






ȺɇɇɈɌȺɐɂə 

 ɇɚ ɜɵɩɭɫɤɧɭɸ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɭɸ ɪɚɛɨɬɭ ɒɚɝɢɟɜɚ Ɋɢɧɚɡɚ Ɋɚɞɢɫɨɜɢɱɚ 

ɜɵɩɨɥɧɟɧɧɭɸ ɧɚ ɬɟɦɭ «ɋɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɬɟɯɧɨɥɨɝɢɢ ɩɪɨɢɡɜɨɞɫɬɜɚ 

ɝɪɟɱɧɟɜɨɣ ɤɪɭɩɵ ɫ ɪɚɡɪɚɛɨɬɤɨɣ ɩɧɟɜɦɨɦɟɯɚɧɢɱɟɫɤɨɝɨ ɲɟɥɭɲɢɬɟɥɹ». 

Ⱦɚɧɧɚɹ ɪɚɛɨɬɚ ɫɨɫɬɨɢɬ ɢɡ ɩɨɹɫɧɢɬɟɥɶɧɨɣ ɡɚɩɢɫɤɢ ɧɚ ИИ ɥɢɫɬɟ ɩɟɱɚɬɧɨɝɨ 

ɬɟɤɫɬɚ ɢ ɝɪɚɮɢɱɟɫɤɨɣ ɱɚɫɬɢ ɧɚ  ИИ ɥɢɫɬɚɯ ɮɨɪɦɚɬɚ Ⱥ1, ɫɨɞɟɪɠɢɬ  ИИ 

ɪɢɫɭɧɤɨɜ, ИИ ɬɚɛɥɢɰ, ɫɩɢɫɨɤ ɢɫɩɨɥɶɡɨɜɚɧɧɨɣ ɥɢɬɟɪɚɬɭɪɵ ɫɨɞɟɪɠɢɬ ИИ 

ɧɚɢɦɟɧɨɜɚɧɢɣ. 

Ɍɟɤɫɬɨɜɵɟ ɞɨɤɭɦɟɧɬɵ ɪɚɛɨɬɵ ɫɨɞɟɪɠɚɬ ɩɨɹɫɧɢɬɟɥɶɧɭɸ ɡɚɩɢɫɤɭ, 

ɫɨɫɬɨɹɳɭɸ ɢɡ ɜɜɟɞɟɧɢɹ, γ ɪɚɡɞɟɥɨɜ, ɡɚɤɥɸɱɟɧɢɹ ɢ ɫɩɢɫɤɚ ɢɫɩɨɥɶɡɨɜɚɧɧɨɣ 

ɥɢɬɟɪɚɬɭɪɵ,  ɩɪɢɥɨɠɟɧɢɹ ɢ ɫɩɟɰɢɮɢɤɚɰɢɢ. 

ȼ ɩɟɪɜɨɦ ɪɚɡɞɟɥɟ ɩɪɨɜɨɞɢɬɫɹ ɚɧɚɥɢɡ ɫɭɳɟɫɬɜɭɸɳɢɯ ɬɟɯɧɨɥɨɝɢɣ 

ɩɟɪɟɪɚɛɨɬɤɢ ɡɟɪɧɚ ɜ ɤɪɭɩɭ ɢ ɫɭɳɟɫɬɜɭɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ 

ɩɧɟɜɦɨɦɟɯɚɧɢɱɟɫɤɢɯ ɲɟɥɭɲɢɬɟɥɟɣ. ɉɪɢɜɟɞɟɧɵ ɬɟɯɧɢɱɟɫɤɢɟ ɞɨɫɬɨɢɧɫɬɜɚ ɢ 

ɧɟɞɨɫɬɚɬɤɢ ɫɭɳɟɫɬɜɭɸɳɢɯ ɪɚɡɪɚɛɨɬɨɤ. 

ȼɨ ɜɬɨɪɨɦ ɪɚɡɞɟɥɟ ɩɪɢɜɨɞɢɬɫɹ ɪɚɡɪɚɛɨɬɤɚ ɬɟɯɧɨɥɨɝɢɢ ɩɟɪɟɪɚɛɨɬɤɢ 

ɡɟɪɧɚ ɜ ɤɪɭɩɭ. ɉɪɢɜɟɞɟɧɵ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɪɚɫɱёɬɵ ɢ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ 

ɨɪɝɚɧɢɡɚɰɢɢ ɛɟɡɨɩɚɫɧɨɣ ɪɚɛɨɬɵ ɢ ɭɥɭɱɲɟɧɢɸ ɬɪɭɞɚ, ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ 

ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɩɪɢ ɪɚɛɨɬɟ ɩɨ ɩɥɚɧɢɪɭɟɦɨɣ ɬɟɯɧɨɥɨɝɢɢ. 

ȼ ɬɪɟɬɶɟɦ ɪɚɡɞɟɥɟ ɩɪɢɜɟɞɟɧɚ ɪɚɡɪɚɛɚɬɵɜɚɟɦɚɹ ɤɨɧɫɬɪɭɤɰɢɹ 

ɩɧɟɜɦɨɦɟɯɚɧɢɱɟɫɤɨɝɨ ɲɟɥɭɲɢɬɟɥɹ. Ɉɩɢɫɚɧɚ ɫɯɟɦɚ ɪɚɛɨɬɵ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ, 

ɜɵɩɨɥɧɟɧɵ ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ ɪɚɫɱɟɬɵ. Ɋɚɡɪɚɛɨɬɚɧɚ ɢɧɫɬɪɭɤɰɢɹ ɩɨ ɛɟɡɨɩɚɫɧɨɣ 

ɪɚɛɨɬɟ ɫ ɭɫɬɪɨɣɫɬɜɨɦ. Ⱦɚɧɨ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɟ ɨɛɨɫɧɨɜɚɧɢɟ 

ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ ɩɪɢɦɟɧɟɧɢɹ ɩɧɟɜɦɨɦɟɯɚɧɢɱɟɫɤɨɝɨ ɲɟɥɭɲɢɬɟɥɹ. 

ɉɨɹɫɧɢɬɟɥɶɧɚɹ ɡɚɩɢɫɤɚ ɡɚɜɟɪɲɚɟɬɫɹ ɡɚɤɥɸɱɟɧɢɟɦ ɢ ɫɩɢɫɤɨɦ 

ɢɫɩɨɥɶɡɨɜɚɧɧɨɣ ɥɢɬɟɪɚɬɭɪɵ. 
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ȼɜɟɞɟɧɢɟ 

 Ɉɫɧɨɜɨɣ ɫɨɡɞɚɧɢɹ ɩɪɨɞɨɜɨɥɶɫɬɜɟɧɧɨɝɨ ɮɨɧɞɚ ɫɬɪɚɧɵ ɹɜɥɹɟɬɫɹ ɡɟɪɧɨ, 

ɩɨɷɬɨɦɭ ɩɨɜɵɲɟɧɢɟ ɟɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɪɚɡɜɢɬɢɟ ɩɨɫɥɟɞɭɸɳɟɣ ɩɟɪɟɪɚɛɨɬɤɢ 

ɜ ɩɪɨɞɭɤɬɵ ɩɢɬɚɧɢɹ ɹɜɥɹɸɬɫɹ ɜɟɫɶɦɚ ɚɤɬɭɚɥɶɧɵɦɢ. ɂɫɫɥɟɞɨɜɚɧɢɹ ɦɧɨɝɢɯ 

ɭɱɟɧɵɯ ɜ ɨɛɥɚɫɬɢ ɩɟɪɟɪɚɛɨɬɤɢ ɡɟɪɧɨɜɵɯ ɤɭɥɶɬɭɪ ɜ ɤɪɭɩɭ, ɩɨɡɜɨɥɹɟɬ ɝɨɜɨɪɢɬɶ 

ɨ ɬɨɦ, ɱɬɨ ɫɭɳɟɫɬɜɭɸɳɢɟ ɬɟɯɧɨɥɨɝɢɢ ɢɯ ɩɟɪɟɪɚɛɨɬɤɚ ɫɨɨɬɜɟɬɫɬɜɭɟɬ 

ɬɪɚɞɢɰɢɨɧɧɵɦ ɫɬɚɧɞɚɪɬɚɦ ɤɚɱɟɫɬɜɚ. ɉɪɢ ɷɬɨɦ, ɢɫɩɨɥɶɡɭɟɦɵɟ ɧɚ ɩɪɚɤɬɢɤɟ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɨɩɟɪɚɰɢɢ ɞɨɜɨɥɶɧɨ ɫɥɨɠɧɵ ɢ ɷɧɟɪɝɨёɦɤɢ, ɚ ɨɛɨɪɭɞɨɜɚɧɢɟ 

ɜɵɩɨɥɧɹɸɳɟɟ ɜɟɫɶ ɩɪɨɰɟɫɫ ɝɢɞɪɨɬɟɪɦɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ ɨɛɵɱɧɨ ɨɱɟɧɶ 

ɞɨɪɨɝɨɟ. ȼ ɬɨ ɠɟ ɜɪɟɦɹ ɜɵɯɨɞ ɝɨɬɨɜɨɣ ɩɪɨɞɭɤɰɢɢ ɢ ɟɟ ɤɚɱɟɫɬɜɨ ɫ ɬɨɱɤɢ 

ɡɪɟɧɢɹ ɩɢɳɟɜɨɣ ɰɟɧɧɨɫɬɢ ɧɟ ɜɫɟɝɞɚ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɫɬɚɧɞɚɪɬɚɦ ɤɚɱɟɫɬɜɚ, 

ɤɨɬɨɪɵɟ ɩɪɢɫɭɳɟ ɡɟɪɧɭ. 

     ɉɨɷɬɨɦɭ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɧɨɜɵɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɪɟɲɟɧɢɣ ɞɨɥɠɧɨ 

ɩɪɢɜɟɫɬɢ ɤ ɫɧɢɠɟɧɢɸ ɡɚɬɪɚɬ ɧɚ ɟɟ ɩɟɪɟɪɚɛɨɬɤɭ, ɭɦɟɧɶɲɟɧɢɸ ɫɟɛɟɫɬɨɢɦɨɫɬɢ 

ɧɚ ɟɞɢɧɢɰɭ ɩɪɨɞɭɤɰɢɢ, ɩɨɜɵɲɟɧɢɸ ɤɚɱɟɫɬɜɚ ɩɨɥɭɱɚɟɦɨɝɨ ɩɪɨɞɭɤɬɚ, 

ɷɮɮɟɤɬɢɜɧɨɦɭ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɡɟɪɧɚ ɢ ɩɪɨɞɭɤɬɨɜ ɟɝɨ ɩɟɪɟɪɚɛɨɬɤɢ, 

ɪɚɡɪɚɛɨɬɤɟ ɫɨɜɪɟɦɟɧɧɵɯ ɦɟɯɚɧɢɡɦɨɜ ɢ ɦɚɲɢɧ, ɷɧɟɪɝɨɫɛɟɪɟɝɚɸɳɢɯ 

ɬɟɯɧɨɥɨɝɢɣ ɞɥɹ ɩɟɪɟɪɚɛɨɬɤɢ ɡɟɪɧɚ, ɚ ɬɚɤɠɟ ɫɨɡɞɚɧɢɹ ɧɨɜɨɝɨ ɚɫɫɨɪɬɢɦɟɧɬɚ 

ɩɪɨɞɭɤɬɨɜ ɩɢɬɚɧɢɹ ɫ ɧɚɩɪɚɜɥɟɧɧɵɦ ɢɡɦɟɧɟɧɢɟɦ ɟɝɨ ɯɢɦɢɱɟɫɤɨɝɨ ɫɨɫɬɚɜɚ.  

ɐɟɥɶ ɜɵɩɨɥɧɟɧɢɹ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, 

ɱɬɨ ɧɚ ɨɫɧɨɜɚɧɢɢ ɢɡɭɱɟɧɢɹ ɦɚɬɟɪɢɚɥɚ ɪɚɛɨɬɵ, ɪɚɡɪɚɛɨɬɚɬɶ ɤɨɧɫɬɪɭɤɰɢɸ 

ɲɟɥɭɲɢɬɟɥɹ ɫ ɪɟɜɟɪɫɢɜɧɨɣ ɞɟɤɨɣ. Ɋɚɫɫɱɢɬɚɬɶ ɟɝɨ ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ 

ɩɚɪɚɦɟɬɪɵ, ɪɚɡɪɚɛɨɬɚɬɶ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɩɨ ɨɯɪɚɧɟ 

ɬɪɭɞɚ, ɩɪɨɜɟɫɬɢ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɟ ɨɛɨɫɧɨɜɚɧɢɟ ɪɚɡɪɚɛɨɬɚɧɧɨɣ 

ɤɨɧɫɬɪɭɤɰɢɢ. 

 

 

 

 

 



1 ɅɂɌȿɊȺɌɍɊɇɈ-ɉȺɌȿɇɌɇɕɃ ɈȻɁɈɊ 

  

1.1 Ɉɛɳɢɟ ɫɜɟɞɟɧɢɹ 

ɂɫɫɥɟɞɨɜɚɧɢɹ ɦɧɨɝɢɯ ɭɱɟɧɵɯ ɜ ɨɛɥɚɫɬɢ ɩɟɪɟɪɚɛɨɬɤɢ ɡɟɪɧɨɜɵɯ ɤɭɥɶɬɭɪ 

ɜ ɤɪɭɩɭ, ɩɨɡɜɨɥɹɟɬ ɝɨɜɨɪɢɬɶ ɨ ɬɨɦ, ɱɬɨ ɫɭɳɟɫɬɜɭɸɳɢɟ ɬɟɯɧɨɥɨɝɢɢ ɢɯ 

ɩɟɪɟɪɚɛɨɬɤɚ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɬɪɚɞɢɰɢɨɧɧɵɦ ɫɬɚɧɞɚɪɬɚɦ ɤɚɱɟɫɬɜɚ. ɉɪɢ ɷɬɨɦ, 

ɢɫɩɨɥɶɡɭɟɦɵɟ ɧɚ ɩɪɚɤɬɢɤɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɨɩɟɪɚɰɢɢ ɞɨɜɨɥɶɧɨ ɫɥɨɠɧɵ ɢ 

ɷɧɟɪɝɨёɦɤɢ, ɚ ɨɛɨɪɭɞɨɜɚɧɢɟ ɜɵɩɨɥɧɹɸɳɟɟ ɜɟɫɶ ɩɪɨɰɟɫɫ ɝɢɞɪɨɬɟɪɦɢɱɟɫɤɨɣ 

ɨɛɪɚɛɨɬɤɢ ɨɛɵɱɧɨ ɨɱɟɧɶ ɞɨɪɨɝɨɟ. ȼ ɬɨ ɠɟ ɜɪɟɦɹ ɜɵɯɨɞ ɝɨɬɨɜɨɣ ɩɪɨɞɭɤɰɢɢ ɢ 

ɟɟ ɤɚɱɟɫɬɜɨ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɩɢɳɟɜɨɣ ɰɟɧɧɨɫɬɢ ɧɟ ɜɫɟɝɞɚ ɫɨɨɬɜɟɬɫɬɜɭɟɬ 

ɫɬɚɧɞɚɪɬɚɦ ɤɚɱɟɫɬɜɚ, ɤɨɬɨɪɵɟ ɩɪɢɫɭɳɟ ɡɟɪɧɭ. 

ɉɨɷɬɨɦɭ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɧɨɜɵɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɪɟɲɟɧɢɣ ɞɨɥɠɧɨ 

ɩɪɢɜɟɫɬɢ ɤ ɫɧɢɠɟɧɢɸ ɡɚɬɪɚɬ ɧɚ ɟɟ ɩɟɪɟɪɚɛɨɬɤɭ, ɭɦɟɧɶɲɟɧɢɸ ɫɟɛɟɫɬɨɢɦɨɫɬɢ 

ɧɚ ɟɞɢɧɢɰɭ ɩɪɨɞɭɤɰɢɢ, ɩɨɜɵɲɟɧɢɸ ɤɚɱɟɫɬɜɚ ɩɨɥɭɱɚɟɦɨɝɨ ɩɪɨɞɭɤɬɚ, 

ɷɮɮɟɤɬɢɜɧɨɦɭ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɡɟɪɧɚ ɢ ɩɪɨɞɭɤɬɨɜ ɟɝɨ ɩɟɪɟɪɚɛɨɬɤɢ, 

ɪɚɡɪɚɛɨɬɤɟ ɫɨɜɪɟɦɟɧɧɵɯ ɦɟɯɚɧɢɡɦɨɜ ɢ ɦɚɲɢɧ, ɷɧɟɪɝɨɫɛɟɪɟɝɚɸɳɢɯ 

ɬɟɯɧɨɥɨɝɢɣ ɞɥɹ ɩɟɪɟɪɚɛɨɬɤɢ ɡɟɪɧɚ, ɚ ɬɚɤɠɟ ɫɨɡɞɚɧɢɹ ɧɨɜɨɝɨ ɚɫɫɨɪɬɢɦɟɧɬɚ 

ɩɪɨɞɭɤɬɨɜ ɩɢɬɚɧɢɹ ɫ ɧɚɩɪɚɜɥɟɧɧɵɦ ɢɡɦɟɧɟɧɢɟɦ ɟɝɨ ɯɢɦɢɱɟɫɤɨɝɨ ɫɨɫɬɚɜɚ. 

Ɉɞɧɢɦ ɢɡ ɬɚɤɢɯ ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɵɯ ɧɚɩɪɚɜɥɟɧɢɣ, ɤɨɬɨɪɵɣ 

ɩɨɜɵɲɚɟɬ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɩɟɪɟɪɚɛɨɬɤɢ ɡɟɪɧɚ, ɹɜɥɹɟɬɫɹ ɲɟɥɭɲɟɧɢɟ, ɟɝɨ 

ɨɫɧɨɜɧɨɣ ɡɚɞɚɱɟɣ ɹɜɥɹɟɬɫɹ ɨɬɞɟɥɟɧɢɟ ɨɬ ɹɞɪɚ ɩɥɟɧɨɱɧɨɣ ɱɚɫɬɢ. 

 

 

 

 

 

 

 

 

 



1.β Ⱥɧɚɥɢɡ ɫɭɳɟɫɬɜɭɸɳɢɯ ɬɟɯɧɨɥɨɝɢɣ ɩɨɥɭɱɟɧɢɹ ɝɪɟɱɧɟɜɨɣ ɤɪɭɩɵ  

1.2.1 ɋɩɨɫɨɛ ɩɟɪɟɪɚɛɨɬɤɢ ɡɟɪɧɚ ɤɪɭɩɹɧɵɯ ɤɭɥɶɬɭɪ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 

ɩɨɛɨɱɧɵɯ ɩɪɨɞɭɤɬɨɜ ɢɯ ɩɟɪɟɪɚɛɨɬɤɢ ɩɨ ɩɚɬɟɧɬɭ №β49β697 

 

Ɂɟɪɧɨ, ɨɱɢɳɟɧɧɨɟ ɨɬ ɫɨɪɧɵɯ ɢ ɡɟɪɧɨɜɵɯ ɩɪɢɦɟɫɟɣ ɧɚ ɡɟɪɧɨɜɨɦ 

ɫɟɩɚɪɚɬɨɪɟ ɢ ɬɪɢɟɪɟ, ɢ ɩɪɨɩɭɳɟɧɧɨɟ ɞɥɹ ɭɥɚɜɥɢɜɚɧɢɹ ɮɟɪɪɨɩɪɢɦɟɫɟɣ ɱɟɪɟɡ 

ɦɚɝɧɢɬɵ, ɧɚɩɪɚɜɥɹɸɬ ɧɚ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɣ ɩɨɞɨɝɪɟɜ ɜ ɩɨɞɨɝɪɟɜɚɬɟɥɶ ɡɟɪɧɚ 1, 

ɚ ɡɚɬɟɦ ɩɨɞɚɸɬ ɜ ɩɪɨɩɚɪɢɜɚɬɟɥɶ β ɫ ɩɨɦɨɳɶɸ ɩɢɬɚɬɟɥɹ γ ɢ ɩɨɞɜɟɪɝɚɸɬ 

ɨɛɪɚɛɨɬɤɟ ɩɚɪɨɦ. ɉɨɫɥɟ ɩɪɨɩɚɪɢɜɚɬɟɥɹ ɡɟɪɧɨ ɫ ɜɥɚɠɧɨɫɬɶɸ 16…18% 

ɩɨɫɪɟɞɫɬɜɨɦ ɩɢɬɚɬɟɥɹ 4 ɩɨ ɥɢɧɢɹɦ ɧɚɩɪɚɜɥɹɸɬ ɜ ɛɭɧɤɟɪɵ ɞɥɹ 

ɬɟɪɦɨɜɥɚɝɨɜɵɪɚɜɧɢɜɚɧɢɹ 5, ɝɞɟ ɜ ɬɟɱɟɧɢɟ γ0 ɦɢɧɭɬ ɜɵɞɟɪɠɢɜɚɸɬ ɞɥɹ 

ɭɫɢɥɟɧɢɹ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɫɬɪɭɤɬɭɪɧɨ-ɦɟɯɚɧɢɱɟɫɤɢɯ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 

ɫɜɨɣɫɬɜ. 

ȼɵɞɟɪɠɚɧɧɨɟ ɜ ɛɭɧɤɟɪɚɯ 5 ɡɟɪɧɨ ɩɨɞɚɸɬ ɜ ɫɭɲɢɥɤɭ 6, ɝɞɟ 

ɨɫɭɳɟɫɬɜɥɹɸɬ ɟɝɨ ɞɨɜɟɞɟɧɢɟ ɞɨ ɤɨɧɞɢɰɢɨɧɧɨɣ ɜɥɚɠɧɨɫɬɢ ɞɨ 15 % ɫ 

ɩɨɦɨɳɶɸ ɩɚɪɚ , ɬɟɦɩɟɪɚɬɭɪɚ ɤɨɬɨɪɨɝɨ ɛɨɥɟɟ 1000ɋ 

Ɉɬɯɨɞɵ ɢ ɧɟɞɨɲɟɥɭɲɟɧɧɵɟ ɫɟɦɟɧɚ, ɤɨɬɨɪɵɟ ɨɛɪɚɡɭɸɬɫɹ ɩɨɫɥɟ 

ɲɟɥɭɲɟɧɢɹ, ɢɡ ɛɭɧɤɟɪɨɜ β4 ɲɧɟɤɨɜɵɦɢ ɩɢɬɚɬɟɥɹɦɢ ɩɨɞɚɸɬ ɜ ɜɟɫɨɜɨɣ 

ɞɨɡɚɬɨɪ, ɨɬɤɭɞɚ ɡɚɬɟɦ ɞɨɡɢɪɭɸɬ ɜ ɧɟɨɛɯɨɞɢɦɨɦ ɤɨɥɢɱɟɫɬɜɟ ɜ ɫɦɟɫɢɬɟɥɶ 

ɩɟɪɢɨɞɢɱɟɫɤɨɝɨ ɞɟɣɫɬɜɢɹ β9. Ɉɞɧɨɜɪɟɦɟɧɧɨ ɜ ɫɦɟɫɢɬɟɥɶ β9 ɢɡ ɛɭɧɤɟɪɨɜ βγ ɫ 

ɩɨɦɨɳɶɸ ɲɧɟɤɨɜɵɯ ɩɢɬɚɬɟɥɟɣ β5 ɢ ɜɟɫɨɜɨɝɨ ɞɨɡɚɬɨɪɚ β7 ɞɨɡɢɪɭɸɬ 

ɨɫɬɚɥɶɧɵɟ ɤɨɦɩɨɧɟɧɬɵ. ɉɨɫɥɟ ɫɦɟɫɢɬɟɥɹ ɩɨɥɭɱɟɧɧɭɸ ɫɦɟɫɶ ɜɧɚɱɚɥɟ 

ɧɚɩɪɚɜɥɹɸɬ ɜ ɨɩɟɪɚɬɢɜɧɵɣ ɛɭɧɤɟɪ γ0, ɤɨɬɨɪɵɣ ɩɨɡɜɨɥɹɟɬ ɞɚɥɟɟ ɨɛɟɫɩɟɱɢɬɶ 

ɧɟɩɪɟɪɵɜɧɭɸ ɩɨɞɚɱɭ ɫɦɟɫɢ ɜ ɷɤɫɬɪɭɞɟɪ γ1, ɨɫɧɚɳɟɧɧɵɣ ɝɪɟɸɳɟɣ ɪɭɛɚɲɤɨɣ. 



 

 1-ɩɨɞɨɝɪɟɜɚɬɟɥɶ; β-ɩɪɨɩɚɪɢɜɚɬɟɥɶ; γ,4-ɩɢɬɚɬɟɥɢ; 5-ɛɭɧɤɟɪ; 6-ɫɭɲɢɥɤɚ;  

7-ɤɨɧɞɟɧɫɚɬɨɪ-ɪɟɤɭɪɩɟɪɚɬɨɪ; 8-ɜɟɧɬɢɥɹɬɨɪ ɞɥɹ ɩɚɪɚ; 9-ɤɚɦɟɪɚ ɨɯɥɚɠɞɟɧɢɹ; 10-ɷɠɟɤɬɨɪ; 

11,12,13-ɧɚɫɨɫɵ; 14-ɬɟɪɦɨɪɟɝɭɥɢɪɭɸɳɢɣ ɜɟɧɬɢɥɶ; 15-ɢɫɩɚɪɢɬɟɥɶ; 16-ɯɨɥɨɞɨɩɪɢёɦɧɢɤ;  

17-ɫɛɨɪɧɢɤ ɤɨɧɞɟɧɫɚɬɚ; 18-ɩɚɪɨɝɟɧɟɪɚɬɨɪ; 19-ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɣ ɤɥɚɩɚɧ; 20-

ɷɥɟɤɬɪɨɧɚɝɪɟɜɚɬɟɥɶɧɵɣ ɷɥɟɦɟɧɬ; β1,ββ-ɜɟɧɬɢɥɹɬɨɵ ɞɥɹ ɜɨɡɞɭɯɚ; βγ,β4-ɛɭɧɤɟɪɵ ɞɥɹ ɫɵɪɶɹ; 

25,26-ɲɧɟɤɨɜɵɟ ɩɢɬɚɬɟɥɢ; β7,β8-ɜɟɫɨɜɵɟ ɞɨɡɚɬɨɪɵ; β9-ɫɦɟɫɢɬɟɥɶ ɩɟɪɢɨɞɢɱɟɫɤɨɝɨ 

ɞɟɣɫɬɜɢɹ; γ0-ɛɭɧɤɟɪ; γ1-ɷɤɫɬɪɭɞɟɪ; γβ-ɤɚɦɟɪɚ ɨɯɥɚɠɞɟɧɢɹ; γγ-ɢɡɦɟɥɶɱɢɬɟɥɶ; γ4-

ɩɪɨɫɟɢɜɚɸɳɚɹ ɦɚɲɢɧɚ. 

 Ɋɢɫɭɧɨɤ 1.1 - ɋɩɨɫɨɛ ɩɟɪɟɪɚɛɨɬɤɢ ɡɟɪɧɚ ɤɪɭɩɹɧɵɯ ɤɭɥɶɬɭɪ ɫ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɨɛɨɱɧɵɯ ɩɪɨɞɭɤɬɨɜ ɢɯ ɩɟɪɟɪɚɛɨɬɤɢ ɩɨ ɩɚɬɟɧɬɭ №β49β697 

 

ɗɤɫɬɪɭɞɚɬ ɨɯɥɚɠɞɚɸɬ ɜ ɤɚɦɟɪɟ ɨɯɥɚɠɞɟɧɢɹ γβ, ɚ ɡɚɬɟɦ ɩɨɞɚɸɬ ɧɚ 

ɢɡɦɟɥɶɱɟɧɢɟ ɜ ɢɡɦɟɥɶɱɢɬɟɥɶ γγ ɢ ɞɚɥɟɟ ɧɚ ɮɪɚɤɰɢɨɧɢɪɨɜɚɧɢɟ ɜ 

ɩɪɨɫɟɢɜɚɸɳɭɸ ɦɚɲɢɧɭ γ4. ȼɵɞɟɥɟɧɧɭɸ ɜ ɦɚɲɢɧɟ γ4 ɤɪɭɩɧɭɸ ɮɪɚɤɰɢɸ 

ɜɨɡɜɪɚɳɚɸɬ ɧɚ ɞɨɢɡɦɟɥɶɱɟɧɢɟ ɜ ɢɡɦɟɥɶɱɢɬɟɥɶ γγ, ɦɟɥɤɭɸ ɜɨɡɜɪɚɳɚɸɬ ɜ 

ɷɤɫɬɪɭɞɟɪ γ1, ɚ ɫɪɟɞɧɸɸ ɮɪɚɤɰɢɸ ɜɵɜɨɞɹɬ ɢɡ ɦɚɲɢɧɵ. 



ȼ ɞɚɧɧɨɣ ɥɢɧɢɢ ɬɚɤɠɟ ɢɫɩɨɥɶɡɭɸɬ ɩɚɪɨɷɠɟɤɬɨɪɧɭɸ ɯɨɥɨɞɢɥɶɧɭɸ 

ɦɚɲɢɧɭ, ɜɤɥɸɱɚɸɳɭɸ ɩɚɪɨɝɟɧɟɪɚɬɨɪ 18, ɫɧɚɛɠɟɧɧɵɣ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɦ 

ɤɥɚɩɚɧɨɦ 19, ɷɠɟɤɬɨɪ 10, ɢɫɩɚɪɢɬɟɥɶ 15, ɤɨɧɞɟɧɫɚɬɨɪ-ɪɟɤɭɩɟɪɚɬɨɪ 7, 

ɬɟɪɦɨɪɟɝɭɥɢɪɭɸɳɢɣ ɜɟɧɬɢɥɶ 14, ɯɨɥɨɞɨɩɪɢɟɦɧɢɤ 16, ɤɨɬɨɪɵɣ ɪɚɛɨɬɚɟɬ ɩɨ 

ɡɚɦɤɧɭɬɨɦɭ ɰɢɤɥɭ. 

ɉɨɥɭɱɟɧɧɨɟ ɬɟɩɥɨ ɢɡ ɩɚɪɨɝɟɧɟɪɚɬɨɪɚ 18, ɫ ɞɚɜɥɟɧɢɟɦ ɞɨ 1 Ɇɉɚ 

ɞɜɢɠɟɬɫɹ ɩɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɥɢɧɢɢ ɜ ɩɚɬɪɭɛɨɤ ɷɠɟɤɬɨɪɧɨɝɨ ɦɟɯɚɧɢɡɦɚ 10. 

ɉɨɥɭɱɟɧɢɟ ɧɚɫɵɳɟɧɧɨɝɨ ɩɚɪɚ ɩɪɨɢɡɜɨɞɹɬ ɜ ɩɚɪɨɝɟɧɟɪɚɬɨɪɟ β1, ɝɞɟ ɜ 

ɤɚɱɟɫɬɜɟ ɧɚɝɪɟɜɚɬɟɥɶɧɨɝɨ ɷɥɟɦɟɧɬɚ ɢɫɩɨɥɶɡɭɸɬ ɜɬɨɪɭɸ ɫɟɤɰɢɸ ɤɨɧɞɟɧɫɚɬɨɪɚ 

2-ɣ ɫɬɭɩɟɧɢ β0 ɬɟɩɥɨɜɨɝɨ ɧɚɫɨɫɚ. ɉɨɥɭɱɟɧɧɵɣ ɜ ɩɚɪɨɝɟɧɟɪɚɬɨɪɟ β1 

ɧɚɫɵɳɟɧɧɵɣ ɩɚɪ ɜɦɟɫɬɟ ɫ ɨɬɪɚɛɨɬɚɧɧɵɦ ɩɚɪɨɦ ɢɡ ɫɭɲɢɥɤɢ 8 ɩɨɞɚɸɬ 

ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɜ ɩɪɨɩɚɪɢɜɚɬɟɥɶ 1 

ɉɨɞɩɢɬɤɭ ɩɚɪɨɝɟɧɟɪɚɬɨɪɚ β1 ɨɫɭɳɟɫɬɜɥɹɸɬ ɤɨɧɞɟɧɫɚɬɨɦ, 

ɨɛɪɚɡɨɜɚɜɲɢɦɫɹ ɜ ɢɫɩɚɪɢɬɟɥɟ β-ɣ ɫɬɭɩɟɧɢ 16 ɬɟɩɥɨɜɨɝɨ ɧɚɫɨɫɚ, ɤɨɬɨɪɵɣ 

ɜɧɚɱɚɥɟ ɨɬɜɨɞɹɬ ɜ ɫɛɨɪɧɢɤ ɤɨɧɞɟɧɫɚɬɚ β8, ɚ ɡɚɬɟɦ ɱɟɪɟɡ ɜɬɨɪɭɸ ɫɟɤɰɢɸ 

ɤɨɧɞɟɧɫɚɬɨɪɚ 1-ɣ ɫɬɭɩɟɧɢ 18 ɧɚɩɪɚɜɥɹɸɬ ɧɚɫɨɫɨɦ β7 ɜ ɩɚɪɨɝɟɧɟɪɚɬɨɪ β1. 

Ɉɯɥɚɠɞɟɧɢɟ ɜɵɫɭɲɟɧɧɨɝɨ ɡɟɪɧɚ ɨɫɭɳɟɫɬɜɥɹɸɬ ɜɨɡɞɭɯɨɦ, 

ɨɯɥɚɠɞɟɧɧɵɦ ɜ ɢɫɩɚɪɢɬɟɥɟ 2-ɣ ɫɬɭɩɟɧɢ 15 ɬɟɩɥɨɜɨɝɨ ɧɚɫɨɫɚ ɡɚ ɫɱɟɬ 

ɪɟɤɭɩɟɪɚɬɢɜɧɨɝɨ ɬɟɩɥɨɨɛɦɟɧɚ ɩɪɢ ɢɫɩɚɪɟɧɢɢ ɯɥɚɞɚɝɟɧɬɚ, ɞɪɨɫɫɟɥɢɪɭɟɦɨɝɨ ɜ 

ɢɫɩɚɪɢɬɟɥɶ 15. 

 

1.2.2 ɋɩɨɫɨɛ ɩɟɪɟɪɚɛɨɬɤɢ ɡɟɪɧɚ ɤɪɭɩɹɧɵɯ ɤɭɥɶɬɭɪ ɩɨ ɩɚɬɟɧɬɭ № 

2586898 

 

ɋɩɨɫɨɛ ɩɟɪɟɪɚɛɨɬɤɢ ɡɟɪɧɚ ɤɪɭɩɹɧɵɯ ɤɭɥɶɬɭɪ ɨɫɭɳɟɫɬɜɥɹɸɬ 

ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ. Ɂɟɪɧɨ ɤɪɭɩɹɧɵɯ ɤɭɥɶɬɭɪ, ɨɱɢɳɟɧɧɨɟ ɨɬ ɫɨɪɧɵɯ ɢ 

ɡɟɪɧɨɜɵɯ ɩɪɢɦɟɫɟɣ ɧɚ ɡɟɪɧɨɜɨɦ ɫɟɩɚɪɚɬɨɪɟ ɢ ɬɪɢɟɪɟ ɢ ɩɪɨɩɭɳɟɧɧɨɟ ɞɥɹ 

ɭɥɚɜɥɢɜɚɧɢɹ ɮɟɪɪɨɩɪɢɦɟɫɟɣ ɱɟɪɟɡ ɦɚɝɧɢɬɵ, ɩɨɞɚɸɬ ɩɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ 

ɥɢɧɢɢ ɜ ɩɪɨɩɚɪɢɜɚɬɟɥɶ 1 ɫ ɩɨɦɨɳɶɸ ɩɢɬɚɬɟɥɹ β ɢ ɩɨɞɜɟɪɝɚɸɬ ɨɛɪɚɛɨɬɤɟ 



ɧɚɫɵɳɟɧɧɵɦ ɩɚɪɨɦ, ɩɨɫɥɟ ɱɟɝɨ ɩɢɬɚɬɟɥɟɦ γ ɧɚɩɪɚɜɥɹɸɬ ɜ ɛɭɧɤɟɪɵ ɞɥɹ 

ɬɟɪɦɨɜɥɚɝɨɜɵɪɚɜɧɢɜɚɧɢɹ 4. 

ȼɵɞɟɪɠɚɧɧɨɟ ɜ ɛɭɧɤɟɪɚɯ 4 ɡɟɪɧɨ ɤɪɭɩɹɧɵɯ ɤɭɥɶɬɭɪ ɩɨɫɪɟɞɫɬɜɨɦ ɧɨɪɢɢ 

5 ɩɨɞɚɸɬ ɜ ɤɚɦɟɪɭ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɧɚɝɪɟɜɚ 6, ɝɞɟ ɨɫɭɳɟɫɬɜɥɹɸɬ ɟɝɨ ɧɚɝɪɟɜ 

ɜ ɜɢɛɪɨɤɢɩɹɳɟɦ ɫɥɨɟ ɜɨɡɞɭɯɨɦ, ɩɨɞɚɜɚɟɦɵɦ ɜɟɧɬɢɥɹɬɨɪɨɦ 7. Ⱦɚɥɟɟ ɡɟɪɧɨ 

ɧɚɩɪɚɜɥɹɸɬ ɜ ɫɭɲɢɥɤɭ 8, ɝɞɟ ɩɪɨɢɫɯɨɞɢɬ ɟɝɨ ɫɭɲɤɚ ɩɟɪɟɝɪɟɬɵɦ ɩɚɪɨɦ ɜ 

ɤɢɩɹɳɟɦ ɫɥɨɟ, ɚ ɡɚɬɟɦ ɩɨɞɚɸɬ ɜ ɤɚɦɟɪɭ ɨɯɥɚɠɞɟɧɢɹ 9. 

Ɉɬɪɚɛɨɬɚɧɧɵɣ ɜɨɡɞɭɯ ɩɨɫɥɟ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɧɚɝɪɟɜɚ ɡɟɪɧɚ ɤɪɭɩɹɧɵɯ 

ɤɭɥɶɬɭɪ ɧɚɩɪɚɜɥɹɸɬ ɜ ɰɢɤɥɨɧ β9 ɞɥɹ ɨɱɢɫɬɤɢ ɨɬ ɫɨɞɟɪɠɚɳɢɯɫɹ ɜ ɧɟɦ 

ɜɡɜɟɲɟɧɧɵɯ ɬɜɟɪɞɵɯ ɱɚɫɬɢɰ, ɨɬɜɨɞɢɦɵɯ ɜ ɨɬɯɨɞɵ, ɚ ɡɚɬɟɦ ɩɨɞɚɸɬ ɜ 

ɢɫɩɚɪɢɬɟɥɶ β-ɣ ɫɬɭɩɟɧɢ 16 ɞɜɭɯɫɬɭɩɟɧɱɚɬɨɝɨ ɬɟɩɥɨɜɨɝɨ ɧɚɫɨɫɚ. ȼ ɢɫɩɚɪɢɬɟɥɟ 

16 ɬɟɦɩɟɪɚɬɭɪɭ ɜɨɡɞɭɯɚ ɞɨɜɨɞɹɬ ɞɨ ɬɟɦɩɟɪɚɬɭɪɵ «ɬɨɱɤɢ ɪɨɫɵ» ɡɚ ɫɱɟɬ 

ɪɟɤɭɩɟɪɚɬɢɜɧɨɝɨ ɬɟɩɥɨɨɛɦɟɧɚ ɩɪɢ ɢɫɩɚɪɟɧɢɢ ɯɥɚɞɚɝɟɧɬɚ, ɞɪɨɫɫɟɥɢɪɭɟɦɨɝɨ ɜ 

ɢɫɩɚɪɢɬɟɥɶ 16 ɬɟɪɦɨɪɟɝɭɥɢɪɭɸɳɢɦ ɜɟɧɬɢɥɟɦ β-ɣ ɫɬɭɩɟɧɢ 14 ɢ ɞɚɥɟɟ 

ɜɟɧɬɢɥɹɬɨɪɨɦ β5 ɧɚɩɪɚɜɥɹɸɬ ɞɥɹ ɩɨɞɨɝɪɟɜɚ ɜ ɩɟɪɜɭɸ ɫɟɤɰɢɸ 1-ɣ ɫɬɭɩɟɧɢ 17 

ɬɟɩɥɨɜɨɝɨ ɧɚɫɨɫɚ, ɩɨɫɥɟ ɤɨɬɨɪɨɝɨ ɩɨɞɚɸɬ ɧɚ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɣ ɩɨɞɨɝɪɟɜ 

ɡɟɪɧɚ ɜ ɤɚɦɟɪɭ 6 ɜ ɪɟɠɢɦɟ ɡɚɦɤɧɭɬɨɝɨ ɰɢɤɥɚ. ɉɨɞɨɝɪɟɜ ɜɨɡɞɭɯɚ ɜ 

ɤɨɧɞɟɧɫɚɬɨɪɟ 17 ɩɪɨɢɫɯɨɞɢɬ ɡɚ ɫɱɟɬ ɬɟɩɥɨɬɵ ɤɨɧɞɟɧɫɚɰɢɢ ɯɥɚɞɚɝɟɧɬɚ. 



 

1-ɩɪɨɩɚɪɢɜɚɬɟɥɶ; β-ɩɢɬɚɬɟɥɶ; γ-ɩɢɬɚɬɟɥɶ; 4-ɛɭɧɤɟɪ; 5-ɧɨɪɢɹ; 6-ɤɚɦɟɪɚ 

ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɧɚɝɪɟɜɚ; 7,β4,β5,β6-ɜɟɧɬɢɥɹɬɨɪ; 8-ɫɭɲɢɥɤɚ; 9-ɤɚɦɟɪɚ ɨɯɥɚɠɞɟɧɢɹ; 10,11-

ɤɨɦɩɪɟɫɫɨɪ; 1β-ɩɪɨɦɟɠɭɬɨɱɧɵɣ ɫɨɫɭɞ; 1γ,14-ɬɟɪɦɨɪɟɝɭɥɢɪɭɸɳɢɣ ɜɟɧɬɢɥɶ;  

15,16-ɢɫɩɚɪɢɬɟɥɶ; 17,18-ɤɨɧɞɟɧɫɚɬɨɪ; 19,β0-ɤɨɧɞɟɧɫɚɬɨɪ; β1-ɩɚɪɨɝɟɧɟɪɚɬɨɝɪ; ββ-

ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɣ ɤɥɚɩɚɧ; βγ-ɪɚɫɩɪɟɞɟɥɢɬɟɥɶ ɩɨɬɨɤɨɜ ɩɚɪɨɜ; β7-ɧɚɫɨɫ; β8-ɫɛɨɪɧɢɤ 

ɤɨɧɞɟɧɫɚɬɚ, β9-ɰɢɤɥɨɧ. 

Ɋɢɫɭɧɨɤ 1.β - ɋɩɨɫɨɛ ɩɟɪɟɪɚɛɨɬɤɢ ɡɟɪɧɚ ɤɪɭɩɹɧɵɯ ɤɭɥɶɬɭɪ ɩɨ ɩɚɬɟɧɬɭ 

№ β586898 

 

ɉɨɥɭɱɟɧɢɟ ɧɚɫɵɳɟɧɧɨɝɨ ɩɚɪɚ ɩɪɨɢɡɜɨɞɹɬ ɜ ɩɚɪɨɝɟɧɟɪɚɬɨɪɟ β1, ɝɞɟ ɜ 

ɤɚɱɟɫɬɜɟ ɧɚɝɪɟɜɚɬɟɥɶɧɨɝɨ ɷɥɟɦɟɧɬɚ ɢɫɩɨɥɶɡɭɸɬ ɜɬɨɪɭɸ ɫɟɤɰɢɸ ɤɨɧɞɟɧɫɚɬɨɪɚ 

2-ɣ ɫɬɭɩɟɧɢ β0 ɬɟɩɥɨɜɨɝɨ ɧɚɫɨɫɚ. ɉɨɥɭɱɟɧɧɵɣ ɜ ɩɚɪɨɝɟɧɟɪɚɬɨɪɟ β1 



ɧɚɫɵɳɟɧɧɵɣ ɩɚɪ ɜɦɟɫɬɟ ɫ ɨɬɪɚɛɨɬɚɧɧɵɦ ɩɚɪɨɦ ɢɡ ɫɭɲɢɥɤɢ 8 ɩɨɞɚɸɬ 

ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɜ ɩɪɨɩɚɪɢɜɚɬɟɥɶ 1.  

ɉɨɞɩɢɬɤɭ ɩɚɪɨɝɟɧɟɪɚɬɨɪɚ β1 ɨɫɭɳɟɫɬɜɥɹɸɬ ɤɨɧɞɟɧɫɚɬɨɦ, 

ɨɛɪɚɡɨɜɚɜɲɢɦɫɹ ɜ ɢɫɩɚɪɢɬɟɥɟ β-ɣ ɫɬɭɩɟɧɢ 16 ɬɟɩɥɨɜɨɝɨ ɧɚɫɨɫɚ, ɤɨɬɨɪɵɣ 

ɜɧɚɱɚɥɟ ɨɬɜɨɞɹɬ ɜ ɫɛɨɪɧɢɤ ɤɨɧɞɟɧɫɚɬɚ β8, ɚ ɡɚɬɟɦ ɱɟɪɟɡ ɜɬɨɪɭɸ ɫɟɤɰɢɸ 

ɤɨɧɞɟɧɫɚɬɨɪɚ 1-ɣ ɫɬɭɩɟɧɢ 18 ɧɚɩɪɚɜɥɹɸɬ ɧɚɫɨɫɨɦ β7 ɜ ɩɚɪɨɝɟɧɟɪɚɬɨɪ β1. 

Ɉɯɥɚɠɞɟɧɢɟ ɜɵɫɭɲɟɧɧɨɝɨ ɡɟɪɧɚ ɨɫɭɳɟɫɬɜɥɹɸɬ ɜɨɡɞɭɯɨɦ, 

ɨɯɥɚɠɞɟɧɧɵɦ ɜ ɢɫɩɚɪɢɬɟɥɟ 2-ɣ ɫɬɭɩɟɧɢ 15 ɬɟɩɥɨɜɨɝɨ ɧɚɫɨɫɚ ɡɚ ɫɱɟɬ 

ɪɟɤɭɩɟɪɚɬɢɜɧɨɝɨ ɬɟɩɥɨɨɛɦɟɧɚ ɩɪɢ ɢɫɩɚɪɟɧɢɢ ɯɥɚɞɚɝɟɧɬɚ, ɞɪɨɫɫɟɥɢɪɭɟɦɨɝɨ ɜ 

ɢɫɩɚɪɢɬɟɥɶ 15. 

 

1.2.3 ɋɩɨɫɨɛ ɨɱɢɫɬɤɢ ɢ ɫɭɲɤɢ ɡɟɪɧɚ ɢ ɥɢɧɢɹ ɞɥɹ ɟɝɨ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɩɨ 

ɩɚɬɟɧɬɭ №β174658 

 

Ʌɢɧɢɹ ɞɥɹ ɨɱɢɫɬɤɢ ɢ ɫɭɲɤɢ ɡɟɪɧɚ ɪɚɛɨɬɚɟɬ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ. 

Ɍɪɚɧɫɩɨɪɬɢɪɭɸɳɟɟ ɭɫɬɪɨɣɫɬɜɨ ɫɨ ɫɩɟɰɢɚɥɶɧɵɦ ɩɨɞɴɟɦɧɢɤɨɦ ɩɨɞɚɟɬ 

ɤɨɧɬɟɣɧɟɪ 1 ɫ ɢɫɯɨɞɧɵɦ ɜɨɪɨɯɨɦ ɧɚ ɩɨɜɨɪɨɬɧɭɸ ɷɫɬɚɤɚɞɭ β ɢ ɞɨɡɢɪɨɜɚɧɧɨ 

ɩɨɞɚɟɬɫɹ ɧɚ ɦɚɲɢɧɭ  ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ ɨɱɢɫɬɤɢ γ, ɝɞɟ ɩɪɨɢɫɯɨɞɢɬ ɜɵɞɟɥɟɧɢɟ 

ɝɪɭɛɵɯ, ɤɪɭɩɧɵɯ, ɳɭɩɥɵɯ, ɥɟɝɤɨɜɟɫɧɵɯ ɨɪɝɚɧɢɱɟɫɤɢɯ ɩɪɢɦɟɫɟɣ ɢ ɪɚɡɞɟɥɟɧɢɟ 

ɨɱɢɳɟɧɧɨɝɨ ɡɟɪɧɚ ɩɨ ɤɪɚɣɧɟɣ ɦɟɪɟ ɧɚ ɞɜɟ ɮɪɚɤɰɢɢ. ɉɪɢɦɟɫɢ ɩɨɫɬɭɩɚɸɬ ɜ 

ɤɨɧɬɟɣɧɟɪ ɞɥɹ ɨɬɯɨɞɨɜ 6, ɚ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɨɱɢɳɟɧɧɵɟ ɫɟɦɟɧɚ - ɜ 

ɤɨɧɬɟɣɧɟɪɵ 4 ɢ 5. ȿɫɥɢ ɡɟɪɧɨ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɩɨɫɥɟ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ 

ɨɱɢɫɬɤɢ ɭɠɟ ɢɦɟɸɬ ɤɨɧɞɢɰɢɨɧɧɭɸ ɜɥɚɠɧɨɫɬɶ, ɬɨ ɤɚɠɞɚɹ ɮɪɚɤɰɢɹ ɨɬɞɟɥɶɧɨ 

ɩɨɞɚɟɬɫɹ ɩɨɨɱɟɪɟɞɧɨ ɧɚ ɩɟɪɜɢɱɧɭɸ ɨɱɢɫɬɤɭ. ȿɫɥɢ ɠɟ ɡɟɪɧɨ ɢɦɟɟɬ 

ɧɟɤɨɧɞɢɰɢɨɧɧɭɸ ɜɥɚɠɧɨɫɬɶ ɩɨɫɥɟ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ ɨɱɢɫɬɤɢ, ɬɨ ɤɚɠɞɭɸ 

ɮɪɚɤɰɢɸ ɜ ɨɬɞɟɥɶɧɵɯ ɤɨɧɬɟɣɧɟɪɚɯ 4,5 ɩɨɞɚɸɬ ɜ ɫɭɲɢɥɤɭ 7 ɞɥɹ ɫɭɲɤɢ.  



 

 1-ɤɨɧɬɟɣɧɪ; β-ɩɨɜɨɪɨɬɧɚɹ ɷɫɬɚɤɚɞɚ; γ-ɦɚɲɢɧɚ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ ɨɱɢɫɬɤɢ;  

4,5-ɤɨɧɬɟɣɧɟɪ; 6-ɤɨɧɬɟɣɧɟɪ; 7-ɫɭɲɢɥɤɚ; 8-ɩɨɜɨɪɨɬɧɚɹ ɷɫɬɚɤɚɞɚ; 9-ɦɚɲɢɧɚ ɩɟɪɜɢɱɧɨɣ 

ɨɱɢɫɬɤɢ; 10-ɤɨɧɬɟɣɧɟɪ; 11-ɤɨɧɬɟɣɧɟɪ; 1β-ɩɨɜɨɪɨɬɧɚɹ ɷɫɬɚɤɚɞɚ; 1γ-ɩɧɟɜɦɨɫɨɪɬɢɪɨɜɚɥɶɧɵɣ 

ɫɬɨɥ; 14-ɤɨɧɬɟɣɧɟɪ ɞɥɹ ɯɪɚɧɟɧɢɹ; 15-ɤɨɧɬɟɣɧɟɪ ɞɥɹ ɬɹɠɟɥɵɯ ɩɪɢɦɟɫɟɣ; 16-ɤɨɧɬɟɣɧɟɪ 

ɥɟɝɤɢɯ ɩɪɢɦɟɫɟɣ. 

 Ɋɢɫɭɧɨɤ 1.β – ɋɩɨɫɨɛ ɨɱɢɫɬɤɢ ɢ ɫɭɲɤɢ ɡɟɪɧɚ ɢ ɥɢɧɢɹ ɞɥɹ ɟɝɨ 

ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɩɨ ɩɚɬɟɧɬɭ №β174658 

ȼɵɫɭɲɟɧɧɵɟ ɞɨ ɤɨɧɞɢɰɢɨɧɧɨɣ ɜɥɚɠɧɨɫɬɢ ɡɟɪɧɨ ɤɚɠɞɨɣ ɮɪɚɤɰɢɢ 

ɨɬɞɟɥɶɧɨ ɜ ɤɨɧɬɟɣɧɟɪɟ 4 (5) ɩɨɞɚɸɬ ɬɪɚɧɫɩɨɪɬɢɪɭɸɳɢɦ ɭɫɬɪɨɣɫɬɜɨɦ ɫɨ 

ɫɩɟɰɢɚɥɶɧɵɦ ɩɨɞɴɟɦɧɢɤɨɦ ɧɚ ɩɨɜɨɪɨɬɧɭɸ ɷɫɬɚɤɚɞɭ 8,  ɝɞɟ ɨɧɨ ɞɨɡɢɪɨɜɚɧɧɨ 

ɩɨɫɬɭɩɚɟɬ ɜ ɦɚɲɢɧɭ ɩɟɪɜɢɱɧɨɣ ɨɱɢɫɬɤɢ 9, ɝɞɟ ɩɪɨɢɫɯɨɞɢɬ ɞɚɥɶɧɟɣɲɟɟ 

ɜɵɞɟɥɟɧɢɟ ɩɪɢɦɟɫɟɣ, ɤɨɬɨɪɵɟ ɩɨɫɬɭɩɚɸɬ ɜ ɤɨɧɬɟɣɧɟɪ 11, ɚ ɨɫɧɨɜɧɨɣ ɜɵɯɨɞ 



ɡɟɪɧɚ ɨɬɞɟɥɶɧɨɣ ɮɪɚɤɰɢɢ ɫɨɛɢɪɚɟɬɫɹ ɜ ɤɨɧɬɟɣɧɟɪ 10, ɤɨɬɨɪɵɣ 

ɬɪɚɧɫɩɨɪɬɢɪɭɸɳɢɦ ɭɫɬɪɨɣɫɬɜɨɦ ɫɨ ɫɩɟɰɢɚɥɶɧɵɦ ɩɨɞɴɟɦɧɢɤɨɦ ɩɨɞɚɟɬɫɹ ɧɚ 

ɩɨɜɨɪɨɬɧɭɸ ɷɫɬɚɤɚɞɭ 12, ɢ ɡɟɪɧɨ ɞɨɡɢɪɨɜɚɧɧɨ ɩɨɫɬɭɩɚɟɬ ɧɚ 

ɩɧɟɜɦɨɫɨɪɬɢɪɨɜɚɥɶɧɵɣ ɫɬɨɥ 1γ, ɝɞɟ ɩɪɨɢɫɯɨɞɢɬ ɪɚɡɞɟɥɟɧɢɟ ɤɚɠɞɨɣ ɮɪɚɤɰɢɢ 

ɩɨ ɩɥɨɬɧɨɫɬɢ. Ɍɹɠɟɥɵɟ ɩɪɢɦɟɫɢ ɫ ɩɧɟɜɦɨɫɨɪɬɢɪɨɜɚɥɶɧɨɝɨ ɫɬɨɥɚ ɩɨɫɬɭɩɚɸɬ ɜ 

ɤɨɧɬɟɣɧɟɪ 15, ɥɟɝɤɢɟ ɩɪɢɦɟɫɢ - ɜ ɤɨɧɬɟɣɧɟɪ 16, ɚ ɱɢɫɬɚɹ ɮɪɚɤɰɢɹ ɩɨɫɬɭɩɚɟɬ ɜ 

ɤɨɧɬɟɣɧɟɪ 14 ɧɚ ɯɪɚɧɟɧɢɟ.  

 

1.β.4 ɋɩɨɫɨɛ ɪɚɡɞɟɥɟɧɢɹ ɡɟɪɧɨɜɵɯ ɫɦɟɫɟɣ ɩɨ ɩɚɬɟɧɬɭ № β1916γ9 

 

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɥɢɧɢɹ ɩɨ ɩɚɬɟɧɬɭ № β1916γ9 ɪɚɛɨɬɚɟɬ ɫɥɟɞɭɸɳɢɦ 

ɨɛɪɚɡɨɦ. Ʌɢɧɢɹ ɪɚɛɨɬɚɟɬ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ. Ɍɪɚɧɫɩɨɪɬɢɪɭɸɳɟɟ 

ɭɫɬɪɨɣɫɬɜɨ ɫɨ ɫɩɟɰɢɚɥɶɧɵɦ ɩɨɞɴɟɦɧɢɤɨɦ ɩɨɞɚɟɬ ɤɨɧɬɟɣɧɟɪ 1 ɫ ɢɫɯɨɞɧɵɦ 

ɜɨɪɨɯɨɦ ɧɚ ɩɨɜɨɪɨɬɧɭɸ ɷɫɬɚɤɚɞɭ β ɢ ɞɨɡɢɪɨɜɚɧɧɨ ɩɨɞɚɟɬɫɹ ɧɚ ɦɚɲɢɧɭ  

ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ ɨɱɢɫɬɤɢ γ, ɝɞɟ ɩɪɨɢɫɯɨɞɢɬ ɜɵɞɟɥɟɧɢɟ ɝɪɭɛɵɯ, ɤɪɭɩɧɵɯ, 

ɳɭɩɥɵɯ, ɥɟɝɤɨɜɟɫɧɵɯ ɨɪɝɚɧɢɱɟɫɤɢɯ ɩɪɢɦɟɫɟɣ ɢ ɪɚɡɞɟɥɟɧɢɟ ɨɱɢɳɟɧɧɨɝɨ 

ɡɟɪɧɚ ɩɨ ɤɪɚɣɧɟɣ ɦɟɪɟ ɧɚ ɞɜɟ ɮɪɚɤɰɢɢ. ɉɪɢɦɟɫɢ ɩɨɫɬɭɩɚɸɬ ɜ ɤɨɧɬɟɣɧɟɪ ɞɥɹ 

ɨɬɯɨɞɨɜ 6, ɚ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɨɱɢɳɟɧɧɵɟ ɫɟɦɟɧɚ - ɜ ɤɨɧɬɟɣɧɟɪɵ 4 ɢ 5. ȿɫɥɢ 

ɡɟɪɧɨ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɩɨɫɥɟ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ ɨɱɢɫɬɤɢ ɭɠɟ ɢɦɟɸɬ 

ɤɨɧɞɢɰɢɨɧɧɭɸ ɜɥɚɠɧɨɫɬɶ, ɬɨ ɤɚɠɞɚɹ ɮɪɚɤɰɢɹ ɨɬɞɟɥɶɧɨ ɩɨɞɚɟɬɫɹ ɩɨɨɱɟɪɟɞɧɨ 

ɧɚ ɩɟɪɜɢɱɧɭɸ ɨɱɢɫɬɤɭ. ȿɫɥɢ ɠɟ ɡɟɪɧɨ ɢɦɟɟɬ ɧɟɤɨɧɞɢɰɢɨɧɧɭɸ ɜɥɚɠɧɨɫɬɶ 

ɩɨɫɥɟ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ ɨɱɢɫɬɤɢ, ɬɨ ɤɚɠɞɭɸ ɮɪɚɤɰɢɸ ɜ ɨɬɞɟɥɶɧɵɯ 

ɤɨɧɬɟɣɧɟɪɚɯ 4,5 ɩɨɞɚɸɬ ɜ ɫɭɲɢɥɤɭ 7 ɞɥɹ ɫɭɲɤɢ.  

 



 

 1-ɜɨɡɞɭɲɧɨ-ɪɟɲɟɬɧɚɹ ɦɚɲɢɧɚ; β-ɜɨɡɞɭɲɧɨ-ɪɟɲɟɬɧɚɹ ɦɚɲɢɧɚ; γ,4,5,6-ɩɪɢɟɦɧɢɤ; 7-

ɜɨɡɞɭɲɧɨ-ɪɟɲɟɬɧɚɹ ɦɚɲɢɧɚ; 8,9-ɫɬɚɧ; 10,15-ɪɟɲɟɬɨ; 11.16-ɧɟɩɟɪɮɨɪɢɪɨɜɚɧɧɚɹ 

ɩɨɜɟɪɯɧɨɫɬɶ; 1γ,17-ɩɨɞɫɟɜɧɨɟ ɪɟɲɟɬɨ; 14,β0-ɪɟɲɟɬɨ; 1β-ɫɤɚɬɧɚɹ ɞɨɫɤɚ; 18,19-ɥɨɬɤɢ; β1-

ɬɪɢɟɪɧɵɟ ɰɢɥɢɧɞɪɵ; ββ-ɦɚɲɢɧɚ ɜɬɨɪɢɱɧɨɣ ɨɱɢɫɬɤɢ; βγ-ɜɢɛɪɨɩɧɟɜɦɨɫɟɩɚɪɚɬɨɪ; β4-ɬɪɢɟɪ; 

25-ɦɚɲɢɧɚ ɜɬɨɪɢɱɧɨɣ ɨɱɢɫɬɤɢ. 

 Ɋɢɫɭɧɨɤ 1.3 – ɋɩɨɫɨɛ ɪɚɡɞɟɥɟɧɢɹ ɡɟɪɧɨɜɵɯ ɫɦɟɫɟɣ ɩɨ ɩɚɬɟɧɬɭ  

№ β1916γ9 

 

ȼɵɫɭɲɟɧɧɵɟ ɞɨ ɤɨɧɞɢɰɢɨɧɧɨɣ ɜɥɚɠɧɨɫɬɢ ɡɟɪɧɨ ɤɚɠɞɨɣ ɮɪɚɤɰɢɢ 

ɨɬɞɟɥɶɧɨ ɜ ɤɨɧɬɟɣɧɟɪɟ 4 (5) ɩɨɞɚɸɬ ɬɪɚɧɫɩɨɪɬɢɪɭɸɳɢɦ ɭɫɬɪɨɣɫɬɜɨɦ ɫɨ 

ɫɩɟɰɢɚɥɶɧɵɦ ɩɨɞɴɟɦɧɢɤɨɦ ɧɚ ɩɨɜɨɪɨɬɧɭɸ ɷɫɬɚɤɚɞɭ 8,  ɝɞɟ ɨɧɨ ɞɨɡɢɪɨɜɚɧɧɨ 

ɩɨɫɬɭɩɚɟɬ ɜ ɦɚɲɢɧɭ ɩɟɪɜɢɱɧɨɣ ɨɱɢɫɬɤɢ 9, ɝɞɟ ɩɪɨɢɫɯɨɞɢɬ ɞɚɥɶɧɟɣɲɟɟ 

ɜɵɞɟɥɟɧɢɟ ɩɪɢɦɟɫɟɣ, ɤɨɬɨɪɵɟ ɩɨɫɬɭɩɚɸɬ ɜ ɤɨɧɬɟɣɧɟɪ 11, ɚ ɨɫɧɨɜɧɨɣ ɜɵɯɨɞ 

ɡɟɪɧɚ ɨɬɞɟɥɶɧɨɣ ɮɪɚɤɰɢɢ ɫɨɛɢɪɚɟɬɫɹ ɜ ɤɨɧɬɟɣɧɟɪ 10, ɤɨɬɨɪɵɣ 

ɬɪɚɧɫɩɨɪɬɢɪɭɸɳɢɦ ɭɫɬɪɨɣɫɬɜɨɦ ɫɨ ɫɩɟɰɢɚɥɶɧɵɦ ɩɨɞɴɟɦɧɢɤɨɦ ɩɨɞɚɟɬɫɹ ɧɚ 

ɩɨɜɨɪɨɬɧɭɸ ɷɫɬɚɤɚɞɭ 12, ɢ ɡɟɪɧɨ ɞɨɡɢɪɨɜɚɧɧɨ ɩɨɫɬɭɩɚɟɬ ɧɚ 

ɩɧɟɜɦɨɫɨɪɬɢɪɨɜɚɥɶɧɵɣ ɫɬɨɥ 1γ, ɝɞɟ ɩɪɨɢɫɯɨɞɢɬ ɪɚɡɞɟɥɟɧɢɟ ɤɚɠɞɨɣ ɮɪɚɤɰɢɢ 

ɩɨ ɩɥɨɬɧɨɫɬɢ. Ɍɹɠɟɥɵɟ ɩɪɢɦɟɫɢ ɫ ɩɧɟɜɦɨɫɨɪɬɢɪɨɜɚɥɶɧɨɝɨ ɫɬɨɥɚ ɩɨɫɬɭɩɚɸɬ ɜ 

ɤɨɧɬɟɣɧɟɪ 15, ɥɟɝɤɢɟ ɩɪɢɦɟɫɢ - ɜ ɤɨɧɬɟɣɧɟɪ 16, ɚ ɱɢɫɬɚɹ ɮɪɚɤɰɢɹ ɩɨɫɬɭɩɚɟɬ ɜ 

ɤɨɧɬɟɣɧɟɪ 14 ɧɚ ɯɪɚɧɟɧɢɟ.  



Ɍɟɯɧɨɥɨɝɢɹ ɩɟɪɟɪɚɛɨɬɤɢ ɩɨɫɥɟɭɛɨɪɨɱɧɨɣ ɨɛɪɚɛɨɬɤɢ ɡɟɪɧɚ ɪɚɛɨɬɚɟɬ ɩɨ 

ɫɥɟɞɭɸɳɟɦɭ ɩɪɢɧɰɢɩɭ. ɉɟɪɟɪɚɛɚɬɵɜɚɟɦɨɟ ɡɟɪɧɨ ɝɪɟɱɢɯɢ ɩɨɫɬɭɩɚɟɬ ɜ 

ɩɪɢёɦɧɵɣ ɛɭɧɤɟɪ 1 ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɥɢɧɢɢ ɢ ɜɟɪɬɢɤɚɥɶɧɨ ɪɚɫɩɨɥɨɠɟɧɧɨɣ 

ɧɨɪɢɟɣ β ɡɚɝɪɭɠɚɟɬɫɹ ɜ ɛɭɧɤɟɪ ɚɤɬɢɜɧɨɝɨ ɜɟɧɬɢɥɢɪɨɜɚɧɢɹ γ. ɉɪɢ ɪɚɛɨɬɟ 

ɥɢɧɢɢ ɱɚɫɬɶ ɡɟɪɧɚ ɨɫɬɚɟɬɫɹ ɜ ɛɭɧɤɟɪɟ γ, ɚ ɞɪɭɝɚɹ ɩɨɥɨɜɢɧɚ ɞɨɡɢɪɨɜɚɧɨ 

ɩɨɞɚёɬɫɹ ɜ ɫɟɦɹɨɱɢɫɬɢɬɟɥɶɧɭɸ ɦɚɲɢɧɭ 4, ɤɨɬɨɪɚɹ ɩɚɪɚɥɥɟɥɶɧɨ ɫɨɟɞɢɧɟɧɚ ɫ 

ɬɪɢɟɪɨɦ 5. ɇɚ ɞɚɧɧɨɦ ɷɬɚɩɟ ɩɪɨɢɫɯɨɞɢɬ ɨɬɞɟɥɟɧɢɟ ɨɬ ɡɟɪɧɚ ɩɵɥɢ, ɡɟɦɥɢ, 

ɫɟɦɹɧ ɫɨɪɧɹɤɨɜ ɢ ɤɚɦɧɟɣ. ɉɪɨɲɟɞɲɟɟ ɱɟɪɟɡ ɫɟɦɹɨɱɢɫɬɢɬɟɥɶɧɭɸ ɦɚɲɢɧɭ 

ɡɟɪɧɨ ɞɚɥɟɟ ɜɟɪɬɢɤɚɥɶɧɨɣ ɧɨɪɢɟɣ 6 ɧɚɩɪɚɜɥɹɟɬɫɹ ɜ ɞɜɚ ɛɭɧɤɟɪɚ ɚɤɬɢɜɧɨɝɨ 

ɜɟɧɬɢɥɢɪɨɜɚɧɢɹ 7, ɤɨɬɨɪɵɟ ɩɚɪɚɥɥɟɥɶɧɨ ɫɨɟɞɢɧɟɧɵ ɫ ɞɜɭɦɹ ɩɪɨɩɚɪɢɜɚɬɟɥɹɦɢ 

8 ɢ 9. Ɉɛɪɚɛɨɬɤɚ ɡɟɪɧɚ ɩɪɨɢɫɯɨɞɢɬ ɜɨɞɨɣ ɢ ɨɛɪɚɡɨɜɚɜɲɢɦɫɹ ɩɚɪɨɦ, ɩɨɷɬɨɦɭ 

ɟɫɬɶ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɞɜɭɯ ɭɫɬɚɧɨɜɨɤ, ɱɬɨ ɫɩɨɫɨɛɫɬɜɭɟɬ 

ɷɤɨɧɨɦɢɢ ɩɚɪɚ ɢ ɩɪɨɜɟɞɟɧɢɹ ɨɩɟɪɚɰɢɢ ɝɢɞɪɨɬɟɪɦɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ ɜ ɞɜɚ 

ɷɬɚɩɚ. Ɍɨ ɟɫɬɶ, ɧɚɫɵɳɟɧɧɵɣ ɩɚɪ ɢɡ ɭɫɬɚɧɨɜɤɢ 8 ɩɨɫɥɟ ɨɛɪɚɛɨɬɤɢ ɜ ɬɟɱɟɧɢɢ 

3…5 ɦɢɧɭɬ  ɩɟɪɟɩɭɫɤɚɸɬ ɜ ɭɫɬɚɧɨɜɤɭ 9, ɢɫɩɨɥɶɡɭɹ ɨɫɬɚɜɲɟɟɫɹ ɬɟɩɥɨ ɧɚ 

ɩɟɪɜɢɱɧɵɣ ɪɚɡɨɝɪɟɜ ɡɟɪɧɚ.  

ɉɨɫɥɟ ɷɬɨɝɨ ɡɟɪɧɨ ɜ ɭɫɬɚɧɨɜɤɟ 9 ɩɨɞɜɟɪɝɚɟɬɫɹ ɨɤɨɧɱɚɬɟɥɶɧɨ 

ɝɢɞɪɨɬɟɪɦɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɟ. ɉɨɞɜɟɪɠɟɧɧɨɟ ɞɜɭɯɫɬɚɞɢɣɧɨɣ ɨɛɪɚɛɨɬɤɟ ɡɟɪɧɨ 

ɢɡ ɭɫɬɚɧɨɜɤɢ 9 ɞɨɡɢɪɨɜɚɧɨ ɩɨɞɚɟɬɫɹ ɜ ɨɬɜɨɥɚɠɢɜɚɸɳɢɣ ɚɝɪɟɝɚɬ 10. ɉɪɨɰɟɫɫ 

ɨɬɜɨɥɚɠɢɜɚɧɢɹ ɡɚɤɥɸɱɚɟɬɫɹ  ɜ ɞɨɜɟɞɟɧɢɢ ɡɟɪɧɚ ɞɨ ɜɥɚɠɧɨɫɬɢ 15…18%. ɗɬɨ 

ɝɨɜɨɪɢɬ ɨ ɬɨɦ, ɱɬɨ ɩɪɢ ɜɥɚɠɧɨɫɬɢ ɡɟɪɧɚ ɛɨɥɟɟ 18% ɛɨɥɶɲɨɣ ɜɵɯɨɞ 

ɧɟɞɨɲɟɥɭɲɟɧɧɨɝɨ ɡɟɪɧɚ, ɜ ɬɨ ɠɟ ɜɪɟɦɹ ɩɪɢ ɜɥɚɠɧɨɫɬɢ ɡɟɪɧɚ ɦɟɧɟɟ 15% 

ɧɚɛɥɸɞɚɟɬɫɹ ɩɨɜɵɲɟɧɧɵɣ ɜɵɯɨɞ ɞɪɨɛɥɟɧɨɝɨ ɡɟɪɧɚ ɢ ɫɟɱɤɢ.  



 

 1-ɩɪɢёɦɧɵɣ ɛɭɧɤɟɪ; β-ɧɨɪɢɹ; γ-ɛɭɧɤɟɪ; 4-ɫɟɦɹɨɱɢɫɬɢɬɟɥɶɧɚɹ ɦɚɲɢɧɚ; 5-ɬɪɢɟɪ; 6-

ɧɨɪɢɹ; 7-ɛɭɧɤɟɪ; 8-ɩɪɨɩɚɪɢɜɚɬɟɥɶ; 9-ɩɪɨɩɚɪɢɜɚɬɟɥɶ; 10-ɨɬɜɨɥɚɠɢɜɚɬɟɥɶ; 11-ɧɨɪɢɹ; 1β-

ɩɧɟɜɦɨɦɟɯɚɧɢɱɟɫɤɢɣ ɲɟɥɭɲɢɬɟɥɶ; 1γ-ɫɟɦɹɨɱɢɫɬɢɬɟɥɶɧɚɹ ɦɚɲɢɧɚ; 14-ɧɨɪɢɹ; 15-ɛɭɧɤɟɪ 

ɤɪɭɩɵ; 16,17-ɜɟɪɬɢɤɚɥɶɧɵɣ ɫɭɲɢɥɶɧɵɣ ɚɩɩɚɪɚɬ; 18-ɮɚɫɨɜɨɱɧɚɹ ɦɚɲɢɧɚ; 19-ɬɪɭɛɨɩɪɨɜɨɞ; 

20-ɰɢɤɥɨɧ; β1-ɛɭɧɤɟɪ; ββ,βγ-ɛɚɬɚɪɟɣɧɵɣ ɰɢɤɥɨɧ; β4-ɛɭɧɤɟɪ; β5-ɜɟɧɬɢɥɹɬɨɪ; β6-

ɬɪɭɛɨɩɪɨɜɨɞ. 

 Ɋɢɫɭɧɨɤ 1.γ –Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɥɢɧɢɹ ɩɨɫɥɟɭɛɨɪɨɱɧɨɣ ɨɛɪɚɛɨɬɤɢ ɡɟɪɧɚ  

 

Ⱦɨɜɟɞɟɧɧɨɟ ɞɨ ɨɩɬɢɦɚɥɶɧɨɣ ɜɥɚɠɧɨɫɬɢ ɡɟɪɧɨ ɞɚɥɟɟ ɧɚɩɪɚɜɥɹɟɬɫɹ ɜ 

ɩɧɟɜɦɨɦɟɯɚɧɢɱɟɫɢɣ ɲɟɥɭɲɢɬɟɥɶ 1β, ɝɞɟ ɡɟɪɧɨ ɜ ɪɟɡɭɥɶɬɚɬɟ ɭɞɚɪɚ 

ɪɚɡɪɭɲɚɟɬɫɹ ɢ ɪɚɡɞɟɥɹɟɬɫɹ ɧɚ ɹɞɪɢɰɭ, ɨɛɨɥɨɱɤɭ ɢ ɩɵɥɶ. ɉɪɢɦɟɧɟɧɢɟ 

ɪɚɡɪɚɛɨɬɚɧɧɨɝɨ ɧɚɦɢ ɩɧɟɦɨɦɟɯɚɧɢɱɟɫɤɨɝɨ ɲɟɥɭɲɢɬɟɥɹ ɩɨɡɜɨɥɢɬ ɲɟɥɭɲɢɬɶ 

ɡɟɪɧɨ ɤɪɭɩɹɧɵɯ ɤɭɥɶɬɭɪ ɛɟɡ ɮɪɚɤɰɢɨɧɢɪɨɜɚɧɢɹ. Ɉɬɲɟɥɭɲёɧɧɨɟ ɡɟɪɧɨ ɩɨɫɥɟ 

ɷɬɚɩɚ ɪɚɡɞɟɥɟɧɢɹ ɨɛɨɥɨɱɤɢ ɨɬ ɹɞɪɚ ɧɚɩɪɚɜɥɹɟɬɫɹ ɜ ɫɟɦɹɨɱɢɫɬɢɬɟɥɶɧɭɸ 

ɦɚɲɢɧɭ 1γ, ɝɞɟ ɩɪɨɢɫɯɨɞɢɬ ɨɤɨɧɱɚɬɟɥɶɧɨɟ ɜɵɞɟɥɟɧɢɟ ɤɪɭɩɵ. ɉɨɥɭɱɟɧɧɚɹ 

ɤɪɭɩɚ ɧɨɪɢɟɣ 14 ɜɵɝɪɭɠɚɟɬɫɹ ɜ ɛɭɧɤɟɪ ɞɥɹ ɤɪɭɩɵ 15 ɢ ɞɨɡɢɪɨɜɚɧɨ ɩɨɞɚɸɬ ɜ 

ɜɟɪɬɢɤɚɥɶɧɵɟ ɫɭɲɢɥɶɧɵɟ ɚɩɩɚɪɚɬɵ 16 ɢ 17. ɉɨɞɫɭɲɟɧɧɭɸ ɤɪɭɩɭ 

ɞɨɜɟɞɟɧɧɭɸ ɞɨ ɤɨɧɞɢɰɢɨɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɮɚɫɭɸɬ ɮɚɫɨɜɨɱɧɨɣ ɦɚɲɢɧɨɣ 18. 

Ɉɬɯɨɞɵ ɨɬ ɫɟɦɹɨɱɢɫɬɢɬɟɥɶɧɨɣ ɦɚɲɢɧɵ 1γ ɩɨ ɬɪɭɛɨɩɪɨɜɨɞɭ 19 

ɩɨɫɬɭɩɚɸɬ ɜ ɰɢɤɥɨɧ β0, ɝɞɟ ɩɪɨɢɫɯɨɞɢɬ ɨɬɞɟɥɟɧɢɟ ɲɟɥɭɯɢ, ɤɨɬɨɪɚɹ 

ɩɨɫɬɭɩɚɟɬ ɱɟɪɟɡ ɛɭɧɤɟɪ β1. ȼ ɛɚɬɚɪɟɣɧɨɦ ɰɢɤɥɨɧɟ ββ ɩɪɨɢɫɯɨɞɢɬ ɨɬɟɞɟɥɟɧɢɟ 

ɦɭɱɤɢ, ɤɨɬɨɪɚɹ ɩɨɫɬɭɩɚɟɬ ɱɟɪɟɡ ɛɭɧɤɟɪ β4, ɩɪɢɱɟɦ ɩɨɥɭɱɟɧɧɵɟ ɨɬɯɨɞɵ ɩɨɫɥɟ 



ɫɟɦɹɨɱɢɫɬɢɬɟɥɶɧɨɣ ɦɚɲɢɧɵ ɧɟ ɩɨɞɜɟɪɝɚɸɬɫɹ ɫɭɲɤɟ, ɱɬɨ ɭɦɟɧɶɲɚɟɬ ɪɚɫɯɨɞɵ 

ɷɧɟɪɝɢɢ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɤɪɭɩɵ. 

Ɉɫɧɨɜɧɨɟ ɩɪɟɢɦɭɳɟɫɬɜɨ ɩɪɟɞɥɚɝɚɟɦɨɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɥɢɧɢɢ ɞɥɹ 

ɩɨɥɭɱɟɧɢɹ ɝɪɟɱɧɟɜɨɣ, ɩɲɟɧɧɨɣ ɢ ɪɢɫɨɜɨɣ ɤɪɭɩɵ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨ ɡɟɪɧɨ 

ɝɪɟɱɢɯɢ ɢ ɞɪɭɝɢɯ ɤɭɥɶɬɭɪ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɜɵɫɨɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɶɸ 

ɲɟɥɭɲɟɧɢɹ ɛɟɡ ɞɟɥɟɧɢɹ ɢɫɯɨɞɧɨɝɨ ɡɟɪɧɚ ɧɚ ɮɪɚɤɰɢɢ ɢ ɜ ɫɨɱɟɬɚɧɢɢ ɫ 

ɞɨɩɨɥɧɢɬɟɥɶɧɵɦ ɫɨɜɪɟɦɟɧɧɵɦɢ ɨɛɨɪɭɞɨɜɚɧɢɹɦɢ ɩɨɡɜɨɥɹɸɬ ɩɨɥɭɱɢɬɶ 

ɜɵɫɨɤɨɤɚɱɟɫɬɜɟɧɧɭɸ ɤɪɭɩɵ. 

 

1.3 Ⱥɧɚɥɢɡ ɫɭɳɟɫɬɜɭɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɲɟɥɭɲɢɬɟɥɟɣ 

 

ɒɟɥɭɲɟɧɢɟ ɡɟɪɧɚ ɤɪɭɩɹɧɵɯ ɤɭɥɶɬɭɪ - ɷɬɨ ɧɚɢɛɨɥɟɟ ɜɚɠɧɵɣ ɷɬɚɩ ɜ 

ɩɪɨɰɟɫɫɟ ɩɟɪɟɪɚɛɨɬɤɢ ɡɟɪɧɚ, ɤɨɬɨɪɵɣ ɫɭɳɟɫɬɜɟɧɧɨ ɜɥɢɹɧɢɟ ɧɚ ɜɫɟ 

ɩɨɤɚɡɚɬɟɥɢ ɩɟɪɟɪɚɛɚɬɵɜɚɟɦɨɝɨ ɩɪɨɞɭɤɬɚ ɢ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɨɬɞɟɥɟɧɢɟ 

ɧɚɪɭɠɧɨɣ ɩɥёɧɤɢ (ɨɛɨɥɨɱɤɢ) ɨɬ ɹɞɪɚ. ɗɮɮɟɤɬɢɜɧɨɫɬɶ ɲɟɥɭɲɟɧɢɹ ɜɨ ɦɧɨɝɨɦ 

ɡɚɜɢɫɢɬ ɨɬ ɩɨɞɝɨɬɨɜɤɢ ɡɟɪɧɚ ɤ ɷɬɨɦɭ ɩɪɨɰɟɫɫɭ, ɢ ɜ ɟɳё ɛɨɥɶɲɟɣ ɫɬɟɩɟɧɢ ɨɬ 

ɦɚɲɢɧ, ɤɨɬɨɪɵɟ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɩɪɨɜɨɞɹɬ ɲɟɥɭɲɟɧɢɟ [3..5]. 

ɋɭɳɟɫɬɜɭɟɬ ɛɨɥɶɲɨɣ ɫɩɟɤɬɪ ɦɚɲɢɧ ɞɥɹ ɲɟɥɭɲɟɧɢɹ ɡɟɪɧɚ, ɤɨɬɨɪɵɟ 

ɪɚɡɞɟɥɹɸɬɫɹ ɩɨ ɜɢɞɚɦ, ɬɢɩɚɦ ɢ ɫɩɨɫɨɛɚɦ ɲɟɥɭɲɟɧɢɹ. ɇɚɢɛɨɥɟɟ ɩɨɞɯɨɞɹɳɢɣ 

ɫɩɨɫɨɛ ɲɟɥɭɲɟɧɢɹ ɞɥɹ ɝɪɟɱɢɯɨɫɟɸɳɢɯ ɯɨɡɹɣɫɬɜ – ɷɬɨ ɩɧɟɜɦɨɦɟɯɚɧɢɱɟɫɤɢɣ 

ɫɩɨɫɨɛ, ɝɞɟ ɧɚ ɡɟɪɧɨ ɧɚɯɨɞɹɳɟɟɫɹ ɜ ɩɨɬɨɤɟ ɜɨɡɞɭɯɚ, ɨɤɚɡɵɜɚɸɬ ɤɨɦɩɥɟɤɫɧɨɟ 

ɜɨɡɞɟɣɫɬɜɢɟ ɪɚɛɨɱɢɟ ɨɪɝɚɧɵ ɲɟɥɭɲɢɬɟɥɹ Д6…10]. 

ɉɪɨɜɟɞɟɧɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɦɧɨɝɢɯ ɭɱɟɧɵɯ ɩɨɡɜɨɥɢɥɢ ɜɵɹɜɢɬɶ 

ɫɥɟɞɭɸɳɢɟ ɦɟɬɨɞɵ ɢ ɫɩɨɫɨɛɵ ɲɟɥɭɲɟɧɢɹ ɡɟɪɧɚ: 

- ɫɠɚɬɢɟ ɢ ɫɞɜɢɝ; 

- ɦɧɨɝɨɤɪɚɬɧɵɣ ɢɥɢ ɨɞɧɨɤɪɚɬɧɵɣ ɭɞɚɪ; 

- ɬɪɟɧɢɟɦ ɡɟɪɧɚ ɨɛ ɚɛɪɚɡɢɜɧɭɸ ɩɨɜɟɪɯɧɨɫɬɶ; 

- ɚɷɪɨɞɢɧɚɦɢɱɟɫɤɨɟ ɲɟɥɭɲɟɧɢɟ; 

- ɩɧɟɜɦɨɦɟɯɚɧɢɱɟɫɤɨɟ ɲɟɥɭɲɟɧɢɟ; 

- ɩɧɟɜɦɨɝɢɞɪɨɞɢɧɚɦɢɱɟɫɤɨɟ ɲɟɥɭɲɟɧɢɟ.  



ɋɩɨɫɨɛ ɫɠɚɬɢɹ ɢ ɫɞɜɢɝɚ ɜ ɨɫɧɨɜɧɨɦ ɩɪɢɦɟɧɹɟɬɫɹ ɧɚ ɜɚɥɶɰɟɞɟɤɨɜɵɯ 

ɫɬɚɧɤɚɯ. ȼ ɬɚɤɢɯ ɤɨɧɫɬɪɭɤɰɢɹɯ ɩɪɨɢɫɯɨɞɢɬ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ 

ɩɟɪɟɪɚɛɚɬɵɜɚɟɦɵɣ ɩɪɨɞɭɤɬ ɞɜɭɦɹ ɪɚɛɨɱɢɦɢ ɷɥɟɦɟɧɬɚɦɢ, ɚɛɪɚɡɢɜɧɵɦɢ 

ɤɪɭɝɚɦɢ, ɤɨɬɨɪɵɟ ɪɚɫɩɨɥɨɠɟɧɵ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɦɟɧɶɲɟ ɪɚɡɦɟɪɚ ɫɚɦɨɝɨ ɡɟɪɧɚ. 

ɋɩɨɫɨɛ ɫɠɚɬɢɹ ɢ ɫɞɜɢɝɚ ɜ ɨɫɧɨɜɧɨɦ ɩɪɢɦɟɧɹɸɬ ɟɫɥɢ ɨɛɨɥɨɱɤɚ ɡɟɪɧɚ ɧɟ 

ɫɪɨɫɥɚɫɶ ɫ ɹɞɪɨɦ.  

Ɉɞɧɨɤɪɚɬɧɵɣ ɢɥɢ ɦɧɨɝɨɤɪɚɬɧɵɣ ɭɞɚɪ ɡɟɪɧɚ ɨ ɪɚɛɨɱɭɸ ɩɨɜɟɪɯɧɨɫɬɶ 

ɦɚɲɢɧɵ ɩɪɢɦɟɧɹɟɬɫɹ ɜ ɨɫɧɨɜɧɨɦ, ɤɨɝɞɚ ɹɞɪɨ ɢ ɩɥɟɧɤɚ ɧɟ ɫɪɨɫɥɢɫɶ. Ɉɞɧɚɤɨ 

ɛɵɜɚɸɬ ɢɫɤɥɸɱɟɧɢɹ, ɤɨɝɞɚ ɟɝɨ ɩɪɢɦɟɧɹɸɬ ɬɚɤɠɟ ɞɥɹ ɡɟɪɧɚ, ɭ ɤɨɬɨɪɨɝɨ ɹɞɪɨ ɢ 

ɩɥɟɧɤɚ ɫɪɨɫɥɢɫɶ. ȼ ɩɟɪɜɨɦ ɫɥɭɱɚɟ ɢɫɩɨɥɶɡɭɸɬ ɨɞɧɨɤɪɚɬɧɵɣ ɦɟɬɨɞ, ɜɨ ɜɬɨɪɨɦ 

ɦɧɨɝɨɤɪɚɬɧɵɣ. 

Ɍɪɟɧɢɟ ɡɟɪɧɚ ɨɛ ɚɛɪɚɡɢɜɧɭɸ ɩɨɜɟɪɯɧɨɫɬɶ ɜ ɨɫɧɨɜɧɨɦ ɩɪɢɦɟɧɹɸɬ ɥɢɲɶ 

ɞɥɹ ɡɟɪɧɚ, ɭ ɤɨɬɨɪɨɝɨ ɨɛɨɥɨɱɤɚ ɢ ɹɞɪɨ ɫɪɨɫɥɢɫɶ ɨɱɟɧɶ ɩɥɨɬɧɨ ɦɟɠɞɭ ɫɨɛɨɣ. 

Ɋɚɫɫɦɨɬɪɢɦ ɧɟɤɨɬɨɪɵɟ ɢɡ ɦɚɲɢɧ, ɜ ɤɨɬɨɪɵɯ ɩɪɢɦɟɧɹɸɬɫɹ ɞɚɧɧɵɟ 

ɫɩɨɫɨɛɵ. 

ɍɫɬɪɨɣɫɬɜɨ ɞɥɹ ɲɟɥɭɲɟɧɢɹ ɡɟɪɧɚ (ɪɢɫɭɧɨɤ 1.γ) ɩɨ ɩɚɬɟɧɬɭ ɧɚ 

ɢɡɨɛɪɟɬɟɧɢɟ №β70180β ɫɨɞɟɪɠɢɬ ɤɨɪɩɭɫ, ɜɧɭɬɪɟɧɧɹɹ ɩɨɜɟɪɯɧɨɫɬɶ ɤɨɬɨɪɨɝɨ 

ɜɵɩɨɥɧɟɧɚ ɢɡ ɮɭɬɟɪɨɜɚɧɧɨɝɨ ɷɥɚɫɬɢɱɧɨɝɨ ɦɚɬɟɪɢɚɥɚ, ɡɚɝɪɭɡɨɱɧɭɸ 

ɝɨɪɥɨɜɢɧɭ, ɜɟɪɬɢɤɚɥɶɧɨ ɪɚɫɩɨɥɨɠɟɧɧɵɣ ɜɚɥ ɫ ɪɚɞɢɚɥɶɧɨ ɭɫɬɚɧɨɜɥɟɧɧɵɦɢ 

ɚɛɪɚɡɢɜɧɵɦɢ ɪɚɛɨɱɢɦɢ ɨɪɝɚɧɚɦɢ ɢ ɜɵɝɪɭɡɧɨɟ ɨɬɜɟɪɫɬɢɟ.  

 



1-ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ; β-ɜɚɥ; γ-ɦɭɮɬɚ; 4-ɜɚɥ; 5-ɩɨɞɲɢɩɧɢɤ; 6-ɩɨɞɲɢɩɧɢɤ;  

7-ɤɨɪɩɭɫ; 8-ɡɚɝɪɭɡɨɱɧɚɹ ɝɨɪɥɨɜɢɧɚ; 9-ɜɵɝɪɭɡɧɨɟ ɨɬɜɟɪɫɬɢɟ;10-ɨɩɨɪɧɚɹ ɪɚɦɚ;  

11-ɫɬɨɣɤɚ; 1β-ɨɝɪɚɧɢɱɢɬɟɥɶ; 1γ-ɫɬɚɤɚɧ; 14-ɩɨɥɭɫɮɟɪɚ; 15-ɫɬɚɤɚɧ; 16-ɩɪɭɠɢɧɚ;  

17-ɤɚɦɟɪɚ ɨɱɢɫɬɤɢ; 18-ɩɚɬɪɭɛɨɤ; 19-ɪɟɲɟɬɨ; β0-ɜɵɯɨɞɧɨɟ ɨɬɜɟɪɫɬɢɟ; β1-ɜɚɥ;  

22-ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ; βγ-ɜɟɧɬɢɥɹɬɨɪ. 

Ɋɢɫɭɧɨɤ 1.γ – ɍɫɬɪɨɣɫɬɜɨ ɞɥɹ ɲɟɥɭɲɟɧɢɹ ɡɟɪɧɚ ɩɨ ɩɚɬɟɧɬɭ ɧɚ 

ɢɡɨɛɪɟɬɟɧɢɟ №β70180β 

 

Ɋɚɛɨɱɢɣ ɨɪɝɚɧ ɪɚɡɦɟɳɟɧ ɜ ɤɨɪɩɭɫɟ ɢ ɜɵɩɨɥɧɟɧ ɜ ɜɢɞɟ ɞɜɭɯ ɩɨɞɜɢɠɧɵɯ 

ɲɟɥɭɲɢɥɶɧɵɯ ɩɨɥɭɫɮɟɪ, ɧɚɪɭɠɧɚɹ ɩɨɜɟɪɯɧɨɫɬɶ ɤɨɬɨɪɵɯ ɩɨɤɪɵɬɚ 

ɮɭɬɟɪɨɜɚɧɧɵɦ ɷɥɚɫɬɢɱɧɵɦ ɦɚɬɟɪɢɚɥɨɦ. ɉɪɢɱɟɦ ɩɨɞɜɢɠɧɵɟ ɲɟɥɭɲɢɥɶɧɵɟ 

ɩɨɥɭɫɮɟɪɵ ɭɫɬɚɧɨɜɥɟɧɵ ɧɚ ɧɚɩɪɚɜɥɹɸɳɢɯ ɫɬɨɣɤɚɯ, ɢɦɟɸɳɢɯ ɨɝɪɚɧɢɱɢɬɟɥɢ, 

ɢ ɫɨɟɞɢɧɟɧɵ ɩɪɭɠɢɧɚɦɢ, ɪɚɡɦɟɳɟɧɧɵɦɢ ɜ ɫɬɚɤɚɧɚɯ ɫ ɜɚɥɨɦ [11]. 

ɇɟɞɨɫɬɚɬɤɨɦ ɦɨɠɧɨ ɫɱɢɬɚɬɶ ɞɨɜɨɥɶɧɨ ɛɵɫɬɪɵɣ ɢɡɧɨɫ ɪɚɛɨɱɢɯ 

ɷɥɟɦɟɧɬɨɜ ɜɫɥɟɞɫɬɜɢɟ ɜɵɫɨɤɨɣ ɚɛɪɚɡɢɜɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɰɜɟɬɤɨɜɵɯ ɩɥɟɧɨɤ 

ɤɪɭɩɹɧɵɯ ɤɭɥɶɬɭɪ. 

Ⱦɚɥɟɟ ɪɚɫɫɦɨɬɪɢɦ ɦɚɲɢɧɭ ɞɥɹ ɲɟɥɭɲɟɧɢɹ ɡɟɪɧɚ ɩɨ ɩɚɬɟɧɬɭ ɧɚ 

ɢɡɨɛɪɟɬɟɧɢɟ №β511754 (ɪɢɫɭɧɨɤ 1.4). ɉɨɥɭɱɟɧɧɵɣ ɧɚɫɵɳɟɧɧɵɣ ɩɚɪ 

ɩɪɨɢɡɜɨɞɹɬ ɜ ɩɚɪɨɝɟɧɟɪɚɬɨɪɟ, ɝɞɟ ɜ ɤɚɱɟɫɬɜɟ ɧɚɝɪɟɜɚɬɟɥɶɧɨɝɨ ɷɥɟɦɟɧɬɚ 

ɢɫɩɨɥɶɡɭɸɬ ɜɬɨɪɭɸ ɫɟɤɰɢɸ ɤɨɧɞɟɧɫɚɬɨɪɚ β-ɣ ɫɬɭɩɟɧɢ ɬɟɩɥɨɜɨɝɨ ɧɚɫɨɫɚ. 

ɉɨɥɭɱɟɧɧɵɣ ɜ ɩɚɪɨɝɟɧɟɪɚɬɨɪɟ ɧɚɫɵɳɟɧɧɵɣ ɩɚɪ ɜɦɟɫɬɟ ɫ ɨɬɪɚɛɨɬɚɧɧɵɦ 

ɩɚɪɨɦ ɢɡ ɫɭɲɢɥɤɢ 8 ɩɨɞɚɸɬ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɜ ɩɪɨɩɚɪɢɜɚɬɟɥɶ. 

ɉɨɞɩɢɬɤɭ ɩɚɪɨɝɟɧɟɪɚɬɨɪɟ ɨɫɭɳɟɫɬɜɥɹɸɬ ɤɨɧɞɟɧɫɚɬɨɦ, ɨɛɪɚɡɨɜɚɜɲɢɦɫɹ 

ɜ ɢɫɩɚɪɢɬɟɥɟ β-ɣ ɫɬɭɩɟɧɢ ɬɟɩɥɨɜɨɝɨ ɧɚɫɨɫɚ, ɤɨɬɨɪɵɣ ɜɧɚɱɚɥɟ ɨɬɜɨɞɹɬ ɜ 

ɫɛɨɪɧɢɤ ɤɨɧɞɟɧɫɚɬɚ, ɚ ɡɚɬɟɦ ɱɟɪɟɡ ɜɬɨɪɭɸ ɫɟɤɰɢɸ ɤɨɧɞɟɧɫɚɬɨɪɚ 1-ɣ ɫɬɭɩɟɧɢ 

ɧɚɩɪɚɜɥɹɸɬ ɧɚɫɨɫɨɦ ɜ ɩɚɪɨɝɟɧɟɪɚɬɨɪ. 

Ɉɯɥɚɠɞɟɧɢɟ ɜɵɫɭɲɟɧɧɨɝɨ ɡɟɪɧɚ ɨɫɭɳɟɫɬɜɥɹɸɬ ɜɨɡɞɭɯɨɦ, 

ɨɯɥɚɠɞɟɧɧɵɦ ɜ ɢɫɩɚɪɢɬɟɥɟ 2-ɣ ɫɬɭɩɟɧɢ ɬɟɩɥɨɜɨɝɨ ɧɚɫɨɫɚ ɡɚ ɫɱɟɬ 

ɪɟɤɭɩɟɪɚɬɢɜɧɨɝɨ ɬɟɩɥɨɨɛɦɟɧɚ ɩɪɢ ɢɫɩɚɪɟɧɢɢ ɯɥɚɞɚɝɟɧɬɚ, ɞɪɨɫɫɟɥɢɪɭɟɦɨɝɨ ɜ 

ɢɫɩɚɪɢɬɟɥɶ [12]. 



 
1-ɤɨɪɩɭɫ; β-ɪɨɬɨɪ; γ-ɡɚɝɪɭɡɨɱɧɵɣ ɩɚɬɪɭɛɨɤ; 4-ɪɚɡɝɪɭɡɨɱɧɵɣ ɩɚɬɪɭɛɨɤ; 5-ɞɟɤɚ;  

6-ɩɪɢɜɨɞ; 7-ɞɢɫɤ; 8-ɜɚɪɢɚɬɨɪ. 

Ɋɢɫɭɧɨɤ 1.4 – Ɇɚɲɢɧɚ ɞɥɹ ɲɟɥɭɲɟɧɢɹ ɡɟɪɧɚ ɩɨ ɩɚɬɟɧɬɭ ɧɚ ɢɡɨɛɪɟɬɟɧɢɟ 

№β511754 

 

ɇɟɞɨɫɬɚɬɤɨɦ ɷɬɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɹɜɥɹɟɬɫɹ ɨɬɫɭɬɫɬɜɢɟ ɜɨɡɦɨɠɧɨɫɬɢ 

ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɬɟɩɟɧɢ ɲɟɥɭɲɟɧɢɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ ɯɨɞɟ ɪɚɛɨɬɵ. 

ɍɫɬɪɨɣɫɬɜɨ ɞɥɹ ɲɟɥɭɲɟɧɢɹ ɡɟɪɧɚ ɤɪɭɩɹɧɵɯ ɤɭɥɶɬɭɪ ɩɨ ɩɚɬɟɧɬɭ ɧɚ 

ɢɡɨɛɪɟɬɟɧɢɟ № βγ1β706 (ɪɢɫɭɧɨɤ 1.5), ɫɨɞɟɪɠɢɬ ɤɨɪɩɭɫ, ɜɧɭɬɪɟɧɧɹɹ 

ɩɨɜɟɪɯɧɨɫɬɶ ɤɨɬɨɪɨɝɨ ɜɵɩɨɥɧɟɧɚ ɢɡ ɮɭɬɟɪɨɜɚɧɧɨɝɨ ɷɥɚɫɬɢɱɧɨɝɨ ɦɚɬɟɪɢɚɥɚ, 

ɡɚɝɪɭɡɨɱɧɭɸ ɝɨɪɥɨɜɢɧɭ, ɜɟɪɬɢɤɚɥɶɧɨ ɪɚɫɩɨɥɨɠɟɧɧɵɣ ɜɚɥ ɫ ɪɚɞɢɚɥɶɧɨ 

ɭɫɬɚɧɨɜɥɟɧɧɵɦɢ ɚɛɪɚɡɢɜɧɵɦɢ ɪɚɛɨɱɢɦɢ ɨɪɝɚɧɚɦɢ ɢ ɜɵɝɪɭɡɧɨɟ ɨɬɜɟɪɫɬɢɟ. 

Ɋɚɛɨɱɢɣ ɨɪɝɚɧ ɪɚɡɦɟɳɟɧ ɜ ɤɨɪɩɭɫɟ ɢ ɜɵɩɨɥɧɟɧ ɜ ɜɢɞɟ ɞɜɭɯ ɩɨɞɜɢɠɧɵɯ 

ɲɟɥɭɲɢɥɶɧɵɯ ɩɨɥɭɫɮɟɪ, ɧɚɪɭɠɧɚɹ ɩɨɜɟɪɯɧɨɫɬɶ ɤɨɬɨɪɵɯ ɩɨɤɪɵɬɚ 

ɮɭɬɟɪɨɜɚɧɧɵɦ ɷɥɚɫɬɢɱɧɵɦ ɦɚɬɟɪɢɚɥɨɦ. ɉɪɢɱɟɦ ɩɨɞɜɢɠɧɵɟ ɲɟɥɭɲɢɥɶɧɵɟ 

ɩɨɥɭɫɮɟɪɵ ɭɫɬɚɧɨɜɥɟɧɵ ɧɚ ɧɚɩɪɚɜɥɹɸɳɢɯ ɫɬɨɣɤɚɯ, ɢɦɟɸɳɢɯ ɨɝɪɚɧɢɱɢɬɟɥɢ, 

ɢ ɫɨɟɞɢɧɟɧɵ ɩɪɭɠɢɧɚɦɢ, ɪɚɡɦɟɳɟɧɧɵɦɢ ɜ ɫɬɚɤɚɧɚɯ ɫ ɜɚɥɨɦ. 



 

1-ɩɢɬɚɸɳɢɣ ɛɭɧɤɟɪ; β-ɡɚɝɪɭɡɨɱɧɵɣ ɩɚɬɪɭɛɨɤ; γ-ɜɟɧɬɢɥɹɬɨɪ; 4-ɜɟɪɬɢɤɚɥɶɧɩɹ 

ɲɟɥɭɲɢɥɶɧɚɹ ɤɚɦɟɪɚ; 5-ɩɧɟɜɦɨɫɟɩɚɪɚɬɨɪ; 6,7-ɨɬɜɨɞɵ; 8-ɨɫɚɞɢɬɟɥɶ; 9-ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ; 

10-ɫɬɚɧɨɤ. 

Ɋɢɫɭɧɨɤ 1.5 – ɍɫɬɪɨɣɫɬɜɨ ɞɥɹ ɲɟɥɭɲɟɧɢɹ ɡɟɪɧɚ ɤɪɭɩɹɧɵɯ ɤɭɥɶɬɭɪ ɩɨ 

ɩɚɬɟɧɬɭ ɧɚ ɢɡɨɛɪɟɬɟɧɢɟ № βγ1β706 

 

ȼɵɫɭɲɟɧɧɵɟ ɞɨ ɤɨɧɞɢɰɢɨɧɧɨɣ ɜɥɚɠɧɨɫɬɢ ɡɟɪɧɨ ɤɚɠɞɨɣ ɮɪɚɤɰɢɢ 

ɨɬɞɟɥɶɧɨ ɜ ɤɨɧɬɟɣɧɟɪɟ ɩɨɞɚɸɬ ɬɪɚɧɫɩɨɪɬɢɪɭɸɳɢɦ ɭɫɬɪɨɣɫɬɜɨɦ ɫɨ 



ɫɩɟɰɢɚɥɶɧɵɦ ɩɨɞɴɟɦɧɢɤɨɦ ɧɚ ɩɨɜɨɪɨɬɧɭɸ ɷɫɬɚɤɚɞɭ,  ɝɞɟ ɨɧɨ ɞɨɡɢɪɨɜɚɧɧɨ 

ɩɨɫɬɭɩɚɟɬ ɜ ɦɚɲɢɧɭ ɩɟɪɜɢɱɧɨɣ ɨɱɢɫɬɤɢ, ɝɞɟ ɩɪɨɢɫɯɨɞɢɬ ɞɚɥɶɧɟɣɲɟɟ 

ɜɵɞɟɥɟɧɢɟ ɩɪɢɦɟɫɟɣ, ɤɨɬɨɪɵɟ ɩɨɫɬɭɩɚɸɬ ɜ ɤɨɧɬɟɣɧɟɪ, ɚ ɨɫɧɨɜɧɨɣ ɜɵɯɨɞ 

ɡɟɪɧɚ ɨɬɞɟɥɶɧɨɣ ɮɪɚɤɰɢɢ ɫɨɛɢɪɚɟɬɫɹ ɜ ɤɨɧɬɟɣɧɟɪ, ɤɨɬɨɪɵɣ 

ɬɪɚɧɫɩɨɪɬɢɪɭɸɳɢɦ ɭɫɬɪɨɣɫɬɜɨɦ ɫɨ ɫɩɟɰɢɚɥɶɧɵɦ ɩɨɞɴɟɦɧɢɤɨɦ ɩɨɞɚɟɬɫɹ ɧɚ 

ɩɨɜɨɪɨɬɧɭɸ ɷɫɬɚɤɚɞɭ, ɢ ɡɟɪɧɨ ɞɨɡɢɪɨɜɚɧɧɨ ɩɨɫɬɭɩɚɟɬ ɧɚ 

ɩɧɟɜɦɨɫɨɪɬɢɪɨɜɚɥɶɧɵɣ ɫɬɨɥ, ɝɞɟ ɩɪɨɢɫɯɨɞɢɬ ɪɚɡɞɟɥɟɧɢɟ ɤɚɠɞɨɣ ɮɪɚɤɰɢɢ ɩɨ 

ɩɥɨɬɧɨɫɬɢ. Ɍɹɠɟɥɵɟ ɩɪɢɦɟɫɢ ɫ ɩɧɟɜɦɨɫɨɪɬɢɪɨɜɚɥɶɧɨɝɨ ɫɬɨɥɚ ɩɨɫɬɭɩɚɸɬ ɜ 

ɤɨɧɬɟɣɧɟɪ, ɥɟɝɤɢɟ ɩɪɢɦɟɫɢ - ɜ ɤɨɧɬɟɣɧɟɪ, ɚ ɱɢɫɬɚɹ ɮɪɚɤɰɢɹ ɩɨɫɬɭɩɚɟɬ ɜ 

ɤɨɧɬɟɣɧɟɪ ɧɚ ɯɪɚɧɟɧɢɟ [13]. 

ɇɟɞɨɫɬɚɬɤɨɦ ɦɨɠɧɨ ɫɱɢɬɚɬɶ ɞɨɜɨɥɶɧɨ ɛɵɫɬɪɵɣ ɢɡɧɨɫ ɪɚɛɨɱɢɯ 

ɷɥɟɦɟɧɬɨɜ ɜɫɥɟɞɫɬɜɢɟ ɜɵɫɨɤɨɣ ɚɛɪɚɡɢɜɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɰɜɟɬɤɨɜɵɯ ɩɥɟɧɨɤ 

ɤɪɭɩɹɧɵɯ ɤɭɥɶɬɭɪ. 

ɉɧɟɜɦɨɦɟɯɚɧɢɱɟɫɤɨɟ ɭɫɬɪɨɣɫɬɜɨ ɞɥɹ ɲɟɥɭɲɟɧɢɹ ɡɟɪɧɚ ɩɨ ɩɚɬɟɧɬɭ ɧɚ 

ɢɡɨɛɪɟɬɟɧɢɟ № β55090γ (ɪɢɫɭɧɨɤ 1.6), ɫɨɞɟɪɠɢɬ ɩɢɬɚɬɟɥɶɧɵɣ ɛɭɧɤɟɪ ɫ 

ɡɚɝɪɭɡɨɱɧɵɦ ɩɚɬɪɭɛɤɨɦ, ɜɟɧɬɢɥɹɬɨɪ ɫ ɜɟɪɯɧɢɦɢ ɢ ɧɢɠɧɢɦɢ ɥɨɩɚɫɬɹɦɢ, 

ɪɚɛɨɱɭɸ ɤɚɦɟɪɭ, ɜɵɩɨɥɧɟɧɧɭɸ ɜ ɜɢɞɟ ɜɢɧɬɨɜɨɣ ɰɢɥɢɧɞɪɢɱɟɫɤɨɣ ɫɩɢɪɚɥɢ 

ɩɪɹɦɨɭɝɨɥɶɧɨɝɨ ɫɟɱɟɧɢɹ, ɜɟɪɯɧɸɸ ɢ ɧɢɠɧɸɸ ɫɟɬɱɚɬɵɟ ɩɪɨɞɨɥɶɧɵɟ 

ɩɟɪɟɝɨɪɨɞɤɢ. ȼɟɪɯɧɢɟ ɥɨɩɚɫɬɢ ɜɟɧɬɢɥɹɬɨɪɚ ɫɥɭɠɚɬ ɞɥɹ ɩɨɞɚɱɢ ɡɟɪɧɚ ɜ 

ɪɚɛɨɱɭɸ ɤɚɦɟɪɭ ɢ ɡɚɝɧɭɬɵ ɜ ɫɬɨɪɨɧɭ ɜɪɚɳɟɧɢɹ ɜɟɧɬɢɥɹɬɨɪɚ ɞɥɹ ɩɪɢɞɚɧɢɹ 

ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɭɫɤɨɪɟɧɢɹ ɡɟɪɧɭ, ɩɨɞɚɜɚɟɦɨɦɭ ɜ ɪɚɛɨɱɭɸ ɤɚɦɟɪɭ.  



 

 1-ɩɢɬɚɬɟɥɶɧɵɣ ɛɭɧɤɟɪ; β-ɜɟɧɬɢɥɹɬɨɪ; γ-ɜɟɪɯɧɹɹ ɥɨɩɚɫɬɶ; 4-ɧɢɠɧɹɹ ɥɨɩɚɫɬɶ; 5-

ɪɚɛɨɱɚɹ ɤɚɦɟɪɚ; 6,7-ɩɟɪɟɝɨɪɨɞɤɢ. 

 Ɋɢɫɭɧɨɤ 1.6 – ɉɧɟɜɦɨɦɟɯɚɧɢɱɟɫɤɨɟ ɭɫɬɪɨɣɫɬɜɨ ɞɥɹ ɲɟɥɭɲɟɧɢɹ ɡɟɪɧɚ 

ɩɨ ɩɚɬɟɧɬɭ ɧɚ ɢɡɨɛɪɟɬɟɧɢɟ № β55090γ 

ɇɢɠɧɢɟ ɥɨɩɚɫɬɢ ɜɟɧɬɢɥɹɬɨɪɚ ɫɨɡɞɚɸɬ ɜɨɡɞɭɲɧɵɣ ɩɨɬɨɤ ɞɥɹ 

ɨɛɟɫɩɟɱɟɧɢɹ ɞɜɢɠɟɧɢɹ ɡɟɪɧɚ ɢ ɩɪɨɞɭɤɬɨɜ ɲɟɥɭɲɟɧɢɹ ɜ ɪɚɛɨɱɟɣ ɤɚɦɟɪɟ ɢ 

ɡɚɝɧɭɬɵ ɜ ɨɛɪɚɬɧɭɸ ɫɬɨɪɨɧɭ ɜɪɚɳɟɧɢɹ ɜɟɧɬɢɥɹɬɨɪɚ ɞɥɹ ɫɨɡɞɚɧɢɹ 

ɪɚɜɧɨɦɟɪɧɨɝɨ ɜɨɡɞɭɲɧɨɝɨ ɩɨɬɨɤɚ.  

ɉɧɟɜɦɨɦɟɯɚɧɢɱɟɫɤɨɟ ɭɫɬɪɨɣɫɬɜɨ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɩɨɜɵɲɟɧɧɨɣ 

ɷɮɮɟɤɬɢɜɧɨɫɬɶɸ ɲɟɥɭɲɟɧɢɹ 

 

 

 

 

 

 

 



2 ɌȿɏɇɈɅɈȽɂɑȿɋɄȺə ɑȺɋɌɖ 

 

 β.1 ɉɪɟɞɥɚɝɚɟɦɚɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɥɢɧɢɹ ɩɨɥɭɱɟɧɢɹ ɝɪɟɱɧɟɜɨɣ ɤɪɭɩɵ  
 

 ɉɪɟɞɥɚɝɚɟɦɚɹ ɧɚɦɢ ɬɟɯɧɨɥɨɝɢɹ ɩɟɪɟɪɚɛɨɬɤɢ ɤɪɭɩɹɧɵɯ ɤɭɥɶɬɭɪ 

(ɪɢɫɭɧɨɤ β.1) ɪɚɛɨɬɚɟɬ ɩɨ ɫɥɟɞɭɸɳɟɦɭ ɩɪɢɧɰɢɩɭ. ɉɟɪɟɪɚɛɚɬɵɜɚɟɦɨɟ ɡɟɪɧɨ 

ɝɪɟɱɢɯɢ ɩɨɫɬɭɩɚɟɬ ɜ ɩɪɢёɦɧɵɣ ɛɭɧɤɟɪ 1 ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɥɢɧɢɢ ɢ 

ɜɟɪɬɢɤɚɥɶɧɨ ɪɚɫɩɨɥɨɠɟɧɧɨɣ ɧɨɪɢɟɣ β ɡɚɝɪɭɠɚɟɬɫɹ ɜ ɛɭɧɤɟɪ ɚɤɬɢɜɧɨɝɨ 

ɜɟɧɬɢɥɢɪɨɜɚɧɢɹ γ. ɉɪɢ ɪɚɛɨɬɟ ɥɢɧɢɢ ɱɚɫɬɶ ɡɟɪɧɚ ɨɫɬɚɟɬɫɹ ɜ ɛɭɧɤɟɪɟ γ, ɚ 

ɞɪɭɝɚɹ ɩɨɥɨɜɢɧɚ ɞɨɡɢɪɨɜɚɧɨ ɩɨɞɚёɬɫɹ ɜ ɫɟɦɹɨɱɢɫɬɢɬɟɥɶɧɭɸ ɦɚɲɢɧɭ 4, 

ɤɨɬɨɪɚɹ ɩɚɪɚɥɥɟɥɶɧɨ ɫɨɟɞɢɧɟɧɚ ɫ ɬɪɢɟɪɨɦ 5. ɇɚ ɞɚɧɧɨɦ ɷɬɚɩɟ ɩɪɨɢɫɯɨɞɢɬ 

ɨɬɞɟɥɟɧɢɟ ɨɬ ɡɟɪɧɚ ɩɵɥɢ, ɡɟɦɥɢ, ɫɟɦɹɧ ɫɨɪɧɹɤɨɜ ɢ ɤɚɦɧɟɣ. ɉɪɨɲɟɞɲɟɟ ɱɟɪɟɡ 

ɫɟɦɹɨɱɢɫɬɢɬɟɥɶɧɭɸ ɦɚɲɢɧɭ ɡɟɪɧɨ ɞɚɥɟɟ ɜɟɪɬɢɤɚɥɶɧɨɣ ɧɨɪɢɟɣ 6 

ɧɚɩɪɚɜɥɹɟɬɫɹ ɜ ɞɜɚ ɛɭɧɤɟɪɚ ɚɤɬɢɜɧɨɝɨ ɜɟɧɬɢɥɢɪɨɜɚɧɢɹ 7, ɤɨɬɨɪɵɟ 

ɩɚɪɚɥɥɟɥɶɧɨ ɫɨɟɞɢɧɟɧɵ ɫ ɞɜɭɦɹ ɩɪɨɩɚɪɢɜɚɬɟɥɹɦɢ 8 ɢ 9. Ɉɛɪɚɛɨɬɤɚ ɡɟɪɧɚ 

ɩɪɨɢɫɯɨɞɢɬ ɜɨɞɨɣ ɢ ɨɛɪɚɡɨɜɚɜɲɢɦɫɹ ɩɚɪɨɦ, ɩɨɷɬɨɦɭ ɟɫɬɶ ɧɟɨɛɯɨɞɢɦɨɫɬɶ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɞɜɭɯ ɭɫɬɚɧɨɜɨɤ, ɱɬɨ ɫɩɨɫɨɛɫɬɜɭɟɬ ɷɤɨɧɨɦɢɢ ɩɚɪɚ ɢ 

ɩɪɨɜɟɞɟɧɢɹ ɨɩɟɪɚɰɢɢ ɝɢɞɪɨɬɟɪɦɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ ɜ ɞɜɚ ɷɬɚɩɚ. Ɍɨ ɟɫɬɶ, 

ɧɚɫɵɳɟɧɧɵɣ ɩɚɪ ɢɡ ɭɫɬɚɧɨɜɤɢ 8 ɩɨɫɥɟ ɨɛɪɚɛɨɬɤɢ ɜ ɬɟɱɟɧɢɢ γ…5 ɦɢɧɭɬ  

ɩɟɪɟɩɭɫɤɚɸɬ ɜ ɭɫɬɚɧɨɜɤɭ 9, ɢɫɩɨɥɶɡɭɹ ɨɫɬɚɜɲɟɟɫɹ ɬɟɩɥɨ ɧɚ ɩɟɪɜɢɱɧɵɣ 

ɪɚɡɨɝɪɟɜ ɡɟɪɧɚ.  

ɉɨɫɥɟ ɷɬɨɝɨ ɡɟɪɧɨ ɜ ɭɫɬɚɧɨɜɤɟ 9 ɩɨɞɜɟɪɝɚɟɬɫɹ ɨɤɨɧɱɚɬɟɥɶɧɨ 

ɝɢɞɪɨɬɟɪɦɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɟ. ɉɨɞɜɟɪɠɟɧɧɨɟ ɞɜɭɯɫɬɚɞɢɣɧɨɣ ɨɛɪɚɛɨɬɤɟ ɡɟɪɧɨ 

ɢɡ ɭɫɬɚɧɨɜɤɢ 9 ɞɨɡɢɪɨɜɚɧɨ ɩɨɞɚɟɬɫɹ ɜ ɨɬɜɨɥɚɠɢɜɚɸɳɢɣ ɚɝɪɟɝɚɬ 10. ɉɪɨɰɟɫɫ 

ɨɬɜɨɥɚɠɢɜɚɧɢɹ ɡɚɤɥɸɱɚɟɬɫɹ  ɜ ɞɨɜɟɞɟɧɢɢ ɡɟɪɧɚ ɞɨ ɜɥɚɠɧɨɫɬɢ 15…18%. ɗɬɨ 

ɝɨɜɨɪɢɬ ɨ ɬɨɦ, ɱɬɨ ɩɪɢ ɜɥɚɠɧɨɫɬɢ ɡɟɪɧɚ ɛɨɥɟɟ 18% ɛɨɥɶɲɨɣ ɜɵɯɨɞ 

ɧɟɞɨɲɟɥɭɲɟɧɧɨɝɨ ɡɟɪɧɚ, ɜ ɬɨ ɠɟ ɜɪɟɦɹ ɩɪɢ ɜɥɚɠɧɨɫɬɢ ɡɟɪɧɚ ɦɟɧɟɟ 15% 

ɧɚɛɥɸɞɚɟɬɫɹ ɩɨɜɵɲɟɧɧɵɣ ɜɵɯɨɞ ɞɪɨɛɥɟɧɨɝɨ ɡɟɪɧɚ ɢ ɫɟɱɤɢ.  



 

 1-ɩɪɢёɦɧɵɣ ɛɭɧɤɟɪ; β-ɧɨɪɢɹ; γ-ɛɭɧɤɟɪ; 4-ɫɟɦɹɨɱɢɫɬɢɬɟɥɶɧɚɹ ɦɚɲɢɧɚ; 5-ɬɪɢɟɪ; 6-

ɧɨɪɢɹ; 7-ɛɭɧɤɟɪ; 8-ɩɪɨɩɚɪɢɜɚɬɟɥɶ; 9-ɩɪɨɩɚɪɢɜɚɬɟɥɶ; 10-ɨɬɜɨɥɚɠɢɜɚɬɟɥɶ; 11-ɧɨɪɢɹ; 1β-

ɩɧɟɜɦɨɦɟɯɚɧɢɱɟɫɤɢɣ ɲɟɥɭɲɢɬɟɥɶ; 1γ-ɫɟɦɹɨɱɢɫɬɢɬɟɥɶɧɚɹ ɦɚɲɢɧɚ; 14-ɧɨɪɢɹ; 15-ɛɭɧɤɟɪ 

ɤɪɭɩɵ; 16,17-ɜɟɪɬɢɤɚɥɶɧɵɣ ɫɭɲɢɥɶɧɵɣ ɚɩɩɚɪɚɬ; 18-ɮɚɫɨɜɨɱɧɚɹ ɦɚɲɢɧɚ; 19-ɬɪɭɛɨɩɪɨɜɨɞ; 

20-ɰɢɤɥɨɧ; β1-ɛɭɧɤɟɪ; ββ,βγ-ɛɚɬɚɪɟɣɧɵɣ ɰɢɤɥɨɧ; β4-ɛɭɧɤɟɪ; β5-ɜɟɧɬɢɥɹɬɨɪ; β6-

ɬɪɭɛɨɩɪɨɜɨɞ. 

 Ɋɢɫɭɧɨɤ β.1 – ɉɪɟɞɥɚɝɚɟɦɚɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɥɢɧɢɹ ɩɨɥɭɱɟɧɢɹ 

ɝɪɟɱɧɟɜɨɣ ɤɪɭɩɵ  

 

Ⱦɨɜɟɞɟɧɧɨɟ ɞɨ ɨɩɬɢɦɚɥɶɧɨɣ ɜɥɚɠɧɨɫɬɢ ɡɟɪɧɨ ɞɚɥɟɟ ɧɚɩɪɚɜɥɹɟɬɫɹ ɜ 

ɩɧɟɜɦɨɦɟɯɚɧɢɱɟɫɢɣ ɲɟɥɭɲɢɬɟɥɶ 12, ɝɞɟ ɡɟɪɧɨ ɜ ɪɟɡɭɥɶɬɚɬɟ ɭɞɚɪɚ 

ɪɚɡɪɭɲɚɟɬɫɹ ɢ ɪɚɡɞɟɥɹɟɬɫɹ ɧɚ ɹɞɪɢɰɭ, ɨɛɨɥɨɱɤɭ ɢ ɩɵɥɶ. ɉɪɢɦɟɧɟɧɢɟ 

ɪɚɡɪɚɛɨɬɚɧɧɨɝɨ ɧɚɦɢ ɩɧɟɦɨɦɟɯɚɧɢɱɟɫɤɨɝɨ ɲɟɥɭɲɢɬɟɥɹ ɩɨɡɜɨɥɢɬ ɲɟɥɭɲɢɬɶ 

ɡɟɪɧɨ ɤɪɭɩɹɧɵɯ ɤɭɥɶɬɭɪ ɛɟɡ ɮɪɚɤɰɢɨɧɢɪɨɜɚɧɢɹ. Ɉɬɲɟɥɭɲёɧɧɨɟ ɡɟɪɧɨ ɩɨɫɥɟ 

ɷɬɚɩɚ ɪɚɡɞɟɥɟɧɢɹ ɨɛɨɥɨɱɤɢ ɨɬ ɹɞɪɚ ɧɚɩɪɚɜɥɹɟɬɫɹ ɜ ɫɟɦɹɨɱɢɫɬɢɬɟɥɶɧɭɸ 

ɦɚɲɢɧɭ 1γ, ɝɞɟ ɩɪɨɢɫɯɨɞɢɬ ɨɤɨɧɱɚɬɟɥɶɧɨɟ ɜɵɞɟɥɟɧɢɟ ɤɪɭɩɵ. ɉɨɥɭɱɟɧɧɚɹ 

ɤɪɭɩɚ ɧɨɪɢɟɣ 14 ɜɵɝɪɭɠɚɟɬɫɹ ɜ ɛɭɧɤɟɪ ɞɥɹ ɤɪɭɩɵ 15 ɢ ɞɨɡɢɪɨɜɚɧɨ ɩɨɞɚɸɬ ɜ 

ɜɟɪɬɢɤɚɥɶɧɵɟ ɫɭɲɢɥɶɧɵɟ ɚɩɩɚɪɚɬɵ 16 ɢ 17. ɉɨɞɫɭɲɟɧɧɭɸ ɤɪɭɩɭ 

ɞɨɜɟɞɟɧɧɭɸ ɞɨ ɤɨɧɞɢɰɢɨɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɮɚɫɭɸɬ ɮɚɫɨɜɨɱɧɨɣ ɦɚɲɢɧɨɣ 18. 

Ɉɬɯɨɞɵ ɨɬ ɫɟɦɹɨɱɢɫɬɢɬɟɥɶɧɨɣ ɦɚɲɢɧɵ 1γ ɩɨ ɬɪɭɛɨɩɪɨɜɨɞɭ 19 

ɩɨɫɬɭɩɚɸɬ ɜ ɰɢɤɥɨɧ β0, ɝɞɟ ɩɪɨɢɫɯɨɞɢɬ ɨɬɞɟɥɟɧɢɟ ɲɟɥɭɯɢ, ɤɨɬɨɪɚɹ 

ɩɨɫɬɭɩɚɟɬ ɱɟɪɟɡ ɛɭɧɤɟɪ β1. ȼ ɛɚɬɚɪɟɣɧɨɦ ɰɢɤɥɨɧɟ ββ ɩɪɨɢɫɯɨɞɢɬ ɨɬɟɞɟɥɟɧɢɟ 

ɦɭɱɤɢ, ɤɨɬɨɪɚɹ ɩɨɫɬɭɩɚɟɬ ɱɟɪɟɡ ɛɭɧɤɟɪ β4, ɩɪɢɱɟɦ ɩɨɥɭɱɟɧɧɵɟ ɨɬɯɨɞɵ ɩɨɫɥɟ 



ɫɟɦɹɨɱɢɫɬɢɬɟɥɶɧɨɣ ɦɚɲɢɧɵ ɧɟ ɩɨɞɜɟɪɝɚɸɬɫɹ ɫɭɲɤɟ, ɱɬɨ ɭɦɟɧɶɲɚɟɬ ɪɚɫɯɨɞɵ 

ɷɧɟɪɝɢɢ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɤɪɭɩɵ. 

Ɉɫɧɨɜɧɨɟ ɩɪɟɢɦɭɳɟɫɬɜɨ ɩɪɟɞɥɚɝɚɟɦɨɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɥɢɧɢɢ ɞɥɹ 

ɩɨɥɭɱɟɧɢɹ ɝɪɟɱɧɟɜɨɣ, ɩɲɟɧɧɨɣ ɢ ɪɢɫɨɜɨɣ ɤɪɭɩɵ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨ ɡɟɪɧɨ 

ɝɪɟɱɢɯɢ ɢ ɞɪɭɝɢɯ ɤɭɥɶɬɭɪ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɜɵɫɨɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɶɸ 

ɲɟɥɭɲɟɧɢɹ ɛɟɡ ɞɟɥɟɧɢɹ ɢɫɯɨɞɧɨɝɨ ɡɟɪɧɚ ɧɚ ɮɪɚɤɰɢɢ ɢ ɜ ɫɨɱɟɬɚɧɢɢ ɫ 

ɞɨɩɨɥɧɢɬɟɥɶɧɵɦ ɫɨɜɪɟɦɟɧɧɵɦɢ ɨɛɨɪɭɞɨɜɚɧɢɹɦɢ ɩɨɡɜɨɥɹɸɬ ɩɨɥɭɱɢɬɶ 

ɜɵɫɨɤɨɤɚɱɟɫɬɜɟɧɧɭɸ ɤɪɭɩɵ. 

 

2.2 Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ 

 

 Ɉɫɧɨɜɨɣ ɫɨɡɞɚɧɢɹ ɩɪɨɞɨɜɨɥɶɫɬɜɟɧɧɨɝɨ ɮɨɧɞɚ ɫɬɪɚɧɵ ɹɜɥɹɟɬɫɹ ɡɟɪɧɨ, 

ɩɨɷɬɨɦɭ ɩɨɜɵɲɟɧɢɟ ɟɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɪɚɡɜɢɬɢɟ ɩɨɫɥɟɞɭɸɳɟɣ ɩɟɪɟɪɚɛɨɬɤɢ 

ɜ ɩɪɨɞɭɤɬɵ ɩɢɬɚɧɢɹ ɹɜɥɹɸɬɫɹ ɜɟɫɶɦɚ ɚɤɬɭɚɥɶɧɵɦɢ. ɂɫɫɥɟɞɨɜɚɧɢɹ ɦɧɨɝɢɯ 

ɭɱɟɧɵɯ ɜ ɨɛɥɚɫɬɢ ɩɟɪɟɪɚɛɨɬɤɢ ɡɟɪɧɨɜɵɯ ɤɭɥɶɬɭɪ ɜ ɤɪɭɩɭ, ɩɨɡɜɨɥɹɟɬ ɝɨɜɨɪɢɬɶ 

ɨ ɬɨɦ, ɱɬɨ ɫɭɳɟɫɬɜɭɸɳɢɟ ɬɟɯɧɨɥɨɝɢɢ ɢɯ ɩɟɪɟɪɚɛɨɬɤɚ ɫɨɨɬɜɟɬɫɬɜɭɟɬ 

ɬɪɚɞɢɰɢɨɧɧɵɦ ɫɬɚɧɞɚɪɬɚɦ ɤɚɱɟɫɬɜɚ. ɉɪɢ ɷɬɨɦ, ɢɫɩɨɥɶɡɭɟɦɵɟ ɧɚ ɩɪɚɤɬɢɤɟ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɨɩɟɪɚɰɢɢ ɞɨɜɨɥɶɧɨ ɫɥɨɠɧɵ ɢ ɷɧɟɪɝɨёɦɤɢ, ɚ ɨɛɨɪɭɞɨɜɚɧɢɟ 

ɜɵɩɨɥɧɹɸɳɟɟ ɜɟɫɶ ɩɪɨɰɟɫɫ ɝɢɞɪɨɬɟɪɦɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ ɨɛɵɱɧɨ ɨɱɟɧɶ 

ɞɨɪɨɝɨɟ. ȼ ɬɨ ɠɟ ɜɪɟɦɹ ɜɵɯɨɞ ɝɨɬɨɜɨɣ ɩɪɨɞɭɤɰɢɢ ɢ ɟɟ ɤɚɱɟɫɬɜɨ ɫ ɬɨɱɤɢ 

ɡɪɟɧɢɹ ɩɢɳɟɜɨɣ ɰɟɧɧɨɫɬɢ ɧɟ ɜɫɟɝɞɚ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɫɬɚɧɞɚɪɬɚɦ ɤɚɱɟɫɬɜɚ, 

ɤɨɬɨɪɵɟ ɩɪɢɫɭɳɟ ɡɟɪɧɭ. 

Ɉɩɪɟɞɟɥɹɟɦ ɤɨɷɮɮɢɰɢɟɧɬ ɲɟɥɭɲɟɧɢɹ ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ: 

;
1

21

К
КК

Кɲ


        (2.1) 

ɝɞɟ    Ʉɲ – ɤɨɷɮɮɢɰɢɟɧɬ ɲɟɥɭɲɟɧɢɹ; 

Ʉ1 – ɫɨɞɟɪɠɚɧɢɟ ɧɟɲɟɥɭɲɟɧɧɵɯ ɫɟɦɹɧ ɞɨ ɩɨɫɬɭɩɥɟɧɢɹ, %; 

Ʉ2 – ɫɨɞɟɪɠɚɧɢɟ ɧɟɲɟɥɭɲɟɧɧɵɯ ɫɟɦɹɧ ɩɨɫɥɟ ɩɪɨɩɭɫɤɚ ɱɟɪɟɡ 

ɲɟɥɭɲɢɬɟɥɶ, %; 

65,0
86

3086



ɲК  



 

Ɉɩɪɟɞɟɥɹɟɦ ɤɨɷɮɮɢɰɢɟɧɬ ɢɡɜɥɟɱɟɧɢɟ ɰɟɥɶɧɨɝɨ ɹɞɪɚ ɩɨ ɫɥɟɞɭɸɳɟɣ 

ɮɨɪɦɭɥɟ: 

;
МȾК

К
К

ɰя

ɰя
ɢя 
       (2.2) 

ɝɞɟ Ʉɢɹ – ɤɨɷɮɮɢɰɢɟɧɬ ɢɡɜɥɟɱɟɧɢɹ ɰɟɥɶɧɨɝɨ ɹɞɪɚ; 

      Ʉɰɹ– ɫɨɞɟɪɠɚɧɢɟ ɰɟɥɵɯ ɹɞɟɪ, %; 

      Ⱦ – ɫɨɞɟɪɠɚɧɢɟ ɞɪɨɛɥɟɧɧɨɣ ɱɚɫɬɢ, %; 

       Ɇ – ɫɨɞɟɪɠɚɧɢɟ ɦɭɱɤɢ. 

86,0
31186

86



ɢяК  

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɩɪɨɰɟɫɫɚ ɲɟɥɭɲɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 

ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ: 

;ɢяɲэ ККК        (2.3) 

56,086,065,0 эК    

Ⱦɚɥɟɟ ɨɩɪɟɞɟɥɹɟɦ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɩɧɟɜɦɨɦɟɯɚɧɢɱɟɫɤɨɝɨ 

ɲɟɥɭɲɢɬɟɥɹ. Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɦɚɲɢɧɵ ɧɟɨɛɯɨɞɢɦɨ 

ɭɬɨɱɧɢɬɶ ɞɢɚɦɟɬɪ ɛɪɨɫɤɨɜɨɝɨ ɜɟɧɬɢɥɹɬɨɪɚ – 800 ɦɦ ɢ ɟɝɨ ɭɝɥɨɜɭɸ ɫɤɨɪɨɫɬɶ –  

750 ɦɢɧ-1. 

 ɉɨ ɢɫɯɨɞɧɵɦ ɞɚɧɧɵɦ ɨɩɪɟɞɟɥɹɟɦ ɧɟɨɛɯɨɞɢɦɭɸ ɭɝɥɨɜɭɸ ɫɤɨɪɨɫɬɶ 

ɛɪɨɫɤɨɜɨɝɨ ɜɟɧɬɢɥɹɬɨɪɚ ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ: 

;
30

n



      (2.4)
 

ɝɞɟ n – ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɪɨɬɨɪɚ, ɦɢɧ-1; 

15,78
30

75014,3 


 ɫ  

Ʌɢɧɟɣɧɚɹ ɫɤɨɪɨɫɬɶ, ɤɨɬɨɪɚɹ ɧɟɨɛɯɨɞɢɦɚ ɞɥɹ ɫɟɦɹɧ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 

ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ: 

;R       (2.5) 

ɝɞɟ R=0,800 – ɪɚɞɢɭɫ ɪɨɬɨɪɚ, ɦ. 



ɫɦ /8,628,05,78   

Ɏɚɤɬɢɱɟɫɤɚɹ ɫɤɨɪɨɫɬɶ, ɤɨɬɨɪɚɹ ɩɪɢɞɚɟɬɫɹ ɫɟɦɟɧɚɦ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 

ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ: 
; ф       (2.6)

 

ɝɞɟ    α – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɩɨɬɟɪɢ ɩɪɢ ɬɪɟɧɢɢ ɨ ɛɪɨɫɤɨɜɵɣ 

ɜɟɧɬɢɥɹɬɨɪ (α=0,7); 

ȕ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɩɨɬɟɪɢ ɩɪɢ ɬɪɟɧɢɢ ɡɟɪɧɚ ɦɟɠɞɭ ɫɨɛɨɣ 

(ȕ=0,8). 

ɫɦф /16,358,07,08.62   

ɂɫɯɨɞɹ ɢɡ ɷɬɨɝɨ, ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɜɪɟɦɹ, ɡɚ ɤɨɬɨɪɨɟ ɨɞɧɨ ɫɟɦɹ 

ɩɪɟɨɞɨɥɟɟɬ ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɰɟɧɬɪɚ ɛɪɨɫɤɨɜɨɝɨ ɜɟɧɬɢɥɹɬɨɪɚ ɞɨ ɜɪɚɳɚɸɳɟɣɫɹ 

ɞɟɤɢ ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ: 

;
ф

ɩɪS
t




      (2.7)
 

ɫt 012,0
16,35

45,0
  

Ɉɩɪɟɞɟɥɢɦ ɩɥɨɳɚɞɶ ɛɪɨɫɤɨɜɨɝɨ ɜɟɧɬɢɥɹɬɨɪɚ ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ: 

;2
RSɞɢɫɤɚ       (2.8) 

22 28,014,3 ɦSɞɢɫɤɚ   

Ⱦɚɥɟɟ ɨɩɪɟɞɟɥɢɦ ɩɥɨɳɚɞɶ, ɤɨɬɨɪɭɸ ɡɚɧɢɦɚɟɬ ɨɞɧɨ ɫɟɦɹ: 

;2
1 RS ɡɟɪɧɚ  

      (2.9)
 

ɝɞɟ R – ɫɪɟɞɧɢɣ ɪɚɞɢɭɫ ɡɟɪɧɚ, ɦ2 

ɂɡ ɫɩɪɚɜɨɱɧɵɯ ɞɚɧɧɵɯ ДγЖ ɩɪɢɧɢɦɚɟɦ ɫɪɟɞɧɢɣ ɞɢɚɦɟɬɪ ɡɟɪɧɚ 4 ɦɦ, 

ɫɥɟɞɨɜɚɬɟɥɶɧɨ R=0,00β ɦ2. 

22
1 0000125,0002,014,3 ɦS ɡɟɪɧɚ   

ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɤɨɥɢɱɟɫɬɜɨ ɫɟɦɹɧ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɧɚɯɨɞɢɬɶɫɹ 

ɨɞɧɨɜɪɟɦɟɧɧɨ ɧɚ ɛɪɨɫɤɨɜɨɦ ɜɟɧɬɢɥɹɬɨɪɟ, ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɩɨ ɫɥɟɞɭɸɳɟɣ 

ɮɨɪɦɭɥɟ: 



;
1


ɡɟɪɧɚ

ɞɢɫɤɚ
ɡɟɪɟɧ

S

S
Z      (2.10) 

ɝɞɟ, Ȗ  – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɶ ɩɨɞɚɱɢ ɡɟɪɧɨɜɨɝɨ 

ɦɚɬɟɪɢɚɥɚ (Ȗ = Ͳ,͹ሻ; 
ɲɬZ ɡɟɪɟɧ 560007,0

0000125,0

2
  

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɣ 

ɤɨɧɫɬɪɭɤɰɢɢ ɩɧɟɜɦɨɦɟɯɚɧɢɱɟɫɤɨɝɨ ɲɟɥɭɲɢɬɟɥɹ ɜɨɫɩɨɥɶɡɭɟɦɫɹ ɫɥɟɞɭɸɳɟɣ 

ɮɨɪɦɭɥɨɣ: 

;1 ɡɟɪɟɧɡɟɪɧɚ ZmQ        (2.11) 

ɝɞɟ m1ɡɟɪɧɚ – ɦɚɫɫɚ  1 ɡɟɪɧɚ ɝɪɟɱɢɯɢ, ɤɝ;  

Ɇɚɫɫɭ ɨɞɧɨɝɨ ɡɟɪɧɚ ɝɪɟɱɢɯɢ ɨɩɪɟɞɟɥɢɦ ɢɡ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɵ:  

;
1000

1000

1

ɡɟɪɟɧ
ɡɟɪɧɚ

m
m       (2.12) 

ɝɞɟ m1000ɡɟɪɟɧ – ɦɚɫɫɚ 1000 ɡɟɪɟɧ, ɤɝ (ɢɡ ɫɩɪɚɜɨɱɧɢɤɚ ДγЖ ɜɵɛɢɪɚɟɦ 

m1000ɡɟɪɟɧ=0,0β1ɤɝ);  

ɤɝm ɡɟɪɧɚ 000021,0
1000

021,0
1   

Ɉɬɫɸɞɚ ɫɥɟɞɭɟɬ, ɱɬɨ ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɛɭɞɟɬ ɪɚɜɧɚ: 

ɱɤɝɫɤɝQ /4233/176,156000000021,0   

Ⱦɚɧɧɵɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɩɨɤɚɡɚɥ, ɱɬɨ ɪɚɡɪɚɛɚɬɵɜɚɟɦɵɣ 

ɩɧɟɜɦɨɦɟɯɚɧɢɱɟɫɤɢɣ ɲɟɥɭɲɢɬɟɥɶ ɢɦɟɟɬ ɜɟɫɶɦɚ ɧɟ ɩɥɨɯɭɸ 

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ (Q=4233 ɤɝ/ɱ), ɬɨ ɟɫɬɶ ɧɟ ɭɫɬɭɩɚɟɬ ɞɪɭɝɢɦ ɢɡɜɟɫɬɧɵɦ 

ɚɧɚɥɨɝɢɱɧɵɦ ɲɟɥɭɲɢɥɶɧɵɦ ɦɚɲɢɧɚɦ ɬɚɤɨɝɨ ɠɟ ɬɢɩɚ.  

Oɩɪɟɞɟɥɢɦ ɡɚɬɪɚɬɵ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɣ ɦɚɲɢɧɵ. 

Ɂɚɬɪɚɬɵ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ: Эˊ = N ∙ t˔ˏ, (2.13) 

ɝɞɟ tɫɦ  – ɜɪɟɦɹ ɪɚɛɨɬɵ ɦɚɲɢɧɵ ɡɚ ɫɦɟɧɭ, ɱ (tɫɦ=8 ɱ);  

       N – ɦɨɳɧɨɫɬɶ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ, ɤȼɬ (N1=6 ɤȼɬ/ɱ).  

ɗɡ = ͸ ∙ ͺ = Ͷͺ ɤȼɬ ɫɦ. 



 

 

Ɋɚɫɱɟɬɧɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɜɫɟɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɥɢɧɢɢ 

ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ: �� = � ∙ �� ɬ/ɫɭɬ,          (2.1) 

ɝɞɟ  �� – ɪɚɫɱɟɬɧɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɥɢɧɢɢ, ɬ/ɫɭɬ; 

 � – ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ, ɩɪɢ ɩɟɪɟɪɚɛɨɬɤɟ ɝɪɟɱɢɯɢ � = ͳ,ʹ; 

 �� – ɡɚɞɚɧɧɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɥɢɧɢɢ, ɬ/ɫɭɬ. �� = ͳ,ʹ ∙ ʹͷ = ͵Ͳ ɬ/ɫɭɬ. 

 

Ɋɚɫɱɟɬ ɜɦɟɫɬɢɦɨɫɬɢ ɜɫɟɯ ɡɚɝɪɭɡɨɱɧɵɯ ɛɭɧɤɟɪɨɜ 

Ɉɛɴɟɦ ɛɭɧɤɟɪɚ ɞɥɹ ɧɟɨɱɢɳɟɧɧɨɝɨ ɡɟɪɧɚ ɪɚɫɫɱɢɬɵɜɚɸɬ ɩɨ ɫɥɟɞɭɸɳɟɣ 

ɮɨɪɦɭɥɟ: � = ��∙�∙ଵ଴଴଴ଶସ∙�∙Кɢ  ɦ3,                 (2.2) 

ɝɞɟ V- ɨɛɴɟɦ ɛɭɧɤɟɪɚ, ɦ3 

Qp- ɪɚɫɱɟɬɧɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɥɢɧɢɢ, ɬ/ɫɭɬ; � – ɞɥɢɬɟɥɶɧɨɫɬɶ ɧɚɯɨɠɞɟɧɢɹ ɢɫɯɨɞɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɜ ɛɭɧɤɟɪɟ, ɱ (ɧɚ β4-

γ0 ɱ ɪɚɛɨɬɵ ɰɟɯɚ); � – ɨɛɴɟɦɧɚɹ ɦɚɫɫɚ ɩɪɨɞɭɤɬɚ, ɤɝ/ɦ3 (ɝɪɟɱɢɯɚ ɤɪɭɩɹɧɚɹ 500ɤɝ/ɦ3); 

Ʉɢ- ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɛɭɧɤɟɪɚ (Ʉɢ = 0,6 ɩɪɢ ɨɬɧɨɲɟɧɢɢ 

ɜɵɫɨɬɵ ɤ ɲɢɪɢɧɟ, ɪɚɜɧɨɦ 1). � = ଷ଴∙ଶ଺∙ଵ଴଴଴ଶସ∙ହ଴଴∙଴,଺ = ͳͲ,ͺ ɦ3. 

 

Ɇɚɲɢɧɚ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ ɨɱɢɫɬɤɢ ɆɉɈ-50  

ɉɚɫɩɨɪɬɧɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ - 50 ɬ/ɱɚɫ =50∙8= 400 ɬ/ɫɭɬ 

ɉɨɬɪɟɛɥɹɟɦɚɹ ɦɨɳɧɨɫɬɶ - 7,5 ɤȼɬ 

Ƚɨɞɨɜɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɦɚɲɢɧɵ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ ɨɱɢɫɬɤɢ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ: �ˆˑˇ. = �˔˖˕. ∙ ʡ,           (2.3) 



ɝɞɟ �˔˖˕.  – ɫɭɬɨɱɧɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɦɚɲɢɧɵ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ 

ɨɱɢɫɬɤɢ, ɬ/ɫɭɬɤɢ; 

Ɍ – ɤɨɥɢɱɟɫɬɜɨ ɪɚɛɨɱɢɯ ɞɧɟɣ ɜ ɝɨɞɭ. �ˆˑˇ. = ͶͲͲ ∙ ͷͲ = ʹͲͲͲͲ ˕. 
Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɦɚɲɢɧɵ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ ɨɱɢɫɬɤɢ ɡɚ ɨɞɧɭ 

ɫɦɟɧɭ ɧɚɯɨɞɢɦ ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ: �˔ˏ = � ∙ �,           (2.4) 

ɝɞɟ N – ɦɨɳɧɨɫɬɶ ɦɚɲɢɧɵ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ ɨɱɢɫɬɤɢ, ɤȼɬ; 

t – ɜɪɟɦɹ, ɱɚɫ. �˔ˏ = ͹,ͷ ∙ ͺ = ͸Ͳ ˍВ˕ · ˔ˏˈː˃ 

 ɋɭɬɨɱɧɵɣ ɪɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɦɚɲɢɧɵ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ ɨɱɢɫɬɤɢ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ: �˔˖˕ = �˔˓ ∙ �,    (2.5) 

ɝɞɟ �˔˓ – ɦɨɳɧɨɫɬɶ ɦɚɲɢɧɵ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ ɨɱɢɫɬɤɢ, ɤȼɬ; 

t – ɜɪɟɦɹ, ɱɚɫ. �˔˖˕ = ͹,ͷ ∙ ͳ͸ = ͳʹͲ ˍВ˕ · ˔˖˕ˍˋ. 
 

ɍɫɬɪɨɣɫɬɜɨ ɞɥɹ ɝɢɞɪɨɬɟɪɦɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ ɡɟɪɧɚ – 8,6 ɬ/ɱ 

ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ – 8,6 ɬ/ɱ = 6,6∙8=5β,8 ɬ/ɫɭɬ 

Ɇɨɳɧɨɫɬɶ – 9,5 ɤȼɬ  

Ƚɨɞɨɜɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɭɫɬɪɨɣɫɬɜɚ ɞɥɹ ȽɌɈ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ: �ˆˑˇ. = �˔˖˕. ∙ ʡ,         (2.17) 

ɝɞɟ �˔˖˕. – ɫɭɬɨɱɧɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɭɫɬɪɨɣɫɬɜɚ ɞɥɹ ɝɢɞɪɨɬɟɪɦɢɱɟɫɤɨɣ 

ɨɛɪɚɛɨɬɤɢ, ɬ/ɫɭɬɤɢ; 

T – ɤɨɥɢɱɟɫɬɜɨ ɪɚɛɨɱɢɯ ɞɧɟɣ ɜ ɝɨɞɭ. �ˆˑˇ. = ͷʹ,ͺ ∙ ͷͲ = ʹ͸ͶͲ ˕. 
Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɭɫɬɪɨɣɫɬɜɚ ɞɥɹ ɝɢɞɪɨɬɟɪɦɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ ɡɚ 

ɨɞɧɭ ɫɦɟɧɭ ɧɚɯɨɞɢɦ ɩɨ ɮɨɪɦɭɥɟ: 



�˔ˏ = � ∙ �,        (2.18) 

ɝɞɟ N – ɦɨɳɧɨɫɬɶ ɭɫɬɪɨɣɫɬɜɚ ɞɥɹ ɝɢɞɪɨɬɟɪɦɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ, ɤȼɬ; 

t – ɜɪɟɦɹ, ɱɚɫ. �˔ˏ = ͻ,ͷ ∙ ͺ = ͹͸ ˍВ˕ · ˔ˏˈː˃ 

ɋɭɬɨɱɧɵɣ ɪɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɭɫɬɪɨɣɫɬɜɚ ɞɥɹ ɝɢɞɪɨɬɟɪɦɢɱɟɫɤɨɣ 

ɨɛɪɚɛɨɬɤɢ ɨɩɪɟɞɟɥɹɟɦ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: �˔˖˕ = �˔˓ ∙ �,       (2.19) 

ɝɞɟ �˔˓ – ɦɨɳɧɨɫɬɶ ɭɫɬɪɨɣɫɬɜɚ ɞɥɹ ɝɢɞɪɨɬɟɪɦɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ, ɤȼɬ 

t – ɜɪɟɦɹ, ɱɚɫ. �˔˖˕ = ͻ,ͷ ∙ ͳ͸ = ͳͷʹ ˍВ˕ · ˔˖˕ˍˋ. 
 

ɉɧɟɜɦɨɦɟɯɚɧɢɱɟɫɤɢɣ ɲɟɥɭɲɢɬɟɥɶ 

ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ – 4,233 ɬ/ɱ =4,233∙8 = γγ ɬ/ɫɭɬ 

Ɇɨɳɧɨɫɬɶ – 6 ɤȼɬ  

Ƚɨɞɨɜɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɩɧɟɜɦɨɦɟɯɚɧɢɱɟɫɤɨɝɨ ɲɟɥɭɲɢɬɟɥɹ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ: �ˆˑˇ. = �˔˖˕. ∙ ʡ,         (2.24) 

ɝɞɟ �˔˖˕.  – ɫɭɬɨɱɧɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɩɧɟɜɦɨɦɟɯɚɧɢɱɟɫɤɨɝɨ 

ɲɟɥɭɲɢɬɟɥɹ, ɬ/ɫɭɬɤɢ; 

Ɍ – ɤɨɥɢɱɟɫɬɜɨ ɪɚɛɨɱɢɯ ɞɧɟɣ ɜ ɝɨɞɭ. �ˆˑˇ. = ͵͵ ∙ ͷͲ = ͳ͸ͷͲ ˕. 
Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɩɧɟɜɦɨɦɟɯɚɧɢɱɟɫɤɨɝɨ ɲɟɥɭɲɢɬɟɥɹ ɡɚ ɨɞɧɭ 

ɫɦɟɧɭ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ: �˔ˏ = � ∙ �,         (2.25) 

ɝɞɟ N – ɦɨɳɧɨɫɬɶ ɲɟɥɭɲɢɬɟɥɹ, ɤȼɬ; 

t – ɜɪɟɦɹ, ɱɚɫ. �˔ˏ = ͸ ∙ ͺ = ͶͺˍВ˕ · ˔ˏˈː˃ 

ɋɭɬɨɱɧɵɣ ɪɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɩɧɟɜɦɨɦɟɯɚɧɢɱɟɫɤɨɝɨ ɲɟɥɭɲɢɬɟɥɹ 

ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ: 



�˔˖˕ = �˔˓ ∙ �,       (2.26) 

ɝɞɟ �˔˓ – ɦɨɳɧɨɫɬɶ ɩɧɟɜɦɨɦɟɯɚɧɢɱɟɫɤɨɝɨ ɲɟɥɭɲɢɬɟɥɹ, ɤȼɬ; 

t – ɜɪɟɦɹ, ɱɚɫ. �˔˖˕ = ͸ ∙ ͳ͸ = ͻʹ ˍВ˕ · ˔˖˕ˍˋ. 
 

ɋɟɦɹɨɱɢɫɬɢɬɟɥɶɧɚɹ ɦɚɲɢɧɚ ɋȼɊ-30 

ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ – 30 ɬ/ɱ =30 ∙8 = β40 ɬ/ɫɭɬ 

Ɇɨɳɧɨɫɬɶ – 9 ɤȼɬ  

Ƚɨɞɨɜɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɫɟɦɹɨɱɢɫɬɢɬɟɥɶɧɨɣ ɦɚɲɢɧɵ ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɩɨ ɮɨɪɦɭɥɟ: �ˆˑˇ. = �˔˖˕. ∙ ʡ,         (2.21) 

ɝɞɟ �˔˖˕.  – ɫɭɬɨɱɧɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɫɟɦɹɨɱɢɫɬɢɬɟɥɶɧɨɣ ɦɚɲɢɧɵ, 

ɬ/ɫɭɬɤɢ; 

Ɍ – ɤɨɥɢɱɟɫɬɜɨ ɪɚɛɨɱɢɯ ɞɧɟɣ ɜ ɝɨɞɭ. �ˆˑˇ. = ʹͶͲ ∙ ͷͲ = ͳʹͲͲͲ ˕. 
Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɫɟɦɹɨɱɢɫɬɢɬɟɥɶɧɨɣ ɦɚɲɢɧɵ ɡɚ ɨɞɧɭ ɫɦɟɧɭ 

ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ: �˔ˏ = � ∙ �,         (2.22) 

ɝɞɟ N – ɦɨɳɧɨɫɬɶ ɫɟɦɹɨɱɢɫɬɢɬɟɥɶɧɨɣ ɦɚɲɢɧɵ, ɤȼɬ; 

t – ɜɪɟɦɹ, ɱɚɫ. �˔ˏ = ͻ ∙ ͺ = ͹ʹ ˍВ˕ · ˔ˏˈː˃ 

ɋɭɬɨɱɧɵɣ ɪɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɫɟɦɹɨɱɢɫɬɢɬɟɥɶɧɨɣ ɦɚɲɢɧɵ 

ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ: �˔˖˕ = �˔˓ ∙ �,       (2.23) 

ɝɞɟ �˔˓ – ɦɨɳɧɨɫɬɶ ɫɟɦɹɨɱɢɫɬɢɬɟɥɶɧɨɣ ɦɚɲɢɧɵ, ɤȼɬ; 

t – ɜɪɟɦɹ, ɱɚɫ. �˔˖˕ = ͻ ∙ ͳ͸ = ͳͶͶ ˍВ˕ · ˔˖˕ˍˋ. 
 

Ʉɪɭɩɨɨɬɞɟɥɢɬɟɥɶɧɚɹ ɦɚɲɢɧɚ Ⱥ1-ȻɄɈ 



ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ – 3 ɬ/ɱ =3∙8= β4 ɬ/ɫɭɬ 

Ɇɨɳɧɨɫɬɶ – 1,1 ɤȼɬ  

Ƚɨɞɨɜɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɤɪɭɩɨɨɬɞɟɥɢɬɟɥɶɧɨɣ ɦɚɲɢɧɵ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ: �ˆˑˇ. = �˔˖˕. ∙ ʡ,         (2.24) 

ɝɞɟ �˔˖˕.  – ɫɭɬɨɱɧɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɤɪɭɩɨɨɬɞɟɥɢɬɟɥɶɧɨɣ ɦɚɲɢɧɵ, 

ɬ/ɫɭɬɤɢ; 

Ɍ – ɤɨɥɢɱɟɫɬɜɨ ɪɚɛɨɱɢɯ ɞɧɟɣ ɜ ɝɨɞɭ. �ˆˑˇ. = ʹͶ ∙ ͷͲ = ͳʹͲͲ ˕. 
Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɤɪɭɩɨɨɬɞɟɥɢɬɟɥɶɧɨɣ ɦɚɲɢɧɵ ɡɚ ɨɞɧɭ ɫɦɟɧɭ 

ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ: �˔ˏ = � ∙ �,         (2.25) 

ɝɞɟ N – ɦɨɳɧɨɫɬɶ ɤɪɭɩɨɨɬɞɟɥɢɬɟɥɶɧɨɣ ɦɚɲɢɧɵ, ɤȼɬ; 

t – ɜɪɟɦɹ, ɱɚɫ. �˔ˏ = ͳ,ͳ ∙ ͺ = ͺ,ͺ ˍВ˕ · ˔ˏˈː˃ 

ɋɭɬɨɱɧɵɣ ɪɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɤɪɭɩɨɨɬɞɟɥɢɬɟɥɶɧɨɣ ɦɚɲɢɧɵ 

ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ: �˔˖˕ = �˔˓ ∙ �,       (2.26) 

ɝɞɟ �˔˓ – ɦɨɳɧɨɫɬɶ ɤɪɭɩɨɨɬɞɟɥɢɬɟɥɶɧɨɣ ɦɚɲɢɧɵ, ɤȼɬ; 

t – ɜɪɟɦɹ, ɱɚɫ. �˔˖˕ = ͳ,ͳ ∙ ͳ͸ = ͳ͹,͸ ˍВ˕ · ˔˖˕ˍˋ. 
 

ɉɨɬɪɟɛɥɹɟɦɚɹ ɦɨɳɧɨɫɬɶ ɜɫɟɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɥɢɧɢɢ: �˔˖˕ =  �ˏ˒ˑ + �ˆ˕ˑ + �˛ˊ + �˔ˏ + �ˍˏ                        (2.30) 

ɝɞɟ �˒˓ˑ – ɦɨɳɧɨɫɬɶ ɦɚɲɢɧɵ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ ɨɱɢɫɬɤɢ, ɤȼɬ; 

 �ˆ˕ˑ – ɦɨɳɧɨɫɬɶ ɦɚɲɢɧɵ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ ɨɱɢɫɬɤɢ, ɤȼɬ; �˛ˊ - ɦɨɳɧɨɫɬɶ ɛɚɪɚɛɚɧɧɨɣ ɫɭɲɢɥɤɢ, ɤȼɬ; 

  �˔ˏ - ɦɨɳɧɨɫɬɶ ɦɚɲɢɧɵ ɩɟɪɜɢɱɧɨɣ ɨɱɢɫɬɤɢ, ɤȼɬ; 

 �ˍ˓ - ɦɨɳɧɨɫɬɶ ɲɟɥɭɲɢɬɟɥɹ, ɤȼɬ. 



�˔˖˕ = ͹,ͷ + ͻ,ͷ + ͸ + ͻ + ͳ,ͳ = ͵͵,ͳ ɤȼɬ 

 

2.3 Ɋɚɡɪɚɛɨɬɤɚ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɭɥɭɱɲɟɧɢɸ ɛɟɡɨɩɚɫɧɨɫɬɢ 

ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ ɢ ɭɫɥɨɜɢɣ ɬɪɭɞɚ  ɩɪɢ  ɩɪɟɞɥɚɝɚɟɦɨɣ ɬɟɯɧɨɥɨɝɢɢ 

ɩɨɥɭɱɟɧɢɹ ɝɪɟɱɧɟɜɨɣ ɤɪɭɩɵ 

  

ɍɫɥɨɜɢɹ ɬɪɭɞɚ - ɷɬɨ ɫɨɜɨɤɭɩɧɨɫɬɶ ɷɥɟɦɟɧɬɨɜ ɪɚɛɨɱɟɣ ɫɪɟɞɵ, ɤɨɬɨɪɵɟ 

ɜɥɢɹɸɬ ɧɚ ɡɞɨɪɨɜɶɟ ɢ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɱɟɥɨɜɟɤɚ, ɭɞɨɜɥɟɬɜɨɪɟɧɧɨɫɬɶ 

ɪɚɛɨɬɨɣ ɢ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɪɟɞɫɬɚɜɥɟɧɢɟ. 

Ɇɨɠɧɨ ɜɵɞɟɥɢɬɶ ɨɛɳɢɟ ɢ ɨɫɨɛɵɟ ɭɫɥɨɜɢɹ ɬɪɭɞɚ. Ʉ ɨɛɳɢɦ ɭɫɥɨɜɢɹɦ 

ɬɪɭɞɭ ɨɬɧɨɫɹɬɫɹ: ɨɛɟɫɩɟɱɟɧɢɟ ɢɧɮɨɪɦɚɰɢɟɣ ɩɟɪɫɨɧɚɥɚ, ɦɟɞɢɰɢɧɫɤɢɯ 

ɭɱɪɟɠɞɟɧɢɣ, ɛɚɡ ɢ ɡɚɥɨɜ ɨɬɞɵɯɚ, ɤɥɭɛɨɜ, ɩɢɬɚɧɢɟ, ɫɩɟɰɨɞɟɠɞɚ. ɂɧɨɝɞɚ ɨɛɳɢɟ 

ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ ɤɨɦɩɚɧɢɢ ɜɤɥɸɱɚɸɬ ɷɤɨɧɨɦɢɱɟɫɤɨɟ ɩɨɥɨɠɟɧɢɟ 

ɤɨɦɩɚɧɢɢ, ɧɚɥɢɱɢɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɦɨɳɧɨɫɬɟɣ, ɨɮɢɫɧɵɯ ɢ 

ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɩɨɦɟɳɟɧɢɣ ɢ ɱɢɫɬɨɬɭ ɜ ɧɢɯ, ɨɛɨɪɭɞɨɜɚɧɢɟ ɢ ɫɨɫɬɨɹɧɢɟ 

ɛɟɡɨɩɚɫɧɨɫɬɢ. 

 Ɉɫɧɨɜɨɣ ɫɨɡɞɚɧɢɹ ɩɪɨɞɨɜɨɥɶɫɬɜɟɧɧɨɝɨ ɮɨɧɞɚ ɫɬɪɚɧɵ ɹɜɥɹɟɬɫɹ ɡɟɪɧɨ, 

ɩɨɷɬɨɦɭ ɩɨɜɵɲɟɧɢɟ ɟɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɪɚɡɜɢɬɢɟ ɩɨɫɥɟɞɭɸɳɟɣ ɩɟɪɟɪɚɛɨɬɤɢ 

ɜ ɩɪɨɞɭɤɬɵ ɩɢɬɚɧɢɹ ɹɜɥɹɸɬɫɹ ɜɟɫɶɦɚ ɚɤɬɭɚɥɶɧɵɦɢ. ɂɫɫɥɟɞɨɜɚɧɢɹ ɦɧɨɝɢɯ 

ɭɱɟɧɵɯ ɜ ɨɛɥɚɫɬɢ ɩɟɪɟɪɚɛɨɬɤɢ ɡɟɪɧɨɜɵɯ ɤɭɥɶɬɭɪ ɜ ɤɪɭɩɭ, ɩɨɡɜɨɥɹɟɬ ɝɨɜɨɪɢɬɶ 

ɨ ɬɨɦ, ɱɬɨ ɫɭɳɟɫɬɜɭɸɳɢɟ ɬɟɯɧɨɥɨɝɢɢ ɢɯ ɩɟɪɟɪɚɛɨɬɤɚ ɫɨɨɬɜɟɬɫɬɜɭɟɬ 

ɬɪɚɞɢɰɢɨɧɧɵɦ ɫɬɚɧɞɚɪɬɚɦ ɤɚɱɟɫɬɜɚ. ɉɪɢ ɷɬɨɦ, ɢɫɩɨɥɶɡɭɟɦɵɟ ɧɚ ɩɪɚɤɬɢɤɟ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɨɩɟɪɚɰɢɢ ɞɨɜɨɥɶɧɨ ɫɥɨɠɧɵ ɢ ɷɧɟɪɝɨёɦɤɢ, ɚ ɨɛɨɪɭɞɨɜɚɧɢɟ 

ɜɵɩɨɥɧɹɸɳɟɟ ɜɟɫɶ ɩɪɨɰɟɫɫ ɝɢɞɪɨɬɟɪɦɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ ɨɛɵɱɧɨ ɨɱɟɧɶ 

ɞɨɪɨɝɨɟ. ȼ ɬɨ ɠɟ ɜɪɟɦɹ ɜɵɯɨɞ ɝɨɬɨɜɨɣ ɩɪɨɞɭɤɰɢɢ ɢ ɟɟ ɤɚɱɟɫɬɜɨ ɫ ɬɨɱɤɢ 

ɡɪɟɧɢɹ ɩɢɳɟɜɨɣ ɰɟɧɧɨɫɬɢ ɧɟ ɜɫɟɝɞɚ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɫɬɚɧɞɚɪɬɚɦ ɤɚɱɟɫɬɜɚ, 

ɤɨɬɨɪɵɟ ɩɪɢɫɭɳɟ ɡɟɪɧɭ. 

Ʉɨɧɤɪɟɬɧɵɟ ɭɫɥɨɜɢɹ ɬɪɭɞɚ ɞɟɥɹɬɫɹ ɧɚ ɱɟɬɵɪɟ ɝɪɭɩɩɵ: ɪɚɛɨɬɧɢɤ, 

ɨɫɭɳɟɫɬɜɥɹɹ ɫɜɨɸ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɭɸ ɞɟɹɬɟɥɶɧɨɫɬɶ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ, 

ɩɨɞɜɟɪɝɚɟɬɫɹ ɰɟɥɨɦɭ ɤɨɦɩɥɟɤɫɭ ɪɚɡɥɢɱɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɜɨɡɞɟɣɫɬɜɢɣ ɢ 



ɩɪɨɹɜɥɟɧɢɣ ɜɧɟɲɧɟɣ ɫɪɟɞɵ. Ɉɰɟɧɤɚ ɜɟɥɢɱɢɧɵ ɜɥɢɹɧɢɹ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 

ɹɜɥɟɧɢɣ ɧɚ ɮɢɡɢɱɟɫɤɨɟ ɫɨɫɬɨɹɧɢɟ ɪɚɛɨɬɧɢɤɚ ɩɪɨɢɫɯɨɞɢɬ ɩɨɫɪɟɞɫɬɜɨɦ 

ɫɩɟɰɢɚɥɶɧɨɣ ɨɰɟɧɤɢ ɭɫɥɨɜɢɣ ɬɪɭɞɚ ɤɨɧɤɪɟɬɧɵɯ ɲɬɚɬɧɵɯ ɟɞɢɧɢɰ.

 ɂɫɯɨɞɹ ɢɡ ɫɬɟɩɟɧɢ ɜɨɡɞɟɣɫɬɜɢɹ ɮɚɤɬɨɪɨɜ ɬɪɭɞɚ ɧɚ ɫɩɟɰɢɚɥɢɫɬɚ, ɜɫɟ 

ɭɫɥɨɜɢɹ ɬɪɭɞɚ ɦɨɠɧɨ ɨɬɧɟɫɬɢ ɤ: ɨɩɬɢɦɚɥɶɧɵɦ; ɩɪɢɟɦɥɟɦɨ; ɜɪɟɞɧɵɟ (ɫɨɫɬɨɹɬ 

ɢɡ 4 ɩɨɞɤɥɚɫɫɨɜ ɜɪɟɞɨɧɨɫɧɨɫɬɢ); ɨɩɚɫɧɨ. 

ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɫɪɟɞɢ ɮɚɤɬɨɪɨɜ, ɜɥɢɹɸɳɢɯ ɧɚ ɪɚɛɨɬɚɸɳɟɝɨ 

ɝɪɚɠɞɚɧɢɧɚ, ɦɨɠɧɨ ɜɵɞɟɥɢɬɶ ɧɟɝɚɬɢɜɧɵɟ ɚɬɦɨɫɮɟɪɧɵɟ ɹɜɥɟɧɢɹ - ɬɚɤɢɟ 

ɮɚɤɬɨɪɵ, ɤɨɦɩɥɟɤɫɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɤɨɬɨɪɵɯ ɧɚ ɫɩɟɰɢɚɥɢɫɬɚ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ 

ɤ ɜɪɟɦɟɧɧɨɦɭ ɢɥɢ ɩɨɫɬɨɹɧɧɨɦɭ ɭɯɭɞɲɟɧɢɸ ɡɞɨɪɨɜɶɹ ɢɥɢ 

ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɦɭ ɡɚɛɨɥɟɜɚɧɢɸ.  

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ȽɈɋɌɨɦД8Ж ɩɪɨɜɨɞɢɬɫɹ ɫɩɟɰɢɚɥɶɧɚɹ ɨɰɟɧɤɚ ɞɥɹ 

ɨɩɪɟɞɟɥɟɧɢɹ ɜɪɟɞɧɨɫɬɢ ɭɫɥɨɜɢɣ ɬɪɭɞɚ ɤɨɧɤɪɟɬɧɵɯ ɪɚɛɨɬɧɢɤɨɜ. 

ɋɟɪɬɢɮɢɤɚɰɢɹ ɩɪɨɜɨɞɢɬɫɹ ɷɤɫɩɟɪɬɚɦɢ, ɭɱɢɬɵɜɚɹ ɫɨɜɨɤɭɩɧɨɫɬɶ ɜɫɟɯ ɹɤɨɛɵ 

ɧɟɝɚɬɢɜɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɹɜɥɟɧɢɣ ɢ ɭɪɨɜɟɧɶ ɩɪɟɜɵɲɟɧɢɹ ɢɦɢ 

ɞɨɩɭɫɬɢɦɵɯ ɧɨɪɦ ɧɚ ɤɨɧɤɪɟɬɧɨɦ ɦɟɫɬɟ ɪɚɛɨɬɵ Д6Ж. 

Ɋɭɤɨɜɨɞɢɬɟɥɢ ɨɪɝɚɧɢɡɚɰɢɢ ɨɛɹɡɚɧɵ ɩɪɨɜɨɞɢɬɶ ɬɚɤɭɸ ɨɰɟɧɤɭ ɭɫɥɨɜɢɣ 

ɬɪɭɞɚ ɪɚɛɨɬɧɢɤɨɜ ɤɚɠɞɵɟ 5 ɥɟɬ. Ɉɰɟɧɤɚ ɧɚɥɢɱɢɹ ɜɪɟɞɧɵɯ ɢ ɨɩɚɫɧɵɯ 

ɮɚɤɬɨɪɨɜ ɜ ɪɚɛɨɱɟɣ ɫɪɟɞɟ ɢ ɢɯ ɜɥɢɹɧɢɹ ɧɚ ɪɚɛɨɬɧɢɤɚ ɞɨɥɠɧɚ ɩɪɨɜɨɞɢɬɶɫɹ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɭɫɬɚɧɨɜɥɟɧɧɵɦɢ ɬɪɟɛɨɜɚɧɢɹɦɢ Д8Ж. 

Ɉɩɚɫɧɵɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɮɚɤɬɨɪɵ ɬɚɤ ɠɟ ɞɟɥɹɬɫɹ ɧɚ ɮɢɡɢɱɟɫɤɢɟ, 

ɯɢɦɢɱɟɫɤɢɟ, ɛɢɨɥɨɝɢɱɟɫɤɢɟ ɢ ɩɫɢɯɨɮɢɡɢɨɥɨɝɢɱɟɫɤɢɟ, ɧɨ ɢɯ ɜɨɡɞɟɣɫɬɜɢɟ ɭɠɟ 

ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɬɪɚɜɦɟ ɫɨɬɪɭɞɧɢɤɚ ɢɥɢ ɤ ɟɝɨ ɫɦɟɪɬɢ.  

Ɍɚɤ, ɧɚɩɪɢɦɟɪ, ɤ ɨɩɚɫɧɵɦ ɮɢɡɢɱɟɫɤɢɦ ɮɚɤɬɨɪɚɦ ɨɬɧɨɫɹɬɫɹ: 

- ɞɜɢɠɭɳɢɟɫɹ ɦɚɲɢɧɵ ɢ ɦɟɯɚɧɢɡɦɵ; 

- ɪɚɡɥɢɱɧɵɟ ɩɨɞɴɟɦɧɨ-ɬɪɚɧɫɩɨɪɬɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɢ ɞɜɢɠɭɳɢɟɫɹ ɝɪɭɡɵ; 

- ɧɟɡɚɳɢɳɟɧɧɵɟ ɩɨɞɜɢɠɧɵɟ ɷɥɟɦɟɧɬɵ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ 

ɨɛɨɪɭɞɨɜɚɧɢɹ (ɩɪɢɜɨɞɧɵɟ ɢ ɬɪɚɧɫɦɢɫɫɢɨɧɧɵɟ ɦɟɯɚɧɢɡɦɵ, ɪɟɠɭɳɢɟ 

ɢɧɫɬɪɭɦɟɧɬɵ, ɜɪɚɳɚɸɳɢɟɫɹ ɢ ɞɜɢɠɭɳɢɟɫɹ ɭɫɬɪɨɣɫɬɜɚ ɢ ɬ. ɞ.); 



   - ɥɟɬɹɳɢɟ ɱɚɫɬɢɰɵ ɨɛɪɚɛɚɬɵɜɚɟɦɨɝɨ ɦɚɬɟɪɢɚɥɚ ɢ ɢɧɫɬɪɭɦɟɧɬɚ, 

ɷɥɟɤɬɪɢɱɟɫɤɢɣ ɬɨɤ, ɩɨɜɵɲɟɧɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɩɨɜɟɪɯɧɨɫɬɟɣ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ 

ɨɛɪɚɛɚɬɵɜɚɟɦɵɯ ɦɚɬɟɪɢɚɥɨɜ ɢ ɬ. ɞ.  

 

 β.4 Ɋɚɡɪɚɛɨɬɤɚ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɭɥɭɱɲɟɧɢɸ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ 

ɩɪɢ ɩɪɟɞɥɚɝɚɟɦɨɣ ɬɟɯɧɨɥɨɝɢɢ ɩɨɥɭɱɟɧɢɹ ɝɪɟɱɧɟɜɨɣ ɤɪɭɩɵ 

  

ɗɥɟɤɬɪɢɱɟɫɤɢɟ ɭɫɬɚɧɨɜɤɢ, ɤɨɬɨɪɵɟ ɜɤɥɸɱɚɸɬ ɩɨɱɬɢ ɜɫɟ ɤɨɦɩɶɸɬɟɪɧɨɟ 

ɨɛɨɪɭɞɨɜɚɧɢɟ, ɩɪɟɞɫɬɚɜɥɹɸɬ ɛɨɥɶɲɭɸ ɩɨɬɟɧɰɢɚɥɶɧɭɸ ɨɩɚɫɧɨɫɬɶ ɞɥɹ 

ɱɟɥɨɜɟɤɚ, ɩɨɫɤɨɥɶɤɭ ɜɨ ɜɪɟɦɹ ɪɚɛɨɬɵ ɢɥɢ ɩɪɨɜɟɞɟɧɢɹ ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɨɝɨ 

ɨɛɫɥɭɠɢɜɚɧɢɹ ɱɟɥɨɜɟɤ ɦɨɠɟɬ ɤɚɫɚɬɶɫɹ ɞɟɬɚɥɟɣ, ɧɚɯɨɞɹɳɢɯɫɹ ɩɨɞ 

ɧɚɩɪɹɠɟɧɢɟɦ. 

 Ɉɫɧɨɜɨɣ ɫɨɡɞɚɧɢɹ ɩɪɨɞɨɜɨɥɶɫɬɜɟɧɧɨɝɨ ɮɨɧɞɚ ɫɬɪɚɧɵ ɹɜɥɹɟɬɫɹ ɡɟɪɧɨ, 

ɩɨɷɬɨɦɭ ɩɨɜɵɲɟɧɢɟ ɟɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɪɚɡɜɢɬɢɟ ɩɨɫɥɟɞɭɸɳɟɣ ɩɟɪɟɪɚɛɨɬɤɢ 

ɜ ɩɪɨɞɭɤɬɵ ɩɢɬɚɧɢɹ ɹɜɥɹɸɬɫɹ ɜɟɫɶɦɚ ɚɤɬɭɚɥɶɧɵɦɢ. ɂɫɫɥɟɞɨɜɚɧɢɹ ɦɧɨɝɢɯ 

ɭɱɟɧɵɯ ɜ ɨɛɥɚɫɬɢ ɩɟɪɟɪɚɛɨɬɤɢ ɡɟɪɧɨɜɵɯ ɤɭɥɶɬɭɪ ɜ ɤɪɭɩɭ, ɩɨɡɜɨɥɹɟɬ ɝɨɜɨɪɢɬɶ 

ɨ ɬɨɦ, ɱɬɨ ɫɭɳɟɫɬɜɭɸɳɢɟ ɬɟɯɧɨɥɨɝɢɢ ɢɯ ɩɟɪɟɪɚɛɨɬɤɚ ɫɨɨɬɜɟɬɫɬɜɭɟɬ 

ɬɪɚɞɢɰɢɨɧɧɵɦ ɫɬɚɧɞɚɪɬɚɦ ɤɚɱɟɫɬɜɚ. ɉɪɢ ɷɬɨɦ, ɢɫɩɨɥɶɡɭɟɦɵɟ ɧɚ ɩɪɚɤɬɢɤɟ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɨɩɟɪɚɰɢɢ ɞɨɜɨɥɶɧɨ ɫɥɨɠɧɵ ɢ ɷɧɟɪɝɨёɦɤɢ, ɚ ɨɛɨɪɭɞɨɜɚɧɢɟ 

ɜɵɩɨɥɧɹɸɳɟɟ ɜɟɫɶ ɩɪɨɰɟɫɫ ɝɢɞɪɨɬɟɪɦɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ ɨɛɵɱɧɨ ɨɱɟɧɶ 

ɞɨɪɨɝɨɟ. ȼ ɬɨ ɠɟ ɜɪɟɦɹ ɜɵɯɨɞ ɝɨɬɨɜɨɣ ɩɪɨɞɭɤɰɢɢ ɢ ɟɟ ɤɚɱɟɫɬɜɨ ɫ ɬɨɱɤɢ 

ɡɪɟɧɢɹ ɩɢɳɟɜɨɣ ɰɟɧɧɨɫɬɢ ɧɟ ɜɫɟɝɞɚ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɫɬɚɧɞɚɪɬɚɦ ɤɚɱɟɫɬɜɚ, 

ɤɨɬɨɪɵɟ ɩɪɢɫɭɳɟ ɡɟɪɧɭ. 

Ɉɛɳɢɟ ɫɪɟɞɫɬɜɚ ɡɚɳɢɬɵ ɱɟɥɨɜɟɤɚ ɨɬ ɜɨɡɞɟɣɫɬɜɢɹ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɬɨɤɚ 

ɜɤɥɸɱɚɸɬ ɡɚɳɢɬɧɵɟ ɛɚɪɶɟɪɵ; ɡɚɡɟɦɥɟɧɢɟ ɤɨɪɩɭɫɨɜ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ, 

ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɛɵɬɶ ɩɨɞ ɧɚɩɪɹɠɟɧɢɟɦ, ɩɪɟɞɭɩɪɟɠɞɚɸɳɢɟ ɡɧɚɤɢ, 

ɚɜɬɨɦɚɬɢɱɟɫɤɢɟ ɜɵɤɥɸɱɚɬɟɥɢ. 

ȼ ɩɨɦɟɳɟɧɢɢ ɞɥɹ ɢɫɩɵɬɚɧɢɣ ɫɨɫɬɨɹɧɢɟ ɢɡɨɥɹɰɢɢ ɩɪɨɜɨɞɨɜ ɧɚɯɨɞɢɬɫɹ ɜ 

ɯɨɪɨɲɟɦ ɫɨɫɬɨɹɧɢɢ. ɗɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɬɪɟɛɨɜɚɧɢɹɦ 

ɛɟɡɨɩɚɫɧɨɫɬɢ.  



  

β.5 Ɋɚɡɪɚɛɨɬɤɚ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɩɪɢ 

ɩɪɟɞɥɚɝɚɟɦɨɣ ɬɟɯɧɨɥɨɝɢɢ ɩɨɥɭɱɟɧɢɹ ɝɪɟɱɧɟɜɨɣ ɤɪɭɩɵ 

 

ɉɪɟɞɩɪɢɹɬɢɹ ɩɨ ɩɟɪɟɪɚɛɨɬɤɟ ɡɟɪɧɚ ɦɨɝɭɬ ɜɨɡɞɟɣɫɬɜɨɜɚɬɶ ɧɚ 

ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ, ɡɚɝɪɹɡɧɹɹ ɚɬɦɨɫɮɟɪɭ ɱɚɫɬɢɰɚɦɢ ɩɵɥɢ, ɡɚɝɪɹɡɧɹɹ 

ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɨɬɯɨɞɚɦɢ ɢ ɩɵɥɶɸ, ɫɥɢɜɚɹ ɧɟɨɱɢɳɟɧɧɭɸ ɜɨɞɭ, 

ɢɫɩɨɥɶɡɭɟɦɭɸ ɞɥɹ ɦɵɬɶɹ ɡɟɪɧɚ, ɢ ɫɨɡɞɚɜɚɹ ɩɨɜɵɲɟɧɧɵɣ ɭɪɨɜɟɧɶ ɲɭɦɚ ɩɪɢ 

ɪɚɛɨɬɟ ɦɚɲɢɧ, ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ ɪɨɥɢɤɨɜɵɯ ɦɚɲɢɧ, ɜɟɧɬɢɥɹɬɨɪɨɜ ɢ 

ɧɚɝɧɟɬɚɬɟɥɢ. ȼ ɱɚɫɬɧɨɫɬɢ, ɷɬɨ ɢɦɟɟɬ ɛɨɥɶɲɨɟ ɡɧɚɱɟɧɢɟ ɜ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɜ 

ɤɪɭɩɧɵɯ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɚɯ ɱɚɳɟ ɜɫɟɝɨ ɫɬɪɨɹɬɫɹ ɦɟɥɶɧɢɰɵ ɢ ɡɟɪɧɨɜɵɟ. 

 Ɉɫɧɨɜɨɣ ɫɨɡɞɚɧɢɹ ɩɪɨɞɨɜɨɥɶɫɬɜɟɧɧɨɝɨ ɮɨɧɞɚ ɫɬɪɚɧɵ ɹɜɥɹɟɬɫɹ ɡɟɪɧɨ, 

ɩɨɷɬɨɦɭ ɩɨɜɵɲɟɧɢɟ ɟɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɪɚɡɜɢɬɢɟ ɩɨɫɥɟɞɭɸɳɟɣ ɩɟɪɟɪɚɛɨɬɤɢ 

ɜ ɩɪɨɞɭɤɬɵ ɩɢɬɚɧɢɹ ɹɜɥɹɸɬɫɹ ɜɟɫɶɦɚ ɚɤɬɭɚɥɶɧɵɦɢ. ɂɫɫɥɟɞɨɜɚɧɢɹ ɦɧɨɝɢɯ 

ɭɱɟɧɵɯ ɜ ɨɛɥɚɫɬɢ ɩɟɪɟɪɚɛɨɬɤɢ ɡɟɪɧɨɜɵɯ ɤɭɥɶɬɭɪ ɜ ɤɪɭɩɭ, ɩɨɡɜɨɥɹɟɬ ɝɨɜɨɪɢɬɶ 

ɨ ɬɨɦ, ɱɬɨ ɫɭɳɟɫɬɜɭɸɳɢɟ ɬɟɯɧɨɥɨɝɢɢ ɢɯ ɩɟɪɟɪɚɛɨɬɤɚ ɫɨɨɬɜɟɬɫɬɜɭɟɬ 

ɬɪɚɞɢɰɢɨɧɧɵɦ ɫɬɚɧɞɚɪɬɚɦ ɤɚɱɟɫɬɜɚ. ɉɪɢ ɷɬɨɦ, ɢɫɩɨɥɶɡɭɟɦɵɟ ɧɚ ɩɪɚɤɬɢɤɟ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɨɩɟɪɚɰɢɢ ɞɨɜɨɥɶɧɨ ɫɥɨɠɧɵ ɢ ɷɧɟɪɝɨёɦɤɢ, ɚ ɨɛɨɪɭɞɨɜɚɧɢɟ 

ɜɵɩɨɥɧɹɸɳɟɟ ɜɟɫɶ ɩɪɨɰɟɫɫ ɝɢɞɪɨɬɟɪɦɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ ɨɛɵɱɧɨ ɨɱɟɧɶ 

ɞɨɪɨɝɨɟ. ȼ ɬɨ ɠɟ ɜɪɟɦɹ ɜɵɯɨɞ ɝɨɬɨɜɨɣ ɩɪɨɞɭɤɰɢɢ ɢ ɟɟ ɤɚɱɟɫɬɜɨ ɫ ɬɨɱɤɢ 

ɡɪɟɧɢɹ ɩɢɳɟɜɨɣ ɰɟɧɧɨɫɬɢ ɧɟ ɜɫɟɝɞɚ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɫɬɚɧɞɚɪɬɚɦ ɤɚɱɟɫɬɜɚ, 

ɤɨɬɨɪɵɟ ɩɪɢɫɭɳɟ ɡɟɪɧɭ. 

ɉɵɥɶ ɨɛɪɚɡɭɟɬɫɹ ɩɪɢ ɨɱɢɫɬɤɟ ɡɟɪɧɚ, ɫɭɯɨɣ ɨɛɪɚɛɨɬɤɟ ɟɝɨ ɩɨɜɟɪɯɧɨɫɬɢ, 

ɩɪɢ ɢɡɦɟɥɶɱɟɧɢɢ ɡɟɪɧɚ ɢ ɩɪɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɟ ɟɝɨ ɨɛɪɚɛɨɬɚɧɧɵɯ ɩɪɨɞɭɤɬɨɜ 

ɢ ɨɬɯɨɞɨɜ. 

ɑɬɨɛɵ ɩɪɟɞɨɬɜɪɚɬɢɬɶ ɩɨɩɚɞɚɧɢɟ ɩɵɥɢ ɜ ɚɬɦɨɫɮɟɪɭ ɢ ɡɚɝɪɹɡɧɟɧɢɟ 

ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, ɜɫɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɨɬɫɚɫɵɜɚɟɬɫɹ, ɚ ɜɨɡɞɭɯ ɨɱɢɳɚɟɬɫɹ ɫ 

ɩɨɦɨɳɶɸ ɫɢɫɬɟɦɵ ɩɵɥɟɭɞɚɥɟɧɢɹ (ɮɢɥɶɬɪɵ, ɰɢɤɥɨɧɵ ɢ ɬ. Ⱦ.). 



Ɉɬɯɨɞɵ ɤɚɬɟɝɨɪɢɣ I ɢ II ɯɪɚɧɹɬɫɹ ɜ ɫɩɟɰɢɚɥɶɧɨ ɨɬɜɟɞɟɧɧɨɦ ɩɨɦɟɳɟɧɢɢ 

ɢ ɢɫɩɨɥɶɡɭɸɬɫɹ ɜ ɤɚɱɟɫɬɜɟ ɨɞɧɨɝɨ ɢɡ ɤɨɦɩɨɧɟɧɬɨɜ ɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɤɨɪɦɨɜ 

ɞɥɹ ɠɢɜɨɬɧɵɯ. Ʉɚɬɟɝɨɪɢɢ ɨɬɯɨɞɨɜ III ɩɨɞɥɟɠɚɬ ɭɧɢɱɬɨɠɟɧɢɸ. 

ȼɨɞɚ, ɩɪɨɯɨɞɹɳɚɹ ɱɟɪɟɡ ɫɬɢɪɚɥɶɧɵɟ ɦɚɲɢɧɵ, ɫɨɞɟɪɠɢɬ ɡɧɚɱɢɬɟɥɶɧɨɟ 

ɤɨɥɢɱɟɫɬɜɨ ɜɡɜɟɲɟɧɧɵɯ ɱɚɫɬɢɰ, ɚ ɬɚɤɠɟ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ 

ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɡɟɪɧɚ. ɗɬɚ ɜɨɞɚ ɨɩɭɫɤɚɟɬɫɹ ɜ ɤɚɧɚɥɢɡɚɰɢɸ ɬɨɥɶɤɨ ɩɨɫɥɟ 

ɨɱɢɫɬɤɢ ɢ ɞɟɡɢɧɮɟɤɰɢɢ. Ȼɨɥɶɲɨɟ ɡɧɚɱɟɧɢɟ ɢɦɟɟɬ ɪɚɡɪɚɛɨɬɤɚ ɬɚɤɨɝɨ ɦɟɬɨɞɚ 

ɨɱɢɫɬɤɢ ɜɨɞɵ, ɤɨɬɨɪɵɣ ɩɨɡɜɨɥɢɥ ɛɵ ɩɨɜɬɨɪɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɟɝɨ ɞɥɹ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɧɭɠɞ. ȼ ɩɨɫɥɟɞɧɢɟ ɝɨɞɵ ɛɵɥɢ ɪɚɡɪɚɛɨɬɚɧɵ ɭɫɬɚɧɨɜɤɢ ɞɥɹ 

ɜɥɚɠɧɨɣ ɨɱɢɫɬɤɢ ɡɟɪɧɚ, ɤɨɬɨɪɵɟ ɩɨɬɪɟɛɥɹɸɬ ɜ 8-10 ɪɚɡ ɦɟɧɶɲɟ ɜɨɞɵ, ɱɟɦ 

ɫɬɢɪɚɥɶɧɵɟ ɦɚɲɢɧɵ. 

ɍɪɨɜɟɧɶ ɲɭɦɚ ɫɧɢɠɚɟɬɫɹ ɡɚ ɫɱɟɬ ɭɫɬɚɧɨɜɤɢ ɦɚɲɢɧ ɧɚ 

ɡɜɭɤɨɩɨɝɥɨɳɚɸɳɢɯ ɨɫɧɨɜɚɧɢɹɯ, ɢɯ ɢɡɨɥɹɰɢɢ ɜ ɨɬɞɟɥɶɧɵɯ ɩɨɦɟɳɟɧɢɹɯ, 

ɭɫɬɚɧɨɜɤɢ ɫɩɟɰɢɚɥɶɧɵɯ ɝɥɭɲɢɬɟɥɟɣ ɜ ɚɫɩɢɪɚɰɢɨɧɧɵɯ ɢ ɩɧɟɜɦɚɬɢɱɟɫɤɢɯ 

ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɟɬɹɯ. 
 

β.7 Ɏɢɡɢɱɟɫɤɚɹ ɤɭɥɶɬɭɪɚ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ 

 

ȼ ɪɚɛɨɱɟɟ ɜɪɟɦɹ ɉɎɄ ɪɟɚɥɢɡɭɟɬɫɹ ɩɨɫɪɟɞɫɬɜɨɦ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ 

ɝɢɦɧɚɫɬɢɤɢ. ɗɬɨ ɧɚɡɜɚɧɢɟ ɞɨɜɨɥɶɧɨ ɭɫɥɨɜɧɨ, ɩɨɫɤɨɥɶɤɭ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɚɹ 

ɝɢɦɧɚɫɬɢɤɚ ɦɨɠɟɬ ɜ ɧɟɤɨɬɨɪɵɯ ɫɥɭɱɚɹɯ ɜɤɥɸɱɚɬɶ ɧɟ ɬɨɥɶɤɨ ɝɢɦɧɚɫɬɢɱɟɫɤɢɟ 

ɭɩɪɚɠɧɟɧɢɹ, ɧɨ ɢ ɞɪɭɝɢɟ ɫɪɟɞɫɬɜɚ ɮɢɡɢɱɟɫɤɨɝɨ ɜɨɫɩɢɬɚɧɢɹ. 

ȼ ɨɫɨɛɵɯ ɫɥɭɱɚɹɯ ɞɥɹ ɧɟɤɨɬɨɪɵɯ ɫɩɟɰɢɚɥɢɫɬɨɜ ɞɚɠɟ ɜ ɪɚɛɨɱɟɟ ɜɪɟɦɹ 

ɦɨɝɭɬ ɛɵɬɶ ɨɪɝɚɧɢɡɨɜɚɧɵ ɡɚɧɹɬɢɹ ɩɨ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨ-ɩɪɢɤɥɚɞɧɨɣ 

ɮɢɡɢɱɟɫɤɨɣ ɤɭɥɶɬɭɪɟ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɝɨ ɜɵɩɨɥɧɟɧɢɹ 

ɨɩɪɟɞɟɥɟɧɧɵɯ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ ɜɢɞɨɜ ɪɚɛɨɬɵ. 

 Ɉɫɧɨɜɨɣ ɫɨɡɞɚɧɢɹ ɩɪɨɞɨɜɨɥɶɫɬɜɟɧɧɨɝɨ ɮɨɧɞɚ ɫɬɪɚɧɵ ɹɜɥɹɟɬɫɹ ɡɟɪɧɨ, 

ɩɨɷɬɨɦɭ ɩɨɜɵɲɟɧɢɟ ɟɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɪɚɡɜɢɬɢɟ ɩɨɫɥɟɞɭɸɳɟɣ ɩɟɪɟɪɚɛɨɬɤɢ 

ɜ ɩɪɨɞɭɤɬɵ ɩɢɬɚɧɢɹ ɹɜɥɹɸɬɫɹ ɜɟɫɶɦɚ ɚɤɬɭɚɥɶɧɵɦɢ. ɂɫɫɥɟɞɨɜɚɧɢɹ ɦɧɨɝɢɯ 

ɭɱɟɧɵɯ ɜ ɨɛɥɚɫɬɢ ɩɟɪɟɪɚɛɨɬɤɢ ɡɟɪɧɨɜɵɯ ɤɭɥɶɬɭɪ ɜ ɤɪɭɩɭ, ɩɨɡɜɨɥɹɟɬ ɝɨɜɨɪɢɬɶ 



ɨ ɬɨɦ, ɱɬɨ ɫɭɳɟɫɬɜɭɸɳɢɟ ɬɟɯɧɨɥɨɝɢɢ ɢɯ ɩɟɪɟɪɚɛɨɬɤɚ ɫɨɨɬɜɟɬɫɬɜɭɟɬ 

ɬɪɚɞɢɰɢɨɧɧɵɦ ɫɬɚɧɞɚɪɬɚɦ ɤɚɱɟɫɬɜɚ. ɉɪɢ ɷɬɨɦ, ɢɫɩɨɥɶɡɭɟɦɵɟ ɧɚ ɩɪɚɤɬɢɤɟ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɨɩɟɪɚɰɢɢ ɞɨɜɨɥɶɧɨ ɫɥɨɠɧɵ ɢ ɷɧɟɪɝɨёɦɤɢ, ɚ ɨɛɨɪɭɞɨɜɚɧɢɟ 

ɜɵɩɨɥɧɹɸɳɟɟ ɜɟɫɶ ɩɪɨɰɟɫɫ ɝɢɞɪɨɬɟɪɦɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ ɨɛɵɱɧɨ ɨɱɟɧɶ 

ɞɨɪɨɝɨɟ. ȼ ɬɨ ɠɟ ɜɪɟɦɹ ɜɵɯɨɞ ɝɨɬɨɜɨɣ ɩɪɨɞɭɤɰɢɢ ɢ ɟɟ ɤɚɱɟɫɬɜɨ ɫ ɬɨɱɤɢ 

ɡɪɟɧɢɹ ɩɢɳɟɜɨɣ ɰɟɧɧɨɫɬɢ ɧɟ ɜɫɟɝɞɚ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɫɬɚɧɞɚɪɬɚɦ ɤɚɱɟɫɬɜɚ, 

ɤɨɬɨɪɵɟ ɩɪɢɫɭɳɟ ɡɟɪɧɭ. 

ɂɧɞɭɫɬɪɢɚɥɶɧɚɹ ɝɢɦɧɚɫɬɢɤɚ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɤɨɦɩɥɟɤɫ 

ɫɩɟɰɢɚɥɶɧɵɯ ɭɩɪɚɠɧɟɧɢɣ, ɢɫɩɨɥɶɡɭɟɦɵɯ ɜ ɬɟɱɟɧɢɟ ɪɚɛɨɱɟɝɨ ɞɧɹ ɞɥɹ 

ɩɨɜɵɲɟɧɢɹ ɨɛɳɟɣ ɢ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ, ɚ ɬɚɤɠɟ ɫ ɰɟɥɶɸ 

ɩɪɨɮɢɥɚɤɬɢɤɢ ɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ. 

ȼɢɞɵ (ɮɨɪɦɵ) ɩɪɨɦɵɲɥɟɧɧɨɣ ɝɢɦɧɚɫɬɢɤɢ: ɧɚɱɚɥɶɧɚɹ ɝɢɦɧɚɫɬɢɤɚ, 

ɮɢɡɢɱɟɫɤɢɣ ɨɬɞɵɯ, ɮɢɡɢɱɟɫɤɢɟ ɭɩɪɚɠɧɟɧɢɹ, ɦɢɤɪɨɩɚɭɡɚ ɚɤɬɢɜɧɨɝɨ ɨɬɞɵɯɚ. 

ɉɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɬɪɟɧɢɪɨɜɨɱɧɵɯ ɤɨɦɩɥɟɤɫɨɜ ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ: 

1) ɪɚɛɨɱɟɟ ɩɨɥɨɠɟɧɢɟ (ɫɬɨɹ ɢɥɢ ɫɢɞɹ), ɩɨɥɨɠɟɧɢɟ ɬɟɥɚ (ɫɨɝɧɭɬɨɟ ɢɥɢ 

ɩɪɹɦɨɟ, ɫɜɨɛɨɞɧɨɟ ɢɥɢ ɧɚɩɪɹɠɟɧɧɨɟ); 

β) ɪɚɛɨɱɢɟ ɞɜɢɠɟɧɢɹ (ɛɵɫɬɪɵɟ ɢɥɢ ɦɟɞɥɟɧɧɵɟ, ɚɦɩɥɢɬɭɞɚ ɞɜɢɠɟɧɢɹ, 

ɢɯ ɫɢɦɦɟɬɪɢɹ ɢɥɢ ɚɫɢɦɦɟɬɪɢɹ, ɪɚɜɧɨɦɟɪɧɨɫɬɶ ɢɥɢ ɪɚɡɧɨɨɛɪɚɡɢɟ, ɫɬɟɩɟɧɶ 

ɧɚɩɪɹɠɟɧɢɹ ɞɜɢɠɟɧɢɣ); 

γ) ɯɚɪɚɤɬɟɪ ɪɚɛɨɬɵ (ɧɚɝɪɭɡɤɚ ɧɚ ɨɪɝɚɧɵ ɱɭɜɫɬɜ, ɩɫɢɯɢɱɟɫɤɚɹ ɢ ɧɟɪɜɧɨ-

ɦɵɲɟɱɧɚɹ ɧɚɝɪɭɡɤɚ, ɫɥɨɠɧɨɫɬɶ ɢ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɦɵɫɥɢɬɟɥɶɧɵɯ ɩɪɨɰɟɫɫɨɜ, 

ɷɦɨɰɢɨɧɚɥɶɧɵɣ ɫɬɪɟɫɫ, ɧɟɨɛɯɨɞɢɦɚɹ ɬɨɱɧɨɫɬɶ ɢ ɩɨɜɬɨɪɹɟɦɨɫɬɶ ɞɜɢɠɟɧɢɣ, 

ɨɞɧɨɨɛɪɚɡɢɟ ɬɪɭɞɚ); 

4) ɫɬɟɩɟɧɶ ɢ ɯɚɪɚɤɬɟɪ ɭɫɬɚɥɨɫɬɢ ɩɨ ɫɭɛɴɟɤɬɢɜɧɵɦ ɩɨɤɚɡɚɬɟɥɹɦ 

(ɨɬɜɥɟɱɟɧɧɨɟ ɜɧɢɦɚɧɢɟ, ɝɨɥɨɜɧɚɹ ɛɨɥɶ, ɨɳɭɳɟɧɢɟ ɦɵɲɟɱɧɨɣ ɛɨɥɢ, 

ɪɚɡɞɪɚɠɢɬɟɥɶɧɨɫɬɶ); 

5) ɜɨɡɦɨɠɧɵɟ ɨɬɤɥɨɧɟɧɢɹ ɜ ɫɨɫɬɨɹɧɢɢ ɡɞɨɪɨɜɶɹ, ɬɪɟɛɭɸɳɢɟ 

ɢɧɞɢɜɢɞɭɚɥɶɧɨɝɨ ɩɨɞɯɨɞɚ ɩɪɢ ɩɨɞɝɨɬɨɜɤɟ ɤɨɦɩɥɟɤɫɨɜ ɩɪɨɦɵɲɥɟɧɧɨɣ 

ɝɢɦɧɚɫɬɢɤɢ; 
 



3. ɄɈɇɋɌɊɍɄɌɈɊɋɄȺə ɑȺɋɌɖ 

 

γ.1 Ʉɨɧɫɬɪɭɤɬɨɪɫɤɚɹ ɪɚɡɪɚɛɨɬɤɚ 

ɉɪɟɞɥɚɝɚɟɦɚɹ ɧɚɦɢ ɤɨɧɫɬɪɭɤɰɢɹ ɩɧɟɜɦɨɦɟɯɚɧɢɱɟɫɤɨɝɨ ɲɟɥɭɲɢɬɟɥɹ 

ɫɨɫɬɨɢɬ ɢɡ ɪɚɦɵ 1, ɧɚ ɤɨɬɨɪɨɣ ɭɫɬɚɧɨɜɥɟɧ ɞɜɚ ɫɜɚɪɧɵɯ ɤɨɪɩɭɫ β ɢ γ. ȼɧɭɬɪɢ 

ɫɜɚɪɧɨɝɨ ɤɨɪɩɭɫɚ γ ɜ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɭɫɬɚɧɨɜɥɟɧɵ ɚɫɩɢɪɚɰɢɨɧɧɵɣ 4 ɢ 

ɡɚɝɪɭɡɨɱɧɵɣ ɩɚɬɪɭɛɤɢ 5. ȼ ɧɢɠɧɟɣ ɱɚɫɬɢ ɤɨɪɩɭɫɚ ɫɦɨɧɬɢɪɨɜɚɧɚ ɪɚɡɝɪɭɡɨɱɧɚɹ 

ɝɨɪɥɨɜɢɧɚ 6. Ɋɚɛɨɱɢɦɢ ɦɟɯɚɧɢɡɦɚɦɢ ɩɧɟɜɦɨɦɟɯɚɧɢɱɟɫɤɨɝɨ ɲɟɥɭɲɢɬɟɥɹ 

ɹɜɥɹɸɬɫɹ ɞɟɤɢ 7 ɢ 8, ɜɧɭɬɪɢ ɤɨɬɨɪɵɯ ɜɟɪɬɢɤɚɥɶɧɨ ɭɫɬɚɧɨɜɥɟɧ ɜɚɥ 9, ɧɚ 

ɤɨɬɨɪɨɦ ɡɚɤɪɟɩɥɟɧɵ ɞɜɚ ɜɪɚɳɚɸɳɢɯɫɹ ɞɢɫɤɚ 10 ɢ 11. Ⱦɢɫɤɢ ɩɪɟɞɫɬɚɜɥɹɸɬ 

ɫɨɛɨɣ ɛɪɨɫɤɨɜɵɣ ɜɟɧɬɢɥɹɬɨɪ ɫ ɥɨɩɚɫɬɹɦɢ 1β ɢ 1γ. ɋɨɟɞɢɧɢɬɟɥɶɧɵɦ 

ɷɥɟɦɟɧɬɨɦ ɦɟɠɞɭ ɜɟɪɯɧɢɦ ɢ ɧɢɠɧɢɦ ɤɨɪɩɭɫɨɦ ɹɜɥɹɟɬɫɹ ɜɨɪɨɧɤɚ 14. Ⱦɟɤɚ 7 

ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɭɫɟɱёɧɧɭɸ ɫ ɞɜɭɯ ɫɬɨɪɨɧ  ɫɮɟɪɭ. Ⱦɟɤɚ 8 ɜɵɩɨɥɧɟɧɚ ɜ 

ɜɢɞɟ ɭɫɟɱёɧɧɨɝɨ ɤɨɧɭɫɚ ɫ ɛɨɥɶɲɢɦ ɨɫɧɨɜɚɧɢɟɦ ɜɧɢɡ. ɋ ɛɨɤɨɜɵɯ ɫɬɨɪɨɧ ɧɚ 

ɤɨɧɢɱɟɫɤɨɣ ɞɟɤɟ ɭɫɬɚɧɨɜɥɟɧɚ ɪɟɡɢɧɨɜɚɹ ɩɨɜɟɪɯɧɨɫɬɶ 15. ȼɚɥ ɫ ɪɚɛɨɱɢɦɢ 

ɦɟɯɚɧɢɡɦɚɦɢ ɩɪɢɜɨɞɢɬɶɫɹ ɜ ɞɜɢɠɟɧɢɟ ɨɬ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ 16. 

Ɉɬɲɟɥɭɲёɧɧɵɣ ɩɪɨɞɭɤɬ ɩɪɢ ɩɨɦɨɳɢ ɜɟɧɬɢɥɹɬɨɪɚ 17, ɤɨɬɨɪɵɣ ɡɚɤɪɟɩɥɟɧ ɧɚ 

ɧɢɠɧɟɣ ɫɬɨɪɨɧɟ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ ɪɚɡɞɟɥɹɟɬɫɹ ɧɚ ɹɞɪɢɰɭ ɢ ɨɛɨɥɨɱɤɭ ɜ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɛɭɧɤɟɪɚ 18,19. 

 Ɉɫɧɨɜɨɣ ɫɨɡɞɚɧɢɹ ɩɪɨɞɨɜɨɥɶɫɬɜɟɧɧɨɝɨ ɮɨɧɞɚ ɫɬɪɚɧɵ ɹɜɥɹɟɬɫɹ ɡɟɪɧɨ, 

ɩɨɷɬɨɦɭ ɩɨɜɵɲɟɧɢɟ ɟɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɪɚɡɜɢɬɢɟ ɩɨɫɥɟɞɭɸɳɟɣ ɩɟɪɟɪɚɛɨɬɤɢ 

ɜ ɩɪɨɞɭɤɬɵ ɩɢɬɚɧɢɹ ɹɜɥɹɸɬɫɹ ɜɟɫɶɦɚ ɚɤɬɭɚɥɶɧɵɦɢ. ɂɫɫɥɟɞɨɜɚɧɢɹ ɦɧɨɝɢɯ 

ɭɱɟɧɵɯ ɜ ɨɛɥɚɫɬɢ ɩɟɪɟɪɚɛɨɬɤɢ ɡɟɪɧɨɜɵɯ ɤɭɥɶɬɭɪ ɜ ɤɪɭɩɭ, ɩɨɡɜɨɥɹɟɬ ɝɨɜɨɪɢɬɶ 

ɨ ɬɨɦ, ɱɬɨ ɫɭɳɟɫɬɜɭɸɳɢɟ ɬɟɯɧɨɥɨɝɢɢ ɢɯ ɩɟɪɟɪɚɛɨɬɤɚ ɫɨɨɬɜɟɬɫɬɜɭɟɬ 

ɬɪɚɞɢɰɢɨɧɧɵɦ ɫɬɚɧɞɚɪɬɚɦ ɤɚɱɟɫɬɜɚ. ɉɪɢ ɷɬɨɦ, ɢɫɩɨɥɶɡɭɟɦɵɟ ɧɚ ɩɪɚɤɬɢɤɟ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɨɩɟɪɚɰɢɢ ɞɨɜɨɥɶɧɨ ɫɥɨɠɧɵ ɢ ɷɧɟɪɝɨёɦɤɢ, ɚ ɨɛɨɪɭɞɨɜɚɧɢɟ 

ɜɵɩɨɥɧɹɸɳɟɟ ɜɟɫɶ ɩɪɨɰɟɫɫ ɝɢɞɪɨɬɟɪɦɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ ɨɛɵɱɧɨ ɨɱɟɧɶ 

ɞɨɪɨɝɨɟ. ȼ ɬɨ ɠɟ ɜɪɟɦɹ ɜɵɯɨɞ ɝɨɬɨɜɨɣ ɩɪɨɞɭɤɰɢɢ ɢ ɟɟ ɤɚɱɟɫɬɜɨ ɫ ɬɨɱɤɢ 

ɡɪɟɧɢɹ ɩɢɳɟɜɨɣ ɰɟɧɧɨɫɬɢ ɧɟ ɜɫɟɝɞɚ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɫɬɚɧɞɚɪɬɚɦ ɤɚɱɟɫɬɜɚ, 

ɤɨɬɨɪɵɟ ɩɪɢɫɭɳɟ ɡɟɪɧɭ. 



ɇɚ ɪɢɫɭɧɤɟ γ.1  ɢɡɨɛɪɚɠɟɧɚ ɪɚɡɪɚɛɨɬɚɧɧɚɹ  ɧɚɦɢ ɤɨɧɫɬɪɭɤɰɢɹ 

ɩɧɟɜɦɨɦɟɯɚɧɢɱɟɫɤɨɝɨ ɲɟɥɭɲɢɬɟɥɹ. 

 

1–ɪɚɦɚ; β–ɤɨɪɩɭɫ; γ–ɤɨɪɩɭɫ; 4–ɚɫɩɢɪɚɰɢɨɧɧɵɣ ɩɚɬɪɭɛɨɤ; 5–ɡɚɝɪɭɡɨɱɧɵɣ ɩɚɬɪɭɛɨɤ; 6–

ɪɚɡɝɪɭɡɨɱɧɚɹ ɝɨɪɥɨɜɢɧɚ; 7–ɫɮɟɪɢɱɟɫɤɚɹ ɞɟɤɚ; 8–ɤɨɧɢɱɟɫɤɚɹ ɞɟɤɚ; 9–ɜɚɥ; 10–ɞɢɫɤ;  

11–ɞɢɫɤ; 1β-ɥɨɩɚɫɬɢ; 1γ–ɥɨɩɚɫɬɢ; 14-ɜɨɪɨɧɤɚ; 15–ɪɟɡɢɧɨɜɚɹ ɩɨɜɟɪɯɧɨɫɬɶ;  

16–ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ; 17-ɜɟɧɬɢɥɹɬɨɪ; 18-ɛɭɧɤɟɪ; 19-ɛɭɧɤɟɪ. 

Ɋɢɫɭɧɨɤ γ.1 – Ʉɨɧɫɬɪɭɤɬɢɜɧɚɹ ɫɯɟɦɚ ɩɧɟɜɦɨɦɟɯɚɧɢɱɟɫɤɨɝɨ 

ɲɟɥɭɲɢɬɟɥɹ  

 

Иɡм.  № дɨкɭм. Пɨдɩɢɫь Даɬ
а

Лɢɫɬ 

 
ВКˀ ϯϱ.Ϭϯ.Ϭϲ.Ϭϭ9.ϮϬ.ϬϬ.ϬϬ.ϬϬ ʿЗ 



ɉɧɟɜɦɨɦɟɯɚɧɢɱɟɫɤɢɣ ɲɟɥɭɲɢɬɟɥɶ ɡɟɪɧɚ ɤɪɭɩɹɧɵɯ ɤɭɥɶɬɭɪ ɪɚɛɨɬɚɟɬ ɩɨ 

ɫɥɟɞɭɸɳɟɦɭ ɩɪɢɧɰɢɩɭ. ɉɟɪɟɪɚɛɚɬɵɜɚɟɦɨɟ ɡɟɪɧɨ ɤɪɭɩɹɧɵɯ ɤɭɥɶɬɭɪ ɩɨɫɥɟ 

ɝɢɞɪɨɬɟɪɦɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ ɩɨɫɬɭɩɚɟɬ ɜ ɡɚɝɪɭɡɨɱɧɵɣ ɩɚɬɪɭɛɨɤ 5 ɤɨɪɩɭɫɚ β 

ɢ ɧɚɩɪɚɜɥɹɟɬɫɹ ɧɚ ɩɟɪɜɵɣ ɪɚɛɨɱɢɣ ɞɢɫɤ 10 ɫ ɥɨɩɚɫɬɹɦɢ 1β. ɉɨɩɚɞɚɹ ɧɚ 

ɩɟɪɜɵɣ ɪɚɛɨɱɢɣ ɞɢɫɤ 10, ɡɟɪɧɨ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɰɟɧɬɪɨɛɟɠɧɵɯ ɫɢɥ 

ɪɚɫɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɜɫɟɣ ɟɝɨ ɲɢɪɢɧɟ ɢ ɪɚɡɝɨɧɹɹɫɶ ɥɨɩɚɫɬɹɦɢ 1β ɫɪɵɜɚɹɫɶ 

ɭɞɚɪɹɟɬɫɹ ɨ ɫɮɟɪɢɱɟɫɤɭɸ ɩɨɜɟɪɯɧɨɫɬɶ ɞɟɤɢ 7. ɉɪɨɰɟɫɫ ɪɚɡɞɟɥɟɧɢɹ ɨɛɨɥɨɱɤɢ 

ɨɬ ɹɞɪɚ ɧɚ ɩɟɪɜɨɦ ɷɬɚɩɟ ɲɟɥɭɲɟɧɢɹ ɩɪɨɢɫɯɨɞɢɬ ɜ ɪɟɡɭɥɶɬɚɬɟ 

ɩɪɨɫɤɚɥɶɡɵɜɚɧɢɹ ɢ ɬɪɟɧɢɹ ɩɪɨɞɭɤɬɚ ɩɟɪɟɪɚɛɨɬɤɢ ɩɨ ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ 

ɫɮɟɪɢɱɟɫɤɨɣ ɞɟɤɢ. Ⱦɚɥɟɟ ɨɬɲɟɥɭɲɟɧɧɨɟ ɡɟɪɧɨ ɤɪɭɩɹɧɵɯ ɤɭɥɶɬɭɪ ɩɨɫɬɭɩɚɟɬ 

ɧɚ ɜɬɨɪɨɣ ɷɬɚɩ ɲɟɥɭɲɟɧɢɹ ɱɟɪɟɡ ɜɨɪɨɧɤɭ 14 ɧɚ ɜɪɚɳɚɸɳɢɣɫɹ ɜɬɨɪɨɣ 

ɪɚɛɨɱɢɣ ɞɢɫɤ 11 ɫ ɥɨɩɚɫɬɹɦɢ 1γ.  

ɇɚ ɜɬɨɪɨɦ ɷɬɚɩɟ ɲɟɥɭɲɟɧɢɹ ɡɟɪɧɨ ɬɚɤɠɟ ɪɚɡɝɨɧɹɟɬɫɹ ɡɚ ɫɱɟɬ 

ɰɟɧɬɪɨɛɟɠɧɵɯ ɫɢɥ ɢ ɭɞɚɪɹɟɬɫɹ ɨ ɪɟɡɢɧɨɜɭɸ ɩɨɜɟɪɯɧɨɫɬɶ ɤɨɧɢɱɟɫɤɨɣ ɞɟɤɢ 8. 

ɇɚ ɞɚɧɧɨɦ ɷɬɚɩɟ ɩɪɨɢɫɯɨɞɢɬ ɨɤɨɧɱɚɬɟɥɶɧɨɟ ɦɹɝɤɨɟ ɲɟɥɭɲɟɧɢɟ ɩɪɨɞɭɤɬɚ. 

Ɉɬɲɟɥɭɲɟɧɧɨɟ ɡɟɪɧɨ ɜɵɝɪɭɠɚɟɬɫɹ ɱɟɪɟɡ ɪɚɡɝɪɭɡɨɱɧɭɸ ɝɨɪɥɨɜɢɧɭ 6 ɢ 

ɩɨɩɚɞɚɟɬ ɜ ɩɨɥɨɫɬɶ ɞɟɣɫɬɜɢɹ ɜɟɧɬɢɥɹɬɨɪɚ 17, ɤɨɬɨɪɵɣ ɪɚɡɞɟɥɹɟɬ 

ɨɬɲɟɥɭɲɟɧɧɵɣ ɩɪɨɞɭɤɬ ɧɚ ɹɞɪɢɰɭ, ɫɟɱɤɭ ɢ ɲɟɥɭɯɭ. 

 

γ.β Ɋɚɫɱɟɬ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɩɪɟɞɥɚɝɚɟɦɨɣ ɤɨɧɫɬɪɭɤɰɢɢ 

ɩɧɟɜɦɨɦɟɯɚɧɢɱɟɫɤɨɝɨ ɲɟɥɭɲɢɬɟɥɹ 

  

ɉɪɨɢɡɜɟɞɟɦ ɩɨɞɛɨɪ ɢ ɪɚɫɱɟɬ ɤɥɢɧɨɪɟɦɟɧɧɨɣ ɩɟɪɟɞɚɱɢ ɞɥɹ 

ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ ɫɨ ɲɤɢɜɚɦɢ. Ⱦɥɹ ɩɨɞɛɨɪɚ ɪɟɦɧɟɣ ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ 

ɢɯ ɩɟɪɟɞɚɬɨɱɧɨɟ ɨɬɧɨɲɟɧɢɟ. ɉɟɪɟɞɚɬɨɱɧɨɟ ɨɬɧɨɲɟɧɢɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɫɯɨɞɹ 

ɢɡ ɱɚɫɬɨɬ ɜɪɚɳɟɧɢɹ ɜɟɞɭɳɟɝɨ ɢ ɜɟɞɨɦɨɝɨ ɲɤɢɜɨɜ. ɂɫɯɨɞɹ ɢɡ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɪɚɫɱɟɬɨɜ ɛɵɥɨ ɨɩɪɟɞɟɥɟɧɨ, ɱɬɨ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɜɟɞɭɳɟɝɨ 

ɲɤɢɜɚ 1450 ɨɛ/ɦɢɧ, ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɜɟɞɨɦɨɝɨ ɲɤɢɜɚ 750 ɨɛ/ɦɢɧ. 
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ɉɨ ɩɪɢɧɹɬɵɦ ɩɚɪɚɦɟɬɪɚɦ ɩɟɪɟɞɚɬɨɱɧɨɟ ɨɬɧɨɲɟɧɢɟ ɪɟɦɟɧɧɨɣ ɩɟɪɟɞɚɱɢ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ: u = nଵnଶ ; (3.1) 

ɝɞɟ n1- ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɜɟɞɭɳɟɝɨ ɲɤɢɜɚ, ɨɛ/ɦɢɧ;  

       n2- ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɜɟɞɨɦɨɝɨ ɲɤɢɜɚ, ɨɛ/ɦɢɧ;  u = ͳͶͷͲ͹ͷͲ = ͳ,ͻ 

 

ɉɨɫɥɟ ɨɩɪɟɞɟɥɟɧɢɹ ɩɟɪɟɞɚɬɨɱɧɨɝɨ ɨɬɧɨɲɟɧɢɹ ɩɨɞɛɢɪɚɟɦ ɞɢɚɦɟɬɪ 

ɜɟɞɭɳɟɝɨ ɲɤɢɜɚ D1 ɩɨ ȽɈɋɌɭ ɢɡ ɫɬɚɧɞɚɪɬɧɨɝɨ ɪɹɞɚ Д8Ж, D1=60 ɦɦ. 

Ⱦɢɚɦɟɬɪ ɜɟɞɨɦɨɝɨ ɲɤɢɜɚ D2 ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ: Dଶ = uDଵሺͳ − λሻ; (3.2) 

ɝɞɟ λ- ɤɨɷɮɮɢɰɢɟɧɬ ɫɤɨɥɶɠɟɧɢɹ (λ=0,01);  Dଶ = ͳ,ͻ ∙ ͸Ͳ ∙ ሺͳ − Ͳ,Ͳͳሻ = ͳͳʹ ˏˏ 

ɉɨ ȽɈɋɌɭ ɢɡ ɫɬɚɧɞɚɪɬɧɨɝɨ ɪɹɞɚ Д4Ж ɩɨɞɛɢɪɚɟɦ ɞɢɚɦɟɬɪ ɜɟɞɨɦɨɝɨ 

ɲɤɢɜɚ D2=1β0 ɦɦ.  

Ɉɤɪɭɠɧɚɹ ɫɤɨɪɨɫɬɶ ɩɨɞɨɛɪɚɧɧɨɝɨ ɪɟɦɧɹ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɩɨ 

ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ: ϑ = π ∙ Dଵ ∙ nଵ͸Ͳ ; (3.3) 

ϑ = ͵,ͳͶ ∙ Ͳ,Ͳ͸Ͳ ∙ ͳͶͷͲ͸Ͳ = Ͷ,ͷͷ ˏ/˔ 

Ɇɢɧɢɦɚɥɶɧɨɟ ɦɟɠɨɫɟɜɨɟ ɪɚɫɫɬɨɹɧɢɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɣ 

ɮɨɪɦɭɥɟ  [9]: aˏˋː = Ͳ,ͷͷ ∙ ሺDଵ + Dଶሻ + h; (3.4) 

  

ɝɞɟ h- ɜɵɫɨɬɚ , (h=7 ɦɦ);  

       D1- ɞɢɚɦɟɬɪ ɜɟɞɭɳɟɝɨ ɲɤɢɜɚ ɦɦ;  

       D2- ɞɢɚɦɟɬɪ ɜɟɞɭɳɟɝɨ ɲɤɢɜɚ, ɦɦ.  
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aˏˋː = Ͳ,ͷͷ ∙ ሺ͸Ͳ + ͳʹͲሻ + ͹ = ͳͲ͸ 

 

ɉɨ ȽɈɋɌɭ ɩɪɢɧɢɦɚɟɦ ɛɥɢɠɚɣɲɟɟ ɫɬɚɧɞɚɪɬɧɨɟ ɡɧɚɱɟɧɢɟ aɦɢɧ= 110 ɦɦ. 

 

Ⱦɥɢɧɚ ɩɨɞɨɛɪɚɧɧɨɝɨ ɪɟɦɧɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ Д8Ж: L୮ = ʹ ∙ a + π ∙ ሺDଵ + Dଶሻʹ + ሺDଶ + DଵሻଶͶ ∙ a ; (3.5) 

L୮ = ʹ ∙ ͳͲ͸ + ͵,ͳͶ ∙ ሺ͸Ͳ + ͳʹͲሻʹ + ሺͳʹͲ − ͸ͲሻଶͶ ∙ ͳͲ͸ = ͷͲͶ ˏˏ 

ɉɨ ȽɈɋɌɭ ɩɨɞɛɢɪɚɟɦ ɧɚɢɛɨɥɟɟ ɛɥɢɠɚɣɲɟɟ ɡɧɚɱɟɧɢɟ ɞɥɢɧɵ 

ɩɨɞɨɛɪɚɧɧɨɝɨ ɪɟɦɧɹ Д4Ж, L=510 ɦɦ. 

 

ɂɫɯɨɞɹ ɢɡ ɩɨɥɭɱɟɧɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɧɚɯɨɞɢɦ ɨɤɨɧɱɚɬɟɥɶɧɨɟ ɦɟɠɨɫɟɜɨɟ 

ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɜɚɥɚɦɢ ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ: a = Ͳ,ʹͷ ∙ [ሺL − ωሻ + √ሺL − ωሻଶ − ͺ ∙ М] ; (3.6) 

ɝɞɟ ω = π ∙ ሺDଵ + Dଶሻʹ ; (3.7) 

М = ሺDଶ − DଵሻଶͶ ; (3.8) 

Ɍɨɝɞɚ: ω = ͵,ͳͶ ∙ ሺ͸Ͳ + ͳʹͲሻʹ = ʹͺʹ ˏˏ 

М = ሺͳʹͲ − ͸ͲሻଶͶ = ͻͲͲ ˏˏ 

ɉɨ ɩɨɥɭɱɟɧɧɵɦ ɞɚɧɧɵɦ ɧɚɯɨɞɢɦ ɨɤɨɧɱɚɬɟɥɶɧɨɟ ɦɟɠɨɫɟɜɨɟ 

ɪɚɫɫɬɨɹɧɢɟ: a = Ͳ,ʹͷ ∙ [ሺͷͲͶ − ʹͺʹሻ + √ሺͷͲͶ − ʹͺʹሻଶ − ͺ ∙ ͻͲͲ] = ʹ͹͸ ˏˏ. 
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ɍɝɨɥ ɨɛɯɜɚɬɚ ɜɟɞɨɦɨɝɨ ɲɤɢɜɚ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɩɨ ɫɥɟɞɭɸɳɟɣ 

ɮɨɪɦɭɥɟ Д8Ж: αଵ = ͳͺͲ° − Dଶ − Dଵa ∙ ͷ͹°; (3.9) 

αଵ = ͳͺͲ° − ͳʹͲ − ͸Ͳʹ͹͸ ∙ ͷ͹° = ͳ͸ͺ°; αଵ > [α] = ͻͲ°, ͳ͸ͺ > [α] = ͻͲ°, 
 

ɑɢɫɥɨ ɩɪɨɛɟɝɨɜ ɪɟɦɧɹ ɩɨ ɲɤɢɜɭ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɩɨ ɫɥɟɞɭɸɳɢɦ 

ɡɚɜɢɫɢɦɨɫɬɹɦ: П = ϑL˓ ൑ [П]; (3.10) 

ɝɞɟ  - ɨɤɪɭɠɧɚɹ ɫɤɨɪɨɫɬɶ ɪɟɦɟɧɧɨɣ ɩɟɪɟɞɚɱɢ, ɦ/ɫ; 

Lɪ- ɞɥɢɧɚ ɩɨɞɨɛɪɚɧɧɨɝɨ ɪɟɦɧɹ, ɦ;  

ДɉЖ- ɱɢɫɥɨ ɩɪɨɛɟɝɨɜ ɪɟɦɧɹ ɩɨ ɲɤɢɜɭ, ɨɛ/ɫ (ɞɥɹ ɤɥɢɧɨɜɵɯ ɪɟɦɧɟɣ ДɉЖ  

15 ɨɛ/ɫ).  П = Ͷ,ͷͷͲ,ͷͳ = ͺ,ͻ ˑ˄/˔ П ൑ [П]; ͺ,ͻ ൑ ͳͷ; 
ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 

 

Ɋɚɫɱёɬɧɚɹ ɦɨɳɧɨɫɬɶ, ɤɨɬɨɪɚɹ ɩɟɪɟɞɚɟɬɫɹ ɨɞɧɢɦ ɪɟɦɧёɦ ɧɚ ɜɚɥ, ɢɫɯɨɞɹ 

ɢɡ ɧɨɦɢɧɚɥɶɧɵɯ ɭɫɥɨɜɢɣ, ɱɬɨ ɧɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɞɥɹ ɩɨɞɨɛɪɚɧɧɨɝɨ 

ɪɟɦɧɹ Ɋ0=β,β ɤȼɬ (ɛɟɪɟɬɫɹ ɢɡ ɩɨ ȽɈɋɌɭ ɢɡ ɫɩɪɚɜɨɱɧɢɤɚ Д8Ж), ɚ ɢɫɯɨɞɧɚɹ 

ɧɨɦɢɧɚɥɶɧɚɹ ɞɥɢɧɚ 510 ɦɦ. P˓ = P଴ CαCLC˓ ; (3.11) 
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ɝɞɟ   Cα – ɤɨɷɮɮɢɰɢɟɧɬ ɭɝɥɚ ɨɛɯɜɚɬɚ (Cα = Ͳ,ͻͲሻ; 

ɋL- ɤɨɷɮɮɢɰɢɟɧɬ ɞɥɢɧɵ ɪɟɦɧɹ (CL=0,86); 

ɋɪ- ɤɨɷɮɮɢɰɢɟɧɬ ɞɢɧɚɦɢɱɧɨɫɬɢ ɪɟɠɢɦɚ ɪɚɛɨɬɵ (ɋɪ=1,0). P˓ = ʹ,ʹ ∙ Ͳ,ͻͲ ∙ Ͳ,ͺ͸ͳ,Ͳ = ͳ,͹ ˍВ˕; 
 

ɇɟɨɛɯɨɞɢɦɨɟ ɤɨɥɢɱɟɫɬɜɨ ɪɟɦɧɟɣ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɩɨ ɫɥɟɞɭɸɳɟɣ 

ɮɨɪɦɭɥɟ Д8Ж: Z = PCZ ∙ P୮ ; (3.13) 

ɝɞɟ ɋz- ɤɨɷɮɮɢɰɢɟɧɬ, ɤɨɬɨɪɵɣ ɭɱɢɬɵɜɚɟɬ ɤɨɥɢɱɟɫɬɜɨ ɪɟɦɧɟɣ (ɋz=0,9); Z = ʹ,ʹͲ,ͻ ∙ ͳ,͹ = ͳ,ͷ 

ɉɪɢɧɢɦɚɟɦ ɱɢɫɥɨ ɪɟɦɧɟɣ г=β. 

 

ɋɢɥɚ ɧɚɬɹɠɟɧɢɹ ɨɞɧɨɝɨ ɲɤɢɜɚ ɪɟɦɧɟɦ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɣ 

ɮɨɪɦɭɥɟ: F୭ = Ͳ,ͺͷ ∙ P ∙ C˓ ∙ CzZ ∙ ϑ ∙ Ca + θ ∙ ϑଶ; (3.14) 

ɝɞɟ  - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɜɥɢɹɧɢɟ ɰɟɧɬɪɨɛɟɠɧɵɯ ɫɢɥ (ɞɥɹ 

ɪɟɦɧɟɣ ɫɟɱɟɧɢɹ Ɉ  =0,1).  

 F୭ = Ͳ,ͺͷ ∙ ʹʹͲͲ ∙ ͳ,Ͳ ∙ Ͳ,ͻʹ ∙ Ͷ,ͷͷ ∙ Ͳ,ͻͲ + Ͳ,ͳ ∙ Ͷ,ͷͷଶ = ʹͲ͹ H 

ɂɫɯɨɞɹ ɢɡ ɫɢɥɵ ɧɚɬɹɠɟɧɢɹ, ɨɩɪɟɞɟɥɹɟɦ ɧɚɝɪɭɡɤɢ ɧɚ ɜɚɥɵ ɢ ɨɩɨɪɵ ɩɨ 

ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ: R = ʹ ∙ F୭ ∙ Z ∙ sin ቀαଵʹቁ ; (3.15) 

R = ʹ ∙ ʹͲ͹ ∙ ʹ ∙ sin (ͳ͸ͺʹ ) = ͺͳͻ ʜ 
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ɉɨɫɥɟ ɨɩɪɟɞɟɥɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɪɟɦɧɟɣ ɢ ɲɤɢɜɨɜ ɩɨɞɛɢɪɚɟɦ 

ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ ɩɧɟɜɦɨɦɟɯɚɧɢɱɟɫɤɨɝɨ ɲɟɥɭɲɢɬɟɥɹ. 

Ⱦɥɹ ɩɨɞɛɨɪɚ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ ɜ ɧɚɱɚɥɟ ɨɩɪɟɞɟɥɹɸɬ ɱɚɫɬɨɬɭ ɜɪɚɳɟɧɢɹ 

ɩɪɢɜɨɞɧɨɝɨ ɜɚɥɚ ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ: nэˎ.ˇ˅. = nଶ ∙ u; (3.16) 

ɝɞɟ n2 – ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɜɟɞɨɦɨɝɨ ɜɚɥɚ, ɨɛ/ɦɢɧ,  

       u – ɩɟɪɟɞɚɬɨɱɧɨɟ ɨɬɧɨɲɟɧɢɟ ɪɟɦɟɧɧɨɣ ɩɟɪɟɞɚɱɢ.  nэˎ.ˇ˅. = ͹ͷͲ ∙ ͳ,ͻ = ͳͶʹͷ ˑ˄/ˏˋː. 
ɉɨ ɩɨɥɭɱɟɧɧɵɦ ɞɚɧɧɵɦ ɩɨ ȽɈɋɌɭ ɢɡ ɫɩɪɚɜɨɱɧɢɤɚ Д10Ж ɜɵɛɢɪɚɟɦ 

ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ ɦɚɪɤɢ Ⱥɂɋ90L4 ɫ ɦɨɳɧɨɫɬɶɸ Nɷɥ.ɞɜ.=6 ɤȼɬ ɢ ɱɚɫɬɨɬɨɣ 

ɜɪɚɳɟɧɢɹ 1500 ɨɛ/ɦɢɧ.  

 

γ.γ Ɋɚɫɱɟɬ ɛɨɥɬɨɜɵɯ ɫɨɟɞɢɧɟɧɢɣ ɤɨɪɩɭɫɚ ɢ ɟɝɨ ɫɨɟɞɢɧɢɬɟɥɶɧɵɯ ɭɡɥɨɜ 

 

Ɋɚɫɱɟɬ ɛɭɞɟɬ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɞɥɹ ɛɨɥɬɨɜ, ɤɨɬɨɪɵɟ ɛɭɞɭɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ 

ɞɥɹ ɤɪɟɩɥɟɧɢɹ ɭɡɥɨɜ ɦɚɲɢɧɵ ɤ ɤɨɪɩɭɫɭ ɢ ɪɚɦɟ. 

Ⱦɥɹ ɤɪɟɩɥɟɧɢɹ ɭɡɥɨɜ ɢ ɞɟɬɚɥɟɣ ɦɚɲɢɧɵ ɤ ɤɨɪɩɭɫɭ ɢ ɪɚɦɟ ɢɫɩɨɥɶɡɭɟɬɫɹ 

ɛɨɥɟɟ 50 ɛɨɥɬɨɜ. ɉɪɢ ɷɬɨɦ ɧɚ ɛɨɥɬɵ ɛɭɞɟɬ ɞɟɣɫɬɜɨɜɚɬɶ ɫɢɥɚ F=1…γ ɤɇ. ɉɨ 

ɢɫɯɨɞɧɵɦ ɞɚɧɧɵɦ ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ ɞɢɚɦɟɬɪ ɛɨɥɬɨɜ.  

Ⱦɥɹ ɛɨɥɬɨɜɵɯ ɫɨɟɞɢɧɟɧɢɣ ɫ ɧɟɤɨɧɬɪɨɥɢɪɭɟɦɨɣ ɡɚɬɹɠɤɨɣ, ɦɨɠɧɨ 

ɩɪɢɧɹɬɶ ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ ɩɪɨɱɧɨɫɬɢ ɞɨ ДSɬ=5…7Ж, ɱɬɨɛɵ ɧɚɪɭɠɧɵɣ 

ɞɢɚɦɟɬɪ ɪɟɡɶɛɵ ɧɚɯɨɞɢɬɫɹ ɜ ɢɧɬɟɪɜɚɥɟ 4…18 ɦɦ. ɉɪɟɞɟɥ ɬɟɤɭɱɟɫɬɢ 

ɩɨɞɛɢɪɚɟɦɨɝɨ ɛɨɥɬɚ ɪɚɜɟɧ: σɬ=β00…γ00 ɧ/ɦɦ2.  

 

Ⱦɨɩɭɫɤɚɟɦɨɟ ɧɚɩɪɹɠɟɧɢɟ ɧɚ ɪɚɫɬɹɠɟɧɢɟ ɛɨɥɬɚ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɩɨ 

ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ Д6Ж:  [σ˓] = σ˕[S˕] ; (3.17) 

ɝɞɟ ДσЖɪ- ɞɨɩɭɫɤɚɟɦɨɟ ɧɚɩɪɹɠɟɧɢɟ ɪɚɫɬɹɠɟɧɢɹ. ɇ/ɦɦ2;  
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σɬ – ɩɪɟɞɟɥ ɬɟɤɭɱɟɫɬɢ, ɇ/ɦɦ2;  

[Sɬ]- ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ ɩɪɨɱɧɨɫɬɢ.  [σ˓] = ʹͷͲ͸ = Ͷͳ͸ H/ˏˏଶ; 
 

Ⱦɚɥɟɟ ɩɨ ȽɈɋɌɭ ɩɪɢɧɢɦɚɟɦ ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ ɩɪɨɱɧɨɫɬɢ ɧɚ ɫɞɜɢɝ 

Ʉ=1,6 ɢ ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɟɧɢɹ f=0,16.  

ɋɢɥɭ ɧɟɨɛɯɨɞɢɦɭɸ ɞɥɹ ɡɚɬɹɠɤɢ ɛɨɥɬɨɜɨɝɨ ɫɨɟɞɢɧɟɧɢɹ ɨɩɪɟɞɟɥɹɟɦ ɩɨ 

ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ Д6Ж:  F଴ = F ∙ Kf ∙ i ∙ Н ; (3.18) 

ɝɞɟ Ʉ – ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ ɩɨ ɫɞɜɢɝɭ ɞɟɬɚɥɟɣ;  

F0 – ɜɧɟɲɧɹɹ ɫɢɥɚ, ɤɇ;  

f – ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɟɧɢɹ;  

 i – ɱɢɫɥɨ ɫɬɵɤɨɜ;  

z –ɱɢɫɥɨ ɛɨɥɬɨɜ.  F଴ = ʹ ∙ ͳ,͸Ͳ,ͳ͸ ∙ ͳͲ ∙ ͷͲ = Ͷ ˍʜ; 
Ɋɚɫɱɟɬɧɚɹ ɫɢɥɚ ɞɥɹ ɡɚɬɹɝɢɜɚɧɢɹ ɛɨɥɬɨɜ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɥɟɞɭɸɳɢɦ 

ɨɛɪɚɡɨɦ Д6Ж: F˓˃˔˚ = ͳ,͵ ∙ F଴; (3.19) F˓˃˔˚ = ͳ,͵ ∙ Ͷ = ͷ,ʹ ˍH 

 

ɉɪɟɞɜɚɪɢɬɟɥɶɧɵɣ ɞɢɚɦɟɬɪ ɪɟɡɶɛɵ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɫɥɟɞɭɸɳɢɦ 

ɨɛɪɚɡɨɦ Д6Ж: 

d˓ ൒ √Ͷ ∙ F˓˃˔˚π ∙ [σ]˓ ; (3.20) 

ɝɞɟ dɪ– ɪɚɫɱɟɬɧɵɣ ɞɢɚɦɟɬɪ ɪɟɡɶɛɵ, ɦɦ;  

Fɪɚɫɱ– ɪɚɫɱɟɬɧɚɹ ɫɢɥɚ ɡɚɬɹɠɤɢ ɛɨɥɬɨɜ, ɤɇ;  

ДσЖɪ– ɞɨɩɭɫɤɚɟɦɨɟ ɧɚɩɪɹɠɟɧɢɟ ɪɚɫɬɹɠɟɧɢɹ, ɇ/ɦɦ2.  
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d˓ ൒ √Ͷ ∙ ͷ,ʹ ∙ ͳͲଷ͵,ͳͶ ∙ Ͷͳ = ͳʹ,͹ ˏˏ; 
ɉɪɢɧɢɦɚɟɦ ɛɨɥɬ ɫ ɪɟɡɶɛɨɣ Ɇ 1β ɫ ɲɚɝɨɦ Ɋ=1,75 ɦɦ.  

 

ɉɪɨɜɟɪɢɦ ɩɪɚɜɢɥɶɧɨɫɬɶ ɜɵɛɨɪɚ ɛɨɥɬɚ ɩɨ ɫɥɟɞɭɸɳɟɣ ɡɚɜɢɫɢɦɨɫɬɢ:  d˓ = d − Ͳ,ͻͶ ∙ P > ͳͲ,ͳ; (3.21) 
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γ.4 ɗɤɨɧɨɦɢɱɟɫɤɨɟ ɨɛɨɫɧɨɜɚɧɢɟ ɤɨɧɫɬɪɭɤɰɢɢ ɩɧɟɜɦɨɦɟɯɚɧɢɱɟɫɤɨɝɨ 

ɲɟɥɭɲɢɬɟɥɹ 

 

γ.4.1  Ɋɚɫɱёɬ ɦɚɫɫɵ ɢ ɫɬɨɢɦɨɫɬɢ ɤɨɧɫɬɪɭɤɰɢɢ 

 

Ɇɚɫɫɚ ɤɨɧɫɬɪɭɤɰɢɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ:   

 ɤ ɝG G G К                                                     (3.4.1) 

ɝɞɟ     Gɤ – ɦɚɫɫɚ ɫɤɨɧɫɬɪɭɢɪɨɜɚɧɧɵɯ ɞɟɬɚɥɟɣ, ɭɡɥɨɜ ɢ ɚɝɪɟɝɚɬɨɜ, ɤɝ; 

           Gɝ – ɦɚɫɫɚ ɝɨɬɨɜɵɯ ɞɟɬɚɥɟɣ, ɭɡɥɨɜ ɢ ɚɝɪɟɝɚɬɨɜ, ɤɝ; 

           K – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɦɚɫɫɭ ɪɚɫɯɨɞɭɟɦɵɯ ɧɚ ɢɡɝɨɬɨɜɥɟɧɢɟ 

ɤɨɧɫɬɪɭɤɰɢɢ ɦɨɧɬɚɠɧɵɯ ɦɚɬɟɪɢɚɥɨɜ (Ʉ=1,05…1,15). 

 

Ɇɚɫɫɚ ɫɤɨɧɫɬɪɭɢɪɨɜɚɧɧɵɯ ɞɟɬɚɥɟɣ, ɭɡɥɨɜ ɢ ɚɝɪɟɝɚɬɨɜ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ 

ɬɚɛɥɢɰɟ γ.4.1. 

 

Ɍɚɛɥɢɰɚ γ.4.1 - Ɋɚɫɱёɬ ɦɚɫɫɵ ɫɤɨɧɫɬɪɭɢɪɨɜɚɧɧɵɯ ɞɟɬɚɥɟɣ 

№ 
ɩɩ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɞɟɬɚɥɟɣ. 

Ɇɚɫɫɚ ɨɞɧɨɣ 
ɞɟɬɚɥɢ, ɤɝ. Ʉɨɥɢɱɟɫɬɜɨ ɞɟɬɚɥɟɣ. Ɉɛɳɚɹ ɦɚɫɫɚ 

ɞɟɬɚɥɟɣ, ɤɝ 

1 2 5 6 7 

1 Ʉɪɵɲɤɚ ɤɨɪɩɭɫɚ 20 1 20 

2 

Ɂɚɝɪɭɡɨɱɧɚɹ 
ɝɨɪɥɨɜɢɧɚ 5 1 5 

3 

Ɋɚɡɛɪɚɫɵɜɚɸɳɢɟ 
ɞɢɫɤɢ 12 2 24 

4 Ɋɚɦɚ 30 1 30 

5 Ɉɩɨɪɚ 20 2 40 

6 Ɉɩɨɪɚ 15 3 45 

7 ȼɟɪɯɧɹɹ ɞɟɤɚ 12 1 12 

8 ɇɢɠɧɹɹ ɞɟɤɚ 10 1 10 

9 

ȼɵɝɪɭɡɧɵɟ 
ɛɭɧɤɟɪɚ 12 2 24 

7 

Ɉɩɨɪɚ ɞɥɹ 
ɲɟɫɬɟɪɧɢ 5 1 5 

8 Ʉɨɪɩɭɫ 33 1 35 

ɂɬɨɝɨ: 250 



Ɇɚɫɫɚ ɩɨɤɭɩɧɵɯ ɞɟɬɚɥɟɣ ɢ ɰɟɧɵ ɧɚ ɧɢɯ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ γ.4.β. 

Ɍɚɛɥɢɰɚ 3.4.2 - Ɇɚɫɫɚ ɩɨɤɭɩɧɵɯ ɞɟɬɚɥɟɣ ɢ ɰɟɧɵ 

№ 
ɩɩ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɞɟɬɚɥɟɣ Ʉɨɥɢɱɟɫɬɜɨ 

Ɇɚɫɫɚ, ɤɝ ɐɟɧɵ, ɪɭɛ 

Ɉɞɧɨɣ ȼɫɟɝɨ Ɉɞɧɨɣ ȼɫɟɝɨ 
1 2 3 4 5 6 7 

1 Ȼɨɥɬɵ Ɇ17 18 0,027 0,486 55 990 

2 Ȼɨɥɬɵ Ɇ14 14 0,025 0,35 52 728 

3 Ȼɨɥɬɵ Ɇ10 12 0,02 0,24 50 600 

4 Ȼɨɥɬɵ Ɇ1β 16 0,02 0,32 50 800 

5 Ȼɨɥɬɵ Ɇ8 1 0,015 0,015 32 32 

6 Ȼɨɥɬɵ Ɇ10 3 0,018 0,054 40 120 

7 Ȼɨɥɬɵ Ɇ14 1 0,025 0,025 55 55 

8 Ȼɨɥɬɵ Ɇ8 4 0,015 0,060 32 128 

9 Ȼɨɥɬɵ Ɇ1β 4 0,02 0,08 50 200 

10 Ȼɨɥɬɵ Ɇ10 4 0,018 0,072 40 160 

11 Ȼɨɥɬɵ Ɇ10 4 0,018 0,072 40 160 

12 Ȼɨɥɬɵ Ɇ10 1 0,018 0,018 40 40 

13 Ƚɚɣɤɚ  Ɇ17 18 0,01 0,18 20 360 

14 Ƚɚɣɤɚ  Ɇ14 14 0,01 0,14 20 280 

15 Ƚɚɣɤɚ  Ɇ1β 16 0,01 0,16 20 320 

16 Ƚɚɣɤɚ  Ɇ14 1 0,01 0,01 20 20 

17 Ƚɚɣɤɚ  Ɇ8 4 0,01 0,04 20 80 

18 Ƚɚɣɤɚ  Ɇ1β 4 0,01 0,04 20 80 

19 Ƚɚɣɤɚ  Ɇ10 4 0,01 0,04 20 80 

20 Ƚɚɣɤɚ  Ɇ10 4 0,01 0,04 20 80 

21 ɒɬɢɮɬ 2 0,05 0,1 100 200 

22 Ɂɜёɡɞɨɱɤɚ ɜɟɞɨɦɚɹ 2 3 6 200 400 

23 Ɂɜёɡɞɨɱɤɚ ɜɟɞɭɳɚɹ 2 4 8 250 500 

24 ɒɤɢɜ ɜɟɞɭɳɢɣ 1 3,5 3,5 1500 1500 

25 ɒɤɢɜ ɜɟɞɨɦɵɣ 1 5 5 1600 1600 

26 ɒɚɣɛɵ 81 0,005 0,405 15 1215 

27 Ƚɪɨɜɟɪ 1 0,01 0,01 50 50 

28 ɒɩɨɧɤɚ 3 0,018 0,054 30 90 

29 ɒɩɨɧɤɚ 4 0,015 0,060 30 120 

30 ɗɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ 1 20 20 15000 15000 

31 

Ʉɪɵɲɤɚ 
ɩɨɞɲɢɩɧɢɤɚ 4 1 4 1200 4800 

32 

Ʉɪɵɲɤɚ 
ɩɨɞɲɢɩɧɢɤɚ 6 1 6 1100 6600 

33 

ɉɨɞɲɢɩɧɢɤ 
ɲɚɪɢɤɨɜɵɣ 4 0,3 1,2 600 2400 

34 

ɉɨɞɲɢɩɧɢɤ 
ɤɨɧɢɱɟɫɤɢɣ 6 0,25 1,5 300 1800 

  



ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ γ.4.β 

35 Ɇɚɧɠɟɬɚ 6 0,005 0,03 50 300 

36 Ɇɚɧɠɟɬɚ 12 0,005 0,06 50 600 

37 Ɋɟɦɟɧɶ  2 0,2 0,4 200 400 

38 ɐɟɩɶ 2 0,6 1,2 500 1000 

39 Ɋɨɥɢɤ 1 1 1 500 500 

40 ȼɚɥ 1 10 1 600 600 

41 ȼɢɧɬ 8 0,02 0,16 70 560 

42 ȼɢɧɬ 12 0,02 0,24 70 840 

43 ȼɟɧɬɢɥɹɬɨɪ 1 5 5 1000 1000 

ɂɬɨɝɨ: 82 46938 

 

Ɉɩɪɟɞɟɥɢɦ ɦɚɫɫɭ ɤɨɧɫɬɪɭɤɰɢɢ ɩɨ ɮɨɪɦɭɥɟ γ.4.1, ɩɨɞɫɬɚɜɢɜ ɡɧɚɱɟɧɢɹ 

ɢɡ  ɬɚɛɥɢɰɵ γ.4.1: 

G= (β50+8β)·1,05=γ48 ɤɝ 

Ɉɩɪɟɞɟɥɟɧɢɟ ɛɚɥɚɧɫɨɜɨɣ ɫɬɨɢɦɨɫɬɢ ɧɨɜɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɩɪɨɢɡɜɨɞɢɬɫɹ 

ɧɚ ɨɫɧɨɜɟ ɫɨɩɨɫɬɚɜɥɟɧɢɹ ɟɟ ɨɬɞɟɥɶɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɩɨ ɪɚɫɱɟɬɧɨ-

ɤɨɧɫɬɪɭɤɬɢɜɧɨɦɭ ɫɩɨɫɨɛɭ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɪɟɞɧɟɨɬɪɚɫɥɟɜɵɯ ɧɨɪɦɚɬɢɜɨɜ 

ɡɚɬɪɚɬ ɧɚ 1 ɤɝ. ɦɚɫɫɵ: 

 ɛ ɤ ɡ ɦ ɩɞ ɧɚɰC G ɋ ȿ ɋ ɋ К                                   (3.4.2) 

ɝɞɟ     Gɤ – ɦɚɫɫɚ ɤɨɧɫɬɪɭɤɰɢɢ ɛɟɡ ɩɨɤɭɩɧɵɯ ɞɟɬɚɥɟɣ ɢ ɭɡɥɨɜ, ɤɝ; 

          ɋɡ – ɢɡɞɟɪɠɤɢ ɩɪɨɢɡɜɨɞɫɬɜɚ, ɩɪɢɯɨɞɹɳɢɟɫɹ ɧɚ 1 ɤɝ, ɦɚɫɫɵ 

ɤɨɧɫɬɪɭɤɰɢɢ, ɪɭɛ. (ɋɡ=0,0β…0,15); 

          ȿ – ɤɨɷɮɮɢɰɢɟɧɬ ɢɡɦɟɪɟɧɢɹ ɫɬɨɢɦɨɫɬɢ ɢɡɝɨɬɨɜɥɟɧɢɹ ɦɚɲɢɧ ɜ 

ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɨɛɴɟɦɚ ɜɵɩɭɫɤɚ (ɩɪɢɧɢɦɚɟɦ ȿ=1,5); 

          ɋɦ– ɡɚɬɪɚɬɵ ɧɚ ɦɚɬɟɪɢɚɥɵ, ɩɪɢɯɨɞɹɳɢɟɫɹ ɧɚ 1 ɤɝ ɦɚɫɫɵ ɦɚɲɢɧ, ɪɭɛ./ɤɝ. 

(ɋɦ=0,68…0,95); 

          ɋɩɞ – ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɡɚɬɪɚɬɵ ɧɚ ɩɨɤɭɩɧɵɟ ɞɟɬɚɥɢ ɢ ɭɡɥɵ, ɪɭɛ.; 

          Ʉɧɚɰ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɨɬɤɥɨɧɟɧɢɟ ɩɪɟɣɫɤɭɪɚɧɬɧɨɣ ɰɟɧɵ 

ɨɬ ɛɚɥɚɧɫɨɜɨɣ ɫɬɨɢɦɨɫɬɢ (Ʉɧɚɰ = 1,15…1,4). ʠ˅ = [ʹͷͲ ∙ ሺͲ,ͳͷ ∙ ͳ,ͷ + Ͳ,ͺሻ + Ͷ͸ͻ͵ͺ] ∙ ͳ,ʹͷ = ͷͺͻͻʹ ɪɭɛ 

         



  γ.4.β Ɋɚɫɱёɬ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 

ɤɨɧɫɬɪɭɤɰɢɢ ɢ ɢɯ ɫɪɚɜɧɟɧɢɟ 

 

ɉɪɟɠɞɟ ɱɟɦ ɩɪɢɫɬɭɩɢɬɶ ɤ ɪɚɫɱɟɬɭ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ, 

ɩɪɢɜɟɞёɦ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ. 

Ɍɚɛɥɢɰɚ γ.4.γ - ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɫɪɚɜɧɢɜɚɟɦɵɯ ɤɨɧɫɬɪɭɤɰɢɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɉɪɨɟɤɬɢɪɭɟɦɨɣ Ȼɚɡɨɜɨɣ 

1 2 3 

Ɇɚɫɫɚ ɤɨɧɫɬɪɭɤɰɢɢ, ɤɝ 348 300 

Ȼɚɥɚɧɫɨɜɚɹ ɫɬɨɢɦɨɫɬɶ, ɪɭɛ. 58992 65000 

ɉɨɬɪɟɛɧɚɹ ɦɨɳɧɨɫɬɶ, ɤȼɬ 6 7,5 

ɑɚɫɨɜɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ, ɤɝ/ɱ 1814 1500 

Ʉɨɥɢɱɟɫɬɜɨ ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ ɩɟɪɫɨɧɚɥɚ, ɱɟɥ. 1 1 

Ɋɚɡɪɹɞ ɪɚɛɨɬɵ IV IV 

Ɍɚɪɢɮɧɚɹ ɫɬɚɜɤɚ, ɪɭɛ./ɱ. 80 80 

ɇɨɪɦɚ ɚɦɨɪɬɢɡɚɰɢɢ, % 12,5 12,5 

ɇɨɪɦɚ ɡɚɬɪɚɬ ɧɚ ɪɟɦɨɧɬ ɌɈ, % 10 10 

Ƚɨɞɨɜɚɹ ɡɚɝɪɭɡɤɚ ɤɨɧɫɬɪɭɤɰɢɢ, ɱ 1000 1000 

ɋ ɩɨɦɨɳɶɸ ɷɬɢɯ ɞɚɧɧɵɯ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ 

ɩɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɤɨɧɫɬɪɭɤɰɢɢ ɲɟɥɭɲɢɬɟɥɹ ɢ ɞɚɟɬɫɹ ɢɯ ɫɪɚɜɧɟɧɢɟ. 

 

ɉɪɢ ɪɚɫɱɟɬɚɯ ɩɨɤɚɡɚɬɟɥɢ ɛɚɡɨɜɨɝɨ (ɫɭɳɟɫɬɜɭɸɳɟɝɨ) ɜɚɪɢɚɧɬɚ 

ɨɛɨɡɧɚɱɚɸɬɫɹ ɤɚɤ ɏ0, ɚ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɤɚɤ ɏ1. 

ɗɧɟɪɝɨɟɦɤɨɫɬɶ ɩɪɨɰɟɫɫɚ ɨɩɪɟɞɟɥɹɸɬ ɢɡ ɜɵɪɚɠɟɧɢɹ: 

ɟ
ɟ

z

NЭ
W

  (3.4.3) 

ɝɞɟ     Ne – ɩɨɬɪɟɛɥɹɟɦɚɹ ɤɨɧɫɬɪɭɤɰɢɟɣ ɦɨɳɧɨɫɬɶ, ɤȼɬ; 

          Wz – ɱɚɫɨɜɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɤɨɧɫɬɪɭɤɰɢɢ; ɤɝ/ɱ. 

          

 ɉɨɞɫɬɚɜɢɜ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (γ.4.γ) ɩɨɥɭɱɢɦ: 

ɗɟ
଴ = ͹,ͷͳ,ͷ = ͷ ɤȼɬ ∙ ɱ/ɱ 

ɗɟ
ଵ = ͸ͳ,ͺ = ͵,͵ ɤȼɬ ∙ ɱ/ɱ 

 

 



Ɇɟɬɚɥɥɨɟɦɤɨɫɬɶ ɩɪɨɰɟɫɫɚ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ: 

ɟ
z ɝɨɞ ɫɥ

G
M

W T Ɍ


 
                                          (3.4.4) 

ɝɞɟ     G – ɦɚɫɫɚ ɤɨɧɫɬɪɭɤɰɢɢ, ɤɝ; 

Tɝɨɞ – ɝɨɞɨɜɚɹ ɡɚɝɪɭɡɤɚ ɤɨɧɫɬɪɭɤɰɢɢ, ɱɚɫ; 

Tɫɥ – ɫɪɨɤ ɫɥɭɠɛɵ ɤɨɧɫɬɪɭɤɰɢɢ, ɥɟɬ. ʛ଴̍ = ͵ͲͲͳ,ͷ · ͳͲͲͲ · ͳͲ = Ͳ,Ͳʹ ˍˆ/˕ 

ʛଵ̍ = ͵Ͷͺͳ,ͺ · ͳͲͲͲ · ͳͲ = Ͳ,Ͳͳͻ ˍˆ/˕ 

 

Ɏɨɧɞɨёɦɤɨɫɬɶ ɩɪɨɰɟɫɫɚ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ: 

ɛ
e

z ɝɨɞ

ɋ
F

W T



                                                    (3.4.5) 

ɝɞɟ      ɋɛ – ɛɚɥɚɧɫɨɜɚɹ ɫɬɨɢɦɨɫɬɶ ɤɨɧɫɬɪɭɤɰɢɢ, ɪɭɛ. F଴̍ = ͸ͷͲͲͲͳ,ͷ · ͳͲͲͲ = Ͷ͵ ˓˖˄./ˍˆ   
Fଵ̍ = ͷͺͻͻʹͳ,ͺ · ͳͲͲͲ = ͵ʹ ˓˖˄./ˍˆ   

 

Ɍɪɭɞɨёɦɤɨɫɬɶ ɩɪɨɰɟɫɫɚ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ: 

 p

e

z

n
Ɍ

W
                                                       (3.4.6) 

ɝɞɟ      nɪ – ɤɨɥɢɱɟɫɬɜɨ ɪɚɛɨɱɢɯ, ɱɟɥ. ʡଵ̍ = ͳͳ,ͺ = Ͳ,ͷͷ ˚ˈˎ · ˚˃˔/ˍˆ 

ʡ଴̍ = ͳͳ,ͷ = Ͳ,͸͸ ˚ˈˎ · ˚˃˔/ˈˇ  
 

ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɪɚɛɨɬɵ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ: 

 ɡɩ э ɪɬɨS ɋ ɋ ɋ А                                             (3.4.7) 

ɝɞɟ     ɋɡɩ – ɡɚɬɪɚɬɵ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ, ɪɭɛ/ɤɝ; 

ɋɪɬɨ – ɡɚɬɪɚɬɵ ɧɚ ɪɟɦɨɧɬ ɢ ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ, ɪɭɛ/ɤɝ; 

 



ɋɷ – ɡɚɬɪɚɬɵ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ, ɪɭɛ/ɤɝ; 

 Ⱥ  – ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ, ɪɭɛ/ɤɝ. 

 

Ɂɚɬɪɚɬɵ ɧɚ ɡɚɪɚɛɨɬɧɭɸ ɩɥɚɬɭ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ: 

ɡɩ ɟɋ Z T                                                         (3.4.8) 

ɝɞɟ     Z - ɱɚɫɨɜɚɹ ɬɚɪɢɮɧɚɹ ɫɬɚɜɤɚ, ɪɭɛ/ɱ:      ʠˊ˒ଵ = ͳͲͲ ∙ Ͳ,ͷͷ = ͷͷ ɪɭɛ/ɤɝ 

ɋɡɩ଴ = ͳͲͲ ∙ Ͳ,͸͸ = ͸͸ ɪɭɛ./ɤɝ 

 

Ɂɚɬɪɚɬɵ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ: 

э э ɫɋ Ц Э                                                         (3.4.9) 

ɝɞɟ     ɐɷ - ɤɨɦɩɥɟɤɫɧɚɹ ɰɟɧɚ ɡɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ, ɪɭɛ/ɤȼɬ. 

ɋɷ
ଵ = ʹ,ͺ · ͵,͵ = ͻ,ʹͶ ɪɭɛ./ɤɝ 

ɋɷ
଴ = ʹ,ͺ · ͷ = ͳͶ ɪɭɛ./ɤɝ 

 

Ɂɚɬɪɚɬɵ ɧɚ ɪɟɦɨɧɬ ɢ ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ ɨɩɪɟɞɟɥɹɸɬ ɩɨ 

ɮɨɪɦɭɥɟ: 

100

ɛ ɪɬɨ
ɪɬɨ

ɱ ɝɨɞ

ɋ H
ɋ

W Ɍ
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
 

                                         (3.4.10) 

ɝɞɟ     ɇɪɬɨ - ɫɭɦɦɚɪɧɚɹ ɧɨɪɦɚ ɡɚɬɪɚɬ ɧɚ ɪɟɦɨɧɬ ɢ ɬɟɯɨɛɫɥɭɠɢɜɚɧɢɟ, %. 

ɉɨɥɭɱɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɩɨɞɫɬɚɜɢɦ ɜ ɮɨɪɦɭɥɭ γ.4.10: 

ɋɪɬɨ
ଵ = ͷͺͻͻʹ · ͳͲͳͲͲ · ͳ,ͺ · ͳͲͲͲ = ͵,ʹ͹ ɪɭɛ./ ɤɝ  

ɋɪɬɨ
଴ = ͸ͷͲͲͲ · ͳͲͳͲͲ · ͳ,ͷ · ͳͲͲͲ = Ͷ,͵͵ ɪɭɛ./ɤɝ  

 

Ɂɚɬɪɚɬɵ ɧɚ ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ: 

 
100

ɛ

ɱ ɝɨɞ

ɋ a
A

W T




 
                                                           (3.4.11) 

ɝɞɟ     ɚ - ɧɨɪɦɚ ɚɦɨɪɬɢɡɚɰɢɢ, %. 

 



Ⱥଵ = ͷͺͻͻʹ · ͳʹ,ͷͳͲͲ · ͳ,ͺ · ͳͲͲͲ = Ͷ,Ͳͻ ɪɭɛ./ɤɝ 

Ⱥ଴ = ͸ͷͲͲͲ · ͳʹ,ͷͳͲͲ · ͳ,ͷ · ͳͲͲͲ = ͷ,Ͷͳ ɪɭɛ./ɤɝ 

ɉɨɥɭɱɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɩɨɞɫɬɚɜɢɦ ɜ ɮɨɪɦɭɥɭ γ.4.7: Sɷɤɫ
ଵ = ͷͷ + ͻ,ʹͶ + ͵,ʹ͹ + Ͷ,Ͳͻ = ͹ͳ,͸  ɪɭɛ./ɤɝ  Sɷɤɫ
଴ = ͸͸ + ͳͶ + Ͷ,͵͵ + ͷ,Ͷͳ = ͺͻ,͹Ͷ ɪɭɛ./ɤɝ  

ɉɪɢɜɟɞёɧɧɵɟ ɡɚɬɪɚɬɵ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ: 

 ɩɪɢɜ ɧ ɧɋ S E F k                                                 (3.4.12)    

ɝɞɟ    ȿɇ – ɧɨɪɦɚɬɢɜɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ 

(ȿɇ= 0,1);  

Fɟ – ɮɨɧɞɨɟɦɤɨɫɬɶ ɩɪɨɰɟɫɫɚ, ɪɭɛ./ɤɝ; 

          k – ɭɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ, ɪɭɛ./ɤɝ. 

ɋɩɪɢɜ
ଵ = ͹ͳ,͸ + Ͳ,ͳ ∙ ͵ʹ = ͹Ͷ,ͺ ɪɭɛ/ɤɝ 

ɋɩɪɢɜ
଴ = ͺͻ,͹Ͷ + Ͳ,ͳ ∙ Ͷ͵ = ͻͶ,ͲͶ ɪɭɛ/ɤɝ 

 

Ƚɨɞɨɜɭɸ ɷɤɨɧɨɦɢɸ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ: 

 0 1ɝɨɞ ɱ ɝɨɞЭ S S W Ɍ                                         (3.4.13) 

ɗɝɨɞ = ሺͺͻ,͹Ͷ − ͹ͳ,͸ሻ ∙ ͳ,ͺ ∙ ͳͲͲͲ = ͵ʹ͸ͷʹ ɪɭɛ. 

 

Ƚɨɞɨɜɨɣ ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ: 

 0 1

ɝɨɞ ɩɪɢɜ ɩɪɢɜ ɱ ɝɨɞE ɋ ɋ W Ɍ                                      (3.4.14) 

ȿɝɨɞ = ሺͻͶ,ͲͶ − ͹Ͷ,ͺሻ ∙ ͳ,ͺ ∙ ͳͲͲͲ = ͵Ͷ͸͵ʹ ɪɭɛ 

 

ɋɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ: 

1ɛ
ɨɤ

ɝɨɞ

ɋɌ
Э

                                                (3.4.15) 

ʡˑˍ = ͷͺͻͻʹ͵ʹ͸ͷʹ = ͳ,ͺ ˆˑˇ˃ 

 

 



Ʉɨɷɮɮɢɰɢɟɧɬ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ 

ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ: 

ɝɨɞ
эф

ɛ

Эȿ
ɋ

                                                             (3.4.16) 

Еэ˗ = ͵ʹ͸ͷʹͷͺͻͻʹ = Ͳ,ͷͷ  
ɋɪɚɜɧɢɬɟɥɶɧɵɟ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 

ɤɨɧɫɬɪɭɤɰɢɢ ɩɨɤɚɡɚɧɵ ɜ ɬɚɛɥɢɰɟ γ.4.4. 

 

Ɍɚɛɥɢɰɚ γ.4.4 - ɋɪɚɜɧɢɬɟɥɶɧɵɟ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ 

ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɤɨɧɫɬɪɭɤɰɢɢ 

№ 
ɩɩ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ Ȼɚɡɨɜɵɣ ɉɪɨɟɤɬ 

ɉɪɨɟɤɬ ɜ 
% ɤ 

ɛɚɡɨɜɨɦɭ 

1 2 3 4 5 

1 ɑɚɫɨɜɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ, ɤɝ/ɫ 1,5 1,8 120 

2 Ɏɨɧɞɨёɦɤɨɫɬɶ ɩɪɨɰɟɫɫɚ, ɪɭɛ./ɤɝ 43 32 74 

3 ɗɧɟɪɝɨёɦɤɨɫɬɶ ɩɪɨɰɟɫɫɚ, ɤȼɬ./ɤɝ 5 3,3 66 

4 Ɇɟɬɚɥɥɨёɦɤɨɫɬɶ ɩɪɨɰɟɫɫɚ, ɤɝ/ɬ 0,020 0,019 95 

5 Ɍɪɭɞɨёɦɤɨɫɬɶ ɩɪɨɰɟɫɫɚ, ɱɟɥ*ɱ/ɤɝ. 0,66 0,55 83 

6 ɍɪɨɜɟɧɶ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɡɚɬɪɚɬ, ɪɭɛ./ɤɝ 89,74 71,6 75 

7 ɍɪɨɜɟɧɶ ɩɪɢɜɟɞёɧɧɵɯ ɡɚɬɪɚɬ, ɪɭɛ./ɤɝ. 94,04 74,8 78 

8 Ƚɨɞɨɜɚɹ ɷɤɨɧɨɦɢɹ, ɪɭɛ. 32652 

9 Ƚɨɞɨɜɨɣ ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ, ɪɭɛ. 34632 

10 
ɋɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ, 
ɥɟɬ 1,8 

11 
Ʉɨɷɮɮɢɰɢɟɧɬ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɤɚɩɢɬɟɥɶɧɵɯ 
ɜɥɨɠɟɧɢɣ 0,55 

 

 



Ʉɚɤ   ɜɢɞɧɨ  ɢɡ  ɬɚɛɥɢɰɵ   γ.4.4   ɫɩɪɨɟɤɬɢɪɨɜɚɧɧɚɹ   ɤɨɧɫɬɪɭɤɰɢɹ 

ɩɧɟɜɦɨɦɟɯɚɧɢɱɟɫɤɨɝɨ ɲɟɥɭɲɢɬɟɥɹ ɹɜɥɹɟɬɫɹ  ɷɤɨɧɨɦɢɱɟɫɤɢ  ɷɮɮɟɤɬɢɜɧɨɣ, 

ɬɚɤ  ɤɚɤ  ɫɪɨɤ  ɨɤɭɩɚɟɦɨɫɬɢ ɪɚɜɟɧ: β ɝɨɞɚɦ ɢ ɤɨɷɮɮɢɰɢɟɧɬ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 

ɪɚɜɟɧ: 0,55. 

 

γ.5 Ɍɟɯɧɢɤɚ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɧɟɜɦɨɦɟɯɚɧɢɱɟɫɤɨɝɨ 

ɲɟɥɭɲɢɬɟɥɹ  

ɍɫɥɨɜɢɹ ɬɪɭɞɚ - ɷɬɨ ɫɨɜɨɤɭɩɧɨɫɬɶ ɷɥɟɦɟɧɬɨɜ ɪɚɛɨɱɟɣ ɫɪɟɞɵ, ɤɨɬɨɪɵɟ 

ɜɥɢɹɸɬ ɧɚ ɡɞɨɪɨɜɶɟ ɢ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɱɟɥɨɜɟɤɚ, ɭɞɨɜɥɟɬɜɨɪɟɧɧɨɫɬɶ 

ɪɚɛɨɬɨɣ ɢ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɪɟɞɫɬɚɜɥɟɧɢɟ. 

Ɇɨɠɧɨ ɜɵɞɟɥɢɬɶ ɨɛɳɢɟ ɢ ɨɫɨɛɵɟ ɭɫɥɨɜɢɹ ɬɪɭɞɚ. Ʉ ɨɛɳɢɦ ɭɫɥɨɜɢɹɦ 

ɬɪɭɞɭ ɨɬɧɨɫɹɬɫɹ: ɨɛɟɫɩɟɱɟɧɢɟ ɢɧɮɨɪɦɚɰɢɟɣ ɩɟɪɫɨɧɚɥɚ, ɦɟɞɢɰɢɧɫɤɢɯ 

ɭɱɪɟɠɞɟɧɢɣ, ɛɚɡ ɢ ɡɚɥɨɜ ɨɬɞɵɯɚ, ɤɥɭɛɨɜ, ɩɢɬɚɧɢɟ, ɫɩɟɰɨɞɟɠɞɚ. ɂɧɨɝɞɚ ɨɛɳɢɟ 

ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ ɤɨɦɩɚɧɢɢ ɜɤɥɸɱɚɸɬ ɷɤɨɧɨɦɢɱɟɫɤɨɟ ɩɨɥɨɠɟɧɢɟ 

ɤɨɦɩɚɧɢɢ, ɧɚɥɢɱɢɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɦɨɳɧɨɫɬɟɣ, ɨɮɢɫɧɵɯ ɢ 

ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɩɨɦɟɳɟɧɢɣ ɢ ɱɢɫɬɨɬɭ ɜ ɧɢɯ, ɨɛɨɪɭɞɨɜɚɧɢɟ ɢ ɫɨɫɬɨɹɧɢɟ 

ɛɟɡɨɩɚɫɧɨɫɬɢ. 

Ʉɨɧɤɪɟɬɧɵɟ ɭɫɥɨɜɢɹ ɬɪɭɞɚ ɞɟɥɹɬɫɹ ɧɚ ɱɟɬɵɪɟ ɝɪɭɩɩɵ: ɪɚɛɨɬɧɢɤ, 

ɨɫɭɳɟɫɬɜɥɹɹ ɫɜɨɸ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɭɸ ɞɟɹɬɟɥɶɧɨɫɬɶ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ, 

ɩɨɞɜɟɪɝɚɟɬɫɹ ɰɟɥɨɦɭ ɤɨɦɩɥɟɤɫɭ ɪɚɡɥɢɱɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɜɨɡɞɟɣɫɬɜɢɣ ɢ 

ɩɪɨɹɜɥɟɧɢɣ ɜɧɟɲɧɟɣ ɫɪɟɞɵ. Ɉɰɟɧɤɚ ɜɟɥɢɱɢɧɵ ɜɥɢɹɧɢɹ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 

ɹɜɥɟɧɢɣ ɧɚ ɮɢɡɢɱɟɫɤɨɟ ɫɨɫɬɨɹɧɢɟ ɪɚɛɨɬɧɢɤɚ ɩɪɨɢɫɯɨɞɢɬ ɩɨɫɪɟɞɫɬɜɨɦ 

ɫɩɟɰɢɚɥɶɧɨɣ ɨɰɟɧɤɢ ɭɫɥɨɜɢɣ ɬɪɭɞɚ ɤɨɧɤɪɟɬɧɵɯ ɲɬɚɬɧɵɯ ɟɞɢɧɢɰ. 

 

 

 

 

 



ȼɕȼɈȾɕ 

ɗɮɮɟɤɬɢɜɧɨɫɬɶ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɩɪɨɢɡɜɨɞɫɬɜɚ ɤɪɭɩɵ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɭɪɨɜɧɟɦ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɡɟɪɧɚ ɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɚ ɬɚɤɠɟ 

ɤɚɱɟɫɬɜɨɦ ɜɵɪɚɛɚɬɵɜɚɟɦɨɣ ɤɪɭɩɵ. ɇɚ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɩɟɪɟɪɚɛɨɬɤɢ ɡɟɪɧɚ ɜ 

ɤɪɭɩɭ ɨɤɚɡɵɜɚɸɬ ɜɥɢɹɧɢɟ ɬɟɯɧɢɱɟɫɤɢɟ ɤɨɧɫɬɪɭɤɰɢɢ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ 

ɫɜɨɣɫɬɜɚ ɩɟɪɟɪɚɛɚɬɵɜɚɟɦɨɝɨ ɡɟɪɧɚ, ɫɬɪɭɤɬɭɪɚ ɢ ɪɟɠɢɦɵ ɪɚɛɨɬɵ. 

ȼ ɩɪɨɰɟɫɫɟ ɪɚɡɪɚɛɨɬɤɢ ɬɟɯɧɨɥɨɝɢɢ ɢ ɤɨɧɫɬɪɭɤɰɢɢ ɭɫɬɚɧɨɜɤɢ, ɛɵɥɢ 

ɢɫɩɨɥɶɡɨɜɚɧɵ ɜɫɟ ɧɟɨɛɯɨɞɢɦɵɟ ɚɝɪɨɬɟɯɧɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɤɚɱɟɫɬɜɭ 

ɩɨɥɭɱɟɧɢɹ ɝɪɟɱɧɟɜɨɣ ɤɪɭɩɵ. 

ȼɧɟɞɪɟɧɢɟ ɩɪɟɞɥɚɝɚɟɦɨɣ ɬɟɯɧɨɥɨɝɢɢ ɦɨɠɟɬ ɞɚɬɶ ɛɨɥɶɲɨɣ 

ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ  ɢ ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɦɟɧɟɧɨ ɧɚ ɥɸɛɨɦ 

ɩɟɪɟɪɚɛɚɬɵɜɚɸɳɟɦ ɩɪɟɞɩɪɢɹɬɢɢ. 

ɉɪɟɞɥɚɝɚɟɦɚɹ ɭɫɬɚɧɨɜɤɚ, ɢɦɟɸɳɚɹ ɩɪɨɫɬɨɬɭ ɤɨɧɫɬɪɭɤɰɢɢ ɢ ɦɚɥɭɸ 

ɫɟɛɟɫɬɨɢɦɨɫɬɶ γ46γβ ɪɭɛ. ɢ ɜ ɬɨɠɟ ɜɪɟɦɹ ɞɨɫɬɚɬɨɱɧɨ ɜɵɫɨɤɭɸ 

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ – 1,8 ɬ/ɱ, ɦɟɧɶɲɢɟ ɡɚɬɪɚɬɵ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɩɨ 

ɫɪɚɜɧɟɧɢɸ ɫ ɞɪɭɝɢɦɢ ɚɧɚɥɨɝɢɱɧɵɦɢ ɦɚɲɢɧɚɦɢ,  ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɨɛɪɟɬɟɧɚ ɢ 

ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɩɪɚɤɬɢɱɟɫɤɢ ɥɸɛɵɦ ɯɨɡɹɣɫɬɜɨɦ. 

ɉɨ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɦ ɪɚɫɱɟɬɚɦ ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ɞɚɧɧɨɣ 

ɭɫɬɚɧɨɜɤɢ 1,8 ɝɨɞɚ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɤɨɷɮɮɢɰɢɟɧɬ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 

ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ ɪɚɜɟɧ 0,55, ɱɬɨ ɩɨɤɚɡɵɜɚɟɬ ɷɤɨɧɨɦɢɱɟɫɤɭɸ 

ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɶ ɟɟ ɩɪɢɨɛɪɟɬɟɧɢɹ ɢ ɩɪɢɦɟɧɟɧɢɹ. 
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