪɟɚɤɬɨɪ ɛɭɞɟɬ ɧɚɯɨɞɢɬɶɫɹ ɧɚ ɧɭɥɟɜɨɦ ɭɪɨɜɧɟ ɦɨɳɧɨɫɬɢ, ɚ ɩɨɫɥɟ ɜɵɜɟɞɟɧɢɹ ɪɟɚɤɬɨɪɚ ɧɚ ɪɚɛɨɱɢɣ 

ɪɟɠɢɦ ɤɨɫɦɢɱɟɫɤɢɣ ɚɩɩɚɪɚɬ ɧɚɱɧɟɬ ɫɜɨɟ ɭɫɤɨɪɟɧɧɨɟ ɞɜɢɠɟɧɢɟ ɨɬ Ɂɟɦɥɢ. ɉɪɢ ɨɬɤɥɨɧɟɧɢɢ ɜɟɤɬɨɪɚ 
ɬɹɝɢ ɨɬ ɪɚɫɱɟɬɧɨɝɨ ɧɚɩɪɚɜɥɟɧɢɹ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɜɨɡɦɨɠɧɨɫɬɶ ɨɬɫɟɱɟɧɢɹ ɬɹɝɢ ɞɜɢɝɚɬɟɥɹ.  


