
 
 



 
 

ȺɇɈɌȺɐȱə 

ɋɬɟɩɚɧɨɜɚ ȼ.ɋ.  Ɋɨɡɪɨɛɤɚ ɬɟɯɧɨɥɨɝɿɣ ɧɚɩɨʀɜ ɬɚ ɫɨɭɫɧɨʀ ɩɪɨɞɭɤɰɿʀ ɧɚ ɨɫ-

ɧɨɜɿ ɝɨɪɿɯɨɞɩɥɿɞɧɨʀ ɬɚ ɧɚɫɿɧɧєɜɨʀ ɫɢɪɨɜɢɧɢ. – Ʉɜɚɥɿɮɿɤɚɰɿɣɧɨ-ɧɚɭɤɨɜɚ ɩɪɚɰɹ ɧɚ 

ɩɪɚɜɚɯ ɪɭɤɨɩɢɫɭ. 

Ⱦɢɫɟɪɬɚɰɿɹ ɧɚ ɡɞɨɛɭɬɬɹ ɧɚɭɤɨɜɨɝɨ ɫɬɭɩɟɧɹ ɤɚɧɞɢɞɚɬɚ ɬɟɯɧɿɱɧɢɯ ɧɚɭɤ ɡɚ 

ɫɩɟɰɿɚɥɶɧɿɫɬɸ 05.18.16 – ɬɟɯɧɨɥɨɝɿɹ ɯɚɪɱɨɜɨʀ ɩɪɨɞɭɤɰɿʀ. – Ɉɞɟɫɶɤɚ ɧɚɰɿɨɧɚɥɶɧɚ 

ɚɤɚɞɟɦɿɹ ɯɚɪɱɨɜɢɯ ɬɟɯɧɨɥɨɝɿɣ Ɇɿɧɿɫɬɟɪɫɬɜɚ ɨɫɜɿɬɢ ɿ ɧɚɭɤɢ ɍɤɪɚʀɧɢ, Ɉɞɟɫɚ, β017. 

Ⱦɢɫɟɪɬɚɰɿɹ ɩɪɢɫɜɹɱɟɧɚ ɪɨɡɪɨɛɰɿ ɿ ɧɚɭɤɨɜɨɦɭ ɨɛʉɪɭɧɬɭɜɚɧɧɸ ɬɟɯɧɨɥɨɝɿɣ 

ɯɚɪɱɨɜɨʀ ɩɪɨɞɭɤɰɿʀ ɡɿ ɡɛɚɥɚɧɫɨɜɚɧɢɦ ɫɤɥɚɞɨɦ ɛɿɨɥɨɝɿɱɧɨ ɰɿɧɧɢɯ ɪɟɱɨɜɢɧ ɧɚ ɨɫ-

ɧɨɜɿ ɝɨɪɿɯɨɩɥɿɞɧɨʀ ɬɚ ɧɚɫɿɧɧєɜɨʀ ɫɢɪɨɜɢɧɢ. 

ɍ ɞɢɫɟɪɬɚɰɿʀ ɧɚɜɟɞɟɧɨ ɚɧɚɥɿɡ ɫɭɱɚɫɧɨɝɨ ɫɬɚɧɭ ɜɢɪɨɛɧɢɰɬɜɚ ɫɨɭɫɧɨʀ ɩɪɨ-

ɞɭɤɰɿʀ ɞɢɫɩɟɪɫɧɨɝɨ ɬɢɩɭ ɧɚ ɨɫɧɨɜɿ ɫɢɪɨɜɢɧɢ ɪɨɫɥɢɧɧɨɝɨ ɩɨɯɨɞɠɟɧɧɹ. Ⱦɨɫɥɿ-

ɞɠɟɧɨ ɩɪɨɛɥɟɦɭ ɨɛɦɟɠɟɧɨɫɬɿ ɚɫɨɪɬɢɦɟɧɬɧɨɝɨ ɫɤɥɚɞɭ ɩɪɨɞɭɤɬɿɜ ɡɿ ɡɛɚɥɚɧɫɨɜɚ-

ɧɢɦ ɫɤɥɚɞɨɦ ɩɨɥɿɧɟɧɚɫɢɱɟɧɢɯ ɠɢɪɧɢɯ ɤɢɫɥɨɬ. Ɋɨɡɝɥɹɧɭɬɨ ɩɪɚɤɬɢɱɧɢɣ ɞɨɫɜɿɞ 

ɜɢɪɨɛɧɢɰɬɜɚ ɞɢɫɩɟɪɫɧɢɯ ɩɪɨɞɭɤɬɿɜ, ɚ ɫɚɦɟ ɛɟɡɚɥɤɨɝɨɥɶɧɢɯ ɧɚɩɨʀɜ ɬɚ ɫɨɭɫɧɨʀ 

ɩɪɨɞɭɤɰɿʀ, ɜɢɡɧɚɱɟɧɨ ɩɟɪɫɩɟɤɬɢɜɧɿ ɲɥɹɯɢ ɜɢɪɨɛɧɢɰɬɜɚ ɟɦɭɥɶɫɿɣɧɢɯ ɬɚ ɫɭɫɩɟɧ-

ɡɵɣɧɢɯ ɩɪɨɞɭɤɬɿɜ ɡɿ ɡɛɚɥɚɧɫɨɜɚɧɢɦ ɫɤɥɚɞɨɦ ɩɨɥɿɧɟɧɚɫɢɱɟɧɢɯ ɠɢɪɧɢɯ ɤɢɫɥɨɬ ɧɚ 

ɨɫɧɨɜɿ ɫɢɪɨɜɢɧɢ ɪɨɫɥɢɧɧɨɝɨ ɩɨɯɨɞɠɟɧɧɹ ɿ ɪɨɡɲɢɪɟɧɧɹ ɚɫɨɪɬɢɦɟɧɬɭ ɩɪɨɞɭɤɬɿɜ 

ɡɞɨɪɨɜɨɝɨ ɯɚɪɱɭɜɚɧɧɹ. 

Ⱦɨɜɟɞɟɧɨ ɞɨɰɿɥɶɧɿɫɬɶ ɜɢɤɨɪɢɫɬɚɧɧɹ ɹɞɪɚ ɜɨɥɨɫɶɤɨɝɨ ɝɨɪɿɯɭ ɬɚ ɧɚɫɿɧɧɹ ɱɿɚ 

ɭ ɹɤɨɫɬɿ ɫɢɪɨɜɢɧɢ ɞɥɹ ɜɢɪɨɛɧɢɰɬɜɚ ɩɪɨɞɭɤɬɿɜ ɡɞɨɪɨɜɨɝɨ ɯɚɪɱɭɜɚɧɧɹ ɞɥɹ ɡɚɤɥɚ-

ɞɿɜ ɪɟɫɬɨɪɚɧɧɨɝɨ ɝɨɫɩɨɞɚɪɫɬɜɚ. Ɉɛʉɪɭɧɬɨɜɚɧɨ ɦɨɠɥɢɜɿɫɬɶ ɪɨɡɪɨɛɥɟɧɧɹ ɿ ɜɢɤɨ-

ɪɢɫɬɚɧɧɹ ɭɧɿɜɟɪɫɚɥɶɧɨʀ ɨɫɧɨɜɢ ɞɥɹ ɜɢɝɨɬɨɜɥɟɧɧɹ ɛɟɡɚɥɤɨɝɨɥɶɧɢɯ ɧɚɩɨʀɜ ɬɚ ɫɨɭ-

ɫɧɨʀ ɩɪɨɞɭɤɰɿʀ ɧɚ ɨɫɧɨɜɿ ɝɨɪɿɯɨɩɥɿɞɧɨʀ ɫɢɪɨɜɢɧɢ, ɩɪɨɜɟɞɟɧɨ ɤɨɦɩɥɟɤɫɧɿ ɞɨɫɥɿ-

ɞɠɟɧɧɹ ɜɢɤɨɪɢɫɬɚɧɨʀ ɫɢɪɨɜɢɧɢ ɿ ɜɢɝɨɬɨɜɥɟɧɨʀ ɡ ɧɟʀ  ɩɪɨɞɭɤɰɿʀ. 

ɉɪɨɜɟɞɟɧɨ ɞɨɫɥɿɞɠɟɧɧɹ ɪɢɧɤɭ ɝɨɪɿɯɨɩɥɿɞɧɨʀ ɫɢɪɨɜɢɧɢ ɍɤɪɚʀɧɢ ɿ ɜɢɡɧɚɱɟ-

ɧɨ, ɳɨ ɡɚ ɩɨɠɢɜɧɨɸ ɿ ɛɿɨɥɨɝɿɱɧɨɸ ɰɿɧɧɿɫɬɸ, ɜɦɿɫɬɨɦ ɿ ɫɩɿɜɜɿɞɧɨɲɟɧɧɹɦ ɩɨɥɿɧɟ-

ɧɚɫɢɱɟɧɢɯ ɠɢɪɧɢɯ ɤɢɫɥɨɬ ω – γ ɿ ω – 6 ɬɚ ɰɿɧɨɜɨɸ ɩɨɥɿɬɢɤɨɸ ɪɟɚɥɿɡɚɰɿʀ, ɹɞɪɚ 

ɜɨɥɨɫɶɤɨɝɨ ɝɨɪɿɯɭ є ɩɟɪɫɩɟɤɬɢɜɧɨɸ ɫɢɪɨɜɢɧɨɸ ɞɥɹ ɜɢɝɨɬɨɜɥɟɧɧɹ ɫɬɪɚɜ ɡɞɨɪɨ-

ɜɨɝɨ ɯɚɪɱɭɜɚɧɧɹ. Ⱦɨ ɫɤɥɚɞɭ ɩɨɠɢɜɧɢɯ ɪɟɱɨɜɢɧ ɜɨɥɨɫɶɤɢɯ ɝɨɪɿɯɿɜ ɜɯɨɞɢɬɶ 60 – 



 
 
65 % ɠɢɪɿɜ, ɹɤɿ ɦɚɣɠɟ ɧɚ 80 % ɫɤɥɚɞɚɸɬɶɫɹ ɡ ɦɨɧɨ- ɬɚ ɩɨɥɿɧɟɧɚɫɢɱɟɧɢɯ ɠɢɪɧɢɯ 

ɤɢɫɥɨɬ.  

əɞɪɚ ɜɨɥɨɫɶɤɢɯ ɝɨɪɿɯɿɜ ɦɿɫɬɹɬɶ ɛɿɥɶɲɟ  15 % ɛɿɥɤɚ, ɹɤɢɣ ɦɿɫɬɢɬɶ ɜɫɿ ɧɟɡɚ-

ɦɿɧɧɿ ɚɦɿɧɨɤɢɫɥɨɬɢ ɿ ɦɚє ɜɢɫɨɤɭ ɡɛɚɥɚɧɫɨɜɚɧɿɫɬɶ ɧɚɛɥɢɠɟɧɭ ɞɨ ɿɞɟɚɥɶɧɨɝɨ ɛɿɥ-

ɤɚ. Ȼɿɨɥɨɝɿɱɧɚ ɡɚɫɜɨɸɜɚɧɿɫɬɶ ɛɿɥɤɿɜ ɹɞɪɚ ɜɨɥɨɫɶɤɨɝɨ ɝɨɪɿɯɭ ɡɚ ɪɿɜɧɟɦ ɥɿɦɿɬɨɜɚ-

ɧɢɯ ɧɟɡɚɦɿɧɧɢɯ ɚɦɿɧɨɤɢɫɥɨɬ, ɭ ɜɿɞɩɨɜɿɞɧɨɫɬɿ ɞɨ ɪɨɡɪɚɯɨɜɚɧɨɝɨ ɚɦɿɧɨɤɢɫɥɨɬɧɨɝɨ 

ɫɤɨɪɭ, ɞɨɪɿɜɧɸє 51 %, ɳɨ ɜɜɚɠɚєɬɶɫɹ ɜɢɫɨɤɢɦ ɩɨɤɚɡɧɢɤɨɦ ɞɥɹ ɛɿɥɤɿɜ ɪɨɫɥɢɧɧɨʀ 

ɫɢɪɨɜɢɧɢ. 

ȿɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ ɜɫɬɚɧɨɜɥɟɧɨ ɨɩɬɢɦɚɥɶɧɿ ɪɟɠɢɦɢ ɜɨɥɨɝɨ-ɬɟɩɥɨɜɨɝɨ ɨɛ-

ɪɨɛɥɟɧɧɹ ɹɞɪɚ ɜɨɥɨɫɶɤɨɝɨ ɝɨɪɿɯɭ ɞɥɹ ɨɬɪɢɦɚɧɧɹ ɬɨɧɤɨɞɢɫɩɟɪɫɧɢɯ ɩɪɨɞɭɤɬɿɜ 

ɯɚɪɱɭɜɚɧɧɹ. Ⱦɨɫɥɿɞɠɟɧɨ ɜɩɥɢɜ ɩɨɩɟɪɟɞɧɶɨʀ ɩɿɞɝɨɬɨɜɤɢ ɹɞɪɚ ɜɨɥɨɫɶɤɨɝɨ ɝɨɪɿɯɚ 

ɞɨ ɩɟɪɟɪɨɛɥɟɧɧɹ, ɜɢɤɨɪɢɫɬɨɜɭɸɱɢ ɤɨɪɨɬɤɨɬɟɪɦɿɧɨɜɟ ɜɢɫɨɤɨɬɟɦɩɟɪɚɬɭɪɧɟ ɨɛ-

ɪɨɛɥɟɧɧɹ ɬɚ ɬɪɢɜɚɥɟ ɡɚɦɨɱɭɜɚɧɧɹ ɭ ɜɨɞɿ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɿ ɧɚɜɤɨɥɢɲɧɶɨɝɨ ɫɟɪɟ-

ɞɨɜɢɳɚ ɡ ɧɚɫɬɭɩɧɢɦ ɜɨɥɨɝɨ-ɬɟɩɥɨɜɢɦ ɨɛɪɨɛɥɟɧɧɹɦ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɿ ɤɢɩɥɹɱɨʀ 

ɜɨɞɢ. ȼɫɬɚɧɨɜɥɟɧɨ, ɳɨ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɿ β00 °ɋ ɜɿɞɛɭɜɚєɬɶɫɹ ɩɨɝɿɪɲɟɧɧɹ ɠɢɪ-

ɧɨɤɢɫɥɨɬɧɨɝɨ ɫɤɥɚɞɭ ɝɨɪɿɯɨɩɥɿɞɧɨʀ ɫɢɪɨɜɢɧɢ ɿ ɩɨɪɭɲɭєɬɶɫɹ ɨɩɬɢɦɚɥɶɧɟ ɫɩɿɜ-

ɜɿɞɧɨɲɟɧɧɹ ɩɨɥɿ ɧɟɧɚɫɢɱɟɧɢɯ ɠɢɪɧɢɯ ɤɢɫɥɨɬ ω – γ ɿ ω – 6 ɠɢɪɧɢɯ ɤɢɫɥɨɬ. 

Ⱦɨɜɟɞɟɧɨ, ɳɨ ɩɿɞ ɜɩɥɢɜɨɦ ɡɚɦɨɱɭɜɚɧɧɹ ɹɞɪɚ ɜɨɥɨɫɶɤɨɝɨ ɝɨɪɿɯɚ ɭ ɜɨɞɿ  

ɩɪɨɬɹɝɨɦ 10 ɝɨɞ ɬɚ ɣɨɝɨ ɧɚɫɬɭɩɧɨʀ ɜɨɥɨɝɨ-ɬɟɩɥɨɜɨʀ ɨɛɪɨɛɤɢ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɿ 

ɜɨɞɢ Э = (λ8 – 100) ɨɋ ɩɪɨɬɹɝɨɦ 1β0 ɫ, ɪɭɣɧɭɸɬɶɫɹ ɫɨɥɿ ɮɿɬɢɧɨɜɨʀ ɤɢɫɥɨɬɢ ɿ  ɩɨ-

ɤɪɚɳɭєɬɶɫɹ ɡɚɫɜɨɸɜɚɧɧɹ ɩɪɨɞɭɤɬɭ. ȼɫɬɚɧɨɜɥɟɧɨ, ɳɨ ɩɿɫɥɹ ɜɨɥɨɝɨ-ɬɟɩɥɨɜɨʀ ɨɛ-

ɪɨɛɤɢ ɜɦɿɫɬ ɮɿɬɚɬɿɜ ɭ ɹɞɪɿ ɜɨɥɨɫɶɤɨɝɨ ɝɨɪɿɯɭ ɡɦɟɧɲɭєɬɶɫɹ ɧɚ 55 %, ɳɨ ɫɜɿɞɱɢɬɶ 

ɩɪɨ ɪɨɡɩɚɞ ɫɨɥɟɣ ɦɿɨ-ɿɧɨɡɢɬ-ɝɟɤɫɚɮɨɫɮɨɪɧɨʀ ɤɢɫɥɨɬɢ.  

ȼɫɬɚɧɨɜɥɟɧɨ, ɳɨ ɜɨɥɨɝɨ-ɬɟɩɥɨɜɟ ɨɛɪɨɛɥɟɧɧɹ ɜɩɥɢɜɚє ɧɚ ɨɪɝɚɧɨɥɟɩɬɢɱɧɿ 

ɬɚ ɪɟɨɥɨɝɿɱɧɿ ɜɥɚɫɬɢɜɨɫɬɿ ɩɪɨɞɭɤɬɭ. ɉɪɢ ɬɪɢɜɚɥɨɦɭ ɡɚɦɨɱɭɜɚɧɧɿ ɭ ɜɨɞɿ ɹɞɪɚ ɜɨ-

ɥɨɫɶɤɨɝɨ ɝɨɪɿɯɭ ɡɦɟɧɲɭєɬɶɫɹ ɦɿɰɧɿɫɬɶ ɣɨɝɨ ɫɬɪɭɤɬɭɪɢ ɦɚɣɠɟ ɭ 18 ɪɚɡɿɜ, ɳɨ ɩɨ-

ɡɢɬɢɜɧɨ ɜɥɢɜɚє ɧɚ ɧɚɫɬɭɩɧɢɣ ɩɪɨɰɟɫ ɩɨɞɪɿɛɧɟɧɧɹ ɝɨɪɿɯɨɩɥɿɞɧɨʀ ɫɢɪɨɜɢɧɢ ɿ ɜɢ-

ɥɭɱɟɧɧɹ ɪɨɡɱɢɧɧɢɯ ɪɟɱɨɜɢɧ. 

Ⱦɨɫɥɿɞɠɟɧɨ ɜɩɥɢɜ ɜɨɥɨɝɨ-ɬɟɩɥɨɜɨɝɨ ɨɛɪɨɛɥɟɧɧɹ ɧɚ ɦɿɤɪɨɛɿɨɥɨɝɿɱɧɿ ɩɨɤɚ-

ɡɧɢɤɢ ɜɢɯɿɞɧɨʀ ɫɢɪɨɜɢɧɢ ɬɚ ɹɤɿɫɬɶ ɠɢɪɨɜɨʀ ɫɤɥɚɞɨɜɨʀ ɹɞɪɚ ɜɨɥɨɫɶɤɨɝɨ ɝɨɪɿɯɭ. 



 
 
ɉɪɢ ɫɭɯɿɣ ɬɟɩɥɨɜɿɣ ɬɚ ɜɨɥɨɝɨ-ɬɟɩɥɨɜɿɣ ɨɛɪɨɛɤɚɯ ɡɦɟɧɲɭєɬɶɫɹ ɜɦɿɫɬ ɄɆȺ-

ɎȺɧɆ. Ɉɛɢɞɜɚ ɫɩɨɫɨɛɢ ɩɿɞɝɨɬɨɜɤɢ ɹɞɪɚ ɜɨɥɨɫɶɤɨɝɨ ɝɨɪɿɯɭ ɞɨ ɩɟɪɟɪɨɛɤɢ ɡɦɟɧ-

ɲɭɸɬɶ ɤɿɥɶɤɿɫɬɶ ɩɥɿɫɧɹɜɢɯ ɝɪɢɛɿɜ ɬɚ ɞɪɿɠɞɠɿɜ. ɉɪɢ ɫɭɯɿɣ ɜɢɫɨɤɨɬɟɦɩɟɪɚɬɭɪɧɿɣ 

ɨɛɪɨɛɰɿ ɜɿɞɛɭɜɚєɬɶɫɹ ɡɛɿɥɶɲɟɧɧɹ ɤɢɫɥɨɬɧɨɝɨ ɬɚ ɩɟɪɟɤɿɫɧɨɝɨ ɱɢɫɟɥ ɠɢɪɭ ɭ 1,5 

ɪɚɡɢ ɬɚ ɡɧɢɠɟɧɧɹ ɣɨɞɧɨɝɨ ɱɢɫɥɚ, ɳɨ ɫɜɿɞɱɢɬɶ ɩɪɨ ɡɦɟɧɲɟɧɧɹ ɜɦɿɫɬɭ ɧɟɧɚɫɢɱɟ-

ɧɢɯ ɠɢɪɧɢɯ ɤɢɫɥɨɬ. ɉɪɢ ɜɨɥɨɝɨ-ɬɟɩɥɨɜɿɣ ɨɛɪɨɛɰɿ  ɤɢɫɥɨɬɧɟ ɬɚ ɩɟɪɟɤɢɫɧɟ ɱɢɫɥɚ 

ɧɟɡɧɚɱɧɨ ɩɿɞɜɢɳɭєɬɶɫɹ, ɚ ɣɨɞɧɟ ɱɢɫɥɨ ɡɚɥɢɲɚєɬɶɫɹ ɦɚɣɠɟ ɛɟɡ ɡɦɿɧ. ȼɫɬɚɧɨɜɥɟ-

ɧɨ, ɳɨ ɜɨɥɨɝɨ-ɬɟɩɥɨɜɟ ɨɛɪɨɛɥɟɧɧɹ є ɪɚɰɿɨɧɚɥɶɧɢɦ ɫɩɨɫɨɛɨɦ ɩɿɞɝɨɬɨɜɤɢ ɹɞɪɚ 

ɜɨɥɨɫɶɤɨɝɨ ɝɨɪɿɯɭ ɞɨ ɩɨɞɚɥɶɲɨʀ ɬɟɯɧɨɥɨɝɿɱɧɨʀ ɩɟɪɟɪɨɛɤɢ, ɜɢɤɨɪɢɫɬɚɧɧɹ ɹɤɨɝɨ 

ɦɚɣɠɟ ɧɟ ɩɨɝɿɪɲɭє ɹɤɿɫɧɢɣ ɫɤɥɚɞ ɧɟɧɚɫɢɱɟɧɢɯ ɠɢɪɧɢɯ ɤɢɫɥɨɬ ɫɢɪɨɜɢɧɢ.  

ɉɪɨɜɟɞɟɧɨ ɞɨɫɥɿɞɠɟɧɧɹ ɜɩɥɢɜɭ ɨɫɧɨɜɧɢɯ ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɮɚɤɬɨɪɿɜ ɧɚ ɩɪɨ-

ɰɟɫ ɜɢɪɨɛɧɢɰɬɜɚ ɬɨɧɤɨɩɨɞɪɿɛɧɟɧɨʀ ɞɢɫɩɟɪɫɿʀ ɧɚ ɨɫɧɨɜɿ ɹɞɪɚ ɜɨɥɨɫɶɤɨɝɨ ɝɨɪɿɯɭ 

ɬɚ ʀɯ ɜɩɥɢɜɭ ɧɚ ɯɿɦɿɱɧɿ, ɮɿɡɢɤɨ-ɯɿɦɿɱɧɿ, ɪɟɨɥɨɝɿɱɧɿ ɬɚ ɨɪɝɚɧɨɥɟɩɬɢɱɧɿ ɩɨɤɚɡɧɢɤɢ 

ɨɬɪɢɦɚɧɢɯ ɧɚɩɿɜɮɚɛɪɢɤɚɬɿɜ. Ⱦɨɫɥɿɞɠɟɧɨ ɜɩɥɢɜ ɝɿɞɪɨɦɨɞɭɸ ɧɚ ɹɤɿɫɬɶ ɨɬɪɢɦɚɧɨʀ 

ɫɢɫɬɟɦɢ. Ⱦɨɜɟɞɟɧɨ, ɳɨ ɩɪɢ ɩɨɞɪɿɛɧɟɧɧɿ ɜɨɥɨɫɶɤɨɝɨ ɝɨɪɿɯɭ ɭ ɜɨɞɧɨɦɭ ɫɟɪɟɞɨ-

ɜɢɳɿ, ɜɢɤɨɪɢɫɬɨɜɭɸɱɢ ɝɿɞɪɨɦɨɞɭɥɶ 1μ10, ɜɿɞɛɭɜɚєɬɶɫɹ ɪɨɡɲɚɪɭɜɚɧɧɹ ɞɢɫɩɟɪɫɿʀ 

ɬɚ ɩɨɝɿɪɲɟɧɧɹ ʀʀ ɨɪɝɚɧɨɥɟɩɬɢɱɧɢɯ ɜɥɚɫɬɢɜɨɫɬɟɣ. Ɂɦɟɧɲɟɧɧɹ ɝɿɞɪɨɦɨɞɭɥɸ ɫɭ-

ɦɿɲɿ ɞɨ 1μ5 ɩɪɢɡɜɨɞɢɬɶ ɞɨ ɩɨɤɪɚɳɟɧɧɹ ɨɪɝɚɧɨɥɟɩɬɢɱɧɢɯ ɜɥɚɫɬɢɜɨɫɬɟɣ, ɚɥɟ 

ɨɬɪɢɦɚɧɢɣ ɩɪɨɞɭɤɬ ɦɚє ɡɚɧɚɞɬɨ ɝɭɫɬɭ ɤɨɧɫɢɫɬɟɧɰɿɸ. Ɇɟɬɨɞɨɦ ɦɚɬɟɦɚɬɢɱɧɨɝɨ 

ɦɨɞɟɥɸɜɚɧɧɹ ɩɪɨɰɟɫɭ ɨɬɪɢɦɚɧɧɹ ɝɨɪɿɯɨɜɨʀ ɞɢɫɩɟɪɫɿʀ, ɹɤɢɣ ɛɚɡɭєɬɶɫɹ ɧɚ ɟɤɫɩɟ-

ɪɢɦɟɧɬɚɥɶɧɢɯ ɞɚɧɢɯ, ɜɫɬɚɧɨɜɥɟɧɨ, ɳɨ ɪɚɰɿɨɧɚɥɶɧɢɦ ɫɩɿɜɜɿɞɧɨɲɟɧɧɹɦ ɫɢɪɨɜɢ-

ɧɢ ɿ ɜɨɞɢ є ɝɿɞɪɨɦɨɞɭɥɶ 1μ7.  

ȼɫɬɚɧɨɜɥɟɧɨ, ɳɨ ɞɥɹ ɨɬɪɢɦɚɧɧɹ ɬɨɧɤɨɞɢɫɩɟɪɫɧɨɝɨ ɩɪɨɞɭɤɬɭ ɡ ɧɟɨɛɯɿɞ-

ɧɢɦɢ ɮɿɡɢɤɨ-ɯɿɦɿɱɧɢɦɢ ɿ ɪɟɨɥɨɝɿɱɧɢɦɢ ɜɥɚɫɬɢɜɨɫɬɹɦɢ ɧɚ ɨɫɧɨɜɿ ɝɨɪɿɯɨɩɥɿɞɧɨʀ 

ɫɢɪɨɜɢɧɢ, ɧɟɨɛɯɿɞɧɨ ɩɪɨɜɨɞɢɬɢ ɞɜɨɪɚɡɨɜɟ ɩɨɞɪɿɛɧɟɧɧɹ ɫɢɪɨɜɢɧɢ ɭ ɜɨɞɧɨɦɭ 

ɫɟɪɟɞɨɜɢɳɿ, ɜɢɤɨɪɢɫɬɨɜɭɸɱɢ ɛɥɟɧɞɟɪ ɩɨɬɭɠɧɿɫɬɸ  λ00 ȼɬ ɿ ɛɿɥɶɲɟ, ɩɪɨɬɹɝɨɦ  

γ00 ɫ ɡ ɧɚɫɬɨɸɜɚɧɧɹɦ ɦɿɠ ɩɪɨɰɟɫɚɦɢ ɩɨɞɪɿɛɧɟɧɧɹ ɩɪɨɬɹɝɨɦ γ0 ɯɜ ɩɪɢ ɬɟɦɩɟɪɚ-

ɬɭɪɿ ɧɚɜɤɨɥɢɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ. 

Ⱦɨɫɥɿɞɠɟɧɨ ɮɪɚɤɰɿɣɧɢɣ ɫɤɥɚɞ ɩɪɨɞɭɤɬɭ, ɨɬɪɢɦɚɧɝɨ ɡɚ ɪɨɡɪɨɛɥɟɧɢɦɢ ɬɟɯ-

ɧɨɥɨɝɿɱɧɢɦɢ ɪɟɠɢɦɚɦɢ, ɪɨɡɦɿɪ ɱɚɫɬɨɱɨɤ, ɪɨɡɦɿɪ ɛɿɥɤɨɜɢɯ ɝɥɨɛɭɥ, ɩɪɨɜɟɞɟɧɨ 



 
 
ɦɿɤɪɨɫɬɪɭɤɬɭɪɧɿ ɞɨɫɥɿɞɠɟɧɧɹ. ȼɫɬɚɧɨɜɥɟɧɨ, ɳɨ ɞɢɫɩɟɪɫɧɚ ɫɢɫɬɟɦɚ ɩɨɞɪɿɛɧɟɧɨ-

ɝɨ ɹɞɪɚ ɜɨɥɨɫɶɤɨɝɨ ɝɨɪɿɯɭ є ɨɞɧɨɪɿɞɧɨɸ ɿ ɦɿɫɬɢɬɶ ɛɥɢɡɶɤɨ 70 % ɱɚɫɬɨɱɨɤ ɪɨɡɦɿ-

ɪɨɦ  β6∙10-6 ɦ. ɒɥɹɯɨɦ ɞɨɫɥɿɞɠɟɧɧɹ ɨɬɪɢɦɚɧɨʀ ɫɢɫɬɟɦɢ ɩɿɞ ɦɿɤɪɨɫɤɨɩɨɦ ɜɦɬɚ-

ɧɨɜɥɟɧɨ, ɳɨ ɞɢɫɩɟɪɫɿɹ ɹɞɪɚ ɜɨɥɨɫɶɤɨɝɨ ɝɨɪɿɯɭ ɭ ɜɨɞɿ ɩɪɟɞɫɬɚɜɥɹє ɫɨɛɨɸ ɦɧɨ-

ɠɢɧɧɭ ɟɦɭɥɶɫɿɸ ɬɢɩɭ ɜɨɞɚ/ɦɚɫɥɨ/ɜɨɞɚ. 

ȼ ɪɨɛɨɬɿ ɜɢɤɨɪɢɫɬɚɧɨ ɧɚɫɿɧɧɹ ɱɿɚ, ɹɤɢɦ ɲɢɪɨɤɨ ɤɨɪɢɫɬɭɸɬɶɫɹ ɞɿєɬɨɥɨɝɢ 

ɡɚɯɿɞɧɢɯ ɤɪɚʀɧ. ɉɪɨɜɟɞɟɧɨ ɩɨɪɿɜɧɹɥɶɧɢɣ ɚɧɚɥɿɡ ɯɿɦɿɱɧɨɝɨ ɫɤɥɚɞɭ, ɜɨɥɨɝɨ-

ɩɨɝɥɢɧɚɸɱɨʀ ɿ ɜɨɥɨɝɨɡɜ’ɹɡɭɸɱɨʀ ɡɞɚɬɧɨɫɬɿ ɧɚɫɿɧɧɹ ɱɿɚ ɬɚ ɧɚɫɿɧɧɹ ɥɶɨɧɭ. ȼɫɬɚɧɨ-

ɜɥɟɧɨ, ɳɨ ɧɚɫɿɧɧɹ ɱɿɚ ɡɚ ɜɦɿɫɬɨɦ ω – γ ɠɢɪɧɢɯ ɤɢɫɥɨɬ, ɜɿɬɚɦɿɧɿɜ ɬɚ ɦɿɧɟɪɚɥɶɧɢɯ 

ɪɟɱɨɜɢɧ, ɮɿɡɢɤɨ-ɯɿɦɿɱɧɢɦɢ ɿ ɪɟɨɥɨɝɿɱɧɢɦɢ ɜɥɚɫɬɢɜɨɫɬɹɦɢ ɡɧɚɱɧɨ ɜɢɩɟɪɟɞɠɚє 

ɧɚɫɿɧɧɹ ɥɶɨɧɭ. ɇɚɫɿɧɧɹ ɱɿɚ ɦɚє ɛɿɥɶɲ ɜɢɪɚɠɟɧɭ ɡɞɚɬɧɿɫɬɶ ɞɨ ɩɨɝɥɢɧɚɧɧɹ ɜɨɥɨɝɢ. 

Ɇɚɫɚ ɣɨɝɨ ɩɪɢ ɡɚɦɨɱɭɜɚɧɧɿ ɡɛɿɥɶɲɭєɬɶɫɹ ɜ 10 – 1β ɪɚɡɿɜ, ɧɚ ɜɿɞɦɿɧɭ ɜɿɞ ɧɚɫɿɧɧɹ 

ɥɶɨɧɭ, ɦɚɫɚ ɹɤɨɝɨ ɡɛɿɥɶɲɭєɬɶɫɹ ɬɿɥɶɤɢ ɭ γ – 4 ɪɚɡɢ. ȼɨɥɨɝɨɭɬɪɢɦɭɸɱɚ ɡɞɚɬɧɿɫɬɶ 

ɧɚɫɿɧɧɹ ɱɿɚ ɩɨɜ’ɹɡɚɧɚ ɡ ɭɬɜɨɪɟɧɧɹɦ ɝɟɥɟɩɨɞɿɛɧɨɝɨ ɲɚɪɭ ɧɚɜɤɨɥɨ ɤɨɠɧɨɝɨ ɡɟɪɧɚ 

ɧɚɫɿɧɧɹ, ɹɤɢɣ ɧɟ ɪɭɣɧɭєɬɶɫɹ ɜ ɩɪɨɰɟɫɿ ɡɛɟɪɿɝɚɧɧɹ ɿ ɜɢɤɨɪɢɫɬɚɧɧɹ. Ɉɬɪɢɦɚɧɿ 

ɞɚɧɧɿ ɫɜɿɞɱɚɬɶ, ɳɨ ɧɚɫɿɧɧɹ ɱɿɚ ɞɨɰɿɥɶɧɨ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɜ ɹɤɨɫɬɿ ɫɬɪɭɤɬɭɪɨɭɬ-

ɜɨɪɸɜɚɱɚ. ȼɢɤɨɪɢɫɬɚɧɧɹ ɧɚɫɿɧɧɹ ɱɿɚ ɞɨɡɜɨɥɹє ɧɟ ɬɿɥɶɤɢ ɩɿɞɜɢɳɭɜɚɬɢ ɩɨɠɢɜɧɭ, 

ɛɿɨɥɨɝɿɱɧɭ ɿ ɮɿɡɿɨɥɨɝɿɱɧɭ ɰɿɧɧɿɫɬɶ ɩɪɨɞɭɤɬɿɜ ɯɚɪɱɭɜɚɧɧɹ, ɚɥɟ ɣ ɨɬɪɢɦɭɜɚɬɢ ɩɪɨ-

ɞɭɤɬɢ ɡ ɩɟɜɧɢɦɢ ɪɟɨɥɨɝɿɱɧɢɦɢ ɜɥɚɫɬɢɜɨɫɬɹɦɢ.  

ɇɚ ɩɿɞɫɬɚɜɿ ɬɟɨɪɟɬɢɱɧɢɯ ɬɚ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɢɯ ɞɨɫɥɿɞɠɟɧɶ ɪɨɡɪɨɛɥɟɧɨ 

ɚɫɨɪɬɢɦɟɧɬ ɯɚɪɱɨɜɢɯ ɩɪɨɞɭɤɬɿɜ, ɹɤɿ ɜɤɥɸɱɚɸɬɶ ɜ ɹɤɨɫɬɿ ɭɧɿɜɟɪɫɚɥɶɧɨʀ ɨɫɧɨɜɢ 

ɜɨɞɧɭ ɟɦɭɥɶɫɿɸ ɹɞɪɚ ɜɨɥɨɫɶɤɨɝɨ ɝɨɪɿɯɭ ɬɚ ɬɜɟɪɞɢɣ ɡɚɥɢɲɨɤ, ɳɨ ɭɬɜɨɪɸєɬɶɫɹ  

ɩɿɫɥɹ ɜɿɞɞɿɥɟɧɧɹ ɪɨɡɱɢɧɧɨʀ ɮɪɚɤɰɿʀ. Ɋɨɡɪɨɛɥɟɧɨ ɬɟɯɧɨɥɨɝɿʀ ɿ ɪɟɰɟɩɬɭɪɢ ɝɨɪɿɯɨ-

ɜɨɝɨ ɧɚɩɨɸ, ɞɟɜ’ɹɬɢ ɪɟɰɟɩɬɭɪ ɧɚɩɨʀɜ ɫɦɭɡɿ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɮɪɭɤɬɨɜɨʀ, ɹɝɿɞɧɨʀ 

ɬɚ ɨɜɨɱɟɜɨʀ ɫɢɪɨɜɢɧɢ, ɚ ɬɚɤɨɠ ɭɧɿɜɟɪɫɚɥɶɧɨʀ ɨɫɧɨɜɚ ɞɥɹ ɩɪɢɝɨɬɭɜɚɧɧɹ ɫɨɭɫɧɨʀ 

ɩɪɨɞɭɤɰɿʀ ɿ ɡɟɥɟɧɨɝɨ ɝɨɪɿɯɨɜɨɝɨ ɫɨɭɫɭ ɞɥɹ ɡɚɤɥɚɞɿɜ ɪɟɫɬɨɪɚɧɧɨɝɨ ɝɨɫɩɨɞɚɪɫɬɜɚ. 

Ɋɨɡɪɨɛɥɟɧɿ ɭɧɿɜɟɪɫɚɥɶɧɿ ɨɫɧɨɜɢ ɞɨɡɜɨɥɹɸɬɶ ɜɢɝɨɬɨɜɥɹɬɢ ɯɚɪɱɨɜɿ ɩɪɨɞɭɤɬɢ ɡɿ 

ɡɛɚɥɚɧɫɨɜɚɧɢɦ ɫɤɥɚɞɨɦ ɠɢɪɧɢɯ ɤɢɫɥɨɬ, ɞɨɬɪɢɦɭɸɱɢɫɶ ɪɟɤɨɦɟɧɞɨɜɚɧɨɝɨ 

ɎȺɈ/ȼɈɈɁ ɫɩɿɜɜɿɞɧɨɲɟɧɧɹ ɠɢɪɧɢɯ ɤɢɫɥɨɬ ω – γ ɞɨ ω – 6 ɧɚ ɪɿɜɧɿ 1μ4 ɨɞɢɧɢɰɶ. 



 
 

Ⱦɨɫɥɿɞɠɟɧɨ ɛɿɨɥɨɝɿɱɧɭ ɰɿɧɧɿɫɬɶ ɬɚ ɮɿɡɢɤɨ-ɯɿɦɿɱɧɿ ɜɥɚɫɬɢɜɨɫɬɿ ɪɨɡɪɨɛɥɟɧɨʀ 

ɩɪɨɞɭɤɰɿʀ ɧɚ ɨɫɧɨɜɿ ɝɨɪɿɯɨɩɥɿɞɧɨʀ ɫɢɪɨɜɢɧɢ. Ȼɿɥɤɨɜɚ ɬɚ ɠɢɪɨɜɚ ɫɤɥɚɞɨɜɿ ɝɨɪɿɯɨ-

ɜɨɝɨ ɧɚɩɨɸ ɫɬɚɧɨɜɥɹɬɶ ɛɥɢɡɶɤɨ β1,8 ɬɚ 45,0 %, ɜɿɞɩɨɜɿɞɧɨ,  ɜɿɞ ɡɚɝɚɥɶɧɨʀ ɤɿɥɶɤɨ-

ɫɬɿ ɫɭɯɢɯ ɪɟɱɨɜɢɧ. Ⱦɨɫɥɿɞɠɟɧɧɹ ɮɪɚɤɰɿɣɧɨɝɨ ɫɤɥɚɞɭ ɛɿɥɤɿɜ ɝɨɪɿɯɨɜɨɝɨ ɧɚɩɨɸ 

ɫɜɿɞɱɢɬɶ ɩɪɨ ɡɧɚɱɧɢɣ ɜɦɿɫɬ ɥɟɝɤɨɡɚɫɜɨɸɜɚɧɢɯ ɚɥɶɛɭɦɿɧɿɜ ɬɚ ɝɥɨɛɭɥɿɧɿɜ. ȼɫɬɚ-

ɧɨɜɥɟɧɨ, ɳɨ ɥɿɦɿɬɭɸɱɨɸ ɚɦɿɧɨɤɢɫɥɨɬɨɸ ɭ ɫɤɥɚɞɿ ɛɿɥɤɿɜ є ɥɿɡɢɧ, ɯɿɦɿɱɧɢɣ ɫɤɨɪ 

ɹɤɨʀ ɫɬɚɧɨɜɢɬɶ ɛɥɢɡɶɤɨ 6γ,0 %. ɀɢɪɨɜɚ ɫɤɥɚɞɨɜɚ ɝɨɪɿɯɨɜɨɝɨ ɧɚɩɨɸ ɦɿɫɬɢɬɶ  

50 %  ɥɿɧɨɥɟɜɨʀ,  βγ,8 % ɨɥɟʀɧɨɜɨʀ ɬɚ  11,7 % ɥɿɧɨɥɟɧɨɜɨʀ ɠɢɪɧɢɯ ɤɢɫɥɨɬ. 

Ⱦɨɫɥɿɞɠɟɧɧɹ ɦɿɤɪɨɛɿɨɥɨɝɿɱɧɢɯ ɩɨɤɚɡɧɢɤɿɜ ɧɚɩɨɸ ɡɚɫɜɿɞɱɢɥɨ, ɳɨ ɡɛɟɪɿɝɚ-

ɬɢ ɧɚɩɿɣ ɧɟɨɛɯɿɞɧɨ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɿ (0 – 6) ° ɋ  ɧɟ ɛɿɥɶɲɟ γ ɞɿɛ. Ȼɿɥɶɲ ɬɪɢɜɚɥɟ 

ɡɛɟɪɿɝɚɧɧɹ ɩɪɢɡɜɨɞɢɬɶ ɞɨ ɪɨɡɜɢɬɤɭ ɝɪɢɛɤɨɜɨʀ ɦɿɤɪɨɮɥɨɪɢ.  

Ⱦɥɹ ɩɿɞɬɜɟɪɞɠɟɧɧɹ ɚɤɬɭɚɥɶɧɨɫɬɿ ɧɚɭɤɨɜɨʀ ɪɨɡɪɨɛɤɢ ɬɚ ɨɛʉɪɭɧɬɭɜɚɧɧɹ 

ɤɨɧɤɭɪɟɧɬɨɫɩɪɨɦɨɠɧɨɫɬɿ ɧɚɩɨɸ ɧɚ ɨɫɧɨɜɿ ɜɨɥɨɫɶɤɨɝɨ ɝɨɪɿɯɭ ɧɚ ɪɢɧɤɭ ɯɚɪɱɨɜɨʀ 

ɩɪɨɞɭɤɰɿʀ, ɩɪɨɜɟɞɟɧɨ ɩɨɪɿɜɧɹɧɧɹ ɪɟɨɥɨɝɿɱɧɢɯ ɬɚ ɨɪɝɚɧɨɥɟɩɬɢɱɧɢɯ ɩɨɤɚɡɧɢɤɿɜ 

ɪɨɡɪɨɛɥɟɧɨɝɨ ɧɚɩɨɸ, ɤɨɪɨɜ’ɹɱɨɝɨ ɦɨɥɨɤɚ ɿ ɧɚɩɨɸ ɡ ɬɨɪɝɿɜɟɥɶɧɨʀ ɦɟɪɟɠɿ, ɜɢɝɨ-

ɬɨɜɥɟɧɨɝɨ ɧɚ ɨɫɧɨɜɿ ɦɢɝɞɚɥɶɧɨɝɨ ɝɨɪɿɯɭ. ȼɫɬɚɧɨɜɥɟɧɨ, ɳɨ ɪɨɡɪɨɛɥɟɧɢɣ ɧɚɩɿɣ 

ɜɨɥɨɞɿє ɦɟɧɲɨɸ ɳɿɥɶɧɿɫɬɸ ɬɚ ɝɭɫɬɢɧɨɸ, ɩɨɪɿɜɧɹɧɨ ɡ ɤɨɧɬɪɨɥɶɧɢɦɢ ɡɪɚɡɤɚɦɢ, 

ɚɥɟ ɦɚє ɛɿɥɶɲɭ ɩɿɧɨɭɬɜɨɪɸɸɱɭ ɡɞɚɬɧɿɫɬɶ ɬɚ ɬɪɢɜɚɥɿɲɭ ɫɬɿɣɤɿɫɬɶ ɩɿɧɢ. ɍ ɩɨɪɿɜ-

ɧɹɧɧɿ ɡ ɩɪɨɦɢɫɥɨɜɢɦ ɚɧɚɥɨɝɨɦ ɧɚɩɨɸ ɡ ɦɢɝɞɚɥɶɧɨɝɨ ɝɨɪɿɯɭ, ɪɨɡɪɨɛɥɟɧɢɣ ɧɚɩɿɣ 

ɦɿɫɬɢɬɶ ɛɿɥɶɲɟ ɫɭɯɢɯ ɪɟɱɨɜɢɧ. Ɂɨɜɧɿɲɧɿɣ ɜɢɝɥɹɞ ɿ ɨɪɝɚɧɨɥɟɩɬɢɱɧɿ ɜɥɚɫɬɢɜɨɫɬɿ 

ɜɫɿɯ ɡɪɚɡɤɿɜ ɜɿɞɩɨɜɿɞɚɸɬɶ ɫɬɚɧɞɚɪɬɭ. ɋɩɨɫɬɟɪɿɝɚєɬɶɫɹ ɡɧɚɱɧɚ ɜɿɞɦɿɧɧɿɫɬɶ ɫɦɚɤɨ-

ɜɢɯ ɜɥɚɫɬɢɜɨɫɬɟɣ. 

 Ɂɜɚɠɚɸɱɢ ɧɚ ɡɪɨɫɬɚɧɧɹ ɩɨɩɢɬɭ ɬɚ ɩɨɩɭɥɹɪɧɨɫɬɿ ɧɚɩɨʀɜ ɫɦɭɡɿ, ɪɨɡɪɨɛɥɟɧɨ 

ɭɧɿɜɟɪɫɚɥɶɧɭ ɨɫɧɨɜɭ ɞɥɹ ʀɯ ɲɜɢɞɤɨɝɨ ɩɪɢɝɨɬɭɜɚɧɧɹ, ɞɨ ɫɤɥɚɞɭ ɹɤɨʀ ɜɯɨɞɢɬɶ 

ɨɬɪɢɦɚɧɚ ɝɨɪɿɯɨɜɚ ɟɦɭɥɶɫɿɹ ɡ ɹɞɪɚ ɜɨɥɨɫɶɤɨɝɨ ɝɨɪɿɯɭ ɬɚ ɧɚɫɿɧɧɹ ɱɿɚ, ɹɤɟ ɜɢɤɨɪɢ-

ɫɬɚɥɢ ɹɤ ɞɠɟɪɟɥɨ ɛɿɨɥɨɝɿɱɧɨ ɰɿɧɧɢɯ ɪɟɱɨɜɢɧ ɬɚ ɫɬɚɛɿɥɿɡɚɬɨɪ ɫɬɪɭɤɬɭɪɢ. Ʉɚɥɨ-

ɪɿɣɧɿɫɬɶ ɩɨɪɰɿʀ ɪɨɡɪɨɛɥɟɧɨʀ ɭɧɿɜɟɪɫɚɥɶɧɨʀ ɨɫɧɨɜɢ ɡɧɚɯɨɞɢɬɶɫɹ ɧɚ ɪɿɜɧɿ 1β0 ɤɤɚɥ, 

ɜɦɿɫɬ ɛɿɥɤɿɜ – β,8λ ɝ, ɠɢɪɿɜ – 5,0, ɜɭɝɥɟɜɨɞɿɜ 5,γβ ɝ, ɡ ɹɤɢɯ ɛɥɢɡɶɤɨ β,46 ɝ – ɯɚɪ-

ɱɨɜɿ ɜɨɥɨɤɧɚ. ɀɢɪɨɜɚ ɫɤɥɚɞɨɜɚ ɦɿɫɬɢɬɶ 1γ,λ % ɠɢɪɧɢɯ ɤɢɫɥɨɬ ω – γ, 55,4 % ‒ ω 

– 6  ɬɚ  16,0 % – ω λ. ɋɩɿɜɜɿɞɧɨɲɟɧɧɹ ɠɢɪɧɢɯ ɤɢɫɥɨɬ ω – γ ɿ ω – 6 ɧɚ ɪɿɜɧɿ 1μ4. 



 
 
Ȼɿɥɤɢ ɪɨɡɪɨɛɥɟɧɨʀ ɤɨɦɩɨɡɢɰɿʀ ɦɿɫɬɹɬɶ ɜɫɿ ɧɟɡɚɦɿɧɧɿ ɚɦɿɧɨɤɢɫɥɨɬɢ, ɪɨɡɪɚɯɨɜɚɧɢɣ 

ɫɤɨɪ ɹɤɢɯ ɡɧɚɯɨɞɢɬɶɫɹ ɧɚ ɪɿɜɧɿ 7γ,17 %, ɚ ɄɊȺɋ ɭɧɿɜɟɪɫɚɥɶɧɨʀ ɨɫɧɨɜɢ ɫɬɚɧɨ-

ɜɢɬɶ β6,8γ ɨɞ.. 

ɋɬɚɛɿɥɶɧɿɫɬɶ ɯɚɪɱɨɜɨʀ ɫɢɫɬɟɦɢ ɡɚɥɢɲɚєɬɶɫɹ ɧɟɡɦɿɧɧɨɸ ɜɩɪɨɞɨɜɠ β4 ɝɨ-

ɞɢɧ ɡɛɟɪɿɝɚɧɧɹ. ɇɚɩɨʀ ɫɦɭɡɿ ɧɚ ɨɫɧɨɜɿ ɝɨɪɿɯɨɜɨ-ɧɚɫɿɧɧɟɜɨʀ ɤɨɦɩɨɡɢɰɿʀ ɦɿɫɬɹɬɶ ɭ 

ɝɨɬɨɜɨɦɭ ɩɪɨɞɭɤɬɿ ɧɟ ɦɟɧɲɟ β,58 ɝ ɉɇɀɄ ɿ ɡɚɞɨɜɨɥɶɧɹɸɬɶ ɞɟɧɧɭ ɩɨɬɪɟɛɭ ɭ ɰɢɯ 

ɰɿɧɧɢɯ ɿɧɝɪɟɞɿєɧɬɚɯ ɦɿɧɿɦɭɦ ɧɚ γ0 %. 

ɇɚ ɨɫɧɨɜɿ ɬɜɟɪɞɨɝɨ ɡɚɥɢɲɤɭ, ɹɤɢɣ ɭɬɜɨɪɸєɬɶɫɹ ɩɪɢ ɤɨɦɩɥɟɤɫɧɿɣ ɩɟɪɟɪɨɛ-

ɰɿ ɹɞɪɚ ɜɨɥɨɫɶɤɨɝɨ ɝɨɪɿɯɚ, ɪɨɡɪɨɛɥɟɧɨ ɩɚɫɬɨɩɨɞɿɛɧɭ ɭɧɿɜɟɪɫɚɥɶɧɭ ɠɢɪɨɜɭ ɨɫɧɨ-

ɜɭ ɞɥɹ ɜɢɝɨɬɨɜɥɟɧɧɹ ɫɨɭɫɧɨʀ ɩɪɨɞɭɤɰɿʀ, ɞɨ ɫɤɥɚɞɭ ɹɤɨʀ ɜɯɨɞɹɬɶ ɬɜɟɪɞɢɣ ɡɚɥɢɲɨɤ  

ɚɛɨ ɹɞɪɚ ɜɨɥɨɫɶɤɨɝɨ ɝɨɪɿɯɚ, ɧɚɫɿɧɧɹ ɱɿɚ, ɜɨɞɚ ɬɚ ɨɥɢɜɤɨɜɚ ɨɥɿɹ. ɀɢɪɨɜɚ ɨɫɧɨɜɚ 

ɦɿɫɬɢɬɶ γ,8 ɝ ɛɿɥɤɚ, β7 ɝ ɠɢɪɿɜ ɬɚ 6,4 ɝ ɜɭɝɥɟɜɨɞɿɜ. Ʉɚɥɨɪɿɣɧɿɫɬɶ ɫɨɭɫɧɨʀ ɩɪɨɞɭɤ-

ɰɿʀ ɧɚ ɭɧɿɜɟɪɫɚɥɶɧɿɣ ɠɢɪɨɜɿɣ ɨɫɧɨɜɿ ɧɟ ɩɟɪɟɜɢɳɭє γβ0 ɤɤɚɥ. 

ɍɧɿɜɟɪɫɚɥɶɧɚ ɩɚɫɬɨɩɨɞɿɛɧɚ ɠɢɪɨɜɚ ɨɫɧɨɜɚ ɦɚє ɩɿɞɜɢɳɟɧɢɣ ɜɦɿɫɬ ɦɨɧɨ- ɬɚ 

ɩɨɥɿɧɟɧɚɫɢɱɟɧɢɯ ɠɢɪɧɢɯ ɤɢɫɥɨɬ ɡ ɫɩɿɜɜɿɞɧɨɲɟɧɧɹɦ ω – γ ɿ ω – 6 ɠɢɪɧɢɯ ɤɢɫɥɨɬ 

ɧɚ ɪɿɜɧɿ 1μγ,λ7. Ɋɨɡɪɨɛɥɟɧɭ ɭɧɿɜɟɪɫɚɥɶɧɭ ɨɫɧɨɜɭ ɜɢɝɤɨɪɢɫɬɚɧɨ ɭ ɫɤɥɚɞɿ ɫɨɭɫɭ 

ɉɟɫɬɨ, ɹɤɢɣ ɡɚ ɤɥɚɫɢɱɧɨɸ ɪɟɰɟɩɬɭɪɨɸ ɜɢɝɨɬɨɜɥɹɸɬɶ ɧɚ ɨɫɧɨɜɿ ɤɟɞɪɨɜɢɯ ɝɨɪɿ-

ɯɿɜ, ɳɨ ɩɿɞɬɜɟɪɞɠɭє ɭɧɿɜɟɪɫɚɥɶɧɿɫɬɶ ɪɨɡɪɨɛɥɟɧɨʀ ɤɨɦɩɨɡɢɰɿʀ. Ɍɚɤɚ ɡɚɦɿɧɚ ɞɨ-

ɡɜɨɥɹє ɨɬɪɢɦɚɬɢ ɫɨɭɫ ɉɟɫɬɨ ɡ ɦɟɧɲɨɸ ɤɚɥɨɪɿɣɧɿɫɬɸ ɬɚ ɡɛɚɥɚɧɫɨɜɚɧɢɦ ɠɢɪɧɨ-

ɤɢɫɥɥɨɬɧɢɦ ɫɤɥɚɞɨɦ. 

Ɋɨɡɪɨɛɥɟɧɨ ɧɨɜɢɣ ɡɟɥɟɧɢɣ ɝɨɪɿɯɨɜɢɣ ɫɨɭɫ, ɞɨ ɫɤɥɚɞɭ ɹɤɨɝɨ ɜɯɨɞɢɬɶ ɪɨɡ-

ɪɨɛɥɟɧɚ ɭɧɿɜɟɪɫɚɥɶɧɚ ɠɢɪɨɜɚ ɤɨɦɩɨɡɢɰɿɹ, ɡɟɥɟɧɿ ɥɢɫɬɨɜɿ ɨɜɨɱɿ, ɩɪɢɩɪɚɜɢ ɬɚ 

ɫɩɟɰɿʀ. ɋɨɭɫ ɦɿɫɬɢɬɶ ββ,4 % ɫɭɯɢɯ ɪɟɱɨɜɢɧ, ɚɤɬɢɜɧɚ ɤɢɫɥɨɬɧɿɫɬɶ ɩɪɨɞɭɤɬɭ 5,47 

ɨɞ, ɬɢɬɪɨɜɚɧɚ ɤɢɫɥɨɬɧɿɫɬɶ (ɭ ɩɟɪɟɪɚɯɭɧɤɭ ɧɚ ɹɛɥɭɱɧɭ ɤɢɫɥɨɬɭ) ɞɨɪɿɜɧɸє 1,55 

ɦɝ/100ɝ. Ɉɬɪɢɦɚɧɢɣ ɩɪɨɞɭɤɬ ɦɚє ɜɢɫɨɤɿ ɨɪɝɚɧɨɥɟɩɬɢɱɧɿ ɩɨɤɚɡɧɢɤɢ ɬɚ ɜɿɞɩɨɜɿ-

ɞɚє ɜɢɦɨɝɚɦ ɡɚɤɥɚɞɿɜ ɪɟɫɬɨɪɚɧɧɨɝɨ ɝɨɫɩɨɞɚɪɫɬɜɚ ɞɨ ɫɨɭɫɧɨʀ ɩɪɨɞɭɤɰɿʀ. 

Ɋɨɡɪɚɯɨɜɚɧɨ ɨɫɧɨɜɧɿ ɟɤɨɧɨɦɿɱɧɿ ɩɨɤɚɡɧɢɤɢ ɪɨɡɪɨɛɥɟɧɨʀ ɯɚɪɱɨɜɨʀ ɩɪɨɞɭɤ-

ɰɿʀ. Ⱦɨɜɟɞɟɧɨ, ɳɨ ɩɪɨɞɭɤɰɿɹ є ɤɨɧɤɭɪɟɧɬɨɫɩɪɨɦɨɠɧɨɸ, ɦɚє ɩɿɞɜɢɳɟɧɢɣ ɟɤɨɧɨ-

ɦɿɱɧɢɣ ɟɮɟɤɬ ɜɧɚɫɥɿɞɨɤ ɛɿɥɶɲ ɧɢɡɶɤɨʀ ɜɿɞɩɭɫɤɧɨʀ ɰɿɧɢ ɭ ɩɨɪɿɜɧɹɧɧɿ ɡ ɚɧɚɥɨɝɿɱ-



 
 
ɧɨɸ ɩɪɨɞɭɤɰɿєɸ. ȼɿɞɩɭɫɤɧɚ ɰɿɧɚ, ɡ ɭɪɚɯɭɜɚɧɧɹɦ ɬɨɪɝɨɜɨʀ ɧɚɰɿɧɤɢ, ɜ ɡɚɥɟɠɧɨɫɬɿ 

ɜɿɞ ɚɫɨɪɬɢɦɟɧɬɭ ɩɪɨɞɭɤɰɿʀ, ɫɬɚɧɨɜɢɬɶ ɜɿɞ 4,5 ɞɨ 1β,0 ɝɪɧ ɡɚ 100 ɝ ɩɪɨɞɭɤɬɭ. 

ȼɢɤɨɧɚɧɨ ɤɨɦɩɥɟɤɫ ɪɨɛɿɬ ɡ ɪɨɡɪɨɛɤɢ ɬɚ ɡɚɬɜɟɪɞɠɟɧɧɹ ɧɨɪɦɚɬɢɜɧɨʀ ɞɨɤɭ-

ɦɟɧɬɚɰɿʀ Ɍɍ ɬɚ Ɍȱ, ɳɨ ɪɟɝɥɚɦɟɧɬɭɸɬɶ ɩɪɨɰɟɫ ɜɢɪɨɛɧɢɰɬɜɚ ɿ ɩɚɬɟɧɬɭɜɚɧɧɹ ɧɨɜɨʀ 

ɬɟɯɧɨɥɨɝɿʀ ɜɢɪɨɛɧɢɰɬɜɚ ɯɚɪɱɨɜɢɯ ɩɪɨɞɭɤɬɿɜ. ɇɨɜɿ ɬɟɯɧɨɥɨɝɿʀ ɜɩɪɨɜɚɞɠɟɧɨ ɭ ɡɚ-

ɤɥɚɞɚɯ ɯɚɪɱɭɜɚɧɧɹ ɦ. Ɉɞɟɫɢμ ɐɟɧɬɪɿ ɨɡɞɨɪɨɜɱɨɝɨ ɯɚɪɱɭɜɚɧɧɹ ɫɬɭɞɟɧɬɫɶɤɨʀ ɦɨ-

ɥɨɞɿ ɩɪɢ ɩɪɨɮɤɨɦɿ Ɉɇɉɍ, ɌɈȼ ɏȿɅɋɎɍȾ ȽɊɍɉ ɉɭɡɚɬɚ ɏɚɬɚ, ɪɟɫɬɨɪɚɧɿ ɩɪɢ 

ɝɨɬɟɥɿ ɉɚɥɚɫ Ⱦɟɥɶ Ɇɚɪ ɬɚ ɪɟɫɬɨɪɚɧɿ ɩɪɢ ɡɚɤɪɢɬɨɦɭ ɤɥɭɛɿ IХDОМКЦОrШЧ, ɪɟɡɭɥɶɬɚ-

ɬɢ ɞɨɫɥɿɞɠɟɧɧɹ ɜɩɪɨɜɚɞɠɟɧɨ ɭ ɨɫɜɿɬɧɿɣ ɩɪɨɰɟɫ ɤɚɮɟɞɪɢ ɌɊɿɈɏ ɈɇȺɏɌ. 
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ABSTRACT 

 

Stepanova V. –  Development of technologies of beverages and sauces based 

on nut and seed raws. Qualification research as a manuscript.  

Research thesis for an academic degree of the candidate of science in 

engineering. Major 05.18.16 – Food Technology. – Odessa National Academy of 

Food Technologies of the Ministry of Education and Science of Ukraine, Odessa, 

2018.   

The thesis is dedicated to scientific rationale and development of technologies 

for nut and seed-based foods with balanced content of biologically valuable 

substances. The thesis contains an analysis of contemporary trends in production of 

wholesome foods based on plant products and emulsion-type products, identifies key 

methods for improvement and diversification of the range of healthy foods. The 

author dwells on the problem of the limited range of healthy foods with balanced 

content of polyunsaturated fatty acids, studies practices in production of emulsion-

type products, such as non-alcoholic beverages and sauces, identifies key methods for 

production of emulsion-type plant-based products with balanced content of 

polyunsaturated fatty acids.  

The author has proved viability of use of walnut kernels and chia seeds as a 

raw material for production of healthy foods for catering facilities, validated 

feasibility of development and use of multipurpose food base for production of nut-

based non-alcoholic beverages and sauces, and performed a comprehensive research 

of the used raw material and end products.  

The author has studied Ukrainian nut market and found that in view of 

nutritional and biological value, content and ratio of omega-3 and omega-6 

polyunsaturated fatty acids and selling prices, walnut kernels are a viable raw 

material for production of healthy foods. Walnut nutrient content includes 60 – 65 % 

fats, almost 80 % of which are mono- and polyunsaturated fatty acids.  

Walnut kernels have over 15 % protein, which contains all essential amino 

acids and is highly-balanced in relation to complete protein. Bioavailability of walnut 



 
 
proteins based on the level of limiting essential amino acids and in accordance with 

calculated amino acid score is 51 %, which is a high value for plant-based proteins.  

By experiment the author has identified optimum wet heat treatment modes for 

further use of walnut kernels as a component in emulsion-type foods. The thesis 

contains an analysis of possibility of pre-processing nuts by a short-time high-

temperature treatment and by a long-term water soaking method at an ambient 

temperature followed by wet heat treatment at a boiling water temperature. It has 

ЛООЧ ОЬЭКЛХТЬСОН ЭСКЭ КЭ β00 °ɋ ПКЭЭв КМТН МШЧЭОЧЭ ШП ЧЮЭЬ НОЭОrТШrКЭОЬ КЧН ШЩЭТЦЮЦ 

ratio of omega-3 and omega-6 polyunsaturated fatty acids changes. 

The thesis proves that if walnut kernels are soaked in water for 10 hours and 

then undergo wet heat treatment at water temperature 98 – 100ɨ ɋ ПШr 1β0 Ь, ТЭ ХОКНЬ 

to degradation of phytates and improvement of product digestibility. It has been 

established that after wet heat treatment free phosphorus content in walnut kernel 

grows from 70 to 150 mg/100 g, which is a sign of degradation of phytates, which are 

represented by myo-inositol-hexaphosphates in nuts.  

The thesis proves that wet heat treatment has an effect on organoleptic and 

rheological properties of the product. Under the impact of long-term soaking of 

walnut kernels in water its structure becomes almost 18 times less strong, which has a 

positive effect on further crushing of nuts and extraction of soluble substances.  

Effect of wet heat treatment on microbiological values of the outgoing raw 

material and quality of fats in walnut kernels has been studied. At dry and wet heat 

treatment total viable count (number of mesophilic aerobic and optionally anaerobic 

microorganisms) decreases. Both treatment methods when applied to walnut kernels 

decrease the number of moulds and yeasts. At dry high-temperature treatment fat 

acidity and peroxide values grow 1,5 times, and its iodine value decreases, which is a 

sign of decreasing content of unsaturated fatty acids. At wet heat treatment acidity 

and peroxide values grow slightly, and iodine value remains almost the same. It has 

been established that wet heat treatment is an efficient treatment method for further 

processing of walnut kernels, application whereof does not degrade much quality 

content of unsaturated fatty acids in raw material.  



 
 

The author has studied impact of key processing factors on production of 

walnut-based dispersion and effect thereof on chemical, physicochemical, rheological 

and organoleptic properties of semi-finished products. It has been proved that 

increase of water duty when crushing walnuts in water medium up to 1:10 leads to 

dispersion lamination and deterioration of its organoleptic properties.  

Decrease of water duty down to 1:5 improves organoleptic properties of the 

dispersion but the end product is too dense. By applying mathematical modelling of 

dispersion production based on experimental data it has been established that 

optimum raw material/water ratio is 1:7 water duty.  

It has been proved that in order to receive a nut-based product with necessary 

physicochemical and rheological properties it is feasible to make a colloid solution of 

walnut kernels by double crushing in water medium using a blender with power 

capacity of  900 W and more for 300 s with 30 minute long soaking in-between 

crushing phases at ambient temperature.    

The author has studied fractional composition of dispersion obtained a result of 

the above processing modes, particle size, size and appearance of protein globules, 

and performed a micro-structural analysis. It has been established that dispersion 

system of crushed walnut kernels is homogeneous and contains approx. 70 % 

particles β6∙10-6 m in size. 

Chia seeds, widely popular among western nutrition experts, have been used in 

the study. Comparative analysis of the chemical composition, water absorption and 

water binding capacity of chia seeds and flaxseeds has been performed. It has been 

established that chia seeds outreach flaxseeds by far in terms of omega-3 fatty acids, 

vitamins and minerals content. Chia seeds have better water absorption capacity. 

When soaked, its weight grows 10 – 12 times, unlike flaxseeds, the weight of which 

grows only 3 – 4 times. Water binding capacity of chia seeds is due to a gel layer 

forming around each chia seed, which does not deteriorate during storage. According 

to data obtained, it is feasible to use chia seeds as a structure-forming agent. Use of 

chia seeds does not only improve nutrient, biological and physiological values of 

foods, but also enables to make products with specific rheological properties.   



 
 

Based on theoretical and experimental studies a range of foods has been 

developed containing walnut dispersion in water and solid residue remained after 

filtering thereof as a multipurpose base. The author has developed technologies and 

formulations of a nut-based beverage, 9 formulations of smoothies based on fruit, 

berries and vegetables, as well as a multipurpose base for making sauces and a green 

nut sauce for catering facilities. Such multipurpose bases enable to make foods with 

balanced fatty acid content complying with FAO/WHO guidelines to omega-

3/omega-6 fatty acid ratio at the level of 1:4 units.   

Biological value and physicochemical properties of developed nut-based 

products have been studied. Proteins and fats in the nut-based beverage make up 21,8 

% and 45,0 % respectively of the total dry matter. Study of the fractional composition 

of proteins in the beverage suggests a significant content of easily digested albumins 

and globules. It has been established that limiting amino acid in the protein content is 

lysine, chemical score of which is approx 63,0 %. Fats in the nut-based beverage 

consist of 50 % linoleic fatty acid, 23,8 % oleic fatty acid and 11,7 % linolenic fatty 

acid.        

Study of microbiological values of the beverage shows that it should be stored 

at 0 – 6 °ɋ ПШr γ НКвЬ ЦКбТЦЮЦ. LШЧРОr ЬЭШrКРО ХОКНЬ ЭШ НОЯОХШЩЦОЧЭ ШП ЦШЮХНЬ КЧН 

yeasts.   

 To prove applicability of the research and marketability of the walnut-based 

beverage at the food market, the author has compared its rheological and organoleptic 

properties with those of cow milk and almond-based beverage from a retail chain. It 

has been established that the walnut-based beverage has lower density and thickness 

than control samples, but higher foaming capacity and longer foam stability. Unlike 

its factory-made almond-based comparable, walnut-based beverage contains more 

dry matter. Appearance and organoleptic properties of all samples are in line with the 

standard, but there is a noticeable difference in taste.  

In view of growing demand for and popularity of smoothies a multipurpose 

base for quick preparation thereof has been developed. It includes crushed disperse 

walnut extract and chia seeds used as a source of biologically valuable substances and 



 
 
structure stabilizer. Energy value of the multipurpose base is 120 kcal, proteins     

2,89 g, fats 5,0 g, carbohydrates 5,32 g, approx.  2,46 g of which is dietary fibre. Fats 

include 13,9 % omega-3 fatty acids, 55,4 % omega-6 fatty acids and 16,0 % omega-9 

fatty acids. Omega-3/omega-6 fatty acid ratio is 1:4. Amino acid content is a sign of 

complete proteins in the formulation, and calculated amino acid score is 73,17 %. 

Amino acid score difference rate of the multipurpose base is 26,83 units.    

Viscosity and stability of the food system remain the same for 24 hours of 

storage. Nut and seed-based smoothies contain minimum 2,58 g polyunsaturated fatty 

acids in the end product and provide 30% of the required daily intake of these 

essential nutrients.   

Paste-like fat base for making sauces has been developed, containing walnut 

kernels or solid residue remaining after making walnut-based beverage, i.e. processed 

raw material, chia seeds, water and olive oil. Depending on ingredient variety fat base 

contains 3,8 g protein, 27 g fats and 6,4 g carbohydrates, its energy value being          

320 kcal.   

Fatty acid content of the multipurpose paste-like fat base is characterized by 

increased content of mono- and polyunsaturated fatty acids, omega-3/omega-6 fatty 

acid ratio being 1:3,97. Multipurpose fat base, obtained as a result of comprehensive 

processing of walnuts (not pine nuts used in a classic Pesto recipe) has been used for 

making a classic Pesto sauce.   

A new green nut sauce has been developed, consisting of the multipurpose fat 

base, green leafy vegetables, condiments and spices. The sauce contains 22,4 % dry 

matter, active acidity 5,47 units, titrated acidity (on malic acid basis) 1,55 mg/100 g. 

The end product has high organoleptic properties and meets requirements of catering 

facilities to sauces.  

Economic indicators of the developed food have been identified. It has been 

proved that the product is marketable and has a higher economic effect due to lower 

selling price than its comparables. In view of 250 % mark-up and depending on the 

range of products, selling price is UAH 4,5 to 12,0 per 100 g.   



 
 

A set of specifications and standard operating procedures governing production 

and patenting of the new food technology has been developed and approved. New 

technologies have been implemented in catering facilities in Odessa, Students 

Healthy Food Centre at the trade union committee of the Odessa National 

Polytechnic University, Puzata Khata, restaurant at Palace del Mar hotel and 

restaurant at IlDecameron private club. Research results have been included into 

educational process at the sub-department of restaurant and healthy food technologies 

of the Odessa National Academy of Food Technologies.  

Keywords: healthy foods, emulsion-type products, polyunsaturated fatty 

acids, walnut kernels, chia seeds, beverage, sauce, multipurpose base. 
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ɞɟɥɶ ɍɤɪɚʀɧɚ ɆɉɄ ȺβγL βγ/00, Ʉɨɦɩɨɡɢɰɿɹ ɿɧɝɪɟɞɿєɧɬɿɜ ɞɥɹ ɜɢɪɨɛɧɢɰɬɜɚ ɡɟɥɟ-

ɧɨɝɨ ɝɨɪɿɯɨɜɨɝɨ ɫɨɭɫɭ; ɜɥɚɫɧɢɤ Ɉɞɟɫ. ɧɚɰ. ɚɤɚɞ. ɯɚɪɱ. ɬɟɯɧɨɥɨɝɿɣ. № Ю β016 

10γ65; ɡɚɹɜɥ. 11.10.β016; ɨɩɭɛɥ. β5.05.β017, Ȼɸɥ. №10. 4 ɫ. ȼɧɟɫɨɤ ɡɞɨɛɭɜɚɱɚμ 

ɩɪɨɜɟɞɟɧɧɹ ɟɤɫɩɟɪɢɦɟɧɬɚɥьɧɢɯ ɞɨɫɥɿɞɠɟɧь, ɨɛɪɨɛɤɚ ɨɬɪɢɦɚɧɢɯ ɪɟɡɭɥьɬɚɬɿɜ, 

ɩɿɞɝɨɬɨɜɤɚ ɦɚɬɟɪɿɚɥɿɜ ɞɨ ɩɚɬɟɧɬɭɜɚɧɧɹ. 

λ. ɋɬɟɩɚɧɨɜɚ ȼ.ɋ., Ⱦ’ɹɤɨɧɨɜɚ Ⱥ.Ʉ. Ⱦɟɤɥɚɪɚɰɿɣɧɢɣ ɩɚɬɟɧɬ ɧɚ ɤɨɪɢɫɧɭ ɦɨ-

ɞɟɥɶ ɍɤɪɚʀɧɚ ɆɉɄ Ⱥβγɋ 11/00, ɋɩɨɫɿɛ ɩɪɢɝɨɬɭɜɚɧɧɹ ɪɨɫɥɢɧɧɨɝɨ ɦɨɥɨɤɚ ɡ ɝɨɪɿ-

ɯɿɜ; ɜɥɚɫɧɢɤ Ɉɞɟɫ. ɧɚɰ. ɚɤɚɞ. ɯɚɪɱ. ɬɟɯɧɨɥɨɝɿɣ. № Ю β016 10γ66; ɡɚɹɜɥ. 

11.10.β016; ɨɩɭɛɥ. β5.05.β017, Ȼɸɥ. №10. 4 ɫ. ȼɧɟɫɨɤ ɡɞɨɛɭɜɚɱɚμ ɩɪɨɜɟɞɟɧɧɹ ɟɤ-

ɫɩɟɪɢɦɟɧɬɚɥьɧɢɯ ɞɨɫɥɿɞɠɟɧь, ɨɛɪɨɛɤɚ ɨɬɪɢɦɚɧɢɯ ɪɟɡɭɥьɬɚɬɿɜ, ɩɿɞɝɨɬɨɜɤɚ 

ɦɚɬɟɪɿɚɥɿɜ ɞɨ ɩɚɬɟɧɬɭɜɚɧɧɹ. 

10. ɋɬɟɩɚɧɨɜɚ ȼ.ɋ., Ⱦ’ɹɤɨɧɨɜɚ Ⱥ.Ʉ. Ⱦɟɤɥɚɪɚɰɿɣɧɢɣ ɩɚɬɟɧɬ ɧɚ ɜɢɧɚɯɿɞ 

ɍɤɪɚʀɧɚ № UA 116171 C2 ɋɩɨɫɿɛ ɩɪɢɝɨɬɭɜɚɧɧɹ ɝɨɪɿɯɨɜɨɝɨ ɦɨɥɨɤɚ, ɜɥɚɫɧɢɤ 

Ɉɞɟɫ. ɧɚɰ. ɚɤɚɞ. ɏɚɪɱ.; ɡɚɹɜɥ. 10.01.β018; ɨɩɭɛɥ. 1β.0β.β018, Ȼɸɥ. № γ. 6 ɫ. ȼɧɟ-

ɫɨɤ ɡɞɨɛɭɜɚɱɚμ ɩɪɨɜɟɞɟɧɧɹ ɟɤɫɩɟɪɢɦɟɧɬɚɥьɧɢɯ ɞɨɫɥɿɞɠɟɧь, ɨɛɪɨɛɤɚ ɨɬɪɢɦɚɧɢɯ 

ɪɟɡɭɥьɬɚɬɿɜ, ɩɿɞɝɨɬɨɜɤɚ ɦɚɬɟɪɿɚɥɿɜ ɞɨ ɩɚɬɟɧɬɭɜɚɧɧɹ. 

11. Ⱦ’ɹɤɨɧɨɜɚ Ⱥ.Ʉ., ɑɟɪɧɚɬ* ȼ.ɋ. ȿɦɭɥɶɫɿɣɧɿ ɧɚɩɨʀ ɧɚ ɜɿɬɱɢɡɧɹɧɨɦɭ ɪɢɧɤɭ 

// VII ȼɫɟɭɤɪɚʀɧɫɶɤɚ ɧɚɭɤɨɜɨ-ɩɪɚɤɬɢɱɧɚ ɤɨɧɮɟɪɟɧɰɿɹ ɦɨɥɨɞɢɯ ɭɱɟɧɢɯ ɿ ɫɬɭɞɟɧ-

ɬɿɜ ɡ ɦɿɠɧɚɪɨɞɧɨɸ ɭɱɚɫɬɸ» ɉɪɨɛɥɟɦɢ ɮɨɪɦɭɜɚɧɧɹ ɡɞɨɪɨɜɨɝɨ ɫɩɨɫɨɛɭ ɠɢɬɬɹ ɭ 



 
 
ɦɨɥɨɞɿ» 4–5 ɥɢɫɬɨɩɚɞɚ β014 ɪ., ɦ. Ɉɞɟɫɚ, ɋ. 18β‒18γ. ȼɧɟɫɨɤ ɡɞɨɛɭɜɚɱɚμ ɩɪɨɜɟ-

ɞɟɧɨ ɚɧɚɥɿɡ ɫɭɱɚɫɧɢɯ ɬɟɧɞɟɧɰɿɣ ɜɢɪɨɛɧɢɰɬɜɚ ɧɚɩɨʀɜ ɞɥɹ ɡɞɨɪɨɜɨɝɨ ɯɚɪɱɭɜɚɧɧɹ. 

1β. Ⱦ’ɹɤɨɧɨɜɚ Ⱥ.Ʉ., ɑɟɪɧɚɬ* ȼ.ɋ. ȿɦɭɥɶɫɿɣɧɿ ɧɚɩɨʀ ɡ ɤɨɦɛɿɧɨɜɚɧɢɦ ɫɤɥɚ-

ɞɨɦ ɉɇɀɄ // ɇɚɭɤɨɜɿ ɩɪɿɨɪɢɬɟɬɢ ɪɨɡɜɢɬɤɭ ɚɝɪɚɪɧɨʀ ɫɮɟɪɢ ɜ ɭɦɨɜɚɯ ɝɥɨɛɚɥɶɧɢɯ 

ɡɦɿɧ» ɦɚɬɟɪɿɚɥɢ ɦɿɠɧɚɪ. ɇɚɭɤ. ɉɪɚɤɬ. ȱɧɬɟɪɧɟɬ-ɤɨɧɮ. 4–5 ɝɪɭɞɧɹ β014 ɪ. Ɍɟɪɧɨ-

ɩɿɥɶμ Ʉɪɨɤ β014, ɋ. λ6‒λ7. ȼɧɟɫɨɤ ɡɞɨɛɭɜɚɱɚμ ɨɛґɪɭɧɬɨɜɚɧɨ ɜɢɤɨɪɢɫɬɚɧɧɹ ɪɨɫ-

ɥɢɧɧɢɯ ɜɢɫɨɤɨɠɢɪɧɢɯ ɩɪɨɞɭɤɬɿɜ ɭ ɫɤɥɚɞɿ ɧɚɩɨʀɜ. 

1γ. Ⱦ’ɹɤɨɧɨɜɚ Ⱥ.Ʉ., ɑɟɪɧɚɬ* ȼ.ɋ. Ɋɨɡɪɨɛɤɚ ɧɨɜɢɯ ɜɢɞɿɜ ɟɦɭɥɶɫɿɣɧɢɯ ɩɪɨ-

ɞɭɤɬɿɜ ɮɭɧɤɰɿɨɧɚɥɶɧɨɝɨ ɩɪɢɡɧɚɱɟɧɧɹ // 75 ɧɚɭɤɨɜɚ ɤɨɧɮɟɪɟɧɰɿɹ ɧɚɭɤɨɜɨ-

ɜɢɤɥɚɞɚɰɶɤɨɝɨ ɫɤɥɚɞɭ ɚɤɚɞɟɦɿʀ, β1 – β4 ɤɜɿɬɧɹ β015 ɪ, ɦ. Ɉɞɟɫɚμ ɋ. 1γ0-131. ȼɧɟ-

ɫɨɤ ɡɞɨɛɭɜɚɱɚμ ɞɨɜɟɞɟɧɨ ɦɨɠɥɢɜɿɫɬь ɜɢɤɨɪɢɫɬɚɧɧɹ ɭɧɿɜɟɪɫɚɥьɧɢɯ ɨɫɧɨɜ ɭ ɫɤɥɚ-

ɞɿ ɯɚɪɱɨɜɢɯ ɩɪɨɞɭɤɬɿɜ ɨɡɞɨɪɨɜɱɨɝɨ ɩɪɢɡɧɚɱɟɧɧɹ. 

14. Ⱦ’ɹɤɨɧɨɜɚ Ⱥ.Ʉ., ɑɟɪɧɚɬ* ȼ.ɋ. ȿɦɭɥɶɫɿɣɧɿ ɮɭɧɤɰɿɨɧɚɥɶɧɿ ɩɪɨɞɭɤɬɢ // 

Ɂɛɿɪɧɢɤ ɬɟɡ ɞɨɩɨɜɿɞɟɣ ɧɚɭɤɨɜɿ ɩɪɚɰɿ ɦɨɥɨɞɢɯ ɭɱɟɧɢɯ, ɚɫɩɿɪɚɧɬɿɜ ɬɚ ɫɬɭɞɟɧɬɿɜ, 

ɈɇȺɏɌ, β015.  ɋ. β87–288. ȼɧɟɫɨɤ ɡɞɨɛɭɜɚɱɚμ ɩɪɨɚɧɚɥɿɡɨɜɚɧɨ ɲɥɹɯɢ ɜɢɪɨɛɧɢɰ-

ɬɜɚ ɫɨɭɫɧɨʀ ɩɪɨɞɭɤɰɿʀ ɡɿ ɡɛɚɥɚɧɫɨɜɚɧɢɦ ɫɤɥɚɞɨɦ ɠɢɪɧɢɯ ɤɢɫɥɨɬ. 

15. Ⱦ’ɹɤɨɧɨɜɚ Ⱥ.Ʉ., ɋɬɟɩɚɧɨɜɚ ȼ.ɋ.  ɒɥɹɯɢ  ɩɨɥɿɩɲɟɧɧɹ ɫɩɨɠɢɜɱɢɯ ɜɥɚɫ-

ɬɢɜɨɫɬɟɣ ɫɨɭɫɧɨʀ ɩɪɨɞɭɤɰɿʀ ɧɚ ɟɦɭɥɶɫɿɣɧɿɣ ɨɫɧɨɜɿ // III Ɇɟɠɞɭɧɚɪɨɞɧɨɣ ɧɚɭɱɧɨ-

ɩɪɚɤɬɢɱɟɫɤɨɣ Ʉɨɧɮɟɪɟɧɰɢɢ "ɏɢɦɢɹ, Ȼɢɨ- ɢ ɇɚɧɨɬɟɯɧɨɥɨɝɢɢ, ɗɤɨɥɨɝɢɹ ɢ ɗɤɨ-

ɧɨɦɢɤɚ ɜ ɉɢɳɟɜɨɣ ɢ Ʉɨɫɦɟɬɢɱɟɫɤɨɣ ɉɪɨɦɵɲɥɟɧɧɨɫɬɢ", 1β-14 ɨɤɬɹɛɪɹ β015 

ɝɨɞɚ ɜ ɇɌɍ "ɏɉɂ", β015. ɋ.60–62. ȼɧɟɫɨɤ ɡɞɨɛɭɜɚɱɚμ ɞɨɫɥɿɞɠɟɧɨ ɪɿɜɟɧь ɫɩɨ-

ɠɢɜɚɧɧɹ ɟɫɫɟɧɰɿɚɥьɧɢɯ ɠɢɪɧɢɯ ɤɢɫɥɨɬ ɦɟɲɤɚɧɰɿɜ Уɤɪɚʀɧɢ ɬɚ ɨɛґɪɭɧɬɨɜɚɧɨ 

ɞɨɰɿɥьɧɿɫɬь ɪɨɡɪɨɛɤɢ ɭɧɿɜɟɪɫɚɥьɧɨʀ ɨɫɧɨɜɢ ɞɥɹ ɫɨɭɫɧɨʀ ɩɪɨɞɭɤɰɿʀ ɡɿ ɡɛɚɥɚɧɫɨɜɚ-

ɧɢɦ ɫɤɥɚɞɨɦ ɩɨɥɿɧɟɧɚɫɢɱɟɧɢɯ ɠɢɪɧɢɯ ɤɢɫɥɨɬ. 

16. Ⱦ’ɹɤɨɧɨɜɚ Ⱥ.Ʉ., ɋɬɟɩɚɧɨɜɚ ȼ.ɋ.  ɒɥɹɯɢ ɡɛɚɝɚɱɟɧɧɹ ɯɚɪɱɨɜɢɯ ɩɪɨɞɭɤ-

ɬɿɜ ɩɨɥɿ ɧɟɧɚɫɢɱɟɧɢɦɢ ɠɢɪɧɢɦɢ ɤɢɫɥɨɬɚɦɢ // VIII ȼɫɟɭɤɪɚʀɧɫɶɤɚ ɧɚɭɤɨɜɨ-

ɩɪɚɤɬɢɱɧɚ ɤɨɧɮɟɪɟɧɰɿɹ ɦɨɥɨɞɢɯ ɭɱɟɧɢɯ ɿ ɫɬɭɞɟɧɬɿɜ ɡ ɦɿɠɧɚɪɨɞɧɨɸ ɭɱɚɫɬɸ 

«ɉɪɨɛɥɟɦɢ ɮɨɪɦɭɜɚɧɧɹ ɡɞɨɪɨɜɨɝɨ ɫɩɨɫɨɛɭ ɠɢɬɬɹ ɭ ɦɨɥɨɞɿ» 10-11 ɥɢɫɬɨɩɚɞɚ 

β015 ɪ., ɦ. Ɉɞɟɫɚ, ɋ. βγ5–237. ȼɧɟɫɨɤ ɡɞɨɛɭɜɚɱɚμ ɨɛґɪɭɧɬɭɜɚɧɧɹ ɜɢɤɨɪɢɫɬɚɧɧɹ 



 
 
ɠɢɪɨɜɦɿɫɧɨʀ ɪɨɫɥɢɧɧɨʀ ɫɢɪɨɜɢɧɢ ɭ ɫɤɥɚɞɿ ɯɚɪɱɨɜɢɯ ɩɪɨɞɭɤɰɿʀ ɡɿ ɡɛɚɥɚɧɫɨɜɚɧɨɸ 

ɥɿɩɿɞɧɨɸ ɫɤɥɚɞɨɜɨɸ. 

17. ɋɬɟɩɚɧɨɜɚ ȼ.ɋ. ɉɿɞɜɢɳɟɧɧɹ ɛɿɨɥɨɝɿɱɧɨʀ ɰɿɧɧɨɫɬɿ ɫɨɭɫɿɜ ɧɚ ɟɦɭɥɶɫɿɣ-

ɧɿɣ ɨɫɧɨɜɿ // Vȱ Ɇɟɠɞɭɧɚɪɨɞɧɚɹ ɧɚɭɱɧɨ-ɩɪɚɤɬɢɱɟɫɤɚɹ ɢɧɬɟɪɧɟɬ-ɤɨɧɮɟɪɟɧɰɢɹ 

«Ⱥɤɬɭɚɥɶɧɵɟ ɧɚɭɱɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɜ ɫɨɜɪɟɦɟɧɧɨɦ ɦɢɪɟ» β6-β7 ɨɤɬɹɛɪɹ β015 

ɝ., ɝ ɉɟɪɟɹɫɥɚɜ-ɏɦɟɥɶɧɢɰɤɢɣ, ɜɵɩ. 6, ɑ. 1, ɋ. γ4–36. ȼɧɟɫɨɤ ɡɞɨɛɭɜɚɱɚμ ɜɫɬɚɧɨ-

ɜɥɟɧɧɹ ɞɨɰɿɥьɧɨɫɬɿ ɜɢɤɨɪɢɫɬɚɧɧɹ ɟɦɭɥьɫɿɣɧɢɯ ɫɢɫɬɟɦ ɭ ɫɤɥɚɞɿ  ɩɪɨɞɭɤɬɿɜ ɞɥɹ 

ɡɞɨɪɨɜɨɝɨ ɯɚɪɱɭɜɚɧɧɹ. 

18. ɋɬɟɩɚɧɨɜɚ ȼ.ɋ. ɉɟɪɟɜɚɝɢ ɜɠɢɜɚɧɧɹ ɧɚɫɿɧɧɹ ɱɿɚ ɞɥɹ ɡɞɨɪɨɜ'ɹ ɥɸɞɢɧɢ // 

Ɂɛɿɪɧɢɤ ɧɚɭɤɨɜɢɯ ɩɪɚɰɶ ɦɨɥɨɞɢɯ ɭɱɟɧɢɯ, ɚɫɩɿɪɚɧɬɿɜ ɬɚ ɫɬɭɞɟɧɬɿɜ, ɈɇȺɏɌ, 

β016, ɋ. ββ1-223. ȼɧɟɫɨɤ ɡɞɨɛɭɜɚɱɚμ ɚɧɚɥɿɡ ɯɿɦɿɱɧɨɝɨ ɫɤɥɚɞɭ ɧɚɫɿɧɧɹ ɱɿɚ ɬɚ ɪɟ-

ɤɨɦɟɧɞɚɰɿʀ ɳɨɞɨ ʀɯ ɜɠɢɜɚɧɧɹ. 

1λ. Ⱦ’ɹɤɨɧɨɜɚ Ⱥ.Ʉ., ɋɬɟɩɚɧɨɜɚ ȼ.ɋ.  Ɋɨɡɪɨɛɤɚ ɭɧɿɜɟɪɫɚɥɶɧɨʀ ɤɨɦɩɨɡɢɰɿʀ 

ɿɧɝɪɟɞɿєɧɬɿɜ ɞɥɹ ɩɪɢɝɨɬɭɜɚɧɧɹ ɫɨɭɫɧɨʀ ɩɪɨɞɭɤɰɿʀ // ɉ’ɹɬɚ ɦɿɠɧɚɪɨɞɧɚ ɇɚɭɤɨɜɨ-

ɬɟɯɧɿɱɧɨʀ ɤɨɧɮɟɪɟɧɰɿʀ "ɉɟɪɫɩɟɤɬɢɜɢ ɪɨɡɜɢɬɤɭ ɦ'ɹɫɧɨʀ, ɦɨɥɨɱɧɨʀ ɬɚ ɨɥɿєɠɢɪɨɜɨʀ 

ɝɚɥɭɡɟɣ ɭ ɤɨɧɬɟɤɫɬɿ єɜɪɨɿɧɬɟɝɪɚɰɿʀ" 7 – 8 ɥɢɫɬɨɩɚɞɚ β016 ɪ., ɇɍɏɌ, Ʉɢʀɜ, ɋ. 

157–158. ȼɧɟɫɨɤ ɡɞɨɛɭɜɚɱɚμ ɩɿɞɛɿɪ ɨɩɬɢɦɚɥьɧɢɯ ɪɟɰɟɩɬɭɪɧɢɯ ɤɨɦɩɨɧɟɧɬɿɜ ɫɨɭ-

ɫɧɨʀ ɩɪɨɞɭɤɰɿʀ ɞɥɹ ɡɚɛɟɡɩɟɱɟɧɧɹ ɫɩɨɠɢɜɚɱɚ 30 % ɞɟɧɧɨʀ ɧɨɪɦɢ ɉɇɀК. 

β0. Ⱦ’ɹɤɨɧɨɜɚ Ⱥ.Ʉ., ɋɬɟɩɚɧɨɜɚ ȼ.ɋ.  Ɋɨɫɥɢɧɧɟ ɦɨɥɨɤɨ, ɹɤ ɚɥɶɬɟɪɧɚɬɢɜɧɢɣ 

ɡɚɦɿɧɧɢɤ ɦɨɥɨɤɚ ɬɜɚɪɢɧɧɨɝɨ ɩɨɯɨɞɠɟɧɧɹ // II Ɇɿɠɧɚɪɨɞɧɚ ɧɚɭɤɨɜɨ-ɩɪɚɤɬɢɱɧɚ-

ɿɧɬɟɪɧɟɬ-ɤɨɧɮɟɪɟɧɰɿɹ ɫɬɭɞɟɧɬɿɜ, ɚɫɩɿɪɚɧɬɿɜ ɿ ɦɨɥɨɞɢɯ ɭɱɟɧɢɯ «ɇɚɭɤɨɜɟ ɦɢɫɬɟɰ-

ɬɜɨ ɦɨɥɨɞɿ ɜ ɿɧɞɭɫɬɪɿʀ ɝɨɫɬɢɧɧɨɫɬɿ» βγ–β4 ɥɢɫɬɨɩɚɞɚ β016 ɪ., ɋ. β7γ–275. ȼɧɟɫɨɤ 

ɡɞɨɛɭɜɚɱɚμ ɜɫɬɚɧɨɜɥɟɧɨ ɭɦɨɜɢ ɩɿɞɝɨɬɨɜɤɢ ɝɨɪɿɯɨɜɨʀ ɫɢɪɨɜɢɧɢ ɬɚ ɪɨɡɪɨɛɥɟɧɨ 

ɬɟɯɧɨɥɨɝɿɸ ɜɢɪɨɛɧɢɰɬɜɚ ɧɚɩɨɸ ɧɚ ɨɫɧɨɜɿ ɹɞɪɚ ɜɨɥɨɫьɤɨɝɨ ɝɨɪɿɯɭ. 

β1. Ⱦ’ɹɤɨɧɨɜɚ Ⱥ.Ʉ., ɋɬɟɩɚɧɨɜɚ ȼ.ɋ.  ȼɢɤɨɪɢɫɬɚɧɧɹ ɜɨɥɨɫɶɤɨɝɨ ɝɨɪɿɯɭ ɭ 

ɫɤɥɚɞɿ ɡɞɨɪɨɜɢɯ ɩɪɨɞɭɤɬɿɜ ɯɚɪɱɭɜɚɧɧɹ // 77 ɧɚɭɤɨɜɚ ɤɨɧɮɟɪɟɧɰɿɹ ɜɢɤɥɚɞɚɱɿɜ 

ɚɤɚɞɟɦɿʀ, 18 – β1 ɤɜɿɬɧɹ β017 ɪ, ɦ. Ɉɞɟɫɚμ ɋ. λβ–93. ȼɧɟɫɨɤ ɡɞɨɛɭɜɚɱɚμ ɜɫɬɚɧɨɜ-

ɥɟɧɨ ɦɨɠɥɢɜɿɫɬь ɜɢɤɨɪɢɫɬɚɧɧɹ ɝɨɪɿɯɿɜ ɭ ɫɤɥɚɞɿ ɡɞɨɪɨɜɢɯ ɩɪɨɞɭɤɬɿɜ ɭ ɁȽɏ ɭ 

ɬɨɦɭ ɱɢɫɥɿ ɧɚɩɨʀɜ ɫɦɭɡɿ. 



 
 

ββ. Ⱦ’ɹɤɨɧɨɜɚ Ⱥ.Ʉ., ɋɬɟɩɚɧɨɜɚ ȼ.ɋ.  ɇɚɩɨʀ ɫɦɭɡɿ ɡɿ ɡɛɚɥɚɧɫɨɜɚɧɢɦ ɫɤɥɚ-

ɞɨɦ ɟɫɫɟɧɰɿɚɥɶɧɢɯ ɠɢɪɧɢɯ ɤɢɫɥɨɬ // Ɋɨɡɜɢɬɨɤ ɯɚɪɱɨɜɢɯ ɜɢɪɨɛɧɢɰɬɜ, ɪɟɫɬɨɪɚɧ-

ɧɨɝɨ ɬɚ ɝɨɬɟɥɶɧɨɝɨ ɝɨɫɩɨɞɚɪɫɬɜ ɿ ɬɨɪɝɿɜɥɿμ ɩɪɨɛɥɟɦɢ, ɩɟɪɫɩɟɤɬɢɜɢ, ɟɮɟɤɬɢɜ-

ɧɿɫɬɶμ Ɇɿɠɧɚɪɨɞɧɚ ɧɚɭɤɨɜɨ-ɩɪɚɤɬɢɱɧɚ ɤɨɧɮɟɪɟɧɰɿɹ, ɩɪɢɫɜɹɱɟɧɚ 50-ɪɿɱɱɸ ɡɚ-

ɫɧɭɜɚɧɧɹ ɏɚɪɤɿɜɫɶɤɨɝɨ ɞɟɪɠɚɜɧɨɝɨ ɭɧɿɜɟɪɫɢɬɟɬɭ ɯɚɪɱɭɜɚɧɧɹ ɬɚ ɬɨɪɝɿɜɥɿ,18 ɬɪɚ-

ɜɧɹ β017 ɪ. μ Дɬɟɡɢ ɭ β-ɯ ɱ.Ж / ɪɟɞɤɨɥ. μ Ɉ. ȱ. ɑɟɪɟɜɤɨ Дɬɚ ɿɧ.Ж. – ɏɚɪɤɿɜμɏȾɍɏɌ, 

β017. ɑ. 1. γ67, ДɏɏȱȱЖ ɋ. 155–157. ȼɧɟɫɨɤ ɡɞɨɛɭɜɚɱɚμ ɪɨɡɪɨɛɤɚ  ɭɧɿɜɟɪɫɚɥьɧɨʀ 

ɨɫɧɨɜɭ ɞɥɹ ɩɪɢɝɨɬɭɜɚɧɧɹ ɧɚɩɨʀɜ ɫɦɭɡɿ ɞɥɹ ɪɟɫɬɨɪɚɧɧɨɝɨ ɝɨɫɩɨɞɚɪɫɬɜɚ.. 

βγ. Ⱦɶɹɤɨɧɨɜɚ Ⱥ.Ʉ., ɋɬɟɩɚɧɨɜɚ ȼ.ɋ.  Ɉɪɟɯɨɜɵɣ ɫɨɭɫ // ɉɟɪɟɪɚɛɨɬɤɚ ɢ 

ɭɩɪɚɜɥɟɧɢɟ ɤɚɱɟɫɬɜɨɦ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɣ ɩɪɨɞɭɤɰɢɢμ ɫɛɨɪɧɢɤ ɫɬɚɬɟɣ III 

Ɇɟɠɞɭɧɚɪɨɞɧɨɣ ɧɚɭɱɧɨ-ɩɪɚɤɬɢɱɟɫɤɨɣ ɤɨɧɮɟɪɟɧɰɢɢ, Ɇɢɧɫɤ, βγ-β4 ɦɚɪɬɚ β017 

ɝ. Ɇɢɧɫɤ μ ȻȽȺɌɍ, β017. C. 5γ-54. ȼɧɟɫɨɤ ɡɞɨɛɭɜɚɱɚμ ɩɪɨɜɟɞɟɧɧɹ ɟɤɫɩɟɪɢɦɟɧɬɚ-

ɥьɧɢɯ ɞɨɫɥɿɞɠɟɧь ɬɚ ɨɛɪɨɛɤɚ ɨɬɪɢɦɚɧɢɯ ɪɟɡɭɥьɬɚɬɿɜ, ɩɿɞɝɨɬɨɜɤɚ ɦɚɬɟɪɿɚɥɿɜ 

ɞɨ ɩɭɛɥɿɤɚɰɿʀ. 

β4. ɋɬɟɩɚɧɨɜɚ ȼ.ɋ., Ɂɿɫɤɨ ȱ.ȼ. Ⱥɤɬɢɜɚɰɿɹ ɝɨɪɿɯɨɩɥɿɞɧɨʀ ɫɢɪɨɜɢɧɢ // Ɂɛɿɪ-

ɧɢɤ ɧɚɭɤɨɜɢɯ ɩɪɚɰɶ ɦɨɥɨɞɢɯ ɭɱɟɧɢɯ, ɚɫɩɿɪɚɧɬɿɜ ɬɚ ɫɬɭɞɟɧɬɿɜ, ɈɇȺɏɌ, β017. ɋ. 

190–191. ȼɧɟɫɨɤ ɡɞɨɛɭɜɚɱɚμ ɞɨɫɥɿɞɠɟɧɨ ɜɩɥɢɜ ɜɨɥɨɝɨ-ɬɟɩɥɨɜɨʀ ɨɛɪɨɛɤɢ ɧɚ 

ɜɦɿɫɬ ɮɨɫɮɨɪɭ ɭ ɹɞɪɿ ɜɨɥɨɫьɤɨɝɨ ɝɨɪɿɯɭ. 

β5. ɋɬɟɩɚɧɨɜɚ ȼ.ɋ. ɇɚɩɿɣ ɧɚ ɝɨɪɿɯɨɜɿɣ ɨɫɧɨɜɿ // Ɂɛɿɪɧɢɤ ɧɚɭɤɨɜɢɯ ɩɪɚɰɶ 

ɦɨɥɨɞɢɯ ɭɱɟɧɢɯ, ɚɫɩɿɪɚɧɬɿɜ ɬɚ ɫɬɭɞɟɧɬɿɜ, ɈɇȺɏɌ, β017. ɋ. 1λ1–192. ȼɧɟɫɨɤ 

ɡɞɨɛɭɜɚɱɚμ ɩɿɞɬɜɟɪɞɠɟɧɨ ɞɨɰɿɥьɧɿɫɬь ɜɢɝɨɬɨɜɥɟɧɧɹ ɛɟɡɚɥɤɨɝɨɥьɧɢɯ ɧɚɩɨʀ ɧɚ 

ɨɫɧɨɜɿ ɹɞɪɚ ɜɨɥɨɫьɤɨɝɨ ɝɨɪɿɯɭ. 

26. Ⱦ’ɹɤɨɧɨɜɚ Ⱥ.Ʉ., ɋɬɟɩɚɧɨɜɚ ȼ.ɋ.  ɋɭɩɟɪɮɭɞɢ, ɹɤ ɫɤɥɚɞɨɜɚ ɡɞɨɪɨɜɨɝɨ 

ɯɚɪɱɭɜɚɧɧɹ // 78 ɧɚɭɤɨɜɚ ɤɨɧɮɟɪɟɧɰɿɹ ɜɢɤɥɚɞɚɱɿɜ ɚɤɚɞɟɦɿʀ, βγ – β7 ɤɜɿɬɧɹ β018 

ɪ, ɦ. Ɉɞɟɫɚμ ɋ. λ5–96. ȼɧɟɫɨɤ ɡɞɨɛɭɜɚɱɚμ Ɇɨɧɿɬɨɪɢɧɝ ɨɫɧɨɜɧɢɯ ɬɪɟɧɞɿɜ ɩɪɨɞɭɤ-

ɬɿɜ ɞɥɹ ɡɞɨɪɨɜɨɝɨ ɯɚɪɱɭɜɚɧɧɹ. 

β7. ɋɬɟɩɚɧɨɜɚ ȼ.ɋ., ɋɬɭɪɨɜɚ Ⱥ.ɋ. ȼɨɥɨɫɶɤɢɣ ɝɨɪɿɯ ɭ ɫɤɥɚɞɿ ɩɪɨɞɭɤɬɿɜ ɯɚɪ-

ɱɭɜɚɧɧɹ // Ɂɛɿɪɧɢɤ ɬɟɡ ȼɫɟɭɤɪɚʀɧɫɶɤɨʀ ɧɚɭɤɨɜɨ-ɩɪɚɤɬɢɱɧɨʀ ɤɨɧɮɟɪɟɧɰɿʀ ɫɬɭɞɟɧ-

ɬɿɜ, ɚɫɩɿɪɚɧɬɿɜ ɬɚ ɦɨɥɨɞɢɯ ɜɱɟɧɢɯ «ɋɭɱɚɫɧɿ ɬɟɧɞɟɧɰɿʀ ɪɨɡɜɢɬɤɭ ɯɚɪɱɨɜɢɯ ɬɟɯɧɨ-

ɥɨɝɿɣ ɜ ɭɦɨɜɚɯ єɜɪɨɩɟɣɫɶɤɨʀ ɿɧɬɟɝɪɚɰɿʀ», Ʉɢʀɜμ ɄɄȱȻɉ, β018. ɋ. 14λ–150.  ȼɧɟɫɨɤ 



 
 
ɡɞɨɛɭɜɚɱɚμ Ⱦɨɫɥɿɞɠɟɧɧɹ ɲɥɹɯɿɜ ɜɢɤɨɪɢɫɬɚɧɧɹ ɹɞɪɚ ɜɨɥɨɫьɤɨɝɨ ɝɨɪɿɯɭ ɭ ɫɤɥɚɞɿ 

ɩɪɨɞɭɤɬɿɜ ɯɚɪɱɭɜɚɧɧɹ ɡ ɜɢɪɚɠɟɧɨɸ ɨɡɞɨɪɨɜɱɨɸ ɞɿєɸ. 

ɉɪɢɦɿɬɤɚ.* ɑɟɪɧɚɬ ȼ.ɋ. – ɞɿɜɨɱɟ ɩɪɿɡɜɢɳɟ ɡɞɨɛɭɜɚɱɚ 

 



3 
 

ɁɆȱɋɌ 

 ɫɬɨɪ. 

ȼɋɌɍɉ…………………………………………………………………………... 8 

ɊɈɁȾȱɅ 1 ɋɍɑȺɋɇɂɃ ɋɌȺɇ ȼɂɊɈȻɇɂɐɌȼȺ ɉɊɈȾɍɄɌȱȼ             

ɁȾɈɊɈȼɈ ȽɈ ɏȺɊɑɍȼȺɇɇə ȱ  ɉȿɊɋɉȿɄɌɂȼɂ ɊɈɁɒɂɊȿɇɇə 

Ȳɏ ȺɋɈɊɌɂɆȿɇɌɍ……………………………………………………..              15 

1.1 Ⱥɧɚɥɿɡ ɫɭɱɚɫɧɨɝɨ ɫɬɚɧɭ ɜɢɪɨɛɧɢɰɬɜɚ ɩɪɨɞɭɤɬɿɜ ɞɥɹ ɡɞɨɪɨɜɨɝɨ ɯɚɪɱɭ-

ɜɚɧɧɹ ………………………………………………………………………... 15 

1.2 ȼɩɥɢɜ ɥɿɩɿɞɿɜ ɿ ɉɇɀɄ  ɧɚ ɡɞɨɪɨɜ’ɹ ɥɸɞɢɧɢ………………………………  19 

1.β.1 Ɋɨɥɶ ɩɨɥɿɧɟɧɚɫɢɱɟɧɢɯ ɠɢɪɧɢɯ ɤɢɫɥɨɬ ɜ ɯɚɪɱɭɜɚɧɧɿ ɥɸɞɢɧɢ ….……... 20 

1.β.β ɉɪɨɞɭɤɬɢ ɡɿ ɡɛɚɥɚɧɫɨɜɚɧɢɦ ɫɤɥɚɞɨɦ ɉɇɀɄ …………………………... 27 

1.β.γ Ɏɚɤɬɨɪɢ ɜɩɥɢɜɭ ɧɚ ɭɬɜɨɪɟɧɧɹ ɿ ɫɬɿɣɤɿɫɬɶ ɟɦɭɥɶɫɿɣɧɢɯ ɫɢɫɬɟɦ……….. 32 

1.γ Ɋɨɫɥɢɧɧɿ ɞɠɟɪɟɥɚ ɟɫɟɧɰɿɣɧɢɯ ɠɢɪɧɢɯ ɤɢɫɥɨɬ…………………………… 37 

1.γ.1 ȼɨɥɨɫɶɤɢɣ ɝɨɪɿɯ…………………………………………………………... 37 

1.γ.β. ɇɚɫɿɧɧɹ ɱɿɚ (ɒɚɜɥɿʀ ɛɿɥɨʀ)……………………………………………….. 43 

1.γ.γ ȼɢɦɨɝɢ ɞɨ ɹɤɨɫɬɿ ɫɢɪɨɜɢɧɢ ɿ ʀʀ ɩɿɞɝɨɬɨɜɤɢ ɞɨ ɩɟɪɟɪɨɛɤɢ……………... 47 

1.4. ɒɥɹɯɢ ɪɨɡɲɢɪɟɧɧɹ ɚɫɨɪɬɢɦɟɧɬɭ ɟɦɭɥɶɫɿɣɧɢɯ ɩɪɨɞɭɤɬɿɜ ɯɚɪɱɭɜɚɧɧɹ 

ɧɚ ɨɫɧɨɜɿ ɪɨɫɥɢɧɧɨʀ ɫɢɪɨɜɢɧɢ…………………………………………..              49 

ȼɢɫɧɨɜɤɢ ɞɨ ɪɨɡɞɿɥɭ 1…………………………………………………………..                                                                51 

ɊɈɁȾȱɅ β  ɈȻ’ЄɄɌɂ ɌȺ ɆȿɌɈȾɂ ȾɈɋɅȱȾɀȿɇɖ…………………………                          53 

2.1 ɉɪɨɝɪɚɦɚ ɿ ɨɪɝɚɧɿɡɚɰɿɹ ɩɪɨɜɟɞɟɧɧɹ ɞɨɫɥɿɞɠɟɧɶ………………………... ..    53 

β.β Ɉɛ’єɤɬɢ ɞɨɫɥɿɞɠɟɧɶ…………………………………………………………               56 

β.γ Ɇɟɬɨɞɢ ɞɨɫɥɿɞɠɟɧɶ……………………………………………………….  .    57 

β.4 ɋɬɚɬɢɫɬɢɱɧɚ ɨɛɪɨɛɤɚ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɢɯ ɞɚɧɢɯ…………………………               65 

ȼɢɫɧɨɜɤɢ ɞɨ ɪɨɡɞɿɥɭ β………………………………………………………… .             65 

ɊɈɁȾȱɅ γ ɇȺɍɄɈȼȿ ɈȻʈɊɍɇɌɍȼȺɇɇə ɌȿɏɇɈɅɈȽȱɃ ɉɊɈȾɍɄɌȱȼ         

ɏȺɊɑɍȼȺɇɇə ɇȺ ɈɋɇɈȼȱ ȽɈɊȱɏɈɉɅȱȾɇɈȲ ɌȺ   

                  ɇȺɋȱɇɇЄȼɈȲ ɋɂɊɈȼɂɇɂ………………………………………..               66 



4 
 
3.1  Ⱦɨɫɥɿɞɠɟɧɧɹ ɯɿɦɿɱɧɨɝɨ ɫɤɥɚɞɭ ɬɚ ɛɿɨɥɨɝɿɱɧɨʀ ɰɿɧɧɨɫɬɿ ɹɞɪɚ  

         ɜɨɥɨɫɶɤɨɝɨ  ɝɨɪɿɯɭ………………………………………………………               66 

γ.1.1 Ⱦɨɫɥɿɞɠɟɧɧɹ ɯɿɦɿɱɧɨɝɨ ɫɤɥɚɞɭ ɹɞɪɚ ɜɨɥɨɫɶɤɨɝɨ ɝɨɪɿɯɭ………………..                            67 

3.2 Ⱦɨɫɥɿɞɠɟɧɧɹ ɜɩɥɢɜɭ ɩɿɞɝɨɬɨɜɱɢɯ ɨɩɟɪɚɰɿɣ ɞɨ ɬɟɯɧɨɥɨɝɿɱɧɨɝɨ ɩɪɨɰɟɫɭ 

ɩɟɪɟɪɨɛɤɢ ɜɨɥɨɫɶɤɨɝɨ ɝɨɪɿɯɚ ɧɚ ɛɿɨɥɨɝɿɱɧɭ ɬɚ ɯɚɪɱɨɜɭ ɰɿɧɧɿɫɬɶ……… 71 

3.2.1 ȼɢɡɧɚɱɟɧɧɹ ɜɩɥɢɜɭ ɪɚɰɿɨɧɚɥɶɧɨɝɨ ɬɟɯɧɨɥɨɝɿɱɧɨɝɨ ɪɟɠɢɦɢ 

         ɩɿɞɝɨɬɨɜɤɢ ɹɞɪɚ ɜɨɥɨɫɶɤɨɝɨ ɝɨɪɿɯɭ ɧɚ ɣɨɝɨ ɛɿɨɥɨɝɿɱɧɭ ɰɿɧɧɿɫɬɶ……..            72 

3.3 Ⱦɨɫɥɿɞɠɟɧɧɹ ɜɩɥɢɜɭ ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɮɚɤɬɨɪɿɜ ɜɢɪɨɛɧɢɰɬɜɚ ɧɚ ɹɤɿɫɬɶ 

       ɝɨɪɿɯɨɜɨɝɨ ɧɚɩɿɜɮɚɛɪɢɤɚɬɭ……………………………………………….                                                                            79 

3.4 Ⱦɨɫɥɿɞɠɟɧɧɹ ɮɿɡɢɤɨ-ɯɿɦɿɱɧɢɯ ɩɨɤɚɡɧɢɤɿɜ ɧɚɫɿɧɧɹ ɱɿɚ (ɥɚɬ. Salvia 

hispanica)…………………………………………………………………..   

            

97 

γ.4.1 Ⱦɨɫɥɿɞɠɟɧɧɹ ɯɿɦɿɱɧɨɝɨ ɫɤɥɚɞɭ ɧɚɫɿɧɧɹ ɱɿɚ……………………………... 97 

γ.4.β Ⱦɨɫɥɿɞɠɟɧɧɹ ɜɨɥɨɝɨɩɨɝɥɢɧɚɸɱɨʀ ɬɚ ɜɨɞɨɭɬɪɢɦɭɸɱɨʀ ɡɞɚɬɧɨɫɬɿ ɧɚ-

ɫɿɧɧɹ ɱɿɚ ɬɚ ɥɶɨɧɭ…………………………………………………………….. 99 

ȼɢɫɧɨɜɤɢ ɞɨ ɪɨɡɞɿɥɭ γ …………………………………………………………                 105    

ɊɈɁȾȱɅ 4 ɊɈɁɊɈȻɄȺ ɌȿɏɇɈɅɈȽȱɃ ɏȺɊɑɈȼɂɏ ɉɊɈȾɍɄɌȱȼ ɇȺ 

                 ɈɋɇɈȼȱ ȽɈɊȱɏɈɉɅȱȾɇɈȲ ɌȺ ɇȺɋȱɇɇЄȼɈȲ ɋɂɊɈȼɂɇɂ……           108 

4.1 Ɋɨɡɪɨɛɤɚ ɪɟɰɟɩɬɭɪɧɨɝɨ ɫɤɥɚɞɭ ɿ ɬɟɯɧɨɥɨɝɿɣ ɜɢɪɨɛɧɢɰɬɜɚ ɧɚɩɨɸ 

ɧɚ ɨɫɧɨɜɿ ɝɨɪɿɯɨɩɥɿɞɧɨʀ ɫɢɪɨɜɢɧɢ……………………………………………..                                                           108 

 4.1.1 Ɋɨɡɪɨɛɤɚ ɪɟɰɟɩɬɭɪɢ ɿ ɬɟɯɧɨɥɨɝɿʀ ɜɢɪɨɛɧɢɰɬɜɚ ɦɨɥɨɱɧɢɯ ɤɨɤɬɟɣɥɿɜ      

ɧɚ  ɨɫɧɨɜɿ ɝɨɪɿɯɨɜɨɝɨ ɧɚɩɨɸ…………………………………………………… 115 

4.2 Ɋɨɡɪɨɛɤɚ ɪɟɰɟɩɬɭɪɢ ɿ ɬɟɯɧɨɥɨɝɿʀ ɭɧɿɜɟɪɫɚɥɶɧɨʀ ɨɫɧɨɜɢ ɞɥɹ ɧɚɩɨʀɜ 

ɫɦɭɡɿ ɡɿ ɡɛɚɥɚɧɫɨɜɚɧɢɦ ɫɤɥɚɞɨɦ ɉɇɀɄ……………………….....................                                                      119 

4.3 Ɋɨɡɪɨɛɤɚ ɪɟɰɟɩɬɭɪɢ ɿ ɬɟɯɧɨɥɨɝɿʀ ɭɧɿɜɟɪɫɚɥɶɧɨʀ ɨɫɧɨɜɢ ɞɥɹ ɜɢɝɨɬɨɜɥɟɧ-

ɧɹ ɫɨɭɫɧɨʀ ɩɪɨɞɭɤɰɿʀ ……………………………………………………………               127 

4.3.1 ȼɢɤɨɪɢɫɬɚɧɧɹ ɩɚɫɬɨɩɨɞɿɛɧɨʀ ɝɨɪɿɯɨɜɨ-ɧɚɫɿɧɧєɜɨʀ ɨɫɧɨɜɢ ɭ           

ɬɪɚɞɢɰɿɣɧɢɯ ɬɟɯɧɨɥɨɝɿɹɯ ɫɨɭɫɧɨʀ ɩɪɨɞɭɤɰɿʀ……………………………….                             131 

4.3.2 Ɋɨɡɪɨɛɤɚ ɪɟɰɟɩɬɭɪɢ ɿ ɬɟɯɧɨɥɨɝɿʀ ɡɟɥɟɧɨɝɨ ɝɨɪɿɯɨɜɨɝɨ ɫɨɭɫɭ………….                      134 

https://ru.wikipedia.org/wiki/%D0%9B%D0%B0%D1%82%D0%B8%D0%BD%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA


5 
 
4.4 Ⱦɨɫɥɿɞɠɟɧɧɹ ɫɩɨɠɢɜɱɨʀ ɰɿɧɧɨɫɬɿ ɪɨɡɪɨɛɥɟɧɨʀ ɩɪɨɞɭɤɰɿʀ ɧɚ ɨɫɧɨɜɿ  

ɝɨɪɿɯɨɩɥɿɞɧɨʀ ɫɢɪɨɜɢɧɢ……………………………………………………….                                                  137 

ȼɢɫɧɨɜɤɢ ɞɨ ɪɨɡɞɿɥɭ 4…………………………………………………………..                                                                                139 

ɊɈɁȾȱɅ 5 ɌȿɏɇȱɄɈ-ȿɄɈɇɈɆȱɑɇȿ ɈȻȽɊɍɇɌɍȼȺɇɇə 

        ȿɎȿɄɌɂȼɇɈɋɌȱ  ɇȺɍɄɈȼɈȲ  ɊɈȻɈɌɂ………………………                140 

ȼɢɫɧɨɜɤɢ ɞɨ ɪɨɡɞɿɥɭ 5………………………………………………………….                                                                                 154 

ȼɂɋɇɈȼɄɂ……………………………………………………………………..                                                   155 

ɋɉɂɋɈɄ ȼɂɄɈɊɂɋɌȺɇɂɏ ɅȱɌȿɊȺɌɍɊɇɂɏ ȾɀȿɊȿɅ…………………                                158 

ȾɈȾȺɌɄɂ 

Ⱦɨɞɚɬɨɤ Ⱥ. Ɍɢɦɱɚɫɨɜɿ ɬɟɯɧɨɥɨɝɿɱɧɿ ɤɚɪɬɤɢ 

Ⱥ.1 Ɍɢɦɱɚɫɨɜɚ ɬɟɯɧɨɥɨɝɿɱɧɚ ɤɚɪɬɤɚ ɧɚ ɩɪɨɜɟɞɟɧɧɹ ɪɨɛɿɬ ɡ ɜɢɪɨɛɧɢɰɬɜɚ ɫɨɭɫɭ 

«Ɂɟɥɟɧɢɣ ɝɨɪɿɯɨɜɢɣ ɫɨɭɫ». 

Ⱥ.β Ɍɢɦɱɚɫɨɜɚ ɬɟɯɧɨɥɨɝɿɱɧɚ ɤɚɪɬɤɚ ɧɚ ɩɪɨɜɟɞɟɧɧɹ ɪɨɛɿɬ ɡ ɜɢɪɨɛɧɢɰɬɜɚ ɧɚɩɨɸ ɧɚ 

ɨɫɧɨɜɿ ɹɞɪɚ ɜɨɥɨɫɶɤɨɝɨ ɝɨɪɿɯɭ. 

Ⱥ.γ Ɍɢɦɱɚɫɨɜɚ ɬɟɯɧɨɥɨɝɿɱɧɚ ɤɚɪɬɤɚ ɧɚ ɩɪɨɜɟɞɟɧɧɹ ɪɨɛɿɬ ɡ ɜɢɪɨɛɧɢɰɬɜɚ ɧɚɩɨɸ 

«Ƚɨɪɿɯɨɜɟ ɦɨɥɨɤɨ». 

Ⱥ.4 Ɍɢɦɱɚɫɨɜɚ ɬɟɯɧɨɥɨɝɿɱɧɚ ɤɚɪɬɤɚ ɧɚ ɩɪɨɜɟɞɟɧɧɹ ɪɨɛɿɬ ɡ ɜɢɪɨɛɧɢɰɬɜɚ ɧɚɩɨɸ 

«Ƚɨɪɿɯɨɜɢɣ ɫɦɭɡɿ». 

Ⱦɨɞɚɬɨɤ Ȼ Ɍɟɯɧɿɱɧɿ ɭɦɨɜɢ ɧɚ ɞɨɫɥɿɞɧɭ ɩɚɪɬɿɸ ɧɚɩɿɣ ɩɥɨɞɨɨɜɨɱɟɜɢɣ «ɋɦɭɡɿ ɝɨɪɿ-

ɯɨɜɢɣ». 

Ⱦɨɞɚɬɨɤ ȼ Ɍɟɯɧɨɥɨɝɿɱɧɚ ɿɧɫɬɪɭɤɰɿɹ ɧɚ ɞɨɫɥɿɞɧɭ ɩɚɪɬɿɸ ɧɚɩɿɣ ɩɥɨɞɨɨɜɨɱɟɜɢɣ 

«ɋɦɭɡɿ ɝɨɪɿɯɨɜɢɣ». 

Ⱦɨɞɚɬɨɤ Ⱦ Ⱥɤɬɢ ɩɪɨɦɢɫɥɨɜɨʀ ɚɩɪɨɛɚɰɿʀ 

Ⱦ.1 Ⱥɤɬ ɩɪɨɦɢɫɥɨɜɨʀ ɚɩɪɨɛɚɰɿʀ ɬɟɯɧɨɥɨɝɿʀ ɜɢɪɨɛɧɢɰɬɜɚ ɧɚɩɨɸ «ɋɦɭɡɿ ɝɨɪɿɯɨ-

ɜɢɣ». 

Ⱦ.2 Ⱥɤɬ ɩɪɨɦɢɫɥɨɜɨʀ ɚɩɪɨɛɚɰɿʀ ɬɟɯɧɨɥɨɝɿʀ ɜɢɪɨɛɧɢɰɬɜɚ ɧɚɩɨɸ ɧɚ ɨɫɧɨɜɿ ɹɞɪɚ ɜɨ-

ɥɨɫɶɤɨɝɨ ɝɨɪɿɯɭ. 

Ⱦ.3 Ⱥɤɬ ɩɪɨɦɢɫɥɨɜɨʀ ɚɩɪɨɛɚɰɿʀ ɬɟɯɧɨɥɨɝɿʀ ɜɢɪɨɛɧɢɰɬɜɚ ɡɟɥɟɧɨɝɨ ɝɨɪɿɯɨɜɨɝɨ ɫɨɭ-

ɫɭ. 
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Ⱦ.4 Ⱥɤɬ ɩɪɨɦɢɫɥɨɜɨʀ ɚɩɪɨɛɚɰɿʀ ɬɟɯɧɨɥɨɝɿʀ ɜɢɪɨɛɧɢɰɬɜɚ ɧɚɩɨɸ ɧɚ ɨɫɧɨɜɿ ɹɞɪɚ ɜɨ-

ɥɨɫɶɤɨɝɨ ɝɨɪɿɯɭ. ɌɈȼ ɏȿɅɋɎɍȾ ɉɭɡɚɬɚ ɏɚɬɚ. 

Ⱦ.5 Ⱥɤɬ ɩɪɨɦɢɫɥɨɜɨʀ ɚɩɪɨɛɚɰɿʀ ɬɟɯɧɨɥɨɝɿʀ ɜɢɪɨɛɧɢɰɬɜɚ ɧɚɩɨɸ Ƚɨɪɿɯɨɜɟ ɦɨɥɨɤɨ. 

Ⱦ.6 Ⱥɤɬ ɩɪɨɦɢɫɥɨɜɨʀ ɚɩɪɨɛɚɰɿʀ ɬɟɯɧɨɥɨɝɿʀ ɜɢɪɨɛɧɢɰɬɜɚ ɧɚɩɨʀɜ ɫɦɭɡɿ ɡɿ ɡɛɚɥɚɧɫɨ-

ɜɚɧɢɦ ɫɤɥɚɞɨɦ ɩɨɥɿɧɟɧɚɫɢɱɟɧɢɯ ɠɢɪɧɢɯ ɤɢɫɥɨɬ. 

Ⱦɨɞɚɬɨɤ ȿ ɞɟɝɭɫɬɚɰɿɣɧɚ ɤɚɪɬɤɚ ɧɚɩɨɸ ɧɚ ɨɫɧɨɜɿ ɹɞɪɚ ɜɨɥɨɫɶɤɨɝɨ ɝɨɪɿɯɭ. 

Ⱦɨɞɚɬɨɤ ȱ ɉɨɫɬɟɪɢ ɞɥɹ ɭɱɚɫɬɿ ɭ ɩɨɫɬɟɪɧɢɯ ɫɟɫɿɹɯ ɧɚ ɧɚɭɤɨɜɢɯ ɤɨɧɮɟɪɟɧɰɿɹɯ. 

Ⱦɨɞɚɬɨɤ Ʉ ɉɚɬɟɧɬɢ ɧɚ ɤɨɪɢɫɧɭ ɦɨɞɟɥɶ ɿ ɜɢɧɚɯɿɞ. 

Ʉ.1 Ʉɨɦɩɨɡɢɰɿɹ ɿɧɝɪɟɞɿєɧɬɿɜ ɞɥɹ ɜɢɪɨɛɧɢɰɬɜɚ ɡɟɥɟɧɨɝɨ ɝɨɪɿɯɨɜɨɝɨ ɫɨɭɫɭ.  

Ʉ.β ɋɩɨɫɿɛ ɩɪɢɝɨɬɭɜɚɧɧɹ ɪɨɫɥɢɧɧɨɝɨ ɦɨɥɨɤɚ ɡ ɝɨɪɿɯɿɜ.  

Ʉ. γ ɋɩɨɫɿɛ ɩɪɢɝɨɬɭɜɚɧɧɹ ɝɨɪɿɯɨɜɨɝɨ ɦɨɥɨɤɚ 

Ⱦɨɞɚɬɨɤ Ʌ ɋɩɢɫɨɤ ɩɭɛɥɿɤɚɰɿɣ ɡɞɨɛɭɜɚɱɚ 
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ɉȿɊȿɅȱɄ ɋɄɈɊɈɑȿɇЬ, ɌȿɊɆȱɇȱȼ ɌȺ ɍɆɈȼɇɂɏ ɉɈɁɇȺɑȿɇЬ 

 

ɉɇɀɄ – ɩɨɥɿ ɧɟɧɚɫɢɱɟɧɿ ɠɢɪɧɿ ɤɢɫɥɨɬɢ; 

ɠ.ɤ. – ɠɢɪɧɿ ɤɢɫɥɨɬɢ; 

ɁɊȽ – ɡɚɤɥɚɞ ɪɟɫɬɨɪɚɧɧɨɝɨ ɝɨɫɩɨɞɚɪɫɬɜɚ; 

ɍɈ – ɭɧɿɜɟɪɫɚɥɶɧɚ ɨɫɧɨɜɚ 

ȽɆ – ɝɿɞɪɨɦɨɞɭɥɶ 
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ȼɋɌɍɉ 

 

 Ɉɫɧɨɜɧɿ ɩɪɢɧɰɢɩɢ ɤɨɧɰɟɩɰɿʀ ɡɞɨɪɨɜɨɝɨ ɯɚɪɱɭɜɚɧɧɹ ɜɢɦɚɝɚɸɬɶ ɫɭɱɚɫɧɨɝɨ 

ɩɿɞɯɨɞɭ ɞɨ ɫɬɜɨɪɟɧɧɹ ɩɪɨɞɭɤɬɿɜ ɧɨɜɨɝɨ ɩɨɤɨɥɿɧɧɹ, ɹɤɿ ɩɨɜɢɧɧɿ ɡɚɞɨɜɨɥɶɧɹɬɢ 

ɩɨɬɪɟɛɢ ɨɪɝɚɧɿɡɦɭ ɥɸɞɢɧɢ ɜ ɨɫɧɨɜɧɢɯ ɯɚɪɱɨɜɢɯ ɪɟɱɨɜɢɧɚɯ ɿ ɟɧɟɪɝɿʀ, ɚ ɬɚɤɨɠ 

ɫɩɪɢɹɬɢ ɩɪɨɮɿɥɚɤɬɢɰɿ ɡɚɯɜɨɪɸɜɚɧɶ, ɡɛɟɪɟɠɟɧɧɸ ɡɞɨɪɨɜЙɹ ɿ ɩɨɞɨɜɠɟɧɧɸ ɬɪɢɜɚ-

ɥɨɫɬɿ ɠɢɬɬɹ. Ɉɞɧɨɱɚɫɧɨ ʀɠɚ ɩɨɜɢɧɧɚ ɛɭɬɢ ɪɿɡɧɨɦɚɧɿɬɧɨɸ, ɫɦɚɱɧɨɸ, ɛɟɡɩɟɱɧɨɸ, 

ɜɿɞɩɨɜɿɞɚɬɢ ɧɚɰɿɨɧɚɥɶɧɢɦ ɬɪɚɞɢɰɿɹɦ ɿ ɡɜɢɱɤɚɦ ɧɚɫɟɥɟɧɧɹ. Ɋɨɡɲɢɪɟɧɧɹ ɞɚɧɨɝɨ 

ɫɟɝɦɟɧɬɭ ɯɚɪɱɨɜɨʀ ɩɪɨɞɭɤɰɿʀ ɡɞɿɣɫɧɸєɬɶɫɹ ɡɚ ɪɚɯɭɧɨɤ ɪɨɡɪɨɛɤɢ ɧɨɜɢɯ ɬɚ ɭɞɨ-

ɫɤɨɧɚɥɟɧɧɹ ɿɫɧɭɸɱɢɯ ɬɟɯɧɨɥɨɝɿɣ, ɿ ɜɢɦɚɝɚє ɫɬɜɨɪɟɧɧɹ ɩɪɢɜɚɛɥɢɜɢɯ ɡɚ ɨɪɝɚɧɨ-

ɥɟɩɬɢɱɧɢɦɢ ɩɨɤɚɡɧɢɤɚɦɢ ɩɪɨɞɭɤɬɿɜ, ɡɛɚɝɚɱɟɧɢɯ ɧɚɬɭɪɚɥɶɧɢɦɢ ɤɨɦɩɨɧɟɧɬɚɦɢ ɡɿ 

ɡɛɚɥɚɧɫɨɜɚɧɢɦ ɫɤɥɚɞɨɦ ɿ ɫɩɿɜɜɿɞɧɨɲɟɧɧɹɦ ɨɤɪɟɦɢɯ ɿɧɝɪɟɞɿєɧɬɿɜ. 

ȼɚɝɨɦɢɣ ɜɤɥɚɞ ɭ ɪɨɡɪɨɛɤɭ ɬɟɯɧɨɥɨɝɿɣ ɧɨɜɢɯ ɯɚɪɱɨɜɢɯ ɩɪɨɞɭɤɬɿɜ ɡ ɩɿɞɜɢ-

ɳɟɧɢɦ ɜɦɿɫɬɨɦ ɛɿɨɥɨɝɿɱɧɨ ɰɿɧɧɢɯ ɪɟɱɨɜɢɧ ɡɪɨɛɢɥɢ ɧɚɭɤɨɜɰɿμ Ʉɚɩɪɟɥɶɹɧɰ Ʌ.ȼ., 

ɉɚɜɥɸɤ Ɋ.ɘ., Ⱦ’ɹɤɨɧɨɜɚ Ⱥ.Ʉ, Ɍɟɥɟɠɟɧɤɨ Ʌ.Ɇ., Ƚɨɥɨɜɤɨ Ɇ.ɉ., ɏɨɦɢɱ Ƚ.ɉ., Ɇɚ-

ɫɹɝɿɧɚ Ɉ.ȼ., Ɋɿɱɚɪɞ Ɇɚɬɬɟɪ, ɉɟɧɧɿ Ʉɪɿɫ-ȿɜɟɪɬɨɧ, Ƚ. Ɏɨɫɬɟɪ, Ƚ. Ɇɚɡɡɚ ɬɚ ɿɧɲɿ. 

ɉɨɲɢɪɟɧɧɹ ɱɢɫɟɥɶɧɨɫɬɿ ɥɸɞɟɣ, ɳɨ ɫɬɪɚɠɞɚɸɬɶ ɧɚ ɚɥɟɪɝɿɸ ɚɛɨ ɦɚɸɬɶ ɧɚɞ-

ɱɭɬɥɢɜɿɫɬɶ ɞɨ ɛɿɥɤɿɜ ɬɜɚɪɢɧɧɨɝɨ ɩɨɯɨɞɠɟɧɧɹ, ɧɟɭɯɢɥɶɧɟ ɡɪɨɫɬɚɧɧɹ ɤɿɥɶɤɨɫɬɿ 

ɥɸɞɟɣ, ɹɤɿ ɜɿɞɞɚɸɬɶ ɩɟɪɟɜɚɝɭ ɪɨɫɥɢɧɧɿɣ ʀɠɿ, ɫɩɪɢɹɥɨ ɪɨɡɜɢɬɤɭ ɜɢɪɨɛɧɢɰɬɜɚ ɧɨ-

ɜɢɯ ɩɪɨɞɭɤɬɿɜ, ɳɨ ɛɚɡɭєɬɶɫɹ ɧɚ ɜɢɤɨɪɢɫɬɚɧɧɿ ɧɚɬɭɪɚɥɶɧɨʀ ɫɢɪɨɜɢɧɢ ɹɤ ɞɠɟɪɟɥɚ 

ɛɿɨɥɨɝɿɱɧɨ ɰɿɧɧɢɯ ɛɿɥɤɨɜɢɯ ɿ ɛɿɥɤɨɜɨ-ɠɢɪɨɜɢɯ ɩɪɨɞɭɤɬɿɜ ɪɨɫɥɢɧɧɨɝɨ ɩɨɯɨ-

ɞɠɟɧɧɹ. Ɉɫɨɛɥɢɜɨɸ ɩɨɩɭɥɹɪɧɿɫɬɸ ɭ ɧɚɫɟɥɟɧɧɹ ɤɨɪɢɫɬɭɸɬɶɫɹ ɛɟɡɚɥɤɨɝɨɥɶɧɿ ɧɚ-

ɩɨʀ ɡɞɨɪɨɜɨɝɨ ɯɚɪɱɭɜɚɧɧɹ. Ⱥɫɨɪɬɢɦɟɧɬ ɛɟɡɚɥɤɨɝɨɥɶɧɨʀ ɩɪɨɞɭɤɰɿʀ ɧɚ ɩɪɨɞɨɜɨɥɶ-

ɱɨɦɭ ɪɢɧɤɭ ɩɨɫɬɿɣɧɨ ɩɨɲɢɪɸєɬɶɫɹ ɡɚ ɪɚɯɭɧɨɤ ɜɢɤɨɪɢɫɬɚɧɧɹ ɧɨɜɢɯ, ɧɟɬɪɚɞɢ-

ɰɿɣɧɢɯ ɜɢɞɿɜ ɫɢɪɨɜɢɧɢ ɬɚ ɪɿɡɧɨɦɚɧɿɬɧɢɯ ɞɨɛɚɜɨɤ. Ⱥɧɚɥɿɡ ɚɫɨɪɬɢɦɟɧɬɭ ɩɪɨɞɭɤɬɿɜ 

ɝɪɨɦɚɞɫɶɤɨɝɨ ɯɚɪɱɭɜɚɧɧɹ ɫɜɿɞɱɢɬɶ, ɳɨ ɛɟɡɚɥɤɨɝɨɥɶɧɿ ɧɚɩɨʀ є ɧɚɣɩɨɩɭɥɹɪɧɿɲɢɦ 

ɜɢɞɨɦ ɩɪɨɞɭɤɰɿʀ ɭ ɡɚɤɥɚɞɚɯ ɪɟɫɬɨɪɚɧɧɨɝɨ ɝɨɫɩɨɞɚɪɫɬɜɚ (ɁɊȽ). 

Ɍɚɤɨɠ ɫɥɿɞ ɡɚɡɧɚɱɢɬɢ, ɳɨ ɛɿɥɶɲɿɫɬɶ ɫɬɪɚɜ ɭ ɁɊȽ ɜɿɞɩɭɫɤɚєɬɶɫɹ ɡ ɫɨɭɫɚɦɢ, 

ɪɿɡɧɨɦɚɧɿɬɧɢɦɢ ɡɚ ɫɤɥɚɞɨɦ, ɫɦɚɤɨɜɢɦɢ ɿ ɮɿɡɢɤɨ-ɯɿɦɿɱɧɢɦɢ ɜɥɚɫɬɢɜɨɫɬɹɦɢ. ȼɢ-

ɤɨɪɢɫɬɚɧɧɹ ʀɯ ɞɨɡɜɨɥɹє ɩɿɞɜɢɳɭɜɚɬɢ ɯɚɪɱɨɜɭ ɿ ɛɿɨɥɨɝɿɱɧɭ ɰɿɧɧɿɫɬɶ ɫɬɪɚɜ, ɧɚɞɚ-
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ɜɚɬɢ ʀɦ ɩɪɢɜɚɛɥɢɜɢɯ ɨɪɝɚɧɨɥɟɩɬɢɱɧɢɯ ɿ ɫɦɚɤɨɜɢɯ ɜɥɚɫɬɢɜɨɫɬɟɣ, ɪɟɝɭɥɸɜɚɬɢ 

ɫɩɿɜɜɿɞɧɨɲɟɧɧɹ ɨɤɪɟɦɢɯ ɛɿɨɥɨɝɿɱɧɨ ɿ ɮɿɡɿɨɥɨɝɿɱɧɨ ɰɿɧɧɢɯ ɿɧɝɪɟɞɿєɧɬɿɜ ɞɥɹ ɤɪɚ-

ɳɨɝɨ ɡɚɫɜɨɸɜɚɧɧɹ ʀɯ ɨɪɝɚɧɿɡɦɨɦ. Ɍɨɦɭ ɩɪɨɛɥɟɦɚ, ɹɤɚ ɩɨɜ’ɹɡɚɧɚ ɡ ɪɨɡɪɨɛɤɨɸ 

ɬɟɯɧɨɥɨɝɿɣ ɧɚɬɭɪɚɥɶɧɢɯ ɩɪɨɞɭɤɬɿɜ ɯɚɪɱɭɜɚɧɧɹ, ɳɨ ɤɨɪɢɫɬɭɸɬɶɫɹ ɩɨɫɬɿɣɧɢɦ ɩɨ-

ɩɢɬɨɦ ɭ ɧɚɫɟɥɟɧɧɹ, ɬɚɤɢɯ ɹɤ ɛɟɡɚɥɤɨɝɨɥɶɧɿ ɧɚɩɨʀ ɿ ɫɨɭɫɢ ɧɚ ɨɫɧɨɜɿ ɪɨɫɥɢɧɧɨʀ 

ɫɢɪɨɜɢɧɢ ɡ ɜɢɫɨɤɢɦ ɩɨɬɟɧɰɿɚɥɨɦ ɩɨɠɢɜɧɨʀ, ɛɿɨɥɨɝɿɱɧɨʀ ɬɚ ɮɿɡɿɨɥɨɝɿɱɧɨʀ ɞɿʀ, ɬɚ 

ɪɨɡɲɢɪɟɧɧɹ ʀɯ ɚɫɨɪɬɢɦɟɧɬɭ, є ɚɤɬɭɚɥɶɧɨɸ.  

Ⱥɤɬɭɚɥьɧɿɫɬь ɪɨɛɨɬɢ. Ɉɫɧɨɜɧɿ ɩɪɢɧɰɢɩɢ ɤɨɧɰɟɩɰɿʀ ɡɞɨɪɨɜɨɝɨ ɯɚɪɱɭɜɚɧ-

ɧɹ ɜɢɦɚɝɚɸɬɶ ɫɭɱɚɫɧɨɝɨ ɩɿɞɯɨɞɭ ɞɨ ɫɬɜɨɪɟɧɧɹ ɩɪɨɞɭɤɬɿɜ ɧɨɜɨɝɨ ɩɨɤɨɥɿɧɧɹ, ɹɤɿ 

ɩɨɜɢɧɧɿ ɡɚɞɨɜɨɥɶɧɹɬɢ ɩɨɬɪɟɛɢ ɨɪɝɚɧɿɡɦɭ ɥɸɞɢɧɢ ɜ ɨɫɧɨɜɧɢɯ ɯɚɪɱɨɜɢɯ ɪɟɱɨɜɢ-

ɧɚɯ ɿ ɟɧɟɪɝɿʀ, ɚ ɬɚɤɨɠ ɫɩɪɢɹɬɢ ɩɪɨɮɿɥɚɤɬɢɰɿ ɡɚɯɜɨɪɸɜɚɧɶ, ɡɛɟɪɟɠɟɧɧɸ ɡɞɨɪɨɜЙɹ 

ɿ ɩɨɞɨɜɠɟɧɧɸ ɬɪɢɜɚɥɨɫɬɿ ɠɢɬɬɹ. Ɉɞɧɨɱɚɫɧɨ ʀɠɚ ɩɨɜɢɧɧɚ ɛɭɬɢ ɪɿɡɧɨɦɚɧɿɬɧɨɸ, 

ɫɦɚɱɧɨɸ, ɛɟɡɩɟɱɧɨɸ, ɜɿɞɩɨɜɿɞɚɬɢ ɧɚɰɿɨɧɚɥɶɧɢɦ ɬɪɚɞɢɰɿɹɦ ɿ ɡɜɢɱɤɚɦ ɧɚɫɟɥɟɧɧɹ. 

Ɋɨɡɲɢɪɟɧɧɹ ɞɚɧɨɝɨ ɫɟɝɦɟɧɬɭ ɯɚɪɱɨɜɨʀ ɩɪɨɞɭɤɰɿʀ ɡɞɿɣɫɧɸєɬɶɫɹ ɡɚ ɪɚɯɭɧɨɤ ɪɨɡ-

ɪɨɛɤɢ ɧɨɜɢɯ ɬɚ ɭɞɨɫɤɨɧɚɥɟɧɧɹ ɿɫɧɭɸɱɢɯ ɬɟɯɧɨɥɨɝɿɣ, ɿ ɜɢɦɚɝɚє ɫɬɜɨɪɟɧɧɹ ɩɪɢ-

ɜɚɛɥɢɜɢɯ ɡɚ ɨɪɝɚɧɨɥɟɩɬɢɱɧɢɦɢ ɩɨɤɚɡɧɢɤɚɦɢ ɩɪɨɞɭɤɬɿɜ, ɡɛɚɝɚɱɟɧɢɯ ɧɚɬɭɪɚɥɶ-

ɧɢɦɢ ɤɨɦɩɨɧɟɧɬɚɦɢ ɡɿ ɡɛɚɥɚɧɫɨɜɚɧɢɦ ɫɤɥɚɞɨɦ ɿ ɫɩɿɜɜɿɞɧɨɲɟɧɧɹɦ ɨɤɪɟɦɢɯ ɿɧɝ-

ɪɟɞɿєɧɬɿɜ. 

Ɉɫɨɛɥɢɜɨɸ ɩɨɩɭɥɹɪɧɿɫɬɸ ɭ ɧɚɫɟɥɟɧɧɹ ɤɨɪɢɫɬɭɸɬɶɫɹ ɛɟɡɚɥɤɨɝɨɥɶɧɿ ɧɚɩɨʀ 

ɡɞɨɪɨɜɨɝɨ ɯɚɪɱɭɜɚɧɧɹ, ɚɫɨɪɬɢɦɟɧɬ ɹɤɢɯ ɩɨɫɬɿɣɧɨ ɩɨɲɢɪɸєɬɶɫɹ ɡɚ ɪɚɯɭɧɨɤ ɜɢ-

ɤɨɪɢɫɬɚɧɧɹ ɧɨɜɢɯ, ɧɟɬɪɚɞɢɰɿɣɧɢɯ ɜɢɞɿɜ ɫɢɪɨɜɢɧɢ ɬɚ ɪɿɡɧɨɦɚɧɿɬɧɢɯ ɞɨɛɚɜɨɤ. 

Ⱥɧɚɥɿɡ ɚɫɨɪɬɢɦɟɧɬɭ ɩɪɨɞɭɤɬɿɜ ɝɪɨɦɚɞɫɶɤɨɝɨ ɯɚɪɱɭɜɚɧɧɹ ɫɜɿɞɱɢɬɶ, ɳɨ ɛɟɡɚɥɤɨ-

ɝɨɥɶɧɿ ɧɚɩɨʀ є ɧɚɣɩɨɩɭɥɹɪɧɿɲɢɦ ɜɢɞɨɦ ɩɪɨɞɭɤɰɿʀ ɭ ɁɊȽ. 

ɋɥɿɞ ɡɚɡɧɚɱɢɬɢ, ɳɨ ɛɿɥɶɲɿɫɬɶ ɫɬɪɚɜ ɭ ɁɊȽ ɜɿɞɩɭɫɤɚєɬɶɫɹ ɡ ɫɨɭɫɚɦɢ, ɪɿɡɧɨ-

ɦɚɧɿɬɧɢɦɢ ɡɚ ɫɤɥɚɞɨɦ, ɫɦɚɤɨɜɢɦɢ ɿ ɮɿɡɢɤɨ-ɯɿɦɿɱɧɢɦɢ ɜɥɚɫɬɢɜɨɫɬɹɦɢ. ȼɢɤɨɪɢɫ-

ɬɚɧɧɹ ʀɯ ɞɨɡɜɨɥɹє ɩɿɞɜɢɳɭɜɚɬɢ ɯɚɪɱɨɜɭ ɿ ɛɿɨɥɨɝɿɱɧɭ ɰɿɧɧɿɫɬɶ ɫɬɪɚɜ, ɧɚɞɚɜɚɬɢ ʀɦ 

ɩɪɢɜɚɛɥɢɜɢɯ ɨɪɝɚɧɨɥɟɩɬɢɱɧɢɯ ɿ ɫɦɚɤɨɜɢɯ ɜɥɚɫɬɢɜɨɫɬɟɣ, ɪɟɝɭɥɸɜɚɬɢ ɫɩɿɜɜɿɞ-

ɧɨɲɟɧɧɹ ɨɤɪɟɦɢɯ ɛɿɨɥɨɝɿɱɧɨ ɿ ɮɿɡɿɨɥɨɝɿɱɧɨ ɰɿɧɧɢɯ ɿɧɝɪɟɞɿєɧɬɿɜ ɞɥɹ ɤɪɚɳɨɝɨ ɡɚ-

ɫɜɨɸɜɚɧɧɹ ʀɯ ɨɪɝɚɧɿɡɦɨɦ. Ɍɨɦɭ ɩɪɨɛɥɟɦɚ, ɹɤɚ ɩɨɜ’ɹɡɚɧɚ ɡ ɪɨɡɪɨɛɤɨɸ ɬɟɯɧɨɥɨ-

ɝɿɣ ɧɚɬɭɪɚɥɶɧɢɯ ɩɪɨɞɭɤɬɿɜ ɯɚɪɱɭɜɚɧɧɹ, ɳɨ ɤɨɪɢɫɬɭɸɬɶɫɹ ɩɨɫɬɿɣɧɢɦ ɩɿɞɜɢɳɟ-
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ɧɢɦ ɩɨɩɢɬɨɦ ɭ ɧɚɫɟɥɟɧɧɹ, ɬɚɤɢɯ ɹɤ ɛɟɡɚɥɤɨɝɨɥɶɧɿ ɧɚɩɨʀ ɿ ɫɨɭɫɢ ɧɚ ɨɫɧɨɜɿ ɪɨɫ-

ɥɢɧɧɨʀ ɫɢɪɨɜɢɧɢ ɡ ɜɢɫɨɤɢɦ ɩɨɬɟɧɰɿɚɥɨɦ ɩɨɠɢɜɧɨʀ, ɛɿɨɥɨɝɿɱɧɨʀ ɬɚ ɮɿɡɿɨɥɨɝɿɱɧɨʀ 

ɞɿʀ, ɬɚ ɪɨɡɲɢɪɟɧɧɹ ʀɯ ɚɫɨɪɬɢɦɟɧɬɭ, є ɚɤɬɭɚɥɶɧɨɸ.  

Ɂɜ’ɹɡɨɤ ɪɨɛɨɬɢ ɡ ɧɚɭɤɨɜɢɦɢ ɩɪɨɝɪɚɦɚɦɢ, ɩɥɚɧɚɦɢ, ɬɟɦɚɦɢ. Ⱦɨɫɥɿ-

ɞɠɟɧɧɹ ɜɢɤɨɧɭɜɚɥɢɫɶ ɜ ɪɚɦɤɚɯ ɞɟɪɠɛɸɞɠɟɬɧɨʀ ɬɟɦɚɬɢɤɢ ɤɚɮɟɞɪɢ ɬɟɯɧɨɥɨɝɿʀ 

ɪɟɫɬɨɪɚɧɧɨɝɨ ɿ ɨɡɞɨɪɨɜɱɨɝɨ ɯɚɪɱɭɜɚɧɧɹ ɈɇȺɏɌ ɡɚ ɧɚɩɪɹɦɨɦ ɪɨɡɪɨɛɥɟɧɧɹ ɬɟɯ-

ɧɨɥɨɝɿɣ ɯɚɪɱɨɜɢɯ ɩɪɨɞɭɤɬɿɜ ɨɡɞɨɪɨɜɱɨʀ ɬɚ ɩɪɨɮɿɥɚɤɬɢɱɧɨʀ ɞɿʀ. Ɋɨɛɨɬɚ ɩɪɨɜɨɞɢ-

ɥɚɫɶ ɭ ɪɚɦɤɚɯ ɞɟɪɠɛɸɞɠɟɬɧɨʀ ɧɚɭɤɨɜɨ-ɞɨɫɥɿɞɧɨʀ ɪɨɛɨɬɢ ɆɈɇ ɍɤɪɚʀɧɢ «Ɂɚɤɨ-

ɧɨɦɿɪɧɨɫɬɿ ɫɬɪɭɤɬɭɪɨɭɬɜɨɪɟɧɧɹ ɫɤɥɚɞɧɢɯ ɤɭɥɿɧɚɪɧɢɯ ɫɬɪɚɜ, ɧɚɩɨʀɜ ɬɚ ɯɚɪɱɨɜɢɯ 

ɩɪɨɞɭɤɬɿɜ, ɹɤ ɝɟɬɟɪɨɝɟɧɧɢɯ ɫɢɫɬɟɦ ɡ ɜɢɫɨɤɢɦ ɜɦɿɫɬɨɦ ɛɿɨɥɨɝɿɱɧɨ ɚɤɬɢɜɧɢɯ ɪɟ-

ɱɨɜɢɧ (ɞɟɪɠɪɟєɫɬɪɚɰɿɹ № 0111U00γ150)».  

Ɇɟɬɚ ɿ ɡɚɜɞɚɧɧɹ ɞɨɫɥɿɞɠɟɧь. Ɇɟɬɨɸ ɪɨɛɨɬɢ є ɪɨɡɪɨɛɤɚ ɬɟɯɧɨɥɨɝɿɣ ɧɚɩɨʀɜ 

ɬɚ ɫɨɭɫɧɨʀ ɩɪɨɞɭɤɰɿʀ ɞɥɹ ɡɚɤɥɚɞɿɜ ɪɟɫɬɨɪɚɧɧɨɝɨ ɝɨɫɩɨɞɚɪɫɬɜɚ ɧɚ ɨɫɧɨɜɿ ɝɨɪɿɯɨɩ-

ɥɿɞɧɨʀ ɬɚ ɧɚɫɿɧɧєɜɨʀ ɫɢɪɨɜɢɧɢ ɿ ɪɨɡɲɢɪɟɧɧɹ ʀɯ ɚɫɨɪɬɢɦɟɧɬɭ. 

Ⱦɥɹ ɞɨɫɹɝɧɟɧɧɹ ɩɨɫɬɚɜɥɟɧɨʀ ɦɟɬɢ ɧɟɨɛɯɿɞɧɨ ɜɢɪɿɲɢɬɢ ɧɚɫɬɭɩɧɿ ɡɚɜɞɚɧɧɹμ  

- ɩɪɨɜɟɫɬɢ ɚɧɚɥɿɡ ɿɫɧɭɸɱɢɯ ɬɟɯɧɨɥɨɝɿɣ ɜɢɪɨɛɧɢɰɬɜɚ ɛɟɡɚɥɤɨɝɨɥɶɧɢɯ ɧɚɩɨʀɜ 

ɬɚ ɫɨɭɫɧɨʀ ɩɪɨɞɭɤɰɿʀ ɧɚ ɨɫɧɨɜɿ ɪɨɫɥɢɧɧɨʀ ɫɢɪɨɜɢɧɢ, ɜɢɡɧɚɱɢɬɢ ɲɥɹɯɢ ʀɯ ɭɞɨ-

ɫɤɨɧɚɥɟɧɧɹ ɬɚ ɪɨɡɲɢɪɟɧɧɹ ɚɫɨɪɬɢɦɟɧɬɭ; 

- ɞɨɫɥɿɞɢɬɢ ɯɿɦɿɱɧɢɣ ɫɤɥɚɞ ɹɞɪɚ ɜɨɥɨɫɶɤɨɝɨ ɝɨɪɿɯɭ ɿ ɜɫɬɚɧɨɜɢɬɢ ɡɚɥɟɠɧɿɫɬɶ 

ɜɩɥɢɜɭ ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɮɚɤɬɨɪɿɜ ɧɚ ɮɿɡɢɤɨ-ɯɿɦɿɱɧɿ ɜɥɚɫɬɢɜɨɫɬɿ  ɿ ɛɿɨɥɨɝɿɱɧɭ ɰɿɧ-

ɧɿɫɬɶ ɞɢɫɩɟɪɫɿɣ ɬɚ ɜɢɡɧɚɱɢɬɢ ɪɚɰɿɨɧɚɥɶɧɿ ɬɟɯɧɨɥɨɝɿɱɧɿ ɩɚɪɚɦɟɬɪɢ ʀɯ ɨɬɪɢɦɚɧɧɹ; 

 - ɞɨɫɥɿɞɢɬɢ ɯɿɦɿɱɧɢɣ ɫɤɥɚɞ, ɮɿɡɢɤɨ-ɯɿɦɿɱɧɿ ɬɚ ɪɟɨɥɨɝɿɱɧɿ ɜɥɚɫɬɢɜɨɫɬɿ ɧɚ-

ɫɿɧɧɹ ɱɿɚ ɿ ɧɚɭɤɨɜɨ ɨɛʉɪɭɧɬɭɜɚɬɢ ɞɨɰɿɥɶɧɿɫɬɶ ɣɨɝɨ ɜɢɤɨɪɢɫɬɚɧɧɹ ɜ ɬɟɯɧɨɥɨɝɿɹɯ 

ɜɢɪɨɛɧɢɰɬɜɚ ɧɚɩɨʀɜ ɬɚ ɫɨɭɫɧɨʀ ɩɪɨɞɭɤɰɿʀ; 

- ɧɚɭɤɨɜɨ ɨɛʉɪɭɧɬɭɜɚɬɢ ɬɟɯɧɨɥɨɝɿɱɧɿ ɩɚɪɚɦɟɬɪɢ ɜɢɪɨɛɧɢɰɬɜɚ ɟɦɭɥɶɫɿɣɧɢɯ 

ɧɚɩɨʀɜ, ɩɚɫɬɨɩɨɞɿɛɧɨʀ ɭɧɿɜɟɪɫɚɥɶɧɨʀ ɨɫɧɨɜɢ ɬɚ ɫɨɭɫɿɜ ɧɚ ɨɫɧɨɜɿ ɩɪɨɞɭɤɬɿɜ ɤɨɦ-

ɩɥɟɤɫɧɨʀ ɩɟɪɟɪɨɛɤɢ ɹɞɪɚ ɜɨɥɨɫɶɤɨɝɨ ɝɨɪɿɯɭ ɬɚ ɧɚɫɿɧɧɹ ɱɿɚ;  

- ɞɨɫɥɿɞɢɬɢ ɯɿɦɿɱɧɢɣ ɫɤɥɚɞ ɿ ɮɿɡɢɤɨ-ɯɿɦɿɱɧɿ ɜɥɚɫɬɢɜɨɫɬɿ ɟɦɭɥɶɫɿɣɧɢɯ ɧɚɩɨ-

ʀɜ ɬɚ ɫɨɭɫɧɨʀ ɩɪɨɞɭɤɰɿʀ, ɜɢɡɧɚɱɢɬɢ ɫɬɭɩɿɧɶ ɡɚɞɨɜɨɥɟɧɧɹ ɞɨɛɨɜɨʀ ɩɨɬɪɟɛɢ ɨɪɝɚɧɿ-

ɡɦɭ ɜ ɛɿɨɥɨɝɿɱɧɨ ɿ ɮɿɡɿɨɥɨɝɿɱɧɨ ɰɿɧɧɢɯ ɪɟɱɨɜɢɧɚɯ ɩɪɢ ʀɯ ɫɩɨɠɢɜɚɧɧɿ; 



11 
 

- ɞɨɫɥɿɞɢɬɢ ɹɤɿɫɬɶ ɬɚ ɛɟɡɩɟɱɧɿɫɬɶ ɜɢɪɨɛɥɟɧɨʀ ɩɪɨɞɭɤɰɿʀ ɜ ɩɪɨɰɟɫɿ ɡɛɟɪɿ-

ɝɚɧɧɹ ɬɚ ɜɢɡɧɚɱɢɬɢ ɬɪɢɜɚɥɿɫɬɶ ɡɛɟɪɿɝɚɧɧɹ; 

- ɪɨɡɪɨɛɢɬɢ ɧɨɪɦɚɬɢɜɧɭ ɞɨɤɭɦɟɧɬɚɰɿɸ ɧɚ ɧɨɜɿ ɜɢɞɢ ɯɚɪɱɨɜɢɯ ɩɪɨɞɭɤɬɿɜ, 

ɩɪɨɜɟɫɬɢ ɩɪɨɦɢɫɥɨɜɭ ɚɩɪɨɛɚɰɿɸ, ɨɛʉɪɭɧɬɭɜɚɬɢ ɟɤɨɧɨɦɿɱɧɭ ɿ ɫɨɰɿɚɥɶɧɭ ɟɮɟɤɬɢ-

ɜɧɿɫɬɶ ɜɿɞ ɜɩɪɨɜɚɞɠɟɧɧɹ ɪɨɡɪɨɛɥɟɧɢɯ ɬɟɯɧɨɥɨɝɿɣ ɭ ɪɟɫɬɨɪɚɧɧɟ ɝɨɫɩɨɞɚɪɫɬɜɨ.  

Ɉɛ’єɤɬ ɞɨɫɥɿɞɠɟɧɧɹ – ɬɟɯɧɨɥɨɝɿɹ ɩɪɨɞɭɤɬɿɜ ɧɚ ɨɫɧɨɜɿ ɹɞɪɚ ɜɨɥɨɫɶɤɨɝɨ ɝɨ-

ɪɿɯɭ ɬɚ ɧɚɫɿɧɧɹ ɱɿɚ. 

ɉɪɟɞɦɟɬ ɞɨɫɥɿɞɠɟɧɧɹ – ɹɞɪɨ ɜɨɥɨɫɶɤɨɝɨ ɝɨɪɿɯɭ, ɧɚɫɿɧɧɹ ɱɿɚ, ɛɟɡɚɥɤɨɝɨɥɶɧɿ 

ɧɚɩɨʀ, ɫɨɭɫɧɚ ɩɪɨɞɭɤɰɿɹ. 

Ɇɟɬɨɞɢ ɞɨɫɥɿɞɠɟɧɧɹ – ɮɿɡɢɱɧɿ, ɯɿɦɿɱɧɿ, ɛɿɨɯɿɦɿɱɧɿ, ɦɿɤɪɨɛɿɨɥɨɝɿɱɧɿ ɦɟɬɨ-

ɞɢ ɡɚ ɡɚɝɚɥɶɧɨɩɪɢɣɧɹɬɢɦɢ ɫɬɚɧɞɚɪɬɧɢɦɢ ɬɚ ɫɩɟɰɿɚɥɶɧɢɦɢ ɦɟɬɨɞɢɤɚɦɢ, ɦɟɬɨɞɢ 

ɩɥɚɧɭɜɚɧɧɹ ɟɤɫɩɟɪɢɦɟɧɬɭ ɿ ɦɚɬɟɦɚɬɢɱɧɨʀ ɨɛɪɨɛɤɢ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɢɯ ɞɚɧɢɯ ɡ 

ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɤɨɦɩ’ɸɬɟɪɧɢɯ ɬɟɯɧɨɥɨɝɿɣ. 

ɏɿɦɿɱɧɢɣ ɫɤɥɚɞ ɹɞɪɚ ɜɨɥɨɫɶɤɨɝɨ ɝɨɪɿɯɭ ɬɚ ɧɚɫɿɧɧɹ ɱɿɚ ɜɢɡɧɚɱɚɥɢ ɪɟɮɪɚɤɬ-

ɪɨɦɟɬɪɢɱɧɨ (ɦɚɫɨɜɚ ɱɚɫɬɤɚ ɫɭɯɢɯ ɪɨɡɱɢɧɧɢɯ ɪɟɱɨɜɢɧ ɬɚ ɦɚɫɨɜɚ ɱɚɫɬɤɚ ɪɨɫɥɢɧ-

ɧɢɯ ɠɢɪɿɜ), ɯɪɨɦɚɬɨɝɪɚɮɿɱɧɨ (ɠɢɪɧɨɤɢɫɥɨɬɧɢɣ ɫɤɥɚɞ ɫɢɪɨɜɢɧɢ ɬɚ ɩɪɨɞɭɤɬɿɜ ʀʀ 

ɩɟɪɟɪɨɛɤɢ ɬɚ ɡɚɝɚɥɶɧɢɣ ɜɦɿɫɬ ɬɨɤɨɮɟɪɨɥɿɜ), ɲɥɹɯɨɦ ɝɿɞɪɨɥɿɡɭ ɛɿɥɤɨɜɨʀ ɧɚɜɚɠɤɢ, 

ɜɢɤɨɪɢɫɬɨɜɭɸɱɢ ɚɦɿɧɨɚɧɚɥɿɡɚɬɨɪ, ɜɢɡɧɚɱɚɥɢ ɚɦɿɧɨɤɢɫɥɨɬɧɢɣ ɫɤɥɚɞ ɫɢɪɨɜɢɧɢ. 

Ɏɨɬɨɟɥɟɤɬɪɨɤɨɥɨɪɢɦɟɬɪɢɱɧɢɦ ɦɟɬɨɞɨɦ ɜɢɡɧɚɱɚɥɢ ɨɩɬɢɱɧɭ ɝɭɫɬɢɧɭ ɬɚ 

ɦɭɬɧɿɫɬɶ ɞɢɫɩɟɪɫɧɢɯ ɫɢɫɬɟɦ. Ɋɟɨɥɨɝɿɱɧɿ ɜɥɚɫɬɢɜɨɫɬɿ ɧɚɩɿɜɮɚɛɪɢɤɚɬɿɜ ɬɚ ɝɨɬɨɜɨʀ 

ɩɪɨɞɭɤɰɿʀ ɞɨɫɥɿɞɠɭɜɚɥɢ ɡɚ ɞɨɩɨɦɨɝɨɸ ɜɿɫɤɨɡɢɦɟɬɪɭ Ɉɫɬɜɚɥɶɞɚ ɬɚ ɊɈ-1. ȼɨɥɨ-

ɝɨɭɬɪɢɦɭɸɱɭ ɡɞɚɬɧɿɫɬɶ ɜɢɡɧɚɱɚɥɢ ɡɚ ɤɿɥɶɤɿɫɧɢɦ ɜɦɿɫɬɨɦ ɜɨɞɢ, ɳɨ ɭɬɪɢɦɭєɬɶɫɹ 

ɞɨɫɥɿɞɧɢɦ ɡɪɚɡɤɨɦ ɩɿɫɥɹ ɡɚɦɨɱɭɜɚɧɧɹ. ɋɟɞɢɦɟɧɬɚɰɿɣɧɢɣ ɚɧɚɥɿɡ ɤɨɥɨʀɞɧɨɝɨ ɪɨɡ-

ɱɢɧɭ ɩɪɨɜɨɞɢɥɢ ɡɚ ɞɨɩɨɦɨɝɨɸ ɬɨɪɫɿɣɧɢɯ ɜɚɝɿɜ ɡ ɬɪɢɜɚɥɿɫɬɸ ɜɢɬɪɢɦɤɢ λ00 ɫ , 

ɞɨɫɥɿɞɠɟɧɧɹ ɫɬɭɩɟɧɸ ɝɿɞɪɨɮɨɛɧɨɫɬɿ ɛɿɥɤɿɜ ɿ ɜɫɬɚɧɨɜɥɟɧɧɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɛɿɥ-

ɤɨɜɨʀ ɝɥɨɛɭɥɢ ɩɪɨɜɨɞɢɥɢ ɜɢɤɨɪɢɫɬɨɜɭɸɱɢ ɦɟɬɨɞ Ɏɿɲɟɪɚ.  

Ɉɪɝɚɧɨɥɟɩɬɢɱɧɭ ɨɰɿɧɤɭ ɝɨɬɨɜɨʀ ɩɪɨɞɭɤɰɿʀ ɩɪɨɜɨɞɢɥɢ ɡɚ ɛɚɥɶɧɨɸ ɲɤɚɥɨɸ. 

Ɇɿɤɪɨɛɿɨɥɨɝɿɱɧɢɣ ɤɨɧɬɪɨɥɶ ɧɚɹɜɧɨɫɬɿ ɦɟɡɨɮɿɥɶɧɢɯ ɚɟɪɨɛɧɢɯ ɬɚ ɮɚɤɭɥɶɬɚɬɢɜɧɨ-

ɚɟɪɨɛɧɢɯ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ, ɛɚɤɬɟɪɿɣ ɝɪɭɩɢ ɤɢɲɤɨɜɨʀ ɩɚɥɢɱɤɢ, ɝɪɢɛɤɨɜɨʀ ɬɚ ɩɥɿɫ-

ɧɹɜɨʀ ɦɿɤɪɨɮɥɨɪɢ ɩɪɨɜɨɞɢɥɢ ɜɿɞɩɨɜɿɞɧɨ ɞɨ ɜɤɚɡɿɜɨɤ ɡ ɫɚɧɿɬɚɪɧɨ-ɦɿɤɪɨɛɿɨɥɨɝɿɱ-
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ɧɨɝɨ ɤɨɧɬɪɨɥɸ. ȼɫɿ ɞɨɫɥɿɞɢ ɩɪɨɜɨɞɢɥɢɫɶ ɭ ɬɪɶɨɯ ɤɪɚɬɧɿɣ ɩɨɜɬɨɪɧɨɫɬɿ. Ɉɛɪɨɛɤɭ 

ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɢɯ ɞɚɧɢɯ ɡɞɿɣɫɧɸɜɚɥɢ ɡɚ ɞɨɩɨɦɨɝɨɸ ɫɬɚɬɢɫɬɢɱɧɨɝɨ ɚɧɚɥɿɡɭ. 

ɇɚɭɤɨɜɚ ɧɨɜɢɡɧɚ ɨɞɟɪɠɚɧɢɯ ɪɟɡɭɥьɬɚɬɿɜ. ɇɚ ɨɫɧɨɜɿ ɬɟɨɪɟɬɢɱɧɢɯ ɿ ɟɤɫ-

ɩɟɪɢɦɟɧɬɚɥɶɧɢɯ ɞɨɫɥɿɞɠɟɧɶ ɜɫɬɚɧɨɜɥɟɧɨ ɞɨɰɿɥɶɧɿɫɬɶ ɫɬɜɨɪɟɧɧɹ ɹɤɿɫɧɢɯ ɛɿɨɥɨ-

ɝɿɱɧɨ ɰɿɧɧɢɯ ɧɚɩɨʀɜ ɿ ɫɨɭɫɧɨʀ ɩɪɨɞɭɤɰɿʀ, ɡɛɚɥɚɧɫɨɜɚɧɢɯ ɡɚ ɫɤɥɚɞɨɦ ɉɇɀɄ ɧɚ 

ɨɫɧɨɜɿ ɝɨɪɿɯɨɩɥɿɞɧɨʀ ɿ ɧɚɫɿɧɧєɜɨʀ ɫɢɪɨɜɢɧɢ. ɇɚɭɤɨɜɨ ɨɛʉɪɭɧɬɨɜɚɧɨ ɬɟɯɧɨɥɨɝɿɸ 

ɤɨɦɩɥɟɤɫɧɨʀ ɩɟɪɟɪɨɛɤɢ ɹɞɪɚ ɜɨɥɨɫɶɤɨɝɨ ɝɨɪɿɯɭ, ɜɫɬɚɧɨɜɥɟɧɨ ɩɚɪɚɦɟɬɪɢ ɩɨɩɟɪɟ-

ɞɧɶɨʀ ɩɿɞɝɨɬɨɜɤɢ ɜɨɥɨɫɶɤɢɯ ɝɨɪɿɯɿɜ ɦɟɬɨɞɨɦ ɜɨɥɨɝɨ-ɬɟɩɥɨɜɨɝɨ ɨɛɪɨɛɥɟɧɧɹ ɞɥɹ 

ɨɬɪɢɦɚɧɧɹ ɛɿɨɥɨɝɿɱɧɨ ɰɿɧɧɢɯ ɞɢɫɩɟɪɫɿɣ ɡɿ ɡɛɚɥɚɧɫɨɜɚɧɢɦ ɫɤɥɚɞɨɦ ɟɫɟɧɰɿɣɧɢɯ 

ɠɢɪɧɢɯ ɤɢɫɥɨɬ. 

Ⱦɨɜɟɞɟɧɨ, ɳɨ ɩɿɫɥɹ ɬɪɢɜɚɥɨɝɨ ɡɚɦɨɱɭɜɚɧɧɹ ɹɞɪɚ ɜɨɥɨɫɶɤɢɯ ɝɨɪɿɯɿɜ ɭ ɜɨɞɿ 

ɬɚ ɣɨɝɨ ɧɚɫɬɭɩɧɨɝɨ ɩɪɨɜɚɪɸɜɚɧɧɹ ɡɦɟɧɲɭєɬɶɫɹ ɦɿɰɧɿɫɬɶ ɫɬɪɭɤɬɭɪɢ ɫɢɪɨɜɢɧɢ ɡɿ 

ɡɛɟɪɟɠɟɧɧɹɦ ɠɢɪɧɨɤɢɫɥɨɬɧɨɝɨ ɫɤɥɚɞɭ ɬɚ ɨɪɝɚɧɨɥɟɩɬɢɱɧɢɯ ɜɥɚɫɬɢɜɨɫɬɟɣ. ȼɩɟ-

ɪɲɟ ɞɨɫɥɿɞɠɟɧɨ ɮɿɡɢɤɨ-ɯɿɦɿɱɧɿ ɬɚ ɪɟɨɥɨɝɿɱɧɿ ɜɥɚɫɬɢɜɨɫɬɿ ɧɚɫɿɧɧɹ ɱɿɚ, ɜɫɬɚɧɨɜ-

ɥɟɧɨ ɦɨɠɥɢɜɿɫɬɶ ɜɢɤɨɪɢɫɬɚɧɧɹ ɧɚɫɿɧɧɹ ɭ ɹɤɨɫɬɿ ɫɬɪɭɤɬɭɪɨɭɬɜɨɪɸɜɚɱɚ ɯɚɪɱɨɜɢɯ 

ɩɪɨɞɭɤɬɿɜ ɬɚ ɞɨɞɚɬɤɨɜɨɝɨ ɞɠɟɪɟɥɚ ɛɿɨɥɨɝɿɱɧɨ ɰɿɧɧɢɯ ɛɿɥɤɿɜ ɬɚ ɉɇɀɄ. 

ȼɩɟɪɲɟ ɪɨɡɪɨɛɥɟɧɨ ɬɟɯɧɨɥɨɝɿɸ ɿ ɧɚɭɤɨɜɨ ɨɛʉɪɭɧɬɨɜɚɧɨ ɜɢɪɨɛɧɢɰɬɜɨ ɛɟɡ-

ɚɥɤɨɝɨɥɶɧɨɝɨ ɧɚɩɨɸ ɧɚ ɨɫɧɨɜɿ ɹɞɪɚ ɜɨɥɨɫɶɤɨɝɨ ɝɨɪɿɯɭ, ɹɤɢɣ ɡɚɞɨɜɨɥɶɧɹє ɞɟɧɧɭ 

ɩɨɬɪɟɛɭ ɥɸɞɢɧɢ ɭ ɡɛɚɥɚɧɫɨɜɚɧɢɯ ɉɇɀɄ ɧɟ ɦɟɧɲɟ ɧɿɠ ɧɚ γ0 % ɿ ɦɨɠɟ ɜɢɤɨɪɢɫ-

ɬɨɜɭɜɚɬɢɫɹ ɭ ɹɤɨɫɬɿ ɧɟɩɨɜɧɨɰɿɧɧɨɝɨ ɡɚɦɿɧɧɢɤɚ ɬɜɚɪɢɧɧɨɝɨ ɦɨɥɨɤɚ. ȼɩɟɪɲɟ ɪɨɡ-

ɪɨɛɥɟɧɨ ɿ ɧɚɭɤɨɜɨ ɨɛʉɪɭɧɬɨɜɚɧɨ ɬɟɯɧɨɥɨɝɿɸ ɝɨɪɿɯɨɜɨ-ɧɚɫɿɧɧєɜɨʀ ɨɫɧɨɜɢ ɞɥɹ ɧɚ-

ɩɨʀɜ ɫɦɭɡɿ, ɳɨ ɞɨɡɜɨɥɹє ɡɧɚɱɧɨ ɡɦɟɧɲɢɬɢ ɜɬɪɚɬɢ ɛɿɨɥɨɝɿɱɧɨ ɰɿɧɧɢɯ ɪɟɱɨɜɢɧ ɫɢ-

ɪɨɜɢɧɢ ɬɚ ɡɛɚɝɚɬɢɬɢ ɩɨɩɭɥɹɪɧɿ ɧɚɩɨʀ ɜɨɞɨɪɨɡɱɢɧɧɢɦɢ ɛɿɥɤɚɦɢ ɿ ɉɇɀɄ.  

ȼɩɟɪɲɟ ɧɚɭɤɨɜɨ ɨɛʉɪɭɧɬɨɜɚɧɨ ɫɤɥɚɞ ɭɧɿɜɟɪɫɚɥɶɧɨʀ ɨɫɧɨɜɢ ɞɥɹ ɩɚɫɬɨɩɨɞɿ-

ɛɧɨʀ ɫɨɭɫɧɨʀ ɩɪɨɞɭɤɰɿʀ ɡɿ ɡɛɚɥɚɧɫɨɜɚɧɢɦ ɫɤɥɚɞɨɦ ɉɇɀɄ ɡ ɦɨɠɥɢɜɿɫɬɸ ɤɨɦɩɥɟ-

ɤɫɧɨʀ ɩɟɪɟɪɨɛɤɢ ɹɞɪɚ ɜɨɥɨɫɶɤɨɝɨ ɝɨɪɿɯɚ ɿ ɧɚɫɿɧɧɹ ɱɿɚ. Ⱦɨɫɥɿɞɠɟɧɨ ɛɿɨɥɨɝɿɱɧɭ 

ɰɿɧɧɿɫɬɶ, ɮɿɡɢɤɨ-ɯɿɦɿɱɧɿ ɜɥɚɫɬɢɜɨɫɬɿ, ɛɟɡɩɟɱɧɿɫɬɶ, ɭɦɨɜɢ ɬɚ ɬɪɢɜɚɥɿɫɬɶ ɡɛɟɪɿɝɚɧ-

ɧɹ ɯɚɪɱɨɜɢɯ ɩɪɨɞɭɤɬɿɜ ɧɚ ɨɫɧɨɜɿ ɝɨɪɿɯɨɩɥɿɞɧɨʀ ɬɚ ɧɚɫɿɧɧєɜɨʀ ɫɢɪɨɜɢɧɢ. 

ɉɪɚɤɬɢɱɧɟ ɡɧɚɱɟɧɧɹ ɨɞɟɪɠɚɧɢɯ ɪɟɡɭɥьɬɚɬɿɜ. ɇɚ ɩɿɞɫɬɚɜɿ ɬɟɨɪɟɬɢɱɧɢɯ 

ɬɚ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɢɯ ɞɨɫɥɿɞɠɟɧɶ ɪɨɡɪɨɛɥɟɧɨ ɬɟɯɧɨɥɨɝɿʀ ɤɨɦɩɥɟɤɫɧɨʀ ɩɟɪɟɪɨɛ-



13 
 
ɤɢ ɹɞɪɚ ɜɨɥɨɫɶɤɨɝɨ ɝɨɪɿɯɭ, ɪɟɰɟɩɬɭɪɢ ɿ ɬɟɯɧɨɥɨɝɿʀ ɛɟɡɚɥɤɨɝɨɥɶɧɢɯ ɧɚɩɨʀɜ ɿ ɫɨɭɫ-

ɧɨʀ ɩɪɨɞɭɤɰɿʀ ɧɚ ɨɫɧɨɜɿ ɝɨɪɿɯɨɩɥɿɞɧɨʀ ɫɢɪɨɜɢɧɢ ɿ ɧɚɫɿɧɧɹ ɱɿɚ. 

Ɋɨɡɪɨɛɥɟɧɨ ɩɪɨɟɤɬɢ ɧɨɪɦɚɬɢɜɧɨʀ ɞɨɤɭɦɟɧɬɚɰɿʀ Ɍɍ, Ɍȱ ɬɚ ɬɢɦɱɚɫɨɜɿ ɬɟɯɧɨ-

ɥɨɝɿɱɧɿ ɤɚɪɬɤɢ ɧɚ ɧɨɜɿ ɜɢɞɢ ɛɟɡɚɥɤɨɝɨɥɶɧɢɯ ɧɚɩɨʀɜ ɿ ɫɨɭɫɧɨʀ ɩɪɨɞɭɤɰɿʀ ɡɿ ɡɛɚɥɚ-

ɧɫɨɜɚɧɢɦ ɫɤɥɚɞɨɦ ɉɇɀɄ. ɇɨɜɢɡɧɚ ɩɪɢɣɧɹɬɢɯ ɬɟɯɧɨɥɨɝɿɱɧɢɯ  ɪɿɲɟɧɶ ɡɚɯɢɳɟɧɚ 

ɞɜɨɦɚ ɩɚɬɟɧɬɚɦɢ ɧɚ ɤɨɪɢɫɧɭ ɦɨɞɟɥɶ № Ю β016 10γ65 ɬɚ № Ю β016 10γ66 ɿ ɨɞɧɢɦ 

ɩɚɬɟɧɬɨɦ ɧɚ ɜɢɧɚɯɿɞ № ɚ β016 070λ6. 

Ɍɟɯɧɨɥɨɝɿɹ ɜɢɝɨɬɨɜɥɟɧɧɹ ɧɚɩɨʀɜ ɧɚ ɨɫɧɨɜɿ ɹɞɪɚ ɜɨɥɨɫɶɤɨɝɨ ɝɨɪɿɯɭ ɩɪɨɣɲ-

ɥɚ ɚɩɪɨɛɚɰɿɸ ɜ ɐɟɧɬɪɿ ɡɞɨɪɨɜɨɝɨ ɯɚɪɱɭɜɚɧɧɹ ɫɬɭɞɟɧɬɫɶɤɨʀ ɦɨɥɨɞɿ (ɚɤɬ ɜɿɞ 

β8.10.β016 ɪ.). Ⱥɩɪɨɛɚɰɿɸ ɜɢɝɨɬɨɜɥɟɧɧɹ ɝɨɪɿɯɨɜɨɝɨ ɧɚɩɨɸ, ɫɨɭɫɧɨʀ ɩɪɨɞɭɤɰɿʀ ɬɚ 

ɧɚɩɨʀɜ ɫɦɭɡɿ ɩɪɨɜɟɞɟɧɨ ɧɚ ɩɿɞɩɪɢєɦɫɬɜɚɯ ɝɪɨɦɚɞɫɶɤɨɝɨ ɯɚɪɱɭɜɚɧɧɹ, ɡɨɤɪɟɦɚ  ɧɚ 

ɩɿɞɩɪɢєɦɫɬɜɿ ɌɈȼ ɏȿɅɋɎɍȾ ɉɭɡɚɬɚ ɏɚɬɚ (ɚɤɬ ɜɿɞ 4.0λ.β017 ɪ.), ɬɚ ɭ ɪɟɫɬɨɪɚɧɿ 

ɩɪɢ ɝɨɬɟɥɿ IХ DОМКЦОrШЧ CХЮЛСШЮЬО (ɚɤɬ ɜɿɞ β0.07.β017 ɪ.). 

Ɋɨɡɪɚɯɨɜɚɧɨ ɟɤɨɧɨɦɿɱɧɢɣ ɟɮɟɤɬ ɜɿɞ ɜɩɪɨɜɚɞɠɟɧɧɹ ɭ ɜɢɪɨɛɧɢɰɬɜɨ ɩɪɨɞɭ-

ɤɬɿɜ ɧɚ ɨɫɧɨɜɿ ɝɨɪɿɯɨɩɥɿɞɧɨʀ ɫɢɪɨɜɢɧɢ ɿ ɧɚɫɿɧɧɹ ɱɿɚ, ɿ ɞɨɜɟɞɟɧɨ, ɳɨ ɩɪɨɞɭɤɰɿɹ є 

ɤɨɧɤɭɪɟɧɬɨɫɩɪɨɦɨɠɧɨɸ, ɦɚє ɩɿɞɜɢɳɟɧɢɣ ɟɤɨɧɨɦɿɱɧɢɣ ɟɮɟɤɬ ɜɧɚɫɥɿɞɨɤ ɛɿɥɶɲ 

ɧɢɡɶɤɨʀ ɜɿɞɩɭɫɤɧɨʀ ɰɿɧɢ ɭ ɩɨɪɿɜɧɹɧɧɿ ɡ ɚɧɚɥɨɝɿɱɧɨɸ ɩɪɨɞɭɤɰɿєɸ. Ɍɟɪɦɿɧ ɨɤɭɩ-

ɧɨɫɬɿ ɿɧɧɨɜɚɰɿɣɧɨɝɨ ɡɚɯɨɞɭ ɡɧɚɯɨɞɢɬɶɫɹ ɭ ɦɟɠɚɯ ɧɨɪɦɚɬɢɜɧɢɯ ɡɧɚɱɟɧɶ.  

Ɉɫɨɛɢɫɬɢɣ ɜɧɟɫɨɤ ɡɞɨɛɭɜɚɱɚ Ɉɫɨɛɢɫɬɢɣ ɜɧɟɫɨɤ ɩɨɥɹɝɚє ɭ ɩɨɫɬɚɧɨɜɰɿ 

ɧɚɭɤɨɜɨ-ɞɨɫɥɿɞɧɢɯ ɡɚɜɞɚɧɶ ɬɚ ʀɯ ɪɟɚɥɿɡɚɰɿʀ, ɡɚɛɟɡɩɟɱɟɧɧɿ ɦɟɬɨɞɢɱɧɨɝɨ ɨɮɨɪɦ-

ɥɟɧɧɹ ɪɨɛɨɬɢ, ɜɢɤɨɧɚɧɧɿ ɚɧɚɥɿɬɢɱɧɢɯ ɬɚ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɢɯ ɞɨɫɥɿɞɿɜ, ɚɧɚɥɿɡɿ ɿ 

ɭɡɚɝɚɥɶɧɟɧɧɿ ɨɞɟɪɠɚɧɢɯ ɞɚɧɢɯ ɭ ɜɢɝɥɹɞɿ ɜɢɫɧɨɜɤɿɜ, ɩɿɞɝɨɬɨɜɰɿ ɦɚɬɟɪɿɚɥɿɜ ɞɨɫɥɿ-

ɞɠɟɧɶ ɞɨ ɩɭɛɥɿɤɚɰɿʀ, ɪɨɡɪɨɛɰɿ ɧɨɪɦɚɬɢɜɧɨʀ ɞɨɤɭɦɟɧɬɚɰɿʀ, ɩɪɨɦɢɫɥɨɜɿɣ ɚɩɪɨɛɚɰɿʀ 

ɪɨɡɪɨɛɥɟɧɢɯ ɬɟɯɧɨɥɨɝɿɣ. Ɉɫɨɛɢɫɬɢɣ ɜɧɟɫɨɤ ɡɞɨɛɭɜɚɱɚ ɩɿɞɬɜɟɪɞɠɟɧɨ ɩɨɞɚɧɢɦɢ 

ɞɨɤɭɦɟɧɬɚɦɢ ɿ ɧɚɭɤɨɜɢɦɢ ɩɭɛɥɿɤɚɰɿɹɦɢ. 

Ⱥɩɪɨɛɚɰɿɹ ɪɟɡɭɥьɬɚɬɿɜ ɞɢɫɟɪɬɚɰɿʀ. Ɉɫɧɨɜɧɿ ɩɨɥɨɠɟɧɧɹ ɬɚ ɪɟɡɭɥɶɬɚɬɢ ɞɢ-

ɫɟɪɬɚɰɿɣɧɨʀ ɪɨɛɨɬɢ ɞɨɩɨɜɿɞɚɥɢɫɶ ɧɚμ VII – IБ ȼɫɟɭɤɪɚʀɧɫɶɤɿɣ ɧɚɭɤɨɜɨ-

ɩɪɚɤɬɢɱɧɿɣ ɤɨɧɮɟɪɟɧɰɿʀ ɦɨɥɨɞɢɯ ɭɱɟɧɢɯ ɿ ɫɬɭɞɟɧɬɿɜ ɡ ɦɿɠɧɚɪɨɞɧɨɸ ɭɱɚɫɬɸ 

«ɉɪɨɛɥɟɦɢ ɮɨɪɦɭɜɚɧɧɹ ɡɞɨɪɨɜɨɝɨ ɫɩɨɫɨɛɭ ɠɢɬɬɹ ɭ ɦɨɥɨɞɿ» (Ɉɞɟɫɚ, ɈɇȺɏɌ, 

2014 – β016 ɪ.ɪ.); ɦɿɠɧɚɪɨɞɧɿɣ ɧɚɭɤɨɜɨ-ɩɪɚɤɬɢɱɧɿɣ ɿɧɬɟɪɧɟɬ-ɤɨɧɮɟɪɟɧɰɿʀ «ɇɚɭ-
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ɤɨɜɿ ɩɪɿɨɪɢɬɟɬɢ ɪɨɡɜɢɬɤɭ ɚɝɪɚɪɧɨʀ ɫɮɟɪɢ ɜ ɭɦɨɜɚɯ ɝɥɨɛɚɥɶɧɢɯ ɡɦɿɧ» (Ɍɟɪɧɨɩɿɥɶ, 

β014 ɪ.); 75 − 78 ɧɚɭɤɨɜɢɯ ɤɨɧɮɟɪɟɧɰɿɹɯ ɧɚɭɤɨɜɨ-ɜɢɤɥɚɞɚɰɶɤɨɝɨ ɫɤɥɚɞɭ ɚɤɚɞɟ-

ɦɿʀ (ɈɇȺɏɌ, β015 − β018 ɪ.ɪ.); III ɦɿɠɧɚɪɨɞɧɿɣ ɧɚɭɤɨɜɨ-ɩɪɚɤɬɢɱɧɿɣ ɤɨɧɮɟɪɟɧɰɿʀ 

"ɏɿɦɿɹ, Ȼɿɨ- ɿ ɇɚɧɨɬɟɯɧɨɥɨɝɿʀ, ȿɤɨɥɨɝɿɹ ɢ ȿɤɨɧɨɦɿɤɚ ɜ ɏɚɪɱɨɜɿɣ ɿ Ʉɨɫɦɟɬɢɱɧɿɣ 

ɉɪɨɦɢɫɥɨɜɨɫɬɿ" (ɇɌɍ "ɏɉȱ", β015 ɪ.); Vȱ ɦɿɠɧɚɪɨɞɧɿɣ ɧɚɭɤɨɜɨ-ɩɪɚɤɬɢɱɧɿɣ ɿɧ-

ɬɟɪɧɟɬ-ɤɨɧɮɟɪɟɧɰɿʀ «Ⱥɤɬɭɚɥɶɧɿ ɧɚɭɤɨɜɿ ɞɨɫɥɿɞɠɟɧɧɹ ɭ ɫɭɱɚɫɧɨɦɭ ɫɜɿɬɿ» (ɉɟɪɟɹ-

ɫɥɿɜ-ɏɦɟɥɶɧɢɰɶɤɢɣ, β015 ɪ.); V ɦɿɠɧɚɪɨɞɧɿɣ ɧɚɭɤɨɜɨ-ɬɟɯɧɿɱɧɿɣ ɤɨɧɮɟɪɟɧɰɿʀ 

"ɉɟɪɫɩɟɤɬɢɜɢ ɪɨɡɜɢɬɤɭ ɦ'ɹɫɧɨʀ, ɦɨɥɨɱɧɨʀ ɬɚ ɨɥɿєɠɢɪɨɜɨʀ ɝɚɥɭɡɟɣ ɭ ɤɨɧɬɟɤɫɬɿ 

єɜɪɨɿɧɬɟɝɪɚɰɿʀ" (ɇɍɏɌ, Ʉɢʀɜ, β016 ɪ.); II ɦɿɠɧɚɪɨɞɧɿɣ ɧɚɭɤɨɜɨ-ɩɪɚɤɬɢɱɧɿɣ ɿɧɬɟ-

ɪɧɟɬ-ɤɨɧɮɟɪɟɧɰɿʀ ɫɬɭɞɟɧɬɿɜ, ɚɫɩɿɪɚɧɬɿɜ ɿ ɦɨɥɨɞɢɯ ɭɱɟɧɢɯ «ɇɚɭɤɨɜɟ ɦɢɫɬɟɰɬɜɨ 

ɦɨɥɨɞɿ ɜ ɿɧɞɭɫɬɪɿʀ ɝɨɫɬɢɧɧɨɫɬɿ» (β016 ɪ.); ɦɿɠɧɚɪɨɞɧɿɣ ɧɚɭɤɨɜɨ-ɩɪɚɤɬɢɱɧɿɣ 

ɤɨɧɮɟɪɟɧɰɿʀ, ɩɪɢɫɜɹɱɟɧɿɣ 50-ɪɿɱɱɸ ɡɚɫɧɭɜɚɧɧɹ ɏɚɪɤɿɜɫɶɤɨɝɨ ɞɟɪɠɚɜɧɨɝɨ ɭɧɿ-

ɜɟɪɫɢɬɟɬɭ ɯɚɪɱɭɜɚɧɧɹ ɬɚ ɬɨɪɝɿɜɥɿ «Ɋɨɡɜɢɬɨɤ ɯɚɪɱɨɜɢɯ ɜɢɪɨɛɧɢɰɬɜ, ɪɟɫɬɨɪɚɧɧɨ-

ɝɨ ɬɚ ɝɨɬɟɥɶɧɨɝɨ ɝɨɫɩɨɞɚɪɫɬɜ ɿ ɬɨɪɝɿɜɥɿμ ɩɪɨɛɥɟɦɢ, ɩɟɪɫɩɟɤɬɢɜɢ, ɟɮɟɤɬɢɜɧɿɫɬɶ» 

(ɏɚɪɤɿɜ, ɏȾɍɏɌ, β017 ɪ.), ɭ III Ɇɿɠɧɚɪɨɞɧɿɣ ɧɚɭɤɨɜɨ-ɩɪɚɤɬɢɱɧɿɣ ɤɨɧɮɟɪɟɧɰɿʀ 

Ȼɿɥɨɪɭɫɶɤɨɝɨ ɞɟɪɠɚɜɧɨɝɨ ɚɝɪɚɪɧɨ ɬɟɯɧɨɥɨɝɿɱɧɨɝɨ ɭɧɿɜɟɪɫɢɬɟɬɭ (Ɇɿɧɫɶɤ, ɪɟɫɩɭ-

ɛɥɿɤɚ Ȼɿɥɨɪɭɫɶ, ȻȾȺɌɍ, β017 ɪ). ȼɫɟɭɤɪɚʀɧɫɶɤɿɣ ɧɚɭɤɨɜɨ-ɩɪɚɤɬɢɱɧɿɣ ɤɨɧɮɟɪɟɧ-

ɰɿʀ ɫɬɭɞɟɧɬɿɜ, ɚɫɩɿɪɚɧɬɿɜ ɬɚ ɦɨɥɨɞɢɯ ɜɱɟɧɢɯ «ɋɭɱɚɫɧɿ ɬɟɧɞɟɧɰɿʀ ɪɨɡɜɢɬɤɭ ɯɚɪɱɨ-

ɜɢɯ ɬɟɯɧɨɥɨɝɿɣ ɜ ɭɦɨɜɚɯ єɜɪɨɩɟɣɫɶɤɨʀ ɿɧɬɟɝɪɚɰɿʀ», Ʉɢʀɜμ ɄɄȱȻɉ, β018. 

Ɉɫɧɨɜɧɿ ɩɨɥɨɠɟɧɧɹ ɞɢɫɟɪɬɚɰɿɣɧɨʀ ɪɨɛɨɬɢ ɜɢɤɥɚɞɟɧɨ ɭ 27 ɧɚɭɤɨɜɢɯ 

ɩɪɚɰɹɯ, ɭ ɬɨɦɭ ɱɢɫɥɿμ 5 ɫɬɚɬɟɣ ɭ ɮɚɯɨɜɢɯ ɜɢɞɚɧɧɹɯ ɍɤɪɚʀɧɢ, ɨɞɧɚ ɡ ɹɤɢɯ ɭ ɦɿɠ-

ɧɚɪɨɞɧɨɦɭ ɜɢɞɚɧɧɿ, 1 ɭ ɧɚɭɤɨɦɟɬɪɢɱɧɨɦɭ ɜɢɞɚɧɧɿ, ɳɨ ɜɯɨɞɢɬɶ ɞɨ ɧɚɭɤɨɦɟɬɪɢ-

ɱɧɨʀ ɛɚɡɢ АОЛ ШП SМТОЧМО, 1 ɩɭɛɥɿɤɚɰɿɹ ɭ ɡɚɪɭɛɿɠɧɨɦɭ ɧɚɭɤɨɜɨɦɭ ɜɢɞɚɧɧɿ, β ɩɚ-

ɬɟɧɬɢ ɍɤɪɚʀɧɢ ɧɚ ɤɨɪɢɫɧɭ ɦɨɞɟɥɶ ɬɚ 1 ɩɚɬɟɧɬ ɧɚ ɜɢɧɚɯɿɞ, 17 ɬɟɡ ɞɨɩɨɜɿɞɟɣ ɧɚ ɧɚ 

ɦɿɠɧɚɪɨɞɧɢɯ ɬɚ ɧɚɭɤɨɜɨ-ɩɪɚɤɬɢɱɧɢɯ ɤɨɧɮɟɪɟɧɰɿɹɯ. 

ɋɬɪɭɤɬɭɪɚ ɿ ɨɛɫɹɝ ɞɢɫɟɪɬɚɰɿʀ. Ⱦɢɫɟɪɬɚɰɿɣɧɚ ɪɨɛɨɬɚ ɫɤɥɚɞɚєɬɶɫɹ ɿɡ ɜɫɬɭ-

ɩɭ, 5-ɬɢ ɪɨɡɞɿɥɿɜ, ɜɢɫɧɨɜɤɿɜ, ɫɩɢɫɤɭ ɥɿɬɟɪɚɬɭɪɧɢɯ ɞɠɟɪɟɥ ɬɚ ɞɨɞɚɬɤɿɜ. Ɋɨɛɨɬɚ 

ɜɢɤɥɚɞɟɧɚ ɧɚ 146 ɫɬɨɪɿɧɤɚɯ ɨɫɧɨɜɧɨɝɨ ɬɟɤɫɬɭ, ɦɿɫɬɢɬɶ γ1 ɪɢɫɭɧɨɤ (11 ɫɬɨɪ.), 54 

ɬɚɛɥɢɰɿ (βγ ɫɬɨɪ.) 8 ɞɨɞɚɬɤɿɜ. ɋɩɢɫɨɤ ɜɢɤɨɪɢɫɬɚɧɢɯ ɥɿɬɟɪɚɬɭɪɧɢɯ ɞɠɟɪɟɥ ɜɤɥɸ-

ɱɚє ββ1 ɧɚɣɦɟɧɭɜɚɧɧɹ, ɡ ɹɤɢɯ 74 ɿɧɨɡɟɦɧɢɯ. 
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ɊɈɁȾȱɅ 1 

 

ɋɍɑȺɋɇɂɃ ɋɌȺɇ ȼɂɊɈȻɇɂɐɌȼȺ ɉɊɈȾɍɄɌȱȼ ɁȾɈɊɈȼɈȽɈ   
ɏȺɊɑɍȼȺɇɇə ȱ  ɉȿɊɋɉȿɄɌɂȼɂ ɊɈɁɒɂɊȿɇɇə Ȳɏ ȺɋɈɊɌɂɆȿɇɌɍ 

 

Ⱦɥɹ ɩɿɞɜɢɳɟɧɧɹ ɤɨɧɤɭɪɟɧɬɨɫɩɪɨɦɨɠɧɨɫɬɿ ɿ ɪɨɡɲɢɪɟɧɧɹ ɚɫɨɪɬɢɦɟɧɬɭ 

ɩɪɨɞɭɤɰɿʀ ɞɥɹ ɁɊȽ ɧɟɨɛɯɿɞɧɨ ɜɩɪɨɜɚɞɠɭɜɚɬɢ  ɪɟɫɭɪɫɨɡɛɟɪɿɝɚɸɱɿ ɬɟɯɧɨɥɨɝɿʀ, ɳɨ 

ɛɚɡɭɸɬɶɫɹ ɧɚ ɤɨɦɩɥɟɤɫɧɿɣ ɩɟɪɟɪɨɛɰɿ ɪɨɫɥɢɧɧɨʀ ɛɿɨɥɨɝɿɱɧɨ ɰɿɧɧɨʀ ɫɢɪɨɜɢɧɢ.  

ȼ ɬɟɩɟɪɿɲɧɿɣ ɱɚɫ ɿɫɧɭє ɞɨɫɢɬɶ ɛɚɝɚɬɨ ɪɨɡɪɨɛɨɤ ɝɟɬɟɪɨɝɟɧɧɢɯ ɩɪɨɞɭɤɬɿɜ, 

ɹɤɿ ɦɿɫɬɹɬɶ ɡɧɚɱɧɭ ɤɿɥɶɤɿɫɬɶ ɠɢɪɭ ɿ ɦɚɸɬɶ ɜɢɫɨɤɭ ɤɚɥɨɪɿɣɧɿɫɬɶ. ȼɢɧɢɤɥɚ ɩɨɬɪɟ-

ɛɚ ɭ ɫɬɜɨɪɟɧɿ ɚɫɨɪɬɢɦɟɧɬɭ ɯɚɪɱɨɜɢɯ ɩɪɨɞɭɤɬɿɜ ɡ ɧɢɡɶɤɨɸ ɤɚɥɨɪɿɣɧɿɫɬɸ ɿ ɜɢɫɨ-

ɤɢɦ ɜɦɿɫɬɨɦ ɛɿɨɥɨɝɿɱɧɨ ɿ ɮɿɡɿɨɥɨɝɿɱɧɨ ɰɿɧɧɢɯ ɿɧɝɪɟɞɿєɧɬɿɜ.  

 

1.1 Ⱥɧɚɥɿɡ ɫɭɱɚɫɧɨɝɨ ɫɬɚɧɭ ɜɢɪɨɛɧɢɰɬɜɚ ɩɪɨɞɭɤɬɿɜ ɞɥɹ ɡɞɨɪɨɜɨɝɨ ɯɚ-
ɪɱɭɜɚɧɧɹ  

 

ȼɢɡɧɚɱɟɧɨ, ɳɨ ɡɞɨɪɨɜɢɦ ɜɜɚɠɚєɬɶɫɹ ɯɚɪɱɨɜɢɣ ɩɪɨɞɭɤɬ, ɩɪɢɡɧɚɱɟɧɢɣ ɞɥɹ 

ɫɢɫɬɟɦɚɬɢɱɧɨɝɨ ɫɩɨɠɢɜɚɧɧɹ ɭ ɫɤɥɚɞɿ ɯɚɪɱɨɜɢɯ ɪɚɰɿɨɧɿɜ ɜɫɿɦɚ ɜɿɤɨɜɢɦɢ ɝɪɭɩɚɦɢ 

ɡɞɨɪɨɜɨɝɨ ɧɚɫɟɥɟɧɧɹ, ɹɤɢɣ ɡɞɚɬɟɧ ɡɧɢɠɭɜɚɬɢ ɪɢɡɢɤ ɪɨɡɜɢɬɤɭ ɡɚɯɜɨɪɸɜɚɧɶ, 

ɩɨɜЙɹɡɚɧɢɯ ɡ ɞɟɮɿɰɢɬɨɦ ɛɿɨɥɨɝɿɱɧɨ ɚɤɬɢɜɧɢɯ ɪɟɱɨɜɢɧ (ȻȺɊ), ɩɨɩɨɜɧɸɸɱɢ ɿɫ-

ɧɭɸɱɢɣ ɜ ɨɪɝɚɧɿɡɦɿ ɥɸɞɢɧɢ ɞɟɮɿɰɢɬ ɩɨɠɢɜɧɢɯ ɪɟɱɨɜɢɧ ɿ ɮɭɧɤɰɿɨɧɚɥɶɧɢɯ ɿɧɝ-

ɪɟɞɿєɧɬɿɜ Д1 – 3].  

ɋɬɜɨɪɟɧɧɸ ɩɪɨɞɭɤɬɿɜ ɞɥɹ ɡɞɨɪɨɜɨɝɨ ɯɚɪɱɭɜɚɧɧɹ, ɪɨɡɪɨɛɰɿ ʀɯ ɫɤɥɚɞɭ ɿ ɬɟɯ-

ɧɨɥɨɝɿʀ ɜɢɪɨɛɧɢɰɬɜɚ ɩɪɢɞɿɥɹєɬɶɫɹ ɨɫɨɛɥɢɜɚ ɭɜɚɝɚ ɭ ɜɫɿɯ ɤɪɚʀɧɚɯ ɫɜɿɬɭ. ɋɬɪɭɤɬɭ-

ɪɚ ɯɚɪɱɭɜɚɧɧɹ ɧɚɫɟɥɟɧɧɹ ɭ ɟɤɨɧɨɦɿɱɧɨ ɪɨɡɜɢɧɟɧɢɯ ɤɪɚʀɧɚɯ ɯɚɪɚɤɬɟɪɢɡɭєɬɶɫɹ 

ɧɚɞɥɢɲɤɨɜɢɦ ɜɠɢɜɚɧɧɹɦ ɠɢɪɿɜ ɬɜɚɪɢɧɧɨɝɨ ɩɨɯɨɞɠɟɧɧɹ, ɰɭɤɪɭ, ɤɭɯɚɪɫɶɤɨʀ ɫɨ-

ɥɿ, ɿ ɫɭɬɬєɜɢɦ ɡɦɟɧɲɟɧɧɹɦ ɜɠɢɜɚɧɧɹ ɜɿɬɚɦɿɧɿɜ, ɦɿɧɟɪɚɥɶɧɢɯ ɪɟɱɨɜɢɧ, ɯɚɪɱɨɜɢɯ 

ɜɨɥɨɤɨɧ, ɫɤɨɪɨɱɟɧɧɹɦ ɟɧɟɪɝɨɜɢɬɪɚɬ, ɳɨ ɩɪɢɡɜɨɞɢɬɶ ɞɨ ɩɨɫɥɚɛɥɟɧɧɹ ɡɚɯɢɫɧɢɯ 

ɫɢɥ ɨɪɝɚɧɿɡɦɭ, ɧɟɡɞɚɬɧɨɫɬɿ ɚɞɟɤɜɚɬɧɨ ɪɟɚɝɭɜɚɬɢ ɧɚ ɧɟɫɩɪɢɹɬɥɢɜɢɣ ɜɩɥɢɜ ɧɚɜɤɨ-
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ɥɢɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ, ɫɬɪɟɫ ɿ ɡɧɚɱɧɨ ɩɿɞɜɢɳɭє ɪɢɡɢɤ ɪɨɡɜɢɬɤɭ ɪɿɡɧɢɯ ɡɚɯɜɨɪɸ-

ɜɚɧɶ. 

Ɂ ɪɨɡɜɢɬɤɨɦ ɰɢɜɿɥɿɡɚɰɿʀ ɫɩɨɫɬɟɪɿɝɚєɬɶɫɹ ɡɧɢɠɟɧɧɹ ɟɧɟɪɝɨɜɢɬɪɚɬ ɧɚɫɟɥɟɧɧɹ 

ɜɫɿɯ ɤɪɚʀɧ ɫɜɿɬɭ, ɬɨɦɭ ʀɠɚ ɩɨɜɢɧɧɚ ɛɭɬɢ ɦɟɧɲ ɤɚɥɨɪɿɣɧɨɸ, ɬɨɛɬɨ ɦɿɫɬɢɬɢ ɦɟɧɲɟ 

ɠɢɪɿɜ ɿ ɜɭɝɥɟɜɨɞɿɜ, ɧɚɞɥɢɲɨɤ ɹɤɢɯ ɫɩɪɢɹє ɪɨɡɜɢɬɤɭ ɩɪɨɝɪɟɫɭɸɱɢɯ ɡɚɯɜɨɪɸɜɚɧɶ, 

ɬɚɤɢɯ ɹɤ ɨɠɢɪɿɧɧɹ, ɞɿɚɛɟɬ, ɫɟɪɰɟɜɨ-ɫɭɞɢɧɧɿ ɡɚɯɜɨɪɸɜɚɧɧɹ, ɝɿɩɟɪɬɨɧɿɹ, ɚɬɟɪɨ-

ɫɤɥɟɪɨɡ, ɧɨɜɨɭɬɜɨɪɟɧɧɹ, ɿ ɨɞɧɨɱɚɫɧɨ ɦɿɫɬɢɬɢ ɤɨɦɩɥɟɤɫ ɪɟɱɨɜɢɧ ɛɿɨɥɨɝɿɱɧɨʀ ɬɚ 

ɮɿɡɿɨɥɨɝɿɱɧɨʀ ɞɿʀ – ɜɿɬɚɦɿɧɢ, ɩɨɥɿɧɟɧɚɫɢɱɟɧɿ ɠɢɪɧɿ ɤɢɫɥɨɬɢ, ɧɟɡɚɦɿɧɧɿ ɚɦɿɧɨɤɢɫ-

ɥɨɬɢ, ɩɨɥɿɮɟɧɨɥɢ, ɦɿɧɟɪɚɥɶɧɿ ɪɟɱɨɜɢɧɢ, ɩɟɤɬɢɧɢ, ɯɚɪɱɨɜɭ ɤɥɿɬɤɨɜɢɧɭ ɬɨɳɨ. 

ɇɚɞɡɜɢɱɚɣɧɨ ɪɨɡɩɨɜɫɸɞɠɟɧɢɦɢ ɯɚɪɱɨɜɢɦɢ ɩɪɨɞɭɤɬɚɦɢ є ɫɨɭɫɢ, 

ɹɤɿ ɲɢɪɨɤɨ ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɜ ɞɨɦɚɲɧɶɨɦɭ ɬɚ ɪɟɫɬɨɪɚɧɧɨɦɭ ɝɨɫɩɨɞɚɪɫɬɜɿ. ɇɚ 

ɫɶɨɝɨɞɧɿ ɫɩɨɫɬɟɪɿɝɚєɬɶɫɹ ɡɪɨɫɬɚɧɧɹ ɩɨɩɭɥɹɪɧɨɫɬɿ ɫɨɭɫɿɜ ɿ ɩɿɞɜɢɳɟɧɧɹ ɩɨɩɢɬɭ 

ɧɚɫɟɥɟɧɧɹ ɧɚ ɟɦɭɥɶɫɢɧɭ ɩɪɨɞɭɤɰɿɸ. ɋɨɭɫɢ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɜ ɹɤɨɫɬɿ ɩɪɢɩɪɚɜɢ 

ɞɥɹ ɩɨɥɿɩɲɟɧɧɹ ɫɦɚɤɭ ɿ ɤɪɚɳɨʀ ɡɚɫɜɨɸɜɚɧɨɫɬɿ ɩɪɨɞɭɤɬɿɜ ɯɚɪɱɭɜɚɧɧɹ, ɚ ɬɚɤɨɠ ɜ 

ɹɤɨɫɬɿ ɨɞɧɨɝɨ ɿɡ ɪɟɰɟɩɬɭɪɧɢɯ ɤɨɦɩɨɧɟɧɬɿɜ ɩɪɢ ɜɢɝɨɬɨɜɥɟɧɧɿ ɤɭɥɿɧɚɪɧɢɯ ɫɬɪɚɜ.  

ɇɚ ɦɿɠɧɚɪɨɞɧɨɦɭ ɬɚ ɜɿɬɱɢɡɧɹɧɨɦɭ  ɪɢɧɤɭ ɞɨɦɿɧɭɸɬɶ ɫɨɭɫɢ, ɳɨ ɜɿɞɧɨɫɹɬɶ 

ɞɨ «ɫɨɥɨɧɨʀ» ɝɪɭɩɢ, ɡɨɤɪɟɦɚ, ɦɚɣɨɧɟɡ, ɤɟɬɱɭɩɢ, ɝɿɪɱɢɰɹ, ɫɨɭɫɢ-ɞɪɟɫɢɧɝɢ ɬɚ 

ɫɤɥɚɞɧɿ ɫɨɭɫɢ, ɫɟɪɟɞ ɹɤɢɯ ɩɟɪɟɜɚɠɚɸɬɶ ɫɨɭɫɢ ɧɚ ɨɫɧɨɜɿ ɪɨɫɥɢɧɧɨʀ ɨɥɿʀ. ɍ ɧɟɡɧɚ-

ɱɧɿɣ ɤɿɥɶɤɨɫɬɿ ɜɢɪɨɛɥɹɸɬɶɫɹ ɫɨɥɨɞɤɿ ɫɨɭɫɢ ɬɚ ɫɨɭɫɢ, ɳɨ ɜɢɝɨɬɨɜɥɹɸɬɶɫɹ ɡ ɧɚɬɭ-

ɪɚɥɶɧɨʀ ɫɢɪɨɜɢɧɢ ɛɟɡ ɜɢɤɨɪɢɫɬɚɧɧɹ ɲɬɭɱɧɢɯ ɤɨɦɩɨɧɟɧɬɿɜ. ɇɚɣɱɚɫɬɿɲɟ ʀɯ ɜɢɤɨ-

ɪɢɫɬɨɜɭɸɬɶ ɞɥɹ ɡɚɩɪɚɜɤɢ ɫɚɥɚɬɿɜ (ɫɨɭɫɢ-ɞɪɟɫɢɧɝɢ) Д4, 5Ж ɬɚ ɞɥɹ ɡɚɧɭɪɟɧɧɹ ɲɦɚ-

ɬɨɱɤɿɜ ɪɿɡɧɨɦɚɧɿɬɧɢɯ ɩɪɨɞɭɤɬɿɜ (ɫɨɭɫɢ-ɞɿɩɢ) Д6,7Ж. ɇɚ ɫɶɨɝɨɞɧɿ ɨɫɧɨɜɧɚ ɱɚɫɬɤɚ 

ɫɨɭɫɿɜ, ɳɨ ɜɢɪɨɛɥɹєɬɶɫɹ ɩɪɨɦɢɫɥɨɜɿɫɬɸ, ɩɪɢɩɚɞɚє ɧɚ ɫɟɝɦɟɧɬ ɦɚɣɨɧɟɡɧɢɯ ɫɨɭ-

ɫɿɜ – ɛɿɥɶɲɟ 60 %, ɬɪɟɬɢɧɚ – ɧɚ ɫɟɝɦɟɧɬ ɤɟɬɱɭɩɿɜ ɿ ɫɨɭɫɿɜ ɧɚ ɬɨɦɚɬɧɿɣ ɨɫɧɨɜɿ, ɿ 

ɞɨ 10 % – ɧɚ ɜɢɪɨɛɧɢɰɬɜɨ ɝɿɪɱɢɰɿ ɬɚ ɿɧɲɨʀ ɫɨɭɫɧɨʀ ɩɪɨɞɭɤɰɿʀ Д8,λЖ. 

ɋɨɭɫɢ, ɳɨ ɜɢɝɨɬɨɜɥɹɸɬɶ ɧɚ ɨɫɧɨɜɿ ɪɨɫɥɢɧɧɨʀ ɨɥɿʀ ɩɪɢɣɧɹɬɨ ɧɚɡɢɜɚɬɢ ɟɦɭ-

ɥɶɫɿɣɧɢɦɢ. ȼɨɧɢ ɡɞɚɬɧɿ ɫɤɨɪɟɝɭɜɚɬɢ ɯɿɦɿɱɧɢɣ ɫɤɥɚɞ ɫɬɪɚɜɢ, ɩɿɞɜɢɳɢɬɢ ʀʀ ɯɚɪɱɨ-

ɜɭ ɿ ɛɿɨɥɨɝɿɱɧɭ ɰɿɧɧɿɫɬɶ, ɩɨɤɪɚɳɢɬɢ ɡɨɜɧɿɲɧɿɣ ɜɢɝɥɹɞ, ɜɩɥɢɧɭɬɢ ɧɚ ɤɚɥɨɪɿɣɧɿɫɬɶ 

ɿ ɡɚɫɜɨɸɜɚɧɿɫɬɶ ɩɪɨɞɭɤɬɭ [10]. 
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Ⱦɥɹ ɩɨɥɿɩɲɟɧɧɹ ɫɦɚɤɭ ɿ ɩɨɤɪɚɳɟɧɧɹ ɡɚɫɜɨɸɜɚɧɨɫɬɿ ɨɫɧɨɜɧɨʀ ɫɬɪɚɜɢ ɜɢ-

ɤɨɪɢɫɬɨɜɭɸɬɶ ɫɨɭɫɢ, ɞɨ ɫɤɥɚɞɭ ɹɤɢɯ ɜɯɨɞɹɬɶ ɪɿɡɧɨɦɚɧɿɬɧɿ ɟɤɫɬɪɚɤɬɢɜɧɿ, ɚɪɨɦɚ-

ɬɢɱɧɿ ɿ ɫɦɚɤɨɜɿ ɪɟɱɨɜɢɧɢ. Ɋɟɡɭɥɶɬɚɬɢ ɦɚɪɤɟɬɢɧɝɨɜɢɯ ɞɨɫɥɿɞɠɟɧɶ ɡɚɫɜɿɞɱɢɥɢ, ɳɨ 

ɿɫɧɭє ɡɧɚɱɧɚ ɩɨɬɪɟɛɚ ɭ ɧɢɡɶɤɨɤɚɥɨɪɿɣɧɢɯ ɟɦɭɥɶɫɿɣɧɢɯ ɫɨɭɫɚɯ, ɳɨ ɜɢɤɨɪɢɫɬɨ-

ɜɭɸɬɶɫɹ ɜ ɹɤɨɫɬɿ ɡɚɩɪɚɜɨɤ ɞɥɹ ɫɚɥɚɬɿɜ ɿ ɞɟɫɟɪɬɿɜ Д11Ж. Ɉɫɨɛɥɢɜɚ ɭɜɚɝɚ ɩɪɢɞɿɥɹ-

єɬɶɫɹ ɟɦɭɥɶɫɿɣɧɢɦ ɫɨɭɫɚɦ ɧɚ ɩɥɨɞɨɜɿɣ, ɹɝɿɞɧɿɣ ɬɚ ɨɜɨɱɟɜɿɣ ɨɫɧɨɜɿ, ɹɤɿ ɜɢɤɨɪɢɫ-

ɬɨɜɭɸɬɶɫɹ ɞɥɹ ɧɚɞɚɧɧɹ ɩɟɜɧɢɯ ɫɦɚɤɨɜɢɯ ɜɥɚɫɬɢɜɨɫɬɟɣ ɦ’ɹɫɧɢɦ, ɪɢɛɧɢɦ, 

ɤɪɭɩЙɹɧɢɦ  ɚɛɨ ɞɟɫɟɪɬɧɢɦ ɫɬɪɚɜɚɦ ɹɤ ɜ ɁɊȽ, ɬɚɤ ɿ ɜ ɞɨɦɚɲɧɿɯ ɭɦɨɜɚɯ. 

Ɂɧɚɱɧɚ ɩɨɩɭɥɹɪɧɿɫɬɶ ɫɨɭɫɧɨʀ ɩɪɨɞɭɤɰɿʀ ɭ ɫɭɱɚɫɧɢɯ ɫɩɨɠɢɜɚɱɿɜ ɜɢɦɚɝɚє 

ɩɨɫɬɿɣɧɨɝɨ ɪɨɡɲɢɪɟɧɧɹ ʀɯ ɚɫɨɪɬɢɦɟɧɬɭ ɬɚ ɭɞɨɫɤɨɧɚɥɟɧɧɹ ɿɫɧɭɸɱɢɯ ɬɟɯɧɨɥɨɝɿɣ. 

Ɂɜɚɠɚɸɱɢ ɧɚ ɰɟ ɧɚɭɤɨɜɰɿ ɜɫɟ ɱɚɫɬɿɲɟ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɧɟɬɪɚɞɢɰɿɣɧɭ ɫɢɪɨɜɢɧɭ 

ɹɤ ɪɟɰɟɩɬɭɪɧɢɣ ɤɨɦɩɨɧɟɧɬ ɫɨɭɫɧɨʀ ɩɪɨɞɭɤɰɿʀ. Ɍɚɤ, ɩɿɞ ɤɟɪɿɜɧɢɰɬɜɨ ɏɨɦɢɱ Ƚ.ɉ. 

ɪɨɡɪɨɛɥɟɧɨ ɿ ɧɚɭɤɨɜɨ ɨɛʉɪɭɧɬɨɜɚɧɨ ɬɟɯɧɨɥɨɝɿʀ ɜɢɝɨɬɨɜɥɟɧɧɹ ɫɨɭɫɿɜ ɿɡ ɜɢɤɨɪɢɫ-

ɬɚɧɧɹɦ ɩɥɨɞɿɜ ɯɟɧɨɦɟɥɟɫɭ, ɬɨɩɿɧɚɦɛɭɪɭ, ɩɨɪɿɱɨɤ ɱɟɪɜɨɧɢɯ ɬɚ ɪɿɡɧɨɦɚɧɿɬɧɨʀ ɹɝɿ-

ɞɧɨʀ ɫɢɪɨɜɢɧɢ Д1β–15].    

Ɉɫɬɚɧɧɿɦ ɱɚɫɨɦ ɪɨɡɪɨɛɥɟɧɨ ɛɚɝɚɬɨ ɛɟɡɚɥɤɨɝɨɥɶɧɢɯ ɧɚɩɨʀɜ ɧɚ ɟɦɭɥɶɫɿɣ 

ɨɫɧɨɜɿ. əɤ ɜɿɞɨɦɨ, ɫɭɱɚɫɧɢɣ ɧɚɩɪɹɦɨɤ ɪɨɡɜɢɬɤɭ ɫɜɿɬɨɜɨɝɨ ɪɢɧɤɭ – ɜɢɪɨɛɧɢɰɬɜɨ 

ɧɚɩɨʀɜ ɫɩɟɰɿɚɥɿɡɨɜɚɧɨɝɨ ɩɪɢɡɧɚɱɟɧɧɹ ɞɥɹ ɡɞɨɪɨɜɨɝɨ ɯɚɪɱɭɜɚɧɧɹ, ɡɛɚɝɚɱɟɧɢɯ ɜɿ-

ɬɚɦɿɧɚɦɢ ɿ ɦɿɧɟɪɚɥɶɧɢɦɢ ɪɟɱɨɜɢɧɚɦɢ, ɟɤɫɬɪɚɤɬɚɦɢ ɬɪɚɜ, ɯɚɪɱɨɜɢɦɢ ɜɨɥɨɤɧɚɦɢ, 

ɩɟɤɬɢɧɨɜɢɦɢ ɪɟɱɨɜɢɧɚɦɢ, ɪɿɡɧɨɦɚɧɿɬɧɢɦɢ ɫɨɪɛɟɧɬɚɦɢ ɬɨɳɨ. Ɂɚ ɫɜɨʀɦɢ ɨɪɝɚɧɨ-

ɥɟɩɬɢɱɧɢɦɢ ɜɥɚɫɬɢɜɨɫɬɹɦɢ ɜɨɧɢ ɦɚɸɬɶ ɩɪɢєɦɧɢɣ ɚɪɨɦɚɬ ɿ ɧɚɫɢɱɟɧɢɣ ɫɦɚɤ, ɪɿ-

ɜɧɨɦɿɪɧɟ  ɧɟɹɫɤɪɚɜɟ ɡɚɛɚɪɜɥɟɧɧɹ ȼ ɨɫɧɨɜɧɨɦɭ ɰɟ ɝɚɡɨɜɚɧɿ ɧɚɩɨʀ ɡ ɜɢɤɨɪɢɫɬɚɧ-

ɧɹɦ ɟɮɿɪɧɢɯ ɨɥɿɣ Д16Ж. ɋɥɿɞ ɜɿɞɡɧɚɱɢɬɢ, ɳɨ ɧɚɩɨʀɜ-ɧɭɬɪɢɰɟɜɬɢɤɿɜ ɡ ɟɦɭɥɶɫɿɣɧɨɸ 

ɫɬɪɭɤɬɭɪɨɸ, ɳɨ ɦɚɸɬɶ ɩɟɜɧɭ ɯɚɪɱɨɜɭ ɚɛɨ ɛɿɨɥɨɝɿɱɧɭ ɰɿɧɧɿɫɬɶ, ɧɚ ɪɢɧɤɭ ɩɪɟɞ-

ɫɬɚɜɥɟɧɨ ɭ ɞɭɠɟ ɨɛɦɟɠɟɧɿɣ ɤɿɥɶɤɨɫɬɿ.   

ɀɢɪɢ ɿ ɦɚɫɥɚ є ɨɛɨɜ’ɹɡɤɨɜɢɦɢ ɤɨɦɩɨɧɟɧɬɚɦɢ ʀɠɿ, ɹɤ ɞɠɟɪɟɥɚ ɟɧɟɪɝɿʀ, ɚ ɬɚ-

ɤɨɠ ɩɨɫɬɚɱɚɥɶɧɢɤɢ ɧɟɡɚɦɿɧɧɢɯ ɿɧɝɪɟɞɿєɧɬɿɜ, ɬɚɤɢɯ ɹɤ ɧɟɡɚɦɿɧɧɿ ɩɨɥɿ ɧɟɧɚɫɢɱɟɧɿ 

ɠɢɪɧɿ ɤɢɫɥɨɬɢ, ɮɨɫɮɨɥɿɩɿɞɢ, ɠɢɪɨɪɨɡɱɢɧɧɿ ɜɿɬɚɦɿɧɢ, ɫɬɟɪɢɧɢ. ȼ ɪɚɰɿɨɧɿ ɯɚɪɱɭ-

ɜɚɧɧɹ ɜɦɿɫɬ ɠɢɪɿɜ ɩɨɜɢɧɟɧ ɫɬɚɧɨɜɢɬɢ γ0 – γ5 % ɜɿɞ ɡɚɝɚɥɶɧɨʀ ɤɚɥɨɪɿɣɧɨɫɬɿ ɩɪɨ-

ɞɭɤɬɿɜ Д18Ж.  
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ɀɢɪ ɞɥɹ ɨɪɝɚɧɿɡɦɭ є ɧɟ ɬɿɥɶɤɢ ɤɨɧɰɟɧɬɪɨɜɚɧɢɦ ɞɠɟɪɟɥɨɦ ɟɧɟɪɝɿʀ (ɩɪɢ 

ɡɝɨɪɚɧɧɿ 1 ɝ ɠɢɪɭ ɭɬɜɨɪɸєɬɶɫɹ λ ɤɤɚɥ, ɚɛɨ γ7,7 ɤȾɠ), ɚɥɟ ɿ ɩɥɚɫɬɢɱɧɢɦ ɦɚɬɟɪɿɚ-

ɥɨɦ. Ȼɿɥɶɲɟ γ0 % ɟɧɟɪɝɿʀ ɜ ɨɪɝɚɧɿɡɦɿ ɞɨɪɨɫɥɨʀ ɥɸɞɢɧɢ ɿ ɛɥɢɡɶɤɨ 50 % ɜ ɨɪɝɚɧɿɡ-

ɦɿ ɞɿɬɟɣ ɭɬɜɨɪɸєɬɶɫɹ ɡɚ ɪɚɯɭɧɨɤ ɨɤɢɫɥɟɧɧɹ ɠɢɪɿɜ, ɳɨ ɧɚɞɯɨɞɹɬɶ ɡ ʀɠɟɸ.  

Ɂɧɚɱɟɧɧɹ ɠɢɪɿɜ ɞɥɹ ɨɪɝɚɧɿɡɦɭ ɜɢɡɧɚɱɚєɬɶɫɹ ɬɚɤɨɠ ɜɦɿɫɬɨɦ ɠɢɪɨɪɨɡɱɢɧ-

ɧɢɯ ɜɿɬɚɦɿɧɿɜ Ⱥ, Ⱦ, ȿ, Ʉ ɿ ɪɹɞɭ ɠɢɪɨɩɨɞɿɛɧɢɯ ɛɿɨɥɨɝɿɱɧɨ ɚɤɬɢɜɧɢɯ ɪɟɱɨɜɢɧ, ɬɚ-

ɤɢɯ ɹɤ ɥɟɰɢɬɢɧ, ɤɟɮɚɥɿɧ, ɉɇɀɄ, ɫɬɟɚɪɢɧ Д1λ – 22].   

Ɂ ɯɿɦɿɱɧɨʀ ɬɨɱɤɢ ɡɨɪɭ ɠɢɪ є ɫɤɥɚɞɧɢɦ ɟɮɿɪɨɦ ɬɪɶɨɯɚɬɨɦɧɨɝɨ ɫɩɢɪɬɭ ɝɥɿ-

ɰɟɪɢɧɭ ɿ ɪɿɡɧɨɦɚɧɿɬɧɢɯ ɧɚɫɢɱɟɧɢɯ ɿ ɧɟɧɚɫɢɱɟɧɢɯ ɠɢɪɧɢɯ ɤɢɫɥɨɬ. ɇɚɫɢɱɟɧɿ ɠɢ-

ɪɧɿ ɤɢɫɥɨɬɢ ɭ ɜɟɥɢɤɿɣ ɤɿɥɶɤɨɫɬɿ ɜɯɨɞɹɬɶ ɞɨ ɫɤɥɚɞɭ ɬɜɚɪɢɧɧɢɯ ɠɢɪɿɜ ДβγЖ. Ɂ ɧɟ-

ɤɨɧɬɪɨɥɶɨɜɚɧɢɦ ɫɩɨɠɢɜɚɧɧɹɦ ɧɚɫɢɱɟɧɢɯ ɠɢɪɧɢɯ ɤɢɫɥɨɬ ɩɨɜ'ɹɡɭɸɬɶ ɬɚɤɿ ɯɜɨ-

ɪɨɛɢ ɰɢɜɿɥɿɡɚɰɿʀ, ɹɤ ɨɠɢɪɿɧɧɹ, ɩɿɞɜɢɳɟɧɧɹ ɜɦɿɫɬɭ ɯɨɥɟɫɬɟɪɢɧɭ ɜ ɤɪɨɜɿ ɬɚ ɡɚɯɜɨ-

ɪɸɜɚɧɧɹ ɫɟɪɰɟɜɨ-ɫɭɞɢɧɧɨʀ ɫɢɫɬɟɦɢ. 

ɇɟɧɚɫɢɱɟɧɿ ɠɢɪɧɿ ɤɢɫɥɨɬɢ ɩɨɞɿɥɹɸɬɶɫɹ ɧɚ ɦɨɧɨ- ɬɚ ɩɨɥɿɧɟɧɚɫɢɱɟɧɿ.  Ɇɨ-

ɧɨɧɟɧɚɫɢɱɟɧɿ ɠɢɪɧɿ ɤɢɫɥɨɬɢ – ɰɟ ɠɢɪɧɿ ɤɢɫɥɨɬɢ, ɹɤɿ ɦɚɸɬɶ ɨɞɢɧ ɩɨɞɜɿɣɧɢɣ 

ɡɜ'ɹɡɨɤ ɿ ɡɝɿɞɧɨ ɡ ɫɭɱɚɫɧɨɸ ɤɥɚɫɢɮɿɤɚɰɿєɸ ɞɨ ɧɢɯ ɜɿɞɧɨɫɹɬɶɫɹμ ɦɿɪɿɫɬɨɥɟʀɧɨɜɚ 

ɋ13ɇ25CЇЇH, ɩɚɥɶɦɿɬɨɥɟʀɧɨɜɚ ɋ15ɇ29CЇЇH ɬɚ ɨɥɟʀɧɨɜɚ ɋ17ɇ33CЇЇH ɠɢɪɧɿ ɤɢ-

ɫɥɨɬɢ. Ɇɨɧɨɧɟɧɚɫɢɱɟɧɿ ɠɢɪɧɿ ɤɢɫɥɨɬɢ ɦɿɫɬɹɬɶɫɹ ɜ ɬɚɤɢɯ ɩɪɨɞɭɤɬɚɯ ɹɤ ɱɟɪɜɨɧɟ 

ɦ'ɹɫɨ, ɜɢɪɨɛɢ ɡ ɰɿɥɶɧɨɝɨ ɦɨɥɨɤɚ, ɩɪɨɞɭɤɬɢ ɡ ɜɢɫɨɤɢɦ ɜɦɿɫɬɨɦ ɠɢɪɿɜ (ɨɥɢɜɤɢ, 

ɚɜɨɤɚɞɨ) ɬɨɳɨ.  ɉɇɀɄ –  ɰɟ ɠɢɪɧɿ ɤɢɫɥɨɬɢ, ɹɤɿ ɦɚɸɬɶ ɤɿɥɶɤɨ ɩɨɞɜɿɣɧɢɯ ɡɜ'ɹɡɤɿɜ 

ɦɿɠ ɚɬɨɦɚɦɢ ɥɚɧɰɸɝɚ ɜɭɝɥɟɰɸ. Ɂɚ ɫɭɱɚɫɧɨɸ ɤɥɚɫɢɮɿɤɚɰɿєɸ ɞɨ ɉɇɀɄ ɜɯɨɞɹɬɶμ 

ɥɿɧɨɥɟɜɚ ɋ17ɇ31CЇЇH, ɥɿɧɨɥɟɧɨɜɚ ɋ17ɇ29CЇЇH, ɚɪɚɯɿɞɨɧɨɜɚ ɋ19ɇ31CЇЇH, ɟɣ-

ɤɨɡɚɩɟɧɬɚєɧɨɜɚ ɋ19ɇ29CЇЇH, ɞɨɤɨɡɚɝɟɤɫɚєɧɨɜɚ  ɋ21ɇ31CЇЇH ɤɢɫɥɨɬɢ, ɹɤɿ ɡɧɚ-

ɯɨɞɹɬɶɫɹ ɜ ɪɨɫɥɢɧɧɢɯ ɨɥɿɹɯ ɬɚ ɨɥɿєɜɦɿɫɧɢɯ ɩɪɨɞɭɤɬɚɯ – ɠɢɪɧɢɯ ɫɨɪɬɚɯ ɪɢɛɢ, 

ɝɨɪɿɯɚɯ, ɧɚɫɿɧɧɿ ɬɨɳɨ Дβ4 – 27]. 

ȼ ɬɟɩɟɪɿɲɧɿɣ ɱɚɫ ɪɨɡɜɢɬɨɤ ɿɧɧɨɜɚɰɿɣɧɢɯ ɬɟɯɧɨɥɨɝɿɣ ɩɪɨɞɭɤɬɿɜ ɡɞɨɪɨɜɨɝɨ 

ɯɚɪɱɭɜɚɧɧɹ ɧɚ ɟɦɭɥɶɫɿɣɧɿɣ ɨɫɧɨɜɿ ɛɚɡɭєɬɶɫɹ ɧɚ ɜɢɤɨɪɢɫɬɚɧɧɿ ɬɪɚɞɢɰɿɣɧɨʀ ɿ ɧɟ-

ɬɪɚɞɢɰɿɣɧɨʀ ɫɢɪɨɜɢɧɢ ɡ ɜɢɫɨɤɢɦ ɜɦɿɫɬɨɦ ɛɿɨɥɨɝɿɱɧɨ ɿ ɮɿɡɿɨɥɨɝɿɱɧɨ ɰɿɧɧɢɯ ɪɟɱɨ-

ɜɢɧ, ɳɨ ɞɨɡɜɨɥɹє ɨɬɪɢɦɚɬɢ ɩɪɨɞɭɤɬɢ ɯɚɪɱɭɜɚɧɧɹ ɡ ɿɧɝɪɟɞɿєɧɬɚɦɢ, ɹɤɿ ɦɚɸɬɶ 

ɫɩɪɹɦɨɜɚɧɭ ɞɿɸ ɧɚ ɩɟɜɧɿ ɨɪɝɚɧɢ ɿ ɫɢɫɬɟɦɢ ɨɪɝɚɧɿɡɦɭ ɥɸɞɢɧɢ. 
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ɉɪɨɞɭɤɬɢ ɯɚɪɱɭɜɚɧɧɹ ɧɨɜɨɝɨ ɩɨɤɨɥɿɧɧɹ – ɰɟ ɩɪɨɞɭɤɬɢ ɡɿ ɡɛɚɥɚɧɫɨɜɚɧɢɦ 

ɫɤɥɚɞɨɦ ɿ ɫɩɿɜɜɿɞɧɨɲɟɧɧɹɦ ɛɿɨɥɨɝɿɱɧɨ ɰɿɧɧɢɯ ɯɚɪɱɨɜɢɯ ɪɟɱɨɜɢɧ, ɳɨ ɫɩɪɢɹɸɬɶ 

ɡɛɟɪɟɠɟɧɧɸ ɡɞɨɪɨɜ’ɹ, ɩɿɞɜɢɳɟɧɧɸ ɨɩɨɪɭ ɨɪɝɚɧɿɡɦɭ ɞɨ ɫɬɪɟɫɿɜ ɿ ɧɟɫɩɪɢɹɬɥɢɜɨ-

ɦɭ ɜɩɥɢɜɭ ɧɚɜɤɨɥɢɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ. Ɍɨɦɭ ɪɨɡɪɨɛɤɚ ɬɟɯɧɨɥɨɝɿɣ ɟɦɭɥɶɫɿɣɧɢɯ 

ɩɪɨɞɭɤɬɿɜ ɡɿ ɡɛɚɥɚɧɫɨɜɚɧɢɦ ɧɭɬɪɿєɧɬɧɢɦ – ɛɿɥɤɨɜɢɦ ɿ ɠɢɪɧɨɤɢɫɥɨɬɧɢɦ ɫɤɥɚ-

ɞɨɦ, ɹɤɢɣ ɜɿɞɩɨɜɿɞɚє ɮɿɡɿɨɥɨɝɿɱɧɢɦ ɩɨɬɪɟɛɚɦ ɨɪɝɚɧɿɡɦɭ ɥɸɞɢɧɢ, є ɚɤɬɭɚɥɶɧɨɸ 

ɩɪɨɛɥɟɦɨɸ. 

ȼ ɁɊȽ ɜɿɞɛɭɜɚєɬɶɫɹ ɚɤɬɢɜɧɟ ɨɧɨɜɥɟɧɧɹ ɚɫɨɪɬɢɦɟɧɬɧɭ ɫɨɭɫɿɜ. ȼ ɞɚɧɢɣ ɱɚɫ  

ɨɫɨɛɥɢɜɚ ɭɜɚɝɚ ɩɪɢɞɿɥɹєɬɶɫɹ ɪɨɡɪɨɛɰɿ ɩɪɨɞɭɤɬɿɜ ɧɚ ɨɫɧɨɜɿ ɤɨɦɩɨɧɟɧɬɿɜ ɩɪɢɪɨɞ-

ɧɨɝɨ ɩɨɯɨɞɠɟɧɧɹ, ɳɨ ɦɚɸɬɶ ɡɛɚɥɚɧɫɨɜɚɧɢɣ ɠɢɪɧɨɤɢɫɥɨɬɧɢɣ ɫɤɥɚɞ. Ɍɚɤɿ ɪɨɡɪɨ-

ɛɤɢ ɞɨɡɜɨɥɹɸɬɶ ɨɬɪɢɦɚɬɢ ɯɚɪɱɨɜɿ ɤɨɦɩɨɡɢɰɿʀ ɡɚɞɚɧɨɝɨ ɫɤɥɚɞɭ, ɡ ɜɢɫɨɤɢɦ ɫɬɭɩɟ-

ɧɟɦ ɡɛɚɥɚɧɫɨɜɚɧɨɫɬɿ ɜɫɿɯ ɩɨɠɢɜɧɢɯ ɪɟɱɨɜɢɧ ɬɚ ɩɿɞɜɢɳɟɧɨɸ ɯɚɪɱɨɜɨɸ ɿ  ɛɿɨɥɨ-

ɝɿɱɧɨɸ ɰɿɧɧɿɫɬɸ Д8Ж.  

ɋɥɿɞ ɜɿɞɡɧɚɱɢɬɢ, ɳɨ ɜɢɤɨɪɢɫɬɚɧɧɹ ɭ ɁɊȽ ɯɚɪɱɨɜɢɯ ɤɨɦɩɨɡɢɰɿɣ ɭ ɜɢɝɥɹɞɿ 

ɧɚɩɿɜɮɚɛɪɢɤɚɬɿɜ ɩɿɞɜɢɳɟɧɨʀ ɛɿɨɥɨɝɿɱɧɨʀ ɰɿɧɧɨɫɬɿ, ɡɿ ɡɛɚɥɚɧɫɨɜɚɧɢɦ ɫɤɥɚɞɨɦ 

ɉɇɀɄ, ɜ ɹɤɨɫɬɿ ɠɢɪɨɜɨʀ ɨɫɧɨɜɢ ɞɥɹ ɜɢɝɨɬɨɜɥɟɧɧɹ ɪɿɡɧɨɦɚɧɿɬɧɢɯ ɟɦɭɥɶɫɿɣɧɢɯ 

ɫɨɭɫɿɜ ɿ ɧɚɩɨʀɜ ɡɧɚɱɧɨ ɩɨɥɟɝɲɢɬɶ ɿ  ɩɪɢɫɤɨɪɢɬɶ ɩɪɢɝɨɬɭɜɚɧɧɹ ɫɬɪɚɜ ɡ ʀɯ ɜɢɤɨɪɢ-

ɫɬɚɧɧɹɦ. 

 

1.2 ȼɩɥɢɜ ɥɿɩɿɞɿɜ ɿ ɉɇɀɄ  ɧɚ ɡɞɨɪɨɜ’ɹ ɥɸɞɢɧɢ.  
 

Ⱦɥɹ ɩɿɞɬɪɢɦɤɢ ɡɞɨɪɨɜ’ɹ ɬɚ ɧɨɪɦɚɥɶɧɨɝɨ ɮɭɧɤɰɿɨɧɭɜɚɧɧɹ ɜɫɿɯ ɫɢɫɬɟɦ ɨɪ-

ɝɚɧɿɡɦɭ ɫɥɿɞ ɞɨɬɪɢɦɭɜɚɬɢɫɶ ɡɞɨɪɨɜɨɝɨ ɫɩɨɫɨɛɭ ɠɢɬɬɹ, ɨɫɧɨɜɨɸ ɹɤɨɝɨ є ɪɚɰɿɨɧɚ-

ɥɶɧɟ ɯɚɪɱɭɜɚɧɧɹ, ɹɤɟ ɜɿɞɩɨɜɿɞɚє ɩɨɬɪɟɛɚɦ ɨɪɝɚɧɿɡɦɭ ɥɸɞɢɧɢ.  

Ɉɫɧɨɜɧɢɦ ɩɨɫɬɭɥɚɬɨɦ ɡɞɨɪɨɜɨɝɨ ɪɚɰɿɨɧɚɥɶɧɨɝɨ ɯɚɪɱɭɜɚɧɧɹ є ɡɛɚɥɚɧɫɨɜɚ-

ɧɿɫɬɶ ɦɚɤɪɨ- ɬɚ ɦɿɤɪɨɧɭɬɪɢєɧɬɿɜ.  ȼɿɞɨɦɨ, ɳɨ ɡɞɨɪɨɜɚ ɞɨɪɨɫɥɚ ɥɸɞɢɧɚ ɩɨɜɢɧɧɚ 

ɫɩɨɠɢɜɚɬɢ ɛɿɥɤɢ, ɠɢɪɢ ɬɚ ɜɭɝɥɟɜɨɞɢ ɭ ɤɿɥɶɤɨɫɬɿ 1μ1μ4 ɧɚ 1 ɤɝ ɦɚɫɢ ɬɿɥɚ Дβ8Ж. ɇɚ 

ɫɶɨɝɨɞɧɿ, ɭ ɡɜ’ɹɡɤɭ ɿɡ ɲɜɢɞɤɢɦ ɪɢɬɦɨɦ ɠɢɬɬɹ ɬɚ ɧɟɤɨɧɬɪɨɥɶɨɜɚɧɢɦ ɜɠɢɜɚɧɧɹɦ 

ʀɠɿ ɚɛɨ ɩɪɚɝɧɟɧɧɹɦ ɲɜɢɞɤɨ ɡɦɟɧɲɢɬɢ ɜɚɝɭ ɬɿɥɚ, ɡɧɚɱɧɚ ɤɿɥɶɤɿɫɬɶ ɫɩɨɠɢɜɚɱɿɜ ɧɟ 

ɞɨɬɪɢɦɭєɬɶɫɹ ɨɫɧɨɜɧɢɯ ɩɪɚɜɢɥ ɪɚɰɿɨɧɚɥɶɧɨɝɨ ɯɚɪɱɭɜɚɧɧɹ. ɍ ɪɚɰɿɨɧɚɯ ɛɿɥɶɲɨɫ-
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ɬɿ ɥɸɞɟɣ ɫɩɨɫɬɟɪɿɝɚєɬɶɫɹ ɧɟɫɬɚɱɚ ɩɨɜɧɨɰɿɧɧɢɯ ɛɿɥɤɿɜ, ɧɚɞɥɢɲɨɤ ɫɩɨɠɢɜɚɧɧɹ 

ɜɭɝɥɟɜɨɞɿɜ ɬɚ ɠɢɪɿɜ. Ɂɧɚɱɧɚ ɤɿɥɶɤɿɫɬɶ ɥɸɞɟɣ ɜɿɞɞɚє ɩɟɪɟɜɚɝɭ ʀɠɿ ɬɜɚɪɢɧɧɨɝɨ ɩɨ-

ɯɨɞɠɟɧɧɹ ɡ ɜɟɥɢɤɨɸ ɤɿɥɶɤɿɫɬɸ ɠɢɪɭ ɚɛɨ ɜɠɢɜɚє ɪɚɮɿɧɨɜɚɧɭ ɜɢɫɨɤɨɤɚɥɨɪɿɣɧɭ 

ʀɠɭ [29, 30]. 

ȼɪɚɯɨɜɭɸɱɢ ɪɨɥɶ ɛɿɥɤɿɜ ɜ ɨɪɝɚɧɿɡɦɿ ɥɸɞɢɧɢ, ɜɟɥɢɤɚ ɭɜɚɝɚ ɩɪɢɞɿɥɹєɬɶɫɹ 

ɪɨɡɪɨɛɰɿ ɬɟɯɧɨɥɨɝɿɣ ɩɪɨɞɭɤɬɿɜ ɡ ɩɨɜɧɨɰɿɧɧɢɦ ɫɤɥɚɞɨɦ ɛɿɥɤɿɜ ɧɚ ɨɫɧɨɜɿ ɦɨɥɨɱ-

ɧɨʀ ɚɛɨ ɦ’ɹɫɧɨʀ ɫɢɪɨɜɢɧɢ.  ɇɟɫɬɚɱɭ ɚɛɨ ɧɚɞɥɢɲɨɤ ɜ ʀɠɿ ɜɭɝɥɟɜɨɞɿɜ ɤɨɪɢɝɭɸɬɶ 

ɲɥɹɯɨɦ  ɜɢɤɨɪɢɫɬɚɧɧɹ ɪɿɡɧɨɦɚɧɿɬɧɨʀ ɪɨɫɥɢɧɧɨʀ ɫɢɪɨɜɢɧɢ ɚɛɨ ɧɚɩɿɜɮɚɛɪɢɤɚɬɿɜ ɡ 

ɨɛɦɟɠɟɧɨɸ ɤɿɥɶɤɿɫɬɸ ɰɭɤɪɭ ɱɢ ɥɟɝɤɨɡɚɫɜɨɸɜɚɧɢɯ ɜɭɝɥɟɜɨɞɿɜ Дγ1Ж.  

ȼɫɬɚɧɨɜɥɟɧɨ, ɳɨ ɪɿɜɟɧɶ ɉɇɀɄ ɜ ɤɪɨɜɿ ɬɚ ɿɧɲɢɯ ɬɤɚɧɢɧɚɯ ɿ ɨɪɝɚɧɚɯ ɥɸ-

ɞɢɧɢ ɩɨɜɧɿɫɬɸ ɡɚɥɟɠɢɬɶ ɜɿɞ ɯɚɪɱɭɜɚɧɧɹ. ɇɚɞɥɢɲɤɨɜɟ ɜɠɢɜɚɧɧɹ ɠɢɪɿɜ ɚɛɨ ɩɪɨ-

ɞɭɤɬɿɜ, ɳɨ ɦɿɫɬɹɬɶ ɜɟɥɢɤɭ ɤɿɥɶɤɿɫɬɶ ɬɜɚɪɢɧɧɢɯ ɠɢɪɿɜ, ɜ ɫɤɥɚɞɿ ɹɤɢɯ ɩɟɪɟɜɚɠɚ-

ɸɬɶ ɧɚɫɢɱɟɧɿ ɠɢɪɧɿ ɤɢɫɥɨɬɢ, ɩɪɢɡɜɨɞɢɬɶ ɞɨ ɩɨɪɭɲɟɧɧɹ ɨɛɦɿɧɧɢɯ ɩɪɨɰɟɫɿɜ ɿ ɜɢ-

ɧɢɤɧɟɧɧɹ ɪɿɡɧɨɦɚɧɿɬɧɢɯ ɯɜɨɪɨɛ, ɫɟɪɟɞ ɹɤɢɯ ɩɟɪɟɜɚɠɚɸɬɶ ɨɠɢɪɿɧɧɹ, ɫɟɪɰɟɜɨ-

ɫɭɞɢɧɧɿ, ɩɪɨɛɥɟɦɢ ɡ ɪɨɛɨɬɨɸ ɠɨɜɱɧɨɝɨ ɦɿɯɭɪɚ ɬɨɳɨ Дγβ, γγЖ. 

 

1 .2.1  Ɋ ɨ ɥ ɶ  ɩ ɨ ɥ ɿ ɧ ɟ ɧ ɚ ɫ ɢ ɱ ɟ ɧ ɢ ɯ  ɠ ɢ ɪ ɧ ɢ ɯ  ɤ ɢ ɫ ɥ ɨ ɬ  ɜ  

ɯ ɚ ɪ ɱ ɭ ɜ ɚ ɧ ɧ ɿ  ɥ ɸ ɞ ɢ ɧ ɢ .  ȼ ɞɚɧɢɣ ɱɚɫ ɭ ɜɫɿɯ ɪɨɡɜɢɧɟɧɢɯ ɤɪɚʀɧɚɯ ɫɜɿɬɭ 

ɩɢɬɚɧɧɹ ɡɞɨɪɨɜɨɝɨ ɯɚɪɱɭɜɚɧɧɹ ɡɜɟɞɟɧɨ ɜ ɪɚɧɝ ɞɟɪɠɚɜɧɨʀ ɩɨɥɿɬɢɤɢ. Ⱦɨɜɟɞɟɧɨ, 

ɳɨ ɩɪɚɜɢɥɶɧɟ ɯɚɪɱɭɜɚɧɧɹ ɩɪɢɣɦɚє ɭɱɚɫɬɶ ɜ ɩɪɨɮɿɥɚɤɬɢɰɿ ɪɿɡɧɢɯ ɡɚɯɜɨɪɸɜɚɧɶ, 

ɫɩɪɢɹє ɩɿɞɜɢɳɟɧɧɸ ɩɪɚɰɟɡɞɚɬɧɨɫɬɿ ɿ ɩɨɞɨɜɠɟɧɧɸ ɬɪɢɜɚɥɨɫɬɿ ɠɢɬɬɹ ɧɚɫɟɥɟɧɧɹ, 

ɫɬɜɨɪɸɸɱɢ ɩɪɢ ɰɶɨɦɭ ɭɦɨɜɢ ɞɥɹ ɚɞɟɤɜɚɬɧɨʀ ɚɞɚɩɬɚɰɿʀ ɨɪɝɚɧɿɡɦɭ ɞɨ ɧɚɜɤɨɥɢɲ-

ɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ Дγ4 – 36]. 

ɇɚ ɫɶɨɝɨɞɧɿɲɧɿɣ ɞɟɧɶ ɍɤɪɚʀɧɚ є ɥɿɞɟɪɨɦ ɫɟɪɟɞ ɤɪɚʀɧ ɫɜɿɬɭ ɡɚ ɤɿɥɶɤɿɫɬɸ 

ɯɜɨɪɢɯ ɧɚ ɫɟɪɰɟɜɨ-ɫɭɞɢɧɧɿ ɡɚɯɜɨɪɸɜɚɧɧɹ, ɚɬɟɪɨɫɤɥɟɪɨɡ, ɞɿɚɛɟɬ ɬɚ ɨɠɢɪɿɧɧɹ Дγ7, 

γ8Ж. ɍ ɡɜ’ɹɡɤɭ ɡ ɰɢɦ ɨɫɨɛɥɢɜɚ ɭɜɚɝɚ ɜ ɬɟɩɟɪɿɲɧɿɣ ɱɚɫ ɩɪɢɞɿɥɹєɬɶɫɹ ɉɇɀɄ, ɹɤɿ, 

ɡɚ ɪɟɡɭɥɶɬɚɬɚɦɢ ɞɨɫɥɿɞɠɟɧɶ ɜɿɬɱɢɡɧɹɧɢɯ ɿ ɡɚɤɨɪɞɨɧɧɢɯ ɜɱɟɧɢɯ, ɡɞɚɬɧɿ ɜɩɥɢɜɚɬɢ 

ɧɚ ɩɟɪɟɛɿɝ ɰɿɥɨɝɨ ɪɹɞɭ ɡɚɯɜɨɪɸɜɚɧɶ – ɞɿɚɛɟɬ ɞɪɭɝɨɝɨ ɬɢɩɭ, ɡɚɩɚɥɶɧɿ ɩɪɨɰɟɫɢ ɜ 

ɨɪɝɚɧɿɡɦɿ, ɪɟɜɦɚɬɨʀɞɧɢɣ ɚɪɬɪɢɬ, ɯɜɨɪɨɛɢ ɧɢɪɨɤ ɬɚ ɥɟɝɟɧɿɜ, ɨɫɬɟɨɩɨɪɨɡ [39, 40], ɚ 
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ɬɚɤɨɠ ɧɚ ɯɜɨɪɨɛɢ, ɳɨ ɩɨɜ’ɹɡɚɧɿ ɿɡ ɫɟɪɰɟɜɨ-ɫɭɞɢɧɧɢɦɢ ɩɨɪɭɲɟɧɧɹɦɢ – ɫɟɪɰɟɜɭ 

ɚɪɢɬɦɿɸ, ɩɿɞɜɢɳɟɧɢɣ ɬɢɫɤ ɬɚ ɪɨɡɜɢɬɨɤ ɿɧɮɚɪɤɬɭ Д41 – 44].  

ȼɿɞɨɦɨ, ɳɨ ɜ ɨɛɦɿɧɿ ɪɟɱɨɜɢɧ ɩɪɢɣɦɚɸɬɶ ɭɱɚɫɬɶ ɬɚɤɿ ɉɇɀɄ ɹɤμ ɩɚɥɶɦɿɬɨ-

ɥɟʀɧɨɜɚ, ɨɥɟʀɧɨɜɚ, ɥɿɧɨɥɟɜɚ, ɥɿɧɨɥɟɧɨɜɚ, ɚɪɚɯɿɞɨɧɨɜɚ ɿ ɟɣɤɨɡɚɩɟɧɬɚєɧɨɜɚ. ɋɥɿɞ 

ɜɿɞɡɧɚɱɢɬɢ, ɳɨ ɜ ɨɪɝɚɧɿɡɦɿ ɥɸɞɢɧɢ ɡɭɫɬɪɿɱɚɸɬɶɫɹ ɿ ɿɧɲɿ ɉɇɀɄ, ɹɤɿ ɭɬɜɨɪɸɸɬɶ-

ɫɹ ɡ ɥɿɧɨɥɟɜɨʀ ɿ ɥɿɧɨɥɟɧɨɜɨʀ ɤɢɫɥɨɬ ɲɥɹɯɨɦ ɩɨɞɨɜɠɟɧɧɹ ɜɭɝɥɟɰɟɜɨɝɨ ɥɚɧɰɸɠɤɚ. 

ȼ ɬɤɚɧɢɧɚɯ ɿ ɤɥɿɬɢɧɚɯ ɉɇɀɄ ɧɟ ɡɧɚɯɨɞɹɬɶɫɹ ɭ ɜɿɥɶɧɨɦɭ ɫɬɚɧɿ. ȼɨɧɢ ɜɯɨɞɹɬɶ ɞɨ 

ɫɤɥɚɞɭ ɬɪɢɝɥɿɰɟɪɢɞɿɜ, ɮɨɫɮɨɥɿɩɿɞɿɜ, ɤɚɪɞɿɨɥɿɩɢɞɿɜ, ɫɮɿɧɝɨɥɿɩɢɞɿɜ, ɟɮɿɪɿɜ ɯɨɥɟɫ-

ɬɟɪɢɧɭ ɬɨɳɨ. Ʉɥɿɬɢɧɢ ɨɪɝɚɧɿɡɦɭ ɥɸɞɢɧɢ ɡɞɚɬɧɿ ɭɬɜɨɪɸɜɚɬɢ ɦɨɧɨєɧɨɜɿ ɠɢɪɧɿ 

ɤɢɫɥɨɬɢ, ɬɨɛɬɨ ɠɢɪɧɿ ɤɢɫɥɨɬɢ, ɹɤɿ ɦɚɸɬɶ ɨɞɢɧ ɩɨɞɜɿɣɧɢɣ ɡɜ'ɹɡɨɤ (ɧɚɩɪɢɤɥɚɞ, 

ɩɚɥɶɦɿɬɨɥɟʀɧɨɜɚ – 16μ1 ɚɛɨ ɨɥɟʀɧɨɜɚ – 18:1) [45, 46].  

Ʉɥɿɬɢɧɢ ɬɤɚɧɢɧɢ ɥɸɞɢɧɢ ɜɬɪɚɬɢɥɢ ɡɞɚɬɧɿɫɬɶ ɭɬɜɨɪɸɜɚɬɢ ɉɇɀɄ, ɹɤɿ 

ɫɤɥɚɞɚɸɬɶɫɹ ɿɡ 18 ɜɭɝɥɟɰɟɜɢɯ ɚɬɨɦɿɜ ɿ ɦɿɫɬɹɬɶ ɞɜɿ ɿ ɬɪɢ ɩɨɞɜɿɣɧɿ ɡɜ’ɹɡɤɢ, ɬɨɦɭ 

ɬɚɤɿ ɉɇɀɄ ɹɤ ɥɿɧɨɥɟɜɚ (18μβ) ɿ α-ɥɿɧɨɥɟɧɨɜɚ є ɧɟɡɚɦɿɧɧɢɦɢ, ɬɨɛɬɨ  «ɟɫɟɧɰɿɣɧɢ-

ɦɢ» ɞɥɹ ɥɸɞɢɧɢ ɿ ɩɨɜɢɧɧɿ ɧɚɞɯɨɞɢɬɢ ɡ ʀɠɟɸ.  Ⱥɪɚɯɿɞɨɧɨɜɚ  ɠɢɪɧɚ ɤɢɫɥɨɬɚ  ɡɞɚ-

ɬɧɚ ɫɢɧɬɟɡɭɜɚɬɢɫɹ ɜ ɨɪɝɚɧɿɡɦɿ ɥɸɞɢɧɢ ɡ ɥɿɧɨɥɟɜɨʀ ɤɢɫɥɨɬɢ ɡɚ ɭɱɚɫɬɸ ɜɿɬɚɦɿɧɭ B6 

[46, 47].  

ɋɚɦɟ ɰɿ ɉɇɀɄ є ɩɨɩɟɪɟɞɧɢɤɚɦɢ ɞɜɨɯ ɜɟɥɢɤɢɯ ɪɨɞɢɧ ɞɨɜɝɨɥɚɰɸɝɨɜɢɯ 

ɉɇɀɄ (ω-6 – ɥɿɧɨɥɟɜɚ ɿ ω-3 – ɥɿɧɨɥɟɧɨɜɚ), ɹɤɿ ɜ ɨɪɝɚɧɿɡɦɿ ɜɢɤɨɧɭɸɬɶ ɜɚɠɥɢɜɭ 

ɩɥɚɫɬɢɱɧɭ ɿ ɪɟɝɭɥɹɬɨɪɧɭ ɮɭɧɤɰɿɸ Д48, 4λЖ (ɬɚɛɥ. 1.1).                                                           

      Ɍɚɛɥɢɰɹ 1.1 

Ⱦɨɜɝɨɥɚɧɰɸɝɨɜɿ ɩɨɥɿɧɟɧɚɫɢɱɟɧɿ ɠɢɪɧɿ ɤɢɫɥɨɬɢ 

ɇɚɡɜɚ ɠɢɪɧɨʀ ɤɢɫɥɨɬɢ ɏɿɦɿɱɧɚ ɮɨɪɦɭɥɚ 

Ʌɿɧɨɥɟɜɚ ɤɢɫɥɨɬɚ ɋɇ3(ɋɇ2)3-(ɋɇ2-ɋɇ=ɋɇ)2-(ɋɇ2)7-ɋɈɈɇ 

Ȗ-ɥɿɧɨɥɟɧɨɜɚ ɤɢɫɥɨɬɚ ɋɇ3-(ɋɇ2)-(ɋɇ2-ɋɇ=ɋɇ)3-(ɋɇ2)6-ɋɈɈɇ 

α-ɥɿɧɨɥɟɧɨɜɚ ɤɢɫɥɨɬɚ ɋɇ3-(ɋɇ2-ɋɇ=ɋɇ)3-(ɋɇ2)7-ɋɈɈɇ 

Ⱥɪɚɯɿɞɨɧɨɜɚ ɤɢɫɥɨɬɚ ɋɇ3-(ɋɇ2)4-(ɋɇ=ɋɇ-ɋɇ2)4-(ɋɇ2)2-ɋɈɈɇ 

ȿɣɤɨɡɚɩɟɧɬɚєɧɨɜɚ ɤɢɫɥɨɬɚ ɋɇ3-(ɋɇ2)-(ɋɇ=ɋɇ-ɋɇ2)5-(ɋɇ2)2-ɋɈɈɇ 

Ⱦɨɤɨɡɚɝɟɤɫɚєɧɨɜɚ ɤɢɫɥɨɬɚ ɋɇ3-(ɋɇ2)-(ɋɇ=ɋɇ-ɋɇ2)6-(ɋɇ2)-ɋɈɈɇ 

 

https://uk.wikipedia.org/wiki/%D0%9B%D1%96%D0%BD%D0%BE%D0%BB%D0%B5%D0%B2%D0%B0_%D0%BA%D0%B8%D1%81%D0%BB%D0%BE%D1%82%D0%B0
https://uk.wikipedia.org/wiki/%D0%94%D0%BE%D0%BA%D0%BE%D0%B7%D0%B0%D0%B3%D0%B5%D0%BA%D1%81%D0%B0%D1%94%D0%BD%D0%BE%D0%B2%D0%B0_%D0%BA%D0%B8%D1%81%D0%BB%D0%BE%D1%82%D0%B0
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ȼ ɡɚɥɟɠɧɨɫɬɿ ɜɿɞ ɡɧɚɯɨɞɠɟɧɧɹ ɩɟɪɲɨɝɨ ɩɨɞɜɿɣɧɨɝɨ  ɡɜ’ɹɡɤɭ (ɭ γ-, 6-, 7- 

ɚɛɨ λ-ɝɨ ɚɬɨɦɭ ɜɭɝɥɟɰɸ), ɉɇɀɄ ɩɨɞɿɥɹɸɬɶɫɹ ɧɚ ɪɨɞɢɧɢ ω-γ, ω-6, ω-7 ɢ ω-λ. Ⱦɨ 

ɫɤɥɚɞɭ ɪɨɞɢɧɢ ω-γ ɉɇɀɄ ɜɯɨɞɹɬɶ α-ɥɿɧɨɥɟɧɨɜɚ, ɟɣɤɨɡɚɩɟɧɬɚєɧɨɜɚ ɿ ɞɨɤɨɡɚɝɟɤ-

ɫɚєɧɨɜɚ ɠɢɪɧɿ ɤɢɫɥɨɬɢ. ɉɪɟɞɫɬɚɜɧɢɤɚɦɢ ɪɨɞɢɧɢ ω-6 ɉɇɀɄ є ɥɿɧɨɥɟɜɚ, ɚɪɚɯɿ-

ɞɨɧɨɜɚ, Ȗ-ɥɿɧɨɥɟɧɨɜɚ ɠɢɪɧɿ ɤɢɫɥɨɬɢ.  

ɉɇɀɄ ω-γ  ɦɚɸɬɶ ɛɟɡɩɨɫɟɪɟɞɧɿɣ ɜɩɥɢɜ ɧɚ ɩɪɨɧɢɤɧɿɫɬɶ ɦɟɦɛɪɚɧ ɬɚ ɮɟɪ-

ɦɟɧɬɧɭ ɚɤɬɢɜɧɿɫɬɶ, ɳɨ ɩɨɜ’ɹɡɚɧɚ ɡ ɦɟɦɛɪɚɧɚɦɢ, ɚ ɬɚɤɨɠ ɟɥɟɤɬɪɨɮɿɡɿɨɥɨɝɿɱɧɿ 

ɜɥɚɫɬɢɜɨɫɬɿ ɦɟɦɛɪɚɧ Д50Ж.  

Ɉɫɧɨɜɧɢɦ ɫɬɪɭɤɬɭɪɧɨ-ɮɭɧɤɰɿɨɧɚɥɶɧɢɦ ɟɥɟɦɟɧɬɨɦ ɠɢɜɨʀ ɬɤɚɧɢɧɢ є ɤɥɿ-

ɬɢɧɧɚ ɦɟɦɛɪɚɧɚ, ɹɤɚ ɩɪɟɞɫɬɚɜɥɹє ɫɨɛɨɸ ɩɨɞɜɿɣɧɢɣ ɲɚɪ (ɛɿ ɲɚɪ) ɮɨɫɮɨɥɿɩɿɞɿɜ ɡ 

ɜɛɭɞɨɜɚɧɢɦɢ ɜ ɧɶɨɝɨ ɪɿɡɧɢɦɢ ɛɿɥɤɚɦɢ. Ɂɜ’ɹɡɭɸɱɢɫɶ ɡ ɛɿɥɤɚɦɢ ɤɥɿɬɢɧɧɨʀ ɦɟɦ-

ɛɪɚɧɢ, ɉɇɀɄ ɭɬɜɨɪɸɸɬɶ ɫɩɟɰɿɚɥɶɧɿ ɪɟɰɟɩɬɨɪɢ, ɹɤɿ ɫɩɪɢɣɦɚɸɱɢ ɿ ɩɟɪɟɬɜɨɪɸ-

ɸɱɢ ɫɢɝɧɚɥɢ ɿɡ ɡɨɜɧɿɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ, ɡɦɿɧɸɸɬɶ ɤɥɿɬɢɧɧɢɣ ɦɟɬɚɛɨɥɿɡɦ ɭ ɜɿ-

ɞɩɨɜɿɞɧɨɫɬɿ ɞɨ ɡɦɿɧ ɡɨɜɧɿɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ. Ɇɟɦɛɪɚɧɧɿ ɮɟɪɦɟɧɬɢ ɜɡɚєɦɨɞɿ-

ɸɬɶ ɡ ɉɇɀɄ ɿ ɧɚɛɭɜɚɸɬɶ ɡɧɚɱɧɨʀ ɫɬɚɛɿɥɶɧɨɫɬɿ ɬɚ ɡɞɚɬɧɨɫɬɿ ɞɨ ɡɞɿɣɫɧɟɧɧɹ ɛɿɨɯɿ-

ɦɿɱɧɢɯ ɪɟɚɤɰɿɣ Д51Ж. 

Ɍɚɤɢɦ ɱɢɧɨɦ ɉɇɀɄ ɡɞɿɣɫɧɸɸɬɶ ɪɟɝɭɥɹɬɨɪɧɢɣ ɜɩɥɢɜ ɧɚ ɟɥɟɤɬɪɨɮɿɡɿɨɥɨ-

ɝɿɱɧɿ ɜɥɚɫɬɢɜɨɫɬɿ ɛɿɨɦɟɦɛɪɚɧ ɿ ɮɭɧɤɰɿʀ ɦɟɦɛɪɚɧɧɢɯ ɛɿɥɤɿɜ. Ʉɨɦɩɥɟɤɫ ɬɚɤɢɯ ɜɚ-

ɠɥɢɜɢɯ ɉɇɀɄ ɹɤ ɥɿɧɨɥɟɜɚ, α-ɥɿɧɨɥɟɧɨɜɚ ɬɚ ɚɪɚɯɿɞɨɧɨɜɚ ɨɬɪɢɦɚɥɢ ɧɚɡɜɭ ɜɿɬɚ-

ɦɿɧɭ F Д5βЖ. 

 Ɋɟɡɭɥɶɬɚɬɢ ɤɥɿɧɿɱɧɢɯ ɞɨɫɥɿɞɠɟɧɶ, ɹɤɿ ɩɪɨɜɨɞɢɥɢɫɶ ɛɚɝɚɬɨ ɪɨɤɿɜ ɧɚ ɞɟɫɹɬ-

ɤɚɯ ɬɢɫɹɱ ɩɚɰɿєɧɬɿɜ ɡɚɫɜɿɞɱɢɥɢ, ɳɨ ɩɿɞɜɢɳɟɧɟ ɫɩɨɠɢɜɚɧɧɹ ɉɇɀɄ ω-γ ɦɚɣɠɟ ɜ 

10 ɪɚɡɿɜ ɡɧɢɠɭє ɪɢɡɢɤ ɜɢɧɢɤɧɟɧɧɹ ɫɟɪɰɟɜɨ-ɫɭɞɢɧɧɢɯ ɡɚɯɜɨɪɸɜɚɧɶ ɭ ɡɞɨɪɨɜɢɯ 

ɥɸɞɟɣ ɿ ɫɩɪɢɹє ɜɿɞɧɨɜɥɟɧɧɸ ɡɞɨɪɨɜ’ɹ ɯɜɨɪɢɯ, ɡɧɢɠɭє ɫɦɟɪɬɧɿɫɬɶ ɜɿɞ ɯɜɨɪɨɛɢ 

ɦɚɣɠɟ ɧɚ γ5 %. ɇɚ ɫɶɨɝɨɞɧɿ ɞɥɹ ɜɢɡɧɚɱɟɧɧɹ ɪɢɡɢɤɭ ɫɟɪɰɟɜɨ-ɫɭɞɢɧɧɢɯ ɡɚɯɜɨɪɸ-

ɜɚɧɶ ɡɚɩɪɨɩɨɧɨɜɚɧɨ ɿɧɞɟɤɫ ω-γ, ɹɤɢɣ ɩɪɟɞɫɬɚɜɥɹє ɫɨɛɨɸ ɜɿɞɫɨɬɨɤ ɟɣɤɨɡɚɩɟɧɬɚє-

ɧɨɜɨʀ ɿ ɞɨɤɨɡɚɝɟɤɫɚєɧɨɜɨʀ ɤɢɫɥɨɬ ɜɿɞ ɫɭɦɢ ɠɢɪɧɢɯ ɤɢɫɥɨɬ ɜ ɤɥɿɬɢɧɚɯ. ɉɪɢɩɭɫ-

ɤɚɸɬɶ, ɳɨ ɦɟɯɚɧɿɡɦ ɜɩɥɢɜɭ ɟɣɤɨɡɚɩɟɧɬɚєɧɨɜɨʀ ɤɢɫɥɨɬɢ ɧɚ ɮɭɧɤɰɿɨɧɭɜɚɧɧɹ ɤɪɨ-

ɜɨɧɨɫɧɨʀ ɫɢɫɬɟɦɢ ɩɨɜ'ɹɡɚɧɢɣ ɡ ɩɿɞɜɢɳɟɧɧɹɦ ɫɢɧɬɟɡɭ ɟɣɤɨɡɚɧɨʀɞɿɜ, ɹɤɿ ɪɨɡɲɢ-

ɪɸɸɬɶ ɫɭɞɢɧɢ, ɡɧɢɠɭɸɬɶ ɬɪɨɦɛɨɭɬɜɨɪɟɧɧɹ, ɚɪɬɟɪɿɚɥɶɧɢɣ ɬɢɫɤ ɿ ɡɚɩɚɥɟɧɧɹ Д5γЖ.  
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Ʉɨɪɢɫɧɢɣ ɜɩɥɢɜ ɞɨɤɨɡɚɝɟɤɫɚєɧɨɜɨʀ ɤɢɫɥɨɬɢ ɩɨɜ'ɹɡɚɧɢɣ ɡ ɡɚɛɟɡɩɟɱɟɧɧɹɦ 

ɟɮɟɤɬɢɜɧɨɝɨ ɩɪɨɜɟɞɟɧɧɹ ɫɢɝɧɚɥɿɜ ɜ ɧɟɪɜɨɜɢɯ ɤɥɿɬɢɧɚɯ, ɹɤɿ ɩɟɪɟɲɤɨɞɠɚɸɬɶ 

ɚɪɢɬɦɿʀ, ɫɩɚɡɦɚɦ ɫɟɪɰɹ ɿ ɫɭɞɢɧ. ȼɢɫɨɤɢɣ ɪɿɜɟɧɶ ɞɨɤɨɡɚɝɟɤɫɚєɧɨɜɨʀ ɤɢɫɥɨɬɢ ɜ 

ɦɟɦɛɪɚɧɚɯ ɦɿɬɨɯɨɧɞɪɿɣ (ɤɥɿɬɢɧɧɢɯ «ɝɟɧɟɪɚɬɨɪɿɜ ɟɧɟɪɝɿʀ») ɫɟɪɰɟɜɨɝɨ ɦ’ɹɡɚ  ɩɿɞ-

ɜɢɳɭє ɟɮɟɤɬɢɜɧɿɫɬɶ ɜɢɪɨɛɧɢɰɬɜɚ ɿ ɜɢɤɨɪɢɫɬɚɧɧɹ ɟɧɟɪɝɿʀ ɫɟɪɰɟɦ.  

Ɏɿɡɿɨɥɨɝɨ-ɛɿɨɯɿɦɿɱɧɚ ɪɨɥɶ ɞɜɨɯ ɿɧɲɢɯ ɞɨɜɝɨɥɚɧɰɸɝɨɜɢɯ ɉɇɀɄ – ɚɪɚɯɿ-

ɞɨɧɨɜɜɨʀ (ɟɣɤɨɡɚɬɟɬɪɚєɧɨɜɚ) ɿ ɟɣɤɨɡɚɩɟɧɬɚєɧɨɜɨʀ ɤɢɫɥɨɬ ɛɚɡɭєɬɶɫɹ ɧɚ ɬɨɦɭ, ɳɨ 

ɜɨɧɢ є ɛɿɨɯɿɦɿɱɧɢɦɢ ɩɨɩɟɪɟɞɧɢɤɚɦɢ ɫɢɧɬɟɡɭ ɟɧɞɨɝɨɪɦɨɧɿɜ – ɟɣɤɨɡɚɧɨʀɞɿɜ. ɋɢɧ-

ɬɟɡ ɟɧɞɨɝɨɪɦɨɧɿɜ ɩɨɱɢɧɚєɬɶɫɹ ɡ ɜɢɜɿɥɶɧɟɧɧɹ ɉɇɀɄ ɡ ɮɨɫɮɨɥɿɩɿɞɿɜ ɤɥɿɬɢɧɧɢɯ 

ɦɟɦɛɪɚɧ ɩɿɞ ɞɿєɸ ɨɫɨɛɥɢɜɨɝɨ ɮɟɪɦɟɧɬɭ – ɮɨɫɮɨɥɿɩɚɡɢ Ⱥβ, ɚ ɩɨɬɿɦ ɿɧɲɿ ɮɟɪɦɟ-

ɧɬɢ – ɰɢɤɥɨɨɤɫɢɝɟɧɚɡɢ  ɫɢɧɬɟɡɭɸɬɶ ɿɡ ɜɿɥɶɧɢɯ ɉɇɀɄ ɩɪɨɫɬɚɝɥɚɞɿɞɢ ɿ ɬɪɨɦɛɨɤ-

ɫɚɧɢ, ɚ ɥɿɩɨɤɫɢɝɟɧɚɡɢ ɫɢɧɬɟɡɭɸɬɶ ɥɟɣɤɨɬɪɢєɧɢ Д54Ж. 

ɋɥɿɞ ɜɿɞɡɧɚɱɢɬɢ, ɳɨ ɿɡ ɟɣɤɨɡɚɬɟɬɪɚєɧɨɜɨʀ ɤɢɫɥɨɬɢ ɫɢɧɬɟɡɭɸɬɶɫɹ ɬɿɥɶɤɢ 

ɩɪɨɫɬɚɝɥɚɧɞɿɧɢ ɿ ɬɪɨɦɛɨɛɚɤɫɚɧɢ ɞɪɭɝɨʀ ɫɟɪɿʀ, ɹɤɿ ɜɢɤɥɢɤɚɸɬɶ ɡɜɭɠɟɧɧɹ ɤɪɨɜɨ-

ɧɨɫɧɢɯ ɫɭɞɢɧ ɿ ɩɨɫɢɥɸɸɬɶ ɡɥɢɩɚɧɧɹ ɬɪɨɦɛɨɰɢɬɿɜ. ɇɚɞɦɿɪɧɚ ɚɝɪɟɝɚɰɿɹ  ɬɪɨɦɛɨ-

ɤɫɚɧɿɜ ɩɪɢɡɜɨɞɢɬɶ ɞɨ ɩɿɞɜɢɳɟɧɧɹ ɚɪɬɟɪɿɚɥɶɧɨɝɨ ɬɢɫɤɭ, ɭɬɜɨɪɟɧɧɸ ɬɪɨɦɛɿɜ ɿ ɡɚ-

ɤɭɩɨɪɸɜɚɧɧɸ ɫɭɞɢɧ, ɳɨ ɜɢɤɥɢɤɚє ɩɪɨɰɟɫ ɡɚɩɚɥɟɧɧɹ ɿ ɛɿɥɶ, ɚ ɬɚɤɨɠ ɩɪɨɫɬɨɝɥɚɧ-

ɞɢɧɢ ɜɢɤɥɢɤɚɸɬɶ ɫɩɚɡɦɢ ɛɪɨɧɯɿɜ ɿ ɜɢɞɿɥɟɧɧɹ ɫɟɤɪɟɰɿʀ ɫɥɢɡɭ. 

Ɂ ɟɣɤɨɡɚɩɟɧɬɚєɧɨɜɨʀ ɤɢɫɥɨɬɢ ɭɬɜɨɪɸɸɬɶɫɹ ɟɧɞɨɝɨɪɦɨɧɢ ɡ ɩɪɨɬɢɥɟɠɧɢɦɢ 

ɜɥɚɫɬɢɜɨɫɬɹɦɢ, ɧɿɠ ɩɨɯɿɞɧɿ ɟɣɤɨɡɚɬɟɬɪɚєɧɨɜɨʀ ɤɢɫɥɨɬɢ. Ɂ ɟɣɤɨɡɚɩɟɧɬɚєɧɨɜɨʀ ɤɢ-

ɫɥɨɬɢ ɫɢɧɬɟɡɭɸɬɶɫɹ ɩɪɨɫɬɨɝɥɚɧɞɢɧɢ ɿ ɬɪɨɦɛɨɤɫɚɧɢ ɬɪɟɬɶɨʀ ɫɟɪɿʀ (ɡ ɬɪɶɨɦɚ ɩɨ-

ɞɜɿɣɧɢɦɢ ɡɜ’ɹɡɤɚɦɢ), ɚ ɬɚɤɨɠ ɩɪɨɫɬɚɝɥɚɧɞɢɧɢ, ɬɪɨɦɛɨɤɫɚɧɢ ɬɚ ɥɟɣɤɨɬɪɢєɧɢ 

ɩ’ɹɬɨʀ ɫɟɪɿʀ. ɉɪɨɫɬɚɝɥɚɧɞɿɧɢ ɦɚɸɬɶ ɩɪɨɬɢɡɚɩɚɥɶɧɭ ɞɿɸ, ɚ ɬɪɨɦɛɨɤɫɚɧɢ ɪɨɡɲɢ-

ɪɸɸɬɶ ɤɪɨɜɨɧɨɫɧɿ ɫɭɞɢɧɢ, ɩɟɪɟɲɤɨɞɠɚɸɬɶ ɡɥɢɩɚɧɧɸ ɬɪɨɦɛɨɰɢɬɿɜ ɿ ɡɧɢɠɭɸɬɶ 

ɚɪɬɟɪɿɚɥɶɧɢɣ ɬɢɫɤ.  

əɤɳɨ ɭ ɮɨɫɮɨɥɿɩɿɞɚɯ ɤɥɿɬɢɧ ɥɸɞɢɧɢ є ɧɚɞɥɢɲɨɤ ɚɪɚɯɿɞɨɧɨɜɨʀ ɤɢɫɥɨɬɢ, 

ɮɟɪɦɟɧɬɢ ɲɜɢɞɤɨ ɩɟɪɟɬɜɨɪɸɸɬɶ ʀʀ ɭ ɩɪɨɫɬɨɝɥɚɧɞɢɧɢ, ɬɪɨɦɛɨɤɫɚɧɢ ɿ ɥɟɣɤɨɬɪɢ-

єɧɢ, ɧɚɞɥɢɲɤɨɜɢɣ ɫɢɧɬɟɡ ɹɤɢɯ ɩɪɢɡɜɨɞɢɬɶ ɞɨ ɜɢɧɢɤɧɟɧɧɹ ɫɟɪɰɟɜɨ-ɫɭɞɢɧɧɢɯ 

ɯɜɨɪɨɛ, ɚɥɟɪɝɿʀ ɿ ɛɨɥɿ.  ɋɥɿɞ ɜɿɞɡɧɚɱɢɬɢ, ɳɨ ɫɢɧɬɟɡ ɟɧɞɨɝɨɪɦɨɧɿɜ ɿɡ ɟɣɤɨɡɚɬɟɬɪɚ-

єɧɨɜɨʀ ɿ ɟɣɤɨɡɚɩɟɧɬɚєɧɨɜɨʀ ɤɢɫɥɨɬ, ɹɤɿ ɦɚɸɬɶ ɩɪɨɬɢɥɟɠɧɭ ɞɿɸ ɧɚ ɨɪɝɚɧɿɡɦ, ɜɿɞ-
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ɛɭɜɚєɬɶɫɹ ɩɿɞ ɞɿєɸ ɬɢɯ ɠɟ ɮɟɪɦɟɧɬɿɜ – ɮɨɫɮɨɥɿɩɚɡɢ ɿ ɰɢɤɥɨɨɤɫɢɝɟɤɫɢɧɚɡɢ. ɐɿ 

ɩɪɨɰɟɫɢ ɜɿɞɛɭɜɚɸɬɶɫɹ ɩɚɪɚɥɟɥɶɧɨ ɿ ɜɡɚєɦɨɤɨɧɤɭɪɟɧɬɧɨ.  

Ɍɨɦɭ ɜ ɨɪɝɚɧɿɡɦɿ ɧɟɨɛɯɿɞɧɨ ɩɿɞɬɪɢɦɭɜɚɬɢ ɩɟɜɧɢɣ ɛɚɥɚɧɫ ɟɧɞɨɝɨɪɦɨɧɿɜ – 

ɩɨɯɿɞɧɢɯ ɚɪɚɯɿɞɨɧɨɜɨʀ ɿ ɷɣɤɨɡɚɩɟɧɬɚєɧɨɜɨʀ ɤɢɫɥɨɬ. ɉɪɚɜɢɥɶɧɟ ɫɩɿɜɜɿɞɧɨɲɟɧɧɹ 

ɦɿɠ ω-γ ɿ ω-6 ɜ ʀɠɿ ɜɚɠɥɢɜɨ ɞɥɹ ɩɿɞɬɪɢɦɤɢ ɛɚɥɚɧɫɭ ɝɨɪɦɨɧɚɥɶɧɢɯ, ɨɛɦɿɧɧɢɯ, 

ɤɥɿɬɢɧɧɢɯ ɬɚ ɿɧɲɢɯ ɩɪɨɰɟɫɿɜ.  

ɇɟɨɛɯɿɞɧɿɫɬɶ ɞɨɜɝɨɥɚɧɰɸɝɨɜɢɯ ɉɇɀɄ  ω-γ, ɟɣɤɨɡɚɩɟɧɬɚєɧɨɜɨʀ ɿ ɞɨɤɨɡɚ-

ɝɟɤɫɚєɧɨɜɨʀ ɤɢɫɥɨɬ ɞɥɹ ɩɿɞɬɪɢɦɤɢ ɡɞɨɪɨɜ’ɹ ɫɟɪɰɟɜɨ-ɫɭɞɢɧɧɨʀ ɫɢɫɬɟɦɢ є ɞɨɜɟɞɟ-

ɧɢɦ ɦɟɞɢɰɢɧɨɸ ɮɚɤɬɨɦ Д55Ж. Ɍɨɦɭ ɜ ɪɚɰɿɨɧɿ ɯɚɪɱɭɜɚɧɧɹ ɞɥɹ ɩɪɨɮɿɥɚɤɬɢɤɢ ɫɟɪ-

ɰɟɜɨ-ɫɭɞɢɧɧɢɯ ɡɚɯɜɨɪɸɜɚɧɶ ɨɛɨɜ’ɹɡɤɨɜɨ ɩɨɜɢɧɧɿ ɛɭɬɢ ɩɪɢɫɭɬɧɿ ɩɪɨɞɭɤɬɢ ɡ ɩɿɞ-

ɜɢɳɟɧɢɦ ɜɦɿɫɬɨɦ ɟɫɟɧɰɿɣɧɢɯ ɠɢɪɧɢɯ ɤɢɫɥɨɬ. ȼɿɞɨɦɨ ɬɚɤɨɠ, ɳɨ ɉɇɀɄ ɫɩɪɢɹ-

ɸɬɶ ɡɪɨɫɬɚɧɧɸ ɿ ɪɨɡɜɢɬɤɭ ɦɨɥɨɞɨɝɨ ɨɪɝɚɧɿɡɦɭ, ɨɩɨɪɭ ɿɧɮɟɤɰɿɣɧɢɦ ɯɜɨɪɨɛɚɦ, 

ɩɿɞɜɢɳɭɸɬɶ ɟɥɚɫɬɢɱɧɿɫɬɶ ɫɭɞɢɧ, ɛɟɪɭɬɶ ɭɱɚɫɬɶ ɜ ɨɛɦɿɧɿ ɪɟɱɨɜɢɧ. ɉɪɢ ɧɟɞɨɫɬɚɬ-

ɧɿɣ ɤɿɥɶɤɨɫɬɿ ɧɚɞɯɨɞɠɟɧɧɹ ɜ ɨɪɝɚɧɿɡɦ ɉɇɀɄ ɜɿɞɛɭɜɚєɬɶɫɹ ɩɨɪɭɲɟɧɧɹ ɪɨɛɨɬɢ 

ɰɟɧɬɪɚɥɶɧɨʀ ɧɟɪɜɨɜɨʀ ɫɢɫɬɟɦɢ, ɨɫɥɚɛɥɟɧɧɹ ɿɦɭɧɧɨɝɨ ɡɚɯɢɫɬɭ, ɭɪɚɠɟɧɧɹ ɲɤɿɪɢ ɭ 

ɜɢɝɥɹɞɿ ɞɟɪɦɚɬɢɬɿɜ ɿ ɟɤɡɟɦɢ, ɚ ɬɚɤɨɠ ɭɪɚɠɟɧɧɹ ɧɢɪɨɤ ɿ ɨɪɝɚɧɿɜ ɡɨɪɭ. 

ɋɥɿɞ ɜɿɞɡɧɚɱɢɬɢ, ɳɨ ɧɚɞɥɢɲɨɤ ɠɢɪɭ ɩɪɢɡɜɨɞɢɬɶ ɞɨ ɩɨɝɿɪɲɟɧɧɹ ɡɚɫɜɨɸ-

ɜɚɧɧɹ ɿɧɲɢɯ ɤɨɦɩɨɧɟɧɬɿɜ ʀɠɿ, ɝɚɥɶɦɭє ɪɨɛɨɬɭ ɲɥɭɧɤɨɜɨʀ ɫɟɤɪɟɰɿʀ, ɭɫɤɥɚɞɧɸє 

ɩɟɪɟɬɪɚɜɥɟɧɧɹ ɿ ɡɚɫɜɨɸɜɚɧɧɹ ɛɿɥɤɿɜ, ɩɪɢɝɧɿɱɭє ɮɭɧɤɰɿʀ ɤɪɨɜɨɬɜɨɪɧɨɝɨ ɬɚ  ɿɧɫɭ-

ɥɿɧɨɜɨɝɨ ɚɩɚɪɚɬɿɜ, ɳɢɬɨɜɢɞɧɨʀ ɡɚɥɨɡɢ, ɫɩɪɢɹє ɬɪɨɦɛɨɭɬɜɨɪɟɧɧɸ, ɩɨɪɭɲɭє ɞɿɹ-

ɥɶɧɿɫɬɶ ɧɟɪɜɨɜɨʀ ɫɢɫɬɟɦɢ, ɨɛɦɿɧ ɪɟɱɨɜɢɧ, ɫɩɪɢɹє ɪɨɡɜɢɬɤɭ ɚɬɟɪɨɫɤɥɟɪɨɡɭ, ɨɠɢ-

ɪɿɧɧɸ, ɠɨɜɱɨ-ɤɚɦ'ɹɧɨʀ ɯɜɨɪɨɛɢ. 

Ȼɿɥɶɲɿɫɬɶ ɞɿєɬ ɬɚ ɯɚɪɱɨɜɢɯ ɪɚɰɿɨɧɿɜ, ɹɤɿ ɲɢɪɨɤɨ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ ɭ 

ɜɫɶɨɦɭ ɫɜɿɬɿ, ɦɿɫɬɹɬɶ ω-γ ɬɚ ω-6 ɠɢɪɧɿ ɤɢɫɥɨɬɢ ɭ ɫɩɿɜɜɿɞɧɨɲɟɧɧɿ, ɳɨ ɧɟ ɫɩɪɢɹє 

ʀɯ ɡɚɫɜɨєɧɧɸ. ȼɫɬɚɧɨɜɥɟɧɨ, ɳɨ ɞɥɹ ɤɪɚɳɨɝɨ ɡɚɫɜɨєɧɧɹ ɞɚɧɨʀ ɝɪɭɩɢ ɉɇɀɄ ɧɟ-

ɨɛɯɿɞɧɨ, ɳɨɛ ɫɩɿɜɜɿɞɧɨɲɟɧɧɹ ω-γ ɞɨ ω-6 ɛɭɥɨ 1μ4. Ɂɚ ɞɚɧɢɦɢ ȼɈɈɁ, ɧɚ ɫɶɨɝɨɞɧɿ 

ɫɩɿɜɜɿɞɧɨɲɟɧɧɹ ɉɇɀɄ ω-γ ɞɨ ω-6 ɜ ɯɚɪɱɨɜɢɯ ɩɪɨɞɭɤɬɚɯ, ɳɨ ɦɚɸɬɶ ɩɨɩɭɥɹɪ-

ɧɿɫɬɶ ɭ ɫɩɨɠɢɜɚɱɿɜ ɜ ɡɚɥɟɠɧɨɫɬɿ ɜɿɞ ɜɿɤɭ ɬɚ ɯɚɪɱɨɜɢɯ ɭɩɨɞɨɛɚɧɶ, ɫɬɚɧɨɜɢɬɶ 1μ10-

20 [56]. 
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Ⱥɧɚɥɿɡɭɸɱɢ ɯɚɪɱɨɜɢɣ ɪɚɰɿɨɧ ɟɫɤɿɦɨɫɿɜ, ɹɤɿ ɦɚɣɠɟ ɧɟ ɯɜɨɪɿɸɬɶ ɧɚ ɫɟɪɰɟ-

ɜɨ-ɫɭɞɢɧɧɿ ɡɚɯɜɨɪɸɜɚɧɧɹ, ɜɫɬɚɧɨɜɥɟɧɨ, ɳɨ ɜɨɧɢ ɩɨɫɬɿɣɧɨ ɫɩɨɠɢɜɚɸɬɶ ɠɢɪɧɭ 

ɪɢɛɭ, ɹɤɚ ɦɿɫɬɢɬɶ ɉɇɀɄ ω-γ, ɚ ɰɟ ɞɨɡɜɨɥɹє ɩɿɞɬɪɢɦɭɜɚɬɢ ɫɩɿɜɜɿɞɧɨɲɟɧɧɹ 

ɉɇɀɄ ω-γ ɞɨ ω-6 ɧɚ ɪɿɜɧɿ, ɹɤɢɣ ɫɩɪɢɹє ʀɯ ɤɪɚɳɨɦɭ ɡɚɫɜɨɸɜɚɧɧɸ Д57Ж.  

ɋɚɦɟ ɬɨɦɭ ɩɪɨɬɹɝɨɦ ɨɫɬɚɧɧɿɯ ɞɜɨɯ ɞɟɫɹɬɢɥɿɬɶ ɉɇɀɄ ɫɬɚɥɢ ɨɛ'єɤɬɨɦ ɩɢ-

ɥɶɧɨʀ ɭɜɚɝɢ ɹɤ ɡɚɤɨɪɞɨɧɧɢɯ, ɬɚɤ ɿ ɜɿɬɱɢɡɧɹɧɢɯ ɜɱɟɧɢɯ. Ʌɿɤɚɪɿ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ 

ɉɇɀɄ ω-γ ɞɥɹ ɩɪɨɮɿɥɚɤɬɢɤɢ ɬɚ ɥɿɤɭɜɚɧɧɹ ɰɭɤɪɨɜɨɝɨ ɞɿɚɛɟɬɭ 1-ɝɨ ɿ β-ɝɨ ɬɢɩɭ, 

ɪɟɜɦɚɬɨʀɞɧɨɝɨ ɚɪɬɪɢɬɭ, ɛɪɨɧɯɿɚɥɶɧɨʀ ɚɫɬɦɢ, ɨɧɤɨɥɨɝɿɱɧɢɯ ɡɚɯɜɨɪɸɜɚɧɶ ɬɨɳɨ 

[58 – 61]. 

Ɉɫɧɨɜɧɢɦ ɞɠɟɪɟɥɨɦ ɉɇɀɄ ω-6, ɜ ɩɟɪɲɭ ɱɟɪɝɭ ɥɿɧɨɥɟɜɨʀ ɤɢɫɥɨɬɢ, є ɨɥɿʀ, 

ɹɤɿ ɲɢɪɨɤɨ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ ɭ ɯɚɪɱɭɜɚɧɧɿ – ɫɨɧɹɲɧɢɤɨɜɚ, ɤɭɤɭɪɭɞɡɹɧɚ, ɨɥɢɜ-

ɤɨɜɚ, ɬɨɞɿ ɹɤ ɉɇɀɄ ω-γ ɦɿɫɬɹɬɶɫɹ ɩɟɪɟɜɚɠɧɨ ɜ ɠɢɪɿ ɦɨɪɫɶɤɢɯ ɪɢɛ, ɭ ɧɟɜɟɥɢɤɿɣ 

ɤɿɥɶɤɨɫɬɿ ɜ ɩɪɨɞɭɤɬɚɯ ɬɜɚɪɢɧɧɨɝɨ ɩɨɯɨɞɠɟɧɧɹ – ɦ'ɹɫɿ, ɫɚɥɿ, ɹɣɰɹɯ, ɦɨɥɨɱɧɢɯ 

ɩɪɨɞɭɤɬɚɯ, ɚ ɬɚɤɨɠ ɜ ɞɟɹɤɢɯ ɩɪɨɞɭɤɬɚɯ ɪɨɫɥɢɧɧɨɝɨ ɩɨɯɨɞɠɟɧɧɹ. Ʌɥɹɧɚ, ɪɚɩɫɨɜɚ 

ɿ ɫɨєɜɚ ɨɥɿʀ, ɚ ɬɚɤɨɠ ɥɢɫɬɨɜɿ ɨɜɨɱɿ, ɹɝɨɞɢ ɿ ɥɿɫɨɜɿ ɝɨɪɿɯɢ, ɦɿɫɬɹɬɶ ɜɟɥɢɤɭ ɤɿɥɶɤɿɫɬɶ 

α-ɥɿɧɨɥɟɧɨɜɨʀ ɤɢɫɥɨɬɢ, ɹɤɚ ɜ ɨɪɝɚɧɿɡɦɿ ɥɸɞɢɧɢ ɩɟɪɟɬɜɨɪɸєɬɶɫɹ ɜ ɛɿɨɥɨɝɿɱɧɨ ɚɤ-

ɬɢɜɧɭ ɟɣɤɨɡɨɩɟɧɬɚєɧɨɜɭ ɉɇɀɄ ω-γ. Ɉɫɧɨɜɧɢɦɢ ɩɪɟɞɫɬɚɜɧɢɤɚɦɢ ɪɨɫɥɢɧɧɢɯ 

ɨɥɿɣ, ɞɟ ɩɟɪɟɜɚɠɚє ɜɦɿɫɬ ɨɥɟʀɧɨɜɨʀ ɤɢɫɥɨɬɢ, є ɫɨɧɹɲɧɢɤɨɜɚ, ɨɥɢɜɤɨɜɚ, ɚɪɚɯɿɫɨɜɚ, 

ɦɢɝɞɚɥɶɧɚ ɿ ɚɛɪɢɤɨɫɨɜɚ Д6βЖ. 

ȼɈɈɁ, ɡɜɚɠɚɸɱɢ ɧɚ ɡɪɨɫɬɚɧɧɹ ɤɿɥɶɤɨɫɬɿ ɜɟɝɟɬɚɪɿɚɧɰɿɜ ɫɟɪɟɞ ɧɚɫɟɥɟɧɧɹ 

ɜɫɶɨɝɨ ɫɜɿɬɭ, ɡ ɦɟɬɨɸ ɩɟɪɜɢɧɧɨʀ ɩɪɨɮɿɥɚɤɬɢɤɢ ɫɟɪɰɟɜɨ-ɫɭɞɢɧɧɢɯ ɡɚɯɜɨɪɸɜɚɧɶ, 

ɨɛʉɪɭɧɬɨɜɭє ɧɟɨɛɯɿɞɧɿɫɬɶ ɨɬɪɢɦɚɧɧɹ ɯɜɨɪɢɦɢ ɚɞɟɤɜɚɬɧɨʀ ɤɿɥɶɤɨɫɬɿ α–

ɥɿɧɨɥɟɧɨɜɨʀ ɉɇɀɄ ɡ ɪɨɫɥɢɧɧɢɯ ɞɠɟɪɟɥ, ɬɨɦɭ ɳɨ ɜ ɨɪɝɚɧɿɡɦɿ ɥɸɞɢɧɢ ɜɿɞ 0,5 ɞɨ 

20 %  ɰɿєʀ ɤɢɫɥɨɬɢ ɦɟɬɚɛɨɥɿɡɭєɬɶɫɹ ɭ ɟɣɤɨɡɚɩɟɧɬɚєɧɨɜɭ ɠɢɪɧɭ ɤɢɫɥɨɬɭ, ɬɨɛɬɨ ɜ 

ω-3 ɉɇɀɄ [63]. 

ȼ ɡɚɥɟɠɧɨɫɬɿ ɜɿɞ ɞɠɟɪɟɥɚ ɜɢɯɿɞɧɨʀ ɠɢɪɧɨʀ ɤɢɫɥɨɬɢ ɫɢɧɬɟɡɨɜɚɧɿ ɟɣɤɨɡɚɧɨʀ-

ɞɢ ɦɚɸɬɶ ɪɿɡɧɭ ɫɬɪɭɤɬɭɪɭ ɿ ɛɿɨɥɨɝɿɱɧɭ ɞɿɸ ɧɚ ɨɪɝɚɧɿɡɦ, ɧɚɜɿɬɶ ɩɪɹɦɨ ɩɪɨɬɢɥɟɠ-

ɧɭ.  ȿɣɤɨɡɚɧɨʀɞɢ, ɹɤɿ ɭɬɜɨɪɸɸɬɶɫɹ ɡ ω-3 ɉɇɀɄ, ɦɚɸɬɶ ɩɪɨɬɢɡɚɩɚɥɶɧɭ, ɩɪɨɬɢɚ-

ɥɟɪɝɿɣɧɭ ɞɿɸ, ɪɨɡɪɿɞɠɭɸɬɶ ɤɪɨɜ, ɩɨɩɟɪɟɞɠɚɸɬɶ ɭɬɜɨɪɟɧɧɹ ɬɪɨɦɛɿɜ, ɩɨɤɪɚɳɭ-

http://uk.wikipedia.org/w/index.php?title=%D0%95%D0%B9%D0%BA%D0%BE%D0%B7%D0%B0%D0%BD%D0%BE%D1%97%D0%B4%D0%B8&action=edit&redlink=1
http://uk.wikipedia.org/wiki/%D0%9A%D1%80%D0%BE%D0%B2


26 
 
ɸɬɶ ɤɪɨɜɨɨɛɿɝ, ɫɩɪɢɹɸɬɶ ɪɨɡɲɢɪɟɧɧɸ ɤɪɨɜɨɧɨɫɧɢɯ ɫɭɞɢɧ ɬɚ ɡɧɢɠɟɧɧɸ ɚɪɬɟɪɿ-

ɚɥɶɧɨɝɨ ɬɢɫɤɭ.  

ȿɣɤɨɡɚɧɨʀɞɢ, ɹɤɿ ɫɢɧɬɟɡɨɜɚɧɿ ɡ ɚɪɚɯɿɞɨɧɨɜɨʀ (ω-6) ɉɇɀɄ, ɫɩɪɢɹɸɬɶ ɪɨɡ-

ɜɢɬɤɭ ɡɚɩɚɥɟɧɧɹ, ɚɥɟɪɝɿʀ, ɡɥɢɩɚɧɧɸ ɬɪɨɦɛɨɰɢɬɿɜ ɿ ɭɬɜɨɪɟɧɧɸ ɬɪɨɦɛɿɜ, ɡɜɭɠɭɸɬɶ 

ɫɭɞɢɧɢ. ȼɢɧɹɬɤɨɦ є  ɩɪɨɫɬɚɝɥɚɧɞɿɧ  ȿ1, ɹɤɢɣ ɭɬɜɨɪɸєɬɶɫɹ ɡ Ȗ-ɥɿɧɨɥɟɧɨɜɨʀ ɤɢɫ-

ɥɨɬɢ (ω-6). ȼɿɧ ɦɚє ɩɪɨɬɢɡɚɩɚɥɶɧɭ ɞɿɸ, ɭɩɨɜɿɥɶɧɸє ɜɢɞɿɥɟɧɧɹ ɝɿɫɬɚɦɿɧɭ, ɡɦɟɧ-

ɲɭє ɚɥɟɪɝɿɣɧɢɣ ɤɨɦɩɨɧɟɧɬ ɡɚɩɚɥɟɧɧɹ. 

 Ʌɚɛɨɪɚɬɨɪɧɢɦɢ ɞɨɫɥɿɞɠɟɧɧɹɦɢ ɭɤɪɚʀɧɫɶɤɢɯ ɬɚ ɡɚɤɨɪɞɨɧɧɢɯ ɜɱɟɧɢɯ ɡɚ 

ɪɟɡɭɥɶɬɚɬɚɦɢ  ɯɪɨɦɚɬɨɝɪɚɮɿɱɧɨɝɨ ɚɧɚɥɿɡɭ ɜɫɬɚɧɨɜɥɟɧɨ, ɳɨ ɞɨɞɚɜɚɧɧɹ ɞɨ ɪɚɰɿɨ-

ɧɭ ɯɚɪɱɭɜɚɧɧɹ ɳɭɪɿɜ ω-3 ɉɇɀɄ ɩɪɢɡɜɨɞɢɬɶ ɞɨ ɡɚɦɿɳɟɧɧɹ ɜ ɤɥɿɬɢɧɧɢɯ ɦɟɦɛɪɚ-

ɧɚɯ ɫɟɪɰɹ ɠɢɪɧɢɯ ɤɢɫɥɨɬ ɪɨɞɢɧɢ ω-6 ɧɚ ω-γ, ɳɨ ɩɨɤɪɚɳɭє ʀɯ ɫɬɚɧ ɡɞɨɪɨɜ’ɹ. ȼɿ-

ɞɨɦɨ, ɳɨ ɧɟɧɚɫɢɱɟɧɿ ɠɢɪɧɿ ɤɢɫɥɨɬɢ ɡɚɣɦɚɸɬɶ ɛɿɥɶɲɭ ɩɥɨɳɭ ɦɟɦɛɪɚɧɢ ɤɥɿɬɢɧɢ, 

ɳɨ ɫɩɪɢɹє ɡɛɿɥɶɲɟɧɧɸ ʀɯ ɬɟɤɭɱɨɫɬɿ, ɧɚ ɜɿɞɦɿɧɭ ɜɿɞ ɧɚɫɢɱɟɧɢɯ ɠɢɪɧɢɯ ɤɢɫɥɨɬ, 

ɳɨ ɩɨɤɪɚɳɭє ɩɟɪɟɛɿɝ ɜɚɠɥɢɜɢɯ ɜɧɭɬɪɿɲɧɶɨɤɥɿɬɢɧɧɢɯ ɩɪɨɰɟɫɿɜ Д64Ж. 

Ʉɥɿɧɿɱɧɢɦɢ ɞɨɫɥɿɞɠɟɧɧɹɦɢ ɞɨɜɟɞɟɧɨ, ɳɨ ɞɟɮɿɰɢɬ ɭ ɤɥɿɬɢɧɚɯ ɟɫɟɧɰɿɣɧɢɯ 

ɉɇɀɄ, ɨɫɨɛɥɢɜɨ ω-γ, ɮɨɪɦɭє ɜɢɫɨɤɢɣ ɩɨɬɟɧɰɿɚɥ ɡɚɩɚɥɟɧɧɹ. Ɍɨɦɭ ɞɭɠɟ ɜɚɠɥɢ-

ɜɢɦ є ɜɜɟɞɟɧɧɹ ɞɨ ɫɤɥɚɞɭ ɯɚɪɱɨɜɢɯ ɪɚɰɿɨɧɿɜ ɬɚɤɢɯ ɠɢɪɿɜ ɚɛɨ ɠɢɪɨɜɦɿɫɧɢɯ ɩɪɨ-

ɞɭɤɬɿɜ, ɹɤɿ ɡɚɛɟɡɩɟɱɚɬɶ ɧɟɨɛɯɿɞɧɢɣ ɞɥɹ ɮɿɡɿɨɥɨɝɿɱɧɢɯ ɩɨɬɪɟɛ ɨɪɝɚɧɿɡɦɭ ɛɚɥɚɧɫ 

ɟɫɟɧɰɿɣɧɢɯ ω-6 ɬɚ ω-3 ɉɇɀɄ Д65Ж. 

ȼɫɬɚɧɨɜɥɟɧɨ, ɳɨ ɡ ɦɟɬɨɸ ɩɨɩɟɪɟɞɠɟɧɧɹ  ɫɟɪɰɟɜɨ-ɫɭɞɢɧɧɢɯ ɡɚɯɜɨɪɸɜɚɧɶ, 

ɞɟɧɧɚ ɧɨɪɦɚ ɧɚɞɯɨɞɠɟɧɧɹ ɜ ɨɪɝɚɧɿɡɦ ɟɣɤɨɡɚɩɟɧɬɚєɧɨɜɨʀ ɿ  ɞɨɤɨɡɚɝɟɤɫɚєɧɨɜɨʀ 

 ɤɢɫɥɨɬ, ɹɤɿ ɜɯɨɞɹɬɶ ɞɨ ɪɨɞɢɧɢ ω-γ, ɞɥɹ ɞɨɪɨɫɥɨʀ ɡɞɨɪɨɜɨʀ ɥɸɞɢɧɢ ɩɨɜɢɧɧɚ ɛɭɬɢ 

ɩɪɢɛɥɢɡɧɨ γ00 ɦɝ (1λ0 – γγ0 ɦɝ), ɳɨ ɡɚɛɟɡɩɟɱɭє ɪɚɰɿɨɧ ɯɚɪɱɭɜɚɧɧɹ, ɞɨ ɫɤɥɚɞɭ 

ɹɤɨɝɨ ɜɯɨɞɹɬɶ ɞɜɿ  ɫɬɪɚɜɢ ɡ ɪɢɛɢ ɧɚ ɬɢɠɞɟɧɶ, ɨɞɧɚ ɡ ɹɤɢɯ – ɡ ɠɢɪɧɨʀ ɦɨɪɫɶɤɨʀ 

ɪɢɛɢ. Ⱦɥɹ ɨɫɿɛ ɡ ɫɟɪɰɟɜɨ-ɫɭɞɢɧɧɢɦɢ ɡɚɯɜɨɪɸɜɚɧɧɹɦɢ Ⱥɦɟɪɢɤɚɧɫɶɤɚ Ⱥɫɨɰɿɚɰɿɹ 

ɋɟɪɰɹ (American Heart Association) ɜɜɚɠɚє ɞɨɰɿɥɶɧɢɦ ɞɥɹ ɩɪɨɮɿɥɚɤɬɢɤɢ ɜɢɤɨɪɢ-

ɫɬɨɜɭɜɚɬɢ 1 ɝ ɟɣɤɨɡɚɩɟɧɬɚєɧɨɜɨʀ ɿ ɞɨɤɨɡɚ-ɝɟɤɫɚєɧɨɜɨʀ ɤɢɫɥɨɬ ɧɚ ɞɨɛɭ ɭ ɜɢɝɥɹɞɿ 

ɪɢɛɢ ɱɢ ɪɢɛЙɹɱɨɝɨ ɠɢɪɭ Д64Ж. 

Ɂɚɤɨɪɞɨɧɧɢɦɢ ɧɚɭɤɨɜɰɹɦɢ ɲɢɪɨɤɨ ɜɢɜɱɚєɬɶɫɹ ɜɩɥɢɜ ɉɇɀɄ ɧɚ ɨɪɝɚɧɿɡɦ 

ɥɸɞɢɧɢ ɬɚ ɩɪɨɮɿɥɚɤɬɢɤɭ ɡɧɚɱɧɨʀ ɤɿɥɶɤɨɫɬɿ ɡɚɯɜɨɪɸɜɚɧɶ Д66Ж. ɇɟɧɚɫɢɱɟɧɿ ɠɢɪɧɿ 

http://uk.wikipedia.org/wiki/%D0%90%D0%BB%D0%B5%D1%80%D0%B3%D1%96%D1%8F
http://uk.wikipedia.org/wiki/%D0%A2%D1%80%D0%BE%D0%BC%D0%B1%D0%BE%D1%86%D0%B8%D1%82
http://uk.wikipedia.org/wiki/%D0%A2%D1%80%D0%BE%D0%BC%D0%B1
http://uk.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D1%81%D1%82%D0%B0%D0%B3%D0%BB%D0%B0%D0%BD%D0%B4%D0%B8%D0%BD
http://uk.wikipedia.org/wiki/%D0%93%D1%96%D1%81%D1%82%D0%B0%D0%BC%D1%96%D0%BD
http://uk.wikipedia.org/wiki/%D0%A5%D1%80%D0%BE%D0%BC%D0%B0%D1%82%D0%BE%D0%B3%D1%80%D0%B0%D1%84%D1%96%D1%8F
http://uk.wikipedia.org/wiki/%D0%A1%D0%B5%D1%80%D1%86%D0%B5%D0%B2%D0%BE-%D1%81%D1%83%D0%B4%D0%B8%D0%BD%D0%BD%D1%96_%D0%B7%D0%B0%D1%85%D0%B2%D0%BE%D1%80%D1%8E%D0%B2%D0%B0%D0%BD%D0%BD%D1%8F
http://uk.wikipedia.org/wiki/%D0%94%D0%BE%D0%BA%D0%BE%D0%B7%D0%B0%D0%B3%D0%B5%D0%BA%D1%81%D0%B0%D1%94%D0%BD%D0%BE%D0%B2%D0%B0_%D0%BA%D0%B8%D1%81%D0%BB%D0%BE%D1%82%D0%B0
http://uk.wikipedia.org/wiki/%D0%A0%D0%B8%D0%B1%D0%B8
http://en.wikipedia.org/wiki/American_Heart_Association
http://uk.wikipedia.org/wiki/%D0%94%D0%BE%D0%BA%D0%BE%D0%B7%D0%B0%D0%B3%D0%B5%D0%BA%D1%81%D0%B0%D1%94%D0%BD%D0%BE%D0%B2%D0%B0_%D0%BA%D0%B8%D1%81%D0%BB%D0%BE%D1%82%D0%B0
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ɤɢɫɥɨɬɢ ω-γ, ω-6 ɿ ω-λ ɡɚɣɦɚɸɬɶ ɜɚɠɥɢɜɟ ɦɿɫɰɟ ɭ ɩɿɞɬɪɢɦɰɿ ɡɞɨɪɨɜ'ɹ ɤɨɠɧɨʀ ɥɸ-

ɞɢɧɢ ɿ ɛɟɪɭɬɶ ɭɱɚɫɬɶ ɜ ɨɛɦɿɧɿ ɪɟɱɨɜɢɧ. ȼɨɧɢ ɧɚɞɚɸɬɶ ɫɩɪɢɹɬɥɢɜɢɣ ɜɩɥɢɜ ɧɚ 

ɿɦɭɧɧɭ, ɫɟɪɰɟɜɨ-ɫɭɞɢɧɧɭ, ɧɟɪɜɨɜɭ ɫɢɫɬɟɦɢ ɨɪɝɚɧɿɡɦɭ. ɉɨɫɬɚɱɚɥɶɧɢɤɚɦɢ ɉɇɀɄ 

ω-γ є ɠɢɪɧɚ ɦɨɪɫɶɤɚ ɪɢɛɿ, ɧɚɫɿɧɧɿ ɥɶɨɧɭ ɬɚ ɱɿɚ, ɦɚɫɥɚ – ɥɥɹɧɟ, ɪɢɠɢɤɨɜɟ ɿ ɝɿɪɱɢ-

ɱɧɟ. ɉɇɀɄ ω-6 ɦɿɫɬɢɬɶ ɦ'ɹɫɨ ɩɬɢɰɿ, ɹɣɰɹ, ɚɜɨɤɚɞɨ, ɡɥɚɤɢ (ɜ ɨɫɧɨɜɧɨɦɭ, ɩɲɟɧɢ-

ɰɹ), ɪɨɫɥɢɧɧɿ ɦɚɫɥɚ (ɥɥɹɧɟ, ɪɚɩɫɨɜɟ, ɤɨɧɨɩɥɹɧɟ, ɫɨєɜɟ, ɛɚɜɨɜɧɹɧɟ, ɫɨɧɹɲɧɢɤɨɜɚ 

ɿ ɤɭɤɭɪɭɞɡɹɧɚ ɨɥɿʀ), ɝɨɪɿɯɨɩɥɿɞɧɚ ɫɢɪɨɜɢɧɚ. ȼ ɩɨɪɰɿʀ ɦɨɪɫɶɤɨʀ ɠɢɪɧɨʀ ɪɢɛɢ 85 ɝ 

ɦɿɫɬɢɬɶɫɹ ɜɿɞ 0,β ɞɨ 1,8 ɝ ɠɢɪɧɢɯ ɤɢɫɥɨɬ. ɇɨɪɦɚ ɞɨɛɨɜɨɝɨ ɫɩɨɠɢɜɚɧɧɹ ɧɟɧɚɫɢ-

ɱɟɧɢɯ ɠɢɪɧɢɯ ɤɢɫɥɨɬ ɤɨɥɢɜɚєɬɶɫɹ ɜ ɦɟɠɚɯ ɜɿɞ 7 ɞɨ 10 ɝ  ɧɚ ɞɨɛɭ Д67Ж. 

 

1 .2.2  ɉ ɪ ɨ ɞ ɭ ɤ ɬ ɢ  ɡ ɿ  ɡ ɛ ɚ ɥ ɚ ɧ ɫ ɨ ɜ ɚ ɧ ɢ ɦ  ɫ ɤ ɥ ɚ ɞ ɨ ɦ  

ɉ ɇ ɀ Ʉ .  ɉɪɨɬɹɝɨɦ ɨɫɬɚɧɧɿɯ ɪɨɤɿɜ ɩɪɨɜɨɞɹɬɶɫɹ ɪɨɛɨɬɢ, ɹɤɿ ɩɨɜ’ɹɡɚɧɿ ɡ ɩɿɞɜɢ-

ɳɟɧɧɹɦ ɯɚɪɱɨɜɨʀ ɿ ɛɿɨɥɨɝɿɱɧɨʀ ɰɿɧɧɨɫɬɿ ɟɦɭɥɶɫɿɣɧɢɯ ɩɪɨɞɭɤɬɿɜ, ɧɚɞɚɧɧɹ ʀɦ ɡɞɨ-

ɪɨɜɢɯ ɜɥɚɫɬɢɜɨɫɬɟɣ ɡɚ ɪɚɯɭɧɨɤ ɤɨɪɟɝɭɜɚɧɧɹ ɠɢɪɧɨɤɢɫɥɨɬɧɨɝɨ, ɜɿɬɚɦɿɧɧɨɝɨ, ɛɿɥ-

ɤɨɜɨɝɨ, ɜɭɝɥɟɜɨɞɧɨɝɨ ɫɤɥɚɞɭ, ɡ ɨɞɧɨɱɚɫɧɢɦ ɡɚɛɟɡɩɟɱɟɧɧɹɦ ɩɟɜɧɨʀ ɤɨɧɫɢɫɬɟɧɰɿʀ, 

ɫɦɚɤɭ ɬɚ ɚɪɨɦɚɬɭ Д68Ж. 

Ɋɨɛɨɬɚ ɧɚɞ ɪɨɡɪɨɛɤɨɸ ɬɟɯɧɨɥɨɝɿɣ ɧɨɜɢɯ ɡɞɨɪɨɜɢɯ ɩɪɨɞɭɤɬɿɜ ɯɚɪɱɭɜɚɧɧɹ 

ɧɟɭɯɢɥɶɧɨ ɡɪɨɫɬɚє. ɉɪɨɜɨɞɹɬɶɫɹ ɤɨɦɩɥɟɤɫɧɿ ɞɨɫɥɿɞɠɟɧɧɹ, ɹɤɿ ɩɨɜ’ɹɡɚɧɿ ɡ ɜɢɡɧɚ-

ɱɟɧɧɹɦ ɜɩɥɢɜɭ ɉɇɀɄ, ɚɧɬɢɨɤɫɢɞɚɧɬɿɜ, ɜɿɬɚɦɿɧɿɜ, ɦɿɧɟɪɚɥɶɧɢɯ ɪɟɱɨɜɢɧ, ɯɚɪɱɨ-

ɜɢɯ ɜɨɥɨɤɨɧ ɧɚ ɡɞɨɪɨɜ’ɹ ɥɸɞɢɧɢ.  ɀɢɪɢ ɜ ɨɪɝɚɧɿɡɦɿ ɥɸɞɢɧɢ ɜɢɤɨɧɭɸɬɶ ɪɨɥɶ 

ɧɚɣɜɚɠɥɢɜɿɲɨɝɨ ɛɭɞɿɜɟɥɶɧɨɝɨ ɦɚɬɟɪɿɚɥɭ ɞɥɹ ɦɟɦɛɪɚɧ ɤɥɿɬɢɧ. ɀɨɞɟɧ ɡ ɩɪɢɪɨɞ-

ɧɢɯ ɠɢɪɿɜ ɡɚ ɫɜɨʀɦ ɠɢɪɧɨɤɢɫɥɨɬɧɢɦ ɫɤɥɚɞɨɦ ɿ ɫɩɿɜɜɿɞɧɨɲɟɧɧɹ ɉɇɀɄ ɧɟ ɜɿɞɩɨ-

ɜɿɞɚє ɜɢɦɨɝɚɦ, ɹɤɿ ɜɢɫɭɜɚɸɬɶɫɹ ɞɥɹ ɩɪɨɞɭɤɬɿɜ ɡɞɨɪɨɜɨɝɨ ɯɚɪɱɭɜɚɧɧɹ Д6λ, 70Ж.  

Ⱦɥɹ ɞɨɫɹɝɧɟɧɧɹ ɨɩɬɢɦɚɥɶɧɨɝɨ ɫɩɿɜɜɿɞɧɨɲɟɧɧɹ ɟɫɟɧɰɿɣɧɢɯ ɉɇɀɄ  ɬɚ 

ɨɬɪɢɦɚɧɧɹ ɫɬɚɛɿɥɶɧɨʀ ɟɦɭɥɶɫɿʀ, ɜɱɟɧɢɦɢ G. MКггК ɬɚ  C.G. BТХТКНОrТЬ Д71, 7βЖ ɛɭ-

ɥɨ ɜɢɤɨɪɢɫɬɚɧɨ ɟɤɫɬɪɚɤɬ ɡ ɧɚɫɿɧɧɹ ɥɶɨɧɭ, ɹɤɢɣ ɩɪɟɞɫɬɚɜɥɹє ɫɨɛɨɸ ɩɪɨɡɨɪɭ 

ɜ’ɹɡɤɭ ɪɿɞɢɧɭ, ɤɨɪɢɱɧɟɜɨɝɨ ɤɨɥɶɨɪɭ, ɡ ɩɪɢєɦɧɢɦ ɚɪɨɦɚɬɨɦ, ɩɪɢɬɚɦɚɧɧɢɦ ɨɛ-

ɫɦɚɠɟɧɨɦɭ ɥɶɨɧɭ.  ɇɚɫɿɧɧɹ ɥɶɨɧɭ ɡɚɩɨɛɿɝɚє ɭɬɜɨɪɟɧɧɸ ɬɪɨɦɛɿɜ, ɡɧɢɠɭє ɪɿɜɟɧɶ 

ɯɨɥɟɫɬɟɪɢɧɭ ɜ ɤɪɨɜɿ, ɚ ɬɚɤɨɠ ɪɿɜɟɧɶ ɚɪɬɟɪɿɚɥɶɧɨɝɨ ɬɢɫɤɭ. ɉɇɀɄ ω-γ, ω-6 ɿ ω-λ ɜ 

ɬɨɦɭ ɫɩɿɜɜɿɞɧɨɲɟɧɧɿ, ɜ ɹɤɨɦɭ ɜɨɧɢ ɦɿɫɬɹɬɶɫɹ ɜ ɧɚɫɿɧɧɿ ɥɶɨɧɭ, ɡɚɛɟɡɩɟɱɭɸɬɶ 



28 
 
ɩɪɚɤɬɢɱɧɨ ɜɫɿ ɩɪɨɰɟɫɢ ɠɢɬɬєɞɿɹɥɶɧɨɫɬɿ ɧɚɲɨɝɨ ɨɪɝɚɧɿɡɦɭ. ɇɚɩɪɢɤɥɚɞ, ɉɇɀɄ 

ω-γ ɜ ɧɚɫɿɧɧɿ ɥɶɨɧɭ ɜ ɬɪɢ ɪɚɡɢ ɛɿɥɶɲɟ, ɧɿɠ ɭ ɪɢɛ’ɹɱɨɦɭ ɠɢɪɿ. Ɍɚɤɨɠ ɰɟ ɧɚɫɿɧɧɹ 

ɦɿɫɬɢɬɶ ȕ-ɤɚɪɨɬɢɧ, ɤɥɿɬɤɨɜɢɧɭ, ɬɨɤɨɮɟɪɨɥɢ, ɜɿɬɚɦɿɧɢ ɝɪɭɩɢ E, B ɿ D, ɚ ɬɚɤɨɠ 

ɿɧɲɿ ɛɿɨɥɨɝɿɱɧɨ ɰɿɧɧɿ ɤɨɦɩɨɧɟɧɬɢ.  

əɞɪɚ ɝɨɪɿɯɨɩɥɿɞɧɨʀ ɫɢɪɨɜɢɧɿ ɦɿɫɬɹɬɶ ɞɨ 60 % ɠɢɪɿɜ, ȼɫɬɚɧɨɜɥɟɧɨ, ɳɨ ɩɪɢ 

ɞɨɫɬɚɬɧɶɨɦɭ ɫɩɨɠɢɜɚɧɧɿ ɝɨɪɿɯɿɜ, ɫɭɬɬєɜɨ ɩɿɞɜɢɳɭєɬɶɫɹ ɪɿɜɟɧɶ ɡɚɫɜɨɸɜɚɧɨɫɬɿ 

ɉɇɀɄ ω-γ, ɜ ɫɤɥɚɞɿ ɹɤɢɯ, ɧɚ ɜɿɞɦɿɧɭ ɜɿɞ ɬɜɚɪɢɧɧɢɯ ɞɠɟɪɟɥ, ɜɿɞɫɭɬɧɿɣ ɲɤɿɞɥɢ-

ɜɢɣ ɞɥɹ ɡɞɨɪɨɜ’ɹ ɯɨɥɟɫɬɟɪɢɧ. 

ɇɚɭɤɨɜɰɿ Ɋɿɱɚɪɞ Ɇɚɬɬɟɪ, ɉɟɧɧɿ Ʉɪɿɫ – ȿɜɟɪɬɨɧ ɬɚ Ƚɚɪɢ Ɏɨɫɬɟɪ Д7γЖ ɩɪɨ-

ɜɟɥɢ ɪɹɞ ɟɤɫɩɟɪɢɦɟɧɬɿɜ ɬɚ ɩɿɞɬɜɟɪɞɢɥɢ, ɳɨ ɝɨɪɿɯɨɩɥɿɞɧɚ ɫɢɪɨɜɢɧɚ, ɩɪɢ ʀʀ ɫɢɫ-

ɬɟɦɚɬɢɱɧɨɦɭ ɫɩɨɠɢɜɚɧɧɿ ɭ ɨɩɬɢɦɚɥɶɧɨɦɭ ɫɩɿɜɜɿɞɧɨɲɟɧɧɿ ɡ ɿɧɲɢɦɢ ɤɨɦɩɨɧɟɧ-

ɬɚɦɢ ɯɚɪɱɨɜɨɝɨ ɪɚɰɿɨɧɭ, ɫɩɪɢɹє ɡɧɢɠɟɧɧɸ ɦɚɫɢ ɬɿɥɚ ɿ ɩɨɩɟɪɟɞɠɚє ɪɨɡɜɢɬɨɤ ɫɟ-

ɪɰɟɜɨ-ɫɭɞɢɧɧɢɯ ɡɚɯɜɨɪɸɜɚɧɶ. ɍ ɡɜ'ɹɡɤɭ ɡ ɰɢɦ ɿɫɧɭє ɪɟɚɥɶɧɚ ɩɨɬɪɟɛɚ ɿ ɧɟɨɛɯɿɞ-

ɧɿɫɬɶ ɫɬɜɨɪɟɧɧɹ ɟɦɭɥɶɫɿɣɧɢɯ ɩɪɨɞɭɤɬɿɜ ɡ ɨɩɬɢɦɚɥɶɧɢɦ ɩɨєɞɧɚɧɧɹɦ ɛɿɨɥɨɝɿɱɧɨ ɿ 

ɮɿɡɿɨɥɨɝɿɱɧɨ ɰɿɧɧɢɯ ɪɟɱɨɜɢɧ ɿ ɜɟɥɢɤɢɦ ɜɦɿɫɬɨɦ ɉɇɀɄ ω-3.  

Ȼɭɥɢ ɩɪɨɜɟɞɟɧɿ ɞɨɫɥɿɞɠɟɧɧɹ ɩɨ ɫɬɜɨɪɟɧɧɸ ɟɦɭɥɶɫɿɣɧɢɯ ɩɪɨɞɭɤɬɿɜ ɨɡɞɨ-

ɪɨɜɱɨɝɨ ɩɪɢɡɧɚɱɟɧɧɹ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɫɭɦɿɲɿ ɪɨɫɥɢɧɧɨʀ ɨɥɿʀ ɿ ɠɢɪɨɜɦɿɫɧɨɝɨ 

ɧɭɬɪɿєɧɬɚ. ȼ ɪɨɛɨɬɿ ɞɨɫɥɿɞɠɭɜɚɥɢ ɡɪɚɡɤɢ ɩɪɨɞɭɤɬɿɜ ɟɦɭɥɶɫɿɣɧɨɝɨ ɬɢɩɭ, ɹɤɿ ɦɿɫ-

ɬɢɥɢ ɜɿɞ β0 ɞɨ 50 % ɠɢɪɨɜɨʀ ɮɚɡɢ, ɞɨ ɫɤɥɚɞɭ ɹɤɨʀ ɜɯɨɞɢɥɢ ɉɇɀɄ ω-γ  ɡ ɨɩɬɢ-

ɦɚɥɶɧɢɦ ɫɩɿɜɜɿɞɧɨɲɟɧɧɹɦ ɉɇɀɄ ω-γ  ɿ ω-6, ɞɥɹ ɩɨɩɨɜɧɟɧɧɹ ɞɨɛɨɜɨʀ ɮɿɡɿɨɥɨɝɿ-

ɱɧɨʀ ɩɨɬɪɟɛɢ ɥɸɞɢɧɢ ɜ ɠɢɪɧɢɯ ɤɢɫɥɨɬɚɯ. Ɂɚ ɪɟɡɭɥɶɬɚɬɚɦɢ ʀɯ ɞɨɫɥɿɞɠɟɧɶ ɞɥɹ 

ɞɨɪɨɫɥɨʀ ɥɸɞɢɧɢ ɮɿɡɿɨɥɨɝɿɱɧɚ ɩɨɬɪɟɛɚ ɭ ɉɇɀɄ ω-γ ɫɬɚɧɨɜɢɬɶ 0,8 – 1,6 ɝ/ɞɨɛɭ 

Д74Ж. ȼ ɹɤɨɫɬɿ ɪɨɫɥɢɧɧɨɝɨ ɠɢɪɨɜɨɝɨ ɤɨɦɩɨɧɟɧɬɚ ɜɢɤɨɪɢɫɬɚɥɢ ɫɨєɜɟ ɦɚɫɥɨ. 

Ƚɨɬɨɜɿ ɟɦɭɥɶɫɿɣɧɿ ɩɪɨɞɭɤɬɢ ɮɚɫɭɜɚɥɢ ɜ ɫɤɥɹɧɿ ɛɚɧɨɱɤɢ «ɬɜɿɫɬ-ɨɮɮ». Ɍɟɦ-

ɩɟɪɚɬɭɪɭ ɟɦɭɥɶɫɿʀ ɩɪɢ ɡɛɟɪɿɝɚɧɧɿ ɩɿɞɬɪɢɦɭɜɚɥɢ ɧɚ ɪɿɜɧɿ (β0 ± β) °ɋ. ɇɟɨɛɯɿɞɧɿ 

ɨɪɝɚɧɨɥɟɩɬɢɱɧɿ ɩɨɤɚɡɧɢɤɢ ɬɚ ɫɬɪɭɤɬɭɪɧɨ-ɦɟɯɚɧɿɱɧɿ ɜɥɚɫɬɢɜɨɫɬɿ (ɫɬɚɛɿɥɶɧɿɫɬɶ) 

ɝɨɬɨɜɢɯ ɟɦɭɥɶɫɿɣɧɢɯ ɩɪɨɞɭɤɬɿɜ ɫɩɨɫɬɟɪɿɝɚɸɬɶɫɹ ɩɪɢ ɜɦɿɫɬɿ ɠɢɪɨɜɨʀ ɮɚɡɢ γ0 – 

50 % ɜɿɞ ɦɚɫɢ ɩɪɨɞɭɤɬɭ. Ɉɬɪɢɦɚɧɿ ɡɪɚɡɤɢ ɦɚɥɢ ɧɚɫɬɭɩɧɭ ɯɚɪɚɤɬɟɪɢɫɬɢɤɭμ ɤɨɧ-

ɫɢɫɬɟɧɰɿɹ –  ɜɿɞ ɪɿɞɤɨʀ ɞɨ ɫɦɟɬɚɧɨɩɨɞɿɛɧɨʀ; ɤɨɥɿɪ –  ɧɚɫɢɱɟɧɢɣ ɛɿɥɢɣ; ɡɚɩɚɯ –  

ɩɨɦɿɪɧɨ ɜɢɪɚɠɟɧɢɣ, ɩɪɢєɦɧɢɣ, ɜɥɚɫɬɢɜɢɣ ɜɢɤɨɪɢɫɬɚɧɿɣ ɫɢɪɨɜɢɧɿ. Ɂɪɚɡɨɤ ɡ ɜɦɿ-
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ɫɬɨɦ ɠɢɪɨɜɨʀ ɮɚɡɢ β0 % ɜɿɞ ɦɚɫɢ ɩɪɨɞɭɤɬɭ ɦɚɜ ɪɿɞɤɭ ɤɨɧɫɢɫɬɟɧɰɿєɸ,  ɩɨɦɿɪɧɨ 

ɜɢɪɚɠɟɧɢɣ ɪɢɛɧɢɣ ɡɚɩɚɯ ɿ ɫɦɚɤ, ɫɩɨɫɬɟɪɿɝɚɥɨɫɹ ɪɨɡɲɚɪɭɜɚɧɧɹ ɩɪɨɞɭɤɬɭ ɩɪɢ 

ɡɛɟɪɿɝɚɧɧɿ.  

ȿɦɭɥɶɫɿɣɧɿ ɩɪɨɞɭɤɬɢ, ɜɢɝɨɬɨɜɥɟɧɿ ɡ ɞɨɞɚɜɚɧɧɹɦ ɠɢɪɨɜɨɝɨ ɧɭɬɪɿєɧɬɭ, ɡɚ 

ɨɪɝɚɧɨɥɟɩɬɢɱɧɢɦɢ ɩɨɤɚɡɧɢɤɚɦɢ ɬɚ ɹɤɿɫɬɸ ɧɟ ɩɨɫɬɭɩɚɥɢɫɹ ɟɦɭɥɶɫɿɣɧɢɦ ɩɪɨɞɭɤ-

ɬɚɦ, ɜɢɝɨɬɨɜɥɟɧɢɦ ɡɚ ɬɪɚɞɢɰɿɣɧɨɸ ɬɟɯɧɨɥɨɝɿєɸ. ɉɪɢ ɡɛɟɪɿɝɚɧɧɿ ɩɪɨɬɹɝɨɦ 5 ɞɿɛ 

ɪɨɡɲɚɪɭɜɚɧɧɹ ɜɨɞɧɨʀ ɿ ɠɢɪɨɜɨʀ ɮɚɡɢ ɧɟ ɫɩɨɫɬɟɪɿɝɚɥɨɫɹ. Ɍɚɤɢɦ ɱɢɧɨɦ, ɜɢɤɨɪɢɫ-

ɬɚɧɧɹ ɠɢɪɨɜɦɿɫɧɨɝɨ ɧɭɬɪɿєɧɬɚ ɞɥɹ ɫɬɜɨɪɟɧɧɹ ɪɿɡɧɢɯ ɜɢɞɿɜ ɮɭɧɤɰɿɨɧɚɥɶɧɢɯ ɟɦɭ-

ɥɶɫɿɣɧɢɯ ɯɚɪɱɨɜɢɯ ɫɢɫɬɟɦ –  ɫɨɭɫɿɜ, ɦɚɣɨɧɟɡɿɜ, ɡɚɥɢɜɨɤ, ɩɚɫɬ, є ɩɟɪɫɩɟɤɬɢɜɧɢɦ, 

ɬɨɦɭ ɳɨ ɨɬɪɢɦɚɧɿ ɟɦɭɥɶɫɿɣɧɿ ɫɢɫɬɟɦɢ ɛɭɥɢ ɫɬɚɛɿɥɶɧɢɦɢ, ɧɟɡɜɚɠɚɸɱɢ ɧɚ ɦɟɧɲɭ 

ɬɪɢɜɚɥɿɫɬɶ ɝɨɦɨɝɟɧɿɡɚɰɿʀ ɩɪɢ ɫɬɜɨɪɟɧɿ ɟɦɭɥɶɫɿʀ.  

Ɋɨɡɲɢɪɹɸɬɶɫɹ ɩɨɲɭɤɢ ɪɨɫɥɢɧɧɨʀ ɫɢɪɨɜɢɧɢ ɡ ɡɧɚɱɧɢɦ ɜɦɿɫɬɨɦ ɉɇɀɄ ω-6 

ɿ ω-γ, ɜɢɤɨɪɢɫɬɚɧɧɹ ɹɤɨʀ ɞɨɡɜɨɥɹє ɩɨɥɿɩɲɢɬɢ ɫɤɥɚɞ ɠɢɪɨɜɨʀ ɨɫɧɨɜɢ ɯɚɪɱɨɜɢɯ 

ɟɦɭɥɶɫɿɣɧɢɯ ɩɪɨɞɭɤɬɿɜ ɡɚ ɪɚɯɭɧɨɤ ʀɯ ɠɢɪɧɨɤɢɫɥɨɬɧɨɝɨ ɫɤɥɚɞɭ. Ɉɞɧɢɦ ɿɡ ɫɩɨɫɨ-

ɛɿɜ ɨɬɪɢɦɚɧɧɹ ɫɬɚɛɿɥɶɧɨɝɨ ɞɨ ɪɨɡɲɚɪɭɜɚɧɧɹ ɟɦɭɥɶɫɿɣɧɨɝɨ ɩɪɨɞɭɤɬɭ, ɡɛɚɝɚɱɟɧɨ-

ɝɨ ɉɇɀɄ ω-γ, є ɡɦɿɲɭɜɚɧɧɹ ɱɭɬɥɢɜɨɝɨ ɞɨ ɨɤɢɫɥɟɧɧɹ ɠɢɪɨɜɦɿɫɧɨɝɨ ɧɭɬɪɿєɧɬɭ, ɡ 

ɦɚɫɥɚɦɢ, ɹɤɿ ɦɿɫɬɹɬɶ ɩɪɢɪɨɞɧɿ ɚɧɬɢɨɤɢɫɥɸɜɚɱɿ. Ɂɞɚɬɧɿɫɬɶ ɪɨɫɥɢɧɧɢɯ ɨɥɿɣ ɫɬɚɛɿ-

ɥɿɡɭɜɚɬɢ ɠɢɪɨɜɦɿɫɧɢɣ ɧɭɬɪɿєɧɬ ɿ ɩɟɪɟɲɤɨɞɠɚɬɢ ɣɨɝɨ ɨɤɢɫɥɟɧɧɸ, ɨɛɭɦɨɜɥɟɧɚ 

ɩɪɢɫɭɬɧɿɫɬɸ ɭ ʀɯ ɫɤɥɚɞɿ ɡɧɚɱɧɨʀ ɤɿɥɶɤɨɫɬɿ ɩɪɢɪɨɞɧɢɯ ɚɧɬɢɨɤɫɢɞɚɧɬɿɜ, ɬɚɤɢɯ ɹɤ 

ɠɢɪɨɪɨɡɱɢɧɧɿ ɜɿɬɚɦɿɧɢ Ⱥ ɿ ȿ, ɳɨ ɩɿɞɬɜɟɪɞɠɟɧɨ ɪɟɡɭɥɶɬɚɬɚɦɢ ɞɨɫɥɿɞɠɟɧɶ Д75Ж. 

Ɂ ɬɨɱɤɢ ɡɨɪɭ ɪɚɰɿɨɧɚɥɶɧɨɝɨ ɯɚɪɱɭɜɚɧɧɹ, ɞɥɹ ɟɦɭɥɶɫɿɣɧɢɯ ɩɪɨɞɭɤɬɿɜ ɡɞɨ-

ɪɨɜɨɝɨ ɯɚɪɱɭɜɚɧɧɹ ɞɨɰɿɥɶɧɢɦ є ɪɨɡɪɨɛɤɚ ɿ ɜɢɤɨɪɢɫɬɚɧɧɹ ɠɢɪɨɜɨʀ ɨɫɧɨɜɢ ɡ ɩɟɜ-

ɧɢɦ ɫɤɥɚɞɨɦ ɉɇɀɄ ɿ ɜɿɬɚɦɿɧɿɜ. ɉɪɨ ɧɟɞɨɫɬɚɬɧɸ ɡɛɚɥɚɧɫɨɜɚɧɿɫɬɶ ɉɇɀɄ ɭ ɠɢ-

ɪɨɜɿɣ ɮɚɡɿ ɫɜɿɞɱɢɬɶ ɡɧɚɱɧɚ ɲɜɢɞɤɿɫɬɶ ɨɤɢɫɥɟɧɧɹ ɉɇɀɄ (ɜɿɬɚɦɿɧ Ɋ) ɿ ɭɬɜɨɪɟɧɧɹ 

ɥɿɩɿɞɧɢɯ ɩɟɪɟɤɢɫɿɜ, ɳɨ ɩɪɢɡɜɨɞɹɬɶ ɞɨ ɡɦɟɧɲɟɧɧɹ ɜɦɿɫɬɭ ɜɿɬɚɦɿɧɚ ȿ. Ɍɨɤɨɮɟɪɨ-

ɥɢ ɪɨɫɥɢɧɧɢɯ ɠɢɪɿɜ ɩɟɪɟɲɤɨɞɠɚɸɬɶ ɩɪɨɰɟɫɭ ɨɤɢɫɥɟɧɧɹ. Ɍɨɦɭ ɭ ɠɢɪɨɜɿɣ ɮɚɡɿ 

ɜɨɧɢ ɩɨɜɢɧɧɿ ɭɬɪɢɦɭɜɚɬɢɫɶ ɜ ɬɚɤɿɣ ɤɿɥɶɤɨɫɬɿ, ɳɨɛ ɤɨɦɩɟɧɫɭɜɚɬɢ ɜɢɬɪɚɬɢ ɨɪɝɚ-

ɧɿɡɦɭ ɧɚ ɩɨɥɿɩɲɟɧɧɹ ɥɿɩɿɞɧɨɝɨ ɨɛɦɿɧɭ, ɪɟɝɭɥɹɰɿɸ ɩɪɨɰɟɫɿɜ ɨɤɢɫɥɟɧɧɹ ɿ ɡɚɛɟɡɩɟ-

ɱɟɧɧɹ ɧɨɪɦɢ ɜɦɿɫɬɭ ɜɿɬɚɦɿɧɿɜ ȿ ɿ Ɋ Д76Ж. 



30 
 

ȼɱɟɧɢɦɢ Ɇɨɫɤɨɜɫɶɤɨɝɨ ɞɟɪɠɚɜɧɨɝɨ ɭɧɿɜɟɪɫɢɬɟɬɭ ɯɚɪɱɨɜɢɯ ɜɢɪɨɛɧɢɰɬɜ 

ɪɨɡɪɨɛɥɟɧɨ ɦɚɣɨɧɟɡɧɿ ɫɨɭɫɢ ɧɢɡɶɤɨʀ ɠɢɪɧɨɫɬɿ, ɡɛɚɝɚɱɟɧɿ ɩɪɨ- ɿ ɩɪɟɛɿɨɬɢɤɚɦɢ ɬɚ 

ɬɨɤɨɮɟɪɨɥɚɦɢ. Ⱦɥɹ ɪɨɡɪɨɛɤɢ ɩɪɨɞɭɤɬɭ ɜɢɤɨɪɢɫɬɚɧɨ ɤɭɩɚɠɿ ɪɨɫɥɢɧɧɢɯ ɨɥɿɣ – 

ɫɨɧɹɲɧɢɤɨɜɨʀ, ɪɚɩɫɨɜɨʀ, ɨɥɢɜɤɨɜɨʀ ɬɚ ɤɭɤɭɪɭɞɡɹɧɨʀ. Ɉɤɪɟɦɨ ɞɨ ɩɪɨɞɭɤɬɿɜ ɜɧɨ-

ɫɢɥɢ ɿɧɤɚɩɫɭɥɶɨɜɚɧɿ ɛɿɮɿɞɨɛɚɤɬɟɪɿʀ, ɳɨ ɞɨɡɜɨɥɢɥɨ ɨɬɪɢɦɚɬɢ ɩɪɨɞɭɤɬ ɨɡɞɨɪɨɜɱɨʀ 

ɫɩɪɹɦɨɜɚɧɨɫɬɿ ɡɿ ɡɛɚɥɚɧɫɨɜɚɧɢɦ ɫɤɥɚɞɨɦ ɉɇɀɄ Д77Ж. 

ȼɱɟɧɢɦɢ Ɍɚɛɚɤєєɜɨɸ Ɉ.ȼ. ɬɚ Ʉɚɥɟɧɢɤ Ɍ.Ʉ. ɪɨɡɪɨɛɥɟɧɨ ɬɟɯɧɨɥɨɝɿɸ ɨɩɬɢ-

ɦɿɡɚɰɿʀ ɠɢɪɧɨɤɢɫɥɨɬɧɨɝɨ ɫɤɥɚɞɭ ɪɨɫɥɢɧɧɢɯ ɨɥɿɣ Д78Ж. Ⱦɥɹ ɩɿɞɜɢɳɟɧɧɹ ɨɥɟʀɧɨɜɨʀ 

ɤɢɫɥɨɬɢ ɭ ɪɨɫɥɢɧɧɢɯ ɨɥɿɹɯ ɪɨɡɪɨɛɥɟɧɨ ɬɪɶɨɯɤɨɦɩɨɧɟɧɬɧɿ ɤɭɩɚɠɿ ɪɨɫɥɢɧɧɢɯ 

ɦɚɫɟɥ, ɳɨ ɡɚɛɟɡɩɟɱɭɸɬɶ ɧɟɨɛɯɿɞɧɟ ɫɩɿɜɜɿɞɧɨɲɟɧɧɹ ɉɇɀɄ ɬɚ ɧɟɨɛɯɿɞɧɭ ɤɨɧɰɟ-

ɧɬɪɚɰɿɸ ɫɟɥɟɧɭ.  

ȼɱɟɧɢɦɢ ȼɨɫɤɨɧɹɧ Ɉ.ɋ. ɬɚ ɋɟɪɟɞɨɸ Є.ȼ. ɪɨɡɪɨɛɥɟɧɨ ɟɦɭɥɶɫɿɣɧɿ ɠɢɪɨɜɿ 

ɩɪɨɞɭɤɬɢ, ɡɨɤɪɟɦɚ ɩɚɫɬɢ ɧɚ ɨɫɧɨɜɿ ɫɭɦɿɲɿ ɪɨɫɥɢɧɧɢɯ ɨɥɿɣ ɡ ɨɜɨɱɟɜɢɦɢ ɧɚɩɨɜ-

ɧɸɜɚɱɚɦɢ. ȼ ɪɨɡɪɨɛɥɟɧɢɯ ɩɪɨɞɭɤɬɚɯ ɡɧɢɠɟɧɨ ɜɦɿɫɬ ɠɢɪɨɜɨʀ ɮɚɡɢ ɡɚ ɪɚɯɭɧɨɤ 

ɡɛɿɥɶɲɟɧɧɹ ɱɚɫɬɤɢ ɉɇɀɄ Д7λЖ. 

ȼɱɟɧɢɦɢ Ⱦɨɥɝɨɥɸɤ ȱ.ȼ. ɬɚ ɿɧ. [80] ɞɨɫɥɿɞɠɟɧɨ ɠɢɪɧɨ-ɤɢɫɥɨɬɧɢɣ ɫɤɥɚɞ ɪɨ-

ɫɥɢɧɧɢɯ ɨɥɿɣ, ɳɨ ɧɚɥɟɠɚɬɶ ɞɨ ɪɿɡɧɢɯ ɝɪɭɩ. Ɉɛʉɪɭɧɬɨɜɚɧɨ ɞɨɰɿɥɶɧɿɫɬɶ ɡɚɫɬɨɫɭ-

ɜɚɧɧɹ ɪɨɫɥɢɧɧɢɯ ɨɥɿɣ, ɹɤ ɮɭɧɤɰɿɨɧɚɥɶɧɢɯ ɿɧɝɪɟɞɿєɧɬɿɜ ɭ ɜɢɪɨɛɧɢɰɬɜɿ ɨɥɿɣɧɨ-

ɠɢɪɨɜɢɯ ɩɪɨɞɭɤɬɿɜ ɬɚ ɪɨɡɪɨɛɥɟɧɨ ɦɚɣɨɧɟɡɧɿ ɫɨɭɫɢ ɿ ɜɟɪɲɤɨɜɨ-ɪɨɫɥɢɧɧɿ ɫɩɪɟɞɢ, 

ɳɨ ɦɿɫɬɹɬɶ ɭ ɫɤɥɚɞɿ ɠɢɪɨɜɨʀ ɮɚɡɢ ɥɥɹɧɭ, ɫɨєɜɭ, ɪɚɩɫɨɜɭ, ɫɨɧɹɲɧɢɤɨɜɭ ɿ ɤɭɧɠɭ-

ɬɧɭ ɨɥɿʀ, ɚ ɬɚɤɨɠ ɦɚɫɥɨ ɜɨɥɨɫɶɤɨɝɨ ɝɨɪɿɯɚ, ɮɭɧɞɭɤɚ ɬɚ ɤɟɲ'ɸ. ɀɢɪɧɿɫɬɶ ɨɬɪɢɦɚ-

ɧɢɯ ɩɪɨɞɭɤɬɿɜ ɩɪɢ ɰɶɨɦɭ ɫɬɚɧɨɜɢɬɶ 60-75 %, ɚ ɫɩɿɜɜɿɞɧɨɲɟɧɧɹ ɠɢɪɧɢɯ ɤɢɫɥɨɬ 

ɥɿɩɿɞɧɨʀ ɱɚɫɬɢɧɢ ɟɦɭɥɶɫɿɣɧɢɯ ɩɪɨɞɭɤɬɿɜ ɦɚɤɫɢɦɚɥɶɧɨ ɧɚɛɥɢɠɟɧɨ ɞɨ ɪɟɤɨɦɟɧ-

ɞɨɜɚɧɨɝɨ ȼɈɈɁ. 

Ɇɚɫɹɝɿɧɨɸ Ɉ.ȼ ɪɨɡɪɨɛɥɟɧɨ ɟɦɭɥɶɫɿɣɧɿ ɫɨɭɫɢ ɫɩɟɰɿɚɥɿɡɨɜɚɧɨɝɨ ɩɪɢɡɧɚ-

ɱɟɧɧɹ ɡɿ ɡɛɚɥɚɧɫɨɜɚɧɢɦ ɫɤɥɚɞɨɦ ɉɇɀɄ, ɞɥɹ ɹɤɢɯ ɭ ɹɤɨɫɬɿ ɫɬɚɛɿɥɿɡɚɬɨɪɚ ɨɛɪɚɧɨ 

ɩɨɪɨɲɨɤ ɬɨɩɿɧɚɦɛɭɪɭ ɬɚ ɿɧɭɥɿɧ. Ɂɚɹɜɥɟɧɿ ɫɨɭɫɢ ɦɚɸɬɶ ɧɢɡɶɤɭ ɤɚɥɨɪɿɣɧɿɫɬɶ ɬɚ 

ɫɬɚɛɿɥɶɧɭ ɫɬɪɭɤɬɭɪɭ Д81Ж. 

Ȼɨɝɨɥɸɛɫɶɤɨɸ ɘ.ȼ. ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ ɨɛʉɪɭɧɬɨɜɚɧɨ ɡɚɫɬɨɫɭɜɚɧɧɹ ɫɭɦɿ-

ɲɿ ɪɚɮɿɧɨɜɚɧɨʀ ɞɟɡɨɞɨɪɨɜɚɧɨʀ ɤɭɤɭɪɭɞɡɹɧɨʀ ɨɥɿʀ ɿ ɟɤɫɬɪɭɡɿɣɧɨɝɨ ɦɚɫɥɚ ɿɡ ɡɚɪɨɞ-
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ɤɿɜ ɩɲɟɧɢɰɿ ɜ ɫɤɥɚɞɿ ɟɦɭɥɶɫɿɣɧɢɯ ɩɪɨɞɭɤɬɿɜ, ɳɨ ɞɨɡɜɨɥɢɥɨ ɡɛɚɥɚɧɫɭɜɚɬɢ ɫɤɥɚɞ 

ω-6 ɿ ω-3 ɉɇɀɄ Д8βЖ. 

ȼɨɥɤɨɜɨɸ ɇ.Ɇ. ɜɫɬɚɧɨɜɥɟɧɨ ɞɨɰɿɥɶɧɿɫɬɶ ɡɚɫɬɨɫɭɜɚɧɧɹ ɫɭɦɿɲɟɣ ɝɿɪɱɢɱɧɨʀ 

ɿ ɤɭɤɭɪɭɞɡɹɧɨʀ ɨɥɿʀ ɞɥɹ ɡɛɚɝɚɱɟɧɧɹ ɠɢɪɧɨɤɢɫɥɨɬɧɨɝɨ ɫɤɥɚɞɭ ɠɢɪɨɜɨʀ ɮɚɡɢ 

ɟɦɭɥɶɫɿɣɧɢɯ ɩɪɨɞɭɤɬɿɜ. Ɋɨɡɪɨɛɥɟɧɨ ɫɨɭɫɢ ɟɦɭɥɶɫɿɣɧɨɝɨ ɬɢɩɭ ɡɿ ɡɛɚɥɚɧɫɨɜɚɧɢɦ 

ɫɤɥɚɞɨɦ ɠɢɪɧɢɯ ɤɢɫɥɨɬ, ɬɨɤɨɮɟɪɨɥɿɜ, ȕ-ɤɚɪɨɬɢɧɭ, ɫɬɟɪɨɥɿɜ, ɥɟɰɢɬɢɧɭ Д8γЖ. 

 Ɂɿɨɥɤɨɜɫɶɤɨɸ Ⱥ. ȼ. ɧɚɭɤɨɜɨ ɨɛʉɪɭɧɬɨɜɚɧɨ ɿ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ ɞɨɜɟɞɟɧɨ 

ɞɨɰɿɥɶɧɿɫɬɶ ɫɭɦɿɫɧɨɝɨ ɜɢɤɨɪɢɫɬɚɧɧɹ ɩɥɨɞɨɜɨ-ɹɝɿɞɧɢɯ ɩɸɪɟ, ɚɪɨɦɚɬɢɱɧɨʀ ɫɢɪɨ-

ɜɢɧɢ ɬɚ ɟɤɫɬɪɚɤɬɭ ɩɨɥɿɫɚɯɚɪɢɞɿɜ ɨɛɨɥɨɧɤɢ ɧɚɫɿɧɧɹ ɥɶɨɧɭ ɞɥɹ ɨɬɪɢɦɚɧɧɹ ɫɨɭɫɿɜ 

ɡ ɩɿɞɜɢɳɟɧɢɦ ɜɦɿɫɬɨɦ ȻȺɊ ɬɚ ɫɬɚɛɿɥɶɧɨɸ ɫɬɪɭɤɬɭɪɨɸ. ȼɢɤɨɪɢɫɬɚɧɧɹ ɨɛɨɥɨɧɨɤ 

ɧɚɫɿɧɧɹ ɥɶɨɧɭ ɩɿɞɜɢɳɭє ɜɦɿɫɬ ɉɇɀɄ ɭ ɝɨɬɨɜɨɦɭ ɩɪɨɞɭɤɬɿ [84]. 

 ȼɱɟɧɢɦɢ Ɍɟɥɟɠɟɧɤɨ Ʌ.Ɇ. ɬɚ Ʉɚɲɤɚɧɨ Ɇ.Ⱥ. ɪɨɡɪɨɛɥɟɧɨ ɫɨɭɫ ɞɥɹ ɡɚɩɿɤɚ-

ɧɨɤ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɹɞɪɚ ɜɨɥɨɫɶɤɨɝɨ ɝɨɪɿɯɭ ɿ ɧɚɫɿɧɧɹ ɥɶɨɧɭ. Ɉɬɪɢɦɚɧɚ ɩɪɨɞɭɤ-

ɰɿɹ ɜɨɥɨɞɿє ɜɢɫɨɤɨɸ ɛɿɨɥɨɝɿɱɧɨɸ ɰɿɧɧɿɫɬɸ ɬɚ ɯɚɪɚɤɬɟɪɢɡɭєɬɶɫɹ ɝɚɪɧɢɦɢ ɨɪɝɚ-

ɧɨɥɟɩɬɢɱɧɢɦɢ ɩɨɤɚɡɧɢɤɚɦɢ Д7Ж. 

 ȼɱɟɧɢɦ Ƚɚɜɪɢɲ Ⱥ.ȼ. ɡ ɤɨɥɟɝɚɦɢ  ɩɪɨɜɟɞɟɧɨ ɞɨɫɥɿɞɠɟɧɧɹ ɡ ɪɨɡɪɨɛɤɢ ɧɨ-

ɜɢɯ ɜɢɞɿɜ ɫɨɭɫɧɨʀ ɩɪɨɞɭɤɰɿʀ. ɇɚɭɤɨɜɨ ɨɛʉɪɭɧɬɨɜɚɧɨ ɦɨɠɥɢɜɿɫɬɶ ɜɢɤɨɪɢɫɬɚɧɧɹ 

ɠɢɪɨɜɨɝɨ ɧɚɩɿɜɮɚɛɪɢɤɚɬɭ ɭ ɫɤɥɚɞɿ ɫɨɭɫɧɨʀ ɩɪɨɞɭɤɰɿʀ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɹɤɨɝɨ ɪɨ-

ɡɪɨɛɥɟɧɨ ɚɧɚɥɨɝ ɫɨɭɫɭ ɉɟɫɬɨ Д6Ж, ɟɦɭɥɶɫɿɣɧɿ ɫɨɭɫɢ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɬɨɧɤɨɞɢɫ-

ɩɟɪɫɧɢɯ ɩɨɪɨɲɤɿɜ ɪɨɫɥɢɧɧɨʀ ɫɢɪɨɜɢɧɢ ɬɚ ɡɚɩɪɨɩɨɧɨɜɚɧɨ ɮɿɬɨɨɥɿɣɧɢɣ ɤɚɪɨɬɢ-

ɧɨɜɦɿɫɧɢɣ ɧɚɩɿɜɮɚɛɪɢɤɚɬ ɞɥɹ ɜɢɝɨɬɨɜɥɟɧɧɹ ɫɨɭɫɿɜ ɟɦɭɥɶɫɿɣɧɨɝɨ ɬɢɩɭ ɩɿɞɜɢɳɟ-

ɧɨʀ ɛɿɨɥɨɝɿɱɧɨʀ ɰɿɧɧɨɫɬɿ [85, 86]. 

 ȼɱɟɧɢɦɢ ɡ ɏȾɍɏɌ ɧɚ ɱɨɥɿ ɡ Ƚɨɥɨɜɤɨ Ɇ.ɉ. ɧɚɭɤɨɜɨ ɨɛʉɪɭɧɬɨɜɚɧɨ ɞɨɰɿɥɶ-

ɧɿɫɬɶ ɫɬɜɨɪɟɧɧɹ ɫɨɭɫɧɨʀ ɩɪɨɞɭɤɰɿʀ ɟɦɭɥɶɫɿɣɧɨɝɨ ɬɢɩɭ ɡ ɤɨɦɛɿɧɨɜɚɧɢɦ ɫɤɥɚɞɨɦ 

ɦɿɧɟɪɚɥɶɧɢɯ ɪɟɱɨɜɢɧ. ɇɚɭɤɨɜɰɹɦɢ ɪɨɡɪɨɛɥɟɧɨ ɪɿɡɧɿ ɜɢɞɢ ɫɨɭɫɧɨʀ ɩɪɨɞɭɤɰɿʀ ɡ 

ɩɿɞɜɢɳɟɧɢɦ ɜɦɿɫɬɨɦ ɣɨɞɭ, ɫɟɥɟɧɭ, ɞɨɫɥɿɞɠɟɧɨ ɬɟɯɧɨɥɨɝɿɱɧɿ, ɦɿɤɪɨɛɿɨɥɨɝɿɱɧɿ ɬɚ 

ɫɩɨɠɢɜɱɿ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɨɞɭɤɰɿʀ ɬɚɤɨɝɨ ɬɢɩɭ ɬɚ ɜɫɬɚɧɨɜɥɟɧɨ ʀɯ ɤɨɧɤɭɪɟɧɬɨ 

ɩɪɢɞɚɬɧɿɫɬɶ [87 – 89]. 
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1.2.3 Ɏ ɚ ɤ ɬ ɨ ɪ ɢ  ɜ ɩ ɥ ɢ ɜ ɭ  ɧ ɚ  ɭ ɬ ɜ ɨ ɪ ɟ ɧ ɧ ɹ  ɿ  ɫ ɬ ɿ ɣ ɤ ɿ ɫ ɬ ɶ  

ɟ ɦ ɭ ɥ ɶ ɫ ɿ ɣ ɧ ɢ ɯ  ɫ ɢ ɫ ɬ ɟ ɦ . ɉɿɞ ɟɦɭɥɶɫɿɹɦɢ ɪɨɡɭɦɿɸɬɶ ɨɞɧɨɪɿɞɧɿ ɡɚ ɡɨɜɧɿ-

ɲɧɿɦ ɜɢɝɥɹɞɨɦ ɫɢɫɬɟɦɢ, ɹɤɿ ɫɤɥɚɞɚɸɬɶɫɹ ɡ ɞɜɨɯ ɩɪɚɤɬɢɱɧɨ ɜɡɚєɦɧɨ ɧɟɪɨɡɱɢɧ-

ɧɢɯ ɪɿɞɢɧ, ɨɞɧɚ ɡ ɹɤɢɯ ɭ ɜɢɝɥɹɞɿ ɞɪɿɛɧɢɯ ɤɪɚɩɟɥɶɨɤ ɪɨɡɩɨɞɿɥɟɧɚ ɜ ɫɟɪɟɞɨɜɢɳɿ 

ɿɧɲɨʀ. 

ȼɿɞɨɦɨ, ɳɨ ɟɦɭɥɶɫɿʀ ɩɨɞɿɥɹɸɬɶɫɹ ɧɚ ɩɪɹɦɿ, ɡɜɨɪɨɬɧɿ ɬɚ ɦɧɨɠɟɧɿ. 

ɉɪɹɦɿ ɟɦɭɥɶɫɿʀ – ɰɟ ɤɪɚɩɟɥɶɤɢ ɧɟɩɨɥɹɪɧɨʀ ɪɿɞɢɧɢ ɜ ɩɨɥɹɪɧɨɦɭ ɫɟɪɟɞɨɜɢ-

ɳɿ ɬɢɩɭ «ɦɚɫɥɨ ɭ ɜɨɞɿ». Ⱦɥɹ ɟɦɭɥɶɫɿɣ ɬɢɩɭ ɦ/ɜ ɤɪɚɳɢɦɢ ɟɦɭɥɶɝɚɬɨɪɚɦɢ ɦɨɠɭɬɶ 

ɫɥɭɠɢɬɢ ɪɨɡɱɢɧɧɿ ɭ ɜɨɞɿ ɝɿɞɪɨɮɿɥɶɧɿ ɟɦɭɥɶɝɚɬɨɪɢ, ɬɚɤɿ ɹɤ ɛɿɥɤɢ, ɤɚɦɟɞɿ,  ɥɭɠɧɿ 

ɦɢɥɚ (ɧɚɬɪɿєɜɿ ɿ ɤɚɥɿєɜɿ ɫɨɥɿ ɠɢɪɧɢɯ ɤɢɫɥɨɬ), ɩɟɤɬɢɧɢ ɬɨɳɨ. Ɇɨɥɟɤɭɥɢ ɰɢɯ ɫɩɨ-

ɥɭɤ, ɚɞɫɨɪɛɭɸɱɢɫɶ ɧɚ ɩɨɜɟɪɯɧɿ ɪɨɡɩɨɞɿɥɭ ɮɚɡ, ɧɟ ɬɿɥɶɤɢ ɡɧɢɠɭɸɬɶ ɩɨɜɟɪɯɧɟɜɢɣ 

ɧɚɬɹɝ, ɚɥɟ ɣ ɨɛɝɨɪɬɚɸɬɶ ɤɪɚɩɟɥɶɤɢ ɞɢɫɩɟɪɝɨɜɚɧɨʀ ɪɟɱɨɜɢɧɢ, ɭɬɜɨɪɸɸɱɢ ɚɞɫɨɪ-

ɛɰɿɣɧɭ ɩɥɿɜɤɭ, ɹɤɚ ɜɨɥɨɞɿє ɦɟɯɚɧɿɱɧɨɸ ɦɿɰɧɿɫɬɸ, ɿ ɜɜɚɠɚєɬɶɫɹ ɨɫɧɨɜɧɢɦ ɮɚɤɬɨ-

ɪɨɦ ɫɬɚɛɿɥɿɡɚɰɿʀ ɟɦɭɥɶɫɿɣ ɿ ɡɚɯɢɫɬɨɦ ʀɯ ɜɿɞ ɪɭɣɧɭɜɚɧɧɹ.  

Ɂɜɨɪɨɬɧɿ, ɚɛɨ ɿɧɜɟɪɬɧɿ ɟɦɭɥɶɫɿʀ ɬɢɩɭ «ɜɨɞɚ ɜ ɦɚɫɥɿ». Ⱦɥɹ ɨɬɪɢɦɚɧɧɹ ɫɬɿɣ-

ɤɢɯ ɟɦɭɥɶɫɿɣ ɬɢɩɭ ɜ/ɦ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɨɥɟɨɮɿɥɶɧɿ ɧɟɪɨɡɱɢɧɧɿ ɜ ɜɨɞɿ ɟɦɭɥɶɝɚ-

ɬɨɪɢ, ɬɚɤɿ ɹɤ ɥɚɧɨɥɿɧ, ɩɨɯɿɞɧɿ ɯɨɥɟɫɬɟɪɢɧɭ, ɮɿɬɨɫɬɟɪɢɧ ɬɨɳɨ. Ɂɦɿɧɚ ɫɤɥɚɞɭ ɟɦɭ-

ɥɶɫɿɣ ɚɛɨ ɡɨɜɧɿɲɧɿɣ ɜɩɥɢɜ ɦɨɠɭɬɶ ɩɪɢɡɜɟɫɬɢ ɞɨ ɩɟɪɟɬɜɨɪɟɧɧɹ ɩɪɹɦɨʀ ɟɦɭɥɶɫɿʀ ɜ 

ɡɜɨɪɨɬɧɭ ɚɛɨ ɧɚɜɩɚɤɢ. 

Ɇɧɨɠɢɧɧɿ – ɟɦɭɥɶɫɿʀ, ɳɨ ɩɪɟɞɫɬɚɜɥɹɸɬɶ ɫɨɛɨɸ ɤɨɦɩɥɟɤɫɧɿ ɫɢɫɬɟɦɢ, ɜ 

ɹɤɢɯ ɤɪɚɩɥɿ ɞɢɫɩɟɪɫɧɨʀ ɮɚɡɢ ɦɿɫɬɹɬɶ ɜ ɫɨɛɿ ɛɿɥɶɲ ɞɪɿɛɧɿ ɤɪɚɩɟɥɶɤɢ ɞɢɫɩɟɪɫɿɣ-

ɧɨɝɨ ɫɟɪɟɞɨɜɢɳɚ, ɬɨɛɬɨ ɛɟɡɩɟɪɟɪɜɧɨʀ ɮɚɡɢ. Ɍɨɦɭ ɦɧɨɠɢɧɧɿ ɟɦɭɥɶɫɿʀ ɫɤɥɚɞɚɸɬɶ-

ɫɹ ɹɤ ɦɿɧɿɦɭɦ ɡ ɬɪɶɨɯ ɮɚɡ ɬɢɩɭ «ɜɨɞɚ-ɦɚɫɥɨ-ɜɨɞɚ» (ɜ/ɦ/ɜ) ɚɛɨ «ɦɚɫɥɨ-ɜɨɞɚ-

ɦɚɫɥɨ» (ɦ/ɜ/ɦ).   ɍ ɟɦɭɥɶɫɿʀ ɬɢɩɭ ɜ/ɦ/ɜ ɭ ɡɨɜɧɿɲɧɿɣ ɜɨɞɧɿɣ ɮɚɡɿ ɡɧɚɯɨɞɹɬɶɫɹ ɞɢɫ-

ɩɟɪɝɨɜɚɧɿ ɤɪɚɩɟɥɶɤɢ ɦɚɫɥɚ, ɹɤɿ, ɜ ɫɜɨɸ ɱɟɪɝɭ, є ɞɢɫɩɟɪɫɿɣɧɢɦ ɫɟɪɟɞɨɜɢɳɟɦ ɞɥɹ 

ɜɨɞɧɨʀ ɮɚɡɢ. ɍ ɫɢɫɬɟɦ ɦ/ɜ/ɦ ɩɪɨɬɢɥɟɠɧɚ ɫɬɪɭɤɬɭɪɚ.  

 Ɋɨɡɞɪɨɛɥɟɧɧɹ ɤɪɚɩɟɥɶɨɤ ɠɢɪɭ ɭ ɜɨɞɿ ɩɪɢ ɞɢɫɩɟɪɝɭɜɚɧɧɿ ɩɪɢɡɜɨɞɢɬɶ ɞɨ 

ɡɛɿɥɶɲɟɧɧɹ ɡɚɝɚɥɶɧɨʀ ɩɨɜɟɪɯɧɿ ɠɢɪɭ, ɬɨɛɬɨ ɞɢɫɩɟɪɫɧɨʀ ɮɚɡɢ, ɩɨɪɿɜɧɹɧɨ ɡ ɞɢɫɩɟ-

ɪɫɿɣɧɢɦ ɫɟɪɟɞɨɜɢɳɟɦ, ɬɨɛɬɨ ɞɢɫɩɟɪɫɿɣɧɨɸ ɮɚɡɨɸ. Ɂɚɜɞɹɤɢ ɡɛɿɥɶɲɟɧɧɸ ɩɨɜɟɪ-

ɯɧɿ ɪɨɡɩɨɞɿɥɭ ɦɿɠ ɞɜɨɦɚ ɪɿɞɢɧɚɦɢ, ɫɢɫɬɟɦɚ, ɹɤɚ ɨɬɪɢɦɚɧɚ ɞɢɫɩɟɪɝɭɜɚɧɧɹɦ, ɧɚ-
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ɛɭɜɚє ɜɟɥɢɤɨɝɨ ɡɚɩɚɫɭ ɜɿɥɶɧɨʀ ɩɨɜɟɪɯɧɟɜɨʀ ɟɧɟɪɝɿʀ, ɚ ɬɚɤɿ ɫɢɫɬɟɦɢ ɧɟɜɪɿɜɧɨɜɚ-

ɠɟɧɿ ɬɚ ɧɟɫɬɿɣɤɿ Дλ0]. 

Ʉɨɦɩɥɟɤɫɧɢɦ ɩɨɤɚɡɧɢɤɨɦ ɹɤɨɫɬɿ ɟɦɭɥɶɫɿʀ ɫɥɭɠɢɬɶ ʀʀ ɫɬɿɣɤɿɫɬɶ. ɋɬɿɣɤɿɫɬɶ 

ɯɚɪɚɤɬɟɪɢɡɭєɬɶɫɹ ɱɚɫɨɦ, ɩɪɨɬɹɝɨɦ ɹɤɨɝɨ ɟɦɭɥɶɫɿɹ ɪɭɣɧɭєɬɶɫɹ, ɿ ɨɛɫɹɝɨɦ ɞɢɫɩɟɪ-

ɝɨɜɚɧɨʀ ɮɚɡɢ, ɳɨ ɜɿɞɲɚɪɭɜɚɥɚɫɹ ɜɧɚɫɥɿɞɨɤ ɤɨɚɥɟɫɰɟɧɰɿʀ ɟɦɭɥɶɫɿʀ. ɋɬɿɣɤɿɫɬɶ ɟɦɭ-

ɥɶɫɿʀ ɡɚɥɟɠɢɬɶ ɧɟ ɬɿɥɶɤɢ ɜɿɞ ɫɬɭɩɟɧɹ ɞɢɫɩɟɪɝɭɜɚɧɧɹ ɠɢɪɨɜɨʀ ɮɚɡɢ, ɚ ɬɚɤɨɠ ɜɢ-

ɡɧɚɱɚєɬɶɫɹ ɫɤɥɚɞɨɦ ɿ ɫɬɪɭɤɬɭɪɧɨ–ɦɟɯɚɧɿɱɧɢɦɢ ɜɥɚɫɬɢɜɨɫɬɹɦɢ ɫɨɪɛɰɿɣɧɨɝɨ ɲɚ-

ɪɭ ɧɚ ɦɟɠɿ ɪɨɡɩɨɞɿɥɭ ɮɚɡ, ɹɤɢɣ ɡɚɩɨɛɿɝɚє ɩɨɞɚɥɶɲɿɣ ɤɨɚɥɟɫɰɟɧɰɿʀ Дλ1]. 

ɉɪɢ ɜɢɪɨɛɧɢɰɬɜɿ ɯɚɪɱɨɜɢɯ ɟɦɭɥɶɫɿɣ ɜɟɥɢɤɟ ɡɧɚɱɟɧɧɹ ɧɚɛɭɜɚє ʀɯ ɫɬɿɣɤɿɫɬɶ 

ɜɿɞɧɨɫɧɨ ɪɨɡɲɚɪɨɜɭɜɚɧɧɹ. Ⱦɨ ɱɢɫɥɚ ɨɫɧɨɜɧɢɯ ɮɚɤɬɨɪɿɜ, ɳɨ ɜɢɡɧɚɱɚɸɬɶ ɫɬɚɛɿ-

ɥɶɧɿɫɬɶ ɭɬɜɨɪɟɧɢɯ ɟɦɭɥɶɫɿɣ, ɜɿɞɧɨɫɹɬɶɫɹμ 

• ɜɥɚɫɬɢɜɨɫɬɿ ɩɨɜɟɪɯɧɟɜɨ-ɚɤɬɢɜɧɢɯ ɪɟɱɨɜɢɧ; 

• ɦɟɯɚɧɿɱɧɿ ɭɦɨɜɢ ɭɬɜɨɪɟɧɧɹ ɟɦɭɥɶɫɿɣ; 

• ɫɬɭɩɿɧɶ ɞɢɫɩɟɪɫɧɨɫɬɿ ɿ ɨɞɧɨɪɿɞɧɿɫɬɶ ɪɨɡɦɿɪɿɜ ɱɚɫɬɢɧɨɤ ɞɢɫɩɟɪɫɧɨʀ  ɮɚɡɢ; 

• ɜ'ɹɡɤɿɫɬɶ; 

• ɫɩɿɜɜɿɞɧɨɲɟɧɧɹ ɨɛɫɹɝɿɜ ɮɚɡ; 

• ɟɥɟɤɬɪɢɱɧɿ ɜɥɚɫɬɢɜɨɫɬɿ ɟɦɭɥɶɫɿɣ ɿ ɜɥɚɫɬɢɜɨɫɬɿ ɚɞɫɨɪɛɰɿɣɧɢɯ ɲɚɪɿɜ. 

Ɂɧɚɱɟɧɧɹ ɤɨɠɧɨɝɨ ɮɚɤɬɨɪɚ ɞɥɹ ɡɚɛɟɡɩɟɱɟɧɧɹ ɫɬɿɣɤɨɫɬɿ ɟɦɭɥɶɫɿɣ ɪɿɡɧɟ.  

Ƚɨɥɨɜɧɚ ɩɪɢɱɢɧɚ ɫɬɿɣɤɨɫɬɿ ɜɢɡɧɚɱɚєɬɶɫɹ ɿɫɧɭɜɚɧɧɹɦ ɧɚ ɩɨɜɟɪɯɧɿ ɪɨɡɩɨɞɿɥɭ ɮɚɡ 

ɚɞɫɨɪɛɰɿɣɧɢɯ ɲɚɪɿɜ, ɹɤɿ ɨɛɝɨɪɬɚɸɬɶ ɤɪɚɩɟɥɶɤɢ ɠɢɪɭ [92, 93].  

ɇɚɣɛɿɥɶɲ ɭɧɿɜɟɪɫɚɥɶɧɢɣ ɮɚɤɬɨɪ ɫɬɚɛɿɥɿɡɚɰɿʀ ɟɦɭɥɶɫɿɣɧɢɯ ɫɢɫɬɟɦ – ɫɬɪɭɤ-

ɬɭɪɧɨ-ɦɟɯɚɧɿɱɧɿ ɩɟɪɟɲɤɨɞɢ ɞɥɹ ɡɛɥɢɠɟɧɧɹ ɤɪɚɩɟɥɶ ɞɢɫɩɟɪɝɨɜɚɧɨʀ ɮɚɡɢ, ɳɨ ɜɢ-

ɧɢɤɚɸɬɶ ɭ ɞɢɮɭɡɿɣɧɨ-ɫɨɥɶɜɚɬɧɢɯ ɲɚɪɚɯ. ȿɦɭɥɶɫɿʀ ɫɬɚɛɿɥɶɧɿ ɜ ɬɨɦɭ ɜɢɩɚɞɤɭ, 

ɹɤɳɨ ɚɞɫɨɪɛɰɿɣɧɿ ɲɚɪɢ ɦɚɸɬɶ ɩɿɞɜɢɳɟɧɭ ɫɬɪɭɤɬɭɪɧɭ ɜ'ɹɡɤɿɫɬɶ, ɚ ɩɪɢ ɩɟɜɧɨɦɭ 

ɫɬɭɩɟɧɿ ɧɚɫɢɱɟɧɧɹ – ɧɚɛɭɜɚɸɬɶ ɩɪɭɠɧɨɫɬɿ [94]. 

ȼɫɿ ɮɚɤɬɨɪɢ ɿ ɩɪɚɜɢɥɶɧɨ ɩɿɞɿɛɪɚɧɿ ɫɩɿɜɜɿɞɧɨɲɟɧɧɹ ɤɨɦɩɨɧɟɧɬɿɜ ɟɦɭɥɶɫɿɣ-

ɧɢɯ ɫɢɫɬɟɦ ɧɟ ɞɨɡɜɨɥɹɬɶ ɫɬɜɨɪɢɬɢ ɝɨɦɨɝɟɧɧɟ ɫɬɚɛɿɥɶɧɟ ɫɟɪɟɞɨɜɢɳɟ ɛɟɡ ɜɿɞɩɨɜɿ-

ɞɧɨɝɨ ɦɟɯɚɧɿɱɧɨɝɨ ɜɩɥɢɜɭ. ɋɩɪɨɳɟɧɚ ɬɟɯɧɨɥɨɝɿɱɧɚ ɫɯɟɦɚ ɨɬɪɢɦɚɧɧɹ ɯɚɪɱɨɜɢɯ 

ɟɦɭɥɶɫɿɣ ɫɤɥɚɞɚєɬɶɫɹ ɡ ɱɨɬɢɪɶɨɯ ɟɬɚɩɿɜμ 

1) ɩɿɞɝɨɬɨɜɤɚ ɜɨɞɧɨʀ ɮɚɡɢ; 
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2) ɩɿɞɝɨɬɨɜɤɚ ɠɢɪɨɜɨʀ ɮɚɡɢ; 

3) ɫɬɜɨɪɟɧɧɹ ɝɪɭɛɨʀ ɟɦɭɥɶɫɿʀ (ɡ ɪɨɡɦɿɪɨɦ ɱɚɫɬɢɧɨɤ ɞɨ γ ɦɤɦ); 

4) ɝɨɦɨɝɟɧɿɡɚɰɿʀ ɿ ɩɪɢɝɨɬɭɜɚɧɧɹ ɜɥɚɫɧɟ ɟɦɭɥɶɫɿʀ (ɡ ɪɨɡɦɿɪɨɦ ɱɚɫɬɨɤ ɞɢɫɩɟ-

ɪɫɧɨʀ ɮɚɡɢ 0,1 – 1,0 ɦɤɦ). 

Ɉɫɧɨɜɧɢɦɢ ɩɚɪɚɦɟɬɪɚɦɢ, ɹɤɿ ɧɟɨɛɯɿɞɧɨ ɤɨɧɬɪɨɥɸɜɚɬɢ ɜ ɩɪɨɰɟɫɿ ɜɢɪɨɛ-

ɧɢɰɬɜɚ, єμ ɬɟɦɩɟɪɚɬɭɪɧɿ ɭɦɨɜɢ ɞɥɹ ɩɿɞɝɨɬɨɜɤɢ ɟɦɭɥɶɝɚɬɨɪɿɜ; ɲɜɢɞɤɿɫɬɶ ɿ ɿɧɬɟɧ-

ɫɢɜɧɿɫɬɶ ɡɦɿɲɭɜɚɧɧɹ ɤɨɦɩɨɧɟɧɬɿɜ ɩɪɢ ɜɢɪɨɛɥɟɧɧɿ ɝɪɭɛɨʀ ɟɦɭɥɶɫɿʀ; ɬɢɫɤ ɜ ɝɨɦɨ-

ɝɟɧɿɡɚɬɨɪɿ, ɡɚ ɞɨɩɨɦɨɝɨɸ ɹɤɨɝɨ ɪɟɝɭɥɸєɬɶɫɹ ɪɨɡɦɿɪ ɱɚɫɬɨɱɨɤ.  

ɍ ɝɨɬɨɜɿɣ ɟɦɭɥɶɫɿʀ ɨɛɨɜ'ɹɡɤɨɜɨɦɭ ɤɨɧɬɪɨɥɸ ɩɿɞɥɹɝɚɸɬɶ ɬɚɤɿ ɹɤɿɫɧɿ ɯɚɪɚɤ-

ɬɟɪɢɫɬɢɤɢ, ɹɤ ɪɨɡɦɿɪ ɱɚɫɬɢɧɨɤ, ɫɬɚɛɿɥɶɧɿɫɬɶ ɟɦɭɥɶɫɿʀ, ɜ'ɹɡɤɿɫɬɶ ɫɢɫɬɟɦɢ, ɚ ɬɚɤɨɠ 

ɨɛɨɜ'ɹɡɤɨɜɢɣ ɦɿɤɪɨɛɿɨɥɨɝɿɱɧɢɣ ɚɧɚɥɿɡ, ɨɫɤɿɥɶɤɢ ɩɨɞɚɥɶɲɨɸ ɫɮɟɪɨɸ ɡɚɫɬɨɫɭ-

ɜɚɧɧɹ є ɩɪɨɞɭɤɬɢ ɯɚɪɱɭɜɚɧɧɹ. 

ɉɪɢ ɪɨɡɪɨɛɰɿ ɯɚɪɱɨɜɢɯ ɟɦɭɥɶɫɿɣ ɧɟɨɛɯɿɞɧɨ ɜɪɚɯɨɜɭɜɚɬɢ ɜɟɥɢɤɭ ɤɿɥɶɤɿɫɬɶ 

ɮɚɤɬɨɪɿɜ, ɩɨɜ'ɹɡɚɧɢɯ ɡ ɨɫɨɛɥɢɜɨɫɬɹɦɢ ɬɟɯɧɨɥɨɝɿʀ ɜɢɪɨɛɧɢɰɬɜɚ ɟɦɭɥɶɫɿɣ. Ɉɞɧɢɦ 

ɡ ɧɢɯ є ɬɟɦɩɟɪɚɬɭɪɧɢɣ ɪɟɠɢɦ. ȼɫɬɚɧɨɜɥɟɧɨ, ɳɨ ɞɥɹ ɟɦɭɥɶɫɿɣɧɢɯ ɫɢɫɬɟɦ ɨɫɨɛ-

ɥɢɜɭ ɪɨɥɶ ɜɿɞɿɝɪɚє ɬɟɦɩɟɪɚɬɭɪɚ ɮɚɡɨɜɨɝɨ ɩɟɪɟɯɨɞɭ (ɌɎɉ), ɩɪɢ ɹɤɨɦɭ ɦɨɠɟ ɜɿɞ-

ɛɭɬɢɫɹ ɤɚɪɞɢɧɚɥɶɧɚ ɡɦɿɧɚ ɜɥɚɫɬɢɜɨɫɬɟɣ ɟɦɭɥɶɝɚɬɨɪɭ, ɬɨɛɬɨ ɡ ɜɨɞɨɪɨɡɱɢɧɧɨɝɨ 

ɜɿɧ ɦɨɠɟ ɩɟɪɟɣɬɢ ɜ ɠɢɪɨɪɨɡɱɢɧɧɢɣ ɫɬɚɧ. Ɍɚɤɚ ɩɨɜɟɞɿɧɤɚ ɩɨɹɫɧɸєɬɶɫɹ ɜɢɧɢɤ-

ɧɟɧɧɹɦ ɝɿɞɪɨɮɨɛɧɢɯ ɜɡɚєɦɨɞɿɣ, ɳɨ ɩɪɢɜɨɞɹɬɶ ɞɨ ɭɬɜɨɪɟɧɧɹ ɚɫɨɰɿɣɨɜɚɧɢɯ ɤɨɥɨ-

ʀɞɿɜ, ɞɨ ɩɨɹɜɢ ɤɨɦɩɚɤɬɧɢɯ ɫɬɪɭɤɬɭɪ, ɳɨ ɡɚɛɟɡɩɟɱɭɸɬɶ ɧɚɣɦɟɧɲɢɣ ɤɨɧɬɚɤɬ ɧɟ-

ɩɨɥɹɪɧɢɯ ɝɪɭɩ ɡ ɪɨɡɱɢɧɧɢɤɨɦ. ɇɚɣɛɿɥɶɲ ɹɫɤɪɚɜɨ ɰɟ ɩɪɨɹɜɥɹєɬɶɫɹ ɭ ɜɨɞɧɢɯ ɪɨɡ-

ɱɢɧɚɯ, ɳɨ ɩɨɜ'ɹɡɚɧɨ ɡ ɰɿɥɨɸ ɧɢɡɤɨɸ ɨɫɨɛɥɢɜɨɫɬɟɣ, ɹɤɿ ɜɢɪɿɡɧɹɸɬɶ ɜɨɞɭ ɜɿɞ ɿɧ-

ɲɢɯ ɪɿɞɢɧ. ɇɟɫɬɚɛɿɥɶɧɿɫɬɶ ɛɿɥɶɲɨɫɬɿ ɤɨɥɨʀɞɧɢɯ ɫɢɫɬɟɦ ɩɨɜ'ɹɡɚɧɚ ɡ ɪɿɡɧɢɰɟɸ 

ɳɿɥɶɧɨɫɬɿ ɞɜɨɯ ɪɿɞɢɧ, ɳɨ ɡɦɿɲɭɸɬɶɫɹ Дλ5].  

ȼɿɞɨɦɨ, ɳɨ ɧɚ ɮɿɡɢɤɨ-ɯɿɦɿɱɧɿ ɜɥɚɫɬɢɜɨɫɬɿ ɟɦɭɥɶɫɿɣ ɜɩɥɢɜɚɸɬɶ ɹɤ ɯɿɦɿɱɧɢɣ 

ɫɤɥɚɞ ɿ ɩɪɨɫɬɨɪɨɜɚ ɫɬɪɭɤɬɭɪɚ ɟɦɭɥɶɝɚɬɨɪɚ, ɬɚɤ ɿ ɜɥɚɫɬɢɜɨɫɬɿ ɠɢɪɨɜɨʀ ɮɚɡɢ ɩɪɨ-

ɞɭɤɬɭ. ȼ ɞɚɧɢɣ ɱɚɫ ɜɱɟɧɢɦɢ ɞɨɫɥɿɞɠɟɧɨ ɜɥɚɫɬɢɜɨɫɬɿ ɟɦɭɥɶɝɚɬɨɪɿɜ, ɪɨɡɦɿɪ ɠɢɪɨ-

ɜɢɯ ɱɚɫɬɨɱɨɤ, ɪɟɨɥɨɝɿɱɧɿ ɜɥɚɫɬɢɜɨɫɬɿ ɟɦɭɥɶɫɿɣɧɢɯ ɩɪɨɞɭɤɬɿɜ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ 

ɪɿɡɧɨɦɚɧɿɬɧɢɯ ɧɚɩɨɜɧɸɜɚɱɿɜ. ȼ ɬɨɣ ɠɟ ɱɚɫ ɜɿɞɫɭɬɧɿ ɪɨɡɪɨɛɤɢ ɡ ɜɢɜɱɟɧɧɹ ɜɩɥɢɜɭ 

ɫɤɥɚɞɭ ɟɦɭɥɶɫɿʀ ɧɚ ʀʀ ɮɿɡɢɤɨ-ɯɿɦɿɱɧɿ ɜɥɚɫɬɢɜɨɫɬɿ ɬɚ ɛɿɨɥɨɝɿɱɧɭ ɰɿɧɧɿɫɬɶ [95, 96]. 
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Ɍɟɯɧɨɥɨɝɿɹ ɟɦɭɥɶɫɿɣɧɢɯ ɩɪɨɞɭɤɬɿɜ ɡ ɧɨɜɢɦɢ ɫɩɨɠɢɜɧɢɦɢ ɜɥɚɫɬɢɜɨɫɬɹɦɢ, 

є ɨɞɧɢɦ ɿɡ ɧɚɩɪɹɦɤɿɜ ɿɧɧɨɜɚɰɿɣɧɨɝɨ ɪɨɡɜɢɬɤɭ ɯɚɪɱɨɜɢɯ ɬɟɯɧɨɥɨɝɿɣ, ɹɤɿ ɛɚɡɭɸɬɶ-

ɫɹ ɧɚ ɜɢɤɨɪɢɫɬɚɧɧɿ ɯɚɪɱɨɜɢɯ ɞɨɛɚɜɨɤ ɡ ɟɦɭɥɶɝɭɸɱɢɦɢ ɿ ɫɬɚɛɿɥɿɡɭɸɱɢɦɢ ɜɥɚɫɬɢ-

ɜɨɫɬɹɦɢ. 

ȿɦɭɥɶɝɚɬɨɪɢ – ɪɟɱɨɜɢɧɢ, ɹɤɿ ɫɩɪɢɹɸɬɶ ɭɬɜɨɪɟɧɧɸ ɿ ɩɿɞɜɢɳɟɧɧɸ ɫɬɿɣɤɨɫ-

ɬɿ ɟɦɭɥɶɫɿʀ. ȿɮɟɤɬɢɜɧɿ ɟɦɭɥɶɝɚɬɨɪɢ – ɦɿɰɟɥɨɭɬɜɨɪɸɸɱɿ ɩɨɜɟɪɯɧɟɜɨ ɚɤɬɢɜɧɿ ɪɟ-

ɱɨɜɢɧɢ, ɪɨɡɱɢɧɧɿ ɜɢɫɨɤɨɦɨɥɟɤɭɥɹɪɧɿ ɪɟɱɨɜɢɧɢ, ɞɟɹɤɿ ɜɢɫɨɤɨɞɢɫɩɟɪɫɧɿ ɬɜɟɪɞɿ 

ɬɿɥɚ. Ⱦɿɹ ɟɦɭɥɶɝɚɬɨɪɭ ɧɚ ɦɟɠɿ ɩɨɞɿɥɭ ɞɜɨɯ ɪɿɞɤɢɯ ɮɚɡ ɡɚɫɧɨɜɚɧɚ ɧɚ ɭɬɜɨɪɟɧɧɿ 

ɧɚɜɤɨɥɨ ɝɥɨɛɭɥ ɞɢɫɩɟɪɫɧɨʀ ɮɚɡɢ ɚɞɫɨɪɛɰɿɣɧɢɯ ɨɛɨɥɨɧɨɤ ɡ ɜɢɫɨɤɨɸ ɫɬɪɭɤɬɭɪ-

ɧɨɸ ɜ'ɹɡɤɿɫɬɸ, ɹɤɚ ɩɟɪɟɲɤɨɞɠɚє ɡɛɥɢɠɟɧɧɸ ɝɥɨɛɭɥ ɿ ʀɯ ɤɨɚɥɟɫɰɟɧɰɿʀ  ɚɛɨ ɮɥɨ-

ɤɭɥɹɰɿʀ. 

ȿɦɭɥɶɝɚɬɨɪɢ, ɹɤɿ ɡɚɫɬɨɫɨɜɭɸɬɶɫɹ ɜ ɯɚɪɱɨɜɢɯ ɜɢɪɨɛɧɢɰɬɜɚɯ, є ɚɛɨ ɨɱɢɳɟ-

ɧɢɦɢ ɧɚɬɭɪɚɥɶɧɢɦɢ ɩɪɨɞɭɤɬɚɦɢ, ɚɛɨ ɫɢɧɬɟɬɢɱɧɢɦɢ ɯɿɦɿɱɧɢɦɢ ɫɩɨɥɭɤɚɦɢ, ɿɞɟɧ-

ɬɢɱɧɢɦɢ ɧɚɬɭɪɚɥɶɧɢɦ ɡɚ ɫɬɪɭɤɬɭɪɨɸ Дλ7]. 

Ɉɫɧɨɜɧɿ ɬɢɩɢ ɟɦɭɥɶɝɚɬɨɪɿɜμ 

 ɦɢɥɚ ɿ ɦɢɥɨɩɨɞɿɛɧɿ ɩɨɜɟɪɯɧɟɜɨ-ɚɤɬɢɜɧɿ ɪɟɱɨɜɢɧɢ (ɉȺɊ), 

 ɪɨɡɱɢɧɧɿ ɜɢɫɨɤɨɦɨɥɟɤɭɥɹɪɧɿ ɫɩɨɥɭɤɢ, 

 ɜɢɫɨɤɨɞɢɫɩɟɪɫɧɿ ɬɜɟɪɞɿ ɪɟɱɨɜɢɧɢ. 

Ʉɪɿɦ ɬɨɝɨ, ɪɨɡɪɿɡɧɹɸɬɶ ɩɪɢɪɨɞɧɿ ɿ ɫɢɧɬɟɬɢɱɧɿ ɟɦɭɥɶɝɚɬɨɪɢ. ɉɪɢɪɨɞɧɿ 

ɟɦɭɥɶɝɚɬɨɪɢ – ɧɚɮɬɟɧɨɜɿ ɤɢɫɥɨɬɢ, ɚɫɮɚɥɶɬɟɧɢ ɿ ɜɢɫɨɤɨɩɥɚɜɤɿ ɩɚɪɚɮɿɧɢ, ɹɤɿ ɦɿɫ-

ɬɹɬɶɫɹ ɭ ɧɚɮɬɚɯ. Ȳɯ ɞɿɹ ɩɨɫɢɥɸєɬɶɫɹ ɧɚɹɜɧɿɫɬɸ ɜ ɩɥɚɫɬɨɜɢɯ ɩɪɨɲɚɪɤɚɯ ɜɨɞɢ ɦɿ-

ɧɟɪɚɥɶɧɢɯ ɫɨɥɟɣ, ɤɢɫɥɨɬ ɿ ɞɪɿɛɧɨɞɢɫɩɟɪɫɧɢɯ ɦɟɯɚɧɿɱɧɢɯ ɞɨɦɿɲɨɤ. 

ɋɢɧɬɟɬɢɱɧɿ ɟɦɭɥɶɝɚɬɨɪɢ – ɉȺɊ. Ȳɯ ɟɮɟɤɬɢɜɧɿɫɬɶ ɯɚɪɚɤɬɟɪɢɡɭє ɝɿɞɪɨɮɿɥɶ-

ɧɨ–ɥɿɩɨɮɿɥɶɧɢɣ ɛɚɥɚɧɫ (ȽɅȻ), ɬɨɛɬɨ ɫɩɿɜɜɿɞɧɨɲɟɧɧɹ ɝɿɞɪɨɮɿɥɶɧɢɯ ɿ ɝɿɞɪɨɮɨɛ-

ɧɢɯ (ɥɿɩɨɮɿɥɶɧɢɯ) ɝɪɭɩ ɦɨɥɟɤɭɥ ɉȺɊ. 

Ɂɚ ɞɨɩɨɦɨɝɨɸ ɟɦɭɥɶɝɚɬɨɪɿɜ ɫɬɜɨɪɸɸɬɶ ɟɦɭɥɶɫɿʀ ɠɢɪɭ ɭ ɜɨɞɿ ɱɢ ɜɨɞɢ ɭ 

ɠɢɪɿ. ɐɹ ɡɞɚɬɧɿɫɬɶ ɩɨɜ'ɹɡɚɧɚ ɡ ɩɨɜɟɪɯɧɟɜɨ-ɚɤɬɢɜɧɢɦɢ ɜɥɚɫɬɢɜɨɫɬɹɦɢ ɟɦɭɥɶɝɚ-

ɬɨɪɿɜ. Ɂɚɫɬɨɫɭɜɚɧɧɹ ʀɯ ɜ ɨɤɪɟɦɢɯ ɯɚɪɱɨɜɢɯ ɫɢɫɬɟɦɚɯ ɩɨɜ'ɹɡɚɧɨ ɧɟ ɬɿɥɶɤɢ ɡ ʀɯ 

ɟɦɭɥɶɝɭɸɱɢɦɢ ɜɥɚɫɬɢɜɨɫɬɹɦɢ, ɚɥɟ ɣ ɡ ʀɯ ɜɡɚєɦɨɞɿєɸ ɡ ɿɧɲɢɦɢ ɯɚɪɱɨɜɢɦɢ ɿɧɝɪɟ-

ɞɿєɧɬɚɦɢ, ɬɚɤɢɦɢ ɹɤ ɛɿɥɤɢ ɚɛɨ ɤɪɨɯɦɚɥɶ. Ɉɬɪɢɦɚɧɭ ɯɚɪɱɨɜɭ ɟɦɭɥɶɫɿɸ ɩɿɞɞɚɸɬɶ 

http://uk.wikipedia.org/wiki/%D0%95%D0%BC%D1%83%D0%BB%D1%8C%D1%81%D1%96%D1%8F
http://uk.wikipedia.org/wiki/%D0%9F%D0%BE%D0%B2%D0%B5%D1%80%D1%85%D0%BD%D0%B5%D0%B2%D0%BE-%D0%B0%D0%BA%D1%82%D0%B8%D0%B2%D0%BD%D1%96_%D1%80%D0%B5%D1%87%D0%BE%D0%B2%D0%B8%D0%BD%D0%B8
http://uk.wikipedia.org/wiki/%D0%92%D0%B8%D1%81%D0%BE%D0%BA%D0%BE%D0%BC%D0%BE%D0%BB%D0%B5%D0%BA%D1%83%D0%BB%D1%8F%D1%80%D0%BD%D1%96_%D1%81%D0%BF%D0%BE%D0%BB%D1%83%D0%BA%D0%B8
http://uk.wikipedia.org/wiki/%D0%9A%D0%BE%D0%B0%D0%BB%D0%B5%D1%81%D1%86%D0%B5%D0%BD%D1%86%D1%96%D1%8F
http://uk.wikipedia.org/wiki/%D0%A4%D0%BB%D0%BE%D0%BA%D1%83%D0%BB%D1%8F%D1%86%D1%96%D1%8F
http://uk.wikipedia.org/wiki/%D0%A4%D0%BB%D0%BE%D0%BA%D1%83%D0%BB%D1%8F%D1%86%D1%96%D1%8F
http://uk.wikipedia.org/wiki/%D0%9F%D0%BE%D0%B2%D0%B5%D1%80%D1%85%D0%BD%D0%B5%D0%B2%D0%BE-%D0%B0%D0%BA%D1%82%D0%B8%D0%B2%D0%BD%D1%96_%D1%80%D0%B5%D1%87%D0%BE%D0%B2%D0%B8%D0%BD%D0%B8
http://uk.wikipedia.org/wiki/%D0%9D%D0%B0%D1%84%D1%82%D0%B5%D0%BD%D0%BE%D0%B2%D1%96_%D0%BA%D0%B8%D1%81%D0%BB%D0%BE%D1%82%D0%B8
http://uk.wikipedia.org/wiki/%D0%90%D1%81%D1%84%D0%B0%D0%BB%D1%8C%D1%82%D0%B5%D0%BD%D0%B8
http://uk.wikipedia.org/wiki/%D0%9F%D0%B0%D1%80%D0%B0%D1%84%D1%96%D0%BD%D0%B8
http://uk.wikipedia.org/wiki/%D0%9D%D0%B0%D1%84%D1%82%D0%B0
http://ua-referat.com/%D0%95%D0%BC%D1%83%D0%BB%D1%8C%D1%81%D1%96%D1%97
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ɫɬɚɛɿɥɿɡɚɰɿʀ ɞɥɹ ɩɨɩɟɪɟɞɠɟɧɧɹ ʀʀ ɪɨɡɲɚɪɭɜɚɧɧɹ, ɡɛɟɪɟɠɟɧɧɹ ɤɨɧɫɢɫɬɟɧɰɿʀ ɿ ɫɩɨ-

ɠɢɜɱɢɯ ɜɥɚɫɬɢɜɨɫɬɟɣ ɩɪɨɞɭɤɬɿɜ.  

ɍ ɡɜ'ɹɡɤɭ ɡɿ ɡɛɿɥɶɲɟɧɧɹɦ ɨɛɫɹɝɭ ɫɜɿɬɨɜɨɝɨ ɜɢɪɨɛɧɢɰɬɜɚ ɩɪɨɞɭɤɬɿɜ, ɩɨɪɭɱ 

ɿɡ ɬɪɚɞɢɰɿɣɧɢɦɢ ɯɚɪɱɨɜɢɦɢ ɫɬɚɛɿɥɿɡɚɬɨɪɚɦɢ, ɬɚɤɢɦɢ ɹɤ ɤɪɨɯɦɚɥɶ, ɩɨɱɚɥɢ ɲɢ-

ɪɨɤɨ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɫɬɚɛɿɥɿɡɚɬɨɪɢ ɬɜɚɪɢɧɧɨɝɨ ɩɨɯɨɞɠɟɧɧɹ (ɠɟɥɚɬɢɧ) ɿ ɪɨɫ-

ɥɢɧɧɨɝɨ ɩɨɯɨɞɠɟɧɧɹ (ɤɚɦɟɞɿ, ɩɟɤɬɢɧɢ, ɤɚɪɪɚɝɿɧɚɧɢ), ɞɥɹ ɡɚɩɨɛɿɝɚɧɧɹ ɩɪɨɰɟɫɭ 

ɪɨɡɲɚɪɭɜɚɧɧɹ ɟɦɭɥɶɫɿɣɧɢɯ ɯɚɪɱɨɜɢɯ ɫɢɫɬɟɦ. 

ɍ ɫɢɫɬɟɦɿ Єɜɪɨɫɨɸɡɧɨʀ ɰɢɮɪɨɜɨʀ ɤɨɞɢɮɿɤɚɰɿʀ ɞɥɹ ɯɚɪɱɨɜɢɯ ɞɨɛɚɜɨɤ, ɩɪɢ-

ɡɧɚɱɟɧɢɯ ɞɥɹ  ɫɬɚɛɿɥɿɡɚɰɿʀ ɤɨɧɫɢɫɬɟɧɰɿʀ, ɩɪɢɫɜɨɸɸɬɶɫɹ ɤɨɞɢ ɜ ɞɿɚɩɚɡɨɧɿ ɜɿɞ 

ȿ400 ɞɨ ȿ44λ. Ɂɚɡɜɢɱɚɣ ɜɢɞɿɥɹɸɬɶ ɝɨɥɨɜɧɿ ɝɪɭɩɢ ɯɚɪɱɨɜɢɯ ɫɬɚɛɿɥɿɡɚɬɨɪɿɜμ ɩɟɤ-

ɬɢɧɢ, ɤɚɪɪɚɝɿɧɚɧɢ ɿ ɤɚɦɟɞɿ. ɍɫɿ є ɩɨɯɿɞɧɢɦɢ ɧɚɬɭɪɚɥɶɧɢɯ ɪɟɱɨɜɢɧ, ɚɥɟ ɨɫɬɚɧɧɿɦ 

ɱɚɫɨɦ ɨɛɫɹɝɢ ɫɜɿɬɨɜɨɝɨ ɜɢɪɨɛɧɢɰɬɜɚ ɯɚɪɱɨɜɢɯ ɩɪɨɞɭɤɬɿɜ ɡ ʀɯ ɜɢɤɨɪɢɫɬɚɧɧɹɦ 

ɡɛɿɥɶɲɢɥɢɫɶ, ɳɨ ɞɚɥɨ ɩɨɲɬɨɜɯ ɫɬɜɨɪɟɧɧɸ ɫɢɧɬɟɡɨɜɚɧɢɯ  ɯɚɪɱɨɜɢɯ ɫɬɚɛɿɥɿɡɚɬɨ-

ɪɿɜ. ɋɢɪɨɜɢɧɨɸ ɞɥɹ ʀɯ ɫɬɜɨɪɟɧɧɹ ɫɥɭɝɭɸɬɶ ɹɛɥɭɤɚ, ɩɥɨɞɢ ɰɢɬɪɭɫɨɜɢɯ, ɩɲɟɧɢɰɹ, 

ɤɭɤɭɪɭɞɡɚ, ɦɨɪɫɶɤɿ ɜɨɞɨɪɨɫɬɿ, ɫɦɨɥɢ ɪɿɡɧɢɯ ɧɚɡɟɦɧɢɯ ɪɨɫɥɢɧ. Ɉɤɪɟɦɿ ɜɢɞɢ ɫɬɚ-

ɛɿɥɿɡɚɬɨɪɿɜ є ɩɪɨɞɭɤɬɚɦɢ ɦɿɤɪɨɛɿɨɥɨɝɿɱɧɨʀ ɩɪɨɦɢɫɥɨɜɨɫɬɿ. 

Ɂɧɚɱɧɭ ɭɜɚɝɭ ɩɪɢ ɫɬɜɨɪɟɧɧɿ ɯɚɪɱɨɜɨɝɨ ɩɪɨɞɭɤɬɭ ɡ ɟɦɭɥɶɫɿɣɧɨɸ ɫɬɪɭɤɬɭ-

ɪɨɸ ɩɪɢɞɿɥɹɸɬɶ ɡɨɜɧɿɲɧɶɨɦɭ ɜɢɝɥɹɞɭ ɿ ɤɨɧɫɢɫɬɟɧɰɿʀ ɩɪɨɞɭɤɬɭ. ɐɟ ɦɚє ɛɭɬɢ ɨɞ-

ɧɨɪɿɞɧɚ ɫɢɫɬɟɦɚ, ɹɤɚ ɡɛɟɪɿɝɚє ɫɜɨʀ ɹɤɨɫɬɿ ɩɪɨɬɹɝɨɦ ɬɪɢɜɚɥɨɝɨ ɬɟɪɦɿɧɭ ɡɛɟɪɿɝɚɧ-

ɧɹ, ɫɬɿɣɤɚ ɞɨ ɬɟɦɩɟɪɚɬɭɪɧɢɯ ɩɟɪɟɩɚɞɿɜ ɿ ɪɨɡɲɚɪɭɜɚɧɧɹ. ɍ ɬɟɩɟɪɿɲɧɿɣ ɱɚɫ ɱɚɫɬɨ 

ɫɩɨɫɬɟɪɿɝɚєɬɶɫɹ ɬɟɧɞɟɧɰɿɹ ɞɨ ɜɢɪɨɛɧɢɰɬɜɚ ɧɢɡɶɤɢɯ ɿ ɫɟɪɟɞɧɿɯ ɡɚ ɜɦɿɫɬɨɦ ɠɢɪɭ 

ɯɚɪɱɨɜɢɯ ɫɢɫɬɟɦ, ɳɨ ɡɚ ɫɜɨʀɦɢ ɫɦɚɤɨɜɢɦɢ ɜɥɚɫɬɢɜɨɫɬɹɦɢ ɧɟ ɩɨɫɬɭɩɚɸɬɶɫɹ ɜɢ-

ɫɨɤɨɤɚɥɨɪɿɣɧɿɣ ɩɪɨɞɭɤɰɿʀ. ɉɪɢ ɜɢɝɨɬɨɜɥɟɧɧɿ ɬɚɤɢɯ ɩɪɨɞɭɤɬɿɜ ɡɚɡɜɢɱɚɣ ɜɢɤɨɪɢɫ-

ɬɨɜɭɸɬɶɫɹ ɫɬɚɛɿɥɿɡɚɬɨɪɢ, ɹɤɿ ɜɢɝɨɬɨɜɥɹɸɬɶ ɩɟɪɟɜɚɠɧɨ ɡ ɪɨɫɥɢɧɧɢɯ ɩɨɥɿɫɚɯɚɪɢ-

ɞɿɜ – ɰɟ ɝɭɚɪɨɜɚ ɤɚɦɟɞɶ, ɤɚɦɟɞɶ ɪɨɠɤɨɜɨɝɨ ɞɟɪɟɜɚ, ɚ ɬɚɤɨɠ ɱɚɫɬɨ ɜɢɤɨɪɢɫɬɨɜɭ-

ɸɬɶ ɤɫɚɧɬɚɧɨɜɭ ɤɚɦɟɞɶ ɿ ɦɨɞɢɮɿɤɨɜɚɧɿ ɤɪɨɯɦɚɥɿ. Ɂɚɫɬɨɫɭɜɚɧɧɹ ɬɚɤɢɯ ɞɨɛɚɜɨɤ 

ɞɥɹ ɯɚɪɱɭɜɚɧɧɹ ɞɨɡɜɨɥɹє ɫɬɚɛɿɥɿɡɭɜɚɬɢ ɟɦɭɥɶɫɿʀ ɿ ɩɨɩɟɪɟɞɢɬɢ ɫɟɧɢɪɟɡɢɫ, ɚɥɟ ɜɢ-

ɤɨɪɢɫɬɚɧɧɹ ɟɦɭɥɶɝɚɬɨɪɿɜ ɬɚ ɫɬɚɛɿɥɿɡɚɬɨɪɿɜ ɩɿɞɜɢɳɭє ɜɚɪɬɿɫɬɶ ɩɪɨɞɭɤɰɿʀ ɿ ɡɧɢɠɭє 

ʀʀ ɛɿɨɥɨɝɿɱɧɭ ɰɿɧɧɿɫɬɶ. Ɍɨɦɭ ɜɱɟɧɿ ɜɫɶɨɝɨ ɫɜɿɬɭ ɡɧɚɯɨɞɹɬɶɫɹ ɭ ɩɨɫɬɿɣɧɨɦɭ ɩɨɲɭ-

ɤɭ ɫɬɚɛɿɥɿɡɚɬɨɪɿɜ ɿ ɟɦɭɥɶɝɚɬɨɪɿɜ ɪɨɫɥɢɧɧɨɝɨ ɩɨɯɨɞɠɟɧɧɹ. 
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1.3 Ɋɨɫɥɢɧɧɿ ɞɠɟɪɟɥɚ ɟɫɟɧɰɿɣɧɢɯ ɠɢɪɧɢɯ ɤɢɫɥɨɬ  

 

ɍ ɪɨɫɥɢɧɧɢɯ ɞɠɟɪɟɥɚɯ ɡɭɫɬɪɿɱɚєɬɶɫɹ, ɜ ɨɫɧɨɜɧɨɦɭ, α-ɥɿɧɨɥɟɧɨɜɚ ɤɢɫɥɨɬɚ, 

ɹɤɚ ɦɿɫɬɢɬɶɫɹ ɜ ɡɧɚɱɧɿɣ ɤɿɥɶɤɨɫɬɿ ɭ ɜɨɥɨɫɶɤɢɯ ɝɨɪɿɯɚɯ (8 – 10 %), ɭ ɞɟɹɤɢɯ ɨɥɿɣ-

ɧɢɯ ɤɭɥɶɬɭɪɚɯ ɿ ɨɬɪɢɦɚɧɢɯ ɡ ɧɢɯ ɨɥɿɹɯμ ɥɥɹɧɚ (35 – 65 %),  ɪɢɠɢɤɨɜɚ (30 – 42 

%), ɤɨɧɨɩɥɹɧɚ (14 – 28 %), ɪɿɩɚɤɨɜɚ (6 – 13 %),  ɫɨєɜɿɣ (5 – 14%), ɡɚɪɨɞɤɿɜ ɩɲɟ-

ɧɢɰɿ (4 – 10 %) [67].   

ɉɨɩɭɥɹɪɧɨɸ ɨɥɿɣɧɨɸ ɤɭɥɶɬɭɪɨɸ, ɳɨ ɱɚɫɬɨ ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɭɤɪɚʀɧɫɶ-

ɤɢɦɢ ɫɩɨɠɢɜɚɱɚɦɢ є ɧɚɫɿɧɧɹ ɥɶɨɧɭ [98 – 100].  ɐɟɣ ɩɪɨɞɭɤɬ ɦɿɫɬɢɬɶ ɡɧɚɱɧɭ ɤɿ-

ɥɶɤɿɫɬɶ ɛɿɨɥɨɝɿɱɧɨ ɚɤɬɢɜɧɢɯ ɪɟɱɨɜɢɧ, є ɞɠɟɪɟɥɨɦ ɩɨɜɧɨɰɿɧɧɢɯ ɛɿɥɤɿɜ ɿ ɹɤɿɫɧɢɯ 

ɠɢɪɿɜ. ȼɜɚɠɚєɬɶɫɹ ɨɞɧɢɦ ɡ ɪɟɤɨɪɞɫɦɟɧɿɜ ɫɟɪɟɞ ɯɚɪɱɨɜɢɯ ɩɪɨɞɭɤɬɿɜ ɡɚ ɜɦɿɫɬɨɦ 

ω– γ ɠɢɪɧɢɯ ɤɢɫɥɨɬ, ɚ ɫɜɿɬɨɜɢɦ ɚɧɚɥɨɝɨɦ ɧɚɫɿɧɧɹ ɥɶɨɧɭ є ɧɚɫɿɧɧɹ ɱɿɚ. 

 

 1.3.1 ȼ ɨ ɥ ɨ ɫ ɶ ɤ ɢ ɣ  ɝ ɨ ɪ ɿ ɯ . ɉɨɲɢɪɟɧɧɹ ɱɢɫɟɥɶɧɨɫɬɿ ɥɸɞɟɣ, ɳɨ 

ɫɬɪɚɠɞɚɸɬɶ ɧɚ ɚɥɟɪɝɿɸ ɚɛɨ ɦɚɸɬɶ ɧɚɞɱɭɬɥɢɜɿɫɬɶ ɞɨ ɛɿɥɤɿɜ ɬɜɚɪɢɧɧɨɝɨ ɩɨɯɨ-

ɞɠɟɧɧɹ, ɚ ɬɚɤɨɠ ɧɟɡɞɚɬɧɢɯ ɡɚɫɜɨɸɜɚɬɢ ɦɨɥɨɱɧɢɣ ɰɭɤɨɪ – ɥɚɤɬɨɡɭ, ɫɬɢɦɭɥɸɜɚɥɨ 

ɪɨɡɜɢɬɨɤ ɜɢɪɨɛɧɢɰɬɜɚ ɩɪɨɞɭɤɬɿɜ ɧɨɜɨɝɨ ɩɨɤɨɥɿɧɧɹ, ɳɨ ɛɚɡɭєɬɶɫɹ ɧɚ ɜɢɤɨɪɢɫ-

ɬɚɧɧɿ ɪɨɫɥɢɧɧɨʀ ɫɢɪɨɜɢɧɢ, ɹɤ ɞɠɟɪɟɥɚ ɛɿɥɤɨɜɢɯ ɿ ɛɿɥɤɨɜɨ-ɠɢɪɨɜɢɯ ɩɪɨɞɭɤɬɿɜ 

[101Ж. ɋɥɿɞ ɜɿɞɡɧɚɱɢɬɢ, ɳɨ ɡ ɤɨɠɧɢɦ ɪɨɤɨɦ ɡɪɨɫɬɚє ɤɿɥɶɤɿɫɬɶ ɫɩɨɠɢɜɚɱɿɜ, ɹɤɿ 

ɨɛɢɪɚɸɬɶ ɜɟɝɟɬɚɪɿɚɧɫɶɤɢɣ ɫɩɨɫɿɛ ɠɢɬɬɹ ɿ ɧɟ ɜɠɢɜɚɸɬɶ ɩɪɨɞɭɤɬɢ ɬɜɚɪɢɧɧɨɝɨ 

ɩɨɯɨɞɠɟɧɧɹ, ɳɨ ɩɨɜ’ɹɡɚɧɨ ɡ ɛɚɠɚɧɧɹɦ ɭɧɢɤɧɭɬɢ ɡɚɯɜɨɪɸɜɚɧɶ ɧɚ ɩɨɲɢɪɟɧɿ ɜ 

ɧɚɲ ɱɚɫ «ɯɜɨɪɨɛɢ ɰɢɜɿɥɿɡɚɰɿʀ» – ɫɟɪɰɟɜɨ-ɫɭɞɢɧɧɿ, ɚɬɟɪɨɫɤɥɟɪɨɡ, ɝɿɩɟɪɬɨɧɿɸ, 

ɚɥɟɪɝɿɸ, ɪɿɡɧɨɦɚɧɿɬɧɿ ɧɨɜɨɭɬɜɨɪɟɧɧɹ ɬɨɳɨ. 

Ɉɫɨɛɥɢɜɨʀ ɭɜɚɝɢ ɩɨɬɪɟɛɭє ɨɪɝɚɧɿɡɚɰɿɹ ɯɚɪɱɭɜɚɧɧɹ ɥɸɞɟɣ, ɹɤɿ ɫɬɪɚɠɞɚɸɬɶ 

ɧɚ ɚɥɟɪɝɿɸ ɞɨ ɤɨɪɨɜ’ɹɱɨɝɨ ɦɨɥɨɤɚ, ɚ ɬɚɤɨɠ ɬɚɤɨɸ ɫɩɚɞɤɨɜɨɸ ɯɜɨɪɨɛɨɸ, ɹɤ ɝɿ-

ɩɨɥɚɤɬɚɡɿɹ, ɬɨɛɬɨ ɧɟɡɞɚɬɧɿɫɬɸ ɨɪɝɚɧɿɡɦɭ ɡɚɫɜɨɸɜɚɬɢ ɦɨɥɨɱɧɢɣ ɰɭɤɨɪ ɥɚɤɬɨɡɭ. ȼ 

ɨɪɝɚɧɿɡɦɿ ɯɜɨɪɢɯ ɥɸɞɟɣ ɫɩɨɫɬɟɪɿɝɚєɬɶɫɹ ɧɟɞɨɫɬɚɬɧɹ ɤɿɥɶɤɿɫɬɶ ɛɿɥɤɚ, ɜɿɬɚɦɿɧɿɜ, 

ɦɿɧɟɪɚɥɶɧɢɯ ɪɟɱɨɜɢɧ, ɳɨ ɩɪɢɡɜɨɞɢɬɶ ɞɨ ɮɭɧɤɰɿɨɧɚɥɶɧɨɝɨ ɪɨɡɥɚɞɭ ɪɨɛɨɬɢ ɨɪɝɚ-

ɧɿɡɦɭ. Ⱦɥɹ ɩɨɜɧɨɰɿɧɧɨɝɨ ɯɚɪɱɭɜɚɧɧɹ ɬɚɤɢɯ ɥɸɞɟɣ ɧɟɨɛɯɿɞɧɨ ɫɬɜɨɪɸɜɚɬɢ ɿ ɩɨɫ-

https://uk.wikipedia.org/wiki/%D0%92%D0%BE%D0%BB%D0%BE%D1%81%D1%8C%D0%BA%D0%B8%D0%B9_%D0%B3%D0%BE%D1%80%D1%96%D1%85
https://uk.wikipedia.org/wiki/%D0%9B%D0%BB%D1%8F%D0%BD%D0%B0_%D0%BE%D0%BB%D1%96%D1%8F
https://uk.wikipedia.org/wiki/%D0%A0%D0%B8%D0%B6%D1%96%D0%B9
https://uk.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BD%D0%BE%D0%BF%D0%BB%D1%8F%D0%BD%D0%B0_%D0%BE%D0%BB%D1%96%D1%8F
https://uk.wikipedia.org/wiki/%D0%A0%D1%96%D0%BF%D0%B0%D0%BA%D0%BE%D0%B2%D0%B0_%D0%BE%D0%BB%D1%96%D1%8F
https://uk.wikipedia.org/wiki/%D0%A1%D0%BE%D1%94%D0%B2%D0%B0_%D0%BE%D0%BB%D1%96%D1%8F
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ɬɿɣɧɨ ɪɨɡɲɢɪɸɜɚɬɢ ɚɫɨɪɬɢɦɟɧɬ ɩɪɨɞɭɤɬɿɜ, ɹɤɿ ɡɚ ɫɜɨʀɦ ɫɤɥɚɞɨɦ ɩɨɜɢɧɧɿ ɛɭɬɢ 

ɦɚɤɫɢɦɚɥɶɧɨ ɧɚɛɥɢɠɟɧɿ ɞɨ ɫɤɥɚɞɭ ɤɨɪɨɜ’ɹɱɨɝɨ ɦɨɥɨɤɚ. 

Ⱥɤɬɭɚɥɶɧɢɦ ɧɚɩɪɹɦɤɨɦ ɭ ɯɚɪɱɨɜɿɣ ɩɪɨɦɢɫɥɨɜɨɫɬɿ є ɩɨɲɭɤ ɩɟɪɫɩɟɤɬɢɜɧɢɯ 

ɞɠɟɪɟɥ ɪɨɫɥɢɧɧɨɝɨ ɩɨɯɨɞɠɟɧɧɹ ɿ ɫɬɜɨɪɟɧɧɹ ɧɚ ʀɯ ɨɫɧɨɜɿ ɧɨɜɢɯ ɩɪɨɞɭɤɬɿɜ ɯɚɪ-

ɱɭɜɚɧɧɹ. ɏɚɪɱɨɜɚ ɩɪɨɦɢɫɥɨɜɿɫɬɶ  ɜɢɪɨɛɥɹє ɪɿɡɧɿ ɜɢɞɢ ɧɚɩɨʀɜ ɡ ɨɡɞɨɪɨɜɱɢɦɢ ɬɚ 

ɩɪɨɮɿɥɚɤɬɢɱɧɢɦɢ ɜɥɚɫɬɢɜɨɫɬɹɦɢ. Ɉɫɬɚɧɧɿɦ ɱɚɫɨɦ ɨɫɨɛɥɢɜɭ ɭɜɚɝɭ ɫɩɨɠɢɜɚɱɿ 

ɩɪɢɞɿɥɹɸɬɶ «ɪɨɫɥɢɧɧɨɦɭ ɦɨɥɨɤɭ», – ɦɨɥɨɤɨɩɨɞɿɛɧɨɦɭ ɧɚɩɨɸ, ɹɤɢɣ ɦɨɠɥɢɜɨ 

ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɹɤ ɚɥɶɬɟɪɧɚɬɢɜɧɢɣ ɡɚɦɿɧɧɢɤ ɬɜɚɪɢɧɧɨɝɨ ɦɨɥɨɤɚ ɿ ɜɢɝɨɬɨɜɥɹɬɢ 

ɩɪɨɞɭɤɬɢ ɧɚ ɣɨɝɨ ɨɫɧɨɜɿ, ɚ ɬɚɤɨɠ ɞɨɞɚɜɚɬɢ ɞɨ ɤɭɥɿɧɚɪɧɢɯ ɫɬɪɚɜ. ɇɚɩɨʀ ɧɚ ɪɨɫ-

ɥɢɧɧɿɣ ɨɫɧɨɜɿ ɧɟ ɦɿɫɬɹɬɶ ɯɨɥɟɫɬɟɪɢɧɭ, ɥɚɤɬɨɡɢ, ɤɪɨɯɦɚɥɸ, ɝɨɪɦɨɧɿɜ ɬɚ ɚɧɬɢɛɿɨ-

ɬɢɤɿɜ ɩɨɪɿɜɧɹɧɨ ɡ ɦɨɥɨɤɨɦ ɬɜɚɪɢɧɧɨɝɨ ɩɨɯɨɞɠɟɧɧɹ. ɉɪɨɦɢɫɥɨɜɿɫɬɸ ɧɚɥɚɝɨ-

ɞɠɟɧɨ ɜɢɪɨɛɧɢɰɬɜɨ ɪɨɫɥɢɧɧɨɝɨ ɡɚɦɿɧɧɢɤɚ ɦɨɥɨɤɚ ɡ ɫɨʀ, ɪɢɫɭ, ɜɿɜɫɚ, ɩɲɟɧɢɰɿ, 

ɪɿɡɧɨɦɚɧɿɬɧɢɯ ɝɨɪɿɯɿɜ, ɚ ɬɚɤɨɠ ɡ ɧɚɫɿɧɧɹ ɦɚɤɭ, ɫɨɧɹɲɧɢɤɚ, ɝɚɪɛɭɡɚ, ɥɶɨɧɭ, ɚɦɚ-

ɪɚɧɬɭ ɿ ɧɚɜɿɬɶ ɤɨɧɨɩɥɿ.  

Ⱦɥɹ ɨɬɪɢɦɚɧɧɹ ɤɨɪɢɫɧɨɝɨ ɿ ɡɛɚɥɚɧɫɨɜɚɧɨɝɨ ɡɚ ɯɿɦɿɱɧɢɦ ɫɤɥɚɞɨɦ ɪɨɫɥɢɧ-

ɧɨɝɨ ɦɨɥɨɤɨɩɨɞɿɛɧɨɝɨ ɧɚɩɨɸ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɬɚɤɭ ɬɟɯɧɨɥɨɝɿɱɧɭ ɨɩɟɪɚɰɿɸ, ɹɤ 

ɟɤɫɬɪɚɤɰɿɹ. Ɉɪɝɚɧɨɥɟɩɬɢɱɧɿ ɬɚ ɮɿɡɢɤɨ – ɯɿɦɿɱɧɿ ɩɨɤɚɡɧɢɤɢ ɪɨɫɥɢɧɧɨɝɨ ɧɚɩɨɸ 

ɡɦɿɧɸɸɬɶɫɹ ɡɚɥɟɠɧɨ ɜɿɞ ɨɛɪɚɧɨʀ ɫɢɪɨɜɢɧɢ ɬɚ ɬɪɢɜɚɥɨɫɬɿ ɩɪɨɰɟɫɭ ɟɤɫɬɪɚɝɭɜɚɧ-

ɧɹ,  ɚɥɟ ɬɟɯɧɨɥɨɝɿɹ ɜɢɝɨɬɨɜɥɟɧɧɹ ɰɶɨɝɨ ɩɪɨɞɭɤɬɭ ɦɚє ɫɩɿɥɶɧɿ ɨɩɟɪɚɰɿʀ. Ⱦɥɹ ɜɢɝɨ-

ɬɨɜɥɟɧɧɹ ɧɚɩɨɸ ɨɛɪɚɧɭ ɫɢɪɨɜɢɧɭ ɪɟɬɟɥɶɧɨ ɩɪɨɦɢɜɚɸɬɶ, ɡɚɦɨɱɭɸɬɶ ɭ ɜɨɞɿ ɩɪɢ 

ɩɟɜɧɨɦɭ ɫɩɿɜɜɿɞɧɨɲɟɧɧɿ ɤɨɦɩɨɧɟɧɬɿɜ, ɩɨɞɪɿɛɧɸɸɬɶ ɚɛɨ ɪɨɡɬɢɪɚɸɬɶ, ɧɚɫɬɨɸ-

ɸɬɶ ɞɥɹ ɟɤɫɬɪɚɝɭɜɚɧɧɹ ɛɿɨɥɨɝɿɱɧɨ ɰɿɧɧɢɯ ɪɟɱɨɜɢɧ ɬɚ ɮɿɥɶɬɪɭɸɬɶ Д10β, 103]. 

ɇɚ ɫɶɨɝɨɞɧɿɲɧɿɣ ɞɟɧɶ ɩɪɨɦɢɫɥɨɜɿɫɬɸ ɜɢɩɭɫɤɚєɬɶɫɹ ɱɢɫɥɟɧɧɚ ɤɿɥɶɤɿɫɬɶ 

ɩɪɨɞɭɤɬɿɜ, ɳɨ ɿɦɿɬɭɸɬɶ ɫɦɚɤ, ɤɨɧɫɢɫɬɟɧɰɿɸ ɬɚ ɮɿɡɢɤɨ-ɯɿɦɿɱɧɿ ɜɥɚɫɬɢɜɨɫɬɿ ɦɨɥɨ-

ɱɧɢɯ ɧɚɩɨʀɜ, ɹɤɿ ɜɢɝɨɬɨɜɥɟɧɿ ɜɢɤɥɸɱɧɨ ɡ ɪɨɫɥɢɧɧɨʀ ɫɢɪɨɜɢɧɢ. ȼɨɧɢ є ɧɢɡɶɤɨɤɚ-

ɥɨɪɿɣɧɢɦɢ ɩɪɨɞɭɤɬɚɦɢ, ɦɿɫɬɹɬɶ ɛɿɨɥɨɝɿɱɧɨ ɚɤɬɢɜɧɢɣ ɛɿɥɤɨɜɢɣ ɤɨɦɩɥɟɤɫ, ɩɟɩɬɢ-

ɞɢ, ɜɿɥɶɧɿ ɚɦɿɧɨɤɢɫɥɨɬɢ, ɥɟɰɢɬɢɧ, ɪɨɡɱɢɧɧɿ ɰɭɤɪɢ, ɯɚɪɱɨɜɭ ɞɿєɬɢɱɧɭ ɤɥɿɬɤɨɜɢɧɭ, 

ɛɿɨɝɟɧɧɿ ɦɚɤɪɨ-  ɿ ɦɿɤɪɨɟɥɟɦɟɧɬɢ, ɜɿɬɚɦɿɧɢ, ɮɿɬɨɝɨɪɦɨɧɢ ɬɚ ɿɧɲɿ ɰɿɧɧɿ ɤɨɦɩɨɧɟ-

ɧɬɢ Д104, 105].  
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ɉɪɨɜɟɞɟɧɢɣ ɚɧɚɥɿɡ ɥɿɬɟɪɚɬɭɪɧɢɯ ɞɠɟɪɟɥ ɬɚ ɩɚɬɟɧɬɧɢɣ ɩɨɲɭɤ ɫɜɿɞɱɚɬɶ, ɳɨ 

ɧɚɣɤɪɚɳɢɦɢ ɩɪɟɞɫɬɚɜɧɢɤɚɦɢ ɪɨɫɥɢɧɧɢɯ ɡɚɦɿɧɧɢɤɿɜ ɦɨɥɨɤɚ є ɫɨєɜɢɣ ɬɚ ɝɨɪɿɯɨ-

ɜɢɣ ɧɚɩɨʀ. ɋɨєɜɢɣ ɧɚɩɿɣ є ɧɚɣɛɿɥɶɲ ɩɨɩɭɥɹɪɧɢɦ, ɜɿɧ ɜɢɝɨɬɨɜɥɹєɬɶɫɹ ɡ ɪɨɡɦɨɱɟ-

ɧɨʀ, ɪɨɡɬɟɪɬɨʀ ɿ ɩɪɨɜɚɪɟɧɨʀ ɫɨʀ ɡ ɩɨɞɚɥɶɲɢɦ ɜɢɞɚɥɟɧɧɹɦ  ɪɿɞɢɧɢ. ɇɚɩɿɣ є ɧɚɫɢ-

ɱɟɧɢɦ ɟɤɫɬɪɚɤɬɨɦ ɛɿɥɤɿɜ. ɍ ɫɨєɜɨɦɭ ɡɚɦɿɧɧɢɤɭ ɦɨɥɨɤɚ ɦɿɫɬɹɬɶɫɹ ɪɨɫɥɢɧɧɿ ɟɫɬ-

ɪɨɝɟɧɢ – ɿɡɨɮɥɚɜɨɧɢ, ɹɤɿ ɡɧɢɠɭɸɬɶ ɜɦɿɫɬ «ɩɨɝɚɧɨɝɨ» ɯɨɥɟɫɬɟɪɢɧɭ ɭ ɤɪɨɜɿ ɿ ɪɢ-

ɡɢɤ ɫɟɪɰɟɜɨ-ɫɭɞɢɧɧɢɯ ɡɚɯɜɨɪɸɜɚɧɶ. ɋɦɚɤ ɿ ɤɨɧɫɢɫɬɟɧɰɿɹ ɫɨєɜɨɝɨ ɧɚɩɨɸ, ɨɬɪɢ-

ɦɚɧɨɝɨ ɡ ɪɿɡɧɢɯ ɫɨɪɬɿɜ ɫɨʀ, ɞɭɠɟ ɪɿɡɧɿ. ɇɚɩɿɣ ɦɨɠɟ ɦɚɬɢ «ɩɿɫɨɱɧɢɣ», ɤɪɟɣɞɨɜɢɣ 

ɚɛɨ ɝɨɪɨɯɨɜɢɣ ɩɪɢɫɦɚɤ, ɚ ɿɧɨɞɿ ɦɚɣɠɟ ɧɟ ɜɿɞɪɿɡɧɹєɬɶɫɹ ɜɿɞ ɜɟɪɲɤɿɜ  Д106, 107]. 

Ƚɨɪɿɯɨɜɢɣ ɡɚɦɿɧɧɢɤ ɦɨɥɨɤɚ ɝɨɬɭєɬɶɫɹ ɡ ɪɿɡɧɨɦɚɧɿɬɧɢɯ ɝɨɪɿɯɿɜ. ɇɚɣɱɚɫɬɿɲɟ 

– ɰɟ ɦɢɝɞɚɥɶ, ɨɛɪɨɛɥɟɧɢɣ ɿ ɡɦɿɲɚɧɢɣ ɡ ɜɨɞɨɸ ɿ ɧɟɜɟɥɢɤɨɸ ɤɿɥɶɤɿɫɬɸ ɩɿɞɫɨɥɨ-

ɞɠɭɜɚɱɚ. Ɇɢɝɞɚɥɶɧɢɣ ɧɚɩɿɣ ɡɞɚɜɧɚ ɤɨɪɢɫɬɭєɬɶɫɹ ɩɨɩɭɥɹɪɧɿɫɬɸ ɭ Єɜɪɨɩɿ ɩɿɞ ɱɚɫ 

ɫɭɜɨɪɢɯ ɩɨɫɬɿɜ. Ɍɚɤɢɣ ɧɚɩɿɣ ɦɟɧɲ ɠɢɪɧɢɣ ɿ ɦɚє ɦɟɧɲɭ ɤɚɥɨɪɿɣɧɿɫɬɶ ɩɨɪɿɜɧɹɧɨ 

ɡ ɫɨєɜɢɦ, ɚ ɞɥɹ ɩɿɞɜɢɳɟɧɧɹ ɛɿɨɥɨɝɿɱɧɨʀ ɰɿɧɧɨɫɬɿ ɧɚɩɿɣ ɡɛɚɝɚɱɭɸɬɶ ɤɚɥɶɰɿєɦ ɿ 

ɜɿɬɚɦɿɧɚɦɢ Д108, 109Ж. Ɂɚ ɨɪɝɚɧɨɥɟɩɬɢɱɧɢɦɢ ɩɨɤɚɡɧɢɤɚɦɢ ɝɨɪɿɯɨɜɢɣ ɡɚɦɿɧɧɢɤ 

ɦɨɥɨɤɚ ɛɿɥɶɲ ɩɪɢɜɚɛɥɢɜɢɣ, ɬɨɦɭ ɳɨ ɦɚє ɜɢɪɚɠɟɧɢɣ ɝɨɪɿɯɨɜɢɣ ɫɦɚɤ ɬɚ ɚɪɨɦɚɬ. 

Ɉɫɧɨɜɧɨɸ ɩɪɨɛɥɟɦɨɸ ɜɢɪɨɛɧɢɰɬɜɚ ɪɨɫɥɢɧɧɢɯ ɡɚɦɿɧɧɢɤɿɜ ɦɨɥɨɤɚ є ɹɤɿɫɬɶ 

ɜɢɯɿɞɧɨʀ ɫɢɪɨɜɢɧɢ ɿ ʀʀ ɰɿɧɚ. ɉɪɢ ɜɢɤɨɪɢɫɬɚɧɧɿ ɫɨʀ – ɨɫɧɨɜɧɭ ɭɜɚɝɭ ɩɪɢɞɿɥɹɸɬɶ 

ɜɦɿɫɬɭ ɩɟɫɬɢɰɢɞɿɜ ɿ ɚɧɬɢ ɩɨɠɢɜɧɢɯ ɪɟɱɨɜɢɧ ɭ ɫɨєɜɢɯ ɛɨɛɚɯ, ɹɤɿ ɧɟɦɨɠɥɢɜɨ ɜɢ-

ɤɨɪɢɫɬɨɜɭɜɚɬɢ ɩɪɢ ɜɢɪɨɛɧɢɰɬɜɿ ɩɪɨɞɭɤɬɿɜ ɨɡɞɨɪɨɜɱɨ-ɩɪɨɮɿɥɚɤɬɢɱɧɨɝɨ ɩɪɢɡɧɚ-

ɱɟɧɧɹ. ɍ ɜɢɩɚɞɤɭ ɨɬɪɢɦɚɧɧɹ ɧɚɩɨɸ ɡ ɦɢɝɞɚɥɸ  ɫɩɨɫɬɟɪɿɝɚєɬɶɫɹ ɧɟɫɬɚɱɚ ɫɢɪɨɜɢ-

ɧɢ ɧɚ ɜɿɬɱɢɡɧɹɧɨɦɭ ɪɢɧɤɭ, ɿ ɹɤ ɧɚɫɥɿɞɨɤ, ʀʀ ɜɢɫɨɤɚ ɰɿɧɚ.  

ɇɚ ɫɶɨɝɨɞɧɿɲɧɿɣ ɞɟɧɶ ɜɱɟɧɢɦɢ Ɋɨɫɿʀ ɬɚ ɍɤɪɚʀɧɢ ɪɨɡɪɨɛɥɟɧɨ ɜɟɥɢɱɟɡɧɭ ɤɿ-

ɥɶɤɿɫɬɶ ɝɨɪɿɯɨɜɢɯ ɧɚɩɨʀɜ, ɞɥɹ ɜɢɪɨɛɧɢɰɬɜɚ ɹɤɢɯ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɜ ɨɫɧɨɜɧɨɦɭ 

ɝɨɪɿɯɢ ɤɟɞɪɭ, ɚɪɚɯɿɫɭ ɬɚ ɥɿɳɢɧɢ. ȼɿɞɨɦɨ ɫɩɨɫɿɛ ɩɟɪɟɪɨɛɤɢ ɜɨɥɨɫɶɤɨɝɨ ɝɨɪɿɯɚ ɚɛɨ 

ɚɪɚɯɿɫɭ ɞɥɹ ɨɬɪɢɦɚɧɧɹ ɫɭɯɨɝɨ ɬɚɛɥɟɬɨɜɚɧɨɝɨ ɪɨɫɥɢɧɧɨɝɨ ɦɨɥɨɤɚ Д110], ɲɥɹɯɨɦ 

ɜɢɤɨɪɢɫɬɚɧɧɹ ɧɢɡɶɤɨɬɟɦɩɟɪɚɬɭɪɧɨʀ ɜɚɤɭɭɦɧɨʀ ɫɭɲɤɢ ɡ ɞɨɞɚɜɚɧɧɹɦ ɮɟɪɦɟɧɬɿɜ, ɡ 

ɨɬɪɢɦɚɧɧɹɦ ɩɪɨɞɭɤɬɭ ɜɨɥɨɝɿɫɬɸ γ %. 

ȼɿɞɨɦɢɣ ɫɩɨɫɿɛ ɨɬɪɢɦɚɧɧɹ ɤɟɞɪɨɜɨɝɨ ɦɨɥɨɤɚ ɡ ɰɿɥɶɧɨɝɨ ɝɨɪɿɯɚ [111], ɞɥɹ 

ɱɨɝɨ ɨɱɢɳɟɧɿ ɹɞɪɚ ɤɟɞɪɨɜɨɝɨ ɝɨɪɿɯɚ ɩɨɞɪɿɛɧɸɸɬɶ ɭ 5 – 10 – ɤɪɚɬɧɿɣ ɤɿɥɶɤɨɫɬɿ 



40 
 
ɜɨɞɢ ɿ ɟɤɫɬɪɚɝɭɸɬɶ ɩɪɨɬɹɝɨɦ 1 – β ɝɨɞ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɿ 40 – 70°ɋ. Ɉɬɪɢɦɚɧɭ ɝɟ-

ɬɟɪɨɝɟɧɧɭ ɫɢɫɬɟɦɭ ɨɱɢɳɚɸɬɶ ɜɿɞ ɧɟɪɨɡɱɢɧɧɢɯ ɱɚɫɬɢɧɨɤ ɮɿɥɶɬɪɚɰɿєɸ ɚɛɨ 

ɰɟɧɬɪɢɮɭɝɭɜɚɧɧɹɦ, ɚ ɨɱɢɳɟɧɭ ɪɿɞɢɧɭ ɝɨɦɨɝɟɧɿɡɭɸɬɶ, ɨɬɪɢɦɭɸɱɢ ɧɚɩɿɣ.  

ȼɿɞɨɦɢɣ ɫɩɨɫɿɛ ɨɬɪɢɦɚɧɧɹ ɪɨɫɥɢɧɧɨɝɨ ɦɨɥɨɤɚ, ɨɩɢɫɚɧɢɣ ɜ ɩɚɬɟɧɬɿ Д11β]. 

Ⱦɚɧɢɣ ɫɩɨɫɿɛ ɩɟɪɟɞɛɚɱɚє ɨɱɢɳɟɧɧɹ ɹɞɪɚ ɤɟɞɪɨɜɨɝɨ ɝɨɪɿɯɚ, ɩɨɞɪɿɛɧɟɧɧɹ ʀɯ ɭ ɜɨ-

ɞɿ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɿ 0 – 60 °ɋ ɞɨ ɪɨɡɦɿɪɿɜ ɱɚɫɬɢɧɨɤ ɧɟ ɛɿɥɶɲɟ 10– 3 ɦ ɿ ɨɞɧɨɱɚɫɧɭ 

ɟɤɫɬɪɚɤɰɿɸ ɩɪɢ ɫɩɿɜɜɿɞɧɨɲɟɧɧɿ ɜɨɞɚ μ ɹɞɪɚ ɤɟɞɪɨɜɢɯ ɝɨɪɿɯɿɜ 1μγ – 10, ɝɨɦɨɝɟɧɿ-

ɡɚɰɿɸ ɨɬɪɢɦɚɧɨʀ ɟɦɭɥɶɫɿʀ ɩɪɨɜɨɞɹɬɶ ɩɪɢ ɬɢɫɤɭ ɧɟ ɧɢɠɱɟ 5 Ɇɉɚ.   

Ɋɨɡɪɨɛɥɟɧɨ ɫɩɨɫɿɛ ɨɬɪɢɦɚɧɧɹ ɤɟɞɪɨɜɨɝɨ ɦɨɥɨɤɚ ɡ ɰɿɥɶɧɨɝɨ ɝɨɪɿɯɚ, ɹɤɢɣ 

ɩɟɪɟɞɛɚɱɚє ɫɩɿɥɶɧɟ ɩɨɞɪɿɛɧɟɧɧɹ ɹɞɪɚ ɿ ɲɤɚɪɚɥɭɩɢ ɤɟɞɪɨɜɨɝɨ ɝɨɪɿɯɚ, ɟɤɫɬɪɚɤɰɿɸ 

ɭ ɜɨɞɧɨɦɭ ɫɟɪɟɞɨɜɢɳɿ ɩɪɢ ɫɩɿɜɜɿɞɧɨɲɟɧɧɿ ɝɨɪɿɯ μ ɜɨɞɚ 1μ(γ – 10) ɩɪɢ ɬɟɦɩɟɪɚ-

ɬɭɪɿ 0 – 10 °ɋ, ɝɨɦɨɝɟɧɿɡɚɰɿɸ ɿ ɫɬɚɛɿɥɿɡɚɰɿɸ Д11γ]. 

ȱɬɚɥɿɣɫɶɤɿ ɜɱɟɧɿ ɞɨɫɥɿɞɢɥɢ ɦɨɠɥɢɜɿɫɬɶ ɜɢɤɨɪɢɫɬɚɧɧɹ ɦɢɝɞɚɥɶɧɨɝɨ ɦɨɥɨ-

ɤɨɩɨɞɿɛɧɨɝɨ ɧɚɩɨɸ ɭ ɹɤɨɫɬɿ ɡɚɦɿɧɧɢɤɚ ɤɨɪɨɜ’ɹɱɨɝɨ ɦɨɥɨɤɚ ɭ ɞɢɬɹɱɨɦɭ ɯɚɪɱɭ-

ɜɚɧɧɿ. ȼɱɟɧɢɦɢ ɞɟɬɚɥɶɧɨ ɜɢɜɱɟɧɨ ɯɿɦɿɱɧɢɣ ɫɤɥɚɞ ɩɪɨɞɭɤɬɭ ɬɚ ɩɪɨɜɟɞɟɧɨ ɤɥɿɧɿ-

ɱɧɿ ɜɢɩɪɨɛɨɜɭɜɚɧɧɹ, ɹɤɿ ɞɨɜɟɥɢ ɦɨɠɥɢɜɿɫɬɶ ɜɢɤɨɪɢɫɬɚɧɧɹ ɞɚɧɨɝɨ ɧɚɩɨɸ ɭ ɯɚɪ-

ɱɨɜɢɯ ɪɚɰɿɨɧɚɯ ɞɿɬɟɣ ɜɿɤɨɦ ɜɿɞ 5 ɦɿɫɹɰɿɜ, ɨɫɨɛɥɢɜɨ ɬɢɯ, ɹɤɿ ɦɚɸɬɶ ɧɚɞɱɭɬɥɢɜɿɫɬɶ 

ɞɨ ɤɨɦɩɨɧɟɧɬɿɜ ɬɜɚɪɢɧɧɨɝɨ ɦɨɥɨɤɚ Д114].  

ȼɱɟɧɢɦɢ ɿɡ ɋɒȺ ɞɨɫɥɿɞɠɟɧɨ ɦɨɠɥɢɜɿɫɬɶ ɜɢɤɨɪɢɫɬɚɧɧɹ ɝɨɪɿɯɨɜɨɝɨ ɧɚɩɨɸ 

ɭ ɹɤɨɫɬɿ ɞɠɟɪɟɥɚ ɨɬɪɢɦɚɧɧɹ ɹɤɿɫɧɨɝɨ ɛɿɥɤɭ. ȼɢɜɱɟɧɨ ɜɩɥɢɜ ɬɢɫɤɭ ɧɚ ɪɨɡɱɢɧ-

ɧɿɫɬɶ ɛɿɥɤɚ ɡ ɨɬɪɢɦɚɧɧɹɦ ɦɢɝɞɚɥɶɧɨɝɨ ɦɨɥɨɤɚ [115].   

Ʉɢɬɚɣɫɶɤɢɦɢ ɜɱɟɧɢɦɢ ɪɨɡɪɨɛɥɟɧɨ ɦɢɝɞɚɥɶɧɢɣ ɧɚɩɿɣ ɿɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ 

ɤɚɦɟɞɿ ɪɨɠɤɨɜɨɝɨ ɞɟɪɟɜɚ ɭ ɹɤɨɫɬɿ ɫɬɚɛɿɥɿɡɭɸɱɨɝɨ ɚɝɟɧɬɭ. ɉɪɨɞɭɤɬ ɡɚɹɜɥɟɧɨ ɹɤ 

ɧɚɩɿɣ ɨɡɞɨɪɨɜɱɨʀ ɞɿʀ ɿɡ ɜɢɫɨɤɢɦɢ ɨɪɝɚɧɨɥɟɩɬɢɱɧɢɦɢ ɩɨɤɚɡɧɢɤɚɦɢ Д116].    

ɍɤɪɚʀɧɫɶɤɢɦɢ ɜɱɟɧɢɦɢ ɡ ɇɍɏɌ ɪɨɡɪɨɛɥɟɧɨ ɧɚɩɿɣ ɞɢɫɩɟɪɫɧɨɝɨ ɬɢɩɭ ɧɚ 

ɨɫɧɨɜɿ ɹɞɪɚ ɜɨɥɨɫɶɤɨɝɨ ɝɨɪɿɯɭ, ɳɨ ɩɪɟɞɫɬɚɜɥɹє ɫɨɛɨɸ ɫɭɫɩɟɧɡɿɸ ɿ ɜɢɝɨɬɨɜɥɹєɬɶ-

ɫɹ ɦɟɬɨɞɨɦ ɜɨɞɧɨ-ɫɨɥɶɨɜɨʀ ɟɤɫɬɪɚɤɰɿʀ ɩɪɢ ɫɩɿɜɜɿɞɧɨɲɟɧɧɹ ɬɜɟɪɞɨʀ ɿ ɪɿɞɤɨʀ ɮɚɡ 

1μ10. ȼɱɟɧɿ ɩɨɡɢɰɿɨɧɭɸɬɶ ɨɬɪɢɦɚɧɢɣ ɧɚɩɿɣ, ɹɤ ɞɠɟɪɟɥɨ ɛɿɨɥɨɝɿɱɧɨ ɰɿɧɧɨɝɨ ɛɿɥ-

ɤɚ ɪɨɫɥɢɧɧɨɝɨ ɩɨɯɨɞɠɟɧɧɹ Д117, 118]. 
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Ⱦɨ ɫɤɥɚɞɭ ɜɫɿɯ ɧɚɩɨʀɜ ɬɚɤɨɝɨ ɬɢɩɭ, ɧɟɡɚɥɟɠɧɨ ɜɿɞ ɪɟɰɟɩɬɭɪɧɨɝɨ ɫɤɥɚɞɭ, 

ɜɯɨɞɢɬɶ ɧɟɪɨɡɱɢɧɧɚ ɱɚɫɬɢɧɚ ɜɢɯɿɞɧɨʀ ɫɢɪɨɜɢɧɢ ɭ ɜɢɝɥɹɞɿ ɬɨɧɤɨɞɢɫɩɟɪɧɢɯ ɱɚɫ-

ɬɨɱɨɤ. ɇɚ ɨɫɧɨɜɿ ɧɚɭɤɨɜɢɯ ɞɨɫɥɿɞɠɟɧɶ ɭɤɪɚʀɧɫɶɤɢɯ ɜɱɟɧɢɯ Д11λ, 85Ж ɞɨɜɟɞɟɧɨ, 

ɳɨ ɧɚɧɨɫɬɪɭɤɬɭɪɨɜɚɧɿ ɯɚɪɱɨɜɿ ɫɢɫɬɟɦɢ ɦɿɫɬɹɬɶ ɜɟɥɢɤɭ ɤɿɥɶɤɿɫɬɶ ɛɿɨɥɨɝɿɱɧɨ ɰɿɧ-

ɧɢɯ ɧɭɬɪɿєɧɬɿɜ, ɜɦɿɫɬ ɹɤɢɯ ɩɨɪɿɜɧɹɧɨ ɡ ɧɟɩɨɞɪɿɛɧɢɧɢɦɢ ɡɪɚɡɤɚɦɢ ɡɧɚɱɧɨ ɜɢɳɢɣ.  

ɉɪɨɜɟɞɟɧɨ ɩɨɪɿɜɧɹɥɶɧɢɣ ɚɧɚɥɿɡ ɝɨɪɿɯɨɩɥɿɞɧɨʀ ɫɢɪɨɜɢɧɢ, ɳɨ ɩɪɟɞɫɬɚɜɥɟɧɚ 

ɧɚ ɪɢɧɤɭ ɍɤɪɚʀɧɢ. Ɇɢɝɞɚɥɶ ɦɚɣɠɟ ɧɟ ɜɢɪɨɳɭɸɬɶ ɜ ɍɤɪɚʀɧɿ, ɳɨ ɩɪɢɜɨɞɢɬɶ ɞɨ 

ɡɪɨɫɬɚɧɧɹ ɰɿɧɢ ɧɚ ɰɸ ɩɪɨɞɭɤɰɿɸ. Ɋɟɡɭɥɶɬɚɬɢ ɚɧɚɥɿɡɭ ɧɚɜɟɞɟɧɨ ɭ ɬɚɛɥ. 1.β.  

                                                                                              Ɍɚɛɥɢɰɹ 1.β 

 ɉɨɪɿɜɧɹɥьɧɢɣ ɚɧɚɥɿɡ ɯɿɦɿɱɧɨɝɨ ɫɤɥɚɞɭ ɝɨɪɿɯɨɩɥɿɞɧɨʀ ɫɢɪɨɜɢɧɢ 

ɉɨɤɚɡɧɢɤ/ 
ɜɦɿɫɬ ɧɚ 100 ɝ 

ȼɢɞ ɝɨɪɿɯɨɜɨʀ ɫɢɪɨɜɢɧɢ 

Ɏɭɧɞɭɤ ȼɨɥɨɫɶɤɢɣ Ʉɟɲ’ɸ Ⱥɪɚɯɿɫ* Ɇɢɝɞɚɥɶ Ʉɟɞɪɨɜɢɣ 

Ȼɿɥɤɢ, ɝ 16,1 15,2 18,5 26,3 18,6 13,69 

ɀɢɪɢ, ɝ 66,9 65,1 48,5 5,2 57,7 68,37 

ȼɭɝɥɟɜɨɞɢ, ɝ 9,9 7,01 22,5 9,9 13 9,38 

ȿɧɟɪɝɟɬɢɱɧɚ 
ɰɿɧɧɿɫɬɶ, ɤɤɚɥ 

707 654 600 552 609 673 

ɉɇɀɄ, ɝ 6,8 47,7 7,8 15,2 12,8 34,07 

ω – 6/ω – 3 68 4,2 4,8 38,5 41,6 207 

ɐɿɧɚ ɡɚ ɤɝ, $ 11,5 – 13 5,5 – 6 14,5 – 15 2,8 – 3 13,8 – 14 29,1 – 30,3 

*ɚɪɚɯɿɫ – ɛɨɛɨɜɚ ɤɭɥɶɬɭɪɚ, ɹɤɭ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɹɤ ɝɨɪɿɯɨɩɥɿɞɧɭ ɫɢɪɨɜɢɧɭ. 

 

Ɋɟɡɭɥɶɬɚɬɢ ɚɧɚɥɿɡɭ ɫɜɿɞɱɚɬɶ, ɳɨ ɜ ɹɤɨɫɬɿ ɜɢɯɿɞɧɨʀ ɫɢɪɨɜɢɧɢ ɞɥɹ ɩɪɢɝɨɬɭ-

ɜɚɧɧɹ ɪɨɫɥɢɧɧɨɝɨ ɦɨɥɨɤɚ ɞɨɰɿɥɶɧɨ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɹɞɪɚ ɜɨɥɨɫɶɤɨɝɨ ɝɨɪɿɯɭ. 

ɉɥɨɞɢ ɜɨɥɨɫɶɤɨɝɨ ɝɨɪɿɯɭ є ɞɠɟɪɟɥɨɦ ɛɚɝɚɬɶɨɯ ɛɿɨɥɨɝɿɱɧɨ ɰɿɧɧɢɯ ɿ ɤɨɪɢɫɧɢɯ ɞɥɹ 

ɥɸɞɢɧɢ ɪɟɱɨɜɢɧ. əɞɪɚ ɰɢɯ ɝɨɪɿɯɿɜ ɯɚɪɚɤɬɟɪɢɡɭɸɬɶɫɹ ɜɢɫɨɤɢɦ ɜɦɿɫɬɨɦ ɛɿɥɤɿɜ ɡ 

ɩɨɜɧɨɰɿɧɧɢɦ ɚɦɿɧɨɤɢɫɥɨɬɧɢɦ ɫɤɥɚɞɨɦ, ɜɟɥɢɤɢɦ ɜɦɿɫɬɨɦ ɠɢɪɿɜ, ɹɤɿ ɩɪɟɞɫɬɚɜɥɟ-

ɧɿ ɟɫɟɧɰɿɣɧɢɦɢ ɠɢɪɧɢɦɢ ɤɢɫɥɨɬɚɦɢ, ɡɧɚɱɧɢɦ ɜɦɿɫɬɨɦ ɯɚɪɱɨɜɢɯ ɜɨɥɨɤɨɧ ɬɚ ɛɚ-

ɝɚɬɢɦ ɦɿɧɟɪɚɥɶɧɨ – ɜɿɬɚɦɿɧɧɢɦ ɫɤɥɚɞɨɦ. Ɉɫɨɛɥɢɜɨʀ ɭɜɚɝɢ ɡɚɫɥɭɝɨɜɭє ɫɩɿɜɜɿɞ-

ɧɨɲɟɧɧɹ ɉɇɀɄ ɭ ɹɞɪɿ ɜɨɥɨɫɶɤɨɝɨ ɝɨɪɿɯɭ ɬɚ ɣɨɝɨ ɧɢɡɶɤɚ ɰɿɧɚ, ɩɨɪɿɜɧɹɧɨ ɡ ɿɧ-

ɲɨɸ ɫɢɪɨɜɢɧɨɸ. 
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 ɇɚ ɫɶɨɝɨɞɧɿ ɹɞɪɚ ɜɨɥɨɫɶɤɨɝɨ ɝɨɪɿɯɭ, ɹɤ ɿ ɿɧɲɚ ɝɨɪɿɯɨɩɥɿɞɧɚ ɫɢɪɨɜɢɧɚ, ɜɢ-

ɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɜ ɨɫɧɨɜɧɨɦɭ ɞɥɹ ɜɢɪɨɛɧɢɰɬɜɚ ɨɥɿʀ ɚɛɨ ɩɪɨɫɬɨ ɞɥɹ ɯɚɪɱɭɜɚɧɧɹ. 

Ⱥɥɟ ʀɯ ɛɚɝɚɬɢɣ ɯɿɦɿɱɧɢɣ ɫɤɥɚɞ ɫɜɿɞɱɢɬɶ ɩɪɨ ɩɟɪɫɩɟɤɬɢɜɭ ɜɢɤɨɪɢɫɬɚɧɧɹ ɝɨɪɿɯɿɜ, 

ɹɤ ɫɢɪɨɜɢɧɢ ɞɥɹ ɜɢɪɨɛɧɢɰɬɜɚ ɩɪɨɞɭɤɬɿɜ ɯɚɪɱɭɜɚɧɧɹ ɡ ɜɢɪɚɠɟɧɢɦ ɨɡɞɨɪɨɜɱɢɦ 

ɟɮɟɤɬɨɦ.  

ɉɥɨɞɢ ɜɨɥɨɫɶɤɨɝɨ ɝɨɪɿɯɭ ɦɿɫɬɹɬɶ ɤɨɦɩɥɟɤɫ ɮɿɡɿɨɥɨɝɿɱɧɨ – ɮɭɧɤɰɿɨɧɚɥɶ-

ɧɢɯ ɿɧɝɪɟɞɿєɧɬɿɜ, ɳɨ ɞɨɡɜɨɥɹє ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ʀɯ ɭ ɹɤɨɫɬɿ ɫɢɪɨɜɢɧɢ ɞɥɹ ɨɬɪɢ-

ɦɚɧɧɹ ɩɪɨɞɭɤɰɿʀ, ɹɤɚ ɜɨɥɨɞɿє ɜɢɫɨɤɢɦɢ ɫɩɨɠɢɜɱɢɦɢ ɜɥɚɫɬɢɜɨɫɬɹɦɢ. ȼɨɥɨɫɶɤɿ 

ɝɨɪɿɯɢ ɦɿɫɬɹɬɶ ɛɥɢɡɶɤɨ 15 ɝ  ɛɿɥɤɿɜ, ɛɿɥɶɲɟ 60 ɝ ɠɢɪɿɜ, 7 ɝ ɜɭɝɥɟɜɨɞɿɜ, 4,6 ɝ ɤɥɿɬ-

ɤɨɜɢɧɢ ɜ 100 ɝ ɫɢɪɨɝɨ ɩɪɨɞɭɤɬɭ Д1β0 – 122] .  

ɋɬɢɝɥɿ ɩɥɨɞɢ ɜɨɥɨɫɶɤɨɝɨ ɝɨɪɿɯɭ ɩɨɡɢɬɢɜɧɨ ɜɩɥɢɜɚɸɬɶ ɧɚ ɪɨɛɨɬɭ ɝɨɥɨɜɧɨ-

ɝɨ ɦɨɡɤɭ. ɉɪɢ ʀɯ ɜɠɢɜɚɧɧɿ ɩɨɥɿɩɲɭєɬɶɫɹ ɤɪɨɜɨɨɛɿɝ, ɜɱɚɫɧɨ ɧɚɞɯɨɞɹɬɶ ɩɨɠɢɜɧɿ 

ɪɟɱɨɜɢɧɢ ɿ ɤɢɫɟɧɶ, ɿ, ɹɤ ɧɚɫɥɿɞɨɤ, ɦɨɡɨɤ ɨɬɪɢɦɭє ɜɫɿ ɧɟɨɛɯɿɞɧɿ ɧɭɬɪɿєɧɬɢ ɞɥɹ ɩɨ-

ɜɧɨɰɿɧɧɨɝɨ ɮɭɧɤɰɿɨɧɭɜɚɧɧɹ. Ɍɚɤɨɠ ɭ ɹɞɪɚɯ ɝɨɪɿɯɭ ɦɿɫɬɢɬɶɫɹ ɩɪɢɪɨɞɧɢɣ ɣɨɞ, 

ɧɟɨɛɯɿɞɧɢɣ ɞɥɹ ɪɨɛɨɬɢ ɳɢɬɨɜɢɞɧɨʀ ɡɚɥɨɡɢ, ɚ ɯɚɪɱɨɜɿ ɜɨɥɨɤɧɚ, ɳɨ ɦɿɫɬɹɬɶɫɹ ɭ 

ɹɞɪɚɯ, ɦɚɸɬɶ ɩɨɡɢɬɢɜɧɢɣ ɜɩɥɢɜ ɧɚ ɪɨɛɨɬɭ ɲɥɭɧɤɨɜɨ-ɤɢɲɤɨɜɨɝɨ ɬɪɚɤɬɭ.  

ɉɟɪɟɪɚɯɨɜɚɧɿ ɩɨɡɢɬɢɜɧɿ ɜɥɚɫɬɢɜɨɫɬɿ ɜɨɥɨɫɶɤɨɝɨ ɝɨɪɿɯɭ ɫɜɿɞɱɚɬɶ ɩɪɨ ɞɨɰɿ-

ɥɶɧɿɫɬɶ ɣɨɝɨ ɜɢɤɨɪɢɫɬɚɧɧɹ ɞɥɹ ɜɢɝɨɬɨɜɥɟɧɧɹ ɩɪɨɞɭɤɰɿʀ, ɩɪɢɡɧɚɱɟɧɨʀ ɞɥɹ ɥɸɞɟɣ 

ɫɯɢɥɶɧɢɯ ɞɨ ɚɥɟɪɝɿʀ, ɨɪɝɚɧɿɡɦ ɹɤɢɯ ɧɟ ɫɩɪɢɣɦɚє ɨɤɪɟɦɢɯ ɛɿɥɤɿɜ ɬɜɚɪɢɧɧɨɝɨ ɿ ɪɨ-

ɫɥɢɧɧɨɝɨ ɩɨɯɨɞɠɟɧɧɹ, ɚ ɜɢɫɨɤɢɣ ɜɦɿɫɬ ɠɢɪɭ, ɳɨ ɯɚɪɚɤɬɟɪɢɡɭєɬɶɫɹ ɟɫɟɧɰɿɣɧɢɦ 

ɠɢɪɧɨɤɢɫɥɨɬɧɢɦ ɫɤɥɚɞɨɦ ɫɜɿɞɱɢɬɶ ɩɪɨ ɞɨɰɿɥɶɧɿɫɬɶ ɜɢɤɨɪɢɫɬɚɧɧɹ ɜɨɥɨɫɶɤɢɯ 

ɝɨɪɿɯɿɜ ɞɥɹ ɜɢɪɨɛɧɢɰɬɜɚ ɟɦɭɥɶɫɿɣɧɢɯ ɯɚɪɱɨɜɢɯ ɩɪɨɞɭɤɬɿɜ. 

ȼɢɤɨɪɢɫɬɚɧɧɹ ɜɨɥɨɫɶɤɨɝɨ ɝɨɪɿɯɭ ɚɤɬɭɚɥɶɧɟ ɧɟ ɬɿɥɶɤɢ ɞɥɹ ɍɤɪɚʀɧɢ, ɚɥɟ ɣ 

ɞɥɹ ɛɚɝɚɬɶɨɯ ɤɪɚʀɧ ɫɜɿɬɭ.  ɇɚɣɛɿɥɶɲ ɜɟɥɢɤɢɦɢ ɜɢɪɨɛɧɢɤɚɦɢ ɜɨɥɨɫɶɤɨɝɨ ɝɨɪɿɯɚ є 

Ʉɢɬɚɣ (ɩɨɧɚɞ 700 ɬɢɫ. ɬ) ɿ ɋɒȺ (4γ0 ɬɢɫ. ɬ). ɉɪɢɱɨɦɭ ɜ ɋɒȺ ɩɪɚɤɬɢɱɧɨ ɜɟɫɶ 

ɜɨɥɨɫɶɤɢɣ ɝɨɪɿɯ ɜɢɪɨɳɭєɬɶɫɹ ɬɿɥɶɤɢ ɜ ɨɞɧɨɦɭ ɲɬɚɬɿ –  Ʉɚɥɿɮɨɪɧɿʀ. ɍɤɪɚʀɧɚ, ɯɨ-

ɱɚ ɿ ɦɚє ɡɧɚɱɧɨ ɧɢɠɱɿ ɩɨɤɚɡɧɢɤɢ (1β0 – 1γ0 ɬɢɫ. ɬ), ɚɥɟ ɜɫɟ ɠ ɡɚɣɦɚє ɝɿɞɧɟ ɦɿɫɰɟ 

ɜ ɪɟɣɬɢɧɝɭ ɤɪɚʀɧ –  ɜɢɪɨɛɧɢɤɿɜ ɜɨɥɨɫɶɤɢɯ ɝɨɪɿɯɿɜ. 

  Ɏɚɯɿɜɰɹɦɢ ɬɚ ɦɟɞɢɤɚɦɢ ɜɜɚɠɚєɬɶɫɹ, ɳɨ ɝɨɥɨɜɧɢɦ ɞɠɟɪɟɥɨɦ ɉɇɀɄ ω-γ є 

ɪɢɛ’ɹɱɢɣ ɠɢɪ, ɩɪɢɫɭɬɧɿɣ ɜ ɪɿɡɧɢɯ ɫɨɪɬɚɯ ɪɢɛɢ – ɥɨɫɨɫɟɜɢɯ, ɮɨɪɟɥɿ, ɬɪɿɫɰɿ (ɜɦɿɫɬ 
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ɉɇɀɄ ɤɨɥɢɜɚєɬɶɫɹ ɜɿɞ 1,γ ɞɨ β,β ɝ / 100 ɝ). Ȳɫɬɢ ɪɢɛɭ ɩɨɬɪɿɛɧɨ β – γ ɪɚɡɢ ɧɚ ɬɢ-

ɠɞɟɧɶ, ɜɚɝɚ ɩɨɪɰɿʀ – ɛɥɢɡɶɤɨ 85 – 100 ɝ Д1β6, 127]. 

ɀɢɪɢ ɜɨɥɨɫɶɤɨɝɨ ɝɨɪɿɯɚ ɦɿɫɬɹɬɶ ɝɨɥɨɜɧɢɦ ɱɢɧɨɦ ɥɟɰɢɬɢɧ ɿ ɧɟɧɚɫɢɱɟɧɿ 

ɠɢɪɧɿ ɤɢɫɥɨɬɢ, ɜ ɫɤɥɚɞɿ ɹɤɢɯ ɩɟɪɟɜɚɠɚɸɬɶ ɉɇɀɄ. ɋɟɪɟɞ ɉɇɀɄ ɜɢɞɿɥɹɸɬɶɫɹ 

ɥɿɧɨɥɟɜɚ ɿ ɥɿɧɨɥɟɧɨɜɚ ɤɢɫɥɨɬɢ, ɹɤɿ ɫɤɥɚɞɚɸɬɶ γ1,8 % ɬɚ 6,8 %, ɜɿɞɩɨɜɿɞɧɨ, ɜɿɞ 

ɡɚɝɚɥɶɧɨʀ ɤɿɥɶɤɨɫɬɿ ɠɢɪɭ Д1βγЖ. Ʌɿɧɨɥɟɜɚ ɤɢɫɥɨɬɚ ɡɧɢɠɭє ɪɿɜɟɧɶ ɯɨɥɟɫɬɟɪɢɧɭ, 

ɩɪɢɣɦɚє ɭɱɚɫɬɶ ɭ ɮɨɪɦɭɜɚɧɧɿ ɧɟɪɜɨɜɨʀ ɬɤɚɧɢɧɢ ɿ ɜɢɪɨɛɧɢɰɬɜɿ ɚɧɬɢɬɿɥ. Ʌɿɧɨɥɟ-

ɧɨɜɚ ɠɢɪɧɚ ɤɢɫɥɨɬɚ ɜɯɨɞɢɬɶ ɞɨ ɫɤɥɚɞɭ ω – γ ɠɢɪɧɢɯ ɤɢɫɥɨɬ, ɡɧɢɠɭє ɪɿɜɟɧɶ ɯɨ-

ɥɟɫɬɟɪɢɧɭ ɿ ɬɪɢɝɥɿɰɟɪɢɞɿɜ ɭ ɤɪɨɜɿ, ɩɨɩɟɪɟɞɠɚє ɮɨɪɦɭɜɚɧɧɹ ɬɪɨɦɛɿɜ ɭ ɤɪɨɜɨɧɨɫ-

ɧɢɯ ɫɭɞɢɧɚɯ, ɡɭɩɢɧɹє ɡɚɩɚɥɶɧɿ ɩɪɨɰɟɫɢ.  

ȼɨɥɨɫɶɤɢɣ ɝɨɪɿɯ ɦɿɫɬɢɬɶ ɞɨ 15,6 % ɜɢɫɨɤɨɹɤɿɫɧɨɝɨ ɛɿɥɤɚ, ɳɨ ɛɿɥɶɲɟ ɧɿɠ ɭ 

ɚɪɚɯɿɫɿ, ɿ ɦɚɣɠɟ ɫɬɿɥɶɤɢ, ɹɤ ɿ ɭ ɦɢɝɞɚɥɸ. ɇɚ ɞɭɦɤɭ ɦɟɞɢɤɿɜ, ɛɿɥɤɢ ɜɨɥɨɫɶɤɨɝɨ 

ɝɨɪɿɯɚ ɡɚ ɫɜɨєɸ ɰɿɧɧɿɫɬɸ ɧɟ ɩɨɫɬɭɩɚɸɬɶɫɹ ɛɿɥɤɚɦ ɬɜɚɪɢɧɧɨɝɨ ɩɨɯɨɞɠɟɧɧɹ.  

ȼɦɿɫɬ ɜɭɝɥɟɜɨɞɿɜ ɭ ɹɞɪɚɯ ɜɨɥɨɫɶɤɨɝɨ ɝɨɪɿɯɭ ɫɬɚɧɨɜɢɬɶ ɬɿɥɶɤɢ 7 %, ɳɨ ɡɧɚ-

ɱɧɨ ɦɟɧɲɟ, ɧɿɠ ɭ ɿɧɲɢɯ ɝɨɪɿɯɚɯ. ȼɭɝɥɟɜɨɞɢ ɩɪɟɞɫɬɚɜɥɟɧɿ ɜ ɨɫɧɨɜɧɨɦɭ ɨɥɿɝɨɫɚ-

ɯɚɪɢɞɚɦɢ (ɞɟɤɫɬɪɢɧɚɦɢ) ɿ ɧɟɜɟɥɢɤɨɸ ɤɿɥɶɤɿɫɬɸ ɰɭɤɪɿɜ, ɬɚɤɢɯ ɹɤ ɰɭɤɪɨɡɚ ɿ ɞɟɤ-

ɫɬɪɨɡɢ. Ɍɨɦɭ ɯɜɨɪɿ ɧɚ ɞɿɚɛɟɬ ɞɨɛɪɟ ɫɩɪɢɣɦɚɸɬɶ ɜɨɥɨɫɶɤɢɣ ɝɨɪɿɯ ɭ ɫɤɥɚɞɿ ɯɚɪɱɨ-

ɜɢɯ ɩɪɨɞɭɤɬɿɜ Д1β4, 1β5Ж.  

Ɍɚɤɢɦ ɱɢɧɨɦ, ɯɿɦɿɱɧɢɣ ɫɤɥɚɞ ɜɨɥɨɫɶɤɨɝɨ ɝɨɪɿɯɚ, ɣɨɝɨ ɩɨɠɢɜɧɚ ɿ ɛɿɨɥɨɝɿɱ-

ɧɚ ɰɿɧɧɿɫɬɶ ɫɜɿɞɱɚɬɶ ɩɪɨ ɩɟɪɫɩɟɤɬɢɜɭ ɜɢɤɨɪɢɫɬɚɧɧɹ ʀɯ, ɹɤ ɫɢɪɨɜɢɧɢ, ɞɥɹ ɜɢɪɨɛ-

ɧɢɰɬɜɚ ɩɪɨɞɭɤɬɿɜ ɯɚɪɱɭɜɚɧɧɹ ɨɡɞɨɪɨɜɱɨɝɨ ɫɩɪɹɦɭɜɚɧɧɹ.  

 

1.3.2. ɇ ɚ ɫ ɿ ɧ ɧ ɹ  ɱ ɿ ɚ  ( ɒ ɚ ɜ ɥ ɿ ʀ  ɛ ɿ ɥ ɨ ʀ ) . ɇɚ ɫɶɨɝɨɞɧɿ, ɧɚ ɪɢɧɤɭ 

ɩɪɨɞɨɜɨɥɶɱɢɯ ɬɨɜɚɪɿɜ ɡ’ɹɜɥɹɸɬɶɫɹ ɩɪɨɞɭɤɬɢ, ɳɨ ɦɿɫɬɹɬɶ ɧɚɫɿɧɧɹ ɱɿɚ ɚɛɨ ɲɚɜɥɿʀ 

ɿɫɩɚɧɫьɤɨʀ (ɥɚɬ. Salvia hispanica), ɹɤɟ є ɬɪɚɞɢɰɿɣɧɢɦ ɯɚɪɱɨɜɢɦ ɩɪɨɞɭɤɬɨɦ ɞɥɹ 

ɰɟɧɬɪɚɥɶɧɨʀ ɿ ɩɿɜɞɟɧɧɨʀ Ⱥɦɟɪɢɤɢ, ɚ ɬɚɤɨɠ ɜɠɢɜɚєɬɶɫɹ ɜɟɝɟɬɚɪɿɚɧɰɹɦɢ ɧɚɲɨʀ 

ɤɪɚʀɧɢ. ɋɜɿɬɨɜɚ ɩɪɨɦɢɫɥɨɜɿɫɬɶ ɜɢɤɨɪɢɫɬɨɜɭє ɧɚɫɿɧɧɹ ɱɿɚ ɩɪɢ ɜɢɪɨɛɧɢɰɬɜɿ ɯɚɪ-

ɱɨɜɢɯ ɞɨɛɚɜɨɤ, ɫɭɯɢɯ ɡɟɪɧɨɜɢɯ ɫɧɿɞɚɧɤɿɜ, ɤɨɧɞɢɬɟɪɫɶɤɢɯ ɜɢɪɨɛɿɜ ɬɚ ɧɚɩɨʀɜ, ɡɨ-

ɤɪɟɦɚ ɩɪɨɬɟʀɧɨɜɢɯ ɤɨɤɬɟɣɥɿɜ, ɹɤɿ ɜɢɩɭɫɤɚɸɬɶɫɹ ɡ ɩɟɜɧɢɦ ɪɿɜɧɟɦ ɛɿɥɤɚ ɬɚ 

ɉɇɀɄ. Ɍɚɤɨɠ ɱɿɚ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɜ ɹɤɨɫɬɿ ɯɚɪɱɨɜɨɝɨ ɿɧɝɪɟɞɿєɧɬɭ ɩɪɢ ɜɢɪɨɛ-
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ɧɢɰɬɜɿ ɩɪɨɬɟʀɧɨɜɢɯ ɛɚɬɨɧɱɢɤɿɜ, ɿɧɫɬɚɧɬɧɢɯ ɧɚɩɨʀɜ, ɚ ɬɚɤɨɠ ɹɤ ɡɚɝɭɫɧɢɤ. Ȼɨɪɨɲ-

ɧɨ ɧɚɫɿɧɧɹ ɱɿɚ ɜɤɥɸɱɚɸɬɶ ɭ ɯɥɿɛɨɛɭɥɨɱɧɿ ɜɢɪɨɛɢ, ɤɨɧɞɢɬɟɪɫɶɤɿ ɧɚɱɢɧɤɢ, ɝɥɚɡɭ-

ɪɿ, ɠɟɥɟ ɬɨɳɨ Д1β8 – 132].  

ɇɚɫɿɧɧɹ ɱɿɚ ɰɿɧɭєɬɶɫɹ ɹɤ ɧɚɬɭɪɚɥɶɧɢɣ ɩɪɨɞɭɤɬ, ɹɤɢɣ ɦɚє ɛɚɝɚɬɨɝɪɚɧɧɿ ɰɿ-

ɥɸɳɿ ɜɥɚɫɬɢɜɨɫɬɿ. ȼɚɠɥɢɜɨɸ ɨɫɨɛɥɢɜɿɫɬɸ ɯɿɦɿɱɧɨɝɨ ɫɤɥɚɞɭ ɱɿɚ є ɩɨɜɧɚ ɜɿɞɫɭɬ-

ɧɿɫɬɶ ɝɥɸɬɟɧɭ, ɳɨ ɞɨɡɜɨɥɹє ɣɨɝɨ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɜ ɩɪɨɞɭɤɬɚɯ ɯɚɪɱɭɜɚɧɧɹ, 

ɩɪɢɡɧɚɱɟɧɢɯ ɞɥɹ ɥɸɞɟɣ ɯɜɨɪɢɯ ɧɚ ɰɟɥɿɚɤɿɸ [123, 124]. ɉɪɨɜɟɞɟɧɢɣ ɚɧɚɥɿɡ ɩɚɬɟ-

ɧɬɢɯ ɦɚɬɟɪɿɚɥɿɜ ɫɜɿɞɱɢɬɶ, ɳɨ ɧɚɫɿɧɧɹ ɱɿɚ ɡɚɛɟɡɩɟɱɭє ɞɨɜɝɨɬɪɢɜɚɥɭ ɹɤɿɫɬɶ ɩɪɨɞɭ-

ɤɬɿɜ ɡ ɪɿɡɧɢɦ ɜɦɿɫɬɨɦ ɠɢɪɭ ɭ ɲɢɪɨɤɨɦɭ ɞɿɚɩɚɡɨɧɿ ɪɇ ɯɚɪɱɨɜɨɝɨ ɫɟɪɟɞɨɜɢɳɚ ɜ 

ɩɪɨɰɟɫɿ ɡɛɟɪɿɝɚɧɧɹ. Ʉɿɥɶɤɿɫɬɶ ɛɿɥɤɚ ɜ ɧɚɫɿɧɧɿ ɱɿɚ ɤɨɥɢɜɚєɬɶɫɹ ɜ ɦɟɠɚɯ 1λ – 23 %, 

ɠɢɪɭ – 32 – γλ %,  ɜɭɝɥɟɜɨɞɿɜ – γ8 %, ɞɨ ɫɤɥɚɞɭ ɹɤɢɯ ɜɯɨɞɢɬɶ γ0 % ɧɟɪɨɡɱɢɧɧɢɯ 

ɯɚɪɱɨɜɢɯ ɜɨɥɨɤɨɧ,  γ % – ɪɨɡɱɢɧɧɢɯ ɿ ɦɚɣɠɟ 5 % ɰɭɤɪɿɜ Д1γγ]. 

        Ɋɢɫ 1.1 Ɏɨɬɨɝɪɚɮɿɹ ɧɚɫɿɧɧɹ ɱɿɚ.        

ɇɚɫɿɧɧɹ ɱɿɚ ɦɿɫɬɢɬɶ ɜ ɤɿɥɶɤɚ ɪɚɡɿɜ 

ɛɿɥɶɲɟ ɨɥɿʀ, ɧɿɠ ɡɟɪɧɨɜɿ ɤɭɥɶɬɭɪɢ, ɡ 

ɧɚɣɜɢɳɢɦ ɪɿɜɧɟɦ ω – γ ɠɢɪɧɢɯ ɤɢɫ-

ɥɨɬ, ɞɨ ɫɤɥɚɞɭ ɹɤɢɯ ɜɯɨɞɢɬɶ 41 – 59 % 

ɚɥɶɮɚ– ɥɿɧɨɥɟɧɨɜɨʀ (ω – 3), 18 – 25 % 

ɥɿɧɨɥɟɜɨʀ (ω – 6) ɤɢɫɥɨɬɢ. ɍ ɩɨɪɿɜ-

ɧɹɧɧɿ ɡ ɿɧɲɢɦɢ ɩɪɨɞɭɤɬɚɦɢ, ɹɤɿ ɜɜɚ-

ɠɚɸɬɶɫɹ ɛɚɝɚɬɢɦɢ ɧɚ ɜɦɿɫɬ ω – γ, ɤɿ-

ɥɶɤɿɫɬɶ ɠɢɪɧɢɯ ɤɢɫɥɨɬ ɰɶɨɝɨ ɫɿɦɟɣɫɬ-

ɜɚ ɜ ɧɚɫɿɧɧɿ ɱɿɚ ɦɚɣɠɟ ɜ β ɪɚɡɢ ɛɿɥɶɲɟ, 

ɧɿɠ ɜ ɿɤɪɿ ɥɨɫɨɫɹ, ɜ γ ɪɚɡɢ ɛɿɥɶɲɟ, ɧɿɠ 

  ɜ ɩɟɱɿɧɰɿ ɬɪɿɫɤɢ ɿ ɜ 4β ɪɚɡɢ ɛɿɥɶɲɟ, ɧɿɠ ɜ ɨɥɢɜɤɨɜɿɣ ɨɥɿʀ. ȼɦɿɫɬ ω – γ ɠɢɪɧɢɯ 

ɤɢɫɥɨɬ ɜ ɧɚɫɿɧɧɿ ɱɿɚ ɫɬɚɧɨɜɢɬɶ ɜ ɫɟɪɟɞɧɶɨɦɭ β1 %, ɜ ɬɨɣ ɱɚɫ ɹɤ ɭ ɧɚɫɿɧɧɿ ɥɶɨɧɭ – 

ɬɿɥɶɤɢ 17 %.  ɉɪɢ ɰɶɨɦɭ ɜɿɞɡɧɚɱɚєɬɶɫɹ, ɳɨ ɜ ɧɚɫɿɧɧɿ ɱɿɚ ɠɢɪɧɿ ɤɢɫɥɨɬɢ ω – γ ɿ  

ω – 6 ɡɧɚɯɨɞɹɬɶɫɹ ɭ ɫɩɿɜɜɿɞɧɨɲɟɧɧɿ 1μ4 – 1μ6, ɹɤɢɣ є ɫɩɪɢɹɬɥɢɜɢɦ ɞɥɹ ɤɪɚɳɨɝɨ 

ɡɚɫɜɨєɧɧɹ ɧɟɡɚɦɿɧɧɢɯ ɉɇɀɄ ɜ ɨɪɝɚɧɿɡɦɿ ɥɸɞɢɧɢ. ɀɢɪɧɿ ɤɢɫɥɨɬɢ ω – γ ɩɨɤɪɚ-

ɳɭɸɬɶ ɪɨɛɨɬɭ ɫɟɪɰɟɜɨ-ɫɭɞɢɧɧɨʀ ɫɢɫɬɟɦɢ, ɡɧɢɠɭɸɬɶ ɪɢɡɢɤ ɫɟɪɰɟɜɢɯ ɧɚɩɚɞɿɜ ɿ 
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ɿɧɮɚɪɤɬɿɜ, ɧɨɪɦɚɥɿɡɭɸɬɶ ɤɪɨɜ’ɹɧɢɣ ɬɢɫɤ, ɚ ω – 6 – ɩɨɤɪɚɳɭє ɡɝɨɪɬɚɧɧɹ ɤɪɨɜɿ, 

ɡɧɢɠɭє ɪɿɜɟɧɶ ɯɨɥɟɫɬɟɪɢɧɭ ɜ ɤɪɨɜɿ, ɡɚɛɟɡɩɟɱɭє ɡɞɨɪɨɜɢɣ ɫɬɚɧ ɲɤɿɪɢ ɬɨɳɨ. 

Ɉɫɨɛɥɢɜɨ ɫɥɿɞ ɜɿɞɡɧɚɱɢɬɢ, ɳɨ ɜɟɥɢɤɢɣ ɜɦɿɫɬ ɩɪɢɪɨɞɧɢɯ ɜɢɫɨɤɨɚɤɬɢɜɧɢɯ 

ɚɧɬɢɨɤɫɢɞɚɧɬɿɜ, ɬɚɤɢɯ ɹɤ ɤɚɮɟʀɧɨɜɚ ɿ ɯɥɨɪɨɝɟɧɨɜɚ ɤɢɫɥɨɬɢ, ɦɿɪɢɰɟɬɢɧ, ɤɟɦɩɮɟ-

ɪɨɥ ɿ ɮɥɚɜɨɧɨɥɢ, ɡɚɛɟɡɩɟɱɭє ɫɬɿɣɤɿɫɬɶ ɉɇɀɄ, ɹɤɿ ɧɟ ɨɤɢɫɥɸɸɬɶɫɹ ɧɚɜɿɬɶ ɩɪɢ 

ɛɚɝɚɬɨɪɿɱɧɨɦɭ ɡɛɟɪɿɝɚɧɧɿ ɧɚɫɿɧɧɹ ɭ ɡɜɢɱɚɣɧɢɯ ɭɦɨɜɚɯ, ɚ ɬɚɤɨɠ ɧɟ ɡɦɿɧɸɸɬɶɫɹ 

ɩɿɞ ɞɿєɸ ɬɟɩɥɨɜɨʀ ɤɭɥɿɧɚɪɧɨʀ ɨɛɪɨɛɤɢ Д1γ4Ж. Ⱥɧɬɢɨɤɫɢɞɚɧɬɢ ɧɚɫɿɧɧɹ ɱɿɚ ɡɚɯɢ-

ɳɚɸɬɶ ɨɪɝɚɧɿɡɦ ɜɿɞ ɨɤɢɫɥɸɜɚɥɶɧɨɝɨ ɫɬɪɟɫɭ, ɜɿɥɶɧɢɯ ɪɚɞɢɤɚɥɿɜ, ɩɟɪɟɞɱɚɫɧɨɝɨ 

ɫɬɚɪɿɧɧɹ. Ɂɚ ɜɦɿɫɬɨɦ ɚɧɬɢɨɤɫɢɞɚɧɬɿɜ ɧɚɫɿɧɧɹ ɲɚɜɥɿʀ ɿɫɩɚɧɫɶɤɨʀ ɜɢɩɟɪɟɞɠɚє ɧɚ-

ɜɿɬɶ ɫɜɿɠɿ ɹɝɨɞɢ ɱɨɪɧɢɰɿ.  

Ɂɚ ɪɟɡɭɥɶɬɚɬɚɦɢ ɞɨɫɥɿɞɠɟɧɶ ɯɿɦɿɱɧɨɝɨ ɫɤɥɚɞɭ ɿ ɛɿɨɥɨɝɿɱɧɨʀ ɰɿɧɧɨɫɬɿ ɧɚ-

ɫɿɧɧɹ ɱɿɚ ɧɚɤɨɩɢɱɟɧɨ ɛɚɝɚɬɨ ɞɚɧɢɯ, ɪɨɡɪɨɛɥɟɧɨ ɪɹɞ ɤɭɥɿɧɚɪɧɢɯ ɪɟɰɟɩɬɿɜ, ɞɟ ɧɚ-

ɫɿɧɧɹ ɲɚɜɥɿʀ ɿɫɩɚɧɫɶɤɨʀ ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɭ ɰɿɥɨɦɭ, ɩɨɞɪɿɛɧɟɧɨɦɭ ɚɛɨ ɪɨɡɦɟɥɟ-

ɧɨɦɭ ɜɢɝɥɹɞɿ. Ⱦɿєɬɨɥɨɝɢ ɬɚ ɧɚɭɤɨɜɰɿ ɡ ɬɟɯɧɨɥɨɝɿʀ ɯɚɪɱɭɜɚɧɧɹ ɩɪɨɜɟɥɢ ɩɨɪɿɜɧɹ-

ɥɶɧɢɣ ɚɧɚɥɿɡ ɯɿɦɿɱɧɨɝɨ ɫɤɥɚɞɭ ɧɚɫɿɧɧɹ ɱɿɚ ɡɚ ɯɚɪɱɨɜɨɸ ɿ ɛɿɨɥɨɝɿɱɧɨɸ ɰɿɧɧɿɫɬɸ ɡ 

ɩɪɨɞɭɤɬɚɦɢ, ɹɤɿ є ɧɚɣɤɪɚɳɢɦɢ ɩɨɫɬɚɱɚɥɶɧɢɤɚɦɢ ɩɟɜɧɢɯ ɛɿɨɥɨɝɿɱɧɨ ɰɿɧɧɢɯ ɪɟ-

ɱɨɜɢɧ, ɿ ɜɢɡɧɚɱɢɥɢ, ɳɨ ɡɚ ɜɦɿɫɬɨɦ ɠɢɪɧɢɯ ɤɢɫɥɨɬ ω – γ, ɛɿɥɤɿɜ ɿ ɤɥɿɬɤɨɜɢɧɢ ɧɚ-

ɫɿɧɧɹ ɱɿɚ ɭ ɛɚɝɚɬɨ ɪɚɡɿɜ ɜɢɩɟɪɟɞɠɚє ɞɟɹɤɿ ɩɪɨɞɭɤɬɢ ɪɨɫɥɢɧɧɨɝɨ ɿ ɬɜɚɪɢɧɧɨɝɨ ɩɨ-

ɯɨɞɠɟɧɧɹ. Ɍɚɤ, ɧɚɫɿɧɧɹ ɱɿɚ ɦɿɫɬɢɬɶ ω – γ ɜ 8 ɪɚɡɿɜ ɛɿɥɶɲɟ, ɧɿɠ ɥɨɫɨɫɟɜɿ; ɤɚɥɶɰɿɸ 

– ɜ 6 ɪɚɡɿɜ ɛɿɥɶɲɟ, ɧɿɠ ɦɨɥɨɤɨ; ɫɟɥɟɧɭ – ɜ β ɪɚɡɢ ɛɿɥɶɲɟ, ɧɿɠ ɥɶɨɧ. Ɂɚ ɜɦɿɫɬɨɦ 

ɚɧɬɢɨɤɫɢɞɚɧɬɿɜ – β5 ɝ ɧɚɫɿɧɧɹ ɱɿɚ ɦɨɠɟ ɡɚɦɿɧɢɬɢ λ00 ɝ ɚɩɟɥɶɫɢɧɿɜ ɚɛɨ 150 ɝ ɱɨ-

ɪɧɢɰɿ Д1γ5].  

Ʌɿɞɟɪɚɦɢ ɡ ɩɟɪɟɪɨɛɤɢ ɧɚɫɿɧɧɹ ɱɿɚ є ɋɒȺ, Ʉɚɧɚɞɚ, Ⱥɜɫɬɪɚɥɿɹ ɿ ɇɨɜɚ Ɂɟɥɚ-

ɧɞɿɹ. ɋɥɿɞ ɡɚɡɧɚɱɢɬɢ, ɳɨ ɜ ɤɪɚʀɧɚɯ Єɜɪɨɩɢ ɡɧɚɱɧɨ ɚɤɬɢɜɧɿɲɟ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ 

ɧɚɫɿɧɧɹ ɥɶɨɧɭ. ɇɚɭɤɨɜɰɹɦɢ ɞɨɫɥɿɞɠɟɧɨ ɯɚɪɱɨɜɭ ɿ ɛɿɨɥɨɝɿɱɧɭ ɰɿɧɧɿɫɬɶ ɧɚɫɿɧɧɹ 

ɥɶɨɧɭ ɬɚ ɣɨɝɨ ɜɢɤɨɪɢɫɬɚɧɧɹ ɜ ɹɤɨɫɬɿ ɛɿɥɤɨɜɨɝɨ ɡɛɚɝɚɱɭɜɚɱɚ ɯɚɪɱɨɜɢɯ ɩɪɨɞɭɤɬɿɜ. 

ȼɿɞɨɦɿ ɞɨɫɥɿɞɠɟɧɧɹ ɩɪɨɰɟɫɭ ɟɤɫɬɪɚɝɭɜɚɧɧɹ ɫɥɢɡɨɜɢɯ ɨɛɨɥɨɧɨɤ ɿɡ ɧɚɫɿɧɧɹ ɥɶɨɧɭ 

ɪɿɡɧɢɦɢ ɟɤɫɬɪɚɝɟɧɬɚɦɢ  ɿ ɩɨɞɚɥɶɲɢɦ ɜɢɡɧɚɱɟɧɧɹɦ ɫɤɥɚɞɭ ɟɤɫɬɪɚɤɬɢɜɧɢɯ ɪɟɱɨ-

ɜɢɧ Д136, 137Ж. ɇɚɫɿɧɧɹ ɱɿɚ ɬɚ ɥɶɨɧɭ ɞɟɳɨ ɩɨɞɿɛɧɿ, ɬɨɦɭ ɞɨɫɥɿɞɠɟɧɧɹ ɧɚɫɿɧɧɹ ɱɿɚ 

ɿ ɪɨɡɪɨɛɤɚ ɪɟɤɨɦɟɧɞɚɰɿɣ ɜɿɞɧɨɫɧɨ ʀɯ ɜɢɤɨɪɢɫɬɚɧɧɹ ɞɥɹ ɫɬɜɨɪɟɧɧɹ ɩɪɨɞɭɤɬɿɜ 
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ɨɡɞɨɪɨɜɱɨɝɨ, ɞɿєɬɢɱɧɨɝɨ ɚɛɨ ɥɿɤɭɜɚɥɶɧɨ– ɩɪɨɮɿɥɚɤɬɢɱɧɨɝɨ ɫɩɪɹɦɭɜɚɧɧɹ є ɧɟɨɛ-

ɯɿɞɧɢɦ. 

 ɋɜɿɬɨɜɢɦɢ ɧɚɭɤɨɜɰɹɦɢ ɜɠɟ ɩɪɨɜɟɞɟɧɿ ɤɥɿɧɿɱɧɿ ɬɚ ɦɿɤɪɨɛɿɨɥɨɝɿɱɧɿ ɞɨɫɥɿ-

ɞɠɟɧɧɹɦ, ɜɢɡɧɚɱɟɧɨ ɛɿɨɥɨɝɿɱɧɭ ɚɤɬɢɜɧɿɫɬɶ ɬɚ ɛɟɡɩɟɱɧɿɫɬɶ ɫɩɨɠɢɜɚɧɧɹ ɧɚɫɿɧɧɹ 

ɱɿɚ. Ɉɬɪɢɦɚɧɿ ɪɟɡɭɥɶɬɚɬɢ ɞɨɫɥɿɞɠɟɧɶ ɡɚɫɜɿɞɱɢɥɢ, ɳɨ ɧɚɫɿɧɧɹ, ɫɥɢɡ ɬɚ ɛɨɪɨɲɧɨ ɡ 

ɧɚɫɿɧɧɹ  ɱɿɚ є ɛɿɨɥɨɝɿɱɧɨ ɰɿɧɧɢɦɢ ɬɚ ɛɟɡɩɟɱɧɢɦɢ ɞɥɹ ɥɸɞɢɧɢ, ɬɨɦɭ ʀɯ ɦɨɠɥɢɜɨ 

ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɩɪɢ ɜɢɪɨɛɧɢɰɬɜɿ ɩɪɨɞɭɤɬɿɜ ɦɚɫɨɜɨɝɨ ɿ ɫɩɟɰɿɚɥɿɡɨɜɚɧɨɝɨ ɩɪɢɡ-

ɧɚɱɟɧɧɹ Д1γ8Ж, ɚɥɟ ɜɿɞɫɭɬɧɿɫɬɶ ɿɧɮɨɪɦɚɰɿʀ ɜɿɞɧɨɫɧɨ ɮɿɡɢɤɨ– ɯɿɦɿɱɧɢɯ ɜɥɚɫɬɢɜɨɫ-

ɬɟɣ ɧɚɫɿɧɧɹ ɱɿɚ ɫɬɜɨɪɸє ɩɟɜɧɿ ɬɪɭɞɧɨɳɿ, ɩɨɜ’ɹɡɚɧɿ ɡ ʀɯ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɭ ɫɤɥɚɞɿ 

ɯɚɪɱɨɜɢɯ ɩɪɨɞɭɤɬɿɜ. 

Ⱦɥɹ ɩɨɪɿɜɧɹɧɧɹ ɧɚɫɿɧɧɹ ɱɿɚ ɬɚ ɥɶɨɧɭ ɨɛɪɚɧɨ ɧɚɣɛɿɥɶɲ ɲɢɪɨɤɨ ɪɨɡɩɨɜɫɸ-

ɞɠɟɧɧɿ ɡɪɚɡɤɢ ɰɢɯ ɨɥɿɣɧɢɯ ɤɭɥɶɬɭɪ – ɧɚɫɿɧɧɹ ɲɚɜɥɿʀ ɿɫɩɚɧɫɶɤɨʀ ɛɿɥɨʀ ɬɚ ɧɚɫɿɧɧɹ 

ɥɶɨɧɭ ɫɨɪɬɭ ɞɨɜɝɭɧɟɰɶ  Д1γ9]. 

Ɍɚɛɥɢɰɹ 1.γ 

ȼɦɿɫɬ ɨɫɧɨɜɧɢɯ ɛɿɨɥɨɝɿɱɧɨ ɰɿɧɧɢɯ ɪɟɱɨɜɢɧ ɭ ɧɚɫɿɧɧɿ ɱɿɚ ɬɚ ɥьɨɧɭ 

ɉɨɤɚɡɧɢɤɢ 
ɇɚɫɿɧɧɹ ɱɿɚ ɇɚɫɿɧɧɹ ɥɶɨɧɭ 

ɝ/100 ɝ ɩɪɨɞɭɤɬɭ 

Ȼɿɥɤɢ  15,6 18,3 

ɀɢɪɢ 30,75 42,2 

ɇɚɫɢɱɟɧɿ ɠɢɪɧɿ ɤɢɫɥɨɬɢ 3,18 3,66 

Ɇɨɧɨɧɟɧɚɫɢɱɟɧɿ ɠɢɪɧɿ ɤɢɫɥɨɬɢ 2,12 7,53 

ɉɨɥɿɧɟɧɚɫɢɱɟɧɿ ɠɢɪɧɿ ɤɢɫɥɨɬɢ 23,34 28,73 

ȼɭɝɥɟɜɨɞɢ  26,15 28,9 

Ɂɨɥɚ  4,8 3,7 

ȼɨɞɚ  5,8 6,9 

ȼɿɬɚɦɿɧɢ, ɦɝ 

ȼɿɬɚɦɿɧ ȿ 1,16 0,31 

ȼɿɬɚɦɿɧ ɋ 5,5 0,7 

ȼɿɬɚɦɿɧ ȼ1 0,45 1,6 

ȼɿɬɚɦɿɧ ɊɊ 6,73 3,18 

ȼɿɬɚɦɿɧ ȼλ, ɦɤɝ 108 90 

Ɇɿɧɟɪɚɥɶɧɿ ɪɟɱɨɜɢɧɢ, ɦɝ 

Ʉɚɥɶɰɿɣ 536 255 

Ɏɨɫɮɨɪ 760 640 



47 
 

ɉɪɨɞɨɜɠɟɧɧɹ ɬɚɛɥ. 1.γ 

ɉɨɤɚɡɧɢɤɢ 
ɇɚɫɿɧɧɹ ɱɿɚ ɇɚɫɿɧɧɹ ɥɶɨɧɭ 

ɝ/100 ɝ ɩɪɨɞɭɤɬɭ 

Ʉɚɥɿɣ 565 813 

Ɂɚɥɿɡɨ 6,7 5,8 

ɋɟɥɟɧ, ɦɤɝ 55,2 25,4 

Ɇɿɞɶ, ɦɤɝ 1400 1200 

 

əɤ ɜɢɞɧɨ ɿɡ ɧɚɜɟɞɟɧɢɯ ɞɚɧɢɯ ɨɛɢɞɜɿ ɧɚɫɿɧɧєɜɿ ɤɭɥɶɬɭɪɢ ɜɨɥɨɞɿɸɬɶ ɜɢɫɨ-

ɤɨɸ ɩɨɠɢɜɧɨɸ ɿ ɛɿɨɥɨɝɿɱɧɨɸ ɰɿɧɧɿɫɬɶ. ɇɚɫɿɧɧɹ ɥɶɨɧɭ ɩɟɪɟɜɢɳɭє ɧɚɫɿɧɧɹ ɱɿɚ ɡɚ 

ɜɦɿɫɬɨɦ ɛɿɥɤɿɜ, ɠɢɪɿɜ ɬɚ ɜɭɝɥɟɜɨɞɿɜ, ɚɥɟ ɜɦɿɫɬ ɦɿɧɟɪɚɥɶɧɢɯ ɪɟɱɨɜɢɧ ɿ ɜɿɬɚɦɿɧɿɜ 

ɡɧɚɱɧɨ ɜɢɳɢɣ ɭ ɧɚɫɿɧɧɿ ɱɿɚ. Ɍɚɤɨɠ ɫɥɿɞ ɡɚɡɧɚɱɢɬɢ, ɳɨ ɞɨ ɫɤɥɚɞɭ ɧɚɫɿɧɧɹ ɱɿɚ 

ɜɯɨɞɢɬɶ ɛɿɥɶɲɟ ɠɢɪɧɢɯ ɤɢɫɥɨɬ ɪɨɞɢɧɢ ω – 3. 

Ⱦɟɬɚɥɶɧɟ ɜɢɜɱɟɧɧɹ ɜɿɬɚɦɿɧɧɨɝɨ ɿ ɦɿɧɟɪɚɥɶɧɨɝɨ ɫɤɥɚɞɭ ɧɚɫɿɧɧɹ ɥɶɨɧɭ ɬɚ ɱɿɚ 

ɩɿɞɬɜɟɪɞɠɭє, ɳɨ ɧɚɫɿɧɧɹ ɱɿɚ ɦɚє ɛɿɥɶɲɭ ɛɿɨɥɨɝɿɱɧɭ ɰɿɧɧɿɫɬɶ. 

ɇɚɫɿɧɧɹ ɱɿɚ ɦɿɫɬɢɬɶ ɭ 4 ɪɚɡɢ ɛɿɥɶɲɟ ɜɿɬɚɦɿɧɭ ȿ, ɭ 6 ɪɚɡɿɜ ɛɿɥɶɲɟ ɜɿɬɚɦɿɧɭ 

ɋ ɬɚ ɜ β ɪɚɡɢ ɛɿɥɶɲɟ ɜɿɬɚɦɿɧɭ ɊɊ, ɧɿɠ ɧɚɫɿɧɧɹ ɥɶɨɧɭ. ɍ ɫɤɥɚɞɿ  ɦɿɧɟɪɚɥɶɧɢɯ ɪɟ-

ɱɨɜɢɧ ɧɚɫɿɧɧɹ ɱɿɚ ɦɿɫɬɢɬɶɫɹ ɛɿɥɶɲɟ ɤɚɥɶɰɿɸ, ɮɨɫɮɨɪɭ, ɡɚɥɿɡɚ, ɫɟɥɟɧɭ ɬɚ ɦɿɞɿ. 

 

1.3.3 ȼ ɢ ɦ ɨ ɝ ɢ  ɞ ɨ  ɹ ɤ ɨ ɫ ɬ ɿ  ɫ ɢ ɪ ɨ ɜ ɢ ɧ ɢ  ɿ  ʀ ʀ  ɩ ɿ ɞ ɝ ɨ ɬ ɨ ɜ -

ɤ ɢ  ɞ ɨ  ɩ ɟ ɪ ɟ ɪ ɨ ɛ ɤ ɢ . Ƚɨɪɿɯɢ ɬɚ ɧɚɫɿɧɧɹ ɜɿɞɧɨɫɹɬɶ ɞɨ ɩɪɨɞɭɤɬɿɜ ɬɪɢɜɚɥɨɝɨ 

ɬɟɪɦɿɧɭ ɡɛɟɪɿɝɚɧɧɹ ɡɚɜɞɹɤɢ ɧɢɡɶɤɨɦɭ ɜɦɿɫɬɭ ɜ ʀɯ ɫɤɥɚɞɿ ɜɨɞɢ. Ɍɟɪɦɿɧ ɡɛɟɪɿɝɚɧɧɹ 

ɝɨɪɿɯɿɜ ɬɚ ɧɚɫɿɧɧɹ ɩɨɤɪɚɳɭєɬɶɫɹ ɡɚ ɪɚɯɭɧɨɤ ɩɿɫɥɹɡɛɢɪɚɥɶɧɨɝɨ ɫɭɲɿɧɧɹ ɿ ɡɧɢɠɭ-

єɬɶɫɹ ɱɟɪɟɡ ɡɝɿɪɤɧɟɧɧɹ ɠɢɪɭ ɹɞɪɚ ɬɚ ɣɨɝɨ ɩɥɿɫɧɹɜɿɧɧɹ. ɇɚɣɛɿɥɶɲ ɱɚɫɬɨ ɞɚɧɭ ɫɢ-

ɪɨɜɢɧɭ ɜɪɚɠɚɸɬɶ ɝɪɢɛɤɨɜɿ ɡɚɯɜɨɪɸɜɚɧɧɹ, ɬɚɤɿ ɹɤ ɦɚɪɫɨɧɿɹ (ɛɭɪɚ ɩɥɹɦɢɫɬɿɫɬɶ 

ɹɞɪɚ) ɬɚ ɧɟɦɚɬɨɫɩɨɪɨɡ. Ɍɚɤɨɠ ɝɨɪɿɯɨɩɥɿɞɧɚ ɫɢɪɨɜɢɧɚ ɦɨɠɟ ɩɫɭɜɚɬɢɫɹ ɩɿɞ ɜɩɥɢ-

ɜɨɦ ɫɿɥɶɫɶɤɨɝɨɫɩɨɞɚɪɫɶɤɢɯ ɲɤɿɞɧɢɤɿɜ, ɹɤɿ ɜɢʀɞɚɸɬɶ ɦ’ɹɤɨɬɶ ɹɞɪɚ, ɜ ɨɫɨɛɥɢɜɨɫɬɿ 

ɭɪɚɠɟɧɧɹɦ ɩɥɨɞɨɠɟɪɤɢ [140 – 143]. 

Ɂɜɚɠɚɸɱɢ ɧɚ ɬɟ, ɳɨ ɹɞɪɚ ɜɨɥɨɫɶɤɨɝɨ ɝɨɪɿɯɭ, ɹɤɿ ɩɟɪɟɞɛɚɱɟɧɨ ɞɥɹ ɜɢɤɨɪɢɫ-

ɬɚɧɧɹ ɩɪɢ ɜɢɪɨɛɧɢɰɬɜɿ ɯɚɪɱɨɜɢɯ ɩɪɨɞɭɤɬɿɜ, ɡɨɤɪɟɦɚ ɭ ɁɊȽ, ɩɨɫɬɭɩɚɸɬɶ ɧɚ ɜɢ-

ɪɨɛɧɢɰɬɜɨ ɨɱɢɳɟɧɢɦɢ ɬɚ ɩɨɩɟɪɟɞɧɶɨ ɞɟɡɿɧɮɿɤɨɜɚɧɢɦɢ, ɭ ɜɢɯɿɞɧɿɣ ɫɢɪɨɜɢɧɿ ɧɨ-

ɪɦɭєɬɶɫɹμ 
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– ȼɨɥɨɝɿɫɬɶ ɹɞɪɚ ɧɚ ɪɿɜɧɿ 10 %, ɧɟɡɚɥɟɠɧɨ ɜɿɞ ɫɨɪɬɭ. ɋɭɲɿɧɧɹ ɫɢɪɨɜɢɧɢ 

ɩɪɨɜɨɞɹɬɶ ɩɪɢ ɧɢɡɶɤɢɯ ɬɟɦɩɟɪɚɬɭɪɚɯ – ɞɨ 48 °ɋ, ɳɨ ɧɟ ɩɪɢɡɜɨɞɢɬɶ ɞɨ ɪɨɡɩɚɞɭ 

ɛɿɨɥɨɝɿɱɧɨ ɰɿɧɧɢɯ ɪɟɱɨɜɢɧ. 

– ɏɚɪɚɤɬɟɪ ɫɢɪɨɜɢɧɢ ɡɝɿɞɧɨ ɫɨɪɬɨɜɢɯ ɨɫɨɛɥɢɜɨɫɬɟɣ. ɇɚɣɱɚɫɬɿɲɟ ɭ ɁɊȽ ɜɢ-

ɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɝɨɪɿɯɨɩɥɿɞɧɚ ɫɢɪɨɜɢɧɢ ɜɢɳɨɝɨ ɿ ɩɟɪɲɨɝɨ ɫɨɪɬɭ, ɹɤɿ ɞɥɹ ɹɞɪɚ 

ɜɨɥɨɫɶɤɨɝɨ ɝɨɪɿɯɭ ɯɚɪɚɤɬɟɪɢɡɭɸɬɶɫɹ ɫɜɿɬɥɢɦ ɫɨɥɨɦ'ɹɧɢɦ ɤɨɥɶɨɪɨɦ ɲɤɿɪɨɱɤɢ ɬɚ 

ɩɪɢєɦɧɢɦ ɩɪɢɬɚɦɚɧɧɢɦ ɝɨɪɿɯɨɜɢɦ ɚɪɨɦɚɬɨɦ.  

– ȼɢɞ ɩɚɤɭɜɚɧɧɹ. ɉɟɪɟɜɚɝɭ ɜɿɞɞɚɸɬɶ ɝɟɪɦɟɬɢɱɧɨ ɡɚɩɚɤɨɜɚɧɿɣ ɫɢɪɨɜɢɧɿ. 

Ɂɜɚɠɚɸɱɢ ɧɚ ɬɟ, ɳɨ ɹɞɪɚ ɜɨɥɨɫɶɤɨɝɨ ɝɨɪɿɯɭ ɦɿɫɬɹɬɶ ɜɟɥɢɤɭ ɱɚɫɬɢɧɭ ɠɢɪɭ ɜɨɧɢ 

ɲɜɢɞɤɨ ɩɪɨɝɨɪɤɚɸɬɶ, ɬɨɦɭ ɩɨɬɪɿɛɧɨ ɧɚɥɟɠɧɨ ʀɯ ɡɛɟɪɿɝɚɬɢ. əɞɪɚ ɜɨɥɨɫɶɤɨɝɨ ɝɨ-

ɪɿɯɭ ɩɿɫɥɹ ɩɪɨɫɭɲɭɜɚɧɧɹ ɫɥɿɞ ɝɟɪɦɟɬɢɱɧɨ ɡɚɤɪɢɬɢ ɿ ɡɛɟɪɿɝɚɬɢ ɭ ɬɟɦɧɨɦɭ ɩɪɨɯɨ-

ɥɨɞɧɨɦɭ ɦɿɫɰɿ, ɧɟ ɞɨɩɭɫɤɚɸɱɢ ɜɩɥɢɜɭ ɫɨɧɹɱɧɨɝɨ ɫɜɿɬɥɚ. ɉɪɢ ɡɛɟɪɿɝɚɧɧɹ ɹɞɪɚ ɞɨ 

ɧɚɫɬɭɩɧɨɝɨ ɭɪɨɠɚɸ, ɜɨɥɨɫɶɤɢɣ ɝɨɪɿɯ ɫɥɿɞ ɡɛɟɪɿɝɚɬɢ ɭ ɝɟɪɦɟɬɢɱɧɿɣ ɬɚɪɿ ɭ ɯɨɥɨ-

ɞɢɥɶɧɢɯ ɚɛɨ ɦɨɪɨɡɢɥɶɧɢɯ ɤɚɦɟɪɚɯ, ɧɟ ɞɨɩɭɫɤɚɸɱɢ ɩɨɜɬɨɪɧɨɝɨ ɡɚɦɨɪɨɠɭɜɚɧɧɹ. 

ɉɟɪɟɞ ɜɢɤɨɪɢɫɬɚɧɧɹ ɩɥɨɞɿɜ ɜɨɥɨɫɶɤɨɝɨ ɝɨɪɿɯɭ ɩɨɬɪɿɛɧɨ ʀɯ ɪɟɬɟɥɶɧɨ ɩɪɨ-

ɦɢɬɢ, ɩɿɫɥɹ ɱɨɝɨ ɩɿɞɞɚɜɚɬɢ ɫɦɚɠɟɧɧɸ ɚɛɨ ɡɚɦɨɱɭɜɚɧɧɸ, ɫɥɿɞ ɡɚɡɧɚɱɢɬɢ, ɳɨ ɬɨ-

ɧɤɚ ɲɤɿɪɨɱɤɚ – ɩɨɥɿɤɭɥɚ, ɧɚ ɹɞɪɚɯ ɜɨɥɨɫɶɤɢɯ ɝɨɪɿɯɿɜ ɦɨɠɟ ɧɚɞɚɜɚɬɢ ɩɪɨɞɭɤɬɭ 

ɝɿɪɤɭɜɚɬɨɝɨ ɩɪɢɫɦɚɤɭ ɬɚ ɩɫɭɜɚɬɢ ɡɚɛɚɪɜɥɟɧɧɹ, ɨɞɧɚɤ ɞɨ ʀʀ ɫɤɥɚɞɭ ɜɯɨɞɢɬɶ ɞɨ λ0 

% ɮɟɧɨɥɿɜ, ɜɤɥɸɱɚɸɱɢ ɨɫɧɨɜɧɿ ɮɟɧɨɥɶɧɿ ɤɢɫɥɨɬɢ, ɮɥɚɜɨɧɨʀɞɢ ɬɚ ɞɭɛɢɥɶɧɿ ɪɟ-

ɱɨɜɢɧɢ, ɬɨɦɭ ɜɢɤɥɸɱɚɬɢ ʀʀ ɡ ɹɞɪɚ ɝɨɪɿɯɿɜ ɧɟ ɫɥɿɞ Д144]. 

ɇɚɫɿɧɧɹ ɱɿɚ ɧɚ ɩɿɞɩɪɢєɦɫɬɜɨ ɦɨɠɟ ɩɨɫɬɭɩɚɬɢ ɞɜɨɯ ɜɢɞɿɜ –  ɭ ɝɟɪɦɟɬɢɱɧɿɣ 

ɭɩɚɤɨɜɰɿ ɬɚ ɧɚɫɢɩɨɦ. Ƚɟɪɦɟɬɢɱɧɚ ɭɩɚɤɨɜɤɚ ɩɨɩɟɪɟɞɠɚє ɭɪɚɠɟɧɧɹ ɫɢɪɨɜɢɧɢ ɧɟ-

ɛɚɠɚɧɨɸ ɦɿɤɪɨɮɥɨɪɨɸ, ɬɨɦɭ ɧɚɫɿɧɧɹ ɱɿɚ ɦɨɠɥɢɜɨ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɜɿɞɪɚɡɭ ɩɿɫ-

ɥɹ ɜɿɞɤɪɢɬɬɹ ɭɩɚɤɨɜɤɢ, ɚ ɧɚɫɿɧɧɹ, ɳɨ ɞɨɫɬɚɜɥɹɸɬɶ ɧɚɫɢɩɨɦ ɫɥɿɞ ɪɟɬɟɥɶɧɨ ɿɧɫɩɟ-

ɤɬɭɜɚɬɢ, ɩɿɫɥɹ ɱɨɝɨ ɧɟɨɛɯɿɞɧɨ ɩɪɨɦɢɬɢ ɚɛɨ ɨɛɪɨɛɢɬɢ ɇȼɑ ɩɪɨɦɿɧɧɹɦ ɞɥɹ ɡɧɢ-

ɳɟɧɧɹ ɦɿɤɪɨɛɿɨɥɨɝɿɱɧɨɝɨ ɨɛɫɿɦɟɧɿɧɧɹ.  

ȼ ɞɚɧɢɣ ɧɚɫɿɧɧɹ ɱɿɚ ɿ ɩɪɨɞɭɤɬɢ ɡ ɣɨɝɨ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɞɨɡɜɨɥɟɧɿ ɜ ɋɒȺ, 

ɩɪɨ ɳɨ ɫɜɿɞɱɢɬɶ ɪɿɲɟɧɧɹ ɤɨɦɿɫɿʀ ɋɒȺ ɡ ɤɨɧɬɪɨɥɸ ɯɚɪɱɨɜɢɯ ɿ ɥɿɤɚɪɫɶɤɢɯ ɪɟɱɨ-

ɜɢɧ (FDA). Ɉɞɧɿєɸ ɡ ɩɟɪɲɢɯ Єɜɪɨɩɟɣɫɶɤɢɯ ɤɪɚʀɧ, ɹɤɚ ɞɨɡɜɨɥɢɥɚ ɜɢɤɨɪɢɫɬɨɜɭ-

ɜɚɬɢ ɧɚɫɿɧɧɹ ɱɿɚ ɭ ɫɤɥɚɞɿ ɯɚɪɱɨɜɢɯ ɩɪɨɞɭɤɬɿɜ ɛɭɥɚ ȼɟɥɢɤɨɛɪɢɬɚɧɿɹ ɞɟ ɡɝɿɞɧɨ ɡ 
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ІШЯОХ FШШН RОРЮХКЭТШЧ ɰɿɥɶɧɿ ɧɚɫɿɧɧɹ ɑɿɚ ɿ ɜɫɹ ɪɨɫɥɢɧɚ ɰɿɥɤɨɦ ɧɚɥɟɠɚɬɶ ɞɨ Ʉɥɚ-

ɫɭ β.β ("CШЦЩХОб ЧШЯОХ ПШШН ПrШЦ К ЧШЧ-GM source": "the source of the novel food 

has no history of use in the community").  

ɉɨɱɢɧɚɸɱɢ ɡ β005 ɪɨɤɭ Єɜɪɨɩɟɣɫɶɤɢɦ ɭɩɪɚɜɥɿɧɧɹɦ ɡ ɤɨɧɬɪɨɥɸ ɛɟɡɩɟɤɢ 

ɩɪɨɞɭɤɬɿɜ ɯɚɪɱɭɜɚɧɧɹ EFSA ɩɪɢɣɧɹɬɨ ɪɿɲɟɧɧɹ ɳɨɞɨ ɦɨɠɥɢɜɨɫɬɿ ɜɢɤɨɪɢɫɬɚɧɧɹ 

ɧɚɫɿɧɧɹ ɱɿɚ ɜ ɹɤɨɫɬɿ ɤɨɦɩɨɧɟɧɬɚ ɩɪɢ ɜɢɩɿɱɰɿ ɯɥɿɛɚ, ɡɝɿɞɧɨ ɹɤɨɝɨ ɛɥɢɡɶɤɨ 5 % ɛɨ-

ɪɨɲɧɚ ɦɨɠɧɚ ɡɚɦɿɧɹɬɢ ɧɚ ɛɨɪɨɲɧɨ ɡ ɧɚɫɿɧɧɹ ɱɿɚ. Ɉɬɪɢɦɚɧɢɣ ɩɪɨɞɭɤɬ ɪɟɤɨɦɟɧ-

ɞɨɜɚɧɨ ɞɨ ɳɨɞɟɧɧɨɝɨ ɜɠɢɜɚɧɧɹ ɜɫɿɦ ɜɟɪɫɬɜɚɦ ɧɚɫɟɥɟɧɧɹ, ɭ ɬɨɦɭ ɱɢɫɥɿ ɿ ɞɿɬɹɦ. ȼ 

β01γ ɪɨɰɿ ɛɭɥɨ ɞɨɡɜɨɥɟɧɨ ɪɨɡɲɢɪɟɧɧɹ ɜɢɤɨɪɢɫɬɚɧɧɹ ɧɚɫɿɧɧɹ ɱɿɚ ɜ ɩɪɨɞɭɤɬɚɯ 

ɦɚɫɨɜɨɝɨ ɫɩɨɠɢɜɚɧɧɹ, ɜ ɬɨɦɭ ɱɢɫɥɿ ɯɥɿɛɿ ɿ ɜɢɩɿɱɰɿ, ɚ ɬɚɤɨɠ ɜ ɡɟɪɧɨɜɢɯ ɫɧɿɞɚɧ-

ɤɚɯ, ɮɪɭɤɬɨ-ɝɨɪɿɯɨɜɨ-ɡɟɪɧɨɜɢɯ ɫɭɦɿɲɚɯ ɡ 5 ɞɨ 10 %. ɍ ɱɢɫɬɨɦɭ ɜɢɝɥɹɞɿ, ɹɤ ɫɚ-

ɦɨɫɬɿɣɧɢɣ ɩɪɨɞɭɤɬ, ɧɚɫɿɧɧɹ ɱɿɚ ɪɟɤɨɦɟɧɞɭɸɬɶ ɜɠɢɜɚɬɢ ɧɟ ɛɿɥɶɲ ɧɿɠ 15 ɝ ɧɚ 

ɞɟɧɶ Д145 – 147].  

Ɋɨɫɿɣɫɶɤɢɦɢ ɜɱɟɧɢɦɢ ɞɨɫɥɿɞɠɟɧɨ ɬɚ ɨɛʉɪɭɧɬɨɜɚɧɨ ɦɨɠɥɢɜɿɫɬɶ ɜɢɤɨɪɢɫ-

ɬɚɧɧɹ ɧɚɫɿɧɧɹ ɱɿɚ ɬɚ ɛɨɪɨɲɧɚ ɡ ɧɶɨɝɨ ɭ ɫɤɥɚɞɿ ɯɚɪɱɨɜɢɯ ɩɪɨɞɭɤɬɿɜ ɞɥɹ ɞɿɬɟɣ ɜɿ-

ɤɨɦ ɜɿɞ ɬɪɶɨɯ ɪɨɤɿɜ Д148]. 

 

1.4. ɒɥɹɯɢ ɪɨɡɲɢɪɟɧɧɹ ɚɫɨɪɬɢɦɟɧɬɭ ɟɦɭɥьɫɿɣɧɢɯ ɩɪɨɞɭɤɬɿɜ ɯɚɪɱɭ-
ɜɚɧɧɹ ɧɚ ɨɫɧɨɜɿ ɪɨɫɥɢɧɧɨʀ ɫɢɪɨɜɢɧɢ 

 

ɋɶɨɝɨɞɧɿ ɿɫɧɭє ɜɟɥɢɤɚ ɤɿɥɶɤɿɫɬɶ ɩɪɨɞɭɤɬɿɜ ɡ ɨɡɞɨɪɨɜɱɢɦɢ ɿ ɩɪɨɮɿɥɚɤɬɢɱ-

ɧɢɦɢ ɜɥɚɫɬɢɜɨɫɬɹɦɢ, ɹɤɿ ɚɤɬɢɜɧɨ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ ɜ ɪɚɰɿɨɧɚɯ ɡɞɨɪɨɜɨɝɨ ɯɚɪ-

ɱɭɜɚɧɧɹ, ɭ ɬɨɦɭ ɱɢɫɥɿ ɩɪɨɞɭɤɬɢ  ɧɚ ɨɫɧɨɜɿ ɪɨɫɥɢɧɧɨʀ ɫɢɪɨɜɢɧɢ, ɡɛɚɝɚɱɟɧɨʀ ɚɦɿ-

ɧɨɤɢɫɥɨɬɚɦɢ, ɜɿɬɚɦɿɧɚɦɢ, ɦɿɧɟɪɚɥɶɧɢɦɢ ɪɟɱɨɜɢɧɚɦɢ, ɨɞɧɚɤ ɨɫɨɛɥɢɜɨʀ ɭɜɚɝɢ 

ɩɨɬɪɟɛɭɸɬɶ ɩɪɨɞɭɤɬɢ ɡɿ ɡɛɚɥɚɧɫɨɜɚɧɢɦ ɠɢɪɧɨɤɢɫɥɨɬɧɢɦ ɫɤɥɚɞɨɦ. ȼɱɟɧɢɦɢ ɞɨ-

ɜɟɞɟɧɨ, ɳɨ ɨɫɧɨɜɧɢɦɢ ɮɭɧɤɰɿɨɧɚɥɶɧɢɦɢ ɤɨɦɩɨɧɟɧɬɚɦɢ ɯɚɪɱɨɜɢɯ ɩɪɨɞɭɤɬɿɜ 

ɟɦɭɥɶɫɿɣɧɨɝɨ ɬɢɩɭ є ɉɇɀɄ, ɫɩɿɜɜɿɞɧɨɲɟɧɧɹ ω -γ ɬɚ ω -6 ɠɢɪɧɢɯ ɤɢɫɥɨɬ ɭ ɹɤɢɯ 

ɩɨɜɢɧɧɨ ɡɛɟɪɿɝɚɬɢɫɹ ɧɚ ɪɿɜɧɹ 1 ɞɨ 4 ɨɞɢɧɢɰɶ. Ȼɿɥɶɲɿɫɬɶ ɿɫɧɭɸɱɢɯ ɬɟɯɧɨɥɨɝɿɣ  

ɟɦɭɥɶɫɿɣɧɢɯ ɩɪɨɞɭɤɬɿɜ ɧɟ ɦɚɸɬɶ ɨɩɬɢɦɿɡɨɜɚɧɨɝɨ ɫɤɥɚɞɭ ɬɚ ɜɨɥɨɞɿɸɬɶ ɧɟɡɛɚɥɚɧ-
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ɫɨɜɚɧɢɦ ɠɢɪɧɨɤɢɫɥɨɬɧɢɦ ɫɤɥɚɞɨɦ, ɳɨ ɡɧɚɱɧɨ ɡɧɢɠɭє ɛɿɨɥɨɝɿɱɧɭ ɰɿɧɧɿɫɬɶ ɩɪɨ-

ɞɭɤɰɿʀ. 

Ɋɨɡɲɢɪɟɧɧɹ ɚɫɨɪɬɢɦɟɧɬɭ ɩɪɨɞɭɤɬɿɜ ɯɚɪɱɭɜɚɧɧɹ ɡ ɨɡɞɨɪɨɜɱɢɦɢ ɜɥɚɫɬɢɜɨ-

ɫɬɹɦɢ ɩɿɞɜɢɳɢɬɶ ɤɨɧɤɭɪɟɧɬɨɡɞɚɬɧɿɫɬɶ ɁɊȽ, ɫɩɪɢɹɬɢɦɟ ɪɨɡɲɢɪɟɧɧɸ ɤɨɥɚ ɫɩɨ-

ɠɢɜɚɱɿɜ ɬɚɤɨʀ ɩɪɨɞɭɤɰɿʀ, ɜ ɩɟɪɲɭ ɱɟɪɝɭ ɡɚ ɪɚɯɭɧɨɤ ɡɛɿɥɶɲɟɧɧɹ ɫɩɨɠɢɜɚɱɿɜ, ɹɤɿ 

ɨɛɢɪɚɸɬɶ ɡɞɨɪɨɜɢɣ ɫɩɨɫɿɛ ɠɢɬɬɹ ɬɚ ɥɸɞɟɣ, ɹɤɿ ɯɚɪɱɭɸɬɶɫɹ ɪɨɫɥɢɧɧɨɸ ʀɠɟɸ. 

Ⱦɨɫɥɿɞɠɟɧɧɹ ɫɜɿɞɱɚɬɶ, ɳɨ ɦɚɥɨɪɨɡɜɢɧɭɬɢɦ ɫɟɝɦɟɧɬɨɦ ɡɞɨɪɨɜɢɯ ɩɪɨɞɭɤɬɿɜ 

ɍɤɪɚʀɧɢ є ɱɚɫɬɤɚ ɛɟɡɚɥɤɨɝɨɥɶɧɢɯ ɧɚɩɨʀ, ɪɨɡɜɢɬɨɤ ɿ ɪɨɡɲɢɪɟɧɧɹ ɹɤɨɝɨ є ɚɤɬɭɚɥɶ-

ɧɢɦ ɿ ɫɜɨєɱɚɫɧɢɦ. 

ȼɚɠɥɢɜɢɦ ɡɚɜɞɚɧɧɹɦ ɜɿɬɱɢɡɧɹɧɨʀ ɯɚɪɱɨɜɨʀ ɩɪɨɦɢɫɥɨɜɨɫɬɿ є ɫɬɜɨɪɟɧɧɹ ɧɚ-

ɩɨʀɜ ɡ ɜɢɫɨɤɢɦ ɜɦɿɫɬɨɦ ɛɿɨɥɨɝɿɱɧɨ ɿ ɮɿɡɿɨɥɨɝɿɱɧɨ ɰɿɧɧɢɯ ɪɟɱɨɜɢɧ, ɹɤɿ ɡɞɚɬɧɿ ɡɚ-

ɛɟɡɩɟɱɢɬɢ ɡɚɯɢɫɬ ɨɪɝɚɧɿɡɦɭ ɥɸɞɢɧɢ ɜɿɞ ɧɟɫɩɪɢɹɬɥɢɜɢɯ ɭɦɨɜ ɧɚɜɤɨɥɢɲɧɶɨɝɨ 

ɫɟɪɟɞɨɜɢɳɚ, ɩɨɤɪɚɳɢɬɢ ɡɞɨɪɨɜ’ɹ ɿ ɡɧɢɡɢɬɢ ɪɢɡɢɤ ɜɢɧɢɤɧɟɧɧɹ ɯɜɨɪɨɛ «ɰɢɜɿɥɿɡɚ-

ɰɿʀ» [34 – 36]. 

Ʉɨɪɢɫɬɭɸɱɢɫɶ ɜɚɪɿɸɜɚɧɧɹɦ ɫɩɿɜɜɿɞɧɨɲɟɧɧɹ ɿɧɝɪɟɞɿєɧɬɿɜ ɪɟɰɟɩɬɭɪɢ ɩɪɨ-

ɞɭɤɬɿɜ ɬɚ ɡɦɿɧɢ ʀɯ ɪɟɨɥɨɝɿɱɧɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɡɚ ɞɨɩɨɦɨɝɨɸ ɫɬɚɛɿɥɿɡɚɬɨɪɿɜ, ɟɦɭ-

ɥɶɝɚɬɨɪɿɜ ɿ ɮɭɧɤɰɿɨɧɚɥɶɧɢɯ ɿɧɝɪɟɞɿєɧɬɿɜ, ɦɨɠɧɚ ɤɨɧɫɬɪɭɸɜɚɬɢ ɪɿɡɧɿ ɩɪɨɞɭɤɬɢ ɿɡ 

ɡɚɞɚɧɢɦɢ ɮɭɧɤɰɿɨɧɚɥɶɧɢɦɢ ɜɥɚɫɬɢɜɨɫɬɹɦɢ ɿ ɪɿɡɧɨɦɚɧɿɬɧɨɸ ɤɨɧɫɢɫɬɟɧɰɿєɸ. 

ɉɪɢ ɫɬɜɨɪɟɧɧɿ ɬɚɤɢɯ ɩɪɨɞɭɤɬɿɜ, ɩɨɪɹɞ ɡ ɜɢɪɿɲɟɧɧɹɦ ɬɟɯɧɨɥɨɝɿɱɧɨɝɨ ɡɚɜɞɚɧɧɹ 

ɨɞɟɪɠɚɧɧɹ ɫɬɿɣɤɨʀ ɫɢɫɬɟɦɢ, ɧɟɨɛɯɿɞɧɨ ɡɚɛɟɡɩɟɱɢɬɢ ɜɢɫɨɤɭ ɛɿɨɥɨɝɿɱɧɭ ɰɿɧɧɿɫɬɶ 

ɩɪɨɞɭɤɬɭ, ɳɨ ɛɭɞɟ ɜɢɡɧɚɱɚɬɢɫɹ ɮɿɡɿɨɥɨɝɿɱɧɨɸ ɬɚ ɯɚɪɱɨɜɨɸ ɰɿɧɧɿɫɬɸ ɪɟɰɟɩɬɭɪ-

ɧɢɯ ɤɨɦɩɨɧɟɧɬɿɜ. Ɍɨɦɭ ɩɪɢ ɜɢɛɨɪɿ ɧɟɬɪɚɞɢɰɿɣɧɢɯ ɿɧɝɪɟɞɿєɧɬɿɜ, ɜ ɩɟɪɲɭ ɱɟɪɝɭ 

ɧɟɨɛɯɿɞɧɨ ɤɟɪɭɜɚɬɢɫɹ ʀɯ ɧɟɲɤɿɞɥɢɜɿɫɬɸ ɿ ɮɿɡɿɨɥɨɝɿɱɧɨʀ ɰɿɧɧɿɫɬɸ ɞɥɹ ɨɪɝɚɧɿɡɦɭ 

ɥɸɞɢɧɢ. Ɂ ɰɢɯ ɩɨɡɢɰɿɣ ɛɟɡɭɦɨɜɧɭ ɩɟɪɟɜɚɝɭ ɦɨɠɧɚ ɜɿɞɞɚɬɢ ɧɚɬɭɪɚɥɶɧɢɦ ɪɨɫ-

ɥɢɧɧɢɦ ɨɥɿɹɦ, ɩɪɢɪɨɞɧɢɦ ɟɦɭɥɶɝɚɬɨɪɚɦ ɪɨɫɥɢɧɧɨɝɨ ɩɨɯɨɞɠɟɧɧɹ ɿ ɧɟɬɪɚɞɢɰɿɣ-

ɧɿɣ ɛɿɨɥɨɝɿɱɧɨ ɚɤɬɢɜɧɿɣ ɫɢɪɨɜɢɧɿ.  

ɉɪɢ ɦɨɞɟɥɸɜɚɧɧɿ ɞɢɫɩɟɪɫɧɢɯ ɩɪɨɞɭɤɬɿɜ ɧɟɨɛɯɿɞɧɨ ɜɢɪɿɲɢɬɢ ɪɹɞ ɬɟɯɧɨ-

ɥɨɝɿɱɧɢɯ ɡɚɜɞɚɧɶμ ɡɦɟɧɲɢɬɢ ɤɚɥɨɪɿɣɧɿɫɬɶ, ɡɚ ɪɚɯɭɧɨɤ ɡɦɟɧɲɟɧɧɹ ɜɦɿɫɬɭ ɦɚɫɨɜɨʀ 

ɱɚɫɬɤɢ ɪɨɫɥɢɧɧɢɯ ɠɢɪɿɜ; ɫɬɜɨɪɢɬɢ ɫɬɚɛɿɥɶɧɿ ɟɦɭɥɶɫɿʀ ɡ ɜɢɫɨɤɢɦɢ ɨɪɝɚɧɨɥɟɩɬɢɱ-

ɧɢɦɢ ɜɥɚɫɬɢɜɨɫɬɹɦɢ Д14λЖ, ɪɨɡɪɨɛɢɬɢ ɩɪɨɞɭɤɬ, ɡɨɤɪɟɦɚ ɧɚɩɿɣ ɡ ɜɢɪɚɠɟɧɢɦ 
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ɨɡɞɨɪɨɜɱɢɦ ɟɮɟɤɬɨɦ ɬɚ ɿɧɲɟ. Ɂɚɫɬɨɫɭɜɚɧɧɹ ɟɦɭɥɶɫɿɣ ɭ ɹɤɨɫɬɿ ɨɫɧɨɜɢ ɯɚɪɱɨɜɢɯ 

ɩɪɨɞɭɤɬɿɜ ɜɿɞɤɪɢɜɚє ɜɢɪɨɛɧɢɤɭ ɲɢɪɨɤɿ ɩɟɪɫɩɟɤɬɢɜɢ ɫɩɪɹɦɨɜɚɧɨɝɨ ɜɩɥɢɜɭ ɧɚ 

ɜɥɚɫɬɢɜɨɫɬɿ ɝɨɬɨɜɢɯ ɜɢɪɨɛɿɜ ɿ ɜɞɨɫɤɨɧɚɥɟɧɧɹ ʀɯ ɹɤɿɫɧɢɯ ɩɨɤɚɡɧɢɤɿɜ. ȼɢɜɱɟɧɧɹ 

ɩɪɨɰɟɫɿɜ, ɳɨ ɩɪɨɬɿɤɚɸɬɶ ɧɚ ɦɟɠɿ ɪɨɡɞɿɥɭ ɮɚɡ ɩɨɤɥɚɞɟɧɨ ɜ ɨɫɧɨɜɭ ɛɿɥɶɲɨɫɬɿ ɿɫ-

ɧɭɸɱɢɯ ɬɚ ɩɟɪɫɩɟɤɬɢɜɧɢɯ ɬɟɯɧɨɥɨɝɿɣ ɯɚɪɱɨɜɢɯ ɜɢɪɨɛɧɢɰɬɜ.  

Ɍɚɤɨɠ ɨɞɧɢɦɢ ɡ ɩɨɩɭɥɹɪɧɢɯ ɩɪɨɞɭɤɬɿɜ, ɹɤɿ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɭ ɁɊȽ є ɫɨɭɫ-

ɧɚ ɩɪɨɞɭɤɰɿɹ, ɜɢɤɨɪɢɫɬɚɧɧɹ ɹɤɨʀ ɞɨɡɜɨɥɹє ɡɧɚɱɧɨ ɪɨɡɲɢɪɢɬɢ ɚɫɨɪɬɢɦɟɧɬ ɛɿɥɶ-

ɲɨɫɬɿ ɫɬɪɚɜ, ɩɨɥɿɩɲɢɬɢ ʀɯ ɨɪɝɚɧɨɥɟɩɬɢɱɧɿ, ɩɨɠɢɜɧɿ ɬɚ ɫɦɚɤɨɜɿ ɜɥɚɫɬɢɜɨɫɬɿ. 

 Ɇɨɠɥɢɜɿɫɬɶ ɤɨɦɩɥɟɤɫɧɨɝɨ ɛɟɡɜɿɞɯɨɞɧɨɝɨ ɜɢɤɨɪɢɫɬɚɧɧɹ ɝɨɪɿɯɨɩɥɿɞɧɨʀ 

ɫɢɪɨɜɢɧɢ ɭ ɫɤɥɚɞɿ ɛɟɡɚɥɤɨɝɨɥɶɧɢɯ ɧɚɩɨʀɜ ɬɚ ɫɨɭɫɧɨʀ ɩɪɨɞɭɤɰɿʀ, ɚ ɬɚɤɨɠ ɫɬɜɨ-

ɪɟɧɧɹ ɭɧɿɜɟɪɫɚɥɶɧɢɯ ɨɫɧɨɜ ɞɥɹ ɩɪɢɝɨɬɭɜɚɧɧɹ ɩɪɨɞɭɤɰɿʀ ɪɿɡɧɨɝɨ ɚɫɨɪɬɢɦɟɧɬɭ ɡ 

ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɪɨɫɥɢɧɧɨʀ ɛɿɨɥɨɝɿɱɧɨ ɰɿɧɧɨʀ ɫɢɪɨɜɢɧɢ ɞɨɡɜɨɥɹɸɬɶ ɡɧɚɱɧɨ ɪɨɡ-

ɲɢɪɢɬɢ ɤɨɥɨ ɫɩɨɠɢɜɚɱɿɜ ɩɪɨɞɭɤɰɿʀ ɿ ɫɭɬɬєɜɨ ɫɤɨɪɨɬɢɬɢ ɱɚɫ ɿ ɦɚɬɟɪɿɚɥɶɧɿ ɜɢɬɪɚ-

ɬɢ ɧɚ ʀɯ ɜɢɪɨɛɧɢɰɬɜɨ. 

 

ȼɢɫɧɨɜɤɢ ɞɨ ɪɨɡɞɿɥɭ 1 

 
1. ɉɪɨɜɟɞɟɧɨ ɚɧɚɥɿɡ ɪɢɧɤɭ ɩɪɨɞɭɤɬɿɜ ɡɞɨɪɨɜɨɝɨ ɯɚɪɱɭɜɚɧɧɹ ɬɚ ɜɢɡɧɚɱɟɧɨ ɚɤ-

ɬɭɚɥɶɧɿ ɬɟɧɞɟɧɰɿɸ ɞɥɹ ɪɨɡɲɢɪɟɧɧɹ ɩɪɨɞɭɤɰɿʀ ɭ ɁɊȽ. ȼɫɬɚɧɨɜɥɟɧɨ ɞɨɰɿɥɶɧɿɫɬɶ 

ɪɨɡɪɨɛɤɢ ɬɚ ɭɞɨɫɤɨɧɚɥɟɧɧɹ ɛɟɡɚɥɤɨɝɨɥɶɧɢɯ ɧɚɩɨʀɜ ɬɚ ɫɨɭɫɧɨʀ ɩɪɨɞɭɤɰɿʀ ɧɚ ɨɫ-

ɧɨɜɿ ɪɨɫɥɢɧɧɨʀ ɫɢɪɨɜɢɧɢ. 

2. ɉɨɫɢɥɚɸɱɢɫɶ ɧɚ ɫɭɱɚɫɧɭ ɧɚɭɤɨɜɭ ɥɿɬɟɪɚɬɭɪɭ ɜɢɜɱɟɧɨ ɜɚɠɥɢɜɿɫɬɶ ɠɢɪɨɜɢɯ 

ɩɪɨɞɭɤɬɿɜ ɭ ɪɚɰɿɨɧɚɯ ɯɚɪɱɭɜɚɧɧɹ ɫɭɱɚɫɧɨʀ ɥɸɞɢɧɢ. ȼɢɡɧɚɱɟɧɨ ɨɫɧɨɜɧɿ ɮɭɧɤɰɿ-

ɨɧɚɥɶɧɿ ɿɧɝɪɟɞɿєɧɬɢ ɞɢɫɛɚɥɚɧɫ ɹɤɢɯ ɜɢɤɥɢɤɚє ɪɨɡɜɢɬɨɤ ɯɜɨɪɨɛ ɰɢɜɿɥɿɡɚɰɿʀ, ɡɨɤ-

ɪɟɦɚ ɫɟɪɰɟɜɨ-ɫɭɞɢɧɧɿ ɡɚɯɜɨɪɸɜɚɧɧɹ. 

3. ȼɢɜɱɟɧɨ ɨɫɨɛɥɢɜɨɫɬɿ ɛɿɨɥɨɝɿɱɧɨʀ ɰɿɧɧɨɫɬɿ ɬɚ ɤɨɪɢɫɬɿ ɪɨɫɥɢɧɧɢɯ ɞɠɟɪɟɥ 

ɉɇɀɄ, ɡɨɤɪɟɦɚ ɧɚɫɿɧɧɹ ɱɿɚ ɬɚ ɹɞɪɚ ɜɨɥɨɫɶɤɨɝɨ ɝɨɪɿɯɭ. ɇɚɫɿɧɧɹ ɱɿɚ ɦɿɫɬɢɬɶ ɛɥɢ-

ɡɶɤɨ γ0 % ɠɢɪɿɜ, ɹɤɿ ɜ ɛɿɥɶɲɿɣ ɱɚɫɬɢɧɿ ɩɪɟɞɫɬɚɜɥɟɧɿ ɉɇɀɄ, ɫɟɪɟɞ ɹɤɢɯ ɞɨɦɿɧɭ-

ɸɬɶ ɨɦɟɝɚ-γ ɠɢɪɧɿ ɤɢɫɥɨɬɢ, ɛɿɥɤɨɜɚ ɫɤɥɚɞɨɜɚ ɧɚɫɿɧɧɹ ɯɚɪɚɤɬɟɪɢɡɭєɬɶɫɹ ɩɨɜɧɨ-

ɰɿɧɧɢɦ ɚɦɿɧɨɤɢɫɥɨɬɧɢɦ ɫɤɥɚɞɨɦ. Ⱦɨ 50 % ɜɭɝɥɟɜɨɞɿɜ ɧɚɫɿɧɧɹ ɱɿɚ ɩɪɟɞɫɬɚɜɥɟɧɿ 



52 
 
ɯɚɪɱɨɜɢɦɢ ɜɨɥɨɤɧɚɦɢ. Ɂɜɚɠɚɸɱɢ ɧɚ ɞɚɧɿ ɩɨɤɚɡɧɢɤɢ, ɧɚɫɿɧɧɹ ɱɿɚ ɫɥɿɞ ɜɿɞɧɟɫɬɢ 

ɞɨ ɜɢɫɨɤɨ ɛɿɨɥɨɝɿɱɧɨ ɰɿɧɧɨʀ ɩɪɨɞɭɤɰɿʀ ɯɚɪɱɭɜɚɧɧɹ. 

əɞɪɚ ɜɨɥɨɫɶɤɨɝɨ ɝɨɪɿɯɭ ɬɚɤɨɠ ɜɨɥɨɞɿɸɬɶ ɜɢɫɨɤɨɸ ɯɚɪɱɨɜɨɸ ɬɚ ɛɿɨɥɨɝɿɱ-

ɧɨɸ ɰɿɧɧɿɫɬɶ, ɬɚ ɚɤɬɢɜɧɨ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ ɭ ɫɤɥɚɞɿ ɯɚɪɱɨɜɢɯ ɩɪɨɞɭɤɬɿɜ ɡɞɨɪɨ-

ɜɨɝɨ ɯɚɪɱɭɜɚɧɧɹ. Ⱦɨ ʀɯ ɫɤɥɚɞɭ ɜɯɨɞɢɬɶ ɞɨ 65 % ɠɢɪɿɜ, 80 % ɹɤɢɯ ɯɚɪɚɤɬɟɪɢɡɭ-

ɸɬɶɫɹ ɡɛɚɥɚɧɫɨɜɚɧɢɦɢ ɠɢɪɧɢɦɢ ɤɢɫɥɨɬɚɦɢ, ɛɿɥɨɤ ɹɞɪɚ ɜɨɥɨɫɶɤɨɝɨ ɝɨɪɿɯɭ ɦɚє 

ɜɢɫɨɤɭ ɡɚɫɜɨɸɜɚɧɿɫɬɶ, ɚ ɜɦɿɫɬ ɜɭɝɥɟɜɨɞɿɜ ɦɿɧɿɦɚɥɶɧɢɣ, ɳɨ ɪɨɡɲɢɪɸє ɤɨɥɨ ɫɩɨ-

ɠɢɜɚɱɿɜ ɯɚɪɱɨɜɢɯ ɩɪɨɞɭɤɬɿɜ ɡ ɜɨɥɨɫɶɤɢɦ ɝɨɪɿɯɨɦ. 

4. ɉɪɨɜɟɞɟɧɨ ɚɧɚɥɿɡ ɪɢɧɤɭ ɧɚɩɨʀɜ ɧɚ ɨɫɧɨɜɿ ɝɨɪɿɯɨɩɥɿɞɧɨʀ ɫɢɪɨɜɢɧɢ ɬɚ ɞɨɫ-

ɥɿɞɠɟɧɨ ɪɢɧɨɤ ɝɨɪɿɯɨɩɥɿɞɧɨʀ ɫɢɪɨɜɢɧɢ ɍɤɪɚʀɧɢ. ȼɫɬɚɧɨɜɥɟɧɨ, ɳɨ ɜɨɥɨɫɶɤɢɣ 

ɝɨɪɿɯ ɡɚ ɩɨɤɚɡɧɢɤɚɦɢ ɜɦɿɫɬɭ ɠɢɪɿɜ, ɡɨɤɪɟɦɚ ɡɛɚɥɚɧɫɨɜɚɧɢɦ ɫɩɿɜɜɿɞɧɨɲɟɧɧɹɦ  

ω -γ ɬɚ ω -6 ɠɢɪɧɢɯ ɤɢɫɥɨɬ ɧɚ ɪɿɜɧɿ 4 ɨɞɢɧɢɰɶ ɬɚ ɰɿɧɨɸ ɧɚ ɪɟɚɥɿɡɚɰɿɸ є ɩɟɪɫɩɟ-

ɤɬɢɜɧɨɸ ɝɨɪɿɯɨɩɥɿɞɧɨɸ ɫɢɪɨɜɢɧɨɸ ɜɿɬɱɢɡɧɹɧɨɝɨ ɪɢɧɤɭ. 

5. ɉɪɨɜɟɞɟɧɨ ɩɨɪɿɜɧɹɥɶɧɢɣ ɚɧɚɥɿɡ ɧɚɫɿɧɧɹ ɱɿɚ ɬɚ ɧɚɫɿɧɧɹ ɥɶɨɧɭ, ɹɤɟ ɲɢɪɨɤɨ 

ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɧɤɭ ɍɤɪɚʀɧɢ, ɞɚɧɿ ɨɥɿɣɧɿ ɤɭɥɶɬɭɪɢ ɜɨɥɨɞɿɸɬɶ ɜɢɫɨɤɨɸ ɩɨɠɢ-

ɜɧɨɸ ɿ ɛɿɨɥɨɝɿɱɧɨɸ ɰɿɧɧɿɫɬɶ. ɇɚɫɿɧɧɹ ɥɶɨɧɭ ɩɟɪɟɜɢɳɭє ɧɚɫɿɧɧɹ ɱɿɚ ɡɚ ɜɦɿɫɬɨɦ 

ɛɿɥɤɿɜ, ɠɢɪɿɜ ɬɚ ɜɭɝɥɟɜɨɞɿɜ, ɚɥɟ ɞɨ ɫɤɥɚɞɭ ɧɚɫɿɧɧɹ ɱɿɚ ɜɯɨɞɢɬɶ ɛɿɥɶɲɟ ɠɢɪɧɢɯ 

ɤɢɫɥɨɬ ɪɨɞɢɧɢ ω – γ, ɦɿɧɟɪɚɥɶɧɢɯ ɪɟɱɨɜɢɧ ɿ ɜɿɬɚɦɿɧɿɜ. 
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ɊɈɁȾȱɅ 2 

 

ɈȻ’ЄɄɌɂ ɌȺ ɆȿɌɈȾɂ ȾɈɋɅȱȾɀȿɇЬ 

 

ȼ ɬɟɩɟɪɿɲɧɿɣ ɱɚɫ ɜɢɪɿɲɟɧɧɹ ɩɪɨɛɥɟɦɢ ɡɞɨɪɨɜɨɝɨ ɯɚɪɱɭɜɚɧɧɹ ɭ ɫɜɿɬɿ 

ɩɨɜ’ɹɡɭɸɬɶ ɡ ɫɬɜɨɪɟɧɧɹɦ ɯɚɪɱɨɜɢɯ ɩɪɨɞɭɤɬɿɜ, ɡɛɚɝɚɱɟɧɢɯ ɟɫɟɧɰɿɣɧɢɦɢ ɿɧɝɪɟɞɿ-

єɧɬɚɦɢ, ɹɤɿ ɡɞɚɬɧɿ ɩɿɞɜɢɳɢɬɢ ɿɦɭɧɿɬɟɬ ɥɸɞɢɧɢ ɿ ɩɨɫɥɚɛɢɬɢ ɧɟɝɚɬɢɜɧɢɣ ɜɩɥɢɜ 

ɧɚɜɤɨɥɢɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ ɧɚ ɠɢɜɢɣ ɨɪɝɚɧɿɡɦ. 

Ɂɧɚɱɧɚ ɭɜɚɝɚ ɩɪɢ ɜɢɪɨɛɧɢɰɬɜɿ ɿɧɧɨɜɚɰɿɣɧɢɯ ɩɪɨɞɭɤɬɿɜ ɯɚɪɱɭɜɚɧɧɹ ɩɪɢɞɿ-

ɥɟɧɚ ɟɦɭɥɶɫɿɣɧɢɦ ɫɢɫɬɟɦɚɦ, ɬɨɦɭ ɳɨ ɠɢɪɨɜɚ ɫɤɥɚɞɨɜɚ ɪɿɜɧɨɦɿɪɧɨ ɪɨɡɩɨɞɿɥɹ-

єɬɶɫɹ ɩɨ ɜɫɿɣ ɬɨɜɳɿ ɩɪɨɞɭɤɬɭ ɿ ɩɿɞɜɢɳɭє ɫɬɭɩɿɧɶ ɣɨɝɨ ɡɚɫɜɨєɧɧɹ ɨɪɝɚɧɿɡɦɨɦ ɥɸ-

ɞɢɧɢ. 

 

2.1 ɉɪɨɝɪɚɦɚ ɿ ɨɪɝɚɧɿɡɚɰɿɹ ɩɪɨɜɟɞɟɧɧɹ ɞɨɫɥɿɞɠɟɧь 

 

Ⱦɥɹ ɡɚɛɟɡɩɟɱɟɧɧɹ ɩɨɫɥɿɞɨɜɧɨɫɬɿ ɩɪɨɜɟɞɟɧɧɹ ɞɨɫɥɿɞɧɢɯ ɪɨɛɿɬ ɡ ɨɬɪɢɦɚɧɧɹ 

ɡɛɚɥɚɧɫɨɜɚɧɢɯ ɩɪɨɞɭɤɬɿɜ ɯɚɪɱɭɜɚɧɧɹ ɪɨɡɪɨɛɥɟɧɨ ɩɪɨɝɪɚɦɭ, ɹɤɚ ɜɤɥɸɱɚєμ ɬɟɨɪɟ-

ɬɢɱɧɟ ɨɛʉɪɭɧɬɭɜɚɧɧɹ ɩɪɨɜɟɞɟɧɧɹ ɞɨɫɥɿɞɠɟɧɶ; ɞɨɫɥɿɞɠɟɧɧɹ ɯɿɦɿɱɧɨɝɨ ɫɤɥɚɞɭ ɿ 

ɛɿɨɥɨɝɿɱɧɨʀ ɰɿɧɧɨɫɬɿ ɜɢɤɨɪɢɫɬɚɧɨʀ ɫɢɪɨɜɢɧɢ; ɜɢɡɧɚɱɟɧɧɹ ɜɩɥɢɜɭ ɪɿɡɧɢɯ ɬɟɯɧɨ-

ɥɨɝɿɱɧɢɯ ɮɚɤɬɨɪɿɜ ɧɚ ɹɤɿɫɬɶ ɩɪɨɞɭɤɬɿɜ ɿ ʀɯ ɫɬɿɣɤɿɫɬɶ ɞɨ ɪɨɡɲɚɪɭɜɚɧɧɹ ɬɚ ɨɤɢɫ-

ɥɟɧɧɹ;  ɪɨɡɪɨɛɤɭ ɪɟɰɟɩɬɭɪɢ ɿ ɬɟɯɧɨɥɨɝɿʀ ɡɛɚɥɚɧɫɨɜɚɧɢɯ ɯɚɪɱɨɜɢɯ  ɩɪɨɞɭɤɬɿɜ ɧɚ 

ɨɫɧɨɜɿ ɝɨɪɿɯɨɩɥɿɞɧɨʀ ɿ ɧɚɫɿɧɧєɜɨʀ ɫɢɪɨɜɢɧɢ; ɞɨɫɥɿɞɠɟɧɧɹ ɩɨɤɚɡɧɢɤɿɜ ɹɤɨɫɬɿ ɝɨ-

ɬɨɜɨʀ ɩɪɨɞɭɤɰɿʀ ɡɚ ɛɿɨɯɿɦɿɱɧɢɦɢ ɿ ɦɿɤɪɨɛɿɨɥɨɝɿɱɧɢɦɢ ɩɨɤɚɡɧɢɤɚɦɢ;  ɦɚɬɟɦɚɬɢɱ-

ɧɟ ɦɨɞɟɥɸɜɚɧɧɹ ɫɤɥɚɞɭ ɡɛɚɥɚɧɫɨɜɚɧɢɯ ɟɦɭɥɶɫɿɣɧɢɯ ɩɪɨɞɭɤɬɿɜ; ɜɢɡɧɚɱɟɧɧɹ  

ɬɪɢɜɚɥɨɫɬɿ ɩɪɨɰɟɫɭ ɡɛɟɪɿɝɚɧɧɹ ɝɨɬɨɜɨʀ ɩɪɨɞɭɤɰɿʀ. 

Ɉɫɧɨɜɧɿ ɧɚɩɪɹɦɤɢ ɪɨɛɨɬɢ ɿ ɩɨɫɥɿɞɨɜɧɿɫɬɶ ɟɬɚɩɿɜ ʀʀ ɜɢɤɨɧɚɧɧɹ  ɜɿɞɨ-

ɛɪɚɠɟɧɿ ɜ ɩɪɨɝɪɚɦɿ, ɧɚɜɟɞɟɧɿɣ ɧɚ ɪɢɫ. β.1.  
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Ɋɢɫ. β.1 ɉɪɨɝɪɚɦɚ ɧɚɭɤɨɜɢɯ ɞɨɫɥɿɞɠɟɧɶ.   

 Ⱦɨɫɥɿɞɠɟɧɧɹ ɯɿɦɿɱɧɨɝɨ ɫɤɥɚɞɭ, ɯɚɪɱɨɜɨʀ ɬɚ ɛɿɨɥɨɝɿɱɧɨʀ ɰɿɧɧɨɫɬɿ ɫɢɪɨɜɢɧɢ; 
 Ⱦɨɫɥɿɞɠɟɧɧɹ ɭɦɨɜ ɬɚ ɪɟɠɢɦɿɜ ɩɿɞɝɨɬɨɜɤɢ ɜɢɯɿɞɧɨʀ ɫɢɪɨɜɢɧɢ; 
 ɉɿɞɛɿɪ ɨɩɬɢɦɚɥɶɧɢɯ ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɩɚɪɚɦɟɬɪɿɜ ɞɥɹ ɜɢɝɨɬɨɜɥɟɧɧɹ ɞɢɫɩɟɪɫɧɢɯ ɩɪɨɞɭɤɬɿɜ 

 Ⱦɨɫɥɿɞɠɟɧɧɹ ɯɿɦɿɱɧɨɝɨ ɫɤɥɚɞɭ ɧɚɫɿɧɧɹ ɱɿɚ; 

 Ⱦɨɫɥɿɞɠɟɧɧɹ ɜɨɞɨɩɨɝɧɢɥɚɸɱɨʀ ɬɚ ɜɨɞɨɭɬɪɢɦɭɸɱɨʀ ɡɞɚɬɧɨɫɬɿ ɧɚɫɿɧɧɹ; 

 Ⱦɨɫɥɿɞɠɟɧɧɹ ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɮɚɤɬɨɪɿɜ ɜɩɥɢɜɭ ɧɚ ɮɿɡɢɤɨ-ɯɿɦɿɱɧɿ ɜɥɚɫɬɢɜɨɫɬɿ ɧɚɫɿɧɧɹ ɱɿɚ 

ɋɭɱɚɫɧɢɣ ɫɬɚɧ ɜɢɪɨɛɧɢɰɬɜɚ 
ɩɪɨɞɭɤɬɿɜ ɯɚɪɱɭɜɚɧɧɹ      

ɞɢɫɩɟɪɫɧɨɝɨ ɬɢɩɭ 

ȼɩɥɢɜ ɩɨɥɿ ɧɟɧɚɫɢɱɟ-
ɧɢɯ ɠɢɪɧɢɯ ɤɢɫɥɨɬ ɧɚ 

ɨɪɝɚɧɿɡɦ ɥɸɞɢɧɢ 

ɋɭɱɚɫɧɢɣ ɫɬɚɧ ɿ ɩɟɪɫɩɟɤɬɢɜɢ ɪɨɡɲɢɪɟɧɧɹ ɚɫɨɪɬɢɦɟɧɬɭ ɩɪɨɞɭɤɬɿɜ ɯɚɪɱɭɜɚɧɧɹ ɧɚ ɟɦɭɥɶɫɿɣɧɿɣ ɨɫɧɨɜɿ 

ɒɥɹɯɢ ɪɨɡɲɢɪɟɧɧɹ ɚɫɨɪɬɢ-
ɦɟɧɬɭ ɛɟɡɚɥɤɨɝɨɥɶɧɢɯ ɧɚɩɨʀɜ 

ɬɚ ɫɨɭɫɧɨʀ ɩɪɨɞɭɤɰɿʀ  

Ⱦɠɟɪɟɥɚ ɉɇɀɄ 
ɪɨɫɥɢɧɧɨɝɨ        
ɩɨɯɨɞɠɟɧɧɹ 

Ɋɨɡɪɨɛɤɚ ɬɟɯɧɨɥɨɝɿʀ 
ɜɢɪɨɛɧɢɰɬɜɚ ɧɚɩɨɸ ɡ 

ɹɞɪɚ ɜɨɥɨɫɶɤɨɝɨ ɝɨɪɿɯɭ 

ɇɚɭɤɨɜɟ ɨɛɝɪɭɧɬɭ-
ɜɚɧɧɹ ɬɟɯɧɨɥɨɝɿʀ    

ɩɟɪɟɪɨɛɤɢ ɧɚɫɿɧɧɹ 
ɱɿɚ 

Ɋɨɡɪɨɛɤɚ ɧɚɭɤɨɜɢɯ ɨɫɧɨɜ ɬɟɯɧɨɥɨɝɿɣ ɯɚɪɱɨɜɢɯ ɩɪɨɞɭɤɬɿɜ ɧɚ ɨɫɧɨɜɿ ɝɨɪɿɯɨɩɥɿɞɧɨʀ ɿ ɧɚɫɿɧɧɟɜɨʀ ɫɢɪɨɜɢɧɢ 

Ɋɨɡɪɨɛɤɚ ɬɟɯɧɨɥɨɝɿʀ 
ɜɢɪɨɛɧɢɰɬɜɚ ɭɧɿɜɟɪɫɚ-
ɥɶɧɨʀ ɨɫɧɨɜɢ ɞɥɹ ɯɚɪ-

ɱɨɜɢɯ ɩɪɨɞɭɤɬɿɜ ɿɡ    
ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɝɨɪɿɯɨ-
ɜɨʀ ɬɚ ɧɚɫɿɧɧєɜɨʀ ɫɢɪɨ-

ɜɢɧɢ

Ɋɨɡɪɨɛɤɚ ɧɨɪɦɚɬɢɜɧɨʀ ɞɨɤɭɦɟɧɬɚɰɿʀ 
ɬɚ ɩɚɬɟɧɬɭɜɚɧɧɹ ɧɨɜɨʀ ɩɪɨɞɭɤɰɿʀ 

ɉɪɨɜɟɞɟɧɧɹ ɚɩɪɨɛɚɰɿʀ ɪɨɡɪɨɛɥɟɧɨʀ ɩɪɨɞɭɤɰɿʀ ɜ ɩɪɨɦɢɫɥɨɜɢɯ ɭɦɨɜɚɯ 
ɿ ɞɨɫɥɿɞɠɟɧɧɹ ʀʀ ɹɤɨɫɬɿ ɩɪɢ ɡɛɟɪɿɝɚɧɧɿ 
ɱɚɫɬɢɧɚ 

 ɉɿɞɛɿɪ ɪɟɰɟɩɬɭɪɧɢɯ ɤɨɦɩɨɧɟɧɬɿɜ ɞɥɹ ɡɛɚɥɚɧɫɭɜɚɧɧɹ ɠɢɪɧɨɤɢɫɥɨɬɧɨɝɨ ɫɤɥɚɞɭ; 
 ȼɢɡɧɚɱɟɧɧɹ ɯɚɪɱɨɜɨʀ, ɛɿɨɥɨɝɿɱɧɨʀ ɬɚ ɮɿɡɿɨɥɨɝɿɱɧɨʀ ɰɿɧɧɨɫɬɿ ɪɨɡɪɨɛɥɟɧɨʀ ɤɨɦɩɨɡɢɰɿʀ ɿɧɝ-

ɪɟɞɿєɧɬɿɜ; 
 Ɋɨɡɪɨɛɤɚ ɪɟɰɟɩɬɭɪɧɨɝɨ ɫɤɥɚɞɭ ɧɚɩɨʀɜ ɫɦɭɡɿ ɡɿ ɡɛɚɥɚɧɫɨɜɚɧɢɦ ɫɤɥɚɞɨɦ ɉɇɀɄ; 
 Ɋɨɡɪɨɛɤɚ ɤɨɦɩɥɟɤɫɧɨʀ ɩɟɪɟɪɨɛɤɢ ɝɨɪɿɯɨɩɥɿɞɧɨʀ ɫɢɪɨɜɢɧɢ. 
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Ɂɝɿɞɧɨ ɞɨ ɩɪɟɞɫɬɚɜɥɟɧɨʀ ɩɪɨɝɪɚɦɢ ɞɨɫɥɿɞɠɟɧɶ, ɩɟɪɲɢɣ ɟɬɚɩ ɪɨɛɨɬɢ ɩɪɢɫ-

ɜɹɱɟɧɢɣ ɬɟɨɪɟɬɢɱɧɨɦɭ ɚɧɚɥɿɡɭ ɥɿɬɟɪɚɬɭɪɧɢɯ ɿ ɩɚɬɟɧɬɧɢɯ ɞɠɟɪɟɥ, ɚɧɚɥɿɡɭ ɫɭɱɚɫ-

ɧɢɯ ɬɟɯɧɨɥɨɝɿɣ ɡ ɜɢɪɨɛɧɢɰɬɜɚ ɟɦɭɥɶɫɿɣɧɢɯ ɩɪɨɞɭɤɬɿɜ ɧɚ ɨɫɧɨɜɿ ɝɨɪɿɯɨɩɥɿɞɧɨʀ 

ɫɢɪɨɜɢɧɢ, ɳɨ ɞɨɡɜɨɥɢɥɨ ɜɢɡɧɚɱɢɬɢ ɦɟɬɭ ɪɨɛɨɬɢ, ɨɫɧɨɜɧɿ ɡɚɜɞɚɧɧɹ ɿ ɧɟɨɛɯɿɞɧɿ 

ɦɟɬɨɞɢ ɞɨɫɥɿɞɠɟɧɶ, ɚ ɬɚɤɨɠ ɧɚɩɪɹɦɤɢ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɢɯ ɞɨɫɥɿɞɠɟɧɶ ɿ ɩɨɫɥɿ-

ɞɨɜɧɿɫɬɶ ɨɫɧɨɜɧɢɯ ɟɬɚɩɿɜ ɪɨɛɨɬɢ ɞɥɹ ɞɨɫɹɝɧɟɧɧɹ ɩɨɫɬɚɜɥɟɧɨʀ ɦɟɬɢ.  

Ⱦɪɭɝɢɣ ɟɬɚɩ ɪɨɛɨɬɢ ɩɪɢɫɜɹɱɟɧɢɣ ɞɨɫɥɿɞɠɟɧɧɸ ɯɿɦɿɱɧɨɝɨ ɫɤɥɚɞɭ, ɯɚɪɱɨ-

ɜɨʀ ɬɚ ɛɿɨɥɨɝɿɱɧɨʀ ɰɿɧɧɨɫɬɿ ɝɨɪɿɯɨɩɥɿɞɧɨʀ ɫɢɪɨɜɢɧɢ; ɞɨɫɥɿɞɠɟɧɧɸ ɯɿɦɿɱɧɨɝɨ 

ɫɤɥɚɞɭ, ɛɿɨɥɨɝɿɱɧɨʀ ɿ ɮɿɡɿɨɥɨɝɿɱɧɨʀ ɰɿɧɧɨɫɬɿ, ɚ ɬɚɤɨɠ ɮɿɡɢɤɨ-ɯɿɦɿɱɧɢɯ ɜɥɚɫɬɢɜɨɫ-

ɬɟɣ ɧɚɫɿɧɧɹ ɱɿɚ; ɜɢɡɧɚɱɟɧɧɸ ɭɦɨɜ ɩɿɞɝɨɬɨɜɤɢ ɧɚɫɿɧɧɹ ɱɿɚ ɞɥɹ ɜɢɤɨɪɢɫɬɚɧɧɹ ɣɨɝɨ 

ɜ ɹɤɨɫɬɿ ɫɬɪɭɤɬɭɪɨɭɬɜɨɪɸɜɚɱɚ ɿ ɫɬɚɛɿɥɿɡɚɬɨɪɚ ɟɦɭɥɶɫɿɣɧɢɯ ɫɢɫɬɟɦ; ɞɨɫɥɿɞɠɟɧɧɸ 

ɭɦɨɜ ɬɚ ɪɟɠɢɦɿɜ ɩɿɞɝɨɬɨɜɤɢ ɪɨɫɥɢɧɧɨʀ ɫɢɪɨɜɢɧɢ ɞɨ ɩɟɪɟɪɨɛɤɢ; ɜɢɡɧɚɱɟɧɧɸ 

ɜɩɥɢɜɭ ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɮɚɤɬɨɪɿɜ ɧɚ ɹɤɿɫɬɶ ɟɦɭɥɶɫɿɣɧɢɯ ɩɪɨɞɭɤɬɿɜ, ɳɨ ɞɨɡɜɨɥɢɬɶ 

ɨɛʉɪɭɧɬɭɜɚɬɢ ɬɟɯɧɨɥɨɝɿɱɧɿ ɩɚɪɚɦɟɬɪɢ ɨɛɪɨɛɤɢ ɪɨɫɥɢɧɧɨʀ ɫɢɪɨɜɢɧɢ, ɡɛɟɪɟɝɬɢ ʀʀ 

ɛɿɨɥɨɝɿɱɧɭ ɰɿɧɧɿɫɬɶ ɿ ɪɨɡɪɨɛɢɬɢ ɭɧɿɜɟɪɫɚɥɶɧɭ ɟɦɭɥɶɫɿɣɧɭ ɨɫɧɨɜɭ ɞɥɹ ɜɢɪɨɛɧɢɰ-

ɬɜɚ ɪɿɡɧɨɦɚɧɿɬɧɨʀ ɫɨɭɫɧɨʀ ɩɪɨɞɭɤɰɿʀ ɬɚ ɧɚɩɨʀɜ ɡɿ ɡɛɚɥɚɧɫɨɜɚɧɢɦ ɫɤɥɚɞɨɦ ɉɇɀɄ. 

  Ɍɪɟɬɿɣ ɟɬɚɩ ɪɨɛɨɬɢ ɩɪɢɫɜɹɱɟɧɨ ɪɨɡɪɨɛɰɿ ɬɟɯɧɨɥɨɝɿʀ ɜɢɪɨɛɧɢɰɬɜɚ ɭɧɿɜɟɪ-

ɫɚɥɶɧɨʀ ɨɫɧɨɜɢ ɞɥɹ ɜɢɪɨɛɧɢɰɬɜɚ ɟɦɭɥɶɫɿɣɧɢɯ ɩɪɨɞɭɤɬɿɜ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɝɨɪɿ-

ɯɨɜɨʀ ɬɚ ɧɚɫɿɧɧєɜɨʀ ɫɢɪɨɜɢɧɢ; ɨɛʉɪɭɧɬɭɜɚɧɧɸ ɜɢɛɨɪɭ ɤɨɦɩɨɧɟɧɬɧɨɝɨ ɫɤɥɚɞɭ ɿ ʀɯ 

ɫɩɿɜɜɿɞɧɨɲɟɧɧɹ ɞɥɹ ɨɬɪɢɦɚɧɧɹ ɟɦɭɥɶɫɿɣɧɨʀ ɨɫɧɨɜɢ ɡɿ ɡɛɚɥɚɧɫɨɜɚɧɢɦ ɫɤɥɚɞɨɦ 

ɉɇɀɄ; ɪɨɡɪɨɛɰɿ ɪɟɰɟɩɬɭɪɧɨɝɨ ɫɤɥɚɞɭ ɟɦɭɥɶɫɿɣɧɢɯ ɩɪɨɞɭɤɬɿɜ; ɞɨɫɥɿɞɠɟɧɧɸ 

ɜɩɥɢɜɭ ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɮɚɤɬɨɪɿɜ ɧɚ ɹɤɿɫɬɶ ɟɦɭɥɶɫɿɣɧɢɯ ɩɪɨɞɭɤɬɿɜ; ɪɨɡɪɨɛɰɿ ɪɟ-

ɰɟɩɬɭɪ ɿ ɬɟɯɧɨɥɨɝɿɣ ɡɞɨɪɨɜɢɯ ɟɦɭɥɶɫɿɣɧɢɯ ɧɚɩɨʀɜ ɬɚ ɫɨɭɫɧɨʀ ɩɪɨɞɭɤɰɿʀ; ɞɨɫɥɿ-

ɞɠɟɧɧɸ ɹɤɨɫɬɿ ɟɦɭɥɶɫɿɣɧɢɯ ɩɪɨɞɭɤɬɿɜ  ɜ ɩɪɨɰɟɫɿ ɡɛɟɪɿɝɚɧɧɹ. 

Ɉɫɬɚɧɧɿɣ ɟɬɚɩ ɪɨɛɨɬɢ ɩɪɢɫɜɹɱɟɧɨ ɬɟɯɧɿɤɨ-ɟɤɨɧɨɦɿɱɧɨɦɭ ɨɛʉɪɭɧɬɭɜɚɧɧɸ 

ɜɩɪɨɜɚɞɠɟɧɧɹ ɭ ɜɢɪɨɛɧɢɰɬɜɨ ɧɨɜɢɯ ɩɪɨɞɭɤɬɿɜ ɡɚ ɪɨɡɪɨɛɥɟɧɨɸ ɬɟɯɧɨɥɨɝɿєɸ; 

ɪɨɡɪɨɛɰɿ  ɧɨɪɦɚɬɢɜɧɨ-ɬɟɯɧɿɱɧɨʀ ɞɨɤɭɦɟɧɬɚɰɿʀ ɧɚ ɟɦɭɥɶɫɿɣɧɿ ɩɪɨɞɭɤɬɢ; ɞɨɫɥɿ-

ɞɠɟɧɧɸ ɡɦɿɧɢ ɹɤɨɫɬɿ ɟɦɭɥɶɫɿɣɧɢɯ ɩɪɨɞɭɤɬɿɜ ɜ ɩɪɨɰɟɫɿ ɡɛɟɪɿɝɚɧɧɹ. 
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2.2  Ɉɛ’єɤɬɢ ɞɨɫɥɿɞɠɟɧь.  

 

Ɉɛ’єɤɬɨɦ ɞɨɫɥɿɞɠɟɧɧɹ є ɫɢɪɨɜɢɧɚ ɿ ɩɪɨɞɭɤɬɢ, ɳɨ ɜɢɝɨɬɨɜɥɟɧɿ ɡɚ ɪɨɡɪɨɛ-

ɥɟɧɢɦɢ ɧɚɦɢ ɪɟɰɟɩɬɭɪɚɦɢ ɿ ɬɟɯɧɨɥɨɝɿɹɦɢ.  

Ɉɛ’єɤɬɚɦɢ ɞɨɫɥɿɞɠɟɧɶ ɛɭɥɨ ɨɛɪɚɧɨ ɧɚɫɬɭɩɧɭ ɫɢɪɨɜɢɧɭμ  

– ȾɋɌɍ ȿɗɄ ɈɈɇ DDF – 0βμβ007 əɞɪɚ ɜɨɥɨɫɶɤɢɯ ɝɨɪɿɯɿɜ. ɇɚɫɬɚɧɨɜɢ ɳɨɞɨ 

ɩɨɫɬɚɱɚɧɧɹ ɿ ɤɨɧɬɪɨɥɸɜɚɧɧɹ ɹɤɨɫɬɿ; 

– ȽɈɋɌ 168γγ-71 – β014 (UІECE STAІDARD DDP 0βμ β001) Ɇɟɠɝɨɫɭɞɚɪ-

ɫɬɜɟɧɧɵɣ ɫɬɚɧɞɚɪɬ. əɞɪɨ ɨɪɟɯɚ ɝɪɟɰɤɨɝɨ. Ɍɟɯɧɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ; 

– ȾɋɌɍ 7525:2014 ȼɨɞɚ ɩɢɬɧɚ. ȼɢɦɨɝɢ ɬɚ ɦɟɬɨɞɢ ɤɨɧɬɪɨɥɸɜɚɧɧɹ ɹɤɨɫɬɿ.  

ȼɨɞɚ ɩɢɬɧɚ, ɹɤɚ ɜɿɞɩɨɜɿɞɚє ɜɢɦɨɝɚɦ Ⱦɋɚɧɉɿɇ β.β.4-171-10; 

– ȾɋɌɍ ββ40-93 ɇɚɫɿɧɧɹ ɫɿɥɶɫɶɤɨɝɨɫɩɨɞɚɪɫɶɤɢɯ ɤɭɥɶɬɭɪ. ɋɨɪɬɨɜɿ ɬɚ ɩɨɫɿ-

ɜɧɿ ɹɤɨɫɬɿ. Ɍɟɯɧɿɱɧɿ ɭɦɨɜɢ. ȼɢɫɧɨɜɨɤ ɫɚɧɿɬɚɪɧɨʀ-ɟɩɿɞɟɦɿɨɥɨɝɿɱɧɨʀ ɟɤɫ-

ɩɟɪɬɢɡɢ № 05.0β.0β-0γ 5λ815 ɜɿɞ β6.0λ.14. Ɉɛ'єɤɬ ɟɤɫɩɟɪɬɢɡɢ ɜɿɞɩɨɜɿɞɚє 

ɜɫɬɚɧɨɜɥɟɧɢɦ ɦɟɞɢɱɧɢɦ ɤɪɢɬɟɪɿɹɦ ɛɟɡɩɟɤɢ; 

– ȾɋɌɍ 6λ1μβ004 – ɑɨɪɧɢɰɹ ɫɜɿɠɚ;  

– ȽɈɋɌ Ɋ 5γ884-2010 – ɉɨɥɭɧɢɰɹ ɫɜɿɠɚ; 

– ȾɋɌɍ 8γβ5μβ015 – ȼɢɲɧɹ ɫɜɿɠɚ. Ɍɟɯɧɿɱɧɿ ɭɦɨɜɢ; 

– ȾɋɌɍ 70β5μβ00λ – ɉɟɪɫɢɤɢ ɫɜɿɠɿ. Ɍɟɯɧɿɱɧɿ ɭɦɨɜɢ; 

– ȽɈɋɌ γβ787-2014 – Ⱥɛɪɢɤɨɫɢ ɫɜɿɠɿ. Ɍɟɯɧɿɱɧɿ ɭɦɨɜɢ; 

– ȾɋɌɍ 7036:2009 – Ⱦɢɧɹ ɫɜɿɠɚ. Ɍɟɯɧɿɱɧɿ ɭɦɨɜɢ; 

– ȾɋɌɍ 3247-95 – Ɉɝɿɪɤɢ ɫɜɿɠɿ. Ɍɟɯɧɿɱɧɿ ɭɦɨɜɢ; 

– ȽɈɋɌ 4ββλ-82 – Ʌɢɦɨɧɢ. Ɍɟɯɧɿɱɧɿ ɭɦɨɜɢ; 

– Ɍɍɍ 04684β48 β6-96 – Ɇ'ɹɬɚ; 

– ȾɋɌɍ 8061μβ015 – ɒɩɢɧɚɬ ɫɜɿɠɢɣ. Ɍɟɯɧɿɱɧɿ ɭɦɨɜɢ; 

– ȾɋɌɍ γγ55-96 – Ȼɚɧɚɧɢ; 

– ȾɋɌɍ 46βγ-2006 – ɐɭɤɨɪ ɛɿɥɢɣ. Ɍɟɯɧɿɱɧɿ ɭɦɨɜɢ; 

– ȾɋɌɍ 44λ7μβ005 – Ɇɟɞ ɧɚɬɭɪɚɥɶɧɢɣ. Ɍɟɯɧɿɱɧɿ ɭɦɨɜɢ; 

– ȾɋɌɍ 45γ6μβ006 – Ɉɥɿʀ ɤɭɩɚɠɨɜɚɧɿ. Ɍɟɯɧɿɱɧɿ ɭɦɨɜɢ; 

– Ɍɍ λ111-196-79036538-2011 – Ɏɪɭɤɬɨɡɚ ɮɚɫɨɜɚɧɚ; 

http://document.ua/nasinnja-silskogospodarskih-kultur_-sortovi-ta-posivni-jakos-std335.html
http://document.ua/nasinnja-silskogospodarskih-kultur_-sortovi-ta-posivni-jakos-std335.html
http://document.ua/vishnja-svizha_-tehnichni-umovi-std28053.html
http://document.ua/persiki-svizhi_-tehnichni-umovi-std3515.html
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– Ɍɍ λ111-446-46473637-98 – ɋɬɟɜɿɨɡɢɞ ɯɚɪɱɨɜɢɣ; 

– ȽɈɋɌ Ɋ 5656β-2015 – Ȼɚɡɢɥɿɤ ɫɜɿɠɢɣ-ɡɟɥɟɧɶ. Ɍɟɯɧɿɱɧɿ ɭɦɨɜɢ; 

– ȽɈɋɌ Ɋ 5βλ7β-2008 – ɋɢɪɢ ɧɚɩɿɜɬɜɟɪɞɿ. Ɍɟɯɧɿɱɧɿ ɭɦɨɜɢ; 

– ȾɋɌɍ 6010μβ008 – ɉɟɬɪɭɲɤɚ ɦɨɥɨɞɚ ɫɜɿɠɚ. Ɍɟɯɧɿɱɧɿ ɭɦɨɜɢ; 

– ȾɋɌɍ 8007μβ015 – ɉɪɹɧɨɳɿ. Ʉɨɪɿɚɧɞɪ. Ɍɟɯɧɿɱɧɿ ɭɦɨɜɢ; 

– ȽɈɋɌ γ185β-2012 (ISO 6756:1984) – Ƚɨɪɿɯɢ ɤɟɞɪɨɜɿ ɨɱɢɳɟɧɿ. Ɍɟɯɧɿɱɧɿ 

ɭɦɨɜɢ. 

Ⱦɨɩɭɫɤɚєɬɶɫɹ ɜɢɤɨɪɢɫɬɚɧɧɹ ɫɢɪɨɜɢɧɢ ɡɚ ɿɧɲɨɸ ɞɿɸɱɨɸ ɧɨɪɦɚɬɢɜɧɨɸ 

ɞɨɤɭɦɟɧɬɚɰɿєɸ, ɭ ɬɨɦɭ ɱɢɫɥɿ ɿɦɩɨɪɬɧɨɝɨ ɜɢɪɨɛɧɢɰɬɜɚ, ɞɨɡɜɨɥɟɧɨʀ ɞɨ ɜɢɤɨɪɢ-

ɫɬɚɧɧɹ ɐɟɧɬɪɚɥɶɧɢɦ ɨɪɝɚɧɨɦ ɜɢɤɨɧɚɜɱɨʀ ɜɥɚɞɢ ɜ ɫɮɟɪɿ ɨɯɨɪɨɧɢ ɡɞɨɪɨɜ'ɹ ɬɚ 

ɩɪɢ ɧɚɹɜɧɨɫɬɿ ɩɨɡɢɬɢɜɧɨɝɨ ɜɢɫɧɨɜɤɭ Ⱦɟɪɠɚɜɧɨʀ ɫɚɧɿɬɚɪɧɨ-ɟɩɿɞɟɦɿɨɥɨɝɿɱɧɨʀ        

ɫɥɭɠɛɢ. 

 

2.3. Ɇɟɬɨɞɢ ɞɨɫɥɿɞɠɟɧь 

 

ȼ ɯɨɞɿ ɪɨɛɨɬɢ ɜɢɤɨɪɢɫɬɨɜɭɜɚɥɢ ɤɨɦɩɥɟɤɫ ɡɚɝɚɥɶɧɨɩɪɢɣɧɹɬɢɯ ɬɪɚɞɢɰɿɣɧɢɯ 

ɿ ɫɩɟɰɿɚɥɶɧɢɯ ɯɿɦɿɱɧɢɯ, ɮɿɡɢɱ ɧɢɯ, ɮɿɡɢɤɨ-ɯɿɦɿɱɧɢɯ, ɛɿɨɯɿɦɿɱɧɢɯ, ɦɿɤɪɨɛɿɨɥɨɝɿɱ-

ɧɢɯ ɦɟɬɨɞɿɜ ɚɧɚɥɿɡɭ, ɹɤɿ ɜɢɤɥɚɞɟɧɨ  ɭ ɜɿɞɩɨɜɿɞɧɢɯ ɫɬɚɧɞɚɪɬɚɯ ɿ ɤɟɪɿɜɧɢɰɬɜɚɯ ɡ 

ɬɟɯɧɨɯɿɦɿɱɧɨɝɨ ɿ ɦɿɤɪɨɛɿɨɥɨɝɿɱɧɨɝɨ ɤɨɧɬɪɨɥɸ, ɚ ɬɚɤɨɠ ɦɟɬɨɞɢ, ɳɨ ɨɩɢɫɚɧɿ ɭ 

ɫɩɟɰɿɚɥɶɧɿɣ ɥɿɬɟɪɚɬɭɪɿ (ɬɚɛɥ. β.1). ȼɫɿ ɨɬɪɢɦɚɧɿ ɪɟɡɭɥɶɬɚɬɢ ɞɨɫɥɿɞɠɟɧɶ ɨɛɪɨɛɥɹ-

ɥɢɫɶ ɦɟɬɨɞɚɦɢ ɦɚɬɟɦɚɬɢɱɧɨʀ ɫɬɚɬɢɫɬɢɤɢ.  

                                                                                                 Ɍɚɛɥɢɰɹ β.1 

Ɇɟɬɨɞɢ ɜɢɤɨɪɢɫɬɚɧɿ ɩɪɢ ɩɪɨɜɟɞɟɧɧɿ ɟɤɫɩɟɪɢɦɟɧɬɚɥьɧɢɯ ɞɨɫɥɿɞɠɟɧь 

№         
ɩ/ɩ 

ɉɨɤɚɡɧɢɤ ɉɪɢɧɰɢɩ ɦɟɬɨɞɭ ɞɨɫɥɿɞɠɟɧɶ 
Ʌɿɬɟɪɚɬɭɪɧɟ 

ɞɠɟɪɟɥɨ 

1. ȼɿɞɛɿɪ ɩɪɨɛ 
Ɂɚ ȽɈɋɌ γ1λ04 – 2012 

ȾɋɌɍ ISO 5555:2003 
[150 – 151] 

2. 
Ɇɚɫɨɜɚ ɱɚɫɤɚ ɫɭɯɢɯ ɪɟ-
ɱɨɜɢɧ 

Ɇɟɬɨɞɨɦ ɜɢɫɭɲɭɜɚɧɧɹ ɞɨ ɩɨɫɬɿɣɧɨʀ ɦɚɫɢ 
ɡɚ ɬɟɦɩɟɪɚɬɭɪɢ 100 – 105 ɨɋ 

[ 152] 

3. 
Ɇɚɫɨɜɚ ɱɚɫɤɚ ɫɭɯɢɯ ɪɨɡ-
ɱɢɧɧɢɯ ɪɟɱɨɜɢɧ 

Ɋɟɮɪɚɤɬɨɦɟɬɪɢɱɧɢɦ ɦɟɬɨɞɨɦ ɡɚ ȽɈɋɌ  
28562-90   

[153] 
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ɉɪɨɞɨɜɠɟɧɧɹ ɬɚɛɥ.β.1 

№         
ɩ/ɩ 

ɉɨɤɚɡɧɢɤ ɉɪɢɧɰɢɩ ɦɟɬɨɞɭ ɞɨɫɥɿɞɠɟɧɶ 
Ʌɿɬɟɪɚɬɭɪɧɟ 

ɞɠɟɪɟɥɨ 

4. Ɇɚɫɨɜɚ ɱɚɫɬɤɚ ɠɢɪɭ Ɂɚ ɞɨɩɨɦɨɝɨɸ ɚɩɚɪɚɬɚ ɋɨɤɫɥɟɬɚ  [154] 

5. 
Ɇɚɫɨɜɚ ɱɚɫɬɤɚ ɪɨɫɥɢɧɧɨ-
ɝɨ ɠɢɪɭ  

Ɋɟɮɪɚɤɬɨɦɟɬɪɢɱɧɢɦ ɦɟɬɨɞɨɦ  [155] 

6. Ɇɚɫɨɜɚ ɱɚɫɬɤɚ ɛɿɥɤɚ ɦɟɬɨɞɨɦ Ʉ’єɥɶɞɚɥɹ  [156] 

7. Ɍɢɬɪɨɜɚɧɚ ɤɢɫɥɨɬɧɿɫɬɶ 

Ɍɢɬɪɨɦɟɬɪɢɱɧɢɦ ɦɟɬɨɞɨɦ ɡɚ ȽɈɋɌ 
25555.0-82 (ɭ ɩɟɪɟɪɚɯɭɧɤɭ ɧɚ ɹɛɥɭɱɧɭ 
ɤɢɫɥɨɬɭ) 

  [157]   

8. Ⱥɤɬɢɜɧɚ ɤɢɫɥɨɬɧɿɫɬɶ (ɪɇ) 
ɉɨɬɟɧɰɿɨɦɟɬɪɢɱɧɢɦ ɦɟɬɨɞɨɦ ɡɚ ȽɈɋɌ 
26188-84  

   [158] 

9. Ɇɚɫɨɜɚ ɱɚɫɬɤɚ ɰɭɤɪɿɜ Ɇɟɬɨɞɨɦ Ȼɟɪɬɪɚɧɚ ȽɈɋɌ 8756.1γ-87     [159] 

10. Ɇɚɫɨɜɚ ɱɚɫɬɤɚ ɜɿɬɚɦɿɧɭ ɋ Ɇɟɬɨɞɨɦ ɬɢɬɪɭɜɚɧɧɹ ɤɪɚɫɤɨɸ Ɍɿɥɶɦɚɧɫɚ [160] 

11. Ɇɚɫɨɜɚ ɱɚɫɬɤɚ ɡɨɥɢ 
ɍ ɦɭɮɟɥɶɧɿɣ ɩɟɱɿ  ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɿ     
(550 ± β5) ºɋ ɡɚ ȾɋɌɍ ISЇ λγ6μβ008  

[161] 

12. Ɍɟɦɩɟɪɚɬɭɪɚ Ɂɚ ȽɈɋɌ β5754-85 [161] 

13. ɑɚɫ ɋɟɤɭɧɞɨɦɿɪ ɡɚ ȽɈɋɌ ββ5β7-77 [161] 

14. 
Ʉɢɫɥɨɬɧɟ, ɣɨɞɧɟ, 
ɩɟɪɟɤɢɫɧɟ ɱɢɫɥɚ 

əɤɿɫɬɶ ɠɢɪɭ ɜɢɡɧɚɱɚɥɢ ɡɚ ɫɬɚɧɞɚɪɬɧɢɦɢ 
ɦɟɬɨɞɢɤɚɦɢ  

[162] 

15. 
Ⱥɧɬɢɨɤɫɢɞɚɧɬɧɿ          
ɜɥɚɫɬɢɜɨɫɬɿ 

ɋɩɟɤɪɬɨɮɨɬɨɦɟɬɪɢɱɧɢɦ ɦɟɬɨɞɨɦ [163] 

 

ȼɦɿɫɬ ɮɨɫɮɚɬɿɜ ɭ ɞɨɫɥɿɞɧɢɯ ɡɪɚɡɤɚɯ ɜɢɡɧɚɱɚɥɢ ɡɚ ȾɋɌɍ ISЇ ββλ4μβ005. 

Ʉɿɥɶɤɿɫɧɢɣ ɜɦɿɫɬ ɮɿɬɢɧɨɜɨʀ ɤɢɫɥɨɬɢ ɨɰɿɧɸɜɚɥɢ ɦɟɬɨɞɢɤɨɸ ɚɧɚɥɿɡɭ ɮɿɬɢɧɨɜɨʀ 

ɤɢɫɥɨɬɢ ɡ ɪɟɚɤɬɢɜɨɦ ȼɟɣɞɚ. Ɋɟɚɤɬɢɜ ȼɟɣɞ ɝɨɬɭɜɚɥɢ ɛɟɡɩɨɫɟɪɟɞɧɶɨ ɩɟɪɟɞ ɚɧɚɥɿ-

ɡɨɦ, ɡɦɿɲɭɸɱɢ (0,γβ40 ɝ ɫɭɥɶɮɨɫɚɥɿɰɢɥɨɜɨʀ ɤɢɫɥɨɬɢ ɜ 100 ɦɥ ɜɨɞɢ) ɡ ɪɨɡɱɢɧɨɦ 

Ȼ (0,0γβ4 ɝ FОCХγ ∙ 6HβЇ ɜ 100 ɦɥ ɜɨɞɢ) ɜ ɫɩɿɜɜɿɞɧɨɲɟɧɧɿ 1μ 1 ɩɨ ɨɛ’єɦɭ (1 ɦɥ 

ɪɟɚɝɟɧɬɭ ɦɿɫɬɢɜ 0,β ȝɦɨɥɶ ɡɚɥɿɡɚ). Ⱦɥɹ ɩɨɛɭɞɨɜɢ ɤɚɥɿɛɪɭɜɚɥɶɧɨʀ ɤɪɢɜɨʀ ɿ ɚɧɚɥɿɡɭ 

ɜɢɤɨɪɢɫɬɨɜɭɜɚɥɢ ɦɨɥɹɪɧɟ ɫɩɿɜɜɿɞɧɨɲɟɧɧɹ «ɮɿɬɢɧɨɜɚ ɤɢɫɥɨɬɚ-ɪɟɚɝɟɧɬ» − 1μ γ. 

əɤ ɤɨɧɬɪɨɥɶ ɜɢɤɨɪɢɫɬɨɜɭɜɚɥɢ ɩɪɨɛɭ ɜ ɹɤɿɣ ɮɿɬɢɧɨɜɚ ɤɢɫɥɨɬɚ ɜɿɞɫɭɬɧɹ. ɉɨɩɟɪɟ-

ɞɧɶɨ ɨɰɿɧɸɜɚɥɢ ɫɩɟɤɬɪɢ ɩɨɝɥɢɧɚɧɧɹ ɪɨɡɱɢɧɿɜ ɩɪɢ ɤɨɧɰɟɧɬɪɚɰɿɹɯ (ȝɦɨɥɶ / ɥ) 

300, 600, 900, 1800, γ000, γ600 ɿ 4β00[164]. 

Ⱥɦɿɧɨɤɢɫɥɨɬɧɢɣ ɫɤɥɚɞ ɛɿɥɤɿɜ ɜɢɡɧɚɱɚɥɢ ɩɿɫɥɹ ɝɿɞɪɨɥɿɡɭ ɧɚɜɚɠɤɢ ɛɿɥɤɚ ɭ  

ɪɨɡɱɢɧɿ 6 ɧ. ɇɋl ɧɚ ɚɦɿɧɨɚɧɚɥɿɡɚɬɨɪɿ ɑɟɯɨɫɥɨɜɚɰɶɤɨʀ ɮɿɪɦɢ “Microtechna” ɦɚɪɤɢ  
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ȺȺȺ-881 [165Ж. ɍ ɡɜ’ɹɡɤɭ ɡ ɬɢɦ, ɳɨ ɩɪɢ ɤɢɫɥɨɬɧɨɦɭ ɝɿɞɪɨɥɿɡɿ ɬɪɢɩɬɨɮɚɧ ɿ ɫɿɪ-

ɤɨɜɦɿɫɧɿ ɚɦɿɧɨɤɢɫɥɨɬɢ ɪɭɣɧɭɸɬɶɫɹ, ɰɿ ɚɦɿɧɨɤɢɫɥɨɬɢ ɜɢɡɧɚɱɚɥɢ ɜ ɨɤɪɟɦɢɯ ɩɪɨ-

ɛɚɯ Д166, 167]. 

Ⱦɥɹ ɜɢɡɧɚɱɟɧɧɹ ɮɪɚɤɰɿɣɧɨɝɨ ɫɤɥɚɞɭ ɜɨɞɨɪɨɡɱɢɧɧɨɝɨ ɛɿɥɤɚ, ɧɟɛɿɥɤɨɜɨɝɨ 

ɚɡɨɬɭ ɬɚ ɜɿɥɶɧɢɯ ɚɦɿɧɨɤɢɫɥɨɬ ɛɟɡɩɨɫɟɪɟɞɧɶɨ ɜ ɩɪɨɞɭɤɬɚɯ, ɜɢɤɨɪɢɫɬɨɜɭɜɚɥɢ ɜɨɞ-

ɧɢɣ ɟɤɫɬɪɚɤɬ ɡ ɩɪɨɞɭɤɬɭ, ɨɬɪɢɦɚɧɢɣ ɲɥɹɯɨɦ ɟɤɫɬɪɚɝɭɜɚɧɧɹ ɩɪɨɬɹɝɨɦ 15 ɯɜ ɩɪɢ 

ɬɟɦɩɟɪɚɬɭɪɿ ɧɚɜɤɨɥɢɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ ɿ ɩɨɫɬɿɣɧɨɦɭ ɩɟɪɟɦɿɲɭɜɚɧɧɿ ɡ ɩɨɞɚɥɶ-

ɲɢɦ ɰɟɧɬɪɢɮɭɝɭɜɚɧɧɹɦ ɩɪɨɬɹɝɨɦ 15 ɯɜ ɩɪɢ 6000 ɨɛ/ɯɜ [166 – 168]. 

ȼɦɿɫɬ ɠɢɪɧɢɯ ɤɢɫɥɨɬ ɜɢɡɧɚɱɚɥɢ ɦɟɬɨɞɨɦ ɝɚɡɨɪɿɞɢɧɧɨʀ ɯɪɨɦɚɬɨɝɪɚɮɿʀ ɡɝɿ-

ɞɧɨ ɫɬɚɧɞɚɪɬɭ ISЇ 5508-β001. Ⱦɨɫɥɿɞɠɟɧɧɹ ɩɪɨɜɨɞɢɥɢ ɧɚ ɝɚɡɨɜɨɦɭ ɯɪɨɦɚɬɨɝ-

ɪɚɮɿ SСТЦКНгЮ GC-14A ɡ ɩɨɥɭɦЙɹɧɨ-ɿɨɧɿɡɭɸɱɢɦ ɞɟɬɟɤɬɨɪɨɦ [169]. 

ȼɦɿɫɬ ɬɨɤɨɮɟɪɨɥɿɜ ɜɢɡɧɚɱɚɥɢ ɯɪɨɦɚɬɨɝɪɚɮɿɱɧɢɦ ɦɟɬɨɞɨɦ ɭ ɫɢɫɬɟɦɿ ɪɨɡ-

ɱɢɧɧɢɤɿɜ ɯɥɨɪɨɮɨɪɦ ɬɚ ɯɥɨɪɨɮɨɪɦ-ɟɬɚɧɨɥ 1μ1. ɑɚɫ ɧɚɫɢɱɟɧɧɹ ɤɚɦɟɪɢ – β5 ɯɜ, 

ɬɟɦɩɟɪɚɬɭɪɚ ɜɢɫɭɲɭɜɚɧɧɹ 78 °ɋ. ȼ ɹɤɨɫɬɿ ɩɪɨɹɜɧɢɤɚ ɜɢɤɨɪɢɫɬɨɜɭɜɚɥɢ ɤɨɧɰɟɧɬ-

ɪɨɜɚɧɭ ɧɿɬɪɚɬɧɭ ɤɢɫɥɨɬɭ, ɹɤɚ ɭɬɜɨɪɸє ɡ α-ɬɨɤɨɮɟɪɨɥɨɦ ɫɩɨɥɭɤɢ ɩɨɦɚɪɚɧɱɟɜɨ-

ɱɟɪɜɨɧɨɝɨ ɤɨɥɶɨɪɭ [170]. 

ȼɢɡɧɚɱɟɧɧɹ ɫɬɿɣɤɨɫɬɿ ɟɦɭɥɶɫɿʀ ɜ ɡɚɥɟɠɧɨɫɬɿ ɜɿɞ ɬɪɢɜɚɥɨɫɬɿ ɿ ɩɨɬɭɠɧɨɫɬɿ 

ɩɨɞɪɿɛɧɟɧɧɹ ɫɢɪɨɜɢɧɢ ɭ ɜɨɞɧɨɦɭ ɫɟɪɟɞɨɜɢɳɿ ɩɪɨɜɨɞɢɥɢ ɰɟɧɬɪɢɮɭɝɭɜɚɧɧɹɦ ɡɚ 

ɦɟɬɨɞɢɤɨɸ Ƚɭɪɨɜɚ Д171, 172]. 

 Ɉɩɬɢɱɧɭ ɝɭɫɬɢɧɭ ɝɨɪɿɯɨɜɨʀ ɫɭɫɩɟɧɡɿʀ  ɜɢɡɧɚɱɚɥɢ ɧɚ ɮɨɬɨɟɥɟɤɬɪɨɤɨɥɨɪɢ-

ɦɟɬɪɿ ɄɎɄ γ-01 [173Ж, ɚ ɦɭɬɧɿɫɬɶ ɬɚ ɬɨɱɤɭ ɿɧɜɟɪɫɿʀ ɟɦɭɥɶɫɿɣɧɨʀ ɫɢɫɬɟɦɢ – ɲɥɹ-

ɯɨɦ ɪɨɡɪɚɯɭɧɤɭ [174]. 

 ȼɢɡɧɚɱɟɧɧɹ ɞɢɧɚɦɿɱɧɨʀ  ɜ’ɹɡɤɨɫɬɿ ɨɬɪɢɦɚɧɢɯ ɪɿɞɢɧ ɩɪɨɜɨɞɢɥɢ ɡɚ ɞɨɩɨɦɨ-

ɝɨɸ ɜɿɫɤɨɡɢɦɟɬɪɚ Ɉɫɬɜɚɥɶɞɚ ɬɚ ɊɈ-1 [175]. ȼ’ɹɡɤɿɫɬɶ ɞɜɨɯ ɪɿɞɢɧ, ɹɤɚ ɜɢɦɿɪɸ-

єɬɶɫɹ ɩɪɢ ɪɿɜɧɢɯ ɭɦɨɜɚɯ ɜ ɨɞɧɨɦɭ ɿ ɬɨɦɭ ɠ ɤɚɩɿɥɹɪɿ, ɛɭɞɟ ɜɿɞɧɨɫɢɬɢɫɹ ɹɤ 
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   ɚɛɨ η = η0  [
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],                             (2.1) 

 

 ɞɟ  η0, η – ɜ’ɹɡɤɿɫɬɶ ɤɨɧɬɪɨɥɶɧɨʀ (ɫɬɚɧɞɚɪɬɧɨʀ) ɿ ɞɨɫɥɿɞɧɨʀ ɪɿɞɢɧɢ, ɜɿɞɩɨɜɿ-

ɞɧɨ, ɉɚ·ɫ; 
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           ρ0, ρ – ɝɭɫɬɢɧɚ ɫɬɚɧɞɚɪɬɧɨʀ ɿ ɞɨɫɥɿɞɧɨʀ ɪɿɞɢɧɢ, ɜɿɞɩɨɜɿɞɧɨ, ɤɝ/ɦ3; 

           τ0, τ – ɱɚɫ ɜɢɬɿɤɚɧɧɹ ɫɬɚɧɞɚɪɬɧɨʀ ɿ ɞɨɫɥɿɞɧɨʀ ɪɿɞɢɧɢ, ɜɿɞɩɨɜɿɞɧɨ, ɫ. 

 ȼɨɥɨɝɨɭɬɪɢɦɭɸɱɭ ɡɞɚɬɧɿɫɬɶ (ȼɍɁ) ɜɢɡɧɚɱɚɥɢ ɡɚ ɤɿɥɶɤɿɫɧɢɦ ɜɦɿɫɬɨɦ ɜɨɞɢ, 

ɳɨ ɭɬɪɢɦɭєɬɶɫɹ ɞɨɫɥɿɞɧɢɦ ɡɪɚɡɤɨɦ ɩɿɫɥɹ ɡɚɦɨɱɭɜɚɧɧɹ [176 – 177]. 

 ȼɢɦɿɪɸɜɚɧɧɹ ɦɚɫɢ ɧɚɜɚɠɨɤ ɜɢɤɨɧɭɜɚɥɢ ɡɚ ɞɨɩɨɦɨɝɨɸ ɥɚɛɨɪɚɬɨɪɧɢɯ ɜɚɝɿɜ 

ȺНЯОЧЭЮrОr ɦɚɪɤɢ AR γ1γ0-5400 ɡ ɩɨɯɢɛɤɨɸ ɜɢɦɿɪɸɜɚɧɶ ± 5 ɦɝ ɬɚ  ɜɚɝɿɜ ɦɚɪɤɢ 

«AБIS»  AD 50 ɡ ɩɨɯɢɛɤɨɸ ɜɢɦɿɪɸɜɚɧɶ ± 0,5 ɦɝ.  Ⱦɨɫɥɿɞɠɟɧɧɹ ɫɬɭɩɟɧɸ ɧɚɛɭ-

ɯɚɧɧɹ ɧɚɫɿɧɧɹ ɩɪɨɜɨɞɢɥɢ,  ɜɢɡɧɚɱɚɸɱɢ ɡɛɿɥɶɲɟɧɧɹ ɦɚɫɢ ɫɢɪɨɜɢɧɢ ɜ ɡɚɥɟɠɧɨɫɬɿ 

ɜɿɞ ɬɪɢɜɚɥɨɫɬɿ ɡɚɦɨɱɭɜɚɧɧɹ Д177Ж. ɋɬɭɩɿɧɶ ɧɚɛɭɯɚɧɧɹ   ɜɢɪɚɠɚєɬɶɫɹ ɱɟɪɟɡ ɜɿɞ-

ɫɨɬɨɤ ɡɛɿɥɶɲɟɧɧɹ ɦɚɫɢ ɜɿɞɧɨɫɧɨ ɦɚɫɢ ɜɡɹɬɨʀ ɧɚɜɚɠɤɢ G0. 

                                 %100
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GG ,                                        (2.2) 

 
ɞɟ Gτ – ɦɚɫɚ ɧɚɛɭɯɥɨʀ ɧɚɜɚɠɤɢ ɭ ɩɟɜɧɢɣ ɩɪɨɦɿɠɨɤ ɱɚɫɭ, ɝ; 

G0 – ɜɢɯɿɞɧɚ ɜɚɝɚ ɧɚɜɚɠɤɢ, ɝ.  

Ɋɟɡɭɥɶɬɚɬɢ ɞɨɫɥɿɞɿɜ ɜɿɞɨɛɪɚɠɚɥɢ ɝɪɚɮɿɱɧɨ ɜ ɤɨɨɪɞɢɧɚɬɚɯμ ɜɿɫɶ «ɏ» – ɱɚɫ 

ɧɚɛɭɯɚɧɧɹ, ɯɜ; ɜɿɫɶ «ɍ» – ɫɬɭɩɿɧɶ ɧɚɛɭɯɚɧɧɹ  , %. Ⱦɥɹ ɪɨɡɪɚɯɭɧɤɭ ɤɿɧɟɬɢɱɧɢɯ 

ɤɨɧɫɬɚɧɬ ɿɧɟɪɰɿʀ ɧɚɛɭɯɚɧɧɹ ɜɢɡɧɚɱɚɥɢ ɦɚɤɫɢɦɚɥɶɧɨ ɞɨɫɹɝɧɭɬɟ ɭ ɞɨɫɥɿɞɿ max Ɂɚ 

ɞɚɧɢɦɢ  max , ɞɟ   – ɫɬɭɩɿɧɶ ɧɚɛɭɯɚɧɧɹ ɭ ɤɨɠɧɨɦɭ ɜɢɦɿɪɸɜɚɧɧɿ, ɛɭɞɭɜɚɥɢ 

ɝɪɚɮɿɤ ɤɪɢɜɢɯ ɿɧɟɪɰɿʀ ɧɚɛɭɯɚɧɧɹ ɭ ɧɚɩɿɜɥɨɝɚɪɢɮɦɿɱɧɿɣ ɫɢɫɬɟɦɿ ɤɨɨɪɞɢɧɚɬμ ɜɿɫɶ 

«ɏ» – ɱɚɫ ɧɚɛɭɯɚɧɧɹ – ɥɿɧɿɣɧɚ ɲɤɚɥɚ, ɜɿɫɶ «ɍ» – )lg( max    – ɥɨɝɚɪɢɮɦɿɱɧɚ 

ɲɤɚɥɚ.  

Ⱥɧɚɥɨɝɿɱɧɨ ɞɨ ɧɚɬɭɪɚɥɶɧɢɯ ɤɪɢɜɢɯ ɧɚɛɭɯɚɧɧɹ ɩɪɢ ɜɢɤɪɟɫɥɸɜɚɧɧɿ ɤɪɢɜɨʀ 

ɿɧɟɪɰɿʀ ɧɚɛɭɯɚɧɧɹ ɥɨɝɚɪɢɮɦɿɱɧɭ ɲɤɚɥɭ ɛɭɞɭɜɚɥɢ ɬɚɤɢɦ ɱɢɧɨɦ, ɳɨɛ ɪɿɡɧɢɰɹ   

ɡɪɨɫɬɚɥɚ ɡɜɟɪɯɭ ɞɨ ɧɢɡɭ. Ʉɪɢɜɭ ɛɭɞɭɜɚɥɢ ɦɟɬɨɞɨɦ ɧɚɣɦɟɧɲɢɯ ɤɜɚɞɪɚɬɿɜ ɡɚ ɪɿɜ-

ɧɹɧɧɹɦ ɭ=ɚ+ bɯ, ɹɤɟ ɜɢɪɿɲɭɸɬɶ ɞɥɹ ɧɚɯɨɞɠɟɧɧɹ ɤɨɟɮɿɰɿєɧɬɿɜ ɚ ɿ b ɡɚ ɞɨɩɨɦɨ-

ɝɨɸ ɫɢɫɬɟɦɢ ɪɿɜɧɹɧɶμ 

                                            xbnay                                          (2.3) 

ɞɟ )maxlg(  y  ; 
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ɯ – ɱɚɫ ɡɚɦɨɱɭɜɚɧɧɹ; 

n – ɤɿɥɶɤɿɫɬɶ ɜɢɦɿɪɸɜɚɧɶ. 

Ɂɚ ɞɨɩɨɦɨɝɨɸ ɤɨɟɮɿɰɿєɧɬɿɜ ɚ ɿ b ɭɬɨɱɧɸɜɚɥɢ ɤɨɨɪɞɢɧɚɬɢ ɤɨɠɧɨʀ ɬɨɱɤɢ, 

ɱɟɪɟɡ ɹɤɿ ɩɪɨɜɨɞɹɬɶ ɤɪɢɜɭ ɿɧɟɪɰɿʀ ɧɚɛɭɯɚɧɧɹ ɞɥɹ ɞɚɧɨɝɨ ɜɢɞɭ ɞɨɫɥɿɞɧɨɝɨ ɩɪɨɞɭ-

ɤɬɭ. ɉɨ ɰɿɣ ɤɪɢɜɿɣ ɝɪɚɮɿɱɧɨ ɜɢɡɧɚɱɚɸɬɶ ɡɧɚɱɟɧɧɹ ɬɪɢɜɚɥɨɫɬɿ ɩɪɨɯɨɞɠɟɧɧɹ ɤɪɢ-

ɜɨʀ ɨɞɧɨɝɨ ɥɨɝɚɪɢɮɦɿɱɧɨɝɨ ɰɢɤɥɭ. ɒɥɹɯɨɦ ɪɨɡɪɚɯɭɧɤɭ ɜɢɡɧɚɱɚɥɢ ɤɨɧɫɬɚɧɬɭ 

ɿɧɟɪɰɿʀ ɧɚɛɭɯɚɧɧɹ ɡɚ ɮɨɪɦɭɥɨɸμ 

                                            
bnf
1                                                    (2.4) 

 
ɉɪɨɰɟɫ ɩɿɧɨɭɬɜɨɪɟɧɧɹ ɿ ɜɢɡɧɚɱɟɧɧɹ ɜɥɚɫɬɢɜɨɫɬɟɣ ɩɿɧɢ ɨɰɿɧɸɜɚɥɢ ɧɚɫɬɭɩ-

ɧɢɦɢ ɩɚɪɚɦɟɬɪɚɦɢμ 

- ɤɪɚɬɧɿɫɬɸ ɩɿɧɢ (ɜɿɞɧɨɲɟɧɧɹ ɨɛ’єɦɭ ɩɿɧɢ ɞɨ ɨɛ’єɦɭ ɪɨɡɱɢɧɭ ɩɿɫɥɹ ɩɿɧɨɭ-

ɬɜɨɪɟɧɧɹ),  

- ɫɬɚɛɿɥɶɧɿɫɬɸ ɩɿɧɢ (ɱɚɫ ɡɛɟɪɟɠɟɧɧɹ ɨɬɪɢɦɚɧɨɝɨ ɨɛ’єɦɭ ɩɿɧɢ), 

- ɞɢɫɩɟɪɫɧɿɫɬɸ (ɪɨɡɩɨɞɿɥɨɦ ɛɭɥɶɛɚɲɨɤ ɡɚ ɪɨɡɦɿɪɨɦ ɚɛɨ ɫɟɪɟɞɧɿɦ ɪɨɡɦɿ-

ɪɨɦ ɛɭɥɶɛɚɲɨɤ). 

ɐɢɥɿɧɞɪɢ ɡ ɪɨɡɱɢɧɨɦ ɩɪɨɞɭɤɬɭ ɡɚɤɪɢɜɚɥɢ ɩɪɨɛɤɚɦɢ ɿ ɭ ɝɨɪɢɡɨɧɬɚɥɶɧɨɦɭ 

ɩɨɥɨɠɟɧɧɿ ɫɬɪɭɲɭɜɚɥɢ ɩɪɨɬɹɝɨɦ 1 ɯɜ ɡ ɱɚɫɬɨɬɨɸ 60 ɪɭɯɿɜ ɡɚ ɯɜɢɥɢɧɭ. ȼ ɹɤɨɫɬɿ 

ɤɨɧɬɪɨɥɸ ɜɢɤɨɪɢɫɬɚɧɨ ɩɿɧɨɭɬɜɨɪɸɸɱɭ ɡɞɚɬɧɿɫɬɶ ɛɿɥɤɚ ɤɭɪɹɱɨɝɨ ɹɣɰɹ. ɉɿɧɨɭɬ-

ɜɨɪɸɸɱɭ ɡɞɚɬɧɿɫɬɶ ɛɿɥɤɚ ɪɨɡɪɚɯɨɜɭɸɬɶ ɡɚ ɮɨɪɦɭɥɨɸμ 

                                                      100
ɪ

ɩ
ȼ
Bɉ                                                      (2.5) 

 
ɞɟ ɉ  ɩɿɧɨɭɬɜɨɪɸɸɱɚ ɡɞɚɬɧɿɫɬɶ ɛɿɥɤɚ, %; 

ȼɩ  ɜɢɫɨɬɚ ɩɿɧɢ ɧɚɞ ɪɿɜɧɟɦ ɪɿɞɢɧɢ, ɫɦ3; 

ȼɪ  ɜɢɫɨɬɚ ɪɨɡɱɢɧɭ ɛɿɥɤɚ ɞɨ ɩɿɧɨɭɬɜɨɪɸɜɚɧɧɹ, ɫɦ3. 

ɋɬɿɣɤɿɫɬɶ ɩɿɧɢ ɨɰɿɧɸɜɚɥɢ ɡɚ ɜɢɫɨɬɨɸ ɩɿɧɢ ɩɿɫɥɹ 15 ɯɜ ɡɧɚɯɨɞɠɟɧɧɹ ɰɢɥɿ-

ɧɞɪɿɜ ɭ ɫɬɚɧɿ ɫɩɨɤɨɸ ɿ ɪɨɡɪɚɯɨɜɭɜɚɥɢ ɡɚ ɮɨɪɦɭɥɨɸμ 
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                                 100
.ɫ.ɩ

ɩ
ȼ
B

C ,                                                    (2.6) 

 
 ɞɟ ɋ  ɫɬɿɣɤɿɫɬɶ ɩɿɧɢ, %; 

ȼɩ  ɜɢɯɿɞɧɚ ɜɢɫɨɬɚ ɩɿɧɢ, ɦɦ; 

ȼɩ.ɫ  ɜɢɫɨɬɚ ɩɿɧɢ ɩɿɫɥɹ ɜɢɬɪɢɦɭɜɚɧɧɹ ɩɪɨɬɹɝɨɦ 15 ɯɜ, ɦɦ. 

ɋɟɞɢɦɟɧɬɚɰɿɣɧɢɣ ɚɧɚɥɿɡ ɤɨɥɨʀɞɧɨɝɨ ɪɨɡɱɢɧɭ ɩɪɨɜɨɞɢɥɢ ɡɚ ɞɨɩɨɦɨɝɨɸ  

ɬɨɪɫɿɣɧɢɯ ɜɚɝɿɜ ɡ ɬɪɢɜɚɥɿɫɬɸ ɜɢɬɪɢɦɤɢ λ00 ɫ Д178]. 

ɉɪɨɜɟɞɟɧɨ ɞɨɫɥɿɞɠɟɧɧɹ ɫɬɭɩɟɧɸ ɝɿɞɪɨɮɨɛɧɨɫɬɿ ɛɿɥɤɿɜ ɿ ɧɚɜɟɞɟɧɚ ɯɚɪɚɤɬɟ-

ɪɢɫɬɢɤɚ ɛɿɥɤɨɜɨʀ ɝɥɨɛɭɥɢ, ɜɢɤɨɪɢɫɬɨɜɭɸɱɢ  ɦɟɬɨɞ Ɏɿɲɟɪɚ. Ⱦɥɹ ɜɢɡɧɚɱɟɧɧɹ 

ɫɬɭɩɟɧɸ ɝɿɞɪɨɮɨɛɧɨɫɬɿ ɛɿɥɤɿɜ ɜɢɤɨɪɢɫɬɚɥɢ ɜɟɥɢɱɢɧɭ ɪɿɡɧɢɰɿ ɜɿɥɶɧɢɯ ɟɧɟɪɝɿɣ 

ɡɚɥɢɲɤɿɜ ɚɦɿɧɨɤɢɫɥɨɬ ɩɿɞ ɱɚɫ ʀɯ ɟɤɫɬɪɚɝɭɜɚɧɧɹ. ȼɢɤɨɪɢɫɬɨɜɭɸɱɢ ɜɿɞɧɨɲɟɧɧɹ 

ɫɭɦɚɪɧɢɯ ɡɧɚɱɟɧɶ ɩɨɥɹɪɧɢɯ ɿ ɧɟɩɨɥɹɪɧɢɯ ɚɦɿɧɨɤɢɫɥɨɬ, ɪɨɡɪɚɯɨɜɭɜɚɥɢ ɣɦɨɜɿɪɧɿ 

ɪɨɡɦɿɪɢ ɛɿɥɤɨɜɨʀ ɝɥɨɛɭɥɢ, ɚ ɬɚɤɨɠ ɡɪɨɛɢɥɢ ɩɪɢɩɭɳɟɧɧɹ ɜɿɞɧɨɫɧɨ ɮɨɪɦɢ ɬɚ ʀʀ 

ɛɭɞɨɜɢ Д179 – 182]. 

Ⱦɨɫɥɿɞɠɟɧɧɹ ɪɨɡɦɿɪɭ ɱɚɫɬɨɱɨɤ  ɜ ɨɬɪɢɦɚɧɢɯ ɝɨɪɿɯɨɜɢɯ ɞɿɫɩɟɪɫɿɹɯ ɩɪɢ ɪɿ-

ɡɧɢɯ ɝɿɞɪɨɦɨɞɭɥɹɯ ɩɪɨɜɨɞɢɥɢ ɦɟɬɨɞɨɦ ɫɩɟɤɬɪɚ ɦɭɬɧɨɫɬɿ ɧɚ ɨɫɧɨɜɿ ɫɜɿɬɥɨɪɨɡɫɿ-

ɸɜɚɧɧɹ ɞɢɫɩɟɪɫɧɢɯ ɫɢɫɬɟɦ [183, 184, 149]. ȼɢɤɨɪɢɫɬɨɜɭɸɱɢ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɿ 

ɞɚɧɿ, ɨɬɪɢɦɚɧɿ ɲɥɹɯɨɦ ɜɢɦɿɪɸɜɚɧɧɹ ɡɚɥɟɠɧɨɫɬɿ ɨɩɬɢɱɧɨʀ ɝɭɫɬɢɧɢ ɞɢɫɩɟɪɫɿɣ ɜɿɞ 

ɞɨɜɠɢɧɢ ɯɜɢɥɿ, ɛɭɞɭɜɚɥɢ ɥɨɝɨɪɢɮɦɿɱɧɿ ɤɪɢɜɿ ɿ ɪɨɡɪɚɯɨɜɭɜɚɥɢ ɯɜɢɥɶɨɜɢɣ ɟɤɫɩɨ-

ɧɟɧɬ ɹɤ ɬɚɧɝɟɧɫ ɤɭɬɚ ɧɚɯɢɥɭ ɤɪɢɜɨʀ ɞɨ ɨɫɿ ɚɛɫɰɢɫ ɡ ɜɿɞєɦɧɢɦ ɡɧɚɤɨɦ. ȼ ɫɜɨɸ 

ɱɟɪɝɭ, ɯɜɢɥɶɨɜɢɣ ɟɤɫɩɨɧɟɧɬ ɞɨɡɜɨɥɹє ɪɨɡɪɚɯɭɜɚɬɢ ɪɨɡɦɿɪ ɱɚɫɬɨɱɨɤ ɿ ʀɯ ɤɿɥɶɤɿɫɬɶ 

ɜ ɞɢɫɩɟɪɫɧɢɯ ɫɢɫɬɟɦɚɯ ɬɚ ɞɨɫɥɿɞɢɬɢ ɮɨɪɦɭɜɚɧɧɹ ɧɚɞɦɨɥɟɤɭɥɹɪɧɢɯ ɫɬɪɭɤɬɭɪ. 

n = – tg ,                                                        (2.7) 

ɞɟ   n – ɯɜɢɥɶɨɜɢɣ ɟɤɫɩɨɧɟɧɬ; 

       D – ɨɩɬɢɱɧɚ ɝɭɫɬɢɧɚ; 

        Ȝ – ɞɨɜɠɢɧɚ ɯɜɢɥɿ, ɧɦ. 
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Ʉɨɪɢɫɬɭɸɱɢɫɶ ɝɨɬɨɜɢɦɢ ɬɚɛɥɢɰɹɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɱɧɢɯ ɮɭɧɤɰɿɣ ɫɜɿɬɥɨɪɨɡ-

ɫɿɸɜɚɧɧɹ ɞɢɫɩɟɪɫɧɢɯ ɫɢɫɬɟɦ [184] ɪɨɡɪɚɯɨɜɚɧɨμ 

- ɩɨɤɚɡɧɢɤ ɡɚɥɨɦɥɟɧɧɹ ɱɚɫɬɨɱɨɤ ɜ ɞɢɫɩɟɪɫɧɿɣ ɫɢɫɬɟɦɿ – ȝ 

ȝ = m ∙ ȝ0 ,                                                            (2.8) 

 
ɞɟ  m – ɜɿɞɧɨɫɧɢɣ ɩɨɤɚɡɧɢɤ ɡɚɥɨɦɥɟɧɧɹ ɞɢɫɩɟɪɫɧɨʀ ɫɢɫɬɟɦɢ; 

      ȝ0 – ɩɨɤɚɡɧɢɤ ɡɚɥɨɦɥɟɧɧɹ ɞɢɫɩɟɪɫɿɣɧɨɝɨ ɫɟɪɟɞɨɜɢɳɚ. 

 - ɪɚɞɿɭɫ ɱɚɫɬɨɱɨɤ ɜ ɞɢɫɩɟɪɫɧɿɣ ɫɢɫɬɟɦɿ ɜɢɡɧɚɱɚɥɢ ɡɚ ɮɨɪɦɭɥɨɸμ 

r =   ,                                                           (2.9) 

ɞɟ   α – ɜɿɞɧɨɫɧɢɣ ɪɨɡɦɿɪ ɱɚɫɬɢɧɨɤ ɡɚ ɬɚɛɥɢɱɧɢɦɢ ɞɚɧɢɦɢ; 

       Ȝ ɫɪ – ɫɟɪɟɞɧɹ ɞɨɜɠɢɧɚ ɯɜɢɥɿ, Ⱥ0. 

- ɦɭɬɧɿɫɬɶ ɞɢɫɩɟɪɫɧɨʀ ɫɢɫɬɟɦɢ ɤɨɦɩɥɟɤɫɿɜ ɜɢɡɧɚɱɚɥɢ ɡɚ ɮɨɪɦɭɥɨɸμ 

τ = 2,3 ∙ Dcp / l,                                              (2.9) 

 
ɞɟ   Dcp – ɫɟɪɟɞɧɹ ɨɩɬɢɱɧɚ ɝɭɫɬɢɧɚ; 

       l – ɞɨɜɠɢɧɚ ɤɸɜɟɬɢ, ɫɦ. 

- ɤɿɥɶɤɿɫɬɶ ɱɚɫɬɢɧɨɤ ɜ ɨɞɢɧɢɰɿ ɨɛ’єɦɭ ɡɧɚɯɨɞɢɥɢ ɱɟɪɟɡ ɫɩɿɜɜɿɞɧɨɲɟɧɧɹμ 

N = τ / (π ∙ r2 ∙K(α, m)),                                       (2.10) 

 
ɞɟ    r – ɪɚɞɿɭɫ ɱɚɫɬɢɧɨɤ, ɫɦ; 

        K(α, m) – ɤɨɟɮɿɰɿєɧɬ ɪɨɡɫɿɸɜɚɧɧɹ ( ɬɚɛɥɢɱɧɿ ɞɚɧɿ). 

- ɩɢɬɨɦɭ ɦɭɬɧɿɫɬɶ ɩɟɪɟɜɨɞɢɥɢ ɭ ɜɚɝɨɜɭ ɤɨɧɰɟɧɬɪɚɰɿɸμ 

ɋ =  (%)                                          (2.11) 

ɞɟ   g (α, m) – ɩɢɬɨɦɚ ɦɭɬɧɿɫɬɶ (ɬɚɛɥɢɱɧɿ ɞɚɧɿ), ɫɦ-1. 

Ⱥɦɿɧɨɤɢɫɥɨɬɧɢɣ ɫɤɨɪ ɛɿɥɤɿɜ (CУ, %) ɜɢɡɧɚɱɚɥɢ ɡɚ ɮɨɪɦɭɥɨɸ Д182 – 184]:  

                                       Cj = Aj/ Aje ·100,                                        (2.12) 

 
 ɞɟ  Aj - ɜɦɿɫɬ У-ʀ ɧɟɡɚɦɿɧɧɨʀ ɚɦɿɧɨɤɢɫɥɨɬɢ (ɇȺɄ) ɜ ɛɿɥɤɭ ɩɪɨɞɭɤɬɭ, ɝ/100 ɝ  

        ɛɿɥɤɚ;   
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A je- ɜɦɿɫɬ У-ʀ ɇȺɄ ɜ ɟɬɚɥɨɧɧɨɦɭ ɛɿɥɤɭ, ɝ/100 ɝ ɛɿɥɤɚ. 

Ɉɰɿɧɤɭ ɹɤɨɫɬɿ ɛɿɥɤɿɜ ɩɪɨɜɨɞɢɥɢ ɡɚ ɩɨɤɚɡɧɢɤɚɦɢμ 

- ɄɊȺɋ (ɤɨɟɮɿɰɿєɧɬ ɪɿɡɧɢɰɿ ɚɦɿɧɨɤɢɫɥɨɬɧɨɝɨ ɫɤɨɪɭ), ɹɤɢɣ ɩɨɤɚɡɭє ɫɟɪɟ-

ɞɧɸ ɜɟɥɢɱɢɧɭ ɧɚɞɥɢɲɤɭ ɚɦɿɧɨɤɢɫɥɨɬɧɨɝɨ ɫɤɨɪɭ ɇȺɄ ɡɚ ɮɨɪɦɭɥɨɸ  

[166 – 168]:  

                                              КɊȺɋ =∑∆ɊȺɋ/ n,                                    (2.13) 

ɞɟ -  ∆ɊȺɋ  (ɪɿɡɧɢɰɹ ɚɦɿɧɨɤɢɫɥɨɬɧɨɝɨ ɫɤɨɪɭ ɩɨɪɿɜɧɹɧɨ ɡ ʀɯ ɫɤɨɪɨɦ ɭ ɫɬɚɧɞɚɪɬɿ 

ɞɥɹ ɤɨɠɧɨʀ ɧɟɡɚɦɿɧɧɨʀ ɚɦɿɧɨɤɢɫɥɨɬɢ) – ɩɨɤɚɡɭє ɪɿɜɟɧɶ ɞɟɮɿɰɢɬɭ ɚɛɨ ɧɚɞɥɢɲɤɭ 

 ɇȺɄ ɭ ɞɨɫɥɿɞɧɨɦɭ ɛɿɥɤɭ ɩɨɪɿɜɧɹɧɨ ɡ ɫɬɚɧɞɚɪɬɨɦ   

 ∆PAC = C j −Cmin,                                      (2.14) 

ɞɟ ∆ɊȺɋ – ɪɿɡɧɢɰɿ ɚɦɿɧɨɤɢɫɥɨɬɧɨɝɨ ɫɤɨɪɭ; 

n – ɤɿɥɶɤɿɫɬɶ ɧɟɡɚɦɿɧɧɢɯ ɚɦɿɧɨɤɢɫɥɨɬ;  

- ɛɿɨɥɨɝɿɱɧɭ ɰɿɧɧɿɫɬɶ ɞɨɫɥɿɞɧɨɝɨ ɩɪɨɞɭɤɬɭ Ȼɐ, ( %)  ɜɢɡɧɚɱɚɥɢ ɡɚ ɮɨɪ-

ɦɭɥɨɸμ   

                                                      Ȼɐ =100−КɊȺɋ                                        (2.15) 

 Ɉɪɝɚɧɨɥɟɩɬɢɱɧɿ ɩɨɤɚɡɧɢɤɢ ɜɢɡɧɚɱɚɥɢ, ɜɢɤɨɪɢɫɬɨɜɭɸɱɢ ɩ’ɹɬɢɛɚɥɶɧɭ 

ɲɤɚɥɭ ɨɰɿɧɸɜɚɧɧɹ Д185 – 189]. 

 Ⱦɥɹ ɦɿɤɪɨɛɿɨɥɨɝɿɱɧɨɝɨ ɤɨɧɬɪɨɥɸ ɞɨɫɥɿɞɠɟɧɧɹ ɧɚɹɜɧɨɫɬɿ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ 

ɦɟɡɨɮɿɥɶɧɢɯ ɚɟɪɨɛɧɢɯ ɬɚ ɮɚɤɭɥɶɬɚɬɢɜɧɨ-ɚɟɪɨɛɧɢɯ ɜɿɞɛɿɪ ɬɚ ɩɿɞɝɨɬɨɜɤɭ ɡɪɚɡɤɿɜ 

ɩɪɨɜɨɞɢɥɢ ɜɿɞɩɨɜɿɞɧɨ ɞɨ ɜɤɚɡɿɜɨɤ ɡ ɫɚɧɿɬɚɪɧɨ ɦɿɤɪɨɛɿɨɥɨɝɿɱɧɨɝɨ ɤɨɧɬɪɨɥɸ ɭ 

ɡɚɤɥɚɞɚɯ ɪɟɫɬɨɪɚɧɧɨɝɨ ɝɨɫɩɨɞɚɪɫɬɜɚ ɬɚ ɬɨɪɝɿɜɥɿ Д190, 191]. 

 ɇɚɹɜɧɿɫɬɶ ɩɚɬɨɝɟɧɧɢɯ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ ɪɨɞɭ SКХЦШЧОХХК, BКМТХЮЬ МОrОЮЬ, ɡɨ-

ɥɨɬɢɫɬɨɝɨ ɫɬɚɮɿɥɨɤɨɤɭ, ɫɭɥɶɮɿɬɪɟɞɢɤɭɸɱɢɯ ɤɥɨɫɬɪɿɞɿɣ ɜɢɡɧɚɱɚɥɢ ɧɚ ɫɬɚɧɞɚɪɬ-

ɧɢɦɢ ɦɟɬɨɞɢɤɚɦɢ  [190 – 192].  

Ɇɿɤɪɨɫɬɪɭɤɬɭɪɧɿ  ɞɨɫɥɿɞɠɟɧɧɹ ɡɪɚɡɤɿɜ ɡɞɿɣɫɧɸɜɚɥɢ ɝɿɫɬɨɥɨɝɿɱɧɢɢɦ ɦɟɬɨ-

ɞɨɦ ɡɚ ɞɨɩɨɦɨɝɨɸ ɛɿɧɨɤɭɥɹɪɧɨɝɨ ɦɿɤɪɨɫɤɨɩɭ ɤɥɚɫɭ ɏSɊ-ɏВ ɡ ɮɨɬɨ/ɜɿɞɟɨ ɜɢɯɨ-

ɞɨɦ ɬɚ ɰɢɮɪɨɜɭ ɦɿɤɪɨɩɪɢɫɬɚɜɤɭ ɡ ɚɞɚɩɬɟɪɨɦ «CКЧШЧ  PШаОr SСШЭ G6»  ɩɪɢ β000 

ɤɪɚɬɧɨɦɭ ɡɛɿɥɶɲɟɧɧɿ. Ɂ ɦɟɬɨɸ ɞɨɬɪɢɦɚɧɧɹ ɪɟɩɪɢɡɚɧɬɢɜɧɨɫɬɿ ɜɢɛɿɪɤɢ, ɜɿɞɛɿɪ 
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ɩɪɨɛ ɞɥɹ ɹɤɿɫɧɨɝɨ ɬɚ ɤɿɥɶɤɿɫɧɨɝɨ  ɦɿɤɪɨɫɬɪɭɤɬɭɪɧɨɝɨ ɞɨɫɥɿɞɠɟɧɧɹ ɩɪɨɜɨɞɢɥɢ, 

ɜɿɞɛɢɪɚɸɱɢ ɩɪɨɛɢ ɡ ɪɿɡɧɢɯ ɞɿɥɹɧɨɤ ɞɨɫɥɿɞɧɨɝɨ ɦɚɬɟɪɿɚɥɭ.  

ɋɬɚɬɢɫɬɢɱɧɭ ɨɛɪɨɛɤɭ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɢɯ ɞɚɧɢɯ ɩɪɨɜɨɞɢɥɢ, ɜɢɤɨɪɢɫɬɨ-

ɜɭɸɱɢ ɩɪɨɝɪɚɦɭ ɞɨɫɥɿɞɠɟɧɶ, ɹɤɚ ɡɚɤɥɚɞɟɧɚ ɭ ɦɚɬɪɢɰɸ ɩɥɚɧɭɜɚɧɧɹ ɟɤɫɩɟɪɢɦɟ-

ɧɬɿɜ ɜɿɞɩɨɜɿɞɧɨ ɡ ɩɥɚɧɨɦ. Ⱦɨɫɥɿɞɢ ɩɪɨɜɨɞɢɥɢɫɶ ɭ ɬɪɶɨɯ ɤɪɚɬɧɿɣ ɩɨɜɬɨɪɧɨɫɬɿ.  

ɉɟɪɜɢɧɧɭ ɨɛɪɨɛɤɭ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɢɯ ɞɚɧɢɯ ɡɞɿɣɫɧɸɜɚɥɢ ɡɚ ɞɨɩɨɦɨɝɨɸ ɫɬɚɬɢ-

ɫɬɢɱɧɨɦɭ ɚɧɚɥɿɡɭ. Ⱦɥɹ ɨɩɬɢɦɿɡɚɰɿʀ ɩɚɪɚɦɟɬɪɿɜ ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɩɪɨɰɟɫɿɜ ɜɢɤɨɪɢɫ-

ɬɨɜɭɜɚɥɢ ɩɚɤɟɬ ɩɪɢɤɥɚɞɧɢɯ ɩɪɨɝɪɚɦ ɩɨ ɩɥɚɧɭɜɚɧɧɸ ɿ ɨɩɬɢɦɿɡɚɰɿʀ ɟɤɫɩɟɪɢɦɟɧɬɭ. 

ɉɪɢ ɨɛɪɨɛɰɿ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ ɨɬɪɢɦɚɧɢɯ ɞɚɧɢɯ ɞɥɹ ɪɿɜɧɹ ɡɧɚɱɭɳɨɫɬɿ Ɋ = 0,05 

ɡɚɫɬɨɫɭɜɚɥɢ ɫɬɚɬɢɫɬɢɱɧɿ ɤɪɢɬɟɪɿʀμ ɤɪɢɬɟɪɿɣ ɋɬɶɸɞɟɧɬɚ  ɞɥɹ ɨɰɿɧɤɢ ɡɧɚɱɭɳɨɫɬɿ 

ɪɨɡɪɚɯɨɜɚɧɢɯ ɤɨɟɮɿɰɿєɧɬɿɜ, ɤɪɢɬɟɪɿɣ Ɏɿɲɟɪɚ  ɞɥɹ ɨɰɿɧɤɢ ɚɞɟɤɜɚɬɧɨɫɬɿ ɨɬɪɢɦɚ-

ɧɢɯ ɪɿɜɧɹɧɶ, ɤɪɢɬɟɪɿɣ Ʉɨɯɪɟɧɚ  ɞɥɹ ɨɰɿɧɤɢ ɨɞɧɨɪɿɞɧɨɫɬɿ ɞɢɫɩɟɪɫɿʀ 193 – 196. 
 

ȼɢɫɧɨɜɤɢ ɞɨ ɪɨɡɞɿɥɭ 2 

 
1. Ɋɨɡɪɨɛɪɟɧɨ ɩɪɨɝɪɚɦɭ ɧɚɭɤɨɜɢɯ ɞɨɫɥɿɞɠɟɧɶ, ɹɤɚ ɜɤɥɸɱɚє ɬɟɨɪɟɬɢɱɧɢɣ 

ɚɧɚɥɿɡ ɧɚɭɤɨɜɨʀ ɬɚ ɧɚɭɤɨɜɨ-ɬɟɯɧɿɱɧɨʀ ɥɿɬɟɪɚɬɭɪɢ ɬɚ ɟɤɫɩɟɪɟɦɟɧɬɚɥɶɧɿ 

ɞɨɫɥɿɞɠɟɧɧɹ ɿ ɚɩɪɨɛɚɰɿɸ ɧɚɭɤɨɜɢɯ ɪɨɡɪɨɛɨɤ. 

β. ȼɢɡɧɚɱɟɧɨ ɨɛ’єɤɬɢ ɧɚɭɤɨɜɢɯ ɞɨɫɥɿɞɠɟɧɶμ ɹɞɪɨ ɜɨɥɨɫɶɤɨɝɨ ɝɨɪɿɯɭ, ɧɚɫɿɧɧɹ 

ɱɿɚ ɬɚ ɪɟɰɟɩɬɭɪɧɿ ɤɨɦɩɨɧɟɧɬɢ ɞɥɹ ɧɚɩɨʀɜ ɿ ɫɨɭɫɧɨʀ ɩɪɨɞɭɤɰɿʀ. 

3. ɉɿɞɿɛɪɚɧɨ ɫɬɚɧɞɚɪɬɧɿ ɬɚ ɧɚɣɛɿɥɶɲ ɩɨɲɢɪɟɧɿ ɦɟɬɨɞɢ ɞɨɫɥɿɞɠɟɧɧɹ ɿ 

ɫɩɟɰɿɚɥɶɧɿ ɦɟɬɨɞɢɤɢ ɟɤɫɩɟɪɟɦɟɧɬɿɜ, ɦɟɬɨɞɢ ɦɚɬɟɦɚɬɢɱɧɨʀ ɨɛɪɨɛɤɢ ɬɚ 

ɩɥɚɧɭɜɚɧɧɹ ɟɤɫɩɟɪɟɦɟɧɬɿɜ ɭ ɩɪɨɝɪɚɦɿ Excel. 
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ɊɈɁȾȱɅ 3 

 

ɇȺɍɄɈȼȿ ɈȻȽɊɍɇɌɍȼȺɇɇə ɌȿɏɇɈɅɈȽȱɃ ȾɂɋɉȿɊɋɇɂɏ 

ɉɊɈȾɍɄɌȱȼ ɏȺɊɑɍȼȺɇɇə ɇȺ ɈɋɇɈȼȱ ȽɈɊȱɏɈɉɅȱȾɇɈȲ 

ɌȺ ɇȺɋȱɇɇЄȼɈȲ ɋɂɊɈȼɂɇɂ 

 

Ɋɨɡɲɢɪɟɧɧɹ ɚɫɨɪɬɢɦɟɧɬɭ ɩɪɨɞɭɤɬɿɜ ɩɿɞɜɢɳɟɧɨʀ ɯɚɪɱɨɜɨʀ ɰɿɧɧɨɫɬɿ ɜɿɞɧɨ-

ɫɢɬɶɫɹ ɞɨ ɧɚɣɜɚɠɥɢɜɿɲɢɯ ɡɚɜɞɚɧɶ, ɹɤɿ ɪɟɚɥɿɡɭɸɬɶɫɹ ɜɿɞɩɨɜɿɞɧɨ ɞɨ ɤɨɧɰɟɩɰɿʀ 

ɞɟɪɠɚɜɧɨʀ ɩɨɥɿɬɢɤɢ ɜ ɨɛɥɚɫɬɿ ɡɞɨɪɨɜɨɝɨ ɯɚɪɱɭɜɚɧɧɹ ɧɚɫɟɥɟɧɧɹ ɍɤɪɚʀɧɢ.   

Ɋɿɲɟɧɧɹ ɩɪɨɛɥɟɦɢ ɨɬɪɢɦɚɧɧɹ ɛɿɨɥɨɝɿɱɧɨ ɩɨɜɧɨɰɿɧɧɢɯ ɧɚɬɭɪɚɥɶɧɢɯ ɯɚɪ-

ɱɨɜɢɯ ɩɪɨɞɭɤɬɿɜ ɧɟɦɨɠɥɢɜɨ ɛɟɡ ɪɨɡɪɨɛɤɢ ɧɨɜɢɯ ɪɟɰɟɩɬɭɪ ɿ ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɩɪɨ-

ɰɟɫɿɜ, ɹɤɿ ɞɨɡɜɨɥɹɬɶ ɡɚɛɟɡɩɟɱɢɬɢ ɦɚɤɫɢɦɚɥɶɧɟ ɡɛɟɪɟɠɟɧɧɹ ɩɨɠɢɜɧɢɯ, ɛɿɨɥɨɝɿɱɧɨ 

ɿ ɮɿɡɿɨɥɨɝɿɱɧɨ ɰɿɧɧɢɯ ɪɟɱɨɜɢɧ ɜɢɤɨɪɢɫɬɚɧɨʀ ɫɢɪɨɜɢɧɢ ɬɚ ɡɛɚɝɚɬɢɬɢ ɟɦɭɥɶɫɿɣɧɿ 

ɩɪɨɞɭɤɬɢ ɯɚɪɱɭɜɚɧɧɹ ɟɫɟɧɰɿɣɧɢɦɢ ɿɧɝɪɟɞɿєɧɬɚɦɢ, ɧɟɨɛɯɿɞɧɢɦɢ ɞɥɹ ɡɚɞɨɜɨɥɟɧɧɹ 

ɮɿɡɿɨɥɨɝɿɱɧɢɯ ɩɨɬɪɟɛ ɨɪɝɚɧɿɡɦɭ ɥɸɞɢɧɢ.  

ȼɟɥɢɤɿ ɦɨɠɥɢɜɨɫɬɿ ɪɨɡɜɢɬɤɭ ɰɶɨɝɨ ɧɚɩɪɹɦɤɭ ɞɚє ɜɢɤɨɪɢɫɬɚɧɧɹ ɝɨɪɿɯɨɩɥɿ-

ɞɧɨʀ ɬɚ ɧɚɫɿɧɧєɜɨʀ ɫɢɪɨɜɢɧɢ ɜ ɹɤɨɫɬɿ ɩɪɢɪɨɞɧɨɝɨ ɪɟɫɭɪɫɭ ɩɨɠɢɜɧɢɯ, ɛɿɨɥɨɝɿɱɧɨ 

ɿ ɮɿɡɿɨɥɨɝɿɱɧɨ ɰɿɧɧɢɯ ɪɟɱɨɜɢɧ.  

 

3.1. Ⱦɨɫɥɿɞɠɟɧɧɹ ɯɿɦɿɱɧɨɝɨ ɫɤɥɚɞɭ ɬɚ ɛɿɨɥɨɝɿɱɧɨʀ ɰɿɧɧɨɫɬɿ  ɹɞɪɚ ɜɨɥɨ-
ɫьɤɨɝɨ ɝɨɪɿɯɭ. 

 

ɉɪɨɜɟɞɟɧɢɣ ɨɝɥɹɞ ɥɿɬɟɪɚɬɭɪɢ ɡɚɫɜɿɞɱɢɜ, ɳɨ ɹɞɪɚ ɜɨɥɨɫɶɤɨɝɨ ɝɨɪɿɯɭ ɞɨɰɿ-

ɥɶɧɨ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɜ ɯɚɪɱɨɜɿɣ ɩɪɨɦɢɫɥɨɜɨɫɬɿ ɹɤ ɞɠɟɪɟɥɨ ɩɨɜɧɨɰɿɧɧɢɯ ɛɿɥ-

ɤɿɜ, ɉɇɀɄ, ɜɿɬɚɦɿɧɿɜ, ɦɿɧɟɪɚɥɶɧɢɯ ɪɟɱɨɜɢɧ ɬɨɳɨ. ɇɚ ɬɟɪɢɬɨɪɿʀ ɍɤɪɚʀɧɢ ɜɢɪɨ-

ɳɭɸɬɶɫɹ ɡɧɚɱɧɚ ɤɿɥɶɤɿɫɬɶ ɪɿɡɧɨɦɚɧɿɬɧɢɯ ɫɨɪɬɿɜ ɜɨɥɨɫɶɤɢɯ ɝɨɪɿɯɿɜ, ɹɤɿ ɜɿɞɪɿɡɧɹ-

ɸɬɶɫɹ ɩɨ ɡɨɜɧɿɲɧɶɨɦɭ ɜɢɝɥɹɞɭ, ɯɿɦɿɱɧɨɦɭ ɫɤɥɚɞɭ, ɮɿɡɢɤɨ-ɯɿɦɿɱɧɢɦ ɿ ɫɦɚɤɨɜɢɦ 

ɜɥɚɫɬɢɜɨɫɬɹɦ 

Ⱦɥɹ ɪɨɡɪɨɛɤɢ ɿɧɧɨɜɚɰɿɣɧɢɯ ɬɟɯɧɨɥɨɝɿɣ ɯɚɪɱɨɜɢɯ ɩɪɨɞɭɤɬɿɜ, ɚ ɬɚɤɨɠ ɞɥɹ 

ɜɢɡɧɚɱɟɧɧɹ ɧɟɨɛɯɿɞɧɢɯ ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɩɪɨɰɟɫɿɜ ɩɿɞɝɨɬɨɜɤɢ ɫɢɪɨɜɢɧɢ ɞɥɹ ɩɟɪɟ-
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ɪɨɛɤɢ ɿ ɨɬɪɢɦɚɧɧɹ ɜɢɫɨɤɨɹɤɿɫɧɢɯ ɩɪɨɞɭɤɬɿɜ ɯɚɪɱɭɜɚɧɧɹ, ɧɟɨɛɯɿɞɧɨ ɞɨɫɥɿɞɢɬɢ 

ɯɿɦɿɱɧɢɣ ɫɤɥɚɞ, ɛɿɨɥɨɝɿɱɧɿ ɿ ɮɿɡɢɤɨ-ɯɿɦɿɱɧɿ ɜɥɚɫɬɢɜɨɫɬɿ ɹɞɪɚ ɜɨɥɨɫɶɤɨɝɨ ɝɨɪɿɯɭ, 

ɳɨ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ ɜ ɪɨɛɨɬɿ.  

 

3 .1.1  Ⱦ ɨ ɫ ɥ ɿ ɞ ɠ ɟ ɧ ɧ ɹ  ɯ ɿ ɦ ɿ ɱ ɧ ɨ ɝ ɨ  ɫ ɤ ɥ ɚ ɞ ɭ  ɹ ɞ ɪ ɚ  ɜ ɨ -

ɥ ɨ ɫ ɶ ɤ ɨ ɝ ɨ  ɝ ɨ ɪ ɿ ɯ ɭ .  ɉɥɨɞɢ ɜɨɥɨɫɶɤɨɝɨ ɝɨɪɿɯɭ ɦɿɫɬɹɬɶ ɤɨɦɩɥɟɤɫ ɛɿɨɥɨɝɿɱ-

ɧɨ ɿ ɮɿɡɿɨɥɨɝɿɱɧɨ ɚɤɬɢɜɧɢɯ ɿɧɝɪɟɞɿєɧɬɿɜ, ɳɨ ɞɨɡɜɨɥɹє ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ʀɯ ɭ ɹɤɨɫ-

ɬɿ ɫɢɪɨɜɢɧɢ ɞɥɹ ɨɬɪɢɦɚɧɧɹ ɩɪɨɞɭɤɰɿʀ, ɹɤɚ ɜɨɥɨɞɿє ɜɢɫɨɤɢɦɢ ɩɨɠɢɜɧɢɦɢ ɜɥɚɫ-

ɬɢɜɨɫɬɹɦɢ ɬɚ ɜɢɪɚɠɟɧɢɦ ɨɡɞɨɪɨɜɱɢɦ ɟɮɟɤɬɨɦ ɧɚ ɨɪɝɚɧɿɡɦ ɥɸɞɢɧɢ. Ɂɚɥɟɠɧɨ ɜɿɞ 

ɫɨɪɬɭ, ɦɿɫɰɹ ɿ ɭɦɨɜ ɜɢɪɨɳɭɜɚɧɧɹ ɜɨɥɨɫɶɤɨɝɨ ɝɨɪɿɯɭ, ɜɦɿɫɬ ɩɨɠɢɜɧɢɯ ɪɟɱɨɜɢɧ 

ɦɨɠɟ ɡɦɿɧɸɜɚɬɢɫɹ ɜ ɡɧɚɱɧɢɯ ɦɟɠɚɯ. Ɍɨɦɭ ɧɚɦɢ ɞɨɫɥɿɞɠɟɧɨ ɯɿɦɿɱɧɢɣ ɫɤɥɚɞ ɿ 

ɛɿɨɥɨɝɿɱɧɭ ɰɿɧɧɿɫɬɶ ɹɞɪɚ  ɜɨɥɨɫɶɤɨɝɨ ɝɨɪɿɯɭ, ɹɤɢɣ ɜɢɤɨɪɢɫɬɚɧɨ ɜ ɩɨɞɚɥɶɲɿɣ ɪɨ-

ɛɨɬɿ (ɬɚɛɥ. γ.1).  

                                                                                          Ɍɚɛɥɢɰɹ γ.1 

ɏɿɦɿɱɧɢɣ ɫɤɥɚɞ ɹɞɪɚ ɜɨɥɨɫьɤɨɝɨ ɝɨɪɿɯɭ  
                                                                     Ч=γ, Щ ≤ 0,05 

ɉɨɤɚɡɧɢɤ Ɇɚɫɨɜɚ ɱɚɫɬɤɚ 

ɉɨɠɢɜɧɿ ɪɟɱɨɜɢɧɢ, ɝ/100 ɝ 

Ȼɿɥɨɤ  15,37 

Ʌɿɩɿɞɢ 63,2 

ȼɭɝɥɟɜɨɞɢ,   
ɡ ɧɢɯ ɯɚɪɱɨɜɿ ɜɨɥɨɤɧɚ   

15,33 

6,7 

Ɂɨɥɚ  2,00   

ȼɨɞɚ  4,1 

ȼɿɬɚɦɿɧɢ, ɦɝ/100 ɝ 

ȼɿɬɚɦɿɧ ȼ1 (ɬɿɚɦɿɧ) 0,39 

ȼɿɬɚɦɿɧ ȼβ (ɪɢɛɨɮɥɚɜɿɧ) 0,15 

ȼɿɬɚɦɿɧ ȼγ (ɩɚɧɬɚɬɟɧɨɜɚ ɤɢɫɥɨɬɚ) 0,80 

ȼɿɬɚɦɿɧ ȼ6 (ɩɿɪɢɞɨɤɫɢɧ) 0,70 

ȼɿɬɚɦɿɧ ɊɊ (ɧɿɤɨɬɢɧɨɜɚ ɤɢɫɥɨɬɚ)  1,20 

ȼɿɬɚɦɿɧ ɋ (ɚɫɤɨɪɛɿɧɨɜɚ ɤɢɫɥɨɬɚ) 5,80 

ȼɿɬɚɦɿɧ ȿ (ɬɨɤɨɮɟɪɨɥ) 2,63 
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ɉɪɨɞɨɜɠɟɧɧɹ ɬɚɛɥ. γ.1 

ȼɦɿɫɬ Ɇɚɫɨɜɚ ɱɚɫɬɤɚ 

ȼɿɬɚɦɿɧ ȼλ (ɮɨɥɿєɜɚ ɤɢɫɥɨɬɚ) 77,00 ɦɤɝ 

ȕ-ɤɚɪɨɬɢɧ (ɩɪɨɜɿɬɚɦɿɧ Ⱥ) 12,00 ɦɤɝ 

ȼɿɬɚɦɿɧ Ⱥ (ɪɟɬɢɧɨɥ)                                                                8,00 ɦɤɝ 

ȼɿɬɚɦɿɧ Ʉ (ɮɿɥɨɯɿɧɨɧ) β,70 ɦɤɝ 

Ɇɿɧɟɪɚɥɶɧɿ ɪɟɱɨɜɢɧɢ 

Ɇɚɤɪɨɟɥɟɦɟɧɬɢ, ɦɝ/100 ɝ 

Ʉɚɥɿɣ 474,00 

Ɏɨɫɮɨɪ 352,00 

Ɇɚɝɧɿɣ 145,00 

ɋɿɪɤɚ 100,00 

Ʉɚɥɶɰɿɣ  89,00 

Ʉɪɟɦɧɿɣ 60,00 

ɏɥɨɪ 25,00 

ɇɚɬɪɿɣ 7,00 

Ɇɿɤɪɨɟɥɟɦɟɧɬɢ, ɦɤɝ/100 ɝ 

Ɂɚɥɿɡɨ β,00 ɦɝ 
Ɇɚɪɝɚɧɟɰɶ β,70 ɦɝ 
Ɇɿɞɶ 1,4λ ɦɝ 
Ɏɬɨɪ 0,68 ɦɝ 
ɐɢɧɤ β,8λ ɦɝ 
Ʉɨɛɚɥɶɬ 7,30 

ɋɟɥɟɧ 4,90 

Ƀɨɞ 3,10 

 

Ɉɬɪɢɦɚɧɿ ɞɚɧɿ ɫɜɿɞɱɚɬɶ, ɳɨ  ɹɞɪɚ  ɜɨɥɨɫɶɤɢɯ ɝɨɪɿɯɿɜ ɦɿɫɬɹɬɶ  ɛɿɥɶɲɟ 15 % 

ɛɿɥɤɚ,  6γ,β  % ɠɢɪɭ, 15,γγ % ɜɭɝɥɟɜɨɞɿɜ, ɡ ɹɤɢɯ  6,7  % ɩɪɟɞɫɬɚɜɥɟɧɿ ɯɚɪɱɨɜɢɦɢ 

ɜɨɥɨɤɧɚɦɢ,  ɚ ɬɚɤɨɠ  ɜɿɬɚɦɿɧɢ ɿ ɦɿɧɟɪɚɥɶɧɿ ɪɟɱɨɜɢɧɢ, ɹɤɿ ɧɟɨɛɯɿɞɧɿ ɞɥɹ ɧɨɪɦɚ-

ɥɶɧɨɝɨ ɮɭɧɤɰɿɨɧɭɜɚɧɧɹ ɨɪɝɚɧɿɡɦɭ ɥɸɞɢɧɢ.  

əɞɪɚ ɜɨɥɨɫɶɤɢɯ ɝɨɪɿɯɿɜ ɦɿɫɬɢɬɶ ɲɢɪɨɤɢɣ ɫɩɟɤɬɪ ɜɨɞɨ- ɿ ɠɢɪɨɪɨɡɱɢɧɧɢɯ 

ɜɿɬɚɦɿɧɿɜ – ɝɪɭɩɢ ȼ, ȿ, Ʉ, Ⱥ, ɊɊ, ȕ-ɤɚɪɨɬɢɧ ɬɨɳɨ.  ȼɿɬɚɦɿɧɢ ɝɪɭɩɢ ȼ ɜɩɥɢɜɚɸɬɶ 

ɧɚ ɮɭɧɤɰɿʀ ɫɟɪɰɟɜɨ-ɫɭɞɢɧɧɨʀ, ɬɪɚɜɧɨʀ ɿ ɧɟɪɜɨɜɨʀ ɫɢɫɬɟɦ, ɩɪɨɰɟɫ ɤɪɨɜɨɬɜɨɪɟɧɧɹ 

ɬɚ ɨɛɦɿɧ ɯɨɥɟɫɬɟɪɢɧɭ. ȼɿɬɚɦɿɧ ȿ – ɚɧɬɢɨɤɫɢɞɚɧɬ, ɹɤɢɣ ɜɩɥɢɜɚє ɧɚ ɮɭɧɤɰɿʀ ɟɧɞɨ-
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ɤɪɢɧɧɢɯ ɡɚɥɨɡ, ɫɩɪɢɹє ɡɚɫɜɨєɧɧɸ ɠɢɪɿɜ ɿ ɜɿɬɚɦɿɧɿɜ Ⱥ ɬɚ D, ɡɚɩɨɛɿɝɚє ɩɪɨɰɟɫɭ 

ɨɤɢɫɥɟɧɧɹ ɠɢɪɿɜ.  

Ɂɨɥɚ ɹɞɪɚ ɜɨɥɨɫɶɤɨɝɨ ɝɨɪɿɯɚ є ɞɠɟɪɟɥɨɦ ɤɚɥɿɸ, ɤɚɥɶɰɿɸ, ɦɚɝɧɿɸ, ɮɨɫɮɨɪɭ, 

ɤɪɟɦɧɿɸ, ɰɢɧɤɭ, ɦɿɞɿ, ɡɚɥɿɡɚ, ɦɚɪɝɚɧɰɸ ɬɨɳɨ.  

Ɉɫɨɛɥɢɜɿɫɬɸ ɫɭɱɚɫɧɢɯ ɩɪɨɞɭɤɬɿɜ ɯɚɪɱɭɜɚɧɧɹ є ɛɚɝɚɬɨɤɨɦɩɨɧɟɧɬɧɢɣ  

ɫɤɥɚɞ,  ɞɟ ɤɥɸɱɨɜɭ ɪɨɥɶ ɜɿɞɿɝɪɚɸɬɶ ɛɿɥɤɢ ɿ ɩɨɥɿɧɟɧɚɫɢɱɟɧɿ ɠɢɪɧɿ ɤɢɫɥɨɬɢ. Ⱦɥɹ 

ɜɢɡɧɚɱɟɧɧɹ ɛɿɨɥɨɝɿɱɧɨʀ ɰɿɧɧɨɫɬɿ ɛɿɥɤɚ ɹɞɪɚ  ɜɨɥɨɫɶɤɨɝɨ ɝɨɪɿɯɚ, ɞɨɫɥɿɞɠɟɧɨ ɚɦɿ-

ɧɨɤɢɫɥɨɬɧɢɣ ɫɤɥɚɞ ɿ ɪɨɡɪɚɯɨɜɚɧɨ ɯɿɦɿɱɧɢɣ ɫɤɨɪ  ɧɟɡɚɦɿɧɧɢɯ ɚɦɿɧɨɤɢɫɥɨɬ, ɹɤɢɣ 

ɜɿɞɨɛɪɚɠɚє ɛɿɨɥɨɝɿɱɧɭ ɰɿɧɧɿɫɬɶ ɛɿɥɤɚ (ɬɚɛɥ. γ.β).   

 Ɍɚɛɥɢɰɹ γ.β  

Ⱥɦɿɧɨɤɢɫɥɨɬɧɢɣ ɫɤɥɚɞ ɛɿɥɤɿɜ ɹɞɪɚ ɜɨɥɨɫьɤɨɝɨ ɝɨɪɿɯɚ 

                                                                     Ч=γ, Щ ≤ 0,05 

ɇɟɡɚɦɿɧɧɿ 
Ⱥɦɿɧɨɤɢɫɥɨɬɢ 

ɎȺɈ/ȼɈɈɁ 
ɟɬɚɥɨɧɧɢɣ ɛɿɥɨɤ, 

ɦɝ/ɝ ɛɿɥɤɚ 

Ȼɿɥɨɤ ɹɞɪɚ          
ɜɨɥɨɫɶɤɨɝɨ ɝɨɪɿɯɚ, 

ɦɝ/ɝ ɛɿɥɤɚ 

Ⱥɦɿɧɨɤɢɫɥɨɬɧɢɣ 
ɫɤɨɪ, % 

ȱɡɨɥɟɣɰɢɧ 40 49,17 123 

Ʌɟɣɰɢɧ 70 78,72 112 

Ʌɿɡɢɧ 55 28,27 51 

Ɇɟɬɿɨɧɿɧ + ɐɢɫɬɟʀɧ 35 27,31 78 

Ɏɟɧɿɥɚɥɚɧɿɧ + Ɍɢɪɨɡɢɧ 60 86,54 144 

Ɍɪɟɨɧɿɧ 40 40,4 101 

Ɍɪɢɩɬɨɮɚɧ 10 11,22 112 

ȼɚɥɿɧ 50 62,43 125 

 

ȼɫɬɚɧɨɜɥɟɧɨ, ɳɨ ɛɿɥɨɤ ɜɨɥɨɫɶɤɨɝɨ ɝɨɪɿɯɚ ɦɿɫɬɢɬɶ ɜɫɿ ɧɟɡɚɦɿɧɧɿ ɚɦɿɧɨɤɢɫ-

ɥɨɬɢ.  Ɋɨɡɪɚɯɨɜɚɧɢɣ ɯɿɦɿɱɧɢɣ ɫɤɨɪ ɫɜɿɞɱɢɬɶ, ɳɨ ɥɿɦɿɬɭɸɱɢɦɢ ɚɦɿɧɨɤɢɫɥɨɬɚɦɢ ɜ 

ɛɿɥɤɭ ɜɨɥɨɫɶɤɨɝɨ ɝɨɪɿɯɚ є ɥɿɡɢɧ (Ⱥɋ 51 %) ɬɚ ɫɿɪɤɨɜɦɿɫɧɿ ɚɦɿɧɨɤɢɫɥɨɬɢ – ɦɟɬɿɨ-

ɧɿɧ + ɰɢɫɬɟʀɧ  (Ⱥɋ 78 %), ɤɿɥɶɤɿɫɬɶ ɿɧɲɢɯ ɚɦɿɧɨɤɢɫɥɨɬ ɡɧɚɱɧɨ ɩɟɪɟɜɢɳɭє ɧɨɪɦɢ 

ɧɚɜɟɞɟɧɿ ɜ ɫɬɚɧɞɚɪɬɧɿɣ ɲɤɚɥɿ ɟɬɚɥɨɧɭ ɎȺɈ/ȼɈɈɁ.   

 ɇɚɣɛɿɥɶɲɭ ɱɚɫɬɤɭ ɯɚɪɱɨɜɢɯ ɪɟɱɨɜɢɧ ɡɚɣɦɚɸɬɶ ɠɢɪɢ. Ⱦɥɹ ɜɢɡɧɚɱɟɧɧɹ ɛɿɨ-

ɥɨɝɿɱɧɨʀ ɰɿɧɧɨɫɬɿ ɠɢɪɿɜ ɜɨɥɨɫɶɤɨɝɨ ɝɨɪɿɯɭ ɞɨɫɥɿɞɠɟɧɨ ʀɯ ɠɢɪɧɨɤɢɫɥɨɬɧɢɣ ɫɤɥɚɞ 

ɯɪɨɦɚɬɨɝɪɚɮɿɱɧɢɦ ɦɟɬɨɞɨɦ. Ɋɟɡɭɥɶɬɚɬɢ ɪɨɛɨɬɢ ɧɚɜɟɞɟɧɨ ɧɚ ɪɢɫ. γ.1. 
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Ɋɢɫ. γ.1. Бɪɨɦɚɬɨɝɪɚɦɚ ɜɦɿɫɬɭ ɠɢɪɧɢɯ ɤɢɫɥɨɬ ɭ ɹɞɪɿ ɜɨɥɨɫɶɤɨɝɨ ɝɨɪɿɯɭ. 

 

Ⱦɨɫɥɿɞɠɟɧɧɹ ɠɢɪɧɨɤɢɫɥɨɬɧɨɝɨ ɫɤɥɚɞɭ ɠɢɪɨɜɨʀ ɫɤɥɚɞɨɜɨʀ ɹɞɪɚ ɜɨɥɨɫɶɤɨɝɨ 

ɝɨɪɿɯɭ ɫɜɿɞɱɢɬɶ ɩɪɨ ɬɟ, ɳɨ ɞɨ ɣɨɝɨ ɫɤɥɚɞɭ ɜɯɨɞɢɬɶ ɛɥɢɡɶɤɨ 5γ %  ɥɿɧɨɥɟɜɨʀ ɠɢ-

ɪɧɨʀ ɤɢɫɥɨɬɢ ɬɚ ɛɿɥɹ 1β,5 % ɥɿɧɨɥɟɧɨɜɨʀ ɠɢɪɧɨʀ ɤɢɫɥɨɬɢ, ɹɤɿ ɯɚɪɚɤɬɟɪɢɡɭɸɬɶ 

ɜɦɿɫɬ ω-6 ɬɚ ω-3 ɟɫɟɧɰɿɣɧɢɯ ɠɢɪɧɢɯ ɤɢɫɥɨɬ. ɋɩɿɜɜɿɞɧɨɲɟɧɧɹ ɪɨɞɢɧ ɠɢɪɧɢɯ ɤɢ-

ɫɥɨɬ ω-γ/ ω-6 ɜ ɠɢɪɿ ɜɨɥɨɫɶɤɨɝɨ ɝɨɪɿɯɚ ɞɨɪɿɜɧɸє 1μ4, ɳɨ ɜɜɚɠɚєɬɶɫɹ ɤɪɚɳɢɦ 

ɫɩɿɜɜɿɞɧɨɲɟɧɧɹɦ ɞɥɹ ɡɚɫɜɨєɧɧɹ ɨɪɝɚɧɿɡɦɨɦ ɉɇɀɄ. Ɇɨɧɨɧɟɧɚɫɢɱɟɧɿ ɠɢɪɧɿ ɤɢ-

ɫɥɨɬɢ ɛɿɥɶɲ ɧɿɠ ɧɚ 11 % ɩɪɟɞɫɬɚɜɥɟɧɿ ɨɥɟʀɧɨɜɨɸ ɠɢɪɧɨɸ ɤɢɫɥɨɬɨɸ. ɑɚɫɬɤɚ ɧɚ-

ɫɢɱɟɧɢɯ ɠɢɪɧɢɯ ɤɢɫɥɨɬ ɫɤɥɚɞɚє ɛɥɢɡɶɤɨ 15 %, ɞɨ ɫɤɥɚɞɭ ɹɤɢɯ ɜɯɨɞɹɬɶ ɩɟɪɟɜɚ-

ɠɧɨ ɫɬɟɚɪɢɧɨɜɚ ɬɚ ɩɚɥɶɦɿɬɢɧɨɜɚ ɠɢɪɧɿ ɤɢɫɥɨɬɢ. 

Ɂɚɜɞɹɤɢ ɜɟɥɢɤɨɦɭ ɜɦɿɫɬɭ ɧɚɬɭɪɚɥɶɧɢɯ ɛɿɨɥɨɝɿɱɧɨ ɚɤɬɢɜɧɢɯ ɿ ɮɿɡɿɨɥɨɝɿɱɧɨ 

ɰɿɧɧɢɯ ɪɟɱɨɜɢɧ, ɹɞɪɚ ɜɨɥɨɫɶɤɨɝɨ ɝɨɪɿɯɚ ɞɨɰɿɥɶɧɨ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɞɥɹ ɤɨɧɫ-

ɬɪɭɸɜɚɧɧɹ ɩɪɨɞɭɤɬɿɜ ɨɡɞɨɪɨɜɱɨʀ ɫɩɪɹɦɨɜɚɧɨɫɬɿ, ɥɿɤɭɜɚɥɶɧɨʀ ɿ ɩɪɨɮɿɥɚɤɬɢɱɧɨʀ 

ɞɿʀ ɧɚ ɨɪɝɚɧɿɡɦ ɩɪɢ ɬɚɤɢɯ ɡɚɯɜɨɪɸɜɚɧɧɹɯ ɹɤ ɿɲɟɦɿɱɧɚ ɯɜɨɪɨɛɚ ɫɟɪɰɹ, ɨɠɢɪɿɧɧɹ, 

ɚɬɟɪɨɫɤɥɟɪɨɡ, ɿɦɭɧɨɞɟɮɿɰɢɬ, ɚɥɟɪɝɿɹ ɬɨɳɨ. 
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3 .2  Ⱦɨɫɥɿɞɠɟɧɧɹ ɜɩɥɢɜɭ ɩɿɞɝɨɬɨɜɱɢɯ ɨɩɟɪɚɰɿɣ ɞɨ ɬɟɯɧɨɥɨɝɿɱɧɨɝɨ 

ɩɪɨɰɟɫɭ ɩɟɪɟɪɨɛɤɢ ɜɨɥɨɫьɤɨɝɨ ɝɨɪɿɯɚ ɧɚ ɛɿɨɥɨɝɿɱɧɭ ɬɚ ɩɨɠɢɜɧɭ ɰɿɧɧɿɫɬь  
 

Ƚɨɪɿɯɢ, ɬɚɤ ɫɚɦɨ ɹɤ ɡɟɪɧɨɜɿ, ɧɚɫɿɧɧєɜɿ ɬɚ ɛɨɛɨɜɿ ɦɿɫɬɹɬɶ ɭ ɫɜɨєɦɭ ɫɤɥɚɞɿ 

ɿɧɝɿɛɿɬɨɪɢ ɮɟɪɦɟɧɬɿɜ ɬɚ ɚɧɬɢɧɭɬɪɿєɧɬɢ, ɹɤɿ ɧɟ ɞɨɡɜɨɥɹɸɬɶ ɧɭɬɪɿєɧɬɚɦ ɡɚɫɜɨɸɜɚ-

ɬɢɫɹ ɭ ɩɨɜɧɨɦɭ ɨɛɫɹɡɿ. ɇɚɣɛɿɥɶɲ ɪɨɡɩɨɜɫɸɞɠɟɧɢɦ ɚɧɬɢɧɭɬɪɿєɧɬɨɦ ɭ ɪɨɫɥɢɧɧɿɣ 

ɫɢɪɨɜɢɧɿ є ɮɿɬɢɧɨɜɚ ɤɢɫɥɨɬɚ ɿ ʀʀ ɫɩɨɥɭɤɢ ɡ ɦɿɧɟɪɚɥɶɧɢɦɢ ɪɟɱɨɜɢɧɚɦɢ. 

Ɏɿɬɢɧɨɜɚ ɤɢɫɥɨɬɚ ɜɿɞɨɦɚ ɹɤ ɦɿɨ-ɿɧɨɡɿɬ-ɝɟɤɫɚɮɨɫɮɨɪɧɚ, ɹɤɚ ɭ ɪɨɫɥɢɧɧɿɣ 

ɫɢɪɨɜɢɧɿ ɦɿɫɬɢɬɶɫɹ ɭ ɜɢɝɥɹɞɿ ɫɨɥɟɣ – ɮɿɬɚɬɿɜ Д1λ7 – 199Ж. ɐɟ ɧɚɫɢɱɟɧɚ ɰɢɤɥɿɱɧɚ 

ɤɢɫɥɨɬɚ є ɨɫɧɨɜɧɨɸ ɮɨɪɦɨɸ ɡɛɟɪɿɝɚɧɧɹ ɦɿɧɟɪɚɥɶɧɨɝɨ ɮɨɫɮɨɪɭ ɜ ɪɨɫɥɢɧɧɿɣ 

ɬɤɚɧɢɧɿ. Ɏɿɬɢɧɨɜɚ ɤɢɫɥɨɬɚ ɦɚє ɡɞɚɬɧɿɫɬɶ ɡɜ'ɹɡɭɜɚɬɢ ɡɧɚɱɧɭ ɤɿɥɶɤɿɫɬɶ ɦɿɧɟɪɚɥɿɜ, 

ɬɚɤɢɯ ɹɤ ɡɚɥɿɡɨ, ɰɢɧɤ, ɦɿɞɶ, ɤɚɥɶɰɿɣ ɿ ɦɚɝɧɿɣ, ɭɬɜɨɪɸɸɱɢ ɫɨɥɿ.  

Ɏɟɪɦɟɧɬ ɮɿɬɚɡɚ ɪɨɡɳɟɩɥɸє ɫɨɥɿ ɮɿɬɢɧɨɜɨʀ ɤɢɫɥɨɬɢ ɿ ɜɢɜɿɥɶɧɹє ɮɨɫɮɨɪ. 

ɋɬɭɩɿɧɶ ɪɨɡɤɥɚɞɚɧɧɹ ɮɿɬɚɬɿɜ ɩɿɞ ɞɿєɸ ɮɿɬɚɡɢ ɡɚɥɟɠɢɬɶ ɜɿɞ ɜɢɞɭ ɫɢɪɨɜɢɧɢ, ɫɬɭ-

ɩɟɧɸ ɩɨɞɪɿɛɧɟɧɧɹ, ɬɪɢɜɚɥɨɫɬɿ ɜɡɚєɦɨɞɿʀ, ɬɟɦɩɟɪɚɬɭɪɢ ɿ ɪɇ ɫɟɪɟɞɨɜɢɳɚ. ɉɿɞ ɱɚɫ 

ɡɚɦɨɱɭɜɚɧɧɹ ɿ ɩɪɨɪɨɳɭɜɚɧɧɹ ɮɿɬɚɡɚ ɚɤɬɢɜɿɡɭєɬɶɫɹ, ɳɨ ɩɪɢɲɜɢɞɱɭє ɪɨɡɤɥɚɞɚɧɧɹ 

ɮɿɬɚɬɿɜ. ɉɪɢ ɩɟɪɟɪɨɛɰɿ ɪɨɫɥɢɧɧɨʀ ɫɢɪɨɜɢɧɢ ɮɟɪɦɟɧɬ ɮɿɬɚɡɚ ɿɧɚɤɬɢɜɭєɬɶɫɹ ɩɿɞ 

ɞɿєɸ ɩɟɜɧɢɯ ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɮɚɤɬɨɪɿɜ, ɬɚɤɢɯ ɹɤ ɬɪɢɜɚɥɟ ɡɚɦɨɱɭɜɚɧɧɹ ɚɛɨ ɨɛɪɨɛ-

ɤɚ ɫɢɪɨɜɢɧɢ ɩɪɢ ɩɿɞɜɢɳɟɧɢɯ ɬɟɦɩɟɪɚɬɭɪɚɯ,  ɳɨ ɩɟɪɟɲɤɨɞɠɚє ɪɭɣɧɭɜɚɧɧɸ ɮɿ-

ɬɚɬɿɜ [200].    

ȿɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ ɞɨɜɟɞɟɧɨ, ɳɨ ɤɿɥɶɤɿɫɬɶ ɮɿɬɚɬɿɜ ɭ ɯɚɪɱɨɜɢɯ ɩɪɨɞɭɤɬɚɯ 

ɦɚє ɛɭɬɢ ɧɟ ɛɿɥɶɲɟ β5 ɦɝ ɧɚ 100ɝ Дβ01Ж.  ɇɚɦɢ ɜɫɬɚɧɨɜɥɟɧɨ, ɳɨ ɜ ɹɞɪɚɯ ɜɨɥɨɫɶ-

ɤɨɝɨ ɝɨɪɿɯɭ, ɜ ɡɚɥɟɠɧɨɫɬɿ ɜɿɞ ɫɬɭɩɟɧɸ ʀɯ ɡɪɿɥɨɫɬɿ ɿ ɬɪɢɜɚɥɨɫɬɿ ɡɛɟɪɿɝɚɧɧɹ, ɦɿɫ-

ɬɢɬɶɫɹ ɜɿɞ 0,β ɞɨ 6,7 ɝ ɮɿɬɚɬɿɜ ɧɚ 100 ɝ ɩɪɨɞɭɤɬɭ. ȿɤɫɩɟɪɟɦɟɧɬɚɥɶɧɨ ɜɫɬɚɧɨɜɥɟ-

ɧɨ, ɳɨ ɭ ɞɨɫɥɿɞɠɭɜɚɧɢɯ ɧɚɦɢ ɡɪɚɡɤɚɯ ɹɞɪɚ ɜɨɥɨɫɶɤɨɝɨ ɝɨɪɿɯɭ ɦɿɫɬɢɬɶɫɹ 5β0 ɦɝ 

ɮɿɬɚɬɿɜ. ȼɿɞɨɦɨ, ɳɨ ɬɟɯɧɨɥɨɝɿɱɧɿ ɩɪɨɰɟɫɢ ɩɿɞɝɨɬɨɜɤɢ ɪɨɫɥɢɧɧɨʀ ɫɢɪɨɜɢɧɢ ɿ ɪɟ-

ɠɢɦɢ ʀɯ ɩɪɨɜɟɞɟɧɧɹ ɩɨ ɪɿɡɧɨɦɭ ɜɩɥɢɜɚɸɬɶ ɧɚ ɩɪɨɰɟɫ ɪɨɡɤɥɚɞɚɧɧɹ ɮɿɬɚɬɿɜ ɪɨɫ-

ɥɢɧɧɨʀ ɫɢɪɨɜɢɧɢ Дβ0β, β0γЖ. ȼɩɥɢɜ ɪɿɡɧɢɯ ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɮɚɤɬɨɪɿɜ ɧɚ ɩɪɨɰɟɫ 

ɪɭɣɧɭɜɚɧɧɹ ɮɿɬɚɬɿɜ ɪɨɫɥɢɧɧɨʀ ɫɢɪɨɜɢɧɢ ɧɚɜɟɞɟɧɨ ɜ ɬɚɛɥ. γ.γ. 
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Ɍɚɛɥɢɰɹ γ.γ 

ȼɩɥɢɜ ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɮɚɤɬɨɪɿɜ ɧɚ ɩɪɨɰɟɫ ɪɭɣɧɭɜɚɧɧɹ ɮɿɬɚɬɿɜ [202, 203] 

  ɋɬɭɩɿɧɶ ɪɭɣɧɭɜɚɧɧɹ ɮɿɬɚɬɿɜ ɜ ɡɚ-
ɥɟɠɧɨɫɬɿ ɜɿɞ ɜɢɞɭ ɨɛɪɨɛɥɟɧɧɹ, % 

Ɍɟɯɧɨɥɨɝɿɱɧɚ ɨɩɟɪɚɰɿɹ 

32 – 68 ɫɦɚɠɟɧɧɹ ɩɪɢ Э=140 – β00 °ɋ 

15 – 20 ɜɚɪɿɧɧɹ Э =  (λ8-100) °ɋ, ɬɪɢɜɚɥɿɫɬɶ β0 ɯɜ  

15 – 55 ɩɪɨɪɨɳɭɜɚɧɧɹ, ɬɪɢɜɚɥɿɫɬɶ ɧɟ ɦɟɧɲɟ γ0 ɝɨɞ 

20 – 80 ɡɚɦɨɱɭɜɚɧɧɹ ɧɚ 1 – 18 ɝɨɞ, Э= β0 °ɋ, ɡ ɧɚɫɬɭɩɧɢɦ 
ɜɚɪɿɧɧɹɦ 

82 – 85 ɥɚɤɬɨɮɟɪɦɟɧɬɚɰɿɹ 16 – 18 ɝɨɞ, Э = γ0 °ɋ  

 

ɇɚɜɟɞɟɧɿ ɞɚɧɿ ɫɜɿɞɱɚɬɶ, ɳɨ ɧɚɣɛɿɥɶɲ ɟɮɟɤɬɢɜɧɢɦ ɩɪɨɰɟɫɨɦ ɩɨ ɪɭɣɧɭɜɚɧ-

ɧɸ ɮɿɬɚɬɿɜ ɛɟɡ ɜɢɤɨɪɢɫɬɚɧɧɹ ɮɟɪɦɟɧɬɿɜ, є ɩɪɨɰɟɫ ɜɢɫɨɤɨɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɨɛɪɨɛ-

ɥɟɧɧɹ  ɬɚ ɡɚɦɨɱɭɜɚɧɧɹ ɪɨɫɥɢɧɧɨʀ ɫɢɪɨɜɢɧɢ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɿ Э = (β0 ± β) °ɋ ɩɪɨ-

ɬɹɝɨɦ 18 ɝɨɞ ɡ ɧɚɫɬɭɩɧɨɸ ɜɨɥɨɝɨ-ɬɟɩɥɨɜɨɸ ɨɛɪɨɛɤɨɸ, ɬɨɛɬɨ ɜɚɪɿɧɧɹɦ ɩɪɨɬɹɝɨɦ   

2 – 5 ɯɜ. 

3 .2.1 ȼ ɢ ɡ ɧ ɚ ɱ ɟ ɧ ɧ ɹ  ɜ ɩ ɥ ɢ ɜ ɭ  ɪ ɚ ɰ ɿ ɨ ɧ ɚ ɥ ɶ ɧ ɨ ɝ ɨ  ɬ ɟ ɯ ɧ ɨ -

ɥ ɨ ɝ ɿ ɱ ɧ ɨ ɝ ɨ  ɪ ɟ ɠ ɢ ɦ ɭ  ɩ ɿ ɞ ɝ ɨ ɬ ɨ ɜ ɤ ɢ  ɹ ɞ ɪ ɚ  ɜ ɨ ɥ ɨ ɫ ɶ ɤ ɨ ɝ ɨ  

ɝ ɨ ɪ ɿ ɯ ɭ  ɧ ɚ  ɣ ɨ ɝ ɨ  ɛ ɿ ɨ ɥ ɨ ɝ ɿ ɱ ɧ ɭ  ɰ ɿ ɧ ɧ ɿ ɫ ɬ ɶ .  ȼɢɫɨɤɨɬɟɦɩɟɪɚɬɭɪɧɚ 

ɨɛɪɨɛɤɚ ɦɚє ɫɭɬɬєɜɢɣ ɜɩɥɢɜ ɧɚ ɜɦɿɫɬ ɚɧɬɢɩɨɠɢɜɧɢɯ ɪɟɱɨɜɢɧ ɭ ɝɨɪɿɯɨɩɥɿɞɧɿɣ 

ɫɢɪɨɜɢɧɿ, ɡɨɤɪɟɦɚ ɮɿɬɚɬɿɜ, ɤɿɥɶɤɿɫɬɶ ɹɤɢɯ ɡɦɟɧɲɭєɬɶɫɹ ɦɚɣɠɟ ɧɚ 68 %. ɉɿɞ ɞɿєɸ 

ɜɢɫɨɤɢɯ ɬɟɦɩɟɪɚɬɭɪ ɜɿɞɛɭɜɚєɬɶɫɹ ɩɨɤɪɚɳɟɧɧɹ ɨɪɝɚɧɨɥɟɩɬɢɱɧɢɯ ɩɨɤɚɡɧɢɤɿɜ ɫɢ-

ɪɨɜɢɧɢ. Ɉɛɫɦɚɠɟɧɿ ɝɨɪɿɯɢ ɦɚɸɬɶ ɛɿɥɶɲ ɩɪɢɜɚɛɥɢɜɢɣ ɫɦɚɤ ɬɚ ɚɪɨɦɚɬ. Ɉɛɪɨɛɤɚ 

ɝɨɪɿɯɿɜ ɦɟɬɨɞɨɦ ɨɛɫɦɚɠɭɜɚɧɧɹ ɩɨɥɟɝɲɭє ɜɿɞɞɿɥɟɧɧɹ ɩɨɜɟɪɯɧɟɜɨʀ ɨɛɨɥɨɧɤɢ 

(ɩɥɿɜɤɢ) ɡ ɹɞɪɚ ɝɨɪɿɯɭ, ɹɤɚ ɦɚє ɤɨɪɢɱɧɟɜɟ ɡɚɛɚɪɜɥɟɧɧɹ ɪɿɡɧɢɯ ɜɿɞɬɿɧɤɿɜ, ɜ ɡɚɥɟɠ-

ɧɨɫɬɿ ɜɿɞ ɫɨɪɬɭ ɜɢɤɨɪɢɫɬɚɧɢɯ ɝɨɪɿɯɿɜ, ɿ ɝɿɪɤɭɜɚɬɢɣ ɩɪɢɫɦɚɤ.  

əɞɪɚ ɜɨɥɨɫɶɤɨɝɨ ɝɨɪɿɯɭ ɩɿɞɞɚɜɚɥɢ ɤɨɪɨɬɤɨɬɟɪɦɿɧɨɜɿɣ ɜɢɫɨɤɨɬɟɦɩɟɪɚɬɭɪ-

ɧɿɣ ɨɛɪɨɛɰɿ ɩɪɢ Э = β00 °C ɩɪɨɬɹɝɨɦ β ɯɜ,  ɡ ɧɚɫɬɭɩɧɢɦ ɫɬɪɭɲɭɜɚɧɧɹɦ ɿ ɩɪɨɫɿɸ-

ɜɚɧɧɹɦ. Ɍɚɤɚ ɨɛɪɨɛɤɚ  ɞɨɡɜɨɥɹє ɜɢɥɭɱɢɬɢ ɜɿɞ 70 ɞɨ 80 % ɩɥɿɜɨɤ ɡ ɩɨɜɟɪɯɧɿ ɹɞɪɚ 

ɜɨɥɨɫɶɤɨɝɨ ɝɨɪɿɯɭ ɿ ɨɬɪɢɦɚɬɢ ɩɪɨɞɭɤɬ ɜɢɳɨʀ ɹɤɨɫɬɿ. ȼ ɬɨɣ ɠɟ ɱɚɫ ɩɿɞ ɜɩɥɢɜɨɦ 
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ɜɢɫɨɤɢɯ ɬɟɦɩɟɪɚɬɭɪ (β00 °ɋ) ɜɿɞɛɭɜɚєɬɶɫɹ ɫɭɬɬєɜɚ ɡɦɿɧɚ ɫɤɥɚɞɭ ɛɿɥɤɿɜ ɿ ɠɢɪɧɢɯ 

ɤɢɫɥɨɬ ɭ ɹɞɪɚɯ ɝɨɪɿɯɿɜ.  

ȼɿɞɨɦɨ, ɳɨ ɧɚɣɛɿɥɶɲɚ ɡɚɫɜɨɸɜɚɧɿɫɬɶ ɪɨɫɥɢɧɧɨʀ ɫɢɪɨɜɢɧɢ ɞɨɫɹɝɚєɬɶɫɹ 

ɜɧɚɫɥɿɞɨɤ  «ɩɪɨɛɭɞɠɟɧɧɹ» ɦɟɬɨɞɨɦ ɬɪɢɜɚɥɨɝɨ ɡɚɦɨɱɭɜɚɧɧɹ ɭ ɜɨɞɿ ɚɛɨ ɲɥɹɯɨɦ 

ɩɪɨɪɨɳɭɜɚɧɧɹ. Ɂɚɦɨɱɭɜɚɧɧɹ ɡɚɩɭɫɤɚє ɜ ɹɞɪɚɯ ɝɨɪɿɯɭ ɩɪɨɰɟɫ ɚɤɬɢɜɚɰɿʀ ɮɟɪɦɟɧ-

ɬɿɜ, ɜɧɚɫɥɿɞɨɤ ɞɿʀ ɹɤɢɯ ɜ ɹɞɪɚɯ ɝɨɪɿɯɚ ɡɧɢɠɭєɬɶɫɹ ɜɦɿɫɬ ɚɧɬɢɩɨɠɢɜɧɢɯ ɪɟɱɨɜɢɧ, 

ɡɦɟɧɲɭєɬɶɫɹ ɜɦɿɫɬ ɤɪɨɯɦɚɥɸ ɿ ɤɥɿɬɤɨɜɢɧɢ, ɪɨɡɤɥɚɞɚɸɬɶɫɹ ɤɨɦɩɥɟɤɫɧɿ ɫɩɨɥɭɤɢ, 

ɡɧɚɱɧɨ ɩɿɞɜɢɳɭєɬɶɫɹ ɪɿɜɟɧɶ ɛɿɥɤɿɜ ɿ ɜɿɬɚɦɿɧɿɜ. ɇɟɨɛɯɿɞɧɨ ɜɫɬɚɧɨɜɢɬɢ ɭɦɨɜɢ, ɹɤɿ 

ɞɨɡɜɨɥɹɬɶ ɲɥɹɯɨɦ ɡɚɩɭɫɤɭ ɩɪɨɰɟɫɭ ɩɪɨɪɨɳɭɜɚɧɧɹ, ɩɪɢɡɜɟɫɬɢ ɞɨ ɦɨɞɢɮɿɤɚɰɿʀ 

ɮɭɧɤɰɿɨɧɚɥɶɧɨ-ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɜɥɚɫɬɢɜɨɫɬɟɣ ɤɥɿɬɢɧɧɢɯ ɩɨɥɿɦɟɪɿɜ ɿ ɪɭɣɧɭɜɚɧɧɹ 

ɚɧɬɢɩɨɠɢɜɧɢɯ ɪɟɱɨɜɢɧ. ɐɟ ɞɚɫɬɶ ɦɨɠɥɢɜɿɫɬɶ ɜɢɪɿɲɢɬɢ ɩɪɨɛɥɟɦɭ ɤɪɚɳɨɝɨ ɜɢ-

ɞɿɥɟɧɧɹ ɛɿɨɥɨɝɿɱɧɨ ɿ ɮɿɡɿɨɥɨɝɿɱɧɨ ɰɿɧɧɢɯ ɪɟɱɨɜɢɧ ɭ ɪɨɡɱɢɧ ɜ ɩɪɨɰɟɫɿ ɟɤɫɬɪɚɝɭ-

ɜɚɧɧɹ.  əɤ ɜɢɞɧɨ ɡ ɬɚɛɥ. γ.γ, ɜ ɚɤɬɢɜɨɜɚɧɢɯ ɝɨɪɿɯɚɯ ɪɭɣɧɭɸɬɶɫɹ ɫɨɥɿ ɮɿɬɢɧɨɜɨʀ 

ɤɢɫɥɨɬɢ ɿ ɜ ɡɚɥɟɠɧɨɫɬɿ ɜɿɞ ɬɪɢɜɚɥɨɫɬɿ ɡɚɦɨɱɭɜɚɧɧɹ ɜɦɿɫɬ ɮɿɬɚɬɿɜ ɭ ɝɨɪɿɯɚɯ ɡɦɟ-

ɧɲɭєɬɶɫɹ ɧɚ β5 – 80 %.  

Ⱦɥɹ ɜɢɡɧɚɱɟɧɧɹ ɡɚɥɟɠɧɨɫɬɿ ɜɦɿɫɬɭ ɫɨɥɟɣ ɮɿɬɢɧɨɜɨʀ ɤɢɫɥɨɬɢ ɜɿɞ ɬɪɢɜɚɥɨɫɬɿ 

ɡɚɦɨɱɭɜɚɧɧɹ, ɫɬɭɩɿɧɶ ɪɭɣɧɭɜɚɧɧɹ ɮɿɬɚɬɿɜ ɤɨɧɬɪɨɥɸɜɚɥɢ ɤɨɪɢɫɬɭɸɱɢɫɶ ɦɟɬɨɞɢ-

ɤɨɸ ɡ ɪɟɚɤɬɢɜɨɦ ȼɟɣɞɚ, ɞɨɫɥɿɞɠɭɸɱɢ ɤɿɥɶɤɿɫɬɶ ɮɿɬɚɬɿɜ ɭ ɹɞɪɿ ɜɨɥɨɫɶɤɨɝɨ ɝɨɪɿɯɭ 

ɞɨ ɡɚɦɨɱɭɜɚɧɧɹ ɿ ɜ ɩɪɨɰɟɫɿ ɡɚɦɨɱɭɜɚɧɧɹ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɿ β0 °C ɤɨɠɧɭ ɝɨɞɢɧɭ 

ɩɪɨɬɹɝɨɦ 10 ɝɨɞ (ɪɢɫ. γ.β).  

Ⱦɨɫɥɿɞɠɟɧɧɹ ɜɩɥɢɜɭ ɡɚɦɨɱɭɜɚɧɧɹ ɹɞɪɚ ɜɨɥɨɫɶɤɨɝɨ ɝɨɪɿɯɭ ɧɚ ɤɿɥɶɤɿɫɬɶ ɮɿ-

ɬɚɬɿɜ ɭ ɫɢɪɨɜɢɧɿ ɫɜɿɞɱɢɬɶ ɩɪɨ ɬɟ, ɳɨ ɡɚɦɨɱɭɜɚɧɧɹ ɹɞɪɚ ɭ ɜɨɞɿ ɡɚ ɬɟɦɩɟɪɚɬɭɪɢ (β0 

± β) °ɋ, ɩɪɨɬɹɝɨɦ ɬɪɢɜɚɥɨɝɨ ɱɚɫɭ, ɩɪɢɡɜɨɞɢɬɶ ɞɨ ɡɦɟɧɲɟɧɧɹ ɜɦɿɫɬɭ ɫɨɥɟɣ ɮɿɬɢ-

ɧɨɜɨʀ ɤɢɫɥɨɬɢ ɭ ɫɢɪɨɜɢɧɿ ɞɨ 55 %.  əɞɪɚ ɜɨɥɨɫɶɤɨɝɨ ɝɨɪɿɯɭ ɞɨ ɡɚɦɨɱɭɜɚɧɧɹ ɦɿɫ-

ɬɹɬɶ ɛɥɢɡɶɤɨ 5β0 ɦɝ/100 ɝ ɮɿɬɚɬɿɜ, ɚ ɩɪɢ ɬɪɢɜɚɥɨɦɭ ɡɚɦɨɱɭɜɚɧɧɿ ɫɢɪɨɜɢɧɢ ɜɦɿɫɬ 

ɮɿɬɚɬɿɜ ɩɨɫɬɭɩɨɜɨ ɡɦɟɧɲɭєɬɶɫɹ ɿ ɱɟɪɟɡ 10 ɝɨɞ ɞɨɫɹɝɚє βγ4 ɦɝ/100 ɝ. ɋɨɥɿ ɮɿɬɢ-

ɧɨɜɨʀ ɤɢɫɥɨɬɢ ɩɿɞ ɜɩɥɢɜɨɦ ɜɨɞɢ ɩɿɞ ɱɚɫ ɡɚɦɨɱɭɜɚɧɧɹ ɪɨɡɩɚɞɚɸɬɶɫɹ ɧɚ ɫɨɥɿ ɦɚɝ-

ɧɿɸ, ɰɢɧɤɭ, ɡɚɥɿɡɚ ɬɚ ɮɨɫɮɨɪɧɭ ɤɢɫɥɨɬɭ. ɉɪɨɦɢɜɧɿ ɜɨɞɢ, ɹɤɿ ɜɢɞɚɥɹɸɬɶɫɹ ɩɿɫɥɹ 

ɡɚɦɨɱɭɜɚɧɧɹ ɦɚɸɬɶ ɫɨɥɨɦ’ɹɧɟ ɡɚɛɚɪɜɥɟɧɧɹ, ɳɨ ɯɚɪɚɤɬɟɪɧɨ ɞɥɹ ɩɪɨɞɭɤɬɿɜ ɪɨɡ-

ɩɚɞɭ ɮɿɬɚɬɿɜ, ɩɿɞɬɜɟɪɞɠɭɸɱɢ ɪɨɡɩɚɞ ɞɚɧɢɯ ɚɧɬɢɧɭɬɪɿєɧɬɿɜ.   
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ɊɢМ. γ.β. Ʉɿɧɟɬɢɤɚ ɡɦɿɧɢ ɜɦɿɫɬɭ ɮɿɬɚɬɿɜ ɭ ɹɞɪɿ ɜɨɥɨɫɶɤɨɝɨ ɝɨɪɿɯɭ ɩɪɢ ɡɚɦɨ-

ɱɭɜɚɧɧɿ ɭ ɜɨɞɿ.   

 

ȼɫɬɚɧɨɜɥɟɧɨ, ɳɨ ɞɨɜɝɨɬɪɢɜɚɥɟ ɡɚɦɨɱɭɜɚɧɧɹ ɩɨɡɢɬɢɜɧɨ ɜɩɥɢɜɚє ɧɚ ɦɿɰ-

ɧɿɫɬɶ ɫɬɪɭɤɬɭɪɢ ɹɞɪɚ ɜɨɥɨɫɶɤɢɯ ɝɨɪɿɯɿɜ, ɜɿɞ ɹɤɨʀ ɡɚɥɟɠɢɬɶ ɫɬɭɩɿɧɶ ɩɨɞɪɿɛɧɟɧɧɹ, 

ɹɤɿɫɬɶ ɿ ɛɿɨɥɨɝɿɱɧɚ ɰɿɧɧɿɫɬɶ ɩɨɞɪɿɛɧɟɧɨɝɨ ɩɪɨɞɭɤɬɭ, ɚ ɬɚɤɨɠ ɩɟɪɟɯɿɞ ɪɨɡɱɢɧɧɢɯ 

ɪɟɱɨɜɢɧ ɭ ɜɨɞɭ. ɋɥɿɞ ɜɿɞɡɧɚɱɢɬɢ, ɳɨ ɬɪɢɜɚɥɿɫɬɶ ɡɚɦɨɱɭɜɚɧɧɹ ɹɞɪɚ ɜɨɥɨɫɶɤɨɝɨ 

ɝɨɪɿɯɭ ɛɿɥɶɲɟ 10 ɝɨɞ ɧɟɝɚɬɢɜɧɨ ɜɩɥɢɜɚє ɧɚ ɫɬɪɭɤɬɭɪɭ ɪɨɫɥɢɧɧɨʀ ɬɤɚɧɢɧɢ, ɜɨɧɚ 

ɜɬɪɚɱɚє ɦɿɰɧɿɫɬɶ, ɳɨ ɩɪɢɡɜɨɞɢɬɶ ɞɨ ɪɭɣɧɭɜɚɧɧɹ ɫɬɪɭɤɬɭɪɢ ɬɤɚɧɢɧɢ ɬɚ ɧɟɛɚɠɚ-

ɧɨɝɨ ɩɟɪɟɞɱɚɫɧɨɝɨ ɩɪɨɰɟɫɭ ɩɟɪɟɯɨɞɭ ɪɨɡɱɢɧɧɢɯ ɪɟɱɨɜɢɧ ɭ ɜɨɞɭ (ɪɢɫ. γ.γ). 

Ɉɬɪɢɦɚɧɿ ɞɚɧɿ ɫɜɿɞɱɚɬɶ, ɳɨ ɩɪɢ ɡɛɿɥɶɲɟɧɧɿ ɬɪɢɜɚɥɨɫɬɿ ɡɚɦɨɱɭɜɚɧɧɹ ɭ ɜɨ-

ɞɿ, ɡɦɟɧɲɭєɬɶɫɹ ɦɿɰɧɿɫɬɶ ɫɬɪɭɤɬɭɪɢ ɹɞɪɚ ɜɨɥɨɫɶɤɨɝɨ ɝɨɪɿɯɭ. ȿɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ 

ɜɫɬɚɧɨɜɥɟɧɨ, ɳɨ ɧɚɣɛɿɥɶɲ ɪɚɰɿɨɧɚɥɶɧɨɸ ɬɪɢɜɚɥɿɫɬɸ ɡɚɦɨɱɭɜɚɧɧɹ ɞɥɹ ɨɬɪɢɦɚɧ-

ɧɹ ɹɤɿɫɧɨɝɨ ɩɪɨɞɭɤɬɭ є ɡɚɦɨɱɭɜɚɧɧɹ ɩɪɨɬɹɝɨɦ 10 ɝɨɞ. Ɍɚɤɢɦ ɱɢɧɨɦ, ɩɟɪɟɞ ɩɨɞ-

ɪɿɛɧɟɧɧɹɦ ɜɨɥɨɫɶɤɢɯ ɝɨɪɿɯɿɜ, ɧɟɨɛɯɿɞɧɨ ɩɪɨɜɨɞɢɬɢ ɩɨɩɟɪɟɞɧɸ ɩɿɞɝɨɬɨɜɤɭ ɫɢɪɨ-

ɜɢɧɢ, ɚ ɫɚɦɟ ɡɚɦɨɱɭɜɚɬɢ ɭ ɜɨɞɿ ɩɪɨɬɹɝɨɦ 10 ɝɨɞ., ɳɨ ɞɨɡɜɨɥɹє ɨɬɪɢɦɚɬɢ ɩɪɨɞɭɤɬ 

ɜɢɫɨɤɨʀ ɹɤɨɫɬɿ, ɡ ɤɪɚɳɢɦɢ ɛɿɨɥɨɝɿɱɧɢɦɢ, ɮɿɡɿɨɥɨɝɿɱɧɢɦɢ ɿ ɪɟɨɥɨɝɿɱɧɢɦɢ ɜɥɚɫɬɢ-

ɜɨɫɬɹɦɢ. 
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Ɋɢɫ. γ.γ. Ʉɿɧɟɬɢɤɚ ɡɦɿɧɢ ɦɿɰɧɨɫɬɿ ɹɞɪɚ ɜɨɥɨɫɶɤɨɝɨ ɝɨɪɿɯɭ ɜ ɡɚɥɟɠɧɨɫɬɿ ɜɿɞ 

ɬɪɢɜɚɥɨɫɬɿ ɡɚɦɨɱɭɜɚɧɧɹ.        

 

Ⱦɥɹ ɜɢɡɧɚɱɟɧɧɹ ɧɚɣɛɿɥɶɲ ɪɚɰɿɨɧɚɥɶɧɨɝɨ ɫɩɨɫɨɛɭ ɩɿɞɝɨɬɨɜɤɢ ɝɨɪɿɯɨɩɥɿɞ-

ɧɨʀ ɫɢɪɨɜɢɧɢ ɞɨ ɩɨɞɚɥɶɲɨɝɨ ɬɟɯɧɨɥɨɝɿɱɧɨɝɨ ɩɟɪɟɪɨɛɥɟɧɧɹ ɿ ɛɟɡɩɟɱɧɨɫɬɿ ɫɩɨ-

ɠɢɜɚɧɧɹ ɩɪɨɞɭɤɬɭ, ɩɪɨɜɟɞɟɧɨ ɚɧɚɥɿɡ ɞɿʀ ɫɩɨɫɨɛɭ ɬɟɩɥɨɜɨɝɨ ɨɛɪɨɛɥɟɧɧɹ ɧɚ ɜɦɿɫɬ 

ɿ ɹɤɿɫɬɶ ɠɢɪɧɨ-ɤɢɫɥɨɬɧɨɝɨ ɫɤɥɚɞɭ ɫɢɪɨɜɢɧɢ, ɛɿɥɤɿɜ ɿ ɦɿɤɪɨɛɿɨɥɨɝɿɱɧɭ ɛɟɡɩɟɱ-

ɧɿɫɬɶ ɩɪɨɞɭɤɬɭ.  

ȼ ɪɨɛɨɬɿ ɜɢɤɨɪɢɫɬɚɧɨ ɞɜɚ ɜɢɞɢ ɬɟɩɥɨɜɨɝɨ ɨɛɪɨɛɥɟɧɧɹ ɫɢɪɨɜɢɧɢ – ɜɢɫɨɤɨ-

ɬɟɦɩɟɪɚɬɭɪɧɟ ɤɨɪɨɬɤɨɬɟɪɦɿɧɨɜɟ ɨɛɪɨɛɥɟɧɧɹ (ɡɚ ɬɟɦɩɟɪɚɬɭɪɢ β00 °ɋ ɩɪɨɬɹɝɨɦ  

1β0 ɫ) ɿ ɜɨɥɨɝɨ-ɬɟɩɥɨɜɟ (ɚɤɬɢɜɚɰɿɹ ɝɨɪɿɯɨɩɥɿɞɧɨʀ ɫɢɪɨɜɢɧɢ ɲɥɹɯɨɦ ɡɚɦɨɱɭɜɚɧɧɹ 

ɭ ɜɨɞɧɨɦɭ ɫɟɪɟɞɨɜɢɳɿ) ɡ ɩɨɞɚɥɶɲɢɦ ɬɟɩɥɨɜɢɦ ɨɛɪɨɛɥɟɧɧɹɦ (ɩɪɨɜɚɪɸɜɚɧɧɹɦ) 

ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɿ ɤɢɩɿɧɧɹ ɜɨɞɢ Э = (98 – 100) ɨɋ) ɩɪɨɬɹɝɨɦ 1β0 ɫ. Ɉɬɪɢɦɚɧɿ ɪɟ-

ɡɭɥɶɬɚɬɢ ɧɚɜɟɞɟɧɨ ɧɚ ɪɢɫ. γ.4. 

ɉɪɢ ɜɢɫɨɤɨɬɟɦɩɟɪɚɬɭɪɧɨɦɭ ɨɛɪɨɛɥɟɧɧɿ ɫɢɪɨɜɢɧɢ ɫɩɨɫɬɟɪɿɝɚєɬɶɫɹ ɡɦɟɧ-

ɲɟɧɧɹ ɜɦɿɫɬɭ ɧɟɧɚɫɢɱɟɧɢɯ ɠɢɪɧɢɯ ɤɢɫɥɨɬ. ɉɪɢ ɜɨɥɨɝɨ-ɬɟɩɥɨɜɨɦɭ ɨɛɪɨɛɥɟɧɧɿ, 

ɩɿɫɥɹ ɬɪɢɜɚɥɨɝɨ ɡɚɦɨɱɭɜɚɧɧɹ ɭ ɜɨɞɿ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɿ ɧɚɜɤɨɥɢɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢ-

ɳɚ ɿ ɧɚɫɬɭɩɧɨɝɨ ɜɚɪɿɧɧɹ, ɡɦɿɧɢ ɭ ɤɿɥɶɤɨɫɬɿ ɧɟɧɚɫɢɱɟɧɢɯ ɠɢɪɧɢɯ ɤɢɫɥɨɬ ɧɟ ɜɿɞ-

ɛɭɜɚєɬɶɫɹ.  
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Ɋɢɫ. γ.4. ȼɩɥɢɜ ɩɿɞɝɨɬɨɜɤɢ ɫɢɪɨɜɢɧɢ ɧɚ ɜɦɿɫɬ ɠɢɪɧɢɯ ɤɢɫɥɨɬ.  

 

ɉɿɞ ɜɩɥɢɜɨɦ ɜɢɫɨɤɢɯ ɬɟɦɩɟɪɚɬɭɪ ɜɿɞɛɭɜɚєɬɶɫɹ ɫɭɬɬєɜɚ ɡɦɿɧɚ ɠɢɪɧɨɤɢɫɥɨ-

ɬɧɨɝɨ ɫɤɥɚɞɭ ɹɞɪɚ ɝɨɪɿɯɿɜ. ɉɪɨɜɟɞɟɧɿ ɞɨɫɥɿɞɠɟɧɧɹ ɫɜɿɞɱɚɬɶ, ɳɨ ɫɢɪɿ ɹɞɪɚ ɜɨɥɨ-

ɫɶɤɨɝɨ ɝɨɪɿɯɭ, ɹɤɿ ɦɿɫɬɹɬɶ ω – γ ɬɚ ω – 6 ɉɇɀɄ ɭ ɪɟɤɨɦɟɧɞɨɜɚɧɨɦɭ ɎȺɈ/ȼɈɈɁ 

ɫɩɿɜɜɿɞɧɨɲɟɧɧɿ – ɜɿɞ 1 ɞɨ (4 – 4,β) ɨɞ., ɭ ɤɿɥɶɤɿɫɧɨɦɭ ɫɤɥɚɞɿ ɩɪɟɞɫɬɚɜɥɟɧɿ ɠɢɪ-

ɧɢɦɢ ɤɢɫɥɨɬɚɦɢ ω – 3 12,1 – 1β,4 ɝ ɬɚ ɠɢɪɧɢɦɢ ɤɢɫɥɨɬɚɦɢ ω – 6 – 48,2 – 5γ,1 ɝ. 

ɉɿɞ ɞɿєɸ ɬɟɦɩɟɪɚɬɭɪɢ β00 °ɋ ɫɩɨɫɬɟɪɿɝɚєɬɶɫɹ ɜɬɪɚɬɚ ω – γ ɠɢɪɧɢɯ ɤɢɫɥɨɬ, ɩɿɫɥɹ 

ɱɨɝɨ ɫɩɿɜɜɿɞɧɨɲɟɧɧɹ ɰɢɯ ɠɢɪɧɢɯ ɤɢɫɥɨɬ ɡɦɿɧɸєɬɶɫɹ ɿ ɡɧɚɯɨɞɢɬɶɫɹ ɜ ɦɟɠɚɯ ɜɿɞ 

1 ɞɨ 6,γ – 6,5 ɨɞ, ɳɨ ɧɟ ɫɩɪɢɹє ʀɯ ɤɪɚɳɨɦɭ ɡɚɫɜɨɸɜɚɧɧɸ. 

ɉɿɞ ɱɚɫ ɜɨɥɨɝɨ-ɬɟɩɥɨɜɨʀ ɨɛɪɨɛɤɢ ɝɨɪɿɯɿɜ ɡ ɧɚɫɬɭɩɧɢɦ ɩɪɨɜɚɪɸɜɚɧɧɹɦ ɫɭɬ-

ɬєɜɨʀ ɡɦɿɧɢ ɤɿɥɶɤɿɫɧɨɝɨ ɜɦɿɫɬɭ ɠɢɪɧɢɯ ɤɢɫɥɨɬ ɧɟ ɜɿɞɛɭɜɚєɬɶɫɹ. 

ȼɚɠɥɢɜɨɸ ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɸ ɹɤɨɫɬɿ ɠɢɪɭ є ɣɨɝɨ ɫɬɿɣɤɿɫɬɶ ɞɨ ɨɤɢɫɧɟɧɧɹ ɿ, 

ɹɤ ɧɚɫɥɿɞɨɤ, – ɩɫɭɜɚɧɧɹ. ɉɪɨɜɟɞɟɧɨ ɚɧɚɥɿɡ ɹɤɨɫɬɿ ɠɢɪɭ ɹɞɪɚ ɜɨɥɨɫɶɤɨɝɨ ɝɨɪɿɯɭ ɜ 

ɡɚɥɟɠɧɨɫɬɿ ɜɿɞ ɫɩɨɫɨɛɭ ɩɿɞɝɨɬɨɜɤɢ ɫɢɪɨɜɢɧɢ ɞɨ ɩɟɪɟɪɨɛɥɟɧɧɹ ɡɚ ɩɨɤɚɡɧɢɤɚɦɢ, 

ɹɤɿ ɯɚɪɚɤɬɟɪɢɡɭɸɬɶ ɜɦɿɫɬ ɧɟɧɚɫɢɱɟɧɢɯ ɠɢɪɧɢɯ ɤɢɫɥɨɬ (ɣɨɞɧɟ ɱɢɫɥɨ), ɫɬɭɩɿɧɶ 
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ɨɤɢɫɥɟɧɧɹ ɠɢɪɿɜ (ɤɢɫɥɨɬɧɟ ɱɢɫɥɨ) ɿ ɫɬɭɩɿɧɶ ɩɪɨɝɨɪɚɧɧɹ ɠɢɪɿɜ (ɩɟɪɟɤɢɫɧɟ ɱɢɫ-

ɥɨ). Ɋɟɡɭɥɶɬɚɬɢ ɧɚɜɟɞɟɧɨ ɭ ɬɚɛɥ. γ.4. 

Ɍɚɛɥɢɰɹ γ.4 

ɉɨɤɚɡɧɢɤɢ ɹɤɨɫɬɿ ɠɢɪɭ ɹɞɪɚ ɜɨɥɨɫьɤɨɝɨ ɝɨɪɿɯɭ 

(Ч = γ; P ≤ 0,05) 

ɉɨɤɚɡɧɢɤɢ ɹɤɨɫɬɿ 

əɤɿɫɬɶ ɠɢɪɭ ɹɞɪɚ ɜɨɥɨɫɶɤɨɝɨ ɝɨɪɿɯɭ 

əɞɪɚ ɛɟɡ 

ɨɛɪɨɛɥɟɧɧɹ 

əɞɪɚ ɩɿɫɥɹ  

ɜɨɥɨɝɨ-ɬɟɩɥɨɜɨɝɨ 

ɨɛɪɨɛɥɟɧɧɹ 

əɞɪɚ ɩɿɫɥɹ  

ɬɟɪɦɿɱɧɨɝɨ  

ɨɛɪɨɛɥɟɧɧɹ  

Ƀɨɞɧɟ ɱɢɫɥɨ, ɝ ȱ2/100 ɝ 162,04 159,8 135,41 

Ʉɢɫɥɨɬɧɟ ɱɢɫɥɨ, ɦɝ ɄɈɇ/ɝ 1,26 1,27 1,95 

ɉɟɪɟɤɢɫɧɟ ɱɢɫɥɨ, ɦɦɨɥɶ Ɉ2/ɤɝ 4,5 4,57 6,3 

 

Ɉɬɪɢɦɚɧɿ ɞɚɧɿ ɫɜɿɞɱɚɬɶ, ɳɨ ɩɿɫɥɹ ɜɢɫɨɤɨɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɨɛɪɨɛɥɟɧɧɹ ɜɿɞ-

ɛɭɜɚєɬɶɫɹ ɫɭɬɬєɜɟ ɩɨɝɿɪɲɟɧɧɹ ɹɤɨɫɬɿ ɠɢɪɭ ɭ ɹɞɪɚɯ ɜɨɥɨɫɶɤɨɝɨ ɝɨɪɿɯɭ. Ƀɨɞɧɟ 

ɱɢɫɥɨ ɩɨɤɚɡɭє, ɳɨ ɜɿɞɛɭɜɚєɬɶɫɹ ɡɦɟɧɲɟɧɧɹ ɤɿɥɶɤɨɫɬɿ ɧɟɧɚɫɢɱɟɧɢɯ ɠɢɪɧɢɯ ɤɢɫ-

ɥɨɬ, ɳɨ ɫɜɿɞɱɢɬɶ ɩɪɨ ɩɨɝɿɪɲɟɧɧɹ ɹɤɨɫɬɿ ɠɢɪɭ.  Ʉɢɫɥɨɬɧɟ ɱɢɫɥɨ, ɹɤɟ ɜɤɚɡɭє ɧɚ 

ɧɚɤɨɩɢɱɟɧɧɹ ɜɿɥɶɧɢɯ ɠɢɪɧɢɯ ɤɢɫɥɨɬ ɜɧɚɫɥɿɞɨɤ ɝɿɞɪɨɥɿɡɭ ɠɢɪɭ ɩɿɞ ɞɿєɸ ɜɢɫɨɤɢɯ 

ɬɟɦɩɟɪɚɬɭɪ, ɡɛɿɥɶɲɭєɬɶɫɹ ɦɚɣɠɟ ɜ 1,5 ɪɚɡɢ. ɉɟɪɟɤɢɫɧɟ ɱɢɫɥɨ ɫɜɿɞɱɢɬɶ, ɳɨ ɜ 

ɠɢɪɿ ɜɿɞɛɭɜɚɸɬɶɫɹ ɩɪɨɰɟɫɢ ɨɤɢɫɥɟɧɧɹ ɿ ɜɠɟ ɩɪɢɫɭɬɧɹ ɩɟɜɧɚ ɤɿɥɶɤɿɫɬɶ ɩɟɪɟɤɿɫ-

ɧɢɯ ɫɩɨɥɭɤ, ɹɤɿ ɭɬɜɨɪɢɥɢɫɹ ɩɿɞ ɞɿєɸ ɜɢɫɨɤɨʀ ɬɟɦɩɟɪɚɬɭɪɢ ɜɧɚɫɥɿɞɨɤ ɨɤɢɫɥɟɧɧɹ 

ɧɚɫɢɱɟɧɢɯ ɿ ɧɟɧɚɫɢɱɟɧɢɯ ɠɢɪɧɢɯ ɤɢɫɥɨɬ ɚɤɬɢɜɧɢɦ ɤɢɫɧɟɦ, ɬɚɤɨɠ ɡɪɨɫɬɚє ɭ 1,5 

ɪɚɡɢ.  

Ɏɿɡɢɤɨ-ɯɿɦɿɱɧɿ ɩɨɤɚɡɧɢɤɢ ɹɤɨɫɬɿ ɠɢɪɭ ɩɿɫɥɹ ɬɪɢɜɚɥɨɝɨ ɡɚɦɨɱɭɜɚɧɧɹ ɿ ɜɨ-

ɥɨɝɨ-ɬɟɩɥɨɜɨɝɨ ɨɛɪɨɛɥɟɧɧɹ, ɩɨɪɿɜɧɹɧɨ ɡ ɫɢɪɨɜɢɧɨɸ ɛɟɡ ɬɟɩɥɨɜɨɝɨ ɨɛɪɨɛɥɟɧɧɹ, 

ɦɚɣɠɟ ɧɟ ɡɦɿɧɸɸɬɶɫɹ, ɳɨ ɫɜɿɞɱɢɬɶ ɩɪɨ ɡɛɟɪɟɠɟɧɧɹ ɹɤɨɫɬɿ ɠɢɪɭ ɿ ɞɨɰɿɥɶɧɨɫɬɿ 

ɜɢɤɨɪɢɫɬɚɧɧɹ ɜɨɥɨɝɨ-ɬɟɩɥɨɜɨɝɨ ɫɩɨɫɨɛɭ ɨɛɪɨɛɥɟɧɧɹ ɫɢɪɨɜɢɧɢ ɩɿɫɥɹ ɬɪɢɜɚɥɨɝɨ 

ɡɚɦɨɱɭɜɚɧɧɹ ɞɥɹ ɨɬɪɢɦɚɧɧɹ ɜɢɫɨɤɨɹɤɿɫɧɢɯ ɛɿɨɥɨɝɿɱɧɨ ɿ ɮɿɡɿɨɥɨɝɿɱɧɨ ɰɿɧɧɢɯ 

ɩɪɨɞɭɤɬɿɜ.    

ɉɪɨɰɟɫɢ ɫɭɯɨɝɨ ɜɢɫɨɤɨɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɬɚ ɜɨɥɨɝɨ-ɬɟɩɥɨɜɨɝɨ ɨɛɪɨɛɥɟɧɧɹ 

ɜɩɥɢɜɚɸɬɶ ɧɚ ɛɿɥɤɨɜɭ ɫɤɥɚɞɨɜɭ, ɡɨɤɪɟɦɚ ɧɚ ɜɦɿɫɬ ɚɦɿɧɨɤɢɫɥɨɬ ɬɚ ɚɦɿɧɨɤɢɫɥɨɬ-



78 
 
ɧɢɣ ɫɤɨɪ ɛɿɥɤɿɜ ɩɿɫɥɹ ɩɿɞɝɨɬɨɜɱɢɯ ɨɩɟɪɚɰɿɣ. ɉɿɞ ɱɚɫ ɫɭɯɨɝɨ ɜɢɫɨɤɨɬɟɦɩɟɪɚɬɭɪ-

ɧɨɝɨ ɨɛɪɨɛɥɟɧɧɹ ɜɿɞɛɭɜɚєɬɶɫɹ ɞɟɧɚɬɭɪɚɰɿɹ ɛɿɥɤɿɜ ɬɚ ɜɬɪɚɬɚ ʀɯ ɛɿɨɥɨɝɿɱɧɨʀ ɰɿɧɧɨ-

ɫɬɿ, ɚ ɩɪɢ  ɜɨɥɨɝɨ-ɬɟɩɥɨɜɨɦɭ ɨɛɪɨɛɥɟɧɧɿ ɜɿɞɛɭɜɚєɬɶɫɹ ʀɯ ɧɚɛɭɯɚɧɧɹ ɬɚ ɡɧɢɠɟɧɧɹ 

ɜɦɿɫɬɭ ɧɟɡɧɚɱɧɨʀ ɤɿɥɶɤɨɫɬɿ ɚɦɿɧɨɤɢɫɥɨɬ. Ⱦɨɫɥɿɞɠɟɧɨ ɜɩɥɢɜ ɩɿɞɝɨɬɨɜɱɢɯ ɨɩɟɪɚ-

ɰɿɣ ɧɚ ɜɦɿɫɬ ɛɿɥɤɿɜ ɬɚ ʀɯ ɛɿɨɥɨɝɿɱɧɭ ɰɿɧɧɿɫɬɶ  ɹɞɪɚ ɜɨɥɨɫɶɤɨɝɨ ɝɨɪɿɯɭ (ɬɚɛɥ. γ.5). 

Ɍɚɛɥɢɰɹ γ.5 

ȼɩɥɢɜ ɩɿɞɝɨɬɨɜɱɢɯ ɨɩɟɪɚɰɿɣ ɧɚ ɜɦɿɫɬ ɛɿɥɤɿɜ ɬɚ ʀɯ ɚɦɿɧɨɤɢɫɥɨɬɧɢɣ 
ɫɤɥɚɞ ɭ ɹɞɪɚɯ ɜɨɥɨɫьɤɨɝɨ ɝɨɪɿɯɭ 

                                                                     Ч=γ, Щ ≤ 0,05 

ɉɨɤɚɡɧɢɤ Ȼɟɡ ɨɛɪɨɛɥɟɧɧɹ 

ɉɿɫɥɹ ɫɭɯɨɝɨ    

ɜɢɫɨɤɨɬɟɦɩɟɪɚɬɭ-

ɪɧɨɝɨ ɨɛɪɨɛɥɟɧɧɹ 

ɉɿɫɥɹ ɜɨɥɨɝɨ-

ɬɟɩɥɨɜɨɝɨ  

Ɉɛɪɨɛɥɟɧɧɹ 

ȼɦɿɫɬ ɛɿɥɤɿɜ ɧɚ ɫɭɯɭ ɪɟɱɨɜɢɧɭ, ɝ 15,37 11,09 14,88 

ȼɦɿɫɬ ɧɟɡɚɦɿɧɧɢɯ ɚɦɿɧɨɤɢɫɥɨɬ, ɦɝ/ ɝ ɛɿɥɤɭμ 

ȱɡɨɥɟɣɰɢɧ 49,17 35,48 47,60 

Ʌɟɣɰɢɧ 78,72 67,17 76,21 

Ʌɿɡɢɧ 28,27 24,15 27,21 

Ɇɟɬɿɨɧɿɧ + ɐɢɫɬɟʀɧ 27,31 16,08 26,67 

Ɏɟɧɿɥɚɥɚɧɿɧ + Ɍɢɪɨɡɢɧ 86,54 62,44 84,01 

Ɍɪɟɨɧɿɧ 40,4 34,40 39,07 

Ɍɪɢɩɬɨɮɚɧ 11,22 8,10 10,82 

ȼɚɥɿɧ 62,43 53,08 60,44 

 

ȼɢɤɨɪɢɫɬɚɧɧɹ ɫɭɯɨɝɨ ɜɢɫɨɤɨɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɨɛɪɨɛɥɟɧɧɹ ɩɪɢɡɜɨɞɢɬɶ ɞɨ 

ɡɧɢɠɟɧɧɹ ɤɿɥɶɤɨɫɬɿ ɛɿɥɤɿɜ ɦɚɣɠɟ ɜ 1,4 ɪɚɡɢ ɡ 15,γ7 ɝ  ɞɨ 11,0λ ɝ, ɚ ɜɦɿɫɬɭ ɧɟɡɚ-

ɦɿɧɧɢɯ ɚɦɿɧɨɤɢɫɥɨɬ – ɞɨ β8 %. ɉɿɞ ɞɿєɸ ɜɨɥɨɝɨ-ɬɟɩɥɨɜɨʀ ɨɛɪɨɛɤɢ ɫɭɬɬєɜɨʀ ɜɬɪɚ-

ɬɢ ɛɿɥɤɿɜ  ɦɚɣɠɟ ɧɟ ɜɿɞɛɭɜɚєɬɶɫɹ, ɚ ɡɧɢɠɟɧɧɹ ɜɦɿɫɬɭ ɧɟɡɚɦɿɧɧɢɯ ɚɦɿɧɨɤɢɫɥɨɬ ɧɟ 

ɩɟɪɟɜɢɳɭє  4,5 %. 

Ⱦɨ ɨɫɧɨɜɧɢɯ ɩɨɤɚɡɧɢɤɿɜ ɩɪɢɞɚɬɧɨɫɬɿ ɫɢɪɨɜɢɧɢ ɞɨ ɜɢɪɨɛɧɢɰɬɜɚ ɯɚɪɱɨɜɢɯ 

ɩɪɨɞɭɤɬɿɜ ɜɿɞɧɨɫɢɬɶɫɹ ɣɨɝɨ ɦɿɤɪɨɛɿɨɥɨɝɿɱɧɚ ɛɟɡɩɟɱɧɿɫɬɶ. Ⱦɥɹ ɜɢɡɧɚɱɟɧɧɹ ɜɩɥɢ-

ɜɭ ɩɪɨɰɟɫɿɜ ɩɨɩɟɪɟɞɧɶɨʀ ɩɿɞɝɨɬɨɜɤɢ ɫɢɪɨɜɢɧɢ ɧɚ ɦɿɤɪɨɛɿɨɥɨɝɿɱɧɭ ɛɟɡɩɟɱɧɿɫɬɶ, 

ɞɨɫɥɿɞɠɟɧɨ ɦɿɤɪɨɮɥɨɪɭ ɹɞɪɚ ɝɨɪɿɯɿɜ ɞɨ ɬɚ ɩɿɫɥɹ ɩɪɨɰɟɫɿɜ ɜɢɫɨɤɨɬɟɦɩɟɪɚɬɭɪɧɨɝɨ 
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ɬɚ ɜɨɥɨɝɨ-ɬɟɩɥɨɜɨɝɨ ɨɛɪɨɛɥɟɧɧɹ, ɹɤɟ ɩɪɨɜɨɞɢɥɢ ɩɿɫɥɹ ɬɪɢɜɚɥɨɝɨ ɡɚɦɨɱɭɜɚɧɧɹ 

ɫɢɪɨɜɢɧɢ. Ɋɟɡɭɥɶɬɚɬɢ ɞɨɫɥɿɞɠɟɧɧɹ ɩɪɟɞɫɬɚɜɥɟɧɨ ɭ ɬɚɛɥ. γ.6. 

Ɍɚɛɥɢɰɹ γ.6 

Ɇɿɤɪɨɛɿɨɥɨɝɿɱɧɿ ɩɨɤɚɡɧɢɤɢ ɹɤɨɫɬɿ ɝɨɪɿɯɨɩɥɿɞɧɨʀ ɫɢɪɨɜɢɧɢ 

ɉɨɤɚɡɧɢɤɢ 

Ƚɪɚɧɢɱɧɨ 

ɞɨɩɭɫɬɢɦɿ 

ɡɧɚɱɟɧɧɹ 

əɞɪɚ ɜɨɥɨɫɶɤɨɝɨ ɝɨɪɿɯɭ 

Ȼɟɡ  

ɩɨɩɟɪɟɞɧɶɨɝɨ  

ɨɛɪɨɛɥɟɧɧɹ  

ɉɿɫɥɹ ɜɢɫɨɤɨɬɟ-

ɦɩɟɪɚɬɭɪɧɨɝɨ  

ɨɛɪɨɛɥɟɧɧɹ 

ɉɿɫɥɹ    

ɜɨɥɨɝɨ-ɬɟɩɥɨɜɨɝɨ  

ɨɛɪɨɛɥɟɧɧɹ 

ɄɆȺɎȺɧɆ, 
ɄɍɈ/ɝ 

ɇɟ ɛɿɥɶɲɟ  
1 ∙103 γβ∙102 γ∙101 17∙101 

ɉɥɿɫɧɟɜɿ ɝɪɢɛɢ 
ɬɚ ɞɪɿɠɞɠɿ, 
ɄɍɈ/ɝ 

ɇɟ ɛɿɥɶɲɟ 
10 

5 ɇɟ ɜɢɹɜɥɟɧɨ ɇɟ ɜɢɹɜɥɟɧɨ 

 

ȼɫɬɚɧɨɜɥɟɧɨ, ɳɨ ɤɨɪɨɬɤɨɬɟɪɦɿɧɨɜɟ ɜɢɫɨɤɨɬɟɦɩɟɪɚɬɭɪɧɟ ɿ ɜɨɥɨɝɨ-ɬɟɩɥɨɜɟ 

ɨɛɪɨɛɥɟɧɧɹ ɹɞɪɚ ɜɨɥɨɫɶɤɨɝɨ ɝɨɪɿɯɭ ɞɨɡɜɨɥɹє ɦɚɣɠɟ ɩɨɜɧɿɫɬɸ ɡɧɢɳɢɬɢ ɧɟɛɚɠɚ-

ɧɭ ɦɿɤɪɨɮɥɨɪɭ ɭ ɜɢɝɥɹɞɿ ɦɟɡɨɮɿɥɶɧɢɯ ɚɟɪɨɛɧɢɯ ɿ ɮɚɤɭɥɶɬɚɬɢɜɧɨ ɚɧɚɟɪɨɛɧɢɯ 

ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ, ɿ ɩɨɜɧɿɫɬɸ ɡɧɢɳɢɬɢ ɩɥɿɫɧɹɜɿ ɝɪɢɛɢ ɬɚ ɞɪɿɠɞɠɿ. 

Ɍɚɤɢɦ ɱɢɧɨɦ, ɬɪɢɜɚɥɟ ɡɚɦɨɱɭɜɚɧɧɹ ɭ ɜɨɞɿ ɿ ɧɚɫɬɭɩɧɟ ɜɨɥɨɝɨ-ɬɟɩɥɨɜɟ ɨɛ-

ɪɨɛɥɟɧɧɹ ɹɞɪɚ ɜɨɥɨɫɶɤɢɯ ɝɨɪɿɯɿɜ, ɡɚɛɟɡɩɟɱɭɸɬɶ ɡɛɟɪɟɠɟɧɧɹ ɹɤɨɫɬɿ ɛɿɥɤɨɜɨʀ ɬɚ 

ɠɢɪɨɜɨʀ ɫɤɥɚɞɨɜɨʀ ɫɢɪɨɜɢɧɢ ɡɚ ɮɿɡɢɤɨ-ɯɿɦɿɱɧɢɦɢ ɩɨɤɚɡɧɢɤɚɦɢ, ɚ ɬɚɤɨɠ ɦɿɤɪɨ-

ɛɿɨɥɨɝɿɱɧɭ ɛɟɡɩɟɱɧɿɫɬɶ, ɛɟɡ ɡɦɿɧɢ ɫɤɥɚɞɭ ɬɚ ɫɩɿɜɜɿɞɧɨɲɟɧɧɹ ɠɢɪɧɢɯ ɤɢɫɥɨɬ, ɛɟɡ 

ɫɭɬɬєɜɨɝɨ ɜɩɥɢɜɭ ɧɚ ɜɦɿɫɬ ɛɿɥɤɿɜ ɬɚ ʀɯ ɛɿɨɥɨɝɿɱɧɭ ɰɿɧɧɿɫɬɶ. 

3.3 Ⱦɨɫɥɿɞɠɟɧɧɹ ɜɩɥɢɜɭ ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɮɚɤɬɨɪɿɜ ɜɢɪɨɛɧɢɰɬɜɚ ɧɚ 

ɹɤɿɫɬь ɝɨɪɿɯɨɜɨɝɨ ɧɚɩɿɜɮɚɛɪɢɤɚɬɭ.   

Ȼɟɡɚɥɤɨɝɨɥɶɧɿ ɧɚɩɨʀ ɧɚ ɨɫɧɨɜɿ ɝɨɪɿɯɨɩɥɿɞɧɨʀ ɫɢɪɨɜɢɧɢ, ɩɪɢ ɜɢɪɨɛɧɢɰɬɜɿ 

ɹɤɢɯ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ ɪɿɡɧɿ ɝɿɞɪɨɦɨɞɭɥɿ, ɫɩɨɫɨɛɢ ɨɛɪɨɛɥɟɧɧɹ ɿ ɩɨɞɪɿɛɧɟɧɧɹ, 

ɫɭɬɬєɜɨ ɜɿɞɪɿɡɧɹɸɬɶɫɹ ɡɚ ɯɿɦɿɱɧɢɦ ɫɤɥɚɞɨɦ, ɮɿɡɢɤɨ-ɯɿɦɿɱɧɢɦɢ ɬɚ ɨɪɝɚɧɨɥɟɩɬɢɱ-

ɧɢɦɢ ɜɥɚɫɬɢɜɨɫɬɹɦɢ. 

ɉɨɲɭɤɨɜɿ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɿ ɞɨɫɥɿɞɠɟɧɧɹ ɡ ɜɢɝɨɬɨɜɥɟɧɧɹ ɧɚɩɨʀɜ ɡ ɹɞɪɚ 

ɜɨɥɨɫɶɤɨɝɨ ɝɨɪɿɯɚ ɡɚɫɜɿɞɱɢɥɢ, ɳɨ ʀɯ ɹɤɿɫɬɶ, ɩɨɠɢɜɧɚ ɿ ɛɿɨɥɨɝɿɱɧɚ ɰɿɧɧɿɫɬɶ ɡɧɚɱ-
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ɧɨɸ ɦɿɪɨɸ ɡɚɥɟɠɚɬɶ ɜɿɞ ɝɿɞɪɨɦɨɞɭɥɹ, ɬɨɛɬɨ ɜɿɞ  ɜɢɤɨɪɢɫɬɚɧɨɝɨ ɫɩɿɜɜɿɞɧɨɲɟɧɧɹ 

ɫɢɪɨɜɢɧɢ ɿ ɪɿɞɢɧɢ. Ɇɚɬɟɦɚɬɢɱɧɟ ɦɨɞɟɥɸɜɚɧɧɹ ɬɟɯɧɨɥɨɝɿɱɧɨɝɨ ɩɪɨɰɟɫɭ ɨɬɪɢ-

ɦɚɧɧɹ ɝɨɪɿɯɨɜɢɯ ɞɢɫɩɟɪɫɿɣ ɩɪɨɜɨɞɢɥɢ ɩɪɢ ȽɆ ɜɿɞ 1μ5 ɞɨ 1μ10. Ɉɬɪɢɦɚɧɿ ɧɚɩɨʀ 

ɫɭɬɬєɜɨ ɜɿɞɪɿɡɧɹɸɬɶɫɹ ɡɚ ɯɿɦɿɱɧɢɦ ɫɤɥɚɞɨɦ, ɮɿɡɢɤɨ-ɯɿɦɿɱɧɢɦɢ ɿ ɫɦɚɤɨɜɢɦɢ ɜɥɚ-

ɫɬɢɜɨɫɬɹɦɢ.  

ɉɨɞɪɿɛɧɟɧɧɹ ɩɨɩɟɪɟɞɧɶɨ ɡɚɦɨɱɟɧɨɝɨ ɹɞɪɚ ɜɨɥɨɫɶɤɨɝɨ ɝɨɪɿɯɚ ɩɪɨɜɨɞɢɥɢ ɡɚ 

ɞɨɩɨɦɨɝɨɸ ɛɥɟɧɞɟɪɚ. Ⱦɥɹ ɨɬɪɢɦɚɧɧɹ ɬɨɧɤɨ ɞɢɫɩɟɪɫɧɨʀ ɫɢɫɬɟɦɢ ɡ ɡɚɦɨɱɟɧɨɝɨ ɿ 

ɩɪɨɜɚɪɟɧɨɝɨ ɹɞɪɚ ɜɨɥɨɫɶɤɨɝɨ ɝɨɪɿɯɚ ɜɢɤɨɪɢɫɬɚɥɢ ɿ ɞɨɫɥɿɞɢɥɢ ɩɨɞɪɿɛɧɟɧɧɹ ɜ ɞɜɿ 

ɫɬɚɞɿʀ ɡɚ ɞɨɩɨɦɨɝɨɸ ɛɥɟɧɞɟɪɿɜ ɪɿɡɧɨʀ ɩɨɬɭɠɧɨɫɬɿ ɿ ɩɪɨɬɹɝɨɦ ɪɿɡɧɢɯ ɩɪɨɦɿɠɤɿɜ 

ɱɚɫɭ ɦɿɠ ɩɨɞɪɿɛɧɟɧɧɹɦɢ. ɉɿɫɥɹ ɩɟɪɲɨɝɨ ɩɨɞɪɿɛɧɟɧɧɹ ɨɬɪɢɦɚɧɭ ɫɭɦɿɲ ɧɚɫɬɨɸ-

ɜɚɥɢ ɩɪɨɬɹɝɨɦ γ0 ɯɜ, ɞɥɹ ɟɤɫɬɪɚɝɭɜɚɧɧɹ ɛɿɨɥɨɝɿɱɧɨ ɰɿɧɧɢɯ ɪɟɱɨɜɢɧ, ɚ ɩɿɫɥɹ ɞɪɭ-

ɝɨɝɨ ɩɨɞɪɿɛɧɟɧɧɹ ɫɭɦɿɲ ɮɿɥɶɬɪɭɜɚɥɢ ɞɥɹ ɜɿɞɞɿɥɟɧɧɹ ɧɟɪɨɡɱɢɧɧɨʀ ɮɪɚɤɰɿʀ. Ⱦɥɹ 

ɜɢɡɧɚɱɟɧɧɹ ɧɟɨɛɯɿɞɧɨʀ ɩɨɬɭɠɧɨɫɬɿ ɛɥɟɧɞɟɪɚ ɞɥɹ ɩɨɞɪɿɛɧɟɧɧɹ ɫɢɪɨɜɢɧɢ ɬɚ ɜɫɬɚ-

ɧɨɜɥɟɧɧɹ ɬɪɢɜɚɥɨɫɬɿ ɩɪɨɰɟɫɭ ɩɨɞɪɿɛɧɟɧɧɹ ɪɨɛɨɬɭ ɩɪɨɜɨɞɢɥɢ ɡ ɛɥɟɧɞɟɪɚɦɢ ɪɿɡ-

ɧɨɝɨ ɬɢɩɭ ɿ ɩɨɬɭɠɧɨɫɬɿμ 

1. Ȼɥɟɧɞɟɪ ɡɚɧɭɪɟɧɨɝɨ ɬɢɩɭ ɦɚɪɤɢ MШЮХТЧОб ЇЯОШ 700А, ɩɨɬɭɠɧɿɫɬɸ  

700 ȼɬ; 

β. Ȼɥɟɧɞɟɪ ɫɬɚɰɿɨɧɚɪɧɢɣ PСТХТЩЬ HRβ10γ/00, ɩɨɬɭɠɧɿɫɬɸ 400 ȼɬ ɡ ɧɚɫɚɞ-

ɤɨɸ ɞɥɹ ɩɪɢɝɨɬɭɜɚɧɧɹ ɫɨєɜɨɝɨ ɦɨɥɨɤɚ; 

γ. Ȼɥɟɧɞɟɪ ɫɬɚɰɿɨɧɚɪɧɢɣ PСТХТЩЬ HRβ1λ5/00, ɩɨɬɭɠɧɿɫɬɸ λ00 ȼɬ. 

4. Ȼɥɟɧɞɟɪ RUSSELL HЇBBS βγ470-56 ɩɨɬɭɠɧɿɫɬɸ 150 – γ00 ȼɬ. 

ȼɢɡɧɚɱɟɧɧɹ ɨɩɬɢɦɚɥɶɧɢɯ ɩɚɪɚɦɟɬɪɿɜ ɩɨɞɪɿɛɧɟɧɧɹ ɩɪɨɜɨɞɢɥɢ ɲɥɹɯɨɦ ɩɨ-

ɪɿɜɧɹɧɧɹ ɨɪɝɚɧɨɥɟɩɬɢɱɧɢɯ ɜɥɚɫɬɢɜɨɫɬɟɣ ɨɬɪɢɦɚɧɢɯ ɧɚɩɿɜɮɚɛɪɢɤɚɬɿɜ ɡɚ 5-ɬɢ ɛɚ-

ɥɶɧɨɸ ɲɤɚɥɨɸ, ɹɤɚ ɜɤɥɸɱɚɥɚ ɬɚɤɿ ɩɨɤɚɡɧɢɤɢ ɹɤ – ɡɨɜɧɿɲɧɿɣ ɜɢɝɥɹɞ, ɤɨɧɫɢɫɬɟɧ-

ɰɿɹ, ɫɦɚɤɨɜɿ ɜɥɚɫɬɢɜɨɫɬɿ. Ȼɚɥɶɧɭ ɨɰɿɧɤɭ ɡɚɧɢɠɭɜɚɥɢ ɩɪɢ ɨɬɪɢɦɚɧɧɿ ɝɪɭɛɨʀ ɞɢɫ-

ɩɟɪɫɧɨʀ ɫɢɫɬɟɦɢ, ɜɿɞɫɭɬɧɨɫɬɿ ɨɞɧɨɪɿɞɧɨɫɬɿ ɫɬɪɭɤɬɭɪɢ, ɧɟɫɬɚɛɿɥɶɧɨɫɬɿ ɞɢɫɩɟɪɫɧɨʀ 

ɫɢɫɬɟɦɢ ɩɿɞ ɱɚɫ ɡɛɟɪɿɝɚɧɧɹ. 

Ɂɪɚɡɤɢ ɩɪɨɞɭɤɬɭ, ɳɨ ɜɢɝɨɬɨɜɥɹɥɢ ɿɡ ɡɚɫɬɨɫɭɜɚɧɧɹɦ ɨɛɥɚɞɧɚɧɧɹ ɩɨɬɭɠɧɿɫ-

ɬɸ 150 – γ50 ȼɬ ɚɛɨ ɬɪɢɜɚɥɿɫɬɸ ɩɨɞɪɿɛɧɟɧɧɹ 60 – 1β0 ɫ ɨɬɪɢɦɚɥɢ ɧɢɡɶɤɭ ɛɚɥɶɧɭ 
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ɨɰɿɧɤɭ, ɬɨɦɭ ɳɨ ɫɦɚɤɨɜɿ ɜɥɚɫɬɢɜɨɫɬɿ ɨɬɪɢɦɚɧɢɯ ɞɢɫɩɟɪɫɿɣ ɧɟ ɜɿɞɩɨɜɿɞɚɥɢ ɩɟɜ-

ɧɢɦ ɜɢɦɨɝɚɦ.  

ȼɫɬɚɧɨɜɥɟɧɨ, ɳɨ ɤɪɨɬɤɨɱɚɫɨɜɟ ɩɨɞɪɿɛɧɟɧɧɹ ɚɛɨ ɜɿɞɫɭɬɧɿɫɬɶ ɩɨɜɬɨɪɧɨɝɨ 

ɩɨɞɪɿɛɧɟɧɧɹ ɧɟ ɞɨɡɜɨɥɹє ɨɬɪɢɦɚɬɢ ɞɢɫɩɟɪɫɿɸ ɧɟɨɛɯɿɞɧɨʀ ɤɨɧɫɢɫɬɟɧɰɿʀ, ɳɨ ɫɭɬ-

ɬєɜɨ ɜɩɥɢɜɚє ɧɚ ɨɪɝɚɧɨɥɟɩɬɢɱɧɿ ɜɥɚɫɬɢɜɨɫɬɿ ɝɨɬɨɜɨɝɨ ɝɨɪɿɯɨɜɨɝɨ ɩɪɨɞɭɤɬɭ. ɍ 

ɡɜ’ɹɡɤɭ ɡ ɰɢɦ ɧɚɦɢ ɛɭɥɢ ɩɪɨɜɟɞɟɧɿ ɞɨɫɥɿɞɠɟɧɧɹ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹ ɩɪɨɰɟɫɭ ɩɨɞɪɿ-

ɛɧɟɧɧɹ ɝɨɪɿɯɨɩɥɿɞɧɨʀ ɫɢɪɨɜɢɧɢ ɩɿɫɥɹ ɬɪɢɜɚɥɨɝɨ ɡɚɦɨɱɭɜɚɧɧɹ ɭ ɞɜɿ ɫɬɚɞɿʀ. ȼɩɥɢɜ 

ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɩɚɪɚɦɟɬɪɿɜ ɧɚ ɝɨɪɿɯɨɜɿ ɞɢɫɩɟɪɫɿʀ ɜɢɡɧɚɱɚɥɢ ɨɪɝɚɧɨɥɟɩɬɢɱɧɨ. Ȼɚ-

ɥɶɧɭ ɨɰɿɧɤɭ ɡɧɢɠɭɜɚɥɢ ɩɪɢ ɧɟɨɞɧɨɪɿɞɧɨɫɬɿ ɫɢɫɬɟɦɢ, ɜɿɞɱɭɬɬɿ ɤɪɭɩɢɧɱɚɫɬɨɫɬɿ ɭ 

ɪɨɬɿ ɬɚ ɜɨɞɹɧɢɫɬɨɫɬɿ ɫɢɫɬɟɦɢ. Ɉɬɪɢɦɚɧɿ ɪɟɡɭɥɶɬɚɬɢ ɧɚɜɟɞɟɧɨ ɜ ɬɚɛɥ. γ.7. 

Ɍɚɛɥɢɰɹ γ.7 

ȼɩɥɢɜ ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɩɚɪɚɦɟɬɪɿɜ ɩɨɞɪɿɛɧɟɧɧɹ ɧɚ ɨɪɝɚɧɨɥɟɩɬɢɱɧɿ               
ɜɥɚɫɬɢɜɨɫɬɿ  ɝɨɪɿɯɨɜɨʀ ɞɢɫɩɟɪɫɿʀ 

№
 ɩ

/ɩ
 

ɉ
ɪɢ

ɤɥ
ɚɞ

ɭ ɉɨɞɪɿɛɧɟɧɧɹ 
ɉɨɜɬɨɪɧɟ ɩɨɞɪɿɛɧɟɧɧɹ ɚɛɨ  

ɝɨɦɨɝɟɧɿɡɚɰɿɹ Ɉɰɿɧɤɚ 

(ɛɚɥ) ɉɨɬɭɠɧɿɫɬɶ  

ɛɥɟɧɞɟɪɚ, ȼɬ 

Ɍɪɢɜɚɥɿɫɬɶ ɩɨ-

ɞɪɿɛɧɟɧɧɹ, ɯɜ. 

Ɍɪɢɜɚɥɿɫɬɶ ɩɨ-

ɞɪɿɛɧɟɧɧɹ, ɯɜ. 

ɉɨɬɭɠɧɿɫɬɶ 

ɛɥɟɧɞɟɪɚ, ȼɬ 

1 400 – 900 3,0 3,0/4,0/5,0 400 – 900 5 

2 400 – 900 4,0 3,0/4,0/5,0 400 – 900 5 

3 400 – 900 5,0 3,0/4,0/5,0 400 – 900 5 

4 150 – 350 3,0 3,0/4,0/5,0 400 – 900 3 

5 150 – 350 4,0 3,0/4,0/5,0 400 – 900 3 

6 150 – 350 5,0 3,0/4,0/5,0 400 – 900 3 

7 400 – 900 3,0 3,0/4,0/5,0 150 – 350 3 

8 400 – 900 4,0 3,0/4,0/5,0 150 – 350 3 

9 400 – 900 5,0 3,0/4,0/5,0 150 – 350 3 

10 400 – 900 1,0/2,0 3,0/4,0/5,0 150 – 900 2 

11 400 – 900 3,0/4,0/5,0 1,0/2,0 150 – 900 2 

12 400 – 900 3,0/4,0/5,0 3,0/4,0/5,0 0 2 

13 150 – 350 3,0/4,0/5,0 3,0/4,0/5,0 0 1 
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Ɉɬɪɢɦɚɧɿ ɪɟɡɭɥɶɬɚɬɢ ɫɜɿɞɱɚɬɶ, ɳɨ ɨɩɬɢɦɚɥɶɧɢɦɢ ɪɟɠɢɦɚɦɢ ɜɢɪɨɛɧɢɰɬɜɚ 

ɬɨɧɤɨɩɨɞɪɿɛɧɟɧɨʀ ɞɢɫɩɟɪɫɿʀ ɿɡ ɝɨɪɿɯɨɜɨʀ ɫɢɪɨɜɢɧɢ ɩɪɢ ɜɢɤɨɪɢɫɬɚɧɧɿ ɩɨɞɜɿɣɧɨɝɨ 

ɩɨɞɪɿɛɧɟɧɧɹ, є ɜɢɤɨɪɢɫɬɚɧɧɹ ɛɥɟɧɞɟɪɚ ɩɨɬɭɠɧɿɫɬɸ ɧɟ ɦɟɧɲɟ λ00 ȼɬ, ɿ ɬɪɢɜɚɥɿɫ-

ɬɸ ɤɨɠɧɨɝɨ ɩɪɨɰɟɫɭ ɩɨɞɪɿɛɧɟɧɧɹ  ɧɟ ɦɟɧɲɟ 180 ɫ. 

Ɍɨɦɭ ɭ ɩɨɞɚɥɶɲɿɣ ɪɨɛɨɬɿ ɡɪɚɡɤɢ ɝɨɪɿɯɨɜɢɯ ɧɚɩɿɜɮɚɛɪɢɤɚɬɿɜ ɝɨɬɭɜɚɥɢ 

ɲɥɹɯɨɦ ɩɨɞɪɿɛɧɟɧɧɹ ɝɨɪɿɯɨɩɥɿɞɧɨʀ ɫɢɪɨɜɢɧɢ ɭ ɜɨɞɧɨɦɭ ɫɟɪɟɞɨɜɢɳɿ ɞɨ ɬɚ ɩɿɫɥɹ 

ɩɪɨɰɟɫɭ ɟɤɫɬɪɚɝɭɜɚɧɧɹ, ɜɢɤɨɪɢɫɬɨɜɭɸɱɢ ɛɥɟɧɞɟɪɢ ɩɨɬɭɠɧɿɫɬɸ ɧɟ ɦɟɧɲɟ λ00 

ȼɬ, ɹɤ ɡɚɧɭɪɟɧɨɝɨ ɬɚɤ ɿ ɫɬɚɰɿɨɧɚɪɧɨɝɨ ɬɢɩɭ, ɩɪɨɬɹɝɨɦ 180 ɫ. 

Ⱦɥɹ ɜɢɡɧɚɱɟɧɧɹ ɧɚɣɛɿɥɶɲ ɩɪɢɞɚɬɧɨɝɨ ɝɿɞɪɨɦɨɞɭɥɸ (ȽɆ) ɞɥɹ ɨɬɪɢɦɚɧɧɹ 

ɞɢɫɩɟɪɫɿʀ ɡ ɧɟɨɛɯɿɞɧɢɦɢ ɨɪɝɚɧɨɥɟɩɬɢɱɧɢɦɢ ɜɥɚɫɬɢɜɨɫɬɹɦɢ ɞɨɫɥɿɞɠɭɜɚɥɢ ɫɬɚɛɿ-

ɥɶɧɿɫɬɶ ɨɬɪɢɦɚɧɢɯ ɞɢɫɩɟɪɫɧɢɯ ɫɢɫɬɟɦ ɩɪɢ ɡɛɟɪɿɝɚɧɧɿ (ɪɢɫ. γ.5).  

 

Ɋɢɫ. γ.5. Ʉɿɧɟɬɢɤɚ ɫɬɿɣɤɨɫɬɿ ɞɢɫɩɟɪɫɿɣ ɜ ɩɪɨɰɟɫɿ ɡɛɟɪɿɝɚɧɧɹ.  

 

Ɉɬɪɢɦɚɧɿ ɞɚɧɿ ɫɜɿɞɱɚɬɶ, ɳɨ ɞɢɫɩɟɪɫɿʀ, ɜɢɝɨɬɨɜɥɟɧɿ ɡɚ ɝɿɞɪɨɦɨɞɭɥɹɦɢ 1μ8, 

1μλ, 1μ10 ɜɬɪɚɱɚɸɬɶ ɫɜɨɸ ɫɬɚɛɿɥɶɧɿɫɬɶ ɜɩɪɨɞɨɜɠ γ0 ɯɜ ɡɛɟɪɿɝɚɧɧɹ, ɩɪɢ ɰɶɨɦɭ 

ɭɬɜɨɪɸєɬɶɫɹ ɜɿɞ γ ɞɨ 5 % ɨɫɚɞɭ. Ɂɪɚɡɤɢ ɞɢɫɩɟɪɫɿɣ, ɳɨ ɜɢɝɨɬɨɜɥɟɧɿ ɡɚ ɝɿɞɪɨɦɨ-

ɞɭɥɹɦɢ 1μ7, 1μ6, 1μ5 ɧɟ ɜɬɪɚɱɚɸɬɶ ɫɜɨєʀ ɫɬɚɛɿɥɶɧɨɫɬɿ ɜɩɪɨɞɨɜɠ γ0 ɯɜ ɡɛɟɪɿɝɚɧɧɹ, 

ɚɥɟ ɩɿɫɥɹ γ00 ɯɜ  ɭ ɜɫɿɯ ɡɪɚɡɤɚɯ ɞɢɫɩɟɪɫɿɣ ɫɩɨɫɬɟɪɿɝɚєɬɶɫɹ ɧɟɡɧɚɱɧɟ ɭɬɜɨɪɟɧɧɹ 

ɡɚɜɢɫɭ ɛɿɥɨɝɨ ɤɨɥɶɨɪɭ, ɹɤɢɣ ɡɧɢɤɚє ɩɪɢ ɫɬɪɭɲɭɜɚɧɧɿ.   
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ȼɫɬɚɧɨɜɥɟɧɨ, ɳɨ ɞɥɹ ɨɬɪɢɦɚɧɧɹ ɩɪɨɞɭɤɬɭ ɜɢɫɨɤɨʀ ɹɤɨɫɬɿ, ɩɪɨɰɟɫ ɩɨɞɪɿɛ-

ɧɟɧɧɹ ɧɟɨɛɯɿɞɧɨ ɩɪɨɜɨɞɢɬɢ ɩɪɢ ɫɩɿɜɜɿɞɧɨɲɟɧɧɿ ɫɢɪɨɜɢɧɢ ɿ ɜɨɞɢ 1μ7, ɳɨ ɞɨɡɜɨ-

ɥɹє ɨɬɪɢɦɚɬɢ ɞɢɫɩɟɪɫɿɸ, ɫɬɚɛɿɥɶɧɿɫɬɶ ɹɤɨʀ ɩɿɫɥɹ β4 ɝɨɞ ɡɛɟɪɿɝɚɧɧɹ ɡɧɚɯɨɞɢɬɶɫɹ 

ɧɚ ɪɿɜɧɿ λ4 %. 

Ⱦɥɹ ɜɢɡɧɚɱɟɧɧɹ ɩɨɠɢɜɧɨʀ ɰɿɧɧɨɫɬɿ ɝɨɪɿɯɨɜɢɯ ɧɚɩɿɜɮɚɛɪɢɤɚɬɿɜ ɞɢɫɩɟɪɫɧɨ-

ɝɨ ɬɢɩɭ, ɨɬɪɢɦɚɧɢɯ ɩɪɢ ɜɢɤɨɪɢɫɬɚɧɧɿ  ɪɿɡɧɢɯ ɝɿɞɪɨɦɨɞɭɥɿɜ, ɩɪɨɜɟɞɟɧɨ ɞɨɫɥɿ-

ɞɠɟɧɧɹ ʀɯ ɩɨɠɢɜɧɨʀ ɰɿɧɧɨɫɬɿ (ɬɚɛɥ.γ.8). 

Ɍɚɛɥɢɰɹ γ.8 

ȼɦɿɫɬ ɩɨɠɢɜɧɢɯ ɪɟɱɨɜɢɧ ɭ ɞɢɫɩɟɪɫɿɹɯ, ɨɬɪɢɦɚɧɢɯ ɩɪɢ ɪɿɡɧɢɯ ȽɆ 

                                                                     Ч=γ, Щ ≤ 0,05 

ɉɨɤɚɡɧɢɤ 
Ɇɚɫɨɜɚ ɱɚɫɬɤɚ, ɝ/100 ɝ 

ȽɆ 1μ5 ȽɆ 1μ6 ȽɆ 1μ7 ȽɆ 1μ8 ȽɆ 1μλ ȽɆ 1μ10 

Ȼɿɥɤɢ 2,43 2,374 2,275 2,25 2,21 2,15 

ɀɢɪɢ 5,4 5,23 5,0 4,87 4,64 4,52 

ȼɭɝɥɟɜɨɞɢ 2,19 2,01 1,9 1,69 1,54 1,36 

Ɂɨɥɚ 0,661 0,657 0,65 0,64 0,633 0,63 

 

ɇɚɜɟɞɟɧɿ ɞɚɧɿ ɫɜɿɞɱɚɬɶ, ɳɨ ɨɬɪɢɦɚɧɿ ɫɢɫɬɟɦɢ ɞɢɫɩɟɪɫɧɨɝɨ ɬɢɩɭ ɿɡ ɹɞɪɚ 

ɜɨɥɨɫɶɤɨɝɨ ɝɨɪɿɯɚ ɦɚɸɬɶ ɜɢɫɨɤɭ ɩɨɠɢɜɧɭ ɰɿɧɧɿɫɬɶ. ȼɦɿɫɬ ɭɫɿɯ ɩɨɠɢɜɧɢɯ ɪɟɱɨ-

ɜɢɧ ɤɨɥɢɜɚєɬɶɫɹ ɜ ɡɚɥɟɠɧɨɫɬɿ ɜɿɞ ɜɢɤɨɪɢɫɬɚɧɨɝɨ ɝɿɞɪɨɦɨɞɭɥɸ. ɉɪɢ ȽɆ 1μ7 ɧɚɣ-

ɛɿɥɶɲɚ ɦɚɫɨɜɚ ɱɚɫɬɤɚ ɩɨɠɢɜɧɢɯ ɪɟɱɨɜɢɧ ɩɪɟɞɫɬɚɜɥɟɧɚμ ɠɢɪɢ – 50 %, ɛɿɥɤɢ –  

ɛɥɢɡɶɤɨ 23,0 %, ɜɭɝɥɟɜɨɞɢ –1λ %, ɡɨɥɚ  –  6,5 %. 

Ⱥɧɚɥɿɡ ɨɪɝɚɧɨɥɟɩɬɢɱɧɢɯ ɜɥɚɫɬɢɜɨɫɬɟɣ, ɨɬɪɢɦɚɧɢɯ ɝɨɪɿɯɨɜɢɯ ɞɢɫɩɟɪɫɿɣ 

ɩɪɢ ɪɿɡɧɢɯ ɝɿɞɪɨɦɨɞɭɥɹɯ ɫɜɿɞɱɢɬɶ ɩɪɨ ʀɯ ɜɢɫɨɤɿ ɫɦɚɤɨɜɿ ɜɥɚɫɬɢɜɨɫɬɿ (ɬɚɛɥ. γ.λ). 

Ⱦɢɫɩɟɪɫɿʀ, ɳɨ ɜɢɝɨɬɨɜɥɟɧɨ ɡɚ ȽɆ 1μ5 ɬɚ 1μ6 ɦɚɸɬɶ ɡɚɧɚɞɬɨ ɝɭɫɬɭ ɤɨɧɫɢɫɬɟɧɰɿɸ ɡ 

ɜɤɥɸɱɟɧɧɹɦ ɱɚɫɬɨɱɨɤ ɪɨɫɥɢɧɧɨʀ ɬɤɚɧɢɧɢ, ɚ ɩɪɨɜɟɞɟɧɢɣ ɫɟɞɢɦɟɧɬɚɰɿɣɧɢɦ ɦɟɬɨ-

ɞɨɦ ɚɧɚɥɿɡ ɫɜɿɞɱɢɬɶ ɩɪɨ ɜɟɥɢɤɭ ɱɚɫɬɤɭ ɝɪɭɛɨɞɢɫɩɟɪɫɧɨʀ ɮɪɚɤɰɿʀ ɧɟɪɨɡɱɢɧɧɨɝɨ 

ɡɚɥɢɲɤɭ, ɳɨ ɜ ɩɪɨɰɟɫɿ ɡɛɟɪɿɝɚɧɧɹ ɩɪɢɜɨɞɢɬɶ ɞɨ ɭɬɜɨɪɟɧɧɹ ɧɟɡɧɚɱɧɨɝɨ ɨɫɚɞɭ. 

Ⱦɢɫɩɟɪɫɿʀ, ɳɨ ɜɢɝɨɬɨɜɥɟɧɨ ɡɚ ȽɆ 1μ8 – 1μ10 ɦɚɸɬɶ ɧɟɡɧɚɱɧɢɣ ɜɨɞɹɧɢɫɬɢɣ ɩɪɢɫ-
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ɦɚɤ, ɩɨɝɚɧɨ ɜɢɪɚɠɟɧɢɣ ɝɨɪɿɯɨɜɢɣ ɫɦɚɤ ɿ ɚɪɨɦɚɬ. ɇɚɣɤɪɚɳɿ ɨɪɝɚɧɨɥɟɩɬɢɱɧɿ ɜɥɚ-

ɫɬɢɜɨɫɬɿ ɦɚɥɢ ɧɚɩɿɜɮɚɛɪɢɤɚɬɢ ɜɢɝɨɬɨɜɥɟɧɿ ɡɚ ȽɆ 1μ7. 

  Ɍɚɛɥɢɰɹ γ.λ 

Ɉɪɝɚɧɨɥɟɩɬɢɱɧɿ ɜɥɚɫɬɢɜɨɫɬɿ ɝɨɪɿɯɨɜɢɯ ɞɢɫɩɟɪɫɿɣ 

Ƚɿɞɪɨɦɨɞɭɥɶ Ɉɪɝɚɧɨɥɟɩɬɢɱɧɿ ɜɥɚɫɬɢɜɨɫɬɿ 

1:5 
ɇɟɩɪɨɡɨɪɚ ɪɿɞɢɧɚ ɤɪɟɦɨɜɨɝɨ ɤɨɥɶɨɪɭ, ɬɹɝɭɱɚ, ɫɩɨɫɬɟɪɿɝɚєɬɶɫɹ    ɧɚ-

ɹɜɧɿɫɬɶ ɱɚɫɬɨɱɨɤ ɪɨɫɥɢɧɧɨʀ ɬɤɚɧɢɧɢ, ɫɦɚɤ ɹɫɤɪɚɜɨ ɜɢɪɚɠɟɧɢɣ 

1:6 
ɇɟɩɪɨɡɨɪɚ ɪɿɞɢɧɚ ɤɪɟɦɨɜɨɝɨ ɤɨɥɶɨɪɭ, ɬɹɝɭɱɚ, ɫɩɨɫɬɟɪɿɝɚєɬɶɫɹ    ɧɚ-

ɹɜɧɿɫɬɶ ɱɚɫɬɨɱɨɤ ɪɨɫɥɢɧɧɨʀ ɬɤɚɧɢɧɢ, ɫɦɚɤ ɹɫɤɪɚɜɨ ɜɢɪɚɠɟɧɢɣ 

1:7 
ɇɟɩɪɨɡɨɪɚ ɨɞɧɨɪɿɞɧɚ ɪɿɞɢɧɚ ɛɟɠɟɜɨɝɨ ɤɨɥɶɨɪɭ, ɛɟɡ ɜɤɥɸɱɟɧɧɹ ɱɚɫ-

ɬɨɱɨɤ ɪɨɫɥɢɧɧɨʀ ɬɤɚɧɢɧɢ, ɫɦɚɤ ɜɥɚɫɬɢɜɢɣ ɫɢɪɨɜɢɧɿ. 

1:8 
ɇɟɩɪɨɡɨɪɚ ɪɿɞɢɧɚ ɜɿɞ ɛɟɠɟɜɨɝɨ ɞɨ ɛɿɥɨɝɨ ɤɨɥɶɨɪɭ, ɫɦɚɤ                

ɜɥɚɫɬɢɜɢɣ ɫɢɪɨɜɢɧɿ.  

1:9 
ɇɟɩɪɨɡɨɪɚ ɪɿɞɢɧɚ ɜɿɞ ɫɿɪɨɝɨ ɞɨ ɛɟɠɟɜɨɝɨ ɤɨɥɶɨɪɭ, ɫɦɚɤ                

ɧɟɧɚɫɢɱɟɧɢɣ, ɜɨɞɹɧɢɫɬɢɣ 

1:10 
ɇɟɩɪɨɡɨɪɚ ɪɿɞɢɧɚ ɜɿɞ ɫɿɪɨɝɨ ɞɨ ɛɟɠɟɜɨɝɨ ɤɨɥɶɨɪɭ,                          

ɫɦɚɤ ɧɟɧɚɫɢɱɟɧɢɣ, ɜɨɞɹɧɢɫɬɢɣ 

 

Ⱦɥɹ ɨɩɬɢɦɿɡɚɰɿʀ ɬɟɯɧɨɥɨɝɿɱɧɨɝɨ ɩɪɨɰɟɫɭ ɨɬɪɢɦɚɧɧɹ ɝɨɪɿɯɨɜɨʀ ɞɢɫɩɟɪɫɿʀ 

ɜɢɫɨɤɨʀ ɹɤɨɫɬɿ, ɧɚ ɨɫɧɨɜɿ ɨɬɪɢɦɚɧɢɯ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɢɯ ɞɚɧɢɯ ɩɪɨɜɟɞɟɧɨ ɦɚɬɟ-

ɦɚɬɢɱɧɟ ɦɨɞɟɥɸɜɚɧɧɹ ɪɟɡɭɥɶɬɚɬɿɜ ɞɨɫɥɿɞɠɟɧɶ. Ⱦɥɹ ɩɨɲɭɤɭ ɨɩɬɢɦɚɥɶɧɢɯ ɬɟɯ-

ɧɨɥɨɝɿɱɧɢɯ ɪɟɠɢɦɿɜ ɨɬɪɢɦɚɧɧɹ ɝɨɪɿɯɨɜɨʀ ɞɢɫɩɟɪɫɿʀ ɡ ɧɚɣɤɪɚɳɢɦɢ ɨɪɝɚɧɨɥɟɩɬɢ-

ɱɧɢɦɢ ɜɥɚɫɬɢɜɨɫɬɹɦɢ, ɩɨɠɢɜɧɨɸ ɬɚ ɛɿɨɥɨɝɿɱɧɨɸ ɰɿɧɧɿɫɬɸ ɩɨɛɭɞɨɜɚɧɨ ɦɨɞɟɥɿ 

ɡɚ ɞɨɩɨɦɨɝɨɸ ɭɬɢɥɿɬɢ МЮrЯО ПТЭЭТЧР ЭШШХЛШб ɩɚɤɟɬɚ ɩɪɨɝɪɚɦ MКЭLКЛβ017Л Дβ04 – 

209]. 

ȼɫɬɚɧɨɜɥɟɧɨ, ɳɨ ɜɦɿɫɬ ɫɭɯɢɯ ɪɟɱɨɜɢɧ ɭ ɝɨɪɿɯɨɜɢɯ ɧɚɩɿɜɮɚɛɪɢɤɚɬɚɯ ɞɢɫ-

ɩɟɪɫɧɨɝɨ ɬɢɩɭ ɡɚɥɟɠɢɬɶ ɜɿɞ ɪɹɞɭ  ɮɚɤɬɨɪɿɜ, ɨɫɧɨɜɧɢɦɢ ɡ ɹɤɢɯ є ɝɿɞɪɨɦɨɞɭɥɶ ɬɚ 

ɩɨɬɭɠɧɿɫɬɶ ɪɨɛɨɬɢ ɛɥɟɧɞɟɪɚ ɩɪɢ ɩɨɞɪɿɛɧɟɧɧɿ ɹɞɪɚ ɜɨɥɨɫɶɤɨɝɨ ɝɨɪɿɯɭ ɭ ɜɨɞɧɨɦɭ 

ɫɟɪɟɞɨɜɢɳɿ. Ɍɪɢɜɚɥɿɫɬɶ ɩɪɨɰɟɫɭ ɞɜɨɪɚɡɨɜɨɝɨ ɩɨɞɪɿɛɧɟɧɧɹ ɞɨɪɿɜɧɸє γ60 ɫ. 

Ⱦɨɫɥɿɞɠɟɧɧɹ ɯɿɦɿɱɧɨɝɨ ɫɤɥɚɞɭ ɿ ɮɿɡɢɤɨ-ɯɿɦɿɱɧɢɯ ɜɥɚɫɬɢɜɨɫɬɟɣ ɡɪɚɡɤɿɜ ɝɨ-

ɪɿɯɨɜɢɯ ɞɢɫɩɟɪɫɿɣ, ɨɬɪɢɦɚɧɢɯ ɩɪɢ ɪɿɡɧɢɯ ɡɧɚɱɟɧɧɹɯ ɝɿɞɪɨɦɨɞɭɥɸ, ɩɨɤɚɡɚɥɨ, ɳɨ 
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ɪɟɤɨɦɟɧɞɨɜɚɧɿ γ0 % ɜɿɞ ɞɟɧɧɨʀ ɧɨɪɦɢ ɫɩɨɠɢɜɚɧɧɹ ɉɇɀɄ ɦɨɠɧɚ ɨɬɪɢɦɚɬɢ ɩɪɢ  

ɜɢɤɨɪɢɫɬɚɧɧɿ ɝɨɪɿɯɨɜɨʀ ɞɢɫɩɟɪɫɿʀ, ɹɤɚ ɦɿɫɬɢɬɶ ɛɥɢɡɶɤɨ 10 % ɫɭɯɢɯ ɪɟɱɨɜɢɧ ɿ ɠɢ-

ɪɭ – ɧɚ ɪɿɜɧɿ 5 %.  

Ⱦɥɹ ɩɪɨɜɟɞɟɧɧɹ ɩɪɨɰɟɞɭɪɢ ɩɨɲɭɤɭ ɨɩɬɢɦɚɥɶɧɢɯ ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɩɚɪɚɦɟɧ-

ɬɿɜ ɿ ɩɨɛɭɞɨɜɢ ɦɨɞɟɥɟɣ ɫɤɨɪɢɫɬɚɥɢɫɹ ɭɬɢɥɿɬɨɸ МЮrЯО ПТЭЭТЧР ЭШШХЛШб ɩɚɤɟɬɚ ɩɪɨ-

ɝɪɚɦ MКЭLКЛβ017Л (ɪɢɫ. γ.6)  

Ɉɬɪɢɦɚɧɚ ɦɨɞɟɥɶμ  NgNgNgf  410714,501,02857,010),(  

ɞɟ g – ɝɿɞɪɨɦɨɞɭɥɶ ɜɢɝɨɬɨɜɥɟɧɧɹ ɞɢɫɩɟɪɫɿʀ, 

N – ɩɨɬɭɠɧɿɫɬɶ ɪɨɛɨɬɢ ɛɥɟɧɞɟɪɚ, ȼɬ. 

Ɋɢɫ. γ.6. Ɂɚɥɟɠɧɿɫɬɶ ɜɦɿɫɬɭ ɫɭɯɢɯ ɪɟɱɨɜɢɧ ɭ ɝɨɪɿɯɨɜɿɣ ɞɢɫɩɟɪɫɿʀ ɜɿɞ ɝɿɞɪɨ-

ɦɨɞɭɥɸ ɬɚ ɩɨɬɭɠɧɨɫɬɿ ɪɨɛɨɬɢ ɛɥɟɧɞɟɪɚ 

 

ɉɪɨɜɟɞɟɧɿ ɞɨɫɥɿɞɠɟɧɧɹ ɫɜɿɞɱɚɬɶ, ɳɨ ɜ ɩɪɨɰɟɫɿ ɩɨɞɪɿɛɧɟɧɧɹ ɜɦɿɫɬ ɫɭɯɢɯ 

ɪɟɱɨɜɢɧ ɭ ɞɢɫɩɟɪɫɿʀ ɡ ɩɿɞɜɢɳɟɧɧɹɦ ɩɨɬɭɠɧɨɫɬɿ ɪɨɛɨɬɢ ɛɥɟɧɞɟɪɚ ɿ ɡɦɟɧɲɟɧɧɹɦ 

ɡɧɚɱɟɧɧɹ ɝɿɞɪɨɦɨɞɭɥɹ, ɩɿɞɜɢɳɭєɬɶɫɹ. ɇɚɣɛɿɥɶɲɢɣ ɜɦɿɫɬ ɫɭɯɢɯ ɪɟɱɨɜɢɧ ɭ ɝɨɪɿ-

ɯɨɜɿɣ ɞɢɫɩɟɪɫɿʀ ɫɩɨɫɬɟɪɿɝɚєɬɶɫɹ ɩɪɢ ɝɿɞɪɨɦɨɞɭɥɿ 1μ5 ɿ ɩɨɞɪɿɛɧɟɧɧɿ ɭ ɞɜɿ ɫɬɚɞɿʀ  

ɩɪɢ ɩɨɬɭɠɧɨɫɬɿ ɛɥɟɧɞɟɪɚ λ00 ȼɬ.  

ɉɪɨɜɟɞɟɧɨ ɨɩɬɢɦɿɡɚɰɿɸ  ɨɬɪɢɦɚɧɢɯ ɪɟɡɭɥɶɬɚɬɿɜ  ɲɥɹɯɨɦ ɡɧɚɯɨɞɠɟɧɧɹ ɨɩ-

ɬɢɦɭɦɭ ɩɨɜɟɪɯɧɿ ɧɚ ɪɿɜɧɿ 10  % ɫɭɯɢɯ ɪɟɱɨɜɢɧ, ɹɤɚ ɫɜɿɞɱɢɬɶ, ɳɨ ɬɚɤɢɣ ɩɨɤɚɡɧɢɤ 
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ɦɨɠɥɢɜɨ ɞɨɫɹɝɬɢ ɡɚ ɭɦɨɜɢ ɜɢɤɨɪɢɫɬɚɧɧɹ ɝɿɞɪɨɦɨɞɭɥɸ 1μ7 ɩɪɢ ɩɨɬɭɠɧɨɫɬɿ ɪɨ-

ɛɨɬɢ ɛɥɟɧɞɟɪɚ λ00 ȼɬ ɿ  ɬɪɢɜɚɥɨɫɬɿ ɩɨɞɪɿɛɧɟɧɧɹ γ60 ɫ. 

 Ɉɩɬɢɦɿɡɚɰɿɹ ɨɬɪɢɦɚɧɢɯ ɞɚɧɢɯ ɫɜɿɞɱɢɬɶ, ɳɨ ɩɚɪɚɦɟɬɪɢ ɨɩɬɢɦɭɦɭ ɞɨɫɹɝɚ-

ɸɬɶɫɹ ɩɪɢ ɜɢɤɨɪɢɫɬɚɧɧɿ ɝɿɞɪɨɦɨɞɭɥɸ 1:7 ɡ ɩɨɬɭɠɧɿɫɬɸ ɪɨɛɨɬɢ ɛɥɟɧɞɟɪɚ ɩɪɢ 

ɩɨɞɪɿɛɧɟɧɿ  λ00 ȼɬ, ɳɨ ɡɚɛɟɡɩɟɱɭє ɜɦɿɫɬ ɫɭɯɢɯ ɪɟɱɨɜɢɧ ɭ ɝɨɪɿɯɨɜɿɣ ɞɢɫɩɟɪɫɿʀ 

9,825 %. 

 Ɂɚɦɨɱɭɜɚɧɧɹ ɹɞɪɚ ɜɨɥɨɫɶɤɨɝɨ ɝɨɪɿɯɭ ɡɚɩɭɫɤɚє ɩɪɨɰɟɫ ɩɪɨɪɨɳɭɜɚɧɧɹ ɿ 

ɡɦɿɧɭ ɫɬɚɧɭ ɤɨɦɩɨɧɟɧɬɨɝɨ ɫɤɥɚɞɭ ɫɢɪɨɜɢɧɢ, ɳɨ ɩɪɢ ɩɨɞɪɿɛɧɟɧɧɿ ɫɩɪɢɹє ɭɬɜɨ-

ɪɟɧɧɸ ɞɢɫɩɟɪɫɧɢɯ ɫɢɫɬɟɦ, ɜ ɹɤɢɯ ɧɟɦɨɠɧɚ ɩɪɨɜɟɫɬɢ ɦɟɠɭ ɦɿɠ ɞɢɫɩɟɪɫɧɨɸ ɮɚ-

ɡɨɸ ɿ ɞɢɫɩɟɪɫɿɣɧɢɦ ɫɟɪɟɞɨɜɢɳɟɦ. Ⱥɤɬɢɜɨɜɚɧɿ ɩɿɞ ɱɚɫ ɡɚɦɨɱɭɜɚɧɧɹ ɛɿɥɤɢ ɩɪɨɹɜ-

ɥɹɸɬɶ ɿɨɧɨɝɟɧɿ ɜɥɚɫɬɢɜɨɫɬɿ, ɳɨ ɩɨɜ’ɹɡɚɧɨ ɡ ɩɪɢɫɭɬɧɿɫɬɸ ɚɤɬɢɜɧɢɯ І – ɤɿɧɰɟɜɢɯ 

ɝɪɭɩ ɛɿɥɤɿɜ, ɹɤɿ ɡ’ɹɜɥɹɸɬɶɫɹ ɩɪɢ ɱɚɫɬɤɨɜɨɦɭ ɝɿɞɪɨɥɿɡɿ ɛɿɥɤɿɜ ɡ ɭɬɜɨɪɟɧɧɹɦ ɩɟɩ-

ɬɢɞɧɢɯ ɭɥɚɦɤɿɜ ɬɚ ɜɿɥɶɧɢɯ ɚɦɿɧɨɤɢɫɥɨɬ. ȼɧɚɫɥɿɞɨɤ ɩɨɞɪɿɛɧɟɧɧɹ ɭ ɪɿɞɤɨɦɭ ɫɟɪɟ-

ɞɨɜɢɳɿ ɭɬɜɨɪɸєɬɶɫɹ ɞɢɫɩɟɪɫɧɚ ɫɢɫɬɟɦɚ ɥɿɨɮɿɥɶɧɨɝɨ ɬɢɩɭ ɿɡ ɚɝɪɟɝɨɜɚɧɢɯ ɜ ɪɨɡ-

ɱɢɧɿ ɜɢɫɨɤɨɦɨɥɟɤɭɥɹɪɧɢɯ ɦɨɞɢɮɿɤɨɜɚɧɢɯ ɛɿɥɤɿɜ, ɪɨɡɱɢɧɭ ɫɨɥɟɣ, ɟɦɭɥɶɫɿʀ ɠɢɪɨ-

ɜɨʀ ɮɚɡɢ ɿ ɬɨɧɤɨ ɩɨɞɪɿɛɧɟɧɨʀ ɧɟɪɨɡɱɢɧɧɨʀ ɮɪɚɤɰɿʀ ɡ ɪɨɡɦɿɪɨɦ ɱɚɫɬɨɱɨɤ ɧɟ ɛɿɥɶɲɟ 

10 ɦɤɦ.  

ɋɬɿɣɤɿɫɬɶ ɠɢɪɨɜɨʀ ɫɢɫɬɟɦɢ ɡɚɛɟɡɩɟɱɭɸɬɶ ɚɤɬɢɜɨɜɚɧɿ ɛɿɨɦɨɞɢɮɿɤɨɜɚɧɿ ɛɿɥ-

ɤɢ ɹɞɪɚ ɜɨɥɨɫɶɤɨɝɨ ɝɨɪɿɯɚ, ɹɤɿ ɧɚɛɭɜɚɸɬɶ ɩɨɜɟɪɯɧɟɜɨʀ ɚɤɬɢɜɧɨɫɬɿ ɿ ɮɨɪɦɭɸɬɶ ɧɚ 

ɩɨɜɟɪɯɧɿ ɠɢɪɨɜɢɯ ɱɚɫɬɨɱɨɤ ɦɿɰɧɢɣ ɚɞɫɨɪɛɰɿɣɧɢɣ ɲɚɪ, ɳɨ ɩɟɪɟɲɤɨɞɠɚє ɤɨɚɥɟ-

ɫɰɟɧɰɿʀ ɤɪɚɩɟɥɶ ɠɢɪɭ, ɫɩɪɢɹє ɩɿɞɜɢɳɟɧɧɸ ɜ’ɹɡɤɨɫɬɿ  ɞɢɫɩɟɪɫɿɣɧɨɝɨ ɫɟɪɟɞɨɜɢɳɚ 

ɿ ɡɧɢɠɭє ɲɜɢɞɤɿɫɬɶ ɤɨɚɥɟɫɰɟɧɰɿʀ ɠɢɪɨɜɢɯ ɤɪɚɩɟɥɶ. Ʉɪɿɦ ɬɨɝɨ, ɜ ɤɥɿɬɢɧɚɯ ɚɤɬɢ-

ɜɨɜɚɧɨɝɨ ɹɞɪɚ ɜɨɥɨɫɶɤɢɯ ɝɨɪɿɯɿɜ ɩɪɢɫɭɬɧɿ ɿ ɩɟɪɟɯɨɞɹɬɶ ɭ ɪɨɡɱɢɧ ɩɨɜɟɪɯɧɟɜɨ-

ɚɤɬɢɜɧɿ ɪɟɱɨɜɢɧɢ ɥɿɩɿɞɧɨʀ ɩɪɢɪɨɞɢ – ɮɨɫɮɨɥɿɩɿɞɢ, ɦɨɧɨ- ɿ ɞɢɝɥɿɰɟɪɢɞɢ ɠɢɪɧɢɯ 

ɤɢɫɥɨɬ ɬɨɳɨ. 

ɉɪɨɜɟɞɟɧɨ ɞɨɫɥɿɞɠɟɧɧɹ ɫɜɿɬɥɨɩɨɝɥɢɧɚɸɱɨʀ ɡɞɚɬɧɨɫɬɿ ɨɬɪɢɦɚɧɨʀ ɝɨɪɿɯɨɜɨʀ 

ɞɢɫɩɟɪɫɿʀ ɜ ɡɚɥɟɠɧɨɫɬɿ ɜɿɞ ɜɢɤɨɪɢɫɬɚɧɨɝɨ ɝɿɞɪɨɦɨɞɭɥɹ. ɋɜɿɬɥɨɩɨɝɥɢɧɚɸɱɚ ɡɞɚɬ-

ɧɿɫɬɶ ɝɨɪɿɯɨɜɨʀ ɞɢɫɩɟɪɫɿʀ ɡɦɿɧɸєɬɶɫɹ ɜ ɡɚɥɟɠɧɨɫɬɿ ɜɿɞ ɤɨɧɰɟɧɬɪɚɰɿʀ ɞɢɫɩɟɪɫɧɨʀ 

ɮɚɡɢ ɭ ɬɨɜɳɿ ɞɢɫɩɟɪɫɿɣɧɨɝɨ ɫɟɪɟɞɨɜɢɳɚ. ɋɜɿɬɥɨɩɨɝɥɢɧɚɸɱɭ ɡɞɚɬɧɿɫɬɶ ɝɨɪɿɯɨɜɨʀ 



87 
 
ɞɢɫɩɟɪɫɿʀ, ɨɬɪɢɦɚɧɨʀ ɩɪɢ ɪɿɡɧɢɯ ɝɿɞɪɨɦɨɞɭɥɹɯ, ɞɨɫɥɿɞɠɭɜɚɥɢ ɡɚ ɞɨɩɨɦɨɝɨɸ ɮɨ-

ɬɨɟɥɟɤɬɪɨɤɚɥɨɪɢɦɟɬɪɚ ɩɪɢ ɞɨɜɠɢɧɿ ɯɜɢɥɶ γβ0 – λ80 ɧɦ (ɬɚɛɥ.γ.10). 

Ɍɚɛɥɢɰɹ γ.10 

ɋɜɿɬɥɨɩɨɝɥɢɧɚɧɧɹ ɝɨɪɿɯɨɜɨʀ ɞɢɫɩɟɪɫɿʀ ɜ ɡɚɥɟɠɧɨɫɬɿ ɜɿɞ ɝɿɞɪɨɦɨɞɭɥɹ 

           ȽɆ 

Ȝ,ɧɦ 

Ɉɩɬɢɱɧɚ ɝɭɫɬɢɧɚ 

1:5 1:6 1:7 1:8 1:9 1:10 

320 0,071 0,064 0,063 0,060 0,054 0,019 

340 0,135 0,153 0,148 0,136 0,123 0,119 

400 0,528 0,530 0,500 0,470 0,490 0,487 

440 1,055 1,049 1,047 1,032 0,995 0,990 

490 1,413 1,406 1,402 1,400 1,345 1,338 

540 1,663 1,649 1,63 1,627 1,595 1,593 

590 1,731 1,714 1,689 1,676 1,638 1,633 

670 1,781 1,760 1,753 1,746 1,722 1,691 

750 1,657 1,634 1,626 1,612 1,602 1,576 

870 1,424 1,412 1,406 1,402 1,393 1,363 

980 0,987 1,173 1,166 0,997 0,976 0,953 

 

Ɉɬɪɢɦɚɧɿ ɞɚɧɿ ɫɜɿɞɱɚɬɶ, ɳɨ ɧɟɡɚɥɟɠɧɨ ɜɿɞ ȽɆ ɜɢɝɨɬɨɜɥɟɧɧɹ ɝɨɪɿɯɨɜɢɯ ɞɢ-

ɫɩɟɪɫɿɣ, ɦɚɤɫɢɦɚɥɶɧɟ ɡɧɚɱɟɧɧɹ ɨɩɬɢɱɧɨʀ ɝɭɫɬɢɧɢ ɩɪɢɩɚɞɚє ɧɚ ɞɨɜɠɢɧɭ ɯɜɢɥɿ ɜ 

ɞɿɚɩɚɡɨɧɿ 540 – 670 ɧɦ, ɳɨ ɦɨɠɧɚ ɩɨɹɫɧɢɬɢ ɩɪɢɫɭɬɧɿɫɬɸ ɩɨɥɿɮɟɧɨɥɿɜ ɜ ɞɢɫɩɟɪ-

ɫɿɹɯ, ɨɬɪɢɦɚɧɢɯ  ɩɿɫɥɹ ɜɨɥɨɝɨ-ɬɟɩɥɨɜɨɝɨ ɨɛɪɨɛɥɟɧɧɹ ɹɞɪɚ ɜɨɥɨɫɶɤɨɝɨ ɝɨɪɿɯɭ, ɳɨ 

ɫɩɿɜɩɚɞɚє ɡ ɥɿɬɟɪɚɬɭɪɧɢɦɢ ɞɚɧɢɦɢ [210]. 

 Ɉɬɪɢɦɚɧɿ ɞɚɧɿ ɜɢɤɨɪɢɫɬɚɧɨ ɞɥɹ ɪɨɡɪɚɯɭɧɤɭ ɨɞɧɨɝɨ ɡ ɯɚɪɚɤɬɟɪɧɢɯ ɩɨɤɚɡ-

ɧɢɤɿɜ ɹɤɨɫɬɿ ɤɨɥɨʀɞɧɨʀ ɫɢɫɬɟɦɢ – ʀʀ ɦɭɬɧɨɫɬɿ. Ɇɭɬɧɿɫɬɶ ɞɢɫɩɟɪɫɿʀ ɡɚɥɟɠɢɬɶ ɜɿɞ 

ɩɪɢɫɭɬɧɨɫɬɿ ɞɢɫɩɟɪɫɧɨʀ ɮɚɡɢ ɭ ɞɢɫɩɟɪɫɿɣɧɨɦɭ ɫɟɪɟɞɨɜɢɳɿ. Ɉɬɪɢɦɚɧɿ ɞɚɧɿ ɩɪɟɞ-

ɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫ. γ.7. 

Ⱦɨɫɥɿɞɠɟɧɧɹ ɦɭɬɧɨɫɬɿ ɤɨɥɨʀɞɧɨʀ ɫɢɫɬɟɦɢ ɫɜɿɞɱɢɬɶ ɩɪɨ ɬɟ, ɳɨ ɡɿ ɡɛɿɥɶɲɟɧ-

ɧɹɦ ɦɭɬɧɨɫɬɿ ɞɨɫɥɿɞɧɨɝɨ ɡɪɚɡɤɚ ɡɪɨɫɬɚє ɳɿɥɶɧɿɫɬɶ ɞɢɫɩɟɪɫɧɨʀ ɮɚɡɢ ɭ ɞɢɫɩɟɪɫɿɣ-

ɧɨɦɭ ɫɟɪɟɞɨɜɢɳɿ. ɇɚɣɛɿɥɶɲɿ ɡɧɚɱɟɧɧɹ ɦɭɬɧɨɫɬɿ ɦɚɸɬɶ ɡɪɚɡɤɢ ɝɨɪɿɯɨɜɢɯ ɞɢɫɩɟ-

ɪɫɿɣ, ɜɢɝɨɬɨɜɥɟɧɿ ɡɚ ȽɆ 1μ5 ɬɚ 1μ6, ɿ ɧɚɣɦɟɧɲɢɦ ɡɧɚɱɟɧɧɹɦ ɩɨɤɚɡɧɢɤɿɜ ɦɭɬɧɨɫɬɿ 
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ɯɚɪɚɤɬɟɪɢɡɭɸɬɶɫɹ ɡɪɚɡɤɢ, ɳɨ ɜɢɝɨɬɨɜɥɟɧɨ ɡɚ ȽɆ 1μλ ɬɚ 1μ10. Ɉɬɪɢɦɚɧɿ ɞɚɧɿ ɫɜɿ-

ɞɱɚɬɶ, ɳɨ ɜ ɡɚɥɟɠɧɨɫɬɿ ɜɿɞ ɝɿɞɪɨɦɨɞɭɥɹ ɡɦɿɧɸєɬɶɫɹ ɦɚɫɨɜɚ ɱɚɫɬɤɚ ɞɢɫɩɟɪɫɧɨʀ 

ɮɪɚɤɰɿʀ ɭ ɜɢɝɨɬɨɜɥɟɧɢɯ ɞɢɫɩɟɪɫɿɹɯ. 

 

Ɋɢɫ. 3.7. Ʉɪɢɜɚ ɦɭɬɧɨɫɬɿ ɞɢɫɩɟɪɫɿʀ ɡ ɹɞɪɚ ɜɨɥɨɫɶɤɨɝɨ ɝɨɪɿɯɭ ɡɚ ɪɿɡɧɢɯ ɝɿɞ-

ɪɨɦɨɞɭɥɿɜ. 

 ȼɢɤɨɪɢɫɬɨɜɭɸɱɢ ɦɟɬɨɞ ɫɩɟɤɬɪɭ ɦɭɬɧɨɫɬɿ, ɧɚ ɨɫɧɨɜɿ ɡɦɿɧɢ ɨɩɬɢɱɧɨʀ ɳɿɥɶ-

ɧɨɫɬɿ ɞɨɫɥɿɞɧɢɯ ɞɢɫɩɟɪɫɧɢɯ ɫɢɫɬɟɦ, ɪɨɡɪɚɯɨɜɚɧɨ ɪɚɞɿɭɫ ɱɚɫɬɨɱɨɤ  ɭ ɞɢɫɩɟɪɫɿɹɯ, 

ɨɬɪɢɦɚɧɢɯ ɩɪɢ ɪɿɡɧɢɯ ɝɿɞɪɨɦɨɞɭɥɹɯ. ɇɚɦɢ ɩɨɛɭɞɨɜɚɧɨ ɝɪɚɮɿɱɧɭ ɡɚɥɟɠɧɿɫɬɶ 

ɡɦɿɧɢ ɨɩɬɢɱɧɨʀ ɳɿɥɶɧɨɫɬɿ ɞɢɫɩɟɪɫɧɨʀ ɫɢɫɬɟɦɢ ɜɿɞ ɞɨɜɠɢɧɢ ɯɜɢɥɿ ɿ ȽɆ ɨɬɪɢɦɚ-

ɧɢɯ ɞɢɫɩɟɪɫɿɣ ɭ ɫɢɫɬɟɦɿ ХР D – ХР Ȝ (ɪɢɫ. γ.8). 

 

Ɋɢɫ. γ.8. Ɂɚɥɟɠɧɿɫɬɶ ɨɩɬɢɱɧɨʀ ɳɿɥɶɧɨɫɬɿ ɞɢɫɩɟɪɫɿʀ ɜɿɞ ȽɆ ɿ ɞɨɜɠɢɧɢ ɯɜɢɥɿ. 
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ȿɤɫɩɟɪɢɦɟɧɬɚɥɶɧɿ ɬɨɱɤɢ, ɹɤɿ ɩɨɛɭɞɨɜɚɧɿ ɜ ɫɢɫɬɟɦɿ ɤɨɨɪɞɢɧɚɬ ХР D – ХР Ȝ, 

ɡɧɚɯɨɞɹɬɶɫɹ ɧɚ ɩɪɹɦɿɣ ɜ ɿɧɬɟɪɜɚɥɿ ∆D ‒ 0,β…0,γ ɦɿɤɪɨɧ. ɍ ɬɚɤɢɯ ɜɢɩɚɞɤɚɯ ɯɜɢ-

ɥɶɨɜɢɣ ɟɤɫɩɨɧɟɧɬ Ч ɜɢɡɧɚɱɚєɬɶɫɹ ɹɤ ɬɚɧɝɟɧɫ ɤɭɬɚ ɧɚɯɢɥɭ ɩɪɹɦɨʀ ХР D ɞɨ ХР Ȝ ɡ 

ɩɪɨɬɢɥɟɠɧɢɦ ɡɧɚɤɨɦ Д183]. 

Ɂɧɚɱɟɧɧɹ ɯɜɢɥɶɨɜɨɝɨ ɟɤɫɩɨɧɟɧɬɭ, ɹɤɟ ɞɨɪɿɜɧɸє ɬɚɧɝɟɧɫɭ ɤɭɬɚ ɧɚɯɢɥɭ 

ɝɪɚɮɿɱɧɨʀ ɡɚɥɟɠɧɨɫɬɿ ХР D ɜɿɞ ХР Ȝ ɬɚ ɩɨɜ’ɹɡɚɧɟ ɡ ɪɨɡɦɿɪɨɦ ɱɚɫɬɢɧɨɤ ɪɨɡɫɿɸɜɚɧɧɹ 

ɨɞɧɚɤɨɜɟ ɞɥɹ ɪɿɡɧɢɯ ȽɆ ɜɢɝɨɬɨɜɥɟɧɧɹ, ɬɨɦɭ ɪɨɡɦɿɪ ɱɚɫɬɢɧɨɤ ɧɟ ɡɚɥɟɠɢɬɶ ɜɿɞ 

ɫɬɭɩɟɧɸ ɪɨɡɜɟɞɟɧɧɹ (ȽɆ) ɞɨɫɥɿɞɧɨʀ ɫɢɫɬɟɦɢ. 

 Ʉɨɪɢɫɬɭɸɱɢɫɶ ɝɨɬɨɜɢɦɢ ɬɚɛɥɢɰɹɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɱɧɢɯ ɮɭɧɤɰɿɣ ɫɜɿɬɥɨɪɨɡ-

ɫɿɸɜɚɧɧɹ ɞɢɫɩɟɪɫɧɢɯ ɫɢɫɬɟɦ Д184Ж, ɩɨ ɯɜɢɥɶɨɜɿɣ ɟɤɫɩɨɧɟɧɬɿ  Ч, ɡɧɚɣɲɥɢ ɩɨɤɚɡ-

ɧɢɤɢ, ɹɤɿ ɯɚɪɚɤɬɟɪɢɡɭɸɬɶ ɞɢɫɩɟɪɫɿɣɧɿ ɫɢɫɬɟɦɢμ ɜɿɞɧɨɫɧɢɣ ɩɨɤɚɡɧɢɤ ɡɚɥɨɦɥɟɧɧɹ 

– Ц, ɜɿɞɧɨɫɧɢɣ ɪɨɡɦɿɪ ɱɚɫɬɢɧɨɤ ɪɨɡɫɿɸɜɚɧɧɹ – α, ɩɢɬɨɦɭ ɦɭɬɧɿɫɬɶ ɫɢɫɬɟɦɢ – g, 

ɨɛ’єɦɧɭ ɞɨɥɸ ɞɢɫɩɟɪɫɧɢɯ ɱɚɫɬɨɱɨɤ ɭ ɫɢɫɬɟɦɢ – V. ȼɢɤɨɪɢɫɬɨɜɭɸɱɢ ɨɬɪɢɦɚɧɿ 

ɯɚɪɚɤɬɟɪɢɫɬɢɱɧɿ ɮɭɧɤɰɿʀ ɞɥɹ ɞɨɫɥɿɞɧɢɯ ɫɢɫɬɟɦ, ɪɨɡɪɚɯɨɜɚɧɨ ɜɿɞɧɨɫɧɢɣ ɩɨɤɚɡ-

ɧɢɤ ɡɚɥɨɦɥɟɧɧɹ ɱɚɫɬɢɧɨɤ ɭ ɞɢɫɩɟɪɫɧɿɣ ɫɢɫɬɟɦɿ – ȝ, ɪɚɞɿɭɫ ɱɚɫɬɢɧɨɤ ɜ ɞɢɫɩɟɪɫ-

ɧɿɣ ɫɢɫɬɟɦɿ – r, ɦɭɬɧɿɫɬɶ ɞɢɫɩɟɪɫɧɨʀ ɫɢɫɬɟɦɢ – τ, ɤɿɥɶɤɿɫɬɶ ɱɚɫɬɢɧɨɤ ɜ ɨɞɢɧɢɰɿ 

ɨɛ’єɦɭ – І, ɜɚɝɨɜɭ ɤɨɧɰɟɧɬɪɚɰɿɸ ɞɢɫɩɟɪɫɧɢɯ ɱɚɫɬɢɧɨɤ – ɋ. 

 Ⱦɥɹ ɜɢɡɧɚɱɟɧɧɹ ɜɚɝɨɦɨɫɬɿ ɿ ɪɨɥɿ ɤɨɠɧɨɝɨ ɤɨɦɩɨɧɟɧɬɭ ɭ ɞɢɫɩɟɪɫɧɢɯ ɫɢɫ-

ɬɟɦɚɯ ɩɨɪɿɜɧɹɧɨ ɩɨɤɚɡɧɢɤɢ ɞɢɫɩɟɪɫɧɢɯ ɫɢɫɬɟɦ ɝɨɪɿɯɨɜɢɯ ɞɢɫɩɟɪɫɿɣ, ɜɢɝɨɬɨɜɥɟ-

ɧɢɯ ɡɚ ȽɆ 1μ5 ɬɚ ȽɆ 1μ7, ɹɤɿ ɯɚɪɚɤɬɟɪɢɡɭɸɬɶɫɹ ɧɚɣɤɪɚɳɢɦɢ ɩɨɤɚɡɧɢɤɚɦɢ ɩɨɠɢ-

ɜɧɨʀ ɿ ɛɿɨɥɨɝɿɱɧɨʀ ɰɿɧɧɨɫɬɿ, ɧɟɨɛɯɿɞɧɢɦɢ ɨɪɝɚɧɨɥɟɩɬɢɱɧɢɦɢ ɜɥɚɫɬɢɜɨɫɬɹɦɢ ɿ 

ɫɬɿɣɤɿɫɬɸ ɞɨ ɪɨɡɲɚɪɭɜɚɧɧɹ ɜ ɩɪɨɰɟɫɿ ɡɛɟɪɿɝɚɧɧɹ (ɬɚɛɥ. γ.11). 

Ɍɚɛɥɢɰɹ γ.11 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɞɢɫɩɟɪɫɧɢɯ ɫɢɫɬɟɦ 

ɉɨɤɚɡɧɢɤ  ȽɆ 1μ5 ȽɆ 1μ7 

ɉɨɤɚɡɧɢɤ ɡɚɥɨɦɥɟɧɧɹ 1,3999 1,3999 

ȼɿɞɧɨɫɧɢɣ ɪɚɞɿɭɫ ɱɚɫɬɢɧɨɤ, ɦ 1755 ∙ 10-6 171λ ∙ 10-6 

Ɇɭɬɧɿɫɬɶ ɫɢɫɬɟɦɢ ɤɨɦɩɥɟɤɫɿɜ, ɫɦ-1 0,202975 0,192973 

ɑɢɫɥɨ ɱɚɫɬɢɧɨɤ ɜ ɨɞɢɧɢɰɿ ɨɛ’єɦɭ, ɫɦ-3 1γ6β1∙ 10-4 1γβ11∙ 10-4 

ȼɚɝɨɜɚ ɤɨɧɰɟɧɬɪɚɰɿɹ, % 0,065 0,0626 
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 Ɉɬɪɢɦɚɧɿ ɪɟɡɭɥɶɬɚɬɢ ɫɜɿɞɱɚɬɶ, ɳɨ ɩɪɢ ȽɆ 1μ7 ɪɚɞɿɭɫ ɱɚɫɬɨɱɨɤ,  ɤɿɥɶɤɿɫɬɶ 

ʀɯ ɜ ɨɞɢɧɢɰɿ ɨɛ’єɦɭ ɬɚ ɜɚɝɨɜɚ ɤɨɧɰɟɧɬɪɚɰɿɹ ɦɟɧɲɟ, ɩɨɪɿɜɧɹɧɨ ɡ ɬɚɤɢɦɢ ɠ ɩɨɤɚɡ-

ɧɢɤɚɦɢ  ɞɢɫɩɟɪɫɿʀ, ɨɬɪɢɦɚɧɨʀ ɩɪɢ ȽɆ 1μ5, ɳɨ ɦɨɠɧɚ ɩɨɹɫɧɢɦɢ ɨɬɪɢɦɚɧɧɹɦ ɞɢ-

ɫɩɟɪɫɿɣ ɩɪɢ ɪɿɡɧɢɯ ȽɆ. ȼɪɚɯɨɜɭɸɱɢ, ɳɨ ɜɚɝɨɜɚ ɤɨɧɰɟɧɬɪɚɰɿɹ ɱɚɫɬɨɱɨɤ ɭ ɨɛɨɯ 

ɡɪɚɡɤɚɯ ɜɿɞɪɿɡɧɹєɬɶɫɹ ɧɟɡɧɚɱɧɨ, ɰɟ ɦɨɠɟ ɫɜɿɞɱɢɬɢ ɩɪɨ ɫɬɚɛɿɥɶɧɿɫɬɶ ɞɢɫɩɟɪɫɧɢɯ 

ɫɢɫɬɟɦ ɿ ɪɿɜɧɨɦɿɪɧɟ ɪɨɡɩɨɞɿɥɟɧɧɹ ɞɢɫɩɟɪɫɧɨʀ ɮɪɚɤɰɿʀ ɭ ɞɢɫɩɟɪɫɿɣɧɨɦɭ ɫɟɪɟɞɨ-

ɜɢɳɿ. 

ȼɪɚɯɨɜɭɸɱɢ, ɳɨ ɩɿɞ ɱɚɫ ɟɤɫɬɪɚɝɭɜɚɧɧɹ ɜ ɞɢɫɩɟɪɫɿɣɧɟ ɫɟɪɟɞɨɜɢɳɟ ɜɢɥɭɱɚ-

єɬɶɫɹ ɡɧɚɱɧɚ ɤɿɥɶɤɿɫɬɶ ɛɿɥɤɚ, ɞɥɹ ɨɰɿɧɤɢ ɛɿɨɥɨɝɿɱɧɨʀ ɰɿɧɧɨɫɬɿ ɫɭɫɩɟɧɡɿɣ ɞɨɫɥɿ-

ɞɠɟɧɨ ɮɪɚɤɰɿɣɧɢɣ ɫɤɥɚɞ ɛɿɥɤɿɜ ɝɨɪɿɯɨɜɢɯ ɞɢɫɩɟɪɫɿɣ (ɬɚɛɥ. γ.1β).  

Ɍɚɛɥɢɰɹ γ.1β 

Ɏɪɚɤɰɿɣɧɢɣ ɫɤɥɚɞ ɛɿɥɤɿɜ ɝɨɪɿɯɨɜɨʀ ɞɢɫɩɟɪɫɿɣ ȽɆ 1:7 

                                                                     Ч=γ, Щ ≤ 0,05 

ȼɦɿɫɬ ɛɿɥɤɭ 
 Ɇɚɫɨɜɚ ɱɚɫɬɤɚ, % ɧɚ ɫɭɯɭ ɪɟɱɨɜɢɧɭ 

ȼɨɞɧɚ  
ɮɪɚɤɰɿɹ, % 

ɋɨɥɶɨɜɚ  
ɮɪɚɤɰɿɹ, % 

Ʌɭɠɧɚ  
ɮɪɚɤɰɿɹ, % 

ɋɩɢɪɬɨɜɚ  
ɮɪɚɤɰɿɹ, % 

Ɂɚ
ɥɢ

ɲ
ɨɤ

, %
 

ɧɚ ɜɢɯɿɞɧɭ 
ɪ-ɧɭ, ɝ 

ɧɚ ɫɭɯɭ  
ɪ-ɧɭ, % 

Ⱥɥɶɛɭɦɿɧɢ Ƚɥɨɛɭɥɿɧɢ Ƚɥɸɬɟɥɿɧɢ ɉɪɨɥɚɦɿɧɢ 

2,275 20,68 23,82 12,58 41,567 0,432 21,6 

 

Ⱥɧɚɥɿɡ ɮɪɚɤɰɿɣɧɨɝɨ ɫɤɥɚɞɭ ɛɿɥɤɿɜ, ɳɨ ɩɟɪɟɯɨɞɹɬɶ ɞɨ ɫɤɥɚɞɭ ɝɨɪɿɯɨɜɨʀ ɞɢ-

ɫɩɟɪɫɿʀ ɫɜɿɞɱɢɬɶ, ɳɨ ɧɚ ɞɨɥɸ ɧɚɣɛɿɥɶɲ ɰɿɧɧɨʀ ɱɚɫɬɤɢ ɛɿɥɤɿɜ – ɜɨɞɨ- ɬɚ ɫɨɥɟɪɨɡ-

ɱɢɧɧɨʀ ɮɪɚɤɰɿɣ, ɹɤɿ ɥɟɝɤɨ ɡɚɫɜɨɸɸɬɶɫɹ ɨɪɝɚɧɿɡɦɨɦ ɥɸɞɢɧɢ, ɩɪɢɩɚɞɚє  ɛɿɥɶɲɟ 

γ6 % ɜɿɞ ɡɚɝɚɥɶɧɨʀ ɤɿɥɶɤɨɫɬɿ ɛɿɥɤɿɜ. 

Ⱦɥɹ ɜɢɡɧɚɱɟɧɧɹ ɫɬɭɩɟɧɸ ɝɿɞɪɨɮɨɛɧɨɫɬɿ ɛɿɥɤɿɜ, ɜɢɤɨɪɢɫɬɨɜɭɜɚɥɢ ɜɟɥɢɱɢɧɢ 

ɪɿɡɧɢɰɿ ɜɿɥɶɧɢɯ ɟɧɟɪɝɿɣ (∆ F, ɤȾɠ/ɦɨɥɶ), ɳɨ ɩɪɢɩɚɞɚɸɬɶ ɧɚ ɡɚɥɢɲɤɢ ɚɦɿɧɨɤɢɫ-

ɥɨɬ ɩɪɢ ʀɯ ɩɟɪɟɧɨɫɿ ɿɡ ɫɥɚɛɤɨ ɩɨɥɹɪɧɨɝɨ ɪɨɡɱɢɧɭ ɭ ɜɨɞɭ Д179 – 182Ж. Ɋɟɡɭɥɶɬɚɬɢ 

ɨɰɿɧɸɜɚɧɧɹ, ɹɤɿ ɩɪɨɜɨɞɢɥɢ ɞɥɹ ɡɪɚɡɤɿɜ ɝɨɪɿɯɨɜɢɯ ɞɢɫɩɟɪɫɿɣ ɜɢɝɨɬɨɜɥɟɧɢɯ ɡɚ ȽɆ 

1μ5 ɬɚ 1μ7 ɬɚ ɤɨɧɬɪɨɥɸ ɭ ɹɤɨɫɬɿ ɛɿɥɤɭ ɹɞɪɚ ɜɨɥɨɫɶɤɨɝɨ ɝɨɪɿɯɭ ɛɟɡ ɩɨɩɟɪɟɞɧɶɨʀ 

ɨɛɪɨɛɤɢ,  ɧɚɜɟɞɟɧɨ ɭ ɬɚɛɥ. γ.1γ. 
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Ɍɚɛɥɢɰɹ γ.1γ 

ȼɢɡɧɚɱɟɧɧɹ ɫɬɭɩɟɧɸ ɝɿɞɪɨɮɨɛɧɨɫɬɿ ɚɦɿɧɨɤɢɫɥɨɬ ɝɨɪɿɯɨɜɢɯ ɞɢɫɩɟɪɫɿɣ 

Ⱥɦɿɧɨɤɢɫɥɨɬɢ 

∆ F, 

ɤȾɠ/ 

ɦɨɥɶ 

ɋɬɭɩɿɧɶ ɝɿɞɪɨɮɨɛɧɨɫɬɿ ɚɦɿɧɨɤɢɫɥɨɬ, ɤȾɠ/ɦɨɥɶ 

ȽɆ 1μ5 ȽɆ1μ7 Ʉɨɧɬɪɨɥɶ 

ɛɿɥɨɤ, 

ɦɝ 

∆ F, 

ɤȾɠ/ɦɨɥɶ 

ɛɿɥɨɤ, 

ɦɝ 

∆ F, 

ɤȾɠ/ɦɨɥɶ 

ɛɿɥɨɤ, 

ɦɝ 

∆ F, 

ɤȾɠ/ɦɨɥɶ 

Ƚɿɞɪɨɮɿɥɶɧɿ ɚɦɿɧɨɤɢɫɥɨɬɢ 

Ⱥɥɚɧɿɧ  3,05 1,84 5,617 1,710 5,216 1,86 5,673 

ɐɢɫɬɟʀɧ 2,71 0,74 1,993 0,705 1,911 0,77 2,087 

Ⱥɪɝɿɧɿɧ  3,05 13,6 41,506 13,66 41,663 14,67 44,744 

Ⱥɪɝɿɧɿɧ  3,05 13,6 41,506 13,66 41,663 14,67 44,744 

Ⱥɪɝɿɧɿɧ  3,05 13,6 41,506 13,66 41,663 14,67 44,744 

Ɍɪɟɨɧɿɧ 1,84 4,95 9,108 4,790 8,814 4,00 7,360 

Ƚɥɭɬɚɦɿɧɨɜɚ ɤ-ɬɚ 2,26 19,7 44,529 18,41 41,607 19,90 44,974 

Ⱥɫɩɚɪɚɝɿɧɨɜɚ ɤ-ɬɚ  2,50 7,48 18,696 7,120 17,800 7,83 19,575 

ɋɟɪɢɧ 0,17 4,48 0,761 4,090 0,695 4,52 0,768 

Ƚɥɿɰɢɧ 0,00 0,00 0,000 0,000 0,000 0,00 0,000 

ɋɭɦɚ – 52,7 122,21 50,49 117,70 53,55 125,18 

Ƚɿɞɪɨɮɨɛɧɿ ɚɦɿɧɨɤɢɫɥɨɬɢ 

Ɍɪɢɩɬɨɮɚɧ 12,50 1,04 12,987 0,946 11,825 1,12 14,000 

ȱɡɨɥɟɣɰɢɧ 12,40 4,87 60,404 4,698 58,255 4,92 61,008 

Ɍɢɪɨɡɢɧ 12,00 3,60 43,209 3,383 40,596 3,77 45,240 

Ɏɟɧɿɥɚɥɚɧɿɧ 11,10 4,56 50,660 4,396 48,796 4,92 54,612 

ɉɪɨɥɿɧ 10,35 4,50 46,524 4,294 44,443 4,54 46,989 

ȼɚɥɿɧ 7,06 5,96 42,077 5,780 40,807 6,24 44,054 

Ʌɿɡɢɧ 6,27 2,63 16,460 2,467 15,468 2,83 17,744 

Ƚɿɫɬɢɞɢɧ 5,85 2,56 15,001 2,457 14,373 2,59 15,152 

Ɇɟɬɿɨɧɿɧ 5,45 2,14 11,636 2,018 10,998 1,96 10,682 

Ʌɟɣɰɢɧ 10,00 5,34 53,400 5,082 50,820 7,87 78,700 

ɋɭɦɚ – 37,2 352,36 35,52 336,38 40,76 388,18 

 

Ɋɟɡɭɥɶɬɚɬɢ ɞɨɫɥɿɞɠɟɧɧɹ ɫɜɿɞɱɚɬɶ, ɳɨ ɫɬɭɩɿɧɶ ɝɿɞɪɨɮɨɛɧɨɫɬɿ ɚɦɿɧɨɤɢɫɥɨɬ 

ɝɨɪɿɯɨɜɢɯ ɞɢɫɩɟɪɫɿɣ ɡɦɟɧɲɭєɬɶɫɹ ɡɿ ɡɛɿɥɶɲɟɧɧɹɦ ȽɆ ɭ ɛɿɤ ɪɿɞɤɨʀ ɱɚɫɬɤɢ. Ɉɬɠɟ, 
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ɤɪɚɳɨɸ ɪɨɡɱɢɧɧɿɫɬɸ ɭ ɜɨɞɿ ɛɭɞɭɬɶ ɜɨɥɨɞɿɬɢ ɛɿɥɤɢ ɡɚ ȽɆ 1μ7, ɭ ɬɨɣ ɱɚɫ ɹɤ ɛɿɥɤɢ 

ɝɨɪɿɯɨɜɨɝɨ ɧɚɩɿɜɮɚɛɪɢɤɚɬɭ, ɜɢɝɨɬɨɜɥɟɧɨɝɨ ɡɚ ȽɆ 1μ5 ɦɟɧɲ ɝɿɞɪɨɮɿɥɶɧɿ. 

ɇɟɩɨɥɹɪɧɿ ɡɚɥɢɲɤɢ ɚɦɿɧɨɤɢɫɥɨɬ ɩɪɚɝɧɭɬɶ ɭɬɜɨɪɸɜɚɬɢ ɜ ɫɟɪɟɞɢɧɿ ɦɨɥɟɤɭ-

ɥɢ ɛɿɥɤɚ ɤɨɦɩɚɤɬɧɟ ɬɿɥɨ, ɭ ɬɨɣ ɱɚɫ ɹɤ ɩɨɥɹɪɧɿ ɡɚɥɢɲɤɢ ɫɤɨɩɢɱɭɸɬɶɫɹ ɧɚ ɩɨɜɟɪ-

ɯɧɿ ɦɨɥɟɤɭɥɢ. ɐɟ ɩɪɢɡɜɨɞɢɬɶ ɞɨ ɭɬɜɨɪɟɧɧɹ ɝɥɨɛɭɥɢ ɡ ɝɿɞɪɨɮɨɛɧɢɦ ɹɞɪɨɦ ɿ ɝɿɞ-

ɪɨɮɿɥɶɧɨɸ ɩɨɜɟɪɯɧɟɸ. ȼ ɡɚɥɟɠɧɨɫɬɿ ɜɿɞ ɫɬɭɩɟɧɸ ɩɨɤɪɢɬɬɹ ɹɞɪɚ ɝɥɨɛɭɥɢ ɛɿɥɤɚ 

ɝɿɞɪɨɮɿɥɶɧɢɦ ɲɚɪɨɦ ɩɨɥɹɪɧɢɯ ɡɚɥɢɲɤɿɜ ɚɦɿɧɨɤɢɫɥɨɬ ɩɨɱɢɧɚєɬɶɫɹ ɚɝɪɟɝɚɰɿɹ ɛɿ-

ɥɤɿɜ ɬɚ ɭɬɜɨɪɟɧɧɹ ɧɚɞɦɨɥɟɤɭɥɹɪɧɢɯ ɫɬɪɭɤɬɭɪ. 

Ɂɝɿɞɧɨ ɞɨ ɬɟɨɪɿʀ, ɡɚɩɪɨɩɨɧɨɜɚɧɨʀ Ɏɿɲɟɪɨɦ Д182Ж, ɮɨɪɦɭ ɿ ɨɛ’єɦ ɛɿɥɤɨɜɨʀ 

ɝɥɨɛɭɥɢ ɦɨɠɧɚ ɩɟɪɟɞɛɚɱɢɬɢ, ɜɢɯɨɞɹɱɢ ɡɿ ɫɩɿɜɜɿɞɧɨɲɟɧɧɹ ɩɨɥɹɪɧɢɯ ɿ ɧɟɩɨɥɹɪ-

ɧɢɯ ɡɚɥɢɲɤɿɜ ɚɦɿɧɨɤɢɫɥɨɬ. Ɋɨɡɪɚɯɭɧɤɢ ɛɚɡɭɸɬɶɫɹ ɧɚ ɩɪɢɩɭɳɟɧɧɿ, ɳɨ ɜɫɿ ɡɚɥɢ-

ɲɤɢ ɚɦɿɧɨɤɢɫɥɨɬ ɦɚɸɬɶ ɨɞɧɚɤɨɜɿ ɨɛ’єɦɢ, ɚ ɝɿɞɪɨɮɨɛɧɟ ɹɞɪɨ ɡ ɪɚɞɿɭɫɨɦ r ɩɨɤɪɢ-

ɬɨ ɦɨɧɨɦɨɥɟɤɭɥɹɪɧɢɦ ɲɚɪɨɦ ɩɨɥɹɪɧɢɯ ɡɚɥɢɲɤɿɜ ɚɦɿɧɨɤɢɫɥɨɬ ɬɨɜɳɢɧɨɸ Н.  

Ɇɨɠɥɢɜɿɫɬɶ ɭɬɜɨɪɟɧɧɹ ɧɚɞɦɨɥɟɤɭɥɹɪɧɢɯ ɫɬɪɭɤɬɭɪ ɪɨɡɪɚɯɨɜɭɜɚɥɢ ɲɥɹɯɨɦ 

ɜɢɤɨɪɢɫɬɚɧɧɹ ɩɨɛɭɞɨɜɚɧɨʀ Ɏɿɲɟɪɨɦ ɬɟɨɪɟɬɢɱɧɨʀ ɤɪɢɜɨʀ ɡɚɥɟɠɧɨɫɬɿ ɡɚɩɨɜɧɟɧɧɹ 

ɝɿɞɪɨɮɨɛɧɨɝɨ ɹɞɪɚ ɝɥɨɛɭɥɢ ɝɿɞɪɨɮɿɥɶɧɢɦɢ ɡɚɥɢɲɤɚɦɢ ɚɦɿɧɨɤɢɫɥɨɬ ɜɿɞ ɨɛ’єɦɭ 

ɛɿɥɤɨɜɨʀ ɝɥɨɛɭɥɢ. ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɝɥɨɛɭɥ ɞɨɫɥɿɞɠɟɧɢɯ ɧɚɦɢ ɛɿɥɤɿɜ ɝɨɪɿɯɨɜɢɯ 

ɞɢɫɩɟɪɫɿɣ, ɜɢɝɨɬɨɜɥɟɧɢɯ ɩɪɢ ɪɿɡɧɢɯ ȽɆ, ɧɚɜɟɞɟɧɨ ɭ ɬɚɛɥ. γ.14. 

Ɍɚɛɥɢɰɹ 3.14 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɛɿɥɤɨɜɨʀ ɝɥɨɛɭɥɢ ɝɨɪɿɯɨɜɨʀ ɞɢɫɩɟɪɫɿʀ 
ɜ ɡɚɥɟɠɧɨɫɬɿ ɜɿɞ ȽɆ  

ɉɨɤɚɡɧɢɤ 

Ȼɿɥɤɢ 

Ȼɿɥɨɤ ɜɨɥɨɫɶɤɨɝɨ 
ɝɨɪɿɯɭ 

Ƚɨɪɿɯɨɜɚ ɞɢɫɩɟɪɫɿɹ 

ȽɆ 1μ5 ȽɆ 1μ7 

ȼɦɿɫɬ ɩɨɥɹɪɧɢɯ ɡɚɥɢɲɤɿɜ ɚɦɿɧɨɤɢɫɥɨɬ, Vn 53,55 52,79 50,49 

ȼɦɿɫɬ ɧɟɩɨɥɹɪɧɢɯ ɡɚɥɢɲɤɿɜ ɚɦɿɧɨɤɢɫɥɨɬ, Vɫn 40,76 37,19 35,52 

ɋɩɿɜɜɿɞɧɨɲɟɧɧɹ Vn/ VɫЧ (bs) 1,3137 1,4193 1,4212 

Ɋɚɞɿɭɫ ɝɥɨɛɭɥɢ, r0, ɦ 10-6 16,417 15,568 15,554 

Ɋɚɞɿɭɫ ɹɞɪɚ ɝɥɨɛɭɥɢ, ɧɦ 11,417 10,568 10,554 

Ɉɛ’єɦ ɝɥɨɛɭɥɢ, Vɧɦ3 0,0185 0,0158 0,01575 

ɉɨɤɚɡɧɢɤ ɡɚɩɨɜɧɟɧɧɹ ɹɞɪɚ ɝɥɨɛɭɥɢ, (Л) 1,345 1,46 1,43 
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ȼɢɯɨɞɹɱɢ ɿɡ ɨɬɪɢɦɚɧɢɯ ɞɚɧɢɯ, ɩɨɤɚɡɧɢɤ ɡɚɩɨɜɧɟɧɧɹ ɹɞɪɚ ɝɥɨɛɭɥɢ ɝɨɪɿɯɨ-

ɜɢɯ ɞɢɫɩɟɪɫɿɣ ɛɿɥɶɲɟ ɧɿɠ ɭ ɛɿɥɤɭ ɹɞɪɚ ɜɨɥɨɫɶɤɨɝɨ ɝɨɪɿɯɭ, ɳɨ ɫɜɿɞɱɢɬɶ ɩɪɨ ɬɟ, 

ɳɨ ɝɿɞɪɨɮɿɥɶɧɿ ɡɚɥɢɲɤɢ ɧɟ ɩɨɜɧɿɫɬɸ ɩɨɤɪɢɜɚɸɬɶ ɹɞɪɨ ɝɥɨɛɭɥɢ ɩɿɞ ɜɩɥɢɜɨɦ ɜɨ-

ɥɨɝɨ-ɬɟɩɥɨɜɨʀ ɨɛɪɨɛɤɢ ɿ ɜɨɞɧɨʀ ɟɤɫɬɪɚɤɰɿʀ, ɿ ɜɿɞɤɪɢɬɿ ɞɿɥɹɧɤɢ ɜɡɚєɦɨɞɿɸɬɶ ɦɿɠ 

ɫɨɛɨɸ ɭɬɜɨɪɸɸɱɢ ɧɚɞɦɨɥɟɤɭɥɹɪɧɿ ɫɬɪɭɤɬɭɪɢ. Ɍɚɤɨɠ ɜ ɬɚɤɨɦɭ ɜɢɩɚɞɤɭ ɝɥɨɛɭɥɚ 

ɦɚє ɜɢɬɹɝɧɭɬɢɣ ɜɢɞ ɭ ɜɢɝɥɹɞɿ ɟɥɿɩɫɨʀɞɚ ɬɚ ɦɚє ɛɿɥɶɲɭ ɩɨɜɟɪɯɧɸ ɤɨɧɬɚɤɬɭ. 

Ɉɬɪɢɦɚɧɿ ɞɚɧɿ ɫɜɿɞɱɚɬɶ ɩɪɨ ɞɨɰɿɥɶɧɿɫɬɶ ɜɢɝɨɬɨɜɥɟɧɧɹ ɞɢɫɩɟɪɫɿʀ ɡ ɹɞɪɚ ɜɨ-

ɥɨɫɶɤɨɝɨ ɝɨɪɿɯɭ, ɩɪɢ ɫɩɿɜɜɿɞɧɨɲɟɧɧɿ ɫɢɪɨɜɢɧɢ ɿ ɜɨɞɢ 1μ7. Ⱦɥɹ ɜɢɝɨɬɨɜɥɟɧɧɹ ɬɚ-

ɤɨʀ ɞɢɫɩɟɪɫɧɨʀ ɫɢɫɬɟɦɢ ɹɞɪɚ ɜɨɥɨɫɶɤɨɝɨ ɝɨɪɿɯɭ ɩɿɞɞɚɸɬɶ 10 ɝɨɞ ɡɚɦɨɱɭɜɚɧɧɸ ɭ 

ɜɨɞɿ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɿ (β0 ± β) °ɋ, ɜɨɥɨɝɨ-ɬɟɩɥɨɜɨɦɭ ɨɛɪɨɛɥɟɧɧɸ ɩɪɢ ɬɟɦɩɟɪɚ-

ɬɭɪɿ ɤɢɩɥɹɱɨʀ ɜɨɞɢ, ɩɿɫɥɹ ɱɨɝɨ ɩɿɞɞɚɸɬɶ ɞɜɨɫɬɚɞɿɣɧɨɦɭ ɬɨɧɤɨɞɢɫɩɟɪɫɧɨɦɭ ɩɨɞ-

ɪɿɛɧɟɧɧɸ ɡ ɤɨɪɨɬɤɨɱɚɫɧɨɸ ɜɢɬɪɢɦɤɨɸ ɦɿɠ ɞɜɨɦɚ ɩɨɞɪɿɛɧɟɧɧɹɦɢ. ȿɤɫɬɪɚɤɰɿɹ 

ɩɪɨɜɨɞɢɬɶɫɹ ɭ ɩɢɬɧɿɣ ɜɨɞɿ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɛɥɟɧɞɟɪɚ ɩɨɬɭɠɧɿɫɬɸ λ00 ȼɬ. 

Ⱦɥɹ ɜɢɡɧɚɱɟɧɧɹ ɪɨɥɿ ɛɿɥɤɿɜ ɭ ɫɬɚɛɿɥɿɡɚɰɿʀ ɝɨɪɿɯɨɜɨɝɨ ɧɚɩɿɜɮɚɛɪɢɤɚɬɭ ɿ ɩɨ-

ɩɟɪɟɞɠɟɧɧɿ ɪɨɡɲɚɪɭɜɚɧɧɹ ɞɢɫɩɟɪɫɿʀ, ɞɨ ɹɤɨʀ ɜɯɨɞɹɬɶ ɛɿɥɤɢ, ɠɢɪɢ ɬɚ ɬɨɧɤɨɞɢɫ-

ɩɟɪɫɧɚ ɮɪɚɤɰɿɹ ɧɟɪɨɡɱɢɧɧɨʀ ɱɚɫɬɢɧɢ ɹɞɪɚ ɝɨɪɿɯɿɜ, ɧɚɦɢ ɩɪɨɜɟɞɟɧɨ ɦɿɤɪɨɫɤɨɩɿɱ-

ɧɿ ɞɨɫɥɿɞɠɟɧɧɹ ɡɪɚɡɤɚ ɝɨɪɿɯɨɜɨʀ ɞɢɫɩɟɪɫɧɨʀ ɫɢɫɬɟɦɢ (ɪɢɫ. γ.λ). 

 

Ɋɢɫ. γ.λ. Ɇɿɤɪɨɫɤɨɩɿɱɧɟ ɡɨɛɪɚɠɟɧɧɹ ɝɨɪɿɯɨɜɨʀ ɞɢɫɩɟɪɫɿʀ ɜɢɝɨɬɨɜɥɟɧɨʀ ɡɚ 

ȽɆ 1μ7 (β000 ɤɪɚɬɧɟ ɡɛɿɥɶɲɟɧɧɹ). 1 – ɜɨɞɧɚ ɫɤɥɚɞɨɜɚ, β – ɠɢɪɨɜɿ ɤɭɥɶɤɢ, γ - ɠɢ-

ɪɨɜɚ ɨɛɨɥɨɧɤɚ. 
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Ɇɿɤɪɨɫɬɪɭɤɬɭɪɧɿ ɞɨɫɥɿɞɠɟɧɧɹ ɝɨɪɿɯɨɜɨʀ ɞɢɫɩɟɪɫɿʀ ɩɿɞ ɟɥɟɤɬɪɨɧɧɢɦ ɦɿɤɪɨ-

ɫɤɨɩɨɦ ɫɜɿɞɱɚɬɶ ɩɪɨ ɝɟɬɟɪɨɝɟɧɧɿɫɬɶ ɨɬɪɢɦɚɧɨʀ ɫɢɫɬɟɦɢ. ɇɚɣɛɿɥɶɲɭ ɮɪɚɤɰɿɣɧɭ 

ɱɚɫɬɤɭ ɡɚɣɦɚє ɜɨɞɧɚ ɫɤɥɚɞɨɜɚ (1) ɭ ɹɤɿɣ ɡɧɚɯɨɞɹɬɶɫɹ ɠɢɪɨɜɿ ɜɤɪɚɩɥɟɧɧɹ, ɹɤɿ 

ɩɪɟɞɫɬɚɜɥɟɧɚ ɭ ɜɢɝɥɹɞɿ ɠɢɪɨɜɢɯ ɤɭɥɶɨɤ (β).  Ɂɝɿɞɧɨ ɞɨɫɥɿɞɠɟɧɶ ʀɯ ɪɨɡɦɿɪ ɫɬɚɧɨ-

ɜɢɬɶ ɜɿɞ 0,5 ɞɨ 17 ɦɤɦ, ɛɿɥɶɲɿɫɬɶ ɹɤɢɯ ɡɧɚɯɨɞɢɬɶɫɹ ɜ ɦɟɠɚɯ 1 – 10 ɦɤɦ, ɳɨ ɫɜɿɞ-

ɱɢɬɶ ɩɪɨ ɨɞɧɨɪɿɞɧɿɫɬɶ ɞɢɫɩɟɪɫɿʀ. ȼ ɫɟɪɟɞɢɧɿ ɞɟ-ɹɤɢɯ ɠɢɪɨɜɢɯ ɤɭɥɶɨɤ ɫɩɨɫɬɟɪɿ-

ɝɚɸɬɶɫɹ ɜɤɪɚɩɥɟɧɧɹ, ɹɤɿ ɩɪɟɞɫɬɚɜɥɹɸɬɶ ɫɨɛɨɸ ɜɨɞɭ ɜɤɪɢɬɭ ɠɢɪɨɜɢɦɢ ɨɛɨɥɨɧ-

ɤɚɦɢ (γ), ɬɚɤɢɦ ɱɢɧɨɦ, ɦɨɠɧɚ ɩɟɪɟɞɛɚɱɢɬɢ, ɳɨ ɨɬɪɢɦɚɧɚ ɞɢɫɩɟɪɫɿɹ ɩɪɟɞɫɬɚɜɥɹє 

ɫɨɛɨɸ ɦɧɨɠɢɧɧɭ ɟɦɭɥɶɫɿɸ, ɭ ɹɤɿɣ ɡɨɜɧɿɲɧɹ ɫɢɫɬɟɦɚ – ɩɪɹɦɚ ɟɦɭɥɶɫɿɹ, ɚ ɜɧɭɬ-

ɪɿɲɧɹ – ɡɜɨɪɨɬɧɹ ɟɦɭɥɶɫɿɹ. 

 

Ɋɢɫ. γ.10. ɋɯɟɦɚɬɢɱɧɟ ɡɨɛɪɚɠɟɧɧɹ ɦɧɨɠɢɧɧɨʀ ɟɦɭɥɶɫɿʀ ɬɢɩɭ ɜɨ-
ɞɚ/ɦɚɫɥɨ/ɜɨɞɚ. 

 

Ɏɚɤɬ ɬɨɝɨ, ɳɨ ɨɬɪɢɦɚɧɚ ɫɢɫɬɟɦɚ ɩɪɟɞɫɬɚɜɥɹє ɫɨɛɨɸ ɦɧɨɠɢɧɧɭ ɟɦɭɥɶɫɿɸ 
ɩɿɞɬɜɟɪɞɠɟɧɨ ɲɥɹɯɨɦ ɡɚɛɚɪɜɥɟɧɧɹ ɮɚɡ. Ⱦɥɹ ɰɶɨɝɨ ɞɨ ɨɬɪɢɦɚɧɨʀ ɫɢɫɬɟɦɢ ɞɨɞɚ-
ɜɚɥɢ ɜɨɞɨɪɨɡɱɢɧɧɢɣ ɛɚɪɜɧɢɤ – ɦɟɬɢɥɟɧɨɜɢɣ ɛɥɚɤɢɬɧɢɣ ɿ ɡɚɛɚɪɜɥɟɧɭ ɫɢɫɬɟɦɭ 
ɪɨɡɞɢɜɥɹɥɢɫɹ ɩɿɞ ɦɿɤɪɨɫɤɨɩɨɦ. Ɋɟɡɭɥɶɬɚɬɢ ɫɜɿɞɱɚɬɶ, ɳɨ ɜɨɞɧɚ ɮɚɡɚ, ɹɤ ɞɢɫɩɟɪ-
ɫɿɣɧɟ ɫɟɪɟɞɨɜɢɳɟ ɡɨɜɧɿɲɧɶɨʀ ɟɦɭɥɶɫɿʀ, ɬɚ ɹɤ ɞɢɫɩɟɪɫɧɚ ɮɚɡɚ ɜɧɭɬɪɿɲɧɶɨʀ ɟɦɭ-
ɥɶɫɿʀ, ɡɚɛɚɪɜɥɸєɬɶɫɹ ɭ ɛɥɚɤɢɬɧɢɣ ɤɨɥɿɪ. ɀɢɪɨɜɚ ɮɪɚɤɰɿɹ, ɹɤɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɞɢɫ-
ɩɟɪɫɧɨɸ ɮɚɡɨɸ ɡɨɜɧɿɲɧɶɨʀ ɟɦɭɥɶɫɿʀ ɧɟ ɡɚɛɚɪɜɥɸєɬɶɫɹ. ȱɞɟɧɬɢɱɧɢɣ ɞɨɫɥɿɞ ɩɪɨ-
ɜɟɞɟɧɨ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɠɢɪɨɪɨɡɱɢɧɧɨɝɨ ɿɧɞɢɤɚɬɨɪɭ – ɿɧɞɭɥɿɧɭ. ȼ ɪɟɡɭɥɶɬɚɬɿ 
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ɞɨɫɥɿɞɠɟɧɧɹ ɭ ɱɨɪɧɢɣ ɤɨɥɿɪ ɡɚɛɚɪɜɥɸɜɚɥɢɫɹ ɥɢɲɟ ɠɢɪɨɜɿ ɤɭɥɶɤɢ, ɚ ɤɭɥɶɤɢ ɜɨ-
ɞɢ, ɹɤɿ ɡɧɚɯɨɞɢɥɢɫɹ ɭ ɫɟɪɟɞɢɧɿ ɧɢɯ ɧɟ ɡɦɿɧɸɜɚɥɢ ɤɨɥɶɨɪɭ, ɞɢɫɩɟɪɫɿɣɧɟ ɫɟɪɟɞɨ-
ɜɢɳɟ ɬɚɤɨɠ ɡɚɥɢɲɚɥɨɫɹ ɧɟɡɚɛɚɪɜɥɟɧɢɦ. Ɍɚɤɢɦ ɱɢɧɨɦ, ɦɨɠɧɚ ɫɬɜɟɪɞɠɭɜɚɬɢ, ɳɨ  

ɨɬɪɢɦɚɧɚ ɫɢɫɬɟɦɚ є ɦɧɨɠɢɧɧɨɸ ɟɦɭɥɶɫɿєɸ ɬɢɩɭ ɜɨɞɚ/ɦɚɫɥɨ/ɜɨɞɚ. 
Ⱦɥɹ ɜɢɡɧɚɱɟɧɧɹ ɪɨɡɦɿɪɭ ɱɚɫɬɢɧɨɤ ɨɬɪɢɦɚɧɨʀ ɫɢɫɬɟɦɢ ɩɪɨɜɟɞɟɧɨ ɫɟɞɢɦɟɧ-

ɬɚɰɿɣɧɢɣ ɚɧɚɥɿɡ ɝɨɪɿɯɨɜɨʀ ɟɦɭɥɶɫɿʀ (ȽɆ 1μ7), ɪɟɡɭɥɶɬɚɬɢ ɧɚɜɟɞɟɧɨ ɧɚ ɪɢɫ. γ.11. 

Ɋɟɡɭɥɶɬɚɬɢ ɞɨɫɥɿɞɠɟɧɧɹ ɫɜɿɞɱɚɬɶ, ɳɨ ɧɚɣɛɿɥɶɲ ɚɤɬɢɜɧɨ ɫɟɞɢɦɟɧɬɚɰɿɹ ɞɢ-

ɫɩɟɪɫɧɨʀ ɫɢɫɬɟɦɢ ɩɪɨɯɨɞɢɬɶ ɜ ɩɟɪɲɿ 540 ɫ ɟɤɫɩɟɪɢɦɟɧɬɭ, ɭ ɰɟɣ ɱɚɫ ɨɫɿɞɚє ɛɥɢ-

ɡɶɤɨ 14 ɦɝ ɧɟɪɨɡɱɢɧɧɨʀ ɮɚɡɢ ɫɢɫɬɟɦɢ. Ɇɨɠɧɚ ɩɪɢɩɭɫɬɢɬɢ, ɳɨ ɫɚɦɟ ɰɹ ɮɪɚɤɰɿɹ 

ɩɪɟɞɫɬɚɜɥɟɧɚ ɬɜɟɪɞɢɦɢ ɱɚɫɬɢɧɤɚɦɢ ɡ ɧɚɣɛɿɥɶɲɢɦ ɪɨɡɦɿɪɨɦ, ɨɫɿɞɚɧɧɹ ɹɤɢɯ ɭ 

ɫɢɫɬɟɦɿ ɦɨɠɧɚ ɧɚɡɢɜɚɬɢ ɨɩɚɥɟɫɰɟɧɰɿєɸ. 

 

Ɋɢɫ. γ.11. ɋɟɞɢɦɟɧɬɚɰɿɣɧɚ ɤɪɢɜɚ ɞɢɫɩɟɪɫɿʀ ɡ ɹɞɪɚ ɜɨɥɨɫɶɤɨɝɨ ɝɨɪɿɯɭ. 

 

Ɉɩɢɪɚɸɱɢɫɶ ɧɚ ɞɚɧɿ ɫɟɞɢɦɟɧɬɚɰɿɣɧɨɝɨ ɚɧɚɥɿɡɭ ɜɢɡɧɚɱɟɧɨ ɜɿɞɧɨɫɧɭ ɦɚɫɭ 

ɮɪɚɤɰɿɣ, ɹɤɚ ɜɢɩɚɥɚ ɜ ɨɫɚɞ ɜ ɩɟɜɧɢɣ ɩɪɨɦɿɠɨɤ ɱɚɫɭ ɬɚ ɞɨɫɥɿɞɠɟɧɨ ɿɧɬɟɝɪɚɥɶɧɿ ɬɚ 

ɞɢɮɟɪɟɧɰɿɣɧɿ ɤɪɢɜɿ ɪɨɡɩɨɞɿɥɟɧɧɹ ɱɚɫɬɢɧɨɤ ɡɚ ɪɚɞɿɭɫɚɦɢ, ɣɦɨɜɿɪɧɢɣ ɪɨɡɦɿɪ ɹɤɢɯ 

ɧɚɜɟɞɟɧɨ ɭ ɬɚɛɥ. γ.15. 
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Ɍɚɛɥɢɰɹ γ.15. 

Ƀɦɨɜɿɪɧɢɣ ɪɨɡɩɨɞɿɥ ɱɚɫɬɢɧɨɤ ɫɢɫɬɟɦɢ ɡɚ ɪɨɡɦɿɪɨɦ 

ȼɢɞ  
ɜɢɯɿɞɧɨʀ 
ɫɢɪɨɜɢɧɢ 

Ƀɦɨɜɿɪɧɢɣ 
ɪɨɡɦɿɪ     

 ɱɚɫɬɢɧɨɤ  
(r∙10-6 ɦ) 

Ɋɨɡɩɨɞɿɥɟɧɧɹ ɱɚɫɬɢɧɨɤ ɡɚ ɪɨɡɦɿɪɨɦ 

Ɇɿɧɿɦɚɥɶɧɢɣ Ɇɚɤɫɢɦɚɥɶɧɢɣ 

ɪɨɡɦɿɪ   
ɱɚɫɬɢɧɨɤ 
(r∙10-6 ɦ) 

ɱɚɫɬɤɚ  
ɪɨɡɩɨɞɿɥɟɧɧɹ, % 

ɪɨɡɦɿɪ       
ɱɚɫɬɢɧɨɤ 
(r∙10-6 ɦ) 

ɱɚɫɬɤɚ         
ɪɨɡɩɨɞɿɥɟɧɧɹ, % 

Ƚɨɪɿɯɨɜɚ 
ɞɢɫɩɟɪɫɿɹ 

26 18 10,3 62 19,7 

  

ȼɢɯɨɞɹɱɢ ɿɡ ɪɨɡɪɚɯɭɧɤɿɜ, ɧɚɣɣɦɨɜɿɪɧɿɲɟ, ɳɨ ɪɨɡɦɿɪ ɱɚɫɬɢɧɨɤ ɞɢɫɩɟɪɫɧɨʀ 

ɫɢɫɬɟɦɢ ɫɤɥɚɞɚє β6∙10-6 ɦ, ɳɨ ɫɬɚɧɨɜɢɬɶ ɛɥɢɡɶɤɨ 70 % ɜɿɞ ɭɫɿʀ  ɫɢɫɬɟɦɢ. 

 əɞɪɚ ɜɨɥɨɫɶɤɨɝɨ ɝɨɪɿɯɭ є ɰɿɧɧɢɦ ɞɠɟɪɟɥɨɦ ɚɧɬɢɨɤɫɢɞɚɧɬɿɜ ɬɚ ɩɨɥɿɮɟɧɨ-

ɥɿɜ. ȼ ɯɨɞɿ ɪɨɛɨɬɢ ɜɢɡɧɚɱɟɧɨ ɜɦɿɫɬ ɜɿɬɚɦɿɧɿɜ ɋ ɬɚ ȿ ɜ ɹɞɪɚɯ ɜɨɥɨɫɶɤɨɝɨ ɝɨɪɿɯɭ ɬɚ 

ɭ ɨɬɪɢɦɚɧɿɣ ɞɢɫɩɟɪɫɿʀ, ɞɨɫɥɿɞɠɟɧɨ ɚɧɬɢɨɤɫɢɞɚɧɬɧɭ ɚɤɬɢɜɧɿɫɬɶ (Oxygen radical 

absorbance capacity (ORAC))  ɫɢɪɨɜɢɧɢ ɿ ɞɢɫɩɟɪɫɿʀ ɡ ɹɞɪɚ ɜɨɥɨɫɶɤɨɝɨ ɝɨɪɿɯɭ. Ɋɟ-

ɡɭɥɶɬɚɬɢ ɩɪɟɞɫɬɚɜɥɟɧɨ ɭ ɬɚɛɥ. γ.16. 

Ɍɚɛɥɢɰɹ γ.16 

Ȼɿɨɯɿɦɿɱɧɿ ɩɨɤɚɡɧɢɤɢ ɹɞɪɚ ɜɨɥɨɫьɤɨɝɨ ɝɨɪɿɯɭ ɬɚ ɨɬɪɢɦɚɧɨʀ ɞɢɫɩɟɪɫɿʀ  

Ⱦɨɫɥɿɞɧɢɣ ɡɪɚɡɨɤ 
ȼɦɿɫɬ ɜɿɬɚɦɿɧɭ ɋ, 

ɦɝ/100 ɝ 

ȼɦɿɫɬ ɜɿɬɚɦɿɧɭ ȿ, 

ɦɝ/100 ɝ 

Ⱥɧɬɢɨɤɫɢɞɚɧɬɧɚ 

ɚɤɬɢɜɧɿɫɬɶ, ORAC 

əɞɪɨ ɜɨɥɨɫɶɤɨɝɨ ɝɨɪɿɯɭ 5,77 2,63 749,4 

Ƚɨɪɿɯɨɜɚ ɞɢɫɩɟɪɫɿɹ 0,41 0,184 323,01 

  

Ɋɟɡɭɥɶɬɚɬɢ ɞɨɫɥɿɞɭ ɫɜɿɞɱɚɬɶ, ɳɨ ɟɦɭɥɶɫɿɹ ɜɨɥɨɞɿє ɜɢɫɨɤɨɸ ɚɧɬɢɨɤɫɢɞɚɧɬ-

ɧɨɸ ɜɥɚɫɬɢɜɿɫɬɸ, ɹɤɚ ɥɢɲɟ ɧɚ 50 % ɦɟɧɲɚ ɧɿɠ ɭ ɜɢɯɿɞɧɿɣ ɫɢɪɨɜɢɧɢ. ɐɟ ɦɨɠɟ 

ɫɜɿɞɱɢɬɢ ɩɪɨ ɬɟ, ɳɨ ɧɚɧɨɤɨɦɩɥɟɤɫɢ, ɳɨ ɩɨɜ’ɹɡɭɸɬɶ ɜɿɬɚɦɿɧɢ ɭ ɹɞɪɚɯ ɜɨɥɨɫɶɤɨɝɨ 

ɝɨɪɿɯɭ ɪɭɣɧɭɸɬɶɫɹ ɩɿɞ ɱɚɫ ɬɨɧɤɨɞɢɫɩɟɪɫɧɨɝɨ ɩɨɞɪɿɛɧɟɧɧɹ ɿ ɜɿɞɛɭɜɚєɬɶɫɹ ɡɧɚɱɧɟ 

ɜɢɜɿɥɶɧɟɧɧɹ ɜɿɬɚɦɿɧɿɜ ɬɚ ɜɿɬɚɦɿɧɨɩɨɞɿɛɧɢɯ ɪɟɱɨɜɢɧ, ɹɤɿ ɯɚɪɚɤɬɟɪɢɡɭɸɬɶ ɚɧɬɢɨɤ-

ɫɢɞɚɧɬɧɭ ɚɤɬɢɜɧɿɫɬɶ. 
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3.4 Ⱦɨɫɥɿɞɠɟɧɧɹ ɮɿɡɢɤɨ-ɯɿɦɿɱɧɢɯ ɩɨɤɚɡɧɢɤɿɜ ɧɚɫɿɧɧɹ ɱɿɚ (ɥɚɬ. Salvia 

hispanica)  

 

ɇɚɫɿɧɧɹ ɱɿɚ  є ɧɚɞɡɜɢɱɚɣɧɨ ɰɿɧɧɨɸ ɤɭɥɶɬɭɪɨɸ ɡ ɜɢɫɨɤɢɦ ɜɦɿɫɬɨɦ ɧɟɨɛ-

ɯɿɞɧɢɯ ɨɪɝɚɧɿɡɦɭ ɥɸɞɢɧɢ ɩɨɠɢɜɧɢɯ ɿ ɛɿɨɥɨɝɿɱɧɨ-ɰɿɧɧɢɯ ɪɟɱɨɜɢɧ. Ȼɥɢɡɶɤɢɦ ɡɚ 

ɯɿɦɿɱɧɢɦ ɫɤɥɚɞɨɦ ɞɨ ɞɚɧɨʀ ɤɭɥɶɬɭɪɢ є ɧɚɫɿɧɧɹ ɥɶɨɧɭ, ɹɤɟ ɲɢɪɨɤɨ ɜɢɤɨɪɢɫɬɨɜɭ-

ɸɬɶ ɜ ɍɤɪɚʀɧɿ. Ɍɨɦɭ ɧɟɨɛɯɿɞɧɨ ɩɪɨɜɟɫɬɢ ɩɨɪɿɜɧɹɥɶɧɢɣ ɚɧɚɥɿɡ ʀɯ ɮɿɡɢɤɨ-ɯɿɦɿɱɧɢɯ 

ɜɥɚɫɬɢɜɨɫɬɟɣ, ɡɞɚɬɧɿɫɬɶ ɞɨ ɧɚɛɭɯɚɧɧɹ ɿ ɭɬɪɢɦɭɜɚɧɧɹ ɜɨɥɨɝɢ, ɳɨ ɦɚє ɜɚɠɥɢɜɟ 

ɡɧɚɱɟɧɧɹ ɞɥɹ ɫɬɜɨɪɟɧɧɹ ɧɟɨɛɯɿɞɧɨʀ ɫɬɪɭɤɬɭɪɢ ɩɪɨɞɭɤɬɿɜ ɯɚɪɱɭɜɚɧɧɹ ɿ ɡɚɫɜɨєɧɧɹ 

ɛɿɨɥɨɝɿɱɧɨ ɰɿɧɧɢɯ ɪɟɱɨɜɢɧ. 

 

3 .4.1 Ⱦ ɨ ɫ ɥ ɿ ɞ ɠ ɟ ɧ ɧ ɹ  ɦ ɿ ɤ ɪ ɨ ɛ ɿ ɨ ɥ ɨ ɝ ɿ ɱ ɧ ɢ ɯ  ɩ ɨ ɤ ɚ ɡ ɧ ɢ -

ɤ ɿ ɜ  ɹ ɤ ɨ ɫ ɬ ɿ  ɬ ɚ  ɯ ɿ ɦ ɿ ɱ ɧ ɨ ɝ ɨ  ɫ ɤ ɥ ɚ ɞ ɭ  ɧ ɚ ɫ ɿ ɧ ɧ ɹ  ɱ ɿ ɚ .  ɇɚɫɿɧɧɹ 

ɱɿɚ є ɧɟɬɪɚɞɢɰɿɣɧɨɸ ɫɢɪɨɜɢɧɨɸ ɞɥɹ ɪɢɧɤɭ ɍɤɪɚʀɧɢ, ɬɨɦɭ ɧɚ ɩɟɪɲɨɦɭ ɟɬɚɩɿ ɛɭ-

ɥɨ ɜɢɡɧɚɱɟɧɨ ɦɨɠɥɢɜɿɫɬɶ ɜɢɤɨɪɢɫɬɚɧɧɹ ɧɚɫɿɧɧɹ ɱɿɚ ɭ ɫɤɥɚɞɿ ɯɚɪɱɨɜɢɯ ɩɪɨɞɭɤ-

ɬɿɜ, ɞɥɹ ɱɨɝɨ ɩɪɨɜɟɞɟɧɨ ɞɨɫɥɿɞɠɟɧɧɹ ʀɯ ɦɿɤɪɨɛɿɨɥɨɝɿɱɧɨʀ ɛɟɡɩɟɤɢ. Ɋɟɡɭɥɶɬɚɬɢ 

ɧɚɜɟɞɟɧɨ ɭ ɬɚɛɥ. γ.17. 

Ɍɚɛɥɢɰɹ γ.17 

Ɇɿɤɪɨɛɿɨɥɨɝɿɱɧɿ ɩɨɤɚɡɧɢɤɢ ɹɤɨɫɬɿ ɧɚɫɿɧɧɹ ɱɿɚ 

                                                                     Ч=γ, Щ ≤ 0,05 

ɉɨɤɚɡɧɢɤɢ 
Ƚɪɚɧɢɱɧɨ ɞɨɩɭɫɬɢɦɿ  

ɡɧɚɱɟɧɧɹ 

Ɂɪɚɡɤɢ 

 ɧɚɫɿɧɧɹ ɱɿɚ 

ɄɆȺɎȺɧɆ, ɄɍɈ/ɝ ɇɟ ɛɿɥɶɲɟ 1 ∙103 γ7∙101 

ɉɥɿɫɧɟɜɿ ɝɪɢɛɢ ɬɚ ɞɪɿɠɞɠɿ, ɄɍɈ/ɝ ɇɟ ɛɿɥɶɲɟ 10 3 

 

ɉɚɬɨɝɟɧɧɿ ɦɿɤɪɨɨɪɝɚɧɿɡɦɢ, ɭ ɬɨɦɭ ɱɢɫɥɿ ɫɚɥɶɦɨɧɟɥɢ ɬɚ E.МШХТ, S.КЮrОЮЬ ɭ 

ɞɨɫɥɿɞɧɢɯ ɡɪɚɡɤɚɯ ɧɟ ɜɢɹɜɥɟɧɨ. Ɋɟɡɭɥɶɬɚɬɢ ɫɜɿɞɱɚɬɶ ɩɪɨ ɦɿɤɪɨɛɿɨɥɨɝɿɱɧɭ ɛɟɡɩɟ-

ɱɧɿɫɬɶ ɧɚɫɿɧɧɹ ɱɿɚ. 

https://ru.wikipedia.org/wiki/%D0%9B%D0%B0%D1%82%D0%B8%D0%BD%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
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ɉɪɨɜɟɞɟɧɨ ɞɨɫɥɿɞɠɟɧɧɹ ɩɨɠɢɜɧɨʀ ɬɚ ɛɿɨɥɨɝɿɱɧɨʀ ɰɿɧɧɨɫɬɿ ɧɚɫɿɧɧɹ ɱɿɚ, 

ɜɦɿɫɬ ɛɿɥɤɿɜ, ɠɢɪɿɜ, ɜɭɝɥɟɜɨɞɿɜ, ɜɨɞɢ ɬɚ ɡɨɥɶɧɢɯ ɟɥɟɦɟɧɬɿɜ ɭ ɫɤɥɚɞɿ ɞɨɫɥɿɞɠɭɜɚ-

ɧɢɯ ɡɪɚɡɤɿɜ. Ɋɟɡɭɥɶɬɚɬɢ ɞɨɫɥɿɞɠɟɧɶ ɩɪɟɞɫɬɚɜɥɟɧɨ ɭ ɬɚɛɥ. γ.18. 

Ɍɚɛɥɢɰɹ γ.18 

ȼɦɿɫɬ ɩɨɠɢɜɧɢɯ ɪɟɱɨɜɢɧ ɭ ɧɚɫɿɧɧɿ ɱɿɚ  
Ч = γ, Щ ≤ 0,05 

ɉɨɤɚɡɧɢɤɢ ȼɦɿɫɬ, ɝ/100 ɝ  

Ȼɿɥɤɢ  15,62 

ɀɢɪɢ 30,75 

ȼɭɝɥɟɜɨɞɢ  43,53 

Ɂɨɥɚ  4,8 

ȼɨɞɚ  5,3 

 

Ɉɬɪɢɦɚɧɿ ɞɚɧɿ ɫɜɿɞɱɚɬɶ, ɳɨ ɧɚɫɿɧɧɹ ɱɿɚ є ɰɿɧɧɢɦ ɞɠɟɪɟɥɨɦ ɥɿɩɿɞɿɜ ɬɚ ɜɭɝ-

ɥɟɜɨɞɿɜ, ɜɦɿɫɬ ɹɤɢɯ ɞɨɪɿɜɧɸє γ0,75 % ɬɚ 4γ,5γ %, ɜɿɞɩɨɜɿɞɧɨ, ɤɿɥɶɤɿɫɬɶ ɛɿɥɤɚ 

ɫɬɚɧɨɜɢɬɶ 15,6β %. 

 Ⱦɥɹ ɜɢɡɧɚɱɟɧɧɹ ɛɿɨɥɨɝɿɱɧɨʀ ɰɿɧɧɨɫɬɿ ɧɚɫɿɧɧɹ ɱɿɚ ɩɪɨɜɟɞɟɧɨ ɞɟɬɚɥɶɧɟ ɜɢ-

ɜɱɟɧɧɹ ɛɿɥɤɨɜɨʀ ɫɤɥɚɞɨɜɨʀ, ɜɢɡɧɚɱɟɧɨ ɜɦɿɫɬ ɚɦɿɧɨɤɢɫɥɨɬ ɧɚɫɿɧɧɹ ɬɚ ɩɿɞɪɚɯɨɜɚɧɨ 

ʀɯ ɚɦɿɧɨɤɢɫɥɨɬɧɢɣ ɫɤɨɪ, ɹɤɢɣ ɩɨɪɿɜɧɹɧɨ ɡ ɟɬɚɥɨɧɨɦ ɡɚɩɪɨɩɨɧɨɜɚɧɢɦ 

ɎȺɈ/ȼɈɈɁ. Ɉɬɪɢɦɚɧɿ ɞɚɧɿ ɧɚɜɟɞɟɧɨ ɭ ɬɚɛɥ. γ.1λ. 

Ɍɚɛɥɢɰɹ γ.1λ 

Ⱥɦɿɧɨɤɢɫɥɨɬɧɢɣ ɫɤɨɪ ɛɿɥɤɿɜ ɧɚɫɿɧɧɹ ɱɿɚ 

Ⱥɦɿɧɨɤɢɫɥɨɬɚ/ɜɦɿɫɬ 
ɎȺɈ/ȼɈɈɁ ɟɬɚɥɨɧ-

ɧɢɣ ɛɿɥɨɤ, ɦɝ/ɝ ɛɿɥɤɭ 

Ȼɿɥɨɤ ɧɚɫɿɧɧɹ ɱɿɚ, 

ɦɝ/ɝ ɛɿɥɤɭ 

Ⱥɦɿɧɨɤɢɫɥɨɬɧɢɣ 

ɫɤɨɪ., % 

ȱɡɨɥɟɣɰɢɧ 40 44,814 112,04 

Ʌɟɣɰɢɧ 70 80,666 115,24 

Ʌɿɡɢɧ 55 58,899 107,09 

Ɇɟɬɿɨɧɿɧ +ɐɢɫɬɟʀɧ 35 28,809 82,31 

Ɏɟɧɿɥɚɥɚɧɿɧ + Ɍɢɪɨɡɢɧ 60 97,951 163,25 

Ɍɪɟɨɧɿɧ 40 42,894 107,23 

Ɍɪɢɩɬɨɮɚɧ 10 14,085 140,85 

ȼɚɥɿɧ 50 67,222 134,44 
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ɇɚɜɟɞɟɧɿ ɞɚɧɿ ɫɜɿɞɱɚɬɶ, ɳɨ ɛɿɥɨɤ ɧɚɫɿɧɧɹ ɱɿɚ ɦɿɫɬɢɬɶ ɭɫɿ ɧɟɡɚɦɿɧɧɿ ɚɦɿɧɨ-

ɤɢɫɥɨɬɢ ɿ є ɩɨɜɧɨɰɿɧɧɢɦ, ɥɿɦɿɬɭɸɱɨɸ ɚɦɿɧɨɤɢɫɥɨɬɨɸ є ɦɟɬɿɨɧɿɧ + ɰɢɫɬɟʀɧ, ɚɦɿ-

ɧɨɤɢɫɥɨɬɧɢɣ ɫɤɨɪ ɹɤɢɯ ɞɨɪɿɜɧɸє 8β,γ1 %. 

Ɂɜɚɠɚɸɱɢ ɧɚ ɬɟ, ɳɨ ɧɚɫɿɧɧɹ ɱɿɚ ɦɿɫɬɢɬɶ γ0 % ɠɢɪɿɜ, ɩɪɨɜɟɞɟɧɨ ɞɨɫɥɿ-

ɞɠɟɧɧɹ ɥɿɩɿɞɧɨʀ ɫɤɥɚɞɨɜɨʀ. Ɋɟɡɭɥɶɬɚɬɢ ɚɧɚɥɿɡɭ ɧɚɜɟɞɟɧɨ ɭ ɬɚɛɥ. γ.β0. 

Ɍɚɛɥɢɰɹ γ.β0 

ɋɤɥɚɞ ɠɢɪɧɢɯ ɤɢɫɥɨɬ ɧɚɫɿɧɧɹ ɱɿɚ 
                                                                     Ч=γ, Щ ≤ 0,05 

ɀɢɪɧɿ ɤɢɫɥɨɬɢ 
Ɇɚɫɨɜɚ ɱɚɫɬɤɚ ɠɢɪɧɢɯ ɤɢɫɥɨɬ 

ȼɦɿɫɬ, ɝ ɇɚ ɫɭɯɭ ɦɚɫɭ, % 

ɇɚɫɢɱɟɧɿ  
           ɉɚɥɶɦɿɬɢɧɨɜɚ 

3,12 
2,13 

10,15 
6,93 

Ɇɨɧɨɧɟɧɚɫɢɱɟɧɿ  
           Ɉɥɟʀɧɨɜɚ 

2,23 
2,05 

7,25 
6,67 

ɉɇɀɄ 
           Ʌɿɧɨɥɟɜɚ 

23,3 
5,79 

78,34 
18,83 

           Ʌɿɧɨɥɟɧɨɜɚ 18,3 59,51 

ȱɧɲɿ ɠ.ɤ. 1,31 4,26 

 

Ȼɥɢɡɶɤɨ 78 % ɠɢɪɧɢɯ ɤɢɫɥɨɬ ɧɚɫɿɧɧɹ ɱɿɚ ɩɪɟɞɫɬɚɜɥɟɧɨ ɉɇɀɄ, ɞɨ 60 % 

ɹɤɢɯ ɦɿɫɬɹɬɶ ɥɿɧɨɥɟɧɨɜɭ ɠɢɪɧɭ ɤɢɫɥɨɬɭ. Ɋɟɡɭɥɶɬɚɬɢ ɞɨɫɥɿɞɠɟɧɧɹ ɩɿɞɬɜɟɪɞɠɭ-

ɸɬɶ, ɳɨ ɧɚɫɿɧɧɹ ɱɿɚ є ɞɠɟɪɟɥɨɦ ɉɇɀɄ, ɡ ɩɿɞɜɢɳɟɧɢɦ ɜɦɿɫɬɨɦ ɥɿɧɨɥɟɧɨɜɨʀ ɠɢ-

ɪɧɨʀ ɤɢɫɥɨɬɢ, ɹɤɟ ɦɨɠɧɚ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɜ ɹɤɨɫɬɿ ɞɠɟɪɟɥɚ ω-γ ɠɢɪɧɢɯ ɤɢɫɥɨɬ. 

Ⱦɨ 7,β5 % ɠɢɪɭ ɦɿɫɬɢɬɶ ɦɨɧɨɧɟɧɚɫɢɱɟɧɿ ɠɢɪɧɿ ɤɢɫɥɨɬɢ, ɫɟɪɟɞ ɹɤɢɯ ɞɨɦɿɧɭє 

ɨɥɟʀɧɨɜɚ ɠɢɪɧɚ ɤɢɫɥɨɬɚ. ɇɚɫɢɱɟɧɿ ɠɢɪɧɿ ɤɢɫɥɨɬɢ, ɹɤɢɯ ɭ ɧɚɫɿɧɧɿ ɱɿɚ ɦɿɫɬɢɬɶɫɹ 

ɛɿɥɹ 10 %, ɯɚɪɚɤɬɟɪɢɡɭɸɬɶɫɹ ɡɧɚɱɧɢɦ ɜɦɿɫɬɨɦ ɩɚɥɶɦɿɬɢɧɨɜɨʀ ɠɢɪɧɨʀ ɤɢɫɥɨɬɢ. 

 

3 .4 .2 .  Ⱦ ɨ ɫ ɥ ɿ ɞ ɠ ɟ ɧ ɧ ɹ  ɜ ɨ ɥ ɨ ɝ ɨ ɩ ɨ ɝ ɥ ɢ ɧ ɚ ɸ ɱ ɨ ʀ  ɬ ɚ  ɜ ɨ -

ɞ ɨ ɭ ɬ ɪ ɢ ɦ ɭ ɸ ɱ ɨ ʀ  ɡ ɞ ɚ ɬ ɧ ɨ ɫ ɬ ɿ  ɧ ɚ ɫ ɿ ɧ ɧ ɹ  ɱ ɿ ɚ  ɬ ɚ  ɥ ɶ ɨ ɧ ɭ .  ȼɪɚ-

ɯɨɜɭɸɱɢ ɛɥɢɡɶɤɢɣ ɯɿɦɿɱɧɢɣ ɫɤɥɚɞ ɧɚɫɿɧɧɹ ɱɿɚ ɬɚ ɥɶɨɧɭ, ɧɚɦɢ ɩɪɨɜɟɞɟɧɨ ɞɨɫɥɿ-

ɞɠɟɧɧɹ ɮɿɡɢɤɨ-ɯɿɦɿɱɧɢɯ ɩɨɤɚɡɧɢɤɿɜ ɧɚɫɿɧɧɹ ɱɿɚ ɿ ɥɶɨɧɭ ɞɥɹ ɜɢɡɧɚɱɟɧɧɹ ɞɨɰɿɥɶ-

ɧɨɫɬɿ ɜɢɤɨɪɢɫɬɚɧɧɹ ɫɯɢɥɶɧɨɝɨ ɞɨ ɧɚɛɭɯɚɧɧɹ ɨɥɿєɜɦɿɫɧɨɝɨ ɧɚɫɿɧɧɹ ɜ ɹɤɨɫɬɿ ɫɬɚ-
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ɛɿɥɿɡɚɬɨɪɚ ɩɪɢ ɜɢɪɨɛɧɢɰɬɜɿ ɯɚɪɱɨɜɢɯ ɩɪɨɞɭɤɬɿɜ. Ⱦɥɹ ɩɨɪɿɜɧɹɧɧɹ ɩɪɨɜɟɞɟɧɨ ɞɨ-

ɫɥɿɞɠɟɧɧɹ ɮɿɡɢɤɨ-ɯɿɦɿɱɧɢɯ ɜɥɚɫɬɢɜɨɫɬɟɣ ɧɚɫɿɧɧɹ ɥɶɨɧɭ, ɹɤɟ ɲɢɪɨɤɨ ɜɢɤɨɪɢɫɬɨ-

ɜɭєɬɶɫɹ ɭ ɯɚɪɱɨɜɿɣ ɩɪɨɦɢɫɥɨɜɨɫɬɿ ɍɤɪɚʀɧɢ. 

ɇɚɜɚɠɤɢ ɧɚɫɿɧɧɹ ɨɛɨɯ ɤɭɥɶɬɭɪ ɡɚɦɨɱɭɜɚɥɢ ɭ ɜɨɞɿ, ɩɪɢ ɤɿɦɧɚɬɧɿɣ ɬɟɦɩɟɪɚ-

ɬɭɪɿ ɿ ɜɢɬɪɢɦɭɜɚɥɢ ɪɿɡɧɿ ɩɪɨɦɿɠɤɢ ɱɚɫɭ. Ⱦɥɹ ɤɨɠɧɨɝɨ ɜɚɪɿɚɧɬɚ ɝɨɬɭɜɚɥɢ 10 ɧɚ-

ɜɚɠɨɤ ɩɨ 1 ɝ, ɹɤɿ ɩɨɦɿɳɚɥɢ ɭ ɦɟɬɚɥɟɜɿ ɩɟɪɮɨɪɨɜɚɧɿ ɫɬɚɤɚɧɱɢɤɢ ɿ ɡɚɧɭɪɸɜɚɥɢ ɭ 

ɜɨɞɭ. ɑɟɪɟɡ ɤɨɠɧɿ 5 ɯɜ ɨɞɧɭ ɿɡ ɧɚɜɚɠɨɤ ɜɢɣɦɚɥɢ, ɡɚɛɢɪɚɥɢ ɡɚɣɜɭ ɜɨɥɨɝɭ ɿ ɡɜɚɠɭ-

ɜɚɥɢ.  Ɉɬɪɢɦɚɧɿ ɞɚɧɿ ɫɜɿɞɱɚɬɶ ɩɪɨ ɿɧɬɟɧɫɢɜɧɢɣ ɩɪɢɪɿɫɬ ɦɚɫɢ ɧɚɫɿɧɧɹ ɱɿɚ ɩɪɨɬɹ-

ɝɨɦ ɭɫɶɨɝɨ ɩɪɨɰɟɫɭ ɡɚɦɨɱɭɜɚɧɧɹ ɧɚɫɿɧɧɹ, ɭ ɬɨɣ ɱɚɫ ɹɤ ɧɚɫɿɧɧɹ ɥɶɨɧɭ ɧɚɚɣɛɿɥɶɲ 

ɚɤɬɢɜɧɨ ɩɨɝɥɢɧɚє ɜɨɥɨɝɭ  ɥɢɲɟ ɜ ɩɟɪɲɿ 15 ɯɜ ɟɤɫɩɟɪɢɦɟɧɬɭ. Ɋɟɡɭɥɶɬɚɬɢ ɜɢɦɿ-

ɪɸɜɚɧɶ ɧɚɜɟɞɟɧɿ ɜ  ɬɚɛɥ. γ.β1. 

Ɍɚɛɥɢɰɹ γ.β1 

ȼɢɡɧɚɱɟɧɧɹ ɫɬɭɩɟɧɸ ɧɚɛɭɯɚɧɧɹ ɧɚɫɿɧɧɹ ɱɿɚ ɬɚ ɥьɨɧɭ 

Ɍɪ
ɢɜ

ɚɥ
ɿɫ

ɬɶ
 

ɡɚ
ɦɨ

ɱɭ
ɜɚ

ɧ-

ɧɹ
, ɯ

ɜ.
Ɇ

ɚɫ
ɚ,

 ɝ 

ɉ
ɪɢ

ɪɿ
ɫɬ

 

ɦɚ
ɫɢ

, ɝ
  τ , % 

 max 

–  τ 

lg( max 

–  τ ) Ɇ
ɚɫ

ɚ,
 ɝ 

ɉ
ɪɢ

ɪɿ
ɫɬ

 

ɦɚ
ɫɢ

, ɝ
  τ, % 

 max 

–  τ 

lg( max 

–  τ ) 

ɇɚɫɿɧɧɹ ɱɿɚ ɇɚɫɿɧɧɹ ɥɶɨɧɭ 

1 2 3 4 5 6 7 8 9 10 11 

1 4,24 3,24 324 715 2,854 2,15 1,15 115 118 2,072 

5 5,82 4,82 482 557 2,745 2,26 1,26 126 107 2,029 

10 6,04 5,04 504 535 2,728 2,41 1,41 141 60 1,778 

15 6,29 5,29 529 510 2,707 2,84 1,84 184 49 1,690 

20 8,31 7,31 731 308 2,489 2,87 1,87 187 46 1,663 

25 9,48 8,48 848 191 2,281 2,91 1,91 191 42 1,623 

30 10,51 9,51 951 88 1,944 2,95 1,95 195 38 1,579 

40 10,64 9,64 964 75 1,875 3,01 2,01 201 32 1,505 

50 10,78 9,78 978 61 1,785 3,09 2,09 209 24 1,380 

60 11,29 10,39 1039 – – 3,33 2,33 233 – – 

ɉɪɢɦɿɬɤɚμ max  – ɫɬɭɩɿɧɶ ɝɪɚɧɢɱɧɨɝɨ ɧɚɛɭɯɚɧɧɹ;   – ɫɬɭɩɿɧɶ ɧɚɛɭɯɚɧɧɹ 

ɞɨ ɩɟɜɧɨɝɨ ɦɨɦɟɧɬɭ ɱɚɫɭ. 
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ɉɿɫɥɹ ɫɬɚɬɢɫɬɢɱɧɨɝɨ ɨɛɪɨɛɥɟɧɧɹ, ɡɚ ɨɬɪɢɦɚɧɢɦɢ ɞɚɧɢɦɢ  ɩɨɛɭɞɨɜɚɧɨ 

ɝɪɚɮɿɤɢ ɡɦɿɧɢ ɫɬɭɩɟɧɹ ɧɚɛɭɯɚɧɧɹ ɜ ɡɚɥɟɠɧɨɫɬɿ ɜɿɞ ɱɚɫɭ, ɿ ɡɦɿɧɢ ɦɿɰɧɨɫɬɿ ɧɚ-

ɫɿɧɧɹ ɩɪɢ ɡɚɦɨɱɭɜɚɧɧɿ (ɪɢɫ. γ.1β).  

Ɉɬɪɢɦɚɧɿ ɞɚɧɿ ɫɜɿɞɱɚɬɶ, ɩɪɨ ɡɦɿɧɭ ɮɿɡɢɤɨ-ɯɿɦɿɱɧɢɯ ɩɨɤɚɡɧɢɤɿɜ ɧɚɫɿɧɧɹ 

ɥɶɨɧɭ ɬɚ ɱɿɚ ɩɪɢ ɡɚɦɨɱɭɜɚɧɧɿ. ɍ ɫɤɥɚɞɿ ɧɚɫɿɧɧɹ ɦɿɫɬɢɬɶɫɹ ɡɧɚɱɧɚ ɤɿɥɶɤɿɫɬɶ ɜɨ-

ɞɨɪɨɡɱɢɧɧɢɯ ɪɟɱɨɜɢɧ ɜɭɝɥɟɜɨɞɧɨʀ ɩɪɢɪɨɞɢ, ɧɚɹɜɧɿɫɬɶ ɹɤɢɯ ɨɛɭɦɨɜɥɸє ɡɦɿɧɭ 

ɫɬɭɩɟɧɸ ɧɚɛɭɯɚɧɧɹ ɿ ɩɪɢɪɨɫɬɭ ɦɚɫɢ ɩɪɢ ɧɚɛɭɯɚɧɧɿ ɜ ɨɛɨɯ ɤɭɥɶɬɭɪɚɯ.  

 

Ɋɢɫ.γ.1β. Ʉɿɧɟɬɢɤɚ ɡɦɿɧɢ ɫɬɭɩɟɧɸ ɧɚɛɭɯɚɧɧɹ ɧɚɫɿɧɧɹ ɭ ɜɨɞɧɨɦɭ ɫɟɪɟɞɨ-

ɜɢɳɿ. 1 – ɧɚɫɿɧɧɹ ɱɿɚ, β – ɧɚɫɿɧɧɹ ɥɶɨɧɭ. 

 

ɉɪɨɰɟɫ ɧɚɛɭɯɚɧɧɹ ɧɚɫɿɧɧɹ ɱɿɚ ɜɿɞɛɭɜɚєɬɶɫɹ ɛɿɥɶɲ ɿɧɬɟɧɫɢɜɧɨ, ɳɨ ɫɜɿɞ-

ɱɢɬɶ ɩɪɨ ɛɿɥɶɲɢɣ ɲɚɪ ɫɥɢɡɨɜɨʀ ɨɛɨɥɨɧɤɢ ɩɨɪɿɜɧɹɧɨ ɡ ɥɶɨɧɨɦ. ɇɚɣɛɿɥɶɲɢɣ 

ɩɪɢɪɿɫɬ ɦɚɫɢ ɧɚɫɿɧɧɹ ɱɿɚ ɫɩɨɫɬɟɪɿɝɚєɬɶɫɹ ɜ ɩɟɪɲɿ γ0 ɯɜ ɡɚɦɨɱɭɜɚɧɧɹ, ɭ ɬɨɣ ɱɚɫ 

ɹɤ ɩɪɨɰɟɫ ɧɚɛɭɯɚɧɧɹ ɫɥɢɡɨɜɨʀ ɨɛɨɥɨɧɤɢ ɥɶɨɧɭ ɦɚɣɠɟ ɡɚɤɿɧɱɭєɬɶɫɹ  ɱɟɪɟɡ 15 

ɯɜ, ɚ ɞɚɥɿ ɜɿɞɛɭɜɚєɬɶɫɹ ɧɟɡɧɚɱɧɟ ɜɨɞɨɩɨɝɥɢɧɟɧɧɹ ɡɚ ɪɚɯɭɧɨɤ ɯɿɦɿɱɧɨɝɨ ɫɤɥɚɞɭ 

ɫɚɦɨɝɨ ɡɟɪɧɚ ɧɚɫɿɧɧɹ.  

Ɇɿɰɧɿɫɬɶ ɧɚɫɿɧɧɹ ɱɿɚ ɬɚ ɥɶɨɧɭ ɤɨɪɟɥɸє ɡɿ ɫɬɭɩɟɧɟɦ ɧɚɛɭɯɚɧɧɹ  

(ɪɢɫ. γ.1γ).  

1 

2 
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Ɋɢɫ. γ.1γ. Ʉɿɧɟɬɢɤɚ ɡɦɿɧɢ ɦɿɰɧɨɫɬɿ ɧɚɫɿɧɧɹ ɩɪɢ ɡɚɦɨɱɭɜɚɧɧɿ.   

1 – ɧɚɫɿɧɧɹ ɥɶɨɧɭ, 2 – ɧɚɫɿɧɧɹ ɱɿɚ. 

 

Ɂɿ ɡɛɿɥɶɲɟɧɧɹɦ ɬɪɢɜɚɥɨɫɬɿ ɡɚɦɨɱɭɜɚɧɧɹ ɡɦɟɧɲɭєɬɶɫɹ ɦɿɰɧɿɫɬɶ ɡɟɪɧɚ ɧɚ-

ɫɿɧɧɹ. Ⱥɤɬɢɜɧɟ ɡɧɢɠɟɧɧɹ ɦɿɰɧɨɫɬɿ ɥɶɨɧɭ ɫɩɨɫɬɟɪɿɝɚєɬɶɫɹ ɭ ɩɟɪɲɿ 15 ɯɜ ɡɚɦɨɱɭ-

ɜɚɧɧɹ, ɩɿɫɥɹ ɱɨɝɨ ɧɚɫɿɧɧɹ ɥɶɨɧɭ ɫɬɚє ɤɪɢɯɤɢɦ, ɚ ɫɥɢɡ ɥɟɝɤɨ ɜɿɞɞɿɥɹєɬɶɫɹ ɿ ɩɟɪɟ-

ɯɨɞɢɬɶ ɭ ɜɨɞɧɟ ɫɟɪɟɞɨɜɢɳɟ. 

Ⱥɤɬɢɜɧɚ ɡɦɿɧɚ ɦɿɰɧɨɫɬɿ ɧɚɫɿɧɧɹ ɱɿɚ ɫɩɨɫɬɟɪɿɝɚєɬɶɫɹ ɭ ɩɟɪɲɿ  β0 ɯɜ ɡɚɦɨɱɭ-

ɜɚɧɧɹ, ɩɿɫɥɹ ɱɨɝɨ ɫɬɪɭɤɬɭɪɚ ɧɚɫɿɧɧɹ ɧɟ ɡɦɿɧɸєɬɶɫɹ, ɚ ɫɥɢɡɨɜɢɣ ɲɚɪ ɭ ɜɢɝɥɹɞɿ 

ɝɟɥɸ ɫɬɚє ɛɿɥɶɲ ɩɪɭɠɧɢɦ.  

Ɇɚɤɪɨɮɨɬɨɝɪɚɮɿʀ ɧɚɫɿɧɧɹ ɥɶɨɧɭ ɬɚ ɱɿɚ ɩɿɫɥɹ ɩɪɨɰɟɫɭ ɜɨɥɨɝɨɩɨɝɥɢɧɚɧɧɹ 

ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫ γ.14 ɬɚ γ.15. Ɏɨɬɨɝɪɚɮɿʀ ɜɢɤɨɧɚɧɨ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɧɚɫɚ-

ɞɨɱɧɢɯ ɥɿɧɡ ɞɥɹ ɡɦɟɧɲɟɧɧɹ ɞɢɫɬɚɧɰɿʀ ɮɨɤɭɫɭɜɚɧɧɹ ɞɨ 80 ɦɦ.  ɇɚ ɪɢɫɭɧɤɚɯ ɡɨ-

ɛɪɚɠɟɧɨ ɜɢɝɥɹɞ ɩɨɨɞɢɧɨɤɢɯ ɡɟɪɟɧ ɧɚɫɿɧɧɹ ɱɿɚ ɬɚ ɥɶɨɧɭ ɿ ʀɯ ɜɢɝɥɹɞ ɭ ɬɨɜɳɢɧɿ 

ɜɨɞɢ.  

 

 

1 

2 
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Ɋɢɫ.γ.14. Ɂɨɛɪɚɠɟɧɧɹ ɧɚɫɿɧɧɹ ɥɶɨɧɭ ɩɿɫɥɹ ɡɚɦɨɱɭɜɚɧɧɹ ɭ ɜɨɞɿ. 

 

  

Ɋɢɫ.γ.15. Ɂɨɛɪɚɠɟɧɧɹ ɧɚɫɿɧɧɹ ɱɿɚ ɩɿɫɥɹ ɡɚɦɨɱɭɜɚɧɧɹ ɭ ɜɨɞɿ. 

 

Ɇɚɤɪɨɫɤɨɩɿɱɧɟ ɡɨɛɪɚɠɟɧɧɹ ɨɥɿєɜɦɿɫɧɢɯ ɤɭɥɶɬɭɪ ɿɥɥɸɫɬɪɭє -, ɳɨ ɧɚ ɧɚ-

ɫɿɧɧɿ ɥɶɨɧɭ ɦɚɣɠɟ ɧɟ ɭɬɜɨɪɸєɬɶɫɹ ɩɨɜɟɪɯɧɟɜɨɝɨ ɝɟɥɟɜɨɝɨ ɲɚɪɭ, ɚ ɫɩɨɫɬɟɪɿɝɚ-

єɬɶɫɹ ɬɿɥɶɤɢ ɧɟɡɧɚɱɧɟ ɭɬɜɨɪɟɧɧɹ ɫɥɢɡɭ, ɳɨ ɫɩɪɢɱɢɧɹє ɫɤɥɟɸɜɚɧɧɹ ɧɚɫɿɧɧɹ ɦɿɠ 

ɫɨɛɨɸ. ɍ ɬɨɣ ɱɚɫ ɹɤ ɧɚɫɿɧɧɹ ɱɿɚ ɦɚє ɩɪɭɠɧɭ ɝɟɥɟɩɨɞɿɛɧɭ ɨɛɨɥɨɧɤɭ ɿ ɡɟɪɧɚ ɧɚ-

ɫɿɧɧɹ ɜɿɞɨɤɪɟɦɥɟɧɿ ɨɞɧɟ ɜɿɞ ɨɞɧɨɝɨ. 

ȼɢɡɧɚɱɟɧɨ, ɳɨ ɜɨɥɨɝɨɩɨɝɥɢɧɚɸɱɚ ɡɞɚɬɧɿɫɬɶ ɧɚɫɿɧɧɹ ɨɛɨɯ ɤɭɥɶɬɭɪ ɩɨɹɫ-

ɧɸєɬɶɫɹ ɭɬɜɨɪɟɧɧɹɦ ɧɚ ɩɨɜɟɪɯɧɿ ɤɨɠɧɨɝɨ ɡɟɪɧɚ ɧɚɫɿɧɧɹ ɝɟɥɟɩɨɞɿɛɧɨʀ ɨɛɨɥɨɧɤɢ, 

ɹɤɚ ɯɚɪɚɤɬɟɪɢɡɭєɬɶɫɹ ɡɧɚɱɧɢɦ ɜɦɿɫɬɨɦ ɜɨɞɨɪɨɡɱɢɧɧɢɯ ɯɚɪɱɨɜɢɯ ɜɨɥɨɤɨɧ.  

Ɂɞɚɬɧɿɫɬɶ ɧɚɫɿɧɧɹ ɱɿɚ ɞɨ ɫɥɢɡɨɭɬɜɨɪɟɧɧɹ ɩɨɹɫɧɸєɬɶɫɹ ɜɦɿɫɬɨɦ ɜɨɞɨɪɨɡ-

ɱɢɧɧɢɯ ɩɨɥɿɫɚɯɚɪɢɞɿɜ – ɩɟɧɬɨɡɚɧɿɜ, ɹɤɿ ɫɤɥɚɞɚɸɬɶ ɞɨ 8 % ɜɿɞ ɦɚɫɢ ɡɟɪɧɚ ɧɚɫɿɧ-
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ɧɹ. ɉɟɧɬɨɡɚɧɢ – ɰɟ ɜɢɫɨɤɨɦɨɥɟɤɭɥɹɪɧɿ ɩɨɥɿɫɚɯɚɪɢɞɢ, ɹɤɿ є ɩɪɨɞɭɤɬɚɦɢ ɩɨɥɿɦɟ-

ɪɢɡɚɰɿʀ ɩɟɧɬɨɡ, ɬɚ ɜɜɚɠɚɸɬɶɫɹ ɧɚɣɩɨɲɢɪɟɧɿɲɢɦ ɤɨɦɩɨɧɟɧɬɨɦ ɪɨɫɥɢɧɧɢɯ ɝɟɦɿ-

ɰɟɥɥɸɥɨɡ, ɚ ɬɚɤɨɠ ɩɟɧɬɨɡɚɧɢ – ɞɨɦɿɧɭɸɱɿ ɫɤɥɚɞɨɜɿ ɱɚɫɬɢɧɢ ɫɥɢɡɭ ɬɚ ɝɟɥɟɣ (ɝɭ-

ɦɦɿ) Д211, 212Ж. ɐɹ ɝɪɭɩɚ ɩɨɥɿɫɚɯɚɪɢɞɿɜ ɯɚɪɚɤɬɟɪɢɡɭєɬɶɫɹ ɡɞɚɬɧɿɫɬɸ ɞɨ ɭɬɜɨɪɟɧ-

ɧɹ ɜ’ɹɡɤɢɯ ɬɚ ɝɟɥɟɜɢɯ ɪɨɡɱɢɧɿɜ. ɍ ɧɚɫɿɧɧɹ ɱɿɚ ɝɭɦɿ ɫɤɨɧɰɟɧɬɪɨɜɚɧɿ ɧɚ ɩɨɜɟɪɯɧɿ 

ɡɟɪɧɚ ɿ ɡɚɛɟɡɩɟɱɭɸɬɶ ɜɨɥɨɝɨɩɨɝɥɢɧɚɧɧɹ ɧɚɫɿɧɧɹ ɱɿɚ ɞɥɹ ɣɨɝɨ ɩɨɞɚɥɶɲɨɝɨ ɩɪɨ-

ɪɨɫɬɚɧɧɹ. ɐɿ ɝɟɥɿ ɫɭɬɬєɜɨ ɜɩɥɢɜɚɸɬɶ ɧɚ ɫɬɪɭɤɬɭɪɧɨ-ɦɟɯɚɧɿɱɧɿ ɜɥɚɫɬɢɜɨɫɬɿ ɜɨɞ-

ɧɢɯ ɪɨɡɱɢɧɿɜ, ɭ ɹɤɢɯ ɩɪɨɯɨɞɢɬɶ ɩɪɨɰɟɫ ɜɨɥɨɝɨɩɨɝɥɢɧɚɧɧɹ, ɡɚɛɟɡɩɟɱɭɸɬɶ ɧɟɨɛ-

ɯɿɞɧɭ ɫɬɪɭɤɬɭɪɭ ɬɚ ɬɪɢɜɚɥɭ ɫɬɚɛɿɥɶɧɿɫɬɶ ɫɢɫɬɟɦɢ.  

Ɂɜɚɠɚɸɱɢ ɧɚ ɬɟ, ɳɨ ɬɟɯɧɨɥɨɝɿɹ ɛɿɥɶɲɨɫɬɿ ɯɚɪɱɨɜɢɯ ɩɪɨɞɭɤɬɿɜ ɩɟɪɟɞɛɚɱɚє 

ɜɢɤɨɪɢɫɬɚɧɧɹ ɿɧɝɪɟɞɿєɧɬɿɜ, ɳɨ ɦɚɸɬɶ ɪɿɡɧɢɣ ɪɿɜɟɧɶ ɪɇ ɫɟɪɟɞɨɜɢɳɚ, ɧɚɦɢ ɩɪɨ-

ɜɟɞɟɧɨ ɞɨɫɥɿɞɠɟɧɧɹ ɜɩɥɢɜɭ ɚɤɬɢɜɧɨʀ ɤɢɫɥɨɬɧɨɫɬɿ ɧɚ ɜɨɥɨɝɨɩɨɝɥɢɧɚɸɱɭ ɡɞɚɬ-

ɧɿɫɬɶ ɧɚɫɿɧɧɹ ɱɿɚ. Ⱦɥɹ ɰɶɨɝɨ ɫɭɯɟ ɧɚɫɿɧɧɹ ɡɚɦɨɱɭɜɚɥɢ ɧɚ ɩɟɜɧɿ ɩɪɨɦɿɠɤɢ ɱɚɫɭ ɭ 

ɪɿɞɢɧɿ ɡ ɪɿɡɧɢɦ ɪɇ ɫɟɪɟɞɨɜɢɳɚ (ɫɨɤɢ ɮɪɟɲ ɿɡ ɥɚɣɦɭ, ɹɛɥɭɤɚ, ɚɛɪɢɤɨɫɿɜ, ɦɨɥɨɤɨ, 

ɤɨɤɨɫɨɜɟ ɦɨɥɨɤɨ, ɤɭɪɹɱɢɣ ɛɭɥɶɣɨɧ, ɪɨɡɱɢɧ ɫɨɞɢ).  

 

Ɋɢɫ. γ.16. ȼɩɥɢɜ ɚɤɬɢɜɧɨʀ ɤɢɫɥɨɬɧɨɫɬɿ ɧɚ ɜɨɥɨɝɨɩɨɝɥɢɧɚɸɱɭ ɡɞɚɬɧɿɫɬɶ ɱɿɚ. 

 

Ɉɬɪɢɦɚɧɿ  ɪɟɡɭɥɶɬɚɬɢ ɫɜɿɞɱɚɬɶ, ɳɨ ɧɚɣɛɿɥɶɲ ɜɢɪɚɠɟɧɟ ɧɚɛɭɯɚɧɧɹ ɧɚɫɿɧɧɹ 

ɱɿɚ ɜɿɞɛɭɜɚєɬɶɫɹ ɩɪɢ ɚɤɬɢɜɧɿɣ ɤɢɫɥɨɬɧɨɫɬɿ ɜ ɿɧɬɟɪɜɚɥɿ 5,0 – 7,0 ɨɞ. ɇɚɛɭɯɚɧɧɹ ɜ 

ɤɢɫɥɨɦɭ ɫɟɪɟɞɨɜɢɳɿ ɩɪɨɯɨɞɢɬɶ ɦɟɧɲ ɿɧɬɟɧɫɢɜɧɨ ɿ ɦɚɤɫɢɦɚɥɶɧɢɣ ɩɪɢɪɿɫɬ ɦɚɫɢ 

ɫɬɚɧɨɜɢɬɶ ɛɥɢɡɶɤɨ 360 – 420 %. ɇɚɣɦɟɧɲ ɜɢɪɚɠɟɧɨ ɧɚɛɭɯɚɧɧɹ ɜɿɞɛɭɜɚєɬɶɫɹ ɭ 
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ɥɭɠɧɢɯ ɪɨɡɱɢɧɚɯ, ɞɟ ɜ ɪɟɡɭɥɶɬɚɬɿ γ0 ɯɜ ɡɚɦɨɱɭɜɚɧɧɹ ɦɚɫɚ ɱɿɚ ɡɛɿɥɶɲɭєɬɶɫɹ ɥɢ-

ɲɟ ɜɞɜɿɱɿ.  

Ɍɚɤɢɦ ɱɢɧɨɦ, ɧɚɫɿɧɧɹ ɱɿɚ є ɰɿɧɧɢɦ ɞɠɟɪɟɥɨɦ ɛɿɥɤɿɜ, ɠɢɪɿɜ ɬɚ ɜɭɝɥɟɜɨɞɿɜ, 

ɹɤɟ ɡɚ ɩɨɤɚɡɧɢɤɚɦɢ ɛɟɡɩɟɤɢ ɿ ɮɿɡɢɤɨ-ɯɿɦɿɱɧɢɦɢ ɜɥɚɫɬɢɜɨɫɬɹɦɢ ɦɨɠɧɚ ɜɢɤɨɪɢɫ-

ɬɨɜɭɜɚɬɢ ɭ ɹɤɨɫɬɿ ɫɬɪɭɤɬɭɪɨɭɬɜɨɪɸɜɚɱɚ ɩɪɢ ɜɢɪɨɛɧɢɰɬɜɿ ɯɚɪɱɨɜɢɯ ɩɪɨɞɭɤɬɿɜ. 

 ɉɪɢ ɦɨɞɟɥɸɜɚɧɧɿ ɪɟɰɟɩɬɭɪ ɧɟɨɛɯɿɞɧɨ ɜɪɚɯɨɜɭɜɚɬɢ ɚɤɬɢɜɧɭ ɤɢɫɥɨɬɧɿɫɬɶ 

ɯɚɪɱɨɜɨɝɨ ɫɟɪɟɞɨɜɢɳɚ ɿ ɮɿɡɢɤɨ-ɯɿɦɿɱɧɿ ɜɥɚɫɬɢɜɨɫɬɿ ɧɚɫɿɧɧɹ ɱɿɚ.  

ɋɥɿɞ ɡɚɡɧɚɱɢɬɢ, ɳɨ ɩɨɩɟɪɟɞɧɶɨ ɧɚɛɭɯɥɟ ɧɚɫɿɧɧɹ ɱɿɚ ɧɟ ɜɬɪɚɱɚє ɫɜɨєʀ ɜɨɥɨ-

ɝɨɭɬɪɢɦɭɸɱɨʀ ɡɞɚɬɧɨɫɬɿ ɩɿɞ ɱɚɫ ɡɦɿɲɭɜɚɧɧɹ ɡ ɿɧɲɢɦɢ ɪɟɰɟɩɬɭɪɧɢɦɢ ɤɨɦɩɨɧɟɧ-

ɬɚɦɢ, ɬɨɛɬɨ ɩɨɩɟɪɟɞɧɶɨ ɩɿɞɝɨɬɨɜɚɧɟ ɧɚɫɿɧɧɹ ɧɟ ɜɿɞɞɚє ɜɨɥɨɝɭ ɬɚ ɧɟ ɜɢɤɥɢɤɚє 

ɪɨɡɲɚɪɭɜɚɧɧɹ ɫɢɫɬɟɦɢ ɩɿɞ ɱɚɫ ɤɨɧɬɚɤɬɭ ɡ ɤɢɫɥɢɦɢ ɚɛɨ ɥɭɠɧɢɦɢ ɩɪɨɞɭɤɬɚɦɢ.  

Ɍɨɦɭ ɩɪɢ ɜɢɤɨɪɢɫɬɚɧɧɿ ɧɚɫɿɧɧɹ ɱɿɚ ɜ ɹɤɨɫɬɿ ɫɬɪɭɤɬɭɪɨɭɬɜɨɪɸɜɚɱɚ, ɞɥɹ 

ɫɤɨɪɨɱɟɧɧɹ ɬɟɯɧɨɥɨɝɿɱɧɨɝɨ ɰɢɤɥɭ ɜɢɪɨɛɧɢɰɬɜɚ, ɞɨɰɿɥɶɧɨ ɩɪɨɜɨɞɢɬɢ ɣɨɝɨ ɩɨɩɟ-

ɪɟɞɧɸ ɩɿɞɝɨɬɨɜɤɭ, ɡɚɦɨɱɭɸɱɢ ɭ ɩɪɨɞɭɤɬɚɯ ɡ ɪɿɞɤɨɸ ɤɨɧɫɢɫɬɟɧɰɿєɸ, ɪɇ ɫɟɪɟɞɨ-

ɜɢɳɚ ɹɤɢɯ ɡɧɚɯɨɞɢɬɶɫɹ ɜ ɦɟɠɚɯ 5,0 – 7,0 ɨɞ., ɧɚɩɪɢɤɥɚɞ, ɭ ɜɨɞɿ, ɦɨɥɨɰɿ, ɛɭɥɶɣɨ-

ɧɚɯ, ɫɨɤɚɯ.  

ȼɢɫɧɨɜɤɢ ɞɨ ɪɨɡɞɿɥɭ 3 

1. ɉɪɨɜɟɞɟɧɨ ɞɨɫɥɿɞɠɟɧɧɹ ɯɿɦɿɱɧɨɝɨ ɫɤɥɚɞɭ ɹɞɪɚ ɜɨɥɨɫɶɤɨɝɨ ɝɨɪɿɯɭ β015 

– β016 ɪɨɤɿɜ ɜɪɨɠɚɸ ɉɿɜɞɧɹ ɍɤɪɚʀɧɢ. ȼɢɡɧɚɱɟɧɨ, ɳɨ ɨɫɧɨɜɧɚ ɦɚɫɚ ɫɭɯɢɯ ɪɟɱɨ-

ɜɢɧ ɫɤɥɚɞɚєɬɶɫɹ ɡ 6γ % ɠɢɪɿɜ ɿ ɞɨ 15,β % – ɛɿɥɤɿɜ.  

β. Ⱦɨɫɥɿɞɠɟɧɧɹ ɚɦɿɧɨɤɢɫɥɨɬɧɨɝɨ ɫɤɥɚɞɭ ɬɚ ɩɿɞɪɚɯɨɜɚɧɢɣ ɚɦɿɧɨɤɢɫɥɨɬɧɢɣ 

ɫɤɨɪ ɫɜɿɞɱɚɬɶ, ɳɨ ɛɿɥɨɤ ɹɞɪɚ ɜɨɥɨɫɶɤɨɝɨ ɝɨɪɿɯɭ є ɩɨɜɧɨɰɿɧɧɢɦ, ɚ ɥɿɦɿɬɭɸɱɨɸ 

ɚɦɿɧɨɤɢɫɥɨɬɨɸ є ɥɿɡɢɧ ɧɚ ɪɿɜɧɿ 51 %.  

γ. Ⱦɟɬɚɥɶɧɟ ɜɢɜɱɟɧɧɹ ɠɢɪɧɨɤɢɫɥɨɬɧɨɝɨ ɫɤɥɚɞɭ ɫɜɿɞɱɢɬɶ, ɳɨ ɥɿɩɿɞɧɚ ɱɚɫɬ-

ɤɚ ɛɿɥɶɲ ɧɿɠ ɧɚ 80 % ɫɤɥɚɞɚєɬɶɫɹ ɡ ɧɟɧɚɫɢɱɟɧɢɯ ɠɢɪɧɢɯ ɤɢɫɥɨɬ, ɡ ɹɤɢɯ 5γ % 

ɭɫɿɯ ɠɢɪɧɢɯ ɤɢɫɥɨɬ ɩɪɟɞɫɬɚɜɥɟɧɨ ɥɿɧɨɥɟɜɨɸ ɠɢɪɧɨɸ ɤɢɫɥɨɬɨɸ, ɚ 1β,7 % – ɥɿ-

ɧɨɥɟɧɨɜɨɸ ɠɢɪɧɨɸ ɤɢɫɥɨɬɨɸ, ɡɚɜɞɹɤɢ ɱɨɦɭ ɫɩɿɜɜɿɞɧɨɲɟɧɧɹ ɠɢɪɧɢɯ ɤɢɫɥɨɬ  

ω – γ ɬɚ ω – 6 ɡɧɚɯɨɞɢɬɶɫɹ ɧɚ ɪɿɜɧɿ 1μ4.  
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4. Ⱦɨɫɥɿɞɠɟɧɨ ɜɿɬɚɦɿɧɧɢɣ ɿ ɦɿɧɟɪɚɥɶɧɢɣ ɫɤɥɚɞ ɹɞɪɚ ɜɨɥɨɫɶɤɨɝɨ ɝɨɪɿɯɭ. 

Ɉɫɨɛɥɢɜɿɫɬɸ ɜɿɬɚɦɿɧɧɨɝɨ ɫɤɥɚɞɭ є ɜɢɫɨɤɢɣ ɜɦɿɫɬ ɜɿɬɚɦɿɧɭ ȿ, ɬɨɛɬɨ ɬɨɤɨɮɟɪɨɥɿɜ, 

ɹɤɿ ɜɢɤɨɧɭɸɬɶ ɪɨɥɶ ɚɧɬɢɨɤɫɢɞɚɧɬɿɜ Ɇɿɧɟɪɚɥɶɧɢɣ ɫɤɥɚɞ ɯɚɪɚɤɬɟɪɢɡɭєɬɶɫɹ ɡɧɚɱ-

ɧɢɦ ɜɦɿɫɬɨɦ ɤɚɥɿɸ, ɮɨɫɮɨɪɭ ɬɚ ɦɚɝɧɿɸ. 

5. Ⱦɨɫɥɿɞɠɟɧɨ ɦɨɠɥɢɜɨɫɬɿ ɩɨɩɟɪɟɞɧɶɨʀ ɩɿɞɝɨɬɨɜɤɢ ɹɞɪɚ ɜɨɥɨɫɶɤɨɝɨ ɝɨɪɿɯɭ 

ɦɟɬɨɞɨɦ ɤɨɪɨɬɤɨɬɟɪɦɿɧɨɜɨʀ ɜɢɫɨɤɨɬɟɦɩɟɪɚɬɭɪɧɨʀ ɨɛɪɨɛɤɢ ɬɚ ɲɥɹɯɨɦ ɞɨɜɝɨɬɪɢ-

ɜɚɥɨɝɨ ɡɚɦɨɱɭɜɚɧɧɹ ɿ ɜɨɥɨɝɨ-ɬɟɩɥɨɜɨɝɨ ɨɛɪɨɛɥɟɧɧɹ. Ⱦɨɜɟɞɟɧɨ, ɳɨ ɜɩɥɢɜ ɜɢɫɨ-

ɤɢɯ ɬɟɦɩɟɪɚɬɭɪ ɧɟɝɚɬɢɜɧɨ ɜɩɥɢɜɚє ɧɚ ɠɢɪɧɨɤɢɫɥɨɬɧɢɣ ɫɤɥɚɞ ɥɿɩɿɞɿɜ ɹɞɪɚ ɜɨɥɨ-

ɫɶɤɨɝɨ ɝɨɪɿɯɭ. ɏɪɨɦɚɬɨɝɪɚɮɿɱɧɣ ɚɧɚɥɿɡ ɫɤɥɚɞɭ ɠɢɪɧɢɯ ɤɢɫɥɨɬɚ ɬɚ ɞɨɫɥɿɞɠɟɧɧɹ 

ɹɤɿɫɧɢɯ ɩɨɤɚɡɧɢɤɿɜ ɠɢɪɭ – ɤɢɫɥɨɬɧɟ, ɣɨɞɧɟ, ɩɟɪɟɤɿɫɧɟ ɱɢɫɥɚ, ɫɜɿɞɱɚɬɶ, ɳɨ ɩɿɫɥɹ 

ɤɨɪɨɬɤɨɱɚɫɧɨɝɨ ɨɛɫɦɚɠɭɜɚɧɧɹ ɹɞɪɚ ɜɨɥɨɫɶɤɨɝɨ ɝɨɪɿɯɭ ɡɚ ɬɟɦɩɟɪɚɬɭɪɢ 180 –  

β00 °ɋ ɜɿɞɛɭɜɚєɬɶɫɹ ɜɬɪɚɬɚ ɉɇɀɄ, ɚ ʀɯ ɫɩɿɜɜɿɞɧɨɲɟɧɧɹ ɤɚɪɞɢɧɚɥɶɧɨ ɡɦɿɧɸєɬɶ-

ɫɹ ɿ ɡɧɚɯɨɞɢɬɶɫɹ ɧɚ ɪɿɜɧɿ 6,5 ɨɞ.  

6. Ɂɧɚɱɧɨɝɨ ɜɥɢɜɭ ɧɚ ɠɢɪɧɨɤɢɫɥɨɬɧɢɣ ɫɤɥɚɞ ɹɞɪɚ ɜɨɥɨɫɶɤɨɝɨ ɝɨɪɿɯɭ, ɩɿɫɥɹ 

10 ɝɨɞɢɧ ɡɚɦɨɱɭɜɚɧɧɹ ɿ ɩɪɨɜɚɪɸɜɚɧɧɹ ɭ ɤɢɩɥɹɱɿɣ ɜɨɞɿ, ɧɟ ɜɿɞɛɭɜɚєɬɶɫɹ, ɬɨɦɭ 

ɜɨɥɨɝɨ-ɬɟɩɥɨɜɚ ɨɛɪɨɛɤɚ ɦɨɠɟ ɛɭɬɢ ɪɟɤɨɦɟɧɞɨɜɚɧɚ, ɹɤ ɨɞɢɧ ɡ ɜɢɞɿɜ ɩɨɩɟɪɟɞɧɶɨʀ 

ɩɿɞɝɨɬɨɜɤɢ ɝɨɪɿɯɨɩɥɿɞɧɨʀ ɫɢɪɨɜɢɧɢ ɞɨ ɩɟɪɟɪɨɛɤɢ. 

7. Ⱦɨɫɥɿɞɠɟɧɨ ɜɩɥɢɜ ɩɨɩɟɪɟɞɧɶɨʀ ɨɛɪɨɛɤɢ ɧɚ ɫɬɭɩɿɧɶ ɪɨɡɩɚɞɭ ɤɨɦɩɥɟɤɫɿɜ 

ɮɿɬɢɧɨɜɨʀ ɤɢɫɥɨɬɢ. Ⱦɨɜɟɞɟɧɨ, ɳɨ ɞɨɜɝɨɬɪɢɜɚɥɟ ɡɚɦɨɱɭɜɚɧɧɹ ɞɨɡɜɨɥɹє ɡɦɟɧɲɢɬɢ 

ɜɦɿɫɬ ɮɿɬɚɬɿɜ ɭ ɹɞɪɿ ɜɨɥɨɫɶɤɨɝɨ ɝɨɪɿɯɭ ɞɨ 55 %. 

8. ȼɢɜɱɟɧɨ ɜɩɥɢɜ ɞɨɜɝɨɬɪɢɜɚɥɨɝɨ ɡɚɦɨɱɭɜɚɧɧɹ ɧɚ ɡɦɿɧɭ ɦɿɰɧɨɫɬɿ ɹɞɪɚ ɜɨ-

ɥɨɫɶɤɨɝɨ ɝɨɪɿɯɭ. Ɍɚɤ ɬɪɢɜɚɥɟ ɡɚɦɨɱɭɜɚɧɧɹ ɭ ɜɨɞɿ ɛɟɡ ɞɨɞɚɬɤɨɜɨɝɨ ɧɚɝɪɿɜɚɧɧɹ 

ɩɪɢɜɨɞɢɬɶ ɞɨ ɡɧɢɠɟɧɧɹ ɦɿɰɧɨɫɬɿ ɹɞɪɚ ɭ 18 ɪɚɡɿɜ, ɳɨ ɧɟɝɚɬɢɜɧɨ ɜɩɥɢɜɚє ɧɚ ɩɪɨ-

ɰɟɫ ɩɨɞɚɥɶɲɨʀ ɩɟɪɟɪɨɛɤɢ ɹɞɪɚ ɜɨɥɨɫɶɤɨɝɨ ɝɨɪɿɯɚ. 

λ. Ɉɛʉɪɭɧɬɨɜɚɧɨ ɬɟɯɧɨɥɨɝɿɱɧɿ ɩɚɪɚɦɟɬɪɢ ɜɢɝɨɬɨɜɥɟɧɧɹ ɝɨɪɿɯɨɜɢɯ ɞɢɫɩɟɪ-

ɫɿɣ, ɹɤɿ ɫɥɭɠɚɬɶ ɧɚɩɿɜɮɚɛɪɢɤɚɬɨɦ ɞɥɹ ɜɢɝɨɬɨɜɥɟɧɧɹ ɛɟɡɚɥɤɨɝɨɥɶɧɢɯ ɧɚɩɨʀɜ. Ⱦɨ-

ɫɥɿɞɠɟɧɨ ɦɨɠɥɢɜɨɫɬɿ ɜɢɤɨɪɢɫɬɚɧɧɹ ɪɿɡɧɢɯ ȽɆ ɬɚ ɨɛɥɚɞɧɚɧɧɹ ɪɿɡɧɨʀ ɩɨɬɭɠɧɨɫ-

ɬɿ, ɡ ɪɿɡɧɨɸ ɬɪɢɜɚɥɿɫɬɸ ɜɢɪɨɛɧɢɰɬɜɚ. ɇɚ ɨɫɧɨɜɿ ɨɪɝɚɧɨɥɟɩɬɢɱɧɢɯ ɬɚ ɮɿɡɢɤɨ-

ɯɿɦɿɱɧɢɯ ɩɨɤɚɡɧɢɤɿɜ, ɡɨɤɪɟɦɚ ɫɬɚɛɿɥɶɧɨɫɬɿ ɬɚ ɦɭɬɧɨɫɬɿ ɨɬɪɢɦɚɧɢɯ ɫɢɫɬɟɦ, ɜɢ-
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ɡɧɚɱɟɧɨ, ɳɨ ȽɆ 1μ7 є ɨɩɬɢɦɚɥɶɧɢɦ ɞɥɹ ɜɢɝɨɬɨɜɥɟɧɧɹ ɧɚɩɿɜɮɚɛɪɢɤɚɬɿɜ ɡ ɹɞɪɚ 

ɜɨɥɨɫɶɤɨɝɨ ɝɨɪɿɯɭ ɞɥɹ ɩɨɞɚɥɶɲɨɝɨ ɜɢɤɨɪɢɫɬɚɧɧɹ ɭ ɫɤɥɚɞɿ ɧɚɩɨʀɜ.  

10. Ⱦɨɫɥɿɞɠɟɧɨ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɛɿɥɤɨɜɨʀ ɝɥɨɛɭɥɢ ɬɚ ɪɨɡɪɚɯɨɜɚɧɨ ɪɨɡɦɿɪɢ 

ʀʀ ɫɤɥɚɞɨɜɢɯ, ɳɨ ɩɨɹɫɧɸɸɬɶ ɦɨɠɥɢɜɿɫɬɶ ɫɬɚɛɿɥɿɡɚɰɿʀ ɬɨɧɤɨɞɢɫɩɟɪɧɨʀ ɫɢɫɬɟɦɢ 

ɤɨɥɨʀɞɧɨɝɨ ɬɢɩɭ ɛɿɥɤɚɦɢ ɡɿ ɡɦɟɧɲɟɧɢɦ ɜɦɿɫɬɨɦ ɧɟɩɨɥɹɪɧɢɯ ɡɚɥɢɲɤɿɜ. 

11. ɉɪɨɜɟɞɟɧɨ ɫɟɞɢɦɟɧɬɚɰɿɣɧɢɣ ɬɚ ɦɿɤɪɨɫɬɪɤɭɤɬɭɪɧɢɣ ɚɧɚɥɿɡɢ, ɧɚ ɨɫɧɨɜɿ 

ɹɤɢɯ ɪɨɡɪɚɯɨɜɚɧɨ ɣɦɨɜɿɪɧɿ ɪɨɡɦɿɪɢ ɞɢɫɩɟɪɫɧɢɯ ɱɚɫɬɢɧɨɤ ɬɚ ɠɢɪɨɜɢɯ ɤɭɥɶɨɤ 

ɝɨɪɿɯɨɜɨʀ ɫɢɫɬɟɦɢ, ɞɨɜɟɞɟɧɨ, ɳɨ ɨɬɪɢɦɚɧɿ ɞɢɫɩɟɪɫɿʀ ɩɪɟɞɫɬɚɜɥɹɸɬɶ ɫɨɛɨɸ ɦɧɨ-

ɠɢɧɧɿ ɟɦɭɥɶɫɿʀ ɬɢɩɭ ɜɨɞɚ/ɦɚɫɥɨ/ɜɨɞɚ. 

1β. ɇɚ ɨɫɧɨɜɿ ɮɿɡɢɤɨ-ɯɿɦɿɱɧɢɯ ɞɨɫɥɿɞɠɟɧɶ ɨɛʉɪɭɧɬɨɜɚɧɨ ɦɨɠɥɢɜɿɫɬɶ ɜɢ-

ɤɨɪɢɫɬɚɧɧɹ ɧɚɫɿɧɧɹ ɱɿɚ ɭ ɫɤɥɚɞɿ ɯɚɪɱɨɜɢɯ ɩɪɨɞɭɤɬɿɜ. Ɇɟɬɨɞɨɦ ɩɨɪɿɜɧɹɥɶɧɨɝɨ 

ɚɧɚɥɿɡɭ ɜɨɥɨɝɨɭɬɪɢɦɭɸɱɨʀ ɡɞɚɬɧɨɫɬɿ ɧɚɫɿɧɧɹ ɱɿɚ ɿ ɥɶɨɧɭ ɞɨɜɟɞɟɧɨ, ɳɨ ɧɚɫɿɧɧɹ 

ɱɿɚ ɭɬɪɢɦɭє ɭ γ – 4 ɪɚɡɢ ɛɿɥɶɲɟ ɜɨɥɨɝɢ ɧɿɠ ɧɚɫɿɧɧɹ ɥɶɨɧɭ, ɦɨɠɟ ɧɚɛɭɯɚɬɢ ɭ      

10 – 1β ɪɚɡɿɜ ɛɿɥɶɲɟ, ɧɿɠ ɦɚɫɚ ɫɭɯɨʀ ɧɚɜɚɠɤɢ ɿ ɭɬɪɢɦɭɜɚɬɢ ɜɨɥɨɝɭ. 

1γ. Ⱦɨɫɥɿɞɠɟɧɨ ɜɩɥɢɜ ɚɤɬɢɜɧɨʀ ɤɢɫɥɨɬɧɨɫɬɿ ɧɚ ɫɬɭɩɿɧɶ ɧɚɛɭɯɚɧɧɹ ɧɚɫɿɧɧɹ 

ɱɿɚ. ȼɢɡɧɚɱɟɧɨ, ɳɨ ɧɚɣɛɿɥɶɲ ɚɤɬɢɜɧɨ ɧɚɫɿɧɧɹ ɱɿɚ ɧɚɛɭɯɚє ɩɪɢ ɪɇ ɫɟɪɟɞɨɜɢɳɚ ɧɚ 

ɪɿɜɧɿ 5,0 – 7,0 ɨɞ. 
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ɊɈɁȾȱɅ 4 

 

ɊɈɁɊɈȻɄȺ ɌȿɏɇɈɅɈȽȱɃ ɏȺɊɑɈȼɂɏ ɉɊɈȾɍɄɌȱȼ ɇȺ 

ɈɋɇɈȼȱ ȽɈɊȱɏɈɉɅȱȾɇɈȲ ɌȺ ɇȺɋȱɇɇȿȼɈȲ ɋɂɊɈȼɂɇɂ 

 

 Ɋɟɡɭɥɶɬɚɬɢ ɞɨɫɥɿɞɠɟɧɧɹ ɯɿɦɿɱɧɨɝɨ ɫɤɥɚɞɭ ɿ ɮɿɡɢɤɨ-ɯɿɦɿɱɧɢɯ ɜɥɚɫɬɢɜɨɫɬɟɣ 

ɹɞɪɚ ɜɨɥɨɫɶɤɨɝɨ ɝɨɪɿɯɚ ɬɚ ɧɚɫɿɧɧɹ ɱɿɚ ɫɜɿɞɱɚɬɶ, ɳɨ ɞɚɧɚ ɪɨɫɥɢɧɧɚ ɫɢɪɨɜɢɧɚ є 

ɛɚɝɚɬɨɸ ɧɚ ɩɨɠɢɜɧɿ, ɛɿɨɥɨɝɿɱɧɨ ɿ ɮɿɡɿɨɥɨɝɿɱɧɨ ɰɿɧɧɿ ɫɤɥɚɞɨɜɿ, ɧɟ ɦɿɫɬɢɬɶ ɬɨɤɫɢ-

ɱɧɢɯ ɿ ɧɟɛɟɡɩɟɱɧɢɯ ɞɥɹ ɡɞɨɪɨɜ’ɹ ɥɸɞɢɧɢ ɪɟɱɨɜɢɧ. Ɏɿɡɢɤɨ-ɯɿɦɿɱɧɿ ɿ ɪɟɨɥɨɝɿɱɧɿ 

ɜɥɚɫɬɢɜɨɫɬɿ ɞɨɫɥɿɞɧɨʀ ɫɢɪɨɜɢɧɢ ɞɨɡɜɨɥɹɸɬɶ ɪɨɡɪɨɛɥɹɬɢ ɩɪɨɞɭɤɬɢ ɯɚɪɱɭɜɚɧɧɹ ɡ 

ɜɢɪɚɠɟɧɢɦ ɨɡɞɨɪɨɜɱɢɦ ɜɩɥɢɜɨɦ ɧɚ ɨɪɝɚɧɿɡɦ ɥɸɞɢɧɢ.  

   

4.1 Ɋɨɡɪɨɛɤɚ ɪɟɰɟɩɬɭɪɧɨɝɨ ɫɤɥɚɞɭ ɿ ɬɟɯɧɨɥɨɝɿʀ ɜɢɪɨɛɧɢɰɬɜɚ ɧɚɩɨɸ ɧɚ 
ɨɫɧɨɜɿ ɝɨɪɿɯɨɩɥɿɞɧɨʀ ɫɢɪɨɜɢɧɢ 

 

ɉɪɨɜɟɞɟɧɿ ɞɨɫɥɿɞɠɟɧɧɹ ɞɨɡɜɨɥɹɸɬɶ ɫɬɜɟɪɞɠɭɜɚɬɢ, ɳɨ ɡɚ ɜɦɿɫɬɨɦ ɧɟɡɚ-

ɦɿɧɧɢɯ ɩɨɥɿ ɧɟɧɚɫɢɱɟɧɢɯ ɠɢɪɧɢɯ ɤɢɫɥɨɬ, ɚ ɫɚɦɟ ω-γ ɿ ω-6, ɬɚ ʀɯ ɫɩɿɜɜɿɞɧɨɲɟɧ-

ɧɹɦ, ɹɤɟ ɜɿɞɩɨɜɿɞɚє ɜɢɦɨɝɚɦ ɎȺɈ/ȼɈɈɁ ɞɥɹ ɤɪɚɳɨɝɨ ʀɯ ɡɚɫɜɨɸɜɚɧɧɹ, ɜɨɥɨɫɶ-

ɤɢɣ ɝɨɪɿɯ є ɧɚɣɛɿɥɶɲ ɰɿɧɧɨɸ ɫɢɪɨɜɢɧɨɸ ɩɨɪɿɜɧɹɧɨ ɡ ɿɧɲɢɦɢ ɝɨɪɿɯɨɩɥɿɞɧɢɦɢ 

ɤɭɥɶɬɭɪɚɦɢ. Ɂɚ ɜɦɿɫɬɨɦ ɛɿɥɤɚ ɿ ɫɤɥɚɞɨɦ ɧɟɡɚɦɿɧɧɢɯ ɚɦɿɧɨɤɢɫɥɨɬ, ɜɨɥɨɫɶɤɢɣ ɝɨ-

ɪɿɯ, ɹɤ ɫɬɜɟɪɞɠɭɸɬɶ ɞɿєɬɨɥɨɝɢ, ɧɚɛɥɢɠɚєɬɶɫɹ ɞɨ ɪɢɛɢ, ɦɨɥɨɤɚ ɿ ɦ'ɹɫɚ Дβ1γЖ. 

Ɉɬɪɢɦɚɧɚ ɜɨɞɧɚ ɞɢɫɩɟɪɫɿɹ ɿɡ ɹɞɪɚ ɝɪɟɰɶɤɢɯ ɝɨɪɿɯɿɜ, ɳɨ ɦɿɫɬɢɬɶ ɡɧɚɱɧɭ ɤɿɥɶɤɿɫɬɶ 

ɩɨɠɢɜɧɢɯ, ɛɿɨɥɨɝɿɱɧɨ ɿ ɮɿɡɿɨɥɨɝɿɱɧɨ ɰɿɧɧɢɯ ɪɟɱɨɜɢɧ, є ɧɚɩɿɜɮɚɛɪɢɤɚɬɨɦ, ɹɤɢɣ 

ɞɨɰɿɥɶɧɨ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɜ ɹɤɨɫɬɿ ɨɫɧɨɜɢ ɞɥɹ ɤɨɧɫɬɪɭɸɜɚɧɧɹ ɛɟɡɚɥɤɨɝɨɥɶɧɢɯ 

ɧɚɩɨʀɜ. 

ɇɚɦɢ ɪɨɡɪɨɛɥɟɧɨ ɪɟɰɟɩɬɭɪɭ ɿ ɬɟɯɧɨɥɨɝɿɸ ɜɢɪɨɛɧɢɰɬɜɚ ɛɟɡɚɥɤɨɝɨɥɶɧɨɝɨ 

ɧɚɩɨɸ ɧɚ ɨɫɧɨɜɿ ɜɨɞɧɨʀ ɞɢɫɩɟɪɫɿʀ ɚɤɬɢɜɨɜɚɧɨɝɨ ɹɞɪɚ ɜɨɥɨɫɶɤɢɯ ɝɨɪɿɯɿɜ, ɹɤɭ 

ɨɬɪɢɦɚɥɢ ɩɿɫɥɹ 10-ɬɢɝɨɞɢɧɧɨɝɨ ɡɚɦɨɱɭɜɚɧɧɹ ɭ ɜɨɞɿ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɿ ɧɚɜɤɨɥɢɲ-

ɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ (β0 ± β) °ɋ, ɜɨɥɨɝɨ-ɬɟɩɥɨɜɨɝɨ ɨɛɪɨɛɥɟɧɧɹ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɿ 

ɤɢɩɥɹɱɨʀ ɜɨɞɢ (λ8 – 100) °ɋ ɿ ɞɜɨɫɬɚɞɿɣɧɨɝɨ ɩɨɞɪɿɛɧɟɧɧɹ, ɡ ɞɨɞɚɜɚɧɧɹɦ ɩɿɞɫɨ-
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ɥɨɞɠɭɜɚɥɚ ɞɥɹ ɨɬɪɢɦɚɧɧɹ ɤɪɚɳɢɯ ɫɦɚɤɨɜɢɯ ɜɥɚɫɬɢɜɨɫɬɟɣ. ɉɪɨɰɟɫ ɟɤɫɬɪɚɝɭɜɚɧ-

ɧɹ ɩɨɠɢɜɧɢɯ ɿ ɛɿɨɥɨɝɿɱɧɨ ɰɿɧɧɢɯ ɪɟɱɨɜɢɧ ɩɪɨɜɨɞɢɥɢ ɡɚ ɧɚɭɤɨɜɨ ɨɛʉɪɭɧɬɨɜɚɧɢ-

ɦɢ ɪɟɠɢɦɚɦɢ ɡɚɦɨɱɭɜɚɧɧɹ, ɜɨɥɨɝɨ-ɬɟɩɥɨɜɨɝɨ ɨɛɪɨɛɥɟɧɧɹ ɿ ɞɜɨɫɬɚɞɿɣɧɨɝɨ ɩɨɞ-

ɪɿɛɧɟɧɧɹ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɜɫɬɚɧɨɜɥɟɧɨʀ, ɫɬɚɬɢɫɬɢɱɧɨ ɨɛʉɪɭɧɬɨɜɚɧɨʀ ɩɨɬɭɠɧɨɫɬɿ 

ɛɥɟɧɞɟɪɚ ɞɥɹ ɩɨɞɪɿɛɧɟɧɧɹ ɚɤɬɢɜɨɜɚɧɨɝɨ ɹɞɪɚ ɜɨɥɨɫɶɤɨɝɨ ɝɨɪɿɯɚ. Ɋɟɰɟɩɬɭɪɭ ɪɨɡ-

ɪɨɛɥɟɧɨɝɨ ɧɚɩɨɸ ɩɪɟɞɫɬɚɜɥɟɧɨ ɭ ɬɚɛɥ. 4.1. 

Ɍɚɛɥɢɰɹ 4.1 

Ɋɟɰɟɩɬɭɪɧɢɣ ɫɤɥɚɞ ɧɚɩɨɸ ɡ ɹɞɪɚ ɜɨɥɨɫьɤɨɝɨ ɝɨɪɿɯɭ 

ȼɢɞ ɫɢɪɨɜɢɧɢ 
ȼɦɿɫɬ ɪɟɰɟɩɬɭɪɧɢɯ ɤɨɦɩɨɧɟɧɬɿɜ 

ɝ/100 ɝ ɝ/ɥ 

ɉɢɬɧɚ ɜɨɞɚ 83,2 832/831,8 

əɞɪɚ ɜɨɥɨɫɶɤɨɝɨ ɝɨɪɿɯɭ 14,3 143 

Ɏɪɭɤɬɨɡɚ ɚɛɨ 

ɋɬɟɜɿɨɡɢɞ 

2,5 

0,016 

25 

0,16 

 

Ɂɜɚɠɚɸɱɢ ɧɚ ɬɟ, ɳɨ ɧɚ ɫɶɨɝɨɞɧɿ ɫɩɨɫɬɟɪɿɝɚєɬɶɫɹ ɚɤɬɢɜɧɚ ɜɿɞɦɨɜɚ ɫɩɨɠɢ-

ɜɚɱɿɜ ɜɿɞ ɜɠɢɜɚɧɧɹ ɰɭɤɪɭ, ɭ ɹɤɨɫɬɿ ɩɿɞɫɨɥɨɞɠɭɜɚɱɚ ɨɛɪɚɧɨ ɧɚɬɭɪɚɥɶɧɢɣ ɩɪɢɪɨ-

ɞɧɢɣ ɩɿɞɫɨɥɨɞɠɭɜɚɱ – ɮɪɭɤɬɨɡɭ. ɉɨɪɿɜɧɹɧɨ ɡ ɰɭɤɪɨɦ ɮɪɭɤɬɨɡɚ ɦɚє ɦɟɧɲɢɣ ɝɥɿ-

ɤɿɦɿɱɧɢɣ ɿɧɞɟɤɫ ɬɚ ɜ 1,β – 1,8 ɪɚɡɢ ɛɿɥɶɲɭ ɫɨɥɨɞɤɿɫɬɶ. ɉɪɨɞɭɤɬɢ ɡ ɜɦɿɫɬɨɦ ɮɪɭɤ-

ɬɨɡɢ ɪɟɤɨɦɟɧɞɨɜɚɧɨ ɞɨ ɜɠɢɜɚɧɧɹ ɥɸɞɹɦ ɡ ɰɭɤɪɨɜɢɦ ɞɿɚɛɟɬɨɦ, ɳɨ ɪɨɡɲɢɪɸє 

ɤɨɥɨ ɫɩɨɠɢɜɚɱɿɜ ɪɨɡɪɨɛɥɟɧɨɝɨ ɝɨɪɿɯɨɜɨɝɨ ɧɚɩɨɸ. 

Ɍɚɤɨɠ ɭ ɹɤɨɫɬɿ ɚɥɶɬɟɪɧɚɬɢɜɧɨɝɨ ɩɿɞɫɨɥɨɞɠɭɜɚɥɚ ɦɨɠɥɢɜɨ ɜɢɤɨɪɢɫɬɨɜɭɜɚ-

ɬɢ ɫɬɟɜɿɨɡɢɞ. ȼɿɞɨɦɨ, ɳɨ ɞɚɧɢɣ ɰɭɤɪɨɡɚɦɿɧɧɢɤ ɞɨ 400 ɪɚɡɿɜ ɫɨɥɨɞɲɢɣ ɡɚ ɰɭɤɪɨ-

ɡɭ. ȼɠɢɜɚɧɧɹ ɫɬɟɜɿɨɡɢɞɭ ɪɟɤɨɦɟɧɞɨɜɚɧɨ ɥɸɞɹɦ, ɹɤɿ ɫɬɪɚɠɞɚɸɬɶ ɧɚ ɨɠɢɪɿɧɧɹ ɬɚ 

ɝɿɩɟɪɬɨɧɿɱɧɿ ɡɚɯɜɨɪɸɜɚɧɧɹ, ɚ ɬɚɤɨɠ ɫɩɨɠɢɜɚɱɚɦ ɿɡ ɰɭɤɪɨɜɢɦ ɞɿɚɛɟɬɨɦ. 

ɉɨɫɥɿɞɨɜɧɿɫɬɶ ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɨɩɟɪɚɰɿɣ ɡ ɜɢɪɨɛɧɢɰɬɜɚ ɜɨɞɧɨʀ ɝɨɪɿɯɨɜɨʀ ɞɢ-

ɫɩɟɪɫɿʀ ɿ ɝɨɪɿɯɨɜɨɝɨ ɧɚɩɨɸ ɧɚɜɟɞɟɧɨ ɧɚ ɪɢɫ. 4.1. 
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Ɋɢɫ. 4.1. Ɍɟɯɧɨɥɨɝɿɱɧɚ ɫɯɟɦɚ ɜɢɪɨɛɧɢɰɬɜɚ ɝɨɪɿɯɨɜɨɝɨ ɧɚɩɨɸ. 

əɞɪɚ ɜɨɥɨɫɶɤɨɝɨ ɝɨɪɿɯɭ 

 

ȱɧɫɩɟɤɰɿɹ 

 

             ɜɨɞɚ                Ɂɚɦɨɱɭɜɚɧɧɹ, τ= 10 ɝɨɞ,  Э= (β0 ± β) °ɋ 

 

 Ɋɟɬɟɥɶɧɟ ɩɪɨɦɢɜɚɧɧɹ 

      ɜɨɞɚ                            ɩɪɨɬɨɱɧɨɸ ɜɨɞɨɸ  τ = 180 ɫ  
  

                ɜɨɞɚ  

 

  ɜɨɞɚ                                    ȼɚɪɿɧɧɹ  
                          t= (98 – 100) °C, τ= 1β0 ɫ 

 

ɜɨɞɚ 

 

                       ɜɨɞɚ                           Ɂɦɿɲɭɜɚɧɧɹ   ȽɆ – 1:7      

 

ɉɨɞɪɿɛɧɟɧɧɹ ɛɥɟɧɞɟɪɨɦ ɭ ɜɨɞɧɨɦɭ ɫɟɪɟɞɨɜɢɳɿ 
І= λ00 ȼɬ, τ= 180 ɫ 

 

ɇɚɫɬɨɸɜɚɧɧɹ 

τ= 1800 ɫ 

 

ɉɨɜɬɨɪɧɟ ɩɨɞɪɿɛɧɟɧɧɹ 

N= λ00 ȼɬ, τ= 180 ɫ 

 

Ɏɿɥɶɬɪɭɜɚɧɧɹ 

 

Ƚɨɪɿɯɨɜɢɣ ɧɚɩɿɜɮɚɛɪɢɤɚɬ 

 

ɩɿɞɫɨɥɨɞɠɭɜɚɱ         Ɂɦɿɲɭɜɚɧɧɹ 

 

Ɂɛɟɪɿɝɚɧɧɹ ɝɨɪɿɯɨɜɨɝɨ ɧɚɩɨɸ 

t = (1 – 6) °C, τ = 7β ɝɨɞ 

ɇɟɪɨɡɱɢɧɧɢɣ ɡɚɥɢɲɨɤ 

   

Ɂɛɟɪɿɝɚɧɧɹ  
t= (1 – 6) °C, τ= 7β ɝɨɞ 
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Ⱦɥɹ ɜɢɝɨɬɨɜɥɟɧɧɹ ɧɚɩɨɸ ɨɱɢɳɟɧɿ ɹɞɪɚ ɜɨɥɨɫɶɤɢɯ ɝɨɪɿɯɿɜ ɡɜɚɠɭɜɚɥɢ ɬɚ 

ɡɚɦɨɱɭɜɚɥɢ ɭ ɜɨɞɿ ɩɪɨɬɹɝɨɦ 10 ɝɨɞɢɧ ɩɪɢ ȽɆ  1μ1 ɿ ɬɟɦɩɟɪɚɬɭɪɿ (β0 ± β) °ɋ. ɉɨ-

ɬɿɦ ɹɞɪɚ ɜɨɥɨɫɶɤɨɝɨ ɝɨɪɿɯɭ ɪɟɬɟɥɶɧɨ ɩɪɨɦɢɜɚɥɢ ɩɪɨɬɨɱɧɨɸ ɜɨɞɨɸ ɩɪɨɬɹɝɨɦ  

180 ɫ, ɡɚɥɢɜɚɥɢ ɤɢɩɥɹɱɨɸ ɜɨɞɨɸ ɬɚ ɩɪɨɜɨɞɢɥɢ ɜɨɥɨɝɨ-ɬɟɩɥɨɜɟ ɨɛɪɨɛɥɟɧɧɹ ɩɪɢ 

ɬɟɦɩɟɪɚɬɭɪɿ (λ8 – 100) ° ɋ ɩɪɨɬɹɝɨɦ 1β0 ɫ. ȼɨɞɭ ɡɥɢɜɚɥɢ, ɚ ɹɞɪɚ ɝɨɪɿɯɭ ɡɚɥɢɜɚɥɢ 

ɜɨɞɨɸ ȽɆ 1μ7 ɡ ɬɟɦɩɟɪɚɬɭɪɨɸ (β0 ± 2) ° ɋ. ɋɭɦɿɲ ɪɟɬɟɥɶɧɨ ɩɨɞɪɿɛɧɸɜɚɥɢ ɡɚ 

ɞɨɩɨɦɨɝɨɸ ɛɥɟɧɞɟɪɭ ɩɨɬɭɠɧɿɫɬɸ λ00 ȼɬ, ɩɪɨɬɹɝɨɦ 180 ɫ. ɉɿɫɥɹ ɧɚɫɬɨɸɜɚɧɧɹ 

ɩɨɞɪɿɛɧɟɧɨʀ ɫɭɦɿɲɿ ɩɪɨɬɹɝɨɦ 1800 ɫ, ɫɭɦɿɲ ɩɨɜɬɨɪɧɨɝɨ ɩɨɞɪɿɛɧɸɜɚɥɢ ɛɥɟɧɞɟ-

ɪɨɦ ɩɨɬɭɠɧɿɫɬɸ λ00 ȼɬ ɩɪɨɬɹɝɨɦ 180 ɫ, ɚɛɨ ɝɨɦɨɝɟɧɿɡɭɜɚɥɢ ɡɚ ɞɨɩɨɦɨɝɨɸ ɝɨɦɨ-

ɝɟɧɿɡɚɬɨɪɚ ɩɨɬɭɠɧɿɫɬɸ ɧɟ ɦɟɧɲɟ γ00 ȼɬ ɩɪɨɬɹɝɨɦ 180 ɫ. Ⱦɚɥɿ ɨɬɪɢɦɚɧɭ ɫɭɦɿɲ 

ɮɿɥɶɬɪɭɜɚɥɢ ɤɪɿɡɶ ɛɚɜɨɜɧɹɧɭ ɬɤɚɧɢɧɭ, ɚɛɨ ɤɚɩɪɨɧɨɜɟ ɫɢɬɨ, ɚɛɨ ɦɟɬɚɥɟɜɟ ɫɢɬɨ ɡ 

ɞɿɚɦɟɬɪɨɦ ɨɬɜɨɪɿɜ 0,4 – 0,5 ɦɦ.  

Ⱦɥɹ ɜɢɝɨɬɨɜɥɟɧɧɹ ɝɨɪɿɯɨɜɨɝɨ ɧɚɩɨɸ ɨɬɪɢɦɚɧɭ ɞɢɫɩɟɪɫɿɸ, ɹɤ ɝɨɪɿɯɨɜɢɣ 

ɧɚɩɿɜɮɚɛɪɢɤɚɬ, ɳɨ ɦɿɫɬɢɬɶ ɞɨ 46,8 % ɜɿɞ ɜɢɯɿɞɧɨʀ ɦɚɫɢ ɹɞɪɚ ɜɨɥɨɫɶɤɨɝɨ ɝɨɪɿɯɭ 

ɧɚ ɫɭɯɿ ɪɟɱɨɜɢɧɢ, ɡɦɿɲɭɜɚɥɢ ɡ ɩɿɞɫɨɥɨɞɠɭɜɚɱɟɦ ɮɪɭɤɬɨɡɨɸ ɚɛɨ ɫɬɟɜɿɨɡɢɞɨɦ ɬɚ 

ɡɛɟɪɿɝɚɥɢ ɜɿɞɩɨɜɿɞɧɨ ɞɨ ɜɤɚɡɚɧɢɯ ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɪɟɠɢɦɿɜ. 

ɉɿɫɥɹ ɮɿɥɶɬɪɭɜɚɧɧɹ ɞɢɫɩɟɪɫɿʀ, ɭɬɜɨɪɸєɬɶɫɹ ɧɟɪɨɡɱɢɧɧɢɣ ɡɚɥɢɲɨɤ, ɹɤɢɣ 

ɦɿɫɬɢɬɶ ɞɨ 5γ,β % ɜɿɞ ɜɢɯɿɞɧɨʀ ɦɚɫɢ ɹɞɪɚ ɜɨɥɨɫɶɤɨɝɨ ɝɨɪɿɯɭ ɧɚ ɫɭɯɿ ɪɟɱɨɜɢɧɢ. 

ɇɟɪɨɡɱɢɧɧɢɣ ɡɚɥɢɲɨɤ ɞɨɰɿɥɶɧɨ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɩɪɢ ɜɢɪɨɛɧɢɰɬɜɿ ɫɨɭɫɿɜ ɚɛɨ 

ɩɚɫɬ ɚɛɨ ɿɧɲɨʀ ɤɭɥɿɧɚɪɧɨʀ ɩɪɨɞɭɤɰɿʀ, ɞɥɹ ɩɿɞɜɢɳɟɧɧɹ ɛɿɨɥɨɝɿɱɧɨʀ ɰɿɧɧɨɫɬɿ, ɩɨɤ-

ɪɚɳɟɧɧɹ ɫɦɚɤɨɜɢɯ ɜɥɚɫɬɢɜɨɫɬɟɣ ɿ ɤɨɪɟɝɭɜɚɧɧɹ ɪɟɨɥɨɝɿɱɧɢɯ ɬɚ ɮɿɡɢɤɨ-ɯɿɦɿɱɧɢɯ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɯɚɪɱɨɜɢɯ ɩɪɨɞɭɤɬɿɜ. Ʉɨɦɩɥɟɤɫɧɟ ɜɢɤɨɪɢɫɬɚɧɧɹ ɫɢɪɨɜɢɧɢ ɞɨɡɜɨ-

ɥɹє ɜɢɤɨɪɢɫɬɚɬɢ ɹɞɪɚ ɜɨɥɨɫɶɤɢɯ ɝɨɪɿɯɿɜ ɭ ɩɨɜɧɨɦɭ ɨɛɫɹɡɿ, ɳɨ ɡɧɢɠɭє ɫɨɛɿɜɚɪ-

ɬɿɫɬɶ ɝɨɬɨɜɨʀ ɩɪɨɞɭɤɰɿʀ. Ⱦɨ ɝɨɥɨɜɧɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɯɚɪɱɨɜɢɯ ɩɪɨɞɭɤɬɿɜ ɜɿɞɧɨ-

ɫɹɬɶɫɹ ɨɪɝɚɧɨɥɟɩɬɢɱɧɿ ɜɥɚɫɬɢɜɨɫɬɿ. Ɉɪɝɚɧɨɥɟɩɬɢɱɧɭ ɨɰɿɧɤɭ ɧɚɩɨɸ ɧɚɜɟɞɟɧɨ ɭ 

ɬɚɛɥ. 4.β. 
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Ɍɚɛɥɢɰɹ 4.β 

Ɉɪɝɚɧɨɥɟɩɬɢɱɧɿ ɜɥɚɫɬɢɜɨɫɬɿ ɧɚɩɨɸ ɡ ɜɨɥɨɫьɤɨɝɨ ɝɨɪɿɯɚ 

ɉɨɤɚɡɧɢɤ  ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɧɚɩɨɸ 

Ɂɨɜɧɿɲɧɿɣ ɜɢɝɥɹɞ ɨɞɧɨɪɿɞɧɚ, ɧɟ ɩɪɨɡɨɪɚ ɪɿɞɢɧɚ 

Ʉɨɥɿɪ  ɜɿɞ ɛɿɥɨɝɨ ɞɨ ɤɪɟɦɨɜɨɝɨ 

Ɂɚɩɚɯ  ɜɥɚɫɬɢɜɢɣ ɝɨɪɿɯɚɦ  

ɋɦɚɤ  ɡ ɩɪɢɫɦɚɤɨɦ ɝɨɪɿɯɿɜ 

Ʉɨɧɫɢɫɬɟɧɰɿɹ  ɨɞɧɨɪɿɞɧɚ, ɬɹɝɭɱɚ 

 

Ɉɬɪɢɦɚɧɢɣ ɧɚɩɿɣ ɦɚє ɛɿɥɢɣ ɚɛɨ ɛɟɠɟɜɢɣ ɤɨɥɿɪ, ɨɞɧɨɪɿɞɧɭ ɤɨɧɫɢɫɬɟɧɰɿɸ, 

ɝɨɪɿɯɨɜɢɣ ɫɦɚɤ ɬɚ ɚɪɨɦɚɬ.  

ɉɪɨɜɟɞɟɧɨ ɞɨɫɥɿɞɠɟɧɧɹ ɜɦɿɫɬɭ ɨɫɧɨɜɧɢɯ ɩɨɠɢɜɧɢɯ ɿ ɛɿɨɥɨɝɿɱɧɨ ɰɿɧɧɢɯ 

ɪɟɱɨɜɢɧ ɭ ɝɨɬɨɜɨɦɭ ɧɚɩɨʀ, ɨɬɪɢɦɚɧɨɦɭ ɡɚ ɜɫɬɚɧɨɜɥɟɧɢɦɢ ɬɟɯɧɨɥɨɝɿɱɧɢɦɢ ɪɟ-

ɠɢɦɚɦɢ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɩɿɞɫɨɥɨɞɠɭɜɚɱɚ – ɮɪɭɤɬɨɡɢ (ɬɚɛɥ. 4.γ).  

Ɍɚɛɥɢɰɹ 4.γ 

ȼɦɿɫɬ ɩɨɠɢɜɧɢɯ ɪɟɱɨɜɢɧ ɭ ɝɨɪɿɯɨɜɨɦɭ ɧɚɩɨʀ  
Ч = β, Щ ≤ 0,05 

ɉɨɤɚɡɧɢɤ 
Ɇɚɫɨɜɚ ɱɚɫɬɤɚ 

ɝ/100 ɝ ɧɚ ɫɭɯɭ ɦɚɫɭ, ɝ /100 ɝ 

ɉɨɠɢɜɧɿ ɪɟɱɨɜɢɧɢ, ɝ 
Ȼɿɥɨɤ  2,275 19,78 
Ʌɿɩɿɞɢ 5,000 43,48 

ȼɭɝɥɟɜɨɞɢ, ɡ ɹɤɢɯ  
ɯɚɪɱɨɜɿ ɜɨɥɨɤɧɚ   

3,570 

1,570 
31,04 
13,65 

Ɂɨɥɚ  0,650 5,65 
ȼɨɞɚ  88,500 - 

ȼɿɬɚɦɿɧɢ, ɦɝ/100 ɝ 

ȼɿɬɚɦɿɧ ȼ1 0,032 0,28 
ȼɿɬɚɦɿɧ ȼγ  0,102 0,89 
ȼɿɬɚɦɿɧ ȼ6  0,056 0,49 
ȼɿɬɚɦɿɧ ɊɊ  0,391 3,40 
ȼɿɬɚɦɿɧ ɋ 0,410 3,57 
ȼɿɬɚɦɿɧ ȿ  0,184 1,60 
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ȼɦɿɫɬ ɛɿɨɥɨɝɿɱɧɨ ɰɿɧɧɢɯ ɪɟɱɨɜɢɧ ɭ ɫɤɥɚɞɿ ɝɨɬɨɜɨɝɨ ɧɚɩɨɸ ɤɨɥɢɜɚєɬɶɫɹ ɜ 

ɡɚɥɟɠɧɨɫɬɿ ɜɿɞ ɩɟɪɿɨɞɭ ɜɢɤɨɪɢɫɬɚɧɧɹ ɜɢɯɿɞɧɨʀ ɫɢɪɨɜɢɧɢ ɿ ɭɦɨɜ ʀʀ ɡɛɟɪɿɝɚɧɧɹ. 

əɞɪɚ ɜɨɥɨɫɶɤɨɝɨ ɝɨɪɿɯɭ ɭ ɨɫɿɧɧɶɨ-ɡɢɦɨɜɢɣ ɩɟɪɿɨɞ ɦɿɫɬɹɬɶ ɛɿɥɶɲɭ ɤɿɥɶɤɿɫɬɶ ɛɿɨ-

ɥɨɝɿɱɧɨ ɰɿɧɧɢɯ ɪɟɱɨɜɢɧ, ɭ ɩɨɪɿɜɧɹɧɧɿ ɡ ɜɟɫɧɹɧɨ-ɥɿɬɧɿɦ ɩɟɪɿɨɞɨɦ, ɬɨɦɭ ɧɚɩɨʀ, ɳɨ 

ɨɬɪɢɦɭɸɬɶ ɡ ɝɨɪɿɯɿɜ ɡ ɤɨɪɨɬɲɢɦ ɬɟɪɦɿɧɨɦ ɡɛɟɪɿɝɚɧɧɹ ɩɿɫɥɹ ɡɛɨɪɭ ɦɿɫɬɹɬɶ ɛɿɥɶ-

ɲɭ ɤɿɥɶɤɿɫɬɶ ɩɨɠɢɜɧɢɯ ɪɟɱɨɜɢɧ. ɇɚɣɛɿɥɶɲɭ ɱɚɫɬɤɭ ɯɚɪɱɨɜɢɯ ɪɟɱɨɜɢɧ, ɳɨ ɫɤɥɚ-

ɞɚє ɞɨ 4γ,5  % ɡɚɣɦɚɸɬɶ ɠɢɪɢ, ɛɥɢɡɶɤɨ 1λ,8  % ɫɤɥɚɞɚɸɬɶ ɛɿɥɤɢ ɬɚ γ1 % – ɜɭɝ-

ɥɟɜɨɞɢ. 

Ƚɨɪɿɯɨɜɢɣ ɧɚɩɿɣ, ɳɨ ɜɢɝɨɬɨɜɥɹɸɬɶ ɿɡ ɡɚɫɬɨɫɭɜɚɧɧɹɦ ɫɬɟɜɿɨɡɢɞɭ ɦɚє ɫɯɨ-

ɠɢɣ ɯɿɦɿɱɧɢɣ ɫɤɥɚɞ, ɨɫɧɨɜɧɚ ɪɿɡɧɢɰɹ ɭ ɜɦɿɫɬɿ ɜɭɝɥɟɜɨɞɿɜ, ɤɿɥɶɤɿɫɬɶ ɹɤɢɯ ɧɟ ɩɟ-

ɪɟɜɢɳɭє 1λ % ɬɚ ɜɢɪɚɠɚєɬɶɫɹ 1,λ ɝ/ 100 ɝ ɜɭɝɥɟɜɨɞɿɜ ɭ ɝɨɬɨɜɨɦɭ ɧɚɩɨʀ. 

Ⱦɥɹ ɨɛʉɪɭɧɬɭɜɚɧɧɹ ɛɿɨɥɨɝɿɱɧɨʀ ɰɿɧɧɨɫɬɿ ɛɿɥɤɿɜ ɝɨɪɿɯɨɜɨɝɨ ɧɚɩɨɸ, ɩɪɨɜɟ-

ɞɟɧɨ ɞɨɫɥɿɞɠɟɧɧɹ ɚɦɿɧɨɤɢɫɥɨɬɧɨɝɨ ɫɤɥɚɞɭ ɬɚ ɩɿɞɪɚɯɨɜɚɧɨ ɚɦɿɧɨɤɢɫɥɨɬɧɢɣ ɫɤɨɪ 

ɧɟɡɚɦɿɧɧɢɯ ɚɦɿɧɨɤɢɫɥɨɬ (ɬɚɛɥ. 4.4). 

 Ɍɚɛɥɢɰɹ 4.4 

Ⱥɦɿɧɨɤɢɫɥɨɬɧɢɣ ɫɤɥɚɞ ɿ ɯɿɦɿɱɧɢɣ ɫɤɨɪ ɧɟɡɚɦɿɧɧɢɯ ɚɦɿɧɨɤɢɫɥɨɬ ɧɚɩɨɸ 

ɉɪɨɞɨɜɠɟɧɧɹ ɬɚɛɥ. 4.γ 

ɉɨɤɚɡɧɢɤ 
Ɇɚɫɨɜɚ ɱɚɫɬɤɚ 

ɝ/100 ɝ ɧɚ ɫɭɯɭ ɦɚɫɭ, ɝ /100 ɝ 

Ɇɚɤɪɨɟɥɟɦɟɧɬɢ, ɦɝ/100 ɝ 

Ʉɚɥɿɣ 37,500 591,54 
Ɏɨɫɮɨɪ 20,672 326,09 
Ɇɚɝɧɿɣ 24,871 179,76 

ɇɟɡɚɦɿɧɧɚ 

Ⱥɦɿɧɨɤɢɫɥɨɬɚ 

ɎȺɈ/ȼɈɈɁ ɟɬɚɥɨɧ-

ɧɢɣ ɛɿɥɨɤ, ɦɝ/ɝ  

ȼɦɿɫɬ ɧɟɡɚɦɿɧɧɢɯ ɚɦɿ-

ɧɨɤɢɫɥɨɬ ɭ ɧɚɩɨʀ, ɦɝ/ɝ  

Ⱥɦɿɧɨɤɢɫɥɨɬɧɢɣ 

ɫɤɨɪ, % 

ȱɡɨɥɟɣɰɢɧ 40 28,953 72 

Ʌɟɣɰɢɧ 70 59,825 86 

Ʌɿɡɢɧ 55 34,675 63 

Ɇɟɬɿɨɧɿɧ + ɐɢɫɬɟʀɧ 35 31,246 89 

Ɍɪɢɩɬɨɮɚɧ 10 9,374 94 

Ɏɟɧɿɥɚɥɚɧɿɧ + Ɍɢɪɨɡɢɧ 60 63,508 106 



114 
 

 

 ɇɚɜɟɞɟɧɿ ɪɟɡɭɥɶɬɚɬɢ ɫɜɿɞɱɚɬɶ, ɳɨ ɛɿɥɤɢ ɜɨɥɨɫɶɤɨɝɨ ɝɨɪɿɯɭ, ɡɜɚɠɚɸɱɢ ɧɚ 

ʀɯ ɮɪɚɤɰɿɣɧɢɣ ɫɤɥɚɞ, ɟɤɫɬɪɚɝɭɸɬɶɫɹ ɡ ɹɞɪɚ ɫɢɪɨɜɢɧɢ ɧɟ ɪɿɜɧɨɦɿɪɧɨ. ɉɿɞɪɚɯɭɧɨɤ 

ɚɦɿɧɨɤɢɫɥɨɬɧɨɝɨ ɫɤɨɪɭ ɫɜɿɞɱɢɬɶ, ɳɨ ɧɚɣɛɿɥɶɲ ɞɟɮɿɰɢɬɧɨɸ ɚɦɿɧɨɤɢɫɥɨɬɨɸ є 

ɥɿɡɢɧ, ɜɦɿɫɬ ɹɤɨɝɨ ɩɨɪɿɜɧɹɧɨ ɡ ɟɬɚɥɨɧɨɦ ɫɤɥɚɞɚє 6γ %. 

Ɂɜɚɠɚɸɱɢ ɧɚ ɰɿɧɧɿɫɬɶ ɠɢɪɨɜɨʀ ɫɤɥɚɞɨɜɨʀ ɝɨɪɿɯɿɜ ɩɪɨɜɟɞɟɧɨ ɯɪɨɦɚɬɨɝɪɚɮɿ-

ɱɧɢɣ ɚɧɚɥɿɡ ɫɤɥɚɞɭ ɠɢɪɧɢɯ ɤɢɫɥɨɬ, ɳɨ ɦɿɫɬɹɬɶɫɹ ɭ ɝɨɪɿɯɨɜɨɦɭ ɧɚɩɨʀ (ɪɢɫ. 4.β). 

 

Ɋɢɫ. 4.β. ɏɪɨɦɚɬɨɝɪɚɦɚ ɠɢɪɧɨɤɢɫɥɨɬɧɨɝɨ ɫɤɥɚɞɭ ɝɨɪɿɯɨɜɨɝɨ ɧɚɩɨɸ 

 

Ɉɬɪɢɦɚɧɿ ɪɟɡɭɥɶɬɚɬɢ ɫɜɿɞɱɚɬɶ, ɳɨ ɞɨ ɫɤɥɚɞɭ ɠɢɪɧɢɯ ɤɢɫɥɨɬ ɝɨɪɿɯɨɜɨɝɨ 

ɧɚɩɨɸ ɜɯɨɞɢɬɶ 50 %  ɥɿɧɨɥɟɜɨʀ, βγ,8 % – ɨɥɟʀɧɨɜɨʀ ɬɚ  1β,7 % ɥɿɧɨɥɟɧɨɜɨʀ ɠɢɪ-

ɧɢɯ ɤɢɫɥɨɬ, ɳɨ ɫɜɿɞɱɢɬɶ ɩɪɨ ɪɿɜɧɨɦɿɪɧɟ ɟɤɫɬɪɚɝɭɜɚɧɧɹ ɥɿɩɿɞɧɨʀ ɫɤɥɚɞɨɜɨʀ ɡ ɹɞɪɚ 

ɜɨɥɨɫɶɤɨɝɨ ɝɨɪɿɯɭ ɭ ɞɢɫɩɟɪɫɿɣɧɟ ɫɟɪɟɞɨɜɢɳɟ. ɋɩɿɜɜɿɞɧɨɲɟɧɧɹ ɠɢɪɧɢɯ ɤɢɫɥɨɬ  

ω – γ ɬɚ ω – 6 ɡɛɟɪɿɝɚєɬɶɫɹ ɧɚ ɪɿɜɧɿ 1μ4. 

ɉɪɨɞɨɜɠɟɧɧɹ ɬɚɛɥ. 4.γ 

ɇɟɡɚɦɿɧɧɚ 

Ⱥɦɿɧɨɤɢɫɥɨɬɚ 

ɎȺɈ/ȼɈɈɁ ɟɬɚɥɨɧ-

ɧɢɣ ɛɿɥɨɤ, ɦɝ/ɝ  

ȼɦɿɫɬ ɧɟɡɚɦɿɧɧɢɯ ɚɦɿ-

ɧɨɤɢɫɥɨɬ ɭ ɧɚɩɨʀ, ɦɝ/ɝ  

Ⱥɦɿɧɨɤɢɫɥɨɬɧɢɣ 

ɫɤɨɪ, % 

Ɍɪɟɨɧɿɧ 40 47, 904 120 

ȼɚɥɿɧ 50 44,766 90 
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ȼɭɝɥɟɜɨɞɧɚ ɫɤɥɚɞɨɜɚ ɝɨɪɿɯɨɜɨɝɨ ɧɚɩɨɸ ɩɪɢ ɜɢɤɨɪɢɫɬɚɧɧɿ ɮɪɭɤɬɨɡɢ ɜ ɹɤɨ-

ɫɬɿ ɩɿɞɫɨɥɨɞɠɭɜɚɥɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɩɟɪɲɭ ɱɟɪɝɭ ɜɦɿɫɬɨɦ ɮɪɭɤɬɨɡɢ ɭ ɫɤɥɚɞɿ ɣɨɝɨ 

ɪɟɰɟɩɬɭɪɧɢɯ ɤɨɦɩɨɧɟɧɬɿɜ β5 ɝ ɧɚ 100 ɝ ɝɨɬɨɜɨɝɨ ɩɪɨɞɭɤɬɭ. 

Ƚɨɬɨɜɢɣ ɧɚɩɿɣ ɞɨɫɥɿɞɠɟɧɨ ɡɚ ɩɨɤɚɡɧɢɤɚɦɢ ɦɿɤɪɨɛɿɨɥɨɝɿɱɧɨʀ ɛɟɡɩɟɤɢ. Ⱦɨɫ-

ɥɿɞɠɟɧɧɹ ɩɪɨɜɨɞɢɥɢ ɭ ɡɪɚɡɤɚɯ ɜɿɞɪɚɡɭ ɩɿɫɥɹ ɜɢɝɨɬɨɜɥɟɧɧɹ ɿ ɩɿɫɥɹ ɩɟɜɧɢɯ ɩɪɨ-

ɦɿɠɤɿɜ ɡɛɟɪɿɝɚɧɧɹ – β4, 7β ɝɨɞ ɬɚ 7 ɞɿɛ ɭ ɯɨɥɨɞɢɥɶɧɿɣ ɲɚɮɿ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɿ  

(0 – 6) ° ɋ (ɬɚɛɥ. 4.5). 

Ɍɚɛɥɢɰɹ 4.5 

Ɇɿɤɪɨɛɿɨɥɨɝɿɱɧɿ ɩɨɤɚɡɧɢɤɢ ɹɤɨɫɬɿ ɧɚɩɨɸ ɡ ɹɞɪɚ ɜɨɥɨɫьɤɨɝɨ ɝɨɪɿɯɭ 

ɉɨɤɚɡɧɢɤɢ  
Ƚɪɚɧɢɱɧɨ   ɞɨɩɭ-
ɫɬɢɦɿ ɡɧɚɱɟɧɧɹ 

Ƚɨɬɨɜɢɣ ɩɪɨɞɭɤɬ 

ɩɿɫɥɹ ɜɢɝɨ-
ɬɨɜɥɟɧɧɹ 

β4 ɝɨɞ  
ɡɛɟɪɿɝɚɧɧɹ 

7β ɝɨɞ ɡɛɟ-
ɪɿɝɚɧɧɹ 

7 ɞɧɿɜ  
ɡɛɟɪɿɝɚɧɧɹ  

ɄɆȺɎȺɧɆ, 
ɄɍɈ/ɝ 

ɧɟ ɛɿɥɶɲɟ 

 1 ∙103 1β∙101 5,4∙102 8,6∙102 
ɛɿɥɶɲɟ 

 1 ∙103 

ɉɥɿɫɧɟɜɿ ɝɪɢɛɢ 
ɬɚ ɞɪɿɠɞɠɿ, 
ɄɍɈ/ɝ 

ɧɟ ɛɿɥɶɲɟ 10 
ɧɟ 

ɜɢɹɜɥɟɧɨ 

ɧɟ 

ɜɢɹɜɥɟɧɨ 

ɧɟ 

ɜɢɹɜɥɟɧɨ 

ɧɟ  
ɜɢɹɜɥɟɧɨ 

ɉɚɬɨɝɟɧɧɚ ɦɿɤ-
ɪɨɮɥɨɪɚ 

ɧɟ  
ɞɨɩɭɫɤɚєɬɶɫɹ 

ɧɟ 

ɜɢɹɜɥɟɧɨ 

ɧɟ 

ɜɢɹɜɥɟɧɨ 

ɧɟ 

ɜɢɹɜɥɟɧɨ 

ɧɟ 

ɜɢɹɜɥɟɧɨ 

ȻȽɉɄ (ɤɨɥɿ-
ɮɨɪɦɢ) ɜ 0,1 ɝ 

ɧɟ  
ɞɨɩɭɫɤɚєɬɶɫɹ 

ɧɟ 

ɜɢɹɜɥɟɧɨ 

ɧɟ 

ɜɢɹɜɥɟɧɨ 

ɧɟ 

ɜɢɹɜɥɟɧɨ 

ɧɟ 

ɜɢɹɜɥɟɧɨ 

Staphylococcus 

AЮrОЮЬ ɜ 1 ɝ 

ɧɟ  
ɞɨɩɭɫɤɚєɬɶɫɹ 

ɧɟ 

ɜɢɹɜɥɟɧɨ 

ɧɟ 

ɜɢɹɜɥɟɧɨ 

ɧɟ 

ɜɢɹɜɥɟɧɨ 

ɧɟ 

ɜɢɹɜɥɟɧɨ 

 

Ⱥɧɚɥɿɡ ɦɿɤɪɨɛɿɨɥɨɝɿɱɧɢɯ ɞɨɫɥɿɞɠɟɧɶ ɝɨɬɨɜɨɝɨ ɧɚɩɨɸ ɫɜɿɞɱɢɬɶ, ɳɨ ɣɨɝɨ 

ɞɨɰɿɥɶɧɨ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɜɩɪɨɞɨɜɠ 7β ɝɨɞ ɩɿɫɥɹ ɜɢɝɨɬɨɜɥɟɧɧɹ, ɡɚ ɭɦɨɜɢ ɡɛɟɪɿ-

ɝɚɧɧɹ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɿ (0 – 6) °ɋ. Ȼɿɥɶɲ ɬɪɢɜɚɥɟ ɡɛɟɪɿɝɚɧɧɹ ɫɩɪɢɹє ɪɨɡɜɢɬɤɭ ɩɚ-

ɬɨɝɟɧɧɨʀ ɦɿɤɪɨɮɥɨɪɢ. 

ɇɚ ɝɨɪɿɯɨɜɢɣ  ɧɚɩɿɣ ɪɨɡɪɨɛɥɟɧɨ ɬɢɦɱɚɫɨɜɿ ɬɟɯɧɨɥɨɝɿɱɧɿ ɤɚɪɬɤɢ. ɇɨɜɢɡɧɚ 

ɩɪɢɣɧɹɬɢɯ ɬɟɯɧɨɥɨɝɿɱɧɢɯ  ɪɿɲɟɧɶ ɡɚɯɢɳɟɧɚ ɩɚɬɟɧɬɨɦ ɧɚ ɤɨɪɢɫɧɭ ɦɨɞɟɥɶ № Ю 

β016 10γ65 ɬɚ ɩɚɬɟɧɬɨɢɦ ɧɚ ɜɢɧɚɯɿɞ № ɚ β016 070λ6. 

4 .1.1 .  Ɋ ɨ ɡ ɪ ɨ ɛ ɤ ɚ  ɪ ɟ ɰ ɟ ɩ ɬ ɭ ɪ ɢ  ɿ  ɬ ɟ ɯ ɧ ɨ ɥ ɨ ɝ ɿ ʀ  ɜ ɢ ɪ ɨ ɛ -

ɧ ɢ ɰ ɬ ɜ ɚ  ɦ ɨ ɥ ɨ ɱ ɧ ɢ ɯ  ɤ ɨ ɤ ɬ ɟ ɣ ɥ ɿ ɜ  ɧ ɚ  ɨ ɫ ɧ ɨ ɜ ɿ  ɝ ɨ ɪ ɿ ɯ ɨ ɜ ɨ ɝ ɨ  
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ɧ ɚ ɩ ɨ ɸ .  Ɂɧɚɱɧɨɸ ɩɨɩɭɥɹɪɧɿɫɬɸ ɧɚ ɫɶɨɝɨɞɧɿ ɤɨɪɢɫɬɭɸɬɶɫɹ ɪɿɡɧɨɦɚɧɿɬɧɿ ɧɚɩɨʀ 

ɧɚ ɦɨɥɨɱɧɿɣ ɨɫɧɨɜɿ – ɦɨɥɨɱɧɿ ɤɨɤɬɟɣɥɿ. Ɍɚɤɭ ɩɪɨɞɭɤɰɿɸ ɱɚɫɬɨ ɪɟɚɥɿɡɭɸɬɶ ɭ ɞɢ-

ɬɹɱɢɯ ɪɟɫɬɨɪɚɧɚɯ ɚɛɨ ɜɧɨɫɹɬɶ ɞɨ ɞɢɬɹɱɨɝɨ ɦɟɧɸ ɱɢ ɦɟɧɸ ɞɟɫɟɪɬɿɜ. Ȳɯ ɝɨɬɭɸɬɶ ɿɡ 

ɨɯɨɥɨɞɠɟɧɨɝɨ ɦɨɥɨɤɚ, ɫɢɪɨɩɿɜ ɬɚ ɫɜɿɠɢɯ ɚɛɨ ɡɚɦɨɪɨɠɟɧɢɯ ɹɝɿɞ ɬɚ ɮɪɭɤɬɿɜ. Ⱥɧɚ-

ɥɿɡ ɬɚɤɢɯ ɧɚɩɨʀɜ ɫɜɿɞɱɢɬɶ, ɳɨ ɧɚɣɛɿɥɶɲɨɸ ɩɨɩɭɥɹɪɧɿɫɬɸ ɤɨɪɢɫɬɭɸɬɶɫɹ ɧɚɩɨʀ ɡ 

ɩɥɨɞɨɜɢɦ ɧɚɩɨɜɧɸɜɚɱɚɦ. Ɍɨɦɭ ɛɭɥɨ ɜɢɪɿɲɟɧɨ ɞɨɫɥɿɞɢɬɢ ɦɨɠɥɢɜɿɫɬɶ ɡɚɦɿɧɢ 

ɦɨɥɨɤɚ ɬɜɚɪɢɧɧɨɝɨ ɩɨɯɨɞɠɟɧɧɹ ɡ ɠɢɪɧɿɫɬɸ γ,β % ɧɚ ɧɚɩɿɣ ɡ ɹɞɪɚ ɜɨɥɨɫɶɤɨɝɨ 

ɝɨɪɿɯɭ ɠɢɪɧɿɫɬɸ 5,0 % ɞɥɹ ɡɛɚɝɚɱɟɧɧɹ ɦɨɥɨɱɧɢɯ ɤɨɤɬɟɣɥɿɜ ɉɇɀɄ ɬɚ ɡɚɛɟɡɩɟ-

ɱɟɧɧɹ ɡɛɚɥɚɧɫɨɜɚɧɨɝɨ  ɫɩɿɜɜɿɞɧɨɲɟɧɧɹ ɠɢɪɧɢɯ ɤɢɫɥɨɬ ω-γ ɿ ω-6 ɞɥɹ ɤɪɚɳɨɝɨ 

ɡɚɫɜɨɸɜɚɧɧɹ. əɤ ɤɨɧɬɪɨɥɶ ɨɛɪɚɧɨ ɪɟɰɟɩɬɭɪɭ ɬɪɚɞɢɰɿɣɧɨɝɨ ɦɨɥɨɱɧɨɝɨ ɤɨɤɬɟɣ-

ɥɸ, ɜɡɹɬɨɝɨ ɡɿ ɡɛɿɪɧɢɤɚ ɪɟɰɟɩɬɭɪ ɤɭɥɿɧɚɪɧɢɯ ɜɢɪɨɛɿɜ. Ɋɟɰɟɩɬɭɪɢ ɦɨɥɨɱɧɢɯ ɤɨɤ-

ɬɟɣɥɿɜ ɧɚ ɨɫɧɨɜɿ ɤɨɪɨɜ’ɹɱɨɝɨ ɦɨɥɨɤɚ ɬɚ ɝɨɪɿɯɨɜɨɝɨ ɧɚɩɨɸ ɧɚɜɟɞɟɧɨ ɭ ɬɚɛɥ. 4.6. 

Ɍɚɛɥɢɰɹ 4.6 

Ɋɟɰɟɩɬɭɪɚ ɦɨɥɨɱɧɢɯ ɤɨɤɬɟɣɥɿɜ 

ȱɧɝɪɟɞɿєɧɬɢ Ɇɨɥɨɱɧɨ-ɩɥɨɞɨɜɢɣ №10β1* Ƚɨɪɿɯɨɜɨ-ɩɥɨɞɨɜɢɣ 

Ɇɨɥɨɤɨ 120 – 

Ƚɨɪɿɯɨɜɢɣ ɧɚɩɿɣ – 120 

ɋɢɪɨɩ ɩɥɨɞɨɜɢɣ ɧɚɬɭɪɚɥɶɧɢɣ  30 30 

ȼɢɯɿɞ 150 150 

*ɦɨɥɨɱɧɨ-ɩɥɨɞɨɜɢɣ ɤɨɤɬɟɣɥɶ, ɪɟɰɟɩɬɭɪɚ № 10β1 ɡɿ ɡɛɿɪɧɢɤɚ ɪɟɰɟɩɬɭɪ 

ɫɬɪɚɜ ɬɚ ɤɭɥɿɧɚɪɧɢɯ ɜɢɪɨɛɿɜ ɞɥɹ ɡɚɤɥɚɞɿɜ ɝɪɨɦɚɞɫɶɤɨɝɨ ɯɚɪɱɭɜɚɧɧɹ Дβ14Ж. 

Ɇɨɥɨɱɧɿ ɤɨɤɬɟɣɥɿ ɯɚɪɚɤɬɟɪɢɡɭɸɬɶɫɹ ɡɧɚɱɧɨɸ ɩɿɧɨɭɬɜɨɪɸɱɨɸ ɡɞɚɬɧɿɫɬɸ 

ɬɚ ɬɪɢɜɚɥɨɸ ɫɬɿɣɤɿɫɬɸ ɩɿɧɢ. Ⱦɥɹ ɦɨɠɥɢɜɨɫɬɿ ɡɚɦɿɧɢ ɦɨɥɨɤɚ ɬɜɚɪɢɧɧɨɝɨ ɩɨɯɨ-

ɞɠɟɧɧɹ ɧɚ ɝɨɪɿɯɨɜɢɣ ɧɚɩɿɣ ɧɚɦɢ ɞɨɫɥɿɞɠɟɧɨ ɩɿɧɨɭɬɜɨɪɸɸɱɭ ɡɞɚɬɧɿɫɬɶ ɬɚ ɫɬɿɣ-

ɤɿɫɬɶ ɩɿɧɢ ɝɨɪɿɯɨɜɨɝɨ ɧɚɩɨɸ. ɉɨɪɿɜɧɹɥɶɧɢɣ ɚɧɚɥɿɡ ɪɟɨɥɨɝɿɱɧɢɯ ɬɚ ɨɪɝɚɧɨɥɟɩɬɢ-

ɱɧɢɯ ɜɥɚɫɬɢɜɨɫɬɟɣ ɤɨɪɨɜ’ɹɱɨɝɨ ɦɨɥɨɤɚ ɬɚ ɝɨɪɿɯɨɜɨɝɨ ɧɚɩɨɸ ɧɚɜɟɞɟɧɨ ɭ  

ɬɚɛɥ. 4.7. 

 

Ɍɚɛɥɢɰɹ 4.7 

ɉɨɪɿɜɧɹɥьɧɢɣ ɚɧɚɥɿɡ ɤɨɪɨɜ’ɹɱɨɝɨ ɦɨɥɨɤɚ ɬɚ ɝɨɪɿɯɨɜɨɝɨ ɧɚɩɨɸ  
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ɉɨɤɚɡɧɢɤ  
Ʉɨɪɨɜ’ɹɱɟ ɦɨɥɨɤɨ Ƚɨɪɿɯɨɜɢɣ ɧɚɩɿɣ 

Ɏɿɡɢɤɨ-ɯɿɦɿɱɧɿ ɜɥɚɫɬɢɜɨɫɬɿ 

ɉɿɧɨɭɬɜɨɪɸɸɱɚ ɡɞɚɬɧɿɫɬɶ, %  290 189,5  

ɋɬɿɣɤɿɫɬɶ ɩɿɧɢ, %   85 103,8  

ɑɚɫ ɨɫɿɞɚɧɧɹ ɩɿɧɢ, ɫ  2,5 10,4  

Ƚɭɫɬɢɧɚ, ɤɝ/ɦ3      1027 1015  

 

Ɋɟɡɭɥɶɬɚɬɢ ɩɨɪɿɜɧɹɥɶɧɨɝɨ ɚɧɚɥɿɡɭ ɫɜɿɞɱɚɬɶ ɩɪɨ ɜɢɫɨɤɭ ɩɿɧɨɭɬɜɨɪɸɸɱɭ 

ɡɞɚɬɧɿɫɬɶ ɨɛɨɯ ɡɪɚɡɤɿɜ, ɫɬɿɣɤɿɫɬɶ ɩɿɧɢ ɬɚ ɱɚɫ ʀʀ ɨɫɿɞɚɧɧɹ ɡɧɚɱɧɨ ɜɢɳɿ ɭ ɧɚɩɨʀ ɡ 

ɹɞɪɚ ɜɨɥɨɫɶɤɨɝɨ ɝɨɪɿɯɭ, ɭ ɬɨɣ ɱɚɫ ɹɤ ɝɭɫɬɢɧɚ ɜɢɳɚ ɭ ɤɨɪɨɜ’ɹɱɨɦɭ ɦɨɥɨɰɿ. Ɉɬɠɟ, 

ɝɨɪɿɯɨɜɢɣ ɧɚɩɿɣ ɞɨɰɿɥɶɧɨ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɜ ɹɤɨɫɬɿ ɡɚɦɿɧɧɢɤɚ ɤɨɪɨɜ’ɹɱɨɝɨ ɦɨ-

ɥɨɤɚ ɭ ɫɤɥɚɞɿ ɦɨɥɨɱɧɢɯ ɤɨɤɬɟɣɥɿɜ, ɳɨ ɞɨɡɜɨɥɢɬɶ ɩɿɞɜɢɳɢɬɢ ɛɿɨɥɨɝɿɱɧɭ ɰɿɧɧɿɫɬɶ 

ɤɨɤɬɟɣɥɿɜ, ɡɛɚɝɚɬɢɬɢ ʀɯ ɉɇɀɄ ω-γ ɿ ω-6, ɩɨɤɪɚɳɢɬɢ ɪɟɨɥɨɝɿɱɧɿ ɜɥɚɫɬɢɜɨɫɬɿ. 

ɉɪɨɜɟɞɟɧɨ ɩɨɪɿɜɧɹɥɶɧɢɣ ɚɧɚɥɿɡ ɨɪɝɚɧɨɥɟɩɬɢɱɧɢɯ ɜɥɚɫɬɢɜɨɫɬɟɣ ɦɨɥɨɤɚ ɿ ɝɨɪɿɯɨ-

ɜɨɝɨ ɧɚɩɨɸ (ɪɢɫ. 4.γ).  

 

Ɋɢɫ. 4.γ. Ⱦɿɚɝɪɚɦɚ ɩɨɪɿɜɧɹɧɧɹ ɨɪɝɚɧɨɥɟɩɬɢɱɧɢɯ ɩɨɤɚɡɧɢɤɿɜ ɝɨɪɿɯɨɜɨɝɨ ɧɚ-

ɩɨɸ ɬɚ ɤɨɪɨɜ’ɹɱɨɝɨ ɦɨɥɨɤɚ. 

 

Ɋɨɡɪɨɛɥɟɧɢɣ ɧɚɩɿɣ ɦɚє ɛɿɥɶɲ ɜɢɪɚɠɟɧɢɣ ɚɪɨɦɚɬ ɬɚ ɛɿɥɶɲɭ ɫɨɥɨɞɤɿɫɬɶ ɧɿɠ 

ɤɨɪɨɜ’ɹɱɟ ɦɨɥɨɤɨ. ɋɭɬɬєɜɨɸ ɪɿɡɧɢɰɟɸ ɦɿɠ ɧɚɩɨɹɦɢ є ʀɯ ɤɨɥɶɨɪɨɜɚ ɝɚɦɦɚ, − ɤɨ-
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ɪɨɜ’ɹɱɟ ɦɨɥɨɤɨ ɦɚє ɜɢɪɚɠɟɧɢɣ ɡɜɢɱɧɢɣ ɞɥɹ ɫɩɨɠɢɜɚɱɚ ɛɿɥɢɣ ɤɨɥɿɪ, ɭ ɬɨɣ ɱɚɫ ɹɤ 

ɝɨɪɿɯɨɜɢɣ ɧɚɩɿɣ ɡɚɛɚɪɜɥɟɧɨ ɭ ɛɟɠɟɜɢɣ ɤɨɥɿɪ. 

ɉɪɨɜɟɞɟɧɨ ɩɨɪɿɜɧɹɥɶɧɢɣ ɚɧɚɥɿɡ ɪɟɨɥɨɝɿɱɧɢɯ ɬɚ ɨɪɝɚɧɨɥɟɩɬɢɱɧɢɯ ɩɨɤɚɡ-

ɧɢɤɢ ɧɚɩɨɸ AХЩrШ ɡ ɦɢɝɞɚɥɶɧɢɦ ɡɚɦɿɧɧɢɤɨɦ ɦɨɥɨɤɚ ɿ ɰɭɤɪɨɦ, ɹɤɢɣ ɜɢɪɨɛɥɹєɬɶ-

ɫɹ ɩɪɨɦɢɫɥɨɜɿɫɬɸ Ȼɟɥɶɝɿʀ Дβ15Ж (ɬɚɛɥ.4.8).  

Ɍɚɛɥɢɰɹ 4.8 

ɉɨɪɿɜɧɹɥьɧɢɣ ɚɧɚɥɿɡ ɪɟɨɥɨɝɿɱɧɢɯ ɜɥɚɫɬɢɜɨɫɬɟɣ ɝɨɪɿɯɨɜɢɯ ɧɚɩɨʀɜ 

ɉɨɤɚɡɧɢɤ 

ɇɚɩɨʀ 

Alpro Ɇɢɝɞɚɥɶɧɢɣ  

ɇɚ ɨɫɧɨɜɿ ɦɢɝɞɚɥɸ (ɤɨɧɬɪɨɥɶ) 

ɇɚ ɨɫɧɨɜɿ ɹɞɪɚ  

ɜɨɥɨɫɶɤɨɝɨ ɝɨɪɿɯɭ 

Ƚɭɫɬɢɧɚ, ɤɝ/ɦ3 1025  1015 

ȼ’ɹɡɤɿɫɬɶ, ɉɚ∙ɫ 1,6γ ∙10-3 1,487∙10-3 

ȼɦɿɫɬ ɫɭɯɢɯ ɪɟɱɨɜɢɧ, % 8 11,5 

 

ɇɚɜɟɞɟɧɿ ɞɚɧɿ ɫɜɿɞɱɚɬɶ ɩɪɨ ɫɯɨɠɿɫɬɶ ɪɟɨɥɨɝɿɱɧɢɯ ɩɨɤɚɡɧɢɤɿɜ ɪɨɡɪɨɛɥɟɧɨɝɨ 

ɝɨɪɿɯɨɜɨɝɨ ɧɚɩɨɸ ɬɚ ɧɚɩɨɸ, ɳɨ ɜɢɩɭɫɤɚєɬɶɫɹ ɩɪɨɦɢɫɥɨɜɿɫɬɸ ɡ ɦɢɝɞɚɥɶɧɨɝɨ ɝɨ-

ɪɿɯɭ. ɇɟɡɧɚɱɧɚ ɪɿɡɧɢɰɹ ɭ ɝɭɫɬɢɧɿ ɬɚ ɜ’ɹɡɤɨɫɬɿ ɡɪɚɡɤɿɜ ɩɨɜ’ɹɡɚɧɚ ɡ ɪɟɰɟɩɬɭɪɧɢɦ 

ɫɤɥɚɞɨɦ ɧɚɩɨʀɜ. ɉɿɞɜɢɳɟɧɿ ɡɧɚɱɟɧɧɹ ɪɟɨɥɨɝɿɱɧɢɯ ɜɥɚɫɬɢɜɨɫɬɟɣ AХЩrШ Ɇɢɝɞɚɥɶ-

ɧɢɣ ɩɨɜ’ɹɡɚɧɿ ɡ ɬɢɦ, ɳɨ ɞɨ ɪɟɰɟɩɬɭɪɧɨɝɨ ɫɤɥɚɞɭ ɧɚɩɨɸ ɜɯɨɞɢɬɶ ɫɬɚɛɿɥɿɡɚɬɨɪ ‒ 

ɝɟɥɥɚɧɨɜɚ ɤɚɦɿɞɶ, ɚ ɧɚɩɿɣ ɡ ɹɞɪɚ ɜɨɥɨɫɶɤɨɝɨ ɝɨɪɿɯɭ ɧɟ ɦɿɫɬɢɬɶ ɫɬɚɛɿɥɿɡɭɸɱɢɯ ɪɟ-

ɱɨɜɢɧ. ɉɨɪɿɜɧɹɥɶɧɢɣ ɚɧɚɥɿɡ ɨɪɝɚɧɨɥɟɩɬɢɱɧɢɯ ɜɥɚɫɬɢɜɨɫɬɟɣ ɧɚɩɨʀɜ ɡɨɛɪɚɠɟɧɨ ɭ 

ɜɢɝɥɹɞɿ ɞɿɚɝɪɚɦɢ (ɪɢɫ. 4.4). 

Ɉɛɢɞɜɚ ɡɪɚɡɤɢ ɦɚɸɬɶ ɩɪɢєɦɧɢɣ ɝɨɪɿɯɨɜɢɣ ɚɪɨɦɚɬ, ɩɪɢɬɚɦɚɧɧɢɣ ɫɢɪɨɜɢɧɿ 

ɡ ɹɤɨʀ ɜɢɝɨɬɨɜɥɟɧɿ ɧɚɩɨʀ, ɧɚ ɫɦɚɤ ɩɪɨɞɭɤɬɢ ɨɞɧɨɪɿɞɧɿ, ɧɿɠɧɿ, ɜ’ɹɡɤɿ. ɋɩɨɫɬɟɪɿɝɚ-

єɬɶɫɹ ɧɟɡɧɚɱɧɚ ɪɿɡɧɢɰɹ ɭ ɤɨɥɶɨɪɿ ɬɚ ɫɦɚɤɭ ɧɚɩɨʀɜ, ɳɨ ɩɨɜ’ɹɡɚɧɨ ɡ ɪɿɡɧɢɦ ɜɢɞɨɦ 

ɜɢɤɨɪɢɫɬɚɧɨʀ ɫɢɪɨɜɢɧɢ. 
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Ɋɢɫ. 4.4. Ⱦɿɚɝɪɚɦɚ ɩɨɪɿɜɧɹɧɧɹ ɨɪɝɚɧɨɥɟɩɬɢɱɧɢɯ ɩɨɤɚɡɧɢɤɿɜ ɝɨɪɿɯɨɜɢɯ ɧɚ-

ɩɨʀɜ ɡ ɦɢɝɞɚɥɸ ɬɚ ɜɨɥɨɫɶɤɨɝɨ ɝɨɪɿɯɭ. 

 

4.2 Ɋɨɡɪɨɛɤɚ ɪɟɰɟɩɬɭɪɢ ɿ ɬɟɯɧɨɥɨɝɿʀ ɭɧɿɜɟɪɫɚɥьɧɨʀ ɨɫɧɨɜɢ ɞɥɹ ɧɚɩɨʀɜ 
ɫɦɭɡɿ ɡɿ ɡɛɚɥɚɧɫɨɜɚɧɢɦ ɫɤɥɚɞɨɦ ɉɇɀɄ. 

 

 ɇɚ ɫɶɨɝɨɞɧɿ ɡɧɚɱɧɨʀ ɩɨɩɭɥɹɪɧɨɫɬɿ ɜ ɹɤɨɫɬɿ ɩɪɨɞɭɤɬɿɜ ɡɞɨɪɨɜɨɝɨ ɯɚɪɱɭ-

ɜɚɧɧɹ ɨɬɪɢɦɚɥɢ ɧɚɩɨʀ ɫɦɭɡɿ, ɹɤɿ ɝɨɬɭɸɬɶɫɹ ɡ ɫɜɿɠɢɯ ɮɪɭɤɬɿɜ, ɨɜɨɱɿɜ ɬɚ ɹɝɿɞ. 

ɋɦɭɡɿ ɩɪɟɞɫɬɚɜɥɹɸɬɶ ɫɨɛɨɸ ɧɚɩɨʀ  ɝɭɫɬɨʀ ɤɨɧɫɢɫɬɟɧɰɿʀ, ɹɤɿ ɛɿɥɶɲ ɧɚɝɚɞɭɸɬɶ ɞɟ-

ɫɟɪɬɢ. Ⱦɟɹɤɿ ɫɩɨɠɢɜɚɱɿ ɡɚɦɿɧɸɸɬɶ ɰɢɦ ɩɪɨɞɭɤɬɨɦ ɨɞɢɧ ɡ ɩɪɢɣɨɦɿɜ ʀɠɿ, ɬɨɦɭ 

ɛɿɨɥɨɝɿɱɧɚ ɰɿɧɧɿɫɬɶ ɫɦɭɡɿ ɦɚє ɛɭɬɢ ɜɢɫɨɤɨɸ ɿ ɦɚɬɢ ɨɡɞɨɪɨɜɱɿ ɜɥɚɫɬɢɜɨɫɬɿ. 

ȼɪɚɯɨɜɭɸɱɢ ɡɧɚɱɧɢɣ ɩɨɩɢɬ ɧɚ ɧɚɩɨʀ ɫɦɭɡɿ, ɞɥɹ ɫɤɨɪɨɱɟɧɧɹ ɱɚɫɭ ʀɯ ɩɪɢɝɨ-

ɬɭɜɚɧɧɹ, ɩɿɞɜɢɳɟɧɧɹ ɛɿɨɥɨɝɿɱɧɨʀ ɰɿɧɧɨɫɬɿ ɿ ɨɡɞɨɪɨɜɱɢɯ ɜɥɚɫɬɢɜɨɫɬɟɣ, ɧɚɦɢ ɪɨɡ-

ɪɨɛɥɟɧɨ ɭɧɿɜɟɪɫɚɥɶɧɭ ɝɨɪɿɯɨɜɨ-ɧɚɫɿɧɧєɜɭ ɨɫɧɨɜɭ, ɹɤɚ ɛɚɡɭєɬɶɫɹ ɧɚ ɜɢɤɨɪɢɫɬɚɧɧɿ 

ɪɨɡɪɨɛɥɟɧɨɝɨ ɧɚɦɢ ɝɨɪɿɯɨɜɨɝɨ ɧɚɩɿɜɮɚɛɪɢɤɚɬɭ ɡ ɞɨɞɚɜɚɧɧɹɦ ɧɚɫɿɧɧɹ ɱɿɚ. Ɋɟɰɟɩ-

ɬɭɪɚ ɭɧɿɜɟɪɫɚɥɶɧɨʀ ɨɫɧɨɜɢ ɞɥɹ ɧɚɩɨʀɜ ɫɦɭɡɿ ɧɚɜɟɞɟɧɨ ɭ ɬɚɛɥ. 4.λ. 
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Ɍɚɛɥɢɰɹ 4.λ  

Ɋɟɰɟɩɬɭɪɚ ɝɨɪɿɯɨɜɨ-ɧɚɫɿɧɧєɜɨʀ ɨɫɧɨɜɢ ɞɥɹ ɜɢɪɨɛɧɢɰɬɜɚ ɫɦɭɡɿ 

ɋɢɪɨɜɢɧɚ 
ȼɦɿɫɬ ɤɨɦɩɨɧɟɧɬɿɜ 

ɝ/100ɝ ɝ/ɥ 

Ƚɨɪɿɯɨɜɢɣ ɧɚɩɿɜɮɚɛɪɢɤɚɬ 67 670 

ȼɨɞɚ  32,25 322,5 

ɇɚɫɿɧɧɹ ɱɿɚ 0,75 7,5 

 

ɇɚɦɢ ɩɪɨɜɟɞɟɧɨ ɞɨɫɥɿɞɠɟɧɧɹ ɩɨɠɢɜɧɨʀ ɿ ɛɿɨɥɨɝɿɱɧɨʀ ɰɿɧɧɨɫɬɿ ɪɨɡɪɨɛɥɟɧɨʀ 

ɭɧɿɜɟɪɫɚɥɶɧɨʀ ɝɨɪɿɯɨɜɨ-ɧɚɫɿɧɧєɜɨʀ ɨɫɧɨɜɢ ɞɥɹ ɧɚɩɨʀɜ ɫɦɭɡɿ. Ɋɟɡɭɥɶɬɚɬɢ ɞɨɫɥɿ-

ɞɠɟɧɶ ɧɚɜɟɞɟɧɨ ɭ ɬɚɛɥ. 4.10. 

Ɍɚɛɥɢɰɹ 4.10 

ɏɿɦɿɱɧɢɣ ɫɤɥɚɞ ɝɨɪɿɯɨɜɨ-ɧɚɫɿɧɧєɜɨʀ ɨɫɧɨɜɢ ɞɥɹ ɧɚɩɨʀɜ ɫɦɭɡɿ 
Ɋɟɱɨɜɢɧɢ Ɇɚɫɨɜɚ ɱɚɫɬɤɚ, ɝ/100 ɝ ɩɪɨɞɭɤɬɭ 

Ȼɿɥɤɢ β,0γ ± 0,β 

ɀɢɪɢ γ,γ4 ± 0,β 

Ɇɨɧɨ- ɬɚ ɞɢɫɚɯɚɪɢɞɢ 1,λ ± 0,1 

ɏɚɪɱɨɜɿ ɜɨɥɨɤɧɚ β,46 ± 0,05 

Ɂɨɥɚ 0,6γ ± 0,0β 

Ʉɚɥɨɪɿɣɧɿɫɬɶ  80,γ ɤɄɚɥ 

 

Ⱦɥɹ ɨɛʉɪɭɧɬɭɜɚɧɧɹ ɨɡɞɨɪɨɜɱɢɯ ɜɥɚɫɬɢɜɨɫɬɟɣ ɧɚɩɨʀɜ ɿ ɞɨɰɿɥɶɧɨɫɬɿ ɜɠɢ-

ɜɚɧɧɹ ɪɨɡɪɨɛɥɟɧɢɯ ɫɦɭɡɿ ɞɥɹ ɩɪɨɮɿɥɚɤɬɢɤɢ ɡɚɯɜɨɪɸɜɚɧɶ ɫɟɪɰɟɜɨ-ɫɭɞɢɧɧɨʀ ɫɢɫ-

ɬɟɦɢ ɩɪɨɜɟɞɟɧɨ ɞɨɫɥɿɞɠɟɧɧɹ ɜɦɿɫɬɭ ɨɫɧɨɜɧɢɯ ɉɇɀɄ, ɜɢɡɧɚɱɟɧɨ ɤɿɥɶɤɿɫɬɶ   

ω-γ, ω-6, ω-λ ɠɢɪɧɢɯ ɤɢɫɥɨɬ ɬɚ ʀɯ ɫɩɿɜɜɿɞɧɨɲɟɧɧɹ ɭ ɪɨɡɪɨɛɥɟɧɿɣ ɨɫɧɨɜɿ ɞɥɹ ɧɚ-

ɩɨʀɜ ɫɦɭɡɿ. Ɋɟɡɭɥɶɬɚɬɢ ɞɨɫɥɿɞɠɟɧɧɹ ɧɚɜɟɞɟɧɨ ɭ ɬɚɛɥ. 4.11. 

Ɍɚɛɥɢɰɹ 4.11 

ȼɦɿɫɬ ɟɫɟɧɰɿɣɧɢɯ ɠɢɪɧɢɯ ɤɢɫɥɨɬ ɭ ɪɨɡɪɨɛɥɟɧɿɣ ɤɨɦɩɨɡɢɰɿʀ 
ɇɚɡɜɚ ɠɢɪɧɨʀ  

Ʉɢɫɥɨɬɢ 

Ʌɿɩɿɞɧɚ 

ɮɨɪɦɭɥɚ ɠ.ɤ. 
ȼɦɿɫɬ, ɝ/100 ɝ Ɇɚɫɨɜɚ ɱɚɫɬɤɚ % 

ɚɥɶɮɚ-ɥɿɧɨɥɟɧɨɜɚ 18:3 0,γ7 ± 0,01 11,2 
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ɉɪɨɞɨɜɠɟɧɧɹ ɬɚɛɥ. 4.11 

ɇɚɡɜɚ ɠɢɪɧɨʀ  

Ʉɢɫɥɨɬɢ 

Ʌɿɩɿɞɧɚ 

ɮɨɪɦɭɥɚ ɠ.ɤ. 
ȼɦɿɫɬ, ɝ/100 ɝ Ɇɚɫɨɜɚ ɱɚɫɬɤɚ % 

Ʌɿɧɨɥɟɜɚ 18:2 1,4β ± 0,05 42,8 

Ɉɥɟʀɧɨɜɚ 18:1 0,4γ ± 0,01 13,0 

∑ω – 3 0,46 ± 0,01 13,9 

∑ω – 6 1,85 ± 0,05 55,4 

∑ω – 9 0,5γ ± 0,01 16,0 

∑ω - γμ ∑ω – 6 1:4 

 

Ⱦɨɫɥɿɞɠɟɧɧɹ ɫɤɥɚɞɭ ɠɢɪɧɢɯ ɤɢɫɥɨɬ, ɳɨ ɜɯɨɞɹɬɶ ɞɨ ɫɤɥɚɞɭ ɥɿɩɿɞɿɜ ɭɧɿɜɟɪ-

ɫɚɥɶɧɨʀ ɨɫɧɨɜɢ ɞɥɹ ɜɢɝɨɬɨɜɥɟɧɧɹ ɧɚɩɨʀɜ ɫɦɭɡɿ ɫɜɿɞɱɢɬɶ, ɳɨ 55,4 % ɠɢɪɧɢɯ ɤɢɫ-

ɥɨɬ ɩɪɟɞɫɬɚɜɥɟɧɨ ɤɢɫɥɨɬɚɦɢ ɤɥɚɫɭ ω - 6, ɞɨɦɿɧɭɸɱɨɸ ɜ ɹɤɢɯ є ɥɿɧɨɥɟɜɚ ɠɢɪɧɚ 

ɤɢɫɥɨɬɚ. ȼ ɦɟɧɲɿɣ ɤɿɥɶɤɨɫɬɿ ɭ ɠɢɪɿ ɪɨɡɪɨɛɥɟɧɨʀ ɤɨɦɩɨɡɢɰɿʀ ɦɿɫɬɹɬɶɫɹ ɥɿɧɨɥɟɧɨ-

ɜɚ ɬɚ ɨɥɟʀɧɨɜɚ ɠɢɪɧɿ ɤɢɫɥɨɬɢ, 11,β ɬɚ 1γ %, ɜɿɞɩɨɜɿɞɧɨ. ɋɩɿɜɜɿɞɧɨɲɟɧɧɹ ɠɢɪɧɢɯ 

ɤɢɫɥɨɬ ω - γ ɬɚ ω - 6 ɡɧɚɯɨɞɢɬɶɫɹ ɧɚ ɪɿɜɧɿ 1μ4. 

Ɂɜɚɠɚɸɱɢ ɧɚ ɬɟ, ɳɨ ɝɨɪɿɯɢ ɿ ɧɚɫɿɧɧɹ ɱɿɚ ɦɿɫɬɹɬɶ ɡɧɚɱɧɭ ɤɿɥɶɤɿɫɬɶ ɛɿɥɤɚ, 

ɛɭɥɨ  ɩɪɨɜɟɞɟɧɨ ɞɨɫɥɿɞɠɟɧɧɹ ɤɿɥɶɤɿɫɧɨɝɨ ɬɚ ɹɤɿɫɧɨɝɨ ɫɤɥɚɞɭ ɛɿɥɤɿɜ ɝɨɪɿɯɨɜɨ-

ɧɚɫɿɧɧєɜɨʀ ɨɫɧɨɜɢ ɿ ɜɢɡɧɚɱɟɧɨ ʀʀ ɚɦɿɧɨɤɢɫɥɨɬɧɢɣ ɫɤɥɚɞ. Ⱦɿɚɝɪɚɦɚ ɤɿɥɶɤɿɫɧɨɝɨ 

ɜɦɿɫɬɭ ɚɦɿɧɨɤɢɫɥɨɬ ɛɿɥɤɚ ɝɨɪɿɯɨɜɨ-ɧɚɫɿɧɧєɜɨʀ ɨɫɧɨɜɢ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫ. 4.5. 

 

  Ɋɢɫ. 4.5. Ⱥɦɿɧɨɤɢɫɥɨɬɧɢɣ ɫɤɥɚɞ ɝɨɪɿɯɨɜɨ-ɧɚɫɿɧɧєɜɨʀ ɨɫɧɨɜɢ ɞɥɹ ɧɚɩɨʀɜ ɫɦɭɡɿ. 
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Ⱦɥɹ ɜɢɡɧɚɱɟɧɧɹ ɛɿɨɥɨɝɿɱɧɨʀ ɰɿɧɧɨɫɬɿ ɛɿɥɤɚ ɪɨɡɪɨɛɥɟɧɨʀ ɝɨɪɿɯɨɜɨ-

ɧɚɫɿɧɧєɜɨʀ ɤɨɦɩɨɡɢɰɿʀ ɪɨɡɪɚɯɨɜɚɧɨ ʀʀ ɚɦɿɧɨɤɢɫɥɨɬɧɢɣ ɫɤɨɪ. 

Ɍɚɛɥɢɰɹ 4.1β 

Ⱥɦɿɧɨɤɢɫɥɨɬɧɢɣ ɫɤɨɪ ɝɨɪɿɯɨɜɨ-ɧɚɫɿɧɧєɜɨʀ ɨɫɧɨɜɢ ɞɥɹ ɜɢɪɨɛɧɢɰɬɜɚ ɫɦɭɡɿ 

ɇɟɡɚɦɿɧɧɚ 

Aɦɿɧɨɤɢɫɥɨɬɚ 

ɎȺɈ/ȼɈɈɁ 

ɟɬɚɥɨɧɧɢɣ ɛɿɥɨɤ, 
ɦɝ/ɝ ɛɿɥɤɭ 

ȼɦɿɫɬ ɭ ɧɚɩɨʀ, ɦɝ/ɝ 
ɛɿɥɤɭ 

Ⱥɦɿɧɨɤɢɫɥɨɬɧɢɣ 
ɫɤɨɪ, % 

ȱɡɨɥɟɣɰɢɧ 40 44,178 110 

Ʌɟɣɰɢɧ 70 91,085 130 

Ʌɿɡɢɧ 55 52,996 96 

Ɇɟɬɿɨɧɿɧ + ɐɢɫɬɟʀɧ 35 47,350 135 

Ɏɟɧɿɥɚɥɚɧɿɧ + Ɍɢɪɨɡɢɧ 60 96,898 161 

Ɍɪɟɨɧɿɧ 40 72,572 181 

Ɍɪɢɩɬɨɮɚɧ 10 14,296 143 

ȼɚɥɿɧ 50 68,272 137 

 

ȱɡ ɨɬɪɢɦɚɧɢɯ ɞɚɧɢɯ ɦɨɠɧɚ ɡɪɨɛɢɬɢ ɜɢɫɧɨɜɨɤ, ɳɨ ɛɿɥɤɢ, ɹɤɿ ɜɯɨɞɹɬɶ ɞɨ 

ɫɤɥɚɞɭ ɝɨɪɿɯɨɜɨ-ɧɚɫɿɧɧєɜɨʀ ɨɫɧɨɜɢ ɞɥɹ ɜɢɪɨɛɧɢɰɬɜɚ ɧɚɩɨʀɜ ɫɦɭɡɿ ɦɚɸɬɶ ɹɤɿɫɧɢɣ 

ɛɿɨɥɨɝɿɱɧɨ ɰɿɧɧɢɣ ɫɤɥɚɞ. Ʌɿɦɿɬɨɜɚɧɨɸ ɚɦɿɧɨɤɢɫɥɨɬɨɸ є ɥɿɡɢɧ, ɚɦɿɧɨɤɢɫɥɨɬɧɢɣ 

ɫɤɨɪ. ɹɤɨʀ ɞɨɪɿɜɧɸє λ6 %.  

Ⱦɥɹ ɜɢɡɧɚɱɟɧɧɹ ɡɚɫɜɨɸɜɚɧɨɫɬɿ ɛɿɥɤɿɜ ɪɨɡɪɚɯɨɜɚɧɨ ɤɨɟɮɿɰɿєɧɬ ɪɿɡɧɢɰɿ ɚɦɿ-

ɧɨɤɢɫɥɨɬɧɨɝɨ ɫɤɨɪɭ (ɄɊȺɋ), ɜɢɯɨɞɹɱɢ ɡ ɹɤɨɝɨ ɜɢɡɧɚɱɟɧɨ ɛɿɨɥɨɝɿɱɧɭ ɰɿɧɧɿɫɬɶ 

ɭɧɿɜɟɪɫɚɥɶɧɨʀ ɨɫɧɨɜɢ ɞɥɹ ɧɚɩɨʀɜ ɫɦɭɡɿ. ȼɫɬɚɧɨɜɥɟɧɨ, ɳɨ ɄɊȺɋ ɭɧɿɜɟɪɫɚɥɶɧɨʀ 

ɨɫɧɨɜɢ ɫɬɚɧɨɜɢɬɶ 41 ɨɞ., ɚ ʀʀ ɛɿɨɥɨɝɿɱɧɚ ɰɿɧɧɿɫɬɶ ɡɧɚɯɨɞɢɬɶɫɹ ɧɚ ɪɿɜɧɿ 5λ %. 

Ɂɪɚɡɤɢ ɪɨɡɪɨɛɥɟɧɢɯ ɧɚɦɢ ɪɟɰɟɩɬɭɪ ɫɦɭɡɿ ɧɚɥɟɠɚɬɶ ɞɨ ɧɟɧɶɸɬɨɧɿɜɫɶɤɢɯ 

ɩɫɟɜɞɨɩɥɚɫɬɢɱɧɢɯ ɪɿɞɢɧ, ɡɛɿɥɶɲɟɧɧɹ ɲɜɢɞɤɨɫɬɿ ɡɫɭɜɭ ɹɤɢɯ ɜɩɥɢɜɚє ɧɚ ɩɚɞɿɧɧɹ 

ɟɮɟɤɬɢɜɧɨʀ ɜ’ɹɡɤɨɫɬɿ. ȼ'ɹɡɤɿɫɬɶ ɪɨɫɥɢɧɧɨʀ ɝɨɪɿɯɨɜɨ-ɧɚɫɿɧɧєɜɨʀ ɨɫɧɨɜɢ ɨɛɭɦɨɜ-

ɥɟɧɚ ɝɨɥɨɜɧɢɦ ɱɢɧɨɦ ɣɨɝɨ ɛɿɥɤɨɜɢɦɢ ɬɚ ɫɥɢɡɨɜɢɦɢ ɤɨɦɩɨɧɟɧɬɚɦɢ.  

Ɋɟɡɭɥɶɬɚɬɢ ɪɟɨɥɨɝɿɱɧɢɯ ɞɨɫɥɿɞɠɟɧɶ ɝɨɪɿɯɨɜɨ-ɧɚɫɿɧɧєɜɨʀ ɨɫɧɨɜɢ ɜ ɩɪɨɰɟɫɿ 

ɡɛɟɪɿɝɚɧɧɹ ɩɪɟɞɫɬɚɜɥɟɧɨ ɭ ɬɚɛɥ. 4.1γ. 
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Ɍɚɛɥɢɰɹ 4.1γ 

Ɋɟɨɥɨɝɿɱɧɿ ɜɥɚɫɬɢɜɨɫɬɿ ɝɨɪɿɯɨɜɨ-ɧɚɫɿɧɧєɜɨʀ ɨɫɧɨɜɢ ɩɿɞ ɱɚɫ ɡɛɟɪɿɝɚɧɧɹ 

ɉɨɤɚɡɧɢɤ Ɍɟɪɦɿɧ ɡɛɟɪɿɝɚɧɧɹ, ɝɨɞ 

4 8 12 24 

ȼ’ɹɡɤɿɫɬɶ, ɉɚ∙ɫ 1,497 1,530 1,535 1,550 

ɋɬɚɛɿɥɶɧɿɫɬɶ, % 100 100 100 100 

  

Ⱦɥɹ ɪɨɡɲɢɪɟɧɧɹ ɚɫɨɪɬɢɦɟɧɬɭ ɧɚɩɨʀɜ ɫɦɭɡɿ ɪɨɡɪɨɛɥɟɧɨ ɪɟɰɟɩɬɭɪɢ ɬɚ ɬɟɯɧɨ-

ɥɨɝɿɸ ɜɢɝɨɬɨɜɥɟɧɧɹ ɧɚɩɨʀɜ – ɹɝɿɞɧɢɯ, ɮɪɭɤɬɨɜɢɯ ɬɚ ɨɜɨɱɟɜɢɯ. Ɋɟɰɟɩɬɭɪɢ ɪɨɡɪɨ-

ɛɥɟɧɢɯ ɧɚɩɨʀɜ ɧɚɜɟɞɟɧɨ ɭ ɬɚɛɥ. 4.14.  

Ɍɚɛɥɢɰɹ 4.14 

Ɋɟɰɟɩɬɭɪɢ ɧɚɩɨʀɜ ɫɦɭɡɿ ɧɚ ɝɨɪɿɯɨɜɨ-ɧɚɫɿɧɧєɜɿɣ ɨɫɧɨɜɿ ɧɚ ɩɨɪɰɿɸ (250 ɝ) 

ȱɧɝɪɟɞɿєɧɬɢ 

ɋɦɭɡɿ 
əɝɿɞɧɿ  Ɏɪɭɤɬɨɜɿ  Ɉɜɨɱɟɜɿ  

ȼɦɿɫɬ ɤɨɦɩɨɧɟɧɬɿɜ, ɝ 
1 2 3 4 5 6 7 8 9 

Ɉɫɧɨɜɚ ɞɥɹ ɜɢɪɨɛɧɢɰɬɜɚ 
ɫɦɭɡɿ  

150 150 150 150 150 150 150 150 150 

əɝɨɞɢ ɱɨɪɧɢɰɿ 50         

əɝɨɞɢ ɩɨɥɭɧɢɰɿ  50        

əɝɨɞɢ ɜɢɲɧɿ   50       

ɉɥɨɞɢ ɩɟɪɫɢɤɿɜ    50  50    

ɉɥɨɞɢ ɚɛɪɢɤɨɫɿɜ     50     

Ɇ’ɹɤɨɬɶ ɞɢɧɿ       50    

Ɉɝɿɪɤɢ       60 60 60 

Ʌɢɦɨɧ 2      10 10  

Ɇ’ɹɬɚ        30  

ɒɩɢɧɚɬ       30  40 

Ȼɚɧɚɧ   48 50 50 50 50     

 

Ɍɟɯɧɨɥɨɝɿɱɧɚ ɫɯɟɦɚ ɜɢɪɨɛɧɢɰɬɜɚ ɧɚɩɨʀɜ ɫɦɭɡɿ ɧɚ ɨɫɧɨɜɿ ɭɧɿɜɟɪɫɚɥɶɧɨʀ ɝɨɪɿ-

ɯɨɜɨ-ɧɚɫɿɧɧєɜɨʀ ɤɨɦɩɨɡɢɰɿʀ ɧɚɜɟɞɟɧɨ ɧɚ  ɪɢɫ. 4.6.   
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Ƚɨɪɿɯɨɜɢɣ  
ɧɚɩɿɜɮɚɛɪɢɤɚɬ 

ɇɚɫɿɧɧɹ ɱɿɚ Ɋɨɫɥɢɧɧɢɣ ɧɚɩɨɜɧɸɜɚɱ 

 
Ɂɦɿɲɭɜɚɧɧɹ 

 
ɋɨɪɬɭɜɚɧɧɹ 

  
Ɇɢɬɬɹ Э=(18 ± β) °C 

 
ɉɨɞɪɿɛɧɟɧɧɹ 

І= λ00 ȼɬ, τ= 180 ɫ 
   Ɂɦɿɲɭɜɚɧɧɹ 

    
ɉɨɞɪɿɛɧɟɧɧɹ 

 І= λ00 ȼɬ, τ= 180 ɫ 
 

Ɉɮɨɪɦɥɟɧɧɹ ɝɨɬɨɜɨʀ ɩɪɨɞɭɤɰɿʀ 
  
               ȼɿɞɩɭɫɤɚɧɧɹ 

Ц= β50 ɦɥ, Э = (10 – 14) °C 
Ɋɢɫ. 4.6. Ɍɟɯɧɨɥɨɝɿɱɧɚ ɫɯɟɦɚ ɜɢɝɨɬɨɜɥɟɧɧɹ ɫɦɭɡɿ ɧɚ ɭɧɿɜɟɪɫɚɥɶɧɿɣ ɨɫɧɨɜɿ. 

 

Ⱦɥɹ ɜɢɝɨɬɨɜɥɟɧɧɹ ɧɚɩɨʀɜ ɫɦɭɡɿ ɧɚ ɭɧɿɜɟɪɫɚɥɶɧɿɣ ɨɫɧɨɜɿ ɧɚ ɩɟɪɲɨɦɭ ɟɬɚɩɿ 

ɨɤɪɟɦɨ ɝɨɬɭɜɚɥɢ ɝɨɪɿɯɨɜɨ-ɧɚɫɿɧɧєɜɭ ɨɫɧɨɜɭ ɬɚ ɪɨɫɥɢɧɧɢɣ ɧɚɩɨɜɧɸɜɚɱ. Ⱦɥɹ 

ɰɶɨɝɨ ɧɚɫɿɧɧɹ ɱɿɚ ɡɦɿɲɭɜɚɥɢ ɡ ɝɨɪɿɯɨɜɢɦ ɧɚɩɿɜɮɚɛɪɢɤɚɬɨɦ, ɚ ɪɨɫɥɢɧɧɿ ɧɚɩɨɜ-

ɧɸɜɚɱɿ ɫɨɪɬɭɜɚɥɢ, ɪɟɬɟɥɶɧɨ ɦɢɥɢ ɬɚ ɩɨɞɪɿɛɧɸɜɚɥɢ ɡɚ ɞɨɩɨɦɨɝɨɸ ɛɥɟɧɞɟɪɭ. ɇɚ 

ɧɚɫɬɭɩɧɨɦɭ ɟɬɚɩɿ ɜɢɪɨɛɧɢɰɬɜɚ ɞɨ ɪɨɫɥɢɧɧɨʀ ɱɚɫɬɢɧɢ ɞɨɞɚɜɚɥɚɫɶ ɭɧɿɜɟɪɫɚɥɶɧɚ 

ɨɫɧɨɜɚ ɬɚ ɩɪɨɜɨɞɢɥɨɫɶ ʀɯ ɩɨɜɬɨɪɧɟ ɩɨɞɪɿɛɧɟɧɧɹ, ɩɿɫɥɹ ɱɨɝɨ ɧɚɩɿɣ ɨɮɨɪɦɥɹɥɢ ɬɚ 

ɩɨɞɚɜɚɥɢ ɫɩɨɠɢɜɚɱɟɜɿ. 

ɇɚɦɢ ɡɚɩɪɨɩɨɧɨɜɚɧɨ λ ɪɟɰɟɩɬɭɪ ɧɚɩɨʀɜ ɫɦɭɡɿ, ɳɨ ɜɤɥɸɱɚɸɬɶ ɹɝɿɞɧɭ, ɮɪɭ-

ɤɬɨɜɭ ɱɢ ɨɜɨɱɟɜɭ ɫɢɪɨɜɢɧɭ. ȼ ɡɚɥɟɠɧɨɫɬɿ ɜɿɞ ɨɛɪɚɧɨʀ ɪɟɰɟɩɬɭɪɢ, ɫɢɪɨɜɢɧɭ ɪɟ-

ɬɟɥɶɧɨ ɦɢɸɬɶ ɬɚ ɿɧɫɩɟɤɬɭɸɬɶ, ɜɿɞɛɢɪɚɸɬɶ ɧɟɤɨɧɞɢɰɿɣɧɿ ɡɪɚɡɤɢ, ɩɪɨɜɨɞɹɬɶ ɩɨ-

ɜɬɨɪɧɟ ɦɢɬɬɹ ɬɚ ɱɢɳɟɧɧɹ ɡɚ ɧɟɨɛɯɿɞɧɨɫɬɿ.  

Ⱦɥɹ ɜɢɝɨɬɨɜɥɟɧɧɹ ɹɝɿɞɧɢɯ ɧɚɩɨʀɜ ɹɝɨɞɢ ɱɨɪɧɢɰɿ, ɜɢɲɧɿ ɬɚ ɩɨɥɭɧɢɰɿ ɪɟɬɟ-

ɥɶɧɨ ɩɟɪɟɛɢɪɚɸɬɶ ɜɢɞɚɥɹɸɬɶ ɧɟɞɨɡɪɿɥɿ ɬɚ ɧɟɤɨɧɞɢɰɿɣɧɿ ɹɝɨɞɢ, ɦɟɯɚɧɿɱɧɨ 

ɭɲɤɨɞɠɟɧɿ,. Ɂ ɜɢɲɧɿ ɚɛɪɢɤɨɫɿɜ ɬɚ ɩɟɪɫɢɤɿɜ ɜɢɞɚɥɹɸɬɶ ɤɿɫɬɨɱɤɢ, ɡ ɹɝɿɞ –  ɱɚɲɨ-

ɥɢɫɬɢɤɢ ɿ ɩɥɨɞɨɧɿɠɤɢ. ɋɜɿɠɿ ɛɚɧɚɧɢ ɬɚ ɞɢɧɿ ɨɱɢɳɚɸɬɶ ɜɿɞ ɲɤɿɪɤɢ, ɩɪɨɦɢɜɚɸɬɶ, 

ɧɚɪɿɡɚɸɬɶ ɧɚ ɲɦɚɬɤɢ γ – 5 ɫɦ ɬɚ ɩɨɦɿɳɚɸɬɶ ɭ ɦɨɪɨɡɢɥɶɧɭ ɤɚɦɟɪɭ. Ɉɝɿɪɤɢ ɦɢ-
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ɸɬɶ, ɨɱɢɳɚɸɬɶ ɜɿɞ ɲɤɿɪɤɢ, ɩɪɨɦɢɜɚɸɬɶ ɬɚ ɧɚɪɿɡɚɸɬɶ ɧɚ ɲɦɚɬɤɢ β – 5 ɫɦ. Ɇ’ɹɬɭ 

ɬɚ ɲɩɢɧɚɬ ɡɚɦɨɱɭɸɬɶ ɭ ɜɨɞɿ, ɪɟɬɟɥɶɧɨ ɩɪɨɦɢɜɚɸɬɶ, ɜɢɞɚɥɹɸɬɶ ɜ’ɹɥɭ ɬɚ ɝɧɢɥɭ 

ɡɟɥɟɧɶ ɿ ɨɛɫɭɲɭɸɬɶ. Ʌɢɦɨɧɢ ɪɟɬɟɥɶɧɨ ɦɢɸɬɶ, ɡɧɿɦɚɸɬɶ ɩɨɜɟɪɯɧɟɜɢɣ ɲɚɪ ɡ ɰɟ-

ɞɪɢ ɬɚ ɧɚɪɿɡɚɸɬɶ ɧɚ ɲɦɚɬɤɢ β – 5 ɫɦ. ɋɢɪɨɜɢɧɭ ɞɨɡɭɸɬɶ ɡɝɿɞɧɨ ɞɨ ɪɟɰɟɩɬɭɪɢ ɬɚ 

ɩɨɞɪɿɛɧɸɸɬɶ ɛɥɟɧɞɟɪɨɦ ɜɩɪɨɞɨɜɠ 180 ɫ.  

Ɋɨɫɥɢɧɧɭ ɱɚɫɬɢɧɭ ɡɦɿɲɭɸɬɶ ɡ ɝɨɪɿɯɨ-ɧɚɫɿɧɧєɜɨɸ ɨɫɧɨɜɨɸ, ɡɚ ɛɚɠɚɧɧɹɦ 

ɞɨɞɚɸɬɶ ɰɭɤɨɪ, ɦɟɞ, ɚɛɨ ɰɭɤɪɨɡɚɦɿɧɧɢɤɢ ɞɥɹ ɩɿɞɫɨɥɨɞɠɟɧɧɹ. Ƚɨɬɨɜɢɣ ɧɚɩɿɣ ɜɿ-

ɞɩɭɫɤɚɸɬɶ ɩɨɪɰɿɹɦɢ. Ⱦɥɹ ɰɶɨɝɨ ɫɭɦɿɲ ɪɨɡɥɢɜɚɸɬɶ ɭ ɫɤɥɹɧɤɢ ɜɿɞɩɨɜɿɞɧɨɝɨ 

ɨɛ’єɦɭ, ɨɯɨɥɨɞɠɭɸɬɶ ɞɨɞɚɸɱɢ ɥɿɞ ɚɛɨ ɛɟɡ ɥɶɨɞɭ, ɜ ɡɚɥɟɠɧɨɫɬɿ ɜɿɞ ɛɚɠɚɧɧɹ ɡɚ-

ɦɨɜɧɢɤɚ, ɿ ɜɿɞɪɚɡɭ ɩɨɞɚɸɬɶ. Ɋɟɤɨɦɟɧɞɨɜɚɧɚ ɬɟɦɩɟɪɚɬɭɪɚ ɜɿɞɩɭɫɤɚɧɧɹ ɝɨɬɨɜɨɝɨ 

ɧɚɩɨɸ (10 – 14) ° ɋ. ɋɬɪɨɤ ɩɪɢɞɚɬɧɨɫɬɿ ɝɨɬɨɜɨɝɨ ɧɚɩɨɸ ɭ ɡɚɤɥɚɞɚɯ ɝɪɨɦɚɞɫɶɤɨ-

ɝɨ ɯɚɪɱɭɜɚɧɧɹ ɧɟ ɛɿɥɶɲɟ β4 ɝɨɞ. 

Ⱦɥɹ ɨɛʉɪɭɧɬɭɜɚɧɧɹ ɞɨɰɿɥɶɧɨɫɬɿ ɜɢɤɨɪɢɫɬɚɧɧɹ ɪɨɡɪɨɛɥɟɧɨʀ ɨɫɧɨɜɢ ɞɥɹ ɜɢ-

ɪɨɛɧɢɰɬɜɚ ɧɚɩɨʀɜ ɫɦɭɡɿ ɧɚɦɢ ɛɭɥɨ ɩɨɪɿɜɧɹɧɨ ɚɧɚɥɿɡ ɜɦɿɫɬɭ ɫɭɦɢ ɉɇɀɄ ɭ ɪɨɡ-

ɪɨɛɥɟɧɢɯ ɧɚɦɢ ɧɚɩɨɹɯ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɪɨɡɪɨɛɥɟɧɨʀ ɧɚɦɢ ɝɨɪɿɯɨɜɨ-ɧɚɫɿɧɧєɜɨʀ 

ɨɫɧɨɜɢ ɬɚ ɭ ɫɦɭɡɿ, ɜɢɝɨɬɨɜɥɟɧɢɯ ɛɟɡ ʀʀ ɜɢɤɨɪɢɫɬɚɧɧɹ – ɧɚ ɨɫɧɨɜɿ ɩɢɬɧɨʀ ɜɨɞɢ. 

Ⱦɿɚɝɪɚɦɦɭ ɩɨɪɿɜɧɹɧɧɹ ɜɦɿɫɬɭ ɫɭɦɢ ɉɇɀɄ ɭ ɫɦɭɡɿ ɜ ɡɚɥɟɠɧɨɫɬɿ ɜɿɞ ɨɫɧɨɜɢ 

ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫ. 4.7. 

 
Ɋɢɫ. 4.7. ɉɨɪɿɜɧɹɧɧɹ ɜɦɿɫɬɭ ɫɭɦɢ ɉɇɀɄ ɭ ɫɦɭɡɿ ɜ ɡɚɥɟɠɧɨɫɬɿ ɜɿɞ ɨɫɧɨɜɢ. 

1 – ɫɦɭɡɿ ɧɚ ɨɫɧɨɜɿ ɜɨɞɢ, β – ɫɦɭɡɿ ɧɚ ɨɫɧɨɜɿ ɝɨɪɿɯɨɜɨ-ɧɚɫɿɧɧєɜɨʀ ɤɨɦɩɨɡɢɰɿʀ. 

1 - ɱɨɪɧɢɱɧɢɣ ɫɦɭɡɿ; 
2 - ɩɨɥɭɧɢɱɧɢɣ ɫɦɭɡɿ; 
3 - ɜɢɲɧɟɜɢɣ ɫɦɭɡɿ; 
4 - ɩɟɪɫɢɤɨɜɢɣ ɫɦɭɡɿ; 
5 ɚɛɪɢɤɨɫɨɜɢɣ ɫɦɭɡɿ; 

6. - ɫɦɭɡɿ ɩɟɪɫɢɤ-ɞɢɧɹ; 
7. - Ɉɝɿɪɤɨɜɨ-ɲɩɢɧɚɬɧɢɣ  

  ɫɦɭɡɿ ɡ ɥɢɦɨɧɨɦ; 
8. - Ɉɝɿɪɤɨɜɨ-ɦ’ɹɬɧɢɣ ɫɦɭɡɿ; 
9. - Ɉɝɿɪɤɨɜɨ-ɲɩɢɧɚɬɧɢɣ ɫɦɭɡɿ. 

1 

2 
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ɇɚɩɨʀ ɜɢɝɨɬɨɜɥɟɧɿ ɡɚ ɪɨɡɪɨɛɥɟɧɢɦɢ ɪɟɰɟɩɬɭɪɚɦɢ, ɚɥɟ ɧɚ ɜɨɞɧɿɣ ɨɫɧɨɜɿ ɦɿ-

ɫɬɹɬɶ ɜɿɞ 0 ɞɨ 0,068 ɝ ɉɇɀɄ ɜ ɝɨɬɨɜɢɯ ɩɪɨɞɭɤɬɚɯ ɿ ɧɟ ɦɚɸɬɶ ɩɪɨɮɿɥɚɤɬɢɱɧɨɝɨ 

ɟɮɟɤɬɭ ɧɚ ɫɟɪɰɟɜɨ-ɫɭɞɢɧɧɭ ɫɢɫɬɟɦɭ ɥɸɞɢɧɢ. ȼ ɬɨɣ ɱɚɫ ɹɤ ɧɚɩɨʀ ɜɢɝɨɬɨɜɥɟɧɿ ɧɚ 

ɝɨɪɿɯɨɜɨ-ɧɚɫɿɧɧєɜɿɣ ɨɫɧɨɜɿ ɦɿɫɬɹɬɶ β,58 ɝ ɉɇɀɄ ɭ ɝɨɬɨɜɨɦɭ ɫɦɭɡɿ ɿ ɡɚɞɨɜɨɥɶ-

ɧɹɸɬɶ ɞɟɧɧɭ ɩɨɬɪɟɛɭ ɭ ɰɢɯ ɰɿɧɧɢɯ ɿɧɝɪɟɞɿєɧɬɚɯ ɦɿɧɿɦɭɦ ɧɚ γ0 %.   

Ɍɚɛɥɢɰɹ 4.15 

Ɉɪɝɚɧɨɥɟɩɬɢɱɧɿ ɩɨɤɚɡɧɢɤɢ ɫɦɭɡɿ 

ɋɦɭɡɿ 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ 

Ʉɨɥɿɪ ɋɦɚɤ Ɂɚɩɚɯ Ʉɨɧɫɢɫɬɟɧɰɿɹ 

1 ɑɨɪɧɢɰɹ ɮɿɨɥɟɬɨɜɢɣ  
ȼɫ

ɿɦ
 ɡɪ

ɚɡ
ɤɚ

ɦ 
ɩɪ

ɢɬ
ɚɦ

ɚɧ
ɧɢ

ɣ 
ɝɨ

ɪɿ
ɯɨ

ɜɢ
ɣ 

ɩɪ
ɢɫ

-
ɦɚ

ɤ 
ɡ ɜ

ɥɚ
ɫɬ

ɢɜ
ɢɦ

 ɫ
ɦɚ

ɤɨ
ɦ 

ɪɟ
ɰɟ

ɩɬ
ɭɪ

ɧɢ
ɯ 

   
   

   
ɤɨ

ɦɩ
ɨɧ

ɟɧ
ɬɿ

ɜ.
 

Ɂɚ
ɩɚ

ɯ 
ɜɥ

ɚɫ
ɬɢ

ɜɢ
ɣ 

ɫɢ
ɪɨ

ɜɢ
ɧɿ

, ɳ
ɨ 

ɜɯ
ɨɞ

ɢɬ
ɶ 

ɞɨ
 

ɫɤ
ɥɚ

ɞɭ
 ɫ

ɦɭ
ɡɿ

 ɡ 
ɧɨ

ɬɤ
ɚɦ

ɢ 
ɝɨ

ɪɿ
ɯɿ

ɜ.
 

ɨɞɧɨɪɿɞɧɚ ɡ ɜɤɪɚɩɥɟɧɧɹɦ 
ɲɤɿɪɨɱɤɢ ɿ ɡɟɪɧɹɬ 

2 ɉɨɥɭɧɢɰɹ Ɋɨɠɟɜɢɣ ɨɞɧɨɪɿɞɧɚ ɡ ɡɟɪɧɹɬɤɚɦɢ 

3 ȼɢɲɧɹ 
ɧɚɫɢɱɟɧɢɣ 
ɱɟɪɜɨɧɢɣ 

Ɉɞɧɨɪɿɞɧɚ 

4 ɉɟɪɫɢɤ ɤɪɟɦɨɜɢɣ Ɉɞɧɨɪɿɞɧɚ 

5 Ⱥɛɪɢɤɨɫ ɤɪɟɦɨɜɢɣ ɨɞɧɨɪɿɞɧɚ, ɝɭɫɬɚ 

6 ɉɟɪɫɢɤ-ɞɢɧɹ ɤɪɟɦɨɜɢɣ ɨɞɧɨɪɿɞɧɚ, ɝɭɫɬɚ 

7 
Ɉɝɿɪɨɤ- ɲɩɢɧɚɬ 
ɡ ɥɢɦɨɧɨɦ 

ɩɚɫɬɟɥɶɧɢɣ 
ɡɟɥɟɧɢɣ 

ɨɞɧɨɪɿɞɧɚ ɡ ɜɤɪɚɩɥɟɧ-
ɧɹɦ ɲɩɢɧɚɬɭ 

8 Ɉɝɿɪɨɤ- ɦ’ɹɬɚ 
ɩɚɫɬɟɥɶɧɢɣ 

ɡɟɥɟɧɢɣ 
ɨɞɧɨɪɿɞɧɚ, ɝɭɫɬɚ 

9 
Ɉɝɿɪɨɤ- 

ɒɩɢɧɚɬ 

ɹɫɤɪɚɜɨ- 

ɡɟɥɟɧɢɣ 

ɨɞɧɨɪɿɞɧɚ, ɝɭɫɬɚ ɡ 
ɜɤɪɚɩɥɟɧɧɹɦ ɲɩɢɧɚɬɭ 

 

ɇɚ ɡɨɜɧɿɲɧɿɣ ɜɢɝɥɹɞ – ɰɟ ɨɞɧɨɪɿɞɧɿ, ɜ’ɹɡɤɿ ɧɚɩɨʀ ɡ ɧɚɹɜɧɿɫɬɸ ɜɤɥɸɱɟɧɶ ɜɿɞ 

ɤɨɦɩɨɧɟɧɬɿɜ ɨɛɪɚɧɨʀ ɪɟɰɟɩɬɭɪɧɨʀ ɤɨɦɩɨɡɢɰɿʀ. Ʉɨɥɿɪ – ɜɥɚɫɬɢɜɢɣ ɫɢɪɨɜɢɧɿ, ɨɞ-

ɧɨɪɿɞɧɢɣ ɡɚ ɜɫɶɨɦɭ ɨɛ’єɦɭ. ɋɦɚɤ ɿ ɡɚɩɚɯ ɩɪɢєɦɧɿ, ɝɚɪɦɨɧɿɣɧɿ, ɜɥɚɫɬɢɜɿ ɜɢɯɿɞɧɿɣ 

ɫɢɪɨɜɢɧɿ.  

ɇɚ ɡɚɩɪɨɩɨɧɨɜɚɧɿ ɧɚɩɨʀ ɫɦɭɡɿ ɪɨɡɪɨɛɥɟɧɨ ɩɪɨɟɤɬɢ ɧɨɪɦɚɬɢɜɧɨʀ ɞɨɤɭɦɟɧ-

ɬɚɰɿʀ Ɍɍ, Ɍȱ ɬɚ ɬɢɦɱɚɫɨɜɿ ɬɟɯɧɨɥɨɝɿɱɧɿ ɤɚɪɬɤɢ, ɩɪɨɜɟɞɟɧɨ ɩɪɨɦɢɫɥɨɜɭ ɚɩɪɨɛɚ-

ɰɿɸ ɩɪɨɞɭɤɰɿʀ. 
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4.3. Ɋɨɡɪɨɛɤɚ ɪɟɰɟɩɬɭɪɢ ɿ ɬɟɯɧɨɥɨɝɿʀ ɭɧɿɜɟɪɫɚɥьɧɨʀ ɨɫɧɨɜɢ ɞɥɹ ɜɢɝɨɬɨ-

ɜɥɟɧɧɹ ɫɨɭɫɧɨʀ ɩɪɨɞɭɤɰɿʀ 
 

Ⱦɥɹ ɨɬɪɢɦɚɧɧɹ ɩɪɨɞɭɤɬɭ, ɫɤɥɚɞ ɹɤɨɝɨ ɜɿɞɩɨɜɿɞɚє ɩɟɜɧɢɦ ɜɢɦɨɝɚɦ, ɜɢɤɨ-

ɪɢɫɬɚɧɨ ɦɟɬɨɞ ɦɚɬɟɦɚɬɢɱɧɨɝɨ ɦɨɞɟɥɸɜɚɧɧɹ ɭ ɩɪɨɝɪɚɦɿ MТМrШЬШПЭ EбМОХ. ȼ ɹɤɨɫ-

ɬɿ ɰɿɥɶɨɜɨʀ ɮɭɧɤɰɿʀ ɨɛɪɚɧɨ ɫɩɿɜɜɿɞɧɨɲɟɧɧɹ ω-γμω-6 ɠɢɪɧɢɯ ɤɢɫɥɨɬ 1μ4 ɬɚ ɧɨɪ-

ɦɭɜɚɧɧɹ ʀɯ ɤɿɥɶɤɨɫɬɿ ɧɚ ɪɿɜɧɿ ɜɿɞ 0,5 ɞɨ β ɝ, ɜɿɞɩɨɜɿɞɧɨ, ɳɨ ɞɨɡɜɨɥɢɬɶ ɡɚɛɟɡɩɟɱɢ-

ɬɢ ɜɦɿɫɬ ɉɇɀɄ ɧɟ ɦɟɧɲɟ, ɧɿɠ ɧɚ γ0 % ɜɿɞ ɞɟɧɧɨʀ ɧɨɪɦɢ ɫɩɨɠɢɜɚɧɧɹ. Ƚɨɥɨɜɧɢɦ 

ɮɚɤɬɨɪɨɦ ɨɛɦɟɠɟɧɧɹ ɭ ɦɨɞɟɥɶɧɿɣ ɪɟɰɟɩɬɭɪɿ ɩɚɫɬɨɩɨɞɿɛɧɨʀ ɟɦɭɥɶɫɿɣɧɨʀ ɨɫɧɨɜɢ 

ɛɭɥɨ ɜɢɤɨɪɢɫɬɚɧɧɹ ɩɢɬɧɨʀ ɜɨɞɢ. Ʉɨɦɩɨɧɟɧɬɧɢɣ ɫɤɥɚɞ ɦɨɞɟɥɶɧɨʀ ɪɟɰɟɩɬɭɪɢ ɩɚɫ-

ɬɨɩɨɞɿɛɧɨʀ ɨɫɧɨɜɢ ɧɚɜɟɞɟɧɨ ɭ ɬɚɛɥ. 4.16.  

Ɍɚɛɥɢɰɹ 4.16 

Ʉɨɦɩɨɧɟɧɬɧɢɣ ɫɤɥɚɞ ɭɧɿɜɟɪɫɚɥьɧɨʀ ɩɚɫɬɨɩɨɞɿɛɧɨʀ ɨɫɧɨɜɢ 

Ʉɨɦɩɨɧɟɧɬ ȼɦɿɫɬ, ɝ 

ɇɟɪɨɡɱɢɧɧɚ ɮɪɚɤɰɿɹ ɹɞɪɚ ɜɨɥɨɫɶɤɨɝɨ ɝɨɪɿɯɭ 19,0 

ɇɚɫɿɧɧɹ ɱɿɚ  6,0 

Ɉɥɢɜɤɨɜɚ ɨɥɿɹ 15 

ȼɨɞɚ 60,0 

 

Ɍɟɯɧɨɥɨɝɿɹ ɜɢɪɨɛɧɢɰɬɜɚ ɭɧɿɜɟɪɫɚɥɶɧɨʀ ɩɚɫɬɨɩɨɞɿɛɧɨʀ ɨɫɧɨɜɢ (ɍɈ) ɜɤɥɸ-

ɱɚє ɜɢɤɨɪɢɫɬɚɧɧɹ ɧɟɪɨɡɱɢɧɧɨɝɨ ɡɚɥɢɲɤɭ, ɳɨ ɭɬɜɨɪɸєɬɶɫɹ ɩɿɞ ɱɚɫ ɜɢɪɨɛɧɢɰɬɜɚ 

ɝɨɪɿɯɨɜɨɝɨ ɧɚɩɿɜɮɚɛɪɢɤɚɬɭ ɿ ɧɚɫɿɧɧɹ ɱɿɚ. Ɍɟɯɧɨɥɨɝɿɹ ɭɧɿɜɟɪɫɚɥɶɧɨʀ ɨɫɧɨɜɢ ɩɟ-

ɪɟɞɛɚɱɚє ɪɟɬɟɥɶɧɟ ɩɟɪɟɛɢɪɚɧɧɹ ɧɚɫɿɧɧɹ ɱɿɚ, ɩɪɨɦɢɜɚɧɧɹ, ɞɨɞɚɜɚɧɧɹ ɧɟɨɛɯɿɞɧɨʀ 

ɤɿɥɶɤɨɫɬɿ ɜɨɞɢ ɬɚ ɜɢɬɪɢɦɭɜɚɧɧɹ ɩɪɨɬɹɝɨɦ 10 – β0 ɯɜ  ɞɥɹ ɩɨɜɧɨɝɨ ɧɚɛɭɯɚɧɧɹ. Ɂɚ 

ɪɚɯɭɧɨɤ ɧɚɹɜɧɨɫɬɿ ɫɥɢɡɨɜɨʀ ɨɛɨɥɨɧɤɢ ɧɚ ɧɚɫɿɧɧɿ ɱɿɚ, ɩɿɞ ɱɚɫ ʀɯ ɤɨɧɬɚɤɬɭ ɡ ɪɿɞɢ-

ɧɨɸ ɭɬɜɨɪɸєɬɶɫɹ ɝɟɥɟɜɢɣ ɲɚɪ, ɦɚɫɚ ɫɬɚє ɨɞɧɨɪɿɞɧɨɸ. Ɉɬɪɢɦɚɧɭ ɦɚɫɭ ɡɦɿɲɭɸɬɶ 

ɡ ɧɟɪɨɡɱɢɧɧɢɦ ɝɨɪɿɯɨɜɢɦ ɡɚɥɢɲɤɨɦ ɬɚ ɨɥɢɜɤɨɜɨɸ ɨɥɿєɸ. Ƚɨɬɨɜɭ ɨɫɧɨɜɭ ɡɛɟɪɿ-

ɝɚɸɬɶ ɭ ɯɨɥɨɞɢɥɶɧɢɤɭ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɿ (0 – 6) °ɋ. 

Ɍɟɯɧɨɥɨɝɿɱɧɚ ɫɯɟɦɚ ɜɢɪɨɛɧɢɰɬɜɚ ɭɧɿɜɟɪɫɚɥɶɧɨʀ ɩɚɫɬɨɩɨɞɿɛɧɨʀ ɨɫɧɨɜɢ 

ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫ. 4.8.  
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ɇɟɪɨɡɱɢɧɧɢɣ ɡɚɥɢɲɨɤ 

ɹɞɪɚ ɜɨɥɨɫɶɤɨɝɨ ɝɨɪɿɯɭ 

ɇɚɫɿɧɧɹ ɱɿɚ 

 

 

Ⱦɨɡɭɜɚɧɧɹ 

ɉɟɪɟɛɢɪɚɧɧɹ 

 

ɉɪɨɦɢɜɚɧɧɹ Э = 18±β °C 

 

Ⱦɨɡɭɜɚɧɧɹ 

  

Ɂɦɿɲɭɜɚɧɧɹ          ɜɨɞɚ 

 

 ɇɚɫɬɨɸɜɚɧɧɹ 

 τ= 10 – β0 ɯɜ, Э = β0±β °C  
  

                                  Ɂɦɿɲɭɜɚɧɧɹ            Ɉɥɢɜɤɨɜɚ ɨɥɿɹ 

 

Ɂɛɟɪɿɝɚɧɧɹ Э = 0 – 6 °C, τ = 7 ɞɿɛ. 
Ɋɢɫ. 4.8. Ɍɟɯɧɨɥɨɝɿɱɧɚ ɫɯɟɦɚ ɜɢɪɨɛɧɢɰɬɜɚ ɭɧɿɜɟɪɫɚɥɶɧɨʀ ɨɫɧɨɜɢ ɞɥɹ ɩɪɢ-

ɝɨɬɭɜɚɧɧɹ ɫɨɭɫɿɜ ɡɿ ɡɛɚɥɚɧɫɨɜɚɧɢɦ ɫɤɥɚɞɨɦ ɠɢɪɧɢɯ ɤɢɫɥɨɬ. 

 

Ⱦɥɹ ɜɢɡɧɚɱɟɧɧɹ ɩɨɠɢɜɧɨʀ ɰɿɧɧɨɫɬɿ ɪɨɡɪɨɛɥɟɧɨʀ ɭɧɿɜɟɪɫɚɥɶɧɨʀ ɨɫɧɨɜɢ ɩɪɨ-

ɜɟɞɟɧɨ ɞɨɫɥɿɞɠɟɧɧɹ ɜɦɿɫɬɭ ʀʀ ɫɤɥɚɞɨɜɢɯ ɤɨɦɩɨɧɟɧɬɿɜ  (ɬɚɛɥ. 4.17).  

Ɍɚɛɥɢɰɹ 4.17  

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɯɿɦɿɱɧɨɝɨ ɫɤɥɚɞɭ ɭɧɿɜɟɪɫɚɥьɧɨʀ ɨɫɧɨɜɢ 

Ч = β, Щ ≤ 0,05 
ɉɨɤɚɡɧɢɤ Ɇɚɫɨɜɚ ɱɚɫɬɤɚ, ɝ/100 ɝ ɩɪɨɞɭɤɬɭ 

Ȼɿɥɤɢ 3,84  

ɀɢɪɢ 27,83  

ȼɭɝɥɟɜɨɞɢ, ɡ ɹɤɢɯ 

ɯɚɪɱɨɜɿ ɜɨɥɨɤɧɚ 

11,1  

4,77  

Ɂɨɥɚ 0,754  

Ʉɚɥɨɪɿɣɧɿɫɬɶ, ɤɤɚɥ 320 
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Ɋɨɡɪɨɛɥɟɧɚ ɩɚɫɬɨɩɨɞɿɛɧɚ ɨɫɧɨɜɚ ɦɚɣɠɟ ɧɚ γ0 % ɫɤɥɚɞɚєɬɶɫɹ ɡ ɛɿɨɥɨɝɿɱɧɨ 

ɰɿɧɧɢɯ ɠɢɪɿɜ ɪɨɫɥɢɧɧɨɝɨ ɩɨɯɨɞɠɟɧɧɹ, ɦɿɫɬɢɬɶ ɡɧɚɱɧɭ ɤɿɥɶɤɿɫɬɶ ɛɿɥɤɿɜ, ɚ ɜɭɝɥɟ-

ɜɨɞɧɚ ɱɚɫɬɢɧɚ ɜ ɨɫɧɨɜɧɨɦɭ ɩɪɟɞɫɬɚɜɥɟɧɚ ɯɚɪɱɨɜɢɦɢ ɜɨɥɨɤɧɚɦɢ. 

ɉɪɨɜɟɞɟɧɨ ɞɨɫɥɿɞɠɟɧɧɹ ɠɢɪɧɨɤɢɫɥɨɬɧɨɝɨ ɫɤɥɚɞɭ ɪɨɡɪɨɛɥɟɧɨʀ ɭɧɿɜɟɪɫɚ-

ɥɶɧɨʀ ɨɫɧɨɜɢ ɞɥɹ ɨɛʉɪɭɧɬɭɜɚɧɧɹ ʀʀ ɜɢɤɨɪɢɫɬɚɧɧɹ ɭ ɫɤɥɚɞɿ ɫɨɭɫɧɨʀ ɩɪɨɞɭɤɰɿʀ ɡ 

ɦɟɬɨɸ ɩɿɞɜɢɳɟɧɧɹ ɛɿɨɥɨɝɿɱɧɨʀ ɰɿɧɧɨɫɬɿ. Ɋɟɡɭɥɶɬɚɬɢ ɞɨɫɥɿɞɠɟɧɧɹ ɧɚɜɟɞɟɧɨ ɭ 

ɬɚɛɥ. 4.18. 

Ɍɚɛɥɢɰɹ 4.18. 

ȼɦɿɫɬ ɩɨɥɿɧɟɧɚɫɢɱɟɧɢɯ ɠɢɪɧɢɯ ɤɢɫɥɨɬ ɜ ɭɧɿɜɟɪɫɚɥьɧɿɣ ɨɫɧɨɜɿ 
ɀɢɪɧɿ ɤɢɫɥɨɬɢ ȼɦɿɫɬ, % 

∑ ω-3 7,λ ± 0,β 

∑ ω -6 γ1,γλ ± 0,β 

∑ ω -9 γ8,11 ± 0,β 

∑ ɧɚɫɢɱɟɧɢɯ ɠɢɪɧɢɯ ɤɢɫɥɨɬ ββ,β8 ± 0,β 

∑ ω -γμ ∑ ω -6 1 : 3,97 

 

Ɋɟɡɭɥɶɬɚɬɢ ɞɨɫɥɿɞɭ ɫɜɿɞɱɚɬɶ, ɳɨ ɠɢɪɧɨɤɢɫɥɨɬɧɢɣ ɫɤɥɚɞ ɭɧɿɜɟɪɫɚɥɶɧɨʀ ɨɫ-

ɧɨɜɢ ɛɿɥɶɲɟ ɧɿɠ ɧɚ 77 % ɩɪɟɞɫɬɚɜɥɟɧɢɣ ɧɟɧɚɫɢɱɟɧɢɦɢ ɀɄ ɡ ɫɩɿɜɜɿɞɧɨɲɟɧɧɹɦ 

ω-γ ɬɚ ω-6 ɠɢɪɧɢɯ ɤɢɫɥɨɬ ɧɚ ɪɿɜɧɿ 1μ4. 

Ɉɬɪɢɦɚɧɚ ɧɚɦɢ ɛɚɝɚɬɨɮɭɧɤɰɿɨɧɚɥɶɧɚ ɤɨɦɩɨɡɢɰɿɹ ɩɪɟɞɫɬɚɜɥɹє ɫɨɛɨɸ ɧɚ-

ɩɿɜɮɚɛɪɢɤɚɬ, ɹɤɢɣ ɦɨɠɧɚ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɜ ɹɤɨɫɬɿ ɨɫɧɨɜɢ ɞɥɹ ɩɪɢɝɨɬɭɜɚɧɧɹ 

ɫɨɭɫɿɜ ɛɚɠɚɧɨɝɨ ɚɫɨɪɬɢɦɟɧɬɭ. ɇɚ ɜɢɝɥɹɞ – ɰɟ ɨɞɧɨɪɿɞɧɢɣ ɜ’ɹɡɤɢɣ ɩɪɨɞɭɤɬ ɡ 

ɜɤɥɸɱɟɧɧɹɦɢ ɧɚɫɿɧɧɹ ɱɿɚ. Ʉɨɥɿɪ ɨɞɧɨɪɿɞɧɢɣ ɡɚ ɜɫɿєɸ ɦɚɫɨɸ ɩɪɨɞɭɤɬɭ. ɋɦɚɤ ɿ 

ɡɚɩɚɯ ɩɪɢєɦɧɿ ɛɟɡ ɫɬɨɪɨɧɧɿɯ ɩɪɢɫɦɚɤɭ ɬɚ ɡɚɩɚɯɭ, ɫɥɚɛɤɨ ɜɢɪɚɠɟɧɿ, ɳɨ ɞɨɡɜɨɥɹє 

ɩɨɞɚɥɶɲɟ ɤɨɦɛɿɧɭɜɚɧɧɹ ɡ ɪɿɡɧɨɦɚɧɿɬɧɨɸ ɫɢɪɨɜɢɧɨɸ. Ɍɚɤ, ɡ'єɞɧɚɜɲɢ ɠɢɪɨɜɢɣ 

ɩɚɫɬɨɩɨɞɿɛɧɢɣ ɧɚɩɿɜɮɚɛɪɢɤɚɬ ɡ ɮɪɭɤɬɨɜɢɦɢ, ɹɝɿɞɧɢɦɢ ɚɛɨ ɨɜɨɱɟɜɢɦɢ ɧɚɩɨɜɧɸ-

ɜɚɱɚɦɢ, ɛɿɨɥɨɝɿɱɧɨ ɰɿɧɧɢɦɢ ɿɧɝɪɟɞɿєɧɬɚɦɢ ɬɚ ɫɩɟɰɿɹɦɢ, ɦɨɠɧɚ ɩɪɢɝɨɬɭɜɚɬɢ ɫɨɭɫ 

ɡ ɛɚɠɚɧɢɦɢ ɨɪɝɚɧɨɥɟɩɬɢɱɧɢɦɢ ɬɚ ɮɿɡɢɤɨ-ɯɿɦɿɱɧɢɦɢ ɜɥɚɫɬɢɜɨɫɬɹɦɢ. əɤɿɫɬɶ ɪɨɡ-

ɪɨɛɥɟɧɨʀ ɨɫɧɨɜɢ ɡɚ ɮɿɡɢɤɨ-ɯɿɦɿɱɧɢɦɢ ɩɨɤɚɡɧɢɤɚɦɢ ɧɚɜɟɞɟɧɨ ɭ ɬɚɛɥ.  4.1λ. 
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Ɍɚɛɥɢɰɹ 4.1λ 

Ɏɿɡɢɤɨ-ɯɿɦɿɱɧɿ ɜɥɚɫɬɢɜɨɫɬɿ ɝɨɪɿɯɨɜɨ-ɧɚɫɿɧɧєɜɨʀ ɨɫɧɨɜɢ 

ɉɨɤɚɡɧɢɤ 
ɇɨɪɦɚ ɞɥɹ ɫɨɭɫɿɜ 

ɡɚ ȾɋɌɍ 4561μβ006 

Ɂɪɚɡɨɤ  
ɭɧɿɜɟɪɫɚɥɶɧɨʀ ɨɫɧɨɜɢ 

Ɇɚɫɨɜɚ ɱɚɫɬɤɚ ɜɨɥɨɝɢ, % ɇɟ ɛɿɥɶɲɟ 55,0 54,5 

Ɍɢɬɪɨɜɚɧɚ ɤɢɫɥɨɬɧɿɫɬɶ, % ɇɟ ɛɿɥɶɲɟ 0,λ 0,61 

Ⱥɤɬɢɜɧɚ ɤɢɫɥɨɬɧɿɫɬɶ, ɪɇ 3,0 – 4,7 4,7 

ɋɬɿɣɤɿɫɬɶ ɟɦɭɥɶɫɿʀ ȼ ɦɟɠɚɯ λ6 – 100 100 

 

ɇɚɜɟɞɟɧɿ ɪɟɡɭɥɶɬɚɬɢ ɫɜɿɞɱɚɬɶ, ɳɨ ɪɨɡɪɨɛɥɟɧɚ ɭɧɿɜɟɪɫɚɥɶɧɚ ɝɨɪɿɯɨɜɨ-

ɧɚɫɿɧɧєɜɚ ɨɫɧɨɜɚ ɜɿɞɩɨɜɿɞɚє ɜɢɦɨɝɚɦ ɫɬɚɧɞɚɪɬɭ ɞɥɹ ɩɪɢɝɨɬɭɜɚɧɧɹ ɫɨɭɫɧɨʀ ɩɪɨ-

ɞɭɤɰɿʀ. Ⱦɥɹ ɜɢɡɧɚɱɟɧɧɹ ɨɩɬɢɦɚɥɶɧɢɯ ɭɦɨɜ ɡɛɟɪɿɝɚɧɧɹ ɪɨɡɪɨɛɥɟɧɨʀ ɝɨɪɿɯɨɜɨ-

ɧɚɫɿɧɧєɜɨʀ ɨɫɧɨɜɢ ɞɨɫɥɿɞɠɟɧɨ ʀʀ ɦɿɤɪɨɛɿɨɥɨɝɿɱɧɿ ɩɨɤɚɡɧɢɤɢ ɩɿɞ ɱɚɫ ɡɛɟɪɿɝɚɧɧɹ, 

ɳɨ ɯɚɪɚɤɬɟɪɢɡɭɸɬɶ ɛɟɡɩɟɤɭ ɞɥɹ ɫɩɨɠɢɜɚɱɿɜ ɬɚ ɬɟɪɦɿɧ ɦɨɠɥɢɜɨɝɨ ɩɨɞɚɥɶɲɨɝɨ 

ɜɢɤɨɪɢɫɬɚɧɧɹ ɭ ɫɤɥɚɞɿ ɯɚɪɱɨɜɢɯ ɩɪɨɞɭɤɬɿɜ (ɬɚɛɥ. 4.β0). 

Ɍɚɛɥɢɰɹ 4.β0 

Ɇɿɤɪɨɛɿɨɥɨɝɿɱɧɿ ɩɨɤɚɡɧɢɤɢ ɝɨɪɿɯɨɜɨ-ɧɚɫɿɧɧєɜɨʀ ɩɚɫɬɨɩɨɞɿɛɧɨʀ ɨɫɧɨɜɢ  

ɉɨɤɚɡɧɢɤ 

Ƚɪɚɧɢɱɧɨ 

ɞɨɩɭɫɬɢɦɟ  
ɡɧɚɱɟɧɧɹ 

Ɍɪɢɜɚɥɿɫɬɶ ɡɛɟɪɿɝɚɧɧɹ ɩɪɢ Э = (0 – 6) °ɋ, ɝɨɞ 

0 24 48 72 120 168 

ɄɆȺɎȺɧɆ, 
ɄɍɈ/ɝ 

ɧɟ ɛɿɥɶɲɟ 

1 ∙103 9∙101 2,2∙102 2,6∙102 3,9∙102 7,6∙102 9,2∙102 

ɉɥɿɫɧɟɜɿ ɝɪɢɛɢ ɬɚ 
ɞɪɿɠɞɠɿ, ɄɍɈ/ɝ 

ɧɟ ɛɿɥɶɲɟ 10 1 1 1 3 5 8 

 

ɉɪɨɜɟɞɟɧɿ ɞɨɫɥɿɞɠɟɧɧɹ ɫɜɿɞɱɚɬɶ, ɳɨ ɪɨɡɪɨɛɥɟɧɚ ɝɨɪɿɯɨɜɨ-ɧɚɫɿɧɧєɜɚ ɨɫɧɨ-

ɜɚ ɡɛɟɪɿɝɚє ɦɿɤɪɨɛɿɨɥɨɝɿɱɧɭ ɫɬɚɛɿɥɶɧɿɫɬɶ ɩɪɨɬɹɝɨɦ 168 ɝɨɞ, ɬɨɦɭ ɦɨɠɟ ɛɭɬɢ ɪɟ-

ɤɨɦɟɧɞɨɜɚɧɚ ɞɨ ɜɢɤɨɪɢɫɬɚɧɧɹ ɭ ɁɊȽ ɩɪɨɬɹɝɨɦ 7 ɞɿɛ. 

 

4.3.1 ȼ ɢ ɤ ɨ ɪ ɢ ɫ ɬ ɚ ɧ ɧ ɹ  ɩ ɚ ɫ ɬ ɨ ɩ ɨ ɞ ɿ ɛ ɧ ɨ ʀ  ɝ ɨ ɪ ɿ ɯ ɨ ɜ ɨ -

ɧ ɚ ɫ ɿ ɧ ɧ є ɜ ɨ ʀ  ɨ ɫ ɧ ɨ ɜ ɢ  ɭ  ɬ ɪ ɚ ɞ ɢ ɰ ɿ ɣ ɧ ɢ ɯ  ɬ ɟ ɯ ɧ ɨ ɥ ɨ ɝ ɿ ɹ ɯ  

ɫ ɨ ɭ ɫ ɧ ɨ ʀ  ɩ ɪ ɨ ɞ ɭ ɤ ɰ ɿ ʀ . Ⱦɥɹ ɜɢɡɧɚɱɟɧɧɹ ɜɩɥɢɜɭ ɪɨɡɪɨɛɥɟɧɨʀ ɍɈ ɧɚ ɹɤɿɫɬɶ 

ɫɨɭɫɧɨʀ ɩɪɨɞɭɤɰɿʀ ɧɚɦɢ ɜɢɤɨɪɢɫɬɚɧɨ ɩɨɩɭɥɹɪɧɢɣ ɫɨɭɫ ɉɟɫɬɨ – ɯɨɥɨɞɧɢɣ ɫɨɭɫ 
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ɿɬɚɥɿɣɫɶɤɨʀ ɤɭɯɧɿ, ɳɨ ɦɿɫɬɢɬɶ ɤɟɞɪɨɜɭ ɝɨɪɿɯɨɜɭ ɨɫɧɨɜɭ, ɡɟɥɟɧɶ, ɨɥɿɸ ɬɚ ɩɪɹɧɨɳɿ 

ɿ ɦɚє ɛɟɡɥɿɱ ɿɧɬɟɪɩɪɟɬɚɰɿɣ. Ƀɨɝɨ ɱɚɫɬɨ ɧɚɦɚɳɭɸɬɶ ɧɚ ɯɥɿɛɨɛɭɥɨɱɧɿ ɜɢɪɨɛɢ ɚɛɨ 

ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɹɤ ɨɫɧɨɜɭ ɞɥɹ ɩɿɰɢ, ɞɨɞɚɸɬɶ ɞɨ ɫɚɥɚɬɿɜ ɭ ɹɤɨɫɬɿ ɡɚɩɪɚɜɤɢ ɚɛɨ 

ɩɨɞɚɸɬɶ ɪɚɡɨɦ ɡ ɨɫɧɨɜɧɨɸ ɫɬɪɚɜɨɸ. ȼ ɹɤɨɫɬɿ ɤɨɧɬɪɨɥɸ ɜɢɤɨɪɢɫɬɚɥɢ ɫɨɭɫ ɉɟɫ-

ɬɨ, ɜɢɝɨɬɨɜɥɟɧɢɣ ɡɚ ɬɪɚɞɢɰɿɣɧɨɸ ɪɟɰɟɩɬɭɪɨɸ ɿ ɬɟɯɧɨɥɨɝɿєɸ.  Ɋɟɰɟɩɬɭɪɢ ɫɨɭɫɿɜ 

ɧɚɜɟɞɟɧɨ ɭ ɬɚɛɥ. 4.β1.  

Ɍɚɛɥɢɰɹ 4.β1 

Ɋɟɰɟɩɬɭɪɢ ɩɚɫɬɨɩɨɞɿɛɧɢɯ ɫɨɭɫɿɜ ɧɚ ɨɫɧɨɜɿ ɝɨɪɿɯɨɩɥɿɞɧɨʀ ɫɢɪɨɜɢɧɢ 

ȱɧɝɪɟɞɿєɧɬɢ 

ɋɨɭɫ ɉɟɫɬɨ 

Ʉɥɚɫɢɱɧɢɣ 

ɋɨɭɫ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ 

ɪɨɡɪɨɛɥɟɧɨʀ ɨɫɧɨɜɢ 

ȼɦɿɫɬ, ɝ 

Ʉɟɞɪɨɜɿ ɝɨɪɿɯɢ 25 - 

ɍɧɿɜɟɪɫɚɥɶɧɚ ɨɫɧɨɜɚ - 30 

Ȼɚɡɢɥɿɤ ɫɜɿɠɢɣ (ɥɢɫɬɹ) 40 40 

ɋɢɪ «ɉɚɪɦɿɞɠɚɧɨ Ɋɟɞɠɚɧɨ» 10 10 

ɋɢɪ «ɉɟɤɨɪɿɧɨ» 8 8 

ɑɚɫɧɢɤ 2 2 

Ɉɥɢɜɤɨɜɚ ɨɥɿɹ 15 10 

 

Ⱦɥɹ ɜɢɝɨɬɨɜɥɟɧɧɹ ɫɨɭɫɭ ɡɟɥɟɧɶ ɛɚɡɢɥɿɤɭ ɪɟɬɟɥɶɧɨ ɫɨɪɬɭɜɚɥɢ, ɡɚɦɨɱɭɜɚɥɢ, 

ɦɢɥɢ ɬɚ ɨɛɫɭɲɭɜɚɥɢ. ɑɚɫɧɢɤ ɫɨɪɬɭɜɚɥɢ, ɨɱɢɳɭɜɚɥɢ, ɩɨɞɪɿɛɧɸɜɚɥɢ ɬɚ ɞɨɡɭɜɚɥɢ. 

Ⱦɨɡɨɜɚɧɿ ɡɟɥɟɧɶ ɛɚɡɢɥɿɤɭ ɬɚ ɩɨɞɪɿɛɧɟɧɢɣ ɱɚɫɧɢɤ ɡɦɿɲɭɜɚɥɢ ɿ ɩɨɞɪɿɛɧɸɜɚɥɢ 

ɛɥɟɧɞɟɪɨɦ ɡ ɞɨɞɚɜɚɧɧɹɦ ɨɥɢɜɤɨɜɨʀ ɨɥɿʀ. ɋɢɪɢ ɜɿɞɩɨɜɿɞɧɨ ɞɨ ɪɟɰɟɩɬɭɪɢ ɧɚɬɢɪɚ-

ɥɢ ɧɚ ɬɟɪɬɰɿ, ɡɦɿɲɭɜɚɥɢ ɡ ɨɬɪɢɦɚɧɨɸ ɩɨɞɪɿɛɧɟɧɨɸ ɦɚɫɨɸ ɬɚ ɭɧɿɜɟɪɫɚɥɶɧɨɸ ɩɚ-

ɫɬɨɩɨɞɿɛɧɨɸ ɝɨɪɿɯɨɜɨɸ ɨɫɧɨɜɨɸ. Ⱦɥɹ ɬɪɢɜɚɥɨɝɨ ɡɛɟɪɿɝɚɧɧɹ ɝɨɬɨɜɢɣ ɫɨɭɫ ɩɟɪɟ-

ɤɥɚɞɚɥɢ ɭ ɫɬɟɪɢɥɶɧɭ єɦɧɿɫɬɶ, ɩɨɜɟɪɯɧɸ ɩɨɤɪɢɜɚɥɢ ɲɚɪɨɦ ɨɥɢɜɤɨɜɨʀ ɨɥɿʀ ɞɥɹ 

ɩɨɩɟɪɟɞɠɟɧɧɹ ɩɪɨɰɟɫɭ ɨɤɢɫɥɟɧɧɹ.  

Ɍɟɯɧɨɥɨɝɿɱɧɭ ɫɯɟɦɭ ɩɪɢɝɨɬɭɜɚɧɧɹ ɫɨɭɫɭ ɉɟɫɬɨ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɝɨɪɿɯɨɜɨ-

ɧɚɫɿɧɧєɜɨʀ ɨɫɧɨɜɢ ɧɚɜɟɞɟɧɨ ɧɚ ɪɢɫ. 4.λ. 
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 Ȼɚɡɢɥɿɤ  

   

 ɉɟɪɟɛɢɪɚɧɧɹ ɑɚɫɧɢɤ 

   

ɜɨɞɚ Ɂɚɦɨɱɭɜɚɧɧɹ  
Э=(18 ± β °C), τ = 60 – 1β0 ɫ 

ɋɨɪɬɭɜɚɧɧɹ 

   

ɜɨɞɚ Ɇɢɬɬɹ (Э=18 ± β °C) Ɂɪɿɡɚɧɧɹ ɡɚɜ’ɹɡɿ 
   

 Ɉɛɫɭɲɭɜɚɧɧɹ ɪɭɲɧɢɤɨɦ Ɉɱɢɳɟɧɧɹ 

   

 Ɉɥɢɜɤɨɜɚ ɨɥɿɹ Ⱦɨɡɭɜɚɧɧɹ ɉɨɞɪɿɛɧɟɧɧɹ ɛɥɟɧɞɟɪɨɦ 

І = λ00 ȼɬ, τ = γ0 ɫ 

 

Ⱦɨɡɭɜɚɧɧɹ 

 

Ɂɦɿɲɭɜɚɧɧɹ 

 

Ⱦɨɡɭɜɚɧɧɹ 

   ɋɢɪɢ 

ɍɧɿɜɟɪɫɚɥɶɧɚ ɨɫɧɨɜɚ   
 

ɉɨɞɪɿɛɧɟɧɧɹ  
І = λ00 ȼɬ, τ = 60 ɫ 

 

ɇɚɬɢɪɚɧɧɹ 

Ⱦɨɡɭɜɚɧɧɹ   

 Ɂɦɿɲɭɜɚɧɧɹ Ⱦɨɡɭɜɚɧɧɹ 

   

Ɂɛɟɪɿɝɚɧɧɹ  
τ =  7β ɝɨɞ, Э = (0 – 6) °C 

Ɋɢɫ. 4.λ. Ɍɟɯɧɨɥɨɝɿɱɧɚ ɫɯɟɦɚ ɜɢɝɨɬɨɜɥɟɧɧɹ ɫɨɭɫɭ ɉɟɫɬɨ ɧɚ ɩɚɫɬɨɩɨɞɿɛɧɿɣ 

ɝɨɪɿɯɨɜɨ-ɧɚɫɿɧɧєɜɿɣ ɨɫɧɨɜɿ. 

Ɉɬɪɢɦɚɧɿ ɫɨɭɫɢ ɩɨɪɿɜɧɸɜɚɥɢ ɡɚ ɨɪɝɚɧɨɥɟɩɬɢɱɧɢɦɢ ɩɨɤɚɡɧɢɤɚɦɢ, ɤɨɧɬɪɨ-

ɥɸɸɱɢ ɫɦɚɤ, ɤɨɥɿɪ, ɚɪɨɦɚɬ ɬɚ ɤɨɧɫɢɫɬɟɧɰɿɸ ɝɨɬɨɜɢɯ ɜɢɪɨɛɿɜ. Ɂɚ ɨɬɪɢɦɚɧɢɦɢ 

ɞɚɧɢɦɢ ɩɨɛɭɞɨɜɚɧɨ ɞɿɚɝɪɚɦɭ, ɹɤɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫ. 4.10.  
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Ɋɢɫ. 4.10. Ⱦɿɚɝɪɚɦɚ ɨɪɝɚɧɨɥɟɩɬɢɱɧɢɯ ɩɨɤɚɡɧɢɤɿɜ ɫɨɭɫɿɜ. 

 
Ⱥɧɚɥɿɡ ɨɪɝɚɧɨɥɟɩɬɢɱɧɢɯ ɩɨɤɚɡɧɢɤɿɜ ɫɜɿɞɱɢɬɶ, ɳɨ ɫɨɭɫ, ɹɤɢɣ ɜɢɝɨɬɨɜɥɟɧɨ 

ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɪɨɡɪɨɛɥɟɧɨʀ ɧɚɦɢ ɭɧɿɜɟɪɫɚɥɶɧɨʀ ɨɫɧɨɜɢ ɡ ɜɨɥɨɫɶɤɢɯ ɝɨɪɿɯɿɜ ɡɚ 

ɫɦɚɤɨɜɢɦɢ ɜɥɚɫɬɢɜɨɫɬɹɦɢ ɦɚɣɠɟ ɧɟ ɜɿɞɪɿɡɧɹєɬɶɫɹ ɜɿɞ ɤɥɚɫɢɱɧɨɝɨ ɫɨɭɫɭ ɉɟɫɬɨ, 

ɜɢɪɨɛɥɟɧɨɝɨ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɤɟɞɪɨɜɢɯ ɝɨɪɿɯɿɜ. Ɋɨɡɪɨɛɥɟɧɢɣ ɧɚɦɢ ɫɨɭɫ ɡɚ ɤɨɧ-

ɫɢɫɬɟɧɰɿєɸ ɦɟɧɲ ɦɚɫɥɹɧɢɫɬɢɣ. 

ɉɪɨɜɟɞɟɧɨ ɞɨɫɥɿɞɠɟɧɧɹ ɨɬɪɢɦɚɧɢɯ ɫɨɭɫɿɜ ɉɟɫɬɨ,  ɜɢɝɨɬɨɜɥɟɧɢɯ ɡɚ ɬɪɚɞɢ-

ɰɿɣɧɨɸ ɬɟɯɧɨɥɨɝɿєɸ ɿ ɪɟɰɟɩɬɭɪɨɸ ɿ ɡɚ ɬɪɚɞɢɰɿɣɧɨɸ ɬɟɯɧɨɥɨɝɿєɸ, ɚɥɟ ɡ ɜɢɤɨɪɢɫ-

ɬɚɧɧɹɦ ɭ ɪɟɰɟɩɬɭɪɿ ɫɨɭɫɭ ɭɧɿɜɟɪɫɚɥɶɧɨʀ ɩɚɫɬɨɩɨɞɿɛɧɨʀ ɝɨɪɿɯɨɜɨ-ɧɚɫɿɧɧєɜɨʀ ɨɫ-

ɧɨɜɢ  (ɪɢɫ. 4.11). 

ɇɚɜɟɞɟɧɚ ɞɿɚɝɪɚɦɚ ɫɜɿɞɱɢɬɶ, ɳɨ ɞɨ ɫɤɥɚɞɭ ɤɥɚɫɢɱɧɨɝɨ ɫɨɭɫɭ ɉɟɫɬɨ ɜɯɨ-

ɞɢɬɶ ɛɿɥɶɲɚ ɤɿɥɶɤɿɫɬɶ ɠɢɪɿɜ, ɜɧɚɫɥɿɞɨɤ ɱɨɝɨ ɫɨɭɫ ɦɚє ɛɿɥɶɲɭ ɤɚɥɨɪɿɣɧɿɫɬɶ ɿ ɦɿɫ-

ɬɢɬɶ ɦɟɧɲɭ ɤɿɥɶɤɿɫɬɶ ɉɇɀɄ. ɋɨɭɫ ɉɟɫɬɨ, ɜɢɝɨɬɨɜɥɟɧɢɣ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɭɧɿ-

ɜɟɪɫɚɥɶɧɨʀ ɝɨɪɿɯɨɜɨ-ɧɚɫɿɧɧєɜɨʀ ɨɫɧɨɜɢ ɦɚє ɦɟɧɲɭ ɤɚɥɨɪɿɣɧɿɫɬɶ ɧɚ 1β0 ɤɤɚɥ ɿ 

ɦɿɫɬɢɬɶ ɭ 1,5 ɪɚɡɿɜ ɛɿɥɶɲɟ ɉɇɀɄ ɡɿ ɡɛɚɥɚɧɫɨɜɚɧɢɦ ɫɤɥɚɞɨɦ ω-γ ɬɚ ω-6 ɠɢɪɧɢɯ 

ɤɢɫɥɨɬ, ɳɨ  ɫɜɿɞɱɢɬɶ ɩɪɨ ɣɨɝɨ ɜɢɳɭ ɛɿɨɥɨɝɿɱɧɭ ɰɿɧɧɿɫɬɶ.  
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Ɋɢɫ. 4.11. Ⱦɿɚɝɪɚɦɚ ɩɨɪɿɜɧɹɧɧɹ ɯɚɪɱɨɜɨʀ ɰɿɧɧɨɫɬɿ ɫɨɭɫɭ ɉɟɫɬɨ ɧɚ ɝɨɪɿɯɨɜɿɣ 

ɬɚ ɝɨɪɿɯɨɜɨ-ɧɚɫɿɧɧɟɜɿɣ ɨɫɧɨɜɿ. 

 
Ɉɬɪɢɦɚɧɿ ɞɚɧɿ ɫɜɿɞɱɚɬɶ ɩɪɨ ɞɨɰɿɥɶɧɿɫɬɶ ɜɢɤɨɪɢɫɬɚɧɧɹ ɪɨɡɪɨɛɥɟɧɨʀ ɭɧɿɫɟɪ-

ɫɚɥɶɧɨʀ ɨɫɧɨɜɢ ɜ ɪɟɰɟɩɬɭɪɚɯ ɬɪɚɞɢɰɿɣɧɨʀ ɫɨɭɫɧɨʀ ɩɪɨɞɭɤɰɿʀ ɞɥɹ ɩɿɞɜɢɳɟɧɧɹ ɭ ʀɯ 

ɫɤɥɚɞɿ ɜɦɿɫɬɭ ɉɇɀɄ ɡɿ ɡɛɚɥɚɧɫɨɜɚɧɢɦ ɫɩɿɜɜɿɞɧɨɲɟɧɧɹɦ ω-γ ɬɚ ω-6 ɠɢɪɧɢɯ ɤɢ-

ɫɥɨɬ. 

 

 4 .3.2 .  Ɋ ɨ ɡ ɪ ɨ ɛ ɤ ɚ  ɪ ɟ ɰ ɟ ɩ ɬ ɭ ɪ ɢ  ɿ  ɬ ɟ ɯ ɧ ɨ ɥ ɨ ɝ ɿ ʀ  ɡ ɟ ɥ ɟ ɧ ɨ -

ɝ ɨ  ɝ ɨ ɪ ɿ ɯ ɨ ɜ ɨ ɝ ɨ  ɫ ɨ ɭ ɫ ɭ .  ɇɚ ɨɫɧɨɜɿ ɨɬɪɢɦɚɧɢɯ ɪɟɡɭɥɶɬɚɬɿɜ ɧɚɦɢ ɪɨɡɪɨ-

ɛɥɟɧɨ ɧɨɜɢɣ ɜɢɞ ɟɦɭɥɶɫɿɣɧɨɝɨ ɫɨɭɫɭ, ɜ ɪɟɰɟɩɬɭɪɿ ɹɤɨɝɨ ɜɢɤɨɪɢɫɬɚɧɨ ɥɢɫɬɹ 

ɲɩɢɧɚɬɭ, ɩɟɬɪɭɲɤɢ ɿ ɛɚɡɢɥɿɤɭ ɬɚ ɭɧɿɜɟɪɫɚɥɶɧɚ ɝɨɪɿɯɨɜɨ-ɧɚɫɿɧɧєɜɚ ɨɫɧɨɜɚ. ɇɚɦɢ 

ɪɨɡɪɨɛɥɟɧɨ ɬɪɢ ɡɪɚɡɤɢ ɡɟɥɟɧɨɝɨ ɝɨɪɿɯɨɜɨɝɨ ɫɨɭɫɭ, ɹɤɿ ɜɿɞɪɿɡɧɹɸɬɶɫɹ ɜɦɿɫɬɨɦ ɪɟ-

ɰɟɩɬɭɪɧɢɯ ɤɨɦɩɨɧɟɧɬɿɜ (ɬɚɛɥ. 4.ββ).  

Ɍɚɛɥɢɰɹ 4.ββ 

Ɋɟɰɟɩɬɭɪɧɢɣ ɫɤɥɚɞ ɡɟɥɟɧɨɝɨ ɝɨɪɿɯɨɜɨɝɨ ɫɨɭɫɭ 

Ɋɟɰɟɩɬɭɪɧɿ ɤɨɦɩɨɧɟɧɬɢ 
Ɂɪɚɡɨɤ 1 Ɂɪɚɡɨɤ β Ɂɪɚɡɨɤ γ 

Ɇɚɫɨɜɚ ɱɚɫɬɤɚ, % 

əɞɪɚ ɜɨɥɨɫɶɤɨɝɨ ɝɨɪɿɯɭ 10 8 12 

ɇɚɫɿɧɧɹ ɱɿɚ  2,5 2 3 

Ɉɥɢɜɤɨɜɚ ɨɥɿɹ 8,75 7 10,55 
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ɉɪɨɞɨɜɠɟɧɧɹ ɬɚɛɥ. 4.β2 

Ɋɟɰɟɩɬɭɪɧɿ ɤɨɦɩɨɧɟɧɬɢ 
Ɂɪɚɡɨɤ 1 Ɂɪɚɡɨɤ β Ɂɪɚɡɨɤ γ 

Ɇɚɫɨɜɚ ɱɚɫɬɤɚ, % 

ȼɨɞɚ 28,0 25 27 

Ȼɚɡɢɥɿɤ ɫɜɿɠɢɣ 17 19 16 

ɒɩɢɧɚɬ ɫɜɿɠɢɣ 15,75 18 14 

ɉɟɬɪɭɲɤɚ ɫɜɿɠɚ 15 17,7 14 

Ʌɢɦɨɧ 1,2 1,0 1,1 

ɑɚɫɧɢɤ 1,0 1,1 1,2 

ɋɿɥɶ 0,4 0,5 0,6 

ɐɭɤɨɪ 0,3 0,5 0,4 

ɑɨɪɧɢɣ ɦɟɥɟɧɢɣ ɩɟɪɟɰɶ 0,1 0,2 0,15 

ȼɫɶɨɝɨ 100 100 100 

 

Ɋɨɡɪɨɛɥɟɧɿ ɡɪɚɡɤɢ ɫɨɭɫɿɜ ɨɰɿɧɸɜɚɥɢ ɜ ɩɟɪɲɭ ɱɟɪɝɭ ɡɚ ɨɪɝɚɧɨɥɟɩɬɢɱɧɢɦɢ 

ɩɨɤɚɡɧɢɤɚɦɢ. ȼɫɬɚɧɨɜɥɟɧɨ, ɳɨ ɡɚ ɫɦɚɤɨɜɢɦɢ ɜɥɚɫɬɢɜɨɫɬɹɦɢ ɿ ɤɨɧɫɢɫɬɟɧɰɿєɸ 

ɧɚɣɛɿɥɶɲ ɩɪɢɜɚɛɥɢɜɢɦ ɜɢɹɜɢɜɫɹ ɡɪɚɡɨɤ ɫɨɭɫɭ β. ɐɟɣ ɡɪɚɡɨɤ ɯɚɪɚɤɬɟɪɢɡɭєɬɶɫɹ 

ɦɟɧɲɨɸ ɤɿɥɶɤɿɫɬɸ ɜɨɞɢ, ɦɿɫɬɢɬɶ ɛɿɥɶɲɟ ɡɟɥɟɧɢɯ ɥɢɫɬɨɜɢɯ ɨɜɨɱɿɜ ɿ ɫɩɟɰɿɣ.  

Ⱦɥɹ ɜɢɝɨɬɨɜɥɟɧɧɹ ɡɟɥɟɧɨɝɨ ɝɨɪɿɯɨɜɨɝɨ ɫɨɭɫɭ ɡɟɥɟɧɶ ɲɩɢɧɚɬɭ, ɛɚɡɢɥɿɤɭ ɬɚ 

ɩɟɬɪɭɲɤɢ ɪɟɬɟɥɶɧɨ ɫɨɪɬɭɜɚɥɢ, ɡɚɦɨɱɭɜɚɥɢ ɿ ɦɢɥɢ ɭ ɜɨɞɿ ɡ ɬɟɦɩɟɪɚɬɭɪɨɸ  

(18 ± β) °ɋ ɬɚ ɨɛɫɭɲɭɜɚɥɢ. ɑɚɫɧɢɤ ɫɨɪɬɭɜɚɥɢ, ɨɱɢɳɚɥɢ, ɩɨɞɪɿɛɧɸɜɚɥɢ ɬɚ ɞɨɡɭ-

ɜɚɥɢ. Ʌɢɦɨɧ ɪɟɬɟɥɶɧɨ ɦɢɥɢ ɬɚ ɜɢɱɚɜɥɸɜɚɥɢ ɿɡ ɧɶɨɝɨ ɫɿɤ. Ⱦɨɡɨɜɚɧɿ ɡɟɥɟɧɶ ɛɚɡɢ-

ɥɿɤɭ, ɲɩɢɧɚɬɭ ɬɚ ɩɟɬɪɭɲɤɢ, ɩɨɞɪɿɛɧɟɧɢɣ ɱɚɫɧɢɤ ɬɚ ɥɢɦɨɧɧɢɣ ɫɿɤ ɡɦɿɲɭɜɚɥɢ ɿ 

ɩɨɞɪɿɛɧɸɜɚɥɢ ɛɥɟɧɞɟɪɨɦ ɡ ɞɨɞɚɜɚɧɧɹɦ ɨɥɢɜɤɨɜɨʀ ɨɥɿʀ ɩɪɨɬɹɝɨɦ 60 ɫ.  

Ɉɬɪɢɦɚɧɭ ɦɚɫɭ ɜɿɞɩɨɜɿɞɧɨ ɞɨ ɪɟɰɟɩɬɭɪɢ ɡɦɿɲɭɜɚɥɢ ɡ ɭɧɿɜɟɪɫɚɥɶɧɨɸ ɝɨɪɿ-

ɯɨɜɨ-ɧɚɫɿɧɧєɜɨɸ ɨɫɧɨɜɨɸ. Ⱦɥɹ ɬɪɢɜɚɥɨɝɨ ɡɛɟɪɿɝɚɧɧɹ ɝɨɬɨɜɢɣ ɫɨɭɫ ɩɟɪɟɤɥɚɞɚɥɢ 

ɭ ɫɬɟɪɢɥɶɧɭ єɦɧɿɫɬɶ, ɩɨɜɟɪɯɧɸ ɩɨɤɪɢɜɚɥɢ ɲɚɪɨɦ ɨɥɢɜɤɨɜɨʀ ɨɥɿʀ, ɳɨ ɩɨɩɟɪɟ-

ɞɠɚє ɩɪɨɰɟɫ ɨɤɢɫɥɟɧɧɹ. 

Ɍɟɯɧɨɥɨɝɿɱɧɚ ɫɯɟɦɚ ɜɢɝɨɬɨɜɥɟɧɧɹ ɧɨɜɨɝɨ ɡɟɥɟɧɨɝɨ ɝɨɪɿɯɨɜɨɝɨ ɫɨɭɫɭ ɧɚɜɟ-

ɞɟɧɚ ɧɚ ɪɢɫ. 4.1β.  
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ɒɩɢɧɚɬ Ȼɚɡɢɥɿɤ ɉɟɬɪɭɲɤɚ 
   
 ɉɟɪɟɛɢɪɚɧɧɹ  
   
ɜɨɞɚ Ɂɚɦɨɱɭɜɚɧɧɹ  

Э=(18 ± β) °C, τ = 60 – 1β0 ɫ 
ɑɚɫɧɢɤ 

  ɋɨɪɬɭɜɚɧɧɹ 

ɜɨɞɚ Ɇɢɬɬɹ (Э=18 ± β °C)  
  Ɂɪɿɡɚɧɧɹ ɡɚɜ’ɹɡɿ 

 
Ɉɛɫɭɲɭɜɚɧɧɹ ɩɚɩɟɪɨɜɢɦ 

ɪɭɲɧɢɤɨɦ 
 

Ɉɱɢɳɟɧɧɹ 
Ʌɢɦɨɧ   

 
Ɇɢɬɬɹ 

Ⱦɨɡɭɜɚɧɧɹ ɉɨɞɪɿɛɧɟɧɧɹ 
І = λ00 ȼɬ, τ = γ0 ɫ 

 
ȼɢɱɚɜɥɸɜɚɧɧɹ ɫɨɤɭ 

 
 

Ⱦɨɡɭɜɚɧɧɹ 
 

Ⱦɨɡɭɜɚɧɧɹ 
                       

Ɂɦɿɲɭɜɚɧɧɹ 
                             

 

Ɉɥɢɜɤɨɜɚ ɨɥɿɹ  ɉɨɞɪɿɛɧɟɧɧɹ  
І = λ00 ȼɬ, τ = 60 ɫ 

 

   
ɍɧɿɜɟɪɫɚɥɶɧɚ ɨɫɧɨɜɚ  Ɂɦɿɲɭɜɚɧɧɹ ɫɿɥɶ, ɩɟɪɟɰɶ, ɰɭɤɨɪ 
   

Ɂɛɟɪɿɝɚɧɧɹ  
τ =  7β ɝɨɞ, Э = (0 – 6) °C 

 
Ɋɢɫ. 4.1β. Ɍɟɯɧɨɥɨɝɿɱɧɚ ɫɯɟɦɚ ɜɢɪɨɛɧɢɰɬɜɚ ɡɟɥɟɧɨɝɨ ɝɨɪɿɯɨɜɨɝɨ ɫɨɭɫɭ ɡ 

ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɭɧɿɜɟɪɫɚɥɶɧɨʀ ɩɚɫɬɨɩɨɞɿɛɧɨʀ ɝɨɪɿɯɨɜɨ-ɧɚɫɿɧɧєɜɨʀ ɨɫɧɨɜɢ. 

Ɋɨɡɪɨɛɥɟɧɢɣ ɡɪɚɡɨɤ ɡɟɥɟɧɨɝɨ ɝɨɪɿɯɨɜɨɝɨ ɫɨɭɫɭ ɞɨɫɥɿɞɠɟɧɨ ɡɚ ɨɫɧɨɜɧɢɦɢ 

ɮɿɡɢɤɨ-ɯɿɦɿɱɧɢɦɢ ɩɨɤɚɡɧɢɤɚɦɢ (ɬɚɛɥ. 4.βγ). 

Ɍɚɛɥɢɰɹ 4.βγ 

Ɏɿɡɢɤɨ-ɯɿɦɿɱɧɿ ɜɥɚɫɬɢɜɨɫɬɿ ɡɟɥɟɧɨɝɨ ɝɨɪɿɯɨɜɨɝɨ ɫɨɭɫɭ 

ɉɨɤɚɡɧɢɤ Ɂɟɥɟɧɢɣ ɝɨɪɿɯɨɜɢɣ ɫɨɭɫ  
Ƚɭɫɬɢɧɚ, ɤɝ/ɦ3 1267 

ɉɥɢɧɧɿɫɬɶ, ɭɦ. ɨɞ. Ȼɨɫɬɜɿɤɚ 1,7 
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ɉɪɨɞɨɜɠɟɧɧɹ ɬɚɛɥ. 4.βγ 

ɉɨɤɚɡɧɢɤ Ɂɟɥɟɧɢɣ ɝɨɪɿɯɨɜɢɣ ɫɨɭɫ  
Ɇɚɫɨɜɚ ɱɚɫɬɤɚ ɫɭɯɢɯ ɪɟɱɨɜɢɧ, % 22,4 

Ɍɢɬɪɨɜɚɧɚ ɤɢɫɥɨɬɧɿɫɬɶ 

(ɭ ɩɟɪɟɪɚɯɭɧɤɭ ɧɚ ɹɛɥɭɱɧɭ), ɦɝ/100 ɝ 
1,58 

Ⱥɤɬɢɜɧɚ ɤɢɫɥɨɬɧɿɫɬɶ, ɨɞ. ɪɇ 4,37 

 

Ⱦɥɹ ɜɢɡɧɚɱɟɧɧɹ ɨɩɬɢɦɚɥɶɧɢɯ ɭɦɨɜ ɬɚ ɬɪɢɜɚɥɨɫɬɿ ɡɛɟɪɿɝɚɧɧɹ ɪɨɡɪɨɛɥɟɧɨɝɨ 

ɩɪɨɞɭɤɬɭ ɞɨɫɥɿɞɠɟɧɨ ɦɿɤɪɨɛɿɨɥɨɝɿɱɧɿ ɩɨɤɚɡɧɢɤɢ, ɳɨ ɯɚɪɚɤɬɟɪɢɡɭɸɬɶ ɣɨɝɨ ɛɟɡ-

ɩɟɤɭ ɞɥɹ ɫɩɨɠɢɜɚɱɿɜ. Ɋɟɡɭɥɶɬɚɬɢ ɞɨɫɥɿɞɠɟɧɧɹ ɧɚɜɟɞɟɧɨ ɭ ɬɚɛɥ. 4.β4. 

Ɍɚɛɥɢɰɹ 4.β4 

Ɇɿɤɪɨɛɿɨɥɨɝɿɱɧɿ ɩɨɤɚɡɧɢɤɢ ɫɨɭɫɭ ɩɿɞ ɱɚɫ ɡɛɟɪɿɝɚɧɧɹ 

ɉɨɤɚɡɧɢɤ 
Ƚɪɚɧɢɱɧɨ 
ɞɨɩɭɫɬɢɦɟ 
ɡɧɚɱɟɧɧɹ 

Ɍɪɢɜɚɥɿɫɬɶ ɡɛɟɪɿɝɚɧɧɹ ɩɪɢ Э = (0 – 6) °ɋ, ɝɨɞ 

0 6 12 24 48 72 

ɄɆȺɎȺɧɆ, 
ɄɍɈ/ɝ 

ɧɟ ɛɿɥɶɲɟ 
1 ∙103 1,2∙102 1,5∙102 1,6∙102 2,2∙102 2,6∙102 3,9∙102 

ɉɥɿɫɧɟɜɿ ɝɪɢɛɢ 
ɬɚ ɞɪɿɠɞɠɿ, 
ɄɍɈ/ɝ 

ɧɟ ɛɿɥɶɲɟ 10 1 1 1 1 1 3 

 

Ɋɟɡɭɥɶɬɚɬɢ ɦɿɤɪɨɛɿɨɥɨɝɿɱɧɢɯ ɞɨɫɥɿɞɠɟɧɶ ɫɜɿɞɱɚɬɶ, ɳɨ ɪɨɡɪɨɛɥɟɧɢɣ ɡɟɥɟ-

ɧɢɣ ɝɨɪɿɯɨɜɢɣ ɫɨɭɫ ɡɛɟɪɿɝɚє ɦɿɤɪɨɛɿɨɥɨɝɿɱɧɭ ɫɬɚɛɿɥɶɧɿɫɬɶ ɩɪɨɬɹɝɨɦ 7β ɝɨɞ ɿ ɦɨ-

ɠɟ ɛɭɬɢ ɪɟɤɨɦɟɧɞɨɜɚɧɢɣ ɞɨ ɜɢɝɨɬɨɜɥɟɧɧɹ ɬɚ ɜɢɤɨɪɢɫɬɚɧɧɹ ɭ ɁɊȽ ɩɪɨɬɹɝɨɦ ɤɿ-

ɥɶɤɨɯ ɞɿɛ. 

4.4. Ⱦɨɫɥɿɞɠɟɧɧɹ ɫɩɨɠɢɜɱɨʀ ɰɿɧɧɨɫɬɿ ɪɨɡɪɨɛɥɟɧɨʀ ɩɪɨɞɭɤɰɿʀ ɧɚ ɨɫɧɨɜɿ 
ɝɨɪɿɯɨɩɥɿɞɧɨʀ ɫɢɪɨɜɢɧɢ. 

ɇɚ ɫɶɨɝɨɞɧɿ, ɭɫɿ ɯɚɪɱɨɜɿ ɩɪɨɞɭɤɬɢ, ɳɨ ɜɢɩɭɫɤɚɸɬɶɫɹ ɩɪɨɦɢɫɥɨɜɿɫɬɸ ɚɛɨ 

ɜɢɝɨɬɨɜɥɹɸɬɶɫɹ ɭ ɁɊȽ ɩɨɜɢɧɧɿ ɦɿɫɬɢɬɢ ɭ ɫɜɨєɦɭ ɫɤɥɚɞɿ ɩɿɞɜɢɳɟɧɭ ɤɿɥɶɤɿɫɬɶ ɛɿ-

ɨɥɨɝɿɱɧɨ ɰɿɧɧɢɯ ɪɟɱɨɜɢɧ ɬɚ ɜɨɥɨɞɿɬɢ ɩɟɜɧɢɦ ɨɡɞɨɪɨɜɱɨ-ɩɪɨɮɿɥɚɤɬɢɱɧɢɦ ɜɩɥɢ-

ɜɨɦ ɧɚ ɨɪɝɚɧɿɡɦ ɫɭɱɚɫɧɨʀ ɥɸɞɢɧɢ.  

Ⱦɥɹ ɜɢɡɧɚɱɟɧɧɹ ɩɨɠɢɜɧɨʀ ɰɿɧɧɨɫɬɿ ɪɨɡɪɨɛɥɟɧɨʀ ɩɪɨɞɭɤɰɿʀ ɧɚɦɢ ɞɨɫɥɿɞɠɟ-

ɧɨ ɜɦɿɫɬ ɛɿɥɤɿɜ, ɠɢɪɿɜ ɬɚ ɜɭɝɥɟɜɨɞɿɜ, ɚ ɬɚɤɨɠ ɜɦɿɫɬ ɬɚ ɫɩɿɜɜɿɞɧɨɲɟɧɧɹ ɉɇɀɄ  
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ω-γ ɬɚ ω-6 ɭ ɜɢɝɨɬɨɜɥɟɧɢɯ ɡɪɚɡɤɚɯ ɝɨɪɿɯɨɜɨɝɨ ɧɚɩɨɸ, ɧɚɩɨɸ ɫɦɭɡɿ ɬɚ ɭ ɡɪɚɡɤɭ 

ɡɟɥɟɧɨɝɨ ɝɨɪɿɯɨɜɨɝɨ ɫɨɭɫɭ. Ɉɬɪɢɦɚɧɿ ɞɚɧɿ ɨɰɿɧɸɜɚɥɢ ɡɚ ɪɟɤɨɦɟɧɞɨɜɚɧɨɸ 

ɎȺɈ/ȼɈɈɁ ɤɿɥɶɤɿɫɬɸ ɰɢɯ ɪɟɱɨɜɢɧ ɞɥɹ ɡɞɨɪɨɜɨʀ ɞɨɪɨɫɥɨʀ ɥɸɞɢɧɢ ɜɿɤɨɦ ɜɿɞ γ0 

ɞɨ 40 ɪɨɤɿɜ, ɡ ɫɟɪɟɞɧɶɨɸ ɦɚɫɨɸ ɬɿɥɚ ɛɥɢɡɶɤɨ 70 ɤɝ.  

Ɂɝɿɞɧɨ ɞɨ ɧɨɪɦ ɫɩɨɠɢɜɚɧɧɹ ɥɸɞɢɧɿ ɰɶɨɝɨ ɜɿɤɭ, ɹɤɚ ɜɟɞɟ ɫɟɪɟɞɧɶɨ ɚɤɬɢɜ-

ɧɢɣ ɫɩɨɫɿɛ ɠɢɬɬɹ ɛɟɡ ɜɟɥɢɤɢɯ ɮɿɡɢɱɧɢɯ ɧɚɜɚɧɬɚɠɟɧɶ, ɡ ɞɨɬɪɢɦɚɧɧɹɦ ɨɫɧɨɜɧɢɯ 

ɩɪɚɜɢɥ ɡɞɨɪɨɜɨɝɨ ɯɚɪɱɭɜɚɧɧɹ ɬɚ ɭɪɚɯɭɜɚɧɧɹɦ ɣɨɝɨ ɡɛɚɥɚɧɫɨɜɚɧɨɫɬɿ ɡɚ ɜɦɿɫɬɨɦ 

ɨɫɧɨɜɧɢɯ ɧɭɬɪɿєɧɬɿɜ, ɫɥɿɞ ɜɠɢɜɚɬɢ ɛɥɢɡɶɤɨ 150 ɝ ɛɿɥɤɿɜ, 60 ɝ ɠɢɪɿɜ ɬɚ β10 ɝ ɜɭɝ-

ɥɟɜɨɞɿɜ Дβ16 – β18Ж. ɍ ɬɚɤɨɦɭ ɜɢɩɚɞɤɭ ɟɧɟɪɝɿɹ, ɹɤɚ ɜɢɜɿɥɶɧɸєɬɶɫɹ ɜ ɪɟɡɭɥɶɬɚɬɿ 

ɩɟɪɟɬɪɚɜɥɟɧɧɹ ɛɿɥɤɿɜ ɠɢɪɿɜ ɬɚ ɜɭɝɥɟɜɨɞɿɜ ɡɧɚɯɨɞɢɬɶɫɹ ɭ ɫɩɿɜɜɿɞɧɨɲɟɧɧɿ 1μ1μ4. 

Ɍɚɤɨɠ ɥɸɞɢɧɿ ɫɥɿɞ ɜɠɢɜɚɬɢ ɧɟ ɦɟɧɲɟ β ɝ ω-γ ɬɚ 8 ɝ ω-6 ɠɢɪɧɢɯ ɤɢɫɥɨɬ, ɫɩɿɜɜɿɞ-

ɧɨɲɟɧɧɹ ɹɤɢɯ ɛɭɞɟ ɡɛɟɪɿɝɚɬɢɫɹ ɧɚ ɪɿɜɧɿ 1μ4. ɉɨɤɚɡɧɢɤɢ ɜɦɿɫɬɭ ɛɿɥɤɿɜ, ɠɢɪɿɜ, ɜɭ-

ɝɥɟɜɨɞɿɜ ɬɚ ɉɇɀɄ ɪɨɡɪɚɯɨɜɚɧɨ ɞɥɹ ɪɟɤɨɦɟɧɞɨɜɚɧɢɯ ɩɨɪɰɿɣ ɩɪɨɞɭɤɰɿʀ, ɹɤɿ ɫɤɥɚ-

ɞɚɸɬɶ – ɞɥɹ ɝɨɪɿɯɨɜɨɝɨ ɧɚɩɨɸ – β50 ɦɥ, ɞɥɹ ɫɦɭɡɿ – β50 ɦɥ, ɞɥɹ ɫɨɭɫɭ – 75 ɝ. 

Ⱦɿɚɝɪɚɦɭ, ɹɤɚ ɯɚɪɚɤɬɟɪɢɡɭє ɫɬɭɩɿɧɶ ɡɚɞɨɜɨɥɟɧɧɹ ɞɟɧɧɨʀ ɩɨɬɪɟɛɢ ɨɪɝɚɧɿɡɦɭ 

ɥɸɞɢɧɢ ɭ ɉɇɀɄ ω-γ ɬɚ ω-6 ɜɿɞ ɫɩɨɠɢɜɚɧɧɹ ɪɨɡɪɨɛɥɟɧɨʀ ɩɪɨɞɭɤɰɿʀ ɧɚɜɟɞɟɧɨ ɧɚ  

ɪɢɫ. 4.1γ. 

 

Ɋɢɫ. 4. 1γ. ɋɬɭɩɿɧɶ ɡɚɞɨɜɨɥɟɧɧɹ ɞɟɧɧɨʀ ɩɨɬɪɟɛɢ ɥɸɞɢɧɢ ɧɭɬɪɿєɧɬɚɯ ɜ ɡɚ-

ɥɟɠɧɨɫɬɿ ɜɿɞ ɜɠɢɜɚɧɧɹ ɪɨɡɪɨɛɥɟɧɨʀ ɩɪɨɞɭɤɰɿʀ. 
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əɤ ɜɢɞɧɨ ɿɡ ɧɚɜɟɞɟɧɨʀ ɞɿɚɝɪɚɦɢ, ɩɨɪɰɿɹ ɪɨɡɪɨɛɥɟɧɢɯ ɧɚɩɨʀɜ ɬɚ ɫɨɭɫɭ ɦɨɠɟ 

ɡɚɞɨɜɨɥɶɧɢɬɢ 0,76 – β,0γ % ɜɿɞ ɞɟɧɧɨʀ ɩɨɬɪɟɛɢ ɥɸɞɢɧɢ ɭ ɛɿɥɤɚɯ, 8,γγ –  13,9 % 

ɩɨɬɪɟɛɢ ɭ ɠɢɪɚɯ ɬɚ 0,76 – γ,18 % ɜɿɞ ɞɟɧɧɨʀ ɧɨɪɦɢ ɫɩɨɠɢɜɚɧɧɹ ɜɭɝɥɟɜɨɞɿɜ. 

ɋɬɭɩɿɧɶ ɡɚɞɨɜɨɥɟɧɧɹ ɭ ω-γ ɬɚ ω-6 ɠɢɪɧɢɯ ɤɢɫɥɨɬɚ ɫɤɥɚɞɚє γ1 – 34,5 %. 

Ɉɬɪɢɦɚɧɿ ɞɚɧɿ ɫɜɿɞɱɚɬɶ, ɳɨ ɪɨɡɪɨɛɥɟɧɿ ɧɚɦɢ ɩɪɨɞɭɤɬɢ ɦɚɸɬɶ ɜɢɫɨɤɭ ɩɨ-

ɠɢɜɧɭ ɿ ɛɿɨɥɨɝɿɱɧɭ ɰɿɧɧɿɫɬɶ, ɚ ɜɦɿɫɬ ɿ ɫɩɿɜɜɿɞɧɨɲɟɧɧɹ ɉɇɀɄ ω-γ ɬɚ ω-6 ɠɢɪɧɢɯ 

ɤɢɫɥɨɬ ɞɨɡɜɨɥɹɸɬɶ ɪɟɤɨɦɟɧɞɭɜɚɬɢ ɪɨɡɪɨɛɥɟɧɿ ɟɦɭɥɶɫɿɣɧɿ ɩɪɨɞɭɤɬɢ ɧɚ ɨɫɧɨɜɿ 

ɝɨɪɿɯɨɩɥɿɞɧɨʀ ɿ ɧɚɫɿɧɧєɜɨʀ ɫɢɪɨɜɢɧɢ ɞɥɹ ɨɡɞɨɪɨɜɥɟɧɧɹ ɥɸɞɟɣ ɡ ɬɚɤɢɦɢ ɡɚɯɜɨɪɸ-

ɜɚɧɧɹɦɢ, ɹɤ ɫɟɪɰɟɜɨ-ɫɭɞɢɧɧɿ, ɨɫɬɟɨɯɨɧɞɪɨɡ, ɨɠɢɪɿɧɧɹ, ɚɥɟɪɝɿɹ, ɝɿɩɟɪɬɨɧɿɹ, ɞɿɚ-

ɛɟɬ ɬɨɳɨ. 

ȼɢɫɧɨɜɤɢ ɞɨ ɪɨɡɞɿɥɭ 4 

 

1. Ɋɨɡɪɨɛɥɟɧɨ ɬɚ ɧɚɭɤɨɜɨ ɨɛʉɪɭɧɬɨɜɚɧɨ ɬɟɯɧɨɥɨɝɿʀ ɩɪɨɞɭɤɰɿʀ ɿɡ ɹɞɪɚ ɜɨɥɨ-

ɫɶɤɨɝɨ ɝɨɪɿɯɭ ɬɚ ɧɚɫɿɧɧɹ ɱɿɚ, ɪɚɰɿɨɧɚɥɶɧɢɣ ɜɦɿɫɬ ɪɟɰɟɩɬɭɪɧɢɯ ɤɨɦɩɨɧɟɧɬɿɜ ɞɥɹ 

ɛɟɡɚɥɤɨɝɨɥɶɧɢɯ ɧɚɩɨʀɜ ɬɚ ɫɨɭɫɧɨʀ ɩɪɨɞɭɤɰɿʀ ɧɚ ɨɫɧɨɜɿ ɝɨɪɿɯɨɜɨ-ɧɚɫɿɧɧєɜɨʀ ɫɢɪɨ-

ɜɢɧɢ ɡɿ ɡɛɚɥɚɧɫɨɜɚɧɢɦ ɫɤɥɚɞɨɦ ω-γ ɬɚ ω-6 ɠɢɪɧɢɯ ɤɢɫɥɨɬ. 

β. Ɋɨɡɪɨɛɥɟɧɨ ɬɚ ɡɚɬɜɟɪɞɠɟɧɨ ɧɨɪɦɚɬɢɜɧɭ ɬɚ ɬɟɯɧɿɱɧɭ ɞɨɤɭɦɟɧɬɚɰɿɸ ɧɚ 

ɜɫɿ ɜɢɞɢ ɪɨɡɪɨɛɥɟɧɨʀ ɩɪɨɞɭɤɰɿʀ ɧɚ ɨɫɧɨɜɿ ɝɨɪɿɯɨɜɨ-ɧɚɫɿɧɧєɜɨʀ ɫɢɪɨɜɢɧɢ.               

γ. Ɉɛʉɪɭɧɬɨɜɚɧɨ ɬɟɪɦɿɧɢ ɬɚ ɭɦɨɜɢ ɡɛɟɪɿɝɚɧɧɹ ɟɦɭɥɶɫɿɣɧɨʀ ɩɪɨɞɭɤɰɿʀ ɡ ɜɢ-

ɤɨɪɢɫɬɚɧɧɹɦ ɝɨɪɿɯɨɜɨ-ɧɚɫɿɧɧєɜɨʀ ɫɢɪɨɜɢɧɢ. Ⱦɨɜɟɞɟɧɨ ɞɨɰɿɥɶɧɿɫɬɶ ɡɛɟɪɿɝɚɧɧɹ 

ɩɪɨɞɭɤɰɿʀ ɜ ɨɯɨɥɨɞɠɟɧɨɦɭ ɫɬɚɧɿ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɿ (0 – 6) °ɋ ɬɪɢɜɚɥɿɫɬɸ γ – 7 ɞɿɛ. 

4. Ⱦɨɫɥɿɞɠɟɧɨ ɫɬɭɩɿɧɶ ɡɚɞɨɜɨɥɟɧɧɹ ɞɟɧɧɨʀ ɩɨɬɪɟɛɢ ɭ ɡɛɚɥɚɧɫɨɜɚɧɢɯ 

ɉɇɀɄ ɜɿɞ ɜɠɢɜɚɧɧɹ ɪɨɡɪɨɛɥɟɧɨʀ ɩɪɨɞɭɤɰɿʀ, ɪɟɡɭɥɶɬɚɬɢ ɹɤɨɝɨ ɫɜɿɞɱɚɬɶ, ɳɨ ɝɨ-

ɪɿɯɨɜɢɣ ɧɚɩɿɣ, ɩɨɪɰɿɹ ɛɭɞɶ-ɹɤɨɝɨ ɫɦɭɡɿ ɚɛɨ ɫɨɭɫɭ ɡɞɚɬɧɿ ɡɚɞɨɜɨɥɶɧɢɬɢ ɞɟɧɧɭ ɩɨ-

ɬɪɟɛɭ ɡɞɨɪɨɜɨʀ ɞɨɪɨɫɥɨʀ ɥɸɞɢɧɢ ɭ ɨɦɟɝɚ-γ ɬɚ ɨɦɟɝɚ-6 ɠɢɪɧɢɯ ɤɢɫɥɨɬɚɯ ɧɟ ɦɟɧ-

ɲɟ ɧɿɠ ɧɚ γ0 %. 
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ɊɈɁȾȱɅ 5 

 
ɌȿɏɇȱɄɈ-ȿɄɈɇɈɆȱɑɇȿ ɈȻȽɊɍɇɌɍȼȺɇɇə ȿɎȿɄɌɂȼɇɈɋɌȱ  

ɇȺɍɄɈȼɈȲ ɊɈȻɈɌɂ 

 
Ɇɟɬɚ ɞɨɫɥɿɞɠɟɧɧɹμ ɪɨɡɪɨɛɤɚ ɧɨɜɢɯ ɩɪɨɞɭɤɬɿɜ ɡɿ ɡɛɚɥɚɧɫɨɜɚɧɢɦ ɫɤɥɚɞɨɦ 

ɉɇɀɄ, ɜɢɝɨɬɨɜɥɟɧɢɯ ɿɡ ɪɨɫɥɢɧɧɨʀ ɫɢɪɨɜɢɧɢ. 

ȿɤɨɧɨɦɿɱɧɚ ɦɟɬɚμ ɡɛɿɥɶɲɟɧɧɹ ɩɪɢɛɭɬɤɭ ɩɿɞɩɪɢєɦɫɬɜɚ ɡɚ ɪɚɯɭɧɨɤ ɜɢɝɨɬɨɜ-

ɥɟɧɧɹ ɿ ɪɟɚɥɿɡɚɰɿʀ ɧɨɜɢɯ ɩɪɨɞɭɤɬɿɜ ɯɚɪɱɭɜɚɧɧɹ ɬɚ ɨɡɞɨɪɨɜɥɟɧɧɹ ɧɚɰɿʀ. Ɋɨɡɪɚɯɭɧ-

ɤɢ ɟɤɨɧɨɦɿɱɧɨʀ ɟɮɟɤɬɢɜɧɨɫɬɿ ɧɚɭɤɨɜɨʀ ɪɨɡɪɨɛɤɢ ɩɪɨɜɨɞɢɥɢ ɜɢɤɨɪɢɫɬɨɜɭɸɱɢ 

ɡɚɝɚɥɶɧɨɩɪɢɣɧɹɬɭ ɜɿɞɨɦɭ ɥɿɬɟɪɚɬɭɪɭ ɬɚ ɦɟɬɨɞɢɱɧɿ ɜɤɚɡɿɜɤɢ Дβ1λ ]. 

ɉɪɟɞɦɟɬɨɦ ɞɨɫɥɿɞɠɟɧɶ є ɬɟɯɧɨɥɨɝɿɹ ɜɢɪɨɛɧɢɰɬɜɚ ɩɪɨɞɭɤɬɿɜ ɯɚɪɱɭɜɚɧɧɹ 

ɡɿ ɡɛɚɥɚɧɫɨɜɚɧɢɦ ɫɤɥɚɞɨɦ ɉɇɀɄ, ɬɚɤɢɯ ɹɤ ɧɚɩɿɣ ɿɡ ɹɞɪɚ ɜɨɥɨɫɶɤɨɝɨ ɝɨɪɿɯɭ, 

ɧɚɩɨʀ ɫɦɭɡɿ ɬɚ ɝɨɪɿɯɨɜɿ ɫɨɭɫɢ. 

  
5.1 Ɇɚɪɤɟɬɢɧɝɨɜɿ ɞɨɫɥɿɞɠɟɧɧɹ  

 
 ȼ ɨɫɬɚɧɧɿ ɪɨɤɢ ɬɟɧɞɟɧɰɿɹ ɧɚ ɡɞɨɪɨɜɢɣ ɫɩɨɫɿɛ ɠɢɬɬɹ ɿ ɜ ɩɟɪɲɭ ɱɟɪɝɭ ɧɚ 

ɡɛɚɥɚɧɫɨɜɚɧɟ ɯɚɪɱɭɜɚɧɧɹ ɦɚɫɨɜɨ ɡɪɨɫɬɚє. Ɉɞɧɿєɸ ɡɿ ɫɤɥɚɞɨɜɢɯ ɪɚɰɿɨɧɚɥɶɧɨɝɨ 

ɯɚɪɱɭɜɚɧɧɹ є ɧɚɩɨʀ.  

 Ȼɟɡɚɥɤɨɝɨɥɶɧɿ ɧɚɩɨʀ – ɰɟ ɜɟɥɢɤɚ ɝɪɭɩɚ ɫɦɚɤɨɜɢɯ ɬɨɜɚɪɿɜ, ɹɤɿ ɜɢɤɨɪɢɫɬɨ-

ɜɭɸɬɶɫɹ ɜ ɨɫɧɨɜɧɨɦɭ ɞɥɹ ɬɚɦɭɜɚɧɧɹ ɫɩɪɚɝɢ. Ⱦɨ ɫɤɥɚɞɭ ɛɿɥɶɲɨɫɬɿ ɧɚɩɨʀɜ ɜɯɨ-

ɞɹɬɶ ɰɭɤɨɪ ɿ ɟɤɫɬɪɚɤɬɧɿ ɪɟɱɨɜɢɧɢ, ɳɨ ɩɨɫɬɭɩɚɸɬɶ ɪɚɡɨɦ ɡ ɫɨɤɚɦɢ, ɦɨɪɫɚɦɢ, ɟɤɫ-

ɬɪɚɤɬɚɦɢ, ɧɚɫɬɨɹɦɢ ɬɚ ɿɧ., ɚ ɬɚɤɨɠ ɦɿɧɟɪɚɥɶɧɿ ɪɟɱɨɜɢɧɢ, ɨɪɝɚɧɿɱɧɿ ɤɢɫɥɨɬɢ, ɛɚɪ-

ɜɧɢɤɢ, ɚɪɨɦɚɬɢɱɧɿ ɪɟɱɨɜɢɧɢ, ɜɭɝɥɟɤɢɫɥɨɬɚ ɿ ɿɧ., ɡɚɜɞɹɤɢ ɹɤɢɦ ɛɟɡɚɥɤɨɝɨɥɶɧɿ ɧɚ-

ɩɨʀ ɹɜɥɹɸɬɶɫɹ ɩɪɨɞɭɤɬɚɦɢ ɜɢɫɨɤɨʀ ɫɦɚɤɨɜɨʀ ɰɿɧɧɨɫɬɿ. 

 Ⱦɟɹɤɿ ɡ ɧɢɯ ɦɿɫɬɹɬɶ ɜɿɬɚɦɿɧɢ ɬɚ ɥɟɝɤɨɡɚɫɜɨɸɜɚɧɢɣ ɰɭɤɨɪ, ɧɚɩɪɢɤɥɚɞ ɫɨ-

ɤɢ, ɩɪɢɡɧɚɱɟɧɿ ɞɥɹ ɞɢɬɹɱɨɝɨ, ɞɿєɬɢɱɧɨɝɨ ɿ ɥɿɤɭɜɚɥɶɧɨɝɨ ɯɚɪɱɭɜɚɧɧɹ. ȼɫɿ ɛɟɡɚɥ-

ɤɨɝɨɥɶɧɿ ɧɚɩɨʀ ɜ ɡɚɥɟɠɧɨɫɬɿ ɜɿɞ ɫɤɥɚɞɭ ɿ ɫɩɨɫɨɛɿɜ ɩɪɢɝɨɬɭɜɚɧɧɹ ɦɨɠɧɚ ɪɨɡɞɿɥɢ-

ɬɢ ɧɚ ɧɚɫɬɭɩɧɿ ɝɪɭɩɢμ  
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  ɧɟɝɚɡɨɜɚɧɿ ɛɟɡɚɥɤɨɝɨɥɶɧɿ ɧɚɩɨʀ, ɫɨɤɢ, ɟɤɫɬɪɚɤɬɢ, ɫɢɪɨɩɢ, ɦɨɪɫɢ ɿ ɝɚɪɹɱɿ 

ɩɥɨɞɨɜɨ-ɹɝɿɞɧɿ;  

 ɝɚɡɨɜɚɧɿ ɛɟɡɚɥɤɨɝɨɥɶɧɿ ɧɚɩɨʀ, ɧɚɩɨʀ ɧɚ ɨɫɧɨɜɿ ɦɿɧɟɪɚɥɶɧɢɯ ɜɨɞ, ɩɥɨɞɨɜɨ-

ɹɝɿɞɧɿ ɝɚɡɨɜɚɧɿ ɧɚɩɨʀ;  

 ɤɜɚɫ ɿ ɧɚɩɨʀ ɡ ɯɥɿɛɧɨʀ ɫɢɪɨɜɢɧɢ; 

  ɫɭɯɿ ɫɭɦɿɲɿ ɞɥɹ ɧɚɩɨʀɜ (ɲɢɩɭɱɿ ɿ ɧɟ ɲɢɩɭɱɿ) Дββ0Ж.   

 Ɇɨɧɿɬɨɪɢɧɝ ɪɢɧɤɭ ɫɜɿɞɱɚɬɶ ɩɪɨ ɬɟ, ɳɨ ɜ ɦɿɫɬɚɯ ɡ ɧɚɫɟɥɟɧɧɹɦ ɛɿɥɶɲɟ ɧɿɠ 

ɦɿɥɶɣɨɧ ɨɫɿɛ ɫɩɨɫɬɟɪɿɝɚєɬɶɫɹ ɡɪɨɫɬɚɸɱɢɣ ɿɧɬɟɪɟɫ ɧɚɫɟɥɟɧɧɹ ɞɨ ɨɜɨɱɟɜɢɯ ɫɨɤɿɜ, 

ɟɤɡɨɬɢɤɢ ɣ ɦɿɤɫɿɜ, ɳɨ ɩɨєɞɧɭɸɬɶ, ɧɚ ɩɟɪɲɢɣ ɩɨɝɥɹɞ, ɧɟɫɭɦɿɫɧɿ ɫɦɚɤɢ. 

 ɍɤɪɚʀɧɫɶɤɿ ɫɩɨɠɢɜɚɱɿ ɞɨɜɝɢɣ ɱɚɫ ɛɭɥɢ, ɿ ɛɿɥɶɲɨɸ ɦɿɪɨɸ ɡɚɥɢɲɚɸɬɶɫɹ, 

ɩɪɢɯɢɥɶɧɢɤɚɦɢ ɮɪɭɤɬɨɜɨ-ɹɝɿɞɧɢɯ ɧɚɩɨʀɜ ɜɥɚɫɧɨɝɨ ɩɪɢɝɨɬɭɜɚɧɧɹ, ɹɤɢɯ ɫɩɨɠɢ-

ɜɚɸɬɶ ɳɨɪɨɤɭ, ɡɚ ɞɚɧɢɦɢ Ⱦɟɪɠɤɨɦɫɬɚɬɭ ɍɤɪɚʀɧɢ, ɩɨɧɚɞ 600 ɦɥɧ. ɥ., ɬɨɛɬɨ ɞɨ  

50 % ɨɛɫɹɝɭ ɫɨɤɿɜ, ɹɤɿ ɜɢɩɭɳɟɧɿ ɡɚɜɨɞɚɦɢ. ɉɪɨɬɟ ɚɤɬɢɜɿɡɚɰɿɹ ɡɞɨɪɨɜɨɝɨ ɫɩɨɫɨɛɭ  

ɠɢɬɬɹ, ɮɨɪɦɭɜɚɧɧɹ ɤɭɥɶɬɭɪɢ ɫɩɨɠɢɜɚɧɧɹ ɫɨɤɨɜɨʀ ɩɪɨɞɭɤɰɿʀ, ɞɨɡɜɨɥɹє ɪɨɡɪɚɯɨ-

ɜɭɜɚɬɢ ɧɚ ɡɦɿɧɭ ɭɩɨɞɨɛɚɧɶ ɫɩɨɠɢɜɚɱɿɜ ɳɨɞɨ ɮɭɧɤɰɿɨɧɚɥɶɧɢɯ ɧɚɩɨʀɜ. 

 ɋɟɪɟɞ ɜɚɠɥɢɜɢɯ ɮɚɤɬɨɪɿɜ, ɹɤɿ ɜɩɥɢɜɚɸɬɶ ɧɚ ɩɨɤɭɩɤɭ ɮɭɧɤɰɿɨɧɚɥɶɧɢɯ 

ɧɚɩɨʀɜ ɫɩɨɠɢɜɚɱɿ ɧɚɡɜɚɥɢμ 

34 % - ɹɤɿɫɬɶ 

31 % - ɤɨɪɢɫɧɿ ɜɥɚɫɬɢɜɨɫɬɿ 

21 % - ɫɦɚɤ 

14 % - ɰɿɧɚ   

         ȼ ɍɤɪɚʀɧɿ ɫɨɤɨɜɦɿɫɧɿ ɧɚɩɨʀ ɩɨɤɢ ɧɟ ɫɬɚɥɢ ɩɪɨɞɭɤɬɨɦ ɩɟɪɲɨʀ ɧɟɨɛɯɿɞɧɨɫɬɿ, 

ɹɤɳɨ ɫɩɨɠɢɜɚɧɧɹ ɰɢɯ ɧɚɩɨʀɜ ɭ Ɂɚɯɿɞɧɿɣ Єɜɪɨɩɿ ɫɬɚɧɨɜɢɬɶ ɭ ɫɟɪɟɞɧɶɨɦɭ 40 – 50 

ɥ ɧɚ ɥɸɞɢɧɭ ɡɚ ɪɿɤ, ɭ Ɋɨɫɿʀ – ββ ɥ, ɬɨ ɫɟɪɟɞɧɿɣ ɭɤɪɚʀɧɫɶɤɢɣ ɫɩɨɠɢɜɚɱ ɳɨɪɿɱɧɨ ɡɚ 

ɞɚɧɢɦɢ β01γ ɪɨɤɭ ɜɢɩɢɜɚє ɥɢɲɟ 16 – 17 ɥ. Ɍɚɤɿ ɧɚɩɨʀ ɿ ɬɚɤ ɞɨɫɢɬɶ ɞɨɪɨɝɿ ɞɥɹ ɦɿ-

ɧɿɦɚɥɶɧɨɝɨ ɫɩɨɠɢɜɱɨɝɨ ɤɨɲɢɤɚ, ɚ ɿɧɮɥɹɰɿɹ ɪɨɛɢɬɶ ʀɯ ɳɟ ɞɨɪɨɠɱɢɦɢ Дββ1Ж.   

 əɤ ɫɜɿɞɱɚɬɶ ɪɟɡɭɥɶɬɚɬɢ ɦɚɪɤɟɬɢɧɝɨɜɢɯ ɞɨɫɥɿɞɠɟɧɶ, ɨɫɧɨɜɧɿ ɦɨɬɢɜɚɰɿʀ 

ɫɩɨɠɢɜɚɧɧɹ ɮɭɧɤɰɿɨɧɚɥɶɧɢɯ  ɧɚɩɨʀɜ ɫɟɪɟɞ ɦɿɫɶɤɨɝɨ ɧɚɫɟɥɟɧɧɹ ɪɨɡɩɨɞɿɥɟɧɿ ɧɚ-

ɫɬɭɩɧɢɦ ɱɢɧɨɦμ 

·        ɞɥɹ ɩɪɨɮɿɥɚɤɬɢɤɢ ɡɚɯɜɨɪɸɜɚɧɶ – 30,3 % 
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·        ɞɥɹ ɩɿɞɬɪɢɦɤɢ ɨɪɝɚɧɿɡɦɭ ɭ ɬɨɧɭɫɿ – 28,1 % 

·        ɞɥɹ ɩɨɤɪɚɳɟɧɧɹ ɡɨɜɧɿɲɧɶɨɝɨ ɜɢɝɥɹɞɭ – 15,6 % 

·        ɞɥɹ ɜɿɞɧɨɜɥɟɧɧɹ ɨɪɝɚɧɿɡɦɭ ɩɿɫɥɹ ɯɜɨɪɨɛ – 14,4 % 

·        ɞɥɹ ɤɨɧɬɪɨɥɸ ɦɚɫɢ ɬɿɥɚ – 12,0 % 

 ɇɚɩɨʀɜ ɬɚ ɫɨɭɫɿɜ, ɡɿ ɡɛɚɥɚɧɫɨɜɚɧɢɦ ɠɢɪɧɨɤɢɫɥɨɬɧɢɦ ɫɤɥɚɞɨɦ, ɳɨ ɜɢɩɭɫ-

ɤɚɸɬɶɫɹ ɜɿɬɱɢɡɧɹɧɨɸ ɩɪɨɦɢɫɥɨɜɿɫɬɸ ɧɚɪɚɡɿ ɧɟ ɦɚє. Ⱥ ɩɪɨɞɭɤɰɿɹ, ɬɚɤɨɝɨ ɬɢɩɭ, 

ɹɤɚ ɜɢɩɭɫɤɚєɬɶɫɹ ɁɊȽ ɡɚɣɦɚє ɦɚɥɢɣ ɫɟɝɦɟɧɬ ɪɢɧɤɭ ɿ ɦɚє ɡɚɧɚɞɬɨ ɜɢɫɨɤɭ ɰɿɧɭ. 

 
 5.2 Ɋɨɡɪɚɯɭɧɨɤ ɟɤɨɧɨɦɿɱɧɨʀ ɟɮɟɤɬɢɜɧɨɫɬɿ ɩɪɨɟɤɬɭ  
    

5 .2.1  Ɋ ɨ ɡ ɪ ɚ ɯ ɭ ɧ ɨ ɤ  ɜ ɢ ɪ ɨ ɛ ɧ ɢ ɱ ɨ ʀ  ɩ ɨ ɬ ɭ ɠ ɧ ɨ ɫ ɬ ɿ .  ɋɬɚɧɨɦ 

ɧɚ 1 ɬɪɚɜɧɹ β017 ɪɨɤɭ ɱɢɫɥɟɧɧɿɫɬɶ ɩɨɫɬɿɣɧɨɝɨ ɧɚɫɟɥɟɧɧɹ ɍɤɪɚʀɧɢ ɫɬɚɧɨɜɢɥɚ 

4β501767 ɦɟɲɤɚɧɰɿɜ. Ɂ ɧɢɯ ɛɥɢɡɶɤɨ 68 % – ɦɿɫɶɤɟ ɧɚɫɟɥɟɧɧɹ. ȼ ɡɨɧɿ ɪɢɡɢɤɭ 

ɡɚɯɜɨɪɸɜɚɧɶ ɫɟɪɰɟɜɨ-ɫɭɞɢɧɧɨʀ ɫɢɫɬɟɦɢ ɛɥɢɡɶɤɨ γ1 % ɧɚɫɟɥɟɧɧɹ. 

Ɋɨɡɪɚɯɨɜɭєɦɨ ɱɢɫɥɨ ɦɿɫɶɤɢɯ ɠɢɬɟɥɿɜ, ɹɤɿ ɡɧɚɯɨɞɹɬɶɫɹ ɜ ɡɨɧɿ ɪɢɡɢɤɭ ɜɢɧɢ-

ɤɧɟɧɧɹ ɫɟɪɰɟɜɨ-ɫɭɞɢɧɧɢɯ ɡɚɯɜɨɪɸɜɚɧɶ μ 

ɑɦ= ɑɩ ∙ ɱ.ɦ.ɧ ∙ ɱ.ɥ.ɥ,                                            (5.1) 

 
ɞɟ ɑɩ – ɱɢɫɟɥɶɧɿɫɬɶ ɩɨɫɬɿɣɧɨɝɨ ɧɚɫɟɥɟɧɧɹ ɍɤɪɚʀɧɢ; 

ɱ.ɦ.ɧ – ɱɢɫɥɨ ɦɿɫɶɤɨɝɨ ɧɚɫɟɥɟɧɧɹ; 

ɱ.ɥ.ɥ – ɱɢɫɥɨ ɩɨɬɟɧɰɿɣɧɢɯ ɯɜɨɪɢɯ. 

ɑɦ = 4β501767 ∙ 0,68 ∙ 0,γ1=β8λ01β1 ɨɫɿɛ. 

Ȼɟɪɭɱɢ ɞɨ ɭɜɚɝɢ ɟɤɡɨɬɢɱɧɿɫɬɶ ɩɪɨɞɭɤɰɿʀ ɬɚ ɤɭɩɿɜɟɥɶɧɭ ɫɩɪɨɦɨɠɧɿɫɬɶ ɧɚ-

ɫɟɥɟɧɧɹ, ɪɨɡɪɚɯɭɧɤɢ ɜɟɞɟɦɨ ɧɚ β0 % ɨɛɪɚɧɨɝɨ ɧɚɫɟɥɟɧɧɹ. ɑɢɫɟɥɶɧɿɫɬɶ ɫɩɨɠɢɜɚ-

ɱɿɜ ɩɪɨɞɭɤɬɭ ɞɨɪɿɜɧɸєμ 

ɑ = β8λ01β1 ∙ 0,β= 5780β5 ɨɫɿɛ. 

Ɂɜɿɞɫɢ ɡɧɚɯɨɞɢɦɨ ɨɛɫɹɝ ɜɢɪɨɛɧɢɰɬɜɚ ɩɪɨɞɭɤɰɿʀ ɡɚ  ɮɨɪɦɭɥɨɸμ   

 V = ɑ ∙ ɇɫɩɨɠ, ɬ                                                                   (5.2) 

 
ɞɟ ɑ – ɱɢɫɟɥɶɧɿɫɬɶ ɫɩɨɠɢɜɚɱɿɜ; 

http://uk.wikipedia.org/wiki/%D0%A3%D0%BA%D1%80%D0%B0%D1%97%D0%BD%D0%B0
http://uk.wikipedia.org/wiki/%D0%A3%D0%BA%D1%80%D0%B0%D1%97%D0%BD%D0%B0
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ɇɫɩɨɠ – ɧɨɪɦɚ ɫɩɨɠɢɜɚɧɧɹ ɩɪɨɞɭɤɰɿʀ, ɫɬɚɧɨɜɢɬɶ 0,β5 ɥ/ɞɟɧɶ   ɡɞɨɪɨɜɨɝɨ 

ɧɚɩɨɸ ɧɚ ɞɟɧɶ ɬɚ 0,075 ɥ/ɞɟɧɶ ɫɨɭɫɭ. ɋɩɨɠɢɜɚɧɧɹ ɪɟɤɨɦɟɧɞɨɜɚɧɨ ɳɨɞɟɧɧɨ.  

V = 5780β5  ∙ 0,β5 ∙ γ65 =118λ4857β,5 ɥ = 5β744,7λ ɬɢɫ. ɩɨɪɰɿɣ/ɪɿɤ ɧɚɩɨɸ; 

V = 5780β5 ∙ 0,075 ∙ γ65 =118λ4857β,5 ɥ = 158βγ,44 ɬɢɫ. ɩɨɪɰɿɣ/ɪɿɤ ɫɨɭɫɭ 

ȼɢɯɨɞɹɱɢ ɡ ɨɬɪɢɦɚɧɢɯ ɞɚɧɢɯ ɧɨɜɿ ɩɪɨɞɭɤɬɢ ɞɨɰɿɥɶɧɨ ɜɢɝɨɬɨɜɥɹɬɢ ɧɟ 

ɬɿɥɶɤɢ ɭ ɁȽɏ ɚɥɟ ɣ ɨɪɝɚɧɿɡɭɜɚɬɢ ɜɢɩɭɫɤ ɪɨɡɪɨɛɥɟɧɨɝɨ ɧɚɩɨɸ ɧɚ ɤɨɧɫɟɪɜɧɢɯ ɚɛɨ 

ɡɚɝɨɬɿɜɟɥɶɧɢɯ ɩɿɞɩɪɢєɦɫɬɜɚɯ 

5 .2.2  Ɋ ɨ ɡ ɪ ɚ ɯ ɭ ɧ ɨ ɤ  ɨ ɛ ɫ ɹ ɝ ɭ  ɪ ɟ ɚ ɥ ɿ ɡ ɚ ɰ ɿ ʀ  ɩ ɪ ɨ ɞ ɭ ɤ ɰ ɿ ʀ ,  

ɜ ɢ ɪ ɭ ɱ ɤ ɢ  ɜ ɿ ɞ  ɪ ɟ ɚ ɥ ɿ ɡ ɚ ɰ ɿ ʀ  ɬ ɚ  ɱ ɢ ɫ ɬ ɨ ɝ ɨ  ɩ ɪ ɢ ɛ ɭ ɬ ɤ ɭ .   

Ɋɨɡɪɚɯɭɧɨɤ ɨɛɫɹɝɭ ɪɟɚɥɿɡɚɰɿʀ ɩɪɨɞɭɤɰɿʀ, ɜɢɪɭɱɤɢ ɜɿɞ ɪɟɚɥɿɡɚɰɿʀ ɬɚ ɱɢɫɬɨɝɨ 

ɩɪɢɛɭɬɤɭ ɞɥɹ ɧɚɩɨɸμ 

Ɍɚɤ ɹɤ ɧɨɜɢɣ ɡɞɨɪɨɜɢɣ ɧɚɩɿɣ ɩɥɚɧɭєɬɶɫɹ ɜɢɪɨɛɥɹɬɢ ɭ ɤɿɥɶɤɨɫɬɿ 5β744,7λ 

ɬɢɫ. ɩɨɪɰɿɣ/ɪɿɤ ɡɚ ɨɩɬɨɜɨɸ ɰɿɧɨɸ 11 ɝɪɧ/ɩɨɪɰɿɸ, ɨɛ’єɦɨɦ 0,β5 ɥ, ɬɨɞɿ 1 ɥ ɧɚɩɨɸ 

ɤɨɲɬɭє 44 ɝɪɧ (4 ∙11), ɧɟɨɛɯɿɞɧɨ ɜɢɝɨɬɨɜɥɹɬɢ ɭ ɤɿɥɶɤɨɫɬɿ 1γ186 ɬɢɫ.ɥ/ɪɿɤ. Ɋɨɡɪɚ-

ɯɭєɦɨ ɩɪɢɛɭɬɨɤ ɜɿɞ ɪɟɚɥɿɡɚɰɿʀ ɡɚ ɮɨɪɦɭɥɨɸμ 

ɉɩɪ = Ɋɉ ∙ Ɋɩɪ/(100 + Ɋɩɪ),                                  (5.3) 

 

ɞɟ ɉɩɪ – ɩɪɢɛɭɬɨɤ ɜɿɞ ɪɟɚɥɿɡɚɰɿʀ, ɬɢɫ ɝɪɧ./ɪɿɤ 

Ɋɉ – ɜɚɪɬɿɫɬɶ ɪɟɚɥɿɡɚɰɿʀ ɩɪɨɞɭɤɰɿʀ, ɬɢɫ ɝɪɧ./ɪɿɤ 

Ɋɩɪ – ɪɟɧɬɚɛɟɥɶɧɿɫɬɶ ɩɪɨɞɭɤɰɿʀ, ɳɨ ɫɤɥɚɞɚє β0%. 

ȼɚɪɬɿɫɬɶ ɪɟɚɥɿɡɚɰɿʀ  ɩɪɨɞɭɤɰɿʀ ɫɤɥɚɞɚɸɬɶμ 

Ɋɉ=V ∙ ɐ, ɬɢɫ. ɝɪɧ,                                     (5.4) 

 

ɞɟ  V- ɨɛɫɹɝ ɜɢɪɨɛɧɢɰɬɜɚ  ɬɚ ɪɟɚɥɿɡɚɰɿʀ ɧɚɩɨɸ ɭ ɧɚɬɭɪɚɥɶɧɨɦɭ ɜɢɪɚɡɿ, ɬɢɫ.ɥ./ɪɿɤ; 

      ɐ - ɰɿɧɚ ɧɚ 1 ɬ ɩɪɨɞɭɤɰɿʀ (ɛɟɡ ɇȾɋ),ɬɢɫ. ɝɪɧ./ɪɿɤ. 

Ɋɉ =13,186 ∙ 0,044 = 580,1λ ɬɢɫ. ɝɪɧ./ɪɿɤ 

 
Ɍɨɞɿ ɩɪɢɛɭɬɨɤ ɜɿɞ ɪɟɚɥɿɡɚɰɿє ɫɤɥɚɞɚєμ 

ɉɩɪ = 580,19 ∙ β0/(100+β0) = λ6,7 ɬɢɫ. ɝɪɧ./ɪɿɤ 
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ɑɢɫɬɢɣ ɩɪɢɛɭɬɨɤ ɪɨɡɪɚɯɨɜɭєɦɨ ɡɚ ɮɨɪɦɭɥɨɸμ 

ɑɉ=ɉɩɪ∙  (1 – ɇɩɪ),                           (5.5) 

 
Ⱦɟ  ɉɩɪ – ɩɪɢɛɭɬɨɤ ɜɿɞ ɪɟɚɥɿɡɚɰɿʀ ɩɪɨɞɭɤɰɿʀ, ɬɢɫ. ɝɪɧ./ɪɿɤ; 

ɇɩɪ – ɩɨɞɚɬɨɤ ɧɚ ɩɪɢɛɭɬɨɤ – 18% 

ɑɉ = λ6,7 ∙ (1 – 0,18) = 7λ,γ ɬɢɫ. ɝɪɧ. 

Ɋɨɡɪɚɯɭɧɨɤ ɨɛɫɹɝɭ ɪɟɚɥɿɡɚɰɿʀ ɩɪɨɞɭɤɰɿʀ, ɜɢɪɭɱɤɢ ɜɿɞ ɪɟɚɥɿɡɚɰɿʀ ɬɚ ɱɢɫɬɨɝɨ 

ɩɪɢɛɭɬɤɭ ɞɥɹ ɫɨɭɫɭμ 

Ɍɚɤ ɹɤ ɧɨɜɢɣ ɫɨɭɫ ɩɥɚɧɭєɬɶɫɹ ɜɢɪɨɛɥɹɬɢ ɭ ɤɿɥɶɤɨɫɬɿ 158βγ,44 ɬɢɫ. ɩɨɪ-

ɰɿɣ/ɪɿɤ ɡɚ ɨɩɬɨɜɨɸ ɰɿɧɨɸ 4,β8 ɝɪɧ/ɩɨɪɰɿɸ., ɨɛ’єɦɨɦ 0,075 ɤɝ, ɬɨɞɿ 1 ɤɝ ɫɨɭɫɭ 

ɤɨɲɬɭє 60 ɝɪɧ, ɚ ɪɨɡɪɨɛɥɟɧɨɝɨ ɫɨɭɫɭ ɫɥɿɞ ɜɢɝɨɬɨɜɥɹɬɢ β10λ ɬɢɫ.ɤɝ/ɪɿɤ. Ɋɨɡɪɚɯɭ-

єɦɨ ɩɪɢɛɭɬɨɤ ɜɿɞ ɪɟɚɥɿɡɚɰɿʀ ɡɚ ɮɨɪɦɭɥɨɸμ 

Ɋɉ =2109,8 ∙ 0,06 = 1β6,6 ɬɢɫ. ɝɪɧ./ɪɿɤ 

 
Ɍɨɞɿ ɩɪɢɛɭɬɨɤ ɜɿɞ ɪɟɚɥɿɡɚɰɿє ɫɤɥɚɞɚєμ 

ɉɩɪ = 126,6 ∙ β0/(100+β0) = β1,1 ɬɢɫ. ɝɪɧ./ɪɿɤ 

 
ɑɢɫɬɢɣ ɩɪɢɛɭɬɨɤ ɫɤɥɚɞɚєμ ɑɉ = β1,1 ∙ (1 – 0,18) = 17,γ ɬɢɫ. ɝɪɧ. 

Ɉɛɫɹɝ ɪɟɚɥɿɡɚɰɿʀ ɧɨɜɨʀ ɩɪɨɞɭɤɰɿʀμ 

Ɋɉ = 580,1λ + 1β6,6 = 706,7λ ɬɢɫ. ɝɪɧ./ɪɿɤ 

ɉɪɢɛɭɬɨɤ ɜɿɞ ɡɚɝɚɥɶɧɨʀ ɪɟɚɥɿɡɚɰɿє ɫɤɥɚɞɚєμ 

 ɉɩɪ = λ6,7 + β1,1 = 117,8 ɬɢɫ. ɝɪɧ./ɪɿɤ 

           ɑɢɫɬɢɣ ɩɪɢɛɭɬɨɤ ɫɤɥɚɞɚєμ 

ɑɉ = 7λ,γ + 17,γ = λ6,6 ɬɢɫ. ɝɪɧ. 

ɉɪɢ ɨɛɪɚɧɧɿ ɬɨɪɝɨɜɨʀ ɧɚɰɿɧɤɢ ɭ β50 % ɩɨɪɰɿɹ ɧɚɩɨɸ ɭ ɁȽɏ ɤɨɲɬɭɜɚɬɢ-

ɦɟ γ6 ɝɪɧ, ɚ ɩɨɪɰɿɹ ɫɨɭɫɭ 11 ɝɪɧ, ɳɨ ɜɿɞɩɨɜɿɞɚє ɰɿɧɚɦ ɧɚ ɪɟɚɥɿɡɚɰɿɸ ɩɨɞɿɛɧɢɯ 

ɩɪɨɞɭɤɬɿɜ ɭ ɁȽɏ ɫɟɪɟɞɧɶɨɝɨ ɿ ɜɢɳɨɝɨ ɤɥɚɫɿɜ. 

ɑɉ = λ6,6 ∙ β50 % = β41,5 ɬɢɫ. ɝɪɧ. 
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5.3 ȼɢɡɧɚɱɟɧɧɹ ɿɧɧɨɜɚɰɿɣɧɨɝɨ ɛɸɞɠɟɬɭ 

 
Ɂɚɝɚɥɶɧɢɣ ɪɨɡɦɿɪ ɿɧɜɟɫɬɢɰɿɣ ɜɢɡɧɚɱɚєɬɶɫɹ ɡɚ ɮɨɪɦɭɥɨɸμ 

ȱɡɚɝ = ȱɿɧ + ȱɜɢɪ,  ɬɢɫ. ɝɪɧ                                       (5.6) 

 
ɞɟ ȱɿɧ – ɿɧɧɨɜɚɰɿɣɧɢɣ ɛɸɞɠɟɬ (ɿɧɜɟɫɬɢɰɿʀ ɧɚ ɩɪɨɜɟɞɟɧɧɹ ɧɚɭɤɨɜɨ-

ɞɨɫɥɿɞɧɢɯ ɪɨɛɿɬ – ɇȾɊ); 

    ȱɜɢɪ – ɿɧɜɟɫɬɢɰɿʀ ɭ ɜɢɪɨɛɧɢɰɬɜɨ ɞɥɹ ɜɩɪɨɜɚɞɠɟɧɧɹ ɪɟɡɭɥɶɬɚɬɿɜ ɇȾɊ. 

Ɋɨɡɦɿɪ ɿɧɧɨɜɚɰɿɣɧɨɝɨ ɛɸɞɠɟɬɭ ɜɢɡɧɚɱɚєɬɶɫɹ ɡɚ ɮɨɪɦɭɥɨɸμ 

ȱɿɧ = ɐɧɞɪ + ȼɤɨɧ + ȼɩɤɪ + ȼɟɤɫ + ȼɞɨɪ + ȼɩɚɬ, ɬɢɫ.ɝɪɧ.              (5.7) 

ɞɟ ɐɧɞɪ – ɰɿɧɚ ɇȾɊ (ɜɚɪɬɿɫɬɶ ɩɪɨɜɟɞɟɧɧɹ ɩɪɢɤɥɚɞɧɢɯ ɧɚɭɤɨɜɨ-ɞɨɫɥɿɞɧɢɯ 

ɪɨɛɿɬ), ɬɢɫ.ɝɪɧ; 

ȼɤɨɧ – ɜɢɬɪɚɬɢ ɧɚ ɮɨɪɦɭɜɚɧɧɹ ɤɨɧɰɟɩɰɿʀ, ɬɢɫ.ɝɪɧ; 

ȼɩɤɪ – ɜɢɬɪɚɬɢ ɧɚ ɜɢɤɨɧɚɧɧɹ ɪɨɡɪɨɛɤɢ ɫɩɪɨɛɧɨɝɨ ɡɪɚɡɤɚ ɩɪɨɞɭɤɬɭ, 

ɬɢɫ.ɝɪɧ;  

ȼɟɤɫ – ɜɢɬɪɚɬɢ ɧɚ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɿ ɞɨɫɥɿɞɠɟɧɧɹ, ɬɢɫ.ɝɪɧ; 

ȼɞɨɪ – ɜɢɬɪɚɬɢ ɧɚ ɞɨɪɨɛɤɭ ɫɩɪɨɛɧɨɝɨ ɡɪɚɡɤɚ, ɬɢɫ.ɝɪɧ;   

ȼɩɚɬ – ɜɢɬɪɚɬɢ ɧɚ ɩɚɬɟɧɬɭɜɚɧɧɹ ɩɪɨɞɭɤɰɿʀ, ɬɢɫ.ɝɪɧ. 

ȼɢɡɧɚɱɟɧɧɹ ɰɿɧɢ ɇȾɊ (ɐɧɞɪ) 

ɐɿɧɚ ɇȾɊ ɜɢɡɧɚɱɚєɬɶɫɹ ɡɚ ɮɨɪɦɭɥɨɸμ 

ɐɧɞɪ = ȼɧɞɪ + ɉɧɞɪ + ɉȾȼ, ɬɢɫ. ɝɪɧ.                           (5.8) 

 
ɞɟ ȼɧɞɪ – ɜɢɬɪɚɬɢ ɧɚ ɩɪɨɜɟɞɟɧɧɹ ɩɪɢɤɥɚɞɧɢɯ ɇȾɊ, ɬɢɫ.ɝɪɧ; 

ɉɧɞɪ – ɩɪɢɛɭɬɨɤ ɜɿɞ ɇȾɊ, ɬɢɫ. ɝɪɧ;  

ɉɪɢɣɦɚєɦɨ ɪɟɧɬɚɛɟɥɶɧɿɫɬɶ ɧɚ ɪɿɜɧɿ 5%. 

ɉȾȼ – ɩɨɞɚɬɨɤ ɧɚ ɞɨɞɚɧɭ ɜɚɪɬɿɫɬɶ, ɬɢɫ.ɝɪɧ. 

ȼɧɞɪ = ȼɦɚɬ+ȼɟ/ɟ +ȱ+ɇ, ɬɢɫ.ɝɪɧ,                       (5.9) 

 
ɞɟ ȼɦɚɬ – ɜɢɬɪɚɬɢ ɧɚ ɦɚɬɟɪɿɥɢ, ɬɢɫ.ɝɪɧ; 

ȼɟ/ɟ – ɜɢɬɪɚɬɢ ɧɚ ɟɥɟɤɬɪɨɟɧɟɪɝɿʀ, ɬɢɫ.ɝɪɧ; 

ȱ – ɿɧɲɿ ɜɢɬɪɚɬɢ, ɬɢɫ.ɝɪɧ; 
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ɇ – ɧɚɤɥɚɞɧɿ ɜɢɬɪɚɬɢ, ɬɢɫ. ɝɪɧ 

ȼɢɬɪɚɬɢ ɧɚ ɡɚɪɨɛɿɬɧɭ ɩɥɚɬɭ ɬɚ ɫɨɰɿɚɥɶɧɿ ɜɢɩɥɚɬɢ ɧɟ ɜɪɚɯɨɜɭɜɚɥɢɫɹ, ɬɚɤ ɹɤ 

ɚɫɩɿɪɚɧɬ ɧɚɜɱɚɜɫɹ ɡɚ ɞɟɪɠɡɚɦɨɜɥɟɧɧɹɦ ɬɚ ɨɬɪɢɦɭɜɚɜ ɫɬɢɩɟɧɞɿɸ.   

Ⱦɥɹ ɜɢɡɧɚɱɟɧɧɹ ɜɢɬɪɚɬ ɧɚ ɦɚɬɟɪɿɚɥɢ (ȼɦɚɬ) ɫɤɥɚɞɟɦɨ ɬɚɛɥɢɰɸ 5.1 

                                                                   Ɍɚɛɥɢɰɹ 5.1 

Ɋɨɡɪɚɯɭɧɨɤ ɜɢɬɪɚɬ ɧɚ ɦɚɬɟɪɿɚɥɢ 

ɇɚɣɦɟɧɭɜɚɧɧɹ Ʉɿɥɶɤɿɫɬɶ 
Ɉɞɢɧɢɰɿ  

ɜɢɦɿɪɜɚɧɧɹ 

ɐɿɧɚ, ɝɪɧ. 

ɡɚ ɨɞɢɧɢɰɸ 
ȼɚɪɬɿɫɬɶ, ɝɪɧ 

əɞɪɚ ɜɨɥɨɫɶɤɨɝɨ ɝɨɪɿɯɭ 10 ɤɝ 180,0 1800 

ɇɚɫɿɧɧɹ ɱɿɚ 1 ɤɝ 250 250 

ɇɚɫɿɧɧɹ ɥɶ0ɧɭ 0,5 ɤɝ 28 14 

Ɉɥɢɜɤɨɜɚ ɨɥɿɹ 0,75 ɩɥ 194 194 

ȼɨɞɚ ɩɢɬɧɚ  80 ɥ 2 160 

Ɇɟɞ ɛɞɠɨɥɢɧɢɣ 0,125 ɤɝ 30,0 3,75 

əɝɨɞɢ ɩɨɥɭɧɢɰɿ 1 ɤɝ 35 35 

əɝɨɞɢ ɱɨɪɧɢɰɿ 1 ɤɝ 55 55 

ȼɢɲɧɹ  1 ɤɝ 30 30 

ɉɟɪɫɢɤɢ  1 ɤɝ 40 40 

Ⱥɛɪɢɤɨɫɢ  1 ɤɝ 40 40 

Ⱦɢɧɹ  0,3 ɤɝ 33,3 10 

Ɉɝɿɪɤɢ  1 ɤɝ 12 12 

Ʌɢɦɨɧ  0,2 ɤɝ 60 12 

ɋɢɪ (ɜ ɚɫɨɪɬɢɦɟɧɬɿ) 0,3 ɤɝ 240 80 

Ɇɢɝɞɚɥɶɧɟ ɦɨɥɨɤɨ 1 ɥ 103 103 

Ɇ’ɹɬɚ 0,1 ɤɝ 100 10 

ɒɩɢɧɚɬ  0,3 ɤɝ 100 30 

Ʉɚɧɰɟɥɹɪɫɶɤɿ ɬɨɜɚɪɢ - - - 60,0 

Ʉɫɟɪɨɤɨɩɿɹ - - - 70,0 

NaOH 0,2 ɤɝ 28,0 5,6 

ɇCХ 0,2 ɤɝ 150,0 3,0 

ɍɧɿɜɟɪɫɚɥɶɧɢɣ ɿɧɞɢɤɚɬɨɪ 0,05 ɤɝ 420,0 21,0 
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ȼɦɚɬ= 5555,15 ɝɪɧ= 5,55515 ɬɢɫ. ɝɪɧ. 

  Ɍɚɛɥɢɰɹ 5.β 
 ȼɢɬɪɚɬɢ  ɟɥɟɤɬɪɨɟɧɟɪɝɿʀ  

ɇɚɣɦɟɧɭɜɚɧɧɹ            

ɨɛɥɚɞɧɚɧɧɹ 

ɉɨɬɭɠɧɿɫɬɶ ɟɥɟɤɬ-

ɪɨɞɜɢɝɭɧɚ, ɤȼɬ 

Ɍɪɢɜɚɥɿɫɬɶ ɟɤɫɩɥɭɚ-

ɬɚɰɿʀ ɨɛɥɚɞɧɚɧɧɹ, ɝɨɞ 

ȼɢɬɪɚɬɢ ɟɥɟɤɬɪɨɟ-

ɧɟɪɝɿʀ, ɤȼɬ/ɝɨɞ 

ȿɥɟɤɬɪɨɧɧɿ ɜɚɝɢ 0,1 0,3 0,03 

ɋɭɲɢɥɶɧɚ ɲɚɮɚ 0,4 0,3 0,12 

ȿɥɟɤɬɪɢɱɧɚ ɩɥɢɬɚ 1,5 1,3 1,95 

ɏɨɥɨɞɢɥɶɧɢɤ 0,3 700 210 

ȼɫɶɨɝɨμ - - 212,1 

 

     Ɋɨɡɪɚɯɭєɦɨ ɤɿɥɶɤɿɫɬɶ ɫɩɨɠɢɬɨʀ ɟɥɟɤɬɪɨɟɧɟɪɝɿʀ ɡɚ ɮɨɪɦɭɥɨɸμ 

V=∑(Pɿ×Tɿ), ɤȼɬ∙ɝɨɞ                                        (5.10) 

Ⱦɟ V – ɤɿɥɶɤɿɫɬɶ ɫɩɨɠɢɬɨʀ ɟɥɟɤɬɪɨɟɧɟɪɝɿʀ, ɤȼɬ*ɝɨɞ 

 Ɋɿ – ɩɨɬɭɠɧɿɫɬɶ ɜɿɞɩɨɜɿɞɧɨɝɨ ɩɪɢɥɚɞɭ, ɤȼɬ; 

 Ɍɿ – ɱɚɫ ɪɨɛɨɬɢ ɜɿɞɩɨɜɿɞɧɨɝɨ ɩɪɢɥɚɞɭ, ɝɨɞ.  

V=0,1∙ 0,3+0,4 ∙ 0,3+1,5 ∙ 1,3+0,3 ∙ 700=β1β,1 ɤȼɬ∙ɝɨɞ. 

 
 

ɉɪɨɞɨɜɠɟɧɧɹ ɬɚɛɥ. 5.1 

ɇɚɣɦɟɧɭɜɚɧɧɹ Ʉɿɥɶɤɿɫɬɶ 
Ɉɞɢɧɢɰɿ  

ɜɢɦɿɪɜɚɧɧɹ 

ɐɿɧɚ, ɝɪɧ. 

ɡɚ ɨɞɢɧɢɰɸ 
ȼɚɪɬɿɫɬɶ, ɝɪɧ 

ɋɇ3ɋɈɈɇ 0,15 ɥ 120,0 1,8 

Ɋɟɚɤɬɢɜ Ɍɿɥɶɦɚɧɫɚ 0,02 ɥ 690,0 14,0 

Ɇɭɪɟɤɫɢɞ 0,02 ɥ 3000 60,0 

ɋɩɢɪɬ 0,3 ɥ 50,0 15,0 

Ⱦɢɫɬɢɥɶɨɜɚɧɚ ɜɨɞɚ 10 ɦ3 2,0 20,0 

Ɏɿɥɶɬɪɭɜɚɥɶɧɢɣ ɩɚɩɿɪ 1 ɉɚɱɤɚ 100,0 100 

Ɉɰɬɨɜɚ ɤɢɫɥɨɬɚ 0,1 ɥ 60,0 6,0 

Ⱦɨɫɥɿɞɢ ɧɚ ɡɚɦɨɜɥɟɧɧɹ  - - - 2300 

ȼɋɖɈȽɈ - - - 5555,15 
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ȼɚɪɬɿɫɬɶ ɫɩɨɠɢɬɨʀ ɟɥɟɤɬɪɨɟɧɟɪɝɿʀ ɜɢɡɧɚɱɚєɦɨ ɡɚ ɮɨɪɦɭɥɨɸμ  

ȼɟ/ɟ=V ∙ Ɍ, ɬɢɫ. ɝɪɧ                                        (5.11) 

 
ɞɟ Ɍ-ɬɚɪɢɮ ɡɚ 1 ɤȼɬ ∙ ɝɨɞ,  ɝɪɧ/ɤȼɬ ∙ ɝɨɞ. 

     Ɍ = 1,1γ06 ɝɪɧ/ɤȼɬ ∙ ɝɨɞ,  

ȼɟ/ɟ=212,1 ∙ 1,1γ06 = 0,β4 ɬɢɫ.ɝɪɧ. 

ȱɧɲɿ ɜɢɬɪɚɬɢ (ȱ)μ 

Ȼɟɪɭɬɶɫɹ ɭ ɪɨɡɦɿɪɿ 10 % ɜɿɞ ɫɭɦɢ ɜɢɬɪɚɬ ɜɿɞ ɡɚɝɚɥɶɧɨʀ ɜɚɪɬɨɫɬɿ ɩɨɩɟɪɟɞɧɿɯ 

ɜɢɬɪɚɬ ɧɚ ɇȾɊ. 

ȱ = ȼɦɚɬ + ȼɟ/ɟ  + Ⱥȼ, ɬɢɫ.ɝɪɧ                              (5.12) 

 
ȱ = (5,55515 + 0,β4) ∙ 0,1= 0,58 ɬɢɫ.ɝɪɧ 

ɇɚɤɥɚɞɧɿ ɜɢɬɪɚɬɢ (ɇ)μ 

Ȼɟɪɭɬɶɫɹ ɭ ɪɨɡɦɿɪɿ γ0 % ɜɿɞ ɫɭɦɢ ɜɢɬɪɚɬ ɜɿɞ ɡɚɝɚɥɶɧɨʀ ɜɚɪɬɨɫɬɿ ɩɨɩɟɪɟɞɧɿɯ 

ɜɢɬɪɚɬ ɧɚ ɇȾɊ. 

ɇ = ȼɦɚɬ + ȼɟ/ɟ + ȱ, ɬɢɫ.ɝɪɧ,                                  (5.1γ) 

 
ɇ = (5,55515 + 0,β4 + 0,58) ∙ 0,γ = 1,λ ɬɢɫ.ɝɪɧ. 

ȼɢɬɪɚɬɢ ɧɚ ɩɪɨɜɟɞɟɧɧɹ ɇȾɊ (ȼɧɞɪ) ɜɢɡɧɚɱɚɸɬɶɫɹ ɧɚ ɩɿɞɫɬɚɜɿ ɫɤɥɚɞɚɧɧɹ 

ɤɨɲɬɨɪɢɫɭ ɜɢɬɪɚɬ ɧɚ ɩɪɨɜɟɞɟɧɧɹ ɇȾɊ ɿ ɧɚɜɟɞɟɧɿ ɭ ɬɚɛɥɢɰɿ 5.γ. 

         Ɍɚɛɥɢɰɹ 5.γ 

Ʉɨɲɬɨɪɢɫ ɜɢɬɪɚɬ ɧɚ ɩɪɨɜɟɞɟɧɧɹ ɩɪɢɤɥɚɞɧɢɯ ɇȾɊ 

ɇɚɣɦɟɧɭɜɚɧɧɹ ɫɬɚɬɟɣ ɜɢɬɪɚɬ ɋɭɦɚ ɜɢɬɪɚɬ, ɬɢɫ.ɝɪɧ 

Ɇɚɬɟɪɿɚɥɢ 5,55515 

ɉɚɥɢɜɨ ɬɚ ɟɧɟɪɝɿɹ 0,24 

ȱɧɲɿ ɜɢɬɪɚɬɢ 0,58 

ɇɚɤɥɚɞɧɿ ɜɢɬɪɚɬɢ 1,9 

ȼɋɖɈȽɈ (ȼɧɞɪ) 8,275 
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5.3.1  ȼ ɢ ɡ ɧ ɚ ɱ ɟ ɧ ɧ ɹ  ɩ ɪ ɢ ɛ ɭ ɬ ɤ ɭ  ɜ ɿ ɞ  ɇ Ⱦ Ɋ  (ɉ ɧ ɞ ɪ ) .  ȼɢɡɧɚ-

ɱɢɦɨ ɩɪɢɛɭɬɨɤ ɜɿɞ ɇȾɊμ 

ɉɧɞɪ = Ɋ ∙ ȼɧɞɪ, ɬɢɫ. ɝɪɧ                     (5.14) 

 
ɞɟ Ɋ – ɪɟɧɬɚɛɟɥɶɧɿɫɬɶ ɩɪɨɞɭɤɬɚ, %  

ɉɪɢɣɦɚєɦɨ ɪɟɧɬɚɛɟɥɶɧɿɫɬɶ ɩɪɨɞɭɤɬɚ 5 % ɜɿɞ ȼɧɞɪ .  

Ɍɨɞɿ,     

ɉɧɞɪ = 8,275 ∙ 0,05 = 0,414ɬɢɫ. ɝɪɧ. 

 
ɉɨɞɚɬɨɤ ɧɚ ɞɨɞɚɧɭ ɜɚɪɬɿɫɬɶ (ɉȾȼɧɞɪ): 

ɉȾȼɧɞɪ = (ȼɧɞɪ+ ɉɧɞɪ) ∙ 0,2                     (5.15) 

ɉȾȼɧɞɪ = (8,275 +0,414) ∙ 0,β= 1,74 ɬɢɫ. ɝɪɧ. 

 
5 .3.2  ȼ ɢ ɡ ɧ ɚ ɱ ɟ ɧ ɧ ɹ  ɰ ɿ ɧ ɢ  ɇ Ⱦ Ɋ .  ɉɿɞɫɬɚɜɥɹɸɱɢ ɜɫɿ ɞɚɧɿ ɜ ɮɨɪ-

ɦɭɥɭ, ɜɢɡɧɚɱɢɦɨ ɰɿɧɭ ɇȾɊμ 

ɐɧɞɪ = 8,β75 +0,414+1,74=10,4γ ɬɢɫ. ɝɪɧ. 

5 .3.3  ȼ ɢ ɡ ɧ ɚ ɱ ɟ ɧ ɧ ɹ  ɿ ɧ ɲ ɢ ɯ  ɜ ɢ ɬ ɪ ɚ ɬ  ɿ ɧ ɧ ɨ ɜ ɚ ɰ ɿ ɣ ɧ ɨ ɝ ɨ  

ɛ ɸ ɞ ɠ ɟ ɬ ɭ .  ȼɢɬɪɚɬɢ ɧɚ ɮɨɪɦɭɜɚɧɧɹ ɤɨɧɰɟɩɰɿʀ (ȼɤɨɧ) ɛɟɪɭɬɶɫɹ ɭ ɪɨɡɦɿɪɿ 50% 

ɜɿɞ ɐɧɞɪ: 

ȼɤɨɧ = 0,5 ∙ 10,4γ = 5,β1 ɬɢɫ. ɝɪɧ. 

 
ȼɢɬɪɚɬɢ ɧɚ ɜɢɤɨɧɚɧɧɹ ɪɨɡɪɨɛɤɢ ɫɩɪɨɛɧɨɝɨ ɡɪɚɡɤɚ ɩɪɨɞɭɤɬɭ (ȼɩɤɪ) ɛɟ-

ɪɭɬɶɫɹ ɭ ɪɨɡɦɿɪɿ 50 – 100% ɜɿɞ ɐɧɞɪ, ɩɪɢɣɦɟɦɨ 50 % ɜɿɞ ɐɧɞɪ: 

ȼɩɤɪ = 0,5 ∙ 10,43 = 5,21 ɬɢɫ. ɝɪɧ. 

ȼɢɬɪɚɬɢ ɧɚ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɿ ɞɨɫɥɿɞɠɟɧɧɹ (ȼɟɤɫ) ɛɟɪɭɬɶɫɹ ɭ ɪɨɡɦɿɪɿ 50 – 

100% ɜɿɞ ɐɧɞɪ, ɩɪɢɣɦɟɦɨ 70 % ɜɿɞ ɐɧɞɪ: 

ȼɟɤɫ = 0,7 ∙ 10,4γ =7,γ ɬɢɫ. ɝɪɧ. 

 
ȼɢɬɪɚɬɢ ɧɚ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɿ ɞɨɫɥɿɞɠɟɧɧɹ (ȼɞɨɪ) ɛɟɪɭɬɶɫɹ ɭ ɪɨɡɦɿɪɿ 10% 

ɜɿɞ ɐɧɞɪ: ȼɞɨɪ = 0,1*10,4γ = 1,04γ ɬɢɫ. ɝɪɧ. 
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ȼɢɬɪɚɬɢ ɧɚ ɩɚɬɟɧɬɭɜɚɧɧɹ (ȼɩɚɬ) ɛɟɪɭɬɶɫɹ ɭ ɪɨɡɦɿɪɿ 10 – 50 % ɜɿɞ ɐɧɞɪ, 

ɩɪɢɣɦɟɦɨ 50 % ɜɿɞ ɐɧɞɪ: ȼɩɚɬ = 0,5 ∙ 10,4γ = 5,β1 ɬɢɫ. ɝɪɧ. 

 
Ɉɬɠɟ, ɩɿɞɫɬɚɜɥɹɸɱɢ ɞɚɧɿ ɜ ɮɨɪɦɭɥɭ (6), ɿɧɧɨɜɚɰɿɣɧɢɣ ɛɸɞɠɟɬ ɞɨɪɿɜɧɸєμ 

ȱɿɧ = 10,4γ+5,β1+5,β1+7,γ+1,04γ+5,β1= γ4,40γ ɬɢɫ. ɝɪɧ. 

 

5.4 ȼɢɡɧɚɱɟɧɧɹ ɿɧɜɟɫɬɢɰɿɣ ɭ ɜɢɪɨɛɧɢɰɬɜɨ ɩɪɨɞɭɤɰɿʀ ɞɥɹ ɡɞɨɪɨɜɨɝɨ 
ɯɚɪɱɭɜɚɧɧɹ(ȱɜɢɪ) 

 
Ɋɨɡɦɿɪ ɿɧɜɟɫɬɢɰɿɣ ɭ ɜɢɪɨɛɧɢɰɬɜɨ ɞɥɹ ɜɩɪɨɜɚɞɠɟɧɧɹ ɪɟɡɭɥɶɬɚɬɿɜ ɇȾɊ 

ɪɨɡɪɚɯɨɜɭєɬɶɫɹ ɡɚ ɮɨɪɦɭɥɨɸμ 

ȱɜɢɪ = ȱɨɜɮ + ȱɨɤ ,   ɬɢɫ. ɝɪɧ.                                (5.16) 

 
ɞɟ ȱɨɜɮ – ɿɧɜɟɫɬɢɰɿʀ ɭ ɨɫɧɨɜɧɿ ɜɢɪɨɛɧɢɱɿ ɮɨɧɞɢ, ɬɢɫ.ɝɪɧ; 

ȱɨɤ – ɞɨɞɚɬɤɨɜɚ ɫɭɦɚ ɨɛɨɪɨɬɧɢɯ ɤɨɲɬɿɜ, ɩɨɬɪɿɛɧɢɯ ɜɢɪɨɛɧɢɰɬɜɭ ɭ 

ɡɜ’ɹɡɤɭ ɿɡ ɜɩɪɨɜɚɞɠɟɧɧɹɦ ɪɟɡɭɥɶɬɚɬɿɜ ɇȾɊ, ɬɢɫ. ɝɪɧ. 

ȼ ɪɟɡɭɥɶɬɚɬɿ ɧɚɭɤɨɜɢɯ ɞɨɫɥɿɞɠɟɧɶ ɭ ɜɢɪɨɛɧɢɰɬɜɿ ɜɩɪɨɜɚɞɠɭɸɬɶ ɧɨɜɢɣ 

ɩɪɨɞɭɤɬ. Ⱦɥɹ ɨɩɨɜɿɳɟɧɧɹ ɫɩɨɠɢɜɚɱɿɜ ɩɪɨ ɜɢɪɨɛɧɢɰɬɜɨ ɬɚ ɩɨɹɜɭ ɧɚ ɪɢɧɤɭ ɧɨ-

ɜɨɝɨ ɩɪɨɞɭɤɬɭ ɧɟɨɛɯɿɞɧɨ ɩɟɪɟɞɛɚɱɢɬɢ ɪɟɤɥɚɦɭ ɰɶɨɝɨ ɩɪɨɞɭɤɬɭ. ȼɢɬɪɚɬɢ ɧɚ 

ɪɟɤɥɚɦɭ (ȱɪɟɤ) ɬɚɤɨɠ ɜɤɥɸɱɚɸɬɶ ɭ ɫɤɥɚɞ ɿɧɜɟɫɬɢɰɿɣ (ȱɜɢɪ). 

ȼɢɬɪɚɬɢ ɧɚ ɪɟɤɥɚɦɭ ɛɟɪɭɬɶ ɭ ɪɨɡɦɿɪɿ β – 5 % ɜɿɞ ɪɟɚɥɿɡɚɰɿʀ ɩɪɨɞɭɤɰɿʀ. 

Ɍɨɦɭ ɮɨɪɦɭɥɚ ɦɚє ɜɢɞμ 

ȱɜɢɪ = ȱɨɜɮ + ȱɨɤ + ȱɪɟɤ,   ɬɢɫ. ɝɪɧ.                           (5.17) 

ȱɨɜɮ = ȱɛɭɞ + ȱɭɫɬ, ɬɢɫ.ɝɪɧ., 

 
ɞɟ ȱɛɭɞ – ɿɧɜɟɫɬɢɰɿʀ ɭ ɜɢɪɨɛɧɢɰɬɜɨ (ȱɛɭɞ = 0); 

ȱɭɫɬ – ɿɧɜɟɫɬɢɰɿʀ ɜ ɭɫɬɚɬɤɭɜɚɧɧɹ (ȱɭɫɬ = 0). Ɉɬɠɟ, ȱɨɜɮ=0. 

Ⱦɨɞɚɬɤɨɜɚ ɫɭɦɚ ɨɛɨɪɨɬɧɢɯ ɨɛɿɝɨɜɢɯ ɤɨɲɬɿɜ, ɩɨɬɪɿɛɧɢɯ ɜɢɪɨɛɧɢɰɬɜɭ ɭ 

ɡɜ’ɹɡɤɭ ɡ ɜɩɪɨɜɚɞɠɟɧɧɹɦ ɪɟɡɭɥɶɬɚɬɿɜ ɇȾɊ  ɜɢɡɧɚɱɢɦɨ ɡɚ ɮɨɪɦɭɥɨɸμ 

ȱɨɤ = Ɋɉ/Ʉɨ,    ɬɢɫ. ɝɪɧ.                                  (5.18) 
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ɞɟ Ɋɉ – ɨɛɫɹɝɢ ɪɟɚɥɿɡɚɰɿʀ ɩɪɨɞɭɤɰɿʀ ɡɚ ɰɿɧɚɦɢ ɩɿɞɩɪɢєɦɫɬɜɚ ɭ ɜɚɪɬɿɫɧɨɦɭ 

ɜɢɪɚɡɿ, ɬɢɫ. ɝɪɧ; 

Ʉɨ – ɤɨɟɮɿɰɿєɧɬ ɨɛɨɪɨɬɧɨɫɬɿ ɨɛɿɝɨɜɢɯ ɤɨɲɬɿɜ, Ʉɨ = 1,22. 

 ȱɨɤ = 706,79 /1,22= 57λ,γ4 ɬɢɫ. ɝɪɧ. 

 
                                 ȱɪɟɤ = Ɋɉ ∙ Ʉɨɪ,    ɬɢɫ. ɝɪɧ.                                  (5.19) 

 
ɞɟ Ʉɨɪ - ɜɿɞɫɨɬɤɢ, ɹɤɿ ɩɟɪɟɜɟɞɟɧɿ ɭ ɜɿɞɧɨɫɧɿ ɨɞɢɧɢɰɿ, Ʉɨɪ=0,05. 

 
ȱɪɟɤ = 706,79 ∙ 0,05 = γ5,γ4 ɬɢɫ. ɝɪɧ. 

Ɉɬɠɟ,   

ȱɜɢɪ = 579,34 + 35,34 = 614,68 ɬɢɫ. ɝɪɧ. 

 
Ɍɚɤɢɦ ɱɢɧɨɦ, ɡɚɝɚɥɶɧɢɣ ɪɨɡɦɿɪ ɿɧɜɟɫɬɢɰɿɣ ɞɨɪɿɜɧɸєμ 

ȱɡɚɝ = 34,403 + 614,68 = 64λ,08 ɬɢɫ. ɝɪɧ. 

Ɂɿɫɬɚɜɥɹєɦɨ ɫɭɦɢ ɿɧɜɟɫɬɢɰɿɣ ɭ ɩɪɨɜɟɞɟɧɧɹ ɇȾɊ ɬɚ ɜɩɪɨɜɚɞɠɟɧɧɹ ʀʀ ɪɟ-

ɡɭɥɶɬɚɬɿɜ ɧɚ ɩɿɞɩɪɢєɦɫɬɜɿ (ȱɡɚɝ) ɡ ɱɢɫɬɢɦ ɩɪɢɛɭɬɤɨɦ (ɑɉ), ɹɤɢɣ ɨɱɿɤɭєɬɶɫɹ, 

ɡɧɚɣɞɟɦɨ ɬɟɪɦɿɧ ɨɤɭɩɧɨɫɬɿ (Ɍɨɤ). Ɍɨɤ ɩɨɜɢɧɟɧ ɛɭɬɢ ɦɟɧɲɢɦ ɜɿɞ 5 ɪɨɤɿɜ, ɬɨɞɿ 

ɩɪɨɜɟɞɟɧɧɹ ɇȾɊ ɛɭɞɟ ɞɨɰɿɥɶɧɢɦ Д1Ж.   

Ɍɨɤ = ȱɡɚɝ/ɑɉ, ɪɨɤɿɜ                                  (5.20) 

Ɍɨɤ = 64λ,08/β41,5= β,68 ɪɨɤɢ 

 
 Ɇɨɥɨɤɨɩɨɞɿɛɧɿ ɧɚɩɨʀ, ɹɤɿ ɦɨɠɧɚ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɭ ɪɚɰɿɨɧɿ ɜɟɝɟɬɚɪɿɚɧ-

ɫɶɤɨʀ ɞɿєɬɢ ɜɢɝɨɬɨɜɥɹɸɬɶ ɿɡ ɫɨʀ, ɦɢɝɞɚɥɸ ɬɚ ɥɿɳɢɧɢ, 1 ɥ ɬɚɤɢɯ ɧɚɩɨʀɜ ɤɨɲɬɭє ɜ 

ɫɟɪɟɞɧɶɨɦɭ 1γ0 ɝɪɧ 57 ɤɨɩ. ɚɧɚɥɨɝɨɜɢɦ ɫɨɭɫɨɦ ɦɨɠɧɚ ɜɜɚɠɚɬɢ ɫɨɭɫ ɉɟɫɬɨ, ɰɿɧɚ 

ɹɤɨɝɨ ɜɚɪɿɸєɬɶɫɹ ɜ ɦɟɠɚɯ β70 ɝɪɧ, ɬɨɦɭ ɧɚɦɢ ɪɨɡɪɚɯɨɜɚɧɨ ɪɨɡɦɿɪ ɡɧɢɠɟɧɧɹ ɰɿ-

ɧɢ, ɹɤɢɣ ɞɥɹ ɧɚɩɨɸ ɫɤɥɚɞɚє 15,75 %, ɚ ɞɥɹ ɫɨɭɫɭ 44,4 %. 

Ɉɫɧɨɜɧɿ ɟɤɨɧɨɦɿɱɧɿ ɩɨɤɚɡɧɢɤɢ ɟɮɟɤɬɢɜɧɨɫɬɿ ɩɪɨɟɤɬɭ ɡ ɜɢɪɨɛɧɢɰɬɜɚ ɧɚ-

ɩɨɸ ɬɚ ɫɨɭɫɭ ɧɚɜɟɞɟɧɿ ɭ ɬɚɛɥɢɰɿ 5.4. 
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  Ɍɚɛɥɢɰɹ 5.4 

Ɉɫɧɨɜɧɿ ɟɤɨɧɨɦɿɱɧɿ ɩɨɤɚɡɧɢɤɢ ɟɮɟɤɬɢɜɧɨɫɬɿ ɜɢɪɨɛɧɢɰɬɜɚ ɧɚɩɨɸ ɬɚ 
ɫɨɭɫɭ ɡɿ ɡɛɚɥɚɧɫɨɜɚɧɢɦ ɠɢɪɧɨɤɢɫɥɨɬɧɢɦ ɫɤɥɚɞɨɦ ɧɚ ɡɚɝɨɬɿɜɟɥьɧɢɯ  

ɮɚɛɪɢɤɚɯ ɬɚ ɜ ɦɟɪɟɠɿ ɁɊȽ 

№  ɇɚɣɦɟɧɭɜɚɧɧɹ ɩɨɤɚɡɧɢɤɚ Ɉɞɢɧɢɰɿ ɜɢɦɿɪɸɜɚɧɧɹ ɑɢɫɥɨɜɿ ɡɧɚɱɟɧɧɹ 

1 ȼɚɪɬɿɫɬɶ ɜɢɪɨɛɥɟɧɨʀ ɩɪɨɞɭɤɰɿʀ ɬɢɫ. ɝɪɧ /ɪɿɤ 706,79 

2 Ɂɚɝɚɥɶɧɢɣ ɨɛɫɹɝ ɿɧɜɟɫɬɢɰɿɣ  ɬɢɫ. ɝɪɧ. 649,08 

3 

ɐɿɧɚ 1 ɥ ɨɩɬμ 
Ƚɨɪɿɯɨɜɢɣ ɧɚɩɿɣ 

ɋɨɭɫ  
ɝɪɧ. 

 

44 

60 

4 

ɐɿɧɚ 1 ɥ ɡ ɬɨɪɝ. ɧɚɰɿɧɤɨɸμ 
Ƚɨɪɿɯɨɜɢɣ ɧɚɩɿɣ 

ɋɨɭɫ 

ɝɪɧ. 
 

110 

150 

5 Ɍɟɪɦɿɧ ɨɤɭɩɧɨɫɬɿ ɿɧɜɟɫɬɢɰɿɣ  Ɋɿɤ 2,68 

6 ɑɢɫɟɥɶɧɿɫɬɶ ɫɩɨɠɢɜɚɱɿɜ ɱɨɥ. 578025 

 

Ɋɨɡɝɥɹɧɟɦɨ ɟɤɨɧɨɦɿɱɧɭ ɟɮɟɤɬɢɜɧɿɫɬь ɜɿɞ ɜɢɝɨɬɨɜɥɟɧɧɹ ɪɨɡɪɨɛɥɟɧɨʀ  
ɩɪɨɞɭɤɰɿʀ ɭ ɡɚɤɥɚɞɿ ɌɈȼ ɏȿɅɋɎɍȾ ɉɭɡɚɬɚ ɏɚɬɚ, ɦ. Ɉɞɟɫɚ, Ɍɐ Єɜɪɨɩɚ: 

 

Ʉɿɥɶɤɿɫɬɶ ɩɨɫɚɞɨɱɧɢɯ ɦɿɫɰɶ ɰɶɨɝɨ ɡɚɤɥɚɞɭ ɫɬɚɧɨɜɢɬɶ β00 ɱɨɥ, ɫɟɪɟɞɧɿɣ 

ɩɨɬɿɤ ɫɩɨɠɢɜɚɱɿɜ ɡɚɤɥɚɞɭ ɫɬɚɧɨɜɢɬɶ 8β0 ɨɫɿɛ/ɞɟɧɶ.  Ⱦɥɹ ɪɨɡɪɚɯɭɧɤɿɜ ɩɪɢɣɦɚєɦɨ 

β0 % ɫɩɨɠɢɜɚɱɿɜ, ɹɤɿ ɡɚ ɞɚɧɢɦɢ ɩɿɞɩɪɢєɦɫɬɜɚ ɰɿɤɚɜɥɹɬɶɫɹ ɧɨɜɢɧɤɚɦɢ ɤɚɮɟ, ɬɚ-

ɤɢɦ ɱɢɧɨɦ ɛɥɢɡɶɤɨ 164 ɨɫɿɛ ɧɚ ɞɟɧɶ ɛɭɞɭɬɶ ɤɭɩɭɜɚɬɢ ɧɨɜɿ ɪɨɡɪɨɛɥɟɧɿ ɩɪɨɞɭɤɬɢ, 

ɡ ɹɤɢɯ ɩɪɢɣɦɚєɦɨ 50 % ɫɩɨɠɢɜɚɱɿɜ, ɹɤɿ ɜɿɞɞɚɸɬɶ ɩɟɪɟɜɚɝɭ ɧɚɩɨɹɦ ɬɚ 50 % ɫɩɨ-

ɠɢɜɚɱɿɜ, ɹɤɿ ɤɭɩɭɸɬɶ ɫɨɭɫɢ. 

Ɋɨɡɪɚɯɭєɦɨ ɨɛɫɹɝ ɜɢɪɨɛɧɢɰɬɜɚ ɩɪɨɞɭɤɰɿʀ μ 

Ⱦɥɹ ɧɚɩɨɸ V = 8β  ∙ 0,β5 ∙ γ65 =748β ɩɨɪɰɿʀ ɧɚ ɪɿɤ = 1870,6 ɥ ɧɚɩɨɸ ɧɚ ɪɿɤ; 

Ⱦɥɹ ɫɨɭɫɭ V = 8β ∙ 0,075 ∙ γ65 =ββ44 ɩɨɪɰɿʀ ɧɚ ɪɿɤ = 168,4 ɤɝ ɧɚ ɪɿɤ. 

 

Ɂɚ ɫɨɛɿɜɚɪɬɨɫɬɿ ɧɚɩɨɸ ɭ 44 ɝɪɧ/ɥ ɬɚ ɫɨɭɫɭ ɭ 60 ɝɪɧ/ɤɝ, ɜɚɪɬɿɫɬɶ ɪɟɚɥɿɡɚɰɿʀ  

ɩɪɨɞɭɤɰɿʀ ɫɤɥɚɞɚɬɢɦɟμ 

Ɋɉ =(1870,6 ∙ 44) + (168,4 ∙ 60)=λβ410,4 ɝɪɧ 
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Ɍɨɞɿ ɩɪɢɛɭɬɨɤ ɜɿɞ ɪɟɚɥɿɡɚɰɿє ɫɤɥɚɞɚєμ 

ɉɩɪ = 92410,4 ∙ β0/(100+β0) = 15404,81 ɝɪɧ./ɪɿɤ 

ɑɢɫɬɢɣ ɩɪɢɛɭɬɨɤ ɫɤɥɚɞɚɬɢɦɟμ 

ɑɉ = 15404,81 ∙ (1 – 0,18) = 1β6γ1,λ5 ɝɪɧ. 

ȼɪɚɯɨɜɭɸɱɢ ɬɨɪɝɨɜɭ ɧɚɰɿɧɤɭ ɭ β50 %, ɹɤɭ ɩɪɢɣɧɹɬɨ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɞɥɹ 

ɧɚɰɿɧɤɢ ɛɟɡɚɥɤɨɝɨɥɶɧɢɯ ɧɚɩɨʀɜ ɬɚ ɫɨɭɫɧɨʀ ɩɪɨɞɭɤɰɿʀ ɡɚɤɥɚɞɭ ɱɢɫɬɢɣ ɩɪɢɛɭɬɨɤ 

ɫɤɥɚɞɚɬɢɦɟ (1β6γ1,λ5 ɝɪɧ. ∙ β50 %) γ157λ,87 ɝɪɧ. 

Ɂɝɿɞɧɨ ɪɨɡɪɚɯɭɧɤɿɜ ɬɪɢɜɚɥɿɫɬɶ ɜɢɝɨɬɨɜɥɟɧɧɹ ɩɪɨɞɭɤɰɿʀ ɧɚ ɟɥɟɤɬɪɢɱɧɨɦɭ 

ɨɛɥɚɞɧɚɧɧɿ ɩɨɬɭɠɧɿɫɬɸ 0,λ  ɤȼɬ ɡɚɣɦɚє 5 ɯɜ ɧɚ ɞɟɧɶ, ɳɨ ɭ ɪɿɤ ɫɬɚɧɨɜɢɬɶ ɛɥɢɡɶ-

ɤɨ γ0,4 ɝɨɞ. ȼɚɪɬɿɫɬɶ 1 ɤȼɬ ɟɧɟɪɝɿʀ ɭ ɦ.Ɉɞɟɫɚ ɞɥɹ ɤɨɦɭɧɚɥɶɧɢɯ ɩɿɞɩɪɢєɦɫɬɜ ɫɬɚ-

ɧɨɜɢɬɶ 1,68 ɝɪɧ, ɧɚ ɨɫɧɨɜɿ ɩɪɟɞɫɬɚɜɥɟɧɢɯ ɞɚɧɢɯ ɪɨɡɪɚɯɭєɦɨ ɜɚɪɬɿɫɬɶ ɟɥɟɤɬɪɨɟ-

ɧɟɪɝɿʀμ 

ȼɟ/ɟ=(0,9 ∙ 30,4) ∙ 1,68 = 46 ɝɪɧ/ɪɿɤ. 

ɋɟɪɟɞɧɹ ɡɚɪɨɛɿɬɧɚ ɩɥɚɬɚ ɤɭɯɚɪɹ ɩɿɞɩɪɢєɦɫɬɜɚ ɫɤɥɚɞɚє 10000 ɝɪɧ ɧɚ ɪɿɤ, 

ɳɨ ɫɤɥɚɞɚє ɩɪɢɛɥɢɡɧɨ 48 ɝɪɧ ɧɚ ɝɨɞɢɧɭ. Ɋɨɡɪɚɯɭєɦɨ ɤɿɥɶɤɿɫɬɶ ɤɨɲɬɿɜ, ɳɨ ɩɿ-

ɞɭɬɶ ɧɚ ɡɚɪɨɛɿɬɧɨɸ ɩɥɚɬɭ ɪɨɛɿɬɧɢɤɿɜ. Ɍɚɤ ɹɤ ɞɥɹ ɜɢɝɨɬɨɜɥɟɧɧɹ ɩɪɨɞɭɤɰɿʀ ɬɪɟɛɚ 

ɛɥɢɡɶɤɨ 10 ɯɜ ɧɚ ɞɟɧɶ ( 5 ɯɜ ɧɚ ɩɿɞɝɨɬɨɜɤɭ ɫɢɪɨɜɢɧɢ, 5 ɯɜ ɧɚ ʀʀ ɨɛɪɨɛɥɟɧɧɹ), ɧɚ 

ɪɿɤ ɞɥɹ ɜɢɝɨɬɨɜɥɟɧɧɹ ɪɨɡɪɨɛɥɟɧɨʀ ɩɪɨɞɭɤɰɿʀ ɭ ɌɈȼ ɏȿɅɋɎɍȾ ɉɭɡɚɬɚ ɏɚɬɚ ɧɟ-

ɨɛɯɿɞɧɨ 60,8 ɝɨɞ, ɬɨɞɿ ɤɿɥɶɤɿɫɬɶ ɤɨɲɬɿɜ ɧɚ ɡɚɪɩɥɚɬɭ ɫɤɥɚɞɚɬɢɦɟμ 

Ʉɡ.ɩ. = 60,8 ∙ 48 = βλ18,4 ɝɪɧ 

 

ɍ ɬɚɤɨɦɭ ɜɢɩɚɞɤɭ ɡɚɝɚɥɶɧɿ ɿɧɜɟɫɬɢɰɿʀ ɧɚ ɜɢɪɨɛɧɢɰɬɜɨ ɫɤɥɚɞɚɬɢɦɭɬɶ ɫɭɦɭ ɫɨɛɿ-

ɜɚɪɬɨɫɬɿ ɩɪɨɞɭɤɰɿʀ, ɤɨɲɬɿɜ ɧɚ ɟɥɟɤɬɪɨɟɧɟɪɝɿɸ ɬɚ ɡɚɪɨɛɿɬɧɸ ɩɥɚɬɭ ɪɨɛɿɬɧɢɤɿɜμ 

ȱɡɚɝ= λβ410,4 + 46 + βλ18,4= λ5γ74,8 ɝɪɧ 

 

Ɂɿɫɬɚɜɥɹєɦɨ ɫɭɦɢ ɡɚɝɚɥɶɧɢɯ ɿɧɜɟɫɬɢɰɿɣ ɡ ɱɢɫɬɢɦ ɩɪɢɛɭɬɤɨɦ, ɹɤɢɣ ɨɱɿ-

ɤɭєɬɶɫɹ, ɡɧɚɣɞɟɦɨ ɬɟɪɦɿɧ ɨɤɭɩɧɨɫɬɿ. Ɍɨɤ ɩɨɜɢɧɟɧ ɛɭɬɢ ɦɟɧɲɢɦ ɜɿɞ 5 ɪɨɤɿɜ, 

ɬɨɞɿ ɜɩɪɨɜɚɞɠɟɧɧɹ ɪɨɡɪɨɛɤɢ ɛɭɞɟ ɞɨɰɿɥɶɧɢɦ.   

Ɍɨɤ = λ5γ74,8/γ157λ,87= γ,0β ɪɨɤɢ ɚɛɨ γ6 ɦɿɫɹɰɿɜ 
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ɇɚ ɨɫɧɨɜɿ ɩɪɨɜɟɞɟɧɢɯ ɩɿɞɪɚɯɭɧɤɿɜ ɪɨɛɢɦɨ ɜɢɫɧɨɜɨɤ, ɳɨ ɜɩɪɨɜɚɞɠɟɧɧɹ 

ɪɨɡɪɨɛɥɟɧɢɯ ɛɟɡɚɥɤɨɝɨɥɶɧɢɯ ɧɚɩɨʀɜ ɬɚ ɫɨɭɫɧɨʀ ɩɪɨɞɭɤɰɿʀ є ɚɤɬɭɚɥɶɧɢɦ ɬɚ 

ɟɤɨɧɨɦɿɱɧɨ ɞɨɰɿɥɶɧɢɦ. 

Ɉɫɧɨɜɧɿ ɟɤɨɧɨɦɿɱɧɿ ɩɨɤɚɡɧɢɤɢ ɟɮɟɤɬɢɜɧɨɫɬɿ ɩɪɨɟɤɬɭ ɡ ɜɢɪɨɛɧɢɰɬɜɚ ɧɚ-

ɩɨɸ ɬɚ ɫɨɭɫɭ ɧɚ ɩɿɞɩɪɢєɦɫɬɜɿ ɌɈȼ ɏȿɅɋɎɍȾ ɉɭɡɚɬɚ ɏɚɬɚ ɧɚɜɟɞɟɧɿ ɭ ɬɚɛɥɢ-

ɰɿ 5.5. 

  Ɍɚɛɥɢɰɹ 5.5 

Ɉɫɧɨɜɧɿ ɟɤɨɧɨɦɿɱɧɿ ɩɨɤɚɡɧɢɤɢ ɟɮɟɤɬɢɜɧɨɫɬɿ ɜɢɪɨɛɧɢɰɬɜɚ ɧɚɩɨɸ ɬɚ 
ɫɨɭɫɭ ɡɿ ɡɛɚɥɚɧɫɨɜɚɧɢɦ ɠɢɪɧɨɤɢɫɥɨɬɧɢɦ ɫɤɥɚɞɨɦ  

№  ɇɚɣɦɟɧɭɜɚɧɧɹ ɩɨɤɚɡɧɢɤɚ 
Ɉɞɢɧɢɰɿ  

ȼɢɦɿɪɸɜɚɧɧɹ 
ɑɢɫɥɨɜɿ ɡɧɚɱɟɧɧɹ 

1 ɑɢɫɥɨ ɣɦɨɜɿɪɧɢɯ ɫɩɨɠɢɜɚɱɿɜ ɨɫɿɛ/ɪɿɤ 59860 

2 Ɂɚɝɚɥɶɧɢɣ ɨɛɫɹɝ ɿɧɜɟɫɬɢɰɿɣ  Ƚɪɧ 93915,6 

3 

ɐɿɧɚ 1 ɥ ɨɩɬμ 
Ƚɨɪɿɯɨɜɢɣ ɧɚɩɿɣ 

ɋɨɭɫ  
ɝɪɧ. 

 

44 

60 

4 

ɐɿɧɚ 1 ɥ ɡ ɬɨɪɝ. ɧɚɰɿɧɤɨɸμ 
Ƚɨɪɿɯɨɜɢɣ ɧɚɩɿɣ 

ɋɨɭɫ 

ɝɪɧ. 
 

110 

150 

5 

Ɂɧɢɠɟɧɧɹ ɰɿɧɢ ɭ ɩɨɪɿɜɧɹɧɧɿ ɡ ɚɧɚɥɨɝɚɦɢμ 
Ƚɨɪɿɯɨɜɢɣ ɧɚɩɿɣ 

ɋɨɭɫ 

% 

 

15,75 

44,4 

 

ȼɢɫɧɨɜɤɢ ɞɨ ɪɨɡɞɿɥɭ 5 

 
Ɋɨɡɪɚɯɭɧɤɢ ɟɤɨɧɨɦɿɱɧɨʀ ɟɮɟɤɬɢɜɧɨɫɬɿ ɪɨɡɪɨɛɥɟɧɨʀ ɬɟɯɧɨɥɨɝɿʀ ɯɚɪɱɨɜɢɯ 

ɩɪɨɞɭɤɬɿɜ ɧɚ ɨɫɧɨɜɿ ɝɨɪɿɯɨɜɨ-ɧɚɫɿɧɧєɜɨʀ ɫɢɪɨɜɢɧɢ ɩɿɞɬɜɟɪɞɠɭɸɬɶ ɜɢɫɧɨɜɤɢ ɩɪɨ 

ɞɨɰɿɥɶɧɿɫɬɶ ɜɢɪɨɛɧɢɰɬɜɚ ɬɚ ɜɩɪɨɜɚɞɠɟɧɧɹ ɭ ɡɚɤɥɚɞɢ ɪɟɫɬɨɪɚɧɧɨɝɨ ɝɨɫɩɨɞɚɪɫɬɜɚ 

ɛɟɡɚɥɤɨɝɨɥɶɧɢɯ ɧɚɩɨʀɜ ɬɚ ɫɨɭɫɧɨʀ ɩɪɨɞɭɤɰɿʀ, ɹɤɿ ɦɚɬɢɦɭɬɶ ɤɨɧɤɭɪɟɧɬɭ ɫɩɪɨɦɨ-

ɠɧɿɫɬɶ ɧɚ ɪɢɧɤɭ. ȿɤɨɧɨɦɿɱɧɢɦ ɟɮɟɤɬɨɦ ɜɿɞ ɜɩɪɨɜɚɞɠɟɧɧɹ ɪɨɡɪɨɛɥɟɧɨʀ ɩɪɨɞɭɤ-

ɰɿʀ є ɡɧɢɠɟɧɧɹ ɫɨɛɿɜɚɪɬɨɫɬɿ ɩɨɪɿɜɧɹɧɨ ɡ ɚɧɚɥɨɝɨɦ. 

ȼɿɞɩɭɫɤɧɚ ɰɿɧɚ ɧɚ ɪɨɡɪɨɛɥɟɧɭ ɩɪɨɞɭɤɰɿɸ ɜɚɪɿɸєɬɶɫɹ ɜɿɞ 4,β8 ɞɨ 11 ɝɪɧ ɡɚ 

ɩɨɪɰɿɸ ɫɨɭɫɭ ɚɛɨ ɧɚɩɨɸ. 
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ȼɂɋɇɈȼɄɂ 

 

ɇɚ ɩɿɞɫɬɚɜɿ ɭɡɚɝɚɥɶɧɟɧɧɹ ɬɟɨɪɟɬɢɱɧɨɝɨ ɦɚɬɟɪɿɚɥɭ ɬɚ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɢɯ 

ɞɨɫɥɿɞɠɟɧɶ ɨɛʉɪɭɧɬɨɜɚɧɨ ɞɨɰɿɥɶɧɿɫɬɶ ɜɢɤɨɪɢɫɬɚɧɧɹ ɩɪɨɞɭɤɬɿɜ ɩɟɪɟɪɨɛɤɢ ɝɨɪɿ-

ɯɨɩɥɿɞɧɨʀ ɬɚ ɧɚɫɿɧɧєɜɨʀ ɫɢɪɨɜɢɧɢ, ɿ ɚɤɬɭɚɥɶɧɿɫɬɶ ɪɨɡɪɨɛɥɟɧɧɹ ɧɚ ʀɯ ɨɫɧɨɜɿ ɪɟɰɟ-

ɩɬɭɪɢ ɿ ɬɟɯɧɨɥɨɝɿʀ ɜɢɪɨɛɧɢɰɬɜɚ ɛɿɨɥɨɝɿɱɧɨ ɰɿɧɧɢɯ ɛɟɡɚɥɤɨɝɨɥɶɧɢɯ ɧɚɩɨʀɜ ɬɚ ɫɨ-

ɭɫɧɨʀ ɩɪɨɞɭɤɰɿʀ ɡɿ ɡɛɚɥɚɧɫɨɜɚɧɢɦ ɫɤɥɚɞɨɦ ɉɇɀɄ ɞɥɹ ɡɚɤɥɚɞɿɜ ɪɟɫɬɨɪɚɧɧɨɝɨ 

ɝɨɫɩɨɞɚɪɫɬɜɚ.   

1. Ⱦɨɫɥɿɞɠɟɧɨ ɯɿɦɿɱɧɢɣ ɫɤɥɚɞ ɹɞɪɚ ɜɨɥɨɫɶɤɨɝɨ ɝɨɪɿɯɚ, ɚ ɬɚɤɨɠ ɜɩɥɢɜ ɜɨ-

ɥɨɝɨ-ɬɟɩɥɨɜɨʀ ɨɛɪɨɛɤɢ ɫɢɪɨɜɢɧɢ ɧɚ ɣɨɝɨ ɛɿɨɥɨɝɿɱɧɭ ɰɿɧɧɿɫɬɶ ɿ ɮɿɡɢɤɨ-ɯɿɦɿɱɧɿ 

ɜɥɚɫɬɢɜɨɫɬɿ.  ȼɫɬɚɧɨɜɥɟɧɨ, ɳɨ ɹɞɪɚ ɜɨɥɨɫɶɤɨɝɨ ɝɨɪɿɯɚ ɦɿɫɬɹɬɶ  ɛɥɢɡɶɤɨ 15 %   

ɩɨɜɧɨɰɿɧɧɢɯ ɛɿɥɤɿɜ ɿ 55 % ɉɇɀɄ.  ȼɢɡɧɚɱɟɧɿ ɬɟɯɧɨɥɨɝɿɱɧɿ ɩɚɪɚɦɟɬɪɢ ɡɚɦɨɱɭ-

ɜɚɧɧɹ ɡ ɧɚɫɬɭɩɧɢɦ ɩɪɨɜɚɪɸɜɚɧɧɹɦ ɹɞɪɚ ɜɨɥɨɫɶɤɨɝɨ ɝɨɪɿɯɭ ɧɟ ɩɪɢɡɜɨɞɹɬɶ ɞɨ 

ɫɭɬɬєɜɨɝɨ  ɡɧɢɠɟɧɧɹ ʀɯ ɛɿɨɥɨɝɿɱɧɨʀ ɰɿɧɧɨɫɬɿ, ɚ ɫɩɿɜɜɿɞɧɨɲɟɧɧɹ ɉɇɀɄ ω-γ ɬɚ ω-

6 ɡɚɥɢɲɚєɬɶɫɹ ɧɚ ɪɿɜɧɿ 1μ4 ɨɞ., ɳɨ ɜɿɞɩɨɜɿɞɚє ɪɟɤɨɦɟɧɞɚɰɿʀ ɞɿєɬɨɥɨɝɿɜ ɞɥɹ ʀɯ 

ɤɪɚɳɨɝɨ ɡɚɫɜɨɸɜɚɧɧɹ. 

2. ȼɢɡɧɚɱɟɧɨ ɜɩɥɢɜ ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɮɚɤɬɨɪɿɜ ɧɚ ɩɪɨɰɟɫ ɞɢɫɩɟɪɝɭɜɚɧɧɹ ɝɨ-

ɪɿɯɨɩɥɿɞɧɨʀ ɫɢɪɨɜɢɧɢ ɭ ɜɨɞɧɨɦɭ ɫɟɪɟɞɨɜɢɳɿ ɿ ɹɤɿɫɬɶ ɨɬɪɢɦɚɧɨʀ ɞɢɫɩɟɪɫɿʀ. ȼɫɬɚ-

ɧɨɜɥɟɧɨ, ɳɨ ɞɥɹ ɨɬɪɢɦɚɧɧɹ ɞɢɫɩɟɪɫɿʀ ɫɬɿɣɤɨʀ ɞɨ ɪɨɡɲɚɪɭɜɚɧɧɹ ɝɿɞɪɨɦɨɞɭɥɶ ɩɨ-

ɩɟɪɟɞɧɶɨ ɩɿɞɝɨɬɨɜɥɟɧɨɝɨ ɹɞɪɚ ɜɨɥɨɫɶɤɨɝɨ ɝɨɪɿɯɭ ɩɨɜɢɧɟɧ ɞɨɪɿɜɧɸɜɚɬɢ 1μ7. Ⱦɥɹ 

ɨɬɪɢɦɚɧɧɹ ɞɢɫɩɟɪɫɧɨʀ ɫɢɫɬɟɦɢ ɡ ɪɨɡɦɿɪɨɦ ɱɚɫɬɨɱɨɤ ɧɟ ɛɿɥɶɲɟ β6 ɦɤɦ  ɧɟɨɛɯɿɞ-

ɧɨ ɩɪɨɜɨɞɢɬɢ ɞɜɨɤɪɚɬɧɟ ɩɨɞɪɿɛɧɟɧɧɹ ɹɞɪɚ ɜɨɥɨɫɶɤɨɝɨ ɝɨɪɿɯɚ ɭ ɜɨɞɧɨɦɭ ɫɟɪɟɞɨ-

ɜɢɳɿ ɬɪɢɜɚɥɿɫɬɸ 180 ɫ, ɜɢɤɨɪɢɫɬɨɜɭɸɱɢ ɛɥɟɧɞɟɪɢ, ɚɛɨ ɝɨɦɨɝɟɧɿɡɚɬɨɪɢ ɜɢɫɨɤɨʀ 

ɩɨɬɭɠɧɨɫɬɿ.  

 3. Ⱦɨɫɥɿɞɠɟɧɨ ɯɿɦɿɱɧɢɣ ɫɤɥɚɞ, ɮɿɡɢɤɨ-ɯɿɦɿɱɧɿ ɬɚ ɪɟɨɥɨɝɿɱɧɿ ɜɥɚɫɬɢɜɨɫɬɿ 

ɧɚɫɿɧɧɹ ɱɿɚ ɿ ɧɚɭɤɨɜɨ ɨɛʉɪɭɧɬɨɜɚɧɨ ʀɯ ɜɢɤɨɪɢɫɬɚɧɧɹ ɩɪɢ ɜɢɪɨɛɧɢɰɬɜɿ ɛɟɡɚɥɤɨ-

ɝɨɥɶɧɢɯ ɧɚɩɨʀɜ ɬɚ ɫɨɭɫɧɨʀ ɩɪɨɞɭɤɰɿʀ ɧɚ ɨɫɧɨɜɿ ɝɨɪɿɯɨɩɥɿɞɧɨʀ ɫɢɪɨɜɢɧɢ. ȼɫɬɚɧɨ-

ɜɥɟɧɨ, ɳɨ ɧɚɫɿɧɧɹ ɱɿɚ ɦɿɫɬɢɬɶ  15,6β % ɩɨɜɧɨɰɿɧɧɢɯ ɛɿɥɤɿɜ,  γ0,75 % ɉɇɀɄ,  

60 % ɹɤɢɯ ɩɪɟɞɫɬɚɜɥɟɧɨ ɥɿɧɨɥɟɧɨɜɨɸ ɠɢɪɧɨɸ ɤɢɫɥɨɬɨɸ, 4γ,5β % ɜɭɝɥɟɜɨɞɿɜ, ɞɨ 

ɫɤɥɚɞɭ ɹɤɢɯ ɜɯɨɞɢɬɶ 8 %  ɝɟɦɿɰɟɥɸɥɨɡ ɡ ɜɢɫɨɤɨɸ ɡɞɚɬɧɿɫɬɸ ɞɨ ɧɚɛɭɯɚɧɧɹ ɿ 
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ɫɬɪɭɤɬɭɪɨɭɬɜɨɪɟɧɧɹ, ɚ ɬɚɤɨɠ ɜɟɥɢɤɢɣ ɜɦɿɫɬ ɜɢɫɨɤɨɚɤɬɢɜɧɢɯ ɩɪɢɪɨɞɧɢɯ ɚɧɬɢɨɤ-

ɫɢɞɚɧɬɿɜ, ɳɨ ɡɚɛɟɡɩɟɱɭɸɬɶ ɫɬɿɣɤɿɫɬɶ ɉɇɀɄ ɞɨ ɨɤɢɫɥɟɧɧɹ ɧɚɜɿɬɶ ɩɿɞ ɱɚɫ ɬɟɩɥɨ-

ɜɨɝɨ ɨɛɪɨɛɥɟɧɧɹ. ɇɚɣɛɿɥɶɲ ɜɢɪɚɠɟɧɟ ɧɚɛɭɯɚɧɧɹ ɧɚɫɿɧɧɹ ɱɿɚ ɜɿɞɛɭɜɚєɬɶɫɹ ɩɪɢ 

ɪɇ 5,0 – 7,0 ɨɞ. ɡ ɞɟɫɹɬɢɤɪɚɬɧɢɦ ɡɛɿɥɶɲɟɧɧɹɦ ɦɚɫɢ ɩɪɨɬɹɝɨɦ γ0 ɯɜ. 

4. Ɋɨɡɪɨɛɥɟɧɨ ɬɚ ɧɚɭɤɨɜɨ-ɨɛʉɪɭɧɬɨɜɚɧɨ ɬɟɯɧɨɥɨɝɿɱɧɿ ɩɚɪɚɦɟɬɪɢ ɤɨɦɩɥɟɤ-

ɫɧɨʀ ɩɟɪɟɪɨɛɤɢ ɹɞɪɚ ɜɨɥɨɫɶɤɨɝɨ ɝɨɪɿɯɭ. ɉɪɨɜɟɞɟɧɨ ɨɩɬɢɦɿɡɚɰɿɸ ɩɪɨɰɟɫɭ ɞɢɫɩɟ-

ɪɝɭɜɚɧɧɹ ɝɨɪɿɯɨɩɥɿɞɧɨʀ ɫɢɪɨɜɢɧɢ ɿ ɜɫɬɚɧɨɜɥɟɧɨ, ɳɨ ɞɥɹ ɨɬɪɢɦɚɧɧɹ ɧɚɩɿɜɮɚɛɪɢ-

ɤɚɬɭ ɡ ɜɦɿɫɬɨɦ ɫɭɯɢɯ ɪɟɱɨɜɢɧ λ,8 %, ɡɚ ɹɤɢɯ ɦɚɫɨɜɚ ɱɚɫɬɤɚ ɠɢɪɭ ɜ ɞɢɫɩɟɪɫɿʀ ɧɟ 

ɛɭɞɟ ɩɟɪɟɜɢɳɭɜɚɬɢ 5 %, ɩɪɨɰɟɫ ɩɨɞɪɿɛɧɟɧɧɹ ɩɨɩɟɪɟɞɧɶɨ ɩɿɞɝɨɬɨɜɥɟɧɨʀ ɫɢɪɨɜɢ-

ɧɢ ɧɟɨɛɯɿɞɧɨ ɩɪɨɜɨɞɢɬɢ ɭ ɜɨɞɧɨɦɭ ɫɟɪɟɞɨɜɢɳɿ ɩɪɢ ɝɿɞɪɨɦɨɞɭɥɿ 1μ7 ɩɪɢ ɜɢɤɨ-

ɪɢɫɬɚɧɧɿ ɛɥɟɧɞɟɪɚ ɩɨɬɭɠɧɿɫɬɸ ɧɟ ɦɟɧɲɟ λ00 ȼɬ. ɋɬɚɛɿɥɶɧɿɫɬɶ ɝɨɪɿɯɨɜɨʀ ɞɢɫɩɟɪ-

ɫɿʀ ɩɿɫɥɹ β4 ɝɨɞ ɡɛɟɪɿɝɚɧɧɹ ɡɧɚɯɨɞɢɬɶɫɹ ɧɚ ɪɿɜɧɿ λ4 %. 

5. Ɋɨɡɪɨɛɥɟɧɨ ɪɟɰɟɩɬɭɪɢ ɿ ɬɟɯɧɨɥɨɝɿʀ ɜɢɝɨɬɨɜɥɟɧɧɹ ɩɪɨɞɭɤɰɿʀ ɡ ɜɢɤɨɪɢɫ-

ɬɚɧɧɹɦ ɭɧɿɜɟɪɫɚɥɶɧɢɯ ɠɢɪɨɜɢɯ ɨɫɧɨɜ ɞɥɹ ɧɚɩɨʀɜ ɿ ɫɨɭɫɧɨʀ ɩɪɨɞɭɤɰɿʀ, ɳɨ ɛɚɡɭ-

ɸɬɶɫɹ ɧɚ ɤɨɦɩɥɟɤɫɧɿɣ ɩɟɪɟɪɨɛɰɿ ɝɨɪɿɯɨɩɥɿɞɧɨʀ ɫɢɪɨɜɢɧɢ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɧɚ-

ɫɿɧɧɹ ɱɿɚ. Ɋɨɡɪɨɛɥɟɧɿ ɭɧɿɜɟɪɫɚɥɶɧɿ ɠɢɪɨɜɿ ɨɫɧɨɜɢ ɞɨɡɜɨɥɹɸɬɶ ɜɢɝɨɬɨɜɥɹɬɢ ɩɪɨ-

ɞɭɤɬɢ ɡɿ ɡɛɚɥɚɧɫɨɜɚɧɢɦ ɫɤɥɚɞɨɦ ɉɇɀɄ, ɞɨɬɪɢɦɭɸɱɢɫɶ ɪɟɤɨɦɟɧɞɨɜɚɧɨɝɨ ɞɿєɬɨ-

ɥɨɝɚɦɢ ɫɩɿɜɜɿɞɧɨɲɟɧɧɹ ω – γ ɞɨ ω – 6 ɧɚ ɪɿɜɧɿ 1μ4 ɨɞ. Ɋɨɡɪɨɛɥɟɧɨ ɞɟɜ’ɹɬɶ ɪɟɰɟɩ-

ɬɭɪ ɧɚɩɨʀɜ ɫɦɭɡɿ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɮɪɭɤɬɨɜɨʀ, ɹɝɿɞɧɨʀ ɬɚ ɨɜɨɱɟɜɨʀ ɫɢɪɨɜɢɧɢ, ɚ 

ɬɚɤɨɠ ɡɟɥɟɧɢɣ ɝɨɪɿɯɨɜɢɣ ɫɨɭɫ, ɞɨ ɫɤɥɚɞɭ ɹɤɨɝɨ ɜɯɨɞɢɬɶ 50 % ɥɿɧɨɥɟɜɨʀ, 23,8 % 

ɨɥɟʀɧɨɜɨʀ ɬɚ 11,7 % ɥɿɧɨɥɟɧɨɜɨʀ ɠɢɪɧɢɯ ɤɢɫɥɨɬ  

6. Ⱦɨɫɥɿɞɠɟɧɨ ɹɤɿɫɬɶ ɬɚ ɛɟɡɩɟɱɧɿɫɬɶ ɪɨɡɪɨɛɥɟɧɢɯ ɛɟɡɚɥɤɨɝɨɥɶɧɢɯ ɧɚɩɨʀɜ 

ɬɚ ɫɨɭɫɧɨʀ ɩɪɨɞɭɤɰɿʀ ɧɚ ɨɫɧɨɜɿ ɤɨɦɩɥɟɤɫɧɨʀ  ɩɟɪɟɪɨɛɤɢ ɝɨɪɿɯɨɩɥɿɞɧɨʀ ɫɢɪɨɜɢɧɢ ɿ 

ɧɚɫɿɧɧɹ ɱɿɚ. Ⱦɨɫɥɿɞɠɟɧɨ ɦɿɤɪɨɛɿɨɥɨɝɿɱɧɭ ɫɬɿɣɤɿɫɬɶ ɜɢɪɨɛɥɟɧɨʀ ɩɪɨɞɭɤɰɿʀ ɜɩɪɨ-

ɞɨɜɠ 7β ɝɨɞɢɧ ɡɛɟɪɿɝɚɧɧɹ ɜ ɨɯɨɥɨɞɠɟɧɨɦɭ ɫɬɚɧɿ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɿ (0 – 6) °ɋ. 

ȼɫɬɚɧɨɜɥɟɧɨ, ɳɨ  ɜɫɿ ɛɟɡɚɥɤɨɝɨɥɶɧɿ ɧɚɩɨʀ ɿ ɫɨɭɫɧɚ ɩɪɨɞɭɤɰɿɹ ɧɟ ɦɿɫɬɹɬɶ ɝɪɢɛɤɨ-

ɜɨʀ ɬɚ ɩɥɿɫɧɹɜɨʀ ɦɿɤɪɨɮɥɨɪɢ ɿ ɦɚɸɬɶ ɞɨɩɭɫɬɢɦɿ ɡɧɚɱɟɧɧɹ ɄɆȺɎȺɧɆ, ɡ ɜɢɫɨɤɢ-

ɦɢ ɨɪɝɚɧɨɥɟɩɬɢɱɧɢɦɢ ɜɥɚɫɬɢɜɨɫɬɹɦɢ. Ⱦɨ ɫɤɥɚɞɭ ɪɨɡɪɨɛɥɟɧɨʀ ɩɪɨɞɭɤɰɿʀ ɜɯɨɞɢɬɶ 

ɧɟ ɦɟɧɲɟ γ0 % ɉɇɀɄ, ɜɿɞ ɞɟɧɧɨʀ ɧɨɪɦɢ ɫɩɨɠɢɜɚɧɧɹ. Ɂɚ ɦɿɤɪɨɛɿɨɥɨɝɿɱɧɢɦɢ ɩɨ-
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ɤɚɡɧɢɤɚɦɢ ɝɨɬɨɜɿ ɩɪɨɞɭɤɬɢ ɫɥɿɞ  ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɩɪɨɬɹɝɨɦ γ ɞɿɛ, ɿ ɡɛɟɪɿɝɚɬɢ 

ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɿ (0 – 6) ° ɋ. 

7. Ɋɨɡɪɨɛɥɟɧɨ ɬɚ ɡɚɬɜɟɪɞɠɟɧɨ ɧɨɪɦɚɬɢɜɧɭ ɬɚ ɬɟɯɧɨɥɨɝɿɱɧɭ ɞɨɤɭɦɟɧɬɚɰɿɸ 

ɧɚ ɧɨɜɿ ɜɢɞɢ ɩɪɨɞɭɤɬɿɜ ɯɚɪɱɭɜɚɧɧɹ ɧɚ ɨɫɧɨɜɿ ɤɨɦɩɥɟɤɫɧɨʀ ɩɟɪɟɪɨɛɤɢ ɝɨɪɿɯɨɩɥɿ-

ɞɧɨʀ ɫɢɪɨɜɢɧɢ ɬɚ ɧɚɫɿɧɧɹ ɱɿɚ, ɧɨɜɢɡɧɚ ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɪɿɲɟɧɶ ɡɚɯɢɳɟɧɚ  ɩɚɬɟɧ-

ɬɚɦɢ, ɩɪɨɜɟɞɟɧɨ ɩɪɨɦɢɫɥɨɜɭ ɚɩɪɨɛɚɰɿɸ, ɨɛʉɪɭɧɬɨɜɚɧɨ ɟɤɨɧɨɦɿɱɧɭ ɿ ɫɨɰɿɚɥɶɧɭ 

ɟɮɟɤɬɢɜɧɿɫɬɶ ɜɿɞ ɜɩɪɨɜɚɞɠɟɧɧɹ ɪɨɡɪɨɛɥɟɧɢɯ ɬɟɯɧɨɥɨɝɿɣ ɭ ɪɟɫɬɨɪɚɧɧɨɦɭ ɝɨɫɩɨ-

ɞɚɪɫɬɜɿ.   
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ɦɢɪɟ. β017. №. γ-β. ɋ. 47−5β. 

221. Ɇɟɬɨɞɢɱɧɿ ɜɤɚɡɿɜɤɢ ɞɨ ɜɢɤɨɧɚɧɧɹ ɤɭɪɫɨɜɨʀ ɪɨɛɨɬɢ ɡ ɤɭɪɫɭ “ȱɧɜɟɫɬɭ-

ɜɚɧɧɹ ɬɚ ɿɧɧɨɜɚɰɿɣɧɢɣ ɦɟɧɟɞɠɦɟɧɬ” ɧɚ ɬɟɦɭ "Ɍɟɯɧɿɤɨ-ɟɤɨɧɨɦɿɱɧɟ ɨɛʉɪɭɧɬɭɜɚɧ-

ɧɹ ɟɮɟɤɬɢɜɧɨɫɬɿ ɞɨɫɥɿɞɠɟɧɧɹ ɬɚ ɜɩɪɨɜɚɞɠɟɧɧɹ ɭ ɜɢɪɨɛɧɢɰɬɜɿ / ɍɤɥɚɞɚɱ        

Ʌ.ɉ. ɉɨɩɨɜ. Ɉɞɟɫɚμ ɈɇȺɏɌ. 2010. 

 

 

 

 

 

 

 

https://www.alpro.com/ru/products/drinks/almond/original


ȾɈȾȺɌɄɂ 
Ⱦɨɞɚɬɨɤ Ⱥ 

Ɍɢɦɱɚɫɨɜɿ ɬɟɯɧɨɥɨɝɿɱɧɿ ɤɚɪɬɤɢ 
Ⱦɨɞɚɬɨɤ Ⱥ.1 

 



Ʌɢɦɨɧ 1,0 

ɑɚɫɧɢɤ 1,1 

ɋɿɥɶ  0,5 

ɐɭɤɨɪ 0,5 

ɑɨɪɧɢɣ ɦɟɥɟɧɢɣ ɩɟɪɟɰɶ 0,2 

ȼɫɶɨɝɨ 100 

 

ɒɩɢɧɚɬ Ȼɚɡɢɥɿɤ ɉɟɬɪɭɲɤɚ 

   

 ɉɟɪɟɛɢɪɚɧɧɹ  

   

ɜɨɞɚ Ɂɚɦɨɱɭɜɚɧɧɹ (t=18 ± 2 °C)  

  ɑɚɫɧɢɤ 

ɜɨɞɚ Ɇɢɬɬɹ (t=18 ± 2 °C)  

Ʌɢɦɨɧ  ɋɨɪɬɭɜɚɧɧɹ 

 Ɉɛɫɭɲɭɜɚɧɧɹ  

Ɇɢɬɬɹ  Ɂɪɿɡɚɧɧɹ ɡɚɜ’ɹɡɿ 

 Ⱦɨɡɭɜɚɧɧɹ  

ȼɚɱɚɜɥɸɜɚɧɧɹ ɫɨɤɭ  Ɉɱɢɳɟɧɧɹ 

Ⱦɨɡɭɜɚɧɧɹ 
Ɂɦɿɲɭɜɚɧɧɹ ɉɨɞɪɿɛɧɟɧɧɹ 

N = 900 ȼɬ, τ = 30 ɫ 

Ɉɥɢɜɤɨɜɚ ɨɥɿɹ  ɉɨɞɪɿɛɧɟɧɧɹ  

N = 900 ȼɬ, τ = 60 ɫ 
 

   

ɍɧɿɜɟɪɫɚɥɶɧɚ ɨɫɧɨɜɚ  Ɂɦɿɲɭɜɚɧɧɹ ɫɿɥɶ, ɩɟɪɟɰɶ, ɰɭɤɨɪ 

   

Ɂɛɟɪɿɝɚɧɧɹ τ = 1 – 72 ɝɨɞ, t = 0 – 6 °C 



 

 

 



Ⱦɨɞɚɬɨɤ Ⱥ2 



 

 

 



Ⱦɨɞɚɬɨɤ 
Ⱥ.3





 

 

 



 

 

 

 

 

 

Ⱦɨɞɚɬɨɤ Ⱥ.4



Ⱦɨɞɚɬɨɤ Ȼ 

Ɍɟɯɧɿɱɧɿ ɭɦɨɜɢ 

  



ɁɆȱɋɌ 

ȼɫɬɭɩ 

1. ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɝɨɬɨɜɨʀ ɩɪɨɞɭɤɰɿʀ 

2. ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɢɪɨɜɢɧɢ ɬɚ ɫɭɩɭɬɧɿɯ ɦɚɬɟɪɿɚɥɿɜ 

3. Ɋɟɰɟɩɬɭɪɢ ɧɚɩɨʀɜ 

4. Ɍɟɯɧɨɥɨɝɿɱɧɢɣ ɩɪɨɰɟɫ ɜɢɪɨɛɧɢɰɬɜɚ 

5. Ɂɜɟɞɟɧɿ ɞɚɧɿ ɩɪɨ ɬɟɯɧɨɥɨɝɿɱɧɟ ɨɛɥɚɞɧɚɧɧɹ 

6. ɋɚɧɿɬɚɪɧɿ ɜɢɦɨɝɢ 

7. ȼɢɦɨɝɢ ɛɟɡɩɟɤɢ ɬɚ ɨɯɨɪɨɧɢ ɞɨɜɤɿɥɥɹ 

8. ɉɪɚɜɢɥɚ ɩɪɢɣɦɚɧɧɹ 

9. Ⱦɨɞɚɬɤɢ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



ȼɋɌɍɉ 

Ⱦɚɧɚ ɬɟɯɧɨɥɨɝɿɱɧɚ ɿɧɫɬɪɭɤɰɿɹ ɪɨɡɩɨɜɫɸɞɠɭєɬɶɫɹ ɧɚ ɩɥɨɞɨɨɜɨɱɟɜɿ ɧɚɩɨʀ 

ɫɦɭɡɿ (ɞɚɥɿ ɩɨ ɬɟɤɫɬɭ ɧɚɩɨʀ ɫɦɭɡɿ) ɧɚ ɝɨɪɿɯɨɜɨ-ɧɚɫɿɧɧɟɜɿɣ ɨɫɧɨɜɿ, ɳɨ 

ɩɪɢɡɧɚɱɟɧɿ ɞɥɹ ɞɿєɬɢɱɧɨɝɨ ɯɚɪɱɭɜɚɧɧɹ, ɹɤɿ ɜɢɝɨɬɨɜɥɟɧɿ ɿɡ ɡɚɫɬɨɫɭɜɚɧɧɹɦ ɹɞɪɚ 

ɜɨɥɨɫɶɤɨɝɨ ɝɨɪɿɯɭ, ɧɚɫɿɧɧɹ ɱɿɚ ɬɚ ɩɢɬɧɨʀ ɜɨɞɢ ɿ ɦɿɫɬɹɬɶ ɫɜɿɠɿ ɨɜɨɱɿ, ɮɪɭɤɬɢ 

ɚɛɨ ɹɝɨɞɢ ɚɛɨ ʀɯ ɧɚɩɿɜɮɚɛɪɢɤɚɬɢ.  

ɇɚɩɨʀ ɩɪɢɡɧɚɱɟɧɿ ɞɥɹ ɪɟɚɥɿɡɚɰɿʀ ɫɩɨɠɢɜɚɱɚɦ ɭ ɡɚɤɥɚɞɚɯ ɝɪɨɦɚɞɫɶɤɨɝɨ 

ɯɚɪɱɭɜɚɧɧɹ ɚɛɨ ɭ ɬɨɪɝɿɜɟɥɶɧɿɣ ɦɟɪɟɠɿ ɡɚ ɧɚɹɜɧɨɫɬɿ ɮɪɟɲ ɛɚɪɭ ɬɚ ɧɟɨɛɯɿɞɧɨɝɨ 

ɭɫɬɚɬɤɭɜɚɧɧɹ. 

Ɍɟɯɧɨɥɨɝɿɱɧɚ ɿɧɫɬɪɭɤɰɿɹ є ɜɥɚɫɧɿɫɬɸ Ɉɞɟɫɶɤɨʀ ɧɚɰɿɨɧɚɥɶɧɨʀ ɚɤɚɞɟɦɿʀ 

ɯɚɪɱɨɜɢɯ ɬɟɯɧɨɥɨɝɿɣ ɿ ɧɟ ɦɨɠɟ ɛɭɬɢ ɜɢɤɨɪɢɫɬɚɧɚ ɛɟɡ ɞɨɡɜɨɥɭ ɨɪɝɚɧɿɡɚɰɿʀ-

ɜɥɚɫɧɢɤɚ ɨɪɢɝɿɧɚɥɭ ɬɟɯɧɿɱɧɢɯ ɭɦɨɜ. 

1. ɏȺɊȺɄɌȿɊɂɋɌɂɄȺ ȽɈɌɈȼɈȲ ɉɊɈȾɍɄɐȱȲ 

ɇɚɩɨʀ ɩɨɜɢɧɧɿ ɜɿɞɩɨɜɿɞɚɬɢ ɜɢɦɨɝɚɦ ɞɚɧɢɯ ɬɟɯɧɿɱɧɢɯ ɭɦɨɜ, 

ɜɢɝɨɬɨɜɥɹɬɢɫɹ ɡɚ ɬɟɯɧɨɥɨɝɿɱɧɨɸ ɿɧɫɬɪɭɤɰɿєɸ ɿ ɪɟɰɟɩɬɭɪɚɦɢ, ɡ ɞɨɬɪɢɦɚɧɧɹɦ 

ɫɚɧɿɬɚɪɧɢɯ ɧɨɪɦ ɿ ɩɪɚɜɢɥ, ɡɚɬɜɟɪɞɠɟɧɢɯ ɭ ɜɫɬɚɧɨɜɥɟɧɨɦɭ ɩɨɪɹɞɤɭ. 

1.1 ɧɚɩɨʀ ɫɦɭɡɿ ɜɢɪɨɛɥɹɸɬɶ ɭ ɧɚɫɬɭɩɧɨɦɭ ɚɫɨɪɬɢɦɟɧɬɿ: 

1. ɱɨɪɧɢɱɧɢɣ ɫɦɭɡɿ; 

2. ɩɨɥɭɧɢɱɧɢɣ ɫɦɭɡɿ; 

3.   ɜɢɲɧɟɜɢɣ ɫɦɭɡɿ; 

4.   ɩɟɪɫɢɤɨɜɢɣ ɫɦɭɡɿ; 

5.   ɚɛɪɢɤɨɫɨɜɢɣ ɫɦɭɡɿ; 

6.   ɩɟɪɫɢɤɨɜɨ-ɞɢɧɧɢɣ ɫɦɭɡɿ; 

7. ɨɝɿɪɤɨɜɢɣ ɫɦɭɡɿ; 

8.   ɨɝɿɪɤɨɜɨ-ɦ’ɹɬɧɢɣ ɫɦɭɡɿ; 

9. ɲɩɢɧɚɬɧɢɣ ɫɦɭɡɿ. 

1.2 ɨɪɝɚɧɨɥɟɩɬɢɱɧɿ ɩɨɤɚɡɧɢɤɢ ɪɨɡɪɨɛɥɟɧɢɯ ɫɦɭɡɿ ɧɚɜɟɞɟɧɨ ɭ ɬɚɛɥ. 

(ɞɨɞɚɬɨɤ Ⱥ).  Ɏɿɡɢɤɨ-ɯɿɦɿɱɧɿ ɬɚ ɦɿɤɪɨɛɿɨɥɨɝɿɱɧɿ ɩɨɤɚɡɧɢɤɢ ɿ ɩɨɤɚɡɧɢɤɢ 

ɛɟɡɩɟɤɢ ɩɪɟɞɫɬɚɜɥɟɧɨ ɭ ɬɟɯɧɿɱɧɢɯ ɭɦɨɜɚɯ. 

 



2. ɏȺɊȺɄɌȿɊɂɋɌɂɄȺ ɋɂɊɈȼɂɇɂ ɌȺ ɋɍɉɍɌɇȱɏ ɆȺɌȿɊȱȺɅȱȼ 

 

Ⱦɥɹ ɜɢɪɨɛɧɢɰɬɜɚ ɧɚɩɨʀɜ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɫɜɿɠɿ ɨɜɨɱɿ, ɮɪɭɤɬɢ ɬɚ ɹɝɨɞɢ 

ɚɛɨ ʀɯ ɧɚɩɿɜɮɚɛɪɢɤɚɬɢ, ɹɞɪɚ ɜɨɥɨɫɶɤɢɯ ɝɨɪɿɯɿɜ ɬɚ ɧɚɫɿɧɧɹ ɱɿɚ. 

ɋɢɪɨɜɢɧɚ, ɳɨ ɩɨɫɬɭɩɚє ɧɚ ɜɢɪɨɛɧɢɰɬɜɨ ɧɚɩɨʀɜ, ɩɨɜɢɧɧɚ ɛɭɬɢ ɫɜɿɠɨɸ, 

ɡɪɿɥɨɸ, ɡɞɨɪɨɜɨɸ, ɛɟɡ ɛɭɞɶ-ɹɤɢɯ ɡɚɯɜɨɪɸɜɚɧɶ ɬɚ ɨɡɧɚɤ ɩɫɭɜɚɧɧɹ ɿ ɜɿɞɩɨɜɿɞɚɬɢ 

ɜɢɦɨɝɚɦ ɞɿɸɱɢɯ ɫɬɚɧɞɚɪɬɿɜ. 

– ȾɋɌɍ ȿЭɄ ɈɈɇ DDF – 02:2007 əɞɪɚ ɜɨɥɨɫɶɤɢɯ ɝɨɪɿɯɿɜ. ɇɚɫɬɚɧɨɜɢ 

ɳɨɞɨ ɩɨɫɬɚɱɚɧɧɹ ɿ ɤɨɧɬɪɨɥɸɜɚɧɧɹ ɹɤɨɫɬɿ; 

– ȽɈɋɌ 16833-71 – 2014 (UNECE STANDARD DDP 02: 2001) 

Ɇɟɠɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɫɬɚɧɞɚɪɬ. əɞɪɨ ɨɪɟɯɚ ɝɪɟɰɤɨɝɨ. Ɍɟɯɧɢɱɟɫɤɢɟ 

ɭɫɥɨɜɢɹ; 

– ȾɋɌɍ 7525:2014 ȼɨɞɚ ɩɢɬɧɚ. ȼɢɦɨɝɢ ɬɚ ɦɟɬɨɞɢ ɤɨɧɬɪɨɥɸɜɚɧɧɹ ɹɤɨɫɬɿ.  

ȼɨɞɚ ɩɢɬɧɚ, ɹɤɚ ɜɿɞɩɨɜɿɞɚє ɜɢɦɨɝɚɦ Ⱦɋɚɧɉɿɇ 2.2.4-171-10; 

– ȾɋɌɍ 2240-93 ɇɚɫɿɧɧɹ ɫɿɥɶɫɶɤɨɝɨɫɩɨɞɚɪɫɶɤɢɯ ɤɭɥɶɬɭɪ. ɋɨɪɬɨɜɿ ɬɚ 

ɩɨɫɿɜɧɿ ɹɤɨɫɬɿ. Ɍɟɯɧɿɱɧɿ ɭɦɨɜɢ. ȼɢɫɧɨɜɨɤ ɫɚɧɿɬɚɪɧɨʀ-ɟɩɿɞɟɦɿɨɥɨɝɿɱɧɨʀ 

ɟɤɫɩɟɪɬɢɡɢ № 05.02.02-03 59815 ɜɿɞ 26.09.14. ɇɚɫɿɧɧɹ ɱɿɚ, ɤɨɞ ɡɚ 

ɍɄɌɁȿȾ:1207. Ɉɛ'єɤɬ ɟɤɫɩɟɪɬɢɡɢ ɜɿɞɩɨɜɿɞɚє ɜɫɬɚɧɨɜɥɟɧɢɦ ɦɟɞɢɱɧɢɦ 

ɤɪɢɬɟɪɿɹɦ ɛɟɡɩɟɤɢ/ɩɨɤɚɡɧɢɤɚɦ; 

– ȾɋɌɍ 691:2004 – ɑɨɪɧɢɰɹ ɫɜɿɠɚ;  

– ȽɈɋɌ Ɋ 53884-2010 – ɉɨɥɭɧɢɰɹ ɫɜɿɠɚ; 

– ȾɋɌɍ 8325:2015 – ȼɢɲɧɹ ɫɜɿɠɚ. Ɍɟɯɧɿɱɧɿ ɭɦɨɜɢ; 

– ȾɋɌɍ 7025:2009 – ɉɟɪɫɢɤɢ ɫɜɿɠɿ. Ɍɟɯɧɿɱɧɿ ɭɦɨɜɢ; 

– ȽɈɋɌ 32787-2014 – Ⱥɛɪɢɤɨɫɢ ɫɜɿɠɿ. Ɍɟɯɧɿɱɧɿ ɭɦɨɜɢ; 

– ȾɋɌɍ 7036:2009 – Ⱦɢɧɹ ɫɜɿɠɚ. Ɍɟɯɧɿɱɧɿ ɭɦɨɜɢ; 

– ȾɋɌɍ 3247-95 – Ɉɝɿɪɤɢ ɫɜɿɠɿ. Ɍɟɯɧɿɱɧɿ ɭɦɨɜɢ; 

– ȽɈɋɌ 4229-82 – Ʌɢɦɨɧɢ. Ɍɟɯɧɿɱɧɿ ɭɦɨɜɢ; 

– Ɍɍɍ 04684248 26-96 – Ɇ'ɹɬɚ; 

– ȾɋɌɍ 8061:2015 – ɒɩɢɧɚɬ ɫɜɿɠɢɣ. Ɍɟɯɧɿɱɧɿ ɭɦɨɜɢ; 

– ȾɋɌɍ 3355-96 – Ȼɚɧɚɧɢ; 

http://document.ua/nasinnja-silskogospodarskih-kultur_-sortovi-ta-posivni-jakos-std335.html
http://document.ua/nasinnja-silskogospodarskih-kultur_-sortovi-ta-posivni-jakos-std335.html
http://document.ua/vishnja-svizha_-tehnichni-umovi-std28053.html
http://document.ua/persiki-svizhi_-tehnichni-umovi-std3515.html


– ȾɋɌɍ 4623-2006 – ɐɭɤɨɪ ɛɿɥɢɣ. Ɍɟɯɧɿɱɧɿ ɭɦɨɜɢ; 

– ȾɋɌɍ 4497:2005 – Ɇɟɞ ɧɚɬɭɪɚɥɶɧɢɣ. Ɍɟɯɧɿɱɧɿ ɭɦɨɜɢ; 

– Ɍɍ 9111-196-79036538-2011 – Ɏɪɭɤɬɨɡɚ ɮɚɫɨɜɚɧɚ; 

Ⱦɨɩɭɫɤɚєɬɶɫɹ ɜɢɤɨɪɢɫɬɚɧɧɹ ɫɢɪɨɜɢɧɢ ɡɚ ɿɧɲɨɸ ɞɿɸɱɨɸ ɧɨɪɦɚɬɢɜɧɨɸ 

ɞɨɤɭɦɟɧɬɚɰɿєɸ, ɭ ɬɨɦɭ ɱɢɫɥɿ ɿɦɩɨɪɬɧɨɝɨ ɜɢɪɨɛɧɢɰɬɜɚ, ɞɨɡɜɨɥɟɧɨʀ ɞɨ 

ɜɢɤɨɪɢɫɬɚɧɧɹ ɐɟɧɬɪɚɥɶɧɢɦ ɨɪɝɚɧɨɦ ɜɢɤɨɧɚɜɱɨʀ ɜɥɚɞɢ ɜ ɫɮɟɪɿ ɨɯɨɪɨɧɢ 

ɡɞɨɪɨɜ'ɹ ɬɚ ɩɪɢ ɧɚɹɜɧɨɫɬɿ ɩɨɡɢɬɢɜɧɨɝɨ ɜɢɫɧɨɜɤɭ Ⱦɟɪɠɚɜɧɨʀ ɫɚɧɿɬɚɪɧɨ-

ɟɩɿɞɟɦɿɨɥɨɝɿɱɧɨʀ ɫɥɭɠɛɢ. 

3. ɊȿɐȿɉɌɍɊɂ ɇȺɉɈȲȼ ɋɆɍɁȱ 

ɇɚɩɨʀ ɫɦɭɡɿ ɜɢɝɨɬɨɜɥɹɸɬɶ ɡɝɿɞɧɨ ɪɨɡɪɨɛɥɟɧɢɯ ɪɟɰɟɩɬɭɪ, ɳɨ ɧɚɜɟɞɟɧɨ ɭ 

ɞɨɞɚɬɤɭ Ȼ. 

4. ɌȿɏɇɈɅɈȽȱɑɇɂɃ ɉɊɈɐȿɋ ȼɂɊɈȻɇɂɐɌȼȺ 

4.1  ɧɚɩɨʀ ɫɦɭɡɿ ɜɢɝɨɬɨɜɥɹɸɬɶ ɡɝɿɞɧɨ ɞɨ ɜɢɦɨɝ ɬɟɯɧɨɥɨɝɿɱɧɨʀ ɿɧɫɬɪɭɤɰɿʀ, 

ɜɿɞɩɨɜɿɞɧɨ ɞɨ ɜɫɬɚɧɨɜɥɟɧɢɯ ɫɚɧɿɬɚɪɧɢɯ ɧɨɪɦ ɿ ɩɪɚɜɢɥ. 

4.2 ɇɚɩɨʀ ɜɢɝɨɬɨɜɥɹɸ ɡɚ ɨɞɧɿєɸ ɩɪɢɧɰɢɩɨɜɨɸ ɫɯɟɦɨɸ ɜɢɪɨɛɧɢɰɬɜɚ. 

4.3 Ɍɟɯɧɨɥɨɝɿɱɧɢɣ ɩɪɨɰɟɫ ɜɢɪɨɛɧɢɰɬɜɚ ɧɚɩɨʀɜ ɫɦɭɡɿ ɫɤɥɚɞɚєɬɶɫɹ ɡ 

ɧɚɫɬɭɩɧɢɯ ɟɬɚɩɿɜ: 

4.3.1. ɿɧɫɩɟɤɰɿɹ ɿ ɩɿɞɝɨɬɨɜɤɚ ɫɢɪɨɜɢɧɢ; 

4.3.2. ɩɿɞɝɨɬɨɜɤɚ ɹɞɪɚ ɜɨɥɨɫɶɤɨɝɨ ɦɟɬɨɞɨɦ ɜɨɥɨɝɨ-ɬɟɩɥɨɜɨʀ ɨɛɪɨɛɤɢ, ɡ 

ɡɚɦɨɱɭɜɚɧɧɹɦ ɹɞɪɚ ɜɨɥɨɫɶɤɨɝɨ ɝɨɪɿɯɭ ɧɚ 10 ɝɨɞ ɭ ɜɨɞɿ ɤɿɦɧɚɬɧɨʀ ɬɟɦɩɟɪɚɬɭɪɢ 

ɡ ɧɚɫɬɭɩɧɢɦ ɩɪɨɜɚɪɸɜɚɧɧɹɦ ɩɪɨɬɹɝɨɦ 60 ɫ. 

4.2.3. ɩɪɢɝɨɬɭɜɚɧɧɹ ɜɨɞɧɨɝɨ ɟɤɫɬɪɚɤɬɭ ɡ ɹɞɪɚ ɜɨɥɨɫɶɤɨɝɨ ɝɨɪɿɯɭ 

ɲɥɹɯɨɦ ɞɜɨɯɫɬɚɞɿɣɧɨɝɨ ɬɨɧɤɨɞɢɫɩɟɪɫɧɨɝɨ ɩɨɞɪɿɛɧɟɧɧɹ ɡ ɟɤɫɬɪɚɝɭɜɚɧɧɹɦ 

ɩɪɨɬɹɝɨɦ 30 ɯɜ. 

4.3.4. ɩɪɢɝɨɬɭɜɚɧɧɹ ɭɧɿɜɟɪɫɚɥɶɧɨʀ ɨɫɧɨɜɢ ɞɥɹ ɜɢɪɨɛɧɢɰɬɜɚ ɧɚɩɨʀɜ 

ɫɦɭɡɿ ɪɿɡɧɨɝɨ ɚɫɨɪɬɢɦɟɧɬɭ; 

4.3.3. ɡɦɿɲɭɜɚɧɧɹ ɪɟɰɟɩɬɭɪɧɢɯ ɤɨɦɩɨɧɟɧɬɿɜ, ɜɿɞɩɭɫɤɚɧɧɹ ɚɛɨ 

ɡɛɟɪɿɝɚɧɧɹ ɝɨɬɨɜɨɝɨ ɧɚɩɨɸ. 

4.4 ɩɿɞɝɨɬɨɜɤɚ ɫɢɪɨɜɢɧɢ ɿ ɦɚɬɟɪɿɚɥɿɜ. 



ɋɩɨɫɿɛ ɜɢɪɨɛɧɢɰɬɜɚ ɝɨɪɿɯɨɜɨɝɨ ɧɚɩɨɸ ɡɞɿɣɫɧɸєɬɶɫɹ ɜ ɧɚɫɬɭɩɧɨɦɭ 

ɩɨɪɹɞɤɭ. ɋɢɪɨɜɢɧɭ ɡɜɚɠɭɜɚɥɢ ɬɚ ɡɚɦɨɱɭɜɚɥɢ ɭ ɜɨɞɿ ɩɪɨɬɹɝɨɦ 10 ɝɨɞɢɧ ɩɪɢ 

ȽɆ  1:1 ɿ ɬɟɦɩɟɪɚɬɭɪɿ 20 ± 3 ° ɋ. ɉɨɬɿɦ ɹɞɪɚ ɜɨɥɨɫɶɤɨɝɨ ɝɨɪɿɯɭ ɪɟɬɟɥɶɧɨ 

ɩɪɨɦɢɜɚɥɢ ɩɿɞ ɩɪɨɬɨɱɧɨɸ ɜɨɞɨɸ ɩɪɨɬɹɝɨɦ 180 ɫ, ɡɚɥɢɜɚɥɢ ɤɢɩɥɹɱɨɸ ɜɨɞɨɸ 

ɬɚ ɩɪɨɜɨɞɢɥɢ ɜɨɥɨɝɨ-ɬɟɩɥɨɜɟ ɨɛɪɨɛɥɟɧɧɹ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɿ 98 – 100 ° ɋ 

ɩɪɨɬɹɝɨɦ 60 ɫ, ɜɨɞɭ ɡɥɢɜɚɥɢ, ɚ ɹɞɪɚ ɝɨɪɿɯɭ ɡɚɥɢɜɚɥɢ 7-ɦɢ ɤɪɚɬɧɢɦ ɨɛ’єɦɨɦ 

ɜɨɞɢ. ɋɭɦɿɲ ɪɟɬɟɥɶɧɨ ɩɨɞɪɿɛɧɸɜɚɥɢ ɡɚ ɞɨɩɨɦɨɝɨɸ ɛɥɟɧɞɟɪɭ ɩɨɬɭɠɧɿɫɬɸ 900 

ȼɬ, ɩɪɨɬɹɝɨɦ 180 ɫ. ɉɿɫɥɹ ɧɚɫɬɨɸɜɚɧɧɹ ɩɨɞɪɿɛɧɟɧɨʀ ɫɭɦɿɲɿ ɩɪɨɬɹɝɨɦ 1800 ɫ, 

ɩɨɜɬɨɪɧɨɝɨ ɩɨɞɪɿɛɧɸɜɚɥɢ ɛɥɟɧɞɟɪɨɦ ɩɨɬɭɠɧɿɫɬɸ 900 ȼɬ ɩɪɨɬɹɝɨɦ 180 ɫ, ɚɛɨ 

ɝɨɦɨɝɟɧɿɡɭɜɚɥɢ ɡɚ ɞɨɩɨɦɨɝɨɸ ɝɨɦɨɝɟɧɿɡɚɬɨɪɚ ɩɨɬɭɠɧɿɫɬɸ ɧɟ ɦɟɧɲɟ 300 ȼɬ 

ɩɪɨɬɹɝɨɦ 180 ɫ. Ⱦɚɥɿ ɨɬɪɢɦɚɧɭ ɫɭɦɿɲ ɮɿɥɶɬɪɭɜɚɥɢ ɤɪɿɡɶ ɛɚɜɨɜɧɹɧɭ ɬɤɚɧɢɧɭ, 

ɚɛɨ ɤɚɩɪɨɧɨɜɟ ɫɢɬɨ, ɚɛɨ ɦɟɬɚɥɟɜɟ ɫɢɬɨ ɡ ɞɿɚɦɟɬɪɨɦ ɨɬɜɨɪɿɜ 0,4 – 0,5 ɦɦ.  

Ⱦɥɹ ɜɢɝɨɬɨɜɥɟɧɧɹ ɝɨɪɿɯɨɜɨɝɨ ɧɚɩɨɸ ɨɬɪɢɦɚɧɢɣ ɟɤɫɬɪɚɤɬ ɡɦɿɲɭɜɚɥɢ ɡ 

ɮɪɭɤɬɨɡɨɸ ɬɚ ɡɛɟɪɿɝɚɥɢ ɜɿɞɩɨɜɿɞɧɨ ɞɨ ɜɤɚɡɚɧɢɯ ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɪɟɠɢɦɿɜ. 

ɇɚ ɧɚɫɬɭɩɧɨɦɭ ɟɬɚɩɿ ɜɢɪɨɛɧɢɰɬɜɚ ɝɨɬɭɸɬɶ ɨɫɧɨɜɭ, ɹɤɚ ɩɪɟɞɫɬɚɜɥɹє 

ɫɨɛɨɸ ɫɭɦɿɲ ɝɨɪɿɯɨɜɨɝɨ ɧɚɩɨɸ ɬɚ ɧɚɫɿɧɧɹ ɱɿɚ. Ɉɫɧɨɜɭ ɝɨɬɭɸɬɶ ɡɚ ɪɟɰɟɩɬɭɪɨɸ 

ɧɚɜɟɞɟɧɨɸ ɜ ɬɚɛɥ. 

Ɋɟɰɟɩɬɭɪɚ ɝɨɪɿɯɨɜɨ-ɧɚɫɿɧɧɟɜɨʀ ɨɫɧɨɜɢ ɞɥɹ ɜɢɪɨɛɧɢɰɬɜɚ ɫɦɭɡɿ 

ɋɢɪɨɜɢɧɚ 
ȼɦɿɫɬ ɤɨɦɩɨɧɟɧɬɿɜ 

ɝ/100ɝ ɝ/ɥ 

Ƚɨɪɿɯɨɜɢɣ ɧɚɩɿɣ 100 1000 

ɇɚɫɿɧɧɹ ɱɿɚ 1,12 112 

 

Ɂɜɚɠɚɸɱɢ ɧɚ ɨɛɪɚɧɢɣ ɧɚɩɿɣ, ɜ ɡɚɥɟɠɧɨɫɬɿ ɜɿɞ ɣɨɝɨ ɪɟɰɟɩɬɭɪɢ ɫɢɪɨɜɢɧɭ 

ɪɟɬɟɥɶɧɨ ɦɢɸɬɶ ɬɚ ɿɧɫɩɟɤɬɭɸɬɶ, ɜɿɞɛɢɪɚɸɬɶ ɧɟɤɨɧɞɢɰɿɣɧɿ ɡɪɚɡɤɢ, ɩɪɨɜɨɞɹɬɶ 

ɩɨɜɬɨɪɧɟ ɦɢɬɬɹ, ɡɜɚɠɭɸɬɶ, ɡɦɿɲɭɸɬɶ ɡ ɩɿɞɝɨɬɨɜɚɧɨɸ ɨɫɧɨɜɨɸ ɬɚ ɪɟɬɟɥɶɧɨ 

ɩɨɞɪɿɛɧɸɸɬɶ ɛɥɟɧɞɟɪɨɦ ɞɨ ɨɞɧɨɪɿɞɧɨɝɨ ɫɬɚɧɭ. Ƚɨɬɨɜɢɣ ɧɚɩɿɣ ɜɿɞɩɭɫɤɚɸɬɶ 

ɩɨɪɰɿɣɧɨ. Ⱦɥɹ ɰɶɨɝɨ ɫɭɦɿɲ ɪɨɡɥɢɜɚɸɬɶ ɭ ɫɤɥɹɧɤɢ ɜɿɞɩɨɜɿɞɧɨɝɨ ɨɛ’єɦɭ, 



ɨɯɨɥɨɞɠɭɸɬɶ ɞɨɞɚɸɱɢ ɥɿɞ ɚɛɨ ɜɿɞɪɚɡɭ ɩɨɞɚɸɬɶ. Ɋɟɤɨɦɟɧɞɨɜɚɧɚ ɬɟɦɩɟɪɚɬɭɪɚ 

ɜɿɞɩɭɫɤɚɧɧɹ ɝɨɬɨɜɨɝɨ ɧɚɩɨɸ 10 – 14  ° ɋ. 

ɋɬɪɨɤ ɩɪɢɞɚɬɧɨɫɬɿ ɝɨɬɨɜɨɝɨ ɧɚɩɨɸ ɭ ɡɚɤɥɚɞɚɯ ɝɪɨɦɚɞɫɶɤɨɝɨ ɯɚɪɱɭɜɚɧɧɹ ɧɟ 

ɛɿɥɶɲɟ 24 ɝɨɞ. 

5. ɁȼȿȾȿɇȱ ȾȺɇȱ ɉɊɈ ɌȿɏɇɈɅɈȽȱɑɇȿ ɈȻɅȺȾɇȺɇɇə 

Ɂɜɟɞɟɧɿ ɞɚɧɿ ɩɪɨ ɦɟɯɚɧɿɱɧɟ ɬɚ ɬɟɩɥɨɜɟ ɬɟɯɧɨɥɨɝɿɱɧɟ ɨɛɥɚɞɧɚɧɧɹ ɧɚɜɟɞɟɧɨ ɭ 

ɬɚɛɥ. 

Ɂɜɟɞɟɧɿ ɞɚɧɿ ɩɪɨ ɦɟɯɚɧɿɱɧɟ ɬɚ ɬɟɩɥɨɜɟ ɬɟɯɧɨɥɨɝɿɱɧɟ ɨɛɥɚɞɧɚɧɧɹ 

№ ɡ/ɩ ɇɚɣɦɟɧɭɜɚɧɧɹ ɨɛɥɚɞɧɚɧɧɹ Ɇɿɫɰɟ ɡɧɚɯɨɞɠɟɧɧɹ ɧɚ 
ɜɢɪɨɛɧɢɰɬɜɿ 

1 2 3 
1 ȼɚɝɢ ɬɨɪɝɿɜɟɥɶɧɿ 

ɟɥɟɤɬɪɨɧɧɿ 
ȼɢɪɨɛɧɢɱɢɣ ɰɟɯ (ɡɚɝɨɬɿɜɟɥɶɧɢɣ/ 
ɯɨɥɨɞɧɢɣ) 

2 Ɂɦɿɲɭɜɚɱ ɛɥɟɧɞɟɪ ȼɢɪɨɛɧɢɱɢɣ ɰɟɯ (ɥɿɧɿɹ ɦɟɯɚɧɿɱɧɨʀ 
ɨɛɪɨɛɤɢ ɫɢɪɨɜɢɧɢ) 

3 ɉɥɢɬɤɚ ɟɥɟɤɬɪɢɱɧɚ ɚɛɨ 
ɝɚɡɨɜɚ 

ȼɢɪɨɛɧɢɱɢɣ ɰɟɯ (ɝɚɪɹɱɢɣ ɰɟɯ) 

 

6. ɋȺɇȱɌȺɊɇȱ ȼɂɆɈȽɂ. 
1. ɋɚɧɿɬɚɪɧɢɣ ɪɟɠɢɦ ɜɢɪɨɛɧɢɰɬɜɚ ɩɨɜɢɧɟɧ ɜɿɞɩɨɜɿɞɚɬɢ 

«ɋɚɧɿɬɚɪɧɢɦ ɩɪɚɜɢɥɚɦ ɞɥɹ ɩɿɞɩɪɢєɦɫɬɜ, ɹɤɿ ɜɢɪɨɛɥɹɸɬɶ ɯɚɪɱɨɜɿ ɩɪɨɞɭɤɬɢ 

ɞɥɹ ɡɚɤɥɚɞɿɜ ɝɪɨɦɚɞɫɶɤɨɝɨ ɯɚɪɱɭɜɚɧɧɹ. 

2. Ɍɟɯɧɨɥɨɝɿɱɧɟ ɨɛɥɚɞɧɚɧɧɹ ɩɿɞɞɚɸɬɶ ɫɚɧɿɬɚɪɧɿɣ ɨɛɪɨɛɰɿ ɭ 

ɜɿɞɩɨɜɿɞɧɨɫɬɿ ɞɨ ɜɢɦɨɝ ɞɿɸɱɢɯ ɿɧɫɬɪɭɤɰɿɣ ɞɥɹ ɡɚɤɥɚɞɿɜ ɝɪɨɦɚɞɫɶɤɨɝɨ 

ɯɚɪɱɭɜɚɧɧɹ ɡɝɿɞɧɨ ɋɚɧɉɢɧ 42-123-5777-91 ɡɿ ɜɧɟɫɟɧɧɹɦ ɡɦɿɧ ɜɿɞ 23.01.2006 ɪ. 

3. ɋɚɧɿɬɚɪɧɨ ɬɟɯɧɿɱɧɢɣ ɤɨɧɬɪɨɥɶ ɜɢɪɨɛɧɢɰɬɜɚ ɩɨɜɢɧɟɧ ɜɿɞɛɭɜɚɬɢɫɹ 

ɭ ɜɿɞɩɨɜɿɞɧɨɫɬɿ ɞɨ ɞɿɸɱɨʀ ɿɧɫɬɪɭɤɰɿʀ «Іɧɫɬɪɭɤɰɿɹ ɩɪɨ ɩɨɪɹɞɨɤ ɫɚɧɿɬɚɪɧɨ-

ɝɿɝɿєɧɿɱɧɨɝɨ ɤɨɧɬɪɨɥɸ ɤɨɧɫɟɪɜɿɜ ɧɚ ɜɢɪɨɛɧɢɱɢɯ ɩɿɞɩɪɢєɦɫɬɜɚɯ, ɨɩɬɨɜɢɯ 

ɛɚɡɚɯ, ɪɨɡɞɪɿɛɧɿɣ ɬɨɪɝɿɜɥɿ ɿ ɧɚ ɩɿɞɩɪɢєɦɫɬɜɚɯ ɝɪɨɦɚɞɫɶɤɨɝɨ ɯɚɪɱɭɜɚɧɧɹ», ɹɤɚ 

ɡɚɬɜɟɪɞɠɟɧɚ 18.09.73. №1121. 

 

 



7.  ȼɂɆɈȽɂ ȻȿɁɉȿɄɂ ɌȺ ɈɏɈɊɈɇɂ ȾɈȼɄȱɅɅə 

7.1. Ɍɟɯɧɨɥɨɝɿɱɧɢɣ ɩɪɨɰɟɫ ɜɢɪɨɛɧɢɰɬɜɚ ɧɚɩɨʀɜ ɩɨɜɢɧɟɧ ɡɞɿɣɫɧɸɜɚɬɢɫɹ 

ɭ ɜɿɞɩɨɜɿɞɧɨɫɬɿ ɞɨ ȽɈɋɌ 12.30.02 «ɋɋȻɌ. ɉɪɨɰɟɫɫɵ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ. 

Ɉɛɳɢɟ ɬɪɟɛɨɜɚɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ». 

7.2. Ɍɟɯɧɨɥɨɝɿɱɧɟ ɨɛɥɚɞɧɚɧɧɹ ɞɥɹ ɜɢɪɨɛɧɢɰɬɜɚ ɧɚɩɨʀɜ ɩɨɜɢɧɧɨ 

ɜɿɞɩɨɜɿɞɚɬɢ ɜɢɦɨɝɚɦ ɛɟɡɩɟɤɢ ɞɨ ɨɛɥɚɞɧɚɧɧɹ ɩɪɨɞɨɜɨɥɶɱɨɝɨ. 

7.3. Ɉɯɨɪɨɧɚ ɩɪɚɰɿ ɭ ɜɿɞɩɨɜɿɞɧɨɫɬɿ ɡ ɇɉȺɈɉ 55.0-1.02-96 (ȾɇȺɈɉ 

7.1.30-1.02 – 96) ɉɪɚɜɢɥɚ ɨɯɨɪɨɧɢ ɩɪɚɰɿ ɞɥɹ ɩɿɞɩɪɢєɦɫɬɜ ɝɪɨɦɚɞɫɶɤɨɝɨ 

ɯɚɪɱɭɜɚɧɧɹ. Ⱦɟɪɠɧɚɝɥɹɞɨɯɨɪɨɧɩɪɚɰɿ ɍɤɪɚʀɧɢ 25.06.96 ɇɚɤɚɡ №107. 

7.4. ɋɢɫɬɟɦɢ ɜɟɧɬɢɥɹɰɿʀ ɬɚ ɨɩɚɥɟɧɧɹ ɩɨɜɢɧɧɿ ɡɚɛɟɡɩɟɱɭɜɚɬɢ ɜɢɤɨɧɚɧɧɹ 

ɫɚɧɿɬɚɪɧɨ-ɝɿɝɿєɧɿɱɧɢɯ ɜɢɦɨɝ ɞɨ ɩɨɜɿɬɪɹ ɪɨɛɨɱɨʀ ɡɨɧɢ ɭ ɜɿɞɩɨɜɿɞɧɨɫɬɿ ɞɨ ȽɈɋɌ 

12.1.005. 

7.5. ɉɪɢɪɨɞɧɟ ɬɚ ɲɬɭɱɧɟ ɨɫɜɿɬɥɟɧɧɹ ɪɨɛɨɱɢɯ ɦɿɫɰɶ ɩɨɜɢɧɧɨ 

ɜɿɞɩɨɜɿɞɚɬɢ ɋɧɿɩ 11-4. 

7.8. ɉɪɚɰɿɜɧɢɤɢ ɩɨɜɢɧɧɿ ɛɭɬɢ ɡɚɛɟɡɩɟɱɟɧɿ ɫɩɟɰɨɞɹɝɨɦ ɬɚ ɫɩɟɰɜɡɭɬɬɹɦ ɭ 

ɜɿɞɩɨɜɿɞɧɨɫɬɿ ɡ ɫɚɧɿɬɚɪɧɢɦɢ ɜɢɦɨɝɚɦɢ ɡɚɤɥɚɞɭ ɝɪɨɦɚɞɫɶɤɨɝɨ ɯɚɪɱɭɜɚɧɧɹ. 

7.9. ɇɚ ɤɨɠɧɨɦɭ ɪɨɛɨɱɨɦɭ ɦɿɫɰɿ ɩɨɜɢɧɧɚ ɛɭɬɢ ɿɧɫɬɪɭɤɰɿɹ ɡ ɨɯɨɪɨɧɢ 

ɩɪɚɰɿ, ɹɤɚ ɪɨɡɪɨɛɥɟɧɚ ɡɚɤɨɧɨɞɚɜɫɬɜɨɦ ɍɤɪɚʀɧɢ ɡ ɨɯɨɪɨɧɢ ɩɪɚɰɿ. 

7.10. ɋɬɿɱɧɿ ɜɨɞɢ ɩɪɢ ɜɢɪɨɛɧɢɰɬɜɿ ɧɚɩɨɸ ɩɨɜɢɧɧɿ ɨɱɢɳɭɜɚɬɢɫɶ ɭ 

ɜɿɞɩɨɜɿɞɧɨɫɬɿ ɞɨ ɜɢɦɨɝ ɋɚɧɉɢɧ 4630. 

7.12. Ʉɨɧɬɪɨɥɶ ɡɚ ɜɢɤɢɞɚɦɢ ɝɪɚɧɢɱɧɨ ɞɨɩɭɫɬɢɦɢɯ ɤɨɧɰɟɧɬɪɚɰɿɣ 

ɲɤɿɞɥɢɜɢɯ ɪɟɱɨɜɢɧ ɭ ɚɬɦɨɫɮɟɪɭ ɩɨɜɢɧɟɧ ɡɞɿɣɫɧɸɜɚɬɢɫɶ ɭ ɜɿɞɩɨɜɿɞɧɨɫɬɿ ɞɨ 

ɜɢɦɨɝ ȽɈɋɌ 17.2.3.02. ɬɚ ɋɚɧɉɢɧ 4946. 

7.13. Ɉɯɨɪɨɧɚ ґɪɭɧɬɭ ɜɿɞ ɡɚɛɪɭɞɧɟɧɶ ɩɨɛɭɬɨɜɢɦɢ ɬɚ ɩɪɨɦɢɫɥɨɜɢɦɢ 

ɜɿɞɯɨɞɚɦɢ ɩɨɜɢɧɧɚ ɡɞɿɣɫɧɸɜɚɬɢɫɹ ɭ ɜɿɞɩɨɜɿɞɧɨɫɬɿ ɞɨ ɜɢɦɨɝ ɋɚɧɉɢɧ 46-126-

4690. 

 

 

 

 



ȾɈȾȺɌɄɂ 

Ⱦɨɞɚɬɨɤ Ⱥ 

Ɉɪɝɚɧɨɥɟɩɬɢɱɧɿ ɩɨɤɚɡɧɢɤɢ ɫɦɭɡɿ 
 

ɋɦɭɡɿ 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ 

Ʉɨɥɿɪ ɋɦɚɤ Ɂɚɩɚɯ Ʉɨɧɫɢɫɬɟɧɰɿɹ 

1 ɑɨɪɧɢɰɹ ɮɿɨɥɟɬɨɜɢɣ  
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ɨɞɧɨɪɿɞɧɚ ɡ 

ɜɤɪɚɩɥɟɧɧɹɦ 

ɲɤɿɪɨɱɤɢ ɿ ɡɟɪɧɹɬ 

2 ɉɨɥɭɧɢɰɹ Ɋɨɠɟɜɢɣ 
ɨɞɧɨɪɿɞɧɚ ɡ               

ɡɟɪɧɹɬɤɚɦɢ 

3 ȼɢɲɧɹ 
ɧɚɫɢɱɟɧɢɣ 

ɱɟɪɜɨɧɢɣ 
Ɉɞɧɨɪɿɞɧɚ 

4 ɉɟɪɫɢɤ Ʉɪɟɦɨɜɢɣ Ɉɞɧɨɪɿɞɧɚ 

5 Ⱥɛɪɢɤɨɫ Ʉɪɟɦɨɜɢɣ ɨɞɧɨɪɿɞɧɚ, ɝɭɫɬɚ 

6 ɉɟɪɫɢɤ-ɞɢɧɹ Ʉɪɟɦɨɜɢɣ ɨɞɧɨɪɿɞɧɚ, ɝɭɫɬɚ 

7 

Ɉɝɿɪɨɤ- 

ɲɩɢɧɚɬ ɡ 

ɥɢɦɨɧɨɦ 

ɩɚɫɬɟɥɶɧɢɣ 

ɡɟɥɟɧɢɣ 

ɨɞɧɨɪɿɞɧɚ ɡ 

ɜɤɪɚɩɥɟɧɧɹɦ ɲɩɢɧɚɬɭ 

8 Ɉɝɿɪɨɤ- ɦ’ɹɬɚ 
ɩɚɫɬɟɥɶɧɢɣ 

ɡɟɥɟɧɢɣ 
ɨɞɧɨɪɿɞɧɚ, ɝɭɫɬɚ 

9 
Ɉɝɿɪɨɤ- 

ɒɩɢɧɚɬ 

ɹɫɤɪɚɜɨ- 

ɡɟɥɟɧɢɣ 

ɨɞɧɨɪɿɞɧɚ, ɝɭɫɬɚ ɡ 

ɜɤɪɚɩɥɟɧɧɹɦ ɲɩɢɧɚɬɭ 

 

 

 

 

 

 

 



Ⱦɨɞɚɬɨɤ Ȼ 

Ɋɟɰɟɩɬɭɪɚ ɩɥɨɞɨɨɜɨɱɟɜɨɝɨ ɧɚɩɨɸ ɫɦɭɡɿ 
 

Іɧɝɪɟɞɿєɧɬɢ 

əɝɿɞɧɿ ɫɦɭɡɿ Ɏɪɭɤɬɨɜɿ ɫɦɭɡɿ 
Ɉɜɨɱɟɜɿ 

ɫɦɭɡɿ 
ȼɦɿɫɬ ɤɨɦɩɨɧɟɧɬɿɜ, ɝ 

1 2 3 4 5 6 7 8 9 

Ɉɫɧɨɜɚ ɞɥɹ 
ɜɢɪɨɛɧɢɰɬɜɚ ɫɦɭɡɿ  

150 150 150 150 150 150 150 150 150 

əɝɨɞɢ ɱɨɪɧɢɰɿ 50         

əɝɨɞɢ ɩɨɥɭɧɢɰɿ  50        

əɝɨɞɢ ɜɢɲɧɿ   50       

ɉɥɨɞɢ ɩɟɪɫɢɤɿɜ    50  50    

ɉɥɨɞɢ ɚɛɪɢɤɨɫɿɜ     50     

Ɇ’ɹɤɨɬɶ ɞɢɧɿ 
ɡɚɦɨɪɨɠɟɧɿ 

     50    

Ɉɝɿɪɤɢ       60 60 60 

Ʌɢɦɨɧ 2      10 10  

Ɇ’ɹɬɚ        30  

ɒɩɢɧɚɬ       30  40 

Ɂɚɦɨɪɨɠɟɧɢɣ ɛɚɧɚɧ 48 50 50 50 50     

Ɂɚ ɛɚɠɚɧɧɹɦ: 

ɰɭɤɨɪ  5  5 5 5 5    

ɚɛɨ ɮɪɭɤɬɨɡɚ 2,8  2,8 2,8 2,8 2,8    

ɚɛɨ ɦɟɞ 3,3  3,3 3,3 3,3 3,3    

 

 

 

 

 

 

 

 



Ⱦɨɞɚɬɨɤ ȼ 

Ɍɟɯɧɨɥɨɝɿɱɧɚ ɿɧɫɬɪɭɤɰɿɹ 

 

 



 Ɂɦɿɫɬ 

1. ɋɮɟɪɚ ɡɚɫɬɨɫɭɜɚɧɧɹ 

2. ɇɨɪɦɚɬɢɜɧɿ ɩɨɫɢɥɚɧɧɹ 

3. Ɍɟɯɧɿɱɧɿ ɜɢɦɨɝɢ 

4. ȼɢɦɨɝɢ ɛɟɡɩɟɤɢ 

5. ȼɢɦɨɝɢ ɨɯɨɪɨɧɢ ɞɨɜɤɿɥɥɹ, ɭɬɢɥɿɡɚɰɿɹ 

6. ɉɪɚɜɢɥɚ ɩɪɢɣɦɚɧɧɹ 

7. Ɇɟɬɨɞɢ ɤɨɧɬɪɨɥɸ 

8. ɉɪɚɜɢɥɚ ɬɪɚɧɫɩɨɪɬɭɜɚɧɧɹ, ɡɛɟɪɿɝɚɧɧɹ 

9. Ɋɟɤɨɦɟɧɞɚɰɿʀ ɩɨ ɜɢɤɨɪɢɫɬɚɧɧɸ 

10.  Ƚɚɪɚɧɬɿʀ ɜɢɪɨɛɧɢɤɚ 

11.  Ⱥɪɤɭɲ ɪɟєɫɬɪɚɰɿʀ ɡɦɿɧ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



1 ɋɎȿɊȺ ɁȺɋɌɈɋɍȼȺɇɇə 

ɐɿ ɬɟɯɧɿɱɧɿ ɭɦɨɜɢ ɩɨɲɢɪɸɸɬɶɫɹ ɧɚ ɩɥɨɞɨɨɜɨɱɟɜɿ ɤɨɧɫɟɪɜɢ ɞɥɹ 

ɡɞɨɪɨɜɨɝɨ ɯɚɪɱɭɜɚɧɧɹ, ɹɤɿ ɜɢɝɨɬɨɜɥɟɧɿ ɿɡ ɫɜɿɠɢɯ ɨɜɨɱɿɜ, ɮɪɭɤɬɿɜ ɬɚ ɹɝɿɞ ɚɛɨ ʀɯ 

ɧɚɩɿɜɮɚɛɪɢɤɚɬɿɜ, ɡ ɞɨɞɚɧɧɹɦ ɦɟɞɭ ɚɛɨ ɰɭɤɪɭ / ɮɪɭɤɬɨɡɢ. 

ȼɢɦɨɝɢ ɫɬɚɧɞɚɪɬɭ є ɨɛɨɜ'ɹɡɤɨɜɢɦɢ ɩɪɢ ɪɨɡɪɨɛɰɿ ɧɨɪɦɚɬɢɜɧɨʀ 

ɞɨɤɭɦɟɧɬɚɰɿʀ.  

ɋɬɚɧɞɚɪɬ ɧɟ ɩɨɲɢɪɸєɬɶɫɹ ɧɚ ɧɚɩɨʀ-ɧɚɩɿɜɮɚɛɪɢɤɚɬɢ. 

ɉɪɢɤɥɚɞ ɭɦɨɜɧɨɝɨ ɩɨɡɧɚɱɟɧɧɹ ɩɪɢ ɡɚɦɨɜɥɟɧɿ: ɧɚɩɿɣ ɩɥɨɞɨɨɜɨɱɟɜɢɣ 

«ɋɦɭɡɿ ɝɨɪɿɯɨɜɢɣ» Ɍɍ ɍ 15.8 - 26303655-272:2017. 

Ɉɛɨɜ’ɹɡɤɨɜɿ ɜɢɦɨɝɢ ɞɨ ɹɤɨɫɬɿ ɩɪɨɞɭɤɰɿʀ, ɹɤɿ ɡɚɛɟɡɩɟɱɭɸɬɶ ɛɟɡɩɟɤɭ ɞɥɹ 

ɠɢɬɬɹ ɿ ɡɞɨɪɨɜɹ ɧɚɫɟɥɟɧɧɹ ɬɚ ɨɯɨɪɨɧɢ ɞɨɜɤɿɥɥɹ, ɜɢɤɥɚɞɟɧɨ ɜ 4.1.2; 4.1.3; 

4.1.4; 4.1.5; 4.1.6 ɪɨɡɞɿɥɚɯ 5, 6.  

ɐɿ ɬɟɯɧɿɱɧɿ ɭɦɨɜɢ ɧɟ ɦɨɠɭɬɶ ɛɭɬɢ ɩɨɜɧɿɫɬɸ ɚɛɨ ɱɚɫɬɤɨɜɨ ɜɿɞɬɜɨɪɟɧɿ, 

ɬɢɪɚɠɨɜɚɧɿ ɬɚ ɪɨɡɩɨɜɫɸɞɠɟɧɿ ɛɟɡ ɞɨɡɜɨɥɭ Ɉɞɟɫɶɤɨʀ ɧɚɰɿɨɧɚɥɶɧɨʀ ɚɤɚɞɟɦɿʀ 

ɯɚɪɱɨɜɢɯ ɬɟɯɧɨɥɨɝɿɣ, ɜɥɚɫɧɢɤɚ ɦɚɣɧɨɜɨʀ ɱɚɫɬɢɧɢ ɬɟɯɧɿɱɧɢɯ ɭɦɨɜ, ɿ ɦɚɸɬɶ 

ɸɪɢɞɢɱɧɭ ɫɢɥɭ ɩɪɢ ɧɚɹɜɧɨɫɬɿ ɨɪɢɝɿɧɚɥɶɧɨʀ ɩɟɱɚɬɤɢ. 

Ɍɟɯɧɿɱɧɿ ɭɦɨɜɢ ɩɪɢɞɚɬɧɿ ɞɥɹ ɰɿɥɟɣ ɫɟɪɬɢɮɿɤɚɰɿʀ. 

2 ɇɨɪɦɚɬɢɜɧɿ ɩɨɫɢɥɚɧɧɹ 

ɍ ɰɢɯ ɬɟɯɧɿɱɧɢɯ ɭɦɨɜɚɯ є ɩɨɫɢɥɚɧɧɹ ɧɚ ɬɚɤɿ ɧɨɪɦɚɬɢɜɧɿ ɞɨɤɭɦɟɧɬɢ: 

ȽɈɋɌ 13799-81 ɉɪɨɞɭɤɰɿɹ ɩɥɨɞɨɜɚ, ɹɝɿɞɧɚ, ɨɜɨɱɟɜɚ ɬɚ ɝɪɢɛɧɚ 

ɤɨɧɫɟɪɜɨɜɚɧɚ. ɉɚɤɭɜɚɧɧɹ, ɦɚɪɤɭɜɚɧɧɹ, ɬɪɚɧɫɩɨɪɬɭɜɚɧɧɹ ɬɚ ɡɛɟɪɿɝɚɧɧɹ. 

ȽɈɋɌ 255555.0-82 ɉɪɨɞɭɤɬɢ ɩɟɪɟɪɨɛɤɢ ɩɥɨɞɿɜ ɬɚ ɨɜɨɱɿɜ. Ɇɟɬɨɞ 

ɜɢɡɧɚɱɟɧɧɹ ɬɢɬɪɨɜɚɧɨʀ ɤɢɫɥɨɬɧɨɫɬɿ. 

 ȽɈɋɌ 26313-84 ɉɪɨɞɭɤɬɢ ɩɟɪɟɪɨɛɤɢ ɩɥɨɞɿɜ ɬɚ ɨɜɨɱɿɜ. ɉɪɚɜɢɥɚ 

ɩɪɢɣɦɚɧɧɹ, ɦɟɬɨɞɢ ɜɿɞɛɨɪɭ ɩɪɨɛ. 

ȽɈɋɌ 28562-90 ɉɪɨɞɭɤɬɢ ɩɟɪɟɪɨɛɤɢ ɩɥɨɞɿɜ ɬɚ ɨɜɨɱɿɜ. 

Ɋɟɮɪɚɤɬɨɦɟɬɪɢɱɧɢɣ ɦɟɬɨɞ ɜɢɡɧɚɱɟɧɧɹ ɪɨɡɱɢɧɧɢɯ ɫɭɯɢɯ ɪɟɱɨɜɢɧ. 

ȾɋɌɍ 3862-99 Ɋɟɫɬɨɪɚɧɧɟ ɝɨɫɩɨɞɚɪɫɬɜɨ. ɌɟɪɦТɧɢ ɬɚ ɜɢɡɧɚɱɟɧɧɹ 

ȽɈɋɌ 12.1.004-91 ɋɋȻɌ. ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ. Ɉɛɳɢɟ ɬɪɟɛɨɜɚɧɢɹ 



ȽɈɋɌ 12.1.005-88 ɋɋȻɌ. Ɉɛɳɢɟ ɫɚɧɢɬɚɪɧɨ-ɝɢɝɢɟɧɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ 

ɤ ɜɨɡɞɭɯɭ ɪɚɛɨɱɟɣ ɡɨɧɵ 

ȽɈɋɌ 12.1.010-76 ɋɋȻɌ. ȼɡɪɵɜɨɛɟɡɨɩɚɫɧɨɫɬɶ. Ɉɛɳɢɟ ɬɪɟɛɨɜɚɧɢɹ 

ȽɈɋɌ 12.1.019-79 ɋɋȻɌ. Эɥɟɤɬɪɨɛɟɡɨɩɚɫɧɨɫɬɶ. Ɉɛɳɢɟ ɬɪɟɛɨɜɚɧɢɹ ɢ 

ɧɨɦɟɧɤɥɚɬɭɪɚ ɜɢɞɨɜ ɡɚɳɢɬɵ 

ȽɈɋɌ 17.2.3.02-78 Ɉɯɪɚɧɚ ɩɪɢɪɨɞɵ. Ⱥɬɦɨɫɮɟɪɚ. ɉɪɚɜɢɥɚ ɭɫɬɚɧɨɜɥɟɧɢɹ 

ɞɨɩɭɫɬɢɦɵɯ ɜɵɛɪɨɫɨɜ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɩɪɨɦɵɲɥɟɧɧɵɦɢ ɩɪɟɞɩɪɢɹɬɢɹɦɢ 

ɋɚɧɉɢɇ № 42-123-4117-86 ɋɚɧɢɬɚɪɧɵɟ ɩɪɚɜɢɥɚ. ɍɫɥɨɜɢɹ, ɫɪɨɤɢ 

ɯɪɚɧɟɧɢɹ ɨɫɨɛɨ ɫɤɨɪɨɩɨɪɬɹɳɢɯɫɹ ɩɪɨɞɭɤɬɨɜ 

ɋɚɧɉɢɇ № 42-123-5777-91 ɋɚɧɢɬɚɪɧɵɟ ɩɪɚɜɢɥɚ ɞɥɹ ɩɪɟɞɩɪɢɹɬɢɹ 

ɨɛɳɟɫɬɜɟɧɧɨɝɨ ɩɢɬɚɧɢɹ, ɜɤɥɸɱɚɹ ɤɨɧɞɢɬɟɪɫɤɢɟ ɰɟɯɢ ɢ ɩɪɟɞɩɪɢɹɬɢɹ, 

ɜɵɪɚɛɚɬɵɜɚɸɳɢɟ ɦɹɝɤɨɟ ɦɨɪɨɠɟɧɨɟ 

ȾȻɇ ȼ.2.2-3-97 Ȼɭɞɢɧɤɢ ɬɚ ɫɩɨɪɭɞɢ ɧɚɜɱɚɥɶɧɢɯ ɡɚɤɥɚɞТɜ 

ȾȻɇ ȼ.2.2-9-99 ȽɪɨɦɚɞɫɶɤТ ɛɭɞɢɧɤɢ ɬɚ ɫɩɨɪɭɞɢ. ɈɫɧɨɜɧТ ɩɨɥɨɠɟɧɧɹ . 

3 ɄɅȺɋɂɎȱɄȺɐȱə 

Ȼɟɡɚɥɤɨɝɨɥɶɧɢɣ ɧɚɩɿɣ ɡɞɨɪɨɜɨɝɨ ɩɪɢɡɧɚɱɟɧɧɹ. 

4 Ɍɟɯɧɿɱɧɿ ɜɢɦɨɝɢ 

4.1. ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ  

4.1.1.  ɇɚɩɿɣ ɩɨɜɢɧɟɧ ɜɢɝɨɬɨɜɥɹɬɢɫɹ ɜɿɞɩɨɜɿɞɧɨ ɞɨ ɜɢɦɨɝ ɞɚɧɢɯ 

ɬɟɯɧɿɱɧɢɯ ɭɦɨɜ, ɡɚ ɬɟɯɧɨɥɨɝɿɱɧɨɸ ɿɧɫɬɪɭɤɰɿєɸ ɿ ɪɟɰɟɩɬɭɪɨɸ ɡ ɞɨɬɪɢɦɚɧɧɹɦ 

ɫɚɧɿɬɚɪɧɢɯ ɧɨɪɦ ɿ ɩɪɚɜɢɥ, ɡɚɬɜɟɪɞɠɟɧɢɯ ɭ ɜɫɬɚɧɨɜɥɟɧɨɦɭ ɩɨɪɹɞɤɭ. 

 4.1.2.  Ɂɚ ɩɨɤɚɡɧɢɤɚɦɢ ɹɤɨɫɬɿ ɧɚɩɿɣ ɜɢɪɨɛɥɹɸɬɶ ɛɟɡ ɪɨɡɞɿɥɟɧɧɹ ɧɚ 

ɫɨɪɬɢ.  

4.1.3.  Ⱦɥɹ ɜɢɪɨɛɧɢɰɬɜɚ ɧɚɩɨɸ ɩɨɜɢɧɧɿ ɡɚɫɬɨɫɨɜɭɜɚɬɢɫɹ ɫɜɿɠɿ ɩɥɨɞɢ 

ɚɛɨ  ɧɚɩɿɜɮɚɛɪɢɤɚɬɢ, ɡɚɝɨɬɨɜɥɟɧɿ ɡ ɩɥɨɞɿɜ ɤɨɧɫɟɪɜɨɜɚɧɢɯ ɚɫɟɩɬɢɱɧɢɦ 

ɫɩɨɫɨɛɨɦ, ɝɚɪɹɱɢɦ ɪɨɡɥɢɜɨɦ ɚɛɨ ɯɨɥɨɞɢɥɶɧɨɝɨ ɡɛɟɪɿɝɚɧɧɹ - ɨɯɨɥɨɞɠɟɧɿ ɿ 

ɡɚɦɨɪɨɠɟɧɿ.  

4.1.4.  ɋɢɪɨɜɢɧɚ ɿ ɞɨɩɨɦɿɠɧɿ ɦɚɬɟɪɿɚɥɢ, ɹɤɿ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɞɥɹ 

ɜɢɝɨɬɨɜɥɟɧɧɹ ɧɚɩɨɸ, ɩɨɜɢɧɧɿ ɜɿɞɩɨɜɿɞɚɬɢ ɜɢɦɨɝɚɦ ɧɨɪɦɚɬɢɜɧɨ ɞɨɤɭɦɟɧɬɚɰɿʀ. 

ɇɟ ɞɨɩɭɫɤɚєɬɶɫɹ ɜ ɩɟɪɟɪɨɛɤɭ ɫɢɪɨɜɢɧɚ, ɜ ɹɤɿɣ ɡɚɥɢɲɤɨɜɚ ɤɿɥɶɤɿɫɬɶ 



ɩɟɫɬɢɰɢɞɿɜ ɿ ɬɨɤɫɢɱɧɢɯ ɟɥɟɦɟɧɬɿɜ ɩɟɪɟɜɢɳɭє ɞɨɩɭɫɬɢɦɿ ɪɿɜɧɿ, ɡɚɬɜɟɪɞɠɟɧɿ 

Ɇɿɧɿɫɬɟɪɫɬɜɨɦ ɨɯɨɪɨɧɢ ɡɞɨɪɨɜ’ɹ ɍɤɪɚʀɧɢ.  

4.1.5.  Ⱦɨɛɚɜɤɢ ɿ ɯɿɦɿɱɧɿ ɤɨɧɫɟɪɜɚɧɬɢ, ɹɤɿ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɩɪɢ 

ɜɢɪɨɛɧɢɰɬɜɿ ɫɨɤɿɜ, ɦɚɸɬɶ ɛɭɬɢ ɞɨɡɜɨɥɟɧɿ Ɇɿɧɿɫɬɟɪɫɬɜɨɦ ɨɯɨɪɨɧɢ ɡɞɨɪɨɜ’ɹ 

ɍɤɪɚʀɧɢ.  

4.1.6.  Ɉɪɝɚɧɨɥɟɩɬɢɱɧɿ ɜɥɚɫɬɢɜɨɫɬɿ ɧɚɩɨʀɜ ɩɨɜɢɧɧɿ   ɜɿɞɩɨɜɿɞɚɬɢ   

ɜɢɦɨɝɚɦ, ɜɤɚɡɚɧɢɦ ɜ ɬɚɛɥɢɰɿ (ɞɨɞɚɬɨɤ Ⱥ) 

4.1.7. Ɉɫɧɨɜɧɿ (ɛɚɡɨɜɿ) ɯɿɦɿɤɨ-ɬɟɯɧɿɱɧɿ ɩɨɤɚɡɧɢɤɢ ɹɤɨɫɬɿ, ɳɨ 

ɜɫɬɚɧɨɜɥɸɸɬɶɫɹ ɜ ɫɬɚɧɞɚɪɬɚɯ ɿ ɬɟɯɧɿɱɧɢɯ ɭɦɨɜɚɯ ɧɚ ɤɨɧɤɪɟɬɧɿ ɜɢɞɢ ɧɚɩɨʀɜ, 

ɩɨɜɢɧɧɿ ɜɿɞɩɨɜɿɞɚɬɢ ɡɧɚɱɟɧɧɹɦ, ɜɤɚɡɚɧɢɦ ɜ ɬɚɛɥ. 

ɏɿɦɿɤɨ-ɬɟɯɧɿɱɧɿ ɩɨɤɚɡɧɢɤɢ ɹɤɨɫɬɿ ɛɟɡɚɥɤɨɝɨɥьɧɢɯ ɧɚɩɨʀɜ 

ɉɨɤɚɡɧɢɤɢ Ɇɚɫɨɜɚ ɱɚɫɬɤɚ 
Ɇɟɬɨɞ 

ɜɢɩɪɨɛɨɜɭɜɚɧɧɹ 
Ɂɚɝɚɥьɧɿ(ɛɚɡɨɜɿ)ɩɨɤɚɡɧɢɤɢ 

Ɇɚɫɨɜɚ ɱɚɫɬɤɚ  ɟɬɚɧɨɥɭ, % ɧɟ ɛɿɥɶɲɟ 
 

0,3 Ɂɚ  ȾɋɌɍ 8756 10 
Ɇɚɫɨɜɚ ɱɚɫɬɤɚ  ɦ’ɹɤɨɬɿ, % ɇɟ ɛɿɥɶɲɟ 30 Ɂɚ  ȾɋɌɍ 25555 3 
Ɇɿɧɟɪɚɥɶɧɿ ɞɨɦɿɲɤɢ(ɩɿɫɨɤ) ɇɟ ɞɨɩɭɫɬɢɦɿ Ɂɚ  ȾɋɌɍ 26323 
ɋɬɨɪɨɧɧɿ ɞɨɦɿɲɤɢ ɪɨɫɥɢɧɧɨɝɨ 
ɩɨɯɨɞɠɟɧɧɹ 

ɇɟ ɞɨɩɭɫɬɢɦɿ Ɂɚ  ȾɋɌɍ 26323 

ɋɬɨɪɨɧɧɿ ɞɨɦɿɲɤɢ, ɤɪɿɦ ɦɿɧɟɪɚɥɶɧɨɝɨ  
ɬɚ  ɪɨɫɥɢɧɧɨɝɨ ɩɨɯɨɞɠɟɧɧɹ 

ɇɟ ɞɨɩɭɫɬɢɦɿ ɉɨ ɩ 4 4 

Ɇɚɫɨɜɚ ɱɚɫɬɤɚ ɨɤɫɢɦɟɬɢɥɮɭɪɮɭɪɨɥɭ, % 
ɧɟ ɛɿɥɶɲɟ 

20*10-3 Ɂɚ  ȾɋɌɍ 24556 

ɉɨɤɚɡɧɢɤɢ ɛɟɡɩɟɤɢ 
Ɇɚɫɨɜɚ ɱɚɫɬɤɚ ɫɨɪɛɿɧɨɜɨʀ ɤɢɫɥɨɬɢ, % ɧɟ 
ɛɿɥɶɲɟ 

 
0,06 

 
Ɂɚ  ȾɋɌɍ 26181 

Ɇɚɫɨɜɚ ɱɚɫɬɤɚ  ɬɹɠɤɢɯ ɦɟɬɚɥɿɜ %, ɧɟ 
ɛɿɥɶɲɟ 
ɋɜɢɧɟɰɶ 
Ʉɚɞɦɿɣ 
Ɇɢɲ'ɹɤ 
Ɋɬɭɬɶ 
Ɇɿɞɶ 
ɐɢɧɤ 

 
4*10-3 

3*10-3 

2*10-5 

2*10-6 

5*10-4 
10*10-4 

 
 

Ɂɚ  ȾɋɌɍ 26932 
Ɂɚ  ȾɋɌɍ 26933 
Ɂɚ  ȾɋɌɍ 26930 
Ɂɚ  ȾɋɌɍ 26927 
Ɂɚ  ȾɋɌɍ 26931 
Ɂɚ  ȾɋɌɍ 26934 

Ɇɚɫɨɜɚ ɞɨɥɹ ɦɿɤɨɬɨɤɫɢɧɿɜ %, ɧɟ ɛɿɥɶɲɟ 5*10-6 Ɂɚ  ȾɋɌɍ 26929 
 



4.1.9. Ɇɿɤɪɨɛɿɨɥɨɝɿɱɧɿ ɩɨɤɚɡɧɢɤɢ ɧɚɩɨʀɜ ɩɨɜɢɧɧɿ ɜɫɬɚɧɨɜɥɸɜɚɬɢɫɹ 

ɜɿɞɩɨɜɿɞɧɨ ɞɨ ɩɨɪɹɞɤɭ ɫɚɧɿɬɚɪɧɨ-ɬɟɯɧɿɱɧɨɝɨ ɤɨɧɬɪɨɥɸ ɧɚ ɜɢɪɨɛɧɢɱɢɯ 

ɩɿɞɩɪɢєɦɫɬɜɚɯ, ɨɩɬɨɜɢɯ ɛɚɡɚɯ, ɜ ɪɨɡɞɪɿɛɧɿɣ ɬɨɪɝɿɜɥɿ ɿ ɧɚ ɩɿɞɩɪɢєɦɫɬɜɚɯ 

ɝɪɨɦɚɞɫɶɤɨɝɨ ɯɚɪɱɭɜɚɧɧɹ, ɡɚɬɜɟɪɞɠɟɧɢɦ Ɇɿɧɿɫɬɟɪɫɬɜɨɦ ɨɯɨɪɨɧɢ ɡɞɨɪɨɜ’ɹ 

ɍɤɪɚʀɧɢ. 

4.2 ɉɚɤɭɜɚɧɧɹ ɬɚ ɦɚɪɤɭɜɚɧɧɹ 

 4.2.1. ɇɚɩɿɣ ɜɿɞɩɭɫɤɚɸɬɶ ɛɟɡ ɮɚɫɭɜɚɧɧɹ.  

5. ɉɪɢɣɦɚɧɧɹ 

5.1. ɉɪɚɜɢɥɚ ɩɪɢɣɦɚɧɧɹ — ɡɚ ȾɋɌɍ 26313.  

Ɋɟɤɜɿɡɢɬɢ ɞɨɤɭɦɟɧɬɚ ɩɪɨ ɹɤɿɫɬɶ ɜɫɬɚɧɨɜɥɸɸɬɶ ɜɿɞɩɨɜɿɞɧɨ ɞɨ ɩɨɪɹɞɤɭ 

ɫɚɧɿɬɚɪɧɨ-ɬɟɯɧɿɱɧɨɝɨ ɤɨɧɬɪɨɥɸ ɤɨɧɫɟɪɜɿɜ ɧɚ ɜɢɪɨɛɧɢɱɢɯ ɩɿɞɩɪɢєɦɫɬɜɚɯ, 

ɨɩɬɨɜɢɯ ɛɚɡɚɯ, ɜ ɪɨɡɞɪɿɛɧɿɣ ɬɨɪɝɿɜɥɿ ɿ ɧɚ ɩɿɞɩɪɢєɦɫɬɜɚɯ ɝɪɨɦɚɞɫɶɤɨɝɨ 

ɯɚɪɱɭɜɚɧɧɹ, ɡɚɬɜɟɪɞɠɟɧɢɦ Ɇɿɧɿɫɬɟɪɫɬɜɨɦ ɨɯɨɪɨɧɢ ɡɞɨɪɨɜ’ɹ ɍɤɪɚʀɧɢ.  

5. 2. ɉɟɪɿɨɞɢɱɧɿɫɬɶ ɩɟɪɟɜɿɪɤɢ ɬɨɤɫɢɱɧɢɯ ɟɥɟɦɟɧɬɿɜ ɬɚ ɦɿɤɨɬɨɤɫɢɧɭ 

ɩɚɬɭɥɿɧɭ ɜɫɬɚɧɨɜɥɸɸɬɶ ɜɿɞɩɨɜɿɞɧɨ ɞɨ ɩɨɪɹɞɤɭ ɫɚɧɿɬɚɪɧɨ-ɬɟɯɧɿɱɧɨɝɨ  

ɤɨɧɬɪɨɥɸ ɤɨɧɫɟɪɜɿɜ ɧɚ ɜɢɪɨɛɧɢɱɢɯ ɩɿɞɩɪɢєɦɫɬɜɚɯ, ɨɩɬɨɜɢɯ ɛɚɡɚɯ, ɜ 

ɪɨɡɞɪɿɛɧɿɣ ɬɨɪɝɿɜɥɿ ɿ ɧɚ ɩɿɞɩɪɢєɦɫɬɜɚɯ ɝɪɨɦɚɞɫɶɤɨɝɨ ɯɚɪɱɭɜɚɧɧɹ, 

ɡɚɬɜɟɪɞɠɟɧɢɦ Ɇɿɧɿɫɬɟɪɫɬɜɨɦ ɨɯɨɪɨɧɢ ɡɞɨɪɨɜ’ɹ ɍɤɪɚʀɧɢ.  

 5. 3. ɉɚɪɬɿɹ ɫɢɪɨɜɢɧɢ, ɹɤɚ ɧɟ ɜɿɞɩɨɜɿɞɚє ɜɢɦɨɝɚɦ ɫɬɚɧɞɚɪɬɭ ɩɨ ɛɭɞɶ-

ɹɤɨɦɭ ɡ ɩɨɤɚɡɧɢɤɿɜ, ɡɚ ɜɢɧɹɬɤɨɦ ɩɨɤɚɡɧɢɤɿɜ ɛɟɡɩɟɤɢ, ɦɨɠɟ ɛɭɬɢ ɜɢɤɨɪɢɫɬɚɧɚ 

ɡɚ ɭɡɝɨɞɠɟɧɧɹɦ ɿɡ ɫɩɨɠɢɜɚɱɟɦ, ɹɤ ɩɪɨɞɭɤɰɿɹ ɞɪɭɝɨɝɨ ɫɨɪɬɭ. 

6. Ɇɟɬɨɞɢ ɜɢɩɪɨɛɭɜɚɧь 

6.1. ȼɿɞɛɿɪ ɩɪɨɛ – ɡɚ ȾɋɌɍ 26313, ɩɿɞɝɨɬɨɜɤɚ ɩɪɨɛ – ɡɚ ȾɋɌɍ 26671, 

ɦɟɬɨɞɢ ɜɢɩɪɨɛɭɜɚɧɶ - ɡɚ ȾɋɌɍ 8756.1, ȾɋɌɍ 8756 18, ȾɋɌɍ 26929, ɦɟɬɨɞɢ 

ɜɿɞɛɨɪɭ ɩɪɨɛ ɞɥɹ ɦɿɤɪɨɛɿɨɥɨɝɿɱɧɢɯ ɚɧɚɥɿɡɿɜ – ɡɚ  ȾɋɌɍ 26668, ɩɿɞɝɨɬɨɜɤɚ 

ɩɪɨɛ – ɡɚ ȾɋɌɍ 26669. 

6.2. Ⱥɧɚɥɿɡ ɧɚ ɡɛɭɞɧɢɤɿɜ ɩɫɭɜɚɧɧɹ ɧɟɨɛɯɿɞɧɨ ɩɪɨɜɨɞɢɬɢ ɩɪɢ 

ɧɟɨɛɯɿɞɧɨɫɬɿ ɩɿɞɬɜɟɪɞɠɟɧɧɹ ɦɿɤɪɨɛɿɚɥɶɧɨɝɨ ɩɫɭɜɚɧɧɹ ɡɚ ȾɋɌɍ 10444.1, 

ȾɋɌɍ 10444.3, ȾɋɌɍ 10444.4, ȾɋɌɍ 10444.11, ȾɋɌɍ 10444.12, ȾɋɌɍ 

10444.15, ȾɋɌɍ 26670. 



6.3. Ⱥɧɚɥɿɡ ɧɚ ɩɚɬɨɝɟɧɧɿ ɦɿɤɪɨɨɪɝɚɧɿɡɦɢ ɧɟɨɛɯɿɞɧɨ ɩɪɨɜɨɞɢɬɢ ɡɚ 

ɜɢɦɨɝɨɸ ɨɪɝɚɧɿɜ Ⱦɟɪɠɚɜɧɨɝɨ ɫɚɧɿɬɚɪɧɨɝɨ ɧɚɝɥɹɞɭ ɭ ɜɤɚɡɚɧɢɯ ɧɢɦɢ 

ɥɚɛɨɪɚɬɨɪɿɹɯ ɡɚ ȾɋɌɍ 10444.1, ȾɋɌɍ 10444.2, ȾɋɌɍ 10444.7-ȾɋɌɍ 10444.9, 

ȾɋɌɍ 26670. 

64. Ⱦɨɦɿɲɤɢ, ɤɪɿɦ ɦɿɧɟɪɚɥɶɧɢɯ ɬɚ ɪɨɫɥɢɧɧɨɝɨ ɩɨɯɨɞɠɟɧɧɹ, ɜɢɡɧɚɱɚɸɬɶ 

ɜɿɡɭɚɥɶɧɨ. 

7.Ɍɪɚɧɫɩɨɪɬɭɜɚɧɧɹ ɬɚ ɡɛɟɪɿɝɚɧɧɹ 

7.1. Ɍɪɚɧɫɩɨɪɬɭɜɚɧɧɹ ɬɚ ɡɛɟɪɿɝɚɧɧɹ - ɡɚ ȾɋɌɍ 13799. 

8. Ƚɚɪɚɧɬɿʀ ɜɢɪɨɛɧɢɤɚ 

8.1.ȼɢɪɨɛɧɢɤ ɝɚɪɚɧɬɭє ɜɿɞɩɨɜɿɞɧɿɫɬɶ ɧɚɩɨʀɜ ɜɢɦɨɝɚɦ ɫɩɪɚɜɠɧɶɨɝɨ 

ɫɬɚɧɞɚɪɬɭ ɩɪɢ ɞɨɬɪɢɦɚɧɧɿ ɜɢɦɨɝ ɬɪɚɧɫɩɨɪɬɭɜɚɧɧɹ ɬɚ ɡɛɟɪɿɝɚɧɧɹ ɫɢɪɨɜɢɧɢ, 

ɜɫɬɚɧɨɜɥɟɧɢɯ ɫɩɪɚɜɠɧɿɦ ɫɬɚɧɞɚɪɬɨɦ. 

9. ȼɢɦɨɝɢ ɛɟɡɩɟɤɢ 

9.1. Ɂɚ ɩɨɤɚɡɧɢɤɚɦɢ ɛɟɡɩɟɤɢ ɩɥɨɞɨɨɜɨɱɟɜɿ ɧɚɩɨʀ ɩɨɜɢɧɧɿ ɜɿɞɩɨɜɿɞɚɬɢ 

ɜɢɦɨɝɚɦ, ɜɢɤɥɚɞɟɧɢɦ ɜ 4.1.5 4.1.6. 4.1.7 4.1.8. 4.1.9.  

10. ȼɢɦɨɝɢ ɨɯɨɪɨɧɢ ɧɚɜɤɨɥɢɲɧьɨɝɨ ɫɟɪɟɞɨɜɢɳɚ 

10.1 ɋɬɿɱɧɿ ɜɨɞɢ ɩɿɞ ɱɚɫ ɜɢɪɨɛɧɢɰɬɜɚ ɨɜɨɱɟɜɨ-ɮɪɭɤɬɨɜɢɯ ɤɨɧɫɟɪɜɿɜ ɞɥɹ 

ɞɿєɬɢɱɧɨɝɨ ɯɚɪɱɭɜɚɧɧɹ ɩɨɜɢɧɧɿ ɩɿɞɥɹɝɚɬɢ ɨɱɢɳɟɧɧɸ ɬɚ ɜɿɞɩɨɜɿɞɚɬɢ ɜɢɦɨɝɚɦ 

ɋɚɧɉɢɇ 4630 

10.2 Ʉɨɧɬɪɨɥɶ ɡɚ ɜɢɤɢɞɚɦɢ ɝɪɚɧɢɱɧɨ - ɞɨɩɭɫɬɢɦɢɯ ɤɨɧɰɟɧɬɪɚɰɿɣ 

ɲɤɿɞɥɢɜɢɯ ɪɟɱɨɜɢɧ ɭ ɚɬɦɨɫɮɟɪɭ ɡɞɿɣɫɧɸєɬɶɫɹ ɡ ɜɢɦɨɝɚɦɢ ȽɈɋɌ 17.2.3.02 ɬɚ 

ɋɚɧɉɢɧ 4946. 

10.3 Ɉɯɨɪɨɧɚ ґɪɭɧɬɭ ɜɿɞ ɡɚɛɪɭɞɧɟɧɶ ɩɨɛɭɬɨɜɢɦɢ ɬɚ ɩɪɨɦɢɫɥɨɜɢɦɢ 

ɜɿɞɯɨɞɚɦɢ ɩɨɜɢɧɧɚ ɡɞɿɣɫɧɸɜɚɬɢɫɹ ɡɝɿɞɧɨ ɡ ɜɢɦɨɝɚɦɢ ɋɚɧɉɢɧ 42-126-4960. 
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Ⱦɨɞɚɬɨɤ Ʉ. 
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Ⱦɟɤɥɚɪɚɰɿɣɧɢɣ ɩɚɬɟɧɬ ɍɤɪɚʀɧɢ ɧɚ ɜɢɧɚɯɿɞ 



Ⱦɨɞɚɬɨɤ Ʌ 
ɋɉɂɋɈɄ ɈɉɍȻɅȱɄɈȼȺɇɂɏ ɉɊȺɐЬ ɁȺ ɌȿɆɈɘ ȾɂɋɋȿɊɌȺɐȱȲ  

 

1. Ⱦ’ɹɤɨɧɨɜɚ Ⱥ.Ʉ., ɋɬɟɩɚɧɨɜɚ ȼ.ɋ. ɉɨɪɿɜɧɹɥɶɧɢɣ ɚɧɚɥɿɡ ɛɿɨɥɨɝɿɱɧɨʀ 

ɰɿɧɧɨɫɬɿ ɬɚ ɡɞɚɬɧɨɫɬɿ ɧɚɫɿɧɧɹ ɱɿɚ ɿ ɥɶɨɧɭ ɞɨ ɜɨɥɨɝɨɭɬɪɢɦɚɧɧɹ // ɏɚɪɱɨɜɚ 

ɩɪɨɦɢɫɥɨɜɿɫɬɶ. 2016. №19. ɋ. 40–45.ȼɧɟɫɨɤ ɡɞɨɛɭɜɚɱɚ: ɞɨɫɥɿɞɠɟɧɨ ɿ 

ɩɨɪɿɜɧɹɧɧɹ ɮɿɡɢɤɨ-ɯɿɦɿɱɧɿ ɩɨɤɚɡɧɢɤɢ ɧɚɫɿɧɧɹ ɱɿɚ ɬɚ ɥьɨɧɭ. Ɉɛґɪɭɧɬɨɜɚɧɨ 

ɦɨɠɥɢɜɿɫɬь ɜɢɤɨɪɢɫɬɚɧɧɹ ɱɿɚ ɭ ɹɤɨɫɬɿ ɫɬɪɭɤɬɭɪɨɭɬɜɨɪɸɜɚɱɚ ɯɚɪɱɨɜɢɯ 

ɩɪɨɞɭɤɬɿɜ. 

2. Ⱦ’ɹɤɨɧɨɜɚ Ⱥ.Ʉ., ɋɬɟɩɚɧɨɜɚ ȼ.ɋ.  UsКРО ШП tСО Чut rКа ЦКtОrТКХs КЧН 

chia seeds to improve fatty acid composition of the smoothies // Ukrainian Food 

JШurЧКХ. 2016.  VШХ. 5. Is. 4, Ɋ. 713–724. ɋɬɚɬɬɹ ɭ ɜɢɞɚɧɧɿ ɍɤɪɚʀɧɢ, ɳɨ 
ɜɤɥɸɱɟɧɨ ɞɨ ɦɿɠɧɚɪɨɞɧɢɯ ɧɚɭɤɨɦɟɬɪɢɱɧɢɯ ɛɚɡ. ȼɧɟɫɨɤ ɡɞɨɛɭɜɚɱɚ: 

ɧɚɭɤɨɜɨ ɨɛґɪɭɧɬɨɜɚɧɨ ɤɨɦɩɨɡɢɰɿɸ ɿɧɝɪɟɞɿєɧɬɿɜ ɬɚ ɬɟɯɧɨɥɨɝɿɸ 

ɜɢɝɨɬɨɜɥɟɧɧɹ ɭɧɿɜɟɪɫɚɥьɧɨʀ ɨɫɧɨɜɢ ɞɥɹ ɧɚɩɨʀɜ ɫɦɭɡɿ ɡɿ ɡɛɚɥɚɧɫɨɜɚɧɢɦ 

ɫɤɥɚɞɨɦ ɩɨɥɿ ɧɟɧɚɫɢɱɟɧɢɯ ɠɢɪɧɢɯ ɤɢɫɥɨɬ. 

3. Ⱦ’ɹɤɨɧɨɜɚ Ⱥ.Ʉ., ɋɬɟɩɚɧɨɜɚ ȼ.ɋ. ȼɢɪɨɛɧɢɰɬɜɨ ɪɨɫɥɢɧɧɨɝɨ ɡɚɦɿɧɧɢɤɚ 

ɦɨɥɨɤɚ // ɉɪɨɝɪɟɫɢɜɧɿ ɬɟɯɧɿɤɚ ɬɚ ɬɟɯɧɨɥɨɝɿʀ ɯɚɪɱɨɜɢɯ ɜɢɪɨɛɧɢɰɬɜ 

ɪɟɫɬɨɪɚɧɧɨɝɨ ɝɨɫɩɨɞɚɪɫɬɜɚ ɿ ɬɨɪɝɿɜɥɿ: ɡɛ. ɧɚɭɤ. ɩɪ. / ɜɿɞɩɨɜ. ɪɟɞ.: Ɉ.І. 

ɑɟɪɟɜɤɨ. – ɏɚɪɤɿɜ: ɏȾɍɏɌ. 2016. ȼɢɩ.2(24). C. 127-136. ȼɧɟɫɨɤ ɡɞɨɛɭɜɚɱɚ: 

ɞɨɫɥɿɞɠɟɧɨ ɯɿɦɿɱɧɢɣ ɫɤɥɚɞ ɬɚ ɪɟɨɥɨɝɿɱɧɿ ɩɨɤɚɡɧɢɤɢ ɬɨɧɤɨɞɢɫɩɟɪɫɧɨɝɨ 

ɧɚɩɨɸ ɡ ɹɞɪɚ ɜɨɥɨɫьɤɨɝɨ ɝɨɪɿɯɭ. Ɉɛґɪɭɧɬɨɜɚɧɨ ɦɨɠɥɢɜɿɫɬь ɜɢɤɨɪɢɫɬɚɧɧɹ 

ɧɚɩɨɸ ɭ ɹɤɨɫɬɿ ɡɚɦɿɧɧɢɤɚ ɦɨɥɨɤɚ. 

4. Ⱦ’ɹɤɨɧɨɜɚ Ⱥ.Ʉ., ɋɬɟɩɚɧɨɜɚ ȼ.ɋ. Ɋɨɡɪɨɛɤɚ ɭɧɿɜɟɪɫɚɥɶɧɨʀ ɨɫɧɨɜɢ ɞɥɹ 

ɩɪɢɝɨɬɭɜɚɧɧɹ ɫɨɭɫɧɨʀ ɩɪɨɞɭɤɰɿʀ // ȼɿɫɧɢɤ ɏɟɪɫɨɧɫɶɤɨɝɨ ɧɚɰɿɨɧɚɥɶɧɨɝɨ 

ɬɟɯɧɿɱɧɨɝɨ ɭɧɿɜɟɪɫɢɬɟɬɭ. 2016. 4 (59). ɋ. 76–83. ȼɧɟɫɨɤ ɡɞɨɛɭɜɚɱɚ: 

ɪɨɡɪɨɛɥɟɧɨ ɭɧɿɜɟɪɫɚɥьɧɭ ɨɫɧɨɜɭ ɞɥɹ ɩɪɢɝɨɬɭɜɚɧɧɹ ɫɨɭɫɧɨʀ ɩɪɨɞɭɤɰɿʀ, 

ɜɫɬɚɧɨɜɥɟɧɨ ɦɨɠɥɢɜɿɫɬь ʀʀ ɡɚɫɬɨɫɭɜɚɧɧɹ ɭ ɬɪɚɞɢɰɿɣɧɢɯ ɬɟɯɧɨɥɨɝɿɹɯ ɫɨɭɫɿɜ, 

ɡɚɩɪɨɩɨɧɨɜɚɧɨ ɪɟɰɟɩɬɭɪɭ ɬɚ ɬɟɯɧɨɥɨɝɿɸ ɜɢɪɨɛɧɢɰɬɜɚ ɫɨɭɫɭ ɡɿ 

ɡɛɚɥɚɧɫɨɜɚɧɢɦ ɠɢɪɧɨɤɢɫɥɨɬɧɢɦ ɫɤɥɚɞɨɦ. 



5. Ⱦ’ɹɤɨɧɨɜɚ Ⱥ.Ʉ., ɋɬɟɩɚɧɨɜɚ ȼ.ɋ. ɇɚɩɨʀ ɡ ɝɨɪɿɯɨɩɥɿɞɧɨʀ ɫɢɪɨɜɢɧɢ  // 

EКst EurШpОКЧ SМТОЧМО JШurЧКХ. 2017.   № 17.–  ɋ. 21–27. ɋɬɚɬɬɹ ɭ ɧɚɭɤɨɜɨɦɭ 
ɜɢɞɚɧɧɿ ɉɨɥьɳɿ.  ȼɧɟɫɨɤ ɡɞɨɛɭɜɚɱɚ: ɩɿɞɿɛɪɚɧɨ ɨɩɬɢɦɚɥьɧɿ ɭɦɨɜɢ 

ɩɿɞɝɨɬɨɜɤɢ ɹɞɪɚ ɜɨɥɨɫьɤɨɝɨ ɝɨɪɿɯɭ ɬɚ ɪɨɡɪɨɛɥɟɧɨ ɬɟɯɧɨɥɨɝɿɸ ɜɢɪɨɛɧɢɰɬɜɚ 

ɝɨɪɿɯɨɜɨɝɨ ɧɚɩɨɸ ɩɿɞɜɢɳɟɧɨʀ ɛɿɨɥɨɝɿɱɧɨʀ ɰɿɧɧɨɫɬɿ. 

6. Dyakonova A. Stepanova V., Shtepa E. Preparation of the core of walnut 

ПШr usО ТЧ tСО МШЦpШsТtТШЧ ШП sШПt НrТЧФs // ɏɚɪɱɨɜɚ ɧɚɭɤɚ ɿ ɬɟɯɧɨɥɨɝɿɹ. 2017. 

№11(3). ɋ. 71–79. ɋɬɚɬɬɹ ɭ ɧɚɭɤɨɦɟɬɪɢɱɧɨɦɭ ɜɢɞɚɧɧɿ ɍɤɪɚʀɧɢ, ɳɨ 
ɜɯɨɞɢɬь ɞɨ ɛɚɡɢ АОЛ oП SМТОЧМО. ȼɧɟɫɨɤ ɡɞɨɛɭɜɚɱɚ: ɨɛґɪɭɧɬɨɜɚɧɨ ɭɦɨɜɢ ɬɚ 

ɬɟɯɧɨɥɨɝɿɱɧɿ ɪɟɠɢɦɢ ɩɟɪɟɪɨɛɤɢ ɹɞɪɚ ɜɨɥɨɫьɤɨɝɨ ɝɨɪɿɯɭ ɞɥɹ ɤɨɦɩɥɟɤɫɧɨʀ 

ɣɨɝɨ ɩɟɪɟɪɨɛɤɢ, ɡ ɦɟɬɨɸ ɨɬɪɢɦɚɧɧɹ ɛɟɡɚɥɤɨɝɨɥьɧɢɯ ɧɚɩɨʀɜ. 

7. Ⱦ’ɹɤɨɧɨɜɚ Ⱥ.Ʉ., ɑɟɪɧɚɬ* ȼ.ɋ. ɉɟɪɫɩɟɤɬɢɜɧɿ ɧɚɩɪɹɦɤɢ ɪɨɡɜɢɬɤɭ ɿ 

ɪɨɡɲɢɪɟɧɧɹ ɚɫɨɪɬɢɦɟɧɬɭ ɫɨɭɫɧɨʀ ɩɪɨɞɭɤɰɿʀ ɧɚ ɟɦɭɥɶɫɿɣɧɿɣ ɨɫɧɨɜɿ // ɏɚɪɱɨɜɚ 

ɧɚɭɤɚ ɿ ɬɟɯɧɨɥɨɝɿɹ. 2015. №9(4). ɋ. 3–8. ȼɧɟɫɨɤ ɡɞɨɛɭɜɚɱɚ: ɜɫɬɚɧɨɜɥɟɧɨ 

ɚɤɬɭɚɥьɧɿ ɲɥɹɯɢ ɪɨɡɲɢɪɟɧɧɹ ɚɫɨɪɬɢɦɟɧɬɭ ɿ  ɭɞɨɫɤɨɧɚɥɟɧɧɹ ɬɟɯɧɨɥɨɝɿʀ 

ɫɨɭɫɧɨʀ ɩɪɨɞɭɤɰɿʀ. 

8. ɋɬɟɩɚɧɨɜɚ ȼ.ɋ., Ⱦ’ɹɤɨɧɨɜɚ Ⱥ.Ʉ. Ⱦɟɤɥɚɪɚɰɿɣɧɢɣ ɩɚɬɟɧɬ ɧɚ ɤɨɪɢɫɧɭ 

ɦɨɞɟɥɶ ɍɤɪɚʀɧɚ ɆɉɄ Ⱥ23L 23/00, Ʉɨɦɩɨɡɢɰɿɹ ɿɧɝɪɟɞɿєɧɬɿɜ ɞɥɹ ɜɢɪɨɛɧɢɰɬɜɚ 

ɡɟɥɟɧɨɝɨ ɝɨɪɿɯɨɜɨɝɨ ɫɨɭɫɭ; ɜɥɚɫɧɢɤ Ɉɞɟɫ. ɧɚɰ. ɚɤɚɞ. ɯɚɪɱ. ɬɟɯɧɨɥɨɝɿɣ. № u 

2016 10365; ɡɚɹɜɥ. 11.10.2016; ɨɩɭɛɥ. 25.05.2017, Ȼɸɥ. №10. 4 ɫ. ȼɧɟɫɨɤ 

ɡɞɨɛɭɜɚɱɚ: ɩɪɨɜɟɞɟɧɧɹ ɟɤɫɩɟɪɢɦɟɧɬɚɥьɧɢɯ ɞɨɫɥɿɞɠɟɧь, ɨɛɪɨɛɤɚ ɨɬɪɢɦɚɧɢɯ 

ɪɟɡɭɥьɬɚɬɿɜ, ɩɿɞɝɨɬɨɜɤɚ ɦɚɬɟɪɿɚɥɿɜ ɞɨ ɩɚɬɟɧɬɭɜɚɧɧɹ. 

9. ɋɬɟɩɚɧɨɜɚ ȼ.ɋ., Ⱦ’ɹɤɨɧɨɜɚ Ⱥ.Ʉ. Ⱦɟɤɥɚɪɚɰɿɣɧɢɣ ɩɚɬɟɧɬ ɧɚ ɤɨɪɢɫɧɭ 

ɦɨɞɟɥɶ ɍɤɪɚʀɧɚ ɆɉɄ Ⱥ23ɋ 11/00, ɋɩɨɫɿɛ ɩɪɢɝɨɬɭɜɚɧɧɹ ɪɨɫɥɢɧɧɨɝɨ ɦɨɥɨɤɚ 

ɡ ɝɨɪɿɯɿɜ; ɜɥɚɫɧɢɤ Ɉɞɟɫ. ɧɚɰ. ɚɤɚɞ. ɯɚɪɱ. ɬɟɯɧɨɥɨɝɿɣ. № u 2016 10366; ɡɚɹɜɥ. 

11.10.2016; ɨɩɭɛɥ. 25.05.2017, Ȼɸɥ. №10. 4 ɫ. ȼɧɟɫɨɤ ɡɞɨɛɭɜɚɱɚ: ɩɪɨɜɟɞɟɧɧɹ 

ɟɤɫɩɟɪɢɦɟɧɬɚɥьɧɢɯ ɞɨɫɥɿɞɠɟɧь, ɨɛɪɨɛɤɚ ɨɬɪɢɦɚɧɢɯ ɪɟɡɭɥьɬɚɬɿɜ, 

ɩɿɞɝɨɬɨɜɤɚ ɦɚɬɟɪɿɚɥɿɜ ɞɨ ɩɚɬɟɧɬɭɜɚɧɧɹ. 

10. ɋɬɟɩɚɧɨɜɚ ȼ.ɋ., Ⱦ’ɹɤɨɧɨɜɚ Ⱥ.Ʉ. Ⱦɟɤɥɚɪɚɰɿɣɧɢɣ ɩɚɬɟɧɬ ɧɚ ɜɢɧɚɯɿɞ 

ɍɤɪɚʀɧɚ № UA 116171 C2 ɋɩɨɫɿɛ ɩɪɢɝɨɬɭɜɚɧɧɹ ɝɨɪɿɯɨɜɨɝɨ ɦɨɥɨɤɚ, ɜɥɚɫɧɢɤ 



Ɉɞɟɫ. ɧɚɰ. ɚɤɚɞ. ɏɚɪɱ.; ɡɚɹɜɥ. 10.01.2018; ɨɩɭɛɥ. 12.02.2018, Ȼɸɥ. № 3. 6 ɫ. 

ȼɧɟɫɨɤ ɡɞɨɛɭɜɚɱɚ: ɩɪɨɜɟɞɟɧɧɹ ɟɤɫɩɟɪɢɦɟɧɬɚɥьɧɢɯ ɞɨɫɥɿɞɠɟɧь, ɨɛɪɨɛɤɚ 

ɨɬɪɢɦɚɧɢɯ ɪɟɡɭɥьɬɚɬɿɜ, ɩɿɞɝɨɬɨɜɤɚ ɦɚɬɟɪɿɚɥɿɜ ɞɨ ɩɚɬɟɧɬɭɜɚɧɧɹ. 

11. Ⱦ’ɹɤɨɧɨɜɚ Ⱥ.Ʉ., ɑɟɪɧɚɬ* ȼ.ɋ. ȿɦɭɥɶɫɿɣɧɿ ɧɚɩɨʀ ɧɚ ɜɿɬɱɢɡɧɹɧɨɦɭ 

ɪɢɧɤɭ // VII ȼɫɟɭɤɪɚʀɧɫɶɤɚ ɧɚɭɤɨɜɨ-ɩɪɚɤɬɢɱɧɚ ɤɨɧɮɟɪɟɧɰɿɹ ɦɨɥɨɞɢɯ ɭɱɟɧɢɯ 

ɿ ɫɬɭɞɟɧɬɿɜ ɡ ɦɿɠɧɚɪɨɞɧɨɸ ɭɱɚɫɬɸ» ɉɪɨɛɥɟɦɢ ɮɨɪɦɭɜɚɧɧɹ ɡɞɨɪɨɜɨɝɨ 

ɫɩɨɫɨɛɭ ɠɢɬɬɹ ɭ ɦɨɥɨɞɿ» 4–5 ɥɢɫɬɨɩɚɞɚ 2014 ɪ., ɦ. Ɉɞɟɫɚ, ɋ. 182‒183. 

ȼɧɟɫɨɤ ɡɞɨɛɭɜɚɱɚ: ɩɪɨɜɟɞɟɧɨ ɚɧɚɥɿɡ ɫɭɱɚɫɧɢɯ ɬɟɧɞɟɧɰɿɣ ɜɢɪɨɛɧɢɰɬɜɚ ɧɚɩɨʀɜ 

ɞɥɹ ɡɞɨɪɨɜɨɝɨ ɯɚɪɱɭɜɚɧɧɹ. 

12. Ⱦ’ɹɤɨɧɨɜɚ Ⱥ.Ʉ., ɑɟɪɧɚɬ* ȼ.ɋ. ȿɦɭɥɶɫɿɣɧɿ ɧɚɩɨʀ ɡ ɤɨɦɛɿɧɨɜɚɧɢɦ 

ɫɤɥɚɞɨɦ ɉɇɀɄ // ɇɚɭɤɨɜɿ ɩɪɿɨɪɢɬɟɬɢ ɪɨɡɜɢɬɤɭ ɚɝɪɚɪɧɨʀ ɫɮɟɪɢ ɜ ɭɦɨɜɚɯ 

ɝɥɨɛɚɥɶɧɢɯ ɡɦɿɧ» ɦɚɬɟɪɿɚɥɢ ɦɿɠɧɚɪ. ɇɚɭɤ. ɉɪɚɤɬ. Іɧɬɟɪɧɟɬ-ɤɨɧɮ. 4–5 ɝɪɭɞɧɹ 

2014 ɪ. Ɍɟɪɧɨɩɿɥɶ: Ʉɪɨɤ 2014, ɋ. 96‒97. ȼɧɟɫɨɤ ɡɞɨɛɭɜɚɱɚ: ɨɛґɪɭɧɬɨɜɚɧɨ 

ɜɢɤɨɪɢɫɬɚɧɧɹ ɪɨɫɥɢɧɧɢɯ ɜɢɫɨɤɨɠɢɪɧɢɯ ɩɪɨɞɭɤɬɿɜ ɭ ɫɤɥɚɞɿ ɧɚɩɨʀɜ. 

13. Ⱦ’ɹɤɨɧɨɜɚ Ⱥ.Ʉ., ɑɟɪɧɚɬ* ȼ.ɋ. Ɋɨɡɪɨɛɤɚ ɧɨɜɢɯ ɜɢɞɿɜ ɟɦɭɥɶɫɿɣɧɢɯ 

ɩɪɨɞɭɤɬɿɜ ɮɭɧɤɰɿɨɧɚɥɶɧɨɝɨ ɩɪɢɡɧɚɱɟɧɧɹ // 75 ɧɚɭɤɨɜɚ ɤɨɧɮɟɪɟɧɰɿɹ ɧɚɭɤɨɜɨ-

ɜɢɤɥɚɞɚɰɶɤɨɝɨ ɫɤɥɚɞɭ ɚɤɚɞɟɦɿʀ, 21 – 24 ɤɜɿɬɧɹ 2015 ɪ, ɦ. Ɉɞɟɫɚ: ɋ. 130-131. 

ȼɧɟɫɨɤ ɡɞɨɛɭɜɚɱɚ: ɞɨɜɟɞɟɧɨ ɦɨɠɥɢɜɿɫɬь ɜɢɤɨɪɢɫɬɚɧɧɹ ɭɧɿɜɟɪɫɚɥьɧɢɯ ɨɫɧɨɜ 

ɭ ɫɤɥɚɞɿ ɯɚɪɱɨɜɢɯ ɩɪɨɞɭɤɬɿɜ ɨɡɞɨɪɨɜɱɨɝɨ ɩɪɢɡɧɚɱɟɧɧɹ. 

14. Ⱦ’ɹɤɨɧɨɜɚ Ⱥ.Ʉ., ɑɟɪɧɚɬ* ȼ.ɋ. ȿɦɭɥɶɫɿɣɧɿ ɮɭɧɤɰɿɨɧɚɥɶɧɿ ɩɪɨɞɭɤɬɢ 

// Ɂɛɿɪɧɢɤ ɬɟɡ ɞɨɩɨɜɿɞɟɣ ɧɚɭɤɨɜɿ ɩɪɚɰɿ ɦɨɥɨɞɢɯ ɭɱɟɧɢɯ, ɚɫɩɿɪɚɧɬɿɜ ɬɚ 

ɫɬɭɞɟɧɬɿɜ, ɈɇȺɏɌ, 2015.  ɋ. 287–288. ȼɧɟɫɨɤ ɡɞɨɛɭɜɚɱɚ: ɩɪɨɚɧɚɥɿɡɨɜɚɧɨ 

ɲɥɹɯɢ ɜɢɪɨɛɧɢɰɬɜɚ ɫɨɭɫɧɨʀ ɩɪɨɞɭɤɰɿʀ ɡɿ ɡɛɚɥɚɧɫɨɜɚɧɢɦ ɫɤɥɚɞɨɦ ɠɢɪɧɢɯ 

ɤɢɫɥɨɬ. 

15. Ⱦ’ɹɤɨɧɨɜɚ Ⱥ.Ʉ., ɋɬɟɩɚɧɨɜɚ ȼ.ɋ.  ɒɥɹɯɢ  ɩɨɥɿɩɲɟɧɧɹ ɫɩɨɠɢɜɱɢɯ 

ɜɥɚɫɬɢɜɨɫɬɟɣ ɫɨɭɫɧɨʀ ɩɪɨɞɭɤɰɿʀ ɧɚ ɟɦɭɥɶɫɿɣɧɿɣ ɨɫɧɨɜɿ // III Ɇɟɠɞɭɧɚɪɨɞɧɨɣ 

ɧɚɭɱɧɨ-ɩɪɚɤɬɢɱɟɫɤɨɣ Ʉɨɧɮɟɪɟɧɰɢɢ "ɏɢɦɢɹ, Ȼɢɨ- ɢ ɇɚɧɨɬɟɯɧɨɥɨɝɢɢ, 

Эɤɨɥɨɝɢɹ ɢ Эɤɨɧɨɦɢɤɚ ɜ ɉɢɳɟɜɨɣ ɢ Ʉɨɫɦɟɬɢɱɟɫɤɨɣ ɉɪɨɦɵɲɥɟɧɧɨɫɬɢ", 12-

14 ɨɤɬɹɛɪɹ 2015 ɝɨɞɚ ɜ ɇɌɍ "ɏɉɂ", 2015. ɋ.60–62. ȼɧɟɫɨɤ ɡɞɨɛɭɜɚɱɚ: 

ɞɨɫɥɿɞɠɟɧɨ ɪɿɜɟɧь ɫɩɨɠɢɜɚɧɧɹ ɟɫɫɟɧɰɿɚɥьɧɢɯ ɠɢɪɧɢɯ ɤɢɫɥɨɬ ɦɟɲɤɚɧɰɿɜ 



Уɤɪɚʀɧɢ ɬɚ ɨɛґɪɭɧɬɨɜɚɧɨ ɞɨɰɿɥьɧɿɫɬь ɪɨɡɪɨɛɤɢ ɭɧɿɜɟɪɫɚɥьɧɨʀ ɨɫɧɨɜɢ ɞɥɹ 

ɫɨɭɫɧɨʀ ɩɪɨɞɭɤɰɿʀ ɡɿ ɡɛɚɥɚɧɫɨɜɚɧɢɦ ɫɤɥɚɞɨɦ ɩɨɥɿɧɟɧɚɫɢɱɟɧɢɯ ɠɢɪɧɢɯ 

ɤɢɫɥɨɬ. 

16. Ⱦ’ɹɤɨɧɨɜɚ Ⱥ.Ʉ., ɋɬɟɩɚɧɨɜɚ ȼ.ɋ.  ɒɥɹɯɢ ɡɛɚɝɚɱɟɧɧɹ ɯɚɪɱɨɜɢɯ 

ɩɪɨɞɭɤɬɿɜ ɩɨɥɿ ɧɟɧɚɫɢɱɟɧɢɦɢ ɠɢɪɧɢɦɢ ɤɢɫɥɨɬɚɦɢ // VIII ȼɫɟɭɤɪɚʀɧɫɶɤɚ 

ɧɚɭɤɨɜɨ-ɩɪɚɤɬɢɱɧɚ ɤɨɧɮɟɪɟɧɰɿɹ ɦɨɥɨɞɢɯ ɭɱɟɧɢɯ ɿ ɫɬɭɞɟɧɬɿɜ ɡ ɦɿɠɧɚɪɨɞɧɨɸ 

ɭɱɚɫɬɸ «ɉɪɨɛɥɟɦɢ ɮɨɪɦɭɜɚɧɧɹ ɡɞɨɪɨɜɨɝɨ ɫɩɨɫɨɛɭ ɠɢɬɬɹ ɭ ɦɨɥɨɞɿ» 10-11 

ɥɢɫɬɨɩɚɞɚ 2015 ɪ., ɦ. Ɉɞɟɫɚ, ɋ. 235–237. ȼɧɟɫɨɤ ɡɞɨɛɭɜɚɱɚ: ɨɛґɪɭɧɬɭɜɚɧɧɹ 

ɜɢɤɨɪɢɫɬɚɧɧɹ ɠɢɪɨɜɦɿɫɧɨʀ ɪɨɫɥɢɧɧɨʀ ɫɢɪɨɜɢɧɢ ɭ ɫɤɥɚɞɿ ɯɚɪɱɨɜɢɯ ɩɪɨɞɭɤɰɿʀ 

ɡɿ ɡɛɚɥɚɧɫɨɜɚɧɨɸ ɥɿɩɿɞɧɨɸ ɫɤɥɚɞɨɜɨɸ. 

17. ɋɬɟɩɚɧɨɜɚ ȼ.ɋ. ɉɿɞɜɢɳɟɧɧɹ ɛɿɨɥɨɝɿɱɧɨʀ ɰɿɧɧɨɫɬɿ ɫɨɭɫɿɜ ɧɚ 

ɟɦɭɥɶɫɿɣɧɿɣ ɨɫɧɨɜɿ // VІ Ɇɟɠɞɭɧɚɪɨɞɧɚɹ ɧɚɭɱɧɨ-ɩɪɚɤɬɢɱɟɫɤɚɹ ɢɧɬɟɪɧɟɬ-

ɤɨɧɮɟɪɟɧɰɢɹ «Ⱥɤɬɭɚɥɶɧɵɟ ɧɚɭɱɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɜ ɫɨɜɪɟɦɟɧɧɨɦ ɦɢɪɟ» 26-

27 ɨɤɬɹɛɪɹ 2015 ɝ., ɝ ɉɟɪɟɹɫɥɚɜ-ɏɦɟɥɶɧɢɰɤɢɣ, ɜɵɩ. 6, ɑ. 1, ɋ. 34–36. ȼɧɟɫɨɤ 

ɡɞɨɛɭɜɚɱɚ: ɜɫɬɚɧɨɜɥɟɧɧɹ ɞɨɰɿɥьɧɨɫɬɿ ɜɢɤɨɪɢɫɬɚɧɧɹ ɟɦɭɥьɫɿɣɧɢɯ ɫɢɫɬɟɦ ɭ 

ɫɤɥɚɞɿ  ɩɪɨɞɭɤɬɿɜ ɞɥɹ ɡɞɨɪɨɜɨɝɨ ɯɚɪɱɭɜɚɧɧɹ. 

18. ɋɬɟɩɚɧɨɜɚ ȼ.ɋ. ɉɟɪɟɜɚɝɢ ɜɠɢɜɚɧɧɹ ɧɚɫɿɧɧɹ ɱɿɚ ɞɥɹ ɡɞɨɪɨɜ'ɹ 

ɥɸɞɢɧɢ // Ɂɛɿɪɧɢɤ ɧɚɭɤɨɜɢɯ ɩɪɚɰɶ ɦɨɥɨɞɢɯ ɭɱɟɧɢɯ, ɚɫɩɿɪɚɧɬɿɜ ɬɚ ɫɬɭɞɟɧɬɿɜ, 

ɈɇȺɏɌ, 2016, ɋ. 221-223. ȼɧɟɫɨɤ ɡɞɨɛɭɜɚɱɚ: ɚɧɚɥɿɡ ɯɿɦɿɱɧɨɝɨ ɫɤɥɚɞɭ ɧɚɫɿɧɧɹ 

ɱɿɚ ɬɚ ɪɟɤɨɦɟɧɞɚɰɿʀ ɳɨɞɨ ʀɯ ɜɠɢɜɚɧɧɹ. 

19. Ⱦ’ɹɤɨɧɨɜɚ Ⱥ.Ʉ., ɋɬɟɩɚɧɨɜɚ ȼ.ɋ.  Ɋɨɡɪɨɛɤɚ ɭɧɿɜɟɪɫɚɥɶɧɨʀ 

ɤɨɦɩɨɡɢɰɿʀ ɿɧɝɪɟɞɿєɧɬɿɜ ɞɥɹ ɩɪɢɝɨɬɭɜɚɧɧɹ ɫɨɭɫɧɨʀ ɩɪɨɞɭɤɰɿʀ // ɉ’ɹɬɚ 

ɦɿɠɧɚɪɨɞɧɚ ɇɚɭɤɨɜɨ-ɬɟɯɧɿɱɧɨʀ ɤɨɧɮɟɪɟɧɰɿʀ "ɉɟɪɫɩɟɤɬɢɜɢ ɪɨɡɜɢɬɤɭ ɦ'ɹɫɧɨʀ, 

ɦɨɥɨɱɧɨʀ ɬɚ ɨɥɿєɠɢɪɨɜɨʀ ɝɚɥɭɡɟɣ ɭ ɤɨɧɬɟɤɫɬɿ єɜɪɨɿɧɬɟɝɪɚɰɿʀ" 7 – 8 ɥɢɫɬɨɩɚɞɚ 

2016 ɪ., ɇɍɏɌ, Ʉɢʀɜ, ɋ. 157–158. ȼɧɟɫɨɤ ɡɞɨɛɭɜɚɱɚ: ɩɿɞɛɿɪ ɨɩɬɢɦɚɥьɧɢɯ 

ɪɟɰɟɩɬɭɪɧɢɯ ɤɨɦɩɨɧɟɧɬɿɜ ɫɨɭɫɧɨʀ ɩɪɨɞɭɤɰɿʀ ɞɥɹ ɡɚɛɟɡɩɟɱɟɧɧɹ ɫɩɨɠɢɜɚɱɚ 30 

% ɞɟɧɧɨʀ ɧɨɪɦɢ ɉɇɀК. 

20. Ⱦ’ɹɤɨɧɨɜɚ Ⱥ.Ʉ., ɋɬɟɩɚɧɨɜɚ ȼ.ɋ.  Ɋɨɫɥɢɧɧɟ ɦɨɥɨɤɨ, ɹɤ 

ɚɥɶɬɟɪɧɚɬɢɜɧɢɣ ɡɚɦɿɧɧɢɤ ɦɨɥɨɤɚ ɬɜɚɪɢɧɧɨɝɨ ɩɨɯɨɞɠɟɧɧɹ // II Ɇɿɠɧɚɪɨɞɧɚ 

ɧɚɭɤɨɜɨ-ɩɪɚɤɬɢɱɧɚ-ɿɧɬɟɪɧɟɬ-ɤɨɧɮɟɪɟɧɰɿɹ ɫɬɭɞɟɧɬɿɜ, ɚɫɩɿɪɚɧɬɿɜ ɿ ɦɨɥɨɞɢɯ 



ɭɱɟɧɢɯ «ɇɚɭɤɨɜɟ ɦɢɫɬɟɰɬɜɨ ɦɨɥɨɞɿ ɜ ɿɧɞɭɫɬɪɿʀ ɝɨɫɬɢɧɧɨɫɬɿ» 23–24 

ɥɢɫɬɨɩɚɞɚ 2016 ɪ., ɋ. 273–275. ȼɧɟɫɨɤ ɡɞɨɛɭɜɚɱɚ: ɜɫɬɚɧɨɜɥɟɧɨ ɭɦɨɜɢ 

ɩɿɞɝɨɬɨɜɤɢ ɝɨɪɿɯɨɜɨʀ ɫɢɪɨɜɢɧɢ ɬɚ ɪɨɡɪɨɛɥɟɧɨ ɬɟɯɧɨɥɨɝɿɸ ɜɢɪɨɛɧɢɰɬɜɚ 

ɧɚɩɨɸ ɧɚ ɨɫɧɨɜɿ ɹɞɪɚ ɜɨɥɨɫьɤɨɝɨ ɝɨɪɿɯɭ. 

21. Ⱦ’ɹɤɨɧɨɜɚ Ⱥ.Ʉ., ɋɬɟɩɚɧɨɜɚ ȼ.ɋ.  ȼɢɤɨɪɢɫɬɚɧɧɹ ɜɨɥɨɫɶɤɨɝɨ ɝɨɪɿɯɭ 

ɭ ɫɤɥɚɞɿ ɡɞɨɪɨɜɢɯ ɩɪɨɞɭɤɬɿɜ ɯɚɪɱɭɜɚɧɧɹ // 77 ɧɚɭɤɨɜɚ ɤɨɧɮɟɪɟɧɰɿɹ 

ɜɢɤɥɚɞɚɱɿɜ ɚɤɚɞɟɦɿʀ, 18 – 21 ɤɜɿɬɧɹ 2017 ɪ, ɦ. Ɉɞɟɫɚ: ɋ. 92–93. ȼɧɟɫɨɤ 

ɡɞɨɛɭɜɚɱɚ: ɜɫɬɚɧɨɜɥɟɧɨ ɦɨɠɥɢɜɿɫɬь ɜɢɤɨɪɢɫɬɚɧɧɹ ɝɨɪɿɯɿɜ ɭ ɫɤɥɚɞɿ ɡɞɨɪɨɜɢɯ 

ɩɪɨɞɭɤɬɿɜ ɭ ɁȽХ ɭ ɬɨɦɭ ɱɢɫɥɿ ɧɚɩɨʀɜ ɫɦɭɡɿ. 

22. Ⱦ’ɹɤɨɧɨɜɚ Ⱥ.Ʉ., ɋɬɟɩɚɧɨɜɚ ȼ.ɋ.  ɇɚɩɨʀ ɫɦɭɡɿ ɡɿ ɡɛɚɥɚɧɫɨɜɚɧɢɦ 

ɫɤɥɚɞɨɦ ɟɫɫɟɧɰɿɚɥɶɧɢɯ ɠɢɪɧɢɯ ɤɢɫɥɨɬ // Ɋɨɡɜɢɬɨɤ ɯɚɪɱɨɜɢɯ ɜɢɪɨɛɧɢɰɬɜ, 

ɪɟɫɬɨɪɚɧɧɨɝɨ ɬɚ ɝɨɬɟɥɶɧɨɝɨ ɝɨɫɩɨɞɚɪɫɬɜ ɿ ɬɨɪɝɿɜɥɿ: ɩɪɨɛɥɟɦɢ, ɩɟɪɫɩɟɤɬɢɜɢ, 

ɟɮɟɤɬɢɜɧɿɫɬɶ: Ɇɿɠɧɚɪɨɞɧɚ ɧɚɭɤɨɜɨ-ɩɪɚɤɬɢɱɧɚ ɤɨɧɮɟɪɟɧɰɿɹ, ɩɪɢɫɜɹɱɟɧɚ 50-
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