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ɋɟɤɰɿɹ 1: Ɍɟɯɧɨɥɨɝɿɹ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ ɬɚ ɩɚɥɢɜɚ

10 

ɅȺȻɈɊȺɌɈɊɇȺ ɍɋɌȺɇɈȼɄȺ ȾɅə ȾɈɋɅȱȾɀȿɇɇə ɄȺɌȺɅȱɌɂɑɇɈȲ 
ȽȱȾɊȺɌȺɐȱȲ ȺɐȿɌɂɅȿɇɍ ȱɁ ɁȺɋɌɈɋɍȼȺɇɇəɆ ȽɈɆɈȽȿɇɇɈȽɈ 

ɆȿɌȺɅɈɄɈɆɉɅȿɄɋɇɈȽɈ ɄȺɌȺɅȱɁȺɌɈɊȺ
Ʉɨɯɚɧ ȱ.ȼ., ɚɫɨɰɿɣɨɜɚɧɢɣ ɱɥɟɧ ȱɧɫɬɢɬɭɬɭ ɯɿɦɿɱɧɢɯ ɿɧɠɟɧɟɪɿɜ ȼɟɥɢɤɨʀ Ȼɪɢɬɚɧɿʀ, ɚɫɩɿɪɚɧɬ

ɋɯɿɞɧɨɭɤɪɚʀɧɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɿɦɟɧɿ ȼ. Ⱦɚɥɹ
ɋɭɱɚɫɧɚ ɯɿɦɿɱɧɚ ɿɧɠɟɧɟɪɿɹ ɡɧɚɯɨɞɢɬɶɫɹ ɜ ɩɨɫɬɿɣɧɨɦɭ ɩɨɲɭɤɭ ɲɥɹɯɿɜ ɦɨɞɟɪɧɿɡɚɰɿʀ 

ɿɫɧɭɸɱɢɯ ɩɪɨɰɟɫɿɜ. Ɂɨɤɪɟɦɚ, ɩɨɫɬɿɣɧɨɝɨ ɜɞɨɫɤɨɧɚɥɟɧɧɹ ɡɚɡɧɚɸɬɶ ɩɪɨɦɢɫɥɨɜɿ ɩɪɨɰɟɫɢ 
ɨɫɧɨɜɧɨɝɨ ɨɪɝɚɧɿɱɧɨɝɨ ɫɢɧɬɟɡɭ. Ɉɞɧɢɦ ɿɡ ɜɚɠɥɢɜɢɯ ɧɚɩɪɹɦɤɿɜ ɜɞɨɫɤɨɧɚɥɟɧɧɹ ɛɚɝɚɬɶɨɯ 
ɩɪɨɦɢɫɥɨɜɢɯ ɪɟɚɤɰɿɣ є ɡɚɫɬɨɫɭɜɚɧɧɹ ɝɨɦɨɝɟɧɧɨɝɨ ɦɟɬɚɥɨɤɨɦɩɥɟɤɫɧɨɝɨ ɤɚɬɚɥɿɡɭ, ɳɨ 
ɞɨɡɜɨɥɹє  ɩɪɨɜɨɞɢɬɢ ɬɚɤɿ ɩɪɨɦɢɫɥɨɜɿ ɫɢɧɬɟɡɢ ɜ ɛɿɥɶɲ ɥɚɝɿɞɧɢɯ ɭɦɨɜɚɯ ɩɪɢ ɦɟɧɲɢɯ 
ɡɧɚɱɟɧɧɹɯ ɬɟɦɩɟɪɚɬɭɪɢ ɣ ɬɢɫɤɭ. ȼ ɬɨɣ ɠɟ ɱɚɫ ɡɚɫɬɨɫɭɜɚɧɧɹɦ ɬɚɤɢɯ ɤɚɬɚɥɿɡɚɬɨɪɿɜ ɜɞɚєɬɶɫɹ 
ɞɨɫɹɝɬɢ ɜɢɫɨɤɨʀ ɫɟɥɟɤɬɢɜɧɨɫɬɿ ɣ ɤɨɧɜɟɪɫɿʀ.

ȼ ɞɚɧɢɣ ɱɚɫ ɿɫɧɭє ɜɟɥɢɤɚ ɤɿɥɶɤɿɫɬɶ ɞɨɜɨɥɿ ɪɿɡɧɨɦɚɧɿɬɧɢɯ ɝɨɦɨɝɟɧɧɢɯ 
ɦɟɬɚɥɨɤɨɦɩɥɟɤɫɧɢɯ ɤɚɬɚɥɿɡɚɬɨɪɿɜ. Ɍɚɤɿ ɤɚɬɚɥɿɡɚɬɨɪɢ ɡɚɫɬɨɫɨɜɭɸɬɶɫɹ ɹɤ ɜ ɪɟɚɤɰɿɹɯ 
ɨɫɧɨɜɧɨɝɨ ɨɪɝɚɧɿɱɧɨɝɨ ɫɢɧɬɟɡɭ, ɬɚɤ ɣ ɩɪɨɰɟɫɚɯ ɬɨɧɤɨɝɨ ɨɪɝɚɧɿɱɧɨɝɨ ɫɢɧɬɟɡɭ ɣ ɜ 
ɥɚɛɨɪɚɬɨɪɧɢɯ ɫɢɧɬɟɡɚɯ, ɳɨ ɩɪɨɜɨɞɹɬɶɫɹ ɜ ɞɨɫɥɿɞɧɢɰɶɤɢɯ ɰɿɥɹɯ. ɇɟɡɜɚɠɚɸɱɢ ɧɚ ɰɟ, 
ɩɨɫɬɿɣɧɨ ɩɪɨɜɨɞɹɬɶɫɹ ɪɨɡɪɨɛɤɢ ɧɨɜɢɯ ɤɚɬɚɥɿɡɚɬɨɪɿɜ ɿɡ ɡɚɫɬɨɫɭɜɚɧɧɹ ɪɿɡɧɨɦɚɧɿɬɧɢɯ 
ɥɿɝɚɧɞɿɜ ɣ ɤɨɦɩɥɟɤɫɨɭɬɜɨɪɸɸɱɢɯ ɦɟɬɚɥɿɜ, ɳɨ ɨɛɭɦɨɜɥɟɧɨ ɩɨɲɭɤɨɦ ɛɿɥɶɲ ɥɚɝɿɞɧɢɯ ɭɦɨɜ 
ɩɪɨɜɟɞɟɧɧɹ ɪɟɚɤɰɿɣ ɬɚ ɛɿɥɶɲɢɦɢ ɫɟɥɟɤɬɢɜɧɿɫɬɸ ɣ ɤɨɧɜɟɪɫɿєɸ. Ⱥɥɟ ɨɬɪɢɦɚɧɧɹ ɧɨɜɢɯ 
ɤɨɦɩɥɟɤɫɧɢɯ ɫɩɨɥɭɤ, ɳɨ ɦɨɠɭɬɶ ɛɭɬɢ ɜɢɤɨɪɢɫɬɚɧɿ ɜ ɹɤɨɫɬɿ ɤɚɬɚɥɿɡɚɬɨɪɿɜ є ɥɢɲɟ ɩɟɪɲɨɸ 
ɥɚɧɤɨɸ ɜ ɞɨɫɥɿɞɠɟɧɧɿ ɣ ɜɞɨɫɤɨɧɚɥɟɧɧɿ ɬɿєʀ ɱɢ ɿɧɲɨʀ ɩɪɨɦɢɫɥɨɜɨʀ ɪɟɚɤɰɿʀ. ɇɟɨɛɯɿɞɧɨ ɦɚɬɢ 
ɦɨɠɥɢɜɿɫɬɶ ɩɪɨɜɨɞɢɬɢ ɲɢɪɨɤɢɣ ɫɩɟɤɬɪ ɤɿɧɟɬɢɱɧɢɯ ɟɤɫɩɟɪɢɦɟɧɬɿɜ ɳɨɞɨ ɞɨɫɥɿɞɠɭɜɚɧɢɯ 
ɪɟɚɤɰɿɣ ɿɡ ɡɚɫɬɨɫɭɜɚɧɧɹɦ ɬɚɤɢɯ ɤɚɬɚɥɿɡɚɬɨɪɿɜ.

Ⱦɨɜɨɥɿ ɜɟɥɢɤɚ ɤɿɥɶɤɿɫɬɶ ɩɪɨɦɢɫɥɨɜɢɯ ɪɟɚɤɰɿʀ ɜ ɨɫɧɨɜɧɨɦɭ ɨɪɝɚɧɿɱɧɨɦɭ ɫɢɧɬɟɡɿ 
ɩɪɨɜɨɞɢɬɶɫɹ ɜ ɝɚɡɨɪɿɞɢɧɧɢɯ ɪɟɚɤɬɨɪɚɯ ɿɡ ɪɿɡɧɢɦɢ ɜɢɞɚɦɢ ɝɚɡɨɝɿɞɪɨɞɢɧɚɦɿɱɧɨʀ ɨɛɫɬɚɧɨɜɤɢ. 
Ɍɨɦɭ ɞɥɹ ɩɪɨɜɟɞɟɧɧɹ ɤɿɧɟɬɢɱɧɢɯ ɞɨɫɥɿɞɠɟɧɶ ɫɢɧɬɟɡɿɜ ɿɡ ɡɚɫɬɨɫɭɜɚɧɧɹɦ ɝɨɦɨɝɟɧɧɢɯ 
ɦɟɬɚɥɨɤɨɦɩɥɟɤɫɧɢɯ ɤɚɬɚɥɿɡɚɬɨɪɿɜ ɚɜɬɨɪɨɦ ɛɭɥɨ ɪɨɡɪɨɛɥɟɧɨ ɝɚɡɨɪɿɞɢɧɧɢɣ ɪɟɚɤɬɨɪ Д1Ж ɿɡ 
ɦɨɠɥɢɜɿɫɬɸ ɧɚɥɚɲɬɭɜɚɧɧɹ ɝɚɡɨɝɿɞɪɨɞɢɧɚɦɿɱɧɨʀ ɨɛɫɬɚɧɨɜɤɢ ɜ ɪɟɚɤɬɨɪɿ. Ɂɨɤɪɟɦɚ, ɧɚ ɨɫɧɨɜɿ 
ɡɚɡɧɚɱɟɧɨɝɨ ɪɟɚɤɬɨɪɚ, ɛɭɥɚ ɪɨɡɪɨɛɥɟɧɚ ɬɚ ɪɟɚɥɿɡɨɜɚɧɚ ɥɚɛɨɪɚɬɨɪɧɚ ɭɫɬɚɧɨɜɤɚ ɞɥɹ 
ɞɨɫɥɿɞɠɟɧɧɹ ɤɚɬɚɥɿɬɢɱɧɨʀ ɝɿɞɪɚɬɚɰɿʀ ɚɰɟɬɢɥɟɧɭ ɿɡ ɡɚɫɬɨɫɭɜɚɧɧɹɦ ɝɨɦɨɝɟɧɧɨɝɨ 
ɦɟɬɚɥɨɤɨɦɩɥɟɤɫɧɨɝɨ ɤɚɬɚɥɿɡɚɬɨɪɚ. ɋɩɪɹɦɭɜɚɧɧɹ ɞɨɫɥɿɞɠɟɧɶ ɫɚɦɟ ɧɚ ɰɟɣ ɩɪɨɰɟɫ ɩɨɜʼɹɡɚɧɨ 
ɿɡ ɧɚɝɚɥɶɧɨɸ ɩɨɬɪɟɛɨɸ ɦɨɞɟɪɧɿɡɚɰɿʀ ɩɪɨɰɟɫɿɜ ɩɨɛɭɞɨɜɚɧɢɯ ɧɚ ɨɫɧɨɜɿ ɪɟɚɤɰɿʀ Ʉɭɱɟɪɨɜɚ, ɜ 
ɹɤɿɣ ɡɚɫɬɨɫɨɜɭɸɬɶɫɹ ɜ ɹɤɨɫɬɿ ɤɚɬɚɥɿɡɚɬɨɪɿɜ ɫɨɥɿ ɪɬɭɬɿ. Ɂɚɫɬɨɫɭɜɚɧɧɹ ɞɥɹ ɝɿɞɪɚɬɚɰɿʀ 
ɚɰɟɬɢɥɟɧɨɜɢɯ ɫɩɨɥɭɤ (ɡɨɤɪɟɦɚ ɚɰɟɬɢɥɟɧɭ) ɤɚɬɚɥɿɡɚɬɨɪɿɜ ɧɨɜɨʀ ɝɟɧɟɪɚɰɿʀ — ɝɨɦɨɝɟɧɧɢɯ 
ɦɟɬɚɥɨɤɨɦɩɥɟɤɫɧɢɯ ɤɚɬɚɥɿɡɚɬɨɪɿɜ, ɞɨɡɜɨɥɹє ɧɟ ɬɿɥɶɤɢ ɭɛɟɡɩɟɱɢɬɢ ɟɤɨɥɨɝɿɱɧɭ ɫɤɥɚɞɨɜɭ, ɚ ɣ 
ɡɚɛɟɡɩɟɱɢɬɢ ɜɢɫɨɤɭ ɤɨɧɜɟɪɫɿɸ.

Ɋɨɡɪɨɛɥɟɧɚ ɚɜɬɨɪɨɦ ɥɚɛɨɪɚɬɨɪɧɚ ɭɫɬɚɧɨɜɤɚ ɫɤɥɚɞɚєɬɶɫɹ ɿɡ ɝɚɡɨɪɿɞɢɧɧɨɝɨ ɪɟɚɤɬɨɪɚ ɿɡ 
ɦɨɠɥɢɜɿɫɬɸ ɩɟɪɟɧɚɥɚɲɬɭɜɚɧɧɹ ɝɚɡɨɝɿɞɪɨɞɢɧɚɦɿɱɧɨʀ ɨɛɫɬɚɧɨɜɤɢ, ɫɢɫɬɟɦɢ ɩɿɞɜɟɞɟɧɧɹ 
ɚɰɟɬɢɥɟɧɭ,  ɫɢɫɬɟɦɢ ɜɿɞɜɟɞɟɧɧɹ ɩɪɨɞɭɤɬɿɜ ɪɟɚɤɰɿʀ ɬɚ ɮɥɟɝɦɚɬɢɡɚɰɿʀ ɚɰɟɬɢɥɟɧɭ, 
ɪɟɝɭɥɸɜɚɥɶɧɨʀ ɚɪɦɚɬɭɪɢ, ɨɛɥɚɲɬɨɜɚɧɨʀ ɡɨɤɪɟɦɚ ɡɚɩɨɛɿɠɧɢɦɢ ɤɥɚɩɚɧɚɦɢ, ɜɢɦɿɪɸɜɚɥɶɧɢɯ 
ɞɚɬɱɢɤɿɜ (Ɋɢɫ.1).

Ɋɟɚɤɬɨɪ ɨɛɥɚɲɬɨɜɚɧɢɣ ɞɜɨɦɚ ɝɟɪɦɟɬɢɱɧɨ ɭɳɿɥɶɧɟɧɢɦɢ ɡɦɿɧɧɢɦɢ ɤɪɢɲɤɚɦɢ. Ɂɚɜɞɹɤɢ 
ɡɦɿɧɧɢɦ ɤɪɢɲɤɚɦ ɿɫɧɭє ɦɨɠɥɢɜɿɫɬɶ ɲɜɢɞɤɨɝɨ ɩɟɪɟɧɚɥɚɲɬɭɜɚɧɧɹ ɝɚɡɨɝɿɞɪɨɞɿɧɚɦɿɱɧɨʀ 
ɨɛɫɬɚɧɨɜɤɢ ɜ ɪɟɚɤɬɨɪɿ ɲɥɹɯɨɦ ɜɫɬɚɧɨɜɥɟɧɧɹ ɡɦɿɧɧɢɯ ɦɨɞɭɥɿɜ. ȼɟɪɯɧɹ ɤɪɢɲɤɚ ɪɟɚɤɬɨɪɚ 
ɨɛɥɚɲɬɨɜɚɧɚ ɲɬɭɰɟɪɚɦɢ ɞɥɹ ɩɨɞɚɱɿ ɪɿɞɤɢɯ ɪɟɚɝɟɧɬɿɜ, ɪɨɡɱɢɧɧɢɤɚ, ɬɚ ɪɨɡɱɢɧɭ 
ɤɚɬɚɥɿɡɚɬɨɪɚ, ɚ ɬɚɤɨɠ ɞɥɹ ɜɿɞɜɨɞɭ ɝɚɡɨɜɨʀ ɮɚɡɢ, ɳɨ ɦɿɫɬɢɬɶ ɩɪɨɞɭɤɬ ɪɟɚɤɰɿʀ — ɟɬɚɧɚɥɶ, ɬɚ 
ɡɚɥɢɲɨɤ ɚɰɟɬɢɥɟɧɭ, ɳɨ ɜ ɩɨɞɚɥɶɲɨɦɭ ɮɥɟɝɦɚɬɢɡɭєɬɶɫɹ. ȼ ɧɢɠɧɿɣ ɤɪɢɲɰɿ ɩɟɪɟɞɛɚɱɟɧɿ 
ɨɤɪɟɦɿ ɲɬɭɰɟɪɢ ɞɥɹ ɡɥɢɜɭ ɪɿɞɤɨʀ ɮɚɡɢ, ɬɚ ɞɥɹ ɩɨɞɚɱɿ ɧɚ ɛɚɪɛɨɬɭɜɚɧɧɹ ɚɰɟɬɢɥɟɧɭ. ɓɨɞɨ 
ɜɢɦɿɪɸɜɚɥɶɧɢɯ ɞɚɬɱɢɤɿɜ, ɬɨ ɭ ɜɟɪɯɧɿɣ ɤɪɢɲɰɿ ɩɟɪɟɞɛɚɱɟɧɢɣ ɞɨɩɨɦɿɠɧɢɣ ɲɬɭɰɟɪ ɞɥɹ 



ɋɟɤɰɿɹ 1: Ɍɟɯɧɨɥɨɝɿɹ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ ɬɚ ɩɚɥɢɜɚ 
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ɪɨɡɦɿɳɟɧɧɹ ɬɟɪɦɨɩɚɪɢ. Ɉɛɟɱɚɣɤɚ ɪɟɚɤɬɨɪɚ 
ɩɟɪɟɞɛɚɱɚє ɦɨɠɥɢɜɿɫɬɶ ɜɫɬɚɧɨɜɥɟɧɧɹ ɛɟɡɩɟɱɧɨɝɨ 
ɡɨɜɧɿɲɧɶɨɝɨ ɧɚɝɪɿɜɚɱɚ ɡɚɤɪɢɬɨɝɨ ɬɢɩɭ. 

ɋɢɫɬɟɦɚ ɩɿɞɜɟɞɟɧɧɹ ɚɰɟɬɢɥɟɧɭ ɞɨɡɜɨɥɹє 
ɪɟɝɭɥɸɜɚɬɢ ɩɨɞɚɱɭ ɚɰɟɬɢɥɟɧɭ, ɬɚ ɨɛɥɚɲɬɨɜɚɧɚ 
ɞɜɨɦɚ ɡɚɩɨɛɿɠɧɢɦɢ ɤɥɚɩɚɧɚɦɢ. 

ɋɢɫɬɟɦɚ ɜɿɞɜɟɞɟɧɧɹ ɩɪɨɞɭɤɬɿɜ ɪɟɚɤɰɿʀ ɬɚ 
ɚɰɟɬɢɥɟɧɭ ɞɨɡɜɨɥɹє ɜɿɞɞɿɥɹɬɢ ɟɬɚɧɚɥɶ ɜɿɞ 
ɚɰɟɬɢɥɟɧɭ, ɬɚ ɛɟɡɩɟɱɧɨ ɜɿɞɜɨɞɢɬɢ ɡɚɥɢɲɨɤ 
ɚɰɟɬɢɥɟɧɭ, ɩɨɩɟɪɟɞɧɶɨ ɮɥɟɝɦɚɬɢɡɭɸɱɢ ɣɨɝɨ. 

Ⱦɥɹ ɩɪɨɜɟɞɟɧɧɹ ɤɿɧɟɬɢɱɧɢɯ ɞɨɫɥɿɞɠɟɧɶ, 
ɧɟɨɛɯɿɞɧɨ ɡɚɛɟɡɩɟɱɢɬɢ ɪɟɝɭɥɹɪɧɢɣ ɜɿɞɛɿɪ ɩɪɨɛ, 
ɳɨ ɞɨɜɨɥɿ ɡɪɭɱɧɨ ɜɢɤɨɧɭєɬɶɫɹ ɲɬɭɰɟɪɨɦ ɞɥɹ 
ɡɥɢɜɭ ɪɿɞɤɨʀ ɮɚɡɢ, ɪɨɡɬɚɲɨɜɚɧɨɦɭ ɧɚ ɧɢɠɧɿɣ 
ɤɪɢɲɰɿ, ɚɛɨ ɲɬɭɰɟɪɨɦ ɞɥɹ ɩɨɞɚɱɿ ɪɿɞɤɢɯ 
ɪɟɚɝɟɧɬɿɜ, ɪɨɡɬɚɲɨɜɚɧɨɦɭ ɧɚ ɜɟɪɯɧɿɣ ɤɪɢɲɰɿ 
ɪɟɚɤɬɨɪɚ. Ɉɬɪɢɦɚɧɿ ɩɪɨɛɢ ɦɨɠɭɬɶ ɛɭɬɢ 
ɛɟɡɡɚɬɪɢɦɧɨ ɩɪɨɚɧɚɥɿɡɨɜɚɧɿ.  

Ɍɚɤɢɦ ɱɢɧɨɦ ɡɚɫɬɨɫɭɜɚɧɧɹ ɪɨɡɪɨɛɥɟɧɨʀ 
ɚɜɬɨɪɨɦ ɭɫɬɚɧɨɜɤɢ ɞɨɡɜɨɥɹє ɩɪɨɜɨɞɢɬɢ ɤɿɧɟɬɢɱɧɿ 
ɞɨɫɥɿɞɠɟɧɧɹ ɿɡ ɝɨɦɨɝɟɧɧɢɦɢ 
ɦɟɬɚɥɨɤɨɦɩɥɟɤɫɧɢɦɢ ɤɚɬɚɥɿɡɚɬɨɪɚɦɢ, ɳɨ ɦɿɫɬɹɬɶ 

ɪɿɡɧɨɦɚɧɿɬɧɿ ɥɿɝɚɧɞɢ ɣ ɭɬɜɨɪɟɧɿ ɡɚ ɞɨɩɨɦɨɝɨɸ ɪɿɡɧɨɦɚɧɿɬɧɢɯ ɦɟɬɚɥɿɜ. ɋɚɦɟ ɧɚɞ ɪɨɡɪɨɛɤɨɸ 
ɬɚɤɨɝɨ ɬɢɩɭ ɤɚɬɚɥɿɡɚɬɨɪɿɜ ɿɡ ɮɨɫɮɨɪɨɪɝɚɧɿɱɧɢɦɢ ɥɿɝɚɧɞɚɦɢ ɚɜɬɨɪ ɩɪɚɰɸє ɜ ɞɚɧɢɣ ɱɚɫ. 
Ʌɿɬɟɪɚɬɭɪɚ: 
1. Ʉɨɯɚɧ ȱ.ȼ., Ƚɚɡɨɪɿɞɢɧɧɢɣ ɪɟɚɤɬɨɪ ɞɥɹ ɩɪɨɰɟɫɿɜ ɿɡ ɡɚɫɬɨɫɭɜɚɧɧɹɦ ɝɨɦɨɝɟɧɧɢɯ 
ɦɟɬɚɥɨɤɨɦɩɥɟɤɫɧɢɯ ɤɚɬɚɥɿɡɚɬɨɪɿɜ. Ɍɟɯɧɨɥɨɝɿɹ-2019, Ɇɚɬɟɪɿɚɥɢ ɏɏȱȱ Ɇɿɠɧɚɪɨɞɧɨʀ 
ɧɚɭɤɨɜɨ-ɬɟɯɧɿɱɧɨʀ ɤɨɧɮɟɪɟɧɰɿʀ. 
2. ȼɟɣɥɚɫ ɋ., ɏɢɦɢɱɟɫɤɚɹ ɤɢɧɟɬɢɤɚ ɢ ɪɚɫɱɟɬɵ ɩɪɨɦɵɲɥɟɧɧɵɯ ɪɟɚɤɬɨɪɨɜ, ɏɢɦɢɹ, Ɇ., 1967. 
3. Ⱦɨɦɚɲɧɟɜ Ⱥ.Ⱦ., Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɢ ɪɚɫɱɟɬ ɯɢɦɢɱɟɫɤɢɯ ɚɩɩɚɪɚɬɨɜ. Ɇɚɲɝɢɡ, Ɇ., 1961. 
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ɋɯɿɞɧɨɭɤɪɚʀɧɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɿɦ. ȼ. Ⱦɚɥɹ 

ɉɪɨɛɥɟɦɚ ɡɛɟɪɿɝɚɧɧɹ ɬɚ ɭɬɢɥɿɡɚɰɿʀ ɜɿɞɯɨɞɿɜ ɜ ɍɤɪɚʀɧɿ є ɨɞɧɿєɸ ɡ ɠɢɬɬєɜɨ ɜɚɠɥɢɜɢɯ 
ɭ ɡɜ'ɹɡɤɭ ɡ ɧɚɤɨɩɢɱɟɧɧɹɦ ɿ ɬɪɢɜɚɸɱɢɦ ɭɬɜɨɪɟɧɧɹɦ ɜɟɥɢɤɨʀ ɤɿɥɶɤɨɫɬɿ ɧɟɛɟɡɩɟɱɧɢɯ ɿ 
ɬɨɤɫɢɱɧɢɯ ɜɿɞɯɨɞɿɜ. ɐɟ ɩɪɢɡɜɨɞɢɬɶ ɿ ɞɨ ɡɧɚɱɧɨɝɨ ɩɨɝɿɪɲɟɧɧɹ ɫɬɚɧɭ ɧɚɜɤɨɥɢɲɧɶɨɝɨ 
ɩɪɢɪɨɞɧɨɝɨ ɫɟɪɟɞɨɜɢɳɚ, ɿ ɞɨ ɜɬɪɚɬɢ ɜɟɥɢɤɨʀ ɤɿɥɶɤɨɫɬɿ ɜɬɨɪɢɧɧɢɯ ɦɚɬɟɪɿɚɥɶɧɢɯ 
ɪɟɫɭɪɫɿɜ. 

ɋɬɪɚɬɟɝɿɹ ɪɨɡɜɢɬɤɭ ɩɪɨɦɢɫɥɨɜɨɝɨ ɤɨɦɩɥɟɤɫɭ ɍɤɪɚʀɧɢ ɧɚ ɩɟɪɿɨɞ ɞɨ 2025 ɪɨɤɭ 
ɩɟɪɟɞɛɚɱɚє ɜɩɪɨɜɚɞɠɟɧɧɹ ɟɮɟɤɬɢɜɧɢɯ ɩɪɚɤɬɢɤ ɭɩɪɚɜɥɿɧɧɹ ɜɿɞɯɨɞɚɦɢ, ɡɨɤɪɟɦɚ 
ɫɬɜɨɪɟɧɧɹ ɩɪɨɡɨɪɢɯ ɿ ɰɢɜɿɥɿɡɨɜɚɧɢɯ ɪɢɧɤɿɜ ɜɬɨɪɢɧɧɨʀ ɫɢɪɨɜɢɧɢ, ɪɨɡɪɨɛɤɭ ɤɨɦɩɥɟɤɫɭ 
ɡɚɯɨɞɿɜ ɳɨɞɨ ɤɨɦɟɪɰɿɣɧɨɝɨ ɨɫɜɨєɧɧɹ ɩɪɨɦɢɫɥɨɜɢɯ ɜɿɞɜɚɥɿɜ, ɹɤɢɣ ɫɩɪɢɹɬɢɦɟ ɜɜɟɞɟɧɧɸ 
ɜ ɬɨɜɚɪɧɢɣ ɨɛɿɝ ɡɧɚɱɧɨɝɨ ɨɛɫɹɝɭ ɤɨɪɢɫɧɢɯ ɫɢɪɨɜɢɧɧɢɯ ɦɚɬɟɪɿɚɥɿɜ. 

ȼ ɞɚɧɢɣ ɱɚɫ ɧɚ ɬɟɪɢɬɨɪɿʀ ɍɤɪɚʀɧɢ ɜ ɲɥɚɦɨɧɚɤɨɩɢɱɭɜɚɱɚɯ ɦɿɫɬɢɬɶɫɹ ɧɟ ɦɟɧɲɟ 25 
ɦɥɪɞ. ɬ ɬɜɟɪɞɢɯ ɿ ɞɢɫɩɟɪɫɧɢɯ ɩɪɨɦɢɫɥɨɜɢɯ ɜɿɞɯɨɞɿɜ. 

ɉɪɢ ɜɢɪɨɛɧɢɰɬɜɿ ɤɚɥɶɰɢɧɨɜɚɧɨʀ ɫɨɞɢ ɚɦɿɚɱɧɢɦ ɦɟɬɨɞɨɦ ɧɚ 1 ɬ  ɩɪɨɞɭɤɰɿʀ ɹɤ 
ɨɫɧɨɜɧɢɣ ɜɿɞɯɿɞ ɭɬɜɨɪɸєɬɶɫɹ 8 - 12 3ɦ  ɞɢɫɬɢɥɟɪɧɨʀ ɪɿɞɢɧɢ, ɳɨ ɦɿɫɬɢɬɶ 200-250 3ɦɤɝ  

  
Ɋɢɫ. 1 - ɭɫɬɚɧɨɜɤɚ ɞɥɹ  ɞɨɫɥɿɞɠɟɧɧɹ 
ɤɚɬɚɥɿɬɢɱɧɨʀ ɝɿɞɪɚɬɚɰɿʀ ɚɰɟɬɢɥɟɧɭ ɿɡ 

ɡɚɫɬɨɫɭɜɚɧɧɹɦ ɝɨɦɨɝɟɧɧɨɝɨ 
ɦɟɬɚɥɨɤɨɦɩɥɟɤɫɧɨɝɨ ɤɚɬɚɥɿɡɚɬɨɪɭ. 



ɋɟɤɰɿɹ 1: Ɍɟɯɧɨɥɨɝɿɹ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ ɬɚ ɩɚɥɢɜɚ 
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ɫɭɯɨɝɨ ɡɚɥɢɲɤɭ. ɋɤɥɚɞɭɜɚɧɧɹ ɰɢɯ ɜɿɞɯɨɞɿɜ ɨɪɝɚɧɿɡɨɜɭɸɬɶ ɜ ɫɩɟɰɿɚɥɶɧɢɯ 
ɲɥɚɦɨɧɚɤɨɩɢɱɭɜɚɱɚɯ («ɛɿɥɢɯ ɦɨɪɹɯ»), ɳɨ ɡɚɣɦɚɸɬɶ 300 - 350 ɿ ɛɿɥɶɲɟ ɝɟɤɬɚɪɿɜ 
ɡɟɦɟɥɶɧɢɯ ɞɿɥɹɧɨɤ ɜ ɪɚɣɨɧɿ ɪɨɡɬɚɲɭɜɚɧɧɹ ɫɨɞɨɜɢɯ ɡɚɜɨɞɿɜ. ɉɪɢ ɡɛɟɪɿɝɚɧɧɿ ɜɿɞɯɨɞɿɜ ɜ 
ɲɥɚɦɨɧɚɤɨɩɢɱɭɜɚɱɚɯ ɡ ɱɚɫɨɦ ɜɿɞɛɭɜɚєɬɶɫɹ ʀɯ ɩɨɫɬɭɩɨɜɟ ɡɧɟɜɨɞɧɟɧɧɹ. 

Ɍɜɟɪɞɢɣ ɡɚɥɢɲɨɤ ɞɢɫɬɢɥɟɪɧɨʀ ɪɿɞɢɧɢ (ɞɢɫɬɢɥɟɪɧɢɣ ɲɥɚɦ) ɜ ɫɭɯɨɦɭ ɜɢɝɥɹɞɿ є 
ɫɜɿɬɥɨ-ɫɿɪɨɸ ɦɚɫɨɸ ɳɿɥɶɧɿɫɬɸ ɛɥɢɡɶɤɨ 970 3ɦɤɝ , ɧɚ 70-80 % ɫɤɥɚɞɚєɬɶɫɹ ɡ ɱɚɫɬɨɤ 
ɪɨɡɦɿɪɨɦ 0,1-0,2 ɦɦ . Ƀɨɝɨ ɫɤɥɚɞ ɡɚɥɟɠɢɬɶ ɜɿɞ ɹɤɨɫɬɿ ɜɢɤɨɪɢɫɬɨɜɭɜɚɧɢɯ ɜ ɫɨɞɨɜɨɦɭ 
ɜɢɪɨɛɧɢɰɬɜɿ ɫɢɪɨɜɢɧɧɢɯ ɦɚɬɟɪɿɚɥɿɜ, ɞɟɹɤɢɯ ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɿ ɿɧɲɢɯ ɱɢɧɧɢɤɿɜ. 

Ɇɟɬɨɸ ɪɨɛɨɬɢ ɛɭɥɨ ɜɢɡɧɚɱɟɧɧɹ ɯɿɦɿɱɧɨɝɨ ɫɤɥɚɞɭ ɲɥɚɦɭ ɡ ɧɚɤɨɩɢɱɭɜɚɱɿɜ 
ɜɢɫɨɤɨɦɿɧɟɪɚɥɿɡɨɜɚɧɢɯ ɩɪɨɦɢɫɥɨɜɢɯ ɫɬɨɤɿɜ Ʌɢɫɢɱɚɧɫɶɤɨɝɨ ɫɨɞɨɜɨɝɨ ɡɚɜɨɞɭ ɞɥɹ 
ɩɨɞɚɥɶɲɨɝɨ  ɩɨɲɭɤ ɲɥɹɯɿɜ ʀɯ ɭɬɢɥɿɡɚɰɿʀ. 

ɍɫɟɪɟɞɧɟɧɿ ɨɛ’єɦɢ ɬɚ ɫɤɥɚɞ ɫɬɿɱɧɢɯ ɜɨɞ, ɳɨ ɧɚɞɯɨɞɢɥɢ ɜ ɧɚɤɨɩɢɱɭɜɚɱ ɬɚ 
ɜɿɞɜɨɞɢɥɢɫɶ ɡ ɧɶɨɝɨ, ɩɪɟɞɫɬɚɜɥɟɧɿ ɜ ɬɚɛɥ. 1 (ɭ ɪɨɡɪɚɯɭɧɤɭ ɧɚ ɜɢɪɨɛɧɢɰɬɜɨ 
ɤɚɥɶɰɢɧɨɜɚɧɨʀ ɫɨɞɢ ɜ ɤɿɥɶɤɨɫɬɿ 46,2 ɬɢɫ. ɬ/ɪɿɤ ɿ ɛɿɤɚɪɛɨɧɚɬɭ ɧɚɬɪɿɸ – 8,5 ɬɢɫ. ɬ/ɪɿɤ).  
 

Ɍɚɛɥɢɰɹ 1 - Ʉɿɥɶɤɿɫɬɶ ɬɚ ɫɤɥɚɞ ɫɬɿɱɧɢɯ ɜɨɞ, ɳɨ ɧɚɞɯɨɞɢɥɢ ɞɨ ɧɚɤɨɩɢɱɭɜɚɱɚ «ɛɿɥɟ ɦɨɪɟ» 
ɬɚ ɜɿɞɜɨɞɢɥɢɫɹ ɡ ɧɶɨɝɨ 

№ ɫɬɨɤɭ 
Ɉɛ’єɦ ɫɬɨɤɿɜ, 

ɬɢɫ. ɦ3/ɪɿɤ 

ɋɤɥɚɞ, ɝ/ɞɦ3 

ɋХ-
 Ca

2+
 Mg

2+
 SO4

2-
 NH4

+
 Na

+
 

ɋɭɯɢɣ 
ɡɚɥɢɲɨɤ 

 ɇɚɞɯɨɞɠɟɧɧɹ ɜ ɧɚɤɨɩɢɱɭɜɚɱ 

1 510,0 99,0 28,0 - 0,7 0,3 29,2 157,2 

2 14,3 164,0 0,02 4,0 3,4 - 107,0 278,4 

3 ɉɪɚɰɸɜɚɥɢ ɡɚ ɫɭɯɢɦ ɫɩɨɫɨɛɨɦ ɛɟɡ ɧɚɞɥɢɲɤɭ ɦɚɬɨɱɧɢɤɭ 

4 120,0 10,2 4,5 - 0,5 1,2 5,5 21,9 

5 5,6 16,5 - - 4,0 - 120,0 289,0 

6 100 - - - - - - - 

ȼɫɶɨɝɨ 744,3 96,1 25,2 - 0,65 0,38 27,0 149,3 

 

Ⱦɥɹ ɩɨɞɚɥɶɲɨɝɨ ɩɨɲɭɤ ɫɩɨɫɨɛɿɜ ɭɬɢɥɿɡɚɰɿʀ ɜɿɞɯɨɞɿɜ ɜɢɪɨɛɧɢɰɬɜɚ ɤɚɥɶɰɢɧɨɜɚɧɨʀ ɫɨɞɢ 
ɛɭɥɨ ɩɪɨɜɟɞɟɧɨ ɚɧɚɥɿɡ ɲɥɚɦɭ ɡ ɧɚɤɨɩɢɱɭɜɚɱɚ, ɳɨ ɛɭɜ ɜɿɞɿɛɪɚɧɢɣ ɭ 2019 ɪɨɰɿ (ɬɚɛɥ. 2), 
ɩɨɪɿɜɧɹɧɧɹ ɣɨɝɨ ɫɤɥɚɞɭ ɡ ɲɥɚɦɨɦ, ɜɿɞɿɛɪɚɧɢɦ ɭ 1998 ɪɨɰɿ (ɬɚɛɥ. 3) ɬɚ ɚɧɚɥɿɡ ɜɨɞɧɨʀ 
ɜɢɬɹɠɤɢ ɲɥɚɦɭ (ɬɚɛɥ. 4).  
 

Ɍɚɛɥɢɰɹ 2 - ɋɤɥɚɞ ɲɥɚɦɭ ɡ ɧɚɤɨɩɢɱɭɜɚɱɚ Ʌɢɫɢɱɚɧɫɶɤɨɝɨ ɫɨɞɨɜɨɝɨ ɡɚɜɨɞɭ ɜ 2019 ɪ. ɜ 
ɩɨɜɟɪɯɧɟɜɨɦɭ ɲɚɪɿ 

ȿɥɟɦɟɧɬ ɋɚ2+
 Mg

2+
 Fe

3+
 ɋl

-
 SɈ4

2-
 ɇɟ ɪɨɡɱɢɧɧɿ ɞɨɦɿɲɤɢ ȼɨɥɨɝɚ 

Ʉɨɧɰɟɧɬɪɚɰɿɹ, 
% ɦɚɫɨɜɿ 32,0 1,2 0,23 0,48 1,34 2,2 11 

 

Ⱥɧɚɥɿɡ ɞɚɧɢɯ, ɧɚɜɟɞɟɧɢɯ ɜ ɬɚɛɥ. 2 ɬɚ 3, ɩɨɤɚɡɚɜ, ɳɨ ɫɤɥɚɞ ɲɥɚɦɭ ɩɪɨɬɹɝɨɦ 20 ɪɨɤɿɜ 
ɦɚɣɠɟ ɧɟ ɡɦɿɧɢɜɫɹ ɡɚ ɨɫɧɨɜɧɢɦɢ ɤɨɦɩɨɧɟɧɬɚɦɢ. Ɉɫɧɨɜɧɢɦɢ ɫɩɨɥɭɤɚɦɢ, ɳɨ ɜɯɨɞɹɬɶ ɞɨ 
ɫɤɥɚɞɭ ɲɥɚɦɭ є: ɤɚɪɛɨɧɚɬɢ ɤɚɥɶɰɿɸ ɬɚ ɦɚɝɧɿɸ ɞɨ 85 % ɦɚɫ., ɯɥɨɪɢɞɢ з 1,3% ɦɚɫ., 
ɫɭɥɶɮɚɬɢ з 1 % ɦɚɫ., ɨɤɫɢɞ ɡɚɥɿɡɚ (ȱȱȱ) ɞɨ 0,5 % ɦɚɫ., ɜɨɥɨɝɚ з 11 % ɦɚɫ. Ɂɛɿɥɶɲɢɜɫɹ 
ɬɿɥɶɤɢ ɜɦɿɫɬ ɧɟ ɪɨɡɱɢɧɧɢɯ ɞɨɦɿɲɨɤ ɭ 4,2 ɪɚɡɢ. 

Ɍɚɤɢɦ ɱɢɧɨɦ, ɬɜɟɪɞɢɣ ɡɚɥɢɲɨɤ ɞɢɫɬɢɥɥɟɪɧɨɣ ɪɿɞɢɧɢ ɜɤɥɸɱɚє ɡɧɚɱɧɭ ɱɚɫɬɢɧɭ 
ɫɩɨɥɭɤ, ɳɨ є ɱɚɫɬɤɚɦɢ ɫɢɥɿɤɚɬɧɢɯ ɫɢɫɬɟɦ, ɹɤɿ ɜɨɥɨɞɿɸɬɶ ɜ’ɹɠɭɱɢɦɢ ɜɥɚɫɬɢɜɨɫɬɹɦɢ, ɳɨ 
ɭɤɚɡɭє ɧɚ ɩɪɢɧɰɢɩɨɜɭ ɦɨɠɥɢɜɿɫɬɶ ɨɬɪɢɦɚɧɧɹ ɜ’ɹɡɤɢɯ ɦɚɬɟɪɿɚɥɿɜ ɧɚ ɨɫɧɨɜɿ ɰɢɯ ɜɿɞɯɨɞɿɜ 



ɋɟɤɰɿɹ 1: Ɍɟɯɧɨɥɨɝɿɹ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ ɬɚ ɩɚɥɢɜɚ 
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ɫɨɞɨɜɨɝɨ ɜɢɪɨɛɧɢɰɬɜɚ. ȼ ɞɚɧɢɣ ɱɚɫ ɪɨɡɪɨɛɥɟɧɿ ɛɟɡɥɿɱ ɪɿɡɧɢɯ ɜɚɪɿɚɧɬɿɜ ɬɟɯɧɨɥɨɝɿʀ 
ɨɞɟɪɠɚɧɧɹ ɜ’ɹɡɤɢɯ ɦɚɬɟɪɿɚɥɿɜ ɧɚ ɨɫɧɨɜɿ ɞɢɫɬɢɥɟɪɧɢɯ ɲɥɚɦɿɜ ɫɨɞɨɜɢɯ ɜɢɪɨɛɧɢɰɬɜ.  
 

Ɍɚɛɥɢɰɹ 3 - ɋɤɥɚɞ ɲɥɚɦɭ ɡ ɧɚɤɨɩɢɱɭɜɚɱɚ Ʌɢɫɢɱɚɧɫɶɤɨɝɨ ɫɨɞɨɜɨɝɨ ɡɚɜɨɞɭ ɜ 1998 ɪ.  

№ 
ɩɪɨɛɢ 

Ƚɥɢɛɢɧɚ 
ɜɿɞɛɨɪɭ 
ɩɪɨɛɢ, ɦ 

ɋɤɥɚɞ, % ɦɚɫ 

ɋɚ2+
 Mg

2+
 Fe

3+
 ɋl

-
 SɈ4

2-
 NH4

+
 

ɇɟ 
ɪɨɡɱɢɧɧɿ 
ɞɨɦɿɲɤɢ 

ȼɨɥɨɝɚ 

1 ɩɨɜɟɪɯɧɹ 31,7 1,3 0,28 0,47 1,33 <0,1 9,2 12 

2 1 31,7 1,2 0,21 0,48 1,36 <0,1 6,3 14 

3 
1,5 

28,3 0,9 
ɧɟ 

ɜɢɡɧ. 0,5 1,81 <0,1 4,5 18 

4 
3 

24,2 0,7 
ɧɟ 

ɜɢɡɧ. 0,51 
ɧɟ 

ɜɢɡɧ. 0,8 2,1 29 

5 3,5 22,1 0,6 0,16 0,58 4,21 1,3 1,6 47 

 

Ɍɚɛɥɢɰɹ 4 – ɋɤɥɚɞ ɜɨɞɧɨʀ ɜɢɬɹɠɤɢ ɿɡ ɲɥɚɦɿɜ  ɲɥɚɦɨɧɚɤɨɩɢɱɭɜɚɱɚ  
№ 

ɩɪɨɛɢ 

Ƚɥɢɛɢɧɚ 
ɜɿɞɛɨɪɭ 
ɩɪɨɛɢ, ɦ 

ȼɨɥɨɝɿɫɬɶ, 
% 

ȼɨɞɧɚ ɜɢɬɹɠɤɚ 

ɪɇ,  ɫɭɯɢɣ ɡɚɥɢ-

ɲɨɤ, ɦɝ/ɥ 

ɋɚ2+
, 

ɦɝ/ɞɦ3
 

Cl
-
, 

ɦɝ/ɞɦ3
 

NH4
+
, 

ɦɝ/ɞɦ3
 

1 ɩɨɜɟɪɯɧɹ 32,6 7,65 400 4,8 35,5 6,6 

2 1 50,1 9,86 4710 49,6 124,3 4,85 

3 1,5 56,6 10,24 5040 89,2 1775 8,4 

4 3 51,4 10,82 10980 182,4 504,1 40 

5 3,5 46 10,93 410 223,2 35,5 50,5 

 

Ɉɤɪɿɦ ɰɶɨɝɨ, ɩɟɪɫɩɟɤɬɢɜɧɢɦ є ɜɢɤɨɪɢɫɬɚɧɧɹ ɬɜɟɪɞɨɝɨ ɡɚɥɢɲɤɭ ɞɢɫɬɢɥɥɟɪɧɨɣ 
ɪɿɞɢɧɢ ɞɥɹ ɦɟɥɿɨɪɚɰɿʀ ɤɢɫɥɢɯ ɿ ɫɨɥɨɧɰɟɜɢɯ ґɪɭɧɬɿɜ, ɞɥɹ ɨɬɪɢɦɚɧɧɹ ɯɿɦɿɱɧɨɨɫɚɞɠɟɧɨɝɨ 
ɤɚɪɛɨɧɚɬɭ ɤɚɥɶɰɿɸ ɬɚ ɚɧɬɢɨɠɟɥɟɞɧɢɯ ɩɪɟɩɚɪɚɬɿɜ ɞɥɹ ɦɿɫɶɤɢɯ ɞɨɪɿɝ. 

 

ɉɊɈȽɇɈɁɂɊɈȼȺɇɂȿ ɗɄɋɉɅɍȺɌȺɐɂɈɇɇɈɃ ȺɄɌɂȼɇɈɋɌɂ 
ȺȾɋɈɊȻȿɇɌɈȼ  

ɋɚɦɨɣɥɨɜ ɇ.Ⱥ.  ɞ.ɬ.ɧ., ɩɪɨɮɟɫɫɨɪ 

ɍɮɢɦɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɧɟɮɬɹɧɨɣ ɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ, ɍɮɚ, Ɋɨɫɫɢɹ 

ɉɪɢɦɟɧɟɧɢɟ ɚɞɫɨɪɛɟɧɬɨɜ ɜ ɩɪɨɦɵɲɥɟɧɧɵɯ ɩɪɨɰɟɫɫɚɯ ɷɤɨɧɨɦɢɱɟɫɤɢ ɷɮɮɟɤɬɢɜɧɨ 
ɥɢɲɶ ɩɪɢ ɢɯ ɦɧɨɝɨɤɪɚɬɧɨɦ ɢɫɩɨɥɶɡɨɜɚɧɢɢ. Ɉɞɧɚɤɨ ɜ ɦɧɨɝɨɰɢɤɥɨɜɵɯ ɩɪɨɰɟɫɫɚɯ, ɤɚɤ 
ɩɪɚɜɢɥɨ, ɧɟ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɩɨɥɧɨɟ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɞɢɧɚɦɢɱɟɫɤɨɣ ɚɞɫɨɪɛɰɢɨɧɧɨɣ 
ɫɩɨɫɨɛɧɨɫɬɢ ɫɨɪɛɟɧɬɨɜ ɨɬɧɨɫɢɬɟɥɶɧɨ ɢɯ ɩɟɪɜɨɧɚɱɚɥɶɧɨɣ ɚɤɬɢɜɧɨɫɬɢ ɢɡ-ɡɚ 
ɩɨɫɬɟɩɟɧɧɨɣ ɞɟɡɚɤɬɢɜɚɰɢɢ. ɉɨ ɦɟɪɟ ɭɜɟɥɢɱɟɧɢɹ ɱɢɫɥɚ ɰɢɤɥɨɜ ɪɚɛɨɬɵ ɚɞɫɨɪɛɟɧɬɚ 
ɧɚɛɥɸɞɚɟɬɫɹ ɭɦɟɧɶɲɟɧɢɟ ɫɤɨɪɨɫɬɢ ɞɟɡɚɤɬɢɜɚɰɢɢ, ɩɪɢɱɟɦ ɜ ɧɚɱɚɥɟ ɦɧɨɝɨɰɢɤɥɨɜɨɝɨ 
ɩɪɨɰɟɫɫɚ ɩɪɨɢɫɯɨɞɢɬ ɢɧɬɟɧɫɢɜɧɨɟ ɩɚɞɟɧɢɟ ɚɤɬɢɜɧɨɫɬɢ ɚɞɫɨɪɛɟɧɬɚ, ɚ ɡɚɬɟɦ ɨɧɚ 
ɭɦɟɧɶɲɚɟɬɫɹ ɫ ɦɟɧɶɲɟɣ ɫɤɨɪɨɫɬɶɸ ɢɥɢ ɫɬɚɛɢɥɢɡɢɪɭɟɬɫɹ.  ɗɬɨ ɹɜɥɟɧɢɟ ɩɪɢɜɟɥɨ ɤ 
ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɪɚɡɪɚɛɨɬɤɢ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ, ɤɨɬɨɪɚɹ ɫɦɨɠɟɬ ɩɪɨɝɧɨɡɢɪɨɜɚɬɶ 
ɭɪɨɜɟɧɶ ɫɧɢɠɟɧɢɹ ɚɤɬɢɜɧɨɫɬɢ ɚɞɫɨɪɛɟɧɬɚ ɜ ɯɨɞɟ ɟɝɨ ɷɤɫɩɥɭɚɬɚɰɢɢ.  

ȼ Д1Ж ɨɛɨɛɳɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɪɚɡɪɚɛɨɬɤɢ  ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ɞɟɡɚɤɬɢɜɚɰɢɢ 
ɚɞɫɨɪɛɟɧɬɨɜ ɜ ɯɨɞɟ ɢɯ ɦɧɨɝɨɰɢɤɥɨɜɨɣ ɪɚɛɨɬɵ ɤɚɤ ɚɧɚɥɨɝɚ ɯɢɦɢɱɟɫɤɨɝɨ 
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ɪɟɰɢɪɤɭɥɹɰɢɨɧɧɨɝɨ ɩɪɨɰɟɫɫɚ, ɪɚɫɫɦɨɬɪɟɧɵ ɜɚɪɢɚɧɬɵ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɨɩɢɫɚɧɢɹ 
ɩɟɪɢɨɞɢɱɟɫɤɨɝɨ ɢ ɧɟɩɪɟɪɵɜɧɨɝɨ ɚɞɫɨɪɛɰɢɨɧɧɨɝɨ ɩɪɨɰɟɫɫɚ ɢ ɩɪɢɜɟɞɟɧɵ ɩɪɢɦɟɪɵ 
ɨɫɭɲɤɢ, ɨɱɢɫɬɤɢ ɢ ɪɚɡɞɟɥɟɧɢɹ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɧɚ ɪɹɞɟ ɚɞɫɨɪɛɟɧɬɨɜ ɜ ɝɚɡɨɜɨɣ ɢ ɠɢɞɤɨɣ 
ɮɚɡɟ, ɩɨɤɚɡɚɜɲɢɟ, ɱɬɨ ɧɚ ɨɫɧɨɜɚɧɢɢ ɪɟɡɭɥɶɬɚɬɨɜ ɨɩɪɟɞɟɥɟɧɢɹ ɚɤɬɢɜɧɨɫɬɢ ɚɞɫɨɪɛɟɧɬɚ 
ɧɚ ɧɚɱɚɥɶɧɨɣ ɫɬɚɞɢɢ  ɪɚɛɨɬɵ ɚɞɫɨɪɛɟɧɬɚ ɦɨɠɧɨ ɩɪɟɞɫɤɚɡɚɬɶ ɟɝɨ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɩɪɢ 
ɞɚɥɶɧɟɣɲɟɣ ɷɤɫɩɥɭɚɬɚɰɢɢ. ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɩɪɢɜɟɞɟɧɵ ɦɚɬɟɪɢɚɥɵ ɩɨ ɦɨɞɟɥɢɪɨɜɚɧɢɸ 
ɩɪɨɰɟɫɫɚ ɨɱɢɫɬɤɢ ɤɨɛɚɥɶɬɨɜɵɯ ɪɚɫɬɜɨɪɨɜ  ɨɬ ɫɦɟɫɢ ɨɪɝɚɧɢɱɟɫɤɢɯ ɩɪɢɦɟɫɟɣ 
ɷɤɫɬɪɚɝɟɧɬɚ ωвКЧОб 272 (35%) ɢ ɠɢɞɤɢɯ ɩɚɪɚɮɢɧɨɜ (65%) ɧɨɜɵɦ ɭɝɥɟɪɨɞ-ɭɝɥɟɪɨɞɧɵɦ 
ɫɨɪɛɟɧɬɨɦ Ɍɟɯɧɨɫɨɪɛ 1Ɇ ɧɚ ɨɫɧɨɜɟ ɥɚɛɨɪɚɬɨɪɧɵɯ ɷɤɫɩɟɪɢɦɟɧɬɨɜ Д2Ж. 

ȼ ɫɜɹɡɢ ɫ ɧɟɩɨɥɧɨɬɨɣ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɞɥɹ ɞɟɬɚɥɶɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ 
ɞɟɡɚɤɬɢɜɚɰɢɢ ɚɞɫɨɪɛɟɧɬɚ ɜ ɦɧɨɝɨɰɢɤɥɨɜɨɦ ɩɪɨɰɟɫɫɟ ɢɫɩɨɥɶɡɨɜɚɧ ɩɪɢɛɥɢɠɟɧɧɵɣ 
ɜɚɪɢɚɧɬ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɬɪɢɜɢɚɥɶɧɨɣ ɞɟɡɚɤɬɢɜɚɰɢɢ, ɜ ɤɨɬɨɪɨɦ ɩɪɢɧɹɬɨ ɞɨɩɭɳɟɧɢɟ ɨ 
ɩɨɫɬɨɹɧɫɬɜɟ ɞɨɥɢ ɞɟɡɚɤɬɢɜɚɰɢɢ α ɩɨɬɟɧɰɢɚɥɶɧɨ ɞɟɡɚɤɬɢɜɢɪɭɟɦɨɣ ɩɨɜɟɪɯɧɨɫɬɢ 
ɚɞɫɨɪɛɟɧɬɚ ɧɚ ɜɫɟɯ ɰɢɤɥɚɯ ɟɝɨ ɪɚɛɨɬɵ. Ɍɨɝɞɚ ɫɬɟɩɟɧɶ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɚɞɫɨɪɛɰɢɨɧɧɨɣ 
ɚɤɬɢɜɧɨɫɬɢ ɚɞɫɨɪɛɟɧɬɚ βɯ   ɧɚ ɯ ɰɢɤɥɟ ɪɚɛɨɬɵ ɦɨɠɟɬ ɛɵɬɶ ɪɚɫɫɱɢɬɚɧɚ ɩɪɢ ɢɡɜɟɫɬɧɨɣ 
ɜɟɥɢɱɢɧɟ βn ɧɚ ɰɢɤɥɟ n ɤɚɤ 

                        (1)   

ɚ  ɞɥɹ ɪɚɫɱɟɬɚ ɞɨɥɢ ɞɟɡɚɤɬɢɜɚɰɢɢ α  ɞɨɫɬɚɬɨɱɧɨ ɢɦɟɬɶ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɡɧɚɱɟɧɢɹ 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ βn  ɢ βl  ɞɥɹ ɞɜɭɯ ɩɪɨɢɡɜɨɥɶɧɵɯ ɰɢɤɥɨɜ ɪɚɛɨɬɵ n ɢ  l.  Ɋɚɫɱɟɬ  α 

ɜɵɩɨɥɧɹɟɬɫɹ ɤɚɤ ɩɨɢɫɤ ɤɨɪɧɹ ɮɭɧɤɰɢɢ 
 

                                     (1–α)
n
(1–βl)–(1–α)

l
(1–βn)–βn+βl = 0    .                             (2)    

. 

Ⱦɥɹ ɧɟɤɨɬɨɪɵɯ ɫɨɨɬɧɨɲɟɧɢɣ ɡɧɚɱɟɧɢɣ ɰɢɤɥɨɜ n ɢ  l (l > n)  ɜɟɥɢɱɢɧɚ α ɦɨɠɟɬ ɛɵɬɶ 
ɪɚɫɫɱɢɬɚɧɚ ɚɧɚɥɢɬɢɱɟɫɤɢ, ɜ ɱɚɫɬɧɨɫɬɢ ɩɪɢ  l = 2n 

,                                           (3)      

  ɚ ɩɪɢ  l =3n 

                       (4)    

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɢ ɪɚɫɱɟɬɟ ɜɟɥɢɱɢɧɵ ɞɨɥɢ ɞɟɡɚɤɬɢɜɚɰɢɢ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ 
ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɟɛɨɥɶɲɨɝɨ ɨɛɴɟɦɚ ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɩɪɢ ɢɫɫɥɟɞɨɜɚɧɢɢ ɧɟɫɤɨɥɶɤɢɯ βn  ɢ βl  

ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɚɞɫɨɪɛɰɢɨɧɧɨɣ ɚɤɬɢɜɧɨɫɬɢ ɚɞɫɨɪɛɟɧɬɚ ɜ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɦ ɩɪɨɰɟɫɫɟ 
ɩɪɢ  ɟɝɨ ɞɚɥɶɧɟɣɲɟɣ ɰɢɤɥɢɱɟɫɤɨɣ ɪɚɛɨɬɟ. Ⱥɧɚɥɨɝɢɱɧɨ ɦɨɠɟɬ ɛɵɬɶ ɪɚɫɫɱɢɬɚɧɚ ɢ 
ɞɢɧɚɦɢɱɟɫɤɚɹ ɚɤɬɢɜɧɨɫɬɶ ɚɞɫɨɪɛɟɧɬɚ, ɢ ɭɞɟɥɶɧɵɟ ɤɨɥɢɱɟɫɬɜɚ ɨɱɢɳɟɧɧɨɝɨ ɩɪɨɞɭɤɬɚ 
ɤɚɤ ɨɞɧɢ ɢɡ ɛɚɡɨɜɵɯ ɩɚɪɚɦɟɬɪɨɜ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɚɞɫɨɪɛɰɢɨɧɧɵɯ ɭɫɬɚɧɨɜɨɤ Д1Ж. 

ɂɡ ɞɚɧɧɵɯ Д2Ж ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɫɨɪɛɰɢɢ ɩɪɢɦɟɫɟɣ ɧɚ ɥɚɛɨɪɚɬɨɪɧɨɣ ɭɫɬɚɧɨɜɤɟ 
ɨɱɢɫɬɤɢ ɜɨɞɧɵɯ ɪɚɫɬɜɨɪɨɜ ɫɨɥɟɣ ɤɨɛɚɥɶɬɚ ɫɨɪɛɟɧɬɨɦ Ɍɟɯɧɨɫɨɪɛ 1Ɇ ɛɵɥɢ 
ɢɫɩɨɥɶɡɨɜɚɧɵ ɦɚɬɟɪɢɚɥɵ ɩɨ ɚɞɫɨɪɛɰɢɨɧɧɵɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ Ɍɟɯɧɨɫɨɪɛ 1Ɇ ɧɚ 
ɩɟɪɜɵɯ ɞɜɭɯ ɰɢɤɥɚɯ ɪɚɛɨɬɵ. Ɋɟɝɟɧɟɪɚɰɢɹ ɚɞɫɨɪɛɟɧɬɚ ɨɛɟɫɩɟɱɢɜɚɥɚɫɶ ɩɨɞɚɱɟɣ 
ɜɨɞɹɧɨɝɨ ɩɚɪɚ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 145-150

0ɋ ɜ ɤɨɥɢɱɟɫɬɜɟ 10 ɝ/ɝ ɫɨɪɛɟɧɬɚ. Ⱦɢɧɚɦɢɱɟɫɤɚɹ 
ɟɦɤɨɫɬɶ ɫɜɟɠɟɝɨ ɚɞɫɨɪɛɟɧɬɚ ɢ ɚɞɫɨɪɛɟɧɬɚ ɩɨɫɥɟ ɩɟɪɜɨɣ ɢ ɜɬɨɪɨɣ ɪɟɝɟɧɟɪɚɰɢɣ 
ɫɨɫɬɚɜɥɹɥɚ 43.5, 39.2 ɢ 37.8 ɦɝ/ɝ ɫɨɪɛɟɧɬɚ, ɱɬɨ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɫɬɟɩɟɧɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ 
ɚɞɫɨɪɛɰɢɨɧɧɨɣ ɚɤɬɢɜɧɨɫɬɢ β0 = 1, β1 =0.90  ɢ β2  = 0.87.   Ɋɚɫɫɱɢɬɚɧɧɚɹ ɩɨ ɭɪɚɜɧɟɧɢɸ 
(3) ɩɨ l = 2 ɢ n =1  ɜɟɥɢɱɢɧɚ ɞɨɥɢ ɞɟɡɚɤɬɢɜɚɰɢɢ α = 0.70. Ⱦɚɥɟɟ ɩɨ ɦɨɞɢɮɢɤɚɰɢɢ 
ɭɪɚɜɧɟɧɢɹ (1) ɛɵɥɚ ɪɚɫɫɱɢɬɚɧɚ ɞɢɧɚɦɢɱɟɫɤɚɹ ɟɦɤɨɫɬɶ ɫɨɪɛɟɧɬɚ ɩɨ ɢɡɜɥɟɤɚɟɦɵɦ 
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ɨɪɝɚɧɢɱɟɫɤɢɦ ɩɪɢɦɟɫɹɦ ɧɚ ɜɫɟɯ ɩɹɬɢ ɰɢɤɥɚɯ ɪɚɛɨɬɵ ɥɚɛɨɪɚɬɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ  ɧɚ 
ɨɫɧɨɜɟ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɞɚɧɧɵɯ ɩɨ ɩɟɪɜɵɦ ɞɜɭɦ ɰɢɤɥɚɦ (ɪɢɫ).  

  
 

Ɋɢɫ. Ɂɚɜɢɫɢɦɨɫɬɶ ɞɢɧɚɦɢɱɟɫɤɨɣ ɟɦɤɨɫɬɢ ɚɞɫɨɪɛɟɧɬɚ ωвКЧОб 272 ɨɬ ɱɢɫɥɚ ɰɢɤɥɨɜ ɪɚɛɨɬɵ  
ɥɚɛɨɪɚɬɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ (ɬɨɱɤɢ – ɷɤɫɩɟɪɢɦɟɧɬ, ɥɢɧɢɹ – ɪɚɫɱɟɬ ɩɨ ɦɨɞɢɮɢɤɚɰɢɢ (1)) 

 

 Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɩɨɞɬɜɟɪɞɢɥɢ ɩɪɢɟɦɥɟɦɨɫɬɶ ɪɚɡɪɚɛɨɬɚɧɧɨɝɨ ɦɟɬɨɞɚ 
ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɚɤɬɢɜɧɨɫɬɢ ɚɞɫɨɪɛɟɧɬɨɜ ɜ ɦɧɨɝɨɰɢɤɥɨɜɨɦ ɩɪɨɰɟɫɫɟ. 
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Currently, Ukraine is an acute issue of minerals in both mining and processing. 

Therefore, most industries are trying to solve the issue of using alternative fuels. One of the 

alternative sources of raw materials is ethylene. The most famous production method is oil 

pyrolysis. However, oil as a mineral in Ukraine is not extracted, only slightly processed. 

Therefore, it is proposed to study a new method for producing ethylene by ethanol 

dehydration. This method can be considered an alternative to pyrolysis. Ethanol and 

bioethanol are used as raw materials here. Bioethanol is obtained by processing plant 

materials. There are enough such industries in Ukraine. This may even increase the ethylene 

production rate. 

Overview. Ethylene is the simplest alternative raw material. We briefly consider the 

methods for its preparation. A widely known method is the pyrolysis of petroleum products. 

The reaction products comprise a large amount of gases (ethylene, propylene, butylene, 

butadiene) and liquid products (resins). The composition of the resin includes both 

monocyclic compounds (benzene, toluene, xylenes) and polycyclic compounds (naphthalene, 

anthracene). The history of world ethylene production shows in 1976 they received 35 

million tons, and in 1980, production increased to 52 million tons. Moreover, more than 40% 
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of ethylene was used to produce polyethylene; ethyl alcohol and styrene (raw materials for 

the production of synthetic rubber) [1]. The next common method for producing ethylene is 

the oxidative dehydrogenation of ethane. Oxidative dehydrogenation is carried out by various 

oxidizing agents (oxygen, air oxygen, or an air-oxygen mixture. In this scheme, it is 

necessary to clearly solve the problems of obtaining explosive oxygen-hydrocarbon-carbon 

monoxide mixtures, which will make the technology simple and safe. Also, the technology 

allows the use of different catalysts for oxidative dehydrogenation of ethane [2].  

A new alternative method for producing ethylene is the bioethanol dehydration method. This 

method allows to exclude from the scheme the stage of separation of ethylene from the 

reaction gases. The composition of the gases is a mixture of methane, CO and hydrogen - not 

more than 0.04% wt. In this case, it is possible to obtain particularly pure ethylene without a 

gas separation stage. Currently, a popular method is the production of bioethanol by 

fermentation of plant materials. It is an alternative fuel for countries without mineral reserves 

such as oil and gas. In countries where agricultural business is especially developed, this can 

be an alternative and development prospect. It is known that food ethanol is obtained from 

grain, waste from sugar production and starch-containing products. Technical alcohol is 

obtained by processing wood or oil [3]. 

The results of the study.  
The generally accepted reaction mechanism for the conversion of alcohol-containing 

compounds is presented below. It consists of three stages. In the first step, the alcohol binds a 

hydrogen ion to form a protonated alcohol. Then at stage 2, it dissociates into a water 

molecule and a carbonium ion. And in the third stage, the carbon ion loses the hydrogen ion 

and an alkene is obtained. We see that the double bond is created in two stages: the loss of 

the hydroxyl group (stage 2) and the loss of hydrogen (stage 3) [4]. 

 

 

(1) 

 

 

(2) 

 

 

(3) 

The process was studied using the ChemCad program. It was created for computer modeling 

of chemical-technological processes in the development, modernization and optimization of 

chemical, petrochemical and oil refining industries [5]. 

As a result of a chemical transformation, we obtain a mixture, therefore, a phase separation 

separator was placed in the process model to separate ethylene from water. The schematic 

diagram of the model of chemical conversion from ethanol to ethylene is presented in Fig. 2. 

The chemical conversion of ethanol to ethylene was studied at a temperature of 150–400 °ɋ and at 

a pressure of 1–2 atm with an alcohol flow rate of 60 kg/h.  

The results of calculating the material balance in the Chemcad program are presented in Fig. 3. 

 



ɋɟɤɰɿɹ 1: Ɍɟɯɧɨɥɨɝɿɹ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ ɬɚ ɩɚɥɢɜɚ 

17 

 
Fig. 2. The scheme of the model for studying the process of obtaining ethylene from ethanol 

 

 
Fig. 3. The table of the material balance of the process of dehydration of ethanol to ethylene (220 

C, 1 atm, 100% ethanol) 

 

The effect of temperature on the formation of reaction products at different ethanol concentrations 

showed a dependence (Fig. 4). 

 
Fig. 4. The dependence of the yield of reaction products on temperature at 1 atm and 

different concentrations of ethanol 

 

The study of the process allowed us to determine some optimal parameters of the chemical 

conversion of ethanol to ethylene. IЭ аКЬ ПШЮЧН ЭСКЭ ЭСО ЩЫШМОЬЬ ЩЫШМООНЬ ЛОЬЭ КЭ 220 °ω, 1 КЭЦ КЧН 
the alcohol concentration must be maintained in the range from 80 to 100%. A stronger dilution of 

the alcohol reduces the ethylene yield as the main reaction product. 

Discussion.  
As a result of the work, the following was considered: 

1. methods for producing ethylene and in detail the process of dehydration of ethanol to 

ethylene and their main difficulties and basic parameters (temperature, pressure, etc.) are 

determined. 

2. Using a computer model created in the ChemCad program, changes in the ethylene yield 

from the main process parameters were analyzed. 

3. ⸱СО ЦКТЧ ПКЯШЫКЛХО МШЧНТЭТШЧЬ ПШЫ ЭСО ЩЫШМОЬЬ аОЫО ТНОЧЭТПТОН КЬ ПШХХШаЬ: ЭОЦЩОЫКЭЮЫО 220°ω, 
P = 1 atm, ethanol concentration from 80 to 100%. 



ɋɟɤɰɿɹ 1: Ɍɟɯɧɨɥɨɝɿɹ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ ɬɚ ɩɚɥɢɜɚ 

18 

Literature: 

1.  Smidovich E.V. Tekhnologiya pererabotki nefti i gaza. Ch. 2. Kreking neftyanogo syr’ya i 

pererabotka uglevodorodnykh gazov / ȿ. V. Smidovich. – Ɇ.: Khimiya, 1980. – 328 s. 

2.  Absattarov A.I. Alternativnye metody polucheniya etilena / Absattarov A.I., Zelentsova N.I., 

Pisarenko Yu.A. // Khimisheskaya tekhnika. – 2016. – №11. – S. 41–43 

3.  Interv’yu etilovyj spirt tekhnicheskiy i pischevoy [Elektronyj resurs] // Kafedra organicheskogo 

sintza i nanotekhnologiy NTU KhPI. – 2019. – Rezhim dostupu do resursu: 

https://web.kpi.kharkov.ua/nanochem/etilovyj-spirt-tehnicheskij-i-pishhevoj 

4.  Morrison R. Organicheskaya khimiya / R. Morrison, R. Bojd. – Ɇ.: Mir, 1974. – 1133 s. 

5.  Matematicheskoe modelirovanie khimiko-tekhnologicheskikh sistem s ispol’zovaniem 

programmy ChemCad: Uchebno-metodicheskoe posobie / Kazanskij Gos. Tekhnol. Univ. Sost.: 

N.N. Ziyatdinov, Ɍ.V. Lapteva, D.Ⱥ. Ryzhov. – Kazan’, 2008. – 160 s. 

 

ɄȺɌȺɅɂɁȺɌɈɊɕ ȾɅə ɉɈɅɍɑȿɇɂə ȺɆɂɇɈȼ ɇȺ ɈɋɇɈȼȿ ɋɅɈɀɇɕɏ 
ɆȿȾɖɋɈȾȿɊɀȺɓɂɏ ɋɈɅȿɃ 

Ȼɚɡɸɤɟɜɢɱ ɘ. Ⱥ.1, ɦɚɝɢɫɬɪ, Ȼɟɥɨɜ ȼ.ȼ.1, ɤ.ɯ.ɧ., ɞɨɰ., Ƚɨɥɨɫɦɚɧ ȿ.Ɂ.2, ɞ.ɯ.ɧ., ɩɪɨɮ., ɝ.ɧ.ɫ. 
1ȽȼɍɁ ɍɤɪɚɢɧɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɯɢɦɢɤɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ 

2ɇɨɜɨɦɨɫɤɨɜɫɤɢɣ ɢɧɫɬɢɬɭɬ ɚɡɨɬɧɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ (ɈɈɈ «ɇɂȺɉ-ɄȺɌȺɅɂɁȺɌɈɊ») 
Ʉɚɬɚɥɢɬɢɱɟɫɤɨɟ ɚɦɢɧɢɪɨɜɚɧɢɟ ɤɢɫɥɨɪɨɞɫɨɞɟɪɠɚɳɢɯ ɫɨɟɞɢɧɟɧɢɣ ɚɦɢɚɤɨɦ ɢɥɢ 

ɟɝɨ ɩɪɨɢɡɜɨɞɧɵɦɢ ɨɬɧɨɫɢɬɫɹ ɤ ɩɪɨɰɟɫɫɚɦ ɡɟɥɟɧɨɣ ɯɢɦɢɢ ɢ ɩɨɡɜɨɥɹɟɬ ɩɨɥɭɱɚɬɶ ɚɦɢɧɵ 
ɪɚɡɥɢɱɧɨɝɨ ɫɬɪɨɟɧɢɹ ɫ ɪɚɡɧɨɨɛɪɚɡɧɵɦ ɩɪɢɤɥɚɞɧɵɦ ɩɪɢɦɟɧɟɧɢɟɦ. 

ȼ ɤɚɱɟɫɬɜɟ ɤɚɬɚɥɢɡɚɬɨɪɨɜ ɞɚɧɧɨɝɨ ɩɪɨɰɟɫɫɚ ɩɪɟɞɥɚɝɚɸɬ ɛɢɮɭɧɤɰɢɨɧɚɥɶɧɵɟ 
ɤɨɦɩɨɡɢɰɢɢ, ɜɤɥɸɱɚɸɳɢɟ Cu-, Ni-, Co- ɢ ɞɪɭɝɢɟ ɩɟɪɟɯɨɞɧɵɟ ɷɥɟɦɟɧɬɵ ɜ ɨɤɫɢɞɧɨɣ 
ɮɨɪɦɟ ɧɚ ɧɨɫɢɬɟɥɹɯ, ɩɪɢɝɨɬɨɜɥɟɧɧɵɟ ɨɛɪɚɛɨɬɤɨɣ ɩɪɟɞɲɟɫɬɜɟɧɧɢɤɨɜ ɩɪɢ ɜɵɫɨɤɢɯ 
ɬɟɦɩɟɪɚɬɭɪɚɯ.  

ɉɪɢ ɧɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɨɦ ɫɢɧɬɟɡɟ ɤɚɬɚɥɢɡɚɬɨɪɨɜ ɨɛɪɚɡɭɸɬɫɹ ɨɤɫɢɞɵ, ɧɚɡɜɚɧɧɵɟ 
ɚɧɢɨɧɧɨ-ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɵɦɢ (ȺɆɈ) Д1Ж, ɤɨɬɨɪɵɟ ɫɨɞɟɪɠɚɬ ɩɪɢɦɟɫɧɵɟ ɝɪɭɩɩɵ Ɉɇ-

 ɢ 
ɋɈ3

2-. Ɍɚɤɢɟ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ȺɆɈ ɤɚɤ, ɧɚɩɪɢɦɟɪ, ɜɡɚɢɦɧɚɹ 
ɪɚɫɬɜɨɪɢɦɨɫɬɶ ɨɤɫɢɞɨɜ ɢ ɫɬɪɭɤɬɭɪɚ ɛɥɢɠɚɣɲɟɝɨ ɨɤɪɭɠɟɧɢɹ ɚɤɬɢɜɧɵɯ ɢɨɧɨɜ 
ɫɭɳɟɫɬɜɟɧɧɨ ɨɬɥɢɱɚɸɬɫɹ ɨɬ ɬɚɤɨɜɵɯ ɞɥɹ ɫɬɟɯɢɨɦɟɬɪɢɱɟɫɤɢɯ ɨɤɫɢɞɨɜ, ɱɬɨ ɞɨɥɠɧɨ 
ɨɬɪɚɠɚɬɶɫɹ ɧɚ ɤɚɬɚɥɢɬɢɱɟɫɤɨɣ ɚɤɬɢɜɧɨɫɬɢ. 

ɐɟɥɶɸ ɞɚɧɧɨɣ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɭɫɬɚɧɨɜɥɟɧɢɟ ɜɡɚɢɦɨɫɜɹɡɢ ɦɟɠɞɭ ɩɪɢɪɨɞɨɣ 
ɫɨɟɞɢɧɟɧɢɣ-ɩɪɟɞɲɟɫɬɜɟɧɧɢɤɨɜ – ɫɥɨɠɧɵɯ ɦɟɞɶɫɨɞɟɪɠɚɳɢɯ ɫɨɥɟɣ ɢ ɢɯ 
ɤɚɬɚɥɢɬɢɱɟɫɤɢɦɢ ɫɜɨɣɫɬɜɚɦɢ ɜ ɫɢɧɬɟɡɟ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɞɢɛɭɬɢɥɚɦɢɧɚ (IV) ɩɨ 
ɪɟɚɤɰɢɢ: 

 
Ʉɨɦɩɨɡɢɬɧɵɟ ɦɚɬɟɪɢɚɥɵ ɞɥɹ ɢɫɩɵɬɚɧɢɣ ɩɪɢɝɨɬɨɜɥɟɧɵ ɬɟɪɦɨɪɚɡɥɨɠɟɧɢɟɦ ɦɟɞɶ-

ɚɦɦɢɚɱɧɨ-ɤɚɪɛɨɧɚɬɧɨɝɨ ɪɚɫɬɜɨɪɚ ɫ ɪɚɫɬɜɨɪɨɦ ɯɪɨɦɚɬɚ ɚɥɸɦɢɧɢɹ (ɫɨɥɶ 1), ɫ 
ɩɨɪɨɲɤɚɦɢ ɦɨɥɢɛɞɚɬɚ ɚɥɸɦɢɧɢɹ, ɜɨɥɶɮɪɚɦɚɬɚ ɚɥɸɦɢɧɢɹ ɢ ɩɫɟɜɞɨɛɟɦɢɬɚ (ɫɨɥɢ 2-4, 

ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ). 
ȼ ɤɜɚɪɰɟɜɨɦ ɪɟɚɤɬɨɪɟ ɩɪɨɬɨɱɧɨɝɨ ɬɢɩɚ ɤɚɠɞɚɹ ɫɨɥɶ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ 

ɩɨɞɜɟɪɝɚɥɚɫɶ ɧɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɵɦ ɬɟɪɦɨɨɛɪɚɛɨɬɤɟ ɜ ɢɧɟɪɬɧɨɣ (N2, ɞɨ 523Ʉ) ɢ 
ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɨɣ (H2-N2, ɞɨ 513Ʉ) ɫɪɟɞɚɯ. Ƚɢɞɪɨɚɦɢɧɢɪɨɜɚɧɢɟ ɧ-ɛɭɬɚɧɨɥɚ (ȱ) 
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ɚɦɦɢɚɤɨɦ ɩɪɨɜɨɞɢɥɨɫɶ ɜ ɭɫɥɨɜɢɯ: ɧɚɝɪɭɡɤɚ 0,4 ɝ I/(ɝɤɚɬ∙ɱ), ɫɨɨɬɧɨɲɟɧɢɟ I:ІH3:H2 = 

1,0:2,0:6,0, ɢɧɬɟɪɜɚɥ ɬɟɦɩɟɪɚɬɭɪ 473-513 Ʉ. 
ȼ ɬɚɛɥɢɰɟ ɩɪɢɜɟɞɟɧɵ ɞɚɧɧɵɟ ɩɨ ɤɚɬɚɥɢɬɢɱɟɫɤɨɣ ɚɤɬɢɜɧɨɫɬɢ ɨɛɪɚɡɰɨɜ 1-4, 

ɢɫɩɵɬɚɧɧɵɯ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 493 Ʉ. 
Ɉɛɪɚɡɟɰ (ɫɨɫɬɚɜ, %) 

 

Ʉɨɧɜ. 
ȱ, % 

ȼɵɯɨɞɵ, % ɋɟɥ. 
IV, % ȱȱȱ IV V ɯ 

1  CuO – 62,3, Al2O3 – 11,7, Cr2O3 – 26,0 86,3 8,5 71,4 4,7 1,7 82,7 

2  CuO – 53,6, Al2O3 – 10,3, Ɇɨ2O3 – 36,1 46,2 4,2 37,3 3,2 1,4 80,7 

3  CuO – 52,4, Al2O3 – 6,7, W2O3 – 40,9 4,8 0,9 2,9 0,4 0,6 60,4 

4  CuO – 62,9, Al2O3 – 37,1 60,5 4,9 51,9 2,3 1,4 85,8 

ɉɪɟɞɥɚɝɚɟɬɫɹ ɨɛɴɹɫɧɟɧɢɟ ɩɨɥɭɱɟɧɧɵɦ ɪɟɡɭɥɶɬɚɬɚɦ. 
Ʌɢɬɟɪɚɬɭɪɚ 

1. ɏɚɫɢɧ Ⱥ.Ⱥ., Ɇɢɧɸɤɨɜɚ Ɍ.ɉ., ɘɪɶɟɜɚ Ɍ.Ɇ. Ɋɨɥɶ ɚɧɢɨɧɧɵɯ ɩɪɢɦɟɫɟɣ ɜ 
ɮɨɪɦɢɪɨɜɚɧɢɢ ɚɤɬɢɜɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɤɚɬɚɥɢɡɚɬɨɪɨɜ ɧɚ ɨɫɧɨɜɟ ɩɟɪɟɯɨɞɧɵɯ ɦɟɬɚɥɥɨɜ // 
Ʉɢɧɟɬɢɤɚ ɢ ɤɚɬɚɥɢɡ, 2014. – Ɍ. 55, № 4. – ɋ. 528–534. 

 

Ɉ ȼɈɁɆɈɀɇɈɋɌɂ ɄɅȺɋɋɂɎɂɄȺɐɂɂ ɈɉȺɋɇɕɏ ɋȼɈɃɋɌȼ 
ɒȺɏɌɈɉɅȺɋɌɈȼ ɉɈ ȽȿɇȿɌɂɑȿɋɄɂɆ ɂ ɌȿɏɇɈɅɈȽɂɑȿɋɄɂɆ 

ɉɈɄȺɁȺɌȿɅəɆ ɍȽɅȿɃ 

Ɍɚɪɚɫɨɜ ȼ.ɘ., ɤ.ɬ.ɧ., ɞɨɰ. 
ɋɯɿɞɧɨɭɤɪɚʀɧɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɿɦɟɧɿ ȼ. Ⱦɚɥɹ 

Ɉɬɪɚɛɨɬɤɚ ɲɚɯɬɨɩɥɚɫɬɨɜ ɜɨ ɦɧɨɝɢɯ ɫɥɭɱɚɹɯ ɩɪɢ ɜɟɞɟɧɢɢ ɝɨɪɧɵɯ ɪɚɛɨɬ ɨɫɥɨɠɧɹɟɬɫɹ 
ɩɪɨɹɜɥɟɧɢɟɦ ɨɩɚɫɧɵɯ ɫɜɨɣɫɬɜ ɭɝɥɟɣ. ɉɪɨɹɜɥɟɧɢɟ ɨɩɚɫɧɵɯ ɫɜɨɣɫɬɜ ɭɝɥɟɣ ɩɪɢ ɜɟɞɟɧɢɢ 
ɝɨɪɧɵɯ ɪɚɛɨɬ ɨɛɭɫɥɨɜɥɟɧɨ ɜɥɢɹɧɢɟɦ ɪɹɞɚ ɝɟɧɟɬɢɱɟɫɤɢɯ, ɝɨɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɢ 
ɝɨɪɧɨɬɟɯɧɢɱɟɫɤɢɯ ɮɚɤɬɨɪɨɜ. Ɉɧɢ ɩɪɟɞɫɬɚɜɥɹɸɬ, ɫ ɨɞɧɨɣ ɫɬɨɪɨɧɵ, ɤɚɱɟɫɬɜɟɧɧɨ-

ɤɨɥɢɱɟɫɬɜɟɧɧɵɣ ɫɨɫɬɚɜ ɭɝɥɟɣ, ɫ ɞɪɭɝɨɣ – ɝɨɪɧɨɬɟɯɧɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ ɨɬɪɚɛɨɬɤɢ 
ɲɚɯɬɨɩɥɚɫɬɨɜ. Ɉɞɧɭ ɢɡ ɝɥɚɜɧɵɯ ɪɨɥɟɣ ɜ ɩɪɨɹɜɥɟɧɢɢ ɨɩɚɫɧɵɯ ɫɜɨɣɫɬɜ ɲɚɯɬɨɩɥɚɫɬɨɜ 
ɢɝɪɚɸɬ ɝɟɧɟɬɢɱɟɫɤɢɟ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɨɫɨɛɟɧɧɨɫɬɢ ɢɫɤɨɩɚɟɦɵɯ ɭɝɥɟɣ. Ɉɧɢ 
ɫɮɨɪɦɢɪɨɜɚɥɢɫɶ ɜ ɪɟɡɭɥɶɬɚɬɟ ɞɥɢɬɟɥɶɧɵɯ ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɩɪɟɨɛɪɚɡɨɜɚɧɢɣ ɨɪɝɚɧɢɱɟɫɤɨɣ 
ɦɚɫɫɵ ɩɨɞ ɜɨɡɞɟɣɫɬɜɢɟɦ ɞɚɜɥɟɧɢɹ ɢ ɬɟɦɩɟɪɚɬɭɪɵ ɩɪɢ ɦɟɬɚɦɨɪɮɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɚɯ.  

ɉɪɨɜɟɞɟɧ ɚɧɚɥɢɡ ɧɨɪɦɚɬɢɜɧɨɣ ɛɚɡɵ ɍɤɪɚɢɧɵ ɩɨ ɞɨɛɵɱɟ ɢɫɤɨɩɚɟɦɨɝɨ ɬɜɟɪɞɨɝɨ 
ɬɨɩɥɢɜɚ, ɤɨɬɨɪɵɣ ɩɨɤɚɡɚɥ, ɱɬɨ ɫɭɳɟɫɬɜɭɸɬ ɩɪɨɬɢɜɨɪɟɱɢɹ ɜ ɩɚɪɚɦɟɬɪɚɯ ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɟ 
ɞɨɫɬɨɜɟɪɧɨɫɬɶ ɩɪɨɝɧɨɡɚ ɩɪɨɹɜɥɟɧɢɹ ɨɩɚɫɧɵɯ ɫɜɨɣɫɬɜ ɲɚɯɬɨɩɥɚɫɬɨɜ ɩɪɢ ɜɟɞɟɧɢɢ ɝɨɪɧɵɯ 
ɪɚɛɨɬ ɢ ɧɟ ɢɫɤɥɸɱɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɚɜɚɪɢɣɧɵɯ ɫɢɬɭɚɰɢɣ ɩɪɢ ɩɨɥɧɨɦ 
ɜɵɩɨɥɧɟɧɢɢ ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɢɯ ɦɟɪɨɩɪɢɹɬɢɣ. Ȼɚɡɨɣ ɞɥɹ ɭɫɬɚɧɨɜɥɟɧɢɹ ɨɩɚɫɧɵɯ ɫɜɨɣɫɬɜ 
ɲɚɯɬɨɩɥɚɫɬɨɜ ɹɜɥɹɸɬɫɹ ɫɪɟɞɧɢɣ ɩɨɤɚɡɚɬɟɥɶ ɨɬɪɚɠɟɧɢɹ ɜɢɬɪɢɧɢɬɚ, ɫɨɞɟɪɠɚɧɢɟ ɨɬɞɟɥɶɧɵɯ 
ɤɨɦɩɨɧɟɧɬɨɜ ɜ ɨɪɝɚɧɢɱɟɫɤɨɣ ɦɚɫɫɟ (ɋ0, Ɉ0, ɇ0

, N
0), ɢɡɦɟɧɟɧɢɟ ɫɨɞɟɪɠɚɧɢɹ ɜɥɚɝɢ ɢ 

ɦɢɧɟɪɚɥɶɧɵɯ ɩɪɢɦɟɫɟɣ. ɗɬɢ ɤɥɚɫɫɢɮɢɤɚɰɢɨɧɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɢɦɟɸɬ ɤɨɥɢɱɟɫɬɜɟɧɧɭɸ 
ɨɰɟɧɤɭ ɜɨ ɜɫёɦ ɪɹɞɭ ɫɬɟɩɟɧɢ ɦɟɬɚɦɨɪɮɢɡɦɚ ɭɝɥɟɣ. Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɦ ɤɥɚɫɫɢɮɢɤɚɰɢɨɧɧɵɦ 
ɩɨɤɚɡɚɬɟɥɟɦ ɞɥɹ ɜɵɹɜɥɟɧɢɹ ɨɩɚɫɧɵɯ ɫɜɨɣɫɬɜ ɚɧɬɪɚɰɢɬɨɜ ɦɨɠɟɬ ɛɵɬɶ ɥɨɝɚɪɢɮɦ ɭɞɟɥɶɧɨɝɨ 
ɷɥɟɤɬɪɨɫɨɩɪɨɬɢɜɥɟɧɢɹ ɢ ɞɪɭɝɢɟ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɟ ɩɨɤɚɡɚɬɟɥɢ, ɩɨɫɥɟ ɨɛɨɫɧɨɜɚɧɢɹ ɢɯ 
ɩɪɢɦɟɧɟɧɢɹ ɜ ɨɬɞɟɥɶɧɵɯ ɞɢɚɩɚɡɨɧɚɯ ɪɹɞɚ ɦɟɬɚɦɨɪɮɢɡɦɚ. ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ 
ɫɭɳɟɫɬɜɭɸɳɢɣ ɲɢɪɨɤɢɣ ɞɢɚɩɚɡɨɧ ɢɡɦɟɧɟɧɢɹ ɩɨɤɚɡɚɬɟɥɹ ɨɬɪɚɠɟɧɢɹ ɜɢɬɪɢɧɢɬɚ ɞɥɹ 
ɚɧɬɪɚɰɢɬɨɜ ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɡɧɚɱɢɬɟɥɶɧɵɟ ɢɡɦɟɧɟɧɢɹ ɜ ɫɬɪɭɤɬɭɪɟ ɢ ɫɜɨɣɫɬɜɚɯ ɢɫɤɨɩɚɟɦɨɝɨ 
ɬɨɩɥɢɜɚ. ɗɬɢ ɨɫɨɛɟɧɧɨɫɬɢ ɢɡɦɟɧɟɧɢɹ ɚɧɬɪɚɰɢɬɨɜ ɜ ɩɪɨɰɟɫɫɟ ɢɡ ɦɟɬɚɦɨɪɮɢɡɦɚ 
ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ ɭɫɬɚɧɨɜɥɟɧɵ ɤɥɚɫɫɢɮɢɤɚɰɢɟɣ ɩɨ ɝɟɧɟɬɢɱɟɫɤɢɦ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ 
ɩɚɪɚɦɟɬɪɚɦ 

 



ɋɟɤɰɿɹ 1: Ɍɟɯɧɨɥɨɝɿɹ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ ɬɚ ɩɚɥɢɜɚ 
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ɈȾȿɊɀȺɇɇə ȼɍȽɅȿȼɈȾɇȿȼɂɏ ɋɆɈɅ ȾɂɋɉȿɊɋȱɃɇɂɆɂ ɆȿɌɈȾȺɆɂ 
ɈɅȱȽɈɆȿɊɂɁȺɐȱȲ ɉɈȻȱɑɇɂɏ ɉɊɈȾɍɄɌȱȼ ɇȺɎɌɈɉȿɊȿɊɈȻɄɂ 

ɋɭɛɬɟɥɶɧɢɣ Ɋ.Ɉ., ɤ.ɬ.ɧ., ɞɨɰɟɧɬ, Ɉɪɨɛɱɭɤ Ɉ.Ɇ., ɤ.ɬ.ɧ.,  Ⱦɡɿɧɹɤ Ȼ.Ɉ., ɞ.ɬ.ɧ., ɩɪɨɮɟɫɨɪ 

ɇɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ "Ʌɶɜɿɜɫɶɤɚ ɩɨɥɿɬɟɯɧɿɤɚ" 

ȼɭɝɥɟɜɨɞɧɟɜɭ ɮɪɚɤɰɿɸ ω9 (423-473 Ʉ) ɨɬɪɢɦɭɸɬɶ ɧɚ ɨɫɧɨɜɿ ɩɿɪɨɤɨɧɞɟɧɫɚɬɭ 
ɩɨɛɿɱɧɢɯ ɩɪɨɞɭɤɬɿɜ ɟɬɢɥɟɧɭ. ȼɭɝɥɟɜɨɞɧɟɜɿ ɫɦɨɥɢ (ɨɥɿɝɨɦɟɪɢ) ɨɞɟɪɠɭɸɬɶɫɹ ɧɚ ɨɫɧɨɜɿ 
ɮɪɚɤɰɿʀ ɋ9 ɩɨɛɿɱɧɢɯ ɩɪɨɞɭɤɬɿɜ ɧɚɮɬɨɩɟɪɟɪɨɛɤɢ. ȼɨɧɢ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ ɹɤ 
ɩɥɿɜɤɨɭɬɜɨɪɸɸɱɿ ɪɟɱɨɜɢɧɢ ɜ ɥɚɤɨɮɚɪɛɨɜɢɯ ɩɨɤɪɢɬɬɹɯ ɬɚ ɚɧɬɢɤɨɪɨɡɿɣɧɢɯ ɤɨɦɩɨɡɢɰɿɹɯ. 

əɤ ɫɢɪɨɜɢɧɭ ɜɢɤɨɪɢɫɬɨɜɭɜɚɥɢ ɜɭɝɥɟɜɨɞɧɟɜɭ ɮɪɚɤɰɿɸ ɋ9 ɪɿɞɤɢɯ ɩɨɛɿɱɧɢɯ 
ɩɪɨɞɭɤɬɿɜ ɩɿɪɨɥɿɡɭ ɞɢɡɟɥɶɧɨɝɨ ɩɚɥɢɜɚ. Ȼɪɨɦɧɟ ɱɢɫɥɨ – 68 ɝ ψЫ2/100ɝ; ɝɭɫɬɢɧɚ – 936 

ɤɝ/ɦ3; ɜɦɿɫɬ ɧɟɧɚɫɢɱɟɧɢɯ ɫɩɨɥɭɤ 47,4%ɦɚɫ. ȼɦɿɫɬ ɫɩɨɥɭɤ ɡɞɚɬɧɢɯ ɜɫɬɭɩɚɬɢ ɭ 
ɧɡɶɤɨɬɟɦɩɟɪɚɬɭɪɧɭ ɿɧɿɰɿɣɨɜɚɧɭ ɨɥɿɝɨɦɟɪɢɡɚɰɿɸ ɡ -  33,8 %ɦɚɫ. ɭ ɬ.ɱ. ɫɬɢɪɟɧ - 16,5 %;; 

ɜɿɧɿɥɬɨɥɭɟɧɢ - 6,1 %; ɿɧɞɟɧ 6,9 %; ɚɥɿɥɛɟɧɡɟɧ – 1,3 %; ɦɟɬɢɥɿɧɞɟɧ – 1,0%; ɑ 
ɦɟɬɢɥɫɬɢɪɟɧ 2,0 %. 

ȼɢɤɨɪɢɫɬɚɧɧɹ ɞɢɫɩɟɪɫɿɣɧɢɯ ɦɟɬɨɞɿɜ ɨɥɿɝɨɦɟɪɢɡɚɰɿʀ (ɟɦɭɥɶɫɿɣɧɨʀ ɿ ɫɭɫɩɟɧɡɿɣɧɨʀ) 
ɞɨɡɜɨɥɹє ɫɭɬɬєɜɨ ɡɧɢɡɢɬɢ ɬɟɦɩɟɪɚɬɭɪɭ ɪɟɚɤɰɿʀ ɭ ɩɨɪɿɜɧɹɧɧɿ ɡ ɿɫɧɭɸɱɢɦɢ ɬɟɯɧɨɥɨɝɿɹɦɢ. 

Ɋɟɚɤɰɿɣɧɚ ɫɭɦɿɲ ɫɤɥɚɞɚєɬɶɫɹ ɡ: ɞɢɫɩɟɪɫɿɣɧɨɝɨ ɫɟɪɟɞɨɜɢɳɚ – ɜɨɞɢ; ɞɢɫɩɟɪɫɧɨʀ 
ɮɚɡɢ – ɮɪɚɤɰɿɹ ɋ9. ɪɇ ɪɟɚɤɰɿɣɧɨʀ ɫɭɦɿɲɿ ɫɬɚɧɨɜɢɬɶ 2,8. ɍ ɟɦɭɥɶɫɿɣɧɿɣ ɨɥɿɝɨɦɟɪɢɡɚɰɿʀ 
ɡɚɫɬɨɫɨɜɭɜɚɥɢ ɚɧɿɨɧɨɚɤɬɢɜɧɢɣ ɟɦɭɥɶɝɚɬɨɪ ɩɟɪɲɨɝɨ ɪɨɞɭ – ȿ-30 ɬɚ ɜɨɞɨɪɨɡɱɢɧɧɿ 
ɿɧɿɰɿɚɬɨɪɢ – ɩɟɪɫɭɥɶɮɚɬ ɤɚɥɿɸ ɬɚ ɩɟɪɨɤɫɢɞ ɝɿɞɪɨɝɟɧɭ. Ⱦɥɹ ɿɧɿɰɿɸɜɚɧɧɹ ɫɭɫɩɟɧɡɿɣɧɨʀ 
ɨɥɿɝɨɦɟɪɢɡɚɰɿʀ ɜɢɤɨɪɢɫɬɨɜɭɜɚɥɢ ɩɟɪɨɤɫɢɞ ɛɟɧɡɨʀɥɭ ɬɚ ɞɢ-ɬɪɟɬ-ɛɭɬɢɥ ɩɟɪɨɤɫɢɞ. 
ɉɨɥɿɜɿɧɿɥɨɜɢɣ ɫɩɢɪɬ ɡɚɫɬɨɫɨɜɭɜɚɜɫɹ ɞɥɹ ɫɬɚɛɿɥɿɡɚɰɿʀ ɫɭɫɩɟɧɡɿʀ.  

Ⱦɨɫɥɿɞɠɟɧɧɹ ɩɪɨɜɨɞɢɥɢ ɩɪɢ ɪɿɡɧɢɯ ɡɧɚɱɟɧɧɹɯ ɬɟɦɩɟɪɚɬɭɪɢ ɪɟɚɤɰɿʀ (303-353 Ʉ); 
ɤɨɧɰɟɧɬɪɚɰɿʀ ɿɧɿɰɿɚɬɨɪɿɜ – 0,5-1,5 %ɦɚɫ. Ɍɚ ɜɩɪɨɞɨɜɠ ɪɿɡɧɨɝɨ ɱɚɫɭ – 20-180 ɯɜ. 

ȼɫɬɚɧɨɜɥɟɧɨ ɥɿɧɿɣɧɭ ɡɚɥɟɠɧɿɫɬɶ ɞɢɧɚɦɿɤɢ ɡɪɨɫɬɚɧɧɹ ɝɭɫɬɢɧɢ ɨɥɿɝɨɦɟɪɢɡɚɬɭ ɜɿɞ 
ɬɪɢɜɚɥɨɫɬɿ ɪɟɚɤɰɿʀ ɞɥɹ ɟɦɭɥɶɫɿɣɧɨʀ ɨɥɿɝɨɦɟɪɢɡɚɰɿʀ. ɉɪɢ ɫɭɫɩɟɧɡɿɣɧɿɣ ɨɥɿɝɨɦɟɪɢɡɚɰɿʀ 
ɫɩɨɫɬɟɪɿɝɚєɬɶɫɹ ɡɧɚɱɧɢɣ ɩɪɢɪɿɫɬ ɝɭɫɬɢɧɢ ɨɥɿɝɨɦɟɪɢɡɚɬɭ ɜɩɪɨɞɨɜɠ ɩɟɪɲɢɯ 60 ɯɜ ɡ 
ɩɨɫɬɭɩɨɜɢɦ ɡɦɟɧɲɟɧɧɹɦ ɩɪɢɪɨɫɬɭ. 

ɉɨɪɿɜɧɹɧɨ ɫɢɧɬɟɡ ɜɭɝɥɟɜɨɞɧɟɜɢɯ ɫɦɨɥ ɧɚ ɨɫɧɨɜɿ ɜɭɝɥɟɜɨɞɧɟɜɨʀ ɮɪɚɤɰɿʀ ɋ9 
ɫɭɫɩɟɧɡɿɣɧɨɸ ɬɚ ɟɦɭɥɶɫɿɣɧɨɸ ɨɥɿɝɨɦɟɪɢɡɚɰɿєɸ. ȿɦɭɥɶɫɿɣɧɚ ɨɥɿɝɨɦɟɪɢɡɚɰɿɹ ɦɟɧɲɟ 
ɡɚɥɟɠɢɬɶ ɜɿɞ ɬɟɦɩɟɪɚɬɭɪɢ ɪɟɚɤɰɿʀ ɬɚ ɤɨɧɰɟɧɬɪɚɰɿʀ ɿɧɿɰɿɚɬɨɪɚ, ɭ ɩɨɪɿɜɧɹɧɧɿ ɡ 
ɫɭɫɩɟɧɡɿɣɧɨɸ. ɍ ɞɿɚɩɚɡɨɧɿ ɬɟɦɩɟɪɚɬɭɪ 313-353 Ʉ ɧɟ ɫɩɨɫɬɟɪɿɝɚєɬɶɫɹ ɡɚɥɟɠɧɨɫɬɿ ɜɢɯɨɞɭ 
ɨɥɿɝɨɦɟɪɭ ɜɿɞ ɬɟɦɩɟɪɚɬɭɪɢ ɪɟɚɤɰɿʀ. ɉɿɞɜɢɳɟɧɧɹ ɤɨɧɰɟɧɬɪɚɰɿʀ ɜɨɞɨɪɨɡɱɢɧɧɨɝɨ 
ɿɧɿɰɿɚɬɨɪɚ ɟɦɭɥɶɫɿɣɧɨʀ ɨɥɿɝɨɦɟɪɢɡɚɰɿʀ ɡ 0,5 ɞɨ 1,5 %ɦɚɫ. ɧɟ ɦɚє ɩɨɡɢɬɢɜɧɨɝɨ ɜɩɥɢɜɭ ɧɚ 
ɜɢɯɿɞ ɜɭɝɥɟɜɨɞɧɟɜɨʀ ɫɦɨɥɢ. ȼɫɬɚɧɨɜɥɟɧɨ, ɳɨ ɡɚ ɨɞɧɚɤɨɜɨʀ ɬɟɦɩɟɪɚɬɭɪɢ ɪɟɚɤɰɿʀ ɬɚ 
ɫɩɿɜɜɿɞɧɨɲɟɧɧɹ ɞɢɫɩɟɪɫɿɣɧɟ ɫɟɪɟɞɨɜɢɳɟ:ɞɢɫɩɟɪɫɧɚ ɮɚɡɚ ɨɥɿɝɨɦɟɪɢ ɨɞɟɪɠɚɧɿ 
ɨɥɿɝɨɦɟɪɢɡɚɰɿєɸ ɜ ɟɦɭɥɶɫɿɣ ɯɚɪɚɤɬɟɪɢɡɭɸɬɶɫɹ ɜɢɳɨɸ ɫɟɪɟɞɧɶɨɸ ɦɨɥɟɤɭɥɹɪɧɨɸ 
ɦɚɫɨɸ (ɞɨ 700) ɧɿɠ ɩɪɢ ɫɭɫɩɟɧɡɿɣɧɿɣ ɨɥɿɝɨɦɟɪɢɡɚɰɿʀ (з500). ɉɨɤɚɡɧɢɤ ɤɨɥɶɨɪɭ 
ɜɭɝɥɟɜɨɞɧɟɜɢɯ   ɫɦɨɥ ɧɟ ɡɚɥɟɠɢɬɶ ɜɿɞ ɦɟɬɨɞɭ ɞɢɫɩɟɪɫɿɣɧɨʀ ɨɥɿɝɨɦɟɪɢɡɚɰɿʀ.  

Ⱦɚɧɿ ȱɑ-ɫɩɟɤɬɪɨɫɤɨɩɿʀ ɚɧɚɥɿɡɿɜ ɡɪɚɡɤɿɜ ɨɥɿɝɨɦɟɪɿɜ ɬɚ ɯɪɨɦɚɬɨɝɪɚɮɿɱɧɢɯ ɚɧɚɥɿɡɿɜ 
ɜɚɤɭɭɦɧɢɯ ɞɢɫɬɢɥɹɬɿɜ ɩɨɤɚɡɭɸɬɶ, ɳɨ ɜ ɪɟɚɤɰɿɸ ɧɢɡɶɤɨɬɟɦɩɟɪɚɬɭɪɧɨʀ ɨɥɿɝɨɦɟɪɢɡɚɰɿʀ 
ɜɫɬɭɩɚɸɬɶ, ɫɬɢɪɟɧ ɬɚ ɣɨɝɨ ɩɨɯɿɞɧɿ.  Ɍɚɤɿ ɜɭɝɥɟɜɨɞɧɟɜɿ ɫɦɨɥɢ ɯɚɪɚɤɬɟɪɢɡɭɸɬɶɫɹ 
ɩɨɤɚɡɧɢɤɨɦ ɧɟɧɚɫɢɱɟɧɨɫɬɿ (ɛɪɨɦɧɢɦ ɱɢɫɥɨɦ) 25-40 ɝ ψЫ2/100 ɝ,  ɬɟɦɩɟɪɚɬɭɪɨɸ 
ɪɨɡɦ'ɹɤɲɟɧɧɹ – 346-365 Ʉ, ɤɨɥɶɨɪɨɦ ɡɚ ɣɨɞɨɦɟɬɪɢɱɧɨɸ ɲɤɚɥɨɸ – 20 ɦɝ ȱ2/100 ɦɥ.  

Ɉɞɟɪɠɚɧɿ ɨɥɿɝɨɦɟɪɢ ɡɚ ɫɜɨʀɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ ɜɿɞɩɨɜɿɞɚɸɬɶ ɜɢɦɨɝɚɦ 
Ɍɍ ɍ 6-05743160.020-99 ɧɚ ɫɦɨɥɭ ɧɚɮɬɨɩɨɥɿɦɟɪɧɭ ɥɚɤɨɮɚɪɛɨɜɭ ɫɢɧɬɟɬɢɱɧɭ. 
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ɌɊȺɇɋȿɋɌȿɊɂɎȱɄȺɐȱə ɌɊɂȽɅȱɐȿɊɂȾȱȼ ȿɌȺɇɈɅɈɆ ɍ ɉɊɂɋɍɌɇɈɋɌȱ 
ɈȻɊɈȻɅȿɇɂɏ ɅɍȽɈɆ ɄȺɌȱɈɇȱɌȱȼ Ɂ ȱɆɆɈȻȱɅȱɁɈȼȺɇɂɆɂ ȱɈɇȺɆɂ ɆȱȾȱ 
Ɇɟɥɶɧɢɤ ɘ.Ɋ., ɤ.ɬ.ɧ., ɞɨɰɟɧɬ, Ȼɟɡɞɿɥɶ ȼ. ȼ., ɫɬɭɞɟɧɬ, Ɇɟɥɶɧɢɤ ɋ.Ɋ., ɞ.ɬ.ɧ., ɩɪɨɮɟɫɨɪ 

ɇɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ «Ʌɶɜɿɜɫɶɤɚ ɩɨɥɿɬɟɯɧɿɤɚ» 

Ⱦɥɹ ɬɪɚɧɫɟɫɬɟɪɢɮɿɤɚɰɿʀ ɬɪɢɝɥɿɰɟɪɢɞɿɜ ɫɩɢɪɬɚɦɢ ɋ1–ɋ4 ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɝɨɦɨɝɟɧɧɿ ɬɚ 
ɝɟɬɟɪɨɝɟɧɧɿ ɨɫɧɨɜɧɿ ɚɛɨ ɤɢɫɥɨɬɧɿ ɤɚɬɚɥɿɡɚɬɨɪɢ Д1Ж. ɋɶɨɝɨɞɧɿ ɡɧɚɱɧɭ ɭɜɚɝɭ ɩɪɢɞɿɥɹɸɬɶ 
ɞɨɫɥɿɞɠɟɧɧɸ ɝɟɬɟɪɨɝɟɧɧɢɯ ɤɚɬɚɥɿɡɚɬɨɪɿɜ ɪɟɚɤɰɿʀ ɬɪɚɧɫɟɫɬɟɪɢɮɿɤɚɰɿʀ, ɨɫɤɿɥɶɤɢ ɜɨɧɢ 
ɜɨɥɨɞɿɸɬɶ ɪɹɞɨɦ ɩɟɪɟɜɚɝ ɩɨɪɿɜɧɹɧɨ ɡ ɝɨɦɨɝɟɧɧɢɦɢ: ɧɟ ɜɢɤɥɢɤɚɸɬɶ ɨɦɢɥɟɧɧɹ 
ɬɪɢɝɥɿɰɟɪɢɞɿɜ, ɥɟɝɤɨ ɜɿɞɞɿɥɹɸɬɶɫɹ ɜɿɞ ɪɟɚɤɰɿɣɧɨʀ ɫɭɦɿɲɿ, ɦɨɠɭɬɶ ɛɭɬɢ ɜɢɤɨɪɢɫɬɚɧɿ 
ɩɨɜɬɨɪɧɨ Д1Ж. ȱɦɦɨɛɿɥɿɡɚɰɿɹ ɿɨɧɿɜ ɦɟɬɚɥɿɜ ɧɚ ɤɚɬɿɨɧɿɬɿ Ʉɍ-2-8 ɡ ɩɨɞɚɥɶɲɢɦ ɣɨɝɨ 
ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɹɤ ɤɚɬɚɥɿɡɚɬɨɪɚ ɬɪɚɧɫɟɫɬɟɪɢɮɿɤɚɰɿʀ ɪɨɫɥɢɧɧɢɯ ɨɥɿɣ ɫɩɢɪɬɚɦɢ ɋ2-ɋ4 

ɞɨɡɜɨɥɹє ɡɞɿɣɫɧɸɜɚɬɢ ɪɟɚɤɰɿɸ ɡɚ ɩɨɪɿɜɧɹɧɨ ɦ’ɹɤɢɯ ɭɦɨɜ ɿ ɜɿɞɧɨɫɧɨ ɧɟɜɟɥɢɤɨɝɨ ɦɨɥɶɧɨɝɨ 
ɧɚɞɥɢɲɤɭ ɫɩɢɪɬɭ ɬɚ ɞɨɫɹɝɚɬɢ ɩɪɚɤɬɢɱɧɨ ɩɨɜɧɨɝɨ ɩɟɪɟɬɜɨɪɟɧɧɹ ɬɪɢɝɥɿɰɟɪɢɞɿɜ Д2Ж.  

Ɂ ɦɟɬɨɸ ɞɨɫɥɿɞɠɟɧɧɹ ɜɩɥɢɜɭ ɡɦɿɧɢ ɥɿɝɚɧɞɧɨɝɨ ɨɬɨɱɟɧɧɹ ɿɨɧɭ ɦɟɬɚɥɭ, 
ɿɦɦɨɛɿɥɿɡɨɜɚɧɨɝɨ ɿɨɧɨɨɛɦɿɧɧɨɸ ɫɦɨɥɨɸ, ɞɨɫɥɿɞɠɟɧɨ ɡɚɤɨɧɨɦɿɪɧɨɫɬɿ ɬɪɚɧɫɟɫɬɟɪɢɮɿɤɚɰɿʀ 
ɬɪɢɝɥɿɰɟɪɢɞɿɜ ɫɨɧɹɲɧɢɤɨɜɨʀ,  ɪɿɩɚɤɨɜɨʀ ɬɚ ɥɥɹɧɨʀ ɨɥɿʀ ɟɬɚɧɨɥɨɦ ɭ ɩɪɢɫɭɬɧɨɫɬɿ ɤɚɬɿɨɧɿɬɭ 
Ʉɍ-2-8 ɿɡ ɿɦɦɨɛɿɥɿɡɨɜɚɧɢɦɢ ɿɨɧɚɦɢ Cu

2+, ɨɛɪɨɛɥɟɧɨɝɨ ɩɪɨɬɹɝɨɦ 90 ɯɜ ɬɚ 7 ɞɿɛ ɪɨɡɱɢɧɨɦ 
ɝɿɞɪɨɤɫɢɞɭ ɧɚɬɪɿɸ ɤɨɧɰɟɧɬɪɚɰɿєɸ 0,1 ɦɨɥɶ/ɥ. Ⱦɥɹ ɩɨɪɿɜɧɹɧɧɹ ɪɟɚɤɰɿɸ ɬɪɚɧɫɟɫɬɟɪɢɮɿɤɚɰɿʀ 
ɬɚɤɨɠ ɞɨɫɥɿɞɠɟɧɨ ɜ ɩɪɢɫɭɬɧɨɫɬɿ ɧɟ ɨɛɪɨɛɥɟɧɨɝɨ ɥɭɝɨɦ ɤɚɬɿɨɧɿɬɭ Ʉɍ-2-8 ɿɡ 
ɿɦɦɨɛɿɥɿɡɨɜɚɧɢɦɢ ɿɨɧɚɦɢ Cu

2+
. Ɍɪɚɧɫɟɫɬɟɪɢɮɿɤɚɰɿɸ ɜɤɚɡɚɧɢɯ ɨɥɿʀ ɡɞɿɣɫɧɸɜɚɥɢ ɟɬɚɧɨɥɨɦ, 

ɞɠɟɪɟɥɨɦ ɹɤɨɝɨ ɛɭɥɚ ɟɫɬɟɪɨ-ɚɥɶɞɟɝɿɞɧɚ ɮɪɚɤɰɿɹ ɜɢɪɨɛɧɢɰɬɜɚ ɯɚɪɱɨɜɨɝɨ ɟɬɢɥɨɜɨɝɨ ɫɩɢɪɬɭ, 
ɡɚ ɬɟɦɩɟɪɚɬɭɪɢ 348 Ʉ, ɜɦɿɫɬɭ ɤɚɬɚɥɿɡɚɬɨɪɚ ɜ ɪɟɚɤɰɿɣɧɿɣ ɫɭɦɿɲɿ – 1 ɦɚɫ. % ɿ ɦɨɥɶɧɨɝɨ 
ɫɩɿɜɜɿɞɧɨɲɟɧɧɹ ɬɪɢɝɥɿɰɟɪɢɞɢ : ɟɬɚɧɨɥ – 1 : 4. Ɂ ɪɟɚɤɰɿɣɧɨʀ ɫɭɦɿɲɿ ɩɟɪɿɨɞɢɱɧɨ ɜɿɞɛɢɪɚɥɢ 

ɩɪɨɛɢ, ɜ ɹɤɢɯ ɯɪɨɦɚɬɨɝɪɚɮɿɱɧɨ ɜɢɡɧɚɱɚɥɢ ɜɦɿɫɬ ɟɬɚɧɨɥɭ. Ɂɚ ɜɢɡɧɚɱɟɧɢɦ ɜɦɿɫɬɨɦ ɫɩɢɪɬɭ 

ɪɨɡɪɚɯɨɜɭɜɚɥɢ ɤɨɧɜɟɪɫɿɸ ɫɩɢɪɬɭ ɬɚ ɬɪɢɝɿɥɰɟɪɢɞɿɜ [2]. 

ȼɫɬɚɧɨɜɥɟɧɨ, ɳɨ ɧɚɣɜɢɳɭ ɲɜɢɞɤɿɫɬɶ ɪɟɚɤɰɿʀ ɬɚ ɩɪɚɤɬɢɱɧɨ ɩɨɜɧɭ ɤɨɧɜɟɪɫɿɸ 

ɬɪɢɝɥɿɰɟɪɢɞɿɜ ɫɨɧɹɲɧɢɤɨɜɨʀ ɨɥɿʀ ɡɚ 120 ɯɜ ɡɚɛɟɡɩɟɱɭє ɜɢɤɨɪɢɫɬɚɧɧɹ ɹɤ ɤɚɬɚɥɿɡɚɬɨɪɚ 

ɤɚɬɿɨɧɿɬɭ Ʉɍ-2-8 ɿɡ ɿɦɦɨɛɿɥɿɡɨɜɚɧɢɦɢ ɿɨɧɚɦɢ Cu
2+

 ɬɚ ɤɚɬɿɨɧɿɬɭ Ʉɍ-2-8 ɿɡ ɿɦɦɨɛɿɥɿɡɨɜɚɧɢɦɢ 
ɿɨɧɚɦɢ Cu

2+, ɨɛɪɨɛɥɟɧɨɝɨ ɪɨɡɱɢɧɨɦ ɝɿɞɪɨɤɫɢɞɭ ɧɚɬɪɿɸ ɤɨɧɰɟɧɬɪɚɰɿєɸ 0,1 ɦɨɥɶ/ɥ 
ɩɪɨɬɹɝɨɦ 90 ɯɜ. ɉɿɜɬɨɪɚɝɨɞɢɧɧɚ ɨɛɪɨɛɤɚ ɤɚɬɿɨɧɿɬɭ Ʉɍ-2-8 ɿɡ ɿɦɦɨɛɿɥɿɡɨɜɚɧɢɦɢ ɿɨɧɚɦɢ 
Cu

2+
 ɪɨɡɱɢɧɨɦ ɥɭɝɭ ɬɚɤɨɠ ɡɚɛɟɡɩɟɱɭє ɩɿɞɜɢɳɟɧɧɹ ɣɨɝɨ ɤɚɬɚɥɿɬɢɱɧɨʀ ɚɤɬɢɜɧɨɫɬɿ ɜ ɩɪɨɰɟɫɿ 

ɬɪɚɧɫɟɫɬɟɪɢɮɿɤɚɰɿʀ ɪɿɩɚɤɨɜɨʀ ɬɚ ɥɥɹɧɨʀ ɨɥɿɣ. 
Ʌɭɠɧɚ ɨɛɪɨɛɤɚ ɤɚɬɿɨɧɿɬɭ Ʉɍ-2-8 ɿɡ ɿɦɦɨɛɿɥɿɡɨɜɚɧɢɦɢ ɿɨɧɚɦɢ Cu

2+
 ɬɚɤɨɠ ɜɩɥɢɜɚє ɧɚ 

ɤɨɧɜɟɪɫɿɸ ɩɪɢɫɭɬɧɿɯ ɜ ɨɥɿɹɯ ɜɿɥɶɧɢɯ ɠɢɪɧɢɯ ɤɢɫɥɨɬ. Ɂɨɤɪɟɦɚ, ɩɪɢ ɬɪɚɧɫɟɫɬɟɪɢɮɿɤɚɰɿʀ 
ɞɨɫɥɿɞɠɟɧɢɯ ɨɥɿɣ ɭ ɩɪɢɫɭɬɧɨɫɬɿ ɨɛɪɨɛɥɟɧɨɝɨ ɪɨɡɱɢɧɨɦ ɝɿɞɪɨɤɫɢɞɭ ɧɚɬɪɿɸ ɤɨɧɰɟɧɬɪɚɰɿєɸ 
0,1 ɦɨɥɶ/ɥ ɩɪɨɬɹɝɨɦ 90 ɯɜ ɤɚɬɿɨɧɿɬɭ Ʉɍ-2-8 ɿɡ ɿɦɦɨɛɿɥɿɡɨɜɚɧɢɦɢ ɿɨɧɚɦɢ Cu

2+, ɤɨɧɜɟɪɫɿɹ 
ɜɿɥɶɧɢɯ ɠɢɪɧɢɯ ɤɢɫɥɨɬ ɫɬɚɧɨɜɢɬɶ ɜɿɞ 21,6 % (ɫɨɧɹɲɧɢɤɨɜɚ ɨɥɿɹ) ɞɨ 74,1 % (ɪɿɩɚɤɨɜɚ ɨɥɿɹ). 
ɉɪɢ ɡɚɫɬɨɫɭɜɚɧɧɿ ɤɚɬɚɥɿɡɚɬɨɪɚ, ɹɤɢɣ ɨɛɪɨɛɥɹɥɢ ɪɨɡɱɢɧɨɦ ɥɭɝɭ ɩɪɨɬɹɝɨɦ 7 ɞɿɛ, ɤɨɧɜɟɪɫɿɹ 
ɜɿɥɶɧɢɯ ɠɢɪɧɢɯ ɤɢɫɥɨɬ ɫɬɚɧɨɜɢɬɶ 12,5 % ɩɪɢ ɬɪɚɧɫɟɫɬɟɪɢɮɿɤɚɰɿʀ ɥɥɹɧɨʀ ɨɥɿʀ, ɚ ɩɪɢ 
ɬɪɚɧɫɟɫɬɟɪɢɮɿɤɚɰɿʀ ɫɨɧɹɲɧɢɤɨɜɨʀ ɬɚ ɪɿɩɚɤɨɜɨʀ ɨɥɿʀ ɫɩɨɫɬɟɪɿɝɚєɬɶɫɹ ɧɟɡɧɚɱɧɟ ɡɛɿɥɶɲɟɧɧɹ 
ɤɢɫɥɨɬɧɨɝɨ ɱɢɫɥɚ ɪɟɚɤɰɿɣɧɨʀ ɫɭɦɿɲɿ, ɳɨ ɫɜɿɞɱɢɬɶ ɩɪɨ ɝɿɞɪɨɥɿɡ ɬɪɢɝɥɿɰɟɪɢɞɿɜ. 

Ɉɬɠɟ, ɡɦɿɧɚ ɥɿɝɚɧɞɧɨɝɨ ɨɬɨɱɟɧɧɹ ɤɚɬɚɥɿɡɚɬɨɪɿɜ ɬɪɚɧɫɟɫɬɟɪɢɮɿɤɚɰɿʀ – ɿɨɧɨɨɛɦɿɧɧɢɯ 
ɫɦɨɥ ɡ ɿɦɦɨɛɿɥɿɡɨɜɚɧɢɦɢ ɿɨɧɚɦɢ ɦɟɬɚɥɿɜ – є ɩɟɪɫɩɟɤɬɢɜɧɢɯ ɧɚɩɪɹɦɤɨɦ ʀɯ ɜɞɨɫɤɨɧɚɥɟɧɧɹ.  
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ɈɉɕɌɕ ȺɐɂɅɂɊɈȼȺɇɂə 4-ȺɆɂɇɈ-1,2,4-ɌɊɂȺɁɈɅȺ 
ɂɜɚɯ Ⱥ. Ⱥ., ɇɚɡɚɪɨɜ ȼ. ɇ. ɤ.ɬ.ɧ., ɞɨɰ. ɩɪɨɮɟɫɨɪ 

ɇɚɰɿɨɧɚɥɶɧɢɣ ɬɟɯɧɿɱɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ «ɏɚɪɤɿɜɫɶɤɢɣ ɩɨɥɿɬɟɯɧɿɱɧɢɣ ɿɧɫɬɢɬɭɬ» 

ɉɪɨɢɡɜɨɞɧɵɟ 4-ɚɦɢɧɨ-1,2,4-ɬɪɢɚɡɨɥɚ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɧɚɯɨɞɹɬ ɪɚɡɧɨɨɛɪɚɡɧɨɟ 
ɩɪɢɦɟɧɟɧɢɹ ɜ ɫɟɥɶɫɤɨɦ ɯɨɡɹɣɫɬɜɟ, ɜ ɦɟɞɢɰɢɧɟ, ɜ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɬɨɧɤɨɝɨ 
ɨɪɝɚɧɢɱɟɫɤɨɝɨ ɫɢɧɬɟɡɚ. ɂɡɜɟɫɬɧɵ ɦɧɨɝɨɱɢɫɥɟɧɧɵɟ ɫɨɟɞɢɧɟɧɢɹ ɫ ɹɞɪɨɦ 1,2,4-ɬɪɢɚɡɨɥɚ, 
ɤɨɬɨɪɵɟ ɭɫɩɟɲɧɨ ɢɫɩɨɥɶɡɭɸɬ ɜ ɤɚɱɟɫɬɜɟ ɦɟɞɢɰɢɧɫɤɢɯ ɩɪɟɩɚɪɚɬɨɜ, ɝɟɪɛɢɰɢɞɨɜ, 
ɮɭɧɝɢɰɢɞɨɜ, ɫɪɟɞɫɬɜ ɡɚɳɢɬɵ ɪɚɫɬɟɧɢɣ. 

ȼɵɫɨɤɚɹ ɪɟɚɤɰɢɨɧɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ 4-ɚɦɢɧɨ-1,2,4-ɬɪɢɚɡɨɥɚ, ɨɛɭɫɥɨɜɥɟɧɧɚɹ 
ɧɚɥɢɱɢɟɦ ɩɟɪɜɢɱɧɨɣ ɚɦɢɧɨ-ɝɪɭɩɩɵ ɢ ɋɇ-ɤɢɫɥɨɬɧɨɝɨ ɰɟɧɬɪɚ ɜ ɹɞɪɟ 1,2,4-ɬɪɢɚɡɨɥɚ, 
ɩɨɡɜɨɥɹɟɬ ɩɨɥɭɱɚɬɶ ɜɫɟ ɧɨɜɵɟ (ɧɟɢɡɭɱɟɧɧɵɟ) ɩɪɨɢɡɜɨɞɧɵɟ ɢ ɧɚɯɨɞɢɬɶ ɞɥɹ ɧɢɯ 
ɧɚɢɥɭɱɲɟɟ ɩɪɢɦɟɧɟɧɢɟ. 

ȼ ɫɜɨɟɦ ɢɫɫɥɟɞɨɜɚɧɢɢ ɦɵ ɡɚɞɚɥɢɫɶ ɰɟɥɶɸ ɩɨɞɨɛɪɚɬɶ ɭɫɥɨɜɢɹ ɫɢɧɬɟɡɚ, ɩɪɨɜɟɫɬɢ 
ɚɰɢɥɢɪɨɜɚɧɢɟ ɩɨ ɚɦɢɧɨ-ɝɪɭɩɩɟ 4-ɚɦɢɧɨ-1,2,4-ɬɪɢɚɡɨɥɚ ɢ ɩɨɥɭɱɢɬɶ ɪɹɞ ɚɦɢɞɨɜ ɤɢɫɥɨɬ, 
ɤɨɬɨɪɵɟ ɩɨɬɟɧɰɢɚɥɶɧɨ ɦɨɝɭɬ ɨɛɥɚɞɚɬɶ ɨɬɞɟɥɶɧɵɦɢ ɜɢɞɚɦɢ ɛɢɨɥɨɝɢɱɟɫɤɨɣ ɚɤɬɢɜɧɨɫɬɢ. 

Ⱦɥɹ ɩɪɨɜɟɞɟɧɢɹ ɫɢɧɬɟɡɚ ɛɵɥɢ ɢɫɩɨɥɶɡɨɜɚɧɵ ɤɚɤ ɪɚɫɩɪɨɫɬɪɚɧёɧɧɵɟ ɤɢɫɥɨɬɵ: 
ɦɭɪɚɜɶɢɧɚɹ ɢ ɭɤɫɭɫɧɚɹ, ɬɚɤ ɢ ɫɪɚɜɧɢɬɟɥɶɧɨ ɪɟɞɤɨ ɭɩɨɬɪɟɛɥɹɟɦɵɟ: 1,3-

ɰɢɤɥɨɩɟɧɬɚɧɞɢɤɚɪɛɨɧɨɜɚɹ, ɦɢɧɞɚɥɶɧɚɹ, 9-ɮɥɭɨɪɟɧɨɧ-4-ɤɚɪɛɨɧɨɜɚɹ, ɞɢɮɟɧɨɜɚɹ 
ɤɢɫɥɨɬɚ. 

ȼ ɬɚɛɥɢɰɟ ɩɪɢɜɟɞɟɧɵ ɨɫɧɨɜɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɚɰɢɥɢɪɨɜɚɧɢɹ, ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ 
ɩɨɥɭɱɟɧɧɵɯ ɩɪɨɞɭɤɬɨɜ, ɚ ɬɚɤɠɟ ɭɤɚɡɚɧɵ ɫɩɟɰɢɮɢɱɟɫɤɢɟ ɨɫɨɛɟɧɧɨɫɬɢ ɩɪɨɜɟɞɟɧɢɹ 
ɪɟɚɤɰɢɢ, ɩɪɢɜɨɞɹɳɢɟ ɤ ɩɨɥɭɱɟɧɢɸ ɩɪɨɞɭɤɬɨɜ ɫ ɦɚɤɫɢɦɚɥɶɧɵɦ ɜɵɯɨɞɨɦ. 

 

ɋɬɪɭɤɬɭɪɚ  
ɰɟɥɟɜɨɝɨ 

ɫɨɟɞɢɧɟɧɢɹ 

ɋɬɪɭɤɬɭɪɚ  
ɪɚɞɢɤɚɥɚ, 

R 

ɋɩɟɰɢɮɢɱɟɫɤɢɟ 

ɭɫɥɨɜɢɹ  
ɩɨɥɭɱɟɧɢɹ 

ȼɵɯɨɞ 

ɨɬ ɬɟɨɪɢɢ, 
% 

Ɍɟɦɩɟɪɚɬɭɪɚ 
ɩɥɚɜɥɟɧɢɹ, ºɋ 

ɪɚɫɬɜɨɪɢɬɟɥɶ 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

ɤɢɩɹɱɟɧɢɟ ɜ 
ɤɢɫɥɨɬɟ 

 

88 

117 

ɷɬɚɧɨɥ 

ɧɚɝɪɟɜɚɧɢɟ ɫ 
ɭɤɫɭɫɧɵɦ 

ɚɧɝɢɞɪɢɞɨɦ 

 

82 

 

129 

ɷɬɚɧɨɥ 

 

ɤɢɩɹɱɟɧɢɟ ɫ 
ɤɢɫɥɨɬɨɣ ɜ 

ȾɆɎȺ 

 

51 

 

183 

ɢɡɨɩɪɨɩɚɧɨɥ 

 

ɨɛɪɚɛɨɬɤɚ 
ɚɧɝɢɞɪɢɞɨɦ  

ɤɢɫɥɨɬɵ 

 

56 

 

178 

ɢɡɨɩɪɨɩɚɧɨɥ 

 

ɨɛɪɚɛɨɬɤɚ 
ɯɥɨɪɚɧɝɢɞɪɢɞɨɦ 

 

76 

216 

ȾɆɎȺ 

 

ɨɛɪɚɛɨɬɤɚ  
ɞɢɮɟɧɨɜɵɦ 

ɚɧɝɢɞɪɢɞɨɦ  
 

 

 

79 

 

224 

ȾɆɎȺ 

 

ɋɬɪɭɤɬɭɪɚ ɜɫɟɯ ɧɨɜɵɯ ɩɨɥɭɱɟɧɧɵɯ ɫɨɟɞɢɧɟɧɢɣ ɞɨɤɚɡɚɧɚ ɧɚ ɨɫɧɨɜɚɧɢɢ 
ɷɥɟɦɟɧɬɧɨɝɨ ɚɧɚɥɢɡɚ ɢ ɉɆɊ ɫɩɟɤɬɪɨɜ. 
 



ɋɟɤɰɿɹ 1: Ɍɟɯɧɨɥɨɝɿɹ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ ɬɚ ɩɚɥɢɜɚ

23 

ɈɉɊȿȾȿɅȿɇɂȿ  ɎɂɁɂɄɈ-ɏɂɆɂɑȿɋɄɂɏ ɋȼɈɃɋɌȼ ɄȺɌȺɅɂɁȺɌɈɊȺ 
ȽɂȾɊɈɈɑɂɋɌɄɂ  ȾɂɁȿɅɖɇɈȽɈ ɌɈɉɅɂȼȺ

ɀɢɥɢɧɚ ȼ.Ⱥ., Ʌɚɩɲɢɧ ɂ.Ƚ., ɋɚɦɨɣɥɨɜ ɇ.Ⱥ.  ɞ.ɬ.ɧ., ɩɪɨɮɟɫɫɨɪ
ɍɮɢɦɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɧɟɮɬɹɧɨɣ ɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ, ɍɮɚ, Ɋɨɫɫɢɹ

ɉɪɨɢɡɜɨɞɫɬɜɨ ɜɵɫɨɤɨɤɚɱɟɫɬɜɟɧɧɨɝɨ ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ 
ɟɜɪɨɩɟɣɫɤɢɦɢ ɫɬɚɧɞɚɪɬɚɦɢ, ɨɛɟɫɩɟɱɢɜɚɸɳɟɟ ɬɪɟɛɭɟɦɨɟ ɫɨɞɟɪɠɚɧɢɟ ɫɟɪɵ ɧɚ 
ɭɫɬɚɧɨɜɤɚɯ ɝɢɞɪɨɨɱɢɫɬɤɢ, ɧɟɜɨɡɦɨɠɧɨ ɛɟɡ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɦɟɬɨɞɨɜ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ 
ɦɟɬɨɞɨɜ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɡɧɚɱɟɧɢɣ ɩɚɪɚɦɟɬɪɨɜ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɩɪɨɰɟɫɫɚ (ɬɟɦɩɟɪɚɬɭɪɚ, 
ɞɚɜɥɟɧɢɟ, ɪɚɫɯɨɞ ɤɜɟɧɱɢɝɚ ɢ ɞɪ.), ɢɡɦɟɧɹɸɳɢɯɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɚɫɯɨɞɚ ɢ ɫɨɫɬɚɜɚ 
ɫɵɪɶɹ, ɫɜɨɣɫɬɜ ɤɚɬɚɥɢɡɚɬɨɪɚ. ȼ ɱɚɫɬɧɨɫɬɢ, ɪɚɫɱɟɬ ɬɟɦɩɟɪɚɬɭɪɵ ɪɟɚɤɰɢɨɧɧɨɣ ɫɦɟɫɢ ɜ 
ɪɟɚɤɬɨɪɟ ɧɟɜɨɡɦɨɠɟɧ ɛɟɡ ɧɚɥɢɱɢɹ ɱɢɫɥɟɧɧɵɯ ɡɧɚɱɟɧɢɣ ɤɨɧɫɬɚɧɬɵ ɫɤɨɪɨɫɬɢ 
ɞɟɫɭɥɶɮɭɪɢɡɚɰɢɢ.

ɐɟɥɶɸ ɩɪɨɜɟɞɟɧɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ɨɰɟɧɤɚ ɢɡɦɟɧɟɧɢɹ ɮɢɡɢɤɨ-

ɯɢɦɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ Co-Mo ɤɚɬɚɥɢɡɚɬɨɪɚ ɝɢɞɪɨɨɱɢɫɬɤɢ ɩɪɨɦɵɲɥɟɧɧɨɣ 
ɭɫɬɚɧɨɜɤɢ Ƚ-43-107Ɇ/1 «ɍɇɉɁ» ɜ ɬɟɱɟɧɢɟ ɞɜɭɯ ɥɟɬ ɷɤɫɩɥɭɚɬɚɰɢɢ. Ⱦɥɹ ɷɬɨɝɨ ɛɵɥɚ 
ɩɨɜɟɞɟɧɚ ɫɟɪɢɹ ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɩɨ ɝɢɞɪɨɨɱɢɫɬɤɟ ɮɪɚɤɰɢɢ ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ 180-320
ᄶɋ, ɫɨɞɟɪɠɚɳɟɣ ɫɭɦɦɚɪɧɨ 22570 ppm ɨɛɳɟɣ ɫɟɪɵ ɧɚ ɩɪɨɬɨɱɧɨɣ ɥɚɛɨɪɚɬɨɪɧɨɣ 
ɭɫɬɚɧɨɜɤɟ ɩɪɢ ɞɚɜɥɟɧɢɢ ɜɨɞɨɪɨɞɚ 5 Ɇɉɚ ɜ ɞɢɚɩɚɡɨɧɟ ɬɟɦɩɟɪɚɬɭɪ 250-420 ℃ ɩɪɢ 
ɤɪɚɬɧɨɫɬɢ ɜɨɞɨɪɨɞ-ɫɵɪɶɟ 400:1 ɢ ɭɞɟɥɶɧɨɣ ɫɤɨɪɨɫɬɢ ɩɨɞɚɱɢ ɫɵɪɶɹ 2-10 ɱ-1. ȼ ɯɨɞɟ 
ɨɩɵɬɨɜ ɢɫɩɵɬɵɜɚɥɢɫɶ ɨɛɪɚɡɰɵ ɫɜɟɠɟɝɨ ɤɚɬɚɥɢɡɚɬɨɪɚ ɮɢɪɦɵ AбОЧЬ ɢ ɟɝɨ ɠɟ ɩɨɫɥɟ 
ɞɜɭɯɥɟɬɧɟɣ ɷɤɫɩɥɭɚɬɚɰɢɢ. ɋɨɞɟɪɠɚɧɢɟ ɨɛɳɟɣ ɫɟɪɵ ɜ ɩɪɨɛɚɯ ɝɢɞɪɨɝɟɧɢɡɚɬɚ 
ɥɚɛɨɪɚɬɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ ɨɩɪɟɞɟɥɹɥɨɫɶ ɧɚ ɩɪɢɛɨɪɟ Spektroskan-S ɫ ɩɨɝɪɟɲɧɨɫɬɶɸ 
ɢɡɦɟɪɟɧɢɹ ɤɨɧɰɟɧɬɪɚɰɢɢ 10 ppm. ɋɨɩɨɫɬɚɜɥɟɧɚ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɝɢɞɪɨɨɱɢɫɬɤɢ ɧɚ 
ɫɜɟɠɟɦ ɢ ɨɬɪɚɛɨɬɚɜɲɟɦ ɤɚɬɚɥɢɡɚɬɨɪɚɯ.

ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɞɥɹ ɨɛɨɢɯ ɨɛɪɚɡɰɨɜ ɤɚɬɚɥɢɡɚɬɨɪɚ ɛɵɥɢ 
ɪɚɫɫɱɢɬɚɧɵ ɤɨɧɫɬɚɧɬɵ ɫɤɨɪɨɫɬɢ ɪɟɚɤɰɢɢ ɝɢɞɪɨɨɱɢɫɬɤɢ ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ ɜ ɲɢɪɨɤɨɦ 
ɞɢɚɩɚɡɨɧɟ ɬɟɦɩɟɪɚɬɭɪ, ɤɨɬɨɪɵɟ ɜ ɤɨɨɪɞɢɧɚɬɚɯ ɥɢɧɟɣɧɨɣ ɚɧɚɦɨɪɮɨɡɵ ɭɪɚɜɧɟɧɢɹ 
Ⱥɪɪɟɧɢɭɫɚ ɞɚɜɚɥɢ ɥɢɧɟɣɧɵɟ ɡɚɜɢɫɢɦɨɫɬɢ (ɪɢɫ).

ɢ ɤɪɟɦɧɢɹ, ɫɨɫɬɚɜɥɹɸɳɢɟ ɜ ɫɨɜɨɤɭɩɧɨɫɬɢ ɨɤɨɥɨ 4.6% ɦɚɫɫ, ɫɨɨɬɧɨɲɟɧɢɟ Ɇɨ/ɋɨ
ɜɨɡɪɨɫɥɨ ɞɨ 5.4 ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ 4.4 ɞɥɹ ɫɜɟɠɟɝɨ ɤɚɬɚɥɢɡɚɬɨɪɚ, ɭ ɨɬɪɚɛɨɬɚɧɧɨɝɨ 
ɤɚɬɚɥɢɡɚɬɨɪɚ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫɨ ɫɜɟɠɢɦ ɧɚ 40% ɭɦɟɧɶɲɢɥɚɫɶ  ɭɞɟɥɶɧɚɹ ɩɨɜɟɪɯɧɨɫɬɶ ɢ 
ɢɡɦɟɧɢɥɚɫɶ ɬɟɤɫɬɭɪɚ. 

L
n

 K
ɷɮ

                                        1/Ɍ, Ʉ-1

Ʌɢɧɟɣɧɚɹ ɚɧɚɦɨɪɮɨɡɚ ɭɪɚɜɧɟɧɢɹ Ⱥɪɪɟɧɢɭɫɚ для 
ɡɚɜɢɫɢɦɨɫɬɢ ɤɨɧɫɬɚɧɬɵ ɫɤɨɪɨɫɬɢ Kɷɮ ɪɟɚɤɰɢɢ 
ɝɢɞɪɨɞɟɫɭɥɶɮɭɪɢɡɚɰɢɢ ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ ɨɬ  
ɬɟɦɩɟɪɚɬɭɪɵ Ɍ ɧɚ ɫɜɟɠɟɦ (  ) ɢ ɨɬɪɚɛɨɬɚɧɧɨɦ   (   ) 
ɤɚɬɚɥɢɡɚɬɨɪɟ ɩɪɢ ɭɞɟɥɶɧɨɦ ɪɚɫɯɨɞɟ ɫɵɪɶɹ 6 ɱ-1

.

ɗɮɮɟɤɬɢɜɧɚɹ ɷɧɟɪɝɢɹ 
ɚɤɬɢɜɚɰɢɢ ɪɟɚɤɰɢɢ 
ɝɢɞɪɨɞɟɫɭɥɶɮɭɪɢɡɚɰɢɢ ɧɚ 
ɫɜɟɠɟɦ ɢ ɨɬɪɚɛɨɬɚɧɧɨɦ Co-Mo

ɤɚɬɚɥɢɡɚɬɨɪɟ ɫɨɫɬɚɜɥɹɟɬ ɨɤɨɥɨ 
100 ɤȾɠ/ɦɨɥɶ, ɧɟɫɦɨɬɪɹ ɧɚ 
ɹɜɧɵɟ ɢɡɦɟɧɟɧɢɹ, ɩɪɨɢɫɲɟɞɲɢɟ 
ɫ ɤɚɬɚɥɢɡɚɬɨɪɨɦ ɡɚ ɞɜɚ ɝɨɞɚ 
ɪɚɛɨɬɵ: ɩɟɪɜɨɧɚɱɚɥɶɧɵɣ ɫɟɪɨ-

ɝɨɥɭɛɨɣ ɰɜɟɬ ɤɚɬɚɥɢɡɚɬɨɪɚ 
ɢɡɦɟɧɢɥɫɹ ɧɚ ɱɟɪɧɵɣ.

ɇɚɫɵɩɧɚɹ ɩɥɨɬɧɨɫɬɶ 
ɨɬɪɚɛɨɬɚɧɧɨɝɨ ɤɚɬɚɥɢɡɚɬɨɪɚ 
(0.925   ɝ/ɫɦ3) ɭɜɟɥɢɱɢɥɚɫɶ ɧɚ 
19.1%  ɩɨ ɫɪɚɜɧɟɧɢɸ ɫɨ ɫɜɟɠɢɦ 
(0.772 ɝ/ɫɦ3), ɱɬɨ ɫ ɭɱɟɬɨɦ 
ɞɟɪɢɜɚɬɨɝɪɚɮɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ
ɦɨɠɧɨ ɨɛɴɹɫɧɢɬɶ ɨɬɥɨɠɟɧɢɟɦ 
«ɤɨɤɫɚ». Ʉɪɨɦɟ ɬɨɝɨ, ɬɚɤɠɟ
ɨɛɧɚɪɭɠɟɧɵ ɫɭɳɟɫɬɜɟɧɧɵɟ
ɨɬɥɨɠɟɧɢɹ ɜɚɧɚɞɢɹ, ɧɢɤɟɥɹ,
ɠɟɥɟɡɚ
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ȽȺɁɈɎȺɁɇɈȿ ɈɄɂɋɅȿɇɂȿ ɌɈɅɍɈɅȺ ɇȺ ɈɄɋɂȾɇɈȼȺɇȺȾɂȿȼɕɏ 
ɄȺɌȺɅɂɁȺɌɈɊȺɏ 

Ɇɢɯɚɣɥɨɜɫɤɚɹ Ɍ.ɉ., ɤ.ɯ.ɧ., ɞɨɰ.,  ȼɨɪɨɛɶɟɜ ɉ.Ȼ., ɞ.ɯ.ɧ., ɞɨɰ. 
ȺɈ «ɂɧɫɬɢɬɭɬ ɯɢɦɢɱɟɫɤɢɯ ɧɚɭɤ ɢɦ. Ⱥ.Ȼ. Ȼɟɤɬɭɪɨɜɚ», ɝ. Ⱥɥɦɚɬɵ, Ʉɚɡɚɯɫɬɚɧ 

ɉɪɨɰɟɫɫɵ ɩɚɪɰɢɚɥɶɧɨɝɨ ɨɤɢɫɥɟɧɢɹ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɹɜɥɹɸɬɫɹ ɨɫɧɨɜɧɵɦ ɫɩɨɫɨɛɨɦ 
ɩɨɥɭɱɟɧɢɹ ɰɟɧɧɵɯ ɤɢɫɥɨɪɨɞɫɨɞɟɪɠɚɳɢɯ ɩɪɨɞɭɤɬɨɜ, ɬɚɤɢɯ ɤɚɤ ɨɪɝɚɧɢɱɟɫɤɢɟ ɤɢɫɥɨɬɵ ɢ 
ɢɯ ɚɧɝɢɞɪɢɞɵ ɢ ɞɪ.  

Ȼɟɧɡɨɣɧɚɹ ɤɢɫɥɨɬɚ ɩɨɥɶɡɭɟɬɫɹ ɫɩɪɨɫɨɦ  ɢ ɲɢɪɨɤɨ ɩɪɢɦɟɧɹɟɬɫɹ ɜ ɪɚɡɥɢɱɧɵɯ 
ɨɬɪɚɫɥɹɯ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɜ ɤɚɱɟɫɬɜɟ ɤɨɧɫɟɪɜɚɧɬɚ ɩɢɳɟɜɵɯ ɩɪɨɞɭɤɬɨɜ, ɚɧɬɢɫɟɩɬɢɤɚ, ɜ 
ɩɪɨɢɡɜɨɞɫɬɜɟ ɤɪɚɫɢɬɟɥɟɣ ɢ ɦɧɨɝɢɯ ɜɚɠɧɵɯ ɯɢɦɢɱɟɫɤɢɯ ɩɪɨɞɭɤɬɨɜ. ɋɚɦɵɣ 
ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɣ ɬɟɯɧɢɱɟɫɤɢɣ ɫɩɨɫɨɛ ɩɨɥɭɱɟɧɢɹ ɛɟɧɡɨɣɧɨɣ ɤɢɫɥɨɬɵ ɨɫɧɨɜɚɧ ɧɚ 
ɠɢɞɤɨɮɚɡɧɨɦ ɤɚɬɚɥɢɬɢɱɟɫɤɨɦ ɨɤɢɫɥɟɧɢɢ ɬɨɥɭɨɥɚ ɤɢɫɥɨɪɨɞɨɦ ɜɨɡɞɭɯɚ  Д1Ж.  
Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢ ɛɨɥɟɟ ɩɟɪɫɩɟɤɬɢɜɧɨ ɝɚɡɨɮɚɡɧɨɟ ɨɤɢɫɥɟɧɢɟ ɬɨɥɭɨɥɚ ɧɚ ɝɟɬɟɪɨɝɟɧɧɵɯ 
ɤɚɬɚɥɢɡɚɬɨɪɚɯ (ɧɚ ɨɫɧɨɜɟ ɨɤɫɢɞɨɜ ɩɟɪɟɯɨɞɧɵɯ ɦɟɬɚɥɥɨɜ V ɢ Ɇɨ), ɫɟɥɟɤɬɢɜɧɨɫɬɶ 
ɤɨɬɨɪɵɯ ɨɞɧɚɤɨ ɧɟɜɵɫɨɤɚ. ȼ ɩɨɫɥɟɞɧɟɟ ɜɪɟɦɹ ɭɞɟɥɹɟɬɫɹ ɜɧɢɦɚɧɢɟ ɫɨɡɞɚɧɢɸ ɛɨɥɟɟ 
ɷɮɮɟɤɬɢɜɧɵɯ ɤɚɬɚɥɢɬɢɱɟɫɤɢɯ ɫɢɫɬɟɦ ɧɚ ɨɫɧɨɜɟ ɨɤɫɢɞɨɜ ɦɟɬɚɥɥɨɜ ɞɥɹ ɝɚɡɨɮɚɡɧɨɝɨ 
ɨɤɢɫɥɟɧɢɹ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɤɢɫɥɨɪɨɞɨɦ ɜɨɡɞɭɯɚ. ɗɬɢ ɩɪɨɰɟɫɫɵ ɭɫɬɭɩɚɸɬ ɠɢɞɤɨɮɚɡɧɨɦɭ 
ɨɤɢɫɥɟɧɢɸ ɦɟɬɢɥɡɚɦɟɳɟɧɧɵɯ ɚɪɨɦɚɬɢɱɟɫɤɢɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɜ ɫɟɥɟɤɬɢɜɧɨɫɬɢ, ɧɨ 
ɢɦɟɸɬ ɩɪɟɢɦɭɳɟɫɬɜɚ ɡɚ ɫɱɟɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɪɨɬɨɱɧɵɯ ɪɟɚɤɬɨɪɨɜ ɧɟɩɪɟɪɵɜɧɨɝɨ 
ɞɟɣɫɬɜɢɹ ɢ ɷɤɨɥɨɝɢɱɟɫɤɢ ɱɢɫɬɨɝɨ ɨɤɢɫɥɢɬɟɥɹ – ɤɢɫɥɨɪɨɞɚ ɜɨɡɞɭɯɚ. 

Ɉɤɢɫɥɟɧɢɟ ɬɨɥɭɨɥɚ ɩɪɨɜɨɞɢɥɢ ɧɚ ɥɚɛɨɪɚɬɨɪɧɨɣ ɭɫɬɚɧɨɜɤɟ ɫ ɢɡɨɬɟɪɦɢɱɟɫɤɢɦ 
ɪɟɚɤɬɨɪɨɦ ɩɪɨɬɨɱɧɨɝɨ ɬɢɩɚ ɫɨ ɫɬɚɰɢɨɧɚɪɧɵɦ ɫɥɨɟɦ  ɜ ɢɧɬɟɪɜɚɥɟ ɬɟɦɩɟɪɚɬɭɪ  200-

400°ɋ ɢ ɚɬɦɨɫɮɟɪɧɨɦ ɞɚɜɥɟɧɢɢ. 
ɐɟɥɶɸ ɧɚɫɬɨɹɳɟɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ ɛɵɥɚ ɨɰɟɧɤɚ ɚɤɬɢɜɧɨɫɬɢ ɧɟɤɨɬɨɪɵɯ 

ɨɤɫɢɞɧɨɜɚɧɚɞɢɟɜɵɯ ɤɚɬɚɥɢɡɚɬɨɪɨɜ, ɫɨɞɟɪɠɚɳɢɯ ɨɤɫɢɞɵ ɬɢɬɚɧɚ, ɨɥɨɜɚ ɢ ɰɢɪɤɨɧɢɹ ɜ 
ɝɚɡɨɮɚɡɧɨɦ ɤɚɬɚɥɢɬɢɱɟɫɤɨɦ ɨɤɢɫɥɟɧɢɢ ɬɨɥɭɨɥɚ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɜɟɞɟɧɧɨɝɨ 
ɢɫɫɥɟɞɨɜɚɧɢɹ ɛɵɥɢ ɭɫɬɚɧɨɜɥɟɧɵ ɨɫɧɨɜɧɵɟ ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ ɜɥɢɹɧɢɹ ɭɫɥɨɜɢɣ ɪɟɚɤɰɢɢ 
ɧɚ ɨɤɢɫɥɢɬɟɥɶɧɵɟ ɩɪɟɜɪɚɳɟɧɢɹ ɬɨɥɭɨɥɚ ɧɚ ɢɫɩɵɬɚɧɧɵɯ ɨɤɫɢɞɧɵɯ ɤɚɬɚɥɢɡɚɬɨɪɚɯ. 

ɇɚɣɞɟɧɨ, ɱɬɨ ɩɨ ɫɬɟɩɟɧɢ ɩɪɟɜɪɚɳɟɧɢɹ ɢɫɯɨɞɧɨɝɨ ɜɟɳɟɫɬɜɚ ɛɢɧɚɪɧɵɟ ɜɚɧɚɞɢɣ-

ɬɢɬɚɧɨɜɵɣ ɢ ɜɚɧɚɞɢɣ-ɰɢɪɤɨɧɢɟɜɵɟ ɤɚɬɚɥɢɡɚɬɨɪɵ ɚɤɬɢɜɧɟɟ, ɱɟɦ ɢɫɯɨɞɧɵɣ 
(ɢɧɞɢɜɢɞɭɚɥɶɧɵɣ) ɩɟɧɬɨɤɫɢɞ ɜɚɧɚɞɢɹ. ɇɚɢɛɨɥɶɲɚɹ ɫɬɟɩɟɧɶ ɩɪɟɜɪɚɳɟɧɢɹ ɬɨɥɭɨɥɚ 
ɫɨɫɬɚɜɢɥɚ 95 % ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 310 °ɋ ɧɚ ɨɤɫɢɞɧɨɦ ɜɚɧɚɞɢɣ-ɰɢɪɤɨɧɢɟɜɨɦ ɤɨɧɬɚɤɬɟ. 
ɇɚɢɦɟɧɶɲɭɸ ɚɤɬɢɜɧɨɫɬɶ ɜ ɨɤɢɫɥɟɧɢɢ ɬɨɥɭɨɥɚ ɩɪɨɹɜɢɥ ɬɪɨɣɧɨɣ ɜɚɧɚɞɢɣ-ɬɢɬɚɧ-

ɨɥɨɜɹɧɧɵɣ ɤɚɬɚɥɢɡɚɬɨɪ. Ɉɞɧɨɣ ɢɡ ɩɪɢɱɢɧ ɧɚɛɥɸɞɚɟɦɨɣ ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ ɦɨɠɟɬ ɛɵɬɶ 
ɧɚɥɢɱɢɟ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ V−ГЫ-ɨɤɫɢɞɧɨɝɨ ɤɚɬɚɥɢɡɚɬɨɪɚ, ɛɨɝɚɬɨɝɨ ГЫЇ2, ɫɢɥɶɧɵɯ 
ɤɢɫɥɨɬɧɵɯ ɰɟɧɬɪɨɜ, ɛɥɚɝɨɞɚɪɹ ɱɟɦɭ ɨɧ ɨɛɥɚɞɚɟɬ ɛɨɥɟɟ ɜɵɫɨɤɢɦɢ ɯɟɦɨɫɨɪɛɰɢɨɧɧɵɦɢ 
ɫɜɨɣɫɬɜɚɦɢ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɦɨɥɟɤɭɥɚɦ ɢɫɯɨɞɧɨɝɨ ɬɨɥɭɨɥɚ. 

ɂɡɭɱɟɧɧɵɟ ɤɚɬɚɥɢɡɚɬɨɪɵ ɧɚɩɪɚɜɥɹɥɢ ɩɪɨɰɟɫɫ ɨɤɢɫɥɟɧɢɹ ɬɨɥɭɨɥɚ ɝɥɚɜɧɵɦ 
ɨɛɪɚɡɨɦ ɜ ɫɬɨɪɨɧɭ ɨɛɪɚɡɨɜɚɧɢɹ ɛɟɧɡɨɣɧɨɣ ɤɢɫɥɨɬɵ, ɚ ɜɵɯɨɞ ɛɟɧɡɚɥɶɞɟɝɢɞɚ ɧɚ ɧɢɯ ɛɵɥ 
ɧɟɜɟɥɢɤ. ɉɪɨɜɟɞɟɧɧɨɟ ɢɫɫɥɟɞɨɜɚɧɢɟ ɩɨɤɚɡɚɥɨ, ɱɬɨ ɩɪɢ ɨɤɢɫɥɟɧɢɢ ɬɨɥɭɨɥɚ ɧɚ ɛɢɧɚɪɧɨɦ 
ɜɚɧɚɞɢɣ-ɰɢɪɤɨɧɢɣɨɤɫɢɞɧɨɦ ɤɚɬɚɥɢɡɚɬɨɪɟ ɛɟɧɡɨɣɧɚɹ ɤɢɫɥɨɬɚ ɦɨɠɟɬ ɛɵɬɶ ɩɨɥɭɱɟɧɚ ɫ 
ɜɵɯɨɞɨɦ 50-52 % ɨɬ ɬɟɨɪɟɬɢɱɟɫɤɢ ɜɨɡɦɨɠɧɨɝɨ ɜ ɪɚɫɱɟɬɟ ɧɚ ɩɨɞɚɧɧɨɟ ɫɵɪɶɟ ɩɪɢ 
ɬɟɦɩɟɪɚɬɭɪɟ 300 °ɋ, ɚ ɧɚ ɜɚɧɚɞɢɣ-ɬɢɬɚɧ-ɨɥɨɜɹɧɧɨɦ ɨɤɫɢɞɧɨɦ ɤɚɬɚɥɢɡɚɬɨɪɟ ɜɵɯɨɞ 
ɛɟɧɡɨɣɧɨɣ ɤɢɫɥɨɬɵ ɞɨɫɬɢɝɚɥ 60-65 %  ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 340 °ɋ. 

Ʌɢɬɟɪɚɬɭɪɚ 

1. Cɢɬɬɢɝ Ɇ. ɉɪɨɰɟɫɫɵ ɨɤɢɫɥɟɧɢɹ ɭɝɥɟɜɨɞɨɪɨɞɧɨɝɨ ɫɵɪɶɹ. Ɇ.: ɏɢɦɢɹ, 1970, 304 ɫ. 
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ɆɈȾɂɎȱɄȺɐȱə ȽȺɁɈɄɈɇȾȿɇɋȺɌɇɈȽɈ ȻȿɇɁɂɇɍ ȱɁɈɉɊɈɉȺɇɈɅɈɆ ȼ 
ɄȺȼȱɌȺɐȱɃɇɈɆɍ ɉɈɅȱ

Ʌɟɨɧɟɧɤɨ ɋ.ȼ.1; Ʉɭɞɪɹɜɰɟɜ ɋ.Ɉ.1, ɤ.ɬ.ɧ., ɞɨɰ.; ɐɟɥɿɳɟɜ Ɉ.Ȼ.1, ɞ.ɬ.ɧ., ɞɨɰ.; Ʌɨɪɿɹ Ɇ.Ƚ.1,
ɞ.ɬ.ɧ., ɞɨɰ.; Ȼɨɣɱɟɧɤɨ ɋ.ȼ.2, ɞ.ɬ.ɧ., ɩɪɨɮ.

1 – ɋɯɿɞɧɨɭɤɪɚʀɧɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɿɦɟɧɿ ȼɨɥɨɞɢɦɢɪɚ Ⱦɚɥɹ;
2 – ɇɚɰɿɨɧɚɥɶɧɢɣ ɚɜɿɚɰɿɣɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ

ɋɭɱɚɫɧɿ ɬɟɧɞɟɧɰɿʀ ɪɨɡɜɢɬɤɭ ɬɟɯɧɨɥɨɝɿɣ ɜɢɪɨɛɧɢɰɬɜɚ ɚɜɬɨɦɨɛɿɥɶɧɢɯ ɛɟɧɡɢɧɿɜ 
ɞɢɤɬɭɸɬɶ ɛɿɥɶɲ ɠɨɪɫɬɤɿ ɜɢɦɨɝɢ ɞɨ ʀɯ ɟɤɨɥɨɝɿɱɧɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ. ȼ ɍɤɪɚʀɧɢ ɜɦɿɫɬ ɪɿɡɧɢɯ 
ɞɨɛɚɜɨɤ ɜ ɛɟɧɡɢɧɢ ɦɚɪɨɤ Ⱥ-80, Ⱥ-92, Ⱥ-95, Ⱥ-98 ɟɤɨɥɨɝɿɱɧɢɯ ɤɥɚɫɿɜ Єɜɪɨ-4,5,6

ɪɟɝɥɚɦɟɧɬɭєɬɶɫɹ ɞɟɪɠɚɜɧɢɦ ɫɬɚɧɞɚɪɬɨɦ ȾɋɌɍ 7687:2015. Ɂɝɿɞɧɨ ɰɶɨɝɨ ɫɬɚɧɞɚɪɬɭ 
ɞɨɩɭɫɤɚєɬɶɫɹ ɜɢɤɨɪɢɫɬɚɧɧɹ ɨɞɧɨɚɬɨɦɧɢɯ ɫɩɢɪɬɿɜ ɜ ɤɿɥɶɤɨɫɬɹɯ ɞɨ 3% ɨɛ’єɦɧɢɯ (ɦɟɬɚɧɨɥ), 
ɞɨ 10% ɨɛ’єɦɧɢɯ (ɛɿɨɟɬɚɧɨɥ), ɞɨ 12% ɨɛ’єɦɧɢɯ (ɿɡɨɩɪɨɩɚɧɨɥ) ɬɨɳɨ. Ⱦɨɞɚɜɚɧɧɹ ɫɩɢɪɬɿɜ ɞɨ 
ɜɭɝɥɟɜɨɞɧɟɜɨʀ ɨɫɧɨɜɢ ɞɨɡɜɨɥɹє ɧɟ ɥɢɲɟ ɡɛɿɥɶɲɢɬɢ ɨɤɬɚɧɨɜɟ ɱɢɫɥɨ ɚɜɬɨɦɨɛɿɥɶɧɢɯ ɛɟɧɡɢɧɿ, 
ɚɥɟ ɿ ɩɨɤɪɚɳɢɬɢ ɡɝɨɪɹɧɧɹ ɩɚɥɢɜɧɨ-ɩɨɜɿɬɪɹɧɨʀ ɫɭɦɿɲɿ, ɡɦɟɧɲɢɬɢ ɜɢɤɢɞɢ ɧɟɨɤɢɫɥɟɧɢɯ 
ɜɭɝɥɟɜɨɞɧɿɜ ɬɚ ɦɨɧɨɨɤɫɢɞɭ ɜɭɝɥɟɰɸ ɜ ɚɬɦɨɫɮɟɪɭ. Ɍɚɤɢɦ ɱɢɧɨɦ, ɜɢɤɨɪɢɫɬɚɧɧɹ ɞɨɛɚɜɨɤ 
ɫɩɢɪɬɿɜ ɞɥɹ ɜɢɪɨɛɧɢɰɬɜɚ ɬɨɜɚɪɧɢɯ ɦɚɪɨɤ ɚɜɬɨɦɨɛɿɥɶɧɢɯ ɛɟɧɡɢɧɿɜ є ɞɨɰɿɥɶɧɢɦ ɬɚ 
ɩɟɪɫɩɟɤɬɢɜɧɢɦ.

ȱɡɨɩɪɨɩɿɥɨɜɢɣ ɫɩɢɪɬ є ɪɟɚɥɶɧɢɦ ɤɨɧɤɭɪɟɧɬɨɦ ɛɿɨɟɬɚɧɨɥɭ ɞɥɹ ɜɢɤɨɪɢɫɬɚɧɧɹ ɜ ɹɤɨɫɬɿ 
ɞɨɛɚɜɤɢ ɞɨ ɛɟɧɡɢɧɿɜ ɜ ɭɦɨɜɚɯ ɭɤɪɚʀɧɫɶɤɨʀ ɟɤɨɧɨɦɿɤɢ. ȱɡɨɩɪɨɩɚɧɨɥ ɜɿɞɧɨɫɧɨ ɧɟɞɨɪɨɝɢɣ, 
ɞɨɫɬɭɩɧɢɣ ɧɚ ɪɢɧɤɭ, ɣɨɝɨ ɨɛɿɝ ɦɟɧɲɟ ɤɨɧɬɪɨɥɸєɬɶɫɹ ɞɟɪɠɚɜɨɸ, ɱɢɦ ɨɛɿɝ ɛɿɨɟɬɚɧɨɥɭ. 
ɋɭɦɿɲ ɛɟɧɡɢɧɿɜ ɬɚ ɿɡɨɩɪɨɩɚɧɨɥɭ ɦɨɠɟ ɞɨɞɚɬɤɨɜɨ ɩɿɞɜɢɫɢɬɢ ɫɜɨʀ ɚɧɬɢɞɟɬɨɧɚɰɿɣɧɿ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɢ ɜɢɤɨɪɢɫɬɚɧɧɿ ɬɟɯɧɨɥɨɝɿʀ ɨɛɪɨɛɤɢ ɜ ɤɚɜɿɬɚɰɿɣɧɨɦɭ ɩɨɥɿ. Ʉɚɜɿɬɚɰɿɣɧɚ 
ɨɛɪɨɛɤɚ ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɞɨɫɢɬɶ ɞɥɹ ɜɢɪɿɲɟɧɧɹ ɩɪɨɛɥɟɦɢ ɩɨɤɪɚɳɟɧɧɹ ɬɢɯ ɱɢ ɿɧɲɢɯ 
ɜɥɚɫɬɢɜɨɫɬɟɣ ɹɤ ɨɤɪɟɦɢɯ ɧɚɮɬɨɜɢɯ ɮɪɚɤɰɿɣ, ɬɚɤ ɿ ɬɨɜɚɪɧɢɯ ɛɟɧɡɢɧɿɜ ɬɚ ɿɧɲɢɯ 
ɧɚɮɬɨɩɪɨɞɭɤɬɿɜ. Ʉɚɜɿɬɚɰɿɹ є ɹɜɢɳɟɦ ɜɢɧɢɤɧɟɧɧɹ ɜ ɤɪɚɩɟɥɶɧɿɣ ɪɿɞɢɧɿ ɛɭɥɶɛɚɲɨɤ 
(ɩɨɪɨɠɧɢɧ). ȿɧɟɪɝɿɹ ɫɯɥɨɩɭɜɚɧɧɹ ɛɭɥɶɛɚɲɨɤ ɩɪɢɡɜɨɞɢɬɶ ɞɨ ɫɬɜɨɪɟɧɧɹ ТЧ ЬТЭЮ ɪɟɚɤɰɿɣɧɢɯ 
ɡɨɧ ɿɡ ɜɢɫɨɤɢɦɢ ɬɟɦɩɟɪɚɬɭɪɚɦɢ ɬɚ ɬɢɫɤɚɦɢ, ɞɟ ɜɿɞɛɭɜɚɸɬɶɫɹ ɯɿɦɿɱɧɿ ɩɟɪɟɬɜɨɪɟɧɧɹ, ɚ 
ɬɚɤɨɠ ɩɟɪɟɛɿɝɚє ɝɨɦɨɝɟɧɿɡɚɰɿɹ ɪɿɞɢɧɢ, ɳɨ ɨɛɪɨɛɥɹєɬɶɫɹ.

Ɇɟɬɨɸ ɞɚɧɨʀ ɪɨɛɨɬɢ є ɜɢɜɱɟɧɧɹ ɜɩɥɢɜɭ ɤɚɜɿɬɚɰɿɣɧɨʀ ɨɛɪɨɛɤɢ ɫɩɢɪɬ-ɛɟɧɡɢɧɨɜɨʀ ɫɭɦɿɲɿ 
ɧɚ ɩɪɨɰɟɫ ɦɨɞɢɮɿɤɚɰɿʀ ɝɚɡɨɤɨɧɞɟɧɫɚɬɧɨɝɨ ɛɟɧɡɢɧɭ ɿɡɨɩɪɨɩɚɧɨɥɨɦ. Ⱦɨɫɥɿɞɠɟɧɧɹ 
ɩɪɨɜɨɞɢɥɢɫɶ ɧɚ ɥɚɛɨɪɚɬɨɪɧɿɣ ɭɫɬɚɧɨɜɰɿ ɿɡ ɬɢɫɤɨɦ ɜ  ɨɱɰɿ ɤɚɜɿɬɚɰɿʀ 9,0 Ɇɉɚ. ɋɭɦɿɲ 
ɿɡɨɩɪɨɩɚɧɨɥɭ ɬɚ ɝɚɡɨɜɨɝɨ ɤɨɧɞɟɧɫɚɬɭ ɝɨɬɭɜɚɥɚɫɶ ɩɨɩɟɪɟɞɧɶɨ, ɬɚ ɜɠɟ ɝɨɬɨɜɚ ɫɭɦɿɲ 
ɩɨɫɭɩɚɥɚ ɧɚ ɤɚɜɿɬɚɰɿɣɧɭ ɨɛɪɨɛɤɭ. Ɂɚɦɿɪɸɜɚɧɧɹ Ɉɑ ɡɞɿɣɫɧɸɜɚɥɨɫɶ ɨɤɬɚɧɨɦɟɬɪɨɦ 
SHATOX SX-150 ɧɚ ɛɚɡɿ ɚɧɚɥɿɡɚɬɨɪɚ ⸰Б-300. ɉɨɯɢɛɤɚ ɩɚɪɚɥɟɥɶɧɢɯ ɡɚɦɿɪɿɜ ɧɟ ɩɟɪɟɜɢɳɭє 
0,2 ɩɭɧɤɬɭ. Ɇɚɤɫɢɦɚɥɶɧɚ ɩɨɯɢɛɤɚ ɡɚɦɿɪɭ Ɉɑ ɧɟ ɩɟɪɟɜɢɳɭє 0,5 ɩɭɧɤɬɭ. Ⱦɿɚɩɚɡɨɧ ɤɨɪɟɤɬɧɨʀ 
ɪɨɛɨɬɢ ɩɪɢɥɚɞɭ ɫɤɥɚɞɚє 40-135 ɩɭɧɤɬɿɜ. Ɋɟɡɭɥɶɬɚɬɢ ɟɤɫɩɟɪɢɦɟɧɬɿɜ ɧɚɜɟɞɟɧɿ ɜ ɬɚɛɥɢɰɿ.

Ɂɚɫɬɨɫɭɜɚɧɧɹ ɤɚɜɿɬɚɰɿɣɧɨʀ ɨɛɪɨɛɤɢ ɞɨ ɝɚɡɨɜɨɝɨ ɤɨɧɞɟɧɫɚɬɭ ɛɟɡ ɞɨɞɚɜɚɧɧɹ 
ɿɡɨɩɪɨɩɚɧɨɥɭ ɞɨɡɜɨɥɹє ɡɛɿɥɶɲɢɬɢ ɨɤɬɚɧɨɜɟ ɱɢɫɥɨ ɧɚ 0,8 ɩɭɧɤɬɢ ɡɚ ɞɨɫɥɿɞɧɢɰɶɤɢɦ ɬɚ ɧɚ 
0,5 ɩɭɧɤɬɢ ɡɚ ɦɨɬɨɪɧɢɦ ɦɟɬɨɞɨɦ. Ⱦɨɞɚɜɚɧɧɹ ɿɡɨɩɪɨɩɚɧɨɥɭ ɡɛɿɥɶɲɭє ɩɨɱɚɬɤɨɜɿ ɡɧɚɱɟɧɧɹ 
ɨɤɬɚɧɨɜɨɝɨ ɱɢɫɥɚ – ɜɠɟ 3% ɨɛ’єɦɧɢɯ ɞɨɫɬɚɬɧɶɨ ɞɥɹ ɫɬɜɨɪɟɧɧɹ ɦɚɪɤɢ ɛɟɧɡɢɧɭ, ɳɨ ɦɚє 
ɨɤɬɚɧɨɜɟ ɱɢɫɥɨ 95 ɩɭɧɤɬɿɜ ɡɚ ɞɨɫɥɿɞɧɢɰɶɤɢɦ ɦɟɬɨɞɨɦ (ɚɧɚɥɨɝ ɛɟɧɡɢɧɭ ɦɚɪɤɢ Ⱥ-95), ɚ 
ɡɚɫɬɨɫɭɜɚɧɧɹ ɤɚɜɿɬɚɰɿɣɧɨʀ ɨɛɪɨɛɤɢ ɡɦɟɧɲɭє ɧɟɨɛɯɿɞɧɭ ɤɿɥɶɤɿɫɬɶ ɿɡɨɩɪɨɩɚɧɨɥɭ ɞɥɹ 
ɞɨɫɹɝɧɟɧɧɹ ɰɶɨɝɨ ɠ ɪɟɡɭɥɶɬɚɬɭ ɞɨ 2% ɨɛ’єɦɧɢɯ. Ɍɨɛɬɨ, ɡɚɫɬɨɫɭɜɚɧɧɹ ɤɚɜɿɬɚɰɿɣɧɨʀ ɨɛɪɨɛɤɢ 
ɡɞɚɬɧɟ ɚɛɨ ɡɦɟɧɲɢɬɢ ɧɟɨɛɯɿɞɧɭ ɤɿɥɶɤɿɫɬɶ ɿɡɨɩɪɨɩɚɧɨɥɭ, ɚɛɨ ɞɨɞɚɬɤɨɜɨ ɡɛɿɥɶɲɢɬɢ 
ɨɤɬɚɧɨɜɟ ɱɢɫɥɨ ɬɚ ɩɨɤɪɚɳɢɬɢ ɚɧɬɢɞɟɬɨɧɚɰɿɣɧɿ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɚɥɢɜɚ. ɋɬɚɥɟ ɡɧɚɱɟɧɧɹ Ɉɑ 
ɞɨɫɹɝɚєɬɶɫɹ ɡɚ 6-8 ɰɢɤɥɿɜ ɤɚɜɿɬɚɰɿɣɧɨʀ ɨɛɪɨɛɤɢ, ɳɨ ɞɟɳɨ ɛɿɥɶɲɟ, ɱɢɦ ɧɟɨɛɯɿɞɧɚ ɤɿɥɶɤɿɫɬɶ 
ɰɢɤɥɿɜ ɤɚɜɿɬɚɰɿʀ ɩɪɢ ɦɨɞɢɮɿɤɚɰɿʀ ɝɚɡɨɤɨɧɞɟɧɫɚɬɧɨɝɨ ɛɟɧɡɢɧɭ ɛɿɨɟɬɚɧɨɥɨɦ. Ɍɨɛɬɨ, 
ɜɢɤɨɪɢɫɬɚɧɧɹ ɿɡɨɩɪɨɩɚɧɨɥɭ ɩɨɬɪɟɛɭє ɩɿɞɜɟɞɟɧɧɹ ɛɿɥɶɲɨʀ ɤɿɥɶɤɨɫɬɿ ɟɧɟɪɝɿʀ ɞɨ ɪɟɚɤɰɿɣɧɨʀ 
ɡɨɧɢ.



ɋɟɤɰɿɹ 1: Ɍɟɯɧɨɥɨɝɿɹ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ ɬɚ ɩɚɥɢɜɚ 

26 

 

Ɍɚɛɥɢɰɹ 

Ɂɦɿɧɚ ɨɤɬɚɧɨɜɨɝɨ ɱɢɫɥɚ ɡɚ ɞɨɫɥɿɞɧɢɰɶɤɢɦ ɦɟɬɨɞɨɦ (RЇІ) ɬɚ ɡɚ ɦɨɬɨɪɧɢɦ ɦɟɬɨɞɨɦ 
(εЇІ) ɜɿɞ ɤɿɥɶɤɨɫɬɿ ɰɢɤɥɿɜ ɤɚɜɿɬɚɰɿɣɧɨʀ ɨɛɪɨɛɤɢ ɞɥɹ ɝɚɡɨɜɨɝɨ ɤɨɧɞɟɧɫɚɬɭ ɿɡ ɞɨɛɚɜɤɨɸ 

ɿɡɨɩɪɨɩɚɧɨɥɭ 

Ɉɑ, 
ɩɭɧɤɬɿɜ 

Ʉɿɥɶɤɿɫɬɶ ɰɢɤɥɿɜ ɤɚɜɿɬɚɰɿɣɧɨʀ ɨɛɪɨɛɤɢ 

0 1 2 3 4 5 6 7 8 9 10 

 Ƚɚɡɨɜɢɣ ɤɨɧɞɟɧɫɚɬ ɛɟɡ ɞɨɛɚɜɤɢ ɿɡɨɩɪɨɩɚɧɨɥɭ 

RON 92,3 92,4 92,4 92,6 92,6 92,8 92,9 92,9 92,5 93,0 93,1 

MON 83,3 83,5 83,5 83,7 83,7 83,7 83,8 83,8 83,8 83,8 83,8 

 Ƚɚɡɨɜɢɣ ɤɨɧɞɟɧɫɚɬ ɿɡ ɞɨɛɚɜɤɨɸ 0,5 % ɨɛ. ɿɡɨɩɪɨɩɚɧɨɥɭ 

RON 93,0 93,3 93,0 93,4 93,4 93,4 93,5 93,4 93,5 93,5 93,7 

MON 83,8 83,8 83,8 83,8 83,8 83,8 83,9 83,8 83,9 83,9 83,9 

 Ƚɚɡɨɜɢɣ ɤɨɧɞɟɧɫɚɬ ɿɡ ɞɨɛɚɜɤɨɸ 1% ɨɛ. ɿɡɨɩɪɨɩɚɧɨɥɭ 

RON 93,2 93,8 93,8 93,8 93,7 93,9 93,6 94,0 94,0 94,2 94,1 

MON 83,8 84,0 84,0 84,0 83,9 84,0 83,9 84,0 84,1 84,2 84,1 

 Ƚɚɡɨɜɢɣ ɤɨɧɞɟɧɫɚɬ ɿɡ ɞɨɛɚɜɤɨɸ 1,5% ɨɛ. ɿɡɨɩɪɨɩɚɧɨɥɭ 

RON 94,0 93,9 94,1 94,2 94,2 94,4 94,4 94,5 94,2 94,5 94,6 

MON 84,1 84,0 84,1 84,2 84,2 84,4 84,4 84,5 84,2 84,5 84,6 

 Ƚɚɡɨɜɢɣ ɤɨɧɞɟɧɫɚɬ ɿɡ ɞɨɛɚɜɤɨɸ 2 % ɨɛ. ɿɡɨɩɪɨɩɚɧɨɥɭ 

RON 94,6 94,6 94,7 94,7 94,7 94,7 94,8 94,9 94,9 94,9 95,0 

MON 84,6 84,6 84,7 84,7 84,7 84,7 84,8 84,9 84,9 84,9 95,0 

 Ƚɚɡɨɜɢɣ ɤɨɧɞɟɧɫɚɬ ɿɡ ɞɨɛɚɜɤɨɸ 2,5% ɨɛ. ɿɡɨɩɪɨɩɚɧɨɥɭ 

RON 94,9 94,9 94,8 95,0 95,0 95,0 95,0 95,1 95,5 95,7 95,8 

MON 84,9 84,9 84,8 85,0 85,0 85,0 85,0 85,1 85,5 85,7 85,8 

 Ƚɚɡɨɜɢɣ ɤɨɧɞɟɧɫɚɬ ɿɡ ɞɨɛɚɜɤɨɸ 3% ɨɛ. ɿɡɨɩɪɨɩɚɧɨɥɭ 

RON 95,0 95,0 95,1 95,1 95,4 95,1 95,4 95,6 95,7 95,8 95,9 

MON 85,0 85,0 85,1 85,1 85,4 85,1 85,4 85,6 85,7 85,8 85,9 

Ƚɚɡɨɜɢɣ ɤɨɧɞɟɧɫɚɬ ɿɡ ɞɨɛɚɜɤɨɸ 3,5% ɨɛ. ɿɡɨɩɪɨɩɚɧɨɥɭ 

RON 94,9 95,3 95,5 95,7 95,7 95,8 95,8 95,8 95,8 95,8 95,8 

MON 84,9 85,3 85,5 85,7 85,7 85,8 85,8 85,8 85,8 85,8 85,8 
 

 

ȿɧɟɪɝɿɹ, ɳɨ ɩɟɪɟɞɚєɬɶɫɹ ɞɨ ɫɩɢɪɬ-ɛɟɧɡɢɧɨɜɨʀ ɫɭɦɿɲɿ, ɜɢɬɪɚɱɚєɬɶɫɹ ɧɚ ɧɢɡɤɭ ɯɿɦɿɱɧɢɯ 
ɪɟɚɤɰɿɣ, ɩɪɨɞɭɤɬɚɦɢ ɹɤɢɯ є ɜ ɬɨɦɭ ɱɢɫɥɿ ɿ ɜɢɫɨɤɨɨɤɬɚɧɨɜɿ ɤɨɦɩɨɧɟɧɬɢ ɚɜɬɨɦɨɛɿɥɶɧɢɯ 
ɛɟɧɡɢɧɿɜ. Ɍɟɨɪɟɬɢɱɧɨ ɨɛґɪɭɧɬɨɜɚɧɨ, ɳɨ ɜ ɤɚɜɿɬɚɰɿɣɧɢɯ ɤɚɜɟɪɧɚɯ ɜɿɞɛɭɜɚєɬɶɫɹ ɱɚɫɬɤɨɜɟ 
ɩɟɪɟɬɜɨɪɟɧɧɹ ɫɩɢɪɬɿɜ ɜ ɟɬɟɪɢ. 

ɉɨɞɚɥɶɲɿ ɞɨɫɥɿɞɠɟɧɧɹ ɛɭɞɭɬɶ ɫɩɪɹɦɨɜɚɧɿ ɧɚ ɜɢɜɱɟɧɧɹ ɩɪɨɰɟɫɿɜ ɦɨɞɢɮɿɤɚɰɿʀ ɛɟɧɡɢɧɿɜ, 
ɨɬɪɢɦɚɧɢɯ ɩɪɢ ɩɟɪɟɪɨɛɰɿ ɧɚɮɬɢ ɬɚ ɧɚɮɬɨɜɢɯ ɮɪɚɤɰɿɣ, ɿɡɨɩɪɨɩɚɧɨɥɨɦ ɜ ɤɚɜɿɬɚɰɿɣɧɨɦɭ ɩɨɥɿ, 
ɧɚ ɞɨɫɥɿɞɠɟɧɧɹ ɩɚɪɚɦɟɬɪɿɜ ɤɚɜɿɬɚɰɿʀ ɧɚ ɩɪɨɰɟɫ, ɧɚ ɩɨɪɿɜɧɹɥɶɧɢɣ ɬɟɯɧɿɤɨ-ɟɤɨɧɨɦɿɱɧɢɣ 
ɚɧɚɥɿɡ ɡɚɫɬɨɫɭɜɚɧɧɹ ɿɡɨɩɪɨɩɚɧɨɥɭ ɜ ɹɤɨɫɬɿ ɩɪɢɫɚɞɤɢ ɞɨ ɚɜɬɨɦɨɛɿɥɶɧɢɯ ɛɟɧɡɢɧɿɜ ɜɿɞɧɨɫɧɨ 
ɿɧɲɢɯ ɨɞɧɨɚɬɨɦɧɢɯ ɫɩɢɪɬɿɜ, ɟɬɟɪɿɜ ɬɚ ʀɯ ɫɭɦɿɲɟɣ. Ɋɟɡɭɥɶɬɚɬɨɦ ɩɨɜɢɧɧɚ ɫɬɚɬɢ ɬɟɯɧɨɥɨɝɿɹ 
ɦɨɞɢɮɿɤɚɰɿʀ ɛɟɧɡɢɧɨɜɢɯ ɮɪɚɤɰɿɣ ɫɩɢɪɬɚɦɢ ɜ ɤɚɜɿɬɚɰɿɣɧɨɦɭ ɩɨɥɿ, ɳɨ ɡɚɛɟɡɩɟɱɢɬɶ ɩɨɤɪɚɳɟɧɿ 
ɟɤɫɩɥɭɚɬɚɰɿɣɧɿ ɬɚ ɟɤɨɥɨɝɿɱɧɿ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɚɜɬɨɦɨɛɿɥɶɧɢɯ ɩɚɥɢɜ. 
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Ʉ ȼɕȻɈɊɍ ɄɈɇȾȿɇɋȺɌɈɊɈȼ ɋȿɊɕ ȼ ɍɋɌȺɇɈȼɄȺɏ ɄɅȺɍɋȺ
ɉɥɚɬɨɧɨɜ Ɉ.ɂ., ɤ.ɬ.ɧ.

ɈɈɈ «ɂɧɫɬɢɬɭɬ Ƚɢɩɪɨɧɢɤɟɥɶ», ɋɚɧɤɬ-ɉɟɬɟɪɛɭɪɝ, Ɋɨɫɫɢɹ
ȼɫɟ ɭɫɬɚɧɨɜɤɢ ɩɨɥɭɱɟɧɢɹ ɫɟɪɵ ɩɨ ɫɩɨɫɨɛɭ Ʉɥɚɭɫɚ ɢɡ ɤɢɫɥɵɯ ɝɚɡɨɜ ɩɪɟɞɩɪɢɹɬɢɣ 

ɧɟɮɬɟ- ɢ ɝɚɡɨɩɟɪɟɪɚɛɨɬɤɢ ɞɥɹ ɢɡɜɥɟɱɟɧɢɹ ɫɟɪɵ ɢɡ ɩɚɪɨɝɚɡɨɜɨɝɨ ɩɨɬɨɤɚ ɢɫɩɨɥɶɡɭɸɬ 
ɝɚɡɨɬɪɭɛɧɵɟ ɤɨɧɞɟɧɫɚɬɨɪɵ ɫɟɪɵ, ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɤɨɬɨɪɵɯ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ ɝɚɡɨɜɨɝɨ ɩɨɬɨɤɚ Д1Ж, ɬɚɤ ɢ ɤɨɧɫɬɪɭɤɬɢɜɧɵɦɢ ɨɫɨɛɟɧɧɨɫɬɹɦɢ ɫɚɦɨɝɨ 
ɤɨɧɞɟɧɫɚɬɨɪɚ Д2Ж, ɤ ɤɨɬɨɪɵɦ ɨɬɧɨɫɢɬɫɹ ɢ ɞɢɚɦɟɬɪ ɬɟɩɥɨɨɛɦɟɧɧɵɯ ɬɪɭɛ. ɂɝɧɨɪɢɪɭɹ ɷɬɨ, 
ɩɪɨɢɡɜɨɞɢɬɟɥɢ ɤɨɬɥɨɜ ɡɚɱɚɫɬɭɸ ɧɚɜɹɡɵɜɚɸɬ ɩɨɬɪɟɛɢɬɟɥɹɦ, ɷɤɫɩɥɭɚɬɢɪɭɸɳɢɦ SRU, ɫɜɨɸ 
ɩɪɨɞɭɤɰɢɸ, ɜɵɩɭɫɤɚɟɦɭɸ ɢɡ ɫɨɛɫɬɜɟɧɧɵɯ ɢɧɬɟɪɟɫɨɜ. ɑɬɨɛɵ ɨɰɟɧɢɬɶ ɪɟɚɥɶɧɵɣ ɷɮɮɟɤɬ 
ɭɜɟɥɢɱɟɧɢɹ ɞɢɚɦɟɬɪɚ ɬɟɩɥɨɨɛɦɟɧɧɵɯ ɬɪɭɛ ɤɨɧɞɟɧɫɚɬɨɪɚ ɧɚ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɢɡɜɥɟɱɟɧɢɹ 
ɫɟɪɵ, ɫɪɚɜɧɢɬɟɥɶɧɨ ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɥɢ ɪɟɚɥɶɧɭɸ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɢɡɜɥɟɱɟɧɢɹ ɫɟɪɵ ɜ ɞɜɭɯ 
ɩɪɨɦɵɲɥɟɧɧɵɯ ɝɚɡɨɬɪɭɛɧɵɯ ɤɨɬɥɚɯ ɫ ɬɟɩɥɨɨɛɦɟɧɧɵɦɢ ɬɪɭɛɤɚɦɢ ɪɚɡɧɨɝɨ ɞɢɚɦɟɬɪɚ. 

ɂɫɩɨɥɶɡɨɜɚɥɢ ɚɪɯɢɜɧɵɟ ɞɚɧɧɵɟ ɦɨɧɢɬɨɪɢɧɝɚ ɤɨɬɥɨɜ-ɭɬɢɥɢɡɚɬɨɪɨɜ (Ʉɍ) ɧɚ ɭɱɚɫɬɤɟ 
ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɥɟɦɟɧɬɚɪɧɨɣ ɫɟɪɵ (ɍɉɗɋ) Ɇɟɞɧɨɝɨ ɡɚɜɨɞɚ (ɆɁ) Ɂɚɩɨɥɹɪɧɨɝɨ ɮɢɥɢɚɥɚ 
ɉȺɈ «Ƚɨɪɧɨ-ɦɟɬɚɥɥɭɪɝɢɱɟɫɤɚɹ ɤɨɦɩɚɧɢɹ «ɇɨɪɢɥɶɫɤɢɣ ɧɢɤɟɥɶ» (ȽɆɄ «ɇɇ»). ȼ ɤɚɱɟɫɬɜɟ 
ɩɟɪɜɢɱɧɵɯ ɤɨɬɥɨɜ-ɭɬɢɥɢɡɚɬɨɪɨɜ Ʉɍ-1 ɍɉɗɋ ɆɁ ɡɞɟɫɶ  ɢɫɩɨɥɶɡɭɸɬɫɹ ɝɨɪɢɡɨɧɬɚɥɶɧɵɟ 
ɝɚɡɨɬɪɭɛɧɵɟ ɤɨɬɥɵ Ƚ-1030 ɩɪɨɢɡɜɨɞɫɬɜɚ ɈȺɈ «Ȼɟɥɝɨɪɨɞɫɤɢɣ ɡɚɜɨɞ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ 
ɦɚɲɢɧɨɫɬɪɨɟɧɢɹ» (ȻɁɗɆ), ɬɟɩɥɨɨɛɦɟɧɧɭɸ ɩɨɜɟɪɯɧɨɫɬɶ (1030 ɦ2) ɢ ɩɪɨɯɨɞɧɨɟ ɫɟɱɟɧɢɟ 
ɤɨɬɨɪɵɯ (1,568 ɦ2) ɨɛɪɚɡɭɸɬ 1032 ɞɵɦɨɝɚɪɧɵɯ ɬɪɭɛɤɢ ɞɢɚɦɟɬɪɨɦ 50/44 ɦɦ ɞɥɢɧɨɣ 7300 
ɦɦ. ɇɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɡɚ ɷɬɢɦ ɤɨɬɥɨɦ Ʉɍ-1 ɜ ɬɟɯɧɨɥɨɝɢɱɟɫɤɭɸ ɥɢɧɢɸ ɍɉɗɋ ɆɁ ɜɤɥɸɱёɧ 
ɤɨɧɞɟɧɫɚɬɨɪ ɫɟɪɵ – ɝɚɡɨɬɪɭɛɧɵɣ ɤɨɬёɥ Ƚ- 950 ɩɪɨɢɡɜɨɞɫɬɜɚ ɬɚɤɠɟ ȻɁɗɆ, ɫɨɫɬɚɜɥɟɧɧɵɣ 
ɢɡ 1600 ɬɪɭɛ ɞɢɚɦɟɬɪɨɦ 32/26 ɦɦ ɞɥɢɧɨɣ 7300 ɦɦ ɫ ɨɛɳɟɣ ɩɨɜɟɪɯɧɨɫɬɶɸ ɬɟɩɥɨɨɛɦɟɧɚ 
953,5 ɦ2

 ɢ ɩɪɨɯɨɞɧɵɦ ɫɟɱɟɧɢɟɦ 0,849 ɦ2. ɉɨ ɭɞɟɥɶɧɨɣ ɧɚɝɪɭɡɤɟ ɧɚ ɬɟɩɥɨɨɛɦɟɧɧɭɸ 
ɩɨɜɟɪɯɧɨɫɬɶ ɷɬɢ ɤɨɬɥɵ ɍɉɗɋ ɆɁ: Ʉɍ-1 (ɬɢɩɚ Ƚ-1030) ɢ Ʉɍ-2 (Ƚ-950), ɜɤɥɸɱёɧɧɵɟ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɪɚɤɬɢɱɟɫɤɢ ɢɞɟɧɬɢɱɧɵ. ȼɵɯɨɞ ɫɟɪɵ ɢɡ ɤɨɬɥɨɜ ɫɨɩɨɫɬɚɜɥɹɥɢ ɩɨ 
ɢɦɟɸɳɢɦɫɹ ɞɚɧɧɵɦ ɫɢɧɯɪɨɧɧɵɯ (ɩɚɪɚɥɥɟɥɶɧɵɯ) ɨɛɫɥɟɞɨɜɚɧɢɣ ɤɨɬɥɨɜ Ʉɍ-1 ɢ Ʉɍ-2

ɜɫɟɝɨ ɧɚ n=109 ɪɟɠɢɦɚɯ ɪɚɛɨɬɵ ɞɥɹ 4-ɯ ɩɟɪɢɨɞɨɜ ɨɛɫɥɟɞɨɜɚɧɢɣ ɍɉɗɋ ɆɁ, ɭɤɚɡɚɧɧɵɯ ɜ 
Ɍɚɛɥ.1. 

Ɍɚɛɥɢɰɚ. Ɉɫɪɟɞɧёɧɧɵɟ ɡɧɚɱɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɚ ɢɡɜɥɟɱɟɧɢɹ ɫɟɪɵ Rs ɜ ɝɚɡɨɬɪɭɛɧɵɯ 
ɤɨɬɥɚɯ-ɭɬɢɥɢɡɚɬɨɪɚɯ Ʉɍ-1-I ɢ Ʉɍ-2ɚ-I (Ʉɍ-2-I) ɍɉɗɋ ɆɁ ɁɎ ȽɆɄ «ɇɇ»
№
ɩ/
ɩ

ɉɟɪɢɨɞ 
ɨɛɫɥɟɞɨɜɚɧɢɹ
(n ɪɟɠɢɦɨɜ)

Ʉɨɬёɥ-ɭɬɢɥɢɡɚɬɨɪ Ƚ-1030

(Ʉɍ-1-I)

Ʉɨɧɞɟɧɫɚɬɨɪ ɫɟɪɵ Ƚ-950 (Ʉɍ-2ɚ-I)

s Rs s Rs 

ɤɝ/(ɦ2ɱɚɫ) % ɤɝ/(ɦ2ɱɚɫ) % 

1 26.08.÷14.09.
2005ɝ. 
(n=49) 

7,3±2,4
10,9±7,5

10,3±2,8
65,5±33,4

2 14.11.÷17.12.
2007ɝ. (n=8)

6,8±3,0
15,5±15,1

6,5±3,3
80,9±16,7

3 13.07.÷13.10.
2009 

ɝ.(n=18)

8,3±2,2
11,6±4,9

8,0±2,4
76,9±16,3

4 7.09.÷11.10.
2012 

ɝ.(n=14)

7,0±2,8
3,2±2,8

7,2±2,9
78,3±47,0

ɂɡ ɫɪɚɜɧɟɧɢɹ ɩɪɢɜɟɞёɧɧɵɯ ɡɧɚɱɟɧɢɣ Rs ɫɥɟɞɭɟɬ, ɱɬɨ ɩɪɢ ɛɥɢɡɤɢɯ ɢɥɢ ɪɚɜɧɵɯ (ɜ 
ɩɪɟɞɟɥɚɯ ɫɬɚɬɢɫɬɢɱɟɫɤɨɝɨ ɪɚɡɛɪɨɫɚ σ) ɡɧɚɱɟɧɢɣ ɚɪɝɭɦɟɧɬɚ s ɩɪɢ ɩɪɨɩɭɫɤɚɧɢɢ ɨɞɧɨɝɨ 
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ɩɨɬɨɤɚ ɝɚɡɚ, ɤɨɷɮɮɢɰɢɟɧɬ ɢɡɜɥɟɱɟɧɢɹ ɫɟɪɵ Rs ɜ ɤɨɬɥɚɯ Ƚ-950 ɜ 5 ɢ ɛɨɥɟɟ ɪɚɡ 
ɩɪɟɜɨɫɯɨɞɢɬ Rs ɞɥɹ ɤɨɬɥɨɜ Ƚ-1030. ɉɪɢ ɷɬɨɦ ɫɪɟɞɧɟɜɡɜɟɲɟɧɧɵɟ ɡɧɚɱɟɧɢɹ Rs ɢɡ Ɍɚɛɥ.1  
ɞɥɹ  ɤɨɬɥɨɜ Ƚ-950 ɢ Ƚ-1030 (ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ: 71,2% ɢ 10,2%) ɨɬɥɢɱɚɸɬɫɹ ɜ ɩɪɚɤɬɢɱɟɫɤɢ 
ɜ 7 (ɜ 6,95) ɪɚɡ.

Ɉɫɪɟɞɧёɧɧɵɟ ɡɧɚɱɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɚ ɢɡɜɥɟɱɟɧɢɹ ɫɟɪɵ Rs ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɭɞɟɥɶɧɨɣ ɧɚɝɪɭɡɤɢ s ɧɚ ɬɟɩɥɨɨɛɦɟɧɧɭɸ ɩɨɜɟɪɯɧɨɫɬɶ ɤɨɬɥɨɜ-ɭɬɢɥɢɡɚɬɨɪɨɜ Ʉɍ-1-I ɢ 
Ʉɍ-2ɚ-I (Ʉɍ-2-I) ɍɉɗɋ ɆɁ ɩɨɤɚɡɚɧɵ ɧɚ Ɋɢɫ.3. ɋɜɟɬɥɵɦɢ ɫɢɦɜɨɥɚɦɢ ɡɞɟɫɶ ɩɨɤɚɡɚɧɵ 
ɫɪɟɞɧɢɟ ɢɡ 4÷6 ɛɥɢɠɚɣɲɢɯ ɩɨ ɚɪɝɭɦɟɧɬɭ s ɡɧɚɱɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɚ ɢɡɜɥɟɱɟɧɢɹ ɫɟɪɵ Rs

ɜ ɤɨɧɞɟɧɫɚɬɨɪɚɯ Ƚ-950, ɚ ɜɟɪɬɢɤɚɥɶɧɵɦ ɨɬɪɟɡɤɨɦ – ɢɯ ɞɢɫɩɟɪɫɢɹ (ɫɪɟɞɧɟɤɜɚɞɪɚɬɢɱɧɨɟ 
ɨɬɤɥɨɧɟɧɢɟ).  ɋɪɟɞɧɢɟ ɧɚ ɢɧɬɟɪɜɚɥɚɯ s ɡɧɚɱɟɧɢɹ Rs ɜ ɤɨɬɥɟ Ƚ-1030 ɩɨɤɚɡɚɧɵ 
ɡɚɱɟɪɧёɧɧɵɦɢ ɡɧɚɱɤɚɦɢ, ɪɚɡɦɟɪ ɤɨɬɨɪɵɯ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɢɥɢ ɫɨɩɨɫɬɚɜɢɦ ɫ ɞɢɫɩɟɪɫɢɟɣ.

Ɋɢɫ. Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ ɢɡɜɥɟɱɟɧɢɹ ɫɟɪɵ Rs ɜ ɤɨɬɥɚɯ: Ʉɍ-1-I (1) ɢ ɜ 
ɤɨɧɞɟɧɫɚɬɨɪɚɯ Ʉɍ-2ɚ-I ɢɥɢ Ʉɍ-2-I (2) ɍɉɗɋ ɆɁ ɁɎ ȽɆɄ ɇɇ ɨɬ ɭɞɟɥɶɧɨɝɨ 

ɦɚɫɫɨɩɨɬɨɤɚ ɫɟɪɵ s ɧɚ ɜɯɨɞɟ Ʉɍ ɡɚ ɩɟɪɢɨɞɵ: 14.11.07÷17.12.07(        );
13.07.09÷13.10.09 (ɨ); 7.09.12÷10.10.2012 (Δ).

Ʉɚɤ ɨɱɟɜɢɞɧɨ ɢɡ Ɋɢɫ., ɜɨ ɜɫёɦ ɪɚɛɨɱɟɦ ɞɢɚɩɚɡɨɧɟ ɭɞɟɥɶɧɵɯ ɧɚɝɪɭɡɨɤ s ɡɧɚɱɟɧɢɹ 
ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɢɡɜɥɟɱɟɧɢɹ ɫɟɪɵ Rs ɜ ɤɨɬɥɚɯ-ɤɨɧɞɟɧɫɚɬɨɪɚɯ Ƚ-950 ɩɪɢ ɪɚɜɧɵɯ s

ɡɚɦɟɬɧɨ ɜɵɲɟ, ɧɟɠɟɥɢ ɜ ɤɨɬɥɚɯ Ƚ-1030.

ɂɬɚɤ, ɩɪɹɦɨɟ ɫɬɚɬɢɫɬɢɱɟɫɤɨɟ ɫɨɩɨɫɬɚɜɥɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɢɡɜɥɟɱɟɧɢɹ ɫɟɪɵ ɜ 
ɝɚɡɨɬɪɭɛɧɵɯ ɤɨɬɥɚɯ Ʉɍ-1-I ɢ Ʉɍ-2ɚ-I (Ʉɍ-2-I) ɍɉɗɋ ɆɁ ɢɡ ɩɪɚɤɬɢɱɟɫɤɢ ɨɞɧɨɝɨ 
ɝɚɡɨɜɨɝɨ ɩɨɬɨɤɚ ɩɨɤɚɡɵɜɚɟɬ ɹɜɧɨɟ ɩɪɟɢɦɭɳɟɫɬɜɨ ɜ ɤɨɧɞɟɧɫɚɰɢɢ ɫɟɪɵ ɝɚɡɨɬɪɭɛɧɨɝɨ 
ɤɨɬɥɚ Ƚ-950 ɫɪɚɜɧɢɬɟɥɶɧɨ ɫ ɚɧɚɥɨɝɢɱɧɵɦ  ɤɨɬɥɨɦ-ɭɬɢɥɢɡɚɬɨɪɨɦ Ƚ-1030 ɫ 
ɬɟɩɥɨɨɛɦɟɧɧɵɦɢ ɬɪɭɛɚɦɢ ɛɨɥɶɲɟɝɨ ɞɢɚɦɟɬɪɚ.  ɉɪɢ ɨɞɢɧɚɤɨɜɵɯ ɧɚɝɪɭɡɤɚɯ ɧɚ ɷɬɢ 
ɤɨɬɥɵ, ɤɨɷɮɮɢɰɢɟɧɬ ɢɡɜɥɟɱɟɧɢɹ ɫɟɪɵ ɜ ɤɨɧɞɟɧɫɚɬɨɪɚɯ Ƚ-950 ȻɁɗɆ ɜ 5 ɢ ɛɨɥɟɟ ɪɚɡ 
ɜɵɲɟ. ɗɬɨɬ ɪɟɡɭɥɶɬɚɬ ɩɚɫɫɢɜɧɨɝɨ ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɷɤɫɩɟɪɢɦɟɧɬɚ ɨɡɧɚɱɚɟɬ 
ɧɟɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɶ ɭɜɟɥɢɱɟɧɢɹ ɞɢɚɦɟɬɪɚ ɬɟɩɥɨɨɛɦɟɧɧɵɯ ɬɪɭɛ ɤɨɧɞɟɧɫɚɬɨɪɨɜ ɫɟɪɵ 
ɭɫɬɚɧɨɜɨɤ Ʉɥɚɭɫɚ.
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ɋɌɊɍɄɌɍɊɂɊɈȼȺɇɇɕɃ ɉɈɅɂȺɆɂȾɇɕɃ ɄɅȿɃ-ɊȺɋɉɅȺȼ
əɝɨɞɤɢɧɚ Ɇ.ȼ., Ɂɚɩɨɥɶɫɤɚɹ ȿ.ɋ., Ʉɪɭɬɶɤɨ ɗ.Ɍ., ɞ.ɬ.ɧ., ɩɪɨɮ.

Ȼɟɥɨɪɭɫɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ
ȼ ɪɹɞɟ ɧɚɭɱɧɵɯ  ɩɭɛɥɢɤɚɰɢɣ ɫɨɨɛɳɚɟɬɫɹ ɨ ɜɨɡɦɨɠɧɨɫɬɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɪɢɟɦɚ 

ɦɨɞɢɮɢɤɚɰɢɢ ɚɥɢɮɚɬɢɱɟɫɤɢɯ ɩɨɥɢɚɦɢɞɨɜ ɞɥɹ ɭɥɭɱɲɟɧɢɹ ɚɞɝɟɡɢɨɧɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ 
ɩɨɥɢɦɟɪɨɜ. ɉɨɥɭɱɟɧɧɵɟ ɩɨɥɨɠɢɬɟɥɶɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɚɜɬɨɪɵ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ 
ɩɭɛɥɢɤɚɰɢɣ ɨɛɴɹɫɧɹɸɬ ɨɛɪɚɡɨɜɚɧɢɟɦ ɜ ɤɨɦɩɨɡɢɰɢɨɧɧɨɦ ɬɟɪɦɨɩɥɚɜɤɨɦ ɩɨɥɢɦɟɪɟ 
ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɚɞɝɟɡɢɨɧɧɵɯ ɰɟɧɬɪɨɜ, ɫɩɨɫɨɛɫɬɜɭɸɳɢɯ ɭɫɢɥɟɧɢɸ ɚɞɝɟɡɢɢ, ɱɬɨ ɜ ɫɜɨɸ 
ɨɱɟɪɟɞɶ ɡɧɚɱɢɬɟɥɶɧɨ ɩɨɜɵɲɚɟɬ ɭɫɬɨɣɱɢɜɨɫɬɶ ɤɥɟɟɜɵɯ ɫɨɟɞɢɧɟɧɢɣ ɤ ɪɚɡɥɢɱɧɨɝɨ ɪɨɞɚ 
ɜɨɡɞɟɣɫɬɜɢɹɦ (ɫɬɢɪɤɚ, ɯɢɦɱɢɫɬɤɚ ɢ ɞɪ.).

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɤɥɟɢ-ɪɚɫɩɥɚɜɵ ɲɢɪɨɤɨ ɩɪɢɦɟɧɹɸɬɫɹ ɜ 
ɜɵɫɨɤɨɩɪɨɢɡɜɨɞɢɬɟɥɶɧɵɯ ɩɪɨɰɟɫɫɚɯ ɫɤɥɟɢɜɚɧɢɹ ɪɚɡɥɢɱɧɵɯ ɫɭɛɫɬɪɚɬɨɜ ɜ ɭɩɚɤɨɜɨɱɧɨɣ 
ɨɬɪɚɫɥɢ, ɦɚɲɢɧɨɫɬɪɨɟɧɢɢ (ɩɪɨɢɡɜɨɞɫɬɜɨ ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɮɢɥɶɬɪɨɜ, ɩɪɨɢɡɜɨɞɫɬɜɟ 
ɦɟɛɟɥɢ. ɞɥɹ ɫɤɥɟɢɜɚɧɢɹ ɞɟɬɚɥɟɣ ɢɡ ɞɪɟɜɟɫɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɬɤɚɧɟɣ, ɛɭɦɚɠɧɵɯ ɩɥɟɧɨɤ, 
ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ  ɤɪɟɩɥɟɧɢɹ ɞɟɬɚɥɟɣ ɨɛɭɜɢ ɢ  ɞɪ. ɂɡɜɟɫɬɧɵ ɪɚɡɥɢɱɧɵɟ ɤɥɟɢ-ɪɚɫɩɥɚɜɵ 
ɧɚ ɨɫɧɨɜɟ ɩɨɥɢɚɦɢɞɧɵɯ ɫɦɨɥ, ɩɨɥɭɱɟɧɧɵɯ ɩɭɬɟɦ ɫɨɩɨɥɢɦɟɪɢɡɚɰɢɢ 
ɝɟɤɫɚɦɟɬɢɥɟɧɞɢɚɦɦɨɧɢɣɚɞɢɩɢɧɚɬɚ ɫ έ-ɤɚɩɪɨɥɚɤɬɚɦɨɦ (ɫɦɨɥɚ ɉ-54), 
ɝɟɤɫɚɦɟɬɢɥɟɧɞɢɚɦɦɨɧɢɣɚɞɢɩɢɧɚɬɚ ɫ ɝɟɤɫɚɦɟɬɢɥɟɧɞɢɚɦɦɨɧɢɣɫɟɛɚɰɢɧɚɬɨɦ ɢ  έ-

ɤɚɩɪɨɥɚɤɬɚɦɨɦ (ɫɦɨɥɚ ɉ-548), ɚ ɬɚɤɠɟ ɧɚ ɨɫɧɨɜɟ ɫɦɟɫɟɣ ɷɬɢɯ ɫɨɩɨɥɢɦɟɪɨɜ. ɂɡɜɟɫɬɟɧ 
ɬɚɤɠɟ ɤɥɟɣ-ɪɚɫɩɥɚɜ, ɜɤɥɸɱɚɸɳɢɣ ɩɨɥɢɚɦɢɞɧɭɸ ɫɦɨɥɭ, ɝɥɢɰɟɪɢɧ, ɮɬɚɥɟɜɵɣ ɚɧɝɢɞɪɢɞ, 
ɬɪɢɦɟɬɢɥɨɥɩɪɨɩɚɧ ɢ  ɤɥɟɟɜɚɹ ɤɨɦɩɨɡɢɰɢɹ, ɫɨɞɟɪɠɚɳɚɹ ɩɨɥɢɚɦɢɞɧɭɸ ɫɦɨɥɭ, 
ɩɥɚɫɬɢɮɢɤɚɬɨɪ, ɫɬɟɚɪɢɧɨɜɭɸ ɤɢɫɥɨɬɭ, ɚɞɢɩɢɧɨɜɭɸ ɤɢɫɥɨɬɭ, ɩɪɨɞɭɤɬ ɤɨɧɞɟɧɫɚɰɢɢ 
ɝɟɤɫɚɦɟɬɢɥɟɧɞɢɚɦɢɧɚ ɫ ɚɞɢɩɢɧɨɜɨɣ ɤɢɫɥɨɬɨɣ, ɤɚɧɢɮɨɥɶ, ɫɬɚɛɢɥɢɡɚɬɨɪ. ɂɡɜɟɫɬɧɚ 
ɤɥɟɟɜɚɹ ɤɨɦɩɨɡɢɰɢɹ, ɜɤɥɸɱɚɸɳɚɹ ɫɥɟɞɭɸɳɢɟ ɤɨɦɩɨɧɟɧɬɵ (ɦɚɫ.%): ɩɨɥɢ-έ-ɤɚɩɪɨɚɦɢɞ 
(ɩɨɥɢɚɦɢɞ 6) 90,0 – 97,0; ɬɟɪɟɮɬɚɥɟɜɚɹ ɤɢɫɥɨɬɚ 1,0 – 5,0; ɦɟɬɚɮɟɧɢɥɟɧɛɢɫɦɚɥɟɢɧɢɦɢɞ 
1,0 – 2,0; ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɚɹ ɤɚɧɢɮɨɥɶ 1,0 – 3,0 (ɩɪɨɬɨɬɢɩ). Ɉɞɧɚɤɨ ɨɛɳɢɣ ɧɟɞɨɫɬɚɬɨɤ 
ɢɫɩɨɥɶɡɭɟɦɵɯ ɤɥɟɟɜ – ɧɟɞɨɫɬɚɬɨɱɧɨ ɜɵɫɨɤɚɹ ɚɞɝɟɡɢɹ ɤ ɫɤɥɟɢɜɚɟɦɵɦ ɦɚɬɟɪɢɚɥɚɦ.

ɐɟɥɶ ɞɚɧɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ ɫɨɫɬɨɹɥɚ ɜ ɩɨɥɭɱɟɧɢɟ ɤɥɟɹ-ɪɚɫɩɥɚɜɚ ɧɚ ɨɫɧɨɜɟ  
ɩɪɨɦɵɲɥɟɧɧɨ ɩɪɨɢɡɜɨɞɢɦɨɝɨ ɜ Ɋɟɫɩɭɛɥɢɤɟ Ȼɟɥɚɪɭɫɶ (ɈȺɈ «ȽɪɨɞɧɨȺɡɨɬ»)  
ɩɨɥɢɚɦɢɞɚ 6 (ɩɨɥɢ-έ-ɤɚɩɪɨɚɦɢɞɚ) ɫ ɩɨɜɵɲɟɧɧɵɦɢ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɩɪɨɬɨɬɢɩɨɦ 
ɚɞɝɟɡɢɨɧɧɵɦɢ ɫɜɨɣɫɬɜɚɦɢ ɤ ɫɤɥɟɢɜɚɟɦɵɦ ɷɥɟɦɟɧɬɚɦ ɢɡɞɟɥɢɣ, ɧɚɩɪɢɦɟɪ, ɤɨɠɢ, 
ɢɫɩɨɥɶɡɭɟɦɨɣ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟ ɨɛɭɜɢ. Ɋɟɲɟɧɢɟ ɩɨɫɬɚɜɥɟɧɧɨɣ ɡɚɞɚɱɢ ɛɵɥɨ ɞɨɫɬɢɝɧɭɬɨ  
ɬɟɦ, ɱɬɨ ɤɥɟɣ-ɪɚɫɩɥɚɜ, ɜɤɥɸɱɚɸɳɢɣ    ɩɨɥɢ - έ – ɤɚɩɪɨɚɦɢɞ                     ( ɩɨɥɢɚɦɢɞ 6), 
ɬɟɪɟɮɬɚɥɟɜɭɸ ɤɢɫɥɨɬɭ, ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɭɸ ɤɚɧɢɮɨɥɶ, ɦɚɥɟɢɧɩɪɨɢɡɜɨɞɧɨɟ ɩɨɥɢɚɦɢɧɚ 
(ɩɪɨɬɨɬɢɩ),  ɨɬɥɢɱɚɟɬɫɹ ɬɟɦ, ɱɬɨ ɫɨɞɟɪɠɢɬ ɜ ɤɚɱɟɫɬɜɟ ɦɚɥɟɢɧɩɪɨɢɡɜɨɞɧɨɝɨ ɩɨɥɢɚɦɢɧɚ  
N,N,N`,N`- 3,3`,4,4`-ɞɢɮɟɧɢɥɨɤɫɢɞ ɬɟɬɪɚɦɚɥɟɢɧɚɦɢɞɨɤɢɫɥɨɬɭ (ɌɆȺɄ) ɩɪɢ 
ɫɥɟɞɭɸɳɟɦ ɫɨɨɬɧɨɲɟɧɢɢ ɤɨɦɩɨɧɟɧɬɨɜ, ɦɚɫ.%: ɩɨɥɢ - έ – ɤɚɩɪɨɚɦɢɞ ( ɩɨɥɢɚɦɢɞ 6) 90,0 
– 97,0; ɬɟɪɟɮɬɚɥɟɜɚɹ ɤɢɫɥɨɬɚ          1,0 – 5,0; N,N,N`,N`- 3,3`,4,4`-ɞɢɮɟɧɢɥɨɤɫɢɞ 
ɬɟɬɪɚɦɚɥɟɢɧɚɦɢɞɨɤɢɫɥɨɬɚ (ɌɆȺɄ) 1,0 - 2,0; ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɚɹ ɤɚɧɢɮɨɥɶ 1,0 – 3,0.

 N,N,N`,N`- 3,3`,4,4`-ɞɢɮɟɧɢɥɨɤɫɢɞ ɬɟɬɪɚɦɚɥɟɢɧɚɦɢɞɨɤɢɫɥɨɬɭ (ɌɆȺɄ) 
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 ɫɢɧɬɟɡɢɪɨɜɚɥɢ ɩɨ ɪɟɚɤɰɢɢ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɚɪɨɦɚɬɢɱɟɫɤɨɝɨ ɬɟɬɪɚɚɦɢɧɨɞɢɮɟɧɢɥɨɜɨɝɨ 
ɷɮɢɪɚ ɫ ɷɤɜɢɦɨɥɹɪɧɵɦ  ɤɨɥɢɱɟɫɬɜɨɦ ɚɧɝɢɞɪɢɞɚ ɦɚɥɟɢɧɨɜɨɣ ɤɢɫɥɨɬɵ ɜ ɦɢɧɢɦɚɥɶɧɨɦ 
ɤɨɥɢɱɟɫɬɜɟ ɞɢɦɟɬɢɥɮɨɪɦɚɦɢɞɚ  (ȾɆɎȺ) ɜ ɬɟɱɟɧɢɟ 2–3 ɱɚɫɨɜ. Ɉɛɪɚɡɭɸɳɚɹɫɹ 
N,N,N`,N`- 3,3`,4,4`-ɞɢɮɟɧɢɥɨɤɫɢɞ ɬɟɬɪɚ-ɦɚɥɟɢɧɚɦɢɞɨɤɢɫɥɨɬɚ (ɌɆȺɄ) ɜɵɩɚɞɚɟɬ ɜ 
ɨɫɚɞɨɤ ɜ ɜɢɞɟ ɬɨɧɤɨɞɢɫɩɟɪɫɧɨɝɨ ɩɨɪɨɲɤɚ.  
 Ʉɥɟɣ ɝɨɬɨɜɢɥɢ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: ɜ ɪɟɚɤɬɨɪ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 260–270

ɨɋ ɜ 
ɬɨɤɟ ɨɱɢɳɟɧɧɨɝɨ ɢɧɟɪɬɧɨɝɨ ɝɚɡɚ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɜɜɨɞɢɥɢ έ –ɩɨɥɢɤɚɩɪɨɚɦɢɞ 
(ɩɨɥɢɚɦɢɞ 6) ɢ ɬɟɪɟɮɬɚɥɟɜɭɸ ɤɢɫɥɨɬɭ, ɩɟɪɟɦɟɲɢɜɚɥɢ 10-15 ɦɢɧɭɬ , ɡɚɬɟɦ ɜɜɨɞɢɥɢ 
N,N,N`,N`- 3,3`,4,4`-ɞɢɮɟɧɢɥɨɤɫɢɞ ɬɟɬɪɚɦɚɥɟɢɧɚɦɢɞɨɤɢɫɥɨɬɭ (ɌɆȺɄ) ɢ ɬɟɦɩɟ-ɪɚɬɭɪɭ 
ɜ ɡɨɧɟ ɪɟɚɤɰɢɢ ɫɧɢɠɚɥɢ ɞɨ 210–220 

ɨɋ, ɡɚɬɟɦ ɡɚɝɪɭɠɚɥɢ ɦɨɞɢɮɢ-ɰɢɪɨɜɚɧɧɭɸ 
ɤɚɧɢɮɨɥɶ ɢ ɫɨɞɟɪɠɢɦɨɟ ɪɟɚɤɬɨɪɚ  ɝɨɦɨɝɟɧɢɡɢɪɨɜɚɥɢ ɩɪɢ ɩɟɪɟɦɟɲɢɜɚɧɢɢ ɤɨɦɩɨɧɟɧɬɨɜ 
ɫɪɟɞɵ. Ɉɛɳɟɟ ɜɪɟɦɹ ɫɢɧɬɟɡɚ ɫɨɫɬɚɜɥɹɥɨ 25–30 ɦɢɧɭɬ. ȼ ɤɚɱɟɫɬɜɟ ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɨɣ 
ɤɚɧɢɮɨɥɢ ɢɫɩɨɥɶɡɨɜɚɥɢ ɬɚɥɥɨɜɭɸ ɤɚɧɢɮɨɥɶ, ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɭɸ 3–5% ɮɭɦɚɪɨɜɨɣ 
ɤɢɫɥɨɬɵ. ɉɨɥɢ- έ - ɤɚɩɪɨɚɦɢɞ (ɩɨɥɢɚɦɢɞ 6) ɫɨɞɟɪɠɚɥ ɦɢɧɢɦɚɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ (1–2%) 

ɧɢɡɤɨɦɨɥɟɤɭɥɹɪɧɵɯ ɜɟɳɟɫɬɜ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɈɋɌ 6-06-ɋ9-83. Ɍɨɤ ɚɡɨɬɚ ɧɟɨɛɯɨɞɢɦ 
ɞɥɹ ɢɫɤɥɸɱɟɧɢɹ ɤɨɧɬɚɤɬɚ ɪɚɫɩɥɚɜɥɟɧɧɨɣ ɫɦɟɫɢ ɤɨɦɩɨɧɟɧɬɨɜ ɫ ɤɢɫɥɨɪɨɞɨɦ ɜɨɡɞɭɯɚ ɢ 
ɜɥɚɝɨɣ, ɫɨɞɟɪɠɚɳɟɣɫɹ ɜ ɜɨɡɞɭɯɟ, ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɬɟɪɦɨɨɤɢɫɥɢɬɟɥɶɧɨɣ ɞɟɫɬɪɭɤɰɢɢ 
ɤɨɦɩɨɧɟɧɬɨɜ ɢ ɢɫɤɥɸɱɟɧɢɹ  ɝɢɞɪɨɥɢɬɢɱɟɫɤɨɣ ɞɟɫɬɪɭɤɰɢɢ  ɩɨɥɢɚɦɢɞɚ 6. Ɂɚ ɫɱɟɬ  
ɨɫɨɛɟɧɧɨɫɬɟɣ ɫɬɪɭɤɬɭɪɵ ɌɆȺɄ, ɫɨɞɟɪɠɚɳɟɣ ɤɪɨɦɟ  ɚɞɝɟɡɢɨɧɧɨ - ɫɩɨɫɨɛɧɵɯ 
ɧɟɩɪɟɞɟɥɶɧɵɯ ɫɜɹɡɟɣ   ɱɟɬɵɪɟ ɤɚɪɛɨɤɫɢɥɶɧɵɟ ɝɪɭɩɩɵ ɜ ɦɨɥɟɤɭɥɟ, ɜɟɪɨɹɬɧɨ, ɜɨɡɦɨɠɧɨ  
ɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɨɟ ɫɬɪɭɤɬɭɪɢɪɨɜɚɧɢɟ ɫɢɫɬɟɦɵ ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɨɝɨ ɩɨɥɢɦɟɪɚ ɜ 
ɩɪɨɰɟɫɫɟ ɮɨɪɦɢɪɨɜɚɧɢɹ ɤɥɟɟɜɨɝɨ ɲɜɚ, ɱɬɨ   ɨɛɟɫɩɟɱɢɜɚɟɬ ɭɜɟɥɢɱɟɧɢɟ ɟɝɨ ɚɞɝɟɡɢɨɧɧɨɣ 
ɩɪɨɱɧɨɫɬɢ  ɤ ɫɭɛɫɬɪɚɬɚɦ ɩɭɬɟɦ ɨɛɪɚɡɨɜɚɧɢɹ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɯɢɦɢɱɟɫɤɢɯ ɫɜɹɡɟɣ ɩɨ 
ɫɪɚɜɧɟɧɢɸ ɫ ɩɪɨɬɨɬɢɩɨɦ. Ƚɨɬɨɜɵɣ ɤɥɟɣ ɫɥɢɜɚɥɢ ɢɡ ɪɟɚɤɬɨɪɚ ɢ ɨɯɥɚɠɞɚɥɢ  (ɩɨɞ 
ɚɡɨɬɧɨɣ ɩɨɞɭɲɤɨɣ), ɡɚɬɟɦ ɢɡɦɟɥɶɱɚɥɢ. 
 Ⱥɞɝɟɡɢɨɧɧɭɸ ɩɪɨɱɧɨɫɬɶ  ɨɰɟɧɢɜɚɥɢ ɩɭɬɟɦ  ɢɫɩɵɬɚɧɢɹ ɫɤɥɟɟɤ ɧɚ ɪɚɫɫɥɚɢɜɚɧɢɟ ɢ 
ɫɞɜɢɝ ɩɨ ɢɡɜɟɫɬɧɵɦ ɦɟɬɨɞɢɤɚɦ (ȽɈɋɌ 939-88). ɂɫɩɵɬɚɧɢɹ ɩɪɨɜɨɞɢɥɢ ɧɚ  ɪɚɡɪɵɜɧɨɣ 
ɦɚɲɢɧɟ Ɂ-05. Ɍɟɦɩɟɪɚɬɭɪɭ ɪɚɡɦɹɝɱɟɧɢɹ ɨɩɪɟɞɟɥɹɥɢ ɦɟɬɨɞɨɦ ɤɨɥɶɰɚ ɢ ɲɚɪɚ ɩɨ ȽɈɋɌ 
11506-73. ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɩɪɟɞɟɥ ɩɪɨɱɧɨɫɬɢ ɩɪɢ ɪɚɫɫɥɚɢɜɚɧɢɢ ɢ 
ɩɪɟɞɟɥ ɩɪɨɱɧɨɫɬɢ ɩɪɢ ɫɞɜɢɝɟ ɤɥɟɟɜɨɝɨ ɲɜɚ ɭ ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɤɨɦɩɨɡɢɰɢɢ ɤɥɟɹ –
ɪɚɫɩɥɚɜɚ ɞɥɹ ɜɫɟɯ ɫɪɚɜɧɢɜɚɟɦɵɯ ɩɪɢɦɟɪɨɜ ɜɵɲɟ, ɱɟɦ ɭ ɤɨɦɩɨɡɢɰɢɢ-ɩɪɨɬɨɬɢɩɚ ɩɪɢ 
ɧɟɫɤɨɥɶɤɨ ɛɨɥɟɟ ɧɢɡɤɢɯ ɬɟɦɩɟɪɚɬɭɪɚɯ ɪɚɡɦɹɝɱɟɧɢɹ. ȼɟɪɨɹɬɧɨ ɩɨɜɵɲɟɧɧɵɟ 
ɚɞɝɟɡɢɨɧɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɪɚɡɪɚɛɨɬɚɧɧɨɣ  ɤɨɦɩɨɡɢɰɢɢ ɤɥɟɹ-ɪɚɫɩɥɚɜɚ ɩɨ ɫɪɚɜɧɟɧɢɸ 
ɫ ɤɥɟɟɦ-ɪɚɫɩɥɚɜɨɦ ɩɪɨɬɨɬɢɩɚ ɨɛɭɫɥɨɜɥɟɧɵ ɫɜɨɣɫɬɜɚɦɢ ɨɛɪɚɡɭɸɳɢɯɫɹ  ɫɟɬɱɚɬɵɯ 
ɩɪɨɞɭɤɬɨɜ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɩɨɥɢ- έ – ɤɚɩɪɨɚɦɢɞɚ (ɩɨɥɢɚɦɢɞɚ 6) ɫ ɬɟɪɟɮɬɚɥɟɜɨɣ 
ɤɢɫɥɨɬɨɣ, ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɨɣ ɤɚɧɢɮɨɥɶɸ, І,І,ІЙ,ІЙ- 3,3`,4,4`-ɞɢɮɟɧɢɥɨɤɫɢɞ 
ɬɟɬɪɚɦɚɥɟɢɧɚɦɢɞɨɤɢɫɥɨɬɨɣ (ɌɆȺɄ) ɡɚ ɫɱɟɬ ɨɫɨɛɟɧɧɨɫɬɟɣ ɯɢɦɢɱɟɫɤɨɝɨ ɫɬɪɨɟɧɢɹ 
ɦɨɥɟɤɭɥ  ɌɆȺɄ, ɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɨ ɫɲɢɜɚɸɳɟɣ  ɩɨɥɢɦɟɪɧɭɸ ɤɨɦɩɨɡɢɰɢɸ. 
 

ȼɅɂəɇɂȿ ɆɈȾɂɎɂɐɂɊɈȼȺɇɇɈȽɈ ɉɈɅɂȺɆɂȾɇɈȽɈ ɈɌȼȿɊȾɂɌȿɅə ɇȺ 
ɁȺɓɂɌɇɕȿ ɋȼɈɃɋɌȼȺ ɗɉɈɄɋɂȾɇɕɏ  ɅȺɄɈȼɕɏ ɉɈɄɊɕɌɂɃ 

Ɂɚɩɨɥɶɫɤɚɹ ȿ.ɋ., Ʉɪɭɬɶɤɨ ɗ.Ɍ. , ɞ.ɬ.ɧ., ɩɪɨɮ. 
Ȼɟɥɨɪɭɫɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ 

 ɇɚ ɡɚɳɢɬɧɵɟ ɫɜɨɣɫɬɜɚ ɷɩɨɤɫɢɞɧɵɯ ɩɨɤɪɵɬɢɣ ɫɭɳɟɫɬɜɟɧɧɨɟ ɜɥɢɹɧɢɟ ɨɤɚɡɵɜɚɟɬ 
ɩɪɢɪɨɞɚ ɨɬɜɟɪɞɢɬɟɥɹ. ɂɫɩɨɥɶɡɭɹ ɨɬɜɟɪɞɢɬɟɥɢ ɪɚɡɥɢɱɧɨɝɨ ɯɢɦɢɱɟɫɤɨɝɨ ɫɬɪɨɟɧɢɹ 
ɦɨɠɧɨ ɰɟɥɟɧɚɩɪɚɜɥɟɧɧɨ ɪɟɝɭɥɢɪɨɜɚɬɶ ɫɜɨɣɫɬɜɚ ɮɨɪɦɢɪɭɟɦɵɯ ɡɚɳɢɬɧɵɯ ɩɨɤɪɵɬɢɣ. ȼ 
ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɢɡɭɱɟɧɨ ɜɥɢɹɧɢɟ ɤɨɦɩɥɟɤɫɧɨɝɨ ɨɬɜɟɪɞɢɬɟɥɹ, ɫɨɫɬɨɹɳɟɝɨ ɢɡ ɪɚɫɬɜɨɪɚ  
ɩɨɥɢɚɦɢɞɧɨɣ ɫɦɨɥɵ ɜ ɫɦɟɫɢ ɨɪɝɚɧɢɱɟɫɤɢɯ ɪɚɫɬɜɨɪɢɬɟɥɟɣ (ɨɬɜɟɪɞɢɬɟɥɶ ɗ№4, Ɍɍ 6-10-

1429-79)  ɢ ɦɨɞɢɮɢɰɢɪɭɸɳɟɝɨ ɩɨɥɢɚɦɢɧɧɨɝɨ ɪɟɚɝɟɧɬɚ – ɨɥɢɝɨɚɦɢɧɨɮɟɧɢɥɟɧɚ, ɧɚ 
ɫɜɨɣɫɬɜɚ ɩɨɤɪɵɬɢɹ, ɮɨɪɦɢɪɭɟɦɨɝɨ ɧɚ ɨɫɧɨɜɟ ɷɩɨɤɫɢɞɧɨɣ ɫɦɨɥɵ ɗ-41ɪ (Ɍɍ 6-10-106-



ɋɟɤɰɿɹ 1: Ɍɟɯɧɨɥɨɝɿɹ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ ɬɚ ɩɚɥɢɜɚ
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78). Ʉɨɦɩɨɡɢɰɢɹ ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɚ ɜ  ɤɚɱɟɫɬɜɟ ɜɟɪɯɧɟɝɨ ɜɨɞɨɫɬɨɣɤɨɝɨ 
ɩɨɤɪɵɬɢɹ ɜ ɫɢɫɬɟɦɚɯ ɚɧɬɢɤɨɪɪɨɡɢɨɧɧɨɣ ɡɚɳɢɬɵ ɢɧɠɟɧɟɪɧɵɯ ɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ 
ɭɫɬɚɧɨɜɨɤ ɩɨɪɬɨɜɵɯ ɫɨɨɪɭɠɟɧɢɣ ɦɨɪɫɤɨɣ ɬɟɯɧɢɤɢ, ɷɤɫɩɥɭɚɬɢɪɭɟɦɵɯ ɧɚ ɨɬɤɪɵɬɨɦ 
ɜɨɡɞɭɯɟ ɢ ɩɨɞɜɟɪɝɚɸɳɢɯɫɹ ɤɨɥɟɛɚɧɢɸ ɬɟɦɩɟɪɚɬɭɪɵ, ɩɨɫɬɨɹɧɧɨɦɭ ɢɥɢ 
ɩɟɪɢɨɞɢɱɟɫɤɨɦɭ ɜɨɡɞɟɣɫɬɜɢɸ ɜɥɚɝɢ ɢɥɢ ɜɨɞɵ. ɉɨɤɪɵɬɢɹ ɧɚɧɨɫɢɥɢ ɧɚ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ 
ɨɱɢɳɟɧɧɵɟ  ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɩɨɞɥɨɠɤɢ ɢɡ ɧɢɡɤɨɫɨɪɬɧɨɣ ɫɬɚɥɢ .Ɉɬɜɟɪɠɞɟɧɢɟ ɩɨɤɪɵɬɢɣ 
ɩɪɨɜɨɞɢɥɢ ɜ ɬɟɪɦɨɲɤɚɮɭ ɩɪɢ 100ɨ ɋ  ɜ ɬɟɱɟɧɢɟ 3-4 ɱɚɫɨɜ.Ɍɜɟɪɞɨɫɬɶ ɥɚɤɨɤɪɚɫɨɱɧɨɝɨ 
ɩɨɤɪɵɬɢɹ ɨɩɪɟɞɟɥɹɥɢ ɫ ɩɨɦɨɳɶɸ ɦɚɹɬɧɢɤɨɜɨɝɨ ɩɪɢɛɨɪɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ 
ɫɬɚɧɞɚɪɬɚɦɢ I⸰Ї 1522 ɢ ȽɈɋɌ 5233 «Ɇɚɬɟɪɢɚɥɵ ɥɚɤɨɤɪɚɫɨɱɧɵɟ. Ɇɟɬɨɞ ɨɩɪɟɞɟɥɟɧɢɹ 
ɬɜɟɪɞɨɫɬɢ ɩɨ ɦɚɹɬɧɢɤɨɜɨɦɭ ɩɪɢɛɨɪɭ». ȼ ɪɚɛɨɬɟ ɢɫɩɨɥɶɡɨɜɚɥɢ ɦɚɹɬɧɢɤɨɜɵɣ ɩɪɢɛɨɪ 
ɬɢɩɚ ɌɆɅ (Ɇɚɹɬɧɢɤ Ⱥ (Ʉɟɧɢɝɚ).Ɉɩɪɟɞɟɥɟɧɢɟ ɩɪɨɱɧɨɫɬɢ ɩɪɢ ɭɞɚɪɟ  ɩɪɨɜɨɞɢɥɢ ɩɨ 
ȽɈɋɌ  4765. ɂɫɩɵɬɭɟɦɵɣ ɨɛɪɚɡɟɰ ɩɨɦɟɳɚɥɢ ɩɨɞ ɛɨɟɤ ɩɨɤɪɵɬɢɟɦ ɜɜɟɪɯ, ɍɱɚɫɬɨɤ 
ɩɨɤɪɵɬɢɹ, ɧɚ ɤɨɬɨɪɵɣ ɩɚɞɚɥ ɝɪɭɡ, ɧɚɯɨɞɢɥɫɹ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɧɟ ɦɟɧɟɟ 20 ɦɦ ɨɬ ɤɪɚɹ  ɢ 
ɧɟ ɦɟɧɟɟ 40 ɦɦ ɨɬ ɰɟɧɬɪɚ ɞɪɭɝɢɯ  ɭɱɚɫɬɤɨɜ, ɩɨɞɜɟɪɝɲɢɯɫɹ ɭɞɚɪɭ. Ɂɚ ɭɞɚɪɧɭɸ 
ɩɪɨɱɧɨɫɬɶ ɩɨɤɪɵɬɢɣ ɩɪɢɧɢɦɚɥɚɫɶ ɧɚɢɛɨɥɶɲɚɹ ɜɵɫɨɬɚ, ɩɪɢ ɫɜɨɛɨɞɧɨɦ ɩɚɞɟɧɢɢ ɫ 
ɤɨɬɨɪɨɣ ɝɪɭɡ ɦɚɫɫɨɣ 1 ɤɝ ɧɟ ɜɵɡɵɜɚɟɬ ɪɚɡɪɭɲɟɧɢɹ ɩɨɤɪɵɬɢɹ. Ɉɬɜɟɪɞɢɬɟɥɶ   ɜɜɨɞɢɥɢ ɜ 
ɷɩɨɤɫɢɞɧɭɸ ɫɦɨɥɭ ɜ ɫɨɨɬɧɨɲɟɧɢɢ  ɫɦɨɥɚ – ɨɬɜɟɪɞɢɬɟɥɶ 0,8:1,1; 1,0:1,0;  1,2:1,0. Ɇɚɫɫɵ 
ɤɨɦɩɨɧɟɧɬɨɜ ɪɚɫɫɱɢɬɵɜɚɥɢ ɢɫɯɨɞɹ ɢɡ  ɫɨɞɟɪɠɚɧɢɹ ɷɩɨɤɫɢɞɧɵɯ ɝɪɭɩɩ ɜ ɫɦɨɥɟ ɢ 
ɚɦɢɧɧɨɝɨ ɱɢɫɥɚ ɨɬɜɟɪɞɢɬɟɥɹ. Ʉɚɤ ɩɨɤɚɡɚɥɢ ɪɟɡɭɥɶɬɚɬɵ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ 
ɢɫɫɥɟɞɨɜɚɧɢɣ, ɬɜɟɪɞɨɫɬɶ ɮɨɪɦɢɪɭɟɦɵɯ ɡɚɳɢɬɧɵɯ ɩɨɤɪɵɬɢɣ ɧɚ  ɦɟɬɚɥɥɢɱɟɫɤɢɯ 
ɩɨɜɟɪɯɧɨɫɬɹɯ ɢɡ ɧɟɪɠɚɜɟɸɳɟɣ ɫɬɚɥɢ ɢɡɦɟɧɹɥɚɫɶ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɨɥɢɱɟɫɬɜɚ 
ɜɜɟɞɟɧɧɨɝɨ ɨɬɜɟɪɞɢɬɟɥɹ ɢ ɟɝɨ ɫɨɫɬɚɜɚ, ɜ ɨɛɨɢɯ ɫɥɭɱɚɹɯ ɫɧɢɠɚɹɫɶ ɫɨ ɫɧɢɠɟɧɢɟɦ  
ɜɜɟɞɟɧɧɵɯ ɜ ɷɩɨɤɫɢɞɧɭɸ ɫɦɨɥɭ  ɤɨɥɢɱɟɫɬɜ ɤɚɤ  ɧɟɦɨɞɢɮɢɰɢɪɨɜɚɧɧɨɝɨ, ɬɚɤ ɢ 
ɤɨɦɩɥɟɤɫɧɨɝɨ ɩɨɥɢɚɦɢɞɧɨɝɨ  ɨɬɜɟɪɞɢɬɟɥɹ, ɫɨɞɟɪɠɚɳɟɝɨ   ɨɬ 0,1 ɞ ɨ 0,3 ɦɚɫ.%
ɩɨɥɢɚɦɢɧɧɨɝɨ ɪɟɚɝɟɧɬɚ – ɨɥɢɝɨɚɦɢɧɨɮɟɧɢɥɟɧɚ. Ɉɞɧɚɤɨ ɤɨɥɢɱɟɫɬɜɟɧɧɵɟ  ɩɨɤɚɡɚɬɟɥɢ 
ɬɜɟɪɞɨɫɬɢ ɢ ɩɪɨɱɧɨɫɬɢ ɩɪɢ ɭɞɚɪɟ ɩɨɤɪɵɬɢɣ, ɮɨɪɦɢɪɭɟɦɵɯ ɧɚ ɨɫɧɨɜɟ ɷɩɨɤɫɢɞɧɨɣ 
ɫɦɨɥɵ, ɨɬɜɟɪɠɞɚɟɦɨɣ ɤɨɦɩɥɟɤɫɧɵɦ ɩɨɥɢɚɦɢɞɧɵɦ ɨɬɜɟɪɞɢɬɟɥɟɦ ɫ ɞɨɛɚɜɤɨɣ 
ɨɥɢɝɨɚɦɢɧɨɮɟɧɢɥɟɧɚ, ɩɪɟɜɵɲɚɥɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɞɥɹ ɩɨɤɪɵɬɢɣ, 
ɨɬɜɟɪɠɞɟɧɧɵɯ ɧɟɦɨɞɢɮɢɰɢɪɨɜɚɧɧɨɣ ɩɨɥɢɚɦɢɞɧɨɣ ɫɦɨɥɨɣ, ɱɬɨ  ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨ 
ɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɨɦ ɫɬɪɭɤɬɭɪɢɪɨɜɚɧɢɢ ɜ ɫɢɫɬɟɦɟ ɮɨɪɦɢɪɭɟɦɨɝɨ ɥɚɤɨɜɨɝɨ ɩɨɤɪɵɬɢɹ ɧɚ 
ɨɫɧɨɜɟ  ɷɩɨɤɫɢɞɧɨɝɨ ɨɥɢɝɨɦɟɪɚ.

ɉɈɊȱȼɇəɅɖɇȺ  ɏȺɊȺɄɌȿɊɂɋɌɂɄȺ ȿɇɌȿɊɈɋɈɊȻȿɇɌȱȼ
Ɍɪɨɮɿɦɨɜɚ ȼ.ȼ., Ɇɚɫɥɨɲ Ɉ.ȼ., ɤ.ɯ.ɧ., ɞɨɰɟɧɬ

ȾɁ «Ʌɭɝɚɧɫɶɤɢɣ ɞɟɪɠɚɜɧɢɣ ɦɟɞɢɱɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ»
ȿɧɬɟɪɨɫɨɪɛɰɿɹ - ɰɟ ɨɞɢɧ ɡ ɦɟɬɨɞɿɜ ɟɮɟɪɟɧɬɧɨʀ ɬɟɪɚɩɿʀ - ɬɟɪɚɩɿʀ ɜɢɜɟɞɟɧɧɹ. Ⱦɚɧɢɣ ɦɟɬɨɞ 

ɥɿɤɭɜɚɧɧɹ ɡɚɫɧɨɜɚɧɢɣ ɧɚ ɡɞɚɬɧɨɫɬɿ ɟɧɬɟɪɨɫɨɪɛɟɧɬɿɜ ɡɜ’ɹɡɭɜɚɬɢ ɣ ɜɢɜɨɞɢɬɢ ɡ ɨɪɝɚɧɿɡɦɭ 
ɪɿɡɧɿ ɟɤɡɨɝɟɧɧɿ ɪɟɱɨɜɢɧɢ, ɦɿɤɪɨɨɪɝɚɧɿɡɦɢ ɿ ʀɯ ɬɨɤɫɢɧɢ, ɟɧɞɨɝɟɧɧɿ ɩɪɨɞɭɤɬɢ ɨɛɦɿɧɭ, ɳɨ 
ɡɞɚɬɧɿ ɧɚɤɨɩɢɱɭɜɚɬɢɫɹ ɚɛɨ ɩɪɨɧɢɤɚɬɢ ɜ ɩɨɪɨɠɧɢɧɭ ɲɥɭɧɤɨɜɨ-ɤɢɲɤɨɜɨɝɨ ɬɪɚɤɬɭ ɜ ɯɨɞɿ 
ɩɟɪɟɛɿɝɭ ɪɿɡɧɢɯ ɡɚɯɜɨɪɸɜɚɧɶ. ȿɧɬɟɪɨɫɨɪɛɟɧɬɢ ɡɚɣɦɚɸɬɶ ɧɚɥɟɠɧɟ ɦɿɫɰɟ ɜ ɚɪɫɟɧɚɥɿ 
ɫɭɱɚɫɧɢɯ ɥɿɤɚɪɫɶɤɢɯ ɡɚɫɨɛɿɜ. ɇɚɩɪɹɦɨɤ ɫɨɪɛɰɿɣɧɨʀ ɬɟɪɚɩɿʀ ɫɶɨɝɨɞɧɿ ɞɢɧɚɦɿɱɧɨ 
ɪɨɡɜɢɜɚєɬɶɫɹ, ɚ ɮɚɪɦɚɰɟɜɬɢɱɧɢɣ ɪɢɧɨɤ ɳɨɪɿɱɧɨ ɩɨɩɨɜɧɸєɬɶɫɹ ɧɨɜɢɦɢ ɩɪɟɩɚɪɚɬɚɦɢ 
ɫɨɪɛɰɿɣɧɨʀ ɞɿʀ, ɩɪɨɬɟ ɜ ɍɤɪɚʀɧɿ ɜ ɨɫɬɚɧɧɿ ɪɨɤɢ ɱɚɫɬɤɚ ɟɧɬɟɪɨɫɨɪɛɟɧɬɿɜ ɜ ɡɚɝɚɥɶɧɨɦɭ ɨɛɫɹɡɿ 
ɪɨɡɞɪɿɛɧɨɝɨ ɪɢɧɤɭ ɥɿɤɚɪɫɶɤɢɯ ɡɚɫɨɛɿɜ ɿ ȻȺȾɿɜ ɫɬɚɛɿɥɶɧɨ ɫɬɚɧɨɜɢɬɶ 3%.

Ɇɟɬɨɸ ɪɨɛɨɬɢ є ɜɢɜɱɟɧɧɹ, ɚɧɚɥɿɡ ɿ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɟ ɩɨɪɿɜɧɹɧɧɹ ɪɿɡɧɢɯ ɝɪɭɩ 
ɟɧɬɟɪɨɫɨɪɛɟɧɬɿɜ.

Ⱦɥɹ ɩɨɪɿɜɧɹɧɧɹ ɛɭɥɨ ɨɛɪɚɧɨ ɬɚ ɞɨɫɥɿɞɠɟɧɨ:
ȼɭɝɥɟɰɟɜɿ ɫɨɪɛɟɧɬɢ, ɹɤɿ ɩɪɟɞɫɬɚɜɥɟɧɿ ɜ ɥɿɤɚɪɫɶɤɿɣ ɮɨɪɦɿ Ⱥɤɬɢɜɨɜɚɧɟ ɜɭɝɿɥɥɹ. ɐɟ 

ɩɨɪɢɫɬɿ ɪɟɱɨɜɢɧɢ, ɹɤɿ ɨɬɪɢɦɭɸɬɶ ɡ ɪɿɡɧɢɯ ɜɭɝɥɟɰɟɜɢɯ ɦɚɬɟɪɿɚɥɿɜ ɨɪɝɚɧɿɱɧɨɝɨ ɩɨɯɨɞɠɟɧɧɹ 
ɬɚ ɦɚɸɬɶ ɩɨɪɢ ɪɿɡɧɨɝɨ ɪɚɞɿɭɫɭ.



ɋɟɤɰɿɹ 1: Ɍɟɯɧɨɥɨɝɿɹ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ ɬɚ ɩɚɥɢɜɚ 
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Ʉɪɟɦɧɿɣɜɦɿɫɧɿ ɫɨɪɛɟɧɬɢ  ȿɧɬɟɪɨɫɝɟɥɶ ɿ Ȼɿɥɢɣ ɜɭɝɿɥɥɹ -  ɰɟ ɜɢɫɨɤɨɞɢɫɩɟɪɫɧɢɣ ɞɢɨɤɫɿɞ 
ɤɪɟɦɧɿɸ, ɹɤɢɣ ɫɤɥɚɞɚєɬɶɫɹ ɡ ɧɟɩɨɪɢɫɬɢɯ ɫɮɟɪɢɱɧɢɯ ɱɚɫɬɢɧɨɤ, ɨɛ'єɞɧɚɧɢɯ ɜ ɚɝɪɟɝɚɬɢ 
ɪɨɡɦɿɪɨɦ 100-200 ɧɦ. 

ɉɪɟɩɚɪɚɬɢ ɧɚ ɨɫɧɨɜɿ ɯɚɪɱɨɜɢɯ ɜɨɥɨɤɨɧ ɬɚ ɩɟɤɬɢɧɿɜ (ɜ ɨɫɧɨɜɧɨɦɭ ɧɚɬɭɪɚɥɶɧɿ): 
ɦɿɤɪɨɤɪɢɫɬɚɥɿɱɧɚ ɰɟɥɸɥɨɡɚ. 

ȿɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ  ɩɨɪɿɜɧɸɜɚɥɢ: 
1.Ɋɨɡɱɢɧɧɿɫɬɶ 
Ɋɨɡɱɢɧɧɿɫɬɶ — ɰɟ ɜɥɚɫɬɢɜɿɫɬɶ ɪɟɱɨɜɢɧɢ ɪɨɡɱɢɧɹɬɢɫɹ ɜ ɪɿɡɧɢɯ ɪɨɡɱɢɧɧɢɤɚɯ. 

ɏɚɪɚɤɬɟɪɢɡɭєɬɶɫɹ ɜɿɞɩɨɜɿɞɧɨ ɞɨ ɤɪɢɬɟɪɿʀɜ, ɧɚɜɟɞɟɧɢɯ ɜ Д1, ɫ.5Ж. 
Ɋɟɡɭɥɶɬɚɬ: ȼɫɿ ɡɚɡɧɚɱɟɧɿ ɟɧɬɟɪɨɫɨɪɛɟɧɬɢ ɩɪɚɤɬɢɱɧɨ ɧɟ ɪɨɡɱɢɧɧɿ  ɭ ɜɨɞɿ. 
2. ɪɇ ɜɨɞɧɨʀ ɜɢɬɹɠɤɢ 
ɪɇ- ɱɢɫɥɨ,ɹɤɟ ɭɦɨɜɧɨ ɯɚɪɚɤɬɟɪɢɡɭє ɤɨɧɰɟɧɬɪɚɰɿɸ ɿɨɧɿɜ ɜɨɞɧɸ ɭ ɜɨɞɧɢɯ ɪɨɡɱɢɧɚɯ. 

Ɇɨɠɟ ɛɭɬɢ ɜɿɞɧɟɫɟɧɢɣ ɞɨ ɤɪɢɬɟɪɿʀɜ ɱɢɫɬɨɬɢ, ɨɫɤɿɥɶɤɢ ɤɢɫɥɨɬɧɿ ɚɛɨ ɥɭɠɧɿ ɞɨɦɿɲɤɢ 
ɦɨɠɭɬɶ ɜɩɥɢɜɚɬɢ ɧɚ ɪɇ ɲɥɭɧɤɨɜɨɝɨ ɦɿɫɬɭ. ȼɢɡɧɚɱɟɧɧɹ ɪɇ ɩɪɨɜɨɞɹɬɶ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ 
(ɩɨɬɟɧɰɿɨɦɟɬɪɢɱɧɨ), ɲɥɹɯɨɦ ɜɢɦɿɪɸɜɚɧɧɹ ɪɿɡɧɢɰɿ ɩɨɬɟɧɰɿɚɥɿɜ ɦɿɠ ɞɜɨɦɚ ɜɿɞɩɨɜɿɞɧɢɦɢ 
ɟɥɟɤɬɪɨɞɚɦɢ,ɡɚɧɭɪɟɧɢɦɢ ɭ ɜɢɩɪɨɛɨɜɭɜɚɧɢɣ ɪɨɡɱɢɧ Д2, ɪɨɡɞɿɥ  2.2.3,ɫ.51Ж. 

Ɋɟɡɭɥɶɬɚɬ: ȼɫɿ ɟɧɬɟɪɨɫɨɪɛɟɧɬɢ ɦɚɸɬɶ ɫɥɚɛɨ ɤɢɫɥɭ, ɦɚɣɠɟ ɧɟɣɬɪɚɥɶɧɭ ɜɟɥɢɱɢɧɭ ɪɇ. 
3.ȼɬɪɚɬɚ ɜ ɦɚɫɿ ɩɪɢ ɜɢɫɭɲɭɜɚɧɧɿ 

ɏɚɪɚɤɬɟɪɢɡɭє ɜɦɿɫɬ ɹɤ ɮɿɡɢɱɧɨ ɡɜ'ɹɡɚɧɨʀ ɜɨɞɢ (ɜɨɥɨɝɿɫɬɶ), ɬɚɤ ɿ ɡɚɥɢɲɤɨɜɢɯ 
ɪɨɡɱɢɧɧɢɤɿɜ, ɹɤɿ ɦɨɠɭɬɶ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢɫɹ ɩɪɢ ɜɢɪɨɛɧɢɰɬɜɿ ɟɧɬɟɪɨɫɨɪɛɟɧɬɭ. Ⱦɥɹ 
ɜɢɡɧɚɱɟɧɧɹ ɜɬɪɚɬɢ ɜ ɦɚɫɿ ɩɪɢ ɜɢɫɭɲɭɜɚɧɧɿ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɝɪɚɜɿɦɟɬɪɢɱɧɢɣ ɦɟɬɨɞ 
ɚɧɚɥɿɡɭ. 

Ɋɟɡɭɥɶɬɚɬ: ȼɭɝɿɥɥɹ ɚɤɬɢɜɨɜɚɧɟ(12,13%) ɿ ɆɄɐ(8,77%) ɦɚɸɬɶ ɛɿɥɶɲɭ ɜɨɞɨɭɬɪɢɦɭɸɱɭ 
ɡɞɚɬɧɿɫɬɶ ɩɨɪɿɜɧɹɧɨ ɡ ɛɿɥɢɦ ɜɭɝɿɥɥɹɦ(4,44%) ɬɚ ɟɧɬɟɪɨɫɝɟɥɟɦ(0,45%). ɉɨɪɢɫɬɿ ɫɨɪɛɟɧɬɢ ɧɚ 
ɩɨɜɟɪɯɧɿ ɪɨɡɞɿɥɭ ɮɚɡ ɦɚɸɬɶ ɦɟɬɢɥɶɧɿ ɬɚ ɝɿɞɪɨɤɫɢɥɶɧɿ ɝɪɭɩɢ, ɝɿɞɪɨɮɿɥɶɧɿɫɬɶ –ɝɪɭɩ,  ɩɨɪɢ 
ɮɨɪɦɭɸɬɶɫɹ ɡɚ ɪɚɯɭɧɨɤ ɩɪɨɦɿɠɤɿɜ ɦɿɠ ɦɿɤɪɨɝɥɨɛɭɥɚɦɢɩɨɥɿɫɢɥɨɤɫɚɧɨɜɨʀ ɦɚɬɪɢɰɿ, ɹɤɿ 
ɡɚɩɨɜɧɟɧɿ ɜɨɞɨɸ.  ȼ ɦɿɤɪɨɤɪɢɫɬɚɥɿɱɧɢɣ ɰɟɥɸɥɨɡɿ ɩɪɢɫɭɬɧɿ ɩɟɪɜɢɧɧɿ ɿ ɜɬɨɪɢɧɧɿ 
ɝɿɞɪɨɤɫɢɥɶɧɿ, ɮɟɧɨɥɶɧɿ, ɤɚɪɛɨɤɫɢɥɶɧɿ ɝɪɭɩɢ, ɹɤɿ ɨɛɭɦɨɜɥɸɸɬɶ ɦɿɠɦɨɥɟɤɭɥɹɪɧɭ ɜɡɚєɦɨɞɿɸ 
(ɜɨɞɧɟɜɿ ɡɜ'ɹɡɤɢ) ɡɞɚɬɧɨɫɬɿ ɫɨɪɛɭɜɚɬɢ ɜɨɞɭ, ɰɢɦ ɿ ɩɨɹɫɧɸєɬɶɫɹ ɜɨɞɨɭɬɪɢɦɭɸɱɚ ɡɞɚɬɧɿɫɬɶ. 
ȼɬɪɚɬɚ ɜ ɦɚɫɿ ɩɪɢ ɜɢɫɭɲɭɜɚɧɧɿ ɧɟ ɩɨɜɢɧɧɚ ɩɟɪɟɜɢɳɭɜɚɬɢ 15% (ɞɥɹ ɜɭɝɿɥɥɹ ɚɤɬɢɜɨɜɚɧɨɝɨ) 
ɡɝɿɞɧɨ ɡ ɜɢɦɨɝɚɦɢ ɜɢɦɨɝɚɦ Ⱦɟɪɠɚɜɧɨʀ ɮɚɪɦɚɤɨɩɟʀ ɍɤɪɚʀɧɢ. 

4. ȼɢɩɪɨɛɭɜɚɧɧɹ ɧɚ ɝɪɚɧɢɱɧɢɣ ɜɦɿɫɬ ɞɨɦɿɲɨɤ(ɫɭɥɶɮɚɬɢ, ɯɥɨɪɢɞɢ, ɡɚɥɿɡɨ, ɜɚɠɤɿ 
ɦɟɬɚɥɢ) 

Ɉɫɤɿɥɶɤɢ ɟɧɬɟɪɨɫɨɪɛɟɧɬɢ ɜɠɢɜɚɸɬɶ ɭ ɜɟɥɢɤɢɯ ɞɨɡɚɯ (ɞɟɫɹɬɤɢ ɝɪɚɦɿɜ ɡɚ ɨɞɢɧ ɪɚɡ), 
ɧɚɞɡɜɢɱɚɣɧɨ ɜɚɠɥɢɜɢɦ є ɜɢɡɧɚɱɟɧɧɹ ɜɦɿɫɬɭ ɞɨɦɿɲɨɤ. Ɋɟɡɭɥɶɬɚɬ ɦɟɬɨɞɭ ɜɢɩɪɨɛɭɜɚɧɧɹ ɧɚ 
ɞɨɦɿɲɤɢ ɨɰɿɧɸɸɬɶ ɩɨɪɿɜɧɹɧɨ ɡ ɟɬɚɥɨɧɧɢɦɢ ɪɨɡɱɢɧɚɦɢ, ɧɚɜɟɞɟɧɢɦɢ ɭ ȾɎɍ Д1, ɫ.56, 75,80Ж.  

Ɋɟɡɭɥɶɬɚɬ: ȼ ɜɢɩɪɨɛɭɜɚɧɢɯ ɪɨɡɱɢɧɚɯ ɡɚɛɚɪɜɥɟɧɧɹ ɧɟ  ɛɭɥɨ ɿɧɬɟɧɫɢɜɧɿɲɟ ɡɚ 
ɡɚɛɚɪɜɥɟɧɧɹ  ɟɬɚɥɨɧɚ, ɳɨ ɜɤɚɡɭє ɧɚ ɜɦɿɫɬ ɞɨɦɿɲɤɢ ɜ ɞɨɩɭɫɬɢɦɢɯ ɦɟɠɚɯ ɿ ɜɿɞɩɨɜɿɞɚє 
ɜɢɦɨɝɚɦ ȾɎɍ. 

ȼɢɫɧɨɜɤɢ. ȿɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ ɛɭɥɨ ɞɨɜɟɞɟɧɨ,ɳɨ ɜɫɿ ɟɧɬɟɪɨɫɨɪɛɟɧɬɢ ɞɨɛɪɨɹɤɿɫɧɿ ɿ 
ɜɿɞɩɨɜɿɞɚɸɬɶ ɜɢɦɨɝɚɦ Ⱦɟɪɠɚɜɧɨʀ ɮɚɪɦɚɤɨɩɟʀ ɍɤɪɚʀɧɢ (ȾɎɍ) ɬɚ ɚɧɚɥɿɬɢɤɨ-ɧɨɪɦɚɬɢɜɧɨʀ 
ɞɨɤɭɦɟɧɬɚɰɿʀ (ȺɇȾ) ɜɢɪɨɛɧɢɤɚ. 

Ʌɿɬɟɪɚɬɭɪɚ 

1. Ⱦɟɪɠɚɜɧɚ Ɏɚɪɦɚɤɨɩɟɹ ɍɤɪɚʀɧɢ / Ⱦɟɪɠɚɜɧɟ ɩɿɞɩɪɢєɦɫɬɜɨ «ɍɤɪɚʀɧɫɶɤɢɣ ɧɚɭɤɨɜɢɣ 
ɮɚɪɦɚɤɨɩɟɣɧɢɣ ɰɟɧɬɪ ɹɤɨɫɬɿ ɥɿɤɚɪɫɶɤɢɯ ɡɚɫɨɛɿɜ». — 1-ɟ ɜɢɞ. —Ⱦɨɩɨɜɧɟɧɧɹ 4—ɏɚɪɤɿɜ: 
Ⱦɟɪɠɚɜɧɟ ɩɿɞɩɪɢєɦɫɬɜɨ  ɍɤɪɚʀɧɫɶɤɢɣ ɧɚɭɤɨɜɢɣ ɮɚɪɦɚɤɨɩɟɣɧɢɣ ɰɟɧɬɪ ɹɤɨɫɬɿ ɥɿɤɚɪɫɶɤɢɯ 
ɡɚɫɨɛɿɜ». 2011. — 540 ɫ  
2. Ⱦɟɪɠɚɜɧɚ Ɏɚɪɦɚɤɨɩɟɹ ɍɤɪɚʀɧɢ : ɜ 3 ɬ. / Ⱦɟɪɠɚɜɧɟ ɩɿɞɩɪɢєɦɫɬɜɨ «ɍɤɪɚʀɧɫɶɤɢɣ 
ɧɚɭɤɨɜɢɣ ɮɚɪɦɚɤɨɩɟɣɧɢɣ ɰɟɧɬɪ ɹɤɨɫɬɿ ɥɿɤɚɪɫɶɤɢɯ ɡɚɫɨɛɿɜ». — 2-ɟ ɜɢɞ. — ɏɚɪɤɿɜ: 
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Ⱦɟɪɠɚɜɧɟ ɩɿɞɩɪɢєɦɫɬɜɨ «ɍɤɪɚʀɧɫɶɤɢɣ ɧɚɭɤɨɜɢɣ ɮɚɪɦɚɤɨɩɟɣɧɢɣ ɰɟɧɬɪ ɹɤɨɫɬɿ ɥɿɤɚɪɫɶɤɢɯ 
ɡɚɫɨɛɿɜ», 2015 

3. Ⱦɟɪɠɚɜɧɚ Ɏɚɪɦɚɤɨɩɟɹ ɍɤɪɚʀɧɢ / Ⱦɟɪɠɚɜɧɟ ɩɿɞɩɪɢєɦɫɬɜɨ «ɍɤɪɚʀɧɫɶɤɢɣ ɧɚɭɤɨɜɢɣ 
ɮɚɪɦɚɤɨɩɟɣɧɢɣ ɰɟɧɬɪ ɹɤɨɫɬɿ ɥɿɤɚɪɫɶɤɢɯ ɡɚɫɨɛɿɜ». — 1-ɟ ɜɢɞ., ɏɚɪɤɿɜ: Ⱦɟɪɠɚɜɧɟ 
ɩɿɞɩɪɢєɦɫɬɜɨ  ɍɤɪɚʀɧɫɶɤɢɣ ɧɚɭɤɨɜɢɣ ɮɚɪɦɚɤɨɩɟɣɧɢɣ ɰɟɧɬɪ ɹɤɨɫɬɿ ɥɿɤɚɪɫɶɤɢɯ ɡɚɫɨɛɿɜ». 
2001. — 531 ɫ.  

 
ɉɊɈɂɁȼɈȾɕȿ ɎȿɇɈɌɂȺɁɂɇȺ ȾɅə ɅȿɄȺɊɋɌȼȿɇɇɕɏ ɉɊȿɉȺɊȺɌɈȼ 

Ȼɭɲɭєɜ Ⱥ.ɋ. ɞɨɰ., Ʉɨɬɨɜɚ ȼ.ȼ., ɞɨɰ., ɏɚɲɟɧ ɏɭɫɫɟɣɧ ɫɬ. ɝɪ., 15 ɿɮ, Ɇɨɪɨɡ Ɉ.ȼ. ɤɬɧ. 
ȾɁ «Ʌɭɝɚɧɫɶɤɢɣ ɞɟɪɠɚɜɧɢɣ ɦɟɞɢɱɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ» (ɦ. Ɋɭɛɿɠɧɟ) 

Ɏɟɧɨɬɢɚɡɢɧ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɨɞɧɭ ɢɡ ɫɚɦɵɯ ɜɚɠɧɵɯ ɢ ɩɟɪɫɩɟɤɬɢɜɧɵɯ ɝɪɭɩɩ 
ɥɟɤɚɪɫɬɜɟɧɧɵɯ ɜɟɳɟɫɬɜ ɜ ɫɨɜɪɟɦɟɧɧɨɣ ɮɚɪɦɚɰɢɢ ɢ ɮɚɪɦɚɤɨɥɨɝɢɢ.  

Ɏɟɧɨɬɢɚɡɢɧɨɜɵɣ ɰɢɤɥ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɤɨɧɞɟɧɫɢɪɨɜɚɧɧɭɸ ɫɢɫɬɟɦɭ ɬɪɟɯ ɤɨɥɟɰ – 

ɬɢɚɡɢɧɚ ɢ ɫɜɹɡɚɧɧɵɯ ɫ ɧɢɦ ɛɟɧɡɨɥɶɧɵɯ ɤɨɥɟɰ, ɩɨɷɬɨɦɭ ɮɟɧɨɬɢɚɡɢɧ ɦɨɠɧɨ ɧɚɡɜɚɬɶ ɤɚɤ 
ɞɢɛɟɧɡɨɩɪɨɢɡɜɨɞɧɨɟ ɬɢɚɡɢɧɚ: 

S

N
H 1

2

3

4

5

6

7

8

9

10

 
 

Ʉɚɤ ɥɟɤɚɪɫɬɜɟɧɧɵɟ ɫɪɟɞɫɬɜɚ ɧɚɢɛɨɥɶɲɢɣ ɢɧɬɟɪɟɫ ɩɪɟɞɫɬɚɜɥɹɸɬ ɩɪɨɢɡɜɨɞɧɵɟ 
ɮɟɧɨɬɢɚɡɢɧɚ, ɜ ɤɨɬɨɪɵɯ ɚɬɨɦ ɜɨɞɨɪɨɞɚ ɭ ɚɬɨɦɚ ɚɡɨɬɚ ɡɚɦɟɳɟɧ ɚɥɤɢɥɚɦɢɧɨɚɥɤɢɥɶɧɵɦɢ 
ɢɥɢ ɚɥɤɢɥɚɦɢɧɨɚɰɢɥɶɧɵɦɢ ɪɚɞɢɤɚɥɚɦɢ. Ɉɧɢ ɹɜɥɹɸɬɫɹ ɧɟɣɪɨɥɟɩɬɢɤɚɦɢ ɫ ɫɟɞɚɬɢɜɧɵɦ 
ɷɮɮɟɤɬɨɦ, ɭɫɢɥɢɜɚɹ ɞɟɣɫɬɜɢɟ ɫɧɨɬɜɨɪɧɵɯ, ɛɨɥɟɭɬɨɥɹɸɳɢɯ ɢ ɦɟɫɬɧɨɚɧɟɫɬɟɡɢɪɭɸɳɢɯ 
ɫɪɟɞɫɬɜ. Ʉɪɨɦɟ ɬɨɝɨ, ɨɧɢ ɨɛɥɚɞɚɸɬ ɚɧɬɢɝɢɫɬɚɦɢɧɧɨɣ ɚɤɬɢɜɧɨɫɬɶɸ, ɯɨɥɢɧɨɥɢɬɢɱɟɫɤɢɦ 
ɞɟɣɫɬɜɢɟɦ ɢ ɞɪɭɝɢɦɢ ɮɚɪɦɚɤɨɥɨɝɢɱɟɫɤɢɦɢ ɫɜɨɣɫɬɜɚɦɢ (ɧɚ ɩɪɢɦɟɪ ɫɟɪɞɟɱɧɨɫɨɫɭɞɢɫɬɵɦɢ, 

ɚɧɬɢɚɪɢɬɦɢɱɟɫɤɢɦɢ). 

Ȼɨɥɶɲɨɟ ɡɧɚɱɟɧɢɟ ɢɦɟɸɬ ɩɪɨɢɡɜɨɞɧɵɟ ɮɟɧɨɬɢɚɡɢɧɚ, ɢɦɟɸɳɢɟ ɡɚɦɟɫɬɢɬɟɥɢ (R) ɜ 
ɩɨɥɨɠɟɧɢɹɯ 2 ɢ 10 ɰɢɤɥɚ. ɑɚɳɟ R10

 ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɨɫɬɚɬɨɤ 3-ɞɢɚɥɤɢɥɚɦɢɧɨ-

ɩɪɨɩɚɧɨɥɚ. ɉɨɞɨɛɧɵɟ ɩɪɨɢɡɜɨɞɧɵɟ ɮɟɧɨɬɢɚɡɢɧɚ ɨɛɴɟɞɢɧɹɸɬ ɛɨɥɶɲɭɸ ɝɪɭɩɩɭ 
ɥɟɤɚɪɫɬɜɟɧɧɵɯ ɩɪɟɩɚɪɚɬɨɜ ɩɫɢɯɨɬɪɨɩɧɨɝɨ ɞɟɣɫɬɜɢɹ (ɧɟɣɪɨɥɟɩɬɢɤɢ). Ɏɚɪɦɚɤɨɩɟɣɧɵɦɢ 
ɩɪɟɩɚɪɚɬɚɦɢ ɮɟɧɨɬɢɚɡɢɧɨɜɨɝɨ ɪɹɞɚ ɹɜɥɹɸɬɫɹ ɚɦɢɧɚɡɢɧ, ɞɢɝɚɪɚɷɢɧ, ɬɪɢɮɬɚɡɢɧ, 
ɯɥɨɪɚɰɢɡɢɧ. 

Ⱦɚɧɧɚɹ ɪɚɛɨɬɚ ɩɨɫɜɹɳɟɧɚ ɫɢɧɬɟɡɭ ɩɪɨɢɡɜɨɞɧɵɯ ɬɢɚɡɢɧɚ – ɯɥɨɪɚɰɢɡɢɧɚ ɢ ɚɦɢɧɚɡɢɧɚ 
ɞɥɹ ɥɟɤɚɪɫɬɜɟɧɧɵɯ ɩɪɟɩɚɪɚɬɨɜ, ɨɬɥɢɱɚɸɳɚɹɫɹ ɬɟɦ, ɱɬɨ ɜ ɤɚɱɟɫɬɜɟ ɢɫɯɨɞɧɨɝɨ ɫɵɪɶɹ 
ɩɪɟɞɥɚɝɚɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɜɵɞɟɥɟɧɧɵɯ ɢ ɨɱɢɳɟɧɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ ɤɨɤɫɨɜɨɝɨ ɝɚɡɚ ɢ 
ɫɦɨɥɵ ɩɨɫɥɟ ɤɨɤɫɨɜɚɧɢɹ ɤɚɦɟɧɧɨɝɨ ɭɝɥɹ. 

Ⱥɦɢɧɚɡɢɧ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɯɥɨɪɢɫɬɨɜɨɞɨɪɨɞɧɭɸ ɫɨɥɶ Ɇ-(3'-

ɞɢɦɟɬɢɥɚɦɢɧɨɩɪɨɩɢɥ)-2-ɯɥɨɪɮɟɧɨɬɢɚɡɢɧɚ.  

 
ɏɥɨɪɚɰɢɡɢɧ ɨɬɧɨɫɢɬɫɹ ɤ ɩɪɨɢɡɜɨɞɧɵɦ ɮɟɧɨɬɢɚɡɢɧɚ ɢ ɢɦɟɟɬ ɫɯɨɞɫɬɜɨ ɩɨ ɫɬɪɨɟɧɢɸ ɫ 

ɚɦɢɧɚɡɢɧɨɦ, ɨɞɧɚɤɨ ɯɥɨɪɚɰɢɡɢɧ ɹɜɥɹɟɬɫɹ 10-ɞɢɚɥɤɢɥɚɦɢɧɨɚɰɢɥɶɧɵɦ ɩɪɨɢɡɜɨɞɧɵɦ, ɚ 
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ɚɦɢɧɚɡɢɧ - ɞɢɚɥɤɢɥɚɦɢɧɨɚɥɤɢɥɶɧɵɦ ɩɪɨɢɡɜɨɞɧɵɦ; ɤɪɨɦɟ ɬɨɝɨ, ɚɦɢɧɚɡɢɧ ɢɦɟɟɬ ɩɪɢ 
ɤɨɧɟɱɧɨɦ ɚɬɨɦɟ ɚɡɨɬɚ ɞɜɟ ɦɟɬɢɥɶɧɵɟ, ɚ ɯɥɨɪɚɰɢɡɢɧ - ɞɜɟ ɷɬɢɥɶɧɵɟ ɝɪɭɩɩɵ.

S

N Cl

COCH2CH2N(C2H5)2*HCl  

ɋɨɝɥɚɫɧɨ ɩɪɟɞɥɚɝɚɟɦɨɣ ɬɟɯɧɨɥɨɝɢɢ ɯɥɨɪКɰɢɡɢɧ ɩɨɥɭɱɚɸɬ ɚɰɢɥɢɪɨɜɚɧɢɟɦ 2-

ɯɥɨɪɮɟɧɨɬɢɚɡɢɧɚ ɯɥɨɪɚɧɝɢɞɪɢɞɨɦ β-ɯɥɨɪɩɪɨɩɢɨɧɨɜɨɣ ɤɢɫɥɨɬɵ ɫ ɩɨɫɥɟɞɭɸɳɢɦ 
ɜɡɚɢɦɨɞɟɣɫɬɜɢɟɦ ɨɛɪɚɡɨɜɚɜɲɟɝɨɫɹ 10-(β-ɯɥɨɪɩɪɨɩɢɨɧɢɥ)-2-ɯɥɨɪɮɟɧɬɢɚɡɢɧɚ ɫ 
ɞɢɷɬɢɥɚɦɢɧɨɦ ɢ ɩɟɪɟɜɨɞɨɦ ɨɫɧɨɜɚɧɢɹ ɜ ɯɥɨɪɝɢɞɪɚɬ ɯɥɨɪКɰɢɡɢɧɚ ɩɨ ɭɪɚɜɧɟɧɢɹɦ:

S

N Cl

ClCH2CH2COOH

H

S

N

COCH2CH2Cl

Cl

H2O+ +

(1) 

ɉɪɢ ɷɬɨɦ ɯɥɨɪɩɪɨɩɢɨɧɨɜɚɹ ɤɢɫɥɨɬɚ ɢ ɯɥɨɪɚɧɝɢɞɪɢɞ β-ɯɥɨɪɩɪɨɩɢɨɧɨɜɨɣ ɤɢɫɥɨɬɵ 
ɩɨɥɭɱɚɸɬ ɫɨɝɥɚɫɧɨ ɪɟɚɤɰɢɢ 2 ɢ 3:

CH3CH2COOH Cl2 ClCH2CH2COOH HCl+ +  (2) 

ClCH2CH2COOH PCl5 ClCH2CH2COCl POCl3 HCl+ + +   (3) 

2C2H5OH NH3 NH(C2H5)2 2H2O+ Al2O3(SiO2)Gr2O3

P,t,Kt

+  (4) 

S

N Cl

COCH2CH2Cl

+ NH(C2H5)2

S

N Cl

COCH2CH2N(C2H5)2*HCl  (5) 

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɜɵɞɟɥɟɧɧɵɯ ɢ ɨɱɢɳɟɧɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ ɤɨɤɫɨɜɨɝɨ ɝɚɡɚ ɢ ɫɦɨɥɵ 
ɩɨɫɥɟ ɤɨɤɫɨɜɚɧɢɹ ɤɚɦɟɧɧɨɝɨ ɭɝɥɹ ɜ ɤɚɱɟɫɬɜɟ ɢɫɯɨɞɧɨɝɨ ɫɵɪɶɹ ɞɥɹ ɩɨɥɭɱɟɧɢɹ 
ɩɪɨɢɡɜɨɞɧɵɯ ɮɟɧɨɬɢɚɡɢɧɚ ɡɧɚɱɢɬɟɥɶɧɨ ɭɩɪɨɳɚɟɬ ɫɯɟɦɭ ɫɢɧɬɟɡɚ ɯɥɨɪɚɰɢɡɢɧɚ.
Ʌɢɬɟɪɚɬɭɪɚ
1. Ɉɫɧɨɜɵ ɨɪɝɚɧɢɱɟɫɤɨɣ ɯɢɦɢɢ ɥɟɤɚɪɫɬɜɟɧɧɵɯ ɜɟɳɟɫɬɜ/Ⱥ.Ɍ. ɋɨɥɞɚɬɟɧɤɨɜ, ɇ.Ɇ.
Ʉɨɥɹɞɢɧɚ, ɂ.ȼ. ɒɟɧɞɪɢɤ. - Ɇ.: ɏɢɦɢɹ, 2001. - 192ɫ.
2. Ɏɚɪɦɚɤɨɥɨɝɢɹ: ɭɱɟɛɧɢɤ ɞɥɹ ɫɬɭɞɟɧɬɨɜ ɜɵɫɲɢɯ ɭɱɟɛɧɵɯ ɡɚɜɟɞɟɧɢɣ: ɩɟɪɟɜɨɞ ɫ ɭɤɪ.
ɹɡɵɤɚ / ɂ. ɋ. ɑɟɤɦɚɧ, ɇ. Ⱥ. Ƚɨɪɱɚɤɨɜɚ, Ʌ. ɂ. Ʉɚɡɚɤ Дɢ ɞɪ.Ж; ɩɨɞ ɪɟɞ. ɩɪɨɮɟɫɫɨɪɚ ɂ. ɋ.
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Oxygen is the most important and common element on planet Earth. According to scientists, 

the plants of our planet annually produce more than 140 tons of oxygen. About 60% of this volume 

is spent on the processes of oxidation and decomposition of organic substances, that is, all kinds of 

residues of plant and animal organisms. And the rest is absorbed as a result of breathing by the 

inhabitants of the planet. Earth's surface vegetation absorbs CO2 and releases oxygen. These 

transformations are called photosynthesis. This is the process of the formation of organic 

compounds from CO2 and water in the light with the release of oxygen. 

Overview. A well-known fact is that in higher plants photosynthesis occurs in chloroplasts - 

these are oval-shaped plastids containing the chlorophyll pigment. Due to its green color, parts of 

the plant also have a green color. During photosynthesis, oxygen is released into the atmosphere. 

Chlorophyll is found in chloroplasts that are found in stems or fruits. Especially a large number of 

them in the leaves, because due to its very flat structure, the leaf can attract a lot of light, 

respectively, get much more energy for the photosynthesis process. 

After absorption, chlorophyll is in an excited state. It transfers energy to other molecules of the 

plКЧЭ’Ь ЛШНв, ОЬЩОМТКХХв ЭСШЬО ЭСКЭ КЫО НТЫОМЭХв ТЧЯШХЯОН ТЧ ЩСШЭШЬвЧЭСОЬТЬ. ⸱СО ЬОМШЧН ЬЭКРО ШП ЭСО 
photosynthesis process takes place without the obligatory participation of light and consists in 

obtaining a chemical bond with the participation of carbon dioxide obtained from air and water. At 

this stage, various very useful substances are synthesized, such as starch and glucose. 

These organic substances are used by plants to nourish its various parts, as well as to maintain 

normal functioning. In addition, these substances are also obtained by animals, eating plants. 

People also get these substances by eating animal and vegetable products [1].  

The mechanism of the process. The process of photosynthesis begins with the ingress of 

light on chloroplasts - intracellular semi-autonomous organelles containing green pigment. Under 

the influence of light, chloroplasts begin to consume water from the soil, splitting it into hydrogen 

and oxygen. Part of the oxygen is released into the atmosphere, another part goes to oxidative 

processes in the plant. 

Contained in pyrenoids (protein granules surrounded by starch) carbon dioxide is mixed with 

hydrogen to form sugar molecules. This reaction also releases oxygen. Sugar combines with 

nitrogen, sulfur, and phosphorus coming from the soil. In this way, green plants produce starch, 

fats, proteins, vitamins and other complex compounds necessary for their life. 

Photosynthesis is best done under the influence of sunlight, however, some plants may be 

content with artificial lighting. 

In a simplified and visual form, the entire reaction can be described in one simple chemical 

formula [2]: 

ɋɈ2 + ɇ2Ɉ + ХТРСЭ → МКЫЛШСвНЫКЭО + Ɉ2 

In expanded form, the formula looks like this: 

6CO2 + 6H2O = C6H12O6 + 6O2 

Houseplants. 
The following are the most common plants for home and office: [3]: 

Aloe vera (Aloe vera) is a unique plant that should be in every home. Thanks to its 

juice, almost any problem related to skin and health can be cured. It is known that 

this plant also emits a lot of oxygen at night. The plant is extremely hardy, it does not 

need to be watered often and taken care of in some special way. The plant is 

absolutely unpretentious, and very easy to breed..  
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Sansevieria (Sansevieria) is a plant, exactly what you need to have at home. It is 

rightfully considered one of the best natural air purifiers. The plant is also very 

unpretentious, durable and does not need any thorough care. 

 
Orchid (Orchidaceae) - this plant is a real decoration of any home. In addition to 

aesthetics, it is proved that this plant, namely its beautiful flowers at night, emit a lot 

of oxygen. This makes them ideal plants for the bedroom. You can provide yourself 

and your loved ones a healthy and sound sleep. The plant also cleans the air of 

xylene, a harmful dirty substance contained in various dyes. Orchid makes the house 

cleaner, fresher and it will be easier to breathe fully in it. Orchid is a fairly 

unpretentious plant that does not require much care. There should be enough 

sunlight and water it properly. 

 

Ficus Benjamin (Ficus benjamina) - this plant is a powerful source of oxygen, its 

leaves are also used to treat diabetes, prevent constipation and treat asthma. 

 
Cactus Rozhdestvennik (Schlumbergera) is a unique flower that blooms only in 

December. Its succulent leaves benefit human health throughout the year. 

Cactus releases oxygen even at night, contributing to a healthy and sound sleep. 

It grows well in dark rooms.  

Palm family plants (Arecaceae) - these versatile plants perfectly clean the air of 

harmful impurities and gases, and also moisturize it, filling it with useful trace 

elements. They effectively remove impurities and even contribute to better 

sleep. These plants come from rainforests, but they prefer rooms with a minimal 

amount of sunlight. Palm tree requires careful care. 
 

Kalanchoe (Kalanchoe) - this flower has extraordinary beauty and 

attractiveness, also has rare beneficial properties. For its good growth and color, 

the presence of water and the abundance of bright sunlight are very important. 

⸱СТЬ ЩХКЧЭ ПТХХЬ ЭСО КТЫ аТЭС ШбвРОЧ НКв КЧН ЧТРСЭ. IЭ’Ь Кuthentically known that 

the smell of Kalanchoe effectively fights depression, bad mood and trouble 

sleeping. 

Discussion. 

A person on average absorbs oxygen 0.5 dm3 / min (720 dm
3
 / day) during breathing [4]. 

Decorating any room with plants, we not only bring in a living organism and create beauty, but 

also allow ourselves to influence the train of thought. The plant is essentially a partner to man. We 

inhale oxygen and exhale carbon dioxide, and the plant, on the contrary, feeds on carbon dioxide 

and releases oxygen. There are several basic rules of life next to indoor plants: 

• ТЭ ЛОМШЦОЬ ОКЬТОЫ ЭШ ЛЫОКЭСО; 
• ЩХКЧЭЬ КЫО ЧКЭЮЫКХ СЮЦТНТПТОЫЬ; 
• ЩХКnts are considered air purifiers; 

• ЩХКЧЭЬ МШЧЭЫТЛЮЭО ЭШ ЛОЭЭОЫ СОКХЭС; 
• ЩХКЧЭЬ МШЧЭЫТЛЮЭО ЭШ ЦОЧЭКХ МШЧМОЧЭЫКЭТШЧ (ЦКЫФОН РЫШаЭС ШП ЮЩ ЭШ 70%). 
It is noted that the placement of plants indoors depends on the goals that pursue: 

• ЭШ ТЦЩЫШЯО СОКХЭС (ЫОХТОЯe fatigue and stress) one large plant is considered sufficient; 

• ПШЫ КТЫ ЩЮЫТПТМКЭТШЧ ЮЬО ЮЩ ЭШ 20 ЩХКЧЭЬ ТЧ ЩШЭЬ ЮЩ ЭШ 20 МЦ ТЧ КЧ КЫОК ШП 170 Ц2
. 
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Since the beginning of time, humans around the world have been using medicinal plants for 

treatment. Lebanon, whose first settlements belong to the 6th century BC, always had its unique 

history in the use of medicinal plants for medicinal purposes. The Mediterranean climate fully 

contributed to the growth of such plants in their natural habitat. 

In treatment, they used different parts of plants - roots, bark, leaves, flowers, fruits. 

Authors investigating the use of medicinal plants in Lebanon argue that there around 128 

plant species that are most commonly use as remedy for various illnesses.  

They can be distributed as follows [1]:  

51 species are used in the treatment of gastrointestinal disorders; 

32 - with diseases of the kidneys and urine; 

37 - for diseases of the blood and cardiovascular system; 

19 - for disorders of the nervous system; 

21 – deals with diabetes; 

18 - with sexual disorders; 

17 - for hair problems; 

15 - with breathing problems ( exception of asthma); 

11 - with arthritis, pain in the joints and back; 

12 - for allergies,  

4-for asthma; 

7 - in the treatment of the liver, and 

6 - in the treatment of cancer. 

Most plants are used to treat more than one medical condition, and the specificity of each 

treatment depends on how much of the plant is used and on the preparation method. According 

to the study [1], a survey shows that it was recommended to use in the form of water infusions 

from freshly picked plant material, which is fresh and tender during this period, however, due to 

the seasonality of the collection of most medicinal plants, the preparation of dried infusions is 

also widespread.  

To a less extent, traditional medicine uses juices, fresh fruits, parts of plants, butter, milk and 

inhalation of essential oils. The resulting drugs are mainly administered orally and rarely as an 

external application, a water bath, and rectal syringes or through the nose. 

It should be noted that the practice of treating with medicinal plants in Lebanon legally is 

possible only if the herbalists have the appropriate license and education. The largest number of 

herbalists live in the Bekaa Valley, and in southern Lebanon. The experience of many Lebanese 

herbalists was obtained from the family hereditary business and from the Arabic books on herbal 

medicine. 
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ɋɂɇɌȿɁ ɆȿɌȺȼȺɇȺȾȺɌȺ ȺɆɆɈɇɂə ɂɁ ɈɄɋɂȾȺ ȼȺɇȺȾɂə (V),  
ɉɈɅɍɑȿɇɇɈȽɈ ɉɊɂ ɉȿɊȿɊȺȻɈɌɄȿ ɈɌɊȺȻɈɌȺɇɇɕɏ ȼȺɇȺȾɂȼɕɏ  

ɄȺɌȺɅɂɁȺɌɈɊɈȼ ɋȿɊɇɈɄɂɋɅɈɌɇɈȽɈ ɉɊɈɂɁȼɈȾɋɌȼȺ   
ɓɢɩɰɨɜ Ɉ. ȼ., Ɋɨɦɚɧɨɜɫɤɚɹ ȿ.ȼ. ɤ.ɯ.ɧ., ɫɬ. ɩɪɟɩ. 

ɍɈ «Ȼɟɥɨɪɭɫɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ» (ɝ. Ɇɢɧɫɤ) 
ȼɚɧɚɞɢɣ – ɨɞɢɧ ɢɡ ɧɚɢɛɨɥɟɟ ɰɟɧɧɵɯ ɦɟɬɚɥɥɨɜ, ɤɨɬɨɪɵɣ ɜɫɬɪɟɱɚɟɬɫɹ ɜ ɩɪɢɪɨɞɟ ɜ ɛɨɥɟɟ 

ɱɟɦ ɩɹɬɢɞɟɫɹɬɢ ɦɢɧɟɪɚɥɚɯ. Ɉɞɧɚɤɨ, ɧɟɫɦɨɬɪɹ ɧɚ ɫɜɨɟ ɲɢɪɨɤɨɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ, ɜ ɪɭɞɧɨɦ 
ɫɵɪɶɟ ɜɚɧɚɞɢɣ ɩɪɢɫɭɬɫɬɜɭɟɬ ɜ ɧɟɡɧɚɱɢɬɟɥɶɧɵɯ ɤɨɥɢɱɟɫɬɜɚɯ. ȿɝɨ ɫɨɞɟɪɠɚɧɢɟ ɤɨɥɟɛɥɟɬɫɹ 
ɨɬ 0,01%(ɦɚɫ.) ɞɨ 0,2%(ɦɚɫ.), ɤɪɚɣɧɟ ɪɟɞɤɨ ɜɫɬɪɟɱɚɸɬɫɹ ɢɫɬɨɱɧɢɤɢ ɜɚɧɚɞɢɟɜɨɝɨ ɫɵɪɶɹ ɫ 
ɦɚɤɫɢɦɚɥɶɧɵɦ ɫɨɞɟɪɠɚɧɢɟɦ ɞɨ 2% (ɦɚɫ.). ȼ ɩɨɫɥɟɞɧɢɟ ɝɨɞɵ ɢɧɬɟɪɟɫ ɤ ɜɚɧɚɞɢɸ ɢ ɟɝɨ 
ɫɨɟɞɢɧɟɧɢɟɦ ɡɧɚɱɢɬɟɥɶɧɨ ɜɨɡɪɨɫ, ɱɬɨ ɫɜɹɡɚɧɨ ɧɟ ɬɨɥɶɤɨ ɫ ɟɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɜ ɤɚɱɟɫɬɜɟ 
ɥɟɝɢɪɭɸɳɟɣ ɞɨɛɚɜɤɢ ɜ ɫɩɥɚɜɚɯ ɦɟɬɚɥɥɨɜ, ɧɨ ɬɚɤɠɟ ɢ ɜ ɤɚɱɟɫɬɜɟ ɤɚɬɚɥɢɡɚɬɨɪɨɜ, ɜɚɧɚɞɢɣ-

ɢɨɧɧɵɯ ɛɚɬɚɪɟɣ, ɩɢɝɦɟɧɬɨɜ ɞɥɹ ɤɟɪɚɦɢɱɟɫɤɨɣ, ɫɬɟɤɨɥɶɧɨɣ ɢ ɥɚɤɨɤɪɚɫɨɱɧɨɣ 
ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ, ɚ ɬɚɤɠɟ ɛɢɨɥɨɝɢɱɟɫɤɨɣ ɞɨɛɚɜɤɢ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɨɫɨɛɭɸ ɚɤɬɭɚɥɶɧɨɫɬɶ 
ɩɪɢɨɛɪɟɬɚɟɬ ɩɨɥɭɱɟɧɢɟ ɜɚɧɚɞɢɹ ɢ ɟɝɨ ɫɨɟɞɢɧɟɧɢɣ ɢɡ ɜɬɨɪɢɱɧɨɝɨ ɫɵɪɶɹ, ɬɚɤɨɝɨ ɤɚɤ 
ɨɬɪɚɛɨɬɚɧɧɵɟ ɜɚɧɚɞɢɟɜɵɟ ɤɚɬɚɥɢɡɚɬɨɪɵ ɪɚɡɥɢɱɧɵɯ ɯɢɦɢɱɟɫɤɢɯ ɩɪɨɢɡɜɨɞɫɬɜ Д1,2Ж, ɚ 
ɬɚɤɠɟ ɲɥɚɦɵ ɢ ɡɨɥɶɧɵɟ ɨɫɬɚɬɤɢ ɨɬ ɫɠɢɝɚɧɢɹ ɦɚɡɭɬɫɨɞɟɪɠɚɳɟɝɨ ɬɨɩɥɢɜɚ ɧɚ Ɍɗɋ Д3,4Ж. 

ɐɟɥɶɸ ɞɚɧɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ ɛɵɥ ɫɢɧɬɟɡ ɦɟɬɚɜɚɧɚɞɚɬɚ ɚɦɦɨɧɢɹ (NH4VO3) ɢɡ ɨɤɫɢɞɚ 
ɜɚɧɚɞɢɹ (V) ɦɚɪɤɢ ɯ.ɱ. ɢ ɨɤɫɢɞɚ ɜɚɧɚɞɢɹ (V), ɩɨɥɭɱɟɧɧɨɝɨ ɢɡ ɨɬɯɨɞɨɜ ɩɪɨɢɡɜɨɞɫɬɜɚ 
ɫɟɪɧɨɣ ɤɢɫɥɨɬɵ – ɨɬɪɚɛɨɬɚɧɧɵɯ ɜɚɧɚɞɢɟɜɵɯ ɤɚɬɚɥɢɡɚɬɨɪɨɜ (ɈȼɄ) ɬɢɩɚ ɫɭɥɶɮɨɜɚɧɚɞɚɬ ɧɚ 
ɫɢɥɢɤɚɝɟɥɟ (ɋȼɋ). Ɇɟɬɚɜɚɧɚɞɚɬ ɚɦɦɨɧɢɹ ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɤɨɦɩɨɧɟɧɬɨɜ ɞɥɹ ɩɨɥɭɱɟɧɢɹ 
ɧɟɬɨɤɫɢɱɧɨɝɨ ɥɚɤɨɤɪɚɫɨɱɧɨɝɨ ɩɢɝɦɟɧɬɚ ɠɟɥɬɨɝɨ ɰɜɟɬɚ – ɨɪɬɨɜɚɧɚɞɚɬɚ ɜɢɫɦɭɬɚ (BiVO4), 

ɩɨɷɬɨɦɭ ɩɨɥɭɱɟɧɢɟ ɞɚɧɧɨɝɨ ɜɟɳɟɫɬɜɚ ɢɡ ɨɬɯɨɞɨɜ ɩɪɨɢɡɜɨɞɫɬɜɚ ɹɜɥɹɟɬɫɹ ɜɟɫɶɦɚ 
ɚɤɬɭɚɥɶɧɨɣ ɡɚɞɚɱɟɣ. 

 ɋɩɨɫɨɛ ɩɨɥɭɱɟɧɢɹ ɫɨɟɞɢɧɟɧɢɣ ɜɚɧɚɞɢɹ ɢɡ ɜɚɧɚɞɢɣɫɨɞɟɪɠɚɳɢɯ ɨɬɯɨɞɨɜ (ɈȼɄ) 
ɜɤɥɸɱɚɟɬ ɫɥɟɞɭɸɳɢɟ ɫɬɚɞɢɢ Д1,5Ж: 1) ɢɡɦɟɥɶɱɟɧɢɟ ɈȼɄ; 2) ɪɚɫɬɜɨɪɟɧɢɟ ɈȼɄ ɜ ɪɚɫɬɜɨɪɚɯ 
ɫɟɪɧɨɣ ɤɢɫɥɨɬɵ ɩɪɢ Ɍ:ɀ = 1:5, ɪɇ 1,2–1,3 ɢ ɧɚɥɨɠɟɧɢɢ ɭɥɶɬɪɚɡɜɭɤɨɜɨɝɨ ɩɨɥɹ (ɜɪɟɦɹ 
ɨɛɪɚɛɨɬɤɢ 5 ɦɢɧ); 3) ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɨɟ ɜɵɳɟɥɚɱɢɜɚɧɢɟ ɩɪɢ Ɍ:ɀ = 1:5 ɜ 0,01 Ɇ ɪɚɫɬɜɨɪ 
Na2SO3; 4) ɨɬɞɟɥɟɧɢɟ ɬɜɟɪɞɨɝɨ ɨɫɬɚɬɤɚ ɩɨɫɥɟ ɜɵɳɟɥɚɱɢɜɚɧɢɹ; 5) ɬɟɪɦɨɝɢɞɪɨɥɢɬɢɱɟɫɤɨɟ 
ɜɵɞɟɥɟɧɢɟ V2O5 ɢɡ ɪɚɫɬɜɨɪɨɜ ɫ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɦ ɨɤɢɫɥɟɧɢɟɦ ɩɟɪɨɤɫɢɞɨɦ ɜɨɞɨɪɨɞɚ ɢɥɢ 
ɩɟɪɫɭɥɶɮɚɬɨɦ ɚɦɦɨɧɢɹ ɫɨɟɞɢɧɟɧɢɣ ɜɚɧɚɞɢɹ ɞɨ ɜɵɫɲɢɯ ɜɚɥɟɧɬɧɵɯ ɮɨɪɦ; 6) ɨɬɞɟɥɟɧɢɟ 
V2O5 ɨɬ ɪɚɫɬɜɨɪɚ. 

ɋɨɫɬɚɜ ɩɨɥɭɱɟɧɧɨɝɨ ɩɪɨɞɭɤɬɚ, ɨɩɪɟɞɟɥɟɧɧɵɣ ɧɚ ɫɤɚɧɢɪɭɸɳɟɦ ɷɥɟɤɬɪɨɧɧɨɦ 
ɦɢɤɪɨɫɤɨɩɟ J⸰ε 5610 δV М ɫɢɫɬɟɦɨɣ ɯɢɦɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ EDБ JED 2201 JEЇδ (əɩɨɧɢɹ) 
ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ. 
Ɍɚɛɥɢɰɚ – ɋɨɫɬɚɜ ɜɵɞɟɥɟɧɧɨɝɨ ɢɡ ɈȼɄ ɩɪɨɞɭɤɬɚ 

ɋɩɨɫɨɛ ɜɵɞɟɥɟɧɢɹ ɗɥɟɦɟɧɬ Ɇɚɫ.% ɋɨɟɞɢɧɟɧɢɟ Ɇɚɫ.% 

Ɍɟɪɦɨɝɢɞɪɨɥɢɬɢɱɟɫɤɨɟ ɨɫɚ-

ɠɞɟɧɢɟ V2O5 ɢɡ ɪɚɫɬɜɨɪɨɜ 
ɜɵɳɟɥɚɱɢɜɚɧɢɹ ɈȼɄ ɫ ɩɪɟɞ-

ɜɚɪɢɬɟɥɶɧɵɦ ɨɤɢɫɥɟɧɢɟɦ H2O2 

O 42,63 – 0,00 

V 48,01 V2O5 85,70 

K 4,91 K2O 5,92 

S 0,76 SO3 1,90 

Si 2,03 SiO2 4,34 

Fe 1,66 FeO 2,14 

Ɍɟɪɦɨɝɢɞɪɨɥɢɬɢɱɟɫɤɨɟ ɨɫɚ-

ɠɞɟɧɢɟ V2O5 ɢɡ ɪɚɫɬɜɨɪɨɜ 
ɜɵɳɟɥɚɱɢɜɚɧɢɹ ɈȼɄ ɫ ɩɪɟɞ-

ɜɚɪɢɬɟɥɶɧɵɦ ɨɤɢɫɥɟɧɢɟɦ 
(NH4)2S2O8 

O 42,05 – 0,00 

V 48,52 V2O5 86,62 

K 5,22 K2O 6,29 

S 0,96 SO3 2,39 

Si 0,61 SiO2 1,31 

Fe 2,64 FeO 3,40 
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ɋɢɧɬɟɡ ɦɟɬɚɜɚɧɚɞɚɬɚ ɚɦɦɨɧɢɹ ɩɪɨɜɨɞɢɥɢ ɩɨ ɫɥɟɞɭɸɳɟɣ ɦɟɬɨɞɢɤɟ: ɜ ɫɬɚɤɚɧɟ 
ɟɦɤɨɫɬɶɸ 200 ɦɥ ɪɚɫɬɜɨɪɹɥɢ ɩɪɢ ɧɚɝɪɟɜɚɧɢɢ 3,5 ɝ ІК2CO3 ɜ 25 ɫɦ3

 ɜɨɞɵ. ɉɪɢ 
ɬɟɦɩɟɪɚɬɭɪɟ ɤɢɩɟɧɢɹ ɜɧɨɫɢɥɢ ɧɟɛɨɥɶɲɢɦɢ ɩɨɪɰɢɹɦɢ 5 ɝ ɨɤɫɢɞɚ ɜɚɧɚɞɢɹ (V). Ʉɨɝɞɚ 
ɩɪɟɤɪɚɳɚɥɨɫɶ ɜɵɞɟɥɟɧɢɟ ɋɈ2, ɞɨɛɚɜɥɹɥɢ ɧɚɫɵɳɟɧɧɵɣ ɪɚɫɬɜɨɪ ɩɟɪɦɚɧɝɚɧɚɬɚ ɤɚɥɢɹ ɞɨ 
ɢɫɱɟɡɧɨɜɟɧɢɹ ɫɢɧɟɣ ɨɤɪɚɫɤɢ ɪɚɫɬɜɨɪɚ (ɩɪɢ ɷɬɨɦ ɩɪɨɢɫɯɨɞɢɥɨ ɨɤɢɫɥɟɧɢɟ V4+

, 

ɫɨɞɟɪɠɚɳɟɝɨɫɹ ɜ ɤɚɱɟɫɬɜɟ ɩɪɢɦɟɫɢ ɜ V2O5. Ɉɛɪɚɡɨɜɚɜɲɭɸɫɹ ɫɭɫɩɟɧɡɢɸ ɮɢɥɶɬɪɨɜɚɥɢ 
ɧɟɫɤɨɥɶɤɨ ɪɚɡ ɱɟɪɟɡ ɨɞɢɧ ɢ ɬɨɬ ɠɟ ɮɢɥɶɬɪ ɞɨ ɬɟɯ ɩɨɪ, ɩɨɤɚ ɮɢɥɶɬɪɚɬ ɧɟ ɫɬɚɧɨɜɢɥɫɹɬ 
ɩɪɨɡɪɚɱɧɵɦ. Ɉɫɚɞɨɤ ɧɚ ɮɢɥɶɬɪɟ ɩɪɨɦɵɜɚɥɢ ɜɨɞɨɣ ɞɨ ɨɬɪɢɰɚɬɟɥɶɧɨɣ ɪɟɚɤɰɢɢ 
ɩɪɨɦɵɜɧɵɯ ɜɨɞ ɧɚ ɜɚɧɚɞɚɬ-ɢɨɧɵ (ɩɪɨɛɚ ɮɢɥɶɬɪɚɬɚ, ɩɨɞɤɢɫɥɟɧɧɚɹ 6 ɧ. ɫɟɪɧɨɣ 
ɤɢɫɥɨɬɨɣ, ɧɟ ɞɨɥɠɧɚ ɞɚɜɚɬɶ ɠɟɥɬɨɝɨ ɨɤɪɚɲɢɜɚɧɢɹ ɫ ɩɟɪɟɤɢɫɶɸ ɜɨɞɨɪɨɞɚ). 
ɋɨɟɞɢɧɟɧɧɵɟ ɮɢɥɶɬɪɚɬɵ ɧɚɝɪɟɜɚɥɢ ɞɨ 60 °ɋ ɢ ɜ ɝɨɪɹɱɢɣ ɪɚɫɬɜɨɪ ɜɧɨɫɢɥɢ 15 ɝ ІH4ωХ ɜ 
25 ɫɦ3

 ɜɨɞɵ. ɑɟɪɟɡ ɧɟɫɤɨɥɶɤɨ ɱɚɫɨɜ ɜɵɩɚɜɲɢɟ ɤɪɢɫɬɚɥɥɵ ІH4VO3 ɨɬɫɚɫɵɜɚɥɢ ɧɚ 
ɜɨɪɨɧɤɟ Ȼɸɯɧɟɪɚ, ɩɪɨɦɵɜɚɥɢ ɦɚɥɵɦɢ ɩɨɪɰɢɹɦɢ ɜɨɞɵ (ɩɨ 5 ɫɦ3) ɞɨ ɨɬɪɢɰɚɬɟɥɶɧɨɣ 
ɪɟɚɤɰɢɢ ɩɪɨɦɵɜɧɵɯ ɜɨɞ ɧɚ ɯɥɨɪɢɞ-ɢɨɧɵ ɢ ɫɭɲɢɥɢ ɧɚ ɜɨɡɞɭɯɟ. 

Ⱦɥɹ ɫɪɚɜɧɟɧɢɹ ɩɨɥɭɱɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɩɪɨɜɨɞɢɥɢ ɞɜɚ ɩɚɪɚɥɥɟɥɶɧɵɯ ɨɩɵɬɚ: ɜ 
ɩɟɪɜɨɦ ɫɥɭɱɚɟ ɜ ɤɚɱɟɫɬɜɟ ɫɵɪɶɹ ɢɫɩɨɥɶɡɨɜɚɥɢ V2O5 ɦɚɪɤɢ ɯ.ɱ., ɚ ɜɨ ɜɬɨɪɨɦ – V2O5, 

ɩɨɥɭɱɟɧɧɵɣ ɩɪɢ ɩɟɪɟɪɚɛɨɬɤɟ ɈȼɄ. 
Ʉɚɱɟɫɬɜɟɧɧɵɣ ɫɨɫɬɚɜ ɫɢɧɬɟɡɢɪɨɜɚɧɧɵɯ ɜɟɳɟɫɬɜ ɨɩɪɟɞɟɥɹɥɢ ɦɟɬɨɞɨɦ 

ɪɟɧɬɝɟɧɨɮɚɡɨɜɨɝɨ ɚɧɚɥɢɡɚ (ɊɎȺ) ɧɚ ɞɢɮɪɚɤɬɨɦɟɬɪɟ D8 AНЯКЧМО ψЫЮФОЫ AБ⸰ 
(Ƚɟɪɦɚɧɢɹ). Ɋɚɫɲɢɮɪɨɜɤɭ ɪɟɧɬɝɟɧɨɝɪɚɦɦ ɩɪɨɜɨɞɢɥɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɛɚɡɵ ɞɚɧɧɵɯ 
ɦɟɠɞɭɧɚɪɨɞɧɨɝɨ ɰɟɧɬɪɚ ɫɬɚɧɞɚɪɬɨɜ JωPD⸰ –ICDD. ɋɨɫɬɚɜ ɩɨɥɭɱɟɧɧɵɯ ɜɟɳɟɫɬɜ 
ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ. 

ɂɡ ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɞɢɚɝɪɚɦɦ ɜɢɞɧɨ, ɱɬɨ ɤɚɱɟɫɬɜɟɧɧɵɣ ɫɨɫɬɚɜ ɫɢɧɬɟɡɢɪɨɜɚɧɧɵɯ   
ɨɛɪɚɡɰɨɜ ɢɞɟɧɬɢɱɟɧ ɢ ɩɨɥɧɨɫɬɶɸ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɫɨɫɬɚɜɭ ɦɚɬɚɜɚɧɚɞɚɬɚ ɚɦɦɨɧɢɹ ɦɚɪɤɢ 

ɯ.ɱ. (NH4VO3 - pure). Ɍɚɤɢɦ 
ɨɛɪɚɡɨɦ, ɩɪɨɜɟɞɟɧɧɵɟ 
ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨɤɚɡɚɥɢ 
ɜɨɡɦɨɠɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɞɥɹ 
ɫɢɧɬɟɡɚ ɦɟɬɚɜɚɧɚɞɚ ɚɦɦɨɧɢɹ 
ɫɨɟɞɢɧɟɧɢɣ ɜɚɧɚɞɢɹ (V), 

ɩɨɥɭɱɟɧɧɵɯ ɩɪɢ ɩɟɪɟɪɚɛɨɬɤɟ ɈȼɄ. 
 

Ɋɢɫɭɧɨɤ – ɋɪɚɜɧɢɬɟɥɶɧɵɣ ɫɨɫɬɚɜ 
ɦɟɬɚɜɚɧɚɞɚɬɚ ɚɦɦɨɧɢɹ  
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ȾɈɋɅȱȾɀȿɇɇə Ɂ ȼɉɅɂȼɍ ɊɈɁɆȱɊɍ ȼɍȽɅȿɐȿȼɈȲ ɇȺɋȺȾɄɂ 
ȿɅȿɄɌɊɈɄɈɇȼȿɊɌɈɊȺ ɇȺ ȼɂɌɊȺɌɍ ȿɅȿɄɌɊɈȿɇȿɊȽȱȲ  

Ȼɿɥɟɰɶ Ⱦ. ɘ., Ʉɚɪɧɨɠɢɰɶɤɢɣ ɉ. ȼ. ɤ.ɬ.ɧ., ɞɨɰ., Ɇɿɪɨɲɧɢɱɟɧɤɨ Ⱦ. ȼ. ɞ.ɬ.ɧ., ɩɪɨɮ 

ɇɚɰɿɨɧɚɥɶɧɢɣ ɬɟɯɧɿɱɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ «ɏɚɪɤɿɜɫɶɤɢɣ ɩɨɥɿɬɟɯɧɿɱɧɢɣ ɿɧɫɬɢɬɭɬ» 

ȼ ɪɨɛɨɬɚɯ [1–2Ж ɩɪɟɞɫɬɚɜɥɟɧɨ ɫɩɨɫɿɛ ɭɬɢɥɿɡɚɰɿʀ ɜ’ɹɡɤɢɯ ɨɪɝɚɧɿɱɧɢɯ ɜɿɞɯɨɞɿɜ 
ɤɨɤɫɨɯɿɦɿɱɧɨɝɨ ɜɢɪɨɛɧɢɰɬɜɚ ɡ ɨɬɪɢɦɚɧɧɹɦ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɝɚɡɭ ɬɚ ɨɛґɪɭɧɬɨɜɚɧɨ 
ɡɚɫɬɨɫɭɜɚɧɧɹ ɟɥɟɤɬɪɨɤɨɧɜɟɪɬɨɪɚ. Ɉɫɤɿɥɶɤɢ ɪɨɡɿɝɪɿɜ  ɜɭɝɥɟɰɟɜɨʀ ɧɚɫɚɞɤɢ ɡɞɿɣɫɧɸєɬɶɫɹ 
ɩɪɢ ɩɨɞɚɱɿ ɟɥɟɤɬɪɢɱɧɨɝɨ ɫɬɪɭɦɭ ɞɨ ɝɪɚɮɿɬɨɜɢɯ ɟɥɟɤɬɪɨɞɿɜ ɧɟɨɛɯɿɞɧɨ ɜɢɡɧɚɱɢɬɢ ɜɩɥɢɜ  
ʀʀ ɪɨɡɦɿɪɭ ɧɚ ɜɢɬɪɚɬɭ ɟɥɟɤɬɪɨɟɧɟɪɝɿʀ [3]. 

 ȼ  ɹɤɨɫɬɿ ɜɭɝɥɟɰɟɜɨʀ ɧɚɫɚɞɤɢ 
ɨɛɪɚɧɨ ɞɨɦɟɧɧɢɣ ɤɨɤɫ ɉɪȺɌ 
«ȾɏɄɁ» 3–6, 6–10 ɬɚ 10–13 ɦɦ. ɉɿɞ 
ɱɚɫ ɞɨɫɥɿɞɭ ɜɢɡɧɚɱɚɥɚɫɶ ɧɟɨɛɯɿɞɧɚ 
ɤɿɥɶɤɿɫɬɶ ɟɥɟɤɬɪɨɟɧɟɪɝɿʀ ɞɥɹ ɧɚɝɪɿɜɭ 
ɜɭɝɥɟɰɟɜɨʀ ɧɚɫɚɞɤɢ ɡ ɬɟɦɩɟɪɚɬɭɪɢ 
ɨɬɨɱɭɸɱɨɝɨ ɫɟɪɟɞɨɜɢɳɚ ɞɨ 1000 °ɋ 
ɜɩɪɨɞɨɜɠ 3 ɯɜɢɥɢɧ. 

 ɇɚ ɩɿɞɫɬɚɜɿ ɨɬɪɢɦɚɧɢɯ ɞɚɧɢɯ 
ɛɭɥɨ ɩɨɛɭɞɨɜɚɧɨ ɝɪɚɮɿɱɧɭ 
ɡɚɥɟɠɧɿɫɬɶ (ɪɢɫ.1) ɜɢɬɪɚɬɢ 
ɟɥɟɤɬɪɨɟɧɟɪɝɿʀ W ɜɿɞ ɫɟɪɟɞɧɶɨɝɨ 
ɞɿɚɦɟɬɪɭ ɡɟɪɟɧ ɤɨɤɫɭ dɫɟɪ. 

Ⱥɧɚɥɿɡɭɸɱɢ ɨɬɪɢɦɚɧɭ ɝɪɚɮɿɱɧɭ 
ɡɚɥɟɠɧɿɫɬɶ ɦɨɠɧɚ ɡɪɨɛɢɬɢ 
ɜɢɫɧɨɜɨɤ,  ɳɨ ɱɢɦ ɛɿɥɶɲɟ 
ɤɪɭɩɧɿɫɬɶ ɡɟɪɟɧ ɤɨɤɫɭ ɬɢɦ ɦɟɧɲɟ 
ɜɢɬɪɚɬɢ ɟɥɟɤɬɪɨɟɧɟɪɝɿʀ ɩɨɬɪɿɛɧɨ. 

Ɋɨɡɪɨɛɥɟɧɨ  ɪɿɜɧɹɧɧɹ (1), ɹɤɟ ɯɚɪɚɤɬɟɪɢɡɭє ɡɚɥɟɠɧɿɫɬɶ ɜɢɬɪɚɬɢ ɟɥɟɤɬɪɨɟɧɟɪɝɿʀ ɜɿɞ 
ɫɟɪɟɞɧɶɨɝɨ ɪɨɡɦɿɪɭ ɞɨɦɟɧɧɨɝɨ ɤɨɤɫɭ: 

6905,20571,0 ɟ  ɪɫdW      (1) 

ɚ ɬɚɤɨɠ ɤɨɟɮɿɰɿєɧɬɢ ɤɨɪɟɥɹɰɿʀ ɬɚ ɞɟɬɟɪɦɿɧɚɰɿʀ r=0,9608 ɬɚ R2
=0,9231. 

Ɂ ɨɬɪɢɦɚɧɢɯ ɞɚɧɢɯ ɦɨɠɧɚ ɡɪɨɛɢɬɢ ɜɢɫɧɨɜɨɤ, ɳɨ ɩɪɢ ɜɢɤɨɪɢɫɬɚɧɧɿ ɞɨɦɟɧɧɨɝɨ ɤɨɤɫɭ 
ɜ ɹɤɨɫɬɿ ɜɭɝɥɟɰɟɜɨʀ ɧɚɫɚɞɤɢ ɟɥɟɤɬɪɨɤɨɧɜɟɪɬɨɪɚ ɤɪɚɳɟ ɡɚɫɬɨɫɨɜɭɜɚɬɢ ɤɥɚɫ  ɤɪɭɩɧɿɫɬɸ 
10–13 ɦɦ ɨɫɤɿɥɶɤɢ ɞɥɹ ɣɨɝɨ ɪɨɡɿɝɪɿɜɭ ɧɟɨɛɯɿɞɧɨ ɦɟɧɲɟ ɟɥɟɤɬɪɨɟɧɟɪɝɿʀ ɬɚ ɩɪɢ 
ɧɚɝɪɿɜɚɧɧɿ ɧɟ ɫɩɨɫɬɟɪɿɝɚɸɬɶɫɹ ɜɟɥɢɤɿ ɤɨɥɢɜɚɧɧɹ ɧɚɩɪɭɝɢ, ɹɤ ɩɪɢ ɧɚɝɪɿɜɚɧɧɿ ɤɥɚɫɿɜ 
ɦɟɧɲɨʀ ɤɪɭɩɧɨɫɬɿ. Ɉɬɪɢɦɚɧɚ ɡɚɥɟɠɧɿɫɬɶ ɜɢɬɪɚɬɢ ɟɥɟɤɬɪɨɟɧɟɪɝɿʀ W ɜɿɞ ɫɟɪɟɞɧɶɨɝɨ 
ɞɿɚɦɟɬɪɭ ɡɟɪɟɧ ɤɨɤɫɭ dɫɟɪ ɦɚє ɥɿɧɿɣɧɢɣ ɯɚɪɚɤɬɟɪ, ɞɨɫɬɨɜɿɪɧɿɫɬɶ ɹɤɨʀ ɩɿɞɬɜɟɪɞɠɭɸɬɶ 
ɤɨɟɮɿɰɿєɧɬɢ. 

Ʌɿɬɟɪɚɬɭɪɧɿ ɞɠɟɪɟɥɚ 

1. D. Yu. Bilets. Utilizing Viscous Organic Coke-Plant Wastes /D. Yu. Bilets, P. V. Karnozhitskiy, 

 P. P. Karnozhitskiy// Coke and Chemistry, April 2018, Volume 61, Issue 4, pp 147–151. 

2. ɉɚɬɟɧɬ № 136361 UA ɆɉɄ C10J 3/00. ɋɩɨɫɿɛ ɨɬɪɢɦɚɧɧɹ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɝɚɡɭ/ ɉ. ȼ. 
Ʉɚɪɧɨɠɢɰɶɤɢɣ, Ⱦ. ȼ. Ɇɿɪɨɲɧɢɱɟɧɤɨ, Ⱦ. ɘ. Ȼɿɥɟɰɶ, Ɉ. ȼ. Ȼɨɝɨɹɜɥɟɧɫɶɤɚ, Ƚ. Ⱥ. Ƚɪɢɝɨɪ’єɜ. – 

Ɂɚɹɜɥ. 20.03.2019; ɨɩɭɛɥ. 12.08.2019. 
3. Ȼɿɥɟɰɶ Ⱦ. ɘ. Ⱦɨɫɥɿɞɠɟɧɧɹ ɡ ɜɢɡɧɚɱɟɧɧɹ ɨɩɬɢɦɚɥɶɧɨɝɨ ɪɨɡɦɿɪɭ ɜɭɝɥɟɰɟɜɨʀ ɧɚɫɚɞɤɢ 
ɟɥɟɤɬɪɨɤɨɧɜɟɪɬɨɪɭ / Ⱦ. ɘ. Ȼɿɥɟɰɶ, ɉ. ȼ. Ʉɚɪɧɨɠɢɰɶɤɢɣ, Ⱦ. ȼ. ɦɿɪɨɲɧɢɱɟɧɤɨ/ Ɇɚɣɛɭɬɧɿɣ 
ɧɚɭɤɨɜɟɰɶ – 2019: ɦɚɬɟɪɿɚɥɢ ɜɫɟɭɤɪ. ɧɚɭɤ.-ɩɪɚɤɬ. ɤɨɧɮ. ɡ ɦɿɠɧɚɪ. ɭɱɚɫɬɸ 12 ɝɪɭɞ. 2019 ɪ., ɦ. 
ɋєɜєɪɨɞɨɧɟɰɶɤ. ɑ. ȱ / ɭɤɥɚɞɚɱ ȼ. ɘ. Ɍɚɪɚɫɨɜ – ɋєɜєɪɨɞɨɧɟɰɶɤ: ɋɯɿɞɧɨɭɤɪ. ɧɚɰ. ɭɧ-ɬ ɿɦ. ȼ. 
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ɉɈɅɍɑȿɇɂȿ ȺɁɈɌɈȼɈȾɈɊɈȾɇɈɃ ɋɆȿɋɂ ȾɅə ɌɈɉɅɂȼɇɕɏ 
ɗɅȿɆȿɇɌɈȼ ɄȺɌȺɅɂɌɂɑȿɋɄɂɆ ɄɊȿɄɂɇȽɈɆ ȺɆɆɂȺɄȺ  

1ȿɮɪɟɦɨɜ ȼ.ɇ., ɤ.ɬ.ɧ., ɞɨɰɟɧɬ, 2Ɍɢɬɟɥɶɦɚɧ Ʌ.ɂ., ɤ.ɬ.ɧ., 1Ƚɨɥɨɫɦɚɧ ȿ.Ɂ., ɞ.ɯ.ɧ., ɩɪɨɮɟɫɫɨɪ, 
1ɈɈɈ «ɇɂȺɉ-ɄȺɌȺɅɂɁȺɌɈɊ», ɝ. ɇɨɜɨɦɨɫɤɨɜɫɤ, ɊɎ. 

2
 Ben-Gurion University, Israel. 

Ⱥɡɨɬɨɜɨɞɨɪɨɞɧɚɹ ɫɦɟɫɶ (Ⱥȼɋ), ɩɨɥɭɱɟɧɧɚɹ ɤɚɬɚɥɢɬɢɱɟɫɤɢɦ ɤɪɟɤɢɧɝɨɦ ɚɦɦɢɚɤɚ 
ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɤɚɱɟɫɬɜɟ ɜɨɞɨɪɨɞɫɨɞɟɪɠɚɳɟɝɨ ɝɚɡɚ ɜ ɬɨɩɥɢɜɧɵɯ ɷɥɟɦɟɧɬɚɯ, ɡɚɳɢɬɧɨɣ 
(ɤɨɧɬɪɨɥɢɪɭɟɦɨɣ) ɚɬɦɨɫɮɟɪɵ ɢ ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɨɝɨ ɝɚɡɚ ɜ ɦɟɬɚɥɥɭɪɝɢɱɟɫɤɨɣ, 
ɦɚɲɢɧɨɫɬɪɨɢɬɟɥɶɧɨɣ, ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɣ, ɯɢɦɢɱɟɫɤɨɣ ɢ ɞɪɭɝɢɯ ɨɬɪɚɫɥɹɯ 
ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ. Ɋɚɧɟɟ ɧɚɦɢ ɫɨɜɦɟɫɬɧɨ ɫ ɂɧɫɬɢɬɭɬɨɦ Ƚɚɡɚ ɍɤɪɚɢɧɫɤɨɣ Ⱥɇ ɛɵɥɢ 
ɩɪɨɜɟɞɟɧɵ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɟ ɪɚɛɨɬɵ ɩɨ ɩɨɥɭɱɟɧɢɸ Ⱥȼɋ ɞɥɹ ɬɨɩɥɢɜɧɵɯ ɷɥɟɦɟɧɬɨɜ 
Д1Ж. ɉɪɢ ɩɨɥɭɱɟɧɢɢ ɜɨɞɨɪɨɞɫɨɞɟɪɠɚɳɟɝɨ ɝɚɡɚ ɞɥɹ ɷɥɟɤɬɪɨɯɢɦɢɱɟɫɤɢɯ ɝɟɧɟɪɚɬɨɪɨɜ 
ɢɫɩɨɥɶɡɭɸɬ ɦɟɬɚɧɨɥ, ɷɬɚɧɨɥ, ɩɪɢɪɨɞɧɵɣ ɝɚɡ, ɛɢɨɝɚɡ, ɩɪɨɩɚɧ ɢ ɬ.ɞ. ɉɨɥɭɱɟɧɢɟ Ⱥȼɋ 
ɤɚɬɚɥɢɬɢɱɟɫɤɢɦ ɤɪɟɤɢɧɝɨɦ ɚɦɦɢɚɤɚ ɹɜɥɹɟɬɫɹ ɷɤɨɧɨɦɢɱɟɫɤɢ ɨɩɪɚɜɞɚɧɧɵɦ ɩɪɨɰɟɫɫɨɦ. 
ȿɟ ɫɬɨɢɦɨɫɬɶ ɜ з2 ɪɚɡɚ ɧɢɠɟ ɫɬɨɢɦɨɫɬɢ ɷɥɟɤɬɪɨɥɢɬɢɱɟɫɤɨɝɨ ɜɨɞɨɪɨɞɚ. Ɉɧɚ ɧɟ 
ɫɨɞɟɪɠɢɬ ɬɚɤɢɟ ɧɟɠɟɥɚɬɟɥɶɧɵɟ ɩɪɢɦɟɫɢ ɤɚɤ ɋɈ, CO2, ɋɇ4 ɢ O2. ȼɚɠɧɟɣɲɢɦ 
ɬɪɟɛɨɜɚɧɢɟɦ, ɩɪɟɞɴɹɜɥɹɟɦɵɦ ɤ Ⱥȼɋ, ɹɜɥɹɟɬɫɹ ɦɢɧɢɦɚɥɶɧɨɟ ɨɫɬɚɬɨɱɧɨɟ ɫɨɞɟɪɠɚɧɢɟ 
ɚɦɦɢɚɤɚ ɜ ɝɚɡɟ. Ɇɟɬɨɞ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ ɚɦɦɢɚɤɚ ɹɜɥɹɟɬɫɹ ɩɟɪɫɩɟɤɬɢɜɧɵɦ ɜ 
ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɬɨɥɶɤɨ ɜ ɫɥɭɱɚɟ ɩɨɞɛɨɪɚ ɷɮɮɟɤɬɢɜɧɵɯ ɤɚɬɚɥɢɡɚɬɨɪɨɜ Д2, 3Ж. 

ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɪɟɛɨɜɚɧɢɣ, ɩɪɟɞɴɹɜɥɹɟɦɵɯ ɤ ɨɫɬɚɬɨɱɧɨɦɭ ɫɨɞɟɪɠɚɧɢɸ ɚɦɦɢɚɤɚ, 
ɩɪɨɰɟɫɫ ɤɪɟɤɢɧɝɚ ɨɫɭɳɟɫɬɜɥɹɸɬ ɩɪɢ ɪɚɡɥɢɱɧɵɯ ɬɟɦɩɟɪɚɬɭɪɚɯ, ɨɛɴɟɦɧɵɯ ɫɤɨɪɨɫɬɹɯ ɢ 
ɞɚɜɥɟɧɢɹɯ. 

ɐɟɥɶɸ ɪɚɛɨɬɵ ɹɜɥɹɥɨɫɶ ɢɫɫɥɟɞɨɜɚɧɢɟ ɤɚɬɚɥɢɬɢɱɟɫɤɨɣ ɚɤɬɢɜɧɨɫɬɢ ɜ ɩɪɨɰɟɫɫɟ 
ɤɪɟɤɢɧɝɚ ɚɦɦɢɚɤɚ ɜ ɢɧɬɟɪɜɚɥɟ ɬɟɦɩɟɪɚɬɭɪ 480÷800ºɋ, ɞɚɜɥɟɧɢɹɯ 1,25 ɢ 3,0 ɚɬɦ. ɢ 
ɨɛɴɟɦɧɵɯ ɫɤɨɪɨɫɬɹɯ 250÷45000 ɱ–1

. 

Ʉɚɬɚɥɢɬɢɱɟɫɤɭɸ ɚɤɬɢɜɧɨɫɬɶ ɢɡɭɱɚɥɢ ɧɚ ɧɢɤɟɥɟɜɨɦ ɤɚɬɚɥɢɡɚɬɨɪɟ ɦɚɪɤɢ ɇɂȺɉ-13-02 

(ɄȾȺ-10Ⱥ) Д4Ж, ɧɨɫɢɬɟɥɟɦ ɤɨɬɨɪɨɝɨ ɫɥɭɠɢɥ ɚɤɬɢɜɧɵɣ ɨɤɫɢɞ ɚɥɸɦɢɧɢɹ ɢ ɬɟɯɧɢɱɟɫɤɢɣ 
ɚɥɸɦɢɧɚɬ ɤɚɥɶɰɢɹ. ɋɨɞɟɪɠɚɧɢɟ ɚɤɬɢɜɧɨɝɨ ɤɨɦɩɨɧɟɧɬɚ ɜɚɪɶɢɪɨɜɚɥɢ ɜ ɞɢɚɩɚɡɨɧɟ 15÷35 
ɦɚɫɫ.%. Ⱦɥɹ ɩɪɨɜɟɞɟɧɢɹ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɪɚɛɨɬ ɛɵɥ ɫɤɨɧɫɬɪɭɢɪɨɜɚɧ ɢ ɢɡɝɨɬɨɜɥɟɧ 
ɨɞɧɨɤɚɧɚɥɶɧɵɣ ɩɪɨɬɨɱɧɵɣ ɪɟɚɤɬɨɪ, ɩɨɡɜɨɥɹɸɳɢɣ ɩɪɨɜɨɞɢɬɶ ɢɫɫɥɟɞɨɜɚɧɢɹ 
ɤɚɬɚɥɢɡɚɬɨɪɚ ɜ ɰɟɥɵɯ ɝɪɚɧɭɥɚɯ ɜ ɲɢɪɨɤɨɦ ɞɢɚɩɚɡɨɧɟ ɬɟɦɩɟɪɚɬɭɪ, ɨɛɴɟɦɧɵɯ ɫɤɨɪɨɫɬɟɣ 
ɢ ɞɚɜɥɟɧɢɣ. Ʉɚɬɚɥɢɬɢɱɟɫɤɢɣ ɪɟɚɤɬɨɪ ɛɵɥ ɫɨɜɦɟɳɟɧ ɫ ɩɨɞɨɝɪɟɜɚɬɟɥɟɦ ɚɦɦɢɚɤɚ ɢ 
ɬɟɩɥɨɨɛɦɟɧɧɢɤɨɦ. ȼ ɧɟɦ ɛɵɥɨ ɜɵɩɨɥɧɟɧɨ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ 
ɨɛɹɡɚɬɟɥɶɧɨɟ ɭɫɥɨɜɢɟ ɪɚɜɟɧɫɬɜɚ ɬɟɦɩɟɪɚɬɭɪ ɚɦɦɢɚɤɚ ɧɚ ɜɯɨɞɟ ɜ ɫɥɨɣ ɤɚɬɚɥɢɡɚɬɨɪɚ ɢ ɜ 
ɫɚɦɨɦ ɫɥɨɟ. ȼ ɨɞɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɛɵɥɢ ɫɨɜɦɟɳɟɧɵ ɤɚɬɚɥɢɬɢɱɟɫɤɢɣ ɪɟɚɤɬɨɪ, ɝɚɡɨɜɵɣ 
ɩɨɞɨɝɪɟɜɚɬɟɥɶ ɢ ɝɚɡɨɜɵɣ ɬɟɩɥɨɨɛɦɟɧɧɢɤ. 

ɉɟɪɟɦɟɧɧɵɦɢ ɜɟɥɢɱɢɧɚɦɢ ɩɪɢ ɢɫɫɥɟɞɨɜɚɧɢɢ ɤɚɬɚɥɢɬɢɱɟɫɤɨɣ ɚɤɬɢɜɧɨɫɬɢ ɛɵɥɢ: 
ɬɟɦɩɟɪɚɬɭɪɚ - 500÷700 0ɋ, ɨɛɴɟɦɧɚɹ ɫɤɨɪɨɫɬɶ ɩɨ ɞɢɫɫɨɰɢɢɪɨɜɚɧɧɨɦɭ ɚɦɦɢɚɤɭ (Ⱥȼɋ) – 

1000, 1500 2750 ɢ 5000 ɱ-1 . Ɉɩɪɟɞɟɥɟɧɢɟ ɨɫɬɚɬɨɱɧɨɝɨ ɫɨɞɟɪɠɚɧɢɹ ɚɦɦɢɚɤɚ 
ɨɫɭɳɟɫɬɜɥɹɥɢ ɱɟɪɟɡ ɤɚɠɞɵɟ 25ºɋ ɜ ɪɟɠɢɦɟ ɫɧɢɠɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɫ 700ºɋ ɞɨ 500ºɋ ɫ 
ɩɨɫɥɟɞɭɸɳɢɦ ɟɟ ɬɟɪɦɨɫɬɚɬɢɪɨɜɚɧɢɟɦ. 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɨɩɬɢɦɚɥɶɧɨɝɨ ɫɨɫɬɚɜɚ ɤɚɬɚɥɢɡɚɬɨɪɚ ɇɂȺɉ-13-02 (ɄȾȺ-10Ⱥ), ɜ 
ɨɛɥɚɫɬɢ ɧɢɡɤɢɯ ɬɟɦɩɟɪɚɬɭɪ (ɞɨ 700ºɋ) ɛɵɥɢ ɩɪɢɝɨɬɨɜɥɟɧɵ ɥɚɛɨɪɚɬɨɪɧɵɟ ɨɛɪɚɡɰɵ 
ɤɚɬɚɥɢɡɚɬɨɪɚ ɫ ɫɨɞɟɪɠɚɧɢɟɦ NiO 25÷50 ɦɚɫɫ.%. ɂɫɫɥɟɞɨɜɚɧɢɟ ɩɪɨɜɨɞɢɥɢ ɩɪɢ 
ɫɥɟɞɭɸɳɢɯ ɩɨɫɬɨɹɧɧɵɯ ɩɚɪɚɦɟɬɪɚɯ: ɨɛɴɟɦ ɡɚɝɪɭɡɤɢ ɤɚɬɚɥɢɡɚɬɨɪɚ – 15 ɫɦ3, ɞɚɜɥɟɧɢɟ 
ɩɪɨɰɟɫɫɚ ɤɪɟɤɢɧɝɚ – 0,25 ɚɬɢ, ɬɟɦɩɟɪɚɬɭɪɚ ɚɤɬɢɜɚɰɢɢ – 650 ºɋ, ɜɪɟɦɹ ɚɤɬɢɜɚɰɢɢ – 6 ɱ. 

Ɋɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɣ ɜ ɷɤɫɩɟɪɢɦɟɧɬɟ ɫ ɨɛɴɟɦɧɨɣ ɫɤɨɪɨɫɬɶɸ 5000 ɱ–1
 ɩɪɢɜɟɞɟɧɵ 

ɜ ɬɚɛɥ.1. Ȼɵɥɨ ɨɛɧɚɪɭɠɟɧɨ, ɱɬɨ ɚɤɬɢɜɧɨɫɬɶ ɤɚɬɚɥɢɡɚɬɨɪɚ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɫ ɪɨɫɬɨɦ 
ɫɨɞɟɪɠɚɧɢɹ NiO ɫ 25 ɦɚɫɫ % ɞɨ 37,5 ɦɚɫɫ %. Ʉɚɬɚɥɢɡɚɬɨɪ, ɢɦɟɸɳɢɣ ɦɚɤɫɢɦɚɥɶɧɨɟ 
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(49,7 ɦɚɫɫ %) ɫɨɞɟɪɠɚɧɢɟ NiO ɜɦɟɫɬɟ ɫ ɬɟɦ ɨɛɥɚɞɚɟɬ ɧɚɢɦɟɧɶɲɟɣ ɚɤɬɢɜɧɨɫɬɶɸ. 
Ɇɚɤɫɢɦɚɥɶɧɭɸ ɚɤɬɢɜɧɨɫɬɶ ɩɪɨɹɜɥɹɸɬ ɨɛɪɚɡɰɵ, ɫɨɞɟɪɠɚɳɢɟ 34,9÷37,5 ɦɚɫɫ %. 

ɇɚɢɛɨɥɶɲɟɟ ɨɬɥɢɱɢɟ ɜ ɤɚɬɚɥɢɬɢɱɟɫɤɨɣ ɚɤɬɢɜɧɨɫɬɢ ɩɪɨɹɜɥɹɟɬɫɹ ɜ ɢɧɬɟɪɜɚɥɟ 
ɬɟɦɩɟɪɚɬɭɪ 500÷550ºɋ. ɉɪɢ ɬɟɦɩɟɪɚɬɭɪɚɯ ɩɪɨɰɟɫɫɚ ɤɪɟɤɢɧɝɚ 600ºɋ ɢ ɛɨɥɟɟ ɚɤɬɢɜɧɨɫɬɶ 
ɤɚɬɚɥɢɡɚɬɨɪɚ ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ ɡɚɜɢɫɢɬ ɨɬ ɫɨɞɟɪɠɚɧɢɹ ɜ ɧɟɦ ɚɤɬɢɜɧɨɝɨ ɤɨɦɩɨɧɟɧɬɚ.  

Ɍɚɛɥɢɰɚ 1 

Ɂɚɜɢɫɢɦɨɫɬɶ ɨɫɬɚɬɨɱɧɨɝɨ ɫɨɞɟɪɠɚɧɢɹ ɚɦɦɢɚɤɚ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ ɩɪɢ ɪɚɡɥɢɱɧɨɦ 
ɫɨɞɟɪɠɚɧɢɢ NiO ɜ ɤɚɬɚɥɢɡɚɬɨɪɟ ɩɪɢ ɨɛɴɟɦɧɨɣ ɫɤɨɪɨɫɬɢ 5000 ɱ-1

 

Ɍɟɦɩɟɪɚɬɭɪɚ, 
ºɋ 

Ɉɫɬɚɬɨɱɧɨɟ ɫɨɞɟɪɠɚɧɢɟ ɚɦɦɢɚɤɚ, ɨɛ.% 

25% NiO 28,5% NiO 34,9% NiO 37,5% NiO 49,7% NiO 

500 17,0000 14,6000 12,7000 12,5000 15,8000 

525 9,7500 9,0000 8,5000 8,6000 10,6500 

550 5,0000 4,1000 3,6000 3,5000 5,4000 

575 1,2500 1,2000 0,7500 0,7000 1,2500 

600 0,2500 0,2100 0,1730 0,1600 0,2800 

625 0,0760 0,0750 0,0525 0,0450 0,0830 

650 0,0450 0,0440 0,0350 0,0320 0,0480 

675 0,0370 0,0360 0,0320 0,0290 0,0420 

700 0,0340 0,0310 0,0300 0,0280 0,0400 

 

Ⱥɧɚɥɢɡ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɞɚɧɧɵɯ ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨ ɬɨɦ, ɱɬɨ ɦɚɤɫɢɦɚɥɶɧɵɟ 
ɡɧɚɱɟɧɢɹ ɤɚɬɚɥɢɬɢɱɟɫɤɨɣ ɚɤɬɢɜɧɨɫɬɢ ɞɨɫɬɢɝɚɸɬɫɹ ɞɥɹ ɤɚɬɚɥɢɡɚɬɨɪɚ, ɜ ɤɨɬɨɪɨɦ 
ɫɨɞɟɪɠɚɧɢɟ ɚɤɬɢɜɧɨɝɨ ɤɨɦɩɨɧɟɧɬɚ ɧɚɯɨɞɢɬɫɹ ɧɚ ɭɪɨɜɧɟ 35÷40 ɦɚɫɫ.%.  

ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɫɧɢɠɟɧɢɟ ɚɤɬɢɜɧɨɫɬɢ ɤɚɬɚɥɢɡɚɬɨɪɚ ɫ ɫɨɞɟɪɠɚɧɢɟɦ 49,7 ɦɚɫɫ.% 
NiO ɩɪɨɢɫɯɨɞɢɬ ɜ ɪɟɡɭɥɶɬɚɬɟ ɪɟɤɪɢɫɬɚɥɥɢɡɚɰɢɢ ɢɡɛɵɬɨɱɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɚɤɬɢɜɧɨɝɨ 
ɤɨɦɩɨɧɟɧɬɚ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɧɨɫɢɬɟɥɟɦ, ɧɚ ɤɨɬɨɪɨɦ ɨɧ ɪɚɫɩɪɟɞɟɥɹɟɬɫɹ. Ⱦɢɫɩɟɪɫɧɨɫɬɶ 
ɧɢɤɟɥɹ ɞɥɹ ɷɬɨɝɨ ɨɛɪɚɡɰɚ, ɪɚɫɫɱɢɬɚɧɧɚɹ ɩɨ ɞɚɧɧɵɦ ɦɟɬɨɞɚ ɊɎȺ, ɫɨɫɬɚɜɥɹɟɬ 200 й. ȼ 
ɬɨ ɠɟ ɜɪɟɦɹ, ɞɥɹ ɤɚɬɚɥɢɡɚɬɨɪɨɜ ɫ ɫɨɞɟɪɠɚɧɢɟɦ ɚɤɬɢɜɧɨɝɨ ɤɨɦɩɨɧɟɧɬɚ 28,5÷37,5 
ɦɚɫɫ.%, ɨɧɚ ɧɚɯɨɞɢɬɫɹ ɧɚ ɭɪɨɜɧɟ 160÷170 й. 

ȼ ɮɢɪɦɟ GenCell (ɂɡɪɚɢɥɶ) ɩɪɨɜɟɞɟɧɵ ɞɥɢɬɟɥɶɧɵɟ ɢɫɩɵɬɚɧɢɹ ɤɚɬɚɥɢɡɚɬɨɪɚ ɄȾȺ-

10Ⱥ, ɫɨɞɟɪɠɚɳɟɝɨ 35 ɦɚɫɫ.% NiO, ɫ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ ɩɨɞɚɱɟɣ ɩɨɥɭɱɟɧɧɨɝɨ 
ɜɨɞɨɪɨɞɫɨɞɟɪɠɚɳɟɝɨ ɝɚɡɚ ɜ ɬɨɩɥɢɜɧɵɣ ɷɥɟɦɟɧɬ. 

Ʌɢɬɟɪɚɬɭɪɚ 
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3. ɉɚɬ. ɋɒȺ № 20180015443 

4. Ɍɍ 113-03-2008-2000. Ʉɚɬɚɥɢɡɚɬɨɪ ɞɢɫɫɨɰɢɚɰɢɢ ɚɦɦɢɚɤɚ ɇɂȺɉ-13-02. 
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ɉɊɈ ɁȺɋɌɈɋɍȼȺɇɇə ȾɂɎɈɋɎȺɌȱȼ ȾɅə Ɉɑɂɓȿɇɇə ɉɊɈɆɂɋɅɈȼɂɏ 
ɋɌȱɑɇɂɏ ȼɈȾ 

Ȼɿɥɚ Ƚ. Ɇ.1 ɤ.ɯ.ɧ., ɞɨɰ., Ⱥɧɬɪɚɩɰɟɜɚ ɇ. Ɇ.2 ɞ.ɯ.ɧ., ɩɪɨɮ., Ʉɪɚɜɟɰ ȼ. Ɉ. 2 
1ɇɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɯɚɪɱɨɜɢɯ ɬɟɯɧɨɥɨɝɿɣ 

2ɇɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɛɿɨɪɟɫɭɪɫɿɜ ɿ ɩɪɢɪɨɞɨɤɨɪɢɫɬɭɜɚɧɧɹ ɍɤɪɚʀɧɢ 

ȼ ɨɫɬɚɧɧɿɣ ɱɚɫ ɩɢɬɚɧɧɹ ɜɞɨɫɤɨɧɚɥɟɧɧɹ ɦɟɬɨɞɿɜ ɨɱɢɳɟɧɧɹ ɩɪɨɦɢɫɥɨɜɢɯ ɫɬɿɱɧɢɯ ɜɨɞ 
ɧɚɛɭɥɢ ɨɫɨɛɥɢɜɨʀ ɚɤɬɭɚɥɶɧɨɫɬɿ.  

ɉɟɪɫɩɟɤɬɢɜɧɢɦ ɜ ɰɶɨɦɭ ɩɥɚɧɿ ɦɨɠɟ ɫɬɚɬɢ ɨɫɚɞɠɟɧɧɹ ɣɨɧɿɜ ɜɚɠɤɢɯ ɦɟɬɚɥɿɜ ɭ 
ɜɢɝɥɹɞɿ ɧɟɪɨɡɱɢɧɧɢɯ ɞɢɮɨɫɮɚɬɿɜ, ɹɤɿ, ɡɝɿɞɧɨ ɡ ɧɚɲɢɦɢ ɩɨɩɟɪɟɞɧɿɦɢ ɞɨɫɥɿɞɠɟɧɧɹɦɢ, 
ɦɚɸɬɶ ɫɨɪɛɭɸɱɿ ɜɥɚɫɬɢɜɨɫɬɿ.  

Ɇɟɬɚ ɰɿєʀ ɪɨɛɨɬɢ – ɞɨɫɥɿɞɢɬɢ ɫɨɪɛɰɿɣɧɿ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɬɜɟɪɞɨɝɨ ɪɨɡɱɢɧɭ 
ɝɿɞɪɚɬɨɜɚɧɢɯ ɞɢɮɨɫɮɚɬɿɜ ɫɤɥɚɞɭ εЧ2-ɯCoɯP2O7·5H2Ї (0 < ɯ ≤ 0.83) ɬɚ ɜɢɡɧɚɱɢɬɢ ɜɩɥɢɜ 
ɩɪɢɪɨɞɢ ɤɚɬɿɨɧɚ ɧɚ ɮɨɪɦɭɜɚɧɧɹ ʀɯ ɩɨɪɢɫɬɨʀ ɫɬɪɭɤɬɭɪɢ.  

Ⱦɨɫɥɿɞɠɟɧɧɹ ɫɨɪɛɰɿɣɧɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɜɢɤɨɧɭɜɚɥɢ ɦɟɬɨɞɨɦ ȻȿɌ. Ɋɨɡɪɚɯɭɧɨɤ 
ɜɟɥɢɱɢɧɢ ɩɢɬɨɦɨʀ ɩɨɜɟɪɯɧɿ ɩɪɨɜɨɞɢɥɢ ɡɚ ɪɿɜɧɹɧɧɹɦ ȻȿɌ, ɟɮɟɤɬɢɜɧɢɣ ɪɚɞɿɭɫ ɩɨɪ 
ɪɨɡɪɚɯɨɜɭɜɚɥɢ ɡɚ ɮɨɪɦɭɥɨɸ Ʉɟɥɶɜɿɧɚ. 

Ⱦɥɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɨɪɢɫɬɨʀ ɫɬɪɭɤɬɭɪɢ ɬɚ ɚɞɫɨɪɛɰɿɣɧɢɯ ɜɥɚɫɬɢɜɨɫɬɟɣ ɞɢɮɨɫɮɚɬɿɜ 
ɬɜɟɪɞɨɝɨ ɪɨɡɱɢɧɭ εЧ2-ɯCoɯP2O7·5H2Ї (0 < ɯ ≤ 0.83) ɨɞɟɪɠɭɜɚɥɢ ɬɚ ɚɧɚɥɿɡɭɜɚɥɢ 
ɿɡɨɬɟɪɦɢ ɫɨɪɛɰɿʀ ɩɚɪɿɜ ɧ-ɝɟɤɫɚɧɭ. ȼɢɤɨɪɢɫɬɚɧɧɹ ɦɟɬɢɥɨɜɨɝɨ ɫɩɢɪɬɭ ɜ ɹɤɨɫɬɿ ɚɞɫɨɪɛɚɬɚ 
ɜɢɹɜɢɥɨɫɹ ɧɟɞɨɰɿɥɶɧɢɦ. Ɋɟɡɭɥɶɬɚɬɢ ɞɨɫɥɿɞɠɟɧɶ ɧɚɜɟɞɟɧɨ ɜ ɬɚɛɥ. 

Ɍɚɛɥɢɰɹ. ɋɨɪɛɰɿɣɧɿ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɞɢɮɨɫɮɚɬɿɜ ɆЧ2-ɯɋɨɯP2O7·5H2Ї (0 ≤ ɯ ≤ 0.83) 

Ⱦɢɮɨɫɮɚɬ 

Єɦɧɿɫɬɶ 
ɦɨɧɨɲɚɪɭ 

(ɚm), ɦɦɨɥɶ/ɝ 

Ƚɪɚɧɢɱɧɚ 
ɚɞɫɨɪɛɰɿɹ 

(ɚs), ɦɦɨɥɶ/ɝ 

ɉɢɬɨɦɚ 
ɩɨɜɟɪɯɧɹ, 

SȻȿɌ·103
 ɦ2/ɤɝ 

ȿɮɟɤɬɢɜɧɿ 
ɪɚɞɿɭɫɢ ɩɨɪ, 

ɧɦ 

ɆЧ2P2O7·5H2O  0,124556 1,282931 39,6 1.52; 3.88 

Mn1,58Co0,42P2O7·5H2O 0,078061 0,366887 20,1 1.73; 4.24 

Mn1,45Co0,55P2O7·5H2O 0,071258 0,396402 21,4 1.72; 4.35 

Mn1,17Co0,83P2O7·5H2O 0,069128 0,457976 24,2 1.73; 4.58 

Ⱥɧɚɥɿɡ ɿɡɨɬɟɪɦ ɞɢɮɨɫɮɚɬɿɜ ɪɿɡɧɨɝɨ ɫɤɥɚɞɭ ɩɨɤɚɡɚɜ, ɳɨ ɞɟɫɨɪɛɰɿɣɧɚ ɤɪɢɜɚ ɧɚ ɡɪɚɡɤɭ 
ɆЧ2P2O7·5H2Ї ɦɚє ɱɿɬɤɭ ɯɜɢɥɟɩɨɞɿɛɧɭ ɮɨɪɦɭ, ɳɨ ɫɜɿɞɱɢɬɶ ɩɪɨ ɩɨɥɿɲɚɪɨɜɭ ɚɞɫɨɪɛɰɿɸ 
ɧ-ɝɟɤɫɚɧɭ ɧɚ ɩɨɜɟɪɯɧɿ ɞɢɮɨɫɮɚɬɭ. ɉɨ ɦɿɪɿ ɡɚɦɿɳɟɧɧɹ ɦɚɧɝɚɧɭ(ȱȱ) ɤɨɛɚɥɶɬɨɦ(ȱȱ) ɜ 
ɫɬɪɭɤɬɭɪɿ ɞɢɮɨɫɮɚɬɭ ɆЧ2P2O7·5H2Ї ɮɨɪɦɚ ɿɡɨɬɟɪɦ ɞɟɳɨ ɡɦɿɧɸєɬɶɫɹ, ɜɨɧɢ ɫɬɚɸɬɶ 
ɛɿɥɶɲ ɩɨɥɨɝɢɦɢ. Ɍɚɤɿ ɡɦɿɧɢ ɨɛɭɦɨɜɥɟɧɿ ɬɢɦ, ɳɨ ɩɨɹɜɚ ɤɨɛɚɥɶɬɭ(ȱȱ) ɜ ɫɬɪɭɤɬɭɪɿ 
ɿɧɞɢɜɿɞɭɚɥɶɧɨɝɨ ɞɢɮɨɫɮɚɬɭ ɦɚɧɝɚɧɭ(ȱȱ) ɩɪɢɡɜɨɞɢɬɶ ɞɨ ɞɨɜɨɥɿ ɪɿɡɤɨɝɨ ɡɦɟɧɲɟɧɧɹ 
ɩɢɬɨɦɨʀ ɩɨɜɟɪɯɧɿ ɞɢɮɨɫɮɚɬɿɜ (ɬɚɛɥ.). ȼ ɞɢɮɨɫɮɚɬɚɯ ɆЧ2-ɯɋɨɯP2O7·5H2Ї ɫɤɥɚɞɭ 0.43 ≤ ɯ 

≤ 0.83 ɩɢɬɨɦɚ ɩɨɜɟɪɯɧɹ ɩɨɫɬɭɩɨɜɨ ɡɛɿɥɶɲɭєɬɶɫɹ. Ⱥɧɚɥɨɝɿɱɧɨ ɡɦɿɧɸɸɬɶɫɹ ɿ ɡɧɚɱɟɧɧɹ 
ɝɪɚɧɢɱɧɨʀ ɚɞɫɨɪɛɰɿʀ ɬɚ єɦɧɨɫɬɿ ɦɨɧɨɲɚɪɭ.  

Ɋɟɡɭɥɶɬɚɬɢ ɪɨɡɪɚɯɭɧɤɭ ɟɮɟɤɬɢɜɧɢɯ ɪɚɞɿɭɫɿɜ ɩɨɪ ɩɨɤɚɡɚɥɢ, ɳɨ ɞɢɮɨɫɮɚɬɢ 
ɯɚɪɚɤɬɟɪɢɡɭɸɬɶɫɹ ɦɟɡɨɩɨɪɢɫɬɨɸ ɫɬɪɭɤɬɭɪɨɸ (ɬɚɛɥ.). ȼɨɧɢ ɦɚɸɬɶ ɲɢɪɨɤɢɣ ɧɚɛɿɪ ɩɨɪ ɡ 
ɟɮɟɤɬɢɜɧɢɦɢ ɪɚɞɿɭɫɚɦɢ ɜɿɞ 1.5 ɞɨ 16.0 ɧɦ. ɉɨɪɹɞ ɡ ɦɿɤɪɨɩɨɪɚɦɢ (ɧɟɡɚɤɪɢɬɢɣ 
ɝɿɫɬɟɪɟɡɢɫ) ɩɪɢɫɭɬɧɿ ɦɟɡɨɩɨɪɢ (1.5, 1.7 ɧɦ) ɬɚ ɤɪɭɩɧɿ ɩɨɪɢ – ɩɟɪɟɯɿɞɧɿ ɩɨɪɢ ɧɚ ɦɟɠɿ 
ɦɟɡɨɩɨɪ (16.0 ɧɦ). ɋɚɦɟ ɩɨɪɢ ɪɚɞɿɭɫɨɦ 16.0 ɧɦ ɡɚɛɟɡɩɟɱɭɸɬɶ ɩɿɞɣɨɦ ɚɞɫɨɛɰɿɣɧɢɯ 
ɤɪɢɜɢɯ ɜ ɨɛɥɚɫɬɿ ɜɟɥɢɤɢɯ ɜɿɞɧɨɫɧɢɯ ɬɢɫɤɚɯ ɿ ɩɪɨɹɜ ɞɪɭɝɨʀ ɩɟɬɥɿ ɝɿɫɬɟɪɟɡɢɫɭ ɜ ɨɛɥɚɫɬɿ 
P/Ps 0.82  1.0. ȱɡ ɡɛɿɥɶɲɟɧɧɹɦ ɜɦɿɫɬɭ ɋɨ(ȱȱ) ɜ ɫɤɥɚɞɿ ɞɢɮɨɫɮɚɬɿɜ ɟɮɟɤɬɢɜɧɢɣ ɪɚɞɿɭɫ 
ɩɨɪ ɡɛɿɥɶɲɭєɬɶɫɹ.  

ɉɨɪɿɜɧɹɥɶɧɢɣ ɚɧɚɥɿɡ ɫɨɪɛɰɿɣɧɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɞɢɮɨɫɮɚɬɿɜ ɬɜɟɪɞɨɝɨ ɪɨɡɱɢɧɭ 
ɦɚɧɝɚɧɭ(ȱȱ) ɿ ɤɨɛɚɥɶɬɭ(ȱȱ) ɿ ɬɚɤɢɯ ɜɿɞɨɦɢɯ ɫɨɪɛɟɧɬɿɜ ɹɤ ɝɿɞɪɨɤɫɢɚɩɚɬɢɬ, ɮɨɫɮɚɬɢ ɧɚ 
ɨɫɧɨɜɿ ɬɢɬɚɧɭ ɫɜɿɞɱɚɬɶ ɩɪɨ ɬɟ, ɳɨ, ɭ ɰɿɥɨɦɭ, ʀɯ ɫɨɪɛɰɿɣɧɿ ɜɥɚɫɬɢɜɨɫɬɿ ɚɧɚɥɨɝɿɱɧɿ.  
 



ɋɟɤɰɿɹ 2: Ɋɟɫɭɪɫɨɡɛɟɪɟɠɟɧɧɹ ɜ ɬɟɯɧɨɥɨɝɿʀ ɧɟɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ 
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ɊɈɁɊɈȻɄȺ ɉɊɂɇɐɂɉɈȼɈȲ ɌȿɏɇɈɅɈȽȱɑɇɈȲ ɋɏȿɆɂ ɆȺɅɈȼȱȾɏɈȾɇɈȽɈ 
ɋɂɇɌȿɁɍ ȼɈȾɈɊɈɁɑɂɇɇɂɏ ɎɈɋɎȺɌȱȼ ɐɂɇɄɍ-ɆȺɇȽȺɇɍ(II) 

Ȼɿɥɚ Ƚ. Ɇ.1 ɤ.ɯ.ɧ., ɞɨɰ., Ȼɭɪɨɜ Ⱥ.Ⱥ.1, Ⱥɧɬɪɚɩɰɟɜɚ ɇ. Ɇ.2 ɞ.ɯ.ɧ., ɩɪɨɮ. 
1ɇɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɯɚɪɱɨɜɢɯ ɬɟɯɧɨɥɨɝɿɣ 

2ɇɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɛɿɨɪɟɫɭɪɫɿɜ ɿ ɩɪɢɪɨɞɨɤɨɪɢɫɬɭɜɚɧɧɹ ɍɤɪɚʀɧɢ 

ɋɶɨɝɨɞɟɧɧɹ ɯɚɪɱɨɜɨʀ ɝɚɥɭɡɿ ɜɢɦɚɝɚє ɫɬɜɨɪɟɧɧɹ ɧɨɜɢɯ ɬɚ ɭɞɨɫɤɨɧɚɥɟɧɧɹ ɿɫɧɭɸɱɢɯ 
ɜɢɪɨɛɧɢɰɬɜ, ɹɤɿ ɛ ɜɪɚɯɨɜɭɜɚɥɢ ɧɚɹɜɧɿ ɩɨɬɪɟɛɢ ɭ ɹɤɿɫɧɢɯ ɯɚɪɱɨɜɢɯ ɩɪɨɞɭɤɬɚɯ ɿɡ 
ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɧɟɲɤɿɞɥɢɜɢɯ ɞɥɹ ɡɞɨɪɨɜЙɹ ɥɸɞɢɧɢ ɯɚɪɱɨɜɢɯ ɞɨɛɚɜɨɤ. Ɍɚɤɨɠ ɜɿɞɤɪɢɬɢɦ 
ɩɢɬɚɧɧɹɦ є ɜɢɤɨɪɢɫɬɚɧɧɹ ɞɟɹɤɢɯ ɦɿɤɪɨɟɥɟɦɟɧɬɿɜ, ɳɨ ɜɯɨɞɹɬɶ ɞɨ ɫɤɥɚɞɭ ɤɨɦɩɥɟɤɫɧɢɯ 
ɯɚɪɱɨɜɢɯ ɞɨɛɚɜɨɤ Д1, 2Ж.  

Ɇɟɬɚ ɞɚɧɨʀ ɪɨɛɨɬɢ – ɪɨɡɪɨɛɢɬɢ ɩɪɢɧɰɢɩɨɜɭ ɬɟɯɧɨɥɨɝɿɱɧɭ ɫɯɟɦɭ ɦɚɥɨɜɿɞɯɨɞɧɨɝɨ 
ɫɢɧɬɟɡɭ ɜɨɞɨɪɨɡɱɢɧɧɢɯ ɮɨɫɮɚɬɿɜ ɰɢɧɤɭ-ɦɚɝɧɚɧɭ(ȱI). 

ȼ ɹɤɨɫɬɿ ɨɫɧɨɜɧɢɯ ɨɛ'єɤɬɿɜ ɞɨɫɥɿɞɠɟɧɧɹ ɜɢɤɨɪɢɫɬɨɜɭɜɚɥɢ ɰɢɧɤ-ɦɚɧɝɚɧ(II) 
ɞɢɝɿɞɪɨɮɨɫɮɚɬɢ ɬɜɟɪɞɨɝɨ ɪɨɡɱɢɧɭ ɫɤɥɚɞɭ Zn1-xMnx(H2PO4)·2H2Ї, ɞɟ ɨ<ɯ<1.00. 

Ɉɬɪɢɦɭɜɚɥɢ ɣɨɝɨ ɜɡɚєɦɨɞɿєɸ ɮɨɫɮɚɬɧɨʀ ɤɢɫɥɨɬɢ (64,13 ɦɚɫ.% P2O5) ɡ ɦɟɯɚɧɿɱɧɨɸ 
ɫɭɦɿɲɲɸ ɝɿɞɪɨɤɫɨɤɚɪɛɨɧɚɬɿɜ ɰɢɧɤɭ (77,23 ɦɚɫ.% ГЧЇ) ɿ ɦɚɧɝɚɧɭ (53,87 ɦɚɫ.% εЧЇ), 
ɚɧɚɥɨɝɿɱɧɨ ɨɩɢɫɚɧɨɦɭ ɜ Д3Ж. 

ȼ ɨɫɧɨɜɭ ɬɟɯɧɨɥɨɝɿɱɧɨʀ ɫɯɟɦɢ ɩɨɤɥɚɞɟɧɿ ɿɫɧɭɸɱɿ ɦɟɬɨɞɢɤɢ ɫɢɧɬɟɡɭ ɜɨɞɨɪɨɡɱɢɧɧɢɯ 
ɮɨɫɮɚɬɿɜ ɩɟɪɟɯɿɞɧɢɯ ɦɟɬɚɥɿɜ, ɹɤɿ ɩɟɪɟɞɛɚɱɚɸɬɶ: ɭɬɜɨɪɟɧɧɹ ɝɨɦɨɝɟɧɿɡɨɜɚɧɨʀ ɫɭɦɿɲɿ 
ɜɿɞɩɨɜɿɞɧɢɯ ɝɿɞɪɨɤɫɨɤɚɪɛɨɧɚɬɿɜ, ʀʀ ɜɡɚɟɦɨɞɿɸ ɡ ɮɨɫɮɚɬɧɨʀ ɤɢɫɥɨɬɨɸ, ɜɿɞɨɤɪɟɦɥɟɧɧɹ 
ɨɫɚɞɭ ɮɨɫɮɚɬɿɜ, ɣɨɝɨ ɩɪɨɦɢɜɚɧɧɹ ɿ ɜɢɫɭɲɭɜɚɧɧɹ. 

ȼɢɯɨɞɹɱɢ ɡ ɰɢɯ ɨɫɧɨɜɧɢɯ ɫɬɚɞɿɣ ɩɪɨɰɟɫɭ ɡɚɩɪɨɩɨɧɨɜɚɧɨ ɩɪɢɧɰɢɩɨɜɭ ɬɟɯɧɨɥɨɝɿɱɧɭ 
ɫɯɟɦɭ ɦɚɥɨɜɿɞɯɨɞɧɨɝɨ ɨɞɟɪɠɚɧɧɹ ɜɨɞɨɪɨɡɱɢɧɧɢɯ ɞɢɝɿɞɪɨɮɨɫɮɚɬɿɜ ɬɜɟɪɞɨɝɨ ɪɨɡɱɢɧɭ 
ɡɚɝɚɥɶɧɨɝɨ ɫɤɥɚɞɭ Zn1-xMnx(H2PO4)·2H2Ї, ɞɟ 0<ɯ<1.00.  

Ɂɝɿɞɧɨ ɪɨɡɪɨɛɥɟɧɨʀ ɫɯɟɦɢ ɨɞɟɪɠɚɧɧɹ ɫɤɥɚɞɚєɬɶɫɹ ɡ ɬɚɤɢɯ ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɫɬɚɞɿɣ:  
- ɩɿɞɝɨɬɨɜɤɚ ɫɢɪɨɜɢɧɢ, ɹɤɚ ɩɨɥɹɝɚє ɭ ɩɨɩɟɪɟɞɧɶɨɦɭ ɡɦɿɲɭɜɚɧɧɿ ɝɿɞɪɨɤɫɨɤɚɪɛɨɧɚɬɿɜ 

ɰɢɧɤɭ ɿ ɦɚɧɝɚɧɭ, ɜɡɹɬɢɯ ɭ ɩɟɜɧɨɦɭ ɫɩɿɜɜɿɞɧɨɲɟɧɧɿ; 
- ɜɡɚєɦɨɞɿɹ ɜɢɯɿɞɧɢɯ ɝɿɞɪɨɤɫɨɤɚɪɛɨɧɚɬɿɜ ɡ ɮɨɫɮɚɬɧɨɸ ɤɢɫɥɨɬɨɸ. Ɉɩɟɪɚɰɿɹ 

ɩɪɨɜɨɞɢɬɶɫɹ ɜ ɪɟɚɤɬɨɪɿ ɡ ɪɚɦɧɨɸ ɦɿɲɚɥɤɨɸ ɩɪɢ ɩɨɫɬɿɣɧɿɣ ɬɟɦɩɟɪɚɬɭɪɿ. 
- ɜɿɞɨɤɪɟɦɥɟɧɧɹ ɨɫɚɞɭ ɞɢɝɿɞɪɨɝɟɧɮɨɫɮɚɬɿɜ, ɳɨ ɭɬɜɨɪɸєɬɶɫɹ, ɜɿɞ ɦɚɬɨɱɧɨɝɨ ɪɨɡɱɢɧɭ 

ɮɿɥɶɬɪɭɜɚɧɧɹɦ ɧɚ ɤɟɪɚɦɿɱɧɨɦɭ ɮɿɥɶɬɪɿ ɬɚ ɡɛɢɪɚɧɧɹ ɜ ɭɥɨɜɥɸɜɚɱɿ ɜɭɝɥɟɤɢɫɥɨɝɨ ɝɚɡɭ, 
ɳɨ ɜɢɞɿɥɹєɬɶɫɹ. Ɂɚɥɢɲɤɢ ɜɿɞɩɪɚɰɶɨɜɚɧɨʀ ɮɨɫɮɚɬɧɨʀ ɤɢɫɥɨɬɢ ɧɚɞɯɨɞɹɬɶ ɭ ɡɛɿɪɧɢɤ ɬɚ 
ɩɿɫɥɹ ɤɨɧɰɟɧɬɪɭɜɚɧɧɹ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ ɹɤ ɨɛɨɪɨɬɧɿ.  

- ɩɪɨɦɢɜɚɧɧɹ ɨɫɚɞɭ ɦɟɬɢɥɟɬɢɥɤɟɬɨɧɨɦ (ɚɛɨ ɨɫɭɲɟɧɢɦ ɚɰɟɬɨɧɨɦ). 
- ɜɢɫɭɲɭɜɚɧɧɹ ɨɫɚɞɭ ɜ ɪɨɡɩɢɥɸɜɚɥɶɧɿɣ ɫɭɲɚɪɰɿ ɡɚ ɬɟɦɩɟɪɚɬɭɪɢ 40 °ɋ, ɩɨɬɭɠɧɿɫɬɸ 

150 ɤɝ/ɝɨɞ. ). Ɋɿɞɤɚ ɬɚ ɝɚɡɨɜɚ ɮɚɡɚ ɜɿɞɯɨɞɿɜ ɦɟɬɢɥɟɬɢɥɤɟɬɨɧɭ (ɚɛɨ ɚɰɟɬɨɧɭ) ɩɿɫɥɹ ɫɬɚɞɿɣ 
ɩɪɨɦɢɜɚɧɧɹ ɬɚ ɜɢɫɭɲɭɜɚɧɧɹ ɡɦɿɲɭɸɬɶɫɹ ɬɚ ɤɨɧɞɟɧɫɭɸɬɶɫɹ ɜ ɤɨɧɞɟɧɫɚɬɨɪɿ, ɩɿɫɥɹ ɱɨɝɨ 
ɩɨɜɟɪɬɚɸɬɶɫɹ ɧɚ ɫɬɚɞɿɸ ɩɪɨɦɢɜɚɧɧɹ. 

Ⱦɥɹ ɪɨɡɲɢɪɟɧɧɹ ɨɛɥɚɫɬɿ ɡɚɫɬɨɫɭɜɚɧɧɹ ɨɞɟɪɠɚɧɨɝɨ ɩɪɨɞɭɤɬɭ ɩɟɪɟɞɛɚɱɟɧɚ 
ɞɨɞɚɬɤɨɜɚ ɨɩɟɪɚɰɿɹ – ɝɪɚɧɭɥɸɜɚɧɧɹ. ȼɢɫɭɲɟɧɢɣ ɩɨɪɨɲɨɤ ɚɛɨ ɝɪɚɧɭɥɹɬ ɧɚɞɯɨɞɢɬɶ ɧɚ 
ɮɚɫɭɜɚɧɧɹ.  

Ɂɚɩɪɨɩɨɧɨɜɚɧɚ ɩɪɢɧɰɢɩɿɚɥɶɧɚ ɬɟɯɧɨɥɨɝɿɱɧɚ ɫɯɟɦɚ ɦɚɥɨɜɿɞɯɨɞɧɨɝɨ ɫɢɧɬɟɡɭ 
ɜɨɞɨɪɨɡɱɢɧɧɢɯ ɮɨɫɮɚɬɿɜ ɰɢɧɤɭ-ɦɚɝɧɚɧɭ(ȱI) ɩɪɚɤɬɢɱɧɨ ɜɢɤɥɸɱɚє ɜɬɪɚɬɢ ɫɢɪɨɜɢɧɢ. 

Ʌɿɬɟɪɚɬɭɪɚ 

1. ɇɟɱɚɟɜ, Ⱥ.ɉ. ɉɢɳɟɜɚɹ ɯɢɦɢɹ: 5–ɟ ɢɡɞɚɧɢɟɢɫɩɪ. ɢ ɞɨɩ./Ⱥ. ɉ. ɇɟɱɚɟɜ, ɋ. ȿ. 
Ɍɪɚɭɛɟɧɛɟɪɝ, Ⱥ. Ⱥ.Ʉɨɱɟɬɤɨɜɚ .– ɋɉȻ : ȽɂɈɊȾ, 2015. – 672 ɫ. 

2. Ⱦɚɦɨɞɚɪɚɧ, ɒ. ɏɢɦɢɹ ɩɢɳɟɜɵɯ ɩɪɨɞɭɤɬɨɜ., ɉɟɪɟɜ. ɋ ɚɧɝɥ./ɒ. Ⱦɚɦɨɞɚɪɚɧ, 
Ʉ.Ʌ. ɉɚɪɤɢɧ, Ɉ.Ɋ. Ɏɟɧɧɟɦɚ.–ɋɉȻ.: ɂȾ «ɉɪɨɮɟɫɫɢɹ», 2012.–1040 ɫ., ɢɥ., ɬɚɛɥ. 

3. Ⱥɧɬɪɚɩɰɟɜɚ ɇ.Ɇ., Ɍɭɪɤɨ Ɉ.ȼ. ɉɚɬɟɧɬ ɍɤɪɚʀɧɢ 84621. Ɉɩɭɛɥ. 25.10. 2013, Ȼɸɥ. 
№ 20. 
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ȼɕȻɈɊ ɎɅɈɄɍɅəɇɌɈȼ ȾɅə ɂɇɌȿɇɋɂɎɂɄȺɐɂɂ ɈɋȺɀȾȿɇɂə 
ȽɂȾɊɈɄɋɂȾȺ ɇɂɄȿɅə ɂɁ ɈɌɊȺȻɈɌȺɇɇɈȽɈ ɗɅȿɄɌɊɈɅɂɌȺ 

ɏɂɆɂɑȿɋɄɈȽɈ ɇɂɄȿɅɂɊɈȼȺɇɂə 

Ʉɨɜɚɥɟɜɚ Ⱥ.Ⱥ., Ɂɚɥɵɝɢɧɚ Ɉ. ɋ. ɤ.ɬ.ɧ., ɞɨɰ. 
Ȼɟɥɨɪɭɫɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ (ɝ. Ɇɢɧɫɤ) 

ȼ ɦɚɲɢɧɨɫɬɪɨɟɧɢɢ ɢ ɞɪɭɝɢɯ ɨɬɪɚɫɥɹɯ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɲɢɪɨɤɨɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ 
ɩɨɥɭɱɢɥɢ ɩɪɨɰɟɫɫɵ ɝɚɥɶɜɚɧɢɱɟɫɤɨɝɨ ɢ ɯɢɦɢɱɟɫɤɨɝɨ ɧɢɤɟɥɢɪɨɜɚɧɢɹ. ɉɨ ɩɥɨɳɚɞɢ 
ɩɨɤɪɵɜɚɟɦɵɯ ɞɟɬɚɥɟɣ ɧɢɤɟɥɢɪɨɜɚɧɢɟ ɡɚɧɢɦɚɟɬ ɜɬɨɪɨɟ ɦɟɫɬɨ, ɭɫɬɭɩɚɹ ɬɨɥɶɤɨ 
ɰɢɧɤɨɜɚɧɢɸ. ȼ ɨɫɧɨɜɧɨɦ ɩɪɢɦɟɧɹɟɬɫɹ ɝɚɥɶɜɚɧɢɱɟɫɤɨɟ ɧɢɤɟɥɢɪɨɜɚɧɢɟ, ɧɨ ɜ ɧɟɤɨɬɨɪɵɯ 
ɫɥɭɱɚɹɯ ɯɢɦɢɱɟɫɤɨɟ ɧɢɤɟɥɢɪɨɜɚɧɢɟ ɹɜɥɹɟɬɫɹ ɧɟɡɚɦɟɧɢɦɵɦ. Ƚɥɚɜɧɵɦ ɞɨɫɬɨɢɧɫɬɜɨɦ 
ɩɪɨɰɟɫɫɚ ɯɢɦɢɱɟɫɤɨɝɨ ɧɢɤɟɥɢɪɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ɪɚɜɧɨɦɟɪɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɦɟɬɚɥɥɚ ɩɨ 
ɩɨɜɟɪɯɧɨɫɬɢ ɪɟɥɶɟɮɧɨɝɨ ɢɡɞɟɥɢɹ ɥɸɛɨɝɨ ɩɪɨɮɢɥɹ, ɱɬɨ ɧɟɞɨɫɬɢɠɢɦɨ ɩɪɢ 
ɷɥɟɤɬɪɨɯɢɦɢɱɟɫɤɨɦ ɩɨɤɪɵɬɢɢ.   

ɉɪɨɰɟɫɫ ɧɚɧɟɫɟɧɢɹ ɧɢɤɟɥɟɜɨɝɨ ɩɨɤɪɵɬɢɹ ɯɢɦɢɱɟɫɤɢɦ ɫɩɨɫɨɛɨɦ ɫɨɫɬɨɢɬ ɢɡ 
ɫɥɟɞɭɸɳɢɯ ɫɬɚɞɢɣ: ɦɟɯɚɧɢɱɟɫɤɚɹ ɩɨɞɝɨɬɨɜɤɚ ɞɟɬɚɥɟɣ, ɨɛɟɡɠɢɪɢɜɚɧɢɟ, ɬɪɚɜɥɟɧɢɟ, 
ɧɚɧɟɫɟɧɢɟ ɧɢɤɟɥɟɜɨɝɨ ɩɨɤɪɵɬɢɹ ɢ ɦɧɨɝɨɱɢɫɥɟɧɧɵɟ ɦɟɠɨɩɟɪɚɰɢɨɧɧɵɟ ɩɪɨɦɵɜɤɢ. ȼ 
ɩɪɨɰɟɫɫɟ ɩɪɨɦɵɜɨɤ ɨɛɪɚɡɭɟɬɫɹ ɡɧɚɱɢɬɟɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɩɪɨɦɵɜɧɵɯ ɫɬɨɱɧɵɯ ɜɨɞ, 
ɤɨɬɨɪɵɟ ɫɛɪɚɫɵɜɚɸɬɫɹ ɧɚ ɨɱɢɫɬɧɵɟ ɫɨɨɪɭɠɟɧɢɹ. ɑɚɫɬɨ ɜɦɟɫɬɟ ɫ ɧɢɦɢ ɫɛɪɚɫɵɜɚɸɬ 
ɨɬɪɚɛɨɬɚɧɧɵɟ ɷɥɟɤɬɪɨɥɢɬɵ ɯɢɦɢɱɟɫɤɨɝɨ ɧɢɤɟɥɢɪɨɜɚɧɢɹ (Ɉɗɏɇ), ɤɨɬɨɪɵɟ 
ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɜɵɫɨɤɢɦɢ ɤɨɧɰɟɧɬɪɚɰɢɹɦɢ Ni

2+. ɗɬɨ ɩɪɢɜɨɞɢɬ ɤ ɭɯɭɞɲɟɧɢɸ ɪɚɛɨɬɵ 
ɨɱɢɫɬɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɢ ɫɨɡɞɚɟɬ ɭɝɪɨɡɭ ɩɨɩɚɞɚɧɢɹ ɢɨɧɨɜ ɧɢɤɟɥɹ, ɨɛɥɚɞɚɸɳɢɯ 
ɬɨɤɫɢɱɟɫɤɢɦɢ, ɦɭɬɚɝɟɧɧɵɦɢ ɢ ɤɚɧɰɟɪɨɝɟɧɧɵɦɢ ɫɜɨɣɫɬɜɚɦɢ, ɜ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ. ȼ 
ɬɨɠɟ ɜɪɟɦɹ Ɉɗɏɇ ɹɜɥɹɸɬɫɹ ɜɬɨɪɢɱɧɵɦ ɦɚɬɟɪɢɚɥɶɧɵɦ ɪɟɫɭɪɫɨɦ. Ɍɚɤ, ɜ ɩɪɟɞɵɞɭɳɢɯ 
ɢɫɫɥɟɞɨɜɚɧɢɹɯ ɛɵɥɨ ɩɨɤɚɡɚɧɨ, ɱɬɨ ɨɬɪɚɛɨɬɚɧɧɵɟ ɷɥɟɤɬɪɨɥɢɬɵ ɯɢɦɢɱɟɫɤɨɝɨ 
ɧɢɤɟɥɢɪɨɜɚɧɢɹ ɹɜɥɹɸɬɫɹ ɰɟɧɧɵɦ ɫɵɪɶɟɦ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɩɢɝɦɟɧɬɨɜ ɪɚɡɥɢɱɧɨɣ ɰɜɟɬɨɜɨɣ 
ɝɚɦɦɵ Д1Ж. 

Ⱦɥɹ ɢɫɫɥɟɞɨɜɚɧɢɹ ɜɨɡɦɨɠɧɨɫɬɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ Ɉɗɏɇ ɜ ɤɚɱɟɫɬɜɟ ɜɬɨɪɢɱɧɨɝɨ ɫɵɪɶɹ 
ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɩɢɝɦɟɧɬɨɜ  ɜ ɪɚɛɨɬɟ ɨɫɭɳɟɫɬɜɥɹɥɨɫɶ ɨɫɚɠɞɟɧɢɟ ɢɨɧɨɜ ɧɢɤɟɥɹ Ni

2+
 ɢɡ 

Ɉɗɏɇ ɝɢɞɪɨɤɫɢɞɨɦ ɧɚɬɪɢɹ. Ɉɗɏɇ ɛɵɥɢ ɩɪɟɞɨɫɬɚɜɥɟɧɵ ɨɩɵɬɧɵɦ ɩɪɨɢɡɜɨɞɫɬɜɨɦ 
ɧɚɭɱɧɨ-ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɨɝɨ ɢɧɫɬɢɬɭɬɚ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɯ ɩɪɨɛɥɟɦ Ȼɟɥɨɪɭɫɫɤɨɝɨ 
ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬɚ. ɋɨɫɬɚɜ ɢɫɫɥɟɞɭɟɦɵɯ ɪɚɫɬɜɨɪɨɜ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 1. 

 

Ɍɚɛɥɢɰɚ 1 – ɋɨɫɬɚɜɵ ɢɫɫɥɟɞɭɟɦɵɯ Ɉɗɏɇ 

 

ɋɨɫɬɚɜ ɪɚɫɬɜɨɪɚ, ɝ/ɥ 
ɈɊɏɇ №1 ɈɊɏɇ №2 ɈɊɏɇ №3 

ɋɭɥɶɮɚɬ ɧɢɤɟɥɹ (NiSO4∙7H2O)  21,48   20,86  21,05  

Ƚɢɩɨɮɨɫɮɢɬ ɧɚɬɪɢɹ (NaH2PO2∙H2O) 22,5 38,9 38,9 

Ƚɥɢɰɢɧ (NH2-CH2-COOH) 20 10 10 

Ⱥɰɟɬɚɬ ɧɚɬɪɢɹ (CH3COONa) 10 – – 

Ɇɚɥɨɧɨɜɚɹ ɤɢɫɥɨɬɚ (C3H4O4) – 20 20 

ɋɭɥɶɮɚɬ ɦɟɞɢ (CuSO4) – 0,4 0,4 

ɇɢɬɪɚɬ ɫɜɢɧɰɚ (Pb(NO3)2) – – 0,003 

 

ɇɚ ɨɫɧɨɜɚɧɢɢ ɩɨɬɟɧɰɢɨɦɟɬɪɢɱɟɫɤɨɝɨ ɬɢɬɪɨɜɚɧɢɹ ɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɜ 
ɨɛɥɚɫɬɢ ɜɵɫɨɤɢɯ ɡɧɚɱɟɧɢɣ ɪɇ ɛɵɥɨ ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɧɚɢɥɭɱɲɟɟ ɨɫɚɠɞɟɧɢɟ ɢɨɧɨɜ ɧɢɤɟɥɹ 
ɢɡ Ɉɗɏɇ ɩɪɨɢɫɯɨɞɢɬ ɩɪɢ ɪɇ=10-13 Д2Ж.  ɉɪɢ ɷɬɨɦ ɫɬɟɩɟɧɶ ɨɫɚɠɞɟɧɢɹ ɢɨɧɨɜ ɧɢɤɟɥɹ 
ɩɪɟɜɵɲɚɟɬ 99% ɢ ɨɛɪɚɡɭɟɬɫɹ ɦɟɥɤɨɞɢɫɩɟɪɫɧɵɣ ɨɫɚɞɨɤ ɫɜɟɬɥɨ-ɡɟɥɟɧɨɝɨ ɰɜɟɬɚ, 
ɫɟɞɢɦɟɧɬɚɰɢɹ ɤɨɬɨɪɨɝɨ ɩɪɨɬɟɤɚɟɬ ɤɪɚɣɧɟ ɦɟɞɥɟɧɧɨ. 

Ⱦɥɹ ɢɧɬɟɧɫɢɮɢɤɚɰɢɢ ɫɟɞɢɦɟɧɬɚɰɢɢ ɢ ɩɨɫɥɟɞɭɸɳɟɝɨ ɨɛɟɡɜɨɠɢɜɚɧɢɹ ɨɫɚɞɤɚ ɜ ɪɚɛɨɬɟ 
ɩɪɢɦɟɧɹɥɢɫɶ ɪɚɡɥɢɱɧɵɟ ɤɨɚɝɭɥɹɧɬɵ ɢ ɮɥɨɤɭɥɹɧɬɵ. Ⱦɥɹ ɜɵɛɨɪɚ ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɵɯ 
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ɪɟɚɝɟɧɬɨɜ ɩɪɨɜɨɞɢɥɨɫɶ ɩɪɨɛɧɨɟ ɤɨɚɝɭɥɢɪɨɜɚɧɢɟ, ɜ ɩɪɨɰɟɫɫɟ ɤɨɬɨɪɨɝɨ ɮɢɤɫɢɪɨɜɚɥɚɫɶ 
ɜɵɫɨɬɚ ɫɥɨɹ ɨɫɚɞɤɚ ɱɟɪɟɡ ɨɩɪɟɞɟɥɟɧɧɵɟ ɩɪɨɦɟɠɭɬɤɢ ɜɪɟɦɟɧɢ. Ɋɟɡɭɥɶɬɚɬɵ ɷɤɫɩɟɪɢɦɟɧɬɚ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.

Ɍɚɛɥɢɰɚ 2 – Ɋɟɡɭɥɶɬɚɬɵ ɩɪɨɛɧɨɝɨ ɤɨɚɝɭɥɢɪɨɜɚɧɢɹ
ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɤɨɚɝɭɥɹɧɬɚ ɢ 
ɮɥɨɤɭɥɚɧɬɚ

ȼɵɫɨɬɚ ɫɥɨɹ ɨɫɚɞɤɚ 
ɜ ɧɚɱɚɥɟ 

ɷɤɫɩɟɪɢɦɟɧɬɚ, ɦɦ

Ⱦɨɡɚ 
ɤɨɚɝɭɥɹɧɬɚ, 

ɦɝ/ɞɦ3

ȼɵɫɨɬɚ ɫɥɨɹ 
ɨɫɚɞɤɚ ɱɟɪɟɡ 

30 ɦɢɧɭɬ, 
ɦɦ

ȼɵɫɨɬɚ ɫɥɨɹ 
ɨɫɚɞɤɚ ɱɟɪɟɡ 

60 ɦɢɧɭɬ, 
ɦɦ

Ȼɟɡ ɞɨɛɚɜɥɟɧɢɹ 170 – 150 105 

ɋɭɥɶɮɚɬ 
ɚɥɸɦɢɧɢɹ 
(Al2(SO4)3) 

170 

50 172 151 

100 169 157 

150 164 148 

190 162 147 

200 155 118 

210 163 145 

ɉɪɚɟɫɬɨɥ 2530
(ɚɧɢɨɧɨɝɟɧɧɵɣ)

170 

5 175 165 

8 153 143 

9 145 129 

9,5 139 122 

10 116 94 

10,5 128 116 

Zetag 8125 

(ɤɚɬɢɨɧɨɝɟɧɧɵɣ)
170 

4 125 116 

4,5 136 110 

5 105 73 

5,5 124 112 

6 133 119 

Magnafloc LT20 

(ɧɟɢɨɧɨɝɟɧɧɵɣ)
170 

4 150 124 

4,5 142 112 

5 125 81 

5,5 136 118 

6 158 124 

ɂɡ ɬɚɛɥɢɰɵ 2 ɜɢɞɧɨ, ɱɬɨ ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɵɦ ɹɜɥɹɟɬɫɹ ɤɚɬɢɨɧɨɝɟɧɧɵɣ 
ɮɥɨɤɭɥɹɧɬ Zetag 8125 ɫ ɨɩɬɢɦɚɥɶɧɨɣ ɞɨɡɨɣ 5 ɦɝ/ɞɦ3. Ɍɚɤɠɟ ɛɵɥɨ ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɩɪɢ 
ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɜɵɛɪɚɧɧɨɝɨ ɮɥɨɤɭɥɹɧɬɚ ɭɞɟɥɶɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɨɫɚɞɤɚ ɫɧɢɠɚɟɬɫɹ ɜ 
ɞɜɚ ɪɚɡɚ (ɨɬ 4,03∙1016

 ɦ/ɤɝ ɞɨ 2,05∙1016
 ɦ/ɤɝ). 

Ɉɬɮɢɥɶɬɪɨɜɚɧɧɵɣ ɨɫɚɞɨɤ ɨɬɦɵɜɚɥɢ ɨɬ ɜɨɞɨɪɚɫɬɜɨɪɢɦɵɯ ɫɨɥɟɣ, 
ɨɬɮɢɥɶɬɪɨɜɵɜɚɥɢ ɢ ɜɵɫɭɲɢɜɚɥɢ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 100ɨɋ. ɉɨɥɭɱɟɧɧɵɣ ɦɚɬɟɪɢɚɥ 
ɫɜɟɬɥɨ-ɡɟɥɟɧɨɝɨ ɰɜɟɬɚ ɦɨɠɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɜ ɤɚɱɟɫɬɜɟ ɩɢɝɦɟɧɬɚ ɜ ɪɚɡɥɢɱɧɵɯ 
ɨɬɪɚɫɥɹɯ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ.
Ʌɢɬɟɪɚɬɭɪɚ 
1 Ʉɨɜɚɥɟɜɚ, Ⱥ. Ⱥ. ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɨɬɯɨɞɨɜ ɯɢɦɢɱɟɫɤɨɝɨ ɧɢɤɟɥɢɪɨɜɚɧɢɹ ɢ ɨɫɧɨɜɧɵɟ 
ɫɩɨɫɨɛɵ ɨɛɪɚɳɟɧɢɹ ɫ ɧɢɦɢ / Ⱥ. Ⱥ. Ʉɨɜɚɥɟɜɚ, Ɉ.ɋ. Ɂɚɥɵɝɢɧɚ // Ɇɚɬɟɪɢɚɥɵ Бɏȱȱ 
Ɇɟɠɞɭɧɚɪɨɞɧɨɣ ɧɚɭɱɧɨ-ɬɟɯɧɢɱɟɫɤɨɣ ɤɨɧɮɟɪɟɧɰɢɢ «Ɍɟɯɧɨɥɨɝɢɹ-2019», ɑ. I.  –
ɋɟɜɟɪɨɞɨɧɟɰɤ, 2019. – ɋ. 110-112.

2 Ʉɨɜɚɥɟɜɚ, Ⱥ. Ⱥ. Ɉɩɪɟɞɟɥɟɧɢɟ ɭɫɥɨɜɢɣ ɨɫɚɠɞɟɧɢɹ ɢɨɧɨɜ Ni (II) ɢɡ ɨɬɪɚɛɨɬɚɧɧɵɯ 
ɷɥɟɤɬɪɨɥɢɬɨɜ ɯɢɦɢɱɟɫɤɨɝɨ ɧɢɤɟɥɢɪɨɜɚɧɢɹ / Ⱥ.Ⱥ. Ʉɨɜɚɥɟɜɚ // ɋɛɨɪɧɢɤ ɧɚɭɱɧɵɯ ɪɚɛɨɬ 
70-ɨɣ ɧɚɭɱɧɨ-ɬɟɯɧɢɱɟɫɤɨɣ ɤɨɧɮɟɪɟɧɰɢɢ ɫɬɭɞɟɧɬɨɜ ɢ ɦɚɝɢɫɬɪɚɧɬɨɜ, ɑ. 2 – Ɇɢɧɫɤ:
ȻȽɌɍ, 2019. – ɋ. 362-366.
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ȼɈɅɅȺɋɌɈɇɂɌɋɈȾȿɊɀȺɓȺə ɄȿɊȺɆɂɄȺ ȾɅə ɅɂɌɖə ȼ ɄɈɄɂɅɖ         
ȺɅɘɆɂɇɂȿȼɕɏ ɋɉɅȺȼɈȼ 

Ⱦɹɬɥɨɜɚ ȿ.Ɇ. ɤ.ɬ.ɧ, ɞɨɰ., ɋɟɪɝɢɟɜɢɱ Ɉ.Ⱥ. ɚɫɫ., ɤ.ɬ.ɧ., Ɋɭɛɚ Ɇ.Ⱥ., ɋɚɦɫɨɧɨɜɚ Ⱥ.ɋ. 
Ȼɟɥɨɪɭɫɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ 

ȼ ɩɨɫɥɟɞɧɟɟ ɞɟɫɹɬɢɥɟɬɢɟ ɧɚɦɟɬɢɥɚɫɶ ɭɫɬɨɣɱɢɜɚɹ ɬɟɧɞɟɧɰɢɹ ɪɚɫɲɢɪɟɧɢɹ ɫɩɪɨɫɚ ɧɚ 
ɚɥɸɦɢɧɢɟɜɭɸ ɩɪɨɞɭɤɰɢɸ, ɜɵɡɜɚɧɧɚɹ ɨɛɳɢɦ ɪɨɫɬɨɦ ɷɤɨɧɨɦɢɤɢ. Ⱦɚɥɶɧɟɣɲɟɟ 
ɷɤɨɧɨɦɢɱɟɫɤɨɟ ɪɚɡɜɢɬɢɟ ɫɬɪɚɧ ɩɨɬɪɟɛɭɟɬ ɩɨɜɵɲɟɧɢɹ ɩɨɬɪɟɛɥɟɧɢɹ ɚɥɸɦɢɧɢɹ ɜɨ ɜɫɟɯ 
ɨɬɪɚɫɥɹɯ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ. ɉɨ ɨɛɳɟɦɭ ɨɛɴɟɦɭ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɷɤɫɩɨɪɬɭ ɚɥɸɦɢɧɢɹ 
Ɋɨɫɫɢɹ ɡɚɧɢɦɚɟɬ ɜɬɨɪɨɟ ɦɟɫɬɨ ɜ ɦɢɪɟ, ɧɟɫɦɨɬɪɹ ɧɚ ɷɬɨ, ɜ ɷɬɨɣ ɫɬɪɚɧɟ ɩɪɨɢɡɜɨɞɹɬ 
ɧɟɞɨɫɬɚɬɨɱɧɨ ɫɩɟɰɢɚɥɶɧɵɯ ɨɝɧɟɭɩɨɪɨɜ ɞɥɹ ɰɜɟɬɧɨɣ ɦɟɬɚɥɥɭɪɝɢɢ. 

ɇɚ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɜ Ɋɟɫɩɭɛɥɢɤɟ Ȼɟɥɚɪɭɫɶ ɫɭɳɟɫɬɜɭɟɬ ɪɹɞ ɩɪɟɞɩɪɢɹɬɢɣ (ɈȺɈ 
Ɇɢɧɫɤɢɣ ɡɚɜɨɞ ɚɜɬɨɦɚɬɢɱɟɫɤɢɯ ɥɢɧɢɣ ɢɦ. ɉ.Ɇ. Ɇɚɲɟɪɨɜɚ; ɈȺɈ «Ȼɟɥɲɢɧɚ»; ɈȺɈ 
«Ɇɢɧɫɤɢɣ ɦɨɬɨɪɧɵɣ ɡɚɜɨɞ» ɢ ɞɪ.), ɞɟɹɬɟɥɶɧɨɫɬɶ ɤɨɬɨɪɵɯ ɧɚɩɪɚɜɥɟɧɚ ɧɚ ɥɢɬɶɟ ɦɟɬɚɥɥɚ ɜ 
ɤɨɤɢɥɶ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɜ ɤɚɱɟɫɬɜɟ ɩɪɢɛɵɥɶɧɨɣ ɱɚɫɬɢ ɤɟɪɚɦɢɱɟɫɤɨɝɨ ɨɝɧɟɭɩɨɪɧɨɝɨ 
ɦɚɬɟɪɢɚɥɚ. Ɉɝɧɟɭɩɨɪɧɵɟ ɩɪɢɩɚɫɵ ɜ ɨɫɧɨɜɧɨɦ ɡɚɤɭɩɚɸɬ ɡɚ ɝɪɚɧɢɰɟɣ (ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɜ 
ɂɬɚɥɢɢ), ɤɨɬɨɪɵɟ ɢɦɟɸɬ ɜɵɫɨɤɭɸ ɫɬɨɢɦɨɫɬɶ. ɉɨɷɬɨɦɭ ɪɚɡɪɚɛɨɬɤɚ ɨɬɟɱɟɫɬɜɟɧɧɵɯ 
ɨɝɧɟɭɩɨɪɨɜ ɞɥɹ ɤɨɤɢɥɶɧɨɝɨ ɥɢɬɶɹ ɚɥɸɦɢɧɢɟɜɵɯ ɫɩɥɚɜɨɜ ɹɜɥɹɟɬɫɹ ɚɤɬɭɚɥɶɧɨɣ ɢ 
ɤɨɦɦɟɪɱɟɫɤɢ ɜɵɝɨɞɧɨɣ ɡɚɞɚɱɟɣ [1]. 

Ʉɨɤɢɥɶ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɮɨɪɦɭ ɦɧɨɝɨɪɚɡɨɜɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ (ɞɨ 10000 ɡɚɥɢɜɨɤ) ɢ 
ɢɞɟɚɥɶɧɨ ɩɨɞɯɨɞɢɬ ɞɥɹ ɨɪɝɚɧɢɡɚɰɢɢ ɫɟɪɢɣɧɨɝɨ ɢ ɤɪɭɩɧɨɫɟɪɢɣɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ. Ɏɨɪɦɚ 
ɧɟ ɞɨɥɠɧɚ ɜɡɚɢɦɨɞɟɣɫɬɜɨɜɚɬɶ ɫ ɡɚɥɢɜɚɟɦɵɦɢ ɫɩɥɚɜɚɦɢ, ɢɡɦɟɧɹɬɶɫɹ ɜ ɨɛɴɟɦɟ ɜɨ ɜɪɟɦɹ 
ɢɡɝɨɬɨɜɥɟɧɢɹ, ɚ ɬɚɤɠɟ ɞɨɥɠɧɚ ɛɵɬɶ ɞɨɫɬɚɬɨɱɧɨ ɝɚɡɨɩɪɨɧɢɰɚɟɦɨɣ.  

ȼɵɛɨɪ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɨɝɧɟɭɩɨɪɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɨɩɪɟɞɟɥɹɟɬ ɬɚɤɢɟ ɫɜɨɣɫɬɜɚ, ɤɚɤ 
ɬɟɪɦɨɫɬɨɣɤɨɫɬɶ, ɬɟɩɥɨɜɨɟ ɪɚɫɲɢɪɟɧɢɟ ɩɪɢ ɧɚɝɪɟɜɟ ɢ ɯɢɦɢɱɟɫɤɭɸ ɢɧɟɪɬɧɨɫɬɶ ɩɨ 
ɨɬɧɨɲɟɧɢɸ ɤ ɡɚɥɢɜɚɟɦɨɦɭ ɦɟɬɚɥɥɭ. ȼ ɤɚɱɟɫɬɜɟ ɨɝɧɟɭɩɨɪɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɞɥɹ 
ɢɡɝɨɬɨɜɥɟɧɢɹ ɤɟɪɚɦɢɱɟɫɤɢɯ ɮɨɪɦ ɢɫɩɨɥɶɡɭɸɬ ɨɤɫɢɞɵ, ɫɢɥɢɤɚɬɵ, ɝɥɢɧɨɡɟɦɵ, ɫɢɥɢɰɢɞɵ, 
ɤɚɪɛɢɞɵ, ɛɨɪɢɞɵ, ɧɢɬɪɢɞɵ ɢ ɢɧɬɟɪɦɟɬɚɥɥɢɱɟɫɤɢɟ ɫɨɟɞɢɧɟɧɢɹ Д2Ж.  

Ⱥɧɚɥɢɡ ɥɢɬɟɪɚɬɭɪɧɵɯ ɞɚɧɧɵɯ ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨ ɬɨɦ, ɱɬɨ ɧɚɢɛɨɥɟɟ ɩɟɪɫɩɟɤɬɢɜɧɵɦɢ 
ɤɟɪɚɦɢɱɟɫɤɢɦɢ ɨɝɧɟɭɩɨɪɧɵɦɢ ɦɚɬɟɪɢɚɥɚɦɢ ɞɥɹ ɥɢɬɶɹ ɚɥɸɦɢɧɢɹ ɢ ɟɝɨ ɫɩɥɚɜɨɜ ɹɜɥɹɸɬɫɹ 
ɨɝɧɟɩɪɢɩɚɫɵ ɧɚ ɨɫɧɨɜɟ ɫɢɥɢɤɚɬɨɜ, ɚ ɢɦɟɧɧɨ ɜɨɥɥɚɫɬɨɧɢɬɚ, Ɉɫɨɛɟɧɧɨɫɬɶɸ ɜɨɥɥɚɫɬɨɧɢɬɚ 
ɹɜɥɹɟɬɫɹ ɟɝɨ ɢɧɟɪɬɧɨɫɬɶ ɤ ɯɢɦɢɱɟɫɤɨɦɭ ɜɡɚɢɦɨɞɟɣɫɬɜɢɸ ɫ ɪɚɫɩɥɚɜɨɦ ɚɥɸɦɢɧɢɹ. ɗɬɨ 
ɩɨɡɜɨɥɹɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɟɝɨ ɜ ɦɟɬɚɥɥɭɪɝɢɢ ɚɥɸɦɢɧɢɹ ɢ ɟɝɨ ɫɩɥɚɜɨɜ. Ʉɪɨɦɟ ɷɬɨɝɨ 

ɜɨɥɥɚɫɬɨɧɢɬ ɢɦɟɟɬ ɦɚɥɭɸ ɩɥɨɬɧɨɫɬɶ, ɜɵɫɨɤɭɸ ɩɨɪɢɫɬɨɫɬɶ, ɧɢɡɤɢɣ ɤɨɷɮɮɢɰɢɟɧɬ 
ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ – ɧɟ ɛɨɥɟɟ 0,3–0,5 ȼɬ/(ɦ·Ʉ), ɤɨɥɢɱɟɫɬɜɨ ɨɬɥɢɜɨɤ – ɛɨɥɟɟ 1000, ɜɵɫɨɤɚɹ 
ɬɟɪɦɨ- ɢ ɲɥɚɤɨɭɫɬɨɣɱɢɜɨɫɬɶ Д3].  

ɐɟɥɶɸ ɞɚɧɧɨɣ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɩɨɥɭɱɟɧɢɟ ɨɝɧɟɭɩɨɪɧɨɝɨ ɩɪɢɩɚɫɚ ɢɡ 
ɜɨɥɥɚɫɬɨɧɢɬɫɨɞɟɪɠɚɳɟɣ ɤɟɪɚɦɢɤɢ ɧɚ ɨɫɧɨɜɟ ɩɪɢɪɨɞɧɨɝɨ ɫɵɪɶɹ ɞɥɹ ɥɢɬɶɹ ɜ ɤɨɤɢɥɶ 
ɚɥɸɦɢɧɢɟɜɵɯ ɫɩɥɚɜɨɜ. 

Ⱦɥɹ ɫɢɧɬɟɡɚ ɜɨɥɥɚɫɬɨɧɢɬɫɨɞɟɪɠɚɳɟɣɫɹ ɤɟɪɚɦɢɤɢ ɛɵɥɢ ɢɫɫɥɟɞɨɜɚɧɵ 2 ɫɟɪɢɢ ɦɚɫɫ: ɧɚ 
ɨɫɧɨɜɟ ɩɪɢɪɨɞɧɨɝɨ ɜɨɥɥɚɫɬɨɧɢɬɚ (Ɋɨɫɫɢɹ), ɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɤɚɪɛɨɧɚɬɧɨɝɨ ɢ 
ɤɪɟɦɧɟɡɟɦɢɫɬɨɝɨ ɫɵɪɶɹ Ɋɟɫɩɭɛɥɢɤɢ Ȼɟɥɚɪɭɫɶ. 

ɂɡɝɨɬɨɜɥɟɧɢɟ ɨɩɵɬɧɵɯ ɨɛɪɚɡɰɨɜ ɨɛɟɢɯ ɫɟɪɢɣ ɨɫɭɳɟɫɬɜɥɹɥɨɫɶ ɩɨɥɭɫɭɯɢɦ 
ɩɪɟɫɫɨɜɚɧɢɟɦ. Ʉɨɦɩɨɧɟɧɬɵ ɩɨɞɜɟɪɝɚɥɢɫɶ ɫɨɜɦɟɫɬɧɨɦɭ ɦɨɤɪɨɦɭ ɩɨɦɨɥɭ ɜ ɦɢɤɪɨɲɚɪɨɜɨɣ 
ɦɟɥɶɧɢɰɟ, ɞɚɥɟɟ ɦɚɫɫɚ ɭɜɥɚɠɧɹɥɚɫɶ ɜɨɞɨɣ ɞɨ ɜɥɚɠɧɨɫɬɢ 7–8 ɦɚɫ.% ɢ ɜɵɥɟɠɢɜɚɥɚɫɶ ɜ 
ɬɟɱɟɧɢɢ 1–2 ɫɭɬɨɤ. Ɉɩɵɬɧɵɟ ɨɛɪɚɡɰɵ ɜ ɜɢɞɟ ɰɢɥɢɧɞɪɨɜ ɩɪɟɫɫɨɜɚɥɢɫɶ ɧɚ ɝɢɞɪɚɜɥɢɱɟɫɤɨɦ 
ɩɪɟɫɫɟ ɩɪɢ ɞɚɜɥɟɧɢɢ 10–25 Ɇɉɚ, ɩɨɫɥɟ ɩɨɞɜɟɪɝɚɥɢɫɶ ɫɭɲɤɟ ɜ ɫɭɲɢɥɶɧɨɦ ɲɤɚɮɭ. 
ɉɨɥɭɱɟɧɧɵɟ ɨɛɪɚɡɰɵ ɨɛɠɢɝɚɥɢɫɶ ɜ ɥɚɛɨɪɚɬɨɪɧɨɣ ɩɟɱɢ ɜ ɢɧɬɟɪɜɚɥɟ ɬɟɦɩɟɪɚɬɭɪ 1100 – 

1200 °ɋ ɫ ɜɵɞɟɪɠɤɨɣ ɩɪɢ ɦɚɤɫɢɦɚɥɶɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ ɜ ɬɟɱɟɧɢɟ 1 ɱ.  
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ɉɟɪɜɚɹ ɫɟɪɢɹ ɦɚɫɫ ɤɪɨɦɟ ɜɨɥɥɚɫɬɨɧɢɬɚ (70–80 %) ɫɨɞɟɪɠɚɥɚ ɨɝɧɟɭɩɨɪɧɭɸ ɭɝɥɢɫɬɭɸ 
ɝɥɢɧɭ Ʌɚɬɧɟɧɫɤɨɝɨ ɦɟɫɬɨɪɨɠɞɟɧɢɹ (10–20 %), ɚ ɞɥɹ ɫɧɢɠɟɧɢɹ ɩɥɨɬɧɨɫɬɢ ɢ 
ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ ɦɚɬɟɪɢɚɥɨɜ ɜɜɨɞɢɥɢ ɜɟɪɦɢɤɭɥɢɬ ɜ ɤɨɥɢɱɟɫɬɜɟ 10–15 % ɢ ɜɵɝɨɪɚɸɳɢɟ 
ɞɨɛɚɜɤɢ ɜ ɜɢɞɟ ɭɝɨɥɶɧɨɣ ɩɵɥɢ ɢ ɫɚɩɪɨɩɟɥɹ (2,5–5,0 %). 

Ɉɛɳɚɹ ɭɫɚɞɤɚ ɨɛɪɚɡɰɨɜ ɫɨɫɬɚɜɢɥɚ ɨɬ 0,7 ɞɨ 1,5 % ɢ ɭɜɟɥɢɱɢɜɚɥɚɫɶ ɫ ɪɨɫɬɨɦ 
ɬɟɦɩɟɪɚɬɭɪɵ ɨɛɠɢɝɚ. ɋɢɧɬɟɡɢɪɨɜɚɧɧɵɟ ɨɛɪɚɡɰɵ ɨɛɥɚɞɚɥɢ ɫɥɟɞɭɸɳɢɦɢ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ: ɜɨɞɨɩɨɝɥɨɳɟɧɢɟ – 13,9–31,3 %, ɤɚɠɭɳɚɹɫɹ ɩɥɨɬɧɨɫɬɶ – 1100–1890 

ɤɝ/ɦ3, ɨɬɤɪɵɬɚɹ ɩɨɪɢɫɬɨɫɬɶ – 26,2–36,7 %, ɦɟɯɚɧɢɱɟɫɤɚɹ ɩɪɨɱɧɨɫɬɶ ɩɪɢ ɫɠɚɬɢɢ – 24,3–
30,7 Ɇɉɚ, ɬɟɦɩɟɪɚɬɭɪɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɥɢɧɟɣɧɨɝɨ ɪɚɫɲɢɪɟɧɢɹ (ɌɄɅɊ) – 4,2–8,0 ·10-6

 Ʉ-1
. 

ɋ ɭɜɟɥɢɱɟɧɢɟɦ ɬɟɦɩɟɪɚɬɭɪɵ ɨɛɠɢɝɚ ɜɨɞɨɩɨɝɥɨɳɟɧɢɟ, ɨɬɤɪɵɬɚɹ ɩɨɪɢɫɬɨɫɬɶ 
ɭɦɟɧɶɲɚɸɬɫɹ, ɚ ɤɚɠɭɳɚɹɫɹ ɩɥɨɬɧɨɫɬɶ ɭɜɟɥɢɱɢɜɚɟɬɫɹ, ɜɫɥɟɞɫɬɜɢɟ ɢɧɬɟɧɫɢɮɢɤɚɰɢɢ 
ɩɪɨɰɟɫɫɚ ɫɩɟɤɚɧɢɹ, ɧɚɪɚɫɬɚɧɢɹ ɤɨɥɢɱɟɫɬɜɚ ɠɢɞɤɨɣ ɮɚɡɵ ɢ ɫɛɥɢɠɟɧɢɹ ɱɚɫɬɢɰ ɩɨɞ 
ɞɟɣɫɬɜɢɟɦ ɤɚɩɢɥɥɹɪɧɵɯ ɫɢɥ ɢ ɫɢɥ ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ ɧɚɬɹɠɟɧɢɹ. ɋɨɝɥɚɫɧɨ 
ɪɟɧɬɝɟɧɨɮɚɡɨɜɨɦɭ ɚɧɚɥɢɡɭ ɨɫɧɨɜɧɨɣ ɤɪɢɫɬɚɥɥɢɱɟɫɤɨɣ ɮɚɡɨɣ ɫɢɧɬɟɡɢɪɨɜɚɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ 
ɹɜɥɹɟɬɫɹ ɜɨɥɥɚɫɬɨɧɢɬ, ɚ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ – ɤɜɚɪɰ. Ɇɢɤɪɨɫɬɪɭɤɬɭɪɚ ɤɟɪɚɦɢɱɟɫɤɢɯ 
ɨɛɪɚɡɰɨɜ, ɪɚɡɦɟɪ ɤɪɢɫɬɚɥɥɨɜ, ɮɨɪɦɚ, ɜɡɚɢɦɧɨɟ ɪɚɫɩɨɥɨɠɟɧɢɟ ɱɚɫɬɢɰ, ɯɚɪɚɤɬɟɪ 
ɩɨɜɟɪɯɧɨɫɬɢ ɢɫɫɥɟɞɨɜɚɧɵ ɫ ɩɨɦɨɳɶɸ ɦɟɬɨɞɚ ɷɥɟɤɬɪɨɧɧɨɣ ɦɢɤɪɨɫɤɨɩɢɢ. ɋɬɪɭɤɬɭɪɚ 
ɤɟɪɚɦɢɤɢ ɪɚɜɧɨɦɟɪɧɨ ɡɟɪɧɢɫɬɚɹ, ɨɞɧɨɪɨɞɧɚɹ, ɩɨɪɢɫɬɚɹ. Ʉɪɢɫɬɚɥɥɵ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ 
ɩɥɚɫɬɢɧɱɚɬɨɣ ɮɨɪɦɵ ɪɚɡɦɟɪɨɦ ɨɬ 7 ɞɨ 15 ɦɤɦ.  

ɋɢɧɬɟɡ ɨɛɪɚɡɰɨɜ ɜɨɥɥɚɫɬɨɧɢɬɫɨɞɟɪɠɚɳɟɣ ɤɟɪɚɦɢɤɢ ɜɬɨɪɨɣ ɫɟɪɢɢ ɩɪɨɜɨɞɢɥɫɹ ɧɚ 
ɨɫɧɨɜɟ ɦɟɥɚ ȼɨɥɤɨɜɵɫɤɨɝɨ ɦɟɫɬɨɪɨɠɞɟɧɢɹ (51–62 %), ɨɝɧɟɭɩɨɪɧɨɣ ɝɥɢɧɵ Ʌɚɬɧɟɧɫɤɨɝɨ 
ɦɟɫɬɨɪɨɠɞɟɧɢɹ (5–20 %)  ɢ ɦɚɪɲɚɥɢɬɚ (ɦɨɥɨɬɵɣ ɤɜɚɪɰɟɜɵɣ ɩɟɫɨɤ Ƚɨɦɟɥɶɫɤɨɝɨ ȽɈɄɚ) 
(28– 30 %). 

Ɉɛɳɚɹ ɭɫɚɞɤɚ ɨɛɪɚɡɰɨɜ ɫɨɫɬɚɜɢɥɚ ɨɬ 2,0 ɞɨ 5,0 %. Ɉɛɪɚɡɰɵ ɷɬɨɣ ɫɟɪɢɢ ɨɛɥɚɞɚɥɢ 
ɫɥɟɞɭɸɳɢɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ: ɜɨɞɨɩɨɝɥɨɳɟɧɢɟ – 42,1–46,2 %, ɤɚɠɭɳɚɹɫɹ ɩɥɨɬɧɨɫɬɶ – 

1140–1650 ɤɝ/ɦ3, ɨɬɤɪɵɬɚɹ ɩɨɪɢɫɬɨɫɬɶ – 50,4–56,8 %, ɬɟɦɩɟɪɚɬɭɪɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ 
ɥɢɧɟɣɧɨɝɨ ɪɚɫɲɢɪɟɧɢɹ (ɌɄɅɊ) – 5,5–9,3 · 10-6

 Ʉ-1. Ʉɚɱɟɫɬɜɟɧɧɵɣ ɮɚɡɨɜɵɣ ɫɨɫɬɚɜ 
ɨɛɪɚɡɰɨɜ, ɨɛɨɠɠɟɧɧɵɯ ɩɪɢ ɨɩɬɢɦɚɥɶɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ, ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɨɫɧɨɜɧɨɦ 
ɜɨɥɥɚɫɬɨɧɢɬɨɦ, ɧɟɡɧɚɱɢɬɟɥɶɧɵɦ ɤɨɥɢɱɟɫɬɜɨɦ ɤɜɚɪɰɚ ɢ ɩɪɢɦɟɫɹɦɢ ɚɥɸɦɨɫɢɥɢɤɚɬɨɜ 
ɤɚɥɶɰɢɹ, ɧɚɬɪɢɹ. ɋɬɪɭɤɬɭɪɚ ɦɚɬɟɪɢɚɥɚ  ɪɚɜɧɨɦɟɪɧɨ ɡɟɪɧɢɫɬɚɹ, ɨɞɧɨɪɨɞɧɚɹ, ɩɨɪɢɫɬɚɹ. 
Ʉɪɢɫɬɚɥɥɵ ɧɟɢɡɨ-ɦɟɬɪɢɱɟɫɤɨɣ ɢɝɨɥɶɱɚɬɨɣ ɮɨɪɦɵ ɪɚɡɦɟɪɨɦ ɨɬ 3 ɞɨ 15 ɦɤɦ.  

ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɜɟɞɟɧɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ ɜɵɛɪɚɧ ɨɩɬɢɦɚɥɶɧɵɣ ɫɨɫɬɚɜ ɦɚɫɫɵ ɧɚ 
ɨɫɧɨɜɟ ɫɵɪɶɹ Ɋɟɫɩɭɛɥɢɤɢ Ȼɟɥɚɪɭɫɶ, ɢɡ ɤɨɬɨɪɨɝɨ ɢɡɝɨɬɨɜɥɟɧɵ ɨɛɪɚɡɰɵ ɨɝɧɟɩɪɢɩɚɫɚ, 
ɤɨɬɨɪɵɟ ɩɟɪɟɞɚɧɵ ɈȺɈ «Ɇɢɧɫɤɢɣ ɦɨɬɨɪɧɵɣ ɡɚɜɨɞ» ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɢɫɩɵɬɚɧɢɣ ɩɪɢ 
ɥɢɬɶɟ ɜ ɤɨɤɢɥɶ ɚɥɸɦɢɧɢɟɜɵɯ ɫɩɥɚɜɨɜ. 
Ʌɢɬɟɪɚɬɭɪɚ 

1. Ⱥɥɟɤɫɟɟɜ, Ɇ. Ʉ. Ʉɟɪɚɦɢɱɟɫɤɢɟ ɦɚɬɟɪɢɚɥɵ ɞɥɹ ɦɟɬɚɥɥɭɪɝɢɢ / Ɇ. Ʉ. Ⱥɥɟɤɫɟɟɜ // ɇɚɭɤɚ 
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3. Ʉɟɪɚɦɢɤɚ ɢɡ ɩɪɢɪɨɞɧɨɝɨ ɜɨɥɥɚɫɬɨɧɢɬɚ ɞɥɹ ɥɢɬɟɣɧɵɯ ɭɫɬɚɧɨɜɨɤ ɚɥɸɦɢɧɢɟɜɨɣ 
ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ / Ʌ. ɇ. Ɋɭɫɚɧɨɜɚ Дɢ ɞɪ.Ж // Ɉɝɧɟɭɩɨɪɵ ɢ ɬɟɯɧɢɱɟɫɤɚɹ ɤɟɪɚɦɢɤɚ. – 2008. 

– № 5. –    ɋ. 39–44. 

 

ȺɇȺɅɂɁ ɋɕɊɖȿȼɕɏ ɊȿɋɍɊɋɈȼ ȾɅə ɉɈɅɍɑȿɇɂə ɈɄɋɂȾȺ ɐɂɇɄȺ  
ɋɚɧɤɟɜɢɱ ɇ.Ʌ.,  Ʌɢɯɚɱɟɜɚ Ⱥ.ȼ. ɤ.ɬ.ɧ, ɞɨɰ. 

Ȼɟɥɨɪɭɫɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ 

Ɉɤɫɢɞ ɰɢɧɤɚ ɦɨɠɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɜ ɪɚɡɥɢɱɧɵɯ ɨɬɪɚɫɥɹɯ ɧɚɪɨɞɧɨɝɨ ɯɨɡɹɣɫɬɜɚ. 
Ɉɞɧɢɦ ɢɡ ɧɚɩɪɚɜɥɟɧɢɣ ɟɝɨ ɩɪɢɦɟɧɟɧɢɹ ɹɜɥɹɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɨɤɫɢɞɚ ɰɢɧɤɚ ɜ 
ɤɚɱɟɫɬɜɟ ɩɢɝɦɟɧɬɚ, ɤɪɨɦɟ ɷɬɨɝɨ, ɨɧ ɦɨɠɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɜ ɪɟɡɢɧɨɬɟɯɧɢɱɟɫɤɨɣ ɢ 



ɋɟɤɰɿɹ 2: Ɋɟɫɭɪɫɨɡɛɟɪɟɠɟɧɧɹ ɜ ɬɟɯɧɨɥɨɝɿʀ ɧɟɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ 
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ɲɢɧɧɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ, ɚ ɬɚɤɠɟ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɫɬɪɨɣɦɚɬɟɪɢɚɥɨɜ. 
Ɉɫɧɨɜɧɭɸ ɦɚɫɫɭ ɰɢɧɤɨɜɵɯ ɛɟɥɢɥ ɩɪɨɢɡɜɨɞɹɬ ɢɡ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɰɢɧɤɚ Д1Ж. ɇɨ ɜ  

ɤɚɱɟɫɬɜɟ ɫɵɪɶɹ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɨɤɫɢɞɚ ɰɢɧɤɚ ɦɨɝɭɬ ɩɪɢɦɟɧɹɬɶɫɹ ɨɬɯɨɞɵ 
ɯɢɦɢɱɟɫɤɨɣ, ɦɟɞɟɩɥɚɜɢɥɶɧɨɣ ɢ ɦɟɬɚɥɥɨɨɛɪɚɛɚɬɵɜɚɸɳɟɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ. ɗɬɢ 
ɨɬɯɨɞɵ ɫɨɞɟɪɠɚɬ ɰɢɧɤ ɜ ɜɢɞɟ ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ ɰɢɧɤɚ ɢɥɢ ɟɝɨ ɫɨɟɞɢɧɟɧɢɣ. ɋɩɟɤɬɪ 
ɰɢɧɤɫɨɞɟɪɠɚɳɢɯ ɨɬɯɨɞɨɜ ɞɨɫɬɚɬɨɱɧɨ ɲɢɪɨɤ, ɤ ɧɢɦ ɨɬɧɨɫɹɬɫɹ, ɧɚɩɪɢɦɟɪ: 

 – ɩɵɥɢ ɢ ɲɥɚɦɵ ɦɟɬɚɥɥɨɨɛɪɚɛɨɬɤɢ; 
– ɲɥɚɤɢ; 
–ɨɬɯɨɞɵ ɯɢɦɢɱɟɫɤɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ;  
– ɨɬɪɚɛɨɬɚɧɧɵɟ ɫɟɪɟɛɪɹɧɨ-ɰɢɧɤɨɜɵɟ ɚɤɤɭɦɭɥɹɬɨɪɵ;  
– ɨɬɪɚɛɨɬɚɧɧɵɟ ɤɚɬɚɥɢɡɚɬɨɪɵ; 
– ɢɡɝɚɪɶ; 
– ɫɟɪɚɹ ɨɤɢɫɶ; 
– ɝɚɪɬ-ɰɢɧɤ; 
– ɰɢɧɤɨɜɵɟ ɞɪɨɫɫɵ; 
– ɰɢɧɤɫɨɞɟɪɠɚɳɢɟ ɨɬɯɨɞɵ ɜɢɫɤɨɡɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ; 
– ɨɬɪɚɛɨɬɚɧɧɵɟ ɷɥɟɤɬɪɨɥɢɬɵ ɰɢɧɤɨɜɚɧɢɹ. 
Ⱦɥɹ ɩɪɢɦɟɧɟɧɢɹ ɨɬɯɨɞɚ ɜ ɤɚɱɟɫɬɜɟ ɫɵɪɶɹ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɰɢɧɤɨɜɵɯ ɛɟɥɢɥ, ɜ ɟɝɨ 

ɫɨɫɬɚɜɟ ɞɨɥɠɟɧ ɩɪɢɫɭɬɫɬɜɨɜɚɬɶ ɰɢɧɤ ɜ ɡɧɚɱɢɬɟɥɶɧɨɦ ɤɨɥɢɱɟɫɬɜɟ, ɱɬɨ ɩɨɞɬɜɟɪɠɞɚɟɬɫɹ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ ɨɬɯɨɞɨɜ, ɩɪɢɜɟɞɟɧɧɵɦɢ ɧɢɠɟ. 

ɋɨɫɬɚɜ ɰɢɧɤɫɨɞɟɪɠɚɳɢɯ ɨɬɯɨɞɨɜ ɜɢɫɤɨɡɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ Д2Ж: ɫɭɥɶɮɚɬ-ɢɨɧɵ – 

0,92%; ɫɟɪɚ ɷɥɟɦɟɧɬɚɪɧɚɹ – 2,7 %; ɫɟɪɚ ɫɭɥɶɮɢɞɧɚɹ – 3,34%; ɤɚɪɛɨɧɚɬ- ɢɨɧɵ – 5,4%; 

ɠɟɥɟɡɨ – 3,2%; ɰɢɧɤ – 14,3%; ɩɟɫɨɤ – 64,0%; ɦɚɫɫɨɜɚɹ ɞɨɥɹ ɜɟɳɟɫɬɜ, ɭɞɚɥɹɟɦɵɯ ɩɪɢ 
ɩɪɨɤɚɥɢɜɚɧɢɢ (ɤɪɨɦɟ ɋɈ2, S, ɇ2S) – 7,0 %; ɜɥɚɠɧɨɫɬɶ – 19,8%. 

ɋɨɫɬɚɜ ɨɬɯɨɞɚ ɝɨɪɹɱɟɝɨ ɰɢɧɤɨɜɚɧɢɹ (ɝɚɪɬ-ɰɢɧɤɚ) ɫɥɟɞɭɸɳɢɣ Д3Ж:  ɦɟɬɚɥɥɢɱɟɫɤɢɣ 
ɰɢɧɤ – 90-95%; ɠɟɥɟɡɨ – 0,01-2,4 %; ɦɟɞɶ – 0,01-0,1%; ɫɨɟɞɢɧɟɧɢɹ ɫɜɢɧɰɚ – 0,015-

0,03%; ɫɨɟɞɢɧɟɧɢɹ ɤɚɞɦɢɹ – 0,015-0,03%. 

ɋɟɪɚɹ ɨɤɢɫɶ ɩɪɟɞɫɬɚɜɥɹɟɬ ɢɡ ɫɟɛɹ ɫɦɟɫɶ ɰɢɧɤɚ ɫ ɨɤɫɢɞɨɦ ɰɢɧɤɚ, ɜɵɩɚɞɚɸɳɚɹ ɜ 
ɨɤɢɫɥɢɬɟɥɶɧɨɣ ɤɚɦɟɪɟ, ɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɰɢɧɤɨɜɵɯ ɛɟɥɢɥ ɢɡ ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ ɰɢɧɤɚ. ȼ 
ɞɚɧɧɨɦ ɨɬɯɨɞɟ ɫɨɞɟɪɠɢɬɫɹ 77-80% ɰɢɧɤɚ. 

ɉɨɞ ɢɡɝɚɪɶɸ ɩɨɧɢɦɚɟɬɫɹ ɦɟɬɚɥɥɢɱɟɫɤɢɣ ɰɢɧɤ, ɤɨɬɨɪɵɣ ɧɟ ɨɤɢɫɥɢɥɫɹ ɜ 
ɨɤɢɫɥɢɬɟɥɶɧɨɣ ɤɚɦɟɪɟ ɫ ɜɤɪɚɩɥɟɧɢɹɦɢ ɨɤɫɢɞɚ ɰɢɧɤɚ, ɫɨɞɟɪɠɚɧɢɟ ɰɢɧɤɚ ɜ ɢɡɝɚɪɢ 
ɫɨɫɬɚɜɥɹɟɬ 40 %. 

ɐɢɧɤɨɜɵɟ ɞɪɨɫɫɵ – ɷɬɨ ɫɩɥɚɜ ɠɟɥɟɡɚ ɢ ɰɢɧɤɚ, ɤɨɬɨɪɵɣ ɨɛɪɚɡɭɟɬɫɹ ɩɪɢ ɝɨɪɹɱɟɦ 
ɰɢɧɤɨɜɚɧɢɢ. ȼ ɞɚɧɧɨɦ ɨɬɯɨɞɟ ɫɨɞɟɪɠɢɬɫɹ 93% ɰɢɧɤ. 

ȼ ɫɨɫɬɚɜɟ ɲɥɚɤɨɜ ɦɟɞɟɩɥɚɜɢɥɶɧɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɩɪɢɫɭɬɫɬɜɭɟɬ 3,94 % ɰɢɧɤɚ. ȼ 
ɫɨɫɬɚɜ ɩɥɚɜɢɥɶɧɨɣ ɩɵɥɢ ɜɯɨɞɢɬ 10-30 % ɰɢɧɤɚ Д4Ж. 

ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɪɢɦɟɧɹɟɦɨɝɨ ɷɥɟɤɬɪɨɥɢɬɚ ɞɥɹ ɰɢɧɤɨɜɚɧɢɹ, ɜ ɟɝɨ ɫɨɫɬɚɜ ɦɨɠɟɬ 
ɜɯɨɞɢɬɶ ZnCl2 (ɤɨɧɰɟɧɬɪɚɰɢɹ 30-200 ɝ/ɥ) ɢɥɢ ZnSO4 (ɤɨɧɰɟɧɬɪɚɰɢɹ 70-700 ɝ/ɥ) Д5Ж. 

ȼ ɬɚɛɥɢɰɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɫɨɫɬɚɜɵ ɪɚɡɥɢɱɧɵɯ ɫɵɪɶɟɜɵɯ ɪɟɫɭɪɫɨɜ, ɢɡ ɤɨɬɨɪɵɯ ɦɨɠɟɬ 
ɛɵɬɶ ɩɨɥɭɱɟɧ ɨɤɫɢɞ ɰɢɧɤɚ. 

ɂɡ ɬɚɛɥɢɰɵ ɜɢɞɧɨ, ɱɬɨ ɩɪɨɰɟɧɬɧɨɟ ɫɨɞɟɪɠɚɧɢɟ ɰɢɧɤɚ ɜ ɪɭɞɟ ɧɟɡɧɚɱɢɬɟɥɶɧɨ 
ɨɬɥɢɱɚɟɬɫɹ ɨɬ ɫɨɞɟɪɠɚɧɢɹ ɰɢɧɤɚ ɜ ɨɬɯɨɞɚɯ. ɗɬɨ ɩɨɡɜɨɥɹɟɬ ɫɞɟɥɚɬɶ ɜɵɜɨɞ ɨ ɬɨɦ, ɱɬɨ 
ɨɬɯɨɞɵ ɬɚɤɠɟ ɦɨɝɭɬ ɩɪɢɦɟɧɹɬɶɫɹ ɜ ɤɚɱɟɫɬɜɟ ɢɫɯɨɞɧɨɝɨ ɫɵɪɶɹ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɨɤɫɢɞɚ 
ɰɢɧɤɚ. 
ȿɫɥɢ ɫɪɚɜɧɢɜɚɬɶ ɰɢɧɤɨɜɵɟ ɛɟɥɢɥɚ, ɩɨɥɭɱɟɧɧɵɟ ɢɡ ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ ɰɢɧɤɚ ɢ ɜɬɨɪɢɱɧɨɝɨ 
ɫɵɪɶɹ, ɬɨ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ ɨ ɬɨɦ, ɱɬɨ ɰɢɧɤɨɜɵɟ ɛɟɥɢɥɚ, ɩɨɥɭɱɟɧɧɵɟ ɢɡ ɨɬɯɨɞɨɜ, 
ɭɫɬɭɩɚɸɬ ɩɨ ɤɚɱɟɫɬɜɭ ɨɤɫɢɞɭ ɰɢɧɤɚ, ɩɨɥɭɱɟɧɧɨɦɭ ɢɡ ɰɢɧɤɚ. Ɉɞɧɚɤɨ ɦɟɬɚɥɥɢɱɟɫɤɢɣ 
ɰɢɧɤ ɞɨɫɬɚɬɨɱɧɨ ɞɨɪɨɝɨɣ ɦɚɬɟɪɢɚɥ, ɱɬɨ ɧɟ ɩɨɡɜɨɥɹɟɬ ɨɫɭɳɟɫɬɜɢɬɶ ɩɪɨɰɟɫɫ ɩɨɥɭɱɟɧɢɹ 
ɨɤɫɢɞɚ ɰɢɧɤɚ ɧɚ ɬɟɪɪɢɬɨɪɢɢ Ɋɟɫɩɭɛɥɢɤɢ Ȼɟɥɚɪɭɫɶ. 
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Ɍɚɛɥɢɰɚ – ɋɨɫɬɚɜɵ ɫɵɪɶɟɜɵɯ ɪɟɫɭɪɫɨɜ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɨɤɫɢɞɚ ɰɢɧɤɚ 

Ʉɨɦɩɨɧɟɧɬ ɋɨɞɟɪɠɚɧɢɟ ɤɨɦɩɨɧɟɧɬɨɜ, % 

Ɋɭɞ
ɚ 

Ɇɟɬɚɥ-

ɥɢɱɟɫɤɢɣ 
ɰɢɧɤ 

Ɉɬɯɨɞɵ 
ɜɢɫɤɨɡɧɨɝɨ 

ɩɪɨɢɡɜɨɞɫɬɜɚ 

Ƚɚɪɬ-

ɰɢɧɤ 

ɂɡɝɚɪɶ ɐɢɧɤɨ
ɜɵɟ 

ɞɪɨɫɫɵ 

Ɉɬɪɚɛɨɬɚɧɧɵɟ 

ɷɥɟɤɬɪɨɥɢɬɵ 
ɰɢɧɤɨɜɚɧɢɹ 

ɐɢɧɤ 52-

67 

97,5-

99,997 

14,3 90-95 40,0 93,0 5-15 

ɀɟɥɟɡɨ - <0,1 3,2 0,01-

2,4 

1,33 0,03 0,5-2,0 

Ɇɟɞɶ - <0,05 - 0,01-

0,1 

- - - 

Ʉɚɞɦɢɣ 0,3 <0,2 - <0,03 - - - 

ɋɜɢɧɟɰ - <2,0 - <0,03 - 0,1 - 

ɋɟɪɚ 33,0 - 6,04 - - - - 

ɋɭɥɶɮɚɬɵ - - 0,92 - - - - 

Ʉɚɪɛɨɧɚɬɵ - - 5,4 - - - - 

ɏɥɨɪɢɞɵ - - - - - - 14-19 

ɉɪɢɦɟɫɢ - - 70,14 - 58,67 7,0 - 

  

 Ɉɤɫɢɞ ɰɢɧɤɚ, ɩɨɥɭɱɟɧɧɵɣ ɢɡ ɜɬɨɪɢɱɧɨɝɨ ɫɵɪɶɹ ɫɨɞɟɪɠɢɬ ɩɪɢɦɟɫɢ (3-6% PbO, 

0,1% ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ ɰɢɧɤɚ, ɞɨ 2% ɜɨɞɨɪɚɫɬɜɨɪɢɦɵɯ ɫɨɥɟɣ), ɱɬɨ ɩɪɢɞɚɟɬ ɩɢɝɦɟɧɬɭ 
ɫɟɪɵɣ ɨɬɬɟɧɨɤ, ɩɨɜɵɲɟɧɧɭɸ ɭɤɪɵɜɢɫɬɨɫɬɶ, ɚ ɬɚɤɠɟ ɜɵɫɨɤɭɸ ɚɬɦɨɫɮɟɪɨɫɬɨɣɤɨɫɬɶ. 
 ɉɨɥɭɱɟɧɢɟ ɰɢɧɤɨɜɵɯ ɛɟɥɢɥ ɢɡ ɰɢɧɤɫɨɞɟɪɠɚɳɢɯ ɪɭɞ ɧɟ ɩɨɥɭɱɢɥɨ ɲɢɪɨɤɨɝɨ 
ɩɪɢɦɟɧɟɧɢɹ ɢɡ-ɡɚ ɫɥɨɠɧɨɫɬɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ, ɚ ɬɚɤɠɟ ɩɪɢ ɬɚɤɨɦ 
ɩɪɨɢɡɜɨɞɫɬɜɟ ɨɤɫɢɞ ɰɢɧɤɚ ɩɨɥɭɱɚɟɬɫɹ ɫ ɠɟɥɬɨɜɚɬɵɦ ɨɬɬɟɧɤɨɦ. 

ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ 1 ɬ ɛɟɥɢɥ ɧɟɨɛɯɨɞɢɦɨ 803-880 ɤɝ ɰɢɧɤɚ.  
ɉɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɰɢɧɤɨɜɵɯ ɛɟɥɢɥ ɢɡ ɜɬɨɪɢɱɧɨɝɨ ɫɵɪɶɹ ɜɚɠɧɵɦ ɩɨɤɚɡɚɬɟɥɟɦ 

ɹɜɥɹɟɬɫɹ ɫɬɟɩɟɧɶ ɢɡɜɥɟɱɟɧɢɹ ɰɢɧɤɚ ɢɡ ɨɬɯɨɞɨɜ. Ɉɧɚ ɡɚɜɢɫɢɬ ɨɬ ɫɨɫɬɚɜɚ ɢɫɩɨɥɶɡɭɟɦɨɝɨ 
ɨɬɯɨɞɚ ɢ ɫɩɨɫɨɛɚ ɢɡɜɥɟɱɟɧɢɹ ɢɡ ɧɟɝɨ ɰɢɧɤɚ, ɢ ɫɨɫɬɚɜɥɹɟɬ ɨɬ 80 ɞɨ 99%. ɗɬɨ 
ɩɨɞɬɜɟɪɠɞɚɟɬ ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜɬɨɪɢɱɧɵɯ ɫɵɪɶɟɜɵɯ ɪɟɫɭɪɫɨɜ ɩɪɢ 
ɩɪɨɢɡɜɨɞɫɬɜɟ ɨɤɫɢɞɚ ɰɢɧɤɚ. 
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ɉɊɈȻɅȿɆȺ ɈȻɊȺɓȿɇɂə ɋ ɊȿȺɄɌɂȼȺɆɂ ɋ ɂɋɌȿɄɒɂɆ ɋɊɈɄɈɆ 
ȽɈȾɇɈɋɌɂ  

Ɋɚɡɵɤɭɥɵɟɜ ɏ.Ⱦ,  Ʌɢɯɚɱɟɜɚ Ⱥ.ȼ. ɤ.ɬ.ɧ, ɞɨɰ. 

Ȼɟɥɨɪɭɫɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ 

Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɟɞɢɧɫɬɜɚ ɢɡɦɟɪɟɧɢɣ ɩɨɤɚɡɚɬɟɥɟɣ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɯ ɫɨɫɬɚɜ ɢɥɢ 
ɫɜɨɣɫɬɜɚ ɜɟɳɟɫɬɜ ɢ ɦɚɬɟɪɢɚɥɨɜ, ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɤɨɥɢɱɟɫɬɜɟɧɧɨɝɨ ɯɢɦɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ 
(ɢɫɩɵɬɚɧɢɣ) ɩɪɢɦɟɧɹɸɬ ɪɟɚɤɬɢɜɵ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɞɟɣɫɬɜɭɸɳɢɦ ɌɇɉȺ. ɉɪɢɦɟɧɟɧɢɟ 
ɪɟɚɤɬɢɜɨɜ ɫ ɢɫɬɟɤɲɢɦ ɫɪɨɤɨɦ ɝɨɞɧɨɫɬɢ ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɧɟɞɨɩɭɫɬɢɦɨ. 

ɂɡɝɨɬɨɜɢɬɟɥɶ ɩɪɢ ɜɵɩɭɫɤɟ ɪɟɚɤɬɢɜɚ ɢɡ ɩɪɨɢɡɜɨɞɫɬɜɚ ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɝɚɪɚɧɬɢɣɧɵɣ ɫɪɨɤ 
ɯɪɚɧɟɧɢɹ, ɜ ɬɟɱɟɧɢɟ ɤɨɬɨɪɨɝɨ ɧɟɫɟɬ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɩɟɪɟɞ ɩɨɬɪɟɛɢɬɟɥɟɦ ɡɚ ɫɨɨɬɜɟɬɫɬɜɢɟ 
ɤɚɱɟɫɬɜɚ ɪɟɚɤɬɢɜɚ ɬɪɟɛɨɜɚɧɢɹɦ ɧɨɪɦɚɬɢɜɧɵɯ ɞɨɤɭɦɟɧɬɨɜ, ɭɫɬɚɧɚɜɥɢɜɚɸɳɢɯ ɩɨɤɚɡɚɬɟɥɢ 
ɤɚɱɟɫɬɜɚ, ɩɪɢ ɫɨɛɥɸɞɟɧɢɢ ɨɩɪɟɞɟɥɟɧɧɵɯ ɭɫɥɨɜɢɣ ɯɪɚɧɟɧɢɹ. ɉɨ ɨɤɨɧɱɚɧɢɢ ɝɚɪɚɧɬɢɣɧɨɝɨ 
ɫɪɨɤɚ ɯɪɚɧɟɧɢɹ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɪɟɚɤɬɢɜɚ, ɤɚɱɟɫɬɜɨ ɤɨɬɨɪɨɝɨ ɦɨɠɟɬ ɨɤɚɡɚɬɶ ɜɥɢɹɧɢɟ ɧɚ 
ɬɨɱɧɨɫɬɶ ɪɟɡɭɥɶɬɚɬɨɜ ɜɵɩɨɥɧɹɟɦɵɯ ɜ ɥɚɛɨɪɚɬɨɪɢɢ ɢɡɦɟɪɟɧɢɣ, ɞɨɩɭɫɬɢɦɨ ɬɨɥɶɤɨ ɩɨɫɥɟ 
ɩɪɨɜɟɞɟɧɢɹ ɩɪɨɜɟɪɤɢ ɟɝɨ ɩɪɢɝɨɞɧɨɫɬɢ ɤ ɩɪɢɦɟɧɟɧɢɸ. 

ɑɟɦ ɞɨɥɶɲɟ ɯɪɚɧɢɬɫɹ ɯɢɦɢɱɟɫɤɢɣ ɪɟɚɤɬɢɜ, ɬɟɦ ɛɨɥɶɲɟ ɜɟɪɨɹɬɧɨɫɬɶ, ɱɬɨ ɟɝɨ ɫɜɨɣɫɬɜɚ 
ɢɡɦɟɧɢɥɢɫɶ. ȿɫɥɢ ɫɜɨɣɫɬɜɚ ɢɡɦɟɧɢɥɢɫɶ, ɬɨ ɬɚɤɨɣ ɪɟɚɤɬɢɜ ɹɜɥɹɟɬɫɹ ɧɟɩɪɢɝɨɞɧɵɦ ɞɥɹ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ. ɋɤɨɩɥɟɧɢɟ ɬɚɤɢɯ ɯɢɦɢɱɟɫɤɢɯ ɨɬɯɨɞɨɜ ɧɚ ɯɨɡɹɣɫɬɜɟɧɧɵɯ ɨɛɴɟɤɬɚɯ ɫɨɡɞɚɟɬ 
ɩɨɜɵɲɟɧɧɭɸ ɨɩɚɫɧɨɫɬɶ. 

ɉɟɪɟɪɚɛɨɬɤɚ ɬɚɤɢɯ ɨɬɯɨɞɨɜ ɷɬɨ ɫɥɨɠɧɚɹ ɡɚɞɚɱɚ, ɪɟɲɟɧɢɟ ɤɨɬɨɪɨɣ ɬɪɟɛɭɟɬ ɫɨɛɥɸɞɟɧɢɹ 
ɜɫɟɯ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɩɪɚɜɢɥ ɩɪɢ ɪɚɛɨɬɟ ɫ ɯɢɦɢɱɟɫɤɢɦɢ ɜɟɳɟɫɬɜɚɦɢ ɢ ɩɨɷɬɨɦɭ ɱɚɳɟ ɜɫɟɝɨ 
ɩɪɨɜɨɞɢɬɫɹ ɧɚ ɫɩɟɰɢɚɥɶɧɵɯ ɩɨɥɢɝɨɧɚɯ. 

ȼ ɫɨɜɪɟɦɟɧɧɨɣ ɩɪɚɤɬɢɤɟ ɨɛɪɚɳɟɧɢɹ ɫ ɪɟɚɤɬɢɜɚɦɢ ɫ ɢɫɬɟɤɲɢɦ ɫɪɨɤɨɦ ɝɨɞɧɨɫɬɢ 
ɢɫɩɨɥɶɡɭɸɬɫɹ ɬɚɤɢɟ ɫɩɨɫɨɛɵ ɧɟɣɬɪɚɥɢɡɚɰɢɢ ɚɤɬɢɜɧɨɫɬɢ ɤɚɤ ɝɢɞɪɨɥɢɡ, ɯɥɨɪɢɪɨɜɚɧɢɟ ɢ 
ɚɥɤɨɝɨɥɢɡ. ȼɬɨɪɵɦ ɧɚɩɪɚɜɥɟɧɢɹɦ ɨɛɪɚɳɟɧɢɹ ɫ ɞɚɧɧɵɦɢ ɨɬɯɨɞɚɦɢ ɹɜɥɹɟɬɫɹ 
ɬɟɪɦɨɯɢɦɢɱɟɫɤɢɣ ɩɢɪɨɥɢɡ. 

Ɉɞɧɚɤɨ, ɜɨɡɦɨɠɧɨ ɢ ɞɪɭɝɨɟ ɧɚɩɪɚɜɥɟɧɢɟ ɨɛɪɚɳɟɧɢɹ ɫ ɪɟɚɤɬɢɜɚɦɢ ɫ ɢɫɬɟɤɲɢɦ ɫɪɨɤɨɦ 
ɝɨɞɧɨɫɬɢ – ɷɬɨ ɢɯ ɩɟɪɟɪɚɛɨɬɤɚ ɫ ɩɨɥɭɱɟɧɢɟɦ ɰɟɥɟɜɵɯ ɩɪɨɞɭɤɬɨɜ. Ⱦɚɧɧɨɟ ɧɚɩɪɚɜɥɟɧɢɟ 
ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɧɚ ɩɪɢɦɟɪɟ ɚɰɟɬɚɬɚ ɧɢɤɟɥɹ. 

ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɪɟɚɤɬɢɜ ɫ ɢɫɬɟɤɲɢɦ ɫɪɨɤɨɦ ɝɨɞɧɨɫɬɢ ɚɰɟɬɚɬ ɧɢɤɟɥɹ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ 
ɤɚɤ ɫɵɪɶɟɜɨɣ ɪɟɫɭɪɫ ɞɥɹ ɩɨɥɭɱɟɧɢɹ:  

– ɜɵɫɨɤɨɞɢɫɩɟɪɫɧɨɝɨ ɩɨɪɨɲɤɨɜɨɝɨ ɧɢɤɟɥɹ ɬɟɪɦɢɱɟɫɤɢɦ ɦɟɬɨɞɨɦ Д1Ж, ɤɨɬɨɪɵɣ ɧɚɯɨɞɢɬ 
ɲɢɪɨɤɨɟ ɩɪɢɦɟɧɟɧɢɟ ɜ ɩɨɪɨɲɤɨɜɨɣ ɦɟɬɚɥɥɭɪɝɢɢ, ɜ ɤɚɱɟɫɬɜɟ ɤɚɬɚɥɢɡɚɬɨɪɨɜ ɜ ɯɢɦɢɱɟɫɤɨɣ 
ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ, ɜ ɩɪɨɢɡɜɨɞɫɬɜɟ ɢɡɞɟɥɢɣ ɢɡ ɩɨɥɢɦɟɪɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɢ ɜ ɥɚɤɨɤɪɚɫɨɱɧɨɣ 
ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ, ɩɪɢ ɢɡɝɨɬɨɜɥɟɧɢɢ ɩɢɪɨɮɨɪɨɜ ɢ ɬ.ɞ.; 

– ɝɢɞɪɨɤɫɢɞɚ ɧɢɤɟɥɹ, ɩɪɢɦɟɧɹɟɦɨɝɨ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɩɨɥɨɠɢɬɟɥɶɧɵɯ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ 
ɦɚɫɫ ІТ-ωН (ɧɢɤɟɥɶ-ɤɚɞɦɢɟɜɵɯ) ɢ ІТ-FО (ɧɢɤɟɥɶ-ɠɟɥɟɡɧɵɯ) ɚɤɤɭɦɭɥɹɬɨɪɨɜ; 

– ɨɤɫɢɞɚ ɧɢɤɟɥɹ, ɩɪɢɦɟɧɹɟɦɨɝɨ ɩɪɢ ɩɨɥɭɱɟɧɢɢ ɫɨɥɟɣ ɧɢɤɟɥɹ (II), ɧɢɤɟɥɶɫɨɞɟɪɠɚɳɢɯ 
ɤɚɬɚɥɢɡɚɬɨɪɨɜ ɢ ɮɟɪɪɢɬɨɜ, ɤɚɤ ɡɟɥёɧɨɝɨ ɩɢɝɦɟɧɬɚ ɞɥɹ ɫɬɟɤɥɚ, ɝɥɚɡɭɪɟɣ ɢ ɤɟɪɚɦɢɤɢ Д2Ж. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɚɜɢɥɶɧɨ ɨɪɝɚɧɢɡɨɜɚɧɧɚɹ ɫɢɫɬɟɦɚ ɫɛɨɪɚ ɪɟɚɤɬɢɜɨɜ ɫ ɢɫɬɟɤɲɢɦ ɫɪɨɤɨɦ 
ɝɨɞɧɨɫɬɢ ɦɨɠɟɬ ɩɨɡɜɨɥɢɬɶ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɞɚɧɧɵɣ ɨɬɯɨɞ ɜ ɤɚɱɟɫɬɜɟ ɫɵɪɶɟɜɨɝɨ ɪɟɫɭɪɫɚ ɞɥɹ 

ɩɨɥɭɱɟɧɢɹ ɜɨɫɬɪɟɛɨɜɚɧɧɵɯ ɩɪɨɞɭɤɬɨɜ. 
Ʌɢɬɟɪɚɬɭɪɚ 

1. Ʉɚɦɟɧɳɢɤɨɜ Ɉ.ɘ., Ʉɟɬɨɜ Ⱥ.Ⱥ., Ʉɨɪɡɚɧɨɜ ȼ.ɋ., Ʉɪɚɫɧɨɜɫɤɢɯ Ɇ.ɉ. ɋɢɧɬɟɡ 
ɞɢɫɩɟɪɫɧɨɝɨ ɧɢɤɟɥɹ ɬɟɪɦɢɱɟɫɤɢɦ ɪɚɡɥɨɠɟɧɢɟɦ ɮɨɪɦɢɚɬɚ, ɚɰɟɬɚɬɚ ɢ ɨɤɫɚɥɚɬɚ ɧɢɤɟɥɹ 
(II) // ȼɟɫɬɧɢɤ ɉɟɪɦɫɤɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬɚ. ɋɟɪɢɹ «ɏɢɦɢɹ». 2018. Ɍ. 8, ɜɵɩ. 3. ɋ. 278–285. 

2. ȼɨɥɤɨɜ, Ⱥ.ɂ., ɀɚɪɫɤɢɣ, ɂ.Ɇ. Ȼɨɥɶɲɨɣ ɯɢɦɢɱɟɫɤɢɣ ɫɩɪɚɜɨɱɧɢɤ / Ⱥ.ɂ. ȼɨɥɤɨɜ, ɂ.Ɇ. 
ɀɚɪɫɤɢɣ. – Ɇɢɧɫɤ: ɋɨɜɪɟɦɟɧɧɚɹ ɲɤɨɥɚ, 2005. - 608 ɫ  
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ɋɈɁȾȺɇɂȿ ȼɕɋɈɄɈɗɎɎȿɄɌɂȼɇɕɏ ɍɋɌȺɇɈȼɈɄ ȾɅə ɋɍɒɄɂ 
ȾɂɋɉȿɊɋɇɕɏ ɂ ȾɂɋɉȿɊȽɂɊɍȿɆɕɏ ɆȺɌȿɊɂȺɅɈȼ 

ɋɚɠɢɧ ȼ.Ȼ., ɞ.ɬ.ɧ., ɩɪɨɮ., ɚɤɚɞɟɦɢɤ, ɋɚɠɢɧ Ȼ.ɋ., ɞ.ɬ.ɧ., ɩɪɨɮ., ɚɤɚɞɟɦɢɤ
Ɋɨɫɫɢɣɫɤɢɣ ɢɧɜɟɫɬɢɰɢɨɧɧɨ-ɢɧɧɨɜɚɰɢɨɧɧɵɣ Ɏɨɧɞ «ɇɚɭɱɧɚɹ ɉɟɪɫɩɟɤɬɢɜɚ»

Ʉɚɤ ɢɡɜɟɫɬɧɨ, ɫɭɲɤɚ ɹɜɥɹɟɬɫɹ ɫɚɦɵɦ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɦ ɢ ɫɚɦɵɦ ɷɧɟɪɝɨɟɦɤɢɦ 
ɩɪɨɰɟɫɫɨɦ ɜ ɯɢɦɢɱɟɫɤɨɣ ɢ ɞɪɭɝɢɯ ɨɬɪɚɫɥɹɯ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ. ɂɡ ɩɨɞɥɟɠɚɳɢɯ ɫɭɲɤɟ ɫɨɬɟɧ 
ɬɵɫɹɱ ɧɚɢɦɟɧɨɜɚɧɢɣ ɩɪɨɞɭɤɬɨɜ ɨɤɨɥɨ 80% ɫɨɫɬɚɜɥɹɸɬ ɞɢɫɩɟɪɫɧɵɟ ɢ ɞɢɫɩɟɪɝɢɪɭɟɦɵɟ 
ɦɚɬɟɪɢɚɥɵ, ɞɥɹ ɤɨɬɨɪɵɯ ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɚ ɫɭɲɤɚ ɜ ɪɟɠɢɦɟ ɡɚɤɪɭɱɟɧɧɵɯ ɩɨɬɨɤɨɜ.

Ⱦɥɹ ɜɵɛɨɪɚ ɪɚɰɢɨɧɚɥɶɧɨɝɨ ɚɩɩɚɪɚɬɭɪɧɨɝɨ ɨɮɨɪɦɥɟɧɢɹ ɩɪɨɰɟɫɫɚ ɫɭɲɤɢ ɞɨ ɫɢɯ ɩɨɪ 
ɛɨɥɶɲɢɧɫɬɜɨɦ ɪɚɡɪɚɛɨɬɱɢɤɨɜ ɢɫɩɨɥɶɡɭɟɬɫɹ ɬɪɚɞɢɰɢɨɧɧɵɣ ɦɟɬɨɞ ɩɪɨɜɟɞɟɧɢɹ 
ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɨ ɫɭɲɤɟ ɤɚɠɞɨɝɨ ɦɚɬɟɪɢɚɥɚ ɧɚ ɥɚɛɨɪɚɬɨɪɧɵɯ ɢ 
ɨɩɵɬɧɵɯ ɦɨɞɟɥɹɯ ɪɚɡɧɵɯ ɬɢɩɨɜ ɚɩɩɚɪɚɬɨɜ. ɗɬɨ ɫɜɹɡɚɧɨ ɫ ɨɝɪɨɦɧɵɦɢ ɡɚɬɪɚɬɚɦɢ ɜɪɟɦɟɧɢ, 
ɦɚɬɟɪɢɚɥɨɜ, ɬɪɭɞɚ. ɇɚɦɢ ɪɚɡɪɚɛɨɬɚɧɚ ɢ ɭɫɩɟɲɧɨ ɪɟɚɥɢɡɭɟɬɫɹ ɫɬɪɚɬɟɝɢɹ ɜɵɛɨɪɚ 
ɪɚɰɢɨɧɚɥɶɧɨɝɨ ɚɩɩɚɪɚɬɭɪɧɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɮɨɪɦɥɟɧɢɹ ɩɪɨɰɟɫɫɚ ɫɭɲɤɢ ɛɟɡ ɩɪɨɜɟɞɟɧɢɹ 
ɩɪɹɦɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɨ ɫɭɲɤɟ ɦɚɬɟɪɢɚɥɚ ɧɚ ɥɚɛɨɪɚɬɨɪɧɵɯ ɢɥɢ ɨɩɵɬɧɵɯ ɫɭɲɢɥɤɚɯ ɧɚ 
ɨɫɧɨɜɟ ɤɨɦɩɥɟɤɫɧɨɝɨ ɚɧɚɥɢɡɚ ɦɚɬɟɪɢɚɥɨɜ ɤɚɤ ɨɛɴɟɤɬɨɜ ɫɭɲɤɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɪɢɧɰɢɩɚ 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɵɯ ɫɨɫɬɨɹɧɢɣ ɢ ɞɚɧɧɵɯ ɩɨ ɤɢɧɟɬɢɤɟ ɫɭɲɤɢ ɬɢɩɨɜɵɯ ɦɨɞɟɥɶɧɵɯ ɦɚɬɟɪɢɚɥɨɜ. 
ɋɬɪɚɬɟɝɢɹ ɩɪɟɞɩɨɥɚɝɚɟɬ ɧɟ ɫɨɡɞɚɧɢɟ ɧɨɜɨɣ ɚɩɩɚɪɚɬɭɪɧɨɣ ɛɚɡɵ, ɚ ɢɫɩɨɥɶɡɨɜɚɧɢɟ, ɬɚɤ 
ɧɚɡɵɜɚɟɦɨɝɨ, ɬɢɩɨɜɨɝɨ, ɯɨɪɨɲɨ ɚɩɪɨɛɢɪɨɜɚɧɧɨɝɨ ɩɪɨɦɵɲɥɟɧɧɨɫɬɶɸ ɞɨɫɬɭɩɧɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ, ɜ 1950-1980 ɝɨɞɚɯ ɜɵɩɭɫɤɚɟɦɨɝɨ ɜ ɋɋɋɊ ɤɪɭɩɧɵɦɢ ɫɟɪɢɹɦɢ. ȼ ɪɚɦɤɚɯ 
ɫɨɡɞɚɧɢɹ ɧɨɜɨɣ ɫɬɪɚɬɟɝɢɢ ɩɪɟɞɥɨɠɟɧɚ ɧɨɜɚɹ ɤɥɚɫɫɢɮɢɤɚɰɢɹ ɝɢɞɪɨɞɢɧɚɦɢɱɟɫɤɢɯ ɪɟɠɢɦɨɜ 
ɜɡɜɟɲɟɧɧɨɝɨ ɫɥɨɹ, ɜɤɥɸɱɚɸɳɚɹ ɪɹɞ ɧɨɜɵɯ ɜɵɫɨɤɨɷɮɮɟɤɬɢɜɧɵɯ ɪɟɠɢɦɨɜ, ɩɪɟɞɥɨɠɟɧɚ 
ɧɨɜɚɹ ɤɥɚɫɫɢɮɢɤɚɰɢɹ ɦɚɬɟɪɢɚɥɨɜ ɤɚɤ ɨɛɴɟɤɬɨɜ ɫɭɲɤɢ (ɯɨɪɨɲɨ ɤɨɪɪɟɥɢɪɭɸɳɚɹ ɫ 
ɢɡɜɟɫɬɧɵɦɢ, ɧɨ ɨɛɥɚɞɚɸɳɚɹ ɫɭɳɟɫɬɜɟɧɧɨ ɛɨɥɶɲɢɦɢ ɩɪɨɝɧɨɫɬɢɱɟɫɤɢɦɢ ɜɨɡɦɨɠɧɨɫɬɹɦɢ), 
ɩɨɡɜɨɥɹɸɳɚɹ ɩɨ ɦɟɫɬɭ ɦɚɬɟɪɢɚɥɚ ɜ ɤɥɚɫɫɢɮɢɤɚɰɢɨɧɧɨɣ ɬɚɛɥɢɰɟ ɨɫɭɳɟɫɬɜɥɹɬɶ 
ɨɛɨɫɧɨɜɚɧɧɵɣ ɜɵɛɨɪ ɬɢɩɨɜɨɝɨ ɫɭɲɢɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. ɉɪɟɞɥɨɠɟɧɚ ɫɬɪɚɬɟɝɢɹ ɜɵɛɨɪɚ 
ɷɮɮɟɤɬɢɜɧɨɝɨ ɫɭɲɢɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɨɫɧɨɜɚɧɧɚɹ ɧɚ ɩɪɢɧɰɢɩɟ ɫɬɚɰɢɨɧɚɪɧɵɯ 
ɫɨɫɬɨɹɧɢɣ, ɩɨɡɜɨɥɹɸɳɚɹ ɫɭɳɟɫɬɜɟɧɧɨ ɫɨɤɪɚɬɢɬɶ ɩɪɨɜɟɞɟɧɢɟ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ 
ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɪɢ ɜɵɛɨɪɟ ɫɭɲɢɥɤɢ. ɉɪɟɞɥɨɠɟɧ ɦɟɬɨɞ ɨɰɟɧɤɢ ɷɤɫɟɪɝɟɬɢɱɟɫɤɨɣ 
ɨɩɬɢɦɚɥɶɧɨɫɬɢ ɫɭɲɢɥɶɧɵɯ ɚɩɩɚɪɚɬɨɜ. ɉɪɟɞɥɨɠɟɧɨ ɨɩɢɫɚɧɢɟ ɤɢɧɟɬɢɤɢ ɫɭɲɤɢ ɧɚ ɨɫɧɨɜɟ 
ɨɛɨɛɳɟɧɧɨɝɨ ɭɪɚɜɧɟɧɢɹ ɬɟɩɥɨ-ɦɚɫɫɨɨɛɦɟɧɚ. Ɍɟɨɪɟɬɢɱɟɫɤɢ ɨɛɨɫɧɨɜɚɧɨ ɢ ɢɫɫɥɟɞɨɜɚɧɨ 
ɫɨɜɦɟɳɟɧɢɟ ɩɪɨɰɟɫɫɨɜ ɜ ɨɞɧɨɦ ɚɩɩɚɪɚɬɟ. Ɍɚɤ ɚɩɩɚɪɚɬɵ ɫ ɜɫɬɪɟɱɧɵɦɢ ɡɚɤɪɭɱɟɧɧɵɦɢ 
ɩɨɬɨɤɚɦɢ ɭɫɩɟɲɧɨ ɫɨɜɦɟɳɚɸɬ ɩɪɨɰɟɫɫɵ ɫɭɲɤɢ ɫ ɨɞɧɨɜɪɟɦɟɧɧɵɦ ɭɥɚɜɥɢɜɚɧɢɟɦ 
ɞɢɫɩɟɪɫɧɨɣ ɮɪɚɤɰɢɢ. Ɉɬɤɪɵɬ ɢ ɢɫɫɥɟɞɨɜɚɧ ɧɨɜɵɣ ɪɟɠɢɦ ɨɛɪɚɡɨɜɚɧɢɹ ɤɨɥɶɰɟɜɨɝɨ ɫɥɨɹ ɜ 
ɚɩɩɚɪɚɬɚɯ ɫ ɜɫɬɪɟɱɧɵɦɢ ɡɚɤɪɭɱɟɧɧɵɦɢ ɩɨɬɨɤɚɦɢ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɬɚɤɢɟ 
ɚɩɩɚɪɚɬɵ ɜ ɤɚɱɟɫɬɜɟ ɦɢɤɪɨɝɪɚɧɭɥɹɬɨɪɨɜ. Ɋɚɡɪɚɛɨɬɚɧ ɭɞɨɛɧɵɣ ɫɩɨɫɨɛ ɤɨɞɢɪɨɜɚɧɢɹ 
(ɜɤɥɸɱɚɸɳɢɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɭɸ ɡɚɞɚɱɭ ɢ ɟɟ ɪɟɲɟɧɢɟ) ɞɥɹ ɜɵɛɨɪɚ ɪɚɰɢɨɧɚɥɶɧɨɝɨ ɫɨɫɬɚɜɚ 
ɫɭɲɢɥɶɧɨɣ ɭɫɬɚɧɨɜɤɢ ɫ ɭɱɟɬɨɦ ɪɟɲɟɧɢɹ ɡɚɞɚɱɢ ɩɵɥɟɭɥɚɜɥɢɜɚɧɢɹ Д1-6].

Ⱦɥɹ ɜɵɛɨɪɚ ɬɢɩɨɜɵɯ ɦɨɞɟɥɶɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɧɟɨɛɯɨɞɢɦɚ ɤɥɚɫɫɢɮɢɤɚɰɢɹ ɦɚɬɟɪɢɚɥɨɜ 
ɤɚɤ ɨɛɴɟɤɬɨɜ ɫɭɲɤɢ. Ɍɚɤɚɹ ɤɥɚɫɫɢɮɢɤɚɰɢɹ ɪɚɡɪɚɛɨɬɚɧɚ ɧɚ ɨɫɧɨɜɟ ɫɨɪɛɰɢɨɧɧɨ-ɫɬɪɭɤɬɭɪɧɵɯ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ, ɨɬɜɟɬɫɬɜɟɧɧɵɯ ɡɚ ɞɢɮɮɭɡɢɨɧɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɜ ɩɪɨɰɟɫɫɟ ɫɭɲɤɢ, ɢ 
ɨɛɨɛɳɟɧɧɨɝɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɨɤɚɡɚɬɟɥɹ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɟɝɨ ɚɞɝɟɡɢɨɧɧɨ-ɤɨɝɟɡɢɨɧɧɵɟ 
ɫɜɨɣɫɬɜɚ ɜɵɫɭɲɢɜɚɟɦɨɝɨ ɦɚɬɟɪɢɚɥɚ. Ɋɚɡɪɚɛɨɬɤɟ ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɩɪɟɞɲɟɫɬɜɨɜɚɥ 
ɤɨɦɩɥɟɤɫɧɵɣ ɚɧɚɥɢɡ ɦɚɬɟɪɢɚɥɨɜ ɤɚɤ ɨɛɴɟɤɬɨɜ ɫɭɲɤɢ, ɤɨɬɨɪɵɣ ɩɨɤɚɡɚɥ, ɜ ɱɚɫɬɧɨɫɬɢ, ɱɬɨ 
ɷɧɟɪɝɢɹ ɫɜɹɡɢ ɜɥɚɝɢ ɫ ɦɚɬɟɪɢɚɥɨɦ ɹɜɥɹɟɬɫɹ ɛɚɥɚɧɫɨɜɵɦ, ɚ ɧɟ ɤɢɧɟɬɢɱɟɫɤɢɦ ɮɚɤɬɨɪɨɦ, ɟɫɥɢ 
ɜ ɫɢɫɬɟɦɟ ɨɬɫɭɬɫɬɜɭɟɬ «ɬɟɩɥɨɜɨɣ ɝɨɥɨɞ». ȿɫɥɢ ɠɟ ɤ ɜɵɫɭɲɢɜɚɟɦɨɦɭ ɦɚɬɟɪɢɚɥɭ ɩɨɞɜɨɞɢɬɫɹ 
ɧɟɞɨɫɬɚɬɨɱɧɨ ɤɨɥɢɱɟɫɬɜɨ ɬɟɩɥɚ, ɷɧɟɪɝɢɹ ɫɜɹɡɢ ɜɥɚɝɢ ɫ ɦɚɬɟɪɢɚɥɨɦ ɫɬɚɧɨɜɢɬɫɹ 
ɤɢɧɟɬɢɱɟɫɤɢɦ ɮɚɤɬɨɪɨɦ ɢ ɨɬɪɚɠɚɟɬɫɹ ɧɚ ɤɪɢɜɨɣ ɤɢɧɟɬɢɤɢ ɫɭɲɤɢ ɦɚɬɟɪɢɚɥɚ Д1-5Ж. ȼ 
ɩɨɞɚɜɥɹɸɳɟɦ ɛɨɥɶɲɢɧɫɬɜɟ ɫɥɭɱɚɟɜ (ɟɫɥɢ ɧɟɬ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɨɝɪɚɧɢɱɟɧɢɣ ɩɨ 
ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɫɭɲɤɢ) ɦɨɠɧɨ ɨɛɟɫɩɟɱɢɬɶ ɩɨɞɜɨɞ ɤ ɜɵɫɭɲɢɜɚɟɦɨɦɭ ɦɚɬɟɪɢɚɥɭ 
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ɞɨɫɬɚɬɨɱɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɬɟɩɥɚ, ɢɫɤɥɸɱɚɸɳɟɟ ɹɜɥɟɧɢɟ «ɬɟɩɥɨɜɨɝɨ ɝɨɥɨɞɚ» (ɧɚɩɪɢɦɟɪ, ɩɪɢ 
ɫɭɲɤɟ ɜɨ ɜɡɜɟɲɟɧɧɨɦ ɫɥɨɟ).

Ɏɚɤɬɨɪɨɦ, ɨɩɪɟɞɟɥɹɸɳɢɦ ɤɢɧɟɬɢɤɭ ɫɭɲɤɢ, ɹɜɥɹɟɬɫɹ ɞɢɮɮɭɡɢɨɧɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ, 
ɤɨɬɨɪɨɟ ɡɚɜɢɫɢɬ ɨɬ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɩɨɪ ɜ ɦɚɬɟɪɢɚɥɟ ɩɨ ɪɚɡɦɟɪɚɦ. ɉɨɤɚɡɚɬɟɥɟɦ, ɨɞɧɨɡɧɚɱɧɨ 
ɨɩɪɟɞɟɥɹɸɳɢɦ ɩɪɢɧɚɞɥɟɠɧɨɫɬɶ ɦɚɬɟɪɢɚɥɚ ɤ ɨɩɪɟɞɟɥɟɧɧɨɦɭ ɤɥɚɫɫɭ, ɹɜɥɹɟɬɫɹ ɤɪɢɬɢɱɟɫɤɢɣ 
ɞɢɚɦɟɬɪ ɩɨɪ - ɧɚɢɦɟɧɶɲɢɯ ɩɨ ɪɚɡɦɟɪɭ ɩɨɪ, ɢɡ ɤɨɬɨɪɵɯ ɩɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ ɭɫɥɨɜɢɹɦ ɧɚɞɨ 
ɭɞɚɥɹɬɶ ɜɥɚɝɭ. ɉɪɟɞɥɨɠɟɧɚ ɦɟɬɨɞɢɤɚ ɨɩɪɟɞɟɥɟɧɢɹ ɤɪɢɬɢɱɟɫɤɨɝɨ ɞɢɚɦɟɬɪɚ ɩɨɪ ɢɡ ɤɪɢɜɵɯ 
ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɩɨɪ ɩɨ ɪɚɞɢɭɫɚɦ, ɩɨɥɭɱɟɧɧɵɯ ɩɨ ɞɟɫɨɪɛɰɢɨɧɧɨɣ ɜɟɬɜɢ ɢɡɨɬɟɪɦɵ ɫɨɪɛɰɢɢ-

ɞɟɫɨɪɛɰɢɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɭɪɚɜɧɟɧɢɹ Ʉɟɥɶɜɢɧɚ-Ɍɨɦɫɨɧɚ, ɤɨɬɨɪɚɹ ɜ ɨɬɥɢɱɢɟ ɨɬ 
ɛɨɥɶɲɢɧɫɬɜɚ ɢɡɜɟɫɬɧɵɯ ɦɟɬɨɞɢɤ (ɪɬɭɬɧɚɹ ɩɨɪɨɦɟɬɪɢɹ, ɪɟɧɬɝɟɧɨ-ɫɬɪɭɤɬɭɪɧɵɣ ɚɧɚɥɢɡ ɢ ɞɪ.) 
ɩɪɢɝɨɞɧɚ ɧɟ ɬɨɥɶɤɨ ɞɥɹ ɝɢɞɪɨɮɨɛɧɵɯ, ɧɨ ɢ ɞɥɹ ɝɢɞɪɨɮɢɥɶɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɬɚɤ ɤɚɤ 
ɨɩɪɟɞɟɥɹɟɬ ɧɟ ɱɢɫɬɨ ɝɟɨɦɟɬɪɢɱɟɫɤɢɣ, ɚ ɷɮɮɟɤɬɢɜɧɵɣ ɪɚɞɢɭɫ ɩɨɪ ɫ ɭɱɟɬɨɦ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ 
ɩɨɜɟɪɯɧɨɫɬɢ ɩɨɪ ɫ ɭɞɚɥɹɟɦɨɣ ɜɥɚɝɨɣ. ɉɨɥɭɱɟɧɧɵɣ ɬɚɤɢɦ ɨɛɪɚɡɨɦ ɤɪɢɬɢɱɟɫɤɢɣ ɞɢɚɦɟɬɪ 
ɩɨɪ ɹɜɥɹɟɬɫɹ ɩɨɤɚɡɚɬɟɥɟɦ ɫɥɨɠɧɨɫɬɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɡɚɞɚɱɢ ɢ ɧɚɢɛɨɥɶɲɟɝɨ 
ɞɢɮɮɭɡɢɨɧɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɜ ɩɪɨɰɟɫɫɟ ɫɭɲɤɢ ɞɚɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ. Ⱦɥɹ ɤɚɠɞɨɝɨ ɤɥɚɫɫɚ 
ɤɥɚɫɫɢɮɢɤɚɰɢɨɧɧɨɣ ɬɚɛɥɢɰɵ ɜɵɛɢɪɚɸɬɫɹ ɬɢɩɨɜɵɟ ɦɚɬɟɪɢɚɥɵ, ɩɪɨɜɨɞɢɬɫɹ ɢɯ ɞɟɬɚɥɶɧɵɣ 
ɤɨɦɩɥɟɤɫɧɵɣ ɚɧɚɥɢɡ ɤɚɤ ɨɛɴɟɤɬɨɜ ɫɭɲɤɢ, ɢ ɨɩɪɟɞɟɥɹɸɬɫɹ ɫɤɨɪɨɫɬɢ ɭɞɚɥɟɧɢɹ ɜɥɚɝɢ ɢɡ ɜɫɟɯ 
ɝɪɭɩɩ ɩɨɪ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɢɡɜɟɫɬɧɨɣ  ɤɥɚɫɫɢɮɢɤɚɰɢɟɣ ɩɨɪ ɩɨ ɪɚɡɦɟɪɚɦ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, 
ɛɵɥ ɨɫɭɳɟɫɬɜɥɟɧ ɩɟɪɟɯɨɞ ɨɬ ɫɬɚɬɢɤɢ ɤ ɤɢɧɟɬɢɤɟ ɫɭɲɤɢ, ɢɫɩɨɥɶɡɭɹ ɩɪɢɧɰɢɩ 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɵɯ ɫɨɫɬɨɹɧɢɣ. ȼ ɩɨɫɥɟɞɧɟɟ ɜɪɟɦɹ ɤɥɚɫɫɢɮɢɤɚɰɢɨɧɧɚɹ ɬɚɛɥɢɰɚ ɛɵɥɚ 
ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɚ Д3, 5-6Ж ɡɚ ɫɱɟɬ ɩɪɢɜɟɞɟɧɢɹ ɟё ɜ ɫɨɨɬɜɟɬɫɬɜɢɟ ɫ ɤɥɚɫɫɢɮɢɤɚɰɢɟɣ ɩɨɪ ɩɨ 
ɪɚɞɢɭɫɚɦ; ɞɥɹ ɤɚɠɞɨɝɨ ɤɥɚɫɫɚ ɭɤɚɡɚɧ ɞɢɮɮɭɡɢɨɧɧɵɣ ɤɪɢɬɟɪɢɣ Ȼɢɨ (ɞɥɹ ɫɜɹɡɢ ɫ ɞɪɭɝɢɦɢ 
ɤɥɚɫɫɢɮɢɤɚɰɢɹɦɢ, ɧɚɩɪɢɦɟɪ, ɤɥɚɫɫɢɮɢɤɚɰɢɟɣ ɇɂɂɏɂɆɆȺɒɚ). 

ɉɪɨɰɟɫɫ ɫɭɲɤɢ ɛɨɥɶɲɢɧɫɬɜɚ ɦɚɬɟɪɢɚɥɨɜ ɜɨ ɦɧɨɝɨɦ ɨɩɪɟɞɟɥɹɟɬɫɹ ɝɢɞɪɨɞɢɧɚɦɢɱɟɫɤɨɣ 
ɨɛɫɬɚɧɨɜɤɨɣ ɜ ɫɭɲɢɥɶɧɨɦ ɚɩɩɚɪɚɬɟ. ɉɪɢ ɨɩɬɢɦɚɥɶɧɨɦ ɩɪɢɦɟɧɟɧɢɢ ɝɢɞɪɨɞɢɧɚɦɢɱɟɫɤɢɟ 
ɪɟɠɢɦɵ ɩɨɥɭɱɢɥɢ ɧɚɡɜɚɧɢɟ ɚɤɬɢɜɧɵɯ ɝɢɞɪɨɞɢɧɚɦɢɱɟɫɤɢɯ ɪɟɠɢɦɨɜ, ɤɨɬɨɪɵɟ ɹɜɥɹɸɬɫɹ 
ɷɮɮɟɤɬɢɜɧɵɦɢ ɪɟɠɢɦɚɦɢ, ɬɨ ɟɫɬɶ ɫɨɱɟɬɚɸɬ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɫ ɷɤɨɧɨɦɢɱɧɨɫɬɶɸ ɢ ɜɵɫɨɤɢɦ 
ɤɚɱɟɫɬɜɨɦ ɝɨɬɨɜɨɝɨ ɩɪɨɞɭɤɬɚ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɧɟɨɛɯɨɞɢɦɨ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɧɟ ɫɭɳɟɫɬɜɭɟɬ 
ɚɩɪɢɨɪɢ ɚɤɬɢɜɧɵɯ ɝɢɞɪɨɞɢɧɚɦɢɱɟɫɤɢɯ ɪɟɠɢɦɨɜ, ɬɚɤ ɤɚɤ ɜɵɫɨɤɢɣ ɭɪɨɜɟɧɶ ɨɬɧɨɫɢɬɟɥɶɧɵɯ 
ɫɤɨɪɨɫɬɟɣ ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɳɢɯ ɮɚɡ ɧɟ ɨɛɟɫɩɟɱɢɜɚɟɬ ɟɝɨ ɜɵɫɨɤɭɸ ɷɮɮɟɤɬɢɜɧɨɫɬɶ, ɟɫɥɢ 
ɝɢɞɪɨɞɢɧɚɦɢɱɟɫɤɢɣ ɪɟɠɢɦ ɧɟ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɡɚɞɚɱɟ ɩɨ ɫɭɲɤɟ ɞɚɧɧɨɝɨ 
ɦɚɬɟɪɢɚɥɚ. Ɇɵ ɬɪɚɤɬɭɟɦ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɤɚɤ ɫɨɱɟɬɚɧɢɟ ɬɪɟɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ: ɢɧɬɟɧɫɢɜɧɨɫɬɶ, 
ɷɤɨɧɨɦɢɱɧɨɫɬɶ, ɤɚɱɟɫɬɜɨ. ɉɨɷɬɨɦɭ ɫɭɬɶ ɚɤɬɢɜɧɨɝɨ ɝɢɞɪɨɞɢɧɚɦɢɱɟɫɤɨɝɨ ɪɟɠɢɦɚ ɧɟ ɫɬɨɥɶɤɨ 
ɜ ɢɧɬɟɧɫɢɜɧɨɫɬɢ, ɚ ɜ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɰɟɫɫɚ ɫ ɭɱɟɬɨɦ ɧɟ ɬɨɥɶɤɨ ɫɚɦɨɝɨ ɫɭɲɢɥɶɧɨɝɨ 
ɚɩɩɚɪɚɬɚ, ɧɨ ɢ ɜɫɟɣ ɫɭɲɢɥɶɧɨɣ ɭɫɬɚɧɨɜɤɢ ɜ ɰɟɥɨɦ. ɂɦɟɧɧɨ ɩɨɷɬɨɦɭ ɜ ɩɨɫɥɟɞɧɟɟ ɜɪɟɦɹ 
ɬɟɪɦɢɧ «ɚɤɬɢɜɧɵɣ ɝɢɞɪɨɞɢɧɚɦɢɱɟɫɤɢɣ ɪɟɠɢɦ» ɦɵ ɧɟɪɟɞɤɨ ɡɚɦɟɧɹɟɦ ɬɟɪɦɢɧɨɦ-

ɫɢɧɨɧɢɦɨɦ «ɷɮɮɟɤɬɢɜɧɵɣ ɝɢɞɪɨɞɢɧɚɦɢɱɟɫɤɢɣ ɪɟɠɢɦ» Д5-6].
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ɋɟɤɰɿɹ 2: Ɋɟɫɭɪɫɨɡɛɟɪɟɠɟɧɧɹ ɜ ɬɟɯɧɨɥɨɝɿʀ ɧɟɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ 
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ȼɕȻɈɊ ɗɎɎȿɄɌɂȼɇɈȽɈ ȽɂȾɊɈȾɂɇȺɆɂɑȿɋɄɈȽɈ ɊȿɀɂɆȺ ɋɍɒɄɂ ɇȺ 
ɈɋɇɈȼȿ ɗɄɋȿɊȽȿɌɂɑȿɋɄɈȽɈ ȺɇȺɅɂɁȺ 

ɋɚɠɢɧ ȼ.Ȼ., ɞ.ɬ.ɧ., ɩɪɨɮ., ɚɤɚɞɟɦɢɤ, ɋɚɠɢɧ Ȼ.ɋ., ɞ.ɬ.ɧ., ɩɪɨɮ., ɚɤɚɞɟɦɢɤ 

Ɋɨɫɫɢɣɫɤɢɣ ɢɧɜɟɫɬɢɰɢɨɧɧɨ-ɢɧɧɨɜɚɰɢɨɧɧɵɣ Ɏɨɧɞ «ɇɚɭɱɧɚɹ ɉɟɪɫɩɟɤɬɢɜɚ» 

Ɉɩɬɢɦɚɥɶɧɚɹ ɨɪɝɚɧɢɡɚɰɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɫɭɲɤɢ ɩɪɟɞɩɨɥɚɝɚɟɬ ɜɵɛɨɪ 
ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɨɝɨ (ɜ ɪɚɦɤɚɯ ɪɟɲɚɟɦɨɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɡɚɞɚɱɢ ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ ɤɨɧɤɪɟɬɧɨɝɨ ɜɵɫɭɲɢɜɚɟɦɨɝɨ ɦɚɬɟɪɢɚɥɚ) ɝɢɞɪɨɞɢɧɚɦɢɱɟɫɤɨɝɨ ɪɟɠɢɦɚ. 
ɇɚɦɢ ɪɚɡɪɚɛɨɬɚɧ ɦɟɬɨɞ ɫɪɚɜɧɢɬɟɥɶɧɨɣ ɨɰɟɧɤɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɝɢɞɪɨɞɢɧɚɦɢɱɟɫɤɢɯ 
ɪɟɠɢɦɨɜ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɷɤɫɟɪɝɟɬɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ ɩɨ ɜɟɥɢɱɢɧɟ ɷɤɫɟɪɝɟɬɢɱɟɫɤɢɯ 
ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɩɨɥɟɡɧɨɝɨ ɞɟɣɫɬɜɢɹ. ɗɬɨɬ ɦɟɬɨɞ ɩɨɡɜɨɥɹɟɬ ɩɪɚɜɢɥɶɧɨ ɜɵɛɪɚɬɶ 
ɝɢɞɪɨɞɢɧɚɦɢɱɟɫɤɢɣ ɪɟɠɢɦ ɫɭɲɤɢ.  

ɇɟɨɛɯɨɞɢɦɨ ɫɨɩɨɫɬɚɜɥɹɬɶ ɩɨɥɟɡɧɵɣ ɷɮɮɟɤɬ, ɩɨɥɭɱɚɟɦɵɣ ɜ ɪɟɡɭɥɶɬɚɬɟ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɷɮɮɟɤɬɢɜɧɵɯ ɝɢɞɪɨɞɢɧɚɦɢɱɟɫɤɢɯ ɪɟɠɢɦɨɜ, ɫ ɡɚɬɪɚɬɚɦɢ ɧɚ ɢɯ ɪɟɚɥɢɡɚɰɢɸ. ȼ ɤɚɱɟɫɬɜɟ 
ɩɨɤɚɡɚɬɟɥɹ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɟɝɨ ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɭɸ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɢɫɩɨɥɶɡɭɟɦɵɯ 
ɦɟɬɨɞɨɜ ɚɤɬɢɜɢɡɚɰɢɢ ɝɢɞɪɨɞɢɧɚɦɢɱɟɫɤɨɣ ɨɛɫɬɚɧɨɜɤɢ ɜ ɚɩɩɚɪɚɬɟ, ɰɟɥɟɫɨɨɛɪɚɡɧɨ 
ɢɫɩɨɥɶɡɨɜɚɬɶ ɨɬɧɨɲɟɧɢɟ ɷɤɫɟɪɝɟɬɢɱɟɫɤɢɯ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɩɨɥɟɡɧɨɝɨ ɞɟɣɫɬɜɢɹ ɞɨ ɢ ɩɨɫɥɟ 
ɩɪɢɦɟɧɟɧɢɹ ɭɤɚɡɚɧɧɵɯ ɦɟɬɨɞɨɜ ɢɥɢ ɞɥɹ ɚɥɶɬɟɪɧɚɬɢɜɧɵɯ ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɲɟɧɢɣ 
ɪɚɡɥɢɱɧɵɯ ɚɜɬɨɪɨɜ. ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɷɮɮɟɤɬɢɜɧɵɦ (ɩɪɢɦɟɧɢɬɟɥɶɧɨ ɤ ɤɨɧɤɪɟɬɧɨɦɭ 
ɦɚɬɟɪɢɚɥɭ ɢ ɚɩɩɚɪɚɬɭɪɧɨɦɭ ɨɮɨɪɦɥɟɧɢɸ) ɫɥɟɞɭɟɬ ɫɱɢɬɚɬɶ ɝɢɞɪɨɞɢɧɚɦɢɱɟɫɤɢɣ ɪɟɠɢɦ, 
ɞɥɹ ɤɨɬɨɪɨɝɨ ɭɤɚɡɚɧɧɵɣ ɩɨɤɚɡɚɬɟɥɶ ɞɨɫɬɢɝɚɟɬ ɧɚɢɛɨɥɶɲɟɝɨ ɡɧɚɱɟɧɢɹ. ɗɤɫɟɪɝɟɬɢɱɟɫɤɢɣ 
ɄɉȾ ɹɜɥɹɟɬɫɹ ɤɨɦɩɥɟɤɫɧɵɦ ɩɨɤɚɡɚɬɟɥɟɦ ɞɥɹ ɨɰɟɧɤɢ ɝɢɞɪɨɞɢɧɚɦɢɱɟɫɤɨɝɨ ɪɟɠɢɦɚ ɢ 
ɫɬɟɩɟɧɢ ɡɚɝɪɹɡɧɟɧɢɹ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɬɟɩɥɨɜɵɦɢ ɜɵɛɪɨɫɚɦɢ, ɤɨɬɨɪɵɟ ɯɚɪɚɤɬɟɪɢɡɭɸɬ 
ɷɤɨɥɨɝɢɱɟɫɤɭɸ ɱɢɫɬɨɬɭ ɫɭɲɢɥɶɧɨɣ ɭɫɬɚɧɨɜɤɢ. 

ɍɪɚɜɧɟɧɢɟ, ɫɜɹɡɵɜɚɸɳɟɟ ɷɤɫɟɪɝɟɬɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɳɢɯ 
ɦɚɬɟɪɢɚɥɶɧɵɯ ɩɨɬɨɤɨɜ, ɦɨɠɟɬ ɛɵɬɶ ɩɨɥɭɱɟɧɨ ɧɚ ɨɫɧɨɜɟ ɛɚɥɚɧɫɨɜɵɯ ɫɨɨɬɧɨɲɟɧɢɣ 

ɫɪɩмм tFWrhG    (1) 

ɫɪмм xFиG    (2) 

Ⱦɥɹ ɫɭɲɢɥɶɧɨɝɨ ɚɝɟɧɬɚ, ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɜ ɜɢɞɟ ɫɦɟɫɢ ɚɛɫɨɥɸɬɧɨɝɨ ɫɭɯɨɝɨ ɝɚɡɚ ɢ 
ɩɚɪɚ, ɧɚ ɨɫɧɨɜɟ ɡɚɤɨɧɚ ɚɞɞɢɬɢɜɧɨɫɬɢ ɦɨɠɧɨ ɡɚɩɢɫɚɬɶ 

ɫɩcc хhtch   (3) 

ɂɡ ɭɪɚɜɧɟɧɢɣ (1) - (3) ɫɥɟɞɭɟɬ 

ɩcɪɩcɪммc hхhx
c

F

ɫ
hGh 





 

 

(4) 

ȼɜɟɞɟɦ ɛɟɡɪɚɡɦɟɪɧɵɟ ɤɨɦɩɥɟɤɫɵ 

,/ɫLе    ,/ мc GGg    cGFn /  (5) 

Ʉɨɦɩɥɟɤɫ δО ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɫɨɨɬɧɨɲɟɧɢɟ ɬɟɩɥɨɜɵɯ ɩɨɬɨɤɨɜ, ɨɛɭɫɥɨɜɥɟɧɧɵɯ 
ɬɟɩɥɨɨɛɦɟɧɨɦ ɦɟɠɞɭ ɫɭɲɢɥɶɧɵɦ ɚɝɟɧɬɨɦ ɢ ɜɥɚɠɧɵɦ ɦɚɬɟɪɢɚɥɨɦ, ɢ ɬɟɩɥɨɬɨɣ, 
ɬɪɚɧɫɩɨɪɬɢɪɭɟɦɨɣ ɩɚɪɚɦɢ ɜɥɚɝɢ. Ȼɟɡɪɚɡɦɟɪɧɭɸ ɩɟɪɟɦɟɧɧɭɸ ɩɪɨɰɟɫɫɚ g ɦɨɠɧɨ 
ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɤɚɤ ɨɬɧɨɫɢɬɟɥɶɧɭɸ ɫɤɨɪɨɫɬɶ ɫɭɲɢɥɶɧɨɝɨ ɚɝɟɧɬɚ, n - ɤɚɤ ɚɧɚɥɨɝ ɱɢɫɥɚ 
ɟɞɢɧɢɰ ɩɟɪɟɧɨɫɚ ɩɨ ɝɚɡɨɜɨɣ ɮɚɡɟ. 

ɋ ɭɱɟɬɨɦ ɛɟɡɪɚɡɦɟɪɧɵɯ ɩɟɪɟɦɟɧɧɵɯ (5) ɭɪɚɜɧɟɧɢɟ (4) ɩɪɟɨɛɪɚɡɭɟɦ ɤ ɜɢɞɭ 
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1  

 

(6) 

 ɝɞɟ: Δɯɫɪ- ɫɪɟɞɧɹɹ ɞɜɢɠɭɳɚɹ ɫɢɥɚ ɩɪɨɰɟɫɫɚ ɦɚɫɫɨɩɟɪɟɧɨɫɚ; Δɯɫ- ɢɡɦɟɧɟɧɢɟ 
ɜɥɚɝɨɫɨɞɟɪɠɚɧɢɹ ɫɭɲɢɥɶɧɨɝɨ ɚɝɟɧɬɚ; α- ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɨɬɞɚɱɢ, ȼɬ/(ɦ2.ɝɪɚɞ); β- 

ɤɨɷɮɮɢɰɢɟɧɬ ɦɚɫɫɨɩɟɪɟɧɨɫɚ, ɤɝ/(ɦ2.ɫ), ccɪ tt  / . 

ɍɱɢɬɵɜɚɹ, ɱɬɨ ɜ ɫɭɲɢɥɶɧɨɣ ɭɫɬɚɧɨɜɤɟ ɫ ɚɤɬɢɜɧɵɦ ɝɢɞɪɨɞɢɧɚɦɢɱɟɫɤɢɦ ɪɟɠɢɦɨɦ 
ɧɚɢɛɨɥɶɲɢɦ ɢɡɦɟɧɟɧɢɹɦ ɩɨɞɜɟɪɝɚɟɬɫɹ ɬɟɪɦɢɱɟɫɤɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɷɤɫɟɪɝɢɢ 
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ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɳɢɯ ɩɨɬɨɤɨɜ, ɦɨɠɧɨ ɜɨɫɩɨɥɶɡɨɜɚɬɶɫɹ ɷɤɫɟɪɝɟɬɢɱɟɫɤɨɣ ɬɟɦɩɟɪɚɬɭɪɧɨɣ 
ɮɭɧɤɰɢɟɣ ɞɥɹ ɩɟɪɟɯɨɞɚ ɨɬ ɬɟɩɥɨɜɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɷɬɢɯ ɩɨɬɨɤɨɜ ɤ ɷɤɫɟɪɝɟɬɢɱɟɫɤɢɦ. ȼ  
ɷɬɨɦ ɫɥɭɱɚɟ ɢɡ ɭɪɚɜɧɟɧɢɹ (6) ɫɥɟɞɭɟɬ 
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ȼɯɨɞɹɳɢɟ ɜ ɫɨɨɬɧɨɲɟɧɢɟ (7) ɛɟɡɪɚɡɦɟɪɧɵɟ ɩɟɪɟɦɟɧɧɵɟ δО, n ɫɜɹɡɚɧɵ ɫ 
ɤɢɧɟɬɢɱɟɫɤɢɦɢ ɤɨɷɮɮɢɰɢɟɧɬɚɦɢ  ɢ . ɉɨɫɥɟɞɧɢɟ ɨɩɪɟɞɟɥɹɸɬɫɹ ɫɬɟɩɟɧɶɸ ɚɤɬɢɜɧɨɫɬɢ 
ɝɢɞɪɨɞɢɧɚɦɢɱɟɫɤɨɣ ɨɛɫɬɚɧɨɜɤɢ ɜ ɚɩɩɚɪɚɬɟ.  

ɋɨɨɬɧɨɲɟɧɢɟ (7) ɩɨɡɜɨɥɹɟɬ ɩɭɬɟɦ ɫɨɩɨɫɬɚɜɥɟɧɢɹ ɡɧɚɱɟɧɢɣ ɷɤɫɟɪɝɟɬɢɱɟɫɤɨɝɨ ɄɉȾ 
ɞɥɹ ɪɚɡɥɢɱɧɵɯ ɜɚɪɢɚɧɬɨɜ ɚɤɬɢɜɧɵɯ ɝɢɞɪɨɞɢɧɚɦɢɱɟɫɤɢɯ ɪɟɠɢɦɨɜ ɫɞɟɥɚɬɶ ɜɵɜɨɞ ɨ 
ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ ɩɪɨɢɡɜɟɞɟɧɧɵɯ ɷɧɟɪɝɨɡɚɬɪɚɬ, ɬɟɦ ɫɚɦɵɦ ɜɵɛɪɚɬɶ ɨɩɬɢɦɚɥɶɧɵɣ 
ɜɚɪɢɚɧɬ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɧɚɢɛɨɥɶɲɟɦɭ ɡɧɚɱɟɧɢɸ ɷɬɨɝɨ ɩɨɤɚɡɚɬɟɥɹ. 

Ⱦɥɹ ɛɨɥɟɟ ɩɨɥɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɭɲɢɥɶɧɨɣ ɭɫɬɚɧɨɜɤɢ ɧɟɨɛɯɨɞɢɦɨ ɜɜɟɫɬɢ ɜ 
ɩɨɤɚɡɚɬɟɥɶ e ɫɨɫɬɚɜɥɹɸɳɭɸ, ɭɱɢɬɵɜɚɸɳɭɸ ɷɧɟɪɝɨɡɚɬɪɚɬɵ, ɨɛɭɫɥɨɜɥɟɧɧɵɟ 
ɜɵɞɟɥɟɧɢɟɦ ɜɵɫɭɲɟɧɧɨɝɨ ɩɪɨɞɭɤɬɚ ɢɡ ɝɚɡɨɜɨɣ ɮɚɡɵ ɢɥɢ ɧɚ ɩɵɥɟɨɱɢɫɬɤɭ, ɧɟɡɚɜɢɫɢɦɨ 
ɨɬ ɬɨɝɨ, ɩɪɨɜɨɞɢɬɫɹ ɷɬɨ ɩɪɨɰɟɫɫ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ ɫɭɲɢɥɶɧɨɦ ɚɩɩɚɪɚɬɟ ɢɥɢ ɜɧɟ ɟɝɨ.  

Ɍɨɝɞɚ ɩɨɥɭɱɢɦ 
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Ʉɨɷɮɮɢɰɢɟɧɬɵ Ʉ1, Ʉ2 ɯɚɪɚɤɬɟɪɢɡɭɸɬ ɨɬɧɨɫɢɬɟɥɶɧɵɣ ɭɪɨɜɟɧɶ ɭɳɟɪɛɚ , ɧɚɧɨɫɢɦɨɝɨ 
ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɟ ɬɟɩɥɨɜɵɦɢ ɢ ɩɵɥɟɜɢɞɧɵɦɢ ɡɚɝɪɹɡɧɟɧɢɹɦɢ.  
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ɝɞɟ ɪɜɯ
, ɪ0, ɪ - ɞɚɜɥɟɧɢɟ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ: ɧɚ ɜɯɨɞɟ ɜ ɚɩɩɚɪɚɬ; ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 

ɢ ɝɢɞɪɚɜɥɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɚɩɩɚɪɚɬɚ.  
Ɋɟɡɭɥɶɬɚɬɵ ɷɤɫɟɪɝɟɬɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ ɩɨɤɚɡɵɜɚɸɬ, ɱɬɨ ɷɮɮɟɤɬɢɜɧɵɟ 

ɝɢɞɪɨɞɢɧɚɦɢɱɟɫɤɢɟ ɪɟɠɢɦɵ ɹɜɥɹɸɬɫɹ ɪɟɫɭɪɫɨɫɛɟɪɟɝɚɸɳɢɦɢ ɧɟ ɬɨɥɶɤɨ ɜ ɨɬɧɨɲɟɧɢɢ 
ɦɟɬɚɥɥɚ ɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɥɨɳɚɞɟɣ (ɡɚ ɫɱɟɬ ɦɚɥɵɯ ɪɚɡɦɟɪɨɜ ɚɩɩɚɪɚɬɨɜ), ɧɨ ɢ ɜ 
ɨɬɧɨɲɟɧɢɢ ɭɞɟɥɶɧɨɝɨ ɪɚɫɯɨɞɚ ɷɧɟɪɝɢɢ. Ɋɚɡɪɚɛɨɬɚɧɧɵɣ ɦɟɬɨɞ ɨɰɟɧɤɢ ɝɢɞɪɨɞɢɧɚɦɢɱɟɫɤɢɯ 
ɪɟɠɢɦɨɜ ɩɨɡɜɨɥɹɟɬ ɫɪɟɞɢ ɚɥɶɬɟɪɧɚɬɢɜɧɵɯ ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɲɟɧɢɣ ɜɵɛɪɚɬɶ ɨɛɴɟɤɬɢɜɧɨ 
ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɨɟ.  

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɚɜɬɨɪɚɦɢ ɫɬɪɚɬɟɝɢɢ ɜɵɛɨɪɚ ɪɚɰɢɨɧɚɥɶɧɨɝɨ 
ɚɩɩɚɪɚɬɭɪɧɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɮɨɪɦɥɟɧɢɹ ɩɪɨɰɟɫɫɚ ɫɭɲɤɢ (ɩɨɞɤɪɟɩɥɟɧɧɨɣ ɬɵɫɹɱɚɦɢ 
ɚɜɬɨɪɫɤɢɯ ɫɜɢɞɟɬɟɥɶɫɬɜ ɢ ɩɚɬɟɧɬɨɜ, ɫɨɬɧɹɦɢ ɭɫɩɟɲɧɨ ɡɚɳɢɳɟɧɧɵɯ ɤɚɧɞɢɞɚɬɫɤɢɯ ɢ 
ɞɨɤɬɨɪɫɤɢɯ ɞɢɫɫɟɪɬɚɰɢɣ) ɫɨɤɪɚɳɚɟɬ ɬɪɚɞɢɰɢɨɧɧɭɸ ɩɪɨɰɟɞɭɪɭ ɪɚɡɪɚɛɨɬɤɢ ɭɫɬɚɧɨɜɤɢ ɞɥɹ 
ɫɭɲɤɢ ɜ 10-100 ɪɚɡ ɩɨ ɡɚɬɪɚɬɚɦ ɜɪɟɦɟɧɢ, ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɥɨɳɚɞɟɣ ɢɥɢ ɮɢɧɚɧɫɨɜɵɦ 
ɡɚɬɪɚɬɚɦ. ȼ ɰɟɥɨɦ ɪɹɞɟ ɫɥɭɱɚɟɜ ɭɞɚɟɬɫɹ ɩɨɞɨɛɪɚɬɶ ɷɮɮɟɤɬɢɜɧɵɣ ɚɩɩɚɪɚɬ ɛɭɤɜɚɥɶɧɨ ɡɚ 
ɧɟɫɤɨɥɶɤɨ ɞɧɟɣ, ɢɡɛɟɠɚɜ ɦɧɨɝɨɦɟɫɹɱɧɨɣ ɩɪɨɰɟɞɭɪɵ (ɞɨ 15-20 ɦɟɫɹɰɟɜ) ɢɫɫɥɟɞɨɜɚɧɢɣ ɧɚ 
ɥɚɛɨɪɚɬɨɪɧɵɯ, ɡɚɬɟɦ – ɧɚ ɩɢɥɨɬɧɵɯ, ɚ ɞɚɥɟɟ – ɩɨɥɭɩɪɨɦɵɲɥɟɧɧɵɯ ɚɩɩɚɪɚɬɚɯ. ȼɚɠɧɨ 
ɩɨɞɱɟɪɤɧɭɬɶ, ɱɬɨ ɪɟɤɨɦɟɧɞɭɟɦɵɟ ɚɩɩɚɪɚɬɵ ɨɬɧɨɫɹɬɫɹ ɤ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɦ (ɪɚɛɨɱɢɟ 
ɱɟɪɬɟɠɢ ɢ ɢɡɝɨɬɨɜɥɟɧɢɟ ɬɚɤɠɟ ɜɩɨɥɧɟ ɞɨɫɬɭɩɧɵ). Ɋɟɤɨɦɟɧɞɨɜɚɧɧɵɟ ɚɩɩɚɪɚɬɵ (ɩɪɢ 
ɧɟɨɛɯɨɞɢɦɨɫɬɢ (ɫɬɪɚɬɟɝɢɹ ɩɨɡɜɨɥɹɟɬ ɢ ɷɬɨ) – ɦɧɨɝɨɮɭɧɤɰɢɨɧɚɥɶɧɵɟ, ɫɨɜɦɟɳɚɸɳɢɟ 
ɫɭɲɤɭ ɫ ɩɵɥɟɭɥɚɜɥɢɜɚɧɢɟɦ) ɹɜɥɹɸɬɫɹ ɪɟɫɭɪɫɨ-ɷɧɟɪɝɨɫɛɟɪɟɝɚɸɳɢɦɢ, ɫɩɨɫɨɛɫɬɜɭɸɳɢɦɢ 
ɫɧɢɠɟɧɢɸ ɬɟɯɧɨɝɟɧɧɨɣ ɧɚɝɪɭɡɤɢ ɧɚ ɩɪɢɪɨɞɭ.   
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SYNTHESIS AІD CHEMICAL ІATURE ЇF CШ(ȱȱ)-MЧ(ȱȱ) 
AQUAPHOSPHATECOMPLEXES  

Schnurenko A. M., Antraptseva N. M. Dr.chem. sciences, Prof. 

National University of Life and Environmental Sciences of Ukraine, Kyiv, Ukraine 

IЧНТЯТНЮКХ МШЛКХЭ (ȱȱ) КЧН ЦКЧРКЧОЬО (ȱȱ) НТЩСШЬЩСКЭОЬ КЫО ЮЬОН КЬ К ЛКЬТЬ ШП ЯКЫТШЮЬ 
modern materials: luminescent materials, catalysts of organic synthesis, pigments, heat-

sensitive paints, corrosion-ЫОЬТЬЭКЧЭ МШКЭТЧРЬ ОЭМ. UЬО ПШЫ ЭСТЬ ЬШХТН ЬШХЮЭТШЧ ШП ωШ (ȱȱ) КЧН εЧ 
(ȱȱ) НТЩСШЬЩСКЭОЬ, ЭСО МШЧЭОЧЭЬ ШП МКЭТШЧЬ ТЧ ЭСОЦ МКЧ ЛО МСКЧРОН ТЧ ЭСО ЬОЭ ХТЦТЭЬ is 

ЩОЫЬЩОМЭТЯО. IЭ аТХХ КХХШа ЭШ МЫОКЭО ЦКЭОЫТКХЬ аТЭС К ПШЫОМКЬЭ МШЦЩХОб ШП ТЦЩЫШЯОН ЩСвЬТМɨ-

chemical and production characteristics.  

The purpose of the present work is synthesis of a new solid solution of hydrated cobalt 

(ȱȱ) КЧН ЦКЧРКЧОЬО (ȱȱ) НТЩСШЬЩhates and determination their chemical nature. 

⸱СО ЬШХТН ЬШХЮЭТШЧ ШП МШЦЩШЬТЭТШЧ ɋɨ2-ɯɆЧɯɊ2O7·6H2O for the first time is synthesized 

Лв ТЧЭОЫКМЭТШЧ ШП ЦТбЭЮЫО ШП аКЭОЫ ЬШХЮЭТШЧЬ ШП МШЛКХЭ(ȱȱ) КЧН ЦКЧРКЧОЬО(ȱȱ) ЬЮХПКЭОЬ аТЭС 
solution of potassium diphosphate. The most significant parameters of their synthesis as it 

has been established, are: a ratio in composition of initial solutions n = P2O7
4-/ɋɨ2+

, Mn
2+

 = 

0,25 КЧН K = ɋɨ2+
/Mn

2+
 = 19,0 ≤ K ≤ 49,0; concentration of initial solutions – 0,05–0,1 

mole/l; duration of contact of a solidphase with a mother solution – on achievement of 

equilibrium; temperature range – 293–298 K. 

АТЭС ЮЬО ШП К МШЦЩХОб ШП МСОЦТМКХ КЧН ЩСвЬТМɨ-chemical methods of research it is 

ОЬЭКЛХТЬСОН, ЭСКЭ ɋɨ2-ɯɆЧɯɊ2O7·6H2O according to the chemical nature is the limited solid 

solution of replacement, which area of homogeneity (x) change from 0 up to 0,23.  

ɋɨ2-ɯɆЧɯɊ2O7·6H2O (0 < ɯ ≤ 0,23) ТЬ ПШЫЦОН ШаТЧР ЭШ ТЬШЦШЫЩСШЮЬ ЬЮЛЬЭТЭЮЭТШЧ ωШ(ȱȱ) ШЧ 
εЧ(ȱȱ) ТЧ ШМЭКСОНЫШЧЬ ɋɨ–Ɉ6 of diphosphate-ЦКЭЫТб ɋɨ2P2O7·6H2O. A coordination 

ОЧЯТЫШЧЦОЧЭ ωШ(ȱȱ) ТЧМХЮНОЬ ПШЮЫ ШбвРОЧ КЭШЦЬ ЭШ ПШЮЫ ЦШХОМЮХОЬ ɇ2Ɉ КЧН ЭаШ ШбвРОЧ 
atoms of diphosphates tetrahedrons.  

Composition of a saturated solid solution conform to diphosphate 

Co1.77Mn0.23P2O7·6H2O, which contains 26,18 % mas. of cobalt and 3,47 % mas. of 

ЦКЧРКЧОЬО. ⸱СО КЭЭОЦЩЭ ЭШ ЬЮЛЬЭТЭЮЭО ТЧ МЫвЬЭКХХТЧО ЬЭЫЮМЭЮЫО ШП ɋɨ2P2O7·6H2O more than 

26,18 % mas. Co(II) on Mn(II) leads to formation of a mechanical mixture of two crystal 

phases – saturate solid solution Co1.77Mn0.23P2O7·6H2O and a phase of structure 

Mn2P2O7·5H2O.  

By X-ray diffraction measurement of diphosphates of solid solution it is established, 

that they crystallized in monoclinic system (space group Ɋ21/n) and they are structural 

КЧКХШРЮОЬ ɋɨ2P2O7·6H2O. ParameterЬ КЧН ЯШХЮЦО ШП ОХОЦОЧЭКЫв МОХХ ɋɨ2-ɯɆЧɯɊ2O7·6H2O (0 

< ɯ ≤ 0,23) КЫО ТЧМЫОКЬОН ТЧ ЩЫШЩШЫЭТШЧ ЭШ ЬЮЛЬЭТЭЮЭТШЧ ωШ (ȱȱ) ШЧ εЧ (ȱȱ) ТЧ КММШЫНКЧМО аТЭС 
ЯКХЮОЬ ШП ОППТМТОЧЭ ТШЧТМ ЫКНТЮЬОЬ ɋɨ2+

 (0.088 nm) and Mn
2+

 (0.097 nm).  

The influence of the cation nature on energy of hydrogen bonds which are realized in 

structure of diphosphates solid solution is appreciated. It is shown, that in proportion to 

ЬЮЛЬЭТЭЮЭТШЧ ωШ(ȱȱ) ТЧ ЬЭЫЮМЭЮЫО ωШ2P2O7·6H2O value of energy of H-bonds is decreased. So, 

energy of the strongest H-ЛШЧНЬ ПШЫ ɋɨ2P2O7·6H2O is 45,0 kJ/mole. For saturated solid 

solution Co1.77Mn0.23P2O7·6H2O it decreases up to 42,7 kJ/mole.  

The influence of the cation nature on diphosphate anion is displayed in change of 

КЧРХО ШП ЛЫТНРО ЛШЧН Ɋ – O – Ɋ аСТМС МШЧЧОМЭЬ ЭОЭЫКСОНЫШЧЬ ɊɈ4 through the general oxygen 

КЭШЦ. FШЫ НТЩСШЬЩСКЭОЬ ШП ЬОЫТОЬ ɋɨ2P2O7·6H2O, Co1.80Mn0.20P2O7·6H2O and 

Co1.77Mn0.23P2O7·6H2Ї ЯКХЮОЬ ∆ (ЭСО ЯКХЮО ∆ = Дɧas-ɧs (PЇP)Ж / Дɧas + ɧs (POP)] utilized for 

an estimation of change of angle POP) are 10,94, 11,02 and 11,08 %. Such changes of value 

∆ МСКЫКМЭОЫТгО ЭСО РЫКНЮКХ ТЧМЫОКЬО ШП КЧРХО PЇP КЧН ТЧМЫОКЬО ШП ЬвЦЦОЭЫв ЮЧЬвЦЦОЭЫТМКХ 
Ɋ2Ɉ7

4-
 anions. 
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ɊȿɋɍɊɋɈɁȻȿɊȱȽȺɘɑɂɃ ɋɂɇɌȿɁ ɌȼȿɊȾɈȽɈ ɊɈɁɑɂɇɍ ɄɈȻȺɅɖɌɍ(II) ȱ 

ɄɍɉɊɍɆɍ(II) ɋȿɊȿȾɇȱɏ ɎɈɋɎȺɌȱȼ ɈɄɌȺȽȱȾɊȺɌȱȼ 
Ⱥɧɬɪɚɩɰɟɜɚ ɇ. Ɇ. ɞ.ɯ.ɧ., ɩɪɨɮ., Ȼɟɝɚɥɶ Ɇ.Ɇ. 

ɇɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɛɿɨɪɟɫɭɪɫɿɜ ɿ ɩɪɢɪɨɞɨɤɨɪɢɫɬɭɜɚɧɧɹ ɍɤɪɚʀɧɢ 

Ɋɨɛɨɬɭ ɜɢɤɨɧɚɧɨ ɜ ɩɥɚɧɿ ɪɨɡɲɢɪɟɧɧɹ ɚɫɨɪɬɢɦɟɧɬɭ ɬɜɟɪɞɢɯ ɪɨɡɱɢɧɿɜ ɮɨɫɮɚɬɿɜ 
ɞɜɨɜɚɥɟɧɬɧɢɯ ɦɟɬɚɥɿɜ, ɹɤɿ ɜɨɥɨɞɿɸɬɶ ɩɨɤɪɚɳɟɧɢɦɢ ɮɿɡɢɤɨ-ɯɿɦɿɱɧɢɦɢ ɜɥɚɫɬɢɜɨɫɬɹɦɢ ɭ 

ɩɨɪɿɜɧɹɧɧɿ ɡ ɩɪɨɫɬɢɦɢ ɫɨɥɹɦɢ Д1Ж.  
Ɇɟɬɚ ɰɿєʀ ɪɨɛɨɬɢ – ɜɢɡɧɚɱɢɬɢ ɭɦɨɜɢ ɫɢɧɬɟɡɭ ɬɜɟɪɞɨɝɨ ɪɨɡɱɢɧɭ ɤɨɛɚɥɶɬɭ(II) ɿ 

ɤɭɩɪɭɦɭ(ȱȱ) ɫɟɪɟɞɧɿɯ ɮɨɫɮɚɬɿɜ ɨɤɬɚɝɿɞɪɚɬɿɜ ɡɚ ɦɿɧɿɦɚɥɶɧɢɯ ɜɢɬɪɚɬ ɫɢɪɨɜɢɧɢ. 
Ⱦɥɹ ɜɢɛɨɪɭ ɦɟɬɨɞɭ ɫɢɧɬɟɡɭ, ɳɨ ɡɚɛɟɡɩɟɱɢɬɶ ɟɤɨɧɨɦɧɿ ɜɢɬɪɚɬɢ ɜɢɯɿɞɧɨʀ ɫɢɪɨɜɢɧɢ, 

ɜɢɜɱɚɥɢ ɦɨɠɥɢɜɿɫɬɶ ɭɬɜɨɪɟɧɧɹ ɬɜɟɪɞɨɝɨ ɪɨɡɱɢɧɭ ɫɩɿɥɶɧɢɦ ɨɫɚɞɠɟɧɧɹɦ ɤɚɬɿɨɧɿɜ ɋɨ2+
 ɿ 

ɋu
2+

 ɞɜɨɦɚ ɪɿɡɧɢɦɢ ɦɟɬɨɞɚɦɢ. ɉɟɪɲɢɣ ɡ ɧɢɯ ɩɟɪɟɞɛɚɱɚɜ ɝɨɦɨɝɟɧɧɭ ɜɡɚєɦɨɞɿɸ ɜɨɞɧɢɯ 
ɪɨɡɱɢɧɿɜ ʀɯ ɫɨɥɟɣ (ɯɥɨɪɢɞɿɜ, ɫɭɥɶɮɚɬɿɜ) ɿ ɨɫɚɞɠɭɜɚɱɚ Na2HPO4, Na3PO4 ɚɛɨ ʀɯ ɫɭɦɿɲ. 
Ⱦɪɭɝɢɣ – ɝɟɬɟɪɨɝɟɧɧɭ ɜɡɚєɦɨɞɿɸ ɝɨɦɨɝɟɧɿɡɨɜɚɧɨʀ ɦɟɯɚɧɿɱɧɨʀ ɫɭɦɿɲɿ ɤɨɛɚɥɶɬɭ(II) ɿ 
ɤɭɩɪɭɦɭ(ȱȱ) ɝɿɞɪɨɤɫɨɤɚɪɛɨɧɚɬɿɜ  ɡ ɪɨɡɱɢɧɨɦ ɮɨɫɮɚɬɧɨʀ ɤɢɫɥɨɬɢ ɩɪɢ ɮɿɤɫɨɜɚɧɢɯ 
ɡɧɚɱɟɧɧɹɯ ɤɨɧɰɟɧɬɪɚɰɿʀ ɣɨɧɿɜ ɝɿɞɪɨɝɟɧɭ ɿ ɬɟɦɩɟɪɚɬɭɪɢ, ɚɧɚɥɨɝɿɱɧɨ ɨɩɢɫɚɧɨɦɭ ɜ Д2Ж. 

Ⱦɥɹ ɿɞɟɧɬɢɮɿɤɚɰɿʀ ɮɨɫɮɚɬɿɜ ɜɢɤɨɪɢɫɬɨɜɭɜɚɥɢ ɯɿɦɿɱɧɢɣ, ɪɟɧɬɝɟɧɨɮɚɡɨɜɢɣ ɬɚ ȱɑ 
ɫɩɟɤɬɪɨɫɤɨɩɿɱɧɢɣ ɦɟɬɨɞɢ ɚɧɚɥɿɡɭ. 

Ɂɝɿɞɧɨ ɡ ɨɬɪɢɦɚɧɢɦɢ ɪɟɡɭɥɶɬɚɬɚɦɢ, ɞɥɹ ɫɢɧɬɟɡɭ ɬɜɟɪɞɨɝɨ ɪɨɡɱɢɧɭ ɤɨɛɚɥɶɬɭ(II) ɿ 
ɤɭɩɪɭɦɭ(ȱȱ) ɮɨɫɮɚɬɿɜ, ɹɤ ɧɚɣɛɿɥɶɲ ɬɟɯɧɨɥɨɝɿɱɧɢɣ, ɛɭɜ ɨɛɪɚɧɢɣ ɞɪɭɝɿɣ ɦɟɬɨɞ, ɹɤɢɣ 
ɜɿɞɪɿɡɧɹєɬɶɫɹ ɩɪɨɫɬɨɬɨɸ ɜɢɤɨɧɚɧɧɹ, ɦɟɧɲɢɦɢ ɜɢɬɪɚɬɚɦɢ ɜɢɯɿɞɧɢɯ ɪɟɚɝɟɧɬɿɜ, ɚ ɬɚɤɨɠ 
ɞɨɡɜɨɥɹє ɜɚɪɿɸɜɚɬɢ ɜ ɲɢɪɨɤɢɯ ɦɟɠɚɯ ɪɇ ɨɫɚɞɠɟɧɧɹ ɿ ɨɛɥɚɫɬɿ ɝɨɦɨɝɟɧɧɨɫɬɿ ɬɜɟɪɞɨɝɨ 
ɪɨɡɱɢɧɭ. 

Ⱦɥɹ ɡ’ɹɫɭɜɚɧɧɹ ɨɩɬɢɦɚɥɶɧɢɯ ɭɦɨɜ ɫɢɧɬɟɡɭ ɬɜɟɪɞɨɝɨ ɪɨɡɱɢɧɭ ɮɨɫɮɚɬɿɜ ɤɨɛɚɥɶɬɭ(II) 
ɿ ɤɭɩɪɭɦɭ(ȱȱ) ɜ ɨɤɪɟɦɢɯ ɫɟɪɿɹɯ ɞɨɫɥɿɞɿɜ ɜɢɡɧɚɱɚɥɢ ɡɚɥɟɠɧɿɫɬɶ ɫɤɥɚɞɭ ɬɜɟɪɞɨʀ ɮɚɡɢ ɜɿɞ 
ɬɚɤɢɯ ɩɚɪɚɦɟɬɪɿɜ ɩɪɨɰɟɫɭ, ɹɤ: ɪɇ ɨɫɚɞɠɟɧɧɹ (ɜ ɦɟɠɚɯ 2.7–3.4), ɬɟɦɩɟɪɚɬɭɪɚ (25–75

0ɋ), 
ɤɨɧɰɟɧɬɪɚɰɿɹ ɇ3ɊɈ4 (30–87%), ɫɩɿɜɜɿɞɧɨɲɟɧɧɹ Cɨ/Cu (Ʉ) ɜ ɫɤɥɚɞɿ ɜɢɯɿɞɧɢɯ ɪɟɚɝɟɧɬɿɜ 
(0–100% ɦɨɥɶɧ.). 

Ⱥɧɚɥɿɡɭɸɱɢ ɨɬɪɢɦɚɧɿ ɡɚɥɟɠɧɨɫɬɿ ɫɩɿɥɶɧɟ ɨɫɚɞɠɟɧɧɹ ɫɟɪɟɞɧɿɯ ɮɨɫɮɚɬɿɜ 
ɤɨɛɚɥɶɬɭ(II) ɿ ɤɭɩɪɭɦɭ(ȱȱ) ɜɢɤɨɧɭɜɚɥɢ ɡɚ ɬɚɤɢɯ ɭɦɨɜ: ɪɇ 3.1, ɬɟɦɩɟɪɚɬɭɪɚ 450ɋ, 55% 
ɪɨɡɱɢɧ ɇ3ɊɈ4, ɜɿɞɧɨɜɧɢɤ 25-30% ɪɨɡɱɢɧ ɇ2Ɉ2. Ɋɟɡɭɥɶɬɚɬɢ ɯɿɦɿɱɧɨɝɨ ɚɧɚɥɿɡɭ 
ɨɞɟɪɠɚɧɢɯ ɮɨɫɮɚɬɿɜ ɿ ʀɯ ɿɞɟɧɬɢɮɿɤɚɰɿɸ ɧɚɜɟɞɟɧɨ ɜ ɬɚɛɥ. 

Ɍɚɛɥɢɰɹ.  ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɬɜɟɪɞɨɝɨ ɪɨɡɱɢɧɭ ɡɚɝɚɥɶɧɨʀ ɮɨɪɦɭɥɢ ɋɨ3-ɯCux(PO4)2·8H2Ɉ  
Ʉ =  

Co/Cu, 

ɦɨɥɶɧɟ 

ɋɤɥɚɞ ɬɜɟɪɞɨʀ ɮɚɡɢ 

% ɦɚɫ. (ɭ ɩɟɪɟɪɚɯɭɧɤɭ ɧɚ ɨɤɫɢɞɢ) ɏɢɦɿɱɧɢɣ  
Co  Cu P H2O 

70,00 43,70 0,31 27,80 28,19 Co2,98Cu0,02(PO4)2·8H2O 

30,00 42,50 1,56 27,76 28,18 Co2,9Cu0,1(PO4)2·8H2O 

15,00 41,00 3,11 27,73 28,16 Co2,8Cu0,2(PO4)2·8H2O 

9,00 39,49 4,66 27,71 28,14 Co2,7Cu0,3(PO4)2·8H2O 

5,00 36,50 7,75 27,67 28,08 Co2,5Cu0,5(PO4)2·8H2O 

3,00 33,52 10,83 27,61 28,03 Co2,3Cu0,7(PO4)2·8H2O 

2,50 30,56 13,91 27,58 27,95 Co2,1Cu0,9(PO4)2·8H2O 

2,00 29,07 15,44 27,55 27,94 Co2,0Cu1,0(PO4)2·8H2O 

1,00 26.45 19.16 31.37 23.02 Co2,0Cu1,0(PO4)2·8H2O +  

Cu3(PO4)2·3H2O 

Ɂɝɿɞɧɨ ɡ ɞɚɧɢɦɢ ɬɚɛɥ., ɯɿɦɿɱɧɢɣ ɫɤɥɚɞ ɮɨɫɮɚɬɿɜ ɦɨɠɥɢɜɨ ɤɟɪɨɜɚɧɨ ɡɦɿɧɸɜɚɬɢ ɜ 

ɲɢɪɨɤɢɯ ɦɟɠɚɯ, ɜɚɪɿɸɸɱɢ ɞɥɹ ɰɶɨɝɨ ɩɿɞ ɱɚɫ ɫɢɧɬɟɡɭ ɫɩɿɜɜɿɞɧɨɲɟɧɧɹ ɤɚɬɿɨɧɿɜ ɭ ɫɤɥɚɞɿ 
ɜɢɯɿɞɧɢɯ ɝɿɞɪɨɤɫɨɤɚɪɛɨɧɚɬɿɜ (ɬɚɛɥ). 
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ɇɚ ɩɿɞɫɬɚɜɿ ɤɨɪɟɥɹɰɿɣ, ɜɫɬɚɧɨɜɥɟɧɢɯ ɦɿɠ ɭɦɨɜɚɦɢ ɨɫɚɞɠɟɧɧɹ, ɫɤɥɚɞɨɦ ɿ ɮɿɡɢɤɨ-

ɯɿɦɿɱɧɢɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ ɫɢɧɬɟɡɨɜɚɧɨɝɨ ɬɜɟɪɞɨɝɨ ɪɨɡɱɢɧɭ, ɜɢɡɧɚɱɟɧɨ ɨɩɬɢɦɚɥɶɧɿ 
ɭɦɨɜɢ ɪɟɚɥɿɡɚɰɿʀ ɣɨɝɨ ɪɟɫɭɪɫɨɡɛɟɪɿɝɚɸɱɨɝɨ ɫɢɧɬɟɡɭ. 
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ȼɂɁɇȺɑȿɇɇə ɈɉɌɂɆȺɅɖɇɂɏ ɍɆɈȼ ɈȾȿɊɀȺɇɇə ɈɅȱȽɈɎɈɋɎȺɌȱȼ 

Co(ȱȱ)-Mg ɄɈɇɄɊȿɌɇɈȽɈ ȺɇȱɈɇɇɈȽɈ ɋɄɅȺȾɍ  
Ⱥɧɬɪɚɩɰɟɜɚ ɇ. Ɇ.1 ɞ.ɯ.ɧ., ɩɪɨɮ., Ʉɨɜɚɥɶ Ʌ.Ȼ.2 ɤ.ɯ.ɧ., ɫ.ɧ.ɫ., ɒɢɥɿɧ Ȼ.ɋ.1 

1ɇɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɛɿɨɪɟɫɭɪɫɿɜ ɿ ɩɪɢɪɨɞɨɤɨɪɢɫɬɭɜɚɧɧɹ ɍɤɪɚʀɧɢ 
2Іɧɫɬɢɬɭɬ ɡɚɝɚɥɶɧɨʀ ɬɚ ɧɟɨɪɝɚɧɿɱɧɨʀ ɯɿɦɿʀ ɿɦ. ȼ. І. ȼɟɪɧɚɞɫɶɤɨɝɨ ɇȺɇ ɍɤɪɚʀɧɢ 

Ʉɨɧɞɟɧɫɨɜɚɧɿ ɮɨɫɮɚɬɢ ɡ ɥɿɧɿɣɧɨɸ ɛɭɞɨɜɨɸ ɚɧɿɨɧɭ, ɳɨ ɦɿɫɬɹɬɶ ɨɞɧɨɱɚɫɧɨ ɞɜɚ ɪɿɡɧɿ 
ɤɚɬɿɨɧɢ, ɜɦɿɫɬ ɹɤɢɯ ɦɨɠɧɚ ɤɟɪɨɜɚɧɨ ɡɦɿɧɸɜɚɬɢ, ɜɨɥɨɞɿɸɬɶ ɬɟɯɧɿɱɧɨ ɰɿɧɧɢɦɢ 
ɜɥɚɫɬɢɜɨɫɬɹɦɢ. ȼɿɞɨɦɨ ɞɟɤɿɥɶɤɚ ɫɩɨɫɨɛɿɜ ʀɯ ɨɞɟɪɠɚɧɧɹ, ɧɚɣɛɿɥɶɲ ɬɟɯɧɨɥɨɝɿɱɧɢɦ ɡ ɹɤɢɯ 
ɜɢɡɧɚɧɨ ɜɢɩɚɥɸɜɚɧɧɹ ɜɿɞɩɨɜɿɞɧɢɯ ɤɪɢɫɬɚɥɨɝɿɞɪɚɬɿɜ ɜ ɿɡɨɬɟɪɦɿɱɧɢɯ ɭɦɨɜɚɯ. Ɍɚɤɿ ɞɚɧɿ ɩɪɨ 
ɬɟɪɦɨɨɛɪɨɛɤɭ ɋɨ1-ɯMgɯ(H2PO4)2·2H2Ї ɜ ɥɿɬɟɪɚɬɭɪɿ ɜɿɞɫɭɬɧɿ.  

Ɇɟɬɚ ɞɚɧɨʀ ɪɨɛɨɬɢ – ɜɫɬɚɧɨɜɢɬɢ ɨɩɬɢɦɚɥɶɧɿ ɭɦɨɜɢ ɨɞɟɪɠɚɧɧɹ ɨɥɿɝɨɮɨɫɮɚɬɿɜ Co(ȱȱ)-
Mg ɤɨɧɤɪɟɬɧɨɝɨ ɚɧɿɨɧɧɨɝɨ ɫɤɥɚɞɭ ɜɢɩɚɥɸɜɚɧɧɹɦ ɜ ɿɡɨɬɟɪɦɿɱɧɢɯ ɭɦɨɜɚɯ 
ɞɢɝɿɞɪɨɝɟɧɮɨɫɮɚɬɿɜ ɬɜɟɪɞɨɝɨ ɪɨɡɱɢɧɭ ɋɨ1-ɯMgɯ(H2PO4)2·2H2Ї (0<ɯ<1.0). 

ȼ ɹɤɨɫɬɿ ɨɫɧɨɜɧɨɝɨ ɨɛ’єɤɬɭ ɞɨɫɥɿɞɠɟɧɧɹ ɜɢɤɨɪɢɫɬɨɜɭɜɚɥɢ ɞɢɝɿɞɪɨɝɟɧɮɨɫɮɚɬ ɫɤɥɚɞɭ 
ɋɨ0.5Mg0.5(H2PO4)2·2H2Ї. Ƀɨɝɨ ɨɬɪɢɦɭɜɚɥɢ ɜɡɚєɦɨɞɿєɸ ɫɭɦɿɲɿ ɤɨɛɚɥɶɬɭ(ȱȱ) ɿ ɦɚɝɧɿɸ 
ɝɿɞɪɨɤɫɨɤɚɪɛɨɧɚɬɿɜ ɡ 87% ɪɨɡɱɢɧɨɦ ɮɨɫɮɚɬɧɨʀ ɤɢɫɥɨɬɢ. Ɍɟɪɦɨɨɛɪɨɛɤɭ ɜɢɤɨɧɭɜɚɥɢ ɜ 
ɿɧɬɟɪɜɚɥɿ 100-350°ɋ (± 2), ɜɢɬɪɢɦɭɸɱɢ ɡɪɚɡɨɤ ɩɪɢ ɡɚɞɚɧɿɣ ɬɟɦɩɟɪɚɬɭɪɿ ɩɪɨɬɹɝɨɦ 0.5, 1.5, 
3.0, 5.0 ɿ 7.0 ɝɨɞɢɧ. ȼ ɩɪɨɞɭɤɬɚɯ ɜɢɩɚɥɸɜɚɧɧɹ ɜɢɡɧɚɱɚɥɢ ɚɧɿɨɧɧɢɣ ɫɤɥɚɞ ɡ ɤɿɥɶɤɿɫɧɨɸ 
ɨɰɿɧɤɨɸ ɜɦɿɫɬɭ ɤɨɠɧɨɝɨ ɡ ɩɨɥɿɦɟɪɧɢɯ ɮɨɫɮɚɬɿɜ ɿ ɜɿɥɶɧɢɯ ɮɨɫɮɚɬɧɢɯ ɤɢɫɥɨɬ.  

Ɉɞɟɪɠɚɧɿ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɿ ɞɚɧɿ ɫɜɿɞɱɢɬɶ ɩɪɨ ɬɟ, ɳɨ ɤɨɧɞɟɧɫɚɰɿɹ ɦɨɧɨɮɨɫɮɚɬɧɨɝɨ 
ɚɧɿɨɧɚ ɩɨɱɢɧɚєɬɶɫɹ ɭ ɪɚɡɿ ɜɢɩɚɥɸɜɚɧɧɹ ɋɨ0.5Mg0.5(H2PO4)2·2H2Ї ɡɚ ɭɦɨɜ 150°ɋ. 
ȼɢɬɪɢɦɭɸɱɢ ɡɪɚɡɨɤ ɩɪɨɬɹɝɨɦ 0.5 ɝɨɞɢɧ ɦɨɠɧɚ ɨɬɪɢɦɚɬɢ ɨɥɿɝɨɦɟɪɢ ɡɿ ɫɬɭɩɟɧɟɦ 
ɩɨɥɿɤɨɧɞɟɧɫɚɰɿʀ n = 2–3 (ɪɢɫ.).  

Ɋɢɫ. – Ɂɚɥɟɠɧɿɫɬɶ ɜɦɿɫɬɭ ɨɥɿɝɨɮɨɫɮɚɬɿɜ ɜ ɩɪɨɞɭɤɬɚɯ ɜɢɩɚɥɸɜɚɧɧɹ 
ɋɨ0.5Mg0.5(H2PO4)2·2H2Ї: ɚ – ɜɿɞ ɬɟɦɩɟɪɚɬɭɪɢ (ɬɪɢɜɚɥɿɫɬɶ ɜɢɩɚɥɸɜɚɧɧɹ 0.5 ɝɨɞɢɧ); ɛ – 

ɜɿɞ ɬɪɢɜɚɥɨɫɬɿ ɬɟɪɦɨɨɛɪɨɛɤɢ (ɬɟɦɩɟɪɚɬɭɪɚ 2250ɋ) 1 – ɞɢ-, 2 – ɬɪɢ-, 3 – ɬɟɬɪɚ-, 4 – 

ɩɟɧɬɚ-, 5 – ɝɟɤɫɚ-, 6 – ɝɟɩɬɚɮɨɫɮɚɬ; ɜ – ɡɚɥɟɠɧɿɫɬɶ ɜɦɿɫɬɭ ɜɿɥɶɧɢɯ ɮɨɫɮɚɬɧɢɯ ɤɢɫɥɨɬ ɜɿɞ 
ɬɪɢɜɚɥɨɫɬɿ ɜɢɩɚɥɸɜɚɧɧɹ 1 – 0.5,  2 – 1.5, 3 – 3.0, 4 – 7.0 ɝɨɞɢɧ. 
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ɉɿɞ ɱɚɫ ɡɛɿɥɶɲɟɧɧɹ ɬɪɢɜɚɥɨɫɬɿ ɜɢɩɚɥɭ ɞɨ 7 ɝɨɞɢɧ ɡɛɿɥɶɲɭєɬɶɫɹ ɹɤ ɫɬɭɩɿɧɶ 
ɩɨɥɿɤɨɧɞɟɧɫɚɰɿʀ ɨɥɿɝɨɦɟɪɿɜ (ɞɨ n = 4), ɬɚɤ ɿ ɜɦɿɫɬ ɤɨɠɧɨɝɨ ɡ ɤɨɧɞɟɧɫɨɜɚɧɢɯ ɮɨɫɮɚɬɿɜ. 
ɇɚɣɛɿɥɶɲ ɫɤɥɚɞɧɚ ɫɭɦɿɲ ɩɨɥɿɦɟɪɧɢɯ ɮɨɫɮɚɬɿɜ ɡ ɥɿɧɿɣɧɨɸ ɛɭɞɨɜɨɸ ɚɧɿɨɧɚ, ɫɬɭɩɿɧɶ 
ɩɨɥɿɤɨɧɞɟɧɫɚɰɿʀ ɜ ɹɤɿɣ ɞɨɫɹɝɚє 9, ɭɬɜɨɪɸєɬɶɫɹ ɭ ɫɤɥɚɞɿ ɩɪɨɞɭɤɬɿɜ ɜɢɩɚɥɸɜɚɧɧɹ 
ɜɢɬɪɢɦɚɧɢɯ ɩɪɨɬɹɝɨɦ 7 ɝɨɞɢɧ ɩɪɢ 225°ɋ (ɪɢɫ. ɛ). ɍɬɜɨɪɟɧɧɹ ɤɨɧɞɟɧɫɨɜɚɧɢɯ ɮɨɫɮɚɬɿɜ ɡ 
ɰɢɤɥɿɱɧɨɸ ɛɭɞɨɜɨɸ ɚɧɿɨɧɚ ɡɚ ɰɢɯ ɭɦɨɜ ɜɢɩɚɥɸɜɚɧɧɹ ɧɟ ɜɿɞɛɭɜɚєɬɶɫɹ. 

Ⱦɥɹ ɜɫɬɚɧɨɜɥɟɧɧɹ ɜɩɥɢɜɭ ɩɪɢɪɨɞɢ ɤɚɬɿɨɧɭ ɧɚ ɭɦɨɜɢ ɭɬɜɨɪɟɧɧɹ ɬɚ ɫɤɥɚɞ ɩɪɨɞɭɤɬɿɜ 
ɜɢɩɚɥɸɜɚɧɧɹ ɜɢɤɨɧɭɜɚɥɢ ɚɧɚɥɨɝɿɱɧɿ ɞɨɫɥɿɞɠɟɧɧɹ ɋɨ1-ɯMgɯ(H2PO4)2·2H2Ї ɪɿɡɧɨɝɨ 
ɤɚɬɿɨɧɧɨɝɨ ɫɤɥɚɞɭ. ȼɿɞɩɨɜɿɞɧɨ ɞɨ ɨɞɟɪɠɚɧɢɯ ɪɟɡɭɥɶɬɚɬɿɜ, ɜɫɬɚɧɨɜɥɟɧɿ ɞɥɹ 
ɋɨ0.5Mg0.5(H2PO4)2·2H2Ї ɡɚɥɟɠɧɨɫɬɿ, ɡɨɜɫɿɦ ɤɨɪɟɤɬɧɨ ɨɩɢɫɭɸɬɶ ɩɨɜɟɞɿɧɤɭ ɩɿɞ ɱɚɫ 
ɜɢɩɚɥɸɜɚɧɧɹ ɞɢɝɿɞɪɨɝɟɧɮɨɫɮɚɬɿɜ ɿɧɲɨɝɨ ɫɤɥɚɞɭ. ȼɿɞɦɿɧɢ ɫɬɨɫɭɸɬɶɫɹ ɤɿɥɶɤɿɫɧɨɝɨ ɫɤɥɚɞɭ 
ɬɚ ɬɟɦɩɟɪɚɬɭɪɧɢɯ ɿɧɬɟɪɜɚɥɿɜ ɭɬɜɨɪɟɧɧɹ ɩɨɥɿɦɟɪɧɢɯ ɮɨɫɮɚɬɿɜ, ɹɤɿ ɡɿ ɡɛɿɥɶɲɟɧɧɹɦ ɦɚɝɧɿɸ 
ɧɚ 10-15

0ɋ ɡɫɭɜɚɸɬɶɫɹ ɜ ɛɿɤ ɜɢɫɨɤɢɯ ɬɟɦɩɟɪɚɬɭɪ.  
ɍɡɚɝɚɥɶɧɟɧɧɹɦ ɨɞɟɪɠɚɧɢɯ ɪɟɡɭɥɶɬɚɬɿɜ ɜɫɬɚɧɨɜɥɟɧɨ, ɳɨ ɤɨɪɟɥɹɰɿʀ, ɜɢɡɧɚɱɟɧɿ ɦɿɠ 

ɬɟɦɩɟɪɚɬɭɪɨɸ, ɬɪɢɜɚɥɿɫɬɸ ɜɢɩɚɥɸɜɚɧɧɹ ɋɨ1-ɯMgɯ(H2PO4)2·2H2Ї (0<ɯ<1.0) ɬɚ ɜɦɿɫɬɨɦ ɭ 
ɩɪɨɞɭɤɬɚɯ ɜɢɩɚɥɭ ɤɨɧɞɟɧɫɨɜɚɧɢɯ ɮɨɫɮɚɬɿɜ ɡ ɪɿɡɧɢɦ ɫɬɭɩɟɧɟɦ ɩɨɥɿɤɨɧɞɟɧɫɚɰɿʀ, 
ɞɨɡɜɨɥɹɸɬɶ ɨɛɢɪɚɬɢ ɨɩɬɢɦɚɥɶɧɿ ɭɦɨɜɢ ɨɞɟɪɠɚɧɧɹ ɨɥɿɝɨɮɨɫɮɚɬɿɜ ɋo(ȱȱ)-Ɇg ɤɨɧɤɪɟɬɧɨɝɨ 
ɚɧɿɨɧɧɨɝɨ ɫɤɥɚɞɭ.  
 

ȺɇȺɅɂɁ ɎɂɅɖɌɊȺɌɈȼ ɉɈɋɅȿ ɄɂɋɅɈɌɇɈɃ ɆɈȾɂɎɂɄȺɐɂɂ 
ȺɅɘɆɈɋɂɅɂɄȺɌɇɕɏ ɄȺɌȺɅɂɁȺɌɈɊɈȼ 

Ʉɪɚɫɨɜɫɤɢɣ Ⱥ.ɋ., ɏɦɵɥɤɨ Ʌ.ɂ., ɤ.ɯ.ɧ., ɞɨɰ.; Ʉɨɜɚɥɟɧɤɨ ɇ.Ⱥ. ., ɤ.ɯ.ɧ., ɞɨɰ. 
Ȼɟɥɨɪɭɫɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ 

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɩɪɢɪɨɞɧɵɯ ɚɥɸɦɨɫɢɥɢɤɚɬɨɜ ɩɨɡɜɨɥɹɟɬ ɭɜɟɥɢɱɢɬɶ ɫɤɨɪɨɫɬɶ ɢ 
ɭɥɭɱɲɢɬɶ ɫɟɥɟɤɬɢɜɧɨɫɬɶ ɦɧɨɝɢɯ ɤɚɬɚɥɢɬɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ. Ȼɨɥɶɲɨɣ ɢɧɬɟɪɟɫ 
ɩɪɟɞɫɬɚɜɥɹɟɬ ɩɪɢɦɟɧɟɧɢɟ ɩɪɢɪɨɞɧɵɯ ɤɪɢɫɬɚɥɥɢɱɟɫɤɢɯ ɚɥɸɦɨɫɢɥɢɤɚɬɨɜ ɞɥɹ ɤɚɬɚɥɢɡɚ 
ɪɟɚɤɰɢɣ ɢɡɨɦɟɪɢɡɚɰɢɢ ɫ ɭɱɚɫɬɢɟɦ ɬɟɪɩɟɧɨɜɵɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ, ɩɨɫɤɨɥɶɤɭ ɬɟɪɩɟɧɵ ɢ ɢɯ 
ɩɪɨɢɡɜɨɞɧɵɟ, ɫ ɨɞɧɨɣ ɫɬɨɪɨɧɵ ɹɜɥɹɸɬɫɹ ɜɨɡɨɛɧɨɜɥɹɟɦɵɦ ɢ ɞɨɫɬɭɩɧɵɦ ɫɵɪɶɟɦ, ɚ ɫ 
ɞɪɭɝɨɣ – ɨɛɥɚɞɚɸɬ ɛɢɨɥɨɝɢɱɟɫɤɨɣ ɚɤɬɢɜɧɨɫɬɶɸ. Ʉɚɬɚɥɢɬɢɱɟɫɤɚɹ ɚɤɬɢɜɧɨɫɬɶ 
ɩɪɢɪɨɞɧɵɯ ɚɥɸɦɨɫɢɥɢɤɚɬɨɜ ɨɛɭɫɥɨɜɥɟɧɚ ɬɚɤɢɦɢ ɨɫɨɛɟɧɧɨɫɬɹɦɢ, ɤɚɤ ɬɪɟɯɦɟɪɧɚɹ 
ɫɬɪɭɤɬɭɪɚ ɫ ɩɨɪɚɦɢ ɢ ɩɨɥɨɫɬɹɦɢ ɢ ɨɞɧɨɜɪɟɦɟɧɧɨɟ ɧɚɥɢɱɢɟ ɤɢɫɥɨɬɧɵɯ ɰɟɧɬɪɨɜ 
ɪɚɡɥɢɱɧɨɣ ɫɢɥɵ ɢ ɨɤɢɫɥɢɬɟɥɶɧɨ-ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɯ ɰɟɧɬɪɨɜ. Ɉɞɧɢɦ ɢɡ ɩɪɢɟɦɨɜ, 
ɩɨɡɜɨɥɹɸɳɢɦ ɜɚɪɶɢɪɨɜɚɬɶ ɚɞɫɨɪɛɰɢɨɧɧɵɟ ɫɜɨɣɫɬɜɚ ɢ ɤɚɬɚɥɢɬɢɱɟɫɤɭɸ ɚɤɬɢɜɧɨɫɬɶ 
ɩɪɢɪɨɞɧɵɯ ɚɥɸɦɨɫɢɥɢɤɚɬɨɜ, ɹɜɥɹɟɬɫɹ ɢɯ ɨɛɪɚɛɨɬɤɚ ɦɢɧɟɪɚɥɶɧɵɦɢ ɤɢɫɥɨɬɚɦɢ.  

ɐɟɥɶ ɧɚɫɬɨɹɳɟɣ ɪɚɛɨɬɵ – ɩɪɨɜɟɫɬɢ ɚɧɚɥɢɡ ɨɛɪɚɡɰɨɜ ɮɢɥɶɬɪɚɬɨɜ ɩɨɫɥɟ ɤɢɫɥɨɬɧɨɣ 
ɨɛɪɚɛɨɬɤɢ ɝɥɚɭɤɨɧɢɬɚ ɧɚ ɫɨɞɟɪɠɚɧɢɟ ɚɥɸɦɢɧɢɹ ɢ ɠɟɥɟɡɚ (III).  

Ⱦɥɹ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɤɚɬɚɥɢɡɚɬɨɪɨɜ ɢɡɨɦɟɪɢɡɚɰɢɢ 3-ɤɚɪɟɧɚ ɢɫɩɨɥɶɡɨɜɚɥɢ ɝɥɚɭɤɨɧɢɬ 
ɢɡ Ʌɨɟɜɫɤɨɝɨ ɦɟɫɬɨɪɨɠɞɟɧɢɹ (Ɋɟɫɩɭɛɥɢɤɚ Ȼɟɥɚɪɭɫɶ). ɇɚɜɟɫɤɢ ɝɥɚɭɤɨɧɢɬɚ ɦɚɫɫɨɣ 3 – 5 

ɝ ɩɨɦɟɳɚɥɢ ɜ 3-ɯ-ɝɨɪɥɭɸ ɤɨɥɛɭ ɢ ɨɛɪɚɛɚɬɵɜɚɥɢ 10 %-ɧɵɦ ɪɚɫɬɜɨɪɨɦ ɫɨɥɹɧɨɣ ɤɢɫɥɨɬɵ 
ɜ ɬɟɱɟɧɢɟ 3 ɱ ɩɪɢ ɩɟɪɟɦɟɲɢɜɚɧɢɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɦɚɝɧɢɬɧɨɣ ɦɟɲɚɥɤɢ. Ʉɨɥɢɱɟɫɬɜɨ 
ɢɫɩɨɥɶɡɭɟɦɨɣ ɤɢɫɥɨɬɵ ɜ ɪɚɫɱɟɬɟ ɧɚ 1 ɝ ɝɥɚɭɤɨɧɢɬɚ ɫɨɫɬɚɜɥɹɥɨ 50 ɦɥ. Ɉɛɪɚɛɨɬɤɭ 
ɩɪɨɜɨɞɢɥɢ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɚɯ 30, 50, 70 ɢ 90°ɋ. Ɏɢɥɶɬɪɚɬɵ ɚɧɚɥɢɡɢɪɨɜɚɥɢ ɧɚ 
ɫɨɞɟɪɠɚɧɢɟ ɠɟɥɟɡɚ (III), ɚɥɸɦɢɧɢɹ, ɤɚɥɢɹ, ɤɚɥɶɰɢɹ ɢ ɦɚɝɧɢɹ. ȼ ɪɚɛɨɬɟ ɛɵɥɢ 
ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɧɵ ɮɢɥɶɬɪɚɬɵ ɩɨɫɥɟ ɤɢɫɥɨɬɧɨɣ ɨɛɪɚɛɨɬɤɢ ɩɪɢ ɫɥɟɞɭɸɳɢɯ 
ɬɟɦɩɟɪɚɬɭɪɚɯ: 30°ɋ (ɨɛɪɚɡɟɰ № 1), 50°ɋ (ɨɛɪɚɡɟɰ № 2); 70° ɋ (ɨɛɪɚɡɟɰ 3 №) ɢ 90°ɋ 
(ɨɛɪɚɡɟɰ № 4). 

Ɉɩɪɟɞɟɥɟɧɢɟ ɚɥɸɦɢɧɢɹ ɜ ɮɢɥɶɬɪɚɬɚɯ ɩɨɫɥɟ ɤɢɫɥɨɬɧɨɣ ɨɛɪɚɛɨɬɤɢ ɝɥɚɭɤɨɧɢɬɚ 
ɨɫɧɨɜɚɧɨ ɧɚ ɨɛɪɚɡɨɜɚɧɢɢ ɢɧɬɟɧɫɢɜɧɨ-ɨɤɪɚɲɟɧɧɨɝɨ ɭɫɬɨɣɱɢɜɨɝɨ ɤɨɦɩɥɟɤɫɚ ɚɥɸɦɢɧɢɹ 
ɫ ɤɫɢɥɟɧɨɥɨɜɵɦ ɨɪɚɧɠɟɜɵɦ ɩɪɢ ɪɇ 3,5±0,1.  
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Ɉɩɪɟɞɟɥɟɧɢɟ ɠɟɥɟɡɚ (III) ɜ ɮɢɥɶɬɪɚɬɚɯ ɩɨɫɥɟ ɤɢɫɥɨɬɧɨɣ ɨɛɪɚɛɨɬɤɢ ɤɚɬɚɥɢɡɚɬɨɪɨɜ 
ɨɫɧɨɜɚɧɨ ɧɚ ɫɩɨɫɨɛɧɨɫɬɢ Fe (III) ɩɪɢ ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ ɫ ɪɨɞɚɧɢɞ-ɢɨɧɚɦɢ ɜ 
ɫɢɥɶɧɨɤɢɫɥɨɣ ɫɪɟɞɟ ɨɛɪɚɡɨɜɵɜɚɬɶ ɤɨɦɩɥɟɤɫɵ ɫɨɫɬɚɜɚ 1:6, ɢɦɟɸɳɢɟ ɤɪɚɫɧɭɸ ɨɤɪɚɫɤɭ.  

ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɨɩɪɟɞɟɥɟɧɢɹ ɢɨɧɨɜ ɚɥɸɦɢɧɢɹ ɢ ɠɟɥɟɡɚ ɜ 
ɮɢɥɶɬɪɚɬɚɯ ɩɨɫɥɟ ɤɢɫɥɨɬɧɨɣ ɨɛɪɚɛɨɬɤɢ ɝɥɚɭɤɨɧɢɬɚ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ. 

 

Ɍɚɛɥɢɰɚ – ɋɨɞɟɪɠɚɧɢɟ ɚɥɸɦɢɧɢɹ ɢ ɠɟɥɟɡɚ (III) ɜ ɮɢɥɶɬɪɚɬɚɯ  
№ ɨɛɪɚɡɰɚ Ɍɟɦɩɟɪɚɬɭɪɚ ɤɢɫɥɨɬɧɨɣ 

ɨɛɪɚɛɨɬɤɢ, °ɋ 

ɋɨɞɟɪɠɚɧɢɟ 
ɚɥɸɦɢɧɢɹ, ɝ 

ɋɨɞɟɪɠɚɧɢɟ 
ɠɟɥɟɡɚ (III), ɝ 

1 30 0,072 0,242 

2 50 0,017 0,480 

3 70 0,383 0,900 

4 90 0,648 1,540 

 

ɉɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɮɨɬɨɦɟɬɪɢɱɟɫɤɨɝɨ ɨɩɪɟɞɟɥɟɧɢɹ ɫɨɞɟɪɠɚɧɢɹ ɠɟɥɟɡɚ (III) 
ɜ ɮɢɥɶɬɪɚɬɚɯ ɩɨɫɥɟ ɤɢɫɥɨɬɧɨɣ ɨɛɪɚɛɨɬɤɢ ɝɥɚɭɤɨɧɢɬɚ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 1. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɧɚ ɨɫɧɨɜɚɧɢɢ ɩɪɨɜɟɞɟɧɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɨɞɨɛɪɚɧɵ 
ɨɩɬɢɦɚɥɶɧɵɟ ɭɫɥɨɜɢɹ ɢ ɦɟɬɨɞɢɤɢ ɨɩɪɟɞɟɥɟɧɢɹ ɢɨɧɨɜ ɚɥɸɦɢɧɢɹ ɢ ɠɟɥɟɡɚ (III) ɜ 
ɮɢɥɬɪɚɬɚɯ ɩɨɫɥɟ ɤɢɫɥɨɬɧɨɣ ɦɨɞɢɮɢɤɚɰɢɢ ɝɥɚɭɤɨɧɢɬɚ ɫ ɰɟɥɶɸ ɟɝɨ ɞɚɥɶɧɟɣɲɟɝɨ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ ɤɚɱɟɫɬɜɟ ɚɤɬɢɜɧɨɝɨ ɤɚɬɚɥɢɡɚɬɨɪɚ ɢɡɨɦɟɪɢɡɚɰɢɢ ɭɝɥɟɜɨɞɨɪɨɞɨɜ. 
 

ɈɑɂɋɌɄȺ ɋɌɈɑɇɕɏ ȼɈȾ ȽɅɂɇɂɋɌɕɆɂ ɆȺɌȿɊɂȺɅȺɆɂ 

ɏɦɵɥɤɨ1
 Ʌ.ɂ., ɤ.ɯ.ɧ., ɞɨɰɟɧɬ; ɉɟɪɦɢɧɨɜ2

 ȿ.ȼ., ɤ.ɬ.ɧ., ɞɨɰɟɧɬ 

 1 – Ȼɟɥɨɪɭɫɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ ɝ. Ɇɢɧɫɤ 

2 – Ȼɟɥɨɪɭɫɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ ɝ. Ɇɢɧɫɤ 

ɉɪɨɰɟɫɫɵ ɫɨɪɛɰɢɢ ɲɢɪɨɤɨ ɢɫɩɨɥɶɡɭɸɬɫɹ ɜ ɪɚɡɥɢɱɧɵɯ ɨɬɪɚɫɥɹɯ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ, 
ɜ ɬɨɦ ɱɢɫɥɟ ɜ ɨɱɢɫɬɤɟ ɫɬɨɱɧɵɯ ɜɨɞ. Ɉɞɧɢɦ ɢɡ ɧɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɯ 
ɡɚɝɪɹɡɧɢɬɟɥɟɣ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɹɜɥɹɸɬɫɹ ɢɨɧɵ ɬɹɠɟɥɵɯ ɦɟɬɚɥɥɨɜ ɢɡ ɫɬɨɱɧɵɯ ɜɨɞ 
ɝɚɥɶɜɚɧɢɱɟɫɤɢɯ ɩɪɨɢɡɜɨɞɫɬɜ, ɩɪɟɞɩɪɢɹɬɢɣ ɱɟɪɧɨɣ ɢ ɰɜɟɬɧɨɣ ɦɟɬɚɥɥɭɪɝɢɢ. 
Ȼɨɥɶɲɢɧɫɬɜɨ ɢɡɜɟɫɬɧɵɯ ɫɩɨɫɨɛɨɜ ɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ ɜɨɞ ɨɬ ɢɨɧɨɜ ɦɟɬɚɥɥɨɜ ɹɜɥɹɸɬɫɹ 
ɞɨɪɨɝɨɫɬɨɹɳɢɦɢ, ɫɥɨɠɧɵɦɢ ɜ ɢɫɩɨɥɧɟɧɢɢ, ɨɪɢɟɧɬɢɪɭɸɬɫɹ ɧɚ ɫɥɨɠɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɢ 
ɞɟɮɢɰɢɬɧɵɟ ɪɟɚɝɟɧɬɵ. ɉɨɷɬɨɦɭ ɨɫɨɛɵɣ ɢɧɬɟɪɟɫ ɩɪɟɞɫɬɚɜɥɹɸɬ ɧɟɞɨɪɨɝɢɟ ɢ 
ɷɮɮɟɤɬɢɜɧɵɟ ɫɩɨɫɨɛɵ ɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ ɜɨɞ, ɨɫɧɨɜɚɧɧɵɟ ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɨɬɯɨɞɨɜ 
ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ, ɪɚɫɬɢɬɟɥɶɧɨɝɨ ɫɵɪɶɹ ɢ ɦɢɧɟɪɚɥɨɜ ɜ ɤɚɱɟɫɬɜɟ ɫɨɪɛɟɧɬɨɜ. 

ɂɡ ɩɪɢɪɨɞɧɵɯ ɦɢɧɟɪɚɥɨɜ ɜ ɤɚɱɟɫɬɜɟ ɫɨɪɛɟɧɬɨɜ ɞɥɹ ɜɨɞɨɨɱɢɫɬɤɢ ɩɪɨɦɵɲɥɟɧɧɵɯ 
ɫɬɨɤɨɜ ɨɬ ɢɨɧɨɜ ɬɹɠɟɥɵɯ ɦɟɬɚɥɥɨɜ ɲɢɪɨɤɨ ɢɫɩɨɥɶɡɭɸɬ ɝɥɢɧɵ ɪɚɡɥɢɱɧɨɝɨ ɫɨɫɬɚɜɚ. 
ɉɨɜɵɲɟɧɢɟ ɫɨɪɛɰɢɨɧɧɨɣ ɟɦɤɨɫɬɢ ɬɚɤɢɯ ɨɛɵɱɧɵɯ ɩɪɢɪɨɞɧɵɯ ɝɥɢɧ, ɹɜɥɹɸɳɢɯɫɹ 
ɞɨɫɬɭɩɧɵɦ ɢ ɲɢɪɨɤɨ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɦ ɦɚɬɟɪɢɚɥɨɦ, ɦɨɠɧɨ ɞɨɫɬɢɱɶ ɩɭɬɟɦ ɢɯ 
ɦɨɞɢɮɢɰɢɪɨɜɚɧɢɹ ɪɚɡɧɨɨɛɪɚɡɧɵɦɢ ɫɩɨɫɨɛɚɦɢ. ɉɪɢ ɷɬɨɦ ɜ ɨɫɧɨɜɧɨɦ ɢɫɩɨɥɶɡɭɸɬ 
ɦɟɬɨɞ ɤɢɫɥɨɬɧɨ-ɳɟɥɨɱɧɨɣ ɚɤɬɢɜɚɰɢɢ.  

ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɢɡɭɱɟɧɢɹ ɫɨɪɛɰɢɨɧɧɨɣ ɨɱɢɫɬɤɢ 
ɪɚɡɛɚɜɥɟɧɧɵɯ ɫɬɨɱɧɵɯ ɜɨɞ ɨɬ ɢɨɧɨɜ ɠɟɥɟɡɚ (II, III), ɦɟɞɢ ɢ ɧɢɤɟɥɹ. Ɉɛɴɟɤɬɨɦ 
ɢɫɫɥɟɞɨɜɚɧɢɹ ɹɜɥɹɥɢɫɶ ɛɟɧɬɨɧɢɬɨɜɵɟ ɝɥɢɧɵ ɪɚɡɥɢɱɧɵɯ ɦɟɫɬɨɪɨɠɞɟɧɢɣ ɊȻ. 
Ɉɫɧɨɜɧɵɦɢ ɤɨɦɩɨɧɟɧɬɚɦɢ ɬɚɤɢɯ ɝɥɢɧ ɩɨ ɯɢɦɢɱɟɫɤɨɦɭ ɫɨɫɬɚɜɭ ɹɜɥɹɸɬɫɹ ɨɤɫɢɞ 
ɤɪɟɦɧɢɹ 55-60 %,  ɨɤɫɢɞ ɚɥɸɦɢɧɢɹ 13-16 % ɢ ɨɤɫɢɞ ɠɟɥɟɡɚ (III) 5-6 %, ɤɨɬɨɪɵɟ ɦɨɝɭɬ 
ɜɡɚɢɦɨɞɟɣɫɬɜɨɜɚɬɶ ɫ ɨɛɪɚɡɨɜɚɧɢɟɦ ɝɢɞɪɚɬɧɵɯ ɚɥɸɦɨɫɢɥɢɤɚɬɨɜ ɫ ɜɵɫɨɤɨɪɚɡɜɢɬɨɣ 
ɩɨɪɢɫɬɨɫɬɶɸ ɢ ɭɞɟɥɶɧɨɣ ɩɨɜɟɪɯɧɨɫɬɶɸ. ɍɞɟɥɶɧɚɹ ɩɨɜɟɪɯɧɨɫɬɶ ɛɟɧɬɨɧɢɬɨɜɨɣ ɝɥɢɧɵ ɩɨ 
ɚɞɫɨɪɛɰɢɢ ɦɟɬɢɥɟɧɚ ɝɨɥɭɛɨɝɨ ɢɡ ɜɨɞɧɵɯ ɪɚɫɬɜɨɪɨɜ ɫɨɫɬɚɜɥɹɟɬ 50-70 ɦ2/ɝ. Ɍɚɤɢɟ 
ɜɵɫɨɤɢɟ ɡɧɚɱɟɧɢɹ ɨɛɭɫɥɨɜɥɟɧɵ ɤɚɤ ɨɫɨɛɟɧɧɨɫɬɹɦɢ ɫɬɪɨɟɧɢɹ, ɬɚɤ ɢ ɢɡɦɟɧɟɧɢɟɦ 
ɫɬɪɭɤɬɭɪ ɚɥɸɦɨɫɢɥɢɤɚɬɧɵɯ ɤɨɦɩɨɡɢɰɢɣ ɜ ɩɪɨɰɟɫɫɟ ɧɚɛɭɯɚɧɢɹ. ɂɡ ɝɥɢɧɢɫɬɨɝɨ 



ɋɟɤɰɿɹ 2: Ɋɟɫɭɪɫɨɡɛɟɪɟɠɟɧɧɹ ɜ ɬɟɯɧɨɥɨɝɿʀ ɧɟɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ 
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ɦɚɬɟɪɢɚɥɚ ɛɵɥɢ ɩɨɥɭɱɟɧɵ ɨɛɪɚɡɰɵ ɫɨɪɛɟɧɬɨɜ ɩɭɬɟɦ ɞɜɭɯɫɬɚɞɢɣɧɨɣ ɨɛɪɚɛɨɬɤɢ. ɉɟɪɜɚɹ 
ɫɬɚɞɢɹ ɩɪɟɞɫɬɚɜɥɹɥɚ ɫɨɛɨɣ ɨɩɟɪɚɰɢɸ ɩɨ ɭɞɚɥɟɧɢɸ ɢɡ ɝɥɢɧɵ ɛɚɥɥɚɫɬɧɵɯ ɜɟɳɟɫɬɜ, ɚ 
ɜɬɨɪɚɹ – ɩɟɪɟɜɨɞ ɝɥɢɧɢɫɬɨɝɨ ɦɚɬɟɪɢɚɥɚ ɜ ɧɚɬɪɢɟɜɭɸ ɮɨɪɦɭ ɩɨɫɪɟɞɫɬɜɨɦ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɣ ɨɛɪɚɛɨɬɤɢ ɝɥɢɧɢɫɬɨɝɨ ɦɢɧɟɪɚɥɚ ɜ ɫɨɥɹɧɨɤɢɫɥɨɦ ɪɚɫɬɜɨɪɟ ɢ 
ɪɚɫɬɜɨɪɟ ɝɢɞɪɨɤɫɢɞɚ ɧɚɬɪɢɹ ɫ ɦɚɫɫɨɜɨɣ ɞɨɥɟɣ ɳɟɥɨɱɢ 10 %. ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ 
ɤɢɫɥɨɬɧɚɹ ɨɛɪɚɛɨɬɤɚ ɩɪɢɜɨɞɢɬ ɤ ɱɚɫɬɢɱɧɨɦɭ ɪɚɡɪɭɲɟɧɢɸ ɝɥɢɧɢɫɬɵɯ ɦɢɧɟɪɚɥɨɜ ɢ 
ɭɦɟɧɶɲɟɧɢɸ ɫɨɞɟɪɠɚɧɢɹ ɨɫɧɨɜɧɵɯ ɨɤɫɢɞɨɜ ɜ ɯɢɦɢɱɟɫɤɨɦ ɫɨɫɬɚɜɟ ɨɛɪɚɡɰɨɜ. 

Ȼɵɥɚ ɨɩɪɟɞɟɥɟɧɚ ɫɬɚɬɢɱɟɫɤɚɹ ɨɛɦɟɧɧɚɹ ɟɦɤɨɫɬɶ (ɋOE) ɩɨ ɢɨɧɚɦ ɠɟɥɟɡɚ (II, III), 

ɦɟɞɢ ɢ ɧɢɤɟɥɹ ɜ ɜɨɞɧɵɯ ɪɚɫɬɜɨɪɚɯ ɫɭɥɶɮɚɬɨɜ ɷɬɢɯ ɦɟɬɚɥɥɨɜ ɜ ɢɧɬɟɪɜɚɥɟ ɤɨɧɰɟɧɬɪɚɰɢɣ 
ɦɟɬɚɥɥɫɨɞɟɪɠɚɳɢɯ ɢɨɧɨɜ 0,3-6,0 ɝ/ɥɢɬɪ. Ⱦɥɹ ɨɱɟɧɶ ɪɚɡɛɚɜɥɟɧɧɵɯ ɪɚɫɬɜɨɪɨɜ (0,3 
ɝ/ɥɢɬɪ) ɜɟɥɢɱɢɧɚ ɋɈȿ ɩɨ ɢɨɧɚɦ ɠɟɥɟɡɚ (II), ɠɟɥɟɡɚ (III), ɦɟɞɢ ɢ ɧɢɤɟɥɹ ɫɨɫɬɚɜɥɹɟɬ 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɦɷɤɜ/ɝ – 0,158; 0,190; 0,205 ɢ 0,078. Ⱦɥɹ ɛɨɥɟɟ ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɵɯ 
ɪɚɫɬɜɨɪɨɜ (6,0 ɝ/ɥɢɬɪ) ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɜɟɥɢɱɢɧɵ ɪɚɜɧɵ ɦɷɤɜ/ɝ – 3,51; 3,74; 5,12; 1,85. 

Ʉɚɤ ɜɢɞɧɨ ɢɡ ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɞɚɧɧɵɯ ɧɚɢɛɨɥɟɟ ɜɵɫɨɤɚɹ ɫɨɪɛɰɢɨɧɧɚɹ ɟɦɤɨɫɬɶ 
ɧɚɛɥɸɞɚɟɬɫɹ ɩɨ ɢɨɧɚɦ ɦɟɞɢ, ɱɬɨ ɫɪɚɜɧɢɦɨ ɫ ɢɨɧɨɨɛɦɟɧɧɨɣ ɟɦɤɨɫɬɶɸ ɫɢɧɬɟɬɢɱɟɫɤɢɯ 
ɢɨɧɢɬɨɜ. ɇɢɡɤɨɟ ɡɧɚɱɟɧɢɟ ɋɈȿ ɩɨ ɢɨɧɚɦ ɧɢɤɟɥɹ ɦɨɠɧɨ ɨɛɴɹɫɧɢɬɶ ɩɨɧɢɠɟɧɧɨɣ 
ɫɨɪɛɰɢɨɧɧɨɣ ɚɤɬɢɜɧɨɫɬɶɸ ɝɢɞɪɚɬɢɪɨɜɚɧɧɵɯ ɢɨɧɨɜ ɦɟɬɚɥɥɚ. 

ɉɪɨɜɟɞɟɧɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨɤɚɡɚɥɢ ɩɟɪɫɩɟɤɬɢɜɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɝɥɢɧɢɫɬɵɯ 
ɦɢɧɟɪɚɥɨɜ ɜ ɤɚɱɟɫɬɜɟ ɢɨɧɨɨɛɦɟɧɧɵɯ ɢ ɫɨɪɛɰɢɨɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɜ ɩɪɨɰɟɫɫɚɯ ɨɱɢɫɬɤɢ 
ɩɪɢɪɨɞɧɵɯ ɢ ɫɬɨɱɧɵɯ ɜɨɞ. 
 

ɇȿɄɈɌɈɊɕȿ ɁȺɄɈɇɈɆȿɊɇɈɋɌɂ ɋɂɇɌȿɁȺ ɇȺɇɈȾɂɋɉȿɊɋɇɈȽɈ 
ȾɂɈɄɋɂȾȺ ɄɊȿɆɇɂə 

Ʉɚɡɚɤɨɜɚ ɂ. ɇ., Ɍɟɪɟɳɟɧɤɨ ɂ.Ɇ. ɤ.ɬ.ɧ, ɞɨɰɟɧɬ. 
Ȼɟɥɨɪɭɫɫɤɢɣ Ƚɨɫɭɞɚɪɫɬɜɟɧɧɵɣ Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɍɧɢɜɟɪɫɢɬɟɬ 

ɐɟɥɶɸ ɧɚɫɬɨɹɳɟɣ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɨɩɬɢɦɢɡɚɰɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ 
ɩɪɨɰɟɫɫɚ ɩɪɨɢɡɜɨɞɫɬɜɚ ɨɫɚɠɞɟɧɧɨɝɨ ɞɢɨɤɫɢɞɚ ɤɪɟɦɧɢɹ (ɈȾɄ) ɧɚ ɨɫɧɨɜɟ ɨɬɟɱɟɫɬɜɟɧɧɨɝɨ 
ɫɵɪɶɹ, ɭɥɭɱɲɟɧɢɟ ɤɚɱɟɫɬɜɚ ɩɨɥɭɱɚɟɦɨɝɨ ɩɪɨɞɭɤɬɚ.  

ɇɚ ɨɫɧɨɜɟ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɪɨɜɟɞɟɧɧɨɝɨ ɚɧɚɥɢɡɚ ɫɩɨɫɨɛɨɜ ɩɨɥɭɱɟɧɢɹ ɈȾɄ ɜɵɛɪɚɧ 
ɩɟɪɢɨɞɢɱɟɫɤɢɣ ɫɩɨɫɨɛ ɫɟɪɧɨɤɢɫɥɨɬɧɨɝɨ ɨɫɚɠɞɟɧɢɹ SiO2 ɢɡ ɩɪɨɦɵɲɥɟɧɧɨ ɩɨɥɭɱɚɟɦɨɝɨ 
ɠɢɞɤɨɝɨ ɫɬɟɤɥɚ – ɪɚɫɬɜɨɪɢɦɨɝɨ ɫɢɥɢɤɚɬɚ ɧɚɬɪɢɹ.  

ȼɵɛɪɚɧɧɵɣ ɫɩɨɫɨɛ ɜɤɥɸɱɚɟɬ ɫɥɟɞɭɸɳɢɟ ɫɬɚɞɢɢ: ɨɫɚɠɞɟɧɢɟ ɞɢɨɤɫɢɞɚ ɤɪɟɦɧɢɹ ɜ ɯɨɞɟ 
ɫɥɟɞɭɸɳɟɣ ɪɟɚɤɰɢɢ: H2SO4+Na2OmSiO2+nH2O=Na2SO4+mSiO2(n+1) H2O; ɮɢɥɶɬɪɚɰɢɹ 
ɩɨɥɭɱɟɧɧɨɝɨ ɪɚɫɬɜɨɪɚ; ɩɪɨɦɵɜɤɚ ɨɫɚɞɤɚ; ɟɝɨ ɞɢɫɩɟɪɝɢɪɨɜɚɧɢɟ; ɫɭɲɤɚ ɢ ɢɡɦɟɥɶɱɟɧɢɟ 
ɩɪɨɞɭɤɬɚ. 

ɉɪɨɜɟɞɟɧɧɵɦɢ ɢɫɫɥɟɞɨɜɚɧɢɹɦɢ ɩɨɤɚɡɚɧɨ, ɱɬɨ ɫɬɚɞɢɸ ɨɫɚɠɞɟɧɢɹ ɰɟɥɟɫɨɨɛɪɚɡɧɨ 
ɩɪɨɜɨɞɢɬɶ ɢɫɯɨɞɹ ɢɡ ɫɢɥɶɧɨ ɪɚɡɛɚɜɥɟɧɧɵɯ ɪɚɫɬɜɨɪɨɜ ɢɫɯɨɞɧɵɯ ɪɟɚɝɟɧɬɨɜ ɜ ɧɟɫɤɨɥɶɤɨ 
ɷɬɚɩɨɜ, ɜɤɥɸɱɚɸɳɢɯ: 

1) ɩɨɥɭɱɟɧɢɟ ɜɨɞɧɨɝɨ ɛɚɡɨɜɨɝɨ ɪɚɫɬɜɨɪɚ ɫ ɪɇ4. 

2) ɨɞɧɨɜɪɟɦɟɧɧɨɟ ɜɜɟɞɟɧɢɟ ɫɢɥɢɤɚɬɚ ɢ ɩɨɞɤɢɫɥɹɸɳɟɝɨ ɪɟɚɝɟɧɬɚ ɩɪɢ ɩɨɫɬɨɹɧɧɨɦ 
ɡɧɚɱɟɧɢɢ ɪɇ, ɩɪɢ ɧɚɝɪɟɜɟ ɞɨ ɨɩɪɟɞɟɥɟɧɧɨɣ ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɩɟɪɟɦɟɲɢɜɚɧɢɢ. 

3) ɭɜɟɥɢɱɟɧɢɟ ɡɧɚɱɟɧɢɹ ɪɇ ɞɨ 7-10. 

4) ɜɧɨɜɶ ɨɞɧɨɜɪɟɦɟɧɧɨɟ ɜɜɟɞɟɧɢɟ ɫɢɥɢɤɚɬɚ ɢ ɩɨɞɤɢɫɥɹɸɳɟɝɨ ɪɟɚɝɟɧɬɚ ɩɪɢ 
ɫɨɯɪɚɧɟɧɢɢ ɩɪɢɧɹɬɨɝɨ ɡɧɚɱɟɧɢɹ ɪɇ. 

5) ɫɧɢɠɟɧɢɟ ɡɧɚɱɟɧɢɹ ɪɇ (ɦɟɧɟɟ 6). 

Ⱦɥɹ ɛɵɫɬɪɨɝɨ ɞɨɫɬɢɠɟɧɢɹ ɝɨɦɨɝɟɧɧɨɫɬɢ ɪɟɚɤɰɢɨɧɧɨɣ ɫɦɟɫɢ, ɚ ɬɚɤɠɟ ɩɨɞɞɟɪɠɚɧɢɹ 
ɬɪɟɛɭɟɦɵɯ ɡɧɚɱɟɧɢɣ ɪɇ ɧɟɨɛɯɨɞɢɦɨ ɢɧɬɟɧɫɢɜɧɨɟ ɩɟɪɟɦɟɲɢɜɚɧɢɟ ɫɨɞɟɪɠɢɦɨɝɨ ɪɟɚɤɬɨɪɚ 
ɫ ɱɚɫɬɨɬɨɣ ɧɟ ɦɟɧɟɟ 400 ɦɢɧ-1

.  

ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɤɨɧɟɱɧɵɟ ɫɜɨɣɫɬɜɚ ɛɟɥɨɣ ɫɚɠɢ, ɬɚɤɢɟ, ɤɚɤ ɭɞɟɥɶɧɚɹ ɩɨɜɟɪɯɧɨɫɬɶ 
ɱɚɫɬɢɰ, ɫɨɪɛɰɢɨɧɧɵɣ ɨɛɴɟɦ, ɩɥɨɬɧɨɫɬɶ ɦɨɝɭɬ ɪɟɝɭɥɢɪɨɜɚɬɶɫɹ ɡɚ ɫɱɟɬ ɜɚɪɶɢɪɨɜɚɧɢɹ 
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ɤɨɧɰɟɧɬɪɚɰɢɢ ɪɟɚɝɟɧɬɨɜ, ɫɤɨɪɨɫɬɢ ɢɯ ɩɨɞɚɱɢ ɜ ɪɟɚɤɬɨɪ, ɬɟɦɩɟɪɚɬɭɪɵ ɧɚ ɤɚɠɞɨɣ ɫɬɚɞɢɢ 
ɫɢɧɬɟɡɚ, ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɩɟɪɟɦɟɲɢɜɚɧɢɹ, ɡɧɚɱɟɧɢɣ ɪɇ ɢ ɞɪɭɝɨɟ.  

ɋɥɟɞɭɟɬ ɬɚɤɠɟ ɨɬɦɟɬɢɬɶ ɜɵɫɨɤɭɸ ɜɹɡɤɨɫɬɶ ɨɬɮɢɥɶɬɪɨɜɚɧɧɨɝɨ ɫɭɛɫɬɪɚɬɚ, ɢ, ɤɚɤ 
ɫɥɟɞɫɬɜɢɟ, ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɫɬɚɞɢɢ ɟɝɨ ɪɚɡɠɢɠɟɧɢɹ ɛɟɡ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɜɜɟɞɟɧɢɹ ɜɨɞɵ, 
ɩɨɫɤɨɥɶɤɭ ɩɪɢ ɷɬɨɦ ɜɨɡɪɚɫɬɚɸɬ ɡɚɬɪɚɬɵ ɧɚ ɩɨɫɥɟɞɭɸɳɭɸ ɫɬɚɞɢɸ – ɨɛɟɡɜɨɠɢɜɚɧɢɟ 
ɨɫɚɞɤɚ, ɞɥɹ ɱɟɝɨ ɢɫɩɨɥɶɡɭɸɬɫɹ ɤɚɤ ɯɢɦɢɱɟɫɤɢɟ, ɬɚɤ ɢ ɦɟɯɚɧɢɱɟɫɤɢɟ ɫɩɨɫɨɛɵ. 

ȼ ɧɚɫɬɨɹɳɟɣ ɪɚɛɨɬɟ ɪɚɫɫɦɨɬɪɟɧɨ ɜɥɢɹɧɢɟ ɨɞɧɨɝɨ ɢɡ ɜɥɢɹɸɳɢɯ ɮɚɤɬɨɪɨɜ ɧɚ ɤɚɱɟɫɬɜɨ 
ɤɨɧɟɱɧɨɝɨ ɩɪɨɞɭɤɬɚ, ɚ ɢɦɟɧɧɨ, ɬɟɦɩɟɪɚɬɭɪɵ ɫɢɧɬɟɡɚ ɜ ɩɟɪɢɨɞ ɮɨɪɦɢɪɨɜɚɧɢɹ ɡɚɪɨɞɵɲɟɣ 
(ɷɬɚɩ 2 ɫɢɧɬɟɡɚ). 

ɇɚ ɧɚɱɚɥɶɧɵɯ ɫɬɚɞɢɹɯ ɪɚɡɪɚɛɨɬɤɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɨɧɚ ɫɨɫɬɚɜɥɹɥɚ 80 ɋ, ɚ 
ɡɚɬɟɦ ɛɵɥ ɨɩɪɨɛɨɜɚɧɨ ɟɟ ɫɧɢɠɟɧɢɟ ɞɨ 40 ɋ ɩɪɢ ɫɨɯɪɚɧɟɧɢɢ ɧɟɢɡɦɟɧɧɵɦɢ ɡɧɚɱɟɧɢɹɦɢ 
ɨɫɬɚɥɶɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɨɫɚɠɞɟɧɢɹ.  

ɇɚ ɪɢɫɭɧɤɟ 1 ɢ ɬɚɛɥɢɰɟ 1 ɩɪɟɞɫɬɚɜɥɟɧɵ ɢɡɨɬɟɪɦɵ ɚɞɫɨɪɛɰɢɢ ɚɡɨɬɚ ɞɥɹ ɩɨɥɭɱɟɧɧɵɯ 
ɨɛɪɚɡɰɨɜ, ɚ ɬɚɤɠɟ ɡɧɚɱɟɧɢɹ ɭɞɟɥɶɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɢ ɫɨɪɛɰɢɨɧɧɨɝɨ ɨɛɴɟɦɚ. 

ɉɨɥɭɱɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɭɞɟɥɶɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɫɪɟɞɧɢɦ ɪɚɡɦɟɪɚɦ 
ɱɚɫɬɢɰ SiO2

 – 12,7 ɞɥɹ ɩɟɪɜɨɝɨ ɨɛɪɚɡɰɚ ɢ 10,0 ɧɦ – ɞɥɹ ɜɬɨɪɨɝɨ.  
 

 
a)       ɛ) 

Ɋɢɫ. 1 ɂɡɨɬɟɪɦɵ ɚɞɫɨɪɛɰɢɢ Ȼɋ: ɚ)Sɭɞ = 214 ɫɦ2/ɝ,  ɛ)Sɭɞ = 260 ɫɦ2/ɝ. 
 

Ɍɚɛɥɢɰɚ 1. Ɂɧɚɱɟɧɢɹ ɨɫɧɨɜɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɩɨɥɭɱɟɧɧɵɯ ɨɛɪɚɡɰɨɜ 

ɋɜɨɣɫɬɜɨ 
Ɉɛɪɚɡɟɰ 

ɚ ɛ 

ɍɞɟɥɶɧɚɹ ɩɨɜɟɪɯɧɨɫɬɶ ɩɨ ȻɗɌ, ɦ2/ɝ 214,0 260,0 

ɋɨɪɛɰɢɨɧɧɵɣ ɨɛɴɟɦ, ɫɦ3/ɝ. ɉɪɢ Ɋ/Ɋ0=0,98 0,42 0,72 

Ʉɚɤ ɢɡɜɟɫɬɧɨ, ɞɢɫɩɟɪɫɧɨɫɬɶ ɱɚɫɬɢɰ SiO2 ɨɩɪɟɞɟɥɹɟɬ ɟɝɨ ɭɩɪɨɱɧɹɸɳɭɸ ɫɩɨɫɨɛɧɨɫɬɶ ɜ 
ɫɥɭɱɚɟ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ ɤɚɱɟɫɬɜɟ ɧɚɩɨɥɧɢɬɟɥɹ ɜ ɫɨɫɬɚɜɚɯ ɩɨɥɢɦɟɪɧɵɯ ɤɨɦɩɨɡɢɰɢɣ, 
ɩɪɟɠɞɟ ɜɫɟɝɨ ɤɚɭɱɭɤɨɜ. ɇɚɩɪɢɦɟɪ, ɪɚɡɜɢɬɢɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɫɨɜɪɟɦɟɧɧɵɯ ɚɜɬɨɦɨɛɢɥɶɧɵɯ 
ɲɢɧ ɢɞɟɬ ɩɨ ɩɭɬɢ ɡɚɦɟɳɟɧɢɹ ɬɟɯɧɢɱɟɫɤɨɝɨ ɭɝɥɟɪɨɞɚ (ɬɪɚɞɢɰɢɨɧɧɵɣ ɭɫɢɥɢɜɚɸɳɢɣ 
ɧɚɩɨɥɧɢɬɟɥɶ) ɧɚ ɈȾɄ. ɉɪɢ ɷɬɨɦ, ɭɞɚɟɬɫɹ ɫɧɢɡɢɬɶ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɤɚɱɟɧɢɸ, ɚ ɡɧɚɱɢɬ – ɢ 
ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ, ɭɥɭɱɲɢɬɶ ɫɰɟɩɥɟɧɢɟ ɫ ɦɨɤɪɵɦ ɞɨɪɨɠɧɵɦ ɩɨɥɨɬɧɨɦ ɩɪɢ ɫɨɯɪɚɧɟɧɢɢ 
ɭɪɨɜɧɹ ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɢ.  

ɑɟɦ ɜɵɲɟ ɩɥɨɳɚɞɶ ɩɨɜɟɪɯɧɨɫɬɢ ɧɚɩɨɥɧɢɬɟɥɹ, ɬɟɦ ɛɨɥɶɲɟ ɫɬɟɩɟɧɶ ɭɩɪɨɱɧɟɧɢɹ 
ɩɨɥɢɦɟɪɚ.  

ȼɵɫɨɤɨɟ ɡɧɚɱɟɧɢɟ ɫɨɪɛɰɢɨɧɧɨɝɨ ɨɛɴɟɦɚ (0,72 ɫɦ3/ɝ ɭ ɨɛɪɚɡɰɚ ɛ) ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨ 
ɞɨɦɢɧɚɰɢɢ ɦɢɤɪɨɩɨɪ ɜ ɫɬɪɭɤɬɭɪɟ ɱɚɫɬɢɰ, ɜ ɬɨ ɜɪɟɦɹ ɤɚɤ ɞɥɹ ɜɬɨɪɨɝɨ ɨɛɪɚɡɰɚ ɯɚɪɚɤɬɟɪɧɚ 
ɦɟɡɨ- ɢ ɞɚɠɟ ɦɚɤɪɨɩɨɪɢɫɬɨɫɬɶ.  
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Ɉɛɶɹɫɧɹɬɶ ɩɨɥɭɱɟɧɧɭɸ ɡɚɤɨɧɨɦɟɪɧɨɫɬɶ ɫɥɟɞɭɟɬ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: ɧɚ 
ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ ɫɬɚɞɢɢ ɫɢɧɬɟɡɚ ɞɢɨɤɫɢɞɚ ɤɪɟɦɧɢɹ ɩɪɨɢɫɯɨɞɢɬ ɨɛɪɚɡɨɜɚɧɢɟ ɡɚɪɨɞɵɲɟɣ. 
ɉɪɢ ɜɵɫɨɤɨɣ ɬɟɦɩɟɪɚɬɭɪɟ ɪɚɫɬɜɨɪɚ (ɱɬɨ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɩɨɜɵɲɟɧɧɨɣ ɪɚɫɬɜɨɪɢɦɨɫɬɢ 
ɨɫɚɠɞɚɟɦɨɝɨ ɜɟɳɟɫɬɜɚ, ɨɛɪɚɡɭɟɬɫɹ ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɟɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɰɟɧɬɪɨɜ 
(ɡɚɪɨɞɵɲɟɣ), ɧɚ ɤɨɬɨɪɵɯ ɜɩɨɫɥɟɞɫɬɜɢɢ ɨɫɚɠɞɚɟɬɫɹ ɜɵɞɟɥɹɸɳɢɣɫɹ ɢɡ ɪɚɫɬɜɨɪɚ 
ɧɚɧɨɤɪɟɦɧɟɡɟɦ. ɉɨɫɤɨɥɶɤɭ ɤɨɥɢɱɟɫɬɜɨ ɡɚɪɨɞɵɲɟɣ ɨɝɪɚɧɢɱɟɧɨ, ɬɨ ɪɚɡɦɟɪ 
ɮɨɪɦɢɪɭɸɳɢɯɫɹ ɱɚɫɬɢɰ SiO2 ɜɨɡɪɚɫɬɚɟɬ. ɇɚɨɛɨɪɨɬ, ɩɨɧɢɠɟɧɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɫɢɧɬɟɡɚ ɧɚ 
ɷɬɨɣ ɫɬɚɞɢɢ ɩɪɢɜɨɞɢɬ ɤ ɭɜɟɥɢɱɟɧɢɸ ɤɨɥɢɱɟɫɬɜɚ ɡɚɪɨɞɵɲɟɣ, ɱɬɨ ɷɤɜɢɜɚɥɟɧɬɧɨ ɫɧɢɠɟɧɢɸ 
ɞɢɚɦɟɬɪɚ ɱɚɫɬɢɰ ɤɨɧɟɱɧɨɝɨ ɩɪɨɞɭɤɬɚ. 

Ʌɢɬɟɪɚɬɭɪɚ 

1. Ɉɫɚɠɞɟɧɧɵɣ ɞɢɨɤɫɢɞ ɤɪɟɦɧɢɹ ɢ ɫɩɨɫɨɛ ɟɝɨ ɩɨɥɭɱɟɧɢɹ: ɩɚɬ. RU2087417: ɆɉɄ 
C01B 33/193, C08K 3/00, C08L 101/00 / ɂɜɨɧɧɢɤɤ ɒɟɜɚɥɶɟ, ɗɜɟɥɢɧ ɉɪɚɬ; ɞɚɬɚ ɡɚɹɜɤɢ: 
1994.09.29, ɞɚɬɚ ɩɭɛɥ.: 1997.08.20. 

2. ɋɢɧɬɟɡ ɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɧɚɧɨɞɢɫɩɟɪɫɧɨɝɨ ɤɪɟɦɧɟɡɟɦɚ, ɩɨɥɭɱɚɟɦɨɝɨ 
ɩɟɪɟɨɞɢɱɟɫɤɢɦ ɤɢɫɥɨɬɧɵɦ ɫɩɨɫɨɛɨɦ / ɂ.Ɇ. Ɍɟɪɟɳɟɧɤɨ Дɢ ɞɪ.Ж // ɇɟɮɬɟɯɢɦɢɹ-2018: 

ɦɚɬɟɪɢɚɥɵ ɦɟɬɨɞɢɱɟɫɤɨɣ ɧɚɭɱɧɨ-ɬɟɯɧɢɱɟɫɤɨɣ ɤɨɧɮɟɪɟɧɰɢɢ, 27–30 ɧɨɹɛɪɹ 2018. – Ɇɢɧɫɤ: 
ȻȽɌɍ, 2018.  – ɑ.2. – ɋ. 83–86.  

 

ɉɈɅɍɑȿɇɂȿ ɆɈȾɂɎɂɐɂɊɈȼȺɇɇɕɏ ɋɈȿȾɂɇȿɇɂəɆɂ ɆȺɊȽȺɇɐȺ 
ȺɇɈȾɇɈ-ɈɄɋɂȾɇɕɏ ɉɈɄɊɕɌɂɃ ɇȺ ɋɉɅȺȼȺɏ ȺɅɘɆɂɇɂə ɋ 

ɍɅɍɑɒȿɇɇɕɆɂ ɁȺɓɂɌɇɕɆɂ ɋȼɈɃɋɌȼȺɆɂ 
ɉɨɬɢɯɨɧɢɧ Ⱦ.ȿ., Ɇɚɯɧɨɪɢɥɨɜ ȼ.ɂ., Ɉɫɢɩɟɧɤɨ Ɇ.Ⱥ., Ʉɭɪɢɥɨ ɂ.ɂ. ɤ.ɯ.ɧ., ɞɨɰ. 

Ȼɟɥɨɪɭɫɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ, Ɇɢɧɫɤ 

ɉɪɨɰɟɫɫ ɚɧɨɞɢɪɨɜɚɧɢɹ ɧɚɯɨɞɢɬ ɲɢɪɨɤɨɟ ɩɪɢɦɟɧɟɧɢɟ ɞɥɹ ɡɚɳɢɬɵ ɢɡɞɟɥɢɣ ɢɡ 
ɚɥɸɦɢɧɢɹ ɢ ɟɝɨ ɫɩɥɚɜɨɜ ɨɬ ɧɟɝɚɬɢɜɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, ɞɥɹ 
ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɞɟɠɧɨɝɨ ɫɰɟɩɥɟɧɢɹ ɝɚɥɶɜɚɧɢɱɟɫɤɢɯ ɩɨɤɪɵɬɢɣ ɫ ɚɥɸɦɢɧɢɟɜɨɣ ɦɚɬɪɢɰɟɣ, 
ɚ ɬɚɤɠɟ ɫɨɡɞɚɧɢɹ ɩɨɞɫɥɨɹ ɩɟɪɟɞ ɨɤɪɚɲɢɜɚɧɢɟɦ. ȼ ɤɚɱɟɫɬɜɟ ɷɥɟɤɬɪɨɥɢɬɨɜ ɚɧɨɞɢɪɨɜɚɧɢɹ 
ɢɫɩɨɥɶɡɭɸɬ ɪɚɫɬɜɨɪɵ ɧɚ ɨɫɧɨɜɟ ɫɟɪɧɨɣ, ɨɪɬɨɮɨɫɮɨɪɧɨɣ, ɳɚɜɟɥɟɜɨɣ ɢ ɞɪɭɝɢɯ ɤɢɫɥɨɬ, ɚ 
ɬɚɤɠɟ ɢɯ ɫɦɟɫɟɣ. Ⱥɧɨɞɢɪɨɜɚɧɢɟ ɜ ɮɨɫɮɨɪɧɨɤɢɫɥɵɯ ɷɥɟɤɬɪɨɥɢɬɚɯ ɩɨɡɜɨɥɹɟɬ ɩɨɥɭɱɚɬɶ 
ɚɧɨɞɧɨ-ɨɤɫɢɞɧɵɟ ɩɨɤɪɵɬɢɹ (ȺɈɉ) ɫ ɩɨɪɚɦɢ ɫɭɳɟɫɬɜɟɧɧɨ ɛɨɥɶɲɟɝɨ ɪɚɡɦɟɪɚ ɢ, ɤɚɤ 
ɫɥɟɞɫɬɜɢɟ, ɫ ɥɭɱɲɟɣ ɚɞɝɟɡɢɟɣ ɤ ɩɨɜɟɪɯɧɨɫɬɢ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɩɨɤɪɵɬɢɹɦɢ, 
ɫɮɨɪɦɢɪɨɜɚɧɧɵɦɢ ɜ ɫɟɪɧɨɤɢɫɥɵɯ ɷɥɟɤɬɪɨɥɢɬɚɯ Д1Ж. 

Ⱦɥɹ ɭɥɭɱɲɟɧɢɹ ɡɚɳɢɬɧɵɯ ɫɜɨɣɫɬɜ ȺɈɉ ɩɨɞɜɟɪɝɚɸɬɫɹ ɭɩɥɨɬɧɟɧɢɸ, ɱɬɨ ɩɪɢɜɨɞɢɬ 
ɤ ɡɚɤɪɵɬɢɸ ɩɨɪ ɨɛɪɚɡɭɸɳɢɦɫɹ ɛɟɦɢɬɨɦ ɢ ɫɨɟɞɢɧɟɧɢɹɦɢ ɦɟɬɚɥɥɨɜ, ɩɪɢɫɭɬɫɬɜɭɸɳɢɯ ɜ 
ɷɥɟɤɬɪɨɥɢɬɚɯ. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɲɢɪɨɤɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɝɢɞɪɨɬɟɪɦɚɥɶɧɨɟ ɭɩɥɨɬɧɟɧɢɟ, ɚ 
ɬɚɤɠɟ ɭɩɥɨɬɧɟɧɢɟ ɜ ɪɚɫɬɜɨɪɚɯ ɯɪɨɦɚɬɨɜ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɩɨɥɭɱɚɬɶ ȺɈɉ, ɨɛɥɚɞɚɸɳɢɟ 
ɷɮɮɟɤɬɨɦ «ɫɚɦɨɡɚɥɟɱɢɜɚɧɢɹ». ȼ ɪɹɞɟ ɪɚɛɨɬ ɩɨɤɚɡɚɧɚ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɩɟɪɦɚɧɝɚɧɚɬɚ ɤɚɥɢɹ ɜ ɤɚɱɟɫɬɜɟ ɢɧɝɢɛɢɬɨɪɚ ɤɨɪɪɨɡɢɢ, ɱɬɨ ɞɟɥɚɟɬ ɰɟɥɟɫɨɨɛɪɚɡɧɨɦ 
ɢɫɫɥɟɞɨɜɚɧɢɟ ɜɨɡɦɨɠɧɨɫɬɢ ɟɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ ɫɨɫɬɚɜɚɯ ɪɚɫɬɜɨɪɨɜ ɭɩɥɨɬɧɟɧɢɹ ɜ 
ɤɚɱɟɫɬɜɟ ɚɥɶɬɟɪɧɚɬɢɜɵ ɷɤɨɥɨɝɢɱɟɫɤɢ ɨɩɚɫɧɵɦ ɢ ɤɚɧɰɟɪɨɝɟɧɧɵɦ ɫɨɟɞɢɧɟɧɢɹɦ ɯɪɨɦɚ 
[2,3] 

ɐɟɥɶɸ ɞɚɧɧɨɣ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɭɫɬɚɧɨɜɥɟɧɢɟ ɜɥɢɹɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɩɪɨɰɟɫɫɚ 
ɚɧɨɞɢɪɨɜɚɧɢɹ ɫɩɥɚɜɚ ɚɥɸɦɢɧɢɹ ȺȾ31 ɢ ɭɩɥɨɬɧɟɧɢɹ ɜ ɪɚɫɬɜɨɪɚɯ ɩɟɪɦɚɧɝɚɧɚɬɚ ɤɚɥɢɹ 
ɩɨɥɭɱɟɧɧɵɯ ɚɧɨɞɧɨ-ɨɤɫɢɞɧɵɯ ɩɨɤɪɵɬɢɣ ɧɚ ɢɯ ɡɚɳɢɬɧɵɟ ɫɜɨɣɫɬɜɚ.  

Ɉɛɴɟɤɬɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɜ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɹɜɥɹɟɬɫɹ ɦɟɞɶɫɨɞɟɪɠɚɳɢɣ ɫɩɥɚɜ 
ɚɥɸɦɢɧɢɹ ɦɚɪɤɢ ȺȾ31,ɧɨɦɢɧɚɥɶɧɨɝɨ ɫɨɫɬɚɜɚ, ɦɚɫɫ.%: ⸰Т – (0.20–0.60); Fe – 0.50; Cu – 

0.10; Mn – 0.10; ɆР – (0.45–0.90); Zn – 0.20; ɌТ – 0.15; Al – ɛɚɥɚɧɫ.  
ȼ ɢɫɫɥɟɞɨɜɚɧɢɹɯ ɢɫɩɨɥɶɡɨɜɚɥɢ ɨɛɪɚɡɰɵ ɤɪɭɝɥɨɣ ɮɨɪɦɵ ɞɢɚɦɟɬɪɨɦ 40 ɦɦ ɢ 

ɬɨɥɳɢɧɨɣ 1 ɦɦ. Ɉɛɪɚɡɰɵ ɩɟɪɟɞ ɚɧɨɞɢɪɨɜɚɧɢɟɦ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɪɨɯɨɞɢɥɢ ɩɨɞɝɨɬɨɜɤɭ 
ɫɨɝɥɚɫɧɨ ȽɈɋɌ 9.402–2004. 



ɋɟɤɰɿɹ 2: Ɋɟɫɭɪɫɨɡɛɟɪɟɠɟɧɧɹ ɜ ɬɟɯɧɨɥɨɝɿʀ ɧɟɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ 
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Ⱥɧɨɞɢɪɨɜɚɧɢɟ ɩɪɨɜɨɞɢɥɢ ɜ ɪɚɫɬɜɨɪɟ H3PO4 ɫ ɤɨɧɰɟɧɬɪɚɰɢɟɣ 200 ɝ/ɞɦ3
 ɜ ɬɟɱɟɧɢɟ 

40 ɦɢɧ ɩɪɢ ɤɨɦɧɚɬɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ (≈ 20±2 °ɋ) ɢ ɧɚɩɪɹɠɟɧɢɢ, ɪɚɜɧɨɦ 10, 20 ɢ 30 ȼ. 
Ɇɚɬɟɪɢɚɥ ɤɚɬɨɞɨɜ – ɫɜɢɧɟɰ.  

ɍɩɥɨɬɧɟɧɢɟ ȺɈɉ ɩɪɨɜɨɞɢɥɢ ɜ 0.2 Ɇ ɪɚɫɬɜɨɪɟ KMnO4 ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 
100±1 °ɋ. ȼɪɟɦɹ ɭɩɥɨɬɧɟɧɢɹ – 20 ɦɢɧ. ɉɨɫɥɟ ɭɩɥɨɬɧɟɧɢɹ ɨɛɪɚɡɰɵ ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɵɯ 
ȺɈɉ ɩɪɨɦɵɜɚɥɢ ɝɨɪɹɱɟɣ ɞɢɫɬɢɥɥɢɪɨɜɚɧɧɨɣ ɜɨɞɨɣ ɢ ɫɭɲɢɥɢ ɫ ɩɨɦɨɳɶɸ 
ɬɟɪɦɨɜɨɡɞɭɯɨɞɭɜɤɢ.  

Ⱦɥɹ ɢɡɭɱɟɧɢɹ ɤɨɪɪɨɡɢɨɧɧɨɣ ɫɬɨɣɤɨɫɬɢ ɨɛɪɚɡɰɨɜ ȺɈɉ, ɩɨɥɭɱɟɧɧɵɯ ɩɪɢ 
ɪɚɡɥɢɱɧɵɯ ɩɚɪɚɦɟɬɪɚɯ ɷɥɟɤɬɪɨɥɢɡɚ, ɚ ɬɚɤɠɟ ɜ ɨɬɫɭɬɫɬɜɢɢ ɢ ɩɪɢ ɧɚɥɢɱɢɢ ɭɩɥɨɬɧɟɧɢɹ ɜ 
ɪɚɫɬɜɨɪɚɯ ɩɟɪɦɚɧɝɚɧɚɬɚ ɤɚɥɢɹ, ɢɫɩɨɥɶɡɨɜɚɥɢ ɦɟɬɨɞ ɥɢɧɟɣɧɨɣ ɩɨɥɹɪɢɡɚɰɢɢ ɜ 0.5 Ɇ 
ɪɚɫɬɜɨɪɟ ɯɥɨɪɢɞɚ ɧɚɬɪɢɹ.  

ɗɥɟɤɬɪɨɯɢɦɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ, ɩɨɥɭɱɟɧɧɵɟ ɢɡ ɚɧɚɥɢɡɚ ɩɨɬɟɧɰɢɨɞɢɧɚɦɢɱɟɫɤɢɯ 
ɩɨɥɹɪɢɡɚɰɢɨɧɧɵɯ ɤɪɢɜɵɯ ɞɥɹ ɫɮɨɪɦɢɪɨɜɚɧɧɵɯ ȺɈɉ, ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 1. 

Ʉɚɤ ɜɢɞɧɨ ɢɡ ɩɨɥɭɱɟɧɧɵɯ ɞɚɧɧɵɯ, ɜ ɨɬɫɭɬɫɬɜɢɢ ɭɩɥɨɬɧɟɧɢɹ ɞɥɹ ȺɈɉ, 
ɫɮɨɪɦɢɪɨɜɚɧɧɵɯ ɩɪɢ ɧɚɩɪɹɠɟɧɢɢ 10 ȼ, ɬɨɤ ɤɨɪɪɨɡɢɢ ɫɨɫɬɚɜɥɹɟɬ 3.12∙10−6

 Ⱥ/ɫɦ2
. 

ɍɜɟɥɢɱɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ ɜ ɩɪɨɰɟɫɫɟ ɚɧɨɞɢɪɨɜɚɧɢɹ ɩɪɢɜɨɞɢɬ ɫ ɫɧɢɠɟɧɢɸ ɬɨɤɚ 
ɤɨɪɪɨɡɢɢ ɩɪɢɦɟɪɧɨ ɜ 1.8 ɪɚɡ.  
Ɍɚɛɥɢɰɚ 1 – ɗɥɟɤɬɪɨɯɢɦɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ, ɩɨɥɭɱɟɧɧɵɟ ɢɡ ɚɧɚɥɢɡɚ 
ɩɨɬɟɧɰɢɨɞɢɧɚɦɢɱɟɫɤɢɯ ɩɨɥɹɪɢɡɚɰɢɨɧɧɵɯ ɤɪɢɜɵɯ  

ȼɢɞ ɨɛɪɚɛɨɬɤɢ bɤ, ȼ ɚɤ, ȼ ba, ȼ aa, ȼ 

iɤɨɪɪ, 

Ⱥ/ɫɦ2
 

H3PO4 10 ȼ -0.0230 -0.7517 0.0180 -0.5260 3.12∙10−6
 

H3PO4 20 ȼ -0.0432 -0.8632 0.0278 -0.4641 2.39∙10−6
 

H3PO4 30 ȼ -0.0467 -0.8495 0.0054 -0.5488 1.69∙10−6
 

H3PO4 10 ȼ + ɭɩɥɨɬɧɟɧɢɟ ɜ 
KMnO4 

-0.0210 -0.7750 0.0080 -0.5982 8.00∙10−7
 

H3PO4 20 ȼ + ɭɩɥɨɬɧɟɧɢɟ ɜ 
KMnO4 

-0.0304 -0.7802 0.0162 -0.4877 5.28∙10−7
 

H3PO4 30 ȼ + ɭɩɥɨɬɧɟɧɢɟ ɜ 
KMnO4 

-0.0232 -0.8738 0.0219 -0.5873 4.44∙10−7
 

 

Ⱥɧɚɥɨɝɢɱɧɚɹ ɡɚɜɢɫɢɦɨɫɬɶ ɧɚɛɥɸɞɚɟɬɫɹ ɢ ɞɥɹ ȺɈɉ ɫ ɭɩɥɨɬɧɟɧɢɟɦ, ɞɥɹ ɤɨɬɨɪɵɯ 
ɬɨɤɢ ɤɨɪɪɨɡɢɢ ɫɨɫɬɚɜɥɹɸɬ 8.00∙10−7

, 5.28∙10−7
 ɢ 4.44∙10−7

 ɩɪɢ ɧɚɩɪɹɠɟɧɢɢ 
ɚɧɨɞɢɪɨɜɚɧɢɹ 10, 20 ɢ 30 ȼ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. ɍɜɟɥɢɱɟɧɢɟ ɡɚɳɢɬɧɵɯ ɫɜɨɣɫɬɜ 
ɨɛɴɹɫɧɹɟɬɫɹ ɬɟɦ, ɱɬɨ ɩɪɢ ɛɨɥɟɟ ɜɵɫɨɤɨɦ ɧɚɩɪɹɠɟɧɢɢ ɩɪɨɰɟɫɫɚ ɩɪɨɢɫɯɨɞɢɬ 
ɮɨɪɦɢɪɨɜɚɧɢɟ ɨɞɧɨɪɨɞɧɵɯ, ɭɩɨɪɹɞɨɱɟɧɧɵɯ ɩɨɪ ɨɞɢɧɚɤɨɜɨɝɨ ɪɚɡɦɟɪɚ. ȼ ɩɨɥɶɡɭ ɷɬɨɝɨ 
ɩɪɟɞɩɨɥɨɠɟɧɢɹ ɬɚɤɠɟ ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨɛɪɚɡɨɜɚɧɢɟ ɛɨɥɟɟ ɢɧɬɟɧɫɢɜɧɨ ɨɤɪɚɲɟɧɧɵɯ 
ɩɨɤɪɵɬɢɣ. 

ȼ ɫɜɨɸ ɨɱɟɪɟɞɶ ɝɢɞɪɨɬɟɪɦɢɱɟɫɤɨɟ ɭɩɥɨɬɧɟɧɢɟ ɩɨɪɢɫɬɨɝɨ ɫɥɨɹ ɩɨɥɭɱɟɧɧɵɯ ȺɈɉ 
ɜ ɪɚɫɬɜɨɪɟ ɩɟɪɦɚɧɝɚɧɚɬɚ ɤɚɥɢɹ ɩɪɢɜɨɞɢɬ ɤ ɡɚɩɟɱɚɬɵɜɚɧɢɸ ɩɨɪ ɛɟɦɢɬɧɨ-ɦɚɪɝɚɧɰɨɜɵɦɢ 
ɫɬɪɭɤɬɭɪɚɦɢ ɢ, ɤɚɤ ɫɥɟɞɫɬɜɢɟ, ɤ ɡɚɬɪɭɞɧɟɧɢɸ ɦɢɝɪɚɰɢɢ ɯɥɨɪɢɞ-ɢɨɧɨɜ ɱɟɪɟɡ ɚɧɨɞɧɨ-

ɨɤɫɢɞɧɵɣ ɫɜɨɣ ɤ ɚɥɸɦɢɧɢɟɜɨɣ ɩɨɞɥɨɠɤɟ. ɉɪɢ ɷɬɨɦ ɬɨɤɢ ɤɨɪɪɨɡɢɢ ɭɦɟɧɶɲɚɸɬɫɹ 
ɩɪɢɦɟɪɧɨ ɜ 3.9, 4.5 ɢ 3.8 ɪɚɡɚ ɞɥɹ ɩɨɤɪɵɬɢɣ, ɫɮɨɪɦɢɪɨɜɚɧɧɵɯ ɩɪɢ ɧɚɩɪɹɠɟɧɢɹɯ 10, 20 
ɢ 30 ȼ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɨɜɟɞɟɧɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨɤɚɡɚɥɢ, ɱɬɨ ɭɜɟɥɢɱɟɧɢɟ 
ɧɚɩɪɹɠɟɧɢɹ ɜ ɩɪɨɰɟɫɫɟ ɚɧɨɞɢɪɨɜɚɧɢɹ ɫɩɥɚɜɨɜ ɚɥɸɦɢɧɢɹ, ɚ ɬɚɤɠɟ ɭɩɥɨɬɧɟɧɢɟ 
ɫɮɨɪɦɢɪɨɜɚɧɧɵɯ ȺɈɉ ɜ ɪɚɫɬɜɨɪɚɯ ɩɟɪɦɚɧɝɚɧɚɬɚ ɤɚɥɢɹ ɩɨɡɜɨɥɹɟɬ ɫɭɳɟɫɬɜɟɧɧɨ 
ɭɦɟɧɶɲɢɬɶ ɬɨɤ ɤɨɪɪɨɡɢɢ, ɚ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɨɜɵɫɢɬɶ ɡɚɳɢɬɧɵɣ ɷɮɮɟɤɬ ɩɨɜɟɪɯɧɨɫɬɢ. 
Ʌɢɬɟɪɚɬɭɪɚ 
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ɊȺɁɊȺȻɈɌɄȺ ɋɈɋɌȺȼɈȼ ɋɌȿɄɈɅ ȾɅə ȼɕɋɈɄɈɉɊɈɑɇɈȽɈ      
ɋɌȿɄɅɈȼɈɅɈɄɇȺ ɇȺ ɈɋɇɈȼȿ ɋɂɋɌȿɆɕ MgO–CaO–Al2O3–SiO2
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ɍɱɪɟɠɞɟɧɢɟ ɨɛɪɚɡɨɜɚɧɢɹ «Ȼɟɥɨɪɭɫɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ  ɭɧɢɜɟɪɫɢɬɟɬ» (ɝ. Ɇɢɧɫɤ)
ȼɵɫɨɤɨɩɪɨɱɧɨɟ ɜɵɫɨɤɨɦɨɞɭɥɶɧɨɟ ɜɨɥɨɤɧɨ (ȼɆɉ ɢɥɢ ɬɢɩ S) ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ 

ɢɡɝɨɬɨɜɥɟɧɢɹ ɤɨɦɩɨɡɢɰɢɨɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɤɨɬɨɪɵɟ ɪɚɛɨɬɚɸɬ ɜ ɭɫɥɨɜɢɹɯ ɜɵɫɨɤɢɯ 
ɧɚɝɪɭɡɨɤ, ɩɨɞ ɜɨɡɞɟɣɫɬɜɢɟɦ ɷɤɫɬɪɟɦɚɥɶɧɵɯ ɬɟɦɩɟɪɚɬɭɪ ɢ ɤɨɪɪɨɡɢɨɧɧɵɯ ɫɪɟɞ. ɍɩɪɭɝɨ-

ɩɪɨɱɧɨɫɬɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɬɚɤɢɯ ɜɨɥɨɤɨɧ ɛɨɥɟɟ ɱɟɦ ɧɚ 30% ɩɪɟɜɨɫɯɨɞɹɬ ɚɧɚɥɨɝɢɱɧɵɟ 
ɩɨɤɚɡɚɬɟɥɢ ɚɥɸɦɨɛɨɪɨɫɢɥɢɤɚɬɧɵɯ ɫɬɟɤɥɹɧɧɵɯ ɜɨɥɨɤɨɧ (ɬɢɩ ȿ). Ʉɪɨɦɟ ɷɬɨɝɨ, ɜɨɥɨɤɧɚ ɢɡ 
ɫɬɟɤɥɚ ɬɢɩɚ S ɨɛɥɚɞɚɸɬ ɫɭɳɟɫɬɜɟɧɧɨ ɛɨɥɟɟ ɜɵɫɨɤɨɣ ɩɪɨɱɧɨɫɬɶɸ ɩɪɢ ɞɥɢɬɟɥɶɧɵɯ 
ɧɚɝɪɭɡɤɚɯ, ɚ ɬɚɤɠɟ ɬɟɪɦɨ- ɢ ɜɨɞɨɫɬɨɣɤɨɫɬɶɸ. ɉɨɤɚɡɚɬɟɥɢ ɩɪɨɱɧɨɫɬɢ ɩɪɨɦɵɲɥɟɧɧɵɯ 
ɜɵɫɨɤɨɩɪɨɱɧɵɯ ɜɨɥɨɤɨɧ ɫɨɫɬɚɜɥɹɸɬ 4,4–4,7 Ƚɉɚ, ɦɨɞɭɥɶ ɭɩɪɭɝɨɫɬɢ 82–89 Ƚɉɚ. 
ɉɨɤɚɡɚɬɟɥɢ ɦɨɞɭɥɹ ɭɩɪɭɝɨɫɬɢ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɬɚɤɨɝɨ ɬɢɩɚ ɦɨɝɭɬ 
ɞɨɫɬɢɝɚɬɶ 100–130 Ɇɉɚ, ɩɪɨɱɧɨɫɬɢ – ɞɨ 5,1 Ƚɉɚ. ȼɨɥɨɤɧɚ ɬɢɩɚ ⸰ ɦɨɝɭɬ ɛɵɬɶ ɫɪɚɜɧɟɧɵ 
ɩɨ ɩɨɤɚɡɚɬɟɥɹɦ ɩɪɨɱɧɨɫɬɢ ɫ ɚɪɚɦɢɞɧɵɦɢ, ɭɝɥɟɪɨɞɧɵɦɢ, ɤɟɪɚɦɢɱɟɫɤɢɦɢ ɜɨɥɨɤɧɚɦɢ ɢ 
ɞɪɭɝɢɦɢ ɷɮɮɟɤɬɢɜɧɵɦɢ ɦɚɬɟɪɢɚɥɚɦɢ, ɩɪɢ ɷɬɨɦ ɢɦɟɬɶ ɨɬɧɨɫɢɬɟɥɶɧɭɸ ɧɢɡɤɭɸ 
ɫɬɨɢɦɨɫɬɶ [1–3].

ȼɨɥɨɤɧɚ ɬɢɩɚ S ɢ ɦɚɬɟɪɢɚɥɵ ɧɚ ɢɯ ɨɫɧɨɜɟ ɢɫɩɨɥɶɡɭɸɬɫɹ ɜ ɚɷɪɨɤɨɫɦɢɱɟɫɤɨɣ, 
ɚɜɢɚɰɢɨɧɧɨɣ, ɚɜɬɨɦɨɛɢɥɶɧɨɣ, ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɣ ɢ ɷɥɟɤɬɪɨɧɧɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ, 
ɢɧɞɭɫɬɪɢɢ ɫɩɨɪɬɢɜɧɵɯ ɬɨɜɚɪɨɜ ɢ ɜɨɟɧɧɨɣ ɬɟɯɧɢɤɟ. ɇɚ ɚɜɢɚɤɨɫɦɢɱɟɫɤɨɦ ɢ ɚɜɢɚɰɢɨɧɧɨɦ 
ɪɵɧɤɚɯ ɜɨɥɨɤɧɚ ɢɡ ⸰-ɫɬɟɤɥɚ ɢɫɩɨɥɶɡɭɸɬɫɹ ɢɡ-ɡɚ ɢɯ ɜɵɫɨɤɢɯ ɩɪɨɱɧɨɫɬɧɵɯ ɫɜɨɣɫɬɜ, ɜ 
ɱɚɫɬɧɨɫɬɢ ɜɵɫɨɤɨɣ ɭɫɬɨɣɱɢɜɨɫɬɢ ɤ ɪɚɡɪɭɲɟɧɢɸ (ɭɞɚɪɧɨɣ ɜɹɡɤɨɫɬɢ) ɉɟɪɫɩɟɤɬɢɜɧɨɣ 
ɫɮɟɪɨɣ ɩɪɢɦɟɧɟɧɢɹ ɤɨɦɩɨɡɢɰɢɨɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɚɪɦɢɪɨɜɚɧɧɵɯ ɜɵɫɨɤɨɩɪɨɱɧɵɦ 
ɜɨɥɨɤɧɨɦ, ɹɜɥɹɟɬɫɹ ɦɟɞɢɰɢɧɚ.

Ɋɚɡɜɢɬɢɟ ɪɵɧɤɚ ɤɨɦɩɨɡɢɰɢɨɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɬɪɟɛɭɟɬ ɭɜɟɥɢɱɟɧɢɹ ɨɛɴɟɦɨɜ 
ɩɪɨɢɡɜɨɞɫɬɜɚ ɜɵɫɨɤɨɩɪɨɱɧɨɝɨ ɜɵɫɨɤɨɦɨɞɭɥɶɧɨɝɨ ɫɬɟɤɥɨɜɨɥɨɤɧɚ, ɪɚɡɪɚɛɨɬɤɢ 
ɫɬɟɤɥɨɦɚɬɟɪɢɚɥɨɜ ɫ ɪɚɡɥɢɱɧɵɦ ɫɨɱɟɬɚɧɢɟɦ ɩɨɤɚɡɚɬɟɥɟɣ ɩɪɨɱɧɨɫɬɢ ɢ ɭɩɪɭɝɨɫɬɢ [1].

Ɏɚɤɬɨɪɨɦ, ɫɞɟɪɠɢɜɚɸɳɢɦ ɪɚɫɲɢɪɟɧɢɟ ɨɛɴɟɦɨɜ ɩɪɨɢɡɜɨɞɫɬɜɚ ɦɚɬɟɪɢɚɥɨɜ ɬɚɤɨɝɨ 
ɬɢɩɚ, ɹɜɥɹɸɬɫɹ ɬɭɝɨɩɥɚɜɤɨɫɬɶ ɫɬɟɤɨɥ, ɩɨɥɭɱɚɟɦɵɯ ɧɚ ɨɫɧɨɜɟ ɫɢɫɬɟɦɵ MgO–Al2O3–
SiO2, ɜɵɫɨɤɚɹ ɜɹɡɤɨɫɬɶ ɫɬɟɤɥɨɪɚɫɩɥɚɜɚ ɢ, ɤɚɤ ɫɥɟɞɫɬɜɢɟ, ɜɵɫɨɤɚɹ ɬɟɦɩɟɪɚɬɭɪɚ 
ɮɨɪɦɨɜɚɧɢɹ ɜɨɥɨɤɧɚ. ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ ɩɪɨɢɡɜɨɞɫɬɜɨ ɜɵɫɨɤɨɩɪɨɱɧɨɝɨ ɜɨɥɨɤɧɚ 
ɹɜɥɹɟɬɫɹ ɷɧɟɪɝɨɡɚɬɪɚɬɧɵɦ ɢ ɧɢɡɤɨɩɪɨɢɡɜɨɞɢɬɟɥɶɧɵɦ ɩɪɨɰɟɫɫɨɦ. ȼɵɫɨɤɨɩɪɨɱɧɵɟ 
ɜɵɫɨɤɨɦɨɞɭɥɶɧɵɟ ɜɨɥɨɤɧɚ, ɩɨɥɭɱɟɧɧɵɟ ɧɚ ɨɫɧɨɜɟ ɫɬɟɤɨɥ ɫɢɫɬɟɦɵ MgO–Al2O3–SiO2,

ɩɪɨɢɡɜɨɞɹɬɫɹ ɩɨ ɷɧɟɪɝɨɡɚɬɪɚɬɧɨɣ ɞɜɭɯɫɬɚɞɢɣɧɨɣ ɬɟɯɧɨɥɨɝɢɢ, ɤɨɬɨɪɚɹ ɜɤɥɸɱɚɟɬ ɜɚɪɤɭ 
ɫɬɟɤɥɚ ɢ ɮɨɪɦɨɜɚɧɢɟ ɡɚɝɨɬɨɜɨɤ ɧɚ ɩɟɪɜɨɣ ɫɬɚɞɢɢ ɩɪɨɰɟɫɫɚ, ɩɥɚɜɥɟɧɢɟ ɡɚɝɨɬɨɜɨɤ ɢ 
ɜɵɬɹɝɢɜɚɧɢɟ ɜɨɥɨɤɧɚ ɧɚ ɜɬɨɪɨɣ ɫɬɚɞɢɢ.

ȼ ɷɬɨɣ ɫɜɹɡɢ ɜɨɡɧɢɤɚɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɜ ɪɚɡɪɚɛɨɬɤɟ ɫɨɫɬɚɜɨɜ ɫɬɟɤɨɥ ɞɥɹ ɩɨɥɭɱɟɧɢɹ 
ɜɨɥɨɤɧɚ, ɫɨɱɟɬɚɸɳɢɯ ɜɵɫɨɤɭɸ ɩɪɨɱɧɨɫɬɶ ɢ ɩɪɢɟɦɥɟɦɵɟ ɞɥɹ ɨɞɧɨɫɬɚɞɢɣɧɨɣ 
ɜɵɪɚɛɨɬɤɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ. 
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ɐɟɥɶɸ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɪɚɡɪɚɛɨɬɤɚ ɫɨɫɬɚɜɨɜ ɫɬɟɤɨɥ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɜɵɫɨɤɨɩɪɨɱɧɨɝɨ 
ɫɬɟɤɥɹɧɧɨɝɨ ɜɨɥɨɤɧɚ ɫ ɩɨɧɢɠɟɧɧɨɣ ɷɧɟɪɝɨɟɦɤɨɫɬɶɸ ɧɚ ɨɫɧɨɜɟ ɫɢɫɬɟɦɵ MgO–CaO–Al2O3–
SiO2.  

ɉɪɨɜɟɞɟɧ ɫɢɧɬɟɡ ɫɬɟɤɨɥ ɞɥɹ ɜɵɫɨɤɨɩɪɨɱɧɨɝɨ ɜɨɥɨɤɧɚ, ɫɨɫɬɚɜɵ ɤɨɬɨɪɵɯ 
ɜɤɥɸɱɚɸɬ, ɦɨɥ.%: SiO2 60–67,5; Al2O3 17,5–25; MgO + CaO 15–22,5, ɩɪɢ ɷɬɨɦ 
ɦɨɥɹɪɧɨɟ ɫɨɨɬɧɨɲɟɧɢɟ ɦɨɞɢɮɢɤɚɬɨɪɨɜ MgO ɢ CaO ɢɡɦɟɧɹɟɬɫɹ ɨɬ 1/3 ɞɨ 3/2. ɋ 
ɰɟɥɶɸ ɭɥɭɱɲɟɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɫɬɟɤɨɥ ɚɩɪɨɛɢɪɨɜɚɥɨɫɶ ɬɚɤɠɟ ɜɜɟɞɟɧɢɟ 
ɞɨɛɚɜɨɤ TiO2 ɢ Na2O. 

Ⱦɥɹ ɨɰɟɧɤɢ ɫɬɟɤɥɨɨɛɪɚɡɭɸɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ ɫɵɪɶɟɜɵɯ ɤɨɦɩɨɡɢɰɢɣ ɩɪɨɜɨɞɢɥɚɫɶ 
ɬɟɪɦɢɱɟɫɤɚɹ ɨɛɪɚɛɨɬɤɚ ɲɢɯɬɵ ɜ ɝɚɡɨɜɨɣ ɩɟɱɢ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 1400 °ɋ. ɍɫɬɚɧɨɜɥɟɧɨ, 
ɱɬɨ ɩɪɨɰɟɫɫɵ ɫɬɟɤɥɨɨɛɪɚɡɨɜɚɧɢɹ ɩɪɢ ɞɚɧɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ ɡɚɜɟɪɲɚɸɬɫɹ ɬɨɥɶɤɨ ɩɪɢ 
ɦɚɤɫɢɦɚɥɶɧɨɦ ɫɨɞɟɪɠɚɧɢɢ ɦɨɞɢɮɢɤɚɬɨɪɨɜ.  

ɋɢɧɬɟɡ ɫɬɟɤɨɥ ɜ ɝɚɡɨɜɨɣ ɩɥɚɦɟɧɧɨɣ ɩɟɱɢ ɩɟɪɢɨɞɢɱɟɫɤɨɝɨ ɞɟɣɫɬɜɢɹ ɩɪɢ 
ɦɚɤɫɢɦɚɥɶɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ 1550 ºɋ ɢ ɫɤɨɪɨɫɬɢ ɩɨɞɴɟɦɚ ɬɟɦɩɟɪɚɬɭɪɵ 250 ºɋ/ɱ ɬɚɤɠɟ ɧɟ 
ɨɛɟɫɩɟɱɢɥ ɡɚɜɟɪɲɟɧɧɨɫɬɶ ɩɪɨɰɟɫɫɨɜ ɫɬɟɤɥɨɨɛɪɚɡɨɜɚɧɢɹ. ɋɬɟɤɥɚ  ɫ ɫɨɞɟɪɠɚɧɢɟɦ Al2O3 

ɛɨɥɟɟ 17,5 ɦɨɥ.% ɢɦɟɸɬ ɤɪɢɫɬɚɥɥɢɱɟɫɤɢɟ ɜɤɥɸɱɟɧɢɹ, ɩɪɢ ɷɬɨɦ ɨɛɴɟɦ ɫɬɟɤɥɨɜɢɞɧɨɣ 
ɮɚɡɵ ɭɦɟɧɶɲɚɟɬɫɹ ɩɨ ɦɟɪɟ ɪɨɫɬɚ ɫɨɞɟɪɠɚɧɢɹ Al2O3. ɋ ɪɨɫɬɨɦ ɫɨɞɟɪɠɚɧɢɹ 
ɦɨɞɢɮɢɤɚɬɨɪɨɜ ɢ ɫɧɢɠɟɧɢɟɦ ɦɨɥɹɪɧɨɝɨ ɫɨɨɬɧɨɲɟɧɢɹ MgO/CaO ɫɤɨɪɨɫɬɶ ɩɪɨɰɟɫɫɨɜ 
ɫɬɟɤɥɨɨɛɪɚɡɨɜɚɧɢɹ ɜɨɡɪɚɫɬɚɟɬ. 

Ʉɚɱɟɫɬɜɟɧɧɵɣ ɚɧɚɥɢɡ ɯɢɦɢɱɟɫɤɨɝɨ ɫɨɫɬɚɜɚ ɫɬɟɤɨɥ ɢ ɤɪɢɫɬɚɥɥɢɱɟɫɤɢɯ ɜɤɥɸɱɟɧɢɣ ɜ 
ɧɢɯ ɩɪɨɜɨɞɢɥɫɹ ɫ ɩɨɦɨɳɶɸ ɥɚɡɟɪɧɨɝɨ ɚɬɨɦɧɨ-ɷɦɢɫɫɢɨɧɧɨɝɨ ɫɩɟɤɬɪɨɦɟɬɪɚ δEA-S500 

(Ȼɟɥɚɪɭɫɶ). Ⱥɧɚɥɢɡ ɜɤɥɸɱɚɥ ɫɧɹɬɢɟ ɫɩɟɤɬɪɨɜ ɜ ɬɨɱɤɟ ɩɪɢ ɥɨɤɚɥɶɧɨɦ ɜɨɡɞɟɣɫɬɜɢɢ 
ɥɚɡɟɪɧɨɝɨ ɥɭɱɚ ɧɚ ɤɪɢɫɬɚɥɥɢɱɟɫɤɨɟ ɜɤɥɸɱɟɧɢɟ ɢ ɫɬɟɤɥɨ.  

ɇɚ ɪɢɫ.1. ɩɪɟɞɫɬɚɜɥɟɧɵ ɚɧɚɥɢɬɢɱɟɫɤɢɟ ɥɢɧɢɢ ɚɥɸɦɢɧɢɹ ɧɚ ɫɩɟɤɬɪɟ 
ɤɪɢɫɬɚɥɥɢɱɟɫɤɨɝɨ ɜɤɥɸɱɟɧɢɹ ɢ ɫɬɟɤɥɚ. ɋɨɩɨɫɬɚɜɥɟɧɢɟ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɥɢɧɢɣ ɜɵɹɜɥɹɟɬ 
ɫɭɳɟɫɬɜɟɧɧɨɟ ɩɪɟɜɵɲɟɧɢɟ ɫɨɞɟɪɠɚɧɢɹ ɨɤɫɢɞɚ ɚɥɸɦɢɧɢɹ ɜɨ ɜɤɥɸɱɟɧɢɹɯ. 
Ⱥɧɚɥɨɝɢɱɧɵɣ ɪɟɡɭɥɶɬɚɬ ɩɨɥɭɱɟɧ ɞɥɹ ɬɚɤɨɝɨ ɷɥɟɦɟɧɬɚ, ɤɚɤ ɤɪɟɦɧɢɣ.  
 

 
 
 

ɫɬɟɤɥɨ 

ɤɪɢɫɬɚɥɥɢɱɟɫɤɨɟ 

ɜɤɥɸɱɟɧɢɟ 

Ɋɢɫ. 1. Ⱥɧɚɥɢɬɢɱɟɫɤɢɟ ɥɢɧɢɢ ɚɥɸɦɢɧɢɹ ɧɚ ɫɩɟɤɬɪɚɯ ɫɬɟɤɥɚ ɢ  
ɤɪɢɫɬɚɥɥɢɱɟɫɤɨɝɨ ɜɤɥɸɱɟɧɢɹ 
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ɉɨ ɞɚɧɧɵɦ ɪɟɧɬɝɟɧɨɮɚɡɨɜɨɝɨ ɚɧɚɥɢɡɚ, ɩɪɨɜɨɞɢɦɨɝɨ ɧɚ ɭɫɬɚɧɨɜɤɟ ȾɊɈɇ-3,

ɤɪɢɫɬɚɥɥɢɱɟɫɤɢɟ ɜɤɥɸɱɟɧɢɹ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɦɭɥɥɢɬ, ɨɛɪɚɡɭɸɳɢɣɫɹ ɧɚ ɫɬɚɞɢɢ 
ɫɢɥɢɤɚɬɨɨɛɪɚɡɨɜɚɧɢɹ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɤɚɱɟɫɬɜɟɧɧɵɣ ɷɥɟɦɟɧɬɧɵɣ ɚɧɚɥɢɡ ɦɨɠɟɬ ɛɵɬɶ 
ɢɫɩɨɥɶɡɨɜɚɧ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɫɨɫɬɚɜɚ ɜɤɥɸɱɟɧɢɣ ɜ ɫɬɟɤɥɟ. 

ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɤɨɦɩɨɡɢɰɢɣ ɨɩɵɬɧɵɯ 
ɫɨɫɬɚɜɨɜ ɡɚɜɟɪɲɟɧɧɨɫɬɶ ɩɪɨɰɟɫɫɨɜ ɫɬɟɤɥɨɨɛɪɚɡɨɜɚɧɢɹ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 1550 ºɋ
ɞɨɫɬɢɝɚɟɬɫɹ ɩɪɢ ɫɨɞɟɪɠɚɧɢɢ Al2O3 17,5–20 ɦɨɥ.%  ɢ MgO + CaO 20–22,5 ɦɨɥ.%, ɜ ɬɨɦ 
ɱɢɫɥɟ ɩɪɢ ɦɨɞɢɮɢɰɢɪɨɜɚɧɢɢ ɤɨɦɩɨɡɢɰɢɣ ɞɨɛɚɜɤɚɦɢ ɨɤɫɢɞɨɜ ɬɢɬɚɧɚ ɢ ɧɚɬɪɢɹ. 

Ɇɨɞɢɮɢɰɢɪɨɜɚɧɢɟ ɫɬɟɤɨɥ ɫɢɫɬɟɦɵ MgO–Al2O3–SiO2 ɜɜɟɞɟɧɢɟɦ ɋɚɈ ɭɫɤɨɪɹɟɬ 
ɩɪɨɰɟɫɫɵ ɫɬɟɤɥɨɨɛɪɚɡɨɜɚɧɢɹ, ɨɞɧɚɤɨ ɫɥɟɞɭɟɬ ɢɦɟɬɶ ɜɜɢɞɭ, ɱɬɨ ɡɚɦɟɧɚ MgO ɧɚ CaO

ɩɪɢɜɨɞɢɬ ɤ ɫɧɢɠɟɧɢɸ ɩɨɤɚɡɚɬɟɥɟɣ ɩɪɨɱɧɨɫɬɢ ɜɨɥɨɤɧɚ. ȼɨɥɨɤɧɚ ɧɚ ɨɫɧɨɜɟ ɫɢɫɬɟɦɵ 
MgO–CaO–Al2O3–SiO2 ɫ ɫɨɞɟɪɠɚɧɢɟɦ CaO 8–15 ɦɚɫ.% ɨɬɧɨɫɹɬɫɹ ɤ ɜɵɫɨɤɨɩɪɨɱɧɵɦ, 
ɨɞɧɚɤɨ ɩɨɤɚɡɚɬɟɥɢ ɩɪɨɱɧɨɫɬɢ ɢɯ ɧɢɠɟ, ɱɟɦ ɜɨɥɨɤɨɧ ɢɡ ɦɚɝɧɢɣɚɥɸɦɨɫɢɥɢɤɚɬɧɨɝɨ 
ɫɬɟɤɥɚ  – 4130 ɢ 4890 Ɇɉɚ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ Д1, 2Ж.

Ɉɩɪɟɞɟɥɟɧɢɟ ɦɢɤɪɨɬɜɟɪɞɨɫɬɢ ɩɨ ȼɢɤɤɟɪɫɭ ɩɨɞ ɧɚɝɪɭɡɤɨɣ 500 ɝ ɩɪɨɜɨɞɢɥɢ ɧɚ 
ɩɪɢɛɨɪɟ 401/402-εVD ɮɢɪɦɵ АШХЩОЫЭ АТХЬШЧ IЧЬЭЫЮmОЧЭЬ (Ƚɟɪɦɚɧɢɹ). ɋɨɝɥɚɫɧɨ 
ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɦ ɞɚɧɧɵɦ, ɦɢɤɪɨɬɜɟɪɞɨɫɬɶ ɨɩɵɬɧɵɯ ɫɬɟɤɨɥ ɢɡɦɟɧɹɟɬɫɹ ɨɬ 5785 ɞɨ 
6340 Ɇɉɚ. 

Ɇɨɞɭɥɶ ɭɩɪɭɝɨɫɬɢ ɨɩɵɬɧɵɯ ɫɬɟɤɨɥ ɨɩɪɟɞɟɥɹɥɫɹ ɪɚɫɱɟɬɧɵɦ ɦɟɬɨɞɨɦ Ⱥ.Ⱥ. Ⱥɩɩɟɧɚ. 
ɉɨɤɚɡɚɬɟɥɢ ɦɨɞɭɥɹ ɭɩɪɭɝɨɫɬɢ ɫɨɫɬɚɜɥɹɸɬ 79,5–84,0 Ƚɉɚ ɢ ɜɨɡɪɚɫɬɚɸɬ ɫ ɪɨɫɬɨɦ 
ɫɨɞɟɪɠɚɧɢɹ ɨɤɫɢɞɚ ɚɥɸɦɢɧɢɹ. 

Ɉɩɪɟɞɟɥɟɧɢɟ ɩɪɨɱɧɨɫɬɢ ɩɪɢ ɢɡɝɢɛɟ ɜɵɩɨɥɧɹɥɨɫɶ ɫ ɩɨɦɨɳɶɸ ɭɧɢɜɟɪɫɚɥɶɧɨɣ 
ɷɥɟɤɬɪɨɦɟɯɚɧɢɱɟɫɤɨɣ ɢɫɩɵɬɚɬɟɥɶɧɨɣ ɦɚɲɢɧɵ GКХНКЛТЧТ QЮКЬКЫ 100 (ɂɬɚɥɢɹ). 
Ⱦɢɚɝɪɚɦɦɵ ɞɟɮɨɪɦɚɰɢɢ ɨɩɵɬɧɵɯ ɫɬɟɤɨɥ ɢ ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɫɬɟɤɥɚ ȼɆɉ ɩɪɟɞɫɬɚɜɥɟɧɵ 
ɧɚ ɪɢɫ.2.

 

ɉɨɤɚɡɚɬɟɥɢ ɩɪɨɱɧɨɫɬɢ ɨɛɪɚɡɰɨɜ ɨɩɵɬɧɵɯ ɫɬɟɤɨɥ ɢɡɦɟɧɹɸɬɫɹ ɨɬ 64,5 ɞɨ 90 Ɇɉɚ. 
Ⱦɨɫɬɚɬɨɱɧɨ ɛɨɥɶɲɨɣ ɪɚɡɛɪɨɫ ɞɚɧɧɵɯ ɩɨ ɩɨɤɚɡɚɬɟɥɹɦ ɩɪɨɱɧɨɫɬɢ ɫɜɹɡɚɧ ɧɟ ɬɨɥɶɤɨ ɫ 
ɢɡɦɟɧɟɧɢɟɦ ɫɨɫɬɚɜɚ, ɧɨ ɢ ɫ ɜɥɢɹɧɢɟɦ ɞɟɮɟɤɬɧɨɫɬɢ ɨɛɪɚɡɰɨɜ. ɇɚɢɛɨɥɟɟ ɜɵɫɨɤɢɟ 
ɩɨɤɚɡɚɬɟɥɢ ɩɪɨɱɧɨɫɬɢ ɯɚɪɚɤɬɟɪɧɵ ɞɥɹ ɨɛɪɚɡɰɨɜ ɫɬɟɤɥɚ ɫ ɫɨɞɟɪɠɚɧɢɟɦ Al2O3 22,5 ɦɨɥ. 
%, ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɵɯ TiO2.

Ɋɢɫ. 1. Ⱦɢɚɝɪɚɦɦɵ ɞɟɮɨɪɦɚɰɢɢ ɫɬɟɤɨɥ ɨɩɵɬɧɵɯ ɫɨɫɬɚɜɨɜ 
ɢ ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɫɬɟɤɥɚ ȼɆɉ
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Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɭɫɬɚɧɨɜɥɟɧɚ ɜɨɡɦɨɠɧɨɫɬɶ ɩɨɥɭɱɟɧɢɹ 
ɫɬɟɤɨɥ ɫɢɫɬɟɦɵ MgO–CaO–Al2O3–SiO2 ɫ ɩɨɜɵɲɟɧɧɵɦ ɫɨɞɟɪɠɚɧɢɟɦ Al2O3 ɫ 
ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɵɦɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ ɫɜɨɣɫɬɜɚɦɢ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɛɵɬɶ 
ɢɫɩɨɥɶɡɨɜɚɧɵ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɜɵɫɨɤɨɩɪɨɱɧɨɝɨ ɫɬɟɤɥɨɜɨɥɨɤɧɚ ɩɨ ɷɧɟɪɝɨɫɛɟɪɟɝɚɸɳɟɣ 
ɨɞɧɨɫɬɚɞɢɣɧɨɣ ɬɟɯɧɨɥɨɝɢɢ.   
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ɉɊɂɆȿɇȿɇɂȿ ɋȺɉɊɈɉȿɅȿɃ ȻȿɅȺɊɍɋɂ ȾɅə ȺɄɌɂȼȺɐɂɂ 
ɎɈɋɎȺɌɆɈȻɂɅɂɁɍɘɓȿɃ ɉɈɑȼȿɇɇɈɃ ɆɂɄɊɈȻɂɈɌɕ 

Ɇɢɧɚɤɨɜɫɤɢɣ Ⱥ.Ɏ., ɤ.ɬ.ɧ., ɞɨɰɟɧɬ, ɒɚɬɢɥɨ ȼ.ɂ., ɤ.ɬ.ɧ., ɞɨɰɟɧɬ 

Ȼɟɥɨɪɭɫɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ 

ɉɪɨɛɥɟɦɚ ɨɛɟɫɩɟɱɟɧɢɹ ɪɚɫɬɟɧɢɣ ɮɨɫɮɨɪɨɦ ɦɨɠɟɬ ɪɟɲɚɬɶɫɹ ɪɚɡɧɵɦɢ ɩɭɬɹɦɢ. Ɉɞɢɧ 
ɢɡ ɧɢɯ – ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ ɩɨɱɜɟɧɧɵɯ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ ɞɥɹ ɩɨɜɵɲɟɧɢɹ 
ɭɫɜɨɹɟɦɨɫɬɢ ɪɚɫɬɟɧɢɹɦɢ ɮɨɫɮɚɬɨɜ ɩɨɱɜ ɢ ɭɞɨɛɪɟɧɢɣ. 

Ɇɨɛɢɥɢɡɨɜɚɬɶ ɮɨɫɮɨɪ ɢɡ ɬɹɠɟɥɨɞɨɫɬɭɩɧɵɯ ɫɨɟɞɢɧɟɧɢɣ ɫɩɨɫɨɛɧɵ ɦɢɤɪɨɨɪɝɚɧɢɡɦɵ 
ɦɧɨɝɢɯ ɜɢɞɨɜ. Ɉɧɢ ɲɢɪɨɤɨ ɪɚɫɩɪɨɫɬɪɚɧɟɧɵ ɜ ɚɝɪɨɷɤɨɫɢɫɬɟɦɚɯ. ȼ ɪɚɡɧɵɯ ɬɢɩɚɯ ɩɨɱɜ 
ɦɢɤɪɨɨɪɝɚɧɢɡɦɵ, ɫɩɨɫɨɛɧɵɟ ɪɚɫɬɜɨɪɹɬɶ ɮɨɫɮɚɬɵ ɤɚɥɶɰɢɹ, ɦɨɝɭɬ ɫɨɫɬɚɜɥɹɬɶ 5 – 95% ɨɬ 
ɨɛɳɟɣ ɱɢɫɥɟɧɧɨɫɬɢ ɦɢɤɪɨɛɨɜ, ɩɪɢɱɟɦ ɤɨɪɪɟɥɹɰɢɹ ɦɟɠɞɭ ɢɯ ɤɨɥɢɱɟɫɬɜɨɦ ɜ ɩɨɱɜɟ ɢ ɟɟ 
ɦɟɯɚɧɢɱɟɫɤɢɦ ɫɨɫɬɚɜɨɦ Д1Ж. 

Ⱥɤɬɢɜɧɨɫɬɶɸ ɦɨɛɢɥɢɡɚɰɢɢ ɮɨɫɮɚɬɚ ɢɡ ɬɟɠɟɥɨɪɚɫɬɜɨɪɢɦɵɯ ɫɨɟɞɢɧɟɧɢɣ 
ɯɚɪɚɤɬɟɪɢɡɢɪɭɸɬɫɹ ɦɢɤɪɨɨɪɝɚɧɢɡɦɵ ɪɨɞɨɜ Pseudomonas, ȺгotoЛКМtОr, ȿntОrЛКМtОr, 
Bacillus, Agrobacterium, Burkholderia, ɫɭɥɶɮɚɬɜɨɫɫɬɚɧɚɜɥɢɜɚɸɳɢɟ ɛɚɤɬɟɪɢɢ ɪɨɞɚ 

Desulfobacterium [2]. 

Ⱦɥɹ ɤɭɥɶɬɢɜɢɪɨɜɚɧɢɹ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ ɧɟɨɛɯɨɞɢɦ ɢɫɬɨɱɧɢɤ ɭɝɥɟɪɨɞɚ. ȼ ɥɢɬɟɪɚɬɭɪɟ 
ɜɫɬɪɟɱɚɸɬɫɹ ɩɢɬɚɬɟɥɶɧɵɟ ɫɪɟɞɵ ɞɥɹ ɤɭɥɶɬɢɜɢɪɨɜɚɧɢɹ ɛɚɤɬɟɪɢɣ ɪɢɡɨɫɮɟɪɵ, ɜ ɫɨɫɬɚɜ 
ɤɨɬɨɪɵɯ ɜ ɤɚɱɟɫɬɜɟ ɢɫɬɨɱɧɢɤɚ ɭɝɥɟɪɨɞɚ, ɚɡɨɬɚ, ɦɢɧɟɪɚɥɶɧɵɯ ɫɨɥɟɣ ɢ ɮɚɤɬɨɪɨɜ ɪɨɫɬɚ 
ɜɯɨɞɹɬ ɫɚɩɪɨɩɟɥɢ. 

Ɉɪɝɚɧɢɱɟɫɤɨɟ ɜɟɳɟɫɬɜɨ ɫɚɩɪɨɩɟɥɹ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɨɜɨɤɭɩɧɨɫɬɶ ɪɚɫɬɢɬɟɥɶɧɵɯ ɢ 
ɠɢɜɨɬɧɵɯ ɨɫɬɚɬɤɨɜ, ɚ ɬɚɤɠɟ ɩɪɨɞɭɤɬɨɜ ɢɯ ɪɚɫɩɚɞɚ. Ƚɪɭɩɩɨɜɨɣ ɫɨɫɬɚɜ ɨɪɝɚɧɢɱɟɫɤɨɝɨ 
ɜɟɳɟɫɬɜɚ ɫɚɩɪɨɩɟɥɹ ɩɪɟɞɫɬɚɜɥɟɧ ɛɢɬɭɦɨɢɞɚɦɢ, ɝɭɦɢɧɨɜɵɦɢ ɜɟɳɟɫɬɜɚɦɢ, ɥɟɝɤɨ 
ɝɢɞɪɨɥɢɡɭɟɦɵɦɢ (ɭɝɥɟɜɨɞɧɵɣ ɤɨɦɩɥɟɤɫ) ɢ ɬɪɭɞɧɨ ɝɢɞɪɨɥɢɡɭɟɦɵɦɢ (ɰɟɥɥɸɥɨɡɧɵɟ ɢ 
ɥɢɝɧɢɧɨɜɵɟ ɤɨɦɩɨɧɟɧɬɵ) ɜɟɳɟɫɬɜɚɦɢ, ɧɟɝɢɞɪɨɥɢɡɭɟɦɵɦ ɨɫɬɚɬɤɨɦ Д3, 4Ж. 

Ȼɢɨɥɨɝɢɱɟɫɤɢ ɚɤɬɢɜɧɵɣ ɤɨɦɩɨɧɟɧɬ ɫɚɩɪɨɩɟɥɹ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɰɟɥɵɣ ɤɨɦɩɥɟɤɫ 
ɪɚɡɧɨɨɛɪɚɡɧɵɯ ɜɟɳɟɫɬɜ: ɚɡɨɬɢɫɬɵɟ ɢ ɝɨɪɦɨɧɨɩɨɞɨɛɧɵɟ ɫɨɟɞɢɧɟɧɢɹ, ɮɟɪɦɟɧɬɵ, ɤɚɪɨɬɢɧɵ, 
ɩɢɝɦɟɧɬɵ, ɨɪɝɚɧɢɱɟɫɤɢɟ ɤɢɫɥɨɬɵ ɢ ɫɩɢɪɬɵ ɢ ɞɪ. ȼ ɦɢɧɟɪɚɥɶɧɨɣ ɤɨɦɩɨɧɟɧɬɟ ɫɚɩɪɨɩɟɥɟɣ 
ɩɪɢɦɟɪɧɨ ɜ ɪɚɜɧɵɯ ɱɚɫɬɹɯ ɫɨɞɟɪɠɢɬɫɹ ⸰ТɈ2 ɢ ɋɚɈ, ɚ ɬɚɤɠɟ ɫɨɟɞɢɧɟɧɢɹ ɠɟɥɟɡɚ, ɦɚɝɧɢɹ, 
ɤɚɥɢɹ, ɚɥɸɦɢɧɢɹ, ɫɟɪɵ, ɮɨɫɮɨɪɚ ɢ ɞɪɭɝɢɯ ɦɚɤɪɨɷɥɟɦɟɧɬɨɜ ɢ ɦɢɤɪɨɷɥɟɦɟɧɬɨɜ Д3, 4Ж. 

Ⱦɥɹ ɢɫɫɥɟɞɨɜɚɧɢɣ ɛɵɥɢ ɜɵɛɪɚɧɵ ɨɛɪɚɡɰɵ ɞɜɭɯ ɨɫɧɨɜɧɵɯ ɬɢɩɨɜ ɫɚɩɪɨɩɟɥɟɣ 
Ȼɟɥɚɪɭɫɢ: ɤɪɟɦɧɟɡɟɦɢɫɬɨɝɨ ɢ ɤɚɪɛɨɧɚɬɧɨɝɨ.  

ɋɚɩɪɨɩɟɥɶ ɤɪɟɦɧɟɡɟɦɢɫɬɨɝɨ ɬɢɩɚ ɩɪɟɞɫɬɚɜɥɟɧ ɨɛɪɚɡɰɨɦ ɢɡ ɨɡɟɪɚ Ⱦɢɤɨɟ 
(ɉɟɬɪɢɤɨɜɫɤɢɣ ɪɚɣɨɧ, Ƚɨɦɟɥɶɫɤɨɣ ɨɛɥ.), ɤɨɬɨɪɵɣ ɩɪɟɞɫɬɚɜɥɹɥ ɫɨɛɨɣ ɩɨɞɜɢɠɧɭɸ ɝɭɫɬɭɸ 
ɫɭɫɩɟɧɡɢɸ ɱɟɪɧɨɝɨ ɰɜɟɬɚ. Д3Ж. 



ɋɟɤɰɿɹ 2: Ɋɟɫɭɪɫɨɡɛɟɪɟɠɟɧɧɹ ɜ ɬɟɯɧɨɥɨɝɿʀ ɧɟɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ 
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ɋɨɞɟɪɠɚɧɢɟ ɜɥɚɝɢ ɜ ɢɫɫɥɟɞɭɟɦɨɦ ɨɛɪɚɡɰɟ ɫɨɫɬɚɜɢɥɨ 92,7% ɦɚɫɫ.; ɫɨɞɟɪɠɚɧɢɟ 
ɨɪɝɚɧɢɱɟɫɤɢɯ ɜɟɳɟɫɬɜ – 43,8% ɦɚɫɫ., ɚ ɤɚɪɛɨɧɚɬɨɜ ɜ ɩɟɪɟɫɱɟɬɟ ɧɚ ɋɈ2 – 4,0 % ɦɚɫɫ. ɨɬ 
ɦɚɫɫɵ ɫɭɯɨɝɨ ɨɛɪɚɡɰɚ. 

ȼ ɤɚɱɟɫɬɜɟ ɫɚɩɪɨɩɟɥɹ ɤɚɪɛɨɧɚɬɧɨɝɨ ɬɢɩɚ ɢɫɫɥɟɞɨɜɚɧ ɨɛɪɚɡɟɰ ɢɡ ɩɨɞɫɬɢɥɚɸɳɟɝɨ ɫɥɨɹ 
ɧɚ ɜɵɪɚɛɨɬɚɧɧɨɦ ɭɱɚɫɬɤɟ ɬɨɪɮɹɧɨɝɨ ɦɟɫɬɨɪɨɠɞɟɧɢɹ Ⱦɢɬɜɚ (Ƚɪɨɞɧɟɧɫɤɚɹ ɨɛɥ., Ʌɢɞɫɤɢɣ 
ɪɚɣɨɧ), ɤɨɬɨɪɵɣ ɩɪɟɞɫɬɚɜɥɹɥ ɫɨɛɨɣ ɫɵɩɭɱɢɣ ɜɥɚɠɧɵɣ ɦɚɬɟɪɢɚɥ. 

ɋɨɞɟɪɠɚɧɢɟ ɜɥɚɝɢ ɜ ɧɟɦ ɫɨɫɬɚɜɢɥɨ 19,7% ɦɚɫɫ.; ɫɨɞɟɪɠɚɧɢɟ ɨɪɝɚɧɢɱɟɫɤɢɯ ɜɟɳɟɫɬɜ – 

16,7% ɦɚɫɫ., ɚ ɤɚɪɛɨɧɚɬɨɜ ɜ ɩɟɪɟɫɱɟɬɟ ɧɚ ɋɈ2 – 45,2 % ɦɚɫɫ. ɨɬ ɦɚɫɫɵ ɫɭɯɨɝɨ ɨɛɪɚɡɰɚ. 
Ɋɟɡɭɥɶɬɚɬɵ ɚɧɚɥɢɡɚ ɷɥɟɦɟɧɬɧɨɝɨ ɫɨɫɬɚɜɚ ɞɟɤɚɪɛɨɧɢɡɢɪɨɜɚɧɧɨɝɨ ɨɛɪɚɡɰɚ ɦɟɬɨɞɨɦ 

ɫɤɚɧɢɪɭɸɳɟɣ ɷɥɟɤɬɪɨɧɧɨɣ ɦɢɤɪɨɫɤɨɩɢɢ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ. 
ɉɪɢ ɚɧɚɥɢɡɟ ɞɚɧɧɵɯ ɬɚɛɥɢɰɵ ɨɛɪɚɳɚɟɬ ɧɚ ɫɟɛɹ ɜɧɢɦɚɧɢɟ ɜɵɫɨɤɨɟ ɫɨɞɟɪɠɚɧɢɟ ɠɟɥɟɡɚ 

ɜ ɦɢɧɟɪɚɥɶɧɨɣ ɱɚɫɬɢ ɨɛɪɚɡɰɚ ɨɡɟɪɚ Ⱦɢɤɨɟ (70,13% ɦɚɫɫ. ɜ ɩɟɪɟɫɱɟɬɟ ɧɚ FeO) ɩɪɢ 
ɫɨɞɟɪɠɚɧɢɢ ɤɪɟɦɧɟɡɟɦɚ 21,0% ɦɚɫɫ. ɢ ɧɟɜɵɫɨɤɨɦ ɫɨɞɟɪɠɚɧɢɢ ɤɚɥɶɰɢɹ (4,42 % ɜ 
ɩɟɪɟɫɱɟɬɟ ɧɚ CaO). ȼ ɢɫɫɥɟɞɭɟɦɨɦ ɫɚɩɪɨɩɟɥɟ ɬɨɪɮɹɧɨɝɨ ɦɟɫɬɨɪɨɠɞɟɧɢɹ Ⱦɢɬɜɚ ɜɵɫɨɤɨɟ 
ɫɨɞɟɪɠɚɧɢɟ ɤɚɥɶɰɢɹ (77,41 % ɦɚɫɫ. ɜ ɩɟɪɟɫɱɟɬɟ ɧɚ CaO) ɢ ɞɨɫɬɚɬɨɱɧɨ ɜɵɫɨɤɨɟ ɫɨɞɟɪɠɚɧɢɟ 
SiO2 (15,63 % ɦɚɫɫ.) ɩɪɢ ɦɚɥɨɦ ɫɨɞɟɪɠɚɧɢɢ ɠɟɥɟɡɚ ɜ ɦɢɧɟɪɚɥɶɧɨɣ ɱɚɫɬɢ ɨɛɪɚɡɰɚ (3,78% 
ɦɚɫɫ. ɜ ɩɟɪɟɫɱɟɬɟ ɧɚ FeO) ɢ ɚɥɸɦɢɧɢɹ (2,18% ɦɚɫɫ. ɜ ɩɟɪɟɫɱɟɬɟ ɧɚ Al2O3). 

Ɍɚɛɥɢɰɚ – ɗɥɟɦɟɧɬɧɵɣ ɫɨɫɬɚɜ ɞɟɤɚɪɛɨɧɢɡɢɪɨɜɚɧɧɵɯ ɨɛɪɚɡɰɨɜ ɫɚɩɪɨɩɟɥɟɣ  
ɗɥɟɦɟɧɬɧɵɣ 

ɫɨɫɬɚɜ 

ɋɨɞɟɪɠɚɧɢɟ, ɦɚɫɫ. % Ɉɤɫɢɞɧɵɣ  
ɫɨɫɬɚɜ 

ɋɨɞɟɪɠɚɧɢɟ, ɦɚɫɫ. % 

ɨɡɟɪɨ Ⱦɢɤɨɟ 

O 30,19   

Mg  0,32 MgO 0,54 

Al  0,98 Al2O3 1,85 

Si  9,81 SiO2 21,00 

P   0,59 P2O5 1,34 

Ca  3,16 CaO 4,42 

Ti  0,44 TiO2 0,73 

Fe  54,51 FeO 70,13 

ɦɟɫɬɨɪɨɠɞɟɧɢɟ Ⱦɢɬɜɚ 

O 32,88   

Al 1,15 Al2O3 2,18 

Si 7,31 SiO2 15,63 

S 0,40 SO3 1,00 

Ca 55,32 CaO 77,41 

Fe 2,94 FeO 3,78 

ɉɨɥɨɠɢɬɟɥɶɧɵɣ ɚɝɪɨɯɢɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ ɩɪɢɦɟɧɟɧɢɹ ɫɚɩɪɨɩɟɥɹ ɢɡ ɨɡɟɪɚ Ⱦɢɤɨɟ 
ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɬɚɤɠɟ ɧɚɥɢɱɢɟɦ ɜ ɟɝɨ ɫɨɫɬɚɜɟ ɫɨɟɞɢɧɟɧɢɣ ɮɨɫɮɨɪɚ (1,34 % ɦɚɫɫ. ɜ 
ɩɟɪɟɫɱɟɬɟ ɧɚ P2O5) ɢ ɦɚɝɧɢɹ (0,54 % ɦɚɫɫ. ɜ ɩɟɪɟɫɱɟɬɟ ɧɚ MgO). ȼ ɢɫɫɥɟɞɭɟɦɨɦ 
ɫɚɩɪɨɩɟɥɟ ɬɨɪɮɹɧɨɝɨ ɦɟɫɬɨɪɨɠɞɟɧɢɹ Ⱦɢɬɜɚ ɨɬɫɭɬɫɬɜɭɸɬ ɬɚɤɢɟ ɩɢɬɚɬɟɥɶɧɵɟ ɷɥɟɦɟɧɬɵ 
ɤɚɤ ɮɨɫɮɨɪ ɢ ɦɚɝɧɢɣ. ȼ ɬɨ ɠɟ ɜɪɟɦɹ ɫɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ ɩɪɢɫɭɬɫɬɜɢɟ ɫɟɪɵ (1,00 % ɦɚɫɫ. 
ɜ ɩɟɪɟɫɱɟɬɟ ɧɚ SO3). 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɜɵɩɨɥɧɟɧɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɛɵɥ ɢɡɭɱɟɧ ɤɨɦɩɨɧɟɧɬɧɵɣ ɫɨɫɬɚɜ 
ɫɚɩɪɨɩɟɥɟɣ ɞɜɭɯ ɤɪɭɩɧɵɯ ɦɟɫɬɨɪɨɠɞɟɧɢɣ ɪɟɫɩɭɛɥɢɤɢ Ȼɟɥɚɪɭɫɶ. Ⱦɚɧɧɵɟ ɫɚɩɪɨɩɟɥɢ 
ɦɨɝɭɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɵ ɜ ɤɚɱɟɫɬɜɟ ɨɪɝɚɧɢɱɟɫɤɨɝɨ ɤɨɦɩɨɧɟɧɬɚ ɩɪɢ ɩɨɥɭɱɟɧɢɢ 
ɨɪɝɚɧɨɦɢɧɟɪɚɥɶɧɵɯ ɭɞɨɛɪɟɧɢɣ. 
Ʌɢɬɟɪɚɬɭɪɚ 

1. εɭɪɨɦɰɟɜ Ƚ.ɋ. Ɋɨɥɶ ɩɨɱɜɟɧɧɵɯ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ ɜ ɮɨɫɮɨɪɧɨɦ ɩɢɬɚɧɢɢ ɪɚɫɬɟɧɢɣ // 
ɍɫɩɟɯɢ ɦɢɤɪɨɛɢɨɥɨɝɢɢ. – 1985. – Ɍ. 20. – ɋ. 174-178. 
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2. Ʌɚɜɪɢɧɸɤ ɋ.ɂ. Ɇɨɛɢɥɢɡɚɰɢɹ ɮɨɫɮɚɬɚ ɩɨɱɜɟɧɧɵɦɢ ɦɢɤɪɨɨɪɝɚɧɢɡɦɚɦɢ // 
Ⱥɝɪɨɯɢɦɢɱɟɫɤɢɣ ɠɭɪɧɚɥ «AРЫШωОЧЧЬОХ» Дɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫЖ. – 2010. – Ɋɟɠɢɦ ɞɨɫɭɩɚ: 
http://www.agrocounsel.ru – Ⱦɚɬɚ ɞɨɫɬɭɩɚ: 19.11.2018. 
3. Ȼ.ȼ. Ʉɭɪɡɨ, Ɉ.Ɇ. Ƚɚɣɞɭɤɟɜɢɱ. Ɋɟɫɭɪɫɵ ɫɚɩɪɨɩɟɥɹ ɉɪɢɩɹɬɫɤɨɝɨ ɉɨɥɟɫɶɹ ɢ ɩɟɪɫɩɟɤɬɢɜɵ 
ɢɯ ɢɫɩɨɥɶɡɨɜɚɧɢɹ. ɉɪɢɪɨɞɧɵɟ ɪɟɫɭɪɫɵ ɉɨɥɟɫɶɹ: ɨɰɟɧɤɚ, ɢɫɩɨɥɶɡɨɜɚɧɢɟ, ɨɯɪɚɧɚ: 
ɦɚɬɟɪɢɚɥɵ Ɇɟɠɞɭɧɚɪɨɞɧɨɣ ɧɚɭɱ.-ɩɪɚɤɬ. ɤɨɧɮɟɪɟɧɰɢɢ, ɉɢɧɫɤ, 8–11 ɢɸɧɹ 2015 ɝ. : ɜ 2 ɱ. – 

ɉɢɧɫɤ: ɍɈ «ɉɨɥɟɫɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ», 2015. – ɑ. 1. – ɋ. 166-170 

4. Ɇɢɧɚɤɨɜɫɤɢɣ Ⱥ.Ɏ. Ɉɫɨɛɟɧɧɨɫɬɢ ɮɨɫɮɚɬɦɨɛɢɥɢɡɭɸɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ ɩɨɱɜɟɧɧɵɯ 
ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ / Ɇɢɧɚɤɨɜɫɤɢɣ Ⱥ. Ɏ., ɂɝɧɚɬɨɜɟɰ Ɉ.ɋ., ɒɚɬɢɥɨ ȼ. ɂ., Ȼɨɫɚɤ ȼ. ɇ., 
ɋɚɱɢɜɤɨ Ɍ. ȼ. // Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɚɫɩɟɤɬɵ ɜɨɡɞɟɥɵɜɚɧɢɹ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɤɭɥɶɬɭɪ: 
ɫɛɨɪɧɢɤ ɫɬɚɬɟɣ ɩɨ ɦɚɬɟɪɢɚɥɚɦ ɏV Ɇɟɠɞɭɧɚɪ. ɧɚɭɱ.-ɩɪɚɤɬ. ɤɨɧɮ., ɩɨɫɜɹɳ. 100-ɥɟɬɢɸ 
Ɂɚɫɥɭɠɟɧɧɨɝɨ ɚɝɪɨɧɨɦɚ ȻɋɋɊ, ɉɨɱɟɬɧɨɝɨ ɩɪɨɮ. ȻȽɋɏȺ Ⱥ. Ɇ. Ȼɨɝɨɦɨɥɨɜɚ. – Ƚɨɪɤɢ: 
ȻȽɋɏȺ, 2020. – ɋ. 265-267 

 

ɂɋɋɅȿȾɈȼȺɇɂȿ ȼɅɂəɇɂə ɇȿɄɈɌɈɊɕɏ ɉȿɊȿɆȿɇɇɕɏ ɎȺɄɌɈɊɈȼ ɇȺ 
ɋɂɇɌȿɁ ɇȺɇɈɑȺɋɌɂɐ ɆȿȾɂ ȼ ɊȺɋɌȼɈɊȿ 

Ɇɢɧɚɤɨɜɫɤɢɣ Ⱥ.Ɏ.ɤ.ɬ.ɧ, ɞɨɰɟɧɬ, Ʉɪɨɬɨɜɚ ȿ. Ⱦ., Ɂɢɥɶɛɟɪɝɥɟɣɬ Ɇ. Ⱥ. ɞ-ɪ ɯɢɦ. ɧ., ɞɨɰ.,   
ɇɟɫɬɟɪɨɜɚ ɋ. ȼ. ɤ.ɯ.ɧ., ɒɟɜɱɭɤ Ɇ. Ɉ. ɞɨɰ. 

Ȼɟɥɨɪɭɫɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ 

ɂɧɬɟɪɟɫ ɤ ɪɚɡɪɚɛɨɬɤɟ ɦɟɬɨɞɨɜ ɫɢɧɬɟɡɚ ɢ ɢɡɭɱɟɧɢɸ ɫɜɨɣɫɬɜ ɧɚɧɨɱɚɫɬɢɰ ɦɟɞɢ 
ɨɛɭɫɥɨɜɥɟɧ ɟɟ ɫɩɟɰɢɮɢɱɟɫɤɢɦɢ ɮɢɡɢɱɟɫɤɢɦɢ ɢ ɯɢɦɢɱɟɫɤɢɦɢ ɫɜɨɣɫɬɜɚɦɢ, ɧɚɯɨɞɹɳɢɦɢ 
ɩɪɢɦɟɧɟɧɢɟ ɜ ɤɚɬɚɥɢɡɟ, ɨɩɬɢɱɟɫɤɢɯ, ɫɟɧɫɨɪɧɵɯ ɢ ɷɥɟɤɬɪɨɧɧɵɯ ɭɫɬɪɨɣɫɬɜɚɯ, ɦɟɞɢɰɢɧɟ, 
ɫɟɥɶɫɤɨɦ ɯɨɡɹɣɫɬɜɟ. Ƚɥɚɜɧɵɦ ɩɪɟɢɦɭɳɟɫɬɜɨɦ ɧɚɧɨɱɚɫɬɢɰ ɦɟɞɢ, ɜ ɨɬɥɢɱɢɟ ɨɬ ɧɚɧɨɱɚɫɬɢɰ 
ɫɟɪɟɛɪɚ, ɹɜɥɹɟɬɫɹ ɢɯ ɧɟɛɨɥɶɲɚɹ ɰɟɧɚ ɢ ɛɵɫɬɪɚɹ ɞɟɝɪɚɞɚɰɢɹ ɜ ɭɫɥɨɜɢɹɯ ɨɤɪɭɠɚɸɳɟɣ 
ɫɪɟɞɵ, ɱɬɨ ɫɧɢɠɚɟɬ ɧɚɝɪɭɡɤɭ ɧɚ ɷɤɨɫɢɫɬɟɦɭ. 

ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɫɢɧɬɟɡɢɪɨɜɚɧɵ ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɵɟ ɞɢɫɩɟɪɫɢɢ, ɫɨɞɟɪɠɚɳɢɟ 
ɧɚɧɨɱɚɫɬɢɰɵ ɦɟɞɢ, ɩɭɬɟɦ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɫɭɥɶɮɚɬɚ ɦɟɞɢ (II) ɜ ɜɨɞɧɨɣ ɫɪɟɞɟ 
ɚɫɤɨɪɛɢɧɨɜɨɣ ɤɢɫɥɨɬɨɣ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɜɵɫɨɤɨɦɨɥɟɤɭɥɹɪɧɨɝɨ ɩɪɢɪɨɞɧɨɝɨ ɫɬɚɛɢɥɢɡɚɬɨɪɚ. 
ɂɫɫɥɟɞɨɜɚɧɨ ɜɥɢɹɧɢɟ ɪɚɡɥɢɱɧɵɯ ɮɚɤɬɨɪɨɜ (ɤɨɧɰɟɧɬɪɚɰɢɢ ɢɫɩɨɥɶɡɭɟɦɵɯ ɪɚɫɬɜɨɪɨɜ, ɢɯ 
ɫɨɨɬɧɨɲɟɧɢɹ, ɪɇ ɢ ɞɪ.) ɧɚ ɩɪɨɰɟɫɫ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɦɟɞɢ ɫ ɰɟɥɶɸ ɨɩɪɟɞɟɥɟɧɢɹ 
ɨɩɬɢɦɚɥɶɧɵɯ ɭɫɥɨɜɢɣ ɢɯ ɩɨɥɭɱɟɧɢɹ.  

ɋɭɯɚɹ ɚɫɤɨɪɛɢɧɨɜɚɹ ɤɢɫɥɨɬɚ ɭɫɬɨɣɱɢɜɚ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɤɢɫɥɨɪɨɞɭ ɜɨɡɞɭɯɚ, ɧɨ ɜ 
ɜɨɞɧɨɦ ɪɚɫɬɜɨɪɟ ɜɫɬɭɩɚɟɬ ɜ ɪɟɚɤɰɢɢ ɨɤɢɫɥɟɧɢɹ (ɷɥɟɤɬɪɨɞɧɵɣ ɩɨɬɟɧɰɢɚɥ ɩɪɢ ɪɇ = 4 ɢ 35 
0ɋ +0,166 ȼ, ɚ ɜ ɳɟɥɨɱɧɨɣ ɫɪɟɞɟ ɢ ɜ ɩɪɢɫɭɬɫɬɜɢɢ ɤɢɫɥɨɪɨɞɚ ɜɨɡɞɭɯɚ +0,08 ȼ), ɩɪɢɱɟɦ 
ɫɨɫɬɚɜ ɩɪɨɞɭɤɬɨɜ ɟё ɨɤɢɫɥɟɧɢɹ ɡɚɜɢɫɢɬ ɨɬ ɭɫɥɨɜɢɣ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɩɪɨɰɟɫɫɚ. Ȼɟɡ 
ɩɨɞɳɟɥɚɱɢɜɚɧɢɹ ɨɛɪɚɡɭɸɬɫɹ ɮɭɪɮɭɪɨɥ ɢ ɤɢɫɥɨɪɨɞ, ɚ ɜ ɳɟɥɨɱɧɨɣ ɫɪɟɞɟ - 2,3- ɞɢɤɟɬɨδ-

ɝɭɥɨɧɨɜɚɹ ɤɢɫɥɨɬɚ (ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɪɚɫɩɚɞɨɦ ɞɨ ɳɚɜɟɥɟɜɨɣ ɢ δ-ɬɪɟɨɧɨɜɨɣ ɤɢɫɥɨɬ): 
ɋ6H8O6+CuSO4 +2ІКЇH → ωЮ + ІК2SO4+ ɋ6H8O7 +H2O 

ɉɪɨɰɟɫɫ ɨɤɢɫɥɟɧɢɹ ɫɩɨɫɨɛɧɵ ɭɫɤɨɪɢɬɶ ɢɨɧɵ ɬɹɠёɥɵɯ ɦɟɬɚɥɥɨɜ, ɜ ɧɚɢɛɨɥɶɲɟɣ 
ɫɬɟɩɟɧɢ ɦɟɞɢ ɢ ɠɟɥɟɡɚ. Ɍ.ɟ. ɩɪɨɬɟɤɚɧɢɟ ɩɪɨɰɟɫɫɚ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɜ ɡɧɚɱɢɬɟɥɶɧɨɣ ɫɬɟɩɟɧɢ 
ɡɚɜɢɫɢɬ ɨɬ ɪɟɚɤɰɢɨɧɧɵɯ ɭɫɥɨɜɢɣ, ɜɟɪɨɹɬɧɨ, ɧɟ ɭɱɟɬ ɷɬɨɝɨ ɮɚɤɬɨɪɚ ɢ ɹɜɥɹɟɬɫɹ ɩɪɢɱɢɧɨɣ 
ɪɚɡɧɨɱɬɟɧɢɣ ɜ ɥɢɬɟɪɚɬɭɪɟ. Ⱦɥɹ ɷɮɮɟɤɬɢɜɧɨɝɨ ɩɨɥɭɱɟɧɢɹ ɧɚɧɨɱɚɫɬɢɰ ɦɟɞɢ ɜɚɠɧɨ 
ɨɩɪɟɞɟɥɢɬɶ ɯɚɪɚɤɬɟɪ ɢ ɫɬɟɩɟɧɶ ɜɥɢɹɧɢɹ ɤɚɠɞɨɝɨ ɪɟɚɤɰɢɨɧɧɨɝɨ ɩɚɪɚɦɟɬɪɚ, ɨɩɪɟɞɟɥɢɬɶ 
ɧɟɨɛɯɨɞɢɦɨɟ ɫɨɨɬɧɨɲɟɧɢɟ ɪɟɚɝɟɧɬɨɜ ɢ ɜɵɹɫɧɢɬɶ ɨɫɬɚɥɶɧɵɟ ɨɩɬɢɦɚɥɶɧɵɟ ɭɫɥɨɜɢɹ 
ɩɪɨɰɟɫɫɚ, ɱɬɨɛɵ ɧɟ ɞɨɩɭɫɬɢɬɶ ɩɨɛɨɱɧɵɯ ɜɡɚɢɦɨɞɟɣɫɬɜɢɣ ɜ ɫɢɫɬɟɦɟ, ɩɪɢɜɨɞɹɳɢɯ ɤ 
ɪɚɡɪɭɲɟɧɢɸ ɨɛɪɚɡɭɸɳɟɝɨɫɹ ɩɪɨɞɭɤɬɚ. 

ȼ ɯɨɞɟ ɷɤɫɩɟɪɢɦɟɧɬɚ ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ: ɜɨɞɧɵɣ ɪɚɫɬɜɨɪ ɫɭɥɶɮɚɬɚ ɦɟɞɢ (II) (ɋ=0,5-2 Ɇ); 
ɪɚɫɬɜɨɪ ɩɪɢɪɨɞɧɨɝɨ ɜɵɫɨɤɨɦɨɥɟɤɭɥɹɪɧɨɝɨ ɫɬɚɛɢɥɢɡɚɬɨɪɚ  (ɋ=20-50 ɝ/ɥ); ɪɚɫɬɜɨɪ 
ɚɫɤɨɪɛɢɧɨɜɨɣ ɤɢɫɥɨɬɵ (ɋ=1 Ɇ); ɝɢɞɪɨɤɫɢɞ ɧɚɬɪɢɹ (0,35-0,5 ɝ. ɧɚ 10 ɦɥ. ɪɚɫɬɜɨɪɚ 
ɚɫɤɨɪɛɢɧɨɜɨɣ ɤɢɫɥɨɬɵ). 

http://www.agrocounsel.ru/
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Ɋɟɡɭɥɶɬɚɬɵ ɷɤɫɩɟɪɢɦɟɧɬɚ ɛɵɥɢ ɨɛɪɚɛɨɬɚɧɚ ɦɟɬɨɞɚɦɢ ɦɧɨɠɟɫɬɜɟɧɧɨɣ ɪɟɝɪɟɫɫɢɢ ɢ 
ɩɨɥɭɱɟɧɨ ɭɪɚɜɧɟɧɢɟ, ɫɜɹɡɵɜɚɸɳɟɟ ɩɪɢɜɟɞɟɧɧɭɸ ɨɩɬɢɱɟɫɤɭɸ ɩɥɨɬɧɨɫɬɶ ɪɚɫɬɜɨɪɚ 
(Col_4) ɩɪɢ 580-590 ɧɦ ɫ ɩɟɪɟɦɟɧɧɵɦɢ ɮɚɤɬɨɪɚɦɢ ɩɪɨɰɟɫɫɚ: ωШХИ1 ɤɨɧɰɟɬɪɚɰɢɹ 
ɜɵɫɨɤɨɦɨɥɟɤɭɥɹɪɧɨɝɨ ɫɬɚɛɢɥɢɡɚɬɨɪɚ),  ωШХИ2 (ɤɨɧɰɟɧɬɪɚɰɢɹ ɫɭɥɶɮɚɬɚ ɦɟɞɢ), ωШХИ3- 

ɪɚɫɯɨɞ ɟɞɤɨɝɨ ɧɚɬɪɢɹ. Ɉɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ ɬɨɱɟɤ ɫɨɫɬɚɜɢɥɨ 40. 
Ɉɫɧɨɜɧɵɟ ɫɬɚɬɢɫɬɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɨɥɭɱɟɧɧɨɝɨ ɭɪɚɜɧɟɧɢɹ 

Col_4=28,46-0,492*Col_1-36,58*Col_2-

70,94*Col_3+0,01*Col_1*Col_1+62,65*Col_2* Col_2+69,03*Col_3*Col_2-

1,41*Col_1*Col_2+1,97*Col_1*Col_3-58,70*Col_3*Col_2*Col_2 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɢɠɟ. 
Ʉɜɚɞɪɚɬ ɤɨɷɮɮɢɰɢɟɧɬɚ ɤɨɪɪɟɥɹɰɢɢ ‒ 86,66%, ɨɧ ɠɟ ɢɫɩɪɚɜɥɟɧɧɵɣ 80,94%. 

ɋɬɚɧɞɚɪɬɧɚɹ ɨɲɢɛɤɚ ɨɩɪɟɞɟɥɟɧɢɹ ‒ 6,95, ɚɛɫɨɥɸɬɧɚɹ ɨɲɢɛɤɚ 4,07. 
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Ɋɢɫɭɧɨɤ 1 ‒ Ɂɚɜɢɫɢɦɨɫɬɶ ɩɪɢɜɟɞɟɧɧɨɣ ɨɩɬɢɱɟɫɤɨɣ ɩɥɨɬɧɨɫɬɢ ɪɚɫɬɜɨɪɨɜ 

ɧɚɧɨɦɟɞɢ ɨɬ ɩɟɪɟɦɟɧɧɵɯ ɮɚɤɬɨɪɨɜ ɩɪɨɰɟɫɫɚ. 
ɇɚ ɪɢɫɭɧɤɟ 1 ɩɨɤɚɡɚɧɵ ɡɚɜɢɫɢɦɨɫɬɢ ɮɭɧɤɰɢɢ ɨɬɤɥɢɤɚ ωШХ 4 ɨɬ ɩɟɪɟɦɟɧɧɵɯ 

ɮɚɤɬɨɪɨɜ ɩɪɨɰɟɫɫɚ. 
Ɉɱɟɜɢɞɧɨ, ɱɬɨ ɦɚɤɫɢɦɚɥɶɧɵɣ ɜɵɯɨɞ ɧɚɧɨɦɟɞɢ ɦɨɠɧɨ ɩɨɥɭɱɢɬɶ ɩɪɢ 

ɤɨɧɰɟɧɬɪɚɰɢɢ ɫɭɥɶɮɚɬɚ ɦɟɞɢ 2Ɇ, ɪɚɫɯɨɞ ɟɞɤɨɝɨ ɧɚɬɪɚ ɢ ɤɨɧɰɟɧɬɪɚɰɢɢ 
ɜɵɫɨɤɨɦɨɥɟɤɭɥɹɪɧɨɝɨ ɫɬɚɛɢɥɢɡɚɬɨɪɚ ɜ ɢɡɭɱɚɟɦɵɯ ɩɪɟɞɟɥɚɯ ɧɟ ɨɤɚɡɵɜɚɟɬ ɪɟɲɚɸɳɟɝɨ 
ɜɥɢɹɧɢɹ ɧɚ ɩɪɨɰɟɫɫ.  
 

Ɉ ɉɊȿɂɆɍɓȿɋɌȼȿ ɂɆɉɍɅɖɋɇɈɃ ɉɈȾȺɑɂ ɊȺȻɈɑȿɃ ɋɊȿȾɕ ȾɅə 
ɉɈɄɊɕɌɂə ȽɊȺɎɂɄȺ ɇȺȽɊɍɁɈɄ ɇȺɋɈɋɇɈɃ ɋɌȺɇɐɂɂ 

Ɏ.ɂ. Ʌɭɯɬɭɪɚ, ɫɬ.ɩɪɟɩɨɞ., ɂ Ⱥ. Ʉɭɤɢɧ, ɇ.ɋ. ɋɢɞɨɪɟɧɤɨ ɫɬ. ɝɪ. ɉɌɗ-17ɭ 

ȽȼɍɁ «ɉɪɢɚɡɨɜɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ» 

ȼ Д1Ж ɩɪɟɞɫɬɚɜɥɟɧɚ ɬɟɨɪɢɹ ɢɦɩɭɥɶɫɧɨɣ ɩɨɞɚɱɢ ɪɚɛɨɱɟɣ ɫɪɟɞɵ ɧɚ ɧɚɫɨɫɧɵɯ 
ɫɬɚɧɰɢɹɯ ɢ ɚɧɚɥɢɬɢɱɟɫɤɢ ɩɨɤɚɡɚɧɨ ɩɪɟɢɦɭɳɟɫɬɜɨ ɩɪɢɦɟɧɟɧɢɹ ɢɦɩɭɥɶɫɧɨɣ ɩɨɞɚɱɢ ɜ 
ɫɟɬɶ. ɉɪɚɤɬɢɱɟɫɤɨɟ ɞɨɤɚɡɚɬɟɥɶɫɬɜɨ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɨɬɫɭɬɫɬɜɭɟɬ. 

ɐɟɥɶ ɪɚɛɨɬɵ - ɞɨɤɚɡɚɬɟɥɶɫɬɜɨ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɩɪɢɦɟɧɟɧɢɹ 
ɪɟɠɢɦɚ ɢɦɩɭɥɶɫɧɨɝɨ ɩɨɞɚɱɢ ɪɚɛɨɱɟɣ ɫɪɟɞɵ ɩɪɢ ɩɨɤɪɵɬɢɢ ɩɟɪɟɦɟɧɧɨɝɨ ɝɪɚɮɢɤɚ 
ɧɚɝɪɭɡɨɤ.  

ȼ ɪɚɛɨɬɟ ɛɵɥɚ ɪɚɡɪɚɛɨɬɚɧɚ ɦɟɬɨɞɢɤɚ ɪɚɫɱɟɬɚ, ɤɨɬɨɪɚɹ ɩɨ ɨɩɪɟɞɟɥɟɧɧɨɦɭ 
ɚɥɝɨɪɢɬɦɭ ɨɩɪɟɞɟɥɹɟɬ ɪɟɝɭɥɢɪɨɜɨɱɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɧɚɫɨɫɧɨɣ ɫɬɚɧɰɢɢ (ɇɋ) ɞɥɹ 
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ɩɨɤɪɵɬɢɹ ɫɭɬɨɱɧɨɝɨ ɝɪɚɮɢɤɚ ɧɚɝɪɭɡɨɤ ɧɚ ɪɚɡɥɢɱɧɵɯ ɟɟ ɜɚɪɢɚɧɬɚɯ ɪɚɛɨɬɵ. ɗɬɚ 
ɦɟɬɨɞɢɤɚ ɩɨɡɜɨɥɹɟɬ ɨɩɪɟɞɟɥɢɬɶ ɞɥɹ ɤɚɠɞɨɝɨ ɪɟɠɢɦɚ ɩɨɬɪɟɛɥɟɧɢɹ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ 
ɰɢɤɥɚ, ɮɚɡ ɧɚɝɧɟɬɚɧɢɹ ɢ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ (ɢɥɢ ɨɫɬɚɧɨɜɚ), ɜɟɥɢɱɢɧɭ ɫɤɜɚɠɧɨɫɬɢ ɢ ɞɪ. ɩɪɢ 
ɩɨɥɧɨɦ ɨɬɤɥɸɱɟɧɢɢ ɧɚɫɨɫɨɜ ɜɨ ɜɪɟɦɹ ɩɚɭɡɵ. ɉɪɢ ɷɬɨɦ ɜ Д1Ж ɪɚɫɫɦɚɬɪɢɜɚɥɢ ɫɢɫɬɟɦɭ 
ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɪɚɫɩɪɟɞɟɥɟɧɢɹ (ɋɉɊ) ɫ ɩɪɢɡɦɚɬɢɱɟɫɤɢɦ ɛɚɤɨɦ-ɚɤɤɭɦɭɥɹɬɨɪɨɦ 
ɨɛɴɟɦɨɦ V, ɩɥɨɳɚɞɶɸ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ F, ɢ ɧɚɱɚɥɶɧɵɦ ɧɚɩɨɪɨɦ ɇɧɚɱ,(ɢɥɢ 
ɧɚɱɚɥɶɧɵɦ ɞɚɜɥɟɧɢɟɦ ɧɚɱɪ ), ɫɨɡɞɚɜɚɟɦɵɦ ɧɚɩɨɪɨɦ ɇ (ɢɡɛɵɬɨɱɧɵɦ ɞɚɜɥɟɧɢɟɦ 
ɧɚɝɧɟɬɚɧɢɹ ɪ ), ɫ ɩɨɥɭɱɟɧɧɵɦ ɧɟɥɢɧɟɣɧɵɦ ɟɝɨ ɢɡɦɟɧɟɧɢɟɦ ɜɨ ɜɪɟɦɟɧɢ ɩɪɨɯɨɠɞɟɧɢɹ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɮɚɡ, ɫ ɫɭɦɦɚɪɧɨɣ ɩɥɨɳɚɞɶɸ ɫɟɱɟɧɢɹ ɩɨɬɪɟɛɥɟɧɢɹ f . Ɉɛɳɭɸ  
ɫɢɫɬɟɦɭ ɧɚɝɧɟɬɚɧɢɹ ɡɚɦɟɧɹɥɢ ɷɤɜɢɜɚɥɟɧɬɧɵɦ ɨɛɴɟɦɨɦ ɚɤɤɭɦɭɥɹɬɨɪɚ, ɞɚɜɥɟɧɢɟ 
ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɢ ɤɨɷɮɮɢɰɢɟɧɬɵ ɪɚɫɯɨɞɚ ɫɢɫɬɟɦɵ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɫɟɬɢ ɩɪɢɧɢɦɚɥɢ 
ɩɨɫɬɨɹɧɧɵɦɢ. Ɍɚɤ ɜɪɟɦɹ ɧɚɝɧɟɬɚɧɢɹ, ɩɨɫɥɟ ɥɢɧɟɚɪɢɡɚɰɢɢ ɩɨɥɭɱɟɧɧɵɯ ɡɚɜɢɫɢɦɨɫɬɟɣ ɜ 
[1], ɫɨɫɬɚɜɢɥɨ 
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ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɰɢɤɥɚ ɢ ɫɤɜɚɠɧɨɫɬɶ ɩɪɨɰɟɫɫɚ ɩɪɢ ɩɨɥɧɨɦ ɨɬɤɥɸɱɟɧɢɢ ɧɚɫɨɫɨɜ 
ɫɬɚɧɰɢɢ ɫɨɫɬɚɜɢɥɢ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɩɚɭɡɵɧɚɝɧɰ    ɢ 
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ɚ ɱɚɫɬɨɬɚ ɰɢɤɥɨɜ:   .
1 ɰ  Ɂɞɟɫɶ ɩɚɭɡɵ

ɧɚɱQ . - 

ɜɟɥɢɱɢɧɚ ɩɨɬɪɟɛɥɟɧɢɹ (ɪɚɫɯɨɞ) ɜ ɧɚɱɚɥɟ ɩɚɭɡɵ; ɧɚɝɧ
ɧɚɱQ .  - ɜɟɥɢɱɢɧɚ ɩɨɬɪɟɛɥɟɧɢɹ ɜ ɧɚɱɚɥɟ 

ɧɚɝɧɟɬɚɧɢɹ; ɧɚɝɧ
ɧɚɱV  ɢ ɩɚɭɡɵ

ɧɚɱV - ɨɛɴɟɦ ɠɢɞɤɨɫɬɢ ɜ ɚɤɤɭɦɭɥɹɬɨɪɟ ɜ ɧɚɱɚɥɟ ɢ ɤɨɧɰɟ ɩɪɨɰɟɫɫɚ 
ɧɚɝɧɟɬɚɧɢɹ, ɦ3

; ɧɚɝɧ , ɩɚɭɡɵ - ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɪɨɰɟɫɫɨɜ ɩɨɞɚɱɢ ɢ ɩɚɭɡɵ; 

minmax ɇɇɇɇ ɧɚɝɧ
ɧɚɱ

ɩɚɭɡɵ
ɧɚɱ   - ɨɬɧɨɲɟɧɢɟ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɢ ɦɢɧɢɦɚɥɶɧɨɝɨ ɧɚɩɨɪɚ 

(ɞɚɜɥɟɧɢɹ); qV = Qɩɨɬɪ /Qɧɚɫ - ɨɬɧɨɫɢɬɟɥɶɧɵɣ ɩɚɪɚɦɟɬɪ ɩɨɬɪɟɛɥɟɧɢɹ ɪɚɛɨɱɟɣ ɫɪɟɞɵ; Qɧɚɫ 

- ɧɨɦɢɧɚɥɶɧɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɧɚɫɨɫɨɜ, ɦ3/ɫ.  
Ɇɨɳɧɨɫɬɶ (ɤɨɥɢɱɟɫɬɜɨ ɷɧɟɪɝɢɢ ɜ ɟɞɢɧɢɰɭ ɜɪɟɦɟɧɢ), ɩɨɬɪɟɛɥɹɟɦɭɸ ɡɚ ɰɢɤɥ 

ɩɚɭɡɵɧɚɝɧɰ    ɩɪɢ ɭɫɥɨɜɢɢ ɩɨɥɧɨɝɨ ɨɬɤɥɸɱɟɧɢɹ ɧɚɫɨɫɨɜ 

   ,11
1

... ... ... maxmax
 ɧɚɝɧɧɚɱVɩɚɭɡɵɧɚɱVɧɚɝɧɧɚɱVɰ qqqPPP   ɝɞɟ β = 1/S – ɤɨɷɮɮɢɰɢɟɧɬ 

ɡɚɩɨɥɧɟɧɢɹ ɰɢɤɥɚ. ɉɪɢ ɩɟɪɟɜɨɞɟ ɧɚɫɨɫɨɜ ɧɚ ɯɨɥɨɫɬɨɣ ɯɨɞ ɧɚ ɨɫɧɨɜɟ ɚɧɚɥɢɡɚ 
ɜɵɲɟɩɪɢɜɟɞɟɧɧɵɯ ɫɨɨɬɧɨɲɟɧɢɣ ɦɨɠɧɨ ɡɚɩɢɫɚɬɶ ɤɚɤ     1max kPPɰ . 

Ɇɨɳɧɨɫɬɶ, ɩɨɬɪɟɛɥɹɟɦɚɹ ɧɚɫɨɫɚɦɢ ɡɚ ɰɢɤɥ ɩɚɭɡɵ ɧɚ ɯɨɥɨɫɬɨɦ ɯɨɞɭ, ɩɪɢɧɹɬɚ ɪɚɜɧɨɣ 
max. PkP xx  , ɝɞɟ k – ɤɨɷɮɮɢɰɢɟɧɬ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ.  

ȼ ɤɚɱɟɫɬɜɟ ɤɨɧɤɪɟɬɧɨɝɨ ɩɪɢɦɟɪɚ ɪɚɫɫɦɨɬɪɟɧɚ ɇɋ, ɨɛɨɪɭɞɨɜɚɧɢɟ ɤɨɬɨɪɨɣ ɜɤɥɸɱɚɟɬ 
ɞɟɫɹɬɶ ɧɚɫɨɫɨɜ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ Qɧɚɫ = 10 ɦ3/ɦɢɧ, ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɶɸ 
Nɧ = 62 ɤȼɬ, ɫɢɫɬɟɦɨɣ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɩɪɢ k = 0,5 (ɢ ɨɬɤɥɸɱɟɧɢɹ ɧɚɫɨɫɨɜ - k = 0) ɫ 
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ɞɢɚɩɚɡɨɧɨɦ ɧɚɫɬɪɨɣɤɢ 1,1minmax ɇɇ  ɤɚɠɞɵɣ, ɩɪɢ ɦɚɤɫɢɦɚɥɶɧɨɣ ɜɦɟɫɬɢɦɨɫɬɢ 
ɚɤɤɭɦɭɥɹɬɨɪɚ ɢ ɫɟɬɢ V = 200 ɦ3. Ⱦɥɹ ɭɩɪɨɳɟɧɢɹ ɪɚɫɱɟɬɚ ɫɭɬɨɱɧɵɣ ɝɪɚɮɢɤ ɧɚɝɪɭɡɤɢ ɢ 
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɇɋ (ɪɢɫ.1) ɫɜɟɞɟɧ ɤ ɥɢɧɟɣɧɨ-ɫɬɭɩɟɧɱɚɬɨɦɭ, ɝɞɟ ɱɢɫɥɨ ɫɭɬɨɱɧɵɯ 
ɱɚɫɨɜ ɪɚɡɞɟɥɟɧɵ ɧɚ 6 ɪɚɜɧɵɯ ɢɧɬɟɪɜɚɥɨɜ Δt. ȼɟɥɢɱɢɧɚ ɧɚɝɪɭɡɤɢ (ɫɩɥɨɲɧɚɹ 
ɩɨɥɭɠɢɪɧɚɹ ɥɢɧɢɹ) ɧɚ ɤɚɠɞɨɦ ɢɧɬɟɪɜɚɥɟ ɭɤɚɡɚɧɵ ɜ ɩɨɥɟ ɪɢɫɭɧɤɚ ɜ ɦ3/ɦɢɧ. Ɂɞɟɫɶ ɠɟ 
ɩɨɢɧɬɟɪɜɚɥɶɧɨ ɧɚɧɟɫɟɧɚ ɩɨ ɜɟɪɬɢɤɚɥɢ ɪɚɜɧɨɦɟɪɧɚɹ ɪɚɡɛɢɜɤɚ (ɫɜɟɬɥɵɟ ɥɢɧɢɢ), 
ɭɤɚɡɵɜɚɸɳɚɹ ɟɞɢɧɢɱɧɭɸ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɧɚɫɨɫɨɜ ɫɬɚɧɰɢɢ  Qɧɚɫ. ɉɪɢ ɪɟɲɟɧɢɢ 
ɷɬɨɣ ɡɚɞɚɱɢ ɛɵɥɢ ɩɪɢɧɹɬɵ ɫɥɟɞɭɸɳɢɟ ɨɫɧɨɜɧɵɟ ɞɨɩɭɳɟɧɢɹ: ɄɉȾ ɧɚɫɨɫɚ ɩɪɢ 
ɢɡɦɟɧɟɧɢɢ ɩɨɬɪɟɛɥɟɧɢɹ ɧɟ ɢɡɦɟɧɹɟɬɫɹ ɢ ɢɦ ɩɪɟɧɟɛɪɟɝɚɟɦ, ɦɨɳɧɨɫɬɶ ɩɨɬɪɟɛɥɟɧɢɹ 
ɭɦɟɧɶɲɚɟɬɫɹ ɩɪɢ ɭɦɟɧɶɲɟɧɢɢ ɩɨɞɚɱɢ, ɧɚɫɨɫɵ ɨɫɧɚɳɟɧɵ ɫɢɫɬɟɦɨɣ ɪɟɝɭɥɢɪɨɜɚɧɢɹ, 
ɨɛɟɫɩɟɱɢɜɚɸɳɟɣ ɢɡɦɟɧɟɧɢɟ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɧɚɫɨɫɚ ɨɬ 0 ɞɨ 100%. 

 

 
Ɋɢɫɭɧɨɤ 1 – Ɏɨɪɦɚɥɢɡɨɜɚɧɧɵɣ ɫɭɬɨɱɧɵɣ ɝɪɚɮɢɤ ɧɚɝɪɭɡɤɢ ɇɋ (ɫɥɟɜɚ) ɢ ɫɪɚɜɧɢɬɟɥɶɧɵɣ 
ɚɧɚɥɢɡ ɫɭɬɨɱɧɵɯ ɩɨɬɪɟɛɥɟɧɢɣ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɰɢɤɥɨɜ ɩɪɢ ɪɚɛɨɬɟ 2÷8, 8,10 ɧɚɫɨɫɨɜ 
ɧɚ ɢɦɩɭɥɶɫɧɨɦ ɪɟɠɢɦɟ ɫ ɩɟɪɟɜɨɞɨɦ ɧɚɫɨɫɨɜ ɧɚ ɯɨɥɨɫɬɨɣ ɯɨɞ (ɜ ɰɟɧɬɪɟ) ɢ ɫ ɩɨɥɧɵɦ 

ɨɬɤɥɸɱɟɧɢɟɦ ɧɚɫɨɫɨɜ (ɫɩɪɚɜɚ) 
 

ɋɪɚɜɧɢɬɟɥɶɧɵɟ ɝɪɚɮɢɤɢ ɫɭɬɨɱɧɵɯ ɩɨɬɪɟɛɥɟɧɢɣ ɷɧɟɪɝɢɢ (ɩɨɬɪɟɛɥɹɟɦɚɹ ɷɧɟɪɝɢɹ ɡɚ 
ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɣ ɢɧɬɟɪɜɚɥ ɜɪɟɦɟɧɢ Δt: Wɿ = Ɋɰ·Δt) ɩɪɢ ɰɢɤɥɢɱɟɫɤɨɣ ɪɚɛɨɬɟ 10, 8, ɨɬ 2 ɞɨ 8 

ɧɚɫɨɫɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫ. 1. ɂɡ ɪɢɫ. 1 ɜɢɞɧɨ, ɱɬɨ ɧɚɢɦɟɧɶɲɚɹ ɜɟɥɢɱɢɧɚ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ (7393 ɤȼɬ∙ɱɚɫ) ɜ ɫɪɚɜɧɟɧɢɢ ɫ ɨɫɬɚɥɶɧɵɦɢ ɜɚɪɢɚɧɬɚɦɢ ɛɵɥɚ ɡɚɬɪɚɱɟɧɚ ɩɪɢ 
ɪɚɛɨɬɟ ɨɬ 2 ɞɨ 8 ɧɚɫɨɫɨɜ ɩɪɢ ɩɟɪɟɜɨɞɟ ɧɚɫɨɫɨɜ ɧɚ ɯɨɥɨɫɬɨɣ ɯɨɞ ɩɪɢ ɧɭɥɟɜɨɣ ɩɨɞɚɱɟ, ɩɪɢ 
ɷɬɨɦ ɭɦɟɧɶɲɚɟɬɫɹ ɤɨɥɢɱɟɫɬɜɨ ɰɢɤɥɨɜ. ɇɚɢɦɟɧɶɲɚɹ ɜɟɥɢɱɢɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɫɪɚɜɧɟɧɢɢ 
ɫ ɨɫɬɚɥɶɧɵɦɢ ɜɚɪɢɚɧɬɚɦɢ ɜ ɫɥɭɱɚɟ ɫ ɩɨɥɧɵɦ ɨɬɤɥɸɱɟɧɢɟɦ ɧɚɫɨɫɨɜ (ɪɢɫ.1) ɡɚɬɪɚɱɟɧɚ ɩɪɢ 
ɪɚɛɨɬɟ 10 ɧɚɫɨɫɨɜ ɜ ɢɦɩɭɥɶɫɧɨɦ ɪɟɠɢɦɟ ɢ ɫɨɫɬɚɜɢɥɚ 6534 ɤȼɬ ∙ɱɚɫ. ɉɪɢ ɷɬɨɦ ɱɚɫɬɨɬɚ 
ɰɢɤɥɨɜ ɧɚɢɛɨɥɶɲɚɹ ɢɡ ɜɫɟɯ ɜɚɪɢɚɧɬɨɜ ɫɪɚɜɧɟɧɢɹ. Ⱦɥɹ ɫɪɚɜɧɟɧɢɹ, ɪɚɛɨɬɚ ɇɋ ɩɨ 
ɬɪɚɞɢɰɢɨɧɧɨɦɭ ɫɩɨɫɨɛɭ ɩɨɞɚɱɢ ɫ ɨɬɤɥɸɱɟɧɢɟɦ ɧɚɫɨɫɨɜ (ɛɟɡ ɧɚɥɢɱɢɹ ɨɛɴɟɦɧɨɝɨ 
ɪɟɰɢɩɢɟɧɬɚ) ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɧɚɫɨɫɨɜ ɨɬ 2 ɞɨ 8 ɩɪɢɜɨɞɢɬ ɤ ɫɭɦɦɚɪɧɨɣ ɩɨɬɪɟɛɥɹɟɦɨɣ 
ɦɨɳɧɨɫɬɢ 7688 ɤȼɬ∙ɱɚɫ ɜ ɫɭɬɤɢ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɨɤɪɵɬɢɟ ɫɭɬɨɱɧɨɝɨ ɝɪɚɮɢɤɚ ɧɚɝɪɭɡɨɤ ɫɬɚɧɰɢɢ ɛɨɥɟɟ ɜɵɝɨɞɧɨ 
ɨɫɭɳɟɫɬɜɥɹɬɶ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɢɦɩɭɥɶɫɧɨɝɨ ɪɟɠɢɦɚ. Ɉɬɪɢɰɚɬɟɥɶɧɵɦ ɦɨɦɟɧɬɨɦ ɬɚɤɨɝɨ 
ɪɟɝɭɥɢɪɨɜɚɧɢɹ - ɥɢɦɢɬɢɪɨɜɚɧɢɟ ɩɪɨɰɟɫɫɚ ɱɢɫɥɨɦ «ɨɫɬɚɧɨɜɚ–ɩɭɫɤɚ» ɩɪɢɜɨɞɧɵɯ 
ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɣ ɧɚɫɨɫɨɜ, ɜɧɨɫɹɳɢɦ ɨɝɪɚɧɢɱɟɧɢɟ ɜ ɱɚɫɬɨɬɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
ɢɦɩɭɥɶɫɨɜ. ɗɬɨɬ ɦɨɦɟɧɬ, ɜɨɡɦɨɠɧɨ, ɦɨɠɟɬ ɛɵɬɶ ɨɛɨɣɞɟɧ ɩɨɞɛɨɪɨɦ ɩɚɪɚɦɟɬɪɢɱɟɫɤɢɯ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɢɦɩɭɥɶɫɧɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ. 
Ʌɢɬɟɪɚɬɭɪɚ 

1. Ʌɭɯɬɭɪɚ, Ɏ. ɂ. Ɉ ɩɪɢɦɟɧɟɧɢɢ ɢɦɩɭɥɶɫɧɨɝɨ ɩɨɞɚɱɢ ɪɚɛɨɱɟɣ ɫɪɟɞɵ ɜ ɫɢɫɬɟɦɵ 
ɜɨɞɨɫɧɚɛɠɟɧɢɹ / Ɏ. ɂ. Ʌɭɯɬɭɪɚ, Ɇ. ȼ. Ɇɟɞɜɟɞɟɜɚ // ȼɟɫɬɧɢɤ ɇɌɍ «ɏɉɂ», ɋɟɪɢɹ: 
ɇɨɜɵɟ ɪɟɲɟɧɢɹ ɜ ɫɨɜɪɟɦɟɧɧɵɯ ɬɟɯɧɨɥɨɝɢɹɯ. – ɏɚɪɶɤɨɜ: ɇɌɍ «ɏɉɂ». – 2019. – № 5 
(1330). – ɋ. 48-57. – doi:10.20998/2413-4295.2019.05.07. 
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Ɉ ɐɂɄɅɂɑɇɈɆ ɊȿɀɂɆȿ ɉɈȾɄɅɘɑȿɇɂə ȺɄɄɍɆɍɅəɌɈɊɈȼ ɌȿɉɅɈɌɕ 
ȼ ɋɂɋɌȿɆȺɏ ɌȿɉɅɈɋɇȺȻɀȿɇɂə 

Ɏ.ɂ. Ʌɭɯɬɭɪɚ, ɫɬ.ɩɪɟɩɨɞ., ȼ. ɂ. ɐɵɝɚɧɨɜ, ɫɬ.ɩɪɟɩɨɞ. 
ȽȼɍɁ «ɉɪɢɚɡɨɜɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ» 

ɉɨ ɜɨɡɦɨɠɧɨɦɭ ɩɪɢɦɟɧɟɧɢɸ ɢɦɩɭɥɶɫɧɨɝɨ ɩɨɞɜɨɞɚ (ɨɬɜɨɞɚ) ɬɟɩɥɚ ɜ ɫɢɫɬɟɦɚɯ 
ɚɤɤɭɦɭɥɢɪɨɜɚɧɢɹ ɢ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɬɟɩɥɚ ɬɟɨɪɟɬɢɱɟɫɤɨɟ ɨɛɨɫɧɨɜɚɧɢɟ ɟɝɨ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ 
ɚɧɚɥɢɡ ɟɝɨ ɞɢɧɚɦɢɤɢ ɜ ɬɟɯɧɢɱɟɫɤɨɣ ɥɢɬɟɪɚɬɭɪɟ, ɤɪɨɦɟ ɩɨɥɭɱɟɧɢɹ ɞɨɤɚɡɚɬɟɥɶɫɬɜɚ 
ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɜ ɫɢɫɬɟɦɚɯ ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ ɡɞɚɧɢɣ, ɩɪɚɤɬɢɱɟɫɤɢ ɨɬɫɭɬɫɬɜɭɟɬ.  

ɐɟɥɶ ɪɚɛɨɬɵ - ɞɨɤɚɡɚɬɟɥɶɫɬɜɨ ɩɪɟɢɦɭɳɟɫɬɜɚ ɩɪɢɦɟɧɟɧɢɹ ɢɦɩɭɥɶɫɧɨɝɨ ɩɨɞɜɨɞɚ 
ɬɟɩɥɚ ɤ ɫɢɫɬɟɦɟ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɨɬ ɚɤɤɭɦɭɥɹɬɨɪɚ ɬɟɩɥɨɬɵ ɧɚ ɨɫɧɨɜɟ ɚɧɚɥɢɡɚ ɭɩɪɨɳɟɧɧɨɣ 
ɮɢɡɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ɪɚɛɨɱɟɝɨ ɩɪɨɰɟɫɫɚ. 

Ɋɟɲɟɧɢɟ ɷɬɨɣ ɡɚɞɚɱɢ ɦɨɠɟɬ ɛɵɬɶ ɞɨɫɬɢɝɧɭɬɨ ɩɪɢ ɪɚɡɦɟɳɟɧɢɢ ɜ ɫɢɫɬɟɦɟ 
ɚɤɤɭɦɭɥɢɪɨɜɚɧɢɹ ɢ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɬɟɩɥɚ ɧɟɫɤɨɥɶɤɢɯ (ɞɜɭɯ, ɬɪɟɯ ɢ ɛɨɥɟɟ) ɚɤɤɭɦɭɥɹɬɨɪɨɜ, 
ɤɚɤ, ɧɚɩɪɢɦɟɪ, ɧɚ ɷɧɟɪɝɨɛɥɨɤɟ ɤɢɫɥɨɪɨɞɧɨ-ɤɨɧɜɟɪɬɟɪɧɨɝɨ ɰɟɯɚ (ɄɄɐ) Ɉɬɛɨɪ ɬɟɩɥɨɬɵ ɨɬ 
ɷɬɢɯ ɚɝɪɟɝɚɬɨɜ ɫɥɟɞɭɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶ ɧɟ ɨɞɧɨɜɪɟɦɟɧɧɨ, ɚ ɫ ɨɩɪɟɞɟɥɟɧɧɨɣ 
ɩɟɪɢɨɞɢɱɧɨɫɬɶɸ. ɍɩɪɚɜɥɟɧɢɟ ɨɬɛɨɪɨɦ ɬɟɩɥɨɬɵ ɥɟɝɤɨ ɪɟɚɥɢɡɭɟɬɫɹ ɩɨɨɱɟɪɟɞɧɵɦ 
ɩɨɞɤɥɸɱɟɧɢɟɦ ɚɤɤɭɦɭɥɹɬɨɪɨɜ ɤ ɫɟɬɢ ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ. ɉɪɢ ɷɬɨɦ ɞɨɫɬɢɝɚɟɬɫɹ ɛɨɥɟɟ 
ɜɵɫɨɤɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɭ ɩɨɬɪɟɛɢɬɟɥɹ. 

Ⱦɥɹ ɞɨɤɚɡɚɬɟɥɶɫɬɜɚ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɬɚɤɨɝɨ ɢɦɩɭɥɶɫɧɨɝɨ ɩɨɞɜɨɞɚ (ɨɬɜɨɞɚ) ɬɟɩɥɚ 
ɪɚɫɫɦɨɬɪɢɦ ɞɢɧɚɦɢɤɭ ɪɚɛɨɬɵ ɫɢɫɬɟɦɵ ɩɚɪɨɫɧɚɛɠɟɧɢɹ (ɢɥɢ ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ, ɜ ɬ.ɱ. 
ɨɬɨɩɢɬɟɥɶɧɨɣ), ɫɨɞɟɪɠɚɳɟɣ ɞɜɚ ɚɤɤɭɦɭɥɹɬɨɪɚ. ȼ ɧɚɱɚɥɶɧɵɣ ɦɨɦɟɧɬ ɤ ɩɨɬɪɟɛɢɬɟɥɸ 
ɩɨɞɤɥɸɱɟɧ ɩɟɪɜɵɣ ɚɤɤɭɦɭɥɹɬɨɪ. ɉɨ ɦɟɪɟ ɨɬɛɨɪɚ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ ɞɚɜɥɟɧɢɟ ɢ 
ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɫɵɳɟɧɢɹ ɜ ɧɟɦ ɛɭɞɟɬ ɭɦɟɧɶɲɚɬɶɫɹ. ɉɪɢ ɷɬɨɦ ɞɪɭɝɨɣ ɚɤɤɭɦɭɥɹɬɨɪ ɨɫɬɚɟɬɫɹ 
ɜ ɪɟɠɢɦɟ ɡɚɪɹɞɤɢ ɢɥɢ ɜ ɨɬɤɥɸɱɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ. ɑɟɪɟɡ ɧɟɤɨɬɨɪɨɟ ɜɪɟɦɹ ɩɪɨɢɫɯɨɞɢɬ 
ɨɬɤɥɸɱɟɧɢɟ ɩɟɪɜɨɝɨ ɚɤɤɭɦɭɥɹɬɨɪɚ ɢɥɢ ɩɟɪɟɜɨɞ ɟɝɨ ɧɚ ɡɚɪɹɞɤɭ ɢ ɩɨɞɤɥɸɱɟɧɢɟ ɜɬɨɪɨɝɨ. 
ɉɪɢ ɷɬɨɦ ɡɚ ɜɪɟɦɹ ɩɨɞɤɥɸɱɟɧɢɹ ɩɟɪɜɨɝɨ ɚɤɤɭɦɭɥɹɬɨɪɚ ɬɟɦɩɟɪɚɬɭɪɚ ɰɢɪɤɭɥɢɪɭɸɳɟɝɨ 

ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɜ ɧɟɦ ɧɟ ɞɨɥɠɧɚ ɞɨɫɬɢɝɚɬɶ ɭɫɬɚɧɨɜɢɜɲɟɝɨɫɹ ɡɧɚɱɟɧɢɹ. Ⱦɚɥɟɟ ɩɪɨɢɫɯɨɞɢɬ 
ɭɦɟɧɶɲɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɞɚɜɥɟɧɢɹ ɜɨ ɜɬɨɪɨɦ ɚɤɤɭɦɭɥɹɬɨɪɟ, ɚ ɜ ɩɟɪɜɨɦ ɚɤɤɭɦɭɥɹɬɨɪɟ 
ɨɧɢ ɧɚɱɢɧɚɸɬ ɡɚ ɫɱɟɬ ɡɚɪɹɞɤɢ ɢɡɜɟɫɬɧɵɦ ɨɛɪɚɡɨɦ ɭɜɟɥɢɱɢɜɚɬɶɫɹ. ɉɨɫɥɟ ɧɟɤɨɬɨɪɨɝɨ 
ɫɧɢɠɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɞɚɜɥɟɧɢɹ ɜɨ ɜɬɨɪɨɦ ɚɤɤɭɦɭɥɹɬɨɪɟ ɨɧ ɩɟɪɟɤɥɸɱɚɟɬɫɹ ɧɚ ɡɚɪɹɞɤɭ, 
ɚ ɩɟɪɜɵɣ ɚɤɤɭɦɭɥɹɬɨɪ ɩɨɞɤɥɸɱɚɟɬɫɹ. Ⱦɚɥɟɟ ɰɢɤɥ ɩɨɜɬɨɪɹɟɬɫɹ.  

Ⱦɥɹ ɩɪɨɜɟɞɟɧɢɹ ɚɧɚɥɢɡɚ ɪɚɛɨɬɵ ɜ ɬɚɤɨɦ ɪɟɠɢɦɟ ɩɪɢɜɟɞɟɦ ɭɪɚɜɧɟɧɢɟ ɞɢɧɚɦɢɤɢ 
ɧɚɝɪɟɜɚ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɭ ɩɨɬɪɟɛɢɬɟɥɹ ɬɟɩɥɚ. ȼ ɨɛɳɟɦ ɫɥɭɱɚɟ ɷɬɨ ɭɪɚɜɧɟɧɢɟ ɦɨɠɧɨ 
ɩɪɟɞɫɬɚɜɢɬɶ ɜ ɮɨɪɦɚɥɢɡɨɜɚɧɧɨɦ ɜɢɞɟ: 

321 dQdQdQ  ,                                                               (1) 

ɝɞɟ PddQ 1  – ɩɨɞɜɨɞɢɦɚɹ ɬɟɩɥɨɬɚ ɢɡ ɚɤɤɭɦɭɥɹɬɨɪɚ, Ⱦɠ; mdidQ 2 – ɬɟɩɥɨɬɚ, 
ɡɚɬɪɚɱɟɧɧɚɹ ɧɚ ɢɡɦɟɧɟɧɢɟ ɷɧɬɚɥɶɩɢɢ ɬɟɩɥɨɧɨɫɢɬɟɥɹ, Ⱦɠ;    dkFdQ 03  – ɩɨɬɟɪɢ 
ɬɟɩɥɨɬɵ ɜ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ, Ⱦɠ; Ɋ – ɩɨɞɜɨɞɢɦɚɹ ɬɟɩɥɨɜɚɹ ɦɨɳɧɨɫɬɶ ɨɬ ɚɤɤɭɦɭɥɹɬɨɪɚ, 
ȼɬ; d� - ɢɧɬɟɪɜɚɥ ɜɪɟɦɟɧɢ, ɫ; m – ɦɚɫɫɚ ɧɚɝɪɟɜɚɟɦɨɝɨ ɬɟɩɥɨɧɨɫɢɬɟɥɹ, ɤɝ; i – ɷɧɬɚɥɶɩɢɹ 
ɬɟɩɥɨɧɨɫɢɬɟɥɹ, Ⱦɠ/ɤɝ; ϑ - ɬɟɤɭɳɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɬɟɩɥɨɧɨɫɢɬɟɥɹ, Ʉ; k – ɤɨɷɮɮɢɰɢɟɧɬ 
ɬɟɩɥɨɩɟɪɟɞɚɱɢ, ȼɬ/ɦ2·Ʉ; F – ɩɨɜɟɪɯɧɨɫɬɶ ɬɟɩɥɨɩɟɪɟɞɚɱɢ (ɩɨɜɟɪɯɧɨɫɬɶ ɬɪɭɛ ɞɨ 
ɩɨɬɪɟɛɢɬɟɥɹ), ɦ2

; ϑ0 – ɬɟɦɩɟɪɚɬɭɪɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, Ʉ. 
.Ⱦɨɩɭɫɤɚɟɦ, ɱɬɨ ɩɨɫɤɨɥɶɤɭ ɚɤɤɭɦɭɥɹɬɨɪ ɧɚɯɨɞɢɬɫɹ ɜ ɫɥɨɟ ɢɡɨɥɹɰɢɢ, ɬɨ ɫɨɛɫɬɜɟɧɧɨ 

ɭ ɧɟɝɨ ɩɨɬɟɪɶ ɜ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɧɟɬ. ɉɨɷɬɨɦɭ ɩɨɞ ɫɥɚɝɚɟɦɵɦ 3dQ ɦɵ ɩɨɧɢɦɚɟɦ ɩɨɬɟɪɢ 
ɬɟɩɥɨɬɵ ɜ ɬɨɣ ɱɚɫɬɢ ɬɪɭɛɨɩɪɨɜɨɞɚ ɫ ɬɟɩɥɨɧɨɫɢɬɟɥɟɦ, ɤɨɬɨɪɚɹ ɧɚɯɨɞɢɬɫɹ ɡɚ ɩɪɟɞɟɥɚɦɢ 
ɚɤɤɭɦɭɥɹɬɨɪɚ ɞɨ ɩɨɬɪɟɛɢɬɟɥɹ. Ɍɚɤ ɤɚɤ ɩɪɢ ɫɭɳɟɫɬɜɭɸɳɢɯ, ɧɚ ɷɤɫɩɥɭɚɬɢɪɭɟɦɵɯ 
ɚɤɤɭɦɭɥɹɬɨɪɚɯ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɬɢɩɚ, ɞɢɚɩɚɡɨɧɚɯ ɢɡɦɟɧɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɩɚɪɚ ɩɪɢ 
ɞɪɨɫɫɟɥɢɪɨɜɚɧɢɢ ɜ ɪɟɝɭɥɹɬɨɪɚɯ ɞɚɜɥɟɧɢɹ «ɩɨɫɥɟ ɫɟɛɹ» ɦɨɠɧɨ ɩɪɢɧɹɬɶ, ɱɬɨ ɷɧɬɚɥɶɩɢɹ 
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ɬɟɩɥɨɧɨɫɢɬɟɥɹ (ɩɚɪɚ) ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɚ ɬɟɦɩɟɪɚɬɭɪɟ i = c∙� , ɝɞɟ c – ɬɟɩɥɨɟɦɤɨɫɬɶ 
ɬɟɩɥɨɧɨɫɢɬɟɥɹ, ɬɨ ɬɨɝɞɚ ɭɪɚɜɧɟɧɢɟ (1) ɦɨɠɧɨ ɩɪɟɞɫɬɚɜɢɬɶ ɜ ɜɢɞɟ 

   dkFmcdPd 0 ,                                               (2) 

ɉɨɫɥɟ ɧɟɫɥɨɠɧɵɯ ɩɪɟɨɛɪɚɡɨɜɚɧɢɣ ɭɪɚɜɧɟɧɢɟ (2) ɡɚɩɢɲɟɬɫɹ ɬɚɤ: 

0 ɭɫɬ
d

dɌ 



,           0 
kF

P
ɭɫɬ ,        kFmcɌ                           (3) 

ɝɞɟ ɭɫɬ  ɭɫɬɚɧɨɜɢɜɲɟɟɫɹ ɡɧɚɱɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɬɟɩɥɨɧɨɫɢɬɟɥɹ, ɞɨɫɬɢɝɚɟɦɨɟ ɩɪɢ 
ɩɪɟɤɪɚɳɟɧɢɢ ɟɝɨ ɢɡɦɟɧɟɧɢɹ, ɬ.ɟ. ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɭɫɥɨɜɢɹ 0dtd , Ʉ. ȼɵɪɚɠɟɧɢɟ (4) 
ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɟ ɭɪɚɜɧɟɧɢɟ ɩɟɪɜɨɝɨ ɩɨɪɹɞɤɚ, ɪɟɲɟɧɢɟɦ ɤɨɬɨɪɨɝɨ 
ɹɜɥɹɟɬɫɹ 

    T
ɧɚɱɭɫɬɭɫɬ

T
ɭɫɬ

T
ɧɚɱ ɟɟɟ     1                         (4)  

ɝɞɟ ɧɚɱ  ɧɚɱɚɥɶɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɬɟɩɥɨɧɨɫɢɬɟɥɹ (ɩɪɢ  � = 0). 

Ⱦɥɹ ɞɚɥɶɧɟɣɲɟɝɨ ɞɨɤɚɡɚɬɟɥɶɫɬɜɚ ɩɪɟɢɦɭɳɟɫɬɜɚ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɢɦɩɭɥɶɫɧɨɝɨ 
ɩɨɞɤɥɸɱɟɧɢɹ ɚɤɤɭɦɭɥɹɬɨɪɨɜ ɧɚɫ ɛɭɞɟɬ ɢɧɬɟɪɟɫɨɜɚɬɶ ɫɥɚɝɚɟɦɨɟ 2dQ  ɜ ɜɵɪɚɠɟɧɢɢ (1). Ʉɚɤ 
ɛɵɥɨ ɭɤɚɡɚɧɨ ɜɵɲɟ, mcddQ 2 . Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɫɨɦɧɨɠɢɬɟɥɹ d  ɩɪɨɞɢɮɮɟɪɟɧɰɢɪɭɟɦ 
ɜɵɪɚɠɟɧɢɟ (4) ɩɨ d : 

      
dɟ

T
ɟɟdd ɧɚɱɭɫɬ

TT
ɭɫɬ

T
ɧɚɱ   1

1 .                 (5) 

Ɍɨɝɞɚ   
dɟ

T

mc
dQ ɧɚɱɭɫɬ

T  
2 . Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɤɨɥɢɱɟɫɬɜɚ ɬɟɩɥɨɬɵ 

2Q ɩɪɨɢɧɬɟɝɪɢɪɭɟɦ ɷɬɨ ɜɵɪɚɠɟɧɢɟ: 

    T
ɭɫɬɧɚɱ

T
ɧɚɱɭɫɬ ɟmcdɟ

T
mcmcdQ

    
1

2                   (6) 

Ⱦɚɥɟɟ ɫɪɚɜɧɢɦ ɤɨɥɢɱɟɫɬɜɚ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ, ɩɟɪɟɞɚɧɧɨɣ ɬɟɩɥɨɧɨɫɢɬɟɥɸ ɨɬ 
ɬɟɩɥɨɜɨɝɨ ɚɤɤɭɦɭɥɹɬɨɪɚ ɩɪɢ ɧɟɩɪɟɪɵɜɧɨɣ ɩɨɞɚɱɟ ɩɚɪɚ ɢ ɧɚɝɪɟɜɭ ɟɝɨ ɨɬ ɧɚɱɚɥɶɧɨɣ ɧɚɱ  

ɞɨ ɭɫɬɚɧɨɜɢɜɲɟɣɫɹ ɭɫɬ  ɬɟɦɩɟɪɚɬɭɪɵ ɡɚ ɜɪɟɦɹ ɨɬ 0 ɞɨ t, ɫ ɤɨɥɢɱɟɫɬɜɨɦ ɬɟɩɥɨɬɵ, 
ɩɟɪɟɞɚɧɧɨɣ ɩɨ ɪɟɤɨɦɟɧɞɭɟɦɨɦɭ ɫɩɨɫɨɛɭ ɢɦɩɭɥɶɫɧɨɝɨ ɧɚɝɪɟɜɚ ɨɬ ɧɚɱɚɥɶɧɨɣ ɬɟɦɩɟɪɚɬɭɪɵ 

ɧɚɱ  ɞɨ ɬɟɦɩɟɪɚɬɭɪɵ, ɤɨɬɨɪɭɸ ɩɪɢɦɟɬ ɬɟɩɥɨɧɨɫɢɬɟɥɶ ɜ ɪɟɡɭɥɶɬɚɬɟ ɧɚɝɪɟɜɚ ɡɚ ɜɪɟɦɹ ɨɬ 0 
ɞɨ t

2

1 . Ɉɛɨɡɧɚɱɢɦ ɩɟɪɜɨɟ ɢ ɜɬɨɪɨɟ ɤɨɥɢɱɟɫɬɜɨ ɬɟɩɥɨɬɵ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɫɢɦɜɨɥɨɦ (1)
2Q  ɢ 

ɫɢɦɜɨɥɨɦ (2)
2Q . ȼ ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɱɟɬɚ ɛɭɞɟɦ ɢɦɟɬɶ: 

  ,1
0

2
(1)
2 
















 T

t

ɭɫɬɧɚɱ

t

ɟmcdQQ     ɢ    .122 2
2

0
2

(2)
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 T

t

ɭɫɬɧɚɱ

t

ɟmcdQQ     

(7) 

Ⱦɥɹ ɫɩɪɚɜɟɞɥɢɜɨɫɬɢ ɧɟɪɚɜɟɧɫɬɜɚ (1)
2

(2)
2 QQ   ɧɟɨɛɯɨɞɢɦɨ, ɱɬɨɛɵ ɪɚɡɧɨɫɬɶ 

 (1)
2

(2)
2 QQ   012 2 
















T

t

T

t

ɭɫɬɧɚɱ ɟɟmc  . ɉɨɫɥɟɞɧɟɟ ɧɟɪɚɜɟɧɫɬɜɨ ɛɭɞɟɬ 

ɫɨɛɥɸɞɚɬɶɫɹ ɩɪɢ ɭɫɥɨɜɢɢ, ɱɬɨ     0122  TtɟбpTtɟбp , ɬ.ɤ. ɫɨɦɧɨɠɢɬɟɥɢ 0mc  

ɢ 0 ɭɫɬɧɚɱ  . Ɉɛɨɡɧɚɱɢɦ   xTtɟбp  2 , ɬɨɝɞɚ   2ɯTtɟбp  , ɢ ɡɚɩɢɲɟɦ ɩɨɫɥɟɞɧɟɟ 

ɧɟɪɚɜɟɧɫɬɜɨ ɫ ɭɱɟɬɨɦ ɩɪɢɧɹɬɵɯ ɨɛɨɡɧɚɱɟɧɢɣ ɤɚɤ: 0122  xx . Ɋɟɲɟɧɢɟɦ ɷɬɨɝɨ 
ɧɟɪɚɜɟɧɫɬɜɚ ɫɥɭɠɢɬ ɦɧɨɠɟɫɬɜɨ     1;1x . ɂɫɤɥɸɱɚɹ ɡɧɚɱɟɧɢɟ 1x  ɢ ɩɪɢɧɢɦɚɹ ɜɨ 
ɜɧɢɦɚɧɢɟ, ɱɬɨ  Ttɟбpx 2  ɩɨɥɭɱɢɦ, ɱɬɨ 0t . Ɍɚɤ ɤɚɤ   12  Ttɟбp , ɬɨ ɩɪɢ 
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ɥɸɛɨɦ ɞɟɣɫɬɜɢɬɟɥɶɧɨɦ ɡɧɚɱɟɧɢɢ t (ɤɪɨɦɟ t = 0) ɢ ɫ ɭɱɟɬɨɦ ɬɨɝɨ, ɱɬɨ t (ɜɪɟɦɹ) ɜɫɟɝɞɚ 
ɩɨɥɨɠɢɬɟɥɶɧɨ, ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ ɨ ɜɵɩɨɥɧɟɧɢɢ ɧɟɪɚɜɟɧɫɬɜɚ (1)

2
(2)
2 QQ  .   

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɞɨɤɚɡɚɧɨ, ɱɬɨ ɩɨɞɜɨɞ ɬɟɩɥɚ ɨɬ ɬɟɩɥɨɜɵɯ ɚɤɤɭɦɭɥɹɬɨɪɨɜ ɜ 
ɢɦɩɭɥɶɫɧɨɦ ɪɟɠɢɦɟ ɫ ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɬɨɱɤɢ ɡɪɟɧɢɹ ɛɨɥɟɟ ɪɚɰɢɨɧɚɥɶɧɨ.  

 

ɏɂɆɂɑȿɋɄɈȿ ɇȺɋɅȺɂȼȺɇɂȿ ɉɅȿɇɈɄ ɂ ȽȿɌȿɊɈɋɌɊɍɄɌɍɊ ZnO/SnSx ɂɁ 
ɊȺɁȻȺȼɅȿɇɇɕɏ ɊȺɋɌȼɈɊɈȼ-ɉɊȿɄɍɊɋɈɊɈȼ 

Ȼɪɢɥɟɜɫɤɚɹ Ⱦ. ɋ., Ƚɚɥɤɨɜɫɤɢɣ Ɍ. ȼ., Ȼɨɝɨɦɚɡɨɜɚ ɇ. ȼ., ɤ.ɯ.ɧ., ɞɨɰ. 
Ȼɟɥɨɪɭɫɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ 

ɐɟɥɶ ɪɚɛɨɬɵ ɫɨɫɬɨɹɥɚ ɜ ɩɪɨɜɟɞɟɧɢɢ ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɩɨ ɢɡɭɱɟɧɢɸ ɨɫɨɛɟɧɧɨɫɬɟɣ 
ɮɨɪɦɢɪɨɜɚɧɢɹ ɫɭɛɦɢɤɪɨɧɧɵɯ ɩɥɟɧɨɤ ɢ ɝɟɬɟɪɨɫɬɪɭɤɬɭɪ ɧɚ ɨɫɧɨɜɟ ɫɭɥɶɮɢɞɚ ɨɥɨɜɚ ɢ 
ɨɤɫɢɞɚ ɰɢɧɤɚ ɦɟɬɨɞɨɦ ɯɢɦɢɱɟɫɤɨɝɨ ɧɚɫɥɚɢɜɚɧɢɹ ɢɡ ɪɚɫɬɜɨɪɨɜ ɤɚɬɢɨɧɧɨɣ ɢ ɚɧɢɨɧɧɨɣ 
ɨɛɪɚɛɨɬɤɢ ɫ ɩɨɧɢɠɟɧɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɟɣ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɩɪɟɤɭɪɫɨɪɨɜ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ 
ɩɪɨɰɟɫɫɚɦɢ ɝɢɞɪɨɯɢɦɢɱɟɫɤɨɝɨ ɢɥɢ ɷɥɟɤɬɪɨɯɢɦɢɱɟɫɤɨɝɨ ɨɫɚɠɞɟɧɢɹ. 

ɉɪɢ ɮɨɪɦɢɪɨɜɚɧɢɢ ɬɨɧɤɢɯ ɩɥɟɧɨɤ ɫ ɩɨɦɨɳɶɸ ɯɢɦɢɱɟɫɤɨɝɨ ɦɟɬɨɞɚ ɢɨɧɧɨɝɨ ɢɥɢ 
ɢɨɧɧɨ-ɤɨɥɥɨɢɞɧɨɝɨ ɧɚɫɥɚɢɜɚɧɢɹ ɨɞɧɢɦ ɢɡ ɜɚɠɧɵɯ ɷɬɚɩɨɜ ɪɚɡɪɚɛɨɬɤɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 
ɪɟɠɢɦɨɜ ɜɵɫɬɭɩɚɟɬ ɚɧɚɥɢɡ ɢɨɧɧɨ-ɦɨɥɟɤɭɥɹɪɧɨɝɨ ɫɨɫɬɚɜɚ ɪɚɫɬɜɨɪɨɜ-ɩɪɟɤɭɪɫɨɪɨɜ, 
ɤɨɬɨɪɵɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɪɨɰɟɫɫɚɦɢ ɞɢɫɫɨɰɢɚɰɢɢ, ɝɢɞɪɨɥɢɡɚ, ɤɨɦɩɥɟɤɫɨɨɛɪɚɡɨɜɚɧɢɹ ɢ 
ɞɪɭɝɢɦɢ. ȼ ɧɚɲɢɯ ɢɫɫɥɟɞɨɜɚɧɢɹɯ ɜɵɛɨɪ ɪɟɫɭɪɫɨɫɛɟɪɟɝɚɸɳɢɯ ɭɫɥɨɜɢɣ ɤɚɬɢɨɧɧɨɝɨ ɢ 
ɚɧɢɨɧɧɨɝɨ ɧɚɫɥɚɢɜɚɧɢɹ ɩɥɟɧɨɤ SnSx ɢ ZnO ɨɫɭɳɟɫɬɜɥɹɥɫɹ ɫ ɭɱɟɬɨɦ ɥɢɬɟɪɚɬɭɪɧɵɯ 
ɞɚɧɧɵɯ, ɚ ɬɚɤɠɟ ɧɚ ɨɫɧɨɜɟ ɪɚɫɱɟɬɨɜ ɢɨɧɧɨ–ɦɨɥɟɤɭɥɹɪɧɵɯ ɪɚɜɧɨɜɟɫɢɣ ɜ ɪɚɫɬɜɨɪɚɯ-

ɩɪɟɤɭɪɫɨɪɚɯ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɪɨɝɪɚɦɦɵ Medusa ɢ ɛɚɡɵ ɞɚɧɧɵɯ Hydra [1]. 

ɉɪɢ ɮɨɪɦɢɪɨɜɚɧɢɢ ɫɥɨɟɜ ɧɚ ɨɫɧɨɜɟ ɫɭɥɶɮɢɞɚ ɢɥɢ ɨɤɫɨɫɭɥɶɮɢɞɚ ɨɥɨɜɚ ɜ ɤɚɱɟɫɬɜɟ 
ɤɚɬɢɨɧɧɨɝɨ ɩɪɟɤɭɪɫɨɪɚ ɩɟɪɜɨɧɚɱɚɥɶɧɨ ɧɚɦɢ ɢɫɩɨɥɶɡɨɜɚɥɫɹ ɪɚɫɬɜɨɪ ɯɥɨɪɢɞɚ ɨɥɨɜɚ (II) ɫ 
ɩɨɜɵɲɟɧɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɟɣ ɫɨɥɢ ɧɚ ɭɪɨɜɧɟ 0,1 ɦɨɥɶ/ɥ. Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɦɨɧɨɫɥɨɣɧɨɝɨ 
ɤɚɬɢɨɧɧɨɝɨ ɧɚɫɥɚɢɜɚɧɢɹ ɧɚ ɩɨɞɥɨɠɤɭ ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɨ ɩɪɟɨɛɥɚɞɚɧɢɟ ɩɪɨɫɬɵɯ ɤɚɬɢɨɧɨɜ 
Sn

2+
 ɜ ɫɪɚɜɧɟɧɢɢ ɫ ɤɚɬɢɨɧɚɦɢ SnOH

+
 ɢ SnCl

+
. 

 ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɚɫɫɱɢɬɚɧɧɵɦɢ 
ɞɢɚɝɪɚɦɦɚɦɢ ɝɢɞɪɨɯɢɦɢɱɟɫɤɨɝɨ ɪɚɜɧɨɜɟɫɢɹ ɜ ɜɨɞɧɵɯ ɪɚɫɬɜɨɪɚɯ SnCl2 ɩɪɢ ɭɦɟɧɶɲɟɧɢɢ 
ɤɨɧɰɟɧɬɪɚɰɢɢ ɫɨɥɢ ɨɬ 0,1 ɞɨ 0,001 ɦɨɥɶ/ɥ ɧɚɢɛɨɥɟɟ ɲɢɪɨɤɢɣ ɞɢɚɩɚɡɨɧ (ɨɛɥɚɫɬɶ ɪɇ ɨɬ 0 ɞɨ 
4) ɩɪɟɨɛɥɚɞɚɧɢɹ ɩɪɨɫɬɵɯ ɢɨɧɨɜ Sn

2+
 ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɝɢɞɪɨɥɢɡɨɜɚɧɧɵɦɢ ɢɨɧɚɦɢ SnOH

+ ɢ 
ɯɥɨɪɢɞɫɨɞɟɪɠɚɳɢɦɢ ɢɨɧɚɦɢ SnCl

+ ɧɚɛɥɸɞɚɟɬɫɹ ɜ 0,01 Ɇ ɪɚɫɬɜɨɪɟ SnCl2. Ʉɪɨɦɟ ɬɨɝɨ, 
ɭɦɟɧɶɲɟɧɢɟ ɤɨɧɰɟɧɬɪɚɰɢɢ ɯɥɨɪɢɞɚ ɨɥɨɜɚ ɩɪɢɜɨɞɢɬ ɤ ɧɟɦɨɧɨɬɨɧɧɨɦɭ ɢɡɦɟɧɟɧɢɸ 
ɲɢɪɢɧɵ ɨɛɥɚɫɬɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɬɜɟɪɞɨɮɚɡɧɨɝɨ ɦɨɧɨɨɤɫɢɞɚ ɨɥɨɜɚ. ɇɚɢɛɨɥɟɟ ɭɡɤɢɣ 
ɞɢɚɩɚɡɨɧ ɪɇ ɨɛɪɚɡɨɜɚɧɢɹ SnO (ɨɛɥɚɫɬɶ ɪɇ ɨɬ 4 ɞɨ 9,5) ɯɚɪɚɤɬɟɪɟɧ ɞɥɹ 0,01 Ɇ ɪɚɫɬɜɨɪɚ. 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɛɵɥɨ ɩɨɤɚɡɚɧɨ, ɱɬɨ ɧɚɢɛɨɥɟɟ ɛɥɚɝɨɩɪɢɹɬɧɵɣ ɢɨɧɧɨ-ɦɨɥɟɤɭɥɹɪɧɵɣ ɫɨɫɬɚɜ 
ɪɚɫɬɜɨɪɚ ɯɥɨɪɢɞɚ ɨɥɨɜɚ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɤɨɧɰɟɧɬɪɚɰɢɢ 0,01 ɦɨɥɶ/ɥ ɢ ɨɛɥɚɫɬɢ ɡɧɚɱɟɧɢɹ ɪɇ = 
2−3. 

ɉɪɢ ɧɚɫɥɚɢɜɚɧɢɢ ɫɭɥɶɮɢɞɧɵɯ ɢ ɨɤɫɨɫɭɥɶɮɢɞɧɵɯ ɩɥɟɧɨɤ ɜ ɤɚɱɟɫɬɜɟ ɚɧɢɨɧɧɨɝɨ 
ɩɪɟɤɭɪɫɨɪɚ ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ ɪɚɫɬɜɨɪɵ ɬɢɨɫɭɥɶɮɚɬɚ ɧɚɬɪɢɹ, ɤɨɬɨɪɵɣ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ 
ɩɨɜɵɲɟɧɧɨɣ ɭɫɬɨɣɱɢɜɨɫɬɶɸ ɤ ɩɪɨɰɟɫɫɚɦ ɝɢɞɪɨɥɢɬɢɱɟɫɤɨɝɨ ɪɚɡɥɨɠɟɧɢɹ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ 
ɪɚɫɬɜɨɪɢɦɵɦɢ ɫɭɥɶɮɢɞɚɦɢ. ȼ ɧɚɲɢɯ ɷɤɫɩɟɪɢɦɟɧɬɚɯ ɤɨɧɰɟɧɬɪɚɰɢɹ ɪɚɫɬɜɨɪɨɜ Na2S2O3 

ɜɚɪɶɢɪɨɜɚɥɚɫɶ ɜ ɞɢɚɩɚɡɨɧɟ 0,1−0,3 ɦɨɥɶ/ɥ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɚɧɢɨɧɧɵɯ ɩɪɟɤɭɪɫɨɪɨɜ ɫ 
ɩɨɜɵɲɟɧɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɟɣ ɬɢɨɫɭɥɶɮɚɬ-ɢɨɧɨɜ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɤɨɧɰɟɧɬɪɚɰɢɟɣ ɤɚɬɢɨɧɧɵɯ 
ɩɪɟɤɭɪɫɨɪɨɜ ɫɜɹɡɚɧɨ ɫ ɪɟɲɟɧɢɟɦ ɡɚɞɚɱɢ ɦɢɧɢɦɢɡɚɰɢɢ ɜɤɥɸɱɟɧɢɹ ɤɢɫɥɨɪɨɞɚ ɜ ɫɨɫɬɚɜ 
ɩɥɟɧɨɤ. Ⱥɧɚɥɢɡ ɞɚɧɧɵɯ ɪɚɫɱɟɬɚ ɝɢɞɪɨɯɢɦɢɱɟɫɤɢɯ ɪɚɜɧɨɜɟɫɢɣ ɜ 0,1−0,3 Ɇ ɪɚɫɬɜɨɪɚɯ 
Na2S2O3 ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɭɦɟɧɶɲɟɧɢɟ ɤɨɧɰɟɧɬɪɚɰɢɢ ɫɨɥɢ ɧɟɡɧɚɱɢɬɟɥɶɧɨ ɪɚɫɲɢɪɹɟɬ 
ɞɢɚɩɚɡɨɧ ɭɫɬɨɣɱɢɜɨɫɬɢ ɬɢɨɫɭɥɶɮɚɬ-ɢɨɧɨɜ ɜ ɨɛɥɚɫɬɢ ɤɢɫɥɵɯ ɪɚɫɬɜɨɪɨɜ. Ⱦɥɹ ɪɚɫɬɜɨɪɨɜ 

Na2S2O3 ɜ ɤɚɱɟɫɬɜɟ ɨɛɥɚɫɬɢ ɭɫɬɨɣɱɢɜɨɝɨ ɩɪɟɨɛɥɚɞɚɧɢɹ ɧɟɝɢɞɪɨɥɢɡɨɜɚɧɧɵɯ ɢɨɧɨɜ S2O3
2−

 

ɨɩɪɟɞɟɥɟɧ ɲɢɪɨɤɢɣ ɞɢɚɩɚɡɨɧ ɪɇ 6−12. 
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ɉɪɢ ɮɨɪɦɢɪɨɜɚɧɢɢ ɫɥɨɟɜ ZnO ɜ ɤɚɱɟɫɬɜɟ ɤɚɬɢɨɧɧɨɝɨ ɩɪɟɤɭɪɫɨɪɚ ɢɫɩɨɥɶɡɨɜɚɥɫɹ 
ɪɚɫɬɜɨɪ ɫɭɥɶɮɚɬɚ ɰɢɧɤɚ. ȼ ɪɚɫɬɜɨɪɟ ɫɭɥɶɮɚɬɚ ɰɢɧɤɚ ɩɪɢ ɪɚɡɥɢɱɧɵɯ ɡɧɚɱɟɧɢɹɯ ɪɇ 
ɜɨɡɦɨɠɧɨ ɩɪɨɬɟɤɚɧɢɟ ɝɢɞɪɨɥɢɡɚ ɤɚɬɢɨɧɚ Zn

2+
 ɫ ɨɛɪɚɡɨɜɚɧɢɟɦ ɱɚɫɬɢɰ ZnOH

+
, Zn(OH)2, 

Zn(OH)
3-, ɚ ɬɚɤɠɟ ɨɛɪɚɡɨɜɚɧɢɟ ɫɭɥɶɮɚɬɧɵɯ ɤɨɦɩɥɟɤɫɨɜ Zn(SO4)2

2−
, Zn(SO4)3

4−
, Zn(SO4)4

6−
. 

Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɤɚɬɢɨɧɧɨɝɨ ɧɚɫɥɚɢɜɚɧɢɹ ɧɚ ɩɨɞɥɨɠɤɭ ɜ ɞɚɧɧɨɦ ɪɚɫɬɜɨɪɟ ɩɪɢ ɩɨɥɭɱɟɧɢɢ 
ɨɤɫɢɞɧɵɯ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɫɥɨɟɜ ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɨ ɩɪɟɨɛɥɚɞɚɧɢɟ ɩɪɨɫɬɵɯ ɤɚɬɢɨɧɨɜ Zn

2+
. 

Ⱥɧɚɥɢɡ ɢɨɧɧɨ-ɦɨɥɟɤɭɥɹɪɧɨɝɨ ɫɨɫɬɚɜɚ ɞɥɹ ɪɚɫɬɜɨɪɚ ɫɭɥɶɮɚɬɚ ɰɢɧɤɚ ɛɵɥ ɩɪɨɜɟɞɟɧ ɜ ɭɡɤɨɦ 
ɞɢɚɩɚɡɨɧɟ ɫɪɟɞɧɟɤɢɫɥɵɯ ɪɚɫɬɜɨɪɨɜ (pH 3−5). Ⱥɧɚɥɢɡ ɞɢɚɝɪɚɦɦ ɩɨɤɚɡɚɥ, ɱɬɨ ɩɪɢ 
ɤɨɧɰɟɧɬɪɚɰɢɢ ɪɚɫɬɜɨɪɚ 0,01 ɦɨɥɶ/ɥ ɫɨɞɟɪɠɚɧɢɟ ɢɨɧɨɜ Zn

2+
, SO4

2− ɢ ɱɚɫɬɢɰ ZnSO4 ɩɪɢɦɟɪɧɨ 
ɨɞɢɧɚɤɨɜɨ, ɱɬɨ ɛɨɥɟɟ ɛɥɚɝɨɩɪɢɹɬɧɨ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɩɪɨɰɟɫɫɨɜ ɢɨɧɧɨɝɨ ɧɚɫɥɚɢɜɚɧɢɹ. ɉɪɢ 
ɮɨɪɦɢɪɨɜɚɧɢɢ ɫɥɨɟɜ ZnO ɜ ɤɚɱɟɫɬɜɟ ɚɧɢɨɧɧɨɝɨ ɩɪɟɤɭɪɫɨɪɚ ɢɫɩɨɥɶɡɨɜɚɥɫɹ ɪɚɫɬɜɨɪ 
ɩɟɪɟɤɢɫɢ ɜɨɞɨɪɨɞɚ. Ⱥɧɚɥɢɡ ɞɢɚɝɪɚɦɦɵ ɢɨɧɧɨɝɨ ɪɚɜɧɨɜɟɫɢɹ ɞɥɹ ɪɚɫɬɜɨɪɚ H2O2 ɩɨɤɚɡɚɥ, ɱɬɨ 
ɩɪɢ ɤɨɧɰɟɧɬɪɚɰɢɢ H2O2 0,05 ɦɨɥɶ/ɥ ɜ ɪɚɫɬɜɨɪɟ ɧɚɛɥɸɞɚɟɬɫɹ ɲɢɪɨɤɚɹ ɨɛɥɚɫɬɶ ɭɫɬɨɣɱɢɜɨɫɬɢ 
ɦɨɥɟɤɭɥ H2O2 (pH 1-11), ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɦɚɤɫɢɦɚɥɶɧɨ ɛɥɚɝɨɩɪɢɹɬɧɨ ɫɨɝɥɚɫɨɜɵɜɚɬɶ ɦɟɠɞɭ 
ɫɨɛɨɣ ɤɢɫɥɨɬɧɨɫɬɶ ɤɚɬɢɨɧɧɨɝɨ ɢ ɚɧɢɨɧɧɨɝɨ ɪɚɫɬɜɨɪɨɜ-ɩɪɟɤɭɪɫɨɪɨɜ ɩɪɢ ɯɢɦɢɱɟɫɤɨɦ 
ɧɚɫɥɚɢɜɚɧɢɢ. 

ɇɚɦɢ ɩɪɨɜɨɞɢɥɢɫɶ ɷɤɫɩɟɪɢɦɟɧɬɵ ɩɨ ɯɢɦɢɱɟɫɤɨɦɭ ɧɚɫɥɚɢɜɚɧɢɸ ɫɭɥɶɮɢɞɧɵɯ ɢ 
ɨɤɫɢɞɧɵɯ ɩɥɟɧɨɤ ɩɪɢ ɤɨɥɢɱɟɫɬɜɟ ɰɢɤɥɨɜ ɨɛɪɚɛɨɬɤɢ ɨɬ 20 ɞɨ 120. ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ 
ɞɚɧɧɵɟ ɩɨ ɮɨɪɦɢɪɨɜɚɧɢɸ ɩɥɟɧɨɤ SnSx, ɩɨɥɭɱɟɧɧɵɟ ɩɪɢ ɜɚɪɶɢɪɨɜɚɧɢɢ ɤɨɧɰɟɧɬɪɚɰɢɢ 
ɚɧɢɨɧɧɵɯ ɢ ɤɚɬɢɨɧɧɵɯ ɪɚɫɬɜɨɪɨɜ-ɩɪɟɤɭɪɫɨɪɨɜ, ɩɨɡɜɨɥɹɸɬ ɧɚ ɞɚɧɧɨɦ ɷɬɚɩɟ ɢɫɫɥɟɞɨɜɚɧɢɣ ɜ 
ɤɚɱɟɫɬɜɟ ɧɚɢɛɨɥɟɟ ɛɥɚɝɨɩɪɢɹɬɧɨɝɨ ɪɟɠɢɦɚ ɧɚɫɥɚɢɜɚɧɢɹ ɩɥɟɧɤɢ SnSxɩɪɟɞɥɨɠɢɬɶ 0,01 Ɇ 
ɪɚɫɬɜɨɪ ɯɥɨɪɢɞɚ ɨɥɨɜɚ ɢ 0,3 Ɇ ɪɚɫɬɜɨɪ ɬɢɨɫɭɥɶɮɚɬɚ ɧɚɬɪɢɹ, ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɤɨɬɨɪɵɯ 
ɩɨɥɭɱɟɧɵ ɨɞɧɨɪɨɞɧɵɟ ɫɩɥɨɲɧɵɟ ɩɥɟɧɤɢ ɬɨɥɳɢɧɨɣ ɨɤɨɥɨ 120 ɧɦ ɫ ɩɨɧɢɠɟɧɧɨɣ 
ɲɟɪɨɯɨɜɚɬɨɫɬɶɸ ɩɨɜɟɪɯɧɨɫɬɢ ɩɪɢ ɫɨɨɬɧɨɲɟɧɢɢ ɨɫɧɨɜɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ Sn:S ɧɚ ɭɪɨɜɧɟ 
1:0,47. ɏɢɦɢɱɟɫɤɨɟ ɧɚɫɥɚɢɜɚɧɢɟ ɭɤɚɡɚɧɧɵɯ ɩɥɟɧɨɤ ɩɪɨɢɫɯɨɞɢɥɨ ɩɪɢ ɨɬɧɨɫɢɬɟɥɶɧɨɣ 
ɫɤɨɪɨɫɬɢ ɧɚɫɥɚɢɜɚɧɢɹ ɨɤɨɥɨ 2,0 ɧɦ/ɰɢɤɥ, ɯɚɪɚɤɬɟɪɧɨɣ ɞɥɹ ɫɥɭɱɚɹ ɩɪɟɨɛɥɚɞɚɧɢɹ ɦɟɯɚɧɢɡɦɚ 
ɢɨɧɧɨɝɨ ɧɚɫɥɚɢɜɚɧɢɹ. ɍɤɚɡɚɧɧɵɣ ɪɟɠɢɦ ɧɚɫɥɚɢɜɚɧɢɹ ɨɛɟɫɩɟɱɢɜɚɟɬ ɧɟɜɵɫɨɤɭɸ 
ɚɛɫɨɥɸɬɧɭɸ ɫɤɨɪɨɫɬɶ ɧɚɫɥɚɢɜɚɧɢɹ ɧɚ ɭɪɨɜɧɟ 1 ɧɦ/ɦɢɧ, ɱɬɨ ɦɨɠɟɬ ɛɵɬɶ ɚɤɬɭɚɥɶɧɵɦ ɞɥɹ 
ɮɨɪɦɢɪɨɜɚɧɢɹ ɧɚɧɨɪɚɡɦɟɪɧɵɯ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɩɥɟɧɨɤ. 

ɏɢɦɢɱɟɫɤɨɟ ɧɚɫɥɚɢɜɚɧɢɟ ɩɥɟɧɨɤ ZnO ɫɨɩɪɨɜɨɠɞɚɥɚɫɶ ɨɛɪɚɡɨɜɚɧɢɟɦ ɞɨɫɬɚɬɨɱɧɨ 
ɨɞɧɨɪɨɞɧɵɯ ɩɥɨɬɧɵɯ ɩɥɟɧɨɤ ɩɨɜɵɲɟɧɧɨɣ ɬɨɥɳɢɧɵ ɩɨɪɹɞɤɚ 200 − 300 ɧɦ. ɋɪɚɜɧɢɬɟɥɶɧɵɣ 
ɚɧɚɥɢɡ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɢ ɚɛɫɨɥɸɬɧɨɣ ɫɤɨɪɨɫɬɢ ɨɫɚɠɞɟɧɢɹ ɩɥɟɧɨɤ ɪɚɡɥɢɱɧɨɣ ɯɢɦɢɱɟɫɤɨɣ 
ɩɪɢɪɨɞɵ ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɧɚɢɛɨɥɟɟ ɜɵɫɨɤɚɹ ɫɤɨɪɨɫɬɶ ɨɫɚɠɞɟɧɢɹ ɧɚ ɭɪɨɜɧɟ 15,5 ɧɦ/ɰɢɤɥ ɢɥɢ 
18,6 ɧɦ/ɦɢɧ ɡɚɮɢɤɫɢɪɨɜɚɧɚ ɞɥɹ ɩɥɟɧɨɤ ZnO ɩɪɢ ɩɨɧɢɠɟɧɧɨɦ ɤɨɥɢɱɟɫɬɜɟ ɰɢɤɥɨɜ 
ɧɚɫɥɚɢɜɚɧɢɹ, ɪɚɜɧɨɦ 20 (ɬɚɛɥɢɰɚ 1). Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɩɥɟɧɨɤ ɬɨɥɳɢɧɨɣ 100 − 200 ɧɦ 
ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɧɟ ɛɨɥɟɟ 15 ɰɢɤɥɨɜ ɧɚɫɥɚɢɜɚɧɢɹ. Ⱦɚɥɶɧɟɣɲɟɟ ɩɨɜɵɲɟɧɢɟ 
ɤɨɥɢɱɟɫɬɜɚ ɰɢɤɥɨɜ ɨɛɪɚɛɨɬɤɢ ɩɪɢɜɨɞɢɬ ɤ ɨɬɫɥɚɢɜɚɧɢɸ ɪɚɧɟɟ ɧɚɧɟɫɟɧɧɵɯ ɫɥɨɟɜ ɢ 
ɩɨɜɵɲɟɧɢɸ ɲɟɪɨɯɨɜɚɬɨɫɬɢ ɩɥɟɧɤɢ. 

 

Ɍɚɛɥɢɰɚ 1 − ɋɤɨɪɨɫɬɶ ɨɫɚɠɞɟɧɢɹ ɨɤɫɢɞɧɵɯ ɢ ɫɭɥɶɮɢɞɧɵɯ ɩɥɟɧɨɤ 

Ɉɛɨɡɧɚɱɟɧɢɟ 

ɨɛɪɚɡɰɚ 

Ɍɨɥɳɢɧɚ ɩɥɟɧɤɢ, 
ɧɦ 

ɋɤɨɪɨɫɬɶ ɨɫɚɠɞɟɧɢɹ 

ɨɬɧɨɫɢɬɟɥɶɧɚɹ, 
ɧɦ/ɰɢɤɥ 

ɚɛɫɨɥɸɬɧɚɹ, 
ɧɦ/ɦɢɧ 

120 SnS 126 1,0 0,5 

60+60 SnS 202 1,7 0,8 

60 ZnO 203 3,4 4,6 

20ZnO 310 15,5 18,6 

 

ɉɪɢ ɮɨɪɦɢɪɨɜɚɧɢɢ ɝɟɬɟɪɨɫɬɪɭɤɬɭɪ ZnO/SnSx ɩɨɥɭɱɟɧɵ ɞɚɧɧɵɟ ɨ ɫɧɢɠɟɧɢɢ ɫɤɨɪɨɫɬɢ 
ɧɚɫɥɚɢɜɚɧɢɸ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɢɧɞɢɜɢɞɭɚɥɶɧɵɦɢ ɩɥɟɧɤɚɦɢ. ɇɚɢɛɨɥɟɟ ɫɭɳɟɫɬɜɟɧɧɨɟ 



ɋɟɤɰɿɹ 2: Ɋɟɫɭɪɫɨɡɛɟɪɟɠɟɧɧɹ ɜ ɬɟɯɧɨɥɨɝɿʀ ɧɟɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ 
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ɫɧɢɠɟɧɢɟ ɫɤɨɪɨɫɬɢ ɨɫɚɠɞɟɧɢɹ (ɜ 3 ɪɚɡɚ) ɩɪɨɢɫɯɨɞɢɬ ɞɥɹ ɩɥɟɧɤɢ ГЧЇ ɜ ɫɨɫɬɚɜɟ 
ɝɟɬɟɪɨɫɬɪɭɤɬɭɪ ɩɪɢ ɜɚɪɢɚɧɬɟ ɨɫɚɠɞɟɧɢɹ ɫɥɨɹ ГЧЇ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ⸰Ч⸰x. 

Ʌɢɬɟɪɚɬɭɪɚ 

1. Ɍɨɥɫɬɨɣ, ȼ.ɉ. Ɋɟɚɤɰɢɢ ɢɨɧɧɨɝɨ ɧɚɫɥɚɢɜɚɧɢɹ. ɉɪɢɦɟɧɟɧɢɟ ɜ ɧɚɧɨɬɟɯɧɨɥɨɝɢɢ / ȼ. ɉ. 
Ɍɨɥɫɬɨɣ //ɍɫɩɟɯɢ ɯɢɦɢɢ. –2006. – Ɍ.75, № 2. – ɋ. 183 – 199. 

 

ɈɌɊɂɆȺɇɇə ɉɈɊɈɒɄȱȼ ɈɄɋɂȾȱȼ ɆȿɌȺɅȱȼ ȿɅȿɄɌɊɈɏȱɆȱɑɇȱɑɇɂɆ 
ɆȿɌɈȾɈɆ 

ȼɿɲɬɚɥɸɤ Ɉ.ȱ.1, ɫɬ. ɝɪ. ɉȿɈ-18ɞ, Ɍɸɥɶɩɿɧɨɜ Ⱦ.Ɉ.2 ɩɪɨɜɿɞɧɢɣ ɿɧɠɟɧɟɪ, ɤ.ɬ.ɧ., ɑɭɦɚɤ ȼ.Ɉ.1 
. 

1
 ɋɯɿɞɧɨɭɤɪɚʀɧɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɿɣ ɭɧɿɜɟɪɫɢɬɟɬ ɿɦɟɧɿ ȼɨɥɨɞɢɦɢɪɚ Ⱦɚɥɹ,  

2 ɈɈɈ ɌɈȼ „ɇɚɭɤɨɜɨ-ɩɪɨɟɤɬɧɢɣ ɿɧɫɬɢɬɭɬ ɯɿɦɿɱɧɢɯ ɬɟɯɧɨɥɨɝɿɣ (ɏɿɦɬɟɯɧɨɥɨɝɿɹ) 
Ɍɟɯɧɨɥɨɝɿɹɦ, ɳɨ ɜɩɪɨɜɚɞɠɟɧɿ ɜ ɩɪɨɦɢɫɥɨɜɨɫɬɿ, ɜɥɚɫɬɢɜɿ ɱɢɫɥɟɧɧɿ ɧɟɞɨɥɿɤɢ: ɭɬɜɨɪɟɧɧɹ 

ɜɟɥɢɤɨʀ ɤɿɥɶɤɨɫɬɿ ɫɢɥɶɧɨ ɡɚɛɪɭɞɧɟɧɢɯ ɫɬɿɱɧɢɯ ɜɨɞ; ɧɚɤɨɩɢɱɟɧɧɹ ɡɧɚɱɧɨʀ ɤɿɥɶɤɨɫɬɿ ɜɿɞɯɨɞɿɜ 
ɦɿɧɟɪɚɥɶɧɢɯ ɫɨɥɟɣ, ɚ ɬɚɤɨɠ ɫɤɥɚɞɧɿɫɬɶ ɫɬɜɨɪɟɧɧɹ ɭɧɿɮɿɤɨɜɚɧɢɯ ɜɢɪɨɛɧɢɰɬɜ ɡ ɲɜɢɞɤɨɸ 
ɡɦɿɧɨɸ ɚɫɨɪɬɢɦɟɧɬɭ ɜɢɪɨɛɥɟɧɢɯ ɦɚɥɨɬɨɧɧɚɠɧɢɯ ɩɪɨɞɭɤɬɿɜ, ɨɛɭɦɨɜɥɟɧɚ ɪɿɡɧɨɦɚɧɿɬɧɿɫɬɸ 
ɧɟɨɛɯɿɞɧɢɯ ɨɤɢɫɥɸɜɚɱɿɜ ɚɛɨ ɜɿɞɧɨɜɥɸɜɚɱɿɜ. ɐɿ ɧɟɞɨɥɿɤɢ ɩɪɢɡɜɨɞɹɬɶ ɞɨ ɫɟɪɣɨɡɧɢɯ 
ɟɤɨɥɨɝɿɱɧɢɯ ɧɚɫɥɿɞɤɿɜ. 

ɉɟɪɫɩɟɤɬɢɜɧɢɦ ɧɚɩɪɹɦɤɨɦ ɡɧɢɠɟɧɧɹ ɧɟɝɚɬɢɜɧɨɝɨ ɜɩɥɢɜɭ ɯɿɦɿɱɧɨʀ ɩɪɨɦɢɫɥɨɜɨɫɬɿ ɧɚ 
ɧɚɜɤɨɥɢɲɧє ɫɟɪɟɞɨɜɢɳɟ є ɪɨɡɪɨɛɤɚ ɜɢɪɨɛɧɢɰɬɜ ɧɚ ɨɫɧɨɜɿ ɟɥɟɤɬɪɨɯɿɦɿɱɧɢɯ ɩɪɨɰɟɫɿɜ, ɳɨ 
ɞɨɡɜɨɥɹɸɬɶ ɜɿɞɦɨɜɢɬɢɫɹ ɜɿɞ ɡɚɫɬɨɫɭɜɚɧɧɹ ɯɿɦɿɱɧɢɯ ɨɤɢɫɥɸɜɚɱɿɜ ɿ ɜɿɞɧɨɜɧɢɤɿɜ, ɿɫɬɨɬɧɨ 
ɫɤɨɪɨɬɢɬɢ ɚɛɨ ɩɨɜɧɿɫɬɸ ɜɢɤɥɸɱɢɬɢ ɭɬɜɨɪɟɧɧɹ ɜɿɞɯɨɞɿɜ ɦɿɧɟɪɚɥɶɧɢɯ ɫɨɥɟɣ, ɛɿɥɶɲ 
ɟɮɟɤɬɢɜɧɨ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɜɢɯɿɞɧɭ ɫɢɪɨɜɢɧɭ ɬɚ ɦɚɬɟɪɿɚɥɢ, ɡɧɢɡɢɬɢ ɜɢɤɢɞɢ ɜ ɨɬɨɱɭɸɱɟ 
ɫɟɪɟɞɨɜɢɳɟ. 

Ɂɚɦɿɧɚ ɯɿɦɿɱɧɢɯ ɫɬɚɞɿɣ ɧɚ ɟɥɟɤɬɪɨɯɿɦɿɱɧɿ ɜ ɩɪɨɰɟɫɚɯ ɫɢɧɬɟɡɭ ɧɟɨɪɝɚɧɿɱɧɢɯ ɿ ɨɪɝɚɧɿɱɧɢɯ 
ɪɟɱɨɜɢɧ ɞɨɡɜɨɥɹє:  

– ɪɨɡɪɨɛɥɹɬɢ ɭɧɿɮɿɤɨɜɚɧɿ ɬɟɯɧɨɥɨɝɿɱɧɿ ɫɯɟɦɢ ɜɢɪɨɛɧɢɰɬɜɚ ɪɿɡɧɢɯ ɪɟɱɨɜɢɧ (ɜɧɚɫɥɿɞɨɤ 
ɭɧɿɜɟɪɫɚɥɶɧɨɫɬɿ ɨɤɢɫɥɸɜɚɱɚ ɿ ɜɿɞɧɨɜɧɢɤɚ – ɟɥɟɤɬɪɢɱɧɢɣ ɫɬɪɭɦ); 

– ɫɟɥɟɤɬɢɜɧɨ ɡɞɿɣɫɧɸɜɚɬɢ ɩɪɨɰɟɫ, ɡɚɜɞɹɤɢ ɦɨɠɥɢɜɨɫɬɿ ɜɫɬɚɧɨɜɥɟɧɧɹ ɧɟɨɛɯɿɞɧɨɝɨ 
ɡɧɚɱɟɧɧɹ ɩɨɬɟɧɰɿɚɥɭ ɟɥɟɤɬɪɨɞɚ; 

- ɡɧɢɠɭɜɚɬɢ ɤɿɥɶɤɿɫɬɶ ɫɬɿɱɧɢɯ ɜɨɞ ɿ ɜɿɞɯɨɞɿɜ ɡɚ ɪɚɯɭɧɨɤ ɫɬɜɨɪɟɧɧɹ ɬɟɯɧɨɥɨɝɿɣ ɿɡ 
ɡɚɦɤɧɭɬɢɦ ɰɢɤɥɨɦ ɜɨɞɨɤɨɪɢɫɬɭɜɚɧɧɹ ɿ ɜɢɤɥɸɱɟɧɧɹ ɯɿɦɿɱɧɢɯ ɨɤɢɫɥɸɜɚɱɿɜ ɚɛɨ ɜɿɞɧɨɜɧɢɤɿɜ. 

Ɂɦɿɧɧɢɣ ɫɬɪɭɦ ɡɧɚɯɨɞɢɬɶ ɲɢɪɨɤɟ ɡɚɫɬɨɫɭɜɚɧɧɹ ɜ ɪɿɡɧɢɯ ɨɛɥɚɫɬɹɯ ɜɢɪɨɛɧɢɰɬɜɚ. 
ȼɢɤɨɪɢɫɬɨɜɭɸɱɢ ɡɦɿɧɧɢɣ ɫɬɪɭɦ, ɦɨɠɧɚ ɡɞɿɣɫɧɸɜɚɬɢ ɪɿɡɧɨɦɚɧɿɬɧɿ ɨɤɢɫɥɸɜɚɥɶɧɨ-ɜɿɞɧɨɜɧɿ 
ɟɥɟɤɬɪɨɯɿɦɿɱɧɿ ɪɟɚɤɰɿʀ ɜ ɪɨɡɱɢɧɚɯ ɡ ɭɱɚɫɬɸ ɚɛɨ ɛɟɡ ɭɱɚɫɬɿ ɦɚɬɟɪɿɚɥɭ ɟɥɟɤɬɪɨɞɿɜ. ɉɪɢ 
ɟɥɟɤɬɪɨɥɿɡɿ ɧɚ ɡɦɿɧɧɨɦɭ ɫɬɪɭɦɿ ɦɨɠɭɬɶ ɩɪɨɬɿɤɚɬɢ ɩɪɨɰɟɫɢ ɪɭɣɧɭɜɚɧɧɹ ɦɟɬɚɥɿɜ ɡ 
ɭɬɜɨɪɟɧɧɹɦ ɧɚɧɨɞɢɫɩɟɪɫɧɢɯ ɩɨɪɨɲɤɿɜ. ɉɪɢ ɰɶɨɦɭ ɧɟɦɢɧɭɱɟ ɜɢɧɢɤɚє ɩɢɬɚɧɧɹ ɩɪɨ 
ɟɥɟɤɬɪɨɯɿɦɿɱɧɭ ɩɨɜɟɞɿɧɤɭ ɦɚɬɟɪɿɚɥɭ ɟɥɟɤɬɪɨɞɿɜ, ɡ ɬɨɱɤɢ ɡɨɪɭ ɣɨɝɨ ɫɬɿɣɤɨɫɬɿ ɩɪɢ ɧɚɤɥɚɞɟɧɧɿ 
ɡɦɿɧɧɨɝɨ ɫɬɪɭɦɭ. 

Ɂɚɡɧɚɱɟɧɿ ɦɨɠɥɢɜɨɫɬɿ ɟɥɟɤɬɪɨɯɿɦɿɱɧɨɝɨ ɫɩɨɫɨɛɭ ɧɟ ɛɭɥɢ ɜ ɞɨɫɬɚɬɧɿɣ ɦɿɪɿ ɜɢɤɨɪɢɫɬɚɧɿ 
ɞɥɹ ɪɨɡɪɨɛɤɢ ɟɥɟɤɬɪɨɯɿɦɿɱɧɢɯ ɬɟɯɧɨɥɨɝɿɣ ɫɢɧɬɟɡɭ ɧɚɧɨɞɢɫɩɟɪɫɧɢɯ ɩɨɪɨɲɤɿɜ ɨɤɫɢɞɿɜ 
ɦɟɬɚɥɿɜ. 

ȼɢɪɨɛɧɢɰɬɜɨ ɧɚɧɨɞɢɫɩɟɪɫɧɢɯ ɩɨɪɨɲɤɿɜ ɨɤɫɢɞɿɜ ɦɟɬɚɥɿɜ ɜ ɞɚɧɢɣ ɱɚɫ ɡɞɿɣɫɧɸєɬɶɫɹ 
ɬɪɚɞɢɰɿɣɧɢɦɢ ɦɟɬɨɞɚɦɢ ɯɿɦɿɱɧɨʀ ɬɟɯɧɨɥɨɝɿʀ. ȱɫɧɭɸɱɿ ɩɨɲɢɪɟɧɿ ɫɩɨɫɨɛɢ ɨɞɟɪɠɚɧɧɹ 
ɭɥɶɬɪɚɦɿɤɪɨɞɢɫɩɟɪɫɧɨɝɨ ɩɨɪɨɲɤɭ ɨɤɫɢɞɭ ɧɿɤɟɥɸ – ɡɨɥɶ-ɝɟɥɶ ɦɟɬɨɞ, ɦɟɬɨɞ «ɦɨɤɪɨɝɨ» 
ɫɩɚɥɸɜɚɧɧɹ ɜɿɞɪɿɡɧɹɸɬɶɫɹ ɧɟɜɢɫɨɤɨɸ ɩɪɨɞɭɤɬɢɜɧɿɫɬɸ, ɡɚɫɬɨɫɭɜɚɧɧɹɦ ɪɿɡɧɢɯ ɬɨɤɫɢɱɧɢɯ 
ɯɿɦɿɱɧɢɯ ɪɟɚɝɟɧɬɿɜ, ɚ ɬɚɤɨɠ ɜɟɥɢɤɨɸ ɤɿɥɶɤɿɫɬɸ ɜɢɤɢɞɿɜ ɜ ɚɬɦɨɫɮɟɪɭ ɡɚɛɪɭɞɧɸɸɱɢɯ 
ɪɟɱɨɜɢɧ, ɳɨ ɫɬɜɨɪɸɸɬɶ ɟɤɨɥɨɝɿɱɧɿ ɩɪɨɛɥɟɦɢ ɩɪɢ ɪɟɚɥɿɡɚɰɿʀ ɩɪɨɦɢɫɥɨɜɨʀ ɨɬɪɢɦɚɧɧɹ 
ɩɨɪɨɲɤɿɜ ɨɤɫɢɞɿɜ ɦɟɬɚɥɿɜ. Ɍɚɤ ɩɪɢ ɨɬɪɢɦɚɧɧɿ ɨɞɧɨɝɨ ɤɿɥɨɝɪɚɦɚ ɧɚɧɨɞɢɫɩɟɪɫɧɨɝɨ ɩɨɪɨɲɤɭ 
ɨɤɫɢɞɭ ɧɿɤɟɥɸ ɦɟɬɨɞɨɦ «ɦɨɤɪɨɝɨ» ɫɩɚɥɸɜɚɧɧɹ ɜ ɚɬɦɨɫɮɟɪɭ ɜɢɤɢɞɚєɬɶɫɹ ɛɥɢɡɶɤɨ 336 ɥ 
ɞɜɨɨɤɢɫɭ ɚɡɨɬɭ. ɉɪɢ ɨɬɪɢɦɚɧɧɿ ɨɞɧɨɝɨ ɤɿɥɨɝɪɚɦɚ ɨɤɫɢɞɭ ɧɿɤɟɥɸ ɝɨɦɨɝɟɧɧɢɦ ɡɨɥɶ-ɝɟɥɶ 
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ɦɟɬɨɞɨɦ ɭɬɜɨɪɸєɬɶɫɹ 0,64 ɥ ɧɿɬɪɚɬɧɨʀ ɤɢɫɥɨɬɢ ɿ 2,2 ɥ ɟɬɚɧɨɥɭ, ɬɟɪɦɿɱɧɟ ɪɨɡɤɥɚɞɚɧɧɹ ɹɤɢɯ 
ɩɪɢɡɜɨɞɢɬɶ ɞɨ ɭɬɜɨɪɟɧɧɹ ɞɜɨɨɤɢɫɭ ɚɡɨɬɭ ɨɛ'єɦɨɦ 360 ɥ ɿ 1672 ɥ ɞɜɨɨɤɢɫɭ ɜɭɝɥɟɰɸ. 

Ɍɚɤɢɦ ɱɢɧɨɦ, ɜɢɤɨɪɢɫɬɨɜɭɜɚɧɿ ɜ ɬɟɯɧɨɥɨɝɿʀ ɫɩɨɫɨɛɢ ɨɬɪɢɦɚɧɧɹ ɧɚɧɨɞɢɫɩɟɪɫɧɨɝɨ 
ɩɨɪɨɲɤɭ ɨɤɫɢɞɭ ɧɿɤɟɥɸ ɫɭɩɪɨɜɨɞɠɭɸɬɶɫɹ ɡɧɚɱɧɢɦɢ ɜɢɤɢɞɚɦɢ ɜ ɚɬɦɨɫɮɟɪɭ ɡɚɛɪɭɞɧɸɸɱɢɯ 
ɪɟɱɨɜɢɧ. ɍ ɡɜ'ɹɡɤɭ ɡ ɰɢɦ ɧɟɨɛɯɿɞɧɚ ɪɨɡɪɨɛɤɚ ɞɨɫɢɬɶ ɩɪɨɫɬɢɯ ɿ ɟɤɨɥɨɝɿɱɧɨ ɛɟɡɩɟɱɧɢɯ 
ɫɩɨɫɨɛɿɜ ɫɢɧɬɟɡɭ ɧɚɧɨɞɢɫɩɟɪɫɧɨɝɨ ɩɨɪɨɲɤɭ ɨɤɫɢɞɿɜ ɦɟɬɚɥɿɜ. 

ɇɚɦɢ ɞɨɫɥɿɞɠɟɧɢɣ ɩɪɨɰɟɫ ɟɥɟɤɬɪɨɯɿɦɿɱɧɨɝɨ ɫɢɧɬɟɡɭ ɧɚ ɡɦɿɧɧɨɦɭ ɫɢɧɭɫɨʀɞɚɥɶɧɿɣ 
ɫɬɪɭɦɿ, ɨɫɤɿɥɶɤɢ ɜ ɩɪɨɰɟɫɿ ɧɟ ɡɚɫɬɨɫɨɜɭɸɬɶɫɹ ɛɭɞɶ-ɹɤɿ ɧɟɛɟɡɩɟɱɧɿ ɿ ɬɨɤɫɢɱɧɿ ɪɟɱɨɜɢɧɢ ɿ 
ɦɨɠɥɢɜɚ ɨɪɝɚɧɿɡɚɰɿɹ ɜɢɪɨɛɧɢɰɬɜɚ ɿɡ ɡɚɦɤɧɟɧɢɦ ɰɢɤɥɨɦ ɜɢɤɨɪɢɫɬɚɧɧɹ ɪɟɚɝɟɧɬɿɜ ɿ ɜɨɞɢ. 

ɉɪɢ ɩɪɨɯɨɞɠɟɧɧɿ ɡɦɿɧɧɨɝɨ ɫɬɪɭɦɭ ɱɟɪɟɡ ɪɨɡɱɢɧ ɟɥɟɤɬɪɨɥɿɬɭ, ɡɞɚɜɚɥɨɫɹ ɛ, ɧɟ ɩɨɜɢɧɧɿ 
ɛɭɥɢ ɡɦɟɧɲɭɜɚɬɢɫɹ ɚɛɨ ɡɛɿɥɶɲɭɜɚɬɢɫɹ ɦɚɫɢ ɟɥɟɤɬɪɨɞɿɜ, ɬɚɤ ɹɤ ɩɪɢ ɡɦɿɧɿ ɧɚɩɪɹɦɤɭ ɫɬɪɭɦɭ 
ɤɿɥɶɤɿɫɬɶ ɦɟɬɚɥɭ, ɳɨ ɩɟɪɟɣɲɨɜ ɭ ɪɨɡɱɢɧ ɜ ɚɧɨɞɧɢɣ ɧɚɩɿɜɩɟɪɿɨɞ ɩɨɜɢɧɧɨ ɤɨɦɩɟɧɫɭɜɚɬɢɫɹ 
ɤɿɥɶɤɿɫɬɸ ɦɟɬɚɥɭ, ɳɨ ɜɢɞɿɥɢɜɫɹ ɜ ɤɚɬɨɞɧɢɣ ɧɚɩɿɜɩɟɪɿɨɞ. Ɉɞɧɚɤ ɜɿɞɨɦɨ ɱɢɦɚɥɨ ɩɪɢɤɥɚɞɿɜ, 
ɳɨ ɩɨɤɚɡɭɸɬɶ ɦɨɠɥɢɜɿɫɬɶ ɪɭɣɧɭɜɚɧɧɹ ɦɟɬɚɥɿɜ ɫɢɦɟɬɪɢɱɧɢɦ ɡɦɿɧɧɢɦ ɫɬɪɭɦɨɦ. Ɍɚɤɢɣ 
ɩɪɨɰɟɫ ɦɨɠɥɢɜɢɣ, ɹɤɳɨ ɩɪɢ ɡɦɿɧɿ ɩɨɥɹɪɧɨɫɬɿ ɧɚɩɪɭɝɢ ɩɪɨɞɭɤɬ ɚɧɨɞɧɨʀ ɪɟɚɤɰɿʀ ɧɟ 
ɜɿɞɧɨɜɥɸєɬɶɫɹ ɩɨɜɧɿɫɬɸ ɜ ɤɚɬɨɞɧɨɦɭ ɧɚɩɿɜɩɟɪɿɨɞɿ ɫɬɪɭɦɭ. 

ɉɪɢ ɟɥɟɤɬɪɨɥɿɡɿ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɡɦɿɧɧɨɝɨ ɫɬɪɭɦɭ ɡɦɿɧɚ ɩɨɬɟɧɰɿɚɥɭ ɟɥɟɤɬɪɨɞɚ 
ɜɿɞɛɭɜɚєɬɶɫɹ ɜ ɭɦɨɜɚɯ ɞɚɥɟɤɢɯ ɜɿɞ ɫɬɚɧɭ ɪɿɜɧɨɜɚɝɢ, ɳɨ ɡɭɦɨɜɥɸє ɩɟɪɟɛɿɝ ɰɿɥɨɝɨ ɪɹɞɭ 
ɟɥɟɤɬɪɨɞɧɢɯ ɪɟɚɤɰɿɣ. ɇɚɩɟɜɧɨ ɩɪɢ ɰɶɨɦɭ ɫɬɚє ɦɨɠɥɢɜɢɦ ɭɬɜɨɪɟɧɧɹ ɞɟɮɟɤɬɧɨʀ ɫɬɪɭɤɬɭɪɢ 
ɨɤɫɢɞɧɢɯ ɩɪɨɞɭɤɬɿɜ ɡ ɪɿɡɧɢɦ ɫɬɭɩɟɧɟɦ ɨɤɢɫɥɟɧɧɹ ɦɟɬɚɥɭ. ɐɢɤɥɿɱɧɿɫɬɶ ɧɚɩɪɭɝɢ ɜɢɤɥɢɤɚє 
ɩɪɨɬɿɤɚɧɧɹ ɧɚ ɩɨɜɟɪɯɧɿ ɟɥɟɤɬɪɨɞɚ ɞɜɨɯ ɩɨɫɥɿɞɨɜɧɢɯ ɩɪɨɰɟɫɿɜ: ɩɟɪɲɢɣ – ɭɬɜɨɪɟɧɧɹ 
ɨɤɫɢɞɧɢɯ ɡɚɪɨɞɤɿɜ (ɚɧɨɞɧɢɣ ɧɚɩɿɜɩɟɪɿɨɞ ɫɬɪɭɦɭ); ɞɪɭɝɢɣ – ɪɨɡɪɹɞ ɩɪɨɬɨɧɿɜ ɡ ɜɢɞɿɥɟɧɧɹɦ 
ɜɨɞɧɸ, ɹɤɢɣ ɫɩɪɢɹє ɜɿɞɪɢɜɭ ɨɤɫɢɞɧɨʀ ɱɚɫɬɢɧɤɢ ɜɿɞ ɩɨɜɟɪɯɧɿ (ɤɚɬɨɞɧɢɣ ɧɚɩɿɜɩɟɪɿɨɞ ɫɬɪɭɦɭ). 
əɤɳɨ ɞɨɩɭɫɬɢɬɢ, ɳɨ ɜ ɚɧɨɞɧɢɣ ɧɚɩɿɜɩɟɪɿɨɞ ɪɟɚɥɿɡɭɸɬɶɫɹ ɦɟɯɚɧɿɡɦɢ ɭɬɜɨɪɟɧɧɹ ɡɚɪɨɞɤɿɜ 
ɬɚɤɿ ɠ, ɹɤ ɿ ɧɚ ɩɨɫɬɿɣɧɨɦɭ ɫɬɪɭɦɿ, ɬɨ ɫɥɿɞ ɨɱɿɤɭɜɚɬɢ ɮɨɪɦɭɜɚɧɧɹ ɧɚɧɨɞɢɫɩɟɪɫɧɢɯ ɫɬɪɭɤɬɭɪ, 
ɨɫɤɿɥɶɤɢ ɱɚɫ ɩɪɨɬɿɤɚɧɧɹ ɫɬɚɞɿʀ ɪɨɫɬɭ ɡɚɪɨɞɤɿɜ ɛɭɞɟ ɨɛɦɟɠɟɧɚ ɱɚɫɬɨɬɨɸ ɡɦɿɧɢ ɩɨɥɹɪɧɨɫɬɿ 
ɟɥɟɤɬɪɨɞɿɜ. ȼ ɤɚɬɨɞɧɢɣ ɧɚɩɿɜɩɟɪɿɨɞ ɫɬɪɭɦɭ ɨɤɫɢɞɧɚ ɩɥɿɜɤɚ ɧɟ ɜɫɬɢɝɚє ɜɿɞɧɨɜɢɬɢɫɹ ɩɨɜɧɿɫɬɸ 
ɿɡ-ɡɚ ɜɿɞɦɿɧɧɨɫɬɿ ɲɜɢɞɤɨɫɬɟɣ ɩɪɹɦɨʀ ɿ ɡɜɨɪɨɬɧɨʀ ɪɟɚɤɰɿʀ. ɇɚɧɨɞɢɫɩɟɪɫɧɿ ɱɚɫɬɢɧɤɢ, ɜ ɫɢɥɭ 
ɫɥɚɛɤɢɯ ɚɞɝɟɡɿɣɧɢɯ ɫɢɥ, ɜɿɞɪɢɜɚɸɬɶɫɹ ɜɿɞ ɩɨɜɟɪɯɧɿ ɟɥɟɤɬɪɨɞɚ ɿ ɩɟɪɟɯɨɞɹɬɶ ɜ ɪɨɡɱɢɧ 
ɟɥɟɤɬɪɨɥɿɬɭ, ɭɬɜɨɪɸɸɱɢ ɤɨɥɨʀɞɧɭ ɫɢɫɬɟɦɭ. 

Ɂɚɫɬɨɫɭɜɚɧɧɹ ɪɿɡɧɢɯ ɮɨɪɦ ɡɦɿɧɧɨɝɨ ɫɬɪɭɦɭ ɞɨɡɜɨɥɹє ɡɧɚɱɧɨ ɿɧɬɟɧɫɢɮɿɤɭɜɚɬɢ ɩɪɨɰɟɫɢ 
ɚɧɨɞɧɨɝɨ ɪɨɡɱɢɧɟɧɧɹ, ɭɫɭɧɭɬɢ ɩɚɫɢɜɚɰɿɸ ɟɥɟɤɬɪɨɞɭ, ɚ ɬɚɤɨɠ ɡɧɚɱɧɨ ɫɩɪɨɫɬɢɬɢ ɬɟɯɧɨɥɨɝɿɸ 
ɜɢɪɨɛɧɢɰɬɜɚ ɧɚɧɨɞɢɫɩɟɪɫɧɢɯ ɩɨɪɨɲɤɿɜ. ȼɢɹɜɥɟɧɨ, ɳɨ ɩɪɢ ɨɞɧɚɤɨɜɿɣ ɳɿɥɶɧɨɫɬɿ ɫɬɪɭɦɭ 
ɧɚɩɪɭɝɚ ɩɪɢ ɜɢɤɨɪɢɫɬɚɧɧɿ ɡɦɿɧɧɨɝɨ ɫɬɪɭɦɭ ɦɚɣɠɟ ɜ ɞɜɚ ɪɚɡɢ ɧɢɠɱɟ, ɧɿɠ ɩɪɢ ɜɢɤɨɪɢɫɬɚɧɧɿ 
ɩɨɫɬɿɣɧɨɝɨ, ɳɨ ɪɨɛɢɬɶ ɩɪɨɰɟɫ ɟɧɟɪɝɟɬɢɱɧɨ ɜɢɝɿɞɧɿɲɢɦ. ȼɫɬɚɧɨɜɥɟɧɨ, ɳɨ ɪɨɡɦɿɪ ɱɚɫɬɨɤ ɿ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɩɨɪɢɫɬɨʀ ɫɬɪɭɤɬɭɪɢ ɦɚɬɟɪɿɚɥɿɜ ɩɪɢ ɩɪɨɜɟɞɟɧɧɿ ɩɪɨɰɟɫɭ ɧɚ ɡɦɿɧɧɨɦɭ ɫɬɪɭɦɿ 
ɡɚɛɟɡɩɟɱɭɸɬɶɫɹ ɡɚɞɚɧɢɦɢ ɩɚɪɚɦɟɬɪɚɦɢ ɟɥɟɤɬɪɨɥɿɡɭ (ɳɿɥɶɧɿɫɬɸ ɡɦɿɧɧɨɝɨ ɫɬɪɭɦɭ, ɫɤɥɚɞɨɦ ɿ 
ɤɨɧɰɟɧɬɪɚɰɿєɸ ɪɨɡɱɢɧɭ ɟɥɟɤɬɪɨɥɿɬɭ) ɿ ɪɟɠɢɦɚɦɢ ɩɨɞɚɥɶɲɨʀ ɨɛɪɨɛɤɢ. Ɉɬɠɟ, ɩɪɢ ɩɟɜɧɢɯ 
ɩɚɪɚɦɟɬɪɚɯ ɩɪɨɰɟɫɭ ɦɨɠɧɚ ɨɬɪɢɦɚɬɢ ɧɚɧɨɞɢɫɩɟɪɫɧɿ ɩɨɪɨɲɤɢ ɿɡ ɡɚɞɚɧɢɦɢ ɜɥɚɫɬɢɜɨɫɬɹɦɢ. 

ɋɩɪɹɦɨɜɚɧɢɣ ɟɥɟɤɬɪɨɯɿɦɿɱɧɢɣ ɫɢɧɬɟɡ є ɨɞɧɢɦ ɿɡ ɡɪɭɱɧɢɯ ɿ ɞɨɫɬɭɩɧɢɯ ɲɥɹɯɿɜ 
ɮɨɪɦɭɜɚɧɧɹ ɦɟɬɚɥɨɜɦɿɫɧɢɯ ɩɨɪɨɲɤɿɜ. ȼɢɤɨɪɢɫɬɚɧɧɹ ɟɥɟɤɬɪɨɥɿɡɭ - ɟɤɨɥɨɝɿɱɧɨ ɱɢɫɬɨɝɨ ɿ 
ɞɟɲɟɜɨɝɨ ɩɪɨɰɟɫɭ - ɞɨɡɜɨɥɹє ɫɬɜɨɪɸɜɚɬɢ ɧɨɜɿ ɤɚɬɚɥɿɡɚɬɨɪɢ ɿɡ ɡɚɞɚɧɢɦɢ ɮɿɡɢɤɨ-ɯɿɦɿɱɧɢɦɢ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ. 

Ɉɬɪɢɦɚɧɿ ɞɚɧɿ ɞɨɡɜɨɥɹɸɬɶ ɜɢɡɧɚɱɢɬɢ ɨɫɧɨɜɧɿ ɩɚɪɚɦɟɬɪɢ ɨɬɪɢɦɚɧɧɹ ɩɨɪɨɲɤɿɜ ɨɤɫɢɞɿɜ 
ɦɟɬɚɥɿɜ ɧɚɧɨɪɨɡɦɿɪɿɜ ɞɥɹ ɡɚɫɬɨɫɭɜɚɧɧɹ ɭ ɹɤɨɫɬɿ ɤɚɬɚɥɿɡɚɬɨɪɿɜ. ȼɩɪɨɜɚɞɠɟɧɧɹ ɧɨɜɨɝɨ 
ɫɩɨɫɨɛɭ ɭ ɩɪɨɦɢɫɥɨɜɿɫɬɶ ɛɭɞɟ ɫɩɪɢɹɬɢ ɡɦɟɧɲɟɧɧɸ ɬɟɯɧɨɝɟɧɧɨɝɨ ɡɚɛɪɭɞɧɟɧɧɹ ɨɬɨɱɭɸɱɨɝɨ 
ɫɟɪɟɞɨɜɢɳɚ. 
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ȽɅȺɁɍɊɂ ɄɊȺɄɅȿ ȾɅə ɆȺɃɈɅɂɄɈȼɕɏ ɂɁȾȿɅɂɃ 

Ʌɟɜɢɰɤɢɣ ɂ.Ⱥ. ɞ.ɬ.ɧ., ɩɪɨɮ., Ʉɨɫɬɢɤ ȿ.Ⱥ. 
Ȼɟɥɨɪɭɫɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ 

 ȼ ɞɚɧɧɨɦ ɢɫɫɥɟɞɨɜɚɧɢɢ ɪɚɡɪɚɛɚɬɵɜɚɸɬɫɹ ɝɥɚɡɭɪɢ ɤɪɚɤɥɟ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɟ ɞɥɹ 
ɞɟɤɨɪɢɪɨɜɚɧɢɹ ɦɚɣɨɥɢɤɨɜɵɯ ɤɟɪɚɦɢɱɟɫɤɢɯ ɢɡɞɟɥɢɣ.  

Ƚɥɚɡɭɪɶ ɤɪɚɤɥɟ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɬɨɧɤɢɣ ɫɬɟɤɥɨɜɢɞɧɵɣ ɫɥɨɣ ɫ ɢɫɤɭɫɫɬɜɟɧɧɨ 
ɩɨɥɭɱɟɧɧɨɣ ɫɟɬɤɨɣ ɝɥɭɛɨɤɢɯ ɬɪɟɳɢɧ ɩɨɜɟɪɯɧɨɫɬɢ ɝɥɚɡɭɪɢ. Ɍɚɤɨɣ ɯɭɞɨɠɟɫɬɜɟɧɧɵɣ 
ɷɮɮɟɤɬ, ɜɵɡɵɜɚɟɦɵɣ ɨɛɪɚɡɨɜɚɧɢɟɦ ɬɪɟɳɢɧ, ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ, ɤɨɝɞɚ ɢɡɞɟɥɢɹ ɩɪɹɦɨ 
ɩɨɫɥɟ ɨɛɠɢɝɚ ɩɨɝɪɭɠɚɸɬ ɜ ɯɨɥɨɞɧɭɸ ɜɨɞɭ ɢɥɢ ɨɫɬɚɜɥɹɸɬ ɧɚ ɧɟɤɨɬɨɪɨɟ ɜɪɟɦɹ ɧɚ 
ɫɤɜɨɡɧɹɤɟ. ɋɭɳɟɫɬɜɭɟɬ ɬɚɤɠɟ ɢɧɨɣ ɦɟɬɨɞ ɩɨɥɭɱɟɧɢɹ ɝɥɚɡɭɪɧɨɝɨ ɩɨɤɪɵɬɢɹ ɤɪɚɤɥɟ, 
ɤɨɬɨɪɵɣ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɡɧɚɱɢɬɟɥɶɧɨɦ ɧɟɫɨɨɬɜɟɬɫɬɜɢɢ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɤɨɷɮɮɢɰɢɟɧɬɚ 
ɥɢɧɟɣɧɨɝɨ ɪɚɫɲɢɪɟɧɢɹ (ɌɄɅɊ) ɱɟɪɟɩɤɚ ɢ ɝɥɚɡɭɪɢ, ɱɬɨ ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ ɬɚɤɠɟ ɜɵɡɵɜɚɟɬ 
ɫɟɬɤɭ ɬɪɟɳɢɧ. Ƚɥɚɡɭɪɢ ɬɚɤɨɝɨ ɬɢɩɚ ɫɥɭɠɚɬ ɬɨɥɶɤɨ ɞɥɹ ɩɪɢɞɚɧɢɹ ɢɡɞɟɥɢɹɦ 
ɞɟɤɨɪɚɬɢɜɧɨ-ɷɫɬɟɬɢɱɟɫɤɨɝɨ ɜɢɞɚ Д1Ж.  

Ɋɚɫɬɪɟɫɤɢɜɚɧɢɟ ɝɥɚɡɭɪɧɨɝɨ ɩɨɤɪɵɬɢɹ ɬɚɤɠɟ ɦɨɠɟɬ ɛɵɬɶ ɞɨɫɬɢɝɧɭɬɨ ɩɭɬɟɦ 
ɬɟɩɥɨɜɵɯ ɭɞɚɪɨɜ. Ⱦɥɹ ɷɬɨɝɨ ɨɛɨɠɠɟɧɧɨɟ ɝɥɚɡɭɪɧɨɟ ɩɨɤɪɵɬɢɟ ɧɚɝɪɟɜɚɸɬ ɞɨ 
ɬɟɦɩɟɪɚɬɭɪɵ 200–250 

ɨɋ ɢ ɩɨɫɥɟ ɫɧɹɬɢɹ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɨɩɪɵɫɤɢɜɚɸɬ 
ɯɨɥɨɞɧɨɣ ɜɨɞɨɣ. 

Ⱦɥɹ ɫɢɧɬɟɡɚ ɝɥɚɡɭɪɟɣ ɤɪɚɤɥɟ ɜ ɧɚɲɟɣ ɪɚɛɨɬɟ ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ ɫɥɟɞɭɸɳɢɟ ɫɵɪɶɟɜɵɟ 
ɤɨɦɩɨɧɟɧɬɵ: ɮɪɢɬɬɚ ɝɥɭɲɟɧɚɹ 5ɇ, ɝɥɢɧɚ ɨɝɧɟɭɩɨɪɧɚɹ «Ƚɪɚɧɢɬɢɤ-ȼɟɫɤɨ» (ɍɤɪɚɢɧɚ), 
ɝɥɢɧɚ ɥɟɝɤɨɩɥɚɜɤɚɹ ɦɟɫɬɨɪɨɠɞɟɧɢɹ «Ƚɚɣɞɭɤɨɜɤɚ» (Ɋɟɫɩɭɛɥɢɤɚ Ȼɟɥɚɪɭɫɶ), ɰɢɧɤɨɜɵɟ 
ɛɟɥɢɥɚ (ɞɢɨɤɫɢɞ ɬɢɬɚɧɚ), ɤɚɨɥɢɧ ɩɪɨɫɹɧɨɜɫɤɢɣ (ɍɤɪɚɢɧɚ), ɚ ɬɚɤɠɟ ɛɨɣ ɨɬɪɚɛɨɬɚɧɧɵɯ 
ɝɢɩɫɨɜɵɯ ɮɨɪɦ, ɨɛɪɚɡɭɸɳɢɯɫɹ ɩɪɢ ɲɥɢɤɟɪɧɨɦ ɥɢɬɶɟ ɤɟɪɚɦɢɱɟɫɤɢɯ ɢɡɞɟɥɢɣ.   

Ʉɨɥɢɱɟɫɬɜɨ ɜɜɨɞɢɦɨɣ ɮɪɢɬɬɵ ɜɚɪɶɢɪɨɜɚɥɨɫɶ ɜ ɢɧɬɟɪɜɚɥɟ 32–35 ɦɚɫ. %, ɰɢɧɤɨɜɵɯ 

ɛɟɥɢɥ (ɞɢɨɤɫɢɞɚ ɬɢɬɚɧɚ) – 15–26 ɦɚɫ. %, ɛɨɹ ɝɢɩɫɨɜɵɯ ɮɨɪɦ – 17–23 ɦɚɫ. %. 
ɋɨɞɟɪɠɚɧɢɟ ɝɥɢɧɢɫɬɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ (ɝɥɢɧɚ «Ƚɪɚɧɢɬɢɤ-ȼɟɫɤɨ», ɤɚɨɥɢɧ ɢɥɢ ɝɥɢɧɚ 
ɦɟɫɬɨɪɨɠɞɟɧɢɹ «Ƚɚɣɞɭɤɨɜɤɚ») ɜɚɪɶɢɪɨɜɚɥɨɫɶ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɨɫɬɚɜɚ ɢ ɟɟ 
ɤɨɥɢɱɟɫɬɜɨ ɫɨɫɬɚɜɥɹɥɨ 25–      27 ɦɚɫ. %. 

Ƚɥɢɧɚ ɨɝɧɟɭɩɨɪɧɚɹ «Ƚɪɚɧɢɬɢɤ-ȼɟɫɤɨ» ɜɜɨɞɢɥɚɫɶ ɫ ɰɟɥɶɸ ɩɨɜɵɲɟɧɢɹ 
ɪɟɨɥɨɝɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɩɨɥɭɱɚɟɦɨɝɨ ɝɥɚɡɭɪɧɨɝɨ ɲɥɢɤɟɪɚ ɢ ɟɝɨ ɥɭɱɲɟɝɨ ɫɰɟɩɥɟɧɢɹ 
ɫ ɨɛɨɠɠɟɧɧɵɦ ɤɟɪɚɦɢɱɟɫɤɢɦ ɱɟɪɟɩɤɨɦ.  

Ɉɤɫɢɞ ɰɢɧɤɚ (ɰɢɧɤɨɜɵɟ ɛɟɥɢɥɚ) ɢɥɢ ɞɢɨɤɫɢɞ ɬɢɬɚɧɚ ɜɜɨɞɢɥɫɹ ɫ ɰɟɥɶɸ ɩɪɢɞɚɧɢɹ 
ɩɨɤɪɵɬɢɸ ɷɮɮɟɤɬɚ ɤɪɚɤɥɟ.  

ɉɪɢɝɨɬɨɜɥɟɧɢɟ ɝɥɚɡɭɪɢ ɜɟɥɨɫɶ ɩɭɬɟɦ ɫɨɜɦɟɫɬɧɨɝɨ ɦɨɤɪɨɝɨ ɩɨɦɨɥɚ ɫɵɪɶɟɜɵɯ 
ɫɨɫɬɚɜɥɹɸɳɢɯ ɜ ɦɢɤɪɨɲɚɪɨɜɨɣ ɦɟɥɶɧɢɰɟ Speedy-1 (ɂɬɚɥɢɹ) ɞɨ ɩɨɥɧɨɝɨ ɩɪɨɯɨɠɞɟɧɢɹ 
ɱɟɪɟɡ ɫɢɬɨ ɫ ɫɟɬɤɨɣ № 0056. ȼɥɚɠɧɨɫɬɶ ɩɪɢɝɨɬɨɜɥɟɧɧɨɝɨ ɝɥɚɡɭɪɧɨɝɨ ɲɥɢɤɟɪɚ 
ɫɨɫɬɚɜɢɥɚ 41,0–43,0 %, ɩɥɨɬɧɨɫɬɶ ɩɨɥɭɱɟɧɧɨɣ ɫɭɫɩɟɧɡɢɢ –1540–1600 ɤɝ/ɦ3. Ɍɨɥɳɢɧɚ 
ɧɚɧɟɫɟɧɧɨɝɨ ɩɨɤɪɵɬɢɹ ɞɨɥɠɧɚ ɫɨɫɬɚɜɥɹɬɶ 1,0–1,3 ɦɦ. Ƚɥɚɡɭɪɨɜɚɧɧɵɟ ɢɡɞɟɥɢɹ 
ɩɨɞɜɟɪɝɚɥɢɫɶ ɬɟɪɦɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɟ ɜ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɩɟɱɢ ɮɢɪɦɵ Netzsch (Ƚɟɪɦɚɧɢɹ) 
ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 1000±5 

ɨɋ ɫ ɜɵɞɟɪɠɤɨɣ ɩɪɢ ɦɚɤɫɢɦɚɥɶɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ 1,0 ɱ. 
Ƚɥɚɡɭɪɧɨɟ ɩɨɤɪɵɬɢɟ ɢɦɟɟɬ ɷɮɮɟɤɬ ɫɛɨɪɤɢ ɫ ɨɱɟɧɶ ɤɪɭɩɧɨɣ, ɡɚɦɵɤɚɸɳɟɣɫɹ ɫɟɬɤɨɣ 
ɬɪɟɳɢɧ, ɤɨɬɨɪɚɹ ɯɚɨɬɢɱɧɨ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɩɨ ɩɨɜɟɪɯɧɨɫɬɢ ɨɛɨɠɠɟɧɧɨɝɨ ɱɟɪɟɩɚ. Ƚɥɚɡɭɪɶ 
ɨɬɥɢɱɚɟɬɫɹ ɯɨɪɨɲɟɣ ɚɞɝɟɡɢɨɧɧɨɣ ɫɩɨɫɨɛɧɨɫɬɶɸ ɤ ɤɟɪɚɦɢɱɟɫɤɨɦɭ ɢɡɞɟɥɢɸ. ɐɜɟɬ 
ɩɨɤɪɵɬɢɣ – ɤɪɟɦɨɜɵɣ.   

Ƚɥɚɡɭɪɢ ɤɪɚɤɥɟ ɞɥɹ ɞɟɤɨɪɢɪɨɜɚɧɢɹ ɦɚɣɨɥɢɤɨɜɵɯ ɢɡɞɟɥɢɣ ɩɨɞɜɟɪɝɚɥɢɫɶ 
ɨɩɪɟɞɟɥɟɧɢɸ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɤɨɷɮɮɢɰɢɟɧɬɚ ɥɢɧɟɣɧɨɝɨ ɪɚɫɲɢɪɟɧɢɹ, ɛɥɟɫɤɚ, ɛɟɥɢɡɧɵ, 
ɦɢɤɪɨɬɜɟɪɞɨɫɬɢ. 

Ɂɧɚɱɟɧɢɹ ɩɨɤɚɡɚɬɟɥɟɣ ɛɟɥɢɡɧɵ ɫɢɧɬɟɡɢɪɭɟɦɵɯ ɝɥɚɡɭɪɧɵɯ ɩɨɤɪɵɬɢɣ ɢɡɦɟɧɹɸɬɫɹ ɜ 
ɩɪɟɞɟɥɚɯ 55–65 %. Ȼɥɟɫɤ ɧɚɯɨɞɢɥɫɹ ɜ ɞɢɚɩɚɡɨɧɟ 43–65 %, ɱɬɨ ɨɬɜɟɱɚɟɬ ɦɚɬɨɜɵɦ 
ɩɨɤɪɵɬɢɹɦ. 
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Ɍɟɦɩɟɪɚɬɭɪɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɥɢɧɟɣɧɨɝɨ ɪɚɫɲɢɪɟɧɢɹ (ɌɄɅɊ) ɨɛɪɚɡɰɨɜ 
ɨɩɪɟɞɟɥɹɥɫɹ ɫ ɩɨɦɨɳɶɸ ɷɥɟɤɬɪɨɧɧɨɝɨ ɞɢɥɚɬɨɦɟɬɪɚ DIL 402 PC Netzsch (Ƚɟɪɦɚɧɢɹ) ɜ 
ɢɧɬɟɪɜɚɥɟ ɬɟɦɩɟɪɚɬɭɪ 20–300 

ɨɋ. Ɂɧɚɱɟɧɢɹ ɩɨɤɚɡɚɬɟɥɹ ɢɡɦɟɧɹɥɢɫɶ ɜ ɢɧɬɟɪɜɚɥɟ (46,10–
53,30)∙10-7

 Ʉ-1, ɢ ɡɚɤɨɧɨɦɟɪɧɨ ɭɦɟɧɶɲɚɥɢɫɶ ɩɪɢ ɩɨɜɵɲɟɧɢɢ ɜ ɲɢɯɬɟ ɫɨɞɟɪɠɚɧɢɹ 
ɨɤɫɢɞɚ ɰɢɧɤɚ (ɞɢɨɤɫɢɞɚ ɬɢɬɚɧɚ). 

Ɇɢɤɪɨɬɜɟɪɞɨɫɬɶ ɝɥɚɡɭɪɧɵɯ ɩɨɤɪɵɬɢɣ ɨɩɪɟɞɟɥɹɥɢ ɧɚ ɩɪɢɛɨɪɟ АШХЩОrt Wilson 

IЧЬЭЫЮЦОЧЭЬ (Ƚɟɪɦɚɧɢɹ), ɢ ɟɟ ɡɧɚɱɟɧɢɹ ɪɚɜɧɵ 5140–5300 Ɇɉɚ. 
 ɏɚɪɚɤɬɟɪ ɩɨɥɭɱɟɧɧɵɯ ɩɨɤɪɵɬɢɣ ɩɪɢɜɟɞɟɧ ɧɚ ɪɢɫɭɧɤɟ. 

     

      

      
Ɋɢɫɭɧɨɤ – ɋɢɧɬɟɡɢɪɨɜɚɧɧɵɟ ɝɥɚɡɭɪɧɵɟ ɩɨɤɪɵɬɢɹ ɤɪɚɤɥɟ 

 

Ⱦɥɹ ɭɫɢɥɟɧɢɹ ɞɟɤɨɪɚɬɢɜɧɨɝɨ ɷɮɮɟɤɬɚ ɜ ɨɛɪɚɡɭɸɳɭɸɫɹ ɫɟɬɤɭ ɬɪɟɳɢɧ ɢɧɨɝɞɚ 
ɜɬɢɪɚɸɬɫɹ ɤɨɧɬɪɚɫɬɧɵɟ, ɛɥɟɫɬɹɳɢɟ ɹɪɤɢɟ ɝɥɚɡɭɪɧɵɟ ɫɭɫɩɟɧɡɢɢ ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɨɛɠɢɝɨɦ 
ɢɥɢ ɜɵɩɨɥɧɹɟɬɫɹ ɬɨɧɢɪɨɜɚɧɢɟ ɱɟɪɟɩɤɚ ɢɡɞɟɥɢɣ ɪɚɫɬɜɨɪɚɦɢ ɫɨɥɟɣ: ɨɤɫɢɞɵ ɦɚɪɝɚɧɰɚ ɢ 
ɯɥɨɪɢɫɬɨɝɨ ɦɚɪɝɚɧɰɚ ɨɛɟɫɩɟɱɢɜɚɸɬ ɨɤɪɚɫɤɭ ɨɬ ɤɨɪɢɱɧɟɜɨɝɨ ɞɨ ɬɟɦɧɨ-ɤɨɪɢɱɧɟɜɨɝɨ ɰɜɟɬɚ; 
ɫɟɪɧɨɤɢɫɥɨɟ ɢ ɯɥɨɪɢɫɬɨɟ ɠɟɥɟɡɨ – ɬɟɦɧɨ-ɤɪɚɫɧɵɣ ɰɜɟɬ. Ɋɢɫɭɧɨɤ ɷɮɮɟɤɬɚ ɤɪɚɤɥɟ ɝɥɚɡɭɪɢ 
ɱɚɳɟ ɜɫɟɝɨ ɞɨɫɬɢɝɚɟɬɫɹ, ɟɫɥɢ ɬɪɟɳɢɧɨɜɚɬɨɫɬɶ ɝɥɚɡɭɪɢ ɨɛɪɚɡɭɟɬɫɹ ɧɚ ɧɚɱɚɥɶɧɨɣ ɫɬɚɞɢɢ 
ɫɭɲɤɢ. Ⱦɚɥɶɧɟɣɲɟɟ ɭɝɥɭɛɥɟɧɢɟ ɬɪɟɳɢɧ ɢ ɢɯ ɪɟɥɶɟɮɧɨɫɬɶ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɭɠɟ ɩɪɢ 
ɨɛɠɢɝɟ.  

ɂɧɬɟɪɟɫɧɵɟ ɞɟɤɨɪɚɬɢɜɧɵɟ ɷɮɮɟɤɬɵ ɩɨɥɭɱɚɸɬɫɹ ɩɭɬɟɦ ɨɛɴɟɞɢɧɟɧɢɹ ɞɜɭɯ ɫɥɨɟɜ 
ɝɥɚɡɭɪɢ ɤɪɚɤɥɟ ɪɚɡɥɢɱɧɨɝɨ ɰɜɟɬɚ, ɮɨɪɦɵ ɢ ɪɚɡɦɟɪɨɜ ɪɟɥɶɟɮɧɵɯ ɬɪɟɳɢɧ Д2Ж. ɇɚɩɪɢɦɟɪ, 
ɩɨɫɥɟ ɬɨɝɨ, ɤɚɤ ɜɵɫɭɲɟɧɧɨɟ ɝɥɚɡɭɪɧɨɟ ɩɨɤɪɵɬɢɟ ɤɪɚɤɥɟ ɧɚɱɚɥɨ ɞɚɜɚɬɶ ɜɨɥɨɫɹɧɵɟ 
ɬɪɟɳɢɧɵ, ɢɡɞɟɥɢɟ ɫ ɩɨɤɪɵɬɢɟɦ ɧɚɝɪɟɜɚɸɬ ɞɨ ɬɟɦɩɟɪɚɬɭɪɵ 150–160 

ɨɋ ɢ ɩɨɝɪɭɠɚɸɬ ɜ 
ɫɨɥɶ ɤɨɛɚɥɶɬɚ. Ɂɚɬɟɦ ɩɪɨɢɡɜɨɞɹɬ ɩɪɨɦɵɜɤɭ ɢɡɞɟɥɢɹ ɢ ɨɛɠɢɝɚɸɬ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 800–850 
ɨɋ. ɉɨɫɥɟ ɨɛɠɢɝɚ ɢɡɞɟɥɢɟ ɩɨɝɪɭɠɚɸɬ ɜ ɪɚɫɬɜɨɪ ɫɨɥɢ ɠɟɥɟɡɚ ɢ ɫɧɨɜɚ ɨɛɠɢɝɚɸɬ ɩɪɢ 400–
450 

ɨɋ, ɩɨɫɥɟ ɱɟɝɨ ɩɨɹɜɥɹɟɬɫɹ ɫɟɬɤɚ ɬɪɟɳɢɧ, ɤɨɬɨɪɚɹ ɨɛɥɚɞɚɟɬ ɜɵɫɨɤɨɞɟɤɨɪɚɬɢɜɧɵɦɢ ɢ 
ɷɫɬɟɬɢɱɟɫɤɢɦɢ ɫɜɨɣɫɬɜɚɦɢ, ɨɛɴɟɞɢɧɢɜ ɞɜɚ ɝɥɚɡɭɪɧɵɯ ɩɨɤɪɵɬɢɹ. 

Ʌɢɬɟɪɚɬɭɪɚ 

1 Ⱥɤɭɧɨɜɚ, Ʌ.Ɏ. Ɇɚɬɟɪɢɚɥɨɜɟɞɟɧɢɟ ɢ ɬɟɯɧɨɥɨɝɢɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɯɭɞɨɠɟɫɬɜɟɧɧɵɯ 
ɤɟɪɚɦɢɱɟɫɤɢɯ ɢɡɞɟɥɢɣ / Ʌ.Ɏ. Ⱥɤɭɧɨɜɚ, ɋ.Ɂ. ɉɪɢɛɥɭɞɚ – Ɇ.: ȼɵɫɲɚɹ ɲɤɨɥɚ, 1979. – 101 ɫ.  
2 Ȼɴɱɜɚɪɨɜ, ɋ.ɀ. Ƚɥɚɡɭɪɢ ɡɚ ɤɟɪɚɦɢɱɧɢ ɢɡɞɟɥɢɹ / ɋ.ɀ. Ȼɴɱɜɚɪɨɜ, ɋ.ɂ. ɋɬɟɮɚɧɨɜ. – ɋɨɮɢɹ: 
Ⱦɴɪɠɚɜɧɨ ɢɡɞɚɬɟɥɫɬɜɨ «Ɍɟɯɧɢɤɚ», 1985. – 301 ɫ. 



ɋɟɤɰɿɹ 2: Ɋɟɫɭɪɫɨɡɛɟɪɟɠɟɧɧɹ ɜ ɬɟɯɧɨɥɨɝɿʀ ɧɟɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ 

82 

ɂɇɌȿɇɋɂɎɂɄȺɐɂə ɋɉȿɄȺɇɂə ɄȿɊȺɆɂɄɂ ɋɂɋɌȿɆɕ Li2O – Al2O3 – SiO2 

Ʌɟɜɢɰɤɢɣ ɂ. Ⱥ. ɞ.ɬ.ɧ., ɩɪɨɮɟɫɫɨɪ, Ʉɢɱɤɚɣɥɨ Ɉ. ȼ. ɤ.ɬ.ɧ., Ɍɪɢɝɭɛɨɜɢɱ Ⱥ. ɂ. 
Ȼɟɥɨɪɭɫɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ 

Ʌɢɬɢɣɫɨɞɟɪɠɚɳɚɹ ɚɥɸɦɨɫɢɥɢɤɚɬɧɚɹ ɤɟɪɚɦɢɤɚ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɛɥɢɡɤɢɦɢ ɤ ɧɭɥɸ 
ɡɧɚɱɟɧɢɹɦɢ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɤɨɷɮɮɢɰɢɟɧɬɚ ɥɢɧɟɣɧɨɝɨ ɪɚɫɲɢɪɟɧɢɹ (ɌɄɅɊ) ɜ ɲɢɪɨɤɨɦ 
ɬɟɦɩɟɪɚɬɭɪɧɨɦ ɢɧɬɟɪɜɚɥɟ. ɍɤɚɡɚɧɧɚɹ ɨɫɨɛɟɧɧɨɫɬɶ ɞɚɧɧɨɣ ɤɟɪɚɦɢɤɢ ɨɛɟɫɩɟɱɢɜɚɟɬ 
ɜɨɡɦɨɠɧɨɫɬɶ ɜɵɞɟɪɠɢɜɚɬɶ ɛɟɡ ɪɚɡɪɭɲɟɧɢɹ ɪɟɡɤɢɟ ɢɡɦɟɧɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ. Ⱦɚɧɧɨɟ 
ɫɜɨɣɫɬɜɨ ɩɨɡɜɨɥɹɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɚɧɧɵɣ ɬɢɩ ɦɚɬɟɪɢɚɥɚ ɞɥɹ ɢɡɝɨɬɨɜɥɟɧɢɹ 
ɜɵɫɨɤɨɬɟɪɦɨɫɬɨɣɤɢɯ ɷɥɟɤɬɪɨɢɡɨɥɹɰɢɨɧɧɵɯ ɢɡɞɟɥɢɣ. 

ɇɚɦɢ ɪɚɧɟɟ Д1Ж ɫɢɧɬɟɡɢɪɨɜɚɧɵ ɤɟɪɚɦɢɱɟɫɤɢɟ ɦɚɬɟɪɢɚɥɵ ɜ ɫɟɱɟɧɢɢ ɥɢɬɢɣɚɥɸɦɨ-

ɫɢɥɢɤɚɬɧɨɣ ɫɢɫɬɟɦɵ, ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɧɚ ɞɢɚɝɪɚɦɦɟ ɫɨɫɬɨɹɧɢɹ ɜ ɝɪɚɧɢɰɚɯ ɩɨɥɟɣ 
ɤɪɢɫɬɚɥɥɢɡɚɰɢɢ ɫɩɨɞɭɦɟɧɚ ɢ ɷɜɤɪɢɩɬɢɬɚ. ɇɟɞɨɫɬɚɬɤɨɦ ɭɤɚɡɚɧɧɨɣ ɤɟɪɚɦɢɤɢ ɹɜɥɹɸɬɫɹ 
ɜɵɫɨɤɢɟ ɡɧɚɱɟɧɢɹ ɜɨɞɨɩɨɝɥɨɳɟɧɢɹ ɨɛɪɚɡɰɨɜ, ɱɬɨ ɧɟ ɜɫɟɝɞɚ ɩɨɡɜɨɥɹɟɬ ɩɪɢɦɟɧɹɬɶ ɞɚɧɧɵɣ 
ɬɢɩ ɦɚɫɫ ɩɪɢ ɢɡɝɨɬɨɜɥɟɧɢɢ ɬɟɯɧɢɱɟɫɤɨɣ ɤɟɪɚɦɢɤɢ, ɤ ɤɨɬɨɪɨɣ ɩɪɟɞɴɹɜɥɹɸɬɫɹ ɜɵɫɨɤɢɟ 
ɬɪɟɛɨɜɚɧɢɹ ɩɨ ɧɢɡɤɨɦɭ ɩɨɤɚɡɚɬɟɥɸ ɜɨɞɨɩɨɝɥɨɳɟɧɢɹ ɢ ɩɨɜɵɲɟɧɧɨɣ ɦɟɯɚɧɢɱɟɫɤɨɣ 
ɩɪɨɱɧɨɫɬɢ ɢɡɞɟɥɢɣ. 

ɋɨɝɥɚɫɧɨ ɡɚɞɚɱɚɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɜ ɤɚɱɟɫɬɜɟ ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ ɞɨɛɚɜɨɤ, ɩɨɜɵɲɚɸɳɢɯ 
ɫɬɟɩɟɧɶ ɫɩɟɤɚɧɢɹ ɦɚɬɟɪɢɚɥɨɜ, ɩɪɢɦɟɧɹɥɢɫɶ ɫɥɟɞɭɸɳɢɟ: ɪɭɛɥɟɧɨɟ ɤɪɟɦɧɟɡɟɦɧɨɟ ɜɨɥɨɤɧɨ ɫ 
ɞɥɢɧɨɣ ɜɨɥɨɤɨɧ 5–25 ɦɦ, ɚ ɬɚɤɠɟ Cr2O3, ɷɥɟɤɬɪɨɤɨɪɭɧɞ ɢ ɫɟɪɩɟɧɬɢɧ. Ɋɭɛɥɟɧɨɟ 
ɤɪɟɦɧɟɡɟɦɧɨɟ ɜɨɥɨɤɧɨ ɢ Cr2O3 ɜɜɨɞɢɥɢɫɶ ɜ ɤɨɥɢɱɟɫɬɜɟ 0,5–1 %


 ɫ ɲɚɝɨɦ 0,5 %, 

ɷɥɟɤɬɪɨɤɨɪɭɧɞ ɢ ɫɟɪɩɟɧɬɢɧ – 1–10 % ɫ ɢɧɬɟɪɜɚɥɨɦ 5 %. 
ɂɫɯɨɞɧɵɣ ɫɨɫɬɚɜ ɥɢɬɢɣɚɥɸɦɨɫɢɥɢɤɚɬɧɨɣ ɤɟɪɚɦɢɱɟɫɤɨɣ ɦɚɫɫɵ ɜɤɥɸɱɚɥ: ɤɚɨɥɢɧ 

ɩɪɨɫɹɧɨɜɫɤɢɣ ɦɚɪɤɢ Ʉɇ-83 (ɍɤɪɚɢɧɚ), ɩɟɫɨɤ ɤɜɚɪɰɟɜɵɣ ɦɚɪɤɢ ȼɋ (Ȼɟɥɚɪɭɫɶ), ɤɚɪɛɨɧɚɬ 
ɥɢɬɢɹ ɦɚɪɤɢ Ʌɍ-1 (Ɋɨɫɫɢɹ), ɝɥɢɧɨɡɟɦ ɦɚɪɤɢ NɈ-105 (Ƚɟɪɦɚɧɢɹ), ɝɥɢɧɭ «Ʉɟɪɚɦɢɤ-ȼɟɫɤɨ» 
(ɍɤɪɚɢɧɚ) ɢ ɚɩɚɬɢɬɨɜɵɣ ɤɨɧɰɟɧɬɪɚɬ ɯɢɛɢɧɫɤɢɣ ɦɚɪɤɢ «ɋɬɚɧɞɚɪɬ» (Ɋɨɫɫɢɹ) Д1Ж. 

ɋɵɪɶɟɜɵɟ ɦɚɬɟɪɢɚɥɵ ɢɡɦɟɥɶɱɚɥɢ ɦɨɤɪɵɦ ɩɨɦɨɥɨɦ ɫɨɫɬɚɜɥɹɸɳɢɯ ɤɨɦɩɨɧɟɧɬɨɜ ɞɨ 
ɨɫɬɚɬɤɚ ɧɚ ɫɢɬɟ № 0063 ɜ ɤɨɥɢɱɟɫɬɜɟ 1,2–1,5 %. Ɇɚɫɫɵ ɜɵɫɭɲɢɜɚɥɢ ɢ ɢɡ ɧɢɯ ɝɨɬɨɜɢɥɢ 
ɩɪɟɫɫ-ɩɨɪɨɲɤɢ ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɭɜɥɚɠɧɟɧɢɟɦ ɜɨɞɨɣ ɞɨ ɜɥɚɠɧɨɫɬɢ 4–6 % ɢ ɜɵɥɟɠɢɜɚɧɢɟɦ ɜ 
ɬɟɱɟɧɢɟ 3-ɯ ɫɭɬɨɤ. 

Ɉɛɪɚɡɰɵ ɢɡɞɟɥɢɣ ɢɡɝɨɬɚɜɥɢɜɚɥɢ ɦɟɬɨɞɨɦ ɩɨɥɭɫɭɯɨɝɨ ɩɪɟɫɫɨɜɚɧɢɹ ɩɪɢ ɭɞɟɥɶɧɨɦ 
ɞɚɜɥɟɧɢɢ 10–12 Ɇɉɚ·ɫ ɩɨɫɥɟɞɭɸɳɟɣ ɫɭɲɤɨɣ ɞɨ ɜɥɚɝɨɫɨɞɟɪɠɚɧɢɹ ɧɟ ɛɨɥɟɟ 1 %. Ɉɛɠɢɝ 
ɨɛɪɚɡɰɨɜ ɨɫɭɳɟɫɬɜɥɹɥɢ ɜ ɥɚɛɨɪɚɬɨɪɧɨɣ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɩɟɱɢ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 1250±5 °ɋ ɫ 
ɜɵɞɟɪɠɤɨɣ ɩɪɢ ɦɚɤɫɢɦɚɥɶɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ ɜ ɬɟɱɟɧɢɟ 1,0 ɱ. 

ɂɫɫɥɟɞɨɜɚɧɢɟ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɨɛɪɚɡɰɨɜ ɩɪɨɜɨɞɢɥɢ ɫɨɝɥɚɫɧɨ ɫɬɚɧɞɚɪɬɧɵɦ 
ɦɟɬɨɞɚɦ ɤɟɪɚɦɢɱɟɫɤɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ. 

ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɧɚɢɛɨɥɟɟ ɡɧɚɱɢɦɨɟ ɜɥɢɹɧɢɟ ɧɚ ɩɨɜɵɲɟɧɢɟ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɯ 
ɫɜɨɣɫɬɜ ɨɛɪɚɡɰɨɜ ɨɤɚɡɵɜɚɸɬ ɞɨɛɚɜɤɢ ɪɭɛɥɟɧɨɝɨ ɤɪɟɦɧɟɡɟɦɧɨɝɨ ɜɨɥɨɤɧɚ. ɉɨɤɚɡɚɬɟɥɢ 
ɜɨɞɨɩɨɝɥɨɳɟɧɢɹ ɨɛɪɚɡɰɨɜ ɩɪɢ ɷɬɨɦ ɫɧɢɠɚɸɬɫɹ ɨɬ 23,3 % ɛɟɡ ɞɨɛɚɜɨɤ ɞɨ 2,6; 1,4 ɢ 0,8 % 

ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɩɪɢ ɜɜɟɞɟɧɢɢ 0,5; 1,0 ɢ 1,5 % ɤɪɟɦɧɟɡɟɦɧɨɝɨ ɜɨɥɨɤɧɚ. 
Ɇɟɯɚɧɢɱɟɫɤɚɹ ɩɪɨɱɧɨɫɬɶ ɨɛɪɚɡɰɨɜ ɩɪɢ ɢɡɝɢɛɟ ɫ ɜɜɟɞɟɧɢɟɦ ɪɭɛɥɟɧɧɨɝɨ ɫɬɟɤɥɨɜɨɥɨɤɧɚ 

ɬɚɤɠɟ ɜɵɪɚɫɬɚɟɬ ɨɬ 14,0 Ɇɉɚ ɞɨ 20,3; 26,2 ɢ 28,8 Ɇɉɚ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɩɪɢ ɞɨɛɚɜɤɟ 0,5; 1,0 ɢ 
1,5 %. 

ɌɄɅɊ ɨɩɵɬɧɵɯ ɨɛɪɚɡɰɨɜ ɩɪɢ ɜɜɟɞɟɧɢɢ ɭɤɚɡɚɧɧɨɣ ɞɨɛɚɜɤɢ ɬɚɤɠɟ ɢɡɦɟɧɹɸɬɫɹ. ɍ 
ɢɫɯɨɞɧɨɝɨ ɫɨɫɬɚɜɚ ɨɧ ɫɨɫɬɚɜɥɹɟɬ ɦɢɧɭɫ 0,04·10-6

 Ʉ-1
 ɢ ɜɨɡɪɚɫɬɚɟɬ ɞɨ ɦɢɧɭɫ 0,8·10-6

 Ʉ-1
 ɢ 

ɦɢɧɭɫ 0,7·10-6
 Ʉ-1 ɩɪɢ ɞɨɛɚɜɤɟ 0,5 ɢ 1,0 % ɤɪɟɦɧɟɡɟɦɧɨɝɨ ɜɨɥɨɤɧɚ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɚ ɩɪɢ 1,5 

% – ɞɨ ɩɥɸɫ 0,66·10-6
 Ʉ-1

. 

Ⱦɨɛɚɜɤɚ ɫɟɪɩɟɧɬɢɧɚ ɬɚɤɠɟ ɨɤɚɡɵɜɚɟɬ ɩɨɥɨɠɢɬɟɥɶɧɨɟ ɜɥɢɹɧɢɟ ɧɚ ɩɨɜɵɲɟɧɢɟ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɨɛɪɚɡɰɨɜ. 
                                                 

 ɡɞɟɫɶ ɢ ɞɚɥɟɟ ɩɨ ɬɟɤɫɬɭ ɩɪɢɜɟɞɟɧɨ ɦɚɫɫɨɜɨɟ ɫɨɞɟɪɠɚɧɢɟ (ɦɚɫ. %). 
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Ɍɚɤ, ɩɪɢ ɜɜɟɞɟɧɢɢ 1,0; 5,0 ɢ 10,0 % ɭɤɚɡɚɧɧɨɣ ɞɨɛɚɜɤɢ ɡɧɚɱɟɧɢɹ ɜɨɞɨɩɨɝɥɨɳɟɧɢɹ 
ɫɧɢɠɚɸɬɫɹ ɞɨ 2,7; 1,8 ɢ 0,6 %. Ɇɟɯɚɧɢɱɟɫɤɚɹ ɩɪɨɱɧɨɫɬɶ ɩɪɢ ɢɡɝɢɛɟ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 
ɤɨɥɢɱɟɫɬɜɭ ɜɜɟɞɟɧɧɵɯ ɞɨɛɚɜɨɤ ɜɨɡɪɚɫɬɚɟɬ ɢ ɫɨɫɬɚɜɥɹɟɬ 20,1; 22,7 ɢ 27,8 Ɇɉɚ. ɌɄɅɊ 
ɨɛɪɚɡɰɨɜ ɢɦɟɟɬ ɩɨɥɨɠɢɬɟɥɶɧɵɟ ɢ ɧɢɡɤɢɟ ɡɧɚɱɟɧɢɹ, ɫɨɫɬɚɜɥɹɸɳɢɟ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 0,31·10-6

 

Ʉ-1; 0,82·10-6
 Ʉ-1

 ɢ 1,23·10-6
 Ʉ-1

. 

Ɍɪɢɨɤɫɢɞ ɯɪɨɦɚ ɬɚɤɠɟ ɫɧɢɠɚɟɬ ɡɧɚɱɟɧɢɹ ɜɨɞɨɩɨɝɥɨɳɟɧɢɹ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɟɝɨ 
ɜɜɨɞɢɦɨɦɭ ɤɨɥɢɱɟɫɬɜɭ. 0,5 % ɞɨɛɚɜɤɢ ɫɧɢɠɚɟɬ ɡɧɚɱɟɧɢɹ ɜɨɞɨɩɨɝɥɨɳɟɧɢɹ ɞɨ 6,7 %. Cr2O3 ɜ 
ɤɨɥɢɱɟɫɬɜɚɯ 1,0 ɢ 1,5 % ɩɪɢɜɨɞɢɬ ɤ ɫɧɢɠɟɧɢɸ ɡɧɚɱɟɧɢɣ ɜɨɞɨɩɨɝɥɨɳɟɧɢɹ ɞɨ 4,8 ɢ 3,2 % 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. Ɇɟɯɚɧɢɱɟɫɤɚɹ ɩɪɨɱɧɨɫɬɶ ɩɪɢ ɢɡɝɢɛɟ ɩɪɢ ɷɬɨɦ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɜɨɡɪɚɫɬɚɟɬ 
ɞɨ ɡɧɚɱɟɧɢɣ 17,6; 18,0 ɢ 18,4 Ɇɉɚ. ɌɄɅɊ ɨɩɵɬɧɵɯ ɨɛɪɚɡɰɨɜ ɧɟɫɭɳɟɫɬɜɟɧɧɨ ɢɡɦɟɧɹɸɬ 
ɞɨɛɚɜɤɢ Cr2O3, ɤɨɬɨɪɵɟ ɨɫɬɚɸɬɫɹ ɨɬɪɢɰɚɬɟɥɶɧɵɦɢ ɜ ɭɡɤɨɦ ɢɧɬɟɪɜɚɥɟ ɡɧɚɱɟɧɢɣ ɨɬ ɦɢɧɭɫ 
0,35·10-6

 Ʉ-1
 ɞɨ ɦɢɧɭɫ 0,21·10-6

 Ʉ-1
. 

ɗɥɟɤɬɪɨɤɨɪɭɧɞ ɧɚɢɦɟɧɟɟ ɡɧɚɱɢɦɨ ɫɧɢɠɚɟɬ ɡɧɚɱɟɧɢɹ ɜɨɞɨɩɨɝɥɨɳɟɧɢɹ, ɤɨɬɨɪɵɟ 
ɫɨɫɬɚɜɥɹɸɬ 11,7; 8,2 ɢ 3,2 % ɩɪɢ ɞɨɛɚɜɤɟ ɟɝɨ ɜ ɤɨɥɢɱɟɫɬɜɟ 1,0; 5,0 ɢ 10,0 %. Ɇɟɯɚɧɢɱɟɫɤɚɹ 
ɩɪɨɱɧɨɫɬɶ ɩɪɢ ɢɡɝɢɛɟ ɨɛɪɚɡɰɨɜ ɩɪɢ ɷɬɨɦ ɜɨɡɪɚɫɬɚɟɬ ɞɨ ɡɧɚɱɟɧɢɣ 18,5; 22,2 ɢ 28,1 Ɇɉɚ. ɑɬɨ 
ɤɚɫɚɟɬɫɹ ɩɨɤɚɡɚɬɟɥɟɣ ɌɄɅɊ, ɬɨ ɨɧɢ ɢɡɦɟɧɹɸɬɫɹ ɜ ɭɡɤɨɦ ɢɧɬɟɪɜɚɥɟ ɡɧɚɱɟɧɢɣ, ɤɨɬɨɪɵɟ 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɫɨɫɬɚɜɥɹɸɬ ɦɢɧɭɫ 0,1·10-6

 Ʉ-1
 ɩɪɢ ɞɨɛɚɜɤɟ 1,0 % ɷɥɟɤɬɪɨɤɨɪɭɧɞɚ, ɩɥɸɫ 

0,05·10-6
 Ʉ-1

 – ɩɪɢ ɜɜɟɞɟɧɢɢ 5 % ɢ ɩɥɸɫ 0,09·10-6
 Ʉ-1

 – ɩɪɢ ɫɨɞɟɪɠɚɧɢɢ 10 % 
ɷɥɟɤɬɪɨɤɨɪɭɧɞɚ. 

ɉɪɨɜɟɞɟɧɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨɡɜɨɥɹɸɬ ɤɨɧɫɬɚɬɢɪɨɜɚɬɶ, ɱɬɨ ɢɧɬɟɧɫɢɮɢɤɚɰɢɹ ɩɪɨɰɟɫɫɨɜ 
ɫɩɟɤɚɧɢɹ ɥɢɬɢɣɚɥɸɦɨɫɢɥɢɤɚɬɧɨɣ ɤɟɪɚɦɢɤɢ ɧɚɢɛɨɥɟɟ ɫɭɳɟɫɬɜɟɧɧɨ ɜɨɡɪɚɫɬɚɟɬ ɜ ɪɹɞɭ 
ɢɫɫɥɟɞɨɜɚɧɧɵɯ ɞɨɛɚɜɨɤ ɢ ɢɯ ɤɨɥɢɱɟɫɬɜɟɧɧɨɝɨ ɫɨɞɟɪɠɚɧɢɹ: ɪɭɛɥɟɧɨɟ ɤɪɟɦɧɟɡɟɦɧɨɟ 
ɜɨɥɨɤɧɨ → ɫɟɪɩɟɧɬɢɧ → ɬɪɢɨɤɫɢɞ ɯɪɨɦɚ → ɷɥɟɤɬɪɨɤɨɪɭɧɞ. 

ɉɪɢ ɷɬɨɦ ɡɧɚɱɟɧɢɹ ɌɄɅɊ ɜɫɟɯ ɨɛɪɚɡɰɨɜ ɨɫɬɚɸɬɫɹ ɛɥɢɡɤɢɦɢ ɤ ɧɭɥɸ, ɨɛɟɫɩɟɱɢɜɚɹ 
ɜɵɫɨɤɭɸ ɬɟɪɦɨɫɬɨɣɤɨɫɬɶ ɢɡɞɟɥɢɣ. 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɷɥɟɤɬɪɨɮɢɡɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɵɯ ɤɟɪɚɦɢɱɟɫɤɢɯ ɦɚɫɫ 
ɬɚɤɠɟ ɡɚɜɢɫɹɬ ɨɬ ɜɜɟɞɟɧɧɵɯ ɞɨɛɚɜɨɤ. Ɍɚɤ ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɞɢɷɥɟɤɬɪɢɱɟɫɤɚɹ ɩɪɨɧɢɰɚɟɦɨɫɬɶ 
ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 20 °ɋ ɢ ɱɚɫɬɨɬɟ 1010

 Ƚɰ ɭ ɢɫɯɨɞɧɨɣ ɦɚɫɫɵ ɫɨɫɬɚɜɥɹɟɬ 6,7. ɉɪɢ ɜɜɟɞɟɧɢɢ 
ɞɨɛɚɜɨɤ ɤɪɟɦɧɟɡɟɦɧɨɝɨ ɫɬɟɤɥɨɜɨɥɨɤɧɚ ɟɟ ɡɧɚɱɟɧɢɹ ɫɧɢɠɚɸɬɫɹ ɞɨ 6,4; 6,1 ɢ 6,0 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɤɨɥɢɱɟɫɬɜɭ ɜɜɟɞɟɧɧɨɝɨ ɪɭɛɥɟɧɧɨɝɨ ɜɨɥɨɤɧɚ – 0,5; 1,0 ɢ 1,5 %. Ɍɚɧɝɟɧɫ ɭɝɥɚ 
ɞɢɷɥɟɤɬɪɢɱɟɫɤɢɯ ɩɨɬɟɪɶ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 20 °ɋ ɢ ɱɚɫɬɨɬɟ 1010

 Ƚɰ ɜɨɡɪɚɫɬɚɟɬ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 
ɞɨ ɡɧɚɱɟɧɢɣ 135; 140 ɢ 145. ɉɪɢ 700 °ɋ ɷɬɢ ɡɧɚɱɟɧɢɹ ɫɨɫɬɚɜɥɹɸɬ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 560; 568 ɢ 
571. Ȼɥɢɡɤɢɟ ɤ ɭɤɚɡɚɧɧɵɦ ɡɧɚɱɟɧɢɹɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɷɥɟɤɬɪɨɮɢɡɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ 
ɤɟɪɚɦɢɤɢ, ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɨɣ ɫɟɪɩɟɧɬɢɧɨɦ. Ɉɬɧɨɫɢɬɟɥɶɧɚɹ ɞɢɷɥɟɤɬɪɢɱɟɫɤɚɹ 
ɩɪɨɧɢɰɚɟɦɨɫɬɶ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 20 °ɋ ɢ ɱɚɫɬɨɬɟ 1010

 Ƚɰ ɫɨɫɬɚɜɥɹɟɬ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 
ɤɨɥɢɱɟɫɬɜɭ ɜɜɟɞɟɧɧɵɯ ɞɨɛɚɜɨɤ 1,0; 5,0 ɢ 10,0 % – 6,8; 6,7 ɢ 6,5. Ɍɚɧɝɟɧɫ ɭɝɥɚ 
ɞɢɷɥɟɤɬɪɢɱɟɫɤɢɯ ɩɨɬɟɪɶ ɩɪɢ ɬɟɯ ɠɟ ɭɫɥɨɜɢɹɯ ɫɨɫɬɚɜɥɹɟɬ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 115; 147 ɢ 149, ɚ 
ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 700 °ɋ – ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 565; 561 ɢ 574. ɗɬɢ ɠɟ ɤɨɥɢɱɟɫɬɜɚ 
ɷɥɟɤɬɪɨɤɨɪɭɧɞɚ ɫɧɢɠɚɸɬ ɨɬɧɨɫɢɬɟɥɶɧɭɸ ɞɢɷɥɟɤɬɪɢɱɟɫɤɭɸ ɩɪɨɧɢɰɚɟɦɨɫɬɶ ɩɪɢ ɭɤɚɡɚɧɧɵɯ 
ɡɧɚɱɟɧɢɹɯ ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɱɚɫɬɨɬɵ ɞɨ 6,3; 6,2 ɢ 6,1 ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. Ɍɚɧɝɟɧɫ ɭɝɥɚ 
ɞɢɷɥɟɤɬɪɢɱɟɫɤɢɯ ɩɨɬɟɪɶ ɫɨɫɬɚɜɥɹɟɬ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 20 °ɋ – 145; 140 ɢ 138; ɚ ɩɪɢ 700 °ɋ – 

586; 575 ɢ 570. 
Ɂɧɚɱɟɧɢɹ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɞɢɷɥɟɤɬɪɢɱɟɫɤɨɣ ɩɪɨɧɢɰɚɟɦɨɫɬɢ ɧɟɡɧɚɱɢɬɟɥɶɧɨ ɩɨɜɵɲɚɸɬɫɹ 

ɩɪɢ ɜɜɟɞɟɧɢɢ 0,1; 0,5 ɢ 1,0 % Cr2O3 ɢ ɫɨɫɬɚɜɥɹɸɬ 7,0; 7,1 ɢ 7,3. Ɍɚɧɝɟɧɫ ɭɝɥɚ 
ɞɢɷɥɟɤɬɪɢɱɟɫɤɢɯ ɩɨɬɟɪɶ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 20 °ɋ ɧɚɯɨɞɢɬɫɹ ɜ ɢɧɬɟɪɜɚɥɟ 135–138;   ɩɪɢ 700 
°ɋ ɜɨɡɪɚɫɬɚɟɬ ɞɨ ɡɧɚɱɟɧɢɣ 561–575. 

Ʌɢɬɟɪɚɬɭɪɚ 

1. Ʉɢɱɤɚɣɥɨ Ɉ. ȼ. ɂɧɬɟɧɫɢɮɢɤɚɰɢɹ ɫɩɟɤɚɧɢɹ ɬɟɪɦɨɫɬɨɣɤɨɣ ɤɟɪɚɦɢɤɢ ɧɚ ɨɫɧɨɜɟ 
ɫɢɫɬɟɦɵ Li2O – Al2O3 – SiO2  / Ɉ. ȼ. Ʉɢɱɤɚɣɥɨ, ɂ. Ⱥ. Ʌɟɜɢɰɤɢɣ // Ɉɝɧɟɭɩɨɪɵ ɢ 
ɬɟɯɧɢɱɟɫɤɚɹ ɤɟɪɚɦɢɤɚ. – 2015. – №10. – C. 3–13 
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ȾɂȺȻȺɁɈȼɕȿ ɂ ȻȺɁȺɅɖɌɈȼɕȿ ȽɈɊɇɕȿ ɉɈɊɈȾɕ ȻȿɅȺɊɍɋɂ –
ɉȿɊɋɉȿɄɌɂȼɇɈȿ ɆɂɇȿɊȺɅɖɇɈȿ ɋɕɊɖȿ ȾɅə ɌȿɉɅɈɂɁɈɅəɐɂɈɇɇɕɏ 

ɉɈɊɂɋɌɕɏ ɁȺɉɈɅɇɂɌȿɅȿɃ
Ȼɚɪɚɧɰɟɜɚ ɋ.ȿ.,ɤ.ɬ.ɧ., ɞɨɰ., Ʉɥɢɦɨɲ ɘ.Ⱥ., ɤ.ɬ.ɧ., ɞɨɰ., Ƚɭɧɞɢɥɨɜɢɱ ɇ.ɇ., Ⱥɡɚɪɟɧɤɨ ɂ.Ɇ

Ȼɟɥɨɪɭɫɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ
Ⱥɧɚɥɢɡ ɥɢɬɟɪɚɬɭɪɵ, ɩɚɬɟɧɬɧɵɯ ɞɚɧɧɵɯ ɩɨ ɩɨɥɭɱɟɧɢɸ ɩɨɪɢɫɬɵɯ ɡɚɩɨɥɧɢɬɟɥɟɣ ɢ 

ɫɨɛɫɬɜɟɧɧɵɟ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ, ɩɪɨɜɟɞɟɧɧɵɟ ɧɚɦɢ ɪɚɧɟɟ ɩɨ 
ɜɨɡɦɨɠɧɨɫɬɢ ɩɨɥɭɱɟɧɢɹ ɩɨɪɢɫɬɨɝɨ ɡɚɩɨɥɧɢɬɟɥɹ ɧɚ ɨɫɧɨɜɟ ɝɪɚɧɢɬɨɢɞɧɵɯ ɩɨɪɨɞ Д1Ж, ɚ 
ɬɚɤɠɟ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɫɨɫɬɚɜɭ ɫɵɪɶɟɜɵɯ ɤɨɦɩɨɡɢɰɢɣ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɩɨɪɢɫɬɵɯ 
ɡɚɩɨɥɧɢɬɟɥɟɣ, ɩɨɡɜɨɥɢɥɢ ɨɛɨɫɧɨɜɚɧɧɨ ɩɨɞɨɣɬɢ ɤ ɩɨɢɫɤɨɜɵɦ ɢɫɫɥɟɞɨɜɚɧɢɹɦ ɩɨ 
ɩɨɥɭɱɟɧɢɸ ɩɨɪɢɫɬɨɝɨ ɡɚɩɨɥɧɢɬɟɥɹ ɧɚ ɨɫɧɨɜɟ ɪɚɡɜɟɞɚɧɧɵɯ ɦɟɫɬɨɪɨɠɞɟɧɢɣ ɛɚɡɚɥɶɬɚ 
ɉɢɧɫɤɨɝɨ ɭɱɚɫɬɤɚ Ȼɪɟɫɬɫɤɨɣ ɨɛɥɚɫɬɢ ɢ ɞɢɚɛɚɡɚ Ⱦɢɚɛɚɡɨɜɨɝɨ ɦɟɫɬɨɪɨɠɞɟɧɢɹ 
ɇɚɝɨɪɧɨɜɫɤɨɝɨ ɤɨɦɩɥɟɤɫɚ ɸɝɚ Ɋɟɫɩɭɛɥɢɤɢ Ȼɟɥɚɪɭɫɶ, ɤɨɬɨɪɵɟ ɩɨ ɦɨɳɧɨɫɬɢ ɢ ɡɚɩɚɫɚɦ 
ɭɠɟ ɜ ɛɥɢɠɚɣɲɟɣ ɩɟɪɫɩɟɤɬɢɜɟ ɦɨɝɭɬ ɫɬɚɬɶ ɪɟɚɥɶɧɵɦ ɢɫɬɨɱɧɢɤɨɦ ɫɵɪɶɹ ɜ ɫɥɭɱɚɟ ɢɯ 
ɩɪɨɦɵɲɥɟɧɧɨɣ ɪɚɡɪɚɛɨɬɤɢ  ɧɚ ɳɟɛɟɧɶ ɢ ɨɛɪɚɡɨɜɚɧɢɹ ɡɧɚɱɢɬɟɥɶɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɨɬɯɨɞɨɜ ɜ 
ɜɢɞɟ ɧɟɤɨɧɞɢɰɢɨɧɧɨɣ ɮɪɚɤɰɢɢ.

ɉɨ ɦɢɧɟɪɚɥɶɧɨɦɭ ɫɨɫɬɚɜɭ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɚɹ ɩɪɨɛɚ ɞɢɚɛɚɡɚ ɩɪɟɞɫɬɚɜɥɟɧɚ 
ɩɥɚɝɢɨɤɥɚɡɨɦ (ɥɚɛɪɚɞɨɪ-ɚɧɞɟɡɢɧ), ɩɨ ɤɨɬɨɪɨɦɭ ɪɚɡɜɢɜɚɸɬɫɹ ɚɥɶɛɢɬ, ɩɪɟɧɢɬ, ɷɩɢɞɨɬ,

ɰɨɢɡɢɬ, ɤɚɪɛɨɧɚɬɵ; ɦɨɧɨɤɥɢɧɧɵɦ ɩɢɪɨɤɫɟɧɨɦ (ɚɜɝɢɬ), ɡɚɦɟɳɚɟɦɨɝɨ ɚɦɮɢɛɨɥɨɦ;

ɨɥɢɜɢɧɨɦ ɢ ɫɟɪɩɟɧɬɢɧɨɜɵɯ ɩɫɟɜɞɨɦɨɪɮɨɡ ɩɨ ɧɟɦɭ; ɦɚɝɧɟɬɢɬɨɦ ɢ ɬɢɬɚɧɨɦɚɝɧɟɬɢɬɨɦ ɫ 
ɜɬɨɪɢɱɧɵɦ ɥɟɣɤɨɤɫɟɧɨɦ, ɤɚɥɢɟɜɵɦ ɩɨɥɟɜɵɦ ɲɩɚɬɨɦ, ɤɜɚɪɰɟɦ. 

ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɚɹ ɩɪɨɛɚ ɛɚɡɚɥɶɬɚ ɬɨɥɟɢɬɨɜɨɝɨ ɫɨɫɬɨɢɬ ɢɡ ɦɨɧɨɤɥɢɧɧɵɯ 
ɩɢɪɨɤɫɟɧɨɜ (ɚɜɝɢɬ, ɜ ɦɟɧɶɲɟɣ ɫɬɟɩɟɧɢ ɩɢɠɨɧɢɬ) ɪɭɞɧɵɯ ɦɢɧɟɪɚɥɨɜ (ɬɢɬɚɧɨɦɚɝɧɟɬɢɬ, 
ɢɥɶɦɟɧɢɬ); ɫɨɞɟɪɠɢɬ ɰɟɨɥɢɬɵ ɢ ɜɭɥɤɚɧɢɱɟɫɤɨɟ ɫɬɟɤɥɨ, ɯɥɨɪɨɮɟɢɬ, ɝɥɢɧɢɫɬɵɟ 
ɦɢɧɟɪɚɥɵ, ɯɚɥɰɟɞɨɧ, ɤɜɚɪɰ, ɤɚɥɶɰɢɬ. Ɉɤɫɢɞɧɵɣ ɯɢɦɢɱɟɫɤɢɣ ɫɨɫɬɚɜ 
ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɩɪɨɛ ɝɨɪɧɵɯ ɩɨɪɨɞ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 1.
Ɍɚɛɥɢɰɚ 1 – Ɉɤɫɢɞɧɵɣ ɫɨɫɬɚɜ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɩɪɨɛ  ɞɢɚɛɚɡɚ  ɢ ɛɚɡɚɥɶɬɚ

ɉɨɪɨɞɚ Ɉɤɫɢɞɵ ɢ ɢɯ ɫɨɞɟɪɠɚɧɢɟ, ɦɚɫ.%
SiO2 Al2O3 Fe2O3+FeO CaO MgO Na2O+K2O TiO2 ɩ.ɩ.ɩ.

Ⱦɢɚɛɚɡ 45,54–
48,84 

13,45–
14,84 

10,8–11,02
7,78–
8,2 

8,8–
9,43 

4,67–4,92
0,76–
0,82 

4,9–
5,23 

Ȼɚɡɚɥɶɬ 45,6–
54,5 

8,9–
13,7 

13,2–15,6
3,7–
6,5 

5,1–
9,0 

3,3–4,4 1,4–2,3
5,2–
7,1 

Ɉɫɧɨɜɧɵɦ ɤɪɢɬɟɪɢɚɥɶɧɵɦ ɩɨɤɚɡɚɬɟɥɟɦ ɩɪɢɝɨɞɧɨɫɬɢ ɝɨɪɧɵɯ ɩɨɪɨɞ ɞɥɹ ɩɨɥɭɱɟɧɢɹ 
ɩɨɪɢɫɬɵɯ ɦɚɬɟɪɢɚɥɨɜ ɹɜɥɹɟɬɫɹ ɬɟɦɩɟɪɚɬɭɪɧɵɣ ɢɧɬɟɪɜɚɥ ɢɯ ɩɥɚɜɥɟɧɢɹ, ɨɩɪɟɞɟɥɟɧɧɵɣ 
ɦɟɬɨɞɨɦ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɫɤɚɧɢɪɭɸɳɟɣ ɤɚɥɨɪɢɦɟɬɪɢɢ ɢ ɫɨɫɬɚɜɥɹɸɳɢɣ ɞɥɹ ɞɢɚɛɚɡɚ 
1085–1220 °ɋ, ɞɥɹ ɛɚɡɚɥɶɬɚ 1125–1190 °ɋ.

Ɉɛɴɟɤɬɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɹɜɥɹɸɬɫɹ ɫɵɪɶɟɜɵɟ ɤɨɦɩɨɡɢɰɢɢ, ɫɨɞɟɪɠɚɳɢɟ ɞɢɚɛɚɡ ɢɥɢ 
ɛɚɡɚɥɶɬ ɜ ɜɢɞɟ ɬɨɧɤɨɦɨɥɨɬɨɣ ɩɪɨɛɵ, ɢɫɩɨɥɶɡɭɟɦɨɣ ɜ ɤɚɱɟɫɬɜɟ ɨɫɧɨɜɧɨɝɨ ɤɨɦɩɨɧɟɧɬɚ 
ɫɦɟɫɢ ɩɪɢ ɩɨɥɭɱɟɧɢɢ ɩɨɪɢɫɬɨɝɨ ɡɚɩɨɥɧɢɬɟɥɹ, ɩɨɪɨɨɛɪɚɡɨɜɚɬɟɥɶ, ɩɥɚɫɬɢɮɢɰɢɪɭɸɳɢɟ ɢ 
ɫɜɹɡɭɸɳɢɟ ɞɨɛɚɜɤɢ, ɩɪɢɧɹɬɵɟ ɫɨɝɥɚɫɧɨ ɢɫɫɥɟɞɨɜɚɧɢɹɦ, ɩɪɢɜɟɞɟɧɧɵɦ ɜ Д1Ж. 
Ʉɚɱɟɫɬɜɟɧɧɵɣ ɫɨɫɬɚɜ ɫɵɪɶɟɜɨɣ ɤɨɦɩɨɡɢɰɢɢ ɪɚɡɪɚɛɚɬɵɜɚɟɦɵɯ ɦɚɬɟɪɢɚɥɨɜ ɩɪɟɞɫɬɚɜɥɟɧ 
ɫɢɫɬɟɦɨɣ «ɞɢɚɛɚɡ (ɢɥɢ ɛɚɡɚɥɶɬ) – ɝɥɢɧɚ – ɤɚɪɛɢɞ ɤɪɟɦɧɢɹ – ɤɚɪɛɨɤɫɢɥɦɟɬɢɥɰɟɥɥɸɥɨɡɚ 
(ɄɆɐ) – ɜɨɞɚ». 

Ɉɫɧɨɜɧɵɦ ɬɪɟɛɨɜɚɧɢɟɦ ɤ ɤɟɪɚɦɢɱɟɫɤɢɦ ɦɚɫɫɚɦ ɹɜɥɹɟɬɫɹ ɫɩɨɫɨɛɧɨɫɬɶ ɮɨɪɦɨɜɚɬɶɫɹ 
ɩɪɢ ɩɨɥɭɱɟɧɢɢ ɩɨɥɭɩɪɨɞɭɤɬɚ – ɫɵɪɰɨɜɵɯ ɝɪɚɧɭɥ. ȼ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɢɫɯɨɞɧɵɟ ɩɨɪɨɞɵ 
ɹɜɥɹɸɬɫɹ ɧɟɩɥɚɫɬɢɱɧɵɦɢ, ɫɵɪɶɟɜɵɟ ɤɨɦɩɨɡɢɰɢɢ ɤɨɪɪɟɤɬɢɪɨɜɚɥɢɫɶ ɞɨɛɚɜɤɨɣ 
ɩɥɚɫɬɢɮɢɤɚɬɨɪɚ (ɝɥɢɧɵ) ɜ ɤɨɥɢɱɟɫɬɜɟ 10–50 %. ɍɫɬɚɧɨɜɥɟɧɚ ɡɚɤɨɧɨɦɟɪɧɨɫɬɶ ɭɥɭɱɲɟɧɢɹ 
ɩɥɚɫɬɢɱɧɨɫɬɢ ɮɨɪɦɨɜɨɱɧɵɯ ɦɚɫɫ (3,8→10,2→17,5) ɜ ɪɹɞɭ ɫɨɞɟɪɠɚɧɢɹ ɞɨɛɚɜɤɢ 

http://www.mining-enc.ru/p/plagioklazy/
http://www.mining-enc.ru/l/labrador/
http://www.mining-enc.ru/a/andezit/
http://www.mining-enc.ru/a/albit/
http://www.mining-enc.ru/p/prenit/
http://www.mining-enc.ru/e1/epidot/
http://www.mining-enc.ru/c/coizit/
http://www.mining-enc.ru/k/karbonatity/
http://www.mining-enc.ru/p/pirokseny/
http://www.mining-enc.ru/a/avgit/
http://www.mining-enc.ru/a/amfiboly/
http://www.mining-enc.ru/o/olivin-/
http://www.mining-enc.ru/s/serpentin/
http://www.mining-enc.ru/p/psevdomorfoza/
http://www.mining-enc.ru/m/magnetit/
http://www.mining-enc.ru/t/titanomagnetit/
http://www.mining-enc.ru/l/lejkoksen-/


ɋɟɤɰɿɹ 2: Ɋɟɫɭɪɫɨɡɛɟɪɟɠɟɧɧɹ ɜ ɬɟɯɧɨɥɨɝɿʀ ɧɟɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ
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ɝɥɢɧɢɫɬɨɝɨ ɤɨɦɩɨɧɟɧɬɚ 10→30→50 % ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. Ɉɩɬɢɦɚɥɶɧɵɦ ɤɨɥɢɱɟɫɬɜɨɦ 
ɝɥɢɧɢɫɬɨɝɨ ɤɨɦɩɨɧɟɧɬɚ ɹɜɥɹɟɬɫɹ 30 %, ɱɬɨ ɩɨɡɜɨɥɢɥɨ ɤɥɚɫɫɢɮɢɰɢɪɨɜɚɬɶ ɤɟɪɚɦɢɱɟɫɤɭɸ 
ɦɚɫɫɭ ɤɚɤ ɭɦɟɪɟɧɧɨɩɥɚɫɬɢɱɧɭɸ ɢ ɬɟɦ ɫɚɦɵɦ ɨɛɟɫɩɟɱɢɬɶ ɩɪɨɰɟɫɫ ɝɪɚɧɭɥɢɪɨɜɚɧɢɹ ɜ 
ɚɝɪɟɝɚɬɟ ɛɚɪɚɛɚɧɧɨɝɨ ɬɢɩɚ. ɉɨɜɵɲɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ɝɥɢɧɵ ɧɟ ɹɜɥɹɟɬɫɹ ɰɟɥɟɫɨɨɛɪɚɡɧɵɦ, 
ɬɚɤ ɤɚɤ ɜ ɫɵɪɶɟɜɨɣ ɤɨɦɩɨɡɢɰɢɢ ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ 
ɩɨɪɨɞɵ.

ɉɪɢ ɩɪɢɝɨɬɨɜɥɟɧɢɢ ɦɚɫɫɵ ɜɚɪɶɢɪɨɜɚɥɨɫɶ ɫɨɞɟɪɠɚɧɢɟ ɤɚɪɛɢɞɚ ɤɪɟɦɧɢɹ, 
ɢɫɫɥɟɞɨɜɚɥɨɫɶ ɟɝɨ ɜɥɢɹɧɢɟ ɧɚ ɢɧɬɟɧɫɢɮɢɤɚɰɢɸ ɩɪɨɰɟɫɫɚ ɩɨɪɨɨɛɪɚɡɨɜɚɧɢɹ ɩɪɢ 
ɬɟɪɦɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɟ. Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɜɨɡɦɨɠɧɨɫɬɢ ɝɪɚɧɭɥɢɪɨɜɚɧɢɹ ɤɟɪɚɦɢɱɟɫɤɢɯ 
ɦɚɫɫ ɜ ɩɪɢɛɥɢɠɟɧɢɢ ɤ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɦ ɭɫɥɨɜɢɹɦ ɩɪɟɞɥɨɠɟɧɚ ɦɧɨɝɨɮɚɤɬɨɪɧɚɹ 
ɤɨɦɩɶɸɬɟɪɧɚɹ ɦɨɞɟɥɶ ɞɜɢɠɟɧɢɹ ɦɚɬɟɪɢɚɥɚ ɜɨ ɜɪɚɳɚɸɳɟɦɫɹ ɛɚɪɚɛɚɧɟ-ɝɪɚɧɭɥɹɬɨɪɟ, 
ɭɱɢɬɵɜɚɸɳɚɹ ɜɥɚɠɧɨɫɬɶ ɤɟɪɚɦɢɱɟɫɤɨɣ ɦɚɫɫɵ, ɱɚɫɬɨɬɭ ɜɪɚɳɟɧɢɹ ɛɚɪɚɛɚɧɚ ɢ ɥɢɧɟɣɧɭɸ 
ɫɤɨɪɨɫɬɶ ɚɝɪɟɝɚɬɨɜ ɩɨ ɟɝɨ ɪɚɞɢɭɫɭ, ɚ ɬɚɤɠɟ ɮɨɪɦɭ ɢ ɪɚɡɦɟɪ ɩɨɥɭɮɚɛɪɢɤɚɬɚ – ɫɵɪɰɨɜɵɯ 
ɝɪɚɧɭɥ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɯ ɞɥɹ ɩɨɫɥɟɞɭɸɳɟɣ ɬɟɪɦɨɨɛɪɚɛɨɬɤɢ.

ɋɬɚɞɢɹ ɨɛɠɢɝɚ ɹɜɥɹɟɬɫɹ ɧɚɢɛɨɥɟɟ ɜɚɠɧɨɣ ɢ ɨɬɜɟɬɫɬɜɟɧɧɨɣ, ɨɛɟɫɩɟɱɢɜɚɸɳɟɣ 
ɩɪɨɰɟɫɫɵ ɩɨɪɨɨɛɪɚɡɨɜɚɧɢɹ ɢ ɮɨɪɦɢɪɨɜɚɧɢɹ ɫɬɪɭɤɬɭɪɵ ɛɭɞɭɳɟɝɨ ɩɨɪɢɫɬɨɝɨ ɦɚɬɟɪɢɚɥɚ, 
ɩɨɷɬɨɦɭ ɧɚɦɢ ɜɵɩɨɥɧɟɧɵ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɬɟɦɩɟɪɚɬɭɪɧɨ-ɜɪɟɦɟɧɧɵɯ 
ɩɚɪɚɦɟɬɪɨɜ ɷɬɨɣ ɝɥɚɜɧɨɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɫɬɚɞɢɢ ɩɪɨɰɟɫɫɚ ɩɨɥɭɱɟɧɢɹ ɡɚɩɨɥɧɢɬɟɥɹ ɧɚ 
ɨɫɧɨɜɟ ɞɢɚɛɚɡɨɜɵɯ ɢ ɛɚɡɚɥɶɬɨɜɵɯ ɩɨɪɨɞ.

ɉɪɨɜɟɞɟɧɢɟ ɨɛɠɢɝɚ ɩɨ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ ɪɚɡɪɚɛɨɬɚɧɧɵɦ ɨɩɬɢɦɚɥɶɧɵɦ 
ɬɟɦɩɟɪɚɬɭɪɧɨ-ɜɪɟɦɟɧɧɵɦ ɩɚɪɚɦɟɬɪɚɦ ɨɛɟɫɩɟɱɢɥɨ ɧɟɨɛɯɨɞɢɦɵɣ ɤɨɦɩɥɟɤɫ ɮɢɡɢɤɨ-

ɯɢɦɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɩɨɥɭɱɟɧɧɵɯ ɩɨɪɢɫɬɵɯ ɡɚɩɨɥɧɢɬɟɥɟɣ (ɬɚɛɥɢɰɚ 2).
Ɍɚɛɥɢɰɚ 2 – Ɉɫɧɨɜɧɵɟ ɫɜɨɣɫɬɜɚ ɪɚɡɪɚɛɨɬɚɧɧɵɯ ɩɨɪɢɫɬɵɯ ɡɚɩɨɥɧɢɬɟɥɟɣ ɧɚ ɨɫɧɨɜɟ 
ɞɢɚɛɚɡɚ ɢ ɛɚɡɚɥɶɬɚ ɮɪɚɤɰɢɢ 14–16 ɦɦ 

ɋɜɨɣɫɬɜɚ Ɇɚɬɟɪɢɚɥ ɧɚ ɨɫɧɨɜɟ ɞɢɚɛɚɡɚ Ɇɚɬɟɪɢɚɥ ɧɚ ɨɫɧɨɜɟ ɛɚɡɚɥɶɬɚ
Ɉɛɴɟɦɧɚɹ ɩɥɨɬɧɨɫɬɶ, ɤɝ/ɦ3

400–450 310–320

ɇɚɫɵɩɧɚɹ ɩɥɨɬɧɨɫɬɶ, ɤɝ/ɦ3
180–200 230–245

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ, ȼɬ/ɦ·Ʉ 

0,110–0,112 0,08–0,09

Ɇɟɯɚɧɢɱɟɫɤɚɹ ɩɪɨɱɧɨɫɬɶ 
ɩɪɢ ɫɠɚɬɢɢ, Ɇɉɚ

2,1–2,2 1,9–2,0

ȼɨɞɨɩɨɝɥɨɳɟɧɢɟ, % 14,6–15,5 18–22

Ʉɨɷɮɮɢɰɢɟɧɬ ɜɫɩɭɱɢɜɚɧɢɹ 2,9–3,1 2,8–3,0

Ɍɟɦɩɟɪɚɬɭɪɚ ɨɛɠɢɝɚ,°C 1200±5 1180±5

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɜɟɞɟɧɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɭɫɬɚɧɨɜɥɟɧɚ ɜɡɚɢɦɨɫɜɹɡɶ 
ɯɢɦɢɤɨ-ɦɢɧɟɪɚɥɶɧɨɝɨ ɫɨɫɬɚɜɚ ɫɵɪɶɟɜɵɯ ɤɨɦɩɨɧɟɧɬɨɜ, ɢɯ ɤɚɱɟɫɬɜɟɧɧɨɝɨ ɢ 
ɤɨɥɢɱɟɫɬɜɟɧɧɨɝɨ ɫɨɞɟɪɠɚɧɢɹ, ɚ ɬɚɤɠɟ ɮɨɪɦɨɜɨɱɧɵɯ ɫɜɨɣɫɬɜ ɤɟɪɚɦɢɱɟɫɤɢɯ ɦɚɫɫ, ɱɬɨ 
ɹɜɥɹɟɬɫɹ ɤɪɢɬɟɪɢɚɥɶɧɨɣ ɨɫɧɨɜɨɣ ɧɚɩɪɚɜɥɟɧɧɨɝɨ ɫɢɧɬɟɡɚ ɩɨɪɢɫɬɵɯ ɦɚɬɟɪɢɚɥɨɜ ɫ 
ɡɚɞɚɧɧɵɦɢ ɮɢɡɢɤɨ-ɬɟɯɧɢɱɟɫɤɢɦɢ ɫɜɨɣɫɬɜɚɦɢ.

Ɋɚɡɪɚɛɨɬɚɧɧɵɟ ɦɚɬɟɪɢɚɥɵ ɧɚ ɨɫɧɨɜɟ  ɞɢɚɛɚɡɨɜ ɢ ɛɚɡɚɥɶɬɨɜ  ɦɨɝɭɬ 
ɦɧɨɝɨɮɭɧɤɰɢɨɧɚɥɶɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɜ ɤɚɱɟɫɬɜɟ ɡɚɩɨɥɧɢɬɟɥɹ ɥɟɝɤɢɯ 
ɛɟɬɨɧɨɜ, ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɵɯ ɡɚɫɵɩɨɤ, ɚ ɬɚɤɠɟ  ɞɥɹ ɬɟɩɥɨɢɡɨɥɹɰɢɢ ɢ ɡɜɭɤɨɢɡɨɥɹɰɢɢ ɩɨɥɨɜ ɢ 
ɩɟɪɟɤɪɵɬɢɣ  ɜ ɛɥɚɝɨɭɫɬɪɨɣɫɬɜɟ ɨɛɴɟɤɬɨɜ ɢɧɞɢɜɢɞɭɚɥɶɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ. 
Ʌɢɬɟɪɚɬɭɪɚ
1.Ȼɚɪɚɧɰɟɜɚ, ɋ.ȿ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɨɬɯɨɞɨɜ ɤɚɦɧɟɞɪɨɛɥɟɧɢɹ ɞɥɹ ɩɨɥɭɱɟɧɢɹ
ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɨɝɨ ɩɨɪɢɫɬɨɝɨ ɦɚɬɟɪɢɚɥɚ – ɤɪɢɬɟɪɢɣ ɭɥɭɱɲɟɧɢɹ ɷɤɨɥɨɝɢɱɟɫɤɨɣ
ɫɢɬɭɚɰɢɢ ɪɟɝɢɨɧɚ / ɋ.ȿ. Ȼɚɪɚɧɰɟɜɚ, ɘ.Ⱥ. Ʉɥɢɦɨɲ, Ⱥ.ɇ. ɉɨɡɧɹɤ // Ɍɟɯɧɨɥɨɝɢɹ – 2019:

ɦɚɬɟɪɢɚɥɵ ББII Ɇɟɠɞɭɧɚɪɨɞɧɨɣ ɧɚɭɱɧɨ-ɬɟɯɧɢɱɟɫɤɨɣ ɤɨɧɮɟɪɟɧɰɢɢ, ɝ.ɋɟɜɟɪɨɞɨɧɟɰɤ,
2019. – ɋ.98–100.
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MANUFACTURING OF HIGHLY POROUS MAGNESIUM-SUBSTITUTED 

HYDROXYAPATITE BIOCERAMICS VIA GEL-CASTING 

Shymanskaya H.N., PhD; Podsosonnaya A.D.
Belarusian State Technological University, Chemical Technology and Engineering Faculty, 

Minsk, Republic of Belarus 

The aim of this work is to development of compositions and technological parameters for the 

production of magnesium-substituted hydroxyapatite bioceramics by gel-casting, to establish the 

relationship between physicochemical properties of the synthesized materials, their structure and 

composition of initial mixture. In this study, agar-agar was used as gelling agent. 

The synthesis of magnesium-substituted hydroxyapatite was conducted using calcium nitrate 

tetrahydrate Ca(NO3)2·4H2O (chemically pure grade, GOST 4142); magnesium nitrate

hexahydrate Mg(NO3)2∙6ɇ2Ɉ (КЧКХвЭТМКХ РЫКНО, GЇ⸰⸱ 11088); КЦЦШЧТЮЦ СвНЫШРОЧ ЩСШЬЩСКЭО 
(NH4)2HPO4 (grade A, GOST 8515); ammonium hydroxide NH4OH (25 % NH3 in H2O, ultrapure 

grade, GOST 24147) and distilled water according to the following equation: 

(10–x)Ca(NO3)2 + xMg(NO3)2 +  6(NH4)2HPO4 + 8NH4OH  Ca(10–x)Mgx(PO4)6(OH)2 +

+ 20NH4NO3 + 6H2O (0.55 ≤  б ≤ 0.65).

The solution obtained by dissolving Ca (NO3)2·4H2O and Mg(NO3)2∙6ɇ2Ɉ ТЧ К ЛОКФОЫ аКЬ
added dropwise into a solution of (NH4)2HPO4 with constant stirring. By adding NH4OH, the pH 

of the solution was kept constant at 7–7.5 throughout the synthesis process. The synthesis was

МКЫЫТОН ШЮЭ КЭ 60 ºω. ⸱СО ЩЫОМТЩТЭКЭО КЧН ЭСО ЦШЭСОЫ ХТЪЮШЫ аОЫО МШШХОН НШаЧ ЭШ ЫШШЦ ЭОЦЩОЫКЭЮЫО 
and left for 7 days. The resulting precipitate was separated by filtration, washed with distilled water 

КЧН НЫТОН КЭ 80 ºω. PКЫticle size of obtained powder was between 5–10 μЦ (AЧКХвЬОЭЭО 22, 
Germany), X-ray phase analysis (diffractometer DRON-2, Russia) indicated hydroxyapatite 

Ca10(PO4)6(OH)2 КЧН 2ɋК3(PO4)2·ωКεР2(PO4)2 (Figure 1).

ɇ – hydroxyapatite Ca10(PO4)6(OH)2 (ICCD file 9-432);

M – 2ɋa3(PO4)2ᄷCaMg2(PO4)2 (ICCD file 20–348)

Figure 1 – X-ray diffraction pattern of the synthesized powder
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Prepared agar-КРКЫ ЬШХЮЭТШЧЬ аОЫО ЦТбОН аТЭС СвНЫШбвКЩКЭТЭО КЭ 60 °ω. RКЭТШ ШП 
magnesium-substituted hydroxyapatite/agar-agar was 17.1:1. The fluidity of the suspensions 

ranged between 15 and 16 s. The samples were prepared by gel-casting in plastic molds.  After 

ПЫООгТЧР, ЭСОв аОЫО ЫОЦШЯОН ПЫШЦ ЭСО ЦШХНЬ, НЫТОН КЭ 80 °ω, КЧН ПТЫОН КЭ 1100, 1150 КЧН 1200 °ɋ.  
The physical and chemical properties of the bioceramics sintering at 1100–1200 °ɋ аОЫО 

the following: water absorption – 24.8–114.7 %, apparent porosity – 38.5–76.7 %, bulk density – 

677–1643 kg/m
3
, compressive strength – 0.2–3.0 MPa. 

XRD study revealed that crystalline phases were represented by hydroxyapatite, 

2ɋК3(PO4)2·ωКεР2(PO4)2 КЧН ЭЫТМКХМТЮЦ ЩСШЬЩСКЭО β-Ca3(PO4)2 (Figure 2). The pore size was 

approximately 2–150 μЦ (FТРЮЫО 3). 
 

 
ɇ – hydroxyapatite Ca10(PO4)6(OH)2 (ICCD file 9-432); 

M – 2ɋa3(PO4)2·ωКεР2(PO4)2 (ICCD file 20–348); 

W – tricalcium phosphate β-Ca3(PO4)2 (ICCD file 9–169) 

Figure 2 – X-ray diffraction patterns of magnesium-substituted hydroxyapatite bioceramics 

 

                                      × 1000                                             × 2000 

  
Figure 3 – SEM micrographs of magnesium-substituted hydroxyapatite bioceramics 

 

Thus, the obtained porous material seem to be a promising bone substitution material.  
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ȺɇȺɅȱɁ ɆȿɌɈȾȱȼ ɍɌɂɅȱɁȺɐȱȲ ɒɅȺɆȱȼ ɋɈȾɈȼɈȽɈ ȼɂɊɈȻɇɂɐɌȼȺ 
Ɍɢɬɚɪɟɧɤɨ Ⱥ.Ɉ., ɫɬ. ɝɪ. ɌɇɊ-19ɞɦ, əɪɨɜɢɣ Є.ȼ., ɫɬ. ɝɪ. ɌɇɊ-19ɞɦ, , Ɉɠɟɪɟɞɨɜɚ Ɇ.Ⱥ. ɤ. 

ɬ. ɧ., ɞɨɰ., Ɂɭɛɰɨɜ Є.ȱ. ɤ. ɬ. ɧ., ɞɨɰ., ɒɨɪɨɯɨɜ Ɇ.Ɇ., ɚɫɩ., ɋɭɜɨɪɿɧ Ɉ.ȼ. ɞ. ɬ. ɧ., ɩɪɨɮ.
ɋɯɿɞɧɨɭɤɪɚʀɧɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɿɦ. ȼ. Ⱦɚɥɹ

Ⱥɤɬɭɚɥɶɧɿɫɬɶ: ɞɨɫɥɿɞɠɟɧɧɹ ɨɛɭɦɨɜɥɟɧɨ ɧɟɨɛɯɿɞɧɿɫɬɸ ɜɢɹɜɥɟɧɧɹ ɡɚɫɨɛɿɜ ɿ 
ɦɟɬɨɞɿɜ ɡɧɢɠɟɧɧɹ ɧɟɛɟɡɩɟɱɧɢɯ ɞɥɹ ɞɨɜɤɿɥɥɹ ɜɥɚɫɬɢɜɨɫɬɟɣ ɲɥɚɦɿɜ ɫɨɞɨɜɨɝɨ 
ɜɢɪɨɛɧɢɰɬɜɚ ɡ ɧɚɫɬɭɩɧɨɸ ʀɯ ɭɬɢɥɿɡɚɰɿєɸ.

Ɇɟɬɚ ɪɨɛɨɬɢ: ɨɛґɪɭɧɬɭɜɚɧɧɹ ɦɨɠɥɢɜɨɫɬɟɣ ɡɧɢɠɟɧɧɹ ɨɛ’єɦɿɜ ɧɟɛɟɡɩɟɱɧɢɯ ɞɥɹ 
ɧɚɜɤɨɥɢɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ ɜɥɚɫɬɢɜɨɫɬɟɣ ɲɥɚɦɿɜ ɫɨɞɨɜɨɝɨ ɜɢɪɨɛɧɢɰɬɜɚ ɡ ɩɨɞɚɥɶɲɨɸ 
ʀɯ ɭɬɢɥɿɡɚɰɿєɸ. 

ȼ ɬɟɩɟɪɿɲɧɿɣ ɱɚɫ ɩɪɨɛɥɟɦɚ ɡɚɛɪɭɞɧɟɧɧɹ ɩɨɜɟɪɯɧɟɜɢɯ ɿ ɩɿɞɡɟɦɧɢɯ ɜɨɞ ɫɬɨɤɚɦɢ 
ɩɪɨɦɢɫɥɨɜɢɯ ɩɿɞɩɪɢєɦɫɬɜ ɝɨɫɬɪɨ ɫɬɨʀɬɶ ɭ ɜɫɶɨɦɭ ɫɜɿɬɿ. ȼ ɧɚɲɿɣ ɤɪɚʀɧɿ ɳɨɪɿɱɧɨ ɞɨ 
ɩɨɜɟɪɯɧɟɜɢɯ ɜɨɞɧɢɯ ɨɛ’єɤɬɿɜ ɫɤɢɞɚєɬɶɫɹ ɩɪɢɛɥɢɡɧɨ 50 ɦ3

 ɫɬɿɱɧɢɯ ɜɨɞ. Ⱦɨ ɧɚɣɛɿɥɶɲ 
ɟɤɨɥɨɝɿɱɧɨ ɧɟɛɟɡɩɟɱɧɢɯ ɨɛ’єɤɬɿɜ ɯɿɦɿɱɧɨʀ ɩɪɨɦɢɫɥɨɜɨɫɬɿ ɜɿɞɧɨɫɹɬɶɫɹ ɩɿɞɩɪɢєɦɫɬɜɚ ɩɨ 
ɜɢɪɨɛɧɢɰɬɜɭ ɤɚɥɶɰɢɧɨɜɚɧɨʀ ɫɨɞɢ ɚɦɿɚɱɧɢɦ ɫɩɨɫɨɛɨɦ (ɦɟɬɨɞ ɋɨɥɶɜɟ). ɉɪɢɛɥɢɡɧɨ 80 % 
ɭɫɿєʀ ɤɚɥɶɰɢɧɨɜɚɧɨʀ ɫɨɞɢ, ɳɨ ɜɢɪɨɛɥɹєɬɶɫɹ ɭ ɫɜɿɬɿ, ɨɞɟɪɠɭɸɬɶ ɰɢɦ ɫɩɨɫɨɛɨɦ .

Ɂɝɿɞɧɨ ɡɚɝɚɥɶɧɨɩɪɢɣɧɹɬɢɦ ɧɨɪɦɚɦ ɧɚ ɨɞɧɭ ɬɨɧɧɭ ɜɢɪɨɛɥɟɧɨʀ ɤɚɥɶɰɢɧɨɜɚɧɨʀ 
ɫɨɞɢ ɡɚ ɦɟɬɨɞɨɦ ɋɨɥɶɜɟ ɭɬɜɨɪɸєɬɶɫɹ ɛɥɢɡɶɤɨ 9-10 ɦ3

 ɞɢɫɬɢɥɶɨɜɚɧɨʀ ɪɿɞɢɧɢ, ɹɤɿ
ɫɤɢɞɚɥɢɫɶ ɜ ɬɚɤ ɡɜɚɧɿ «Ȼɿɥɿ ɦɨɪɹ», ɳɨ ɦɿɫɬɹɬɶ ɭ ɫɜɨєɦɭ ɫɤɥɚɞɿ ɿɨɧɢ ωК2+ 

, Na
+
 ɬɚ ωХ-

 ɭ 
ɜɢɝɥɹɞɿ ωКωХ2 ɬɚ ІКωХ, ɦɚɫɨɜɚ ɱɚɫɬɤɚ ɹɤɢɯ ɫɤɥɚɞɚє 98% ɿ ɛɥɢɡɶɤɨ 250-300 ɤɝ ɬɜɟɪɞɨɝɨ 
ɨɫɚɞɭ, ɳɨ ɦɿɫɬɢɬɶ ɭ ɫɜɨєɦɭ ɫɤɥɚɞɿ ωКωШ3, Ca(OH)2, CaSo4, ɦɚɫɨɜɚ ɱɚɫɬɤɚ ɹɤɨɝɨ ɫɤɥɚɞɚє 
ɛɥɢɡɶɤɨ 80%, ɚ ɬɚɤɨɠ ⸰ТЇ2, MgO, Al2O3 [1]. ɐɿ «Ȼɿɥɿ ɦɨɪɹ» ɧɟɝɚɬɢɜɧɨ ɜɩɥɢɜɚɸɬɶ ɧɚ
ґɪɭɧɬ, ɩɨɜɟɪɯɧɟɜɿ ɜɨɞɨɣɦɢ, ɳɨ ɩɪɢɥɹɝɚɸɬɶ ɞɨ ɧɢɯ ɬɚ ɩɿɞɡɟɦɧɿ ɜɨɞɢ. Ɂɛɟɪɟɠɟɧɧɹ ɣ 
ɭɬɢɥɿɡɚɰɿɹ ɜɟɥɢɱɟɡɧɢɯ ɤɿɥɶɤɨɫɬɟɣ ɬɜɟɪɞɢɯ ɬɚ ɪɿɞɤɢɯ ɜɿɞɯɨɞɿɜ ɫɨɞɨɜɨɝɨ ɜɢɪɨɛɧɢɰɬɜɚ, ɳɨ 
ɧɚɤɨɩɢɱɭɸɬɶɫɹ, є ɜɚɠɥɢɜɨɸ ɟɤɨɥɨɝɿɱɧɨɸ ɩɪɨɛɥɟɦɨɸ.

ɇɚ ɫɶɨɝɨɞɧɿ Ʌɢɫɢɱɚɧɫɶɤɢɣ ɫɨɞɨɜɢɣ ɡɚɜɨɞ ɧɟ ɩɪɚɰɸє, ɚɥɟ ɣɨɝɨ ɧɚɤɨɩɢɱɭɜɚɱɿ 
ɿɫɧɭɸɬɶ ɣ ɹɜɥɹɸɬɶ ɫɨɛɨɸ ɤɨɦɩɥɟɤɫ ɝɿɞɪɨɬɟɯɧɿɱɧɢɯ ɫɩɨɪɭɞ ɡɚɝɚɥɶɧɨɸ ɩɥɨɳɟɸ 177,6 ɝɚ 
ɳɨ ɫɤɥɚɞɚɸɬɶɫɹ ɡ ɱɨɬɢɪɶɨɯ ɜɿɞɫɿɤɿɜ ɞɜɚ ɡ ɹɤɢɯ ɟɤɫɩɥɭɚɬɭɜɚɥɢɫɹ ɛɟɡ ɡɚɯɢɫɬɭ ґɪɭɧɬɿɜ ɿ,
ɜɿɞɩɨɜɿɞɧɨ, ґɪɭɧɬɨɜɢɯ ɜɨɞ ɜɿɞ ɡɚɛɪɭɞɧɟɧɧɹ ɩɪɨɦɢɫɥɨɜɢɦɢ ɫɬɨɤɚɦɢ ɛɿɥɶɲɟ 80 ɪɨɤɿɜ Д1Ж.
Ɉɫɧɨɜɧɢɦɢ ɡɚɛɪɭɞɧɸɸɱɢɦɢ ɤɨɦɩɨɧɟɧɬɚɦɢ ɩɿɞɡɟɦɧɢɯ ɜɨɞ ɧɚ ɨɩɢɫɭɜɚɧɿɣ ɩɥɨɳɿ, ɡɚ 
ɪɟɡɭɥɶɬɚɬɚɦɢ ɩɪɨɜɟɞɟɧɢɯ ɧɚɦɢ ɞɨɫɥɿɞɠɟɧɶ, є ɫɩɨɥɭɤɢ ɯɥɨɪɭ, ɚɦɨɧɿɸ, ɡɚɥɿɡɚ,

ɤɨɧɰɟɧɬɪɚɰɿɹ ɹɤɢɯ ɜ ɞɟɫɹɬɤɢ ɿ ɫɨɬɧɿ ɪɚɡɿɜ ɩɟɪɟɜɢɳɭɸɬɶ ɦɚɤɫɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɿ 
ɤɨɧɰɟɧɬɪɚɰɿʀ (ɬɚɛɥɢɰɹ 1).

Ɍɚɛɥɢɰɹ 1 - ɋɤɥɚɞ ɲɥɚɦɭ ɡ ɧɚɤɨɩɢɱɭɜɚɱɚ Ʌɢɫɢɱɚɧɫɶɤɨɝɨ ɫɨɞɨɜɨɝɨ ɡɚɜɨɞɭ. 

№ 
ɩɪɨɛɢ

Ƚɥɢɛɢɧɚ 
ɜɿɞɛɨɪɭ 
ɩɪɨɛɢ, ɦ

ɋɤɥɚɞ, % ɦɚɫ

ɋɚ2+
Mg

2+
Fe

3+ ɋl
-

SɈ4
2-

NH4
+ ɇɟ ɪɨɡɱɢɧɧɿ 

ɞɨɦɿɲɤɢ ȼɨɥɨɝɚ

1 ɩɨɜɟɪɯɧɹ 31,7 1,3 0,28 0,47 1,33 <0,1 9,2 12 

2 1 31,7 1,2 0,21 0,48 1,36 <0,1 6,3 14 

3 1,5 28,3 0,9 ɧɟ ɜɢɡɧ. 0,5 1,81 <0,1 4,5 18 

4 3 24,2 0,7 ɧɟ ɜɢɡɧ. 0,51 ɧɟ ɜɢɡɧ. 0,8 2,1 29 

5 3,5 22,1 0,6 0,16 0,58 4,21 1,3 1,6 47 
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Ɍɜɟɪɞɢɣ ɡɚɥɢɲɨɤ ɞɢɫɬɢɥɶɨɜɚɧɨʀ ɪɿɞɢɧɢ (ɞɢɫɬɢɥɶɨɜɚɧɢɣ ɲɥɚɦ) ɭ ɫɭɯɨɦɭ ɜɢɝɥɹɞɿ 
ɹɜɥɹє ɫɨɛɨɸ ɦɚɫɭ ɳɿɥɶɧɿɫɬɸ ɛɥɢɡɶɤɨ 970 ɤɝ/ɦ3, ɳɨ ɧɚ 70-80 % ɫɤɥɚɞɚєɬɶɫɹ ɡ ɱɚɫɬɨɤ 
ɪɨɡɦɿɪɨɦ 0,1-0,2 ɦɦ. ɇɚɜɟɞɟɧɚ ɬɟɯɧɿɱɧɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɜɿɞɯɨɞɿɜ ɜɤɚɡɭє ɧɚ ɩɪɢɧɰɢɩɨɜɭ 
ɦɨɠɥɢɜɿɫɬɶ ɨɞɟɪɠɚɧɧɹ ɜ'ɹɠɭɱɢɯ ɦɚɬɟɪɿɚɥɿɜ ɧɚ ɣɨɝɨ ɨɫɧɨɜɿ. ɉɪɢ ɰɶɨɦɭ ɧɟɞɨɫɬɚɱɚ ɭ 
ɞɢɫɬɢɥɶɨɜɚɧɨɦɭ ɲɥɚɦɿ ɤɪɟɦɧɟɡɟɦɢɫɬɨɝɨ ɤɨɦɩɨɧɟɧɬɚ ɜɢɦɚɝɚє ɣɨɝɨ ɤɨɦɩɟɧɫɚɰɿʀ, 
ɧɚɩɪɢɤɥɚɞ, ɤɜɚɪɰɨɜɢɦ ɩɿɫɤɨɦ. Ɍɚɤɨɠ є ɦɨɠɥɢɜɿɫɬɶ ɜɢɤɨɪɢɫɬɚɧɧɹ ɲɥɚɦɿɜ ɫɨɞɨɜɨɝɨ 
ɜɢɪɨɛɧɢɰɬɜɚ ɜ ɫɤɥɚɞɿ ɛɭɞɿɜɟɥɶɧɢɯ ɦɚɬɟɪɿɚɥɿɜ, ɚɥɟ ʀɯ ɜɢɤɨɪɢɫɬɚɧɧɹ ɨɛɦɟɠɟɧɟ: 
ɬɢɤɫɨɬɪɨɩɧɢɦɢ ɜɥɚɫɬɢɜɨɫɬɹɦɢ ɦɚɬɟɪɿɚɥɭ, ɦɚɥɢɦ ɪɨɡɦɿɪɨɦ ɱɚɫɬɢɧɨɤ, ɧɚɹɜɧɿɫɬɸ 
ɡɚɥɢɲɤɨɜɢɯ ɯɥɨɪɢɞɿɜ ɿ ɦɿɧɥɢɜɿɫɬɸ ɣɨɝɨ ɫɤɥɚɞɭ Д2Ж.

ɇɚ ɫɶɨɝɨɞɧɿ ɭ ɋɜɿɬɿ ɪɨɡɪɨɛɥɟɧɿ ɪɿɡɧɿ ɜɚɪɿɚɧɬɢ ɬɟɯɧɨɥɨɝɿʀ ɜ'ɹɠɭɱɢɯ ɦɚɬɟɪɿɚɥɿɜ ɧɚ 
ɨɫɧɨɜɿ ɞɢɫɬɢɥɶɨɜɚɧɢɯ ɲɥɚɦɿɜ ɫɨɞɨɜɢɯ ɜɢɪɨɛɧɢɰɬɜ. ȼɿɞɩɨɜɿɞɧɨ ɞɨ ɧɚɣɩɪɨɫɬɿɲɢɯ ɡ ɧɢɯ 
ɞɢɫɬɢɥɶɨɜɚɧɢɣ ɲɥɚɦ, ɜɨɥɨɝɿɫɬɶ ɹɤɨɝɨ ɫɬɚɧɨɜɢɬɶ 25-30%, ɜɿɞɛɢɪɚɸɬɶ ɡɿ 
ɲɥɚɦɨɧɚɤɨɩɢɱɭɜɚɱɚ, ɩɿɞɫɭɲɭɸɬɶ ɿ ɩɨɬɿɦ ɩɨɞɪɿɛɧɸɸɬɶ ɿɡ ɤɜɚɪɰɨɜɢɦ ɩɿɫɤɨɦ (82,2-86,3

% ⸰ɿɈ2) ɭ ɤɭɥɶɨɜɨɦɭ ɦɥɢɧɿ. Ɉɞɟɪɠɭɜɚɧɢɣ ɩɪɢ ɰɶɨɦɭ ɩɪɨɞɭɤɬ ɹɜɥɹє ɫɨɛɨɸ 
ɛɟɡɤɥɿɧɤɟɪɧɢɣ ɜ'ɹɠɭɱɢɣ ɦɚɬɟɪɿɚɥ ɚɜɬɨɤɥɚɜɧɨɝɨ ɬɜɟɪɞɿɧɧɹ ɡ ɞɨɫɢɬɶ ɫɤɥɚɞɧɢɦ ɯɿɦɿɱɧɢɦ 
ɫɤɥɚɞɨɦ.

Ɉɞɧɚɤ ɩɪɢɫɭɬɧɿɫɬɶ ɭ ɩɟɪɟɪɨɛɥɸɜɚɧɢɯ ɜɿɞɯɨɞɚɯ ɫɨɞɨɜɨɝɨ ɜɢɪɨɛɧɢɰɬɜɚ ɬɚɤɢɯ 
ɟɮɟɤɬɢɜɧɢɯ ɦɿɧɟɪɚɥɿɡɚɬɨɪɿɜ, ɹɤ ɋɚɋ12 ɿ CaSO4, ɫɩɪɢɹє ɡɧɚɱɧɿɣ ɿɧɬɟɧɫɢɮɿɤɚɰɿʀ ɩɪɨɰɟɫɿɜ 
ɦɿɧɟɪɚɥɨɭɬɜɨɪɟɧɧɹ ɩɿɞ ɱɚɫ ɜɢɩɚɥɭ. ɉɪɨɞɭɤɬɨɦ ɜɢɩɚɥɭ є ɫɿɪɢɣ ɫɢɩɭɱɢɣ ɦɚɬɟɪɿɚɥ ɡ 
ɪɨɡɦɿɪɚɦɢ ɡɟɪɟɧ 1-2 ɦɦ. Ƀɨɝɨ ɨɯɨɥɨɞɠɭɸɬɶ ɭ ɛɚɪɚɛɚɧɧɨɦɭ ɯɨɥɨɞɢɥɶɧɢɤɭ ɞɨ 90 °ɋ ɿ 
ɜɿɞɩɪɚɜɥɹɸɬɶ ɧɚ ɫɤɥɚɞ ɝɨɬɨɜɨʀ ɩɪɨɞɭɤɰɿʀ. ɇɚ ɨɫɧɨɜɿ ɨɞɟɪɠɭɜɚɧɢɯ ɧɚ 
ɋɬɟɪɥɢɬɚɦɚɤɫɶɤɨɦɭ ɡɚɜɨɞɿ ɜ'ɹɡɤɢɯ ɛɭɞɿɜɟɥɶɧɢɯ ɦɚɬɟɪɿɚɥɿɜ ɨɪɝɚɧɿɡɨɜɚɧɟ ɜɢɪɨɛɧɢɰɬɜɨ 
ɫɢɥɿɤɚɬɧɨʀ ɰɟɝɥɢ ɡɚ ɬɪɚɞɢɰɿɣɧɨɸ (ɹɤ ɩɪɢ ɜɢɤɨɪɢɫɬɚɧɧɿ ɜɚɩɧɚ) ɬɟɯɧɨɥɨɝɿєɸ [2].

ɇɚɹɜɧɢɣ ɜɢɪɨɛɧɢɱɢɣ ɞɨɫɜɿɞ ɜɤɚɡɭє ɧɚ ɟɮɟɤɬɢɜɧɿɫɬɶ ɭɬɢɥɿɡɚɰɿʀ ɞɢɫɬɢɥɶɨɜɚɧɢɯ 
ɲɥɚɦɿɜ ɫɨɞɨɜɢɯ ɜɢɪɨɛɧɢɰɬɜ ɹɤ ɫɢɪɨɜɢɧɢ ɞɥɹ ɜɢɪɨɛɧɢɰɬɜɚ ɛɟɡɰɟɦɟɧɬɧɢɯ ɜ'ɹɠɭɱɢɯ 
ɦɚɬɟɪɿɚɥɿɜ. ɉɨɪɹɞ ɡ ɩɟɪɟɪɚɯɨɜɚɧɢɦɢ ɧɚɩɪɹɦɤɚɦɢ ɭɬɢɥɿɡɚɰɿʀ ɞɢɫɬɢɥɶɨɜɚɧɢɯ ɲɥɚɦɿɜ 
ɫɨɞɨɜɢɯ ɜɢɪɨɛɧɢɰɬɜ ɩɟɪɫɩɟɤɬɢɜɧɢɦ ɜɜɚɠɚɸɬɶ ʀɯɧє ɜɢɤɨɪɢɫɬɚɧɧɹ ɞɥɹ ɡɚɦɿɧɢ ɰɟɦɟɧɬɭ ɭ 
ɜɢɪɨɛɧɢɰɬɜɚɯ ɚɫɮɚɥɶɬɨɛɟɬɨɧɿɜ, ɚ ɬɚɤɨɠ ɹɤ ɩɪɢɫɤɨɪɸɜɚɱ ɬɜɟɪɞɿɧɧɹ ɚɡɛɟɫɬɨɰɟɦɟɧɬɧɢɯ 
ɜɢɪɨɛɿɜ, ɦɚɬɟɪɿɚɥɭ ɞɥɹ ɩɨɤɪɢɬɬɹ ґɪɭɧɬɨɜɢɯ ɞɨɪɿɝ Д2, 3]. ȼɪɚɯɨɜɭɸɱɢ ɧɟɡɧɚɱɧɭ ɱɚɫɬɤɭ 
ɧɟɪɨɡɱɢɧɧɢɯ ɞɨɦɿɲɨɤ, ɫɩɨɥɭɤ Fe

3+
, ɋl

-
, SɈ4

2-
 ɬɚ NH

4+
 ɬɚɤɢɣ ɬɟɯɧɨɝɟɧɧɢɣ ɜɿɞɯɿɞ ɦɨɠɟ 

ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢɫɶ ɹɤ ɫɢɪɨɜɢɧɚ ɞɥɹ ɜɢɪɨɛɧɢɰɬɜɚ ɯɿɦɿɱɧɨ ɨɫɚɞɠɟɧɨʀ ɤɪɟɣɞɢ ɞɥɹ 
ɬɟɯɧɿɱɧɨɝɨ ɜɢɤɨɪɢɫɬɚɧɧɹ, ɩɪɨɬɢɨɠɟɥɟɞɧɢɯ ɡɚɫɨɛɿɜ ɬɚ ɬɟɯɧɿɱɧɨɝɨ ɧɿɬɪɚɬɭ ɤɚɥɶɰɿɸ. 
ɑɢɫɟɥɶɧɟ ɡɧɚɱɟɧɧɹ ɪɇ ɜɨɞɧɨʀ ɜɢɬɹɠɤɢ ɡɿ ɲɥɚɦɭ ɡ ɩɨɜɟɪɯɧɿ ɫɬɚɧɨɜɢɬɶ 8,5 – 9, ɚ ɧɚ 
ɝɥɢɛɢɧɿ ɜɿɞ 1,5 ɡɪɨɫɬɚє ɞɨ 10,8 – 11,5, ɳɨ ɫɜɿɞɱɢɬɶ ɩɪɨ ɧɚɹɜɧɿɫɬɶ ɚɤɬɢɜɧɨʀ ɋɚɈ ɬɚ 
ɞɨɡɜɨɥɹє ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ʀʀ ɞɥɹ ɩɿɞɥɭɝɨɜɭɜɚɧɧɹ ɫɟɪɟɞɨɜɢɳ, ɧɚɩɪɢɤɥɚɞ ɩɪɢ 
ɪɟɚɝɟɧɬɧɨɦɭ ɨɱɢɳɟɧɧɿ Cr

6+
- ɜɦɿɫɧɢɯ ɫɬɿɱɧɢɯ ɜɨɞ. 

Ɍɚɤɢɦ ɱɢɧɨɦ, ɧɚɭɤɨɜɨ-ɬɟɯɧɿɱɧɟ ɡɚɜɞɚɧɧɹ ɩɨ ɡɧɢɠɟɧɧɸ ɧɟɝɚɬɢɜɧɨʀ ɞɿʀ ɧɚ ɞɨɜɤɿɥɥɹ 
ɧɚɤɨɩɢɱɟɧɢɯ ɜɿɞɯɨɞɿɜ ɜɢɪɨɛɧɢɰɬɜɚ ɤɚɥɶɰɢɧɨɜɚɧɨʀ ɫɨɞɢ є ɞɭɠɟ ɚɤɬɭɚɥɶɧɢɦ. ɍ ɡɜ'ɹɡɤɭ ɡ 
ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɜɟɥɢɤɢɯ ɨɛɫɹɝɿɜ ɦɿɧɟɪɚɥɶɧɨʀ ɫɢɪɨɜɢɧɢ ɛɭɞɿɜɟɥɶɧɚ ɬɚ ɯɿɦɿɱɧɚ ɝɚɥɭɡɿ 
ɩɪɨɦɢɫɥɨɜɨɫɬɿ є ɩɟɪɫɩɟɤɬɢɜɧɢɦ ɫɩɨɠɢɜɚɱɟɦ ɜɬɨɪɢɧɧɢɯ ɪɟɫɭɪɫɿɜ ɫɬɚɛɿɥɶɧɨʀ ɹɤɨɫɬɿ.
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ɋɯɿɞɧɨɭɤɪɚʀɧɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɿɦɟɧɿ ȼɨɥɨɞɢɦɢɪɚ Ⱦɚɥɹ  
əɤɿɫɬɶ ɚɬɦɨɫɮɟɪɧɨɝɨ ɩɨɜɿɬɪɹ ɦɿɫɬɚ ɋєɜєɪɨɞɨɧɟɰɶɤ ɡɚɡɧɚɜɚɥɚ ɡɦɿɧ ɡɚ ɨɫɬɚɧɧє 

ɞɟɫɹɬɢɪɿɱɱɹ. ȱɧɞɟɤɫ ɡɚɛɪɭɞɧɟɧɧɹ ɚɬɦɨɫɮɟɪɢ ɩɚɞɚɜ ɡ 10,1 ɭ 2011 ɪ., ɞɨ 6,4 ɭ 2014 ɪ. ɬɚ ɞɨ 
5,6 ɭ 2019 ɪ. Ɂɚ ɰɟɣ ɱɚɫ ɡɦɿɧɸɜɚɥɚɫɶ ɩɪɨɦɢɫɥɨɜɚ ɿɧɮɪɚɫɬɪɭɤɬɭɪɚ, ɧɟɛɟɡɩɟɱɧɿ 
ɩɿɞɩɪɢєɦɫɬɜɚ ɫɤɨɪɨɱɭɜɚɥɢ ɫɜɨʀ ɩɨɬɭɠɧɨɫɬɿ ɚɛɨ ɡɨɜɫɿɦ ɩɪɢɩɢɧɹɥɢ ɞɿɹɥɶɧɿɫɬɶ, ɧɚɬɨɦɿɫɬɶ 
ɜɢɧɢɤɚɥɢ ɧɨɜɿ ɜɢɪɨɛɧɢɰɬɜɚ – ɞɠɟɪɟɥɚ ɜɢɤɢɞɿɜ ɬɨɤɫɢɱɧɢɯ ɪɟɱɨɜɢɧ, ɧɟ ɦɟɧɲ ɲɤɿɞɥɢɜɢɯ 
ɬɚ ɧɟɛɟɡɩɟɱɧɢɯ. Ʉɿɥɶɤɿɫɬɶ ɚɜɬɨɬɪɚɧɫɩɨɪɬɭ ɜ ɦɿɫɬɿ ɡɛɿɥɶɲɢɥɚɫɹ ɛɚɝɚɬɨɤɪɚɬɧɨ. Ɂɪɨɫɥɚ 
ɤɿɥɶɤɿɫɬɶ ɜɢɤɨɪɢɫɬɨɜɭɜɚɧɢɯ ɬɜɟɪɞɨɩɚɥɢɜɧɢɯ ɤɨɬɥɿɜ (ɩɿɞɩɪɢєɦɫɬɜɚɦɢ ɪɿɡɧɢɯ ɮɨɪɦ 
ɜɥɚɫɧɨɫɬɿ), ɨɫɧɨɜɧɢɦɢ ɤɨɦɩɨɧɟɧɬɚɦɢ ɜɢɤɢɞɿɜ ɹɤɢɯ є ɨɤɫɢɞɢ ɚɡɨɬɭ, ɨɤɫɢɞɢ ɫɿɪɤɢ, 
ɨɤɫɢɞɢ ɜɭɝɥɟɰɸ, ɩɢɥ ɬɚ ɤɚɧɰɟɪɨɝɟɧɢ (ɮɨɪɦɚɥɶɞɟɝɿɞ, ɛɟɧɡ(ɚ)ɩɿɪɟɧ ɬɨɳɨ). ɉɨɫɬɭɩɨɜɨ 
ɡɦɿɧɸɸɬɶɫɹ ɤɥɿɦɚɬɢɱɧɿ ɭɦɨɜɢ – ɩɿɞɜɢɳɭєɬɶɫɹ ɬɟɦɩɟɪɚɬɭɪɚ ɩɨɜɿɬɪɹ, ɤɨɪɟɤɬɭɸɬɶɫɹ 
ɧɚɩɪɹɦɤɢ ɩɚɧɭɸɱɢɯ ɜɿɬɪɿɜ, ɫɩɨɫɬɟɪɿɝɚɸɬɶɫɹ ɤɨɥɢɜɚɧɧɹ ɜ ɤɿɥɶɤɨɫɬɿ ɨɩɚɞɿɜ. 

Ȼɟɡɩɨɫɟɪɟɞɧɶɨ ɚɛɨ ɨɩɨɫɟɪɟɞɤɨɜɚɧɨ ɧɚ ɡɞɨɪɨɜ’ɹ ɥɸɞɢɧɢ ɜɩɥɢɜɚє ɛɚɝɚɬɨ ɮɚɤɬɨɪɿɜ, 
ɚɥɟ ɧɚɣɛɿɥɶɲɟ – ɚɬɦɨɫɮɟɪɧɟ ɩɨɜɿɬɪɹ [1], ɚ ɫɚɦɟ ɡɚɛɪɭɞɧɸɸɱɿ ɞɨɦɿɲɤɢ ɜ ɣɨɝɨ ɫɤɥɚɞɿ. ɍ 
ɫɭɱɚɫɧɨɦɭ ɫɜɿɬɿ ɚɞɚɩɬɚɰɿɹ ɨɪɝɚɧɿɡɦɭ ɞɨ ɲɜɢɞɤɨ ɦɿɧɥɢɜɢɯ ɡɨɜɧɿɲɧɿɯ ɱɢɧɧɢɤɿɜ є 
ɜɚɠɥɢɜɨɸ ɫɤɥɚɞɨɜɨɸ ɮɨɪɦɭɜɚɧɧɹ ɡɞɨɪɨɜ'ɹ. Ɂɚɛɪɭɞɧɟɧɧɹ ɩɨɜɿɬɪɹɧɨɝɨ ɫɟɪɟɞɨɜɢɳɚ 

ɬɨɤɫɢɱɧɢɦɢ ɪɟɱɨɜɢɧɚɦɢ ɦɨɠɟ ɜɢɤɥɢɤɚɬɢ ɪɨɡɜɢɬɨɤ ɡɚɩɚɥɶɧɢɯ ɬɚ ɚɥɟɪɝɿɱɧɢɯ ɪɟɚɤɰɿɣ ɿ 
ɫɬɚɬɢ ɩɪɢɱɢɧɨɸ ɡɚɯɜɨɪɸɜɚɧɶ ɞɢɯɚɥɶɧɨʀ ɬɚ ɿɦɭɧɧɨʀ ɫɢɫɬɟɦ [2]. ɋɚɦɟ ɭ ɨɫɿɧɧɶɨ-ɡɢɦɨɜɢɣ 
ɩɟɪɿɨɞ ɡɪɨɫɬɚє ɤɿɥɶɤɿɫɬɶ ɡɜɟɪɧɟɧɶ ɧɚɫɟɥɟɧɧɹ ɞɨ ɚɦɛɭɥɚɬɨɪɿɣ ɡ ɩɪɨɛɥɟɦɚɦɢ ɨɪɝɚɧɿɜ 
ɞɢɯɚɧɧɹ ɬɚ ɿɧɮɟɤɰɿɣɧɢɦɢ ɯɜɨɪɨɛɚɦɢ. ȼ ɰɟɣ ɱɚɫ ɪɢɡɢɤɢ ɬɪɢɜɚɥɨɝɨ (ɯɪɨɧɿɱɧɨɝɨ) ɜɩɥɢɜɭ, 

ɳɨ ɩɪɨɹɜɥɹɸɬɶɫɹ ɩɪɢ ɧɚɤɨɩɢɱɟɧɧɿ ɞɨɫɬɚɬɧɶɨʀ ɞɥɹ ɰɶɨɝɨ ɞɨɡɢ, ɭ ɪɨɫɬɿ ɧɟɫɩɟɰɢɮɿɱɧɨʀ 
ɩɚɬɨɥɨɝɿʀ, ɡɧɢɠɟɧɧɿ ɿɦɭɧɧɨɝɨ ɫɬɚɬɭɫɭ ɡɪɨɫɬɚɸɬɶ. Ɂɚ ɞɚɧɢɦɢ ȼɈɈɁ ɛɥɢɡɶɤɨ 7% 
ɫɦɟɪɬɧɨɫɬɿ ɫɟɪɟɞ ɦɿɫɶɤɨɝɨ ɧɚɫɟɥɟɧɧɹ, ɳɨ ɩɪɨɠɢɜɚє ɧɚ ɧɚɣɛɿɥɶɲ ɡɚɛɪɭɞɧɟɧɢɯ 
ɬɟɪɢɬɨɪɿɹɯ, ɨɛɭɦɨɜɥɟɧɨ ɜɩɥɢɜɨɦ ɡɚɛɪɭɞɧɟɧɨɝɨ ɚɬɦɨɫɮɟɪɧɨɝɨ ɩɨɜɿɬɪɹ.  

ɍ ɡɚɡɧɚɱɟɧɢɣ ɩɟɪɿɨɞ ɉɪȺɌ «ɋєɜєɪɨɞɨɧɟɰɶɤɟ ɨɛ’єɞɧɚɧɧɹ Ⱥɡɨɬ» ɜɿɞɧɨɜɢɥɨ 
ɜɢɩɭɫɤ ɚɦɿɚɤɭ, ɧɿɬɪɚɬɧɨʀ ɤɢɫɥɨɬɢ ɬɚ ɦɿɧɟɪɚɥɶɧɢɯ ɞɨɛɪɢɜ (ɤɚɪɛɚɦɿɞ, ɚɦɿɚɱɧɚ ɫɟɥɿɬɪɚ), ɰɿ 
ɜɢɪɨɛɧɢɰɬɜɚ ɦɚɸɬɶ ɫɬɚɰɿɨɧɚɪɧɿ ɞɠɟɪɟɥɚ ɜɢɤɢɞɭ ɲɤɿɞɥɢɜɢɯ ɪɟɱɨɜɢɧ ɪɿɡɧɨɝɨ ɫɬɭɩɟɧɹ 
ɬɨɤɫɢɱɧɨɫɬɿ. Ⱦɨ ɬɨɝɨ ɠ ɭ ɨɩɚɥɸɜɚɥɶɧɢɣ ɫɟɡɨɧ ɮɭɧɤɰɿɨɧɭє ɋєɜєɪɨɞɨɧɟɰɶɤɚ Ɍȿɐ, ɳɨ 
ɞɨɞɚє ɧɚɜɚɧɬɚɠɟɧɧɹ ɧɚ ɩɨɜɿɬɪɹɧɟ ɫɟɪɟɞɨɜɢɳɟ. ɓɨɛ ɨɰɿɧɢɬɢ ɜɧɟɫɨɤ ɡɚɛɪɭɞɧɟɧɧɹ 
ɩɨɜɿɬɪɹ ɞɠɟɪɟɥɚɦɢ ɉɪȺɌ «Ⱥɡɨɬ» ɭ ɪɟɚɥɶɧɿ ɪɢɡɢɤɢ ɡɚɝɪɨɡɢ ɡɞɨɪɨɜ’ɸ ɧɚɫɟɥɟɧɧɹ ɦɿɫɬɚ ɡ 
ɦɟɬɨɸ ʀɯ ɭɫɭɧɟɧɧɹ ɚɛɨ ɦɿɧɿɦɿɡɚɰɿʀ, ɧɟɨɛɯɿɞɧɨ ɜɢɡɧɚɱɢɬɢ ɤɿɥɶɤɿɫɧɭ ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ 
ɟɤɫɩɨɡɢɰɿʀ – ɤɨɧɰɟɧɬɪɚɰɿʀ ɯɿɦɿɱɧɢɯ ɪɟɱɨɜɢɧ Д3Ж, ɳɨ ɩɨɬɪɚɩɥɹɸɬɶ ɭ ɩɨɜɿɬɪɹ ɜɿɞ 
ɫɬɚɰɿɨɧɚɪɧɢɯ ɞɠɟɪɟɥ. 

Ɂ ɩɨɦɿɠ ɦɚɣɠɟ 60 ɫɩɨɥɭɤ, ɳɨ ɜɢɤɢɞɚɸɬɶɫɹ ɜ ɚɬɦɨɫɮɟɪɭ ɿɫɧɭɸɱɢɦɢ 
ɜɢɪɨɛɧɢɰɬɜɚɦɢ, ɪɨɡɬɚɲɨɜɚɧɢɦɢ ɧɚ ɬɟɪɢɬɨɪɿʀ ɉɪȺɌ «Ⱥɡɨɬ», ɞɥɹ ɡɚɡɧɚɱɟɧɨɝɨ ɩɟɪɿɨɞɭ 
ɪɨɤɭ ɡ ɭɪɚɯɭɜɚɧɧɹɦ ʀɯ ɤɿɥɶɤɨɫɬɿ, ɮɿɡɢɤɨ-ɯɿɦɿɱɧɢɯ ɜɥɚɫɬɢɜɨɫɬɟɣ ɬɚ ɛɿɨɥɨɝɿɱɧɨʀ 
ɚɤɬɢɜɧɨɫɬɿ ɹɤ ɩɪɿɨɪɢɬɟɬɧɿ ɨɛɪɚɧɿ ɞɿɨɤɫɢɞ ɚɡɨɬɭ, ɞɿɨɤɫɢɞ ɫɿɪɤɢ, ɚɦɿɚɤ, ɧɿɬɪɚɬɧɚ ɤɢɫɥɨɬɚ, 
ɫɭɥɶɮɚɬɧɚ ɤɢɫɥɨɬɚ, ɮɨɪɦɚɥɶɞɟɝɿɞ, ɩɢɥ ɤɚɪɛɚɦɿɞɭ ɬɚ ɚɦɿɚɱɧɨʀ ɫɟɥɿɬɪɢ. 

Ɇɨɞɟɥɸɜɚɧɧɹ ɩɨɲɢɪɟɧɧɹ ɩɪɿɨɪɢɬɟɬɧɢɯ ɪɟɱɨɜɢɧ ɜɿɞ ɫɬɚɰɿɨɧɚɪɧɢɯ ɞɠɟɪɟɥ ɉɪȺɌ 
«Ⱥɡɨɬ» ɬɚ ɋєɜєɪɨɞɨɧɟɰɶɤɨʀ Ɍȿɐ ɛɟɡ ɭɪɚɯɭɜɚɧɧɹ ɜɩɥɢɜɭ ɡɚɛɭɞɨɜɢ ɧɚ ɨɫɧɨɜɿ ȽȾɄɫɞ 

ɩɪɨɜɟɥɢ ɡɚ ɞɨɩɨɦɨɝɨɸ ɩɪɨɝɪɚɦɢ ɡ ɜɿɥɶɧɢɦ ɞɨɫɬɭɩɨɦ «ɈɇȾ-86 Ʉɚɥɶɤɭɥɹɬɨɪ». Ɋɨɡɦɿɪ 
ɪɨɡɪɚɯɭɧɤɨɜɨɝɨ ɩɨɥɹ 5000×5000 ɦ, ɤɪɨɤ ɜɭɡɥɿɜ ɫɿɬɤɢ – 150 ɦ. Ɋɟɡɭɥɶɬɚɬɢ ɦɨɞɟɥɸɜɚɧɧɹ 
– ɰɟ ɩɨɥɹ ɤɨɧɰɟɧɬɪɚɰɿɣ ɲɤɿɞɥɢɜɢɯ ɪɟɱɨɜɢɧ ɬɚ ɝɪɭɩ ɫɭɦɚɰɿʀ (ɪɢɫɭɧɨɤ). 

Ⱥɧɚɥɿɡ ɨɬɪɢɦɚɧɢɯ ɪɟɡɭɥɶɬɚɬɿɜ ɩɨɤɚɡɭє, ɳɨ ɡ ɨɤɪɟɦɢɯ ɪɟɱɨɜɢɧ ɥɢɲɟ ɚɦɿɚɤ ɬɚ 
ɞɿɨɤɫɢɞ ɚɡɨɬɭ ɞɟɳɨ ɩɟɪɟɜɢɳɭɸɬɶ ɧɨɪɦɭ, ɰɟ ɩɨɬɪɟɛɭє ɧɟɡɧɚɱɧɨʀ ɤɨɪɟɤɰɿʀ ɦɟɠ 
ɫɚɧɿɬɚɪɧɨ-ɡɚɯɢɫɧɨʀ ɡɨɧɢ ɡ ɭɪɚɯɭɜɚɧɧɹɦ ɩɚɧɭɸɱɢɯ ɜɿɬɪɿɜ. Ⱥ ɨɬ ɞɥɹ ɝɪɭɩɢ ɫɭɦɚɰɿʀ 
(ɤɪɢɬɢɱɧɿ ɫɢɫɬɟɦɢ, ɧɚ ɹɤɿ  
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Ⱥ Ȼ
Ɇɨɞɟɥɶɨɜɚɧɟ ɩɨɥɟ ɤɨɧɰɟɧɬɪɚɰɿɣ ɡɚɛɪɭɞɧɸɜɚɱɿɜ ɭ ɱɚɫɬɤɚɯ ȽȾɄɫɞ:

Ⱥ) ɝɪɭɩɢ ɫɭɦɚɰɿʀ NO2+SO2+NH3+H2SO4 (ɋmax=4,42), Ȼ) ɚɦɿɚɤɭ (ɋmax=2,72)

1 - ɞɢɦɨɜɚ ɬɪɭɛɚ ɜɢɪɨɛɧɢɰɬɜɚ ɚɦɿɚɤɭ; 2 - ɜɢɯɥɨɩɧɚ ɬɪɭɛɚ ɜɢɪɨɛɧɢɰɬɜɚ ɧɿɬɪɚɬɧɨʀ ɤɢɫɥɨɬɢ; 
3 - ɜɢɫɨɬɧɚ ɬɪɭɛɚ ɜɢɪɨɛɧɢɰɬɜɚ ɤɚɪɛɚɦɿɞɭ; 4 - ɬɪɭɛɚ ɜɟɧɬɢɥɹɬɨɪɚ ɝɪɚɧɜɟɠɿ ɜɢɪɨɛɧɢɰɬɜɚ 

ɚɦɿɚɱɧɨʀ ɫɟɥɿɬɪɢ; 5 - ɬɪɭɛɚ ɜɟɧɬɢɥɹɬɨɪɚ ɡɚɝɚɥɶɧɨɨɛɦɿɧɧɨʀ ɜɟɧɬɢɥɹɰɿʀ ɜɢɪɨɛɧɢɰɬɜɚ ɚɦɿɚɱɧɨʀ 
ɫɟɥɿɬɪɢ; 6 - ɞɢɦɨɜɚ ɬɪɭɛɚ Ɍȿɐ

ɧɚɣɛɿɥɶɲɟ ɜɩɥɢɜɚɸɬɶ ɰɿ ɪɟɱɨɜɢɧɢ – ɰɟ ɨɪɝɚɧɢ ɞɢɯɚɧɧɹ) ɤɨɧɰɟɧɬɪɚɰɿɹ ɫɭɬɬєɜɨ 
ɩɟɪɟɜɢɳɭє ɧɨɪɦɭ ɩɪɚɤɬɢɱɧɨ ɧɚ ɜɫɶɨɦɭ ɩɨɥɿ, ɞɨɫɹɝɚɸɱɢ ɡɧɚɱɟɧɧɹ ɦɚɣɠɟ 2,5ȽȾɄɫɞ ɧɚ 
ɜɿɞɫɬɚɧɿ ɩɪɢɛɥɢɡɧɨ 3,5 ɤɦ (ɰɟ ɨɪɿєɧɬɨɜɧɨ ɩɪɨɫɩɟɤɬ ɐɟɧɬɪɚɥɶɧɢɣ ɭ ɫɯɿɞɧɨɦɭ ɧɚɩɪɹɦɤɭ) 
ɿ ɡɧɢɠɭɸɬɶɫɹ ɞɨ ɞɨɩɭɫɬɢɦɢɯ ɡɧɚɱɟɧɶ ɡɚ ɩɨɡɧɚɱɤɨɸ 5 ɤɦ (ɪɚɣɨɧɢ ɛɚɝɚɬɨɩɨɜɟɪɯɨɜɢɯ 
ɡɚɛɭɞɨɜ). Ɂɚ ɿɧɝɚɥɹɰɿɣɧɨɝɨ ɧɚɞɯɨɞɠɟɧɧɹ ɪɨɡɪɚɯɭɧɨɤ ɤɨɟɮɿɰɿєɧɬɚ ɧɟɛɟɡɩɟɤɢ (ɪɢɡɢɤ 
ɪɨɡɜɢɬɤɭ ɧɟɤɚɧɰɟɪɨɝɟɧɧɢɯ ɟɮɟɤɬɿɜ) ɦɨɠɧɚ ɡɞɿɣɫɧɸɜɚɬɢ ɡɚ HQ=Ci/RfCi, ɞɟ Ci – ɪɿɜɟɧɶ 
ɜɩɥɢɜɭ ɿ-ɬɨʀ ɪɟɱɨɜɢɧɢ, ɦɝ/ɦ3

; RfCi – ɛɟɡɩɟɱɧɢɣ ɪɿɜɟɧɶ ɜɩɥɢɜɭ, ɦɝ/ɦ3
 (ɧɚɣɦɟɧɲɢɣ ɜ 

ɝɪɭɩɿ ɫɭɦɚɰɿʀ 0,04 ɦɝ/ɦ3
 ɞɥɹ NO2). ɉɨɩɟɪɟɞɧɶɨ ɦɨɠɧɚ ɫɬɜɟɪɞɠɭɜɚɬɢ, ɳɨ ɩɪɢ HQ=2,5

ɦɚɣɠɟ ɧɚ ɜɫɿɣ ɬɟɪɢɬɨɪɿʀ ɦɿɫɬɚ, ɚ ɬɚɤɨɠ ɭ ɫɟɥɢɳɚɯ Ʌɿɫɧɚ ɞɚɱɚ, ɉɚɜɥɨɝɪɚɞ ɿ ɋɢɧɟɰɶɤɢɣ 
ɯɪɨɧɿɱɧɢɣ ɜɩɥɢɜ ɬɨɤɫɢɱɧɢɯ ɪɟɱɨɜɢɧ ɧɚ ɡɞɨɪɨɜ’ɹ ɥɸɞɢɧɢ ɭ ɨɫɿɧɧɶɨ-ɡɢɦɨɜɢɣ ɩɟɪɿɨɞ, 
ɧɚɜɿɬɶ ɛɟɡ ɭɪɚɯɭɜɚɧɧɹ ɜɩɥɢɜɭ ɜɢɤɢɞɿɜ ɜɿɞ ɿɧɲɢɯ ɞɠɟɪɟɥ (ɫɬɚɰɿɨɧɚɪɧɢɯ ɬɚ ɩɟɪɟɫɭɜɧɢɯ), 
є ɧɟɛɟɡɩɟɱɧɢɦ. ɉɨɪɿɜɧɸɸɱɢ ɨɬɪɢɦɚɧɿ ɪɟɡɭɥɶɬɚɬɢ ɡ ɦɨɧɿɬɨɪɢɧɝɨɜɢɦɢ ɫɩɨɫɬɟɪɟɠɟɧɧɹɦɢ 
ɹɤɨɫɬɿ ɩɨɜɿɬɪɹ, ɧɟɨɛɯɿɞɧɨ ɜɢɡɧɚɱɢɬɢ ɞɠɟɪɟɥɚ ɡ ɧɚɣɛɿɥɶɲɢɦ ɜɧɟɫɤɨɦ ɭ ɪɟɚɥɶɧɢɣ HQ ɞɥɹ 
ɨɛґɪɭɧɬɭɜɚɧɧɹ ɧɚɣɤɪɚɳɢɯ ɜ ɞɚɧɿɣ ɫɢɬɭɚɰɿʀ ɪɿɲɟɧɶ ɡɿ ɡɦɟɧɲɟɧɧɹ ɪɢɡɢɤɿɜ, ɩɥɚɧɭɜɚɧɧɹ 
ɨɡɞɨɪɨɜɱɢɯ ɡɚɯɨɞɿɜ ɬɚ ɿɧɮɨɪɦɭɜɚɧɧɹ ɧɚɫɟɥɟɧɧɹ.

Ʌɿɬɟɪɚɬɭɪɚ:
1. Ƚɨɥɞɨɜɫɤɚɹ Ʌ.Ɏ. ɏɢɦɢɹ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ: ɍɱɟɛɧɢɤ ɞɥɹ ɜɭɡɨɜ. – Ɇ.: Ɇɢɪ,

2005. – 296 ɫ.
2. Okonenko TI, Gatilov DV. Appealability of patients with bronchial asthma and acute

purulent conjunctivitis depending on air pollution level // Human Ecology, - 2013. – V.4. –
P.61-64.

3. Ɇɟɬɨɞɢɱɧɿ ɪɟɤɨɦɟɧɞɚɰɿʀ ɆɊ 2.2.12-142-2007. Ɉɰɿɧɤɚ ɪɢɡɢɤɭ ɞɥɹ ɡɞɨɪɨɜ’ɹ
ɧɚɫɟɥɟɧɧɹ ɜɿɞ ɡɚɛɪɭɞɧɟɧɧɹ ɚɬɦɨɫɮɟɪɧɨɝɨ ɩɨɜɿɬɪɹ. Ɂɚɬɜ. ɇɚɤɚɡɨɦ ɆɈɁ ɍɤɪɚʀɧɢ ɜɿɞ 
13.04.07 № 184. – Ʉɢʀɜ, 2007. – 40 ɫ.
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ȾȼɍɏɋɌȺȾɂɃɇȺə ɍɌɂɅɂɁȺɐɂə ȼɕȻɊɈɋɇɕɏ ȽȺɁɈȼ ȼ ɉɊɈɂɁȼɈȾɋɌȼȿ 
ɋɌȺɅɂ

1ȿɮɪɟɦɨɜ ȼ.ɇ. ɤ.ɬ.ɧ., ɞɨɰɟɧɬ, 1Ƚɨɥɨɫɦɚɧ ȿ.Ɂ. ɞ.ɯ.ɧ., ɩɪɨɮɟɫɫɨɪ, 2Ɇɚɥɟɧɤɨ ɉ.ɂ. ɤ.ɬ.ɧ., 
ɞɨɰɟɧɬ, 2ɉɪɨɬɨɩɨɩɨɜ ȿ.Ⱥ. ɚɫɫɢɫɬɟɧɬ, 2Ⱦɨɛɪɵɯ ɋ.ɋ. ɦɚɝɢɫɬɪ, 2ɉɪɨɬɨɩɨɩɨɜ Ⱥ.Ⱥ. ɞ.ɬ.ɧ.

1ɈɈɈ «ɇɂȺɉ-ɄȺɌȺɅɂɁȺɌɈɊ», ɝ. ɇɨɜɨɦɨɫɤɨɜɫɤ, ɊɎ.
2
 Ɍɭɥɶɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ, ɝ. Ɍɭɥɚ, ɊɎ

ɐɟɥɶɸ ɧɚɫɬɨɹɳɟɣ ɪɚɛɨɬɵ ɫɬɚɥ ɜɨɩɪɨɫ ɭɬɢɥɢɡɚɰɢɢ ɨɬɯɨɞɹɳɢɯ ɝɚɡɨɜ ɜ ɩɪɨɰɟɫɫɟ 
ɧɟɩɪɟɪɵɜɧɨɣ ɜɵɩɥɚɜɤɢ ɫɬɚɥɢ ɢɡ ɠɟɥɟɡɧɨɣ ɪɭɞɵ. ȼɵɛɪɨɫ ɷɬɢɯ ɝɚɡɨɜ, ɢ ɩɪɟɠɞɟ ɜɫɟɝɨ ɋɈ –
ɷɬɨ ɛɨɥɶɲɚɹ ɷɤɨɥɨɝɢɱɟɫɤɚɹ ɩɪɨɛɥɟɦɚ Д1Ж.

Ɋɚɫɫɦɨɬɪɟɧ ɞɜɭɯɫɬɚɞɢɣɧɵɣ ɫɩɨɫɨɛ ɭɬɢɥɢɡɚɰɢɢ ɜɵɛɪɨɫɧɵɯ ɝɚɡɨɜ ɫɨɞɟɪɠɚɳɢɯ, ɜ 
ɨɫɧɨɜɧɨɦ, ɦɨɧɨɨɤɫɢɞ ɭɝɥɟɪɨɞɚ. ɋɩɨɫɨɛ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ ɩɨɥɭɱɟɧɢɟ ɧɚ ɩɟɪɜɨɣ ɫɬɚɞɢɢ 
ɜɨɞɨɪɨɞɚ ɩɭɬɟɦ ɤɚɬɚɥɢɬɢɱɟɫɤɨɣ ɤɨɧɜɟɪɫɢɢ ɱɚɫɬɢ ɦɨɧɨɨɤɫɢɞɚ ɫ ɜɨɞɹɧɵɦ ɩɚɪɨɦ. ɇɚ 
ɜɬɨɪɨɣ ɫɬɚɞɢɢ ɩɪɨɜɨɞɢɬɫɹ ɝɢɞɪɢɪɨɜɚɧɢɟ ɨɫɬɚɜɲɟɣɫɹ ɱɚɫɬɢ ɦɨɧɨɨɤɫɢɞɚ ɭɝɥɟɪɨɞɚ ɞɨ 
ɦɟɬɚɧɚ, ɨɛɪɚɡɨɜɚɜɲɢɦɫɹ ɧɚ ɩɟɪɜɨɣ ɫɬɚɞɢɢ ɜɨɞɨɪɨɞɨɦ. 

ȼ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɩɪɨɰɟɫɫɵ ɤɚɬɚɥɢɬɢɱɟɫɤɨɣ ɤɨɧɜɟɪɫɢɢ ɦɨɧɨɨɤɫɢɞɚ ɫ ɜɨɞɹɧɵɦ ɩɚɪɨɦ 
ɢ ɝɢɞɪɢɪɨɜɚɧɢɟ ɦɨɧɨɨɤɫɢɞɚ ɭɝɥɟɪɨɞɚ ɩɪɨɬɟɤɚɸɬ ɫ ɜɵɞɟɥɟɧɢɟɦ ɛɨɥɶɲɨɝɨ ɤɨɥɢɱɟɫɬɜɚ 
ɬɟɩɥɚ ɚɜɬɨɪɚɦɢ ɩɪɟɞɥɨɠɟɧɨ ɨɫɭɳɟɫɬɜɥɟɧɢɟ ɷɬɢɯ ɩɪɨɰɟɫɫɨɜ ɜ ɧɟɫɤɨɥɶɤɢɯ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɫɨɟɞɢɧɟɧɧɵɯ ɪɟɚɤɬɨɪɚɯ ɫ ɩɪɨɦɟɠɭɬɨɱɧɵɦ ɨɯɥɚɠɞɟɧɢɟɦ ɝɚɡɚ. 
Ʉɚɬɚɥɢɡɚɬɨɪɵ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɷɤɫɩɥɭɚɬɢɪɨɜɚɬɶɫɹ ɜ ɠɟɫɬɤɢɯ ɭɫɥɨɜɢɹɯ ɩɪɨɜɟɞɟɧɢɹ ɷɬɢɯ 
ɩɪɨɰɟɫɫɨɜ, ɞɨɥɠɧɵ ɢɦɟɬɶ ɜɵɫɨɤɢɟ ɤɚɬɚɥɢɬɢɱɟɫɤɭɸ ɚɤɬɢɜɧɨɫɬɶ, ɬɟɪɦɨɫɬɚɛɢɥɶɧɨɫɬɶ ɢ 
ɦɟɯɚɧɢɱɟɫɤɭɸ ɩɪɨɱɧɨɫɬɶ Д2Ж.

Ⱦɥɹ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɩɪɨɰɟɫɫɚ ɤɚɬɚɥɢɬɢɱɟɫɤɨɣ ɤɨɧɜɟɪɫɢɢ ɫ ɜɨɞɹɧɵɦ ɩɚɪɨɦ ɛɵɥ 
ɜɵɛɪɚɧ, ɪɚɡɪɚɛɨɬɚɧɧɵɣ ɧɚɦɢ ɦɟɞɶ-ɰɢɧɤ-ɚɥɸɦɨɤɚɥɶɰɢɟɜɵɣ ɤɚɬɚɥɢɡɚɬɨɪ ɫɟɪɢɢ ɇɌɄ-10 -

2ɅɎ (ɇɂȺɉ-06-04) ɫ ɫɨɞɟɪɠɚɧɢɟɦ ɦɟɞɢ 27,0 ± 4,0 ɦɚɫɫ.% CuO ɢ ɰɢɧɤɚ – 40,0 ± 4,0 
ɦɚɫɫ.% ZnO. ɍɦɟɧɶɲɟɧɧɨɟ ɫɨɞɟɪɠɚɧɢɟ ɜ ɤɚɬɚɥɢɡɚɬɨɪɟ ɦɟɞɢ ɢ ɭɜɟɥɢɱɟɧɧɨɟ ɰɢɧɤɚ 
ɫɩɨɫɨɛɫɬɜɭɸɬ ɦɟɧɶɲɟɣ ɪɟɤɪɢɫɬɚɥɥɢɡɚɰɢɢ ɚɤɬɢɜɧɨɝɨ ɤɨɦɩɨɧɟɧɬɚ ɩɪɢ ɜɵɫɨɤɢɯ 
ɬɟɦɩɟɪɚɬɭɪɚɯ ɩɪɨɰɟɫɫɚ, ɤɨɬɨɪɵɟ ɩɨɥɭɱɚɸɬɫɹ ɜ ɫɥɭɱɚɟ ɩɟɪɟɪɚɛɨɬɤɢ ɛɨɥɶɲɢɯ ɤɨɥɢɱɟɫɬɜ 
ɦɨɧɨɨɤɫɢɞɚ ɭɝɥɟɪɨɞɚ.

Ʉɚɬɚɥɢɡɚɬɨɪ ɞɨɫɬɚɬɨɱɧɨ ɭɫɬɨɣɱɢɜ ɩɪɢ ɞɥɢɬɟɥɶɧɨɦ ɜɨɡɞɟɣɫɬɜɢɢ ɜɨɞɵ ɢ ɜɨɞɹɧɨɝɨ ɩɚɪɚ 
[3]. 

Ⱦɥɹ ɩɪɨɜɟɞɟɧɢɹ ɜɬɨɪɨɣ ɫɬɚɞɢɢ (ɝɢɞɪɢɪɨɜɚɧɢɟ ɋɈ ɞɨ ɦɟɬɚɧɚ) ɩɪɟɞɥɨɠɟɧ 
ɪɚɡɪɚɛɨɬɚɧɧɵɣ ɧɚɦɢ ɜɵɫɨɤɨɚɤɬɢɜɧɵɣ, ɬɟɪɦɨɫɬɚɛɢɥɶɧɵɣ, ɢɦɟɸɳɢɣ ɛɨɥɶɲɭɸ 
ɦɟɯɚɧɢɱɟɫɤɭɸ ɩɪɨɱɧɨɫɬɶ ɧɢɤɟɥɶ-ɚɥɸɦɨɤɚɥɶɰɢɟɜɵɣ ɤɚɬɚɥɢɡɚɬɨɪ ɦɚɪɤɢ ɇɄɆ-7 (ɇɂȺɉ-

07-07) ɫ ɩɨɧɢɠɟɧɧɨɣ ɬɟɦɩɟɪɚɬɭɪɨɣ ɚɤɬɢɜɚɰɢɢ Д4Ж. Ʉɚɬɚɥɢɡɚɬɨɪ ɦɨɠɟɬ ɪɚɛɨɬɚɬɶ ɩɪɢ
ɨɛɴɟɦɧɵɯ ɫɤɨɪɨɫɬɹɯ ɞɨ 10000÷15000ɱ–1

 ɢ ɬɟɦɩɟɪɚɬɭɪɧɨɦ ɞɢɚɩɚɡɨɧɟ ɞɨ 650ºɋ. Ɉɬɪɚɛɨɬɚɧɚ
ɬɟɯɧɨɥɨɝɢɹ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɤɚɬɚɥɢɡɚɬɨɪɨɜ ɇɌɄ-10 (ɇɂȺɉ-06-04) ɢ ɇɄɆ-7 (ɇɂȺɉ-07-07)

ɜ ɪɚɡɥɢɱɧɨɣ ɝɟɨɦɟɬɪɢɱɟɫɤɨɣ ɮɨɪɦɟ (ɬɚɛɥɟɬɤɢ, ɤɨɥɶɰɚ, ɷɤɫɬɪɭɞɚɬɵ).
ɂɫɫɥɟɞɨɜɚɧɢɟ ɜɵɩɨɥɧɟɧɨ ɩɪɢ ɮɢɧɚɧɫɨɜɨɣ ɩɨɞɞɟɪɠɤɟ ɊɎɎɂ ɢ Ɍɭɥɶɫɤɨɣ ɨɛɥɚɫɬɢ ɜ 

ɪɚɦɤɚɯ ɧɚɭɱɧɨɝɨ ɩɪɨɟɤɬɚ № 19-48-710014.

Ʌɢɬɟɪɚɬɭɪɚ
1. Ƚɨɥɨɫɦɚɧ ȿ., ȿɮɪɟɦɨɜ ȼ. ɉɨɥɭɱɟɧɢɟ ɢ ɨɱɢɫɬɤɚ ɡɚɳɢɬɧɵɯ ɚɬɦɨɫɮɟɪ ɧɚ ɩɪɨɦɵɲɥɟɧɧɵɯ
ɤɚɬɚɥɢɡɚɬɨɪɚɯ. ɂɡɞ.: Palmarium Academic Publishing. Saarbrücken, Deutschland. 2016. 59 ɫ.
2. Ƚɨɥɨɫɦɚɧ ȿ.Ɂ. ɂɧɧɨɜɚɰɢɨɧɧɵɟ ɤɚɬɚɥɢɡɚɬɨɪɵ ɞɥɹ ɯɢɦɢɱɟɫɤɨɣ, ɧɟɮɬɟɯɢɦɢɱɟɫɤɨɣ,
ɦɟɬɚɥɥɭɪɝɢɱɟɫɤɨɣ ɢ ɞɪ. ɨɬɪɚɫɥɟɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ / ȿ.Ɂ. Ƚɨɥɨɫɦɚɧ, Ⱥ.ȼ. Ⱦɭɥɶɧɟɜ, ȼ.ɇ.
ȿɮɪɟɦɨɜ, Ɇ.Ⱥ. Ʉɪɭɝɥɨɜɚ, ȼ.ȼ. Ʌɭɧɢɧ, Ɇ.Ⱥ. Ɉɛɵɫɨɜ, Ȼ.ɂ. ɉɨɥɢɜɚɧɨɜ, ɂ.ɋ. Ɍɤɚɱɟɧɤɨ, ɋ.ɇ.
Ɍɤɚɱɟɧɤɨ // Ʉɚɬɚɥɢɡ ɜ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ. Ɍ. 17. № 6. 2017. ɋ. 487-509.

3. Ɍɍ 113-03-2013-2001. Ʉɚɬɚɥɢɡɚɬɨɪ ɤɨɧɜɟɪɫɢɢ ɨɤɫɢɞɚ ɭɝɥɟɪɨɞɚ ɇɂȺɉ-06-04 (ɇɌɄ-10-

2ɅɎ).
4. Ɍɍ 2178-018-83940154-2016.
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ɌȿɏɇɈɅɈȽɂə ȻɂɈɄɈɆɉɈɋɌɂɊɈȼȺɇɂə ɉɊɈɂɁȼɈȾɋɌȼȿɇɇɕɏ 
ɈɌɏɈȾɈȼ

ȿɥɟɰ ɂ.ɇ.,  Ʌɢɯɚɱɟɜɚ Ⱥ.ȼ. ɤ.ɬ.ɧ, ɞɨɰ.
Ȼɟɥɨɪɭɫɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ

ɐɟɥɶɸ ɩɪɨɜɨɞɢɦɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɹɜɥɹɟɬɫɹ ɢɡɭɱɟɧɢɟ ɜɥɢɹɧɢɹ ɪɚɡɥɢɱɧɵɯ 
ɛɢɨɚɤɬɢɜɚɬɨɪɨɜ ɧɚ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɛɢɨɤɨɦɩɨɫɬɢɪɨɜɚɧɢɹ ɫɤɨɩɚ ɈȺɈ «ɋɥɨɧɢɦɫɤɢɣ 
ɤɚɪɬɨɧɧɨ-ɛɭɦɚɠɧɵɣ ɡɚɜɨɞ «Ⱥɥɶɛɟɪɬɢɧ». 

ɋɪɚɜɧɢɜ ɩɨɤɚɡɚɬɟɥɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɤɨɩɚ ɫ ɧɨɪɦɚɬɢɜɧɵɦɢ ɬɪɟɛɨɜɚɧɢɹɦɢ, ɛɵɥ 
ɫɞɟɥɚɧ ɜɵɜɨɞ ɨ ɬɨɦ, ɱɬɨ ɫɤɨɩ (ɨɫɚɞɨɤ ɫɬɨɱɧɵɯ ɜɨɞ), ɩɨɥɭɱɟɧɧɵɣ ɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ 
ɤɚɪɬɨɧɧɨ-ɛɭɦɚɠɧɨɣ ɩɪɨɞɭɤɰɢɢ ɧɚ ɈȺɈ «ɋɥɨɧɢɦɫɤɢɣ ɤɚɪɬɨɧɧɨ-ɛɭɦɚɠɧɵɣ ɡɚɜɨɞ 
«Ⱥɥɶɛɟɪɬɢɧ», ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɥɹ ɤɨɦɩɨɫɬɢɪɨɜɚɧɢɹ. ɇɟɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɚɡɨɬɚ ɢ 
ɮɨɫɮɨɪɚ ɧɟ ɩɪɟɞɫɬɚɜɥɹɟɬ ɩɪɨɛɥɟɦ ɞɥɹ ɞɚɥɶɧɟɣɲɟɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɤɨɩɚ. ɉɪɢ 
ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɫɤɨɩɚ ɜ ɤɚɱɟɫɬɜɟ ɨɪɝɚɧɢɱɟɫɤɢɯ ɭɞɨɛɪɟɧɢɣ, ɚ ɬɚɤɠɟ ɞɥɹ ɩɪɢɝɨɬɨɜɥɟɧɢɹ 
ɤɨɦɩɨɫɬɨɜ ɧɟɨɛɯɨɞɢɦɨ ɞɨɩɨɥɧɢɬɟɥɶɧɨɟ ɜɧɟɫɟɧɢɟ ɚɡɨɬɧɵɯ ɢ ɮɨɫɮɨɪɧɵɯ ɭɞɨɛɪɟɧɢɣ ɞɥɹ 
ɤɨɪɪɟɤɬɢɪɨɜɤɢ ɫɨɞɟɪɠɚɧɢɹ ɚɡɨɬɚ ɢ ɮɨɫɮɨɪɚ.

ɂɫɯɨɞɹ ɢɡ ɜɵɲɟɫɤɚɡɚɧɧɨɝɨ, ɞɚɧɧɵɣ ɫɤɨɩ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɥɹ ɩɪɨɰɟɫɫɚ 
ɤɨɦɩɨɫɬɢɪɨɜɚɧɢɹ, ɚ ɬɚɤɠɟ ɞɥɹ ɪɟɤɭɥɶɬɢɜɚɰɢɢ ɡɟɦɟɥɶ (ɤɚɪɶɟɪɨɜ), ɩɪɢ ɫɦɟɲɟɧɢɢ ɫ 
ɦɢɧɟɪɚɥɶɧɵɦɢ ɤɨɦɩɨɧɟɧɬɚɦɢ, ɧɚɩɪɢɦɟɪ, ɫɬɪɨɢɬɟɥɶɧɵɦɢ ɨɬɯɨɞɚɦɢ.

ȼ ɥɚɛɨɪɚɬɨɪɧɵɯ ɭɫɥɨɜɢɹɯ ɩɪɨɜɨɞɢɥɢɫɶ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɪɨɰɟɫɫɚ ɛɢɨɤɨɦɩɨɫɬɢɪɨɜɚɧɢɹ 
ɨɫɚɞɤɨɜ ɫɬɨɱɧɵɯ ɜɨɞ ɈȺɈ «ɋɥɨɧɢɦɫɤɢɣ ɤɚɪɬɨɧɧɨ-ɛɭɦɚɠɧɵɣ ɡɚɜɨɞ «Ⱥɥɶɛɟɪɬɢɧ». 

ɇɚ ɩɟɪɜɨɦ ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɨɦ ɷɬɚɩɟ ɩɪɨɜɨɞɢɥɢ: ɩɨɫɬɚɧɨɜɤɭ ɦɟɬɨɞɢɤ ɨɩɪɟɞɟɥɟɧɢɹ 
ɫɨɫɬɚɜɚ ɫɤɨɩɚ ɢ ɤɨɦɩɨɫɬɚ; ɨɩɪɟɞɟɥɹɥɢ ɫɜɨɣɫɬɜɚ ɫɤɨɩɚ. 

ɇɚ ɜɬɨɪɨɦ ɷɬɚɩɟ ɢɫɫɥɟɞɨɜɚɥɢ ɜɥɢɹɧɢɟ ɛɢɨɚɤɬɢɜɚɬɨɪɨɜ ɧɚ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɩɪɨɰɟɫɫɚ 
ɛɢɨɤɨɦɩɨɫɬɢɪɨɜɚɧɢɹ. Ⱦɥɹ ɷɬɨɝɨ ɫɤɨɩ, ɫɦɟɲɢɜɚɥɢ ɫ ɨɩɢɥɤɚɦɢ ɢ ɛɢɨɚɤɬɢɜɚɬɨɪɚɦɢ ɜ 
ɫɨɨɬɧɨɲɟɧɢɢ 4:1:0,0005. ȼ ɢɫɫɥɟɞɨɜɚɧɢɢ ɢɫɩɨɥɶɡɨɜɚɥɨɫɶ ɫɟɦɶ ɛɢɨɚɤɬɢɜɚɬɨɪɨɜ. ȼ 
ɤɚɱɟɫɬɜɟ ɛɢɨɚɤɬɢɜɚɬɨɪɨɜ ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ ɜɟɳɟɫɬɜɚ, ɧɚɯɨɞɹɳɢɟɫɹ ɜ ɫɜɨɛɨɞɧɨɦ ɞɨɫɬɭɩɟ ɢ 
ɪɟɤɨɦɟɧɞɨɜɚɧɧɵɟ ɞɥɹ ɤɨɦɩɨɫɬɢɪɨɜɚɧɢɹ ɨɬɯɨɞɨɜ, ɨɛɪɚɡɭɸɳɢɯɫɹ ɧɚ ɫɚɞɨɜɵɯ ɭɱɚɫɬɤɚɯ. ȼ 
ɞɚɧɧɨɦ ɩɪɨɰɟɫɫɟ ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ ɬɚɤɢɟ ɜɟɳɟɫɬɜɚ ɤɚɤ: ɛɢɧɚɪɧɵɣ ɛɢɨɩɪɟɩɚɪɚɬ «Ƚɨɪɵɧɵɱ»; 
ɭɫɤɨɪɢɬɟɥɶ ɫɨɡɪɟɜɚɧɢɹ ɤɨɦɩɨɫɬɚ «Ʉɨɦɩɨɫɬɢɧ»; ɛɢɨɚɤɬɢɜɚɬɨɪ ɤɨɦɩɨɫɬɢɪɨɜɚɧɢɹ 
«Ʉɨɦɩɨɫɬɟɥɥɨ»; ɛɢɨɩɪɟɩɚɪɚɬ «ɗɤɨɦɢɤ Ⱦɚɱɧɵɣ»; ɛɢɨɚɤɬɢɜɚɬɨɪ «EбЩОХ»; ɫɪɟɞɫɬɜɨ ɞɥɹ 
ɜɵɝɪɟɛɧɵɯ ɹɦ ɢ ɫɟɩɬɢɤɨɜ «Ⱦɨɤɬɨɪ Ɋɨɛɢɤ»; ɫɪɟɞɫɬɜɨ ɞɥɹ ɜɵɝɪɟɛɧɵɯ ɹɦ ɢ ɫɟɩɬɢɤɨɜ 
«εТМЫШЛОМ».

ȼɫɟɝɨ ɩɪɢɝɨɬɨɜɥɟɧɧɵɯ ɦɨɞɟɥɟɣ ɛɵɥɨ ɜɨɫɟɦɶ: ɫɟɦɶ ɫ ɛɢɨɚɤɬɢɜɚɬɨɪɚɦɢ ɢ ɨɞɧɚ ɛɟɡ 
(ɩɪɨɛɚ ɞɥɹ ɫɪɚɜɧɟɧɢɹ).

ɉɪɨɰɟɫɫ ɛɢɨɤɨɦɩɨɫɬɢɪɨɜɚɧɢɹ ɩɪɨɬɟɤɚɥ ɩɪɢ ɩɨɞɞɟɪɠɚɧɢɢ ɧɟɨɛɯɨɞɢɦɵɯ ɭɫɥɨɜɢɣ 
ɩɪɨɰɟɫɫɚ: ɫɦɟɫɶ ɩɟɪɟɦɟɲɢɜɚɥɢ ɢ ɭɜɥɚɠɧɹɥɢ ɪɚɫɬɜɨɪɨɦ ɜɨɞɵ ɫ ɛɢɨɚɤɬɢɜɚɬɨɪɨɦ ɨɞɢɧ ɪɚɡ ɜ 
ɞɜɟ ɧɟɞɟɥɢ. ɉɟɪɟɦɟɲɢɜɚɧɢɟ ɩɪɨɜɨɞɢɥɨɫɶ ɞɥɹ ɚɷɪɚɰɢɢ ɫɦɟɫɢ, ɚ ɭɜɥɚɠɧɟɧɢɟ ɞɥɹ 
ɩɨɞɞɟɪɠɚɧɢɹ ɜɥɚɠɧɨɫɬɢ 50-60 %. ɉɪɨɰɟɫɫ ɤɨɦɩɨɫɬɢɪɨɜɚɧɢɹ ɞɥɢɥɫɹ ɨɤɨɥɨ 12 ɦɟɫɹɰɟɜ, ɜ 
ɪɟɡɭɥɶɬɚɬɟ ɤɨɬɨɪɨɝɨ ɩɨɥɭɱɢɥɫɹ ɰɟɧɧɵɣ ɝɭɦɢɮɢɰɢɪɨɜɚɧɧɵɣ ɩɪɨɞɭɤɬ − ɤɨɦɩɨɫɬ. Ɉɞɧɚɤɨ, 
ɛɵɥɨ ɨɬɦɟɱɟɧɨ, ɱɬɨ ɩɨɫɥɟ 5 ɦɟɫɹɰɟɜ ɤɨɦɩɨɫɬɢɪɨɜɚɧɢɹ ɩɨɤɚɡɚɬɟɥɢ ɤɚɱɟɫɬɜɚ ɤɨɦɩɨɫɬɚ 
ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ ɢɡɦɟɧɹɥɢɫɶ.

ɉɨ ɨɤɨɧɱɚɧɢɢ ɩɪɨɰɟɫɫɚ ɩɪɨɜɨɞɢɥɫɹ ɤɨɧɬɪɨɥɶ ɤɚɱɟɫɬɜɚ ɩɨɥɭɱɟɧɧɨɝɨ ɩɪɨɞɭɤɬɚ. 
Ƚɨɬɨɜɵɟ ɤɨɦɩɨɫɬɵ ɚɧɚɥɢɡɢɪɨɜɚɥɢɫɶ ɩɨ ɫɥɟɞɭɸɳɢɦ ɩɨɤɚɡɚɬɟɥɹɦ: ɜɥɚɠɧɨɫɬɶ; ɡɨɥɶɧɨɫɬɶ; 
ɫɨɞɟɪɠɚɧɢɟ ɨɪɝɚɧɢɱɟɫɤɨɝɨ ɜɟɳɟɫɬɜɚ; ЩH; ɫɨɞɟɪɠɚɧɢɟ ɩɢɬɚɬɟɥɶɧɵɯ ɜɟɳɟɫɬɜ (ɚɡɨɬɚ, 
ɮɨɫɮɨɪɚ, ɤɚɥɢɹ).

ɉɨ ɩɨɥɭɱɟɧɧɵɦ ɪɟɡɭɥɶɬɚɬɚɦ ɢɫɫɥɟɞɨɜɚɧɢɣ, ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ ɨ ɬɨɦ, ɱɬɨ 
ɧɚɢɥɭɱɲɢɦɢ ɛɢɨɚɤɬɢɜɚɬɨɪɚɦɢ ɹɜɥɹɸɬɫɹ ɍɫɤɨɪɢɬɟɥɶ ɫɨɡɪɟɜɚɧɢɹ ɤɨɦɩɨɫɬɚ «Ʉɨɦɩɨɫɬɢɧ», 
Ȼɢɨɚɤɬɢɜɚɬɨɪ ɤɨɦɩɨɫɬɢɪɨɜɚɧɢɹ «Ʉɨɦɩɨɫɬɟɥɥɨ», Ȼɢɧɚɪɧɵɣ ɛɢɨɩɪɟɩɚɪɚɬ «Ƚɨɪɵɧɵɱ» ɢ 
ɋɪɟɞɫɬɜɨ ɞɥɹ ɜɵɝɪɟɛɧɵɯ ɹɦ ɢ ɫɟɩɬɢɤɨɜ «Ⱦɨɤɬɨɪ Ɋɨɛɢɤ».

Ɋɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɣ ɥɟɝɥɢ ɨɫɧɨɜɭ ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɫɯɟɦɵ 



ɋɟɤɰɿɹ 3: ȿɤɨɥɨɝɿɱɧɿ ɩɪɨɛɥɟɦɢ ɩɪɢɪɨɞɨɤɨɪɢɫɬɭɜɚɧɧɹ ɬɚ ɨɯɨɪɨɧɚ ɧɚɜɤɨɥɢɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ
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ɛɢɨɤɨɦɩɨɫɬɢɪɨɜɚɧɢɹ ɫɤɨɩɚ, ɤɨɬɨɪɚɹ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 1. 

Ɋɢɫɭɧɨɤ 1 – Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɩɪɨɰɟɫɫɚ ɤɨɦɩɨɫɬɢɪɨɜɚɧɢɹ ɫɤɨɩɚ

Ɉɛɪɚɡɨɜɚɜɲɢɣɫɹ ɧɚ ɥɨɤɚɥɶɧɵɯ ɨɱɢɫɬɧɵɯ ɫɨɨɪɭɠɟɧɢɹɯ ɤɚɪɬɨɧɧɨ-ɛɭɦɚɠɧɨɝɨ 
ɩɪɨɢɡɜɨɞɫɬɜɚ ɫɤɨɩ ɫ ɜɥɚɠɧɨɫɬɶɸ ɧɟ ɦɟɧɟɟ 65%  ɬɪɚɧɫɩɨɪɬɢɪɭɟɬɫɹ ɞɥɹ ɜɪɟɦɟɧɧɨɝɨ 
ɯɪɚɧɟɧɢɹ ɜ ɩɪɢёɦɧɵɣ ɛɭɧɤɟɪ 1. Ⱦɚɥɟɟ ɨɧ ɩɨɫɬɭɩɚɟɬ ɧɚ ɢɡɦɟɥɶɱɟɧɢɟ ɜ ɞɪɨɛɢɥɤɭ 2. 
ɂɡɦɟɥɶɱɟɧɢɟ ɩɪɨɜɨɞɹɬ ɞɨ ɪɚɡɦɟɪɨɜ ɱɚɫɬɢɰ ɩɪɢɦɟɪɧɨ 12,5 ɦɦ. ɇɚ ɞɚɧɧɨɣ ɫɬɚɞɢɢ ɨɬ 
ɢɡɦɟɥɶɱɟɧɧɨɝɨ ɫɤɨɩɚ ɨɬɞɟɥɹɸɬɫɹ ɩɪɢɦɟɫɢ, ɧɚɩɪɢɦɟɪ ɩɥɚɫɬɦɚɫɫɵ, ɮɟɪɪɨɦɚɝɧɢɬɧɵɟ 
ɱɚɫɬɢɰɵ, ɨɬɯɨɞɵ ɩɨɥɢɷɬɢɥɟɧɨɜɨɣ ɭɩɚɤɨɜɤɢ ɢ ɩɪ. Ɂɚɬɟɦ ɢɡɦɟɥɶɱɟɧɧɵɣ ɫɤɨɩ ɩɨɫɬɭɩɚɟɬ ɧɚ 
ɭɱɚɫɬɨɤ ɫɦɟɲɟɧɢɹ 3, ɝɞɟ ɨɧ ɫɦɟɲɢɜɚɟɬɫɹ ɫɨ ɫɬɪɭɤɬɭɪɨɨɛɪɚɡɭɸɳɟɣ ɞɨɛɚɜɤɨɣ (ɨɩɢɥɤɚɦɢ) ɢ 
ɫ ɛɢɨɚɤɬɢɜɚɬɨɪɚɦɢ ɜ ɫɨɨɬɧɨɲɟɧɢɢ 4:1:0,005. Ʉɨɦɩɨɫɬɢɪɭɟɦɭɸ ɫɦɟɫɶ ɭɜɥɚɠɧɹɸɬ ɞɨ 
ɜɥɚɠɧɨɫɬɢ ɧɟ ɦɟɧɟɟ 65% (ɧɚɩɪɢɦɟɪ, ɜɨɞɧɵɟ ɪɚɫɬɜɨɪɵ ɛɢɨɚɬɢɜɚɬɨɪɨɜ). ɉɨɫɥɟ ɷɬɨɝɨ 
ɤɨɦɩɨɫɬɢɪɭɟɦɚɹ ɫɦɟɫɶ ɜɵɝɪɭɠɚɟɬɫɹ ɧɚ ɩɥɨɳɚɞɤɭ ɞɥɹ ɤɨɦɩɨɫɬɢɪɨɜɚɧɢɹ 4, ɝɞɟ ɢɡ ɧɟё, ɫ 
ɩɨɦɨɱɶɸ ɩɨɝɪɭɡɱɢɤɨɜ, ɮɨɪɦɢɪɭɸɬɫɹ ɤɨɦɩɨɫɬɧɵɟ ɛɭɪɬɵ. Ȼɭɪɬɵ ɢɦɟɸɬ ɩɪɢɛɥɢɡɢɬɟɥɶɧɨ 
ɬɪɚɩɟɰɟɢɞɚɥɶɧɭɸ ɮɨɪɦɭ ɜ ɫɟɱɟɧɢɢ, ɢɯ ɲɢɪɢɧɚ ɜ ɨɫɧɨɜɚɧɢɢ ɫɨɫɬɚɜɥɹɟɬ 2,5 ɦ, ɚ ɜɵɫɨɬɚ ɧɟ 
ɛɨɥɟɟ 1,5 ɦ. Ȼɭɪɬɵ ɦɨɝɭɬ ɛɵɬɶ ɥɸɛɨɣ ɞɥɢɧɧɵ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɟɥɶɟɮɚ ɩɥɨɳɚɞɤɢ. 
ɉɥɨɳɚɞɤɚ ɞɥɹ ɤɨɦɩɨɫɬɢɪɨɜɚɧɢɹ ɡɚɛɟɬɨɧɢɪɨɜɚɧɚ, ɱɬɨɛɵ ɧɟ ɪɚɡɪɭɲɚɥɚɫɶ ɩɪɢ ɞɜɢɠɟɧɢɢ 
ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ ɢ ɞɥɹ ɫɛɨɪɚ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɫɬɨɱɧɵɯ ɜɨɞ.

ɉɪɨɰɟɫɫ ɤɨɦɩɨɫɬɢɪɨɜɚɧɢɹ ɞɥɢɬɫɹ 5−6 ɦɟɫɹɰɟɜ. ȼɨ ɜɪɟɦɹ ɩɪɨɰɟɫɫɚ ɤɨɧɬɪɨɥɢɪɭɟɬɫɹ 
ɜɥɚɠɧɨɫɬɶ ɫɦɟɫɢ ɢ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɚɷɪɚɰɢɢ ɫɦɟɫɶ ɩɟɪɟɦɟɲɢɜɚɟɬɫɹ. ɉɟɪɟɦɟɲɢɜɚɧɢɟ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɛɭɥɶɞɨɡɟɪɚ-ɷɤɫɤɚɜɚɬɨɪɚ. ȼ ɞɨɠɞɥɢɜɵɟ ɩɟɪɢɨɞɵ 
ɜɨɪɨɲɟɧɢɟ ɩɪɢɨɫɬɚɧɚɜɥɢɜɚɸɬ ɞɨ ɜɵɫɵɯɚɧɢɹ ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ ɫɥɨɹ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɢɦɟɧɟɧɢɟ ɛɢɨɚɤɬɢɜɚɬɨɪɨɜ ɩɪɢ ɤɨɦɩɨɫɬɢɪɨɜɚɧɢɢ ɫɤɨɩɚ, 
ɨɛɪɚɡɭɸɳɟɝɨɫɹ ɜ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɦ ɩɪɨɰɟɫɫɟ ɧɚ ɩɪɟɞɩɪɢɹɬɢɹɯ ɰɟɥɥɸɥɨɡɧɨ-ɛɭɦɚɠɧɨɣ 
ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ, ɩɨɡɜɨɥɹɟɬ ɫɨɤɪɚɬɢɬɶ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɤɨɦɩɨɫɬɢɪɨɜɚɧɢɹ ɧɚ 2-3

ɦɟɫɹɰɚ.
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ɉɊɂɆȿɇȿɇɂȿ ɉɈɅɂɎɍɇɄɐɂɈɇȺɅɖɇɕɏ ɆɈȾɂɎɂɐɂɊɈȼȺɇɇɕɏ 
ɆȺɌȿɊɂȺɅɈȼ ȾɅə ɄɈɆɉɅȿɄɋɇɈɃ ɈɑɂɋɌɄɂ ɉɈȾɁȿɆɇɕɏ ȼɈȾ  

1
 ɉɪɨɩɨɥɶɫɤɢɣ Ⱦ.ɗ., 2 Ʉɪɚɫɤɨɜɫɤɢɣ ɋ.ȼ. ɤ.ɬ.ɧ., ɞɨɰɟɧɬ 

1Ȼɟɥɨɪɭɫɫɤɢɣ ɧɚɰɢɨɧɚɥɶɧɵɣ ɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ 
2Ȼɟɥɨɪɭɫɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ 

ɇɟɧɚɞɥɟɠɚɳɟɟ ɤɚɱɟɫɬɜɨ ɩɢɬɶɟɜɨɣ ɜɨɞɵ (ɜ ɱɚɫɬɧɨɫɬɢ ɩɨɜɵɲɟɧɧɨɟ ɫɨɞɟɪɠɚɧɢɟ 
ɠɟɥɟɡɚ) ɫɨɜɦɟɫɬɧɨ ɫ ɦɢɤɪɨɛɧɵɦ ɡɚɝɪɹɡɧɟɧɢɟɦ ɨɤɚɡɵɜɚɟɬ ɧɟɝɚɬɢɜɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ 
ɡɞɨɪɨɜɶɟ ɱɟɥɨɜɟɤɚ, ɩɪɢɜɨɞɢɬ ɤ ɨɛɪɚɡɨɜɚɧɢɸ ɨɬɥɨɠɟɧɢɣ ɧɚ ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ 
ɬɪɭɛ ɫɟɬɟɣ ɜɨɞɨɫɧɚɛɠɟɧɢɹ, ɚ ɬɚɤɠɟ ɤ ɛɪɚɤɭ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ. ɉɨ ɷɬɨɣ ɩɪɢɱɢɧɟ 
ɰɟɥɟɫɨɨɛɪɚɡɧɵɦ ɹɜɥɹɟɬɫɹ ɫɢɧɬɟɡ ɮɢɥɶɬɪɭɸɳɟɣ ɡɚɝɪɭɡɤɢ ɫ ɩɨɥɢɮɭɧɤɰɢɨɧɚɥɶɧɵɦ 
ɩɨɤɪɵɬɢɟɦ. ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɢɫɫɥɟɞɨɜɚɧ ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɵɣ ɫ ɩɨɦɨɳɶɸ ɨɤɫɢɞɨɜ 
ɦɟɬɚɥɥɨɜ ɚɤɬɢɜɢɪɨɜɚɧɧɵɣ ɭɝɨɥɶ (Ⱥɋ). ȼ ɤɚɱɟɫɬɜɟ ɩɨɤɪɵɬɢɣ ɜɵɛɪɚɧɵ ɨɤɫɢɞ ɰɢɧɤɚ 
(ZnO) ɞɥɹ ɩɨɞɚɜɥɟɧɢɹ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ ɛɚɤɬɟɪɢɣ Д1Ж ɢ ɨɤɫɢɞ ɠɟɥɟɡɚ (FexOy) ɞɥɹ 
ɭɜɟɥɢɱɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɨɛɟɡɠɟɥɟɡɢɜɚɧɢɹ ɨɱɢɳɚɟɦɨɣ ɜɨɞɵ. ɇɚɧɟɫɟɧɢɹ ɬɚɤɢɯ 
ɩɨɤɪɵɬɢɣ ɩɪɨɢɡɜɨɞɢɥɨɫɶ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ (ZnO–FexOy) ɦɟɬɨɞɨɦ ɷɤɡɨɬɟɪɦɢɱɟɫɤɨɝɨ 
ɝɨɪɟɧɢɹ ɜ ɪɚɫɬɜɨɪɟ (solution combustion synthesis – SCS) Д2Ж ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 
ɦɨɱɟɜɢɧɵ (U) ɢ ɥɢɦɨɧɧɨɣ ɤɢɫɥɨɬɵ (CA) ɜ ɤɚɱɟɫɬɜɟ ɜɨɫɫɬɚɧɨɜɢɬɟɥɹ. Ⱦɥɹ ɨɰɟɧɤɢ 
ɫɜɨɣɫɬɜ ɩɨɥɭɱɟɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɛɵɥ ɩɪɨɜɟɞɟɧ ɪɹɞ ɥɚɛɨɪɚɬɨɪɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ: 
ɢɡɭɱɟɧɢɟ ɦɨɪɮɨɥɨɝɢɢ ɩɨɜɟɪɯɧɨɫɬɢ ɫ ɩɨɦɨɳɶɸ SEM ɚɧɚɥɢɡɚ, ɯɢɦɢɱɟɫɤɢɣ ɢ ɮɚɡɨɜɵɣ 
ɚɧɚɥɢɡ ɨɛɪɚɡɰɚ – ɫ ɩɨɦɨɳɶɸ EDX ɢ XRD.     

ɂɫɫɥɟɞɨɜɚɧɢɟ ɩɨɜɟɪɯɧɨɫɬɢ ɨɛɪɚɡɰɨɜ (Zn/Fe-CA, Zn/Fe-U) ɩɨɤɚɡɚɥɨ, ɱɬɨ 
ɪɚɫɩɪɟɞɟɥɟɧɢɟ ZnO ɢ FexOy ɪɚɜɧɨɦɟɪɧɨ ɩɨ ɜɫɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɨɛɪɚɡɰɚ. Ɂɚɜɢɫɢɦɨɫɬɟɣ 
ɦɟɠɞɭ ɪɚɫɩɪɟɞɟɥɟɧɢɟɦ ɠɟɥɟɡɚ ɢ ɰɢɧɤɚ ɧɟ ɧɚɛɥɸɞɚɥɨɫɶ. ɇɚɥɢɱɢɟ FО3O4 ɢ ZnO ɧɚ 
ɩɨɜɟɪɯɧɨɫɬɢ ɨɛɪɚɡɰɨɜ AC ɛɵɥɨ ɩɨɞɬɜɟɪɠɞɟɧɨ ɫ ɩɨɦɨɳɶɸ XRD ɚɧɚɥɢɡɚ, ɧɨ ɫ 
ɧɟɤɨɬɨɪɵɦ ɪɚɡɥɢɱɢɟɦ ɞɥɹ ɨɛɪɚɡɰɚ Zn/Fe-U: ɩɢɤɢ ɨɤɫɢɞɨɜ ɰɢɧɤɚ ɢ ɠɟɥɟɡɚ ɨɛɥɚɞɚɥɢ 
ɦɟɧɶɲɟɣ ɢɧɬɟɧɫɢɜɧɨɫɬɶɸ ɜ ɫɪɚɜɧɟɧɢɢ ɫ Zn/Fe-CA. Ɉɞɧɚ ɢɡ ɜɨɡɦɨɠɧɵɯ ɩɪɢɱɢɧ – 

ɧɚɥɢɱɢɟ ɨɫɬɚɬɨɱɧɨɝɨ ɭɝɥɟɪɨɞɚ ɧɚ ɤɪɢɫɬɚɥɥɢɱɟɫɤɢɣ ɫɬɪɭɤɬɭɪɚɯ ɦɟɬɚɥɥɨɜ. Ɋɟɡɭɥɶɬɚɬɵ 
EDX ɚɧɚɥɢɡɚ ɬɚɤɠɟ ɩɨɤɚɡɚɥɢ ɨɞɢɧɚɤɨɜɭɸ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɜɨɫɫɬɚɧɨɜɢɬɟɥɟɣ (U, CA) ɫ 
ɧɟɫɭɳɟɫɬɜɟɧɧɨɣ ɪɚɡɧɢɰɟɣ ɩɪɨɰɟɧɬɧɨɝɨ ɫɨɞɟɪɠɚɧɢɹ ɰɢɧɤɚ ɢ ɠɟɥɟɡɚ (ɦɚɫ. %)  ɧɚ 
ɩɨɜɟɪɯɧɨɫɬɢ ɨɛɪɚɡɰɨɜ (ГЧ/FО-CA: Zn – 2,8, Fe – 1,0; Zn/Fe-U: Zn – 2,1, Fe – 1,4). ɋɬɨɢɬ 
ɨɬɦɟɬɢɬɶ, ɱɬɨ ɧɚɧɟɫɟɧɢɟ ɰɢɧɤɚ ɢ ɠɟɥɟɡɚ ɢɦɟɟɬ ɫɜɨɢ ɪɚɡɥɢɱɢɹ. Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɨɤɫɢɞɚ 
ɠɟɥɟɡɚ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɨɝɨ Ⱥɋ ɛɨɥɟɟ ɪɚɜɧɨɦɟɪɧɨɟ, ɧɨ ɦɟɧɟɟ 
ɷɮɮɟɤɬɢɜɧɨɟ. Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɨɤɫɢɞɚ ɰɢɧɤɚ ɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɨɟ (ɩɨɱɬɢ ɜ 2 ɪɚɡɚ), ɧɨ 
ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɩɨ ɩɨɜɟɪɯɧɨɫɬɢ ɧɟɪɚɜɧɨɦɟɪɧɨɟ ɫ ɹɪɤɨ ɜɵɪɚɠɟɧɧɵɦɢ ɨɱɚɝɚɦɢ. 
ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɨɛɪɚɡɰɨɜ Zn/Fe-CA ɢ Zn/Fe-U ɞɥɹ ɨɛɟɡɠɟɥɟɡɢɜɚɧɢɹ ɩɨɞɡɟɦɧɵɯ ɜɨɞ ɧɚ 
ɫɬɚɧɰɢɢ ɜɨɞɨɩɨɞɝɨɬɨɜɤɢ (ɩɨ ɨɫɬɚɬɨɱɧɨɦɭ ɫɨɞɟɪɠɚɧɢɸ ɠɟɥɟɡɚ ɨɛɳɟɝɨ) ɩɪɟɜɵɫɢɥɨ 
ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɢɫɯɨɞɧɨɝɨ Ⱥɋ ɜ 3 ɪɚɡɚ. ȼɫɟ ɩɪɨɜɟɞɟɧɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɦɨɝɭɬ 
ɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɬɶ ɨ ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɢɧɬɟɡɢɪɨɜɚɧɧɵɯ ɨɛɪɚɡɰɨɜ ɧɚ 
ɫɬɚɧɰɢɢ ɜɨɞɨɩɨɞɝɨɬɨɜɤɢ.  
Ʌɢɬɟɪɚɬɭɪɚ  

1 Huang, T. Fast and cost-effective preparation of antimicrobial zinc oxide embedded in 

activated carbon composite for water purification applications / T. Huang, R. Zhou, J. Cui, J. 

Zhang, X. Tang, S. Chen, J. Feng, H. Liu. // Materials Chemistry and Physics. – 2018. – Vol. 

206. – P. 124–129.  

2 Propolsky, D. Modified activated carbon for deironing of underground water / D. 

Propolsky,  E. Romanovskaia, W. Kwapinski, V. Romanovski //  Environmental Research. – 

2020. Vol. 182. – P. 108996. 
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ȼɍȽɅȿɐȿȼɂɃ ɋɅȱȾ ɅɘȾɂɇɂ
Ɂɚɯɚɪɨɜɚ Ⱥ.ȱ.  ɫɬɭɞɟɧɬɤɚ ɝɪɭɩɢ ȺɆɉ-18ɦ

ɇɚɭɤɨɜɢɣ ɤɟɪɿɜɧɢɤ: ɞɨɰ., ɤ.ɯ.ɧ., ɞɨɰ. Ɂɚɯɚɪɨɜɚ Ɉ.ȱ.
ɋɯɿɞɧɨɭɤɪɚʀɧɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɿɦɟɧɿ ȼɨɥɨɞɢɦɢɪɚ Ⱦɚɥɹ

Ƚɥɨɛɚɥɶɧɨɸ ɩɪɨɛɥɟɦɨɸ ɥɸɞɫɬɜɚ є ɜɢɫɨɤɢɣ ɜɦɿɫɬ ɜ ɚɬɦɨɫɮɟɪɧɨɦɭ ɩɨɜɿɬɪɿ 
ɩɚɪɧɢɤɨɜɢɯ ɝɚɡɿɜ, ɳɨ  ɩɪɢɡɜɨɞɢɬɶ ɞɨ ɩɟɪɟɝɪɿɜɚɧɧɹ ɩɨɜɟɪɯɧɿ ɩɥɚɧɟɬɢ. Ɉɫɧɨɜɧɢɦɢ 
ɞɠɟɪɟɥɚɦɢ ɩɚɪɧɢɤɨɜɢɯ ɝɚɡɿɜ ɜ ɚɬɦɨɫɮɟɪɿ ɭ ɪɿɡɧɿ ɝɟɨɥɨɝɿɱɧɿ ɟɩɨɯɢ ɛɭɥɢ: ɩɨɜɟɪɯɧɹ 
ɋɜɿɬɨɜɨɝɨ ɨɤɟɚɧɭ, ɜɭɥɤɚɧɿɱɧɚ ɞɿɹɥɶɧɿɫɬɶ ɬɚ ɥɿɫɨɜɿ ɩɨɠɟɠɿ. Ɋɨɡɜɢɬɨɤ ɩɪɨɦɢɫɥɨɜɨɫɬɿ 
ɫɭɬɬєɜɨ ɡɛɿɥɶɲɢɜ ɤɿɥɶɤɿɫɬɶ ɜɢɤɢɞɿɜ ɩɚɪɧɢɤɨɜɢɯ ɝɚɡɿɜ ɞɨ ɚɬɦɨɫɮɟɪɢ ɡɚ ɪɚɯɭɧɨɤ [1]:

- cɩɚɥɸɜɚɧɧɹ ɜɢɤɨɩɧɢɯ ɜɢɞɿɜ ɩɚɥɢɜɚ (ɜɭɝɥɟɤɢɫɥɢɣ ɝɚɡ (ɋɈ2));

- ɪɨɡɪɨɛɤɢ ɧɚɮɬɨɜɢɯ ɪɨɞɨɜɢɳ (ɦɟɬɚɧ);
- ɜɬɪɚɬɢ ɯɥɚɞɚɝɟɧɬɿɜ ɿ ɜɢɤɨɪɢɫɬɚɧɧɹ ɚɟɪɨɡɨɥɿɜ (ɮɪɟɨɧɢ);
- ɪɚɤɟɬɧɢɯ ɡɚɩɭɫɤɿɜ (ɨɤɫɢɞɢ ɚɡɨɬɭ);
- ɪɨɛɨɬɢ ɚɜɬɨɦɨɛɿɥɶɧɢɯ ɦɨɬɨɪɿɜ (ɨɡɨɧ).
ɋɭɤɭɩɧɿɫɬɶ ɜɢɤɢɞɿɜ ɜɫɿɯ ɩɚɪɧɢɤɨɜɢɯ ɝɚɡɿɜ – ɰɟ «ɜɭɝɥɟɰɟɜɢɣ ɫɥɿɞ» (Carbon

Footprint). Ȼɥɢɡɶɤɨ 75 % ɜɫɿɯ ɚɧɬɪɨɩɨɝɟɧɧɢɯ ɜɢɤɢɞɿɜ ɩɚɪɧɢɤɨɜɢɯ ɝɚɡɿɜ ɫɤɥɚɞɚє  ɋɈ2,

ɬɨɦɭ ɞɥɹ ɡɪɭɱɧɨɫɬɿ ɩɿɞɪɚɯɭɧɤɭ ɜɫɿ ɩɚɪɧɢɤɨɜɿ ɝɚɡɢ ɩɟɪɟɪɚɯɨɜɭɸɬɶ ɜ ɟɤɜɿɜɚɥɟɧɬ ɋɈ2.

Ɍɚɤɢɦ ɱɢɧɨɦ, ɜɭɝɥɟɰɟɜɢɣ ɫɥɿɞ  ɪɨɡɪɚɯɨɜɭɸɬɶ ɜ ɬɨɧɚɯ ɋɈ2-ɟɤɜ. ȼɭɝɥɟɰɟɜɢɣ ɫɥɿɞ ɦɨɠɧɚ 
ɪɚɯɭɜɚɬɢ ɧɚ ɨɞɧɭ ɥɸɞɢɧɭ, ɧɚ ɨɪɝɚɧɿɡɚɰɿɸ, ɧɚ ɩɿɞɩɪɢєɦɫɬɜɨ, ɧɚ ɪɟɝɿɨɧ ɚɛɨ ɧɚ ɞɟɪɠɚɜɭ, ɿ 
ɞɥɹ ɰɶɨɝɨ ɿɫɧɭɸɬɶ ɪɿɡɧɿ ɦɟɬɨɞɢ ɨɰɿɧɸɜɚɧɧɹ. ȼɫɟ, ɳɨ ɦɢ ɪɨɛɢɦɨ, ɜɫɟ, ɱɢɦ ɦɢ 
ɤɨɪɢɫɬɭєɦɨɫɹ, ɡɚɥɢɲɚє ɫɥɿɞ. Ɂɚ ɩɿɞɪɚɯɭɧɤɚɦɢ ɫɩɟɰɿɚɥɿɫɬɿɜ ɋɒȺ ɫɜɿɣ ɜɭɝɥɟɰɟɜɢɣ ɫɥɿɞ 
ɦɚɸɬɶ ɬɚɤɨɠ ɪɿɡɧɨɦɚɧɿɬɧɿ ɬɨɜɚɪɢ ɿ ɩɨɫɥɭɝɢ Д2Ж:

- ⸰ε⸰ ɩɨɜɿɞɨɦɥɟɧɧɹ - 0,014 ɝ ɋɈ2-ɟɤɜ.;
- E-mail-ɩɨɜɿɞɨɦɥɟɧɧɹ - 4 ɝ ɋɈ2-ɟɤɜ. ɚɛɨ 50 ɝ ɋɈ2-ɟɤɜ., ɹɤɳɨ ɜ ɥɢɫɬɿ є ɞɨɫɢɬɶ

ɨɛ'єɦɧɟ ɞɨɞɚɬɨɤ;
- ɜɢɤɨɪɢɫɬɚɧɧɹ ɦɨɛɿɥɶɧɨɝɨ ɬɟɥɟɮɨɧɭ - 1250 ɤɝ ɋɈ2-ɟɤɜ. ɜ ɪɿɤ, ɹɤɳɨ ɝɨɜɨɪɢɬɢ ɩɨ 1

ɝɨɞɢɧɿ ɧɚ ɞɟɧɶ;

- ɹɛɥɭɤɨ ɜ ɦɿɫɰɿ ɡɪɨɫɬɚɧɧɹ - 0 ɝ ɋɈ2-ɟɤɜ.; ɹɤɳɨ ɹɛɥɭɤɨ ɩɪɢɜɟɡɟɧɨ ɡɿ ɫɜɨɝɨ ɫɚɞɭ - ɜ
ɫɟɪɟɞɧɶɨɦɭ 10 ɝ ɋɈ2-ɟɤɜ.; ɹɛɥɭɤɨ ɦɿɫɰɟɜɨɝɨ ɜɢɪɨɛɧɢɰɬɜɚ ɜ ɫɟɡɨɧ ɡɛɨɪɭ ɹɛɥɭɤ (ɹɛɥɭɤɨ 
ɧɟ ɡɛɟɪɿɝɚɥɨɫɹ ɜ ɫɩɟɰɿɚɥɶɧɢɯ ɭɦɨɜɚɯ, ɳɨ ɬɟɠ ɜɢɦɚɝɚє ɜɢɬɪɚɬ ɟɧɟɪɝɿʀ) - 80 ɝ ɋɈ2-ɟɤɜ.; ɜ 
ɫɟɪɟɞɧɶɨɦɭ ɹɛɥɭɤɨ, ɡ'ʀɞɟɧɟ ɥɸɞɢɧɨɸ, - 150 ɝ ɋɈ2-ɟɤɜ.;

- ɦɨɪɨɡɢɜɨ - 500 ɝ ɋɈ2-ɟɤɜ.;
- ɫɦɿɬɬɹ, 1 ɤɝ - 700 ɝ ɋɈ2-ɟɤɜ., ɚ ɹɤɳɨ ɰɟ ɚɥɸɦɿɧɿєɜɿ ɛɚɧɤɢ - 9 ɤɝ ɋɈ2-ɟɤɜ ɧɚ ɤɝ;
- ɞɠɢɧɫɢ - 6 ɤɝ ɋɈ2-ɟɤɜ.
Ɇɟɬɨɸ ɧɚɲɨɝɨ ɞɨɫɥɿɞɠɟɧɧɹ ɛɭɥɨ ɜɢɜɱɟɧɧɹ ɜɭɝɥɟɰɟɜɨɝɨ ɫɥɿɞɭ ɨɤɪɟɦɨʀ ɥɸɞɢɧɢ.

ȼɭɝɥɟɰɟɜɢɣ ɫɥɿɞ ɥɸɞɢɧɢ ɡɚɥɟɠɢɬɶ ɜɿɞ ɛɚɝɚɬɶɨɯ ɮɚɤɬɨɪɿɜ, ɚɥɟ ɧɚɣɛɿɥɶɲ ɜɩɥɢɜɨɜɢɦɢ  є 
ɜɢɬɪɚɬɢ ɧɚ ɨɩɚɥɸɜɚɧɧɹ ɬɚ ɨɫɜɿɬɥɟɧɧɹ ɠɢɬɥɚ,  ɤɨɪɢɫɬɭɜɚɧɧɹ ɬɪɚɧɫɩɨɪɬɧɢɦɢ ɡɚɫɨɛɚɦɢ 
(ɚɜɬɨɦɨɛɿɥɶ, ɩɨɬɹɝ, ɥɿɬɚɤ) ɬɚ ɯɚɪɱɨɜɿ ɡɜɢɱɤɢ. ɐɟ є ɩɨɤɚɡɧɢɤɢ ɹɤɨɫɬɿ ɠɢɬɬɹ, ɧɚ ɹɤɿ ɫɭɬɬєɜɨ 
ɜɩɥɢɜɚɸɬɶ ɜɿɤ ɥɸɞɢɧɢ ɬɚ ɫɮɟɪɚ ʀʀ ɞɿɹɥɶɧɨɫɬɿ. Ɍɨɦɭ ɞɥɹ ɧɚɲɨɝɨ ɞɨɫɥɿɞɠɟɧɧɹ ɦɢ ɨɛɪɚɥɢ 
ɝɪɭɩɭ ɥɸɞɟɣ, ɹɤɿ ɜɯɨɞɹɬɶ ɜ ɨɞɧɭ ɜɿɤɨɜɭ (18-22 ɪɨɤɢ) ɬɚ ɫɨɰɿɚɥɶɧɭ ɝɪɭɩɭ (ɫɬɭɞɟɧɬ ɜɢɳɨɝɨ 
ɧɚɜɱɚɥɶɧɨɝɨ ɡɚɤɥɚɞɭ).  Ⱦɥɹ ɪɨɡɪɚɯɭɧɤɭ ɜɭɝɥɟɰɟɜɨɝɨ ɫɥɿɞɭ ɦɢ ɜɡɹɥɢ ɜɿɞɨɦɢɣ ɤɚɥɶɤɭɥɹɬɨɪ 
Д3Ж, ɹɤɿɣ ɪɨɡɪɨɛɥɟɧɢɣ  Henkel ɪɚɡɨɦ ɡ ȼɭɩɩɟɪɬɚɥɶɫɶɤɢɦ ɭɧɿɜɟɪɫɢɬɟɬɨɦ (ɇɿɦɟɱɱɢɧɚ). 
ɇɢɠɱɟ ɧɚɜɟɞɟɧɿ ɪɟɡɭɥɶɬɚɬɢ ɧɚɲɢɯ ɪɨɡɪɚɯɭɧɤɿɜ.

ɇɚ ɩɿɞɫɬɚɜɿ ɞɚɧɢɯ ɧɚɲɨʀ ɬɚɛɥɢɰɿ ɦɨɠɧɚ ɜɢɡɧɚɱɢɬɢ ɟɤɨɥɨɝɿɱɧɢɣ ɫɥɿɞ ɫɬɭɞɟɧɬɚ, 
ɜɪɚɯɨɜɭɸɱɢ ɭɦɨɜɢ ɣɨɝɨ ɠɢɬɬɹ. Ɍɚɤ, ɧɚɩɪɢɤɥɚɞ, ɹɤɳɨ ɫɬɭɞɟɧɬ ɦɟɲɤɚє ɭ ɝɭɪɬɨɠɢɬɤɭ, ɿɧɨɞɿ 
ʀɫɬɶ ɦ’ɹɫɨ, ɯɨɞɢɬɶ ɩɿɲɤɢ ɚɛɨ ɤɨɪɢɫɬɭєɬɶɫɹ ɟɤɨɥɨɝɿɱɧɨ ɱɢɫɬɢɦ ɜɢɞɨɦ ɩɟɪɟɫɭɜɚɧɧɹ –
ɜɟɥɨɫɢɩɟɞɨɦ, ɬɨ ɣɨɝɨ ɜɭɝɥɟɰɟɜɢɣ ɫɥɿɞ ɫɤɥɚɞɚє 3,5-4 ɬɨɧɢ ɋɈ2-ɟɤɜ. ɧɚ ɪɿɤ. Ⱦɥɹ ɩɨɪɿɜɧɹɧɧɹ: 
ɫɟɪɟɞɧɿɣ ɫɜɿɬɨɜɢɣ ɟɤɨɥɨɝɿɱɧɢɣ ɫɥɿɞ ɧɚ ɥɸɞɢɧɭ ɫɤɥɚɞɚє 4,9 ɬ, ɫɥɿɞ ɫɟɪɟɞɧɶɨɫɬɚɬɢɫɬɢɱɧɨɝɨ 
ɦɟɲɤɚɧɰɹ ɋɩɨɥɭɱɟɧɢɯ ɲɬɚɬɿɜ — 20,41ɬ, ɦɟɲɤɚɧɰɹ Ʉɚɡɚɯɫɬɚɧɭ 14,36 ɬ ɋɈ2-ɟɤɜ. 



ɋɟɤɰɿɹ 3: ȿɤɨɥɨɝɿɱɧɿ ɩɪɨɛɥɟɦɢ ɩɪɢɪɨɞɨɤɨɪɢɫɬɭɜɚɧɧɹ ɬɚ ɨɯɨɪɨɧɚ ɧɚɜɤɨɥɢɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ 
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 ɉɨɤɚɡɧɢɤɢ ɬ, ɋɈ2-

ɟɤɜ. 
 

Ⱦɨɦɨɝɨɫɩɨɞɚɪɫɬɜɨ 

(ɝɚɡɨɜɟ ɨɩɚɥɟɧɧɹ, 
ɨɫɜɿɬɥɟɧɧɹ, 

ɟɥɟɤɬɪɨɩɪɢɥɚɞɢ) 

Ʉɿɦɧɚɬɚ ɧɚ 2-ɯ ɨɫɿɛ  ɭ ɝɭɪɬɨɠɢɬɤɭ ɩɥɨɳɟɸ 20 ɦ2
 0,94 

Ɉɞɧɨɤɿɦɧɚɬɧɚ ɤɜɚɪɬɢɪɚ ɩɥɨɳɟɸ 40 ɦ2
 (ɨɞɢɧ ɦɟɲɤɚɧɟɰɶ) 2,25 

Ɋɚɡɨɦ ɡ ɛɚɬɶɤɚɦɢ ɭ ɤɜɚɪɬɢɪɿ (ɡ ɪɨɡɪɚɯɭɧɤɭ 20 ɦ2
 ɧɚ 

ɨɞɧɨɝɨ ɱɥɟɧɚ ɫɿɦ’ʀ) 
1,74 

ȱɧɲɟ (ɤɭɯɧɹ, ɩɪɚɧɧɹ, ɝɿɝɿєɧɿɱɧɿ ɩɪɨɰɟɞɭɪɢ) 0,5 

 

 

 

ɏɚɪɱɭɜɚɧɧɹ 

Ȳɦ ɦ’ɹɫɨ ɛɿɥɶɲɟ 3 ɪɚɡɿɜ ɧɚ ɬɢɠɞɟɧɶ 2,54 

Ȳɦ ɦ’ɹɫɨ 1-3 ɪɚɡɢ ɧɚ ɬɢɠɞɟɧɶ 2,06 

ȼɟɝɟɬɚɪɿɚɧɟɰɶ  1,7 

ȼɟɝɚɧ 1,27 

Ʉɨɪɢɫɬɭɸɫɶ ɫɢɫɬɟɦɨɸ ɝɪɨɦɚɞɫɶɤɨɝɨ ɯɚɪɱɭɜɚɧɧɹ 

(2 ɪɚɡɢ ɧɚ ɞɨɛɭ, 5 ɞɿɛ ɧɚ ɬɢɠɞɟɧɶ) 
0,27 

ɇɚɩɨʀ (ɧɚɩɪɢɤɥɚɞ, ɤɚɜɚ – 0,04, ɱɚɣ – 0,02, ɩɢɜɨ – 0,03 ɬ ɧɚ 
250 ɦɥ) 

0,1-0,5 

 

ɉɟɪɟɫɭɜɚɧɧɹ 

(ɡ ɪɨɡɪɚɯɭɧɤɭ 10 ɤɦ 

7 ɞɿɛ ɧɚ ɬɢɠɞɟɧɶ) 

ɉɪɢɜɚɬɧɢɣ ɛɟɧɡɢɧɨɜɢɣ ɚɜɬɨɦɨɛɿɥɶ  1,17 

ɉɚɫɚɠɢɪ ɜ ɚɜɬɨɦɨɛɿɥɿ  0,23 

ɉɚɫɚɠɢɪ ɜ ɚɜɬɨɛɭɫɿ   0,32 

ȼɟɥɨɫɢɩɟɞ ɚɛɨ ɩɪɨɝɭɥɹɧɤɚ 0,03 

ɋɤɭɬɟɪ ɚɛɨ ɦɨɩɟɞ 0,37 

Ⱦɨɡɜɿɥɥɹ ɬɚ ɜɿɞɩɨɱɢɧɨɤ ȼɿɞɩɭɫɬɤɚ (ɩɨɬɹɝ, ɥɿɬɚɤ), ɡɚɧɹɬɬɹ ɫɩɨɪɬɨɦ (ɩɥɚɜɚɧɧɹ) 0,0-0,5 

ȼɢɫɧɨɜɤɢ. Ⱦɥɹ ɟɮɟɤɬɢɜɧɨʀ ɛɨɪɨɬɶɛɢ ɡ ɤɥɿɦɚɬɢɱɧɢɦɢ ɡɦɿɧɚɦɢ ɧɟɨɛɯɿɞɧɨ ɳɨɛ 
ɜɭɝɥɟɰɟɜɢɣ ɫɥɿɞ ɥɸɞɢɧɢ ɧɟ ɩɟɪɟɜɢɳɭɜɚɜ 2 ɬ ɋɈ2-ɟɤɜ., ɳɨ є ɫɜɿɬɨɜɨɸ ɰɿɥɥɸ ɞɨ 2050 ɪɨɤɭ 
Ⱦɨɫɹɝɧɭɬɢ ɡɦɟɧɲɟɧɧɹ ɜɭɝɥɟɰɟɜɨɝɨ ɫɥɿɞɭ ɡɚ ɪɚɯɭɧɨɤ ɫɤɨɪɨɱɟɧɧɹ ɜɢɤɨɪɢɫɬɚɧɧɹ ɠɢɬɬєɜɨ 
ɧɟɨɛɯɿɞɧɢɯ ɩɨɫɥɭɝ ɩɪɚɤɬɢɱɧɨ ɧɟɦɨɠɥɢɜɨ, ɳɨ ɩɿɞɬɜɟɪɞɠɭɸɬɶ ɧɚɲɿ ɪɨɡɪɚɯɭɧɤɢ. ȼɢɪɿɲɟɧɧɸ 
ɰɿєʀ ɩɪɨɛɥɟɦɢ ɫɩɪɢɹɬɢɦɟ ɮɨɪɦɭɜɚɧɧɹ ɟɤɨɥɨɝɿɱɧɨɝɨ ɦɢɫɥɟɧɧɹ  ɭ ɤɨɠɧɨʀ ɥɸɞɢɧɢ ɬɚ 
ɝɥɨɛɚɥɶɧɿ ɡɦɿɧɢ ɿ ɜɢɤɨɪɢɫɬɚɧɧɹ ɩɪɢɧɰɢɩɨɜɨ ɧɨɜɿɬɧɿɯ ɬɟɯɧɨɥɨɝɿɣ ɜ ɩɨɛɭɬɿ, ɬɪɚɧɫɩɨɪɬɿ, 
ɩɪɨɦɢɫɥɨɜɨɫɬɿ. 
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ȺɄɌɍȺɅɖɇȱ ɉɈɄȺɁɇɂɄɂ əɄɈɋɌȱ ȼɈȾɂ  ɆȺɊɄȱȼɋɖɄɈȽɈ ɊȺɃɈɇɍ 
ɅɍȽȺɇɋɖɄɈȲ ɈȻɅȺɋɌȱ 

Ʉɨɫɚɪɟɜɢɱ Ⱥ.ȼ. – ɭɱɟɧɶ 11 ɤɥɚɫɭ Ɉɩɨɪɧɨɝɨ ɡɚɤɥɚɞɭ ɨɫɜɿɬɢ Ɇɚɪɤɿɜɫɶɤɚ ɝɿɦɧɚɡɿɹ 

ɇɚɭɤɨɜɢɣ ɤɟɪɿɜɧɢɤ: ɞɨɰ., ɤ.ɯ.ɧ., ɞɨɰ. Ɂɚɯɚɪɨɜɚ Ɉ.ȱ. 
ɋɯɿɞɧɨɭɤɪɚʀɧɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɿɦɟɧɿ ȼɨɥɨɞɢɦɢɪɚ Ⱦɚɥɹ 

Ⱥɤɬɭɚɥɶɧɿɫɬɶ ɩɪɨɛɥɟɦɢ. Ɂɞɨɪɨɜ’ɹ  - ɧɚɣɛɿɥɶɲɚ ɰɿɧɧɿɫɬɶ ɥɸɞɫɶɤɨɝɨ ɠɢɬɬɹ. ȼɿɞ 
ɫɬɚɧɭ ɡɞɨɪɨɜ’ɹ ɡɚɥɟɠɢɬɶ ɜɫɟ ɬɟ, ɳɨ ɪɨɛɢɬɶ ɧɚɲɟ ɠɢɬɬɹ ɩɨɜɧɨɰɿɧɧɢɦ ɿ ɳɚɫɥɢɜɢɦ: ɹɤɿɫɬɶ 
ɠɢɬɬɹ, ɣɨɝɨ ɬɪɢɜɚɥɿɫɬɶ, ɮɿɡɢɱɧɚ ɚɤɬɢɜɧɿɫɬɶ. Ɂɚɝɚɥɶɧɨɜɿɞɨɦɢɣ ɮɚɤɬ: ɪɿɜɟɧɶ ɡɞɨɪɨɜ’ɹ 
ɥɸɞɢɧɢ ɧɚ 50% ɡɚɥɟɠɢɬɶ ɜɿɞ ɭɦɨɜ ɬɚ ɫɩɨɫɨɛɭ ɠɢɬɬɹ, ɧɚ 20% - ɜɿɞ ɝɟɧɟɬɢɱɧɢɯ ɮɚɤɬɨɪɿɜ, 
ɳɟ ɧɚ 20% - ɜɿɞ ɟɤɨɥɨɝɿʀ ɧɚɜɤɨɥɢɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ ɬɚ ɥɢɲɟ ɧɚ 10% ɜɿɞ ɦɟɞɢɰɢɧɢ. ȼ 
ɫɜɨɸ ɱɟɪɝɭ ɭɦɨɜɢ ɬɚ ɫɩɨɫɿɛ ɠɢɬɬɹ ɧɟ ɬɿɥɶɤɢ ɮɿɡɢɱɧɚ ɚɤɬɢɜɧɿɫɬɶ ɥɸɞɢɧɢ, ɚ, ɧɚ ɧɚɲɭ 
ɞɭɦɤɭ, ɰɟ ɜ ɩɟɪɲɭ ɱɟɪɝɭ ɹɤɿɫɬɶ ɬɚ ɤɿɥɶɤɿɫɬɶ ɫɩɨɠɢɜɚɧɨʀ ɜɨɞɢ. 

ɑɨɦɭ ɫɚɦɟ ɦɚɪɤɿɜɫɶɤɚ ɜɨɞɚ? ɍ ɝɪɭɞɧɿ 2018 ɪɨɤɭ ɪɚɡɨɦ ɡ ExLab ɭ ɦɿɫɬɿ Ʉɢєɜɿ ɦɢ 
ɬɟɫɬɭɜɚɥɢ ɪɿɡɧɿ ɜɨɞɢ Ʌɭɝɚɧɫɶɤɨʀ ɨɛɥɚɫɬɿ ɧɚ ɤɿɥɶɤɿɫɬɶ ɿɨɧɿɜ.  

Ɋɟɤɨɪɞ ɜɫɬɚɧɨɜɢɥɚ ɫɚɦɟ ɦɚɪɤɿɜɫɶɤɚ ɜɨɞɚ - ɰɟ 1600 ɦɝ ɟɤɜ/ ɥ. ɇɚɩɪɢɤɥɚɞ, ɰɟɣ 
ɩɨɤɚɡɧɢɤ ɜ ɯɿɦɿɱɧɢɯ ɫɬɨɤɚɯ ɛɥɢɡɶɤɨ 1200 ɦɝ-ɟɤɜ/ ɥ.   

https://spravochnick.ru/ekologiya/biosfera/istochniki_parnikovyh_gazov/
https://footprintcalculator.henkel.com/ru
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Ɍɚɛɥɢɰɹ 1. Ɂɚɝɚɥɶɧɢɣ ɫɨɥɟɜɦɿɫɬ ɭ ɜɨɞɚɯ Ʌɭɝɚɧɳɢɧɢ 

Ⱦɠɟɪɟɥɨ ɜɨɞɢ Ɂɚɝɚɥɶɧɢɣ ɫɨɥɟɜɦɿɫɬ Ⱦɠɟɪɟɥɨ ɜɨɞɢ Ɂɚɝɚɥɶɧɢɣ ɫɨɥɟɜɦɿɫɬ 

ɋєɜєɪɨɞɨɧɟɰɶɤ 710 ɪ. ɋɿɜ. Ⱦɨɧɟɰɶ 970 

Ɇɚɪɤɿɜɤɚ 1600 Ɉɡɟɪɨ ɑɢɫɬɟ 140 

Ʌɢɫɢɱɚɧɫɶɤ 350 Ɉɡɟɪɨ ɉɚɪɤɨɜɟ 480 

Ɍɨɦɭ ɦɢ ɜɢɪɿɲɢɥɢ ɛɿɥɶɲ ɞɟɬɚɥɶɧɨ ɞɨɫɥɿɞɢɬɢ ɦɚɪɤɿɜɫɶɤɭ ɜɨɞɭ ɧɚ ɜɦɿɫɬ 
ɧɚɣɜɚɠɥɢɜɿɲɢɯ ɛɿɨɝɟɧɧɢɯ ɿɨɧɿɜ: ɚɤɬɢɜɧɚ ɪɟɚɤɰɿɹ (ɪɇ), ɬɜɟɪɞɿɫɬɶ ɜɨɞɢ (ɋɚ2+), ɡɚɝɚɥɶɧɢɣ 
ɫɨɥɟɜɦɿɫɬ ɬɚ ɜɦɿɫɬ ɯɥɨɪɢɞɿɜ (ɋl

-). ɐɟ ɣ ɫɬɚɥɨ ɦɟɬɨɸ ɧɚɲɨɝɨ ɞɨɫɥɿɞɠɟɧɧɹ. 

ȿɤɫɩɟɪɢɦɟɧɬɚɥɶɧɚ ɱɚɫɬɢɧɚ. Ⱦɨɫɥɿɞɠɟɧɧɹ ɬɜɟɪɞɨɫɬɿ ɜɨɞɢ ɿ ɦɿɧɟɪɚɥɿɡɚɰɿʀ 
ɩɪɨɜɨɞɢɥɨɫɹ ɩɪɨɬɹɝɨɦ ɪɨɤɭ, ɨɫɤɿɥɶɤɢ ɬɜɟɪɞɿɫɬɶ ɜɨɞɨɩɪɨɜɿɞɧɨʀ ɜɨɞɢ ɦɨɠɟ ɡɚɥɟɠɚɬɢ ɜɿɞ 
ɪɿɡɧɢɯ ɮɚɤɬɨɪɿɜ, ɜ ɬɨɦɭ ɱɢɫɥɿ ɿ ɜɿɞ ɩɨɪɢ ɪɨɤɭ. Ⱦɨɫɥɿɞɠɟɧɧɹ ɩɪɨɜɨɞɢɥɢ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ 
ɦɟɬɨɞɢɤɢ ɤɨɦɩɥɟɤɫɨɧɨɦɟɬɪɢɱɧɨɝɨ ɬɚ ɤɢɫɥɨɬɧɨ-ɨɫɧɨɜɧɨɝɨ ɬɢɬɪɭɜɚɧɧɹ Д1-2]. ɇɚɦɢ 
ɬɚɤɨɠ ɞɨɫɥɿɞɠɭɜɚɥɚɫɶ ɜɨɞɚ ɦɿɫɬɚ ɋєɜєɪɨɞɨɧɟɰɶɤɚ ɬɚ ɞɭɠɟ ɩɨɩɭɥɹɪɧɚ ɭ ɦɟɲɤɚɧɰɿɜ 
ɋєɜєɪɨɞɨɧɟɰɶɤɚ «Ʌɶɨɞɨɜɢɤɨɜɚ ɜɨɞɚ». Ɋɟɡɭɥɶɬɚɬɢ ɞɨɫɥɿɞɠɟɧɶ ɧɚɜɟɞɟɧɿ ɭ ɬɚɛɥɢɰɿ 2. 

Ɍɚɛɥɢɰɹ  2. ɉɨɪɿɜɧɹɧɧɹ ɩɨɤɚɡɧɢɤɿɜ ɬɜɟɪɞɨɪɫɬɿ ɬɚ ɫɨɥɟɜɦɿɫɬɭ ɞɟɹɤɢɯ ɜɨɞ   
№ Ⱦɠɟɪɟɥɨ ɜɨɞɢ Ɂɚɝɚɥɶɧɚ 

ɬɜɟɪɞɿɫɬɶ (ɁɌ) 
Ɍɢɦɱɚɫɨɜɚ 
ɬɜɟɪɞɿɫɬɶ (ɌɌ) 

ɉɨɫɬɿɣɧɚ 
ɬɜɟɪɞɿɫɬɶ (ɉɌ) 

Ɂɚɝɚɥɶɧɢɣ 
ɫɨɥɟɜɦɿɫɬ 

1. Ɇɚɪɤɿɜɤɚ* 
16,0 5,0 11,0 930 

2. ɋєɜєɪɨɞɨɧɟɰɶɤ** 
8,5 5,0 3,5 420 

3. Ʌɶɨɞɨɜɢɤɨɜɚ ɜɨɞɚ 1,4 1,2 0,2 100 
* 

- ɧɚɜɟɞɟɧɿ ɭɫɟɪɟɞɧɟɧɿ ɡɧɚɱɟɧɧɹ ɞɨɫɥɿɞɠɟɧɶ, ɹɤɿ  ɛɭɥɢ ɜɢɤɨɧɚɧɿ ɩɪɨɬɹɝɨɦ ɥɢɩɧɹ 2018 – 

ɝɪɭɞɧɹ 2019 ɪɨɤɭ; ɤɨɥɢɜɚɧɧɹ ɡɧɚɱɟɧɶ ɡɢɦɚ-ɥɿɬɨ ɛɥɢɡɶɤɨ 5%. 
**

 - ɧɚɜɟɞɟɧɿ ɭɫɟɪɟɞɧɟɧɿ ɡɧɚɱɟɧɧɹ ɞɥɹ ɜɨɞɢ ɦ. ɋєɜєɪɨɞɨɧɟɰɶɤɚ ɩɪɨɬɹɝɨɦ ɝɪɭɞɧɹ 2019 ɪɨɤɭ. 
ȼɪɚɠɚɸɱɿ ɪɟɡɭɥɶɬɚɬɢ ɩɨ ɦɚɪɤɿɜɫɶɤɿɣ ɜɨɞɿ ɩɪɢɜɟɥɢ ɧɚɫ ɞɨ ɧɚɫɬɭɩɧɨɝɨ ɩɢɬɚɧɧɹ. əɤɿ  

ɫɨɥɿ, ɨɤɪɿɦ ɫɨɥɟɣ ɬɜɟɪɞɨɫɬɿ, ɦɿɫɬɹɬɶɫɹ ɜ ɧɚɲɿɣ ɜɨɞɨɩɪɨɜɿɞɧɿɣ ɜɨɞɿ? Ɇɢ ɜɢɪɿɲɢɥɢ 
ɜɢɡɧɚɱɢɬɢ ɜɦɿɫɬ ɯɥɨɪɢɞɿɜ ɡɚ ɦɟɬɨɞɢɤɨɸ ɚɪɝɟɧɬɨɦɟɬɪɢɱɧɨɝɨ ɬɢɬɪɭɜɚɧɧɹ ɩɨ Ɇɨɪɭ [1]. 

ɉɿɞɫɭɦɤɨɜɿ ɪɟɡɭɥɶɬɚɬɢ ɧɚɲɢɯ ɞɨɫɥɿɞɠɟɧɶ ɧɚɜɟɞɟɧɿ ɭ ɬɚɛɥɢɰɿ 3. Ɂɚɧɚɞɬɨ ɜɟɥɢɤɟ 
ɡɧɚɱɟɧɧɹ ɦɿɧɟɪɚɥɿɡɚɰɿʀ ɦɚɪɤɿɜɫɶɤɨʀ ɜɨɞɢ ɩɨɹɫɧɸєɬɶɫɹ ɡɧɚɱɧɢɦ ɡɚɛɪɭɞɧɟɧɧɹɦ 

ɯɥɨɪɢɞɚɦɢ, ɤɨɬɪɿ ɩɪɢ ɤɢɩ’ɹɬɿɧɧɿ ɧɟ ɨɫɚɞɠɭɸɬɶɫɹ, ɹɤ ɧɚɩɪɢɤɥɚɞ, ɝɿɞɪɨɝɟɧɤɚɪɛɨɧɚɬɢ. ɐɟ 
ɜɫɟ ɧɚɤɨɩɢɱɭєɬɶɫɹ ɭ ɜɚɲɨɦɭ ɨɪɝɚɧɿɡɦɿ! ɇɚɣɛɿɥɶɲɟ ɞɨɩɭɫɬɢɦɟ ɡɧɚɱɟɧɧɹ ɜɦɿɫɬɭ 
ɯɥɨɪɢɞɿɜ ɞɥɹ ɜɨɞɨɩɪɨɜɿɞɧɨʀ ɜɨɞɢ 250 ɦɝ/ɥ, ɚ ɭ ɧɚɫ ɩɟɪɟɜɢɳɟɧɧɹ ɦɚɤɫɢɦɚɥɶɧɨ 
ɞɨɩɭɫɬɢɦɨʀ ɤɨɧɰɟɧɬɪɚɰɿʀ ɧɚ 48,68%. ȼ ɩɨɪɿɜɧɹɧɧɿ ɡ ɋєɜєɪɨɞɨɧɟɰɶɤɨɸ ɜɨɞɨɩɪɨɜɿɞɧɨɸ 
ɜɨɞɨɸ Ɇɚɪɤɿɜɫɶɤɚ ɜɨɞɚ ɦɿɫɬɢɬɶ ɜ 17,5 ɪɚɡɿɜ ɛɿɥɶɲɟ ɯɥɨɪɢɞɿɜ. Ɍɚɤɭ ɜɨɞɭ ɧɿ ɜ ɹɤɨɦɭ ɪɚɡɿ 
ɩɢɬɢ ɧɟ ɦɨɠɧɚ! Єɞɢɧɢɣ ɩɨɤɚɡɧɢɤ, ɹɤɢɣ ɜɿɞɩɨɜɿɞɚє ɧɨɪɦɿ – ɰɟ ɜɨɞɧɢɜɢɣ ɩɨɤɚɡɧɢɤ (ɪɇ), 
ɬɨɛɬɨ ɜɦɿɫɬ ɿɨɧɿɜ Ƚɿɞɪɨɝɟɧɭ. 

 Ɍɚɛɥɢɰɹ 3. ɍɡɚɝɚɥɶɧɟɧɧɹ ɩɨɤɚɡɧɢɤɿɜ ɜɨɞɢ 

ɁɌ ɌɌ ɉɌ ɪɇ ȼɦɿɫɬ ɯɥɨɪɢɞɿɜ Ɇɿɧɟɪɚɥɿɡɚɰɿɹ 

16 ɦɦɨɥɶ/ɥ 5 ɦɦɨɥɶ/ɥ 11 ɦɦɨɥɶ/ɥ 6,89 371,7 ɦɝ/ɥ 930 ɪpm 

 ȼɢɫɧɨɜɤɢ. ɉɢɬɧɚ ɜɨɞɚ – ɞɠɟɪɟɥɨ ɦɿɧɟɪɚɥɶɧɢɯ ɪɟɱɨɜɢɧ. ɉɪɨɬɟ ɡɚ ɧɚɞɥɢɲɤɭ ɬɢɯ ɱɢ 
ɿɧɲɢɯ ɩɨɤɚɡɧɢɤɿɜ ɩɢɬɧɚ ɜɨɞɚ ɦɨɠɟ ɛɭɬɢ ɲɤɿɞɥɢɜɨɸ. Ɂɚ ɞɚɧɢɦɢ ɫɨɰɿɨɥɨɝɿɱɧɨɝɨ 
ɞɨɫɥɿɞɠɟɧɧɹ 23,6% ɦɟɲɤɚɧɰɿɜ Ɇɚɪɤɿɜɤɢ ɫɩɨɠɢɜɚɸɬɶ ɫɢɪɭ ɜɨɞɨɩɪɨɜɿɞɧɭ ɜɨɞɭ. 
ɉɪɨɜɟɞɟɧɿ ɧɚɦɢ ɞɨɫɥɿɞɠɟɧɧɹ ɩɨɤɚɡɚɥɢ, ɳɨ ɜɦɿɫɬ ɛɚɝɚɬɶɨɯ ɩɨɤɚɡɧɢɤɿɜ ɭ ɪɚɡɢ ɩɟɪɟɜɢɳɭє 
ɧɨɪɦɭ. Ɋɟɤɨɦɟɧɞɭєɦɨ ɡɦɿɧɢɬɢ ɞɠɟɪɟɥɨ ɩɢɬɧɨʀ ɜɨɞɢ. 

Ʌɿɬɟɪɚɬɭɪɚ 

1. Ⱥɧɚɥɿɬɢɱɧɚ ɯɿɦɿɹ: ɇɚɜɱ. ɩɨɫɿɛ. ɞɥɹ ɮɚɪɦɚɰ. ɜɭɡɿɜ  ɬɚ ɮ-ɬɿɜ ȱȱȱ-ȱV ɪɿɜɧɹ ɚɤɪɟɞɢɬɚɰɿʀ / 
ȼ.ȼ.Ȼɨɥɨɬɨɜ ɬɚ ɿɧ. – ɏ.: ȼɢɞ-ɜɨ ɇɎɚɍ; Ɉɪɢɝɿɧɚɥ,2004.- 480ɫ. 
2. ȼ.ɉ.ȼɚɫɢɥɶɟɜ. Ⱥɧɚɥɢɬɢɱɟɫɤɚɹ ɯɢɦɢɹ. ȼ 2 ɤɧ. Ʉɧ.1. Ɍɢɬɪɢɦɟɬɪɢɱɟɫɤɢɟ ɢ 
ɝɪɚɜɢɦɟɬɪɢɱɟɫɤɢɟ ɦɟɬɨɞɵ ɚɧɚɥɢɡɚ.  Ɇ., Ⱦɪɨɮɚ; - 2003.- 368ɫ. 
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ɂɋɋɅȿȾɈȼȺɇɂə ɉȿɊȿɇɈɋȺ ɏɂɆɂɑȿɋɄɂɏ ɁȺȽɊəɁɇɂɌȿɅȿɃ ȼ ȼɈȾɈȿɆȺɏ 

Ȼɚɣɞɭɤ Ⱥ.ȼ., Ɍɪɢɡɧɸɤ ə.ȼ., Ʉɚɫɩɟɪɨɜ Ƚ.ɂ. ɤ. ɬ. ɧ., ɞɨɰ. 
Ȼɟɥɨɪɭɫɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ (ɝ.Ɇɢɧɫɤ) 

Ɋɟɲɟɧɢɟ ɩɪɨɛɥɟɦɵ ɡɚɳɢɬɵ ɧɚɫɟɥɟɧɢɹ ɢ ɬɟɪɪɢɬɨɪɢɣ Ɋɟɫɩɭɛɥɢɤɢ Ȼɟɥɚɪɭɫɶ ɨɬ 
ɱɪɟɡɜɵɱɚɣɧɵɯ ɫɢɬɭɚɰɢɣ ɩɪɢɪɨɞɧɨɝɨ ɢ ɬɟɯɧɨɝɟɧɧɨɝɨ ɯɚɪɚɤɬɟɪɚ, ɭɦɟɧɶɲɟɧɢɟ ɢɯ 
ɫɨɰɢɚɥɶɧɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɢ ɷɤɨɥɨɝɢɱɟɫɤɢɯ ɩɨɫɥɟɞɫɬɜɢɣ ɜɨɡɦɨɠɧɨ ɥɢɲɶ ɫ 
ɨɫɭɳɟɫɬɜɥɟɧɢɟɦ ɤɨɦɩɥɟɤɫɚ ɦɟɪɨɩɪɢɹɬɢɣ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɚɞɟɤɜɚɬɧɭɸ ɨɰɟɧɤɭ 
ɭɫɥɨɜɢɣ ɢɯ ɜɨɡɧɢɤɧɨɜɟɧɢɹ. ɉɪɨɢɫɯɨɞɹɳɢɟ ɚɜɚɪɢɢ ɧɚ ɨɩɚɫɧɵɯ ɨɛɴɟɤɬɚɯ, 
ɫɨɩɪɨɜɨɠɞɚɸɬɫɹ ɯɢɦɢɱɟɫɤɢɦ ɡɚɝɪɹɡɧɟɧɢɟɦ ɜɨɞɨɬɨɤɨɜ ɢ ɜɨɞɨɟɦɨɜ. ɇɚɢɛɨɥɶɲɟɟ 
ɤɨɥɢɱɟɫɬɜɨ ɫɥɭɱɚɟɜ (ɛɨɥɟɟ 90% ɨɬ ɨɛɳɟɝɨ ɱɢɫɥɚ) ɩɪɢ ɦɚɫɫɨɜɨɦ ɜɵɛɪɨɫɟ ɡɚɝɪɹɡɧɹɸɳɢɯ 
ɜɟɳɟɫɬɜ ɜ ɜɨɞɧɵɟ ɨɛɴɟɤɬɵ ɩɪɢɯɨɞɢɬɶɫɹ ɧɚ ɚɜɚɪɢɢ ɜ ɤɚɧɚɥɢɡɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦɚɯ ɢ ɧɚ 
ɨɱɢɫɬɧɵɯ ɫɨɨɪɭɠɟɧɢɹɯ ɫɬɨɱɧɵɯ ɜɨɞ. ɉɪɢ ɷɬɨɦ ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɬɚɤɢɟ ɚɜɚɪɢɢ, ɜ 
ɨɫɨɛɟɧɧɨɫɬɢ ɜɛɥɢɡɢ ɜɨɞɧɵɯ ɨɛɴɟɤɬɨɜ, ɢɦɟɸɬ ɛɨɥɶɲɢɟ ɩɥɨɳɚɞɢ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ, ɢ 
ɤɚɤ ɫɥɟɞɫɬɜɢɟ ɩɪɨɢɫɯɨɞɢɬ ɡɧɚɱɢɬɟɥɶɧɵɣ ɭɞɚɪ ɷɤɨɥɨɝɢɢ. ɇɚɞɨ ɬɚɤɠɟ ɩɨɦɧɢɬɶ, ɱɬɨ 
ɡɚɝɪɹɡɧɟɧɢɟ ɢɫɬɨɱɧɢɤɨɜ ɩɢɬɶɟɜɨɣ ɜɨɞɵ, ɭɯɭɞɲɟɧɢɟ ɟɟ ɤɚɱɟɫɬɜɚ ɩɪɟɞɫɬɚɜɥɹɸɬ 
ɛɨɥɶɲɭɸ ɨɩɚɫɧɨɫɬɶ ɞɥɹ ɡɞɨɪɨɜɶɹ ɱɟɥɨɜɟɤɚ, ɧɟɪɟɞɤɨ ɹɜɥɹɹɫɶ ɩɪɢɱɢɧɨɣ ɜɨɡɧɢɤɧɨɜɟɧɢɹ 
ɢɧɮɟɤɰɢɨɧɧɵɯ ɡɚɛɨɥɟɜɚɧɢɣ.  ɉɨɷɬɨɦɭ ɢɡɭɱɟɧɢɟ ɩɪɨɰɟɫɫɚ ɩɟɪɟɧɨɫɚ ɯɢɦɢɱɟɫɤɢɯ 
ɡɚɝɪɹɡɧɟɧɢɣ ɜ ɜɨɞɧɵɯ ɨɛɴɟɤɬɚɯ ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɢɧɹɬɢɹ ɩɪɟɜɟɧɬɢɜɧɵɯ ɪɟɲɟɧɢɹ 
ɞɥɹ ɨɝɪɚɧɢɱɟɧɢɹ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɯɢɦɢɱɟɫɤɨɝɨ ɡɚɝɪɹɡɧɟɧɢɹ, ɥɨɤɚɥɢɡɚɰɢɢ ɢ 
ɩɨɫɥɟɞɭɸɳɟɣ ɥɢɤɜɢɞɚɰɢɢ ɩɨɫɥɟɞɫɬɜɢɣ ɚɜɚɪɢɢ.  

ɂɫɫɥɟɞɨɜɚɧɢɹ ɩɪɨɜɨɞɹɬɫɹ ɜ ɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɥɚɛɨɪɚɬɨɪɢɢ. Ʌɚɛɨɪɚɬɨɪɧɚɹ 
ɭɫɬɚɧɨɜɤɚ ɩɨɡɜɨɥɹɟɬ ɦɨɞɟɥɢɪɨɜɚɬɶ ɩɥɨɫɤɭɸ ɡɚɞɚɱɭ ɩɨ ɢɫɫɥɟɞɨɜɚɧɢɸ ɩɟɪɟɧɨɫɚ 
ɯɢɦɢɱɟɫɤɢɯ ɡɚɝɪɹɡɧɟɧɢɣ ɜ ɜɨɞɨɬɨɤɚɯ ɢ ɜɨɞɨɟɦɚɯ ɩɪɢ ɪɚɡɥɢɱɧɵɯ ɫɰɟɧɚɪɢɹɯ 
ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɢ ɪɚɡɜɢɬɢɹ ɢɫɬɨɱɧɢɤɨɜ ɱɪɟɡɜɵɱɚɣɧɵɯ ɫɢɬɭɚɰɢɣ ɬɟɯɧɨɝɟɧɧɨɝɨ ɯɚɪɚɤɬɟɪɚ 
(ɪɚɡɥɢɜɚɯ, ɩɟɪɟɥɢɜɚɯ, ɪɚɡɪɵɜɚɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ, ɩɪɨɞɭɤɬɨɩɪɨɜɨɞɨɜ ɢ ɬ.ɞ.). ɍɫɬɚɧɨɜɤɚ 
ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɝɢɞɪɚɜɥɢɱɟɫɤɢɣ ɥɨɬɨɤ  ɲɢɪɢɧɨɣ 1,07 ɦ  ɢ ɞɥɢɧɨɣ 14,0 ɦ. 
ɇɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɤ ɥɨɬɤɭ ɩɪɢɦɵɤɚɟɬ ɬɚɪɢɪɨɜɨɱɧɵɣ ɛɚɤ, ɜ ɤɨɬɨɪɨɦ ɭɫɬɚɧɨɜɥɟɧ 
ɬɪɟɭɝɨɥɶɧɵɣ ɜɨɞɨɫɥɢɜ  

ȼ ɯɨɞɟ ɢɫɫɥɟɞɨɜɚɧɢɣ ɨɩɪɟɞɟɥɹɥɢɫɶ ɤɚɱɟɫɬɜɟɧɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɩɪɨɰɟɫɫɚ ɩɟɪɟɧɨɫɚ 
ɯɢɦɢɱɟɫɤɢɯ ɡɚɝɪɹɡɧɟɧɢɣ ɜ ɜɨɞɨɬɨɤɚɯ ɢ ɜɨɞɨɟɦɚɯ ɩɪɢ ɱɪɟɡɜɵɱɚɣɧɵɯ ɫɢɬɭɚɰɢɹɯ 
ɬɟɯɧɨɝɟɧɧɨɝɨ ɯɚɪɚɤɬɟɪɚ: 

 ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɯɢɦɢɱɟɫɤɨɝɨ ɡɚɝɪɹɡɧɢɬɟɥɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɦɟɫɬɚ 
ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɚɜɚɪɢɢ; 

 ɜɪɟɦɹ, ɡɚ ɤɨɬɨɪɨɟ ɩɪɨɢɫɯɨɞɢɬ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɯɢɦɢɱɟɫɤɨɝɨ ɡɚɝɪɹɡɧɢɬɟɥɹ ɜ 
ɜɨɞɨɟɦɚɯ; 

 ɫɤɨɪɨɫɬɶ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɯɢɦɢɱɟɫɤɨɝɨ ɡɚɝɪɹɡɧɢɬɟɥɹ ɜ ɜɨɞɨɟɦɚɯ; 
 ɪɚɫɯɨɞ ɜɨɞɵ, ɩɨɫɬɭɩɚɸɳɢɣ ɱɟɪɟɡ ɬɪɟɭɝɨɥɶɧɵɣ ɜɨɞɨɫɥɢɜ ɥɨɬɤɚ;  
 ɧɚɢɛɨɥɟɟ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɟ ɫɰɟɧɚɪɢɢ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɢ ɪɚɡɜɢɬɢɹ ɚɜɚɪɢɢ. 
ȼ ɥɨɬɤɟ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɜɵɛɪɚɧɧɵɦ ɦɚɫɲɬɚɛɨɦ ɢɫɫɥɟɞɨɜɚɧɢɣ ɭɫɬɚɧɚɜɥɢɜɚɥɢ  

ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɟ ɦɨɞɟɥɢ ɢɫɤɭɫɫɬɜɟɧɧɵɯ ɜɨɞɧɵɯ ɨɛɴɟɤɬɨɜ (ɜɨɞɨɯɪɚɧɢɥɢɳ) ɧɚ 
ɩɪɢɦɟɪɟ ȼɢɥɟɣɫɤɨ-Ɇɢɧɫɤɨɣ ɜɨɞɧɨɣ ɫɢɫɬɟɦɵ. Ɇɨɞɟɥɢ ɜɵɩɨɥɧɹɥɢ ɫ ɭɫɬɪɨɣɫɬɜɨɦ 
ɜɨɞɨɫɛɪɨɫɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɜ ɬɟɥɟ ɩɥɨɬɢɧɵ. Ƚɨɪɢɡɨɧɬɚɥɶɧɵɣ ɦɚɫɲɬɚɛ ɦɨɞɟɥɢ – 1:1000, 

ɜɟɪɬɢɤɚɥɶɧɵɣ – 1:100. Ⱦɚɧɧɵɟ ɦɚɫɲɬɚɛɵ ɜɵɛɪɚɧɵ ɞɥɹ ɞɨɫɬɢɠɟɧɢɹ ɧɚɢɛɨɥɟɟ 
ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɝɟɨɦɨɪɮɨɥɨɝɢɱɟɫɤɨɝɨ ɩɨɞɨɛɢɹ ɦɨɞɟɥɟɣ ɫ ɧɚɬɭɪɧɵɦɢ ɨɛɴɟɤɬɚɦɢ. 
Ɇɚɪɤɟɪɵ-ɤɪɚɫɢɬɟɥɹ ɞɥɹ ɢɦɢɬɚɰɢɢ ɯɢɦɢɱɟɫɤɢɯ ɡɚɝɪɹɡɧɢɬɟɥɟɣ ɩɨɞɝɨɬɚɜɥɢɜɚɸɬɫɹ 
ɜɟɫɨɜɵɦ ɫɩɨɫɨɛɨɦ ɢ ɜ ɪɚɫɬɜɨɪɟɧɧɨɦ ɜɢɞɟ ɫ ɩɨɦɨɳɶɸ ɯɢɦɢɱɟɫɤɢɯ ɩɢɩɟɬɨɤ ɜɧɨɫɹɬɫɹ ɜ 
ɜɨɞɧɵɣ ɩɨɬɨɤ. 

ɉɨ ɞɚɧɧɵɦ ɧɚɬɭɪɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɬɟɫɬɨɜɵɯ ɜɨɞɨɯɪɚɧɢɥɢɳ Д1Ж ɧɚ ɦɨɞɟɥɹɯ 
ɧɚɧɨɫɢɥɢ ɫɬɜɨɪɵ ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɫɤɨɪɨɫɬɢ ɩɨɬɨɤɚ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 



ɋɟɤɰɿɹ 3: ȿɤɨɥɨɝɿɱɧɿ ɩɪɨɛɥɟɦɢ ɩɪɢɪɨɞɨɤɨɪɢɫɬɭɜɚɧɧɹ ɬɚ ɨɯɨɪɨɧɚ ɧɚɜɤɨɥɢɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ 

100 

ɦɢɤɪɨɤɨɦɩɶɸɬɟɪɧɨɝɨ ɪɚɫɯɨɞɨɦɟɪɚ-ɫɤɨɪɨɫɬɟɦɟɪɚ. Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɭɪɨɜɧɹ ɜɨɞɵ 
ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɦɟɪɧɵɟ ɪɟɣɤɢ. 

Ɋɟɡɭɥɶɬɚɬɵ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɞɥɹ ɑɢɠɨɜɫɤɨɝɨ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 
ɨɛɪɚɛɨɬɚɧɵ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ȽɈɋɌ 8.207 ɢ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ. 
 

  Ɍɚɛɥɢɰɚ  – Ɋɟɡɭɥɶɬɚɬɵ ɥɚɛɨɪɚɬɨɪɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ 

ɇɨɦɟɪ 
ɨɩɵɬɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɨɛɴɟɤɬɚ ɉɪɢɦɟɱɚɧɢɟ 

ɑɢɠɨɜɫɤɨɟ ɜɨɞɨɯɪɚɧɢɥɢɳɟ 

№4 ɜɪɟɦɹ, ɫɟɤ 
ɪɚɫɫɬɨɹɧɢɟ, 

ɫɦ 
ɫɤɨɪɨɫɬɶ, ɦ/ɫ 

ɉɪɨɢɡɜɟɞɟɧ ɥɢɧɟɣɧɵɣ 
ɜɵɥɢɜ ɡɚɝɪɹɡɧɢɬɟɥɹ ɭ 
ɩɪɚɜɨɝɨ ɛɟɪɟɝɚ ɜ ɨɛɴɟɦɟ 
250 ɦɥ 

10 50 5 

20 90 4,5 

30 110 3,666667 

60 125 2,083333 

90 140 1,555556 

120 155 1,291667 

150 170 1,133333 

180 180 1 

210 190 0,904762 

240 200 0,833333 

300 260 0,866667 

 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɜɟɞɟɧɧɵɯ ɥɚɛɨɪɚɬɨɪɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ:  
- ɫɤɨɪɨɫɬɶ ɩɟɪɟɧɨɫɚ ɡɚɝɪɹɡɧɢɬɟɥɹ ɢɡɦɟɧɹɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɞɥɢɧɵ ɢ ɲɢɪɢɧɵ 

ɜɨɞɨɯɪɚɧɢɥɢɳɚ;  
- ɤɨɧɮɢɝɭɪɚɰɢɹ ɜɵɥɢɜɚ ɡɚɝɪɹɡɧɢɬɟɥɹ ɧɟ ɨɤɚɡɵɜɚɟɬ ɤɚɤɨɝɨ-ɥɢɛɨ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ 

ɫɤɨɪɨɫɬɶ ɩɟɪɟɦɟɳɟɧɢɹ ɮɪɨɧɬɚ ɡɚɝɪɹɡɧɟɧɢɹ;  
- ɫɤɨɪɨɫɬɶ ɩɟɪɟɦɟɳɟɧɢɹ ɮɪɨɧɬɚ ɡɚɝɪɹɡɧɟɧɢɹ ɡɚɜɢɫɢɬ ɨɬ ɩɥɨɬɧɨɫɬɢ ɡɚɝɪɹɡɧɢɬɟɥɹ, 

ɫɤɨɪɨɫɬɢ ɬɟɱɟɧɢɹ ɢ ɦɨɪɮɨɦɟɬɪɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɜɨɞɨɯɪɚɧɢɥɢɳɚ. 
Ʌɢɬɟɪɚɬɭɪɚ 
1. Ɋɚɡɪɚɛɨɬɤɚ ɚɥɝɨɪɢɬɦɚ ɩɟɪɟɧɨɫɚ ɯɢɦɢɱɟɫɤɢɯ ɡɚɝɪɹɡɧɟɧɢɣ ɜ ɜɨɞɨɬɨɤɚɯ ɢ ɜɨɞɨɟɦɚɯ ɩɪɢ 
ɱɪɟɡɜɵɱɚɣɧɵɯ ɫɢɬɭɚɰɢɹɯ ɬɟɯɧɨɝɟɧɧɨɝɨ ɯɚɪɚɤɬɟɪɚ: ɨɬɱɟɬ ɨ ɇɂɊ (ɡɚɤɥɸɱɢɬ.) /Ʉɂɂ Ɇɑɋ 
Ɋɟɫɩ. Ȼɟɥɚɪɭɫɶ; ɪɭɤ. ɬɟɦɵ Ƚ.ɂ.Ʉɚɫɩɟɪɨɜ. – Ɇɢɧɫɤ, 2010. –144 ɫ.  – ȽɊ №20091268. 
 

ɂɋɌɈɑɇɂɄɂ ɏɂɆɂɑȿɋɄɈȽɈ ɁȺȽɊəɁɇȿɇɂə ȼɈȾɇɕɏ ɈȻɔȿɄɌɈȼ 
Ɍɪɢɡɧɸɤ ə.ȼ., Ʉɚɫɩɟɪɨɜ Ƚ.ɂ. ɤ. ɬ. ɧ., ɞɨɰ.  

Ȼɟɥɨɪɭɫɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ (ɝ.Ɇɢɧɫɤ) 
ɋɨɝɥɚɫɧɨ ɞɚɧɧɵɦ ɦɨɧɢɬɨɪɢɧɝɚ, ɛɨɥɶɲɢɧɫɬɜɨ ɪɟɤ Ȼɟɥɚɪɭɫɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 

ɢɧɞɟɤɫɨɦ ɡɚɝɪɹɡɧɟɧɢɹ ɜɨɞɵ (ɂɁȼ), ɜ ɨɫɧɨɜɭ ɤɨɬɨɪɨɝɨ ɩɨɥɨɠɟɧɵ ɬɚɤɢɟ ɩɚɪɚɦɟɬɪɵ ɤɚɤ 
ɪɚɫɬɜɨɪɟɧɧɵɣ ɤɢɫɥɨɪɨɞ, ȻɉɄ5, ɚɡɨɬ ɚɦɦɨɧɢɣɧɵɣ ɢ ɧɢɬɪɢɬɧɵɣ, ɧɟɮɬɟɩɪɨɞɭɤɬɵ ɢ ɰɢɧɤ, 
ɨɬɧɨɫɢɬɫɹ ɤ ɤɚɬɟɝɨɪɢɢ ɭɦɟɪɟɧɧɨ-ɡɚɝɪɹɡɧɟɧɧɵɯ (ɂɁȼ ɢɡɦɟɧɹɸɬɫɹ ɨɬ 0,8 ɞɨ 2,5). Ȼɨɥɟɟ 
ɜɵɫɨɤɢɟ ɡɧɚɱɟɧɢɹ ɂɁȼ, ɤɚɤ ɩɪɚɜɢɥɨ, ɯɚɪɚɤɬɟɪɧɵ ɞɥɹ ɭɱɚɫɬɤɨɜ ɪɟɤ ɧɢɠɟ ɤɪɭɩɧɵɯ 
ɩɪɨɦɵɲɥɟɧɧɵɯ ɰɟɧɬɪɨɜ. 

ɇɚɢɛɨɥɶɲɟɟ ɤɨɥɢɱɟɫɬɜɨ ɧɟɞɨɫɬɚɬɨɱɧɨ ɨɱɢɳɟɧɧɵɯ ɫɬɨɱɧɵɯ ɜɨɞ, ɫɨɞɟɪɠɚɳɢɯ 
ɪɚɡɥɢɱɧɵɟ ɯɢɦɢɱɟɫɤɢɟ ɤɨɦɩɨɧɟɧɬɵ ɢ ɫɨɟɞɢɧɟɧɢɹ, ɩɨɫɬɭɩɚɟɬ ɜ ɪɟɤɢ ɛɚɫɫɟɣɧɚ Ⱦɧɟɩɪɚ 
(ɟɠɟɝɨɞɧɨ ɨɤɨɥɨ 650 ɦɥɧ. ɦ³ ɜ ɝɨɞ). ȼ ɪɟɤɢ ɛɚɫɫɟɣɧɨɜ ɇɟɦɚɧɚ, Ɂɚɩɚɞɧɨɣ Ⱦɜɢɧɵ ɢ 
Ɂɚɩɚɞɧɨɝɨ Ȼɭɝɚ ɟɠɟɝɨɞɧɨ ɫɛɪɚɫɵɜɚɟɬɫɹ ɨɤɨɥɨ 200 ɦɥɧ.ɦ3. ɋɪɟɞɢ ɪɟɤ ɪɟɝɢɨɧɚ 
ɧɚɢɛɨɥɶɲɭɸ ɧɚɝɪɭɡɤɭ, ɫɜɹɡɚɧɧɭɸ ɫɨ ɫɬɨɱɧɵɦɢ ɜɨɞɚɦɢ, ɢɫɩɵɬɵɜɚɸɬ: ɪ. ɋɜɢɫɥɨɱɶ 
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ɧɢɠɟ Ɇɢɧɫɤɚ, ɪ. ɇɟɦɚɧ ɧɢɠɟ Ƚɪɨɞɧɨ, ɪ. Ȼɟɪɟɡɢɧɚ ɧɢɠɟ Ȼɨɛɪɭɣɫɤɚ, ɪ. Ⱦɧɟɩɪ ɧɢɠɟ 
Ɇɨɝɢɥɟɜɚ ɢ Ɋɟɱɢɰɵ, ɪ. Ɂɚɩ. Ⱦɜɢɧɚ ɧɢɠɟ ɇɨɜɨɩɨɥɨɰɤɚ, ɪ. ɉɪɢɩɹɬɶ ɧɢɠɟ Ɇɨɡɵɪɹ, ɪ. 
əɫɟɥɶɞɚ ɧɢɠɟ Ȼɟɪɟɡɵ, ɪ. ɍɡɚ ɧɢɠɟ Ƚɨɦɟɥɹ. ȼ ɬɚɛɥɢɰɟ 1 ɩɪɢɜɟɞɟɧɵ ɞɚɧɧɵɟ ɨ ɫɛɪɨɫɟ 
ɜɨɞɧɵɟ ɨɛɴɟɤɬɵ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɫɨɫɬɚɜɟ ɫɬɨɱɧɵɯ ɜɨɞ Д1Ж. 

 

           Ɍɚɛɥɢɰɚ 1 – Ⱦɚɧɧɵɟ ɨ ɫɛɪɨɫɟ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɜɨɞɧɵɟ ɨɛɴɟɤɬɵ 

ɉɨɤɚɡɚɬɟɥɶ 

Ɂɧɚɱɟɧɢɟ  
ɩɨɤɚɡɚɬɟɥɹ 

ɨɬ ɞɨ 

1. Ɉɪɝɚɧɢɱɟɫɤɢɟ ɜɟɳɟɫɬɜɚ (ȻɉɄ5), ɬ 8300 9700 

2. ɇɟɮɬɟɩɪɨɞɭɤɬɵ, ɬ 150 200 

3. ȼɡɜɟɲɟɧɧɵɟ ɜɟɳɟɫɬɜɚ, ɬ 13400 14600 

4. ɋɭɥɶɮɚɬɵ, ɬ 59500 68400 

5. ɏɥɨɪɢɞɵ, ɬ 71300 77600 

6. Ⱥɡɨɬ ɚɦɦɨɧɢɣɧɵɣ, ɬ 5900 6400 

7. Ⱥɡɨɬ ɧɢɬɪɢɬɧɵɣ, ɬ 230 590 

8. Ⱥɡɨɬ ɧɢɬɪɚɬɧɵɣ, ɬ 2800 3800 

9. Ɇɟɞɶ, ɬ 8,9 15 

10. Ⱦɪɭɝɢɟ ɦɟɬɚɥɥɵ (ɠɟɥɟɡɨ, ɰɢɧɤ, ɧɢɤɟɥɶ, ɯɪɨɦ), ɬ 418 518 

11. Ʉɨɥɢɱɟɫɬɜɨ ɩɪɟɞɩɪɢɹɬɢɣ, ɢɦɟɸɳɢɯ ɜɵɩɭɫɤɢ ɫɬɨɱɧɵɯ 
ɜɨɞ ɜ ɩɪɢɪɨɞɧɵɟ ɩɨɜɟɪɯɧɨɫɬɧɵɟ ɜɨɞɧɵɟ ɨɛɴɟɤɬɵ, ɟɞ 

368 389 

 

Ɋɟɡɭɥɶɬɚɬɵ ɧɚɛɥɸɞɟɧɢɣ ɡɚ ɫɨɫɬɨɹɧɢɟɦ ɪɟɤ ɢ ɜɨɞɨɟɦɨɜ ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ ɨ ɬɨɦ, 
ɱɬɨ ɤɚɱɟɫɬɜɨ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɜɨɞ ɜ ɩɨɫɥɟɞɧɢɟ ɝɨɞɵ ɨɫɬɚɸɬɫɹ ɫɬɚɛɢɥɶɧɵɦ. ɗɬɨ ɹɜɥɹɟɬɫɹ 
ɫɥɟɞɫɬɜɢɟɦ ɩɪɨɜɨɞɢɦɨɣ ɪɚɛɨɬɵ ɩɨ ɫɨɤɪɚɳɟɧɢɸ ɫɛɪɨɫɚ ɜ ɜɨɞɧɵɟ ɨɛɴɟɤɬɵ 
ɡɚɝɪɹɡɧɟɧɧɵɯ ɫɬɨɱɧɵɯ ɜɨɞ, ɨɛɴɟɦ ɤɨɬɨɪɵɯ ɡɚ ɩɨɫɥɟɞɧɢɟ ɝɨɞɵ ɫɨɤɪɚɬɢɥɫɹ ɩɨɱɬɢ ɜ ɬɪɢ 
ɪɚɡɚ. Ɉɞɧɚɤɨ, ɧɟɫɦɨɬɪɹ ɧɚ ɩɪɟɞɩɪɢɧɢɦɚɟɦɵɟ ɦɟɪɵ, ɫɨɞɟɪɠɚɧɢɟ ɜ ɜɨɞɟ ɡɚɝɪɹɡɧɹɸɳɢɯ 
ɜɟɳɟɫɬɜ (ɚɡɨɬɚ ɚɦɦɨɧɢɣɧɨɝɨ, ɚɡɨɬɚ ɧɢɬɪɢɬɧɨɝɨ, ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɢ ɰɢɧɤɚ) ɜɫɟ ɟɳɟ ɧɟ 
ɨɬɜɟɱɚɟɬ ɧɨɪɦɚɬɢɜɧɵɦ ɬɪɟɛɨɜɚɧɢɹɦ.  

ɇɚɪɹɞɭ ɫ ɩɨɫɬɭɩɥɟɧɢɟɦ ɧɟɞɨɫɬɚɬɨɱɧɨ ɨɱɢɳɟɧɧɵɯ ɫɬɨɱɧɵɯ ɜɨɞ ɫɭɳɟɫɬɜɟɧɧɵɦ 
ɢɫɬɨɱɧɢɤɨɦ ɯɢɦɢɱɟɫɤɨɝɨ ɡɚɝɪɹɡɧɟɧɢɹ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɜɨɞ, ɤɚɤ ɭɠɟ ɛɵɥɨ ɫɤɚɡɚɧɨ ɜɵɲɟ, 
ɹɜɥɹɸɬɫɹ ɚɜɚɪɢɣɧɵɟ ɫɢɬɭɚɰɢɢ. ɋɪɟɞɢ ɝɥɚɜɧɵɯ ɩɪɢɱɢɧ ɫɥɟɞɭɟɬ ɭɤɚɡɚɬɶ ɭɫɬɚɪɟɜɲɟɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ, ɢɫɱɟɪɩɚɜɲɟɟ ɪɟɫɭɪɫ ɷɤɫɩɥɭɚɬɚɰɢɢ; ɧɟɫɜɨɟɜɪɟɦɟɧɧɵɣ ɢ ɧɟɤɚɱɟɫɬɜɟɧɧɵɣ 
ɟɟ ɪɟɦɨɧɬ; ɧɚɪɭɲɟɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɞɢɫɰɢɩɥɢɧɵ; ɧɟɛɪɟɠɧɨɫɬɶ ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ 
ɩɟɪɫɨɧɚɥɚ ɢ ɬ.ɞ.  

Ⱥɧɚɥɢɡ ɦɧɨɝɨɥɟɬɧɟɣ ɢɧɮɨɪɦɚɰɢɢ ɩɨɤɚɡɚɥ, ɱɬɨ ɧɚ ɬɟɪɪɢɬɨɪɢɢ Ȼɟɥɚɪɭɫɢ 
ɨɮɢɰɢɚɥɶɧɨ ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧɨ ɛɨɥɟɟ ɫɬɚ ɬɟɯɧɨɝɟɧɧɵɯ ɚɜɚɪɢɣ, ɩɪɢɜɟɞɲɢɯ ɤ 
ɯɢɦɢɱɟɫɤɨɦɭ ɡɚɝɪɹɡɧɟɧɢɸ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɜɨɞ ɪɟɫɩɭɛɥɢɤɢ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɤɨɬɨɪɵɯ 
ɧɚɧɟɫɟɧ ɷɤɨɥɨɝɢɱɟɫɤɢɣ ɢ ɦɚɬɟɪɢɚɥɶɧɵɣ ɭɳɟɪɛ  

ɇɚɢɛɨɥɶɲɟɟ ɤɨɥɢɱɟɫɬɜɨ ɫɥɭɱɚɟɜ (ɛɨɥɟɟ 90% ɨɬ ɨɛɳɟɝɨ ɱɢɫɥɚ) 
ɫɨɩɪɨɜɨɠɞɚɸɳɢɯɫɹ ɦɚɫɫɨɜɵɦ ɜɵɛɪɨɫɨɦ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɜɨɞɧɵɟ ɨɛɴɟɤɬɵ 
ɩɪɢɯɨɞɢɬɶɫɹ ɧɚ ɚɜɚɪɢɢ ɜ ɤɚɧɚɥɢɡɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦɚɯ ɢ ɧɚ ɨɱɢɫɬɧɵɯ ɫɨɨɪɭɠɟɧɢɹɯ 
ɫɬɨɱɧɵɯ ɜɨɞ. 

Ɉɫɧɨɜɧɵɦɢ ɡɚɝɪɹɡɧɹɸɳɢɦɢ ɤɨɦɩɨɧɟɧɬɚɦɢ ɹɜɥɹɸɬɫɹ ɮɨɫɮɨɪ - ɢ 
ɚɡɨɬɫɨɞɟɪɠɚɳɢɟ ɫɨɟɞɢɧɟɧɢɹ. ɉɨɜɵɲɟɧɧɨɟ ɩɨɫɬɭɩɥɟɧɢɟ ɢɯ ɜ ɜɨɞɧɵɟ ɨɛɴɟɤɬɵ 
ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ ɫɧɢɠɟɧɢɟɦ ɫɨɞɟɪɠɚɧɢɹ ɪɚɫɬɜɨɪɟɧɧɨɝɨ ɜ ɜɨɞɟ ɤɢɫɥɨɪɨɞɚ ɞɨ 
ɤɪɢɬɢɱɟɫɤɢɯ ɡɧɚɱɟɧɢɣ (ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɦɚɫɫɨɜɨɣ ɝɢɛɟɥɢ ɪɵɛɵ) ɢ ɪɚɡɜɢɬɢɟɦ ɞɪɭɝɢɯ 
ɤɪɚɣɧɟ ɧɟɠɟɥɚɬɟɥɶɧɵɯ ɩɪɨɰɟɫɫɨɜ, ɭɯɭɞɲɚɸɳɢɯ ɤɚɱɟɫɬɜɨ ɩɨɜɟɪɯɧɨɫɬɧɵ ɜɨɞ.  
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Ʉ ɩɨɬɟɧɰɢɚɥɶɧɨ ɨɩɚɫɧɵɦ ɢɫɬɨɱɧɢɤɚɦ ɯɢɦɢɱɟɫɤɨɝɨ ɡɚɝɪɹɡɧɟɧɢɹ ɜɨɞɧɵɯ 
ɨɛɴɟɤɬɨɜ ɫɥɟɞɭɟɬ ɨɬɧɟɫɬɢ ɬɚɤɠɟ ɚɜɬɨɦɨɛɢɥɶɧɵɣ ɢ ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɣ ɬɪɚɧɫɩɨɪɬ, 
ɤɨɬɨɪɵɣ ɩɟɪɟɜɨɡɢɬ ɯɢɦɢɱɟɫɤɢ ɨɩɚɫɧɵɟ ɜɟɳɟɫɬɜɚ. ɉɨ ɠɟɥɟɡɧɵɦ ɞɨɪɨɝɚɦ ɫɬɪɚɧɵ 
ɟɠɟɦɟɫɹɱɧɨ ɩɟɪɟɜɨɡɢɬɫɹ ɞɨ 1500 ɜɚɝɨɧɨɜ ɫ ɜɡɪɵɜɨɨɩɚɫɧɵɦɢ ɢ ɹɞɨɜɢɬɵɦɢ ɜɟɳɟɫɬɜɚɦɢ. 
ɇɚ ɦɧɨɝɢɯ ɩɪɟɞɩɪɢɹɬɢɹɯ ɷɬɨɬ ɜɢɞ ɬɪɚɧɫɩɨɪɬɚ ɹɜɥɹɟɬɫɹ ɜɚɠɧɟɣɲɢɦ ɩɪɢ 
ɜɧɭɬɪɢɡɚɜɨɞɫɤɢɯ ɩɟɪɟɜɨɡɤɚɯ. ɂɫɩɨɥɶɡɭɸɬɫɹ ɤɚɤ ɰɢɫɬɟɪɧɵ ɜɦɟɫɬɢɦɨɫɬɶɸ 40–60 ɬɨɧɧ, 
ɬɚɤ ɢ ɪɚɡɥɢɱɧɵɟ ɤɨɧɬɟɣɧɟɪɵ ɢ ɟɦɤɨɫɬɢ ɞɨ 0.8 ɤɭɛɨɦɟɬɪɨɜ. ɇɚ ɬɟɪɪɢɬɨɪɢɢ ɪɟɫɩɭɛɥɢɤɢ 
ɨɫɭɳɟɫɬɜɥɹɸɬ ɩɟɪɟɜɨɡɤɭ ɨɩɚɫɧɵɯ ɝɪɭɡɨɜ ɛɨɥɟɟ ɬɪɟɯ ɬɵɫɹɱ ɬɪɚɧɫɩɨɪɬɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ, 
ɜ ɬ.ɱ. ɚɜɬɨɦɨɛɢɥɶɧɵɦ, ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɦ ɢ ɜɨɞɧɵɦ ɬɪɚɧɫɩɨɪɬɨɦ.  

Ɉɫɧɨɜɧɵɦɢ ɩɪɢɱɢɧɚɦɢ ɚɜɚɪɢɣ ɧɚ ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɦ ɬɪɚɧɫɩɨɪɬɟ ɹɜɥɹɸɬɫɹ 
ɧɟɢɫɩɪɚɜɧɨɫɬɢ ɩɭɬɟɣ, ɩɨɞɜɢɠɧɨɝɨ ɫɨɫɬɚɜɚ, ɫɪɟɞɫɬɜ ɫɢɝɧɚɥɢɡɚɰɢɢ, ɰɟɧɬɪɚɥɢɡɚɰɢɢ ɢ 
ɛɥɨɤɢɪɨɜɤɢ, ɨɲɢɛɤɢ ɞɢɫɩɟɬɱɟɪɨɜ, ɧɟɜɧɢɦɚɬɟɥɶɧɨɫɬɶ ɢ ɯɚɥɚɬɧɨɫɬɶ ɦɚɲɢɧɢɫɬɨɜ. ɑɚɳɟ 
ɜɫɟɝɨ ɩɪɨɢɫɯɨɞɢɬ ɫɯɨɞ ɩɨɞɜɢɠɧɨɝɨ ɫɨɫɬɚɜɚ ɫ ɪɟɥɶɫɨɜ, ɫɬɨɥɤɧɨɜɟɧɢɹ, ɧɚɟɡɞɵ ɧɚ 
ɩɪɟɩɹɬɫɬɜɢɹ ɧɚ ɩɟɪɟɟɡɞɚɯ. ɉɪɢɱɢɧɚɦɢ ɱɪɟɡɜɵɱɚɣɧɵɯ ɫɢɬɭɚɰɢɣ ɧɚ ɚɜɬɨɦɨɛɢɥɶɧɨɦ 
ɬɪɚɧɫɩɨɪɬɟ ɹɜɥɹɸɬɫɹ ɧɟɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨɟ ɬɟɯɧɢɱɟɫɤɨɟ ɫɨɫɬɨɹɧɢɟ ɞɨɪɨɝ ɢ ɬɟɯɧɢɤɢ, 
ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɪɚɡɜɹɡɨɤ ɢ ɩɟɪɟɫɟɱɟɧɢɣ ɞɨɪɨɝ ɧɚ ɨɞɧɨɦ ɭɪɨɜɧɟ, ɜ ɬɨɦ ɱɢɫɥɟ ɢ ɫ 
ɠɟɥɟɡɧɵɦɢ ɞɨɪɨɝɚɦɢ, ɜɨɡɪɨɫɲɟɟ ɤɨɥɢɱɟɫɬɜɨ ɚɜɬɨɦɨɛɢɥɶɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ, 
ɩɪɢɧɚɞɥɟɠɚɳɟɝɨ ɮɢɡɢɱɟɫɤɢɦ ɥɢɰɚɦ ɢ ɬ.ɞ. 

Ɉɫɨɛɭɸ ɨɩɚɫɧɨɫɬɶ ɩɪɟɞɫɬɚɜɥɹɸɬ ɚɜɚɪɢɢ ɩɪɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɟ ɯɢɦɢɱɟɫɤɢ 
ɨɩɚɫɧɵɯ ɜɟɳɟɫɬɜ ɧɚ ɪɟɱɧɨɦ ɬɪɚɧɫɩɨɪɬɟ. ȼ ɪɟɫɩɭɛɥɢɤɟ ɪɟɤɢ ɫɭɞɨɯɨɞɧɵ ɧɚ ɩɪɨɬɹɠɟɧɢɢ 
1900 ɤɦ, ɱɬɨ ɝɨɜɨɪɢɬ ɨ ɜɨɡɦɨɠɧɨɫɬɢ ɩɟɪɟɧɨɫɚ ɧɚ ɛɨɥɶɲɢɟ ɪɚɫɫɬɨɹɧɢɹ ɯɢɦɢɱɟɫɤɢ 
ɨɩɚɫɧɵɯ ɜɟɳɟɫɬɜ, ɜ ɫɥɭɱɚɟ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɚɜɚɪɢɣ. Ⱦɚɧɧɵɣ ɜɢɞ ɚɜɚɪɢɢ ɩɪɟɞɫɬɚɜɥɹɟɬ 
ɫɨɛɨɣ ɨɫɨɛɭɸ ɩɪɨɛɥɟɦɭ, ɩɨɫɤɨɥɶɤɭ ɦɟɫɬɨ ɜɨɡɦɨɠɧɨɣ ɤɚɬɚɫɬɪɨɮɵ ɫ ɬɪɭɞɨɦ ɩɨɞɞɚɟɬɫɹ 
ɩɪɨɝɧɨɡɭ.  

ȼ ɬɨɠɟ ɜɪɟɦɹ ɡɚ ɩɨɫɥɟɞɧɢɟ ɝɨɞɵ ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧɨ ɥɢɲɶ ɧɟɫɤɨɥɶɤɨ ɫɥɭɱɚɟɜ 
ɚɜɚɪɢɣ ɧɚ ɬɪɚɧɫɩɨɪɬɟ ɫ ɜɵɛɪɨɫɨɦ ɫɢɥɶɧɨɞɟɣɫɬɜɭɸɳɢɯ ɹɞɨɜɢɬɵɯ ɜɟɳɟɫɬɜ ɜ ɜɨɞɧɵɟ 
ɨɛɴɟɤɬɵ.  

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɟɠɟɝɨɞɧɨɟ ɩɨɜɬɨɪɟɧɢɟ ɚɜɚɪɢɣɧɵɯ ɫɢɬɭɚɰɢɣ, ɫɨɩɪɨɜɨɠɞɚɸɳɢɯɫɹ 
ɦɚɫɫɨɜɵɦ ɫɛɪɨɫɨɦ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɜɨɞɧɵɟ ɨɛɴɟɤɬɵ (ɩɪɢɧɢɦɚɹ ɜɨ ɜɧɢɦɚɧɢɟ 
ɫɬɪɚɬɟɝɢɱɟɫɤɢɣ ɯɚɪɚɤɬɟɪ ɜɨɞɧɵɯ ɪɟɫɭɪɫɨɜ ɫɬɪɚɧɵ) ɬɪɟɛɭɟɬ ɩɪɢɧɹɬɢɹ ɩɪɟɜɟɧɬɢɜɧɵɯ 
ɪɟɲɟɧɢɣ ɞɥɹ ɨɝɪɚɧɢɱɟɧɢɹ ɢɯ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ, ɥɨɤɚɥɢɡɚɰɢɢ ɢ ɩɨɫɥɟɞɭɸɳɟɣ 
ɥɢɤɜɢɞɚɰɢɢ. 
Ʌɢɬɟɪɚɬɭɪɚ 

1. Ⱥɩɚɰɤɢɣ Ⱥ.ɇ., Ⱥɛɥɚɠɟɣ ȼ.ɉ., Ʉɚɥɢɧɢɧ Ɇ.ɘ., ɋɬɚɧɤɟɜɢɱ Ⱥ.ɉ. ȼɨɞɧɵɟ 
ɪɟɫɭɪɫɵ – ɨɫɧɨɜɚ ɭɫɬɨɣɱɢɜɨɝɨ ɪɚɡɜɢɬɢɹ Ɋɟɫɩɭɛɥɢɤɢ Ȼɟɥɚɪɭɫɶ // Ɇɟɠɞɭɧɚɪɨɞɧɨɟ 
ɫɨɬɪɭɞɧɢɱɟɫɬɜɨ ɜ ɪɟɲɟɧɢɢ ɜɨɞɧɨ-ɷɤɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɛɥɟɦ: ɦɚɬɟɪɢɚɥɵ III 
Ɇɟɠɞɭɧɚɪɨɞɧɨɝɨ ɜɨɞɧɨɝɨ ɮɨɪɭɦɚ. Ɇɢɧɫɤ. 2006. ɋ. 8–21. 

 

ɈɑɂɋɌɄȺ ɋɌɈɑɇɕɏ ȼɈȾ ɈɌ ɂɈɇɈȼ ɌəɀȿɅɕɏ ɆȿɌȺɅɅɈȼ ɋ 
ɂɋɉɈɅɖɁɈȼȺɇɂȿɆ ȾɊȿȼȿɋɇɕɏ ɈɌɏɈȾɈȼ 

ɒɢɛɟɤɚ Ʌ. Ⱥ. ɤ.ɯ.ɧ., ɞɨɰ., ɉɪɨɬɚɫ Ɇ. ȼ. 
Ȼɟɥɨɪɭɫɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ 

Ɂɚɝɪɹɡɧɟɧɢɟ ɜɨɞɧɵɯ ɪɟɫɭɪɫɨɜ ɨɬɧɨɫɢɬɫɹ ɤ ɨɞɧɨɣ ɢɡ ɝɥɨɛɚɥɶɧɵɯ ɷɤɨɥɨɝɢɱɟɫɤɢɯ 
ɩɪɨɛɥɟɦ. Ɉɛɭɫɥɨɜɥɟɧɨ ɷɬɨ ɤɚɤ ɨɛɳɢɦ ɭɫɢɥɟɧɢɟɦ ɚɧɬɪɨɩɨɝɟɧɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ 
ɤɨɦɩɨɧɟɧɬɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, ɱɬɨ ɜɵɡɵɜɚɟɬ ɡɚɝɪɹɡɧɟɧɢɟ ɝɢɞɪɨɫɮɟɪɵ, ɬɚɤ ɢ ɫɛɪɨɫɨɦ 
ɧɟɞɨɫɬɚɬɨɱɧɨ ɨɱɢɳɟɧɧɵɯ ɫɬɨɱɧɵɯ ɜɨɞ ɜ ɜɨɞɧɵɟ ɷɤɨɫɢɫɬɟɦɵ. 

Ɉɛɳɢɣ ɨɛɴɟɦ ɫɬɨɱɧɵɯ ɜɨɞ, ɨɛɪɚɡɭɸɳɢɯɫɹ ɜ Ɋɟɫɩɭɛɥɢɤɟ Ȼɟɥɚɪɭɫɶ ɜ 2018 ɝɨɞɭ, 
ɫɨɝɥɚɫɧɨ ɞɚɧɧɵɦ ɫɬɚɬɢɫɬɢɱɟɫɤɨɣ ɨɬɱɟɬɧɨɫɬɢ Д1Ж ɫɨɫɬɚɜɢɥ 1 134,2 ɦɥɧ. ɦ3. Ɉɫɧɨɜɧɨɟ 
ɤɨɥɢɱɟɫɬɜɨ ɫɬɨɱɧɵɯ ɜɨɞ (ɛɨɥɟɟ 91% ɢɥɢ 1 034 ɦɥɧ. ɦ3) ɛɵɥɨ ɨɬɜɟɞɟɧɨ ɜ ɩɨɜɟɪɯɧɨɫɬɧɵɟ 
ɜɨɞɧɵɟ ɨɛɴɟɤɬɵ. ȼ ɫɨɫɬɚɜɟ ɫɬɨɤɨɜ ɫɨɞɟɪɠɚɥɢɫɶ ɨɪɝɚɧɢɱɟɫɤɢɟ ɢ ɧɟɨɪɝɚɧɢɱɟɫɤɢɟ 



ɋɟɤɰɿɹ 3: ȿɤɨɥɨɝɿɱɧɿ ɩɪɨɛɥɟɦɢ ɩɪɢɪɨɞɨɤɨɪɢɫɬɭɜɚɧɧɹ ɬɚ ɨɯɨɪɨɧɚ ɧɚɜɤɨɥɢɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ 
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ɫɨɟɞɢɧɟɧɢɹ, ɨɬɧɨɫɹɳɢɟɫɹ ɤ ɪɚɡɥɢɱɧɵɦ ɤɥɚɫɫɚɦ ɨɩɚɫɧɨɫɬɢ. ȼɵɫɨɤɭɸ ɨɩɚɫɧɨɫɬɶ ɞɥɹ 
ɠɢɜɵɯ ɨɪɝɚɧɢɡɦɨɜ ɩɪɟɞɫɬɚɜɥɹɸɬ ɬɹɠɟɥɵɟ ɦɟɬɚɥɥɵ, ɨɛɥɚɞɚɸɳɢɟ ɦɭɬɚɝɟɧɧɵɦ, 

ɤɚɧɰɟɪɨɝɟɧɧɵɦ ɢ ɞɪɭɝɢɦɢ ɨɬɞɚɥɟɧɧɵɦɢ ɷɮɮɟɤɬɚɦɢ. Ʉɨɥɢɱɟɫɬɜɨ ɬɹɠɟɥɵɯ ɦɟɬɚɥɥɨɜ, 
ɩɨɫɬɭɩɚɸɳɢɯ ɫɨ ɫɬɨɤɚɦɢ ɜ ɩɪɢɪɨɞɧɵɟ ɜɨɞɨɟɦɵ, ɜ 2018 ɝɨɞɭ ɫɨɫɬɚɜɢɥɨ: ɠɟɥɟɡɨ ɨɛɳɟɟ 
– 231 ɬ, ɰɢɧɤ – 20 ɬ, ɯɪɨɦ ɨɛɳɢɣ, ɦɟɞɶ ɢ ɧɢɤɟɥɶ – ɩɨ 4 ɬ, ɫɜɢɧɟɰ – 0,5 ɬ Д1Ж.   

ɐɟɥɶ ɪɚɛɨɬɵ – ɨɱɢɫɬɤɚ ɫɬɨɱɧɵɯ ɜɨɞ ɨɬ ɢɨɧɨɜ ɬɹɠɟɥɵɯ ɦɟɬɚɥɥɨɜ ɫ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɞɪɟɜɟɫɧɵɯ ɨɬɯɨɞɨɜ. 

Ⱦɪɟɜɟɫɧɵɟ ɨɬɯɨɞɵ ɨɛɪɚɡɭɸɬɫɹ ɜ ɩɪɨɰɟɫɫɟ ɥɟɫɨɡɚɝɨɬɨɜɨɤ ɢ ɞɟɪɟɜɨɨɛɪɚɛɨɬɤɢ. ȼ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɤɥɚɫɫɢɮɢɤɚɬɨɪɨɦ ɨɬɯɨɞɨɜ Ɋɟɫɩɭɛɥɢɤɢ Ȼɟɥɚɪɭɫɶ Д2Ж ɞɪɟɜɟɫɧɵɟ ɨɬɯɨɞɵ 
ɢɦɟɸɬ ɧɟɜɵɫɨɤɢɣ ɤɥɚɫɫ ɨɩɚɫɧɨɫɬɢ (ɬɪɟɬɢɣ ɢɥɢ ɱɟɬɜɟɪɬɵɣ) ɢɥɢ ɨɬɧɨɫɹɬɫɹ ɤ ɧɟɨɩɚɫɧɵɦ 
ɨɬɯɨɞɚɦ.  

ɂɫɫɥɟɞɨɜɚɧɢɹ ɜ ɪɚɛɨɬɟ ɩɪɨɜɨɞɢɥɢ ɧɚ ɨɛɪɚɡɰɚɯ ɞɪɟɜɟɫɧɵɯ ɨɬɯɨɞɨɜ, ɫɨɞɟɪɠɚɳɢɯ 
ɤɨɪɭ ɢ ɳɟɩɭ ɫ ɪɚɡɦɟɪɨɦ ɱɚɫɬɢɰ ɞɨ 30 ɦɦ. Ⱦɥɹ ɭɜɟɥɢɱɟɧɢɹ ɫɨɪɛɰɢɨɧɧɵɯ ɫɜɨɣɫɬɜ 
ɨɬɯɨɞɨɜ ɢɯ ɩɨɞɜɟɪɝɚɥɢ ɨɛɪɚɛɨɬɤɟ ɤɚɪɛɚɦɢɞɨɦ. Ʉɪɨɦɟ ɷɬɨɝɨ, ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɪɨɜɨɞɢɥɢ ɜ 
ɨɬɧɨɲɟɧɢɢ ɭɤɚɡɚɧɧɵɯ ɨɛɪɚɡɰɨɜ ɨɬɯɨɞɨɜ, ɩɨɞɜɟɪɝɲɢɯɫɹ ɜɵɫɨɤɨɬɟɦɩɟɪɚɬɭɪɧɨɣ 
ɨɛɪɚɛɨɬɤɟ ɩɪɢ 600 0ɋ, – ɡɨɥɶɧɵɯ ɨɫɬɚɬɤɨɜ.  

ɂɫɫɥɟɞɨɜɚɧɢɹ ɫɨɪɛɰɢɨɧɧɵɯ ɫɜɨɣɫɬɜ ɨɛɪɚɡɰɨɜ ɩɪɨɜɨɞɢɥɢ ɜ ɫɬɚɬɢɱɟɫɤɢɯ 
ɭɫɥɨɜɢɹɯ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɦɨɞɟɥɶɧɵɯ ɫɬɨɱɧɵɯ ɜɨɞ, ɫɨɞɟɪɠɚɳɢɯ ɢɨɧɵ ɦɟɞɢ, ɧɢɤɟɥɹ 
ɢɥɢ ɰɢɧɤɚ ɜ ɞɢɚɩɚɡɨɧɟ ɤɨɧɰɟɧɬɪɚɰɢɣ ɨɬ 0,2 ɞɨ 2,5 ɝ/ɞɦ3. ȼɪɟɦɹ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɮɚɡ 
ɫɨɫɬɚɜɥɹɥɨ 1,5 ɱɚɫɚ. ɉɨɫɥɟ ɨɬɞɟɥɟɧɢɟ ɬɜɟɪɞɨɣ ɮɚɡɵ ɨɬ ɪɚɫɬɜɨɪɚ ɩɪɨɜɨɞɢɥɢ 
ɨɩɪɟɞɟɥɟɧɢɟ ɢɨɧɨɜ ɦɟɬɚɥɥɨɜ ɜ ɩɪɨɛɟ ɬɢɬɪɢɦɟɬɪɢɱɟɫɤɢɦ ɦɟɬɨɞɨɦ [3].  

Ɋɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɨ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɞɪɟɜɟɫɧɵɯ ɨɬɯɨɞɨɜ ɢ ɞɪɟɜɟɫɧɵɯ 
ɨɬɯɨɞɨɜ, ɨɛɪɚɛɨɬɚɧɧɵɯ ɤɚɪɛɚɦɢɞɨɦ, ɜ ɩɪɨɰɟɫɫɚɯ ɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ ɜɨɞ ɩɪɟɞɫɬɚɜɥɟɧɵ 
ɧɚ ɪɢɫɭɧɤɟ 1. 

ɚ ɛ 

Ɋɢɫɭɧɨɤ 1 – ɉɨɝɥɨɬɢɬɟɥɶɧɚɹ ɟɦɤɨɫɬɶ ɞɪɟɜɟɫɧɵɯ ɨɬɯɨɞɨɜ (ɚ)  

ɢ ɞɪɟɜɟɫɧɵɯ ɨɬɯɨɞɨɜ, ɨɛɪɚɛɨɬɚɧɧɵɯ ɤɚɪɛɚɦɢɞɨɦ (ɛ)  

ɉɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ ɨ ɬɨɦ, ɱɬɨ ɨɛɪɚɛɨɬɤɚ ɞɪɟɜɟɫɧɵɯ 
ɨɬɯɨɞɨɜ ɤɚɪɛɚɦɢɞɨɦ ɭɜɟɥɢɱɢɜɚɟɬ ɢɯ ɫɨɪɛɰɢɨɧɧɵɟ ɫɜɨɣɫɬɜɚ. ɉɨ ɨɬɧɨɲɟɧɢɸ ɤ ɢɨɧɚɦ 
ɧɢɤɟɥɹ ɦɚɤɫɢɦɚɥɶɧɚɹ ɩɨɝɥɨɬɢɬɟɥɶɧɚɹ ɟɦɤɨɫɬɶ ɨɬɯɨɞɨɜ ɭɜɟɥɢɱɢɥɚɫɶ ɜ 10,5 ɪɚɡ, ɚ ɩɨ 
ɢɨɧɚɦ ɦɟɞɢ – ɜ 2,8 ɪɚɡɚ. Ɇɚɤɫɢɦɚɥɶɧɚɹ ɜɟɥɢɱɢɧɚ ɩɨɝɥɨɬɢɬɟɥɶɧɨɣ ɟɦɤɨɫɬɢ ɞɪɟɜɟɫɧɵɯ 
ɨɬɯɨɞɨɜ, ɨɛɪɚɛɨɬɚɧɧɵɯ ɤɚɪɛɚɦɢɞɨɦ, ɛɥɢɡɤɚ ɩɨ ɢɨɧɚɦ ɧɢɤɟɥɹ ɢ ɦɟɞɢ ɢ ɫɨɫɬɚɜɥɹɟɬ 51-

55 ɦɝ/ɝ. 
ɂɡɦɟɧɟɧɢɟ ɩɨɝɥɨɬɢɬɟɥɶɧɨɣ ɟɦɤɨɫɬɢ ɡɨɥɶɧɵɯ ɨɫɬɚɬɤɨɜ ɢɫɫɥɟɞɭɟɦɵɯ ɨɛɪɚɡɰɨɜ ɨɬ 

ɧɚɱɚɥɶɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ ɦɟɬɚɥɥɚ ɜ ɜɨɞɟ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 2.  



ɋɟɤɰɿɹ 3: ȿɤɨɥɨɝɿɱɧɿ ɩɪɨɛɥɟɦɢ ɩɪɢɪɨɞɨɤɨɪɢɫɬɭɜɚɧɧɹ ɬɚ ɨɯɨɪɨɧɚ ɧɚɜɤɨɥɢɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ 
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ɚ ɛ 

Ɋɢɫɭɧɨɤ 2 – ɉɨɝɥɨɬɢɬɟɥɶɧɚɹ ɟɦɤɨɫɬɶ ɡɨɥɶɧɵɯ ɨɫɬɚɬɤɨɜ, ɨɛɪɚɡɭɸɳɢɯɫɹ ɩɨɫɥɟ 
ɜɵɫɨɤɨɬɟɦɩɟɪɚɬɭɪɧɨɣ ɨɛɪɚɛɨɬɤɢ ɞɪɟɜɟɫɧɵɯ ɨɬɯɨɞɨɜ (ɚ) ɢ ɞɪɟɜɟɫɧɵɯ ɨɬɯɨɞɨɜ, 

ɨɛɪɚɛɨɬɚɧɧɵɯ ɤɚɪɛɚɦɢɞɨɦ (ɛ)  

 

ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɡɨɥɶɧɵɣ ɨɫɬɚɬɨɤ ɞɪɟɜɟɫɧɵɯ ɨɬɯɨɞɨɜ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɛɨɥɶɲɟɣ 
ɩɨɝɥɨɬɢɬɟɥɶɧɨɣ ɟɦɤɨɫɬɶɸ ɜ ɨɬɧɨɲɟɧɢɢ ɢɨɧɨɜ ɬɹɠɟɥɵɯ ɦɟɬɚɥɥɨɜ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ 
ɞɪɟɜɟɫɧɵɦɢ ɨɬɯɨɞɚɦɢ, ɧɟ ɩɨɞɜɟɪɝɲɢɦɢɫɹ ɜɵɫɨɤɨɬɟɦɩɟɪɚɬɭɪɧɨɣ ɨɛɪɚɛɨɬɤɟ. ɉɪɢɱɟɦ 
ɞɚɧɧɚɹ ɡɚɤɨɧɨɦɟɪɧɨɫɬɶ ɢɦɟɟɬ ɦɟɫɬɨ ɜ ɨɬɧɨɲɟɧɢɢ ɜɫɟɯ ɦɟɬɚɥɥɨɜ.  

ȼɵɫɨɤɨɬɟɦɩɟɪɚɬɭɪɧɚɹ ɨɛɪɚɛɨɬɤɚ ɞɪɟɜɟɫɧɵɯ ɨɬɯɨɞɨɜ, ɨɛɪɚɛɨɬɚɧɧɵɯ 
ɤɚɪɛɚɦɢɞɨɦ, ɧɚɨɛɨɪɨɬ, ɭɦɟɧɶɲɚɟɬ ɫɨɪɛɰɢɨɧɧɵɟ ɫɜɨɣɫɬɜɚ ɨɛɪɚɡɰɚ ɩɨ ɢɨɧɚɦ ɦɟɞɢ (ɜ 2,9 
ɪɚɡ) ɢ ɧɢɤɟɥɹ (ɜ 3,6 ɪɚɡɚ), ɢ ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ ɜɥɢɹɟɬ ɧɚ ɩɨɝɥɨɬɢɬɟɥɶɧɭɸ ɟɦɤɨɫɬɶ 
ɦɚɬɟɪɢɚɥɚ ɜ ɨɬɧɨɲɟɧɢɢ ɢɨɧɨɜ ɰɢɧɤɚ. ɋɧɢɠɟɧɢɟ ɩɨɝɥɨɬɢɬɟɥɶɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɡɨɥɶɧɨɝɨ 
ɨɫɬɚɬɤɚ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɢɫɯɨɞɧɵɦ ɨɬɯɨɞɚɦ, ɧɟ ɩɨɞɜɟɪɝɲɢɦɫɹ ɜɵɫɨɤɨɬɟɦɩɟɪɚɬɭɪɧɨɣ 
ɨɛɪɚɛɨɬɤɟ, ɜɟɪɨɹɬɧɨ, ɨɛɭɫɥɨɜɥɟɧɨ ɩɪɨɰɟɫɫɨɦ ɜɵɠɢɝɚ ɨɪɝɚɧɢɱɟɫɤɨɣ ɱɚɫɬɢ ɦɚɬɟɪɢɚɥɚ, ɜ 
ɫɨɫɬɚɜ ɤɨɬɨɪɨɣ ɜɯɨɞɢɬ ɤɚɪɛɚɦɢɞ. 

ɋɪɚɜɧɟɧɢɟ ɩɪɟɞɟɥɶɧɵɯ ɜɟɥɢɱɢɧ ɩɨɝɥɨɬɢɬɟɥɶɧɨɣ ɟɦɤɨɫɬɢ ɡɨɥɶɧɵɯ ɨɫɬɚɬɤɨɜ 
ɪɚɡɥɢɱɧɵɯ ɨɛɪɚɡɰɨɜ ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɬɚɤɠɟ ɨ ɬɨɦ, ɱɬɨ ɨɛɪɚɡɟɰ, ɩɨɥɭɱɟɧɧɵɣ ɢɡ 
ɞɪɟɜɟɫɧɵɯ ɨɬɯɨɞɨɜ, ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɛɨɥɶɲɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɶɸ ɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ ɜɨɞ 
ɨɬ ɢɨɧɨɜ ɬɹɠɟɥɵɯ ɦɟɬɚɥɥɨɜ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɨɫɬɚɬɤɨɦ, ɩɨɥɭɱɟɧɧɵɦ ɢɡ ɞɪɟɜɟɫɧɵɯ 
ɨɬɯɨɞɨɜ, ɨɛɪɚɛɨɬɚɧɧɵɯ ɤɚɪɛɚɦɢɞɨɦ.   

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɥɭɱɲɢɦɢ ɫɨɪɛɰɢɨɧɧɵɦɢ ɫɜɨɣɫɬɜɚɦɢ ɜ 
ɨɬɧɨɲɟɧɢɢ ɢɨɧɨɜ ɬɹɠɟɥɵɯ ɦɟɬɚɥɥɨɜ ɨɛɥɚɞɚɸɬ ɞɪɟɜɟɫɧɵɟ ɨɬɯɨɞɵ, ɨɛɪɚɛɨɬɚɧɧɵɟ 
ɤɚɪɛɚɦɢɞɨɦ.  
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ɌɈɑɇɈȿ Ɋȿɒȿɇɂȿ ȾȼɍɏɄɈɆɉɈɇȿɇɌɇɈɃ ɋɂɋɌȿɆɕ ȼɈɅɇɈȼɕɏ 
ɍɊȺȼɇȿɇɂɃ 

Ʉɨɧɰɟɜɨɣ ɂ.Ⱥ., Ʉɥɢɦɨɜɢɱ ȼ.Ⱥ. 
Ƚɨɦɟɥɶɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ ɢɦɟɧɢ ɉ. Ɉ. ɋɭɯɨɝɨ 

ɐɟɥɶ ɪɚɛɨɬɵ: ɚɧɚɥɢɬɢɱɟɫɤɨɟ ɢ ɱɢɫɥɟɧɧɨɟ ɨɩɢɫɚɧɢɟ ɜɨɥɧɨɜɵɯ ɩɪɨɰɟɫɫɨɜ ɜ 
ɞɜɭɯɤɨɦɩɨɧɟɧɬɧɨɣ ɫɢɫɬɟɦɟ ɫ ɧɟɥɢɧɟɣɧɵɦɢ ɤɨɧɤɭɪɢɪɭɸɳɢɦɢ ɢɫɬɨɱɧɢɤɚɦɢ ɷɧɟɪɝɢɢ. 

Ⱦɥɹ ɞɜɭɯɤɨɦɩɨɧɟɧɬɧɨɣ ɫɢɫɬɟɦɵ ɞɜɚ ɡɚɰɟɩɥɹɸɳɢɯɫɹ ɜɨɥɧɨɜɵɯ ɭɪɚɜɧɟɧɢɹ ɫ 
ɧɟɨɞɧɨɪɨɞɧɵɦɢ ɩɨ ɤɨɨɪɞɢɧɚɬɟ ɢɫɬɨɱɧɢɤɚɦɢ ɢɦɟɸɬ ɜɢɞ: 
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ɇɚ ɪɢɫɭɧɤɟ ɩɪɢɜɟɞɟɧ ɩɪɢɦɟɪ ɧɟɬɪɢɜɢɚɥɶɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɨɛɴɟɦɧɵɯ ɢɫɬɨɱɧɢɤɨɜ 
ɷɧɟɪɝɢɢ ɧɚ ɫɪɟɞɭ. Ⱥ ɢɦɟɧɧɨ: ɧɟɩɪɟɪɵɜɧɵɟ ɢɫɬɨɱɧɢɤɢ ),(

21

)(
TTk


 , 2,1  ɜɨɡɛɭɠɞɚɸɬ 

ɪɚɡɪɵɜɧɵɟ ɤɨɥɟɛɚɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ. 
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Ɋɢɫɭɧɨɤ – Ⱦɜɭɯɤɨɦɩɨɧɟɧɬɧɚɹ ɞɢɧɚɦɢɱɟɫɤɚɹ ɫɢɫɬɟɦɚ (4), (5): ɪɚɡɪɵɜɧɵɟ ɤɨɥɟɛɚɧɢɹ 

ɬɟɦɩɟɪɚɬɭɪɵ ɨɞɧɨɣ ɢɡ ɤɨɦɩɨɧɟɧɬ ( 1
1

A ; 2,0m ; 1 ; 2 ) 

 

ɉɪɢɤɥɚɞɧɵɟ ɚɫɩɟɤɬɵ ɞɚɧɧɨɣ ɪɚɛɨɬɵ ɫɜɹɡɚɧɵ ɫ ɡɚɞɚɱɚɦɢ ɩɪɨɦɵɲɥɟɧɧɨɣ ɷɤɨɥɨɝɢɢ, 
ɞɥɹ ɤɨɬɨɪɵɯ ɜɚɠɧɨɟ ɡɧɚɱɟɧɢɟ ɢɦɟɟɬ ɞɢɧɚɦɢɤɚ ɜɨɥɧɨɜɵɯ ɩɪɨɰɟɫɫɨɜ, ɚ ɬɚɤɠɟ 
ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɜɨɥɧ ɜ ɞɜɭɯɤɨɦɩɨɧɟɧɬɧɵɯ ɫɢɫɬɟɦɚɯ. 

Ɋɚɛɨɬɚ ɜɵɩɨɥɧɟɧɚ ɜ ɪɚɦɤɚɯ ɝɨɫɩɪɨɝɪɚɦɦɵ «ɗɧɟɪɝɟɬɢɱɟɫɤɢɟ ɫɢɫɬɟɦɵ, ɩɪɨɰɟɫɫɵ ɢ 
ɬɟɯɧɨɥɨɝɢɢ 2.84». ɇɚɭɱɧɵɣ ɪɭɤɨɜɨɞɢɬɟɥɶ ɩɪɨɟɤɬɚ ɩɪɨɮɟɫɫɨɪ Ɉ.ɇ. ɒɚɛɥɨɜɫɤɢɣ. 
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ȺȾȺɉɌɂȼɇɂɃ ɉȱȾɏȱȾ ȾɈ ɄɈɇɋɌɊɍɘȼȺɇɇə ȾȿɌȺɅȿɃ ɌȺ ȼɍɁɅȱȼ 

Ȼɚɝɪɿɧɰɟɜ ȼ.ȼ., ɫɬɭɞɟɧɬ ɝɪ. ɌɆ-16ɞa, Ɍɟɪɟɯɨɜɚ ȱ.Ɇ., ɫɬɭɞɟɧɬɤɚ ɝɪ. ɌɆ-16ɞa 

ɋɯɿɞɧɨɭɤɪɚʀɧɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɿɦɟɧɿ ȼɨɥɨɞɢɦɢɪɚ Ⱦɚɥɹ 

Ⱦɟɬɚɥɿ ɫɬɜɨɪɸɸɬɶɫɹ ɧɟ ɹɤ ɨɤɪɟɦɿ ɨɛ'єɤɬɢ, ɚ ɹɤ ɬɚɤɿ ɳɨ ɜɯɨɞɹɬɶ ɞɨ ɡɛɿɪɤɢ. Ⱦɟɬɚɥɿ ɜ 
ɡɛɿɪɤɚɯ ɦɚɸɬɶ ɤɨɧɤɪɟɬɧɟ, ɠɨɪɫɬɤɟ ɪɨɡɬɚɲɭɜɚɧɧɹ, ɜɨɧɢ ɩɨɜ'ɹɡɚɧɿ ɦɿɠ ɫɨɛɨɸ ɩɟɜɧɢɦɢ 

ɡɚɥɟɠɧɨɫɬɹɦɢ. ɉɟɪɲ ɧɿɠ ɬɚɤɢɣ ɬɨɜɚɪ ɡ’ɹɜɢɬɶɫɹ ɧɚ ɪɢɧɤɭ, ɣɨɝɨ ɩɨɬɪɿɛɧɨ ɜɢɝɨɬɨɜɢɬɢ. 
ɉɪɨɰɟɫ ɜɢɪɨɛɧɢɰɬɜɚ ɫɤɥɚɞɚєɬɶɫɹ ɡ ɞɟɤɿɥɶɤɨɯ ɟɬɚɩɿɜ, ɫɟɪɟɞ ɹɤɢɯ ɡɧɚɱɧɢɯ ɡɚɫɨɛɿɜ ɿ ɱɚɫɭ 
ɜɢɦɚɝɚє ɟɬɚɩ ɩɪɨɟɤɬɭɜɚɧɧɹ ɬɚ ɤɨɧɫɬɪɭɸɜɚɧɧɹ. ȼɿɞ ɬɨɝɨ, ɹɤ ɨɫɧɚɳɟɧɚ ɿɧɠɟɧɟɪɧɚ ɝɪɭɩɚ, ɹɤɿ 
ɿɧɫɬɪɭɦɟɧɬɢ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɩɪɨɟɤɬɭɜɚɥɶɧɢɤɢ ɩɿɞ ɱɚɫ ɪɨɡɪɨɛɤɢ ɜɢɪɨɛɿɜ, ɡɚɥɟɠɚɬɶ ɿ 
ɬɟɪɦɿɧɢ ɩɿɞɝɨɬɨɜɤɢ, ɿ ɜɢɬɪɚɬɢ, ɣ ɹɤɿɫɬɶ ɦɚɣɛɭɬɧɶɨʀ ɩɪɨɞɭɤɰɿʀ. ɋɤɨɪɨɬɢɬɢ ɱɚɫ ɿ ɜɢɬɪɚɬɢ, ɚ 
ɬɚɤɨɠ ɨɬɪɢɦɚɬɢ ɹɤɿɫɧɢɣ ɩɪɨɞɭɤɬ ɞɨɡɜɨɥɹɸɬɶ ɫɢɫɬɟɦɢ ɚɜɬɨɦɚɬɢɡɨɜɚɧɨɝɨ ɩɪɨɟɤɬɭɜɚɧɧɹ ɬɚ 
ɤɨɧɫɬɪɭɸɜɚɧɧɹ. ȼɢɤɨɪɢɫɬɨɜɭɸɱɢ ɚɞɚɩɬɢɜɧɟ ɤɨɧɫɬɪɭɸɜɚɧɧɹ ɦɨɠɧɚ ɲɜɢɞɤɨ ɫɬɜɨɪɢɬɢ 
ɧɨɜɭ ɤɨɧɫɬɪɭɤɰɿɸ ɜɢɪɨɛɭ. Ɂɪɨɡɭɦɿɥɨ, ɳɨ ɰɹ ɤɨɧɫɬɪɭɤɰɿɹ ɩɨɜɢɧɧɚ ɛɭɬɢ ɜɢɤɨɧɚɧɚ ɡɝɿɞɧɨ ɡ 
ɩɪɨɟɤɬɨɦ ɬɚ ɭɬɨɱɧɟɧɢɦɢ ɿɧɠɟɧɟɪɧɢɦɢ ɪɿɲɟɧɧɹɦɢ, ɩɪɢɣɧɹɬɢɦɢ ɩɿɞ ɱɚɫ ɩɪɨɟɤɬɭɜɚɧɧɹ. 

ɓɨ ɠ ɫɨɛɨɸ ɩɪɟɞɫɬɚɜɥɹє ɚɞɚɩɬɢɜɧɟ ɤɨɧɫɬɪɭɸɜɚɧɧɹ? Ⱥɞɚɩɬɢɜɧɟ ɤɨɧɫɬɪɭɸɜɚɧɧɹ 
ɞɨɡɜɨɥɹє ɿɧɠɟɧɟɪɚɦ ɩɪɨɟɤɬɭɜɚɬɢ ɩɪɢɪɨɞɧɢɦ ɞɥɹ ɫɟɛɟ ɱɢɧɨɦ, ɫɚɦɟ ɬɚɤ, ɹɤ ɜɨɧɢ ɡɜɢɤɥɢ 
ɞɭɦɚɬɢ. ȱɧɫɬɪɭɦɟɧɬɚɥɶɧɿ ɡɚɫɨɛɢ ɋȺɉɊ ɡ ɦɟɯɚɧɿɡɦɨɦ ɚɞɚɩɬɢɜɧɢɯ ɞɚɧɢɯ ɞɨɡɜɨɥɹɸɬɶ 
ɲɜɢɞɤɨ ɜɿɞɤɪɢɜɚɬɢ ɿ ɩɪɚɰɸɜɚɬɢ ɡ ɦɨɞɟɥɹɦɢ ɡɛɿɪɨɤ ɜɟɥɢɤɢɯ ɪɨɡɦɿɪɿɜ, ɳɨ ɜɤɥɸɱɚɸɬɶ 
ɛɚɝɚɬɨ ɡɛɿɪɨɤ, ɞɟɬɚɥɟɣ. ɉɪɢɱɨɦɭ ɩɪɢ ɫɬɜɨɪɟɧɧɿ ɦɨɞɟɥɿ ɤɨɧɫɬɪɭɤɰɿʀ ɡ ɨɤɪɟɦɢɯ ɡɛɿɪɨɤ 
ɪɟɚɥɿɡɨɜɚɧɚ ɩɪɨɰɟɞɭɪɚ ɡɚɛɟɡɩɟɱɟɧɧɹ ʀɯ ɫɭɜɨɪɨɝɨ ɜɡɚєɦɨɡɜ'ɹɡɤɭ ɨɞɢɧ ɡ ɨɞɧɢɦ ɞɥɹ 
ɩɨɞɚɥɶɲɨʀ ɬɨɱɧɨʀ ɡɛɿɪɤɢ ɡɚɝɚɥɶɧɨʀ ɤɨɧɫɬɪɭɤɰɿʀ ɜ ɰɿɥɨɦɭ. Ʉɨɪɢɫɬɭɜɚɥɶɧɢɰɶɤɚ ɦɨɞɟɥɶ ɞɚє 
ɦɨɠɥɢɜɿɫɬɶ ɪɨɡɪɨɛɥɹɬɢ ɤɨɧɫɬɪɭɤɰɿʀ ɜɭɡɥɿɜ ɿ ɦɟɯɚɧɿɡɦɿɜ ɧɟɡɚɥɟɠɧɨ ɜɿɞ ɤɨɧɮɿɝɭɪɚɰɿʀ 
ɤɨɧɫɬɪɭɤɰɿʀ, ʀʀ ɩɚɪɚɦɟɬɪɿɜ ɚɛɨ ɪɨɡɦɿɪɿɜ. ȼɢɡɧɚɱɟɧɧɹ «ɜɿɞɩɨɜɿɞɧɨɫɬɿ» ɛɚɡɭєɬɶɫɹ ɧɚ ɬɨɦɭ, ɹɤ 
ɜɭɡɥɢ ɬɚ ɞɟɬɚɥɿ ɩɨɜɢɧɧɿ ɪɨɡɬɚɲɨɜɭɜɚɬɢɫɹ ɜ ɡɛɿɪɤɚɯ, ɩɪɢ ɰɶɨɦɭ ɚɜɬɨɦɚɬɢɱɧɨ ɜɢɡɧɚɱɚɸɬɶɫɹ 
ɪɨɡɦɿɪɢ ɿ ɩɪɨɫɬɨɪɨɜɟ ɪɨɡɬɚɲɭɜɚɧɧɹ ɞɟɬɚɥɟɣ. Ɍɚɤɢɣ ɦɟɬɨɞ ɞɨɡɜɨɥɹє ɜɢɡɧɚɱɚɬɢ ɡɜ’ɹɡɤɢ ɦɿɠ 
ɟɥɟɦɟɧɬɚɦɢ ɦɨɞɟɥɿ ɛɟɡ ɩɨɬɪɟɛɢ ɜ ɩɚɪɚɦɟɬɪɚɯ ɚɛɨ ɪɿɜɧɹɧɧɹɯ. Ʉɨɪɢɫɬɭɜɚɱ ɡɜɿɥɶɧɹєɬɶɫɹ ɜɿɞ 
ɪɭɬɢɧɧɨʀ ɪɨɛɨɬɢ ɡ ɜɩɨɪɹɞɤɭɜɚɧɧɹ ɩɚɪɚɦɟɬɪɢɱɧɢɯ ɡɚɥɟɠɧɨɫɬɟɣ, ɭ ɪɟɡɭɥɶɬɚɬɿ ɡɚɞɚɧɧɹ ɹɤɢɯ 
ɡ’ɹɜɥɹɸɬɶɫɹ ɤɨɧɫɬɪɭɤɰɿʀ, ɹɤɿ ɧɟ ɦɨɠɭɬɶ ɛɭɬɢ ɡɦɿɧɟɧɿ. 

Ɍɚɤɨɠ ɜ ɨɫɧɨɜɭ ɚɞɚɩɬɢɜɧɨɝɨ ɤɨɧɫɬɪɭɸɜɚɧɧɹ ɩɨɤɥɚɞɟɧɨ ɩɪɢɧɰɢɩ ɬɜɟɪɞɨɬɿɥɶɧɨɝɨ 
ɩɚɪɚɦɟɬɪɢɱɧɨɝɨ ɬɪɢɜɢɦɿɪɧɨɝɨ ɤɨɧɫɬɪɭɸɜɚɧɧɹ, ɳɨ ɛɚɡɭєɬɶɫɹ ɧɚ ɫɬɜɨɪɟɧɧɿ ɞɟɪɟɜɚ ɩɨɛɭɞɨɜ, 
ɹɤɟ ɜɿɞɨɛɪɚɠɚє ɟɬɚɩɢ ɮɨɪɦɨɭɬɜɨɪɟɧɧɹ ɞɟɬɚɥɿ. ȼɢɯɿɞɧɿ ɟɥɟɦɟɧɬɢ, ɹɤɿ ɞɨɞɚɸɬɶɫɹ ɞɨ 
ɩɨɬɨɱɧɨʀ ɦɨɞɟɥɿ ɚɛɨ ɜɿɞɧɿɦɚɸɬɶɫɹ ɡ ɧɟʀ, ɮɨɪɦɭɸɬɶɫɹ ɧɚ ɛɚɡɿ ɩɥɨɫɤɨɝɨ ɟɫɤɿɡɭ (ɩɥɨɫɤɨɝɨ 
ɡɚɦɤɧɭɬɨɝɨ ɤɨɧɬɭɪɭ ɛɟɡ ɫɚɦɨɩɟɪɟɬɢɧɿɜ). Ⱦɨ ɧɢɯ ɜɿɞɧɨɫɹɬɶɫɹ ɬɿɥɚ ɨɛɟɪɬɚɧɧɹ ɿ 
ɜɢɬɢɫɤɭɜɚɧɧɹ, ɬɿɥɚ, ɨɬɪɢɦɚɧɿ ɫɩɨɥɭɱɟɧɧɹɦ ɞɨɜɿɥɶɧɨ ɨɪɿєɧɬɨɜɚɧɢɯ ɩɟɪɟɬɢɧɿɜ. Ⱥɩɚɪɚɬ 
ɧɚɤɥɚɞɟɧɧɹ ɪɨɡɦɿɪɧɢɯ ɿ ɝɟɨɦɟɬɪɢɱɧɢɯ ɡɜ’ɹɡɤɿɜ ɧɚ ɝɟɨɦɟɬɪɢɱɧɿ ɟɥɟɦɟɧɬɢ ɡɚɛɟɡɩɟɱɭє 
ɩɨɛɭɞɨɜɭ ɩɚɪɚɦɟɬɪɢɱɧɨʀ ɦɨɞɟɥɿ  

Ɍɚɤɢɦ ɱɢɧɨɦ, ɚɞɚɩɬɢɜɧɟ ɤɨɧɫɬɪɭɸɜɚɧɧɹ ɞɨɡɜɨɥɹє: 
 ɡɧɚɱɧɨ ɫɤɨɪɨɬɢɬɢ ɰɢɤɥ ɪɨɡɪɨɛɤɢ ɦɨɞɟɥɿ ɤɨɧɫɬɪɭɤɰɿʀ;  
 ɪɟɚɥɿɡɭɜɚɬɢ ɦɨɠɥɢɜɿɫɬɶ ɫɩɿɥɶɧɨʀ ɪɨɛɨɬɢ ɧɚɞ ɤɨɧɫɬɪɭɤɰɿєɸ ɜɫɿɯ ɪɨɡɪɨɛɧɢɤɿɜ, 

ɜɤɥɸɱɚɸɱɢ ɝɪɭɩɢ ɿɧɠɟɧɟɪɿɜ, ɳɨ ɡɧɚɯɨɞɹɬɶɫɹ ɧɚ ɜɟɥɢɤɿɣ ɜɿɞɫɬɚɧɿ ɨɞɢɧ ɜɿɞ ɨɞɧɨɝɨ;  
 ɪɟɚɥɿɡɭɜɚɬɢ ɦɨɠɥɢɜɿɫɬɶ ɜɜɟɞɟɧɧɹ ɩɪɢɡɧɚɱɟɧɢɯ ɞɥɹ ɤɨɪɢɫɬɭɜɚɱɚ ɩɪɢɦɿɬɢɜɿɜ ɭ 

ɩɚɪɚɦɟɬɪɢɱɧɨɦɭ ɜɢɝɥɹɞɿ ɡ ɦɟɬɨɸ ɩɨɞɚɥɶɲɨɝɨ ɩɨɜɬɨɪɧɨɝɨ ɜɢɤɨɪɢɫɬɚɧɧɹ; 
 ɡɚɛɟɡɩɟɱɢɬɢ ɞɨɫɬɭɩ ɞɨ ɬɪɢɜɢɦɿɪɧɨʀ ɦɨɞɟɥɿ ɤɨɧɫɬɪɭɤɰɿʀ ɧɟ ɥɢɲɟ ɞɥɹ ɪɨɡɪɨɛɧɢɤɿɜ, 

ɚɥɟ ɿ ɞɥɹ ɜɫɿɯ ɝɪɭɩ ɤɨɪɢɫɬɭɜɚɱɿɜ, ɡɚɞɿɹɧɢɯ ɭ ɪɨɛɨɬɿ ɧɚɞ ɩɪɨɟɤɬɨɦ. 

Ɍɚɤɢɣ ɩɿɞɯɿɞ ɳɨɞɨ ɪɟɚɥɿɡɚɰɿʀ ɬɟɯɧɨɥɨɝɿʀ ɦɨɞɟɥɸɜɚɧɧɹ ɡɧɚɱɧɨ ɩɟɪɟɜɟɪɲɭє ɬɪɚɞɢɰɿɣɧɿ 
ɩɚɪɚɦɟɬɪɢɱɧɿ ɚɛɨ ɜɚɪɿɚɰɿɣɧɿ ɦɨɞɟɥɿ ɬɢɦ, ɳɨ ɜɿɧ ɞɨɡɜɨɥɹє ɛɟɡɩɨɫɟɪɟɞɧɶɨ ɜɫɬɚɧɨɜɥɸɜɚɬɢ 
ɜɡɚєɦɨɡɜ’ɹɡɤɢ ɦɿɠ ɟɥɟɦɟɧɬɚɦɢ ɜ ɫɤɥɚɞɚɥɶɧɢɯ ɨɞɢɧɢɰɹɯ ɧɟɡɚɥɟɠɧɨ ɜɿɞ ɩɨɪɹɞɤɭ ɿ ɱɚɫɭ ʀɯ 
ɫɬɜɨɪɟɧɧɹ.  

ɇɚ ɨɫɧɨɜɿ ɬɪɢɜɢɦɿɪɧɨɝɨ ɨɛ’єɤɬɚ ɦɨɠɥɢɜɟ ɚɜɬɨɦɚɬɢɱɧɟ ɫɬɜɨɪɟɧɧɹ ɤɪɟɫɥɟɧɢɤɚ ɞɟɬɚɥɿ, 
ɳɨ ɫɤɥɚɞɚєɬɶɫɹ ɡ ɨɫɧɨɜɧɢɯ ɿ ɞɨɩɨɦɿɠɧɢɯ ɜɢɞɿɜ, ɫɤɥɚɞɧɢɯ ɪɨɡɪɿɡɿɜ ɬɚ ɩɟɪɟɬɢɧɿɜ.  
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ɉɈɅȱɉɒȿɇɇə ȾɂɇȺɆȱɑɇɂɏ ɏȺɊȺɄɌȿɊɂɋɌɂɄ ȿɅȿɄɌɊɈȽȱȾɊȺȼɅȱɑɇɂɏ 
ɉɊɂȼɈȾȱȼ ɌȿɏɇɈɅɈȽȱɑɇɈȽɈ ɈȻɅȺȾɇȺɇɇə 

Ȼɚɬɭɪɿɧ Є.Ɉ., ɋɬɟɩɚɧɨɜɚ Ɉ.Ƚ., ɋɨɤɨɥɨɜ ȼ.ȱ., ɞ.ɬ.ɧ., ɩɪɨɮɟɫɨɪ  
ɋɯɿɞɧɨɭɤɪɚʀɧɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɿɦɟɧɿ ȼɨɥɨɞɢɦɢɪɚ Ⱦɚɥɹ 

Ɇɟɬɨɸ ɞɚɧɨʀ ɪɨɛɨɬɢ є ɨɛґɪɭɧɬɭɜɚɧɧɹ ɜɢɛɨɪɭ ɧɚɣɛɿɥɶɲ ɟɮɟɤɬɢɜɧɨʀ ɬɢɩɨɜɨʀ 
ɤɨɪɢɝɭɸɱɨʀ ɥɚɧɤɢ ɞɥɹ ɟɥɟɤɬɪɨɝɿɞɪɚɜɥɿɱɧɨɝɨ ɫɥɿɞɤɭɸɱɨɝɨ ɩɪɢɜɨɞɭ (ȿȽɋɉ) 
ɬɟɯɧɨɥɨɝɿɱɧɨɝɨ ɨɛɥɚɞɧɚɧɧɹ. 

ɋɭɱɚɫɧɟ ɬɟɯɧɨɥɨɝɿɱɧɟ ɨɛɥɚɞɧɚɧɧɹ, ɡɨɤɪɟɦɚ, ɨɛɥɚɞɧɚɧɧɹ ɞɥɹ ɦɟɯɚɧɿɱɧɨʀ ɨɛɪɨɛɤɢ 
ɦɚɬɟɪɿɚɥɿɜ, ɩɪɟɞ'ɹɜɥɹє ɜɢɫɨɤɿ ɜɢɦɨɝɢ ɞɨ ɩɨɤɚɡɧɢɤɿɜ ɹɤɨɫɬɿ ɪɟɝɭɥɸɜɚɧɧɹ ɚɜɬɨɦɚɬɢɱɧɢɯ 
ɩɪɢɜɨɞɿɜ, ɚ ɫɚɦɟ ʀɯ ɲɜɢɞɤɨɞɿʀ ɬɚ ɯɚɪɚɤɬɟɪɭ ɩɟɪɟɯɿɞɧɨɝɨ ɩɪɨɰɟɫɭ Д1-4]. 

ȱɫɬɨɬɧɚ ɩɟɪɟɪɨɛɤɚ ɚɝɪɟɝɚɬɿɜ ɩɪɢɜɨɞɭ ɧɟ ɡɚɜɠɞɢ ɦɨɠɥɢɜɚ, ɚ ɿɧɨɞɿ ɿ ɧɟ ɞɚє ɛɚɠɚɧɨɝɨ 
ɪɟɡɭɥɶɬɚɬɭ (ɹɤɳɨ ɿɧɟɪɰɿɣɧɟ ɧɚɜɚɧɬɚɠɟɧɧɹ ɧɚ ɩɪɢɜɿɞ ɜɟɥɢɤɟ, ɚ ɫɢɥɢ ɬɟɪɬɹ ɭ 
ɜɢɤɨɧɚɜɱɨɦɭ ɦɟɯɚɧɿɡɦɿ ɧɟɡɧɚɱɧɿ). Ɍɨɦɭ ɜɢɯɿɞ ɡɧɚɯɨɞɹɬɶ ɩɪɢ ɜɢɤɨɪɢɫɬɚɧɧɿ ɞɨɞɚɬɤɨɜɢɯ 
ɤɨɪɢɝɭɜɚɥɶɧɢɯ ɩɪɢɫɬɪɨʀɜ Д5-9Ж. Ʉɨɧɫɬɪɭɤɬɢɜɧɟ ɜɢɤɨɧɚɧɧɹ ɤɨɪɢɝɭɜɚɥɶɧɢɯ ɩɪɢɫɬɪɨʀɜ 
ɛɭɜɚє ɪɿɡɧɢɦ, ɿ ɜ ɫɭɤɭɩɧɨɫɬɿ ʀɯ ɦɨɠɧɚ ɪɨɡɞɿɥɢɬɢ ɧɚ ɞɜɿ ɜɟɥɢɤɿ ɝɪɭɩɢ: ɝɿɞɪɨɦɟɯɚɧɿɱɧɿ ɬɚ 
ɟɥɟɤɬɪɢɱɧɿ. Ⱦɥɹ ɜɤɥɸɱɟɧɧɹ ɬɚɤɢɯ ɟɥɟɦɟɧɬɿɜ ɜ ɫɬɪɭɤɬɭɪɭ ɫɢɫɬɟɦɢ ɧɟɨɛɯɿɞɧɨ, ɳɨɛ ɜ ɧɿɣ 
ɛɭɥɢ ɡɜ'ɹɡɤɢ ɡ ɮɿɡɢɱɧɢɦɢ ɜɟɥɢɱɢɧɚɦɢ, ɜɿɞɩɨɜɿɞɧɢɦɢ ʀɦ ɡɚ ɫɜɨєɸ ɩɪɢɪɨɞɨɸ. 

Ⱦɥɹ ɤɨɪɟɤɰɿʀ ɞɢɧɚɦɿɱɧɢɯ ɜɥɚɫɬɢɜɨɫɬɟɣ ȿȽɋɉ ɡ ɞɪɨɫɟɥɶɧɢɦ ɪɟɝɭɥɸɜɚɧɧɹɦ 
ɬɟɯɧɨɥɨɝɿɱɧɨɝɨ ɨɛɥɚɞɧɚɧɧɹ ɡɪɭɱɧɨ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɟɥɟɤɬɪɢɱɧɿ ɬɚ ɟɥɟɤɬɪɨɧɧɿ 
ɤɨɪɢɝɭɜɚɥɶɧɿ ɩɪɢɫɬɪɨʀ. ȼ ɹɤɨɫɬɿ ɤɨɪɢɝɭɸɱɨʀ ɥɚɧɤɢ ɪɟɤɨɦɟɧɞɨɜɚɧɚ ɭɫɬɚɧɨɜɤɚ 
ɩɪɨɩɨɪɰɿɣɧɨ-ɞɢɮɟɪɟɧɰɿɣɧɨɝɨ ɪɟɝɭɥɹɬɨɪɚ (ɪɢɫ. 1) 

Ɋɢɫ. 1. Ȼɥɨɤ-ɞɿɚɝɪɚɦɚ ɞɥɹ ɦɨɞɟɥɸɜɚɧɧɹ ɞɢɧɚɦɿɱɧɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ȿȽɋɉ 

ɡ ɤɨɪɢɝɭɜɚɥɶɧɨɸ ɥɚɧɤɨɸ ɜ ɫɟɪɟɞɨɜɢɳɿ Simulink ɩɚɤɟɬɚ εA⸱δAψ 

 

ȼ ɹɤɨɫɬɿ ɩɚɪɚɦɟɬɪɿɜ ɧɚɥɚɲɬɭɜɚɧɧɹ ɤɨɪɢɝɭɸɱɨʀ ɥɚɧɤɢ ɪɨɡɝɥɹɞɚɸɬɶɫɹ ɩɨɫɬɿɣɧɚ 
ɱɚɫɭ ɬɚ ɤɨɟɮɿɰɿєɧɬ ɩɟɪɟɞɚɱɿ ɪɟɝɭɥɹɬɨɪɚ, ɞɨ ɭɜɚɝɢ ɬɚɤɨɠ ɩɪɢɣɧɹɬɚ ɩɨɫɬɿɣɧɚ ɱɚɫɭ, ɳɨ 
ɯɚɪɚɤɬɟɪɢɡɭє ɿɧɟɪɰɿɣɧɿɫɬɶ ɥɚɧɤɢ. 
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ɆȺɌȿɆȺɌɂɑɇȿ ɆɈȾȿɅɘȼȺɇɇə ȼȿɇɌɂɅəɐȱɃɇɂɏ ɋɂɋɌȿɆ 

Ʉɪɸɤɨɜ Ɋ.ȼ.,  Ʉɭɱɦɚ ȱ.ȼ., ɐɢɧɤɚ Ɉ.Ɉ., ɑɟɪɧɿɤɨɜɚ ȱ.Ⱦ. 
ɋɯɿɞɧɨɭɤɪɚʀɧɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɿɦɟɧɿ ȼɨɥɨɞɢɦɢɪɚ Ⱦɚɥɹ 

ɋɤɥɚɞɟɧɨɸ ɱɚɫɬɢɧɨɸ ɛɭɞɶ-ɹɤɨɝɨ ɩɪɨɦɢɫɥɨɜɨɝɨ ɩɿɞɩɪɢєɦɫɬɜɚ є ɬɚɤɿ ɿɧɠɟɧɟɪɧɨ-

ɬɟɯɧɿɱɧɿ ɫɩɨɪɭɞɠɟɧɧɹ, ɹɤ ɜɟɧɬɢɥɹɰɿɣɧɿ ɫɢɫɬɟɦɢ, ɳɨ ɡɚɛɟɡɩɟɱɭɸɬɶ ɧɟɨɛɯɿɞɧɿ ɫɚɧɿɬɚɪɧɨ-

ɬɟɯɧɿɱɧɿ ɧɨɪɦɢ ɭ ɜɢɪɨɛɧɢɱɢɯ ɩɪɢɦɿɳɟɧɧɹɯ, ɛɟɡɩɟɤɭ ɩɪɚɰɿ ɬɚ ɞɨɬɪɢɦɚɧɧɹ 
ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɩɪɨɰɟɫɿɜ Д1-4]. 

ɇɚ ɨɫɧɨɜɿ ɚɧɚɥɿɡɭ ɬɢɩɨɜɢɯ ɫɯɟɦ, ɤɨɧɫɬɪɭɤɬɢɜɧɢɯ ɬɚ ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɨɫɨɛɥɢɜɨɫɬɟɣ 
ɩɪɨɦɢɫɥɨɜɢɯ ɜɟɧɬɢɥɹɰɿɣɧɢɯ ɫɢɫɬɟɦ ɩɨɛɭɞɨɜɚɧɚ ɦɟɬɨɞɢɤɚ ɞɟɤɨɦɩɨɡɢɰɿʀ ɫɢɫɬɟɦ 
ɜɟɧɬɢɥɹɰɿʀ ɧɚ ɬɢɩɨɜɿ ɪɨɡɪɚɯɭɧɤɨɜɿ ɟɥɟɦɟɧɬɢ, ɫɬɪɭɤɬɭɪɢ ɿ ɡɜ'ɹɡɤɢ. ɐɟ ɞɨɡɜɨɥɢɥɨ 
ɡɚɩɪɨɩɨɧɭɜɚɬɢ ɦɟɬɨɞɢ ɪɨɡɪɚɯɭɧɤɭ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɝɚɡɨɩɨɜɿɬɪɹɧɢɯ ɩɨɬɨɤɿɜ 
ɜɟɧɬɢɥɹɰɿɣɧɢɯ ɫɢɫɬɟɦ, ɳɨ ɞɨɡɜɨɥɹɸɬɶ ɭɞɨɫɤɨɧɚɥɸɜɚɬɢ ɩɪɨɦɢɫɥɨɜɿ ɫɢɫɬɟɦɢ ɜɟɧɬɢɥɹɰɿʀ 
ɬɚ ɩɪɨɝɧɨɡɭɜɚɬɢ ʀɯ ɜɢɤɢɞɢ ɧɚ ɨɫɧɨɜɿ ɦɚɬɟɦɚɬɢɱɧɨɝɨ ɦɨɞɟɥɸɜɚɧɧɹ [5-9]. 

əɤɳɨ ɜɢɞɿɥɢɬɢ ɜ ɞɨɜɿɥɶɧɿɣ ɜɟɧɬɢɥɹɰɿɣɧɿɣ ɫɢɫɬɟɦɿ ɜɿɞɩɨɜɿɞɧɨ ɜɢɳɟɜɢɤɥɚɞɟɧɿɣ 
ɦɟɬɨɞɢɰɿ ɬɢɩɨɜɿ ɪɨɡɪɚɯɭɧɤɨɜɿ ɟɥɟɦɟɧɬɢ, ɤɨɧɫɬɪɭɤɬɢɜɧɿ ɜɭɡɥɢ ɿ ɡɚɦɤɧɭɬɿ ɤɨɧɬɭɪɢ, ɬɨ ɜ 
ɡɚɝɚɥɶɧɨɦɭ ɜɢɩɚɞɤɭ ɛɭɞɟɦɨ ɦɚɬɢ KU ɜɭɡɥɿɜ ɿ KK ɡɚɦɤɧɭɬɢɯ ɤɨɧɬɭɪɿɜ. Ɍɨɞɿ, ɞɥɹ ɜɫɿєʀ 
ɫɢɫɬɟɦɢ ɦɨɠɧɚ ɫɤɥɚɫɬɢ ɭɡɚɝɚɥɶɧɟɧɭ ɦɚɬɟɦɚɬɢɱɧɭ ɦɨɞɟɥɶ, ɜ ɤɨɬɪɭ ɜɜɿɣɞɭɬɶ KU ɪɿɜɧɹɧɶ 
ɧɟɪɨɡɪɢɜɧɨɫɬɿ (ɛɚɥɚɧɫɭ ɜɢɬɪɚɬ) ɭ ɜɭɡɥɨɜɢɯ ɬɨɱɤɚɯ, KK ɪɿɜɧɹɧɶ ɜɬɪɚɬ ɬɢɫɤɭ ɜ ɡɚɦɤɧɭɬɢɯ 
ɤɨɧɬɭɪɚɯ ɫɢɫɬɟɦɢ, KU-1 ɪɿɜɧɹɧɶ ɡɜ'ɹɡɤɭ ɩɨɜɧɢɯ ɬɢɫɤɿɜ ɭ ɜɭɡɥɨɜɢɯ ɬɨɱɤɚɯ. 

ȼɢɤɨɪɢɫɬɚɧɧɹ ɡɚɩɪɨɩɨɧɨɜɚɧɨʀ ɭɡɚɝɚɥɶɧɟɧɨʀ ɦɚɬɟɦɚɬɢɱɧɨʀ ɦɨɞɟɥɿ ɞɥɹ ɪɨɡɪɚɯɭɧɤɭ 
ɩɚɪɚɦɟɬɪɿɜ ɫɬɚɰɿɨɧɚɪɧɨɝɨ ɪɟɠɢɦɭ ɞɨɜɿɥɶɧɨʀ ɫɢɫɬɟɦɢ ɩɟɪɟɞɛɚɱɚє ɡɚɜɞɚɧɧɹ ɧɚɫɬɭɩɧɢɯ 
ɜɯɿɞɧɢɯ ɞɚɧɢɯ: ɫɯɟɦɚ ɪɨɡɬɚɲɭɜɚɧɧɹ ɟɥɟɦɟɧɬɿɜ ɭ ɫɢɫɬɟɦɿ; ɝɟɨɦɟɬɪɢɱɧɿ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
ɞɿɥɹɧɨɤ ɩɨɜɿɬɪɨɜɨɞɿɜ ɿ ɤɨɟɮɿɰɿєɧɬɢ ɜɫɬɚɧɨɜɥɟɧɢɯ ɦɿɫɰɟɜɢɯ ɨɩɨɪɿɜ; ɚɟɪɨɞɢɧɚɦɿɱɧɿ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɡɚɩɿɪɧɨ-ɪɟɝɭɥɸɸɱɢɯ ɩɪɢɫɬɪɨʀɜ; ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɞɠɟɪɟɥ ɧɚɩɨɪɭ; 
ɜɢɫɨɬɧɿ ɜɿɞɦɿɬɤɢ ɿ ɡɧɚɱɟɧɧɹ ɬɟɦɩɟɪɚɬɭɪɢ ɭ ɜɭɡɥɨɜɢɯ ɬɨɱɤɚɯ; ɮɿɡɢɱɧɿ ɜɥɚɫɬɢɜɨɫɬɿ 
ɪɨɛɨɱɨɝɨ ɫɟɪɟɞɨɜɢɳɚ; ɝɪɚɧɢɱɧɿ ɭɦɨɜɢ (ɜɟɥɢɱɢɧɢ ɬɢɫɤɿɜ ɿ ɬɟɦɩɟɪɚɬɭɪɢ ɜ ɦɿɫɰɹɯ ɡɚɛɨɪɭ 
ɿ ɜɢɤɢɞɭ ɪɨɛɨɱɨɝɨ ɫɟɪɟɞɨɜɢɳɚ). 

ȼɢɤɨɧɚɧɨ ɚɧɚɥɿɡ ɬɚ ɨɛґɪɭɧɬɭɜɚɧɧɹ ɱɢɫɟɥɶɧɢɯ ɦɟɬɨɞɿɜ ɪɨɡɪɚɯɭɧɤɭ ɯɚɪɚɤɬɟɪɢɫɬɢɤ 
ɜɟɧɬɢɥɹɰɿɣɧɢɯ ɫɢɫɬɟɦ ɧɚ ɭɡɚɝɚɥɶɧɟɧɿɣ ɦɚɬɟɦɚɬɢɱɧɿɣ ɦɨɞɟɥɿ. Ɋɨɡɝɥɹɧɭɬɨ ɦɟɬɨɞɢ 
ɇɶɸɬɨɧɚ ɿ Ɂɚɣɞɟɥɹ, ɦɟɬɨɞ ɿɬɟɪɚɰɿɣ ɬɚ ɩɨɥɨɜɢɧɧɨɝɨ ɞɿɥɟɧɧɹ. 

Ⱦɥɹ ɛɚɝɚɬɨɥɿɧɿɣɧɢɯ ɜɟɧɬɢɥɹɰɿɣɧɢɯ ɫɢɫɬɟɦ ɡ єɞɢɧɢɦ ɜɢɯɿɞɧɢɦ ɤɚɧɚɥɨɦ 
ɩɨɛɭɞɨɜɚɧɚ ɬɢɩɨɜɚ ɪɨɡɪɚɯɭɧɤɨɜɚ ɫɯɟɦɚ ɬɚ ɞɟɬɚɥɿɡɨɜɚɧɚ ɭɡɚɝɚɥɶɧɟɧɚ ɦɚɬɟɦɚɬɢɱɧɚ 
ɦɨɞɟɥɶ, ɧɚ ɨɫɧɨɜɿ ɱɨɝɨ ɡɚɩɪɨɩɨɧɨɜɚɧɢɣ ɦɟɬɨɞ ɪɨɡɪɚɯɭɧɤɭ ɩɚɪɚɦɟɬɪɿɜ ɩɨɞɿɛɧɢɯ ɫɢɫɬɟɦ 
ɿ ɪɨɡɪɨɛɥɟɧɢɣ ɚɥɝɨɪɢɬɦ ɱɢɫɟɥɶɧɨʀ ɩɪɨɰɟɞɭɪɢ.   
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ɆȺɌȿɆȺɌɂɑɇȿ ɆɈȾȿɅɘȼȺɇɇə ȾɂɎɍɁȱɃɇɂɏ ɉɊɈɐȿɋȱȼ ɍ 
ȼȿɇɌɂɅəɐȱɃɇɂɏ ɋɂɋɌȿɆȺɏ 

ɋɤɭɪɿɞɿɧ Ⱦ.ȼ., Ʌɶɨɜɨɱɤɿɧ Ɇ.ȼ., Ȼɨɧɞɚɪɟɧɤɨ Ɋ.ȼ., ɑɟɪɧɿɤɨɜɚ ȱ.Ⱦ. 
ɋɯɿɞɧɨɭɤɪɚʀɧɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɿɦɟɧɿ ȼɨɥɨɞɢɦɢɪɚ Ⱦɚɥɹ 

Ⱦɢɮɭɡɿɣɧɿ ɩɪɨɰɟɫɢ ɦɚɸɬɶ ɜɟɥɢɱɟɡɧɟ ɡɧɚɱɟɧɧɹ ɭ ɜɫɿɥɹɤɢɯ ɝɚɥɭɡɹɯ ɧɚɭɤɢ ɿ ɬɟɯɧɿɤɢ 
[1-4Ж. ɍ ɛɿɨɥɨɝɿʀ ɜɨɧɢ є ɜɢɡɧɚɱɚɥɶɧɢɦɢ ɜ ɹɜɢɳɚɯ ɩɪɨɧɢɤɧɨɫɬɿ ɬɤɚɧɢɧ, ɤɥɿɬɢɧɧɢɯ 
ɨɛɨɥɨɧɨɤ, ɞɢɮɭɡɿɹ ɜɢɡɧɚɱɚє ɦɟɯɚɧɿɡɦ ɿ ɤɿɧɟɬɢɤɭ ɬɚɤɢɯ ɩɪɨɰɟɫɿɜ, ɹɤ ɨɤɢɫɧɟɧɧɹ, ɫɨɪɛɰɿɹ, 
ɤɨɧɞɟɧɫɚɰɿɹ, ɤɪɢɫɬɚɥɿɡɚɰɿɹ. ɍ ɬɟɯɧɿɰɿ ɞɢɮɭɡɿɹ ɦɚє ɱɢɫɥɟɧɧɿ ɡɚɫɬɨɫɭɜɚɧɧɹ, ɜɢɡɧɚɱɚɸɱɢ ɜ 
ɡɧɚɱɧɿɣ ɦɿɪɿ ɲɜɢɞɤɿɫɬɶ ɪɹɞɭ ɜɢɪɨɛɧɢɱɢɯ ɩɪɨɰɟɫɿɜ. ɉɢɬɚɧɧɹ ɞɢɮɭɡɿʀ ɦɚɸɬɶ ɩɟɪɲɨɪɹɞɧɟ 
ɡɧɚɱɟɧɧɹ ɜ ɡɚɜɞɚɧɧɹɯ ɬɟɯɧɨɝɟɧɧɨɝɨ ɡɚɛɪɭɞɧɟɧɧɹ ɧɚɜɤɨɥɢɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ, 
ɤɨɧɬɪɨɥɸ ɜɢɤɢɞɿɜ ɜɟɧɬɢɥɹɰɿɣɧɢɦɢ ɫɢɫɬɟɦɚɦɢ ɩɿɞɩɪɢєɦɫɬɜ ɿ ɚɬɨɦɧɢɯ ɫɬɚɧɰɿɣ 
ɲɤɿɞɥɢɜɢɯ ɪɟɱɨɜɢɧ. 

Ⱦɥɹ ɚɧɚɥɿɡɭ ɞɢɮɭɡɿɣɧɢɯ ɩɪɨɰɟɫɿɜ ɭ ɤɚɧɚɥɚɯ ɜɟɧɬɢɥɹɰɿɣɧɢɯ ɫɢɫɬɟɦ 
ɡɚɩɪɨɩɨɧɨɜɚɧɚ ɭɡɚɝɚɥɶɧɟɧɚ ɦɚɬɟɦɚɬɢɱɧɚ ɦɨɞɟɥɶ ɦɚɫɨɩɟɪɟɧɨɫɭ ɜ ɬɭɪɛɭɥɟɧɬɧɨɦɭ ɩɨɬɨɰɿ 
[5-9Ж, ɩɨɛɭɞɨɜɚɧɚ ɧɚ ɛɚɡɿ ɦɨɞɟɥɿ ɬɭɪɛɭɥɟɧɬɧɨʀ ɬɟɱɿʀ ɩɪɢ ɜɢɤɨɪɢɫɬɚɧɧɿ k- ɝɿɩɨɬɟɡɢ 
ɬɭɪɛɭɥɟɧɬɧɨɫɬɿ ɬɚ ɪɿɜɧɹɧɧɹ ɞɢɮɭɡɿʀ, ɩɟɪɟɬɜɨɪɟɧɨɝɨ ɜɿɞɩɨɜɿɞɧɨ ɝɿɩɨɬɟɡɿ Ɏɿɤɚ-Ȼɭɫɿɧɟɫɤɚ.  

ȼɢɤɨɧɚɧɚ ɨɰɿɧɤɚ ɜɩɥɢɜɭ ɤɨɟɮɿɰɿєɧɬɚ ɦɨɥɟɤɭɥɹɪɧɨʀ ɞɢɮɭɡɿʀ ɧɚ ɡɚɝɚɥɶɧɢɣ ɩɪɨɰɟɫ 
ɩɪɢ ɬɭɪɛɭɥɟɧɬɧɨʀ ɬɟɱɿʀ ɨɫɧɨɜɧɨɝɨ ɩɨɬɨɤɭ, ɳɨ ɩɨɤɚɡɚɥɨ ɦɨɠɥɢɜɿɫɬɶ ɡɧɟɜɚɝɢ ɣɨɝɨ 
ɜɟɥɢɱɢɧɨɸ ɩɪɢ ɱɢɫɥɚɯ Ɋɟɣɧɨɥɶɞɫɚ RО > 104, ɞɿɚɩɚɡɨɧ ɹɤɢɯ є ɪɨɛɨɱɢɦ ɞɥɹ ɩɪɨɦɢɫɥɨɜɢɯ 
ɜɟɧɬɢɥɹɰɿɣɧɢɯ ɫɢɫɬɟɦ. ȼɫɬɚɧɨɜɥɟɧɚ ɧɚɹɜɧɿɫɬɶ ɚɜɬɨɦɨɞɟɥɶɧɨʀ ɡɨɧɢ, ɤɨɥɢ ɞɨɜɠɢɧɚ 
ɲɥɹɯɭ ɜɢɪɿɜɧɸɜɚɧɧɹ ɤɨɧɰɟɧɬɪɚɰɿʀ ɧɟ ɡɚɥɟɠɢɬɶ ɜɿɞ ɩɚɪɚɦɟɬɪɿɜ ɝɚɡɨɜɨɝɨ ɩɨɬɨɤɭ.  

Ɉɬɪɢɦɚɧɿ ɚɧɚɥɿɬɢɱɧɿ ɪɿɲɟɧɧɹ ɩɪɨɰɟɫɿɜ ɞɢɮɭɡɿʀ ɤɪɚɩɤɨɜɨɝɨ ɬɚ ɤɪɭɝɨɜɨɝɨ ɞɠɟɪɟɥ 
ɞɨɦɿɲɤɢ ɜ ɤɪɭɝɥɨɦɭ ɰɢɥɿɧɞɪɢɱɧɨɦɭ ɤɚɧɚɥɿ ɩɪɢ ɞɨɩɭɳɟɧɧɿ ɪɿɜɧɨɦɿɪɧɨɝɨ ɩɪɨɮɿɥɸ 
ɲɜɢɞɤɨɫɬɿ, ɳɨ ɞɨɡɜɨɥɢɥɨ ɜɫɬɚɧɨɜɢɬɢ ɡɚɤɨɧɨɦɿɪɧɨɫɬɿ ɪɨɡɩɨɞɿɥɭ ɤɨɧɰɟɧɬɪɚɰɿʀ ɞɨɦɿɲɤɢ 
ɩɨ ɩɟɪɟɬɢɧɭ ɤɚɧɚɥɭ ɧɚ ɪɿɡɧɢɯ ɜɿɞɫɬɚɧɹɯ ɜɿɞ ɞɠɟɪɟɥɚ. Ɏɨɪɦɚ ɩɪɟɞɫɬɚɜɥɟɧɧɹ ɪɿɜɧɹɧɶ 
ɞɨɡɜɨɥɹє ɪɨɡɝɥɹɞɚɬɢ ɜ ɹɤɨɫɬɿ ɜɯɿɞɧɢɯ ɩɚɪɚɦɟɬɪɿɜ ɛɟɡɪɨɡɦɿɪɧɿ ɩɟɪɟɦɿɧɧɿ ɿ ɤɪɢɬɟɪɿʀ, 
ɡɨɤɪɟɦɚ, ɞɢɮɭɡɿɣɧɟ ɱɢɫɥɨ ɉɟɤɥɟ. 

ȼɫɬɚɧɨɜɥɟɧɿ ɡɚɤɨɧɨɦɿɪɧɨɫɬɿ ɩɨɱɚɬɤɨɜɢɯ ɟɬɚɩɿɜ ɞɢɮɭɡɿʀ ɚɟɪɨɡɨɥɿɜ ɜ 
ɬɭɪɛɭɥɟɧɬɧɨɦɭ ɩɨɬɨɰɿ. ɑɚɫ ɿɧɞɭɤɰɿɣɧɨɝɨ ɩɟɪɿɨɞɭ ɡɚɥɟɠɢɬɶ ɜɿɞ ɝɭɫɬɢɧɢ ɚɟɪɨɡɨɥɶɧɢɯ 
ɱɚɫɬɨɤ, ɞɢɧɚɦɿɱɧɨʀ ɜ'ɹɡɤɨɫɬɿ ɨɫɧɨɜɧɨɝɨ ɩɨɬɨɤɭ ɬɚ ɞɿɚɦɟɬɪɚ ɱɚɫɬɨɤ. ɑɚɫ ɩɟɪɟɯɿɞɧɨɝɨ 
ɩɟɪɿɨɞɭ ɨɞɧɨɡɧɚɱɧɨ ɧɟ ɜɢɡɧɚɱɚєɬɶɫɹ ɜɥɚɫɬɢɜɨɫɬɹɦɢ ɚɟɪɨɡɨɥɿɜ ɬɚ ɨɫɧɨɜɧɨɝɨ ɩɨɬɨɤɭ, ɚ ɜ 
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ɪɹɞɿ ɜɢɩɚɞɤɿɜ ɦɨɠɟ ɜɫɬɚɧɨɜɥɸɜɚɬɢɫɹ ɜɢɯɨɞɹɱɢ ɡɿ ɫɬɭɩɟɧɹ ɬɭɪɛɭɥɟɧɬɧɨɫɬɿ ɩɨɬɨɤɭ ɿ 
ɜɟɥɢɱɢɧɢ ɞɢɮɭɡɿɣɧɨɝɨ ɱɢɫɥɚ ɉɟɤɥɟ. Ⱥɩɪɨɤɫɢɦɚɰɿɹ ɤɨɟɮɿɰɿєɧɬɚ Ʌɚɝɪɚɧɠɟɜɨʀ ɤɨɪɟɥɹɰɿʀ 
ɨɫɧɨɜɧɨɝɨ ɩɨɬɨɤɭ ɟɤɫɩɨɧɟɧɬɧɨɸ ɡɚɥɟɠɧɿɫɬɸ ɞɨɡɜɨɥɢɥɚ ɨɬɪɢɦɚɬɢ ɜɢɪɚɡ ɞɥɹ 
ɤɨɟɮɿɰɿєɧɬɚ ɞɢɮɭɡɿʀ ɚɟɪɨɡɨɥɿɜ, ɹɤɢɣ є ɩɟɪɟɦɿɧɧɢɦ ɩɿɞ ɱɚɫ ɩɟɪɟɯɿɞɧɨɝɨ ɩɟɪɿɨɞɭ. 
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ɆȺɌȿɆȺɌɂɑɇȺ ɆɈȾȿɅɖ ɋɂɅɈȼɈȲ ɑȺɋɌɂɇɂ ȿɅȿɄɌɊɈȽȱȾɊȺȼɅȱɑɇɈȽɈ 
ɉɊɂȼɈȾɍ ɈȻȿɊɌȺɅɖɇɈȽɈ Ɋɍɏɍ Ɂ ɈȻ’ЄɆɇɂɆ ɊȿȽɍɅɘȼȺɇɇəɆ 

ɋɬɟɩɚɧɨɜɚ Ɉ.Ƚ., ɚɫɩɿɪɚɧɬ 

ɋɯɿɞɧɨɭɤɪɚʀɧɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɿɦɟɧɿ ȼɨɥɨɞɢɦɢɪɚ Ⱦɚɥɹ 

Ɇɟɬɨɸ ɞɚɧɨʀ ɪɨɛɨɬɢ є ɪɨɡɪɨɛɤɚ ɚɞɟɤɜɚɬɧɨʀ ɦɚɬɟɦɚɬɢɱɧɨʀ ɪɨɛɨɱɢɯ ɩɪɨɰɟɫɿɜ ɜ 
ɫɢɥɨɜɿɣ ɱɚɫɬɢɧɿ ɟɥɟɤɬɪɨɝɿɞɪɚɜɥɿɱɧɨɝɨ ɩɪɢɜɨɞɭ ɨɛɟɪɬɚɥɶɧɨɝɨ ɪɭɯɭ ɡ ɨɛ'єɦɧɢɦ 
ɪɟɝɭɥɸɜɚɧɧɹɦ. 

ɋɭɱɚɫɧɿ ɬɟɯɧɨɥɨɝɿʀ ɦɚɲɢɧɨɛɭɞɭɜɚɧɧɹ ɬɚ ɦɚɬɟɪɿɚɥɨɨɛɪɨɛɤɢ ɩɪɟɞ'ɹɜɥɹɸɬɶ ɞɟɞɚɥɿ 
ɛɿɥɶɲɿ ɜɢɦɨɝɢ ɞɨ ɬɟɯɧɿɱɧɢɯ ɿ ɮɭɧɤɰɿɨɧɚɥɶɧɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɜɟɪɫɬɚɬɿɜ ɿ 
ɬɟɯɧɨɥɨɝɿɱɧɨɝɨ ɨɛɥɚɞɧɚɧɧɹ Д1-4Ж. əɤɿɫɬɶ ɨɞɟɪɠɭɜɚɧɢɯ ɜɢɪɨɛɿɜ ɩɪɢ ɦɟɯɚɧɿɱɧɿɣ ɨɛɪɨɛɰɿ 
ɛɚɝɚɬɨ ɜ ɱɨɦɭ ɡɚɥɟɠɢɬɶ ɜɿɞ ɦɨɠɥɢɜɨɫɬɿ ɪɟɚɥɿɡɚɰɿʀ ɨɩɬɢɦɚɥɶɧɢɯ ɡɚɤɨɧɿɜ ɪɭɯɭ ɪɨɛɨɱɢɯ 
ɨɪɝɚɧɿɜ, ɬɨɱɧɨɫɬɿ ɪɟɝɭɥɸɜɚɧɧɹ ʀɯ ɩɟɪɟɦɿɳɟɧɶ, ɫɬɚɛɿɥɶɧɨɫɬɿ ɲɜɢɞɤɨɫɬɟɣ ɜ ɭɦɨɜɚɯ 
ɡɦɿɧɧɨɝɨ ɧɚɜɚɧɬɚɠɟɧɧɹ. Ɍɨɦɭ ɚɤɬɭɚɥɶɧɨɸ є ɧɚɭɤɨɜɨ-ɬɟɯɧɿɱɧɚ ɡɚɞɚɱɚ ɩɿɞɜɢɳɟɧɧɹ 
ɬɨɱɧɨɫɬɿ ɿ ɪɨɡɲɢɪɟɧɧɹ ɮɭɧɤɰɿɨɧɚɥɶɧɢɯ ɦɨɠɥɢɜɨɫɬɟɣ ɜɟɪɫɬɚɬɿɜ ɿ ɬɟɯɧɨɥɨɝɿɱɧɨɝɨ 
ɨɛɥɚɞɧɚɧɧɹ. 

Ⱦɨɫɹɝɧɟɧɧɹ ɞɨɜɿɥɶɧɨʀ ɤɿɧɟɦɚɬɢɤɢ ɪɨɛɨɱɨɝɨ ɨɪɝɚɧɭ, ɦɨɠɥɢɜɨɫɬɿ ɩɪɨɝɪɚɦɧɨʀ 
ɪɟɚɥɿɡɚɰɿʀ ɨɩɬɢɦɚɥɶɧɢɯ ɡɚɤɨɧɿɜ ɣɨɝɨ ɪɭɯɭ ɡɚɛɟɡɩɟɱɭєɬɶɫɹ ɡɚɫɬɨɫɭɜɚɧɧɹɦ ɚɜɬɨɦɚɬɢɱɧɢɯ 
ɟɥɟɤɬɪɨɝɿɞɪɚɜɥɿɱɧɢɯ ɩɪɢɜɨɞɿɜ Д5-9Ж ɿ, ɡɨɤɪɟɦɚ, ɝɿɞɪɨɩɪɢɜɨɞɿɜ ɨɛɟɪɬɚɥɶɧɨɝɨ ɪɭɯɭ ɡ 
ɨɛ'єɦɧɢɦ ɪɟɝɭɥɸɜɚɧɧɹɦ ɜ ɨɛɥɚɞɧɚɧɧɿ ɩɨɬɭɠɧɿɫɬɸ ɩɨɧɚɞ 8 ɤȼɬ. Ɋɚɡɨɦ ɡ ɬɢɦ, ɜ ɞɚɧɢɣ 
ɱɚɫ ɜɿɞɫɭɬɧɿ ɬɢɩɨɜɿ ɭɧɿɜɟɪɫɚɥɶɧɿ ɦɚɬɟɦɚɬɢɱɧɿ ɦɨɞɟɥɿ ɪɨɛɨɱɢɯ ɩɪɨɰɟɫɿɜ, ɹɤɿ ɩɪɨɬɿɤɚɸɬɶ 
ɜ ɩɪɢɜɨɞɚɯ ɜɟɪɫɬɚɬɿɜ ɿ ɬɟɯɧɨɥɨɝɿɱɧɨɝɨ ɨɛɥɚɞɧɚɧɧɹ ɞɥɹ ɦɟɯɚɧɿɱɧɨʀ ɨɛɪɨɛɤɢ, ɳɨ ɦɨɠɭɬɶ 
ɛɭɬɢ ɩɨɤɥɚɞɟɧɿ ɜ ɨɫɧɨɜɭ ɞɥɹ ɪɨɡɪɨɛɤɢ ɫɢɫɬɟɦ ɚɜɬɨɦɚɬɢɱɧɨɝɨ ɤɟɪɭɜɚɧɧɹ ɨɛɥɚɞɧɚɧɧɹɦ. 

ɋɢɥɨɜɚ ɱɚɫɬɢɧɚ ɝɿɞɪɚɜɥɿɱɧɨɝɨ ɩɪɢɜɨɞɭ ɡ ɨɛ'єɦɧɢɦ ɪɟɝɭɥɸɜɚɧɧɹɦ ɜɤɥɸɱɚє 
ɨɛ'єɦɧɢɣ ɧɚɫɨɫ ɡ ɪɟɝɭɥɶɨɜɚɧɨɸ ɩɨɞɚɱɟɸ, ɞɨɩɨɦɿɠɧɿ ɩɪɢɫɬɪɨʀ ɿ ɜɢɤɨɧɚɜɱɢɣ ɝɿɞɪɨɞɜɢɝɭɧ 
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ɨɛ'єɦɧɨɝɨ ɬɢɩɭ. ɇɚɣɛɿɥɶɲɟ ɡɚɫɬɨɫɭɜɚɧɧɹ ɜ ɝɿɞɪɨɩɪɢɜɨɞɚɯ ɨɬɪɢɦɚɥɢ ɚɤɫɿɚɥɶɧɨ-

ɩɨɪɲɧɟɜɿ ɧɚɫɨɫɢ, ɩɨɞɚɱɚ ɹɤɢɯ ɪɟɝɭɥɸєɬɶɫɹ ɡɦɿɧɨɸ ɤɭɬɚ ɧɚɯɢɥɭ ɛɥɨɤɭ ɰɢɥɿɧɞɪɿɜ ɚɛɨ 
ɡɦɿɧɨɸ ɤɭɬɚ ɧɚɯɢɥɭ ɲɚɣɛɢ, ɳɨ ɡɞɿɣɫɧɸєɬɶɫɹ ɡɚɡɜɢɱɚɣ ɟɥɟɤɬɪɨɝɿɞɪɚɜɥɿɱɧɢɦɢ 
ɩɿɞɫɢɥɸɜɚɱɚɦɢ, ɳɨ ɪɨɡɦɿɳɟɧɿ ɜ ɤɨɪɩɭɫɿ ɧɚɫɨɫɚ. ȼ ɹɤɨɫɬɿ ɜɢɤɨɧɚɜɱɢɯ ɝɿɞɪɨɞɜɢɝɭɧɿɜ 
ɡɚɡɜɢɱɚɣ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɝɿɞɪɨɰɢɥɿɧɞɪɢ ɡ ɥɿɧɿɣɧɢɦ ɩɟɪɟɦɿɳɟɧɧɹɦ ɜɢɯɿɞɧɨʀ ɥɚɧɤɢ, 
ɝɿɞɪɨɰɢɥɿɧɞɪɢ ɡ ɩɨɜɨɪɨɬɧɢɦ ɪɭɯɨɦ ɜɢɯɿɞɧɨʀ ɥɚɧɤɢ ɿ ɚɤɫɿɚɥɶɧɨ-ɩɨɪɲɧɟɜɿ ɚɛɨ ɚɤɫɿɚɥɶɧɨ-

ɩɨɪɲɧɟɜɿ ɝɿɞɪɨɦɨɬɨɪɢ. Ⱦɨ ɞɨɩɨɦɿɠɧɢɯ ɩɪɢɫɬɪɨʀɜ ɜɿɞɧɨɫɹɬɶ ɤɥɚɩɚɧɢ, ɮɿɥɶɬɪɢ, ɧɚɫɨɫ ɿ 
ɛɚɤ ɫɢɫɬɟɦɢ ɩɿɞɠɢɜɥɟɧɧɹ ɪɨɛɨɱɨɸ ɪɿɞɢɧɨɸ ɫɢɥɨɜɨʀ ɱɚɫɬɢɧɢ ɝɿɞɪɨɩɪɢɜɨɞɭ. 

Ɋɨɡɲɢɪɟɧɧɹ ɮɭɧɤɰɿɨɧɚɥɶɧɢɯ ɦɨɠɥɢɜɨɫɬɟɣ ɬɚ ɩɿɞɜɢɳɟɧɧɹ ɟɮɟɤɬɢɜɧɨɫɬɿ 
ɬɟɯɧɨɥɨɝɿɱɧɨɝɨ ɨɛɥɚɞɧɚɧɧɹ ɡɚ ɪɚɯɭɧɨɤ ɪɨɡɪɨɛɤɢ ɬɚ ɡɚɫɬɨɫɭɜɚɧɧɹ ɫɢɫɬɟɦ 
ɚɜɬɨɦɚɬɢɱɧɨɝɨ ɤɟɪɭɜɚɧɧɹ ɜɢɦɚɝɚє ɧɟɝɪɨɦɿɡɞɤɢɯ ɞɨɫɬɨɜɿɪɧɢɯ ɦɨɞɟɥɟɣ ɪɨɛɨɱɢɯ 
ɩɪɨɰɟɫɿɜ, ɳɨ ɩɪɨɬɿɤɚɸɬɶ ɜ ɩɪɢɜɨɞɚɯ ɬɚ ɞɨɫɬɚɬɧɶɨ ɩɨɜɧɨ ɜɪɚɯɨɜɭɸɬɶ ɨɫɨɛɥɢɜɨɫɬɿ 
ɬɟɯɧɨɥɨɝɿɱɧɨɝɨ ɩɪɢɡɧɚɱɟɧɧɹ ɨɛɥɚɞɧɚɧɧɹ.  
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ɊɈɁɊȺɏɍɇɈɄ ɇȺ ɆȱɐɇȱɋɌɖ ɒɉɂɇȾȿɅə ɊȺȾȱȺɅɖɇɈ-ɋȼȿɊȾɅɂɅɖɇɈȽɈ 
ȼȿɊɋɌȺɌȺ ȼ ɋɂɋɌȿɆȱ AІSВS 

ɇɿɤɨɥɚєɧɤɨ Ⱥ.ɉ. ɤ.ɬ.ɧ., ɞɨɰ., Ȼɚɡɚɥɿɣ ɋ.Ɇ., ɫɬɭɞɟɧɬ ɝɪ. ɈɎȻ-18ɞɦ 

ɋɯɿɞɧɨɭɤɪɚʀɧɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɿɦɟɧɿ ȼɨɥɨɞɢɦɢɪɚ Ⱦɚɥɹ 

Ɉɞɧɿєɸ ɡ ɧɚɣɛɿɥɶɲ ɜɿɞɩɨɜɿɞɚɥɶɧɢɯ ɞɟɬɚɥɟɣ ɜɟɪɫɬɚɬɚ, ɹɤɚ є ɨɫɬɚɧɧɶɨɸ ɥɚɧɤɨɸ 

ɤɨɪɨɛɤɢ ɲɜɢɞɤɨɫɬɟɣ ɬɚ ɧɟɫɟ ɡɚɝɨɬɨɜɤɭ ɚɛɨ ɿɧɫɬɪɭɦɟɧɬ, є ɲɩɢɧɞɟɥɶ. ȼɿɞ ɹɤɨɫɬɿ 
ɲɩɢɧɞɟɥɶɧɢɯ ɜɭɡɥɿɜ ɡɚɥɟɠɢɬɶ ɬɨɱɧɿɫɬɶ ɨɛɟɪɬɚɧɧɹ ɿɧɫɬɪɭɦɟɧɬɭ ɚɛɨ ɞɟɬɚɥɿ, ɳɨ 
ɨɛɪɨɛɥɸєɬɶɫɹ. 

Ⱦɨ ɧɢɯ ɩɪɟɞ’ɹɜɥɹɸɬɶɫɹ ɜɢɦɨɝɢ ɬɨɱɧɨɫɬɿ ɨɛɟɪɬɚɧɧɹ, ɳɨ ɜɢɦɿɪɸєɬɶɫɹ ɛɢɬɬɹɦ ɧɚ 
ɩɟɪɟɞɧɶɨɦɭ ɤɿɧɰɿ ɲɩɢɧɞɟɥɹ ɜ ɪɚɞɿɚɥɶɧɨɦɭ ɚɛɨ ɨɫɟɜɨɦɭ ɧɚɩɪɹɦɤɭ; ɠɨɪɫɬɤɨɫɬɿ 
ɲɩɢɧɞɟɥɶɧɨɝɨ ɜɭɡɥɚ, ɳɨ ɜɢɡɧɚɱɚєɬɶɫɹ ɡɚ ɩɪɭɠɧɢɦ ɩɟɪɟɦɿɳɟɧɧɹɦ ɩɟɪɟɞɧɶɨɝɨ ɤɿɧɰɹ 
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ɲɩɢɧɞɟɥɹ; ɜɿɛɪɨɫɬɿɣɤɨɫɬɿ ɲɩɢɧɞɟɥɶɧɨɝɨ ɜɭɡɥɚ, ɹɤɚ ɡɧɚɱɧɨ ɜɩɥɢɜɚє ɧɚ ɫɬɿɣɤɿɫɬɶ ɜɫɶɨɝɨ 
ɜɟɪɫɬɚɬɚ; ɞɨɜɝɨɜɿɱɧɨɫɬɿ ɲɩɢɧɞɟɥɶɧɢɯ ɜɭɡɥɿɜ; ɨɛɦɟɠɟɧɧɹ ɬɟɩɥɨɜɢɞɿɥɟɧɧɹ ɬɚ 
ɬɟɦɩɟɪɚɬɭɪɧɢɯ ɞɟɮɨɪɦɚɰɿɣ, ɹɤɿ ɦɚɸɬɶ ɡɧɚɱɧɢɣ ɜɩɥɢɜ ɧɚ ɬɨɱɧɿɫɬɶ ɨɛɪɨɛɤɢ; ɲɜɢɞɤɟ ɬɚ 
ɧɚɞɿɣɧɟ ɡɚɤɪɿɩɥɟɧɧɹ ɿɧɫɬɪɭɦɟɧɬɭ ɚɛɨ ɡɚɝɨɬɨɜɤɢ, ɞɥɹ ɡɚɛɟɡɩɟɱɟɧɧɹ ʀɯ ɬɨɱɧɟ ɰɟɧɬɪɭɜɚɧɧɹ 
ɬɚ ɜɿɞɩɨɜɿɞɧɨ ɬɨɱɧɟ ɨɛɟɪɬɚɧɧɹ. 

Ɇɟɬɚ ɞɨɫɥɿɞɠɟɧɶ – ɩɪɨɜɟɫɬɢ ɞɨɫɥɿɞɠɟɧɧɹ ɲɩɢɧɞɟɥɶɧɨɝɨ ɜɭɡɥɚ ɡɚ ɦɿɰɧɿɫɧɢɦɢ 
ɩɨɤɚɡɧɢɤɚɦɢ ɬɚ ɫɬɜɨɪɢɬɢ ɦɨɞɟɥɶ ɩɟɪɟɦɿɳɟɧɧɹ ɩɟɪɟɞɧɶɨɝɨ ɤɿɧɰɹ ɲɩɢɧɞɟɥɹ ɜ ɫɢɫɬɟɦɿ 
ɿɧɠɟɧɟɪɧɢɯ ɪɨɡɪɚɯɭɧɤɿɜ AІ⸰В⸰ АШЫФЛОЧМС ⸰ЭКЭТМ ⸰ЭЫЮМЭЮЫКХ. 

Ɋɨɡɝɥɹɧɟɦɨ ɡɚɞɚɱɭ ɪɨɡɪɚɯɭɧɤɭ ɧɚɩɪɭɠɟɧɨ-ɞɟɮɨɪɦɚɰɿɣɧɨɝɨ ɫɬɚɧɭ ɧɚ ɩɪɢɤɥɚɞɿ 
ɲɩɢɧɞɟɥɶɧɨɝɨ ɜɭɡɥɚ ɪɚɞɿɚɥɶɧɨ-ɫɜɟɪɞɥɢɥɶɧɨɝɨ ɜɟɪɫɬɚɬɚ ɩɪɢ ɨɛɪɨɛɰɿ ɨɬɜɨɪɿɜ 0.04520D

  

ɦɦ ɜ ɞɟɬɚɥɹɯ ɬɢɩɭ ɫɬɭɩɢɰɹ ɡɿ ɫɩɥɚɜɿɜ ɧɚ ɬɢɬɚɧɨɜɿɣ ɨɫɧɨɜɿ ɫɜɟɪɞɥɚɦɢ ɡɿ ɲɜɢɞɤɨɪɿɡɚɥɶɧɨʀ 
ɫɬɚɥɿ Ɋ9Ʉ5. 

ɒɩɢɧɞɟɥɶ ɪɚɞɿɚɥɶɧɨ-ɫɜɟɪɞɥɢɥɶɧɨɝɨ ɜɟɪɫɬɚɬɚ (ɪɢɫ. 1), ɳɨ ɛɭɥɨ ɞɨɫɥɿɞɠɟɧɨ ɜ 
ɩɪɟɞɫɬɚɜɥɟɧɿɣ ɪɨɛɨɬɿ, ɨɛɟɪɬɚєɬɶɫɹ ɧɚ ɬɪɶɨɯ ɬɨɱɧɢɯ ɪɚɞɿɚɥɶɧɢɯ ɩɿɞɲɢɩɧɢɤɚɯ ɜ ɩɿɧɨɥɿ. ȼ 
ɩɟɪɟɞɧɿɣ (ɧɢɠɧɿɣ) ɨɩɨɪɿ ɲɩɢɧɞɟɥɶɧɨɝɨ ɜɭɡɥɚ, ɤɪɿɦ ɞɜɨɯ ɪɚɞɿɚɥɶɧɢɯ ɩɿɞɲɢɩɧɢɤɿɜ, 
ɜɫɬɚɧɨɜɥɟɧɢɣ ɭɩɨɪɧɢɣ ɩɿɞɲɢɩɧɢɤ, ɳɨ ɫɩɪɢɣɦɚє ɨɫɶɨɜɟ ɧɚɜɚɧɬɚɠɟɧɧɹ ɩɿɞ ɱɚɫ ɩɪɨɰɟɫɭ 
ɪɿɡɚɧɧɹ. Ɂɚɞɧɹ (ɜɟɪɯɧɹ) ɨɩɨɪɚ ɫɤɥɚɞɚєɬɶɫɹ ɡ ɪɚɞɿɚɥɶɧɨɝɨ ɬɚ ɭɩɨɪɧɨɝɨ ɩɿɞɲɢɩɧɢɤɿɜ. 
Ɉɫɬɚɧɧɿɣ ɫɥɭɠɢɬɶ ɞɥɹ ɫɩɪɢɣɧɹɬɬɹ ɨɫɶɨɜɢɯ ɧɚɜɚɧɬɚɠɟɧɶ ɩɪɢ ɡɜɨɪɨɬɧɶɨɦɭ ɪɿɡɚɧɧɿ ɬɚ 
ɿɧɲɢɯ ɚɧɚɥɨɝɿɱɧɢɯ ɨɩɟɪɚɰɿɹɯ. 

 

 
Ɋɢɫ. 1. Ɋɨɡɪɚɯɭɧɤɨɜɚ ɫɯɟɦɚ ɲɩɢɧɞɟɥɹ ɪɚɞɿɚɥɶɧɨ-ɫɜɟɪɞɥɢɥɶɧɨɝɨ ɜɟɪɫɬɚɬɚ 

 

Ⱦɥɹ ɞɨɫɹɝɧɟɧɧɹ ɩɨɫɬɚɜɥɟɧɨʀ ɦɟɬɢ ɜ ɫɢɫɬɟɦɿ ɄɈɆɉȺɋ ɛɭɥɨ ɫɬɜɨɪɟɧɨ ɬɪɢɜɢɦɿɪɧɭ 
ɦɨɞɟɥɶ ɲɩɢɧɞɟɥɶɧɨɝɨ ɜɭɡɥɚ. ɉɨɬɿɦ, ɬɪɢɜɢɦɿɪɧɭ ɦɨɞɟɥɶ ɛɭɥɨ ɿɦɩɨɪɬɨɜɚɧɨ ɜ 
ɪɨɡɪɚɯɭɧɤɨɜɭ ɫɢɫɬɟɦɭ AІ⸰В⸰ ɞɥɹ ɩɪɨɜɟɞɟɧɧɹ ʀʀ ɫɬɚɬɢɱɧɨɝɨ ɚɧɚɥɿɡɭ ɬɚ ɜɢɤɨɧɚɧɧɹ 
ɪɨɡɪɚɯɭɧɤɿɜ ɧɚ ɦɿɰɧɿɫɬɶ. 

ɋɢɫɬɟɦɚ ɿɧɠɟɧɟɪɧɢɯ ɪɨɡɪɚɯɭɧɤɿɜ AІ⸰В⸰ εОМСКЧТМКХ EЧЭОЫЩЫТЬО, ɹɤɚ ɲɢɪɨɤɨ 
ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɧɚ ɩɪɚɤɬɢɰɿ ɞɥɹ ɜɢɪɿɲɟɧɧɹ ɡɚɞɚɱ: ɦɟɯɚɧɿɤɢ ɞɟɮɨɪɦɿɜɧɨɝɨ ɬɜɟɪɞɨɝɨ 
ɬɿɥɚ, ɨɰɿɧɤɢ ɪɟɚɤɰɿɸ ɦɨɞɟɥɟɣ ɧɚ ɜɫɿɥɹɤɿ ɧɚɜɚɧɬɚɠɟɧɧɹ, ɨɩɬɢɦɿɡɚɰɿʀ ɤɨɧɫɬɪɭɤɰɿɣ, ɧɟ 
ɞɨɫɬɚɬɧɶɨ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɪɨɛɨɬɚɯ ɜɿɬɱɢɡɧɹɧɢɯ ɜɱɟɧɢɯ. 

ȼɢɪɿɲɟɧɧɹ ɡɚɞɚɱɿ ɜɢɡɧɚɱɟɧɧɹ ɠɨɪɫɬɤɨɫɬɿ ɲɩɢɧɞɟɥɹ ɜ ωAȿ ɞɨɰɿɥɶɧɨ ɩɪɨɜɨɞɢɬɢ ɜ 
ɫɟɪɟɞɨɜɢɳɿ AІ⸰В⸰ АШЫФЛОЧМС ⸰ЭКЭТМ ⸰ЭЫЮМЭЮЫКХ. Ⱦɥɹ ɿɦɿɬɚɰɿʀ ɪɨɛɨɬɢ ɩɿɞɲɢɩɧɢɤɿɜ 
ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɤɨɦɚɧɞɚ «ψОКЫТЧР» ɡɿ ɜɤɥɚɞɤɢ «ωШЧЧОМЭТШЧЬ». Ɂɚ ɞɨɩɨɦɨɝɨɸ ɤɨɦɚɧɞ 
«FШЫМО» ɬɚ «εШЦОЧЭЬ» ɡɚɞɚɸɬɶɫɹ ɫɢɥɢ ɬɚ ɤɪɭɬɧɢɣ ɦɨɦɟɧɬ, ɹɤɿ ɞɿɸɬɶ ɧɚ ɲɩɢɧɞɟɥɶ. 

Ⱦɥɹ ɨɬɪɢɦɚɧɧɹ ɪɟɡɭɥɶɬɚɬɿɜ ɪɨɡɪɚɯɭɧɤɿɜ ɩɟɪɟɦɿɳɟɧɧɹ ɩɟɪɟɞɧɶɨɝɨ ɤɿɧɰɹ ɲɩɢɧɞɟɥɹ 
ɜɿɞɧɨɫɧɨ ɩɨɱɚɬɤɨɜɨɝɨ ɩɨɥɨɠɟɧɧɹ ɩɿɞ ɞɿєɸ ɫɢɥ ɪɿɡɚɧɧɹ ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɤɨɦɚɧɞɚ 
«⸱ШЭКХ DОПШЫЦКЭТШЧ». ɇɚ ɨɬɪɢɦɚɧɿɣ ɦɨɞɟɥɿ ɫɿɪɢɦ ɜɿɞɨɛɪɚɠɟɧɨ ɩɨɱɚɬɤɨɜɟ ɪɨɡɬɚɲɭɜɚɧɧɹ 
ɲɩɢɧɞɟɥɹ, ɚ ɤɨɥɶɨɪɨɦ ɩɨɡɧɚɱɟɧɨ ɣɨɝɨ ɜɿɞɯɢɥɟɧɧɹ ɜɿɞ ɦɿɧɿɦɚɥɶɧɨɝɨ ɞɨ ɦɚɤɫɢɦɚɥɶɧɨɝɨ 
ɡɧɚɱɟɧɧɹ.  

ȼɢɛɪɚɜ ɭ ɪɨɡɞɿɥɿ «⸰ШХЮЭТШЧ IЧПШЫЦКЭТШЧ» ɟɤɜɿɜɚɥɟɧɬɧɿ ɧɚɩɪɭɝɢ «EЪЮТЯКХОЧЭ ⸰ЭЫОЬЬ», 
ɛɭɥɚ ɩɪɨɜɟɞɟɧɚ ɨɰɿɧɤɚ ɪɿɜɧɹ ɧɚɩɪɭɠɟɧɶ. ɉɿɞ ɞɿєɸ ɩɪɢɤɥɚɞɟɧɨʀ ɡɨɜɧɿɲɧɶɨʀ ɫɢɥɢ ɜ 
ɤɨɧɫɬɪɭɤɰɿʀ ɜɢɧɢɤɚɸɬɶ ɜɧɭɬɪɿɲɧɿ ɧɚɩɪɭɠɟɧɧɹ. ȼ ɤɨɠɧɿɣ ɬɨɱɰɿ ɤɨɧɫɬɪɭɤɰɿʀ ɞɿɸɬɶ 6 
ɧɟɡɚɥɟɠɧɢɯ ɧɚɩɪɭɝ: 3 ɧɨɪɦɚɥɶɧɢɯ ɬɚ 3 ɞɨɬɢɱɧɿ. ȿɤɜɿɜɚɥɟɧɬɧɚ ɧɚɩɪɭɝɚ Ɇɿɡɟɫɚ 
ɜɿɞɨɛɪɚɠɭє ɩɨɜɟɞɿɧɤɭ ɩɿɞ ɧɚɜɚɧɬɚɠɟɧɧɹɦ ɦɚɬɟɪɿɚɥɿɜ ɡ ɩɪɭɠɧɨ-ɩɥɚɫɬɢɱɧɨɸ ɦɨɞɟɥɥɸ 



ɋɟɤɰɿɹ 4: Ɂɚɝɚɥɶɧɨɬɟɯɧɿɱɧɿ ɧɚɭɤɢ. Ⱥɩɚɪɚɬɭɪɧɟ ɨɮɨɪɦɥɟɧɧɹ ɯɿɦɿɤɨ- ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɩɪɨɰɟɫɿɜ 
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ɩɨɜɟɞɿɧɤɢ (ɛɿɥɶɲɿɫɬɶ ɤɨɧɫɬɪɭɤɰɿɣɧɢɯ ɫɬɚɥɟɣ ɬɚ ɫɩɥɚɜɿɜ); ɬɚ ɨɛɱɢɫɥɸєɬɶɫɹ ɱɟɪɟɡ 
ɝɨɥɨɜɧɿ ɧɨɪɦɚɥɶɧɿ ɧɚɩɪɭɝɢ.  

Ɉɬɪɢɦɚɧɿ ɪɟɡɭɥɶɬɚɬɢ ɞɨɫɥɿɞɠɟɧɶ ɩɪɟɞɫɬɚɜɥɟɧɿ ɭ ɜɢɝɥɹɞɿ ɟɩɸɪ ɧɚ ɪɢɫ. 2. 

 

  
  

ɚ)       ɛ) 
Ɋɢɫ. 2. Ɋɟɡɭɥɶɬɚɬɢ ɪɨɡɪɚɯɭɧɤɭ ɧɚ ɦɿɰɧɿɫɬɶ ɤɪɭɝɥɨʀ ɩɪɨɬɹɠɤɢ ɜ ɫɢɫɬɟɦɿ ANSYS 

ɚ) ɦɨɞɟɥɶ ɩɟɪɟɦɿɳɟɧɧɹ ɤɿɧɰɹ ɲɩɢɧɞɟɥɹ; ɛ) ɟɩɸɪɢ ɟɤɜɿɜɚɥɟɧɬɧɢɯ ɧɚɩɪɭɝ ɩɨ Ɇɿɡɟɫɭ 

 

ȱɡ ɪɟɡɭɥɶɬɚɬɿɜ ɞɨɫɥɿɞɠɟɧɶ ɜɢɞɧɨ, ɳɨ ɦɿɧɿɦɚɥɶɧɢɣ ɩɪɨɝɢɧ ɲɩɢɧɞɟɥɹ ɫɤɥɚɞɚє –
0,6•10-5ɦɦ, ɦɚɤɫɢɦɚɥɶɧɢɣ – 0,0067 ɦɦ. ȼɢɯɨɞɹɱɢ ɡ ɜɢɦɨɝ ɞɨ ɬɨɱɧɨɫɬɿ ɨɛɪɨɛɤɢ, ɩɪɨɝɢɧ 
ɲɩɢɧɞɟɥɹ ɜɿɞ ɫɢɥ ɪɿɡɚɧɧɹ ɿ ɫɢɥ ɩɪɢɜɨɞɭ ɧɟ ɩɨɜɢɧɟɧ ɩɟɪɟɜɢɳɭɜɚɬɢ ɬɪɟɬɢɧɢ ɞɨɩɭɫɤɭ ɧɚ 
ɥɿɦɿɬɭɸɱɢɣ ɪɨɡɦɿɪ ɞɟɬɚɥɿ Д20Ж. Ⱦɚɧɚ ɜɢɦɨɝɚ ɜɢɤɨɧɭєɬɶɫɹ, ɨɫɤɿɥɶɤɢ ɞɨɩɭɫɤ ɧɚ ɪɨɡɦɿɪ 
ɫɤɥɚɞɚє 0,045 ɦɦ, ɬɨɛɬɨ 2•0,0067=0,013<0,045 ɦɦ. 

əɤ ɜɢɞɧɨ ɡ ɪɢɫ. 2 ɛ, ɦɚɤɫɢɦɚɥɶɧɿ ɟɤɜɿɜɚɥɟɧɬɧɿ ɧɚɩɪɭɠɟɧɧɹ ɫɤɥɚɥɢ 35 Ɇɉɚ. ȼ 
ɪɨɡɝɥɹɧɭɬɨɦɭ ɜ ɫɬɚɬɬɿ ɜɢɩɚɞɤɭ, ɦɟɠɚ ɦɿɰɧɨɫɬɿ ɦɚɬɟɪɿɚɥɭ ɲɩɢɧɞɟɥɹ, ɳɨ ɜɢɤɨɧɚɧɨ ɡ 
ɫɬɚɥɿ ɋɬ40ɏ ɞɨɪɿɜɧɸє 363 Ɇɉɚ. ȼɫɿ ɨɬɪɢɦɚɧɿ ɪɟɡɭɥɶɬɚɬɢ ɧɚɩɪɭɠɟɧɶ ɩɨɤɚɡɭɸɬɶ 
ɡɧɚɱɧɢɣ ɡɚɩɚɫ ɦɿɰɧɨɫɬɿ. 

ȼɢɫɧɨɜɤɢ. ɉɪɨɚɧɚɥɿɡɨɜɚɧɨ ɦɨɠɥɢɜɨɫɬɿ ɫɢɫɬɟɦɢ AІ⸰В⸰ εОМСКЧТМКХ EЧЭОЫЩЫТЬО ɡ 
ɦɨɞɭɥɹɦɢ ɞɥɹ ɫɬɚɬɢɱɧɨɝɨ ɚɧɚɥɿɡɭ ⸰ЭКЭТМ ⸰ЭЫЮМЭЮЫКХ ɬɚ ɚɧɚɥɿɡɭ ɤɨɥɢɜɚɧɶ εШНКХ, ɳɨ 
ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ ɩɪɢ ɤɨɦɩ’ɸɬɟɪɧɨɦɭ ɦɨɞɟɥɸɜɚɧɧɿ ɦɟɬɚɥɨɪɿɡɚɥɶɧɨɝɨ ɨɛɥɚɞɧɚɧɧɹ.  

Ɋɨɡɪɨɛɥɟɧɨ ɬɪɢɜɢɦɿɪɧɭ ɦɨɞɟɥɶ ɲɩɢɧɞɟɥɶɧɨɝɨ ɜɭɡɥɚ ɪɚɞɿɚɥɶɧɨ-ɫɜɟɪɞɥɢɥɶɧɨɝɨ 
ɜɟɪɫɬɚɬɚ, ɨɬɪɢɦɚɧɨ ɦɨɞɟɥɶ ɩɟɪɟɦɿɳɟɧɧɹ ɩɟɪɟɞɧɶɨɝɨ ɤɿɧɰɹ ɲɩɢɧɞɟɥɹ, ɩɪɨɝɢɧ ɹɤɨɝɨ 
ɡɧɚɯɨɞɢɬɶɫɹ ɜ ɩɨɥɿ ɞɨɩɭɫɤɭ ɧɚ ɥɿɦɿɬɭɸɱɢɣ ɪɨɡɦɿɪ ɞɟɬɚɥɿ. 

ɉɪɨɜɟɞɟɧɨ ɪɨɡɪɚɯɭɧɨɤ ɧɚɩɪɭɠɟɧɨ-ɞɟɮɨɪɦɚɰɿɣɧɨɝɨ ɫɬɚɧɭ, ɹɤɢɣ ɩɨɤɚɡɭє, ɳɨ 
ɧɚɩɪɭɝɢ, ɹɤɿ ɞɿɸɬɶ ɧɚ ɲɩɢɧɞɟɥɶ ɭ 10 ɪɚɡɿɜ ɧɢɠɱɿ ɧɿɠ ɦɟɠɚ ɦɿɰɧɨɫɬɿ ɦɚɬɟɪɿɚɥɭ. ɐɟ 
ɫɜɿɞɱɢɬɶ ɩɪɨ ɡɧɚɱɧɢɣ ɡɚɩɚɫ ɦɿɰɧɨɫɬɿ ɤɨɧɫɬɪɭɤɰɿʀ ɲɩɢɧɞɟɥɹ.  

Ɉɬɪɢɦɚɧɨ ɡɧɚɱɟɧɧɹ ɜɥɚɫɧɢɯ ɱɚɫɬɨɬ ɤɨɥɢɜɚɧɶ ɲɩɢɧɞɟɥɹ ɬɚ ɪɨɡɪɚɯɨɜɚɧɨ ɤɨɟɮɿɰɿєɧɬ 
ɞɢɧɚɦɿɱɧɨʀ ɫɬɿɣɤɨɫɬɿ ɲɩɢɧɞɟɥɹ, ɹɤɢɣ ɞɨɪɿɜɧɸє 1,42. 

ɉɪɨɜɟɞɟɧɢɣ ɪɨɡɪɚɯɭɧɨɤ ɜ ɩɪɨɝɪɚɦɧɨɦɭ ɤɨɦɩɥɟɤɫɿ AІ⸰В⸰ ɞɨɡɜɨɥɹє ɩɪɨɚɧɚɥɿɡɭɜɚɬɢ 
ɤɨɧɫɬɪɭɤɰɿɸ ɲɩɢɧɞɟɥɶɧɨɝɨ ɜɭɡɥɚ ɜɟɪɫɬɚɬɚ ɬɚ ɡɚɩɪɨɩɨɧɭɜɚɬɢ ɧɟɨɛɯɿɞɧɿ ɤɨɪɟɤɬɢɜɢ ɛɟɡ 
ɜɢɝɨɬɨɜɥɟɧɧɹ ɞɨɫɥɿɞɧɢɯ ɡɪɚɡɤɿɜ, ɳɨ ɡɧɚɱɧɨ ɫɤɨɪɨɱɭє ɱɚɫ ɩɪɨɟɤɬɭɜɚɧɧɹ ɲɩɢɧɞɟɥɶɧɢɯ 

ɜɭɡɥɿɜ ɿ, ɹɤ ɧɚɫɥɿɞɨɤ, ɩɿɞɜɢɳɭɸ ɩɪɨɞɭɤɬɢɜɧɿɫɬɶ ɩɪɨɰɟɫɭ ʀɯ ɜɢɝɨɬɨɜɥɟɧɧɹ. 
 

ɊɈɁɊȺɏɍɇɈɄ ɇȺ ɆȱɐɇȱɋɌɖ ɄɊɍȽɅɈȲ ɉɊɈɌəɀɄɂ ȼ ɋɂɋɌȿɆȱ AІSВS 
ɒɭɦɚɤɨɜɚ Ɍ.Ɉ. ɤ.ɬ.ɧ., ɞɨɰ., Ȼɪɢɤɨɜɚ ɘ.Ɇ., ɫɬɭɞɟɧɬɤɚ ɝɪ. ɉɆȿ-17ɞ 

ɋɯɿɞɧɨɭɤɪɚʀɧɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɿɦɟɧɿ ȼɨɥɨɞɢɦɢɪɚ Ⱦɚɥɹ  
Ɉɞɧɢɦ ɡ ɧɚɣɛɿɥɶɲ ɩɪɨɝɪɟɫɢɜɧɢɯ ɿ ɟɮɟɤɬɢɜɧɢɯ ɦɟɬɨɞɿɜ ɨɛɪɨɛɤɢ ɦɟɬɚɥɿɜ ɪɿɡɚɧɧɹɦ 

ɜ ɦɚɲɢɧɨɛɭɞɭɜɚɧɧɿ є ɩɪɨɬɹɝɚɧɧɹ, ɹɤɟ ɜ 3-12 ɪɚɡɿɜ ɩɟɪɟɜɢɳɭє ɩɪɨɞɭɤɬɢɜɧɿɫɬɶ ɿɧɲɢɯ 
ɬɟɯɧɨɥɨɝɿɣ ɦɟɯɚɧɿɱɧɨʀ ɨɛɪɨɛɤɢ ɦɟɬɚɥɿɜ (ɫɬɪɭɝɚɧɧɹ, ɪɨɡɬɨɱɭɜɚɧɧɹ ɮɪɟɡɟɪɭɜɚɧɧɹ, 
ɪɨɡɝɨɪɬɚɧɧɹ ɬɚ ɿɧ), ɚ ɜ ɞɟɹɤɢɯ ɜɢɩɚɞɤɚɯ, ɧɚɩɪɢɤɥɚɞ, ɨɛɪɨɛɤɚ ɲɥɿɰɶɨɜɢɯ ɨɬɜɨɪɿɜ, 
ɩɪɨɬɹɝɚɧɧɹ є єɞɢɧɨ ɦɨɠɥɢɜɢɦ ɩɪɨɰɟɫɨɦ ɨɛɪɨɛɤɢ ɞɟɬɚɥɟɣ 

Ɉɫɧɨɜɧɢɦɢ ɞɟɮɟɤɬɚɦɢ ɿɧɫɬɪɭɦɟɧɬɭ ɜ ɩɪɨɰɟɫɿ ɜɢɫɨɤɨɩɪɨɞɭɤɬɢɜɧɨɝɨ ɩɪɨɬɹɝɚɧɧɹ є 
ɩɨɫɢɥɟɧɢɣ ɡɧɨɫ ɿ ɩɨɥɨɦɤɚ ɡɭɛɿɜ ɩɪɨɬɹɠɤɢ, ɚ ɬɚɤɨɠ ɩɿɞɜɢɳɟɧɚ ɩɪɭɠɧɚ ɞɟɮɨɪɦɚɰɿɹ ɡɭɛɿɜ 
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ɱɟɪɟɡ ɩɨɫɢɥɟɧɟ ɧɚɜɚɧɬɚɠɟɧɧɹ ɧɚ ɡɭɛ. Ⱦɚɧɿ ɮɚɤɬɨɪɢ ɩɪɢɡɜɨɞɹɬɶ ɞɨ ɛɪɚɤɭ ɱɟɪɟɡ 
ɩɨɪɭɲɟɧɧɹ ɝɟɨɦɟɬɪɿʀ ɨɛɪɨɛɥɸɜɚɧɢɯ ɞɟɬɚɥɟɣ. ȱɫɧɭɸɱɿ ɤɥɚɫɢɱɧɿ ɦɟɬɨɞɢ ɪɨɡɪɚɯɭɧɤɭ 
ɩɪɨɬɹɠɤɢ ɧɚ ɦɿɰɧɿɫɬɶ ɩɪɨɜɨɞɹɬɶɫɹ ɡ ɭɪɚɯɭɜɚɧɧɹɦ ɬɿɥɶɤɢ ɞɜɨɯ ɧɟɛɟɡɩɟɱɧɢɯ ɩɟɪɟɪɿɡɿɜ 
ɿɧɫɬɪɭɦɟɧɬɭ (ɲɢɣɤɚ ɯɜɨɫɬɨɜɢɤɚ ɬɚ ɫɬɪɭɠɤɨɜɚ ɤɚɧɚɜɤɚ ɪɿɠɭɱɨʀ ɱɚɫɬɢɧɢ), ɳɨ 
ɨɛɭɦɨɜɥɟɧɨ ʀʀ ɫɤɥɚɞɧɨɸ ɝɟɨɦɟɬɪɿєɸ. 

Ɇɟɬɚ ɞɨɫɥɿɞɠɟɧɶ – ɡɚ ɞɨɩɨɦɨɝɨɸ ɬɪɢɜɢɦɿɪɧɨʀ ɦɨɞɟɥɿ ɤɪɭɝɥɨʀ ɩɪɨɬɹɠɤɢ ɜɢɤɨɧɚɬɢ 
ʀʀ ɞɨɫɥɿɞɠɟɧɧɹ ɧɚ ɦɿɰɧɿɫɬɶ ɦɟɬɨɞɨɦ ɤɿɧɰɟɜɢɯ ɟɥɟɦɟɧɬɿɜ ɜ ɫɢɫɬɟɦɿ ANSYS. 

Ⱦɥɹ ɞɨɫɹɝɧɟɧɧɹ ɩɨɫɬɚɜɥɟɧɨʀ ɦɟɬɢ ɛɭɥɨ ɫɩɪɨɟɤɬɨɜɚɧɨ ɤɪɭɝɥɭ ɩɪɨɬɹɠɤɭ ɩɪɨɮɿɥɶɧɨʀ 
ɫɯɟɦɢ ɪɿɡɚɧɧɹ, ɳɨ ɦɚɥɚ ɡɜɚɪɧɭ ɤɨɧɫɬɪɭɤɰɿɸ ɬɚ ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɞɥɹ ɨɛɪɨɛɤɢ 
ɰɢɥɿɧɞɪɢɱɧɨɝɨ ɨɬɜɨɪɭ ɞɿɚɦɟɬɪɨɦ D=30H7(

+0,021
) ɦɦ ɿ ɞɨɜɠɢɧɨɸ 55L  ɦɦ ɭ 

ɡɚɝɨɬɨɜɰɿ ɡɿ ɋɬɚɥɿ 50ɏȽ; 1270ɜ  Ɇɉɚ, ɇȼ 321 ɜ ɭɦɨɜɚɯ ɛɚɝɚɬɨɫɟɪɿɣɧɨɝɨ ɜɢɪɨɛɧɢɰɬɜɚ. 
Ɇɚɬɟɪɿɚɥ ɪɨɛɨɱɨʀ ɱɚɫɬɢɧɢ ɩɪɨɬɹɠɤɢ: ɲɜɢɞɤɨɪɿɠɭɱɚ ɫɬɚɥɶ Ɋ18 Ɇɉɚɜ 840][  ; ɳɿɥɶɧɿɫɬɶ – 

8,8∙10-6ɤɝ ЦЦ-3. Ɇɚɬɟɪɿɚɥ ɯɜɨɫɬɨɜɢɤɚ – ɫɬɚɥɶ 40ɏ, Ɇɉɚɜ 980][  . Ⱦɥɹ ɨɛɪɨɛɤɢ ɡɚɝɨɬɨɜɨɤ 
ɛɭɥɨ ɨɛɢɪɚɧɨ ɝɨɪɢɡɨɧɬɚɥɶɧɨ-ɩɪɨɬɹɠɧɢɣ ɜɟɪɫɬɚɬ ɦɨɞɟɥɿ 7520 ɡ ɦɚɤɫɢɦɚɥɶɧɢɦ ɬɹɝɨɜɢɦ 
ɡɭɫɢɥɥɹɦ ɤɇP 200max   (ɞɨɩɭɫɬɢɦɟ ɬɹɝɨɜɟ ɡɭɫɢɥɥɹ max9,0...85,0][ PP  ), ɡ ɧɚɣɛɿɥɶɲɨɸ 
ɞɨɜɠɢɧɨɸ ɯɨɞɚ ɩɨɜɡɭɧɚ ɦɦɯl 1500 , ɞɿɚɩɚɡɨɧɨɦ ɲɜɢɞɤɨɫɬɟɣ ɪɨɛɨɱɨɝɨ ɪɭɯɭ 

ɯɜɦV /66,0  . ɋɯɟɦɚ ɪɿɡɚɧɧɹ ɩɪɨɬɹɠɤɢ, ɳɨ ɞɨɫɥɿɞɠɭɜɚɥɚɫɹ, ɧɚɜɟɞɟɧɚ ɧɚ ɪɢɫ. 1. 
 

 
Ɋɢɫ. 1. ɋɯɟɦɚ ɪɿɡɚɧɧɹ ɩɪɢ ɩɪɨɬɹɝɚɧɧɿ: Ɋ – ɬɹɝɨɜɟ ɡɭɫɢɥɥɹ; zP  – ɝɨɥɨɜɧɚ (ɨɫɶɨɜɚ) 

ɫɤɥɚɞɨɜɚ ɫɢɥɢ ɪɿɡɚɧɧɹ ɩɪɢ ɩɪɨɬɹɝɚɧɧɿ; yP  – ɩɨɩɟɪɟɤɨɜɚ ɫɤɥɚɞɨɜɨʀ ɫɢɥɢ ɪɿɡɚɧɧɹ ɩɪɢ 
ɩɪɨɬɹɝɚɧɧɿ 

 

Ⱦɥɹ ɞɨɫɹɝɧɟɧɧɹ ɩɨɫɬɚɜɥɟɧɨʀ ɦɟɬɢ ɜ ɫɢɫɬɟɦɿ ɄɈɆɉȺɋ ɛɭɥɨ ɫɬɜɨɪɟɧɨ ɬɪɢɜɢɦɿɪɧɭ 
ɦɨɞɟɥɶ ɫɩɪɨɟɤɬɨɜɚɧɨʀ ɩɪɨɬɹɠɤɢ. ɉɨɬɿɦ, ɬɪɢɜɢɦɿɪɧɭ ɦɨɞɟɥɶ ɛɭɥɨ ɿɦɩɨɪɬɨɜɚɧɨ ɜ 
ɪɨɡɪɚɯɭɧɤɨɜɭ ɫɢɫɬɟɦɭ AІ⸰В⸰ ɞɥɹ ɩɪɨɜɟɞɟɧɧɹ ʀʀ ɫɬɚɬɢɱɧɨɝɨ ɚɧɚɥɿɡɭ ɬɚ ɜɢɤɨɧɚɧɧɹ 
ɪɨɡɪɚɯɭɧɤɿɜ ɧɚ ɦɿɰɧɿɫɬɶ. 

ɉɪɨɝɪɚɦɧɢɣ ɤɨɦɩɥɟɤɫ AІ⸰В⸰ ɞɨɡɜɨɥɹє ɦɟɬɨɞɨɦ ɤɿɧɰɟɜɢɯ ɟɥɟɦɟɧɬɿɜ ɜɢɪɿɲɭɜɚɬɢ 
ɫɬɚɰɿɨɧɚɪɧɿ ɿ ɧɟɫɬɚɰɿɨɧɚɪɧɿ, ɥɿɧɿɣɧɿ ɿ ɧɟɥɿɧɿɣɧɿ ɡɚɞɚɱɿ ɡ ɬɚɤɢɯ ɨɛɥɚɫɬɟɣ, ɹɤ ɦɟɯɚɧɿɤɚ 
ɞɟɮɨɪɦɨɜɚɧɨɝɨ ɬɜɟɪɞɨɝɨ ɬɿɥɚ, ɦɟɯɚɧɿɤɚ ɪɿɞɢɧɢ ɿ ɝɚɡɭ, ɬɟɩɥɨɩɟɪɟɞɚɱɚ, ɟɥɟɤɬɪɨɞɢɧɚɦɿɤɚ. 
ɉɪɢ ɰɶɨɦɭ, ɭ ɜɢɩɚɞɤɭ ɳɨ ɪɨɡɝɥɹɞɚєɬɶɫɹ, ɜɢɯɿɞɧɢɦ ɨɛ’єɤɬɨɦ ɞɥɹ ɡɚɫɬɨɫɭɜɚɧɧɹ ɦɟɬɨɞɭ 
ɤɿɧɰɟɜɢɯ ɟɥɟɦɟɧɬɿɜ є ɬɪɢɜɢɦɿɪɧɚ ɦɨɞɟɥɶ ɤɪɭɝɥɨʀ ɩɪɨɬɹɠɤɚ ɩɪɨɮɿɥɶɧɨʀ ɫɯɟɦɢ ɪɿɡɚɧɧɹ, 
ɹɤɭ, ɡɚ ɞɨɩɨɦɨɝɨɸ ɿɧɫɬɪɭɦɟɧɬɿɜ ɝɪɚɮɿɱɧɨɝɨ ɪɟɞɚɤɬɨɪɚ Ansys SpaceClaim, ɛɭɥɨ ɩɨɞɿɥɟɧɨ 
ɧɚ ɱɚɫɬɢɧɢ – ɤɿɧɰɟɜɿ ɟɥɟɦɟɧɬɢ (134 ɤɨɦɩɨɧɟɧɬɚ). 

Ɋɨɡɪɚɯɭɧɤɢ ɜ ɫɢɫɬɟɦɿ AІ⸰В⸰ ɩɪɨɜɨɞɢɥɢɫɹ ɜ ɩɚɤɟɬɿ ψКЭМС ɜ ɿɧɬɟɪɚɤɬɢɜɧɨɦɭ 
IЧЭОЫКМЭТЯО ɪɟɠɢɦɿ. AІ⸰В⸰ АШЫФЛОЧМС – ɰɟ ɭɧɿɜɟɪɫɚɥɶɧɚ ɩɥɚɬɮɨɪɦɚ ɞɥɹ ɦɨɞɟɥɸɜɚɧɧɹ, 
ɳɨ ɨɛ'єɞɧɭє ɜɫɿ ɿɧɫɬɪɭɦɟɧɬɢ ɿɧɠɟɧɟɪɧɨɝɨ ɦɨɞɟɥɸɜɚɧɧɹ ɤɨɦɩɚɧɿʀ AІ⸰В⸰. 
Ʉɨɧɫɬɪɭɤɰɿɣɧɿ ɧɚɜɚɧɬɚɠɟɧɧɹ ɧɚ ɛɚɡɿ ɩɥɚɬɮɨɪɦɢ АШЫФЛОЧМС ɡɚɞɚɸɬɶɫɹ ɜ ɪɨɡɞɿɥɿ δШКНЬ 
ɩɚɧɟɥɿ ɿɧɫɬɪɭɦɟɧɬɿɜ EЧЯТЫШЧЦОЧЭ. 

Ɂɚɜɞɚɧɧɹ ɝɪɚɧɢɱɧɢɯ ɭɦɨɜ (ɨɛɦɟɠɟɧɶ) ɛɭɥɨ ɨɞɧɢɦ ɡ ɧɟɨɛɯɿɞɧɢɯ ɟɬɚɩɿɜ ɤɿɧɰɟɜɨ-

ɟɥɟɦɟɧɬɧɨɝɨ ɚɧɚɥɿɡɭ. Ƚɪɚɧɢɱɧɿ ɭɦɨɜɢ ɜ АШЫФЛОЧМС ⸰ЭКЭТМ ⸰ЭЫЮМЭЮЫКХ ɡɚɞɚɜɚɥɢɫɹ ɜ ɪɨɡɞɿɥɿ 
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⸰ЮЩЩШЫЭЬ ɩɚɧɟɥɿ ɿɧɫɬɪɭɦɟɧɬɿɜ EЧЯТЫШЧЦОЧЭ. Ⱦɥɹ ɦɨɞɟɥɸɜɚɧɧɹ ɡɚɤɪɿɩɥɟɧɧɹ ɿ ɧɚɜɚɧɬɚɠɟɧɶ 
ɩɪɨɬɹɠɤɢ, ɳɨ ɞɨɫɥɿɞɠɭєɬɶɫɹ, ɛɭɥɢ ɜɢɤɨɪɢɫɬɚɧɿ ɬɚɤɿ ɬɢɩɢ ɧɚɜɚɧɬɚɠɟɧɶ ɿ ɝɪɚɧɢɱɧɢɯ 
ɭɦɨɜ – «Fixed Support», ɳɨ ɨɛɦɟɠɭє ɞɥɹ ɡɚɡɧɚɱɟɧɢɯ ɩɨɜɟɪɯɨɧɶ ɫɬɭɩɟɧɹ ɫɜɨɛɨɞɢ x, y, z, 

rotx, roty ɬɚ rotz. Ⱦɥɹ ɞɨɫɥɿɞɠɟɧɧɹ ɯɚɪɚɤɬɟɪɭ ɡɦɿɧɢ ɧɚɩɪɭɠɟɧɨɝɨ ɫɬɚɧɭ ɩɪɨɬɹɠɤɢ ɞɨ 
ɤɨɠɧɨɝɨ ʀʀ ɡɭɛɭ ɛɭɥɨ ɩɪɢɤɥɚɞɟɧɨ ɝɨɥɨɜɧɭ ɫɤɥɚɞɨɜɭ ɫɢɥɢ ɪɿɡɚɧɧɹ 

zi
P , ɚ ɞɨ ɯɜɨɫɬɨɜɢɤɚ 

ɦɚɤɫɢɦɚɥɶɧɟ ɬɹɝɨɜɟ ɡɭɫɢɥɥɹ 
max

P , ɳɨ ɞɨɪɿɜɧɸɜɚɥɨ ɤɇ200 . 

Ɉɬɪɢɦɚɧɿ ɪɟɡɭɥɶɬɚɬɢ ɞɨɫɥɿɞɠɟɧɶ ɩɪɟɞɫɬɚɜɥɟɧɿ ɭ ɜɢɝɥɹɞɿ ɟɩɸɪ ɧɚ ɪɢɫ. 2. 

 

  
ɚ)       ɛ) 

Ɋɢɫ. 2. Ɋɟɡɭɥɶɬɚɬɢ ɪɨɡɪɚɯɭɧɤɭ ɧɚ ɦɿɰɧɿɫɬɶ ɤɪɭɝɥɨʀ ɩɪɨɬɹɠɤɢ ɜ ɫɢɫɬɟɦɿ ANSYS 

ɚ) ɟɩɸɪɢ ɟɤɜɿɜɚɥɟɧɬɧɢɯ ɧɚɩɪɭɝ ɩɨ Ɇɿɡɟɫɭ; ɛ) ɟɩɸɪɢ ɞɟɮɨɪɦɚɰɿɣ ɩɨ ɨɫɿ ɏ 

 

ȱɡ ɪɟɡɭɥɶɬɚɬɿɜ ɞɨɫɥɿɞɠɟɧɶ ɦɿɰɧɨɫɬɿ ɩɪɨɬɹɠɤɢ ɜɢɞɧɨ, ɳɨ ɜ ɩɪɨɰɟɫɿ ɪɿɡɚɧɧɹ, ɩɪɢ 
ɤɨɧɬɚɤɬɿ ɪɿɠɭɱɢɯ ɡɭɛɿɜ ɡ ɩɨɜɟɪɯɧɟɸ ɨɛɪɨɛɥɸɜɚɧɨɝɨ ɨɬɜɨɪɭ ɜɢɧɢɤɚɸɬɶ ɡɧɚɱɧɿ ɬɚ ɧɟ 
ɪɿɜɧɨɦɿɪɧɿ ɧɚɩɪɭɝɢ ɿ ɞɟɮɨɪɦɚɰɿʀ, ɳɨ ɧɟ ɜɪɚɯɨɜɭɸɬɶɫɹ ɩɪɢ ɜɢɤɨɧɚɧɧɿ ɩɟɪɟɜɿɪɨɱɧɢɯ 
ɪɨɡɪɚɯɭɧɤɿɜ ɡɚ ɮɨɪɦɭɥɚɦɢ ɨɩɨɪɭ ɦɚɬɟɪɿɚɥɿɜ. 

əɤ ɜɢɞɧɨ ɡ ɪɢɫ. 2 ɚ, ɦɚɤɫɢɦɚɥɶɧɿ ɟɤɜɿɜɚɥɟɧɬɧɿ ɧɚɩɪɭɠɟɧɧɹ ɫɤɥɚɥɢ 142,05 Ɇɉɚ ɧɚ 
ɪɿɠɭɱɨʀ ɤɪɨɦɰɿ ɩɟɪɲɨɝɨ ɡɭɛɭ, ɳɨ ɦɨɠɟ ɩɪɢɡɜɟɫɬɢ ɞɨ ɣɨɝɨ ɩɪɢɬɭɩɥɟɧɧɹ. Ɍɚɤɨɠ 
ɫɩɨɫɬɟɪɿɝɚєɬɶɫɹ ɩɿɞɜɢɳɟɧɚ ɧɚɩɪɭɝɚ ɧɚ ɤɪɚɣɤɚɯ ɩɟɪɟɯɨɞɭ ɜɿɞ ɰɢɥɿɧɞɪɢɱɧɨʀ ɞɨ ɤɨɧɿɱɧɨʀ 
ɞɿɥɹɧɨɤ ɯɜɨɫɬɨɜɨʀ ɱɚɫɬɢɧɢ, ɨɬɠɟ, ɧɚ ɰɢɯ ɩɟɪɟɯɨɞɚɯ ɧɟɨɛɯɿɞɧɨ ɜɢɤɨɧɚɧɧɹ ɡɚɨɤɪɭɝɥɟɧɶ. 
ȼɫɿ ɨɬɪɢɦɚɧɿ ɪɟɡɭɥɶɬɚɬɢ ɧɚɩɪɭɠɟɧɶ ɞɚɥɟɤɿ ɜɿɞ ɝɪɚɧɢɱɧɢɯ ɡɧɚɱɟɧɶ. 
Ɂ ɟɩɸɪ ɪɨɡɩɨɞɿɥɭ ɞɟɮɨɪɦɚɰɿʀ ɩɨ ɨɫɿ ɏ (ɪɢɫ. 2 ɛ) ɜɢɞɧɨ, ɳɨ ɧɚ ɞɿɥɹɧɰɿ ɜɪɿɡɚɧɧɹ ɩɟɪɲɢɯ 
ɡɭɛɿɜ ɩɪɨɬɹɠɤɢ ɜ ɩɨɜɟɪɯɧɸ ɨɛɪɨɛɥɸɜɚɧɨɝɨ ɦɚɬɟɪɿɚɥɭ ɞɟɮɨɪɦɚɰɿɹ ɡɪɨɫɬɚє ɩɪɢ ɜɪɿɡɚɧɧɹ 
ɤɨɠɧɨɝɨ ɧɚɫɬɭɩɧɨɝɨ ɡɭɛɚ ɬɚ ɞɨɫɹɝɚє ɦɚɤɫɢɦɚɥɶɧɢɯ ɡɧɚɱɟɧɶ ɧɚ ɞɿɥɹɧɰɿ ɜɪɿɡɚɧɧɹ 30 ɡɭɛɚ 
ɿ ɫɬɚɧɨɜɢɬɶ 0,008 ɦɦ. ɉɨɫɬɭɩɨɜɟ ɡɛɿɥɶɲɟɧɧɹ ɞɟɮɨɪɦɚɰɿʀ ɜɿɞɛɭɜɚєɬɶɫɹ ɡɚ ɪɚɯɭɧɨɤ 
ɬɟɩɥɨɜɢɯ ɹɜɢɳ. əɤ ɜɢɞɧɨ ɡ ɟɩɸɪɢ (ɪɢɫ. 6), ɩɿɫɥɹ ɡɧɹɬɬɹ ɧɚɜɚɧɬɚɠɟɧɧɹ, ɜɢɯɨɞɭ ɡ ɨɬɜɨɪɭ 
ɞɟɬɚɥɿ ɤɚɥɿɛɪɭɸɱɨʀ ɱɚɫɬɢɧɢ ɩɪɨɬɹɠɤɢ, ɪɿɠɭɱɿ ɤɪɚɣɤɢ ɧɟ ɡɚɣɧɹɥɢ ɫɜɨɸ ɩɨɩɟɪɟɞɧɸ 
ɩɨɡɢɰɿɸ, ɨɫɤɿɥɶɤɢ є ɡɚɥɢɲɤɨɜɚ ɞɟɮɨɪɦɚɰɿɹ, ɰɟ ɹɜɢɳɟ ɩɪɢɣɧɹɬɨ ɧɚɡɢɜɚɬɢ ɫɭɦɚɪɧɨɸ 
ɬɟɪɦɿɱɧɨʀ ɞɟɮɨɪɦɚɰɿєɸ. Ɉɬɪɢɦɚɧɿ ɜ ɪɟɡɭɥɶɬɚɬɿ ɞɨɫɥɿɞɠɟɧɶ ɡɧɚɱɟɧɧɹ ɡɦɿɳɟɧɧɹ ɡɭɛɿɜ 
ɩɪɨɬɹɝɚɧɧɹ ɧɟ ɩɟɪɟɜɢɳɭɸɬɶ ɩɨɥɹ ɞɨɩɭɫɤɭ ɨɛɪɨɛɥɸɜɚɧɨɝɨ ɨɬɜɨɪɭ ɦɦɌ 021,0 , 

ɨɫɤɿɥɶɤɢ ɦɦ021,0016,0008,02  . 

 

ɉȺɊȺɆȿɌɊɂɑɇȿ ɆɈȾȿɅɘȼȺɇɇə ȼ ɁȺȾȺɑȺɏ ɉɊɈȿɄɌɍȼȺɇɇə 
ɊȱɁȺɅɖɇɈȽɈ ȱɇɋɌɊɍɆȿɇɌɍ ɁȺ ɆȿɌɈȾɈɆ ɄɈɉȱɘȼȺɇɇə 

Ʉɪɨɥɶ Ɉ.ɋ., ɤ.ɬ.ɧ., ɞɨɰɟɧɬ, Ɂɚɦɤɨɜɟɰɶ Ⱦ.Ɇ., ɫɬɭɞɟɧɬ 

ɋɯɿɞɧɨɭɤɪɚʀɧɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬɿ ɿɦɟɧɿ ȼ. Ⱦɚɥɹ 

 Ɋɿɡɧɨɦɚɧɿɬɧɟ ɩɪɨɟɤɬɭɜɚɧɧɹ ɿɧɫɬɪɭɦɟɧɬɭ, ɳɨ ɩɪɚɰɸє ɦɟɬɨɞɨɦ ɤɨɩɿɸɜɚɧɧɹ, є 
ɡɚɫɨɛɨɦ ɩɿɞɜɢɳɟɧɧɹ ɬɟɯɧɿɱɧɨɝɨ ɪɿɜɧɹ ɩɪɢɣɧɹɬɢɯ ɩɪɨɟɤɬɧɢɯ ɪɿɲɟɧɶ. Ɋɿɡɧɨɦɚɧɿɬɧɚ 
ɧɨɦɟɧɤɥɚɬɭɪɚ ɿɧɫɬɪɭɦɟɧɬɿɜ ɞɥɹ ɧɚɪɿɡɭɜɚɧɧɹ ɰɢɥɿɧɞɪɢɱɧɢɯ ɤɨɥɿɫ ɡ ɨɞɧɨɝɨ ɛɨɤɭ ɿ 
ɧɚɹɜɧɿɫɬɶ ɭɧɿɮɿɤɨɜɚɧɢɯ ɟɥɟɦɟɧɬɿɜ ɤɨɧɫɬɪɭɤɰɿɣ (ɧɚ ɩɪɢɤɥɚɞɿ ɞɢɫɤɨɜɢɯ ɦɨɞɭɥɶɧɢɯ ɮɪɟɡ) 
ɡ ɿɧɲɨɝɨ ɪɨɛɢɬɶ ɚɤɬɭɚɥɶɧɢɦ ɩɨɛɭɞɨɜɭ ɩɚɪɚɦɟɬɪɢɱɧɢɯ ɦɨɞɟɥɟɣ ɨɫɧɨɜɧɢɯ ɟɥɟɦɟɧɬɿɜ 
(ɡɚɬɢɥɨɜɚɧɢɣ ɡɭɛ, ɟɜɨɥɶɜɟɧɬɧɢɣ ɩɪɨɮɿɥɶ) Д1–3]. 



ɋɟɤɰɿɹ 4: Ɂɚɝɚɥɶɧɨɬɟɯɧɿɱɧɿ ɧɚɭɤɢ. Ⱥɩɚɪɚɬɭɪɧɟ ɨɮɨɪɦɥɟɧɧɹ ɯɿɦɿɤɨ- ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɩɪɨɰɟɫɿɜ 
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Ɇɟɬɨɸ ɞɚɧɨʀ ɪɨɛɨɬɢ є ɩɿɞɜɢɳɟɧɧɹ ɩɪɨɞɭɤɬɢɜɧɨɫɬɿ ɩɪɚɰɿ ɤɨɧɫɬɪɭɤɬɨɪɚ-

ɿɧɫɬɪɭɦɟɧɬɚɥɶɧɢɤɚ ɜ ɩɪɨɰɟɫɿ ɛɚɝɚɬɨɜɚɪɿɚɧɬɧɨɝɨ ɫɢɧɬɟɡɭ ɩɪɨɟɤɬɧɢɯ ɪɿɲɟɧɶ. 
 ɇɚ ɩɟɪɲɢɯ ɟɬɚɩɚɯ ɞɨɫɥɿɞɠɟɧɧɹ ɪɿɡɚɥɶɧɨɝɨ ɿɧɫɬɪɭɦɟɧɬɭ ɡɞɿɣɫɧɸєɬɶɫɹ ɩɨɛɭɞɨɜɚ 
ɬɪɢɜɢɦɿɪɧɨɣ ɦɨɞɟɥɿ ɪɿɡɚɥɶɧɨɝɨ ɿɧɫɬɪɭɦɟɧɬɭ, ɹɤɿɣ ɩɪɚɰɸє ɦɟɬɨɞɨɦ ɤɨɩɿɸɜɚɧɧɹ [4, 5]. 

Ɋɨɡɝɥɹɧɟɦɨ ɤɨɧɫɬɪɭɤɰɿɸ ɞɢɫɤɨɜɨʀ ɦɨɞɭɥɶɧɨʀ ɮɪɟɡɢ, ɩɪɢɡɧɚɱɟɧɨʀ ɞɥɹ ɨɛɪɨɛɤɢ 
ɡɭɛɱɚɫɬɢɯ ɤɨɥɿɫ ɜ ɲɢɪɨɤɨɦɭ ɞɿɚɩɚɡɨɧɿ ɡɧɚɱɟɧɶ ɦɨɞɭɥɹ. ɇɚ ɪɢɫ. 1 ɩɪɟɞɫɬɚɜɥɟɧɚ 3D-

ɦɨɞɟɥɶ ɞɢɫɤɨɜɨʀ ɮɪɟɡɢ, ɹɤɚ ɩɨɛɭɞɨɜɚɧɚ ɜ ɫɟɪɟɞɨɜɢɳɿ ɿɧɬɟɝɪɨɜɚɧɨʀ ɋȺɉɊ ɄɈɆɉȺɋ-3D 

ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɦɨɠɥɢɜɨɫɬɟɣ ɩɪɢɤɥɚɞɧɢɯ ɛɿɛɥɿɨɬɟɤ, ɹɤɿ ɡɧɚɯɨɞɹɬɶɫɹ ɭ ɫɤɥɚɞɿ 
ɄɈɆɉȺɋ. 

Ɂ ɭɪɚɯɭɜɚɧɧɹɦ ɩɪɢɡɧɚɱɟɧɧɹ ɰɶɨɝɨ ɦɟɬɚɥɨɪɿɡɚɥɶɧɨɝɨ 
ɿɧɫɬɪɭɦɟɧɬɭ ɞɥɹ ɡɭɛɱɚɫɬɢɯ ɤɨɥɿɫ ɟɜɨɥɶɜɟɧɬɧɨɝɨ ɩɪɨɮɿɥɸ 
ɜɢɡɧɚɱɢɦɨ ɝɨɥɨɜɧɢɣ ɭɧɿɮɿɤɨɜɚɧɢɣ ɟɥɟɦɟɧɬ: «ɟɜɨɥɶɜɟɧɬɧɚ 
ɩɨɜɟɪɯɧɹ» [6, 7].  

Ⱦɥɹ ɪɟɚɥɿɡɚɰɿʀ ɩɪɨɰɟɞɭɪɢ ɩɚɪɚɦɟɬɪɢɱɧɨɝɨ ɦɨɞɟɥɸɜɚɧɧɹ 
ɟɜɨɥɶɜɟɧɬɧɨʀ ɩɨɜɟɪɯɧɿ ɜɢɤɨɪɢɫɬɚɧɚ CAD/CAE/PDM ɫɟɪɟɞɭ 
ɧɚɫɤɪɿɡɧɨɝɨ ɩɪɨɟɤɬɭɜɚɧɧɹ ɜ ɦɚɲɢɧɨɛɭɞɭɜɚɧɧɿ ȺɊɆ 
WinMachine Д1Ж, ɹɤɚ ɿɧɬɟɝɪɨɜɚɧɚ ɡ ɋȺɉɊ ɄɈɆɉȺɋ-3D. 

ɉɨɫɥɿɞɨɜɧɿɫɬɶ ɫɬɜɨɪɟɧɧɹ ɩɚɪɚɦɟɬɪɢɱɧɨʀ ɦɨɞɟɥɿ 
ɪɿɠɭɱɨɝɨ ɿɧɫɬɪɭɦɟɧɬɭ ɜɢɤɨɧɭєɬɶɫɹ ɩɨ ɜ ɧɚɫɬɭɩɧɿɣ 
ɩɨɫɥɿɞɨɜɧɨɫɬɿ. 

1. ɉɪɨɜɨɞɢɬɶɫɹ ɚɧɚɥɿɡ ɜɯɿɞɧɢɯ ɞɚɧɢɯ, ɧɟɨɛɯɿɞɧɢɯ ɞɥɹ 
ɩɨɛɭɞɨɜɢ ɦɨɞɟɥɿ. Ⱦɚɧɿ ɩɨɞɿɥɹɸɬɶɫɹ ɧɚ ɜɢɯɿɞɧɿ (ɧɟɡɚɥɟɠɧɿ) ɿ 
ɩɨɯɿɞɧɿ (ɡɚɥɟɠɚɬɶ ɜɿɞ ɜɢɯɿɞɧɢɯ). 

2. ȼɯɿɞɧɿ ɞɚɧɿ, ɭ ɜɢɝɥɹɞɿ ɡɦɿɧɧɢɯ, ɜɜɨɞɹɬɶɫɹ ɜ ɞɿɚɥɨɝɨɜɨɦɭ ɜɿɤɧɿ Ɂɦɿɧɧɿ (ɪɢɫ. 2), 
ɉɪɢɱɨɦɭ ɞɥɹ ɜɢɯɿɞɧɢɯ ɞɚɧɢɯ ɡɚɞɚєɬɶɫɹ ɬɿɥɶɤɢ ɡɧɚɱɟɧɧɹ, ɚ ɞɥɹ ɩɨɯɿɞɧɢɯ ɬɚɤɨɠ ɿ ɜɢɪɚɡ, ɳɨ 
є ɮɭɧɤɰɿєɸ ɜɢɯɿɞɧɢɯ ɿ ɜɠɟ ɨɝɨɥɨɲɟɧɢɯ ɩɨɯɿɞɧɢɯ ɞɚɧɢɯ. Ⱦɿє єɞɢɧɟ ɩɪɚɜɢɥɨ: ɡɦɿɧɧɚ, ɹɤɚ 
ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɜ ɧɚɫɬɭɩɧɢɯ ɜɢɪɚɡɚɯ, ɩɨɜɢɧɧɚ ɛɭɬɢ ɨɝɨɥɨɲɟɧɚ ɡɚɡɞɚɥɟɝɿɞɶ. 

 

 
Ɋɢɫ.2. ȼɿɤɧɨ ɡɦɿɧɧɢɯ ɭ ɡɚɞɚɱɿ ɩɚɪɚɦɟɬɪɢɡɚɰɿʀ 

 

3. Ƚɪɚɮɿɱɧɨ ɡɚɞɚєɬɶɫɹ ɩɨɫɥɿɞɨɜɧɿɫɬɶ ɤɨɦɚɧɞ, ɹɤɚ ɜɟɞɟ ɞɨ ɩɨɛɭɞɨɜɢ ɩɨɬɪɿɛɧɨʀ ɦɨɞɟɥɿ. 
4. ɍ ɫɩɢɫɤɭ ɩɚɪɚɦɟɬɪɢɱɧɢɯ ɤɨɦɚɧɞ ɜɤɚɡɭɸɬɶɫɹ, ɹɤɳɨ ɩɨɬɪɿɛɧɨ, ɩɚɪɚɦɟɬɪɢ ɞɥɹ 

ɤɨɦɚɧɞ. ɉɪɢ ɰɶɨɦɭ, ɜ ɪɨɡɪɚɯɭɧɤɨɜɢɯ ɜɢɪɚɡɚɯ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ ɡɦɿɧɧɿ, ɡɚɞɚɧɿ ɜ ɩ.2, ɚɛɨ 
ɞɨɩɨɦɿɠɧɿ ɡɦɿɧɧɿ, ɫɬɜɨɪɟɧɿ ɜ ɩɪɨɰɟɫɿ ɩɨɛɭɞɨɜɢ ɦɨɞɟɥɿ. 

5. Ⱥɧɚɥɿɡɭєɬɶɫɹ ɜɿɞɩɨɜɿɞɧɿɫɬɶ ɫɮɨɪɦɨɜɚɧɨʀ ɬɚɤɢɦ ɱɢɧɨɦ ɦɨɞɟɥɿ ɡ ɧɟɨɛɯɿɞɧɨɸ, ɿ, ɩɪɢ 
ɧɟɨɛɯɿɞɧɨɫɬɿ, ɜɢɩɪɚɜɥɹɸɬɶɫɹ ɩɚɪɚɦɟɬɪɢ ɤɨɦɚɧɞ ɚɛɨ ɡɦɿɧɸєɬɶɫɹ ɫɩɨɫɿɛ ɩɨɛɭɞɨɜɢ ɜɫɿєʀ 
ɦɨɞɟɥɿ ɚɛɨ ʀʀ ɱɚɫɬɢɧɢ. 

 
Ɋɢɫ. 1. 3D-ɦɨɞɟɥɶ 

ɞɢɫɤɨɜɨʀ ɦɨɞɭɥɶɧɨʀ ɮɪɟɡɢ 
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6. Ⱥɧɚɥɿɡɭєɬɶɫɹ ɩɪɚɜɢɥɶɧɿɫɬɶ ɩɨɛɭɞɨɜɚɧɨʀ ɦɨɞɟɥɿ ɩɪɢ ɪɿɡɧɢɯ ɡɧɚɱɟɧɧɹɯ ɜɢɯɿɞɧɢɯ 
ɞɚɧɢɯ. 

7. Ɂɞɚєɬɶɫɹ ɛɚɡɨɜɚ ɬɨɱɤɚ ɦɨɞɟɥɿ. Ʉɨɨɪɞɢɧɚɬɢ ɛɚɡɨɜɨʀ ɬɨɱɤɢ ɚɛɨ ɡɚɞɚɸɬɶɫɹ 
ɩɚɪɚɦɟɬɪɢɱɧɨ, ɚɛɨ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ ɤɨɨɪɞɢɧɚɬɢ ɨɞɧɿєʀ ɡ ɿɫɧɭɸɱɢɯ ɤɨɧɬɪɨɥɶɧɢɯ 
ɬɨɱɨɤ.ȼɢɫɧɨɜɨɤ. ȼ ɪɟɡɭɥɶɬɚɬɿ ɜɢɤɨɧɚɧɧɹ ɞɚɧɨʀ ɪɨɛɨɬɢ ɪɨɡɪɨɛɥɟɧɿ ɦɟɬɨɞɢɤɚ, 
ɿɧɫɬɪɭɦɟɧɬɚɪɿɣ ɬɚ ɩɚɪɚɦɟɬɪɢɱɧɿ ɦɨɞɟɥɿ ɪɿɠɭɱɨɝɨ ɿɧɫɬɪɭɦɟɧɬɭ. Ɂɚɩɪɨɩɨɧɨɜɚɧɿ ɡɚɫɨɛɢ 
ɪɟɚɥɿɡɚɰɿʀ ɩɪɨɰɟɞɭɪɢ ɩɚɪɚɦɟɬɪɢɱɧɨɝɨ ɦɨɞɟɥɸɜɚɧɧɹ ɞɢɫɤɨɜɢɯ ɦɨɞɭɥɶɧɢɯ ɮɪɟɡ, 
ɡɚɛɟɡɩɟɱɭɸɬɶ ɩɿɞɜɢɳɟɧɧɹ ɩɪɨɞɭɤɬɢɜɧɨɫɬɿ ɿ ɫɤɨɪɨɱɟɧɧɹ ɬɟɪɦɿɧɿɜ ɩɪɨɮɿɥɸɜɚɧɧɹ ɿ 
ɩɪɨɟɤɬɭɜɚɧɧɹ ɪɿɠɭɱɢɯ ɿɧɫɬɪɭɦɟɧɬɿɜ. 
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ȾɈɋɅȱȾɀȿɇɇə ȼȱȻɊɈɋɌȱɃɄɈɋɌȱ ɒɉɂɇȾȿɅɖɇɈȽɈ ȼɍɁɅȺ 
ȻȺȽȺɌɈɈɉȿɊȺɐȱɃɇɈȽɈ ȼȿɊɋɌȺɌȺ 

Ʉɪɨɥɶ Ɉ.ɋ., ɤ.ɬ.ɧ., ɞɨɰɟɧɬ, Ɂɚɦɤɨɜɟɰɶ Ⱦ.Ɇ., ɫɬɭɞɟɧɬ 

ɋɯɿɞɧɨɭɤɪɚʀɧɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬɿ ɿɦɟɧɿ ȼ. Ⱦɚɥɹ 

ɍɞɨɫɤɨɧɚɥɟɧɧɹ ɤɨɧɫɬɪɭɤɰɿɣ ɦɟɬɚɥɨɪɿɡɚɥɶɧɨɝɨ ɨɛɥɚɞɧɚɧɧɹ, ɡɛɿɥɶɲɟɧɧɹ ɞɿɚɩɚɡɨɧɭ 
ɪɟɠɢɦɿɜ ɮɭɧɤɰɿɨɧɭɜɚɧɧɹ, ɭɫɤɥɚɞɧɟɧɧɹ ɮɨɪɦ ɡɚɝɨɬɨɜɨɤ ɿ ɩɿɞɜɢɳɟɧɧɹ ɬɨɱɧɨɫɬɧɢɯ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ, ɪɨɛɢɬɶ ɚɤɬɭɚɥɶɧɢɦ ɞɨɫɥɿɞɠɟɧɧɹ ɜ ɧɚɩɪɹɦɤɭ ɜɢɛɨɪɭ ɨɩɬɢɦɚɥɶɧɢɯ ɭɦɨɜ 
ɮɨɪɦɨɭɬɜɨɪɟɧɧɹ. 

Ɋɚɡɨɦ ɡ ɬɢɦ ɧɚ ɜɢɫɨɤɨɲɜɢɞɤɿɫɧɢɯ ɪɟɠɢɦɚɯ ɮɭɧɤɰɿɨɧɭɜɚɧɧɹ ɨɛɥɚɞɧɚɧɧɹ ɧɚ ɩɟɪɲɢɣ 
ɩɥɚɧ ɜɢɫɬɭɩɚє ɫɬɚɛɿɥɶɧɿɫɬɶ ɪɨɛɨɬɢ ɜɟɪɫɬɚɬɧɨʀ ɫɢɫɬɟɦɢ, ɡɧɢɠɟɧɧɹ ɪɿɜɧɹ ɤɨɥɢɜɚɧɶ ɿ 
ɜɿɞɛɭɞɨɜɚ ɜɿɞ ɪɟɡɨɧɚɧɫɧɢɯ ɱɚɫɬɨɬ. ɐɟ ɜɢɦɚɝɚє ɡɦɿɧɚ ɦɨɞɟɥɟɣ ɿ ɚɥɝɨɪɢɬɦɿɜ ɨɩɬɢɦɿɡɚɰɿʀ, 
ɨɛɥɿɤ ɱɢɧɧɢɤɚ ɫɬɿɣɤɨɫɬɿ ɩɪɨɰɟɫɭ ɮɨɪɦɨɭɬɜɨɪɟɧɧɹ, ɳɨ ɨɫɨɛɥɢɜɨ ɚɤɬɭɚɥɶɧɨ ɞɥɹ ɫɭɱɚɫɧɢɯ 
ɛɚɝɚɬɨɨɩɟɪɚɰɿɣɧɢɯ ɜɟɪɫɬɚɬɿɜ ɫɜɟɪɞɥɢɥɶɧɨ-ɮɪɟɡɟɪɧɨ- ɪɨɡɬɨɱɭɜɚɥɶɧɨɝɨ ɬɢɩɭ. 

Ɇɟɬɚ ɪɨɛɨɬɢ. Ɋɨɡɪɨɛɢɬɢ ɦɨɞɟɥɶ ɿ ɚɥɝɨɪɢɬɦ ɩɨɲɭɤɭ ɨɰɿɧɤɢ ɜɿɛɪɨɫɬɿɣɤɨɫɬɿ, ɧɚ ɛɚɡɿ 
ɬɪɢɜɢɦɿɪɧɨʀ ɦɨɞɟɥɿ ɲɩɢɧɞɟɥɹ ɬɚ ɣɨɝɨ ɤɨɧɫɬɪɭɤɬɢɜɧɨʀ ɫɯɟɦɢ. 

əɤ ɨɛ'єɤɬ ɞɨɫɥɿɞɠɟɧɧɹ ɩɪɢɣɧɹɬɨ ɮɨɪɦɨɭɬɜɨɪɸɜɚɥɶɧɢɣ ɜɭɡɨɥ - ɲɩɢɧɞɟɥɶɧɢɣ ɛɥɨɤ 
ɫɜɟɪɞɥɢɥɶɧɨ-ɮɪɟɡɟɪɧɨ-ɪɨɡɬɨɱɭɜɚɥɶɧɨɝɨ ɨɛɪɨɛɧɨɝɨ ɰɟɧɬɪɭ ɦɨɞɟɥɿ ɋɎ68ȼɎ4. ɇɚ ɪɢɫ. 1 
ɡɨɛɪɚɠɟɧɚ ɬɪɢɜɢɦɿɪɧɚ ɦɨɞɟɥɶ [1–3], ɹɤɚ ɩɨɛɭɞɨɜɚɧɚ ɜ ɫɢɫɬɟɦɿ ɚɜɬɨɦɚɬɢɡɨɜɚɧɨɝɨ 
ɩɪɨɟɤɬɭɜɚɧɧɹ ɄɈɆɉȺɋ-3D ɡ ɡɚɫɬɨɫɭɜɚɧɧɹɦ ɫɩɟɰɿɚɥɶɧɨʀ ɩɪɢɤɥɚɞɧɨʀ ɛɿɛɥɿɨɬɟɤɢ «ȼɚɥɢ ɬɚ 
ɦɟɯɚɧɿɱɧɿ ɩɟɪɟɞɚɱɿ» (ɪɢɫ. 1, ɚ). ɇɚ ɪɢɫ. 1, ɛ ɩɪɢɜɟɞɟɧɚ ɤɨɧɫɬɪɭɤɬɢɜɧɚ ɫɯɟɦɚ, ɹɤ ɨɫɧɨɜɚ ɞɥɹ 
ɩɨɞɚɥɶɲɢɯ ɪɨɡɪɚɯɭɧɤɿɜ ɲɩɢɧɞɟɥɹ ɧɚ ɦɿɰɧɿɫɬɶ ɬɚ ɜɿɛɪɨɫɬɿɣɤɿɫɬɶ. 

https://doi.org/10.7546/pmmtd.2018
https://doi.org/10.7546/3D_momtfd.2018
https://doi.org/10.21303/2461-4262.2018.00648
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Ɋɢɫ. 1. ɒɩɢɧɞɟɥɶɧɢɣ ɜɭɡɨɥ: ɚ – 3D-ɦɨɞɟɥɶ; ɛ – ɤɨɧɫɬɪɭɤɬɢɜɧɚɹ ɫɯɟɦɚ 

ɍ ɡɚɝɚɥɶɧɨɦɭ ɜɢɩɚɞɤɭ ɞɚɧɭ ɤɨɧɫɬɪɭɤɬɢɜɧɭ ɫɯɟɦɭ ɫɥɿɞ ɪɨɡɝɥɹɞɚɬɢ ɹɤ ɫɬɚɬɢɱɧɨ 
ɧɟɜɢɡɧɚɱɟɧɭ ɛɚɥɤɭ ɧɚ ɱɨɬɢɪɶɨɯ ɨɩɨɪɚɯ (ɩɿɞɲɢɩɧɢɤ-ɨɩɨɪɚ), ɹɤɿ ɜ ɡɚɝɚɥɶɧɨɦɭ ɜɢɩɚɞɤɭ 
ɦɚɸɬɶ ɥɿɧɿɣɧɿ ɿ ɤɭɬɨɜɿ ɩɿɞɚɬɥɢɜɨɫɬɿ Д4, 5Ж. Ɋɨɡɪɚɯɭɧɤɨɜɚ ɫɟɦɚ ɜɭɡɥɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ 
ɪɢɫ. 2. Ⱦɥɹ ɡɦɟɧɲɟɧɧɹ ɬɪɭɞɨɦɿɫɬɤɨɫɬɿ ɞɨɫɢɬɶ ɤɨɪɟɤɬɧɨ ɡɚɦɿɧɢɬɢ ɡɞɜɨєɧɿ ɩɿɞɲɢɩɧɢɤɢ 
ɨɞɧɿєɸ ɨɩɨɪɨɸ, ɩɟɪɟɯɨɞɹɱɢ ɞɨ ɞɜɭɯɨɩɨɪɧɨɣ ɪɨɡɪɚɯɭɧɤɨɜɿɣ ɫɯɟɦɢ. 

 
Ɋɢɫ. 2. Ɋɨɡɪɚɯɭɧɤɨɜɚ ɫɯɟɦɚ ɞɜɨɨɩɨɪɧɨɝɨ ɲɩɢɧɞɟɥɹ 

Ɂɝɿɞɧɨ ɿɡ ɡɚɩɪɨɩɨɧɨɜɚɧɨɸ ɪɨɡɪɚɯɭɧɤɨɜɨʀ ɫɯɟɦɢ, ɲɩɢɧɞɟɥɶɧɢɣ ɜɭɡɨɥ 
ɩɪɟɞɫɬɚɜɥɹєɬɶɫɹ ɹɤ ɩɪɭɠɧɚ ɫɢɫɬɟɦɚ "ɲɩɢɧɞɟɥɶ-ɤɨɧɫɨɥɶ" (ɒɄ), ɩɨɞɚɬɥɢɜɿɫɬɶ ɹɤɨʀ Δ (1) 
ɜɢɡɧɚɱɚєɬɶɫɹ ɚɧɚɥɿɬɢɱɧɨ, ɹɤ ɮɭɧɤɰɿɹ ɜɿɞ ɞɨɜɠɢɧɢ ɤɨɧɫɨɥɿ lk, ɡɚ ɞɨɩɨɦɨɝɨɸ ɫɬɚɬɢɱɧɨɝɨ 
ɮɨɪɦɭɥɹɪɚ ɲɩɢɧɞɟɥɹ ɜɟɪɫɬɚɬɚ ɦɨɞɟɥɿ ɋɎ68ȼɎ4: 
 

Δ = (30,37 +0,61 lk + 0,042 )·10-8
.                                                 (1) 

 

Ʉɨɧɫɬɪɭɤɬɨɪɭ ɱɚɫɬɨ ɩɨɬɪɿɛɧɨ ɲɜɢɞɤɨ ɡɪɨɛɢɬɢ ɫɬɚɬɢɱɧɢɣ ɪɨɡɪɚɯɭɧɨɤ ɬɨɝɨ ɱɢ 
ɿɧɲɨɝɨ ɬɟɯɧɨɥɨɝɿɱɧɨɝɨ ɧɚɥɚɝɨɞɠɟɧɧɹ. ɐɟ ɦɨɠɧɚ ɡɪɨɛɢɬɢ ɡɚ ɞɨɩɨɦɨɝɨɸ ɧɨɦɨɝɪɚɦɢ, ɳɨ 
ɫɤɥɚɞɚєɬɶɫɹ ɡ ɞɜɨɯ ɱɚɫɬɢɧ: ɫɬɚɬɢɱɧɨɝɨ ɮɨɪɦɭɥɹɪɚ Δ, ɩɨɛɭɞɨɜɚɧɨɝɨ ɡɚ ɮɨɪɦɭɥɨɸ (1) ɿ 
ɝɪɚɮɿɤɚ ɩɨɞɚɬɥɢɜɨɫɬɿ ɤɨɧɫɨɥɿ Δ1 (ɿɧɫɬɪɭɦɟɧɬɚɥɶɧɨɝɨ ɛɥɨɤɭ), ɩɨɛɭɞɨɜɚɧɨɝɨ ɞɥɹ 
ɤɨɧɫɨɥɟɣ ɩɨɫɬɿɣɧɨɝɨ ɩɟɪɟɬɢɧɭ ɿ ɪɿɡɧɢɯ ɡɧɚɱɟɧɶ ɞɿɚɦɟɬɪɿɜ. Ʉɨɧɫɨɥɶ ɪɨɡɝɥɹɞɚєɬɶɫɹ ɹɤ 
ɛɚɥɤɚ, ɡɚɬɢɫɧɟɧɚ ɜ ɨɩɨɪɧɨɦɭ ɩɟɪɟɪɿɡɿ ɿ ɧɚɜɚɧɬɚɠɟɧɚ ɜ ɦɿɫɰɿ ɪɿɡɚɧɧɹ ɨɞɢɧɢɱɧɨɸ ɫɢɥɨɸ. 

Ⱦɥɹ ɩɪɭɠɧɨʀ ɫɢɫɬɟɦɢ ɒɄ ɞɨɫɢɬɶ ɜɢɡɧɚɱɢɬɢ ɤɿɥɶɤɚ ɩɟɪɲɢɯ, ɚ ɧɚɣɱɚɫɬɿɲɟ ɨɞɧɭ 
ɩɟɪɲɭ ɜɥɚɫɧɭ ɱɚɫɬɨɬɭ, ɳɨɛ ɡɧɚɬɢ ɪɟɡɨɧɚɧɫɧɭ ɱɚɫɬɨɬɭ ɿ ɱɚɫɬɨɬɭ, ɧɚ ɹɤɿɣ ɜɿɞɛɭɜɚɸɬɶɫɹ 
ɚɜɬɨɤɨɥɢɜɚɧɧɹ ɲɩɢɧɞɟɥɹ [6, 7]. ȼ ɪɨɛɨɬɿ ɩɨɛɭɞɨɜɚɧɿ ɱɚɫɬɨɬɧɿ ɪɿɜɧɹɧɧɹ ɡɚ ɞɨɩɨɦɨɝɨɸ 
ɦɟɬɨɞɚ ɩɟɪɟɯɿɞɧɢɯ ɦɚɬɪɢɰɶ Д3]. 

ȼɢɫɧɨɜɤɢ. ȼ ɪɨɛɨɬɿ ɡɚɩɪɨɩɨɧɨɜɚɧɨ ɩɪɨɰɟɞɭɪɚ ɨɰɿɧɤɢ ɜɿɛɪɨɫɬɿɣɤɨɫɬɿ ɧɚ ɛɚɡɿ 
ɬɪɢɜɢɦɿɪɧɨʀ ɦɨɞɟɥɿ ɲɩɢɧɞɟɥɹ ɛɚɝɚɬɨɨɩɟɪɚɰɿɣɧɨɝɨ ɜɟɪɫɬɚɬɭ ɡɚ ɞɨɩɨɦɨɝɨɸ ɫɬɚɬɢɱɧɨɝɨ 
ɮɨɪɦɭɥɹɪɭ ɬɚ ɱɚɫɬɨɬɧɢɯ ɪɿɜɧɹɧɶ. ɇɚ ɨɫɧɨɜɿ 3D-ɦɨɞɟɥɿ ɲɩɢɧɞɟɥɶɧɨɝɨ ɛɥɨɤɭ ɟɮɟɤɬɢɜɧɨ 
ɜɢɤɨɪɢɫɬɚɬɢ ɦɟɬɨɞ ɤɿɧɰɟɜɢɯ ɟɥɟɦɟɧɬɿɜ, ɳɨ ɞɚє ɞɨɫɬɚɬɧɶɨ ɩɨɜɧɭ ɤɚɪɬɢɧɭ ɩɪɭɠɧɨ-

ɞɟɮɨɪɦɨɜɚɧɨɝɨ ɫɬɚɧɭ ɬɚ ɞɚɬɭ ɨɰɿɧɤɭ ɧɚɛɨɪɭ ɜɥɚɫɧɢɯ ɱɚɫɬɨɬ ɧɚ ɹɤɢɯ ɡɞɿɣɫɧɸєɬɶɫɹ 
ɬɟɯɧɨɥɨɝɿɱɧɿ ɨɩɟɪɚɰɿʀ ɮɪɟɡɟɪɭɜɚɧɧɹ ɪɿɡɧɨɦɚɧɿɬɧɢɯ ɞɟɬɚɥɟɣ ɦɚɲɢɧɨɛɭɞɿɜɧɨʀ ɝɚɥɭɡɡɿ. 
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ȼɂɄɈɊɂɋɌȺɇɇə ȺɊɆ WINMAɋHINE ȼ ɊɈɁɊȺɏɍɇɄȺɏ ɆȱɐɇɈɋɌȱ ȼȺɅȱȼ 
ɆȿɌȺɅɅɈɊȱɁȺɅɖɇɂɏ ȼȿɊɋɌȺɌȱȼ  

Ʉɪɨɥɶ Ɉ.ɋ., ɤ.ɬ.ɧ., ɞɨɰɟɧɬ, Ɂɚɦɤɨɜɟɰɶ Ⱦ.Ɇ., ɫɬɭɞɟɧɬ 

ɋɯɿɞɧɨɭɤɪɚʀɧɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬɿ ɿɦɟɧɿ ȼ. Ⱦɚɥɹ 

 ɉɪɢ ɪɨɡɪɨɛɰɿ ɛɭɞɶ-ɹɤɨʀ ɤɨɧɫɬɪɭɤɰɿʀ ɜɚɥɚ ɩɟɪɟɞ ɩɪɨɟɤɬɭɜɚɥɶɧɢɤɨɦ ɫɬɨʀɬɶ 
ɡɚɜɞɚɧɧɹ ɡɧɚɯɨɞɠɟɧɧɹ ɪɨɡɩɨɞɿɥɭ ɧɚɩɪɭɠɟɧɶ ɜ ʀʀ ɟɥɟɦɟɧɬɚɯ. Ʉɪɿɦ ɬɨɝɨ, ɩɨɬɪɿɛɧɨ ɡɧɚɬɢ 
ɜɟɥɢɱɢɧɢ ɩɟɪɟɦɿɳɟɧɶ ɨɤɪɟɦɢɯ ɬɨɱɨɤ ɩɪɨɟɤɬɨɜɚɧɨʀ ɤɨɧɫɬɪɭɤɰɿʀ, ɹɤ ɩɪɢ ɫɬɚɬɢɱɧɨɦɭ 
ɯɚɪɚɤɬɟɪɿ ɡɨɜɧɿɲɧɶɨɝɨ ɧɚɜɚɧɬɚɠɟɧɧɹ, ɬɚɤ ɿ ɜ ɭɦɨɜɚɯ ɞɿʀ ɡɦɿɧɧɢɯ ɧɚɜɚɧɬɚɠɟɧɶ. ȼ ɫɤɥɚɞɿ 
ȺɊɆ WinMachine ɡɧɚɯɨɞɢɬɶɫɹ ɦɨɞɭɥɶ ȺɊɆ Structure 3D [1–4Ж ɩɪɢɡɧɚɱɟɧɢɣ ɞɥɹ ɚɧɚɥɿɡɭ 
ɧɚɩɪɭɠɟɧɧɨ-ɞɟɮɨɪɦɨɜɚɧɨɝɨ ɫɬɚɧɭ ɞɨɜɿɥɶɧɢɯ ɬɪɢɜɢɦɿɪɧɢɯ ɦɚɲɢɧɨɛɿɞɿɜɧɢɯ 
ɤɨɧɫɬɪɭɤɰɿɣ, ɳɨ ɫɤɥɚɞɚɸɬɶɫɹ ɿɡ ɫɬɪɢɠɧɟɜɢɯ, ɩɥɚɫɬɢɧɱɚɬɢɯ, ɨɛɨɥɨɧɤɨɜɢɯ ɿ ɨɛ'єɦɧɢɯ 
ɟɥɟɦɟɧɬɿɜ ɜ ʀɯ ɞɨɜɿɥɶɧɨʀ ɤɨɦɛɿɧɚɰɿʀ.  

Ɇɟɬɚ ɪɨɛɨɬɢ. ɉɨɤɪɚɳɟɧɧɹ ɩɪɨɰɟɫɭ ɪɨɡɪɚɯɭɧɤɭ ɦɿɰɧɨɫɬɿ ɜɚɥɿɜ ɜɟɪɫɬɚɬɿɜ, ɧɚ ɛɚɡɿ 
ɟɤɫɩɪɟɫ-ɨɰɿɧɤɢ ɧɚɩɪɭɠɟɧɶ ɜ ɞɨɜɿɥɶɧɨɦɭ ɩɟɪɟɪɿɡɿ ɜ ɦɨɞɭɥɿ ȺɊɆ Structure 3D. 

 Ⱦɨ ɨɫɨɛɥɢɜɨɫɬɟɣ ɩɨɛɭɞɨɜɢ ɪɨɡɪɚɯɭɧɤɨɜɢɯ ɦɨɞɟɥɟɣ, ɩɪɟɞɫɬɚɜɥɟɧɢɯ ɜ ɜɢɝɥɹɞɿ 
ɧɚɛɨɪɭ ɫɬɪɢɠɧɟɜɢɯ ɟɥɟɦɟɧɬɿɜ ɜɿɞɧɨɫɢɬɶɫɹ ɬɟ, ɳɨ ɤɨɧɫɬɪɭɤɰɿɹ ɩɨɜɢɧɧɚ ɛɭɬɢ ɨɞɧɨɡɧɚɱɧɨ 
ɡɚɤɪɿɩɥɟɧɨɸ ɜ ɩɪɨɫɬɨɪɿ ɬɚ ɤɨɧɫɬɪɭɤɰɿɹ ɩɨɜɢɧɧɚ ɦɚɬɢ ɜɿɥɶɧɿ (ɧɟ ɨɩɨɪɧɿ) ɜɭɡɥɢ, ɜ ɹɤɢɯ 
ɞɨɡɜɨɥɟɧɿ ɩɟɪɟɦɿɳɟɧɧɹ, ɳɨ 
ɜɢɧɢɤɚɸɬɶ ɜɧɚɫɥɿɞɨɤ ɞɟɮɨɪɦɚɰɿʀ 
ɤɨɧɫɬɪɭɤɰɿʀ. 

ȼ ɩɪɨɰɟɫɿ ɦɨɞɟɥɸɜɚɧɧɹ ɜ 
ɫɟɪɟɞɨɜɢɳɿ ȺɊɆ ⸰ЭЫЮМЭЮЫО 3D 
ɫɬɜɨɪɸєɬɶɫɹ «ɞɪɨɬɨɜɚ» ɦɨɞɟɥɶ 
ɤɨɧɫɬɪɭɤɰɿʀ, ɜ ɹɤɿɣ ɤɨɠɟɧ ɫɬɪɢɠɟɧɶ 
ɡɨɛɪɚɠɟɧɢɣ ɭ ɜɢɝɥɹɞɿ ɥɿɧɿʀ, ɳɨ 
ɪɨɡɬɚɲɨɜɭєɬɶɫɹ ɩɨ ɰɟɧɬɪɭ ɬɹɠɤɨɫɬɿ 
ɦɚɣɛɭɬɧɶɨɝɨ ɩɟɪɟɬɢɧɭ. Ⱦɥɹ 
ɩɪɨɜɟɞɟɧɧɹ ɪɨɡɪɚɯɭɧɤɭ ɰɿєʀ 
ɤɨɧɫɬɪɭɤɰɿʀ ɧɟɨɛɯɿɞɧɨ ɞɨɞɚɬɤɨɜɨ 
ɩɨɫɬɚɜɢɬɢ: ɩɨɩɟɪɟɱɧɿ ɩɟɪɟɪɿɡɢ 
ɤɨɠɧɨɦɭ ɡɿ ɫɬɪɢɠɧɿɜ ɬɚ ɨɩɨɪɢ ɞɥɹ 
ɫɬɜɨɪɟɧɨʀ ɤɨɧɫɬɪɭɤɰɿʀ, ɳɨ 
ɜɢɡɧɚɱɚɸɬɶ ʀʀ ɩɨɥɨɠɟɧɧɹ ɜ 
ɩɪɨɫɬɨɪɿ. 

Ɋɨɡɝɥɹɧɟɦɨ ɡɚɞɚɱɭ 
ɪɨɡɪɚɯɭɧɤɭ ɜɯɿɞɧɨɝɨ ɜɚɥɚ ɩɪɢɜɨɞɭ 
ɝɨɥɨɜɧɨɝɨ ɪɭɯɭ ɛɚɝɚɬɨɨɩɟɪɚɰɿɣɧɨɝɨ 

 
Ɋɢɫ. 1. ɋɯɟɦɚ ɞɿʀ ɫɢɥ ɧɚ ɜɯɿɞɧɢɣ ɜɚɥ 
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ɜɟɪɫɬɚɬɚ ɦɨɞɟɥɿ ɋɎ68ȼɎ4, ɪɨɡɪɚɯɭɧɤɨɜɚ ɫɯɟɦɚ ɞɿʀ ɫɢɥ ɧɚ ɜɯɿɞɧɢɣ ɜɚɥ, ɡ ɭɪɚɯɭɜɚɧɧɹɦ 
ɩɪɨɫɬɨɪɨɜɨɝɨ ɩɨɥɨɠɟɧɧɹ ɜɚɥɿɜ ɩɪɢɜɨɞɭ ɧɚɜɟɞɟɧɚ ɧɚ ɪɢɫ. 1 [5–7]. 

ȼɿɞɩɨɜɿɞɧɨ ɞɨ ɚɥɝɨɪɢɬɦɭ ɪɿɲɟɧɧɹ ɡɚɞɚɱɿ ɪɨɡɪɚɯɭɧɤɭ ɧɚ ɦɿɰɧɿɫɬɶ ɜ ɫɟɪɟɞɨɜɢɳɿ ȺɊɆ 
⸰ЭЫЮМЭЮЫО 3D ɫɬɜɨɪɢɦɨ ɞɪɨɬɹɧɭ ɦɨɞɟɥɶ ɤɨɧɫɬɪɭɤɰɿʀ ɜɚɥɚ, ɩɪɟɞɫɬɚɜɥɟɧɭ ɧɚ ɪɢɫ. 2. 

 

 
Ɋɢɫ. 2. Ⱦɪɨɬɹɧɚ ɦɨɞɟɥɶ ɤɨɧɫɬɪɭɤɰɿʀ ɜɚɥɚ 

 

Ɉɤɪɟɦɨɸ ɨɩɰɿєɸ є ɦɨɠɥɢɜɿɫɬɶ ɨɰɿɧɤɢ ɪɨɡɩɨɞɿɥɭ ɟɤɜɿɜɚɥɟɧɬɧɢɯ ɧɚɩɪɭɠɟɧɶ ɜ 
ɩɨɩɟɪɟɱɧɨɦɭ ɩɟɪɟɪɿɡɿ ɪɨɡɝɥɹɧɭɬɨɝɨ ɫɬɟɪɠɧɹ (ɪɢɫ.3). Ɋɨɡɬɚɲɨɜɚɧɚ ɜɟɪɬɢɤɚɥɶɧɨ ɡɥɿɜɚ 
ɤɨɥɿɪɧɚ ɲɤɚɥɚ ɜɤɚɡɭє ɞɿɚɩɚɡɨɧ ɧɚɩɪɭɠɟɧɶ ɜ ɞɚɧɨɦɭ ɩɨɩɟɪɟɱɧɨɦɭ ɩɟɪɟɪɿɡɿ. 

 

      
 

Ɋɢɫ. 3 Ɋɨɡɩɨɞɿɥ ɧɚɩɪɭɠɟɧɶ ɭ ɩɨɩɟɪɟɱɧɨɦɭ ɩɟɪɟɪɿɡɿ ɜɚɥɚ 

Ⱥɧɚɥɿɡ ɨɬɪɢɦɚɧɢɯ ɪɟɡɭɥɶɬɚɬɿɜ ɩɨɤɚɡɭє ɳɨ ɡɚɩɚɫ ɦɿɰɧɨɫɬɿ S ɞɥɹ ɜɚɥɚ ɞɨɫɹɝɚє ɜ 
ɧɟɛɟɡɩɟɱɧɨɦɭ ɩɟɪɟɪɿɡɿ: S = 3,12> Д⸰Ж = 2,2, ɳɨ ɫɜɿɞɱɢɬɶ ɩɪɨ ɣɨɝɨ ɪɨɛɨɬɨɫɩɪɨɦɨɠɧɿɫɬɶ. 

ȼɢɫɧɨɜɤɢ. ȼ ɪɨɛɨɬɿ ɡɚɩɪɨɩɨɧɨɜɚɧɚ ɩɪɨɰɟɞɭɪɚ ɨɰɿɧɤɢ ɦɿɰɧɨɫɬɿ ɜɚɥɚ 
ɦɟɬɚɥɨɪɿɡɚɥɶɧɨɝɨ ɜɟɪɫɬɚɬɚ ɜ ɫɟɪɟɞɨɜɢɳɿ ȺɊɆ WinMachine. ɇɚ ɛɚɡɿ ɨɬɪɢɦɚɧɢɯ 
ɪɟɡɭɥɶɬɚɬɿɜ ɡ’ɹɜɥɹɬɶɫɹ ɦɨɠɥɢɜɿɫɬɶ ɡɧɢɠɟɧɧɹ ɦɟɬɚɥɨєɦɧɨɫɬɿ ɿ ɡɦɟɧɲɟɧɧɹ ɝɚɛɚɪɢɬɿɜ 
ɪɨɡɝɥɹɧɭɬɿɣ ɤɨɧɫɬɪɭɤɰɿʀ. 
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ȱɇɌȿɇɋɂɎȱɄȺɐȱə ɉɊɈɐȿɋɍ ɉɈȾɊȱȻɇȿɇɇə ȼ ȻȱɋȿɊɇɈɆɍ ɆɅɂɇȱ 
Ⱥɥɬɭɯɨɜ ȼ. Ɇ., ɤ. ɬ. ɧ., ɞɨɰɟɧɬ 

ɋɯɿɞɧɨɭɤɪɚʀɧɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɿɦɟɧɿ ȼ. Ⱦɚɥɹ 

Ȼɿɫɟɪɧɿ ɦɥɢɧɢ ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɜ ɯɿɦɿɱɧɨɦɭ, ɚɧɿɥɿɧɨɮɚɪɛɨɜɨɦɭ, 
ɥɚɤɨɮɚɪɛɨɜɨɦɭ, ɤɟɪɚɦɿɱɧɨɦɭ, ɯɚɪɱɨɜɨɦɭ, ɬɚ ɿɧɲɢɯ ɜɢɪɨɛɧɢɰɬɜɚɯ. Ɋɿɡɧɿ ɬɟɯɧɿɱɧɿ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɬɚɤɢɯ ɦɥɢɧɿɜ ɞɨɡɜɨɥɹɸɬɶ ɨɬɪɢɦɭɜɚɬɢ ɬɨɧɢɧɭ ɩɨɦɟɥɭ ɜɿɞ 60 ɧɚɧɨɦɟɬɪɿɜ 
ɞɨ 200 ɦɤɦ. Ⱦɿɚɩɚɡɨɧ ɩɪɨɞɭɤɬɢɜɧɨɫɬɿ ɦɥɢɧɿɜ ɫɤɥɚɞɚє ɜɿɞ ɨɞɢɧɢɰɿ ɝɪɚɦɿɜ ɞɨ ɞɟɤɿɥɶɤɨɯ 
ɬɨɧɧ ɡɚ ɨɞɧɭ ɝɨɞɢɧɭ. 

Ȼɿɫɟɪɧɿ ɦɥɢɧɢ - ɰɟ ɨɫɨɛɥɢɜɢɣ ɬɢɩ ɯɿɦɿɱɧɨɝɨ ɨɛɥɚɞɧɚɧɧɹ, ɡɚ ɞɨɩɨɦɨɝɨɸ ɹɤɢɯ 
ɨɬɪɢɦɭɸɬɶ ɞɪɿɛɧɨɞɢɫɩɟɪɫɧɿ ɩɪɨɞɭɤɬɢ ɜ ɪɿɞɤɢɯ ɫɟɪɟɞɨɜɢɳɚɯ. ɋɭɫɩɟɧɡɿɹ ɦɚɬɟɪɿɚɥɭ 
ɩɟɪɟɬɢɪɚєɬɶɫɹ ɬɜɟɪɞɢɦɢ ɤɭɥɶɤɚɦɢ - ɛɿɫɟɪɨɦ. 

Ɇɥɢɧɢ ɛɿɫɟɪɧɨɝɨ ɬɢɩɭ ɦɨɠɭɬɶ ɛɭɬɢ ɝɨɪɢɡɨɧɬɚɥɶɧɿ ɿ ɜɟɪɬɢɤɚɥɶɧɿ. ɍ 
ɝɨɪɢɡɨɧɬɚɥɶɧɢɯ ɛɿɫɟɪɧɢɯ ɦɥɢɧɚɯ ɤɚɦɟɪɚ ɿ ɪɨɬɨɪ ɪɨɡɬɚɲɨɜɚɧɿ ɝɨɪɢɡɨɧɬɚɥɶɧɨ, ɭ 
ɜɟɪɬɢɤɚɥɶɧɢɯ – ɜɟɪɬɢɤɚɥɶɧɨ. 

Ⱦɥɹ ɪɨɡɦɟɥɸɜɚɧɧɹ ɦɿɰɧɢɯ ɦɚɬɟɪɿɚɥɿɜ ɱɚɫɬɿɲɟ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɜɟɪɬɢɤɚɥɶɧɿ 
ɛɿɫɟɪɧɿ ɦɥɢɧɢ. ɉɪɢ ɜɟɪɬɢɤɚɥɶɧɨɦɭ ɩɨɥɨɠɟɧɧɿ ɤɚɦɟɪɢ ɦɚɫɚ ɛɿɫɟɪɭ ɧɚɞɚє ɜɢɫɨɤɢɣ 
ɚɛɪɚɡɢɜɧɢɣ ɬɢɫɤ ɧɚ ɞɧɨ єɦɧɨɫɬɿ, ɩɿɞɜɢɳɭє ɩɪɨɰɟɫ ɪɨɡɦɟɥɸɜɚɧɧɹ. 

Ȼɿɫɟɪɧɢɣ ɦɥɢɧ ɜ ɤɥɚɫɢɱɧɨɦɭ ɜɢɤɨɧɚɧɧɿ Д1Ж ɦɿɫɬɢɬɶ ɰɢɥɿɧɞɪɢɱɧɭ ɩɨɦɨɥɶɧɭ ɤɚɦɟɪɭ, 
ɭɫɟɪɟɞɢɧɿ ɹɤɨʀ ɪɨɡɦɿɳɟɧɢɣ ɪɨɬɨɪ, ɹɤɢɣ ɨɞɟɪɠɭє ɨɛɟɪɬɚɧɧɹ ɜɿɞ ɩɪɢɜɨɞɭ. ɇɚ ɪɨɬɨɪɿ 
ɡɚɤɪɿɩɥɟɧɿ ɞɢɫɤɢ. ɉɨɦɨɥɶɧɚ ɤɚɦɟɪɚ ɡɚɩɨɜɧɟɧɚ ɛɿɫɟɪɨɦ. Ȼɿɫɟɪ ɡɚɣɦɚє ɜ ɦɥɢɧɿ ɩɪɢɛɥɢɡɧɨ 
70-80 % ɨɛɫɹɝɭ. ɉɿɞ ɱɚɫ ɩɟɪɟɦɨɥɭ ɜ ɤɚɦɟɪɭ ɧɚɞɯɨɞɢɬɶ ɫɭɫɩɟɧɡɿɹ ɡ ɩɟɪɟɦɟɥɸɸɳɿɦɿɫɹ 
ɪɟɱɨɜɢɧɚɦɢ, ɹɤɚ ɡɚɩɨɜɧɸє ɜɟɫɶ ɜɿɥɶɧɢɣ ɨɛ'єɦ ɤɚɦɟɪɢ. ɉɪɢ ɲɜɢɞɤɨɦɭ ɨɛɟɪɬɚɧɧɿ ɪɨɬɨɪɚ 
ɛɿɫɟɪ ɡɦɿɲɭєɬɶɫɹ ɡ ɪɟɱɨɜɢɧɨɸ, ɩɟɪɟɬɢɪɚɸɱɢ ɣɨɝɨ. ɍ ɩɪɨɦɢɫɥɨɜɢɯ ɦɚɫɲɬɚɛɚɯ ɛɿɫɟɪɧɿ 
ɦɥɢɧɢ ɩɪɚɰɸɸɬɶ ɜ ɩɨɫɬɿɣɧɨɦɭ ɚɛɨ ɰɢɪɤɭɥɹɰɿɣɧɨɦɭ ɪɟɠɢɦɿ, ɩɟɪɟɦɟɥɸɸɬɶ ɫɭɫɩɟɧɡɿɸ 
ɩɨɫɬɿɣɧɨ ɚɛɨ ɩɟɪɿɨɞɢɱɧɨ. 

ȼɿɞɨɦɢɣ ɛɿɫɟɪɧɢɣ ɦɥɢɧ Д2Ж, ɜ ɹɤɨɦɭ, ɡ ɦɟɬɨɸ ɩɿɞɜɢɳɟɧɧɹ ɟɮɟɤɬɢɜɧɨɫɬɿ 
ɩɨɞɪɿɛɧɟɧɧɹ, ɞɢɫɤɢ ɡɚɤɪɿɩɥɟɧɿ ɧɚ ɪɨɬɨɪɿ ɡɚ ɞɨɩɨɦɨɝɨɸ ɩɪɭɠɧɢɯ ɟɥɟɦɟɧɬɿɜ. ɉɿɞ ɞɿєɸ 
ɜɢɧɢɤɚɸɱɢɯ ɜ ɩɪɨɰɟɫɿ ɪɨɛɨɬɢ ɧɚɜɚɧɬɚɠɟɧɶ, ɞɢɫɤɢ ɡɞɿɣɫɧɸɸɬɶ ɤɨɥɢɜɚɥɶɧɿ ɪɭɯɢ ɭ 
ɜɟɪɬɢɤɚɥɶɧɿɣ ɩɥɨɳɢɧɿ ɧɚ ɩɪɭɠɧɢɯ ɟɥɟɦɟɧɬɚɯ. Ɋɟɱɨɜɢɧɚ ɩɪɢ ɰɶɨɦɭ ɩɨɞɪɿɛɧɸєɬɶɫɹ 
ɛɿɫɟɪɨɦ ɿ ɲɥɹɯɨɦ ɫɚɦɨɡɞɪɿɛɧɸɜɚɧɧɹ ɩɪɢ ɜɡɚєɦɧɢɯ ɡɿɬɤɧɟɧɧɹɯ ɿ ɫɬɢɪɚɧɧɿ. 

ɇɟɞɨɥɿɤɨɦ ɜɿɞɨɦɨɝɨ Д2Ж ɛɿɫɟɪɧɨɝɨ ɦɥɢɧɚ є ɫɤɥɚɞɧɟ ɤɨɧɫɬɪɭɤɬɢɜɧɟ ɜɢɤɨɧɚɧɧɹ 
ɞɢɫɤɿɜ ɡ ɩɪɭɠɧɢɦɢ ɟɥɟɦɟɧɬɚɦɢ, ɳɨ ɫɬɜɨɪɸє ɩɪɨɛɥɟɦɢ ɩɪɢ ɜɢɝɨɬɨɜɥɟɧɧɿ ɿ ɪɟɦɨɧɬɿ 
ɦɥɢɧɿɜ. 

Ɇɟɬɨɸ ɪɨɛɨɬɢ є ɿɧɬɟɧɫɢɮɿɤɚɰɿɹ ɩɪɨɰɟɫɭ ɩɨɞɪɿɛɧɟɧɧɹ ɦɚɬɟɪɿɚɥɿɜ ɜ ɛɿɫɟɪɧɨɦɭ 
ɦɥɢɧɿ. 

Ɂɚɜɞɚɧɧɹɦ ɞɨɫɥɿɞɠɟɧɧɹ ɛɭɥɨ ɩɨɤɪɚɳɟɧɧɹ ɭɦɨɜ ɩɨɞɪɿɛɧɟɧɧɹ ɦɚɬɟɪɿɚɥɭ ɜ ɪɨɛɨɱɿɣ 
ɤɚɦɟɪɿ, ɳɨ ɞɨɡɜɨɥɢɬɶ ɩɿɞɜɢɳɢɬɢ ɩɪɨɞɭɤɬɢɜɧɿɫɬɶ, ɡɧɢɡɢɬɢ ɤɪɭɩɧɿɫɬɶ ɞɪɿɛɧɢɯ ɮɪɚɤɰɿɣ ɜ 
ɝɨɬɨɜɨɦɭ ɩɪɨɞɭɤɬɿ, ɩɨɤɪɚɳɢɬɢ ɹɤɿɫɬɶ ɩɪɨɞɭɤɰɿʀ. 

Ⱦɥɹ ɩɿɞɜɢɳɟɧɧɹ ɟɮɟɤɬɢɜɧɨɫɬɿ ɪɨɛɨɬɢ ɲɥɹɯɨɦ ɿɧɬɟɧɫɢɮɿɤɚɰɿʀ ɩɪɨɰɟɫɭ 
ɩɨɞɪɿɛɧɟɧɧɹ ɡɚɩɪɨɩɨɧɨɜɚɧɨ ɬɨɪɰɟɜɿ ɩɨɜɟɪɯɧɿ ɞɢɫɤɿɜ ɜɢɤɨɧɭɜɚɬɢ ɯɜɢɥɹɫɬɢɦɢ, ɩɪɢɱɨɦɭ 
ɯɜɢɥɿ ɪɨɡɬɚɲɨɜɚɧɿ ɜɿɞ ɰɟɧɬɪɭ ɞɨ ɩɟɪɢɮɟɪɿʀ. 

ɇɚ ɪɢɫ. 1 ɩɪɟɞɫɬɚɜɥɟɧɨ ɛɿɫɟɪɧɢɣ ɦɥɢɧ, ɜɟɪɬɢɤɚɥɶɧɢɣ ɪɨɡɪɿɡ (ɯɜɢɥɹɫɬɿɫɬɶ 
ɬɨɪɰɟɜɢɯ ɩɨɜɟɪɯɨɧɶ ɞɢɫɤɿɜ ɧɟ ɜɿɞɨɛɪɚɠɟɧɨ). ɇɚ ɪɢɫ. 2 ɧɚɜɟɞɟɧɨ ɞɢɫɤ, ɩɨɩɟɪɟɱɧɢɣ 
ɩɟɪɟɪɿɡ. 

Ȼɿɫɟɪɧɢɣ ɦɥɢɧ ɦɿɫɬɢɬɶ ɰɢɥɿɧɞɪɢɱɧɭ ɩɨɦɨɥɶɧɭ ɤɚɦɟɪɭ 1, ɭɫɟɪɟɞɢɧɿ ɹɤɨʀ 
ɪɨɡɦɿɳɟɧɢɣ ɪɨɬɨɪ 2, ɡɚɛɟɡɩɟɱɟɧɢɣ ɩɪɢɜɨɞɨɦ. ɇɚ ɪɨɬɨɪɿ 2 ɡɚɤɪɿɩɥɟɧɿ ɞɢɫɤɢ 3. 
ɉɨɦɨɥɶɧɚ ɤɚɦɟɪɚ 1 ɡɚɩɨɜɧɟɧɚ ɛɿɫɟɪɨɦ 4. Ȼɿɫɟɪ є ɤɭɥɶɤɢ, ɜɢɤɨɧɚɧɿ ɡ ɦɟɬɚɥɭ, ɫɤɥɚ, 
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ɬɜɟɪɞɢɯ ɨɤɫɢɞɿɜ ɚɛɨ ɫɩɥɚɜɿɜ. ɍ ɞɧɢɳɟ ɤɚɦɟɪɢ 1 ɜɫɬɚɧɨɜɥɟɧɨ ɲɬɭɰɟɪ 5, ɹɤɢɣ ɫɥɭɠɢɬɶ 
ɡɚɫɨɛɨɦ ɞɥɹ ɜɜɟɞɟɧɧɹ ɫɭɫɩɟɧɡɿʀ ɝɪɭɛɨ ɩɨɞɪɿɛɧɟɧɨʀ ɪɟɱɨɜɢɧɢ. Ƚɪɭɛɟ ɩɨɞɪɿɛɧɟɧɧɹ ɞɨ 
ɪɨɡɦɿɪɿɜ ɱɚɫɬɢɧɨɤ, ɩɪɢ ɹɤɢɯ ɜɨɧɢ ɜɿɥɶɧɨ ɩɪɨɯɨɞɹɬɶ ɱɟɪɟɡ ɫɿɬɤɭ 6 ɜ ɲɬɭɰɟɪɿ 5, є 
ɩɿɞɝɨɬɨɜɱɨɸ ɨɩɟɪɚɰɿєɸ ɩɟɪɟɞ ɬɨɧɤɢɦ ɩɨɞɪɿɛɧɟɧɧɹɦ. Ⱦɿɚɦɟɬɪ d ɛɿɫɟɪɭ 4 ɛɿɥɶɲɟ 
ɪɨɡɦɿɪɿɜ ɨɫɟɪɟɞɤɿɜ ɫɿɬɤɢ 6. Ⱥɦɩɥɿɬɭɞɚ ɯɜɢɥɿ ɧɚ ɬɨɪɰɟɜɢɯ ɩɨɜɟɪɯɧɹɯ ɞɢɫɤɿɜ ɜɢɤɨɧɭєɬɶɫɹ 
ɪɿɜɧɿɣ (0,3-0,5)d. Ɂɚɫɿɛ ɞɥɹ ɜɢɜɟɞɟɧɧɹ ɩɨɞɪɿɛɧɟɧɨɝɨ ɩɪɨɞɭɤɬɭ, ɜɢɤɨɧɚɧɢɣ ɭ ɜɢɝɥɹɞɿ 
ɲɬɭɰɟɪɚ 7 ɡ ɫɿɬɤɨɸ 8, ɪɨɡɦɿɳɟɧɨ ɭ ɜɟɪɯɧɿɣ ɱɚɫɬɢɧɿ ɤɚɦɟɪɢ 1. ȼɟɪɯɧɿɣ ɨɩɨɪɧɢɣ ɜɭɡɨɥ 
ɪɨɬɨɪɚ ɡɚɛɟɡɩɟɱɟɧɨ ɦɚɧɠɟɬɨɸ 11 ɞɥɹ ɭɫɭɧɟɧɧɹ ɩɨɞɪɿɛɧɸɜɚɧɨʀ ɦɚɫɢ. 

Ȼɿɫɟɪɧɢɣ ɦɥɢɧ ɩɪɚɰɸє ɧɚɫɬɭɩɧɢɦ ɱɢɧɨɦ. 
ɉɿɞɝɨɬɨɜɥɟɧɚ ɩɨɞɪɿɛɧɸɸɱɚ ɦɚɫɚ ɪɚɡɨɦ ɡ ɪɿɞɤɢɦ ɤɨɦɩɨɧɟɧɬɨɦ ɩɨɞɚєɬɶɫɹ ɧɚɫɨɫɨɦ 

ɜ ɲɬɭɰɟɪ 5 ɿ, ɩɪɨɯɨɞɹɱɢ ɦɿɠ ɛɿɫɟɪɨɦ 4, ɡɚɩɨɜɧɸє ɜɟɫɶ ɨɛɫɹɝ ɤɚɦɟɪɢ 1. ɋɿɬɤɚ 6 
ɩɟɪɟɲɤɨɞɠɚє ɜɢɯɨɞɭ ɛɿɫɟɪɭ ɡ ɤɚɦɟɪɢ 1. ɉɪɢ ɨɛɟɪɬɚɧɧɿ, ɜɿɞ ɩɪɢɜɨɞɭ, ɪɨɬɨɪɚ 2, ɞɢɫɤɢ 3, 
ɜɧɚɫɥɿɞɨɤ ɫɢɥɢ ɬɟɪɬɹ, ɡɚɯɨɩɥɸɸɬɶ ɜ ɨɛɟɪɬɚɥɶɧɢɣ ɪɭɯ ɧɚɜɤɨɥɨ ɪɨɬɨɪɚ 2 ɭɫɸ ɦɚɫɭ, ɳɨ 
ɫɤɥɚɞɚєɬɶɫɹ ɡ ɛɿɫɟɪɭ, ɪɿɞɢɧɢ ɿ ɩɨɞɪɿɛɧɸɸɱɨʀ ɪɟɱɨɜɢɧɢ. ɉɪɢ ɰɶɨɦɭ ɪɟɱɨɜɢɧɚ 
ɩɨɞɪɿɛɧɸєɬɶɫɹ ɛɿɫɟɪɨɦ 4 ɿ ɲɥɹɯɨɦ ɫɚɦɨɡɞɪɿɛɧɸɜɚɧɧɹ ɩɪɢ ɜɡɚєɦɧɢɯ ɡɿɬɤɧɟɧɧɹɯ ɿ 
ɫɬɢɪɚɧɧɿ. ɉɿɞ ɞɿєɸ ɜɢɧɢɤɚɸɱɢɯ, ɡɚ ɪɚɯɭɧɨɤ ɨɛɟɪɬɚɧɧɹ ɞɢɫɤɿɜ, ɜ ɩɪɨɰɟɫɿ ɪɨɛɨɬɢ, 
ɜɿɞɰɟɧɬɪɨɜɢɯ ɫɢɥ, ɫɩɪɹɦɨɜɚɧɢɯ ɜɿɞ ɰɟɧɬɪɭ ɞɢɫɤɿɜ ɞɨ ɩɟɪɢɮɟɪɿʀ, ɛɿɫɟɪ ɡɦɿɳɭєɬɶɫɹ ɜ 
ɪɚɞɿɚɥɶɧɨɦɭ ɧɚɩɪɹɦɤɭ. Ɉɫɤɿɥɶɤɢ ɧɚ ɬɨɪɰɟɜɢɯ ɩɨɜɟɪɯɧɹɯ ɞɢɫɤɿɜ ɜɢɤɨɧɚɧɚ ɯɜɢɥɹɫɬɿɫɬɶ, 
ɬɨ ɛɿɫɟɪ 4 ɨɬɪɢɦɭє ɧɟ ɬɿɥɶɤɢ ɪɚɞɿɚɥɶɧɢɣ, ɚ ɣ ɨɫɶɨɜɢɣ ɡɫɭɜ. ɐɟ ɞɨɡɜɨɥɹє ɡɞɿɣɫɧɢɬɢ 
ɞɨɞɚɬɤɨɜɢɣ ɫɢɥɨɜɢɣ ɜɩɥɢɜ ɧɚ ɱɚɫɬɢɧɤɢ ɪɟɱɨɜɢɧɢ, ɿɧɬɟɧɫɢɮɿɤɭє ɩɪɨɰɟɫ ɩɨɞɪɿɛɧɟɧɧɹ, 
ɞɨɡɜɨɥɹє ɡɚɛɟɡɩɟɱɢɬɢ ɩɿɞɜɢɳɟɧɧɹ ɩɪɨɞɭɤɬɢɜɧɨɫɬɿ ɦɥɢɧɚ ɿ ɩɨɥɿɩɲɢɬɢ ɹɤɿɫɬɶ ɝɨɬɨɜɨɝɨ 
ɩɪɨɞɭɤɬɭ ɡɚ ɪɚɯɭɧɨɤ ɡɦɟɧɲɟɧɧɹ ɤɪɭɩɧɨɫɬɿ ɱɚɫɬɢɧɨɤ ɪɟɱɨɜɢɧɢ ɜ ɝɨɬɨɜɨɦɭ ɩɪɨɞɭɤɬɿ, 
ɹɤɢɣ ɜɢɜɨɞɢɬɶɫɹ ɤɪɿɡɶ ɫɿɬɤɭ 8 ɱɟɪɟɡ ɲɬɭɰɟɪ 7. 

 
Ɋɢɫɭɧɨɤ 1 – Ȼɿɫɟɪɧɢɣ ɦɥɢɧ, ɜɟɪɬɢɤɚɥɶɧɢɣ ɪɨɡɪɿɡ 

 
Ɋɢɫɭɧɨɤ 2 – Ⱦɢɫɤ, ɩɨɩɟɪɟɱɧɢɣ ɩɟɪɟɪɿɡ 

 

ɇɚɜɟɞɟɧɟ ɬɟɯɧɿɱɧɟ ɪɿɲɟɧɧɹ ɜɢɤɨɧɚɧɧɹ ɡɨɧɢ ɩɨɞɪɿɛɧɟɧɧɹ ɭ ɛɿɫɟɪɧɨɦɭ ɦɥɢɧɿ 
ɞɨɡɜɨɥɢɬɶ ɩɿɞɜɢɳɢɬɢ ɟɮɟɤɬɢɜɧɿɫɬɶ ɩɪɨɰɟɫɭ ɩɨɞɪɿɛɧɟɧɧɹ ɞɪɿɛɧɢɯ ɮɪɚɤɰɿɣ ɦɚɬɟɪɿɚɥɿɜ ɡɚ 
ɪɚɯɭɧɨɤ ɿɧɬɟɧɫɢɮɿɤɚɰɿʀ ɩɪɨɰɟɫɭ. ȿɤɨɧɨɦɿɱɧɢɣ ɟɮɟɤɬ ɜɿɞ ɟɤɫɩɥɭɚɬɚɰɿʀ ɛɿɫɟɪɧɢɯ ɦɥɢɧɿɜ 
ɦɨɠɟ ɛɭɬɢ ɞɨɫɢɬɶ ɡɧɚɱɧɢɦ, ɜɪɚɯɨɜɭɸɱɢ ɜɟɥɢɤɿ ɨɛɫɹɝɢ ɫɢɪɨɜɢɧɢ, ɳɨ ɩɿɞɥɹɝɚє 
ɩɨɞɪɿɛɧɟɧɧɸ. 



ɋɟɤɰɿɹ 4: Ɂɚɝɚɥɶɧɨɬɟɯɧɿɱɧɿ ɧɚɭɤɢ. Ⱥɩɚɪɚɬɭɪɧɟ ɨɮɨɪɦɥɟɧɧɹ ɯɿɦɿɤɨ- ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɩɪɨɰɟɫɿɜ 
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ɋɥɿɞ ɡɚɡɧɚɱɢɬɢ, ɳɨ ɜɢɤɨɧɚɧɧɹ ɞɢɫɤɿɜ ɡ ɯɜɢɥɹɫɬɢɦɢ ɬɨɪɰɟɜɢɦɢ ɩɨɜɟɪɯɧɹɦɢ ɧɟ 
ɦɚє ɬɟɯɧɿɱɧɨʀ ɫɤɥɚɞɧɨɫɬɿ ɿ ɥɟɝɤɨ ɞɨɫɹɝɚєɬɶɫɹ ɧɚ ɡɚɫɬɨɫɨɜɭɜɚɧɢɯ ɭ ɦɚɲɢɧɨɛɭɞɭɜɚɧɧɹ 
ɜɟɪɫɬɚɬɚɯ. 

Ⱥɤɬɭɚɥɶɧɿɫɬɶ ɞɚɧɢɯ ɪɨɡɪɨɛɨɤ ɧɟ ɜɢɤɥɢɤɚє ɫɭɦɧɿɜɿɜ, ɜɪɚɯɨɜɭɸɱɢ ɩɨɫɬɿɣɧɨ 
ɩɿɞɜɢɳɭɜɚɧɿ ɜɢɦɨɝɢ ɞɨ ɹɤɨɫɬɿ ɨɞɟɪɠɭɜɚɧɨʀ ɩɪɨɞɭɤɰɿʀ ɜ ɭɦɨɜɚɯ ɪɢɧɤɨɜɢɯ ɜɿɞɧɨɫɢɧ. 

Ʌɢɬɟɪɚɬɭɪɚ. 
1. Ɇɚɲɢɧɵ ɢ ɚɩɩɚɪɚɬɵ ɯɢɦɢɱɟɫɤɢɯ ɩɪɨɢɡɜɨɞɫɬɜ / Ⱥ. ɋ. Ɍɢɦɨɧɢɧ, Ȼ. Ƚ. Ȼɚɥɞɢɧ, ȼ. ə. 
Ȼɨɪɳɟɜ, ɘ. ɂ. Ƚɭɫɟɜ ɢ ɞɪ. / ɉɨ ɨɛɳɟɣ ɪɟɞɚɤɰɢɟɣ Ⱥ. ɋ. Ɍɢɦɨɧɢɧɚ. – Ʉɚɥɭɝɚ: 
ɂɡɞɚɬɟɥɶɫɬɜɨ ɇ. Ɏ. Ȼɨɱɤɚɪɟɜɨɣ, 2008. – 872 ɫ. 
2. Ⱥɜɬɨɪɫɤɨɟ ɫɜɢɞɟɬɟɥɶɫɬɜɨ № 1706697 (ɋɋɋɊ). Ȼɢɫɟɪɧɚɹ ɦɟɥɶɧɢɰɚ / ȼ. ɇ. Ⱥɥɬɭɯɨɜ, 
ɗ. ɉ. Ʌɟɜɱɟɧɤɨ, ɗ. ȼ. Ȼɨɪɢɫɨɱɤɢɧ. Ɉɩɭɛɥ. ɜ Ȼ. ɂ. № 3, 1992. 
 

ɊɈɁɊɈȻɄȺ ɊɈɁɊȺɏɍɇɄɈȼɈȲ ɋɏȿɆɂ ȾɈɋɅȱȾɀȿɇɇə ɌȿɉɅɈȼɂɏ 
ɉɊɈɐȿɋȱȼ ȼ ȽȱȾɊȺȼɅȱɑɇɂɏ ȽȺɋɂɌȿɅəɏ ɄɈɅɂȼȺɇɖ ȿɅȿɄɌɊɈɉɈȲɁȾȱȼ 

ɉɊɂ ɉȱȾȼɂɓȿɇɈɆɍ ɒȼɂȾɄȱɋɇɈɆɍ ɊȿɀɂɆȱ 

Ʉɨɪɨɬɟɧɤɨ Ȼ.Ɇ. ɫɬ. ɝɪ. ɁɌ-18ɞ, ɉɚɪɚɳɭɤ Ⱥ.ȼ. ɚɫɩ., Ʉɭɡɶɦɟɧɤɨ ɋ.ȼ. ɤ.ɬ.ɧ., ɞɨɰ., 
ɋɟɪɝɿєɧɤɨ Ɉ.ȼ. ɤ.ɬ.ɧ., ɞɨɰ. 

ɋɯɿɞɧɨɭɤɪɚʀɧɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɿɦɟɧɿ ȼɨɥɨɞɢɦɢɪɚ Ⱦɚɥɹ 

Ɂɛɿɥɶɲɟɧɧɹ ɬɟɪɦɿɧɭ ɫɥɭɠɛɢ ɪɭɯɨɦɨɝɨ ɫɤɥɚɞɭ ɿ ɡɧɢɠɟɧɧɹ ɜɢɬɪɚɬ ɧɚ ɣɨɝɨ ɪɟɦɨɧɬ 
ɩɨɬɪɟɛɭє ɜɢɪɿɲɟɧɧɹ ɡɚɜɞɚɧɧɹ ɳɨɞɨ ɡɧɢɠɟɧɧɹ ɞɢɧɚɦɿɱɧɨʀ ɡɚɜɚɧɬɚɠɟɧɨɫɬɿ ɜɚɝɨɧɿɜ ɜ 
ɟɤɫɩɥɭɚɬɚɰɿʀ, ɩɚɪɚɦɟɬɪɢ ɹɤɨʀ ɿɫɬɨɬɧɨ ɡɚɥɟɠɚɬɶ ɜɿɞ ɩɪɚɰɟɡɞɚɬɧɨɫɬɿ ɬɚ ɧɚɞɿɣɧɨɫɬɿ ɪɟɫɨɪɧɨɝɨ 
ɩɿɞɜɿɲɭɜɚɧɧɹ ɟɤɫɩɥɭɚɬɨɜɚɧɨɝɨ ɪɭɯɨɦɨɝɨ ɫɤɥɚɞɭ Д1Ж.  

Ɉɞɧɢɦ ɡ ɜɚɠɥɢɜɢɯ ɟɥɟɦɟɧɬɿɜ ɫɢɫɬɟɦɢ ɪɟɫɨɪɧɨɝɨ ɩɿɞɜɿɲɭɜɚɧɧɹ ɟɤɫɩɥɭɚɬɨɜɚɧɢɯ 
ɟɥɟɤɬɪɨɜɨɡɿɜ, ɜɚɝɨɧɿɜ ɿ ɦɨɬɨɪɜɚɝɨɧɧɢɯ ɫɟɤɰɿɣ ɟɥɟɤɬɪɨɩɨʀɡɞɿɜ є ɝɿɞɪɚɜɥɿɱɧɢɣ ɝɚɫɢɬɟɥɶ 
ɤɨɥɢɜɚɧɶ, ɩɪɢɡɧɚɱɟɧɢɣ ɞɥɹ ɩɨɥɿɩɲɟɧɧɹ ɞɢɧɚɦɿɱɧɢɯ ɹɤɨɫɬɟɣ ɪɭɯɨɦɨʀ ɨɞɢɧɢɰɿ ɡɚ ɪɚɯɭɧɨɤ 
ɜɢɤɨɪɢɫɬɚɧɧɹ ɞɟɦɩɮɭɸɱɢɯ ɜɥɚɫɬɢɜɨɫɬɟɣ ɜ'ɹɡɤɨʀ ɪɿɞɢɧɢ. Ʉɪɿɦ ɰɶɨɝɨ, ɧɚɹɜɧɿɫɬɶ ɞɟɮɟɤɬɧɨɝɨ 
ɝɚɫɢɬɟɥɹ ɩɿɞɜɢɳɭє ɡɧɨɫ ɟɥɟɦɟɧɬɿɜ ɪɭɯɨɦɨʀ ɨɞɢɧɢɰɿ, ɧɟɝɚɬɢɜɧɨ ɜɩɥɢɜɚє ɧɚ ɲɥɹɯ ɿ 
ɩɪɢɡɜɨɞɢɬɶ ɞɨ ɧɟɨɛɯɿɞɧɨɫɬɿ ɡɧɢɠɟɧɧɹ ɲɜɢɞɤɨɫɬɿ ɪɭɯɭ Д2Ж. 

Ɉɫɧɨɜɧɢɦ ɩɢɬɚɧɧɹɦ, ɹɤɨɦɭ ɞɨ ɫɶɨɝɨɞɧɿɲɧɶɨɝɨ ɞɧɹ ɩɪɚɤɬɢɱɧɨ ɧɟ ɩɪɢɞɿɥɹɥɨɫɹ ɧɿɹɤɨʀ 
ɭɜɚɝɢ, є ɪɨɡɩɨɞɿɥ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɩɨɬɨɤɭ ɜ ɝɿɞɪɚɜɥɿɱɧɢɯ ɝɚɫɢɬɟɥɹɯ ɤɨɥɢɜɚɧɶ ɬɪɚɧɫɩɨɪɬɧɢɯ 
ɡɚɫɨɛɿɜ ɭ ɡɜ’ɹɡɤɭ ɡɿ ɫɤɥɚɞɧɿɫɬɶ ɜɢɪɿɲɭɜɚɧɢɯ ɡɚɜɞɚɧɶ ɿ ɧɚɹɜɧɨɫɬɿ ɛɟɡɥɿɱɿ ɡɦɿɧɧɢɯ ɡɨɜɧɿɲɧɿɯ 
ɮɚɤɬɨɪɿɜ, ɳɨ ɩɪɢɡɜɨɞɹɬɶ ɞɨ ɫɤɥɚɞɧɢɯ ɝɪɚɧɢɱɧɢɯ ɭɦɨɜ. Ɉɞɧɚɤ, ɨɛɥɿɤ ɬɟɦɩɟɪɚɬɭɪɧɢɯ 
ɜɩɥɢɜɿɜ ɧɚ ɞɟɬɚɥɿ ɝɚɫɢɬɟɥɹ ɦɨɠɟ ɡɧɚɱɧɨ ɫɤɨɪɟɝɭɜɚɬɢ ɫɢɥɨɜɿ ɬɚ ɟɤɫɩɥɭɚɬɚɰɿɣɧɿ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɣɨɝɨ ɿ ɞɨɡɜɨɥɢɬɶ ɰɿɥɟɫɩɪɹɦɨɜɚɧɨ ɫɬɜɨɪɸɜɚɬɢ ɫɢɫɬɟɦɢ ɚɜɬɨɦɚɬɢɱɧɨʀ 
ɬɟɦɩɟɪɚɬɭɪɧɨʀ ɤɨɦɩɟɧɫɚɰɿʀ ɩɚɪɚɦɟɬɪɚ ɨɩɨɪɭ Д2]. 

ɉɪɚɜɢɥɶɧɨ ɪɨɡɪɚɯɨɜɚɧɢɣ ɝɚɫɢɬɟɥɶ ɩɨɜɢɧɟɧ ɛɭɬɢ ɜ ɡɦɨɡɿ ɧɟ ɬɿɥɶɤɢ ɩɨɝɥɢɧɭɬɢ ɩɟɜɧɭ 
ɤɿɥɶɤɿɫɬɶ ɦɟɯɚɧɿɱɧɨʀ ɟɧɟɪɝɿʀ, ɚ ɣ, ɩɟɪɟɬɜɨɪɢɜɲɢ ʀʀ ɜ ɬɟɩɥɨɜɭ, ɩɟɪɟɞɚɬɢ ɨɫɬɚɧɧɸ 
ɧɚɜɤɨɥɢɲɧɶɨɦɭ ɩɨɜɿɬɪɸ. Ɋɿɜɧɨɜɚɝɚ ɰɶɨɝɨ ɬɟɪɦɨɞɢɧɚɦɿɱɧɨɝɨ ɩɪɨɰɟɫɭ ɯɚɪɚɤɬɟɪɢɡɭєɬɶɫɹ 
ɬɟɦɩɟɪɚɬɭɪɨɸ ɧɚɝɪɿɜɚɱɚ, ɹɤɚ ɧɟ ɩɨɜɢɧɧɚ ɛɭɬɢ ɜɢɳɨɸ ɡɚ ɞɨɩɭɫɬɢɦɭ, ɨɫɤɿɥɶɤɢ ɩɟɪɟɝɪɿɜ 
ɪɿɞɢɧɢ ɿ ɝɭɦɨɜɢɯ ɫɚɥɶɧɢɤɿɜ ɡɧɢɠɭє ɞɨɜɝɨɜɿɱɧɿɫɬɶ ɝɚɫɢɬɟɥɹ. Ɂ ɿɧɲɨɝɨ ɛɨɤɭ, ɧɟɜɢɫɨɤɟ 
ɧɚɝɪɿɜɚɧɧɹ ɝɚɫɢɬɟɥɹ ɜ ɧɚɣɜɚɠɱɢɯ ɭɦɨɜɚɯ ɪɨɛɨɬɢ, ɳɨ ɦɚɸɬɶ ɦɿɫɰɟ ɩɪɢ ɜɢɫɨɤɨɲɜɢɞɤɿɫɧɨɦɭ 
ɪɭɫɿ ɪɭɯɨɦɨɝɨ ɫɤɥɚɞɭ, ɫɜɿɞɱɢɬɶ ɩɪɨ ɣɨɝɨ ɡɚɜɢɳɟɧɿ ɪɨɡɦɿɪɢ ɿ ɡɚɣɜɟ ɡɛɿɥɶɲɟɧɧɹ ɜɚɝɢ. Ɉɬɠɟ, 
ɜɚɠɥɢɜɟ ɡɧɚɱɟɧɧɹ ɞɥɹ ɧɨɪɦɚɥɶɧɨʀ ɪɨɛɨɬɢ ɝɚɫɢɬɟɥɹ ɦɚє ɿɧɬɟɧɫɢɜɧɿɫɬɶ ɜɿɞɞɚɱɿ ɧɢɦ ɬɟɩɥɨɜɨʀ 
ɟɧɟɪɝɿʀ ɜ ɧɚɜɤɨɥɢɲɧє ɫɟɪɟɞɨɜɢɳɟ. 

Ɍɚɤɢɦ ɱɢɧɨɦ, ɪɨɡɪɨɛɤɚ ɭɞɨɫɤɨɧɚɥɟɧɨʀ ɦɚɬɟɦɚɬɢɱɧɨʀ ɦɨɞɟɥɿ ɞɥɹ ɞɨɫɥɿɞɠɟɧɧɹ 
ɬɟɩɥɨɜɢɯ ɩɪɨɰɟɫɿɜ ɜ ɝɿɞɪɚɜɥɿɱɧɢɯ ɝɚɫɢɬɟɥɹɯ ɤɨɥɢɜɚɧɶ ɜɢɫɨɤɨɲɜɢɞɤɿɫɧɢɯ ɟɥɟɤɬɪɨɩɨʀɡɞɿɜ 
ɩɪɢ ɩɿɞɜɢɳɟɧɨɦɭ ɲɜɢɞɤɿɫɧɨɦɭ ɪɟɠɢɦɿ є ɚɤɬɭɚɥɶɧɢɦ ɧɚɭɤɨɜɢɦ ɡɚɜɞɚɧɧɹɦ. 

Ⱦɥɹ ɪɨɡɫɿɸɜɚɧɧɹ ɬɟɩɥɨɬɢ, ɟɤɜɿɜɚɥɟɧɬɧɿɣ ɟɧɟɪɝɿʀ ɞɢɫɢɩɚɰɿʀ, ɧɟɨɛɯɿɞɧɢɣ ɟɮɟɤɬɢɜɧɢɣ 
ɬɟɩɥɨɜɿɞɜɿɞ ɜ ɧɚɜɤɨɥɢɲɧє ɫɟɪɟɞɨɜɢɳɟ ɜɿɞ ɭɫɿɯ ɟɥɟɦɟɧɬɿɜ ɤɨɧɫɬɪɭɤɰɿʀ ɝɚɫɢɬɟɥɹ ɤɨɥɢɜɚɧɶ. 
Ƚɚɡɢ, ɪɨɡɱɢɧɟɧɿ ɜ ɪɿɞɢɧɿ, ɩɨɝɿɪɲɭɸɬɶ ʀʀ ɫɬɚɛɿɥɶɧɿɫɬɶ ɿ, ɹɤ ɧɚɫɥɿɞɨɤ, ɟɤɫɩɥɭɚɬɚɰɿɣɧɿ 
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ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ. Ɉɫɨɛɥɢɜɨ ɩɨɦɿɬɧɿ ɬɟɦɩɟɪɚɬɭɪɧɿ ɜɩɥɢɜɢ ɜ ɩɨɱɚɬɤɨɜɢɣ ɦɨɦɟɧɬ ɪɨɛɨɬɢ 
ɝɚɫɢɬɟɥɹ ɤɨɥɢɜɚɧɶ ɩɿɫɥɹ ɞɨɜɝɨʀ ɫɬɨɹɧɤɢ ɟɥɟɤɬɪɨɪɭɯɨɦɨɝɨ ɫɤɥɚɞɭ. ɐɟɣ ɩɟɪɟɯɿɞɧɢɣ ɩɪɨɰɟɫ 
ɯɚɪɚɤɬɟɪɢɡɭєɬɶɫɹ ɪɿɡɤɨɸ ɡɦɿɧɨɸ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɩɨɥɹ ɜɫɶɨɝɨ ɝɚɫɢɬɟɥɹ ɤɨɥɢɜɚɧɶ, ɿ ɹɤ 
ɧɚɫɥɿɞɨɤ, ɡɧɚɱɧɢɦɢ ɜɧɭɬɪɿɲɧɿɦɢ ɬɟɦɩɟɪɚɬɭɪɧɢɦɢ ɞɟɮɨɪɦɚɰɿɹɦɢ ɿ ɡɦɿɧɨɸ ɪɟɠɢɦɭ ɪɨɛɨɬɢ. 
Ɉɫɨɛɥɢɜɨ ɫɢɥɶɧɢɣ ɜɩɥɢɜ ɩɪɢ ɰɶɨɦɭ ɜɿɞɱɭɜɚɸɬɶ ɞɟɬɚɥɿ ɝɚɫɢɬɟɥɹ ɤɨɥɢɜɚɧɶ,  ɜɢɤɨɧɚɧɿ ɡ 
ɪɿɡɧɨɪɿɞɧɢɯ ɦɚɬɟɪɿɚɥɿɜ, ɬɚɤ ɹɤ ɦɚɸɬɶ ɪɿɡɧɿ ɤɨɟɮɿɰɿєɧɬɢ ɬɟɩɥɨɩɪɨɜɿɞɧɨɫɬɿ, ɪɿɡɧɿ 
ɝɟɨɦɟɬɪɢɱɧɿ ɪɨɡɦɿɪɢ ɿ ɦɚɫɭ ɿ, ɨɬɠɟ, ɧɟɨɞɧɚɤɨɜɟ ɜ ɱɚɫɿ ɥɿɧɿɣɧɟ ɚɛɨ ɨɛ'єɦɧɟ ɪɨɡɲɢɪɟɧɧɹ. 

Ʉɪɿɦ ɬɨɝɨ, ɬɟɦɩɟɪɚɬɭɪɧɟ ɩɨɥɟ ɝɿɞɪɚɜɥɿɱɧɨɝɨ ɝɚɫɢɬɟɥɹ ɤɨɥɢɜɚɧɶ ɦɚє ɧɟɫɢɦɟɬɪɢɱɧɭ 
ɮɨɪɦɭ ɱɟɪɟɡ ɧɚɩɪɹɦɤɢ ɡɭɫɬɪɿɱɧɨɝɨ ɩɨɬɨɤɭ ɩɨɜɿɬɪɹ, ɳɨ ɡɚɥɟɠɢɬɶ ɜɿɞ ɲɜɢɞɤɨɫɬɿ ɪɭɯɭ 
ɟɥɟɤɬɪɨɜɨɡɚ, ɚ ɬɚɤɨɠ ɜɿɞ ɲɜɢɞɤɨɫɬɿ ɿ ɧɚɩɪɹɦɭ ɜɿɬɪɭ ɜ ɞɨɜɿɥɶɧɢɣ ɦɨɦɟɧɬ ɱɚɫɭ. Ɏɨɪɦɭ 
ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɩɨɥɹ ɜ ɡɧɚɱɧɿɣ ɦɿɪɿ ɦɨɠɟ ɫɩɨɬɜɨɪɸɜɚɬɢ ɫɨɧɹɱɧɚ ɪɚɞɿɚɰɿɹ, ɹɤɚ ɜ ɫɜɨɸ 
ɱɟɪɝɭ ɦɨɠɟ ɡɦɿɧɸɜɚɬɢ ɧɚɩɪɹɦɨɤ, ɿɧɬɟɧɫɢɜɧɿɫɬɶ ɿ ɤɭɬ ɩɚɞɿɧɧɹ ɧɚ ɩɨɜɟɪɯɧɸ ɝɚɫɢɬɟɥɹ 
ɤɨɥɢɜɚɧɶ, ɚ ɦɨɠɟ ɩɪɨɩɚɞɚɬɢ ɡɨɜɫɿɦ. 

Ⱦɨ ɬɟɩɟɪɿɲɧɶɨɝɨ ɱɚɫɭ ɜɢɤɨɧɚɧɨ ɧɟɞɨɫɬɚɬɧɶɨ ɞɨɫɥɿɞɠɟɧɶ ɡ ɜɢɜɱɟɧɧɹ ɬɟɦɩɟɪɚɬɭɪɧɢɯ 
ɩɨɥɿɜ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɬɪɢɜɢɦɿɪɧɨɝɨ ɪɿɜɧɹɧɧɹ ɬɟɩɥɨɩɪɨɜɿɞɧɨɫɬɿ. Ɍɨɱɧɟ ɚɧɚɥɿɬɢɱɧɟ 
ɪɿɲɟɧɧɹ ɣɨɝɨ є ɞɨɫɬɚɬɧɶɨ ɝɪɨɦɿɡɞɤɢɦ, ɬɨɦɭ ɧɚɦɢ ɡɚɩɪɨɩɨɧɨɜɚɧɢɣ ɱɢɫɟɥɶɧɨ-ɚɧɚɥɿɬɢɱɧɢɣ 
ɦɟɬɨɞ ɞɥɹ ɿɧɠɟɧɟɪɧɢɯ ɪɨɡɪɚɯɭɧɤɿɜ, ɳɨ ɜɪɚɯɨɜɭє ɞɚɧɿ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɢɯ ɞɨɫɥɿɞɠɟɧɶ ɿ 
ɟɤɫɩɥɭɚɬɚɰɿʀ. Ⱦɚɧɢɣ ɦɟɬɨɞ ɛɚɡɭєɬɶɫɹ ɧɚ ɬɟɯɧɨɥɨɝɿʀ ɝɪɚɧɢɱɧɢɯ ɟɥɟɦɟɧɬɿɜ ɿɡ ɡɚɫɬɨɫɭɜɚɧɧɹɦ 
ɤɭɫɨɱɧɨ-ɥɿɧɿɣɧɨʀ ɚɩɪɨɤɫɢɦɚɰɿʀ. 

ɉɨɫɬɚɜɢɦɨ ɡɚɞɚɱɭ ɦɚɬɟɦɚɬɢɱɧɨɝɨ ɦɨɞɟɥɸɜɚɧɧɹ ɩɪɨɰɟɫɭ ɪɨɡɩɨɞɿɥɭ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ 
ɩɨɬɨɤɭ ɜ ɝɿɞɪɚɜɥɿɱɧɢɯ ɝɚɫɢɬɟɥɹɯ ɤɨɥɢɜɚɧɶ ɞɨɜɠɢɧɨɸ δ ɿ ɞɿɚɦɟɬɪɨɦ D (ɪɢɫ. 1) ɡ ɦɟɬɨɸ 
ɜɢɡɧɚɱɟɧɧɹ ɬɟɦɩɟɪɚɬɭɪɧɢɯ ɩɨɥɿɜ ɜ ɡɚɥɟɠɧɨɫɬɿ ɜɿɞ ɮɿɡɢɤɨ-ɦɟɯɚɧɿɱɧɢɯ ɜɥɚɫɬɢɜɨɫɬɟɣ 
ɪɨɛɨɱɨʀ ɪɿɞɢɧɢ, ɬɟɦɩɟɪɚɬɭɪɢ ɧɚɥɢɜɭ (Ɍɧɚɥ), ɬɟɦɩɟɪɚɬɭɪɢ ɧɚɜɤɨɥɢɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ 
(Ɍɫɟɪ), ɲɜɢɞɤɨɫɬɿ ɪɭɯɭ ɟɥɟɤɬɪɨɩɨʀɡɞɚ (ɟɥɟɤɬɪɨɜɨɡɚ) V ɿ ɜɢɫɨɬɢ ɧɚɥɢɜɭ. ɉɪɨɞɭɤɬ 
ɡɚɥɢɜɚєɬɶɫɹ ɜ ɝɿɞɪɚɜɥɿɱɧɢɣ ɝɚɫɢɬɟɥɶ ɤɨɥɢɜɚɧɶ ɧɚ ɜɢɫɨɬɭ (D-h).  

Ⱦɥɹ ɫɤɥɚɞɚɧɧɹ ɞɢɮɟɪɟɧɰɿɚɥɶɧɢɯ ɪɿɜɧɹɧɶ 
ɞɥɹ ɦɨɞɟɥɿ ɨɰɿɧɤɢ ɡɚɤɨɧɨɦɿɪɧɨɫɬɟɣ ɡɦɿɧɢ 
ɬɟɦɩɟɪɚɬɭɪɧɢɯ ɩɨɥɿɜ ɜ ɝɿɞɪɚɜɥɿɱɧɨɦɭ ɝɚɫɢɬɟɥɿɜ 
ɤɨɥɢɜɚɧɶ ɫɤɨɪɢɫɬɚєɦɨɫɹ ɧɚɫɬɭɩɧɢɦɢ 
ɩɪɢɩɭɳɟɧɧɹɦɢ ɿ ɩɟɪɟɞɭɦɨɜɚɦɢ: 

- ɝɿɞɪɚɜɥɿɱɧɢɣ ɝɚɫɢɬɟɥɶ ɤɨɥɢɜɚɧɶ 
ɩɪɟɞɫɬɚɜɢɦɨ ɭ ɜɢɝɥɹɞɿ ɜɟɪɬɢɤɚɥɶɧɨ 
ɪɨɡɬɚɲɨɜɚɧɨʀ ɰɢɥɿɧɞɪɢɱɧɨʀ ɬɨɧɤɨɫɬɿɧɧɨʀ 
ɫɬɚɥɟɜɨʀ ɨɛɨɥɨɧɤɢ ɞɿɚɦɟɬɪɨɦ D ɿ ɞɨɜɠɢɧɨɸ δ, 
ɩɨɜɧɿɫɬɸ ɡɚɩɨɜɧɟɧɨʀ ɨɞɧɨɪɿɞɧɨɸ ɪɨɛɨɱɨɸ 
ɪɿɞɢɧɨɸ ɡ ɩɨɱɚɬɤɨɜɨɸ ɬɟɦɩɟɪɚɬɭɪɨɸ Э0 
(ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɜɤɨɥɢɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ) ɿ 
ɪɨɡɬɚɲɨɜɚɧɢɦ ɜɫɟɪɟɞɢɧɿ ɫɭɰɿɥɶɧɨɝɨ ɫɬɚɥɟɜɨɝɨ 
ɰɢɥɿɧɞɪɚ ɞɿɚɦɟɬɪɨɦ Н1; 

- ɨɛɨɥɨɧɤɚ ɞɿɚɦɟɬɪɚ D ɿ ɫɬɚɥɟɜɢɣ ɰɢɥɿɧɞɪ Н1 

ɦɚɸɬɶ ɡɚɝɚɥɶɧɭ (ɧɚɜɟɞɟɧɭ) ɦɚɫɭ Ц. 
- ɞɠɟɪɟɥɨ ɬɟɩɥɚ ɜɜɚɠɚєɦɨ ɬɨɱɤɨɜɢɦ ɿ 

ɧɟɪɭɯɨɦɨ ɪɨɡɬɚɲɨɜɚɧɢɦ ɧɚ ɜɟɪɬɢɤɚɥɶɧɿɣ ɨɫɿ 
ɫɢɦɟɬɪɿʀ ɜ ɬɨɱɰɿ, ɳɨ ɜɿɞɩɨɜɿɞɚє ɩɨɥɨɠɟɧɧɸ ɩɨɪɲɧɹ ɜ ɝɚɫɢɬɟɥɿ ɧɚ ɡɚɜɚɧɬɚɠɟɧɨɦɭ ɜɚɝɨɧɿ ɜ 
ɫɬɚɧɿ ɫɬɚɬɢɱɧɨʀ ɪɿɜɧɨɜɚɝɢ. Ɍɟɩɥɨɬɚ ɜɢɡɧɚɱɚєɬɶɫɹ ɹɤ ɟɧɟɪɝɿɹ ɪɨɛɨɬɢ ɫɢɥ ɬɟɪɬɹ: ɫɭɯɨɝɨ 
(ɝɪɚɧɢɱɧɨɝɨ) - ɜ ɤɨɧɬɚɤɬɭɸɱɢɯ ɪɭɯɨɦɢɯ ɞɟɬɚɥɹɯ; ɜ'ɹɡɤɨɝɨ - ɩɪɢ ɞɪɨɫɟɥɸɜɚɧɧɿ ɪɿɞɢɧɢ; 

- ɩɟɪɟɦɿɲɭɜɚɧɧɹɦ ɪɿɞɢɧɢ ɩɪɢ ɪɨɛɨɬɿ ɝɚɫɢɬɟɥɹ ɤɨɥɢɜɚɧɶ ɧɟɯɬɭєɦɨ (ɧɚɞɚɥɿ ɦɨɠɧɚ 
ɜɪɚɯɭɜɚɬɢ ɤɨɪɢɝɭɸɱɢɯ ɤɨɟɮɿɰɿєɧɬɨɦ); 

- ɜɬɪɚɬɢ ɬɟɩɥɚ ɧɚ ɜɢɩɪɨɦɿɧɸɜɚɧɧɹ ɜ ɧɚɜɤɨɥɢɲɧɿɣ ɩɪɨɫɬɿɪ, ɚ ɬɚɤɨɠ ɜɩɥɢɜ ɫɨɧɹɱɧɨʀ 
ɪɚɞɿɚɰɿʀ ɧɟ ɜɪɚɯɨɜɭєɦɨ; 

 
Ɋɢɫɭɧɨɤ 1 - Ɋɨɡɪɚɯɭɧɤɨɜɚ ɫɯɟɦɚ ɞɥɹ 

ɫɤɥɚɞɚɧɧɹ ɦɚɬɟɦɚɬɢɱɧɨʀ ɦɨɞɟɥɿ 
ɬɟɩɥɨɦɟɯɚɧɿɱɧɢɯ ɩɨɥɿɜ, ɳɨ ɜɢɧɢɤɚɸɬɶ 

ɜ ɝɿɞɪɚɜɥɿɱɧɨɦɭ ɝɚɫɢɬɟɥɿ ɤɨɥɢɜɚɧɶ 
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- ɤɭɬ  ɯɚɪɚɤɬɟɪɢɡɭє ɡɨɧɭ (ɰɢɥɿɧɞɪɢɱɧɢɣ ɫɟɤɬɨɪ) ɨɛɞɭɜɚɧɧɹ ɡɭɫɬɪɿɱɧɢɦ ɩɨɬɨɤɨɦ 
ɩɨɜɿɬɪɹ ɨɛɨɥɨɧɤɢ ɝɚɫɢɬɟɥɹ ɤɨɥɢɜɚɧɶ. 
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ɝɚɫɢɬɟɥɿɜ ɤɨɥɢɜɚɧɶ ɩɚɫɚɠɢɪɫɶɤɢɯ ɜɚɝɨɧɿɜ ɧɚ ɜɿɡɤɚɯ ɬɢɩɭ ɤɜɡ-ɰɧɢɢ ɲɥɹɯɨɦ 
ɤɨɧɫɬɪɭɤɬɢɜɧɢɯ ɡɦɿɧ / ȼ.Ɇ.ȱɳɟɧɤɨ, ɘ.ȼ.ɓɟɪɛɢɧɚ // ȼɿɫɧɢɤ ɋɯɿɞɧɨɭɤɪɚʀɧɫɶɤɨɝɨ 
ɧɚɰɿɨɧɚɥɶɧɨɝɨ ɭɧɿɜɟɪɫɢɬɟɬɭ ɿɦ. ȼ. Ⱦɚɥɹ, 2017. - № 4 (234). – ɋ. 106 - 110. 

 

ȽɂȾɊɈȾɂɇȺɆɂɑȿɋɄɈȿ ɆɈȾȿɅɂɊɈȼȺɇɂȿ ɌȺɊȿɅɈɄ ɉɊɈȼȺɅɖɇɈȽɈ 
ɌɂɉȺ ȼ ɉɊɈɂɁȼɈȾɋɌȼȿ ɍɄɋɍɋɇɈɃ ɄɂɋɅɈɌɕ 

Ɂɚɤɭɬɶɤɨ ȼ.ɘ., Ɍɚɪɚɧɟɧɤɨ Ƚ.ȼ. ɤ.ɬ.ɧ., ɞɨɰ. 
ȼɨɫɬɨɱɧɨɭɤɪɚɢɧɫɤɢɣ ɧɚɰɢɨɧɚɥɶɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ ɢɦ. ȼ. Ⱦɚɥɹ 

ɐɟɥɶɸ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɝɢɞɪɨɞɢɧɚɦɢɱɟɫɤɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɬɚɪɟɥɨɤ ɩɪɨɜɚɥɶɧɨɝɨ 
ɬɢɩɚ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɯ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɜ ɤɨɥɨɧɧɟ ɪɟɤɬɢɮɢɤɚɰɢɢ ɫɦɟɫɢ ɭɤɫɭɫɧɚɹ ɤɢɫɥɨɬɚ - 
ɩɪɨɩɢɨɧɨɜɚɹ ɤɢɫɥɨɬɚ. 

Ɋɚɧɟɟ ɛɵɥɨ ɭɫɬɚɧɨɜɥɟɧɨ Д1Ж: 
– ɜ ɩɪɟɞɟɥɚɯ ɭɫɬɨɣɱɢɜɨɣ ɪɚɛɨɬɵ ɬɚɪɟɥɨɤ ɩɪɨɜɚɥɶɧɨɝɨ ɬɢɩɚ ɨɬ ɦɢɧɢɦɚɥɶɧɨɣ ɫɤɨɪɨɫɬɢ, 

ɩɪɢ ɤɨɬɨɪɨɣ ɧɚ ɬɚɪɟɥɤɟ ɩɨɹɜɥɹɟɬɫɹ ɭɫɬɨɣɱɢɜɵɣ ɛɚɪɛɨɬɚɠɧɵɣ ɫɥɨɣ, ɞɨ ɦɚɤɫɢɦɚɥɶɧɨɣ 
ɫɤɨɪɨɫɬɢ ɝɚɡɚ ɜ ɫɟɱɟɧɢɢ ɤɨɥɨɧɧɵ, ɩɪɢ ɤɨɬɨɪɨɣ ɩɪɨɢɫɯɨɞɢɬ ɪɚɡɪɭɲɟɧɢɟ ɝɚɡɨɠɢɞɤɨɫɬɧɨɝɨ 
ɫɥɨɹ, ɫɭɳɟɫɬɜɭɸɬ ɬɪɢ ɪɟɠɢɦɚ ɪɚɛɨɬɵ ɬɚɪɟɥɤɢ ɩɪɨɜɚɥɶɧɨɝɨ ɬɢɩɚ (ɪɟɠɢɦ ɨɞɧɨɪɨɞɧɨɝɨ 
ɛɚɪɛɨɬɚɠɧɨɝɨ ɫɥɨɹ; ɪɟɠɢɦ ɩɨɞɜɢɠɧɨɝɨ ɝɚɡɨɠɢɞɤɨɫɬɧɨɝɨ ɫɥɨɹ ɢ ɪɟɠɢɦ ɪɚɡɪɭɲɟɧɢɹ 
ɝɚɡɨɠɢɞɤɨɫɬɧɨɝɨ ɫɥɨɹ). 

– ɩɟɪɟɯɨɞ ɨɬ ɪɟɠɢɦɚ ɨɞɧɨɪɨɞɧɨɝɨ ɛɚɪɛɨɬɚɠɧɨɝɨ ɫɥɨɹ ɤ ɪɟɠɢɦɭ ɩɨɞɜɢɠɧɨɝɨ 
ɝɚɡɨɠɢɞɤɨɫɬɧɨɝɨ ɫɥɨɹ ɩɪɨɢɫɯɨɞɢɬ ɜ ɬɨɱɤɟ ɛɢɮɭɪɤɚɰɢɢ, ɤɨɝɞɚ ɩɪɨɢɫɯɨɞɢɬ 
ɩɪɢɧɰɢɩɢɚɥɶɧɨɟ ɢɡɦɟɧɟɧɢɟ ɫɬɪɭɤɬɭɪɵ ɛɚɪɛɨɬɚɠɧɨɝɨ ɫɥɨɹ, ɢ ɨɫɧɨɜɧɵɟ ɟɝɨ ɩɚɪɚɦɟɬɪɵ 
(ɝɢɞɪɚɜɥɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɚɪɟɥɤɢ ɢ ɜɵɫɨɬɚ ɝɚɡɨɠɢɞɤɨɫɬɧɨɝɨ ɫɥɨɹ) ɜ ɞɚɧɧɨɣ ɬɨɱɤɟ 
ɩɪɢɨɛɪɟɬɚɸɬ ɨɩɪɟɞɟɥɟɧɧɭɸ ɚɦɩɥɢɬɭɞɭ ɢ ɱɚɫɬɨɬɭ. 

– ɩɟɪɟɯɨɞ ɨɬ ɪɟɠɢɦɚ ɨɞɧɨɪɨɞɧɨɝɨ ɛɚɪɛɨɬɚɠɧɨɝɨ ɫɥɨɹ ɤ ɪɟɠɢɦɭ ɩɨɞɜɢɠɧɨɝɨ 
ɝɚɡɨɠɢɞɤɨɫɬɧɨɝɨ ɫɥɨɹ ɩɪɨɢɫɯɨɞɢɬ ɩɪɢ ɜɵɫɨɬɟ ɝɚɡɨɠɢɞɤɨɫɬɧɨɝɨ ɫɥɨɹ ɇ ≈ 0,1 ɦ ɞɥɹ ɜɫɟɯ 
ɢɫɫɥɟɞɨɜɚɧɧɵɯ ɬɚɪɟɥɨɤ ɢ ɜɫɟɯ ɫɨɨɬɧɨɲɟɧɢɣ ɪɚɫɯɨɞɨɜ ɝɚɡɨɜɨɣ ɢ ɠɢɞɤɨɣ ɮɚɡɵ ɜ ɬɨɱɤɟ 
ɛɢɮɭɪɤɚɰɢɢ. 

Ɍɚɤɠɟ ɞɟɥɚɟɬɫɹ ɜɵɜɨɞ, ɱɬɨ ɞɥɹ ɬɚɪɟɥɨɤ ɩɪɨɜɚɥɶɧɨɝɨ ɬɢɩɚ ɨɛɵɱɧɨɝɨ ɫɜɨɛɨɞɧɨɝɨ 
ɫɟɱɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬ ɦɚɫɲɬɚɛɧɨɝɨ ɩɟɪɟɯɨɞɚ, ɞɥɹ ɤɨɥɨɧɧ ɞɢɚɦɟɬɪɨɦ ɛɨɥɶɲɟ 2 ɦ, ɛɥɢɡɨɤ ɤ 
ɟɞɢɧɢɰɟ. Ɍ. ɟ. ɝɢɞɪɨɞɢɧɚɦɢɱɟɫɤɢɟ, ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɬɚɤɢɯ ɬɚɪɟɥɨɤ ɛɥɢɡɤɢ ɦɟɠɞɭ ɫɨɛɨɣ. 
Ⱦɥɹ ɫɭɳɟɫɬɜɭɸɳɢɯ ɜ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɦɨɳɧɨɫɬɟɣ ɪɚɡɥɢɱɧɵɯ ɯɢɦɢɱɟɫɤɢɯ ɩɪɨɢɡɜɨɞɫɬɜ 
ɢɫɩɨɥɶɡɭɸɬɫɹ ɤɨɥɨɧɧɵ, ɞɢɚɦɟɬɪ ɤɨɬɨɪɵɯ ɩɪɟɜɵɲɚɟɬ 2 ɦ. ɉɨɷɬɨɦɭ ɞɥɹ ɩɚɪɚɦɟɬɪɢɱɟɫɤɨɝɨ 
ɪɹɞɚ ɛɵɥɚ ɜɵɛɪɚɧɚ ɦɨɳɧɨɫɬɶ 50000 ɬ/ɝɨɞ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟ ɭɤɫɭɫɧɨɣ ɤɢɫɥɨɬɵ. ȼ ɷɬɨɦ 
ɫɥɭɱɚɟ ɪɚɡɦɟɪ ɤɨɥɨɧɧɵ ɩɨɥɭɱɚɟɬɫɹ ɦɟɧɶɲɟ 2 ɦ ɢ ɫɬɚɧɨɜɢɬɫɹ ɚɤɬɭɚɥɶɧɵɦ ɩɪɨɜɟɞɟɧɢɟ 
ɢɫɫɥɟɞɨɜɚɧɢɣ ɬɚɤɢɯ ɬɚɪɟɥɨɤ, ɢɫɩɨɥɶɡɭɹ ɦɟɬɨɞ ɝɢɞɪɨɞɢɧɚɦɢɱɟɫɤɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ. 

Ɋɚɫɱɟɬɨɦ ɛɵɥɨ ɩɨɤɚɡɚɧɨ, ɱɬɨ ɩɪɢ ɥɢɧɟɣɧɨɣ ɫɤɨɪɨɫɬɢ ɩɚɪɚ ɜ ɩɪɨɰɟɫɫɟ ɪɟɤɬɢɮɢɤɚɰɢɢ w 

= 1,5 ɦ/ɫ ɞɢɚɦɟɬɪ ɪɟɤɬɢɮɢɤɚɰɢɨɧɧɨɣ ɤɨɥɨɧɧɵ ɫɨɫɬɚɜɢɥ D = 1,66 ɦ; ɩɪɢ ɫɤɨɪɨɫɬɢ w = 2,0 

ɦ/ɫ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ - D = 1,44 ɦ, ɚ ɩɪɢ ɫɤɨɪɨɫɬɢ w = 2,5 ɦ/ɫ - D = 1,29 ɦ. 
ɉɪɢ ɷɬɨɦ ɛɵɥ ɜɵɛɪɚɧ ɞɢɚɦɟɬɪ ɤɨɥɨɧɧ ɢɡ ɪɚɡɦɟɪɧɨɝɨ ɪɹɞɚ ɩɪɟɞɭɫɦɨɬɪɟɧɧɨɝɨ ȽɈɋɌ 

21944-76, D = 1,8 ɦ, 1,6 ɦ, 1,4 ɦ.  
ɉɪɨɜɟɞɟɧɧɵɣ ɪɚɫɱɟɬ ɫɜɨɛɨɞɧɨɝɨ ɫɟɱɟɧɢɹ ɬɚɪɟɥɨɤ ɩɪɨɜɚɥɶɧɨɝɨ ɬɢɩɚ, ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɜ 

ɤɨɥɨɧɧɚɯ ɪɟɤɬɢɮɢɤɚɰɢɢ, ɩɨɤɚɡɚɥ, ɱɬɨ ɞɥɹ ɤɨɥɨɧɧɵ D = 1,66 ɦ ɫɜɨɛɨɞɧɨɟ ɫɟɱɟɧɢɟ ɬɚɪɟɥɨɤ 
ɫɨɫɬɚɜɥɹɟɬ  f = 0,14, ɪɢɫɭɧɨɤ 1. 
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ɋɜɨɛɨɞɧɨɟ ɫɟɱɟɧɢɟ ɬɚɪɟɥɨɤ ɩɪɨɜɚɥɶɧɨɝɨ ɬɢɩɚ, f, ɪɚɫɫɱɢɬɵɜɚɥɨɫɶ ɦɟɬɨɞɨɦ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ ɩɪɢɛɥɢɠɟɧɢɣ (ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɚɪɚɦɟɬɪɨɦ İ) ɩɨ ɦɟɬɨɞɢɤɟ, 
ɩɪɟɞɥɨɠɟɧɧɨɣ ɜ Д2Ж, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɥɢɧɟɣɧɨɣ ɫɤɨɪɨɫɬɢ ɩɚɪɚ, w, ɢ ɞɢɚɦɟɬɪɚ ɤɨɥɨɧɧɵ, D. 

ɋɥɟɞɭɟɬ ɨɠɢɞɚɬɶ, ɱɬɨ ɝɢɞɪɚɜɥɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɢ ɜɵɫɨɬɚ ɝɚɡɨɠɢɞɤɨɫɬɧɨɝɨ ɫɥɨɹ 
ɜ ɤɨɥɨɧɧɵɟ ɫ ɞɢɚɦɟɬɪɨɦ D = 1,66, ɦ ɢ ɫɜɨɛɨɞɧɵɦ ɫɟɱɟɧɢɟɦ П = 0,14, ɛɭɞɭɬ ɛɥɢɡɤɢ ɤ ɷɬɢɦ 
ɩɚɪɚɦɟɬɪɚɦ ɧɚ ɬɚɪɟɥɤɟ ɫ ɞɢɚɦɟɬɪɨɦ D = 0,057 ɦ ɢ ɫɜɨɛɨɞɧɵɦ ɫɟɱɟɧɢɟɦ П = 0,26 ɩɪɢ 
ɫɤɨɪɨɫɬɢ ɩɚɪɵ а = 1,5 ɦ/ɫ. 

 
Ɋɢɫ. 1. Ɋɚɫɱɟɬ ɫɜɨɛɨɞɧɨɝɨ ɫɟɱɟɧɢɹ ɬɚɪɟɥɨɤ ɩɪɨɜɚɥɶɧɨɝɨ ɬɢɩɚ ɞɥɹ w = 1,5 ɦ/ɫ ɢ D =1,66 ɦ 

 

Ȼɵɥɨ ɩɪɨɜɟɞɟɧɨ ɝɢɞɪɨɞɢɧɚɦɢɱɟɫɤɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɩɪɨɦɵɲɥɟɧɧɵɯ ɪɟɤɬɢɮɢɤɚɰɢɨɧɧɵɯ  
ɤɨɥɨɧɧ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɨɩɵɬɧɨɣ ɦɨɞɟɥɶɧɨɣ ɤɨɥɨɧɧɵ ɞɢɚɦɟɬɪɨɦ D = 0,057 ɦ. 

 
Ɋɢɫ. 2. Ɋɚɫɱɟɬ ɫɜɨɛɨɞɧɨɝɨ ɫɟɱɟɧɢɹ ɬɚɪɟɥɨɤ ɩɪɨɜɚɥɶɧɨɝɨ ɬɢɩɚ ɞɥɹ w = 1,5 ɦ/ɫ ɢ D =0,057 ɦ 

 

ɂɡ ɪɢɫɭɧɤɚ 2 ɜɢɞɧɨ, ɱɬɨ ɞɥɹ ɫɤɨɪɨɫɬɢ w = 1,5 ɦ/ɫ ɫɜɨɛɨɞɧɨɟ ɫɟɱɟɧɢɟ ɬɚɪɟɥɤɢ 
ɫɨɫɬɚɜɥɹɟɬ f = 0,26, ɱɬɨ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɬɚɪɟɥɤɟ ɫ ɨɛɵɱɧɵɦ ɫɜɨɛɨɞɧɵɦ ɫɟɱɟɧɢɟɦ. ɉɪɢ 
ɬɚɤɨɣ ɫɤɨɪɨɫɬɢ ɩɚɪɚ ɦɨɞɟɥɶɧɭɸ ɤɨɥɨɧɧɭ ɫ ɞɢɚɦɟɬɪɨɦ D = 0,057 ɦ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ 
ɞɥɹ ɝɢɞɪɨɞɢɧɚɦɢɱɟɫɤɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɩɪɨɦɵɲɥɟɧɧɵɯ ɬɚɪɟɥɨɤ. 
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ȼɇɍ ɢɦ. ȼ. Ⱦɚɥɹ, 2013. – 174 ɫ. 
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ɇȺɊɂɋɇȺ ȽȿɈɆȿɌɊȱə. ɋɂɋɌȿɆȺɌɂɁȺɐȱə ɆȺɌȿɊȱȺɅȺ ɁȺ ȽɈɅɈȼɇɂɆɂ 
ɉɈɁɂɐȱɃɇɂɆɂ ɁȺȾȺɑȺɆɂ 

Ʉɚɪɩɸɤ Ʌ.ȼ., ɫɬ. ɜɢɤɥɚɞɚɱ,  ɉɨɥɹɤɨɜ ȱ.Ⱥ., ɫɬɭɞɟɧɬ ɝɪ. ȽɆ-17ɞɚ 

ɋɯɿɞɧɨɭɤɪɚʀɧɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɿɦɟɧɿ ȼɨɥɨɞɢɦɢɪɚ Ⱦɚɥɹ 

ɋɢɫɬɟɦɚɬɢɡɚɰɿɹ ɜɢɤɥɚɞɟɧɧɹ ɧɚɜɱɚɥɶɧɨɝɨ ɦɚɬɟɪɿɚɥɭ ɦɚє ɜɟɥɢɱɟɡɧɟ ɡɧɚɱɟɧɧɹ ɞɥɹ 
ɡɚɫɜɨєɧɧɹ ɡɧɚɧɶ ɫɬɭɞɟɧɬɚɦɢ. ɑɢɦ ɩɪɨɫɬɿɲɟ, ɪɨɡɜɢɜɚɸɱɢɫɶ ɜɿɞ ɩɪɨɫɬɨɝɨ ɞɨ ɫɤɥɚɞɧɨɝɨ, ɣɞɟ 
ɩɨɛɭɞɨɜɚ ɞɢɫɰɢɩɥɿɧɢ, ɬɢɦ ɱɿɬɤɿɲɟ ɩɪɨɫɬɟɠɭєɬɶɫɹ ʀʀ ɥɨɝɿɤɚ, ɿ ɬɢɦ ɹɤɿɫɧɿɲɟ ɜɨɧɚ 
ɡɚɫɜɨɸєɬɶɫɹ. Ⱦɭɠɟ ɜɚɠɥɢɜɢɣ ɬɚɤɢɣ ɩɿɞɯɿɞ ɩɪɢ ɜɢɜɱɟɧɧɿ ɧɚɪɢɫɧɨʀ ɝɟɨɦɟɬɪɿʀ. Ⱥɞɠɟ 
ɞɨɫɹɝɧɟɧɧɹ ɨɫɧɨɜɧɨʀ ɦɟɬɢ ʀʀ ɜɢɜɱɟɧɧɹ - ɨɜɨɥɨɞɿɧɧɹ ɦɟɬɨɞɨɦ ɨɪɬɨɝɨɧɚɥɶɧɨɝɨ ɩɪɨɟɤɬɭɜɚɧɧɹ 
- ɨɩɢɪɚєɬɶɫɹ ɧɚ ɨɛɪɚɡɧɟ ɭɹɜɥɟɧɧɹ ɞɿɣ, ɹɤɿ ɜɢɤɨɧɭɸɬɶɫɹ, ɬɨɛɬɨ ɭɹɜɧɨɦɭ ɩɪɨɫɬɨɪɨɜɨɦɭ ʀɯ 
ɦɨɞɟɥɸɜɚɧɧɿ. 

ɋɥɿɞ ɡɚɡɧɚɱɢɬɢ, ɳɨ ɡɚɝɚɥɶɧɨɩɪɢɣɧɹɬɚ ɩɨɫɥɿɞɨɜɧɿɫɬɶ ɜɢɤɥɚɞɟɧɧɹ ɧɚɪɢɫɧɨʀ ɝɟɨɦɟɬɪɿʀ ɜ 
ɩɨɱɚɬɤɨɜɿɣ ɫɬɚɞɿʀ ɜɢɜɱɟɧɧɹ ɞɢɫɰɢɩɥɿɧɢ ɬɚɤɨʀ ɱɟɪɝɨɜɨɫɬɿ ɞɨɬɪɢɦɭєɬɶɫɹ. Ɇɿɪɤɭɜɚɧɧɹ ɩɪɢ 
ɰɶɨɦɭ ɩɪɨɜɨɞɹɬɶɫɹ ɧɚ ɩɪɢɤɥɚɞɚɯ ɩɪɨɫɬɢɯ ɝɟɨɦɟɬɪɢɱɧɢɯ ɨɛɪɚɡɿɜ: ɬɨɱɤɚ, ɩɪɹɦɚ, ɩɥɨɳɢɧɚ. 
ȼɨɞɧɨɱɚɫ ɪɨɡɝɥɹɞɚɸɬɶɫɹ ɩɨɜ'ɹɡɚɧɿ ɡ ɧɢɦɢ ɦɟɬɪɢɱɧɿ ɿ ɩɨɡɢɰɿɣɧɿ ɡɚɞɚɱɿ. Ʉɨɥɢ ɠ ɦɚɬɟɪɿɚɥ 
ɞɢɫɰɢɩɥɿɧɢ ɩɿɞɯɨɞɢɬɶ ɞɨ ɩɨɜɟɪɯɨɧɶ, ɬɨ ɩɨɪɹɞɨɤ ɣɨɝɨ ɜɢɤɥɚɞɚɧɧɹ ɪɨɡɦɢɜɚєɬɶɫɹ. Ƚɨɥɨɜɧɢɦ 
ɱɢɧɨɦ ɰɟ ɩɨɹɫɧɸєɬɶɫɹ ɞɨɫɢɬɶ ɲɢɪɨɤɨɸ ɤɥɚɫɢɮɿɤɚɰɿєɸ ɩɨɜɟɪɯɨɧɶ, ɬɨɛɬɨ ʀɯ ɝɟɨɦɟɬɪɢɱɧɨɸ 
ɫɤɥɚɞɧɿɫɬɸ ɿ ɪɿɡɧɨɦɚɧɿɬɬɹɦ. 

ɓɟ ɛɿɥɶɲɚ ɩɥɭɬɚɧɢɧɚ ɜɢɧɢɤɚє ɡ ɪɨɡɝɥɹɞɨɦ ɦɚɬɟɪɿɚɥɿɜ ɉɟɪɲɨʀ ɝɨɥɨɜɧɨʀ ɩɨɡɢɰɿɣɧɨʀ 
ɡɚɞɚɱɿ (1ȽɉɁ) ɿ Ⱦɪɭɝɨʀ ɝɨɥɨɜɧɨʀ ɩɨɡɢɰɿɣɧɨʀ ɡɚɞɚɱɿ (2ȽɉɁ). əɤɳɨ ɩɪɨɚɧɚɥɿɡɭɜɚɬɢ ɡɦɿɫɬ 
ɛɚɝɚɬɶɨɯ ɛɚɡɨɜɢɯ ɩɿɞɪɭɱɧɢɤɿɜ ɡ ɞɢɫɰɢɩɥɿɧɢ, ɳɨ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ, ɬɨ ɜɢɞɧɨ, ɳɨ ɰɿ 
ɡɚɜɞɚɧɧɹ ɱɚɫɬɢɧɚɦɢ ɜɤɥɢɧɸɸɬɶɫɹ ɜ ɦɚɬɟɪɿɚɥ ɧɚɪɢɫɧɨʀ ɝɟɨɦɟɬɪɿʀ, ɩɪɢɱɨɦɭ ɭ ɪɿɡɧɢɯ ɚɜɬɨɪɿɜ 
ɩɨ-ɪɿɡɧɨɦɭ. Ⱥ ɡɚɞɚɱɿ ɬɢɩɭ 2ȽɉɁ ɜɡɚɝɚɥɿ ɜɢɤɥɚɞɚɸɬɶɫɹ ɪɨɡɪɿɡɧɟɧɢɦ ɧɚɛɨɪɨɦ. Ɍɚɤɢɣ ɩɿɞɯɿɞ 
ɞɨ ɰɿɥɿɫɧɨɫɬɿ ɞɢɫɰɢɩɥɿɧɢ ɪɨɡɦɢɜɚє ɥɨɝɿɤɭ ɪɨɡɦɿɪɤɨɜɭɜɚɧɶ ɩɪɢ ʀʀ ɜɢɤɥɚɞɚɧɧɿ. ɍ ɜɭɡɚɯ 
ɩɪɢɱɢɧɚɦɢ ɬɚɤɨʀ ɫɢɬɭɚɰɿʀ є ɜɢɦɨɝɢ ɪɨɛɨɱɢɯ ɩɪɨɝɪɚɦ ɞɢɫɰɢɩɥɿɧ ɧɚ ɪɿɡɧɢɯ ɫɩɟɰɿɚɥɶɧɨɫɬɹɯ. 

ȼɢɧɢɤɚє ɡɚɞɚɱɚ, ɹɤ ɜɿɞɧɨɜɢɬɢ ɞɨɰɿɥɶɧɨ ɜɬɪɚɱɟɧɭ ɥɨɝɿɤɭ ɫɬɪɭɤɬɭɪɢ ɝɨɥɨɜɧɢɯ 
ɩɨɡɢɰɿɣɧɢɯ ɡɚɞɚɱ. 

Ⱥɧɚɥɿɡ 1ȽɉɁ ɿ 2ȽɉɁ ɩɨɤɚɡɭє, ɳɨ ɜɨɧɢ ɜɿɞɪɿɡɧɹɸɬɶɫɹ ɨɞɧɚ ɜɿɞ ɨɞɧɨʀ ɪɿɜɧɟɦ ɤɿɧɰɟɜɢɯ 
ɝɟɨɦɟɬɪɢɱɧɢɯ ɨɛɪɚɡɿɜ, ɨɬɪɢɦɭɜɚɧɢɯ ɩɪɢ ɜɢɪɿɲɟɧɧɿ. Ⱦɥɹ 1ȽɉɁ - ɰɟ «ɬɨɱɤɚ», ɚ ɞɥɹ 2ȽɉɁ - 
«ɥɿɧɿɹ». Ʉɪɿɦ ɬɨɝɨ, ɜɢɡɧɚɱɟɧɿ ɭ 2ȽɉɁ ɥɿɧɿʀ ɩɟɪɟɬɢɧɭ ɛɭɜɚɸɬɶ ɬɚɤɨɠ ɪɿɡɧɢɦɢ. ȼɨɧɢ ɦɨɠɭɬɶ 
ɦɚɬɢ ɩɥɨɫɤɭ ɿ ɩɪɨɫɬɨɪɨɜɭ 
ɤɨɧɮɿɝɭɪɚɰɿɸ, ɦɚɬɢ 
ɤɨɧɬɭɪɢ ɩɥɚɜɧɢɯ ɤɪɢɜɢɯ 
ɚɛɨ ɠ ɦɚɬɢ ɮɨɪɦɭ ɥɚɦɚɧɢɯ 
ɥɿɧɿɣ, ɳɨ ɫɤɥɚɞɚɸɬɶɫɹ ɡ 
ɜɿɞɪɿɡɤɿɜ ɩɪɹɦɢɯ, ɤɪɢɜɢɯ ɬɚ 
ʀɯ ɩɨєɞɧɚɧɶ. 

ɉɪɨɜɟɞɟɧɧɹ ɬɚɤɨʀ 
ɞɟɬɚɥɿɡɚɰɿʀ ɥɿɧɿɣ ɩɟɪɟɬɢɧɭ 
ɩɨ ʀɯ ɮɨɪɦɿ, ɡɚ ɜɢɧɹɬɤɨɦ 
ɨɤɪɟɦɢɯ ɜɢɩɚɞɤɿɜ, ɞɨɡɜɨɥɹє 
ɨɯɨɩɢɬɢ ɜɫɟ ɪɿɡɧɨɦɚɧɿɬɬɹ 
ɡɚɜɞɚɧɶ ɛɥɨɤɭ 2ȽɉɁ 
ɧɚɫɬɭɩɧɨɸ ɤɥɚɫɢɮɿɤɚɰɿєɸ 

(Ɋɢɫ. 1). 
ȼɢɤɥɚɞɚɧɧɹ 

ɧɚɜɱɚɥɶɧɨɝɨ ɦɚɬɟɪɿɚɥɭ ɡ 
ɧɚɪɢɫɧɨʀ ɝɟɨɦɟɬɪɿʀ ɭ ɜɿɞɩɨɜɿɞɧɨɫɬɿ ɡ ɰɿєɸ ɤɥɚɫɢɮɿɤɚɰɿєɸ 2ȽɉɁ ɞɨɡɜɨɥɢɬɶ ɫɢɫɬɟɦɚɬɢɡɭɜɚɬɢ 
ɜɢɤɥɚɞ, ɳɨ ɩɨɫɥɭɠɢɬɶ ɛɿɥɶɲ ɹɤɿɫɧɨɦɭ ɣɨɝɨ ɡɚɫɜɨєɧɧɸ ɫɬɭɞɟɧɬɚɦɢ. 
 



ɋɟɤɰɿɹ 5: ȿɥɟɤɬɪɨɟɧɟɪɝɟɬɢɤɚ, ɜɢɦɿɪɸɜɚɥɶɧɚ ɬɟɯɧɿɤɚ ɬɚ ɤɨɦɩ’ɸɬɟɪɧɚ ɿɧɠɟɧɟɪɿɹ 
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ɌȿɏɇɈɅɈȽȱɑɇȱ ɈȻ’ЄɄɌɂ ɋɂɋɌȿɆ ȺȼɌɈɆȺɌɂɑɇɈȽɈ ɊȿȽɍɅɘȼȺɇɇə Ɂ 
ɄɈɅɂȼȺɅɖɇɈ-ȱɆɉɍɅɖɋɇɂɆɂ ȼɂɏȱȾɇɂɆɂ ɋɂȽɇȺɅȺɆɂ 

Ʌɿɬɜɿɧɨɜ Ʉ. Ⱥ., ɤ. ɬ. ɧ., ɞɨɰɟɧɬ 

ɋɯɿɞɧɨɭɤɪɚʀɧɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɿɦ. ȼ. Ⱦɚɥɹ 

ɉɪɚɤɬɢɱɧɨ ɜɫɿ ɬɟɯɧɨɥɨɝɿɱɧɿ ɩɪɨɰɟɫɢ, ɨɫɨɛɥɢɜɨ ɯɿɦɿɱɧɨʀ, ɟɧɟɪɝɟɬɢɱɧɨʀ, 
ɧɚɮɬɨɩɟɪɟɪɨɛɧɨʀ ɜɢɤɨɧɭɸɬɶɫɹ ɜ ɚɩɚɪɚɬɚɯ (ɨɛ’єɤɬɚɯ ɪɟɝɭɥɸɜɚɧɧɹ), ɧɚ ɜɢɯɨɞɿ ɤɨɬɪɢɯ 
ɮɨɪɦɭɸɬɶɫɹ ɜɢɯɿɞɧɿ ɫɢɝɧɚɥɢ ɤɨɥɢɜɚɥɶɧɨ-ɿɦɩɭɥɶɫɧɨʀ ɮɨɪɦɢ. Ⱥɦɩɥɿɬɭɞɚ ɤɨɥɢɜɚɧɶ 
ɜɢɯɿɞɧɢɯ ɩɚɪɚɦɟɬɪɿɜ ɬɚɤɢɯ ɨɛ’єɤɬɿɜ ɦɨɠɟ ɫɤɥɚɞɚɬɢ 50 ɿ ɛɿɥɶɲɟ ɜɿɞɫɨɬɤɿɜ ɜɿɞ ʀɯ 
ɧɨɦɿɧɚɥɶɧɨɝɨ ɡɧɚɱɟɧɧɹ. Ⱦɨɫɥɿɞɠɟɧɧɹɦɢ ɭɫɬɚɧɨɜɥɟɧɨ, ɳɨ ɱɚɫɬɨɬɚ ɤɨɥɢɜɚɧɶ ɜɢɯɿɞɧɢɯ 
ɫɢɝɧɚɥɿɜ є ɪɿɡɧɨɸ, ɚ ɜɿɞɧɨɲɟɧɧɹ ɦɚɤɫɢɦɚɥɶɧɨʀ ɱɚɫɬɨɬɢ ɞɨ ɦɿɧɿɦɚɥɶɧɨʀ ɦɨɠɟ 
ɡɦɿɧɸɜɚɬɢɫɹ ɞɨ 10 ɿ ɛɿɥɶɲɟ ɪɚɡɿɜ. ȼɪɚɯɨɜɭɸɱɢ, ɳɨ ɚɦɩɥɿɬɭɞɚ ɜɢɫɨɤɨɱɚɫɬɨɬɧɢɯ 
ɤɨɥɢɜɚɧɶ є ɧɟɡɧɚɱɧɨɸ (ɡɦɟɧɲɭєɬɶɫɹ ɡɿ ɡɛɿɥɶɲɟɧɧɹɦ ɱɚɫɬɨɬɢ), ɬɨ ɦɨɠɧɚ ɜɢɞɿɥɢɬɢ 
ɞɟɤɿɥɶɤɚ ɱɚɫɬɨɬ, ɤɨɬɪɿ ɫɬɜɨɪɸɸɬɶ ɜɢɯɿɞɧɿ ɫɢɝɧɚɥɢ ɤɨɥɢɜɚɥɶɧɨ-ɿɦɩɭɥɶɫɧɨʀ ɮɨɪɦɢ. 
Ⱦɠɟɪɟɥɚɦɢ ɬɚɤɢɯ ɱɚɫɬɨɬ ɦɨɠɭɬɶ ɛɭɬɢ: ɩɟɪɿɨɞɢɱɧɚ ɪɨɛɨɬɚ ɪɟɝɭɥɹɬɨɪɿɜ ɭ ɫɢɫɬɟɦɚɯ 
ɚɜɬɨɦɚɬɢɱɧɨɝɨ ɪɟɝɭɥɸɜɚɧɧɹ (ɋȺɊ); ɡɦɿɧɚ ɜɢɬɪɚɬ, ɬɢɫɤɭ, ɬɟɦɩɟɪɚɬɭɪɢ ɬɚ ɤɨɧɰɟɧɬɪɚɰɿɣ 
ɦɚɬɟɪɿɚɥɶɧɢɯ ɿ ɬɟɩɥɨɜɢɯ ɩɨɬɨɤɿɜ, ɚ ɬɚɤɨɠ ɡɦɿɧɚ ɪɿɡɧɨɦɚɧɿɬɧɢɯ ɜɩɥɢɜɨɜɢɯ ɮɚɤɬɨɪɿɜ. əɤ 
ɩɨɤɚɡɚɥɢ  ɫɩɨɫɬɟɪɟɠɟɧɧɹ ɡɚ ɪɨɛɨɬɨɸ ɪɿɡɧɨɦɚɧɿɬɧɢɯ ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɚɩɚɪɚɬɿɜ, ɨɞɧɢɦɢ ɡ 
ɨɫɧɨɜɧɢɯ ɞɠɟɪɟɥ ɤɨɥɢɜɚɥɶɧɢɯ ɡɦɿɧ ɜɢɯɿɞɧɢɯ ɫɢɝɧɚɥɿɜ є ɜɥɚɫɧɟ ɬɟɯɧɨɥɨɝɿɱɧɢɣ ɩɪɨɰɟɫ, 
ɹɤɢɣ ɩɪɨɬɿɤɚє ɜ ɰɢɯ ɚɩɚɪɚɬɚɯ, ɧɚɩɪɢɤɥɚɞ, ɩɟɪɟɦɿɲɭɸɱɿ ɩɪɢɫɬɪɨʀ, ɤɨɧɜɟɤɰɿɣɧɿ ɫɤɥɚɞɨɜɿ, 
ɩɟɪɿɨɞɢɱɧɚ ɡɦɿɧɚ ɦɚɬɟɪɿɚɥɶɧɨɝɨ ɛɚɥɚɧɫɭ ɬɨɳɨ. əɤɳɨ ɩɪɢɣɧɹɬɢ, ɳɨ ɜɫɿ ɤɨɥɢɜɚɧɧɹ 
ɦɚɸɬɶ ɫɢɧɭɫɨʀɞɚɥɶɧɭ (ɤɨɫɢɧɭɫɨʀɞɚɥɶɧɭ ɱɢ ɡɦɿɲɚɧɭ) ɮɨɪɦɭ, ɬɨ ɱɚɫɬɤɨɜɿ ɤɨɥɢɜɚɥɶɧɿ 
ɫɢɝɧɚɥɢ ɨɛ’єɤɬɿɜ ɪɟɝɭɥɸɜɚɧɧɹ ɦɨɠɧɚ ɤɥɚɫɢɮɿɤɭɜɚɬɢ ɡɚ ɬɚɤɢɦɢ ɩɚɪɚɦɟɬɪɚɦɢ: 
ɚɦɩɥɿɬɭɞɨɸ, ɱɚɫɬɨɬɨɸ, ɩɟɪɿɨɞɨɦ ɤɨɥɢɜɚɧɶ ɬɚ ɩɨɱɚɬɤɨɜɨɸ ɮɚɡɨɸ. ɑɚɫɬɤɨɜɿ ɤɨɥɢɜɚɧɧɹ 
ɪɿɡɧɢɯ ɩɚɪɚɦɟɬɪɿɜ ɭ ɬɟɯɧɨɥɨɝɿɱɧɨɦɭ ɚɩɚɪɚɬɿ ɫɤɥɚɞɚɸɬɶɫɹ ɡɚ ɬɢɦ ɱɢ ɿɧɲɢɦ ɡɚɤɨɧɨɦ, 
ɫɬɜɨɪɸɸɱɢ ɫɤɥɚɞɧɢɣ ɤɨɥɢɜɚɥɶɧɨ-ɿɦɩɭɥɶɫɧɢɣ ɜɢɯɿɞɧɢɣ ɫɢɝɧɚɥ, ɹɤ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫ. 1. 

 

 
 

Ɋɢɫ. 1 - Ɍɪɟɧɞ ɪɟɚɥɶɧɨɝɨ ɱɚɫɭ ɡɦɿɧɢ ɪɿɜɧɹ L71 ɚɦɿɚɱɧɨʀ ɫɟɥɿɬɪɢ ɜ ɧɚɩɿɪɧɨɦɭ 

ɛɚɤɭ 402 ɬɪɢɜɚɥɿɫɬɸ 8 ɝɨɞɢɧ ɛɟɡ ɮɿɥɶɬɪɚɰɿʀ ɜɢɯɿɞɧɨɝɨ ɫɢɝɧɚɥɭ 

 

əɤ ɜɤɚɡɭɜɚɥɨɫɹ ɜ Д1Ж, ɬɟɯɧɨɥɨɝɿɱɧɿ ɨɛ’єɤɬɢ ɭɪɚɜɥɿɧɧɹ ɡ ɤɨɥɢɜɚɥɶɧɨ-ɿɦɩɭɥɶɫɧɢɦ 
ɯɚɪɚɤɬɟɪɨɦ ɬɪɟɧɞɭ ɦɚɸɬɶ ɩɨ ɤɪɚɣɧɿɣ ɦɿɪɿ ɬɪɢ ɞɠɟɪɟɥɚ, ɤɨɬɪɿ ɫɬɜɨɪɸɸɬɶ ɤɨɥɜɚɧɧɹ ɡ 
ɜɥɚɫɧɨɸ ɚɦɩɥɿɬɭɞɨɸ ɬɚ ɤɭɬɨɜɨɸ ɱɚɫɬɨɬɨɸ. Ⱦɨ ɨɫɧɨɜɧɢɯ ɬɚɤɢɯ ɞɠɟɪɟɥ ɜɿɞɧɨɫɹɬɶɫɹ 
ɪɟɝɭɥɸɸɱɿ ɨɪɝɚɧɢ ɫɢɫɬɟɦ ɚɜɬɨɦɚɬɢɱɧɨɝɨ ɪɟɝɭɥɸɜɚɧɧɹ ɬɚ ɬɟɯɧɨɥɨɝɿɱɧɢɣ ɨɛ’єɤɬ 
ɭɩɪɚɜɥɿɧɧɹ.  
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Ɋɢɫ. 2 - Ɍɪɟɧɞ ɪɟɚɥɶɧɨɝɨ ɱɚɫɭ ɡɦɿɧɢ ɪɿɜɧɹ L71 ɚɦɿɚɱɧɨʀ ɫɟɥɿɬɪɢ ɜ 

ɧɚɩɿɪɧɨɦɭ ɛɚɤɭ 402 ɬɪɢɜɚɥɿɫɬɸ 8 ɝɨɞɢɧ ɩɿɫɥɹ ɮɿɥɶɬɪɚɰɿʀ ɜɢɯɿɞɧɨɝɨ ɫɢɝɧɚɥɭ 

 

ɇɚ ɪɢɫ. 1 ɿ 2 ɩɨɤɚɡɚɧɨ: 11, 21 – ɥɿɧɿʀ ɫɟɪɟɞɧɶɨɝɨ ɡɧɚɱɟɧɧɹ ɪɿɜɧɹ ɡɚ 8 ɝɨɞɢɧ, ɹɤɿ 
ɩɪɢɣɦɚɸɬɶɫɹ ɡɚ ɞɿɣɫɧɿ ɡɧɚɱɟɧɧɹ ɜɿɞɩɨɜɿɞɧɨ; 12, 22 – ɥɿɧɿʀ ɫɟɪɟɞɧɶɨɝɨ ɩɨɬɨɱɧɨɝɨ 
ɡɧɚɱɟɧɧɹ ɪɿɜɧɹ, ɹɤɟ ɪɨɡɪɚɯɨɜɭєɬɶɫɹ ɜ ɤɨɦɩ’ɸɬɟɪɧɿɣ ɫɢɫɬɟɦɿ ɚɜɬɨɦɚɬɢɡɚɰɿʀ (ɄɋȺ); 13, 23 
– ɨɛɜɿɞɧɿ ɞɥɹ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɜɿɞɯɢɥɟɧɧɹ ɪɿɜɧɹ; 14, 24 – ɨɛɜɿɞɧɿ ɞɥɹ ɦɿɧɿɦɚɥɶɧɨɝɨ 
ɜɿɞɯɢɥɟɧɧɹ ɪɿɜɧɹ ɜɿɞɩɨɜɿɞɧɨ ɞɥɹ ɜɢɯɿɞɧɨɝɨ ɫɢɝɧɚɥɭ ɛɟɡ ɮɿɥɶɬɪɚɰɿʀ ɬɚ ɡ ɮɿɥɶɬɪɚɰɿєɸ. 
ɉɨɪɿɜɧɸɸɱɢ ɪɢɫɭɧɤɢ, ɛɚɱɢɦɨ, ɳɨ ɥɿɧɿʀ ɫɟɪɟɞɧɿɯ ɡɧɚɱɟɧɶ ɪɿɜɧɹ ɛɟɡ ɮɿɥɶɬɪɚɰɿʀ 12 ɿ ɡ 
ɮɿɥɶɬɪɚɰɿєɸ 22 є ɡɦɿɳɟɧɢɦɢ ɧɚ ɜɟɥɢɱɢɧɭ ΔL. ɉɪɢɣɦɟɦɨ ɞɨ ɭɜɚɝɢ, ɳɨ ɪɿɜɟɧɶ ɭ 
ɧɚɩɿɪɧɨɦɭ ɛɚɤɭ ɫɬɚɛɿɥɿɡɭєɬɶɫɹ ɋȺɊ ɡ ɉȱ-ɡɚɤɨɧɨɦ ɪɟɝɭɥɸɜɚɧɧɹ. Ⱥ ɰɟ ɡɧɚɱɢɬɶ, ɳɨ 
ɫɢɫɬɟɦɚɬɢɱɧɚ ɩɨɯɢɛɤɚ ɜɢɯɿɞɧɨɝɨ ɫɢɝɧɚɥɭ ɩɨɜɢɧɧɚ ɛɭɬɢ ɥɿɤɜɿɞɨɜɚɧɚ ɿɧɬɟɝɪɚɥɶɧɨɸ 
ɫɤɥɚɞɨɜɨɸ ɪɟɝɭɥɹɬɨɪɚ. ɉɪɨ ɧɚɹɜɧɿɫɬɶ ɬɚɤɢɯ ɩɨɯɢɛɨɤ ɜɢɦɿɪɸɜɚɧɧɹ ɜɤɚɡɭɜɚɥɢ ɩɪɨɮ. Є. 

ȼɨɥɨɞɚɪɫɶɤɢɣ ɿ Ʌ. Ʉɨɲɟɜɚ [2],. ɉɨɞɚɥɶɲɨɸ ɡɚɞɚɱɟɸ ɬɟɨɪɟɬɢɱɧɢɯ ɬɚ 
ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɢɯ ɞɨɫɥɿɞɠɟɧɶ є ɜɢɹɜɥɟɧɧɹ ɩɪɢɱɢɧ ɩɨɹɜɢ ɫɢɫɬɟɦɚɬɢɱɧɨʀ ɩɨɯɢɛɤɢ, ʀɯ 
ɦɚɬɟɦɚɬɢɱɧɟ ɨɩɢɫɚɧɧɹ, ɚ ɬɚɤɨɠ ɪɨɡɪɨɛɤɚ ɦɟɬɨɞɿɜ ɡɦɟɧɲɟɧɧɹ. ɍ [3], ɜɤɚɡɭєɬɶɫɹ, ɳɨ 
ɤɨɥɢɜɚɥɶɧɨ-ɿɦɩɭɥɶɫɧɿ ɬɪɟɧɞɢ ɹɜɥɹɸɬɶ ɫɨɛɨɸ ɫɭɤɭɩɧɿɫɬɶ ɞɜɨɯ ɿ ɛɿɥɶɲɟ ɱɚɫɬɨɬ ɡ 
ɪɿɡɧɢɦɢ ɚɦɩɥɿɬɭɞɚɦɢ ɬɚ ɱɚɫɬɨɬɚɦɢ, ɤɨɬɪɿ ɡɭɦɨɜɥɟɧɿ ɫɬɜɨɪɟɧɧɹɦ ɭ ɋȺɊ ɥɨɤɚɥɶɧɢɯ 
ɤɨɧɫɟɪɜɚɬɢɜɧɢɯ ɞɢɧɚɦɿɱɧɢɯ ɥɚɧɨɤ.  
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ɆȺɌȿɆȺɌɂɑɇȱ ɆɈȾȿɅȱ ɋȿɉȺɊȺɌɈɊȺ 120-F ɉɊɂɊɈȾɇɈȽɈ ȽȺɁɍ ɉɊɂ 
ȺɉȿɊȱɈȾɂɑɇȱɃ ɁɆȱɇȱ ȼɏȱȾɇɈȽɈ ɆȺɌȿɊȱȺɅɖɇɈȽɈ ɉɈɌɈɄɍ 

ɇɨɜɝɨɪɨɞɫɶɤɢɣ Ɉ. ɋ., Ƚɟɪɚɫɢɦɟɧɤɨ Ɉ. ȼ., Ʌɿɬɜɿɧɨɜ Ʉ. Ⱥ., ɤ. ɬ. ɧ., ɞɨɰɟɧɬ 

ɋɯɿɞɧɨɭɤɪɚʀɧɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɿɦ. ȼ. Ⱦɚɥɹ 

ɋɟɩɚɪɚɬɨɪɢ ɜɿɞɧɨɫɹɬɶɫɹ ɞɨ ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɚɩɚɪɚɬɿɜ, ɤɨɬɪɿ ɩɪɢɡɧɚɱɟɧɿ ɞɥɹ 
ɪɨɡɞɿɥɟɧɧɹ ɝɚɡɨɜɢɯ ɩɨɬɨɤɿɜ ɜɿɞ ɪɿɞɤɨʀ ɮɚɡɢ. əɤ ɩɪɚɜɢɥɨ ɜɨɧɢ є ɜɟɪɬɢɤɚɥɶɧɢɦɢ ɿ ɦɚɸɬɶ 
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ɰɢɥɿɧɞɪɢɱɧɭ ɮɨɪɦɭ. ɍ ɜɟɪɯɧɿɣ ɱɚɫɬɢɧɿ ɫɟɩɚɪɚɬɨɪɚ є ɫɟɩɚɪɭɸɱɢɣ ɩɪɢɫɬɪɿɣ, ɹɤɢɣ 
ɫɤɥɚɞɚєɬɶɫɹ ɡ ɩɚɤɟɬɭ ɦɟɬɚɥɟɜɢɯ ɫɿɬɨɤ. ȼɿɧ ɦɚє ɧɚɫɬɭɩɧɿ ɝɟɨɦɟɬɪɢɱɧɿ ɪɨɡɦɿɪɢ: ɡɨɜɧɿɲɧɿɣ 
ɞɿɚɦɟɬɪ Dɡɨɜ= 1500 ɦɦ, ɬɨɜɳɢɧɚ ɫɬɿɧɤɢ įɫɬ. = 14 ɦɦ, ɜɢɫɨɬɚ ɚɩɚɪɚɬɚ ɇ = 5100 ɦɦ. 

ɋɟɪɟɞɨɜɢɳɟ – ɩɪɢɪɨɞɧɢɣ ɝɚɡ. ɉɚɪɚɦɟɬɪɢ ɫɟɪɟɞɨɜɢɳɚ: ɪɨɛɨɱɢɣ ɬɢɫɤ 1,7 Ɇɉɚ, ɪɨɛɨɱɚ 
ɬɟɦɩɟɪɚɬɭɪɚ – ɜɿɞ 15,5 ɞɨ ɦɿɧɭɫ 30ºɋ. Ɇɿɫɬɤɿɫɬɶ ɚɩɚɪɚɬɭ V = 6,4 ɦ³. Ɇɚɬɟɪɿɚɥ: 
ɜɭɝɥɟɰɟɜɚ ɫɬɚɥɶ. Ɉɛ’єɦɧɚ ɜɢɬɪɚɬɚ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɭ, ɤɨɬɪɚ ɩɪɨɯɨɞɢɬɶ ɱɟɪɟɡ ɫɟɩɚɪɚɬɨɪ, 
ɫɤɥɚɞɚє F=78000 ɧɦ3

/ɝ, ɬɢɫɤ ɝɚɡɭ P=0,9-1,2 Ɇɉɚ. ɋɟɩɚɪɚɬɨɪ ɦɚє ɨɞɧɭ ɜɢɯɿɞɧɭ 
ɤɨɨɪɞɢɧɚɬɭ – ɪɿɜɟɧɶ ɤɨɧɞɟɧɫɚɬɭ, ɤɨɬɪɢɣ ɩɿɞɬɪɢɦɭєɬɶɫɹ ɧɚ ɪɿɜɧɿ 70% ɜɿɞ ɜɢɫɨɬɢ 
ɚɩɚɪɚɬɭ. Ɋɿɜɟɧɶ ɤɨɧɞɟɧɫɚɬɭ ɫɬɚɛɿɥɿɡɭєɬɶɫɹ ɲɥɹɯɨɦ ɜɢɜɟɞɟɧɧɹ ɣɨɝɨ ɭ ɡɛɿɪɧɢɤ 
ɤɨɧɞɟɧɫɚɬɭ. Ɂɚɞɚɱɚ ɩɨɥɹɝɚє ɜ ɬɨɦɭ, ɳɨɛɢ ɪɨɡɪɚɯɭɜɚɬɢ ɜɿɞɯɢɥɟɧɧɹ ɪɿɜɧɹ ɤɨɧɞɟɧɫɚɬɭ ɜ 
ɫɟɩɚɪɚɬɨɪɿ ɜɿɞ ɧɨɦɿɧɚɥɶɧɨɝɨ ɡɧɚɱɟɧɧɹ ɩɪɢ ɡɦɿɧɿ ɪɿɡɧɢɯ ɜɩɥɢɜɨɜɢɯ ɩɚɪɚɦɟɬɪɚɯ ɡ ɦɟɬɨɸ 
ɨɩɬɢɦɿɡɚɰɿʀ ɫɢɫɬɟɦɢ ɚɜɬɨɦɚɬɢɱɧɨɝɨ ɪɟɝɭɥɸɜɚɧɧɹ (ɋȺɊ).  

Ɂɝɿɞɧɨ ɡ ɬɟɨɪɿєɸ ɛɚɥɚɧɫɭ ɲɜɢɞɤɨɫɬɟɣ ɦɚɫɢ ɦɚɬɟɪɿɚɥɶɧɢɯ ɩɨɬɨɤɿɜ ɫɟɩɚɪɚɬɨɪ ɦɨɠɧɚ 
ɨɩɢɫɚɬɢ ɧɚɫɬɭɩɧɢɦ ɧɟɥɿɧɿɣɧɢɦ ɞɢɮɟɪɟɧɰɿɚɥɶɧɢɦ ɪɿɜɧɹɧɧɹɦ 
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,              (1) 

 

ɞɟ  ,
1

xm  - ɦɚɫɚ ɝɚɡɨɪɿɞɢɧɧɨʀ ɫɭɦɿɲɿ (ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɭ+ɜɨɥɨɝɚ), ɹɤɚ ɩɨɫɬɭɩɚє ɜ 
ɫɟɩɚɪɚɬɨɪ;   - ɱɚɫ ɩɟɪɟɛɭɜɚɧɧɹ ɝɚɡɭ ɜ ɡɨɧɿ ɤɨɧɞɟɧɫɚɰɿʀ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɭ; D  - 

ɤɨɟɮɿɰɿєɧɬ ɞɢɮɭɡɿʀ ɜɨɥɨɝɢ ɩɪɢ ʀʀ ɤɨɧɞɟɧɫɚɰɿʀ; 
k

v  - ɤɨɧɜɟɤɰɿɣɧɚ ɲɜɢɞɤɿɫɬɶ ɝɚɡɭ; )(
2

tm  - 

ɦɚɫɚ ɤɨɧɞɟɧɫɚɬɭ, ɜ ɫɟɩɚɪɚɬɨɪɿ; Ƚɋ FV /
1
 , DSɋɉ /

2
  - ɫɬɚɥɿ ɱɚɫɭ ɫɟɩɚɪɚɬɨɪɚ; t  - ɱɚɫ 

ɫɬɨɤɭ ɤɨɧɞɟɧɫɚɬɭ. 
Ɂɝɿɞɧɨ ɡ ɦɟɬɨɞɨɦ ɧɭɥɶɨɜɨɝɨ ɝɪɚɞɿєɧɬɚ ɪɿɜɧɹɧɧɹ (1) ɦɨɠɧɚ ɪɨɡɞɿɥɢɬɢ ɧɚ ɧɚɫɬɭɩɧɭ 

ɫɢɫɬɟɦɭ ɞɜɨɯ ɞɢɮɟɪɟɧɰɿɚɥɶɧɢɯ ɪɿɜɧɹɧɶ: 
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ɞɟ k – ɤɨɟɮɿɰɿєɧɬ ɩɟɪɟɬɜɨɪɟɧɧɹ. 

ɑɚɫ ɩɟɪɟɛɭɜɚɧɧɹ 
k

vx / . Ɍɨɞɿ   xv
k
 /1 . ɉɿɞɫɬɚɜɢɜɲɢ ɰɿ ɪɿɜɧɹɧɧɹ ɜ (2), 

ɩɪɢ ɩɨɱɚɬɤɨɜɿɣ ɭɦɨɜɿ 0   
101

0, mxm   ɨɬɪɢɦɭєɦɨ ɧɚɫɬɭɩɧɭ ɫɢɫɬɟɦɭ ɥɿɧɿɣɧɢɯ 
ɞɢɮɟɪɟɧɰɿɚɥɶɧɢɯ ɪɿɜɧɹɧɶ: 
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Ɍɚɤɢɦ ɱɢɧɨɦ, ɹɤɳɨ ɜɿɞɧɨɲɟɧɧɹ ɫɬɚɥɢɯ ɱɚɫɭ 2/
21
 , ɬɨ ɫɭɦɿɫɧɟ ɪɿɲɟɧɧɹ 

ɫɢɫɬɟɦɢ ɪɿɜɧɹɧɶ (4) ɿ (5) ɞɚє ɧɚɫɬɭɩɧɭ ɚɧɚɥɿɬɢɱɧɭ ɦɨɞɟɥɶ ɫɟɩɩɚɪɚɬɨɪɚ: 
 



ɋɟɤɰɿɹ 5: ȿɥɟɤɬɪɨɟɧɟɪɝɟɬɢɤɚ, ɜɢɦɿɪɸɜɚɥɶɧɚ ɬɟɯɧɿɤɚ ɬɚ ɤɨɦɩ’ɸɬɟɪɧɚ ɿɧɠɟɧɟɪɿɹ 
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p  - ɤɨɪɟɧɿ ɯɚɪɚɤɬɟɪɢɫɬɢɱɧɨɝɨ ɪɿɜɧɹɧɧɹ. 

ɉɪɢ ɩɨɱɚɬɤɨɜɢɯ ɭɦɨɜɚɯ, ɤɨɥɢ 0x  ɿ 0   
101

0,0 mm  . Ɍɨɞɿ  
 

    Dxvmkxm
k
/2exp1,

1011
 .                                                 (7) 

 

ɉɪɢɣɦɟɦɨ ɞɨ ɭɜɚɝɢ, ɳɨ ɦɚɫɚ ɜɨɥɨɝɢ, ɤɨɬɪɚ ɩɨɫɬɭɩɚє ɭ ɫɟɩɚɪɭɸɱɢɣ ɩɪɢɫɬɪɿɣ 
ɫɟɩɚɪɚɬɨɪɚ, ȽȽCɉ RTPVm /

10
 , ɞɟ 

CɉV  - ɨɛ’єɦ ɫɟɩɚɪɭɸɱɨɝɨ ɩɪɢɫɬɪɨɸ; ɊȽ – ɬɢɫɤ ɝɚɡɭ; R – 

ɭɧɿɜɟɪɫɚɥɶɧɚ ɝɚɡɨɜɚ ɫɬɚɥɚ; ɌȽ – ɬɟɦɩɟɪɚɬɭɪɚ ɝɚɡɭ. Ɇɚɫɚ ɤɨɧɞɟɧɫɚɬɭ, ɹɤɚ ɧɚɤɨɩɢɱɭєɬɶɫɹ 
ɜ ɫɟɩɚɪɚɬɨɪɿ  

kCk
SLtm 

2
, ɞɟ Lk – ɪɿɜɟɧɶ ɤɨɧɞɟɧɫɚɬɭ ɜ ɫɟɩɚɪɚɬɨɪɿ; SC – ɩɨɩɟɪɟɱɧɢɣ 

ɩɟɪɟɬɢɧ ɫɟɩɚɪɚɬɨɪɚ; 
k

  - ɝɭɫɬɢɧɚ ɤɨɧɞɟɧɫɚɬɭ. Ɍɚɤ ɹɤ ɫɬɚɥɿ ɱɚɫɭ ɜɢɯɨɞɭ ɤɨɧɞɟɧɫɚɬɭ 
Ƚɋ FV /

1
 , DSɋɉ /

2
 ,  ɬɨ ɤɨɪɟɧɿ ɯɚɪɚɤɬɟɪɢɫɬɢɱɧɨɝɨ ɪɿɜɧɹɧɧɹ (5) ɞɨɪɿɜɧɸɸɬɶ 
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ȼɪɚɯɨɜɭɸɱɢ ɫɤɚɡɚɧɟ, ɬɚ ɩɪɢɣɦɚɸɱɢ, ɳɨ ɋɉCɉ xSV  , ɚ 
Cɋɉ SS  , ɦɚɬɟɦɚɬɢɱɧɚ 

ɦɨɞɟɥɶ ɫɟɩɚɪɚɬɨɪɚ ɩɪɢɣɦɚє ɜɢɝɥɹɞ 
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Ʉɨɧɜɟɤɰɿɣɧɭ ɲɜɢɞɤɿɫɬɶ ɝɚɡɨɜɨɝɨ ɩɨɬɨɤɭ ɦɨɠɧɚ ɡɧɚɣɬɢ ɡɚ ɮɨɪɦɭɥɨɸ: 
ɋɉȽk

SFv / . Ɂɝɿɞɧɨ ɯ ɪɿɜɧɹɧɧɹɦ (5) ɩɟɪɟɞɚɜɚɥɶɧɚ ɮɭɧɤɰɿɹ ɫɟɩɚɪɚɬɨɪɚ  
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Ɂ ɪɿɜɧɹɧɶ (9) ɿ (10) ɜɢɞɧɨ, ɳɨ ɞɨ ɨɫɧɨɜɧɢɯ ɜɩɥɢɜɨɜɢɯ  ɩɚɪɚɦɟɬɪɨɦ ɦɨɠɧɚ 
ɜɿɞɧɟɫɬɢ ɧɚɫɬɭɩɧɿ: ɯ – ɬɨɜɳɢɧɚ ɫɟɩɚɪɭɸɱɨɝɨ ɩɪɢɫɬɪɨɸ; ɊȽ – ɬɢɫɤ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɭ; Sk – 

ɩɨɩɟɪɟɱɧɢɣ ɩɟɪɟɬɢɧ ɫɟɩɚɪɚɬɨɪɚ; ɌȽ – ɬɟɦɩɟɪɚɬɭɪɚ ɩɪɢɪɨɞɧɪɨɝɨ ɝɚɡɭ; m10 – ɦɚɫɚ ɜɨɥɨɝɢ 
ɜ ɩɪɢɪɨɞɧɨɦɭ ɝɚɡɿ; ȽF  - ɦɚɫɨɜɚ ɜɢɬɪɚɬɚ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɭ ɿ D – ɤɨɟɮɿɰɿєɧɬ ɞɢɮɭɡɿʀ, 
ɤɨɬɪɢɣ ɡɚɥɟɠɢɬɶ ɜɿɞ ɬɟɦɩɟɪɚɬɭɪɢ ɝɚɡɭ. 
 

ɆȺɌȿɆȺɌɂɑɇȱ ɆɈȾȿɅȱ ɉȱȾȱȽɊȱȼȺɑȺ 103-ȼ ɋɌȺȾȱȲ ɋȱɊɄɈɈɑɂɓȿɇɇə  
ɉɊɂɊɈȾɇɈȽɈ ȽȺɁɍ ɍ ȼɂɊɈȻɇɂɐɌȼȱ ȺɆȱȺɄɍ 

Ʉɥɿɦɟɧɤɨ Ɉ. Ƚ., ɋɬɟɩɚɧɨɜ Ⱦ. Ⱥ., Ʌɿɬɜɿɧɨɜ Ʉ. Ⱥ., ɤ. ɬ. ɧ., ɞɨɰɟɧɬ 

ɋɯɿɞɧɨɭɤɪɚʀɧɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɿɦ. ȼ. Ⱦɚɥɹ 

ɉɿɞɿɝɪɿɜɚɱɿ ɜɿɞɧɨɫɹɬɶɫɹ ɞɨ ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɚɩɚɪɚɬɿɜ, ɤɨɬɪɿ ɩɪɢɡɧɚɱɟɧɿ ɞɥɹ ɧɚɝɪɿɜɚɧɧɹ 
ɝɚɡɨɜɢɯ ɩɨɬɨɤɿɜ ɡ ɦɟɬɨɸ ʀɯ ɩɨɞɚɥɶɲɨɝɨ ɜɢɤɨɪɢɫɬɚɧɧɹ. ɉɿɫɥɹ ɤɨɦɩɪɟɫɨɪɚ 102-J ɝɚɡɨɜɚ 
ɫɭɦɿɲ ɩɿɞ ɬɢɫɤɨɦ ɧɟ ɛɿɥɶɲɢɦ 4,54 Ɇɉɚ ɧɚɩɪɚɜɥɹєɬɶɫɹ ɜ ɡɦɿɣɨɜɢɤɢ ɜɨɝɧɟɜɨɝɨ 



ɋɟɤɰɿɹ 5: ȿɥɟɤɬɪɨɟɧɟɪɝɟɬɢɤɚ, ɜɢɦɿɪɸɜɚɥɶɧɚ ɬɟɯɧɿɤɚ ɬɚ ɤɨɦɩ’ɸɬɟɪɧɚ ɿɧɠɟɧɟɪɿɹ 

132 

ɩɿɞɿɝɪɿɜɚɱɚ 103-ȼ, ɞɟ ɩɿɞɿɝɪɿɜɚєɬɶɫɹ ɞɨ ɬɟɦɩɟɪɚɬɭɪɢ 360÷399ºɋ ɡɚ ɪɚɯɭɧɨɤ ɫɩɚɥɸɜɚɧɧɹ 
ɩɚɥɢɜɧɨɝɨ ɝɚɡɭ ɜ 4-ɯ ɩɚɥɶɧɢɤɚɯ. Ɍɟɦɩɟɪɚɬɭɪɚ ɬɟɯɧɨɥɨɝɿɱɧɨɝɨ ɝɚɡɭ ɧɚ ɜɢɯɨɞɿ ɡ 
ɩɿɞɿɝɪɿɜɚɱɚ ɩɿɞɬɪɢɦɭєɬɶɫɹ ɚɜɬɨɦɚɬɢɱɧɨ ɪɟɝɭɥɹɬɨɪɨɦ, ɲɥɹɯɨɦ ɡɦɿɧɢ ɜɢɬɪɚɬɢ ɩɚɥɢɜɧɨɝɨ 
ɝɚɡɭ. ɉɿɞɿɝɪɿɜɚɱɟɦ є ɜɟɪɬɢɤɚɥɶɧɢɣ ɚɩɚɪɚɬ, ɹɤɢɣ ɫɤɥɚɞɚєɬɶɫɹ ɡ ɪɚɞɿɚɰɿɣɧɨʀ ɬɚ 
ɤɨɧɜɟɤɰɿɣɧɨʀ ɫɟɤɰɿɣ. Ɋɚɞɿɚɰɿɣɧɚ ɫɟɤɰɿɹ ɦɚє ɰɢɥɿɧɞɪɢɱɧɭ ɮɨɪɦɭ ɡɨɜɧɿɲɧɿɦ ɞɿɚɦɟɬɪɨɦ 
Dɡɨɜ=4178 ɦɦ, ɬɨɜɳɢɧɨɸ ɫɬɿɧɤɢ įɫɬ.=6 ɦɦ ɿ ɜɢɫɨɬɨɸ ɇ=7400 ɦɦ. ɍɫɟɪɟɞɢɧɿ ɜɟɪɬɢɤɚɥɶɧɨ 
ɪɨɡɬɚɲɨɜɚɧɢɣ ɡɦɿɣɨɜɢɤ ɡ ɬɪɭɛ ɞɿɚɦɟɬɪɨɦ Dɡɨɜ=114,4 ɦɦ, ɬɨɜɳɢɧɨɸ ɫɬɿɧɤɢ įɫɬ.=6 ɦɦ, 
ɞɨɜɠɢɧɨɸ Lɬɪ.=6400 ɦɦ, ɤɿɥɶɤɿɫɬɸ ɬɪɭɛɨɤ n=56 ɲɬ. ɉɥɨɳɚ ɩɨɜɟɪɯɧɿ ɧɚɝɪɿɜɭ F=134,6 

ɦ2. Ʉɨɧɜɟɤɰɿɣɧɨɸ ɫɟɤɰɿєɸ є ɩɪɹɦɨɤɭɬɧɢɣ ɚɩɚɪɚɬ ɲɢɪɢɧɨɸ 1250 ɦɦ, ɞɨɜɠɢɧɨɸ 4130 
ɦɦ ɿ ɜɢɫɨɬɨɸ 3850 ɦɦ. ɍɫɟɪɟɞɢɧɿ ɝɨɪɢɡɨɧɬɚɥɶɧɨ ɪɨɡɬɚɲɨɜɚɧɢɣ ɡɦɿɣɨɜɢɤ ɡ ɨɪɟɛɪɟɧɢɯ 
ɬɪɭɛ ɞɿɚɦɟɬɪɨɦ Dɡɨɜ.=101,5 ɦɦ, ɬɨɜɳɢɧɨɸ ɫɬɿɧɤɢ  įɫɬ.=6 ɦɦ ɿ ɞɨɜɠɢɧɨɸ Lɬɪ.=3430 ɦɦ. 
Ʉɿɥɶɤɿɫɬɶ ɬɪɭɛɨɤ n=56 ɲɬ. ɉɥɨɳɚ ɩɨɜɟɪɯɧɿ ɧɚɝɪɿɜɭ F=607 ɦ2. Ɇɚɬɟɪɿɚɥ - ɜɭɝɥɟɰɟɜɚ ɬɚ 
ɥɟɝɨɜɚɧɚ ɫɬɚɥɿ. Ɂɚɞɚɱɚ ɩɨɥɹɝɚє ɜ ɪɨɡɪɨɛɰɿ ɦɚɬɟɦɚɬɢɱɧɢɯ ɦɨɞɟɥɟɣ ɩɿɞɿɝɪɿɜɚɱɚ ɡɚ 
ɬɟɦɩɟɪɚɬɭɪɨɸ ɝɚɡɨɜɨɝɨ ɩɨɬɨɤɭ ɧɚ ɣɨɝɨ ɜɢɯɨɞɿ ɡ ɦɟɬɨɸ ɩɿɞɜɢɳɟɧɧɹ ɬɨɱɧɨɫɬɿ 
ɪɟɝɭɥɸɜɚɧɧɹ. Ɂɝɿɞɧɨ ɡ ɬɟɨɪɿєɸ ɛɚɥɚɧɫɭ ɲɜɢɞɤɨɫɬɟɣ ɡɦɿɧɢ ɬɟɦɩɟɪɚɬɭɪɢ ɦɚɬɟɪɿɚɥɶɧɢɯ 
ɩɨɬɨɤɿɜ ɩɿɞɿɝɪɿɜɚɱ ɦɨɠɧɚ ɨɩɢɫɚɬɢ ɧɚɫɬɭɩɧɢɦ ɧɟɥɿɧɿɣɧɢɦ ɞɢɮɟɪɟɧɰɿɚɥɶɧɢɦ ɪɿɜɧɹɧɧɹɦ 
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ɞɟ  ,
1

xɌ  - ɬɟɦɩɟɪɚɬɭɪɚ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɭ ɭ ɩɿɞɿɝɪɿɜɚɱɿ ɡɚ ɣɨɝɨ ɜɢɫɨɬɨɸ ɯ ɬɚ ɱɚɫɨɦ 
ɩɟɪɟɛɭɜɚɧɧɹ  ; ɚ  - ɬɟɦɩɟɪɚɬɭɪɨɩɪɨɜɿɞɧɿɫɬɶ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɭ; 

T
F  - ɨɛ'єɦɧɚ ɜɢɬɪɚɬɚ 

ɧɚɝɪɿɬɨɝɨ ɝɚɡɭ ɜ ɤɨɧɜɟɤɰɿɣɧɿɣ ɫɟɤɰɿʀ ɩɿɞɿɝɪɿɜɚɱɚ; 
TP

S  - ɩɥɨɳɚ ɧɚɝɪɿɜɭ ɬɪɭɛɨɤ; )(
2

tɌ  - 

ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɝɪɿɬɨɝɨ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɭ ɡɚ ɱɚɫ t.  
Ɍɚɤ ɹɤ ɩɿɞɿɝɪɿɜɚɱ ɩɪɚɰɸє ɡɚ ɩɪɢɧɰɢɩɨɦ ɤɨɠɭɯɨɬɪɭɛɧɨɝɨ ɬɟɩɥɨɨɛɦɿɧɧɢɤɚ, ɬɨ 

ɫɬɚɥɿ ɱɚɫɭ ''''
1

  , ɚ '''2

2
  , ɞɟ 

Tpcc
Scm  /''  ;  

TppȽcp
ScFcm   '/'' ; 

pc
mm ,  - 

ɦɚɫɚ ɬɟɩɥɨɩɟɪɟɞɚɸɱɨʀ ɫɬɿɧɤɢ ɬɚ ɧɚɝɪɿɜɚɸɱɨɝɨ ɝɚɡɭ ɜɿɞɩɨɜɿɞɧɨ; ɫɪ – ɬɟɩɥɨєɦɧɿɫɬɶ ɝɚɡɭ; 
p

  - ɤɨɟɮɿɰɿєɧɬ ɬɟɩɥɨɜɿɞɞɚɱɿ ɫɬɿɧɤɢ ɞɨ ɝɚɡɭ; ȽF  - ɨɛ'єɦɧɚ ɜɢɬɪɚɬɚ ɝɚɡɭ. Ɂɝɿɞɧɨ ɡ 
ɦɟɬɨɞɨɦ ɧɭɥɶɨɜɨɝɨ ɝɪɚɞɿєɧɬɚ ɪɿɜɧɹɧɧɹ (1) ɦɨɠɧɚ ɪɨɡɞɿɥɢɬɢ ɧɚ ɧɚɫɬɭɩɧɭ ɫɢɫɬɟɦɭ ɞɜɨɯ 
ɞɢɮɟɪɟɧɰɿɚɥɶɧɢɯ ɪɿɜɧɹɧɶ: 
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ȿɥɟɦɟɧɬɚɪɧɭ ɞɨɜɠɢɧɭ ɯ ɚɤɬɢɜɧɨʀ ɡɨɧɢ ɩɿɞɿɝɪɿɜɚɱɚ ɦɨɠɧɚ ɡɧɚɣɬɢ ɡɚ ɮɨɪɦɭɥɨɸ: 


k
vɯ , ɚ 222 

k
vɯ . ɉɿɞɫɬɚɜɢɜɲɢ ɰɿ ɡɚɥɟɠɧɨɫɬɿ ɜ ɪɿɜɧɹɧɧɹ (2), ɩɿɫɥɹ ɿɧɬɟɝɪɭɜɚɧɧɹ 

ɡɚ ɜɿɞɩɨɜɿɞɧɢɦɢ ɡɦɿɧɧɢɦɢ ɨɬɪɢɦɭєɦɨ ɧɚɫɬɭɩɧɭ ɫɢɫɬɟɦɭ ɥɿɧɿɣɧɢɯ ɞɢɮɟɪɟɧɰɿɚɥɶɧɢɯ 
ɪɿɜɧɹɧɶ: 
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ɋɟɤɰɿɹ 5: ȿɥɟɤɬɪɨɟɧɟɪɝɟɬɢɤɚ, ɜɢɦɿɪɸɜɚɥɶɧɚ ɬɟɯɧɿɤɚ ɬɚ ɤɨɦɩ’ɸɬɟɪɧɚ ɿɧɠɟɧɟɪɿɹ 
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Ɍɚɤɢɦ ɱɢɧɨɦ, ɹɤɳɨ ɜɿɞɧɨɲɟɧɧɹ ɫɬɚɥɢɯ ɱɚɫɭ 2/
21
 , ɬɨ ɫɭɦɿɫɧɟ ɪɿɲɟɧɧɹ 

ɫɢɫɬɟɦɢ ɪɿɜɧɹɧɶ (4) ɿ (5) ɞɚє ɧɚɫɬɭɩɧɭ ɚɧɚɥɿɬɢɱɧɭ  ɦɨɞɟɥɶ ɩɿɞɿɝɪɿɜɚɱɚ: 
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ɞɟ 2

21
2/    - ɫɬɭɩɿɧɶ ɡɚɝɚɫɚɧɧɹ ɩɟɪɟɯɿɞɧɨɝɨ ɩɪɨɰɟɫɭ;    22

21

2

2
2//1    - 

ɜɥɚɫɧɚ ɱɚɫɬɨɬɚ ɤɨɥɢɜɚɧɶ ɬɟɦɩɟɪɚɬɭɪɢ. 
ɉɪɢ ɩɨɱɚɬɤɨɜɢɯ ɭɦɨɜɚɯ 0   

101
0 ɌɌ   ɦɚєɦɨ  
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ɉɪɢɣɦɟɦɨ ɞɨ ɭɜɚɝɢ, ɳɨ ɤɨɟɮɿɰɿєɧɬ ɬɟɦɩɟɪɚɬɭɪɨɩɪɨɜɿɞɧɨɫɬɿ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɭ 
 ɪɫa / , ɞɟ   - ɤɨɟɮɿɰɿєɧɬ ɬɟɩɥɨɩɪɨɜɿɞɧɨɫɬɿ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɭ; ɪɫ  - ɬɟɩɥɨєɦɧɿɫɬɶ 

ɝɚɡɭ;   - ɝɭɫɬɢɧɚ. Ɍɚɤ ɹɤ ɞɥɹ ɝɚɡɨɜɢɯ ɫɭɦɿɲɟɣ RTMP 848/ , ɞɟ Ɇ – ɦɨɥɟɤɭɥɹɪɧɚ 
ɜɚɝɚ ɨɞɢɧɢɰɿ ɨɛ’єɦɭ ɝɚɡɭ; Ɋ – ɬɢɫɤ; R – ɭɧɿɜɟɪɫɚɥɶɧɚ ɝɚɡɨɜɚ ɫɬɚɥɚ; Ɍ – ɬɟɦɩɟɪɚɬɭɪɚ ɝɚɡɭ, 
ɬɨ ɡ ɜɪɚɯɭɜɚɧɧɹɦ ɰɢɯ ɪɿɜɧɹɧɶ ɞɥɹ ɡɦɿɧɢ ɬɟɦɩɟɪɚɬɭɪɢ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɭ ɜ ɩɿɞɿɝɪɿɜɚɱɿ 
ɦɚєɦɨ 
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ɑɚɫ ɩɟɪɟɛɭɜɚɧɧɹ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɭ ɭ ɩɿɞɿɝɪɿɜɚɱɿ ɦɨɠɧɚ ɜɢɡɧɚɱɢɬɢ ɡɚ ɮɨɪɦɭɥɨɸ: 
ȽFV / , ɞɟ V – ɨɛ’єɦ ɤɨɧɜɟɤɰɿɣɧɨʀ ɱɚɫɬɢɧɢ ɩɿɞɿɝɪɿɜɚɱɚ; FȽ – ɨɛ'єɦɧɚ ɜɢɬɪɚɬɚ 

ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɭ. Ɋɨɡɤɥɚɞɟɦɨ ɪɿɜɧɹɧɧɹ (8) ɜ ɪɹɞ Ɍɟɣɥɨɪɚ ɬɚ ɨɛɦɟɠɢɦɨɫɹ ɣɨɝɨ ɩɟɪɲɢɦ 
ɱɥɟɧɨɦ. ɉɿɞɫɬɚɜɢɜɲɢ ɣɨɝɨ ɜ ɪɿɜɧɹɧɧɹ (6), ɨɬɪɢɦɭєɦɨ ɦɚɬɟɦɚɬɢɱɧɭ ɦɨɞɟɥɶ ɩɿɞɿɝɪɿɜɚɱɚ ɜ 
ɬɚɤɨɦɭ ɜɢɝɥɹɞɿ 
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Ɂ ɪɿɜɧɹɧɧɹ (9) ɜɢɞɧɨ, ɳɨ ɞɨ ɨɫɧɨɜɧɢɯ ɜɩɥɢɜɨɜɢɯ ɩɚɪɚɦɟɬɪɿɜ ɩɿɞɿɝɪɿɜɚɱɚ ɦɨɠɧɚ 
ɜɿɞɧɟɫɬɢ ɨɛ’єɦɧɭ ɜɢɬɪɚɬɭ, ɬɢɫɤ, ɬɟɦɩɟɪɚɬɭɪɭ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɭ, ɚ ɬɚɤɨɠ ɬɟɦɩɟɪɚɬɭɪɚ  Ɍ10 

ɞɢɦɨɜɢɯ ɝɚɡɿɜ ɭ ɤɨɧɜɟɤɰɿɣɧɿɣ ɱɚɫɬɢɧɿ ɧɚɝɪɿɜɚɱɚ. 
 

ɆȺɌȿɆȺɌɂɑɇȱ ɆɈȾȿɅȱ ɉɈȼȱɌɊəɇɈȽɈ ɏɈɅɈȾɂɅɖɇɂɄȺ 191-ɋ 
ɄɈɆɉɊȿɋɈɊȺ 102-J ɍ ȼɂɊɈȻɇɂɐɌȼȱ ȺɆȱȺɄɍ  

Ʉɭɤɨɬɚ Ⱥ., ɋɬɟɧɰɟɥɶ Ƀ. ȱ. ɞ.ɬ.ɧ., ɩɪɨɮɟɫɨɪ 

ɋɯɿɞɧɨɭɤɪɚʀɧɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɿɦ. ȼ. Ⱦɚɥɹ 

ɉɨɜɿɬɪɹɧɿ ɯɨɥɨɞɢɥɶɧɢɤɢ ɲɢɪɨɤɨ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ ɜ ɪɿɡɧɢɯ ɝɚɥɭɡɹɯ ɧɚɪɨɞɧɨɝɨ 
ɝɨɫɩɨɞɚɪɫɬɜɚ, ɭ ɬɨɦɭ ɱɢɫɥɿ ɜ ɯɿɦɿɱɧɿɣ ɩɪɨɦɢɫɥɨɜɨɫɬɿ ɍ ɜɢɪɨɛɧɢɰɬɜɿ ɫɢɧɬɟɬɢɱɧɨɝɨ 
ɚɦɿɚɤɭ ɩɨɜɿɬɪɹɧɿ ɯɨɥɨɞɢɥɶɧɢɤɢ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ ɞɥɹ ɨɯɨɥɨɞɠɟɧɧɹ ɧɚɝɪɿɬɢɯ ɝɚɡɨɜɢɯ 



ɋɟɤɰɿɹ 5: ȿɥɟɤɬɪɨɟɧɟɪɝɟɬɢɤɚ, ɜɢɦɿɪɸɜɚɥɶɧɚ ɬɟɯɧɿɤɚ ɬɚ ɤɨɦɩ’ɸɬɟɪɧɚ ɿɧɠɟɧɟɪɿɹ 
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ɩɨɬɨɤɿɜ ɩɪɢ ʀɯ ɧɚɝɧɿɬɚɧɧɿ, ɚɛɫɨɪɛɰɿʀ ɜɭɝɥɟɤɢɫɥɨɝɨ ɝɚɡɭ ɡ ɤɨɧɜɟɪɬɨɜɚɧɨʀ ɝɚɡɨɜɨʀ ɫɭɦɿɲɿ, 
ɨɯɨɥɨɞɠɟɧɧɿ ɚɦɿɚɱɧɨ-ɝɚɡɨɜɨʀ ɫɭɦɿɲɿ ɡ ɦɟɬɨɸ ɤɨɧɞɟɧɫɚɰɿʀ ɚɦɿɚɤɭ ɬɨɳɨ. Ⱦɥɹ 
ɦɿɠɫɬɭɩɿɧɫɱɚɬɨɝɨ ɨɯɨɥɨɞɠɟɧɧɹ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɭ ɧɚɝɧɿɬɚɥɶɧɨɝɨ ɤɨɦɩɪɟɫɨɪɚ 
ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɨɞɧɨɟɥɟɦɟɧɬɧɢɣ ɯɨɥɨɞɢɥɶɧɢɤ ɡ ɩɨɜɿɬɪɹɧɢɦ ɨɯɨɥɨɞɠɟɧɧɹɦ. 
ɇɨɦɿɧɚɥɶɧɚ ɩɨɬɭɠɧɿɫɬɶ ɟɥɟɤɬɪɨɞɜɢɝɭɧɚ N = 25 ɤVȺ (22 ɤȼɬ), ɤɭɬɨɜɚ ɱɚɫɬɨɬɚ Ȧ = 24,3 ɫ-

1
 (n = 1460 ɨɛ/ɯɜ). Ɍɪɭɛɱɚɬɤɚ ɜɢɤɨɧɚɧɚ ɡ ɨɪɟɛɪɟɧɢɯ ɬɪɭɛ ɡɨɜɧɿɲɧɿɦ ɞɿɚɦɟɬɪɨɦ Dɡɨɜ. = 

25,4 ɦɦ, ɬɨɜɳɢɧɚ ɫɬɿɧɤɢ įɫɬ. = 2,41 ɦɦ, ɞɨɜɠɢɧɚ ɬɪɭɛɨɤ δ = 12192 ɦɦ, ɤɿɥɶɤɿɫɬɶ ɬɪɭɛɨɤ 
Ч = 90 ɲɬ. ɉɥɨɳɚ ɩɨɜɟɪɯɧɿ ɬɟɩɥɨɨɛɦɿɧɭ F = 1853 ɦ². ɋɟɪɟɞɨɜɢɳɟ ɬɪɭɛɧɨɝɨ ɩɪɨɫɬɨɪɭ – 

ɩɪɢɪɨɞɧɵɣ ɝɚɡ. ɉɚɪɚɦɟɬɪɢ ɫɟɪɟɞɨɜɢɳɚ: ɪɨɛɨɱɢɣ ɬɢɫɤ 2,21 Ɇɉɚ; ɪɨɛɨɱɚ ɬɟɦɩɟɪɚɬɭɪɚ 
ɧɚ ɜɯɨɞɿ 129,2ºɋ, ɧɚ ɜɢɯɨɞɿ 51ºɋ. Ɇɚɬɟɪɿɚɥ – ɜɭɝɥɟɰɟɜɚ ɫɬɚɥɶ. Ɂɚɞɚɱɚ ɩɨɥɹɝɚє ɜ ɪɨɡɪɨɛɰɿ 
ɦɚɬɟɦɚɬɢɱɧɢɯ ɦɨɞɟɥɟɣ ɩɨɜɿɬɪɹɧɨɝɨ ɯɨɥɨɞɢɥɶɧɢɤɚ ɡɚ ɬɟɦɩɟɪɚɬɭɪɨɸ ɝɚɡɨɜɨɝɨ ɩɨɬɨɤɭ ɧɚ 
ɣɨɝɨ ɜɢɯɨɞɿ ɡ ɦɟɬɨɸ ɩɿɞɜɢɳɟɧɧɹ ɟɮɟɤɬɢɜɧɨɫɬɿ ɣɨɝɨ ɪɨɛɨɬɢ. Ɂɝɿɞɧɨ ɡ ɬɟɨɪɿєɸ ɛɚɥɚɧɫɭ 
ɲɜɢɞɤɨɫɬɟɣ ɡɦɿɧɢ ɬɟɦɩɟɪɚɬɭɪɢ ɦɚɬɟɪɿɚɥɶɧɢɯ ɩɨɬɨɤɿɜ ɩɿɞɿɝɪɿɜɚɱ ɦɨɠɧɚ ɨɩɢɫɚɬɢ 
ɧɚɫɬɭɩɧɢɦ ɧɟɥɿɧɿɣɧɢɦ ɞɢɮɟɪɟɧɰɿɚɥɶɧɢɦ ɪɿɜɧɹɧɧɹɦ 
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ɞɟ  ,
1

xɌ  - ɬɟɦɩɟɪɚɬɭɪɚ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɭ ɧɚ ɜɯɨɞɿ ɩɨɜɿɬɪɹɧɨɝɨ ɯɨɥɨɞɢɥɶɧɢɤɚ ɡɚ ɣɨɝɨ 
ɜɢɫɨɬɨɸ ɯ ɬɚ ɱɚɫɨɦ ɩɟɪɟɛɭɜɚɧɧɹ  ; ɚ  - ɬɟɦɩɟɪɚɬɭɪɨɩɪɨɜɿɞɧɿɫɬɶ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɭ; ɉF  - 

ɨɛ’єɦɧɚ ɜɢɬɪɚɬɚ ɝɚɡɭ ɧɚ ɜɯɨɞɿ ɜ ɯɨɥɨɞɢɥɶɧɢɤ; ɌɊS  - ɩɥɨɳɚ ɩɨɩɟɪɟɱɧɨɝɨ ɩɟɪɟɬɢɧɭ 
ɬɪɭɛɤɢ; )(

2
tɌ  - ɬɟɦɩɟɪɚɬɭɪɚ ɨɯɨɥɨɞɠɟɧɨɝɨ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɭ ɡɚ ɱɚɫ t.  

Ɍɚɤ ɹɤ ɯɨɥɨɞɢɥɶɧɢɤ ɩɪɚɰɸє ɡɚ ɩɪɢɧɰɢɩɨɦ ɤɨɠɭɯɨɬɪɭɛɧɨɝɨ ɬɟɩɥɨɨɛɦɿɧɧɢɤɚ, ɬɨ 
ɫɬɚɥɿ ɱɚɫɭ ''''

1
  , ɚ '''2

2
  , ɞɟ 

Tpcc
Scm  /''  ;  

TppȽcp
ScFcm   '/'' ; 

pc
mm ,  - 

ɦɚɫɚ ɬɟɩɥɨɩɟɪɟɞɚɸɱɨʀ ɫɬɿɧɤɢ ɬɚ ɨɯɨɥɨɞɠɭɜɚɧɨɝɨ ɝɚɡɭ ɜɿɞɩɨɜɿɞɧɨ; ɫɪ – ɬɟɩɥɨєɦɧɿɫɬɶ 
ɝɚɡɭ; 

p
  - ɤɨɟɮɿɰɿєɧɬ ɬɟɩɥɨɜɿɞɞɚɱɿ ɫɬɿɧɤɢ ɬɪɭɛɤɢ ɞɨ ɝɚɡɭ; ȽF  - ɨɛ'єɦɧɚ ɜɢɬɪɚɬɚ ɝɚɡɭ. 

Ɂɝɿɞɧɨ ɡ ɦɟɬɨɞɨɦ ɧɭɥɶɨɜɨɝɨ ɝɪɚɞɿєɧɬɚ ɪɿɜɧɹɧɧɹ (1) ɦɨɠɧɚ ɪɨɡɞɿɥɢɬɢ ɧɚ ɧɚɫɬɭɩɧɭ 
ɫɢɫɬɟɦɭ ɞɜɨɯ ɞɢɮɟɪɟɧɰɿɚɥɶɧɢɯ ɪɿɜɧɹɧɶ: 
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vɯ . ɉɿɞɫɬɚɜɢɜɲɢ ɰɿ ɡɚɥɟɠɧɨɫɬɿ ɜ ɪɿɜɧɹɧɧɹ (2), ɩɿɫɥɹ ɿɧɬɟɝɪɭɜɚɧɧɹ 

ɡɚ ɜɿɞɩɨɜɿɞɧɢɦɢ ɡɦɿɧɧɢɦɢ ɨɬɪɢɦɭєɦɨ ɧɚɫɬɭɩɧɭ ɫɢɫɬɟɦɭ ɥɿɧɿɣɧɢɯ ɞɢɮɟɪɟɧɰɿɚɥɶɧɢɯ 
ɪɿɜɧɹɧɶ: 
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  - ɫɬɚɥɚ ɱɚɫɭ ɩɟɪɟɧɟɫɟɧɧɹ ɬɟɩɥɨɜɨʀ ɟɧɟɪɝɿʀ ɜɿɞ ɧɚɝɪɿɬɢɯ ɬɪɭɛɨɤ ɞɨ 

ɨɯɨɥɨɞɠɭɸɱɨɝɨ ɩɨɜɿɬɪɹ. 
ɉɿɫɥɹ ɿɧɬɟɝɪɭɜɚɧɧɹ ɪɿɜɧɹɧɧɹ (4) ɡɚ ɱɚɫɨɦ   ɩɪɢ ɜɿɞɩɨɜɿɞɧɢɯ ɩɨɱɚɬɤɨɜɢɯ ɭɦɨɜɚɯ 

ɨɬɪɢɦɭєɦɨ ɦɚɬɟɦɚɬɢɱɧɭ ɦɨɞɟɥɶ ɞɥɹ ɨɯɨɥɨɞɠɟɧɧɹ ɩɨɜɟɪɯɧɿ ɬɪɭɛɤɢ ɩɨɬɨɤɨɦ ɩɨɜɿɬɪɹ: 
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k  - ɤɨɟɮɿɰɿєɧɬ ɩɟɪɟɞɚɱɿ; 
10

T  - ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɝɪɿɜɭ ɡɨɜɧɿɲɧɶɨʀ ɩɨɜɟɪɯɧɿ ɬɪɭɛɤɢ 
ɩɪɢɪɨɞɧɢɦ ɝɚɡɨɦ. 

Ɋɿɲɟɧɧɹɦ ɪɿɜɧɹɧɧɹ (5) ɡ ɜɪɚɯɭɜɚɧɧɹɦ (7) ɩɪɢ ɭɦɨɜɿ, ɳɨ 2/
21
 , ɛɭɞɟ 
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Ⱥɧɚɥɿɡ ɪɿɜɧɹɧɧɹ (9) ɩɨɤɚɡɭє, ɳɨ ɞɨ ɧɚɣɛɿɥɶɲ ɜɩɥɢɜɨɜɢɯ ɩɚɪɚɦɟɬɪɿɜ ɩɨɜɿɬɪɹɧɨɝɨ 
ɯɨɥɨɞɢɥɶɧɢɤɚ ɜɿɞɧɨɫɹɬɶɫɹ: ɩɨɱɚɬɤɨɜɚ ɬɟɦɩɟɪɚɬɭɪɚ 

10
T  ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɭ; ɜɢɬɪɚɬɚ ȽF  

ɧɚɝɪɿɬɨɝɨ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɭ; ɦɚɫɚ Ƚm  ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɭ; ɤɨɧɜɟɤɰɿɣɧɚ ɲɜɢɞɤɿɫɬɶ 
k

v  

ɩɨɜɿɬɪɹ; ɨɛ'єɦɧɚ ɜɢɬɪɚɬɚ ɉF  ɩɨɜɿɬɪɹ, ɹɤɚ ɩɨɞɚєɬɶɫɹ ɧɚ ɯɨɥɨɞɢɥɶɧɢɤ ɿ ɤɨɟɮɿɰɿєɧɬ 
ɬɟɦɩɟɪɚɬɭɪɨɩɪɨɜɿɞɧɨɫɬɿ ɚ ɨɯɨɥɨɞɠɭɸɱɨɝɨ ɩɨɜɿɬɪɹ. 
 

ɆȺɌȿɆȺɌɂɑɇȱ ɆɈȾȿɅȱ ɊȿȺɄɌɈɊȺ ȽȱȾɊɈɋȱɊɄɈɈɑɂɓȿɇɇə 101-Ⱦ ɍ 
ȼɂɊɈȻɇɂɐɌȼȱ ȺɆȱȺɄɍ  

Ȼɪɢɝɢɞɚ Ɋ., ɋɬɟɧɰɟɥɶ Ƀ. ȱ. ɞ.ɬ.ɧ., ɩɪɨɮɟɫɨɪ 

ɋɯɿɞɧɨɭɤɪɚʀɧɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɿɦ. ȼ. Ⱦɚɥɹ 

ɉɿɞɿɝɪɿɬɚ ɞɨ 360÷399ºɋ ɝɚɡɨɜɚ ɫɭɦɿɲ ɩɨɞɚєɬɶɫɹ ɜ ɪɟɚɤɬɨɪ ɝɿɞɪɭɜɚɧɧɹ ɫɿɪɧɢɫɬɢɯ 
ɡʼєɞɧɚɧɶ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɭ 101-D, ɡɚɩɨɜɧɟɧɢɣ 34 ɦ³ ɚɥɸɦɨɤɨɛɚɥɶɬɦɨɥɿɛɞɟɧɨɜɢɦ 
ɤɚɬɚɥɿɡɚɬɨɪɨɢɦ. Ɋɟɚɤɬɨɪ ɹɜɥɹє ɫɨɛɨɸ ɜɟɪɬɢɤɚɥɶɧɢɣ ɰɢɥɿɧɞɪɢɱɧɢɣ ɡɜɚɪɧɢɣ ɚɩɚɪɚɬ. 
Ɋɨɡɦɿɪɢ ɪɟɚɤɬɨɪɚ: ɡɨɜɧɿɲɧɿɣ ɞɿɚɦɟɬɪ Dɡɨɜ.=2300 ɦɦ, ɬɨɜɳɢɧɚ ɫɬɿɧɤɢ įɫɬ.=70 ɦɦ, ɜɢɫɨɬɚ 
ɇ=13613 ɦɦ. Ʉɚɬɚɥɿɡɚɬɨɪ ɪɨɡɦɿɳɟɧɢɣ ɭ ɪɟɚɤɬɨɪɿ ɜ ɞɜɚ ɲɚɪɢ: ɧɢɠɧɿɣ ɲɚɪ, ɜɢɫɨɬɨɸ 



ɋɟɤɰɿɹ 5: ȿɥɟɤɬɪɨɟɧɟɪɝɟɬɢɤɚ, ɜɢɦɿɪɸɜɚɥɶɧɚ ɬɟɯɧɿɤɚ ɬɚ ɤɨɦɩ’ɸɬɟɪɧɚ ɿɧɠɟɧɟɪɿɹ 
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4170 ɦɦ, ɭɤɥɚɞɟɧɢɣ ɧɚ ɫɿɬɤɭ ɡ ɧɟɪɠɚɜɿɸɱɨʀ ɫɬɚɥɿ ɬɚ ɲɚɪ ɦɭɥɢɬɨɜɢɯ ɤɭɥɶɨɤ; ɜɟɪɯɧɿɣ 
ɲɚɪ, ɜɢɫɨɬɨɸ 4140 ɦɦ, ɭɤɥɚɞɟɧɢɣ ɧɚ ɫɿɬɤɭ ɡ ɧɟɪɠɚɜɿɸɱɨʀ ɫɬɚɥɿ ɬɚ ɪɟɲɿɬɤɭ. Ɉɛʼєɦ 
ɤɚɬɚɥɿɡɚɬɨɪɚ V=34 ɦ³. ɋɟɪɟɞɨɜɢɳɟ – ɩɪɢɪɨɞɧɢɣ ɝɚɡ ɿ ɜɨɞɟɧɶ. ɉɚɪɚɦɟɬɪɢ ɫɟɪɟɞɨɜɢɳɚ: 

ɪɨɛɨɱɢɣ ɬɢɫɤ 4,31 Ɇɉɚ, ɪɨɛɨɱɚ ɬɟɦɩɟɪɚɬɭɪɚ 382ºɋ. Ɇɿɫɬɤɿɫɬɶ ɚɩɚɪɚɬɭ V=45,6 ɦ³. 
Ɇɚɬɟɪɿɚɥ – ɥɟɝɨɜɚɧɚ ɫɬɚɥɶ. ɍ ɪɟɚɤɬɨɪɿ ɫɿɪɤɨɦɿɫɬɤɿ ɫɩɨɥɭɤɢ ɡ’єɞɧɭɸɬɶɫɹ ɡ ɜɨɞɧɟɦ, ɹɤɢɣ 
ɩɨɞɚєɬɶɫɹ ɡ ɚɡɨɬɨɜɨɞɧɟɜɨɸ ɫɭɦɿɲɲɸ. ɍ ɪɟɡɭɥɶɬɚɬɿ ɫɬɜɨɪɸєɬɶɫɹ ɫɿɪɤɨɜɨɞɟɧɶ ɇ2S, 

ɤɨɬɪɢɣ ɭ ɩɨɞɚɥɶɲɨɦɭ ɩɪɚɤɬɢɱɧɨ ɩɨɜɧɿɫɬɸ ɜɢɜɨɞɢɬɶɫɹ ɡ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɭ. ɉɪɨɰɟɫ 
ɝɿɞɪɭɜɚɧɧɹ ɫɩɨɥɭɱɟɧɶ ɫɿɪɤɢ ɩɪɨɯɨɞɢɬɶ ɩɪɢ ɬɢɫɤɭ 4,3 Ɇɉɚ ɿ ɬɟɦɩɟɪɚɬɭɪɿ 360-399

ɨɋ. 

Ɉɛ'єɦɧɚ ɜɢɬɪɚɬɚ ɝɚɡɨɜɨʀ ɫɭɦɿɲɿ (ɩɪɢɪɨɞɧɢɣ ɝɚɡ + 7500 ɦ3/ɝɨɞ ɚɡɨɬɨɜɨɞɧɟɜɨʀ ɫɭɦɿɲɿ), 
ɹɤɚ ɩɨɞɚєɬɶɫɹ ɜ ɪɟɚɤɬɨɪ, ɫɤɥɚɞɚє 28000-42500 ɦ3

/ɝɨɞ. Ɂɚɞɚɱɟɸ є ɜɢɜɱɟɧɧɹ ɩɪɨɰɟɫɿɜ, 
ɤɨɬɪɿ ɩɪɨɬɿɤɚɸɬɶ ɭ ɪɟɚɤɬɨɪɿ. 

Ɂɝɿɞɧɨ ɡ ɬɟɨɪɿєɸ ɪɟɨɥɨɝɿɱɧɢɯ ɩɟɪɟɬɜɨɪɟɧɶ ɩɪɨɰɟɫ ɯɿɦɿɱɧɨɝɨ ɩɟɪɟɬɜɨɪɟɧɧɹ 
ɫɿɪɤɨɦɿɫɬɤɢɯ ɫɩɨɥɭɤ ɭ ɫɿɪɤɨɜɨɞɟɧɶ ɦɨɠɧɚ ɨɩɢɫɚɬɢ ɧɚɫɬɭɩɧɢɦ ɞɢɮɟɪɟɧɰɿɚɥɶɧɢɦ 
ɪɿɜɧɹɧɧɹɦ 
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xQ  - ɪɨɡɩɨɞɿɥɟɧɧɹ ɤɨɧɰɟɧɬɪɚɰɿʀ ɫɿɪɤɨɦɿɫɬɤɢɯ ɫɩɨɥɭɤ ɡɚ ɜɢɫɨɬɨɸ ɯ ɪɟɚɤɬɨɪɚ ɬɚ 
ɱɚɫɨɦ   ɩɟɪɟɛɭɜɚɧɧɹ ɜ ɪɟɚɤɬɨɪɿ; D  - ɤɨɟɮɿɰɿєɧɬ ɞɢɮɭɡɿʀ ɦɨɥɟɤɭɥ ɫɿɪɤɨɦɿɫɬɤɢɯ ɫɩɨɥɭɤ; 

21
,  - ɫɬɚɥɿ ɱɚɫɭ ɯɿɦɿɱɧɨɝɨ ɩɟɪɟɬɜɨɪɟɧɧɹ; 

k
v  - ɤɨɧɜɟɤɰɿɣɧɚ ɫɤɥɚɞɨɜɚ ɲɜɢɞɤɨɫɬɿ ɪɭɯɭ 

ɝɚɡɨɜɨɝɨ ɩɨɬɨɤɭ;  tQ
2

 - ɤɨɧɰɟɧɬɪɚɰɿɹ ɫɿɪɤɨɜɨɞɧɸ ɭ ɝɚɡɨɜɿɣ ɫɭɦɿɲɿ ɧɚ ɜɢɯɨɞɿ ɪɟɚɤɬɨɪɚ; 
Q

k  - ɤɨɟɮɿɰɿєɧɬ ɩɟɪɟɬɜɨɪɟɧɧɹ. 
ɇɚ ɩɿɞɫɬɚɜɿ ɦɟɬɨɞɭ ɧɭɥɶɨɜɨɝɨ ɝɪɚɞɿєɧɬɚ ɧɟɥɿɧɿɣɧɟ ɞɢɮɟɪɟɧɰɿɚɥɶɧɟ ɪɿɜɧɹɧɧɹ (1) 

ɦɨɠɧɚ ɩɨɞɚɬɢ ɫɢɫɬɟɦɨɸ ɧɚɫɬɭɩɧɢɯ ɪɿɜɧɹɧɶ: 
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əɤɳɨ ɪɟɚɤɰɿɣɧɢɣ ɩɪɨɰɟɫ ɩɪɨɯɨɞɢɬɶ ɡɚ ɩɨɪɲɧɟɜɨɸ ɦɨɞɟɥɥɸ, ɬɨ ɩɪɢɣɧɹɜɲɢ, ɳɨ 
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vx / , ɪɿɜɧɹɧɧɹ (2) ɧɚɛɭɜɚє ɬɚɤɢɣ ɜɢɝɥɹɞ 
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ɉɪɢ ɧɭɥɶɨɜɢɯ ɩɨɱɚɬɤɨɜɢɯ ɭɦɨɜɚɯ ɪɿɲɟɧɧɹɦ ɪɿɜɧɹɧɶ (4) ɿ (5) ɜɿɞɩɨɜɿɞɧɨ ɛɭɞɭɬɶ: 
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p  - ɤɨɪɟɧɿ ɯɚɪɚɤɬɟɪɢɫɬɢɱɧɨɝɨ ɪɿɜɧɹɧɧɹ. 
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K  - ɩɟɪɟɞɟɤɫɩɨɧɟɧɰɿɣɧɚ ɫɬɚɥɚ; E – ɟɧɟɪɝɿɹ 

ɚɤɬɢɜɚɰɿʀ ɪɟɚɤɰɿʀ; R – ɭɧɿɜɟɪɫɚɥɶɧɚ ɝɚɡɨɜɚ ɫɬɚɥɚ; T0 – ɚɛɫɨɥɸɬɧɚ ɬɟɦɩɟɪɚɬɭɪɚ; 
PP

c,  - 

ɝɭɫɬɢɧɚ ɬɚ ɬɟɩɥɨєɦɧɿɫɬɶ ɝɚɡɭ; V0 – ɨɛ’єɦ ɤɚɬɚɥɿɡɚɬɨɪɚ;   - ɤɨɟɮɿɰɿєɧɬ ɬɟɩɥɨɜɿɞɞɚɱɿ; SP – 

ɩɥɨɳɚ ɩɨɩɟɪɟɱɧɨɝɨ ɩɟɪɟɬɢɧɭ ɤɚɬɚɥɿɡɚɬɨɪɚ.  
əɤ ɩɨɤɚɡɚɧɨ ɜ [1Ж, ɬɨɜɳɢɧɚ ɲɚɪɭ ɤɚɬɚɥɿɡɚɬɨɪɚ, ɧɚ ɤɨɬɪɨɦɭ ɩɪɨɯɨɞɢɬɶ ɩɨɜɧɟ 

ɩɟɪɟɬɜɨɪɟɧɧɹ ɫɿɪɤɨɦɿɫɬɤɢɯ ɫɩɨɥɭɤ, ɜɢɡɧɚɱɚєɬɶɫɹ ɡɚ ɮɨɪɦɭɥɨɸ 

 /2 DQx
S

  ,                                                         (8) 

ɞɟ 
1

Q  - ɦɚɫɨɜɚ ɤɨɧɰɟɧɬɪɚɰɿɹ ɫɿɪɤɨɦɿɫɬɤɢɯ ɫɩɨɥɭɤ ɭ ɩɪɢɪɨɞɧɨɦɭ ɝɚɡɿ; D – ɟɮɟɤɬɢɜɧɢɣ 
ɤɨɟɮɿɰɿєɧɬ ɞɢɮɭɡɿʀ; t - ɱɚɫ ɩɟɪɟɬɜɨɪɟɧɧɹ ɫɿɪɤɨɦɿɫɬɤɢɯ ɫɩɨɥɭɤ ɭ ɫɿɪɤɨɜɨɞɟɧɶ (ɱɚɫ 
ɩɟɪɟɛɭɜɚɧɧɹ);   - ɦɚɫɨɜɚ ɤɨɧɰɟɧɬɪɚɰɿɹ ɜɨɞɧɸ ɜ ɨɞɢɧɢɰɿ ɨɛ’єɦɭ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɭ, ɹɤɚ 
ɩɨɬɪɿɛɧɚ ɞɥɹ ɩɨɜɧɨɝɨ ɩɟɪɟɬɜɨɪɟɧɧɹ ɫɿɪɤɨɦɿɫɬɤɢɯ ɫɩɨɥɭɤ.  

Ɍɚɤ ɹɤ ɦɚɫɨɜɚ ɤɨɧɰɟɧɬɪɚɰɿɹ ȽSS
FmQ / , ɬɨ ɪɿɜɧɹɧɧɹ (8) ɩɪɢɜɨɞɢɬɶɫɹ ɞɨ 

ɧɚɫɬɭɩɧɨɝɨ ɜɢɝɥɹɞɭ  
ȽS

FDmx /2 ,                                             (9) 

ɉɿɞɫɬɚɜɢɜɲɢ (9) ɭ ɪɿɜɧɹɧɧɹ (6), ɚ ɨɫɬɚɧɧє ɜ (7) ɨɬɪɢɦɭєɦɨ ɦɚɬɟɦɚɬɢɱɧɭ ɦɨɞɟɥɶ 
ɪɟɚɤɬɨɪɚ ɜ ɬɚɤɿɣ ɮɨɪɦɿ 
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.             (10) 

Ⱥɧɚɥɿɡ ɪɿɜɧɹɧɧɹ (10) ɩɨɤɚɡɭє, ɳɨ ɤɨɧɰɟɧɬɪɚɰɿɹ ɫɿɪɤɨɜɨɞɧɸ ɭ ɝɚɡɨɜɿɣ ɫɭɦɿɲɿ ɧɚ 
ɜɢɯɨɞɿ ɪɟɚɤɬɨɪɚ ɭ ɫɬɚɬɢɱɧɨɦɭ ɪɟɠɢɦɿ ɪɨɛɨɬɢ ɡɚɥɟɠɢɬɶ ɜɿɞ ɦɚɫɢ ɫɿɪɤɨɦɿɫɬɧɢɯ ɡ’єɞɧɚɧɶ 

S
m , ɤɨɧɰɟɧɬɪɚɰɿʀ ɜɨɞɧɸ   ɭ ɝɚɡɨɜɿɣ ɫɭɦɿɲɿ ɬɚ ʀʀ ɦɚɫɨɜɨʀ ɜɢɬɪɚɬɢ ȽF . ɍɫɬɚɥɟɧɟ 
ɡɧɚɱɟɧɧɹ ɩɟɪɟɯɿɞɧɢɯ ɩɪɨɰɟɫɿɜ ɩɪɢ ɡɦɿɧɿ ɜɩɥɢɜɨɜɢɯ ɩɚɪɚɦɟɬɪɿɜ ɭ ɩɟɪɲɨɦɭ ɧɚɛɥɢɠɟɧɧɿ 
є ɤɜɚɞɪɚɬɢɱɧɨɸ ɮɭɧɤɰɿєɸ ɬɚ ɨɩɢɫɭєɬɶɫɹ ɧɚɫɬɭɩɧɢɦ ɪɿɜɧɹɧɧɹɦ 

  2

1022
/2 HFDmQktQ Ƚs
 .                                               (11) 

ɉɪɢ ɰɶɨɦɭ ɩɨɬɪɿɛɧɨ ɜɿɞɦɿɬɢɬɢ, ɳɨ ɡɚɥɟɠɧɿɫɬɶ ɤɨɧɰɟɧɬɪɚɰɿʀ ɫɿɪɤɨɜɨɞɧɸ ɜɿɞ 
ɡɦɿɧɢ ɰɢɯ ɩɚɪɚɦɟɬɪɿɜ є ɧɟɥɿɧɿɣɧɨɸ, ɳɨ ɧɚɤɥɚɞɚє ɜɿɞɩɨɜɿɞɧɿ ɭɦɨɜɢ ɧɚ ɜɢɛɿɪ 
ɞɨɡɜɨɥɟɧɨɝɨ ɞɿɚɩɚɡɨɧɭ ʀɯ ɡɦɿɧɢ ɬɚ ɪɨɛɨɬɢ ɫɢɫɬɟɦ ɚɜɬɨɦɚɬɢɱɧɨɝɨ ɪɟɝɭɥɸɜɚɧɧɹ.  
Ʌɿɬɟɪɚɬɭɪɚ 

1.ɋɬɟɧɰɟɥɶ Ƀ. ȱ. Ɏɨɬɨɤɨɥɨɪɢɦɟɬɪɢɱɧɿ ɝɚɡɨɚɧɚɥɿɡɚɬɨɪɢ. Ɇɨɧɨɝɪɚɮɿɹ. Ʉɢʀɜ: ɍɆɄ 
ȼɈ. – 1992. – 120 ɫ.   
 

ɆȿɌɈȾɂ ɈȻɊɈȻɄɂ ɄɊɂȼɂɏ ɉȿɊȿɏȱȾɇɂɏ ɉɊɈɐȿɋȱȼ ȺɉȿɊȱɈȾɂɑɇɂɏ 
ɈȻ’ЄɄɌȱȼ ɍɉɊȺȼɅȱɇɇə 

Ɋɚɞɱɟɧɤɨ Ɋ.,  ɋɬɟɧɰɟɥɶ Ƀ. ȱ. ɞ.ɬ.ɧ., ɩɪɨɮɟɫɨɪ 

ɋɯɿɞɧɨɭɤɪɚʀɧɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɿɦ. ȼ. Ⱦɚɥɹ 

Ɋɨɡɪɨɛɤɚ ɦɚɬɟɦɚɬɢɱɧɢɯ ɦɨɞɟɥɟɣ ɦɨɠɟ ɛɭɬɢ ɜɢɤɨɧɚɧɚ ɹɤ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɢɦɢ, 
ɬɚɤ ɿ ɬɟɨɪɟɬɢɱɧɢɦɢ ɦɟɬɨɞɚɦɢ. Ɍɟɨɪɟɬɢɱɧɢɣ ɦɟɬɨɞ ɩɟɪɟɞɛɚɱɚє ɜɿɞɩɨɜɿɞɧɭ ɨɛɪɨɛɤɭ 
ɤɪɢɜɢɯ, ɨɬɪɢɦɚɧɢɯ ɜ ɪɟɡɭɥɶɬɚɬɿ ʀɯ ɪɨɡɪɚɯɭɧɤɭ ɧɚ ɤɨɦɩ’ɸɬɟɪɿ ɩɪɢ ɡɦɿɧɿ ɪɿɡɧɢɯ 
ɜɩɥɢɜɨɜɢɯ ɩɚɪɚɦɟɬɪɿɜ. əɤ ɩɪɚɜɢɥɨ, ɰɟ є ɡɚɥɟɠɧɨɫɬɿ ɜɢɯɿɞɧɢɯ ɤɨɨɪɞɢɧɚɬ (ɤɨɧɰɟɧɬɪɚɰɿɹ, 
ɬɟɦɩɟɪɚɬɭɪɚ, ɬɢɫɤ ɿ ɪɿɜɟɧɶ) ɜɿɞ ɡɦɿɧɢ ɜɯɿɞɧɢɯ, ɹɤɢɦɢ є ɟɧɟɪɝɟɬɢɱɧɿ ɱɢ ɦɚɬɟɪɿɚɥɶɧɿ 
ɜɢɬɪɚɬɢ. Ⱦɥɹ ɛɿɥɶɲɨɫɬɿ ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɩɪɨɰɟɫɿɜ ɜɢɯɿɞɧɢɦɢ ɤɨɨɪɞɢɧɚɬɚɦɢ є 
ɤɨɧɰɟɧɬɪɚɰɿʀ, ɬɟɦɩɟɪɚɬɭɪɚ, ɬɢɫɤ, ɚ ɞɥɹ ɪɿɞɢɧɧɢɯ ɫɟɪɟɞɨɜɢɳ ɳɟ ɣ ɪɿɜɟɧɶ. Ɉɤɪɿɦ ɬɨɝɨ 



ɋɟɤɰɿɹ 5: ȿɥɟɤɬɪɨɟɧɟɪɝɟɬɢɤɚ, ɜɢɦɿɪɸɜɚɥɶɧɚ ɬɟɯɧɿɤɚ ɬɚ ɤɨɦɩ’ɸɬɟɪɧɚ ɿɧɠɟɧɟɪɿɹ 

138 

ɦɨɠɭɬɶ ɛɭɬɢ ɿɧɲɿ ɤɨɨɪɞɢɧɚɬɢ, ɹɤ ɝɭɫɬɢɧɚ ɪɟɱɨɜɢɧɢ, ɜ’ɹɡɤɿɫɬɶ ɬɨɳɨ. ȼɢɯɿɞɧɿ 
ɤɨɨɪɞɢɧɚɬɢ ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɨɛ’єɤɬɿɜ ɭɩɪɚɜɥɿɧɧɹ (ɌɈɍ) ɩɨɡɧɚɱɢɦɨ ɭ ɜɿɞɧɨɫɧɿɣ ɮɨɪɦɿ 
 ty

i
, ɞɟ t – ɩɨɬɨɱɧɢɣ ɱɚɫ ɩɟɪɟɯɿɞɧɨɝɨ ɩɪɨɰɟɫɭ, ɜɯɿɞɧɿ ɤɨɨɪɞɢɧɚɬɢ 

j
x  ɿ ɜɩɥɢɜɨɜɿ 

k
z . 

Ɍɨɞɿ ɩɟɪɟɯɿɞɧɢɣ ɩɪɨɰɟɫ ɭ ɡɚɝɚɥɶɧɨɦɭ ɜɢɩɚɞɤɭ ɨɩɢɫɭєɬɶɫɹ ɬɚɤɨɸ ɮɨɪɦɭɥɨɸ 
     tzxfzfty

jki
,,,

21  , ɞɟ  ,
1 k

zf  - ɮɭɧɤɰɿɹ, ɤɨɬɪɚ ɨɩɢɫɭє ɩɨɜɟɞɿɧɤɭ ɜɯɿɞɧɨʀ 
ɤɨɨɪɞɢɧɚɬɢ ɜ ɡɚɥɟɠɧɨɫɬɿ ɜɿɞ ɡɦɿɧɢ ɜɩɥɢɜɨɜɢɯ ɩɚɪɚɦɟɬɪɿɜ 

k
z  ɿ ɱɚɫɭ   ɩɟɪɟɛɭɜɚɧɧɹ; 

 tzxf
j

,,
2   - ɮɭɧɤɰɿɹ, ɤɨɬɪɚ ɨɩɢɫɭє ɩɪɨɰɟɫ ɫɬɜɨɪɟɧɧɹ ɧɨɜɨɝɨ ɦɚɬɟɪɿɚɥɶɧɨɝɨ ɩɨɬɨɤɭ, ɡɚ 

ɱɚɫɨɦ t . ɍ ɡɚɝɚɥɶɧɨɦɭ ɜɢɩɚɞɤɭ, ɧɚɩɪɢɤɥɚɞ, ɞɥɹ ɝɚɡɨɜɨɝɨ ɪɟɚɤɬɨɪɚ ɫɿɪɤɨɨɱɢɳɟɧɧɹ ɭ 
ɜɢɪɨɛɧɢɰɬɜɿ ɚɦɿɚɤɭ ɦɚɬɟɦɚɬɢɱɧɚ ɦɨɞɟɥɶ ɦɚє ɜɢɝɥɹɞ 
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,       (1) 

ɞɟ  tQ
2

 - ɩɨɬɨɱɧɚ ɡɦɿɧɚ ɤɨɧɰɟɧɬɪɚɰɿʀ ɫɿɪɤɨɜɨɞɧɸ ɧɚ ɜɢɯɨɞɿ ɪɟɚɤɬɨɪɚ ɡɚ ɱɚɫ t; 
2

k  - 

ɤɨɟɮɿɰɿєɧɬ ɩɟɪɟɬɜɨɪɟɧɧɹ; 
10

Q  - ɦɚɤɫɢɦɚɥɶɧɚ ɤɨɧɰɟɧɬɪɚɰɿɹ ɫɿɪɤɨɦɿɫɬɤɢɯ ɫɩɨɥɭɤ ɭ 
ɜɯɿɞɧɨɦɭ ɩɨɬɨɰɿ ɝɚɡɭ; 

S
m  - ɦɚɫɚ ɫɿɪɤɨɦɿɫɬɤɢɯ ɫɩɨɥɭɤ ɭ ɝɚɡɨɜɿɣ ɫɭɦɿɲɿ; D  - ɟɮɟɤɬɢɜɧɢɣ 

ɤɨɟɮɿɰɿєɧɬ ɞɢɮɭɡɿʀ;   -  ɦɚɫɨɜɚ ɤɨɧɰɟɧɬɪɚɰɿɹ ɜɨɞɧɸ ɜ ɝɚɡɿ; ȽF  - ɨɛ'єɦɧɚ ɜɢɬɪɚɬɚ 

ɝɚɡɨɜɨʀ ɫɭɦɿɲɿ ɱɟɪɟɡ ɪɟɚɤɬɨɪ; 
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p  - ɤɨɪɟɧɿ 

ɯɚɪɚɤɬɟɪɢɫɬɢɱɧɨɝɨ ɪɿɜɧɹɧɧɹ  
0

0

0

1
/exp
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RTS
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00
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/exp RTERTKS
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  - ɫɬɚɥɿ ɱɚɫɭ ɯɿɦɿɱɧɨɝɨ ɩɟɪɟɬɜɨɪɟɧɧɹ; 
P

K  - 

ɩɟɪɟɞɟɤɫɩɨɧɟɧɰɿɚɥɶɧɢɣ ɤɨɟɮɿɰɿєɧɬ; E – ɟɧɟɪɝɿɹ ɚɤɬɢɜɚɰɿʀ; R  - ɭɧɿɜɟɪɫɚɥɶɧɚ ɝɚɡɨɜɚ 
ɫɬɚɥɚ; 

0
T  - ɚɛɫɨɥɸɬɧɚ ɬɟɦɩɟɪɚɬɭɪɚ; M – ɦɨɥɟɤɭɥɹɪɧɚ ɦɚɫɚ ɝɚɡɭ; Ɋ – ɬɢɫɤ ɝɚɡɭ; 

0
V  - 

ɨɛ’єɦ ɤɚɬɚɥɿɡɚɬɨɪɚ; 
P

c  - ɩɢɬɨɦɚ ɬɟɩɥɨєɦɧɿɫɬɶ ɝɚɡɭ;   - ɤɨɟɮɿɰɿєɧɬ ɬɟɩɥɨɜɿɞɞɚɱɿ; ɊS  - 

ɩɥɨɳɚ ɩɨɩɟɪɟɱɧɨɝɨ ɩɟɪɟɬɢɧɭ ɤɚɬɚɥɿɡɚɬɨɪɚ.  
ɉɟɪɲɢɣ ɦɧɨɠɧɢɤ ɭ ɪɿɜɧɹɧɧɿ (1) ɯɚɪɚɤɬɟɪɢɡɭє ɜɩɥɢɜ ɩɚɪɚɦɟɬɪɿɜ ɜɯɿɞɧɨɝɨ 

ɦɚɬɟɪɿɚɥɶɧɨɝɨ ɩɨɬɨɤɭ (ɜɢɬɪɚɬɢ, ɬɟɦɩɟɪɚɬɭɪɢ, ɬɢɫɤɭ, ɣɨɝɨ ɫɤɥɚɞɭ ɬɨɳɨ) ɧɚ ɜɢɯɿɞɧɭ 
ɤɨɨɪɞɢɧɚɬɭ. Ⱦɪɭɝɢɣ ɦɧɨɠɧɢɤ ɭ ɤɜɚɞɪɚɬɧɢɯ ɞɭɠɤɚɯ ɯɚɪɚɤɬɟɪɢɡɭє ɡɦɿɧɭ ɩɟɪɟɯɿɞɧɢɯ 
ɩɪɨɰɟɫɿɜ ɌɈɍ ɩɪɢ ɡɦɿɧɿ ɜɯɿɞɧɨʀ ɤɨɨɪɞɢɧɚɬɢ. Ⱦɨ ɨɫɧɨɜɧɢɯ ɩɚɪɚɦɟɬɪɿɜ ɩɟɪɟɯɿɞɧɢɯ 
ɩɪɨɰɟɫɿɜ ɌɈɍ, ɤɨɬɪɿ ɨɩɢɫɭɸɬɶɫɹ ɪɿɜɧɹɧɧɹɦɢ ɬɢɩɭ (1), ɜɿɞɧɨɫɹɬɶɫɹ: ɜɿɞɯɢɥɟɧɧɹ 

i
y  

ɜɢɯɿɞɧɨɝɨ ɫɢɝɧɚɥɭ ɜɿɞ ɧɨɦɿɧɚɥɶɧɨɝɨ ɡɧɚɱɟɧɧɹ ɩɪɢ t , ɭɫɟɪɟɞɧɟɧɚ ɫɬɚɥɚ 
ɩɟɪɟɯɿɞɧɨɝɨ ɩɪɨɰɟɫɭ ɿ ɱɚɫ ɜɢɯɨɞɭ ɩɟɪɟɯɿɞɧɨɝɨ ɩɪɨɰɟɫɭ ɧɚ ɭɫɬɚɥɟɧɟ ɡɧɚɱɟɧɧɹ. ɇɚ ɪɢɫ. 1 
ɧɚɜɟɞɟɧɿ ɪɟɡɭɥɶɬɚɬɢ ɞɨɫɥɿɞɠɟɧɶ ɤɪɢɜɢɯ ɩɟɪɟɯɿɞɧɢɯ ɩɪɨɰɟɫɿɜ ɩɪɢ ɡɦɿɧɿ ɬɟɦɩɟɪɚɬɭɪɢ Ɍ  

ɪɟɚɤɰɿʀ ɞɥɹ ɪɿɡɧɢɯ ɡɧɚɱɟɧɶ ɦɚɫɢ 
s

m  ɫɿɪɤɨɦɿɫɬɤɢɯ ɫɩɨɥɭɤ. 
Ɍɚɤ ɹɤ ɩɟɪɟɯɿɞɧɿ ɩɪɨɰɟɫɢ ɦɚɸɬɶ S-ɩɨɞɿɛɧɭ ɮɨɪɦɭ, ɬɨ ɧɚ ɤɪɢɜɢɯ ɜɢɡɧɚɱɚɸɬɶɫɹ 

ɬɨɱɤɢ ɚ1, ...,ɚ5, ɭ ɤɨɬɪɢɯ ɲɜɢɞɤɿɫɬɶ ɪɭɯɭ ɌɈɍ є ɦɚɤɫɢɦɚɥɶɧɨɸ, ɿ ɩɪɨɜɨɞɹɬɶɫɹ ɞɨɬɢɱɧɿ, 
ɹɤ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫ. 1, ɡɚ ɹɤɢɦɢ ɜɢɡɧɚɱɚɸɬɶɫɹ ɭɫɟɪɟɞɧɟɧɿ ɫɬɚɥɿ ɱɚɫɭ . Ɂɦɿɧɭ 
ɜɿɞɯɢɥɟɧɶ ɭɫɬɚɥɟɧɨɝɨ ɡɧɚɱɟɧɧɹ ɫɢɝɧɚɥɭ y(t) ɜɢɡɧɚɱɚєɬɶɫɹ ɩɪɢ ɡɛɿɥɶɲɟɧɧɿ ɬɚ ɡɦɟɧɲɟɧɧɿ 
ɦɚɫɢ ɫɿɪɤɨɦɿɫɬɤɢɯ ɫɩɨɥɭɤ. Ɂɚ ɜɢɡɧɚɱɟɧɢɦɢ ɞɚɧɢɦɢ ɛɭɞɭɸɬɶɫɹ ɜɿɞɩɨɜɿɞɧɿ ɡɚɥɟɠɧɨɫɬɿ: 
   

i
yfty  ,    

i
fty   ɿ    

i
fty  , ɞɟ ɿ- ɤɿɥɶɤɿɫɬɶ ɤɪɢɜɢɯ ɩɟɪɟɯɿɞɧɢɯ ɩɪɨɰɟɫɿɜ. 

Ɋɟɡɭɥɶɬɚɬɢ ɞɨɫɥɿɞɠɟɧɶ ɩɪɢɜɟɞɟɧɿ ɧɚ ɪɢɫ. 2 .-. ɪɢɫ. 4. Ɂ ɪɢɫ.2 ɿ ɪɢɫ. 3 ɜɢɞɧɨ, ɳɨ ɡɦɿɧɚ 
ɦɚɫɢ ɫɿɪɤɨɦɿɫɬɤɢɯ ɫɩɨɥɭɤ, ɚ ɬɚɤɨɠ ɜɿɞɯɢɥɟɧɧɹ ɭɫɟɪɟɞɧɟɧɢɯ ɫɬɚɥɢɯ ɱɚɫɭ ɭ ɞɨɡɜɨɥɟɧɨɦɭ 
ɞɿɚɩɚɡɨɧɿ ʀɯ ɡɦɿɧɢ ɦɚɥɨ ɜɩɥɢɜɚɬɢɦɭɬɶ ɧɚ ɪɨɛɨɬɭ ɫɢɫɬɟɦ ɚɜɬɨɦɚɬɢɱɧɨɝɨ ɪɟɝɭɥɸɜɚɧɧɹ 
(ɋȺɊ). 



ɋɟɤɰɿɹ 5: ȿɥɟɤɬɪɨɟɧɟɪɝɟɬɢɤɚ, ɜɢɦɿɪɸɜɚɥɶɧɚ ɬɟɯɧɿɤɚ ɬɚ ɤɨɦɩ’ɸɬɟɪɧɚ ɿɧɠɟɧɟɪɿɹ 

139 

 

 
 

Ɋɢɫ. 1 - ɉɟɪɟɯɿɞɧɿ ɩɪɨɰɟɫɢ ɌɈɍ ɩɪɢ ɡɦɿɧɿ 
ɬɟɦɩɟɪɚɬɭɪɢ ɪɟɚɤɰɿʀ ɬɚ ɪɿɡɧɢɯ ɡɧɚɱɟɧɧɹɯ 
ɦɚɫɢ ɫɿɪɤɨɦɿɫɬɤɢɯ ɫɩɨɥɭɤ 

 

 

 
 

Ɋɢɫ. 2 – Ƚɪɚɮɿɤ ɡɚɥɟɠɧɨɫɬɿ ɜɢɯɿɞɧɨʀ 
ɤɨɨɪɞɢɧɚɬɢ ɌɈɍ ɜɿɞ ɡɦɿɧɢ ɦɚɫɢ 
ɫɿɪɤɨɦɿɫɬɤɢɯ ɫɩɨɥɭɤ 

 

 
 

Ɋɢɫ. 3 – Ƚɪɚɮɿɤ ɡɚɥɟɠɧɨɫɬɿ ɭɫɟɪɟɞɧɟɧɢɯ 
ɫɬɚɥɢɯ ɱɚɫɭ ɩɟɪɟɯɿɞɧɢɯ ɩɪɨɰɟɫɿɜ ɜɿɞ ɡɦɿɧɢ 
ɦɚɫɢ ɫɿɪɤɨɦɿɫɬɤɢɯ ɫɩɨɥɭɤ 
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Ɋɢɫ. 4 – Ƚɪɚɮɿɤ ɡɚɥɟɠɧɨɫɬɿ ɱɚɫɭ 
ɩɟɪɟɛɭɜɚɧɧɹ ɫɿɪɤɨɦɿɫɬɤɢɯ ɫɩɨɥɭɤ ɜɿɞ 
ɡɦɿɧɢ ʀɯ ɦɚɫɢ  

 

Ɍɚɤ ɹɤ ɡɦɿɧɚ ɱɚɫɭ ɩɟɪɟɛɭɜɚɧɧɹ   ɫɿɪɤɨɦɿɫɬɤɢɯ ɫɩɨɥɭɤ, ɹɤɢɣ ɡɚɥɟɠɢɬɶ ɜɿɞ ɬɨɜɳɢɧɢ 
ɲɚɪɭ ɤɚɬɚɥɿɡɚɬɨɪɚ ɬɚ ɣɨɝɨ ɚɤɬɢɜɧɨɫɬɿ, є ɧɟɥɿɧɿɣɧɨɸ ɮɭɧɤɰɿєɸ ɜɿɞ ɡɦɿɧɢ ʀɯ ɦɚɫɢ, ɬɨ ɰɟ 
ɜɩɥɢɜɚɬɢɦɟ ɧɚ ɪɨɛɨɬɭ ɋȺɊ, ɚ ɫɚɦɟ, ɜɢɤɥɢɤɚɬɢ ɧɟɫɬɿɣɤɭ ɪɨɛɨɬɭ ɪɟɚɤɬɨɪɚ, ɡɛɿɥɶɲɟɧɧɹ 
ɤɨɧɰɟɧɬɪɚɰɿʀ ɫɿɪɤɨɦɿɫɬɤɢɯ ɫɩɨɥɭɤ ɭ ɝɚɡɨɜɨɦɭ ɩɨɬɨɰɿ ɧɚ ɜɢɯɨɞɿ ɪɟɚɤɬɨɪɚ, ɚ ɬɚɤɨɠ 
ɞɨɞɚɬɤɨɜɭ ɩɨɯɢɛɤɭ ɪɟɝɭɥɸɜɚɧɧɹ. 
 

ɆȿɌɈȾɂ ɈȻɊɈȻɄɂ ɄɊɂȼɂɏ ɉȿɊȿɏȱȾɇɂɏ ɉɊɈɐȿɋȱȼ ɄɈɅɂȼȺɅɖɇɂɏ 
ɈȻ’ЄɄɌȱȼ ɍɉɊȺȼɅȱɇɇə 

Ȼɨɧɞɚɪɱɭɤ Ⱦ., ɋɬɟɧɰɟɥɶ Ƀ. ȱ. ɞ.ɬ.ɧ., ɩɪɨɮɟɫɨɪ 

ɋɯɿɞɧɨɭɤɪɚʀɧɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɿɦ. ȼ. Ⱦɚɥɹ 

Ʉɨɥɢɜɚɥɶɧɢɦɢ ɦɨɠɭɬɶ ɛɭɬɢ ɩɪɚɤɬɢɱɧɨ ɜɫɿ ɬɟɯɧɨɥɨɝɿɱɧɿ ɨɛ’єɤɬɢ ɭɩɪɚɜɥɿɧɧɹ ( 
ɌɈɍ), ɤɨɬɪɿ ɦɚɸɬɶ ɞɜɿ ɬɚ ɛɿɥɶɲɟ ɜɢɯɿɞɧɢɯ ɤɨɨɪɞɢɧɚɬ, ɨɫɨɛɥɢɜɨ ɤɨɬɪɿ ɜɡɚєɦɨɩɨɜ’ɹɡɚɧɿ 
ɦɿɠ ɫɨɛɨɸ. ɇɚɩɪɢɤɥɚɞ, ɝɚɡɨɜɢɣ ɪɟɚɤɬɨɪ ɯɚɪɚɤɬɟɪɢɡɭєɬɶɫɹ ɬɪɶɨɦɚ ɨɫɧɨɜɧɢɦɢ 
ɜɢɯɿɞɧɢɦɢ ɤɨɨɪɞɢɧɚɬɚɦɢ: ɤɨɧɰɟɧɬɪɚɰɿєɸ  tQ

2
 ɰɿɥɶɨɜɨɝɨ ɤɨɦɩɨɧɟɧɬɭ ɧɚ ɜɢɯɨɞɿ 

ɝɚɡɨɜɨɝɨ ɩɨɬɨɤɭ, ɬɟɦɩɟɪɚɬɭɪɨɸ ɪɟɚɤɰɿʀ  tT
P

 ɿ ɬɢɫɤɨɦ ɝɚɡɨɜɨʀ ɫɭɦɿɲɿ  tP , ɞɟ t – 

ɩɨɬɨɱɧɢɣ ɱɚɫ ɡɦɿɧɢ ɬɨʀ ɱɢ ɿɧɲɨʀ ɜɢɯɿɞɧɨʀ ɤɨɨɪɞɢɧɚɬɢ, ɹɤɳɨ ɦɚє ɦɿɫɰɟ ɜɿɞɯɢɥɟɧɧɹ 
ɜɿɞɩɨɜɿɞɧɢɯ ɜɯɿɞɧɢɯ ɤɨɨɪɞɢɧɚɬ. ɉɿɞɿɝɪɿɬɚ ɞɨ ɜɿɞɩɨɜɿɞɧɨʀ ɬɟɦɩɟɪɚɬɭɪɢ ɝɚɡɨɜɚ ɫɭɦɿɲ 

ɩɨɫɬɭɩɚє ɜ ɪɟɚɤɬɨɪ, ɹɤɢɣ ɡɚɩɨɜɧɟɧɢɣ ɬɢɦ ɱɢ ɿɧɲɢɦ ɤɚɬɚɥɿɡɚɬɨɪɨɦ. Ɇɚɬɟɦɚɬɢɱɧɚ 



ɋɟɤɰɿɹ 5: ȿɥɟɤɬɪɨɟɧɟɪɝɟɬɢɤɚ, ɜɢɦɿɪɸɜɚɥɶɧɚ ɬɟɯɧɿɤɚ ɬɚ ɤɨɦɩ’ɸɬɟɪɧɚ ɿɧɠɟɧɟɪɿɹ 
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ɦɨɞɟɥɶ ɡɚ ɤɨɧɰɟɧɬɪɚɰɿєɸ ɰɿɥɶɨɜɨɝɨ ɤɨɦɩɨɧɟɧɬɭ ɭ ɝɚɡɨɜɿɣ ɫɭɦɿɲɿ ɧɚ ɜɢɯɨɞɿ ɪɟɚɤɬɨɪɚ 
ɦɨɠɟ ɛɭɬɢ ɨɩɢɫɚɧɚ ɧɚɫɬɭɩɧɢɦ ɧɟɥɿɧɿɣɧɢɦ ɞɢɮɟɪɟɧɰɿɚɥɶɧɢɦ ɪɿɜɧɹɧɧɹɦ 
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,            (1) 

ɞɟ ȽFSH /
0
  - ɫɬɚɥɚ ɱɚɫɭ ɩɟɪɟɦɿɳɟɧɧɹ ɝɚɡɨɜɨʀ ɫɭɦɿɲɿ ɜ ɪɟɚɤɬɨɪɿ; S – ɩɥɨɳɚ 

ɩɨɩɟɪɟɱɧɨɝɨ ɩɟɪɟɬɢɧɭ ɪɟɚɤɬɨɪɚ; ɇ – ɚɤɬɢɜɧɚ ɜɢɫɨɬɚ ɪɟɚɤɬɨɪɚ; FȽ – ɨɛ'єɦɧɚ ɜɢɬɪɚɬɚ 
ɝɚɡɨɜɨʀ ɫɭɦɿɲɿ ɧɚ ɜɯɨɞɿ ɜ ɪɟɚɤɬɨɪ; ɯ – ɩɨɬɨɱɧɚ ɬɨɜɳɢɧɚ ɧɚɤɨɩɢɱɟɧɧɹ ɰɿɥɶɨɜɨɝɨ 
ɤɨɦɩɨɧɟɧɬɭ ɜ ɲɚɪɚɯ ɤɚɬɚɥɿɡɚɬɨɪɚ;  xQ ,

1
  - ɤɨɧɰɟɧɬɪɚɰɿɹ ɰɿɥɶɨɜɨɝɨ ɤɨɦɩɨɧɟɧɬɭ ɭ 

ɝɚɡɨɜɿɣ ɫɭɦɿɲɿ ɡɚ ɥɿɧɿɣɧɨɸ ɤɨɨɪɞɢɧɚɬɨɸ ɯ ɬɚ ɱɚɫɨɦ ɩɟɪɟɛɭɜɚɧɧɹ  ; D – ɟɮɟɤɬɢɜɧɢɣ 
ɤɨɟɮɿɰɿєɧɬ ɞɢɮɭɡɿʀ; vk – ɤɨɧɜɟɤɰɿɣɧɚ ɲɜɢɞɤɿɫɬɶ ɪɭɯɭ ɦɨɥɟɤɭɥ ɚɤɬɢɜɧɨʀ ɫɤɥɚɞɨɜɨʀ 
ɝɚɡɨɜɨʀ ɫɭɦɿɲɿ ɜ ɲɚɪɚɯ ɤɚɬɚɥɿɡɚɬɨɪɚ; 

21
,  - ɫɬɚɥɿ ɱɚɫɭ ɩɪɨɰɟɫɭ ɩɟɪɟɬɜɨɪɟɧɧɹ ɚɤɬɢɜɧɨʀ 

ɫɩɨɥɭɤɢ ɜ ɪɟɚɤɬɨɪɿ;  tQ
1

 - ɡɚɥɢɲɤɨɜɚ ɤɨɧɰɟɧɬɪɚɰɿɹ ɚɤɬɢɜɧɨʀ ɫɩɨɥɭɤɢ ɭ ɝɚɡɨɜɿɣ ɫɭɦɿɲɿ 
ɧɚ ɜɢɯɨɞɿ ɡ ɪɟɚɤɬɨɪɚ. 

Ɂɝɿɞɧɨ ɡ ɦɟɬɨɞɨɦ ɧɭɥɶɨɜɨɝɨ ɝɪɚɞɿєɧɬɚ ɪɿɜɧɹɧɧɹ (1) ɦɨɠɧɚ ɩɟɪɟɬɜɨɪɢɬɢ ɭ 
ɧɚɫɬɭɩɧɭ ɫɢɫɬɟɦɢ ɞɢɮɟɪɟɧɰɿɚɥɶɧɢɯ ɪɿɜɧɹɧɶ: 
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Ɋɿɲɟɧɧɹɦ ɫɢɫɬɟɦɢ ɪɿɜɧɹɧɶ (2) ɿ (3) ɩɪɢ ɜɿɞɩɨɜɿɞɧɢɯ ɤɪɚєɜɢɯ ɭɦɨɜɚɯ ɛɭɞɟ 
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ɞɟ k2 – ɤɨɟɮɿɰɿєɧɬ ɩɟɪɟɬɜɨɪɟɧɧɹ; 
10

Q  - ɤɨɧɰɟɧɬɪɚɰɿɹ ɰɿɥɶɨɜɨɝɨ ɤɨɦɩɨɧɟɧɬɭ ɜ ɝɚɡɨɜɿɣ 
ɫɭɦɿɲɿ ɧɚ ɜɯɨɞɿ ɜ ɪɟɚɤɬɨɪ; 

S
M  - ɦɨɥɟɤɭɥɹɪɧɚ ɦɚɫɚ ɝɚɡɨɜɨʀ ɫɭɦɿɲɿ; D  - ɟɮɟɤɬɢɜɧɢɣ 

ɤɨɟɮɿɰɿєɧɬ ɞɢɮɭɡɿʀ;   - ɦɚɫɨɜɚ ɤɨɧɰɟɧɬɪɚɰɿɹ ɪɟɚɝɭɸɱɨɝɨ ɤɨɦɩɨɧɟɧɬɚ ɜ ɝɚɡɿ; 2

21
2/    

- ɫɬɭɩɿɧɶ ɡɚɝɚɫɚɧɧɹ ɩɟɪɟɯɿɞɧɨɝɨ ɩɨɬɨɤɭ;  2

21

2

2
2//1    - ɤɭɬɨɜɚ ɱɚɫɬɨɬɚ 

ɤɨɥɢɜɚɥɶɧɨɝɨ ɩɟɪɟɯɿɞɧɨɝɨ ɩɪɨɰɟɫɭ;  
0
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  - ɫɬɚɥɿ ɱɚɫɭ ɯɿɦɿɱɧɨɝɨ ɩɟɪɟɬɜɨɪɟɧɧɹ; 
P

K  - 

ɩɟɪɟɞɟɤɫɩɨɧɟɧɰɿɚɥɶɧɢɣ ɤɨɟɮɿɰɿєɧɬ; E – ɟɧɟɪɝɿɹ ɚɤɬɢɜɚɰɿʀ; R  - ɭɧɿɜɟɪɫɚɥɶɧɚ ɝɚɡɨɜɚ 
ɫɬɚɥɚ; 

0
T  - ɚɛɫɨɥɸɬɧɚ ɬɟɦɩɟɪɚɬɭɪɚ; Ms – ɦɨɥɟɤɭɥɹɪɧɚ ɦɚɫɚ ɝɚɡɭ; Ɋ – ɬɢɫɤ ɝɚɡɭ; 

0
V  - 

ɨɛ’єɦ ɤɚɬɚɥɿɡɚɬɨɪɚ; 
P

c  - ɩɢɬɨɦɚ ɬɟɩɥɨєɦɧɿɫɬɶ ɝɚɡɭ;   - ɤɨɟɮɿɰɿєɧɬ ɬɟɩɥɨɜɿɞɞɚɱɿ; ɊS  - 

ɩɥɨɳɚ ɩɨɩɟɪɟɱɧɨɝɨ ɩɟɪɟɬɢɧɭ ɤɚɬɚɥɿɡɚɬɨɪɚ.  
Ⱦɨ ɨɫɧɨɜɧɢɯ ɩɚɪɚɦɟɬɪɿɜ ɩɟɪɟɯɿɞɧɢɯ ɩɪɨɰɟɫɿɜ ɌɈɍ, ɤɨɬɪɿ ɨɩɢɫɭɸɬɶɫɹ 

ɪɿɜɧɹɧɧɹɦɢ ɬɢɩɭ (1), ɜɿɞɧɨɫɹɬɶɫɹ: ɜɿɞɯɢɥɟɧɧɹ 
i

y  ɜɢɯɿɞɧɨɝɨ ɫɢɝɧɚɥɭ ɜɿɞ ɧɨɦɿɧɚɥɶɧɨɝɨ 
ɡɧɚɱɟɧɧɹ ɩɪɢ t , ɩɟɪɟɪɟɝɭɥɸɜɚɧɧɹ, ɭɫɟɪɟɞɧɟɧɚ ɫɬɚɥɚ ɩɟɪɟɯɿɞɧɨɝɨ ɩɪɨɰɟɫɭ ɿ ɱɚɫ 
ɜɢɯɨɞɭ ɩɟɪɟɯɿɞɧɨɝɨ ɩɪɨɰɟɫɭ ɧɚ ɭɫɬɚɥɟɧɟ ɡɧɚɱɟɧɧɹ. ɇɚ ɪɢɫ. 1 ɧɚɜɟɞɟɧɿ ɪɟɡɭɥɶɬɚɬɢ 
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ɞɨɫɥɿɞɠɟɧɶ ɤɪɢɜɢɯ ɩɟɪɟɯɿɞɧɢɯ ɩɪɨɰɟɫɿɜ ɩɪɢ ɡɦɿɧɿ ɬɟɦɩɟɪɚɬɭɪɢ Ɍ  ɪɟɚɤɰɿʀ ɞɥɹ ɪɿɡɧɢɯ 
ɡɧɚɱɟɧɶ ɦɚɫɢ 

s
m  ɫɿɪɤɨɦɿɫɬɤɢɯ ɫɩɨɥɭɤ.  

 

 
Ɋɢɫ. 1 - ɉɟɪɟɯɿɞɧɿ ɩɪɨɰɟɫɢ ɌɈɍ ɩɪɢ ɡɦɿɧɿ 
ɬɟɦɩɟɪɚɬɭɪɢ ɪɟɚɤɰɿʀ ɬɚ ɪɿɡɧɢɯ ɡɧɚɱɟɧɧɹɯ  

ɦɚɫɢ ɪɟɚɝɭɸɱɨɝɨ ɤɨɦɩɨɧɟɧɬɭ ɭ ɝɚɡɿ 
  

 

 

 

 
 

Ɋɢɫ. 2 – Ƚɪɚɮɿɤ ɡɚɥɟɠɧɨɫɬɿ 
ɩɟɪɟɪɟɝɭɥɸɜɚɧɧɹ ɩɟɪɟɯɿɞɧɨɝɨ ɩɪɨɰɟɫɭ ɜɿɞ 

ɡɦɿɧɢ ɦɚɫɢ ɪɟɚɝɭɸɱɨɝɨ ɤɨɦɩɨɧɟɧɬɭ 

 
Ɋɢɫ. 3 – Ƚɪɚɮɿɤ ɡɚɥɟɠɧɨɫɬɿ ɜɟɥɢɱɢɧɢ 
ɜɢɯɿɞɧɨɝɨ ɩɚɪɚɦɟɬɪɚ ɜɿɞ ɡɦɿɧɢ ɦɚɫɢ 

ɪɟɚɝɭɸɱɨɝɨ ɤɨɦɩɨɧɟɧɬɭ 

 

 
Ɋɢɫ. 4 – Ƚɪɚɮɿɤ ɡɚɥɟɠɧɨɫɬɿ ɩɟɪɿɨɞɭ 

ɤɨɥɢɜɚɧɶ ɜɿɞ ɡɦɿɧɢ ɦɚɫɢ ɪɟɚɝɭɸɱɨɝɨ 
ɤɨɦɩɨɧɟɧɬɭ 

Ɋɟɡɭɥɶɬɚɬɢ ɬɟɨɪɟɬɢɱɧɢɯ ɞɨɫɥɿɞɠɟɧɶ ɤɨɥɢɜɚɥɶɧɢɯ ɩɟɪɟɯɿɞɧɢɯ ɩɪɨɰɟɫɿɜ ɩɪɢɜɟɞɟɧɿ ɧɚ 
ɪɢɫ. 2 – ɪɢɫ. 4, ɧɚ ɤɨɬɪɢɯ ɜɿɞɩɨɜɿɞɧɨ ɩɪɢɜɟɞɟɧɿ ɨɫɧɨɜɧɿ ɡɚɥɟɠɧɨɫɬɿ ɤɨɥɢɜɚɥɶɧɢɯ 
ɨɛ’єɤɬɿɜ ɭɩɪɚɜɥɿɧɧɹ. 
 

ȾɈɋɅȱȾɀȿɇɇə ɌȿɏɇɈɅɈȽȱɑɇɂɏ ɈȻ’ЄɄɌȱȼ ɍɉɊȺȼɅȱɇɇə ɄɈɌɊȱ 
ɉɊȺɐɘɘɌɖ ɁȺ ɉɊɂɇɐɂɉɈɆ ȱȾȿȺɅɖɇɈȽɈ ɉȿɊȿɆȱɒɍȼȺɇɇə 

Ⱥɦɪɚɯɨɜ Ɇ. Ɏ-ɨɝɥɢ, ɋɬɟɧɰɟɥɶ Ƀ. ȱ. ɞ.ɬ.ɧ., ɩɪɨɮɟɫɨɪ 

ɋɯɿɞɧɨɭɤɪɚʀɧɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɿɦ. ȼ. Ⱦɚɥɹ 

Ɍɟɯɧɨɥɨɝɿɱɧɿ ɨɛ'єɤɬɢ ɭɩɪɚɜɥɿɧɧɹ (ɌɈɍ) ɡ ɧɚɛɥɢɠɟɧɢɦ ɞɨ ɿɞɟɚɥɶɧɨɝɨ 
ɩɟɪɟɦɿɲɭɜɚɧɧɹɦ ɦɚɬɟɪɿɚɥɶɧɢɯ ɩɨɬɨɤɿɜ ɞɨɫɬɚɬɧɶɨ ɱɚɫɬɨ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ ɹɤ ɭ 
ɯɿɦɿɱɧɿɣ, ɬɚɤ ɿ ɜ ɿɧɲɢɯ ɝɚɡɭɥɹɯ ɩɪɨɦɢɫɥɨɜɨɫɬɿ. Ⱦɥɹ ɬɚɤɢɯ ɌɈɍ ɯɚɪɚɤɬɟɪɧɢɦ є ɬɟ, ɳɨ 
ɲɜɢɞɤɿɫɬɶ ɭɜɟɞɟɧɧɹ ɪɟɱɨɜɢɧ ɭ ɬɟɯɧɨɥɨɝɿɱɧɢɣ ɚɩɩɚɪɚɬ ɩɪɚɤɬɢɱɧɨ ɧɟ ɡɚɥɟɠɢɬɶ ɜɿɞ 
ɪɨɡɩɨɞɿɥɟɧɧɹ ʀʀ ɡɚ ɨɫɧɨɜɧɨɸ ɩɪɨɫɬɨɪɨɜɨɸ ɤɨɨɪɞɢɧɚɬɨɸ (ɭ ɛɿɥɶɲɨɫɬɿ ɜɢɩɚɞɤɿɜ ɡɚ 
ɜɢɫɨɬɨɸ ɚɩɚɪɚɬɭ). Ɇɚɬɟɦɚɬɢɱɧɚ ɦɨɞɟɥɶ ɪɟɚɤɬɨɪɚ ɦɨɠɟ ɛɭɬɢ ɨɩɢɫɚɧɚ ɧɚɫɬɭɩɧɢɦ 
ɧɟɥɿɧɿɣɧɢɦ ɞɢɮɟɪɟɧɰɿɚɥɶɧɢɦ ɪɿɜɧɹɧɧɹɦ 
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ɞɟ  xQ ,
1
  - ɤɨɧɰɟɧɬɪɚɰɿɹ ɪɟɚɤɰɿɣɧɨɝɨ ɤɨɦɩɨɧɟɧɬɚ ɡɚ ɥɿɧɿɣɧɨɸ ɤɨɨɪɞɢɧɚɬɨɸ ɯ ɬɚ 

ɱɚɫɨɦ ɩɟɪɟɛɭɜɚɧɧɹ  ; D – ɟɮɟɤɬɢɜɧɢɣ ɤɨɟɮɿɰɿєɧɬ ɞɢɮɭɡɿʀ; vk – ɤɨɧɜɟɤɰɿɣɧɚ ɲɜɢɞɤɿɫɬɶ 
ɪɟɚɤɰɿɣɧɨɝɨ ɤɨɦɩɨɧɟɧɬɚ ɜ ɲɚɪɚɯ ɤɚɬɚɥɿɡɚɬɨɪɚ; 

21
,  - ɫɬɚɥɿ ɱɚɫɭ ɩɪɨɰɟɫɭ ɩɟɪɟɬɜɨɪɟɧɧɹ; 

 tQ
2

 - ɡɚɥɢɲɤɨɜɚ ɤɨɧɰɟɧɬɪɚɰɿɹ ɧɚ ɜɢɯɨɞɿ ɡ ɪɟɚɤɬɨɪɚ. 
Ɂɝɿɞɧɨ ɡ ɦɟɬɨɞɨɦ ɧɭɥɶɨɜɨɝɨ ɝɪɚɞɿєɧɬɚ ɪɿɜɧɹɧɧɹ (1) ɦɨɠɧɚ ɩɟɪɟɬɜɨɪɢɬɢ ɭ ɧɚɫɬɭɩɧɭ 
ɫɢɫɬɟɦɢ ɞɢɮɟɪɟɧɰɿɚɥɶɧɢɯ ɪɿɜɧɹɧɶ: 
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tQd  .                                               (3) 

Ⱦɥɹ ɡɦɿɧɢ ɩɪɨɫɬɨɪɨɜɨʀ ɤɨɨɪɞɢɧɚɬɢ ɡɚɩɢɲɟɦɨ ɧɚɫɬɭɩɧɿ ɪɿɜɧɹɧɧɹ: 
P

vx  ɿ 
222 

P
vx , ɞɟ vP – ɲɜɢɞɤɿɫɬɶ ɪɭɯɭ ɪɟɚɤɰɿɣɧɨʀ ɦɚɫɢ ɜɡɞɨɜɠ ɧɚɩɪɹɦɤɭ ɯ. ɉɿɫɥɹ 

ɩɿɞɫɬɚɧɨɜɤɢ ɰɢɯ ɪɿɜɧɹɧɶ ɭ (2) ɬɚ ɿɧɬɟɝɪɭɜɚɧɧɹ ɩɪɢ ɜɿɞɩɨɜɿɞɧɢɯ ɩɨɱɚɬɤɨɜɢɯ ɭɦɨɜɚɯ 
ɨɬɪɢɦɭєɦɨ 
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1 QkQ
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 ,                                               (4) 

ɞɟ  vvvDv
PkPP
 2/  - ɫɬɚɥɚ ɱɚɫɭ ɪɭɯɭ ɪɟɚɤɰɿɣɧɨʀ ɦɚɫɢ; 

1
k  - ɤɨɟɮɿɰɿєɧɬ ɩɟɪɟɧɟɫɟɧɧɹ; 

10
Q  - ɩɨɱɚɬɤɨɜɟ ɡɧɚɱɟɧɧɹ ɰɿɥɶɨɜɨɝɨ ɤɨɦɩɨɧɟɧɬɚ. 

ȼɪɚɯɨɜɭɸɱɢ, ɳɨ ɩɪɨɰɟɫɢ ɭɜɟɞɟɧɧɹ ɪɟɚɤɰɿɣɧɨʀ ɦɚɫɢ ɿ ɫɬɨɤɭ ɩɪɨɬɿɤɚɸɬɶ 
ɨɞɧɨɱɚɫɧɨ, ɬɨ, ɩɪɢɣɦɚɸɱɢ, ɳɨ t , ɦɚєɦɨ ɬɚɤɭ ɫɢɫɬɟɦɭ ɞɢɮɟɪɟɧɰɿɚɥɶɧɢɯ ɪɿɜɧɹɧɶ: 

   
1011

1 QktQ
t

tQ
Ɋ 


 ;                                                    (5) 

       tQktQ
t

tQ

t

tQ
122

2

12

2

2

2

2








  .                               (6) 

ɉɿɫɥɹ ɿɧɬɟɝɪɭɜɚɧɧɹ ɫɢɫɬɟɦɢ ɪɿɜɧɹɧɶ (5) ɿ (6) ɩɪɢ ɜɿɞɩɨɜɿɞɧɢɯ ɤɪɚєɜɢɯ ɭɦɨɜɚɯ ɬɚ 
2/

21
  ɨɬɪɢɦɭєɦɨ ɚɧɚɥɿɬɢɱɧɭ ɦɨɞɟɥɶ ɬɟɯɧɨɥɨɝɿɱɧɨɝɨ ɩɪɨɰɟɫɭ ɜ ɬɚɤɿɣ ɮɨɪɦɿ 
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Ⱦɥɹ ɝɚɡɨɜɨɝɨ ɪɟɚɤɬɨɪɚ ɫɬɚɥɿ ɱɚɫɭ 
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 , ɞɟ 
P

K  - ɫɬɚɥɚ ɪɟɚɤɰɿʀ; E – ɟɧɟɪɝɿɹ ɚɤɬɢɜɚɰɿʀ; R  - 

ɭɧɿɜɟɪɫɚɥɶɧɚ ɝɚɡɨɜɚ ɫɬɚɥɚ; 
0

T  - ɚɛɫɨɥɸɬɧɚ ɬɟɦɩɟɪɚɬɭɪɚ; MS – ɦɨɥɟɤɭɥɹɪɧɚ ɦɚɫɚ ɝɚɡɭ; Ɋ 

– ɬɢɫɤ ɝɚɡɭ; 
0

V  - ɨɛ’єɦ ɤɚɬɚɥɿɡɚɬɨɪɚ; 
P

c  - ɩɢɬɨɦɚ ɬɟɩɥɨєɦɧɿɫɬɶ ɝɚɡɭ;   - ɤɨɟɮɿɰɿєɧɬ 
ɬɟɩɥɨɜɿɞɞɚɱɿ; ɊS  - ɩɥɨɳɚ ɩɨɩɟɪɟɱɧɨɝɨ ɩɟɪɟɬɢɧɭ ɤɚɬɚɥɿɡɚɬɨɪɚ.  

Ⱦɥɹ ɨɬɪɢɦɚɧɧɹ ɩɟɪɟɞɚɜɚɥɶɧɨʀ ɮɭɧɤɰɿʀ ɬɚɤɨɝɨ ɌɈɍ ɡɧɚɣɞɟɦɨ ɩɨɯɿɞɧɭ ɪɿɜɧɹɧɧɹ 
(6) ɡɚ ɱɚɫɨɦ t  
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ɉɿɞɫɬɚɜɢɦɨ (6) ɿ (8) ɭ ɪɿɜɧɹɧɧɹ (5) ɿ ɩɿɫɥɹ ɜɿɞɩɨɜɿɞɧɢɯ ɩɟɪɟɬɜɨɪɟɧɶ ɨɬɪɢɦɚєɦɨ 
ɧɚɫɬɭɩɧɟ ɞɢɮɟɪɟɧɰɿɚɥɶɧɟ ɪɿɜɧɹɧɧɹ 
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Ɂɝɿɞɧɨ ɡ ɪɿɜɧɹɧɧɹɦ (9) ɩɟɪɟɞɚɜɚɥɶɧɚ ɮɭɧɤɰɿɹ ɬɟɯɧɨɥɨɝɿɱɧɨɝɨ ɩɪɨɰɟɫɭ ɦɚє ɜɢɝɥɹɞ 
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Ɂ ɪɿɜɧɹɧɧɹ (10) ɜɢɞɧɨ, ɳɨ ɩɪɢ ɪɨɛɨɬɿ ɬɟɯɧɨɥɨɝɿɱɧɨɝɨ ɩɪɨɰɟɫɭ ɛɥɢɡɶɤɨɦɭ ɞɨ 
ɿɞɟɚɥɶɧɨɝɨ ɩɟɪɟɦɿɲɭɜɚɧɧɹ ɩɪɨɰɟɫ ɩɟɪɟɧɟɫɟɧɧɹ ɰɿɥɶɨɜɨɝɨ ɤɨɦɩɨɧɟɧɬɭ ɜ ɪɟɚɤɬɨɪɿ 
ɩɪɢɜɨɞɢɬɶ ɞɨ ɡɛɿɥɶɲɟɧɧɹ ɩɨɪɹɞɤɭ ɯɚɪɚɤɬɟɪɢɫɬɢɱɧɨɝɨ ɪɿɜɧɹɧɧɹ, ɚ ɜɿɞɩɨɜɿɞɧɨ ɞɨ 
ɡɦɿɳɟɧɧɹ ɱɚɫɬɨɬɧɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ, ɳɨ ɜɩɥɢɜɚє ɧɚ ɯɚɪɚɤɬɟɪ ɭɩɪɚɜɥɹɧɧɹ ɬɚɤɢɦ 
ɩɪɨɰɟɫɨɦ. Ɇɚɬɟɦɚɬɢɱɧɭ ɦɨɞɟɥɶ ɩɟɪɟɯɿɞɧɨɝɨ ɩɪɨɰɟɫɭ ɬɚɤɨɝɨ ɌɈɍ ɦɨɠɧɚ ɜɢɡɧɚɱɢɬɢ ɡɚ 
ɱɚɫɬɨɬɨɸ ɩɟɪɟɯɨɞɭ ɞɿɣɫɧɨʀ ɱɚɫɬɨɬɧɨʀ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ, ɜɢɤɨɪɢɫɬɨɜɭɸɱɢ ɦɟɬɨɞɨɦ 
ɤɜɚɞɪɚɬɭɪ. Ɍɚɤ ɹɤ ɩɪɢ ɰɶɨɦɭ ɜɢɧɢɤɚє ɩɪɨɛɥɟɦɚ ɜɢɡɧɚɱɟɧɧɹ ɩɟɪɲɨʀ ɫɬɚɥɨʀ ɱɚɫɭ 
ɦɨɞɟɮɿɤɨɜɚɧɨɝɨ ɯɚɪɚɤɬɪɢɫɬɢɱɧɨɝɨ ɪɿɜɧɹɧɧɹ, ɬɨ ɪɟɤɨɦɟɧɞɭєɬɶɫɹ ɩɟɪɟɯɿɞɧɢɣ ɩɪɨɰɟɫ 
ɪɨɡɪɚɯɭɜɚɬɢ ɞɥɹ ɤɪɢɬɢɱɧɨɝɨ ɪɟɠɢɦɭ ɪɨɛɨɬɢ ɬɟɯɧɨɥɨɝɿɱɧɨɝɨ ɚɩɚɪɚɬɭ. 
 

 

ɑȺɋɌɈɌɇȱ ɏȺɊȺɄɌȿɊɂɋɌɂɄɂ ɈȻ’ЄɄɌȱȼ ɍɉɊȺȼɅȱɇɇə Ɂ ȱȾȿȺɅɖɇɂɆ 
ɉȿɊȿɆȱɒɍȼȺɇɇəɆ 

Ɉɥɿɣɧɢɤ Ⱥ., ɉɨɪɤɭɹɧ Ɉ. ȼ., ɋɬɟɧɰɟɥɶ Ƀ.ȱ. ɞ.ɬ.ɧ., ɩɪɨɮɟɫɨɪ 

ɋɯɿɞɧɨɭɤɪɚʀɧɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɿɦ. ȼ. Ⱦɚɥɹ 

ɍ ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɚɩɚɪɚɬɚɯ ɡ ɩɪɚɤɬɢɱɧɨ ɿɞɟɚɥɶɧɢɦ ɩɟɪɟɦɿɲɭɜɚɧɧɹɦ ɜɯɿɞɧɿ 
ɦɚɬɟɪɿɚɥɶɧɿ ɱɢ ɬɟɩɥɨɜɿ ɩɨɬɨɤɢ ɩɟɪɟɦɿɲɭɸɬɶɫɹ, ɳɨ ɩɪɢɡɜɨɞɢɬɶ ɞɨ ɩɪɚɤɬɢɱɧɨʀ 
ɜɿɞɫɭɬɧɨɫɬɿ ɡɚɥɟɠɧɨɫɬɿ ɰɿɥɶɨɜɨɝɨ ɩɚɪɚɦɟɬɪɚ ɬɟɯɧɨɥɨɝɿɱɧɨɝɨ ɩɪɨɰɟɫɭ ɜɿɞ ɩɪɨɫɬɨɪɨɜɢɯ 
ɤɨɨɪɞɢɧɚɬ. Ⱦɥɹ ɬɚɤɨɝɨ ɬɟɯɧɨɥɨɝɿɱɧɨɝɨ ɨɛ’єɤɬɚ ɭɩɪɚɜɥɿɧɧɹ (ɌɈɍ) ɦɨɠɧɚ ɩɪɢɣɧɹɬɢ, ɳɨ 
ɱɚɫ ɩɟɪɟɛɭɜɚɧɧɹ ɜɯɿɞɧɨʀ ɪɟɱɨɜɢɧɢ ɞɥɹ ʀʀ ɩɟɪɟɬɜɨɪɟɧɧɹ є ɨɞɧɚɤɨɜɢɦ ɡ ɱɚɫɨɦ ɜɢɜɟɞɟɧɧɹ 
ɩɟɪɟɬɜɨɪɟɧɨʀ ɪɟɱɨɜɢɧɢ ɡ ɚɩɚɪɚɬɭ. ɍ ɡɜ’ɹɡɤɭ ɡ ɰɢɦ ɬɚɤɢɣ ɬɟɯɧɨɥɨɝɿɱɧɢɣ ɩɪɨɰɟɫ ɦɨɠɟ 
ɛɭɬɢ ɨɩɢɫɚɧɢɣ ɧɚɫɬɭɩɧɢɦ ɧɟɥɿɧɿɣɧɢɦ ɞɢɮɟɪɟɧɰɿɚɥɶɧɢɦ ɪɿɜɧɹɧɧɹɦ 
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ɞɟ D  - ɟɮɟɤɬɢɜɧɢɣ ɤɨɟɮɿɰɿєɧɬ ɞɢɮɭɡɿʀ; 
P

v  - ɲɜɢɞɤɿɫɬɶ ɩɟɪɟɬɜɨɪɟɧɧɹ ɜɯɿɞɧɨɝɨ 
ɩɚɪɚɦɟɬɪɚ  

1
Q  ɡɚ ɱɚɫ ɩɟɪɟɛɭɜɚɧɧɹ  ; 

k
v  - ɲɜɢɞɤɿɫɬɶ ɤɨɧɜɟɤɰɿɣɧɨʀ ɫɤɥɚɞɨɜɨʀ ɜɯɿɞɧɨʀ 

ɪɟɱɨɜɢɧɢ;  tQ
2

 - ɜɢɯɿɞɧɢɣ ɩɚɪɚɦɟɬɪ ɩɟɪɟɬɜɨɪɟɧɨʀ ɪɟɱɨɜɢɧɢ ɡɚ ɩɨɬɨɱɧɢɣ ɱɚɫ t ; 
1
 , 

2
  - 

ɫɬɚɥɿ ɱɚɫɭ ɩɪɨɰɟɫɭ ɜɢɜɟɞɟɧɧɹ ɜɢɯɿɞɧɨʀ ɪɟɱɨɜɢɧɢ ɡ ɚɩɚɪɚɬɭ. 
Ɍɚɤ ɹɤ ɬɟɯɧɨɥɨɝɿɱɧɢɣ ɩɪɨɰɟɫ ɨɛɦɟɠɟɧɢɣ ɿɧɬɟɝɪɚɥɶɧɨɸ ɿɦɩɭɥɶɫɧɨɸ ɞɟɥɶɬɚ-

ɮɭɧɤɰɿєɸ Ⱦɿɪɚɤɚ, ɬɨ ɡɝɿɞɧɨ ɡ ɦɟɬɨɞɨɦ ɧɭɥɶɨɜɨɝɨ ɝɪɚɞɿєɧɬɚ ɦɚєɦɨ: 
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                                  (2) 

ɉɪɢɣɧɹɜɲɢ, ɳɨ ɱɚɫ ɩɟɪɟɛɭɜɚɧɧɹ t , ɩɿɫɥɹ ɿɧɬɟɝɪɭɜɚɧɧɹ ɫɢɫɬɟɦɢ ɪɿɜɧɹɧɶ (2) ɿ 
ɜɿɞɩɨɜɿɞɧɢɯ ɩɟɪɟɬɜɨɪɟɧɶ ɨɬɪɢɦɭєɦɨ ɧɚɫɬɭɩɧɟ ɞɢɮɟɪɟɧɰɿɚɥɶɧɟ ɪɿɜɧɹɧɧɹ 
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ɉɟɪɟɞɚɜɚɥɶɧɚ ɮɭɧɤɰɿɹ ɬɟɯɧɨɥɨɝɿɱɧɨɝɨ ɩɪɨɰɟɫɭ ɡ ɿɞɟɚɥɶɧɢɦ ɩɟɪɟɦɿɲɭɜɚɧɧɹɦ 
ɦɚɬɟɪɿɚɥɶɧɢɯ ɩɨɬɨɤɿɜ ɦɚє ɜɢɝɥɹɞ 
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ɋɟɤɰɿɹ 5: ȿɥɟɤɬɪɨɟɧɟɪɝɟɬɢɤɚ, ɜɢɦɿɪɸɜɚɥɶɧɚ ɬɟɯɧɿɤɚ ɬɚ ɤɨɦɩ’ɸɬɟɪɧɚ ɿɧɠɟɧɟɪɿɹ 
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Ⱦɥɹ ɞɨɫɥɿɞɠɟɧɧɹ ɩɟɪɟɯɿɞɧɢɯ ɿ ɱɚɫɬɨɬɧɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ, ɜɪɚɯɨɜɭɸɱɢ, ɳɨ 
ɨɛ’єɤɬɨɦ ɭɩɪɚɜɥɿɧɧɹ є ɝɚɡɨɜɢɣ ɪɟɚɤɬɨɪ, ɩɪɢɣɦɟɦɨ, ɳɨ, 
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ɑɚɫɬɨɬɧɿ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɌɈɍ ɨɩɢɫɭɸɬɶɫɹ ɧɚɫɬɭɩɧɢɦɢ ɪɿɜɧɹɧɧɹɦɢ: 
- ɞɿɣɫɧɚ ɱɚɫɬɨɬɧɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ  
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- ɭɹɜɧɚ ɱɚɫɬɨɬɧɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ  
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- ɚɦɩɥɿɬɭɞɧɚ ɱɚɫɬɨɬɧɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ (Ⱥɑɏ) 
      ).2^Im2^(Re   sqrtA                                        (10) 

ɇɚ ɪɢɫ. 1 - ɪɢɫ. 3 ɩɪɢɜɟɞɟɧɿ ɱɚɫɬɨɬɧɿ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɌɈɍ ɞɥɹ ɪɿɡɧɢɯ ɡɧɚɱɟɧɶ 
ɨɛ’єɦɧɨʀ ɜɢɬɪɚɬɢ ʀ ɪɟɚɤɰɿɣɧɨʀ ɝɚɡɨɜɨʀ ɫɭɦɿɲɿ, ɚ ɧɚ ɪɢɫ. 4 – ɩɟɪɟɯɿɞɧɿ ɩɪɨɰɟɫɢ ɌɈɍ. 

 

 

 
Ɋɢɫ. 1 – Ⱦɿɣɫɧɿ ɱɚɫɬɨɬɧɿ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

 
Ɋɢɫ.2 – ɍɹɜɧɿ ɱɚɫɬɨɬɧɿ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

 
Ɋɢɫ. 3 – Ⱥɦɩɥɿɬɭɞɧɨ-ɱɚɫɬɨɬɧɿ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

 
Ɋɢɫ.4 – ɉɟɪɟɯɿɞɧɿ ɩɪɨɰɟɫɢ ɌɈɍ 

 

 



ɋɟɤɰɿɹ 5: ȿɥɟɤɬɪɨɟɧɟɪɝɟɬɢɤɚ, ɜɢɦɿɪɸɜɚɥɶɧɚ ɬɟɯɧɿɤɚ ɬɚ ɤɨɦɩ’ɸɬɟɪɧɚ ɿɧɠɟɧɟɪɿɹ 
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ɊȿɁɍɅɖɌȺɌɂ ȾɈɋɅȱȾɀȿɇɖ ɌȿɏɇɈɅɈȽȱɑɇɈȽɈ ɈȻ’ЄɄɌȺ ɍɉɊȺȼɅȱɇɇə Ɂ 
ȱȾȿȺɅɖɇɂɆ ɉȿɊȿɆȱɒɍȼȺɇɇəɆ 

ɋɬɟɧɰɟɥɶ Ƀ. ȱ. ɞ. ɬ. ɧ., ɩɪɨɮ., ɋɨɬɧɿɤɨɜɚ Ɍ. Ƚ. ɤ.ɬ.ɧ., ɞɨɰ., Ʉɚɤɚɭɥɿɧɚ Ƚ. ɿɧɠɟɧɟɪ 

ɋɯɿɞɧɨɭɤɪɚʀɧɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɿɦ. ȼ. Ⱦɚɥɹ 

Ɍɟɯɧɨɥɨɝɿɱɧɢɣ ɨɛ’єɤɬ ɭɩɪɚɜɥɿɧɧɹ (ɌɈɍ) ɡ ɿɞɟɚɥɶɧɢɦ ɩɟɪɟɦɿɲɭɜɚɧɧɹɦ, ɭ 
ɡɚɝɚɥɶɧɨɦɭ ɜɢɩɚɞɤɭ ɨɩɢɫɭєɬɶɫɹ ɧɚɫɬɭɩɧɢɦ ɞɢɮɟɪɟɧɰɿɚɥɶɧɢɦ ɪɿɜɧɹɧɧɹɦ 
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  - ɫɬɚɥɚ ɱɚɫɭ ɩɟɪɟɦɿɳɟɧɧɹ ɜɯɿɞɧɨɝɨ ɦɚɬɟɪɿɚɥɶɧɨɝɨ ɩɨɬɨɤɭ; 
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  - ɫɬɚɥɿ ɱɚɫɭ 

ɬɟɯɧɨɥɨɝɿɱɧɨɝɨ ɩɪɨɰɟɫɭ ɩɟɪɟɬɜɨɪɟɧɧɹ ɪɟɚɤɰɿɣɧɢɯ ɤɨɦɩɨɧɟɧɬɿɜ;  tQ
2

 - ɤɨɧɰɟɧɬɪɚɰɿɹ 
ɰɿɥɶɨɜɨɝɨ ɤɨɦɩɨɧɟɧɬɭ ɧɚ ɜɢɯɨɞɿ ɡ ɪɟɚɤɬɨɪɚ ɡɚ ɱɚɫ t; 

10
Q  - ɤɨɧɰɟɧɬɪɚɰɿɹ ɪɟɚɝɭɸɱɨɝɨ 

ɤɨɦɩɨɧɟɧɬɭ ɧɚ ɜɯɨɞɿ ɜ ɪɟɚɤɬɨɪ; D  - ɟɮɟɤɬɢɜɧɢɣ ɤɨɟɮɿɰɿєɧɬ ɞɢɮɭɡɿʀ; 
g

S  - ɩɥɨɳɚ 
ɩɨɩɟɪɟɱɧɨɝɨ ɩɟɪɟɬɢɧɭ ɪɟɚɤɬɨɪɚ; 

g
F  - ɨɛ'єɦɧɚ ɜɢɬɪɚɬɚ ɪɟɚɝɭɸɱɨɝɨ ɝɚɡɭ ɧɚ ɜɯɨɞɿ ɜ 

ɪɟɚɤɬɨɪ; R  - ɪɚɞɿɭɫ ɪɟɚɤɬɨɪɚ; N  - ɲɜɢɞɤɿɫɬɶ ɨɛɟɪɬɚɧɧɹ ɩɟɪɟɦɿɲɭɸɱɨɝɨ ɩɪɢɫɬɪɨɸ; 
P

K  

- ɫɬɚɥɚ ɪɟɚɤɰɿʀ; E – ɟɧɟɪɝɿɹ ɚɤɬɢɜɚɰɿʀ; R  - ɭɧɿɜɟɪɫɚɥɶɧɚ ɝɚɡɨɜɚ ɫɬɚɥɚ; 
0

T  - ɚɛɫɨɥɸɬɧɚ 
ɬɟɦɩɟɪɚɬɭɪɚ; MS – ɦɨɥɟɤɭɥɹɪɧɚ ɦɚɫɚ ɝɚɡɭ; Ɋ – ɬɢɫɤ ɝɚɡɭ; 

0
V  - ɨɛ’єɦ ɤɚɬɚɥɿɡɚɬɨɪɚ; 

P
c  - 

ɩɢɬɨɦɚ ɬɟɩɥɨєɦɧɿɫɬɶ ɝɚɡɭ;   - ɤɨɟɮɿɰɿєɧɬ ɬɟɩɥɨɜɿɞɞɚɱɿ; ɊS  - ɩɥɨɳɚ ɩɨɩɟɪɟɱɧɨɝɨ 
ɩɟɪɟɬɢɧɭ ɤɚɬɚɥɿɡɚɬɨɪɚ.  
Ⱦɿɣɫɧɚ ɱɚɫɬɨɬɧɚ ɯɚɪɚɤɬɟɪɢɫɬɤɚ (Ⱦɑɏ) ɝɚɡɨɜɨɝɨ ɪɟɚɤɬɨɪɚ ɦɚє ɜɢɝɥɹɞ 
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Ⱦɑɏ ɪɟɚɤɬɨɪɚ ɡ ɿɞɟɚɥɶɧɢɦ ɩɟɪɟɦɿɲɭɜɚɧɧɹɦ ɪɟɚɝɭɸɱɢɯ ɤɨɦɩɨɧɟɧɬɿɜ ɩɪɢɜɟɞɟɧɿ 
ɧɚ ɪɢɫ. 1 – ɪɢɫ. 4 ɩɪɢ ɜɿɞɯɢɥɟɧɧɿ ɜɩɥɢɜɨɜɢɯ ɩɚɪɚɦɟɬɪɿɜ ɧɚ 20 ɜɿɞɫɨɬɤɿɜ ɹɤ ɩɪɢ 
ɡɛɿɥɶɲɟɧɧɿ, ɬɚɤ ɿ ɡɦɟɧɲɟɧɧɿ ɜɿɞ ʀɯ ɧɨɪɦɨɜɚɧɨɝɨ ɡɧɚɱɟɧɧɹ. Ɉɫɧɨɜɧɢɦ ɩɚɪɚɦɟɬɪɨɦ ɞɥɹ 
Ⱦɑɏ є ɱɚɫɬɨɬɚ, ɹɤɚ ɜɢɡɧɚɱɚєɬɶɫɹ ɜ ɬɨɱɰɿ ɩɟɪɟɯɨɞɭ ɤɪɢɜɨʀ ɱɟɪɟɡ ɱɚɫɬɨɬɧɭ ɜɿɫɶ  . 

Ɂɚɥɟɠɧɿɫɬɶ ɱɚɫɬɨɬɢ ɩɟɪɟɯɨɞɭ ɿ  ɜɿɞ ɡɦɿɧɢ ɜɩɥɢɜɨɜɨɝɨ ɩɚɪɚɦɟɬɪɚ ɩɪɢɜɟɞɟɧɿ ɧɚ ɬɢɯ ɠɟ 
ɪɢɫɭɧɤɚɯ. Ɂɝɿɞɧɨ ɡ ɦɟɬɨɞɨɦ ɤɜɚɞɪɚɬɭɪ, ɱɚɫɬɨɬɚ ɩɟɪɟɯɨɞɭ ɿɿ 2

/1   , ɞɟ ɿ2
  - ɞɪɭɝɚ ɫɬɚɥɚ 

ɱɚɫɭ ɩɟɪɟɯɿɞɧɨɝɨ ɩɪɨɰɟɫɭ ɌɈɍ ɞɥɹ ɞɢɮɟɪɟɧɰɿɚɥɶɧɨɝɨ ɪɿɜɧɹɧɧɹ ɞɪɭɝɨɝɨ ɩɨɪɹɞɤɭ 
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 ,                                              (3) 

 

ɞɟ y  - ɜɢɯɿɞɧɚ ɤɨɨɪɞɢɧɚɬɚ ɌɈɍ; 
i1

  - ɩɟɪɲɚ ɫɬɚɥɚ ɱɚɫɭ; k  - ɤɨɟɮɿɰɿєɧɬ ɩɟɪɟɞɚɱɿ; ɯ – 

ɜɯɿɞɧɚ ɤɨɨɪɞɢɧɚɬɚ. 
Ⱦɥɹ ɤɪɢɬɢɱɧɨɝɨ ɩɟɪɟɯɿɞɧɨɝɨ ɩɪɨɰɟɫɭ 2/

21
ɿi

 , ɡɜɿɞɤɢ ɫɬɚɥɚ ɱɚɫɭ 
ɿɿi

 /22
21
 . Ɋɿɲɟɧɧɹ ɪɿɜɧɹɧɧɹ (3) ɦɚє ɧɚɫɬɭɩɧɢɣ ɜɢɝɥɹɞ  
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ii

ttkxty
22

exp5,011   .                              (4) 

ɉɟɪɟɯɿɞɧɿ ɩɪɨɰɟɫɢ ɌɈɍ ɞɥɹ ɥɿɧɿɣɧɨɝɨ ɜɿɞɯɢɥɟɧɧɹ ɱɚɫɬɨɬɢ ɩɟɪɟɯɨɞɭ ɜɿɞ 
ɧɨɦɿɧɚɥɶɧɨɝɨ ɡɧɚɱɟɧɧɹ ɬɚ ɧɟɥɿɧɿɣɧɨɝɨ ɩɪɢɜɟɞɟɧɿ ɧɚ ɪɢɫ. 5 ɿ ɪɢɫ. 6. 

 

 
Ɋɢɫ. 1 – Ⱦɑɏ ɩɪɢ ɡɦɿɧɿ ɨɛ’єɦɧɨʀ  
ɜɢɬɪɚɬɢ ɝɚɡɨɜɨʀ ɫɭɦɿɲɿ  

 
Ɋɢɫ. 2 – Ⱦɑɏ ɩɪɢ ɡɦɿɧɿ ɬɟɦɩɟɪɚɬɭɪɢ 
ɝɚɡɨɜɨʀ ɫɭɦɿɲɿ 

 
Ɋɢɫ. 3 – Ⱦɑɏ ɩɪɢ ɡɦɿɧɿ ɤɨɟɮɿɰɿєɧɬɚ 
ɪɟɚɤɰɿʀ Ʉɪ 

 
Ɋɢɫ. 4 – Ⱦɑɏ ɩɪɢ ɡɦɿɧɿ ɟɧɟɪɝɿʀ ɚɤɬɢɜɚɰɿʀ 
 

 
Ɋɢɫ.5 – ɉɟɪɟɯɿɞɧɿ ɩɪɨɰɟɫɢ ɩɪɢ ɥɿɧɿɣɧɿɣ 
ɡɚɥɟɠɧɨɫɬɿ ɜɩɥɢɜɨɜɨɝɨ ɩɚɪɚɦɟɬɪɚ ɜɿɞ 

ɱɚɫɬɨɬɢ    

 
Ɋɢɫ.5 – ɉɟɪɟɯɿɞɧɿ ɩɪɨɰɟɫɢ ɩɪɢ 

ɧɟɥɿɧɿɣɧɿɣ ɡɚɥɟɠɧɨɫɬɿ ɜɩɥɢɜɨɜɨɝɨ 
ɩɚɪɚɦɟɬɪɚ ɜɿɞ ɱɚɫɬɨɬɢ    
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ȼɂɄɈɊɂɋɌȺɇɇə ȼȺɄɍɍɆɇɂɏ ɆȺɇȱɉɍɅəɌɈɊȱȼ ȾɅə ɄɈɆɉɅȿɄɋɇɂɏ 
ȾɈɋɅȱȾɀȿɇɖ ɉɈȼȿɊɏɇȱ ɌȼȿɊȾɂɏ ɌȱɅ 

ɑɟɪɧɿɤɨɜɚ ȱ.Ⱦ., ɫɬ.ɜɢɤɥ. ɑɟɪɧɿɤɨɜ Ɇ.Ƚ., ɤ.ɮɿɡ-ɦɚɬ.ɧ., ɞɨɰɟɧɬ, Ⱥɥɿєɜ ȼ.ȿ., ɫɬ, Ⱦɨɰɟɧɤɨ Ɇ.Ɇ., ɫɬ 

ɋɯɿɞɧɨɭɤɪɚʀɧɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɿɦɟɧɿ ȼɨɥɨɞɢɦɢɪɚ Ⱦɚɥɹ. 
ɇɟɨɛɯɿɞɧɿɫɬɶ ɜ ɩɪɢɫɬɪɨɹɯ ɞɥɹ ɩɟɪɟɞɚɱɿ ɪɭɯɭ ɭ ɜɢɫɨɤɢɣ ɜɚɤɭɭɦ ɡ'ɹɜɥɹєɬɶɫɹ ɜ 

ɡɜ'ɹɡɤɭ ɡ ɬɢɦ, ɳɨ ɞɥɹ ɩɨɥɿɩɲɟɧɧɹ ɭɦɨɜ ɪɨɛɨɬɢ ɩɪɢɜɿɞ ɦɟɯɚɧɿɡɦɿɜ ɡɪɭɱɧɿɲɟ 
ɪɨɡɦɿɳɭɜɚɬɢ ɩɨɡɚ ɜɚɤɭɭɦɧɨʀ ɤɚɦɟɪɢ. 

ɉɪɢɫɬɪɨʀ ɞɥɹ ɩɟɪɟɞɚɱɿ ɪɭɯɭ ɜ ɜɚɤɭɭɦ ɞɿɥɹɬɶɫɹ ɧɚ ɬɪɢ ɝɪɭɩɢ: ɞɥɹ ɩɟɪɟɞɚɱɿ 
ɡɜɨɪɨɬɧɨ-ɩɨɫɬɭɩɚɥɶɧɨɝɨ ɪɭɯɭ; ɞɥɹ ɩɟɪɟɞɚɱɿ ɪɭɯɭ, ɳɨ ɝɨɣɞɚє; ɞɥɹ ɩɟɪɟɞɚɱɿ 
ɨɛɟɪɬɚɥɶɧɨɝɨ ɪɭɯɭ. 

ɍɫɟɪɟɞɢɧɿ ɤɨɠɧɨʀ ɝɪɭɩɢ ɦɨɠɥɢɜɚ ɤɥɚɫɢɮɿɤɚɰɿɹ ɡɚ ɝɪɚɧɢɱɧɢɦ ɬɢɫɤɨɦ, 
ɩɟɪɟɞɚɧɨɦɭ ɡɭɫɢɥɥɸ, ɲɜɢɞɤɨɫɬɿ ɩɟɪɟɦɿɳɟɧɧɹ, ɜɟɥɢɱɢɧɨɸ ɯɨɞɭ ɿ ɬ. ɞ. 

ɉɪɢ ɤɨɧɫɬɪɭɸɜɚɧɧɿ ɛɭɞɶ-ɹɤɢɯ ɜɜɨɞɿɜ ɪɭɯɭ ɜ ɜɚɤɭɭɦ ɫɥɿɞ ɩɪɚɝɧɭɬɢ ɞɨ ɬɨɝɨ, ɳɨɛ 
ɝɟɪɦɟɬɢɡɭɸɱɢɣ ɟɥɟɦɟɧɬ ɧɟ ɫɩɪɢɣɦɚɜ ɩɟɪɟɞɚɧɢɯ ɡɭɫɢɥɶ, ɚ ɧɚɩɪɹɦɧɿ ɬɚ ɨɩɨɪɢ ɛɭɥɢ ɛ ɩɨ 
ɦɨɠɥɢɜɨɫɬɿ ɪɨɡɬɚɲɨɜɚɧɿ ɩɨɡɚ ɜɚɤɭɭɦɧɨʀ ɤɚɦɟɪɢ. Ⱦɥɹ ɩɚɪ ɬɟɪɬɹ, ɪɨɡɦɿɳɟɧɢɯ ɭ ɜɚɤɭɭɦɿ, 
ɫɥɿɞ ɜɠɢɜɚɬɢ ɫɩɟɰɿɚɥɶɧɢɯ ɡɚɯɨɞɿɜ ɩɪɨɬɢ ɫɯɨɩɥɸɜɚɧɧɹ ɬɟɪɬɶɨɜɢɯ ɦɚɬɟɪɿɚɥɿɜ. Ɂ ɰɿєɸ 
ɦɟɬɨɸ ɦɨɠɧɚ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɦɚɬɟɪɿɚɥɢ, ɹɤɿ ɫɢɥɶɧɨ ɜɿɞɪɿɡɧɹɸɬɶɫɹ ɡɚ ɫɜɨʀɦɢ 
ɮɿɡɢɱɧɢɦɢ ɜɥɚɫɬɢɜɨɫɬɹɦɢ, ɧɚɩɪɢɤɥɚɞ ɦɟɬɚɥ ɿ ɤɟɪɚɦɿɤɭ. 

ɍɳɿɥɶɧɟɧɧɹ ɞɥɹ ɜɜɟɞɟɧɧɹ ɩɨɫɬɭɩɚɥɶɧɨɝɨ ɪɭɯɭ ɜ ɜɢɫɨɤɢɣ ɿ ɧɚɞɜɢɫɨɤɢɣ ɜɚɤɭɭɦ 
ɜɢɝɨɬɨɜɥɹɸɬɶɫɹ ɩɨɜɧɿɫɬɸ ɡ ɦɟɬɚɥɭ ɿ ɦɨɠɭɬɶ ɛɭɬɢ ɩɪɨɝɪɿɬɿ ɡ ɦɟɬɨɸ ɡɧɟɝɚɠɭɜɚɧɧɹ ɞɨ 
400 500  

ɍɜɟɞɟɧɧɹ ɨɛɟɪɬɚɧɧɹ ɜ ɜɚɤɭɭɦ ɜɿɞɪɿɡɧɹɸɬɶɫɹ ɜɟɥɢɤɨɸ ɪɿɡɧɨɦɚɧɿɬɧɿɫɬɸ 
ɤɨɧɫɬɪɭɤɬɢɜɧɢɯ ɪɿɲɟɧɶ. 

ȼɜɟɞɟɧɧɹ ɨɛɟɪɬɚɧɧɹ ɜ ɜɚɤɭɭɦ ɡ ɩɪɨɫɬɨɪɨɜɢɦ ɲɚɪɧɿɪɨɦ ɿ ɭɳɿɥɶɧɟɧɧɹɦ ɭ ɜɢɝɥɹɞɿ 
ɝɧɭɱɤɨɝɨ ɟɥɟɦɟɧɬɚ, ɳɨ ɡɞɿɣɫɧɸє ɪɭɯ, ɳɨ ɝɨɣɞɚє, ɡɚɛɟɡɩɟɱɭє ɤɿɧɟɦɚɬɢɱɧɨ ɠɨɪɫɬɤɭ 
ɩɟɪɟɞɚɱɭ ɜɟɥɢɤɢɯ ɦɨɦɟɧɬɿɜ ɡ ɦɚɥɨɸ ɱɚɫɬɨɬɨɸ ɨɛɟɪɬɚɧɧɹ. Ɇɚɤɫɢɦɚɥɶɧɚ ɱɚɫɬɨɬɚ 
ɨɛɟɪɬɚɧɧɹ ɨɛɦɟɠɟɧɚ ɜɬɨɦɧɨʀ ɦɿɰɧɿɫɬɸ ɝɧɭɱɤɨɝɨ ɟɥɟɦɟɧɬɚ, ɧɚɩɪɢɤɥɚɞ ɫɢɥɶɮɨɧɚ ɚɛɨ 
ɦɟɦɛɪɚɧɢ, ɿ ɩɪɚɰɟɡɞɚɬɧɿɫɬɸ ɩɚɪɢ ɬɟɪɬɹ, ɳɨ ɡɧɚɯɨɞɢɬɶɫɹ ɭ ɜɚɤɭɭɦɿ. ȼɜɟɞɟɧɧɹ ɦɨɠɟ 
ɜɢɬɪɢɦɭɜɚɬɢ ɬɟɦɩɟɪɚɬɭɪɭ ɞɨ 450 500 , ɳɨ ɞɨɡɜɨɥɹє ɡɚɫɬɨɫɨɜɭɜɚɬɢ ɣɨɝɨ ɜ 
ɧɚɞɜɢɫɨɤɨɜɚɤɭɭɦɧɢɯ ɭɫɬɚɧɨɜɤɚɯ. Ɂɚ ɤɿɥɶɤɿɫɬɸ ɫɬɭɩɟɧɿɜ ɩɟɪɟɦɿɳɟɧɧɹ ɪɭɯɥɢɜɿ ɜɜɨɞɢ 
ɞɿɥɹɬɶɫɹ ɧɚ ɨɞɧɨ- ɿ ɛɚɝɚɬɨɫɬɭɩɿɧɱɚɫɬɿ. ȼɜɨɞɢ, ɹɤɿ ɦɚɸɬɶ ɜɟɥɢɤɭ ɤɿɥɶɤɿɫɬɶ ɫɬɭɩɟɧɿɜ 
ɩɟɪɟɦɿɳɟɧɧɹ, ɧɚɡɢɜɚɸɬɶɫɹ ɦɚɧɿɩɭɥɹɬɨɪɚɦɢ. 

ɍ ɞɚɧɿɣ ɪɨɛɨɬɿ ɡɚɩɪɨɩɨɧɨɜɚɧɨ ɜɚɤɭɭɦɧɢɣ ɦɚɧɿɩɭɥɹɬɨɪ ɜɢɫɨɤɨɜɚɤɭɭɦɧɨʀ 
ɭɫɬɚɧɨɜɤɢ (p ≈ 10‒11

 ɉɚ) ɞɥɹ ɟɥɟɤɬɪɨɧɧɨʀ ɬɚ ɮɨɬɨɟɥɟɤɬɪɨɧɧɨʀ ɫɩɟɤɬɪɨɫɤɨɩɿʀ. Ⱦɥɹ 
ɩɟɪɟɞɚɱɿ ɨɛɟɪɬɚɥɶɧɨɝɨ ɪɭɯɭ ɡ ɚɬɦɨɫɮɟɪɢ ɜ ɜɚɤɭɭɦ ɜɢɤɨɪɢɫɬɨɜɭɜɚɥɢɫɹ ɜɜɨɞɢ ɡ 
ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɲɚɪɧɿɪɿɜ ɿ ɫɢɥɶɮɨɧɧɨɝɨ ɭɳɿɥɶɧɟɧɧɹ Д1Ж. 

Ɋɨɡɝɥɹɧɭɬɢɣ ɜɚɤɭɭɦɧɢɣ ɦɚɧɿɩɭɥɹɬɨɪ Д2Ж ɞɨɡɜɨɥɹє ɪɨɡɲɢɪɢɬɢ ɮɭɧɤɰɿɨɧɚɥɶɧɿ 
ɦɨɠɥɢɜɨɫɬɿ ɜɢɦɿɪɸɜɚɥɶɧɨʀ ɜɚɤɭɭɦɧɨʀ ɤɚɦɟɪɢ ɡɚ ɪɚɯɭɧɨɤ ɡɚɛɟɡɩɟɱɟɧɧɹ ɨɛɟɪɬɚɧɧɹ 
ɞɟɪɠɚɬɟɥɹ ɡɪɚɡɤɿɜ ɧɚɜɤɨɥɨ ɜɥɚɫɧɨʀ ɨɫɿ, ɝɨɪɢɡɨɧɬɚɥɶɧɿɣ ɨɫɿ, ɚ ɬɚɤɨɠ ɣɨɝɨ ɩɨɫɬɭɩɚɥɶɧɨɝɨ 
ɪɭɯɭ ɩɪɢ ɩɪɨɜɟɞɟɧɧɿ ɞɨɫɥɿɞɠɟɧɧɹ ɩɨɜɟɪɯɧɿ ɬɜɟɪɞɢɯ ɬɿɥ 

Ɇɚɧɿɩɭɥɹɬɨɪ (ɪɢɫ. 1) ɫɤɥɚɞɚєɬɶɫɹ ɡ ɦɟɬɚɥɟɜɨɝɨ ɤɨɪɩɭɫɭ 1 Д3Ж, ɧɚ ɹɤɨɦɭ ɡɚ 
ɞɨɩɨɦɨɝɨɸ ɮɥɚɧɰɟɜɢɯ ɡ'єɞɧɚɧɶ 23, 24, 25 ɜɿɞɩɨɜɿɞɧɨ ɡɚɤɪɿɩɥɟɧɿ ɜɚɤɭɭɦɧɿ ɜɜɨɞɢ 2, 3, 4 
ɨɛɟɪɬɚɧɧɹ. ɍ ɧɢɠɧɿɣ ɱɚɫɬɢɧɿ ɤɨɪɩɭɫɭ ɪɨɡɬɚɲɨɜɚɧɢɣ ɮɥɚɧɟɰɶ 21, ɡɚ ɞɨɩɨɦɨɝɨɸ ɹɤɨɝɨ 
ɡɚɛɟɡɩɟɱɭєɬɶɫɹ ɝɟɪɦɟɬɢɱɧɚ ɭɫɬɚɧɨɜɤɚ ɦɚɧɿɩɭɥɹɬɨɪɚ ɧɚ ɜɚɤɭɭɦɧɭ ɤɚɦɟɪɭ 22. Ɏɥɚɧɟɰɶ 
ɜɚɤɭɭɦɧɨɝɨ ɦɚɧɿɩɭɥɹɬɨɪɚ. 
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Ɇɚɧɿɩɭɥɹɬɨɪ ɩɪɚɰɸє ɧɚɫɬɭɩɧɢɦ 
ɱɢɧɨɦ: ɨɛɟɪɬɚɥɶɧɢɣ ɪɭɯ ɜɚɤɭɭɦɧɨɝɨ 
ɜɜɟɞɟɧɧɹ 2 ɩɟɪɟɬɜɨɪɸєɬɶɫɹ ɜ ɨɛɟɪɬɚɥɶɧɢɣ 
ɪɭɯ ɡɭɛɱɚɫɬɨɝɨ ɤɨɧɿɱɧɨɝɨ ɤɨɥɟɫɚ 5, ɩɨɬɿɦ 
ɱɟɪɟɡ ɡɭɛɱɚɫɬɟ ɤɨɥɟɫɨ 6 ɩɟɪɟɞɚєɬɶɫɹ 
ɠɨɪɫɬɤɨ ɩɨɜ'ɹɡɚɧɨʀ ɡ ɧɢɦ ɬɪɭɛɿ 11, 
ɡɚɤɪɿɩɥɟɧɢɦ ɧɚ ɧɿɣ ɜɬɭɥɰɿ 12 ɿ ɩɨɜɨɪɨɬɧɿɣ 
ɝɨɥɿɜɰɿ 13 ɡ ɧɚɩɪɹɦɧɢɦɢ ɩɿɞɲɢɩɧɢɤɚɦɢ 
26, 27, 28 ɿ, ɨɬɠɟ, ɩɟɪɟɬɜɨɪɸєɬɶɫɹ ɜ 
ɨɛɟɪɬɚɥɶɧɢɣ ɪɭɯ ɪɭɯɨɦɨʀ ɤɚɪɟɬɤɢ 14 ɿ 
ɡɚɯɨɩɥɟɧɧɹ 15 ɞɟɪɠɚɬɟɥɹ ɡɪɚɡɤɚ ɡɿ 
ɫɬɪɢɠɧɟɦ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɿɣ ɩɥɨɳɢɧɿ ɧɚ 
360˚. Ɉɛɟɪɬɚɥɶɧɢɣ ɪɭɯ ɜɜɟɞɟɧɧɹ 4 ɡɚ 
ɞɨɩɨɦɨɝɨɸ ɡɭɛɱɚɫɬɨʀ ɤɨɧɿɱɧɨʀ ɩɟɪɟɞɚɱɿ 9, 
10 ɩɟɪɟɬɜɨɪɸєɬɶɫɹ ɜ ɨɛɟɪɬɚɥɶɧɢɣ ɪɭɯ 
ɬɪɭɛɢ 17, ɹɤɚ ɡɚ ɞɨɩɨɦɨɝɨɸ ɪɟɣɤɨɜɟ-

ɡɭɛɱɚɫɬɨʀ ɩɟɪɟɞɚɱɿ 18, 19 ɩɨɬɿɦ 
ɩɟɪɟɬɜɨɪɸєɬɶɫɹ ɜ ɡɜɨɪɨɬɧɨ ɩɨɫɬɭɩɚɥɶɧɢɣ 
ɪɭɯ  
ɤɚɪɟɬɤɢ 14 ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɿɣ ɩɥɨɳɢɧɿ ɩɨ 
ɧɚɩɪɹɦɧɢɯ ɩɿɞɲɢɩɧɢɤɿɜ 26-28.  

Ɉɛɟɪɬɚɥɶɧɢɣ ɪɭɯ ɜɚɤɭɭɦɧɨɝɨ ɜɜɟɞɟɧɧɹ 
3 ɡɚ ɞɨɩɨɦɨɝɨɸ ɤɨɧɿɱɧɨʀ ɡɭɛɱɚɫɬɨʀ ɩɟɪɟɞɚɱɿ 
ɩɟɪɟɬɜɨɪɸєɬɶɫɹ ɜ ɨɛɟɪɬɚɥɶɧɢɣ ɪɭɯ ɫɬɟɪɠɧɹ 

16 ɡɚɤɪɿɩɥɟɧɨɝɨ ɧɚ ɧɶɨɦɭ ɡɚɯɨɩɥɟɧɧɹ 15 ɞɟɪɠɚɬɟɥɹ ɡɪɚɡɤɚ. Ɉɬɠɟ, ɨɛɟɪɬɚɧɧɹ ɜɚɤɭɭɦɧɢɯ 
ɜɜɨɞɿɜ 2-4 ɡɚɛɟɡɩɟɱɭє ɡɜɨɪɨɬɧɨ-ɩɨɫɬɭɩɚɥɶɧɢɣ ɩɟɪɟɦɿɳɟɧɧɹ ɡɪɚɡɤɚ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɿɣ 
ɩɥɨɳɢɧɿ ɧɚ ɜɿɞɫɬɚɧɶ ɩɨɪɹɞɤɭ ɞɨɜɠɢɧɢ ɡɭɛɱɚɫɬɨʀ ɪɟɣɤɢ 19 ɿ ɩɨɜɨɪɨɬ ɡɪɚɡɤɚ ɧɚ 360˚ ɜ 
ɝɨɪɢɡɨɧɬɚɥɶɧɿɣ ɩɥɨɳɢɧɿ, ɚ ɨɛɟɪɬɚɧɧɹ ɜɚɤɭɭɦɧɨɝɨ ɜɜɟɞɟɧɧɹ ɡɚɛɟɡɩɟɱɭє ɨɛɟɪɬɚɧɧɹ ɡɪɚɡɤɚ 
ɧɚɜɤɨɥɨ ɫɜɨєʀ ɨɫɿ ɭ ɜɟɪɬɢɤɚɥɶɧɿɣ ɩɥɨɳɢɧɿ ɧɚ 360˚ , ɳɨ ɞɭɠɟ ɜɚɠɥɢɜɨ ɩɪɢ ɞɨɫɥɿɞɠɟɧɧɹɯ 
ɨɞɧɨɝɨ ɿ ɬɨɝɨ ɠ ɡɪɚɡɤɚ ɪɿɡɧɢɦɢ ɦɟɬɨɞɚɦɢ ɜ ɨɞɧɿɣ ɿ ɬɿɣ ɠɟ ɜɚɤɭɭɦɧɿɣ ɤɚɦɟɪɿ. 

Ɇɚɧɿɩɭɥɹɬɨɪ ɦɨɧɬɭɜɚɜɫɹ ɧɚ ɜɚɤɭɭɦɧɢɯ ɮɥɚɧɰɹɯ ɞɿɚɦɟɬɪɨɦ 100 ɦɦ. ȼ ɹɤɨɫɬɿ 
ɰɟɧɬɪɚɥɶɧɨʀ, ɫɟɪɟɞɧɶɨʀ ɿ ɡɨɜɧɿɲɧɶɨʀ ɫɩɿɜɜɿɫɧɢɯ ɬɪɭɛ ɜɢɤɨɪɢɫɬɨɜɭɜɚɥɢɫɹ ɬɪɭɛɢ ɡ 
ɧɟɪɠɚɜɿɸɱɨʀ ɫɬɚɥɿ ɞɨɜɠɢɧɨɸ 463, 400 ɿ 300 ɦɦ ɿ ɞɿɚɦɟɬɪɨɦ 17, 33 ɿ 43 ɦɦ ɜɿɞɩɨɜɿɞɧɨ. 
ɉɚɪɚɦɟɬɪɢ ɜɜɟɞɟɧɨʀ ɬɪɭɛɢ, ɳɨ ɡɚɛɟɡɩɟɱɭє ɨɛɟɪɬɚɧɧɹ ɡɚɯɨɩɥɟɧɧɹ ɞɟɪɠɚɬɟɥɹ ɡɪɚɡɤɚ 
ɧɚɜɤɨɥɨ ɫɜɨєʀ ɨɫɿ ɜɿɞ ɬɪɟɬɶɨɝɨ ɜɚɤɭɭɦɧɨɝɨ ɜɜɟɞɟɧɧɹ, ɫɬɚɧɨɜɢɬɶ 540 ɦɦ (ɞɨɜɠɢɧɚ) ɿ 8 ɦɦ 
(ɞɿɚɦɟɬɪ). Ɋɟɣɤɨɜɨ-ɡɭɛɱɚɫɬɚ ɩɟɪɟɞɚɱɚ ɫɤɥɚɞɚɥɚɫɹ ɡ ɲɟɫɬɟɪɧɿ ɞɿɚɦɟɬɪɨɦ 20 ɦɦ ɿ ɡɭɛɱɚɫɬɨʀ 
ɪɟɣɤɢ ɞɨɜɠɢɧɨɸ 100 ɦɦ; ɩɟɪɟɞɚɜɚɥɶɧɟ ɱɢɫɥɨ ɡɚɫɬɨɫɨɜɭɜɚɧɢɯ ɤɨɧɿɱɧɢɯ ɡɭɛɱɚɫɬɢɯ ɩɟɪɟɞɚɱ 
1: 1. Ɇɚɤɫɢɦɚɥɶɧɚ ɜɿɞɫɬɚɧɶ ɜɿɞ ɨɫɿ ɤɚɦɟɪɢ ɦɨɠɧɚ ɪɟɝɭɥɸɜɚɬɢ ɩɟɪɟɦɿɳɟɧɧɹɦ ɤɪɨɧɲɬɟɣɧɚ 
ɡɿ ɫɬɪɢɠɧɟɦ ɿ ɡɚɯɨɩɥɟɧɧɹɦ ɞɟɪɠɚɬɟɥɹ ɡɪɚɡɤɚ ɪɭɯɨɦɨʀ ɤɚɪɟɬɤɢ. Ɇɚɧɿɩɭɥɹɬɨɪ ɨɫɧɚɳɟɧɢɣ 
ɤɚɫɟɬɨɸ ɡɿ ɡɦɿɧɧɢɦɢ ɡɪɚɡɤɚɦɢ. 

ȼɢɤɨɪɢɫɬɚɧɧɹ ɜɚɤɭɭɦɧɨɝɨ ɦɚɧɿɩɭɥɹɬɨɪɚ ɞɨɡɜɨɥɹє ɪɨɡɲɢɪɢɬɢ ɪɨɛɨɱɭ ɡɨɧɭ 
ɦɚɧɿɩɭɥɹɬɨɪɚ, ɣɨɝɨ ɮɭɧɤɰɿɨɧɚɥɶɧɿ ɦɨɠɥɢɜɨɫɬɿ, ɩɿɞɜɢɳɭє ɩɪɨɞɭɤɬɢɜɧɿɫɬɶ ɭɫɬɚɧɨɜɤɢ, 
ɬɨɛɬɨ ɫɤɨɪɨɱɭєɬɶɫɹ ɱɚɫ ɩɿɞɝɨɬɨɜɤɢ ɟɤɫɩɟɪɢɦɟɧɬɭ ɿ ɡɦɟɧɲɭɸɬɶɫɹ ɩɨɯɢɛɤɢ ɡɚ ɪɚɯɭɧɨɤ 
ɬɨɱɧɨʀ ɭɫɬɚɧɨɜɤɢ ɡɪɚɡɤɚ ɜ ɩɨɬɪɿɛɧɟ ɞɥɹ ɞɨɫɥɿɞɠɟɧɶ ɫɬɚɧɨɜɢɳɟ. 

Ɋɨɡɝɥɹɧɭɬɚ ɤɨɧɫɬɪɭɤɰɿɹ ɩɪɟɰɟɡɿɨɧɧɨɝɨ ɬɪɢɫɬɭɩɟɧɟɜɨɝɨ ɦɚɧɿɩɭɥɹɬɨɪɚ ɞɥɹ 
ɜɢɫɨɤɨɜɚɤɭɭɦɧɢɯ ɜɢɦɿɪɸɜɚɥɶɧɢɯ ɭɫɬɚɧɨɜɨɤ, ɹɤɢɣ ɡɚɫɬɨɫɨɜɭєɬɶɫɹ ɞɥɹ ɞɨɫɥɿɞɠɟɧɧɹ 
ɩɨɜɟɪɯɧɿ ɬɜɟɪɞɢɯ ɬɿɥ ɦɟɬɨɞɚɦɢ ɮɨɬɨɟɥɟɤɬɪɨɧɧɨʀ, ɜɬɨɪɢɧɧɨ ɟɥɟɤɬɪɨɧɧɨʀ, ɿɨɧɧɨ-

ɟɥɟɤɬɪɨɧɧɨʀ ɫɩɟɤɬɪɨɫɤɨɩɿʀ, ɚ ɬɚɤɨɠ ɩɪɢ ɞɨɫɥɿɞɠɟɧɧɿ ɤɪɢɫɬɚɥɿɜ ɦɟɬɨɞɨɦ ɞɢɮɪɚɤɰɿʀ 
ɩɨɜɿɥɶɧɢɯ ɟɥɟɤɬɪɨɧɿɜ. 

Ʌɿɬɟɪɚɬɭɪɚ. 

Ɋɢɫ. 1. ɋɯɟɦɚ ɪɨɛɨɬɢ ɦɚɧɿɩɭɥɹɬɨɪɚ 

ɬɪɢɫɬɭɩɟɧɟɜɨɝɨ ɜɢɫɨɤɨ ɜɚɤɭɭɦɧɨɝɨ 



ɋɟɤɰɿɹ 5: ȿɥɟɤɬɪɨɟɧɟɪɝɟɬɢɤɚ, ɜɢɦɿɪɸɜɚɥɶɧɚ ɬɟɯɧɿɤɚ ɬɚ ɤɨɦɩ’ɸɬɟɪɧɚ ɿɧɠɟɧɟɪɿɹ 
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ɇȺȾȼɂɋɈɄɈȼȺɄɍɍɆɇɂɃ ɋɉȿɄɌɊɈɆȿɌɊ ȾɅə ȾɈɋɅȱȾɀȿɇɇə ɉɈȼȿɏɇȱ 
ɌȼȿɊȾɂɏ ɌȱɅ. 

ɑɟɪɧɿɤɨɜ Ɇ.Ƚ., ɤ.ɮɿɡ-ɦɚɬ.ɧ., ɞɨɰ., ɑɟɪɧɿɤɨɜɚ ȱ.Ⱦ., ɫɬ.ɜɢɤɥ., Ȼɟɫɟɞɚ Ɍ.Ⱥ., ɫɬ., Ƚɨɥɭɛɰɨɜ ɘ.ȼ. 
ɋɯɿɞɧɨɭɤɪɚʀɧɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɿɦɟɧɿ ȼɨɥɨɞɢɦɢɪɚ Ⱦɚɥɹ. 

ɉɨɜɟɪɯɧɹ ɬɜɟɪɞɨɝɨ ɬɿɥɚ ɩɪɢɜɟɪɬɚє ɜɫɟ ɛɿɥɶɲɭ ɭɜɚɝɭ ɮɚɯɿɜɰɿɜ ɪɿɡɧɢɯ ɝɚɥɭɡɟɣ ɧɚɭɤɢ ɿ 
ɬɟɯɧɿɤɢ. Ɂɚ ɨɫɬɚɧɧɿ ɪɨɤɢ ɫɬɜɨɪɟɧɿ ɨɪɢɝɿɧɚɥɶɧɿ ɧɚɞɜɢɫɨɤɨɜɚɤɭɭɦɧɿ ɛɚɝɚɬɨɰɿɥɶɨɜɿ ɚɧɚɥɿɬɢɱɧɿ 
ɩɪɢɥɚɞɢ ɞɥɹ ɤɨɧɬɪɨɥɸ ɿ ɞɿɚɝɧɨɫɬɢɤɢ ɪɿɡɧɨɦɚɧɿɬɧɢɯ ɜɥɚɫɬɢɜɨɫɬɟɣ ɩɨɜɟɪɯɧɿ ɬɜɟɪɞɢɯ ɬɿɥ. 
ɇɚɭɤɚ ɩɪɨ ɫɬɚɧ ɩɨɜɟɪɯɧɿ ɬɚɤɨɠ ɛɭɪɯɥɢɜɨ ɪɨɡɜɢɜɚєɬɶɫɹ ɿ, ɧɚ ɞɭɦɤɭ ɜɱɟɧɢɯ, ɞɨɡɜɨɥɢɬɶ 
ɨɬɪɢɦɚɬɢ ɛɚɝɚɬɨ ɰɿɧɧɨʀ ɿɧɮɨɪɦɚɰɿʀ ɩɪɨ ɦɟɠɿ ɩɨɞɿɥɭ ɪɿɡɧɢɯ ɮɚɡ ɪɟɱɨɜɢɧɢ. 

Ʉɨɪɩɭɫɤɭɥɹɪɧɚ ɧɢɡɶɤɨɟɧɟɪɝɟɬɢɱɧɚ ɞɿɚɝɧɨɫɬɢɤɚ ɩɨɜɟɪɯɧɿ ɪɟɱɨɜɢɧɢ ɡɚɫɧɨɜɚɧɚ ɧɚ 
ɜɢɤɨɪɢɫɬɚɧɧɿ ɡɚɪɹɞɠɟɧɢɯ ɱɚɫɬɢɧɨɤ ɦɚɥɢɯ ɟɧɟɪɝɿɣ ɿ ɦɟɬɨɞɿɜ ɮɿɡɢɱɧɨʀ ɟɥɟɤɬɪɨɧɿɤɢ ɿ ɮɿɡɢɤɢ 
ɩɥɚɡɦɢ ɩɪɢ ɞɨɫɥɿɞɠɟɧɧɿ ɮɿɡɢɤɨ-ɯɿɦɿɱɧɢɯ ɜɥɚɫɬɢɜɨɫɬɟɣ ɩɨɜɟɪɯɧɿ ɬɜɟɪɞɨɝɨ ɬɿɥɚ. ɉɪɢ ɰɶɨɦɭ 
ɡɚɪɹɞɠɟɧɿ ɧɢɡɶɤɨ-ɟɧɟɪɝɟɬɢɱɧɿ ɱɚɫɬɤɢ ɦɨɠɭɬɶ ɡɚɫɬɨɫɨɜɭɜɚɬɢɫɹ ɜ ɹɤɨɫɬɿ ɩɟɪɜɢɧɧɢɯ ɚɛɨ 
ɱɚɫɬɤɢ, ɳɨ ɡɨɧɞɭɸɬɶ ɩɨɜɟɪɯɧɸ, ɚɛɨ ɹɤ ɱɚɫɬɤɢ, ɹɤɿ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ ɹɤ ɜɬɨɪɢɧɧɿ ɞɥɹ 
ɚɧɚɥɿɡɭ ɩɨɜɟɪɯɧɿ ɿ ɹɤɿ ɩɨɪɭɲɟɧɿ ɜ ɬɜɟɪɞɨɦɭ ɬɿɥɿ. 

Ɋɿɡɧɨɦɚɧɿɬɬɹ ɩɟɪɜɢɧɧɢɯ ɱɚɫɬɢɧɨɤ ɿ ɤɜɚɧɬɿɜ, ɳɨ ɜɩɥɢɜɚɸɬɶ ɧɚ ɩɨɜɟɪɯɧɸ, ɳɨ 
ɜɢɪɨɛɥɹɸɬɶ ɪɿɡɧɨɝɨ ɪɨɞɭ ɩɨɪɭɲɟɧɧɹ ɚɧɫɚɦɛɥɸ ɱɚɫɬɢɧɨɤ ɜ ɩɪɢɩɨɜɟɪɯɧɟɜɿɣ ɨɛɥɚɫɬɿ 
ɬɜɟɪɞɨɝɨ ɬɿɥɚ ɿ ɫɬɜɨɪɸɸɬɶ ɛɟɡɥɿɱ ɜɬɨɪɢɧɧɢɯ ɱɚɫɬɢɧɨɤ ɿ ɤɜɚɧɬɿɜ ɜɢɩɪɨɦɿɧɸɜɚɧɧɹ, ɹɤɿ 
ɜɢɯɨɞɹɬɶ ɜ ɜɚɤɭɭɦɧɭ ɫɟɪɟɞɭ, ɡɭɦɨɜɢɥɨ ɫɬɜɨɪɟɧɧɹ ɰɿɥɨɝɨ ɤɥɚɫɭ ɟɮɟɤɬɢɜɧɢɯ ɦɟɬɨɞɢɤ 
ɚɧɚɥɿɡɭ ɿ ɤɨɧɬɪɨɥɸ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɩɨɜɟɪɯɧɿ ɬɜɟɪɞɨɝɨ ɬɿɥɚ. Ⱦɥɹ ɛɿɥɶɲɨɫɬɿ ɦɟɬɨɞɢɤ 
ɤɨɪɩɭɫɤɭɥɹɪɧɨʀ ɞɿɚɝɧɨɫɬɢɤɢ ɜɥɚɫɬɢɜɨɫɬɟɣ ɩɨɜɟɪɯɧɿ ɬɜɟɪɞɨɝɨ ɬɿɥɚ ɯɚɪɚɤɬɟɪɧɨ 
ɜɢɤɨɪɢɫɬɚɧɧɹ ɩɭɱɤɿɜ ɩɟɪɜɢɧɧɢɯ ɡɛɭɞɠɭɸɱɢɯ ɚɛɨ ɡɨɧɞɭɜɚɥɶɧɢɯ ɱɚɫɬɢɧɨɤ ɪɿɡɧɨɝɨ 
ɦɚɫɨɜɨɝɨ, ɡɚɪɹɞɨɜɨɝɨ ɿ ɟɧɟɪɝɟɬɢɱɧɨɝɨ ɫɤɥɚɞɭ, ɩɪɢɫɤɨɪɟɧɢɯ ɞɨ ɪɿɡɧɢɯ ɟɧɟɪɝɿɣ ɿ ɩɚɞɚɸɱɢɯ 
ɧɚ ɤɨɪɞɨɧ ɪɨɡɞɿɥɭ ɬɜɟɪɞɨɝɨ ɬɿɥɚ ɡ ɜɚɤɭɭɦɨɦ ɩɿɞ ɪɿɡɧɢɦɢ ɤɭɬɚɦɢ. ȼɬɨɪɢɧɧɿ ɱɚɫɬɤɢ, ɳɨ 
ɡɚɥɢɲɚɸɬɶ ɩɨɜɟɪɯɧɸ, ɬɚɤɨɠ ɦɚɸɬɶ ɪɿɡɧɿ ɦɚɫɨɜɢɣ, ɡɚɪɹɞɨɜɢɣ ɬɚ ɟɧɟɪɝɟɬɢɱɧɢɣ ɫɤɥɚɞɢ ɿ 
ɯɚɪɚɤɬɟɪɢɡɭɸɬɶɫɹ ɪɿɡɧɢɦɢ ɤɭɬɨɜɢɦɢ ɪɨɡɩɨɞɿɥɚɦɢ. ɐɟ ɞɨɡɜɨɥɹє ɜɢɜɱɚɬɢ ɪɿɡɧɨɦɚɧɿɬɧɿ 
ɟɧɟɪɝɟɬɢɱɧɿ, ɤɭɬɨɜɿ ɿ ɡɚɪɹɞɨɜɿ ɡɚɥɟɠɧɨɫɬɿ ɿ ɦɚɫɨɜɢɣ (ɟɥɟɦɟɧɬɧɢɣ) ɫɤɥɚɞ ɩɨɜɟɪɯɧɟɜɨʀ 
ɨɛɥɚɫɬɿ ɬɜɟɪɞɨɝɨ ɬɿɥɚ, ɜɢɤɨɪɢɫɬɨɜɭɸɱɢ ɜɬɨɪɢɧɧɿ ɪɨɡɫɿɹɧɿ, ɚ ɬɚɤɨɠ ɪɨɡɩɨɪɨɲɟɧɿ ɚɛɨ 

ɟɦɿɬɨɜɚɧɿ ɱɚɫɬɤɢ ɿ ɤɜɚɧɬɢ ɟɥɟɤɬɪɨɦɚɝɧɿɬɧɨɝɨ ɜɢɩɪɨɦɿɧɸɜɚɧɧɹ. 
Ɂɚ ɫɩɨɫɨɛɨɦ ɨɬɪɢɦɚɧɧɹ ɿɧɮɨɪɦɚɰɿʀ ɩɪɨ ɩɨɜɟɪɯɧɿ ɦɟɬɨɞɢ ɚɧɚɥɿɡɭ ɞɿɥɹɬɶ ɧɚ ɟɦɿɫɿɣɧɿ ɬɚ 

ɡɨɧɞɭɜɚɥɶɧɿ. ɉɟɪɲɿ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɤɨɧɤɪɟɬɧɢɣ ɜɢɞ ɟɦɿɫɿʀ ɬɢɯ ɱɢ ɿɧɲɢɯ ɱɚɫɬɢɧɨɤ ɡ 
ɩɨɜɟɪɯɧɿ ɜ ɪɟɡɭɥɶɬɚɬɿ ɪɿɡɧɢɯ ɜɩɥɢɜɿɜ: ɬɟɦɩɟɪɚɬɭɪɢ, ɟɥɟɤɬɪɢɱɧɨɝɨ ɩɨɥɹ, ɦɟɯɚɧɿɱɧɢɯ 
ɧɚɩɪɭɠɟɧɶ, ɬɟɪɬɹ, ɚɤɭɫɬɢɱɧɢɯ ɯɜɢɥɶ, ɟɥɟɤɬɪɨɦɚɝɧɿɬɧɢɯ ɯɜɢɥɶ. Ⱦɪɭɝɿ ɡɚɫɧɨɜɚɧɿ ɧɚ ɟɦɿɫɿʀ 
ɱɚɫɬɢɧɨɤ ɚɛɨ ɟɥɟɤɬɪɨɦɚɝɧɿɬɧɨɝɨ ɜɢɩɪɨɦɿɧɸɜɚɧɧɹ ɜ ɪɟɡɭɥɶɬɚɬɿ ɜɩɥɢɜɭ ɧɚ ɩɨɜɟɪɯɧɸ 
ɡɨɧɞɭɜɚɥɶɧɨɝɨ ɩɨɬɨɤɭ ɱɚɫɬɢɧɨɤ: ɦɨɥɟɤɭɥ, ɚɬɨɦɿɜ, ɿɨɧɿɜ, ɟɥɟɤɬɪɨɧɿɜ, ɩɨɡɢɬɪɨɧɿɜ, ɤɜɚɧɬɿɜ 
ɟɥɟɤɬɪɨɦɚɝɧɿɬɧɨɝɨ ɜɢɩɪɨɦɿɧɸɜɚɧɧɹ. 

ȼɢɛɿɪ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨʀ ɬɟɯɧɿɤɢ ɿ ɤɨɧɤɪɟɬɧɨɝɨ ɦɟɬɨɞɭ ɤɨɪɩɭɫɤɭɥɹɪɧɨʀ 
ɞɿɚɝɧɨɫɬɢɤɢ ɜɥɚɫɬɢɜɨɫɬɟɣ ɩɨɜɟɪɯɧɿ ɬɜɟɪɞɢɯ ɬɿɥ ɜɢɡɧɚɱɚєɬɶɫɹ ɡɚɜɞɚɧɧɹɦɢ ɞɨɫɥɿɞɠɟɧɧɹ, 
ɭɦɨɜɚɦɢ, ɜ ɹɤɢɯ ɩɪɨɜɨɞɢɬɶɫɹ ɞɿɚɝɧɨɫɬɢɤɚ, ɧɟɨɛɯɿɞɧɢɦ ɪɿɜɧɟɦ ɨɞɟɪɠɭɜɚɧɨʀ ɿɧɮɨɪɦɚɰɿʀ ɬɚ ʀʀ 
ɪɿɡɧɨɦɚɧɿɬɧɿɫɬɸ. 

Ɋɨɡɝɥɹɧɭɬɨ ɧɚɞɜɢɫɨɤɨɜɚɤɭɭɦɧɢɣ ɫɩɟɤɬɪɨɦɟɬɪ ɞɥɹ ɤɨɦɩɥɟɤɫɧɨɝɨ ɜɢɜɱɟɧɧɹ 
ɟɥɟɤɬɪɨɧɧɨʀ ɬɚ ɤɪɢɫɬɚɥɿɱɧɨʀ ɫɬɪɭɤɬɭɪɢ, ɚ ɬɚɤɨɠ ɞɥɹ ɯɿɦɿɱɧɨɝɨ ɚɧɚɥɿɡɭ ɭ ɩɪɢɩɨɜɟɪɯɧɟɜɿɣ 
ɨɛɥɚɫɬɿ ɦɨɧɨ- ɿ ɩɨɥɿɤɪɢɫɬɚɥɿɜ ɡ ɦɨɠɥɢɜɿɫɬɸ ɰɿɥɟɫɩɪɹɦɨɜɚɧɨɝɨ ɜɩɥɢɜɭ ɧɚ ʀɯ ɩɨɜɟɪɯɧɟɜɿ 
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ɜɥɚɫɬɢɜɨɫɬɿ ɡɚ ɞɨɩɨɦɨɝɨɸ ɿɨɧɧɨɝɨ ɛɨɦɛɚɪɞɭɜɚɧɧɹ, ɜɢɫɨɤɨɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɜɿɞɩɚɥɭ, 
ɚɞɫɨɪɛɰɿʀ ɪɿɡɧɢɯ ɝɚɡɿɜ ɬɚ ɧɚɧɟɫɟɧɧɹ ɩɨɤɪɢɬɬɿɜ ɬɨɧɤɢɦɢ ɩɥɿɜɤɚɦɢ. 

ȼɚɤɭɭɦɧɚ ɫɢɫɬɟɦɚ ɭɫɬɚɧɨɜɤɢ ɜɢɝɨɬɨɜɥɟɧɚ ɡɿ ɫɬɚɥɿ 12ɏ18ɇ10Ɍ ɿ ɫɤɥɚɞɚєɬɶɫɹ ɡ 
ɚɧɚɥɿɬɢɱɧɨʀ ɤɚɦɟɪɢ ɿ ɫɢɫɬɟɦɢ ɜɚɤɭɭɦɧɨʀ ɜɿɞɤɚɱɤɢ ɧɚ ɛɚɡɿ ɛɟɡɦɚɫɥɹɧɢɯ ɡɚɫɨɛɿɜ. 
ɇɚɞɜɢɫɨɤɨɜɚɤɭɭɦɧɢɣ ɨɪɛɿɬɪɨɧɧɢɣ ɧɚɫɨɫɢ ɋɈɇ-Ⱥ-1 (ɝɪɚɧɢɱɧɢɣ ɡɚɥɢɲɤɨɜɢɣ ɬɢɫɤ ɩɪɢ 
ɨɯɨɥɨɞɠɟɧɧɿ ɪɿɞɤɢɦ ɚɡɨɬɨɦ 10‒13

 ɦɦ.ɪɬ.ɫɬ. ɿ ɲɜɢɞɤɿɫɬɶ ɜɿɞɤɚɱɭɜɚɧɧɹ ɩɨ ɩɨɜɿɬɪɸ ɜ 
ɞɿɚɩɚɡɨɧɿ ɬɢɫɤɿɜ 10‒8

 10
‒11

 ɦɦ.ɪɬ.ɫɬ.500 ɥ/ɫ), ɿ ɇɆȾɈ-0,25-1 (ɝɪɚɧɢɱɧɟ ɡɚɥɢɲɤɨɜɢɣ ɬɢɫɤ 
5∙10‒9

 ɦɦ.ɪɬ.ɫɬ. ɿ ɲɜɢɞɤɿɫɬɶ ɞɿʀ ɩɨ ɩɨɜɿɬɪɸ ɩɪɢ ɬɢɫɤɭ 5∙10‒5
 ɦɦ.ɪɬ.ɫɬ. 300 ɥ/ɫ) ɞɨɡɜɨɥɹɸɬɶ 

ɨɬɪɢɦɭɜɚɬɢ ɜɚɤɭɭɦ ɜ ɚɧɚɥɿɬɢɱɧɿɣ ɤɚɦɟɪɿ ɩɪɢ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɢɯ ɜɢɦɿɪɸɜɚɧɧɹɯ 5‧10
-12 

ɦɦ.ɪɬ.ɫɬ. ɋɯɟɦɚ ɚɧɚɥɿɬɢɱɧɨʀ ɤɚɦɟɪɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫ.1. 

 
Ɋɢɫ. 1. ɋɯɟɦɚ ɚɧɚɥɿɬɢɱɧɨʀ ɤɚɦɟɪɢ ɧɚɞɜɢɫɨɤɨɜɚɤɭɭɦɧɨɝɨ ɤɨɦɩɥɟɤɫɧɨɝɨ ɫɩɟɤɬɪɨɦɟɬɪɚ. 

1 ‒ ɫɮɟɪɢɱɧɢɣ ɮɨɬɨɟɥɟɤɬɪɨɧɧɢɣ ɫɩɟɤɬɪɨɦɟɬɪ; 2 ‒ ɜɿɤɧɨ εРF ɞɥɹ ɜɜɟɞɟɧɧɹ 
ɭɥɶɬɪɚɮɿɨɥɟɬɨɜɨɝɨ ɜɢɩɪɨɦɿɧɸɜɚɧɧɹ; 3 ‒ ɿɨɧɧɚ ɝɚɪɦɚɬɚ ɞɥɹ ɨɱɢɳɟɧɧɹ ɿ ɬɪɚɜɥɟɧɧɹ ɡɪɚɡɤɚ; 
4, 7 ‒ ɨɝɥɹɞɨɜɿ ɜɿɤɧɚ; 5 ‒ ɟɥɟɤɬɪɨɧɧɚ ɝɚɪɦɚɬɚ ɞɥɹ ɨɱɢɳɟɧɧɹ ɿ ɜɿɞɩɚɥɭ ɡɪɚɡɤɚ; 6 ‒ 

ɩɿɜɫɮɟɪɢɱɧɢɣ ɱɨɬɢɪɶɨɯ-ɫɿɬɨɱɧɢɣ ɞɟɮɪɚɤɬɨɦɟɬɪ; 8 ‒ ɩɪɟɰɢɡɿɣɧɢɣ ɦɚɧɿɩɭɥɹɬɨɪ ɡ ɬɪɶɨɦɚ 
ɫɬɭɩɟɧɹɦɢ ɫɜɨɛɨɞɢ; 9 ‒ ɦɨɧɨɩɨɥɹɪɧɢɣ ɦɚɫ-ɫɩɟɤɬɪɨɦɟɬɪ; 10 ‒ ɮɨɬɨɟɥɟɤɬɪɨɧɧɢɣ 
ɩɨɦɧɨɠɭɜɚɱ; 11 ‒ ɨɠɟ-ɚɧɚɥɿɡɚɬɨɪ (ɰɢɥɿɧɞɪɢɱɧɟ ɞɡɟɪɤɚɥɨ); 12 ‒ ɟɥɟɤɬɪɨɧɧɚ ɝɚɪɦɚɬɚ ɨɠɟ-

ɚɧɚɥɿɡɚɬɨɪɚ; 13 ‒ ɞɨɫɥɿɞɠɭɜɚɧɢɣ ɡɪɚɡɨɤ; 14 ‒ ɡɚɬɜɨɪ ɲɥɸɡɨɜɨʀ ɤɚɦɟɪɢ; 15 ‒ ɜɯɿɞ ɜ 
ɲɥɸɡɨɜɭ ɤɚɦɟɪɭ. 
 

ɍɡɞɨɜɠ ɨɫɿ ɤɚɦɟɪɢ ɪɨɡɬɚɲɨɜɚɧɢɣ ɬɪɢɫɬɭɩɟɧɟɜɢɣ ɩɪɟɰɢɡɿɣɧɢɣ ɜɚɤɭɭɦɧɢɣ 
ɦɚɧɿɩɭɥɹɬɨɪ 8, ɳɨ ɞɨɡɜɨɥɹє ɦɚɬɢ ɹɤ ɨɛɟɪɬɚɥɶɧɟ ɬɚɤ ɿ ɪɚɞɿɚɥɶɧɟ ɩɟɪɟɦɿɳɟɧɧɹ ɡɪɚɡɤɿɜ ɜ 
ɟɤɜɚɬɨɪɿɚɥɶɧɿɣ ɩɥɨɳɢɧɿ, ɚ ɬɚɤɨɠ ʀɯ ɨɛɟɪɬɚɧɧɹ ɧɚɜɤɨɥɨ ɫɜɨєʀ ɨɫɿ. Ɂɪɚɡɤɢ ɡɚɤɪɿɩɥɟɧɿ ɧɚ 
ɭɬɪɢɦɭɜɚɱɚɯ ɫɩɟɰɿɚɥɶɧɨʀ ɤɨɧɫɬɪɭɤɰɿʀ, ɳɨ ɞɨɡɜɨɥɹɸɬɶ ɜɢɪɨɛɥɹɬɢ ɩɟɪɟɞɚɱɭ ɜɿɞ 
ɞɨɫɥɿɞɠɟɧɨɝɨ ɡɪɚɡɤɚ ɡ ɦɚɧɿɩɭɥɹɬɨɪɚ ɜ ɤɚɫɟɬɭ ɡɿ ɡɪɚɡɤɚɦɢ, ɹɤɿ ɩɨɬɪɿɛɧɨ ɞɨɫɥɿɞɠɭɜɚɬɢ, ɿ 
ɡɚɯɨɩɥɟɧɧɹ ɡ ɰɿєʀ ɠ ɤɚɫɟɬɢ ɧɨɜɨɝɨ ɡɪɚɡɤɚ. ɐɟ ɞɚє ɦɨɠɥɢɜɿɫɬɶ ɞɨɫɥɿɞɠɭɜɚɬɢ ɱɨɬɢɪɢ ɪɿɡɧɢɯ 
ɡɪɚɡɤɚ ɛɟɡ ɪɨɡɬɢɧɭ ɲɥɸɡɨɜɢɣ ɤɚɦɟɪɢ (ɡɚɬɜɨɪ 14 ‒ ɜɯɿɞ ɜ ɲɥɸɡɨɜɭ ɤɚɦɟɪɭ) ɜ ɨɞɧɚɤɨɜɢɯ 
ɭɦɨɜɚɯ. 

Ɉɫɧɨɜɧɢɦɢ ɦɟɬɨɞɚɦɢ ɞɨɫɥɿɞɠɟɧɧɹ ɡɪɚɡɤɿɜ є ɮɨɬɨɟɥɟɤɬɪɨɧɧɚ ɫɩɟɤɬɪɨɫɤɨɩɿɹ ɜ ɨɛɥɚɫɬɿ 
ɜɚɤɭɭɦɧɨɝɨ ɭɥɶɬɪɚɮɿɨɥɟɬɨɜɨɝɨ ɜɢɩɪɨɦɿɧɸɜɚɧɧɹ, ɟɥɟɤɬɪɨɧɧɚ ɨɠɟ-ɫɩɟɤɬɪɨɫɤɨɩɿɹ ɬɚ 
ɞɢɮɪɚɤɰɿɹ ɩɨɜɿɥɶɧɢɯ ɟɥɟɤɬɪɨɧɿɜ. 

Ⱥɜɬɨɦɚɬɢɡɨɜɚɧɚ ɫɢɫɬɟɦɚ ɟɥɟɤɬɪɨɠɢɜɥɟɧɧɹ, ɭɩɪɚɜɥɿɧɧɹ, ɪɟєɫɬɪɚɰɿʀ ɫɢɝɧɚɥɭ ɿ ɨɛɪɨɛɤɢ 
ɞɚɧɢɯ ɪɟɚɥɿɡɨɜɚɧɚ ɧɚ ɛɚɡɿ ɩɟɪɫɨɧɚɥɶɧɨɝɨ ɤɨɦɩ'ɸɬɟɪɚ, ɨɫɧɚɳɟɧɨɝɨ ɲɢɪɨɤɢɦ ɧɚɛɨɪɨɦ 
ɩɟɪɢɮɟɪɿɣɧɢɯ ɩɪɢɫɬɪɨʀɜ. 

Ɂɚɩɪɨɩɨɧɨɜɚɧɢɣ ɜɢɳɟ ɧɚɞɜɢɫɨɤɨɜɚɤɭɭɦɧɢɣ ɤɨɦɩɥɟɫɧɢɣ ɫɩɟɤɬɪɨɦɟɬɪ ɞɥɹ 
ɞɨɫɥɿɞɠɟɧɧɹ ɩɨɜɟɪɯɧɿ ɬɜɟɪɞɢɯ ɬɿɥ ɦɚє ɪɹɞ ɩɨɡɢɬɢɜɧɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ: 
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ɚ) ɨɪɢɝɿɧɚɥɶɧɢɣ ɬɪɢɫɬɭɩɟɧɟɜɨʀ ɦɚɧɿɩɭɥɹɬɨɪ ɫɩɿɥɶɧɨ ɡ ɲɥɸɡɨɜɨɸ ɤɚɦɟɪɨɸ ɞɨɡɜɨɥɹє 
ɩɪɨɜɨɞɢɬɢ ɞɨɫɥɿɞɠɟɧɧɹ ɪɿɡɧɢɯ ɡɪɚɡɤɿɜ ɛɟɡ ɪɨɡɬɢɧɭ ɚɧɚɥɿɬɢɱɧɨʀ ɤɚɦɟɪɢ; 

ɛ) ɦɨɠɥɢɜɿɫɬɸ ɧɚɩɭɫɤɭ ɜ ɤɚɦɟɪɭ ɞɨɡɨɜɚɧɨʀ ɤɿɥɶɤɨɫɬɿ ɨɞɧɨɝɨ ɡ ɜɨɫɶɦɢ ɪɿɡɧɢɯ ɝɚɡɿɜ ɚɛɨ 
ʀɯ ɫɭɦɿɲɟɣ ɜ ɡɚɞɚɧɢɯ ɩɪɨɩɨɪɰɿɹɯ; 

ɜ) ɩɨєɞɧɚɧɧɹ ɤɿɥɶɤɨɯ ɦɟɬɨɞɿɜ ɞɨɫɥɿɞɠɟɧɧɹ ɜ ɨɞɧɿɣ ɭɫɬɚɧɨɜɰɿ, ɳɨ ɞɨɡɜɨɥɹє ɨɬɪɢɦɭɜɚɬɢ 
ɛɿɥɶɲ ɩɨɜɧɭ ɿɧɮɨɪɦɚɰɿɸ ɩɪɨ ɫɬɚɧ ɩɨɜɟɪɯɧɿ ɭ ɞɨɫɥɿɞɠɭɜɚɧɢɯ ɡɪɚɡɤɚɯ ɜ ɨɞɧɚɤɨɜɢɯ ɭɦɨɜɚɯ. 
 

ȾɈɋɅȱȾɀȿɇɇə ɉɊɈȿɄɌɍȼȺɇɇə ɉɅȺɌɂ ɐɂɎɊɈȼɈȽɈ ɈɋɐɂɅɈȽɊȺɎȺ  ɇȺ 
ɈɋɇɈȼȱ ɆȱɄɊɈɋɏȿɆɂ ATMEGA8 

ɐɢɦɛɚɥ ȼ.ȼ.,  ɋɚɦɨɣɥɨɜɚ ɀ.Ƚ., ɤ.ɬ.ɧ., ɞɨɰɟɧɬ 

ɋɯɿɞɧɨɭɤɪɚʀɧɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɿɦɟɧɿ ȼ. Ⱦɚɥɹ 

Ɇɟɬɨɸ ɞɚɧɨʀ ɪɨɛɨɬɢ ɛɭɥɨ ɞɨɫɥɿɞɢɬɢ ɩɪɨɟɤɬɭɜɚɧɧɹ ɩɥɚɬɢ ɰɢɮɪɨɜɨɝɨ ɨɫɰɢɥɨɝɪɚɮɚ 
ɧɚ ɨɫɧɨɜɿ ɦɿɤɪɨɫɯɟɦɢ Atmega8. 

ɐɢɮɪɨɜɢɣ ɨɫɰɢɥɨɝɪɚɮ, ɹɤɢɣ ɛɭɥɨ ɜɢɝɨɬɨɜɥɟɧɨ ɧɚ ɨɫɧɨɜɿ ɦɿɤɪɨɫɯɟɦɢ  Atmega8 ɦɚє 
ɛɚɝɚɬɨ ɤɨɪɢɫɧɢɯ ɮɭɧɤɰɿɣ, ɨɞɧɚɤ, ɣɨɦɭ ɧɟ ɜɢɫɬɚɱɚє ɛɚɝɚɬɶɨɯ ɮɭɧɤɰɿɣ ɨɫɰɢɥɨɝɪɚɮɚ, 
ɝɨɥɨɜɧɢɦ ɱɢɧɨɦ ɱɟɪɟɡ ɨɛɦɟɠɟɧɧɹ ɱɚɫɬɨɬɢ ɜɢɦɿɪɸɜɚɧɧɹ. Ɇɿɤɪɨɤɨɧɬɪɨɥɟɪ ɬɚɤɬɭєɬɶɫɹ ɜɿɞ 
ɡɨɜɧɿɲɧɶɨɝɨ ɤɪɢɫɬɚɥɚ ɱɚɫɬɨɬɨɸ 16εHг. ɉɪɢɥɚɞ ɜɢɤɨɧɚɧɢɣ ɭ ɜɢɝɥɹɞɿ ɩɨɪɬɚɬɢɜɧɨɝɨ 
ɩɪɢɫɬɪɨɸ ɞɿɚɝɧɨɫɬɢɤɢ. ȼɿɧ ɫɥɭɠɢɬɶ ɜ ɹɤɨɫɬɿ ɨɫɰɢɥɨɝɪɚɮɚ, ɚɥɟ ɬɚɤɨɠ ɦɨɠɟ ɛɭɬɢ 
ɜɢɤɨɪɢɫɬɚɧɢɣ ɜ ɹɤɨɫɬɿ ɜɨɥɶɬɦɟɬɪɚ. 

ɉɟɪɟɦɢɤɚɧɧɹ ɜɯɿɞɧɨɝɨ ɞɿɥɶɧɢɤɚ ɧɚɩɪɭɝɢ ɡ ɤɨɟɮɿɰɿєɧɬɨɦ 1: 12.5, ɬɚɤɢɦ ɱɢɧɨɦ, 
ɞɿɚɩɚɡɨɧ ɜɢɦɿɪɭ ɫɬɚɧɨɜɢɬɶ ɜɿɞ 0 ɞɨ 62V. 

ɋɯɟɦɚ ɟɥɟɤɬɪɢɱɧɚ ɩɪɢɧɰɢɩɨɜɚ ɨɫɰɢɥɨɝɪɚɮɚ ɧɚɜɟɞɟɧɚ ɧɚ ɪɢɫɭɧɤɭ 1. 

 
Ɋɢɫɭɧɨɤ 1. - ɋɯɟɦɚ ɟɥɟɤɬɪɢɱɧɚ ɩɪɢɧɰɢɩɨɜɚ ɨɫɰɢɥɨɝɪɚɮɚ 

 

Atmega8 ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɜ ɤɨɪɩɭɫɿ TQFP-32. Ⱦɪɭɤɨɜɚɧɚ ɩɥɚɬɚ ɡɪɨɛɥɟɧɚ ɩɿɞ 
ɤɨɦɩɨɧɟɧɬɢ ɜ SMD ɤɨɪɩɭɫɚɯ. ɀɢɜɢɬɶɫɹ ɩɪɢɫɬɪɿɣ ɜɿɞ 9ȼ ɛɚɬɚɪɟʀ, ɫɬɚɛɿɥɿɡɚɬɨɪ ɪɟɝɭɥɸє 
ɧɚɩɪɭɝɭ ɞɨ 5 ȼ, ɫɩɨɠɢɜɚɧɧɹ ɟɥɟɤɬɪɨɟɧɟɪɝɿʀ 10 ɦȺ.  

Ȼɭɥɨ ɞɨɫɥɿɞɠɟɧɨ ɞɪɭɤɨɜɚɧɭ ɩɥɚɬɭ ɩɪɨɫɬɨʀ ɩɪɹɦɨɤɭɬɧɨʀ ɮɨɪɦɢ ɿɡ ɫɩɿɜɜɿɞɧɨɲɟɧɧɹɦ 
ɫɬɨɪɿɧ ɧɟ ɛɿɥɶɲɟ 3:1 ɬɚ ɪɨɡɦɿɪɚɦɢ ɧɟ ɛɿɥɶɲɟ 470×470 ɦɦ. Ⱦɨɜɠɢɧɭ ɫɬɨɪɨɧɢ ɩɥɚɬɢ 
ɜɢɛɢɪɚɥɢ ɬɚɤɢɦ ɱɢɧɨɦ, ɳɨɛ ɜɨɧɚ ɛɭɥɚ ɤɪɚɬɧɚ 2.5 ɦɦ ɩɪɢ ɞɨɜɠɢɧɿ ɞɨ 100 ɦɦ; 5 ɦɦ ɩɪɢ 
ɞɨɜɠɢɧɿ ɜɿɞ 100 ɞɨ 350 ɦɦ; 10 ɦɦ ɩɪɢ ɞɨɜɠɢɧɿ ɛɿɥɶɲɿɣ ɧɿɠ 350 ɦɦ.  ɇɚɣɞɨɜɲɚ ɫɬɨɪɨɧɚ 
ɞɨɫɥɿɞɠɭɜɚɧɨʀ ɞɪɭɤɨɜɚɧɨʀ ɩɥɚɬɢ  ɦɚє ɛɭɬɢ ɞɨɜɠɢɧɨɸ 85 ɦɦ, ɬɟɯɧɨɥɨɝɿɱɧɚ ɡɨɧɚ ɩɨɜɢɧɧɚ 
ɡɚɣɦɚɬɢ 2,5 ɦɦ ɡ ɤɨɠɧɨʀ ɫɬɨɪɨɧɢ ɩɥɚɬɢ. ȼɿɞɫɬɚɧɶ ɦɿɠ ɤɨɪɩɭɫɚɦɢ ȱɆɋ ɩɨɜɢɧɧɚ ɛɭɬɢ ɧɟ 
ɦɟɧɲɟ 1 ɦɦ, ɚ ɜɿɞɫɬɚɧɶ ɦɿɠ ɧɢɦɢ ɩɨ ɬɨɪɰɸ ɧɟ ɦɟɧɲɟ 1,5 ɦɦ. ɐɟ ɧɟɨɛɯɿɞɧɨ ɞɥɹ 
ɡɚɛɟɡɩɟɱɟɧɧɹ ɬɟɩɥɨɜɿɞɜɨɞɭ.  

Ɍɚɤɢɦ ɱɢɧɨɦ ɩɪɢ ɜɢɤɨɧɚɧɧɿ ɞɚɧɨʀ ɪɨɛɨɬɢ ɛɭɥɚ ɨɛɪɚɧɚ ɮɨɪɦɚ ɿ ɦɚɬɟɪɿɚɥ ɞɪɭɤɨɜɚɧɨʀ 
ɩɥɚɬɢ, ɚ ɬɚɤɨɠ ɪɟɤɨɦɟɧɞɨɜɚɧɿ ɟɥɟɦɟɧɬɢ ɞɪɭɤɨɜɚɧɨɝɨ ɦɨɧɬɚɠɭ.  

 



ɋɟɤɰɿɹ 5: ȿɥɟɤɬɪɨɟɧɟɪɝɟɬɢɤɚ, ɜɢɦɿɪɸɜɚɥɶɧɚ ɬɟɯɧɿɤɚ ɬɚ ɤɨɦɩ’ɸɬɟɪɧɚ ɿɧɠɟɧɟɪɿɹ 
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ȾɈɋɅȱȾɀȿɇɇə ɉȱȾɋɂɅɘȼȺɑȺ ɇɂɁɖɄɈȲ ɑȺɋɌɈɌɂ ɁȼɍɄɈȼɈȽɈ 
ȾȱȺɉȺɁɈɇɍ 

Ⱦɭɛɤɨ Ⱥ.Ɉ. ɋɚɦɨɣɥɨɜɚ ɀ.Ƚ., ɤ.ɬ.ɧ., ɞɨɰɟɧɬ 

ɋɯɿɞɧɨɭɤɪɚʀɧɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɿɦɟɧɿ ȼ. Ⱦɚɥɹ 

ȼ ɞɚɧɿɣ  ɪɨɛɨɬɿ ɛɭɥɨ ɞɨɫɥɿɞɠɟɧɨ ɩɪɢɧɰɢɩ ɞɿʀ, ɫɯɟɦɭ ɟɥɟɤɬɪɢɱɧɭ ɩɪɢɧɰɢɩɨɜɭ ɬɚ 
ɪɨɡɪɨɛɤɭ ɞɪɭɤɨɜɚɧɨʀ ɩɥɚɬɢ  ɩɿɞɫɢɥɸɜɚɱɚ ɧɢɡɶɤɨʀ ɱɚɫɬɨɬɢ (ɉɇɑ),  ɤɨɬɪɢɣ ɩɪɢɡɧɚɱɟɧɢɣ 
ɞɥɹ ɩɨɫɢɥɟɧɧɹ ɟɥɟɤɬɪɢɱɧɢɯ ɤɨɥɢɜɚɧɶ, ɜɿɞɩɨɜɿɞɧɢɯ ɱɭɬɧɨɦɭ ɥɸɞɢɧɨɸ ɡɜɭɤɨɜɨɦɭ 
ɞɿɚɩɚɡɨɧɿ ɱɚɫɬɨɬ, ɬɚɤɢɦ ɱɢɧɨɦ ɞɨ ɞɚɧɢɯ ɩɿɞɫɢɥɸɜɚɱɿɜ ɫɬɚɜɢɬɶɫɹ ɜɢɦɨɝɚ ɩɨɫɢɥɟɧɧɹ ɜ 
ɞɿɚɩɚɡɨɧɿ ɱɚɫɬɨɬ ɜɿɞ 20 ɞɨ 20 000 Ƚɰ ɡɚ ɪɿɜɧɟɦ -3 ɞȻ, ɤɪɚɳɿ ɡɪɚɡɤɢ ɩɿɞɫɢɥɸɜɚɱɿɜ 
ɡɜɭɤɨɜɢɯ ɱɚɫɬɨɬ (ɉɁɑ) ɦɚɸɬɶ ɞɿɚɩɚɡɨɧ ɜɿɞ 0 Ƚɰ ɞɨ 200 ɤȽɰ, ɧɚɣɩɪɨɫɬɿɲɿ ɉɁɑ ɦɚɸɬɶ 
ɛɿɥɶɲ ɜɭɡɶɤɢɣ ɞɿɚɩɚɡɨɧ ɜɿɞɬɜɨɪɸɜɚɧɢɯ ɱɚɫɬɨɬ. ɉɁɑ ɦɨɠɟ ɛɭɬɢ ɜɢɤɨɧɚɧɢɣ ɭ ɜɢɝɥɹɞɿ 
ɫɚɦɨɫɬɿɣɧɨɝɨ ɩɪɢɫɬɪɨɸ, ɚɛɨ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢɫɹ ɜ ɫɤɥɚɞɿ ɛɿɥɶɲ ɫɤɥɚɞɧɢɯ ɩɪɢɫɬɪɨʀɜ - 

ɬɟɥɟɜɿɡɨɪɿɜ, ɦɭɡɢɱɧɢɯ ɰɟɧɬɪɿɜ, ɚɤɬɢɜɧɢɯ ɚɤɭɫɬɢɱɧɢɯ ɫɢɫɬɟɦ, ɪɚɞɿɨɩɪɢɣɦɚɱɿɜ, 
ɪɚɞɿɨɩɟɪɟɞɚɜɚɱɿɜ, ɪɚɞɿɨɬɪɚɧɫɥɹɰɿɣɧɨʀ ɦɟɪɟɠɿ ɿ ɬ. ɿɧ.  

Ⱦɨɫɥɿɞɠɭɜɚɧɢɣ ɩɿɞɫɢɥɸɜɚɱ ɩɨɛɭɞɨɜɚɧɢɣ ɡɚ ɤɨɦɛɿɧɨɜɚɧɨɸ ɫɯɟɦɨɸ, ɜ ɹɤɿɣ є ɨɞɢɧ 
ɩɨɬɭɠɧɢɣ ɧɢɡɶɤɨɱɚɫɬɨɬɧɢɣ ɤɚɧɚɥ( 40 ȼɬ), ɳɨ ɜɿɞɬɜɨɪɸє ɱɚɫɬɨɬɢ ɞɨ 400 Ƚɰ, ɿ 
ɫɬɟɪɟɨɩɿɞɫɢɥɸɜɚɱ, ɤɚɧɚɥɢ ɹɤɨɝɨ ɜɢɤɨɧɚɧɿ ɡɚ ɞɜɨɤɚɧɚɥɶɧɨɸ ɫɯɟɦɨɸ ɋɑ (300-4000 Ƚɰ) 
ɬɚ ȼɑ (3000-30000 Ƚɰ). ɋɬɟɪɟɨɫɯɟɦɚ  ɦɚє ɩɨɬɭɠɧɿɫɬɶ 2ɯ18 ȼɬ. Ɍɚɤɢɦ ɱɢɧɨɦ ɫɭɦɚɪɧɚ 
ɜɢɯɿɞɧɚ ɩɨɬɭɠɧɿɫɬɶ ɩɿɞɫɢɥɸɜɚɱɚ ɫɤɥɚɞɚє 102 ȼɬ. Ⱦɥɹ ɤɨɠɧɨɝɨ ɤɚɧɚɥɭ 
ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ ɨɤɪɟɦɿ ɚɤɭɫɬɢɱɧɿ ɫɢɫɬɟɦɢ, ɜɢɤɨɧɚɧɿ ɜ ɨɤɪɟɦɢɯ ɤɨɪɩɭɫɚɯ. ȼɫɶɨɝɨ 
ɩ’ɹɬɶ ɚɤɭɫɬɢɱɧɢɯ ɫɢɫɬɟɦ: ɨɞɧɚ ɧɢɡɶɤɨɱɚɫɬɨɬɧɚ ɿ ɩɨ ɞɜɿ ɞɥɹ ɫɟɪɟɞɧɿɯ ɿ ɜɢɫɨɤɢɯ ɱɚɫɬɨɬ. 
ɉɿɞɫɢɥɸɜɚɱ ɜɢɤɨɧɚɧɢɣ ɧɚ ɨɞɧɨɬɢɩɧɿɣ ɿ ɧɟ ɞɨɪɨɝɿɣ ɟɥɟɦɟɧɬɧɿɣ ɛɚɡɿ-ɦɿɤɪɨɫɯɟɦɿ 
TDA2030A ɿ ɞɜɨɯ ɬɪɚɧɡɢɫɬɨɪɚɯ ɄɌ1818ȽɆ ɿ ɄɌ819ȽɆ. ɀɢɜɢɬɶɫɹ ɩɿɞɫɢɥɸɜɚɱ  ɜɿɞ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɩɨɬɭɠɧɿɫɬɸ 200ȼɬ.  

ɋɯɟɦɚ ɩɪɢɧɰɢɩɨɜɚ ɟɥɟɤɬɪɢɱɧɚ ɧɢɡɶɤɨɱɚɫɬɨɬɧɨɝɨ ɤɚɧɚɥɭ ɩɨɤɚɡɚɧɚ ɧɚ ɪɢɫɭɧɤɭ 1. 
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Ɋɢɫɭɧɨɤ 1. ɋɯɟɦɚ ɩɪɢɧɰɢɩɨɜɚ ɟɥɟɤɬɪɢɱɧɚ ɧɢɡɶɤɨɱɚɫɬɨɬɧɨɝɨ ɤɚɧɚɥɭ 

 

ɉɥɚɬɚ ɩɿɞɫɢɥɸɜɚɱɚ ɡɪɨɛɥɟɧɚ ɬɚɤ, ɳɨ ɦɿɤɪɨɫɯɟɦɚ ɿ ɬɪɚɧɡɢɫɬɨɪɢ ɪɨɡɬɚɲɨɜɚɧɿ ɭ 
ɩɪɨɬɢɥɟɠɧɢɯ ɤɪɚʀɜ.  

ɇɚɜɨɞɢɬɶɫɹ ɫɯɟɦɚ ɬɿɥɶɤɢ ɨɞɧɨɝɨ ɫɬɟɪɟɨɤɚɧɚɥɭ, ɞɪɭɝɢɣ ɬɨɱɧɨ ɬɚɤɢɣ-ɠɟ. Ɂɜɭɤɨɜɚ 
ɱɚɫɬɨɬɚ ɨɞɧɨɝɨ ɡ ɫɬɟɪɟɨ-ɤɚɧɚɥɿɜ ɧɚɞɯɨɞɢɬɶ ɧɚ ɤɥɟɦɢ ɏ1, ɏ2.  

ɋɟɪɟɞɧɶɨɱɚɫɬɨɬɧɢɣ ɩɿɞɫɢɥɸɜɚɱ ɜɢɤɨɧɚɧɢɣ ɧɚ ɦɿɤɪɨɫɯɟɦɿ Ⱥ1, ɚ ɜɢɫɨɤɨɱɚɫɬɨɬɧɢɣ 
- Ⱥ2. Ɇɿɤɪɨɫɯɟɦɢ ɜɫɬɚɧɨɜɥɟɧɿ ɧɚ ɨɞɢɧ ɡɚɝɚɥɶɧɢɣ ɪɚɞɿɚɬɨɪ. Ɍɨɦɭ ɧɚ ɞɪɭɤɨɜɚɧɿɣ ɩɥɚɬɿ 
ɦɿɤɪɨɫɯɟɦɢ ɪɨɡɬɚɲɨɜɚɧɿ ɭ ɨɞɧɨɝɨ ʀʀ ɤɪɚɸ. ȼɫɶɨɝɨ ɜ ɩɿɞɫɢɥɸɜɚɱɿ ɞɜɿ ɬɚɤɿ ɩɥɚɬɢ - ɩɨ 
ɨɞɧɿɣ ɧɚ ɤɨɠɟɧ ɫɬɟɪɟɨɤɚɧɚɥ.  
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ɇɚ ɩɥɚɬɿ є ɬɪɢ ɩɟɪɟɦɢɱɤɢ, ɜɢɤɨɧɚɧɿ ɦɨɧɬɚɠɧɢɦ ɩɪɨɜɨɞɨɦ. Ɂɚ ɨɞɧɿєɸ ɩɨɞɚєɬɶɫɹ 
ɫɢɝɧɚɥ ɧɚ ȼɑ ɩɿɞɫɢɥɸɜɚɱ (ʀʀ ɛɚɠɚɧɨ ɡɪɨɛɢɬɢ ɟɤɪɚɧɨɜɚɧɢɦ ɩɪɨɜɨɞɨɦ) ɚ ɩɨ ɞɜɨɦ ɿɧɲɢɦ 
ɯɚɪɱɭɜɚɧɧɹ ɧɚ ȼɑ ɩɿɞɫɢɥɸɜɚɱ 

ɉɟɪɟɦɢɱɤɢ ɪɨɡɬɚɲɨɜɚɧɿ ɡ ɛɨɤɭ ɞɪɭɤɨɜɚɧɢɯ ɩɪɨɜɿɞɧɢɤɿɜ ɿ ɩɪɨɤɥɚɞɟɧɿ 
ɧɚɣɤɨɪɨɬɲɢɦ ɧɚɩɪɹɦɤɨɦ. 

Ⱦɠɟɪɟɥɨ ɠɢɜɥɟɧɧɹ ɧɟ ɫɬɚɛɿɥɿɡɨɜɚɧɟ, ɜɨɧɨ ɜɢɤɨɧɚɧɟ ɧɚ ɫɢɥɨɜɨɦɭ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɿ, ɦɨɫɬɨɜɨɦɭ ɜɢɩɪɹɦɥɹɱɿ ɿ ɛɚɬɚɪɟʀ ɤɨɧɞɟɧɫɚɬɨɪɿɜ, ɳɨ ɡɝɥɚɞɠɭɸɬɶ. 

ɋɬɟɪɟɨɫɢɝɧɚɥ ɡ ɜɢɯɨɞɭ ɩɨɩɟɪɟɞɧɶɨɝɨ ɩɿɞɫɢɥɸɜɚɱɚ ɧɨɦɿɧɚɥɶɧɢɦ ɪɿɜɧɟɦ 0,8 ɍ 
ɧɚɞɯɨɞɢɬɶ ɧɚ ɪɨɡ'єɦ ɏɊ1. Ȼɟɡɩɨɫɟɪɟɞɧɶɨ ɛɿɥɹ ɪɨɡ'єɦɭ ɜɫɬɚɧɨɜɥɟɧɿ ɨɩɨɪɢ 
ɩɿɞɥɚɲɬɭɜɚɧɧɹ R1-R5 ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɫɩɿɜɜɿɞɧɨɲɟɧɧɹ ɪɿɜɧɿɜ ɡɜɭɱɚɧɧɹ 
ɫɬɟɪɟɨɩɿɞɫɢɥɸɜɚɱɟɦ ɿ ɧɢɡɶɤɨɱɚɫɬɨɬɧɨɝɨ ɤɚɧɚɥɭ ɞɥɹ ɤɨɧɤɪɟɬɧɨɝɨ ɩɪɢɦɿɳɟɧɧɹ. 
Ɍɪɚɧɫɮɨɪɦɚɬɨɪ ɡɪɨɛɥɟɧɢɣ ɧɚ ɨɫɧɨɜɿ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ Ɍɋ200 ɜɿɞ ɫɬɚɪɨɝɨ ɥɚɦɩɨɜɨɝɨ 
ɬɟɥɟɜɿɡɨɪɚ. ȼɫɿ ɜɬɨɪɢɧɧɿ ɨɛɦɨɬɤɢ ɜɢɞɚɥɟɧɿ ɿ ɡɚɦɿɫɬɶ ɧɢɯ ɧɚɦɨɬɚɧɿ ɞɜɿ ɧɨɜɿ - ɩɨ 50 ɜɢɬɤɿɜ 
ɉȿȼ 1,06. Ɉɛɦɨɬɤɢ ɡ'єɞɧɚɬɢ ɜɿɞɩɨɜɿɞɧɨ ɞɨ ɫɯɟɦɢ. 

ȼ ɚɤɭɫɬɢɱɧɢɯ ɫɢɫɬɟɦɚɯ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ ɧɚɣɛɿɥɶɲ ɞɨɫɬɭɩɧɿ ɞɢɧɚɦɿɱɧɿ 
ɝɭɱɧɨɦɨɜɰɿ ɡɿ ɡɜɭɤɨɜɢɦɢ ɤɨɬɭɲɤɚɦɢ ɨɩɨɪɨɦ 4 Ɉɦ. Ʉɨɠɧɚ ɚɤɭɫɬɢɱɧɚ ɫɢɫɬɟɦɚ ɦɿɫɬɢɬɶ 4 
ɞɢɧɚɦɿɤɚ ɇɢɡɶɤɨɱɚɫɬɨɬɧɚ Ⱥɋ ɦɿɫɬɢɬɶ 4 ɞɢɧɚɦɿɤɚ 10ȽȾɒ-2, ɜɢɫɨɤɨɱɚɫɬɨɬɧɿ - ɱɨɬɢɪɢ 4-

ȽȾȼ-1, ɫɟɪɟɞɧɶɨɱɚɫɬɨɬɧɿ - 5ȽȾɒ-4. 

ɇɚ ɨɫɧɨɜɿ ɟɥɟɤɬɪɢɱɧɨʀ ɩɪɢɧɰɢɩɨɜɨʀ ɫɯɟɦɢ ɧɢɡɶɤɨɱɚɫɬɨɬɧɨɝɨ ɤɚɧɚɥɭ ɛɭɥɚ 
ɪɨɡɪɨɛɥɟɧɚ ɞɪɭɤɨɜɚɧɚ ɩɥɚɬɚ ( ɪɢɫɭɧɨɤ 2), ɛɭɥɢ ɨɛɪɚɧɿ ɦɚɬɟɪɿɚɥ ɞɪɭɤɨɜɚɧɨʀ ɩɥɚɬɢ, 
ɟɥɟɦɟɧɬɢ, ɦɟɬɨɞ ɜɢɝɨɬɨɜɥɟɧɧɹ ɞɪɭɤɨɜɚɧɨʀ ɩɥɚɬɢ. 

Ɇɚɬɟɪɿɚɥɨɦ ɞɥɹ  ɞɪɭɤɨɜɚɧɨʀ ɩɥɚɬɢ  ɛɭɜ ɨɛɪɚɧ ɫɤɥɨɬɟɤɫɬɨɥɿɬ, ɚ ɬɚɤɨɠ ɨɛɪɚɧɿ 
ɟɥɟɦɟɧɬɢ ɩɨɜɟɪɯɧɟɜɨɝɨ ɦɨɧɬɚɠɭ. Ɇɟɬɨɞɨɦ  ɜɢɝɨɬɨɜɥɟɧɧɹ ɞɪɭɤɨɜɚɧɨʀ ɩɥɚɬɢ є 
ɤɨɦɛɿɧɨɜɚɧɢɣ ɩɨɡɢɬɢɜɧɢɣ ɦɟɬɨɞ.  

ȼ ɪɟɡɭɥɶɬɚɬɿ ɞɨɫɥɿɞɠɟɧɧɹ ɪɨɛɨɬɢ ɩɿɞɫɢɥɸɜɚɱɚ ɧɢɡɶɤɢɯ ɱɚɫɬɨɬ ɤɨɬɪɢɣ ɩɪɢɡɧɚɱɟɧɢɣ 
ɞɥɹ ɩɨɫɢɥɟɧɧɹ ɟɥɟɤɬɪɢɱɧɢɯ ɤɨɥɢɜɚɧɶ, ɜɿɞɩɨɜɿɞɧɢɯ ɱɭɬɧɨɦɭ ɥɸɞɢɧɨɸ ɡɜɭɤɨɜɨɦɭ 
ɞɿɚɩɚɡɨɧɿ ɱɚɫɬɨɬ, ɛɭɥɚ ɨɛɪɚɧɚ ɟɥɟɤɬɪɢɱɧɚ ɩɪɢɧɰɿɩɿɚɥɶɧɚɹ ɫɯɟɦɚ ɿ ɪɨɡɪɨɛɥɟɧɚ ɩɥɚɬɚ 
ɞɨɫɥɿɞɠɭɜɚɧɨɝɨ ɩɪɢɫɬɪɨɸ, ɨɛɪɚɧɢɣ ɦɚɬɟɪɿɚɥ ɩɥɚɬɢ, ɟɥɟɦɟɧɬɢ ɩɨɜɟɪɯɧɟɜɨɝɨ ɦɨɧɬɚɠɭ ɿ 
ɦɟɬɨɞ ɜɢɝɨɬɨɜɥɟɧɧɹ ɞɪɭɤɨɜɚɧɨʀ ɩɥɚɬɢ. 

 

ȾɈɋɅȱȾɀȿɇɇə  ɈɋȼȱɌɅȿɇɇə ɉɊɂɆȱɓȿɇɇə ɇȺɋɈɋɇɈȲ ɋɌȺɇɐȱȲ 

ɋɚɦɨɣɥɨɜɚ ɀ.Ƚ., ɤ.ɬ.ɧ., ɞɨɰɟɧɬ,  ɀɭɤɨɜ Ⱦ.ȼ. 
ɋɯɿɞɧɨɭɤɪɚʀɧɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɿɦɟɧɿ ȼ. Ⱦɚɥɹ 

ȼɢɪɨɛɧɢɱɟ ɨɫɜɿɬɥɟɧɧɹ - ɰɟ ɬɚɤɚ ɫɢɫɬɟɦɚ ɩɪɢɪɨɞɧɨɝɨ ɿ ɲɬɭɱɧɨɝɨ ɨɫɜɿɬɥɟɧɧɹ, ɹɤɚ 
ɞɨɡɜɨɥɹє ɩɪɚɰɿɜɧɢɤɚɦ, ɡɞɿɣɫɧɸɜɚɬɢ ɬɟɯɧɨɥɨɝɿɱɧɢɣ ɩɪɨɰɟɫ ɡ ɜɢɫɨɤɨɸ ɟɮɟɤɬɢɜɧɿɫɬɸ ɿ 
ɛɟɡɩɟɱɧɨ. ɉɨɡɢɬɢɜɧɢɣ ɜɩɥɢɜ ɩɪɚɜɢɥɶɧɨ ɜɢɪɿɲɟɧɨʀ ɫɢɫɬɟɦɢ ɨɫɜɿɬɥɟɧɧɹ ɧɚ 
ɩɪɨɞɭɤɬɢɜɧɿɫɬɶ ɩɪɚɰɿ ɧɟ ɜɢɤɥɢɤɚє ɫɭɦɧɿɜɭ. Ɍɚɤ, ɫɨɧɹɱɧɟ ɨɫɜɿɬɥɟɧɧɹ ɡɛɿɥɶɲɭє 
ɩɪɨɞɭɤɬɢɜɧɿɫɬɶ ɩɪɚɰɿ ɞɨ 10%, ɚ ɫɬɜɨɪɟɧɧɹ ɪɚɰɿɨɧɚɥɶɧɨɝɨ ɲɬɭɱɧɨɝɨ ɨɫɜɿɬɥɟɧɧɹ - ɞɨ 
13%, ɩɪɢ ɰɶɨɦɭ ɜ ɪɹɞɿ ɜɢɪɨɛɧɢɰɬɜ, ɛɪɚɤ ɡɧɢɠɭєɬɶɫɹ ɞɨ 20-25%. 

 Ɇɟɬɨɸ ɞɚɧɨʀ ɪɨɛɨɬɢ ɛɭɥɨ ɞɨɫɥɿɞɠɟɧɧɹ ɲɬɭɱɧɨɝɨ ɨɫɜɿɬɥɟɧɧɹ ɩɪɢɦɿɳɟɧɧɹ ɧɚɫɨɫɧɨʀ 
ɫɬɚɧɰɿʀ. 

ɉɪɨɜɟɞɟɦɨ ɪɨɡɪɚɯɭɧɨɤ ɟɥɟɤɬɪɢɱɧɨɝɨ ɨɫɜɿɬɥɟɧɧɹ ɩɪɢɦɿɳɟɧɧɹ ɧɚɫɨɫɧɨʀ ɫɬɚɧɰɿʀ. Ⱦɥɹ 
ɬɨɝɨ ɳɨɛ ɞɿɡɧɚɬɢɫɹ ɹɤɿ ɫɜɿɬɢɥɶɧɢɤɢ ɬɪɟɛɚ ɪɨɡɦɿɫɬɢɬɢ, ɦɢ ɞɿɡɧɚєɦɨɫɹ ɪɨɡɦɿɪ 
ɩɪɢɦɿɳɟɧɧɹ, ɤɥɚɫ ɬɚ ɭɦɨɜɢ ɫɟɪɟɞɨɜɢɳɚ. Ʉɥɚɫ ɩɪɢɦɿɳɟɧɧɹ – ɜɢɛɭɯɨɧɟɛɟɡɩɟɱɧɢɣ ɤɥɚɫ 
2; ɭɦɨɜɢ ɫɟɪɟɞɨɜɢɳɚ – ɜɨɥɨɝɟ. Ɋɨɡɦɿɪ ɩɪɢɦɿɳɟɧɧɹ: ɞɨɜɠɢɧɚ- 36 ɦ, ɲɢɪɢɧɚ = 12 ɦ, ɿ 
ɜɢɫɨɬɚ - 5 ɦ 

ȼɪɚɯɨɜɭɸɱɢ, ɳɨ ɜ ɩɪɢɦɿɳɟɧɧɿ ɜɢɤɨɧɭєɬɶɫɹ ɡɨɪɨɜɚ ɪɨɛɨɬɚ ɫɟɪɟɞɧɶɨʀ ɬɨɱɧɨɫɬɿ, 
ɪɨɡɪɿɡɧɟɧɧɹ ɤɨɥɶɨɪɿɜ ɧɟ ɩɨɬɪɿɛɧɟ ɿ ɜɢɫɨɬɚ ɩɪɢɦɿɳɟɧɧɹ ɧɚɫɨɫɧɨʀ ɦɟɧɲɟ 6 ɦ, ɩɪɢɣɦɚєɦɨ 
ɹɤ ɞɠɟɪɟɥɨ ɫɜɿɬɥɚ ɥɸɦɿɧɟɫɰɟɧɬɧɭ ɥɚɦɩɭ, ɬɢɩɭ (Ʌɉɉ-0,7ȼ-2ɯ58) ɿ ɩɨɬɭɠɧɿɫɬɸ 116 ȼɬ.  
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Ɂɧɚɸɱɢ ɜɢɫɨɬɭ, ɞɨɜɠɢɧɭ ɿ ɲɢɪɢɧɭ ɩɪɢɦɿɳɟɧɧɹ ɦɢ ɪɨɡɪɚɯɭєɦɨ ɤɿɥɶɤɿɫɬɶ 
ɫɜɿɬɢɥɶɧɢɤɿɜ. ɉɨ ɞɨɜɠɿɧɿ ɰɟ ɛɭɞɟ 8 ɫɜɿɬɢɥɶɧɢɤɿɜ. ɉɨ ɲɢɪɢɧɿ ɛɭɞɟ 3 ɫɜɿɬɢɥɶɧɢɤɚ. Ɍɨɛɬɨ 
ɭɫɶɨɝɨ ɫɜɿɬɢɥɶɧɢɤɿɜ ɛɭɞɟ 24. ȼɢɛɢɪɚєɦɨ ɞɥɹ ɚɜɚɪɿɣɧɨɝɨ ɨɫɜɿɬɥɟɧɧɹ ɫɜɿɬɢɥɶɧɢɤ ɡ 
ɥɸɦɿɧɟɫɰɟɧɬɧɢɦɢ ɥɚɦɩɚɦɢ ɬɢɩɚ Ʌɉɉ-05ɍȿɯ-2ɯ40, ɫɜɿɬɥɨɜɢɣ ɩɨɬɿɤ ɥɸɦɿɧɟɫɰɟɧɬɧɢɣ 
ɥɚɦɩɢ   ɅȻ-40 – Ɏɥ = 2850 ɥɦ. 

Ƚɿɝɿєɧɚ ɩɪɚɰɿ ɜɢɦɚɝɚє, ɜ ɩɟɪɲɭ ɱɟɪɝɭ, ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɜɢɤɨɪɢɫɬɚɧɧɹ ɩɪɢɪɨɞɧɨɝɨ 
ɨɫɜɿɬɥɟɧɧɹ, ɬɨɦɭ ɳɨ ɞɟɧɧɟ ɫɜɿɬɥɨ ɤɪɚɳɟ ɫɩɪɢɣɦɚєɬɶɫɹ ɨɪɝɚɧɚɦɢ ɡɨɪɭ. ɉɨɪɹɞ ɡ 
ɩɪɢɪɨɞɧɢɦ ɤɨɠɧɟ ɩɪɢɦɿɳɟɧɧɹ ɩɨɜɢɧɧɨ ɦɚɬɢ ɿ ɲɬɭɱɧɟ ɨɫɜɿɬɥɟɧɧɹ. ȼɿɞ ɬɨɝɨ, ɧɚɫɤɿɥɶɤɢ 
ɪɚɰɿɨɧɚɥɶɧɨ ɜɨɧɨ ɜɢɤɨɧɚɧɨ, ɡɚɥɟɠɢɬɶ ɛɟɡɩɟɤɚ ɩɪɚɰɿ ɬɚ ɫɚɦɨɩɨɱɭɬɬɹ ɩɪɚɰɿɜɧɢɤɿɜ, ʀɯ 
ɩɪɨɞɭɤɬɢɜɧɿɫɬɶ ɿ ɹɤɿɫɬɶ ɩɪɨɞɭɤɰɿʀ. 

ȼ ɪɟɡɭɥɶɬɚɬɿ ɩɪɨɜɟɞɟɧɢɯ ɪɨɡɪɚɯɭɧɤɿɜ, ɦɨɠɧɚ ɝɨɜɨɪɢɬɶ ɩɪɨ ɬɟ, ɳɨ ɞɥɹ ɡɚɛɟɡɩɟɱɟɧɧɹ 
ɧɟɨɛɯɿɞɧɢɯ ɫɚɧɿɬɚɪɧɢɯ ɧɨɪɦ ɩɨ ɨɫɜɿɬɥɟɧɨɫɬɿ ɧɚɫɨɫɧɨʀ ɫɬɚɧɰɿʀ, ɧɟɨɛɯɿɞɧɨ 
ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ 24 ɫɜɿɬɢɥɶɧɢɤɚ ɡ ɥɸɦɿɧɟɫɰɟɧɬɧɢɦɢ ɥɚɦɩɚɦɢ ɬɢɩɭ Ʌɉɉ-0,7 ȼ-2ɯ58. 
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ɉɊɈȽɊȺɆɇȿ ɁȺȻȿɁɉȿɑȿɇɇə ɄɈɆɉ’ɘɌȿɊɇɈȲ ɋɂɋɌȿɆɂ 
ȱɇɎɈɊɆȺɌɂɁȺɐȱȲ ȾȿɊɀȺȼɇɂɏ ɍɋɌȺɇɈȼ ȼ ɊȺɆɄȺɏ ɄɈɇɐȿɉɐȱȲ 

«ȾȿɊɀȺȼȺ ȼ ɋɆȺɊɌɎɈɇȱ» 

Ɂɚɯɨɠɚɣ Ɉ.ȱ., ɤ.ɬ.ɧ., ɞɨɰɟɧɬ 

ɋɯɿɞɧɨɭɤɪɚʀɧɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɿɦ. ȼ. Ⱦɚɥɹ 

Ɉɞɧɿєɸ ɡ ɩɪɿɨɪɢɬɟɬɧɢɯ ɩɪɨɝɪɚɦ ɪɨɡɜɢɬɤɭ ɫɭɱɚɫɧɨɝɨ ɫɜɿɬɭ є ɿɧɮɨɪɦɚɬɢɡɚɰɿɹ ɭɫɿɯ 
ɫɮɟɪ ɥɸɞɫɶɤɨʀ ɞɿɹɥɶɧɨɫɬɿ. ɉɪɢ ɰɶɨɦɭ, ɨɫɨɛɥɢɜɚ ɭɜɚɝɚ, ɧɚɫɚɦɩɟɪɟɞ, ɩɪɢɞɿɥɹєɬɶɫɹ 
ɿɧɮɨɪɦɚɬɢɡɚɰɿʀ ɞɿɹɥɶɧɨɫɬɿ ɞɟɪɠɚɜɧɢɯ ɭɫɬɚɧɨɜ, ɳɨ ɡɧɚɱɧɨɸ ɦɿɪɨɸ ɜɩɥɢɜɚє ɧɚ 
ɟɮɟɤɬɢɜɧɿɫɬɶ ɦɟɧɟɞɠɦɟɧɬɭ ɬɚ ɞɢɧɚɦɿɤɭ ɪɟɚɥɿɡɚɰɿʀ ɪɿɡɧɨɦɚɧɿɬɧɢɯ ɞɟɪɠɚɜɧɢɯ ɩɪɨɝɪɚɦ ɿ 
ɡɚɞɚɱ. ɍɤɪɚʀɧɚ ɬɚɤɨɠ ɚɧɨɧɫɭɜɚɥɚ ɫɜɨɸ ɤɨɧɰɟɩɰɿɸ «Ⱦɟɪɠɚɜɚ ɜ ɫɦɚɪɬɮɨɧɿ», ɹɤɚ ɜɢɤɥɢɤɚɧɚ 
ɡɚɛɟɡɩɟɱɢɬɢ ɿɧɮɨɪɦɚɰɿɣɧɭ ɩɿɞɬɪɢɦɤɭ ɮɭɧɤɰɿɨɧɭɜɚɧɧɹ ɞɟɪɠɚɜɧɢɯ ɭɫɬɚɧɨɜ, ɚɜɬɨɦɚɬɢɡɚɰɿʀ 
ɞɨɤɭɦɟɧɬɨɨɛɿɝɭ, ɨɩɪɢɥɸɞɧɟɧɧɹ ɡɜɿɬɿɜ ɬɚ ɡɚɝɚɥɶɧɨʀ ɿɧɮɨɪɦɚɰɿʀ, ɜɿɞɞɚɥɟɧɢɣ ɞɨɫɬɭɩ ɞɨ 
ɪɟɫɭɪɫɿɜ ɿ ɫɟɪɜɿɫɿɜ. 

ɇɚ ɲɥɹɯɭ ɞɨ ɟɮɟɤɬɢɜɧɨɝɨ ɜɩɪɨɜɚɞɠɟɧɧɹ ɫɭɱɚɫɧɢɯ ɿɧɮɨɪɦɚɰɿɣɧɢɯ ɬɟɯɧɨɥɨɝɿɣ ɜ 
ɞɿɹɥɶɧɨɫɬɿ ɞɟɪɠɚɜɧɢɯ ɭɫɬɚɧɨɜ ɿɫɧɭє ɧɢɡɤɚ ɩɪɨɛɥɟɦ, ɨɫɧɨɜɧɿ ɡ ɹɤɢɯ ɧɚɜɟɞɟɧɿ ɧɢɠɱɟ. 

1. ȼɿɞɫɭɬɧɿɫɬɶ ɜ ɲɬɚɬɿ ɞɟɪɠɚɜɧɢɯ ɭɫɬɚɧɨɜ ɞɨɫɬɚɬɧɶɨʀ ɤɿɥɶɤɨɫɬɿ ɞɨɫɜɿɞɱɟɧɢɯ ɮɚɯɿɜɰɿɜ ɡ 
ɿɧɮɨɪɦɚɰɿɣɧɢɯ ɬɟɯɧɨɥɨɝɿɣ, ɤɨɦɩ’ɸɬɟɪɧɢɯ ɫɢɫɬɟɦ ɬɚ ɩɪɨɝɪɚɦɭɜɚɧɧɹ, ɚ ɬɚɤɨɠ ɜɿɞɫɭɬɧɿɫɬɶ 
ɪɟɫɭɪɫɿɜ ɧɚ ɡɚɥɭɱɟɧɧɹ ɬɚɤɢɯ ɜɢɫɨɤɨɤɜɚɥɿɮɿɤɨɜɚɧɢɯ ɮɚɯɿɜɰɿɜ; 

2. ȼɿɞɫɭɬɧɿɫɬɶ, ɜ ɞɨɫɬɚɬɧɿɣ ɦɿɪɿ, ɦɚɬɟɪɿɚɥɶɧɢɯ ɪɟɫɭɪɫɿɜ ɧɚ ɩɪɢɞɛɚɧɧɹ ɫɩɟɰɿɚɥɿɡɨɜɚɧɨɝɨ 
ɨɛɥɚɞɧɚɧɧɹ ɬɚ ɩɪɨɝɪɚɦɧɨɝɨ ɡɚɛɟɡɩɟɱɟɧɧɹ, ɹɤɟ ɩɨɫɬɚɱɚєɬɶɫɹ ɬɚ ɫɭɩɪɨɜɨɞɠɭєɬɶɫɹ ɧɚɩɪɨɬɹɡɿ 
ɫɜɨɝɨ ɠɢɬɬєɜɨɝɨ ɰɢɤɥɭ. 

3. ȼɿɞɫɭɬɧɿɫɬɶ ɡɚɝɚɥɶɧɢɯ ɜɢɦɨɝ, ɫɬɚɧɞɚɪɬɿɜ ɳɨɞɨ ɨɪɝɚɧɿɡɚɰɿʀ ɬɚɤɢɯ ɤɨɦɩ’ɸɬɟɪɧɢɯ 
ɫɢɫɬɟɦ, ɳɨ ɩɪɢɡɜɨɞɢɬɶ ɞɨ ɩɨɹɜɢ ɬɚ ɜɢɤɨɪɢɫɬɚɧɧɹ ɥɨɤɚɥɶɧɢɯ ɪɿɲɟɧɶ, ɹɤɿ ɪɟɚɥɿɡɭɸɬɶ 
ɩɟɜɧɢɣ ɫɩɟɰɿɚɥɿɡɨɜɚɧɢɣ ɮɭɧɤɰɿɨɧɚɥ ɬɚ, ɹɤ ɩɪɚɜɢɥɨ, ɫɤɥɚɞɧɨ ɿɧɬɟɝɪɭɸɬɶɫɹ ɜ ɡɚɝɚɥɶɧɭ 
ɫɢɫɬɟɦɭ ɚɛɨ ɜɡɚɝɚɥɿ ɧɟ ɦɚɸɬɶ ɦɨɠɥɢɜɨɫɬɿ ɬɚɤɨʀ ɿɧɬɟɝɪɚɰɿʀ. 

ɍ ɡɜ’ɹɡɤɭ ɡ ɜɢɡɧɚɱɟɧɢɦɢ ɩɪɨɛɥɟɦɚɦɢ, ɛɭɥɚ ɩɨɫɬɚɜɥɟɧɚ ɡɚɞɚɱɚ ɫɬɜɨɪɟɧɧɹ ɚɩɚɪɚɬɧɨ-

ɩɪɨɝɪɚɦɧɨʀ ɩɥɚɬɮɨɪɦɢ ɞɥɹ ɿɧɮɨɪɦɚɬɢɡɚɰɿʀ ɞɟɪɠɚɜɧɢɯ ɭɫɬɚɧɨɜ, ɹɤɚ ɜɿɞɩɨɜɿɞɚє ɧɚɫɬɭɩɧɢɦ 
ɨɫɧɨɜɧɢɦ ɤɪɢɬɟɪɿɹɦ: 



ɋɟɤɰɿɹ 5: ȿɥɟɤɬɪɨɟɧɟɪɝɟɬɢɤɚ, ɜɢɦɿɪɸɜɚɥɶɧɚ ɬɟɯɧɿɤɚ ɬɚ ɤɨɦɩ’ɸɬɟɪɧɚ ɿɧɠɟɧɟɪɿɹ 

155 

– ɦɿɧɿɦɿɡɚɰɿɹ ɜɢɬɪɚɬ ɧɚ ɚɩɚɪɚɬɧɟ ɡɚɛɟɡɩɟɱɟɧɧɹ ɱɟɪɟɡ ɜɢɤɨɪɢɫɬɚɧɧɹ ɨɛɥɚɞɧɚɧɧɹ 
ɡɚɝɚɥɶɧɨɝɨ ɩɪɢɡɧɚɱɟɧɧɹ, ɲɢɪɨɤɨ ɪɨɡɩɨɜɫɸɞɠɟɧɨɝɨ, ɩɨɛɭɬɨɜɨɝɨ ɪɿɜɧɹ; 

– ɜɢɤɨɪɢɫɬɚɧɧɹ ɜɿɥɶɧɨ ɪɨɡɩɨɜɫɸɞɠɟɧɨɝɨ ɩɪɨɝɪɚɦɧɨɝɨ ɡɚɛɟɡɩɟɱɟɧɧɹ ɡ ɜɿɞɤɪɢɬɢɦ 
ɤɨɞɨɦ, ɞɥɹ ɦɨɠɥɢɜɨɫɬɿ ɣɨɝɨ ɚɞɚɩɬɚɰɿʀ ɩɿɞ ɬɚ ɩɟɪɟɪɨɛɤɢ ɩɿɞ ɧɟɨɛɯɿɞɧɢɣ ɮɭɧɤɰɿɨɧɚɥ 
ɫɢɫɬɟɦɢ; 

– ɝɧɭɱɤɟ ɦɚɫɲɬɚɛɭɜɚɧɧɹ ɫɢɫɬɟɦɢ, ɹɤɟ ɧɟ ɜɢɦɚɝɚє ɡɚɥɭɱɟɧɧɹ ɜɢɫɨɤɨɤɜɚɥɿɮɿɤɨɜɚɧɢɯ 
ɮɚɯɿɜɰɿɜ ɝɚɥɭɡɿ ɤɨɦɩ’ɸɬɟɪɧɢɯ ɫɢɫɬɟɦ ɬɚ ɦɟɪɟɠ, ɚ ɬɚɤɨɠ ɬɟɯɧɨɥɨɝɿɣ ɩɪɨɝɪɚɦɭɜɚɧɧɹ; 

– ɝɧɭɱɤɟ ɭɩɪɚɜɥɿɧɧɹ ɩɿɞɤɥɸɱɟɧɧɹɦ ɬɚ ɜɢɞɚɥɟɧɧɹɦ ɫɟɪɜɿɫɿɜ ɡ ɦɿɧɿɦɚɥɶɧɢɦ ɜɬɪɭɱɚɧɧɹɦ 
ɞɨ ɨɫɧɨɜɧɨɝɨ ɮɭɧɤɰɿɨɧɚɥɭ ɫɢɫɬɟɦɢ; 

– ɩɪɨɫɬɢɣ, ɿɧɬɟɪɚɤɬɢɜɧɢɣ ɿɧɬɟɪɮɟɣɫ ɚɞɦɿɧɿɫɬɪɭɜɚɧɧɹ ɫɢɫɬɟɦɢ, ɹɤɢɣ ɦɨɠɟ 
ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢɫɹ ɨɛɫɥɭɝɨɜɭɸɱɢɦ ɩɟɪɫɨɧɚɥɨɦ, ɹɤɢɣ ɧɟ ɜɨɥɨɞɿє ɝɥɢɛɨɤɢɦɢ ɡɧɚɧɧɹɦɢ ɜ 
ɝɚɥɭɡɿ ɤɨɦɩ’ɸɬɟɪɧɢɯ ɫɢɫɬɟɦ ɬɚ ɦɟɪɟɠ, ɚ ɬɚɤɨɠ ɧɟɦɚє ɧɚɜɢɤɿɜ ɩɪɨɝɪɚɦɭɜɚɧɧɹ; 

– ɦɨɠɥɢɜɿɫɬɶ ɩɪɨɫɬɨʀ ɚɞɚɩɬɚɰɿʀ ɩɿɞ ɤɨɥɨ ɜɢɪɿɲɭɜɚɧɢɯ ɡɚɞɚɱ, ɜ ɡɚɥɟɠɧɨɫɬɿ ɜɿɞ 
ɫɩɟɰɢɮɿɤɢ ɞɿɹɥɶɧɨɫɬɿ ɞɟɪɠɚɜɧɢɯ ɭɫɬɚɧɨɜ. 

ȼ ɹɤɨɫɬɿ ɩɪɨɝɪɚɦɧɨʀ ɩɥɚɬɮɨɪɦɢ ɞɥɹ ɪɟɚɥɿɡɚɰɿʀ ɬɚɤɨʀ ɤɨɦɩ’ɸɬɟɪɧɨʀ ɫɢɫɬɟɦɢ ɛɭɥɚ 
ɨɛɪɚɧɚ ɨɩɟɪɚɰɿɣɧɚ ɫɢɫɬɟɦɚ GNU/Linux Debian, ɹɤɚ ɩɨɲɢɪɸєɬɶɫɹ ɡɚ ɥɿɰɟɧɡɿєɸ GNU GPL. 

Ⱦɥɹ ɫɩɪɨɳɟɧɧɹ ɦɨɧɿɬɨɪɢɧɝɭ ɫɢɫɬɟɦɢ ɬɚ ɚɞɦɿɧɿɫɬɪɭɜɚɧɧɹ, ɜɩɪɨɜɚɞɠɟɧɟ ɫɟɪɟɞɨɜɢɳɟ 
Cockpit. Ɍɚɤɨɠ, ɞɨ ɰɿєʀ ɫɢɫɬɟɦɢ ɛɭɥɨ ɿɧɬɟɝɪɨɜɚɧɨ ɹɞɪɨ ІA⸰ ЇЩОЧЦОНТКЯКЮХЭ ɞɥɹ 
ɪɨɡɝɨɪɬɚɧɧɹ ɦɟɪɟɠɟɜɨɝɨ ɫɯɨɜɢɳɚ ɞɚɧɢɯ, ɹɤɟ є ɩɥɚɬɮɨɪɦɨɸ ɞɥɹ ɮɭɧɤɰɿɨɧɭɜɚɧɧɹ ɿɧɲɢɯ 
ɩɪɢɤɥɚɞɧɢɯ ɫɟɪɜɿɫɿɜ. əɞɪɨ ЇЩОЧЦОНТКЯКЮХЭ ɛɭɥɨ ɚɞɚɩɬɨɜɚɧɨ ɞɥɹ ɪɟɚɥɿɡɚɰɿʀ ɦɨɠɥɢɜɨɫɬɿ 
ɪɨɡɝɨɪɬɚɧɧɹ ɨɩɟɪɚɰɿɣɧɨʀ ɫɢɫɬɟɦɢ NAS ɧɚ ɨɞɧɨɦɭ ɠɨɪɫɬɤɨɦɭ ɱɢ ɬɜɟɪɞɨɬɿɥɨɦɭ ɞɢɫɤɭ 
ɪɚɡɨɦ ɡ ɞɚɧɢɦɢ, ɳɨ ɡɛɟɪɿɝɚɸɬɶɫɹ. Ɍɚɤɢɦ ɱɢɧɨɦ, NAS ɧɟ ɜɢɦɚɝɚє ɜɫɬɚɧɨɜɥɟɧɧɹ ɧɚ 
ɨɤɪɟɦɨɦɭ ɩɪɢɫɬɪɨʀ, ɳɨ ɭɧɟɦɨɠɥɢɜɥɸɜɚɥɨ ɛɢ ɜɢɤɨɪɢɫɬɚɧɧɹ ɡɚɥɢɲɟɧɨɝɨ ɜɿɥɶɧɨɝɨ 
ɩɪɨɫɬɨɪɭ ɞɥɹ ɫɯɨɜɢɳɚ ɞɚɧɢɯ. Ɉɪɝɚɧɿɡɨɜɚɧɚ ɥɟɝɤɚ ɧɚɫɬɪɨɣɤɚ ɞɢɫɤɨɜɢɯ ɦɚɫɢɜɿɜ, 
ɜɤɥɸɱɚɸɱɢ RAID0, RAID1, RAID2, RAID3, RAID4, RAID5, RAID6, RAID10. Ɋɟɚɥɿɡɨɜɚɧɚ 
ɪɨɛɨɬɚ ɡ ɭɫɿɦɚ ɜɿɞɨɦɢɦɢ ɮɚɣɥɨɜɢɦɢ ɫɢɫɬɟɦɚɦɢ, ɜɤɥɸɱɚɸɱɢ NTFS, ZFS, EXT3, EXT4, 

FAT32, ExFAT ɬɨɳɨ. 
Ⱦɥɹ ɫɩɪɨɳɟɧɧɹ ɚɞɦɿɧɿɫɬɪɭɜɚɧɧɹ ɫɢɫɬɟɦɢ, ɚ ɬɚɤɨɠ ɲɜɢɞɤɨɝɨ ɬɚ ɡɪɭɱɧɨɝɨ ɜɫɬɚɧɨɜɥɟɧɧɹ 

ɬɚ ɜɢɞɚɥɟɧɧɹ ɫɟɪɜɿɫɿɜ, ɭɩɪɚɜɥɿɧɧɹ ʀɯ ɪɟɫɭɪɫɚɦɢ, ɜɢɤɨɪɢɫɬɚɧɨ ɩɿɞɫɢɫɬɟɦɭ ɜɿɪɬɭɚɥɿɡɚɰɿʀ 
Docker ɡ ɜɿɡɭɚɥɶɧɢɦ ɿɧɬɟɪɮɟɣɫɨɦ ɭɩɪɚɜɥɿɧɧɹ ɤɨɧɬɟɣɧɟɪɚɦɢ Portainer. ɉɟɪɟɜɚɠɧɨ, ɭɫɿ 
ɫɟɪɜɿɫɢ ɫɢɫɬɟɦɢ ɜɫɬɚɧɨɜɥɸɸɬɶɫɹ ɡɚɫɨɛɚɦɢ Docker, ɳɨ ɫɩɪɨɳɭє, ɜ ɩɨɞɚɥɶɲɨɦɭ, ɡɦɿɧɭ 
ɤɨɧɮɿɝɭɪɚɰɿʀ, ɦɚɫɲɬɚɛɭɜɚɧɧɹ, ɩɟɪɟɧɟɫɟɧɧɹ ɬɚ ɤɥɨɧɭɜɚɧɧɹ ɫɢɫɬɟɦɢ ɞɥɹ ɪɿɡɧɢɯ ɭɫɬɚɧɨɜ ɬɚ 
ɨɪɝɚɧɿɡɚɰɿɣ. 

Ɍɚɤɨɠ ɜ ɫɢɫɬɟɦɿ ɪɟɚɥɿɡɨɜɚɧɨ ɧɚɫɬɭɩɧɿ ɞɨɞɚɬɤɨɜɿ ɩɪɢɤɥɚɞɧɿ ɫɟɪɜɿɫɢ. 
– ɏɦɚɪɧɢɣ ɫɟɪɜɿɫ ɧɚ ɨɫɧɨɜɿ ɩɥɚɬɮɨɪɦɢ Nextcloud ɡ ɦɨɠɥɢɜɿɫɬɸ ɜɫɬɚɧɨɜɥɟɧɧɹ 

ɤɥɿєɧɬɿɜ ɧɚ ɩɪɢɫɬɪɨʀ ɡ ɨɩɟɪɚɰɿɣɧɢɦɢ ɫɢɫɬɟɦɚɦɢ Windows, Android, iOS, Linux. 

– ɍɩɪɚɜɥɿɧɧɹ ɞɨɤɭɦɟɧɬɚɦɢ, ɤɨɧɬɪɨɥɶ ɿ ɚɪɯɿɜ ɜɟɪɫɿɣ ɞɨɤɭɦɟɧɬɿɜ, ɝɪɭɩɨɜɚ ɪɨɛɨɬɚ ɧɚɞ 
ɞɨɤɭɦɟɧɬɚɦɢ ɡ ɪɨɡɩɨɞɿɥɟɧɢɦ ɞɨɫɬɭɩɨɦ, ɜ ɬɨɦɭ ɱɢɫɥɿ ɧɚ ɨɫɧɨɜɿ ɜɥɚɫɧɨɝɨ ɯɦɚɪɧɨɝɨ ɫɟɪɜɿɫɭ 
Only Office. 

– ɍɩɪɚɜɥɿɧɧɹ ɤɚɥɟɧɞɚɪɟɦ, ɩɨɞɿɹɦɢ, ɤɨɧɬɚɤɬɚɦɢ ɞɥɹ ɤɨɠɧɨɝɨ ɚɜɬɨɪɢɡɨɜɚɧɨɝɨ 
ɤɨɪɢɫɬɭɜɚɱɚ. 

– ɉɪɨɜɟɞɟɧɧɹ ɤɨɧɮɟɪɟɧɰɿɣ, ɜɟɛɿɧɚɪɿɜ, ɥɢɫɬɭɜɚɧɧɹ ɛɟɡ ɜɢɤɨɪɢɫɬɚɧɧɹ ɫɬɨɪɨɧɧɿɯ 
ɫɟɪɜɿɫɿɜ; 

– ɉɨɲɬɨɜɢɣ ɤɥɿєɧɬ ɞɥɹ ɦɭɥɶɬɢɚɤɚɭɧɬɧɨɝɨ ɦɨɧɿɬɨɪɢɧɝɭ ɬɚ ɜɟɞɟɧɧɹ ɟɥɟɤɬɪɨɧɧɢɯ 
ɥɢɫɬɭɜɚɧɶ. 

– Ⱦɨɞɚɬɤɨɜɿ ɫɟɪɜɿɫɢ ɦɟɧɟɞɠɦɟɧɬɭ ɩɚɪɨɥɿɜ, ɨɧɥɚɣɧ ɝɟɨɝɪɚɮɿɱɧɢɯ ɤɚɪɬ ɿ ɝɟɨɥɨɤɚɰɿʀ, rss-

ɥɟɧɬ. 
– ȼɥɚɫɧɚ ɩɥɚɬɮɨɪɦɚ web-forms ɞɥɹ ɨɪɝɚɧɿɡɚɰɿʀ ɚɧɤɟɬɭɜɚɧɶ, ɨɩɢɬɭɜɚɧɶ, ɬɟɫɬɭɜɚɧɧɹ. 
– ȼɥɚɫɧɚ ɫɢɫɬɟɦɚ ɭɩɪɚɜɥɿɧɧɹ ɫɚɣɬɚɦɢ ɞɥɹ ɫɩɪɨɳɟɧɧɹ ɪɨɡɪɨɛɤɢ ɤɨɪɩɨɪɚɬɢɜɧɢɯ 

ɨɧɥɚɣɧ-ɩɨɪɬɚɥɿɜ ɭɫɬɚɧɨɜ ɬɚ ɨɪɝɚɧɿɡɚɰɿɣ. ɉɥɚɬɮɨɪɦɚ ɦɚє ɜɥɚɫɧɭ ɫɢɫɬɟɦɭ ɲɚɛɥɨɧɿɜ ɬɚ 



ɋɟɤɰɿɹ 5: ȿɥɟɤɬɪɨɟɧɟɪɝɟɬɢɤɚ, ɜɢɦɿɪɸɜɚɥɶɧɚ ɬɟɯɧɿɤɚ ɬɚ ɤɨɦɩ’ɸɬɟɪɧɚ ɿɧɠɟɧɟɪɿɹ 
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ɪɟɞɚɤɬɨɪɿɜ, ɳɨ ɞɨɡɜɨɥɹє ɫɬɜɨɪɸɜɚɬɢ ɫɚɣɬɢ ɛɟɡ ɡɧɚɧɶ ɬɚ ɧɚɜɢɱɨɤ web-ɩɪɨɝɪɚɦɭɜɚɧɧɹ. 
Ʉɨɠɟɧ ɫɚɣɬ ɦɨɠɟ ɦɚɬɢ ɪɨɡɜɢɧɟɧɭ ɫɢɫɬɟɦɭ ɪɨɡɩɨɞɿɥɭ ɩɪɚɜ ɚɞɦɿɧɿɫɬɪɭɜɚɧɧɹ ɬɚ 
ɪɟɞɚɝɭɜɚɧɧɹ, ɳɨ ɞɨɡɜɨɥɹє ɡɚɞɿɹɬɢ ɞɥɹ ɫɭɩɪɨɜɨɞɠɟɧɧɹ ɫɚɣɬɭ ɞɨɜɿɥɶɧɭ ɤɿɥɶɤɿɫɬɶ 
ɤɨɪɢɫɬɭɜɚɱɿɜ, ɤɨɠɟɧ ɡ ɹɤɢɯ ɦɚє ɫɜɿɣ ɪɨɡɞɿɥ (ɫɬɨɪɿɧɤɭ ɱɢ ɝɪɭɩɭ ɫɬɨɪɿɧɨɤ). 

– Ⱦɨɞɚɬɤɨɜɚ ɩɥɚɬɮɨɪɦɚ ɜɿɪɬɭɚɥɿɡɚɰɿʀ, ɳɨ ɞɨɡɜɨɥɹє ɫɬɜɨɪɢɬɢ, ɡɚ ɧɟɨɛɯɿɞɧɿɫɬɸ, 
ɞɨɜɿɥɶɧɭ ɤɿɥɶɤɿɫɬɶ ɞɨɱɿɪɧɿɯ ɜɿɪɬɭɚɥɶɧɢɯ ɦɚɲɢɧ, ɳɨ ɩɪɚɰɸɸɬɶ ɧɚ ɪɿɡɧɢɯ ɨɩɟɪɚɰɿɣɧɢɯ 
ɫɢɫɬɟɦɚɯ, ɜ ɬɨɦɭ ɱɢɫɥɿ Windows. 

– ɉɿɞɬɪɢɦɤɚ VPN-ɩɿɞɤɥɸɱɟɧɧɹ, ɜ ɬɨɦɭ ɱɢɫɥɿ OpenVPN ɫɟɪɜɟɪ ɿ ɤɥɿєɧɬ. 
– ɉɿɞɬɪɢɦɤɚ ɩɪɨɬɨɤɨɥɿɜ SMB/CIFS, FTP, NFS. ɋɢɧɯɪɨɧɿɡɚɰɿɹ ɡɿ ɫɬɨɪɨɧɧɿɦɢ 

ɫɯɨɜɢɳɚɦɢ ɩɨ ɩɪɨɬɨɤɨɥɭ WebDAV 

ɉɟɪɟɜɿɪɤɚ ɨɛɱɢɫɥɸɜɚɥɶɧɨʀ ɫɤɥɚɞɧɨɫɬɿ ɫɬɜɨɪɟɧɨʀ ɫɢɫɬɟɦɢ ɛɭɥɚ ɩɪɨɜɟɞɟɧɚ ɧɚ ɚɩɚɪɚɬɧɿɣ 
ɤɨɧɮɿɝɭɪɚɰɿʀ ɛɸɞɠɟɬɧɨɝɨ ɪɿɜɧɹ, ɚ ɫɚɦɟ: ɩɪɨɰɟɫɨɪ Intel Pentium G4400, ɦɚɬɟɪɢɧɫɶɤɚ ɩɥɚɬɚ 
Gigabyte H110M-⸰2, ɨɩɟɪɚɬɢɜɧɚ ɩɚɦ’ɹɬɶ DDR4, ɠɨɪɫɬɤɿ ɞɢɫɤɢ ⸱ШЬСТЛК D⸱01AωA100 
(1Tb), WD Blue WD40EZRZ – RAID1 (2 ɞɢɫɤɢ). 

Ⱥɧɚɥɿɡ ɫɢɫɬɟɦɧɢɯ ɪɟɫɭɪɫɿɜ ɩɨɤɚɡɚɜ, ɳɨ ɛɚɡɨɜɚ ɤɨɧɮɿɝɭɪɚɰɿɹ ɜ 
ɨɞɧɨɤɨɪɢɫɬɭɜɚɥɶɧɢɰɶɤɨɦɭ ɪɟɠɢɦɿ ɡɜɚɧɬɚɠɭє ɩɪɨɰɟɫɨɪ ɜ ɫɟɪɟɞɧɶɨɦɭ ɧɚ 6,5 %, ɨɩɟɪɚɬɢɜɧɭ 
ɩɚɦ’ɹɬɶ ɧɚ 51,2 % (ɛɟɡ ɜɢɤɨɪɢɫɬɚɧɧɹ ɜɿɪɬɭɚɥɶɧɢɯ ɦɚɲɢɧ, ɨɫɨɛɥɢɜɨ ɧɚ ɛɚɡɿ ɨɩɟɪɚɰɿɣɧɢɯ 
ɫɢɫɬɟɦ ɫɿɦɟɣɫɬɜɚ Windows). ɇɟɨɛɯɿɞɧɚ ɩɪɨɞɭɤɬɢɜɧɿɫɬɶ ɚɩɚɪɚɬɧɨɝɨ ɡɚɛɟɡɩɟɱɟɧɧɹ ɞɥɹ 
ɤɨɠɧɨɝɨ ɤɨɧɤɪɟɬɧɨɝɨ ɡɚɫɬɨɫɭɜɚɧɧɹ ɦɨɠɟ ɛɭɬɢ ɪɨɡɪɚɯɨɜɚɧɚ ɧɚ ɨɫɧɨɜɿ ɤɿɥɶɤɨɫɬɿ ɤɥɿєɧɬɿɜ. 

Ⱥɩɪɨɛɚɰɿɹ ɩɪɟɞɫɬɚɜɥɟɧɨɝɨ ɤɨɦɩɥɟɤɫɭ ɩɪɨɝɪɚɦɧɨɝɨ ɡɚɛɟɡɩɟɱɟɧɧɹ ɛɭɥɚ ɩɪɨɜɟɞɟɧɚ ɧɚ 
ɛɚɡɿ ɭɫɬɚɧɨɜ ɞɟɪɠɚɜɧɨʀ ɬɚ ɧɟɞɟɪɠɚɜɧɨʀ ɮɨɪɦɢ ɜɥɚɫɧɨɫɬɿ, ɚ ɫɚɦɟ: 

– ȾɁ «Ʌɭɝɚɧɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɿɦɟɧɿ Ɍɚɪɚɫɚ ɒɟɜɱɟɧɤɚ» ɆɈɇ ɍɤɪɚʀɧɢ; 
– ȾɁ «Ʌɢɫɢɱɚɧɫɶɤɚ ɛɚɝɚɬɨɩɪɨɮɿɥɶɧɚ ɝɿɦɧɚɡɿɹ» Ʌɢɫɢɱɚɧɫɶɤɨʀ ɦɿɫɶɤɨʀ ɪɚɞɢ; 
– ɌɈȼ «Ⱥɤɜɚ Ɍɪɟɣɞ» (ɦ. Ʉɢʀɜ); 
– ɌɈȼ «ȱɦɩɭɥɶɫ-ȼɟɪɨ» (ɦ. Ʉɢʀɜ). 

 

ɆȿɌɈȾ ɉȱȾȼɂɓȿɇɇə ɉ’ЄɁɈȺɄɌɂȼɇɈɋɌȱ ɋɄɅȺȾȿɇɂɏ 
ɉ’ЄɁɈɄȿɊȺɆȱɑɇɂɏ ɉȿɊȿɌȼɈɊɘȼȺɑȱȼ ɇȺ ɈɋɇɈȼȱ ɉɈЄȾɇȺɇɇə 

ɉɊɈɐȿɋȱȼ ɉȺɃɄɂ ɌȺ ɉɈɅəɊɂɁȺɐȱȲ 

ɉɚɟɪɚɧɞ ɘ.ȿ., ɤ.ɬ.ɧ., ɩɪɨɮɟɫɨɪ, Ɂɚɯɨɠɚɣ Ɉ.ȱ., ɤ.ɬ.ɧ., ɞɨɰɟɧɬ 

ɋɯɿɞɧɨɭɤɪɚʀɧɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɿɦ. ȼ. Ⱦɚɥɹ 

ɋɤɥɚɞɟɧɢɣ ɩ’єɡɨɤɟɪɚɦɿɱɧɢɣ ɩɟɪɟɬɜɨɪɸɜɚɱ (ɋɉɉ) ɩɪɟɞɫɬɚɜɥɹє ɫɨɛɨɸ ɦɟɯɚɧɿɱɧɟ 
ɩɨєɞɧɚɧɧɹ ɩ’єɡɨɤɟɪɚɦɿɱɧɢɯ ɟɥɟɦɟɧɬɿɜ ɦɿɠ ɫɨɛɨɸ ɚɛɨ ɩ’єɡɨɤɟɪɚɦɿɱɧɢɯ ɟɥɟɦɟɧɬɿɜ ɡ 
ɦɟɬɚɥɟɜɨɸ ɩɥɚɫɬɢɧɨɸ Д1, 2Ж. ȼ ɪɟɡɭɥɶɬɚɬɿ ɬɚɤɨɝɨ ɩɨєɞɧɚɧɧɹ ɫɬɜɨɪɸєɬɶɫɹ ɠɨɪɫɬɤɚ 
ɤɨɧɫɬɪɭɤɰɿɹ, ɹɤɚ ɨɬɪɢɦɭє ɧɨɜɿ ɜɥɚɫɬɢɜɨɫɬɿ, ɳɨ ɡɚɥɟɠɚɬɶ ɜɿɞ ɜɥɚɫɬɢɜɨɫɬɟɣ ɿ ɪɨɡɦɿɪɿɜ 
ɟɥɟɦɟɧɬɿɜ, ɡ ɹɤɢɯ ɜɨɧɚ ɫɤɥɚɞɚєɬɶɫɹ, ɚ ɬɚɤɨɠ ɬɟɯɧɨɥɨɝɿʀ ʀɯɧɶɨɝɨ ɡ’єɞɧɚɧɧɹ. Ⱦɥɹ 
ɩɨєɞɧɚɧɧɹ ɟɥɟɦɟɧɬɿɜ ɋɉɉ ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɫɤɥɟɸɜɚɧɧɹ ɚɛɨ ɩɚɹɧɧɹ. 

ɉɪɚɤɬɢɤɚ ɜɢɝɨɬɨɜɥɟɧɧɹ ɦɚɥɨɪɨɡɦɿɪɧɢɯ ɩɟɪɟɬɜɨɪɸɜɚɱɿɜ (10 ɦɦ ɿ ɦɟɧɲɟ) 
ɩɨɤɚɡɚɥɚ, ɳɨ ɡɚɫɬɨɫɭɜɚɧɧɹ ɤɥɟɣɨɜɢɯ ɡ'єɞɧɚɧɶ ɧɟɞɨɰɿɥɶɧɟ ɡ ɞɜɨɯ ɩɪɢɱɢɧ Д3Ж. ɉɟɪɲɚ 
ɩɨɜ'ɹɡɚɧɚ ɡ ɧɟɦɨɠɥɢɜɿɫɬɸ ɱɿɬɤɨɝɨ ɪɟɝɭɥɸɜɚɧɧɹ ɬɨɜɳɢɧɢ ɬɚ ɪɿɜɧɨɦɿɪɧɨɫɬɿ ɧɚɧɟɫɟɧɧɹ 
ɤɥɟɣɨɜɨɝɨ ɲɚɪɭ, ɳɨ ɩɪɢɡɜɨɞɢɬɶ ɞɨ ɜɧɭɬɪɿɲɧɿɯ ɧɟɪɿɜɧɨɦɿɪɧɢɯ ɦɟɯɚɧɿɱɧɢɯ ɧɚɩɪɭɠɟɧɶ, 
ɩɨɝɿɪɲɭє ɤɨɥɢɜɚɥɶɧɿ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɋɉɉ. Ⱦɪɭɝɚ ɩɪɢɱɢɧɚ – ɲɚɪ ɩɨɥɿɦɟɪɢɡɨɜɚɧɨɝɨ 
ɤɥɟɸ ɦɚє ɩɨɪɿɜɧɹɧɨ ɧɢɡɶɤɭ ɞɨɛɪɨɬɧɿɫɬɶ, ɹɤɚ ɩɪɢɡɜɨɞɢɬɶ ɞɨ ɡɧɢɠɟɧɧɹ ɜɫɿєʀ ɞɨɛɪɨɬɧɨɫɬɿ 
ɦɟɯɚɧɿɱɧɨʀ ɫɢɫɬɟɦɢ ɩɨєɞɧɚɧɢɯ ɟɥɟɦɟɧɬɿɜ ɋɉɉ. 

ɇɚ ɜɿɞɦɿɧɭ ɜɿɞ ɤɥɟɣɨɜɨɝɨ ɡ'єɞɧɚɧɧɹ, ɜɢɝɨɬɨɜɥɟɧɧɹ ɋɉɉ ɡɚɫɨɛɚɦɢ ɩɚɣɤɢ ɞɨɡɜɨɥɹє 
ɡɚɛɟɡɩɟɱɢɬɢ ɤɨɧɬɪɨɥɶɨɜɚɧɭ ɬɨɜɳɢɧɭ ɩɚɹɧɨɝɨ ɡ'єɞɧɚɧɧɹ, ɚ ɬɚɤɨɠ ɛɿɥɶɲ ɜɢɫɨɤɭ 
ɞɨɛɪɨɬɧɿɫɬɶ, ɩɨɪɿɜɧɹɧɨ ɡ ɤɥɟɣɤɨɸ, ɡɚ ɪɚɯɭɧɨɤ ɛɿɥɶɲ ɜɢɫɨɤɨʀ ɞɨɛɪɨɬɧɨɫɬɿ ɩɪɢɩɨɸ. 
Ɉɞɧɚɤ, ɡɚɫɬɨɫɭɜɚɧɧɹ ɩɚɣɤɢ, ɩɨɪɹɞ ɡ ɡɚɡɧɚɱɟɧɢɦɢ ɩɟɪɟɜɚɝɚɦɢ, ɜɢɹɜɥɹє ɫɭɬɬєɜɭ 
ɩɪɨɛɥɟɦɭ, ɩɨɜ'ɹɡɚɧɭ ɡ ɬɟɩɥɨɜɢɦ ɭɞɚɪɨɦ, ɹɤɢɣ ɜɩɥɢɜɚє ɧɚ ɫɬɭɩɿɧɶ ɩɨɥɹɪɢɡɚɰɿʀ ɬɚ, ɹɤ 
ɧɚɫɥɿɞɨɤ, ɧɚ ɩ’єɡɨɚɤɬɢɜɧɿɫɬɶ ɋɉɉ. 
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Ⱦɥɹ ɡɧɢɠɟɧɧɹ ɬɟɩɥɨɜɨɝɨ ɭɞɚɪɭ, ɜ ɪɹɞɿ ɜɢɩɚɞɤɿɜ Д1, 3Ж, ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ 
ɧɢɡɶɤɨɩɥɚɜɤɿ ɩɪɢɩɨʀ, ɡ ɩɿɞɜɢɳɟɧɢɦ ɜɦɿɫɬɨɦ ɨɥɨɜɚ. Ⱥɥɟ, ɜ ɰɶɨɦɭ ɜɢɩɚɞɤɭ, ɬɚɤɨɠ 
ɦɚєɬɶɫɹ ɧɟɝɚɬɢɜɧɢɣ ɦɨɦɟɧɬ – ɞɢɮɭɡɿɹ ɫɪɿɛɧɢɯ ɤɨɧɬɚɤɬɿɜ ɩ’єɡɨɤɟɪɚɦɿɱɧɢɯ ɟɥɟɦɟɧɬɿɜ ɞɨ 
ɩɪɢɩɨɸ ɬɚ ɡɧɢɠɟɧɧɹ ɹɤɨɫɬɿ ɡ’єɞɧɚɧɧɹ. Ɂ ɿɧɲɨɝɨ ɛɨɤɭ, ɜɢɤɨɪɢɫɬɚɧɧɹ ɩɪɢɩɨʀɜ ɡɿ ɜɦɿɫɬɨɦ 
ɫɪɿɛɥɚ, ɹɤɿ ɦɚɸɬɶ ɩɨɪɿɜɧɹɧɨ ɜɢɫɨɤɭ ɬɟɦɩɟɪɚɬɭɪɭ ɩɥɚɜɥɟɧɧɹ, ɩɪɢɡɜɨɞɢɬɶ ɞɨ 
ɞɟɩɨɥɹɪɢɡɚɰɿʀ ɩ’єɡɨɤɟɪɚɦɿɤɢ ɬɚ ɡɧɢɠɟɧɧɸ ɩ’єɡɨɚɤɬɢɜɧɨɫɬɿ ɋɉɉ. 

Ɍɚɤɢɦ ɱɢɧɨɦ, ɜɢɡɧɚɱɚєɬɶɫɹ ɜɚɠɥɢɜɚ ɧɚɭɤɨɜɨ-ɬɟɯɧɿɱɧɚ ɩɪɨɛɥɟɦɚ ɡɚɛɟɡɩɟɱɟɧɧɹ 
ɜɢɫɨɤɨʀ ɩ’єɡɨɚɤɬɢɜɧɨɫɬɿ ɬɚ ɹɤɨɫɬɿ ɡ'єɞɧɚɧɧɹ ɟɥɟɦɟɧɬɿɜ ɋɉɉ, ɹɤɚ ɩɨɥɹɝɚє ɭ ɧɚɹɜɧɨɫɬɿ 
ɩɪɨɬɢɪɿɱɱɹ: 

- ɞɥɹ ɡɚɛɟɡɩɟɱɟɧɧɹ ɹɤɿɫɧɨɝɨ, ɜɢɫɨɤɨɞɨɛɪɨɬɧɨɝɨ ɡ'єɞɧɚɧɧɹ ɟɥɟɦɟɧɬɿɜ ɋɉɉ ɿ 
ɡɧɢɠɟɧɧɹ ɫɬɭɩɟɧɹ ɞɢɮɭɡɿʀ ɤɨɧɬɚɤɬɿɜ, ɫɥɿɞ ɡɚɫɬɨɫɨɜɭɜɚɬɢ ɩɪɢɩɨʀ ɡɿ ɜɦɿɫɬɨɦ ɫɪɿɛɥɚ; 

- ɡɚɫɬɨɫɭɜɚɧɧɹ ɩɪɢɩɨɸ ɡɿ ɜɦɿɫɬɨɦ ɫɪɿɛɥɚ ɜɢɦɚɝɚє ɩɿɞɜɢɳɟɧɢɯ ɬɟɦɩɟɪɚɬɭɪ ɩɚɣɤɢ, 
ɳɨ ɡɛɿɥɶɲɭє ɬɟɩɥɨɜɢɣ ɭɞɚɪ ɩɨ ɩ’єɡɨɤɟɪɚɦɿɰɿ ɬɚ ɩɿɞɫɢɥɸє ɩɪɨɰɟɫ ʀʀ ɞɟɩɨɥɹɪɢɡɚɰɿʀ, ɜ 
ɧɚɫɥɿɞɨɤ ɱɨɝɨ ɡɧɢɠɭєɬɶɫɹ ɩ’єɡɨɚɤɬɢɜɧɿɫɬɶ ɋɉɉ. 

Ɍɚɤɢɦ ɱɢɧɨɦ, ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɹɤɨɫɬɿ ɡ'єɞɧɚɧɧɹ ɬɚ ɩ’єɡɨɚɤɬɢɜɧɨɫɬɿ ɋɉɉ є 
ɤɨɧɤɭɪɭɸɱɢɦɢ ɿ ɜɢɦɚɝɚɸɬɶ ɪɨɡɪɨɛɤɢ ɧɨɜɢɯ ɦɟɬɨɞɿɜ ɿ ɡɚɫɨɛɿɜ ɞɥɹ ɨɞɧɨɱɚɫɧɨɝɨ 
ɡɚɛɟɡɩɟɱɟɧɧɹ ɹɤ ɹɤɿɫɧɨɝɨ ɡ'єɞɧɚɧɧɹ ɫɤɥɚɞɨɜɢɯ ɱɚɫɬɢɧ ɋɉɉ ɬɚɤ ɿ ʀɯ ɜɢɫɨɤɨʀ 
ɩ’єɡɨɚɤɬɢɜɧɨɫɬɿ. 

Ⱦɥɹ ɜɢɪɿɲɟɧɧɹ ɜɤɚɡɚɧɨʀ ɩɪɨɛɥɟɦɢ ɩɪɨɩɨɧɭєɬɶɫɹ ɦɟɬɨɞ ɩɨєɞɧɚɧɧɹ ɭ ɱɚɫɿ ɩɪɨɰɟɫɭ 
ɩɚɣɤɢ ɿ ɩɨɥɹɪɢɡɚɰɿʀ ɋɉɉ. ɇɚ ɪɢɫɭɧɤɭ 1 ɩɪɨɿɥɸɫɬɪɨɜɚɧɚ ɫɬɪɭɤɬɭɪɧɚ ɫɯɟɦɚ ɩɪɢɫɬɪɨɸ, 
ɳɨ ɪɟɚɥɿɡɭє ɰɟɣ ɦɟɬɨɞ. ɉɪɢɫɬɪɿɣ ɦɿɫɬɢɬɶ ɛɥɨɤ ɡɚɜɞɚɧɧɹ ɪɟɠɢɦɿɜ 1, ɹɤɢɣ ɜɢɡɧɚɱɚє 
ɩɨɫɥɿɞɨɜɧɿɫɬɶ ɿ ɜɟɥɢɱɢɧɭ ɩɚɪɚɦɟɬɪɿɜ ɬɟɯɧɨɥɨɝɿɱɧɨɝɨ ɩɪɨɰɟɫɭ ɜɿɞ ɞɠɟɪɟɥɚ ɧɚɩɪɭɝɢ 
ɩɨɥɹɪɢɡɚɰɿʀ 2 ɿ ɞɠɟɪɟɥɚ ɧɚɝɪɿɜɭ ɨɩɨɪɨɦ 3. ȼɿɞ ɞɠɟɪɟɥɚ 3 ɱɟɪɟɡ ɫɢɥɨɜɿ ɟɥɟɤɬɪɨɞɢ 4 ɿ 
ɦɟɬɚɥɟɜɢɣ ɪɟɡɨɧɚɬɨɪ 5 ɩɨɞɚєɬɶɫɹ ɿɦɩɭɥɶɫ ɫɬɪɭɦɭ, ɹɤɢɣ ɧɚɝɪɿɜɚє ɣɨɝɨ ɞɨ ɧɟɨɛɯɿɞɧɨʀ 
ɬɟɦɩɟɪɚɬɭɪɢ ɩɪɨɬɹɝɨɦ ɡɚɞɚɧɨɝɨ ɱɚɫɭ. ȼɿɞ ɞɠɟɪɟɥɚ 2 ɱɟɪɟɡ ɩɪɢɬɢɫɤɢ 6 ɞɨ 
ɩ’єɡɨɤɟɪɚɦɿɱɧɢɯ ɟɥɟɦɟɧɬɿɜ 7 ɩɿɞɜɨɞɢɬɶɫɹ ɧɚɩɪɭɝɚ ɩɨɥɹɪɢɡɚɰɿʀ ɜɿɞɩɨɜɿɞɧɨʀ ɩɨɥɹɪɧɨɫɬɿ. 

ɉɪɨɰɟɫ ɩɪɢɩɚɣɤɢ ɩ’єɡɨɤɟɪɚɦɿɱɧɢɯ ɟɥɟɦɟɧɬɿɜ ɡɞɿɣɫɧɸєɬɶɫɹ ɧɚɫɬɭɩɧɢɦ ɱɢɧɨɦ. ɇɚ 
ɩɨɜɟɪɯɧɸ ɦɟɬɚɥɟɜɨɝɨ ɪɟɡɨɧɚɬɨɪɚ, ɩɨɩɟɪɟɞɧɶɨ, ɝɚɥɶɜɚɧɿɱɧɢɦ ɲɥɹɯɨɦ, ɧɚɧɨɫɢɬɶɫɹ 
ɩɨɤɪɢɬɬɹ ɨɥɨɜɨ-ɜɿɫɦɭɬ. ɉɟɪɟɞ ɩɚɣɤɨɸ ɡɞɿɣɫɧɸєɬɶɫɹ ɡɛɿɪɤɚ ɩ’єɡɨɤɟɪɚɦɿɱɧɢɯ ɟɥɟɦɟɧɬɿɜ ɿ 
ɦɟɬɚɥɟɜɨɝɨ ɪɟɡɨɧɚɬɨɪɚ, ɬɚ ʀɯ ɮɿɤɫɚɰɿɹ ɭ ɩɪɢɫɬɪɨʀ ɡ ɞɨɩɨɦɨɝɨɸ ɩɪɢɬɢɫɤɿɜ 6. ɇɚɝɪɿɜ 
ɡɞɿɣɫɧɸєɬɶɫɹ ɩɪɨ ɩɭɫɤɚɧɧɹɦ ɱɟɪɟɡ ɫɢɥɨɜɿ ɟɥɟɤɬɪɨɞɢ 4 ɿ ɦɟɬɚɥɟɜɢɣ ɪɟɡɨɧɚɬɨɪ ɜɿɞ 
ɞɠɟɪɟɥɚ 3 ɟɥɟɤɬɪɢɱɧɨɝɨ ɫɬɪɭɦɭ. Ɉɞɧɨɱɚɫɧɨ ɡ ɰɢɦ, ɞɨ ɩ’єɡɨɤɟɪɚɦɿɱɧɢɯ ɟɥɟɦɟɧɬɿɜ 7 ɜɿɞ 
ɞɠɟɪɟɥɚ 2 ɱɟɪɟɡ ɩɪɢɬɢɫɤɢ 6 ɿ ɫɢɥɨɜɿ ɟɥɟɤɬɪɨɞɢ 4 ɩɿɞɜɨɞɢɬɶɫɹ ɧɚɩɪɭɝɚ ɩɨɥɹɪɢɡɚɰɿʀ 
ɜɿɞɩɨɜɿɞɧɨʀ ɩɨɥɹɪɧɨɫɬɿ. ɉɪɢ ɰɶɨɦɭ, ɛɥɨɤ ɡɚɜɞɚɧɧɹ ɪɟɠɢɦɿɜ 1 ɩɨɜɢɧɟɧ ɡɚɛɟɡɩɟɱɢɬɢ 
ɹɤɿɫɧɟ ɦɟɯɚɧɿɱɧɟ ɡ'єɞɧɚɧɧɹ ɟɥɟɦɟɧɬɿɜ ɋɉɉ ɬɚ ɧɟɨɛɯɿɞɧɭ ɣɨɝɨ ɩ’єɡɨɚɤɬɢɜɧɿɫɬɶ ɩɪɢ 
ɩɨɞɚɥɶɲɿɣ ɪɨɛɨɬɿ. Ɉɫɬɚɧɧє ɦɨɠɥɢɜɨ ɨɬɪɢɦɚɬɢ ɡɚ ɪɚɯɭɧɨɤ ɡɚɛɟɡɩɟɱɟɧɧɹ ɟɮɟɤɬɢɜɧɨɝɨ 
ɩɪɨɰɟɫɭ ɩɨɥɹɪɢɡɚɰɿʀ ɩ’єɡɨɤɟɪɚɦɿɱɧɢɯ ɟɥɟɦɟɧɬɿɜ ɹɤ ɜ ɩɪɨɰɟɫɿ ɧɚɝɪɿɜɭ, ɬɚɤ ɿ ɩɪɢ ʀɯ 
ɨɯɨɥɨɞɠɟɧɧɿ. 
 

 
Ɋɢɫɭɧɨɤ 1 – ɉɪɢɫɬɪɿɣ ɞɥɹ ɩɚɹɧɧɹ ɬɚ ɩɨɥɹɪɢɡɚɰɿʀ ɋɉɉ 
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ɋɥɿɞ ɡɚɡɧɚɱɢɬɢ, ɳɨ ɫɭɦɿɳɟɧɧɹ ɩɪɨɰɟɫɿɜ ɩɚɤɢ ɿ ɩɨɥɹɪɢɡɚɰɿʀ ɞɨɡɜɨɥɹɸɬɶ ɧɟɝɚɬɢɜɧɢɣ ɞɥɹ 
ɩɨɥɹɪɢɡɚɰɿʀ ɚɫɩɟɤɬ – ɬɟɦɩɟɪɚɬɭɪɭ, ɩɨɜɟɪɧɭɬɢ ɧɚ ɤɨɪɢɫɬɶ. Ɍɚɤ ɜɿɞɨɦɨ Д4Ж, ɳɨ ɩɪɢ 
ɡɛɿɥɶɲɟɧɧɿ ɬɟɦɩɟɪɚɬɭɪɢ ɪɭɯɥɢɜɿɫɬɶ ɞɨɦɟɧɧɨʀ ɫɬɪɭɤɬɭɪɢ ɩ'єɡɨɟɥɟɤɬɪɢɱɧɨɝɨ ɦɚɬɟɪɿɚɥɭ 
ɡɛɿɥɶɲɭєɬɶɫɹ, ɚ ɤɨɟɪɰɢɬɢɜɧɿ ɫɢɥɢ ɡɦɟɧɲɭɸɬɶɫɹ, ɳɨ ɞɨɡɜɨɥɹє ɛɿɥɶɲ ɟɮɟɤɬɢɜɧɨ 
ɩɪɨɜɨɞɢɬɢ ɩɨɥɹɪɢɡɚɰɿɸ ɩɪɢ ɦɟɧɲɢɯ ɡɧɚɱɟɧɧɹɯ ɧɚɩɪɭɝɢ ɟɥɟɤɬɪɢɱɧɨɝɨ ɩɨɥɹ. Ʉɪɿɦ 
ɰɶɨɝɨ, ɛɿɥɶɲɚ ɪɭɯɥɢɜɿɫɬɶ ɞɨɦɟɧɧɨʀ ɫɬɪɭɤɬɭɪɢ ɞɨɡɜɨɥɹє ɡɚɛɟɡɩɟɱɢɬɢ ɦɟɧɲɭ ɜɧɭɬɪɿɲɧɸ 
ɧɚɩɪɭɠɟɧɿɫɬɶ ɩɨɥɹɪɢɡɨɜɚɧɨʀ ɞɨɦɟɧɧɨʀ ɫɬɪɭɤɬɭɪɢ, ɳɨ ɡɧɢɠɭє ɞɢɧɚɦɿɤɭ ɩɪɨɰɟɫɭ 
ɫɬɚɪɿɧɧɹ ɬɚ ɡɚɛɟɡɩɟɱɭє ɛɿɥɶɲɭ ɫɬɚɛɿɥɶɧɿɫɬɶ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɋɉɉ ɭ ɱɚɫɿ. 
ɉɟɪɟɜɿɪɤɚ ɩɪɟɞɫɬɚɜɥɟɧɨɝɨ ɦɟɬɨɞɚ ɛɭɥɚ ɩɪɨɜɟɞɟɧɚ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ ɞɥɹ ɝɪɭɩ ɋɉɉ ɧɚ 
ɱɚɫɬɨɬɭ 128ɤȽɰ. ȼ ɪɟɡɭɥɶɬɚɬɿ, ɛɭɥɨ ɜɢɡɧɚɱɟɧɨ ɫɟɪɟɞɧє ɡɧɚɱɟɧɧɹ ɜɿɞɧɨɫɧɨɝɨ 
ɪɟɡɨɧɚɧɫɧɨɝɨ ɩɪɨɦɿɠɤɭ p =5,146·10-3

 ɩɪɢ ɞɢɫɩɟɪɫɿʀ ɜɿɞɬɜɨɪɸɜɚɥɶɧɨɫɬɿ 2,0420·10-9
. 

ɉɪɢ ɰɶɨɦɭ, ɜɿɞɧɨɫɧɢɣ ɪɟɡɨɧɚɧɫɧɢɣ ɩɪɨɦɿɠɨɤ ɡɛɿɥɶɲɢɜɫɹ ɧɚ 6% ɩɪɢ ɡɧɢɠɟɧɧɿ 
ɞɢɫɩɟɪɫɿʀ ɰɶɨɝɨ ɡɧɚɱɟɧɧɹ ɧɚ 12%, ɳɨ ɜɤɚɡɭє ɧɚ ɩɿɞɜɢɳɟɧɧɹ ɩ’єɡɨɚɤɬɢɜɧɨɫɬɿ ɿ 
ɫɬɚɛɿɥɶɧɨɫɬɿ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɋɉɉ. 
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ȼ. ɇɢɤɢɮɨɪɨɜ, ȼ. Ʉɥɢɦɚɲɢɧ, Ⱥ. ɋɚɮɪɨɧɨɜ // Ʉɨɦɩɨɧɟɧɬɵ ɢ ɬɟɯɧɨɥɨɝɢɢ. – 2003. – №4. 
– ɋ. 46–48. 

3. ɒɚɪɚɩɨɜ ȼ.Ɇ. ɉɶɟɡɨɷɥɟɤɬɪɢɱɟɫɤɢɟ ɞɚɬɱɢɤɢ. ɋɩɪɚɜɨɱɧɨɟ ɩɨɫɨɛɢɟ / ȼ.Ɇ. ɒɚɪɚɩɨɜ, 
ɂ.Ƚ. Ɇɢɧɚɟɜ, ɘ.ɘ. Ȼɨɧɞɚɪɟɧɤɨ, Ɍ.ɘ. Ʉɢɫɢɥɶ, Ɇ.ɉ. Ɇɭɫɢɟɧɤɨ, ɋ.ȼ. Ɋɨɬɷ, ɂ.Ȼ. 
ɑɭɞɚɟɜɚ. – ɑɟɪɤɚɫɫɵ: ɑȽɌɍ, 2004. – 435ɫ. 
4. ɉɨɥɹɪɢɡɚɰɢɹ ɩɶɟɡɨɤɟɪɚɦɢɤɢ / ɉɨɞ ɪɟɞ. ȿ.Ƚ.Ɏɟɫɟɧɤɨ. – Ɋɨɫɬɨɜ-ɧɚ-Ⱦɨɧɭ.: ɂɡɞ-ɜɨ ɊȽɍ, 
1968. – 135 ɫ. 
 

ɂɋɋɅȿȾɈȼȺɇɂȿ ȺɉɉɊɈɄɋɂɆȺɐɂɂ ɄɍȻɂɑȿɋɄɈɃ ɎɍɇɄɐɂɂ ɉɊɂ 
ɉɈɆɈɓɂ ɊȺȾɂȺɅɖɇɈ ȻȺɁɂɋɇɈɃ ɋȿɌɂ ȼ MATLAB 

 ɋɚɦɨɣɥɨɜɚ ɀ.Ƚ., ɤ.ɬ.ɧ., ɞɨɰɟɧɬ, Ƚɨɪɞɢɟɧɤɨ Ɍ.ɋ. 

ȼɨɫɬɨɱɧɨɭɤɪɚɢɧɫɤɢɣ ɧɚɰɢɨɧɚɥɶɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ ɢɦ. ȼ. Ⱦɚɥɹ 

ɐɟɥɶɸ ɞɚɧɧɨɣ ɪɚɛɨɬɵ ɹɜɥɹɥɨɫɶ ɢɫɫɥɟɞɨɜɚɧɢɟ ɚɩɩɪɨɤɫɢɦɚɰɢɢ ɤɭɛɢɱɟɫɤɨɣ ɮɭɧɤɰɢɢ 
ɫ ɩɨɦɨɳɶɸ ɪɚɞɢɚɥɶɧɨ-ɛɚɡɢɫɧɵɯ ɫɟɬɟɣ ɜ MATLAB 7.0.1. 

Ⱦɥɹ ɪɟɲɟɧɢɹ ɡɚɞɚɱɢ ɛɵɥɨ ɧɟɨɛɯɨɞɢɦɨ ɫɨɡɞɚɬɶ ɫɟɬɶ ɞɥɹ ɚɩɩɪɨɤɫɢɦɚɰɢɢ ɮɭɧɤɰɢɢ 
ɜɢɞɚ ⸱ = P

3
 ɧɚ ɨɬɪɟɡɤɟ  Д –1, 1Ж, ɢɫɩɨɥɶɡɭɹ ɫɥɟɞɭɸɳɢɟ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɞɚɧɧɵɟ: 

P=[–1  –0,8 –0,6 –0,4 –0,2 0 0,2 0,4 0,6 0,8 1] 

T=[–1 –0,51 –0,22 –0,06 –0,01 0 0,01 0,06 0,22 0,51 1] 

Ɂɚɞɚɞɢɦ ɞɨɩɭɫɬɢɦɨɟ ɡɧɚɱɟɧɢɟ ɮɭɧɤɰɢɨɧɚɥɚ ɨɲɢɛɤɢ, ɪɚɜɧɨɟ 0.01, ɩɚɪɚɦɟɬɪ 
ɜɥɢɹɧɢɹ ɨɩɪɟɞɟɥɢɦ ɪɚɜɧɵɦ 0,7 ɢ ɛɭɞɟɦ ɢɫɩɨɥɶɡɨɜɚɬɶ  ɢɬɟɪɚɰɢɨɧɧɭɸ  ɩɪɨɰɟɞɭɪɭ  
ɮɨɪɦɢɪɨɜɚɧɢɹ  ɪɚɞɢɚɥɶɧɨɣ ɛɚɡɢɫɧɨɣ ɫɟɬɢ:  
 ɂɫɫɥɟɞɭɟɦ  ɫɟɬɶ ɫ ɪɚɞɢɚɥɶɧɵɦɢ ɛɚɡɢɫɧɵɦɢ ɷɥɟɦɟɧɬɚɦɢ: 

net1=newrbe(P,T) 

Ⱦɥɹ ɫɨɡɞɚɧɧɨɣ ɫɟɬɢ ɜ ɫɤɪɵɬɨɦ ɫɥɨɟ ɛɭɞɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ 4 ɧɟɣɪɨɧɚ. 
Ɉɛɭɱɟɧɢɟ ɫɟɬɢ ɡɚɧɢɦɚɟɬ ɧɟɦɧɨɝɨ ɜɪɟɦɟɧɢ. ɉɪɨɜɟɪɢɦ ɪɟɡɭɥɶɬɚɬ ɪɚɛɨɬɵ ɫɟɬɢ: 
Y=sim(net1,P) 

Y = 

Columns 1 through 7 

–1,0000   –0,5100   –0,2200   –0,0600   –0,0100    0,0000    0,0100 

Columns 8 through 11 
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0,0600    0,2200    0,5100    1,0000 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɛɨɬɵ ɫɟɬɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 1. 

 
Ɋɢɫɭɧɨɤ 1. 

ɇɚ ɨɫɧɨɜɚɧɢɢ ɩɪɨɜɟɞɟɧɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ, ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɫɟɬɶ ɫ 
ɪɚɞɢɚɥɶɧɵɦɢ ɛɚɡɢɫɧɵɦɢ ɷɥɟɦɟɧɬɚɦɢ ɨɛɭɱɚɟɬɫɹ ɛɵɫɬɪɟɟ, ɱɟɦ ɫɟɬɶ ɩɪɹɦɨɝɨ 
ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɢ ɞɨɫɬɚɬɨɱɧɨ ɬɨɱɧɨ ɚɩɩɪɨɤɫɢɦɢɪɭɟɬ ɤɭɛɢɱɟɫɤɭɸ ɮɭɧɤɰɢɸ. 

Ʌɿɬɟɪɚɬɭɪɚ: 
1.Yee. Regularized Radial Basis Function Networks: Theory and Applications./ Yee, Paul V. 

and Haykin, Simon.— John Wiley, 2001.  

 

ɊȿȺɅȱɁȺɐȱə ɉȿɊȿɊɂȼȺɇɖ ȱ ɌȺɃɆȿɊȱȼ ɇȺ ɆȱɄɊɈɄɈɇɌɊɈɅȿɊȱ STM32 

ɉɊɂ ɊɈɁɊɈȻɐȱ ɆɈȻȱɅɖɇɈȽɈ ɊɈȻɈɌȺ 

Ɇɚɬɸɤ Ⱦ.ɋ. ɋɬɭɞɟɧɬ ɝɪɭɩɢ Ʉȱ-19ɞ, Ⱦɟɪɤɚɱ Ɇ.ȼ. ɤ.ɬ.ɧ., ɞɨɰɟɧɬ  

ɋɯɿɞɧɨɭɤɪɚʀɧɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɿɦ. ȼ. Ⱦɚɥɹ 

Ɇɟɬɚ ɰɿєʀ ɪɨɛɨɬɢ – ɩɨɤɚɡɚɬɢ ɧɟɨɛɯɿɞɧɿɫɬɶ ɪɟɚɥɿɡɚɰɿʀ ɩɟɪɟɪɢɜɚɧɶ ɿ ɬɚɣɦɟɪɿɜ ɩɪɢ 
ɪɨɡɪɨɛɰɿ ɦɨɛɿɥɶɧɨɝɨ ɪɨɛɨɬɚ ɧɚ ɦɿɤɪɨɤɨɧɬɪɨɥɟɪɿ ⸰⸱ε32. 

Ɉɫɤɿɥɶɤɢ ɪɨɡɪɨɛɤɚ ɦɨɛɿɥɶɧɨɝɨ ɪɨɛɨɬɚ ɧɚ ɦɿɤɪɨɤɨɧɬɪɨɥɟɪɿ ⸰⸱ε32 - ɰɟ 
ɩɨɜɧɨɰɿɧɧɢɣ ɩɪɨɟɤɬ ɡ ɚɜɬɨɧɨɦɧɢɦ ɪɟɠɢɦɨɦ ɪɨɛɨɬɢ, ɬɨ ɛɟɡ ɪɟɚɥɿɡɚɰɿʀ ɩɟɪɟɪɢɜɚɧɶ ɿ 
ɬɚɣɦɟɪɿɜ ɧɟ ɨɛɿɣɬɢɫɹ. 

Ɂɚɬɪɢɦɤɚ ɩɟɪɟɪɢɜɚɧɧɹ є ɨɞɧɿєɸ ɡ ɤɥɸɱɨɜɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɦɿɤɪɨɤɨɧɬɪɨɥɟɪɚ, ɿ ɰɟ 
ɜɢɪɿɲɚɥɶɧɟ ɡɧɚɱɟɧɧɹ ɞɥɹ ɛɚɝɚɬɶɨɯ ɩɪɨɝɪɚɦ ɿɡ ɜɢɦɨɝɚɦɢ ɪɟɚɥɶɧɨɝɨ ɱɚɫɭ.  

ɉɟɪɟɪɢɜɚɧɧɹ (IЧЭОЫЫЮЩЭ RОЪЮОЬЭ, ɚɛɨ IRQ) - ɰɟ ɫɢɝɧɚɥ, ɳɨ ɝɟɧɟɪɭєɬɶɫɹ ɡɚ ɩɟɜɧɨʀ 
ɩɨɞɿʀ, ɿ ɡɚɡɜɢɱɚɣ ɩɪɢɜɨɞɢɬɶ ɞɨ ɜɢɤɨɧɚɧɧɹ ɩɟɜɧɨʀ ɱɚɫɬɢɧɢ ɤɨɞɭ. ȼɿɞɩɨɜɿɞɧɚ ɱɚɫɬɢɧɚ 
ɤɨɞɭ ɧɚɡɢɜɚєɬɶɫɹ IЧЭОЫЫЮЩЭ ⸰ОЫЯТМО RШЮЭТЧО (I⸰R), ɚɛɨ ɩɪɨɫɬɨ ɨɛɪɨɛɥɸɜɚɱɟɦ 
ɩɟɪɟɪɢɜɚɧɧɹ. Ɍɚɤɿ ɩɟɪɟɪɢɜɚɧɧɹ ɧɚɡɢɜɚɸɬɶ ɡɨɜɧɿɲɧɿɦɢ, ɬɚɤ ɹɤ ɜɨɧɢ ɝɟɧɟɪɭɸɬɶɫɹ 
ɡɨɜɧɿɲɧɿɦɢ ɩɨ ɜɿɞɧɨɲɟɧɧɸ ɞɨ ɦɿɤɪɨɤɨɧɬɪɨɥɟɪɚ ɩɨɞɿɹɦɢ. ɉɟɪɟɪɢɜɚɧɧɹ ɦɨɠɭɬɶ 
ɜɢɧɢɤɚɬɢ ɿ ɜ ɫɚɦɨɦɭ ɦɿɤɪɨɤɨɧɬɪɨɥɟɪɿ, ɰɟ ɞɨɡɜɨɥɹє ɪɟɚɥɿɡɭɜɚɬɢ ɚɫɢɧɯɪɨɧɧɭ ɩɟɪɟɞɚɱɭ 
ɞɚɧɢɯ. ɑɚɫɬɢɧɚ ɦɿɤɪɨɤɨɧɬɪɨɥɟɪɚ, ɳɨ ɜɿɞɩɨɜɿɞɚє ɡɚ ɭɩɪɚɜɥɿɧɧɹ ɩɟɪɟɪɢɜɚɧɶ, ɧɚɡɢɜɚєɬɶɫɹ 
ІОЬЭОН VОМЭШЫОН IЧЭОЫЫЮЩЭ ωШЧЭЫШХХОЫ, ɚɛɨ ІVIω.  

ɉɨ-ɩɟɪɲɟ, ɚɞɪɟɫɢ I⸰R ɡɛɟɪɿɝɚɸɬɶɫɹ ɜ ɫɩɟɰɿɚɥɶɧɨ ɜɿɞɜɟɞɟɧɿɣ ɞɿɥɹɧɰɿ ɩɚɦ'ɹɬɿ, ɬɚɤ 
ɡɜɚɧɨʀ ЯОМЭШЫ ЭКЛХО. ɋɚɦɟ ɰɸ ɚɞɪɟɫɭ (ɬɨɛɬɨ, ɟɥɟɦɟɧɬ ЯОМЭШЫ ЭКЛХО) ɩɪɢɣɧɹɬɨ ɧɚɡɢɜɚɬɢ 
ɜɟɤɬɨɪɨɦ. ɉɨ-ɞɪɭɝɟ, ɩɟɪɟɪɢɜɚɧɧɹ ɦɚɸɬɶ ɧɚɥɚɲɬɨɜɭɜɚɧɧɿ ɩɪɿɨɪɢɬɟɬɢ. əɤɳɨ ɩɿɞ ɱɚɫ 
ɨɛɪɨɛɤɢ ɩɟɪɟɪɢɜɚɧɧɹ ɩɪɢɣɞɟ ɛɿɥɶɲ ɩɪɿɨɪɢɬɟɬɧɟ ɩɟɪɟɪɢɜɚɧɧɹ, ɳɨ ɜɢɤɨɧɭєɬɶɫɹ ɜ ɞɚɧɢɣ 
ɦɨɦɟɧɬ, I⸰R ɛɭɞɟ ɩɪɢɩɢɧɟɧɢɣ, ɿ ɭɩɪɚɜɥɿɧɧɹ ɛɭɞɟ ɩɟɪɟɞɚɧɨ ɞɨ ɛɿɥɶɲ ɩɪɿɨɪɢɬɟɬɧɨɝɨ 
ɩɟɪɟɪɢɜɚɧɧɹ. Ʉɨɥɢ ɜɿɞɩɪɚɰɸє, ɭɩɪɚɜɥɿɧɧɹ ɛɭɞɟ ɩɨɜɟɪɧɟɧɟ ɧɚɡɚɞ ɜ ɨɛɪɨɛɧɢɤ ɦɟɧɲ 
ɩɪɿɨɪɢɬɟɬɧɨɝɨ ɩɟɪɟɪɢɜɚɧɧɹ. Ɂɜɿɞɫɢ ɿ ɫɥɨɜɨ ЧОЬЭОН (ɜɤɥɚɞɟɧɿ) ɜ ɧɚɡɜɿ ɩɪɢɫɬɪɨɸ. 

Ɍɚɤɨɠ ɜ ɦɿɤɪɨɤɨɧɬɪɨɥɟɪ ɜɛɭɞɨɜɚɧɿ ɫɩɟɰɿɚɥɶɧɿ ɩɪɢɫɬɪɨʀ, ɹɤɿ ɧɚɡɢɜɚɸɬɶɫɹ 
ɬɚɣɦɟɪɚɦɢ, ɹɤɿ ɜɦɿɸɬɶ ɝɟɧɟɪɭɜɚɬɢ ɩɟɪɟɪɢɜɚɧɧɹ ɪɚɡ ɜ ɡɚɞɚɧɢɣ ɿɧɬɟɪɜɚɥ ɱɚɫɭ. 
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Ɋɢɫɭɧɨɤ 1- ȼɢɡɧɚɱɟɧɧɹ ɡɚɬɪɢɦɤɢ ɩɟɪɟɪɢɜɚɧɧɹ 

 

Ɍɚɣɦɟɪɢ ɦɚɸɬɶ ɿɦɟɧɚ ⸱Iε1, ⸱Iε2, ⸱Iε3, ɿ ɬɚɤ ɞɚɥɿ. ɍ ɫɜɿɬɿ ⸰⸱ε32 ɿɫɧɭє ɩɪɢɧɚɣɦɧɿ 
ɞɟɜ'ɹɬɶ ɜɢɞɿɜ ɬɚɣɦɟɪɿɜ, ɡ ɹɤɢɯ ɨɫɧɨɜɧɢɦɢ ɜɢɞɚɦɢ є ЛКЬТМ, РОЧОЫКХ ЩЮЫЩШЬО ɿ КНЯКЧМОН. 

 

 
Ɋɢɫɭɧɨɤ 2 – ɉɿɞɬɪɢɦɤɚ ɜɤɥɚɞɟɧɢɯ ɩɟɪɟɪɢɜɚɧɶ 

 

ɇɚɣɜɚɠɥɢɜɿɲɨɸ ɮɭɧɤɰɿєɸ ɦɚɣɠɟ ɜɫɿɯ ɞɨɞɚɬɤɿɜ ɧɚ ɦɿɤɪɨɤɨɧɬɪɨɥɟɪɚɯ є 
ɨɛɱɢɫɥɟɧɧɹ ɡɚɬɪɢɦɨɤ ɱɚɫɭ ɜ ɩɪɨɝɪɚɦɿ. ȼ ɹɞɪɨ ɩɪɨɰɟɫɨɪɚ ⸰⸱ε32 ɜɛɭɞɨɜɚɧɢɣ 24-ɛɿɬɧɢɣ 
ɫɢɫɬɟɦɧɢɣ ɬɚɣɦɟɪ ⸰⸱K (ЬвЬЭОЦ ЭТЦОЫ, ⸰вЬ⸱ТМФ), ɹɤɢɣ ɪɚɯɭє ɜ ɡɜɨɪɨɬɧɨɦɭ ɧɚɩɪɹɦɤɭ ɜɿɞ 
ɡɚɜɚɧɬɚɠɟɧɨʀ ɜ ɬɚɣɦɟɪ ɜɟɥɢɱɢɧɢ ɞɨ ɧɭɥɹ. ɍ ɦɨɦɟɧɬ ɞɨɫɹɝɧɟɧɧɹ ɡɧɚɱɟɧɧɹ 0 ɥɿɱɢɥɶɧɢɤ 
ɚɜɬɨɦɚɬɢɱɧɨ ɧɚ ɧɚɫɬɭɩɧɨɦɭ ɬɚɤɬɨɜɨɦɭ ɩɟɪɟɩɚɞɿ ɩɟɪɟɡɚɜɚɧɬɚɠɭє ɫɚɦ ɫɟɛɟ ɡɧɚɱɟɧɧɹɦ ɡ 
ɪɟɝɿɫɬɪɚ ⸰⸱KИδЇAD, ɿ ɞɚɥɿ ɩɪɨɞɨɜɠɭє ɪɚɯɭɧɨɤ ɜɧɢɡ, ɜɪɚɯɨɜɭɸɱɢ ɤɨɠɟɧ ɿɦɩɭɥɶɫ ɬɚɤɬɭ, 
ɳɨ ɩɪɢɣɲɨɜ. Ʉɨɥɢ ɩɪɨɰɟɫɨɪ ɡɭɩɢɧɟɧɢɣ (СКХЭОН) ɞɥɹ ɧɚɥɚɝɨɞɠɟɧɧɹ, ɥɿɱɢɥɶɧɢɤ ɧɟ 
ɡɦɟɧɲɭєɬɶɫɹ. Ɍɚɣɦɟɪ ⸰вЬ⸱ТМФ ɫɩɟɰɿɚɥɶɧɨ ɩɪɢɡɧɚɱɟɧɢɣ ɞɥɹ ɨɩɟɪɚɰɿɣɧɢɯ ɫɢɫɬɟɦ 
ɪɟɚɥɶɧɨɝɨ ɱɚɫɭ (ЫОКХ-ЭТЦО ШЩОЫКЭТЧР ЬвЬЭОЦ, R⸱Ї⸰), ɚɥɟ ɦɨɠɟ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢɫɹ ɩɪɨɫɬɨ 
ɹɤ ɫɬɚɧɞɚɪɬɧɢɣ ɥɿɱɢɥɶɧɢɤ ɜɧɢɡ. Ȼɚɡɨɜɚ ɚɞɪɟɫɚ ɞɥɹ ɛɥɨɤɭ ɪɟɝɿɫɬɪɿɜ ⸰вЬ⸱ТМФ ɞɨɪɿɜɧɸє 
0бE000E010. Ʌɿɱɢɥɶɧɢɤ ⸰вЬ⸱ТМФ ɩɪɚɰɸє ɜɿɞ ɬɚɤɬɿɜ ɩɪɨɰɟɫɨɪɚ. əɤɳɨ ɬɚɤɬɨɜɢɣ ɫɢɝɧɚɥ 
ɡɭɩɢɧɟɧɢɣ ɜ ɪɟɠɢɦɿ ɡɧɢɠɟɧɨɝɨ ɟɧɟɪɝɨɫɩɨɠɢɜɚɧɧɹ, ɬɨ ɥɿɱɢɥɶɧɢɤ ⸰вЬ⸱ТМФ ɩɪɢɩɢɧɹє 
ɪɚɯɭɧɨɤ.  

ɇɢɠɱɟ ɧɚɜɟɞɟɧɨ ɤɨɞ, ɹɤɢɣ ɿɧɿɰɿɚɥɿɡɭє ⸰вЬ⸱ТМФ ɧɚɫɬɭɩɧɢɦ ɱɢɧɨɦ: 
 

void delay(int zd) 

{ 

SysTick ->VAL = 0; 

SysTick ->LOAD = zd*9000; 

SysTick ->CTRL |= (1<<0); 

while (!(SysTick ->CTRL & (1<<16))){} 

SysTick ->CTRL &=~ (1<<0); 

} 
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Ɍɚɤɢɦ ɱɢɧɨɦ, ɛɭɥɨ ɪɨɡɝɥɹɧɭɬɨ ɜɢɤɨɪɢɫɬɚɧɧɹ ɬɚɣɦɟɪɿɜ ɞɥɹ ɜɢɤɨɧɚɧɧɹ ɤɨɪɨɬɤɢɯ 
ɩɟɪɿɨɞɢɱɧɢɯ ɞɿɣ, ɩɨ ɜɿɞɧɨɲɟɧɧɸ ɞɨ ɨɫɧɨɜɧɨɝɨ ɰɢɤɥɭ ɩɪɨɝɪɚɦɢ. Ɍɚɣɦɟɪɢ ɦɨɠɭɬɶ 
ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɹɤ ɞɠɟɪɟɥɨ ɫɢɝɧɚɥɭ ɧɟ ɬɿɥɶɤɢ ɹɤ ТЧЭОЫЧКХ МХШМФ, ɚ ɣ ɿɧɲɿ ɬɚɣɦɟɪɢ ɹɤ 
ɡɨɜɧɿɲɧɿ ɞɠɟɪɟɥɚ. Ⱥ ɳɟ ɭ ɬɚɣɦɟɪɿɜ є ɪɟɠɢɦɢ ɪɨɛɨɬɢ, ɹɤɿ ɧɟ ɛɭɥɢ ɪɨɡɝɥɹɧɭɬɿ, ɡɨɤɪɟɦɚ 
input capture mШНО ɿ ШЮЭЩЮЭ МШЦЩКЫО ЦШНО. Ʉɪɿɦ ɬɨɝɨ, ɬɚɣɦɟɪɢ ɜ ⸰⸱ε32 ɦɚɸɬɶ 
ɫɩɟɰɿɚɥɶɧɿ ɪɟɠɢɦɢ ɞɥɹ ɱɢɬɚɧɧɹ ɪɨɬɨɪɧɢɯ ɟɧɤɨɞɟɪɿɜ ɿ ɞɚɬɱɢɤɿɜ ɏɨɥɥɚ. ɇɚɞɚɥɿ ɫɥɿɞ 
ɪɨɡɝɥɹɧɭɬɢ ɩɪɿɨɪɢɬɟɬɢ ɿ ɫɚɛɩɪɿɨɪɢɬɟɬɢ ɩɟɪɟɪɢɜɚɧɶ, ɹɤɿ ɦɨɠɧɚ ɡɦɿɧɸɜɚɬɢ ɞɢɧɚɦɿɱɧɨ 
ɩɿɞ ɱɚɫ ɪɨɛɨɬɢ ɩɪɨɲɢɜɤɢ. Ⱥ ɬɚɤɨɠ – ɦɨɠɥɢɜɿɫɬɶ ɬɢɦɱɚɫɨɜɨ ɜɿɞɤɥɸɱɚɬɢ (ɦɚɫɤɭɜɚɬɢ) 
ɩɟɪɟɪɢɜɚɧɧɹ. 
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COMPUTERS, ARTIFICIAL NEURAL NETWORKS AND ARTIFICIAL 

INTELLIGENCE IN FINE ARTS 
Zinchenko V.V., Sotnikova T., Associate Professor 

Volodymyr Dahl East Ukrainian National University 

The aim of this work is the applying computers (computational system), artificial 

neural networks (ANNs) and artificial intelligences (AIs) kinds of arts. 

Today there exist many various kinds of computer programs, software and AIs which 

can substitute human in many branches of life: from entertainment to microsurgery. Up to 

this day it was considered that the field of art is exclusive prerogative of humans. However, 

historically, some artists believe in mathematics as the true essence of the physical world and 

consider therefore fine arts as a part of this universe subordinated to the laws of maths. Those 

of them who used these laws, perspective and proportion golden ratio,algorithms etc,created 

masterpieces (e.g., Leonardo da Vinci or Anton von Webern).As computers use the 

mathematical principles for processing  information works of art can also be made by 

machines.  

Consider three technology of creating art by machines: computers (or computational 

systems), artificial neural networks and artificial intelligences. 

The program is use of the enormous database and takes into account the opinions of 

critics, is able to create and adjust result in its own style based on current trends.  

Artificial neural network (ANN)—mathematical model, as well as its software or 

hardware implementation, built on the principle of the organization and functioning of 

biological neural networks - networks of nerve cells of a living organism. Such systems 

"learn" (i.e. progressively improve performance on) tasks by considering examples, generally 

without task-specific programming. 

Computational system applies an evolutionary approach to piece of art, i.e., work of 

art are obtained by simulated evolution. These themes compete to better adapt to a proper 

fitness function, generally grounded on formal and aesthetic criteria. The system encodes 

each theme in a genome, and the entire population of music pieces undergoes mimicking a 

complexembryological development process dynamics. The system is fully autonomous: 

once programmed, it create without human intervention. 

There are programs and artificial neural networks (ANNs) that can not only process 

pictures, photos , but they also can create quite a new picture, or make a painting of any 

known style or their synthesis: computer program AARON (which was done  back in the 

1970s), deep dream generator ANN from Google, Bethge Lab ANN and many others.  

In music the place of a human is occupied by EMI (Emily Howell), OrchExtra 

programs, MorpheuS, Magenta, Aiva AIs,Melomics computational system (which includes 
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Melomics109 and Iamus computer clusters) and others that can do everything: from 

composing symphony up to soundtrack for famous films.  

Writing is represented by WordSmith (software article generator), Benjamin 2.0 AIs, 

Google poetry and novel makers etc. Although it should be noted that this sphere develops 

irregularly, on the one hand AIs  write quite good novels which even were in the final of 

some literature competitions but on other hand, quality of poems and scenarios written by 

them are not perfect.  

Thus, in the nearest future computers, perhaps, will be able to replace people even in 

such heuristic field as fine arts. It's just a matter of time.  
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ȺɉɉɊɈɄɋɂɆȺɐɂə ɋɌȿɉȿɇɕɏ ɎɍɇɄɐɂɃ ɉɊɂ ɉɈɆɈɓɂ ɊȺȾɂȺɅɖɇɈ 
ȻȺɁɂɋɇɈɃ ɋȿɌɂ GRNN ȼ MATLAB 

 ɋɚɦɨɣɥɨɜɚ ɀ.Ƚ., ɤ.ɬ.ɧ., ɞɨɰɟɧɬ, Ⱦɪɵɝɢɧɚ ȼ.ɋ. 

ȼɨɫɬɨɱɧɨɭɤɪɚɢɧɫɤɢɣ ɧɚɰɢɨɧɚɥɶɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ ɢɦ. ȼ. Ⱦɚɥɹ 

ɇɟɣɪɨɧɧɵɟ ɫɟɬɢ ɲɢɪɨɤɨ ɢɫɩɨɥɶɡɭɸɬɫɹ ɩɪɢ ɪɟɲɟɧɢɢ ɫɚɦɵɯ ɪɚɡɧɵɯ ɡɚɞɚɱ, ɝɞɟ 
ɨɛɵɱɧɵɟ ɚɥɝɨɪɢɬɦɢɱɟɫɤɢɟ ɪɟɲɟɧɢɹ ɨɤɚɡɵɜɚɸɬɫɹ ɧɟɷɮɮɟɤɬɢɜɧɵɦɢ ɢɥɢ 
ɧɟɜɨɡɦɨɠɧɵɦɢ. ɇɟɣɪɨɧɧɵɟ ɫɟɬɢ – ɭɧɢɜɟɪɫɚɥɶɧɵɟ ɚɩɩɪɨɤɫɢɦɢɪɭɸɳɢɟ ɭɫɬɪɨɣɫɬɜɚ ɢ 
ɦɨɝɭɬ ɫ ɥɸɛɨɣ ɬɨɱɧɨɫɬɶɸ ɢɦɢɬɢɪɨɜɚɬɶ ɥɸɛɨɣ ɧɟɩɪɟɪɵɜɧɵɣ ɚɜɬɨɦɚɬ. ɇɟɣɪɨɧɧɵɟ  ɫɟɬɢ 
GRNN (Generalized Regression Neural Network) ɩɪɟɞɧɚɡɧɚɱɟɧɵ  ɞɥɹ  ɪɟɲɟɧɢɹ  ɡɚɞɚɱ  
ɨɛɨɛɳɟɧɧɨɣ  ɪɟɝɪɟɫɫɢɢ,  ɚɧɚɥɢɡɚ ɜɪɟɦɟɧɧɵɯ ɪɹɞɨɜ ɢ ɚɩɩɪɨɤɫɢɦɚɰɢɢ ɮɭɧɤɰɢɣ. 
ɏɚɪɚɤɬɟɪɧɨɣ ɨɫɨɛɟɧɧɨɫɬɶɸ ɷɬɢɯ ɫɟɬɟɣ ɹɜɥɹɟɬɫɹ ɨɱɟɧɶ ɜɵɫɨɤɚɹ ɫɤɨɪɨɫɬɶ ɢɯ ɨɛɭɱɟɧɢɹ.  
  ɐɟɥɶɸ ɞɚɧɧɨɣ ɪɚɛɨɬɵ ɹɜɥɹɥɨɫɶ ɫɨɡɞɚɧɢɟ ɢ ɢɫɫɥɟɞɨɜɚɧɢɟ ɦɨɞɟɥɟɣ ɪɚɞɢɚɥɶɧɵɯ 
ɛɚɡɢɫɧɵɯ  ɫɟɬɟɣ GRNN ɫ  ɨɩɬɢɦɚɥɶɧɵɦ  ɤɨɥɢɱɟɫɬɜɨɦ  ɧɟɣɪɨɧɨɜ  ɜ  ɫɢɫɬɟɦɟ MATLAB 

7.0.1. ɞɥɹ ɚɩɩɪɨɤɫɢɦɚɰɢɢ ɫɬɟɩɟɧɧɵɯ ɮɭɧɤɰɢɣ Y=X
3
 ɢɥɢ Y=X

4
.  

Ⱦɥɹ  ɫɨɡɞɚɧɢɹ  ɧɟɣɪɨɧɧɨɣ  ɫɟɬɢ GRІІ ɩɪɟɞɧɚɡɧɚɱɟɧɚ  ɮɭɧɤɰɢɹ ЧОаРЫЧЧ. ȼ 
ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɢɫɩɨɥɶɡɨɜɚɥɚɫɶ ɢɬɟɪɚɰɢɨɧɧɚɹ ɩɪɨɰɟɞɭɪɚ ɫɨɡɞɚɧɢɹ ɧɟɣɪɨɧɧɨɣ ɫɟɬɢ. 
ȿɫɥɢ ɡɚɞɚɬɶ ɫɥɟɞɭɸɳɟɟ ɨɛɭɱɚɸɳɟɟ ɦɧɨɠɟɫɬɜɨ ɜɟɤɬɨɪɨɜ ɜɯɨɞɚ ɢ ɰɟɥɟɣ, ɬɨ ɦɨɠɧɨ 
ɩɨɫɬɪɨɢɬɶ ɫɟɬɶ GRІІ ɞɥɹ ɤɭɛɢɱɟɫɤɨɣ ɮɭɧɤɰɢɢ:  

P = [-1 -0,8 -0,6 -0,4 -0,2 0 0,2 0,4 0,6 0,8 1]; 

T = [-1 -0,51 -0,22 -0,06 -0,01 0 0,01 0,06 0,22 0,51 1]. 

Ʌɢɛɨ ɞɥɹ ɮɭɧɤɰɢɢ  Y=X
4
: 

 P = [-1 -0,8 -0,6 -0,4 -0,2 0 0,2 0,4 0,6 0,8 1]; 

T = [1 0,4096 0,1296 0,0256 0,0016 0 0,0016 0,0256 0,1296 0,4096 1]. 

ɉɪɢɦɟɦ ɡɧɚɱɟɧɢɟ ɩɚɪɚɦɟɬɪɚ ɜɥɢɹɧɢɹ ⸰PREAD ɞɥɹ ɤɭɛɢɱɟɫɤɨɣ ɮɭɧɤɰɢɢ 0,7, ɚ 
ɞɥɹ ɮɭɧɤɰɢɢ Y=X

4
 - ɪɚɜɧɵɦ 0,1, ɱɬɨɛɵ ɩɨɫɬɪɨɢɬɶ  ɚɩɩɪɨɤɫɢɦɢɪɭɸɳɭɸ  ɤɪɢɜɭɸ,  

ɛɥɢɡɤɭɸ  ɤ  ɡɚɞɚɧɧɵɦ  ɬɨɱɤɚɦ. 
  ɉɟɪɜɵɣ ɫɥɨɣ ɜ ɫɟɬɹɯ GRІІ ɧɢɱɟɦ ɧɟ ɨɬɥɢɱɚɟɬɫɹ ɨɬ ɩɟɪɜɨɝɨ ɫɥɨɹ ɜ ɪɚɞɢɚɥɶɧɵɯ 
ɫɟɬɹɯ. ɇɚɣɞɟɦ  ɤɨɥɢɱɟɫɬɜɨ  ɧɟɣɪɨɧɨɜ  ɜ  ɫɤɪɵɬɨɦ  ɫɥɨɟ  ɫ  ɩɨɦɨɳɶɸ  ɫɪɟɞɵ MATLAB:  

  clear, P = P = [-1 -0,8 -0,6 -0,4 -0,2 0 0,2 0,4 0,6 0,8 1]; T = [-1 -0,51 -0,22 -0,06 -0,01 

0 0,01 0,06 0,22 0,51 1]; 

net = newgrnn(P,T);   

net.layers{1}.size % ɑɢɫɥɨ ɧɟɣɪɨɧɨɜ ɜ ɫɤɪɵɬɨɦ ɫɥɨɟ    
ans =  

     11    

Ɉɛɟ  ɫɟɬɢ ɢɦɟɸɬ 11 ɧɟɣɪɨɧɨɜ ɜ ɫɤɪɵɬɨɦ ɫɥɨɟ.   
  ɋɮɨɪɦɢɪɨɜɚɧɧɵɟ ɫɟɬɢ GRІІ ɢɫɩɨɥɶɡɭɸɬ ɜɫɟɝɨ ɨɞɢɧɧɚɞɰɚɬɶ ɧɟɣɪɨɧɨɜ ɜ 
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ɫɤɪɵɬɨɦ ɫɥɨɟ ɢ ɜɟɫɶɦɚ ɭɫɩɟɲɧɨ ɪɟɲɚɸɬ ɡɚɞɚɱɭ ɚɩɩɪɨɤɫɢɦɚɰɢɢ ɢ ɷɤɫɬɪɚɩɨɥɹɰɢɢ  
ɧɟɥɢɧɟɣɧɨɣ  ɡɚɜɢɫɢɦɨɫɬɢ,  ɜɨɫɫɬɚɧɚɜɥɢɜɚɟɦɨɣ  ɩɨ  ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɦ ɬɨɱɤɚɦ. 

Ɋɟɡɭɥɶɬɚɬ ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɫɟɬɢ GRІІ ɞɥɹ ɞɢɚɩɚɡɨɧɚ ɡɧɚɱɟɧɢɣ ɚɪɝɭɦɟɧɬɚ 
ɤɭɛɢɱɟɫɤɨɣ ɮɭɧɤɰɢɢ ɩɨɤɚɡɚɧ ɧɚ ɪɢɫɭɧɤɟ 1, ɚ ɪɟɡɭɥɶɬɚɬ ɷɤɫɬɪɚɩɨɥɹɰɢɢ ɷɬɨɣ ɤɪɢɜɨɣ ɡɚ 
ɩɪɟɞɟɥɵ ɨɛɥɚɫɬɢ ɟɟ ɨɩɪɟɞɟɥɟɧɢɹ ɩɨɡɜɨɥɹɟɬ ɭɜɢɞɟɬɶ ɜɫɸ ɚɩɩɪɨɤɫɢɦɢɪɭɸɳɭɸ ɤɪɢɜɭɸ 
ɧɚ ɪɢɫɭɧɤɟ 2. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ɋɢɫɭɧɨɤ 1.                                                             Ɋɢɫɭɧɨɤ 2 

Ⱦɥɹ ɞɢɚɩɚɡɨɧɚ ɡɧɚɱɟɧɢɣ ɚɪɝɭɦɟɧɬɚ ɮɭɧɤɰɢɢ Y=X
4
  ɪɟɡɭɥɶɬɚɬ ɦɨɞɟɥɢɪɨɜɚɧɢɹ 

ɫɟɬɢ GRІІ ɩɨɤɚɡɚɧ ɧɚ ɪɢɫɭɧɤɟ 3, ɚ ɭɜɢɞɟɬɶ ɜɫɸ ɚɩɩɪɨɤɫɢɦɢɪɭɸɳɭɸ ɤɪɢɜɭɸ 
ɩɨɡɜɨɥɹɟɬ ɪɟɡɭɥɶɬɚɬ ɷɤɫɬɪɚɩɨɥɹɰɢɢ ɷɬɨɣ ɤɪɢɜɨɣ ɡɚ ɩɪɟɞɟɥɵ ɨɛɥɚɫɬɢ ɟɟ ɨɩɪɟɞɟɥɟɧɢɹ ɢ 
ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 4. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ɋɢɫɭɧɨɤ 3                                                    Ɋɢɫɭɧɨɤ 4 

 

ɇɟɞɨɫɬɚɬɤɨɦ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɫɟɬɢ GRІІ ɹɜɥɹɸɬɫɹ ɧɟɧɭɥɟɜɵɟ ɩɨɝɪɟɲɧɨɫɬɢ ɜ 
ɨɬɥɢɱɢɟ ɨɬ ɪɚɞɢɚɥɶɧɵɯ ɫɟɬɟɣ ɫ ɧɭɥɟɜɨɣ ɨɲɢɛɤɨɣ. Ⱦɨɫɬɨɢɧɫɬɜɨɦ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɫɟɬɢ 
GRІІ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨ ɫɤɨɪɨɫɬɶ ɨɛɭɱɟɧɢɹ ɫɟɬɢ ɨɱɟɧɶ ɜɵɫɨɤɚɹ, ɬɚɤ ɤɚɤ ɨɛɭɱɟɧɢɟ 
ɫɜɨɞɢɬɫɹ ɬɨɥɶɤɨ ɤ ɩɪɢɫɜɨɟɧɢɸ ɡɧɚɱɟɧɢɣ ɜɟɫɨɜ ɩɪɨɦɟɠɭɬɨɱɧɨɝɨ ɫɥɨɹ.  
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A MOBILE APPLICATION "HANDBOOK FOR THE CELEBRATION" 

Babaeva Maya Orazmuradovna, KN-16d 

Volodymyr Dahl East Ukrainian National University 

Introduction: You can enter the mobile application at any convenient time for the user and 

almost anywhere. It is available all the time, without breaks and days off. In addition, the 

presence of the application on the device saves users from wasting time associated with opening 

a browser and finding the right site. 

The application provides the user with the easiest way to view options for various gifts, tips 

or horoscope information. The user can be informed about different gifts for any type of holiday. 

Goal: View options for various gifts, tips or horoscope information for various types of 

holidays in one mobile application. 

A brief description in this project: Creating a mobile application "Handbook for 

Celebration" for any user, containing information about different gifts for any type of holiday, 

tips and information on the horoscope. 

The application describes the following functions: 

1. Flower 

2. Jewelry 

3. Toys 

4. For Parents  

5. Information 

 6. Advice 

Clicking on each function opens a pop-up menu that displays category information. 

The Information section contains brief information for each section. 

In the "Advice" - contains a brief description for each category 

Project goal: the mobile application contains information about different products for each 

category 

                             
Advantage of the application: information, selection of the best gifts about different types of 

recreation in one mobile application, convenient interface, free application, lack of 

advertising, the ability to view information by category 

To create the project, Android Studio software was used. 

Conclusions: Based on the created application, different versions for different software 

application products were considered. In the future, it is planned to develop a multilingual 

interface. 
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ɋɈȿȾɂɇȿɇɂə ɋɈ ɋɌɊɍɄɌɍɊɈɃ ɉȿɊɈȼɋɄɂɌȺ ɄȺɄ ɌȼȿɊȾɈɌȿɅɖɇɕȿ 
ɈɄɋɂȾɇɕȿ ɎɈɌɈɅɘɆɂɇɈɎɈɊɕ ȾɅə ɗɇȿɊȽɈɋȻȿɊȿȽȺɘɓɂɏ 

ɂɋɌɈɑɇɂɄɈȼ Ɉɋȼȿɓȿɇɂə 

Ʉɚɧɞɢɞɚɬɨɜɚ ɂ.ɇ. ɤ.ɯ.ɧ. 
ɍɈ «Ȼɟɥɨɪɭɫɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ» 

ɋɨɟɞɢɧɟɧɢɹ ɫɨ ɫɬɪɭɤɬɭɪɨɣ ɩɟɪɨɜɫɤɢɬɚ ɹɜɥɹɸɬɫɹ ɩɟɪɫɩɟɤɬɢɜɧɵɦɢ ɞɥɹ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ ɤɚɱɟɫɬɜɟ ɷɮɮɟɤɬɢɜɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɜ ɪɚɡɥɢɱɧɵɯ ɨɛɥɚɫɬɹɯ ɬɟɯɧɢɤɢ, 
ɬɚɤ ɤɚɤ ɨɛɥɚɞɚɸɬ ɜɵɫɨɤɨɣ ɯɢɦɢɱɟɫɤɨɣ ɢ ɬɟɪɦɢɱɟɫɤɨɣ ɫɬɚɛɢɥɶɧɨɫɬɶɸ, ɭɫɬɨɣɱɢɜɵ ɜɨ 
ɜɥɚɠɧɨɣ ɚɬɦɨɫɮɟɪɟ, ɬɟɯɧɨɥɨɝɢɱɧɵ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟ (ɦɨɝɭɬ ɛɵɬɶ ɩɨɥɭɱɟɧɵ ɤɚɤ 
ɤɥɚɫɫɢɱɟɫɤɢɦ ɦɟɬɨɞɨɦ ɬɜɟɪɞɨɮɚɡɧɵɯ ɪɟɚɤɰɢɣ, ɬɚɤ ɢ ɛɨɥɟɟ «ɡɟɥɟɧɵɦ» ɡɨɥɶ-ɝɟɥɶ 
ɦɟɬɨɞɨɦ) ɢ ɨɛɥɚɞɚɸɬ ɫɩɟɤɬɪɨɦ ɩɪɢɦɟɱɚɬɟɥɶɧɵɯ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ, ɤɚɤ 
ɦɚɝɧɢɬɧɵɯ, ɬɚɤ ɢ ɨɩɬɢɱɟɫɤɢɯ. Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɦ ɩɥɸɫɨɦ ɜɵɲɟɭɩɨɦɹɧɭɬɵɯ 
ɫɨɟɞɢɧɟɧɢɣ ɹɜɥɹɟɬɫɹ ɬɨɬ ɮɚɤɬ, ɱɬɨ ɜ ɪɹɞɭ LaInO3-RInO3 (ɝɞɟ R – ɪɟɞɤɨɡɟɦɟɥɶɧɵɣ 
ɷɥɟɦɟɧɬ: Pr, Nd, Sm) ɭɫɬɚɧɨɜɥɟɧɨ ɨɛɪɚɡɨɜɚɧɢɟ ɧɟɩɪɟɪɵɜɧɨɝɨ ɪɹɞɚ ɬɜɟɪɞɵɯ 
ɪɚɫɬɜɨɪɨɜ Д1Ж, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɩɥɚɜɧɨ ɢɡɦɟɧɹɬɶ ɤɥɸɱɟɜɨɟ ɫɜɨɣɫɬɜɨ, ɚ ɧɟ ɞɢɫɤɪɟɬɧɨ.  

Ɉɞɧɢɦ ɢɡ ɩɟɪɫɩɟɤɬɢɜɧɵɯ ɧɚɩɪɚɜɥɟɧɢɣ ɢɫɩɨɥɶɡɨɜɚɧɢɣ ɦɚɬɟɪɢɚɥɨɜ ɧɚ ɨɫɧɨɜɟ 
ɢɧɞɚɬɚ ɥɚɧɬɚɧɚ ɫɨ ɫɬɪɭɤɬɭɪɨɣ ɩɟɪɨɜɫɤɢɬɚ ɹɜɥɹɟɬɫɹ ɢɡɝɨɬɨɜɥɟɧɢɟ ɥɸɦɢɧɨɮɨɪɧɵɯ 
ɫɜɟɬɨɞɢɨɞɨɜ ɛɟɥɨɝɨ ɫɜɟɬɚ, ɚ ɬɚɤɠɟ ɥɸɦɢɧɨɮɨɪɧɵɯ ɮɢɥɚɦɟɧɬɧɵɯ ɥɚɦɩ, ɱɬɨ 
ɨɛɭɫɥɨɜɢɥɨ ɩɨɜɵɲɟɧɧɵɣ ɢɧɬɟɪɟɫ ɤ ɢɯ ɢɡɭɱɟɧɢɸ ɜ ɩɨɫɥɟɞɧɢɟ ɝɨɞɵ Д2–5]. 

ɋɜɟɬɨɞɢɨɞɵ ɢ ɮɢɥɚɦɟɧɬɧɵɟ ɥɚɦɩɵ ɫɚɦɢ ɩɨ ɫɟɛɟ ɹɜɥɹɸɬɫɹ 
ɷɧɟɪɝɨɫɛɟɪɟɝɚɸɳɢɦɢ ɢɫɬɨɱɧɢɤɚɦɢ ɨɫɜɟɳɟɧɢɹ ɜ ɫɪɚɜɧɟɧɢɢ ɫ ɥɚɦɩɚɦɢ ɧɚɤɚɥɢɜɚɧɢɹ, 
ɨɞɧɚɤɨ ɷɮɮɟɤɬɢɜɧɚɹ ɫɟɧɫɢɛɢɥɢɡɚɰɢɹ ɢɡɥɭɱɚɸɳɢɯ ɢɨɧɨɜ ɩɨɡɜɨɥɢɬ ɟɳɟ ɛɨɥɶɲɟ 
ɭɜɟɥɢɱɢɬɶ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɢɡɥɭɱɟɧɢɹ, ɚ ɫɥɟɞɨɜɚɬɟɥɶɧɨ ɢ ɫɧɢɡɢɬɶ ɡɚɬɪɚɬɵ ɧɚ 
ɨɫɜɟɳɟɧɢɟ. 

ɇɚɦɢ ɛɵɥɨ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ ɢɡɭɱɟɧɨ ɜɥɢɹɧɢɟ ɪɹɞɚ ɢɨɧɨɜ ɧɚ ɷɮɮɟɤɬɢɜɧɨɫɬɶ  

ɮɨɬɨɥɸɦɢɧɟɫɰɟɧɰɢɢ ɪɟɞɤɨɡɟɦɟɥɶɧɵɯ ɢɨɧɨɜ ɜ ɢɧɞɚɬɚɯ ɥɚɧɬɚɧɚ ɫɨ ɫɬɪɭɤɬɭɪɨɣ 
ɩɟɪɨɜɫɤɢɬɚ ɢ ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɜɜɟɞɟɧɢɟ ɢɨɧɨɜ ɯɪɨɦɚ Cr

3+
 ɩɨɡɜɨɥɹɟɬ ɭɜɟɥɢɱɢɬɶ 

ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɥɸɦɢɧɟɫɰɟɧɰɢɢ ɢɨɧɚ ɩɪɚɡɟɨɞɢɦɚ ɜ ɫɢɧɬɟɡɢɪɨɜɚɧɧɨɦ ɧɚɦɢ 
ɬɜɟɪɞɨɬɟɥɶɧɨɦ ɨɤɫɢɞɧɨɦ ɮɨɬɨɥɸɦɢɧɨɮɨɪɟ ɫɨ ɫɬɪɭɤɬɭɪɨɣ ɩɟɪɨɜɫɤɢɬɚ LaInO3@Pr

3+
, 

ɢɡɥɭɱɚɸɳɟɦ ɜ ɤɪɚɫɧɨɣ ɢ ɡɟɥɟɧɨɣ ɨɛɪɚɫɬɢ ɜɢɞɢɦɨɝɨ ɫɜɟɬɚ ɧɚ 34-89% Д6Ж, ɚ ɜ 
ɮɨɬɨɥɸɦɢɧɨɮɨɪɟ LaInO3@Nd

3+
 ɬɚɤɠɟ ɫɨ ɫɬɪɭɤɬɭɪɨɣ ɩɟɪɨɜɫɤɢɬɚ, ɢɡɥɭɱɚɸɳɟɦ ɜ ɂɄ 

ɢ ɜɢɞɢɦɨɣ ɤɪɚɫɧɨɣ ɨɛɥɚɫɬɢ, – ɧɚ 44-77% Д7Ж, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɢɨɧ Cr
3+ 

ɤɚɤ ɷɮɮɟɤɬɢɜɧɵɯ ɫɟɧɫɢɛɢɥɢɡɚɬɨɪ ɮɨɬɨɥɸɦɢɧɟɫɰɟɧɰɢɢ ɜ ɜɵɲɟɨɩɢɫɚɧɧɵɯ 
ɫɨɟɞɢɧɟɧɢɹɯ. Ɉɞɧɨɮɚɡɧɵɟ ɩɨɥɢɤɪɢɫɬɚɥɥɢɱɟɫɤɢɟ ɨɛɪɚɡɰɵ ɥɸɦɢɧɨɮɨɪɨɜ 
ɫɢɧɬɟɡɢɪɨɜɚɥɢ ɢɡ ɨɤɫɢɞɨɜ ɞɜɭɫɬɚɞɢɣɧɵɦ ɤɟɪɚɦɢɱɟɫɤɢɦ ɦɟɬɨɞɨɦ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 
ɨɛɠɢɝɚ 1473-1523 Ʉ. ɂɡɦɟɪɟɧɢɹ ɫɩɟɤɬɪɨɜ ɥɸɦɢɧɟɫɰɟɧɰɢɢ ɢ ɫɩɟɤɬɪɨɜ ɜɨɡɛɭɠɞɟɧɢɹ 
ɥɸɦɢɧɟɫɰɟɧɰɢɢ ɩɪɨɜɨɞɢɥɢɫɶ ɧɚ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɦ ɫɩɟɤɬɪɨɮɥɭɨɪɢɦɟɬɪɟ ɋȾɅ-2, 

ɫɨɫɬɨɹɳɟɦ ɢɡ ɫɜɟɬɨɫɢɥɶɧɨɝɨ ɦɨɧɨɯɪɨɦɚɬɨɪɚ ɜɨɡɛɭɠɞɟɧɢɹ ɆȾɊ-12 ɢ ɦɨɧɨɯɪɨɦɚɬɨɪɚ 
ɪɟɝɢɫɬɪɚɰɢɢ ɆȾɊ-23 ɜ ɂɧɫɬɢɬɭɬɟ ɮɢɡɢɤɢ ɢɦ Ȼ.ɂ. ɋɬɟɩɚɧɨɜɚ ɇȺɇ Ȼɟɥɚɪɭɫɢ. 
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ɊȺȻɈɌȺ ɌɊȿɏɎȺɁɇɈȽɈ ȺɋɂɇɏɊɈɇɇɈȽɈ ɗɅȿɄɌɊɈȾȼɂȽȺɌȿɅə ɋ 
ɄɈɊɈɌɄɈɁȺɆɄɇɍɌɕɆ ɊɈɌɈɊɈɆ ȼ ȺȼɌɈɄɈɅȿȻȺɌȿɅɖɇɈɆ ɊȿɀɂɆȿ 

Ɋɭɞɱɟɧɤɨ ɘ.Ⱥ. ɤ.ɬ.ɧ., ɞɨɰ. 
ɍɱɪɟɠɞɟɧɢɟ ɨɛɪɚɡɨɜɚɧɢɹ «Ƚɨɦɟɥɶɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ  

ɢɦɟɧɢ ɉ. Ɉ. ɋɭɯɨɝɨ», Ɋɟɫɩɭɛɥɢɤɚ Ȼɟɥɚɪɭɫɶ 

ɗɮɮɟɤɬɢɜɧɨɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɛɟɡɪɟɞɭɤɬɨɪɧɨɝɨ ɷɥɟɤɬɪɨɩɪɢɜɨɞɚ ɜɨɡɜɪɚɬɧɨ-

ɜɪɚɳɚɬɟɥɶɧɨɝɨ (ɤɨɥɟɛɚɬɟɥɶɧɨɝɨ) ɞɜɢɠɟɧɢɹ ɫ ɦɹɝɤɢɦ ɪɟɜɟɪɫɨɦ ɨɛɭɫɥɨɜɥɟɧɚ ɬɟɦ, ɱɬɨ ɨɧ 
ɩɨɡɜɨɥɹɟɬ ɧɟ ɬɨɥɶɤɨ ɭɦɟɧɶɲɢɬɶ ɦɟɬɚɥɥɨɟɦɤɨɫɬɶ ɢ ɢɫɤɥɸɱɢɬɶ ɷɥɟɤɬɪɨɦɟɯɚɧɢɱɟɫɤɢɟ 
ɭɞɚɪɵ ɜ ɪɚɛɨɱɟɣ ɦɚɲɢɧɟ, ɧɨ ɢ ɨɛɥɟɝɱɢɬɶ ɢɧɬɟɝɪɚɰɢɸ ɩɪɢɜɨɞɚ ɫ ɪɚɛɨɱɢɦ 
ɢɧɫɬɪɭɦɟɧɬɨɦ, ɩɨɜɵɫɢɬɶ ɞɢɧɚɦɢɱɟɫɤɢɟ ɢ ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ, ɚ ɡɧɚɱɢɬ, ɜ ɰɟɥɨɦ 
ɩɨɜɵɫɢɬɶ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɪɚɛɨɱɟɣ ɦɚɲɢɧɵ ɢ ɤɚɱɟɫɬɜɨ ɜɵɩɭɫɤɚɟɦɨɣ ɩɪɨɞɭɤɰɢɢ. 

ɉɨɞɨɛɧɵɣ ɪɟɠɢɦ ɦɨɠɟɬ ɜɨɡɧɢɤɧɭɬɶ ɢ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɬɪɟɯɮɚɡɧɨɝɨ 
ɚɫɢɧɯɪɨɧɧɨɝɨ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ, ɱɬɨ ɛɵɥɨ ɩɨɤɚɡɚɧɨ, ɧɚɩɪɢɦɟɪ, ɜ ɪɚɛɨɬɚɯ Д1, 2Ж. ȼ ɬɨ ɠɟ 
ɜɪɟɦɹ ɚɜɬɨɤɨɥɟɛɚɬɟɥɶɧɵɣ ɪɟɠɢɦ ɪɚɛɨɬɵ ɚɫɢɧɯɪɨɧɧɨɝɨ ɞɜɢɝɚɬɟɥɹ ɫɥɚɛɨ ɢɡɭɱɟɧ, ɜ 
ɨɛɳɟɢɡɜɟɫɬɧɵɯ ɥɢɬɟɪɚɬɭɪɧɵɯ ɢɫɬɨɱɧɢɤɚɯ ɩɨ ɬɟɨɪɢɢ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɦɚɲɢɧ ɢ ɬɟɨɪɢɢ 
ɷɥɟɤɬɪɨɩɪɢɜɨɞɚ, ɧɚɩɪɢɦɟɪ Д3, 4Ж ɢ ɞɪ., ɧɟɬ ɭɩɨɦɢɧɚɧɢɣ ɨ ɞɚɧɧɨɦ ɪɟɠɢɦɟ ɪɚɛɨɬɵ.  

ɐɟɥɶɸ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɟ ɢɫɫɥɟɞɨɜɚɧɢɟ ɪɚɛɨɬɵ ɬɪɟɯɮɚɡɧɨɝɨ 
ɚɫɢɧɯɪɨɧɧɨɝɨ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ ɫ ɤɨɪɨɬɤɨɡɚɦɤɧɭɬɵɦ ɪɨɬɨɪɨɦ ɜ ɚɜɬɨɤɨɥɟɛɚɬɟɥɶɧɨɦ 
ɪɟɠɢɦɟ. 

Ⱦɥɹ ɷɬɨɝɨ ɛɵɥ ɢɡɝɨɬɨɜɥɟɧ ɢɫɩɵɬɚɬɟɥɶɧɵɣ ɫɬɟɧ, ɨɩɢɫɚɧɢɟ ɢ ɬɟɯɧɢɱɟɫɤɢɟ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɨɬɨɪɨɝɨ ɛɵɥɨ ɩɪɢɜɟɞɟɧɵ ɜ ɪɚɛɨɬɟ Д5Ж. 

Ⱦɥɹ ɪɚɛɨɬɵ ɜ ɚɜɬɨɤɨɥɟɛɚɬɟɥɶɧɨɦ ɪɟɠɢɦɟ ɞɜɢɝɚɬɟɥɶ ɩɨɞɤɥɸɱɚɥɢ ɤ ɫɟɬɢ ɩɨ ɨɞɧɨɣ 
ɢɡ ɫɯɟɦ ɨɞɧɨɮɚɡɧɨɝɨ ɜɤɥɸɱɟɧɢɹ Д6Ж. ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɦɟɯɚɧɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ 
ɚɫɢɧɯɪɨɧɧɨɝɨ ɞɜɢɝɚɬɟɥɹ ɩɨɥɭɱɚɟɬɫɹ Г-ɨɛɪɚɡɧɨɣ, ɫɢɦɦɟɬɪɢɱɧɨɣ ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɚɱɚɥɚ 
ɤɨɨɪɞɢɧɚɬ. ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ ɛɵɥɢ ɢɫɫɥɟɞɨɜɚɧɵ ɜɨɡɦɨɠɧɵɟ ɫɯɟɦɵ ɜɤɥɸɱɟɧɢɹ 
ɞɜɢɝɚɬɟɥɹ ɢ ɜɵɛɪɚɧɚ ɨɩɬɢɦɚɥɶɧɚɹ (ɪɢɫ. 1). 

ɉɪɢ ɞɚɧɧɨɣ ɫɯɟɦɟ ɜɤɥɸɱɟɧɢɹ ɩɨɬɟɪɢ ɦɨɳɧɨɫɬɢ ɜ ɞɜɢɝɚɬɟɥɟ ɧɚɢɦɟɧɶɲɢɟ, 
ɫɤɨɪɨɫɬɶ ɜɪɚɳɟɧɢɹ ɜɚɥɚ ɞɜɢɝɚɬɟɥɹ ɩɪɢ ɪɚɛɨɬɟ ɨɬ ɨɞɧɨɮɚɡɧɨɣ ɫɟɬɢ ɧɚɢɛɨɥɶɲɚɹ, 
ɜɨɡɦɨɠɧɵɣ ɞɢɚɩɚɡɨɧ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɧɚɩɪɹɠɟɧɢɹ, ɞɥɹ ɢɡɦɟɧɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ 
ɤɨɥɟɛɚɬɟɥɶɧɨɝɨ ɞɜɢɠɟɧɢɹ, ɬɚɤɠɟ ɧɚɢɛɨɥɶɲɢɣ.  

Ɂɚɩɭɫɤ ɚɫɢɧɯɪɨɧɧɨɝɨ ɞɜɢɝɚɬɟɥɹ ɜ ɚɜɬɨɤɨɥɟɛɚɬɟɥɶɧɵɣ ɪɟɠɢɦ ɨɫɭɳɟɫɬɜɥɹɥɢ 
ɫɩɨɫɨɛɨɦ, ɨɩɢɫɚɧɧɵɦ ɜ ɪɚɛɨɬɟ Д7Ж.  

ȼ ɯɨɞɟ ɩɪɨɜɟɞɟɧɢɹ ɢɫɩɵɬɚɧɢɣ ɚɫɢɧɯɪɨɧɧɨɝɨ ɞɜɢɝɚɬɟɥɹ ɢɡɦɟɧɹɥɢ ɧɚɩɪɹɠɟɧɢɟ 
ɩɢɬɚɧɢɹ, ɚ ɬɚɤɠɟ ɫɭɦɦɚɪɧɭɸ ɠɟɫɬɤɨɫɬɶ ɚɜɬɨɤɨɥɟɛɚɬɟɥɶɧɨɣ ɫɢɫɬɟɦɵ, ɡɚ ɫɱɟɬ ɢɡɦɟɧɟɧɢɹ 
ɤɨɥɢɱɟɫɬɜɚ ɩɪɭɠɢɧ. ɉɪɢ ɷɬɨɦ ɤɨɧɬɪɨɥɢɪɨɜɚɥɢ ɢɡɦɟɧɟɧɢɟ ɩɚɪɚɦɟɬɪɨɜ ɤɨɥɟɛɚɬɟɥɶɧɨɝɨ 
ɞɜɢɠɟɧɢɹ (ɚɦɩɥɢɬɭɞɭ ɢ ɱɚɫɬɨɬɭ ɤɨɥɟɛɚɧɢɣ), ɚ ɬɚɤɠɟ ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
ɞɜɢɝɚɬɟɥɹ (ɩɨɬɪɟɛɥɹɟɦɭɸ ɢɡ ɫɟɬɢ ɚɤɬɢɜɧɭɸ ɦɨɳɧɨɫɬɶ, ɄɉȾ, ɡɧɚɱɟɧɢɟ ɫɢɥɵ ɬɨɤɚ ɢ ɬ.ɞ.). 



ɋɟɤɰɿɹ 5: ȿɥɟɤɬɪɨɟɧɟɪɝɟɬɢɤɚ, ɜɢɦɿɪɸɜɚɥɶɧɚ ɬɟɯɧɿɤɚ ɬɚ ɤɨɦɩ’ɸɬɟɪɧɚ ɿɧɠɟɧɟɪɿɹ 
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Ɋɢɫ. 1. ɋɯɟɦɚ ɜɤɥɸɱɟɧɢɹ ɚɫɢɧɯɪɨɧɧɨɝɨ ɞɜɢɝɚɬɟɥɹ ɞɥɹ ɪɚɛɨɬɵ ɜ ɚɜɬɨɤɨɥɟɛɚɬɟɥɶɧɨɦ 

ɪɟɠɢɦɟ 

 

ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɩɪɨɜɟɞɟɧɧɵɯ ɢɡɦɟɪɟɧɢɣ ɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɪɚɫɱɟɬɨɜ ɛɵɥɢ ɫɞɟɥɚɧɵ 
ɫɥɟɞɭɸɳɢɟ ɜɵɜɨɞɵ. 

1. ɑɚɫɬɨɬɚ ɤɨɥɟɛɚɧɢɣ ɧɟ ɡɚɜɢɫɢɬ ɨɬ ɢɡɦɟɧɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɩɢɬɚɧɢɹ ɞɜɢɝɚɬɟɥɹ. 
2. ɑɚɫɬɨɬɚ ɤɨɥɟɛɚɧɢɣ ɜɚɥɚ ɞɜɢɝɚɬɟɥɹ ɡɚɜɢɫɢɬ ɨɬ ɤɨɥɢɱɟɫɬɜɚ ɩɪɭɠɢɧ ɩɪɢɫɨɟɞɢɧɟɧɧɵɯ 

ɤ ɜɚɥɭ, ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɫɭɦɦɚɪɧɨɣ ɠɟɫɬɤɨɫɬɢ ɩɪɭɠɢɧ ɱɚɫɬɨɬɚ ɤɨɥɟɛɚɧɢɣ ɭɜɟɥɢɱɢɜɚɟɬɫɹ. 
3. Ⱥɦɩɥɢɬɭɞɚ ɤɨɥɟɛɚɧɢɣ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɫ ɪɨɫɬɨɦ ɧɚɩɪɹɠɟɧɢɹ ɩɢɬɚɧɢɹ ɞɜɢɝɚɬɟɥɹ. 
4. ɋ ɭɜɟɥɢɱɟɧɢɟɦ ɤɨɥɢɱɟɫɬɜɚ ɩɪɭɠɢɧ ɩɪɢɤɪɟɩɥɟɧɧɵɯ ɤ ɜɚɥɭ ɞɜɢɝɚɬɟɥɹ ɚɦɩɥɢɬɭɞɚ 

ɤɨɥɟɛɚɧɢɣ ɜɚɥɚ ɭɦɟɧɶɲɚɟɬɫɹ. 
5. ɑɚɫɬɨɬɚ ɢ ɚɦɩɥɢɬɭɞɚ ɤɨɥɟɛɚɧɢɣ ɡɚɜɢɫɹɬ ɨɬ ɫɯɟɦɵ ɩɨɞɤɥɸɱɟɧɢɹ ɬɪɟɯɮɚɡɧɨɝɨ 

ɚɫɢɧɯɪɨɧɧɨɝɨ ɞɜɢɝɚɬɟɥɹ ɤ ɨɞɧɨɮɚɡɧɨɣ ɫɟɬɢ. 
6. ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɯɟɦɵ ɩɨɞɤɥɸɱɟɧɢɹ ɬɪɟɯɮɚɡɧɨɝɨ ɚɫɢɧɯɪɨɧɧɨɝɨ ɞɜɢɝɚɬɟɥɹ ɤ 

ɨɞɧɨɮɚɡɧɨɣ ɫɟɬɢ ɞɜɢɝɚɬɟɥɶ ɜ ɚɜɬɨɤɨɥɟɛɚɬɟɥɶɧɨɦ ɪɟɠɢɦɟ ɦɨɠɟɬ ɪɚɛɨɬɚɬɶ ɤɚɤ ɧɚ 
ɧɟɭɫɬɨɣɱɢɜɨɣ ɱɚɫɬɢ ɦɟɯɚɧɢɱɟɫɤɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ, ɬɚɤ ɢ ɫ «ɡɚɛɟɝɚɧɢɟɦ» ɪɚɛɨɱɟɣ ɬɨɱɤɢ ɜ 
ɝɟɧɟɪɚɬɨɪɧɵɣ ɪɟɠɢɦ. 

7. Ⱦɜɢɝɚɬɟɥɶ ɩɨɬɪɟɛɥɹɟɬ ɢɡ ɫɟɬɢ ɡɧɚɱɢɬɟɥɶɧɨ ɦɟɧɶɲɟ ɦɨɳɧɨɫɬɢ, ɱɟɦ ɷɬɨ ɬɪɟɛɭɟɬɫɹ 
ɞɥɹ ɪɚɫɬɹɠɟɧɢɹ ɩɪɭɠɢɧ. ɗɬɨ ɝɨɜɨɪɢɬ ɨ ɬɨɦ, ɱɬɨ ɞɜɢɝɚɬɟɥɶ ɜ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ 
ɚɜɬɨɤɨɥɟɛɚɬɟɥɶɧɨɣ ɫɢɫɬɟɦɟ ɫɥɭɠɢɬ ɬɨɥɶɤɨ ɞɥɹ ɤɨɦɩɟɧɫɚɰɢɢ ɩɨɬɟɪɶ ɦɨɳɧɨɫɬɢ. 
ȼɨɡɜɪɚɬɧɨ-ɩɨɫɬɭɩɚɬɟɥɶɧɨɟ (ɜɨɡɜɪɚɬɧɨ-ɜɪɚɳɚɬɟɥɶɧɨɣ) ɞɜɢɠɟɧɢɟ ɩɪɨɢɫɯɨɞɢɬ ɡɚ ɫɱɟɬ 
ɫɨɡɞɚɧɢɹ ɦɟɯɚɧɢɱɟɫɤɨɝɨ ɤɨɥɟɛɚɬɟɥɶɧɨɝɨ ɤɨɧɬɭɪɚ «ɦɚɫɫɚ - ɭɩɪɭɝɨɫɬɶ» ɢ ɫɨɨɛɳɟɧɢɹ 
ɞɚɧɧɨɣ ɫɢɫɬɟɦɟ ɧɚɱɚɥɶɧɨɣ ɷɧɟɪɝɢɢ – ɤɢɧɟɬɢɱɟɫɤɨɣ, ɜ ɜɢɞɟ ɧɚɱɚɥɶɧɨɣ ɫɤɨɪɨɫɬɢ ɜɪɚɳɟɧɢɹ 
ɜɚɥɚ ɞɜɢɝɚɬɟɥɹ (ɩɪɨɜɟɪɧɭɥɢ ɜɚɥ) ɢɥɢ ɩɨɬɟɧɰɢɚɥɶɧɨɣ, ɜ ɜɢɞɟ ɧɚɱɚɥɶɧɨɝɨ ɪɚɫɬɹɠɟɧɢɹ 
ɩɪɭɠɢɧɵ. 

8. Ⱦɥɹ ɪɚɛɨɬɵ ɜ ɚɜɬɨɤɨɥɟɛɚɬɟɥɶɧɨɦ ɪɟɠɢɦɟ ɥɭɱɲɟ ɩɨɞɯɨɞɹɬ ɚɫɢɧɯɪɨɧɧɵɟ 
ɞɜɢɝɚɬɟɥɢ ɫ ɜɵɫɨɤɢɦɢ ɡɧɚɱɟɧɢɹɦɢ ɤɪɢɬɢɱɟɫɤɨɝɨ ɦɨɦɟɧɬɚ ɢ ɫɤɨɥɶɠɟɧɢɹ, ɢ ɦɚɥɵɦ 
ɡɧɚɱɟɧɢɟɦ ɩɭɫɤɨɜɨɝɨ ɦɨɦɟɧɬɚ. 

Ʌɢɬɟɪɚɬɭɪɚ 

1. Ⱥɧɬɢɩɟɧɤɨ, ȼ.ɂ. ɂɫɫɥɟɞɨɜɚɧɢɟ ɚɫɢɧɯɪɨɧɧɨɝɨ ɞɜɢɝɚɬɟɥɹ ɜ ɚɜɬɨɤɨɥɟɛɚɬɟɥɶɧɨɦ ɪɟɠɢɦɟ / 
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ɩɟɪɢɨɞɢɱɟɫɤɨɝɨ ɞɜɢɠɟɧɢɹ / ɘ.Ⱥ. Ɋɭɞɱɟɧɤɨ, Ⱥ.ȼ. Ʉɨɡɥɨɜ, Ⱥ.Ⱥ. Ɍɨɥɫɬɟɧɤɨɜ // ȼɟɫɬɧɢɤ 
Ȼɟɥɨɪɭɫɫɤɨ-Ɋɨɫɫɢɣɫɤɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬɚ – 2011. – №4. – ɫ.129-137. 

3. ȼɨɥɶɞɟɤ, Ⱥ.ɂ. ɗɥɟɤɬɪɢɱɟɫɤɢɟ ɦɚɲɢɧɵ. Ɇɚɲɢɧɵ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ: ɍɱɟɛɧɢɤ ɞɥɹ ɜɭɡɨɜ 
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ɋɚɧɞɥɟɪ. – Ɇ.: ɗɧɟɪɝɨɢɡɞɚɬ, 1981. – 576 ɫ. 
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– № 1. – ɋ. 82–89. 

 

ɗɎɎȿɄɌɂȼɇɈɋɌɖ ɉɊɂɆȿɇȿɇɂə ɋɈɅɇȿɑɇɕɏ ɂ 
ȼȿɌɊɈɗɇȿɊȽȿɌɂɑȿɋɄɂɏ ɍɋɌȺɇɈȼɈɄ ɇȺ ɌȿɊɊɂɌɈɊɂɂ ɊȿɋɉɍȻɅɂɄɂ 

ȻȿɅȺɊɍɋɖ 

Ɏɟɫɶɤɨɜ Ⱦ.ɉ. ɦɚɝɢɫɬɪɚɧɬ 

Ƚɨɦɟɥɶɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ ɢɦɟɧɢ ɉ.Ɉ. ɋɭɯɨɝɨ 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɜ Ɋɟɫɩɭɛɥɢɤɟ Ȼɟɥɚɪɭɫɶ, ɧɟɫɦɨɬɪɹ ɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɚɬɨɦɧɨɣ 
ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ, ɚɤɬɢɜɧɨ ɜɜɨɞɹɬɫɹ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ ɧɟɬɪɚɞɢɰɢɨɧɧɵɟ ɜɨɡɨɛɧɨɜɥɹɟɦɵɟ 
ɢɫɬɨɱɧɢɤɢ ɷɧɟɪɝɢɢ Д1Ж,Д5Ж,Д6Ж,Д7Ж,Д8Ж,Д9Ж. Ɍɚɤ ɜ 2020 ɝ ɩɥɚɧɢɪɭɟɬɫɹ ɜɜɟɫɬɢ ɜ 
ɷɤɫɩɥɭɚɬɚɰɢɸ 25 Ɇȼɬ ɦɨɳɧɨɫɬɟɣ ȼɂɗ Д4Ж. ɇɚɢɛɨɥɶɲɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɜ ɧɚɲɟɣ 
ɫɬɪɚɧɟ ɩɨɥɭɱɢɥɢ ɫɨɥɧɟɱɧɵɟ ɮɨɬɨɷɥɟɤɬɪɢɱɟɫɤɢɟ ɢ ɜɟɬɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɫɬɚɧɰɢɢ. 

ɐɟɥɶɸ ɪɚɛɨɬɵ ɹɜɥɹɥɫɹ ɚɧɚɥɢɡ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɢɦɟɧɟɧɢɹ ɭɤɚɡɚɧɧɵɯ ɜɵɲɟ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɭɫɬɚɧɨɜɨɤ ɜ ɭɫɥɨɜɢɹɯ Ɋɟɫɩɭɛɥɢɤɢ Ȼɟɥɚɪɭɫɶ. 

ȼ ɤɚɱɟɫɬɜɟ ɤɪɢɬɟɪɢɟɜ ɨɰɟɧɤɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɢɦɟɧɟɧɢɹ ɫɨɥɧɟɱɧɵɯ ɢ 

ɜɟɬɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɭɫɬɚɧɨɜɨɤ ɛɵɥɢ ɩɪɢɧɹɬɵ ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɜɵɪɚɛɨɬɤɢ 

ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɭɞɟɥɶɧɚɹ ɫɬɨɢɦɨɫɬɶ ɫɨɨɪɭɠɟɧɢɹ ȼɂɗ. 
ɉɭɬɟɦ ɢɧɬɟɪɧɟɬ-ɩɨɢɫɤɚ, ɚ ɬɚɤɠɟ ɜ ɪɟɡɭɥɶɬɚɬɟ ɥɢɬɟɪɚɬɭɪɧɨɝɨ ɨɛɡɨɪɚ ɩɨɫɥɟɞɧɢɯ 

ɩɭɛɥɢɤɚɰɢɣ ɜ ɧɚɭɱɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ ɢɡɞɚɧɢɹɯ ɢ ɫɪɟɞɫɬɜɚɯ ɦɚɫɫɨɜɨɣ ɢɧɮɨɪɦɚɰɢɢ [2], [3]  

ɛɵɥɢ ɫɨɛɪɚɧɵ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɪɚɫɱɟɬɨɜ: ɝɨɞɨɜɨɸ 
ɜɵɪɚɛɨɬɤɭ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ȼɗɍ ɩɪɢ ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ 4-4,5 ɦ/ɫ, ɢ ɋɗɋ 
ɩɨɥɢɤɪɢɫɬɚɥɥɢɱɟɫɤɢɯ ɫ ɄɉȾ 13-17% ɫɨ ɫɪɟɞɧɟɣ ɢɧɫɨɥɹɰɢɟɣ 2,86 ɤȼɬ*ɱ/ɦ.ɤɜ. ɜ ɫɭɬɤɢ; 
ɝɨɞɨɜɵɟ ɡɚɬɪɚɬɵ ɧɚ ɨɛɫɥɭɠɢɜɚɧɢɟ ȼɗɍ ɢ ɋɗɋ; ɝɨɞɨɜɵɟ ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ 
ɞɥɹ ȼɗɍ ɢ ɋɗɋ; ɫɭɦɦɚɪɧɵɟ ɝɨɞɨɜɵɟ ɢɡɞɟɪɠɤɢ ɞɥɹ ȼɗɍ ɢ ɋɗɋ; ɤɨɷɮɮɢɰɢɟɧɬ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɞɥɹ ȼɗɍ ɢ ɋɗɋ.  Ⱦɚɥɟɟ ɛɵɥ ɩɪɨɢɡɜɟɞɟɧ 

ɪɚɫɱɟɬ ɤɪɢɬɟɪɢɟɜ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɞɥɹ ɫɨɥɧɟɱɧɵɯ ɢ ɜɟɬɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɭɫɬɚɧɨɜɨɤ.  
ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɜɵɪɚɛɨɬɤɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɨɩɪɟɞɟɥɹɥɚɫɶ ɩɨ ɜɵɪɚɠɟɧɢɸ: 
 

 
ɝɞɟ  – Ƚɨɞɨɜɚɹ ɜɵɪɚɛɨɬɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɤȼɬ*ɱ ɡɚ ɝɨɞ. 

 –  ɋɭɦɦɚɪɧɵɟ ɝɨɞɨɜɵɟ ɢɡɞɟɪɠɤɢ, ɪɭɛ. ɛɟɥ./ɝɨɞ 

ɍɞɟɥɶɧɭɸ ɫɬɨɢɦɨɫɬɶ ɫɨɨɪɭɠɟɧɢɹ ȼɂɗ ɨɩɪɟɞɟɥɹɥɢ ɩɨ ɜɵɪɚɠɟɧɢɸ: 
 

 
ɝɞɟ ɋȼɗɍ – ɫɬɨɢɦɨɫɬɶ ɷɧɟɪɝɨɭɫɬɚɧɨɜɤɢ, ɪɭɛ. 

Ɋȼɗɍ – ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɷɧɟɪɝɨɭɫɬɚɧɨɜɤɢ, ɤȼɬ. 
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Ɍɚɛɥɢɰɚ 1 - ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɜɵɪɚɛɨɬɤɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ  
Ɇɨɳɧɨɫɬɶ ɭɫɬɚɧɨɜɤɢ, 

ɤȼɬ 

ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɜɵɪɚɛɨɬɤɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ȼɗɍ, ɪɭɛ. 

ɛɟɥ./ɤȼɬ*ɱ 

ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɜɵɪɚɛɨɬɤɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɋɗɋ, ɪɭɛ. 

ɛɟɥ./ɤȼɬ*ɱ 

3 0,0587 ÷ 0,0785 0,0666 ÷ 0,14 

10 0,0785 ÷ 0,1056 0,1325 ÷ 0,186 

20 0,0708 ÷ 0,0957 0,0715 ÷ 0,1013 

50 0,0794 ÷ 0,1077 0,0673 ÷ 0,0942 

500 0,0114 ÷ 0,0155 0,09 ÷ 0,105 

1000 0,0109 ÷ 0,0147 0,0775 ÷ 0,1085 

 

Ɍɚɛɥɢɰɚ 2 - ɍɞɟɥɶɧɚɹ ɫɬɨɢɦɨɫɬɶ ɫɨɨɪɭɠɟɧɢɹ ȼɂɗ, ɪɭɛ.ɛɟɥ./ɤȼɬ 

Ɇɨɳɧɨɫɬɶ ɭɫɬɚɧɨɜɤɢ, ɤȼɬ ɍɞɟɥɶɧɚɹ ɫɬɨɢɦɨɫɬɶ ȼɗɍ, 
ɪɭɛ. ɛɟɥ./ɤȼɬ 

ɍɞɟɥɶɧɚɹ ɫɬɨɢɦɨɫɬɶ ɋɗɋ, 
ɪɭɛ. ɛɟɥ./ɤȼɬ 

3 1073,3 2000 

10 1433 2650 

20 1297,5 1432,5 

50 1458 1344 

500 210 1800 

1000 200 1550 

 

ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɚɧɚɥɢɡɚ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɢɦɟɧɟɧɢɹ ɫɨɥɧɟɱɧɵɯ ɢ 
ɜɟɬɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɭɫɬɚɧɨɜɨɤ ɦɵ ɩɪɢɲɥɢ ɤ ɜɵɜɨɞɭ, ɱɬɨ ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɵɦɢ ɩɨ 
ɭɤɚɡɚɧɧɵɦ ɤɪɢɬɟɪɢɹɦ ɫɥɟɞɭɟɬ ɫɱɢɬɚɬɶ ɜɟɬɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɭɫɬɚɧɨɜɤɢ ɦɚɥɨɣ 
ɦɨɳɧɨɫɬɢ ɞɨ 50 ɤȼɬ, ɚ ɬɚɤɠɟ ɫɨɥɧɟɱɧɵɟ ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɭɫɬɚɧɨɜɤɢ ɛɨɥɶɲɨɣ 
ɦɨɳɧɨɫɬɢ. 
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5. ДȼɟɬɪɨɝɟɧɟɪɚɬɨɪɵЖ - Ɋɟɠɢɦ ɞɨɫɬɭɩɚ - https://invertory.ru/category/vetrogeneratory/ 

(ɞɚɬɚ ɞɨɫɬɭɩɚ: 17.03.2020). 
6. Дɋɨɥɧɟɱɧɵɟ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢЖ - Ɋɟɠɢɦ ɞɨɫɬɭɩɚ - https://nsia-energy.ru/ (ɞɚɬɚ ɞɨɫɬɭɩɚ: 
15.03.2020). 

7. Дɉɪɨɦɵɲɥɟɧɧɵɟ ɫɨɥɧɟɱɧɵɟ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢЖ - Ɋɟɠɢɦ ɞɨɫɬɭɩɚ - 

https://realsolar.ru/solar-station/ses-setevie/ses-prom/ses-prom-50kw-3f/ (ɞɚɬɚ ɞɨɫɬɭɩɚ: 
25.03.2020). 

8. Дɋɨɥɧɟɱɧɵɟ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ Solar Time] - Ɋɟɠɢɦ ɞɨɫɬɭɩɚ - 

https://solartime.by/gotovye_komplekty.html (ɞɚɬɚ ɞɨɫɬɭɩɚ: 22.03.2020). 
 

https://atom.belta.by/
https://minsk.deal.by/Vetrogeneratory
https://invertory.ru/category/vetrogeneratory/
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https://realsolar.ru/solar-station/ses-setevie/ses-prom/ses-prom-50kw-3f/
https://solartime.by/gotovye_komplekty.html
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ɅȱɇȿȺɊɂɁɈȼȺɇȺ ɆȺɌȿɆȺɌɂɑɇȺ ɆɈȾȿɅɖ ɋɂɇɏɊɈɇɇɈȽɈ ȾȼɂȽɍɇȺ Ɂ 
ɉɈɋɌȱɃɇɂɆɂ ɆȺȽɇȱɌȺɆɂ əɄ ɈȻ'ЄɄɌȺ ɄȿɊɍȼȺɇɇə 

Ƚɟɪɚɫɢɦɟɧɤɨ Ⱥ.Ⱥ., Ɋɭɞɧєɜ Є.ɋ. ɤ.ɬ.ɧ., ɞɨɰɟɧɬ 

ɋɯɿɞɧɨɭɤɪɚʀɧɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɿɦɟɧɿ ȼ.Ⱦɚɥɹ 

ɉɢɬɚɧɧɹ, ɩɨɜ'ɹɡɚɧɿ ɿɡ ɪɨɡɪɨɛɤɨɸ ɦɚɬɟɦɚɬɢɱɧɨɝɨ ɨɩɢɫɭ ɬɚ ɫɬɜɨɪɟɧɧɹ ɞɟɬɚɥɿɡɨɜɚɧɢɯ 
ɦɨɞɟɥɟɣ ɫɢɧɯɪɨɧɧɢɯ ɞɜɢɝɭɧɿɜ, ɦɚɸɬɶ ɜɚɠɥɢɜɟ ɧɚɭɤɨɜɟ ɬɚ ɩɪɚɤɬɢɱɧɟ ɡɧɚɱɟɧɧɹ ɞɥɹ 
ɞɨɫɥɿɞɠɟɧɧɹ ɪɨɛɨɱɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɿ ɩɪɨɟɤɬɭɜɚɧɧɹ ɧɨɜɢɯ ɚɥɝɨɪɢɬɦɿɜ ɤɟɪɭɜɚɧɧɹ. 

Ɂɚɞɚɱɟɸ є ɨɬɪɢɦɚɧɧɹ ɦɚɬɟɦɚɬɢɱɧɨɝɨ ɨɩɢɫɭ, ɥɿɧɟɚɪɢɡɚɰɿɹ ɪɿɜɧɹɧɶ ɪɭɯɭ ɬɚ 
ɦɨɞɟɥɸɜɚɧɧɹ ɫɢɧɯɪɨɧɧɨɝɨ ɞɜɢɝɭɧɚ ɡ ɩɨɫɬɿɣɧɢɦɢ ɦɚɝɧɿɬɚɦɢ (ɋȾɉɆ). 

Ⱦɥɹ ɨɩɢɫɭ ɞɢɧɚɦɿɱɧɢɯ ɪɟɠɢɦɿɜ ɪɨɛɨɬɢ ɫɢɧɯɪɨɧɧɨɝɨ ɟɥɟɤɬɪɨɞɜɢɝɭɧɚ ɩɪɢ ɛɭɞɶ-

ɹɤɨɦɭ ɫɩɨɫɨɛɿ ɤɟɪɭɜɚɧɧɹ ɣɨɝɨ ɲɜɢɞɤɿɫɬɸ ɡɪɭɱɧɨ ɡɜɟɪɧɭɬɢɫɹ ɞɨ ɦɨɞɟɥɿ ɭɡɚɝɚɥɶɧɟɧɨʀ 
ɞɜɨɮɚɡɧɨʀ ɦɚɲɢɧɢ ɡɦɿɧɧɨɝɨ ɫɬɪɭɦɭ Д1Ж. 

ɉɨɜɧɢɣ ɨɩɢɫ ɋȾɉɆ ɜ ɫɢɫɬɟɦɿ: 

                             (1) 

ɉɟɪɟɯɨɞɹɱɢ ɜ (1) ɞɨ ɨɩɟɪɚɬɨɪɧɨʀ ɮɨɪɦɢ ɡɚɩɢɫɭ, ɩɿɫɥɹ ɩɟɪɟɬɜɨɪɟɧɶ ɨɬɪɢɦɚєɦɨ: 

                   (2) 

ɞɟ ɪ – ɨɩɟɪɚɬɨɪ ɞɢɮɟɪɟɧɰɿɸɜɚɧɧɹ; 
 – ɟɥɟɤɬɪɨɦɚɝɧɿɬɧɚ ɩɨɫɬɿɣɧɚ ɱɚɫɭ. 

ɋɢɧɯɪɨɧɧɢɣ ɞɜɢɝɭɧ ɡ ɩɨɫɬɿɣɧɢɦɢ ɦɚɝɧɿɬɚɦɢ ɹɜɥɹє ɫɨɛɨɸ ɧɟɥɿɧɿɣɧɢɣ ɨɛ'єɤɬ 
ɤɟɪɭɜɚɧɧɹ, ɳɨ ɜɢɤɥɢɤɚɧɨ ɧɚɹɜɧɿɫɬɸ ɦɧɨɠɧɢɤɨɜɢɯ ɥɚɧɨɤ. ɉɪɨɜɟɞɟɦɨ ɥɿɧɟɚɪɢɡɚɰɿɸ 
ɫɢɫɬɟɦɢ ɪɿɜɧɹɧɶ (2) ɦɟɬɨɞɨɦ ɪɨɡɤɥɚɞɚɧɧɹ ɨɫɧɨɜɧɢɯ ɧɟɥɿɧɿɣɧɢɯ ɡɚɥɟɠɧɨɫɬɟɣ ɜ 
ɫɬɟɩɟɧɟɜɢɣ ɪɹɞ Ɍɟɣɥɨɪɚ ɜ ɨɤɨɥɿ ɞɟɹɤɨʀ ɪɨɛɨɱɨʀ ɬɨɱɤɢ ɡ ɩɚɪɚɦɟɬɪɚɦɢ:  ɿ : 

                         (3) 

ɉɨɪɿɜɧɹɧɧɹ ɞɢɧɚɦɿɤɢ, ɹɤɚ ɨɬɪɢɦɭєɬɶɫɹ ɡ ɩɨɜɧɨɝɨ ɬɚ ɥɿɧɟɚɪɢɡɨɜɚɧɧɨɝɨ ɨɩɢɫɭ 
ɋȾɉɆ ɜɢɤɨɧɚєɦШ ɦɨɞɟɥɸɜɚɧɧɹɦ ɧɚ ɩɪɢɤɥɚɞɿ ɦɚɲɢɧɢ ⸰ТОЦОЧЬ 1F⸱6064-6AF71 ɫ 
ɬɚɤɢɦɢ ɩɚɫɩɨɪɬɧɢɦɢ ɞɚɧɢɦɢ Д1Ж:  

, , , 

, , 

, , . 

Ɉɬɪɢɦɚєɦɨ ɧɚɫɬɭɩɧɿ ɡɧɚɱɟɧɧɹ ɩɚɪɚɦɟɬɪɿɜ: , , , 

, , .  

ɉɪɢ ɦɨɞɟɥɸɜɚɧɧɿ ɦɚɲɢɧɢ ɩɨ ɨɩɢɫɭ ɜ ɫɢɫɬɟɦɿ ɤɨɨɪɞɢɧɚɬ 0dq, ɠɨɪɫɬɤɨ ɡɜ’ɹɡɚɧɨɸ ɡ 
ɪɨɬɨɪɨɦ ɦɚɲɢɧɢ (2) ɩɪɢɣɧɹɬɨ, ɳɨ ɡɚɤɨɧ ɤɟɪɭɜɚɧɧɹ ɧɚɩɪɭɝɨɸ ɡɚɛɟɡɩɟɱɭє . 

ɇɚɩɪɭɝɚ , ɜɿɞɩɨɜɿɞɧɚ ɧɨɦɿɧɚɥɶɧɨʀ ɲɜɢɞɤɨɫɬɿ ɜ ɭɫɬɚɥɟɧɨɦɭ ɪɟɠɢɦɿ ɪɨɡɪɚɯɨɜɭєɬɶɫɹ 
ɬɚɤ . ɉɪɨɰɟɫɢ ɩɭɫɤɭ ɬɚ ɧɚɛɪɨɫɭ ɧɚɜɚɧɬɚɠɟɧɧɹ ɜ ɬɚɤɨʀ ɦɨɞɟɥɿ 
ɫɩɿɥɶɧɨ ɡ ɩɪɨɰɟɫɚɦɢ ɜ ɥɿɧɟɚɪɢɡɨɜɚɧɧɨʀ ɦɨɞɟɥɿ ɩɪɟɞɫɬɚɜɥɟɧɿ ɧɚ ɪɢɫɭɧɤɭ 1,ɚ. ɉɭɫɤ ɡɚ 
0,2 ɫ ɜ ɩɨɜɧɨʀ ɬɚ ɥɿɧɟɚɪɢɡɨɜɚɧɧɨʀ ɦɨɞɟɥɹɯ ɨɪɝɚɧɿɡɨɜɭєɬɶɫɹ ɥɿɧɿɣɧɨɸ ɡɦɿɧɨɸ ɫɢɝɧɚɥɿɜ 

 ɿ   ɜɿɞɩɨɜɿɞɧɨ ɞɨ ɡɧɚɱɟɧɶ  ɿ . Ⱦɢɧɚɦɿɤɚ ɦɟɯɚɧɿɱɧɢɯ ɩɪɨɰɟɫɿɜ ɜ ɞɜɨɯ 
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ɦɨɞɟɥɹɯ ɫɭɬɬєɜɨ ɪɿɡɧɢɬɶɫɹ. 
ɐɟ ɨɛɭɦɨɜɥɸєɬɶɫɹ ɡɦɿɧɨɸ ɩɨɬɨɤɭ  ɜ ɪɟɡɭɥɶɬɚɬɿ ɞɿʀ ɩɟɪɟɯɪɟɫɧɨɝɨ ɡɜ'ɹɡɤɭ ɜ 

ɤɚɧɚɥɿ ɮɨɪɦɭɜɚɧɧɹ . ɍ ɪɚɡɿ ɠ ʀʀ ɤɨɦɩɟɧɫɚɰɿʀ, ɤɨɥɢ , ɩɨɬɨɤ 
 ɛɭɞɟ ɧɟɡɦɿɧɧɢɦ ɣ ɪɿɜɧɢɦ , ɿ ɦɟɯɚɧɿɱɧɿ ɩɪɨɰɟɫɢ ɫɩɿɜɩɚɞɭɬɶ ɡ ɩɪɨɰɟɫɚɦɢ, 

ɨɬɪɢɦɚɧɢɦɢ ɜ ɥɿɧɟɚɪɢɡɨɜɚɧɧɨʀ ɦɨɞɟɥɿ, ɬɚɤ ɹɤ ɩɪɢ ɰɶɨɦɭ ɡɚɛɟɡɩɟɱɭɸɬɶɫɹ ɞɨɩɭɳɟɧɧɹ ɨ 
ɩɨɫɬɿɣɧɨɫɬɿ  ɿ , ɹɤɿ ɩɪɢɣɦɚɸɬɶɫɹ ɩɪɢ ɨɬɪɢɦɚɧɧɿ ɥɿɧɟɚɪɢɡɨɜɚɧɧɨʀ ɦɨɞɟɥɿ. 
ɇɟɨɛɯɿɞɧɢɣ ɫɢɝɧɚɥ  ɞɥɹ ɤɨɦɩɟɧɫɚɰɿʀ ȿɊɋ , ɹɤɚ ɧɚɜɨɞɢɬɶɫɹ ɜ ɤɚɧɚɥɿ ɮɨɪɦɭɜɚɧɧɹ 

, ɩɪɢ ɜɿɞɩɪɚɰɸɜɚɧɧɿ ɩɪɟɞɫɬɚɜɥɟɧɨʀ ɞɿɚɝɪɚɦɢ ɩɪɢɜɟɞɟɧɢɣ ɧɚ ɪɢɫɭɧɤɭ 1,ɛ. 
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Ɋɢɫɭɧɨɤ 1 – Ƚɪɚɮɿɤɢ ɩɟɪɟɯɿɞɧɢɯ ɩɪɨɰɟɫɿɜ ɜ ɦɨɞɟɥɹɯ ɋȾɉɆ: ɚ – ɜ ɩɪɨɫɬɨɪɿ 0dq ɛɟɡ 

ɤɨɦɩɟɧɫɚɰɿʀ  ɿ ɥɿɧɟɚɪɢɡɨɜɚɧɧɨʀ; ɛ –ɜ ɩɪɨɫɬɨɪɿ 0dq ɫ ɤɨɦɩɟɧɫɚɰɿєɸ   

ȼɢɫɧɨɜɨɤ. ȼ ɫɬɚɬɿ ɨɬɪɢɦɚɧɚ ɥɿɧɟɚɪɢɡɨɜɚɧɚ ɦɚɬɟɦɚɬɢɱɧɚ ɦɨɞɟɥɶ ɫɢɧɯɪɨɧɧɨʀ 
ɦɚɲɢɧɢ ɡ ɩɨɫɬɿɣɧɢɦɢ ɦɚɝɧɿɬɚɦɢ. Ɉɬɪɢɦɚɧɿ ɩɟɪɟɞɚɬɧɿ ɮɭɧɤɰɿʀ ɩɨ ɜɿɞɧɨɲɟɧɧɸ ɤ 
ɤɟɪɭɸɱɨɦɭ ɬɚ ɡɛɭɪɸɭɱɨɦɭ ɜɩɥɢɜɚɦ ɨɛ’єɤɬɚ ɤɟɪɭɜɚɧɧɹ - ɋȾɉɆ. ɇɚɜɟɞɟɧɿ ɪɟɡɭɥɶɬɚɬɢ 
ɦɨɞɥɸɜɚɧɧɹ ɫɢɧɯɪɨɧɧɨɝɨ ɞɜɢɝɭɧɚ ɜ ɨɪɬɨɝɨɧɚɥɶɧɿɣ ɫɢɫɬɟɦɿ ɤɨɨɪɞɢɧɚɬ 0dq, ɠɨɪɫɬɤɨ 
ɡɜ’ɹɡɚɧɨʀ ɡ ɪɨɬɨɪɨɦ ɦɚɲɢɧɢ. 
Ʌɿɬɟɪɚɬɭɪɚ 

1. ɒɟɜɱɟɧɤɨ ȱ. ɋ. ɋɩɟɰɿɚɥɶɧɿ ɩɢɬɚɧɧɹ ɬɟɨɪɿʀ ɟɥɟɤɬɪɨɩɪɢɜɨɞɚ. Ⱦɢɧɚɦɿɤɚ ɫɢɧɯɪɨɧɧɨɝɨ 
ɟɥɟɤɬɪɨɩɪɢɜɨɞɚ: ɧɚɜɱ. ɩɨɫɿɛ. / ȱ .ɋ. ɒɟɜɱɟɧɤɨ, Ⱦ .ȱ. Ɇɨɪɨɡɨɜ. – Ʉɢʀɜ: Ʉɚɮɟɞɪɚ, 2014. – 

276 ɫ. 
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ȾɈɋɅȱȾɀȿɇɇə ȾɂɇȺɆȱɑɇɂɏ ɏȺɊȺɄɌȿɊɂɋɌɂɄ ɉȱȾ ɑȺɋ ȼȱȻɊȺɐȱɃɇɈȲ 
ɈȻɊɈȻɄɂ ȾȿɌȺɅȿɃ  
ɒɚɛɚɧɨɜ ȼ. – ȽɆ-16ɞɜ 

ɇɚɭɤɨɜɢɣ ɤɟɪɿɜɧɢɤ – ɤ.ɬ.ɧ., ɞɨɰ. Ɇɟɥɤɨɧɨɜ Ƚ.Ʌ. 
ɋɯɿɞɧɨɭɤɪɚʀɧɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɿɦɟɧɿ ȼ.Ⱦɚɥɹ 

ȼɿɛɪɚɰɿɣɧɚ ɨɛɪɨɛɤɚ ɲɢɪɨɤɨ ɡɚɫɬɨɫɨɜɭєɬɶɫɹ ɞɥɹ ɪɿɡɧɢɯ ɞɟɬɚɥɟɣ, ɿ ɜ ɩɟɪɲɭ ɱɟɪɝɭ 
ɞɥɹ ɬɢɯ, ɹɤɿ ɦɚɸɬɶ ɫɤɥɚɞɧɭ ɮɨɪɦɭ, ɚɥɟ є ɨɛɦɟɠɟɧɧɹ, ɩɨɜ’ɹɡɚɧɿ ɧɚɫɚɦɩɟɪɟɞ ɡ ɪɨɡɦɿɪɨɦ 
ɞɟɬɚɥɟɣ, ɬɨɛɬɨ ɬɨɧɤɢɯ ɬɚ  ɩɥɨɫɤɢɯ, ɚ ɬɚɤɨɠ ɞɨɜɝɢɯ ɞɟɬɚɥɟɣ. ɉɟɪɲɿ - ɱɟɪɟɡ ɬɟ, ɳɨ ɩɿɞ ɱɚɫ 
ɨɛɪɨɛɤɢ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɜɨɞɢ ɚɛɨ ɪɨɡɱɢɧɭ, ɞɟɬɚɥɿ ɩɪɢɥɹɝɚɸɬɶ ɞɨ ɫɬɿɧɨɤ єɦɧɨɫɬɿ ɿ 
ɜɢɧɢɤɚє ɡɿɛɪɚɧɧɹ ɭ ɦɿɲɤɢ (ɰɟ ɹɜɢɳɟ ɩɨɪɭɲɭє ɩɪɨɰɟɫ ɨɛɪɨɛɤɢ, ɡɧɢɠɭє ɹɤɿɫɬɶ ɨɛɪɨɛɤɢ 
ɩɥɨɫɤɢɯ ɞɟɬɚɥɟɣ ɧɟɜɟɥɢɤɨɝɨ ɪɨɡɦɿɪɭ), ɞɪɭɝɿ - ɱɟɪɟɡ ʀɯ ɧɟɪɿɜɧɨɦɿɪɧɭ ɨɛɪɨɛɤɭ, ɩɨɜ'ɹɡɚɧɿ 
ɡɿ ɫɤɥɚɞɧɿɫɬɸ ɡɚɛɟɡɩɟɱɟɧɧɹ ɫɬɚɛɿɥɶɧɨɝɨ ɪɭɯɭ ɰɢɪɤɭɥɹɰɿʀ ɩɪɢ ɬɪɢɜɚɥɿɣ ɜɿɛɪɚɰɿʀ 
ɤɨɧɬɟɣɧɟɪɭ. Ɍɨɦɭ ɧɟɨɛɯɿɞɧɨ ɲɭɤɚɬɢ ɧɨɜɿ ɬɟɯɧɨɥɨɝɿɱɧɿ ɪɿɲɟɧɧɹ ɞɥɹ ɡɚɫɬɨɫɭɜɚɧɧɹ 
ɜɿɛɪɚɰɿɣɧɨʀ ɨɛɪɨɛɤɢ ɬɚɤɢɯ ɞɟɬɚɥɟɣ. 

ɉɪɢ ɨɛɪɨɛɰɿ ɜ ɬɢɯ ɠɟ ɭɦɨɜɚɯ ɩɨɬɭɠɧɿɫɬɶ, ɜɢɬɪɚɱɟɧɚ ɧɚ ɩɪɨɰɟɫ, ɨɞɧɨɡɧɚɱɧɨ 
ɯɚɪɚɤɬɟɪɢɡɭє ʀʀ  ɩɪɨɞɭɤɬɢɜɧɿɫɬɶ, ɨɫɤɿɥɶɤɢ ɰɟ ɡɚɝɚɥɶɧɢɣ ɩɚɪɚɦɟɬɪ ɞɥɹ  ɬɟɯɧɨɥɨɝɿɱɧɢɯ 
ɨɩɟɪɚɰɿɣ, ɳɨ ɯɚɪɚɤɬɟɪɢɡɭɸɬɶɫɹ ɪɿɡɧɢɦɢ ɤɿɧɰɟɜɢɦɢ ɬɟɯɧɨɥɨɝɿɱɧɢɦɢ ɪɟɡɭɥɶɬɚɬɚɦɢ, ɹɤɿ ɜ 
ɫɜɨɸ ɱɟɪɝɭ ɡɚɥɟɠɚɬɶ ɜɿɞ ɫɭɤɭɩɧɨɫɬɿ ɪɿɡɧɨɦɚɧɿɬɧɢɯ ɮɚɤɬɨɪɿɜ, ɬɚɤɨɠ ɪɿɡɧɢɯ ɞɥɹ ɤɨɠɧɨʀ 
ɨɩɟɪɚɰɿʀ Д3Ж. 

ɇɟʀɚɣ ɛɭɞɟ ɜɢɡɧɚɱɟɧɨ ɜɡɚєɦɨɡɜ'ɹɡɨɤ ɦɿɠ ɩɨɬɭɠɧɿɫɬɸ, ɜɢɬɪɚɱɟɧɨʀ ɧɚ ɩɪɨɰɟɫ 
ɨɛɪɨɛɤɢ, ɿ ɩɪɨɞɭɤɬɢɜɧɿɫɬɸ ɰɶɨɝɨ ɩɪɨɰɟɫɭ. 

Ɂɚ ɪɚɯɭɧɨɤ ɞɢɫɢɩɚɬɢɜɧɨʀ ɮɭɧɤɰɿʀ Ɋɟɥɟɹ ɪɨɡɪɨɛɥɟɧɚ ɦɚɬɟɦɚɬɢɱɧɚ ɦɨɞɟɥɶ 
ɞɨɡɜɨɥɹє ɜɢɡɧɚɱɢɬɢ ɫɟɪɟɞɧɸ ɤɨɪɢɫɧɭ ɩɨɬɭɠɧɿɫɬɶ ɡɚ ɩɟɪɿɨɞ, ɡɚɥɟɠɧɨ ɜɿɞ ɩɚɪɚɦɟɬɪɿɜ 
ɜɿɛɪɚɰɿɣɧɨʀ ɦɚɲɢɧɢ. ɍ ɰɶɨɦɭ ɜɢɩɚɞɤɭ ɪɿɜɧɹɧɧɹ ɦɨɠɧɚ ɡɚɩɢɫɚɬɢ ɭ ɜɢɝɥɹɞɿ: 

(1) 

ɞɟ  - ɤɭɬɨɜɚ ɲɜɢɞɤɿɫɬɶ; Ɍ - ɩɟɪɿɨɞ, ɜɢɡɧɚɱɟɧɢɣ ɹɤ  

ɐɟ ɜɢɡɧɚɱɢɬɶ ɟɮɟɤɬɢɜɧɿɫɬɶ ɡɚɫɬɨɫɭɜɚɧɧɹ ɩɟɜɧɨʀ ɱɚɫɬɨɬɢ ɬɚ ɚɦɩɥɿɬɭɞɧɨɝɨ 
ɪɟɠɢɦɭ, ɚɥɟ ɡɚɥɟɠɧɿɫɬɶ ɩɨɬɭɠɧɨɫɬɿ ɨɛɪɨɛɤɢ ɜɿɞ ɦɿɫɰɹ ɪɨɡɬɚɲɭɜɚɧɧɹ ɝɟɧɟɪɚɬɨɪɚ 
ɜɿɛɪɚɰɿɣ ɧɟ ɦɨɠɟ ɛɭɬɢ   ɡɧɢɳɟɧɿ ɬɚɤɢɦ ɱɢɧɨɦ. ɐɟ ɩɨɜ’ɹɡɚɧɨ ɡ ɨɫɨɛɥɢɜɨɫɬɹɦɢ ɨɛɪɚɧɨʀ 
ɫɯɟɦɢ ɪɨɡɪɚɯɭɧɤɭ. 

ɉɨɬɭɠɧɿɫɬɶ, ɳɨ ɪɨɡɫɿɸєɬɶɫɹ ɜ ɪɨɛɨɱɨɦɭ ɫɟɪɟɞɨɜɢɳɿ, ɛɭɞɟ ɩɪɨɩɨɪɰɿɣɧɨɸ 
ɤɜɚɞɪɚɬɭ ɪɿɡɧɢɰɿ ɲɜɢɞɤɨɫɬɟɣ ɫɬɿɧɨɤ єɦɧɨɫɬɿ ɬɚ ɲɚɪɭ ɪɨɛɨɱɨɝɨ ɫɟɪɟɞɨɜɢɳɚ. Ɍɨɞɿ 
ɡɚɥɟɠɧɿɫɬɶ ɤɨɪɢɫɧɨʀ ɩɨɬɭɠɧɨɫɬɿ ɜɿɞ ɦɿɫɰɹ ɪɨɡɬɚɲɭɜɚɧɧɹ ɝɟɧɟɪɚɬɨɪɚ ɜɿɛɪɚɰɿɣ ɦɨɠɟ 
ɛɭɬɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɭ ɜɢɝɥɹɞɿ: 

  (2) 

ɞɟ ⸰ - ɮɭɧɤɰɿɹ, ɳɨ ɨɩɢɫɭє ɝɟɨɦɟɬɪɢɱɧɭ ɮɨɪɦɭ ɤɨɧɬɟɣɧɟɪɚ, ɱɟɪɟɡ ɹɤɭ 
ɜɿɞɛɭɜɚєɬɶɫɹ ɿɧɬɟɝɪɚɰɿɹ, ɿ ɡɧɚɱɟɧɧɹ ɹɤɢɯ ɩɿɞɦɿɧɹɸɬɶɫɹ ɩɿɞ ɱɚɫ ɨɛɱɢɫɥɟɧɧɹ ɮɭɧɤɰɿɣ 

ɲɜɢɞɤɨɫɬɿ ɩɟɪɟɦɿɳɟɧɧɹ ɬɨɱɨɤ ɤɨɧɬɟɣɧɟɪɚ , ɿ ɹɤɿ ɜɢɡɧɚɱɚɸɬɶɫɹ ɜɿɞ: 

 



ɋɟɤɰɿɹ 5: ȿɥɟɤɬɪɨɟɧɟɪɝɟɬɢɤɚ, ɜɢɦɿɪɸɜɚɥɶɧɚ ɬɟɯɧɿɤɚ ɬɚ ɤɨɦɩ’ɸɬɟɪɧɚ ɿɧɠɟɧɟɪɿɹ 
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(3) 

ɞɟ l - ɞɨɜɠɢɧɚ ɤɪɢɜɨʀ, ɳɨ ɧɚɛɥɢɠɚєɬɶɫɹ ɞɨ ɥɿɧɿʀ ɩɨɩɟɪɟɱɧɨɝɨ ɩɟɪɟɪɿɡɭ ɤɨɧɬɟɣɧɟɪɚ. 
Ʉɨɨɪɞɢɧɚɬɢ ɪɨɡɬɚɲɭɜɚɧɧɹ ɝɟɧɟɪɚɬɨɪɚ ɜɿɛɪɚɰɿɣ, ɨɩɨɫɟɪɟɞɤɨɜɚɧɨ ɜɤɚɡɚɧɿ ɭ 

ɮɨɪɦɭɥɿ (1), ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ ɩɪɢ ɜɢɡɧɚɱɟɧɧɿ ɲɜɢɞɤɨɫɬɟɣ. 
ȼɪɚɯɨɜɭɸɱɢ ɪɟɡɭɥɶɬɚɬɢ ɩɪɨɜɟɞɟɧɢɯ ɞɨɫɥɿɞɠɟɧɶ, ɚ ɬɚɤɨɠ ɜɩɥɢɜ ɪɨɡɬɚɲɭɜɚɧɧɹ 

ɝɟɧɟɪɚɬɨɪɚ ɜɿɛɪɚɰɿɣ ɧɚ ɤɨɪɢɫɧɭ ɩɨɬɭɠɧɿɫɬɶ, ɪɨɡɬɚɲɭɜɚɧɧɹ ɝɟɧɟɪɚɬɨɪɚ ɜɿɛɪɚɰɿɣ ɭ 
ɩɪɚɜɨɦɭ ɧɢɠɧɶɨɦɭ ɤɭɬɿ, ɛɟɡɩɨɫɟɪɟɞɧɶɨ ɩɿɞ ɫɬɿɧɤɨɸ ɤɨɧɬɟɣɧɟɪɚ ɩɿɞ ɤɭɬɨɦ 45° ɞɨ ɨɫɿ 
ɨɪɞɢɧɚɬ, ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɢɯ ɞɨ ɩɨɡɞɨɜɠɧɶɨʀ ɨɫɿ, ɩɪɨɯɨɞɠɟɧɧɹ ɱɟɪɟɡ ɰɟɧɬɪ ɦɚɫɢ 
єɦɧɨɫɬɿ є ɧɚɣɛɿɥɶɲ ɪɚɰɿɨɧɚɥɶɧɢɦ. ɐɟ ɩɿɞɜɢɳɟɧɧɹ ɩɪɨɞɭɤɬɢɜɧɨɫɬɿ ɡɚɛɟɡɩɟɱɭєɬɶɫɹ ɹɤ 
ɡɛɿɥɶɲɟɧɧɹɦ ɤɨɪɢɫɧɨʀ ɩɨɬɭɠɧɨɫɬɿ, ɬɚɤ ɿ ɫɬɜɨɪɟɧɧɹɦ ɭɦɨɜ ɞɥɹ ɫɬɚɛɿɥɶɧɨʀ ɰɢɪɤɭɥɹɰɿʀ 
ɦɚɫɢ ɜɚɧɬɚɠɭ. 
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ɉȿɊɋɉȿɄɌɂȼɂ ɋɈɇəɑɇɈȲ ȿɇȿɊȽȿɌɂɄɂ ɍɄɊȺȲɇȱ 

Ƚɚɡɿєɜ Ⱦ.ȼ., ȱɥɶɱɿɲɢɧ ɋ.ȼ. – ȿȿ-18ɞɚ 

ɇɚɭɤɨɜɢɣ ɤɟɪɿɜɧɢɤ - ɆОɥɤɨɧɨɜɚ ȱ. ȼ. 
ɋɯɿɞɧɨɭɤɪɚʀɧɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɿɦɟɧɿ ȼ.Ⱦɚɥɹ 

ɉɪɨɛɥɟɦɚ ɡɚɛɟɡɩɟɱɟɧɧɹ ɟɥɟɤɬɪɢɱɧɨɸ ɟɧɟɪɝɿєɸ ɛɚɝɚɬɶɨɯ ɝɚɥɭɡɟɣ ɫɜɿɬɨɜɨɝɨ 
ɝɨɫɩɨɞɚɪɫɬɜɚ, ɩɨɫɬɿɣɧɨ ɡɪɨɫɬɚɸɱɢɯ ɩɨɬɪɟɛ ɧɚɫɟɥɟɧɧɹ Ɂɟɦɥɿ ɫɬɚє ɡɚɪɚɡ ɜɫɟ ɛɿɥɶɲ 
ɧɚɝɚɥɶɧɨɸ. ɉɪɢ ɧɢɧɿɲɧɶɨɦɭ ɪɿɜɧɿ ɫɩɨɠɢɜɚɧɧɹ ɪɟɫɭɪɫɿɜ, ɥɸɞɫɬɜɨ ɜɢɱɟɪɩɚє ɡɚɩɚɫɢ 
ɧɚɮɬɢ ɿ ɝɚɡɭ ɜɠɟ ɱɟɪɟɡ 50 ɪɨɤɿɜ, ɬɨɦɭ ɧɟɨɛɯɿɞɧɨ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɚɥɶɬɟɪɧɚɬɢɜɧɿ 
ɞɠɟɪɟɥɚ ɟɧɟɪɝɿʀ. Ȼɿɥɶɲ ɩɟɪɫɩɟɤɬɢɜɧɨɸ ɡ ɧɢɯ ɡɚɪɚɡ ɜɜɚɠɚєɬɶɫɹ ɫɚɦɟ ɫɨɧɹɱɧɚ 
ɟɧɟɪɝɟɬɢɤɚ. 

Ⱦɥɹ ɡɚɞɨɜɨɥɟɧɧɹ ɫɭɱɚɫɧɨɝɨ ɟɥɟɤɬɪɨɫɩɨɠɢɜɚɧɧɹ ɞɨɫɢɬɶ ɩɟɪɟɬɜɨɪɢɬɢ ɧɚ 
ɟɥɟɤɬɪɢɱɧɭ ɫɨɧɹɱɧɭ ɟɧɟɪɝɿɸ, ɩɚɞɚɸɱɭ ɧɚ 0,0025 % ɩɨɜɟɪɯɧɿ Ɂɟɦɥɿ. Ⱦɥɹ ɰɶɨɝɨ ɞɨɫɢɬɶ 
ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ 1 % ɩɥɨɳɿ ɩɭɫɬɟɥɿ ɋɚɯɚɪɚ. 

2017 ɪɿɤ ɫɬɚɜ ɡɧɚɤɨɜɢɦ ɞɥɹ ɫɨɧɹɱɧɨʀ ɮɨɬɨɟɥɟɤɬɪɢɱɧɨʀ ɟɧɟɪɝɟɬɢɤɢ - ɜ ɫɜɿɬɿ ɜɜɟɥɢ 
ɜ ɟɤɫɩɥɭɚɬɚɰɿɸ ɧɚɣɛɿɥɶɲɟ ɫɨɧɹɱɧɢɯ ɩɨɬɭɠɧɨɫɬɟɣ ɜ ɩɨɪɿɜɧɹɧɧɿ ɡ ɿɧɲɢɦɢ ɬɢɩɚɦɢ 
ɬɟɯɧɨɥɨɝɿɣ ɜɢɪɨɛɧɢɰɬɜɚ ɟɥɟɤɬɪɨɟɧɟɪɝɿʀ. ɇɚ ɩ'ɹɬɶ ɧɚɣɛɿɥɶɲɢɯ ɧɚɰɿɨɧɚɥɶɧɢɯ ɪɢɧɤɿɜ - 

Ʉɢɬɚɣ, ɋɒȺ, ȱɧɞɿɸ, əɩɨɧɿɸ ɿ Ɍɭɪɟɱɱɢɧɭ - ɞɨɜɨɞɢɬɶɫɹ ɦɚɣɠɟ 84% ɡɧɨɜɭ ɜɫɬɚɧɨɜɥɟɧɢɯ 
ɩɨɬɭɠɧɨɫɬɟɣ. Ⱦɚɥɿ ɣɞɭɬɶ ɇɿɦɟɱɱɢɧɚ, Ⱥɜɫɬɪɚɥɿɹ, Ɋɟɫɩɭɛɥɿɤɚ Ʉɨɪɟɹ, ȼɟɥɢɤɨɛɪɢɬɚɧɿɹ ɿ 
Ȼɪɚɡɢɥɿɹ. Ɂɚ ɫɭɤɭɩɧɨʀ ɩɨɬɭɠɧɨɫɬɿ ɥɿɞɢɪɭɸɬɶ Ʉɢɬɚɣ, ɋɒȺ, əɩɨɧɿɹ, ɇɿɦɟɱɱɢɧɚ, ȱɬɚɥɿɹ ɬɚ 
ȱɧɞɿɹ. 

ɓɨɪɿɱɧɢɣ ɩɪɢɪɿɫɬ ɜɢɪɨɛɧɢɰɬɜɚ ɟɧɟɪɝɿʀ ɧɚ ɫɨɧɹɱɧɢɯ ɟɥɟɤɬɪɨɫɬɚɧɰɿɹɯ ɫɤɥɚɞɚє ɞɨ 
33%. 

Ɉɫɤɿɥɶɤɢ ɜ ɍɤɪɚʀɧɿ ɫɨɧɹɱɧɚ ɟɧɟɪɝɿɹ - ɞɨɫɢɬɶ ɩɨɩɭɥɹɪɧɢɣ ȼȾȿ, ɦɨɠɧɚ 
ɫɩɨɫɬɟɪɿɝɚɬɢ, ɳɨ ɪɟɝɿɨɧɚɥɶɧɢɣ ɪɨɡɩɨɞɿɥ ɜɫɬɚɧɨɜɥɟɧɢɯ ɨɛ'єɤɬɿɜ ȼȾȿ ɤɨɪɟɥɸє ɡ ɪɿɜɧɟɦ 
ɿɧɫɨɥɹɰɿʀ (ɬɨɛɬɨ ɤɿɥɶɤɿɫɬɶ ɫɨɧɹɱɧɨɝɨ ɜɢɩɪɨɦɿɧɸɜɚɧɧɹ ɧɚ ɤɜɚɞɪɚɬɧɢɣ ɦɟɬɪ ɩɨɜɟɪɯɧɿ 
Ɂɟɦɥɿ). Ɉɫɧɨɜɧɚ ɭɜɚɝɚ ɩɪɢɞɿɥɹєɬɶɫɹ ɪɟɝɿɨɧɚɯ ɡ ɜɢɫɨɤɨɸ ɫɨɧɹɱɧɨɸ ɚɤɬɢɜɧɿɫɬɸ, ɹɤ 
ɩɨɤɚɡɚɧɨ ɧɚ ɤɚɪɬɿ ɧɢɠɱɟ. 
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Ɋɢɫɭɧɨɤ 1 - ȼɢɩɪɨɦɿɧɸɜɚɧɧɹ ɿ ɩɨɬɟɧɰɿɚɥ ɫɨɧɹɱɧɨʀ ɟɧɟɪɝɿʀ ɜ ɍɤɪɚʀɧɿ. 

 

ȼ ɛɿɥɶɲɨɫɬɿ ɨɛɥɚɫɬɟɣ ɍɤɪɚʀɧɢ ɪɿɜɟɧɶ ɿɧɫɨɥɹɰɿʀ ɩɟɪɟɜɢɳɭє ɚɧɚɥɨɝɿɱɧɿ ɩɨɤɚɡɧɢɤɢ 
ɇɿɦɟɱɱɢɧɢ, ɹɤɚ є ɨɞɧɢɦ ɡɿ ɫɜɿɬɨɜɢɯ ɥɿɞɟɪɿɜ ɜ ɨɛɥɚɫɬɿ ɫɨɧɹɱɧɨʀ ɟɧɟɪɝɟɬɢɤɢ. 

ȼ ɭɦɨɜɚɯ ɍɤɪɚʀɧɢ ɩɢɬɨɦɚ ɪɿɱɧɚ, ɫɨɧɹɱɧɚ ɪɚɞɿɚɰɿɹ ɫɤɥɚɞɚє  ɞɥɹ 

1) ȺɊ Ʉɪɢɦ, ɦ. ɋɟɜɚɫɬɨɩɨɥɶ ɿ Ɉɞɟɫɶɤɿɣ ɨɛɥɚɫɬɿ - 1350 ɤȼɬɱ/ɦ2
; 

2) Ⱦɧɿɩɪɨɩɟɬɪɨɜɫɶɤɨʀ, Ⱦɨɧɟɰɶɤɨʀ, Ɂɚɩɨɪɿɡɶɤɨʀ, Ʉɿɪɨɜɨɝɪɚɞɫɶɤɨʀ, Ʌɭɝɚɧɫɶɤɨʀ, 
Ɇɢɤɨɥɚʀɜɫɶɤɨʀ ɿ ɏɟɪɫɨɧɫɶɤɨʀ ɨɛɥɚɫɬɟɣ -  1250 ɤȼɬɱ/ɦ2

; 

3) ȼɿɧɧɢɰɶɤɨʀ, ɀɢɬɨɦɢɪɫɶɤɨʀ, Ʉɢʀɜɫɶɤɨʀ, ɉɨɥɬɚɜɫɶɤɨʀ, Ɋɿɜɧɟɧɫɶɤɨʀ, ɋɭɦɫɶɤɨʀ, 
ɏɚɪɤɿɜɫɶɤɨʀ, ɏɦɟɥɶɧɢɰɶɤɨʀ, ɑɟɪɤɚɫɶɤɨʀ ɿ ɑɟɪɧɿɝɿɜɫɶɤɨʀ ɨɛɥɚɫɬɟɣ - 1150 ɤȼɬɱ/ɦ2

; 

4) ɪɟɲɬɿ ɨɛɥɚɫɬɟɣ - 1000 ɤȼɬɱ/ɦ2
. 

ȼ ɍɤɪɚʀɧɿ є ɜɫɿ ɩɟɪɫɩɟɤɬɢɜɚ ɪɨɡɜɢɬɤɭ ɫɨɧɹɱɧɨʀ ɟɧɟɪɝɟɬɢɤɢ. ɍ ɧɚɲɿɣ ɤɪɚʀɧɿ 
ɫɩɪɢɹɬɥɢɜɢɣ ɤɥɿɦɚɬ - ɪɿɜɟɧɶ ɿɧɫɨɥɹɰɿʀ (ɬɨɛɬɨ ɤɿɥɶɤɿɫɬɶ ɫɨɧɹɱɧɨɝɨ ɜɢɩɪɨɦɿɧɸɜɚɧɧɹ ɧɚ 
ɤɜɚɞɪɚɬɧɢɣ ɦɟɬɪ ɩɨɜɟɪɯɧɿ Ɂɟɦɥɿ) ɜ ɛɿɥɶɲɨɫɬɿ ɨɛɥɚɫɬɟɣ ɍɤɪɚʀɧɢ ɩɟɪɟɜɢɳɭє ɚɧɚɥɨɝɿɱɧɿ 
ɩɨɤɚɡɧɢɤɢ ɇɿɦɟɱɱɢɧɢ, ɹɤɚ є ɨɞɧɢɦ ɡɿ ɫɜɿɬɨɜɢɯ ɥɿɞɟɪɿɜ ɜ ɨɛɥɚɫɬɿ ɫɨɧɹɱɧɨʀ ɟɧɟɪɝɟɬɢɤɢ. 
ɋɩɪɢɹɬɥɢɜɟ ɩɪɚɜɨɜɟ ɩɨɥɟ, ɹɤɟ ɪɟɚɥɶɧɨ ɫɬɢɦɭɥɸє ɿɧɜɟɫɬɭɜɚɧɧɹ ɜ ɚɥɶɬɟɪɧɚɬɢɜɧɭ 
ɟɧɟɪɝɟɬɢɤɭ, ɡɟɥɟɧɢɣ ɬɚɪɢɮ, ɡɚ ɹɤɢɦ ɞɟɪɠɚɜɚ ɜɢɤɭɩɨɜɭє ɜɫɸ ɟɥɟɤɬɪɢɤɭ, ɜɢɪɨɛɥɟɧɟ ɋȿɋ 
- ɨɞɢɧ ɡ ɧɚɣɜɢɳɢɯ ɜ Єɜɪɨɩɿ. ɍ ɤɜɿɬɧɿ 2019 ɪɨɤɭ ɩɪɢɣɧɹɬɨ ɡɚɤɨɧ ɩɪɨ ɡɟɥɟɧɿ ɚɭɤɰɿɨɧɢ. 
Ɂɝɿɞɧɨ ɡ ɧɢɦ, ɭɱɚɫɬɶ ɜ ɚɭɤɰɿɨɧɚɯ ɛɭɞɟ ɨɛɨɜ'ɹɡɤɨɜɢɦ ɡ 2020 ɪɨɤɭ ɞɥɹ ɩɪɨɟɤɬɿɜ ɫɨɧɹɱɧɨʀ 
ɟɧɟɪɝɟɬɢɤɢ ɩɨɬɭɠɧɿɫɬɸ ɩɨɧɚɞ 1 Ɇȼɬ ɿ ɜɿɬɪɨɜɢɯ ɟɥɟɤɬɪɨɫɬɚɧɰɿɣ ɡ ɩɨɬɭɠɧɿɫɬɶ ɛɿɥɶɲɟ 5 
Ɇȼɬ. Ɂɚ ɭɦɨɜɚɦɢ ɚɭɤɰɿɨɧɭ, ɬɨɣ, ɯɬɨ ɩɪɨɩɨɧɭє ɧɚɣɧɢɠɱɭ ɰɿɧɭ, ɡɦɨɠɟ ɩɪɨɞɚɜɚɬɢ 
«ɱɢɫɬɭ» ɟɥɟɤɬɪɨɟɧɟɪɝɿɸ ɞɟɪɠɚɜɿ. 

Ɇɨɠɥɢɜɨɫɬɿ ɿɧɜɟɫɬɭɜɚɬɢ ɜ ɚɥɶɬɟɪɧɚɬɢɜɧɢɣ ɟɧɟɪɝɟɬɢɱɧɢɣ ɫɟɤɬɨɪ ɍɤɪɚʀɧɢ 
ɧɚɞɡɜɢɱɚɣɧɨ ɫɩɪɢɹɬɥɢɜɿ, ɨɫɤɿɥɶɤɢ ɤɪɚʀɧɚ ɜɨɥɨɞɿє ɪɿɡɧɨɦɚɧɿɬɧɢɦɢ ɡɚɩɚɫɚɦɢ ɫɢɪɨɜɢɧɢ ɿ 
ɞɨɛɪɟ ɨɫɜɿɱɟɧɨɸ ɪɨɛɨɱɨɸ ɫɢɥɨɸ, ɦɚє ɬɟɯɧɿɱɧɿ ɧɨɭ-ɯɚɭ, ɧɟɨɛɯɿɞɧɿ ɞɥɹ ɪɨɡɪɨɛɤɢ  
Ʌɿɬɟɪɚɬɭɪɚ. 
1. ɂɫɬɨɱɧɢɤ: REN21, Renewables 2018, Global Status Report, 2018. 

2. ɂɫɬɨɱɧɢɤ: Renewable energy sector: Unlocking sustainable energy potential, National 

Investment Council of Ukraine, 2018. 
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ȾɈɋɅȱȾɀȿɇɇə ɏȺɊȺɄɌȿɊɂɋɌɂɄ ɉ’ЄɁɈȿɅȿɄɌɊɂɑɇɂɏ 
ɌɊȺɇɋɎɈɊɆȺɌɈɊȱȼ 

Ʌɟɫɧɨɣ Ⱦ.ɋ., ɉɚɟɪɚɧɞ ɘ.ȿ. ɤ.ɬ.ɧ., ɩɪɨɮɟɫɨɪ 

ɋɯɿɞɧɨɭɤɪɚʀɧɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɿɦɟɧɿ ȼ.Ⱦɚɥɹ 

ȼ ɫɯɟɦɚɯ ɫɭɱɚɫɧɢɯ ɟɥɟɤɬɪɨɧɧɢɯ  ɩɪɢɫɬɪɨʀɜ ɜ ɹɤɨɫɬɿ ɟɥɟɦɟɧɬɿɜ ɜɫɟ ɱɚɫɬɿɲɟ 
ɩɨɱɚɥɢ ɡ’ɹɜɥɹɬɢɫɹ ɟɥɟɦɟɧɬɢ, ɹɤɿ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɩɪɹɦɢɣ ɬɚ ɡɜɨɪɨɬɧɿɣ ɩ’єɡɨɟɮɟɤɬɢ. 
ɋɟɪɟɞ ɬɚɤɢɯ ɟɥɟɦɟɧɬɿɜ ɨɫɨɛɥɢɜɟ ɦɿɫɰɟ ɡɚɣɦɚɸɬɶ ɩ’єɡɨɬɪɚɧɫɮɨɪɦɚɬɨɪɢ. 
ȼɢɤɨɪɢɫɬɨɜɭɸɬɶ ʀɯ, ɜ ɨɫɧɨɜɧɨɦɭ, ɱɟɪɟɡ ɧɟɜɟɥɢɤɿ ɝɚɛɚɪɢɬɢ ɬɚ ɦɚɫɭ, ɚ ɬɚɤɨɠ 
ɟɤɨɧɨɦɿɱɧɿɫɬɶ. ɉɟɪɟɜɚɝɚɦɢ ɩ’єɡɨɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɭ ɩɨɪɿɜɧɹɧɧɿ ɡ ɟɥɟɤɬɪɨɦɚɝɧɿɬɧɢɦ є 
ɜɢɫɨɤɢɣ ɄɄȾ, ɜɟɥɢɤɢɣ ɤɨɟɮɿɰɿєɧɬ ɬɪɚɧɫɮɨɪɦɚɰɿʀ, ɡɞɿɛɧɿɫɬɶ ɪɨɛɨɬɢ ɧɚ ɜɢɫɨɤɢɯ 
ɱɚɫɬɨɬɚɯ, ɜɢɫɨɤɚ ɡɧɨɫɨɫɬɿɣɤɿɫɬɶ ɿ  ɬɟ, ɳɨ ɜɨɧɢ ɧɟ ɫɬɜɨɪɸɸɬɶ ɟɥɟɤɬɪɨɦɚɝɧɿɬɧɢɯ 
ɩɟɪɟɲɤɨɞ. 

ȿɤɫɩɟɪɢɦɟɧɬɚɥɶɧɿ ɞɨɫɥɿɞɠɟɧɧɹ ɩɪɨɜɨɞɢɥɢɫɹ ɞɥɹ  ɨɞɧɨɲɚɪɨɜɨɝɨ Ɍɉ-Ɋ1 800603  ɿ 
ɛɚɝɚɬɨɲɚɪɨɜɨɝɨ Ɍɉ-ɊɆ 2005015 ɩ’єɡɨɟɥɟɤɬɪɢɱɧɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɿɜ ɧɚɩɪɭɝɢ 
ɩɨɩɟɪɟɱɧɨ-ɩɨɞɨɜɠɧɶɨɝɨ ɬɢɩɿɜ, ɹɤɿ ɩɨɤɚɡɚɧɿ ɧɚ ɪɢɫ. 1. 

 

 

 

 

 

 

 

 

 

 

Ɋɢɫ.1 - ɉ’єɡɨɟɥɟɤɬɪɢɱɧɿ ɬɪɚɧɫɮɨɪɦɚɬɨɪɢ, ɳɨ ɞɨɫɥɿɞɠɭɜɚɥɢɫɹ: 
ɚ) Ɍɉ-Ɋ1 800603; ɛ) Ɍɉ-ɊɆ 2005015. 

 

Ɍɚɛɥɢɰɹ - ȿɥɟɤɬɪɨɮɿɡɢɱɧɿ ɩɚɪɚɦɟɬɪɢ ɩ’єɡɨɬɪɚɧɫɮɨɪɦɚɬɨɪɿɜ 
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Ɍɉ-Ɋ1 800603 19,0-22,0 0,010 30 3,5 0,5 60 

Ɍɉ-ɊɆ 2005015 79,2-96,8 0,008 - 2,0 0,5 3 

 

ɇɚ ɪɢɫ. 2,ɚ ɧɚɜɟɞɟɧɿ ɪɟɡɭɥɶɬɚɬɢ ɜɢɦɿɪɸɜɚɧɧɹ ɜɢɯɿɞɧɨʀ ɧɚɩɪɭɝɢ 
ɩ’єɡɨɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɢɩɚ Ɍɉ-Ɋ1 800603 ɜ ɡɚɥɟɠɧɨɫɬɿ ɜɿɞ ɱɚɫɬɨɬɢ ɜɯɿɞɧɨʀ ɧɚɩɪɭɝɢ, ɹɤɚ 
ɞɨɪɿɜɧɸɜɚɥɚ ɨɞɧɨɦɭ ɜɨɥɶɬɭ, ɭ ɞɿɚɩɚɡɨɧɿ ɱɚɫɬɨɬ ɜɿɞ 17000 ɞɨ 21400 Ƚɰ, ɚ ɧɚ ɪɢɫ. 2ɛ 

ɪɟɡɭɥɶɬɚɬɢ ɜɢɦɿɪɸɜɚɧɧɹ ɞɥɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ Ɍɉ-ɊɆ 2005015. Ⱦɥɹ ɰɶɨɝɨ 
ɩ’єɡɨɬɪɚɧɫɮɨɪɦɚɬɨɪɚ  ɞɿɚɩɚɡɨɧ ɱɚɫɬɨɬ, ɜ ɹɤɨɦɭ ɩɪɨɜɨɞɢɥɢɫɹ ɞɨɫɥɿɞɠɟɧɧɹ, ɡɦɿɫɬɢɥɢɫɹ ɜ 
ɛɿɤ ɛɿɥɶɲ ɜɟɥɢɤɢɯ ɡɧɚɱɟɧɶ ɱɟɪɟɡ ɬɟ, ɳɨ ɞɨɜɠɢɧɚ ɞɪɭɝɨɝɨ ɩ’єɡɨɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜ ɬɪɢ 
ɪɚɡɢ ɦɟɧɲɚ, ɧɿɠ ɩɟɪɲɨɝɨ. ȼɢɦɿɪɸɜɚɧɧɹ ɩɪɨɜɨɞɢɥɢɫɹ ɩɪɢ ɩɿɞɤɥɸɱɟɧɧɿ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɿɜ ɧɚ ɧɚɜɚɧɬɚɠɟɧɧɹ 100 ɆɈɦ.  

ɚ) ɛ) 
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Ɋɢɫ.2 - Ⱥɦɩɥɿɬɭɞɧɨ-ɱɚɫɬɨɬɧɿ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩ’єɡɨɟɥɟɤɬɪɢɱɧɢɯ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɿɜ: 

ɚ) Ɍɉ-Ɋ1 800603; ɛ) Ɍɉ-ɊɆ 2005015. 
Ɋɟɡɭɥɶɬɚɬɢ ɩɪɨɜɟɞɟɧɢɯ ɞɨɫɥɿɞɠɟɧɶ ɩɨɤɚɡɚɥɢ, ɳɨ ɩ’єɡɨɬɪɚɧɫɮɨɪɦɚɬɨɪɢ ɞɨɡɜɨɥɹɸɬɶ 

ɨɬɪɢɦɚɬɢ ɜɟɥɢɤɟ ɡɧɚɱɟɧɧɹ ɤɨɟɮɿɰɿєɧɬɚ ɬɪɚɧɫɮɨɪɦɚɰɿʀ, ɜɟɥɢɱɢɧɚ ɹɤɨɝɨ ɡɚ ɪɟɡɭɥɶɬɚɬɚɦɢ 
ɟɤɫɩɟɪɢɦɟɧɬɭ ɞɨɫɹɝɚɥɚ ɡɧɚɱɟɧɧɹ 2934. ɉɪɢ ɰɶɨɦɭ ɨɞɧɨɲɚɪɨɜɢɣ  ɩ’єɡɨɬɪɚɧɫɮɨɪɦɚɬɨɪ ɧɚ 
ɞɪɭɝɿɣ ɝɚɪɦɨɧɿɰɿ ɩɨɤɚɡɚɜ ɡɛɿɥɶɲɟɧɧɹ ɜɢɯɿɞɧɨʀ ɧɚɩɪɭɝɢ, ɜɿɞɧɨɫɧɨ ɧɚɩɪɭɝɢ ɧɚ ɩɟɪɲɿɣ, 
ɩɪɢɛɥɢɡɧɨ ɧɚ 21%. ȼ ɬɨɣ ɠɟ ɱɚɫ  ɛɚɝɚɬɨɲɚɪɨɜɢɣ  ɩ’єɡɨɬɪɚɧɫɮɨɪɦɚɬɨɪ ɩɨɤɚɡɚɜ ɡɛɿɥɶɲɟɧɧɹ 
ɜɢɯɿɞɧɨʀ ɧɚɩɪɭɝɢ ɧɚ ɩɟɪɲɿɣ ɝɚɪɦɨɧɿɰɿ ɿ ɰɟ ɡɛɿɥɶɲɟɧɧɹ ɫɤɥɚɞɚɥɨ ɛɿɥɹ 7%. ȼɢɤɨɪɢɫɬɚɧɧɹ 
ɬɪɟɬɶɨʀ ɝɚɪɦɨɧɿɤɢ ɧɟɞɨɰɿɥɶɧɨ, ɬɚɤ ɹɤ ɜɢɯɿɞɧɚ ɧɚɩɪɭɝɚ ɩɪɢ ɰɶɨɦɭ ɡɧɢɠɭєɬɶɫɹ ɧɚ ɩɨɪɹɞɨɤ, 
ɬɨɛɬɨ ɟɮɟɤɬɢɜɧɿɫɬɶ ɪɨɛɨɬɢ ɩ’єɡɨɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɞɭɠɟ ɧɢɡɶɤɚ. 

ɇɚ ɪɢɫ. 3 ɩɨɤɚɡɚɧɿ ɧɚɜɚɧɬɚɠɭɜɚɥɶɧɿ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩ’єɡɨɬɪɚɧɫɮɨɪɦɚɬɨɪɿɜ Ɍɉ-Ɋ1 
800603 ɿ Ɍɉ-ɊɆ 2005015 ɞɥɹ ɩɟɪɲɨʀ (ɤɪɢɜɚ 1) ɿ ɞɪɭɝɨʀ (ɤɪɢɜɚ 2) ɝɚɪɦɨɧɿɤ.  

 

 

 

 

 

 

 

 

 

 

 

 

 

Ɋɢɫ. 3 - ɇɚɜɚɧɬɚɠɭɜɚɥɶɧɿ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩ’єɡɨɟɥɟɤɬɪɢɱɧɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɿɜ: 
ɚ) Ɍɉ-Ɋ1 800603; ɛ) Ɍɉ-ɊɆ 2005015 

 

Ɂ ɧɚɜɟɞɟɧɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɜɢɞɧɨ, ɳɨ ɨɩɿɪ ɧɚɜɚɧɬɚɠɟɧɧɹ ɡɧɚɱɧɨ ɜɩɥɢɜɚє ɧɚ 
ɜɟɥɢɱɢɧɭ ɜɢɯɿɞɧɨʀ ɧɚɩɪɭɝɢ ɿ ɡɿ ɡɦɟɧɲɟɧɧɹɦ ɨɩɨɪɭ ɜɢɯɿɞɧɚ ɧɚɩɪɭɝɚ ɡɦɟɧɲɭєɬɶɫɹ. ɉɪɢ 
ɰɶɨɦɭ ɡɦɟɧɲɟɧɧɹ ɧɚɩɪɭɝɢ ɞɥɹ ɨɞɧɨɲɚɪɨɜɨɝɨ ɩ’єɡɨɬɪɚɧɫɮɨɪɦɚɬɨɪɿɜ ɡɧɚɱɧɨ ɛɿɥɶɲɟ, 
ɧɿɠ ɛɚɝɚɬɨɲɚɪɨɜɨɝɨ, ɳɨ ɫɜɿɞɱɢɬɶ ɩɪɨ ɛɿɥɶɲɭ ɡɞɚɬɧɿɫɬɶ ɧɚɜɚɧɬɚɠɟɧɧɹ ɛɚɝɚɬɨɲɚɪɨɜɨɝɨ, 
ɧɟɡɜɚɠɚɸɱɢ ɧɚ ɣɨɝɨ ɦɟɧɲɿ ɪɨɡɦɿɪɢ. 

Uɜɢɯ, ȼ 

f, Ƚɰ 

ɚ) 

Uɜɢɯ, ȼ 

f, Ƚɰ 

ɛ) 

Uɜɢɯ, ȼ 

R, ɆɈɦ 

1 

2 

Uɜɢɯ, ȼ 

R, ɆɈɦ 

1 

2 

ɚ) ɛ) 



ɋɟɤɰɿɹ 5: ȿɥɟɤɬɪɨɟɧɟɪɝɟɬɢɤɚ, ɜɢɦɿɪɸɜɚɥɶɧɚ ɬɟɯɧɿɤɚ ɬɚ ɤɨɦɩ’ɸɬɟɪɧɚ ɿɧɠɟɧɟɪɿɹ 
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ȾɈɋɅȱȾɀȿɇɇə ɉɊɈɐȿɋɍ ɊȿɄɈɆȻȱɇȺɐȱȲ ɇȿȽȺɌɂȼɇɂɏ ȱɈɇȱȼ  
ɉɊɂ ɒɌɍɑɇȱɃ ȱɈɇȱɁȺɐȱȲ ɉɈȼȱɌɊə  

ɋɨɪɨɤɿɧ ȼ.ɋ., ɉɚɟɪɚɧɞ ɘ.ȿ. ɤ.ɬ.ɧ., ɩɪɨɮɟɫɨɪ 

ɋɯɿɞɧɨɭɤɪɚʀɧɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɿɦɟɧɿ ȼ.Ⱦɚɥɹ 

ȼ ɛɚɝɚɬɶɨɯ ɪɨɛɨɬɚɯ ɞɨɜɟɞɟɧɨ, ɳɨ ɚɟɪɨɿɨɧɢ ɩɨɡɢɬɢɜɧɨ ɜɩɥɢɜɚɸɬɶ ɧɚ ɨɪɝɚɧɿɡɦ ɬɚ 
ɡɚɝɚɥɶɧɢɣ ɫɬɚɧ ɥɸɞɢɧɢ, ɚ ɫɚɦɟ: ɡɦɟɧɲɭɸɬɶ ɜɬɨɦɭ ɬɚ ɩɿɞɜɢɳɭɸɬɶ ɩɪɚɰɟɡɞɚɬɧɿɫɬɶ; 
ɩɨɡɢɬɢɜɧɨ ɜɩɥɢɜɚɸɬɶ ɧɚ ɫɨɧ; ɩɿɞɜɢɳɭɸɬɶ ɫɬɿɣɤɿɫɬɶ ɞɨ ɨɯɨɥɨɞɠɟɧɧɹ, ɛɚɤɬɟɪɿɚɥɶɧɿɣ ɚɛɨ 
ɯɿɦɿɱɧɿɣ ɿɧɬɨɤɫɢɤɚɰɿʀ; ɫɬɢɦɭɥɸɸɬɶ ɬɤɚɧɢɧɧɟ ɞɢɯɚɧɧɹ ɬɚ ɿɧɲɟ. ɑɢɫɥɟɧɧɿ ɞɨɫɥɿɞɠɟɧɧɹ 
ɜɱɟɧɢɯ ɩɨɤɚɡɚɥɢ ɜɚɠɥɢɜɿɫɬɶ ɞɨɞɟɪɠɚɧɧɹ ɜ ɩɨɜɿɬɪɿ, ɞɟ ɡɧɚɯɨɞɢɬɶɫɹ ɥɸɞɢɧɚ, 
ɨɩɬɢɦɚɥɶɧɨʀ ɤɨɧɰɟɧɬɪɚɰɿʀ ɿɨɧɿɜ. 

 ȼ ɫɭɱɚɫɧɢɯ ɭɦɨɜɚɯ ɥɸɞɫɶɤɨɝɨ ɠɢɬɬɹ ɫɟɪɟɞ ɜɟɥɢɤɨʀ ɤɿɥɶɤɨɫɬɿ ɟɥɟɤɬɪɨɧɧɢɯ 
ɩɪɢɫɬɪɨʀɜ ɬɚ ɡɚɱɢɧɟɧɢɯ ɩɪɢɦɿɳɟɧɧɹɯ ɰɹ ɜɢɦɨɝɚ ɧɚɣɱɚɫɬɿɲɟ ɧɟ ɜɢɤɨɧɭєɬɶɫɹ. Ⱦɥɹ 
ɩɨɤɪɚɳɟɧɧɹ ɿɨɧɧɨɝɨ ɫɟɪɟɞɨɜɢɳɚ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ ɫɩɟɰɿɚɥɶɧɿ ɩɪɢɥɚɞɢ, ɬɚɤ ɡɜɚɧɿ 
ɿɨɧɿɡɚɬɨɪɢ. Ⱥɥɟ ɩɨɡɢɬɢɜɧɢɣ ɟɮɟɤɬ ɫɬɚє ɩɨɦɿɬɧɢɦɢ ɥɢɲɟ ɩɪɢ ɜɿɞɩɨɜɿɞɧɿɣ ɤɿɥɶɤɨɫɬɿ 
ɚɟɪɨɿɨɧɿɜ ɭ ɩɨɜɿɬɪɿ. 

Ɍɚɛɥɢɰɹ - ɇɨɪɦɚɬɢɜɧɿ ɜɟɥɢɱɢɧɢ ɿɨɧɿɡɚɰɿʀ ɩɨɜɿɬɪɹɧɨɝɨ ɫɟɪɟɞɨɜɢɳɚ ɜɢɪɨɛɧɢɱɢɯ ɬɚ 
ɝɪɨɦɚɞɫɶɤɢɯ ɩɪɢɦɿɳɟɧɶ 

Ɋɿɜɟɧɶ 
Ʉɿɥɶɤɿɫɬɶ ɿɨɧɿɜ ɜ 1 ɫɦ3 

ɉɨɤɚɡɧɢɤ ɩɨɥɹɪɧɨɫɬɿ ɉ 
ɉɨɡɢɬɢɜɧɿ ɿɨɧɢ Ч+ ɇɟɝɚɬɢɜɧɿ ɿɨɧɢ n

-
 

Ɇɿɧɿɦɚɥɶɧɨ 
ɧɟɨɛɯɿɞɧɢɣ 

400 600 - 0,2 

Ɉɩɬɢɦɚɥɶɧɢɣ 1500-3000 n
-
 ≤ 50000 ɜɿɞ - 0,05 ɞɨ 0 

Ɇɚɤɫɢɦɚɥɶɧɨ 
ɞɨɩɭɫɬɢɦɢɣ 

50000 50000 ɜɿɞ - 0,05 ɞɨ + 0,05 

ȼ ɹɤɨɫɬɿ ɩɪɢɥɚɞɭ ɞɥɹ ɲɬɭɱɧɨʀ ɿɨɧɿɡɚɰɿʀ ɩɨɜɿɬɪɹ ɩɪɢ ɩɪɨɜɟɞɟɧɧɿ ɟɤɫɩɟɪɢɦɟɧɬɭ 
ɜɢɤɨɪɢɫɬɨɜɭɜɚɜɫɹ ɿɨɧɿɡɚɬɨɪ ɬɢɩɭ ɂȼɉ-1, ɚ ɞɥɹ 
ɜɢɦɿɪɸɜɚɧɧɹ ɤɨɧɰɟɧɬɪɚɰɿʀ ɧɟɝɚɬɢɜɧɢɯ ɿɨɧɿɜ – 

ɥɿɱɢɥɶɧɢɤ ɚɟɪɨɿɨɧɿɜ ɆȺɋ-01. 

Ɉɰɿɧɤɚ ɯɚɪɚɤɬɟɪɭ ɪɨɡɩɨɞɿɥɭ ɤɨɧɰɟɧɬɪɚɰɿʀ 
ɿɨɧɿɜ ɜ ɡɚɥɟɠɧɨɫɬɿ ɜɿɞ ɜɿɞɫɬɚɧɿ L ɞɨ ɿɨɧɿɡɚɬɨɪɚ ɿ 
ɱɚɫɭ t ɩɿɫɥɹ ɜɢɦɤɧɟɧɧɹ ɩɪɨɜɨɞɢɥɚɫɹ ɜ 
ɿɡɨɥɶɨɜɚɧɨɦɭ ɩɨɪɨɠɧɶɨɦɭ ɩɪɢɦɿɳɟɧɧɿ ɪɨɡɦɿɪɨɦ 
6×12 ɦ ɩɪɢ ɜɿɞɫɭɬɧɨɫɬɿ ɡɨɜɧɿɲɧɿɯ ɟɥɟɤɬɪɢɱɧɨɝɨ ɿ 
ɦɚɝɧɿɬɧɨɝɨ ɩɨɥɿɜ ɡɚ ɫɯɟɦɨɸ ɩɪɟɞɫɬɚɜɥɟɧɨɸ ɧɚ 
ɪɢɫ.1. 

ȼɢɦɿɪɸɜɚɧɧɹ ɩɪɨɜɨɞɢɥɢɫɹ ɧɚ ɜɿɞɫɬɚɧɹɯ L 

ɜɿɞ ɿɨɧɿɡɚɬɨɪɚ ɩɨɜɿɬɪɹ ɂȼɉ-1 -  0,5ɦ; 1,0 ɦ; 1,5 ɦ; 
2,0 ɦ; 2,5 ɦ;, 3,0 ɦ; 3,5 ɦ; 4,0 ɦ. Ⱦɥɹ ɞɢɧɚɦɿɱɧɨʀ 
ɮɿɤɫɚɰɿʀ ɪɟɡɭɥɶɬɚɬɿɜ ɟɤɫɩɟɪɢɦɟɧɬɭ 
ɜɢɤɨɪɢɫɬɨɜɭɜɚɥɚɫɹ ɜɿɞɟɨɤɚɦɟɪɚ. ɉɿɫɥɹ ɮɿɤɫɚɰɿʀ 
ɞɚɧɧɿ, ɳɨ ɡɧɿɦɚɥɢɫɹ ɧɚ ɜɿɞɟɨ ɱɟɪɟɡ ɩɪɨɦɿɠɤɢ ɱɚɫɭ  
0, 2ɫ, 4ɫ, 6ɫ, 8ɫ, 10ɫ, 12ɫ, 14ɫ, ɡɚɧɨɫɢɥɢɫɹ ɭ 
ɬɚɛɥɢɰɸ, ɡɚ ɪɟɡɭɥɶɬɚɬɚɦɢ ɹɤɨʀ ɩɨɛɭɞɨɜɚɧɿ ɝɪɚɮɿɤɢ 
ɡɚɥɟɠɧɨɫɬɟɣ ɤɨɧɰɟɧɬɪɚɰɿʀ ɧɟɝɚɬɢɜɧɢɯ ɿɨɧɿɜ  n  ɜɿɞ 
ɱɚɫɭ ɩɿɫɥɹ ɜɢɦɤɧɟɧɧɹ ɿɨɧɿɡɚɬɨɪɚ ɞɥɹ ɜɿɞɫɬɚɧɿ L 

(ɪɢɫ. 2) ɿ ɱɚɫɭ ɧɚ ɮɿɤɫɨɜɚɧɿɣ ɜɿɞɫɬɚɧɿ (ɪɢɫ. 3) . 

 

ɆȺɋ-01 

ɂȼɉ-1 

Ⱥɟɪɨɿɨɧɢ 

L 

Ɋɢɫ. 1 - Ɋɨɡɦɿɳɟɧɧɹ ɩɪɢɥɚɞɿɜ ɭ 
ɤɿɦɧɚɬɿ ɜ ɩɪɨɰɟɫɿ ɟɤɫɩɟɪɢɦɟɧɬɭ 
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Ɋɢɫ. 2 - Ƚɪɚɮɿɤɢ ɡɚɥɟɠɧɨɫɬɟɣ ɤɨɧɰɟɧɬɪɚɰɿʀ ɧɟɝɚɬɢɜɧɢɯ ɿɨɧɿɜ  n  ɜɿɞ ɱɚɫɭ ɩɿɫɥɹ 
ɜɢɦɤɧɟɧɧɹ ɿɨɧɿɡɚɬɨɪɚ ɞɥɹ ɜɿɞɫɬɚɧɟɣ L:  

1 - 0,5ɦ;.2 - 1,0ɦ; 3 - 1,5ɦ; 4 - 2,0ɦ; 5 - 2,5ɦ; 6 - 3,0ɦ; 7 - 3,5ɦ; 8 - 4,0ɦ    
 

 

 

 

 

 

 

 

 

 

Ɋɢɫ. 3 - Ƚɪɚɮɿɤɢ ɡɚɥɟɠɧɨɫɬɟɣ ɤɨɧɰɟɧɬɪɚɰɿʀ ɧɟɝɚɬɢɜɧɢɯ ɿɨɧɿɜ n ɜɿɞ ɜɿɞɫɬɚɧɿ  L  

ɜ ɦɨɦɟɧɬ ɜɢɦɿɪɸɜɚɧɧɹ t: 
1 - 0 ɫ; 2 - 2 ɫ; 3 – 4 ɫ; 4 – 6 ɫ; 5 – 8 ɫ; 6 – 10 ɫ; 7 – 12 ɫ; 8 – 14 ɫ  

 

Ⱥɧɚɥɿɡ ɡɚɥɟɠɧɨɫɬɟɣ ɧɚ ɪɢɫ. 2 ɩɨɤɚɡɭє, ɳɨ ɩɿɫɥɹ ɜɢɤɥɸɱɟɧɧɹ ɿɨɧɿɡɚɬɨɪɚ 
ɞɟɿɨɧɢɡɚɰɿɹ ɜɿɞɛɭɜɚєɬɶɫɹ ɡɧɚɱɧɨ ɿɧɬɟɧɫɢɜɧɿɲɟ ɜ ɨɛɥɚɫɬɹɯ ɜɢɫɨɤɢɯ ɤɨɧɰɟɧɬɪɚɰɿɣ ɿɨɧɿɜ, 
ɧɿɠ ɜ ɨɛɥɚɫɬɹɯ ɧɢɡɶɤɢɯ ɤɨɧɰɟɧɬɪɚɰɿɣ. ɇɚ ɜɢɞɚɥɟɧɧɿ ɜɿɞ ɞɠɟɪɟɥɚ ɿɨɧɿɜ 3,5ɦ ɩɪɨɬɹɝɨɦ 
ɫɩɨɫɬɟɪɟɠɭɜɚɧɨɝɨ ɩɟɪɿɨɞɭ ɱɚɫɭ ɫɩɨɫɬɟɪɿɝɚєɬɶɫɹ ɧɚɜɿɬɶ ɞɟɹɤɟ ɡɛɿɥɶɲɟɧɧɹ ɤɨɧɰɟɧɬɪɚɰɿʀ 
ɧɟɝɚɬɢɜɧɢɯ ɿɨɧɿɜ. Ɉɫɬɚɧɧє ɩɨɹɫɧɸєɬɶɫɹ ɚɠ ɧɿɹɤ ɧɟ ɿɨɧɿɡɚɰɿєɸ ɜ ɞɨɫɥɿɞɠɭɜɚɧɨɦɭ 
ɩɪɨɫɬɨɪɿ, ɚ ɩɟɪɟɦɿɳɟɧɧɹɦ ɧɟɝɚɬɢɜɧɢɯ ɿɨɧɿɜ ɡ ɨɛɥɚɫɬɿ ɜɢɫɨɤɨʀ ɤɨɧɰɟɧɬɪɚɰɿʀ ɜ ɨɛɥɚɫɬɶ 
ɦɟɧɲɨʀ ɤɨɧɰɟɧɬɪɚɰɿʀ, ɬɨɛɬɨ ɞɢɮɭɡɿєɸ. Ɍɚɤɨɦɭ ɹɜɢɳɭ ɦɨɠɧɚ ɞɚɬɢ ɧɚɡɜɭ «ɿɨɧɧɢɣ ɜɿɬɟɪ». 
Ɉɱɟɜɢɞɧɨ, ɳɨ ɹɜɢɳɟ ɩɟɪɟɦɿɳɟɧɧɹ ɿɨɧɿɜ (ɞɢɮɭɡɿɹ ɚɛɨ «ɿɨɧɧɢɣ ɜɿɬɟɪ») ɦɚє ɦɿɫɰɟ ɿ ɧɚ 
ɦɟɧɲɿɣ ɜɿɞɫɬɚɧɿ ɜɿɞ ɞɠɟɪɟɥɚ ɿɨɧɿɜ, ɬɨɛɬɨ ɧɚ ɜɿɞɫɬɚɧɹɯ ɜɿɞ 0,5 ɞɨ 3,5 ɦ, ɚɥɟ ɬɭɬ ɟɮɟɤɬ ɜɿɞ 
ɰɶɨɝɨ ɩɟɪɟɦɿɳɟɧɧɹ ɦɟɧɲ ɩɨɦɿɬɧɢɣ ɚɛɨ ɧɟ ɩɨɦɿɬɧɢɣ ɜɡɚɝɚɥɿ ɜ ɡɜ'ɹɡɤɭ ɡ ɛɿɥɶɲ 
ɿɧɬɟɧɫɢɜɧɢɦɢ ɞɟɿɨɧɿɡɚɰɿɣɧɢɦɢ ɩɪɨɰɟɫɚɦɢ. 

Ⱥɧɚɥɿɡ ɡɚɥɟɠɧɨɫɬɟɣ ɧɚ ɪɢɫ. 3 ɩɨɤɚɡɭє, ɳɨ ɩɪɢ ɪɨɛɨɬɿ ɿɨɧɿɡɚɬɨɪɚ (ɦɨɦɟɧɬ ɱɚɫɭ 0) 
ɪɨɡɩɨɞɿɥ ɿɨɧɿɜ ɧɨɫɢɬɶ ɟɤɫɩɨɧɟɧɰɿɚɥɶɧɢɣ ɯɚɪɚɤɬɟɪ. Ɉɞɧɚɤ, ɡ ɦɨɦɟɧɬɭ ɜɢɤɥɸɱɟɧɧɹ 
ɿɨɧɿɡɚɬɨɪɚ ɯɚɪɚɤɬɟɪ ɪɨɡɩɨɞɿɥɭ ɿɨɧɿɜ ɜ ɩɪɨɫɬɨɪɿ ɡɦɿɧɸєɬɶɫɹ. ɉɨɱɢɧɚɸɱɢ ɡ ɱɟɬɜɟɪɬɨʀ 
ɫɟɤɭɧɞɢ ɫɩɨɫɬɟɪɿɝɚєɬɶɫɹ ɪɿɡɤɟ ɡɧɢɠɟɧɧɹ ɤɨɧɰɟɧɬɪɚɰɿʀ ɩɨɛɥɢɡɭ ɿɨɧɿɡɚɬɨɪɚ (ɧɚ ɜɿɞɫɬɚɧɿ 
(0,5 ɦɟɬɪɚ), ɚ ɡ ɲɨɫɬɨʀ ɫɟɤɭɧɞɢ ɿ ɞɚɥɿ ɩɨɱɚɜ ɩɪɨɹɜɥɹɬɢɫɹ ɦɚɤɫɢɦɭɦ ɤɨɧɰɟɧɬɪɚɰɿʀ ɜ 
ɨɛɥɚɫɬɿ ɩɪɨɫɬɨɪɭ ɫɩɨɱɚɬɤɭ ɧɚ ɜɿɞɫɬɚɧɿ 1 ɦɟɬɪ, ɩɨɬɿɦ ɰɟɣ ɦɚɤɫɢɦɭɦ ɩɟɪɟɦɿɫɬɢɜɫɹ ɞɚɥɿ ɿ 
ɫɬɚɜ ɩɪɨɹɜɥɹɬɢɫɹ ɧɚ ɜɿɞɫɬɚɧɿ 1,5 ɦɟɬɪɚ. Ⱦɚɧɢɣ ɟɮɟɤɬ ɩɨɹɫɧɸєɬɶɫɹ ɬɚɤɨɠ ɹɤ ɿ ɪɚɧɿɲɟ 
ɩɪɨɰɟɫɨɦ ɞɢɮɭɡɿʀ ɿɨɧɿɜ ɜ ɨɛɥɚɫɬɶ ɛɿɥɶɲ ɧɢɡɶɤɨʀ ɤɨɧɰɟɧɬɪɚɰɿʀ. 

Ɋɟɡɭɥɶɬɚɬɢ ɩɪɨɜɟɞɟɧɢɯ ɟɤɫɩɟɪɢɦɟɧɬɿɜ ɦɨɠɧɚ ɪɟɤɨɦɟɧɞɭɜɚɬɢ ɩɪɢ ɪɨɡɪɨɛɰɿ 
ɛɿɩɨɥɹɪɧɢɯ ɿɨɧɿɡɚɬɨɪɿɜ, ɞɟ ɧɟɨɛɯɿɞɧɨ ɜɢɡɧɚɱɢɬɢ ɨɩɬɢɦɚɥɶɧɢɣ ɚɥɝɨɪɢɬɦ ɩɨɱɟɪɝɨɜɨɝɨ 
ɜɤɥɸɱɟɧɧɹ ɿ ɜɿɞɤɥɸɱɟɧɧɹ ɞɠɟɪɟɥ ɧɟɝɚɬɢɜɧɢɯ ɿ ɩɨɡɢɬɢɜɧɢɯ ɿɨɧɿɜ, ɞɥɹ ɡɚɛɟɡɩɟɱɟɧɧɹ 
ɨɩɬɢɦɚɥɶɧɨʀ ɤɨɧɰɟɧɬɪɚɰɿʀ ɚɟɪɨɿɨɧɿɜ. 
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ɋɟɤɰɿɹ 5: ȿɥɟɤɬɪɨɟɧɟɪɝɟɬɢɤɚ, ɜɢɦɿɪɸɜɚɥɶɧɚ ɬɟɯɧɿɤɚ ɬɚ ɤɨɦɩ’ɸɬɟɪɧɚ ɿɧɠɟɧɟɪɿɹ 

179 

ɆȿɌɈȾɂ ɈɉɌɂɆȱɁȺɐȱȲ ɉɊɈɐȿɋɍ ɄɈɇɋɌɊɍɘȼȺɇɇə ȿɅȿɄɌɊɈɇɇɂɏ 
ɉɊɂɅȺȾȱȼ 

Ɍɤɚɱɟɧɤɨ ȼ. ɘ. ɚɫɩɿɪɚɧɬ 

ɋɯɿɞɧɨɭɤɪɚʀɧɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɿɦɟɧɿ ȼ. Ⱦɚɥɹ 

Ⱦɥɹ ɨɩɬɢɦɿɡɚɰɿʀ ɩɪɨɰɟɫɭ ɤɨɧɫɬɪɭɸɜɚɧɧɹ ɿɫɧɭє ɛɚɝɚɬɨ ɦɟɬɨɞɿɜ. Ɉɫɤɿɥɶɤɢ ɜ ɛɿɥɶɲɨɫɬɿ 
ɩɪɚɤɬɢɱɧɨ ɜɚɠɥɢɜɢɯ ɜɢɩɚɞɤɿɜ ɚɧɚɥɿɬɢɱɧɟ ɪɨɡɜ’ɹɡɚɧɧɹ ɡɚɞɚɱ ɨɩɬɢɦɿɡɚɰɿʀ ɜɚɠɤɟ ɚɛɨ 
ɧɟɦɨɠɥɢɜɟ, ɦɢ ɦɚєɦɨ ɜɨɥɨɞɿɬɢ ɱɢɫɟɥɶɧɢɦɢ ɦɟɬɨɞɚɦɢ, ɪɨɡɪɚɯɨɜɚɧɢɦɢ ɧɚ ɡɚɫɬɨɫɭɜɚɧɧɹ 
ɫɭɱɚɫɧɢɯ ɤɨɦɩ’ɸɬɟɪɿɜ. 

Ɋɨɡɪɿɡɧɹɸɬɶ ɞɟɤɿɥɶɤɚ ɦɟɬɨɞɿɜ ɡɚ ʀɯ ɜɥɚɫɬɢɜɨɫɬɹɦɢ: ɱɢɫɟɥɶɧɿ ɦɟɬɨɞɢ ɨɞɧɨɜɢɦɿɪɧɨʀ 
ɨɩɬɢɦɿɡɚɰɿʀ, ɦɟɬɨɞɢ ɧɭɥɶɨɜɨɝɨ, ɩɟɪɲɨɝɨ ɣ ɞɪɭɝɨɝɨ ɩɨɪɹɞɤɿɜ ɛɟɡɭɦɨɜɧɨʀ ɦɿɧɿɦɿɡɚɰɿʀ, ɦɟɬɨɞɢ 

ɭɦɨɜɧɨʀ ɛɚɝɚɬɨɜɢɦɿɪɧɨʀ ɨɩɬɢɦɿɡɚɰɿʀ. 
Ɋɨɡɝɥɹɧɟɦɨ ɞɟɹɤɿ ɦɟɬɨɞɢ , ɹɤɿ ɦɢɧɭɥɨɝɨ ɪɚɡɭ ɳɟ ɧɟ ɪɨɡɝɥɹɞɭɜɚɥɢɫɶ. 
Ɇɟɬɨɞ ɪɨɡɝɚɥɭɠɟɧɶ ɬɚ ɝɪɚɧɢɰɶ 

ȼ ɦɟɬɨɞɿ ɪɨɡɝɚɥɭɠɟɧɶ ɬɚ ɝɪɚɧɢɰɶ, ɩɪɨɰɟɫ ɪɨɡɜ’ɹɡɚɧɧɹ ɰɿɥɨɱɢɫɟɥɶɧɨʀ ɡɚɞɚɱɿ ɩɨɱɢɧɚєɬɶɫɹ ɡ 
ɪɨɡɜ’ɹɡɚɧɧɹ ɧɟɩɟɪɟɪɜɧɨʀ ɡɚɞɚɱɿ ɥɿɧɿɣɧɨɝɨ ɩɪɨɝɪɚɦɭɜɚɧɧɹ ɞɜɨʀɫɬɢɦ ɫɢɦɩɥɟɤɫ-ɦɟɬɨɞɨɦ. 
əɤɳɨ ɨɬɪɢɦɚɧɢɣ ɩɪɢ ɰɶɨɦɭ ɨɩɬɢɦɚɥɶɧɢɣ ɨɩɨɪɧɢɣ ɩɥɚɧ x

0
 ɧɟ ɡɚɞɨɜɨɥɶɧɹє ɭɦɨɜɿ 

ɰɿɥɨɱɢɫɟɥɶɧɨɫɬɿ, ɬɨ ɞɥɹ ɩɪɨɞɨɜɠɟɧɧɹ ɪɨɡɜ’ɹɡɚɧɧɹ ɜɢɯɿɞɧɚ ɦɧɨɠɢɧɚ ɩɪɢɩɭɫɬɢɦɢɯ ɪɨɡɜ’ɹɡɤɿɜ 
X

 0
 ɪɨɡɛɢɜɚєɬɶɫɹ ɧɚ ɞɜɿ ɜɡɚєɦɧɨ ɧɟɩɟɪɟɫɿɱɧɿ ɩɿɞɦɧɨɠɢɧɢ X1

1 ɿ X2
1
 ɡɚ ɞɨɩɨɦɨɝɨɸ ɞɨɞɚɬɤɨɜɢɯ 

ɨɛɦɟɠɟɧɶ. 
Ɇɟɬɨɞ ɞɢɯɨɬɨɦɿʀ 
Ɇɟɬɨɞ ɞɢɯɨɬɨɦɿʀ ɦɨɠɧɚ ɜɿɞɧɟɫɬɢ ɞɨ ɩɨɫɥɿɞɨɜɧɢɯ ɫɬɪɚɬɟɝɿɣ. Ɂɚɞɚєɬɶɫɹ ɩɨɱɚɬɤɨɜɢɣ 

ɿɧɬɟɪɜɚɥ ɧɟɜɢɡɧɚɱɟɧɨɫɬɿ ɿ ɧɟɨɛɯɿɞɧɚ ɬɨɱɧɿɫɬɶ. Ⱥɥɝɨɪɢɬɦ ґɪɭɧɬɭєɬɶɫɹ ɧɚ ɚɧɚɥɿɡɿ ɡɧɚɱɟɧɶ 
ɮɭɧɤɰɿʀ ɜ ɞɜɨɯ ɬɨɱɤɚɯ . Ⱦɥɹ ʀɯɧɶɨɝɨ ɡɧɚɯɨɞɠɟɧɧɹ ɩɨɬɨɱɧɢɣ ɿɧɬɟɪɜɚɥ ɧɟɜɢɡɧɚɱɟɧɨɫɬɿ 
ɞɿɥɢɬɶɫɹ ɧɚɜɩɿɥ ɿ ɜ ɨɛɢɞɜɚ ɛɨɤɢ ɜɿɞ ɫɟɪɟɞɢɧɢ ɜɿɞɤɥɚɞɚєɬɶɫɹ ɩɨ į/2, ɞɟ į – ɦɚɥɟ ɞɨɞɚɬɧɟ 
ɱɢɫɥɨ. ɍɦɨɜɢ ɡɚɤɿɧɱɟɧɧɹ ɩɪɨɰɟɫɭ ɩɨɲɭɤɭ ɫɬɚɧɞɚɪɬɧɿ: ɩɨɲɭɤ ɡɚɤɿɧɱɭєɬɶɫɹ, ɤɨɥɢ ɞɨɜɠɢɧɚ 
ɩɨɬɨɱɧɨɝɨ ɿɧɬɟɪɜɚɥɭ ɧɟɜɢɡɧɚɱɟɧɨɫɬɿ ɜɢɹɜɥɹєɬɶɫɹ ɦɟɧɲɨɸ ɡɚ ɜɫɬɚɧɨɜɥɟɧɭ ɜɟɥɢɱɢɧɭ. 

Ɇɟɬɨɞ Ɏɿɛɨɧɚɱɿ 
Ⱦɥɹ ɩɨɛɭɞɨɜɢ ɟɮɟɤɬɢɜɧɨɝɨ ɦɟɬɨɞɭ ɨɞɧɨɜɢɦɿɪɧɨʀ ɦɿɧɿɦɿɡɚɰɿʀ, ɳɨ ɩɪɚɰɸє ɡɚ ɩɪɢɧɰɢɩɨɦ 

ɩɨɫɥɿɞɨɜɧɨɝɨ ɫɤɨɪɨɱɟɧɧɹ ɿɧɬɟɪɜɚɥɭ ɧɟɜɢɡɧɚɱɟɧɨɫɬɿ, ɬɪɟɛɚ ɡɚɞɚɬɢ ɩɪɚɜɢɥɨ ɜɢɛɨɪɭ ɧɚ 
ɤɨɠɧɨɦɭ ɤɪɨɰɿ ɞɜɨɯ ɜɧɭɬɪɿɲɧɿɯ ɬɨɱɨɤ. Ȼɚɠɚɧɨ, ɳɨɛ ɨɞɧɚ ɡ ɧɢɯ ɡɚɜɠɞɢ ɜɢɤɨɪɢɫɬɨɜɭɜɚɥɚɫɹ ɜ 
ɹɤɨɫɬɿ ɜɧɭɬɪɿɲɧɶɨʀ ɿ ɞɥɹ ɧɚɫɬɭɩɧɨɝɨ ɿɧɬɟɪɜɚɥɭ. Ɍɨɞɿ ɤɿɥɶɤɿɫɬɶ ɨɛɱɢɫɥɟɧɶ ɮɭɧɤɰɿʀ 
ɫɤɨɪɨɬɢɬɶɫɹ ɜɞɜɿɱɿ. ȼ ɦɟɬɨɞɿ Ɏɿɛɨɧɚɱɿ (δ. FТЛШЧКММТ) ɪɟɚɥɿɡɨɜɚɧɚ ɫɬɪɚɬɟɝɿɹ, ɳɨ ɡɚɛɟɡɩɟɱɭє 
ɦɚɤɫɢɦɚɥɶɧɟ ɝɚɪɚɧɬɨɜɚɧɟ ɫɤɨɪɨɱɟɧɧɹ ɿɧɬɟɪɜɚɥɭ ɧɟɜɢɡɧɚɱɟɧɨɫɬɿ ɩɪɢ ɡɚɞɚɧɿɣ ɤɿɥɶɤɨɫɬɿ 
ɨɛɱɢɫɥɟɧɶ ɮɭɧɤɰɿʀ ɿ ɩɪɟɬɟɧɞɭє ɧɚ ɨɩɬɢɦɚɥɶɧɿɫɬɶ. ɐɹ ɫɬɪɚɬɟɝɿɹ ɨɩɢɪɚєɬɶɫɹ ɧɚ ɱɢɫɥɚ 
Ɏɿɛɨɧɚɱɿ. 

Чɢɫɥɚ Ɏɿɛɨɧɚɱɿ ɜɢɡɧɚɱɚɸɬɶɫɹ ɡɚ ɮɨɪɦɭɥɨɸ 

F0 = F1 =1 , Fk = Fk -1 + Fk-2 , k = 2,3,4,... . 

ɉɨɫɥɿɞɨɜɧɿɫɬɶ ɱɢɫɟɥ Ɏɿɛɨɧɚɱɿ ɦɚє ɜɢɝɥɹɞ: 1 , 1 , 2 , 3 , 5 , 8 , 13 , 21 , 34 , 55 , 89 ,... 
Ⱥɞɚɩɬɢɜɧɢɣ ɦɟɬɨɞ ɜɢɩɚɞɤɨɜɨɝɨ ɩɨɲɭɤɭ 

 Ⱦɥɹ ɬɨɝɨ , ɳɨɛɢ ɡɧɚɣɬɢ ɛɟɡɭɦɨɜɧɢɣ ɦɿɧɿɦɭɦ ɮɭɧɤɰɿʀ f (б) ɛɚɝɚɬɶɨɯ ɡɦɿɧɧɢɯ, ɬɨɛɬɨ ɡɧɚɣɬɢ 

ɬɚɤɭ ɬɨɱɤɭ x* ϵ R
n
 , ɳɨ ƒ(x*

) = . Ɂɚɞɚєɬɶɫɹ ɩɨɱɚɬɤɨɜɚ ɬɨɱɤɚ x0 . Ʉɨɠɧɚ ɧɚɫɬɭɩɧɚ 
ɬɨɱɤɚ ɡɧɚɯɨɞɢɬɶɫɹ ɡɚ ɮɨɪɦɭɥɨɸ Xk+1

 = X
k
 + tkξk

 , ɞɟ tk – ɜɟɥɢɱɢɧɚ ɤɪɨɤɭ; ξk
 – ɜɢɩɚɞɤɨɜɢɣ 

ɜɟɤɬɨɪ ɨɞɢɧɢɱɧɨʀ ɞɨɜɠɢɧɢ, ɳɨ ɜɢɡɧɚɱɚє ɧɚɩɪɹɦɨɤ ɩɨɲɭɤɭ; k – ɧɨɦɟɪ ɿɬɟɪɚɰɿʀ. ɇɚ ɧɚɫɬɭɩɧɿɣ 
ɿɬɟɪɚɰɿʀ ɡɚ ɞɨɩɨɦɨɝɨɸ ɝɟɧɟɪɭɜɚɧɧɹ ɜɢɩɚɞɤɨɜɢɯ ɜɟɤɬɨɪɿɜ ξk

 ɨɞɟɪɠɢɦɨ ɬɨɱɤɢ, ɳɨ ɥɟɠɚɬɶ ɧɚ 
ɝɿɩɟɪɫɮɟɪɿ ɪɚɞɿɭɫɚ ξk

 ɿɡ ɰɟɧɬɪɨɦ ɜ ɬɨɱɰɿ xk
. 

 əɤɳɨ ɡɧɚɱɟɧɧɹ ɮɭɧɤɰɿʀ ɜ ɨɬɪɢɦɚɧɿɣ ɬɨɱɰɿ ɧɟ ɦɟɧɲɟ, ɧɿɠ ɜ ɰɟɧɬɪɿ, ɤɪɨɤ ɜɜɚɠɚєɬɶɫɹ 
ɧɟɜɞɚɥɢɦ (ɬɨɱɤɢ y1

 , y
2
 ɩɪɢ ɩɨɲɭɤɭ ɡ x0

 ; y
1
 , y

3
 ɩɪɢ ɩɨɲɭɤɭ ɡ x1

 ). əɤɳɨ ɱɢɫɥɨ ɧɟɜɞɚɥɢɯ 
ɤɪɨɤɿɜ ɡ ɩɨɬɨɱɧɨʀ ɬɨɱɤɢ ɞɨɫɹɝɚє ɞɟɹɤɨɝɨ ɱɢɫɥɚ M , ɩɨɞɚɥɶɲɢɣ ɩɨɲɭɤ ɬɪɢɜɚє ɡ ɬɿєʀ ɠ ɬɨɱɤɢ, 
ɚɥɟ ɡ ɦɟɧɲɢɦ ɤɪɨɤɨɦ ɞɨɬɢ, ɩɨɤɢ ɜɿɧ ɧɟ ɫɬɚɧɟ ɦɟɧɲɟ ɡɚɡɞɚɥɟɝɿɞɶ ɡɚɞɚɧɨʀ ɜɟɥɢɱɢɧɢ R . əɤɳɨ 
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ɠ ɡɧɚɱɟɧɧɹ ɮɭɧɤɰɿʀ ɜ ɨɬɪɢɦɚɧɿɣ ɬɨɱɰɿ ɦɟɧɲɟ, ɧɿɠ ɜ ɰɟɧɬɪɿ, ɤɪɨɤ ɜɜɚɠɚєɬɶɫɹ ɜɞɚɥɢɦ ɿ ɜ 
ɡɧɚɣɞɟɧɨɦɭ ɧɚɩɪɹɦɤɭ ɪɨɛɢɬɶɫɹ ɡɛɿɥɶɲɟɧɢɣ ɤɪɨɤ, ɳɨ ɝɪɚє ɪɨɥɶ ɩɪɢɫɤɨɪɸɜɚɥɶɧɨɝɨ ɤɪɨɤɭ (ɹɤ 
ɩɪɢ ɩɨɲɭɤɭ ɡɚ ɡɪɚɡɤɨɦ ɜ ɦɟɬɨɞɿ ɤɨɧɮɿɝɭɪɚɰɿɣ). 

Ɇɟɬɨɞ ɩɪɨɟɤɰɿʀ ɝɪɚɞɿєɧɬɚ 
ɋɟɪɟɞ ɦɟɬɨɞɿɜ ɦɨɠɥɢɜɢɯ ɧɚɩɪɹɦɤɿɜ (ɚɛɨ ɩɪɨɟɤɬɢɜɧɢɯ ɦɟɬɨɞɿɜ) ɧɚɣɛɿɥɶɲ ɜɿɞɨɦɢɦ є 

ɦɟɬɨɞ ɩɪɨɟɤɰɿʀ ɝɪɚɞɿєɧɬɚ (ɦɟɬɨɞ Ɋɨɡɟɧɚ (RШгОЧ J. ψ.)), ɹɤɢɣ ɡɚɫɬɨɫɨɜɭєɬɶɫɹ ɜ ɡɚɞɚɱɚɯ 
ɩɨɲɭɤɭ ɭɦɨɜɧɨɝɨ ɟɤɫɬɪɟɦɭɦɭ ɡ ɨɛɦɟɠɟɧɧɹɦɢ ɬɢɩɭ ɪɿɜɧɨɫɬɟɣ ɿ ɧɟɪɿɜɧɨɫɬɟɣ. Ɇɟɬɨɞ ɩɪɨɟɤɰɿʀ 
ɝɪɚɞɿєɧɬɚ ɜɪɚɯɨɜɭє ɨɛɦɟɠɟɧɧɹ ɜ ɹɜɧɿɣ ɮɨɪɦɿ ɿ ɪɟɚɥɿɡɭєɬɶɫɹ ɩɨ ɬɪɚєɤɬɨɪɿʀ, ɳɨ ɡɚɛɟɡɩɟɱɭє 
ɩɨɥɿɩɲɟɧɧɹ ɡɧɚɱɟɧɶ ɰɿɥɶɨɜɨʀ ɮɭɧɤɰɿʀ ɿ ɧɟ ɜɢɯɨɞɢɬɶ ɡɚ ɦɟɠɿ ɨɛɥɚɫɬɿ ɩɪɢɩɭɫɬɢɦɢɯ ɪɨɡɜ’ɹɡɤɿɜ. 
 

ɉɊɈȽɊȺɆɆɇɈȿ ɈȻȿɋɉȿɑȿɇɂȿ ȾɅə ɆɈɇɂɌɈɊɂɇȽȺ ɌȿɏɇɂɑȿɋɄɈȽɈ 
ɋɈɋɌɈəɇɂə ȽɊɍɁɈɉɈȾɔЁɆɇɕɏ ɄɊȺɇɈȼ 

ɇɟɠɟɧɰɟɜ Ⱥ.Ȼ. ɤ.ɬ.ɧ., ɞɨɰɟɧɬ 

ɇɚɰɢɨɧɚɥɶɧɵɣ ɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ ɍɤɪɚɢɧɵ «Ʉɢɟɜɫɤɢɣ ɩɨɥɢɬɟɯɧɢɱɟɫɤɢɣ 
ɢɧɫɬɢɬɭɬ ɢɦɟɧɢ ɂɝɨɪɹ ɋɢɤɨɪɫɤɨɝɨ» 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɢɡ ɞɟɫɹɬɤɨɜ ɬɵɫɹɱ ɷɤɫɩɥɭɚɬɢɪɭɟɦɵɯ ɜ ɍɤɪɚɢɧɟ ɝɪɭɡɨɩɨɞɴɟɦɧɵɯ 
ɤɪɚɧɨɜ ɛɨɥɟɟ 80% ɨɬɪɚɛɨɬɚɥɢ ɧɨɪɦɚɬɢɜɧɵɣ ɫɪɨɤ ɷɤɫɩɥɭɚɬɚɰɢɢ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɧɨɪɦɚɬɢɜɧɵɦɢ ɞɨɤɭɦɟɧɬɚɦɢ Ƚɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɫɥɭɠɛɵ ɍɤɪɚɢɧɵ ɩɨ ɜɨɩɪɨɫɚɦ ɬɪɭɞɚ 
(Ⱦɟɪɠɩɪɚɰɿ) ɷɬɢ ɤɪɚɧɵ ɞɨɥɠɧɵ ɩɨɞɜɟɪɝɚɬɶɫɹ ɷɤɫɩɟɪɬɧɨ-ɬɟɯɧɢɱɟɫɤɨɦɭ ɨɛɫɥɟɞɨɜɚɧɢɸ, 
ɤɨɬɨɪɨɟ ɜɵɩɨɥɧɹɸɬ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɟ ɨɪɝɚɧɢɡɚɰɢɢ. ɉɨ ɦɟɪɟ ɧɚɤɨɩɥɟɧɢɹ ɛɨɥɶɲɢɯ 
ɨɛɴɟɦɨɜ ɢɧɮɨɪɦɚɰɢɢ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɦɧɨɝɨɤɪɚɬɧɵɯ ɷɤɫɩɟɪɬɧɵɯ ɨɛɫɥɟɞɨɜɚɧɢɣ ɪɚɡɥɢɱɧɵɯ 
ɝɪɭɡɨɩɨɞɴɟɦɧɵɯ ɤɪɚɧɨɜ ɧɟɨɛɯɨɞɢɦɵ ɢɧɫɬɪɭɦɟɧɬɵ ɩɨ ɭɱɟɬɭ, ɫɢɫɬɟɦɚɬɢɡɚɰɢɢ, ɨɛɪɚɛɨɬɤɟ ɢ 
ɤɨɧɬɪɨɥɸ ɡɚ ɩɚɪɚɦɟɬɪɚɦɢ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɦɢ ɬɟɯɧɢɱɟɫɤɨɟ ɫɨɫɬɨɹɧɢɟ ɤɪɚɧɨɜ. 

ɋ ɰɟɥɶɸ ɫɢɫɬɟɦɚɬɢɡɚɰɢɢ ɢɧɮɨɪɦɚɰɢɢ ɨ ɝɪɭɡɨɩɨɞɴёɦɧɵɯ ɤɪɚɧɚɯ, ɨɬɪɚɛɨɬɚɜɲɢɯ 
ɧɨɪɦɚɬɢɜɧɵɣ ɫɪɨɤ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɪɚɡɪɚɛɨɬɚɧɨ ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɩɨ ɧɚɤɨɩɥɟɧɢɸ, 
ɨɛɪɚɛɨɬɤɟ ɢ ɜɵɜɨɞɭ ɢɧɮɨɪɦɚɰɢɢ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɟɣ ɬɟɯɧɢɱɟɫɤɨɟ ɫɨɫɬɨɹɧɢɟ 
ɨɛɫɥɟɞɨɜɚɧɧɵɯ ɤɪɚɧɨɜ Д1Ж. Ɉɧɨ ɛɵɥɨ ɜɵɩɨɥɧɟɧɨ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɨɛɴɟɤɬɧɨ-

ɨɪɢɟɧɬɢɪɨɜɚɧɧɨɣ ɫɪɟɞɵ DОХЩСТ ɢ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɛɚɡɚɦɢ ɞɚɧɧɵɯ Paradox. 

Ɋɚɡɪɚɛɨɬɚɧɧɵɣ ɩɪɨɝɪɚɦɦɧɵɣ ɤɨɦɩɥɟɤɫ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɦɨɞɭɥɢ ɞɥɹ ɜɜɨɞɚ ɢ 
ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ ɢɧɮɨɪɦɚɰɢɢ ɨ ɝɪɭɡɨɩɨɞɴёɦɧɵɯ ɤɪɚɧɚɯ, ɚ ɬɚɤɠɟ ɦɨɞɭɥɢ ɩɨɡɜɨɥɹɸɳɢɟ 
ɨɫɭɳɟɫɬɜɥɹɬɶ ɩɨɢɫɤ ɢ ɩɪɨɫɦɨɬɪ ɢɧɮɨɪɦɚɰɢɢ, ɨɬɫɨɪɬɢɪɨɜɚɧɧɨɣ ɩɨ ɤɪɢɬɟɪɢɹɦ ɡɚɞɚɧɧɵɯ 
ɩɨɥɶɡɨɜɚɬɟɥɟɦ. ɋ ɟɝɨ ɩɨɦɨɳɶɸ ɦɨɠɧɨ ɩɪɨɜɨɞɢɬɶ ɚɧɚɥɢɡ ɢɡɦɟɧɟɧɢɹ ɬɟɯɧɢɱɟɫɤɨɝɨ 
ɫɨɫɬɨɹɧɢɹ ɤɪɚɧɨɜ ɜɨ ɜɪɟɦɟɧɢ, ɚ ɬɚɤɠɟ - ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɢ ɚɧɚɥɢɡɢɪɨɜɚɬɶ ɩɪɢɱɢɧɵ 
ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɞɟɮɟɤɬɨɜ ɦɟɬɚɥɥɨɤɨɧɫɬɪɭɤɰɢɣ, ɦɟɯɚɧɢɡɦɨɜ, ɩɪɢɛɨɪɨɜ ɛɟɡɨɩɚɫɧɨɫɬɢ, 
ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ, ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɢ ɞɪ. ɨɛɨɪɭɞɨɜɚɧɢɹ ɤɪɚɧɨɜ. 

Ƚɥɚɜɧɨɟ ɦɟɧɸ ɩɪɨɝɪɚɦɦɵ, ɩɪɢɜɟɞɟɧɧɨɟ ɧɚ ɪɢɫ. 1, ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɩɭɧɤɬɵ: «Ɏɚɣɥ», 
«Ɋɟɞɚɤɬɢɪɨɜɚɧɢɟ», «ɉɪɨɫɦɨɬɪ ɢɧɮɨɪɦɚɰɢɢ», «ɉɨɢɫɤ» ɢ «ɋɩɪɚɜɤɚ». Ʉɚɠɞɵɣ ɢɡ ɷɬɢɯ 
ɩɭɧɤɬɨɜ ɪɚɡɜɨɪɚɱɢɜɚɟɬɫɹ ɜ ɦɟɧɸ ɫɥɟɞɭɸɳɟɝɨ ɭɪɨɜɧɹ. ɉɪɢ ɜɵɛɨɪɟ ɩɨɞɩɭɧɤɬɚ 
«Ⱦɨɛɚɜɥɟɧɢɟ ɢɧɮɨɪɦɚɰɢɢ» ɩɭɧɤɬɚ «Ɋɟɞɚɤɬɢɪɨɜɚɧɢɟ» ɧɚ ɷɤɪɚɧ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ 
ɜɵɜɨɞɢɬɫɹ ɪɹɞ ɨɤɨɧ ɞɥɹ ɜɜɨɞɚ ɢɧɮɨɪɦɚɰɢɢ ɨɛ ɨɛɫɥɟɞɨɜɚɧɧɨɦ ɝɪɭɡɨɩɨɞɴёɦɧɨɦ ɤɪɚɧɟ. 

ɉɨɞɩɭɧɤɬ «Ɋɟɞɚɤɬɢɪɨɜɚɧɢɟ ɢɧɮɨɪɦɚɰɢɢ ɩɨ ɤɪɚɧɭ ɪɟɝ. №» ɩɭɧɤɬɚ «Ɋɟɞɚɤɬɢɪɨɜɚɧɢɟ» 
ɩɨɡɜɨɥɹɟɬ, ɩɨɫɥɟ ɜɜɨɞɚ ɪɟɝɢɫɬɪɚɰɢɨɧɧɨɝɨ ɧɨɦɟɪɚ ɤɪɚɧɚ, ɪɟɞɚɤɬɢɪɨɜɚɬɶ ɟɝɨ ɞɚɧɧɵɟ. ɉɨɫɥɟ 
ɱɟɝɨ ɧɚ ɷɤɪɚɧ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɜɵɜɨɞɹɬɫɹ ɨɤɧɚ, ɫɨɞɟɪɠɚɳɢɟ ɮɨɪɦɵ, ɡɚɩɨɥɧɟɧɧɵɟ 
ɢɧɮɨɪɦɚɰɢɟɣ ɩɨ ɞɚɧɧɨɦɭ ɤɪɚɧɭ. ɉɨ ɡɚɜɟɪɲɟɧɢɢ ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ ɢ ɧɚɠɚɬɢɢ ɤɧɨɩɤɢ «ɈɄ» 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɢɡɦɟɧɟɧɢɟ ɢɧɮɨɪɦɚɰɢɢ ɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɬɚɛɥɢɰɚɯ ɛɚɡɵ ɞɚɧɧɵɯ. 
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ɚ) 

 

ɛ) 

 

Ɋɢɫɭɧɨɤ 1 – ɋɨɞɟɪɠɚɧɢɟ ɧɟɤɨɬɨɪɵɯ ɩɭɧɤɬɨɜ ɝɥɚɜɧɨɝɨ ɦɟɧɸ 

 

ɉɪɢ ɜɵɛɨɪɟ ɩɨɞɩɭɧɤɬɚ «ȼɫɹ ɛɚɡɚ ɞɚɧɧɵɯ» ɩɭɧɤɬɚ ɦɟɧɸ «ɉɪɨɫɦɨɬɪ ɢɧɮɨɪɦɚɰɢɢ» ɧɚ 
ɷɤɪɚɧ ɜɵɜɨɞɢɬɫɹ ɨɤɧɨ, ɩɪɢɜɟɞɟɧɧɨɟ ɧɚ ɪɢɫ. 2. ȼɟɪɯɧɹɹ ɨɛɥɚɫɬɶ ɨɤɧɚ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ 
ɬɚɛɥɢɰɭ, ɫɨɞɟɪɠɚɳɭɸ ɩɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɜɫɟɯ ɡɚɧɟɫɟɧɧɵɯ ɜ ɛɚɡɭ ɝɪɭɡɨɩɨɞɴёɦɧɵɯ 
ɤɪɚɧɨɜ ɜ ɯɪɨɧɨɥɨɝɢɱɟɫɤɨɦ ɩɨɪɹɞɤɟ. ɇɢɠɧɹɹ ɨɛɥɚɫɬɶ ɮɨɪɦɵ ɫɨɞɟɪɠɢɬ ɫɬɪɨɤɭ, 
ɨɬɨɛɪɚɠɚɸɳɭɸ ɢɧɮɨɪɦɚɰɢɸ ɨ ɪɟɡɭɥɶɬɚɬɚɯ ɩɪɨɜɟɞɟɧɧɨɝɨ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɟɞɨɜɚɧɢɹ 
ɬɨɝɨ ɝɪɭɡɨɩɨɞɴёɦɧɨɝɨ ɤɪɚɧɚ, ɧɚ ɤɨɬɨɪɵɣ ɭɤɚɡɵɜɚɟɬ ɦɚɪɤɟɪ ɜ ɬɚɛɥɢɰɟ ɫ ɩɚɫɩɨɪɬɧɵɦɢ 
ɞɚɧɧɵɦɢ ɤɪɚɧɨɜ. 

ɉɪɢ ɜɵɛɨɪɟ ɩɨɞɩɭɧɤɬɚ «ɉɨ ɪɚɡɥɢɱɧɵɦ ɤɪɢɬɟɪɢɹɦ» ɩɭɧɤɬɚ ɝɥɚɜɧɨɝɨ ɦɟɧɸ «ɉɨɢɫɤ» ɧɚ 
ɷɤɪɚɧ ɜɵɜɨɞɢɬɫɹ ɨɤɧɨ, ɫɨɞɟɪɠɚɳɟɟ ɡɚɩɪɨɫ ɧɚ ɜɜɨɞ ɩɚɪɚɦɟɬɪɨɜ ɩɨɢɫɤɚ ɝɪɭɡɨɩɨɞɴёɦɧɵɯ 
ɤɪɚɧɨɜ, ɢɧɮɨɪɦɚɰɢɸ ɩɨ ɤɨɬɨɪɵɦ ɧɟɨɛɯɨɞɢɦɨ ɧɚɣɬɢ ɜ ɛɚɡɟ ɞɚɧɧɵɯ. ɉɨɢɫɤ ɢɧɮɨɪɦɚɰɢɢ ɜ 
ɛɚɡɟ ɞɚɧɧɵɯ ɦɨɠɧɨ ɨɫɭɳɟɫɬɜɥɹɬɶ ɤɚɤ ɩɨ ɨɞɧɨɦɭ ɢɡ ɤɪɢɬɟɪɢɟɜ, ɬɚɤ ɢ ɩɨ ɧɟɫɤɨɥɶɤɢɦ 
ɨɞɧɨɜɪɟɦɟɧɧɨ. Ⱦɜɨɣɧɨɣ ɳɟɥɱɨɤ ɥɟɜɨɣ ɤɧɨɩɤɢ ɦɵɲɢ ɩɨ ɫɬɪɨɤɟ ɬɚɛɥɢɰɵ, ɫɨɞɟɪɠɚɳɟɣ 
ɢɧɮɨɪɦɚɰɢɸ ɩɨ ɝɪɭɡɨɩɨɞɴёɦɧɨɦɭ ɤɪɚɧɭ, ɜɵɜɨɞɢɬ ɧɚ ɷɤɪɚɧ ɦɨɧɢɬɨɪɚ ɨɤɧɚ, ɜ ɤɨɬɨɪɵɯ 
ɨɬɨɛɪɚɠɟɧɵ ɟɝɨ ɩɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ, ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɜɵɜɨɞɨɦ ɪɟɡɭɥɶɬɚɬɨɜ ɩɪɨɜɟɞɟɧɧɨɝɨ 
ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɧɢɹ. 

 

 
Ɋɢɫɭɧɨɤ 2 – Ɉɤɧɨ ɩɪɨɫɦɨɬɪɚ ɜɫɟɣ ɛɚɡɵ ɞɚɧɧɵɯ ɨɛɫɥɟɞɨɜɚɧɧɵɯ ɤɪɚɧɨɜ 
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ȼɵɜɨɞɵ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɤɨɦɩɶɸɬɟɪɧɨɣ ɩɪɨɝɪɚɦɦɵ ɩɨ 
ɧɚɤɨɩɥɟɧɢɸ ɢ ɨɛɪɚɛɨɬɤɟ ɢɧɮɨɪɦɚɰɢɢ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɟɣ ɬɟɯɧɢɱɟɫɤɨɟ ɫɨɫɬɨɹɧɢɟ 
ɝɪɭɡɨɩɨɞɴёɦɧɵɯ ɤɪɚɧɨɜ ɫɭɳɟɫɬɜɟɧɧɨ ɨɛɥɟɝɱɚɟɬ ɫɢɫɬɟɦɚɬɢɡɚɰɢɸ ɢɧɮɨɪɦɚɰɢɢ ɩɨ 
ɪɟɡɭɥɶɬɚɬɚɦ ɩɪɨɜɨɞɢɦɵɯ ɷɤɫɩɟɪɬɧɵɯ ɨɛɫɥɟɞɨɜɚɧɢɣ ɤɪɚɧɨɜ, ɩɨɡɜɨɥɹɟɬ ɩɪɨɜɨɞɢɬɶ 
ɚɧɚɥɢɡ ɢɡɦɟɧɟɧɢɹ ɢɯ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɫ ɬɟɱɟɧɢɟɦ ɜɪɟɦɟɧɢ ɢ ɚɧɚɥɢɡ ɩɪɢɱɢɧ 
ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɞɟɮɟɤɬɨɜ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɤɨɧɫɬɪɭɤɰɢɣ, ɦɟɯɚɧɢɡɦɨɜ ɢ ɩɪɢɛɨɪɨɜ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɷɬɢɯ ɤɪɚɧɨɜ. 
Ʌɿɬɟɪɚɬɭɪɚ 

1. ɇєɠɟɧɰɟɜ Ɉ.Ȼ., Ⱥɜɟɬɿɫɹɧ ɋ.Ɇ. ɉɪɨɝɪɚɦɧɟ ɡɚɛɟɡɩɟɱɟɧɧɹ ɞɥɹ ɨɛɪɨɛɤɢ ɿɧɮɨɪɦɚɰɿʀ ɩɪɨ 
ɬɟɯɧɿɱɧɢɣ ɫɬɚɧ ɜɚɧɬɚɠɨɩɿɞɣɨɦɧɢɯ ɤɪɚɧɿɜ // PЫТШЫТЭв НТЫОМЭТШЧЬ ШП ЬМТОЧМО НОЯОХШЩЦОЧЭ. 
Abstracts of the 1st International scientific and practical conference. (October 28-29, 2019) 

⸰Pω «⸰МТ-МШЧП.МШЦ.ЮК», δЯТЯ, UФЫКТЧО. 2019. PЩ. 117-122. 
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ɋɯɿɞɧɨɭɤɪɚʀɧɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɿɦɟɧɿ ȼ.Ⱦɚɥɹ 

Microsoft Visio  - ɞɨɞɚɬɨɤ ɞɥɹ ɫɬɜɨɪɟɧɧɹ ɞɿɥɨɜɨʀ ɝɪɚɮɿɤɢ, ɳɨ ɦɚє ɞɭɠɟ ɲɢɪɨɤɭ ɫɮɟɪɭ 
ɡɚɫɬɨɫɭɜɚɧɧɹ. ɋɬɜɨɪɟɧɢɣ ɤɨɦɩɚɧɿєɸ VТЬТШ ɜ 1990 ɪɨɰɿ, ɜɿɧ ɛɭɜ ɜɢɜɟɞɟɧɢɣ ɧɚ ɪɢɧɨɤ ɩɿɞ 
ɬɨɪɝɨɜɨɸ ɦɚɪɤɨɸ εТМЫШЬШПЭ ɧɚ ɪɭɛɟɠɿ ɬɢɫɹɱɨɥɿɬɬɹ ɿ ɞɚɥɿ ɫɬɚɜ ɪɨɡɜɢɜɚɬɢɫɹ ɩɚɪɚɥɟɥɶɧɨ ɡ 
ɨɮɿɫɧɢɦɢ ɞɨɞɚɬɤɚɦɢ.  

ɉɪɨɟɤɬɢ, ɪɨɡɪɨɛɥɟɧɿ ɡɚ ɞɨɩɨɦɨɝɨɸ ɰɿєʀ ɩɪɨɝɪɚɦɢ ɦɨɠɧɚ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɜ ɭɩɪɚɜɥɿɧɧɿ 
ɛɿɡɧɟɫ-ɩɪɨɰɟɫɚɦɢ, ɞɥɹ ɚɧɚɥɿɡɭ ɞɚɧɢɯ, ɩɪɢ ɩɨɛɭɞɨɜɿ ɩɥɚɧɿɜ ɩɪɢɦɿɳɟɧɶ ɿ ɦɿɫɰɟɜɨɫɬɿ, ɞɥɹ 
ɫɤɥɚɞɚɧɧɹ ɡɜɿɬɿɜ ɩɨ ɿɧɜɟɧɬɚɪɢɡɚɰɿʀ ɬɚ ɿɧɲɢɯ ɰɿɥɟɣ.  

ȼɿɡɭɚɥɶɧɟ ɫɩɪɢɣɧɹɬɬɹ ɿɧɮɨɪɦɚɰɿʀ ɞɥɹ ɥɸɞɢɧɢ ɞɭɠɟ ɜɚɠɥɢɜɨ, ɬɨɦɭ ɧɟ ɞɢɜɧɨ, ɳɨ ɦɢ 
ɩɪɚɝɧɟɦɨ ɧɚɨɱɧɨ ɩɪɟɞɫɬɚɜɢɬɢ ɫɜɨʀ ɿɞɟʀ, ɩɪɨɟɤɬɢ ɿ ɝɨɬɨɜɭ ɩɪɨɞɭɤɰɿɸ. 

Ƚɨɜɨɪɹɱɢ ɤɨɪɨɬɤɨ, VТЬТШ - ɰɟ ɩɪɨɞɭɤɬ ɞɥɹ ɜɿɡɭɚɥɿɡɚɰɿʀ ɞɚɧɢɯ. Ȼɿɥɶɲ ɬɨɝɨ, ɫɬɜɨɪɟɧɿ ɜ ɧɶɨɦɭ 
ɫɯɟɦɢ ɿ ɞɿɚɝɪɚɦɢ ɛɭɞɭɬɶ ɧɟ ɩɪɨɫɬɨ ɿɥɸɫɬɪɚɰɿєɸ. ȼɨɧɢ ɿɧɬɟɪɚɤɬɢɜɧɿ, ɚɜɬɨɦɚɬɢɱɧɨ 
ɨɧɨɜɥɸɸɬɶɫɹ, ɦɨɠɭɬɶ ɦɿɫɬɢɬɢ ɛɚɝɚɬɨɫɬɭɩɟɧɟɜɭ ɫɬɪɭɤɬɭɪɭ - ɬɨɛɬɨ ʀɯ ɦɨɠɧɚ ɧɚɥɚɲɬɭɜɚɬɢ 
ɬɚɤ, ɳɨɛ ɩɪɢ ɤɥɿɰɿ ɧɚ ɬɭ ɱɢ ɿɧɲɭ ɮɿɝɭɪɭ ɤɨɪɢɫɬɭɜɚɱ «ɩɪɨɜɚɥɸɜɚɜɫɹ» ɞɚɥɿ ɧɚ ɧɨɜɿ ɞɚɧɿ ɿ 
ɝɪɚɮɿɤɢ.  

Ⱦɥɹ ɩɨɛɭɞɨɜɢ ɫɯɟɦ ɜ VТЬТШ ɡɚɫɬɨɫɨɜɭєɬɶɫɹ ɜɟɤɬɨɪɧɚ ɝɪɚɮɿɤɚ, ɹɤɚ ɞɨɡɜɨɥɹє ɦɚɫɲɬɚɛɭɜɚɬɢ 
ɡɨɛɪɚɠɟɧɧɹ ɛɟɡ ɜɬɪɚɬɢ ɹɤɨɫɬɿ. ɍ ɩɨɪɿɜɧɹɧɧɿ ɡ ɿɧɲɢɦɢ ɫɩɟɰɿɚɥɿɡɨɜɚɧɢɦɢ ɫɢɫɬɟɦɚɦɢ, ɞɚɧɢɣ 
ɩɪɨɞɭɤɬ ɧɚɛɚɝɚɬɨ ɩɪɨɫɬɿɲɢɣ ɜ ɭɩɪɚɜɥɿɧɧɿ, ɯɨɱɚ ɡɞɚɬɧɢɣ ɜɢɤɨɧɭɜɚɬɢ ɬɚɤɿ ɠ ɡɚɜɞɚɧɧɹ. 

ɍ ɛɭɞɶ-ɹɤɿɣ ɨɪɝɚɧɿɡɚɰɿʀ ɜɢɧɢɤɚє ɧɟɨɛɯɿɞɧɿɫɬɶ ɧɚɤɪɟɫɥɢɬɢ ɩɪɨɫɬɟɧɶɤɭ ɫɯɟɦɭ, ɧɚɜɿɬɶ 
ɩɟɪɭɤɚɪɧɹ ɚɛɨ ɜɟɬɥɿɤɚɪɧɹ, ɧɟ ɤɚɠɭɱɢ ɜɠɟ ɩɪɨ ɛɿɥɶɲ ɫɨɥɿɞɧɿ ɭɫɬɚɧɨɜɢ, ɩɨɜɢɧɧɿ ɦɚɬɢ 
ɡɚɬɜɟɪɞɠɟɧɭ ɫɯɟɦɭ ɩɨɠɟɠɧɨʀ ɫɢɝɧɚɥɿɡɚɰɿʀ, ɫɯɟɦɭ ɟɜɚɤɭɚɰɿʀ ɩɪɢ ɩɨɠɟɠɿ, ɩɥɚɧ ɪɨɛɨɱɢɯ 
ɩɪɢɦɿɳɟɧɶ ɿ ɬ.ɞ. 

VТЬТШ ɞɨɡɜɨɥɹє ɜɢɡɧɚɱɚɬɢ ɿ ɞɨɤɭɦɟɧɬɭɜɚɬɢ ɛɭɞɶ-ɹɤɿ ɤɨɧɫɬɪɭɤɰɿʀ, ɡ ɹɤɢɦɢ ɜɢ ɫɬɢɤɚєɬɟɫɹ ɭ 
ɫɜɨʀɣ ɩɨɜɫɹɤɞɟɧɧɿɣ ɪɨɛɨɬɿ, ɿ ɩɪɨɩɨɧɭє ɦɨɠɥɢɜɿɫɬɶ ɟɮɟɤɬɢɜɧɨɝɨ ɨɛɦɿɧɭ ɿɞɟɹɦɢ ɬɚ 
ɿɧɮɨɪɦɚɰɿєɸ. 

ɍ VТЬТШ ɞɨɫɬɭɩɧɿ ɞɟɫɹɬɤɢ ɝɨɬɨɜɢɯ ɲɚɛɥɨɧɿɜ, ɹɤɿ ɞɨɩɨɦɨɠɭɬɶ ɧɚɨɱɧɨ ɜɿɡɭɚɥɿɡɭɜɚɬɢ 
ɩɪɨɛɥɟɦɢ ɬɚ ɪɿɲɟɧɧɹ ɭ ɜɢɝɥɹɞɿ ɫɯɟɦ (Ɋɢɫ. 1.).  
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Ɋɢɫɭɧɨɤ-1. Ʉɚɬɟɝɨɪɿʀ ɲɚɛɥɨɧɿɜ  MS Visio 

Ɍɚɤɢɦ ɱɢɧɨɦ, ɡɚɜɞɚɧɧɹ ɳɨɞɨ ɫɬɜɨɪɟɧɧɹ ɧɟɨɛɯɿɞɧɨʀ ɝɪɚɮɿɤɢ ɡɜɨɞɢɬɶɫɹ ɞɨ ɜɢɛɨɪɭ 
ɧɟɨɛɯɿɞɧɨɝɨ ɲɚɛɥɨɧɭ ɿ ɩɟɪɟɬɹɝɭɜɚɧɧɹ ɩɨɬɪɿɛɧɨʀ ɮɿɝɭɪɢ ɧɚ ɫɬɨɪɿɧɤɭ ɞɨɤɭɦɟɧɬɭ (Ɋɢɫ. 2.). 

ɇɚ ɫɬɜɨɪɟɧɿ ɨɛ'єɤɬɢ ɩɨɬɿɦ ɥɟɝɤɨ ɞɨɞɚɸɬɶɫɹ ɤɨɥɿɪɧɿ ɬɟɦɢ, ɮɨɧ ɿ ɡɚɝɨɥɨɜɤɢ ɿ 
ɜɢɯɨɞɹɬɶ ɩɪɨɮɟɫɿɣɧɨ ɨɮɨɪɦɥɟɧɿ ɞɨɤɭɦɟɧɬɢ.  

 
Ɋɢɫɭɧɨɤ-2. Ⱦɿɚɝɪɚɦɚ ɩɨɬɨɤɭ ɪɨɛɿɬ ɜɢɪɨɛɧɢɱɨɝɨ ɩɪɨɰɟɫɭ 

əɤ ɩɪɚɜɢɥɨ, ɤɨɠɧɚ ɮɿɝɭɪɚ ɜ ɞɿɚɝɪɚɦɿ ɚɛɨ ɝɪɚɮɿɤɭ VТЬТШ ɩɨɜ'ɹɡɚɧɚ ɡ ɩɟɜɧɢɦɢ 
ɞɚɧɢɦɢ. ȱ ɭ ɤɨɪɢɫɬɭɜɚɱɚ є ɜɢɛɿɪ, ɹɤɟ ɫɚɦɟ ɞɠɟɪɟɥɨ ɩɪɢɡɧɚɱɢɬɢ ɞɥɹ ɨɬɪɢɦɚɧɧɹ ɞɚɧɢɯ ɜ 
VТЬТШ. ɐɟ ɦɨɠɟ ɛɭɬɢ ⸰Qδ ⸰ОЫЯОЫ, ⸰вЬЭОЦ ωОЧЭОЫ, DвЧКЦТМЬ, ЇППТМО (EбМОХ, ЇЮЭХШШФ), 
PЫШУОМЭ ɬɚ ɿɧɲɿ ɪɿɲɟɧɧɹ. 

ɋɬɜɨɪɟɧɿ ɫɯɟɦɢ VТЬТШ ɦɨɠɧɚ ɬɚɤɨɠ ɿɦɩɨɪɬɭɜɚɬɢ ɜ АШЫН, EбМОХ ɿ PШаОЫPШТЧЭ, ɚ 
ɬɚɤɨɠ ɜɢɤɥɚɫɬɢ ɧɚ ɤɨɪɩɨɪɚɬɢɜɧɢɣ ɩɨɪɬɚɥ, ɞɟ ɫɯɟɦɚ ɛɭɞɟ ɚɜɬɨɦɚɬɢɱɧɨ ɨɧɨɜɥɸɜɚɬɢɫɹ 
ɩɪɢ ɡɦɿɧɿ ɜɢɯɿɞɧɢɯ ɞɚɧɢɯ, ɿ ɿɧɲɿ ɤɨɪɢɫɬɭɜɚɱɿ ɡɦɨɠɭɬɶ ʀʀ ɧɟ ɬɿɥɶɤɢ ɩɟɪɟɝɥɹɞɚɬɢ, ɚɥɟ ɿ 
ɤɨɦɟɧɬɭɜɚɬɢ.  

ȼɢɤɨɪɢɫɬɨɜɭɸɱɢ VТЬТШ, ɦɨɠɧɚ ɥɟɝɤɨ ɿ ɲɜɢɞɤɨ ɨɮɨɪɦɢɬɢ ɛɥɨɤ-ɫɯɟɦɭ ɚɥɝɨɪɢɬɦɭ, 
ɡɨɛɪɚɡɢɬɢ ɫɬɪɭɤɬɭɪɭ ɜɚɲɨʀ ɨɪɝɚɧɿɡɚɰɿʀ ɚɛɨ, ɧɚɩɪɢɤɥɚɞ, ɩɨɫɥɿɞɨɜɧɿɫɬɶ ɨɩɟɪɚɰɿɣ ɞɟɹɤɨɝɨ 
ɬɟɯɧɨɥɨɝɿɱɧɨɝɨ ɩɪɨɰɟɫɭ. ɉɪɢ ɰɶɨɦɭ ɡɨɜɫɿɦ ɧɟɨɛɨɜ'ɹɡɤɨɜɨ ɦɚɬɢ ɧɚɜɢɱɤɢ ɦɚɥɸɜɚɧɧɹ - 

ɩɪɨɝɪɚɦɚ ɤɨɦɩɥɟɤɬɭєɬɶɫɹ ɜɟɥɢɤɨɸ ɤɿɥɶɤɿɫɬɸ ɝɨɬɨɜɢɯ ɟɥɟɦɟɧɬɿɜ ɚɛɨ «ɮɿɝɭɪ», ɳɨ 
ɩɿɞɯɨɞɹɬɶ ɞɥɹ ɜɢɤɨɪɢɫɬɚɧɧɹ ɜ ɧɚɣɪɿɡɧɨɦɚɧɿɬɧɿɲɢɯ ɫɢɬɭɚɰɿɹɯ. Ɋɨɡɦɿɫɬɢɜɲɢ ɟɥɟɦɟɧɬɢ 
ɧɚ ɚɪɤɭɲɿ, ɡ'єɞɧɚɜɲɢ ʀɯ ɥɿɧɿɹɦɢ, ɳɨ ɜɤɚɡɭɸɬɶ ɧɚ ɡɜ'ɹɡɨɤ ɦɿɠ ɨɛ'єɤɬɚɦɢ ɚɛɨ ɯɨɞɨɦ ɞɿɣ, ɿ 
ɡɚɛɟɡɩɟɱɢɜɲɢ ɩɨɹɫɧɸɜɚɥɶɧɢɦɢ ɧɚɩɢɫɚɦɢ, ɜɢ ɨɬɪɢɦɚєɬɟ ɿɥɸɫɬɪɚɰɿɸ, ɹɤɭ ɦɨɠɧɚ 
ɧɚɞɪɭɤɭɜɚɬɢ ɿ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɹɤ ɫɚɦɨɫɬɿɣɧɢɣ ɞɨɤɭɦɟɧɬ ɚɛɨ ɩɨɦɿɫɬɢɬɢ ɜ ɹɤɨɫɬɿ 
ɦɚɥɸɧɤɚ ɜ ɞɨɤɭɦɟɧɬ, ɩɿɞɝɨɬɨɜɥɟɧɢɣ ɜ ɿɧɲɿɣ ɩɪɨɝɪɚɦɿ (Ɋɢɫ. 2.).  

ɋɬɜɨɪɟɧɿ ɜ VТЬТШ ɞɿɚɝɪɚɦɢ ɜɢɝɥɹɞɚɸɬɶ ɜɟɥɶɦɢ ɩɪɢɜɚɛɥɢɜɨ. ɍ ɞɿɚɝɪɚɦɚɯ 
ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɱɿɬɤɢɣ ɬɟɤɫɬ, ɜɢɪɚɡɧɿ ɥɿɧɿʀ ɿ ɝɪɚɮɿɤɚ. Ɋɨɡɲɢɪɟɧɿ ɮɭɧɤɰɿʀ 
ɮɨɪɦɚɬɭɜɚɧɧɹ, ɬɚɤɿ ɹɤ ɩɪɨɡɨɪɿɫɬɶ, ɩɨɥɿɩɲɟɧɚ ɝɪɚɞɿєɧɬɧɚ ɡɚɥɢɜɤɚ ɿ ɛɚɡɨɜɿ ɡɚɫɨɛɢ 
ɪɟɞɚɝɭɜɚɧɧɹ ɡɨɛɪɚɠɟɧɶ ɞɨɡɜɨɥɹɸɬɶ ɤɨɪɢɫɬɭɜɚɱɚɦ ɫɬɜɨɪɸɜɚɬɢ ɩɪɨɮɟɫɿɣɧɿ ɞɿɚɝɪɚɦɢ. 
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Ɉɫɨɛɥɢɜɨ ɜɚɪɬɨ ɫɤɚɡɚɬɢ ɩɪɨ ɫɤɥɚɞ ɟɥɟɤɬɪɨɧɧɢɯ ɛɿɛɥɿɨɬɟɤ ɡɨɛɪɚɠɟɧɶ. ɍ ɰɢɯ 
ɛɿɛɥɿɨɬɟɤɚɯ ɦɨɠɧɚ ɡɧɚɣɬɢ ɜɫɟ, ɳɨ ɡɚɜɝɨɞɧɨ. ɉɪɢɱɨɦɭ ɜɫɿ ɨɛɪɚɡɢ ɜɿɞɩɨɜɿɞɚɸɬɶ ȽɈɋɌɭ. 

Ɉɫɧɨɜɧɢɦɢ ɩɟɪɟɜɚɝɚɦɢ VТЬТШ є: 
• ɥɟɝɤɿɫɬɶ ɫɬɜɨɪɟɧɧɹ ɫɯɟɦ. Ⱦɥɹ ɪɨɡɪɨɛɤɢ ɫɯɟɦ ɩɪɨɰɟɫɿɜ ɧɟ ɩɨɬɪɿɛɧɟ ɫɩɟɰɿɚɥɶɧɟ 

ɧɚɜɱɚɧɧɹ. Ɇɚɥɸɜɚɧɧɹ ɞɿɚɝɪɚɦ ɿ ɫɯɟɦ ɩɪɨɰɟɫɿɜ ɡɞɿɣɫɧɸєɬɶɫɹ ɡɚ ɞɨɩɨɦɨɝɨɸ ɩɪɨɫɬɨɝɨ ɿ 
ɡɪɨɡɭɦɿɥɨɝɨ ɿɧɬɟɪɮɟɣɫɭ; 

• ɧɚɹɜɧɿɫɬɶ ɡɪɚɡɤɿɜ ɞɿɚɝɪɚɦ. ɍ εТМЫШЬШПЭ VТЬТШ ɜɤɥɸɱɟɧɨ ɜɟɥɢɤɭ ɤɿɥɶɤɿɫɬɶ ɪɿɡɧɢɯ 
ɡɪɚɡɤɿɜ ɞɿɚɝɪɚɦ, ɳɨ ɫɩɪɨɳɭє ɿ ɩɪɢɫɤɨɪɸє ɩɪɨɰɟɫ ɫɬɜɨɪɟɧɧɹ ɫɯɟɦ ɪɿɡɧɨɝɨ ɪɨɞɭ 
ɩɪɨɰɟɫɿɜ; 

• ɡɜ'ɹɡɨɤ ɫɯɟɦ ɩɪɨɰɟɫɿɜ ɡ ɞɚɧɢɦɢ ɡ ɨɮɿɫɧɢɯ ɞɨɞɚɬɤɿɜ. Ɉɫɤɿɥɶɤɢ VТЬТШ ɜɯɨɞɢɬɶ ɞɨ 
ɫɤɥɚɞɭ ɩɚɤɟɬɚ εТМЫШЬШПЭ ЇППТМО, ɬɨ ɫɯɟɦɢ ɩɪɨɰɟɫɭ ɦɨɠɧɚ ɩɨɜ'ɹɡɚɬɢ ɡ ɞɨɤɭɦɟɧɬɚɦɢ ɿ 
ɞɚɧɢɦɢ ɡ АШЫН, EбМОХ, PШаОЫPШТЧЭ ɿ AММОЬЬ; 

• ɡɚɫɬɨɫɭɜɚɧɧɹ ɫɬɚɧɞɚɪɬɧɢɯ ɧɨɬɚɰɿɣ. 
Ʌɿɬɟɪɚɬɭɪɚ 

1. http://eprints.ФЧКЦО.ОНЮ.ЮК/12572/1/2009ИɩɟɱИɜɚɪ.ИɦɟɬИɫɢɫɬИɩɪɨɟɤɬИ09ИɭɤɪИɪɟɞ.ЩНП 
2. http://ito.vspu.net/ENK/2015-2016/Specinformatika/Lections/vizio/lek_2.pdf 

3. https://studfile.net/preview/5910872/page:8/ 

 

ɇɈȼȱ ɉȱȾɏɈȾɂ ȾɈ ȺɊɏȱɌȿɄɌɍɊɂ ɈȻɑɂɋɅɘȼȺɅɖɇɂɏ ɆȿɊȿɀ 

ɉɪɨɧɸɤ Ɉ.Ⱦ., ɉɪɨɧɸɤ Ƚ.ȼ. ɤ.ɬ.ɧ., ɞɨɰɟɧɬ 

ɏɚɪɤɿɜɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɪɚɞɿɨɟɥɟɤɬɪɨɧɿɤɢ 

ɋɶɨɝɨɞɧɿ ɤɨɦɩɚɧɿʀ ɫɬɚɥɢ ɚɤɬɢɜɧɨ ɡɜɟɪɬɚɬɢ ɭɜɚɝɭ ɧɚ ɯɦɚɪɧɿ ɫɟɪɜɿɫɢ, ɞɭɦɚɬɢ ɩɪɨ 
ɨɩɬɢɦɿɡɚɰɿɸ ɿ ɭɳɿɥɶɧɟɧɧɹ ɨɛɱɢɫɥɟɧɶ ɧɚ ɫɜɨʀɯ ɿ ɯɦɚɪɧɢɯ ɪɟɫɭɪɫɚɯ, ɪɨɡɝɥɹɞɚɬɢ ɲɥɹɯɢ 
ɫɤɨɪɨɱɟɧɧɹ ɜɢɬɪɚɬ ɧɚ ɪɟɫɭɪɫɢ ɞɥɹ «ɜɟɥɢɤɢɯ» ɨɛɱɢɫɥɟɧɶ. Ɍɨɦɭ ɜɫɟ ɛɿɥɶɲɟ ɜɟɥɢɤɢɯ 
ɤɨɦɩɚɧɿɣ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɛɟɡɫɟɪɜɟɪɧɭ ɚɪɯɿɬɟɤɬɭɪɭ. 

Ƚɨɜɨɪɹɱɢ ɩɪɨ ЬОЫЯОЫХОЬЬ МШЦЩЮЭТЧР, ɩɨɬɪɿɛɧɨ ɪɨɡɭɦɿɬɢ, ɳɨ ɧɚɫɩɪɚɜɞɿ ɛɟɡ ɮɿɡɢɱɧɢɯ ɿ 
ɜɿɪɬɭɚɥɶɧɢɯ ɫɟɪɜɟɪɿɜ ɧɟ ɨɛɿɣɬɢɫɹ ɧɿ ɡɚ ɹɤɢɯ ɭɦɨɜ. Ɉɬɠɟ, ɦɨɜɚ ɣɞɟ ɧɟ ɩɪɨ ɜɿɞɦɨɜɭ ɜɿɞ 
ɡɚɥɿɡɚ, ɚ ɩɪɨ ɧɨɜɢɣ ɩɿɞɯɿɞ ɞɨ ɧɚɞɚɧɧɹ ɫɟɪɜɿɫɿɜ ɭ ɜɢɝɥɹɞɿ ɮɭɧɤɰɿɣ - FaaS (Function-as-a-

⸰ОЫЯТМО) ɚɛɨ ɛɟɡɫɟɪɜɟɪɧɨɝɨ ɨɛɱɢɫɥɟɧɧɹ. ɋɟɪɜɟɪɢ ɠ ɹɤ ɿ ɪɚɧɿɲɟ ɩɪɚɰɸɸɬɶ ɡ ɤɨɞɨɦ. 
Ȼɟɡɫɟɪɜɟɪɧɟ ɨɛɱɢɫɥɟɧɧɹ - ɦɨɞɟɥɶ ɜɢɤɨɧɚɧɧɹ ɤɨɞɭ ɯɦɚɪɧɢɯ ɨɛɱɢɫɥɟɧɶ, ɤɨɥɢ ɯɦɚɪɧɢɣ 

ɩɪɨɜɚɣɞɟɪ ɰɿɥɤɨɦ ɭɩɪɚɜɥɹє ɡɚɩɭɫɤɨɦ ɿ ɡɭɩɢɧɤɨɸ ɜɿɪɬɭɚɥɶɧɢɯ ɦɚɲɢɧ ɡɚ ɩɨɬɪɟɛɨɸ, ɳɨɛ 
ɨɛɫɥɭɝɨɜɭɜɚɬɢ ɡɚɩɢɬɢ. Ȼɟɡɫɟɪɜɟɪɧɢɦɢ ɨɛɱɢɫɥɟɧɧɹ ɧɚɡɢɜɚɸɬɶɫɹ ɬɨɦɭ, ɳɨ ɤɨɪɢɫɬɭɜɚɱ, 
ɹɤɢɣ ɜɨɥɨɞɿє ɫɢɫɬɟɦɨɸ, ɧɟ ɡɨɛɨɜ'ɹɡɚɧɢɣ ɤɭɩɭɜɚɬɢ, ɨɪɟɧɞɭɜɚɬɢ ɚɛɨ ɜɜɨɞɢɬɢ ɜ ɟɤɫɩɥɭɚɬɚɰɿɸ 
ɫɟɪɜɟɪɢ ɚɛɨ ɜɿɪɬɭɚɥɶɧɿ ɦɚɲɢɧɢ, ɳɨɛ ɡɚɩɭɫɤɚɬɢ ɧɚ ɧɢɯ ɫɟɪɜɟɪɧɢɣ ɤɨɞ. ɋɥɨɜɨ 
"ɛɟɡɫɟɪɜɟɪɧɢɣ" ɜ ɰɶɨɦɭ ɤɨɧɬɟɤɫɬɿ ɨɡɧɚɱɚє, ɳɨ ɡɚɜɞɚɧɧɹ, ɩɨɜ'ɹɡɚɧɿ ɡ ɩɿɞɝɨɬɨɜɤɨɸ ɿ 
ɚɞɦɿɧɿɫɬɪɭɜɚɧɧɹɦ ɿɧɮɪɚɫɬɪɭɤɬɭɪɢ, ɜɢɤɨɧɭɸɬɶɫɹ ɧɟɩɨɦɿɬɧɨ ɞɥɹ ɪɨɡɪɨɛɧɢɤɚ. 

Ɍɚɤɢɣ ɩɿɞɯɿɞ ɞɨɡɜɨɥɹє ɪɨɡɪɨɛɧɢɤɚɦ ɲɜɢɞɲɟ ɫɬɜɨɪɸɜɚɬɢ ɞɨɞɚɬɤɢ, ɭɫɭɜɚɸɱɢ 
ɧɟɨɛɯɿɞɧɿɫɬɶ ɜ ɭɩɪɚɜɥɿɧɧɿ ɿɧɮɪɚɫɬɪɭɤɬɭɪɨɸ. Ɂɚɜɞɹɤɢ ɛɟɡɫɟɪɜɟɪɧɢɦ ɞɨɞɚɬɤɚɦ 
ɩɨɫɬɚɱɚɥɶɧɢɤɢ ɯɦɚɪɧɢɯ ɫɥɭɠɛ ɦɨɠɭɬɶ ɚɜɬɨɦɚɬɢɱɧɨ ɩɿɞɝɨɬɭɜɚɬɢ, ɦɚɫɲɬɚɛɭɜɚɬɢ ɿ 
ɚɞɦɿɧɿɫɬɪɭɜɚɬɢ ɿɧɮɪɚɫɬɪɭɤɬɭɪɭ, ɧɟɨɛɯɿɞɧɭ ɞɥɹ ɜɢɤɨɧɚɧɧɹ ɤɨɞɭ. Ɍɟɩɟɪ ɪɨɡɪɨɛɧɢɤɢ ɦɨɠɭɬɶ 
ɡɨɫɟɪɟɞɢɬɢɫɹ ɧɚ ɛɿɡɧɟɫ-ɥɨɝɿɰɿ ɿ ɩɿɞɜɢɳɢɬɢ ɪɟɧɬɚɛɟɥɶɧɿɫɬɶ ɪɿɲɟɧɧɹ. Ȼɟɡɫɟɪɜɟɪɧɿ 
ɨɛɱɢɫɥɟɧɧɹ ɞɨɩɨɦɚɝɚɸɬɶ ɤɨɦɚɧɞɚɦ ɩɿɞɜɢɳɭɜɚɬɢ ɩɪɨɞɭɤɬɢɜɧɿɫɬɶ ɿ ɩɪɢɫɤɨɪɸɜɚɬɢ 
ɜɢɜɟɞɟɧɧɹ ɩɪɨɞɭɤɬɿɜ ɧɚ ɪɢɧɨɤ. Ʉɪɿɦ ɬɨɝɨ, ɡɚ ɞɨɩɨɦɨɝɨɸ ɰɢɯ ɬɟɯɧɨɥɨɝɿɣ ɨɪɝɚɧɿɡɚɰɿʀ 
ɦɨɠɭɬɶ ɤɪɚɳɟ ɨɩɬɢɦɿɡɭɜɚɬɢ ɪɟɫɭɪɫɢ ɿ ɡɨɫɟɪɟɞɢɬɢɫɹ ɧɚ ɜɩɪɨɜɚɞɠɟɧɧɿ ɿɧɧɨɜɚɰɿɣ. 

ȼɜɚɠɚєɬɶɫɹ, ɳɨ ɬɜɨɪɰɟɦ ɧɨɜɨɝɨ ɪɢɧɤɭ ɫɬɚɥɚ ɤɨɦɩɚɧɿɹ AЦКгШЧ АОЛ ⸰ОЫЯТМОЬ, ɹɤɚ 
ɩɪɟɞɫɬɚɜɢɥɚ ɜ 2014 ɪɨɰɿ ɩɥɚɬɮɨɪɦɭ ɛɟɡɫɟɪɜɟɪɧɢɯ ɨɛɱɢɫɥɟɧɶ δКЦЛНК. ɍ 2016 ɪɨɰɿ 
ɡ'ɹɜɢɥɢɫɹ ɫɟɪɜɿɫɢ GШШРХО ωХШЮН FЮЧМЭТШЧs, Microsoft Azure Functions, IBM/Apache's 

ЇЩОЧАСТЬФ ɿ ɜ 2017-ɦɭ - Oracle Cloud Fn. 

ɉɿɞɫɭɦɨɜɭɸɱɢ, ɦɨɠɧɚ ɫɮɨɪɦɭɥɸɜɚɬɢ ɬɚɤɿ ɩɟɪɟɜɚɝɢ ɛɟɡɫɟɪɜɟɪɧɢɯ ɨɛɱɢɫɥɟɧɶ: 
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1. ȼɨɧɢ ɭɫɭɜɚɸɬɶ ɧɟɨɛɯɿɞɧɿɫɬɶ ɡɚɣɦɚɬɢɫɹ ɩɢɬɚɧɧɹɦɢ ɭɩɪɚɜɥɿɧɧɹ ɿɧɮɪɚɫɬɪɭɤɬɭɪɨɸ 
- ɬɚɤɢɦɢ, ɧɚɩɪɢɤɥɚɞ, ɹɤ ɜɢɞɿɥɟɧɧɹ ɫɟɪɜɟɪɿɜ ɚɛɨ ɤɥɚɫɬɟɪɿɜ, ɧɟɨɛɯɿɞɧɢɯ ɪɟɫɭɪɫɿɜ, ɚ ɬɚɤɨɠ 
ɭɫɬɚɧɨɜɤɚ ɜɢɩɪɚɜɥɟɧɶ ɿ ɨɛɫɥɭɝɨɜɭɜɚɧɧɹ ɨɩɟɪɚɰɿɣɧɨʀ ɫɢɫɬɟɦɢ. 

2. Ȳɯ ɦɨɠɧɚ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɩɪɚɤɬɢɱɧɨ ɞɥɹ ɛɭɞɶ-ɹɤɨɝɨ ɬɢɩɭ ɞɨɞɚɬɤɿɜ ɚɛɨ ɫɟɪɜɿɫɿɜ 
ɫɟɪɜɟɪɧɨʀ ɱɚɫɬɢɧɢ, ɩɪɢ ɰɶɨɦɭ ɜɫɟ, ɳɨ ɩɨɬɪɿɛɧɨ ɞɥɹ ɡɚɩɭɫɤɭ ɿ ɦɚɫɲɬɚɛɭɜɚɧɧɹ ɞɨɞɚɬɤɭ ɡ 
ɜɢɫɨɤɨɸ ɞɨɫɬɭɩɧɿɫɬɸ, ɜɢɤɨɧɭєɬɶɫɹ ɛɟɡ ɜɬɪɭɱɚɧɧɹ ɤɥɿєɧɬɚ. 

3. ɇɚɣɜɚɠɥɢɜɿɲɚ ɜɿɞɦɿɧɧɿɫɬɶ ɛɟɡɫɟɪɜɟɪɧɢɯ ɩɥɚɬɮɨɪɦ ɜ ɬɨɦɭ, ɳɨ ɫɩɥɚɱɭєɬɶɫɹ ɪɿɜɧɨ 
ɫɬɿɥɶɤɢ ɩɪɨɰɟɫɨɪɧɨɝɨ ɱɚɫɭ, ɫɤɿɥɶɤɢ ɜɢɬɪɚɱɟɧɨ ɤɥɿєɧɬɨɦ, ɬɨɱɧɿɫɬɶ ɨɛɥɿɤɭ ɫɬɚɧɨɜɢɬɶ 
±100 ɦɿɥɿɫɟɤɭɧɞ. 

4. ɉɪɢ ɫɬɜɨɪɟɧɧɿ ɛɟɡɫɟɪɜɟɪɧɢɯ ɞɨɞɚɬɤɿɜ ɪɨɡɪɨɛɧɢɤɢ ɦɨɠɭɬɶ ɡɨɫɟɪɟɞɢɬɢɫɹ ɧɚ 
ɨɫɧɨɜɧɨɦɭ ɩɪɨɞɭɤɬɿ, ɧɟ ɩɿɤɥɭɸɱɢɫɶ ɩɪɨ ɭɩɪɚɜɥɿɧɧɹ ɫɟɪɜɟɪɚɦɢ, ɨɛɫɥɭɝɨɜɭɜɚɧɧɹ 
ɫɟɪɜɟɪɿɜ ɚɛɨ ɫɟɪɟɞɨɜɢɳ ɜɢɤɨɧɚɧɧɹ ɹɤ ɜ ɯɦɚɪɧɨɦɭ, ɬɚɤ ɿ ɜ ɥɨɤɚɥɶɧɨɦɭ ɫɟɪɟɞɨɜɢɳɿ. 
⸰ОЫЯОЫХОЬЬ ɫɤɨɪɨɱɭє ɱɚɫ ɪɨɡɪɨɛɤɢ, ɞɨɡɜɨɥɹɸɱɢ ɪɨɡɪɨɛɧɢɤɭ ɡɨɫɟɪɟɞɢɬɢɫɹ ɜɢɤɥɸɱɧɨ ɧɚ 
ɛɿɡɧɟɫ-ɥɨɝɿɰɿ ɩɪɨɝɪɚɦɢ ɬɚ ɧɚɩɢɫɚɧɧɿ ɤɨɞɭ. əɤ ɧɚɫɥɿɞɨɤ, ɱɚɫ ɜɢɯɨɞɭ ɪɨɡɪɨɛɨɤ ɧɚ ɪɢɧɨɤ 
ɫɤɨɪɨɱɭєɬɶɫɹ ɿ ɪɨɡɪɨɛɧɢɤɢ ɡɛɟɪɿɝɚɸɬɶ ɱɚɫ ɿ ɫɢɥɢ ɧɚ ɪɨɡɪɨɛɤɭ ɜɿɞɦɿɧɧɢɯ ɩɪɨɞɭɤɬɿɜ ɡ 
ɜɢɫɨɤɨɸ ɧɚɞɿɣɧɿɫɬɸ ɿ ɦɨɠɥɢɜɿɫɬɸ ɦɚɫɲɬɚɛɭɜɚɧɧɹ. 

Ȼɟɡɫɟɪɜɟɪɧɿ ɨɛɱɢɫɥɟɧɧɹ ɦɚɸɬɶ ɬɚɤɨɠ ɿ ɫɜɨʀ ɧɟɞɨɥɿɤɢ, ɹɤɿ ɧɚ ɫɶɨɝɨɞɧɿɲɧɿɣ ɞɟɧɶ 
ɩɨɜ'ɹɡɚɧɿ ɡ ɧɟɡɪɿɥɿɫɬɸ ɪɢɧɤɭ: 

1. Ʉɟɪɭɜɚɬɢ ɜɟɥɢɤɨɦɚɫɲɬɚɛɧɢɦɢ ɞɨɞɚɬɤɚɦɢ, ɳɨ ɩɪɚɰɸɸɬɶ ɜ ɛɟɡɫɟɪɜɟɪɧɨɦɭ 
ɪɟɠɢɦɿ, ɞɨɫɢɬɶ ɫɤɥɚɞɧɨ. Ȼɪɚɤɭє ɿɧɫɬɪɭɦɟɧɬɿɜ ɞɥɹ ɤɨɨɪɞɢɧɚɰɿʀ ɜɢɤɨɧɚɧɧɹ ɝɪɭɩ ɮɭɧɤɰɿɣ. 
ɋɥɚɛɨ ɪɨɡɜɢɧɟɧɟ ɜɿɞɩɨɜɿɞɧɟ ɩɪɨɝɪɚɦɧɟ ɡɚɛɟɡɩɟɱɟɧɧɹ ɛɟɡɩɟɤɢ, ɦɨɧɿɬɨɪɢɧɝɭ ɬɚ 
ɨɩɬɢɦɿɡɚɰɿʀ. ɇɟɞɨɥɿɤɨɦ ɬɚɤɨɠ ɦɨɠɟ ɛɭɬɢ ɱɚɫ ɯɨɥɨɞɧɨɝɨ ɫɬɚɪɬɭ (ɜ ɫɟɪɟɞɧɶɨɦɭ ɞɨ 1 
ɫɟɤɭɧɞɢ ɞɥɹ ɬɚɤɢɯ ɦɨɜ ɹɤ JКЯК⸰МЫТЩЭ, PвЭСШЧ, GШ, JКЯК, RЮЛв). 

2. Ȼɟɡɫɟɪɜɟɪɧɿ ɨɛɱɢɫɥɟɧɧɹ ɜɢɦɚɝɚɸɬɶ ɜɿɞ ɪɨɡɪɨɛɧɢɤɿɜ ɿɧɲɨɝɨ ɩɿɞɯɨɞɭ ɞɨ ɫɬɜɨɪɟɧɧɹ 
ɞɨɞɚɬɤɿɜ, ɿ ɰɟ, ɦɨɠɥɢɜɨ, ɧɚɣɜɚɠɥɢɜɿɲɟ. Ʉɪɿɦ ɬɨɝɨ, ɯɨɱɚ ɛɟɡɫɟɪɜɟɪɧɿ ɮɭɧɤɰɿʀ ɦɨɠɧɚ 
ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɛɚɝɚɬɨɪɚɡɨɜɨ, ɜɨɧɢ ɧɟ ɡɛɟɪɿɝɚɸɬɶ ɫɬɚɧ ɿ ɦɚɸɬɶ ɤɨɪɨɬɤɢɣ ɱɚɫ ɠɢɬɬɹ 
ɮɭɧɤɰɿʀ (ЭТЦОШЮЭ, ɡɚ ɹɤɢɣ ɮɭɧɤɰɿɹ ɩɨɜɢɧɧɚ ɜɢɤɨɧɚɬɢɫɹ). 

3. Ɍɚɪɢɮɢ ɡɚɡɜɢɱɚɣ ɫɤɥɚɞɚɸɬɶ ɱɚɫɬɤɢ ɰɟɧɬɚ ɧɚ ɤɨɠɟɧ ɦɿɥɶɣɨɧ ɜɢɤɨɧɚɧɢɯ ɮɭɧɤɰɿɣ, 
ɚɥɟ ɤɨɥɢ ɬɚɤɢɯ ɮɭɧɤɰɿɣ ɛɚɝɚɬɨ, ɪɨɡɪɚɯɭɜɚɬɢ ɜɢɬɪɚɬɢ ɛɭɜɚє ɧɟɩɪɨɫɬɨ. 

4. ȱɫɧɭє ɿ ɳɟ ɨɞɧɚ ɧɟɛɟɡɩɟɤɚ - ɰɟ ɩɪɢɜ'ɹɡɤɚ ɞɨ ɨɩɟɪɚɬɨɪɚ. Ⱦɨɞɚɬɨɤ, ɪɨɡɪɨɛɥɟɧɢɣ ɞɥɹ 
ɛɭɞɶ-ɹɤɨʀ FКК⸰-ɩɥɚɬɮɨɪɦɢ, ɧɟ ɩɪɨɫɬɨ ɩɟɪɟɧɟɫɬɢ ɧɚ ɿɧɲɭ - ɥɨɤɚɥɶɧɭ ɚɛɨ ɞɿɸɱɭ ɜ 
ɩɭɛɥɿɱɧɿɣ ɯɦɚɪɿ. Ɉɫɤɿɥɶɤɢ ɪɢɧɨɤ ɳɟ ɞɭɠɟ ɦɨɥɨɞɢɣ, ɫɶɨɝɨɞɧɿ ɭ ɤɨɠɧɨʀ ɛɟɡɫɟɪɜɟɪɧɨʀ 
ɩɥɚɬɮɨɪɦɢ ɫɜɿɣ ɨɫɨɛɥɢɜɢɣ ɧɚɛɿɪ ɤɨɦɩɨɧɟɧɬɿɜ. 

5. ɇɟ ɜɫɿ ɫɢɫɬɟɦɢ ɡɦɨɠɭɬɶ ɩɪɚɰɸɜɚɬɢ ɡɚ ⸰ОЫЯОЫХОЬЬ-ɫɯɟɦɨɸ. 
ȼ ɰɿɥɨɦɭ, ɹɤ ɜɜɚɠɚɸɬɶ ɮɚɯɿɜɰɿ, ɛɟɡɫɟɪɜɟɪɧɟ ɨɛɱɢɫɥɟɧɧɹ - ɜɟɥɶɦɢ ɩɨɬɭɠɧɚ 

ɚɥɶɬɟɪɧɚɬɢɜɚ ɿɫɧɭɸɱɢɦ ɨɛɱɢɫɥɸɜɚɥɶɧɢɦ ɩɚɪɚɞɢɝɦɚɦ, ɡɚɫɧɨɜɚɧɢɦ ɧɚ ɜɿɪɬɭɚɥɶɧɢɯ 
ɦɚɲɢɧɚɯ ɿ ɤɨɧɬɟɣɧɟɪɚɯ. ɉɪɨ ɰɟ ɝɨɜɨɪɢɬɶ ɿ ɫɬɚɬɢɫɬɢɤɚ ʀɯ ɜɢɤɨɪɢɫɬɚɧɧɹ: ɡɚ 2018 ɪɿɤ 
ɜɿɞɫɨɬɨɤ ɜɢɤɨɪɢɫɬɚɧɧɹ ⸰ОЫЯОЫХОЬЬ ɜɢɪɿɫ ɜ 1,5 ɪɚɡɢ. ɋɟɪɟɞ ɤɨɦɩɚɧɿɣ, ɹɤɿ ɜɠɟ ɜɩɪɨɜɚɞɢɥɢ 
ɬɟɯɧɨɥɨɝɿɸ ɜ ɫɜɨʀ ɫɟɪɜɿɫɢ, ɬɚɤɿ ɝɿɝɚɧɬɢ ɪɢɧɤɭ ɹɤ ⸱аТЭЭОЫ, PКвPКХ, ІОЭПХТб, ⸱-Mobile, Coca-

Cola. 

Ɍɚɤɢɦ ɱɢɧɨɦ, ɧɚ ɞɚɧɨɦɭ ɟɬɚɩɿ ɪɨɡɜɢɬɤɭ ɪɢɧɤɭ ɛɟɡɫɟɪɜɟɪɧɿ ɨɛɱɢɫɥɟɧɧɹ ɞɨɰɿɥɶɧɨ 
ɡɚɫɬɨɫɨɜɭɜɚɬɢ, ɹɤɳɨ ɤɨɦɩɚɧɿɹ ɯɨɱɟ ɫɤɨɪɨɬɢɬɢ ɩɪɨɫɬɨʀ ɪɟɫɭɪɫɿɜ, ɲɜɢɞɤɨ ɨɛɪɨɛɥɹɬɢ ɞɚɧɿ 
(ɫɬɢɫɤɚɬɢ ɤɚɪɬɢɧɤɢ, ɜɢɪɿɡɚɬɢ ɮɨɧ, ɡɦɿɧɸɜɚɬɢ ɤɨɞɭɜɚɧɧɹ ɜɿɞɟɨ, ɩɪɚɰɸɜɚɬɢ ɡ ɞɚɬɱɢɤɚɦɢ 
IШ⸱, ɜɢɤɨɧɭɜɚɬɢ ɦɚɬɟɦɚɬɢɱɧɿ ɨɩɟɪɚɰɿʀ), ɿɦɩɥɟɦɟɧɬɭɜɚɬɢ ɿɧɲɿ ɫɟɪɜɿɫɢ ɚɛɨ ɛɚɥɚɧɫɭɜɚɬɢ 
ɧɚɜɚɧɬɚɠɟɧɧɹ. 

Ʌɿɬɟɪɚɬɭɪɚ 
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ɋɟɤɰɿɹ 5: ȿɥɟɤɬɪɨɟɧɟɪɝɟɬɢɤɚ, ɜɢɦɿɪɸɜɚɥɶɧɚ ɬɟɯɧɿɤɚ ɬɚ ɤɨɦɩ’ɸɬɟɪɧɚ ɿɧɠɟɧɟɪɿɹ 

186 

ȼɅɂəɇɂȿ ɌȿɏɇɈɅɈȽɂɂ 5G ɇȺ ɁȾɈɊɈȼɖȿ ɑȿɅɈȼȿɄȺ 

Ƚɢɫɰɟɜ Ⱥ.ɘ., ɉɪɨɧɸɤ Ⱥ.ȼ.. ɤ.ɬ.ɧ., ɞɨɰɟɧɬ 

ɏɚɪɶɤɨɜɫɤɢɣ ɧɚɰɢɨɧɚɥɶɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ ɪɚɞɢɨɷɥɟɤɬɪɨɧɢɤɢ 

Ɍɪɟɬɶɟ ɬɵɫɹɱɟɥɟɬɢɟ ɨɬɤɪɵɥɨ ɜɨɪɨɬɚ ɜ ɭɞɢɜɢɬɟɥɶɧɵɣ ɢ ɹɪɤɢɣ ɦɢɪ I⸱-ɬɟɯɧɨɥɨɝɢɣ, 

ɛɟɡ ɤɨɬɨɪɵɯ ɫɟɝɨɞɧɹ ɫɥɨɠɧɨ ɩɪɟɞɫɬɚɜɢɬɶ ɠɢɡɧɶ ɞɚɠɟ ɜ ɨɬɞɚɥёɧɧɵɯ ɱɚɫɬɹɯ ɦɢɪɚ. ȿɳё 
ɫɨɜɫɟɦ ɧɟɞɚɜɧɨ ɦɨɛɢɥɶɧɵɣ ɬɟɥɟɮɨɧ ɛɵɥ ɟɞɜɚ ɥɢ ɧɟ ɪɨɫɤɨɲɶɸ, ɚ ɭɠɟ ɫɟɝɨɞɧɹ ɫɬɚɥ 
ɧɟɨɬɴɟɦɥɟɦɨɣ ɱɚɫɬɶɸ ɠɢɡɧɢ ɩɨɱɬɢ ɤɚɠɞɨɝɨ ɱɟɥɨɜɟɤɚ. ɉɪɚɤɬɢɱɟɫɤɢ ɧɟ ɨɫɬɚɥɨɫɶ ɥɸɞɟɣ, 
ɤɨɬɨɪɵɟ ɧɟ ɢɫɩɨɥɶɡɭɸɬ ɬɟɥɟɮɨɧ ɢ ɦɨɛɢɥɶɧɭɸ ɫɜɹɡɶ. Ɍɟɯɧɨɥɨɝɢɹ ɫɜɹɡɢ 5G ɩɨɫɬɪɨɟɧɚ 
ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɦɢɤɪɨɜɨɥɧɨɜɨɝɨ ɢɡɥɭɱɟɧɢɹ ɜɵɫɨɤɨɱɚɫɬɨɬɧɵɯ ɜɨɥɧ (ɋȼɑ). 
Ɋɚɡɪɚɛɨɬɱɢɤɢ 5G ɩɪɟɞɥɨɠɢɥɢ ɧɟɫɤɨɥɶɤɨ ɱɚɫɬɨɬɧɵɯ ɞɢɚɩɚɡɨɧɨɜ ɞɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ: 0,8 
ȽȽɰ, 3,4-3,8 ȽȽɰ, 28 ȽȽɰ ɢ 38 ȽȽɰ. ȿɳɟ ɬɨɱɧɨ ɧɟ ɢɡɜɟɫɬɧɨ, ɤɚɤɢɟ ɱɚɫɬɨɬɵ ɛɭɞɭɬ 
ɢɫɩɨɥɶɡɨɜɚɬɶ ɷɬɚ ɬɟɯɧɨɥɨɝɢɹ.  

ɇɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɩɪɨɛɥɟɦɚ, ɫɜɹɡɚɧɚ ɫ ɜɥɢɹɧɢɟɦ 5G ɬɟɯɧɨɥɨɝɢɣ ɧɚ ɧɚɲ 
ɨɪɝɚɧɢɡɦ ɚɤɬɭɚɥɶɧɚ, ɜɟɞɶ ɨɱɟɧɶ ɫɤɨɪɨ ɜ ɧɚɲɟɣ ɫɬɪɚɧɟ ɧɚɱɧɟɬɫɹ ɜɧɟɞɪɟɧɢɟ ɷɬɨɣ ɧɨɜɨɣ 
ɬɟɯɧɨɥɨɝɢɢ. ɂɫɫɥɟɞɨɜɚɧɢɟ ɭɤɪɚɢɧɫɤɢɯ ɭɱɟɧɵɯ ɜ 2018 ɝɨɞɭ ɩɨɤɚɡɚɥɢ, ɱɬɨ ɱɚɫɬɨɬɚ ɫɜɹɡɢ 
5-G ɨɤɚɡɵɜɚɟɬ ɜɥɢɹɧɢɟ ɧɚ ɩɨɬɨɜɵɟ ɩɪɨɬɨɤɢ ɢ ɠɟɥɟɡɵ ɱɟɥɨɜɟɤɚ, ɩɪɢɧɰɢɩ ɞɟɣɫɬɜɢɹ 
ɤɨɬɨɪɵɯ ɜɨ ɦɧɨɝɨɦ ɩɨɜɬɨɪɹɟɬ ɞɟɣɫɬɜɢɟ ɚɧɬɟɧɧ. Ʉɨɝɞɚ ɜɦɟɫɬɨ ɨɛɵɱɧɨɝɨ 
ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ ɢɡɥɭɱɟɧɢɹ ɜ ɬɟɥɨ ɩɪɨɧɢɤɚɸɬ ɧɟɟɫɬɟɫɬɜɟɧɧɨ ɤɨɪɨɬɤɢɟ 

ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɟ ɢɦɩɭɥɶɫɵ, ɡɚɪɹɞɵ ɫɚɦɢ ɫɬɚɧɨɜɹɬɫɹ ɢɡɥɭɱɚɬɟɥɹɦɢ 
ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɯ ɜɨɥɧ ɢ ɧɚɩɪɚɜɥɹɸɬ ɢɯ ɝɥɭɛɠɟ ɜ ɬɟɥɨ ɩɪɨɜɨɰɢɪɭɹ ɪɚɡɜɢɬɢɟ 
ɪɚɡɥɢɱɧɵɯ ɡɚɛɨɥɟɜɚɧɢɣ. Ȼɨɥɶɲɨɣ ɜɪɟɞ ɧɚɧɨɫɢɬɫɹ ɧɟɪɜɧɵɦ ɤɥɟɬɤɚɦ, ɧɟɣɪɨɧɚɦ ɦɨɡɝɚ, 
ɯɪɭɫɬɚɥɢɤɚɦ ɝɥɚɡ, ɩɨɥɨɜɵɦ ɤɥɟɬɤɚɦ, ɫɧɢɠɚɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɤɥɟɬɤɚɦɢ ɭɫɜɨɟɧɢɹ 
ɤɚɥɶɰɢɹ, ɤɢɫɥɨɪɨɞɚ, ɢ ɪɚɡɥɢɱɧɵɯ ɩɢɬɚɬɟɥɶɧɵɯ ɜɟɳɟɫɬɜ, ɢɡ-ɡɚ ɱɟɝɨ ɩɚɞɚɟɬ ɡɪɟɧɢɟ, 
ɜɨɡɧɢɤɚɸɬ ɝɨɥɨɜɧɵɟ ɛɨɥɢ ɢ ɞɚɠɟ ɭɝɪɨɡɚ ɫɥɚɛɨɭɦɢɹ ɢ ɛɟɫɩɥɨɞɢɹ.  

ȼɫɟɦɢɪɧɚɹ ɨɪɝɚɧɢɡɚɰɢɹ ɡɞɪɚɜɨɨɯɪɚɧɟɧɢɹ ɨɩɭɛɥɢɤɨɜɚɥɚ ɩɨɞɪɨɛɧɵɣ ɞɨɤɥɚɞ, 
ɞɨɤɚɡɵɜɚɸɳɢɣ, ɱɬɨ ɧɢɤɚɤɢɯ ɧɟɝɚɬɢɜɧɵɯ ɩɨɫɥɟɞɫɬɜɢɣ ɧɟɬ, ɜɵɲɤɢ ɫ ɢɧɬɟɪɧɟɬɨɦ 5G 
ɜɪɟɞ ɡɞɨɪɨɜɶɸ ɧɟ ɧɚɧɨɫɢɬ! Ɇɚɤɫɢɦɚɥɶɧɨ ɜɨɡɦɨɠɧɨɟ ɩɨɫɥɟɞɫɬɜɢɟ – ɩɨɜɵɲɟɧɢɟ 
ɬɟɦɩɟɪɚɬɭɪɵ ɬɟɥɚ ɜ ɧɟɡɧɚɱɢɬɟɥɶɧɵɯ ɩɪɟɞɟɥɚɯ. Ɍɚɤɢɟ ɩɨɥɹ ɫɩɨɫɨɛɧɵ ɩɨɜɵɲɚɬɶ 
ɬɟɦɩɟɪɚɬɭɪɭ ɬɤɚɧɟɣ ɥɨɤɚɥɶɧɨ ɧɚ 5-10 °ɋ. ɇɚɝɪɟɜɚɧɢɟ, ɜɵɡɵɜɚɟɦɨɟ Ɋɑ-ɩɨɥɹɦɢ ɩɨ 
ɞɚɧɧɵɦ ȼɈɁ, ɫ ɫɢɥɨɣ ɭɞɨɜɥɟɬɜɨɪɹɸɳɟɣ ɦɟɠɞɭɧɚɪɨɞɧɵɦ ɫɬɚɧɞɚɪɬɚɦ ɞɥɹ ɛɚɡɨɜɵɯ 
ɫɬɚɧɰɢɣ ɢ ɦɨɛɢɥɶɧɵɯ ɬɟɥɟɮɨɧɨɜ ,ɜɚɪɶɢɪɭɟɬɫɹ. ɇɢɠɟ ɩɪɟɞɫɬɚɜɥɟɧɨ ɜɥɢɹɧɢɟ ɬɟɥɟɮɨɧɚ 
ɩɨɫɥɟ 15 ɦɢɧɭɬ ɪɚɡɝɨɜɨɪɚ. Ʉɚɤ ɜɢɞɧɨ ɧɚ ɮɨɬɨ, ɬɟɦɩɟɪɚɬɭɪɚ ɬɤɚɧɟɣ ɜɨɤɪɭɝ ɭɲɧɨɣ 
ɪɚɤɨɜɢɧɵ ɡɚɦɟɬɧɨ ɩɨɜɵɫɢɥɚɫɶ.  

 

 
Ɍɚɤ, ɤɚɤ ɬɟɯɧɨɥɨɝɢɹ 5G ɛɚɡɢɪɭɟɬɫɹ ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɜɵɫɨɤɨɱɚɫɬɨɬɧɵɯ ɜɨɥɧ, ɦɟɪɵ 

ɩɪɟɞɨɫɬɨɪɨɠɧɨɫɬɢ  ɬɚɤɢɟ ɠɟ ɤɚɤ ɢ ɨɬ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɯ ɜɨɥɧ, ɧɢɠɟ ɩɪɟɞɫɬɚɜɥɟɧɵ 
ɫɨɜɟɬɵ ɜɪɚɱɟɣ ɢ ɭɱɟɧɵɯ ɤɚɤ ɫɧɢɡɢɬɶ ɜɥɢɹɧɢɟ ɧɚ ɧɚɲɟ ɡɞɨɪɨɜɶɟ.  



ɋɟɤɰɿɹ 5: ȿɥɟɤɬɪɨɟɧɟɪɝɟɬɢɤɚ, ɜɢɦɿɪɸɜɚɥɶɧɚ ɬɟɯɧɿɤɚ ɬɚ ɤɨɦɩ’ɸɬɟɪɧɚ ɿɧɠɟɧɟɪɿɹ 

187 

 ɍɦɟɧɶɲɢɬɶ ɜɪɟɦɹ ɪɚɡɝɨɜɨɪɚ ɩɨ ɬɟɥɟɮɨɧɭ. ȼ ɫɪɟɞɧɟɦ ɧɟ ɫɬɨɢɬ ɪɚɡɝɨɜɚɪɢɜɚɬɶ 
ɞɨɥɶɲɟ 3 ɦɢɧɭɬ, ɚ ɬɚɤɠɟ ɞɟɥɚɬɶ ɢɧɬɟɪɜɚɥɵ ɦɟɠɞɭ ɡɜɨɧɤɚɦɢ ɜ 30 ɦɢɧɭɬ. 
 ɂɫɩɨɥɶɡɨɜɚɬɶ ɝɚɪɧɢɬɭɪɭ Ɉɧɚ ɩɨɡɜɨɥɹɟɬ ɭɜɟɥɢɱɢɬɶ ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɱɟɥɨɜɟɤɨɦ 

ɢ ɦɨɛɢɥɶɧɵɦ ɭɫɬɪɨɣɫɬɜɨɦ.     

 ɇɟ ɧɨɫɢɬɶ ɭɫɬɪɨɣɫɬɜɨ ɜ ɤɚɪɦɚɧ ɛɪɸɤ/ɞɠɢɧɫ. ɋɨɝɥɚɫɧɨ Ⱦɋɇ 239-96 ɫɦɚɪɬɮɨɧ 
ɧɭɠɧɨ ɞɟɪɠɚɬɶ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 10-15 ɫɚɧɬɢɦɟɬɪɨɜ ɨɬ ɱɟɥɨɜɟɤɚ. Ʌɭɱɲɟ ɩɨɥɨɠɢɬɶ ɟɝɨ ɜ 
ɫɭɦɤɭ. 
 ɇɟ ɫɥɟɞɭɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɭɫɬɪɨɣɫɬɜɨ ɜ ɜɛɥɢɡɢ ɜɵɫɨɤɨɜɨɥɶɬɧɵɯ ɥɢɧɢɣ 

ɷɥɟɤɬɪɨɩɟɪɟɞɚɱ, ɜ ɬɪɨɥɥɟɣɛɭɫɚɯ, ɬɪɚɦɜɚɹɯ ɢ ɬɚɦ ɝɞɟ ɩɪɢɪɨɞɧɨɟ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɟ 
ɦɚɝɧɢɬɧɨɟ ɩɨɥɟ. 

ȼ ɧɚɲɟ ɜɪɟɦɹ ɥɸɞɢ ɜɫɟ ɛɨɥɶɲɟ ɩɨɥɶɡɭɸɬɫɹ ɝɚɞɠɟɬɚɦɢ. Ɏɚɤɬ ɬɨɝɨ, ɱɬɨ ɦɨɛɢɥɶɧɚɹ 
ɫɜɹɡɶ ɢ ɩɨɡɧɚɜɚɬɟɥɶɧɵɟ ɮɭɧɤɰɢɢ ɫɦɚɪɬɮɨɧɨɜ ɨɱɟɧɶ ɭɞɨɛɧɵ ɢ ɩɨɥɟɡɧɵ ɧɟ ɨɬɪɢɰɚɟɬɫɹ, ɢ 
ɨɬɤɚɡɵɜɚɬɶɫɹ ɨɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɦɚɪɬɮɨɧɨɜ ɧɟɥɨɝɢɱɧɨ. Ɉɞɧɚɤɨ, ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ 
ɧɟɨɛɯɨɞɢɦɨ ɩɨɡɚɛɨɬɢɬɶɫɹ ɨ ɡɚɳɢɬɟ ɩɨɥɶɡɨɜɚɬɟɥɹ. ɋɚɦɵɣ ɩɪɨɫɬɨɣ ɢ ɞɟɲɟɜɵɣ ɫɩɨɫɨɛ, 
ɤɨɬɨɪɵɣ ɦɵ ɜɫɟ ɦɨɠɟɦ ɩɪɢɦɟɧɹɬɶ, ɩɪɢɞɟɪɠɢɜɚɬɶɫɹ ɩɪɚɜɢɥ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɫɦɚɪɬɮɨɧɨɜ. 
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ɁɆȱɇɂ ȼ ȱɇɋɌɂɌɍɐȱɃɇɈɆɍ ɁȺȻȿɁɉȿɑȿɇɇȱ ɋɌȺɅɈȽɈ ɊɈɁȼɂɌɄɍ 
ɊȿȽȱɈɇɍ ȼɇȺɋɅȱȾɈɄ ɁȻɊɈɃɇɈȽɈ ɄɈɇɎɅȱɄɌɍ 

ɋɟɦɟɧɟɧɤɨ ȱ.Ɇ., ɞ.ɟ.ɧ., ɩɪɨɮ. 
ɋɯɿɞɧɨɭɤɪɚʀɧɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɿɦɟɧɿ ȼɨɥɨɞɢɦɢɪɚ Ⱦɚɥɹ 

Ʉɨɧɮɥɿɤɬɢ є ɩɨɫɬɿɣɧɨ ɩɪɢɫɭɬɧɿɦ ɚɫɩɟɤɬɨɦ ɥɸɞɫɶɤɨʀ ɰɢɜɿɥɿɡɚɰɿʀ, ɹɤɢɣ ɦɚє ɫɭɬɬєɜɿ 
ɟɤɨɧɨɦɿɱɧɿ, ɫɨɰɿɚɥɶɧɿ, ɩɨɥɿɬɢɱɧɿ, ɟɬɢɱɧɿ ɣ ɟɤɨɥɨɝɿɱɧɿ ɧɚɫɥɿɞɤɢ. Ɂɛɪɨɣɧɢɣ ɤɨɧɮɥɿɤɬ 
ɩɪɟɞɫɬɚɜɥɹє ɫɨɛɨɸ, ɧɚɫɚɦɩɟɪɟɞ, ɜɿɣɫɶɤɨɜɢɣ ɚɤɬ ɦɿɠ ɞɜɨɦɚ ɚɛɨ ɛɿɥɶɲɟ ɝɪɭɩɚɦɢ. 
ɇɚɫɥɿɞɤɢ ɡɛɪɨɣɧɨɝɨ ɤɨɧɮɥɿɤɬɭ ɦɨɠɭɬɶ ɫɹɝɚɬɢ ɰɿɥɨɝɨ ɫɩɟɤɬɪɭ ɟɤɨɥɨɝɿɱɧɢɯ ɦɚɫɲɬɚɛɿɜ ɿ 
ɩɪɢɡɜɨɞɢɬɢ ɞɨ ɧɟɫɩɨɞɿɜɚɧɢɯ ɬɚ ɫɤɥɚɞɧɢɯ ɪɟɡɭɥɶɬɚɬɿɜ: ɹɤ ɧɟɝɚɬɢɜɧɢɯ, ɬɚɤ ɿ ɩɨɡɢɬɢɜɧɢɯ, 
ɚɛɨ ɤɨɦɛɿɧɚɰɿɣ ɰɢɯ ɞɜɨɯ Д1Ж. Ⱦɨɫɥɿɞɠɟɧɧɸ ɰɢɯ ɧɚɫɥɿɞɤɿɜ ɩɪɢɫɜɹɱɟɧɚ ɡɧɚɱɧɚ ɤɿɥɶɤɿɫɬɶ 
ɩɪɚɰɶ ɜɿɬɱɢɡɧɹɧɢɯ ɿ ɡɚɤɨɪɞɨɧɧɢɯ ɧɚɭɤɨɜɰɿɜ. 

Ⱦɨɫɥɿɞɧɢɤɢ Д2Ж ɩɪɨɜɟɥɢ ɤɨɦɩɥɟɤɫɧɢɣ ɨɝɥɹɞ ɥɿɬɟɪɚɬɭɪɢ, ɳɨɛ ɡ’ɹɫɭɜɚɬɢ ɜɩɥɢɜ 
ɡɛɪɨɣɧɨɝɨ ɤɨɧɮɥɿɤɬɭ ɧɚ ɞɢɤɭ ɩɪɢɪɨɞɭ ɬɚ ɡɪɨɡɭɦɿɬɢ ɣ ɭɡɚɝɚɥɶɧɢɬɢ ɤɚɧɚɥɢ ɰɶɨɝɨ ɜɩɥɢɜɭ. 
ɉɿɞ ɱɚɫ ɫɢɫɬɟɦɚɬɢɱɧɨɝɨ ɩɨɲɭɤɭ ɚɤɚɞɟɦɿɱɧɨʀ ɬɚ ɧɚɭɤɨɜɨ-ɩɨɩɭɥɹɪɧɨʀ ɥɿɬɟɪɚɬɭɪɢ ɛɭɥɨ 
ɜɢɹɜɥɟɧɨ 144 ɩɪɢɤɥɚɞɢ ɡ ɭɫɶɨɝɨ ɫɜɿɬɭ, ɹɤɿ ɞɨɤɭɦɟɧɬɭɸɬɶ ɧɚɫɥɿɞɤɢ ɜɩɥɢɜɭ ɡɛɪɨɣɧɢɯ 
ɤɨɧɮɥɿɤɬɿɜ ɧɚ ɠɢɜɭ ɩɪɢɪɨɞɭ. ȼ ɪɟɡɭɥɶɬɚɬɿ ɚɧɚɥɿɡɭ ɛɭɥɨ ɜɢɞɿɥɟɧɨ ɩ'ɹɬɶ ɤɚɧɚɥɿɜ ɜɩɥɢɜɭ 
ɡɛɪɨɣɧɨɝɨ ɤɨɧɮɥɿɤɬɭ ɧɚ ɫɬɚɧ ɧɚɜɤɨɥɢɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ, ɚ ɨɬɠɟ, ɿ ɧɚ ɫɬɚɥɢɣ ɪɨɡɜɢɬɨɤ 
ɩɟɜɧɨɝɨ ɪɟɝɿɨɧɭ. ɐɿ ɤɚɧɚɥɢ ɜɤɥɸɱɚɸɬɶ ɬɚɤɿ, ɳɨ ɛɟɡɩɨɫɟɪɟɞɧɶɨ ɩɨɜ'ɹɡɚɧɿ ɡ ɜɿɣɫɶɤɨɜɢɦɢ 
ɚɤɬɢɜɧɨɫɬɹɦɢ – ɜɿɣɫɶɤɨɜɿ ɞɿʀ ɬɚ ɩɿɞɬɪɢɦɤɚ ɜɿɣɫɶɤɨɜɢɯ ɞɿɣ, ɿ ɬɚɤɿ, ɳɨ ɛɟɡɩɨɫɟɪɟɞɧɶɨ ɧɟ 
ɩɨɜ'ɹɡɚɧɿ ɡ ɜɿɣɫɶɤɨɜɢɦɢ ɚɤɬɢɜɧɨɫɬɹɦɢ – ɦɿɝɪɚɰɿɣɧɿ ɩɪɨɰɟɫɢ, ɡɦɿɧɢ ɜ ɟɤɨɧɨɦɿɰɿ ɬɚ 
ɞɨɯɨɞɚɯ, ɣ ɡɦɿɧɢ ɜ ɿɧɫɬɢɬɭɰɿɹɯ. ɋɥɿɞ ɡɚɡɧɚɱɢɬɢ, ɳɨ ɨɤɪɿɦ ɰɢɯ ɤɚɧɚɥɿɜ ɞɨɫɥɿɞɧɢɤɢ Д2Ж 
ɜɢɡɧɚɱɢɥɢ ɬɚɤɨɠ ɧɚɩɪɹɦɢ ɿ ɬɢɩɢ ɜɩɥɢɜɭ, ɬɚ ʀɯ ɫɩɿɜɜɿɞɧɨɲɟɧɧɹ ɡ ɰɢɦɢ ɤɚɧɚɥɚɦɢ. 
Ɂɨɤɪɟɦɚ, ɬɢɩ ɜɩɥɢɜɭ ɦɨɠɟ ɛɭɬɢ ɩɪɹɦɢɣ ɿ ɧɟɩɪɹɦɢɣ, ɚ ɧɚɩɪɹɦ – ɩɨɡɢɬɢɜɧɢɣ ɿ 
ɧɟɝɚɬɢɜɧɢɣ. 

ȼɟɥɶɦɢ ɰɿɤɚɜɢɦ є ɬɨɣ ɮɚɤɬ, ɳɨ ɡɝɿɞɧɨ ɞɨɫɥɿɞɠɟɧɶ Д2Ж, ɭ ɡɨɧɚɯ ɤɨɧɮɥɿɤɬɿɜ 
ɧɚɣɩɨɲɢɪɟɧɿɲɢɦɢ ɪɭɣɧɿɜɧɢɤɚɦɢ ɞɢɤɨʀ ɩɪɢɪɨɞɢ є ɧɟ ɝɚɪɦɚɬɢ ɬɚ ɛɨɦɛɢ, ɚ ɡɚɧɟɩɚɞ 
ɿɧɫɬɢɬɭɰɿɣ, ɫɭɫɩɿɥɶɫɬɜɚ ɬɚ ɟɤɨɧɨɦɿɤɢ. ȼɱɟɧɿ ɡɚɡɧɚɱɚɥɢ, ɳɨ ɛɭɞɶ-ɹɤɢɣ ɡɛɪɨɣɧɢɣ 
ɤɨɧɮɥɿɤɬ ɡɧɚɱɧɨɸ ɦɿɪɨɸ ɧɟɝɚɬɢɜɧɨ ɜɩɥɢɜɚє ɧɚ ɠɢɜɭ ɩɪɢɪɨɞɭ, ɫɟɪɟɞɨɜɢɳɚ ɩɪɨɠɢɜɚɧɧɹ 
ɬɚ ɩɨɩɭɥɹɰɿʀ ɱɟɪɟɡ ɜɿɣɫɶɤɨɜɿ ɞɿʀ ɬɚ ɜɩɥɢɜ ɧɚ ɿɧɫɬɢɬɭɰɿʀ, ɦɿɝɪɚɰɿɸ ɥɸɞɟɣ ɬɚ ɫɬɚɧ 
ɟɤɨɧɨɦɿɤɢ. Ⱥɥɟ ɧɚɣɛɿɥɶɲɢɣ ɧɟɝɚɬɢɜɧɢɣ ɜɩɥɢɜ ɤɨɧɮɥɿɤɬɭ ɧɚ ɞɢɤɭ ɩɪɢɪɨɞɭ ɜɢɧɢɤɚє ɧɟ 
ɱɟɪɟɡ ɛɟɡɩɨɫɟɪɟɞɧɶɨ ɜɿɣɫɶɤɨɜɿ ɞɿʀ ɹɤ ɬɚɤɿ, ɚ ɱɟɪɟɡ ɿɧɫɬɢɬɭɰɿɣɧɿ ɬɚ ɫɨɰɿɚɥɶɧɨ-ɟɤɨɧɨɦɿɱɧɿ 
ɡɦɿɧɢ, ɩɨɜ'ɹɡɚɧɿ ɡ ɤɨɧɮɥɿɤɬɨɦ. Ʉɨɧɮɥɿɤɬ ɩɨɪɨɞɠɭє ɫɤɥɚɞɧɭ ɫɨɰɿɚɥɶɧɭ ɬɚ ɟɤɨɥɨɝɿɱɧɭ 

ɞɢɧɚɦɿɤɭ ɭ ɩɪɨɫɬɨɪɿ ɬɚ ɱɚɫɿ, ɚ ɧɚɫɥɿɞɤɢ ɤɨɧɮɥɿɤɬɭ ɧɚ ɫɬɚɧ ɧɚɜɤɨɥɢɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ 
ɜɿɞɪɿɡɧɹɸɬɶɫɹ ɦɿɠ ɪɟɝɿɨɧɚɦɢ ɬɚ ɬɚɤɫɨɧɚɦɢ. ɉɨɤɪɚɳɟɧɟ ɪɨɡɭɦɿɧɧɹ ɡɜ’ɹɡɤɿɜ ɦɿɠ 
ɡɛɪɨɣɧɢɦ ɤɨɧɮɥɿɤɬɨɦ ɬɚ ɧɚɜɤɨɥɢɲɧɿɦ ɫɟɪɟɞɨɜɢɳɟɦ ɦɨɠɭɬɶ ɞɨɩɨɦɨɝɬɢ ɟɮɟɤɬɢɜɧɨɦɭ 
ɿɧɮɨɪɦɭɜɚɧɧɸ, ɞɨɜɝɨɫɬɪɨɤɨɜɨɦɭ ɭɩɪɚɜɥɿɧɧɸ ɬɚ ɩɪɢɪɨɞɨɡɛɟɪɟɠɟɧɧɸ Д2Ж. 

Ɉɬɠɟ, ɡɦɿɧɢ ɜ ɿɧɫɬɢɬɭɰɿɣɧɨɦɭ ɡɚɛɟɡɩɟɱɟɧɧɿ ɫɬɚɥɨɝɨ ɪɨɡɜɢɬɤɭ ɪɟɝɿɨɧɭ ɜɧɚɫɥɿɞɨɤ 
ɡɛɪɨɣɧɨɝɨ ɤɨɧɮɥɿɤɬɭ ɜɤɥɸɱɚɸɬɶ:  

ɩɨɪɭɲɟɧɧɹ ɩɪɚɜɨɡɚɯɢɫɧɢɯ ɦɟɯɚɧɿɡɦɿɜ, ɹɤɿ ɫɬɨɫɭɸɬɶɫɹ ɹɤ ɡɚɯɢɫɬɭ ɟɤɨɥɨɝɿɱɧɢɯ ɩɪɚɜ, 
ɬɚɤ ɿ ɫɨɰɿɚɥɶɧɢɯ ɣ ɟɤɨɧɨɦɿɱɧɢɯ; 

ɩɪɢɩɢɧɟɧɧɹ ɮɿɧɚɧɫɭɜɚɧɧɹ ɪɿɡɧɨɦɚɧɿɬɧɢɯ ɿɧɿɰɿɚɬɢɜ, ɭ ɬɨɦɭ ɱɢɫɥɿ ɜɿɞɤɥɢɤɚɧɧɹ 
ɦɿɠɧɚɪɨɞɧɨʀ ɩɿɞɬɪɢɦɤɢ, ɧɚɫɚɦɩɟɪɟɞ, ɱɟɪɟɡ ɧɟɛɟɡɩɟɤɭ ɩɪɨɞɨɜɠɟɧɧɹ ʀɯɧɶɨʀ ɞɿɹɥɶɧɨɫɬɿ; 

ɡɚɧɟɩɚɞ ɞɨɫɥɿɞɧɢɰɶɤɨʀ ɬɚ ɿɧɲɨʀ ɞɿɹɥɶɧɨɫɬɿ, ɳɨ ɭɧɟɦɨɠɥɢɜɥɸє ɧɟ ɥɢɲɟ ɫɚɦ 
ɪɨɡɜɢɬɨɤ, ɚ ɿ ɜɢɡɧɚɱɟɧɧɹ ɩɪɨɛɥɟɦɚɬɢɤɢ, ɩɪɿɨɪɢɬɟɬɿɜ ɿ ɲɥɹɯɿɜ ɪɨɡɜɢɬɤɭ ɩɟɜɧɢɯ ɚɫɩɟɤɬɿɜ 
ɫɬɚɧɭ ɧɚɜɤɨɥɢɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ; 

ɪɭɣɧɭɜɚɧɧɹ ɫɢɫɬɟɦɢ ɭɩɪɚɜɥɿɧɧɹ ɿ ɩɨɝɿɪɲɟɧɧɹ ɬɪɚɞɢɰɿɣɧɨɝɨ ɭɩɪɚɜɥɿɧɧɹ ɪɟɫɭɪɫɚɦɢ. 
ɉɪɢɱɨɦɭ, ɡɝɿɞɧɨ ɜɢɡɧɚɱɟɧɨʀ ɭ Д2Ж ɬɢɩɨɥɨɝɿʀ ɜɩɥɢɜɭ ɰɿ ɡɦɿɧɢ ɜɩɥɢɜɚɸɬɶ ɧɚ ɫɬɚɥɢɣ 

ɪɨɡɜɢɬɨɤ ɪɟɝɿɨɧɭ ɧɟɝɚɬɢɜɧɨ ɿ ɨɩɨɫɟɪɟɞɤɨɜɚɧɨ. 
Ʉɨɧɮɥɿɤɬ ɧɚ ɋɯɨɞɿ ɍɤɪɚʀɧɢ ɧɟ є ɜɢɤɥɸɱɟɧɧɹɦ. ɇɚ ɠɚɥɶ, ɜɿɧ ɩɪɢɡɜɿɜ ɞɨ ɧɟɝɚɬɢɜɧɢɯ 

ɡɦɿɧɢ ɜ ɿɧɫɬɢɬɭɰɿɣɧɨɦɭ ɡɚɛɟɡɩɟɱɟɧɧɿ ɫɬɚɥɨɝɨ ɪɨɡɜɢɬɤɭ Ʌɭɝɚɧɫɶɤɨʀ ɨɛɥɚɫɬɿ. ȼɧɚɫɥɿɞɨɤ 
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ɨɤɭɩɚɰɿʀ ɡɧɚɱɧɨʀ ɱɚɫɬɢɧɢ ɬɟɪɢɬɨɪɿʀ Ʌɭɝɚɧɫɶɤɨʀ ɨɛɥɚɫɬɿ ɜɿɞɛɭɥɚɫɶ ɜɬɪɚɬɚ ɧɚɝɥɹɞɭ ɧɚɞ 
ɞɿɹɥɶɧɿɫɬɸ ɬɢɯ ɩɪɨɦɢɫɥɨɜɢɯ ɩɿɞɩɪɢєɦɫɬɜ, ɹɤɿ ɡɚɥɢɲɢɥɢɫɶ ɧɚ ɨɤɭɩɨɜɚɧɿɣ ɬɟɪɢɬɨɪɿʀ, ɚ 
ɬɚɤɨɠ ɧɚɞ ɩɪɨɰɟɫɚɦɢ ɭɬɢɥɿɡɚɰɿʀ, ɡɛɟɪɿɝɚɧɧɹ ɿ ɜɢɤɨɪɢɫɬɚɧɧɹ ɲɤɿɞɥɢɜɢɯ ɪɟɱɨɜɢɧ. 
Ɂɨɤɪɟɦɚ, ɭ Д3Ж ɡɚɡɧɚɱɟɧɨ ɩɪɨ ɧɚɹɜɧɿɫɬɶ ɡɧɚɱɧɨʀ ɤɿɥɶɤɨɫɬɿ ɜɢɞɨɛɭɜɧɢɯ, ɯɿɦɿɱɧɢɯ, 
ɦɟɬɚɥɭɪɝɿɣɧɢɯ, ɦɚɲɢɧɨɛɭɞɿɜɧɢɯ ɬɚ ɿɧɲɢɯ ɩɿɞɩɪɢєɦɫɬɜ, ɹɤɿ ɩɪɚɰɸɜɚɥɢ ɪɚɧɿɲɟ, ɚ ɞɟɹɤɿ ɿ 
ɩɪɨɞɨɜɠɭɸɬɶ ɩɪɚɰɸɜɚɬɢ ɧɚ ɧɟɩɿɞɤɨɧɬɪɨɥɶɧɢɯ ɬɟɪɢɬɨɪɿɹɯ, ɚ ɬɚɤɨɠ ɩɪɨ ɜɿɞɫɭɬɧɿɫɬɶ ɡ 
ɛɨɤɭ ɬɢɯ ɬɟɪɢɬɨɪɿɣ ɤɨɲɬɿɜ ɧɚ ɪɟɚɥɿɡɚɰɿɸ ɤɨɧɬɪɨɥɶɧɢɯ ɡɚɯɨɞɿɜ ɡ ɦɨɧɿɬɨɪɢɧɝɭ ɬɚ ɧɚɝɥɹɞɭ 
ɧɚɞ ɞɨɬɪɢɦɚɧɧɹɦ ɟɤɨɥɨɝɿɱɧɢɯ ɜɢɦɨɝ ɰɢɦɢ ɩɿɞɩɪɢєɦɫɬɜɚɦɢ. 

ɍ [4] ɡɚɡɧɚɱɟɧɨ ɩɪɨ ɫɭɬɬєɜɿ ɡɦɿɧɢ ɭ ɡɚɛɟɡɩɟɱɟɧɧɿ ɩɪɚɜɨɫɭɞɞɹ ɿ ɡɚɯɢɫɬɭ ɩɪɚɜ ɧɚ 
ɬɟɪɢɬɨɪɿʀ Ʌɭɝɚɧɫɶɤɨʀ ɨɛɥɚɫɬɿ. Ɂɨɤɪɟɦɚ, ɩɪɨɛɥɟɦɚ ɨɬɪɢɦɚɧɧɹ ɫɩɪɚɜɟɞɥɢɜɨɫɬɿ ɬɚ ɦɢɪɭ 
ɬɿɫɧɨ ɩɨɜ'ɹɡɚɧɚ ɡ ɜɧɭɬɪɿɲɧɶɨɸ ɦɿɝɪɚɰɿєɸ ɜ ɍɤɪɚʀɧɿ ɜɧɚɫɥɿɞɨɤ ɡɛɪɨɣɧɨɝɨ ɤɨɧɮɥɿɤɬɭ, ɳɨ 
ɯɚɪɚɤɬɟɪɢɡɭɜɚɥɨɫɶ ɩɿɞɜɢɳɟɧɧɹɦ ɧɟɛɟɡɩɟɤɢ, ɧɚɫɢɥɶɫɬɜɨɦ, ɫɦɟɪɬɹɦɢ, ɡɥɨɱɢɧɚɦɢ, 
ɩɪɢɫɜɨєɧɧɹɦ ɦɚɣɧɚ, ɜɿɞɫɭɬɧɿɫɬɸ ɩɪɚɜɨɜɨɝɨ ɡɚɯɢɫɬɭ, ɤɨɪɭɩɰɿʀ ɬɨɳɨ. Ɂ ɿɧɲɨɝɨ ɛɨɤɭ, 
ɦɚɫɲɬɚɛɧɚ ɜɧɭɬɪɿɲɧɹ ɦɿɝɪɚɰɿɹ, ɹɤɚ ɬɚɤɨɠ є ɤɚɧɚɥɨɦ ɜɩɥɢɜɭ ɡɛɪɨɣɧɨɝɨ ɤɨɧɮɥɿɤɬɭ ɧɚ 
ɫɬɚɥɢɣ ɪɨɡɜɢɬɨɤ ɪɟɝɿɨɧɭ, ɫɩɪɢɱɢɧɢɥɚ ɧɨɜɿ ɤɨɧɮɥɿɤɬɢ, ɨɫɨɛɥɢɜɨ ɦɿɠ ȼɉɈ ɬɚ 
ɧɚɫɟɥɟɧɧɹɦ ɩɪɢɣɦɚɸɱɢɯ ɝɪɨɦɚɞ. 

Ɏɿɧɚɧɫɭɜɚɧɧɹ ɪɿɡɧɨɦɚɧɿɬɧɢɯ ɩɪɨɝɪɚɦ, ɨɫɨɛɥɢɜɨ ɡɚ ɪɚɯɭɧɨɤ ɨɛɥɚɫɧɨɝɨ ɛɸɞɠɟɬɭ, 
ɩɪɢɩɢɧɢɥɨɫɶ ɱɟɪɟɡ ɪɭɣɧɭɜɚɧɧɹ ɿɧɮɪɚɫɬɪɭɤɬɭɪɢ, ɡɜ 'ɹɡɤɿɜ, ɨɛɦɟɠɟɧɧɹ ɞɨɫɬɭɩɭ ɞɨ 
ɩɟɜɧɢɯ ɪɟɫɭɪɫɿɜ, ɚ ɬɚɤɨɠ ɩɟɪɟɪɨɡɩɨɞɿɥ ɤɨɲɬɿɜ ɧɚ ɿɧɲɿ ɩɨɬɪɟɛɢ. ɇɚ ɠɚɥɶ, ɪɿɡɧɨɦɚɧɿɬɧɿ 
ɩɪɨɟɤɬɢ, ɭ ɬɨɦɭ ɱɢɫɥɿ ɡ ɨɯɨɪɨɧɢ ɧɚɜɤɨɥɢɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ ɡɚɥɢɲɢɥɢɫɶ ɛɟɡ 
ɮɿɧɚɧɫɭɜɚɧɧɹ [5]. ɉɪɢ ɱɨɦɭ ɰɟ ɜɿɞɛɭɥɨɫɶ ɧɟ ɥɢɲɟ ɱɟɪɟɡ ɛɪɚɤ ɪɟɫɭɪɫɿɜ, ɚ ɬɚɤɨɠ ɱɟɪɟɡ 
ɪɭɣɧɭɜɚɧɧɹ ɫɢɫɬɟɦɢ ɭɩɪɚɜɥɿɧɧɹ ɿ ɩɨɝɿɪɲɟɧɧɹ ɬɪɚɞɢɰɿɣɧɨɝɨ ɭɩɪɚɜɥɿɧɧɹ ɪɟɫɭɪɫɚɦɢ. ɐɿ 
ɠ ɡɦɿɧɢ ɩɨɜ'ɹɡɚɧɿ ɿ ɡ ɡɚɧɟɩɚɞɨɦ ɞɨɫɥɿɞɧɢɰɶɤɨʀ ɞɿɹɥɶɧɨɫɬɿ ɧɚ ɬɟɪɢɬɨɪɿʀ, ɹɤɚ ɩɨɫɬɪɚɠɞɚɥɚ 
ɜɿɞ ɡɛɪɨɣɧɨɝɨ ɤɨɧɮɥɿɤɬɭ, ɳɨ ɝɚɥɶɦɭє ɩɨɞɚɥɶɲɢɣ ɪɨɡɜɢɬɨɤ ɪɟɝɿɨɧɭ. 

Ɂɦɿɧɢ ɜ ɿɧɫɬɢɬɭɰɿɣɧɨɦɭ ɡɚɛɟɡɩɟɱɟɧɧɿ ɫɬɚɥɨɝɨ ɪɨɡɜɢɬɤɭ ɜɧɚɫɥɿɞɨɤ ɡɛɪɨɣɧɨɝɨ 
ɤɨɧɮɥɿɤɬɭ ɧɟ є ɦɢɬɬєɜɢɦɢ, ɩɪɨɬɟ ɫɚɦɟ ɰɟɣ ɮɚɤɬ ɿ ɪɨɛɢɬɶ ɡɜɨɪɨɬɧɭ ɩɨɡɢɬɢɜɧɭ ɡɦɿɧɭ 
ɿɧɫɬɢɬɭɰɿɣɧɢɯ ɪɚɦɨɤ ɞɨɫɢɬɶ ɫɤɥɚɞɧɨɸ. ɐɟ ɩɨɬɪɟɛɭє ɡɧɚɱɧɢɯ ɡɭɫɢɥɶ ɡ ɛɨɤɭ ɨɪɝɚɧɿɜ 
ɭɩɪɚɜɥɿɧɧɹ ɿ ɩɿɞɬɪɢɦɤɢ ɝɪɨɦɚɞɫɶɤɨɫɬɿ ɿ ɦɿɠɧɚɪɨɞɧɨʀ ɫɩɿɥɶɧɨɬɢ, ɚ ɬɚɤɨɠ ɜɿɞɩɨɜɿɞɧɢɯ 
ɞɨɫɥɿɞɠɟɧɶ ɭ ɰɿɣ ɫɮɟɪɿ.  
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ɈɋɈȻɅɂȼɈɋɌȱ ɍɉɊȺȼɅȱɇɇə ɉɊɈȿɄɌȺɆɂ ȼ IT-ɋɎȿɊȱ ȼ ɋɍɑȺɋɇɂɏ 
ɍɆɈȼȺɏ 

Ȼɭɪɚɜɥɶɨɜ Ⱦ. ȼ., ɑɨɪɧɚ Ɉ.ɘ., ɤ.ɟ.ɧ., ɞɨɰɟɧɬ 

ɋɯɿɞɧɨɭɤɪɚʀɧɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɿɦɟɧɿ ȼ.Ⱦɚɥɹ 

ɁК ɜТɞɧШМɧШ ɤШЩШɬɤɢɣ ɩЩШɦТɠШɤ ɱКМв МɮОЩК ТɧɮШЩɦКɰТɣɧɢб ɬОбɧШɥШɝТɣ ɡТ 
ɡɜɢɱКɣɧШʀ, ɩШɞОɤвɞɢ ɞЩвɝШЩɹɞɧШʀ ɝКɥвɡТ, ɩОЩОɬɜШЩɢɥКМɶ ɧК Шɞɢɧ ɡ ɝШɥШɜɧɢб ɞЩКɣɜОЩТɜ 
МɜТɬШɜШʀ ОɤШɧШɦТɤɢ, МɬКɜɲɢ ɤКɬКɥТɡКɬШЩШɦ ɞɥɹ ɬОɤɬШɧТɱɧɢб ɡɦТɧ Т ɬЩКɧМɮШЩɦКɰТɣ в 
ɛКɝКɬɶШб Тɧɲɢб ТɧɞвМɬЩТɹб.  

PКɡШɦ Тɡ ɡКɝКɥɶɧɢɦ ЩШМɬШɦ Щɢɧɤв, ɡɛТɥɶɲвєɬɶМɹ Т ɱКМɬɤК IɌ-КвɬМШЩМɢɧɝв (ɩШМɥвɝɢ 
ɡ ЩШɡЩШɛɤɢ ɩЩШɝЩКɦɧШɝШ ɡКɛОɡɩОɱОɧɧɹ, МɬɜШЩОɧɧɹ ТɧɮЩКМɬЩвɤɬвЩɧɢб ЩТɲОɧɶ ɞɥɹ 
ɡКɦШɜɧɢɤТɜ ɬШɳШ). ɊШɡɜɢɬШɤ МОɝɦОɧɬв МɬɢɦвɥɸєɬɶМɹ МɬКɛТɥɶɧШ ɜɢМШɤɢɦ ɩШɩɢɬШɦ, ɹɤɢɣ Т 
ɧКɞКɥТ ɛвɞО ɡЩШМɬКɬɢ ɡКɜɞɹɤɢ ɜМɸɞɢМвɳТɣ «ɰɢɮЩШɜТɣ ɬЩКɧМɮШЩɦКɰТʀ», ɳШ ɜМО 
КɤɬɢɜɧТɲО ɩЩШɧɢɤКє ɹɤ ɜ ɩЩɢɜКɬɧɢɣ, ɬКɤ Т в ɞОЩɠКɜɧɢɣ МОɤɬШЩɢ. Ɍɢɦ ɱКМШɦ, ЩШɡɜɢɬШɤ 
IɌТɧɞвМɬЩТʀ ɜ ɍɤɪɚʀɧТ, ɹɤК ɜ МɜШʀɣ ɛТɥɶɲШМɬТ ɩЩОɞМɬКɜɥОɧК МОЩɜТМɧɢɦɢ 
(КвɬМШЩМɢɧɝШɜɢɦɢ) IɌɤШɦɩКɧТɹɦɢ, ɡɧКɱɧШ ɜɢɩОЩОɞɠКє МОЩОɞɧТ ɬОɦɩɢ ЩШɡɜɢɬɤв МОɝɦОɧɬв 
в МɜТɬТ. Ɇɨɜɚ ɣɞɟ ɹɤ ɩɪɨ ɮɿɧɚɧɫɨɜɿ ɩɨɤɚɡɧɢɤɢ, ɬɚɤ ɿ ɤɿɥɶɤɿɫɬɶ ɮɚɯɿɜɰɿɜ. Ɂɚ ɩɿɞɫɭɦɤɚɦɢ 
2018 ɪɨɤɭ ȱɌ ɫɬɚɥɚ ɞɪɭɝɨɸ ɧɚɣɛɿɥɶɲɨɸ ɝɚɥɭɡɡɸ ɡ ɟɤɫɩɨɪɬɭ ɩɨɫɥɭɝ. Ɍɚɤ, ɜ 2018 ɪɨɰɿ 
ɧКɞбШɞɠОɧɧɹ ɜТɞ ОɤМɩШЩɬв I⸱ ɩШМɥвɝ ɫɤɥɚɥɨ 3,204 ɦɥЩɞ ɞɨɥɥ, ɞШбТɞ ɜТɞ ОɤМɩШЩɬв I⸱ 
ɩШМɥвɝ ɫɤɥɚɜ 1,578 ɦɥЩɞ ɞɨɥɥ, ɰɟ ɧɚ 20% ɛɿɥɶɲɟ ɧɿɠ ɜ 2017 ɪɨɰɿ, ɡКɝКɥɶɧО ɧКɞбШɞɠОɧɧɹ 
ɜТɞ ОɤМɩШЩɬв ɬШɜКЩТɜ Т ɩШМɥвɝ ɜ 2018 ЩШɰТ, ɡК ɞКɧɢɦɢ ɇȻɍ –59,117 ɦɥЩɞ ɞɨɥɥ, ɬШɛɬШ 
ɱКМɬɤК I⸱ ɧКɞбШɞɠОɧɶ МɬКɧШɜɢɥК 5,4%, ɫОЩОɞɧɹ ɤТɥɶɤТМɬɶ ɩОЩМШɧКɥв, ɡɚɣɧɹɬɨɝɨ ɜ ȱɌ 
ɫɮɟɪɿ ɜ 2019 ɪɨɰɿ ɧɚɛɥɢɡɢɥɚɫɶ ɞɨ  143 385 ɱɨɥɨɜɿɤ. 

Ɍɚɤɢɦ ɱɢɧɨɦ ɧɟ ɜɢɧɢɤɚє ɫɭɦɧɿɜɭ, ɳɨ ȱɌ-ɫɮɟɪɚ ɦɚє ɫɬɪɚɬɟɝɿɱɧɟ ɡɧɚɱɟɧɧɹ ɞɥɹ 
ɪɨɡɜɢɬɤɭ ɟɤɨɧɨɦɿɤɢ ɧɚɲɨʀ ɤɪɚʀɧɢ. Ⱥ ɬɨɦɭ ɫɶɨɝɨɞɧɿ ɚɤɬɭɚɥɶɧɨɫɬɿ ɧɚɛɭɜɚɸɬɶ ɧɨɜɿ 
ɞɨɫɥɿɞɠɟɧɧɹ ɡɚ ɪɿɡɧɢɦɢ ɚɫɩɟɤɬɚɦɢ ʀʀ ɪɨɡɜɢɬɤɭ ɿ ɩɟɪɲ ɡɚ ɜɫɟ ɩɢɬɚɧɧɹ ɭɩɪɚɜɥɿɧɧɹ 
ɩɪɨɟɤɬɚɦɢ ɜ ȱɌ-ɫɮɟɪɿ. 

ȼɢɡɧɚɱɟɧɧɸ ɫɭɬɧɨɫɬɿ ɩɨɧɹɬɬɶ «ɩɪɨɟɤɬ», «ɭɩɪɚɜɥɿɧɧɹ ɩɪɨɟɤɬɚɦɢ» ɩɪɢɫɜɹɱɟɧɨ 
ɞɨɫɢɬɶ ɛɚɝɚɬɨ ɧɚɭɤɨɜɢɯ ɩɪɚɰɶ. ɐɿɤɚɜɢɦɢ ɜ ɰɶɨɦɭ ɧɚɩɪɹɦɿ є ɞɨɫɥɿɞɠɟɧɧɹ ȼ. Ⱥ. Ɋɚɱɚ, ɜ 
ɪɨɛɨɬɚɯ ɹɤɨɝɨ ɪɟɬɟɥɶɧɨ ɪɨɡɤɪɢɬɨ ɡɦɿɫɬ, ɬɟɯɧɨɥɨɝɿɸ ɬɚ ɨɪɝɚɧɿɡɚɰɿɣɧɿ ɚɫɩɟɤɬɢ ɞɿɹɥɶɧɨɫɬɿ 
ɡ ɭɩɪɚɜɥɿɧɧɹ ɩɪɨɟɤɬɚɦɢ ɜ ɪɚɦɤɚɯ ɪɟɚɥɿɡɚɰɿʀ ɫɬɪɚɬɟɝɿʀ ɪɨɡɜɢɬɤɭ ɫɨɰɿɚɥɶɧɨ-ɟɤɨɧɨɦɿɱɧɢɯ 
ɫɢɫɬɟɦ Д1Ж. 

ȱɫɧɭє ɜɟɥɢɤɚ ɤɿɥɶɤɿɫɬɶ ɬɪɚɤɬɭɜɚɧɶ ɩɨɧɹɬɬɹ ɩɪɨɟɤɬ, ɦɢ ɜ ɞɨɫɥɿɞɠɟɧɧɿ ɩɿɞ 
ɩɪɨɟɤɬɨɦ ɛɭɞɟɦɨ ɪɨɡɭɦɿɬɢ ɞТɹɥɶɧТМɬɶ, МɩЩɹɦШɜКɧɭ ɧК МɬɜШЩОɧɧɹ ɩОɜɧШɝШ ɩЩШɞвɤɬв ɱɢ 
ɩШМɥвɝɢ ɩЩШɬɹɝШɦ ɜɢɡɧКɱОɧШɝШ ɬОЩɦТɧв ɬК ɡК ɩОɜɧɢб ɮТɧКɧМШɜɢб ШɛɦОɠОɧɶ. 

ȼɢɯɨɞɹɱɢ ɡ ɫɭɬɧɨɫɬɿ ɩɪɨɟɤɬɭ, ɣɨɝɨ ɫɥɿɞ ɪɨɡɝɥɹɞɚɬɢ ɹɤ ɿɧɫɬɪɭɦɟɧɬ ɪɨɡɜɢɬɤɭ, 
ɪɟɚɥɿɡɚɰɿʀ ɫɬɪɚɬɟɝɿɣ ɿ ɡɞɿɣɫɧɟɧɧɹ ɩɟɪɟɬɜɨɪɟɧɶ. Ɍɨɦɭ ɫɶɨɝɨɞɧɿ ɦɟɬɨɞɨɥɨɝɿɹ ɭɩɪɚɜɥɿɧɧɹ 
ɩɪɨɟɤɬɚɦɢ ɦɚє ɜɫɟ ɛɿɥɶɲɟ ɡɚɫɬɨɫɭɜɚɧɧɹ ɩɪɚɤɬɢɱɧɨ ɜ ɭɫɿɯ ɝɚɥɭɡɹɯ ɞɿɹɥɶɧɨɫɬɿ 
ɞɟɪɠɚɜɧɢɯ, ɝɪɨɦɚɞɫɶɤɢɯ ɿ ɤɨɦɟɪɰɿɣɧɢɯ ɫɬɪɭɤɬɭɪ Д1Ж. 

ɍɩЩКɜɥТɧɧɹ ɩЩШОɤɬШɦ — ɰО ɦОɬШɞШɥШɝТɹ ШЩɝКɧТɡКɰТʀ, ɩɥКɧвɜКɧɧɹ, ɤОЩТɜɧɢɰɬɜК, 
ɤШШЩɞɢɧКɰТʀ ɬЩвɞШɜɢб, ɮТɧКɧМШɜɢб ɬК ɦКɬОЩТКɥɶɧШɬОбɧТɱɧɢб ЩОМвЩМТɜ ɩЩШɬɹɝШɦ 
ɩЩШОɤɬɧШɝШ ɰɢɤɥв, МɩЩɹɦШɜКɧК ɧК ОɮОɤɬɢɜɧО ɞШМɹɝɧОɧɧɹ ɣШɝШ ɰТɥОɣ ɲɥɹбШɦ 
ɡКМɬШМвɜКɧɧɹ МвɱКМɧɢб ɦОɬШɞТɜ, ɬОбɧТɤɢ ɬК ɬОбɧШɥШɝТʀ вɩЩКɜɥТɧɧɹ ɞɥɹ ɞШМɹɝɧОɧɧɹ 
ɩОɜɧɢб ЩОɡвɥɶɬКɬТɜ ɳШɞШ МɤɥКɞв ɬК ШɛМɹɝв ЩШɛТɬ, ɜКЩɬШМɬТ, ɱКМв, ɹɤШМɬТ ɬК ɡКɞШɜШɥОɧɧɹ 
вɱКМɧɢɤТɜ ɩЩШОɤɬв. Ɍɚɤɨɠ, ɩɪɨɟɤɬɧɢɣ ɦɟɧɟɞɠɦɟɧɬ ɦɨɠɧɚ ɬɪɚɤɬɭɜɚɥɢ ɹɤ ɩɪɨɰɟɫ 
ɭɩɪɚɜɥɿɧɧɹ ɤɨɦɚɧɞɨɸ, ɪɟɫɭɪɫɚɦɢ ɩɪɨɟɤɬɭ ɡɚ ɞɨɩɨɦɨɝɨɸ ɫɩɟɰɿɚɥɶɧɢɯ ɦɟɬɨɞɿɜ ɬɚ 
ɩɪɢɣɨɦɿɜ ɡ ɦɟɬɨɸ ɭɫɩɿɲɧɨɝɨ ɞɨɫɹɝɧɟɧɧɹ ɩɨɫɬɚɜɥɟɧɨʀ ɦɟɬɢ. Ʉɥɚɫɢɱɧɨ ɧɚɣɜɚɠɥɢɜɿɲɢɦɢ 
ɩɚɪɚɦɟɬɪɚɦɢ ɭ ɩɪɨɰɟɫɿ ɭɩɪɚɜɥɿɧɧɹ ɩɪɨɟɤɬɨɦ ɜɜɚɠɚɸɬɶ ɜɢɤɨɧɚɧɧɹ ɪɨɛɨɬɢ ɭ ɡɚɞɚɧɢɯ 
ɨɛɫɹɝɚɯ, ɜɱɚɫɧɨ ɿ ɜ ɦɟɠɚɯ ɜɢɞɿɥɟɧɢɯ ɤɨɲɬɿɜ [2]. ɉЩШОɤɬ ɡКɜɠɞɢ ɧКɰТɥОɧɢɣ ɧК ЩОɡвɥɶɬКɬ, 
ɧК ɞШМɹɝɧОɧɧɹ ɩОɜɧɢб ɰТɥОɣ, ɧК ɩОɜɧв ɩЩОɞɦОɬɧв ШɛɥКМɬɶ. ɍɩЩКɜɥТɧɧɹ IɌɩЩШОɤɬШɦ – ɰО 



ɋɟɤɰɿɹ 6: ȿɤɨɧɨɦɿɤɚ ɿ ɭɩɪɚɜɥɿɧɧɹ. 

191 

ɜɦТɧɧɹ ɩɥКɧвɜКɬɢ, ШЩɝКɧТɡШɜвɜКɬɢ ɣ ЩШɡɩШɞТɥɹɬɢ ШɛШɜ’ɹɡɤɢ ɬК ɜТɞɩШɜТɞКɥɶɧТМɬɶ ɞɥɹ 
ɞШМɹɝɧОɧɧɹ ɩШМɬКɜɥОɧɢб ɰТɥОɣ. 

ɍ ЩШɛШɬКб ɡК ɩЩШОɤɬШɦ ɦШɠвɬɶ ɛЩКɬɢ вɱКМɬɶ ɩЩОɞМɬКɜɧɢɤɢ ɥТɧТɣɧɢб Т 
ɮвɧɤɰТШɧКɥɶɧɢб ɩТɞЩШɡɞТɥТɜ ɤШɦɩКɧТɣ, ɜТɞɩШɜТɞКɥɶɧɢб ɡК ɜɢɤШɧКɧɧɹ ɩШɤɥКɞОɧɢб ɧК ɧɢб 
ɡКɜɞКɧɶ, ɜɢɞТɜ ɞТɹɥɶɧШМɬТ, ɮвɧɤɰТɣ, ɜɤɥɸɱКɸɱɢ ɩɥКɧвɜКɧɧɹ, ɤОЩТɜɧɢɰɬɜШ, ɤШɧɬЩШɥɶ, 
ШЩɝКɧТɡКɰТɸ, КɞɦТɧТМɬЩвɜКɧɧɹ ɣ ТɧɲТ ɡКɝКɥɶɧШМɢМɬОɦɧТ ɮвɧɤɰТʀ. 

ɉЩШОɤɬɧО вɩЩКɜɥТɧɧɹ ɜ МɮОЩТ IɌ ɦШɠɧК ЩШɡɝɥɹɞКɬɢ ɡК ɞШɩШɦШɝШɸ ɜɢɜɱОɧɧɹ 
ОɮОɤɬɢɜɧɢб ɩТɞбШɞТɜ, ɦОɬШɞɢɤ Т МɩШМШɛТɜ ɧКɞКɧɧɹ ɩШМɥвɝ.  ȼМТ ЩШɡЩШɛɥОɧТ ɦОɬШɞɢ 
вɩЩКɜɥТɧɧɹ ɩЩШОɤɬКɦɢ ɜТɞЩТɡɧɹɸɬɶМɹ ɞОɬКɥТɡШɜКɧТМɬɸ, ɮШЩɦКɥТɡШɜКɧТМɬɸ, ШɛɥКМɬɹɦɢ 
ɡКМɬШМвɜКɧɧɹ ɬК Тɧ. 

ɉЩШОɤɬɧО вɩЩКɜɥТɧɧɹ ɜ МɮОЩТ IɌ ɧɚɱɚɫɬɿɲɟ ɡɞɿɣɫɧɸєɬɶɫɹ ɡɚ ɞɨɩɨɦɨɝɨɸ 
ɜɢɤɨɪɢɫɬɨɜɭɜɚɧɧɹ ɨɞɧɿєʀ ɡ ɦɟɬɨɞɨɥɨɝɿɣ (ɫɭɤɭɩɧɨɫɬɿ ɩɿɞɯɨɞɿɜ, ɨɪɝɚɧɿɡɚɰɿʀ ɪɨɛɨɱɨɝɨ 
ɩɪɨɰɟɫɭ) ɭɩɪɚɜɥɿɧɧɹ ɩɪɨɟɤɬɚɦɢ. ɆОɬШɞШɥШɝТɹ МɩЩɹɦШɜКɧК ɧК ОɮОɤɬɢɜɧО ɞШМɹɝɧОɧɧɹ 
ɰТɥОɣ ɩɪɨɟɤɬɭ ɲɥɹбШɦ ɡКМɬШМвɜКɧɧɹ МвɱКМɧɢб ɦОɬШɞТɜ, ɬОбɧТɤɢ ɣ ɬОбɧШɥШɝТʀ вɩЩКɜɥТɧɧɹ 
ɞɥɹ ɞШМɹɝɧОɧɧɹ ɩОɜɧɢб ЩОɡвɥɶɬКɬТɜ в ɩЩШОɤɬТ ɳШɞШ МɤɥКɞв ɣ ШɛМɹɝв ЩШɛТɬ, ɜКЩɬШМɬТ, 
ɱКМв, ɹɤШМɬТ ɣ ɡКɞШɜШɥОɧɧɹ вɱКМɧɢɤТɜ ɩЩШОɤɬв. ɍɩЩКɜɥТɧɧɹ ɩЩШОɤɬКɦɢ ЩШɡɝɥɹɞКєɬɶМɹ ɹɤ 
вɧТɜОЩМКɥɶɧК ɦШɜК МɩТɥɤвɜКɧɧɹ ɦТɠ вɱКМɧɢɤКɦɢ ɩЩШОɤɬв. ȼТɞ ШɞɧШɡɧКɱɧШɝШ ЩШɡвɦТɧɧɹ 
ɦШɜɢ ɩЩШОɤɬɧШɝШ ɦОɧОɞɠɦОɧɬв ɡКɥОɠɢɬɶ ЩОɡвɥɶɬКɬ ЩОКɥТɡКɰТʀ ɩЩШОɤɬв ɡ Шɝɥɹɞв ɧК 
ШɛЩКɧТ ɤЩɢɬОЩТʀ (ɱКМ, ɜКЩɬТМɬɶ, ɹɤТМɬɶ), ɩОЩОɞвМТɦ МɩЩɢɣɧɹɬɬɹ ɞШМɜТɞв, ɩТɞбШɞТɜ, ТɞОɣ. 

ɍМɩТɲɧТМɬɶ ЩОКɥТɡКɰТʀ ɩЩШОɤɬв ɛКɝКɬШ ɜ ɱШɦв ɡКɥОɠɢɬɶ ɜТɞ ɣШɝШ ШЩɝКɧТɡКɰТɣɧШʀ 
МɬЩвɤɬвЩɢ. ɉШɧɹɬɬɹ ШЩɝКɧТɡКɰТɣɧШʀ МɬЩвɤɬвЩɢ ШбШɩɥɸє  ШЩɝКɧТɡКɰТɣɧТ  МɬЩвɤɬвЩɢ  
вɩЩКɜɥТɧɧɹ  ɩЩШОɤɬШɦ  ɬК ШЩɝКɧТɡКɰТɣɧТ ɮШЩɦɢ. ɉТɞ ШЩɝКɧТɡКɰТɣɧШɸ МɬЩвɤɬвЩШɸ 
вɩЩКɜɥТɧɧɹ ɩЩШОɤɬШɦ ЩШɡвɦТɸɬɶ МвɤвɩɧТМɬɶ ɜɡКєɦШɡКɥОɠɧɢб ШЩɝКɧТɜ вɩЩКɜɥТɧɧɹ, ɳШ 
ɩОЩОɛвɜКɸɬɶ ɧК  ЩТɡɧɢб  ЩТɜɧɹб  МɢМɬОɦɢ,  К  ɩТɞ ШЩɝКɧТɡКɰТɣɧШɸ  ɮШЩɦШɸ – ШЩɝКɧТɡКɰТɸ 
ɜɡКєɦШɞТʀ ɬК ɜɡКєɦШɜТɞɧШМɢɧ вɱКМɧɢɤТɜ ТɧɜОМɬɢɰТɣɧШɝШ ɩЩШɰОМв. ɇКɣɩШɲɢЩОɧТɲɢɦɢ   
МɬЩвɤɬвЩКɦɢ   ɜ   вɩЩКɜɥТɧɧТ   ɩЩШОɤɬКɦɢ є: ɮвɧɤɰТШɧКɥɶɧК, ɦКɬЩɢɱɧК ɬК ɩЩШОɤɬɧК Д5Ж. 

Ɉɬɠɟ, ɩɿɞɫɭɦɨɜɭɸɱɢ ɫɥɿɞ ɡɚɡɧɚɱɢɬɢ, ɳɨ ɫɶɨɝɨɞɧɿ, ɭ ɱɚɫ ɛɭɪɯɥɢɜɢɯ ɡɦɿɧ ɿ 
ɩɨɫɬɿɣɧɨʀ ɩɨɡɢɬɢɜɧɨʀ ɞɢɧɚɦɿɤɢ ɪɨɫɬɭ ȱɌ ɫɮɟɪɢ, ɜɢɧɢɤɚє ɧɟɨɛɯɿɞɧɿɫɬɶ ɨɛ’єɞɧɚɧɧɹ 
ɧɚɭɤɨɜɢɯ ɞɨɫɥɿɞɠɟɧɶ ɩɨɧɹɬɿɣɧɨ-ɤɚɬɟɝɨɪɿɚɥɶɧɨɝɨ ɚɩɚɪɚɬɭ, ɹɤɢɣ ɡɦɨɠɟ ɜɢɪɿɲɢɬɢ 
ɿɫɧɭɸɱɿ ɩɪɨɛɥɟɦɢ ɩɪɨɟɤɬɧɨɝɨ ɦɟɧɟɞɠɦɟɧɬɭ, ɨɫɨɛɥɢɜɨɫɬɟɣ ɬɚ ɩɟɪɫɩɟɤɬɢɜ ɪɨɡɜɢɬɤɭ ȱɌ-

ɫɮɟɪɢ. 
ɉɟɪɫɩɟɤɬɢɜɧɢɦ ɧɚɩɪɹɦɨɦ ɩɨɞɚɥɶɲɢɯ ɧɚɭɤɨɜɢɯ ɞɨɫɥɿɞɠɟɧɶ ɜɜɚɠɚєɦɨ ɛɿɥɶɲ 

ɞɟɬɚɥɶɧɢɣ ɬɚ ɝɥɢɛɨɤɢɣ ɚɧɚɥɿɡ ɩɪɨɰɟɫɭ ɭɩɪɚɜɥɿɧɧɹ ɩɪɨɟɤɬɚɦɢ ɫ ɧɟ ɬɿɥɶɤɢ ɡ ɬɨɱɤɢ ɡɨɪɭ 
ɛɿɡɧɟɫɭ (ɩɥɚɧɭɜɚɧɧɹ, ɜɚɪɬɿɫɬɶ, ɫɬɪɨɤɢ ɜɢɤɨɧɚɧɧɹ), ɚɥɟ ɿ ɡ ɬɨɱɤɢ ɡɨɪɭ ɩɫɢɯɨɥɨɝɿɿ, 
ɫɨɰɿɨɥɨɝɿɿ ɬɚ ɿɧɲɢɯ ɧɚɭɤ, ɫɩɪɹɦɨɜɚɧɢɯ ɧɚ ɜɢɜɱɟɧɧɹ ɬɚ ɚɧɚɥɿɡ ɦɨɪɚɥɶɧɨ-ɩɫɢɯɿɱɧɨɝɨ, 
ɟɦɨɰɿɣɧɨɝɨ ɫɬɚɧɭ ɥɸɞɢɧɢ ɹɤ ɨɤɪɟɦɨɝɨ ɿɧɞɢɜɿɞɭɭɦɭ, ɬɚɤ ɿ ɝɪɭɩɢ ɿɧɞɢɜɿɞɭɭɦɿɜ. ɐɟ 
ɞɨɡɜɨɥɢɬɶ ɩɟɪɟɨɫɦɢɫɥɢɬɢ ɭɠɟ ɿɫɧɭɸɱɿ ɦɟɬɨɞɨɥɨɝɿɿ ɩɪɨɟɤɬɧɨɝɨ ɦɟɧɟɞɠɦɟɧɬɭ, ɚ ɬɚɤɨɠ, 
ɦɨɠɥɢɜɨ, ɪɨɡɪɨɛɢɬɢ ɧɨɜɿ, ɛɿɥɶɲ ɝɧɭɱɤɿ, ɭɧɿɜɟɪɫɚɥɶɧɿ ɬɚ ɩɪɨɞɭɤɬɢɜɧɿ. 
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ȾɂɇȺɆȱɄȺ ȾɈɏɈȾȱȼ ɁɈȼɇȱɒɇɖɈȲ ɌɈɊȽȱȼɅȱ ɍɄɊȺȲɇɂ  
ɁȺ ɉȿɊȱɈȾ 2005-2019 рр. 

Ɋɚɤɢɬɹɧɫɶɤɚ Ⱥ.ȼ, ɝɪ. Ɇȿȼ-18ɞ, 
ɧɚɭɤ.ɤɟɪɿɜ, .ɤ.ɟ.ɧ., ɞɨɰ.Ɉɜєɱɤɿɧɚ Ɉ.Ⱥ. 

ɋɯɿɞɧɨɭɤɪɚʀɧɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɿɦ.ȼ.Ⱦɚɥɹ 

ȼ ɭɦɨɜɚɯ ɫɤɥɚɞɧɨʀ ɟɤɨɧɨɦɿɱɧɨʀ ɫɢɬɭɚɰɿʀ ɍɤɪɚʀɧɚ ɧɚɦɚɝɚєɬɶɫɹ  ɜɩɥɢɧɭɬɢ ɧɚ ɞɢɧɚɦɿɤɭ 
ɜɧɭɬɪɿɲɧɿɯ ɿ ɡɨɜɧɿɲɧɿɯ ɩɨɬɨɤɿɜ ɬɨɜɚɪɿɜ, ɪɟɫɭɪɫɿɜ, ɝɪɨɲɟɣ. Ɇɚɤɪɨɟɤɨɧɨɦɿɱɧɢɦ 
ɩɨɤɚɡɧɢɤɨɦ, ɳɨ є ɧɚɞɱɭɬɥɢɜɢɦ ɞɨ ɰɶɨɝɨ ɜɩɥɢɜɭ ɜɢɫɬɭɩɚє ɜɚɥɨɜɢɣ ɜɧɭɬɪɿɲɧɿɣ ɩɪɨɞɭɤɬ 
(ȼȼɉ), ɨɛɫɹɝ ɿ ɪɨɡɩɨɞɿɥ ɹɤɨɝɨ ɜɿɞɿɝɪɚє ɞɭɠɟ ɜɚɠɥɢɜɭ ɪɨɥɶ ɜ ɩɨɛɭɞɨɜɿ ɞɟɪɠɚɜɧɨɝɨ 
ɛɸɞɠɟɬɭ ɤɪɚʀɧɢ. ȼɪɚɯɨɜɭɸɱɢ ɜɢɳɟ ɫɤɚɡɚɧɟ, ɦɟɬɨɸ ɞɚɧɨʀ ɪɨɛɨɬɢ є ɞɨɫɥɿɞɠɟɧɧɹ ɡɦɿɧ ɭ 
ɡɨɜɧɿɲɧɿɣ ɬɨɪɝɿɜɥɿ ɍɤɪɚʀɧɢ, ɳɨ ɜɿɞɛɭɥɢɫɹ ɡɚ ɨɫɬɚɧɧє ɞɟɫɹɬɢɪɿɱɱɹ. Ȼɚɝɚɬɨ ɧɚɭɤɨɜɢɯ  ɿ 
ɩɭɛɥɿɰɢɫɬɢɱɧɢɯ ɦɚɬɟɪɿɚɥɿɜ ɩɪɢɫɜɹɱɟɧɿ ɜɢɹɜɥɟɧɧɸ ɣ ɪɨɡɜ’ɹɡɚɧɧɸ ɩɪɨɛɥɟɦ ɡɨɜɧɿɲɧɶɨ-

ɟɤɨɧɨɦɿɱɧɨʀ  ɞɿɹɥɶɧɨɫɬɿ ɛɭɞɶ-ɹɤɨʀ ɤɪɚʀɧɢ. Ⱦɥɹ ɍɤɪɚʀɧɢ ɰɿ ɩɢɬɚɧɧɹ ɧɚɛɭɜɚɸɬɶ ɨɫɨɛɥɢɜɨʀ 
ɚɤɬɭɚɥɶɧɨɫɬɿ, ɚɞɠɟ ɩɪɨɬɹɝɨɦ ɨɫɬɚɧɧɶɨɝɨ ɞɟɫɹɬɢɪɿɱɱɹ ɫɩɨɫɬɟɪɿɝɚєɬɶɫɹ ɫɬɿɣɤɚ ɬɟɧɞɟɧɰɿɹ 
ɡɪɨɫɬɚɧɧɹ ɜɿɞ’єɦɧɨɝɨ ɱɢɫɬɨɝɨ ɟɤɫɩɨɪɬɭ (ɬɚɛɥ.1).   
 

Ɍɚɛɥɢɰɹ 1 

ɋɬɚɧ ɡɨɜɧɿɲɧɶɨ-ɬɨɪɝɿɜɟɥɶɧɨɝɨ ɛɚɥɚɧɫɭ ɍɤɪɚɢɧɵ ɡɚ ɩɟɪɿɨɞ 

2005 – 2019 ɪɨɤɿɜ  (ɦɥɧ. ɝɪɧ.) 

Ɋɿɤ 
ɇɨɦɿɧɚɥɶɧɢɣ 

ȼȼɉ ɡɚ ɪɿɤ 

ȿɤɫɩɨɪɬ ɬɨɜɚɪɿɜ 
ɿ ɩɨɫɥɭɝ 

ȱɦɩɨɪɬ 

ɬɨɜɚɪɿɜ ɿ ɩɨɫɥɭɝ 

ɋɚɥɶɞɨ (ɱɢɫɬɢɣ 
ɟɤɫɩɨɪɬ) 

%ȼȼɉ %ȼȼɉ %ȼȼɉ 

2005 441452 227252 51.5 -223555 -50.6 3697 0.8 

2007 720731 323205 44.8 -364373 -50.6 -41168 -5.7 

2008 948056 444859 46.9 -520588 -54.9 -75729 -8.0 

2012 1408889 717347 50.9 -835394 -59.3 -118047 -8.4 

2013 1454931 681899 46.9 -805662 -55.4 -123763 -8.5 

2014 1566728 770121 49.2 -834133 -53.2 -64012 -4.1 

2016 2383182 1174625 49.3 -1323127 -55.5 -148502 -6.2 

2017 2982920 1430230 47.9 -1618749 -54.3 -188519 -6.3 

2018 3558706 1608890 45.2 -1914893 -53.8 -306003 -8.6 

2019 3974564 1636416 41.2 -1947599 -49.0 -311183 -7.8 

( Ɂɚ ɞɚɧɢɦɢ Ⱦɟɪɠɚɜɧɨɝɨ ɤɨɦɿɬɟɬɭ ɫɬɚɬɢɫɬɢɤɢ ɍɤɪɚʀɧɢ) 
 

Ɂɝɿɞɧɨ ɬɚɛɥ.1, ɩɨɡɢɬɢɜɧɢɣ ɩɿɞɫɭɦɨɤ  ɡɨɜɧɿɲɧɹ ɬɨɪɝɿɜɥɹ ɍɤɪɚʀɧɢ ɨɬɪɢɦɚɥɚ ɥɢɲɟ ɭ 
2005 ɪɨɰɿ. ɇɚɞɚɥɿ ɭ 2006 ɪɨɰɿ ɜɿɞɛɭɜɫɹ ɧɟɝɚɬɢɜɧɢɣ ɫɬɪɢɛɨɤ ɬɨɪɝɿɜɟɥɶɧɨɝɨ ɫɚɥɶɞɨ, ɿ ɣɨɝɨ 
ɪɿɜɟɧɶ ɫɹɝɧɭɜ 2,8% ɜɿɞ ȼȼɉ ɬɨɝɨ  ɠ ɪɨɤɭ. ɉɿɤɢ ɡɪɨɫɬɚɧɧɹ ɜɿɞ’єɦɧɨɝɨ ɱɢɫɬɨɝɨ ɟɤɫɩɨɪɬɭ 
ɫɩɨɫɬɟɪɿɝɚɥɢɫɹ ɭ ɩɟɪɿɨɞ   ɫɜɿɬɨɜɨʀ ɮɿɧɚɧɫɨɜɨʀ ɤɪɢɡɢ 2007-2008 ɪɨɤɿɜ, ɹɤɚ ɜ ɍɤɪɚʀɧɢ 
ɬɪɢɜɚɥɚ ɡɧɚɱɧɨ ɞɨɜɲɟ – ɡ 2007 ɩɨ 2010  ɪɪ. ȼ ɰɟɣ ɱɚɫ ɧɟɝɚɬɢɜɧɟ ɫɚɥɶɞɨ ɫɤɚɥɨ 8% ɜɿɞ 
ȼȼɉ, ɫɹɝɧɭɜɲɢ ɪɿɜɧɹ  75729 ɦɥɧ ɝɪɧ. Ⱦɪɭɝɢɣ ɧɟɝɚɬɢɜɧɢɣ ɩɿɤ ɜɿɞɛɭɜɫɹ ɭ 2012- 2013 

ɪɨɤɚɯ, ɤɨɥɢ ɞɟɮɿɰɢɬ ɡɨɜɧɿɲɧɶɨʀ ɬɨɪɝɿɜɥɿ ɍɤɪɚʀɧɢ  ɤɨɥɢɜɚɜɫɹ ɧɚ ɪɿɜɧɿ 8,4%-8,% ɜɿɞ ȼȼɉ 
ɜɿɞɩɨɜɿɞɧɨɝɨ ɪɨɤɭ. ɇɚɪɟɲɬɿ ɨɫɬɚɧɧɿɣ ɩɿɤ ɩɚɞɿɧɧɹ ɱɢɫɬɨɝɨ ɟɤɫɩɨɪɬɭ ɜɿɞɛɭɜɚɜɫɹ 
ɩɪɨɬɹɝɨɦ 2018-2019 ɪɨɤɿɜ. Ɂɚ ɨɫɬɚɧɧɿ ɪɨɤɢ ɞɟɮɿɰɢɬ ɡɨɜɧɿɲɧɶɨ-ɬɨɪɝɿɜɟɥɶɧɨɝɨ ɛɸɞɠɟɬɭ 
ɭɬɪɢɦɭєɬɶɫɹ ɧɚ ɪɿɜɧɿ 8,8%-7,8% ɜɿɞ  ȼȼɉ. ɐɹ ɜɤɪɚɣ ɧɟɝɚɬɢɜɧɚ ɫɢɬɭɚɰɿɹ, ɳɨ ɫɤɥɚɥɚɫɹ 
ɞɥɹ ɍɤɪɚʀɧɢ ɧɚ ɡɨɜɧɿɲɧɶɨɦɭ ɪɢɧɤɭ, ɫɬɜɨɪɸє ɞɨɞɚɬɤɨɜɿ ɩɪɨɛɥɟɦɢ ɧɚ ɜɧɭɬɪɿɲɧɶɨɦɭ 
ɪɢɧɤɭ ɤɪɚʀɧɢ, ɚɞɠɟ ɡɚɜɨɡɹɬɶɫɹ ɞɟɲɟɜɿ, ɨɬɠɟ  ɧɟɹɤɿɫɧɿ ɬɨɜɚɪɢ, ɨɫɨɛɥɢɜɨ ɩɪɨɞɭɤɬɢ 
ɫɩɨɠɢɜɚɧɧɹ, ɥɿɤɢ, ɣ ɜɢɜɨɡɢɬɶɫɹ ɜ ɨɫɧɨɜɧɨɦɭ ɫɢɪɨɜɢɧɚ, ɳɨ ɡɚɤɪɿɩɥɸє ɫɢɪɨɜɢɧɧɭ 
ɫɩɪɹɦɨɜɚɧɿɫɬɶ ɣ ɧɟ ɜɢɪɿɲɭє, ɚ ɩɨɫɢɥɸє ɮɿɧɚɧɫɨɜɿ ɩɪɨɛɥɟɦɢ. 
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Ʌɿɬɟɪɚɬɭɪɚ 

1.ɗɤɫɩɨɪɬ ɢ ɢɦɩɨɪɬ ɍɤɪɚɢɧɵ Дɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫЖ. Ⱦɟɪɠɚɜɧɢɣ ɤɨɦɿɬɟɬ ɫɬɚɬɢɫɬɢɤɢ  
ɍɤɪɚʀɧɢ. – Ɋɟɠɢɦ ɞɨɫɬɭɩɭ: https://index.minfin.com.ua/economy/gdp/eximp/ 

2. ȼɧɟɲɧɹɹ ɬɨɪɝɨɜɥɹ ɍɤɪɚɢɧɵ ɭɲɥɚ ɜ ɦɢɧɭɫ ɧɚ $2,6 ɦɥɪɞ. Дɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫЖ. - 
Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: https://biz.liga.net/ekonomika/all/novosti/vneshnyaya-torgovlya-ukrainy-

ushla-v-minus-na-26-mlrd 

 

ɉɋɂɏɈɅɈȽȱɑɇɂɃ ɉɈɊɌɊȿɌ ɋɍɑȺɋɇɈȽɈ ɉȱȾɉɊɂЄɆɐə 

ɐɢɫɟɜɢɱ ȱ.Ⱥ. ɫɬɭɞ. ɝɪ. ȿɄ-18ɞ, ɏɪɢɫɬɨɮɨɪɨɜɚ Ʉ.ȼ. ɫɬɭɞ. ɝɪ.ɈɈɉ-18ɞ, 

Ɍɤɚɱɟɧɤɨ ɇ.ȿ., ɤ.ɟ.ɧ., ɞɨɰ. 
ɋɯɿɞɧɨɭɤɪɚʀɧɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɿɦɟɧɿ ȼɨɥɨɞɢɦɢɪɚ Ⱦɚɥɹ 

ȼɜɚɠɚєɬɶɫɹ ɳɨ ɩɿɞɩɪɢєɦɰɿ – ɰɟ ɥɸɞɢ, ɹɤɿ ɯɚɪɚɤɬɟɪɢɡɭɸɬɶɫɹ ɨɫɨɛɥɢɜɢɦɢ 
ɩɫɢɯɨɥɨɝɿɱɧɢɦɢ ɜɥɚɫɬɢɜɨɫɬɹɦɢ, ɹɤɿ ɧɚɞɚɸɬɶ ʀɦ ɦɨɠɥɢɜɿɫɬɶ ɨɩɟɪɚɬɢɜɧɨ ɣ ɟɮɟɤɬɢɜɧɨ 
ɜɢɪɿɲɭɜɚɬɢ ɩɪɚɤɬɢɱɧɿ ɡɚɜɞɚɧɧɹ, ɩɪɨɹɜɥɹɬɢ ɫɩɪɢɬɧɿɫɬɶ ɿ ɜɢɧɚɯɿɞɥɢɜɿɫɬɶ ɩɪɢ ɨɪɝɚɧɿɡɚɰɿʀ 
ɿ ɜɟɞɟɧɧɿ ɧɨɜɨʀ ɫɩɪɚɜɢ, ɣɬɢ ɧɚ ɪɢɡɢɤ, ɚ ɧɚɫɚɦɩɟɪɟɞ, ɛɭɬɢ ɩɿɞɩɪɢєɦɥɢɜɢɦɢ. Ⱦɨ ɬɨɝɨ ɠ 
ɩɿɞɩɪɢєɦɰɿɜ ɯɚɪɚɤɬɟɪɢɡɭɸɬɶ ɩɪɚɝɧɟɧɧɹ ɫɬɚɬɢ ɫɚɦɨɦɭ ɫɨɛɿ ɝɨɫɩɨɞɚɪɟɦ, ɜɿɞɞɚɜɚɬɢ ɜɫɿ 
ɫɜɨʀ ɫɢɥɢ ɧɚ ɫɬɜɨɪɟɧɧɹ ɜɥɚɫɧɨʀ ɫɩɪɚɜɢ.  

Ɏɨɪɦɭɜɚɧɧɹ ɩɫɢɯɨɥɨɝɿɱɧɨɝɨ ɩɨɪɬɪɟɬɭ ɩɿɞɩɪɢєɦɰɹ ɩɨɬɪɟɛɭє ɜɢɹɜɥɟɧɧɹ 
ɩɫɢɯɨɥɨɝɿɱɧɢɯ ɨɫɨɛɥɢɜɨɫɬɟɣ ɥɸɞɟɣ, ɳɨ ɡɚɣɦɚɸɬɶɫɹ ɩɿɞɩɪɢєɦɧɢɰɬɜɨɦ, ɞɨɫɥɿɞɠɟɧɧɹ ʀɯ 
ɪɢɫ ɯɚɪɚɤɬɟɪɭ, ɡɞɿɛɧɨɫɬɟɣ, ɿɧɬɟɪɟɫɿɜ ɬɚ ɫɯɢɥɶɧɨɫɬɟɣ, ɜɫɶɨɝɨ ɬɨɝɨ ɳɨ ɜ ɫɜɨʀɣ ɫɭɤɭɩɧɨɫɬɿ 
ɿ є ɩɫɢɯɨɥɨɝɿɱɧɢɦɢ ɨɫɨɛɥɢɜɨɫɬɹɦɢ ɥɸɞɢɧɢ. 

Ⱦɨɫɥɿɞɠɟɧɧɹ ɩɫɢɯɨɥɨɝɿɱɧɢɯ ɨɫɨɛɥɢɜɨɫɬɟɣ ɩɿɞɩɪɢєɦɰɿɜ ɩɪɟɞɫɬɚɜɥɹɸɬɶ ɹɤ 
ɩɪɚɤɬɢɱɧɢɣ ɬɚɤ ɿ ɧɚɭɤɨɜɢɣ ɿɧɬɟɪɟɫ. ɐɿɥɢɣ ɪɹɞ ɚɜɬɨɪɿɜ, Ɇ.ȼɟɛɟɪ, ȼ.Ɂɨɦɛɚɪɬ, 
Ƀ.ɒɭɦɩɟɬɟɪ, Ⱦ.Ʉɟɣɧɫ, Ɇ.ȼɭɞɤɨɤ, Ⱦ.Ɏɪɟɧɫɢɫ, Ɋ.ɏɢɡɪɢɱ, Ʌ.Ⱦɠ.ɉɿɬɟɪ, ȼ.Ɇ.Ɋɭɫɚɥɨɜ, 
ɋ.Ⱦ.Ȼɢɪɸɤɨɜ, ȿ.Ⱥ.Ʉɥɢɦɨɜ, Ʌ.ȼ.Ⱦɭɧɚєɜɫɶɤɢɣ, ȼ.Ⱦ.ɉɨɩɨɜ, Ɉ.Ⱥ.Ɋɚɤɨɜɫɶɤɚ ɞɨɫɥɿɞɠɭɜɚɥɢ 
ɿɧɞɢɜɿɞɭɚɥɶɧɨ-ɩɫɢɯɨɥɨɝɿɱɧɿ ɨɫɨɛɥɢɜɨɫɬɿ ɩɿɞɩɪɢєɦɰɿɜ. Ⱦɨɫɥɿɞɠɟɧɧɸ ɭɦɨɜ ɪɨɡɜɢɬɤɭ 
ɩɿɞɩɪɢєɦɧɢɰɬɜɚ, ɜɿɞɤɪɢɬɬɹ ɜɥɚɫɧɨʀ ɫɩɪɚɜɢ ɬɚ ɨɫɨɛɥɢɜɨɫɬɟɣ ɡɚɛɟɡɩɟɱɟɧɧɹ ɭɫɩɿɯɭ ɜ 
ɩɿɞɩɪɢєɦɧɢɰɶɤɿɣ ɞɿɹɥɶɧɨɫɬɿ, ɜ ɬɨɦɭ ɱɢɫɥɿ ɣ ɡ ɭɪɚɯɭɜɚɧɧɹɦ ɩɫɢɯɨɥɨɝɿɱɧɢɯ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɫɭɱɚɫɧɢɯ ɩɿɞɩɪɢєɦɰɿɜ ɩɪɢɞɿɥɹɥɢ ɭɜɚɝɭ ɚɜɬɨɪɢ Д1-3 ɬɚ ɿɧɲɿЖ. ȼ ɦɟɠɚɯ 
ɞɚɧɨɝɨ ɞɨɫɥɿɞɠɟɧɧɹ ɩɪɟɞɫɬɚɜɥɹєɬɶɫɹ ɞɨɰɿɥɶɧɢɦ ɭɡɚɝɚɥɶɧɢɬɢ ɬɢɩɨɜɿ ɩɫɢɯɨɥɨɝɿɱɧɿ ɪɢɫɢ 
ɩɿɞɩɪɢєɦɰɿɜ ɬɚ ɞɨɩɨɜɧɢɬɢ ʀɯ ɡ ɭɪɚɯɭɜɚɧɧɹɦ ɩɫɢɯɨɥɨɝɿɱɧɢɯ ɨɫɨɛɥɢɜɨɫɬɟɣ ɜɿɬɱɢɡɧɹɧɢɯ 
ɩɿɞɩɪɢєɦɰɿɜ.        

ɉɪɚɤɬɢɱɧɚ ɡɧɚɱɢɦɿɫɬɶ ɬɚɤɨɝɨ ɪɨɞɭ ɞɨɫɥɿɞɠɟɧɶ ɩɨɥɹɝɚє ɜ ɬɨɦɭ ɳɨ ɞɥɹ ɥɸɞɢɧɢ, ɹɤɚ 
ɦɚє ɫɯɢɥɶɧɿɫɬɶ ɞɨ ɡɚɧɹɬɬɹ ɩɿɞɩɪɢєɦɧɢɰɶɤɨɸ ɞɿɹɥɶɧɿɫɬɸ, ɧɟɨɛɯɿɞɧɨ ɡɚɡɞɚɥɟɝɿɞɶ ɡɧɚɬɢ, 
ɹɤɢɦɢ ɩɫɢɯɨɥɨɝɿɱɧɢɦɢ ɹɤɨɫɬɹɦɢ ɩɨɜɢɧɟɧ ɜɨɥɨɞɿɬɢ ɩɿɞɩɪɢєɦɟɰɶ. ȼ ɦɟɠɚɯ ɛɿɡɧɟɫ-

ɿɧɤɭɛɚɬɨɪɿɜ ɬɚ ɿɧɲɢɯ ɿɧɫɬɢɬɭɰɿɣ, ɳɨ ɡɚɣɦɚɸɬɶɫɹ ɩɿɞɬɪɢɦɤɨɸ ɩɿɞɩɪɢєɦɧɢɰɶɤɢɯ 
ɿɧɿɰɿɚɬɢɜ, ɬɚɤɨɠ ɞɨɰɿɥɶɧɨ ɜɢɹɜɥɹɬɢ ɥɸɞɟɣ ɛɿɥɶɲ ɫɯɢɥɶɧɢɯ ɞɨ ɩɿɞɩɪɢєɦɧɢɰɬɜɚ ɬɚ 
ɩɿɞɬɪɢɦɭɜɚɬɢ ʀɯ, ɬɚ ɫɩɪɹɦɨɜɭɜɚɬɢ ɦɚɣɛɭɬɧɿɯ ɩɿɞɩɪɢєɦɰɿɜ ɧɚ ɩɨɫɬɿɣɧɟ ɭɞɨɫɤɨɧɚɥɟɧɧɹ ɬɚ 
ɫɚɦɨɪɨɡɜɢɬɨɤ ɨɫɨɛɢɫɬɢɯ ɩɫɢɯɨɥɨɝɿɱɧɢɯ ɪɢɫ ɬɚ ɹɤɨɫɬɟɣ. 

Ȼɭɞɶ-ɹɤɢɣ ɩɿɞɩɪɢєɦɟɰɶ ɩɨɜɢɧɟɧ ɪɨɡɪɚɯɨɜɭɜɚɬɢ, ɩɟɪɲ ɡɚ ɜɫɟ, ɧɚ ɫɟɛɟ, ɜɦɿɬɢ 
ɩɪɢɣɦɚɬɢ ɫɚɦɨɫɬɿɣɧɿ ɪɿɲɟɧɧɹ, ɬɨɦɭ ɩɿɞɩɪɢєɦɧɢɰɬɜɨ ɡɚɡɜɢɱɚɣ ɜɢɛɢɪɚɸɬɶ ɥɸɞɢ, 
ɫɯɢɥɶɧɿ ɫɚɦɨɫɬɿɣɧɨ ɤɨɧɬɪɨɥɸɜɚɬɢ ɩɪɨɰɟɫ ɩɪɢɣɧɹɬɬɹ ɪɿɲɟɧɧɹ.  

ɍɫɩɿɲɧɨɦɭ ɩɿɞɩɪɢєɦɰɸ ɧɟɨɛɯɿɞɧɿ ɡɞɿɛɧɨɫɬɿ ɬɚ ɭɦɿɧɧɹ ɳɨɞɨ ɩɪɢɣɧɹɬɬɹ ɟɮɟɤɬɢɜɧɢɯ 
ɪɿɲɟɧɶ ɜ ɫɤɥɚɞɧɢɯ ɫɢɬɭɚɰɿɹɯ; ɪɟɚɥɿɡɚɰɿʀ ɿɞɟɣ, ɡɞɚɬɧɢɯ ɩɪɢɧɟɫɬɢ ɞɨɯɿɞ; ɩɪɢɣɧɹɬɬɹ ɧɚ 
ɫɟɛɟ ɪɢɡɢɤɭ ɬɚɦ, ɞɟ ɰɟ ɧɟɨɛɯɿɞɧɨ; ɜɩɥɢɜɭ ɧɚ ɿɧɲɢɯ ɥɸɞɟɣ;  ɫɬɿɣɤɨɫɬɿ ɞɨ ɫɬɪɟɫɿɜ. 

Ɂɚ ɞɚɧɢɦɢ AMA (American Management Association) ɩɫɢɯɨɥɨɝɿɱɧɢɣ ɩɨɪɬɪɟɬ 
ɛɿɡɧɟɫɦɟɧɚ ɫɬɚɧɨɜɢɬɶ: ɜɦɿɧɧɹ ɡɧɚɯɨɞɢɬɢ ɧɨɜɿ ɦɨɠɥɢɜɨɫɬɿ; ɡɚɜɡɹɬɿɫɬɶ; ɨɪɿєɧɬɢɪ ɧɚ 
ɟɮɟɤɬɢɜɧɿɫɬɶ ɿ ɹɤɿɫɬɶ; ɰɿɥɟɫɩɪɹɦɨɜɚɧɿɫɬɶ; ɫɢɫɬɟɦɚɬɢɱɧɟ ɩɥɚɧɭɜɚɧɧɹ; ɫɩɨɫɬɟɪɟɠɥɢɜɿɫɬɶ; 
ɡɞɚɬɧɿɫɬɶ ɧɚɥɚɝɨɞɠɭɜɚɬɢ ɩɨɬɪɿɛɧɿ ɤɨɧɬɚɤɬɢ; ɧɟɡɚɥɟɠɧɿɫɬɶ; ɨɪɝɚɧɿɡɚɬɨɪɫɶɤɚ ɡɞɚɬɧɿɫɬɶ, 
ɜɩɟɜɧɟɧɿɫɬɶ ɜ ɫɨɛɿ Д2Ж. 

https://index.minfin.com.ua/economy/gdp/eximp/
https://biz.liga.net/ekonomika/all/novosti/vneshnyaya-torgovlya-ukrainy-ushla-v-minus-na-26-mlrd
https://biz.liga.net/ekonomika/all/novosti/vneshnyaya-torgovlya-ukrainy-ushla-v-minus-na-26-mlrd
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Ⱦɨ ɨɫɧɨɜɧɢɯ ɪɢɫ ɯɚɪɚɤɬɟɪɭ ɩɿɞɩɪɢєɦɰɹ ɬɚɤɨɠ ɜɿɞɧɨɫɹɬɶ ɜɪɿɜɧɨɜɚɠɟɧɿɫɬɶ, 
ɟɧɬɭɡɿɚɡɦ,  ɥɿɞɟɪɫɬɜɨ, ɤɨɦɭɧɿɤɚɛɟɥɶɧɿɫɬɶ, ɫɭɦɥɿɧɧɿɫɬɶ, ɩɪɚɤɬɢɱɧɿɫɬɶ, ɤɪɟɚɬɢɜɧɿɫɬɶ, 
ɚɜɚɧɬɸɪɢɡɦ, ɰɿɥɟɫɩɪɹɦɨɜɚɧɿɫɬɶ. ɋɟɪɟɞ ɨɫɨɛɢɫɬɢɯ ɹɤɨɫɬɟɣ ɩɿɞɩɪɢєɦɰɹ ɧɚɥɟɠɚɬɶ: 
ɚɧɚɥɿɬɢɱɧɢɣ ɫɤɥɚɞ ɪɨɡɭɦɭ; ɝɧɭɱɤɟ ɦɢɫɥɟɧɧɹ; ɬɜɨɪɱɢɣ ɩɿɞɯɿɞ; ɲɢɪɨɤɢɣ ɫɜɿɬɨɝɥɹɞ, 
ɞɨɩɢɬɥɢɜɢɣ ɪɨɡɭɦ ɿ ɫɩɨɫɬɟɪɟɠɥɢɜɿɫɬɶ, ɪɨɡɜɢɧɟɧɚ ɿɧɬɭʀɰɿɹ, ɡɞɨɪɨɜɚ ɧɟɞɨɜɿɪɚ, ɲɜɢɞɤɟ 
ɩɪɢɣɧɹɬɬɹ ɪɿɲɟɧɶ, ɭɦɿɧɧɹ ɩɪɢɣɦɚɬɢ ɧɟɫɬɚɧɞɚɪɬɧɿ ɪɿɲɟɧɧɹ, ɩɪɚɝɧɟɧɧɹ ɞɨ 
ɫɚɦɨɧɚɜɱɚɧɧɹ, ɤɨɧɰɟɧɬɪɚɰɿɹ ɭɜɚɝɢ. Ɉɫɨɛɥɢɜɨɫɬɹɦɢ ɩɿɞɩɪɢєɦɰɿɜ ɬɚɤɨɠ є: ɩɪɚɝɧɟɧɧɹ 
ɩɪɢɦɧɨɠɢɬɢ ɛɚɝɚɬɫɬɜɨ; ɿɧɧɨɜɚɰɿɣɧɢɣ ɩɿɞɯɿɞ ɞɨ ɫɩɨɫɨɛɿɜ ɡɚɪɨɛɿɬɤɭ ɝɪɨɲɟɣ; ɜɦɿɧɧɹ 
ɧɚɤɨɩɢɱɭɜɚɬɢ ɫɭɦɢ. 

ɍ ɦɚɣɠɟ ɩɨɥɨɜɢɧɢ ɛɿɡɧɟɫɦɟɧɿɜ ɫɜɿɬɭ ɹɫɤɪɚɜɨ ɜɢɪɚɠɟɧɨ ɛɚɠɚɧɧɹ ɫɬɚɬɢ 
ɧɟɡɚɥɟɠɧɢɦɢ ɜɿɞ ɩɪɚɰɟɞɚɜɰɿɜ. ɍ ɍɤɪɚʀɧɿ ɬɿɥɶɤɢ 13%  ɨɩɢɬɭɜɚɧɢɯ ɯɨɱɭɬɶ ɩɨɡɛɚɜɢɬɢɫɹ 
ɜɿɞ ɨɤɨɜ  ɞɹɞɶɤɚ, ɧɚ ɹɤɨɝɨ ɬɪɟɛɚ ɩɪɚɰɸɜɚɬɢ ɡ 09:00 ɞɨ 18:00. 22% ɭɤɪɚʀɧɫɶɤɢɯ 
ɩɿɞɩɪɢєɦɰɿɜ ɯɨɱɭɬɶ ɪɟɚɥɿɡɭɜɚɬɢ ɫɜɨʀ ɿɞɟʀ (ɭ ɫɜɿɬɿ - 44%), ɚ ɨɫɶ ɧɚɣɜɚɝɨɦɿɲɢɦ 
ɨɱɿɤɭɜɚɧɧɹɦ ɫɬɚɥɨ ɛɚɠɚɧɧɹ ɨɬɪɢɦɭɜɚɬɢ ɧɟ ɨɫɧɨɜɧɢɣ, ɚ ɭɫɶɨɝɨ ɥɢɲɟ ɞɨɞɚɬɤɨɜɢɣ ɞɨɯɨɞ 
(31%). ɉɪɨɬɟ, ɜ ɍɤɪɚʀɧɿ 39% ɨɩɢɬɚɧɢɯ ɧɟ ɡɦɨɝɥɢ ɡ ɬɨɱɧɿɫɬɸ ɜɢɛɪɚɬɢ ɨɫɧɨɜɧɢɣ ɦɨɬɢɜ 
ɜɿɞɤɪɢɬɢ ɜɥɚɫɧɭ ɫɩɪɚɜɭ ɡ ɩɪɨɩɨɧɨɜɚɧɨɝɨ ɩɟɪɟɥɿɤɭ ɜɚɪɿɚɧɬɿɜ. ȼɚɝɨɦɚ ɱɚɫɬɤɚ ɭɤɪɚʀɧɫɶɤɢɯ 
ɛɿɡɧɟɫɦɟɧɿɜ (41%) ɛɨʀɬɶɫɹ ɨɛɬɹɠɢɬɢ ɫɟɛɟ ɿ ɫɜɨɸ ɫɿɦ'ɸ ɧɚɫɥɿɞɤɚɦɢ ɜɿɞ ɮɿɧɚɧɫɨɜɢɯ 
ɧɟɜɞɚɱ. 26% ɩɨɛɨɸɸɬɶɫɹ ɩɪɚɜɨɜɢɯ ɧɚɫɥɿɞɤɿɜ ɿ ɧɟ ɜɿɪɹɬɶ ɜ ɫɩɪɚɜɟɞɥɢɜɿɫɬɶ ɡɚɤɨɧɭ. 
Ʉɨɠɧɨɝɨ ɩ'ɹɬɨɝɨ ɩɿɞɩɪɢєɦɰɹ ɥɹɤɚє ɤɪɢɡɚ [3].  

Ɉɬɠɟ, ɛɨɹɡɧɶ ɜɫɟ ɳɟ ɡɚɥɢɲɚєɬɶɫɹ ɨɞɧɿєɸ ɡ ɨɫɧɨɜɧɢɯ ɩɟɪɟɲɤɨɞ. ɇɚ ɜɿɞɦɿɧɭ ɜɿɞ 
ɛɿɡɧɟɫɦɟɧɿɜ ɭ ɫɜɿɬɿ, ɨɫɧɨɜɧɢɦ ɞɪɚɣɜɟɪɨɦ ɞɥɹ ɹɤɢɯ є ɧɟɡɚɥɟɠɧɿɫɬɶ, ɭɤɪɚʀɧɰɿ ɲɭɤɚɸɬɶ ɜ 
ɩɿɞɩɪɢєɦɧɢɰɬɜɿ ɞɨɞɚɬɤɨɜɟ ɞɠɟɪɟɥɨ ɞɨɯɨɞɭ, ɚ ɬɚɤɨɠ ɦɨɠɥɢɜɨɫɬɿ ɞɥɹ ɪɟɚɥɿɡɚɰɿʀ ɿɞɟɣ. 
ɉɨɜɧɚ ɫɚɦɨɫɬɿɣɧɿɫɬɶ є ɞɪɭɝɨɪɹɞɧɨɸ ɞɥɹ ɩɿɞɩɪɢєɦɰɿɜ-ɩɨɱɚɬɤɿɜɰɿɜ ɍɤɪɚʀɧɢ. Ɇɨɥɨɞɿ 
ɥɸɞɢ є  ɛɿɥɶɲ ɜɿɞɤɪɢɬɢɦɢ ɿ ɝɨɬɨɜɢɦɢ ɞɨ ɡɚɩɨɱɚɬɤɭɜɚɧɧɹ ɜɥɚɫɧɨʀ ɫɩɪɚɜɢ, ɯɨɱɚ ɫɬɪɚɯɿɜ 
ɩɟɪɟɞ ɧɨɜɨɸ ɞɿɹɥɶɧɿɫɬɸ ɭ ɧɢɯ ɛɿɥɶɲɟ, ɧɿɠ ɭ ɥɸɞɟɣ, ɹɤɿ ɫɬɚɪɲɟ 50 ɪɨɤɿɜ. 

ɋɟɪɟɞ ɧɟɝɚɬɢɜɧɢɯ ɪɢɫ ɩɿɞɩɪɢєɦɰɿɜ ɜɢɡɧɚɱɚɸɬɶ ɬɟ ɳɨ ɩɪɢɣɧɹɬɿ ɧɢɦɢ ɪɿɲɟɧɧɹ ɱɚɫɬɨ 
є ɤɨɪɨɬɤɨɫɬɪɨɤɨɜɢɦɢ; ɨɱɿɤɭɜɚɧɿ ɪɟɡɭɥɶɬɚɬɢ ɛɭɜɚɸɬɶ ɧɟɪɟɚɥɿɫɬɢɱɧɢɦɢ; ɜɨɧɢ ɬɚɤɨɠ 
ɦɚɸɬɶ ɫɯɢɥɶɧɿɫɬɶ ɞɨ ɤɨɧɫɟɪɜɚɬɢɡɦɭ, ɨɫɨɛɥɢɜɨ ɩɿɫɥɹ ɞɨɫɹɝɧɟɧɧɹ ɩɟɜɧɨɝɨ ɪɿɜɧɹ 
ɪɨɡɜɢɬɤɭ. Ʉɪɿɦ ɬɨɝɨ, ɩɨɱɚɜɲɢ ɫɜɿɣ ɛɿɡɧɟɫ, ɥɸɞɢɧɚ, ɹɤ ɩɪɚɜɢɥɨ, ɩɟɪɟɤɨɧɭєɬɶɫɹ, ɳɨ ɜɨɧɚ 
ɧɟ є ɚɛɫɨɥɸɬɧɨ ɫɚɦɨɫɬɿɣɧɨɸ ɬɚ ɧɟɡɚɥɟɠɧɨɸ, ɿ ɡɨɛɨɜ'ɹɡɚɧɚ ɩɪɢɫɬɨɫɨɜɭɜɚɬɢɫɹ ɞɨ ɩɪɚɜɢɥ 
ɿ ɤɨɧɬɪɨɥɸ ɪɿɡɧɢɯ ɜɿɞɨɦɫɬɜ, ɡɚɞɨɜɨɥɶɧɹɬɢ ɡɚɩɢɬɢ ɤɥɿєɧɬɿɜ ɿ ɤɪɟɞɢɬɨɪɿɜ, ɬɨɦɭ ɜɢɧɢɤɚє 
ɧɟɨɛɯɿɞɧɿɫɬɶ ɦɚɬɢ ɬɚ ɪɨɡɜɢɜɚɬɢ ɬɚɤɭ ɹɤɿɫɬɶ ɹɤ ɝɧɭɱɤɿɫɬɶ. 

ɉɿɞɜɨɞɹɱɢ ɩɿɞɫɭɦɨɤ, ɡɚɭɜɚɠɢɦɨ, ɳɨ ɭɡɚɝɚɥɶɧɟɧɢɣ ɩɨɪɬɪɟɬ ɫɭɱɚɫɧɨɝɨ ɩɿɞɩɪɢєɦɰɹ 
ɯɚɪɚɤɬɟɪɢɡɭєɬɶɫɹ ɫɭɤɭɩɧɿɫɬɸ ɹɤɨɫɬɟɣ, ɪɢɫ ɯɚɪɚɤɬɟɪɭ, ɡɞɿɛɧɨɫɬɟɣ ɬɚ ɭɦɿɧɶ, ɹɤɿ ɩɨɬɪɿɛɧɨ 
ɪɨɡɜɢɜɚɬɢ ɥɸɞɹɦ, ɹɤɿ ɦɚɸɬɶ ɛɚɠɚɧɧɹ ɡɚɣɦɚɬɢɫɹ ɩɿɞɩɪɢєɦɧɢɰɬɜɨɦ. ȼɢɡɧɚɱɟɧɨ ɬɚɤɨɠ ɣ 
ɧɟɝɚɬɢɜɧɿ ɪɢɫɢ ɩɿɞɩɪɢєɦɧɢɰɬɜɚ, ɩɨɛɨɸɜɚɧɧɹ, ɫɬɪɚɯɢ ɬɚ ɩɫɢɯɨɥɨɝɿɱɧɿ ɩɟɪɟɲɤɨɞɢ, ɹɤɿ 
ɜɢɧɢɤɚɸɬɶ ɬɚ ɫɬɪɢɦɭɸɬɶ ɩɿɞɩɪɢєɦɧɢɰɶɤɭ ɚɤɬɢɜɧɿɫɬɶ, ɹɤɿ ɧɟɨɛɯɿɞɧɨ ɞɨɥɚɬɢ ɧɚ ɲɥɹɯɭ 
ɞɨ ɭɫɩɿɯɭ ɩɿɞɩɪɢєɦɰɹ. Ɍɚɤɨɠ ɧɟɨɛɯɿɞɧɨ ɭɪɚɯɨɜɭɜɚɬɢ ɳɨ ɨɛɢɪɚɬɢ ɩɟɜɧɢɣ ɜɢɞ 
ɩɿɞɩɪɢєɦɧɢɰɶɤɨʀ ɞɿɹɥɶɧɨɫɬɿ ɧɟɨɛɯɿɞɧɨ ґɪɭɧɬɭɸɱɢɫɶ ɧɚ ɯɚɪɚɤɬɟɪɿ, ɿɧɬɟɪɟɫɚɯ, 
ɫɯɢɥɶɧɨɫɬɹɯ ɬɚ ɡ ɭɪɚɯɭɜɚɧɧɹɦ ɞɨɫɜɿɞɭ ɥɸɞɢɧɢ. ȼɚɪɿɚɧɬɿɜ ɩɿɞɩɪɢєɦɧɢɰɶɤɨʀ ɞɿɹɥɶɧɨɫɬɿ 
ɛɟɡɥɿɱ, ɛɭɞɶ-ɹɤɢɣ ɦɨɠɧɚ ɩɪɢɫɬɨɫɭɜɚɬɢ ɞɨ ɭɦɨɜ, ɿɧɞɢɜɿɞɭɚɥɶɧɢɯ ɡɞɿɛɧɨɫɬɟɣ ɩɿɞɩɪɢєɦɰɹ 
ɿ, ɳɨ ɨɫɨɛɥɢɜɨ ɜɚɠɥɢɜɨ, ɞɨ ɫɩɟɰɢɮɿɱɧɢɯ ɡɚɩɢɬɿɜ ɤɥɿєɧɬɿɜ. ɇɟ ɫɥɿɞ ɡɚɛɭɜɚɬɢ, ɳɨ 
ɩɿɞɩɪɢєɦɧɢɰɬɜɨ є ɫɟɪɣɨɡɧɢɦ ɜɢɩɪɨɛɭɜɚɧɧɹɦ, ɹɤɟ ɩɟɪɟɜɿɪɹє ɦɨɠɥɢɜɨɫɬɿ ɬɚ ɫɬɿɣɤɿɫɬɶ 
ɥɸɞɢɧɢ. Ɍɨɦɭ ɧɟɨɛɯɿɞɧɨ ɧɚɥɚɲɬɭɜɚɬɢɫɹ ɧɟ ɫɬɿɥɶɤɢ ɧɚ ɲɜɢɞɤɢɣ ɭɫɩɿɯ ɿ ɩɪɢɛɭɬɨɤ, 
ɫɤɿɥɶɤɢ ɧɚ ɬɪɢɜɚɥɭ, ɜɚɠɤɭ ɩɪɚɰɸ, ɜ ɬɨɦɭ ɱɢɫɥɿ ɿ ɧɚɞ ɫɨɛɨɸ, ɛɟɡ ɹɤɨʀ ɧɿ ɩɟɪɲɟ, ɧɿ ɞɪɭɝɟ 
ɧɟ ɞɨɫɹɠɧɟ.  
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ɈɋɈȻɅɂȼɈɋɌȱ ɆɈɌɂȼȺɐȱȲ ɌȺ ɆɈɀɅɂȼɈɋɌȱ ɋȺɆɈɆɈɌɂȼȺɐȱȲ  
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ɋɯɿɞɧɨɭɤɪɚʀɧɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɿɦɟɧɿ ȼɨɥɨɞɢɦɢɪɚ Ⱦɚɥɹ 

ɉɿɞɩɪɢєɦɰɿ ɜɿɞɿɝɪɚɸɬɶ ɤɥɸɱɨɜɭ ɪɨɥɶ ɜ ɫɭɱɚɫɧɢɯ ɭɦɨɜɚɯ ɪɨɡɜɢɬɤɭ ɟɤɨɧɨɦɿɤ ɪɿɡɧɢɯ ɤɪɚʀɧ 
ɫɜɿɬɭ. Ʉɪɚʀɧɢ, ɜ ɹɤɢɯ ɜɢɳɟ ɜɿɞɫɨɬɨɤ ɩɿɞɩɪɢєɦɰɿɜ, ɛɿɥɶɲ ɞɢɧɚɦɿɱɧɨ ɪɨɡɜɢɜɚɸɬɶɫɹ, ɡɪɨɫɬɚɸɬɶ 
ʀɯ ɟɤɨɧɨɦɿɱɧɿ ɩɨɤɚɡɧɢɤɢ, ɩɨɤɪɚɳɭєɬɶɫɹ ɪɿɜɟɧɶ ɠɢɬɬɹ ɧɚɫɟɥɟɧɧɹ. ȼ ɨɫɧɨɜɿ ɩɿɞɩɪɢєɦɧɢɰɶɤɨʀ 
ɞɿɹɥɶɧɨɫɬɿ ɡɧɚɯɨɞɢɬɶɫɹ ɬɚɤ ɡɜɚɧɚ ɩɿɞɩɪɢєɦɧɢɰɶɤɚ ɠɢɥɤɚ, ɚɛɨ ɞɭɯ ɩɿɞɩɪɢєɦɧɢɰɬɜɚ, ɹɤɢɣ 
ɦɿɫɬɢɬɶ ɬɚɤɿ ɜɥɚɫɬɢɜɨɫɬɿ ɥɸɞɢɧɢ ɹɤ  ɫɯɢɥɶɧɿɫɬɶ  ɣɬɢ ɧɚ ɪɢɡɢɤ, ɜɦɿɧɧɹ ɛɚɱɢɬɢ ɧɨɜɿ ɿɞɟʀ ɬɚ 
ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ʀɯ ɜ ɩɿɞɩɪɢєɦɧɢɰɶɤɿɣ ɞɿɹɥɶɧɨɫɬɿ, ɤɪɟɚɬɢɜɧɿɫɬɶ ɬɚ ɪɟɜɨɥɸɰɿɣɧɿɫɬɶ ɭ 
ɩɨɝɥɹɞɚɯ. ɋɚɦɟ ɟɧɟɪɝɿɹ, ɤɪɟɚɬɢɜɧɿɫɬɶ ɿ ɦɨɬɢɜɚɰɿɹ ɩɿɞɩɪɢєɦɰɹ ɡɚɩɭɫɤɚɸɬɶ ɜɢɪɨɛɧɢɰɬɜɨ 
ɧɨɜɢɯ, ɱɚɫɬɨ ɪɟɜɨɥɸɰɿɣɧɢɯ ɞɥɹ ɫɜɨɝɨ ɱɚɫɭ, ɬɨɜɚɪɿɜ ɿ ɩɨɫɥɭɝ. 

Ɉɫɧɨɜɧɨɸ ɨɪɝɚɧɿɡɚɰɿɣɧɨ-ɩɪɚɜɨɜɨɸ ɮɨɪɦɨɸ ɞɥɹ ɡɞɿɣɫɧɟɧɧɹ ɩɿɞɩɪɢєɦɧɢɰɶɤɨʀ ɞɿɹɥɶɧɨɫɬɿ 
ɜ ɍɤɪɚʀɧɿ є ɮɿɡɢɱɧɚ ɨɫɨɛɚ-ɩɿɞɩɪɢєɦɟɰɶ (ɎɈɉ). Ɂɚɝɚɥɨɦ, ɧɚ ɩɨɱɚɬɤɭ 2019 ɪɨɤɭ ɜ ɍɤɪɚʀɧɿ 
ɧɚɪɚɯɨɜɭɜɚɥɨɫɹ ɩɨɧɚɞ 1,91 ɦɥɧ ɎɈɉɿɜ, ɹɤ ɡɚɡɧɚɱɚєɬɶɫɹ ɜ ɿɧɮɨɪɦɚɰɿɣɧɢɯ ɞɠɟɪɟɥɚɯ 
YouControl [1]. ɉɪɨɬɟ, ɧɟɡɜɚɠɚɸɱɢ ɧɚ ɬɚɤɭ ɧɟɦɚɥɭ ɤɿɥɶɤɿɫɬɶ ɩɿɞɩɪɢєɦɰɿɜ, ɜɫɟ ɠ ɬɚɤɢ, 
ɩɨɞɚɥɶɲɢɣ ɪɨɡɜɢɬɨɤ ɩɿɞɩɪɢєɦɧɢɰɬɜɚ є ɜɚɠɥɢɜɢɦ ɞɥɹ ɡɚɛɟɡɩɟɱɟɧɧɹ ɪɨɡɜɢɬɤɭ ɤɪɚʀɧɢ.   

ɋɥɿɞ ɡɚɭɜɚɠɢɬɢ ɳɨ ɰɿɥɢɣ ɪɹɞ ɚɜɬɨɪɿɜ, ɚ ɫɚɦɟ, Ȼɚɪɚɧɨɜɫɶɤɢɣ, Ɂ. ȼɚɪɧɚɥɿɹ, Ⱥ. 
ȼɢɧɨɝɪɚɞɫɶɤɚ, Ʌ. ȼɨɪɨɬɿɧɚ, Ⱥ. Ʉɢɫɟɥɶɨɜ, Ɍ. Ʉɨɜɚɥɶɱɭɤ, Ʌ. Ɇɟɥɶɧɢɤ, ɋ. Ɇɨɱɟɪɧɢɣ,  ȱ. 
Ɇɨɪɝɚɱɨɜ ɬɚ ɿɧɲɿ, ɞɨɫɥɿɞɠɭɜɚɥɢ ɩɟɪɲɿ ɤɪɨɤɢ ɜɿɞɤɪɢɬɬɹ ɜɥɚɫɧɨʀ ɫɩɪɚɜɢ Д2Ж, ɜɢɜɱɚɥɢ 
ɩɿɞɩɪɢєɦɧɢɰɶɤɭ ɞɿɹɥɶɧɿɫɬɶ ɭ ɪɿɡɧɢɯ ʀʀ ɩɪɨɹɜɚɯ, ɜɢɡɧɚɱɚɥɢ ɩɪɢɱɢɧɢ ɬɚ ɮɚɤɬɨɪɢ, ɳɨ 
ɜɩɥɢɜɚɸɬɶ ɧɚ ɩɿɞɩɪɢєɦɧɢɰɶɤɭ ɚɤɬɢɜɧɿɫɬɶ, ɜ ɬɨɦɭ ɱɢɫɥɿ ɣ ɳɨ ɫɬɨɫɭɸɬɶɫɹ ɦɨɬɢɜɚɰɿɣɧɢɯ 
ɚɫɩɟɤɬɿɜ ɞɚɧɨɝɨ ɜɢɞɭ ɞɿɹɥɶɧɨɫɬɿ ɥɸɞɢɧɢ. Ɂ ɭɪɚɯɭɜɚɧɧɹɦ ɬɨɝɨ ɳɨ ɦɨɬɢɜɚɰɿɹ є ɪɭɲɿɣɧɨɸ 
ɫɢɥɨɸ ɩɨɜɟɞɿɧɤɢ ɩɿɞɩɪɢєɦɰɿɜ, ɜ ɦɟɠɚɯ ɞɚɧɨɝɨ ɞɨɫɥɿɞɠɟɧɧɹ, ɩɪɟɞɫɬɚɜɥɹєɬɶɫɹ ɞɨɰɿɥɶɧɢɦ 
ɜɢɡɧɚɱɢɬɢ ɦɨɬɢɜɚɰɿɣɧɿ ɨɫɨɛɥɢɜɨɫɬɿ ɡɚɣɧɹɬɬɹ ɩɿɞɩɪɢєɦɧɢɰɬɜɨɦ ɬɚ ɜɢɹɜɢɬɢ ɳɨ ɫɚɦɟ 
ɫɩɪɹɦɨɜɭє ɥɸɞɢɧɭ ɞɨ ɡɚɣɧɹɬɬɹ ɩɿɞɩɪɢєɦɧɢɰɬɜɨɦ, ɹɤɿ ɫɚɦɟ ɦɨɬɢɜɢ  ɫɩɪɢɹɸɬɶ ɪɨɡɜɢɬɤɭ 
ɩɿɞɩɪɢєɦɧɢɰɬɜɚ. 

ȼ ɨɫɧɨɜɿ ɪɿɡɧɢɯ ɜɢɞɿɜ ɞɿɹɥɶɧɨɫɬɿ ɥɸɞɢɧɢ ɡɧɚɯɨɞɢɬɶɫɹ ɩɪɨɰɟɫ ɦɨɬɢɜɚɰɿʀ, ɬɚɤ ɫɚɦɨ ɜɿɧ 
ɥɟɠɢɬɶ ɜ ɨɫɧɨɜɿ ɣ ɩɿɞɩɪɢєɦɧɢɰɶɤɨʀ ɞɿɹɥɶɧɨɫɬɿ. ɍ ɤɨɠɧɨʀ ɥɸɞɢɧɢ є ɫɜɨʀ ɩɨɬɪɟɛɢ, ɹɤɿ ɜ 
ɩɨɞɚɥɶɲɨɦɭ ɩɟɪɟɬɜɨɪɸɸɬɶɫɹ ɧɚ ɦɨɬɢɜɢ, ɱɟɪɟɡ ɹɤɿ ɥɸɞɢɧɚ ɩɨɱɢɧɚє ɪɨɛɢɬɢ ɩɟɜɧɿ ɤɪɨɤɢ 
ɳɨɞɨ ɡɚɞɨɜɨɥɟɧɧɹ ɫɜɨʀɯ ɩɨɬɪɟɛ. Ⱦɥɹ ɩɿɞɩɪɢєɦɰɹ ɜɚɠɥɢɜɨ ɡɪɨɡɭɦɿɬɢ ɱɨɝɨ ɫɚɦɟ ɧɚɦɚɝɚєɲɫɹ 
ɞɨɫɹɝɧɭɬɢ ɜ ɫɮɟɪɿ ɩɿɞɩɪɢєɦɧɢɰɬɜɚ, ɹɤɭ ɫɚɦɟ ɰɿɥɶ ɬɚ ɹɤɭ ɩɿɞɩɪɢєɦɧɢɰɶɤɭ ɿɞɟɸ ɛɭɞɟ 
ɩɨɤɥɚɞɟɧɨ ɜ ɨɫɧɨɜɭ ɩɿɞɩɪɢєɦɧɢɰɶɤɨʀ ɞɿɹɥɶɧɨɫɬɿ. Ȼɟɡɭɦɨɜɧɨ, ɜɚɠɥɢɜɨɸ ɭɦɨɜɨɸ ɭɫɩɿɯɭ 
ɩɿɞɩɪɢєɦɧɢɰɶɤɨʀ ɿɞɟʀ є ʀʀ ɤɨɪɢɫɧɿɫɬɶ ɞɥɹ ɫɭɫɩɿɥɶɫɬɜɚ, ɞɨ ɬɨɝɨ ɠ ɰɟ є ɜɚɠɥɢɜɢɦ ɿ ɞɥɹ 
ɡɚɛɟɡɩɟɱɟɧɧɹ ɡɚɞɨɜɨɥɟɧɨɫɬɿ ɩɿɞɩɪɢєɦɰɹ ɜɿɞ ɡɞɿɣɫɧɟɧɧɹ ɞɚɧɨʀ ɞɿɹɥɶɧɨɫɬɿ. ȼɠɟ ɩɨɬɿɦ, ɡ 
ɭɪɚɯɭɜɚɧɧɹɦ ɟɬɚɩɿɜ ɩɪɨɰɟɫɭ ɦɨɬɢɜɚɰɿʀ, ɜɢɛɭɞɨɜɭєɬɶɫɹ ɥɚɧɰɸɝ ɞɿɣ ɭ ɜɿɞɩɨɜɿɞɧɨɫɬɿ ɞɨ 
ɨɫɧɨɜɧɢɯ ɟɬɚɩɿɜ ɩɪɨɰɟɫɭ ɦɨɬɢɜɚɰɿʀ. ȼɱɟɧɿ ɜɢɞɿɥɹɸɬɶ 6 ɫɬɚɞɿɣ ɦɨɬɢɜɚɰɿʀ. Ɂ ɭɪɚɯɭɜɚɧɧɹɦ 
ɡɚɡɧɚɱɟɧɢɯ ɟɬɚɩɿɜ, ɪɨɡɝɥɹɧɟɦɨ ɨɫɨɛɥɢɜɨɫɬɿ ɩɨɜɟɞɿɧɤɢ ɩɿɞɩɪɢєɦɰɿɜ ɧɚ ɤɨɠɧɨɦɭ ɡ ɧɢɯ.  

1 ɫɬɚɞɿɹ: Ʌɸɞɢɧɚ ɩɨɱɢɧɚє ɜɿɞɱɭɜɚɬɢ ɧɟɫɬɚɱɭ ɱɨɝɨɫɶ. ȼɢɧɢɤɚє ɩɨɬɪɟɛɚ ɣ ɧɟɨɛɯɿɞɧɿɫɬɶ ʀʀ 
ɡɚɞɨɜɨɥɶɧɢɬɢ. ȼɿɞɧɨɫɧɨ ɩɿɞɩɪɢєɦɰɹ ɬɚ ɣɨɝɨ ɩɨɬɪɟɛ, ɫɥɿɞ ɡɚɭɜɚɠɢɬɢ, ɳɨ ɞɥɹ ɩɿɞɩɪɢєɦɰɿɜ, ɹɤ 
ɿ ɞɥɹ ɡɜɢɱɚɣɧɢɯ ɥɸɞɟɣ ɯɚɪɚɤɬɟɪɧɢɦɢ є ɬɿ ɠ ɫɚɦɿ ɩɨɬɪɟɛɢ ɿ ɦɚɬɟɪɿɚɥɶɧɿ, ɿ ɫɨɰɿɚɥɶɧɿ, ɿ 
ɫɚɦɨɩɨɜɚɝɢ, ɿ ɫɚɦɨɪɟɚɥɿɡɚɰɿʀ. ɉɪɨɬɟ, є ɩɨɬɪɟɛɢ, ɹɤɿ є ɛɿɥɶɲ ɜɚɠɥɢɜɢɦɢ ɞɥɹ ɩɿɞɩɪɢєɦɰɿɜ, ɚ 
ɫɚɦɟ, ɜɢɫɨɤɚ ɦɨɬɢɜɚɰɿɹ ɞɨɫɹɝɧɟɧɧɹ ɬɚ ɪɿɜɟɧɶ ɩɨɬɪɟɛɢ ɜ ɧɟɡɚɥɟɠɧɨɫɬɿ, ɫɚɦɨɪɟɚɥɿɡɚɰɿʀ.   
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2 ɫɬɚɞɿɹ:  Ɂ’ɹɜɥɹєɬɶɫɹ ɧɟɨɛɯɿɞɧɿɫɬɶ ɜ ɪɟɚɤɰɿʀ. Ɍɨɛɬɨ, ɬɪɟɛɚ ɳɨɫɶ ɪɨɛɢɬɢ, ɜɠɢɜɚɬɢ ɩɟɜɧɿ 
ɧɟɨɛɯɿɞɧɿ ɡɚɫɨɛɢ. ɇɚ ɰɶɨɦɭ ɟɬɚɩɿ ɭ ɩɿɞɩɪɢєɦɰɹ ɜɢɧɢɤɚє ɩɨɬɪɟɛɚ ɜ ɩɨɲɭɤɭ ɿɞɟɣ ɞɥɹ 
ɩɿɞɩɪɢєɦɧɢɰɶɤɨʀ ɞɿɹɥɶɧɨɫɬɿ.  

3 ɫɬɚɞɿɹ: Ʌɸɞɢɧɚ ɱɿɬɤɨ ɫɬɚɜɢɬɶ ɩɟɪɟɞ ɫɨɛɨɸ ɰɿɥɶ ɬɚ ɜɢɡɧɚɱɚє ɲɥɹɯ ɞɨ ʀʀ ɜɢɤɨɧɚɧɧɹ. 
Ɇɚɸɱɢ ɿɞɟɸ, ɩɿɞɩɪɢєɦɟɰɶ ɜɫɬɚɧɨɜɥɸє ɨɫɧɨɜɧɿ ɰɿɥɿ ɳɨɞɨ ʀʀ ɞɨɫɹɝɧɟɧɧɹ ɬɚ ɲɥɹɯɢ ʀʀ 
ɡɚɛɟɡɩɟɱɟɧɧɹ, ɳɨ ɨɪɝɚɧɿɡɚɰɿʀ ɩɿɞɩɪɢєɦɧɢɰɶɤɨʀ ɞɿɹɥɶɧɨɫɬɿ. 

4 ɫɬɚɞɿɹ: Ʌɸɞɢɧɚ ɩɨɱɢɧɚє ɞɨɤɥɚɞɚɬɢ ɡɭɫɢɥɶ ɞɥɹ ɡɚɞɨɜɨɥɟɧɧɹ ɫɜɨєʀ ɰɿɥɿ. ɉɿɞɩɪɢєɦɟɰɶ ɧɚ 
ɞɚɧɨɦɭ ɟɬɚɩɿ ɡɞɿɣɫɧɸє ɩɿɞɩɪɢєɦɧɢɰɶɤɭ ɞɿɹɥɶɧɿɫɬɶ. Ɉɬɠɟ, ɨɛɪɚɜɲɢ ɩɟɜɧɢɣ ɧɚɩɪɹɦ ɬɚ ɜɢɞ 
ɩɿɞɩɪɢєɦɧɢɰɶɤɨʀ ɞɿɹɥɶɧɨɫɬɿ, ɩɿɞɩɪɢєɦɟɰɶ ɡɞɿɣɫɧɸє ɧɟɨɛɯɿɞɧɿ ɛɿɡɧɟɫ-ɩɪɨɰɟɫɢ ɡɚɞɥɹ ʀʀ 
ɡɚɛɟɡɩɟɱɟɧɧɹ ɬɚ ɜɿɞɩɨɜɿɞɧɨ ɪɭɯɚєɬɶɫɹ ɜ ɧɚɩɪɹɦɿ ɡɚɞɨɜɨɥɟɧɧɹ ɜɥɚɫɧɢɯ ɩɨɬɪɟɛ. 

5 ɫɬɚɞɿɹ: ɇɚ ɰɿɣ ɫɬɚɞɿʀ ɥɸɞɢɧɚ ɜɠɟ ɨɬɪɢɦɭє ɬɟ, ɳɨ ɡɚɞɨɜɨɥɶɧɹє ʀʀ ɩɨɬɪɟɛɢ. Ɂ’ɹɫɨɜɭєɬɶɫɹ 
ɱɢ ɩɨɜɧɿɫɬɸ ɰɟ ɜɥɚɲɬɨɜɭє ɥɸɞɢɧɭ. Ɂɚɥɟɠɧɨ ɜɿɞ ɪɿɜɧɹ ɡɚɞɨɜɨɥɟɧɨɫɬɿ, ɩɿɞɩɪɢєɦɟɰɶ  ɜɢɪɿɲɭє 
ɩɪɨɞɨɜɠɢɬɢ ɩɿɞɩɪɢєɦɧɢɰɶɤɭ ɞɿɹɥɶɧɿɫɬɶ ɱɢ ɡɚɜɟɪɲɢɬɢ ʀʀ. ɍɪɚɯɨɜɭɸɱɢ ɩɨɬɪɟɛɢ, ɹɤɿ ɛɭɥɨ 
ɜɢɡɧɚɱɟɧɨ ɧɚ ɩɟɪɲɿɣ ɫɬɚɞɿʀ, ɫɩɨɱɚɬɤɭ ɩɿɞɩɪɢєɦɟɰɶ ɩɨɜɢɧɟɧ ɨɬɪɢɦɚɬɢ ɦɨɠɥɢɜɿɫɬɶ 
ɡɚɞɨɜɨɥɶɧɢɬɢ ɫɜɨʀ ɞɨɦɿɧɭɸɱɢ ɩɨɬɪɟɛɢ ɚɛɨ ɛɚɡɨɜɿ ɩɨɬɪɟɛɢ, ɡɨɤɪɟɦɚ ɦɚɬɟɪɿɚɥɶɧɿ.  

6 ɫɬɚɞɿɹ: Ʌɸɞɢɧɚ ɡɚɜɟɪɲɭє ɫɜɨɸ ɞɿɹɥɶɧɿɫɬɶ ɚɛɨ ɩɪɨɞɨɜɠɭє ʀʀ ɞɥɹ ɡɚɞɨɜɨɥɟɧɧɹ ɿɧɲɢɯ 
ɩɨɬɪɟɛ. ɓɨ ɫɬɨɫɭєɬɶɫɹ ɩɿɞɩɪɢєɦɰɿɜ ɬɨ ɞɥɹ ɧɢɯ, ɹɤ ɜɠɟ ɛɭɥɨ ɡɚɡɧɚɱɟɧɨ ɪɚɧɿɲɟ, ɜɚɠɥɢɜɢɦɢ є 
ɩɨɬɪɟɛɢ ɜ ɧɟɡɚɥɟɠɧɨɫɬɿ, ɫɚɦɨɪɟɚɥɿɡɚɰɿʀ, ɹɤɚ ɩɪɨɹɜɥɹєɬɶɫɹ ɜ ɤɪɟɚɬɢɜɧɨɫɬɿ ɬɚ ɬɜɨɪɱɨɫɬɿ, ɚ 
ɬɚɤɨɠ ɦɨɠɥɢɜɨɫɬɿ ɪɟɚɥɿɡɚɰɿʀ ɿɧɧɨɜɚɰɿɣɧɢɯ ɿɞɟɣ ɭ ɩɿɞɩɪɢєɦɧɢɰɶɤɿɣ ɞɿɹɥɶɧɨɫɬɿ. ȼɚɠɥɢɜɢɦ є ɣ 
ɡɚɛɟɡɩɟɱɟɧɧɹ ɡɚɞɨɜɨɥɟɧɧɹ ɩɨɬɪɟɛɢ ɭ ɞɨɫɹɝɧɟɧɧɿ.    

   Ȼɟɡɭɦɨɜɧɨ, ɩɿɞɩɪɢєɦɰɿ ɬɟɠ ɥɸɞɢ, ɬɚ ʀɯ ɫɯɢɥɶɧɿɫɬɶ ɞɨ ɪɢɡɢɤɭ ɚɠ ɧɿɹɤ ɧɟ ɝɚɪɚɧɬɭє ɬɟ, 
ɳɨ ɭ ɩɿɞɩɪɢєɦɰɿɜ ɧɟ ɜɢɧɢɤɚє ɫɬɪɚɯ ɪɨɛɢɬɢ ɩɟɪɲɿ ɤɪɨɤɢ ɭ ɩɿɞɩɪɢєɦɧɢɰɶɤɟ ɠɢɬɬɹ. ȼɚɠɥɢɜɭ 
ɪɨɥɶ ɭ ɮɨɪɦɭɜɚɧɧɿ ɦɨɬɢɜɚɰɿɣɧɨʀ ɫɩɪɹɦɨɜɚɧɨɫɬɿ ɳɨɞɨ ɡɚɣɧɹɬɬɹ ɩɿɞɩɪɢєɦɧɢɰɶɤɨɸ 
ɞɿɹɥɶɧɿɫɬɸ ɡɚɣɦɚє ɫɚɦɨɦɨɬɢɜɚɰɿɹ ɬɚ ɜɧɭɬɪɿɲɧɹ ɦɨɬɢɜɚɰɿɹ, ɫɩɨɫɨɛɢ ɪɨɡɜɢɬɤɭ ɹɤɨʀ 
ɪɨɡɝɥɹɧɭɬɨ ɜ ɞɠɟɪɟɥɚɯ Д3-4Ж. Ⱦɥɹ ɡɚɩɨɱɚɬɤɭɜɚɧɧɹ ɩɿɞɩɪɢєɦɧɢɰɶɤɨʀ ɞɿɹɥɶɧɨɫɬɿ ɬɪɟɛɚ ɨɩɢɫɚɬɢ 
ɫɜɨє ɿɞɟɚɥɶɧɟ ɠɢɬɬɹ, ɫɜɨє ɩɿɞɩɪɢєɦɫɬɜɨ, ɳɨɛ ɡɧɚɬɢ ɞɨ ɱɨɝɨ ɩɪɚɝɧɭɬɢ. Ɍɚɤɨɠ ɧɟɨɛɯɿɞɧɨ 
ɜɢɜɱɢɬɢ ɜɫɿ ɚɫɩɟɤɬɢ, ɪɨɡɞɢɜɢɬɢɫɹ ɜɫɿ ɧɟɝɚɬɢɜɧɿ ɬɚ ɩɨɡɢɬɢɜɧɿ ɫɬɨɪɨɧɢ ɩɿɞɩɪɢєɦɧɢɰɬɜɚ. Ⱥɞɠɟ 
ɩɿɞɩɪɢєɦɧɢɰɶɤɚ ɞɿɹɥɶɧɿɫɬɶ ɰɟ ɧɟ ɥɢɲɟ ɜɞɚɱɚ, ɚ ɣ ɪɨɡɱɚɪɭɜɚɧɧɹ. Ⱥɥɟ ɩɨɬɪɿɛɧɨ ɧɟ 
ɡɚɰɢɤɥɸɜɚɬɢɫɹ ɧɚ ɧɟɜɞɚɱɚɯ. Ɍɚɤɨɠ ɦɨɠɧɚ ɩɨɞɢɜɢɬɢɫɹ ɦɨɬɢɜɚɰɿɣɧɿ ɮɿɥɶɦɢ, ɩɨɱɢɬɚɬɢ 
ɦɨɬɢɜɚɰɿɣɧɿ ɬɚ ɩɫɢɯɨɥɨɝɿɱɧɿ ɤɧɢɝɢ. ɋɚɦɟ ɬɚɦ ɦɨɠɟ ɳɨɫɶ ɫɢɥɶɧɨ ɧɚɞɢɯɧɭɬɢ ɚɛɨ ɡɧɚɣɬɢ ɳɨɫɶ 
ɰɿɤɚɜɟ ɬɚ ɩɿɡɧɚɜɚɥɶɧɟ.  ɉɫɢɯɨɥɨɝɢ ɪɚɞɹɬɶ ɜɢɛɪɚɬɢ ɫɨɛɿ ɜɢɞɚɬɧɭ ɨɫɨɛɢɫɬɿɫɬɶ, ɹɤɚ ɞɨɫɹɝɥɚ 
ɫɜɨєʀ ɰɿɥɿ ɬɚ ɩɪɨɱɢɬɚɬɢ ɣɨɝɨ ɜɢɞɚɜɧɢɰɬɜɚ, ɛɿɨɝɪɚɮɿɸ ɬɚ ɲɥɹɯ ɞɨ ɭɫɩɿɯɭ. Ⱦɥɹ ɞɨɞɚɬɤɨɜɨʀ 
ɦɨɬɢɜɚɰɿʀ ɦɨɠɧɚ ɪɨɡɜɿɫɢɬɢ ɰɢɬɚɬɢ «ɜɟɥɢɤɢɯ ɥɸɞɟɣ», ɹɤɿ ɡɦɭɲɭɸɬɶ ɪɭɯɚɬɢɫɶ ɜɩɟɪɟɞ. Ⱥ 
ɧɚɣɝɨɥɨɜɧɿɲɟ, ɧɟ ɡɜɟɪɬɚɬɢ ɭɜɚɝɭ ɧɚ ɧɚɜɤɨɥɢɲɧɿɯ ɥɸɞɟɣ, ɹɤɿ ɧɟ ɜɿɪɹɬɶ ɜ ɞɨɫɹɝɧɟɧɧɹ ɰɿɥɿ ɬɚ 
ɡɦɭɲɭɸɬɶ ɫɭɦɧɿɜɚɬɢɫɹ ɜ ɫɜɨʀɣ ɪɿɲɭɱɨɫɬɿ. 

ɉɿɞɜɨɞɹɱɢ ɩɿɞɫɭɦɨɤ, ɡɚɭɜɚɠɢɦɨ, ɳɨ ɩɿɞɩɪɢєɦɧɢɰɬɜɨ ɹɤ ɞɭɠɟ ɫɩɟɰɢɮɿɱɧɢɣ ɜɢɞ 
ɞɿɹɥɶɧɨɫɬɿ  ɥɸɞɢɧɢ ɞɥɹ ɡɚɛɟɡɩɟɱɟɧɧɹ ɭɫɩɿɯɭ ɦɚє ɛɭɬɢ ɜ ɞɨɫɬɚɬɧɿɣ ɦɿɪɿ ɜɦɨɬɢɜɨɜɚɧɢɦ. ȼ 
ɩɪɨɰɟɫɿ ɦɨɬɢɜɚɰɿʀ ɩɿɞɩɪɢєɦɰɿɜ ɧɟɨɛɯɿɞɧɨ ɭɪɚɯɨɜɭɜɚɬɢ ɨɫɨɛɥɢɜɨɫɬɿ ɩɪɨɰɟɫɭ ʀɯ ɦɨɬɢɜɚɰɿʀ, 
ɡɨɤɪɟɦɚ ɜɦɿɬɢ ɜɢɡɧɚɱɚɬɢ ɩɨɬɪɟɛɢ ɹɤɿ ɜɥɚɫɬɢɜɿ ɩɿɞɩɪɢєɦɰɹɦ ɬɚ ɜɩɥɢɜɚɬɢ ɧɚ ɧɢɯ 
ɜɿɞɩɨɜɿɞɧɢɦɢ ɫɬɢɦɭɥɚɦɢ. Ɍɚɤɨɠ ɜɚɠɥɢɜɨɸ ɭɦɨɜɨɸ ɡɚɛɟɡɩɟɱɟɧɧɹ ɭɫɩɿɲɧɨʀ 
ɩɿɞɩɪɢєɦɧɢɰɶɤɨʀ ɞɿɹɥɶɧɨɫɬɿ є ɫɚɦɨɦɨɬɢɜɚɰɿɹ ɬɚ ɜɧɭɬɪɿɲɧɹ ɦɨɬɢɜɚɰɿɹ ɩɿɞɩɪɢєɦɰɿɜ, ɹɤɿ 
ɜɚɠɥɢɜɨ ɮɨɪɦɭɜɚɬɢ ɬɚ ɪɨɡɜɢɜɚɬɢ ɩɿɞɩɪɢєɦɰɹɦ.   
Ʌɿɬɟɪɚɬɭɪɚ  
1. ɉɪɨɝɪɚɦɭɜɚɧɧɹ ɬɚ ɬɨɪɝɿɜɥɹ “ɜɢɪɿɲɭɸɬɶ”: ɜ ɍɤɪɚʀɧɿ ɡɪɨɫɥɚ ɤɿɥɶɤɿɫɬɶ ɎɈɉɿɜ    Дȿɥɟɤɬɪɨɧɧɢɣ 
ɪɟɫɭɪɫЖ Ɋɟɠɢɦ ɞɨɫɬɭɩɭ ɞɨ ɪɟɫɭɪɫɭ: https://youcontrol.com.ua/data-research/v-ukrayini-zrosla-

kilkist-fopiv/ 

2.Ɇɨɪɝɚɱɨɜ ȱ.ȼ. ɉɟɪɲɿ ɤɪɨɤɢ ɜɿɞɤɪɢɬɬɹ ɜɥɚɫɧɨʀ ɫɩɪɚɜɢ: ɫɭɱɚɫɧɿ ɬɟɯɧɨɥɨɝɿʀ ɬɚ ɞɢɥɟɦɢ//ȱ.ȼ. ȱ.ȼ. 
Ɇɨɪɝɚɱɨɜ , Ɉ.ɘ. ɑɨɪɧɚ, ɇ.Ɉ.Ⱦɟɪɠɚɤ//  ȼɿɫɧɢɤ ɋɇɍ ɿɦ. ȼ. Ⱦɚɥɹ. – 2018. – № 4(245). – ɋ. 66-70 

3. ɋɚɦɨɦɨɬɢɜɚɰɿɹ: ɹɤ ɦɨɬɢɜɭɜɚɬɢ ɫɟɛɟ ɩɪɚɜɢɥɶɧɨ?[ ȿɥɟɤɬɪɨɧɧɢɣ ɪɟɫɭɪɫ] Ɋɟɠɢɦ ɞɨɫɬɭɩɭ ɞɨ 
ɪɟɫɭɪɫɭ: https://www.zip.ua/samomotivatsiya-yak-motivuvati-sebe-pravilno/ 
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4. Ɍɤɚɱɟɧɤɨ ɇ.ɗ. Ɉ ɜɧɭɬɪɟɧɧɟɣ ɦɨɬɢɜɚɰɢɢ ɩɟɪɫɨɧɚɥɚ ɜ ɤɨɧɬɟɤɫɬɟ ɨɛɟɫɩɟɱɟɧɢɹ ɭɫɬɨɣɱɢɜɨɝɨ 
ɪɚɡɜɢɬɢɹ ɨɪɝɚɧɢɡɚɰɢɢ/ ɇ.ɗ. Ɍɤɚɱɟɧɤɨ// «ȿɤɨɧɨɦɿɤɚ ɬɚ ɫɭɫɩɿɥɶɫɬɜɨ» ȿɥɟɤɬɪɨɧɧɟ ɧɚɭɤɨɜɟ 
ɮɚɯɨɜɟ ɜɢɞɚɧɧɹ/ – 2016. – № 7 (2016). – ɋ. 505-509 

 

ɈɋɈȻɅɂȼɈɋɌȱ ɆɈɌɂȼȺɐȱȲ ɋɌɍȾȿɇɌȱȼ, ɓɈ ɇȺȼɑȺɘɌɖɋə ɍ ȼɂɓɈɆɍ 
ɇȺȼɑȺɅɖɇɈɆɍ ɁȺɄɅȺȾȱ:ȺɇȺɅȱɁ ɆɈɌɂȼȱȼ ɌȺ ɋɌɂɆɍɅȱȼ 

ɇɟɫɟɧɸɤ Ⱥ.ɋ., cɬɭɞ. ɝɪ. Ɇȿɇ-16ɞ, ɧɚɭɤ.ɤɟɪɿɜɧɢɤ Ɍɤɚɱɟɧɤɨ ɇ.ȿ. ɤ.ɟ.ɧ., ɞɨɰɟɧɬ 

ɋɯɿɞɧɨɭɤɪɚʀɧɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɿɦɟɧɿ ȼ.Ⱦɚɥɹ 

ȼ ɫɭɱɚɫɧɢɯ ɭɦɨɜɚɯ ɪɨɡɜɢɬɤɭ ɫɭɫɩɿɥɶɫɬɜɚ ɨɫɜɿɬɧɿ ɩɪɨɰɟɫɢ ɫɬɚɸɬɶ ɜɚɠɥɢɜɨɸ ɪɭɲɿɣɧɨɸ 
ɫɢɥɨɸ ɡɚɛɟɡɩɟɱɟɧɧɹ ɟɤɨɧɨɦɿɱɧɢɯ, ɫɨɰɿɚɥɶɧɢɯ ɿ ɩɪɚɜɨɜɢɯ ɩɟɪɟɬɜɨɪɟɧɶ ɜ ɤɪɚʀɧɿ. Ɂɧɚɧɧɹ 
ɫɬɚɸɬɶ ɤɥɸɱɨɜɢɦ ɮɚɤɬɨɪɨɦ, ɳɨ ɜɩɥɢɜɚє ɧɚ ɪɿɜɟɧɶ ɿ ɹɤɿɫɬɶ ɠɢɬɬɹ ɝɪɨɦɚɞɹɧ.  ɍɩɪɚɜɥɿɧɧɹ 
ɡɧɚɧɧɹɦɢ ɫɬɚє ɧɟɜɿɞ’єɦɧɨɸ ɫɤɥɚɞɨɜɨɸ ɩɨɤɪɚɳɟɧɧɹ ɹɤɨɫɬɿ ɩɿɞɝɨɬɨɜɤɢ ɩɟɪɫɨɧɚɥɭ 
ɨɪɝɚɧɿɡɚɰɿʀ, ɬɪɭɞɨɜɢɣ ɲɥɹɯ ɹɤɨɝɨ ɪɨɡɩɨɱɢɧɚєɬɶɫɹ ɡ ɧɚɜɱɚɧɧɹ ɫɬɭɞɟɧɬɿɜ ɭ ȼɇɁ Д1Ж. Ɍɨɦɭ  ɧɚ 
ɪɿɜɧɿ ɞɟɪɠɚɜɧɨɝɨ ɭɩɪɚɜɥɿɧɧɹ ɜɿɞɛɭɜɚєɬɶɫɹ ɦɚɤɫɢɦɚɥɶɧɟ ɫɩɪɢɹɧɧɹ ɪɨɡɜɢɬɤɭ ɨɫɜɿɬɢ ɿ ɧɚɭɤɢ, 
ɜ ɬɨɦɭ ɱɢɫɥɿ ɣ ɜɢɳɨʀ ɨɫɜɿɬɢ. 

ɉɢɬɚɧɧɹ ɦɨɬɢɜɚɰɿʀ ɫɬɭɞɟɧɬɿɜ ɞɨ ɧɚɜɱɚɧɧɹ ɞɨɫɥɿɞɠɭɸɬɶɫɹ ɬɚɤɢɦɢ ɚɜɬɨɪɚɦɢ ɹɤ Ɇ.ȱ. 
Ⱥɥɟɤɫєєɜɚ, Ȼ.Ɏ.Ȼɚєɜɚ, Ƚ.Ɉ. Ȼɚɥɥ, ɇ.Ɉ.Ȼɨɣɤɨ, Ɇ.Ƀ.Ȼɨɪɢɲɟɜɫɶɤɢɣ, ɘ.Ɂ.Ƚɿɥɶɛɭɯ, 
ɋ.ɍ.Ƚɨɧɱɚɪɟɧɤɨ, Ɉ.Ʉ.Ⱦɭɫɚɜɢɰɶɤɢɣ, ɘ.ȱ.Ɇɚɲɛɢɰ, ȼ.Ɉ.Ɇɨɥɹɤɨ, ɋ.Ƚ.Ɇɨɫɤɜɢɱɨɜɚ, 
ɇ.Ⱥ.ɉɨɛɿɪɱɟɧɤɨ, ȼ.ȼ.Ɋɢɛɚɥɤɨ, ɇ.ȿ. Ɍɤɚɱɟɧɤɨ  ɬɚ ɿɧɲɢɦɢ, ɨɞɧɚɤ ɣ ɧɚɞɚɥɿ ɰɟɣ ɧɚɩɪɹɦ є 
ɚɤɬɭɚɥɶɧɢɦ ɿ ɩɪɟɞɫɬɚɜɥɹє ɩɪɚɤɬɢɱɧɢɣ ɿɧɬɟɪɟɫ ɹɤ ɞɥɹ ɜɢɤɥɚɞɚɱɿɜ, ɬɚɤ ɿ ɞɥɹ ɫɬɭɞɟɧɬɿɜ ɡ 
ɭɪɚɯɭɜɚɧɧɹɦ ɡɦɿɧ ɫɟɪɟɞɨɜɢɳɚ ɮɭɧɤɰɿɨɧɭɜɚɧɧɹ ȼɇɁ, ɜɢɦɨɝ ɳɨɞɨ ɧɚɜɱɚɥɶɧɨɝɨ ɩɪɨɰɟɫɭ ɬɚ 
ɩɨɝɥɹɞɿɜ ɣ ɫɩɪɹɦɨɜɚɧɨɫɬɿ ɳɨɞɨ ɧɚɜɱɚɧɧɹ ɫɟɪɟɞ ɦɨɥɨɞɿ ɪɿɡɧɢɯ ɩɨɤɨɥɿɧɶ.  

ɇɚ ɩɨɱɚɬɨɤ 2019 ɪɨɤɭ ɡɚ ɞɚɧɢɦɢ Ⱦɟɪɠɫɬɚɬɭ ɭɧɿɜɟɪɫɢɬɟɬɿɜ, ɚɤɚɞɟɦɿɣ ɬɚ ɿɧɫɬɢɬɭɬɿɜ ɜ 
ɤɪɚʀɧɿ ɧɚɥɿɱɭєɬɶɫɹ 282, ɤɿɥɶɤɿɫɬɶ ɫɬɭɞɟɧɬɿɜ ɫɬɚɧɨɜɢɬɶ 1,3 ɦɥɧ. ɨɫɿɛ. Ɉɞɧɚɤ, ɡɚ ɨɫɬɚɧɧɿ ɪɨɤɢ 
ɫɩɨɫɬɟɪɿɝɚєɬɶɫɹ ɬɟɧɞɟɧɰɿɹ ɡɦɟɧɲɟɧɧɹ ɤɿɥɶɤɨɫɬɿ ɫɬɭɞɟɧɬɿɜ ɜɢɳɢɯ ɧɚɜɱɚɥɶɧɢɯ ɡɚɤɥɚɞɿɜ Д2Ж.  

ɋɟɪɟɞ ɨɫɧɨɜɧɢɯ ɩɪɢɱɢɧ ɬɚɤɨʀ ɬɟɧɞɟɧɰɿʀ ɡɦɟɧɲɟɧɧɹ ɤɿɥɶɤɨɫɬɿ ɫɬɭɞɟɧɬɿɜ ɜɢɡɧɚɱɚɸɬɶ: 
ɧɚɹɜɧɿɫɬɶ ɪɨɛɨɬɢ ɞɥɹ ɦɨɥɨɞɿ ɬɚ ɦɨɠɥɢɜɿɫɬɶ ʀʀ ɩɪɚɰɟɜɥɚɲɬɭɜɚɧɧɹ ɛɟɡ ɨɫɜɿɬɢ, ɬɪɭɞɧɨɳɿ ɭ 
ɮɿɧɚɧɫɨɜɨɦɭ ɩɥɚɧɿ ɫɬɭɞɟɧɬɿɜ, ɧɚɜɚɧɬɚɠɟɧɧɹ ɿ ɨɛ’єɦ ɧɚɜɱɚɥɶɧɨɝɨ ɦɚɬɟɪɿɚɥɭ, ɨɫɨɛɢɫɬɿ ɬɚ 
ɫɿɦɟɣɧɿ ɩɪɨɛɥɟɦɢ.  Ɂɧɚɱɧɢɣ ɜɩɥɢɜ ɧɚ ɧɚɜɱɚɥɶɧɭ ɚɤɬɢɜɧɿɫɬɶ ɫɬɭɞɟɧɬɿɜ ɧɚɞɚɸɬɶ 
ɦɨɬɢɜɚɰɿɣɧɿ ɮɚɤɬɨɪɢ ɬɚ ɭɦɨɜɢ. Ɍɨɦɭ, ɚɧɚɥɿɡ ɦɨɬɢɜɚɰɿʀ ɫɬɭɞɟɧɬɿɜ, ɜɢɹɜɥɟɧɧɹ ʀɯ ɦɨɬɢɜɿɜ ɬɚ 
ɫɬɢɦɭɥɿɜ ɞɨ ɧɚɜɱɚɧɧɹ, є ɚɤɬɭɚɥɶɧɢɦ ɩɢɬɚɧɧɹɦ ɫɶɨɝɨɞɟɧɧɹ, ɳɨ ɩɨɬɪɟɛɭє ɩɨɞɚɥɶɲɨɝɨ 
ɞɨɫɥɿɞɠɟɧɧɹ.  

Ɇɨɬɢɜɚɰɿɹ ɞɨ ɧɚɜɱɚɧɧɹ є ɞɨɫɢɬɶ ɧɟɩɪɨɫɬɢɦ ɿ ɧɟɨɞɧɨɡɧɚɱɧɢɦ ɩɪɨɰɟɫɨɦ ɡɦɿɧɢ 
ɫɬɚɜɥɟɧɧɹ ɨɫɨɛɢɫɬɨɫɬɿ ɹɤ ɞɨ ɨɤɪɟɦɨɝɨ ɩɪɟɞɦɟɬɭ ɜɢɜɱɟɧɧɹ, ɬɚɤ ɿ ɞɨ ɜɫɶɨɝɨ ɧɚɜɱɚɥɶɧɨɝɨ 
ɩɪɨɰɟɫɭ, ɟɮɟɤɬɢɜɧɢɦ ɫɩɨɫɨɛɨɦ ɩɨɥɿɩɲɟɧɧɹ ɩɪɨɰɟɫɭ ɧɚɜɱɚɧɧɹ. Ʉɨɧɫɬɪɭɸɜɚɧɧɹ ɩɪɨɰɟɫɭ 

ɧɚɜɱɚɧɧɹ ɿ ɡɚɫɜɨєɧɧɹ ɦɚɬɟɪɿɚɥɭ ɧɟɦɨɠɥɢɜɟ ɛɟɡ ɭɪɚɯɭɜɚɧɧɹ ɦɨɬɢɜɿɜ ɬɚ ɫɬɢɦɭɥɿɜ ɫɬɭɞɟɧɬɿɜ. 
Ʉɪɿɦ ɰɶɨɝɨ ɟɮɟɤɬɢɜɧɿɫɬɶ ɧɚɜɱɚɧɧɹ ɡɚɥɟɠɢɬɶ ɜɿɞ ɜɡɚєɦɨɞɿʀ ɮɿɡɿɨɥɨɝɿɱɧɢɯ ɬɚ ɩɫɢɯɿɱɧɢɯ 
ɩɪɨɰɟɫɿɜ, ɳɨ ɜɥɚɫɬɢɜɿ ɤɨɠɧɨɦɭ ɤɨɧɤɪɟɬɧɨɦɭ ɿɧɞɢɜɿɞɨɜɿ. ɋɮɨɪɦɨɜɚɧɿɫɬɶ ɧɚɜɱɚɥɶɧɨ-

ɩɿɡɧɚɜɚɥɶɧɢɯ ɦɨɬɢɜɿɜ ɡɭɦɨɜɥɸє ɜ ɰɿɥɨɦɭ ɟɮɟɤɬɢɜɧɿɫɬɶ ɧɚɜɱɚɥɶɧɨʀ ɞɿɹɥɶɧɨɫɬɿ ɫɬɭɞɟɧɬɿɜ. 
ɋɟɪɟɞ ɦɨɬɢɜɿɜ ɧɚɜɱɚɥɶɧɨʀ ɦɨɬɢɜɚɰɿʀ ɫɬɭɞɟɧɬɿɜ ɜɢɞɿɥɹɸɬɶ ɧɚɫɬɭɩɧɿ. ɒɢɪɨɤɨ-ɫɨɰɿɚɥɶɧɿ 

ɦɨɬɢɜɢ – ɩɪɚɝɧɟɧɧɹ ɩɪɨɹɜɢɬɢ ɫɟɛɟ ɹɤ ɨɫɨɛɢɫɬɿɫɬɶ, ɫɚɦɨɫɬɜɟɪɞɢɬɢɫɹ ɜ ɫɭɫɩɿɥɶɫɬɜɿ, 
ɡɚɬɜɟɪɞɢɬɢ ɫɜɿɣ ɫɨɰɿɚɥɶɧɢɣ ɫɬɚɬɭɫ ɱɟɪɟɡ ɜɱɟɧɧɹ. ɉɪɚɝɦɚɬɢɱɧɿ ɮɨɪɦɭɸɬɶɫɹ ɦɨɬɢɜɚɦɢ ɦɚɬɢ 
ɜ ɦɚɣɛɭɬɧɶɨɦɭ ɛɿɥɶɲ ɜɢɫɨɤɢɣ ɡɚɪɨɛɿɬɨɤ, ɨɬɪɢɦɭɜɚɬɢ ɝɿɞɧɭ ɜɢɧɚɝɨɪɨɞɭ ɡɚ ɫɜɨɸ ɩɪɚɰɸ. 
ɉɪɨɮɟɫɿɣɧɨ-ɰɿɧɧɿɫɧɿ ɭɬɜɨɪɸɸɬɶɫɹ ɦɨɬɢɜɚɦɢ ɭɫɜɿɞɨɦɥɟɧɧɹ ɜɚɠɥɢɜɨɫɬɿ ɬɚ ɩɪɟɫɬɢɠɧɨɫɬɿ 
ɜɢɳɨʀ ɨɫɜɿɬɢ; ɩɟɪɫɩɟɤɬɢɜɧɨɫɬɿ ɨɛɪɚɧɨʀ ɩɪɨɮɟɫɿʀ; ɲɢɪɨɬɨɸ ɦɨɠɥɢɜɨɫɬɟɣ, ɹɤɿ ɞɚє 
ɫɩɟɰɿɚɥɶɧɿɫɬɶ ɞɥɹ ɩɨɞɚɥɶɲɨɝɨ ɩɪɚɰɟɜɥɚɲɬɭɜɚɧɧɹ. ȿɫɬɟɬɢɱɧɿ ɦɨɬɢɜɢ ɜɢɪɚɠɚɸɬɶ 
ɡɚɞɨɜɨɥɟɧɧɹ ɜɿɞ ɧɚɜɱɚɧɧɹ, ɫɬɭɩɿɧɶ ɪɨɡɤɪɢɬɬɹ ɫɜɨʀɯ ɩɪɢɯɨɜɚɧɢɯ ɡɞɿɛɧɨɫɬɟɣ ɿ ɬɚɥɚɧɬɿɜ. 
ɋɬɚɬɭɫɧɨ-ɩɨɡɢɰɿɣɧɿ – ɩɪɚɝɧɟɧɧɹ ɭɬɜɟɪɞɢɬɢɫɹ ɜ ɫɭɫɩɿɥɶɫɬɜɿ ɱɟɪɟɡ ɜɱɟɧɧɹ ɚɛɨ ɝɪɨɦɚɞɫɶɤɭ 
ɞɿɹɥɶɧɿɫɬɶ, ɨɬɪɢɦɚɬɢ ɜɢɡɧɚɧɧɹ ɨɬɨɱɭɸɱɢɯ, ɚɛɨ ɡɚɣɧɹɬɢ ɩɟɜɧɭ ɩɨɫɚɞɭ. Ɇɨɬɢɜɢ ɫɨɰɿɚɥɶɧɨɝɨ 
ɿ ɨɫɨɛɢɫɬɿɫɧɨɝɨ ɩɪɟɫɬɢɠɭ ɡɛɿɝɚɸɬɶɫɹ ɭ ɛɿɥɶɲɨɫɬɿ ɫɬɭɞɟɧɬɿɜ ɡ ɨɩɨɫɟɪɟɞɤɨɜɚɧɢɦ ɦɨɬɢɜɨɦ 
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ɧɚɜɱɚɥɶɧɨʀ ɞɿɹɥɶɧɨɫɬɿ – ɨɬɪɢɦɚɧɧɹɦ ɞɢɩɥɨɦɭ. Ɇɨɬɢɜɢ ɤɨɦɭɧɿɤɚɬɢɜɧɿ є ɩɪɨɹɜɨɦ ɩɨɬɪɟɛɢ 
ɪɨɡɲɢɪɟɧɧɹ ɤɨɥɚ ɫɩɿɥɤɭɜɚɧɧɹ ɫɬɭɞɟɧɬɚ ɡɚ ɞɨɩɨɦɨɝɨɸ ɩɿɞɜɢɳɟɧɧɹ ɫɜɨɝɨ ɿɧɬɟɥɟɤɬɭɚɥɶɧɨɝɨ 
ɪɿɜɧɹ ɿ ɨɬɪɢɦɚɧɧɹ ɧɨɜɢɯ ɡɧɚɣɨɦɫɬɜ ɜ ɩɪɨɰɟɫɿ ɧɚɜɱɚɧɧɹ. Ɍɪɚɞɢɰɿɣɧɨ-ɿɫɬɨɪɢɱɧɿ ɦɨɬɢɜɢ 
ɭɬɜɨɪɸɸɬɶ ɫɬɟɪɟɨɬɢɩɢ, ɹɤɿ ɜɢɧɢɤɥɢ ɜ ɫɭɫɩɿɥɶɫɬɜɿ ɿ ɡɦɿɰɧɢɥɢɫɹ ɡ ɩɥɢɧɨɦ ɱɚɫɭ ɳɨɞɨ 
ɜɚɠɥɢɜɨɫɬɿ ɬɚ ɧɟɨɛɯɿɞɧɨɫɬɿ ɜɢɳɨʀ ɨɫɜɿɬɢ. ɍɬɢɥɿɬɚɪɧɨ-ɩɪɚɤɬɢɱɧɿ ɦɨɬɢɜɢ ɜɢɪɚɠɚɸɬɶ 
ɩɪɚɝɧɟɧɧɹ ɞɨ ɫɚɦɨɨɫɜɿɬɢ ɿ ɜ ɩɨɞɚɥɶɲɨɦɭ ɡɚɫɬɨɫɭɜɚɧɧɹ ɨɬɪɢɦɚɧɢɯ ɡɧɚɧɶ ɭ ɜɢɝɥɹɞɿ ɧɚɜɢɤɿɜ. 
ɇɟɭɫɜɿɞɨɦɥɟɧɿ ɦɨɬɢɜɢ – ɨɬɪɢɦɚɧɧɹ ɨɫɜɿɬɢ ɧɟ ɡɚ ɜɥɚɫɧɢɦ ɛɚɠɚɧɧɹɦ, ɚ ɩɿɞ ɫɬɨɪɨɧɧɿɦ 
ɜɩɥɢɜɨɦ, ɧɚɩɪɢɤɥɚɞ ɛɚɬɶɤɿɜ, ɹɤɿ ɨɛɭɦɨɜɥɟɧɿ ɧɟɪɨɡɭɦɿɧɧɹɦ ɫɟɧɫɭ ɨɞɟɪɠɭɜɚɧɨʀ ɿɧɮɨɪɦɚɰɿʀ 
ɬɚ ɜɿɞɫɭɬɧɿɫɬɸ ɿɧɬɟɪɟɫɭ ɞɨ ɩɿɡɧɚɜɚɥɶɧɨɝɨ ɩɪɨɰɟɫɭ Д3Ж. 

əɤɳɨ ɪɨɡɝɥɹɞɚɬɢ ɫɢɫɬɟɦɭ ɧɚɜɱɚɧɧɹ ɹɤ ɫɭɤɭɩɧɿɫɬɶ ɜɡɚєɦɨɩɨɜ'ɹɡɚɧɢɯ ɟɥɟɦɟɧɬɿɜ, 
ɩɪɢɡɧɚɱɟɧɭ ɞɥɹ ɜɢɤɨɧɚɧɧɹ ɩɟɜɧɢɯ ɮɭɧɤɰɿɣ, ɬɨ ʀʀ ɟɥɟɦɟɧɬɚɦɢ ɦɨɠɧɚ ɜɜɚɠɚɬɢ ɫɭɛ'єɤɬɿɜ 
ɧɚɜɱɚɥɶɧɨʀ ɞɿɹɥɶɧɨɫɬɿ – ɩɟɞɚɝɨɝɿɜ, ɫɬɭɞɟɧɬɿɜ, ɿɧɮɪɚɫɬɪɭɤɬɭɪɭ ɧɚɜɱɚɥɶɧɨɝɨ ɡɚɤɥɚɞɭ, ɚ ɜ 
ɹɤɨɫɬɿ ɨɛ'єɤɬɿɜ ɪɨɡɝɥɹɞɚɬɢ ɜɢɫɨɤɨɨɫɜɿɱɟɧɢɯ ɜɢɩɭɫɤɧɢɤɿɜ. ɓɨɛ ɫɢɫɬɟɦɚ ɛɭɥɚ 
ɩɪɚɰɟɡɞɚɬɧɨɸ, ɜɫɿ ʀʀ ɟɥɟɦɟɧɬɢ ɩɨɜɢɧɧɿ ɡɥɚɝɨɞɠɟɧɨ ɬɚ ɪɟɡɭɥɶɬɚɬɢɜɧɨ ɩɪɚɰɸɜɚɬɢ ɿ 
ɜɡɚєɦɨɩɨɜ'ɹɡɚɧɨ ɞɿɹɬɢ ɞɥɹ ɞɨɫɹɝɧɟɧɧɹ ɦɟɬɢ. ȼɢɯɨɞɹɱɢ ɡ ɰɶɨɝɨ, ɫɬɢɦɭɥɸɜɚɧɧɹ ɫɬɭɞɟɧɬɿɜ ɞɨ 
ɧɚɜɱɚɥɶɧɨʀ ɞɿɹɥɶɧɨɫɬɿ – ɰɟ ɫɭɤɭɩɧɿɫɬɶ ɦɟɬɨɞɿɜ, ɡɚɫɨɛɿɜ, ɳɨ ɡɚɫɬɨɫɨɜɭɸɬɶɫɹ ɤɟɪɿɜɧɢɰɬɜɨɦ ɿ 
ɜɢɤɥɚɞɚɱɚɦɢ ɜɢɳɨɝɨ ɧɚɜɱɚɥɶɧɨɝɨ ɡɚɤɥɚɞɭ ɜ ɧɚɩɪɹɦɿ ɫɬɜɨɪɟɧɧɹ ɧɟɨɛɯɿɞɧɨɝɨ 
ɦɨɬɢɜɚɰɿɣɧɨɝɨ ɫɟɪɟɞɨɜɢɳɚ ɞɥɹ ɡɚɛɟɡɩɟɱɟɧɧɹ ɩɪɨɰɟɫɭ ɧɚɜɱɚɧɧɹ. 

ɋɬɢɦɭɥɢ ɪɨɡɞɿɥɹɸɬɶ ɧɚ ɤɿɥɶɤɚ ɜɢɞɿɜ: 1) ɫɬɢɦɭɥɢ ɨɰɿɧɸɜɚɧɧɹ ɧɚ ɨɫɧɨɜɿ ɪɟɮɥɟɤɫɿʀ 
ɫɬɭɞɟɧɬɚɦɢ ɫɜɨʀɯ ɞɿɣ; 2) ɫɬɢɦɭɥɢ ɟɦɨɰɿɣɧɨɝɨ ɧɚɫɬɪɨɸ ɧɚ ɫɩɪɢɣɧɹɬɬɹ ɧɚɜɱɚɥɶɧɨʀ 
ɿɧɮɨɪɦɚɰɿʀ ɬɚ ɫɩɿɜɪɨɛɿɬɧɢɰɬɜɚ; 3) ɫɬɢɦɭɥɢ ɩɪɨɛɥɟɦɧɨɝɨ ɧɚɜɱɚɧɧɹ ɿ ɚɤɬɢɜɿɡɚɰɿʀ ɧɚɜɱɚɥɶɧɨʀ 
ɞɿɹɥɶɧɨɫɬɿ; 4) ɫɬɢɦɭɥɢ ɩɪɨɹɜɭ ɬɜɨɪɱɨɫɬɿ ɜ ɯɨɞɿ ɜɢɤɨɧɭɜɚɧɨʀ ɞɿɹɥɶɧɨɫɬɿ. 

ɇɚɣɱɚɫɬɿɲɟ ɩɪɢɣɧɹɬɨ ɪɨɡɪɿɡɧɹɬɢ ɫɬɢɦɭɥɢ ɡɚ ɫɩɪɹɦɨɜɚɧɿɫɬɸ ɞɿʀ ɧɚ ɬɚɤɿ ɜɢɞɢ: 
ɩɨɡɢɬɢɜɧɨɝɨ ɩɿɞɤɪɿɩɥɟɧɧɹ: ɫɯɜɚɥɟɧɧɹ, ɩɨɡɢɬɢɜɧɿ ɜɿɞɦɿɬɤɢ (ɛɚɥɢ, ɩɨɤɚɡɧɢɤɢ ɬɟɫɬɿɜ), 
ɦɚɬɟɪɿɚɥɶɧɿ ɜɢɧɚɝɨɪɨɞɢ (ɫɬɢɩɟɧɞɿɹ, ɩɪɢɡɢ, ɬɨɳɨ); ɧɟɝɚɬɢɜɧɨɝɨ ɩɿɞɤɪɿɩɥɟɧɧɹ: ɜɟɪɛɚɥɶɧɟ 
ɩɨɤɚɪɚɧɧɹ (ɡɚɫɭɞɠɟɧɧɹ, ɡɚɭɜɚɠɟɧɧɹ ɿ ɬ.ɩ.), ɧɟɝɚɬɢɜɧɚ ɨɰɿɧɤɚ, ɦɚɬɟɪɿɚɥɶɧɿ ɫɚɧɤɰɿʀ 
(ɩɨɡɛɚɜɥɟɧɧɹ ɫɬɢɩɟɧɞɿʀ), ɫɨɰɿɚɥɶɧɚ ɿɡɨɥɹɰɿɹ (ɡɧɟɜɚɝɚ, ɿɝɧɨɪɭɜɚɧɧɹ), ɩɨɝɪɨɡɢ ɭ ɜɢɩɚɞɤɭ 
ɧɟɡɞɿɣɫɧɟɧɧɹ ɞɿɹɥɶɧɨɫɬɿ ɚɛɨ ʀʀ ɧɟɞɨɫɬɚɬɧɶɨʀ ɹɤɨɫɬɿ Д4Ж. 

əɤ ɛɚɱɢɦɨ, ɫɟɪɟɞ ɚɜɬɨɪɿɜ ɿɫɧɭɸɬɶ ɪɿɡɧɿ ɩɨɝɥɹɞɢ ɳɨɞɨ ɜɢɡɧɚɱɟɧɧɹ ɫɤɥɚɞɭ ɬɚ 
ɤɥɚɫɢɮɿɤɚɰɿʀ ɦɨɬɢɜɿɜ ɬɚ ɫɬɢɦɭɥɿɜ, ɩɪɨɬɟ ɤɨɠɧɢɣ ɡ ɧɢɯ ɞɨɩɨɜɧɸє ɨɞɢɧ ɨɞɧɨɝɨ.   ȼɢɹɜɥɟɧɧɹ 
ɬɚ ɚɧɚɥɿɡ ɦɨɠɥɢɜɨɫɬɟɣ ɜɩɥɢɜɭ ɧɚ ɦɨɬɢɜɢ ɬɚ ɫɬɢɦɭɥɢ ɫɬɭɞɟɧɬɿɜ є ɜɚɠɥɢɜɢɦ ɟɬɚɩɨɦ 
ɮɨɪɦɭɜɚɧɧɹ ɫɭɱɚɫɧɢɯ ɦɨɠɥɢɜɨɫɬɟɣ ɩɿɞɜɢɳɟɧɧɹ ɦɨɬɢɜɚɰɿʀ ɫɬɭɞɟɧɬɿɜ ɞɨ ɧɚɜɱɚɧɧɹ ɭ 
ɜɢɳɨɦɭ ɧɚɜɱɚɥɶɧɨɦɭ ɡɚɤɥɚɞɿ. Ɋɟɡɭɥɶɬɚɬɢ ɩɪɨɜɟɞɟɧɨɝɨ ɚɧɚɥɿɡɭ ɞɨɡɜɨɥɹɬɶ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ 
ɡɚɯɨɞɢ ɦɨɬɢɜɭɜɚɧɧɹ ɭ ɧɚɩɪɹɦɿ ɡɚɛɟɡɩɟɱɟɧɧɹ ɩɨɤɪɚɳɟɧɧɹ ɫɩɿɜɩɪɚɰɿ ɜɢɤɥɚɞɚɱɿɜ ɿ ɫɬɭɞɟɧɬɿɜ 
ɜ ɜ ɰɿɥɹɯ ɚɤɬɢɜɿɡɚɰɿʀ ɫɬɭɞɟɧɬɿɜ ɞɨ ɧɚɜɱɚɧɧɹ ɬɚ ɡɚɛɟɡɩɟɱɟɧɧɹ ɪɟɡɭɥɶɬɚɬɢɜɧɨɫɬɿ ɬɚ ɹɤɨɫɬɿ 
ɧɚɜɱɚɥɶɧɨɝɨ ɩɪɨɰɟɫɭ. 
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ɩɨɤɪɚɳɟɧɧɹ ɹɤɨɫɬɿ ɩɿɞɝɨɬɨɜɤɢ ɩɟɪɫɨɧɚɥɭ ɨɪɝɚɧɿɡɚɰɿʀ/ Ɇ.Ɇ. Ȼɭɱɧєɜ, Ɍ.ȼ. Ⱥɧɭɱɤɿɧɚ// ȼɿɫɧɢɤ 
ɇɚɰɿɨɧɚɥɶɧɨɝɨ ɬɟɯɧɿɱɧɨɝɨ ɭɧɿɜɟɪɫɢɬɟɬɭ "ɏɚɪɤɿɜɫɶɤɢɣ ɩɨɥɿɬɟɯɧɿɱɧɢɣ ɿɧɫɬɢɬɭɬ" (ɟɤɨɧɨɦɿɱɧɿ 
ɧɚɭɤɢ). – ɏɚɪɤɿɜ: ɇɌɍ "ɏɉȱ" . – 2019. –№ 23. – ɋ. 28-32 

2.Ɏɨɪɦɢ ɞɟɪɠɚɜɧɢɯ ɫɬɚɬɢɫɬɢɱɧɢɯ ɫɩɨɫɬɟɪɟɠɟɧɶ ɬɚ ɮɿɧɚɧɫɨɜɨʀ ɡɜɿɬɧɨɫɬɿ  // Ⱦɟɪɠɚɜɧɚ 
ɫɥɭɠɛɚ ɫɬɚɬɢɫɬɢɤɢ ɍɤɪɚʀɧɢ. – 2019. – Дȿɥɟɤɬɪɨɧɧɢɣ ɪɟɫɭɪɫЖ Ɋɟɠɢɦ ɞɨɫɬɭɩɭ ɞɨ ɪɟɫɭɪɫɭ: 
http://www.ukrstat.gov.ua. 

3. Ɂɚɧɸɤ ɋ. ɋ. ɉɫɢɯɨɥɨɝɿɹ ɦɨɬɢɜɚɰɿʀ: ɧɚɜɱ. ɩɨɫɿɛ./ ɋ. ɋ. Ɂɚɧɸɤ.– Ʉ. : Ʌɢɛɿɞɶ,2002. –304 ɫ. 
3.  Ɍɤɚɱɟɧɤɨ ɇ.ɗ. Ɉɫɨɛɟɧɧɨɫɬɢ ɮɨɪɦɢɪɨɜɚɧɢɹ ɦɨɬɢɜɚɰɢɨɧɧɨɣ ɫɮɟɪɵ ɭɱɟɛɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ 
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ɈɋɈȻɅɂȼɈɋɌȱ ɆɈɌɂȼȺɐȱȲ ȾɈ ɁȺɇəɌɌə ɉȱȾɉɊɂЄɆɇɂɐɖɄɈɘ 

ȾȱəɅɖɇȱɋɌɘ ɀȱɇɈɄ  
Ƚɨɪɨɛɢɧɫɶɤɚ ȱ., ɫɬɭɞɟɧɬɤɚ ɝɪɭɩɢ Ɇȿɇ-16ɞ, 

ɧɚɭɤ.ɤɟɪɿɜɧɢɤ, Ɍɤɚɱɟɧɤɨ ɇ.ȿ., ɤ.ɟ.ɧ., ɞɨɰɟɧɬ 

ɋɯɿɞɧɨɭɤɪɚʀɧɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɿɦɟɧɿ ȼ.Ⱦɚɥɹ 

ȼɚɠɥɢɜɚ ɪɨɥɶ ɜ ɫɭɱɚɫɧɢɯ ɟɤɨɧɨɦɿɱɧɢɯ ɭɦɨɜɚɯ ɧɚɥɟɠɢɬɶ ɦɚɥɨɦɭ ɩɿɞɩɪɢєɦɧɢɰɬɜɭ. 
ɉɿɞɩɪɢєɦɧɢɰɶɤɚ ɞɿɹɥɶɧɿɫɬɶ є ɛɿɥɶɲ ɦɨɛɿɥɶɧɨɸ, ɨɪɿєɧɬɨɜɚɧɨɸ ɧɚ ɤɥɿєɧɬɿɜ, ɨɪɝɚɧɿɡɚɰɿɹ 
ɞɿɹɥɶɧɨɫɬɿ ɹɤɨʀ ɬɚ ɩɨɞɚɥɶɲɟ ɮɭɧɤɰɿɨɧɭɜɚɧɧɹ ɧɟ ɩɨɬɪɟɛɭє ɜɟɥɢɤɢɯ ɜɢɬɪɚɬ ɬɚ ɡɭɫɢɥɶ, 
ɹɤɳɨ ɩɨɪɿɜɧɸɜɚɬɢ ɡ ɜɟɥɢɤɢɦ ɬɚ ɧɚɜɿɬɶ ɫɟɪɟɞɧɿɦ ɛɿɡɧɟɫɨɦ.  Ⱦɥɹ ɛɚɝɚɬɶɨɯ ɥɸɞɟɣ 
ɩɿɞɩɪɢєɦɧɢɰɶɤɚ  ɞɿɹɥɶɧɿɫɬɶ ɫɬɚɥɚ ɦɨɠɥɢɜɿɫɬɸ ɪɨɡɤɪɢɬɢ ɫɜɨʀ ɡɞɿɛɧɨɫɬɿ, ɡɚɞɨɜɨɥɶɧɢɬɢ 
ɩɨɬɪɟɛɢ, ɨɬɪɢɦɚɬɢ ɧɟɡɚɥɟɠɧɿɫɬɶ ɬɚ ɫɚɦɨɫɬɿɣɧɿɫɬɶ, ɡɚɛɟɡɩɟɱɢɬɢ ɫɟɛɟ ɬɚ ɫɜɨʀ ɫɿɦ’ʀ 
ɧɟɨɛɯɿɞɧɢɦɢ ɤɨɲɬɚɦɢ ɞɥɹ ɠɢɬɬɹ. 

Ɍɪɚɞɢɰɿɣɧɨɝɨ, ɩɿɞ ɜɩɥɢɜɨɦ ɫɨɰɿɚɥɶɧɢɯ ɫɬɟɪɟɨɬɢɩɿɜ ɫɮɨɪɦɭɜɚɥɢɫɹ ɩɨɝɥɹɞɢ ɳɨ 
ɛɿɥɶɲ ɫɩɪɨɦɨɠɧɢɦɢ ɞɨ ɤɟɪɿɜɧɨʀ ɪɨɛɨɬɢ ɫɯɢɥɶɧɿ ɱɨɥɨɜɿɤɢ. ɋɬɨɫɨɜɧɨ ɩɿɞɩɪɢєɦɧɢɰɶɤɨʀ 
ɞɿɹɥɶɧɨɫɬɿ, ɹɤɚ ɫɯɨɠɚ ɡ ɭɩɪɚɜɥɿɧɫɶɤɨɸ ɞɿɹɥɶɧɿɫɬɸ ɩɨ ɛɚɝɚɬɶɨɯ ɚɫɩɟɤɬɚɯ, ɬɚɤɨɠ ɿɫɧɭɸɬɶ 
ɩɟɜɧɿ ɫɬɟɪɟɨɬɢɩɢ ɜɿɞɩɨɜɿɞɧɨ ɞɨ ɹɤɢɯ ɜɜɚɠɚɸɬɶɫɹ ɛɿɥɶɲ ɫɯɢɥɶɧɢɦɢ ɞɨ ɩɿɞɩɪɢєɦɧɢɰɬɜɚ 
ɬɚɤɨɠ ɱɨɥɨɜɿɤɢ. ɉɪɨɬɟ, ɧɚɫɩɪɚɜɞɿ ɫɬɚɧ ɪɟɱɟɣ ɞɟɳɨ ɿɧɚɤɲɢɣ. Ɍɚɤ, ɜ ɪɟɡɭɥɶɬɚɬɿ 
ɝɥɨɛɚɥɶɧɢɯ ɩɪɨɰɟɫɿɜ ɟɜɨɥɸɰɿʀ ɜ ɫɭɫɩɿɥɶɫɬɜɿ ɩɨɫɢɥɢɥɚɫɶ ɜɚɠɥɢɜɿɫɬɶ ɝɟɧɞɟɪɧɨɝɨ 
ɩɢɬɚɧɧɹ, ɪɨɡɩɨɱɚɥɚɫɹ ɡɦɿɧɚ ɪɨɥɶɨɜɢɯ ɫɬɟɪɟɨɬɢɩɿɜ, ɪɟɚɥɶɧɿ ɦɨɠɥɢɜɨɫɬɿ ɬɚ ɪɨɥɿ 
ɱɨɥɨɜɿɤɿɜ ɬɚ ɠɿɧɨɤ ɬɚɤɨɠ ɡɦɿɧɸɜɚɥɢɫɹ ɳɨɞɨ ʀɯ ɦɨɠɥɢɜɨɫɬɟɣ ɹɤ ɜ ɭɩɪɚɜɥɿɧɫɶɤɿɣ ɫɮɟɪɿ, 
ɬɚɤ ɿ ɜ ɩɿɞɩɪɢєɦɧɢɰɬɜɿ.  

Ɂɚɝɚɥɶɧɟ ɫɩɿɜɜɿɞɧɨɲɟɧɧɹ ɱɨɥɨɜɿɤɿɜ ɬɚ ɠɿɧɨɤ ɫɟɪɟɞ ɤɟɪɿɜɧɢɤɿɜ ɨɪɝɚɧɿɡɚɰɿɣ ɬɚ 
ɩɿɞɩɪɢєɦɰɿɜ  ɫɤɥɚɞɚє  60% ɞɨ 40%. ɉɪɢɜɚɬɧɟ ɩɿɞɩɪɢєɦɧɢɰɬɜɨ ɜ ɍɤɪɚʀɧɿ є ɧɚɛɥɢɠɟɧɢɦ 
ɞɨ ґɟɧɞɟɪɧɨɝɨ ɛɚɥɚɧɫɭ (46% ɠɿɧɨɤ ɫɟɪɟɞ ɎɈɉ), ɜɨɞɧɨɱɚɫ ɠɿɧɤɢ ɧɚɛɚɝɚɬɨ ɪɿɞɲɟ є 
ɤɟɪɿɜɧɢɤɚɦɢ ɩɿɞɩɪɢєɦɫɬɜ ɱɢ ɨɪɝɚɧɿɡɚɰɿɣ (ɡɨɤɪɟɦɚ ɭɪɹɞɨɜɢɯ ɬɚ ɪɿɡɧɢɯ ɧɟɭɪɹɞɨɜɢɯ 
ɨɪɝɚɧɿɡɚɰɿɣ)Д1Ж.  

ωɥɿɞ ɡɚɭɜɚɠɢɬɢ ɳɨ ɫɬɚɧɨɦ ɧɚ 1 ɝɪɭɞɧɹ 2019 ɪɨɤɭ ɜ ɍɤɪɚʀɧɿ ɩɪɨɠɢɜɚɥɨ 20,009 ɦɥɧ 
ɠɿɧɨɤ ɬɚ 17, 28 ɦɥɧ ɱɨɥɨɜɿɤɿɜ, ɳɨ ɧɚ 2,7 ɦɥɧ ɛɿɥɶɲɟ Д2Ж. Ɉɫɤɿɥɶɤɢ ɠɿɧɤɢ ɫɬɚɧɨɜɥɹɬɶ 
ɛɿɥɶɲɭ ɱɚɫɬɢɧɭ ɧɚɫɟɥɟɧɧɹ ɜ ɍɤɪɚʀɧɿ, ɬɨ ʀɯ ɫɚɦɨɪɟɚɥɿɡɚɰɿɹ ɜ ɫɮɟɪɿ ɩɿɞɩɪɢєɦɧɢɰɬɜɚ, 
ɛɟɡɭɦɨɜɧɨ, ɫɭɬɬєɜɨ ɜɩɥɢɜɚє ɧɚ ɪɨɡɜɢɬɨɤ ɟɤɨɧɨɦɿɤɢ ɤɪɚʀɧɢ. ȼ ɦɟɠɚɯ ɞɚɧɨɝɨ 
ɞɨɫɥɿɞɠɟɧɧɹ ɩɪɟɞɫɬɚɜɥɹєɬɶɫɹ ɞɨɰɿɥɶɧɢɦ ɪɨɡɝɥɹɧɭɬɢ ɨɫɨɛɥɢɜɨɫɬɿ ɦɨɬɢɜɚɰɿʀ ɠɿɧɨɤ ɳɨɞɨ 
ɩɿɞɩɪɢєɦɧɢɰɶɤɨʀ ɞɿɹɥɶɧɨɫɬɿ,  ɜɢɡɧɚɱɢɬɢ ɬɚ ɫɮɨɪɦɭɥɸɜɚɬɢ ɦɨɬɢɜɢ ɠɿɧɨɤ ɞɨ ɩɨɱɚɬɤɭ 
ɫɚɦɨɫɬɿɣɧɨʀ ɩɿɞɩɪɢєɦɧɢɰɶɤɨʀ ɞɿɹɥɶɧɨɫɬɿ, ɚɞɠɟ ɪɨɡɭɦɿɧɧɹ ɰɶɨɝɨ ɞɨɡɜɨɥɢɬɶ ɡɧɚɯɨɞɢɬɢ 
ɦɨɠɥɢɜɨɫɬɿ ɜɩɥɢɜɭ ɬɚ ɚɤɬɢɜɿɡɭɜɚɬɢ ɠɿɧɨɤ ɜ ɞɚɧɨɦɭ ɧɚɩɪɹɦɿ.  

ɋɥɿɞ ɡɚɭɜɚɠɢɬɢ ɳɨ ɞɨ ɫɨɰɿɚɥɶɧɢɯ ɨɛɦɟɠɟɧɶ, ɹɤɿ ɫɬɪɢɦɭɸɬɶ ɠɿɧɨɤ ɜɿɞ 
ɩɿɞɩɪɢєɦɧɢɰɬɜɚ ɧɚɥɟɠɚɬɶ: ɞɢɫɤɪɢɦɿɧɚɰɿɹ ɩɪɢ ɩɪɢɣɨɦɿ/ɡɜɿɥɶɧɟɧɧɿ/ɨɩɥɚɬɿ ɩɪɚɰɿ; 
ɫɨɰɿɚɥɶɧɿ ɫɬɟɪɟɨɬɢɩɢ ɩɪɨ ɪɨɥɶɨɜɿ ɮɭɧɤɰɿʀ ɠɿɧɤɢ ɜ ɫɮɟɪɿ ɩɪɚɰɿ; ɮɨɪɦɢ ɫɨɰɿɚɥɶɧɨɝɨ 
ɡɚɯɢɫɬɭ, ɹɤɿ ɦɚɸɬɶ ɨɛɦɟɠɭɜɚɥɶɧɢɣ ɯɚɪɚɤɬɟɪ.  

ɀɿɧɤɢ, ɳɨ ɩɪɟɞɫɬɚɜɥɹɸɬɶ ɦɚɥɢɣ ɛɿɡɧɟɫ, ɡɚɣɦɚɸɱɢɫɶ ɩɿɞɩɪɢєɦɧɢɰɬɜɨɦ, ɧɚɣɱɚɫɬɿɲɟ 
ɨɛɢɪɚɸɬɶ ɬɚɤɢɣ ɫɭɛ’єɤɬ ɟɤɨɧɨɦɿɱɧɨʀ ɞɿɹɥɶɧɨɫɬɿ ɹɤ ɮɿɡɢɱɧɚ ɨɫɨɛɚ-ɩɿɞɩɪɢєɦɟɰɶ (46% ɜɿɞ 
ɭɫɿɯ ɎɈɉ ɜ ɍɤɪɚʀɧɿ). ȼ ɹɤɨɫɬɿ ɫɮɟɪɢ ɝɨɫɩɨɞɚɪɸɜɚɧɧɹ ɞɥɹ ɫɜɨɝɨ ɦɚɣɛɭɬɧɶɨɝɨ ɛɿɡɧɟɫɭ 
ɠɿɧɤɢ ɨɛɢɪɚɸɬɶ ɬɿ ɫɮɟɪɢ, ɞɟ ɜɨɧɢ ɦɚɸɬɶ ɞɨɫɜɿɞ ɪɨɛɨɬɢ ɧɚɣɦɚɧɢɦ ɩɪɚɰɿɜɧɢɤɨɦ ɚɛɨ 
ɜɢɞɢ ɞɿɹɥɶɧɨɫɬɿ ɜ ɹɤɿ ɜɨɧɢ ɡɞɚɬɧɿ ɪɨɡɜɢɜɚɬɢ ɫɟɛɟ, ɡɨɤɪɟɦɚ,  ɛɿɥɶɲɨɸ ɦɿɪɨɸ ɰɟ ɫɮɟɪɚ 
ɩɨɫɥɭɝ , ɚ ɫɚɦɟ: ɪɨɡɞɪɿɛɧɚ ɬɨɪɝɿɜɥɹ ɨɞɹɝɨɦ, ɯɚɪɱɨɜɢɦɢ ɩɪɨɞɭɤɬɚɦɢ, ɧɚɩɨɹɦɢ, 
ɬɸɬɸɧɨɜɢɦɢ ɜɢɪɨɛɚɦɢ ɡ ɥɨɬɤɿɜ, ɧɚ ɪɢɧɤɚɯ ɬɚ ɭ ɫɩɟɰɿɚɥɿɡɨɜɚɧɢɯ ɦɚɝɚɡɢɧɚɯ, ɩɪɨɞɚɠ 
ɜɢɪɨɛɿɜ ɜɥɚɫɧɨɝɨ ɜɢɪɨɛɧɢɰɬɜɚ, – hand made, ɤɨɧɫɭɥɶɬɭɜɚɧɧɹ ɬɚ ɫɮɟɪɚ ɨɫɜɿɬɢ. 
Ⱦɨɫɬɚɬɧɶɨ ɱɚɫɬɨ ɠɿɧɤɢ ɨɛɢɪɚɸɬɶ ɬɚɤɿ ɜɢɞɢ ɩɿɞɩɪɢєɦɧɢɰɶɤɨʀ ɞɿɹɥɶɧɨɫɬɿ ɹɤɢɦɢ 
ɤɨɪɢɫɬɭɸɬɶɫɹ ɫɚɦɿ ɜ ɫɜɨєɦɭ ɩɨɛɭɬɨɜɨɦɭ ɠɢɬɬɿ ɚɛɨ ɹɤɿ ɜɿɞɨɛɪɚɠɚɸɬɶ ʀɯ ɤɨɥɨ ɿɧɬɟɪɟɫɿɜ, 
ɧɚɩɪɢɤɥɚɞ ɰɟ: ɫɮɟɪɚ ɤɪɚɫɢ (ɫɚɥɨɧɢ ɤɪɚɫɢ ɬɚ ɛ’ɸɬɿ ɩɨɫɥɭɝɢ); ɫɿɥɶɫɶɤɟ ɝɨɫɩɨɞɚɪɫɬɜɨ 
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(ɪɨɫɥɢɧɧɢɰɬɜɨ, ɬɜɚɪɢɧɧɢɰɬɜɨ, ɛɞɠɿɥɶɧɢɰɬɜɨ); ɪɨɡɞɪɿɛɧɚ ɬɨɪɝɿɜɥɹ (ɠɿɧɨɱɢɣ ɬɚ ɞɢɬɹɱɢɣ 
ɨɞɹɝ); ɤɭɥɿɧɚɪɿɹ, ɲɢɬɬɹ ɬɚ ɦɿɥɤɢɣ ɪɟɦɨɧɬ ɨɞɹɝɭ. 

ɋɟɪɟɞ ɦɨɬɢɜɿɜ ɞɥɹ ɩɨɱɚɬɤɭ ɜɥɚɫɧɨɝɨ ɛɿɡɧɟɫɭ ɭ ɠɿɧɨɤ ɜɢɡɧɚɱɚɸɬɶ ɬɚɤɿ: ɫɬɪɚɯ 
ɜɬɪɚɬɢɬɢ ɪɨɛɨɬɭ ɩɪɢ ɨɛɦɟɠɟɧɨɦɭ ɜɢɛɨɪɿ; ɜɿɞɱɭɬɬɹ ɧɟɡɚɥɟɠɧɨɫɬɿ ɬɚ ɜɦɿɧɧɹ ɩɥɚɧɭɜɚɬɢ 
ɫɜɨє ɠɢɬɬɹ, ɜɫɬɚɧɨɜɥɸɜɚɬɢ ɰɿɥɿ; ɡɦɨɝɚ ɜɩɪɨɜɚɞɠɭɜɚɬɢ ɫɜɨʀ ɜɦɿɧɧɹ ɧɚ ɩɪɚɤɬɢɰɿ; 
ɞɨɞɚɬɤɨɜɚ ɦɨɠɥɢɜɿɫɬɶ ɡɚɪɨɛɥɹɬɢ ɝɪɨɲɿ; ɜɿɞɱɭɬɬɹ ɜɥɚɫɧɨʀ ɜɚɠɥɢɜɨɫɬɿ, ɛɚɠɚɧɧɹ 
ɩɨɱɭɜɚɬɢ ɫɟɛɟ ɛɿɥɶɲ ɧɟɡɚɥɟɠɧɨɸ; ɩɨɤɪɚɳɢɬɢ ɮɿɧɚɧɫɨɜɟ ɫɬɚɧɨɜɢɳɟ ɫɜɨєʀ ɫɿɦ’ʀ; 
ɦɨɠɥɢɜɿɫɬɶ ɫɚɦɨɪɟɚɥɿɡɭɜɚɬɢɫɹ ɡɚ ɫɜɨʀɦɢ ɿɧɬɟɪɟɫɚɦ ɬɚ ɫɯɢɥɶɧɨɫɬɹɦɢ.

əɤɳɨ ɪɨɡɝɥɹɞɚɬɢ ɿєɪɚɪɯɿɸ ɦɨɬɢɜɿɜ ɠɿɧɤɢ ɞɨ ɜɿɞɤɪɢɬɬɹ ɜɥɚɫɧɨɝɨ ɛɿɡɧɟɫɭ, ɬɨ ɜɨɧɢ 
ɛɭɞɭɬɶ ɪɨɡɬɚɲɨɜɭɜɚɬɢɫɹ ɬɚɤ (ɡɚ ɫɩɚɞɚɧɧɹɦ): ɫɚɦɨɪɟɚɥɿɡɚɰɿɹ, ɿɧɬɟɪɟɫ, ɦɚɬɟɪɿɚɥɶɧɚ 
ɫɤɥɚɞɨɜɚ; ɬɭɪɛɨɬɚ ɩɪɨ ɪɿɞɧɢɯ; ɩɪɨɮɟɫɿɣɧɟ ɡɪɨɫɬɚɧɧɹ; ɫɚɦɨɫɬɜɟɪɞɠɟɧɧɹ. Ɍɚɤ ɫɯɢɥɶɧɢɦɢ 
ɞɨ ɫɚɦɨɪɟɚɥɿɡɚɰɿʀ ɭ ɩɿɞɩɪɢєɦɧɢɰɬɜɿ ɜɢɹɜɢɥɨɫɹ 40% ɠɿɧɨɤ;  ɿɧɬɟɪɟɫ ɞɨ ɩɟɜɧɨɝɨ ɜɢɞɭ 
ɩɿɞɩɪɢєɦɧɢɰɬɜɚ ɞɨɦɿɧɭє ɭ 35%; ɞɥɹ 30% ɩɪɟɤɪɚɫɧɨʀ ɩɨɥɨɜɢɧɢ ɧɚɣɜɚɠɥɢɜɿɲɭ ɪɨɥɶ 
ɜɿɞɿɝɪɚɸɬɶ ɦɨɬɢɜɢ ɫɩɪɹɦɨɜɚɧɿ ɧɚ  ɦɚɬɟɪɿɚɥɶɧɭ ɧɚɞɿɣɧɿɫɬɶ ɬɚ ɝɪɨɲɿ; 25% ɠɿɧɨɤ 
ɡɚɣɦɚɸɬɶɫɹ ɩɿɞɩɪɢєɦɧɢɰɬɜɨɦ  ɬɨɦɭ ɳɨ ɜɚɠɥɢɜɨɸ ɞɥɹ ɧɢɯ є ɬɭɪɛɨɬɚ ɩɪɨ ɬɢɯ, ɯɬɨ 
ɩɨɪɭɱ; ɥɢɲɟ 20% ɠɿɧɨɤ ɦɚɸɬɶ ɦɨɠɥɢɜɿɫɬɶ ɨɬɪɢɦɚɬɢ ɩɪɨɮɟɫɿɣɧɟ ɡɪɨɫɬɚɧɧɹ ɭ 
ɩɿɞɩɪɢєɦɧɢɰɬɜɿ. ȼɟɥɶɦɢ ɫɤɪɨɦɧɭ ɩɨɡɢɰɿɸ ɜ ɫɢɫɬɟɦɿ ɦɨɬɢɜɿɜ ɠɿɧɨɤ-ɩɿɞɩɪɢєɦɰɿɜ ɡɚɣɦɚє 
ɦɨɬɢɜ ɫɚɦɨɫɬɜɟɪɞɠɟɧɧɹ, ɳɨ ɜɿɞɪɿɡɧɹє ɠɿɧɨɱɭ ɦɨɬɢɜɚɰɿɸ ɜɿɞ ɱɨɥɨɜɿɱɨʀ. Ɇɚɬɟɪɿɚɥɶɧɢɣ 
ɿɧɬɟɪɟɫ ɡɚɜɠɞɢ ɡɦɚɝɚєɬɶɫɹ ɡ ɨɫɨɛɢɫɬɿɫɧɢɦɢ ɦɨɬɢɜɚɦɢ ɿ ɹɤɳɨ ɩɟɪɟɦɚɝɚє, ɬɨ, ɹɤ ɩɪɚɜɢɥɨ, 
ɜ ɪɚɡɿ ɡɚɝɨɫɬɪɟɧɧɹ ɫɬɪɚɯɭ ɡɚ ɮɿɧɚɧɫɨɜɟ ɛɥɚɝɨɩɨɥɭɱɱɹ ɬɢɯ, ɯɬɨ ɡɧɚɯɨɞɢɬɶɫɹ ɩɨɪɭɱ. 
Ⱦɨɫɥɿɞɠɟɧɧɹ ɩɨɤɚɡɚɥɢ, ɳɨ ɱɢɦ ɜɢɳɟ ɫɚɦɨɨɰɿɧɤɚ ɿ ɡɚɞɨɜɨɥɟɧɿɫɬɶ ɬɢɦ, ɳɨ ɜɿɞɛɭɜɚєɬɶɫɹ, 
ɬɢɦ ɧɢɠɱɭ ɫɯɨɞɢɧɤɭ ɡɚɣɦɚɸɬɶ ɝɪɨɲɿ.  Ɉɬɠɟ, є ɜɿɞɫɨɬɨɤ ɠɿɧɨɤ, ɹɤɿ ɫɬɚɸɬɶ 
ɩɪɨɮɟɫɿɨɧɚɥɚɦɢ ɭ ɫɜɨʀɣ ɫɮɟɪɿ ɬɚ ɞɿɣɫɧɨ ɦɨɪɚɥɶɧɨ ɝɨɬɨɜɿ ɞɨ ɩɿɞɩɪɢєɦɧɢɰɬɜɚ. ȼɨɧɢ 
ɯɨɱɭɬɶ ɡɚɩɨɱɚɬɤɭɜɚɬɢ ɭɫɩɿɲɧɟ ɩɿɞɩɪɢєɦɧɢɰɬɜɨ, ɚɥɟ ɹɤɟ ɦɨɠɧɚ ɛɭɞɟ  ɩɨєɞɧɭɜɚɬɢ ɿɡ 
ɫɿɦ’єɸ [1].

Ɉɞɧɚɤ, ɧɚ ɠɚɥɶ,  ɳɟ ɞɨɫɬɚɬɧɶɨ ɦɚɥɚ ɱɚɫɬɤɚ ɠɿɧɨɤ ɜ ɍɤɪɚʀɧɿ ɜɡɚɝɚɥɿ ɪɨɡɝɥɹɞɚє 
ɩɿɞɩɪɢєɦɧɢɰɬɜɨ ɹɤ ɜɢɞ ɡɚɣɧɹɬɨɫɬɿ ɞɥɹ ɫɟɛɟ. Ȼɿɥɶɲɿɫɬɶ ɩɪɟɞɫɬɚɜɧɢɰɶ ɩɪɟɤɪɚɫɧɨʀ ɫɬɚɬɿ 
ɞɨɫɿ ɠɢɜɭɬɶ ɩɿɞ ɜɩɥɢɜɚɦɢ ɫɨɰɿɚɥɶɧɢɯ ɫɬɟɪɟɨɬɢɩɿɜ ɩɪɨ «ɡɚɞɚɱɿ ɠɿɧɤɢ ɧɚ ɰɶɨɦɭ ɫɜɿɬɿ» ɬɚ 
ʀʀ ɦɨɠɥɢɜɨɫɬɿ. Ⱥ ɹɤɳɨ ɠɿɧɤɢ ɿ ɡɚɦɢɫɥɸɸɬɶɫɹ ɩɪɨ ɡɚɩɨɱɚɬɤɭɜɚɧɧɹ ɫɜɨɝɨ ɜɥɚɫɧɨɝɨ 
ɛɿɡɧɟɫɭ, ɬɨ ɰɟ ɜɿɞɛɭɜɚєɬɶɫɹ ɫɤɨɪɿɲɟ ɜɿɞ: ɧɟɛɚɠɚɧɧɹ ɩɪɚɰɸɜɚɬɢ ɧɚɣɦɚɧɢɦ ɩɪɚɰɿɜɧɢɤɨɦ; 
ɧɟ ɡɦɨɝɨɸ ɜɡɚɝɚɥɿ ɡɧɚɣɬɢ ɪɨɛɨɬɭ; ɮɿɧɚɧɫɨɜɢɦ ɧɟɛɥɚɝɨɩɨɥɭɱɱɹɦ ɭ ɫɿɦ’ʀ. Ɉɬɠɟ , ɠɿɧɤɢ, 
ɛɿɥɶɲɨɸ ɦɿɪɨɸ, ɩɪɢɯɨɞɹɬɶ ɭ ɫɮɟɪɭ ɩɿɞɩɪɢєɦɧɢɰɬɜɚ ɩɿɞ ɜɩɥɢɜɨɦ ɡɨɜɧɿɲɧɿɯ ɫɤɥɚɞɧɢɯ 
ɠɢɬɬєɜɢɯ ɭɦɨɜ. Ɍɚɤɨɠ ɧɟ ɫɩɪɢɹє ɪɨɡɜɢɬɤɭ ɩɿɞɩɪɢєɦɧɢɰɬɜɚ ɫɟɪɟɞ ɠɿɧɨɤ ɣ ɧɟɜɢɫɨɤɢɣ 
ɪɿɜɟɧɶ ɩɨɿɧɮɨɪɦɨɜɚɧɨɫɬɿ ɩɪɨ ɞɚɧɢɣ ɜɢɞ ɞɿɹɥɶɧɨɫɬɿ ɬɚ ɦɨɠɥɢɜɨɫɬɿ ɧɚɜɱɚɧɧɹ, ɨɬɪɢɦɚɧɧɹ 
ɮɿɧɚɧɫɭɜɚɧɧɹ, ɩɿɞɬɪɢɦɤɢ ɡ ɛɨɤɭ ɫɭɫɩɿɥɶɧɢɯ ɨɪɝɚɧɿɡɚɰɿɣ ɬɚ ɨɪɝɚɧɿɜ ɦɿɫɰɟɜɨɝɨ 
ɫɚɦɨɜɪɹɞɭɜɚɧɧɹ, ɹɤɿ ɧɚɪɚɡɿ є ɜ ɍɤɪɚʀɧɿ Д3Ж. 

ɉɿɞɫɭɦɨɜɭɸɱɢ ɫɤɚɡɚɧɟ, ɍɤɪɚʀɧɚ ɹɤ ɤɪɚʀɧɚ ɡ ɩɟɪɟɯɿɞɧɨɸ ɟɤɨɧɨɦɿɤɨɸ ɩɨɜɢɧɧɚ ɣ 
ɧɚɞɚɥɿ ɪɨɡɪɨɛɥɹɬɢ ɡɚɯɨɞɢ ɳɨɞɨ ɩɿɞɬɪɢɦɤɢ ɬɚ ɡɛɿɥɶɲɟɧɧɹ ɦɚɥɨɝɨ ɩɿɞɩɪɢєɦɧɢɰɬɜɚ ɜ 
ɰɿɥɨɦɭ ɬɚ, ɡɨɤɪɟɦɚ, ɠɿɧɨɱɨɝɨ ɩɿɞɩɪɢєɦɧɢɰɬɜɚ, ɩɪɢɞɿɥɹɬɢ ɛɿɥɶɲɟ ɭɜɚɝɢ ɩɿɞɬɪɢɦɰɿ ɠɿɧɨɤ 
ɹɤ ɩɿɞɩɪɢєɦɰɿɜ, ɡɚɫɬɨɫɨɜɭɜɚɬɢ ɫɬɢɦɭɥɢ, ɹɤɿ ɫɩɪɢɹɬɢɦɭɬɶ ɩɿɞɜɢɳɟɧɧɸ ɪɿɜɧɹ 
ɜɦɨɬɢɜɨɜɚɧɨɫɬɿ ɠɿɧɨɤ ɞɨ ɡɚɣɧɹɬɬɹ ɩɿɞɩɪɢєɦɧɢɰɶɤɨɸ ɞɿɹɥɶɧɿɫɬɸ. 
Ʌɿɬɟɪɚɬɭɪɚ
1. ɒɚɬɫɶɤɚ ȼ. ɀɿɧɨɱɟ ɩɿɞɩɪɢєɦɧɢɰɬɜɨ ɜ ɍɤɪɚʀɧɿ: ɬɟɧɞɟɧɰɿʀ, ɩɪɨɛɥɟɦɢ, ɩɟɪɫɩɟɤɬɢɜɢ /
ȼɚɥɟɪɿɹ ɒɚɬɫɶɤɚ. – 2019. – Дȿɥɟɤɬɪɨɧɧɢɣ ɪɟɫɭɪɫЖ Ɋɟɠɢɦ ɞɨɫɬɭɩɭ ɞɨ ɪɟɫɭɪɫɭ:
https://www.businesslaw.org.ua/jinoch-pidpryemnyctvo-v-ukraini/ 

2. ɀɟɧɳɢɧ ɜ ɍɤɪɚɢɧɟ ɧɚ 2,7 ɦɥɧ ɛɨɥɶɲɟ, ɱɟɦ ɦɭɠɱɢɧ — ɪɟɡɭɥɶɬɚɬɵ ɷɥɟɤɬɪɨɧɧɨɣ
ɩɟɪɟɩɢɫɢ [ȿɥɟɤɬɪɨɧɧɢɣ ɪɟɫɭɪɫ]. – Ɋɟɠɢɦ ɞɨɫɬɭɩɭ:

https://hromadske.ua/ru/posts/zhenshin-v-ukraine-na-27-mln-bolshe-chem-muzhchin-

rezultaty-elektronnoj-perepisi 

https://hromadske.ua/ru/authors/yaroslav-vinokurov
https://hromadske.ua/ru/authors/yaroslav-vinokurov
https://hromadske.ua/ru/posts/zhenshin-v-ukraine-na-27-mln-bolshe-chem-muzhchin-rezultaty-elektronnoj-perepisi
https://hromadske.ua/ru/posts/zhenshin-v-ukraine-na-27-mln-bolshe-chem-muzhchin-rezultaty-elektronnoj-perepisi
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3.  Ɇɨɪɝɚɱɨɜ ȱ.ȼ. ɉɟɪɲɿ ɤɪɨɤɢ ɜɿɞɤɪɢɬɬɹ ɜɥɚɫɧɨʀ ɫɩɪɚɜɢ: ɫɭɱɚɫɧɿ ɬɟɯɧɨɥɨɝɿʀ ɬɚ 
ɞɢɥɟɦɢ//ȱ.ȼ. Ɇɨɪɝɚɱɨɜ ȱ.ȼ., Ɉ.ɘ. ɑɨɪɧɚ Ɉ.ɘ., ɇ.Ɉ.Ⱦɟɪɠɚɤ//  ȼɿɫɧɢɤ ɋɇɍ ɿɦ. ȼ. Ⱦɚɥɹ. 
– 2018. – № 4(245). – ɋ. 66-70. 

 

ɆɈɌɂȼȺɐȱɃɇȱ ɆɈɀɅɂȼɈɋɌȱ ȼɂɊȱɒȿɇɇə ɉɊɈȻɅȿɆɂ ɉɅɂɇɇɈɋɌȱ  
ɉȿɊɋɈɇȺɅɍ ɇȺ ɆȿɊȿɀȿȼɂɏ ɉȱȾɉɊɂЄɆɋɌȼȺɏ ɋɎȿɊɂ ɉɊɈȾɍɄɌɈȼɈȽɈ 

ɊɂɌȿɃɅɍ 

Ƚɨɪɛɚɫ Ʉ. Ɉ., ɫɬɭɞ. ɝɪ. Ɇȿɇ-16ɞ, ɧɚɭɤ. ɤɟɪɿɜɧɢɤ, Ɍɤɚɱɟɧɤɨ ɇ.ȿ. ɤ.ɟ.ɧ., ɞɨɰ.  
ɋɯɿɞɧɨɭɤɪɚʀɧɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɿɦɟɧɿ ȼɨɥɨɞɢɦɢɪɚ Ⱦɚɥɹ 

ɋɶɨɝɨɞɧɿ ɫɮɟɪɚ ɬɨɪɝɿɜɥɿ ɡɚɣɦɚє ɜɫɟ ɛɿɥɶɲɟ ɦɿɫɰɟ ɜ ɟɤɨɧɨɦɿɰɿ ɤɪɚʀɧɢ. Ɇɟɪɟɠɿ 
ɫɭɩɟɪɦɚɪɤɟɬɿɜ ɬɚ ɮɿɪɦɨɜɢɯ ɦɚɝɚɡɢɧɿɜ ɩɨɲɢɪɸɸɬɶɫɹ ɜ ɪɿɡɧɢɯ ɪɟɝɿɨɧɚɯ ɬɚ ɦɿɫɬɚɯ, 
ɡɚɛɟɡɩɟɱɭɸɱɢ ɜɢɫɨɤɿ ɬɟɦɩɢ ɡɪɨɫɬɚɧɧɹ ɫɮɟɪɢ ɩɪɨɞɭɤɬɨɜɨɝɨ ɪɢɬɟɣɥɭ ɡɚ ɨɫɬɚɧɧɿ ɪɨɤɢ.  ɋɮɟɪɚ 
ɬɨɪɝɿɜɥɿ ɦɚє ɨɞɢɧ ɡ ɧɚɣɛɿɥɶɲ ɜɢɫɨɤɢɯ ɩɨɤɚɡɧɢɤɿɜ ɪɟɧɬɚɛɟɥɶɧɨɫɬɿ. ɋɟɪɟɞɧɿɣ ɪɿɜɟɧɶ 
ɨɩɟɪɚɰɿɣɧɨʀ ɪɟɧɬɚɛɟɥɶɧɨɫɬɿ ɭɤɪɚʀɧɫɶɤɢɯ ɩɿɞɩɪɢєɦɫɬɜ ɜ ɩɟɪɲɨɦɭ ɩɿɜɪɿɱɱɿ 2019-ɝɨ ɩɟɪɟɛɭɜɚɜ 
ɧɚ ɪɿɜɧɿ 9,4%, ɚ ɡɚɝɚɥɶɧɨʀ ɪɟɧɬɚɛɟɥɶɧɨɫɬɿ – ɧɟ ɩɟɪɟɜɢɳɭɜɚɜ 7%. Ɉɩɟɪɚɰɿɣɧɚ ɪɟɧɬɚɛɟɥɶɧɿɫɬɶ 
ɜ ɫɮɟɪɿ ɨɩɬɨɜɢɯ ɿ ɪɨɡɞɪɿɛɧɢɯ ɩɪɨɞɚɠɿɜ ɞɨɫɹɝɚɥɚ 26,4%, ɚ ɡɚɝɚɥɶɧɚ ɪɟɧɬɚɛɟɥɶɧɿɫɬɶ ɛɭɥɚ ɧɚ 
ɪɿɜɧɿ 16,6% Д1Ж. ȼɢɫɨɤɢɣ ɪɿɜɟɧɶ ɩɪɢɛɭɬɤɨɜɨɫɬɿ ɪɚɡɨɦ ɡ ɜɢɫɨɤɨɸ ɲɜɢɞɤɿɫɬɸ ɨɛɿɝɭ ɤɚɩɿɬɚɥɭ 
ɫɬɢɦɭɥɸє ɚɤɬɢɜɧɟ ɡɪɨɫɬɚɧɧɹ ɿɧɜɟɫɬɢɰɿɣ ɬɚ ɡɚɛɟɡɩɟɱɭє ɪɨɡɜɢɬɨɤ ɩɿɞɩɪɢєɦɫɬɜ ɦɟɪɟɠɟɜɨʀ 
ɬɨɪɝɿɜɥɿ ɫɮɟɪɢ ɩɪɨɞɭɤɬɨɜɨɝɨ ɪɢɬɟɣɥɭ. 

Ɉɞɧɚɤ, ɧɟɡɜɚɠɚɸɱɢ ɧɚ ɞɨɫɬɚɬɧɶɨ ɜɢɫɨɤɿ ɬɟɦɩɢ ɪɨɡɜɢɬɤɭ ɬɚ ɩɨɤɚɡɧɢɤɢ ɩɪɢɛɭɬɤɨɜɨɫɬɿ 
ɪɨɛɨɬɢ ɦɟɪɟɠɟɜɢɯ ɩɿɞɩɪɢєɦɫɬɜ ɫɮɟɪɢ ɩɪɨɞɭɤɬɨɜɨɝɨ ɪɢɬɟɣɥɭ, ɜɫɟ ɠ ɬɚɤɢ ɜ ʀɯ ɞɿɹɥɶɧɨɫɬɿ 
ɿɫɧɭɸɬɶ ɩɪɨɛɥɟɦɢ ɡɚɛɟɡɩɟɱɟɧɧɹ ɩɟɪɫɨɧɚɥɨɦ, ɨɛɭɦɨɜɥɟɧɿ ɩɨɫɬɿɣɧɨɸ ɩɥɢɧɧɿɫɬɸ ɩɟɪɫɨɧɚɥɭ ɜ 
ɛɚɝɚɬɶɨɯ ɡ ɧɢɯ. Ⱦɟɹɤɿ ɮɚɯɿɜɰɿ ɡ ɩɟɪɫɨɧɚɥɭ ɜɿɞɡɧɚɱɚɸɬɶ ɳɨ ɞɥɹ ɩɪɨɞɭɤɬɨɜɨɝɨ ɪɢɬɟɣɥɭ 

ɩɥɢɧɧɿɫɬɶ ɧɚ ɪɿɜɧɿ 80-100% ɦɨɠɥɢɜɨ ɜɜɚɠɚɬɢ ɧɨɪɦɨɸ. Ȼɚɝɚɬɨ ɬɨɪɝɨɜɢɯ ɦɟɪɟɠ ɍɤɪɚʀɧɢ 
ɩɪɢɣɲɥɢ ɞɨ ɜɢɫɧɨɜɤɭ, ɳɨ ɜɢɫɨɤɿ ɩɨɤɚɡɧɢɤɢ ɩɥɢɧɧɨɫɬɿ ɦɨɠɧɚ ɤɨɦɩɟɧɫɭɜɚɬɢ ɡɚ ɪɚɯɭɧɨɤ 
ɲɜɢɞɤɨɝɨ ɧɚɜɱɚɧɧɹ ɬɚ ɜɜɟɞɟɧɧɹ ɜ ɩɨɫɚɞɭ ɫɩɿɜɪɨɛɿɬɧɢɤɚ [2].   

ɇɚ ɧɚɲ ɩɨɝɥɹɞ, ɩɥɢɧɧɿɫɬɶ ɩɟɪɫɨɧɚɥɭ ɧɚ ɪɿɜɧɿ 80-100% є ɡɚɜɢɫɨɤɨɸ. Ɂ ɭɪɚɯɭɜɚɧɧɹɦ ɠ 
ɬɨɝɨ ɳɨ ɱɟɪɟɡ ɩɨɫɬɿɣɧɭ ɡɦɿɧɭ ɩɟɪɫɨɧɚɥɭ ɩɿɞɩɪɢєɦɫɬɜɚ ɜɬɪɚɱɚɸɬɶ ɛɥɢɡɶɤɨ 15% ɩɪɢɛɭɬɤɭ  ɬɚ 
ɩɪɢ ɨɞɧɚɤɨɜɢɯ ɭɦɨɜɚɯ ɨɩɥɚɬɢ ɩɪɚɰɿ, ɜɢɝɪɚє ɬɚ ɬɨɪɝɨɜɟɥɶɧɚ ɦɟɪɟɠɚ, ɞɟ ɭɦɨɜɢ ɩɪɚɰɿ ɬɚ 
ɫɬɚɜɥɟɧɧɹ ɞɨ ɩɟɪɫɨɧɚɥɭ ɛɭɞɟ ɤɪɚɳɟ, ɜɫɟ ɠ ɬɚɤɢ ɞɨɫɥɿɞɠɟɧɧɹ ɜ ɧɚɩɪɹɦɿ ɜɢɹɜɥɟɧɧɹ ɩɪɢɱɢɧ 
ɩɥɢɧɧɨɫɬɿ ɬɚ ɲɥɹɯɿɜ ʀʀ ɡɧɢɠɟɧɧɹ є ɚɤɬɭɚɥɶɧɢɦɢ ɬɚ ɦɚɸɬɶ ɩɪɚɤɬɢɱɧɭ ɰɿɧɧɿɫɬɶ.  

Ɍɚɤɨɠ ɫɥɿɞ ɡɚɭɜɚɠɢɬɢ ɳɨ ɩɪɨɛɥɟɦɚ ɩɥɢɧɧɨɫɬɿ ɩɟɪɫɨɧɚɥɭ ɛɟɡɩɨɫɟɪɟɞɧɶɨ ɩɨɜ’ɹɡɚɧɚ ɿɡ 
ɫɬɚɧɨɦ ɦɨɬɢɜɚɰɿʀ ɧɚ ɩɿɞɩɪɢєɦɫɬɜɚɯ ɦɟɪɟɠɟɜɨʀ ɬɨɪɝɿɜɥɿ, ɡɨɤɪɟɦɚ, ɨɛɭɦɨɜɥɟɧɚ ɡɧɢɠɟɧɧɹɦ 
ɪɿɜɧɹ ɦɨɬɢɜɚɰɿʀ ɞɨ ɩɪɚɰɿ ɩɪɚɰɿɜɧɢɤɿɜ ɬɨɪɝɿɜɥɿ, ɬɨɛɬɨ ʀɯ ɞɟɦɨɬɢɜɚɰɿєɸ.  Ɂ ɭɪɚɯɭɜɚɧɧɹɦ ɬɨɝɨ 
ɳɨ ɥɸɞɫɶɤɿ ɭɹɜɥɟɧɧɹ ɩɪɨ ɜɥɚɫɧɭ ɩɨɜɟɞɿɧɤɭ є ɧɟɩɨɜɧɢɦɢ, ɚ ɝɨɪɢɡɨɧɬ ɪɨɡɭɦɿɧɧɹ ɥɸɞɢɧɨɸ 
ɜɥɚɫɧɢɯ ɪɟɚɤɰɿɣ є ɨɛɦɟɠɟɧɢɦ, ɩɪɨɝɧɨɡɭɜɚɧɧɹ ɡɦɿɧ ɭ ɥɸɞɫɶɤɢɯ ɪɟɚɤɰɿɹɯ є ɜɡɚɝɚɥɿ, ɞɥɹ 
ɛɿɥɶɲɨɫɬɿ ɥɸɞɟɣ ɧɟɪɟɚɥɶɧɢɦ. ȼɿɞɩɨɜɿɞɧɨ, ɜɚɠɤɨɩɪɨɝɧɨɡɨɜɚɧɢɦɢ є ɧɚɫɥɿɞɤɢ ɩɥɢɧɧɨɫɬɿ 
ɩɟɪɫɨɧɚɥɭ ɬɚ ɞɟɦɨɬɢɜɚɰɿʀ, ɳɨ ɦɨɠɭɬɶ ɜɢɧɢɤɧɭɬɢ ɹɤ ɧɚɫɥɿɞɨɤ ɭ ɩɪɚɰɿɜɧɢɤɿɜ, ɹɤɿ ɡɚɥɢɲɢɥɢɫɹ 
ɜ ɨɪɝɚɧɿɡɚɰɿʀ ɬɚ ɡɚɝɪɨɡɢ ɞɥɹ ɟɤɨɧɨɦɿɱɧɨʀ ɛɟɡɩɟɤɢ ɩɿɞɩɪɢєɦɫɬɜɚ ɡ ɛɨɤɭ ɡɜɿɥɶɧɟɧɢɯ 
ɩɪɚɰɿɜɧɢɤɿɜ, ɳɨ ɞɨɤɥɚɞɧɨ ɜɢɫɜɿɬɥɟɧɨ ɜ Д3,4Ж       

 Ⱦɥɹ ɬɨɝɨ ɳɨɛ ɩɨɞɨɥɚɬɢ ɩɥɢɧɧɿɫɬɶ ɬɚ ɡɚɩɨɛɿɝɬɢ ɞɟɦɨɬɢɜɚɰɿʀ ɩɟɪɫɨɧɚɥɭ,  ɤɟɪɿɜɧɢɤɭ 
ɧɟɨɛɯɿɞɧɨ ɫɬɜɨɪɸɜɚɬɢ ɫɩɪɢɹɬɥɢɜɿ ɭɦɨɜɢ ɩɪɚɰɿ, ɜ ɹɤɢɯ ɤɨɠɟɧ ɫɩɿɜɪɨɛɿɬɧɢɤ ɩɪɚɝɧɭɬɢɦɟ 
ɩɪɚɰɸɜɚɬɢ ɦɚɤɫɢɦɚɥɶɧɨ ɟɮɟɤɬɢɜɧɨ. Ⱦɥɹ ɰɶɨɝɨ ɿɫɧɭɸɬɶ ɪɿɡɧɨɦɚɧɿɬɧɿ ɫɩɨɫɨɛɢ ɦɨɬɢɜɚɰɿʀ. 

Ɇɨɬɢɜɚɰɿɹ – ɰɟ, ɜ ɩɟɪɲɭ ɱɟɪɝɭ, ɩɫɢɯɨɥɨɝɿɱɧɢɣ ɩɪɨɰɟɫ, ɳɨ ɞɚє ɡɦɨɝɭ ɭɩɪɚɜɥɹɬɢ ɞɿɹɦɢ 
ɤɨɧɤɪɟɬɧɢɯ ɥɸɞɟɣ, ɚ ɬɚɤɨɠ ɰɟ ɫɬɜɨɪɟɧɧɹ ɨɫɨɛɥɢɜɢɯ ɪɨɛɨɱɢɯ ɭɦɨɜ ɿ ɫɬɢɦɭɥɿɜ ɜ ɫɟɪɟɞɢɧɿ 
ɩɿɞɩɪɢєɦɫɬɜɚ, ɳɨ ɡɚɨɯɨɱɭɸɬɶ ɩɟɪɫɨɧɚɥ ɞɨ ɹɤɿɫɧɨɝɨ ɜɢɤɨɧɚɧɧɹ ɫɜɨʀɯ ɨɛɨɜ’ɹɡɤɿɜ, ɞɨɫɹɝɧɟɧɧɹ 
ɩɨɫɬɚɜɥɟɧɢɯ ɰɿɥɟɣ. Ɇɨɬɢɜɚɰɿɹ ɜɢɤɨɧɭє ɤɨɧɤɪɟɬɧɿ ɡɚɞɚɱɿ ɧɚ ɩɿɞɩɪɢєɦɫɬɜɚɯ ɦɟɪɟɠɟɜɨʀ 
ɬɨɪɝɿɜɥɿ: ɫɬɢɦɭɥɸє ɩɪɚɰɿɜɧɢɤɿɜ ɹɤɿɫɧɨ ɜɢɤɨɧɭɜɚɬɢ ɩɨɫɬɚɜɥɟɧɿ ɩɟɪɟɞ ɧɢɦɢ ɡɚɜɞɚɧɧɹ; 
ɩɿɞɜɢɳɭє ɩɪɨɞɭɤɬɢɜɧɿɫɬɶ ɩɪɚɰɿ; ɫɬɜɨɪɸє ɩɨɡɢɬɢɜɧɢɣ ɧɚɫɬɪɿɣ ɜɫɟɪɟɞɢɧɿ ɤɨɦɚɧɞɢ; ɡɚɥɭɱɚє ɬɚ 
ɡɚɬɪɢɦɭє ɰɿɧɧɢɯ, ɤɨɦɩɟɬɟɧɬɧɢɯ ɩɪɚɰɿɜɧɢɤɿɜ; ɩɿɞɜɢɳɭє ɥɨɹɥɶɧɿɫɬɶ ɩɪɚɰɿɜɧɢɤɿɜ ɞɨ ɤɨɦɩɚɧɿʀ ɜ 
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ɹɤɿɣ ɜɨɧɢ ɩɪɚɰɸɸɬɶ; ɫɬɜɨɪɸє ɤɨɪɩɨɪɚɬɢɜɧɭ ɤɭɥɶɬɭɪɭ ɬɚ, ɛɟɡɭɦɨɜɧɨ, ɡɧɢɠɭє ɤɚɞɪɨɜɭ 
ɩɥɢɧɧɿɫɬɶ. ȼɢɤɨɧɚɧɧɹ ɰɢɯ ɡɚɞɚɱ ɡɚɥɟɠɢɬɶ ɜɿɞ ɬɨɝɨ, ɹɤɿ ɜɢɞɢ ɦɨɬɢɜɚɰɿʀ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ ɧɚ 
ɩɿɞɩɪɢєɦɫɬɜɿ.  

Ⱦɟɦɨɬɢɜɚɰɿɹ ɠ, ɧɚɜɩɚɤɢ, ɧɟɝɚɬɢɜɧɨ ɜɩɥɢɜɚє ɧɚ ɞɿɹɥɶɧɿɫɬɶ ɨɪɝɚɧɿɡɚɰɿʀ ɬɚ ɱɚɫɬɨ ɫɬɚє 
ɩɪɢɱɢɧɨɸ ɧɢɡɶɤɨʀ ɟɮɟɤɬɢɜɧɨɫɬɿ ɪɨɛɨɬɢ, ɡɛɢɬɤɿɜ ɬɚ ɡɚɝɪɨɠɭє ɛɟɡɩɟɰɿ ɩɿɞɩɪɢєɦɫɬɜɚ. ɋɟɪɟɞ 
ɮɚɤɬɨɪɿɜ ɞɟɦɨɬɢɜɚɰɿʀ ɩɪɚɰɿɜɧɢɤɿɜ ɬɨɪɝɿɜɥɿ ɜɢɞɿɥɹɸɬɶ ɞɜɿ ɜɚɝɨɦɿ ɫɤɥɚɞɨɜɿ ɝɪɭɩɢ: ɦɚɬɟɪɿɚɥɶɧɚ 
ɧɟɡɚɞɨɜɨɥɟɧɿɫɬɶ ɬɚ ɩɫɢɯɨɥɨɝɿɱɧɢɣ ɞɢɫɤɨɦɮɨɪɬ. ȼɚɝɨɦɢɦ ɮɚɤɬɨɪɨɦ ɮɨɪɦɭɜɚɧɧɹ 
ɞɟɦɨɬɢɜɚɰɿʀ, є ɧɟɜɞɚɥɨ ɫɮɨɪɦɨɜɚɧɚ ɫɢɫɬɟɦɚ ɦɨɬɢɜɚɰɿʀ. ɉɪɢ ɰɶɨɦɭ ɬɚɤɚ ɫɢɬɭɚɰɿɹ ɫɤɥɚɞɚєɬɶɫɹ 
ɭ ɧɚɫɬɭɩɧɢɯ ɜɢɩɚɞɤɚɯ: ɜɿɞɫɭɬɧɿɣ ɫɢɫɬɟɦɧɢɣ ɩɿɞɯɿɞ ɞɨ ɦɨɬɢɜɚɰɿʀ ɩɟɪɫɨɧɚɥɭ; ɧɨɜɨɜɜɟɞɟɧɧɹ ɜ 
ɫɮɟɪɿ ɦɨɬɢɜɚɰɿʀ, ɹɤɿ ɧɟ ɫɭɩɪɨɜɨɞɠɭɸɬɶɫɹ ɜɢɤɥɚɞɨɦ, ɞɨɧɟɫɟɧɧɹɦ ɞɨ ɩɟɪɫɨɧɚɥɭ ɨɱɿɤɭɜɚɧɢɯ 
ɜɿɞ ɧɶɨɝɨ ɪɟɡɭɥɶɬɚɬɿɜ; ɫɢɫɬɟɦɚ ɦɨɬɢɜɚɰɿʀ ɧɟ ɜɿɞɩɨɜɿɞɚє ɩɨɬɪɟɛɚɦ ɩɟɪɫɨɧɚɥɭ, ɱɟɪɟɡ 
ɜɿɞɫɭɬɧɿɫɬɶ ɡɦɿɧ ɜ ɧɿɣ ɩɨɪɹɞ ɡɿ ɡɦɿɧɚɦɢ ɨɪɝɚɧɿɡɚɰɿʀ. 

ɋɢɬɭɚɰɿɸ, ɳɨ ɫɤɥɚɥɚɫɶ ɜ ɦɚɝɚɡɢɧɚɯ ɦɟɪɟɠɟɜɨʀ ɬɨɪɝɿɜɥɿ ɧɟɨɛɯɿɞɧɨ ɜɢɩɪɚɜɥɹɬɢ. ȱɫɧɭɸɬɶ 
ɬɟɨɪɿʀ ɦɨɬɢɜɚɰɿʀ, ɫɤɨɪɢɫɬɚɜɲɢɫɶ ɹɤɢɦɢ ɤɟɪɿɜɧɢɰɬɜɨ ɦɨɠɟ ɩɿɞɜɢɳɢɬɢ ɬɪɭɞɨɜɭ ɦɨɬɢɜɚɰɿɸ 
ɩɟɪɫɨɧɚɥɭ. Ɍɚɤ, ɜɿɞɩɨɜɿɞɧɨ ɞɨ ɬɟɨɪɿʀ Ⱥ. Ɇɚɫɥɨɭ, ɜɤɪɚɣ ɜɚɠɥɢɜɨ ɞɨɫɹɝɬɢ ɧɟɨɛɯɿɞɧɨɝɨ ɪɿɜɧɹ 
ɡɚɞɨɜɨɥɟɧɧɹ ɮɿɡɿɨɥɨɝɿɱɧɢɯ, ɫɨɰɿɚɥɶɧɢɯ ɩɨɬɪɟɛ ɿ ɩɨɬɪɟɛ ɭ ɛɟɡɩɟɰɿ, ɞɥɹ ɬɨɝɨ, ɳɨɛ ɩɪɚɰɿɜɧɢɤɢ 
ɦɨɝɥɢ ɧɚɫɚɦɩɟɪɟɞ ɡɚɞɨɜɨɥɶɧɹɬɢ ɫɜɨʀ ɩɟɪɜɢɧɧɿ ɩɨɬɪɟɛɢ, ɚ ɩɨɬɿɦ ɜɠɟ ɣ ɜɬɨɪɢɧɧɿ. ɋɟɪɟɞ 
ɜɬɨɪɢɧɧɢɯ ɩɨɬɪɟɛ ɩɨɬɪɟɛɭє ɨɫɨɛɥɢɜɨʀ ɭɜɚɝɢ ɡɚɞɨɜɨɥɟɧɧɹ ɫɨɰɿɚɥɶɧɢɯ ɩɨɬɪɟɛ ɩɪɚɰɿɜɧɢɤɿɜ, 
ɚɞɠɟ ɝɪɭɩɚ ɮɚɤɬɨɪɿɜ ɳɨ ɡɚɞɨɜɨɥɶɧɹє ɞɚɧɿ ɩɨɬɪɟɛɢ ɧɚɥɟɠɢɬɶ ɞɨ ɮɚɤɬɨɪɿɜ ɭɦɨɜ ɩɪɚɰɿ 
ɜɿɞɩɨɜɿɞɧɨ ɞɨ ɬɟɨɪɿʀ Ɏ. ɏɟɪɰɛɟɪɝɚ ɬɚ, ɧɟ ɧɚɞɚє ɦɨɠɥɢɜɨɫɬɿ ɪɨɡɜɢɧɭɬɢɫɹ ɭ ɩɪɚɰɿɜɧɢɤɿɜ 
ɧɟɡɨɞɨɜɨɥɟɧɨɫɬɿ ɪɨɛɨɬɨɸ ɬɚ, ɜɿɞɩɨɜɿɞɧɨ ɫɬɪɢɦɭє ɞɟɦɨɬɢɜɚɰɿɸ ɬɚ ɩɥɢɧɧɿɫɬɶ ɩɟɪɫɨɧɚɥɭ.      

Ⱦɥɹ ɩɿɞɜɢɳɟɧɧɹ ɬɪɭɞɨɜɨʀ ɦɨɬɢɜɚɰɿʀ ɩɟɪɫɨɧɚɥɭ ɩɿɞɩɪɢєɦɫɬɜ ɦɟɪɟɠɟɜɨʀ ɬɨɪɝɿɜɥɿ 
ɤɟɪɿɜɧɢɰɬɜɭ ɜɚɪɬɨ ɡɜɟɪɧɭɬɢ ɭɜɚɝɭ ɧɚ ɬɟɨɪɿɸ ɫɩɪɚɜɟɞɥɢɜɨɫɬɿ. ɇɚ ɧɚɲɭ ɞɭɦɤɭ, ɜ ɩɪɨɰɟɫɿ 
ɪɨɛɨɬɢ ɥɸɞɢɧɚ ɛɭɞɟ ɤɪɚɳɟ ɡɚɦɨɬɢɜɨɜɚɧɚ, ɹɤɳɨ ɤɨɧɤɪɟɬɧɨ ɪɨɡɭɦɿɬɢɦɟ ɫɤɿɥɶɤɢ ɤɨɲɬɭє ʀʀ 
ɩɪɚɰɹ ɬɚ ɱɢ ɫɩɪɚɜɟɞɥɢɜɨ ɨɰɿɧɸɸɬɶ ɜɢɬɪɚɱɟɧɢɣ ɧɟɸ ɬɪɭɞ. 

ɍɜɚɝɢ ɤɟɪɿɜɧɢɰɬɜɚ ɩɨɬɪɟɛɭє ɣ ɤɨɧɰɟɩɰɿɹ ɩɚɪɬɢɫɢɩɚɬɢɜɧɨɝɨ ɭɩɪɚɜɥɿɧɧɹ. Ⱥɞɠɟ ɞɚɧɚ 
ɬɟɨɪɿɹ ɩɪɢɩɭɫɤɚє ɡɚɥɭɱɟɧɧɹ ɩɪɚɰɿɜɧɢɤɿɜ ɞɨ ɭɱɚɫɬɿ ɜ ɭɩɪɚɜɥɿɧɧɹ ɨɪɝɚɧɿɡɚɰɿєɸ. Ɍɚɤɢɦ ɱɢɧɨɦ 
ɩɪɚɰɿɜɧɢɤ ɜɿɞɱɭɜɚє ɫɟɛɟ ɱɚɫɬɢɧɨɸ ɨɪɝɚɧɿɡɚɰɿʀ ɬɚ ɧɟ ɛɨʀɬɶɫɹ ɩɪɨɹɜɥɹɬɢ ɿɧɿɰɿɚɬɢɜɭ.  Ⱦɥɹ 
ɩɿɞɜɢɳɟɧɧɹ ɪɿɜɧɹ ɦɨɬɢɜɚɰɿʀ ɩɟɪɫɨɧɚɥɭ ɦɟɪɟɠɟɜɨʀ ɬɨɪɝɿɜɥɿ ɜɚɪɬɨ ɪɨɡɝɥɹɧɭɬɢ ɣ ɿɧɲɿ ɬɟɨɪɿʀ 
ɦɨɬɢɜɚɰɿʀ, ɿ ɜ ɤɨɠɧɿɣ ɡ ɧɢɯ ɦɨɠɧɚ ɜɢɨɤɪɟɦɢɬɢ ɤɨɪɢɫɧɭ ɿɧɮɨɪɦɚɰɿɸ ɞɨ ɜɢɤɨɪɢɫɬɚɧɧɹ. 

ɉɿɞɫɭɦɨɜɭɸɱɢ ɜɢɳɟ ɫɤɚɡɚɧɟ, ɫɬɚє ɨɱɟɜɢɞɧɢɦ, ɳɨ ɦɨɬɢɜɚɰɿɹ ɫɩɿɜɪɨɛɿɬɧɢɤɚ є  
ɿɧɫɬɪɭɦɟɧɬɨɦ ɭɩɪɚɜɥɿɧɧɹ ɩɟɪɫɨɧɚɥɨɦ, ɪɟɡɭɥɶɬɚɬɢɜɧɟ ɡɚɫɬɨɫɭɜɚɧɧɹ ɹɤɨɝɨ ɫɩɪɢɹє ɜɢɪɿɲɟɧɧɸ 
ɩɪɨɛɥɟɦɢ ɩɥɢɧɧɨɫɬɿ ɩɟɪɫɨɧɚɥɭ ɩɿɞɩɪɢєɦɫɬɜ ɦɟɪɟɠɟɜɨʀ ɬɨɪɝɿɜɥɿ.  Ɍɨɦɭ, ɡ ɦɟɬɨɸ ɡɚɩɨɛɿɝɚɧɧɹ 
ɩɨɹɜɢ ɞɟɦɨɬɢɜɭɸɱɢɯ ɨɡɧɚɤ, ɬɚ ɡɚɩɨɛɿɝɚɧɧɹ ɩɥɢɧɧɨɫɬɿ, ɫɢɫɬɟɦɚ ɦɨɬɢɜɚɰɿʀ ɩɟɪɫɨɧɚɥɭ 
ɩɨɜɢɧɧɚ ɭɜɚɠɧɨ ɤɨɧɬɪɨɥɸɜɚɬɢɫɹ ɤɟɪɿɜɧɢɰɬɜɨɦ ɿ ɩɿɞɞɚɜɚɬɢɫɹ ɹɤɿɫɧɿɣ ɨɰɿɧɰɿ ɳɨɞɨ ʀʀ 
ɜɿɞɩɨɜɿɞɧɨɫɬɿ ɬɚ ɜɩɥɢɜɭ ɧɚ ɫɬɚɧ ɩɥɢɧɧɨɫɬɿ ɩɟɪɫɨɧɚɥɭ ɡ ɭɪɚɯɭɜɚɧɧɹɦ ɩɨɥɨɠɟɧɶ ɬɟɨɪɿɣ 
ɦɨɬɢɜɚɰɿʀ.  
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ɊɂɇɄɈȼɂɏ ɍɆɈȼȺɏ 

Ƚɨɪɛɚɫ Ʉ. Ɉ., ɫɬɭɞɟɧɬɤɚ 4 ɤɭɪɫɭ, ɝɪ.. Ɇȿɇ-16ɞ 

ɇɚɭɤɨɜɢɣ ɤɟɪɿɜɧɢɤ: ɤ.ɟ.ɧ., ɞɨɰ. ɑɨɪɧɚ Ɉ.ɘ. 
ɋɯɿɞɧɨɭɤɪɚʀɧɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɿɦɟɧɿ ȼɨɥɨɞɢɦɢɪɚ Ⱦɚɥɹ 

ɋɭɱɚɫɧɿ ɭɦɨɜɢ ɪɨɡɜɢɬɤɭ ɟɤɨɧɨɦɿɤɢ, ɩɟɪɟɧɚɫɢɱɟɧɿɫɬɶ ɪɢɧɤɭ ɬɨɜɚɪɚɦɢ ɩɨɬɪɟɛɭɸɬɶ 
ɟɮɟɤɬɢɜɧɢɯ ɦɚɪɤɟɬɢɧɝɨɜɢɯ ɤɨɦɭɧɿɤɚɰɿɣ, ɧɚɣɜɚɠɥɢɜɿɲɨɸ ɡ ɹɤɢɯ є ɪɟɤɥɚɦɚ.  

ɋɭɦɚɪɧɢɣ ɪɿɱɧɢɣ ɨɛ'єɦ ɜɢɬɪɚɬ ɧɚ ɪɟɤɥɚɦɭ ɜ ɫɜɿɬɿ ɨɰɿɧɸєɬɶɫɹ ɛɿɥɶɲ ɧɿɠ 1,5 
ɬɪɢɥɶɣɨɧɿɜ ɚɦɟɪɢɤɚɧɫɶɤɢɯ ɞɨɥɚɪɿɜ, ɜ ɫɮɟɪɿ ɪɟɤɥɚɦɢ ɩɪɚɰɸɸɬɶ ɦɿɥɶɣɨɧɢ 
ɫɩɿɜɪɨɛɿɬɧɢɤɿɜ ɜ ɫɨɬɧɿ ɬɢɫɹɱ ɪɟɤɥɚɦɧɢɯ ɚɝɟɧɬɫɬɜ ɿ ɛɸɪɨ. Ɋɢɧɨɤ ɪɟɤɥɚɦɢ ɜ ɍɤɪɚʀɧɿ 
ɯɚɪɚɤɬɟɪɢɡɭєɬɶɫɹ ɩɨɫɬɿɣɧɨɸ ɩɨɡɢɬɢɜɧɨɸ ɞɢɧɚɦɿɤɨɸ, ɬɚɤ ɡɚ ɩɿɞɫɭɦɤɚɦɢ 2019 
ɪɨɤɭ ɪɢɧɨɤ ɦɟɞɿɚ ɪɟɤɥɚɦɢ ɜɢɪɿɫ ɧɚ 25%, ɚ ɜ 2020 ɪɨɤɭ ɰɟɣ ɩɨɤɚɡɧɢɤ ɡɛɿɥɶɲɢɬɶɫɹ ɳɟ ɧɚ 
18%. Ɉɛɫɹɝ ɪɢɧɤɭ ȱɧɬɟɪɧɟɬ-ɪɟɤɥɚɦɢ ɭ 2019 ɪɨɰɿ ɜ ɍɤɪɚʀɧɿ ɫɤɥɚɜ 12,6 ɦɥɪɞ ɝɪɧ, ɳɨ 
ɩɟɪɟɜɢɳɭє ɪɟɡɭɥɶɬɚɬɢ 2018 ɪɨɤɭ ɧɚ 35%. Ɉɬɠɟ, ɡ ɤɨɠɧɢɦ ɞɧɟɦ ɡɧɚɱɟɧɧɹ ɪɟɤɥɚɦɢ 
ɡɪɨɫɬɚє ɩɪɚɤɬɢɱɧɨ ɭ ɜɫɿɯ ɫɮɟɪɚɯ ɫɭɫɩɿɥɶɧɨɝɨ ɠɢɬɬɹ, ɜɨɧɚ ɜɢɫɬɭɩɚє ɜɚɝɨɦɢɦ ɟɥɟɦɟɧɬɨɦ 
ɦɚɪɤɟɬɢɧɝɨɜɨʀ ɞɿɹɥɶɧɨɫɬɿ ɬɚ ɡɞɿɣɫɧɸє ɟɤɨɧɨɦɿɱɧɢɣ ɜɩɥɢɜ ɜ ɰɿɥɨɦɭ ɧɚ ɫɬɚɧ ɨɪɝɚɧɿɡɚɰɿʀ, 
ɧɚ ɩɪɨɦɢɫɥɨɜɿɫɬɶ, ɤɨɧɤɭɪɟɧɬɿɜ ɿ ɫɩɨɠɢɜɚɱɿɜ ɿ ɟɤɨɧɨɦɿɤɭ ɤɪɚʀɧɢ ɜ ɰɿɥɨɦɭ. 

ɉɪɨɬɟ, ɩɢɬɚɧɧɹɦ ɞɨɫɥɿɞɠɟɧɧɹ ɪɟɤɥɚɦɢ ɨɫɬɚɧɧɿɦ ɱɚɫɨɦ ɭ ɜɿɬɱɢɡɧɹɧɿɣ ɧɚɭɰɿ 
ɩɪɢɞɿɥɹєɬɶɫɹ ɧɟɞɨɫɬɚɬɧɶɨ ɭɜɚɝɢ, ɚ ɰɹ ɫɮɟɪɚ ɞɿɹɥɶɧɨɫɬɿ ɩɨɫɬɿɣɧɨ ɩɪɨɝɪɟɫɭє ɿ ɩɨɬɪɟɛɭє 
ɫɭɱɚɫɧɢɯ ɞɨɫɥɿɞɠɟɧɶ ɡ ɭɪɚɯɭɜɚɧɧɹɦ ɩɨɫɬɿɣɧɢɯ ɡɦɿɧ ɡɨɜɧɿɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ.  

ȱɫɬɨɪɿɹ ɪɟɤɥɚɦɢ ɧɚ ɩɪɹɦɭ ɩɨɜ’ɹɡɚɧɚ ɡ ɿɫɬɨɪɿєɸ ɥɸɞɫɬɜɚ. Ɂɚɪɨɞɢɥɚɫɶ ɜɨɧɚ ɪɚɡɨɦ ɡ 
ɪɨɡɜɢɬɤɨɦ ɬɨɜɚɪɧɢɯ ɜɿɞɧɨɫɢɧ ɦɿɠ ɥɸɞɶɦɢ, ɡɚɞɨɜɝɨ ɞɨ ɩɨɹɜɢ ɝɪɨɲɟɣ, ɹɤ ɟɤɜɿɜɚɥɟɧɬɚ 
ɜɚɪɬɨɫɬɿ. ȱɫɧɭɜɚɧɧɹ ɪɟɤɥɚɦɢ ɜ ɞɨɿɫɬɨɪɢɱɧɿ ɱɚɫɢ ɩɿɞɬɜɟɪɞɠɭєɬɶɫɹ ɡɧɚɯɿɞɤɚɦɢ 
ɚɪɯɟɨɥɨɝɿɜ, ɧɚɩɪɢɤɥɚɞ, ɩɚɩɿɪɭɫɭ ɡ ɨɝɨɥɨɲɟɧɧɹɦ ɩɪɨ ɩɪɨɞɚɠ ɪɚɛɚ.  ȼ ɋɬɚɪɨɞɚɜɧɶɨɦɭ 
Єɝɢɩɬɿ ɬɚ Ɋɢɦɿ ɪɟɤɥɚɦɧɿ ɨɝɨɥɨɲɟɧɧɹ ɪɨɡɦɿɳɭɜɚɥɢ ɧɚ ɫɩɟɰɿɚɥɶɧɢɯ ɫɬɟɧɞɚɯ Д1, ɫ. 83]. 

ɓɟ ɜ ɛɿɥɶɲ ɞɚɥɟɤɿ ɱɚɫɢ, ɛɟɡɩɟɪɟɱɧɨ, ɿɫɧɭɜɚɥɚ ɭɫɧɚ ɪɟɤɥɚɦɚ. Ⱥɞɠɟ ɬɨɜɚɪɨɨɛɦɿɧ 
ɡɚɫɬɨɫɨɜɭєɬɶɫɹ ɥɸɞɫɬɜɨɦ ɬɢɫɹɱɿ ɪɨɤɿɜ, ɩɪɢɛɥɢɡɧɨ ɫɤɿɥɶɤɢ ɠ ɿ ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ 
ɪɟɤɥɚɦɚ. 

ȼ ɍɤɪɚʀɧɿ ɪɟɤɥɚɦɧɚ ɞɿɹɥɶɧɿɫɬɶ ɩɨɱɚɥɚ ɛɭɪɯɥɢɜɨ ɪɨɡɜɢɜɚɬɢɫɶ ɩɿɫɥɹ ɪɨɡɩɚɞɭ 
Ɋɚɞɹɧɫɶɤɨɝɨ ɫɨɸɡɭ. Ⱥɞɠɟ ɪɚɞɹɧɫɶɤɚ ɜɥɚɞɚ, ɜ ɦɿɪɭ ɫɜɨєʀ ɩɨɥɿɬɢɤɢ, ɜɫɹɤɨ ɡɚɜɚɠɚɥɚ 
ɪɨɡɜɢɬɤɭ ɪɟɤɥɚɦɧɨʀ ɞɿɹɥɶɧɨɫɬɿ ɬɚ ɨɰɿɧɭɜɚɥɚ ʀʀ ɹɤ ɩɪɨɩɚɝɚɧɞɭ.  

Ɍɟɨɪɟɬɢɱɧɿ ɬɚ ɩɪɚɤɬɢɱɧɿ ɪɨɡɪɨɛɤɢ ɜ ɫɮɟɪɿ ɪɟɤɥɚɦɢ ɡɧɚɣɲɥɢ ɫɜɨє ɜɿɞɨɛɪɚɠɟɧɧɹ ɜ 
ɪɨɛɨɬɚɯ Ƚ. Ʉɚɪɬɟɪɚ, Ⱥ.Ⱥ. Ʉɨɲɟɥєɜɚ, Ȼ.Ⱦ. ɋɟɦɟɧɨɜɚ,  Ʉ.Ⱥ. Ⱥɤɚɧɨɜɚ, Ⱥ Ⱥɝɚɮɨɧɨɜɚ, Ʉ.Ⱥ. 
Ⱥɤɫɟɧɨɜɚ, ɋ.Ƚ. Ȼɨɠɭɤ, Ɇ. Ƚɨɪɲɬɟɣɧ. ɐɿ ɚɜɬɨɪɢ ɪɨɡɝɥɹɞɚɥɢ ɪɟɤɥɚɦɭ ɹɤ ɟɤɨɧɨɦɿɱɧɭ 
ɤɚɬɟɝɨɪɿɸ. Ɋɟɤɥɚɦɚ ɹɤ ɨɞɢɧ ɡ ɟɥɟɦɟɧɬɿɜ ɦɚɪɤɟɬɢɧɝɨɜɨʀ ɞɿɹɥɶɧɨɫɬɿ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ 
ɪɨɛɨɬɚɯ Ⱦ. Ȼɟɪɧɟɬɚ, Ⱥ. Ⱦɟɣɚɧɚ, Ɏ. Ʉɨɬɥɟɪɚ, Є. Ɋɨɦɚɬɚ, ɀ. ɋєɝɟɥɢ. 

Ɋɨɡɝɥɹɧɟɦɨ ɿɫɧɭɸɱɿ, ɛɿɥɶɲ ɜɿɞɨɦɿ ɬɪɚɤɬɭɜɚɧɧɹ ɩɨɧɹɬɬɹ ɪɟɤɥɚɦɚ, ɜɢɡɧɚɱɟɧɧɹ ʀʀ 
ɫɭɬɧɨɫɬɿ, ɡɧɚɱɟɧɧɹ.  

ȼ ɧɚɭɤɨɜɿɣ ɥɿɬɟɪɚɬɭɪɿ ɩɪɢɜɟɞɟɧɨ ɛɥɢɡɶɤɨ 20-ɬɢ ɬɪɚɤɬɭɜɚɧɶ ɩɨɧɹɬɬɹ ɪɟɤɥɚɦɢ. 
ɇɚɩɪɢɤɥɚɞ, Ⱥɦɟɪɢɤɚɧɫɶɤɚ ɚɫɨɰɿɚɰɿɹ ɦɚɪɤɟɬɢɧɝɭ ɩɿɞ ɪɟɤɥɚɦɨɸ ɪɨɡɭɦɿє:  «ɛɭɞɶ-ɹɤɭ 
ɮɨɪɦɭ ɧɟɨɫɨɛɢɫɬɨɝɨ ɭɹɜɥɟɧɧɹ ɿ ɩɪɨɫɭɜɚɧɧɹ ɿɞɟɣ, ɬɨɜɚɪɿɜ ɚɛɨ ɩɨɫɥɭɝ, ɨɩɥɚɱɭɜɚɧɭ ɬɨɱɧɨ 
ɜɫɬɚɧɨɜɥɟɧɢɦ ɡɚɦɨɜɧɢɤɨɦ». ȼɿɞɨɦɢɣ ɧɚɭɤɨɜɟɰɶ Ɏ. Ʉɨɬɥɟɪ ɩɿɞ ɪɟɤɥɚɦɨɸ ɪɨɡɭɦɿɜ ɛɭɞɶ-

ɹɤɭ ɩɥɚɬɧɭ ɮɨɪɦɭ ɧɟɨɫɨɛɢɫɬɨɝɨ ɩɪɟɞɫɬɚɜɥɟɧɧɹ ɿ ɩɪɨɫɭɜɚɧɧɹ ɿɞɟɣ, ɬɨɜɚɪɿɜ ɚɛɨ ɩɨɫɥɭɝ, 
ɹɤɭ ɡɚɦɨɜɥɹє ɿ ɮɿɧɚɧɫɭє ɩɟɜɧɢɣ ɫɩɨɧɫɨɪ, ɬɚ ɧɚɝɨɥɨɲɭɜɚɜ, ɳɨ ɪɟɤɥɚɦɚ ɩɪɟɞɫɬɚɜɥɹє 
ɫɨɛɨɸ ɧɟɨɫɨɛɢɫɬɿ ɮɨɪɦɢ ɤɨɦɭɧɿɤɚɰɿʀ, ɳɨ ɡɞɿɣɫɧɸєɬɶɫɹ ɡɚ ɩɨɫɟɪɟɞɧɢɰɬɜɨɦ ɩɥɚɬɧɢɯ 
ɡɚɫɨɛɿɜ ɩɨɲɢɪɟɧɧɹ ɿɧɮɨɪɦɚɰɿʀ ɡ ɱɿɬɤɨ ɜɤɚɡɚɧɢɦ ɞɠɟɪɟɥɨɦ ɮɿɧɚɧɫɭɜɚɧɧɹ Д4, ɫ. 43 Ж. Ⱥ. 
Ⱦɟɣɥɹɧ ɩɪɢɜɨɞɢɬɶ ɧɚɫɬɭɩɧɟ ɜɢɡɧɚɱɟɧɧɹ, ɳɨ ɪɟɤɥɚɦɚ - ɩɥɚɬɧɟ, ɨɞɧɨɫɩɪɹɦɨɜɚɧɟ ɿ 
ɧɟɨɫɨɛɢɫɬɟ ɡɜɟɪɧɟɧɧɹ, ɡɞɿɣɫɧɸɜɚɧɟ ɱɟɪɟɡ ɡɚɫɨɛɢ ɦɚɫɨɜɨʀ ɿɧɮɨɪɦɚɰɿʀ ɬɚ ɿɧɲɿ ɜɢɞɢ 
ɡɜ'ɹɡɤɭ, ɚɝɿɬɚɰɿɹ ɧɚ ɤɨɪɢɫɬɶ ɛɭɞɶ-ɹɤɨɝɨ ɬɨɜɚɪɭ ɚɛɨ ɩɨɫɥɭɝɢ Д2, ɫ. 25Ж. ɐɿɤɚɜɟ ɿ ɬɚɤɟ 
ɬɪɚɤɬɭɜɚɧɧɹ ɪɟɤɥɚɦɚ - ɫɩɥɚɱɟɧɿ ɤɨɲɬɢ ɧɟɩɪɹɦɢɯ ɤɨɦɭɧɿɤɚɰɿɣ ɦɿɠ ɜɢɪɨɛɧɢɤɨɦ 
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(ɪɟɤɥɚɦɨɞɚɜɰɟɦ), ɿ ɩɨɤɭɩɰɟɦ (ɫɩɨɠɢɜɚɱɟɦ), ɫɩɪɹɦɨɜɚɧɿ ɧɚ ɞɨɫɹɝɧɟɧɧɹ ɩɨɫɬɚɜɥɟɧɢɯ 
ɦɚɪɤɟɬɢɧɝɨɜɢɯ ɰɿɥɟɣ  Д4, ɫ. 111Ж. 

ɍ ɩɪɢɜɟɞɟɧɢɯ ɬɪɚɤɬɭɜɚɧɧɹɯ ɪɟɤɥɚɦɢ ɜɿɞɛɢɬɿ ɪɿɡɧɿ ɩɿɞɯɨɞɢ ɭɱɟɧɢɯ ɿ ɮɚɯɿɜɰɿɜ ɞɨ 
ɜɢɜɱɟɧɧɹ ɪɟɤɥɚɦɢ. ɉɪɨɬɟ ɜɫɿ ɜɨɧɢ ɧɟ ɩɨɡɛɚɜɥɟɧɿ ɫɩɿɥɶɧɢɯ  ɪɢɫ :  

ɧɟɨɫɨɛɢɫɬɢɣ ɯɚɪɚɤɬɟɪ, ɛɨ ɪɟɤɥɚɦɚ ɡɞɿɣɫɧɸєɬɶɫɹ ɱɟɪɟɡ ɩɨɫɟɪɟɞɧɢɤɿɜ; 
ɪɟɤɥɚɦɚ – ɨɞɧɨɫɬɨɪɨɧɧɿɣ ɩɪɨɰɟɫ, ɫɩɪɹɦɨɜɚɧɢɣ ɜɿɞ ɪɟɤɥɚɦɨɞɚɜɰɹ ɞɨ ɫɩɨɠɢɜɚɱɚ; 
ɧɟɜɢɡɧɚɱɟɧɿɫɬɶ ɪɟɤɥɚɦɢ, ɬɨɦɭ ɳɨ ɧɟɦɨɠɥɢɜɨ ɤɨɧɤɪɟɬɧɨ ɨɰɿɧɢɬɢ ɟɮɟɤɬ ɪɟɤɥɚɦɢ, 

ɜɫɬɚɧɨɜɢɬɢ ɤɿɥɶɤɿɫɧɿ ɬɚ ɹɤɿɫɧɿ ɩɨɤɚɡɧɢɤɢ ɜɩɥɢɜɭ ɧɚ ɫɩɨɠɢɜɚɱɚ; 
ɝɪɨɦɚɞɫɶɤɢɣ ɯɚɪɚɤɬɟɪ ɪɟɤɥɚɦɧɨʀ ɞɿɹɥɶɧɨɫɬɿ: ɪɟɤɥɚɦɭєɬɶɫɹ ɬɨɜɚɪ ɚ ɦɟɠɚɯ ɡɚɤɨɧɭ ɬɚ 

ɡɚɝɚɥɶɧɨɩɪɢɣɧɹɬɢɣ; 
ɪɟɤɥɚɦɚ ɦɿɫɬɢɬɶ ɿɧɮɨɪɦɚɰɿɸ ɩɪɨ ɡɚɦɨɜɧɢɤɚ, ɨɬɠɟ ɫɩɨɠɢɜɚɱ ɡɚɜɠɞɢ ɪɨɡɭɦɿє ɤɨɦɭ 

ɜɢɝɿɞɧɨ ɪɟɤɥɚɦɭɜɚɬɢ ɩɪɨɞɭɤɰɿɸ. 
 ȼɢɯɨɞɹɱɢ ɡ ɭɡɚɝɚɥɶɧɟɧɧɹ ɧɚɹɜɧɢɯ ɩɿɞɯɨɞɿɜ ɞɨ ɜɢɡɧɚɱɟɧɧɹ ɪɟɤɥɚɦɢ ɬɚ ɜɢɹɜɢɜɲɢ ʀɯ 

ɫɩɿɥɶɧɿ ɪɢɫɢ ɜɜɚɠɚєɦɨ, ɳɨ ɩɿɞ ɪɟɤɥɚɦɨɸ ɫɥɿɞ ɪɨɡɭɦɿɬɢ ɛɚɝɚɬɨɮɭɧɤɰɿɨɧɚɥɶɧɢɣ ɩɪɨɞɭɤɬ 

ɦɚɪɤɟɬɢɧɝɨɜɨʀ ɞɿɹɥɶɧɨɫɬɿ, ɳɨ ɩɪɟɞɫɬɚɜɥɹє ɮɨɪɦɭ ɩɥɚɬɧɨɝɨ, ɨɞɧɨɫɩɪɹɦɨɜɚɧɨɝɨ, 
ɧɟɨɫɨɛɢɫɬɨɝɨ ɩɪɨɫɭɜɚɧɧɹ ɬɜɨɪɱɨʀ ɿɞɟʀ, ɬɨɜɚɪɭ ɱɢ ɩɨɫɥɭɝɢ, ɫɬɜɨɪɟɧɢɯ ɞɥɹ ɩɿɞɜɢɳɟɧɧɹ 
ɟɮɟɤɬɢɜɧɨɫɬɿ ɡɛɭɬɨɜɨʀ ɞɿɹɥɶɧɨɫɬɿ ɲɥɹɯɨɦ ɩɫɢɯɨɥɨɝɿɱɧɨʀ ɞɿʀ ɧɚ ɩɨɬɪɟɛɢ ɫɩɨɠɢɜɚɱɿɜ.  

Ɍɚɤɢɦ ɱɢɧɨɦ, ɦɨɠɧɚ ɡɪɨɛɢɬɢ ɧɚɫɬɭɩɧɢɣ ɜɢɫɧɨɜɨɤ, ɳɨ ɪɟɤɥɚɦɚ ɩɪɨɣɲɥɚ ɞɨɜɝɢɣ 
ɲɥɹɯ ɪɨɡɜɢɬɤɭ ɬɚ ɬɪɚɧɫɮɨɪɦɭɜɚɥɚɫɶ ɭ ɧɟɜɿɞ’єɦɧɢɣ ɚɫɩɟɤɬ ɪɢɧɤɨɜɨʀ ɟɤɨɧɨɦɿɤɢ ɤɨɠɧɨʀ 
ɤɪɚʀɧɢ. Ⱦɨɫɥɿɞɠɟɧɧɹ ɪɟɤɥɚɦɢ, ɪɟɤɥɚɦɧɨʀ ɞɿɹɥɶɧɨɫɬɿ ɞɨɫɢɬɶ ɚɤɬɭɚɥɶɧɢɣ ɧɚɩɪɹɦ ɞɥɹ 
ɩɨɞɚɥɶɲɨɝɨ ɧɚɭɤɨɜɨɝɨ ɞɨɫɥɿɞɠɟɧɧɹ. ɉɟɪɫɩɟɤɬɢɜɧɢɦ ɧɚɩɪɹɦɨɦ ɩɨɞɚɥɶɲɢɯ ɧɚɭɤɨɜɢɯ 
ɞɨɫɥɿɞɠɟɧɶ ɜɜɚɠɚєɦɨ ɩɢɬɚɧɧɹ ɪɟɤɥɚɦɧɨʀ ɞɿɹɥɶɧɨɫɬɿ ɬɚ ɨɰɿɧɸɜɚɧɧɹ ɟɮɟɤɬɢɜɧɨɫɬɿ 
ɜɟɞɟɧɧɹ ɪɟɤɥɚɦɧɨʀ ɤɚɦɩɚɧɿʀ. 
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ɍȾɈɋɄɈɇȺɅȿɇɇə ɋɌɊȺɌȿȽȱɑɇɈȽɈ ɍɉɊȺȼɅȱɇɇə ɉȱȾɉɊɂЄɆɋɌȼɈɆ 
Ⱦɟɧɿɫɨɜɚ Ɍ.Ɇ., ɫɬɭɞɟɧɬɤɚ ɝɪ. ɉɍ–19ɝɡɦ 

ɋɯɿɞɧɨɭɤɪɚʀɧɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɿɦɟɧɿ ȼ. Ⱦɚɥɹ 

Ɇɟɧɟɞɠɦɟɧɬ ɩɿɞɩɪɢєɦɫɬɜɚ ɦɨɠɟ ɤɟɪɭɜɚɬɢɫɹ ɨɫɧɨɜɚɦɢ ɫɬɪɚɬɟɝɿɱɧɨɝɨ ɭɩɪɚɜɥɿɧɧɹ 
ɞɥɹ ɜɢɞɿɥɟɧɧɹ ɧɚɣɛɿɥɶɲ ɩɪɿɨɪɢɬɟɬɧɢɯ ɦɟɯɚɧɿɡɦɿɜ ɭɩɪɚɜɥɿɧɧɹ ɨɪɝɚɧɿɡɚɰɿєɸ. ȼɢɯɨɞɨɦ 
ɍɤɪɚʀɧɢ ɧɚ ɩɪɨɫɬɨɪɢ ɫɜɿɬɨɜɨʀ ɟɤɨɧɨɦɿɤɢ ɨɛɭɦɨɜɥɟɧɚ ɧɚɝɚɥɶɧɚ ɩɨɬɪɟɛɚ ɨɫɜɨʀɬɢ 
ɚɤɬɭɚɥɶɧɿ ɡɚɤɨɧɢ ɫɩɿɜɩɪɚɰɿ ɿɡ ɡɨɜɧɿɲɧɿɦ ɫɟɪɟɞɨɜɢɳɟɦ. ɋɚɦɟ ɬɨɦɭ ɧɚɪɚɡɿ ɧɟɨɛɯɿɞɧɨ 
ɩɿɞɜɢɳɢɬɢ ɟɮɟɤɬɢɜɧɿɫɬɶ ɤɟɪɭɜɚɧɧɹ ɩɿɞɩɪɢєɦɫɬɜɚɦɢ, ɭɜɟɫɬɢ ɜ ɞɿɸ ɧɨɜɿɬɧɿ ɬɟɯɧɨɥɨɝɿʀ 
ɦɟɧɟɞɠɦɟɧɬɭ, ɩɨɱɚɬɢ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɞɿєɜɿ ɭɩɪɚɜɥɿɧɫɶɤɿ ɿɧɫɬɪɭɦɟɧɬɢ. ɇɟ ɦɟɧɲ 
ɡɧɚɱɭɳɢɦ є ɫɬɪɚɬɟɝɿɱɧɟ ɭɩɪɚɜɥɿɧɧɹ, ɳɨ ɞɨɡɜɨɥɹє ɩɿɞɜɢɳɢɬɢ ɤɨɧɤɭɪɟɧɬɧɭ 
ɫɩɪɨɦɨɠɧɿɫɬɶ ɩɿɞɩɪɢєɦɫɬɜɚ. ɇɚ ɬɟɩɟɪɿɲɧɿɣ ɦɨɦɟɧɬ ɫɢɬɭɚɰɿɹ ɧɚɫɬɭɩɧɚ: ɟɤɨɧɨɦɿɤɚ 
ɤɪɚʀɧɢ ɜɿɞɡɧɚɱɚєɬɶɫɹ ɩɿɞɜɢɳɟɧɨɸ ɧɟɫɬɚɛɿɥɶɧɿɫɬɸ, ɳɨ ɩɿɞɜɢɳɭє ɪɿɜɟɧɶ ɧɟɜɢɡɧɚɱɟɧɨɫɬɿ. 
ɐɟ ɡɚɬɪɭɞɧɹє ɮɭɧɤɰɿɨɧɭɜɚɧɧɹ ɜɿɬɱɢɡɧɹɧɢɯ ɩɿɞɩɪɢєɦɫɬɜ ɧɚ ɫɜɿɬɨɜɨɦɭ ɪɢɧɤɭ. Ⱥɧɚɥɿɡ 
ɦɢɧɭɥɨɝɨ ɞɨɫɜɿɞɭ ɬɚ ɩɪɚɤɬɢɤɢ ɧɚ ɜɧɭɬɪɿɲɧɶɨɦɭ ɪɢɧɤɭ ɩɨɤɚɡɭє, ɳɨ ɬɚɤɿ ɬɪɭɞɧɨɳɿ 
ɦɨɠɧɚ ɩɨɞɨɥɚɬɢ ɡɚ ɭɦɨɜɢ ɞɨɬɪɢɦɚɧɧɹ ɪɹɞɭ ɭɦɨɜ. ɉɨ-ɩɟɪɲɟ, ɰɟ ɝɧɭɱɤɿɫɬɶ ɬɚ ɲɜɢɞɤɿɫɬɶ 
ɩɪɢɫɬɨɫɭɜɚɧɧɹ ɞɨ ɡɨɜɧɿɲɧɿɯ ɡɦɿɧ. Ⱥ ɩɨ-ɞɪɭɝɟ, ɰɟ ɧɚɹɜɧɿɫɬɶ ɱɿɬɤɨɝɨ ɩɥɚɧɭ ɧɚ 
ɩɟɪɫɩɟɤɬɢɜɭ ɬɚ ɜɢɞɿɥɟɧɧɹ ɜɥɚɫɧɢɯ ɤɨɧɤɭɪɟɧɬɧɢɯ ɩɟɪɟɜɚɝ. Ⱦɥɹ ɰɢɯ ɰɿɥɟɣ ɦɨɠɧɚ 
ɜɢɤɨɪɢɫɬɚɬɢ ɞɨɫɜɿɞ ɡɚɤɨɪɞɨɧɧɢɯ ɨɪɝɚɧɿɡɚɰɿɣ, ɳɨ ɡɚɫɬɨɫɨɜɭɸɬɶ ɦɟɬɨɞɢ ɦɨɧɿɬɨɪɢɧɝɭ ɿ 
ɚɧɚɥɿɡɭɸɬɶ ɡɨɜɧɿɲɧɿ ɬɚ ɜɧɭɬɪɿɲɧɿ ɱɢɧɧɢɤɢ. Ɉɬɪɢɦɚɧɭ ɿɧɮɨɪɦɚɰɿɸ ɳɨɞɨ ɩɟɪɟɜɚɝ ɬɚ 
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ɧɟɞɨɥɿɤɿɜ ɩɿɞɩɪɢєɦɫɬɜ, ɪɢɡɢɤɿɜ ɬɚ ɫɩɪɢɹɬɥɢɜɢɯ ɭɦɨɜ ɜɚɪɬɨ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɞɥɹ 
ɩɨɫɬɚɧɨɜɤɢ ɬɚ ɞɨɨɩɪɚɰɸɜɚɧɧɹ ɫɬɪɚɬɟɝɿɱɧɢɯ ɩɥɚɧɿɜ ɬɚ ɰɿɥɟɣ, ɚ ɬɚɤɨɠ ɬɚɤɬɢɤɢ ʀɯ 
ɞɨɫɹɝɧɟɧɧɹ. 

ɇɚ ɫɶɨɝɨɞɧɿɲɧɿɣ ɞɟɧɶ, ɿɝɧɨɪɭɜɚɧɧɹ ɩɪɢɧɰɢɩɿɜ ɫɬɪɚɬɟɝɿɱɧɨɝɨ ɩɥɚɧɭɜɚɧɧɹ 
ɩɪɢɡɜɨɞɢɬɶ ɞɨ ɧɟɦɨɠɥɢɜɨɫɬɿ ɟɮɟɤɬɢɜɧɨɝɨ ɮɭɧɤɰɿɨɧɭɜɚɧɧɹ ɩɿɞɩɪɢєɦɫɬɜɚ. Ɇɨɠɧɚ ɡ 
ɭɩɟɜɧɟɧɿɫɬɸ ɫɬɜɟɪɞɠɭɜɚɬɢ, ɳɨ ɧɚɪɚɡɿ ɰɟ ɧɚɣɜɚɠɥɢɜɿɲɚ ɪɭɲɿɣɧɚ ɫɢɥɚ ɜɢɪɨɛɧɢɰɬɜɚ, 
ɪɨɡɩɨɞɿɥɭ, ɨɛɦɿɧɭ ɿ ɫɩɨɠɢɜɚɧɧɹ ɭ ɫɭɫɩɿɥɶɫɬɜɿ. 

ɉɨɫɬɚɧɨɜɤɚ ɡɚɜɞɚɧɧɹ. ȼ ɪɟɚɥɿɹɯ ɬɟɩɟɪɿɲɧɶɨɝɨ ɮɭɧɤɰɿɨɧɭɜɚɧɧɹ ɩɿɞɩɪɢєɦɫɬɜɚ 
ɧɟɦɨɠɥɢɜɟ ɛɟɡ ɫɬɪɚɬɟɝɿɱɧɨɝɨ ɭɩɪɚɜɥɿɧɧɹ. ȼɢɤɨɪɢɫɬɚɧɧɹ ɤɨɧɰɟɩɬɭɚɥɶɧɢɯ ɦɟɬɨɞɿɜ ɜ 
ɫɬɪɚɬɟɝɿɱɧɨɦɭ ɭɩɪɚɜɥɿɧɧɿ ɞɨɡɜɨɥɢɬɶ ɨɬɪɢɦɭɜɚɬɢ ɚɤɬɭɚɥɶɧɭ ɿɧɮɨɪɦɚɰɿɸ ɩɪɨ ɫɜɨʀ 
ɦɨɠɥɢɜɨɫɬɿ. ɇɚɪɚɡɿ ɰɟ ɩɪɿɨɪɢɬɟɬɧɟ ɡɚɜɞɚɧɧɹ, ɚɞɠɟ ɰɟ ɞɨɡɜɨɥɢɬɶ ɨɪɝɚɧɿɡɚɰɿɹɦ 
ɩɿɞɜɢɳɭɜɚɬɢ ɜɥɚɫɧɭ ɤɨɧɤɭɪɟɧɬɨɫɩɪɨɦɨɠɧɿɫɬɶ ɧɚ ɦɿɠɧɚɪɨɞɧɨɦɭ ɪɢɧɤɭ. 

Ⱥɧɚɥɿɡ ɪɟɡɭɥɶɬɚɬɿɜ. Ɋɚɡɨɦ ɡɿ ɡɦɿɧɨɸ ɨɛɫɬɚɜɢɧ ɮɭɧɤɰɿɨɧɭɜɚɧɧɹ ɩɿɞɩɪɢєɦɫɬɜ ɦɚє 
ɤɨɪɢɝɭɜɚɬɢɫɹ  ɣ ɫɢɫɬɟɦɚ ɭɩɪɚɜɥɿɧɧɹ. ȼɨɧɚ ɩɨɜɢɧɧɚ ɦɿɫɬɢɬɢ ɜ ɫɨɛɿ ɟɥɟɦɟɧɬ –
ɫɬɪɚɬɟɝɿɱɧɟ, ɨɩɟɪɚɬɢɜɧɟ ɿ ɬɚɤɬɢɱɧɟ ɭɩɪɚɜɥɿɧɧɹ ɡ ɜɿɞɩɨɜɿɞɧɢɦɢ ɮɭɧɤɰɿɹɦɢ, ɡɚɝɚɥɶɧɢɦɢ 
ɬɚ ɤɨɧɤɪɟɬɧɢɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ, ɨɪɝɚɧɿɡɚɰɿɣɧɢɦɢ ɫɬɪɭɤɬɭɪɚɦɢ Д1, ɫ. 6Ж.

ɇɚ ɫɶɨɝɨɞɧɿɲɧɿɣ ɞɟɧɶ ɿɫɧɭє ɜɠɟ ɱɢɦɚɥɨ ɜɢɡɧɚɱɟɧɶ ɩɨɧɹɬɬɹ «ɫɬɪɚɬɟɝɿɱɧɟ 
ɭɩɪɚɜɥɿɧɧɹ». Ɉɞɧɿ ɡ ɧɢɯ ɨɩɢɫɭɸɬɶ ɣɨɝɨ ɹɤ ɩɪɨɰɟɫ Д2, ɫ. 9Ж, ɿɧɲɿ – ɜɤɥɚɞɚɸɬɶ ɡɧɚɱɟɧɧɹ 
ɪɟɡɭɥɶɬɚɬɭ ɞɿɹɥɶɧɨɫɬɿ. ȼ ɬɨɣ ɱɚɫ, ɹɤ ɫɩɟɰɿɚɥɿɫɬ ɫ ɦɟɧɟɞɠɦɟɧɬɭ Ɇ. Ɇɟɫɤɨɧ ɜɢɡɧɚɱɚє ɰɟ 
ɩɨɧɹɬɬɹ ɹɤ «ɞɟɬɚɥɶɧɢɣ ɤɨɦɩɥɟɤɫɧɢɣ ɩɥɚɧ» Д3, ɫ. 260Ж.

ɋɩɟɰɿɚɥɿɫɬ ɡ ɫɬɪɚɬɟɝɿɱɧɨɝɨ ɭɩɪɚɜɥɿɧɧɹ ȱ. Ⱥɧɫɨɮɮ ɩɿɞɤɪɟɫɥɸє ɛɚɝɚɬɨɝɪɚɧɧɿɫɬɶ 
ɬɟɪɦɿɧɭ «ɫɬɪɚɬɟɝɿɹ» ɿ ɧɚɜɨɞɢɬɶ ɧɚɫɬɭɩɧɿ ɜɢɡɧɚɱɟɧɧɹ: "ɫɬɪɚɬɟɝɿɹ – ɧɚɛɿɪ ɩɪɚɜɢɥ ɞɥɹ 
ɩɪɢɣɧɹɬɬɹ ɪɿɲɟɧɶ ... " Д4, ɫ. 68Ж; "ɨɪɿєɧɬɢɪ ɹɜɥɹє ɫɨɛɨɸ ɦɟɬɭ, ɳɨ ɩЩКɝɧО ɞɨɫɹɝɬɢ ɮɿɪɦɚ, 
ɚ ɫɬɪɚɬɟɝɿɹ – ɡɚɫɿɛ ɞɥɹ ɞɨɫɹɝɧɟɧɧɹ ɦɟɬɢ... ɫɬɪɚɬɟɝɿɹ ɬɚ ɨɪɿєɧɬɢɪɢ ɜɡɚєɦɨɡɚɦɿɧɧɿ ɹɤ ɜ 
ɨɤɪɟɦɿ ɦɨɦɟɧɬɢ, ɬɚɤ ɿ ɧɚ ɪɿɡɧɢɯ ɪɿɜɧɹɯ ɨɪɝɚɧɿɡɚɰɿʀ" Д4, ɫ. 6Ж; " ... ɫɬɪɚɬɟɝɿɹ – ɰɟ 
ɫɢɫɬɟɦɧɢɣ ɩɿɞɯɿɞ, ɳɨ ɡɚɛɟɡɩɟɱɭє ɫɤɥɚɞɧɿɣ ɨɪɝɚɧɿɡɚɰɿʀ ɡɛɚɥɚɧɫɨɜɚɧɿɫɬɶ ɿ ɡɚɝɚɥɶɧɢɣ 
ɧɚɩɪɹɦɨɤ ɡɪɨɫɬɚɧɧɹ" Д4, ɫ. 71Ж.

ɉɨɧɹɬɬɹ «ɫɬɪɚɬɟɝɿɱɧɟ ɭɩɪɚɜɥɿɧɧɹ» ɜɢɧɢɤɥɨ ɧɚɩɪɢɤɿɧɰɿ 60-ɯ – ɧɚ ɩɨɱɚɬɤɭ 70-ɯ ɪɨɤɿɜ 
ɏɏ ɫɬ. ȼ ɬɨɣ ɱɚɫ ɣɨɝɨ ɜɢɤɨɪɢɫɬɨɜɭɜɚɥɢ ɞɥɹ ɜɢɡɧɚɱɟɧɧɹ ɩɨɬɨɱɧɨɝɨ ɭɩɪɚɜɥɿɧɧɹ ɧɚ ɪɿɜɧɿ 
ɜɢɪɨɛɧɢɰɬɜɚ, ɧɚ ɩɪɨɬɢɜɚɝɭ ɬɨɦɭ, ɳɨ ɦɚє ɦɿɫɰɟ ɧɚ ɜɢɳɨɦɭ ɪɿɜɧɿ Д5, ɫ. 15Ж. Ⱦɥɹ 
ɜɩɪɨɜɚɞɠɟɧɧɹ ɫɬɪɚɬɟɝɿɱɧɨɝɨ ɭɩɪɚɜɥɿɧɧɹ ɧɚ ɩɿɞɩɪɢєɦɫɬɜɿ ɦɚє ɜɢɤɨɧɭɜɚɬɢɫɹ ɨɞɧɚ ɭɦɨɜɚ: 
ɨɪɝɚɧɿɡɚɰɿɹ ɩɨɜɢɧɧɚ ɛɭɬɢ ɫɬɪɚɬɟɝɿɱɧɨ ɨɪɿєɧɬɨɜɚɧɨɸ. Ɂɚɞɥɹ ɞɨɫɹɝɧɟɧɧɹ ɰɿєʀ ɦɟɬɢ 
ɧɟɨɛɯɿɞɧɿ ɫɩɿɜɪɨɛɿɬɧɢɤɢ ɡɿ ɫɬɪɚɬɟɝɿɱɧɢɦ ɦɢɫɥɟɧɧɹɦ ɬɚ ɧɚɹɜɧɿɫɬɶ ɦɟɯɚɧɿɡɦɿɜ 
ɫɬɪɚɬɟɝɿɱɧɨɝɨ ɩɥɚɧɭɜɚɧɧɹ. Ɉɫɬɚɧɧє ɞɨɡɜɨɥɹє ɫɮɨɪɦɭɜɚɬɢ ɿɧɬɟɝɪɨɜɚɧɭ ɫɢɫɬɟɦɭ 
ɫɬɪɚɬɟɝɿɱɧɢɯ ɩɥɚɧɿɜ ɿ ɩɨɬɨɱɧɭ, ɩɨɜɫɹɤɞɟɧɧɭ ɞɿɹɥɶɧɿɫɬɶ, ɨɪɿєɧɬɨɜɚɧɭ ɧɚ ɞɨɫɹɝɧɟɧɧɹ 
ɫɬɪɚɬɟɝɿɱɧɢɯ ɰɿɥɟɣ. 

ɑɢɦ ɫɥɚɛɤɿɲɿ ɫɬɪɚɬɟɝɿɱɧɿ ɿ ɮɿɧɚɧɫɨɜɿ ɞɨɫɹɝɧɟɧɧɹ ɩɿɞɩɪɢєɦɫɬɜɚ, ɬɢɦ ɛɿɥɶɲɨɸ є 
ɧɟɨɛɯɿɞɧɿɫɬɶ ɩɟɪɟɝɥɹɞɭ ɣɨɝɨ ɫɬɪɚɬɟɝɿʀ. Ⱥɞɠɟ ɫɥɚɛɤɿ ɞɨɫɹɝɧɟɧɧɹ – ɰɟ ɫɢɝɧɚɥ ɩɪɨ 
ɧɢɡɶɤɢɣ ɪɿɜɟɧɶ ɫɬɪɚɬɟɝɿʀ ɱɢ ɩɪɨ ɫɥɚɛɤɟ ʀʀ ɜɢɤɨɧɚɧɧɹ, ɚ ɿɧɨɞɿ ɧɚɜɿɬɶ ɩɪɨ ɨɛɢɞɜɚ ɰɿ 
ɮɚɤɬɨɪɢ Д6, ɫ. 102Ж.

ȼɢɫɧɨɜɤɢ. ɇɚ ɫɶɨɝɨɞɧɿɲɧɿɣ ɞɟɧɶ ɟɮɟɤɬɢɜɧɿɫɬɶ ɮɭɧɤɰɿɨɧɭɜɚɧɧɹ ɩɿɞɩɪɢєɦɫɬɜɚ 
ɧɚɩɪɹɦɭ ɡɚɥɟɠɢɬɶ ɜɿɞ ɫɬɪɚɬɟɝɿɱɧɨɝɨ ɭɩɪɚɜɥɿɧɧɹ. ȼɨɧɨ ɧɚɞɚє ɨɪɝɚɧɿɡɚɰɿʀ ɧɟɨɛɯɿɞɧɿ 
ɿɧɫɬɪɭɦɟɧɬɢ ɤɨɨɪɞɢɧɚɰɿʀ ɬɚ ɿɧɬɟɝɪɚɰɿʀ ɪɿɡɧɨɦɚɧɿɬɧɢɯ ɜɢɞɿɜ ɮɭɧɤɰɿɨɧɭɜɚɧɧɹ. Ʉɪɿɦ ɬɨɝɨ, 
ɫɬɪɚɬɟɝɿɱɧɟ ɭɩɪɚɜɥɿɧɧɹ ɞɨɡɜɨɥɹє ɩɿɞɩɪɢєɦɫɬɜɚɦ ɩɟɪɟɞɛɚɱɚɬɢ ɡɦɿɧɢ ɬɚ ɚɞɚɩɬɭɜɚɬɢɫɹ ɞɨ 
ɧɢɯ, ɚ ɬɚɤɨɠ ɜɫɬɚɧɨɜɥɸє ɡɜ'ɹɡɨɤ ɦɿɠ ɪɨɡɪɨɛɤɨɸ ɬɚ ɪɟɚɥɿɡɚɰɿєɸ ɫɬɪɚɬɟɝɿʀ.
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ɋɍɑȺɋɇȱ ɉɊɈȻɅȿɆɂ ȼȿȾȿɇɇə ȾȱɅɈȼɂɏ ɉȿɊȿȽɈȼɈɊȱȼ
ɐɢɫɟɜɢɱ ȱ.Ⱥ., ɏɪɢɫɬɨɮɨɪɨɜɚ Ʉ.ȼ., Ⱦɟɪɠɚɤ ɇ.Ɉ. ɤ.ɟ.ɧ., ɞɨɰ.

ɋɯɿɞɧɨɭɤɪɚʀɧɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɿɦɟɧɿ ȼɨɥɨɞɢɦɢɪɚ Ⱦɚɥɹ
ȼ ɫɭɱɚɫɧɨɦɭ ɩɿɞɩɪɢєɦɧɢɰɶɤɨɦɭ ɛɿɡɧɟɫɿ ɜɟɞɟɧɧɹ ɞɿɥɨɜɢɯ ɩɟɪɟɝɨɜɨɪɿɜ є ɞɨɫɢɬɶ 

ɜɚɠɥɢɜɨɸ ɫɤɥɚɞɨɜɨɸ ɭɫɩɿɯɭ. Ⱥɞɠɟ ɫɭɱɚɫɧɚ ɩɿɞɩɪɢєɦɧɢɰɶɤɚ ɞɿɹɥɶɧɿɫɬɶ ɦɨɠɟ 
ɟɮɟɤɬɢɜɧɨ ɡɞɿɣɫɧɸɜɚɬɢɫɶ ɿ ɪɨɡɜɢɜɚɬɢɫɶ ɡɚ ɭɦɨɜɢ ɧɚɥɟɠɧɨɝɨ ɞɨɬɪɢɦɚɧɧɹ ɜɢɦɨɝ ɧɟ 
ɬɿɥɶɤɢ ɟɤɨɧɨɦɿɱɧɨɝɨ ɿ ɫɨɰɿɚɥɶɧɨ-ɞɭɯɨɜɧɨɝɨ ɬɚ ɩɨɥɿɬɢɱɧɨɝɨ ɯɚɪɚɤɬɟɪɭ, ɚ ɣ ɧɟ ɦɟɧɲ 
ɜɚɠɥɢɜɨʀ ɫɤɥɚɞɨɜɨʀ ɭ ɞɨɫɹɝɧɟɧɧɿ ɤɨɦɟɪɰɿɣɧɨʀ ɦɟɬɢ ɰɟ ɞɨɬɪɢɦɚɧɧɹ ɟɥɟɦɟɧɬɿɜ ɬɚ ɟɬɚɩɿɜ 
ɩɪɨɰɟɫɭ ɩɟɪɟɝɨɜɨɪɿɜ. Ⱦɚɧɭ ɩɪɨɛɥɟɦɭ, ɳɨ ɫɬɨɫɭєɬɶɫɹ ɫɤɥɚɞɨɜɢɯ ɬɚɤɨɝɨ ɩɪɨɰɟɫɭ ɜ 
ɛɿɡɧɟɫɨɜɿɣ ɞɿɹɥɶɧɨɫɬɿ ɞɨɩɨɦɨɠɟ ɜɢɪɿɲɢɬɢ ɪɟɬɟɥɶɧɚ ɩɿɞɝɨɬɨɜɤɚ ɞɨ ɰɶɨɝɨ ɩɪɨɰɟɫɭ, ɭɫɩɿɯ
ɭ ɫɤɥɚɞɧɢɯ ɞɿɥɨɜɢɯ ɫɢɬɭɚɰɿɹɯ

Ɍɢɩɨɜɢɦɢ ɩɨɦɢɥɤɚɦɢ ɩɪɢɣɧɹɬɨ ɜɜɚɠɚɬɢ ɬɿ, ɹɤɿ ɜɿɞɛɭɜɚɸɬɶɫɹ ɧɚɣɱɚɫɬɿɲɟ ɿ 
ɧɚɣɛɿɥɶɲɨɸ ɤɿɥɶɤɿɫɬɸ ɥɸɞɟɣ. Ɂɞɟɛɿɥɶɲɨɝɨ ɰɿ ɩɨɦɢɥɤɢ ɜɥɚɫɬɢɜɿ ɧɨɜɚɱɤɚɦ, ɳɨ ɬɿɥɶɤɢ 
ɧɚɛɢɪɚɸɬɶɫɹ ɞɨɫɜɿɞɭ ɜ ɫɩɪɚɜɿ ɩɟɪɟɝɨɜɨɪɿɜ, ɚɥɟ ɣ ɛɿɥɶɲ ɞɨɫɜɿɞɱɟɧɿ ɩɟɪɟɝɨɜɿɪɧɢɤɢ 
ɦɨɠɭɬɶ ʀɯ ɞɨɩɭɫɤɚɬɢ. ɇɚɣɩɨɲɢɪɟɧɿɲɿ ɡ ɧɢɯ:

1. Ⱦɭɦɚɬɢ ɡɚ ɿɧɲɢɯ;

2. Ⱦɿɹɬɢ ɬɿɥɶɤɢ ɡɝɿɞɧɨ ɡ ɥɨɝɿɤɨɸ;

3. ɇɟ ɞɨɫɹɝɚɬɢ ɪɟɡɭɥɶɬɚɬɭ;

4. ɉɿɞɞɚɜɚɬɢɫɹ ɫɬɪɚɯɭ;

5. ȱɝɧɨɪɭɜɚɬɢ ɫɜɨʀ ɩɨɦɢɥɤɢ;

6. ɉɟɪɟɬɜɨɪɸɜɚɬɢ ɩɟɪɟɝɨɜɨɪɢ ɜ ɞɨɪɨɝɭ ɩɪɟɡɟɧɬɚɰɿɸ. Д2]

Ɉɫɧɨɜɧɿ ɩɪɚɜɢɥɚ ɜɟɞɟɧɧɹ ɩɟɪɟɝɨɜɨɪɿɜ. ȱɫɧɭɸɬɶ ɲɿɫɬɶ ɨɫɧɨɜɧɢɯ ɩɪɚɜɢɥ ɧɚɥɚɝɨɞɠɟɧɧɹ 
ɜɿɞɧɨɫɢɧ ɦɿɠ ɩɚɪɬɧɟɪɚɦɢ, ɩɪɨɩɨɧɨɜɚɧɿ ɚɦɟɪɢɤɚɧɫɶɤɢɦɢ ɮɚɯɿɜɰɹɦɢ.

1. Ɋɚɰɿɨɧɚɥɶɧɿɫɬɶ (ɜɦɿɧɧɹ ɜɟɫɬɢ ɫɟɛɟ ɫɬɪɢɦɚɧɨ);
2. Ɋɨɡɭɦɿɧɧɹ (ɭɜɚɠɧɿɫɬɶ ɞɨ ɬɨɱɤɢ ɡɨɪɭ ɩɚɪɬɧɟɪɚ);
3. ɋɩɿɥɤɭɜɚɧɧɹ (ɞɨɡɜɨɥɹє ɡɛɟɪɟɝɬɢ ɿ ɩɨɥɿɩɲɢɬɢ ɜɿɞɧɨɫɢɧɢ);
4. Ⱦɨɫɬɨɜɿɪɧɿɫɬɶ (ɩɨɦɢɥɤɨɜɚ ɿɧɮɨɪɦɚɰɿɹ ɧɟɫɩɪɢɹɬɥɢɜɨ ɜɩɥɢɜɚє ɹɤ ɧɚ ɚɪɝɭɦɟɧɬɢ,

ɬɚɤ ɿ ɧɚ ɪɟɩɭɬɚɰɿɸ);
5. ɍɧɢɤɧɟɧɧɹ ɦɟɧɬɨɪɫɶɤɨɝɨ ɬɨɧɭ (ɧɟɩɪɢɩɭɫɬɢɦɨ ɩɨɜɱɚɬɢ ɩɚɪɬɧɟɪɚ);
6. ɉɪɢɣɧɹɬɬɹ (ɩɨɫɬɚɪɚɣɬɟɫɹ ɜɫɬɚɬɢ ɧɚ ɫɬɨɪɨɧɭ ɩɚɪɬɧɟɪɚ ɿ ɛɭɞɶɬɟ ɜɿɞɤɪɢɬɿ ɨɬɪɢɦɚɬɢ

ɳɨɫɶ ɧɨɜɟ ɜɿɞ ɧɶɨɝɨ); Д1Ж
Ɍɟɯɧɨɥɨɝɿɹ ɬɚ ɫɬɪɭɤɬɭɪɚ ɩɪɨɰɟɫɭ ɩɟɪɟɝɨɜɨɪɿɜ ɩɪɟɞɫɬɚɜɥɟɧɨ ɜ ɬɚɛɥɢɰɿ 1. ȼɟɞɟɧɧɹ 
ɩɟɪɟɝɨɜɨɪɿɜ. ɍɫɩɿɯ ɩɟɪɟɝɨɜɨɪɿɜ ɛɚɝɚɬɨ ɜ ɱɨɦɭ ɫɤɥɚɞɚєɬɶɫɹ ɡ ɭɦɿɧɧɹ ɩɪɚɜɢɥɶɧɨ ɡɚɞɚɜɚɬɢ 
ɩɢɬɚɧɧɹ ɿ ɫɩɪɢɹє ɩɪɢɣɧɹɬɬɸ ɩɨɬɪɿɛɧɨɝɨ ɜɚɦ ɪɿɲɟɧɧɹ, ɬɨɦɭ ɯɿɞ ɩɟɪɟɝɨɜɨɪɿɜ ɦɨɠɧɚ 
ɤɨɧɬɪɨɥɸɜɚɬɢ ɬɚ ɪɟɝɭɥɸɜɚɬɢ ɡɚ ɞɨɩɨɦɨɝɨɸ ɬɚɤɢɯ ɩɢɬɚɧɶ: 
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Ɍɚɛɥɢɰɹ 1
ɋɬɪɭɤɬɭɪɚ ɩɟɪɟɝɨɜɨɪɧɨɝɨ ɩɪɨɰɟɫɭ

ȿɬɚɩ ɩɟɪɟɝɨɜɨɪɿɜ ɇɚɣɛɿɥɶɲ ɜɚɠɥɢɜɿ ɡɚɩɢɬɚɧɧɹ ɩɟɪɟɝɨɜɨɪɧɨɝɨ ɩɪɨɰɟɫɭ

ɉɿɞɝɨɬɨɜɤɚ 
ɩɟɪɟɝɨɜɨɪɿɜ

 ȱɧɮɨɪɦɚɰɿɣɧɿ ɩɢɬɚɧɧɹ ɩɪɢɡɧɚɱɟɧɿ ɞɥɹ ɡɛɨɪɭ ɜɿɞɨɦɨɫɬɟɣ;
 Ʉɨɧɬɪɨɥɶɧɿ ɩɢɬɚɧɧɹ ɧɟɨɛɯɿɞɧɿ, ɳɨɛ ɡ'ɹɫɭɜɚɬɢ, ɱɢ ɪɨɡɭɦɿє ɜɚɫ
ɩɚɪɬɧɟɪ. ɇɚɩɪɢɤɥɚɞ: «ɓɨ ɜɢ ɩɪɨ ɰɟ ɞɭɦɚєɬɟ?», «ɑɢ ɜɜɚɠɚєɬɟ ɜɢ ɬɚɤ
ɫɚɦɨ, ɹɤ ɿ ɹ?»;
 ɉɪɨɜɨɤɚɰɿɣɧɿ ɩɢɬɚɧɧɹ ɞɨɡɜɨɥɹɸɬɶ ɜɫɬɚɧɨɜɢɬɢ ɛɚɠɚɧɧɹ ɜɚɲɨɝɨ
ɩɚɪɬɧɟɪɚ. ɇɚɩɪɢɤɥɚɞ: «ȼɢ ɜɩɟɜɧɟɧɿ, ɳɨ ɡɦɨɠɟɬɟ ...?», «ȼɢ ɞɿɣɫɧɨ
ɜɜɚɠɚєɬɟ, ɳɨ...?» ;

ȿɬɚɩ ɩɟɪɟɝɨɜɨɪɿɜ ɇɚɣɛɿɥɶɲ ɜɚɠɥɢɜɿ ɡɚɩɢɬɚɧɧɹ ɩɟɪɟɝɨɜɨɪɧɨɝɨ ɩɪɨɰɟɫɭ

ɉɪɨɰɟɫ 
ɩɟɪɟɝɨɜɨɪɿɜ

 ɇɚɩɪɹɦɧɿ ɩɢɬɚɧɧɹ ɞɨɩɨɦɚɝɚɸɬɶ ɜɚɦ ɜɡɹɬɢ ɜ ɫɜɨʀ ɪɭɤɢ ɭɩɪɚɜɥɿɧɧɹ
ɯɨɞɨɦ ɩɟɪɟɝɨɜɨɪɿɜ ɿ ɧɚɩɪɚɜɢɬɢ ʀɯ ɜ ɧɟɨɛɯɿɞɧɟ ɜɚɦ ɪɭɫɥɨ;
 Ⱥɥɶɬɟɪɧɚɬɢɜɧɿ ɩɢɬɚɧɧɹ ɩɪɟɞɫɬɚɜɥɹɸɬɶ ɫɩɿɜɪɨɡɦɨɜɧɢɤɭ ɦɨɠɥɢɜɿɫɬɶ
ɜɢɛɨɪɭ, ɚɥɟ ɧɟ ɛɿɥɶɲɟ ɬɪɶɨɯ ɜɚɪɿɚɧɬɿɜ. ɇɚɩɪɢɤɥɚɞ: «əɤɢɣ ɬɟɪɦɿɧ
ɨɛɝɨɜɨɪɟɧɧɹ ɩɿɞɯɨɞɢɬɶ ɜɚɦ ɧɚɣɛɿɥɶɲɟ — ɩɨɧɟɞɿɥɨɤ, ɫɟɪɟɞɚ ɚɛɨ
ɱɟɬɜɟɪ?» ;
 ɉɿɞɬɜɟɪɞɠɭɸɱɿ ɩɢɬɚɧɧɹ ɧɟɨɛɯɿɞɧɿ ɞɥɹ ɜɡɚєɦɨɪɨɡɭɦɿɧɧɹ. ɇɚɩɪɢɤɥɚɞ:
«ȼɢ ɞɨɬɪɢɦɭєɬɟɫɹ ɬɿєʀ ɠ ɞɭɦɤɢ, ɳɨ ...?», «ɇɚɩɟɜɧɨ ɜɢ ɪɚɞɿ ɬɨɦɭ, ɳɨ...?»;
 Ɂɭɫɬɪɿɱɧɿ ɩɢɬɚɧɧɹ ɫɩɪɹɦɨɜɚɧɿ ɧɚ ɡɜɭɠɟɧɧɹ ɪɨɡɦɨɜɢ ɿ ɩɿɞɜɨɞɹɬɶ ɞɨ
ɨɫɬɚɬɨɱɧɨɝɨ ɜɢɪɿɲɟɧɧɹ;
 Ɉɡɧɚɣɨɦɱɿ ɩɢɬɚɧɧɹ ɜɢɡɧɚɱɚɸɬɶ ɞɭɦɤɭ ɫɩɿɜɪɨɡɦɨɜɧɢɤɚ ɡ ɞɚɧɨɝɨ
ɩɢɬɚɧɧɹ. ɇɚɩɪɢɤɥɚɞ: «ɇɚ ɹɤɢɣ ɟɮɟɤɬ ɜɢ ɪɨɡɪɚɯɨɜɭєɬɟ ɩɪɢ ɩɪɢɣɧɹɬɬɿ
ɰɶɨɝɨ ɪɿɲɟɧɧɹ?»;
 Ɉɞɧɨɩɨɥɸɫɧɿ ɩɢɬɚɧɧɹ ɦɚɸɬɶ ɧɚ ɭɜɚɡɿ ɩɨɜɬɨɪɟɧɧɹ ɫɩɿɜɪɨɡɦɨɜɧɢɤɨɦ
ɜɚɲɨɝɨ ɩɢɬɚɧɧɹ ɜ ɡɧɚɤ ɬɨɝɨ, ɳɨ ɜɿɧ ɡɪɨɡɭɦɿɜ, ɩɪɨ ɳɨ ɣɞɟ ɦɨɜɚ;
 ɉɢɬɚɧɧɹ, ɳɨ ɜɿɞɤɪɢɜɚɸɬɶ ɩɟɪɟɝɨɜɨɪɢ, ɡɧɚɱɧɨ ɜɩɥɢɜɚɸɬɶ ɧɚ
ɟɮɟɤɬɢɜɧɿɫɬɶ ɿ ɡɚɰɿɤɚɜɥɟɧɿɫɬɶ ɨɛɝɨɜɨɪɟɧɧɹ. ɇɚɩɪɢɤɥɚɞ: «əɤɳɨ ɹ
ɡɚɩɪɨɩɨɧɭɸ ɜɚɦ ɫɩɨɫɿɛ, ɡɚ ɞɨɩɨɦɨɝɨɸ ɹɤɨɝɨ ɦɨɠɧɚ ɲɜɢɞɤɨ ɜɢɪɿɲɢɬɢ
ɩɪɨɛɥɟɦɭ, ɧɿɱɢɦ ɩɪɢ ɰɶɨɦɭ ɧɟ ɪɢɡɢɤɭɸɱɢ, ɡɚɰɿɤɚɜɢɬɶ ɜɚɫ ɰɟ?»;

Ⱦɨɫɹɝɧɟɧɧɹ 
ɡɝɨɞɢ

 ɉɢɬɚɧɧɹ ɞɥɹ ɨɪɿєɧɬɚɰɿʀ ɩɨɬɪɿɛɧɿ, ɳɨɛ ɡ'ɹɫɭɜɚɬɢ, ɱɢ ɧɟ ɡɦɿɧɢɜ ɜɚɲ
ɩɚɪɬɧɟɪ ɫɜɨєʀ ɞɭɦɤɢ. ɇɚɩɪɢɤɥɚɞ: «əɤɚ ɜɚɲɚ ɞɭɦɤɚ ɡ ɰɶɨɝɨ ɩɭɧɤɬɭ?»,
«Ⱦɨ ɹɤɢɯ ɜɢɫɧɨɜɤɿɜ ɜɢ ɩɪɢ ɰɶɨɦɭ ɩɪɢɣɲɥɢ?»;
 Ɂɚɤɥɸɱɧɿ ɩɢɬɚɧɧɹ ɜɩɥɢɜɚɸɬɶ ɧɚ ɩɨɡɢɬɢɜɧɟ ɡɚɜɟɪɲɟɧɧɹ ɩɟɪɟɝɨɜɨɪɿɜ.
ɉɪɢ ɰɶɨɦɭ ɧɚɣɤɪɚɳɟ ɫɩɨɱɚɬɤɭ ɡɚɞɚɬɢ ɨɞɢɧ-ɞɜɚ ɩɿɞɬɜɟɪɞɠɭɸɱɢɯ
ɩɢɬɚɧɧɹ: «ɑɢ ɡɦɿɝ ɹ ɩɟɪɟɤɨɧɚɬɢ ɜɚɫ ɭ ɜɢɝɨɞɿ ɰɿєʀ ɩɪɨɩɨɡɢɰɿʀ?». Ⱥ ɩɨɬɿɦ
ɦɨɠɧɚ ɡɚɞɚɬɢ ɩɢɬɚɧɧɹ, ɳɨ ɭɤɥɚɞɚє ɩɟɪɟɝɨɜɨɪɢ: «əɤɢɣ ɱɚɫ ɪɟɚɥɿɡɚɰɿʀ ɰɿєʀ
ɩɪɨɩɨɡɢɰɿʀ ɜɚɫ ɛɿɥɶɲɟ ɜɥɚɲɬɨɜɭє - ɬɪɚɜɟɧɶ ɚɛɨ ɱɟɪɜɟɧɶ?».

ɋɬɪɚɬɟɝɿʀ ɩɟɪɟɝɨɜɨɪɿɜ. Ⱦɥɹ ɭɧɢɤɧɟɧɧɹ ɬɢɩɨɜɢɯ ɩɨɦɢɥɨɤ ɩɪɢ ɜɟɞɟɧɧɿ ɩɟɪɟɝɨɜɨɪɿɜ 
ɧɟɨɛɯɿɞɧɨ ɤɨɪɢɫɬɭɜɚɬɢɫɹ ɦɚɤɫɢɦɚɥɶɧɨ ɟɮɟɤɬɢɜɧɢɦɢ ɩɪɢɧɰɢɩɚɦɢ:

1. ȼɢɡɧɚɣɬɟ ɧɚɹɜɧɿɫɬɶ ɤɨɧɮɥɿɤɬɭ, ɨɤɪɟɫɥɿɬɶ ɣɨɝɨ ɹɤ «ɧɚɲɚ ɩɪɨɛɥɟɦɚ».
2. Ɋɨɡɦɟɠɭɣɬɟ ɭɱɚɫɧɢɤɿɜ ɿ ɩɪɟɞɦɟɬ ɩɟɪɟɝɨɜɨɪɿɜ: ɜɿɞɨɤɪɟɦɬɟ ɥɸɞɟɣ ɜɿɞ ɩɪɨɛɥɟɦɢ,

ɬɨɛɬɨ ɞɨɬɪɢɦɭɣɬɟɫɶ ɞɨɛɪɨɡɢɱɥɢɜɨɝɨ, ɲɚɧɨɛɥɢɜɨɝɨ, ɚɥɟ ɬɜɟɪɞɨɝɨ ɤɭɪɫɭ ɩɪɢ ɜɢɪɿɲɟɧɧɿ 
ɩɪɨɛɥɟɦɢ.

3. Ɂɨɫɟɪɟɞɶɬɟɫɹ ɧɚ ɿɧɬɟɪɟɫɚɯ, ɚ ɧɟ ɧɚ ɩɨɡɢɰɿɹɯ, ɨɫɤɿɥɶɤɢ ɦɟɬɚ ɩɟɪɟɝɨɜɨɪɿɜ ɩɨɥɹɝɚє ɜ
ɡɚɞɨɜɨɥɟɧɧɿ ɿɧɬɟɪɟɫɿɜ ɭɱɚɫɧɢɤɿɜ.
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4. Ƚɨɥɨɜɧɭ ɭɜɚɝɭ ɫɥɿɞ ɡɜɟɪɬɚɬɢ ɧɟ ɧɚ ɩɨɡɢɰɿʀ ɭɱɚɫɧɢɤɿɜ, ɚ ɧɚ ɚɧɚɥɿɡ ɫɩɿɥɶɧɢɯ
ɿɧɬɟɪɟɫɿɜ. Ɋɨɡɪɨɛɿɬɶ ɜɡɚєɦɨɜɢɝɿɞɧɿ ɿ ɛɚɝɚɬɨɩɥɚɧɨɜɿ ɜɚɪɿɚɧɬɢ. Ʉɟɪɭɣɬɟɫɹ ɤɪɢɬɟɪɿɹɦɢ, ɹɤɿ 
ɧɟ ɦɚɸɬɶ ɨɫɨɛɢɫɬɨɝɨ ɜɿɞɧɨɲɟɧɧɹ ɞɨ ɫɬɨɪɿɧ, ɩɨɫɬɭɩɚɣɬɟɫɹ ɞɨɜɨɞɚɦ, ɚ ɧɟ ɬɢɫɤɭ.

5. Ⱦɨɫɹɝɧɿɬɶ ɭɝɨɞɢ ɿ ɜɬɿɥɸɣɬɟ ɩɥɚɧ ɜ ɠɢɬɬɹ. Д3]

ɉɪɢ ɞɨɬɪɢɦɚɧɧɿ ɡɚɡɧɚɱɟɧɢɯ ɩɪɚɜɢɥ ɦɨɠɥɢɜɟ ɡɞɿɣɫɧɟɧɧɹ ɩɟɪɟɝɨɜɨɪɿɜ «ɛɟɡ ɩɨɪɚɡɨɤ».
Ʌɿɬɟɪɚɬɭɪɚ

1. ɗɬɢɤɚ ɞɟɥɨɜɵɯ ɨɬɧɨɲɟɧɢɣ: ɭɱɟɛɧɢɤ ɢ ɩɪɚɤɬɢɤɭɦ ɞɥɹ ɚɤɚɞɟɦɢɱɟɫɤɨɝɨ ɛɚɤɚɥɚɜɪɢɚɬɚ:
ɭɱɟɛɧɨɟ ɩɨɫɨɛɢɟ ɞɥɹ ɫɬɭɞɟɧɬɨɜ ɜɵɫɲɢɯ ɭɱɟɛɧɵɯ ɡɚɜɟɞɟɧɢɣ / ɇ. ɘ. Ɋɨɞɵɝɢɧɚ 2014. - 429 ɫ.
2. ɋɥɢɧɤɢɧ Ɇ.Ɇ. ɗɬɢɤɚ ɞɟɥɨɜɨɝɨ ɨɛɳɟɧɢɹ
http://www.economics.com.ua/lib/detail.php?cat=1&rub=6&id=516 

3. ɋɬɨɥɹɪɟɧɤɨ Ʌ.Ⱦ. / ɉɫɢɯɨɥɨɝɢɹ: ɍɱɟɛɧɢɤ ɞɥɹ ɜɭɡɨɜ. — ɋɉɛ.: ɉɢɬɟɪ, 2010. — 592 ɫ.
1. ɦɟɧɟɞɠɦɟɧɬ.- ȼɥɚɞɢɦɢɪ 2014.

ɉȱȾȼɂɓȿɇɇə ɄɈɇɄɍɊȿɇɌɇɂɏ ɉȿɊȿȼȺȽ ɁȺ ȾɈɉɈɆɈȽɈɘ ɉɊɂɃɇəɌɌə 
ɆȺɊɄȿɌɂɇȽɈȼɂɏ Ɋȱɒȿɇɖ

ɏɿɦɱɟɧɤɨ Ⱥ.Ɉ., ɫɬɭɞɟɧɬ ɝɪ.ɆȺɊ-17ɞ
ɇɚɭɤɨɜɢɣ ɤɟɪɿɜɧɢɤ ɞɨɰ. Ɇɨɪɝɚɱɨɜ ȱ.ȼ.

ɋɯɿɞɧɨɭɤɪɚʀɧɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɿɦɟɧɿ ȼɨɥɨɞɢɦɢɪɚ Ⱦɚɥɹ
Ɉɞɧɢɦ ɡ ɜɚɠɥɢɜɢɯ ɟɥɟɦɟɧɬɿɜ ɜ ɪɨɛɨɬɿ ɦɚɪɤɟɬɨɥɨɝɚ є - ɩɪɢɣɧɹɬɬɹ ɪɿɲɟɧɶ. ȼɿɞ ɹɤɨɫɬɿ 

ɩɪɢɣɧɹɬɨɝɨ ɪɿɲɟɧɧɹ ɡɚɥɟɠɢɬɶ ɟɮɟɤɬɢɜɧɿɫɬɶ ɞɨɫɹɝɧɟɧɧɹ ɝɨɥɨɜɧɨʀ ɰɿɥɿ ɨɪɝɚɧɿɡɚɰɿʀ. 
Ɉɫɨɛɥɢɜɨ ɪɿɲɟɧɧɹ ɜ ɨɛɥɚɫɬɿ ɦɚɪɤɟɬɢɧɝɭ ɞɨɡɜɨɥɹɸɬɶ ɫɤɨɨɪɞɢɧɭɜɚɬɢ ɞɿɹɥɶɧɿɫɬɶ 
ɩɿɞɩɪɢєɦɫɬɜɚ ɧɚ ɡɛɭɬ ɩɪɨɞɭɤɰɿʀ ɧɚ ɩɟɜɧɨɦɭ ɪɢɧɤɭ, ɬɢɦ ɫɚɦɢɦ ɩɿɞɜɢɳɢɬɢ ɤɨɧɤɭɪɟɧɬɧɿ 
ɩɟɪɟɜɚɝɢ.

ɉɿɞ ɦɚɪɤɟɬɢɧɝɨɜɢɦ ɪɿɲɟɧɧɹɦ ɛɭɞɟɦɨ ɪɨɡɝɥɹɞɚɬɢ ɜɢɛɿɪ ɚɥɶɬɟɪɧɚɬɢɜɧɨɝɨ ɪɿɲɟɧɧɹ, 
ɩɪɢɣɧɹɬɨɝɨ ɲɥɹɯɨɦ ɫɢɫɬɟɦɧɨɝɨ ɚɧɚɥɿɡɭ, ɩɨɲɭɤɭ, ɡɛɨɪɭ ɿ ɩɪɟɞɫɬɚɜɥɟɧɧɹ ɿɧɮɨɪɦɚɰɿʀ, ɳɨ 
ɫɬɨɫɭєɬɶɫɹ ɩɟɜɧɨʀ ɪɢɧɤɨɜɨʀ ɫɢɬɭɚɰɿʀ. ɋɶɨɝɨɞɧɿ ɦɚɪɤɟɬɢɧɝɨɜɿ ɪɿɲɟɧɧɹ ɜɤɥɸɱɚɸɬɶ ɜ ɫɟɛɟ 
ɛɟɡɥɿɱ ɧɚɩɪɹɦɤɿɜ. Ɉɞɧɢɦ ɡ ɜɚɠɥɢɜɢɯ є ɡɚɛɟɡɩɟɱɟɧɧɹ ɤɨɧɤɭɪɟɧɬɧɢɯ ɩɟɪɟɜɚɝ.

Ⱥɤɬɭɚɥɶɧɿɫɬɶ ɬɟɦɢ ɩɨɥɹɝɚє ɜ ɬɨɦɭ, ɳɨ ɜ ɫɭɱɚɫɧɢɯ ɪɢɧɤɨɜɢɯ ɭɦɨɜɚɯ ɜɞɚɥɟ 
ɩɪɢɣɧɹɬɬɹ ɦɚɪɤɟɬɢɧɝɨɜɢɯ ɪɿɲɟɧɶ ɞɨɡɜɨɥɢɬɶ ɩɿɞɩɪɢєɦɫɬɜɭ ɨɬɪɢɦɚɬɢ ɜɚɝɨɦɿ 
ɤɨɧɤɭɪɟɧɬɧɿ ɩɟɪɟɜɚɝɢ ɧɚ ɪɢɧɤɭ ɬɚ ɡɦɿɰɧɢɬɢ ɫɜɨʀ ɩɨɡɢɰɿʀ ɫɟɪɟɞ ɤɨɧɤɭɪɟɧɬɿɜ. Ɍɚɤɢɦ 
ɱɢɧɨɦ ɜɚɠɥɢɜɿɫɬɶ ɞɨɫɥɿɞɠɭɜɚɧɨʀ ɩɪɨɛɥɟɦɢ є ɨɱɟɜɢɞɧɨɸ.

Ɋɿɲɟɧɧɹ ɜ ɨɛɥɚɫɬɿ ɦɚɪɤɟɬɢɧɝɭ ɞɨɡɜɨɥɹɸɬɶ ɫɤɨɨɪɞɢɧɭɜɚɬɢ ɞɿɹɥɶɧɿɫɬɶ ɩɿɞɩɪɢєɦɫɬɜɚ 
ɧɚ ɡɛɭɬ ɩɪɨɞɭɤɰɿʀ ɧɚ ɩɟɜɧɨɦɭ ɪɢɧɤɭ ɿ, ɜɿɞɩɨɜɿɞɧɨ, ɨɬɪɢɦɚɧɧɹ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɩɪɢɛɭɬɤɭ 
ɜɿɞ ɡɛɭɬɭ.

Ɇɨɠɧɚ ɩɪɨɜɟɫɬɢ ɛɟɡɥɿɱ ɩɪɢɤɥɚɞɿɜ ɤɨɦɩɚɧɿɣ ɜ ɹɤɢɯ ɜɞɚɥɨ ɩɪɢɣɧɹɬɿ ɦɚɪɤɟɬɢɧɝɨɜɿ 
ɪɿɲɟɧɧɹ ɡɚɛɟɡɩɟɱɭɸɬɶ ɤɨɧɤɭɪɟɧɬɧɿ ɩɟɪɟɜɚɝɢ ɧɟ ɨɞɢɧ ɪɿɤ. ɇɟɦɚє ɧɿɹɤɢɯ ɫɭɦɧɿɜɿɜ ɳɨ 
ɤɨɦɩɚɧɿɹ «AЩЩХО» ɜɢɫɬɭɩɚє ɨɞɧɿєɸ ɡ ɧɚɣɭɫɩɿɲɧɿɲɢɯ ɤɨɦɩɚɧɿɣ ɧɚɲɨɝɨ ɱɚɫɭ. Ⱥɞɠɟ 
ɜɟɥɢɤɭ ɭɜɚɝɭ ɤɨɦɩɚɧɿɹ ɩɪɢɞɿɥɹє ɦɚɪɤɟɬɢɧɝɨɜɿɣ ɫɬɪɚɬɟɝɿʀ, ɜɞɚɥɚ ɪɟɚɥɿɡɚɰɿɹ ɹɤɨʀ, 
ɞɨɡɜɨɥɢɥɚ ɤɨɦɩɚɧɿʀ ɞɨɫɹɝɬɢ ɜɢɫɨɤɢɯ ɭɫɩɿɯɿɜ.

Ɉɞɧɢɦ ɡ ɬɚɤɢɯ ɦɚɪɤɟɬɢɧɝɨɜɢɯ ɪɿɲɟɧɶ ɫɬɚɥɨ ɪɿɲɟɧɧɹ ɧɚɩɪɚɜɥɟɧɟ ɧɚ ɹɤɿɫɬɶ 
ɩɪɨɞɭɤɰɿʀ. ɇɟɡɚɥɟɠɧɨ ɜɿɞ ɪɨɡɦɿɪɭ ɛɸɞɠɟɬɭ ɿ ɨɪɢɝɿɧɚɥɶɧɨɫɬɿ ɦɚɪɤɟɬɢɧɝɨɜɨʀ ɤɨɦɩɚɧɿʀ 
ɭɫɩɿɯ ɜɫɟ ɜ ɛɿɥɶɲɿɣ ɦɿɪɿ ɡɚɥɟɠɢɬɶ ɜɿɞ ɹɤɨɫɬɿ ɩɪɨɩɨɧɨɜɚɧɨɝɨ ɩɪɨɞɭɤɬɭ ɱɢ ɩɨɫɥɭɝɢ. 
ɉɨɫɬɭɩɨɜɟ ɩɪɨɫɭɜɚɧɧɹ ɛɪɟɧɞɭ ɞɨɡɜɨɥɢɥɨ ɤɨɦɩɚɧɿʀ «ȺЩЩХО» ɫɬɜɨɪɢɬɢ ɭ ɫɩɨɠɢɜɚɱɿɜ 
ɜɿɞɱɭɬɬɹ ɳɨ ɜɨɧɢ ɤɭɩɭɸɬɶ ɫɬɚɬɭɫɧɢɣ ɬɚ ɹɤɿɫɧɢɣ ɩɪɨɞɭɤɬ. Ɍɚɤ ɮɨɪɦɭɜɚɥɚɫɹ ɜɟɥɢɤɚ 
ɝɪɭɩɚ ɫɩɨɠɢɜɚɱɿɜ ɜɿɞɞɚɧɢɯ ɬɨɜɚɪɚɦ ɛɪɟɧɞɭ «ȺЩЩХО». Ɇɚɪɤɟɬɢɧɝɨɜɿ ɪɿɲɟɧɧɹ ɤɨɦɩɚɧɿʀ 
«ȺЩЩХО» ɛɭɥɢ ɧɚɩɪɚɜɥɟɧɿ ɧɚ ɡɚɞɨɜɨɥɟɧɧɹ ɩɨɬɪɟɛ ɿɫɧɭɸɱɢɯ ɤɥɿєɧɬɿɜ. Ⱥɞɠɟ ɨɫɧɨɜɨɸ ɞɥɹ 
ɫɬɜɨɪɟɧɧɹ ɥɨɹɥɶɧɨɫɬɿ є ɧɚɹɜɧɿɫɬɶ ɫɩɨɠɢɜɚɱɿɜ ɹɤɿ ɩɨɫɬɿɣɧɨ ɛɭɞɭɬɶ ɤɨɪɢɫɬɭɜɚɬɢɫɹ 
ɩɪɨɞɭɤɬɚɦɢ ɬɚ ɩɨɫɥɭɝɚɦɢ ɤɨɦɩɚɧɿʀ. 

http://www.economics.com.ua/lib/detail.php?cat=1&rub=6&id=516
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ȼɢɯɨɞɹɱɢ ɡ ɜɢɳɟɜɢɤɥɚɞɟɧɨɝɨ, ɦɨɠɧɚ ɡɪɨɛɢɬɢ ɨɛґɪɭɧɬɨɜɚɧɢɣ ɜɢɫɧɨɜɨɤ ɩɪɨ ɬɟ, ɳɨ 
ɩɪɢɣɧɹɬɬɹ ɦɚɪɤɟɬɢɧɝɨɜɢɯ ɪɿɲɟɧɶ є ɨɛɨɜ'ɹɡɤɨɜɨɸ ɭɦɨɜɨɸ ɭɫɩɿɯɭ ɬɨɜɚɪɿɜ,

ɩɪɨɩɨɧɨɜɚɧɢɯ ɧɚ ɪɢɧɤɭ.
Ʌɿɬɟɪɚɬɭɪɚ:

1. Ɇɨɪɝɚɱɨɜ ȱ.ȼ. ȱɧɮɪɚɫɬɪɭɤɬɭɪɚ ɪɨɡɜɢɬɤɭ ɪɟɝɿɨɧɿɜ: ɦɨɧɨɝɪɚɮɿɹ. — ɋєɜєɪɨɞɨɧɟɰɶɤ:
ȼɢɞ-ɜɨ ɋɇɍ ɿɦ. ȼ.Ⱦɚɥɹ, 2018. 180 ɫ.
2. Ɇɨɪɝɚɱɨɜ ȱ.ȼ. ɉɪɨɛɥɟɦɢ ɿ ɩɟɪɫɩɟɤɬɢɜɢ ɪɨɡɜɢɬɤɭ ɛɿɡɧɟɫ-ɿɧɤɭɛɚɬɨɪɿɜ ɜ ɍɤɪɚʀɧɿ,
Іɧɬɟɥɟɤɬ ɏɏІ, 2018. № 5. ɋ. 138 - 142.

3. Ɇɨɪɝɚɱɨɜ ȱ.ȼ., ɑɨɪɧɚ Ɉ.ɘ., Ⱦɟɪɠɚɤ ɇ.Ɉ. ɉɟɪɲɿ ɤɪɨɤɢ ɜɿɞɤɪɢɬɬɹ ɜɥɚɫɧɨʀ ɫɩɪɚɜɢ:
ɫɭɱɚɫɧɿ ɬɟɯɧɨɥɨɝɿʀ ɬɚ ɞɢɥɟɦɢ, ȼɿɫɧɢɤ ɋɇɍ ɿɦ. ȼ. Ⱦɚɥɹ, 2018. № 4(245). ɋ. 66-70.

4. Ɇɨɪɝɚɱɨɜ ȱ.ȼ. ȼɢɤɨɪɢɫɬɚɧɧɹ ɿɧɮɨɪɦɚɰɿɣɧɢɯ ɫɢɫɬɟɦ ɿ ɬɟɯɧɨɥɨɝɿɣ ɹɤ ɧɚɩɪɹɦɭ
ɞɟɪɠɚɜɧɨʀ ɩɿɞɬɪɢɦɤɢ ɭɦɨɜɧɨ-ɞɟɩɪɟɫɢɜɧɢɯ ɪɟɝɿɨɧɿɜ, Ȼɿɡɧɟɫ Іɧɮɨɪɦ, 2017. № 12. ɋ.403 -
407. 

ɉɂɌȺɇɇə ɍɉɊȺȼɅȱɇɇə ɇɈɆȿɇɄɅȺɌɍɊɈɘ ɌȺ ȺɋɈɊɌɂɆȿɇɌɈɆ 
ɉȱȾɉɊɂЄɆɋɌȼȺ

Ȼɨɠɢɱ Ʉ. ȼ., ɑɨɪɧɚ Ɉ. ɘ. ɤ.ɟ.ɧ., ɞɨɰɟɧɬ
ɋɯɿɞɧɨɭɤɪɚʀɧɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɿɦɟɧɿ ȼ.Ⱦɚɥɹ

ȼ ɫɭɱɚɫɧɢɯ ɭɦɨɜɚɯ ɪɨɡɜɢɬɤɭ ɪɢɧɤɨɜɨʀ ɟɤɨɧɨɦɿɤɢ, ɩɨɫɬɿɣɧɨʀ ɡɦɿɧɢ ɩɨɬɪɟɛ ɿ ɿɧɬɟɪɟɫɿɜ 
ɫɩɨɠɢɜɚɱɿɜ ɮɨɪɦɭɜɚɧɧɹ ɪɚɰɿɨɧɚɥɶɧɨɝɨ ɚɫɨɪɬɢɦɟɧɬɭ ɬɚ ɟɮɟɤɬɢɜɧɟ ɣɨɝɨ  ɭɩɪɚɜɥɿɧɧɹ є 
ɨɞɧɢɦ ɡ ɜɚɠɥɢɜɢɯ ɮɚɤɬɨɪɿɜ ɭɫɩɿɲɧɨʀ ɞɿɹɥɶɧɨɫɬɿ ɬɚ ɨɬɪɢɦɚɧɧɹ ɩɪɢɛɭɬɤɭ ɩɿɞɩɪɢєɦɫɬɜɚ. 
ɋɤɥɚɞɧɿ ɭɦɨɜɢ ɤɨɧɤɭɪɟɧɬɧɨʀ ɛɨɪɨɬɶɛɢ ɩɨɬɪɟɛɭɸɬɶ ɜɞɚɥɨɝɨ ɩɪɨɜɟɞɟɧɧɹ ɬɨɜɚɪɧɨʀ 
ɩɨɥɿɬɢɤɢ ɩɿɞɩɪɢєɦɫɬɜɚ, ɨɫɧɨɜɧɢɦɢ  ɟɥɟɦɟɧɬɚɦɢ ɹɤɨʀ ɜɢɫɬɭɩɚɸɬɶ ɧɨɦɟɧɤɥɚɬɭɪɚ ɿ 
ɚɫɫɨɪɬɢɦɟɧɬ.

ɍɩɪɚɜɥɿɧɧɹ ɮɨɪɦɭɜɚɧɧɹɦ ɚɫɨɪɬɢɦɟɧɬɭ ɬɨɜɚɪɿɜ ɧɚ ɩɿɞɩɪɢєɦɫɬɜɿ є ɫɤɥɚɞɧɢɦ 
ɩɪɨɰɟɫɨɦ, ɧɚ ɹɤɢɣ ɜɩɥɢɜɚє ɛɟɡɥɿɱ ɩɪɨɛɥɟɦɧɢɯ ɩɢɬɚɧɶ ɭ ɡɜ’ɹɡɤɭ ɡ ɩɟɜɧɢɦɢ 
ɨɛɫɬɚɜɢɧɚɦɢ: ɜɢɫɨɤɚ ɦɿɧɥɢɜɿɫɬɶ ɡɨɜɧɿɲɧɶɨɝɨ ɨɬɨɱɟɧɧɹ; ɧɟɝɚɬɢɜɧɢɣ ɫɬɚɧ 
ɦɚɤɪɨɫɟɪɟɞɨɜɢɳɚ; ɪɨɡɿɪɜɚɧɧɹ ɪɚɧɿɲɟ ɿɫɧɭɸɱɢɯ ɝɨɫɩɨɞɚɪɫɶɤɢɯ ɡɜ’ɹɡɤɿɜ ɩɿɞɩɪɢєɦɫɬɜ 
ɬɨɪɝɿɜɥɿ ɡ ɩɿɞɩɪɢєɦɫɬɜɚɦɢ-ɜɢɪɨɛɧɢɤɚɦɢ ɬɨɜɚɪɿɜ; ɡɧɚɱɧɢɦ ɡɦɟɧɲɟɧɧɹɦ ɨɛɫɹɝɭ 
ɜɢɪɨɛɧɢɰɬɜɚ ɬɨɜɚɪɿɜ ɧɚɪɨɞɧɨɝɨ ɫɩɨɠɢɜɚɧɧɹ ɿ ɡɜɭɠɟɧɧɹ ʀɯ ɚɫɨɪɬɢɦɟɧɬɭ ɧɚ ɜɿɬɱɢɡɧɹɧɢɯ 
ɩɿɞɩɪɢєɦɫɬɜɚɯ; ɧɚɹɜɧɿɫɬɶ ɬɨɜɚɪɿɜ-ɩɿɞɪɨɛɨɤ ɧɢɡɶɤɨʀ ɹɤɨɫɬɿ, ɜɢɫɨɤɚ ɤɨɧɤɭɪɟɧɰɿɹ ɡ 
ɲɢɪɨɤɢɦ ɚɫɨɪɬɢɦɟɧɬɨɦ ɿɦɩɨɪɬɧɢɯ ɜɢɪɨɛɿɜ ɬɨɳɨ. ɍ ɪɟɡɭɥɶɬɚɬɿ ɚɫɨɪɬɢɦɟɧɬ ɬɨɜɚɪɿɜ ɜ 
ɛɚɝɚɬɶɨɯ ɩɿɞɩɪɢєɦɫɬɜɚɯ ɮɨɪɦɭєɬɶɫɹ ɡɚ ɩɪɢɧɰɢɩɨɦ ɜɢɩɚɞɤɨɜɨɫɬɿ.

Ɉɬɠɟ, ɩɢɬɚɧɧɹ ɭɩɪɚɜɥɿɧɧɹ ɧɨɦɟɧɤɥɚɬɭɪɨɸ ɬɚ ɚɫɨɪɬɢɦɟɧɬɨɦ ɩɿɞɩɪɢєɦɫɬɜɚ 
ɧɚɛɭɜɚɸɬɶ ɡɧɚɱɟɧɧɹ, ɚɤɬɭɚɥɶɧɨɫɬɿ ɿ ɩɨɬɪɟɛɭɸɬɶ ɪɟɬɟɥɶɧɨɝɨ ɞɨɫɥɿɞɠɟɧɧɹ. 

ɉɢɬɚɧɧɹ ɭɩɪɚɜɥɿɧɧɹ ɧɨɦɟɧɤɥɚɬɭɪɨɸ ɬɚ ɚɫɨɪɬɢɦɟɧɬɨɦ ɩɿɞɩɪɢєɦɫɬɜɚ досліджува- 
ɥɢɫɶ ɧɚɫɬɭɩɧɢɦɢ ɚɜɬɨɪɚɦɢ ɹɤ ɜ ɡɚɪɭɛɿɠɧɿɣ ɥɿɬɟɪɚɬɭɪɿ, ɬɚɤ ɿ ɭ ɜɿɬɱɢɡɧɹɧɿɣ: І. А. Ȼɥɚɧɤ, 
Л. В. Ȼɚɥɚɛɚɧɨɜɚ, Р. П. ȼɚɥɟɜɢɱ, С. Н. ȼɿɧɨɝɪɚɞɨɜɚ, Ⱥ. ȼ. ȼɨɣɱɚɤ, Г. А. Ⱦɚɜɢɞɨɜɚ, 
Л. П. Ⱦɚɲɤɨɜ, Т. Н. ɀɭɤɨɜɚ, ɋ. Ɇ. ȱɥɥɹɲɟɧɤɨ, В. А. Ʉɚɪɞɚɲ, С. А. Ʉɚɩɥɢɧɚ, 
П. В. Кривуля, С. Н. Ʌєɛєɞєɜɚ, Г. В. Ɉɪɥɨɜɫɶɤɚ, Л. В. Осіпова, В. Є. ɏɪɭɰьɤɢɣ. 

ɉɪɨɚɧɚɥɿɡɭɜɚɜɲɢ ɜɢɳɟɡɚɡɧɚɱɟɧɿ ɞɨɫɥɿɞɠɟɧɧɹ, ɫɥɿɞ ɡɚɭɜɚɠɢɬɢ, ɳɨ ɜ ɛɚɝɚɬɶɨɯ 
ɜɿɞɫɭɧɟ ɱɿɬɤɟ ɜɢɡɧɚɱɟɧɧɹ ɩɨɧɹɬɬɹ «ɚɫɨɪɬɢɦɟɧɬ». Ȼɚɝɚɬɨ ɞɨɫɥɿɞɧɢɤɿɜ ɧɚɞɚɸɬɶ ɞɨɫɢɬɶ 
ɲɢɪɨɤɟ ɩɨɧɹɬɬɹ: «Ɍɨɜɚɪɧɢɣ ɚɫɨɪɬɢɦɟɧɬ – ɰɟ ɫɭɤɭɩɧɿɫɬɶ ɬɨɜɚɪɿɜ, ɜɿɞɩɨɜɿɞɧɢɯ ɦɿɠ 
ɫɨɛɨɸ ɡɚ ɩɟɜɧɢɦɢ ɨɡɧɚɤɚɦɢ, ɹɤɿ ɩɿɞɩɪɢєɦɫɬɜɨ ɩɪɨɫɭɜɚє ɧɚ ɪɢɧɨɤ ɡɚɥɟɠɧɨ ɜɿɞ ɣɨɝɨ 
ɦɨɠɥɢɜɨɫɬɟɣ, ɡ ɭɪɚɯɭɜɚɧɧɹɦ ɧɚɣɛɿɥɶɲ ɩɨɜɧɨɝɨ ɡɚɞɨɜɨɥɟɧɧɹ ɜɢɦɨɝ ɫɩɨɠɢɜɚɱɿɜ, ɡɚ 
ɭɦɨɜɢ ɨɬɪɢɦɚɧɧɹ ɦɚɤɫɢɦɚɥɶɧɨ ɞɨɞɚɬɤɨɜɨɝɨ ɟɮɟɤɬɭ ɞɥɹ ɩɿɞɩɪɢєɦɫɬɜɚ» Д1Ж, ɚɛɨ ɧɚɞɚɸɬɶ 
ɞɨɫɢɬɶ ɜɭɡɶɤɟ ɩɨɧɹɬɬɹ: «Ⱥɫɨɪɬɢɦɟɧɬ - ɰɟ ɫɭɤɭɩɧɿɫɬɶ ɚɫɨɪɬɢɦɟɧɬɧɢɯ ɝɪɭɩ ɬɨɜɚɪɿɜ, ɳɨ ʀɯ 
ɩɪɨɩɨɧɭє ɩɿɞɩɪɢєɦɫɬɜɨ» Д4Ж. 
     Ɇɢ ɩɿɞ ɚɫɨɪɬɢɦɟɧɬɨɦ ɛɭɞɟɦɨ ɪɨɡɭɦɿɬɢ ɝɪɭɩɭ ɬɨɜɚɪɿɜ, ɹɤɿ ɬɿɫɧɨ ɩɨɜ'ɹɡɚɧɿ ɦɿɠ ɫɨɛɨɸ 
ɚɛɨ ɭ ɫɢɥɭ ɩɨɞɿɛɧɨɫɬɿ ʀɯ ɮɭɧɤɰɿɨɧɭɜɚɧɧɹ ɚɛɨ ɭ ɫɢɥɭ ɬɨɝɨ, ɳɨ ʀɯ ɩɪɨɞɚɸɬɶ 
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ɨɞɧɚɤɨɜɢɦ ɝɪɭɩɚɦ ɤɥɿєɧɬɿɜ, ɚɛɨ ɱɟɪɟɡ ɨɞɧɚɤɨɜɿ ɬɢɩɢ ɬɨɪɝɿɜɟɥɶɧɢɯ ɭɫɬɚɧɨɜ, ɚɛɨ ɭ ɦɟɠɚɯ 
ɨɞɧɨɝɨ ɿ ɬɨɝɨ ɠ ɞɿɚɩɚɡɨɧɭ ɰɿɧ ɡ ɭɪɚɯɭɜɚɧɧɹɦ ɧɚɣɛɿɥɶɲ ɩɨɜɧɨɝɨ ɡɚɞɨɜɨɥɟɧɧɹ ɜɢɦɨɝ 
ɫɩɨɠɢɜɚɱɿɜ, ɡɚ ɭɦɨɜɢ ɨɬɪɢɦɚɧɧɹ ɩɪɢɛɭɬɤɭ ɩɿɞɩɪɢєɦɫɬɜɚ.

Ⱥɧɚɥɿɡ ɥɿɬɟɪɚɬɭɪɧɢɯ ɞɠɟɪɟɥ Д1, 3, 4Ж ɞɨɡɜɨɥɹє ɜɢɞɿɥɢɬɢ ɩɟɜɧɿ ɨɡɧɚɤɢ, ɡɚ ɹɤɢɦɢ ɜɱɟɧɿ 
ɜɢɡɧɚɱɚɸɬɶ ɚɫɨɪɬɢɦɟɧɬ: 1) реалізація через конкретні типи торгівельних закладів; 
2) для визначеної категорії споживачів; 3) продаж у певному діапазоні цін; 4) для 
визначеної області застосування.

ȱɫɧɭє ɞɜɚ ɫɩɨɫɨɛɢ ɪɨɡɲɢɪɟɧɧɹ ɬɨɜɚɪɧɨɝɨ ɚɫɨɪɬɢɦɟɧɬɭ: ɧɚɪɨɳɟɧɧɹ ɬɨɜɚɪɧɨɝɨ 
ɚɫɨɪɬɢɦɟɧɬɭ ɬɚ ɧɚɫɢɱɟɧɧɹ ɬɨɜɚɪɧɨɝɨ ɚɫɨɪɬɢɦɟɧɬɭ ɿ ɪɟɡɭɥɶɬɚɬɢ ɞɿɹɥɶɧɨɫɬɿ ɩɿɞɩɪɢєɦɫɬɜɚ 
ɜ ɰɶɨɦɭ ɧɚɩɪɹɦɿ ɛɚɝɚɬɨ ɜ ɱɨɦɭ ɜɢɡɧɚɱɚɸɬɶɫɹ ɹɤɿɫɬɸ ɭɩɪɚɜɥɿɧɧɹ. ɍɩɪɚɜɥɿɧɧɹ є ɨɞɧɿєɸ ɡ 
ɧɚɣɜɚɠɥɢɜɿɲɢɯ ɭɦɨɜ ɮɭɧɤɰɿɨɧɭɜɚɧɧɹ ɬɚ ɪɨɡɜɢɬɤɭ ɩɿɞɩɪɢєɦɫɬɜ. ɋɭɬɧɿɫɬɶ ɭɩɪɚɜɥɿɧɧɹ 
ɩɨɥɹɝɚє ɜ ɫɩɪɹɦɨɜɚɧɨɫɬɿ ɤɟɪɨɜɚɧɨɝɨ ɨɛ’єɤɬɚ ɧɚ ɞɨɫɹɝɧɟɧɧɹ ɩɨɫɬɚɜɥɟɧɢɯ ɰɿɥɟɣ Д5Ж. 

ɍɩɪɚɜɥɿɧɧɹ ɚɫɨɪɬɢɦɟɧɬɨɦ ɬɚ ɧɨɦɟɧɤɥɚɬɭɪɨɸ – ɰɟ ɮɨɪɦɭɜɚɧɧɹ ɚɫɨɪɬɢɦɟɧɬɭ, ɣɨɝɨ 
ɩɿɞɬɪɢɦɤɚ ɿ ɡɦɿɧɚ ɡ ɦɟɬɨɸ ɹɤ ɧɚɣɤɪɚɳɨɝɨ ɡɚɞɨɜɨɥɟɧɧɹ ɫɩɨɠɢɜɚɱɚ.

ɍɩɪɚɜɥɿɧɧɹ ɚɫɨɪɬɢɦɟɧɬɨɦ ɬɨɜɚɪɿɜ ɩɿɞɩɪɢєɦɫɬɜɚ ɨɛɨɜ'ɹɡɤɨɜɨ ɩɨɬɪɟɛɭє ɭɡɝɨɞɠɟɧɧɹ ɿ 
ɜɫɬɚɧɨɜɥɟɧɧɹ ɨɩɬɢɦɚɥɶɧɨɝɨ ɡɧɚɱɟɧɧɹ ɿɡ ɭɪɚɯɭɜɚɧɧɹɦ ɿɧɬɟɪɟɫɿɜ ɩɪɨɞɚɜɰɹ ɿ ɫɩɨɠɢɜɚɱɚ ɡ 
ɩɪɿɨɪɢɬɟɬɨɦ ɨɫɬɚɧɧɶɨɝɨ. ɉɿɞɩɪɢєɦɫɬɜɨ ɧɟ ɡɦɨɠɟ ɞɨɦɨɝɬɢɫɹ ɫɬɚɥɨɝɨ ɭɫɩɿɯɭ ɹɤɳɨ ɧɟ 
ɛɭɞɟ ɡɚɫɬɨɫɨɜɭɜɚɬɢ ɧɨɜɿɬɧɿɯ ɞɨɫɹɝɧɟɧɶ ɦɚɪɤɟɬɢɧɝɭ ɜ ɝɚɥɭɡɿ ɭɩɪɚɜɥɿɧɧɹ ɚɫɨɪɬɢɦɟɧɬɨɦ ɿ 
ɧɨɦɟɧɤɥɚɬɭɪɨɸ ɬɨɜɚɪɿɜ.

ȿɮɟɤɬɢɜɧɟ ɭɩɪɚɜɥɿɧɧɹ ɚɫɨɪɬɢɦɟɧɬɨɦ ɬɨɪɝɿɜɟɥɶɧɨɝɨ ɩɿɞɩɪɢєɦɫɬɜɚ – ɨɞɧɟ ɡ 
ɧɚɣɛɿɥɶɲ ɫɤɥɚɞɧɢɯ ɡɚɜɞɚɧɶ. Ɋɿɲɟɧɧɹ ɩɪɨ ɡɛɿɥɶɲɟɧɧɹ ɚɛɨ ɫɤɨɪɨɱɟɧɧɹ ɬɨɜɚɪɧɨʀ 
ɧɨɦɟɧɤɥɚɬɭɪɢ ɬɨɪɝɿɜɟɥɶɧɨɝɨ ɩɿɞɩɪɢєɦɫɬɜɚ ɩɨɜɢɧɧɨ ґɪɭɧɬɭɜɚɬɢɫɹ ɧɚ ɰɿɥɨɦɭ ɤɨɦɩɥɟɤɫɿ 
ɦɚɪɤɟɬɢɧɝɨɜɢɯ, ɮɿɧɚɧɫɨɜɢɯ ɿ ɫɬɪɚɬɟɝɿɱɧɢɯ ɩɿɞɯɨɞɿɜ ɿ ɡɞɿɣɫɧɸɜɚɬɢɫɶ ɧɚɫɬɭɩɧɢɦɢ 
ɟɬɚɩɚɦɢ: 1) ɜɢɡɧɚɱɟɧɧɹ ɩɟɪɟɥɿɤɭ ɨɫɧɨɜɧɢɯ ɝɪɭɩ ɬɚ ɩɿɞɝɪɭɩ ɬɨɜɚɪɿɜ, ɳɨ ɪɟɚɥɿɡɭɸɬɶɫɹ, 
ɜɢɯɨɞɹɱɢ ɡ ɨɛɪɚɧɨʀ ɬɨɜɚɪɧɨʀ ɫɩɟɰɿɚɥɿɡɚɰɿʀ ɩɿɞɩɪɢєɦɫɬɜɚ ɬɚ ɩɨɬɪɟɛ ɣɨɝɨ ɩɨɬɟɧɰɿɣɧɢɯ 
ɫɩɨɠɢɜɚɱɿɜ; 2) ɡɞɿɣɫɧɟɧɧɹ ɪɨɡɩɨɞɿɥɭ ɨɤɪɟɦɢɯ ɝɪɭɩ ɿ ɩɿɞɝɪɭɩ ɬɨɜɚɪɿɜ ɜ ɪɨɡɪɿɡɿ 
ɫɩɨɠɢɜɱɢɯ ɤɨɦɩɥɟɤɫɿɜ ɿ ɦɿɤɪɨɤɨɦɩɥɟɤɫɿɜ; 3) ɜɢɡɧɚɱɟɧɧɹ ɤɿɥɶɤɿɫɬɿ ɜɢɞɿɜ ɿ ɪɿɡɧɨɜɢɞɿɜ 
ɬɨɜɚɪɿɜ ɜ ɪɚɦɤɚɯ ɨɤɪɟɦɢɯ ɫɩɨɠɢɜɱɢɯ ɤɨɦɩɥɟɤɫɿɜ ɿ ɦɿɤɪɨɤɨɦɩɥɟɤɫɿɜ (ɡɚ ɨɤɪɟɦɢɦɢ 
ɝɪɭɩɚɦɢ ɬɚ ɩɿɞɝɪɭɩɚɦɢ ɬɨɜɚɪɿɜ), ɬɨɛɬɨ ɦɿɤɪɨɚɫɨɪɬɢɦɟɧɬ ɬɨɪɝɨɜɨɝɨ ɚɫɨɪɬɢɦɟɧɬɭ; 
4) ɪɨɡɪɨɛɤɚ ɤɨɧɤɪɟɬɧɨɝɨ ɚɫɨɪɬɢɦɟɧɬɧɨɝɨ ɩɟɪɟɥɿɤɭ ɬɨɜɚɪɿɜ ɞɥɹ ɞɚɧɨɝɨ ɦɚɝɚɡɢɧɚ, 
ɩɪɨɩɨɧɨɜɚɧɢɣ ɞɥɹ ɪɟɚɥɿɡɚɰɿʀ ɨɛɫɥɭɝɨɜɭɜɚɧɨɦɭ ɤɨɧɬɢɧɝɟɧɬɭ ɩɨɤɭɩɰɿɜ.

ȼ ɩɪɨɰɟɫɿ ɪɨɡɩɨɞɿɥɭ ɨɤɪɟɦɢɯ ɝɪɭɩ ɿ ɩɿɞɝɪɭɩ ɬɨɜɚɪɿɜ ɜ ɪɨɡɪɿɡɿ ɫɩɨɠɢɜɱɢɯ ɤɨɦɩɥɟɤɫɿɜ 
ɿ ɦɿɤɪɨɤɨɦɩɥɟɤɫɿɜ ɜ ɩɟɪɲɭ ɱɟɪɝɭ ɜɢɡɧɚɱɚɸɬɶɫɹ ʀɯ ɤɿɥɶɤɿɫɬɶ ɿ ɧɚɣɦɟɧɭɜɚɧɧɹ. Ɉɫɨɛɥɢɜɚ 
ɭɜɚɝɚ ɰɶɨɦɭ ɟɬɚɩɭ ɮɨɪɦɭɜɚɧɧɹ ɚɫɨɪɬɢɦɟɧɬɭ ɩɨɜɢɧɧɚ ɛɭɬɢ ɩɪɢɞɿɥɟɧɚ ɜ ɫɭɩɟɪɦɚɪɤɟɬɚɯ. 
Ɉɛɫɬɟɠɟɧɧɹ ɩɨɤɚɡɚɥɨ, ɳɨ ɜ ɫɭɩɟɪɦɚɪɤɟɬɚɯ, ɚɫɨɪɬɢɦɟɧɬ ɹɤɢɯ ɡɝɪɭɩɨɜɚɧɢɣ ɩɨ 
ɫɩɨɠɢɜɱɢɯ ɤɨɦɩɥɟɤɫɚɯ, ɬɨɜɚɪɨɨɛɿɝ ɧɚ 1 ɤɜ.ɦ. ɩɥɨɳɿ ɬɨɪɝɨɜɨɝɨ ɡɚɥɭ ɜ ɫɟɪɟɞɧɶɨɦɭ ɧɚ 
12% ɜɢɳɟ, ɚ ɜɢɬɪɚɬɢ ɱɚɫɭ ɩɨɤɭɩɰɿɜ ɧɚ ɡɞɿɣɫɧɟɧɧɹ ɩɨɤɭɩɤɢ ɧɚ 17% ɦɟɧɲɟ, ɧɿɠ ɧɚ 
ɩɿɞɩɪɢєɦɫɬɜɚɯ, ɳɨ ɧɟ ɩɪɚɤɬɢɤɭɸɬɶ ɰɟɣ ɩɪɢɧɰɢɩ ɮɨɪɦɭɜɚɧɧɹ ɿ ɩɪɨɩɨɡɢɰɿʀ ɬɨɜɚɪɿɜ.

ȿɮɟɤɬɢɜɧɚ ɚɫɨɪɬɢɦɟɧɬɧɚ ɩɪɨɝɪɚɦɚ ɩɨɜɢɧɧɚ ɨɪɿєɧɬɭɜɚɬɢɫɹ ɧɚ: ɨɬɪɢɦɚɧɧɹ ɩɪɢɛɭɬɤɭ 
ɩɿɞɩɪɢєɦɫɬɜɨɦ ɪɨɡɞɪɿɛɧɨʀ ɬɨɪɝɿɜɥɿ ɜɿɞ ɪɟɚɥɿɡɚɰɿʀ ɬɨɜɚɪɿɜ, ɹɤɿ ɜɤɥɸɱɟɧɿ ɜ ɚɫɨɪɬɢɦɟɧɬɧɭ 
ɩɪɨɝɪɚɦɭ; ɦɚɤɫɢɦɚɥɶɧɟ ɡɚɞɨɜɨɥɟɧɧɹ ɩɥɚɬɨɫɩɪɨɦɨɠɧɨɝɨ ɩɨɩɢɬɭ ɫɩɨɠɢɜɚɱɿɜ; 
ɞɨɜɝɨɱɚɫɧɭ ɪɢɧɤɨɜɭ ɫɬɿɣɤɿɫɬɶ ɩɿɞɩɪɢєɦɫɬɜɚ ɬɨɪɝɿɜɥɿ, ɜɤɥɸɱɟɧɢɯ ɞɨ ɚɫɨɪɬɢɦɟɧɬɭ 
ɬɨɜɚɪɿɜ, ɫɬɜɨɪɟɧɧɹ ɩɨɡɢɬɢɜɧɨɝɨ ɿɦɿɞɠɭ ɩɿɞɩɪɢєɦɫɬɜɚ ɬɨɪɝɿɜɥɿ ɣ ɜɢɡɧɚɧɧɹ ɡ ɛɨɤɭ 
ɝɪɨɦɚɞɫɶɤɨɫɬɿ (PR) Д1Ж. 
     ɉɿɞɫɭɦɨɜɭɸɱɢ ɫɥɿɞ ɡɚɡɧɚɱɢɬɢ, ɳɨ за ɫɭɱɚɫɧɢɯ ɭɦɨɜ ɮɭɧɤɰɿɨɧɭɜɚɧɧɹ ɩɿɞɩɪɢєɦɫɬɜ 
ɿɫɧɭє ɲɢɪɨɤɟ ɤɨɥɨ ɩɪɨɛɥɟɦɧɢɯ ɩɢɬɚɧɶ, ɹɤɿ ɧɟɝɚɬɢɜɧɨ ɜɩɥɢɜɚɸɬɶ ɧɚ ɣɨɝɨ ɚɫɨɪɬɢɦɟɧɬɧɭ 
діяльність. Хоча, на наш погляд, саме управління асортиментом є значним ресурсом 
підвищення рентабельності реалізації споживчих товарів підприємств, бо, як визначено 
у дослідженні П. В. Кривулі [2], є спрямованим на вичерпання шляхом цінової 
диверсифікації споживчого надлишку попиту, який утворюється через уніфікацію цін і 
товарів. Завоювання  нових покупців можливе лише у випадку ефективного управління 
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ɚɫɨɪɬɢɦɟɧɬɨɦ ɬɨɜɚɪɿɜ, ɲɥɹɯɨɦ ɭɩɪɨɜɚɞɠɟɧɧɹ ɜ ɩɪɚɤɬɢɤɭ ɞɿɹɥɶɧɨɫɬɿ ɩɿɞɩɪɢєɦɫɬɜ 
ɡɚɩɪɨɩɨɧɨɜɚɧɨʀ ɚɫɨɪɬɢɦɟɧɬɧɨʀ ɩɪɨɝɪɚɦɢ ɬɚ  ɚɥɝɨɪɢɬɦɭ ɟɬɚɩɿɜ ɩɪɨɰɟɫɭ ɮɨɪɦɭɜɚɧɧɹ 
ɚɫɨɪɬɢɦɟɧɬɭ ɬɨɜɚɪɿɜ.
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ɇȺɉɊəɆɂ ɍȾɈɋɄɈɇȺɅȿɇɇə ɋɂɋɌȿɆɂ ɈɉȿɊȺɐȱɃɇɈȽɈ ɆȿɇȿȾɀɆȿɇɌɍ 
ɇȺ ɉȱȾɉɊɂЄɆɋɌȼȱ

Ɇɚɬɜɿєɧɤɨ Ⱥ.ȼ., ɏɪɢɫɬɟɧɤɨ Ʌ.Ɇ., ɤ. ɟ. ɧ., ɞɨɰɟɧɬ
ɋɯɿɞɧɨɭɤɪɚʀɧɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɿɦ. ȼ. Ⱦɚɥɹ

Ɉɩɟɪɚɰɿɣɧɚ ɞɿɹɥɶɧɿɫɬɶ є ɝɨɥɨɜɧɨɸ ɮɭɧɤɰɿɨɧɚɥɶɧɨɸ ɥɚɧɤɨɸ ɡɜɢɱɚɣɧɨʀ ɞɿɹɥɶɧɨɫɬɿ ɛɭɞɶ-

ɹɤɨɝɨ ɫɭɛ’єɤɬɚ ɝɨɫɩɨɞɚɪɸɜɚɧɧɹ, ɡɦɿɫɬ ɹɤɨʀ ɩɨɥɹɝɚє ɭ ɫɬɜɨɪɟɧɧɿ ɧɨɜɨʀ ɜɚɪɬɨɫɬɿ (ɩɪɨɞɭɤɰɿʀ ɚɛɨ 
ɩɨɫɥɭɝɢ), ɳɨ ɜɿɞɩɨɜɿɞɚє ɫɩɨɠɢɜɱɨɦɭ ɩɨɩɢɬɭ ɧɚ ɪɢɧɤɭ, ɬɚ ɞɨɜɟɞɟɧɧɹ ɬɚɤɢɯ ɬɨɜɚɪɿɜ ɚɛɨ 
ɩɨɫɥɭɝ ɞɨ ɤɨɧɤɪɟɬɧɨɝɨ ɫɩɨɠɢɜɚɱɚ. Ɏɭɧɞɚɦɟɧɬɚɥɶɧɨɸ ɛɚɡɨɸ ɭ ɡɞɿɣɫɧɟɧɧɿ ɨɩɟɪɚɰɿɣɧɨʀ 
ɞɿɹɥɶɧɨɫɬɿ ɧɚ ɩɿɞɩɪɢєɦɫɬɜɿ є ɧɚɞɿɣɧɢɦ ɱɢɧɨɦ ɫɮɨɪɦɨɜɚɧɚ ɫɢɫɬɟɦɚ, ɟɥɟɦɟɧɬɢ ɹɤɨʀ ɦɚɸɬɶ 
ɛɭɬɢ ɜɡɚєɦɨɩɨɜ’ɹɡɚɧɢɦɢ, ɜɡɚєɦɨɡɚɥɟɠɧɢɦɢ ɿ ɜɡɚєɦɨɞɿɸɱɢɦɢ. Ɂɚ ɬɚɤɨʀ ɭɦɨɜɢ ɛɭɞɟ ɧɟ ɥɢɲɟ 
ɚɤɬɢɜɿɡɨɜɚɧɚ ɨɩɟɪɚɬɢɜɧɚ ɪɨɥɶ ɨɩɟɪɚɰɿɣɧɨʀ ɞɿɹɥɶɧɨɫɬɿ – ɡɚɛɟɡɩɟɱɟɧɧɹ ɩɨɫɬɿɣɧɨɫɬɿ ɩɨɬɨɱɧɨʀ 
ɟɮɟɤɬɢɜɧɨɫɬɿ ɩɿɞɩɪɢєɦɫɬɜɚ, ɚ ɣ ɚɤɬɢɜɨɜɚɧɢɣ ʀʀ ɫɬɪɚɬɟɝɿɱɧɢɣ ɤɭɪɫ, ɹɤɢɣ ɡɚɛɟɡɩɟɱɢɬɶ 
ɞɨɫɹɝɧɟɧɧɹ ɰɿɥɟɣ ɫɬɜɨɪɟɧɧɹ ɛɿɡɧɟɫ-ɨɪɝɚɧɿɡɚɰɿʀ, ɜɢɤɨɧɚɧɧɹ ɦɿɫɿʀ ʀʀ ɨɫɧɨɜɧɨʀ ɞɿɹɥɶɧɨɫɬɿ, 
ɡɚɜɨɸɜɚɧɧɹ ɭɫɩɿɯɭ ɧɚ ɪɢɧɤɭ ɜɿɞɩɨɜɿɞɧɢɯ ɬɨɜɚɪɿɜ ɚɛɨ ɩɨɫɥɭɝ, ɡɚɛɟɡɩɟɱɟɧɧɹ ɫɬɿɣɤɨɝɨ 
ɩɨɥɨɠɟɧɧɹ ɭ ɡɨɜɧɿɲɧɶɨɦɭ ɫɟɪɟɞɨɜɢɳɿ ɩɿɞ ɜɩɥɢɜɨɦ ɪɿɡɧɨɦɚɧɿɬɧɢɯ ɱɢɧɧɢɤɿɜ ɹɤ 
ɟɤɨɧɨɦɿɱɧɨɝɨ, ɬɚɤ ɿ ɧɟɟɤɨɧɨɦɿɱɧɨɝɨ ɯɚɪɚɤɬɟɪɭ (ɩɨɥɿɬɢɱɧɿ ɨɛɫɬɚɜɢɧɢ, ɟɤɨɥɨɝɿɱɧɢɣ ɫɬɚɧ, 
ɤɪɨɫ-ɤɭɥɶɬɭɪɧɿ ɜɿɞɦɿɧɧɨɫɬɿ, ɮɨɪɫ-ɦɚɠɨɪɧɿ ɨɛɫɬɚɜɢɧɢ ɬɚ ɿɧ.). ȿɮɟɤɬɢɜɧɿɫɬɶ ɨɩɟɪɚɰɿɣɧɨʀ 
ɫɢɫɬɟɦɢ ɩɿɞɩɪɢєɦɫɬɜɚ, ʀʀ ɝɧɭɱɤɿɫɬɶ ɬɚ ɚɞɚɩɬɨɜɚɧɿɫɬɶ ɞɨ ɡɦɿɧ ɭ ɫɟɪɟɞɨɜɢɳɿ ɮɭɧɤɰɿɨɧɭɜɚɧɧɹ 
ɰɿɥɤɨɦ ɡɚɥɟɠɢɬɶ ɜɿɞ ɭɩɪɚɜɥɿɧɫɶɤɨʀ ɫɤɥɚɞɨɜɨʀ – ɨɩɟɪɚɰɿɣɧɨɝɨ ɦɟɧɟɞɠɦɟɧɬɭ, ɹɤɢɣ ɜɿɞɩɨɜɿɞɚє 
ɡɚ ɩɪɢɣɧɹɬɬɹ ɿ ɪɟɚɥɿɡɚɰɿɸ ɫɜɨєɱɚɫɧɢɯ, ɜɢɜɚɠɟɧɢɯ ɬɚ ɨɛґɪɭɧɬɨɜɚɧɢɯ ɭɩɪɚɜɥɿɧɫɶɤɢɯ ɪɿɲɟɧɶ ɭ 
ɰɿɣ ɫɮɟɪɿ. 

ɉɨɧɹɬɬɹ ɨɩɟɪɚɰɿɣɧɨɝɨ ɦɟɧɟɞɠɦɟɧɬɭ ɦɨɠɧɚ ɜɢɡɧɚɱɢɬɢ ɭ ɞɟɳɨ ɪɿɡɧɢɣ ɫɩɨɫɿɛ. ɉɨ-ɩɟɪɲɟ, 
«ɨɩɟɪɚɰɿɣɧɢɣ ɦɟɧɟɞɠɦɟɧɬ – ɰɟ ɞɿɹɥɶɧɿɫɬɶ, ɩɨɜ’ɹɡɚɧɚ ɡ ɪɨɡɪɨɛɤɨɸ, ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɿ 
ɭɞɨɫɤɨɧɚɥɟɧɧɹɦ ɨɩɟɪɚɰɿɣɧɢɯ (ɜɢɪɨɛɧɢɱɢɯ) ɫɢɫɬɟɦ, ɧɚ ɨɫɧɨɜɿ ɹɤɢɯ ɜɢɪɨɛɥɹɸɬɶɫɹ ɨɫɧɨɜɧɚ 
ɩɪɨɞɭɤɰɿɹ ɚɛɨ ɩɨɫɥɭɝɢ ɛɿɡɧɟɫ-ɨɪɝɚɧɿɡɚɰɿʀ» Д1Ж. ɉɨ-ɞɪɭɝɟ, ɜɿɧ ɜɢɡɧɚɱɚєɬɶɫɹ ɹɤ 
«ɰɿɥɟɫɩɪɹɦɨɜɚɧɚ ɞɿɹɥɶɧɿɫɬɶ, ɹɤɚ ɩɟɪɟɞɛɚɱɚє ɤɟɪɭɜɚɧɧɹ ɨɩɟɪɚɰɿɣɧɢɦɢ ɩɪɨɰɟɫɚɦɢ, ɳɨ 
ɪɨɡɩɨɱɢɧɚɸɬɶɫɹ ɿɡ ɡɚɥɭɱɟɧɧɹ (ɤɨɦɟɪɰɿɣɧɨɝɨ ɩɪɢɞɛɚɧɧɹ, ɧɟɮɿɧɚɧɫɨɜɨɝɨ ɡɚɥɭɱɟɧɧɹ) 
ɧɟɨɛɯɿɞɧɨɝɨ ɩɟɪɟɥɿɤɭ ɪɟɫɭɪɫɿɜ, ʀɯɧɶɨʀ ɬɪɚɧɫɮɨɪɦɚɰɿʀ ɭ ɝɨɬɨɜɢɣ ɬɨɜɚɪ (ɩɨɫɥɭɝɭ) ɡ ɩɨɫɬɚɜɤɨɸ 
ɨɫɬɚɧɧɶɨɝɨ ɚɛɨ ɨɫɬɚɧɧɿɯ ɧɚ ɪɢɧɨɤ ɡ ɦɟɬɨɸ ɡɚɞɨɜɨɥɟɧɧɹ ɩɨɬɪɟɛ ɩɨɤɭɩɰɿɜ» Д2Ж. Ɂɚɫɥɭɝɨɜɭє ɧɚ 
ɭɜɚɝɭ ɳɟ ɨɞɧɟ ɬɪɚɤɬɭɜɚɧɧɹ ɨɩɟɪɚɰɿɣɧɨɝɨ ɦɟɧɟɞɠɦɟɧɬɭ ɹɤ «ɫɢɫɬɟɦɢ ɪɟɚɥɿɡɚɰɿʀ 
ɭɩɪɚɜɥɿɧɫɶɤɢɯ ɪɿɲɟɧɶ ɳɨɞɨ ɪɨɡɪɨɛɤɢ, ɩɪɨɟɤɬɭɜɚɧɧɹ, ɩɥɚɧɭɜɚɧɧɹ, ɤɨɧɬɪɨɥɸ, ɡɚɛɟɡɩɟɱɟɧɧɹ 
ɬɚ ɨɪɝɚɧɿɡɚɰɿʀ ɮɭɧɤɰɿɨɧɭɜɚɧɧɹ ɜɢɪɨɛɧɢɱɢɯ ɫɢɫɬɟɦ ɩɿɞɩɪɢєɦɫɬɜɚ» Д3Ж. Ɍɨɠ, ɛɟɡɡɚɩɟɪɟɱɧɨ, 
ɨɩɟɪɚɰɿɣɧɢɣ ɦɟɧɟɞɠɦɟɧɬ є ɨɞɧɨɱɚɫɧɨ ɹɤ ɜɢɞɨɦ ɨɩɟɪɚɰɿɣɧɨʀ, ɬɚɤ ɿ ɭɩɪɚɜɥɿɧɫɶɤɨʀ ɞɿɹɥɶɧɨɫɬɿ, 
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ɚ ɬɚɤɨɠ ɫɢɫɬɟɦɧɨɸ ɤɚɬɟɝɨɪɿєɸ, ɹɤɚ ɜɿɞɩɨɜɿɞɚє ɡɚ ɪɟɚɥɿɡɚɰɿɸ ɤɨɦɩɥɟɤɫɭ ɡɚɝɚɥɶɧɨ-

ɭɩɪɚɜɥɿɧɫɶɤɢɯ ɬɚ ɫɩɟɰɢɮɿɱɧɢɯ (ɜɿɞɩɨɜɿɞɧɨ ɞɨ ɟɬɚɩɭ ɪɟɚɥɿɡɚɰɿʀ ɨɩɟɪɚɰɿɣɧɨɝɨ ɩɪɨɰɟɫɭ) 
ɮɭɧɤɰɿɣ. Ƚɨɥɨɜɧɨɸ ɦɟɬɨɸ ɨɩɟɪɚɰɿɣɧɨɝɨ ɦɟɧɟɞɠɦɟɧɬɭ, ɩɪɢ ɰɶɨɦɭ, є ɡɚɛɟɡɩɟɱɟɧɧɹ ɭ 
ɨɩɟɪɚɬɢɜɧɿɣ ɬɚ ɫɬɪɚɬɟɝɿɱɧɿɣ ɩɟɪɫɩɟɤɬɢɜɚɯ ɧɚɣɛɿɥɶɲ ɩɨɜɧɨɝɨ ɡɚɞɨɜɨɥɟɧɧɹ ɩɨɩɢɬɭ 
ɫɩɨɠɢɜɚɱɿɜ ɧɚ ɬɨɜɚɪɢ ɚɛɨ ɩɨɫɥɭɝɢ, ɹɤɿ ɫɬɜɨɪɸɸɬɶɫɹ  ɩɿɞɩɪɢєɦɫɬɜɨɦ ɡɚ ɭɦɨɜɢ ɞɨɫɹɝɧɟɧɧɹ 
ɞɨɫɬɚɬɧɶɨɝɨ ɪɿɜɧɹ ɟɮɟɤɬɢɜɧɨɫɬɿ ɨɩɟɪɚɰɿɣɧɨʀ ɞɿɹɥɶɧɨɫɬɿ

Ɉɫɧɨɜɧɢɦ ɡɚɜɞɚɧɧɹɦ ɨɩɟɪɚɰɿɣɧɨɝɨ ɦɟɧɟɞɠɦɟɧɬɭ є ɩɨɛɭɞɨɜɚ ɩɟɜɧɨʀ ɭɩɪɚɜɥɿɧɫɶɤɨʀ 
ɫɢɫɬɟɦɢ ɬɚ ɩɿɞɝɨɬɨɜɤɚ ɤɨɦɩɥɟɤɫɭ ɭɩɪɚɜɥɿɧɫɶɤɢɯ ɪɿɲɟɧɶ, ɹɤɿ ɦɚɸɬɶ ɡɚɛɟɡɩɟɱɢɥɢ ɜɢɤɨɧɚɧɧɹ 
ɩɨɬɪɿɛɧɢɯ ɨɩɟɪɚɰɿɣɧɢɯ ɞɿɣ ɿ ɩɪɨɰɟɞɭɪ ɡ ɦɟɬɨɸ ɨɬɪɢɦɚɧɧɹ ɩɪɢɛɭɬɤɭ ɜɿɞ ɮɭɧɤɰɿɨɧɭɜɚɧɧɹ 
ɨɩɟɪɚɰɿɣɧɨʀ ɫɢɫɬɟɦɢ ɧɚ ɩɿɞɩɪɢєɦɫɬɜɿ. Ȼɚɠɚɧɚ ɪɟɡɭɥɶɬɚɬɢɜɧɿɫɬɶ ɞɿʀ ɩɟɜɧɨʀ ɨɩɟɪɚɰɿɣɧɨʀ 
ɫɢɫɬɟɦɢ є ɪɟɡɭɥɶɬɚɬɨɦ ɱɿɬɤɨɝɨ ɩɪɨɮɟɫɿɣɧɨɝɨ ɜɪɚɯɭɜɚɧɧɹ ɨɛ'єɤɬɢɜɧɢɯ ɦɨɠɥɢɜɨɫɬɟɣ, 
ɨɛɦɟɠɟɧɶ, ɤɪɢɬɟɪɿʀɜ ɿ ɫɬɚɧɞɚɪɬɿɜ, ɳɨ ɦɚɸɬɶ ɡɚɫɬɨɫɨɜɭɜɚɬɢɫɹ ɭ ɫɩɨɫɿɛ, ɹɤɢɣ ɩɟɪɟɞɛɚɱɚє 
ɪɨɡɜɢɬɨɤ ɹɤ ɨɩɟɪɚɰɿɣɧɨʀ ɫɢɫɬɟɦɢ, ɬɚɤ ɿ ɜɢɪɨɛɧɢɱɨʀ, ɹɤɚ є ʀʀ ɰɟɧɬɨɦ. Ɉɩɬɢɦɚɥɶɧɿɫɬɶ ɣ 
ɟɮɟɤɬɢɜɧɿɫɬɶ ɭɩɪɚɜɥɿɧɫɶɤɢɯ ɪɿɲɟɧɶ ɩɨɬɪɟɛɭє ɜɿɞ ɦɟɧɟɞɠɟɪɿɜ ɪɨɡɭɦɿɧɧɹ ɫɭɬɧɨɫɬɿ ɤɨɠɧɨɝɨ ɡ 
ɟɥɟɦɟɧɬɿɜ ɨɩɟɪɚɰɿɣɧɨʀ ɫɢɫɬɟɦɢ ɧɚ ɤɨɠɧɨɦɭ ɡ ɟɬɚɩɿɜ ɪɟɚɥɿɡɚɰɿʀ ɨɩɟɪɚɰɿɣɧɨʀ ɞɿɹɥɶɧɨɫɬɿ ɹɤ ɧɚ 
ɨɩɟɪɚɬɢɜɧɨɦɭ, ɬɚɤ ɿ ɫɬɪɚɬɟɝɿɱɧɨɦɭ ɪɿɜɧɹɯ. Ⱦɨɰɿɥɶɧɟ ɩɨєɞɧɚɧɧɹ ɜ ɨɞɧɨɦɭ ɰɿɥɨɦɭ ɨɫɧɨɜɧɢɯ 
ɮɭɧɤɰɿɨɧɚɥɶɧɢɯ ɟɥɟɦɟɧɬɿɜ ɡɜɢɱɚɣɧɨʀ ɞɿɹɥɶɧɨɫɬɿ ɩɿɞɩɪɢєɦɫɬɜɚ – ɬɟɯɧɿɱɧɢɯ, ɬɟɯɧɨɥɨɝɿɱɧɢɯ, 
ɬɪɭɞɨɜɢɯ, ɦɚɪɤɟɬɢɧɝɨɜɢɯ, ɮɿɧɚɧɫɨɜɢɯ, ɡɛɭɬɨɜɢɯ, ɨɪɝɚɧɿɡɚɰɿɣɧɢɯ ɬɚ ɿɧ. – є ɡɚɩɨɪɭɤɨɸ 
ɪɚɰɿɨɧɚɥɶɧɨɝɨ ɣ ɜɢɜɚɠɟɧɨɝɨ ɨɩɟɪɚɰɿɣɧɨɝɨ ɦɟɧɟɞɠɦɟɧɬɭ ɧɚ ɩɿɞɩɪɢєɦɫɬɜɿ.

ȼɢɞɿɥɟɧɧɹ ɧɚɩɪɹɦɿɜ ɭɞɨɫɤɨɧɚɥɟɧɧɹ ɫɢɫɬɟɦɢ ɨɩɟɪɚɰɿɣɧɨɝɨ ɦɟɧɟɞɠɦɟɧɬɭ ɧɚ 
ɩɿɞɩɪɢєɦɫɬɜɿ ɦɚє ɩɨɯɨɞɢɬɢ ɜɿɞ ɫɤɥɚɞɨɜɢɯ ɫɢɫɬɟɦɢ ɨɩɟɪɚɰɿɣɧɨɝɨ ɦɟɧɟɞɠɦɟɧɬɭ, ɳɨ ɩɨɬɪɟɛɭє 
ɪɨɡɤɪɢɬɬɹ ɰɶɨɝɨ ɩɢɬɚɧɧɹ. 

ȱɫɧɭɸɬɶ ɪɿɡɧɿ ɩɿɞɯɨɞɢ ɞɨ ɜɢɫɜɿɬɥɟɧɧɹ ɫɤɥɚɞɭ ɬɚ ɡɦɿɫɬɭ ɟɥɟɦɟɧɬɿɜ ɫɢɫɬɟɦɢ ɨɩɟɪɚɰɿɣɧɨɝɨ 
ɦɟɧɟɞɠɦɟɧɬɭ. Ɂ ɰɶɨɝɨ ɩɪɢɜɨɞɭ, ɫɥɿɞ ɩɨɝɨɞɢɬɢɫɹ ɡ ɬɜɟɪɞɠɟɧɧɹɦ, ɡɝɿɞɧɨ ɹɤɨɝɨ «ɨɫɧɨɜɭ 
ɨɩɟɪɚɰɿɣɧɨɝɨ ɦɟɧɟɞɠɦɟɧɬɭ ɫɤɥɚɞɚɸɬɶ ɱɨɬɢɪɢ ɨɫɧɨɜɧɢɯ ɟɥɟɦɟɧɬɢ – ɬɟɯɧɨɥɨɝɿɹ, ɨɪɝɚɧɿɡɚɰɿɹ, 
ɟɤɨɧɨɦɿɤɚ ɿ ɦɚɬɟɦɚɬɢɱɧɿ ɦɨɞɟɥɿ ɞɨɫɥɿɞɠɟɧɧɹ ɨɩɟɪɚɰɿɣ, ɹɤɿ є ɜɡɚєɦɨɩɨɜ'ɹɡɚɧɿ ɿ ɡɚɛɟɡɩɟɱɭɸɬɶ 
ɭɫɩɿɲɧɭ ɞɿɹɥɶɧɿɫɬɶ ɿ ɪɨɡɜɢɬɨɤ ɨɩɟɪɚɰɿɣɧɨʀ ɫɢɫɬɟɦɢ ɩɿɞɩɪɢєɦɫɬɜɚ» Д2Ж. Ɍɨɠ, ɧɚɩɪɹɦɚɦɢ 
ɭɞɨɫɤɨɧɚɥɟɧɧɹ ɫɢɫɬɟɦɢ ɨɩɟɪɚɰɿɣɧɨɝɨ ɦɟɧɟɞɠɦɟɧɬɭ ɦɨɠɭɬɶ ɫɬɚɬɢ ɜɩɪɨɜɚɞɠɟɧɧɹ 
ɩɨɡɢɬɢɜɧɢɯ ɡɦɿɧ ɭ ɦɟɠɚɯ ɨɡɧɚɱɟɧɢɯ ɟɥɟɦɟɧɬɿɜ. 

Ʉɪɿɦ ɬɨɝɨ, ɨɩɟɪɚɰɿɣɧɢɣ ɦɟɧɟɞɠɦɟɧɬ ɹɤ ɜɢɞ ɩɪɚɤɬɢɱɧɨʀ ɞɿɹɥɶɧɨɫɬɿ ɩɨ ɭɩɪɚɜɥɿɧɧɸ 
ɮɭɧɤɰɿɨɧɚɥɶɧɢɦ ɧɚɩɪɹɦɨɦ ɞɿɹɥɶɧɨɫɬɿ ɩɿɞɩɪɢєɦɫɬɜɚ ɜɤɥɸɱɚє ɬɚɤɿ ɫɤɥɚɞɨɜɿ Д4Ж: ɭɩɪɚɜɥɿɧɧɹ 
ɩɪɨɰɟɫɚɦɢ ɩɪɨɟɤɬɭɜɚɧɧɹ ɬɚ ɫɬɜɨɪɟɧɧɹ ɨɩɟɪɚɰɿɣɧɨʀ ɫɢɫɬɟɦɢ; ɭɩɪɚɜɥɿɧɧɹ ɩɨɬɨɱɧɢɦ 
ɮɭɧɤɰɿɨɧɭɜɚɧɧɹɦ ɨɩɟɪɚɰɿɣɧɨʀ ɫɢɫɬɟɦɢ; ɭɩɪɚɜɥɿɧɧɹ ɡɚɛɟɡɩɟɱɟɧɧɹɦ ɫɬɚɛɿɥɶɧɨɝɨ 
ɮɭɧɤɰɿɨɧɭɜɚɧɧɹ ɨɩɟɪɚɰɿɣɧɨʀ ɫɢɫɬɟɦɢ; ɭɩɪɚɜɥɿɧɧɹ ɹɤɿɫɬɸ ɬɚ ɩɪɨɞɭɤɬɢɜɧɿɫɬɸ ɨɩɟɪɚɰɿɣɧɨʀ 
ɫɢɫɬɟɦɢ; ɭɩɪɚɜɥɿɧɧɹ ɩɟɪɟɬɜɨɪɟɧɧɹɦɢ ɬɚ ɪɨɡɜɢɬɤɨɦ ɨɩɟɪɚɰɿɣɧɨʀ ɫɢɫɬɟɦɢ. ɍ ɰɶɨɦɭ ɡɜ’ɹɡɤɭ, 
ɧɚɩɪɹɦɚɦɢ ɭɞɨɫɤɨɧɚɥɟɧɧɹ ɫɢɫɬɟɦɢ ɨɩɟɪɚɰɿɣɧɨɝɨ ɦɟɧɟɞɠɦɟɧɬɭ є ɡɦɿɧɢ ɭ ɦɟɯɚɧɿɡɦɚɯ 
ɪɟɚɥɿɡɚɰɿʀ ɬɚ ɤɨɦɩɥɟɤɫɿ ɿɧɫɬɪɭɦɟɧɬɿɜ ɨɡɧɚɱɟɧɢɯ ɫɟɝɦɟɧɬɿɜ ɭɩɪɚɜɥɿɧɧɹ. 

ɇɚɫɬɭɩɧɢɦ ɩɿɞɯɨɞɨɦ ɭ ɜɢɞɿɥɟɧɧɿ ɧɚɩɪɹɦɿɜ ɭɞɨɫɤɨɧɚɥɟɧɧɹ ɫɢɫɬɟɦɢ ɨɩɟɪɚɰɿɣɧɨɝɨ 
ɦɟɧɟɞɠɦɟɧɬɭ є ɩɿɞɯɿɞ, ɳɨ ґɪɭɧɬɭєɬɶɫɹ ɧɚ ɫɬɪɭɤɬɭɪɿ ɟɥɟɦɟɧɬɿɜ ɛɟɡɩɨɫɟɪɟɞɧɶɨ ɫɚɦɨʀ 
ɨɩɟɪɚɰɿɣɧɨʀ ɫɢɫɬɟɦɢ ɩɿɞɩɪɢєɦɫɬɜɚ. ɍ ɧɚɭɤɨɜɢɯ ɞɠɟɪɟɥɚɯ ɥɿɬɟɪɚɬɭɪɢ ɞɨ ɟɥɟɦɟɧɬɿɜ 
ɨɩɟɪɚɰɿɣɧɨʀ ɫɢɫɬɟɦɢ, ɹɤ ɩɪɚɜɢɥɨ, ɜɿɞɧɨɫɹɬɶ: ɩɥɚɧɭɜɚɧɧɹ ɬɚ ɤɨɧɬɪɨɥɶ, ɩɟɪɟɪɨɛɤɭ, 
ɡɚɛɟɡɩɟɱɟɧɧɹ, ɪɟɫɭɪɫɧɢɣ ɜɯɿɞ ɜ ɫɢɫɬɟɦɭ, ɬɨɜɚɪɧɢɣ ɜɢɯɿɞ ɿɡ ɫɢɫɬɟɦɢ, ɚ ɬɚɤɨɠ ɿɧɮɨɪɦɚɰɿɣɧɟ 
ɡɚɛɟɡɩɟɱɟɧɧɹ ɡ ɛɨɤɭ ɜɧɭɬɪɿɲɧɶɨɝɨ ɬɚ ɡɨɜɧɿɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ ɮɭɧɤɰɿɨɧɭɜɚɧɧɹ ɫɢɫɬɟɦɢ Д5Ж. 
ɉɪɢ ɰɶɨɦɭ ɫɥɿɞ ɩɚɦ’ɹɬɚɬɢ, ɳɨ ɨɩɟɪɚɰɿɣɧɚ ɫɢɫɬɟɦɚ ɮɨɪɦɭєɬɶɫɹ ɡ ɜɪɚɯɭɜɚɧɧɹɦ ɫɩɟɰɢɮɿɱɧɢɯ 
(ɩɪɢɬɚɦɚɧɧɢɯ ɥɢɲɟ ɨɤɪɟɦɿɣ ɨɩɟɪɚɰɿɣɧɿɣ ɫɢɫɬɟɦɿ ɤɨɧɤɪɟɬɧɨɝɨ ɩɿɞɩɪɢєɦɫɬɜɚ) ɨɫɨɛɥɢɜɨɫɬɟɣ, 
ɬɚɤɢɯ, ɧɚɩɪɢɤɥɚɞ, ɹɤ: ɜɿɞɦɿɧɧɿɫɬɶ (ɭɧɿɤɚɥɶɧɿɫɬɶ) ɨɩɟɪɚɰɿɣɧɨɝɨ ɩɪɨɰɟɫɭ; ɜɢɦɨɝɢ ɞɨ 
ɬɟɯɧɿɱɧɨɝɨ ɬɚ ɬɟɯɧɨɥɨɝɿɱɧɨɝɨ ɡɚɛɟɡɩɟɱɟɧɧɹ; ɮɨɪɦɚ ɨɪɝɚɧɿɡɚɰɿʀ ɪɨɛɨɱɢɯ ɦɿɫɰɶ, ɜɢɦɨɝɢ ɞɨ 
ɫɤɥɚɞɭ ɬɚ ɤɜɚɥɿɮɿɤɚɰɿʀ ɩɟɪɫɨɧɚɥɭ ɬɚ ɿɧ. ɐɟ ɦɚє ɨɛɨɜ’ɹɡɤɨɜɨ ɛɭɬɢ ɜɪɚɯɨɜɚɧɢɦ ɩɪɢ ɜɢɡɧɚɱɟɧɧɿ 
ɧɚɩɪɹɦɿɜ ɭɞɨɫɤɨɧɚɥɟɧɧɹ ɨɩɟɪɚɰɿɣɧɨɝɨ ɦɟɧɟɞɠɦɟɧɬɭ. 
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Ɍɚɤɢɦ ɱɢɧɨɦ, ɜɚɠɥɢɜɿɫɬɶ ɨɩɟɪɚɰɿɣɧɨʀ ɞɿɹɥɶɧɨɫɬɿ ɬɚ ґɪɭɧɬɨɜɧɨʀ ɞɨ ɧɟʀ ɨɩɟɪɚɰɿɣɧɨʀ 
ɫɢɫɬɟɦɢ, ɫɩɪɹɦɨɜɚɧɢɯ ɧɚ ɫɬɜɨɪɟɧɧɹ ɬɨɜɚɪɿɜ ɚɛɨ ɩɨɫɥɭɝ ɧɚ ɜɢɦɨɝɭ ɩɨɩɢɬɭ ɧɚ ɫɩɨɠɢɜɱɨɦɭ 
ɪɢɧɤɭ, ɜɢɦɚɝɚє ɡ ɛɨɤɭ ɦɟɧɟɞɠɦɟɧɬɭ ɩɨɲɭɤɭ ɜɫɟ ɞɨɫɤɨɧɚɥɿɲɢɯ ɧɚɩɪɹɦɿɜ ɭɩɪɚɜɥɿɧɧɹ. Ɍɚɤɿ 
ɧɚɩɪɹɦɢ ɦɨɠɭɬɶ ɮɨɪɦɭɜɚɬɢɫɹ ɜɿɞɩɨɜɿɞɧɨ ɞɨ ɟɥɟɦɟɧɬɿɜ ɫɚɦɨʀ ɨɩɟɪɚɰɿɣɧɨʀ ɫɢɫɬɟɦɢ ɬɚ 
ɫɢɫɬɟɦɢ, ɹɤɚ ɜɿɞɩɨɜɿɞɚє ɡɚ ɮɭɧɤɰɿɨɧɚɥɶɧɟ ɭɩɪɚɜɥɿɧɧɹ ɭ ɰɿɣ ɫɮɟɪɿ – ɫɢɫɬɟɦɢ ɨɩɟɪɚɰɿɣɧɨɝɨ 
ɦɟɧɟɞɠɦɟɧɬɭ. ɉɨɞɚɥɶɲɨɝɨ ɪɨɡɜɢɬɤɭ ɧɚɛɭɜɚɸɬɶ ɩɢɬɚɧɧɹ ɳɨɞɨ ɚɧɚɥɿɬɢɱɧɨɝɨ ɪɨɡɛɨɪɭ 
ɤɨɠɧɨɝɨ ɡ ɜɢɡɧɚɱɟɧɢɯ ɧɚɩɪɹɦɿɜ. 
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ɋɯɿɞɧɨɭɤɪɚʀɧɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɿɦɟɧɿ ȼ. Ⱦɚɥɹ
Ɂɚ ɫɭɱɚɫɧɢɯ ɪɢɧɤɨɜɢɯ ɭɦɨɜ, ɭ ɹɤɢɯ ɡɞɿɣɫɧɸɸɬɶ ɫɜɨɸ ɝɨɫɩɨɞɚɪɫɶɤɭ ɞɿɹɥɶɧɿɫɬɶ 

ɩɿɞɩɪɢєɦɫɬɜɚ, ɜɚɠɥɢɜɨʀ ɪɨɥɿ ɧɚɛɭɜɚє ɤɨɧɤɭɪɟɧɬɨɫɩɪɨɦɨɠɧɿɫɬɶ ɹɤ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɨɤɪɟɦɨ 
ɜɡɹɬɨɝɨ ɩɿɞɩɪɢєɦɫɬɜɚ, ɳɨ ɫɜɿɞɱɢɬɶ ɩɪɨ ɣɨɝɨ ɪɟɚɥɶɧɭ ɡɞɚɬɧɿɫɬɶ ɜɟɫɬɢ ɡɦɚɝɚɧɧɹ (ɤɨɧɤɭɪɟɧɬɧɭ 
ɛɨɪɨɬɶɛɭ) ɡɚ ɛɚɠɚɧɿ ɩɨɡɢɰɿʀ ɧɚ ɜɧɭɬɪɿɲɧɿɯ ɬɚ ɡɨɜɧɿɲɧɿɯ ɬɨɜɚɪɧɢɯ ɪɢɧɤɚɯ (ɚɛɨ ɪɢɧɤɚɯ 
ɩɨɫɥɭɝ) ɲɥɹɯɨɦ ɪɟɚɥɿɡɚɰɿʀ ɜɢɜɚɠɟɧɨʀ ɤɨɧɤɭɪɟɧɬɧɨʀ ɫɬɪɚɬɟɝɿʀ ɡɚɞɥɹ ɡɚɛɟɡɩɟɱɟɧɧɹ ɧɚɞɿɣɧɨɝɨ 
ɮɿɧɚɧɫɨɜɨ-ɟɤɨɧɨɦɿɱɧɨɝɨ ɫɬɚɧɭ, ɟɮɟɤɬɢɜɧɨɫɬɿ ɝɨɫɩɨɞɚɪɫɶɤɨʀ ɞɿɹɥɶɧɨɫɬɿ ɭ ɩɨɬɨɱɧɿɣ ɬɚ 
ɫɬɪɚɬɟɝɿɱɧɿɣ ɩɟɪɫɩɟɤɬɢɜɚɯ ɬɚ ɦɨɠɥɢɜɨɫɬɟɣ ɩɨɞɚɥɶɲɨɝɨ ɫɬɿɣɤɨɝɨ ɪɨɡɜɢɬɤɭ. 

Ʉɨɧɤɭɪɟɧɬɨɫɩɪɨɦɨɠɧɿɫɬɶ ɛɚɡɭєɬɶɫɹ, ɧɚɫɚɦɩɟɪɟɞ, ɧɚ ɜɢɹɜɥɟɧɧɿ ɬɚ ɪɨɡɜɢɬɤɭ 
ɤɨɧɤɭɪɟɧɬɧɢɯ ɩɟɪɟɜɚɝ, ɬɨɛɬɨ ɤɨɧɤɪɟɬɧɢɯ ɱɢɧɧɢɤɿɜ (ɤɨɦɩɨɧɟɧɬɿɜ) ɡɨɜɧɿɲɧɶɨɝɨ ɬɚ/ɚɛɨ 
ɜɧɭɬɪɿɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ ɮɭɧɤɰɿɨɧɭɜɚɧɧɹ ɩɿɞɩɪɢєɦɫɬɜɚ, ɚɛɨ ɣɨɝɨ ɤɨɦɩɟɬɟɧɰɿɣ, ɳɨ ɦɨɠɭɬɶ 
ɡɚɪɚɡ (ɬɚɤɬɢɱɧɚ ɫɩɪɹɦɨɜɚɧɿɫɬɶ) ɚɛɨ ɡɦɨɠɭɬɶ ɭ ɦɚɣɛɭɬɧɶɨɦɭ (ɫɬɪɚɬɟɝɿɱɧɚ ɫɩɪɹɦɨɜɚɧɿɫɬɶ) 
ɡɚɛɟɡɩɟɱɢɬɢ ɩɿɞɩɪɢєɦɫɬɜɭ ɩɟɪɟɜɚɠɚɸɱɟ, ɭ ɩɨɪɿɜɧɹɧɧɿ ɡ ɤɨɧɤɭɪɟɧɬɚɦɢ, ɫɬɚɧɨɜɢɳɟ, ɳɨ 
ɞɨɡɜɨɥɹє ɭ ɛɿɥɶɲ ɟɮɟɤɬɢɜɧɢɣ ɫɩɨɫɿɛ (ɡɚ ɭɦɨɜɢ ɨɩɬɢɦɚɥɶɧɨɝɨ ɜɢɬɪɚɱɚɧɧɹ ɭɫɿɯ ɜɢɞɿɜ 
ɪɟɫɭɪɫɿɜ) ɞɨɫɹɝɚɬɢ ɰɿɥɟɣ ɫɬɜɨɪɟɧɧɹ ɬɚ ɮɭɧɤɰɿɨɧɭɜɚɧɧɹ ɩɿɞɩɪɢєɦɫɬɜɚ. Ʉɨɧɤɭɪɟɧɬɧɚ ɩɟɪɟɜɚɝɚ 
ɫɜɿɞɱɢɬɶ ɩɪɨ ɧɚɹɜɧɿɫɬɶ ɧɚ ɩɿɞɩɪɢєɦɫɬɜɿ ɩɟɜɧɨʀ ɭɧɿɤɚɥɶɧɨʀ ɰɿɧɧɨɫɬɿ (ɫɬɜɨɪɟɧɨʀ ɫɚɦɢɦ 
ɩɿɞɩɪɢєɦɫɬɜɨɦ ɚɛɨ ɫɮɨɪɦɨɜɚɧɨʀ ɭ ɡɨɜɧɿɲɧɶɨɦɭ ɫɟɪɟɞɨɜɢɳɿ), ɳɨ ɞɚє ɣɨɦɭ ɩɟɪɟɜɚɝɢ ɧɚɞ 
ɤɨɧɤɭɪɟɧɬɚɦɢ. Ɍɨɛɬɨ, ɦɨɠɧɚ ɩɨɝɨɞɢɬɢɫɹ ɡ ɬɜɟɪɞɠɟɧɧɹɦ, ɳɨ ɤɨɧɤɭɪɟɧɬɨɫɩɪɨɦɨɠɧɿɫɬɶ 
ɩɿɞɩɪɢєɦɫɬɜɚ є ɹɤ ɪɚɡ ɬɿєɸ ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɸ ɩɿɞɩɪɢєɦɫɬɜɚ, ɹɤɚ ɩɪɨɹɜɥɹєɬɶɫɹ ɱɟɪɟɡ ɫɬɭɩɿɧɶ 
ɪɟɚɥɿɡɚɰɿʀ ɣɨɝɨ ɩɨɬɟɧɰɿɣɧɨʀ ɫɩɪɨɦɨɠɧɨɫɬɿ ɜɢɡɧɚɱɚɬɢ (ɮɨɪɦɭɜɚɬɢ), ɩɿɞɬɪɢɦɭɜɚɬɢ, 
ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɬɚ ɪɨɡɜɢɜɚɬɢ ɤɨɧɤɭɪɟɧɬɧɿ ɩɟɪɟɜɚɝɢ Д1,2Ж.

ɍ ɧɚɭɤɨɜɿɣ ɥɿɬɟɪɚɬɭɪɿ ɜɢɞɿɥɹɸɬɶ ɚɛɫɨɥɸɬɧɿ ɿ ɜɿɞɧɨɫɧɿ ɤɨɧɤɭɪɟɧɬɧɿ ɩɟɪɟɜɚɝɢ. Ⱥɛɫɨɥɸɬɧɿ 
ɤɨɧɤɭɪɟɧɬɧɿ ɩɟɪɟɜɚɝɢ ɝɚɥɭɡɿ ɩɨɜ'ɹɡɚɧɿ ɡ ɧɚɹɜɧɿɫɬɸ ɭɧɿɤɚɥɶɧɢɯ ɪɟɫɭɪɫɿɜ ɿ ɦɨɠɥɢɜɨɫɬɟɣ, ɹɤɿ 
ɫɤɥɚɞɚɸɬɶɫɹ ɡ ɝɟɨɝɪɚɮɿɱɧɢɯ, ɩɪɢɪɨɞɧɨ-ɤɥɿɦɚɬɢɱɧɢɯ, ɞɟɦɨɝɪɚɮɿɱɧɢɯ ɭɦɨɜ. ȼɿɞɧɨɫɧɿ 
ɤɨɧɤɭɪɟɧɬɧɿ ɩɟɪɟɜɚɝɢ ɨɛɭɦɨɜɥɟɧɿ ɤɪɚɳɢɦɢ ɭ ɩɨɪɿɜɧɹɧɧɿ ɡ ɿɧɲɢɦɢ ɝɚɥɭɡɹɦɢ ɦɨɠɥɢɜɨɫɬɹɦɢ 
ɚɛɨ ɭɦɨɜɚɦɢ ɜɢɪɨɛɧɢɰɬɜɚ ɿ ɡɛɭɬɭ ɬɿєʀ ɚɛɨ ɿɧɲɨʀ ɩɪɨɞɭɤɰɿʀ Д3Ж. 

Ɂɚ ɞɠɟɪɟɥɚɦɢ ɜɢɧɢɤɧɟɧɧɹ ɤɨɧɤɭɪɟɧɬɧɿ ɩɟɪɟɜɚɝɢ ɩɿɞɩɪɢєɦɫɬɜɚ ɩɨɞɿɥɹɸɬɶɫɹ ɧɚ 
ɜɧɭɬɪɿɲɧɿ ɬɚ ɡɨɜɧɿɲɧɿ. Ɂɨɜɧɿɲɧɿ ɩɟɪɟɜɚɝɢ ɛɚɡɭɸɬɶɫɹ ɧɚ ɫɩɪɨɦɨɠɧɨɫɬɿ ɩɿɞɩɪɢєɦɫɬɜɚ 
ɫɬɜɨɪɢɬɢ ɛɿɥɶɲ ɡɧɚɱɢɦɿ ɰɿɧɧɨɫɬɿ ɞɥɹ ɫɩɨɠɢɜɚɱɿɜ ɩɪɨɞɭɤɰɿʀ, ɳɨ ɫɬɜɨɪɸє ɦɨɠɥɢɜɨɫɬɿ ɛɿɥɶɲ 
ɩɨɜɧɨɝɨ ɡɚɞɨɜɨɥɟɧɧɹ ʀɯɧɿɯ ɩɨɬɪɟɛ, ɡɦɟɧɲɟɧɧɹ ɜɢɬɪɚɬ ɱɢ ɩɿɞɜɢɳɟɧɧɹ ɟɮɟɤɬɢɜɧɨɫɬɿ ʀɯɧɶɨʀ 
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ɞɿɹɥɶɧɨɫɬɿ. ȼɧɭɬɪɿɲɧɿ – ɰɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɧɭɬɪɿɲɧɿɯ ɚɫɩɟɤɬɿɜ ɞɿɹɥɶɧɨɫɬɿ ɩɿɞɩɪɢєɦɫɬɜɚ 
(ɪɿɜɟɧɶ ɡɚɬɪɚɬ, ɩɪɨɞɭɤɬɢɜɧɿɫɬɶ ɩɪɚɰɿ, ɨɪɝɚɧɿɡɚɰɿɹ ɩɪɨɰɟɫɿɜ, ɫɢɫɬɟɦɚ ɦɟɧɟɞɠɦɟɧɬɭ ɬɚ ɿɧ.), ɹɤɿ 
ɩɟɪɟɜɢɳɭɸɬɶ ɚɧɚɥɨɝɿɱɧɿ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɿɨɪɢɬɟɬɧɢɯ ɤɨɧɤɭɪɟɧɬɿɜ Д4Ж.

ȼɧɭɬɪɿɲɧɿ ɤɨɧɤɭɪɟɧɬɧɿ ɩɟɪɟɜɚɝɢ ɧɚ ɪɿɜɧɿ ɩɿɞɩɪɢєɦɫɬɜɚ, ɹɤ ɩɪɚɜɢɥɨ, ɡɚɛɟɡɩɟɱɭɸɬɶɫɹ ɡɚ 
ɪɚɯɭɧɨɤ ɟɤɨɧɨɦɿɱɧɨɝɨ ɩɨɬɟɧɰɿɚɥɭ ɭ ɪɨɡɪɿɡɿ ɣɨɝɨ ɫɤɥɚɞɨɜɢɯ. əɤ ɩɪɢɤɥɚɞ ɦɨɠɧɚ ɧɚɡɜɚɬɢ ɬɚɤɿ 
ɤɨɧɤɭɪɟɧɬɧɿ ɩɟɪɟɜɚɝɢ: ɜɢɪɨɛɧɢɱɿ (ɩɪɨɞɭɤɬɢɜɧɿɫɬɶ ɩɪɚɰɿ, ɟɤɨɧɨɦɧɿɫɬɶ ɜɢɬɪɚɬ, ɟɮɟɤɬɢɜɧɿɫɬɶ 
ɜɢɤɨɪɢɫɬɚɧɧɹ ɨɫɧɨɜɧɢɯ ɡɚɫɨɛɿɜ, ɡɚɛɟɡɩɟɱɟɧɿɫɬɶ ɦɚɬɟɪɿɚɥɶɧɨ-ɬɟɯɧɿɱɧɢɦɢ ɪɟɫɭɪɫɚɦɢ); 
ɬɟɯɧɨɥɨɝɿɱɧɿ (ɫɭɱɚɫɧɿɫɬɶ, ɞɨɫɤɨɧɚɥɿɫɬɶ, ɝɧɭɱɤɿɫɬɶ ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɩɪɨɰɟɫɿɜ); ɤɜɚɥɿɮɿɤɚɰɿɣɧɿ 
(ɩɪɨɮɟɫɿɣɧɿɫɬɶ, ɦɚɣɫɬɟɪɧɿɫɬɶ, ɚɤɬɢɜɧɿɫɬɶ, ɤɪɟɚɬɢɜɧɿɫɬɶ ɩɟɪɫɨɧɚɥɭ, ɫɯɢɥɶɧɿɫɬɶ ɞɨ
ɧɨɜɨɜɜɟɞɟɧɶ); ɨɪɝɚɧɿɡɚɰɿɣɧɿ (ɫɭɱɚɫɧɿɫɬɶ, ɩɪɨɝɪɟɫɢɜɧɿɫɬɶ, ɝɧɭɱɤɿɫɬɶ, ɫɬɪɭɤɬɭɪɨɜɚɧɿɫɬɶ ɞɿɸɱɨʀ 
ɨɪɝɚɧɿɡɚɰɿɣɧɨʀ ɫɬɪɭɤɬɭɪɢ) ɬɚ ɭɩɪɚɜɥɿɧɫɶɤɿ (ɟɮɟɤɬɢɜɧɿɫɬɶ ɿ ɪɟɡɭɥɶɬɚɬɢɜɧɿɫɬɶ ɫɢɫɬɟɦɢ 
ɦɟɧɟɞɠɦɟɧɬɭ, ɟɮɟɤɬɢɜɧɿɫɬɶ ɭɩɪɚɜɥɿɧɧɹ ɮɭɧɤɰɿɨɧɚɥɶɧɢɦɢ ɫɮɟɪɚɦɢ ɞɿɹɥɶɧɨɫɬɿ); ɟɤɨɧɨɦɿɱɧɿ 
(ɟɮɟɤɬɢɜɧɿ ɞɠɟɪɟɥɚ ɮɿɧɚɧɫɭɜɚɧɧɹ, ɩɥɚɬɨɫɩɪɨɦɨɠɧɿɫɬɶ ɮɿɧɚɧɫɨɜɚ ɫɬɿɣɤɿɫɬɶ, ɪɟɧɬɚɛɟɥɶɧɿɫɬɶ). 
Ɍɚɤɿ ɤɨɧɤɭɪɟɧɬɧɿ ɩɟɪɟɜɚɝɢ ɡɚɛɟɡɩɟɱɭɸɬɶɫɹ ɡɚ ɪɚɯɭɧɨɤ ɜɢɪɨɛɧɢɱɨ-ɬɟɯɧɨɥɨɝɿɱɧɨɝɨ, 
ɤɚɞɪɨɜɨɝɨ, ɮɿɧɚɧɫɨɜɨɝɨ, ɿɧɧɨɜɚɰɿɣɧɨɝɨ, ɿɧɜɟɫɬɢɰɿɣɧɨɝɨ, ɨɪɝɚɧɿɡɚɰɿɣɧɨ-ɭɩɪɚɜɥɿɧɫɶɤɨɝɨ 
ɩɨɬɟɧɰɿɚɥɭ ɩɿɞɩɪɢєɦɫɬɜɚ.

ɍ ɫɜɨɸ ɱɟɪɝɭ ɡɨɜɧɿɲɧɿ ɤɨɧɤɭɪɟɧɬɧɿ ɩɟɪɟɜɚɝɢ ɦɨɠɧɚ ɩɨɞɿɥɢɬɢ ɧɚ ɿɧɮɨɪɦɚɰɿɣɧɿ ɣ 
ɤɨɦɭɧɿɤɚɰɿɣɧɿ (ɧɚɹɜɧɿɫɬɶ ɭɧɿɤɚɥɶɧɢɯ ɤɚɧɚɥɿɜ ɿ ɫɩɨɫɨɛɿɜ ɪɨɡɩɨɜɫɸɞɠɟɧɧɹ ɿɧɮɨɪɦɚɰɿʀ ɩɪɨ 
ɩɿɞɩɪɢєɦɫɬɜɨ ɬɚ ɣɨɝɨ ɩɪɨɞɭɤɰɿɸ), ɤɨɧɫɬɪɭɤɬɢɜɧɿ (ɞɨɫɬɭɩ ɞɨ ɩɟɪɟɞɨɜɢɯ ɬɟɯɧɿɱɧɢɯ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɩɪɨɞɭɤɰɿʀ ɬɚ ʀɯɧє ɜɢɤɨɪɢɫɬɚɧɧɹ, ɭɧɿɤɚɥɶɧɿ ɨɫɨɛɥɢɜɨɫɬɿ ɞɢɡɚɣɧɭ ɚɛɨ 
ɭɩɚɤɨɜɤɢ), ɤɨɧ’ɸɧɤɬɭɪɧɿ (ɨɫɨɛɥɢɜɿ ɪɢɧɤɨɜɿ ɭɦɨɜɢ ɞɿɹɥɶɧɨɫɬɿ); ɫɟɪɜɿɫɧɿ (ɜɢɫɨɤɢɣ ɪɿɜɟɧɶ 
ɹɤɨɫɬɿ ɬɚ ɭɧɿɤɚɥɶɧɿɫɬɶ ɫɟɪɜɿɫɧɢɯ ɩɨɫɥɭɝ), ɿɦɿɞɠɟɜɿ (ɫɮɨɪɦɨɜɚɧɢɣ ɩɨɡɢɬɢɜɧɢɣ ɿɦɿɞɠ 
ɩɿɞɩɪɢєɦɫɬɜɚ, ɣɨɝɨ ɬɨɪɝɿɜɟɥɶɧɨʀ ɦɚɪɤɢ, ɩɨɩɭɥɹɪɧɿɫɬɶ ɩɪɨɞɭɤɬɭ ɩɿɞɩɪɢєɦɫɬɜɚ), ɰɿɧɨɜɿ 
(ɦɨɠɥɢɜɿɫɬɶ ɜɩɥɢɜɭ ɧɚ ɩɨɡɢɬɢɜɧɭ ɞɢɧɚɦɿɤɭ ɰɿɧ, ɦɨɠɥɢɜɿɫɬɶ ɨɬɪɢɦɚɧɧɹ ɞɨɞɚɬɤɨɜɢɯ ɩɿɥɶɝ ɬɚ 
ɩɪɟɮɟɪɟɧɰɿɣ ɜɿɞ ɡɚɫɬɨɫɭɜɚɧɧɹ ɫɨɰɿɚɥɶɧɢɯ ɟɥɟɦɟɧɬɿɜ ɭ ɞɿɹɥɶɧɨɫɬɿ ɩɿɞɩɪɢєɦɫɬɜɚ), ɡɛɭɬɨɜɿ 
(ɧɚɹɜɧɿɫɬɶ ɪɨɡɲɢɪɟɧɨɝɨ ɡɚ ɫɬɪɭɤɬɭɪɨɸ ɚɛɨ ɨɛɫɹɝɚɦɢ ɩɨɪɬɮɟɥɸ ɡɚɦɨɜɥɟɧɶ, ɧɚɹɜɧɿɫɬɶ 
ɜɿɞɦɿɧɧɢɯ ɦɟɬɨɞɢɤ ɬɚ ɩɪɢɣɨɦɿɜ ɪɨɡɩɨɞɿɥɭ ɬɨɜɚɪɿɜ ɦɿɠ ɫɩɨɠɢɜɚɱɚɦɢ). Ɍɚɤɿ ɤɨɧɤɭɪɟɧɬɧɿ 
ɩɟɪɟɜɚɝɢ ɡɚɛɟɡɩɟɱɭɸɬɶɫɹ ɡɚ ɪɚɯɭɧɨɤ ɩɨɩɟɪɟɞɧɶɨ ɡɚɡɧɚɱɟɧɢɯ ɜɢɞɿɜ ɟɤɨɧɨɦɿɱɧɨɝɨ ɩɨɬɟɧɰɿɚɥɭ 
ɩɿɞɩɪɢєɦɫɬɜɚ ɿɡ ɡɚɥɭɱɟɧɧɹɦ ɪɢɧɤɨɜɨɝɨ ɬɚ ɤɨɧ’ɸɧɤɬɭɪɧɨɝɨ ɣɨɝɨ ɜɢɞɿɜ. 

ɍ ɪɨɡɜɢɬɨɤ ɩɨɩɟɪɟɞɧɿɯ ɤɥɚɫɢɮɿɤɚɰɿɣ ɫɟɪɟɞ ɤɨɧɤɭɪɟɧɬɧɢɯ ɩɟɪɟɜɚɝ ɜɢɞɿɥɹɸɬɶ ɬɚɤɨɠ ɬɿ, 
ɳɨ ɜɠɟ ɪɟɚɥɿɡɭɸɬɶɫɹ ɩɿɞɩɪɢєɦɫɬɜɨɦ – ɮɚɤɬɢɱɧɿ, ɬɚ ɩɨɬɟɧɰɿɣɧɿ, ɳɨ ɧɟ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ ɭ 
ɬɟɩɟɪɿɲɧɿɣ ɱɚɫ. 

ɉɨɞɚɧɚ ɤɥɚɫɢɮɿɤɚɰɿɣɧɚ ɪɨɡɦɚʀɬɿɫɬɶ ɤɨɧɤɭɪɟɧɬɧɢɯ ɩɟɪɟɜɚɝ є ɫɜɿɞɱɟɧɧɹɦ ɬɨɝɨ, ɳɨ ɞɥɹ 
ɤɨɠɧɨɝɨ ɩɿɞɩɪɢєɦɫɬɜɚ ʀɯ ɫɢɫɬɟɦɧɢɣ ɤɨɦɩɥɟɤɫ є ɚɛɫɨɥɸɬɧɨ ɭɧɿɤɚɥɶɧɢɦ, ɳɨ ɜɩɥɢɜɚє ɧɚ 
ɫɤɥɚɞɧɿɫɬɶ ɪɟɚɥɿɡɚɰɿʀ (ɱɟɪɟɡ ɜɿɞɫɭɬɧɿɫɬɶ ɭɧɿɮɿɤɨɜɚɧɢɯ ɦɟɬɨɞɢɤ) ɤɨɠɧɨɝɨ ɟɬɚɩɭ ɡɚɛɟɡɩɟɱɟɧɧɹ 
ɧɚɥɟɠɧɨɝɨ ɪɿɜɧɹ ɤɨɧɤɭɪɟɧɬɨɫɩɪɨɦɨɠɧɨɫɬɿ ɩɿɞɩɪɢєɦɫɬɜɚ ɱɟɪɟɡ ɮɨɪɦɭɜɚɧɧɹ ɧɨɜɢɯ ɚɛɨ 
ɜɢɹɜɥɟɧɧɹ ɿɫɧɭɸɱɢɯ ɤɨɧɤɭɪɟɧɬɧɢɯ ɩɟɪɟɜɚɝ, ʀɯɧɸ ɩɿɞɬɪɢɦɤɭ, ɜɢɤɨɪɢɫɬɚɧɧɹ ɿ ɪɨɡɜɢɬɨɤ. 
ɉɪɨɬɟ ɫɚɦɟ ɨɫɬɚɧɧɿɣ ɟɬɚɩ – ɪɨɡɜɢɬɨɤ ɤɨɧɤɭɪɟɧɬɧɢɯ ɩɟɪɟɜɚɝ (ɧɚɜɿɬɶ ɭ ɩɨɪɿɜɧɹɧɧɿ ɡ ʀɯɧɿɦ 
ɜɢɤɨɪɢɫɬɚɧɧɹɦ) – є ɤɥɸɱɨɜɢɦ ɭ ɰɿɣ ɥɚɧɰɿ, ɨɫɤɿɥɶɤɢ ɛɟɡ ɧɶɨɝɨ ɜɬɪɚɱɚєɬɶɫɹ ɰɿɥɶɨɜɚ 
ɫɩɪɹɦɨɜɚɧɿɫɬɶ ɩɨɩɟɪɟɞɧɿɯ ɟɬɚɩɿɜ. Ɍɨɠ, ɨɫɨɛɥɢɜɨʀ ɭɜɚɝɢ ɩɨɬɪɟɛɭє ɫɚɦɟ ɪɨɡɜɢɬɨɤ 
ɤɨɧɤɭɪɟɧɬɧɢɯ ɩɟɪɟɜɚɝ, ɹɤɢɣ ɚɤɬɢɜɿɡɭє ɧɚ ɩɨɫɬɿɣɧɿɣ ɨɫɧɨɜɿ ɿɧɮɨɪɦɚɰɿɣɧɨ-ɚɧɚɥɿɬɢɱɧɢɣ ɛɥɨɤ 
ɫɢɫɬɟɦɢ ɭɩɪɚɜɥɿɧɧɹ ɩɿɞɩɪɢєɦɫɬɜɨɦ ɹɤ ɭ ɩɨɬɨɱɧɿɣ, ɬɚɤ ɿ ɧɚ ɫɬɪɚɬɟɝɿɱɧɭ ɩɟɪɫɩɟɤɬɢɜɢ. ɍ 
ɬɚɤɨɦɭ ɪɚɡɿ ɡɪɨɫɬɚє ɡɚɰɿɤɚɜɥɟɧɿɫɬɶ ɦɟɧɟɞɠɟɪɫɶɤɨɝɨ ɩɟɪɫɨɧɚɥɭ ɭ ɜɢɹɜɥɟɧɧɿ ɣ ɮɨɪɦɭɜɚɧɧɿ 
ɤɨɧɤɭɪɟɧɬɧɢɯ ɩɟɪɟɜɚɝ, ɩɟɪɟɜɟɞɟɧɧɿ ʀɯɧɶɨɝɨ ɫɬɚɧɭ ɡ ɩɨɬɨɱɧɨɝɨ ɭ ɮɚɤɬɢɱɧɢɣ, ɚ ɬɚɤɨɠ 
ɩɿɞɬɪɢɦɚɧɧɹ ɰɢɯ ɤɨɧɤɭɪɟɧɬɧɢɯ ɩɟɪɟɜɚɝ, ɳɨ ɞɨɡɜɨɥɢɬɶ ɧɚɞɚɥɿ ɪɨɡɜɢɧɭɬɢ ʀɯ ɬɚ ɨɬɪɢɦɚɬɢ 
ɞɨɞɚɬɤɨɜɿ ɡɢɫɤɢ. Ʉɪɿɦ ɬɨɝɨ ɡɪɨɫɬɚє ɚɤɬɭɚɥɶɧɿɫɬɶ ɩɨɫɬɿɣɧɨɝɨ ɟɤɨɧɨɦɿɱɧɨɝɨ ɨɛґɪɭɧɬɭɜɚɧɧɹ 
ɜɢɤɨɪɢɫɬɚɧɧɹ ɮɚɤɬɢɱɧɢɯ ɤɨɧɤɭɪɟɧɬɧɢɯ ɩɟɪɟɜɚɝ ɡ ɦɟɬɨɸ ɜɢɹɜɥɟɧɧɹ ɦɨɠɥɢɜɨɫɬɟɣ, ɱɚɫɭ ɬɚ 
ɭɦɨɜ ʀɯɧɶɨɝɨ ɩɨɞɚɥɶɲɨɝɨ ɪɨɡɜɢɬɤɭ.  

Ɍɚɤɢɦ ɱɢɧɨɦ, ɧɚɹɜɧɿɫɬɶ ɤɨɧɤɭɪɟɧɬɧɢɯ ɩɟɪɟɜɚɝ ɧɚ ɩɿɞɩɪɢєɦɫɬɜɿ є ɡɚɩɨɪɭɤɨɸ 
ɡɚɛɟɡɩɟɱɟɧɧɹ ɣɨɝɨ ɤɨɧɤɭɪɟɧɬɨɫɩɪɨɦɨɠɧɨɫɬɿ ɜ ɫɭɱɚɫɧɨɦɭ ɧɟɫɬɚɛɿɥɶɧɨɦɭ ɫɟɪɟɞɨɜɢɳɿ. 
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ɐɿɥɶɨɜɢɦ ɟɬɚɩɨɦ ɭ ɪɟɚɥɿɡɚɰɿʀ ɰɶɨɝɨ ɩɪɨɰɟɫɭ є ɪɨɡɜɢɬɨɤ ɤɨɧɤɭɪɟɧɬɧɢɯ ɩɟɪɟɜɚɝ, ɹɤɢɣ ɧɚɞɚє 
ɞɢɧɚɦɿɱɧɢɣ ɩɨɲɬɨɜɯ ɞɥɹ ɿɧɲɢɯ ɟɬɚɩɿɜ (ɮɨɪɦɭɜɚɧɧɹ, ɜɢɹɜɥɟɧɧɹ, ɩɿɞɬɪɢɦɚɧɧɹ ɬɚ 
ɜɢɤɨɪɢɫɬɚɧɧɹ ɤɨɧɤɭɪɟɧɬɧɢɯ ɩɟɪɟɜɚɝ). ɉɨɞɚɥɶɲɨɝɨ ɪɨɡɜɢɬɤɭ ɧɚɛɭɜɚɸɬɶ ɩɢɬɚɧɧɹ ɳɨɞɨ 
ɫɬɜɨɪɟɧɧɹ ɤɨɦɩɥɟɤɫɭ ɤɨɧɤɭɪɟɧɬɧɢɯ ɩɟɪɟɜɚɝ ɧɚ ɩɿɞɩɪɢєɦɫɬɜɿ ɬɚ ɮɨɪɦɭɜɚɧɧɹ ɭɦɨɜ ɞɥɹ 
ʀɯɧɶɨɝɨ ɪɨɡɜɢɬɤɭ. 

Ʌɿɬɟɪɚɬɭɪɚ:
1. Ȼɨɧɞɚɪɟɧɤɨ ɋ. Ɇ., Ʌɿɫɨɜɫɶɤɢɣ Ɇ. ɘ., ɤɨɧɤɭɪɟɧɬɧɿ ɩɟɪɟɜɚɝɢ – ɭɧɿɤɚɥɶɧɿ ɨɫɨɛɥɢɜɨɫɬɿ
ɫɭɱɚɫɧɢɯ ɉɿɞɩɪɢєɦɫɬɜ. ɇɚɭɤɨɜɢɣ ɜɿɫɧɢɤ ɍɠɝɨɪɨɞɫɶɤɨɝɨ ɧɚɰɿɨɧɚɥɶɧɨɝɨ ɭɧɿɜɟɪɫɢɬɟɬɭ.
ȼɢɩɭɫɤ 15, ɱɚɫɬɢɧɚ 1, 2017. ɋ. 42-45.

2. ɏɪɢɫɬɟɧɤɨ Ʌ.Ɇ., ȱɜɚɧɨɜɚ ɋ.Ɉ. ȼɢɛɿɪ ɫɩɨɫɨɛɿɜ ɩɿɞɜɢɳɟɧɧɹ ɤɨɧɤɭɪɟɧɬɨɫɩɪɨɦɨɠɧɨɫɬɿ
ɩɿɞɩɪɢєɦɫɬɜɚ. Ɇɚɬɟɪɿɚɥɢ ȱ ɜɫɟɭɤɪɚʀɧɫɶɤɨʀ ɧɚɭɤɨɜɨ-ɩɪɚɤɬɢɱɧɨʀ ɿɧɬɟɪɧɟɬ-ɤɨɧɮɟɪɟɧɰɿʀ
«Ɇɟɧɟɞɠɦɟɧɬ: ɪɨɡɜɢɬɨɤ, ɬɟɨɪɿɹ ɬɚ ɩɪɚɤɬɢɤɚ» (27 ɝɪɭɞɧɹ 2012 ɪɨɤɭ). Ʌɭɝɚɧɫɶɤ: ɋɇɍ ɿɦ. ȼ.
Ⱦɚɥɹ, 2012. ɋ. 45-47.

3. Ⱦɪɚɱ Ɉ.ȱ. Ɏɭɧɤɰɿɨɧɚɥɶɧɢɣ ɚɫɩɟɤɬ ɜɡɚєɦɨɡɜ'ɹɡɤɭ ɟɥɟɦɟɧɬɿɜ ɤɨɧɤɭɪɟɧɬɧɨɝɨ ɩɨɬɟɧɰɿɚɥɭ
ɦɚɲɢɧɨɛɭɞɿɜɧɨɝɨ ɩɿɞɩɪɢєɦɫɬɜɚ. ȼɿɫɧɢɤ ɏɦɟɥɶɧɢɰɶɤɨɝɨ ɧɚɰɿɨɧɚɥɶɧɨɝɨ ɭɧɿɜɟɪɫɢɬɟɬɭ №1,
2017. ɋ. 44-47.

4. Ɇɚɫɥɚɤ Ɉ. ȱ., Ʉɜɹɬɤɨɜɫɶɤɚ Ʌ. Ⱥ., Ȼɟɡɪɭɱɤɨ Ɉ. Ɉ. ȼɢɡɧɚɱɟɧɧɹ ɪɿɜɧɹ ɤɨɧɤɭɪɟɧɬɧɨʀ ɩɟɪɟɜɚɝɢ
ɦɚɲɢɧɨɛɭɞɿɜɧɨɝɨ ɩɿɞɩɪɢєɦɫɬɜɚ ɧɚ ɡɚɫɚɞɚɯ ɡɚɛɟɡɩɟɱɟɧɧɹ ɪɨɡɜɢɬɤɭ ɣɨɝɨ ɟɤɨɧɨɦɿɱɧɨɝɨ
ɩɨɬɟɧɰɿɚɥɭ. ȿɮɟɤɬɢɜɧɚ ɟɤɨɧɨɦɿɤɚ № 7, 2014 / http://www.economy.nayka.com.ua/?op=1&

ȺɅȽɈɊɂɌɆȱɁȺɐȱə ȾȿəɄɂɏ ɉɊɈɐȿɋȱȼ ȿɄɈɇɈɆȱɑɇɈȲ ȾɂɇȺɆȱɄɂ
Ƚɪɨɞ ȱ.Ɇ. ɤɚɧɞɢɞɚɬ ɮɿɡɢɤɨ-ɦɚɬɟɦɚɬɢɱɧɢɯ ɧɚɭɤ, ɞɨɰɟɧɬ,

Ɍɟɪɧɨɩɿɥɶɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɩɟɞɚɝɨɝɿɱɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɿɦɟɧɿ ȼɨɥɨɞɢɦɢɪɚ Ƚɧɚɬɸɤɚ
Ⱦɢɧɚɦɿɱɧɟ ɩɪɨɝɪɚɦɭɜɚɧɧɹ – ɰɟ ɩɪɨɰɟɫ, ɜ ɹɤɨɦɭ ɩɪɢɣɧɹɬɬɹ ɪɿɲɟɧɶ ɦɨɠɧɚ ɪɨɡɛɢɬɢ 

ɧɚ ɟɬɚɩɢ. Ɍɚɤɿ ɦɨɞɟɥɿ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɩɪɢ ɪɨɡɜ’ɹɡɚɧɧɿ ɡɚɞɚɱ ɜɢɛɪɚɧɨɝɨ ɤɥɚɫɭ, 
ɧɚɩɪɢɤɥɚɞ: ɩɪɢ ɪɨɡɜ‘ɹɡɚɧɧɿ ɡɚɞɚɱ ɭɩɪɚɜɥɿɧɧɹ ɡɚɩɚɫɚɦɢ; ɩɪɢ ɪɨɡɪɨɛɰɿ ɤɚɥɟɧɞɚɪɧɨɝɨ 
ɩɥɚɧɭɜɚɧɧɹ ɜɢɪɨɛɧɢɰɬɜɚ; ɩɪɢ ɫɤɥɚɞɚɧɿ ɩɥɚɧɿɜ ɩɨɬɨɱɧɨɝɨ ɿ ɤɚɩɿɬɚɥɶɧɨɝɨ ɪɟɦɨɧɬɭ 
ɨɛɥɚɞɧɚɧɧɹ ɿ ɣɨɝɨ ɡɚɦɿɧɢ; ɬɨɳɨ.

ɍ ɮɭɧɤɰɿɨɧɭɸɱɢɯ ɟɤɨɧɨɦɿɱɧɢɯ ɫɢɫɬɟɦɚɯ ɩɨɬɪɿɛɧɨ ɩɪɢɣɦɚɬɢ ɩɟɜɧɿ ɪɿɲɟɧɧɹ. 
Ɇɨɞɟɥɿ ɞɢɧɚɦɿɱɧɨɝɨ ɩɪɨɝɪɚɦɭɜɚɧɧɹ ɰɿɧɧɿ ɬɢɦ, ɳɨ ɞɨɡɜɨɥɹɸɬɶ ɧɚ ɨɫɧɨɜɿ ɫɬɚɧɞɚɪɬɧɨɝɨ 
ɩɿɞɯɨɞɭ ɩɪɢ ɦɿɧɿɦɚɥɶɧɨɦɭ ɜɬɪɭɱɚɧɧɿ ɥɸɞɢɧɢ ɩɪɢɣɦɚɬɢ ɬɚɤɿ ɪɿɲɟɧɧɹ. ȱ ɹɤɳɨ ɨɤɪɟɦɟ 
ɪɿɲɟɧɧɹ ɦɚɥɨɿɫɬɨɬɧɟ, ɬɨ ɜ ɫɭɤɭɩɧɨɫɬɿ ɰɿ ɤɪɨɤɢ ɦɨɠɭɬɶ ɡɧɚɱɧɨ ɜɩɥɢɜɚɬɢ ɧɚ ɪɟɡɭɥɶɬɚɬ.

ɑɢɦ ɨɫɨɛɥɢɜɿ ɦɨɞɟɥɿ ɞɢɧɚɦɿɱɧɨɝɨ ɩɪɨɝɪɚɦɭɜɚɧɧɹ? Ɂɚɞɚɱɚ ɨɩɬɢɦɿɡɚɰɿʀ 
ɿɧɬɟɪɩɪɟɬɭєɬɶɫɹ ɹɤ n - ɤɪɨɤɨɜɢɣ ɩɪɨɰɟɫ ɭɩɪɚɜɥɿɧɧɹ; ɰɿɥɶɨɜɚ ɮɭɧɤɰɿɹ ɞɨɪɿɜɧɸє ɫɭɦɿ 
ɰɿɥɶɨɜɢɯ ɮɭɧɤɰɿɣ ɤɨɠɧɨɝɨ ɤɪɨɤɭ; ɜɢɛɿɪ ɭɩɪɚɜɥɿɧɧɹ ɧɚ k -ɦɭ ɤɪɨɰɿ ɡɚɥɟɠɢɬɶ ɬɿɥɶɤɢ ɜɿɞ 
ɫɬɚɧɭ ɞɨ ɰɶɨɝɨ ɤɪɨɤɭ, ɧɟ ɜɩɥɢɜɚє ɧɚ ɩɨɩɟɪɟɞɧɿ ɤɪɨɤɢ; ɫɬɚɧ ks  ɩɿɫɥɹ k -ɝɨ ɤɪɨɤɭ 
ɭɩɪɚɜɥɿɧɧɹ ɡɚɥɟɠɢɬɶ ɬɿɥɶɤɢ ɜɿɞ ɩɨɩɟɪɟɞɧɶɨɝɨ ɫɬɚɧɭ 1ks  ɿ ɭɩɪɚɜɥɿɧɧɹ kX ; ɧɚ ɤɨɠɧɨɦɭ 
ɤɪɨɰɿ ɭɩɪɚɜɥɿɧɧɹ kX ɡɚɥɟɠɢɬɶ ɜɿɞ ɫɤɿɧɱɟɧɨɝɨ ɱɢɫɥɚ ɭɩɪɚɜɥɿɧɫɶɤɢɯ ɡɦɿɧɧɢɯ, ɚ ɫɬɚɧ ks  –
ɜɿɞ ɫɤɿɧɱɟɧɨɝɨ ɱɢɫɥɚ ɩɚɪɚɦɟɬɪɿɜ. Д3Ж

Ɍɚɤɿ ɦɨɞɟɥɿ ɭɫɩɿɲɧɨ ɫɬɜɨɪɸɸɬɶɫɹ ɿ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ ɜ ɧɚɜɱɚɥɶɧɨɦɭ ɩɪɨɰɟɫɿ. 
Ⱦɭɠɟ ɡɪɭɱɧɢɦ ɞɥɹ ɜɢɤɥɚɞɚɱɚ є ɬɟ, ɳɨ ɜɿɧ ɦɚє ɦɨɠɥɢɜɿɫɬɶ ɫɬɜɨɪɸɜɚɬɢ ɜɥɚɫɧɿ ɦɨɞɟɥɿ, 
ɡɛɟɪɿɝɚɬɢ ʀɯ, ɚ ɬɚɤɨɠ ɤɨɪɢɫɬɭɜɚɬɢɫɹ ɬɢɦɢ ɡɪɚɡɤɚɦɢ, ɹɤɿ ɫɬɜɨɪɟɧɿ ɫɩɿɥɶɧɨɬɨɸ ɫɬɭɞɟɧɬɿɜ 
ɬɚ ɦɿɫɬɹɬɶɫɹ ɜ ɞɨɞɚɬɤɚɯ Д1Ж.

ɏɨɱɟɦɨ ɩɪɟɞɫɬɚɜɢɬɢ ɤɨɧɤɪɟɬɧɢɣ ɩɪɢɤɥɚɞ ɡɚɫɬɨɫɭɜɚɧɧɹ ɦɟɬɨɞɭ ɞɢɧɚɦɿɱɧɨɝɨ 
ɩɪɨɝɪɚɦɭɜɚɧɧɹ ɿ ɟɮɟɤɬɢɜɧɿɫɬɶ ɣɨɝɨ ɜɢɤɨɪɢɫɬɚɧɧɹ. Ʉɥɸɱɨɜɢɦ ɦɨɦɟɧɬɨɦ ɩɪɢ ɪɨɡɜ’ɹɡɚɧɿ 
ɡɚɞɚɱ ɦɟɬɨɞɨɦ ɞɢɧɚɦɿɱɧɨɝɨ ɩɪɨɝɪɚɦɭɜɚɧɧɹ є ɡɚɜɞɚɧɧɹ ɡɧɚɯɨɞɠɟɧɧɹ ɮɭɧɤɰɿʀ Ȼɟɥɦɚɧɚ. 
ȼɢɛɿɪ ɬɚɤɨʀ ɮɭɧɤɰɿʀ ɡɚɞɚє ɟɮɟɤɬɢɜɧɿɫɬɶ ɧɟɨɛɯɿɞɧɨɝɨ ɚɥɝɨɪɢɬɦɭ ɞɥɹ ɪɨɡɜ’ɹɡɭɜɚɧɧɹ ɡɚɞɚɱ 
[2]. 

http://www.economy.nayka.com.ua/?op=1&
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Ɋɨɡɝɥɹɧɟɦɨ ɞɨɞɚɬɨɤ, ɜ ɹɤɨɦɭ ɪɟɚɥɿɡɨɜɚɧɨ ɬɪɢ ɡɚɞɚɱɿ: ɡɚɞɚɱɚ ɩɪɨ ɪɨɡɩɨɞɿɥ ɡɚɫɨɛɿɜ ɦɿɠ 
ɩɿɞɩɪɢєɦɫɬɜɚɦɢ; ɡɚɞɚɱɚ ɩɪɨ ɨɩɬɢɦɚɥɶɧɢɣ ɪɨɡɩɨɞɿɥ ɪɟɫɭɪɫɿɜ ɦɿɠ ɝɚɥɭɡɹɦɢ ɧɚ n ɪɨɤɿɜ; 
ɡɚɞɚɱɚ ɩɪɨ ɡɚɦɿɧɭ ɨɛɥɚɞɧɚɧɧɹ.

Ɋɟɚɥɿɡɚɰɿɸ ɩɨɬɪɿɛɧɨʀ ɡɚɞɚɱɿ ɜɢɛɢɪɚєɦɨ ɜ ɝɨɥɨɜɧɨɦɭ ɜɿɤɧɿ ɩɪɨɝɪɚɦɢ.
əɤɳɨ ɜɢɛɪɚɬɢ ɡɚɞɚɱɭ ɩɪɨ ɨɩɬɢɦɚɥɶɧɢɣ ɪɨɡɩɨɞɿɥ ɪɟɫɭɪɫɿɜ ɦɿɠ ɝɚɥɭɡɹɦɢ ɧɚ n ɪɨɤɿɜ, 

ɬɨ ɩɿɫɥɹ ɬɨɝɨ, ɹɤ ɛɭɞɭɬɶ ɜɜɟɞɟɧɿ ɜɯɿɞɧɿ ɞɚɧɿ, ɩɪɨɝɪɚɦɚ ɨɛɪɚɯɭє ɪɨɡɜ’ɹɡɨɤ ɡɚɞɚɱɿ ɿ ɜɢɜɟɞɟ 
ɪɟɡɭɥɶɬɚɬ ɜ ɬɚɛɥɢɰɸ, ɹɤɚ ɡɧɚɯɨɞɢɬɶɫɹ ɧɚ ɬɿɣ ɫɚɦɿɣ ɮɨɪɦɿ.

ɉɪɟɞɫɬɚɜɥɟɧɢɣ ɩɟɞɚɝɨɝɿɱɧɢɣ ɩɪɨɝɪɚɦɧɢɣ ɡɚɫɿɛ ɫɩɪɢɹє ɿɧɬɟɧɫɢɮɿɤɚɰɿʀ ɨɫɜɿɬɧɶɨɝɨ 
ɩɪɨɰɟɫɭ ɬɚ ɚɤɬɢɜɿɡɚɰɿʀ ɩɿɡɧɚɜɚɥɶɧɨʀ ɞɿɹɥɶɧɨɫɬɿ ɫɬɭɞɟɧɬɿɜ ɡɚɜɞɹɤɢ ɡɚɫɬɨɫɭɜɚɧɧɸ 
ɫɭɱɚɫɧɢɯ ɡɚɫɨɛɿɜ ɤɨɦɩ’ɸɬɟɪɧɢɯ ɬɟɯɧɨɥɨɝɿɣ. ɇɚ ɧɚɲɭ ɞɭɦɤɭ, ɞɨɰɿɥɶɧɨ ɣ ɧɚɞɚɥɿ 
ɩɪɨɜɨɞɢɬɢ ɞɨɫɥɿɞɠɟɧɧɹ ɜ ɧɚɩɪɹɦɿ ɪɨɡɪɨɛɤɢ ɧɨɜɨɝɨ ɬɚ ɜɞɨɫɤɨɧɚɥɟɧɧɹ ɫɭɱɚɫɧɨɝɨ 
ɦɟɬɨɞɢɱɧɨɝɨ ɡɚɛɟɡɩɟɱɟɧɧɹ ɧɚɜɱɚɥɶɧɨɝɨ ɩɪɨɰɟɫɭ ɡ ɭɪɚɯɭɜɚɧɧɹɦ ɫɭɱɚɫɧɢɯ ɬɟɧɞɟɧɰɿɣ 
ɣɨɝɨ ɪɨɡɜɢɬɤɭ

Ʌɿɬɟɪɚɬɭɪɚ.
1. Ƚɪɨɞ ȱ.Ɇ. Ɋɟɚɥɿɡɚɰɿɹ ɦɨɞɟɥɿ ɭɩɪɚɜɥɿɧɧɹ ɡɚɩɚɫɚɦɢ ɡɚ ɞɨɩɨɦɨɝɨɸ ɩɪɨɝɪɚɦɧɨɝɨ ɞɨɞɚɬɤɭ
// Ɇɚɬɟɪɿɚɥɢ Бɏȱȱ Ɇɿɠɧɚɪɨɞɧɨʀɚ ɧɚɭɤɨɜɨ-ɬɟɯɧɿɱɧɨʀ ɤɨɧɮɟɪɟɧɰɿɹ «Ɍɟɯɧɨɥɨɝɿɹ-2019»
– ɋєɜєɪɨɞɨɧɟɰɶɤ: 26-27 ɤɜɿɬɧɹ 2019 ɪ. – ɋ. 117-119

2. ȼɿɬɥɿɧɫɶɤɢɣ ȼ.ȼ., ɇɚɤɨɧɟɱɧɢɣ ɋ.ȱ., Ɍɟɪɟɳɟɧɤɨ Ɍ.Ɉ. Ɇɚɬɟɦɚɬɢɱɧɟ ɩɪɨɝɪɚɦɭɜɚɧɧɹ:
ɇɚɜɱ.-ɦɟɬɨɞ. ɩɨɫɿɛɧɢɤ ɞɥɹ ɫɚɦɨɫɬ. ɜɢɜɱ. ɞɢɫɰ. - Ʉ.: Ʉɇȿɍ, 2001. - 248 ɫ.
3. Ɂɚɣɱɟɧɤɨ ɘ. ɉ. Ⱦɨɫɥɿɞɠɟɧɧɹ ɨɩɟɪɚɰɿɣ: ɉɿɞɪɭɱɧɢɤ. — 4-ɬɟ ɜɢɞ., ɩɟɪɟɪɨɛ. ɿ ɞɨɩɨɜ. —
Ʉ., 2000. — 688 ɫ.
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ɏȺɊɑɈȼȱ ȱɇɇɈȼȺɐȱȲ ɍ ɋɎȿɊȱ ɊȿɋɌɈɊȺɇɇɈȽɈ ȻȱɁɇȿɋɍ: ɋȼȱɌɈȼɂɃ ȾɈɋȼȱȾ
Ɉɝɚɪ Ⱥ.ȼ., ɚɫɢɫɬɟɧɬ

ɋɯɿɞɧɨɭɤɪɚʀɧɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɿɦɟɧɿ ȼ.Ⱦɚɥɹ
ɓɨ ɬɚɤɟ ɯɚɪɱɨɜɿ ɿɧɧɨɜɚɰɿʀ ɬɚ ɱɨɦɭ ɰɟ ɜɚɠɥɢɜɨ? ɏɚɪɱɨɜɿ ɿɧɧɨɜɚɰɿʀ – ɰɟ ɪɨɡɪɨɛɤɚ ɬɚ 

ɦɨɞɢɮɿɤɚɰɿɹ ɧɨɜɢɯ ɩɪɨɞɭɤɬɿɜ ɯɚɪɱɭɜɚɧɧɹ, ɩɪɨɰɟɫɿɜ ɬɚ ɩɨɫɥɭɝ. ɉɿɞɩɪɢєɦɫɬɜɚ, ɹɤɿ 
ɜɢɝɨɬɨɜɥɹɸɬɶ ɩɪɨɞɭɤɬɢ ɯɚɪɱɭɜɚɧɧɹ ɬɚ ɧɚɩɨʀ, ɲɭɤɚɸɬɶ ɜɫɿ ɦɨɠɥɢɜɿ ɫɩɨɫɨɛɢ ɡɪɨɛɢɬɢ ʀɯ 
ɧɟ ɬɿɥɶɤɢ ɰɿɤɚɜɢɦɢ ɬɚ ɭɧɿɤɚɥɶɧɢɦɢ, ɚ ɣ ɬɚɤɨɠ ɡɞɨɪɨɜɢɦɢ ɬɚ ɩɨɠɢɜɧɢɦɢ. ȼ ɨɫɬɚɧɧɿɯ 
ɬɪɟɧɞɚɯ ɯɚɪɱɨɜɢɯ ɿɧɧɨɜɚɰɿɣ ɦɨɠɧɚ ɩɨɛɚɱɢɬɢ ɧɨɜɨɜɜɟɞɟɧɧɹ ɜ ɭɩɚɤɨɜɤɚɯ ɬɚ ɨɛɪɨɛɰɿ 
ɩɪɨɞɭɤɬɿɜ ɯɚɪɱɭɜɚɧɧɹ, ɚ ɬɚɤɨɠ ɛɚɝɚɬɨ ɰɿɤɚɜɢɯ ɿɧɝɪɟɞɿєɧɬɿɜ. ɍ ɰɿɣ ɫɬɚɬɬɿ ɪɨɡɝɥɹɧɭɬɨ 
ɨɫɬɚɧɧɿ ɧɨɜɨɜɜɟɞɟɧɧɹ ɜ ɨɛɥɚɫɬɿ ɩɪɨɞɭɤɬɿɜ ɯɚɪɱɭɜɚɧɧɹ ɧɚ ɩɪɢɤɥɚɞɿ ɫɜɿɬɨɜɢɯ ɤɚɦɩɚɧɿɣ ɬɚ 
ɡɚɤɥɚɞɿɜ ɪɟɫɬɨɪɚɧɧɨɝɨ ɝɨɫɩɨɞɚɪɫɬɜɚ:

 ɉɨɥɸɛɥɹєɬɟ ɱɚɫɧɢɤ ɬɚ ɧɟɧɚɜɢɞɢɬɟ ɡɚɩɚɯ ɜɿɞ ɧɶɨɝɨ? Ʉɚɦɩɚɧɿɹ «GКЫХТНШЮб»
ɫɬɜɟɪɞɠɭє, ɳɨ ɡɧɚɣɲɥɚ ɫɩɨɫɿɛ ɨɛɿɣɬɢ ɰɟ. ȼɨɧɚ ɜɢɪɨɛɥɹє ɩɪɢɪɨɞɧɭ ɱɚɫɧɢɤɨɜɭ ɩɚɫɬɭ, 
ɹɤɚ ɩɪɢɧɨɫɢɬɶ ɤɨɪɢɫɬɶ ɞɥɹ ɡɞɨɪɨɜ’ɹ ɡ ɱɭɞɨɜɢɦ ɫɦɚɤɨɦ ɱɚɫɧɢɤɭ, ɚɥɟ ɛɟɡ ɧɟɩɪɢєɦɧɨɝɨ 
ɡɚɩɚɯɭ.

 Ʉɚɦɩɚɧɿɹ «Farther Farms» (Ɋɨɱɟɫɬɟɪ, ɲɬɚɬ ɇɶɸ-Ƀɨɪɤ) ɫɬɜɨɪɢɥɚ ɧɨɜɭ ɬɟɯɧɨɥɨɝɿɸ,
ɹɤɚ ɜɢɤɨɪɢɫɬɨɜɭє ɧɚɞɤɪɢɬɢɱɧɢɣ ɞɿɨɤɫɢɞ ɜɭɝɥɟɰɸ ɞɥɹ ɩɪɢɪɨɞɧɨʀ ɩɚɫɬɟɪɢɡɚɰɿʀ ɩɪɨɞɭɤɬɿɜ 
ɯɚɪɱɭɜɚɧɧɹ, ɭɫɭɜɚɸɱɢ ɧɟɨɛɯɿɞɧɿɫɬɶ ɡɚɦɨɪɨɠɭɜɚɧɧɹ, ɨɯɨɥɨɞɠɟɧɧɹ ɬɚ ɲɬɭɱɧɢɯ 
ɤɨɧɫɟɪɜɚɧɬɿɜ. Ɍɚɤɢɣ ɩɿɞɯɿɞ ɩɨɞɨɜɠɭє ɬɟɪɦɿɧ ɡɛɟɪɿɝɚɧɧɹ ɫɜɿɠɢɯ ɩɪɨɞɭɤɬɿɜ ɬɚ ɫɤɨɪɨɱɭє 
ɟɧɟɪɝɿɸ, ɳɨ ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɩɪɢ ɨɛɪɨɛɰɿ ɧɚ 70%, ɳɨ ɦɨɠɟ ɦɚɬɢ ɫɟɪɣɨɡɧɿ ɧɚɫɥɿɞɤɢ 
ɞɥɹ ɥɨɝɿɫɬɢɤɢ ɬɚ ɩɨɫɬɚɜɨɤ.

 ɉɨɪɬɥɟɧɞɫɶɤɚ ɤɚɦɩɚɧɿɹ «ψЫОа DЫ.» ɦɚє ɤɪɭɝɨɜɭ ɛɟɡɜɿɞɯɨɞɧɭ ɛɿɡɧɟɫ-ɦɨɞɟɥɶ.
Ʉɚɦɩɚɧɿɹ ɩɪɨɞɚє ɱɚɣ, ɱɚɣɧɢɣ ɝɪɢɛ (ɤɨɦɛɭɱɚ) ɬɚ ɞɢɫɬɢɥɶɨɜɚɧɿ ɫɩɢɪɬɧɿ ɧɚɩɨʀ, ɩɪɢ ɰɶɨɦɭ 
ɫɤɨɪɨɱɭɸɱɢ ɜɢɬɪɚɬɢ ɧɚ ɩɪɨɞɚɠ ɤɨɠɧɨʀ ɡ ɰɢɯ ɩɨɡɢɰɿɣ. ɑɚɣ ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɞɥɹ 
ɜɢɪɨɛɧɢɰɬɜɚ ɱɚɣɧɨɝɨ ɝɪɢɛɚ, ɚ ɫɩɢɪɬ, ɹɤɢɣ ɜɢɪɨɛɥɹєɬɶɫɹ ɜ ɩɪɨɰɟɫɿ ɮɟɪɦɟɧɬɚɰɿʀ ɱɚɣɧɨɝɨ 
ɝɪɢɛɚ, ɩɟɪɟɬɜɨɪɸєɬɶɫɹ ɭ ɥɿɤɟɪ, ɞɠɢɧ ɬɚ ɚɛɫɟɧɬ ɱɟɪɟɡ ɜɥɚɫɧɢɣ ɫɩɢɪɬɨɡɚɜɨɞ.

 Ʉɨɧɤɭɪɭɸɱɿ ɪɟɫɬɨɪɚɧɢ ɜ БТЧЭТКЧНТ, ɩɨɩɭɥɹɪɧɨɦɭ ɨɛɿɞɧɶɨɦɭ ɪɚɣɨɧɿ ɭ ɒɚɧɯɚʀ
(Ʉɢɬɚɣ), ɨɛ’єɞɧɚɥɢ ɡɭɫɢɥɥɹ, ɳɨɛ ɡɦɟɧɲɢɬɢ ɤɿɥɶɤɿɫɬɶ ɯɚɪɱɨɜɢɯ ɜɿɞɯɨɞɿɜ ɬɚ ɩɪɨɞɚɜɚɬɢ 
ɧɟɜɢɤɨɪɢɫɬɚɧɿ ɿɧɝɪɟɞɿєɧɬɢ. ȼɨɧɢ ɨɛ’єɞɧɚɥɢ ʀɠɭ, ɳɨ ɡɚɥɢɲɢɥɚɫɶ ɬɚ ɜɢɤɨɪɢɫɬɚɥɢ ʀʀ ɞɥɹ 
ɩɪɢɝɨɬɭɜɚɧɧɹ ɩɿɰɢ, ɹɤɭ ɧɚɡɜɚɥɢ «RОPТггКЬ». Ɍɚɤɚ ɩɿɰɚ ɦɚє ɛɿɥɶɲ ɧɿɠ 200 ɫɦɚɤɿɜ ɬɚ 
ɞɨɫɬɭɩɧɚ ɞɥɹ ɡɚɦɨɜɥɟɧɧɹ ɤɨɠɟɧ ɞɟɧɶ. 

 ɋɥɨɝɚɧ ɝɨɥɚɧɞɫɶɤɨʀ ɤɚɦɩɚɧɿʀ «⸱ШЧв'Ь ωСШМШХШЧОХв» ɝɨɜɨɪɢɬɶ: «Ȼɨɠɟɜɿɥɶɧɨ ɩɪɨ
ɲɨɤɨɥɚɞ, ɫɟɪɣɨɡɧɨ ɩɪɨ ɥɸɞɟɣ». ɋɩɢɪɚɸɱɢɫɶ ɧɚ ɰɸ ɫɨɰɿɚɥɶɧɨ ɜɿɞɩɨɜɿɞɚɥɶɧɭ ɦɟɬɭ 
ɛɪɟɧɞɭ, ɤɚɦɩɚɧɿɹ ɜɢɪɨɛɥɹє ɬɚ ɩɪɨɞɚє ɲɨɤɨɥɚɞ, ɜɢɤɨɪɢɫɬɨɜɭɸɱɢ ɦɟɬɨɞɢ ɱɟɫɧɨʀ 
ɬɨɪɝɿɜɥɿ, ɨɞɧɨɱɚɫɧɨ ɜɢɫɬɭɩɚɸɱɢ ɩɪɨɬɢ ɪɚɛɫɬɜɚ, ɞɢɬɹɱɨʀ ɩɪɚɰɿ ɬɚ ɟɤɫɩɥɭɚɬɚɰɿʀ, 
ɤɭɩɥɹɸɱɢ ɤɚɤɚɨ-ɛɨɛɢ ɧɚɩɪɹɦɭ ɭ ɮɟɪɦɟɪɿɜ (ɧɚɞɚɸɱɢ ʀɦ ɫɩɪɚɜɟɞɥɢɜɭ ɰɿɧɭ) ɱɟɪɟɡ 
ɩɚɪɬɧɟɪɫɶɤɿ ɜɿɞɧɨɫɢɧɢ ɭ Ƚɚɧɿ ɬɚ Ʉɨɬ-ɞ'ȱɜɭɚɪɿ.

 Ɋɟɫɬɨɪɚɧ «ȿНаТЧЬ» ɭ Ʉɥɿɜɥɟɧɞɿ ɧɚɣɦɚє ɦɢɧɭɥɢɯ ɜ’ɹɡɧɿɜ ɞɥɹ ɫɜɨєʀ ɤɭɯɧɿ. Ɂɚɤɥɚɞ
ɩɪɨɩɨɧɭє ɫɜɨʀɦ ɫɩɿɜɪɨɛɿɬɧɢɤɚɦ ɝɨɫɬɢɧɧɿɫɬɶ ɬɚ ɤɭɥɿɧɚɪɧɟ ɧɚɜɱɚɧɧɹ, ɳɨ ɞɨɡɜɨɥɹє 
ɩɪɨɩɨɧɭɜɚɬɢ ɫɩɨɠɢɜɚɱɚɦ ɤɥɚɫɢɱɧɿ ɜɢɫɨɤɨɹɤɿɫɧɿ ɫɬɪɚɜɢ ɮɪɚɧɰɭɡɶɤɨʀ ɤɭɯɧɿ. Ɇɟɪɟɠɚ 
ɪɟɫɬɨɪɚɧɿɜ ɩɪɢɧɨɫɢɬɶ ɤɨɪɢɫɬɶ ɫɭɫɩɿɥɶɫɬɜɭ, ɞɚɸɱɢ ɱɥɟɧɚɦ ʀʀ ɤɨɦɚɧɞɢ ɲɚɧɫ ɜɫɬɚɬɢ ɧɚ 
ɧɨɝɢ ɬɚ ɡɛɭɞɭɜɚɬɢ ɤɚɪ’єɪɭ.

 ɋɬɚɪɬɚɩ «Stixfresh» ɜɢɩɭɫɬɢɜ ɧɚɥɿɩɤɭ, ɹɤɚ ɞɨɡɜɨɥɹє ɮɪɭɤɬɚɦ ɡɚɥɢɲɚɬɢɫɹ
ɫɜɿɠɢɦɢ ɧɚ 50% ɞɨɜɲɟ. ɇɚɥɿɩɤɚ ɩɪɚɰɸє, ɫɬɜɨɪɸɸɱɢ ɡɚɯɢɫɧɢɣ ɲɚɪ ɧɚɜɤɨɥɨ ɮɪɭɤɬɿɜ. Ȳʀ 
ɩɨɤɪɢɬɬɹ ɡɪɨɛɥɟɧɨ ɡ ɩɱɟɥɢɧɨɝɨ ɜɨɫɤɭ ɬɚ ɿɧɝɪɿɞɿєɧɬɿɜ, ɳɨ ɦɚɸɬɶ ɫɬɚɬɭɫ GRAS (ɩɪɨɞɭɤɬ, 
ɳɨ ɜɜɚɠɚєɬɶɫɹ ɛɟɡɩɟɱɧɢɦ), ɜɢɞɚɧɢɣ ɍɩɪɚɜɥɿɧɧɹɦ ɩɨ ɤɨɧɬɪɨɥɸ ɡɚ ɩɪɨɞɭɤɬɚɦɢ ɬɚ 
ɥɿɤɚɦɢ ɋɒȺ.

 Ʉɿɥɶɤɿɫɬɶ ɥɸɞɟɣ ɡ ɯɚɪɱɨɜɨɸ ɚɥɟɪɝɿєɸ ɬɚ ɧɟɩɟɪɟɧɨɫɢɦɿɫɬɸ ɡɪɨɫɬɚє, ɬɨɦɭ ɫɬɚɧɭɬɶ
ɭ ɩɪɢɝɨɞɿ ɬɚɤɿ ɩɪɨɞɭɤɬɢ ɹɤ ɯɚɪɱɨɜɢɣ ɚɥɟɪɝɟɧ «AХХОЫРв AЦЮХОЭ». Ʉɚɦɩɚɧɿɹ ɪɨɡɪɨɛɢɥɚ 
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ɨɞɧɨɪɚɡɨɜɭ ɬɟɫɬ-ɫɦɭɠɤɭ, ɹɤɚ ɞɨɡɜɨɥɹє ɩɟɪɟɜɿɪɢɬɢ, ɱɢ є ɭ ʀɠɿ, ɹɤɭ ɜɢ ɡɛɢɪɚєɬɟɫɶ ʀɫɬɢ, 
ɩɨɬɟɧɰɿɣɧɢɣ ɚɥɟɪɝɟɧ.

 ɍ 2018 ɪɨɰɿ ɍɧɿɜɟɪɫɢɬɟɬ Ɍɚɮɬɫɚ (ɲɬɚɬ Ɇɚɫɫɚɱɭɫɟɬɫ) ɨɝɨɥɨɫɢɜ, ɳɨ ɣɨɝɨ
ɞɨɫɥɿɞɧɢɤɢ ɪɨɡɪɨɛɢɥɢ ɞɚɬɱɢɤ, ɳɨ ɜɫɬɚɧɨɜɥɸєɬɶɫɹ ɧɚ ɡɭɛ ɬɚ ɦɨɠɟ ɜɢɡɧɚɱɚɬɢ ɤɿɥɶɤɿɫɬɶ 
ɚɥɤɨɝɨɥɸ, ɳɨ ɫɩɨɠɢɜɚєɬɶɫɹ, ɰɭɤɪɭ ɚɛɨ ɫɨɥɿ. Ⱦɚɬɱɢɤ 2б2 ɦɦ ɦɨɠɟ ɛɭɬɢ ɤɨɪɢɫɧɢɦ ɭ 
ɦɟɞɢɱɧɢɯ ɰɿɥɹɯ ɬɚ ɞɨɡɜɨɥɢɬɶ ɥɸɞɹɦ ɡ ɩɟɜɧɢɦɢ ɞɿєɬɚɦɢ, ɫɥɿɞɤɭɜɚɬɢ ɡɚ ɬɢɦ, ɳɨ ɿ ɫɤɿɥɶɤɢ 
ɜɨɧɢ ʀɞɹɬɶ.

 ɏɨɱɚ ɧɭɬɪɢɝɟɧɨɦɿɤɚ – ɜɢɤɨɪɢɫɬɚɧɧɹ ɝɟɧɟɬɢɤɢ ɥɸɞɢɧɢ ɞɥɹ ɪɟɤɨɦɟɧɞɚɰɿɣ ɩɥɚɧɭ
ɯɚɪɱɭɜɚɧɧɹ – ɜɫɟ ɳɟ ɡɧɚɯɨɞɢɬɶɫɹ ɧɚ ɩɨɱɚɬɤɨɜɨɦɭ ɪɿɜɧɿ, ɬɚɤɿ ɤɚɦɩɚɧɿʀ ɹɤ «23КЧНεО», 
«DІAFТЭ», «ІЮЭЫТРОЧШЦТб» ɬɚ «HКЛТЭ» ɩɪɨɩɨɧɭɸɬɶ ɿɧɞɢɜɿɞɭɚɥɶɧɿ ɞɿєɬɢ ɧɚ ɨɫɧɨɜɿ ɡɪɚɡɤɚ 
ȾɇɄ. Ⱦɟɹɤɿ ɧɚɜɿɬɶ ɩɪɨɩɨɧɭɸɬɶ ɜɚɦ ɝɨɬɨɜɿ ɫɬɪɚɜɢ ɜ ɡɚɥɟɠɧɨɫɬɿ ɜɿɞ ɜɚɲɢɯ ɩɨɬɪɟɛ. Ɍɢɦ 
ɧɟ ɦɟɧɲ, ɜɱɟɧɿ ɜɫɟ ɳɟ ɜɢɜɱɚɸɬɶ, ɧɚɫɤɿɥɶɤɢ ɝɟɧɟɬɢɱɧɢɣ ɫɤɥɚɞ ɥɸɞɢɧɢ ɜɩɥɢɜɚє ɧɚ ɣɨɝɨ 
ɞɿєɬɢɱɧɿ ɩɨɬɪɟɛɢ.

 Ⱦɜɿ ɬɟɧɞɟɧɰɿʀ, ɹɤɿ ɣɞɭɬɶ ɪɭɤɚ ɨɛ ɪɭɤɭ – ɰɟ ɡɞɨɪɨɜɟ ɯɚɪɱɭɜɚɧɧɹ ɬɚ ɫɨɰɿɚɥɶɧɿ
ɦɟɪɟɠɿ. Ɏɿɬɧɟɫ-ɰɟɧɬɪɢ ɡ ɪɚɞɿɫɬɸ ɩɪɨɪɟɤɥɚɦɭɸɬɶ ɫɬɪɚɜɢ ɜɚɲɨɝɨ ɪɟɫɬɨɪɚɧɭ ɱɟɪɟɡ 
IЧЬЭКРЫКЦ ɛɟɡɤɨɲɬɨɜɧɨ, ɹɤɳɨ ɜɚɲɚ ʀɠɚ ɞɨɫɬɚɬɧɶɨ ɦɨɞɧɚ, ɳɨɛ ɜɢɤɥɢɤɚɬɢ ɿɧɬɟɪɟɫ. «ɒɨɭ 
Ⱥɜɨɤɚɞɨ» ɜ Ⱥɦɫɬɟɪɞɚɦɿ ɡɧɚє ɩɪɨ ɰɟ. ȼ ɪɟɫɬɨɪɚɧɿ ɩɨɞɚɸɬɶ ɜɢɤɥɸɱɧɨ ɫɬɪɚɜɢ ɿɡ ɚɜɨɤɚɞɨ. 
Ɂ ɦɨɦɟɧɬɭ ɜɿɞɤɪɢɬɬɹ ɭ 2017 ɪɨɰɿ ɧɨɜɢɧɤɚ ɛɪɟɧɞɭ ɬɚ ɣɨɝɨ ɜɟɥɢɤɚ ɤɿɥɶɤɿɫɬɶ ɩɪɢɯɢɥɶɧɢɤɿɜ 
ɨɬɪɢɦɚɥɢ ɛɿɥɶɲɟ ɧɿɠ 150 ɡɚɩɢɬɿɜ ɧɚ ɮɪɚɧɲɢɡɭ.

 Ʉɭɞɢ ɜɢɤɨɪɢɫɬɚɬɢ ɦ’ɹɤɨɬɶ ɿ ɲɤɿɪɤɭ, ɹɤɭ ɜɢ ɜɢɤɢɞɚєɬɟ ɩɿɫɥɹ ɬɨɝɨ ɹɤ ɡɪɨɛɢɥɢ
ɚɩɟɥɶɫɢɧɨɜɢɣ ɫɿɤ? ȱɬɚɥɿɣɫɶɤɚ ɞɢɡɚɣɧɟɪɫɶɤɚ ɫɬɭɞɿɹ «ωКЫХШ RКЭЭТ AЬЬШМТКЭТ» ɩɪɨɩɭɫɤɚє ʀɯ 
ɱɟɪɟɡ ɚɜɬɨɦɚɬɢɡɨɜɚɧɭ ɫɨɤɨɜɭ ɩɚɧɟɥɶ FООХ ЭСО PООХ. ɉɿɫɥɹ ɩɨɞɚɱɿ ɲɤɿɪɤɭ ɬɚ ɦ’ɹɤɿɬɶ 
ɩɨɞɚɸɬɶ ɞɨ ɫɩɟɰɿɚɥɶɧɨɝɨ ɛɚɪɚɛɚɧɭ, ɧɚɝɪɿɜɚɸɬɶ ɬɚ ɡɦɿɲɭɸɬɶ ɡ ɩɨɥɿɦɨɥɨɱɧɨɸ ɤɢɫɥɨɬɨɸ 
ɞɥɹ ɨɬɪɢɦɚɧɧɹ ɛɿɨɩɥɚɫɬɢɤɭ, ɹɤɢɣ ɩɨɬɿɦ ɩɨɞɚɸɬɶ ɭ 3D-ɩɪɢɧɬɟɪ.

 ɏɚɪɱɨɜɿ ɜɿɞɯɨɞɢ – ɰɟ ɩɪɨɛɥɟɦɚ, ɧɚ ɹɤɭ ɫɩɨɠɢɜɚɱɿ ɬɚ ɪɨɡɞɪɿɛɧɿ ɩɪɨɞɚɜɰɿ
ɡɜɟɪɬɚɸɬɶ ɜɫɟ ɛɿɥɶɲɟ ɭɜɚɝɢ. Ʉɨɩɟɧɝɚɝɟɧɫɶɤɢɣ ɞɨɞɚɬɨɤ ɞɥɹ ɨɛɦɿɧɭ ɩɪɨɞɭɤɬɚɦɢ «⸱ШШ 
GШШН ⸱Ш GШ» ɨɛ’єɞɧɭє ɨɞɧɨɞɭɦɰɿɜ ɬɚ ɝɭɪɦɚɧɿɜ. ȱɧɧɨɜɚɰɿɣɧɢɣ ɫɟɪɜɿɫ ɩɨɜ’ɹɡɭє ɤɥɿєɧɬɿɜ ɡ 
ɪɟɫɬɨɪɚɧɚɦɢ, ɹɤɿ ɩɪɨɩɨɧɭɸɬɶ ɫɜɨʀ ɧɟɩɪɨɞɚɧɿ ɡɚɥɢɲɤɢ ɩɪɨɞɭɤɬɿɜ ɯɚɪɱɭɜɚɧɧɹД1Ж.

Ɍɚɤɢɦ ɱɢɧɨɦ, ɦɨɠɧɚ ɡɪɨɛɢɬɢ ɜɢɫɧɨɜɨɤ, ɳɨ ɿɧɧɨɜɚɰɿʀ ɭ ɩɪɨɞɭɤɬɚɯ ɯɚɪɱɭɜɚɧɧɹ ɧɟ 
ɫɬɨɹɬɶ ɧɚ ɦɿɫɰɿ. ȼɥɚɫɧɢɤɢ ɪɟɫɬɨɪɚɧɿɜ, ɜɢɪɨɛɧɢɤɢ ɯɚɪɱɨɜɢɯ ɩɪɨɞɭɤɬɿɜ ɬɚ ɧɚɩɨʀɜ, ɭɫɿ, ɯɬɨ 
ɦɚє ɜɿɞɧɨɲɟɧɧɹ ɞɨ ʀɠɿ, ɩɨɫɬɿɣɧɨ ɩɪɚɝɧɭɬɶ ɜɢɧɚɣɬɢ ɳɨɫɶ ɧɨɜɟ ɧɟ ɬɿɥɶɤɢ ɞɥɹ ɡɚɥɭɱɟɧɧɹ 
ɧɨɜɢɯ ɤɥɿєɧɬɿɜ, ɚ ɣ ɬɨɦɭ ɳɨ ɿɧɧɨɜɚɰɿʀ є ɨɫɧɨɜɨɸ ɜɢɠɢɜɚɧɧɹ ɬɚ ɪɨɫɬɭ ɛɿɡɧɟɫɭ. ȼɨɧɢ 
ɞɨɩɨɦɚɝɚɸɬɶ ɡɚɤɥɚɞɚɦ ɡɚɥɢɲɚɬɢɫɹ ɤɨɧɤɭɪɟɧɬɨɫɩɪɨɦɨɠɧɢɦɢ, ɬɨɦɭ ɩɨɫɬɿɣɧɨ ɬɪɟɛɚ 
ɲɭɤɚɬɢ ɬɟ, ɳɨ ɛɭɞɟ ɩɪɢɜɟɪɬɚɬɢ ɭɜɚɝɭ ɬɚ ɩɪɢɧɨɫɢɬɢ ɰɿɧɧɿɫɬɶ ɫɜɨʀɦ ɫɩɨɠɢɜɚɱɚɦ[2].

Ʌɿɬɟɪɚɬɭɪɚ
1. 40 ПШШН ТЧЧШЯКЭТШЧЬ вШЮ ЬСШЮХН ФЧШа КЛШЮЭ. Дȿɥɟɤɬɨɧɧɢɣ ɪɟɫɭɪɫЖ. – Ɋɟɠɢɦ ɞɨɫɬɭɩɭ ɞɨ
ɪɟɫɭɪɫɭ: СЭЭЩЬ://ааа.ЛШКЫНШПТЧЧШЯКЭТШЧ.МШЦ/ЛХШР/40-food-innovations-that-excite-us/.

2. RОЬЭКЮЫКЧЭ IЧЧШЯКЭТШЧ ⸱СКЭ GШОЬ ψОвШЧН εОЧЮ IЭОЦЬ. Дȿɥɟɤɬɨɧɧɢɣ ɪɟɫɭɪɫЖ. – Ɋɟɠɢɦ
ɞɨɫɬɭɩɭ ɞɨ ɪɟɫɭɪɫɭ: СЭЭЩЬ://ЦШНОЫЧЫОЬЭКЮЫКЧЭЦКЧКРОЦОЧЭ.МШЦ/ЫОЬЭКЮЫКЧЭ-innovation-that-

goes-beyond-menu-items/. 

ɁɇȺɑȿɇɂȿ ɗɇȿɊȽȿɌɂɑȿɋɄɈȽɈ ɆȿɇȿȾɀɆȿɇɌȺ ȼ ɉɈȼɕɒȿɇɂɂ 
ɗɄɈɇɈɆɂɑȿɋɄɈɃ ɗɎɎȿɄɌɂȼɇɈɋɌɂ.

Ⱦ.Ⱥ.Ⱥɝɚɞɠɚɧɨɜ, Ƚ.Ⱥ.Ƚɚɪɚɯɚɧɨɜɚ,  Ɇ.Ƚ.Ⱥɤɦɭɯɚɦɦɟɞɨɜ
Ƚɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɢɧɫɬɢɬɭɬ Ɍɭɪɤɦɟɧɢɫɬɚɧɚ, Ɇɚɪɵ.

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɩɨɞ ɪɭɤɨɜɨɞɫɬɜɨɦ ɉɪɟɡɢɞɟɧɬɚ Ɍɭɪɤɦɟɧɢɫɬɚɧɚ Ƚɭɪɛɚɧɝɭɥɵ 
Ȼɟɪɞɵɦɭɯɚɦɟɞɨɜɚ ɜɟɞɭɬɫɹ ɤɨɦɩɥɟɤɫɧɵɟ ɪɚɛɨɬɵ ɜ ɨɛɥɚɫɬɢ ɞɢɜɟɪɫɢɮɢɤɚɰɢɢ 
ɧɚɰɢɨɧɚɥɶɧɨɣ ɷɤɨɧɨɦɢɤɢ.  ɗɬɨ ɨɛɟɫɩɟɱɢɜɚɟɬ ɫɬɚɛɢɥɶɧɵɣ ɪɨɫɬ ɜɫɟɯ ɫɟɤɬɨɪɨɜ 
ɷɤɨɧɨɦɢɤɢ ɢ ɫɨɡɞɚɟɬ ɤɪɟɩɤɢɣ ɮɭɧɞɚɦɟɧɬ ɞɥɹ ɫɨɰɢɚɥɶɧɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɪɚɡɜɢɬɢɹ 
ɫɬɪɚɧɵ. ȼɧɟɞɪɟɧɢɟ ɢɧɧɨɜɚɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɢ ɩɟɪɟɞɨɜɵɯ ɦɟɬɨɞɨɜ ɭɩɪɚɜɥɟɧɢɹ ɜɨ 
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ɜɫɟ ɨɬɪɚɫɥɢ ɷɤɨɧɨɦɢɤɢ, ɚ ɬɚɤɠɟ ɩɨɷɬɚɩɧɵɣ ɩɟɪɟɯɨɞ ɤ ɪɵɧɨɱɧɨɣ ɷɤɨɧɨɦɢɤɟ ɹɜɥɹɸɬɫɹ 
ɩɪɢɨɪɢɬɟɬɧɵɦɢ ɧɚɩɪɚɜɥɟɧɢɹɦɢ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɩɨɥɢɬɢɤɢ Ɍɭɪɤɦɟɧɢɫɬɚɧɚ. 
ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɪɚɡɪɚɛɨɬɤɚ ɦɟɯɚɧɢɡɦɨɜ ɷɮɮɟɤɬɢɜɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɫɬɪɚɬɟɝɢɱɟɫɤɢɦɢ 
ɨɬɪɚɫɥɹɦɢ ɷɤɨɧɨɦɢɤɢ ɹɜɥɹɟɬɫɹ ɜɚɠɧɨɣ ɨɫɧɨɜɨɣ ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɪɨɫɬɚ ɫɬɪɚɧɵ. 

ɋɧɢɠɟɧɢɟ ɜɪɟɞɧɵɯ ɜɵɛɪɨɫɨɜ ɜ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɩɪɢ ɪɚɫɯɨɞɨɜɚɧɢɢ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ, ɩɨɜɵɲɟɧɢɟ ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ, ɩɟɪɟɯɨɞ ɤ 
ɜɨɡɨɛɧɨɜɥɹɟɦɵɦ ɢɫɬɨɱɧɢɤɚɦ ɷɧɟɪɝɢɢ, ɦɢɧɢɦɢɡɚɰɢɹ ɩɨɬɟɪɶ ɷɧɟɪɝɢɢ ɜ ɫɢɫɬɟɦɚɯ 
ɷɧɟɪɝɨɩɨɬɪɟɛɥɟɧɢɹ ɹɜɥɹɸɬɫɹ ɜɚɠɧɵɦɢ ɡɚɞɚɱɚɦɢ ɫɨɜɪɟɦɟɧɧɨɣ ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɨɬɪɚɫɥɢ. 
«Ƚɨɫɭɞɚɪɫɬɜɟɧɧɚɹ ɩɪɨɝɪɚɦɦɚ ɩɨ ɷɧɟɪɝɨɫɛɟɪɟɠɟɧɢɸ ɧɚ 2018-2024 ɝɨɞɵ», ɩɪɢɧɹɬɚɹ ɩɨ 
ɢɧɢɰɢɚɬɢɜɟ ɭɜɚɠɚɟɦɨɝɨ ɉɪɟɡɢɞɟɧɬɚ Ɍɭɪɤɦɟɧɢɫɬɚɧɚ, ɧɚɩɪɚɜɥɟɧɚ ɢɦɟɧɧɨ ɧɚ ɪɟɲɟɧɢɟ 
ɞɚɧɧɵɯ ɡɚɞɚɱ ɢ ɩɪɨɛɥɟɦ. ɉɪɢɨɪɢɬɟɬɚɦɢ ɉɪɨɝɪɚɦɦɵ ɹɜɥɹɸɬɫɹ: 

- Ɉɛɟɫɩɟɱɟɧɢɟ ɷɮɮɟɤɬɢɜɧɨɝɨ ɢ ɪɚɰɢɨɧɚɥɶɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ
ɪɟɫɭɪɫɨɜ ɫ ɰɟɥɶɸ ɫɬɚɛɢɥɶɧɨɝɨ ɪɚɡɜɢɬɢɹ ɷɤɨɧɨɦɢɤɢ Ɍɭɪɤɦɟɧɢɫɬɚɧɚ.

- ɍɜɟɥɢɱɟɧɢɟ ɜ ɬɨɩɥɢɜɧɨɦ ɛɚɥɚɧɫɟ ɞɨɥɢ ɧɟɬɪɚɞɢɰɢɨɧɧɵɯ ɢ ɜɨɡɨɛɧɨɜɥɹɟɦɵɯ
ɢɫɬɨɱɧɢɤɨɜ ɷɧɟɪɝɢɢ, ɚ ɬɚɤɠɟ ɜɬɨɪɢɱɧɵɯ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ. 

- Ɉɛɟɫɩɟɱɟɧɢɟ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɫɨɫɬɨɹɧɢɹ ɡɚɳɢɳɟɧɧɨɫɬɢ
ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, ɠɢɡɧɢ ɢ ɡɞɨɪɨɜɶɹ ɧɚɫɟɥɟɧɢɹ ɨɬ ɜɨɡɦɨɠɧɨɝɨ ɧɟɝɚɬɢɜɧɨɝɨ 
ɜɨɡɞɟɣɫɬɜɢɹ ɜ ɭɫɥɨɜɢɹɯ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ Д1Ж.

ɉɪɨɛɥɟɦɚ ɪɚɰɢɨɧɚɥɶɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɢ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ ɜɨ 
ɜɫɟɯ ɨɬɪɚɫɥɹɯ ɷɤɨɧɨɦɢɤɢ ɫɬɚɧɨɜɢɬɫɹ ɜɫɟ ɛɨɥɟɟ ɨɫɬɪɨɣ ɩɪɨɛɥɟɦɨɣ ɫɨɜɪɟɦɟɧɧɨɝɨ 
ɨɛɳɟɫɬɜɚ ɢ ɬɪɟɛɭɟɬ ɩɨɢɫɤɚ ɷɮɮɟɤɬɢɜɧɵɯ ɩɭɬɟɣ ɢ ɫɩɨɫɨɛɨɜ ɷɧɟɪɝɨɫɛɟɪɟɠɟɧɢɹ. ȼ ɷɬɨɣ 
ɫɜɹɡɢ, ɜ ɦɢɪɨɜɨɣ ɷɧɟɪɝɟɬɢɤɟ ɲɢɪɨɤɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɨɧɹɬɢɟ «ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ 
ɦɟɧɟɞɠɦɟɧɬ».

ɗɧɟɪɝɟɬɢɱɟɫɤɢɣ ɦɟɧɟɞɠɦɟɧɬ – ɷɬɨ ɩɨɫɬɨɹɧɧɨ ɞɟɣɫɬɜɭɸɳɚɹ ɫɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ 
ɷɧɟɪɝɨɩɨɬɪɟɛɥɟɧɢɟɦ, ɩɨɡɜɨɥɹɸɳɚɹ ɡɧɚɱɢɬɟɥɶɧɨ ɨɩɬɢɦɢɡɢɪɨɜɚɬɶ ɨɛɴɟɦɵ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɡɚɬɪɚɬ, ɩɪɨɝɧɨɡɢɪɨɜɚɬɶ ɢ ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ ɩɪɨɰɟɫɫɵ ɜɵɪɚɛɨɬɤɢ, 
ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɧɟɨɛɯɨɞɢɦɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɷɧɟɪɝɨɪɟɫɭɪɫɨɜ ɞɥɹ 
ɨɛɟɫɩɟɱɟɧɢɹ ɯɨɡɹɣɫɬɜɟɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɨɛɴɟɤɬɨɜ. 

ɗɧɟɪɝɟɬɢɱɟɫɤɢɣ ɦɟɧɟɞɠɦɟɧɬ ɨɫɧɨɜɵɜɚɟɬɫɹ ɧɚ ɩɪɨɜɟɞɟɧɢɟ ɤɨɦɩɥɟɤɫɧɨɝɨ ɚɧɚɥɢɡɚ 
ɷɧɟɪɝɨɩɨɬɪɟɛɥɟɧɢɹ ɢ ɟɝɨ ɢɡɦɟɧɟɧɢɟ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɨɫɭɳɟɫɬɜɥɹɟɦɵɯ 
ɷɧɟɪɝɨɫɛɟɪɟɝɚɸɳɢɯ ɦɟɪɨɩɪɢɹɬɢɣ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ. 

Ɉɫɧɨɜɧɵɟ ɡɚɞɚɱɢ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɦɟɧɟɞɠɦɟɧɬɚ: 
 ɦɨɞɟɪɧɢɡɚɰɢɹ ɩɪɨɢɡɜɨɞɫɬɜɚ;
 ɫɧɢɠɟɧɢɟ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɡɚɬɪɚɬ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ;
 ɭɦɟɧɶɲɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ɜɪɟɞɧɵɯ ɜɵɛɪɨɫɨɜ ɜ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɩɪɢ

ɜɵɪɚɛɨɬɤɟ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ;
 ɩɨɜɵɲɟɧɢɟ ɤɨɧɤɭɪɟɧɬɨɫɩɨɫɨɛɧɨɫɬɢ ɩɪɨɞɭɤɰɢɢ ɧɚ ɨɫɧɨɜɟ ɜɧɟɞɪɟɧɢɹ

ɷɧɟɪɝɨɷɮɮɟɤɬɢɜɧɵɯ ɬɟɯɧɨɥɨɝɢɣ; 
 ɪɚɡɪɚɛɨɬɤɚ ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɷɮɮɟɤɬɢɜɧɵɯ ɫɢɫɬɟɦ, ɤɨɧɬɪɨɥɢɪɭɸɳɢɯ

ɨɛɴɟɦɵ ɷɧɟɪɝɨɩɨɬɪɟɛɥɟɧɢɹ; 
 ɩɪɨɜɟɞɟɧɢɟ ɬɪɟɧɢɧɝɨɜ ɞɥɹ ɫɨɬɪɭɞɧɢɤɨɜ ɩɪɟɞɩɪɢɹɬɢɹ ɢɥɢ ɨɪɝɚɧɢɡɚɰɢɢ, ɚ

ɬɚɤɠɟ ɫɨɡɞɚɧɢɟ ɫɢɫɬɟɦɵ, ɤɨɬɨɪɚɹ ɛɭɞɟɬ ɫɬɢɦɭɥɢɪɨɜɚɬɶ ɪɚɛɨɬɧɢɤɨɜ ɷɮɮɟɤɬɢɜɧɨ 
ɢɫɩɨɥɶɡɨɜɚɬɶ ɪɟɫɭɪɫɵ ɢ ɫɧɢɠɚɬɶ ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɡɚɬɪɚɬɵ Д2Ж.

Ɇɨɬɢɜɚɰɢɹ ɪɚɛɨɬɚɸɳɟɝɨ ɩɟɪɫɨɧɚɥɚ ɜ ɨɛɥɚɫɬɢ ɩɨɜɵɲɟɧɢɹ ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ 
ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɹɜɥɹɟɬɫɹ ɧɟɨɬɴɟɦɥɟɦɨɣ ɱɚɫɬɶɸ ɞɟɹɬɟɥɶɧɨɫɬɢ ɩɨ ɷɧɟɪɝɨɫɛɟɪɟɠɟɧɢɸ.  
Ʉɚɠɞɵɣ ɪɚɛɨɬɧɢɤ ɩɪɟɞɩɪɢɹɬɢɹ ɞɨɥɠɟɧ ɛɵɬɶ ɡɚɢɧɬɟɪɟɫɨɜɚɧ ɜ ɪɟɚɥɢɡɚɰɢɢ 
ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɩɨɥɢɬɢɤɢ ɩɪɟɞɩɪɢɹɬɢɹ.

ȼɵɞɟɥɹɸɬ ɫɥɟɞɭɸɳɢɟ ɧɚɩɪɚɜɥɟɧɢɹ ɦɨɬɢɜɢɪɭɸɳɢɯ ɞɟɣɫɬɜɢɣ ɷɧɟɪɝɨɦɟɧɟɞɠɟɪɨɜ: 
- ɯɨɪɨɲɚɹ ɨɪɝɚɧɢɡɚɰɢɹ ɩɪɨɰɟɫɫɚ ɩɨɜɵɲɟɧɢɹ ɷɧɟɪɝɨɷɮɮɟɤɬɢɜɧɨɫɬɢ;
- ɭɞɨɜɥɟɬɜɨɪɟɧɢɟ ɨɠɢɞɚɧɢɣ ɩɟɪɫɨɧɚɥɚ ɩɪɢ ɩɨɜɵɲɟɧɢɢ ɷɧɟɪɝɨɷɮɮɟɤɬɢɜɧɨɫɬɢ;
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- ɭɩɪɚɜɥɟɧɱɟɫɤɢɣ ɤɨɧɬɪɨɥɶ ɡɚ ɩɪɨɰɟɫɫɨɦ ɩɨɬɪɟɛɥɟɧɢɹ ɷɧɟɪɝɨɪɟɫɭɪɫɨɜ Д4Ж.
ȿɳɟ ɨɞɧɢɦ ɫɩɨɫɨɛɨɦ ɦɨɬɢɜɚɰɢɢ ɹɜɥɹɟɬɫɹ ɪɚɡɪɚɛɨɬɤɚ ɩɪɨɟɤɬɨɜ ɭɩɪɚɜɥɟɧɢɹ

ɷɧɟɪɝɨɪɟɫɭɪɫɚɦɢ. ɇɟɩɪɟɤɨɫɥɨɜɧɨɟ ɜɵɩɨɥɧɟɧɢɟ ɪɚɛɨɬɵ ɜ ɪɚɦɤɚɯ ɩɪɨɰɟɫɫɚ ɭɩɪɚɜɥɟɧɢɹ 
ɷɧɟɪɝɨɪɟɫɭɪɫɚɦɢ, ɤɨɧɬɪɨɥɶ ɧɚɞ ɩɪɨɰɟɫɫɨɦ ɭɩɪɚɜɥɟɧɢɹ ɷɧɟɪɝɨɪɟɫɭɪɫɚɦɢ ɞɨɥɠɧɵ ɛɵɬɶ 
ɝɥɚɜɧɵɦɢ ɨɛɹɡɚɧɧɨɫɬɹɦɢ ɪɚɛɨɬɚɸɳɟɝɨ ɩɟɪɫɨɧɚɥɚ.  

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɪɚɡɪɚɛɨɬɤɚ ɧɚ ɩɪɟɞɩɪɢɹɬɢɹɯ ɩɪɨɟɤɬɨɜ ɭɩɪɚɜɥɟɧɢɹ 
ɷɧɟɪɝɨɪɟɫɭɪɫɚɦɢ, ɚ ɬɚɤɠɟ ɫɧɢɠɟɧɢɟ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɡɚɬɪɚɬ ɛɭɞɟɬ ɫɩɨɫɨɛɫɬɜɨɜɚɬɶ 
ɷɧɟɪɝɨɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɟɞɩɪɢɹɬɢɹ. ɗɧɟɪɝɟɬɢɱɟɫɤɢɣ ɦɟɧɟɞɠɦɟɧɬ ɞɨɥɠɟɧ ɨɛɟɫɩɟɱɢɬɶ 
ɜɵɫɨɤɭɸ ɩɪɢɛɵɥɶ ɞɥɹ ɤɚɠɞɨɝɨ ɩɟɪɫɨɧɚɥɚ ɩɪɟɞɩɪɢɹɬɢɹ. ȿɫɥɢ ɫɩɟɰɢɚɥɢɫɬ ɫ ɜɵɫɲɢɦ 
ɩɪɨɮɟɫɫɢɨɧɚɥɢɡɦɨɦ ɜɵɩɨɥɧɹɟɬ ɫɜɨɸ ɪɚɛɨɬɭ, ɜɧɨɫɢɬ ɜɟɫɨɦɭɸ ɥɟɩɬɭ ɜ ɞɟɥɨ ɪɟɚɥɢɡɚɰɢɢ 
ɷɧɟɪɝɨɫɛɟɪɟɝɚɸɳɢɯ ɩɪɨɝɪɚɦɦ, ɜɟɞɟɬ ɪɚɛɨɬɵ ɩɨ ɜɧɟɞɪɟɧɢɸ ɷɧɟɪɝɨɷɮɮɟɤɬɢɜɧɵɯ 
ɦɟɬɨɞɨɜ ɢ ɬɟɯɧɨɥɨɝɢɣ ɜ ɩɪɨɰɟɫɫ ɩɪɨɢɡɜɨɞɫɬɜɚ, ɬɨ, ɜ ɰɟɥɹɯ ɦɨɬɢɜɚɰɢɢ ɷɬɨɝɨ 
ɫɩɟɰɢɚɥɢɫɬɚ, ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɟɝɨ ɧɚɝɪɚɞɢɬɶ ɩɨɱɟɬɧɨɣ ɝɪɚɦɨɬɨɣ ɢ ɰɟɧɧɵɦɢ ɩɨɞɚɪɤɚɦɢ.  

Ⱦɥɹ ɷɧɟɪɝɨɷɮɮɟɤɬɢɜɧɨɝɨ ɞɟɣɫɬɜɢɹ ɩɪɟɞɩɪɢɹɬɢɹ ɧɚɪɹɞɭ ɫ ɢɧɧɨɜɚɰɢɨɧɧɵɦɢ 
ɬɟɯɧɨɥɨɝɢɹɦɢ ɢ ɬɟɯɧɢɱɟɫɤɢɦɢ ɨɛɨɪɭɞɨɜɚɧɢɹɦɢ ɨɝɪɨɦɧɨɟ ɡɧɚɱɟɧɢɟ ɢɦɟɟɬ ɢ 
ɷɮɮɟɤɬɢɜɧɵɣ ɦɟɧɟɞɠɦɟɧɬ. ɗɬɢ ɞɜɟ ɨɫɧɨɜɵ ɨɩɪɟɞɟɥɹɸɬ ɷɧɟɪɝɟɬɢɱɟɫɤɭɸ 
ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɪɚɛɨɬɵ ɥɸɛɨɝɨ ɩɪɟɞɩɪɢɹɬɢɹ. 
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ɋɯɿɞɧɨɭɤɪɚʀɧɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɿɦɟɧɿ ȼɨɥɨɞɢɦɢɪɚ Ⱦɚɥɹ

Ɇɟɬɚ ɪɨɛɨɬɢ: ɩɪɨɜɟɫɬɢ ɩɨɪɿɜɧɹɥɶɧɢɣ ɚɧɚɥɿɡ ɟɩɿɞɟɦɿɣ ɹɤɿ ɜɠɟ ɜɢɧɢɤɚɥɢ ɭ ɦɢɧɭɥɨɦɭ ɬɚ 
ɹɤɿ ɧɚɫɥɿɞɤɢ ɜɿɞ ɟɩɿɞɟɦɿʀ Covid-19, ɳɨ ɜɠɟ ɩɟɪɟɬɜɨɪɢɥɚɫɶ ɧɚ ɩɚɧɞɟɦɿɸ. Ɍɚ ɹɤɿ ɡɛɢɬɤɢ ɜɠɟ 
ɧɟɫɭɬɶ ɞɟɪɠɚɜɢ ɫɜɿɬɭ. 

ȼɢɤɥɚɞ ɨɫɧɨɜɧɨɝɨ ɦɚɬɟɪɿɚɥɭ: ȱɫɬɨɪɿɹ ɧɚɲɨʀ ɰɢɜɿɥɿɡɚɰɿʀ ɞɿɣɫɧɨ ɧɚɩɨɜɧɟɧɚ ɪɿɡɧɢɦɢ 
ɧɚɞɡɜɢɱɚɣɧɢɦɢ ɫɢɬɭɚɰɿɹɦɢ. Ɂɧɚɱɧɭ ɱɚɫɬɢɧɭ ɡ ɹɤɢɯ ɜɢɤɥɢɤɚɥɢ ɫɚɦɟ ɞɿʀ ɥɸɞɫɬɜɚ. Ɍɟɯɧɨɝɟɧɧɿ 
ɤɚɬɚɫɬɪɨɮɢ, ɜɿɣɧɢ, ɫɨɰɿɚɥɶɧɚ ɛɨɪɨɬɶɛɚ, ɝɥɨɛɚɥɶɧɟ ɩɨɬɟɩɥɿɧɧɹ, ɟɤɨɥɨɝɿɱɧɟ ɡɚɛɪɭɞɧɟɧɧɹ – ɰɟ 
ɬɨɣ ɧɟ ɜɟɥɢɤɢɣ ɩɟɪɟɥɿɤ ɧɟɩɨɩɪɚɜɧɢɯ ɞɿɣ ɹɤɿ ɜɱɢɧɹɸɬɶ ɩɪɟɞɫɬɚɜɧɢɤɢ ɧɚɲɨɝɨ ɜɢɞɭ ɡ 
ɩɥɚɧɟɬɨɸ ɬɚ ɨɞɢɧ ɡ ɨɞɧɢɦ. Ⱥɥɟ ɨɫɨɛɥɢɜɟ ɦɿɫɰɟ ɜ ɰɶɨɦɭ ɩɟɪɟɥɿɤɭ ɡɚɣɦɚɸɬɶ ɟɩɿɞɟɦɿʀ. 

ȿɩɿɞɟɦɿɹ – ɰɟ ɬɢɩ ɯɜɨɪɨɛɢ, ɳɨ є ɧɨɜɨɸ ɱɢ ɧɨɜɨɜɿɞɤɪɢɬɨɸ ɞɥɹ ɩɨɩɭɥɹɰɿʀ ɬɚ 
ɩɨɲɢɪɸєɬɶɫɹ ɡɿ ɲɜɢɞɤɿɫɬɸ, ɳɨ ɡɧɚɱɧɨ ɩɟɪɟɜɢɳɭє ɨɱɿɤɭɜɚɧɭ, ґɪɭɧɬɭɸɱɢɫɶ ɧɚ 
ɩɨɩɟɪɟɞɧɶɨɦɭ ɞɨɫɜɿɞɿ. ȿɩɿɞɟɦɿʀ ɜɢɤɥɢɤɚɸɬɶɫɹ ɜɿɪɭɫɚɦɢ ɱɢ ɛɚɤɬɟɪɿɹɦɢ. ɉɪɨɬɹɝɨɦ ɭɫɿєʀ ɫɜɨєʀ 
ɿɫɬɨɪɿʀ ɥɸɞɫɬɜɨ ɩɨɫɬɿɣɧɨ ɩɨɬɟɪɩɚɥɨ ɜɿɞ ɪɿɡɧɨɝɨ ɪɨɞɭ ɟɩɿɞɟɦɿɣ. ɇɚ ɤɨɠɧɨɦɭ ɟɬɚɩɿ 
ɫɭɫɩɿɥɶɧɨɝɨ ɪɨɡɜɢɬɤɭ є ɡɝɚɞɤɢ ɩɪɨ ɬɟ ɹɤ ɬɚ ɱɢ ɿɧɲɚ ɯɜɨɪɨɛɚ ɜɩɥɢɜɚɥɨ ɧɚ ɧɚɫɟɥɟɧɧɹ, ɹɤ ɥɸɞɢ 
ɧɚɦɚɝɚɥɢɫɹ ɛɨɪɨɬɢɫɹ ɡ ɧɟɸ ɬɚ ɱɢ ɛɨɪɨɥɢɫɶ ɜɡɚɝɚɥɿ Д1Ж.

ɍ ɫɭɱɚɫɧɨɦɭ, ɬɟɯɧɨɥɨɝɿɱɧɨɦɭ ɫɜɿɬɿ ɫɢɬɭɚɰɿɹ ɡɦɿɧɢɥɚɫɹ ɿ ɡɧɚɱɧɨ, ɚɥɟ ʀɣ ɞɚɥɟɤɨ ɞɨ ɿɞɟɚɥɭ. 
Ʉɨɠɧɨɝɨ ɪɨɤɭ ɦɢ ɱɢɬɚєɦɨ ɜ ȱɧɬɟɪɧɟɬɿ, ɱɭєɦɨ ɜ ɧɨɜɢɧɚ ɱɢ ɞɿɡɧɚєɦɨɫɹ ɜɿɞ ɡɧɚɣɨɦɢɯ, ɳɨ ɜ 
ɹɤɿɣɫɶ ɤɪɚʀɧɿ ɬɪɟɬɶɨɝɨ ɫɜɿɬɭ, ɞɟɫɶ ɜ Ⱥɮɪɢɰɿ ɡɧɨɜɭ ɥɸɬɭє ɟɩɿɞɟɦɿɹ ɦɚɥɹɪɿʀ. ȱ ɦɢ ɡɨɜɫɿɦ ɧɟ 
ɩɪɢɞɿɥɹєɦɨ ɰɶɨɦɭ ɭɜɚɝɢ, ɰɟ, ɡɞɚɜɚɥɨɫɹ ,ɧɿɛɢ ɬɚɤ ɞɚɥɟɤɨ, ɬɚ ɡɨɜɫɿɦ ɧɟ ɫɬɨɫɭєɬɶɫɹ ɧɚɫ. Ⱥɥɟ ɰɟ 
ɧɟ ɩɪɚɜɞɚ. ɇɚ ɡɟɦɥɿ ɿɫɧɭє ɜɟɥɢɤɚ ɤɿɥɶɤɿɫɬɶ ɜɿɪɭɫɿɜ, ɿ ɤɨɠɧɨɝɨ ɪɨɤɭ ɬɪɚɩɥɹɸɬɶɫɹ ɫɩɚɥɚɯɢ ɬɿєʀ 
ɱɢ ɿɧɲɨʀ ɿɧɮɟɤɰɿʀ ɜ ɪɿɡɧɢɯ ɤɭɬɨɱɤɚɯ ɫɜɿɬɭ. 2015 ɪɿɤ ɫɩɚɥɚɯ ɥɢɯɨɦɚɧɤɢ ȿɛɨɥɢ ɜ Ⱥɮɪɢɰɿ, 2015 
ɪɿɤ ɫɩɚɥɚɯ ɜɿɪɭɫɭ (ɥɢɯɨɦɚɧɤɢ) Ɂɿɤɚ ɜ Ʌɚɬɢɧɫɶɤɿɣ Ⱥɦɟɪɢɰɿ, 2010 ɪɿɤ – ɏɨɥɟɪɚ ɧɚ ɨɫɬɪɨɜɿ 
Ƚɚʀɬɿ, 2011 ɪɿɤ – ɤɢɲɤɨɜɚ ɩɚɥɢɱɤɚ ɜ Єɜɪɨɩɿ, ɟɩɿɞɟɦɿɹ ȼȱɅ, ɳɨ ɬɪɢɜɚє ɛɿɥɶɲɟ ɞɟɫɹɬɤɚ ɪɨɤɿɜ. ȱ 
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ɡɜɿɫɧɨ ɧɟ ɩɨɬɪɿɛɧɨ ɡɚɛɭɜɚɬɢ ɩɪɨ ɫɟɡɨɧɧɿ ɫɩɚɥɚɯɢ ɬɚɤɢɯ ɯɜɨɪɨɛ ɹɤ ɝɪɢɩ ɬɚ ɤɿɪ, ɳɨ 
ɬɪɚɩɥɹɸɬɶɫɹ ɦɚɣɠɟ ɭ ɜɫɿɯ ɤɪɚʀɧɚɯ ɫɜɿɬɭ. Д2Ж

ɍɫɟ ɰɟ ɬɢɩɨɜɿ ɟɩɿɞɟɦɿʀ, ɚɥɟ ɧɚɜɿɬɶ ɜɨɧɢ ɩɪɢɧɨɫɹɬɶ ɜɟɥɢɤɭ ɲɤɨɞɭ ɧɟ ɬɿɥɶɤɢ ɞɥɹ 
ɧɚɫɟɥɟɧɧɹ, ɚɥɟ ɣ ɞɥɹ ɤɪɚʀɧ.  Ɉɤɪɿɦ ɬɨɝɨ, ɳɨ ɜɨɧɢ ɧɟɫɭɬɶ ɡɚɝɪɨɡɢ ɡɞɨɪɨɜ'ɸ, ɜɨɧɢ ɬɚɤɨɠ 
ɧɟɫɭɬɶ ɡɚ ɫɨɛɨɸ ɫɬɪɚɯ ɿ ɩɚɧɿɤɭ, ɧɟ ɜɪɚɯɨɜɭɸɱɢ ɟɤɨɧɨɦɿɱɧɢɯ ɪɢɡɢɤɿɜ. ɉɟɪɲɢɦ ɡɚ ɜɫɟ є ɬɟ, ɹɤ 
ɞɟɪɠɚɜɿ ɜɞɚєɬɶɫɹ ɫɩɪɚɜɥɹɬɢɫɹ ɡ ɜɿɪɭɫɨɦ, ɱɢ є ɜɿɞ ɧɶɨɝɨ ɥɿɤɢ ɬɚ ɱɢ ɤɨɧɬɪɨɥɸє ɞɟɪɠɚɜɚ 
ɫɢɬɭɚɰɿɸ. əɤɳɨ ɞɟɪɠɚɜɿ ɧɟ ɜɞɚєɬɶɫɹ ɜɡɹɬɢ ɜɫɟ ɩɿɞ ɫɜɿɣ ɤɨɧɬɪɨɥɶ, ɬɨ ɬɟɦɩɢ ɡɚɪɚɠɟɧɧɹ 
ɡɛɿɥɶɲɭɸɬɶɫɹ, ɦɟɞɢɱɧɚ ɫɢɫɬɟɦɚ ɩɟɪɟɜɚɧɬɚɠɭєɬɶɫɹ, ɚɛɨ ɡɨɜɫɿɦ ɪɭɣɧɭєɬɶɫɹ. ɍɪɹɞ ɦɚє 
ɜɿɞɜɨɥɿɤɚɬɢɫɹ ɜɿɞ ɪɿɲɟɧɧɹ ɜɫɿɯ ɿɧɲɢɯ ɩɪɨɛɥɟɦ ɚɛɢ ɭɧɨɪɦɭɜɚɬɢ ɫɢɬɭɚɰɿɸ. Ʉɪɿɦ ɬɨɝɨ, ɱɢɦ 
ɛɿɥɶɲɚ ɤɿɥɶɤɿɫɬɶ ɯɜɨɪɢɯ, ɬɢɦ ɦɟɧɲɟ ɤɿɥɶɤɿɫɬɶ ɥɸɞɟɣ, ɳɨ ɩɪɚɰɸɸɬɶ. 

ɋɬɪɚɯ ɡɚɪɚɠɟɧɧɹ ɦɨɠɟ ɩɪɢɡɜɟɫɬɢ ɞɨ ɫɨɰɿɚɥɶɧɨʀ ɪɨɡ'єɞɧɚɧɨɫɬɿ, ɡɚɤɪɢɬɬɹ ɲɤɿɥ, 
ɩɿɞɩɪɢєɦɫɬɜ, ɤɨɦɟɪɰɿɣɧɢɯ ɭɫɬɚɧɨɜ, ɩɪɢɩɢɧɟɧɧɹ ɧɚɞɚɧɧɹ ɬɪɚɧɫɩɨɪɬɧɢɯ ɬɚ ɤɨɦɭɧɚɥɶɧɢɯ 
ɩɨɫɥɭɝ. ȼɫɟ ɰɟ ɞɭɠɟ ɫɢɥɶɧɨ ɩɿɞɪɢɜɚє ɫɨɰɿɚɥɶɧɨ ɜɚɠɥɢɜɿ ɫɮɟɪɢ. ɋɬɪɚɯ ɬɨɝɨ, ɳɨ ɟɩɿɞɟɦɿɹ 
ɦɨɠɟ ɪɨɡɲɢɪɢɬɢɫɶ, ɡɧɚɱɧɨ ɡɦɟɧɲɭє ɨɛɫɹɝɢ ɬɨɪɝɿɜɥɿ ɦɿɠ ɤɪɚʀɧɚɦɢ. ɇɚɩɪɢɤɥɚɞ, ɩɿɫɥɹ ɬɨɝɨ ɹɤ 
ɭ ȼɟɥɢɤɨɛɪɢɬɚɧɿʀ ɛɭɥɨ ɜɢɹɜɥɟɧɨ ɫɩɚɥɚɯ ɤɨɪɨɜ'ɹɱɨɝɨ ɫɤɚɡɭ, ɧɚɤɥɚɞɟɧɚ Єɜɪɨɩɟɣɫɶɤɢɦ ɫɨɸɡɨɦ 
ɡɚɛɨɪɨɧɚ ɧɚ ɿɦɩɨɪɬ ɛɪɢɬɚɧɫɶɤɨʀ ɹɥɨɜɢɱɢɧɢ ɡɛɟɪɿɝɚɥɚɫɹ 10 ɪɨɤɿɜ, ɧɟɡɜɚɠɚɸɱɢ ɧɚ ɬɟ, ɳɨ 
ɟɩɿɞɟɦɿɹ ɩɿɲɥɚ ɧɚ ɫɩɚɞ. Ɍɚɤɨɠ ɡɧɚɱɧɨ ɡɦɟɧɲɭєɬɶɫɹ ɩɨɬɿɤ ɬɭɪɢɫɬɿɜ ɜ ɪɟɝɿɨɧɢ ɡ ɟɩɿɞɟɦɿєɸ ɬɚ 
ɧɚɜɿɬɶ ɜ ɫɭɫɿɞɧɿ. Ⱦɟɹɤɿ ɬɪɢɜɚɥɿ ɟɩɿɞɟɦɿʀ, ɬɚɤɿ ɹɤ ȼȱɅ ɿ ɦɚɥɹɪɿɹ, ɬɚɤɨɠ ɨɛɦɟɠɭɸɬɶ ɩɪɹɦɿ 
ɿɧɨɡɟɦɧɿ ɿɧɜɟɫɬɢɰɿʀ. ȿɩɿɞɟɦɿʀ ɩɨɜ'ɹɡɚɧɿ ɡ ɱɢɦɚɥɢɦɢ ɟɤɨɧɨɦɿɱɧɢɦɢ ɪɢɡɢɤɚɦɢ. Ɂɚ ɧɟɞɚɜɧɶɨʀ 
ɨɰɿɧɤɨɸ ȼɿɤɬɨɪɿʀ Ɏɟɧ, Ⱦɿɧɚ Ⱦɠɟɣɦɿɫɨɧ ɿ Ʌɨɭɪɟɧɫɚ ɋɚɦɦɟɪɫɚ, ɡɛɢɬɤɢ ɜɿɞ ɩɚɧɞɟɦɿʀ ɝɪɢɩɭ

ɫɤɥɚɞɚɸɬɶ ɛɥɢɡɶɤɨ 500 ɦɥɪɞ. ɞɨɥɚɪɿɜ ɋɒȺ ɜ ɪɿɤ. 
ɇɚɜɿɬɶ ɩɪɢ ɜɿɞɧɨɫɧɨ ɨɛɦɟɠɟɧɨɦɭ ɜɩɥɢɜɿ ɫɩɚɥɚɯɭ ɡɚɯɜɨɪɸɜɚɧɧɹ ɧɚ ɡɞɨɪɨɜ'ɹ ɝɪɨɦɚɞɹɧ ʀʀ 

ɟɤɨɧɨɦɿɱɧɿ ɧɚɫɥɿɞɤɢ ɦɨɠɭɬɶ ɲɜɢɞɤɨ ɡɪɨɫɬɢ. ɇɚɩɪɢɤɥɚɞ, ɜ ɩɟɪɿɨɞ ɡ 2014 ɩɨ 2015 ɪɿɤ, ɤɨɥɢ
ɜ Ɂɚɯɿɞɧɿɣ Ⱥɮɪɢɰɿ ɛɭɜ ɡɚɪɟєɫɬɪɨɜɚɧɢɣ ɨɫɬɚɧɧɿɣ ɫɩɚɥɚɯ ɥɢɯɨɦɚɧɤɢ ȿɛɨɥɚ, ɬɟɦɩ 

ɡɪɨɫɬɚɧɧɹ ȼȼɉ Ʌɿɛɟɪɿʀ ɡɧɢɡɢɜɫɹ ɧɚ 8 ɜɿɞɫɨɬɤɨɜɢɯ ɩɭɧɤɬɿɜ, ɧɚɜɿɬɶ ɧɟɡɜɚɠɚɸɱɢ ɧɚ ɬɟ, ɳɨ 
ɡɚɝɚɥɶɧɢɣ ɪɿɜɟɧɶ ɫɦɟɪɬɧɨɫɬɿ ɜ ɤɪɚʀɧɿ ɡɧɢɡɢɜɫɹ ɜ ɬɨɣ ɠɟ ɩɟɪɿɨɞ. Ⱥɥɟ ɪɿɡɧɿ ɫɮɟɪɢ ɟɤɨɧɨɦɿɤɢ ɩɨ 
ɪɿɡɧɨɦɭ ɪɟɚɝɭɸɬɶ ɧɚ ɟɩɿɞɟɦɿʀ. Ɇɨɧɨɩɨɥɶɧɿ ɮɚɪɦɚɤɨɥɨɝɿɱɧɿ ɤɨɦɩɚɧɿʀ ɨɬɪɢɦɭɸɬɶ ɤɨɥɨɫɚɥɶɧɿ 
ɩɪɢɛɭɬɤɢ, ɚ, ɧɚɩɪɢɤɥɚɞ, ɮɿɪɦɢ ɡɿ ɫɬɪɚɯɭɜɚɧɧɹ ɠɢɬɬɹ ɬɚ ɡɞɨɪɨɜ’ɹ ɬɚɤɿ ɠ ɡɛɢɬɤɢ. Ɍɚɤɨɠ ɰɟ 
ɫɢɥɶɧɨ ɦɨɠɟ ɜɩɥɢɧɭɬɢ ɧɚ ɮɟɪɦɟɪɫɬɜɨ ɬɚ ɟɤɫɩɨɪɬ ɩɪɨɞɭɤɰɿʀ, ɹɤɳɨ ɯɜɨɪɨɛɚ ɩɨɲɢɪɸєɬɶɫɹ 
ɫɟɪɟɞ ɬɜɚɪɢɧ. ȼɫɹ ɰɹ ɧɟɧɚɞɿɣɧɿɫɬɶ, ɦɨɠɥɢɜɿɫɬɶ ɩɨɝɿɪɲɟɧɧɹ ɫɢɬɭɚɰɿɣ, ɬɚ ɧɟ ɫɬɚɛɿɥɶɧɚ 
ɟɤɨɧɨɦɿɤɚ ɞɭɠɟ ɫɢɥɶɧɨ ɜɩɥɢɜɚɸɬɶ ɧɚ ɫɬɚɜɤɢ ɩɨ ɤɪɟɞɢɬɚɦ, ɜɚɥɸɬɧɿ ɤɭɪɫɢ ɬɚ ɰɿɧɧɿ ɩɚɩɟɪɢ. 
Ȼɿɥɶɲɿɫɬɶ ɟɤɨɧɨɦɿɫɬɿɜ ɩɨɪɿɜɧɸɸɬɶ ɤɨɥɢɜɚɧɧɹ ɟɤɨɧɨɦɿɱɧɨʀ ɫɢɫɬɟɦɢ ɩɿɞ ɱɚɫ ɟɩɿɞɟɦɿʀ ɡ 
ɬɚɤɢɦɢ ɠ ɤɨɥɢɜɚɧɧɹɦɢ ɹɤ ɩɿɞɱɚɫ ɩɪɢɪɨɞɧɶɨʀ ɤɚɬɚɫɬɪɨɮɢ ɱɢ ɜɿɣɧɢ.Д3Ж 

Ⱥɥɟ ɧɚɡɜɢ ɜɿɪɭɫɿɜ ɡɦɿɧɸɸɬɶɫɹ, ɬɟɪɢɬɨɪɿʀ, ɧɚ ɹɤɢɯ ɜɨɧɢ ɜɢɧɢɤɚɸɬɶ, ɬɚɤɨɠ ɧɟ ɫɬɨɹɬɶ ɧɚ 
ɦɿɫɰɿ, ɚ ɩɪɨɜɿɞɧɿ ɞɟɪɠɚɜɢ ɫɜɿɬɭ ɧɟ ɦɚɸɬɶ ɛɚɠɚɧɧɹ ɳɨɫɶ ɡɦɿɧɸɜɚɬɢ. ɉɿɞ ɱɚɫ ɦɚɣɠɟ ɤɨɠɧɨʀ 
ɟɩɿɞɟɦɿʀ ɥɿɤɚɪɧɿ ɩɟɪɟɩɨɜɧɸɸɬɶɫɹ, ɜɫɹ ɪɨɛɨɬɚ ɡɚɪɚɠɟɧɨʀ ɬɟɪɢɬɨɪɿʀ ɚɛɨ ɩɪɢɩɢɧɹєɬɶɫɹ ɚɛɨ 
ɡɧɚɱɧɨ ɭɩɨɜɿɥɶɧɸєɬɶɫɹ, ɮɚɪɦɚɤɨɥɨɝɿɱɧɿ ɤɨɦɩɚɧɿʀ ɧɟ ɩɨɫɩɿɲɚɸɬɶ ɡɧɚɯɨɞɢɬɢ ɜɚɤɰɢɧɭ ɱɢ 
ɟɮɟɤɬɢɜɧɢɣ ɦɟɬɨɞ ɥɿɤɭɜɚɧɧɹ, ɩɨɥɿɬɢɤɢ ɡɚɦɿɫɬɶ ɬɨɝɨ, ɳɨɛ ɡɧɚɣɬɢ ɪɿɲɟɧɧɹ ɫɢɬɭɚɰɿʀ 
ɩɟɪɟɤɥɚɞɚɸɬɶ ɩɪɨɜɢɧɭ ɧɚ ɨɞɢɧ ɨɞɧɨɝɨ. Ⱥ ɩɿɫɥɹ ɡɚɤɿɧɱɟɧɧɹ ɟɩɿɞɟɦɿʀ ɦɚɣɠɟ ɧɿɱɨɝɨ ɧɟ 
ɡɦɿɧɸєɬɶɫɹ. Ɍɚɤ, ɫɭɱɚɫɧɚ ɦɟɞɢɰɢɧɚ ɩɿɲɥɚ ɞɚɥɟɤɨ ɜɩɟɪɟɞ, ɚɥɟ ɜɨɧɚ ɩɨɫɬɿɣɧɨ ɭɩɨɜɿɥɶɧɸєɬɶɫɹ 
ɧɟɫɬɚɱɟɸ ɮɿɧɚɧɫɭɜɚɧɧɹ, ɩɨɥɿɬɢɱɧɢɦɢ ɩɪɨɛɥɟɦɚɦɢ, ɦɨɧɨɩɨɥɿєɸ, ɬɚ ɩɨɫɬɿɣɧɢɦ ɡɛɿɥɶɲɟɧɧɹ 
ɩɚɰɿєɧɬɿɜ ɬɚ ɡɜɿɫɧɨ ɦɭɬɚɰɿɹɦɢ ɜɿɪɭɫɭ.

ɉɪɨɬɟ ɫɶɨɝɨɞɧɿɲɧɹ ɫɢɬɭɚɰɿɹ ɡɧɚɱɧɨ ɝɿɪɲɚ. ɐɟ ɜɠɟ ɧɟ ɟɩɿɞɟɦɿɹ, ɚ ɩɚɧɞɟɦɿɹ – ɩɨɲɢɪɟɧɧɹ 
ɯɜɨɪɨɛɢ ɭ ɫɜɿɬɨɜɢɯ ɦɚɫɲɬɚɛɚɯ. Ɂɚ ɨɮɿɰɿɣɧɨɸ ɫɬɚɬɢɫɬɢɤɨɸ ɧɚ ɩɨɱɚɬɨɤ ɤɜɿɬɧɹ ɭ ɫɜɿɬɿ 
1 300 000 ɿɧɮɿɤɨɜɚɧɢɯ, ɬɚ 76 000 ɩɨɦɟɪɥɢɯ Д4Ж .  Ⱦɥɹ ɫɭɱɚɫɧɨʀ ɦɟɞɢɰɢɧɢ – ɰɟ ɤɚɬɚɫɬɪɨɮɿɱɧɿ 
ɰɢɮɪɢ. ɉɨ ɜɫɶɨɦɭ ɫɜɿɬɭ ɜɜɨɞɹɬɶɫɹ ɤɚɪɚɧɬɢɧɢ, ɡɚɛɨɪɨɧɹєɬɶɫɹ ɬɨɪɝɿɜɥɹ, ɛɿɥɶɲɿɫɬɶ ɤɨɦɩɚɧɿɣ 
ɩɟɪɟɯɨɞɹɬɶ ɧɚ ɞɢɫɬɚɧɰɿɣɧɭ ɪɨɛɨɬɭ, ɥɿɤɚɪɧɿ ɩɟɪɟɩɨɜɧɟɧɿ, ɭɫɬɚɬɤɭɜɚɧɧɹ ɧɟ ɜɢɫɬɚɱɚє, ɥɿɤɚɪɿ 
ɩɪɚɰɸɸɬɶ ɧɚ ɦɟɠɿ ɫɜɨʀɯ ɫɢɥ, ɞɭɠɟ ɫɢɥɶɧɨ ɡɦɟɧɲɢɜɫɹ ɬɭɪɢɡɦ, ɚɤɰɿʀ ɛɚɝɚɬɶɨɯ ɤɨɦɩɚɧɿɣ 
ɜɩɚɥɢ ɿ ɰɟ ɞɚɥɟɤɨ ɧɟ ɜɫɟ. Ɉɞɧɿ ɰɿ ɮɚɤɬɨɪɢ ɜɠɟ ɩɪɢɧɟɫɥɢ, ɚ ɜ ɦɚɣɛɭɬɧɶɨɦɭ ɳɟ ɩɪɢɧɟɫɭɬɶ 
ɤɨɥɨɫɚɥɶɧɿ ɜɬɪɚɬɢ ɞɥɹ ɛɸɞɠɟɬɿɜ ɞɟɪɠɚɜ. Ʌɢɲɟ ɡɚ ɩɟɪɲɿ ɞɜɚ ɬɢɠɧɿ ɛɟɪɟɡɧɹ ɫɜɿɬɨɜɚ 
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ɟɤɨɧɨɦɿɤɚ ɜɠɟ ɜɬɪɚɬɢɥɚ 9 ɦɥɪɞ. ɞɨɥɚɪɿɜ. Ⱥ ɩɪɨɜɿɞɧɿ ɞɟɪɠɚɜɢ ɫɜɿɬɭ ɜɠɟ ɚɧɨɧɫɭɜɚɥɢ, ɳɨ 
ɜɢɞɿɥɹɬɶ ɡ ɛɸɞɠɟɬɭ ɤɨɥɨɫɚɥɶɧɿ ɫɭɦɢ ɧɚ ɩɨɞɨɥɚɧɧɹ ɰɿєʀ ɫɢɬɭɚɰɿʀ. ɇɚɩɪɢɤɥɚɞ: Ʉɚɧɚɞɚ ɜɢɞɿɥɹє 
ɡɚɝɚɥɨɦ 725 ɦɥɧ. ɞɨɥɚɪɿɜ ɧɚ ɜɢɜɱɟɧɧɹ ɜɿɪɭɫɭ ɬɚ ɧɚ ɡɚɤɭɩɤɭ ɦɟɞɢɱɧɨɝɨ ɨɛɥɚɞɧɚɧɧɹ; 
ȼɟɥɢɤɨɛɪɢɬɚɧɿɹ – 40 ɦɥɪɞ. ɞɨɥɚɪɿɜ ɧɚ ɩɿɞɬɪɢɦɤɭ ɦɚɥɨɝɨ ɬɚ ɫɟɪɟɞɧɶɨɝɨ ɛɿɡɧɟɫɭ ɬɚ ɜɢɩɥɚɬɢ 
ɩɪɚɰɿɜɧɢɤɚɦ ɫɮɟɪɢ ɡɛɟɪɟɠɟɧɧɹ ɡɞɨɪɨɜ’ɹ,  ȱɬɚɥɿɹ – 25 ɦɥɪɞ. єɜɪɨ ɧɚ ɩɿɞɬɪɢɦɤɭ ɟɤɨɧɨɦɿɤɢ. 

ȼɢɫɧɨɜɨɤ: Ʌɸɞɫɬɜɨ ɡɭɫɬɪɿɥɨɫɹ ɡ ɝɥɨɛɚɥɶɧɨɸ ɩɪɨɛɥɟɦɨɸ ɿ ɳɨɛ ɜɩɨɪɚɬɢɫɹ ɡ ɧɟɸ ɜɨɧɨ 
ɦɚє ɡɚɥɭɱɢɬɢ ɜɫɿ ɫɜɨʀ ɪɟɫɭɪɫɢ. Ⱥ, ɩɿɫɥɹ ɬɨɝɨ ɹɤ ɩɨɞɨɥɚє ʀʀ, ɦɚє ɡɪɨɛɢɬɢ ɜɫɟ ɚɛɢ ɰɹ ɫɢɬɭɚɰɿɹ 
ɧɟ ɩɨɜɬɨɪɢɥɚɫɹ. 
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Ʉɿɪɩɚ Ɉ. Ɇ.(ɉɍ-19ɝɡɦ) 
ɋɯɿɞɧɨɭɤɪɚʀɧɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɿɦɟɧɿ ȼ.Ⱦɚɥɹ 

ɉɪɚɰɸɸɱɢ ɜ ɫɭɱɚɫɧɢɯ ɭɦɨɜɚɯ ɜɟɞɟɧɧɹ ɝɨɫɩɨɞɚɪɫɶɤɨʀ ɞɿɹɥɶɧɨɫɬɿ ɩɿɞɩɪɢєɦɫɬɜɚ ɡɚɜɠɞɢ 
ɫɬɨɹɬɶ ɩɟɪɟɞ ɜɢɛɨɪɨɦ, ɳɨɞɨ ɩɪɢɣɧɹɬɬɹ ɨɩɬɢɦɚɥɶɧɢɯ ɪɿɲɟɧɶ ɜɿɞɧɨɫɧɨ: ɰɿɧɢ ɪɟɚɥɿɡɚɰɿʀ, 
ɨɛɫɹɝɭ ɜɢɪɨɛɥɟɧɨʀ ɩɪɨɞɭɤɰɿʀ, ɿɧɜɟɫɬɢɰɿɣɧɨʀ ɩɨɥɿɬɢɤɢ ɩɿɞɩɪɢєɦɫɬɜɚ, ɨɛɫɹɝɿɜ ɜɢɬɪɚɬ ɬɚ 
ɪɟɫɭɪɫɿɜ ɩɿɞɩɪɢєɦɫɬɜɚ. Ɍɨɦɭ ɞɭɠɟ ɜɚɠɥɢɜɢɦ є ɩɥɚɧɭɜɚɧɧɹ ɜɢɬɪɚɬ, ɨɫɧɨɜɧɢɦ ɡɚɜɞɚɧɧɹɦ 
ɹɤɨɝɨ є ɜɢɡɧɚɱɟɧɧɹ ɟɤɨɧɨɦɿɱɧɢɯ ɪɟɡɭɥɶɬɚɬɿɜ ɞɿɹɥɶɧɨɫɬɿ ɩɿɞɩɪɢєɦɫɬɜɚ, ɳɨ ɨɱɿɤɭɸɬɶɫɹ ɜ 
ɦɚɣɛɭɬɧɶɨɦɭ ɩɟɪɿɨɞɿ. ɉɥɚɧɭɜɚɧɧɹ ɰɟ ɨɫɧɨɜɚ ɞɥɹ ɩɪɢɣɧɹɬɬɹ ɪɿɲɟɧɶ, ɹɤɚ ɩɪɟɞɫɬɚɜɥɹє 
ɫɨɛɨɸ ɭɩɪɚɜɥɿɧɫɶɤɭ ɞɿɹɥɶɧɿɫɬɶ, ɳɨ ɩɟɪɟɞɛɚɱɚє ɪɨɡɪɨɛɤɭ ɰɿɥɟɣ ɿ ɡɚɜɞɚɧɶ ɭɩɪɚɜɥɿɧɧɹ 
ɜɢɪɨɛɧɢɰɬɜɨɦ, ɚ ɬɚɤɨɠ ɜɢɡɧɚɱɟɧɧɹ ɲɥɹɯɿɜ ɪɟɚɥɿɡɚɰɿʀ ɩɥɚɧɿɜ ɞɥɹ ɞɨɫɹɝɧɟɧɧɹ ɩɨɫɬɚɜɥɟɧɢɯ 
ɰɿɥɟɣ. ɋɭɬɧɿɫɬɶ ɩɥɚɧɭɜɚɧɧɹ є ɪɨɡɪɨɛɤɚ ɬɚ ɨɛґɪɭɧɬɭɜɚɧɧɹ ɰɿɥɟɣ ɧɚɣɟɮɟɤɬɢɜɧɿɲɢɯ ɦɟɬɨɞɿɜ ɿ 
ɫɩɨɫɨɛɿɜ ʀɯ ɞɨɫɹɝɧɟɧɧɹ ɩɪɢ ɟɮɟɤɬɢɜɧɨɦɭ ɜɢɤɨɪɢɫɬɚɧɧɿ ɜɫɿɯ ɜɢɞɿɜ ɪɟɫɭɪɫɿɜ, ɧɟɨɛɯɿɞɧɢɯ ɞɥɹ 
ɜɢɤɨɧɚɧɧɹ ɩɨɫɬɚɜɥɟɧɢɯ ɡɚɜɞɚɧɶ, ɿ ɜɫɬɚɧɨɜɥɟɧɧɹ ɜɡɚєɦɨɞɿʀ ɦɿɠ ɧɢɦɢ. ɉɢɬɚɧɧɹ ɩɥɚɧɭɜɚɧɧɹ 
ɜɢɬɪɚɬ є ɚɤɬɭɚɥɶɧɢɦ ɜ ɭɦɨɜɚɯ ɪɢɧɤɨɜɨʀ ɟɤɨɧɨɦɿɤɢ ɬɚ ɜɢɤɨɧɭє ɞɭɠɟ ɜɚɠɥɢɜɭ ɟɤɨɧɨɦɿɱɧɭ 
ɮɭɧɤɰɿɸ. Ɇɟɬɚ ɞɨɫɥɿɞɠɟɧɧɹ ɩɨɥɹɝɚє ɭ ɜɢɡɧɚɱɟɧɧɿ ɤɨɧɰɟɩɰɿʀ ɫɭɱɚɫɧɢɯ ɩɿɞɯɨɞɿɜ ɞɨ ɩɨɧɹɬɬɹ, 
ɪɨɥɿ, ɡɧɚɱɟɧɧɹ ɬɚ ɦɟɬɢ ɩɥɚɧɭɜɚɧɧɹ ɜɢɬɪɚɬ ɫɭɛ’єɤɬɿɜ ɩɿɞɩɪɢєɦɫɬɜɚ. 

ȼ ɭɦɨɜɚɯ ɧɟɫɬɚɛɿɥɶɧɨʀ ɟɤɨɧɨɦɿɤɢ ɧɚɲɨʀ ɤɪɚʀɧɢ, ɨɫɬɚɧɧɿ ɩɨɞɿʀ ɫɩɨɧɭɤɚɸɬɶ 
ɩɿɞɩɪɢєɦɫɬɜɚ ɞɨ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɩɪɨɝɧɨɡɭɜɚɧɧɹ ɬɚ ɮɿɧɚɧɫɨɜɨɝɨ ɩɥɚɧɭɜɚɧɧɹ ɜɢɬɪɚɬ 
ɩɿɞɩɪɢєɦɫɬɜɚ ɡɚɞɥɹ ɟɮɟɤɬɢɜɧɨɝɨ ɭɩɪɚɜɥɿɧɧɹ ɮɿɧɚɧɫɨɜɨɸ ɞɿɹɥɶɧɿɫɬɸ ɩɿɞɩɪɢєɦɫɬɜ ɬɚ 
ɡɚɛɟɡɩɟɱɟɧɧɹ ɫɬɿɣɤɨɫɬɿ ɜɢɪɨɛɧɢɱɨʀ ɞɿɹɥɶɧɨɫɬɿ. ȼ ɨɫɧɨɜɿ ɩɥɚɧɭɜɚɧɧɹ ɥɟɠɢɬɶ ɩɪɢɣɧɹɬɬɹ 
ɭɩɪɚɜɥɿɧɫɶɤɢɯ ɪɿɲɟɧɶ ɞɥɹ ɪɨɡɪɨɛɤɢ ɰɿɥɟɣ ɿ ɡɚɜɞɚɧɶ ɟɮɟɤɬɢɜɧɨɝɨ ɭɩɪɚɜɥɿɧɧɹ 
ɩɿɞɩɪɢєɦɫɬɜɨɦ, ɡɚɞɥɹ ɜɢɡɧɚɱɟɧɧɹ ɲɥɹɯɿɜ ɪɟɚɥɿɡɚɰɿʀ ɩɥɚɧɿɜ ɬɚ ɨɬɪɢɦɚɧɧɹ ɩɪɢɛɭɬɤɭ ɞɥɹ 
ɜɥɚɫɧɢɤɿɜ ɩɿɞɩɪɢєɦɫɬɜɚ ɡɚ ɞɨɩɨɦɨɝɨɸ ɧɚɞɚɧɧɹ ɩɨɫɥɭɝ ɜɢɳɨʀ ɹɤɨɫɬɿ ɩɨ 
ɤɨɧɤɭɪɟɧɬɨɫɩɪɨɦɨɠɧɢɦ ɰɿɧɚɦ ɧɚ ɜɟɥɢɤɿɣ ɤɿɥɶɤɨɫɬɿ ɪɢɧɤɿɜ. ȼɢɬɪɚɬɢ ɞɿɹɥɶɧɨɫɬɿ 
ɩɿɞɩɪɢєɦɫɬɜɚ ɧɟɨɛɯɿɞɧɨ ɩɥɚɧɭɜɚɬɢ ɡɚ ɦɿɫɰɹɦɢ, ɜɢɞɚɦɢ ɿ ɧɨɫɿɹɦɢ. Ɇɟɬɚ ɩɥɚɧɭɜɚɧɧɹ ɜɢɬɪɚɬ 
ɡɚ ɦɿɫɰɹɦɢ – ɰɟ ɤɨɧɬɪɨɥɶ ɡɚ ʀɯ ɮɨɪɦɭɜɚɧɧɹɦ ɬɚ ɨɪɝɚɧɿɡɚɰɿɹ ɜɿɞɩɨɜɿɞɚɥɶɧɨɫɬɿ ɡɚ ɞɨɫɹɝɧɭɬɢɣ 
ɪɿɜɟɧɶ ɜɢɬɪɚɬ ɱɟɪɟɡ ɚɧɚɥɿɡ ɮɚɤɬɢɱɧɢɯ ɿ ɩɥɚɧɨɜɢɯ ɩɨɤɚɡɧɢɤɿɜ. ȼɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ 
ɛɟɡɩɨɫɟɪɟɞɧɶɨ ɩɿɞɪɨɡɞɿɥɚɦɢ ɩɿɞɩɪɢєɦɫɬɜɚ, ɹɤɢɣ є ɤɨɧɰɟɧɬɪɨɜɚɧɢɦɢ ɦɿɫɰɹɦɢ ɜɢɬɪɚɬ ɿ 
ɰɟɧɬɪɚɦɢ ɜɿɞɩɨɜɿɞɚɥɶɧɨɫɬɿ ɡɚ ʀɯ ɪɿɜɟɧɶ.  

ɉɪɨɰɟɫ ɩɥɚɧɭɜɚɧɧɹ ɞɿɹɥɶɧɨɫɬɿ ɩɿɞɩɪɢєɦɫɬɜɚ ɫɤɥɚɞɚєɬɶɫɹ: ɜɢɪɨɛɧɢɰɬɜɨ, ɪɟɚɥɿɡɚɰɿɹ ɿ 
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ɫɨɛɿɜɚɪɬɿɫɬɶ ɩɪɨɞɭɤɰɿʀ, ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɮɿɧɚɧɫɨɜɨɝɨ ɫɬɚɧɭ ɩɿɞɩɪɢєɦɫɬɜɚ, ɿɧɜɟɫɬɢɰɿɣɧɚ 
ɞɿɹɥɶɧɿɫɬɶ ɿ ɩɪɢɜɚɛɥɢɜɿɫɬɶ ɩɿɞɩɪɢєɦɫɬɜɚ, ɮɿɧɚɧɫɨɜɿ ɪɟɡɭɥɶɬɚɬɢ ɞɿɹɥɶɧɨɫɬɿ ɩɿɞɩɪɢєɦɫɬɜɚ, 
ɡɚɛɟɡɩɟɱɟɧɿɫɬɶ ɦɚɬɟɪɿɚɥɶɧɢɦɢ, ɮɿɧɚɧɫɨɜɢɦɢ ɿ ɬɪɭɞɨɜɢɦɢ ɪɟɫɭɪɫɚɦɢ. ɉɥɚɧɭɜɚɧɧɹ ɞɚє 
ɦɨɠɥɢɜɿɫɬɶ ɜɢɡɧɚɱɢɬɢ ɜɢɬɪɚɬɢ ɧɚ ɜɢɪɨɛɧɢɰɬɜɨ, ɚ ɬɚɤɨɠ ɡ’ɹɫɭɜɚɬɢ ɮɚɤɬɨɪɢ ɹɤɿ ɦɨɠɭɬɶ 
ɜɩɥɢɜɚɬɢ ɧɚ ɡɧɢɠɟɧɧɹ ɨɛɫɹɝɭ ɜɢɬɪɚɬ ɬɚ ɫɩɪɨɝɧɨɡɭɜɚɬɢ ɮɿɧɚɧɫɨɜɢɣ ɪɟɡɭɥɶɬɚɬ ɞɿɹɥɶɧɨɫɬɿ 
ɩɿɞɩɪɢєɦɫɬɜɚ. ɉɥɚɧɢ ɩɨ ɫɨɛɿɜɚɪɬɨɫɬɿ ɩɪɨɞɭɤɰɿʀ ɪɨɡɪɨɛɥɹɸɬɶɫɹ ɜ ɤɨɪɨɬɤɨɫɬɪɨɤɨɜɨɦɭ ɿ 
ɞɨɜɝɨɫɬɪɨɤɨɜɨɦɭ ɩɟɪɿɨɞɚɯ. Ʉɨɪɨɬɤɨɫɬɪɨɤɨɜɿ ɩɥɚɧɢ ɹɜɥɹɸɬɶ ɫɨɛɨɸ ɞɟɬɚɥɶɧɿ ɪɿɱɧɿ 
ɤɨɲɬɨɪɢɫɢ. Ȼɚɡɨɸ ɞɥɹ ɫɤɥɚɞɟɧɧɹ ɩɥɚɧɿɜ (ɤɨɲɬɨɪɢɫɿɜ) ɫɨɛɿɜɚɪɬɨɫɬɿ ɩɪɨɞɭɤɰɿʀ ɫɥɭɠɢɬɶ 
ɪɨɡɪɨɛɤɚ ɫɢɫɬɟɦ ɿ ɧɨɪɦ, ɚ ɬɚɤɨɠ ɧɨɪɦɚɬɢɜɿɜ ɜɢɬɪɚɱɚɧɧɹ ɪɟɫɭɪɫɿɜ. Ɉɞɧɢɦ ɡ ɧɚɣɜɚɠɥɢɜɿɲɢɯ 
ɟɤɨɧɨɦɿɱɧɢɯ ɩɨɤɚɡɧɢɤɿɜ, ɳɨ ɯɚɪɚɤɬɟɪɢɡɭє ɜɢɪɨɛɧɢɱɭ ɞɿɹɥɶɧɿɫɬɶ ɛɭɞɶ-ɹɤɨɝɨ ɩɿɞɩɪɢєɦɫɬɜɚ 
є ɫɨɛɿɜɚɪɬɿɫɬɶ ɩɪɨɞɭɤɰɿʀ. ɐɟɣ ɩɨɤɚɡɧɢɤ є ɨɞɧɢɦ ɡ ɧɚɣɛɿɥɶɲ ɜɚɠɥɢɜɢɯ ɜ ɭɩɪɚɜɥɿɧɧɿ 
ɟɤɨɧɨɦɿɱɧɢɦɢ ɩɚɪɚɦɟɬɪɚɦɢ ɟɮɟɤɬɢɜɧɨɫɬɿ ɝɨɫɩɨɞɚɪɫɶɤɨʀ ɞɿɹɥɶɧɨɫɬɿ. ɉɪɨɰɟɫ ɜɢɡɧɚɱɟɧɧɹ 
ɫɨɛɿɜɚɪɬɨɫɬɿ ɩɪɨɞɭɤɰɿʀ ɩɪɢɣɧɹɬɨ ɧɚɡɢɜɚɬɢ ɤɚɥɶɤɭɥɸɜɚɧɧɹɦ. ɇɚ ɞɭɦɤɭ Ɏɿɥɿɧɤɨɜɚ Ɉ.Ɇ., 
ɩɨɧɹɬɬɹ «ɫɨɛɿɜɚɪɬɿɫɬɶ»: − ɜɿɞɨɛɪɚɠɚє, ɫɤɿɥɶɤɢ ɿ ɹɤɢɯ ɪɟɫɭɪɫɿɜ ɛɭɥɨ ɜɢɤɨɪɢɫɬɚɧɨ; − 
ɩɪɟɞɫɬɚɜɥɹє ɫɨɛɨɸ ɜɟɥɢɱɢɧɭ ɜɢɤɨɪɢɫɬɚɧɢɯ ɪɟɫɭɪɫɿɜ ɭ ɝɪɨɲɨɜɨɦɭ ɜɢɪɚɡɿ; − ɩɨɜ'ɹɡɭє 
ɜɢɤɨɪɢɫɬɚɧɿ ɪɟɫɭɪɫɢ ɡ ɤɨɧɤɪɟɬɧɢɦ ɨɛ'єɤɬɨɦ ɜɢɬɪɚɬ. Ɉɫɧɨɜɧɢɦɢ ɡɚɜɞɚɧɧɹɦɢ ɩɥɚɧɭɜɚɧɧɹ 
ɜɢɬɪɚɬ ɬɚ ɫɨɛɿɜɚɪɬɨɫɬɿ ɩɪɨɞɭɤɰɿʀ (ɪɨɛɿɬ ɿ ɩɨɫɥɭɝ) є: ɜɢɡɧɚɱɟɧɧɹ ɨɩɬɢɦɚɥɶɧɢɯ ɪɨɡɦɿɪɿɜ 
ɮɿɧɚɧɫɭɜɚɧɧɹ ɜɢɪɨɛɧɢɰɬɜɚ ɩɪɨɞɭɤɰɿʀ, ɜ ɪɟɡɭɥɶɬɚɬɿ ɱɨɝɨ ɡɚɛɟɡɩɟɱɭєɬɶɫɹ ɜɢɜɿɥɶɧɟɧɧɹ 
ɮɿɧɚɧɫɨɜɢɯ ɪɟɫɭɪɫɿɜ, ɹɤɿ ɦɨɠɭɬɶ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢɫɶ ɿɡ ɦɟɬɨɸ ɧɟɨɛɯɿɞɧɢɯ 
ɤɚɩɿɬɚɥɨɜɤɥɚɞɟɧɶ; ɩɪɨɝɧɨɡɭɜɚɧɧɹ ɧɟɨɛɯɿɞɧɨɫɬɿ ɜ ɨɛɨɪɨɬɧɢɯ ɡɚɫɨɛɚɯ (ɡɚɩɚɫɚɯ, 
ɧɟɡɚɜɟɪɲɟɧɨɝɨ ɜɢɪɨɛɧɢɰɬɜɚ, ɝɨɬɨɜɿɣ ɩɪɨɞɭɤɰɿʀ); ɩɪɨɝɧɨɡɭɜɚɧɧɹ ɬɚ ɩɥɚɧɭɜɚɧɧɹ ɩɪɢɛɭɬɤɭ 
ɜɿɞ ɪɟɚɥɿɡɚɰɿʀ; ɨɰɿɧɸɜɚɧɧɹ ɯɚɪɚɤɬɟɪɭ ɜɢɪɨɛɥɟɧɨʀ ɩɪɨɞɭɤɰɿʀ ɩɨ ɫɩɨɠɢɜɚɧɧɸ ɭ ɫɤɥɚɞɿ 
ɫɨɛɿɜɚɪɬɨɫɬɿ ɨɤɪɟɦɢɯ ɜɢɞɿɜ ɜɢɬɪɚɬ (ɦɚɬɟɪɿɚɥɨɦɿɫɬɤɨɫɬɿ, ɬɪɭɞɨɦɿɫɬɤɨɫɬɿ, ɮɨɧɞɨɦɿɫɬɤɨɫɬɿ); 
ɡɚɛɟɡɩɟɱɟɧɧɿ ɜɢɩɭɫɤɭ ɞɨɞɚɬɤɨɜɨʀ ɤɿɥɶɤɨɫɬɿ ɩɪɨɞɭɤɰɿʀ ɡɚ ɪɚɯɭɧɨɤ ɡɧɢɠɟɧɧɹ ɫɨɛɿɜɚɪɬɨɫɬɿ 
ɨɞɢɧɢɰɿ ɩɪɨɞɭɤɰɿʀ; ɩɪɢ ɡɚɩɥɚɧɨɜɚɧɨɦɭ ɪɿɜɧɸ ɪɟɧɬɚɛɟɥɶɧɨɫɬɿ ɜɢɪɨɛɧɢɰɬɜɚ ɬɚ ɫɤɨɪɨɱɟɧɧɿ 
ɫɨɛɿɜɚɪɬɨɫɬɿ ɩɪɨɞɭɤɰɿʀ, ɳɨ ɞɚє ɦɨɠɥɢɜɿɫɬɶ, ɨɬɪɢɦɭɜɚɬɢ ɡɧɢɠɟɧɧɹ ɰɿɧ ɧɚ ɩɪɨɞɭɤɰɿɸ. ɐɟ ɜ 
ɫɜɨɸ ɱɟɪɝɭ ɛɭɞɟ ɫɩɪɢɹɬɢ ɩɿɞɜɢɳɟɧɧɸ ɤɨɧɤɭɪɟɧɬɨɫɩɪɨɦɨɠɧɨɫɬɿ ɩɿɞɩɪɢєɦɫɬɜɚ ɧɚ ɪɢɧɤɭ 
ɡɛɭɬɭ; ɡɚɛɟɡɩɟɱɟɧɧɿ ɩɪɢɪɨɫɬɭ ɩɪɢɛɭɬɤɭ ɬɚ ɪɟɧɬɚɛɟɥɶɧɨɫɬɿ ɡɚ ɪɚɯɭɧɨɤ ɡɧɢɠɟɧɧɹ 
ɫɨɛɿɜɚɪɬɨɫɬɿ ɩɪɨɞɭɤɰɿʀ ɩɪɢ ɜɫɬɚɧɨɜɥɟɧɢɯ ɰɿɧɚɯ ɧɚ ɩɪɨɞɭɤɰɿɸ; ɩɪɢɫɤɨɪɟɧɧɿ ɨɛɨɪɨɬɧɨɫɬɿ 
ɡɚɫɨɛɿɜ ɜ ɪɟɡɭɥɶɬɚɬɿ ɫɤɨɪɨɱɟɧɧɹ ɜɢɬɪɚɬ ɧɚ ɜɢɪɨɛɧɢɰɬɜɨ ɬɚ ɪɟɚɥɿɡɚɰɿɸ ɩɪɨɞɭɤɰɿʀ.

Ⱦɥɹ ɚɧɚɥɿɡɭ ɫɨɛɿɜɚɪɬɨɫɬɿ ɩɪɨɞɭɤɰɿʀ ɿ ɜɢɹɜɥɟɧɧɹ ɪɟɡɟɪɜɿɜ ʀʀ ɡɧɢɠɟɧɧɹ ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ 
ɪɟɫɭɪɫɧɢɣ ɚɫɩɟɤɬ ɜɢɬɪɚɬ. Ⱦɨ ɨɞɧɨɪɿɞɧɢɯ ɜɢɞɿɜ ɜɢɬɪɚɬ (ɜɢɬɪɚɬ ɡɚ ɟɤɨɧɨɦɿɱɧɢɦɢ 
ɟɥɟɦɟɧɬɚɦɢ) ɧɚɥɟɠɚɬɶ ɦɚɬɟɪɿɚɥɶɧɿ ɜɢɬɪɚɬɢ, ɡɚɪɨɛɿɬɧɚ ɩɥɚɬɚ, ɚɦɨɪɬɢɡɚɰɿɣɧɿ ɜɿɞɪɚɯɭɜɚɧɧɹ 
ɧɚ ɜɿɞɲɤɨɞɭɜɚɧɧɹ ɡɧɨɫɭ ɨɫɧɨɜɧɢɯ ɡɚɫɨɛɿɜ, ɚɦɨɪɬɢɡɚɰɿɣɧɿ ɜɿɞɪɚɯɭɜɚɧɧɹ ɧɚ ɜɿɞɲɤɨɞɭɜɚɧɧɹ 
ɡɧɨɫɭ ɧɟɦɚɬɟɪɿɚɥɶɧɢɯ ɚɤɬɢɜɿɜ, ɜɿɞɪɚɯɭɜɚɧɧɹ ɧɚ ɫɨɰɿɚɥɶɧɿ ɩɨɬɪɟɛɢ, ɿɧɲɿ ɜɢɬɪɚɬɢ. ɉɪɢ 
ɩɥɚɧɭɜɚɧɧɿ ɣɞɟɬɶɫɹ ɩɪɨ ɜɢɬɪɚɬɢ ɜ ɦɚɣɛɭɬɧɶɨɦɭ ɩɟɪɿɨɞɿ, ʀɯ ɜɟɥɢɱɢɧɚ є ɩɟɜɧɨɸ ɦɿɪɨɸ 
ɣɦɨɜɿɪɧɨɸ, ɞɥɹ ɨɱɿɤɭɜɚɧɢɯ ɜɢɬɪɚɬ, ɯɨɱɚ ɣ ɨɛɱɢɫɥɟɧɚ ɧɚ ɨɛґɪɭɧɬɨɜɚɧɿɣ ɧɨɪɦɚɬɢɜɧɿɣ ɛɚɡɿ. 
Ɋɹɞ ɱɢɧɧɢɤɿɜ ɨɛɭɦɨɜɥɸє ɜɿɞɯɢɥɟɧɧɹ ɮɚɤɬɢɱɧɨɝɨ ɪɿɜɧɹ ɜɢɬɪɚɬ ɜɿɞ ɡɚɩɥɚɧɨɜɚɧɨɝɨ. 
ɇɚɩɪɢɤɥɚɞ ɡɦɿɧɢ ɜ ɨɛɫɹɡɿ ɜɢɪɨɛɧɢɰɬɜɚ, ɰɿɧɚɯ ɧɚ ɪɟɫɭɪɫɚɯ, ɿɧɲɿ ɧɟɩɟɪɟɞɛɚɱɟɧɿ ɜ ɩɥɚɧɿ 
ɱɢɧɧɢɤɢ ɜɩɥɢɜɭ ɧɚ ɜɢɪɨɛɧɢɱɢɣ ɩɪɨɰɟɫ. Ɍɚɤɿ ɜɿɞɯɢɥɟɧɧɹ ɞɨɤɥɚɞɧɨ ɚɧɚɥɿɡɭɸɬɶɫɹ ɿ є 
ɩɿɞɫɬɚɜɨɸ ɞɥɹ ɩɪɢɣɧɹɬɬɹ ɜɿɞɩɨɜɿɞɧɢɯ ɭɩɪɚɜɥɿɧɫɶɤɢɯ ɪɿɲɟɧɶ

ȼɢɫɧɨɜɤɢ
Ɇɟɬɨɸ ɪɨɡɪɨɛɤɢ ɩɥɚɧɭ ɜɢɬɪɚɬ ɩɿɞɩɪɢєɦɫɬɜɚ є ɜɢɡɧɚɱɟɧɧɹ ɩɥɚɧɨɜɢɯ ɟɤɨɧɨɦɿɱɧɨ 

ɨɛґɪɭɧɬɨɜɚɧɢɯ ɜɢɬɪɚɬ ɫɬɨɫɨɜɧɨ: ɬɨɜɚɪɧɨɝɨ ɿ ɪɟɚɥɿɡɨɜɚɧɨɝɨ ɨɛɫɹɝɭ ɝɨɫɩɨɞɚɪɫɶɤɨʀ 
ɞɿɹɥɶɧɨɫɬɿ ɡ ɜɢɝɨɬɨɜɥɟɧɨʀ ɩɪɨɞɭɤɰɿʀ (ɧɚɞɚɧɧɹ ɩɨɫɥɭɝ, ɜɢɤɨɧɚɧɧɹ ɪɨɛɿɬ, ɩɪɢɞɛɚɧɧɹ 
ɬɨɜɚɪɿɜ); ɡɞɿɣɫɧɟɧɧɹ ɭɩɪɚɜɥɿɧɧɹ ɩɿɞɩɪɢєɦɫɬɜɨɦ; ɜɢɤɨɧɚɧɧɹ ɝɨɫɩɨɞɚɪɫɶɤɢɯ ɨɩɟɪɚɰɿɣ ɡɿ 
ɡɛɭɬɭ ɩɪɨɞɭɤɰɿʀ; ɜɢɩɥɚɬɢ ɩɨɞɚɬɤɨɜɢɯ ɩɥɚɬɟɠɿɜ; ɡɞɿɣɫɧɟɧɧɹ ɤɚɩɿɬɚɥɶɧɢɯ ɿɧɜɟɫɬɢɰɿɣ; 
ɜɢɤɨɧɚɧɧɹ ɝɨɫɩɨɞɚɪɫɶɤɢɯ ɨɩɟɪɚɰɿɣ ɭ ɫɮɟɪɿ ɮɿɧɚɧɫɨɜɢɯ ɨɩɟɪɚɰɿɣ.
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ȺȾɆȱɇȱɋɌɊȺɌɂȼɇɈ-ɉɊȺȼɈȼȱ ɁȺɋȺȾɂ ɊɈɁȼɂɌɄɍ ɅȱȾȿɊɋɖɄɈȽɈ
ɉɈɌȿɇɐȱȺɅɍ ɇȺ ɉɍȻɅȱɑɇȱɃ ɋɅɍɀȻȱ ȼ ɍɄɊȺȲɇȱ

ȼɿɬɱɟɧɤɨ ȼ. ȼ., ɏɪɢɫɬɟɧɤɨ Ʌ. Ɇ., ɤ. ɟ. ɧ., ɞɨɰɟɧɬ
ɋɯɿɞɧɨɭɤɪɚʀɧɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɿɦ. ȼ. Ⱦɚɥɹ

ɇɚ ɫɶɨɝɨɞɧɿ ɫɜɿɬ ɩɨɫɬɚɜ ɩɟɪɟɞ ɩɪɨɛɥɟɦɨɸ ɜɿɞɩɨɜɿɞɚɥɶɧɨɝɨ ɥɿɞɟɪɫɬɜɚ ɧɚ ɩɭɛɥɿɱɧɿɣ
ɫɥɭɠɛɿ. Ɂɧɚɤɨɜɢɦ є ɬɟ, ɳɨ ɨɞɧɢɦ ɿɡ ɜɢɡɧɚɱɚɥɶɧɢɯ ɝɚɫɟɥ ɰɶɨɝɨɪɿɱɧɨɝɨ ȼɫɟɫɜɿɬɧɶɨɝɨ 
ɟɤɨɧɨɦɿɱɧɨɝɨ ɮɨɪɭɦɭ ɜ Ⱦɚɜɨɫɿ (ɒɜɟɣɰɚɪɫɶɤɚ Ʉɨɧɮɟɞɟɪɚɰɿɹ) ɫɬɚɥɨ ɝɚɫɥɨ ɩɪɨ ɜɿɞɤɪɢɬɟ ɿ 
ɜɿɞɩɨɜɿɞɚɥɶɧɟ ɥɿɞɟɪɫɬɜɨ. ɋɚɦɟ ɰɟ ɝɚɫɥɨ, ɹɤ ɧɚ ɧɚɲɭ ɞɭɦɤɭ, є ɜɚɠɥɢɜɢɦ ɧɟ ɥɢɲɟ ɩɨ 
ɜɿɞɧɨɲɟɧɧɸ ɞɨ ɩɨɥɿɬɢɤɿɜ, ɚ ɣ ɞɨ ɤɨɪɩɭɫɭ ɩɭɛɥɿɱɧɨʀ ɫɥɭɠɛɢ ɧɚ ɪɿɡɧɢɯ ʀʀ ɪɿɜɧɹɯ ɬɚ ɞɨ 
ɛɿɥɶɲɨɫɬɿ ɝɪɨɦɚɞɹɧ, ɹɤɿ ɭɩɨɜɧɨɜɚɠɟɧɿ ɧɚ ɜɢɤɨɧɚɧɧɹ ɮɭɧɤɰɿɣ ɞɟɪɠɚɜɢ ɣ ɦɿɫɰɟɜɨɝɨ 
ɫɚɦɨɜɪɹɞɭɜɚɧɧɹ.

ɉɨɥɿɬɢɤɨ-ɩɪɚɜɨɜɿ ɬɚ ɞɟɪɠɚɜɧɨ-ɭɩɪɚɜɥɿɧɫɶɤɿ ɪɟɚɥɿʀ ɫɶɨɝɨɞɟɧɧɹ ɫɬɚɜɥɹɬɶ ɩɟɪɟɞ ɍɤɪɚʀɧɨɸ 
ɫɤɥɚɞɧɿ ɜɢɤɥɢɤɢ, ɤɨɧɫɬɪɭɤɬɢɜɧɟ ɪɨɡɜ’ɹɡɚɧɧɹ ɹɤɢɯ ɜɢɦɚɝɚє ɧɚɫɚɦɩɟɪɟɞ ɪɟɚɥɿɡɚɰɿɸ 
ɫɢɫɬɟɦɧɢɯ ɪɟɮɨɪɦ ɭ ɫɮɟɪɿ ɞɟɪɠɚɜɧɨɝɨ ɭɩɪɚɜɥɿɧɧɹ ɬɚ ɦɿɫɰɟɜɨɝɨ ɫɚɦɨɜɪɹɞɭɜɚɧɧɹ, ɚ ɬɚɤɨɠ 
ɹɤɿɫɧɨʀ ɬɪɚɧɫɮɨɪɦɚɰɿʀ ɩɭɛɥɿɱɧɨʀ ɫɥɭɠɛɢ. ȼɚɠɥɢɜɿ ɤɪɨɤɢ ɳɨɞɨ ɩɪɨɜɟɞɟɧɧɹ ɬɚɤɢɯ ɪɟɮɨɪɦ ɜ 
ɍɤɪɚʀɧɿ ɡɞɿɣɫɧɸɸɬɶɫɹ, ɩɨɱɢɧɚɸɱɢ ɿɡ 2015 ɪɨɤɭ. Ɍɚɤ, 31 ɫɟɪɩɧɹ 2015 ɪ. ȼɟɪɯɨɜɧɚ Ɋɚɞɚ 
ɍɤɪɚʀɧɢ ɩɪɨɝɨɥɨɫɭɜɚɥɚ ɭ ɩɟɪɲɨɦɭ ɱɢɬɚɧɧɿ Ɂɚɤɨɧ ɍɤɪɚʀɧɢ «ɉɪɨ ɜɧɟɫɟɧɧɹ ɡɦɿɧ ɞɨ 
Ʉɨɧɫɬɢɬɭɰɿʀ ɍɤɪɚʀɧɢ (ɳɨɞɨ ɞɟɰɟɧɬɪɚɰɿʀ ɜɥɚɞɢ)» (ɪɟєɫɬɪ. № 2217ɚ), Ʉɚɛɿɧɟɬ Ɇɿɧɿɫɬɪɿɜ 
ɍɤɪɚʀɧɢ ɫɜɨʀɦ ɪɨɡɩɨɪɹɞɠɟɧɧɹɦ ɜɿɞ 18 ɛɟɪɟɡɧɹ 2015 ɪɨɤɭ № 227-ɪ ɫɯɜɚɥɢɜ «ɋɬɪɚɬɟɝɿɸ 
ɪɟɮɨɪɦɭɜɚɧɧɹ ɞɟɪɠɚɜɧɨʀ ɫɥɭɠɛɢ ɬɚ ɫɥɭɠɛɢ ɜ ɨɪɝɚɧɚɯ ɦɿɫɰɟɜɨɝɨ ɫɚɦɨɜɪɹɞɭɜɚɧɧɹ ɜ ɍɤɪɚʀɧɿ 
ɧɚ ɩɟɪɿɨɞ ɞɨ 2017 ɪɨɤɭ» Д1Ж, ɧɚ ɪɟɚɥɿɡɚɰɿɸ ɹɤɨʀ ȼɟɪɯɨɜɧɚ Ɋɚɞɚ ɍɤɪɚʀɧɢ ɩɪɢɣɧɹɥɚ 10 ɝɪɭɞɧɹ 
2015 ɪ. ɧɨɜɢɣ Ɂɚɤɨɧ ɍɤɪɚʀɧɢ «ɉɪɨ ɞɟɪɠɚɜɧɭ ɫɥɭɠɛɭ» Д2Ж ɬɨɳɨ.

ɉɢɬɚɧɧɹ ɬɟɨɪɿʀ ɬɚ ɩɪɚɤɬɢɤɢ ɞɿɚɝɧɨɫɬɢɤɢ ɣ ɪɨɡɜɢɬɤɭ ɥɿɞɟɪɫɶɤɨɝɨ ɩɨɬɟɧɰɿɚɥɭ ɧɚ ɩɭɛɥɿɱɧɿɣ 
ɫɥɭɠɛɿ ɡ ɤɨɠɧɢɦ ɪɨɤɨɦ ɩɪɢɜɟɪɬɚɸɬɶ ɭɫɟ ɛɿɥɶɲɟ ɭɜɚɝɢ ɮɚɯɿɜɰɿɜ ɡ ɪɿɡɧɢɯ ɝɚɥɭɡɟɣ, ɹɤ ɬɨ 
ɚɞɦɿɧɿɫɬɪɚɬɢɜɧɨɝɨ ɩɪɚɜɚ, ɞɟɪɠɚɜɧɨɝɨ ɭɩɪɚɜɥɿɧɧɹ, ɩɫɢɯɨɥɨɝɿʀ, ɫɨɰɿɨɥɨɝɿʀ, ɩɪɚɜɚ ɬɚ ɿɧ. ɉɪɨɬɟ 
ɫɥɿɞ ɡɚɭɜɚɠɢɬɢ, ɳɨ ɛɿɥɶɲɿɫɬɶ ɧɚɭɤɨɜɢɯ ɬɚ ɩɪɚɤɬɢɱɧɨ-ɩɪɢɤɥɚɞɧɢɯ ɞɨɪɨɛɨɤ ɛɭɥɢ 
ɨɩɭɛɥɿɤɨɜɚɧɿ ɞɨ ɫɟɪɟɞɢɧɢ 2016 ɪ., ɤɨɥɢ ɧɨɜɢɣ Ɂɚɤɨɧ ɍɤɪɚʀɧɢ «ɉɪɨ ɞɟɪɠɚɜɧɭ ɫɥɭɠɛɭ» 
ɜɫɬɭɩɢɜ ɭ ɞɿɸ. ɋɟɪɟɞ ɡɧɚɱɧɨʀ ɤɿɥɶɤɨɫɬɿ ɡɚɹɜɥɟɧɢɯ ɩɪɨɛɥɟɦ ɭ ɰɿɣ ɫɮɟɪɿ ɡɜɟɪɬɚє ɧɚ ɫɟɛɟ ɭɜɚɝɭ 
ɫɥɚɛɤɚ ɨɩɪɚɰɶɨɜɚɧɿɫɬɶ ɩɪɚɜɨɡɚɫɬɨɫɨɜɧɨʀ ɬɚ ɞɟɪɠɚɜɧɨ-ɭɩɪɚɜɥɿɧɫɶɤɨʀ ɩɪɚɤɬɢɤɢ ɜɢɹɜɥɟɧɧɹ ɬɚ 
ɪɨɡɜɢɬɤɭ ɥɿɞɟɪɫɬɜɚ ɧɚ ɩɭɛɥɿɱɧɿɣ ɫɥɭɠɛɿ, ɳɨ ɨɫɨɛɥɢɜɨ ɚɤɬɭɚɥɿɡɭɜɚɥɨɫɹ ɩɿɞ ɱɚɫ ɩɪɨɜɟɞɟɧɧɹ 
ɤɨɧɤɭɪɫɿɜ ɧɚ ɜɚɤɚɧɬɧɿ ɩɨɫɚɞɢ ɞɟɪɠɚɜɧɢɯ ɫɥɭɠɛɨɜɰɿɜ ɤɚɬɟɝɨɪɿʀ «Ⱥ».

ɍ ɪɨɡɜɢɬɨɤ ɜɢɹɜɥɟɧɨɝɨ ɩɪɨɛɥɟɦɧɨɝɨ ɩɢɬɚɧɧɹ ɫɥɿɞ ɡɚɭɜɚɠɢɬɢ, ɳɨ ɩɿɞ ɥɿɞɟɪɫɶɤɢɦ 
ɩɨɬɟɧɰɿɚɥɨɦ ɧɚ ɩɭɛɥɿɱɧɿɣ ɫɥɭɠɛɿ ɫɥɿɞ ɪɨɡɭɦɿɬɢ ɡɞɚɬɧɿɫɬɶ ɿɧɞɢɜɿɞɚ ɞɨ ɭɫɩɿɲɧɨɝɨ ɜɢɤɨɧɚɧɧɹ 
ɧɢɦ ɩɟɜɧɢɯ ɩɨɜɧɨɜɚɠɟɧɶ ɡ ɩɪɢɜɨɞɭ ɩɪɢɣɧɹɬɬɹ ɭɩɪɚɜɥɿɧɫɶɤɢɯ ɪɿɲɟɧɶ ɬɚ ɡɞɿɣɫɧɟɧɧɹ 
ɨɪɝɚɧɿɡɚɰɿʀ ʀɯɧɶɨɝɨ ɜɢɤɨɧɚɧɧɹ ɡ ɩɨɡɢɰɿʀ ɜɢɡɧɚɧɨɝɨ (ɧɢɦ ɫɚɦɢɦ ɬɚ ɤɨɥɟɤɬɢɜɨɦ) ɥɿɞɟɪɚ, ɳɨ 
ґɪɭɧɬɭєɬɶɫɹ ɧɚ ɫɢɫɬɟɦɿ ɦɨɪɚɥɶɧɨ-ɜɨɥɶɨɜɢɯ, ɦɨɬɢɜɚɰɿɣɧɢɯ, ɿɧɬɟɥɟɤɬɭɚɥɶɧɢɯ, ɩɪɚɤɬɢɱɧɨ-

ɩɪɢɤɥɚɞɧɢɯ, ɿɧɞɢɜɿɞɭɚɥɶɧɨ-ɩɫɢɯɨɥɨɝɿɱɧɢɯ ɬɚ ɿɧɲɢɯ ɹɤɨɫɬɟɣ ɿ ɧɚɛɭɬɢɯ ɤɨɦɩɟɬɟɧɰɿɣ 
ɤɟɪɿɜɧɢɤɚ-ɥɿɞɟɪɚ.

ɍ ɫɜɨɸ ɱɟɪɝɭ, ɪɨɡɜɢɬɨɤ ɥɿɞɟɪɫɶɤɨɝɨ ɩɨɬɟɧɰɿɚɥɭ ɧɚ ɩɭɛɥɿɱɧɿɣ ɫɥɭɠɛɿ ɹɜɥɹє ɫɨɛɨɸ 
ɰɿɥɟɫɩɪɹɦɨɜɚɧɢɣ ɩɪɨɰɟɫ ɡɚɫɬɨɫɭɜɚɧɧɹ ɫɭɛ’єɤɬɚɦɢ ɫɢɫɬɟɦɢ ɭɩɪɚɜɥɿɧɧɹ ɩɭɛɥɿɱɧɨɸ ɫɥɭɠɛɨɸ 
(Ʉɚɛɿɧɟɬɨɦ Ɇɿɧɿɫɬɪɿɜ ɍɤɪɚʀɧɢ, ɇɚɰɿɨɧɚɥɶɧɨɸ ɞɟɪɠɚɜɧɨɸ ɫɥɭɠɛɨɸ, Ʉɨɦɿɫɿєɸ ɡ ɩɢɬɚɧɶ 
ɜɢɳɨɝɨ ɤɨɪɩɭɫɭ ɞɟɪɠɚɜɧɨʀ ɫɥɭɠɛɢ ɿ ɿɧɲɢɦɢ ɤɨɧɤɭɪɫɧɢɦɢ ɤɨɦɿɫɿɹɦɢ, ɤɟɪɿɜɧɢɤɚɦɢ 
ɩɭɛɥɿɱɧɨʀ ɫɥɭɠɛɢ ɿ ɫɥɭɠɛɚɦɢ ɭɩɪɚɜɥɿɧɧɹ ɩɟɪɫɨɧɚɥɨɦ) ɦɟɬɨɞɿɜ ɿ ɩɪɨɝɪɚɦ, ɧɚɜɱɚɥɶɧɢɯ 
ɦɨɞɭɥɿɜ ɿ ɤɭɪɫɿɜ, ɫɩɪɹɦɨɜɚɧɢɯ ɧɚ ɫɢɫɬɟɦɧɢɣ ɪɨɡɜɢɬɨɤ ɥɿɞɟɪɫɶɤɢɯ ɡɞɿɛɧɨɫɬɟɣ ɞɟɪɠɚɜɧɢɯ 
ɫɥɭɠɛɨɜɰɿɜ ɿ ɫɥɭɠɛɨɜɰɿɜ ɈɆɋ, ɧɚɫɚɦɩɟɪɟɞ ɤɚɬɟɝɨɪɿɣ «Ⱥ» ɿ «Ȼ».

ɉɪɢ ɩɨɫɬɚɧɨɜɰɿ ɬɚ ɜɢɪɿɲɟɧɧɿ ɩɢɬɚɧɧɹ ɪɨɡɜɢɬɤɭ ɚɞɦɿɧɿɫɬɪɚɬɢɜɧɨ-ɩɪɚɜɨɜɢɯ ɡɚɫɚɞ 
ɪɨɡɜɢɬɤɭ ɥɿɞɟɪɫɶɤɨɝɨ ɩɨɬɟɧɰɿɚɥɭ ɧɚ ɩɭɛɥɿɱɧɿɣ ɫɥɭɠɛɿ ɜɿɞɩɪɚɜɧɨɸ ɬɨɱɤɨɸ ɫɥɭɝɭє ɿɞɟɹ 
ɫɚɦɨɪɨɡɜɢɬɤɭ ɿ ɫɚɦɨɪɟɚɥɿɡɚɰɿʀ ɨɫɨɛɢɫɬɨɫɬɿ, ɹɤɚ є ɧɚɞɡɜɢɱɚɣɧɨ ɡɧɚɱɢɦɨɸ ɞɥɹ ɛɿɥɶɲɨɫɬɿ 
ɫɭɱɚɫɧɢɯ ɤɨɧɰɟɩɰɿɣ ɪɨɡɜɢɬɤɭ ɥɸɞɢɧɢ. Ⱥɤɬɭɚɥɶɧɿ ɩɨɬɪɟɛɢ ɭ ɫɚɦɨɪɨɡɜɢɬɤɭ, ɩɪɚɝɧɟɧɧɹ ɞɨ 
ɫɚɦɨɜɞɨɫɤɨɧɚɥɟɧɧɹ ɿ ɫɚɦɨɪɟɚɥɿɡɚɰɿʀ ɩɪɟɞɫɬɚɜɥɹɸɬɶ ɡɧɚɱɧɭ ɫɚɦɨɫɬɿɣɧɭ ɰɿɧɧɿɫɬɶ, ɜɨɧɢ є 
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ɩɨɤɚɡɧɢɤɚɦɢ ɨɫɨɛɢɫɬɿɫɧɨʀ ɡɪɿɥɨɫɬɿ ɿ, ɜɨɞɧɨɱɚɫ, ɭɦɨɜɨɸ ʀʀ ɞɨɫɹɝɧɟɧɧɹ.
ȼɚɠɥɢɜɢɦ ɿɧɫɬɪɭɦɟɧɬɚɪɿєɦ ɪɨɡɜɢɬɤɭ ɥɿɞɟɪɫɶɤɨɝɨ ɩɨɬɟɧɰɿɚɥɭ ɧɚ ɩɭɛɥɿɱɧɿɣ ɫɥɭɠɛɿ є 

ɪɿɡɧɨɦɚɧɿɬɧɿ ɩɪɨɝɪɚɦɢ ɞɿɚɝɧɨɫɬɢɤɢ, ɜɢɹɜɥɟɧɧɹ ɬɚ ɪɨɡɜɢɬɤɭ ɩɪɨɮɟɫɿɣɧɨ ɜɚɠɥɢɜɢɯ 
ɭɩɪɚɜɥɿɧɫɶɤɢɯ ɬɚ ɥɿɞɟɪɫɶɤɢɯ ɹɤɨɫɬɟɣ ɩɭɛɥɿɱɧɢɯ ɫɥɭɠɛɨɜɰɿɜ ɭ ɬɪɚɧɫɮɨɪɦɚɰɿɣɧɢɣ ɩɟɪɿɨɞ ɜ 
ɍɤɪɚʀɧɿ.

ɉɿɞ ɱɚɫ ɩɪɨɯɨɞɠɟɧɧɹ ɜɿɞɩɨɜɿɞɧɨɝɨ ɤɭɪɫɭ ɩɿɞɝɨɬɨɜɤɢ ɪɨɡɤɪɢɜɚɸɬɶɫɹ ɬɚɤɿ ɤɥɸɱɨɜɿ 
ɩɨɧɹɬɬɹ ɹɤ ɤɟɪɿɜɧɢɰɬɜɨ ɬɚ ɭɩɪɚɜɥɿɧɧɹ, ɩɪɨɚɤɬɢɜɧɢɣ ɦɟɧɟɞɠɦɟɧɬ ɬɚ ɨɫɨɛɢɫɬɿɫɧɢɣ 
ɥɿɞɟɪɫɶɤɢɣ ɩɨɬɟɧɰɿɚɥ, ɫɬɢɥɿ ɤɟɪɿɜɧɢɰɬɜɚ, ɤɨɦɚɧɞɚ ɬɚ ɨɫɧɨɜɢ ʀʀ ɩɨɛɭɞɨɜɢ, ɤɨɥɟɤɬɢɜ ɬɚ ɡɚɫɨɛɢ 
ɤɨɥɟɤɬɢɜɧɨɝɨ ɭɩɪɚɜɥɿɧɧɹ, ɥɿɞɟɪɫɬɜɨ.

ɉɪɨɝɪɚɦɚ ɫɤɥɚɞɚєɬɶɫɹ ɿɡ ɬɪɶɨɯ ɡɦɿɫɬɨɜɧɢɯ ɦɨɞɭɥɿɜ Д3Ж. Ɉɫɧɨɜɧɢɦɢ ɿ ɧɚɣɛɿɥɶɲ 
ɟɮɟɤɬɢɜɧɢɦɢ ɦɟɬɨɞɚɦɢ, ɮɨɪɦɚɦɢ ɿ ɩɪɨɝɪɚɦɚɦɢ ɪɨɡɜɢɬɤɭ ɥɿɞɟɪɫɶɤɢɯ ɤɨɦɩɟɬɟɧɰɿɣ ɧɚ 
ɩɭɛɥɿɱɧɿɣ ɩɭɛɥɿɱɧɢɯ ɫɥɭɠɛɿ ɜ ɍɤɪɚʀɧɿ є: ɧɚɜɱɚɧɧɹ ɱɟɪɟɡ ɞɿɸ (ɞɿɹɥɶɧɿɫɧɟ ɧɚɜɱɚɧɧɹ); 
ɧɚɫɬɚɜɧɢɰɬɜɨ (ɦɟɧɬɨɪɫɬɜɨ); ɤɨɭɱɢɧɝ; ⸰АЇ⸱-ɚɧɚɥɿɡ (ɟɮɟɤɬɢɜɧɢɣ ɧɟ ɥɢɲɟ ɞɥɹ ɞɿɚɝɧɨɫɬɢɤɢ, ɚ 
ɣ ɳɨɞɨ ɪɨɡɜɢɬɤɭ ɥɿɞɟɪɫɶɤɨɝɨ ɩɨɬɟɧɰɿɚɥɭ ɧɚ ɩɭɛɥɿɱɧɿɣ ɫɥɭɠɛɿ); ɩɪɨɝɪɚɦɢ ɩɫɢɯɨɥɨɝɿɱɧɨʀ 
ɞɿɚɝɧɨɫɬɢɤɢ, ɜɢɹɜɥɟɧɧɹ ɬɚ ɪɨɡɜɢɬɤɭ ɩɪɨɮɟɫɿɣɧɨ ɜɚɠɥɢɜɢɯ ɭɩɪɚɜɥɿɧɫɶɤɢɯ ɬɚ ɥɿɞɟɪɫɶɤɢɯ 
ɹɤɨɫɬɟɣ ɩɭɛɥɿɱɧɢɯ ɫɥɭɠɛɨɜɰɿɜ; ɫɚɦɨɪɨɡɜɢɬɨɤ.

Ʉɨɠɟɧ ɿɡ ɡɚɡɧɚɱɟɧɢɯ, ɚɥɟ ɞɚɥɟɤɨ ɧɟ ɜɢɱɟɪɩɧɢɯ, ɤɨɦɩɨɧɟɧɬɿɜ ɿɧɫɬɪɭɦɟɧɬɚɪɿɸ ɪɨɡɜɢɬɤɭ 
ɥɿɞɟɪɫɬɜɚ ɧɚ ɩɭɛɥɿɱɧɿɣ ɫɥɭɠɛɿ ɦɚє ɫɜɨʀ ɩɟɪɟɜɚɝɢ ɿ ɧɟɞɨɥɿɤɢ. ɇɚɣɤɪɚɳɟ ɫɩɪɢɹє ɞɨɫɹɝɧɟɧɧɸ 
ɰɿɥɿ ɳɨɞɨ ɪɨɡɜɢɬɤɭ ɥɿɞɟɪɫɶɤɨɝɨ ɩɨɬɟɧɰɿɚɥɭ ɞɟɪɠɚɜɧɢɯ ɫɥɭɠɛɨɜɰɿɜ ɿ ɫɥɭɠɛɨɜɰɿɜ ɦɿɫɰɟɜɨɝɨ 
ɫɚɦɨɜɪɹɞɭɜɚɧɧɹ, ɹɤ ɧɚ ɧɚɲ ɩɨɝɥɹɞ, ɤɨɦɛɿɧɭɜɚɧɧɹ ɪɿɡɧɢɯ ɟɥɟɦɟɧɬɿɜ ɨɡɧɚɱɟɧɨɝɨ 
ɦɟɬɨɞɨɥɨɝɿɱɧɨɝɨ ɿɧɫɬɪɭɦɟɧɬɚɪɿɸ.

Ɋɚɡɨɦ ɿɡ ɬɢɦ, ɩɟɪɟɞɛɚɱɟɧɿ ɱɢɧɧɢɦ ɡɚɤɨɧɨɞɚɜɫɬɜɨɦ ɩɪɨ ɩɭɛɥɿɱɧɭ ɫɥɭɠɛɭ, ɡɨɤɪɟɦɚ 
Ɍɢɩɨɜɢɦɢ ɜɢɦɨɝɚɦɢ ɞɨ ɨɫɿɛ, ɹɤɿ ɩɪɟɬɟɧɞɭɸɬɶ ɧɚ ɡɚɣɧɹɬɬɹ ɩɨɫɚɞ ɞɟɪɠɚɜɧɨʀ ɫɥɭɠɛɢ ɤɚɬɟɝɨɪɿʀ 
«Ⱥ», ɡɚɬɜɟɪɞɠɟɧɢɦɢ ɉɨɫɬɚɧɨɜɨɸ Ʉɚɛɿɧɟɬɭ Ɇɿɧɿɫɬɪɿɜ ɍɤɪɚʀɧɢ ɜɿɞ 22 ɥɢɩɧɹ 2016 ɪ. № 448, 
ɤɨɦɩɟɬɟɧɰɿɣɧɿ ɜɢɦɨɝɢ ɳɨɞɨ «ɧɚɹɜɧɨɫɬɿ ɥɿɞɟɪɫɶɤɢɯ ɧɚɜɢɱɨɤ» ɧɚ ɫɶɨɝɨɞɧɿ ɩɟɪɟɞɛɚɱɟɧɨ 
ɜɢɹɜɥɹɬɢ ɲɥɹɯɨɦ ɫɩɿɜɛɟɫɿɞɢ. Ɍɚɤɚ ɫɢɬɭɚɰɿɹ ɜɢɦɚɝɚє ɫɜɨɝɨ ɜɢɩɪɚɜɥɟɧɧɹ, ɨɫɤɿɥɶɤɢ ɨɰɿɧɤɚ 
ɥɿɞɟɪɫɬɜɚ ɭ ɰɶɨɦɭ ɜɢɩɚɞɤɭ ɩɟɪɟɞɛɚɱɚє ɫɭɛ’єɤɬɢɜɧɟ ɨɰɿɧɸɜɚɧɧɹ ɱɥɟɧɚɦɢ ɤɨɧɤɭɪɫɧɢɯ 
ɤɨɦɿɫɿɣ.  

Ɍɨɦɭ, ɜɢɫɧɨɜɤɢ, ɩɪɨɩɨɡɢɰɿʀ ɿ ɪɟɤɨɦɟɧɞɚɰɿʀ ɳɨɞɨ ɜɢɹɜɥɟɧɧɹ ɬɚ ɪɨɡɜɢɬɤɭ ɥɿɞɟɪɫɬɜɚ ɧɚ 
ɩɭɛɥɿɱɧɿɣ ɫɥɭɠɛɿ ɜ ɍɤɪɚʀɧɿ ɡɭɦɨɜɥɸɸɬɶ ɧɚɝɚɥɶɧɭ ɩɨɬɪɟɛɭ ɳɨɞɨ:

ɭɞɨɫɤɨɧɚɥɟɧɧɹ ɱɢɧɧɨɝɨ Ɂɚɤɨɧɭ ɍɤɪɚʀɧɢ «ɉɪɨ ɞɟɪɠɚɜɧɭ ɫɥɭɠɛɭ» ɜɿɞ 10 ɝɪɭɞɧɹ 2015 ɪ. ɭ 
ɱɚɫɬɢɧɿ ɭɧɨɪɦɭɜɚɧɧɹ ɜɢɦɨɝ ɳɨɞɨ ɧɚɹɜɧɨɫɬɿ ɥɿɞɟɪɫɶɤɢɯ ɡɞɿɛɧɨɫɬɟɣ ɞɥɹ ɤɚɧɞɢɞɚɬɿɜ ɧɚ 
ɜɚɤɚɧɬɧɿ ɩɨɫɚɞɢ ɞɟɪɠɚɜɧɢɯ ɫɥɭɠɛɨɜɰɿɜ ɤɚɬɟɝɨɪɿʀ «Ⱥ» ɿ «Ȼ» ɬɚ ɳɨɞɨ ɨɛɨɜ’ɹɡɤɭ ɞɟɪɠɚɜɧɢɯ 
ɫɟɤɪɟɬɚɪɿɜ, ɤɟɪɿɜɧɢɤɿɜ ɞɟɪɠɚɜɧɨʀ ɫɥɭɠɛɢ ɿ ɫɥɭɠɛ ɭɩɪɚɜɥɿɧɧɹ ɩɟɪɫɨɧɚɥɨɦ ɡɚɫɬɨɫɨɜɭɜɚɬɢ 
ɫɭɱɚɫɧɿ ɦɟɬɨɞɢ ɿ ɩɪɨɝɪɚɦɢ ɪɨɡɜɢɬɤɭ ɥɿɞɟɪɫɶɤɨɝɨ ɩɨɬɟɧɰɿɚɥɭ ɤɟɪɿɜɧɢɤɿɜ ɞɟɪɠɚɜɧɨʀ ɫɥɭɠɛɢ; 

ɞɨɨɩɪɚɰɸɜɚɧɧɹ ɬɚ ɩɿɞɝɨɬɨɜɤɢ Ɂɚɤɨɧɭ ɍɤɪɚʀɧɢ «ɉɪɨ ɫɥɭɠɛɭ ɜ ɨɪɝɚɧɚɯ ɦɿɫɰɟɜɨɝɨ 
ɫɚɦɨɜɪɹɞɭɜɚɧɧɹ» ɳɨɞɨ ɭɧɨɪɦɭɜɚɧɧɹ ɩɨɥɨɠɟɧɧɹ ɩɪɨ ɧɟɨɛɯɿɞɧɿɫɬɶ ɥɿɞɟɪɫɶɤɢɯ ɡɞɿɛɧɨɫɬɟɣ 
ɞɥɹ ɤɚɧɞɢɞɚɬɿɜ ɧɚ ɜɚɤɚɧɬɧɿ ɩɨɫɚɞɢ ɫɥɭɠɛɨɜɰɿɜ ɈɆɋ ɤɚɬɟɝɨɪɿʀ «Ⱥ», ɱɢ ɤɚɬɟɝɨɪɿɣ «Ⱥ» ɿ «Ȼ»;

ɦɨɞɟɪɧɿɡɚɰɿʀ ɉɨɪɹɞɤɭ ɩɪɨɜɟɞɟɧɧɹ ɤɨɧɤɭɪɫɭ ɧɚ ɡɚɣɧɹɬɬɹ ɩɨɫɚɞ ɞɟɪɠɚɜɧɢɯ ɫɥɭɠɛɨɜɰɿɜ, 
ɡɚɬɜɟɪɞɠɟɧɨɝɨ ɉɨɫɬɚɧɨɜɨɸ Ʉɚɛɿɧɟɬɭ Ɇɿɧɿɫɬɪɿɜ ɍɤɪɚʀɧɢ ɜɿɞ 25 ɛɟɪɟɡɧɹ 2016 ɪ. № 246, ɭ 
ɱɚɫɬɢɧɿ ɭɧɨɪɦɭɜɚɧɧɹ ɬɟɫɬɭɜɚɧɧɹ, ɫɬɪɭɤɬɭɪɨɜɚɧɨʀ ɫɩɿɜɛɟɫɿɞɢ, ⸰АЇ⸱-ɚɧɚɥɿɡɭ, ɤɨɭɱɢɧɝɭ ɬɚ 
ɿɧɲɢɯ ɦɟɬɨɞɿɜ ɿ ɮɨɪɦ ɜɢɹɜɥɟɧɧɹ ɥɿɞɟɪɫɶɤɨɝɨ ɩɨɬɟɧɰɿɚɥɭ ɨɫɿɛ, ɹɤɿ ɦɚɸɬɶ ɧɚɦɿɪ ɡɚɦɿɫɬɢɬɢ 
ɜɚɤɚɧɬɧɿ ɩɨɫɚɞɢ ɞɟɪɠɚɜɧɢɯ ɫɥɭɠɛɨɜɰɿɜ ɤɚɬɟɝɨɪɿɣ «Ⱥ» ɿ «Ȼ» ɬɚ ɿɧ.

Ʌɿɬɟɪɚɬɭɪɚ:
1. ɋɬɪɚɬɟɝɿɹ ɪɟɮɨɪɦɭɜɚɧɧɹ ɞɟɪɠɚɜɧɨʀ ɫɥɭɠɛɢ ɬɚ ɫɥɭɠɛɢ ɜ ɨɪɝɚɧɚɯ ɦɿɫɰɟɜɨɝɨ
ɫɚɦɨɜɪɹɞɭɜɚɧɧɹ ɜ ɍɤɪɚʀɧɿ ɧɚ ɩɟɪɿɨɞ ɞɨ 2017 ɪɨɤɭ, ɫɯɜɚɥɟɧɚ Ɋɨɡɩɨɪɹɞɠɟɧɧɹɦ Ʉɚɛɿɧɟɬɭ
Ɇɿɧɿɫɬɪɿɜ ɍɤɪɚʀɧɢ ɜɿɞ 18 ɛɟɪɟɡɧɹ 2015 ɪɨɤɭ № 227-ɪ. Ɉɮɿɰɿɣɧɢɣ ɜɿɫɧɢɤ ɍɤɪɚʀɧɢ. 2015. №
24. ɋɬ. 680.;
2. ɉɪɨ ɞɟɪɠɚɜɧɭ ɫɥɭɠɛɭ: Ɂɚɤɨɧ ɍɤɪɚʀɧɢ ɜɿɞ 10 ɝɪɭɞɧɹ 2015 ɪ. Ɉɮɿɰɿɣɧɢɣ ɜɿɫɧɢɤ ɍɤɪɚʀɧɢ.
2016. № 3. ɋɬ. 149.
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3. ȱɪɯɿɧ ɘ.Ȼ., Ɏɟɞɨɪɟɧɤɨ ȼ.Ʌ. Ⱦɿɚɝɧɨɫɬɢɤɚ ɬɚ ɪɨɡɜɢɬɨɤ ɩɪɨɮɟɫɿɣɧɢɯ ɭɩɪɚɜɥɿɧɫɶɤɢɯ ɿ
ɥɿɞɟɪɫɶɤɢɯ ɡɞɿɛɧɨɫɬɟɣ ɞɟɪɠɚɜɧɢɯ ɫɥɭɠɛɨɜɰɿɜ ɿ ɫɥɭɠɛɨɜɰɿɜ ɨɪɝɚɧɿɜ ɦɿɫɰɟɜɨɝɨ
ɫɚɦɨɜɪɹɞɭɜɚɧɧɹ ɜ ɍɤɪɚʀɧɿ: ɧɚɜɱ. ɩɨɫɿɛɧɢɤ. Ʉ., 2015. 114 ɫ.

PURPLE PROJECT 

Lontos Georgiana Simona 

Asociatia Nationala de Sprijinire a Tineretului Ecologist din Romania 

The organisation shall provide financial support to the participant for undertaking a 

mobility activity for the European Voluntary Service (called hereafter the "EVS") under the 

Erasmus+ Programme. 

The total duration of the mobility period, including previous participation in EVS 

activities, shall not exceed 12 months for a participant. 

The start date of the mobility activity shall be the first day that the participant needs to be 

present at the receiving organisation. 

The end date shall be the last day the participant needs to be present at the receiving 

organisation. 

Role and tasks divisions in the pre-departure stage: 

Coordinating/Hosting association: 

- enroll the volunteer in the Mobility Tool;

- clarify any aspect that the volunteer may consider necessary via e-mail;

- establish a skype meeting in order to present the main aspects of the EVS, local

community and any relevant issues for the volunteer, with a focus on the present contract 

rights and obligations; 

- in case of need provide all documents in order to apply for the visa and offer support in

the process; 

- provide assistance to the volunteer in establishing the best travel route;

Sending association:

- inform the volunteer of all aspects regarding his/her EVS based on the project proposal,

info-kit and other documents provided by the coordinator; 

- present the volunteer with the EVS Info KIT, the vision and rules of the Erasmus Plus

program; 

- explain the volunteer the present contract and ensure that him/her is fully aware of the

rights and obligations of this contract, before signing it, including the Info-pack of the project 

with the detailed description of activities; 

- register the volunteer for the insurance provided by the program and provide all

information to the volunteer regarding how this insurance can be used; 

- if it is necessary assist the volunteer in the travel planning and tickets purchase;

- if it is the case assist the volunteer in the visa obtaining process;

Volunteer:

- to inform the hosting association of any medical problem that can translate in the

adjustments of the activities, as well of any special needs with at least 15 days prior to his/her 

departure; 

- to inform both sending and hosting association about his/her travel option before

making any purchase; 

- to purchase the travel tickets and inform hosting association about his/her arrival;

- to apply for the visa not later then 45 days before the stage is starting and to inform

both sending and hosting about the evolution of the process; 

- to raise and discuss any amendments to this contract before signing it with the

coordinating association; 
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- to inform both sending and hosting association of any aspect that can affect his/her

commitment to this EVS as soon as he/she are becoming aware of this situation; 

The participant shall carry out an online assessment of linguistic competences before and 

at the end of the mobility period, with the exception of native speakers. The participant shall 

immediately inform the organisation if he/she is unable to carry out the online assessment. 

Role and tasks of the volunteer in the organisation: 

- to be actively involved in suggesting, developing and implementing the project

activities; 

- to respect the safety and risk prevention plan;

- to attend the on arrival training  held by National Agency;

- to attend the trainings held by the hosting association as part of the on-going formation

plan; 

- to attend de weekly Romanian language courses in the first month;

- to submit the activity report at the end of each month;

- to develop public campaigns as written in the application;

- to develop activities in the frame of working with the youth from the "Penitenciarul de

Tineri si Minori Craiova" 

- to organize and implement all other activities detailed in the application and/or

suggested by the association/volunteers; 

- to disseminate on-line and off-line the activities results;

Any dispute on the execution of this Contract shall be regulated by the  Romanian law.

The competent court determined in accordance with the applicable national law shall

have sole jurisdiction to hear any dispute between the institution and the participant 

concerning the interpretation, application or validity of this Agreement, if such dispute 

cannot be settled amicably. 

Literature 

Various sources for collecting information on Google 

Volunteering agreement  European Voluntary Service (EVS) 

MEDIEVAL URBAN CULTURE IN DENMARK 
Sarah Helsoe 

AFS Interkultur Denmark 

The Medieval Centre is a self-containing foundation, financially supported by state and 

county authorities. The Centre has some 50.000 visitors p.a. The foundation of the centre 

states a duty to perform research in early technology and craftsmanship, and to present the 

results to the public. 

The Medieval Centre is a non-profit institution, dedicated to the research in and 

educational presentation of 14th century urban culture in Denmark. Physically, the centre 

consists of a reconstructed medieval town, in which the educational work takes place as re-

enactment by staff dressed in reconstructed clothing and houses, acting as medieval people. 

The work is widely dependant on voluntary work, but has a number of regular 

employees. Educational work takes place from May to September every year, but research is 

performed the entire year round. Events at the center include knight tournaments, knight 

shows, trebuchets, canon and bombards, markets, midsummers eve, autumn vacation 

activities as well as private events  

The Centre expects the volunteers to take an active part in the daily educational work, 

dressed in reconstructed clothing and acting as citizens of the medieval town. Informal 

training will be provided as needed, and the volunteers may among other things be required 

to take part in tournaments, demonstrations of siege engines, and similar activities –
depending on the personality and abilities of each individual. The work at the centre will 
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provide the volunteer with an indepth knowledge of medieval life in Denmark and at the 

same time it will give the volunteer volunteer the possibility of developing a wide range of 

КЛТХТЭТОЬ КЧН ОбЩОЫТОЧМО аТЭСТЧ ЭСО ЯКЫТШЮЬ КЫОКЬ ШП КМЭТЯТЭТОЬ ШП ЭСО εТННОХКХНОЫМОЧЭОЫ. IЭ’Ь 
important that the volunteer understand that the work at Middelaldercentret is only practical. 

We have no tasks in the administration or any academic work to offer the volunteer. In 

between the activities we expect that the volunteer work with some of the handcraft we show 

the guests. The volunteer can choose between dying, rope making, sewing or carpenting. The 

volunteer have the possibility to help prepare the horses for the tournament.  A typical 

working day will be from 9.15 am to 16.15 pm and the volunteer will also do occasional 

work at weekends. However, the working week will not exceed 35 hours per week. 

⸱СО аШЫФ ТЧ ЭСО ЦОНТОЯКХ ЭШаЧ ТЬ ЭОКЦ аШЫФ, ТЭ’Ь ТЦЩШЫЭКЧЭ ЭСКЭ ОЯОЫвЛШНв МКЧ ЫОХв ШЧ 
each other, so it demands responsibility to the work and the tasks which is given. 

Literature 

Various sources for collecting information on Google 

https://www.brenderuphojskole.com/ 

https://www.afs.dk/over18/evs-hosting-opportunities-in-

denmark/?fbclid=IwAR0_JO23Evhzo7QPBhoPRjumAKRqGy8Jm-

ZqDK_hQaaz46awCJU311sO0FQ#afs-nav-brenderup-hoejskole 

DIGITAL DIALOGUE - INTERCULTURAL DIALOGUE USING DIGITAL METHODS

Oleksandr Makovei 

Caucasus Youth Nexus 

Intercultural dialogue is a process that comprises an open and respectful exchange or 

interaction between individuals, groups and organizations with different cultural backgrounds 

or worldviews. During this training we aim to develop a deeper understanding of diverse 

perspectives for youth workers using digital means of expressions, like videos and 

photography. Modern European societies are getting more and more diverse in terms of 

culture and religion. The present influx of migrants and refugees is causing tensions and 

misunderstanding between minority and majority groups and many young people are prone 

to radical or even violent behaviors. The problem stems from lack of understanding between 

people with diverse cultural background, who often lack the possibility to truly get to know 

ОКМС ШЭСОЫ’Ь ШЩТЧТШЧЬ КЧН ЯКХЮОЬ.
We believe that the way to address this problem is to give youth workers a method to let 

the youth interact more in a peaceful manner and provide them with a safe space for 

dialogue, which should in turn lead to a better understanding between them. This project is to 

teach youth workers and young leaders who work with youth with diverse cultural 

background how to encourage their beneficiaries and how to interact more by creating and 

sharing their digital creations. 

OBJECTIVES 

To provide youth workers with knowledge about the digital dialogue method and its 

possible benefits for youth work 

To equip youth workers with the skills necessary to design and implement digital 

dialogue projects for intercultural dialogue in their own respective communities 

To enhance the ICT skills of youth workers and to promote the use of innovative youth 

work methodology based on digital means 

To establish a network of like-minded organizations and individuals, who are interested 

in the further exchange on the topic of effective non-formal educational learning methods 

To develop follow-up projects using the skills and knowledge gained during this 

Training Course 

Literature 

https://www.brenderuphojskole.com/
https://www.afs.dk/over18/evs-hosting-opportunities-in-denmark/?fbclid=IwAR0_JO23Evhzo7QPBhoPRjumAKRqGy8Jm-ZqDK_hQaaz46awCJU311sO0FQ#afs-nav-brenderup-hoejskole
https://www.afs.dk/over18/evs-hosting-opportunities-in-denmark/?fbclid=IwAR0_JO23Evhzo7QPBhoPRjumAKRqGy8Jm-ZqDK_hQaaz46awCJU311sO0FQ#afs-nav-brenderup-hoejskole
https://www.afs.dk/over18/evs-hosting-opportunities-in-denmark/?fbclid=IwAR0_JO23Evhzo7QPBhoPRjumAKRqGy8Jm-ZqDK_hQaaz46awCJU311sO0FQ#afs-nav-brenderup-hoejskole
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Various sources for collecting information on Google 

Volunteering agreement  European Voluntary Service (EVS) 

THE MORPHOLOGICAL STRUCTURE OF ENGLISH AND TURKMEN. PARTS 

OF SPEECH IN ENGLISH AND TURKMEN. ENGLISH AND TURKMEN NOUNS. 

Nurmuradova. A. B., Bashimova. A. S., Garadagova. M. Ya. 

State energy institute of Turkmenistan. Mary. 

1. Languages may be synthetic and analytic according to their grammatical structure. In

synthetic language, such as for instance Russian, the grammatical relations between words 

are expressed by means of inflections: e.g. ɤɪɵɲɚ ɞɨɦɚ.

In synthetic languages, such as Turkmen the grammatical relations between words are 

expressed by means of form words and word order: e.g. εОЧ ФТЭКЩ ШФКýКЫвЧ.
English is an analytic language, it is characterized by the use of separate words, such as 

auxiliary verbs and prepositions.  

However, the structure of a language is never purely synthetic or purely analytic. 

According to the English language, there are: 1. Endings (-s, -ed), 2. Inner inflexions (man-

men), 3.The synthetic forms of the Subjunctive Mood (were, be, have). 

The Turkmen language belongs to the agglutinative type of languages. In agglutinative 

languages derived morphemes and grammatical forms of various words are formed by adding 

standard affixes in definite order. That is why, there are two types of morphemes in 

Turkmen: root morphemes and affixal morphemes.   

2. According to their meaning, morphological characteristics and syntactical functions,

words fall under certain classes called parts of speech. We distinguish between notional and 

structural parts of speech. The notional parts of speech perform certain functions in the 

sentence: the functions of subject, predicate, attribute, object, or adverbial modifier.  

The notional parts of speech are: the noun, the adjective, the pronoun, the numeral, the 

verb, the adverb, the words category of state and the modal words. 

The structural parts of speech either express relations between words or sentences or 

emphasize the meaning of words or sentences. They never perform any independent function 

in the sentence. They are: the preposition, the conjunction, the particle, the article and the 

interjection in English. They are: the conjunction and interjection in Turkmen.   

3. The noun is a part of speech, which denotes thingness. Thus noun name things

(book, table, ФТЭКЩ, ШЭЮЫРвх), ХТЯТЧР ЛОТЧРЬ (ЦКЧ, РТЫХ, Рвг, КНКЦ), ЩХКМОЬ (ЯКХХОв, РОхОХРО, 
Mary, London, England), materials (iron, oil, demir, nebit), pЫШМОЬЬОЬ (ХТПО, ХКЮРСЭОЫ, НЮЫЦЮş, 
РüХФТ), ЬЭКЭОЬ (ЬХООЩ, МШЧЬМТШЮЬЧОЬЬ, ЮФв),  КЛЬЭЫКМЭ  ЧШЭТШЧЬ (УШв,  ЭТЦО, şКНвýКЧХвФ, аКРЭ), 
qualities (kindness, courage, sahylyk, edermenlik). 

Semantically all nouns fall into proper nouns and common nouns. Proper nouns are 

individual names given to separate persons or things. They are personal names (Mary, Peter, 

Maral, Maksat), geographical names (London, Kawkaz), the names of the months and days 

(FОЛЫЮКЫв, ψКýНКФ, εШЧНКв, НЮşОЧЛО), names of ships, hotels, clubs and etc. Common nouns

are names that can be applied to any individual of a class of persons of things (man, dog, 

adam, kitap), collections of similar individuals or things regarded as a single unit (peasantry, 

ПКЦТХв, НКýСКЧхвХвФ, ЦКşРКХК), ЦКЭОЫТКХЬ (ЬЧШа, ТЫШn, gar, demir) or abstract nouns.

Common nouns in their turn fall under the following divisions: collective nouns, and nouns 

of material, abstract nouns. Collective nouns denote a number of collection of similar 

individuals or things as a single unit (police, cattle, ЦКşРКХК). Nouns of material denote

material (gold, paper, altyn, kagyz). Abstract nouns denote some quality, state, action or idea 

(ФТЧНЧОЬЬ, ПТРСЭ, УШЦКЫЭХвФ, РöЫОş).
     4 .English and Turkmen nouns have three grammatical categories. They are the categories 

of gender, number and case.  
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It is doubtful whether the grammatical category of gender exists in Modern English 

for it is hardly ever expressed by means of grammatical forms. There is only one gender-

forming suffix in Modern English, the suffix -ess, expressing feminine gender. It is not 

widely used. E.g.:  

Heir – heiress

Poet – poetess

Actor – actress

Waiter – waitress

Host – hostess

In Turkmen gender is expressed semantically. E.g. gyz, oglan.  

The category of number of English nouns is the system of oppositions (such as girl-

girls, foot-feet) showing whether the noun stands for one object or more than one, in other  

аШЫНЬ, аСОЭСОЫ ТЭЬ РЫКЦЦКЭТМКХ ЦОКЧТЧР ТЬ "ШЧОЧОЬЬ" ШЫ “ЦШЫО-than-oneness" of objects.

English nouns that are inflected for number (count. nouns) have singular and plural forms. In 

Modern English the singular form of a noun is unmarked (zero).  

The main types of the plural forms of English nouns are as follows: 

1. The general rule for forming the plural of English nouns is by adding the ending –s (-

es) to the singular. E.g. day – days, toy – toys, book – books.

2. There are some nouns which form the plural by changing the root vowel. E.g. man –
men, mouse – mice, foot – feet.

3. There are two nouns which form the plural with the help of the suffix -en. e.g. ox –
oxen, child – children.

4. Some words borrowed from Latin or Greek keep their Latin or Greek plural forms.

e.g. phenomenon – phenomena, datum – data

5. Some nouns have only the plural forms. e.g. trousers, spectacles.

In Turkmen nouns also have singular and plural forms. Plural forms of the nouns are

formed with the help of the affixes –lar, -ler. E.g. depder – depderler, edara – edaralar.

There are two cases in English. They are common case and possessive case. Common 

case of nouns has not inflections. English nouns denoting living beings (and some nouns 

denoting lifeless things) can have possessive case. The possessive case is formed by adding -

’Ь (ЭСО КЩШЬЭЫШЩСО Ь) ЭШ ЭСО ЧШЮЧ ТЧ ЬТЧРЮХКЫ КЧН ШЧХв ’ (ЭСО КЩШЬЭЫШЩСО) ЭШ ЩХЮЫКХ Пorms

ending in –s.

О.Р. К РТЫХ’Ь ЬМСШШХ     РТЫХЬ’ ЬМСШШХ 
⸱СО ЦКТЧ ЦОКЧТЧР ШП ЭСО ЩШЬЬОЬЬТЯО МКЬО ТЬ ЭСКЭ ШП ЩШЬЬОЬЬТШЧ. E.Р. εКЫв’Ь ЫШШЦ, 

JКЧО’Ь НЫОЬЬ. ⸱СО ЧШЮЧ ТЧ ЭСО ЩШЬЬОЬЬТЯО МКЬО ЦКв НОЧШЭО ЪЮКХТЭКЭТЯО ЫОХКЭТШЧЬ. E.Р. ЦКЧ’Ь 
ЛХШШН, аШЦКЧ’Ь аШЫФ. ⸰ШЦОЭТЦОЬ ЭСО ЩШЬЬОЬЬТЯО МКЬО НОЧШЭОЬ ЦОКЬЮЫО. E.Р. КЧ СШЮЫ’Ь ЭЫТЩ, К 
ЦТХО’Ь НТЬЭКЧМО. 

The possessive case is used: 

o аТЭС ЧШЮЧЬ НОЧШЭТЧР ЩОЫЬШЧЬ КЧН КЧТЦКХЬ: О.Р. JШСЧ’Ь ТНОК, ЬаКХХШа’Ь ЧОЬЭ
o аТЭС ЧШЮЧЬ НОЧШЭТЧР ЭТЦО КЧН НТЬЭКЧМО: О.Р. К СШЮЫ’Ь НЫТЯО, К ПОа ЦТЧЮЭО’Ь

silence 

o with inanimate nouns to denote the relation between a part and a whole: e.g.

ШКФ’Ь ХОКЯОЬ
o ТЧ ЬШЦО ЬОЭ ОбЩЫОЬЬТШЧЬ: О.Р. ПШЫ GШН’Ь ЬКФО, ЭШ ШЧО’Ь СОКЫЭ’Ь НОХТРСЭ.

In Turkmen there are six cases, each of them, except the common case has its own 

affix. They are:  

1. Common case : saz

2. Possessive case: -вň, -Тň, -Юň, -üň, -ň, -Чвň, -ЧТň  ЬКгвň
3. Dative case: -a, -e, -ne, -na, -т   ЬКгК
4. Accusative case: -y, -i, -ny, -ni   sazy
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5. Temporal-locative case: -da, -de  sazda

6. Ablative case : -dan, -den  sazdan

The possessive case denotes the possession. The Dative case denotes the direction in

space and time. The accusative case denotes object to which an action is directed. The 

temporal-locative case denotes location of the subject, place, time. The ablative case denotes 

the initial position of the action in the relation with space and time, material the object is 

made of, comparison of two objects. The Turkmen possessive case is similar to English 

possessive case of nouns. Other cases of the Turkmen language are translated into English 

with the help of prepositions.  

О.Р. ЇРХКЧвň ФöýЧОРТ ЮгвЧ  – ⸱СО ЛШв’Ь ЬСТЫЭ ТЬ ХШЧР.  
Ol kitaby Jerene berdi – He gave the book to Jeren.

εвЫКЭ KОýТРТ СКХКýКЫНв – Myrat liked Keyik.

εОЧ AşРКЛКЭНК ýКşКýКЫвЧ – I live in Ashgabat.

Biz kitaby kitaphanadan aldyk – We took the book from the library.
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THE GRAMMATICAL CATEGORIES OF VERBS IN ENGLISH AND TURKMEN. 

Balkanova Selbi Geldimyrydovna., Charyyeva Ayna Narkuliyevna, 

State energy Institute of Turkmenistan, Mary. 

1. The category of tense is very clearly expressed in the forms of the English and

Turkmen verbs. This category denotes the relation of the action either to the moment of 

speaking or to some definite moment in the past or future.  

The Present Indefinite Tense is formed from the infinitive without the particle to. In 

the third person singular the ending –s is added. E.g. he writes, I go. The Present Indefinite

Tense is used to denote customary, repeated actions.  

The Past Indefinite Tense is formed by adding –ed or-d to the stem, or by changing the

root vowel, or in some other ways (irregular verbs). The Past Indefinite denotes an action 

performed within a period of time which is already over. E.g. I played, we went. 

The Future Indefinite Tense is formed by means of the auxiliary verbs shall and will 

and the infinitive without to of the notional verb. The Future Indefinite Tense is used to 

denote a future action. E.g. I shall play, we shall go. 

The Future in the Past is formed by means of the auxiliary verbs should and would and 

the infinitive without to of the notional verb. The Future in the Past denotes an action which 

was future from the point of view of the past. E.g. I should play, we  should go. 

The Present Continuous Tense is formed by means of the Present Indefinite of 

auxiliary verb to be and Participle I of the notional verb. The Present Continuous Tense is 

used to denote an action going on at the present moment. E.g. I am playing, we are going. 

The Past Continuous Tense is formed by means of the Past Indefinite of auxiliary verb 

to be and Participle I of the notional verb. The Past Continuous Tense is used to denote an 

action which was going on at a definite moment in the past. E.g. I was playing, we were 

going. 

The Future Continuous Tense is formed by means of the Future Indefinite of auxiliary verb 

to be and Participle I of the notional verb. The Future Continuous Tense is very often used in 

modern English in the same meaning as the Future Indefinite. E.g. I shall be playing, we shall 

be going. 
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The Present Perfect Tense is formed by means of the Present Indefinite of the auxiliary verb 

to have and Participle II of the notional verb. The Present Perfect Tense denotes a completed 

action connected with the present. E.g. I have played, we have gone. 

The Past Perfect Tense is formed by means of the Past Indefinite of the auxiliary verb to have 

and Participle II of the notional verb. The Past Perfect Tense denotes an action completed 

before a certain moment in the past. E.g. I had played, we had gone. 

The Future Perfect Tense is formed by means of the Future Indefinite of the auxiliary verb to 

have and Participle II of the notional verb. The Future Perfect Tense denotes an action 

completed before a definite moment in the future. E.g. I shall have played, we shall have 

gone. 

In the Turkmen and English languages the category of tense is presented by the forms 

of the Past, Present and Future Tenses. E.g. I go – I went – I shall go. Men РТНýтЫТЧ – Men

gitdim – Men gitjek.

2. In the English language the category of aspect is formed by means of the opposition

of noncontinuous and continuous types (makes, it making) and in the Turkmen language it is 

expressed by the forms of the Present Indefinite Tense (-ýтЫ, -ýКЫ КППТбОЬ) КЧН ЭСО Present

ωШЧМЫОЭО ⸱ОЧЬО (НЮЫ, ШЭвЫ, ýКЭвЫ). E.Р. ЇХ РОЩХОýтЫ. ЇХ РОЩХтЩ НЮЫ. IЧ ЭСО ⸱ЮЫФЦОЧ ХКЧРЮКРО 
there are five voices: 

– The Main Voce. All the verbs in he initial form belong to this voice, which has no

special affixes. Gel, git. 

– The Passive voice. It is formed by means of affixes –yl, -il, -ul, -üХ, -yn, -un, -üЧ, -
n, -Х. (ýвРвХЦКФ, ЛöХüЧЦОФ) РКýНвЦ НОЫОУО. 

– The Reflexive voice. –yl, -il, -un, -üЧ (ЭТФТЧЦОФ, ýКгвЧЦКФ) öгХüФ НОЫОУО.
– The Joint-reciprocal voice. – вş, -Тş, -Юş, -üş, -ş (РüХüşЦОФ, ýКгвşЦКФ) şтЫТФХТФ

dereje. 

– The Motive voice. –dyr, -dir, -dur, -НüЫ, -Э (ШФКЭЦКФ, ЛТХНТЫЦОФ) ýüФХОЭЦО НОЫОУО.
In the English language the category of voice is formed by means fo the opposition of

the forms of the Active and Passive voice. E.g. She makes a dress for her dolls. The dress is 

made by her for her dolls.  

3. The category of mood is presented by the opposition of the Indicative (You are a

student), Imperative (Go and take it) and Subjunctive Mood (I wish you were quiet). The 

Indicative mood shows that the action or state expressed by the verb is presented as a fact. 

E.g. We went home early.

The Imperative Mood expresses a command or a request. E.g. Be quiet and hear what 

I tell you.  

The Subjunctive Mood shows that the action or state expressed by the verb is 

presented as a non-fact, as something imaginary or desired. E.g. I wish I were ten years older. 

In the Turkmen language all the verbs refer to: 

7. The Indicative Mood. Men gОХНТЦ. εтХТЦ şОФТХ
8. ⸱СО IЦЩОЫКЭТЯО εШШН. GОХ, РТЭ. ψЮýЫЮФ şОФТХ
9. The Conditional Mood. –sa, -ЬО, РОХЬО, РöЫЬО. ŞОЫЭ şОФТХ
10. The Desirable Mood. –КýКНв, -ýОНТ. AХКýКНв, РОХтýОНТ. AЫгЮа şОФТХ
11. The Obligatory Mood. –maly, -ЦОХТ, РОХЦОХТ, КХЦКХв. HöФЦКЧХвФ şОФТХ
12. The Mood of Intention. – ЦКФхв, -ЦОФхТ, КХЦКФхв, РОХЦОФхТ. HвýКХ şОФТli.

Ganshina, Vasilevskaya. English Grammar. Moscow, 1976  

Bloch M.I. Theoretical Grammar of the English Language. Moscow, 1983 

HтгТЫФТ гКЦКЧ ЭüЫФЦОЧ НТХТ. AşРКЛКЭ, 1962
⸱üЫФЦОЧ НТХТЧТň РЫКЦЦКЭТФКЬв. εШЫПШХШРТýК. AşРКЛКЭ, 1960 
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COMPARISON OF ENGLISH AND TURKMEN DIALECTS. 
Ahmedova Jeren Sahetmyradowna, Babayev Shahymerdan Orazmuradovich 

State Energy Institute of Turkmenistan. Mary. 

’’ψЮЬТЧОЬЬ ЬМСШШХ ШП  ЭСО UЧТШЧ ШП ТЧНЮЬЭЫТКХТЬЭЬ КЧН ТЧЭЫОЩЫОЧОЮЫЬ ШП ⸱ЮЫФЦОЧТЬЭКЧ”.εКЫв.
1. The adverb in English and Turkmen.

2. Types of adverbs in English and Turkmen.

3. The degrees of comparison of adverbs in English and Turkmen.

1. The adverb is a part of speech which expresses some circumstances that attend an

action or state, or points out some characteristic features of an action or a quality. For 

example:  

Annette turned her neck lazily.  

Harris spoke quite kindly and sensibly about it.  

Myrat ertesi ir ШýКЧНв. 
Olar Нüýn geldiler.

The function of the adverb is that of an adverbial modifier. For example: 

We shall do it tomorrow.  

Ozal ЛЮ ýОЫ хöХХüФНТ.

According to their structure adverbs are divided into simple, derivative, compound and 

composite adverbs.  

Simple adverbs: long, enough, then; ТЫ, НОЫЫОа, ОýýтЦ, хКХЭ.
Derivative adverbs: slowly, likewise, forward; ogrynхК, gahrymanlarхК, wagtХКýвn,

batyrРКý, НüýЛüЧden.

Compound adverbs: anyhow, sometimes, nowhere; ЛТЫОýýтЦ, ТФТхтФ, ЛТЫаКРЭХКЫ, РТУКЫК.
Composite adverbs: at once, at last. 

2. In English and Turkmen according to their meaning adverbs fall under several groups:

1. Adverbs of time: today, tomorrow, soon; РТх, РüЧШЫЭКЧ, РüýгüЧО, ýвХ-ýвХНКЧ.
2. Adverbs of manner: kindly, quickly, hard; ЛКЭвЫРКý, РвЬЬКЧЦКх, ЭтгОНОЧ.
3. Adverbs of cause and consequence: therefore, consequently; ЭöЭтЧНОЧ, РКСКЫвЧК.
4. Adverbs of degree, measure and quantity: very, enough, half, too, once; az-azdan,

ЭЮЭЮşХКýвЧ, ýвХХКЩ, Кг-kem.

5. Adverbs of place and direction: inside, here, there, backward; ТХОЫХТРТЧО, КşКФ,
ýШФКЫвФ, НКşКЫвФ.
Besides there are adverbs of repetition or frequency in English: often, seldom, ever, never, 

sometimes. 

There are adverbs of comparison and likening in Turkmen: РКСЫвЦКЧХКЫхК, ЦОЧхО, ýКФвЧЫКФ, 
НКşЫКФ. 
In English three groups of adverbs stand aside: interrogative, relative and conjunctive 

adverbs.  

Interrogative adverbs are used in special questions: where, when, why, how. 

Conjunctive are relative adverbs are used to introduce subordinate clauses. Conjunctive 

adverbs: where, when, how, why. 

Relative adverbs: where, when.  

3. In English and Turkmen some adverbs have degrees of comparison.

In English: 

a) If the adverb is a word of one syllable, the comparative degree is formed by adding –
er and the superlative by adding –est.
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fast – faster – fastest

hard – harder – hardest

b) Adverbs ending in –ly form the comparative by means of more and the superlative by

means of most.  

wisely – more wisely – most wisely

beautifully – more beautifully – most beautifully

c) Some adverbs have irregular forms of comparison:

well – better – best

badly – worse – worst

much – more – most

little – less – least

In Turkmen adverbs have four degrees of comparison: positive degree, superlative 

degree, intensive degree and affectionate-diminutive degree.  

Positive degree can be characterized as root adverbs. For example: хКХК, СОЦТşО, ýКňв, 
СтгТЫ. 

Superlative degree is formed in the following ways: 

1) by means of affixes –rak, –ЫтФ. For example:

e.g. ЇХКЫ öг ТşХОЫТЧТ хКХtrКФ boljak boldylar.

GОХТň, ШХ ýОЫО ТrrтФ ЛКЫКХвň. 
2) by putting the following auxiliary words before the adverb: öЫтЧ, Тň, УЮНК, ТňňтЧ, НвЦ.

e.g. Ol örтn хКХt ýОЫТЧНОЧ ЭЮЫНв.
Iň tТг ýöЫОýтЧ ЭüЫРОЧХОЫ ЬКýХКЧвХвЩ КХвЧНв. 

Intensive degree is formed by the repetition – reduplication of adverbs. For example:

e.g. ψКşХвФ ЦОЬОХтЧТ Кх-Кхan РШýНв.
Ol хКХt-хКХt тНТЦХтЩ, ОНКЫКЬвЧК РТЫНТ. 
IЧНТ Тş mese-mтХТm edildi.

Affectionate-diminutive degree has two types: a) affectionate degree, b) affectionate-

diminutive degree.  

Affectionate degree is formed with the help of the following affixes: -ja, -je, -jyk, -jik. 

e.g. Ol pОssКýУК РüЫХОНТ.
Affectionate-diminutive degree is formed with the help of the combination of

following affixes: -rak, -ЫтФ, -jyk, -jik.

О.Р. IşТňТ tТгrтУТФ gutarjak bol!

R e f e r e n c e s 

1. Stevick, E. 2000. Teaching languages: A way and ways. Rowley, MA: Newbury House.

2. CELCE-MURCIA, M. ET AL. 2013. Teaching English as a Second or Foreign

Language. Boston: National Geographic Learning. 706 p. 

ɍɉɊȺȼɅȱɇɇə ȻȱɁɇȿɋ-ɉɊɈɐȿɋȺɆɂ ɉȱȾɉɊɂЄɆɋɌȼȺ, ɓɈ ɁȺɃɆȺЄɌɖɋə 
ȱɇɇɈȼȺɐȱɃɇɈɘ ȾȱəɅɖɇȱɋɌɘ

Ȼɭɥɨɱɤɚ Ⱥ.ȼ., ȼɚɯɥɚɤɨɜɚ ȼ.ȼ., ɤ.ɟ.ɧ., ɞɨɰɟɧɬ
ɋɯɿɞɧɨɭɤɪɚʀɧɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɿɦɟɧɿ ȼ. Ⱦɚɥɹ

ɋɶɨɝɨɞɧɿ ɍɤɪɚʀɧɚ – ɰɟ ɤɪɚʀɧɚ, ɹɤɚ ɧɚɦɚɝɚєɬɶɫɹ ɪɭɯɚɬɢɫɹ ɲɥɹɯɨɦ ɫɭɱɚɫɧɢɯ 
єɜɪɨɩɟɣɫɶɤɢɯ ɤɪɚʀɧ. ȼɫɟ ɛɿɥɶɲ ɧɟɨɛɯɿɞɧɢɦ ɫɬɚє ɜɿɞɤɪɢɬɬɹ ɦɚɥɨɝɨ ɬɚ ɫɟɪɟɞɧɶɨɝɨ ɛɿɡɧɟɫɭ, 
ɤɿɥɶɤɿɫɬɶ ɿ ɹɤɿɫɬɶ ɹɤɨɝɨ ɡɧɚɱɧɨ ɧɢɠɱɚ, ɧɿɠ ɭ ɪɨɡɜɢɧɭɬɢɯ ɤɪɚʀɧɚɯ.

Ɋɚɡɨɦ ɡ ɬɢɦ, ɪɨɡɜɢɬɨɤ ɬɚ ɿɫɧɭɜɚɧɧɹ ɦɚɥɨɝɨ ɬɚ ɫɟɪɟɞɧɶɨɝɨ ɛɿɡɧɟɫɭ ɫɭɬɬєɜɨ ɡɚɥɟɠɢɬɶ ɜɿɞ 
ɦɨɠɥɢɜɨɫɬɿ ɜɟɞɟɧɧɹ ɛɿɡɧɟɫɭ ɡɚ ɿɧɧɨɜɚɰɿɣɧɨɸ ɦɨɞɟɥɥɸ, ɹɤɚ ɞɨɡɜɨɥɹє ɨɬɪɢɦɚɬɢ ɡɧɚɱɧɨ 
ɛɿɥɶɲɿ ɩɪɢɛɭɬɤɢ, ɧɿɠ ɡɚ ɤɥɚɫɢɱɧɢɦ ɩɿɞɩɪɢєɦɧɢɰɬɜɨɦ.

Ɇɟɬɨɸ ɪɨɛɨɬɢ є ɜɢɡɧɚɱɟɧɧɹ ɨɫɧɨɜɧɢɯ ɩɚɪɚɦɟɬɪɿɜ ɭɩɪɚɜɥɿɧɧɹ ɛɿɡɧɟɫ-ɩɪɨɰɟɫɚɦɢ 
ɩɿɞɩɪɢєɦɫɬɜ, ɳɨ ɡɚɣɦɚɸɬɶɫɹ ɿɧɧɨɜɚɰɿɣɧɨɸ ɞɿɹɥɶɧɿɫɬɸ.
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ɉɨɧɹɬɬɹ «ɛɿɡɧɟɫ-ɩɪɨɰɟɫ» є ɞɭɠɟ ɛɚɝɚɬɨɝɪɚɧɧɢɦ ɬɚ ɦɿɫɬɢɬɶ ɛɚɝɚɬɨ ɫɤɥɚɞɨɜɢɯ. ɉɿɞ ɰɢɦ 
ɩɨɧɹɬɬɹɦ ɫɥɿɞ ɪɨɡɭɦɿɬɢ ɫɬɪɭɤɬɭɪɨɜɚɧɭ ɩɨɫɥɿɞɨɜɧɿɫɬɶ ɞɿɣ ɡ ɜɢɤɨɧɚɧɧɹ ɩɟɜɧɨɝɨ ɜɢɞɭ 
ɞɿɹɥɶɧɨɫɬɿ, ɬɨɛɬɨ ɜɿɞ ɫɬɜɨɪɟɧɧɹ ɿɞɟʀ ɬɚ ɞɨ ɫɚɦɨʀ ʀʀ ɪɟɚɥɿɡɚɰɿʀ ɬɚ ɨɬɪɢɦɚɧɧɹ ɩɟɜɧɢɯ 
ɪɟɡɭɥɶɬɚɬɿɜ Д1, ɫ. 104Ж.

Ⱥɦɟɪɢɤɚɧɫɶɤɢɣ ɞɨɫɥɿɞɧɢɤ Ɇɚɣɤɥ ɏɚɦɦɟɪ ɡɚɡɧɚɱɚє, ɳɨ ɛɿɡɧɟɫ-ɩɪɨɰɟɫ – ɰɟ ɫɭɤɭɩɧɿɫɬɶ 
ɪɿɡɧɢɯ ɜɢɞɿɜ ɞɿɹɥɶɧɨɫɬɿ, ɜ ɦɟɠɚɯ ɹɤɨʀ «ɧɚ ɜɯɨɞɿ» ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɨɞɢɧ ɚɛɨ ɞɟɤɿɥɶɤɚ 
ɪɟɫɭɪɫɿɜ, ɚ ɜ ɪɟɡɭɥɶɬɚɬɿ ɰɿєʀ ɞɿɹɥɶɧɨɫɬɿ «ɧɚ ɜɢɯɨɞɿ» ɫɬɜɨɪɸєɬɶɫɹ ɩɪɨɞɭɤɬ, ɳɨ ɦɚє ɰɿɧɧɿɫɬɶ 
ɞɥɹ ɫɩɨɠɢɜɚɱɚ Д1, ɫ. 104Ж.

ɍ ɫɜɨɸ ɱɟɪɝɭ ɿɧɧɨɜɚɰɿɣɧɚ ɞɿɹɥɶɧɿɫɬɶ ɫɩɪɹɦɨɜɚɧɚ ɧɚ ɩɨɲɭɤ ɿ ɪɟɚɥɿɡɚɰɿɸ ɿɧɧɨɜɚɰɿɣ ɡ 
ɦɟɬɨɸ ɪɨɡɲɢɪɟɧɧɹ ɚɫɨɪɬɢɦɟɧɬɭ ɬɚ ɩɿɞɜɢɳɟɧɧɹ ɹɤɨɫɬɿ ɩɪɨɞɭɤɰɿʀ, ɜɞɨɫɤɨɧɚɥɟɧɧɹ 
ɬɟɯɧɨɥɨɝɿʀ ɿ ɨɪɝɚɧɿɡɚɰɿʀ ɜɢɪɨɛɧɢɰɬɜɚ. 

Ɉɫɧɨɜɧɚ ɩɪɨɛɥɟɦɚ ɩɿɞɩɪɢєɦɫɬɜɚ, ɳɨ ɡɚɣɦɚєɬɶɫɹ ɿɧɧɨɜɚɰɿɣɧɨʀ ɞɿɹɥɶɧɨɫɬɿ, ɭ ɬɨɦɭ, ɳɨ 
ɜɫɟ ɿɫɧɭɸɱɟ ɫɬɚɪɿє. Ɍɨɦɭ ɧɟɨɛɯɿɞɧɨ ɫɢɫɬɟɦɚɬɢɱɧɨ ɨɧɨɜɥɸɜɚɬɢ ɜɫɟ ɬɟ, ɳɨ ɡɚɫɬɚɪɿɥɨ ɬɚ 
ɫɬɚɥɨ ɝɚɥɶɦɨɦ ɧɚ ɲɥɹɯɭ ɞɨ ɩɪɨɝɪɟɫɭ, ɚ ɬɚɤɨɠ ɜɪɚɯɨɜɭɜɚɬɢ ɩɨɦɢɥɤɢ, ɧɟɜɞɚɱɿ ɬɚ 
ɩɪɨɪɚɯɭɧɤɢ. Ⱦɥɹ ɬɨɝɨ ɳɨ ɛ ɭɫɩɿɲɧɨ ɡɚɣɦɚɬɢɫɹ ɿɧɧɨɜɚɰɿɣɧɨɸ ɞɿɹɥɶɧɿɫɬɸ ɜɤɪɚɣ ɧɟɨɛɯɿɞɧɨ 
ɩɪɨɜɨɞɢɬɢ ɪɟɬɟɥɶɧɢɣ ɦɨɧɿɬɨɪɢɧɝ ɹɤ ɜɧɭɬɪɿɲɧɿɯ ɩɪɨɰɟɫɿɜ ɣ ɫɬɚɧɭ ɩɿɞɩɪɢєɦɫɬɜɚ, ɬɚɤ ɿ 
ɨɛɨɜ'ɹɡɤɨɜɨ ɛɭɬɢ ɜ ɤɭɪɫɿ ɫɭɱɚɫɧɢɯ ɬɟɧɞɟɧɰɿɣ ɿ ɱɿɬɤɨ ɫɬɟɠɢɬɢ ɡɚ ɫɩɨɠɢɜɱɢɦ ɩɨɩɢɬɨɦ. 

Ȼɿɡɧɟɫ-ɩɪɨɰɟɫ ɡɚɜɠɞɢ ɜɿɞɛɭɜɚєɬɶɫɹ ɡɚ ɭɱɚɫɬɸ ɥɸɞɟɣ. Ɇɟɬɨɸ ɛɿɡɧɟɫ-ɩɪɨɰɟɫɭ – є ɚɧɚɥɿɡ 
ɿ ɪɟɝɥɚɦɟɧɬɚɰɿɹ ɬɢɯ ɱɢ ɿɧɲɢɯ ɞɿɣ ɜ ɤɨɥɟɤɬɢɜɿ.

Ɇɨɧɿɬɨɪɢɧɝ ɿ ɤɨɧɬɪɨɥɶ є ɧɟɜɿɞ'єɦɧɢɦɢ ɟɥɟɦɟɧɬɚɦɢ ɭɩɪɚɜɥɿɧɧɹ ɛɿɡɧɟɫ-ɩɪɨɰɟɫɚɦɢ 
ɩɿɞɩɪɢєɦɫɬɜɚ. ȱɧɧɨɜɚɰɿɣɧɚ ɞɿɹɥɶɧɿɫɬɶ - ɰɟ ɡɚɜɠɞɢ ɪɢɡɢɤɨɜɚɧɚ ɞɿɹɥɶɧɿɫɬɶ. Ⱥɞɠɟ ɩɨɬɪɿɛɧɨ 
ɱɿɬɤɨ ɡɧɚɬɢ ɿ ɪɨɡɭɦɿɬɢ ɛɚɠɚɧɧɹ ɬɚ ɦɨɠɥɢɜɨɫɬɿ ɤɥɿєɧɬɿɜ ɣ ɚɫɨɪɬɢɦɟɧɬ, ɹɤɢɣ ɩɪɨɩɨɧɭɸɬɶ 
ɤɨɧɤɭɪɟɧɬɧɿ ɮɿɪɦɢ. ȼɥɚɫɧɟ, ɡ ɰɿєʀ ɩɪɢɱɢɧɢ ɧɟɨɛɯɿɞɧɨ ɤɨɦɩɟɬɟɧɬɧɟ ɣ ɜɿɞɩɨɜɿɞɚɥɶɧɟ 
ɭɩɪɚɜɥɿɧɧɹ ɛɿɡɧɟɫ-ɩɪɨɰɟɫɚɦɢ. 

ɉɿɞɩɪɢєɦɫɬɜɚ ɦɚɸɬɶ ɜɟɥɢɤɭ ɤɿɥɶɤɿɫɬɶ ɛɿɡɧɟɫ-ɩɪɨɰɟɫɿɜ, ɤɨɠɟɧ ɡ ɹɤɢɯ ɩɨɬɪɟɛɭє 
ɜɿɞɩɨɜɿɞɚɥɶɧɨɝɨ ɬɚ ɤɜɚɥɿɮɿɤɨɜɚɧɨɝɨ ɩɿɞɯɨɞɭ. Ʉɨɠɧɟ ɩɿɞɩɪɢєɦɫɬɜɨ ɡɚɥɟɠɧɨ ɜɿɞ ɜɥɚɫɧɢɯ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ, ɬɚɤɢɯ ɹɤ ɪɨɡɦɿɪ, ɜɢɞ ɞɿɹɥɶɧɨɫɬɿ ɣ ɧɚɩɪɹɦɨɤ ɜɢɪɨɛɧɢɰɬɜɚ ɦɚɸɬɶ ɜɢɡɧɚɱɚɬɢ 
ɫɚɦɨɫɬɿɣɧɨ ɜɿɞɩɨɜɿɞɧɢɣ ɜɥɚɫɧɢɣ ɣɨɦɭ ɧɚɛɿɪ ɛɿɡɧɟɫ – ɩɪɨɰɟɫɿɜ. ɉɨɫɬɿɣɧɿ ɡɜɿɬɢ ɣ 
ɜɿɞɫɬɟɠɟɧɧɹ ɜɢɬɪɚɬ ɿ ɧɚɞɯɨɞɠɟɧɶ ɡɚɛɟɡɩɟɱɚɬɶ ɦɨɧɿɬɨɪɢɧɝ ɞɢɧɚɦɿɤɢ ɩɿɞɩɪɢєɦɫɬɜɚ, ɬɚ 
ɞɨɩɨɦɨɠɟ ɿɫɬɨɬɧɨ ɜɩɥɢɧɭɬɢ ɧɚ ɩɪɨɰɟɫ ɭɩɪɚɜɥɿɧɧɹ ɱɢ ɜɢɪɨɛɧɢɰɬɜɚ, ɡɚɞɥɹ ɭɧɢɤɧɟɧɧɹ 
ɡɚɣɜɢɯ ɜɢɬɪɚɬ, ɡɛɿɥɶɲɟɧɧɹ ɩɪɢɛɭɬɤɭ ɿ ɩɨɥɿɩɲɟɧɧɹ ɹɤɨɫɬɿ ɬɨɜɚɪɿɜ ɚɛɨ ɩɨɫɥɭɝ ɞɥɹ 
ɫɩɨɠɢɜɚɱɿɜ.  ɉɨɫɬɚɱɚɧɧɹ, ɜɢɪɨɛɧɢɰɬɜɨ, ɦɚɪɤɟɬɢɧɝ, ɬɟɯɧɿɱɧɚ ɩɿɞɬɪɢɦɤɚ ɬɚ ɛɚɝɚɬɨ ɿɧɲɢɯ 
ɩɪɨɰɟɫɿɜ ɿ є ɬɢɦɢ ɫɚɦɢɦɢ ɛɿɡɧɟɫ-ɩɪɨɰɟɫɚɦɢ.

ɍ ɫɭɱɚɫɧɨɦɭ ɛɿɡɧɟɫɿ ɩɪɨɫɬɟɠɭєɬɶɫɹ ɬɟɧɞɟɧɰɿɹ ɬɨɝɨ, ɳɨ ɛɿɥɶɲɟ ɡɧɚɱɟɧɧɹ ɧɚɛɭɜɚɸɬɶ 
ɹɤɿɫɧɿ ɩɨɤɚɡɧɢɤɢ, ɬɨɛɬɨ ɧɟɦɚɬɟɪɿɚɥɶɧɿ ɚɤɬɢɜɢ ɩɿɞɩɪɢєɦɫɬɜɚ. əɤ ɩɪɚɜɢɥɨ ɫɭɱɚɫɧɿ 
ɩɿɞɩɪɢєɦɫɬɜɚ ɤɨɧɤɭɪɭɸɬɶ ɦɿɠ ɫɨɛɨɸ ɿ ɛɨɪɸɬɶɫɹ ɫɚɦɟ ɡɚ ɤɜɚɥɿɮɿɤɨɜɚɧɢɣ ɩɟɪɫɨɧɚɥ, 
ɥɨɹɥɶɧɢɯ ɤɥɿєɧɬɿɜ, ɩɨɡɢɬɢɜɧɿ ɜɿɞɝɭɤɢ ɡɚɦɨɜɧɢɤɿɜ ɿ ɧɚɣɝɨɥɨɜɧɿɲɟ ɡɚ ɜɥɚɫɧɢɣ ɿɦɿɞɠ. ɋɚɦɟ 
ɰɟɣ ɜɢɫɨɤɢɣ ɪɿɜɟɧɶ ɹɤɨɫɬɿ ɩɪɨɞɭɤɰɿʀ ɬɚ ɝɚɪɧɢɣ ɿɦɿɞɠ ɨɛɦɿɧɸєɬɶɫɹ ɧɚ ɝɪɨɲɿ ɫɩɨɠɢɜɚɱɿɜ ɿ 
ɡɚɛɟɡɩɟɱɭє ɡɪɨɫɬɚɧɧɹ ɧɨɪɦɢ ɩɪɢɛɭɬɤɭ Д2, ɫ. 57Ж.

Ⱦɥɹ ɫɬɚɛɿɥɶɧɨɝɨ ɡɚɛɟɡɩɟɱɟɧɧɹ ɡɪɨɫɬɚɧɧɹ ɹɤɨɫɬɿ ɧɟɨɛɯɿɞɧɨ ɜɱɚɫɧɨ ɭɞɨɫɤɨɧɚɥɸɜɚɬɢɫɹ. 
Ⱥɥɟ ɭɞɨɫɤɨɧɚɥɟɧɧɹ ɛɿɡɧɟɫ-ɩɪɨɰɟɫɿɜ ɧɟ ɥɢɲɟ ɧɚ ɿɧɧɨɜɚɰɿɣɧɢɯ ɩɿɞɩɪɢєɦɫɬɜɚɯ, ɚ ɧɟɡɚɥɟɠɧɨ 
ɜɿɞ ɫɮɟɪɢ ɞɿɹɥɶɧɨɫɬɿ, ɛɿɥɶɲɨɸ ɦɿɪɨɸ, ɡɞɿɣɫɧɸєɬɶɫɹ ɫɬɢɯɿɣɧɨ. Ⱦɥɹ ɩɿɞɩɪɢєɦɫɬɜ, 
ɨɛɨɜ’ɹɡɤɨɜɢɦ ɩɭɧɤɬɨɦ ɫɜɨɝɨ ɫɬɪɚɬɟɝɿɱɧɨɝɨ ɩɥɚɧɭ, ɧɟɨɛɯɿɞɧɨ ɜɤɥɸɱɚɬɢ ɭɞɨɫɤɨɧɚɥɟɧɧɹ 
ɛɿɡɧɟɫ-ɩɪɨɰɟɫɿɜ, ɪɨɡɪɨɛɥɹɬɢ ɬɚ ɩɨɤɪɚɳɭɜɚɬɢ ɦɟɬɨɞɢ ɬɚ ɬɟɯɧɿɤɭ ɜɩɪɨɜɚɞɠɟɧɧɹ ɡɦɿɧ. Ʌɢɲɟ 
ɱɟɪɟɡ ɫɚɦɨɪɨɡɜɢɬɨɤ ɿ ɫɚɦɨɜɞɨɫɤɨɧɚɥɟɧɧɹ ɨɪɝɚɧɿɡɚɰɿʀ ɜɞɚɥɨ ɨɛɯɨɞɹɬɶ ɫɤɥɚɞɧɨɫɬɿ 
ɨɪɝɚɧɿɡɚɰɿɣɧɢɯ ɡɦɿɧ ɬɚ ɦɨɠɭɬɶ ɡɞɿɣɫɧɸɜɚɬɢ ɭɩɪɚɜɥɿɧɧɹ ɛɿɡɧɟɫ-ɩɪɨɰɟɫɚɦɢ ɩɿɞɩɪɢєɦɫɬɜɚ ɬɚ 
ɡɚɹɜɥɹɬɢ ɩɪɨ ɜɥɚɫɧɭ ɤɨɧɤɭɪɟɧɬɨɫɩɪɨɦɨɠɧɿɫɬɶ. 

Ɂɚɡɧɚɱɚєɬɶɫɹ, ɳɨ ɭɩɪɚɜɥɿɧɧɹ ɛɿɡɧɟɫ-ɩɪɨɰɟɫɚɦɢ ɩɿɞɩɪɢєɦɫɬɜɚ ɫɭɬɬєɜɨ ɜɩɥɢɧɭɥɨ ɧɚ 
ɦɟɬɨɞɢ ɤɟɪɭɜɚɧɧɹ ɜɢɪɨɛɧɢɰɬɜɨɦ ɿ, ɜɡɚɝɚɥɿ, ɫɬɚɥɨ ɩɟɪɲɨɸ ɨɛɥɚɫɬɸ ɭɫɩɿɲɧɨɝɨ 
ɡɚɫɬɨɫɭɜɚɧɧɹ ɧɚɛɨɪɭ ɦɟɬɨɞɿɜ, ɳɨ ɡɝɨɞɨɦ ɨɞɟɪɠɚɥɢ ɧɚɡɜɭ «ɩɪɨɰɟɫɧɨɝɨ ɩɿɞɯɨɞɭ». Ƚɨɥɨɜɧɢɦ 
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ɟɥɟɦɟɧɬɨɦ ɩɪɨɰɟɫɧɨɝɨ ɩɿɞɯɨɞɭ ɞɨ ɭɩɪɚɜɥɿɧɧɹ є ɛɿɡɧɟɫ-ɩɪɨɰɟɫ, ɹɤɢɣ ɫɬɚɧɨɜɢɬɶ ɡ ɫɟɛɟ 
ɪɟɬɟɥɶɧɨ ɫɩɥɚɧɨɜɚɧɢɣ ɪɟɝɥɚɦɟɧɬ, ɬɚ ɹɤɢɣ ɩɨɫɬɿɣɧɨ ɩɿɞɥɹɝɚє ɭɞɨɫɤɨɧɚɥɟɧɧɸ ɩɿɞ ɜɩɥɢɜɨɦ 
ɮɚɤɬɨɪɿɜ ɡɨɜɧɿɲɧɶɨɝɨ ɿ ɜɧɭɬɪɿɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ Д3, ɫ. 91Ж. 

ɉɿɞɩɪɢєɦɫɬɜɚ ɿɧɧɨɜɚɰɿɣɧɨʀ ɞɿɹɥɶɧɨɫɬɿ ɜ ɍɤɪɚʀɧɢ є ɩɟɪɫɩɟɤɬɢɜɧɢɦɢ ɿ ɬɨɦɭ ɩɿɞɩɪɢєɦɰɿ 
ɦɚɸɬɶ ɪɨɡɭɦɿɬɢ, ɳɨ ɭ ɫɭɱɚɫɧɢɯ ɭɦɨɜɚɯ ɦɿɧɥɢɜɨɝɨ ɛɿɡɧɟɫ-ɫɟɪɟɞɨɜɢɳɚ, ɞɥɹ ɩɨɞɚɥɶɲɨɝɨ 
ɪɨɡɜɢɬɤɭ ɬɚ ɩɨɤɪɚɳɟɧɧɹ ɩɨɤɚɡɧɢɤɿɜ ɜɢɪɨɛɧɢɰɬɜɚ, ɜɨɧɢ ɦɚɸɬɶ ɞɭɦɚɬɢ ɩɪɨ ɨɪɝɚɧɿɡɚɰɿɸ 
ɩɿɞɩɪɢєɦɫɬɜɚ ɰɿɥɤɨɦ ɿ ɧɚɫɚɦɩɟɪɟɞ ɩɪɨ ɣɨɝɨ ɜɧɭɬɪɿɲɧє ɪɟɝɭɥɸɜɚɧɧɹ. Ɉɛɨɜ’ɹɡɤɨɜɨ ɦɚɸɬɶ 
ɛɭɬɢ ɜɢɡɧɚɱɟɧɿ ɛɿɡɧɟɫ-ɩɪɨɰɟɫɢ ɩɿɞɩɪɢєɦɫɬɜɚ, ɤɥɚɫɢɮɿɤɨɜɚɧɿ, ɞɨɫɥɿɞɠɟɧɿ ɬɚ ɩɪɨɚɧɚɥɿɡɨɜɚɧɿ 
ɜɢɫɨɤɨɤɜɚɥɿɮɿɤɨɜɚɧɢɦɢ ɫɩɟɰɿɚɥɿɫɬɚɦɢ. Ɂɚɜɞɹɤɢ ɪɟɬɟɥɶɧɨɦɭ ɚɧɚɥɿɡɭ ɛɿɡɧɟɫ-ɩɪɨɰɟɫɿɜ 
ɦɨɠɥɢɜɨ ɡɚɡɞɚɥɟɝɿɞɶ ɡɚɩɨɛɿɝɚɬɢ ɤɪɢɡɨɜɢɦ ɫɢɬɭɚɰɿɹɦ ɧɚ ɩɿɞɩɪɢєɦɫɬɜɿ ɬɚ ɭɧɢɤɧɭɬɢ 
ɧɟɩɟɪɟɞɛɚɱɟɧɢɯ ɜɢɬɪɚɬ, ɚ ɬɚɤɨɠ ɩɨɤɪɚɳɢɬɢ ɹɤɿɫɬɶ ɫɜɨєʀ ɩɪɨɞɭɤɰɿʀ. ɋɚɦɟ ɡɚ ɰɿєʀ ɩɪɢɱɢɧɢ 
ɮɭɧɤɰɿɨɧɭɜɚɧɧɹ ɭɤɪɚʀɧɫɶɤɢɯ ɩɿɞɩɪɢєɦɫɬɜ ɜɿɞɪɿɡɧɹєɬɶɫɹ ɧɟɨɛɯɿɞɧɿɫɬɸ ɡɚɫɬɨɫɭɜɚɧɧɹ 
ɩɪɨɰɟɫɧɨɝɨ ɩɿɞɯɨɞɭ ɞɨ ɭɩɪɚɜɥɿɧɧɹ, ɡɚɞɥɹ ɜɞɚɥɨɝɨ ɿ ɩɪɨɞɭɤɬɢɜɧɨɝɨ ɜɢɪɨɛɧɢɰɬɜɚ.

Ɍɚɤɢɦ ɱɢɧɨɦ, ɡɚɜɞɹɤɢ ɡɥɚɝɨɞɠɟɧɿɣ ɪɨɛɨɬɿ ɤɨɦɩɟɬɟɧɬɧɢɯ ɮɚɯɿɜɰɿɜ ɜ ɫɮɟɪɿ ɭɩɪɚɜɥɿɧɧɹ 
ɛɿɡɧɟɫ-ɩɪɨɰɟɫɚɦɢ, ɦɨɠɥɢɜɨ ɡɧɚɱɧɨ ɩɨɥɿɩɲɢɬɢ ɫɬɚɧ ɩɿɞɩɪɢєɦɫɬɜɚ, ɹɤɟ ɡɚɣɦɚєɬɶɫɹ 
ɿɧɧɨɜɚɰɿɣɧɨɸ ɞɿɹɥɶɧɿɫɬɸ. Ɂɚɩɨɪɭɤɨɸ ɟɮɟɤɬɢɜɧɨɝɨ ɭɩɪɚɜɥɿɧɧɹ ɛɿɡɧɟɫ-ɩɪɨɰɟɫɚɦɢ ɧɚ 
ɩɿɞɩɪɢєɦɫɬɜɿ є ɡɚɥɭɱɟɧɧɹ ɜɫɿɯ ɪɟɫɭɪɫɿɜ ɜɢɪɨɛɧɢɰɬɜɚ, ɪɟɬɟɥɶɧɢɣ ɩɿɞɛɿɪ ɩɟɪɫɨɧɚɥɭ, 
ɪɟɝɥɚɦɟɧɬɚɰɿɹ ʀɯ ɞɿɣ ɿ ɜɿɞɩɨɜɿɞɚɥɶɧɟ ɜɢɜɱɟɧɧɹ ɬɚ ɡɚɞɨɜɨɥɟɧɧɹ ɩɨɬɪɟɛ ɫɩɨɠɢɜɚɱɿɜ, ɡɚɞɥɹ 
ɩɿɞɜɢɳɟɧɧɹ ɩɪɢɛɭɬɤɭ ɬɚ ɡɞɨɛɭɬɤɭ ɞɨɞɚɬɤɨɜɢɯ ɪɢɧɤɨɜɢɯ ɫɟɝɦɟɧɬɿɜ. 

Ʌɿɬɟɪɚɬɭɪɚ
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ɋɌȺɇ ɋȱɅɖɋɖɄɈȽɈ ȽɈɋɉɈȾȺɊɋɌȼȺ ɌȺ ȽɈɋɉɈȾȺɊɋɖɄȱ Ɋȱɒȿɇɇə ɍ 
ȺȽɊɈɉɈɅȱɌɂɐȱ ɅɍȽȺɇɋɖɄɈȲ ɈȻɅȺɋɌȱ

ɀɭɪɚɜɥɶɨɜɚ Ⱥ., Ɇɚɫɥɨɲ Ɉ. ȼ. ɤ.ɯ.ɧ., ɞɨɰɟɧɬ
ɋɯɿɞɧɨɭɤɪɚʀɧɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɿɦɟɧɿ ȼ. Ⱦɚɥɹ

ɇɢɧɿɲɧɿ ɪɟɚɥɿʀ ɭ ɫɜɿɬɿ ɩɨɤɚɡɭɸɬɶ, ɳɨ ɥɸɞɫɬɜɨ ɦɚє ɡɚɦɢɫɥɸɜɚɬɢɫɹ ɡ ɩɪɢɜɨɞɭ ɧɚɲɨɝɨ 
ɦɚɣɛɭɬɧɶɨɝɨ. ɇɚɪɚɡɿ ɫɜɿɬ ɧɟɞɨɫɬɚɬɧɶɨ ɡɚɛɟɡɩɟɱɟɧɢɣ ɩɪɨɞɨɜɨɥɶɱɢɦɢ ɬɨɜɚɪɚɦɢ ɬɚ 
ɩɪɨɞɭɤɬɚɦɢ ɯɚɪɱɭɜɚɧɧɹ. Ⱥ ɧɚɫɟɥɟɧɧɹ ɫɜɿɬɭ ɡ ɤɨɠɧɢɦ ɪɨɤɨɦ ɡɛɿɥɶɲɭєɬɶɫɹ ɿ ɜɠɟ ɱɟɪɟɡ ɪɨɤɿɜ 
ɬɪɢɞɰɹɬɶ ɫɬɚɧɟɬɶɫɹ ɞɟɮɿɰɢɬ ɩɪɨɞɭɤɬɿɜ ɯɚɪɱɭɜɚɧɧɹ ɹɤ ɧɚ ɫɜɿɬɨɜɨɦɭ ɪɢɧɤɭ ɬɚɤ ɿ ɧɚ 
ɜɿɬɱɢɡɧɹɧɨɦɭ.

ȼɫɟ ɰɟ ɧɚɩɪɹɦɭ ɜɡɚєɦɨɩɨɜ’ɹɡɚɧɨ ɡ ɚɝɪɨɩɪɨɦɢɫɥɨɜɢɦ ɫɟɤɬɨɪɨɦ ɟɤɨɧɨɦɿɤɢ ɤɨɠɧɨʀ 
ɤɪɚʀɧɢ, ɫɚɦɟ ɜɿɞ ɰɿєʀ ɥɚɧɤɢ ɡɚɥɟɠɢɬɶ ɧɚɲɟ ɬɚ ɦɚɣɛɭɬɧє ɩɨɤɨɥɿɧɧɹ. ȼɿɞɩɨɜɿɞɧɨ ɜɚɠɥɢɜɢɦ є 
ɞɨɫɥɿɞɠɟɧɧɹ ɫɬɚɧɭ ɚɝɪɨɩɪɨɦɢɫɥɨɜɨɝɨ ɫɟɤɬɨɪɭ ɬɚ ɩɪɨɩɨɧɭɜɚɧɧɹ ɝɨɫɩɨɞɚɪɫɶɤɢɯ ɪɿɲɟɧɶ ɳɨɞɨ 
ɩɨɤɪɚɲɟɧɧɹ ɫɢɬɭɚɰɿʀ ɭ ɚɝɪɨɤɨɦɩɥɟɤɫɿ.

ɓɨɛ ɨɬɪɢɦɚɬɢ ɩɨɡɢɬɢɜɧɭ ɞɢɧɚɦɿɤɭ ɪɨɡɜɢɬɤɭ ɫɿɥɶɫɶɤɨɝɨ ɝɨɫɩɨɞɚɪɫɬɜɚ ɬɪɟɛɚ ɩɨɱɚɬɢ ɡ 
ɪɟɝɭɥɸɜɚɧɧɹ ɞɟɪɠɚɜɨɸ ɚɝɪɨɩɪɨɦɢɫɥɨɜɨɝɨ ɤɨɦɩɥɟɤɫɭ ɡɚ ɞɨɩɨɦɨɝɨɸ ɡɚɤɨɧɿɜ ɬɚ ɧɨɪɦɚɬɢɜɧɨ-

ɩɪɚɜɨɜɢɯ ɚɤɬɿɜ, ɹɤɿ ɪɟɝɭɥɸɸɬɶ ɰɸ ɞɿɹɥɶɧɿɫɬɶ, ɚɞɠɟ ɩɪɚɜɨ ɤɨɪɢɫɬɭɜɚɧɧɹ ɡɟɦɟɥɶɧɢɦɢ 
ɪɟɫɭɪɫɚɦɢ ɍɤɪɚʀɧɢ ɪɟɝɭɥɸєɬɶɫɹ ɡɚɤɨɧɨɦ.

ȼ ɍɤɪɚʀɧɿ ɩɪɨɜɿɞɧɭ ɝɚɥɭɡɶ ɟɤɨɧɨɦɿɤɢ – ɫɿɥɶɫɶɤɟ ɝɨɫɩɨɞɚɪɫɬɜɨ, ɪɟɝɭɥɸɸɬɶ ɧɨɪɦɚɬɢɜɧɨ-
ɩɪɚɜɨɜɿ ɚɤɬɢ, ɫɬɚɬɬɿ ɬɚ ɡɚɤɨɧɢ. ɇɚɣɩɟɪɲɢɦ ɱɢɧɨɦ ɪɟɝɥɚɦɟɧɬɭє ɞɿɹɥɶɧɿɫɬɶ ɰɿєʀ ɫɮɟɪɢ 
ɝɨɥɨɜɧɢɣ ɞɨɤɭɦɟɧɬ – Ʉɨɧɫɬɢɬɭɰɿɹ ɍɤɪɚʀɧɢ. ɋɬɚɬɬɹ 92 Ʉɨɧɫɬɢɬɭɰɿʀ ɜɫɬɚɧɨɜɥɸє, ɳɨ ɬɿɥɶɤɢ 
ɡɚɤɨɧɚɦɢ ɡɞɿɣɫɧɸєɬɶɫɹ ɤɨɧɬɪɨɥɶ ɜɢɤɨɪɢɫɬɚɧɧɹ ɩɪɢɪɨɞɧɢɯ ɪɟɫɭɪɫɿɜ, ɝɚɪɚɧɬɿʀ ɫɨɰɿɚɥɶɧɨɝɨ 
ɡɚɯɢɫɬɭ, ɩɪɚɜɨɜɿ ɨɫɧɨɜɢ ɬɚ ɝɚɪɚɧɬɿʀ ɩɿɞɩɪɢєɦɧɢɰɬɜɚ.Д1Ж ɇɚɫɬɭɩɧɢɦ ɞɨɤɭɦɟɧɬɨɦ 
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ɪɟɝɭɥɸɜɚɧɧɹ ɚɝɪɨɫɟɤɬɨɪɭ є Ɂɟɦɟɥɶɧɢɣ Ʉɨɞɟɤɫ ɍɤɪɚʀɧɢ, ɡɝɿɞɧɨ ɫɬ..3 ɁɄɍ ɩ.2 дɁɟɦɟɥɶɧɿ 
ɜɿɞɧɨɫɢɧɢ, ɳɨ ɜɢɧɢɤɚɸɬɶ ɩɪɢ ɜɢɤɨɪɢɫɬɚɧɧɿ ɧɚɞɪ, ɥɿɫɿɜ, ɜɨɞ, ɚ ɬɚɤɨɠ ɪɨɫɥɢɧɧɨɝɨ ɿ 
ɬɜɚɪɢɧɧɨɝɨ ɫɜɿɬɭ, ɚɬɦɨɫɮɟɪɧɨɝɨ ɩɨɜɿɬɪɹ, ɪɟɝɭɥɸɸɬɶɫɹ ɰɢɦ Ʉɨɞɟɤɫɨɦ, ɧɨɪɦɚɬɢɜɧɨ-

ɩɪɚɜɨɜɢɦɢ ɚɤɬɚɦɢ ɩɪɨ ɧɚɞɪɚ, ɥɿɫɢ, ɜɨɞɢ, ɪɨɫɥɢɧɧɢɣ ɿ ɬɜɚɪɢɧɧɢɣ ɫɜɿɬ, ɚɬɦɨɫɮɟɪɧɟ ɩɨɜɿɬɪɹ, 
ɹɤɳɨ ɜɨɧɢ ɧɟ ɫɭɩɟɪɟɱɚɬɶ ɰɶɨɦɭ Ʉɨɞɟɤɫɭж [2]

ɐɟɧɬɪɚɥɶɧɢɣ ɨɪɝɚɧɨɦ ɪɟɝɭɥɸɜɚɧɧɹ ɚɝɪɨɤɨɦɩɥɟɤɫɭ є Ɇɿɧɿɫɬɟɪɫɬɜɨ ɚɝɪɚɪɧɨʀ ɩɨɥɿɬɢɤɢ ɬɚ 
ɩɪɨɞɨɜɨɥɶɫɬɜɚ ɍɤɪɚʀɧɢ, Ʉɚɛɿɧɟɬ Ɇɿɧɿɫɬɪɿɜ ɍɤɪɚʀɧɢ, Ɇɿɧɿɫɬɟɪɫɬɜɨ ɮɿɧɚɧɫɿɜ ɍɤɪɚʀɧɢ ɬɨɳɨ.

Ɂɚ ɬɜɟɪɞɠɟɧɧɹɦ ȼ.Ɇɚɦɭɬɨɜɚ, ɫɢɫɬɟɦɚ ɡɚɨɯɨɱɭɜɚɧɧɹ ɫɭɛ’єɤɬɿɜ ɝɨɫɩɨɞɚɪɸɜɚɧɧɹ, ɹɤɿ 
ɡɚɰɿɤɚɜɥɟɧɿ ɭ ɩɪɨɝɪɟɫɿ  ɫɜɨєʀ ɞɿɹɥɶɧɨɫɬɿ, ɩɨɜɢɧɧɚ ɪɨɡɝɥɹɞɚɬɢɫɹ ɹɤ ɤɨɦɩɥɟɤɫ 
ɜɡɚєɦɨɩɨɜ’ɹɡɚɧɢɯ ɡɚɯɨɞɿɜ, ɳɨɞɨ ɩɨɫɬɿɣɧɨɝɨ ɩɿɞɜɢɳɟɧɧɹ ɟɮɟɤɬɢɜɧɨɫɬɿ ɜɢɪɨɛɧɢɰɬɜɚ, 
ɫɩɪɹɦɨɜɚɧɢɯ ɧɚ ɪɨɡɜɢɬɨɤ ɝɚɥɭɡɿ.Д3Ж

ɓɨɞɨ ɫɬɚɧɭ ɚɝɪɨɤɨɦɩɥɟɤɫɭ ɍɤɪɚʀɧɢ, ɬɨ ɜ ɧɶɨɦɭ ɡɚ ɨɫɬɚɧɧɿ ɞɟɫɹɬɢɥɿɬɬɹ  ɜɿɞɛɭɥɢɫɹ 
ɫɭɬɬєɜɿ ɡɦɿɧɢ. Ʉɪɚʀɧɚ ɧɟɡɜɚɠɚɸɱɢ ɧɚ ɛɨɣɨɜɿ ɞɿʀ ɧɚ ɋɯɨɞɿ ɩɪɨɞɨɜɠɭє ɡɚɣɦɚɬɢ ɥɿɞɢɪɭɸɱɿ 
ɩɨɡɢɰɿ ɧɚ єɜɪɨɩɟɣɫɶɤɨɦɭ ɪɢɧɤɭ ɩɨ ɟɤɫɩɨɪɬɭ ɫɜɨєʀ ɩɪɨɞɭɤɰɿʀ ɡɚ ɤɨɪɞɨɧ. Ɂɚ ɫɥɨɜɚɦɢ ɜ 
ɦɢɧɭɥɨɦɭ ɜ.ɨ. ɦɿɧɿɫɬɪɚ ɚɝɪɚɪɧɨʀ ɩɨɥɿɬɢɤɢ ɬɚ ɩɪɨɞɨɜɨɥɶɫɬɜɚ ɍɤɪɚʀɧɢ Ɇɚɤɫɢɦɚ Ɇɚɪɬɢɧɸɤɚ: 
«ȼɩɥɢɜ ɜɨєɧɧɨɝɨ ɫɬɚɧɭ ɜ 10 ɨɛɥɚɫɬɹɯ ɍɤɪɚʀɧɢ ɧɚ ɚɝɪɨɩɪɨɦɢɫɥɨɜɢɣ ɤɨɦɩɥɟɤɫ ɛɭɜ 
ɦɿɧɿɦɚɥɶɧɢɦ. ɐɶɨɦɭ ɫɩɪɢɹɥɨ ɞɜɚ ɮɚɤɬɨɪɢ: ɩɟɪɲɢɣ - ɳɨ ɛɿɡɧɟɫɭ ɛɭɜ ɨɞɪɚɡɭ ɞɨɜɟɞɟɧɢɣ 
ɱɿɬɤɢɣ ɫɢɝɧɚɥ ɫɬɨɫɨɜɧɨ ɬɨɝɨ, ɳɨ ɠɨɞɧɿ ɨɛɦɟɠɟɧɧɹ ɞɿɹɥɶɧɨɫɬɿ ɡɚɫɬɨɫɨɜɭɜɚɬɢɫɶ ɧɟ ɛɭɞɭɬɶ. ȱ 
ɞɪɭɝɢɣ – ɩɪɢɪɨɞɧɟ ɫɟɡɨɧɧɟ ɡɦɟɧɲɟɧɧɹ ɚɤɬɢɜɧɨɫɬɿ ɝɚɥɭɡɿ ɜ ɝɪɭɞɧɿ, ɹɤɟ ɩɨɦ’ɹɤɲɢɥɨ ɞɥɹ 
ɝɪɚɜɰɿɜ ɪɢɧɤɭ ɬɭɪɛɭɥɟɧɬɧɿɫɬɶ, ɩɨɜ’ɹɡɚɧɭ ɿɡ ɩɪɨɰɟɫɨɦ ɜɯɨɞɠɟɧɧɹ ɜ ɪɟɠɢɦ ȼɋ» [4]

Ɉɞɧɚɤ, ɡɛɪɨɣɧɢɣ ɤɨɧɮɥɿɤɬ ɧɚ Ⱦɨɧɛɚɫɿ, ɧɟɫɬɚɛɿɥɶɧɚ ɟɤɨɧɨɦɿɤɚ, ɜɿɞɫɭɬɧɿɫɬɶ ɞɨɩɨɦɨɝɢ ɡ 
ɛɨɤɭ ɞɟɪɠɚɜɢ – ɜɫɟ ɰɟ  ɫɩɪɢɱɢɧɢɥɨ ɫɩɚɞ ɨɛɫɹɝɿɜ ɜɢɪɨɛɧɢɰɬɜɚ ɫɿɥɶɝɨɫɩɩɪɨɞɭɤɰɿʀ 
Ʌɭɝɚɧɳɢɧɢ. Ɍɚɤ, ɫɬɚɧɨɦ ɧɚ 2017ɪ. (ɡɝɿɞɧɨ ɿɡ ɞɨɫɥɿɞɠɟɧɧɹɦɢ USAID) ɪɚɣɨɧɢ Ʌɭɝɚɧɫɶɤɨʀ ɨɛɥ. 
ɦɚɥɢ ɧɚɫɬɭɩɧɭ ɤɿɥɶɤɿɫɬɶ ɚɝɪɨɩɿɞɩɪɢєɦɫɬɜ (ɬɚɛɥ.1).

Ɍɚɛɥɢɰɹ 1
Ʉɿɥɶɤɿɫɬɶ ɚɝɪɨɩɿɞɩɪɢєɦɫɬɜ Ʌɭɝɚɧɫɶɤɨʀ ɨɛɥɚɫɬɿ ɫɬɚɧɨɦ ɧɚ 2017ɪ [4]

Ɋɚɣɨɧ Ⱦɿɹɥɶɧɿɫɬɶ ɡɚ ɜɢɞɚɦɢ ɩɪɨɞɭɤɰɿʀ
ɦɹɫɨ ɦɨɥɨɤɨ ɮɪɭɤɬɢ ɨɜɨɱɿ ɪɢɛɚ ɦɟɞ

Ɇɿɥɨɜɫɶɤɢɣ 3 1 1 0 0 0 

Ɇɚɪɤɿɜɫɶɤɢɣ 3 3 1 1 0 2 

ɇɨɜɨɩɫɤɨɜɫɶɤɢɣ 2 5 1 0 0 0 

Ȼɿɥɨɤɭɪɚɤɿɧɫɶɤɢɣ 8 4 0 1 0 3 

Ɍɪɨʀɰɶɤɢɣ 3 4 1 0 1 0 

ɋɜɚɬɿɜɫɶɤɢɣ 11 7 0 0 0 0 

Ʉɪɟɦɿɧɫɶɤɢɣ 10 6 3 4 2 0 

ɋɬɚɪɨɛɿɥɶɫɶɤɢɣ 9 6 0 0 0 0 

ɇɨɜɨɚɣɞɚɪɫɶɤɢɣ 2 3 1 2 0 0 

Ȼɿɥɨɜɨɞɫɶɤɢɣ 6 5 0 0 0 1 

ɉɨɩɚɫɧɹɧɫɶɤɢɣ 2 1 1 0 0 0 

ɋɬɚɧɿɱɧɨ-ɥɭɝɚɧɫɶɤɢɣ 4 2 0 0 0 0 

Ⱦɢɧɚɦɿɤɚ ɡɦɿɧɢ ɨɛɫɹɝɿɜ ɜɢɪɨɛɧɢɰɬɜɚ ɭ ɪɨɫɥɢɧɧɢɰɬɜɿ (ɪɢɫ.1) ɬɚ ɬɜɚɪɢɧɧɢɰɬɜɿ 
(ɪɢɫ.2) ɫɭɬɬєɜɨ ɪɿɡɧɢɬɶɫɹ ɦɿɠ ɫɨɛɨɸ.

Ⱥɧɚɥɿɡɭɸɱɢ ɞɚɧɿ ɡ ɞɿɚɝɪɚɦ ɦɨɠɧɚ ɡɚɡɧɚɱɢɬɢ, ɳɨ ɭ ɝɚɥɭɡɿ ɪɨɫɥɢɧɧɢɰɬɜɚ ɫɬɚɧ ɭ 2019ɪ. 
ɩɨɪɿɜɧɹɧɨ ɡ 2017 ɪ. ɩɨɤɪɚɳɢɜɫɹ ɧɚ 8%, ɚɥɟ ɰɟɣ ɩɨɤɚɡɧɢɤ ɦɚɜ ɲɚɧɫɢ ɛɭɬɢ ɜɢɳɢɦ. Ⱥ 
ɩɨɤɚɡɧɢɤɢ ɫɮɟɪɢ ɬɜɚɪɢɧɧɢɰɬɜɚ ɩɨɤɚɡɭє ɧɟɜɬɿɲɧɿ ɪɟɡɭɥɶɬɚɬɢ, ɜɿɞɛɭɥɨɫɹ ɡɧɢɠɟɧɧɹ ɧɚ ɦɚɣɠɟ 
20% ɨɛɫɹɝɿɜ ɜɢɪɨɳɭɜɚɧɧɹ ɫɿɥɶɫɶɤɨɝɨɫɩɨɞɚɪɫɶɤɢɯ ɬɜɚɪɢɧ Д5Ж.
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Ɋɢɫ.1 Ⱦɢɧɚɦɿɤɚ ɭ ɝɚɥɭɡɿ ɪɨɫɥɢɧɧɢɰɬɜɚ ɭ 
Ʌɭɝɚɧɫɶɤɿɣ ɨɛɥɚɫɬɿ [5]

Ɋɢɫ.2  Ⱦɢɧɚɦɿɤɚ ɭ ɝɚɥɭɡɿ ɬɜɚɪɢɧɧɢɰɬɜɚ ɭ 
Ʌɭɝɚɧɫɶɤɿɣ ɨɛɥɚɫɬɿ [5]

ɍ ȺɉɄ  Ʌɭɝɚɧɳɢɧɢ ɿɫɧɭɸɬɶ ɬɚɤɿ ɩɪɨɛɥɟɦɢ:
 ɧɟɞɨɫɬɚɬɧɹ ɮɿɧɚɧɫɨɜɚ ɞɨɩɨɦɨɝɚ ɞɟɪɠɚɜɢ ɭ ɝɚɥɭɡɿ ɬɜɚɪɢɧɧɢɰɬɜɚ;
 ɫɤɨɪɨɱɟɧɧɹ ɩɨɝɨɥɿɜ’ɹ ɯɭɞɨɛɢ ɬɚ ɩɬɢɰɿ ɜ ɭɫɿɯ ɜɢɞɚɯ ɝɨɫɩɨɞɚɪɫɬɜ,

ɧɚɫɥɿɞɤɨɦ ɱɨɝɨ є ɡɦɟɧɲɟɧɧɹ ɜɚɥɨɜɨʀ ɩɪɨɞɭɤɰɿʀ ɬɜɚɪɢɧɧɢɰɬɜɚ;
 ɡɚɫɬɚɪɿɥɚ ɬɟɯɧɿɤɚ;
 ɫɤɨɪɨɱɟɧɧɹ ɱɢɫɟɥɶɧɨɫɬɿ ɩɪɚɰɿɜɧɢɤɿɜ ɚɝɪɚɪɧɨɝɨ ɫɟɤɬɨɪɭ;
 ɜɿɞɫɭɬɧɿɫɬɶ ɧɚɩɪɹɦɤɿɜ ɪɟɚɥɿɡɚɰɿʀ ɚɝɪɚɪɧɨʀ ɩɪɨɞɭɤɰɿʀ;
 ɡɨɧɚ ɩɪɨɜɟɞɟɧɧɹ ɈɈɋ.

Ɉɪɝɚɧɚɦɢ ɦɿɫɰɟɜɨɝɨ ɫɚɦɨɜɪɹɞɭɜɚɧɧɹ ɪɟɝɿɨɧɭ ɬɚ ɭɪɹɞɨɦ ɞɟɪɠɚɜɢ ɜɠɟ ɩɪɢɣɦɚɸɬɶɫɹ 
ɝɨɫɩɨɞɚɪɫɶɤɿ ɪɿɲɟɧɧɹ ɳɨɞɨ ɩɨɤɪɚɲɟɧɧɹ ɫɢɬɭɚɰɿʀ ȺɉɄ Ʌɭɝɚɧɫɶɤɨʀ ɨɛɥɚɫɬɿ.

ɉɟɪɲ ɡɚ ɜɫɟ, ɭɪɹɞ ɤɪɚʀɧɢ ɜɩɪɨɜɚɞɠɭє ɩɪɨɟɤɬ Ɂɚɤɨɧɭ ɍɤɪɚʀɧɢ ɜɿɞ 05.02.2019 ɪ. І 10001 
«ɉɪɨ ɜɧɟɫɟɧɧɹ ɡɦɿɧ ɞɨ ɪɨɡɞɿɥɭ Б "ɉɟɪɟɯɿɞɧɿ ɩɨɥɨɠɟɧɧɹ" Ɂɟɦɟɥɶɧɨɝɨ ɤɨɞɟɤɫɭ ɍɤɪɚʀɧɢ ɳɨɞɨ 
ɦɨɪɚɬɨɪɿɸ ɧɚ ɜɿɞɱɭɠɟɧɧɹ ɡɟɦɟɥɶ ɫɿɥɶɫɶɤɨɝɨɫɩɨɞɚɪɫɶɤɨɝɨ ɩɪɢɡɧɚɱɟɧɧɹ» Д6Ж ɰɟɣ 
ɡɚɤɨɧɨɩɪɨɟɤɬ ɩɟɪɟɞɛɚɱɚє ɡɧɹɬɬɹ ɦɨɪɚɬɨɪɿɸ ɡ ɭɤɪɚʀɧɫɶɤɢɯ ɡɟɦɟɥɶ, ɳɨ ɞɚɫɬɶ ɩɪɚɜɨ 
ɝɪɨɦɚɞɹɧɚɦ ɜɨɥɨɞɿɬɢ, ɤɨɪɢɫɬɭɜɚɬɢɫɹ, ɪɨɡɩɨɪɹɞɠɚɬɢɫɹ ɫɜɨʀɦɢ ɡɟɦɥɹɦɢ.

Ɍɚɤɨɠ ɨɪɝɚɧɚɦɢ ɦɿɫɰɟɜɨɝɨ ɫɚɦɨɜɪɹɞɭɜɚɧɧɹ Ʌɭɝɚɧɳɢɧɢ ɜɩɪɨɜɚɞɠɟɧɨ ɫɢɫɬɟɦɭ ɩɨ 
ɡɛɿɥɶɲɟɧɧɸ ɜɪɨɠɚɣɧɨɫɬɿ ɭ ɝɚɥɭɡɿ ɪɨɫɥɢɧɧɢɰɬɜɚ, ɲɥɹɯɨɦ ɡɚɫɬɨɫɭɜɚɧɧɹ ɦɨɞɟɪɧɿɡɨɜɚɧɨʀ 
ɫɿɥɶɝɨɫɩɬɟɯɧɿɤɢ ɬɚ ɡɛɿɥɶɲɟɧɧɹ ɩɨɫɿɜɧɢɯ ɩɥɨɳ, ɳɨ ɞɨɡɜɨɥɢɬɶ ɡɛɿɥɶɲɢɬɢ ɜɚɥɨɜɢɣ ɡɛɿɪ 
ɡɟɪɧɨɜɢɯ ɤɭɥɶɬɭɪ ɞɨ 100 ɬɢɫ.ɬɨɧ.

ɍ ɫɮɟɪɿ ɬɜɚɪɢɧɧɢɰɬɜɚ ɞɨ ɤɿɧɰɹ 2020 ɪ. ɨɱɿɤɭєɬɶɫɹ ɡɛɿɥɶɲɟɧɧɹ  ɤɿɥɶɤɨɫɬɿ ɩɨɝɨɥɿɜ’ɹ ɭɫɿɯ 
ɜɢɞɿɜ ɫɿɥɶɫɶɤɨɝɨɫɩɨɞɚɪɫɶɤɢɯ ɬɜɚɪɢɧ ɬɚ ɩɿɞɜɢɳɟɧɧɹ ʀɯ ɩɪɨɞɭɤɬɢɜɧɨɫɬɿ ɡɚ ɪɚɯɭɧɨɤ ɜɥɚɫɧɢɯ 
ɤɨɲɬɿɜ ɚɝɪɚɪɿʀɜ. Ʉɪɿɦ ɬɨɝɨ, ɩɟɪɟɞɛɚɱɚєɬɶɫɹ ɭɱɚɫɬɶ ɚɝɪɨɩɪɨɦɢɫɥɨɜɰɿɜ ɪɚɣɨɧɭ ɭ ɞɟɪɠɚɜɧɿɣ 
ɛɸɞɠɟɬɧɿɣ ɩɪɨɝɪɚɦɿ ɩɿɞɬɪɢɦɤɢ ɪɨɡɜɢɬɤɭ ɯɦɟɥɹɪɫɬɜɚ, ɡɚɤɥɚɞɟɧɧɹ ɦɨɥɨɞɢɯ ɫɚɞɿɜ, 
ɜɢɧɨɝɪɚɞɧɢɤɿɜ ɬɚ ɹɝɿɞɧɢɤɿɜ.

Ⱦɨ ɤɿɧɰɹ 2020 ɪɨɤɭ ɩɥɚɧɭєɬɶɫɹ ɭɱɚɫɬɶ ɜ ɨɛɥɚɫɧɿɣ ɩɪɨɝɪɚɦɿ ɪɨɡɜɢɬɤɭ ɬɚ ɩɿɞɬɪɢɦɤɢ 
ɚɝɪɨɩɪɨɦɢɫɥɨɜɨɝɨ ɤɨɦɩɥɟɤɫɭ ɭ ɱɚɫɬɢɧɿ ɧɚɞɚɧɧɹ ɱɚɫɬɤɨɜɨʀ ɤɨɦɩɟɧɫɚɰɿʀ ɧɚ ɡɚɤɭɩɿɜɥɸ 30 
ɞɨʀɥɶɧɢɯ ɚɩɚɪɚɬɿɜ ɜɿɬɱɢɡɧɹɧɨɝɨ ɜɢɪɨɛɧɢɰɬɜɚ  ɞɥɹ ɿɧɞɢɜɿɞɭɚɥɶɧɢɯ ɫɟɥɹɧɫɶɤɢɯ ɝɨɫɩɨɞɚɪɫɬɜ, ɜ 
ɹɤɢɯ ɭɬɪɢɦɭєɬɶɫɹ ɧɟ ɦɟɧɲɟ ɬɪɶɨɯ ɝɨɥɿɜ ɤɨɪɿɜ ɧɚ ɫɭɦɭ 150000 ɝɪɢɜɟɧɶ.Д7Ж

Ɂɚɝɚɥɨɦ, ɦɨɠɧɚ ɫɤɚɡɚɬɢ, ɳɨ ɜɿɞ ɟɮɟɤɬɢɜɧɨɫɬɿ ɬɚ ɩɪɨɞɭɤɬɢɜɧɨɫɬɿ ɩɪɢɣɧɹɬɢɯ ɪɿɲɟɧɶ, 
ɡɚɥɟɠɢɬɶ ɫɬɚɧ ɬɚ ɪɨɡɜɢɬɨɤ ɹɤ ɟɤɨɧɨɦɿɤɢ ɪɟɝɿɨɧɭ, ɬɚɤ ɿ ɧɚɰɿɨɧɚɥɶɧɨʀ ɟɤɨɧɨɦɿɤɢ ɡɚɝɚɥɨɦ.
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Ɉ ɋɈɈɌɇɈɒȿɇɂɂ ȼȿɅɂɑɂɇ ɉɊɈɂɁȼɈȾɋɌȼȿɇɇɈɃ ɆɈɓɇɈɋɌɂ 
ɂ ɗɄɈɇɈɆɂɑȿɋɄɈȽɈ ɉɈɌȿɇɐɂȺɅȺ ɊȿȽɂɈɇȺɅɖɇɈȽɈ ɄɅȺɋɌȿɊȺ
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Ʉɪɢɜɭɥɹ ɉ. ȼ., ɤ.ɷ.ɧ., ɞɨɰ.

ȼɨɫɬɨɱɧɨɭɤɪɚɢɧɫɤɢɣ ɧɚɰɢɨɧɚɥɶɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ ɢɦɟɧɢ ȼɥɚɞɢɦɢɪɚ Ⱦɚɥɹ
 ȼ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɥɢɬɟɪɚɬɭɪɟ ɱɚɫɬɨ ɜɫɬɪɟɱɚɸɬɫɹ ɧɚɪɚɜɧɟ ɭɬɜɟɪɠɞɟɧɢɹ ɨ недоисполь- 

ɡɨɜɚɧɧɨɫɬɢ ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɩɨɬɟɧɰɢɚɥɚ ɢ ɨ ɩɨɬɪɟɛɧɨɫɬɢ ɢɡɵɫɤɚɧɢɹ ɪɟɡɟɪɜɨɜ использо- 
ɜɚɧɢɹ ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɩɨɬɟɧɰɢɚɥɚ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɩɪɢɜɟɫɬɢ ɤ ɭɜɟɥɢɱɟɧɢɸ эффективно- 
ɫɬɢ ɟɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɢ ɨɛɳɟго ɭɪɨɜɧя ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɩɨɬɪɟɛɥɟɧɢɹ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. ȼ 
ɨɛɨɫɧɨɜɚɧɢɢ ɬɚɤɢɯ ɜɵɫɤɚɡɵɜɚɧɢɣ ɩɨɱɬɢ ɜɫɟɝɞɚ ɩɪɨɢɫɯɨɞɢɬ смещеɧɢɟ ɜ ɢɧɬɟɪɩɪɟɬɚɰɢɹɯ 
ɛɚɡɨɜɨɝɨ ɩɨɧɢɦɚɧɢɹ ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɤɚɬɟɝɨɪɢɣ ɜ ɧɟɤɢɟ ɛɵɬɨɜɵɟ ɢɯ ɬɪɚɤɬɨɜɤɢ: экономи- 
ɱɟɫɤɢɣ ɩɨɬɟɧɰɢɚɥ ɫɬɚɧɨɜɢɬɫɹ ɧɨɪɦɨɣ ɬɪɚɤɬɨɜɚɬɶ ɤɚɤ ɧɟɤɢɣ ɚɧɚɥɨɝ «ɨɛɳɟɝɨ экономи- 
ɱɟɫɤɨɝɨ ɪɟɡɟɪɜɚ», ɢɥɢ ɞɚɠɟ ɟɳё ɲɢɪɟ – ɤɚɤ ɚɧɚɥɨɝ «ɪɟɫɭɪɫɧɨɣ ɛɚɡɵ ɯɨɡɹɣɫɬɜɟɧɧɨɝɨ 
ɨɛɴɟɤɬɚ». Ȼɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɧɚɭɱɧɨɣ ɥɢɬɟɪɚɬɭɪɵ, ɩɨɫɜɹɳёɧɧɨɣ ɜɨɩɪɨɫɭ ɨɰɟɧɤɢ, 
ɭɩɪɚɜɥɟɧɢɸ, ɪɚɡɜɢɬɢɸ ɢ ɬ. ɞ. ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɩɨɬɟɧɰɢɚɥɚ ɪɚɡɦɵɥɚ ɩɨɧɢɦɚɧɢɟ ɷɬɨɣ 
ɤɚɬɟɝɨɪɢɢ, ɩɪɟɜɪɚɬɢɜ ɟё ɜ ɩɨɱɬɢ ɱɬɨ ɭɝɨɞɧɨ, ɨɬɧɨɫɢɦɨɟ ɤ ɯɨɡɹɣɫɬɜɟɧɧɵɦ ɨɛɴɟɤɬɚɦ. 

 Ⱦɥɹ ɩɨɹɫɧɟɧɢɹ ɧɟɝɚɬɢɜɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɬɚɤɢɯ ɧɟɬɟɪɦɢɧɨɥɨɝɢɱɟɫɤɢɯ, ɚ ɛɵɬɨɜɵɯ 
ɬɪɚɤɬɨɜɨɤ, ɩɪɨɜɟɞёɦ ɩɚɪɚɥɥɟɥɶ ɦɟɠɞɭ ɷɤɨɧɨɦɢɱɟɫɤɢɦ ɩɨɬɟɧɰɢɚɥɨɦ ɢ ɟɝɨ ɱɚɫɬɧɨɣ со- 
ɫɬɚɜɥɹɸɳɟɣ – производственной мощностью, ɩɨɫɤɨɥɶɤɭ ɢɦɟɧɧɨ ɷɬɚ ɤɚɬɟɝɨɪɢɹ (произ-
водственная мощность) ɨɤɚɡɚɥɚɫɶ ɧɟɡɚɬɪɨɧɭɬɨɣ ɧɟɫɬɪɨɝɢɦɢ переистолкованияɦɢ, ɧɨ 
ɢɦɟɟɬ ɫɚɦɨɟ ɩɪɹɦɨɟ ɨɬɧɨɲɟɧɢɟ ɤ ɧɚɭɱɧɨɦɭ ɢɫɬɨɥɤɨɜɚɧɢɸ ɤɚɬɟɝɨɪɢɢ экономический 
потенциал. ɂɬɚɤ, ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɚɹ ɦɨɳɧɨɫɬɶ – ɷɬɨ ɬɨ, ɱɬɨ ɫɨɝɥɚɫɧɨ ɬɪɚɞɢɰɢɢ опреде- 
ɥɟɧɢɹ ɟё ɤɚɤ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɤɚɬɟɝɨɪɢɢ (ɬɨ ɟɫɬɶ ɨɩɪɟɞɟɥɟɧɢɹ ɤɚɤ ɞɟɮɢɧɢɰɢɢ), ɹɜɥɹɟɬɫɹ 
максимально ɜɨɡɦɨɠɧɵɦ ɨɛɴёɦɨɦ ɩɪɨɢɡɜɨɞɫɬɜɚ ɧɚ ɛɚɡɟ ɨɫɧɨɜɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 
ɮɨɧɞɨɜ ɩɪɟɞɩɪɢɹɬɢɹ, ɚ ɫɨɝɥɚɫɧɨ ɬɪɚɞɢɰɢɢ ɟё ɪɚɫɱёɬɚ (ɬɨ ɟɫɬɶ ɨɩɪɟɞɟɥɟɧɢɹ ɤɚɤ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɨɩɪɟɞɟɥёɧɧɨɝɨ ɫɩɨɫɨɛɚ ɜɵɱɢɫɥɟɧɢɹ ɡɧɚɱɟɧɢɣ) ɹɜɥɹɟɬɫɹ минимальной 
ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɶɸ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɫɬɪɭɤɬɭɪɵ ɩɪɟɞɩɪɢɹɬɢɹ. ɂ ɧɢɤɨɝɨ ɢɡ 
ɫɩɟɰɢɚɥɢɫɬɨɜ ɷɬɨ ɩɪɨɬɢɜɨɪɟɱɢɟ «ɦɚɤɫɢɦɚɥɶɧɨɝɨ» ɢ «ɦɢɧɢɦɚɥɶɧɨɝɨ» ɧɟ ɩɭɬɚɟɬ, 
ɩɨɫɤɨɥɶɤɭ ɪɟɱɶ ɜ ɫɭɳɧɨɫɬɢ ɢɞёɬ ɨ ɦɢɧɢɦɚɤɫɟ. Ɉɞɧɚɤɨ, ɫɥɨɜɨ «ɦɨɳɶ» – ɷɬɨ ɜɫɟɝɨ ɥɢɲɶ 
ɪɭɫɫɤɨɹɡɵɱɧɵɣ ɚɧɚɥɨɝ ɫɥɨɜɚ «ɩɨɬɟɧɰɢɹ», ɚ «ɩɨɬɟɧɰɢɚɥ» – «ɦɨɳɧɨɫɬɶ\ɦɨɳɧɵɣ\ 
ɫɢɥɨɜɨɣ».   «ɗɤɨɧɨɦɢɱɟɫɤɢɣ» ɠɟ  –  ɪɚɫɲɢɪɟɧɢɟ ɭɤɚɡɚɬɟɥɹ  «производственный»   на все
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ɜɢɞɵ ɪɟɫɭɪɫɨɜ (ɧɟ ɬɨɥɶɤɨ ɈɉɎ, ɧɨ ɢ на ɩɪɟɞɦɟɬɵ ɬɪɭɞɚ, ɪɚɛɨɱɭɸ ɫɢɥɭ, ɮɢɧɚɧɫɵ, 
ɢɧɮɨɪɦɚɰɢɸ, ɧɨɭ-ɯɚɭ ɢ ɬ. ɞ.) ɢ ɜɫɟ ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɫɮɟɪɵ (ɧɟ ɬɨɥɶɤɨ ɩɪɨɢɡɜɨɞɫɬɜɚ, ɧɨ ɢ 
ɨɛɦɟɧɚ, ɪɚɫɩɪɟɞɟɥɟɧɢɹ, ɩɨɬɪɟɛɥɟɧɢɹ). Ɍɨ ɟɫɬɶ ɨɱɟɜɢɞɧɨ, ɱɬɨ ɤɚɬɟɝɨɪɢɹ экономический 
потенциал ɹɜɥɹɟɬɫɹ ɛɨɥɟɟ ɲɢɪɨɤɨɣ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɤɚɬɟɝɨɪɢɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ 
ɦɨɳɧɨɫɬɢ, ɢ ɜɩɨɥɧɟ ɦɨɝɥɚ ɛɵ ɢɦɟɧɨɜɚɬɶɫɹ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɦɨɳɧɨɫɬɶɸ, ɧɨ ɢɧɨɝɞɚ ɜ 
ɬɟɪɦɢɧɨɥɨɝɢɢ ɩɪɨɹɜɥɹɟɬɫɹ ɬɪɚɞɢɰɢɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɢɧɨɹɡɵɱɧɵɯ ɬɟɪɦɢɧɨɷɥɟɦɟɧɬɨɜ 
ɬɨɥɶɤɨ ɜ ɫɨɱɟɬɚɧɢɢ ɫ ɞɪɭɝɢɦɢ ɢɧɨɹɡɵɱɧɵɦɢ, ɢ ɧɚɨɛɨɪɨɬ ɪɭɫɫɤɢɯ ɫ ɪɭɫɫɤɢɦɢ: 
«ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɚɹ ɦɨɳɧɨɫɬɶ» ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɟɟ «ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɨɬɟɧɰɢɚɥɚ» (ɧɨ 
ɦɨɝɥɚ ɛɵ ɡɚɤɪɟɩɢɬɶɫɹ ɜɟɪɫɢɹ ɬɟɪɦɢɧɚ ɬɢɩɚ «ɩɪɨɞɭɤɰɢɨɧɧɵɣ ɩɨɬɟɧɰɢɚɥ»), ɚ 
«ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɩɨɬɟɧɰɢɚɥ» ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɟɟ «ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɦɨɳɧɨɫɬɢ» (ɧɨ ɦɨɝɥɚ 
ɛɵ ɡɚɤɪɟɩɢɬɶɫɹ ɜɟɪɫɢɹ ɬɟɪɦɢɧɚ ɬɢɩɚ «ДɨɛɳɟЖɯɨɡɹɣɫɬɜɟɧɧɚɹ ɦɨɳɧɨɫɬɶ»).

 ɇɚɱɢɧɚɹ ɤɨɪɪɟɫɩɨɧɞɢɪɨɜɚɬɶɫɹ ɜ ɫɨɡɧɚɧɢɢ ɦɧɨɝɢɯ ɢɫɩɨɥɶɡɭɸɳɢɯ ɬɟɪɦɢɧ ɫ 
ɭɫɜɨɟɧɧɵɦɢ ɬɪɚɤɬɨɜɤɚɦɢ ɫɥɨɜɚ «ɩɨɬɟɧɰɢɚɥ» ɜ ɞɪɭɝɢɯ ɧɚɭɤɚɯ ɢ ɟɝɨ ɛɵɬɨɜɵɦɢ 
ɡɧɚɱɟɧɢɹɦɢ, ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɩɨɬɟɧɰɢɚɥ ɜ ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɬɟɤɫɬɚɯ ɤɚɤ ɛɭɞɬɨ ɨɫɬɚёɬɫɹ ɜ 
ɩɨɥɟ ɞɟɣɫɬɜɢɹ ɫɥɨɜɚ «ɦɚɤɫɢɦɚɥɶɧɵɣ», ɧɨ ɢɫɤɥɸɱɚɟɬɫɹ ɢɡ ɩɨɥɹ ɞɟɣɫɬɜɢɹ ɨɩɪɟɞɟɥɢɬɟɥɹ 
«ɦɢɧɢɦɚɥɶɧɵɣ», ɬɨ ɟɫɬɶ ɜɨ ɦɧɨɝɢɯ ɬɟɤɫɬɚɯ ɭɬɪɚɱɢɜɚɟɬɫɹ ɟɝɨ ɦɢɧɢɦɚɤɫɧɨɟ ɩɨɧɢɦɚɧɢɟ. 
ȼ ɪɟɡɭɥɶɬɚɬɟ ɭ ɦɧɨɝɢɯ ɚɜɬɨɪɨɜ ɬɚɤɢɯ ɬɟɤɫɬɨɜ ɫɤɜɨɡɢɬ ɢɯ ɫɭɝɝɟɫɬɢɜɧɨɟ ɨɳɭɳɟɧɢɟ ɬɨɝɨ, 
ɱɬɨ ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɩɨɬɟɧɰɢɚɥ ɛɨɥɶɲɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɦɨɳɧɨɫɬɢ, ɩɨɬɨɦɭ ɱɬɨ ɷɬɨ 
ɛɨɥɟɟ ɨɛɳɚɹ ɤɚɬɟɝɨɪɢɹ ɢ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɨɰɟɧɤɭ ɛɨɥɶɲɟɝɨ ɱɢɫɥɚ ɮɚɤɬɨɪɨɜ 
ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɜɨɨɛɳɟ ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ. ɇɨ ɧɚ ɫɚɦɨɦ ɠɟ ɞɟɥɟ ɧɟɬ: ɱɟɦ ɛɨɥɶɲɟ 
ɜɤɥɸɱɚɬɶ ɩɚɪɚɦɟɬɪɨɜ ɜ ɦɨɞɟɥɶ ɨɰɟɧɢɜɚɧɢɹ ɩɨ ɩɚɪɚɦɟɬɪɭ ɦɢɧɢɦɚɤɫɚ, ɬɟɦ ɜɟɪɨɹɬɧɨ 
ɦɟɧɶɲɟй ɛɭɞɟɬ ɨɰɟɧɤɚ. Ⱥ ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɩɨɬɟɧɰɢɚɥ, ɜ ɫɢɥɭ ɬɨɝɨ, ɱɬɨ ɹɜɥɹɟɬɫɹ ɛɨɥɟɟ 
ɨɛɳɟɣ ɤɚɬɟɝɨɪɢɟɣ, ɚ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɜ ɧɟɝɨ ɜɤɥɸɱɟɧɵ ɜɫɟ ɢɧɵɟ ɱɚɫɬɧɵɟ ɜɢɞɵ 
ɩɨɬɟɧɰɢɚɥɨɜ-ɦɨɳɧɨɫɬɟɣ, ɧɟɫɨɦɧɟɧɧɨ ɞɨɥɠɟɧ ɩɨɥɭɱɚɬɶ ɦɟɧɶɲɢɟ ɨɰɟɧɤɢ, ɛɵɬɶ ɦɟɧɶɲɟ 
ɩɨ ɡɧɚɱɟɧɢɸ. ɑɟɦ ɛɨɥɶɲɟɟ ɱɢɫɥɨ ɩɚɪɚɦɟɬɪɨɜ ɜ ɨɰɟɧɤɟ ɩɨ ɤɨɧɰɟɩɬɭ «ɭɡɤɨɟ 
ɦɟɫɬɨ» (ɚɧɚɥɨɝ «ɛɨɱɤɢ Ʌɢɛɢɯɚ» ɭ ɷɤɨɥɨɝɨɜ), ɬɟɦ ɫ ɛɨɥɶɲɟɣ ɜɟɪɨɹɬɧɨɫɬɶɸ ɧɚɣɞёɬɫɹ ɟɳё 
ɛɨɥɟɟ ɭɡɤɨɟ ɦɟɫɬɨ. Ɉɬɨɠɞɟɫɬɜɥɹɬɶ ɩɨɬɟɧɰɢɚɥ ɫ ɪɟɡɟɪɜɚɦɢ ɭɜɟɥɢɱɟɧɢɹ ɦɨɳɧɨɫɬɢ – 
ɬɟɪɦɢɧɨɥɨɝɢɱɟɫɤɢ ɨɩɚɫɧɨ, ɩɨɫɤɨɥɶɤɭ ɷɬɨ ɞɜɟ ɜɡɚɢɦɨɫɜɹɡɚɧɧɵɟ ɤɚɬɟɝɨɪɢɢ, ɢ ɱɟɦ 
ɦɟɧɶɲɟ ɨɞɧɚ, ɬɟɦ ɫ более ɜɵɫɨɤɨɣ ɜɟɪɨɹɬɧɨɫɬɶɸ ɦɨɠɟɬ ɛɵɬɶ ɛɨɥɶɲɟ ɞɪɭɝɚɹ (ɟɫɥɢ ɪɟɱɶ 
ɢɞёɬ ɨ ɫɨɫɬɨɹɧɢɹɯ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɪɟɡɟɪɜɨɜ ɜ ɨɞɧɨɦ ɢ ɬɨɦ ɠɟ ɯɨɡɹɣɫɬɜɟɧɧɨɦ ɨɛɴɟɤɬɟ). 
ɉɪɚɝɦɚɬɢɱɟɫɤɢ ɠɟ ɬɚɤɨɟ ɨɬɨɠɞɟɫɬɜɥɟɧɢɟ ɧɟɰɟɥɟɫɨɨɛɪɚɡɧɨ, ɩɨɫɤɨɥɶɤɭ ɤɚɬɟɝɨɪɢɹ 
ɧɟɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɞɨɫɬɭɩɧɵɯ ɪɟɫɭɪɫɨɜ ɢ ɩɪɨɩɭɫɤɧɵɯ ɫɩɨɫɨɛɧɨɫɬɟɣ, ɤɨɧɟɱɧɨ ɠɟ, 
ɛɭɞɭɱɢ ɜɨɫɬɪɟɛɨɜɚɧɧɨɣ, ɢɦɟɟɬ ɫɨɛɫɬɜɟɧɧɨɟ ɧɚɡɜɚɧɢɟ «ɪɟɡɟɪɜɵ». ɇɨ ɩɨɦɢɦɨ ɬɚɤɨɝɨ 
ɨɬɨɠɞɟɫɬɜɥɟɧɢɹ ɜɫɬɪɟɱɚɟɬɫɹ ɟɳё ɢ ɨɬɨɠɞɟɫɬɜɥɟɧɢɟ ɫ ɫɭɦɦɨɣ ɦɨɳɧɨɫɬɢ ɢ ɪɟɡɟɪɜɨɜ, – ɢ 
ɬɚɤɨɟ ɩɨɧɹɬɢɟ ɜɨɫɬɪɟɛɨɜɚɧɨ, ɧɨ ɧɟ ɜɨɫɬɪɟɛɨɜɚɧɨ ɨɬɨɠɞɟɫɬɜɥɟɧɢɟ, ɩɨɫɤɨɥɶɤɭ ɬɚɤɚɹ 
ɤɨɦɛɢɧɚɰɢɹ ɬɟɪɦɢɧɨɜ-ɨɦɨɧɢɦɨɜ ɞɟɡɨɪɢɟɧɬɢɪɭɟɬ ɫɩɟɰɢɚɥɢɫɬɨɜ. 

  ȿɳё ɛɨɥɟɟ ɨɛɨɫɬɪёɧɧɨɣ ɫɢɬɭɚɰɢɹ ɬɟɪɦɢɧɨɥɨɝɢɱɟɫɤɨɣ ɩɭɬɚɧɢɰɵ ɜ ɷɬɨɦ ɜɨɩɪɨɫɟ 
ɫɬɚɧɨɜɢɬɫɹ ɬɨɝɞɚ, ɤɨɝɞɚ ɪɟɱɶ ɢɞёɬ ɨɛ ɷɤɨɧɨɦɢɱɟɫɤɨɦ ɩɨɬɟɧɰɢɚɥɟ ɪɟɝɢɨɧɚɥɶɧɵɯ 
ɤɥɚɫɬɟɪɨɜ. Ɇɚɥɨ ɬɨɝɨ, ɱɬɨ ɬɟɪɦɢɧ «ɤɥɚɫɬɟɪ» ɨɬɨɠɞɟɫɬɜɥɹɸɬ ɬɨ ɫ «ɤɨɧɫɨɪɰɢɭɦɨɦ», ɬɨ ɫ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨ-ɬɟɪɪɢɬɨɪɢɚɥɶɧɵɦ ɤɨɦɩɥɟɤɫɨɦ (ɌɉɄ), ɬɨ ɜɨɨɛɳɟ ɩɪɢɞɚɸɬ ɟɦɭ ɧɟɤɢɟ 
ɫɨɛɫɬɜɟɧɧɵɟ ɭɡɤɢɟ ɡɧɚɱɟɧɢɹ, ɯɨɬɹ ɬɟɪɦɢɧ ɧɟ ɹɜɥɹɟɬɫɹ ɫɨɛɫɬɜɟɧɧɨɫɬɶɸ пользователей- 
ɧɟɨɮɢɬɨɜ. ɇɨ ɢ ɪɚɫɲɢɪɟɧɢɟ ɱɢɫɥɚ ɩɪɟɞɩɪɢɹɬɢɣ, ɜɯɨɞɹɳɢɯ ɜ ɪɟɝɢɨɧɚɥɶɧɵɣ ɤɥɚɫɬɟɪ, ɜ 
ɬɚɤɢɯ ɫɭɝɝɟɫɬɢɜɧɵɯ ɢɧɬɟɪɩɪɟɬɚɰɢɹɯ ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɩɨɬɟɧɰɢɚɥɚ ɫɪɚɛɚɬɵɜɚɟɬ 
аналогиɱɧɨ ɪɚɫɲɢɪɟɧɢɸ ɱɢɫɥɚ ɭɱɢɬɵɜɚɟɦɵɯ ɮɚɤɬɨɪɨɜ: ɫɨɡɞɚёɬɫɹ ɦɚɫɫɨɜɨɟ 
ɢɧɬɭɢɬɢɜɧɨɟ ɡɚɛɥɭɠɞɟɧɢɟ, ɱɬɨ ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɩɨɬɟɧɰɢɚɥ ɪɟɝɢɨɧɚɥɶɧɨɝɨ ɤɥɚɫɬɟɪɚ 
якобы ɛɨɥɶɲɟ ɥɸɛɨɝɨ ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɩɨɬɟɧɰɢɚɥɚ ɜɯɨɞɹɳɟɝɨ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɭɸ 
ɫɬɪɭɤɬɭɪɭ ɤɥɚɫɬɟɪɚ ɩɪɟɞɩɪɢɹɬɢɹ. ȿɫɥɢ ɛɵ ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɩɨɬɟɧɰɢɚɥ ɛɵɥ ɫɭɦɦɨɣ 
ɯɨɡɹɣɫɬɜɟɧɧɵɯ ɦɨɳɧɨɫɬɟɣ ɢ ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɪɟɡɟɪɜɨɜ, ɬɨ ɬɚɤ ɛɵ ɢ ɛɵɥɨ, ɧɨ ɷɬɨ ɧɟ ɬɚɤ, 
ɩɨɫɤɨɥɶɤɭ ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɩɨɬɟɧɰɢɚɥ – ɷɬɨ ɢ ɟɫɬɶ ɨɛɳɟɯɨɡɹɣɫɬɜɟɧɧɚɹ ɦɨɳɧɨɫɬɶ, ɬɨ ɟɫɬɶ 
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ɦɚɤɫɢɦɚɥɶɧɨ ɜɨɡɦɨɠɧɵɣ ɨɛɴёɦ ɩɪɨɢɡɜɨɞɫɬɜɚ ɫ ɭɱёɬɨɦ ɜɫɟɯ ɜɢɞɨɜ ɪɟɫɭɪɫɨɜ, ɢɥɢ ɱɬɨ ɬɨ 
ɠɟ ɫɚɦɨɟ – ɦɢɧɢɦɚɥɶɧɚɹ ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɫɬɪɭɤɬɭɪɟ, 
ɭɱɢɬɵɜɚɸɳɟɣ ɜɫɸ ɫɨɜɨɤɭɩɧɨɫɬɶ ɪɟɫɭɪɫɨɜ ɩɨ ɜɫɟɣ ɫɨɜɨɤɭɩɧɨɫɬɢ ɯɨɡɹɣɫɬɜɟɧɧɵɯ 
ɨɛɴɟɤɬɨɜ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɩɨɬɟɧɰɢɚɥ ɪɟɝɢɨɧɚɥɶɧɨɝɨ ɤɥɚɫɬɟɪɚ ɜ ɥɭɱɲɟɦ 
ɫɥɭɱɚɟ ɪɚɜɟɧ ɤɚɤɨɣ-ɬɨ ɤɨɧɤɪɟɬɧɨɣ (ɦɢɧɢɦɚɥɶɧɨɣ) ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɨɞɧɨɝɨ 
ɢɡ ɜɯɨɞɹɳɟɝɨ ɜ ɷɬɨɬ ɤɥɚɫɬɟɪ ɩɪɟɞɩɪɢɹɬɢɹ, ɧɨ ɢ ɬɚɤɨɟ ɪɚɜɟɧɫɬɜɨ ɤɪɚɣɧɟ 
ɧɟɩɪɚɜɞɨɩɨɞɨɛɧɨ, ɚ ɛɨɥɟɟ ɩɪɚɜɞɨɩɨɞɨɛɧɨ ɬɨ, ɱɬɨ ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɩɨɬɟɧɰɢɚɥ 
ɪɟɝɢɨɧɚɥɶɧɨɝɨ ɤɥɚɫɬɟɪɚ ɡɧɚɱɢɬɟɥɶɧɨ ɦɟɧɶɲɟ ɞɚɠɟ ɫɚɦɨɣ ɦɚɥɟɧɶɤɨɣ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ 
ɦɨɳɧɨɫɬɢ ɩɪɟɞɩɪɢɹɬɢɹ, ɜɯɨɞɹɳɟɝɨ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɭɸ ɫɬɪɭɤɬɭɪɭ ɩɟɪɟɞɟɥɨɜ 
ɪɟɝɢɨɧɚɥɶɧɨɝɨ ɤɥɚɫɬɟɪɚ. ȼɫɹɤɢɟ ɠɟ ɢɧɬɟɧɰɢɢ ɪɚɡɜɢɬɢɹ ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɩɨɬɟɧɰɢɚɥɚ 
ɪɟɝɢɨɧɚɥɶɧɵɯ ɤɥɚɫɬɟɪɨɜ – ɷɬɨ ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ ɢɧɬɟɧɰɢɢ ɨ ɜɵɹɜɥɟɧɢɢ ɢ ɩɪɟɨɞɨɥɟɧɢɢ 
ɭɡɤɢɯ ɦɟɫɬ ɜ ɫɬɪɭɤɬɭɪɟ ɤɥɚɫɬɟɪɨɜ.

ɉɈɋɌȺɇɈȼɄȺ ɁȺȼȾȺɇɇə ɌȺɄɋɈɇɈɆȱȲ ɈɉɅȺɌɂ ɉɊȺɐȱ
ɒɬɚɩɚɭɤ ɋ. ɋ., ɤ. ɟ. ɧ., ɞɨɰɟɧɬ

ɋɯɿɞɧɨɭɤɪɚʀɧɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɿɦɟɧɿ ȼɨɥɨɞɢɦɢɪɚ Ⱦɚɥɹ, ɞɨɰɟɧɬ
Ɉɫɬɚɧɧɿɦ ɱɚɫɨɦ ɜ ɩɪɚɤɬɢɰɿ ɭɩɪɚɜɥɿɧɧɹ ɡ’ɹɜɢɥɚɫɹ ɜɟɥɢɤɚ ɤɿɥɶɤɿɫɬɶ ɫɢɫɬɟɦ ɨɩɥɚɬɢ 

ɩɪɚɰɿ, ɬɚɤ ɱɢ ɿɧɚɤɲɟ ɩɪɢɫɬɨɫɨɜɚɧɢɯ ɞɨ ɤɨɧɤɪɟɬɧɢɯ ɭɦɨɜ ɞɿɹɥɶɧɨɫɬɿ ɩɪɚɰɿɜɧɢɤɿɜ ɬɚ 
ɫɩɨɞɿɜɚɧɨɝɨ ɪɟɡɭɥɶɬɚɬɭ ʀɯɧɶɨʀ ɩɪɚɰɿ. Ɇɚɸɱɢ ɡɚ ɦɟɬɭ ɧɚɣɛɿɥɶɲ ɚɞɟɤɜɚɬɧɟ ɜɿɞɨɛɪɚɠɟɧɧɹ 
ɪɟɡɭɥɶɬɚɬɿɜ ɩɪɚɰɿ ɜ ʀʀ ɨɩɥɚɬɿ, ɩɿɞɩɪɢєɦɫɬɜɚ ɡɧɚɱɧɨ ɜɿɞɿɣɲɥɢ ɜɿɞ ɬɪɚɞɢɰɿɣɧɢɯ ɮɨɪɦ ɿ 
ɫɢɫɬɟɦ, ɚ ɩɨɪɹɞɨɤ ɨɩɥɚɬɢ ɩɪɚɰɿ, ɳɨ ɡɚɩɪɨɜɚɞɠɭєɬɶɫɹ ɞɥɹ ɨɤɪɟɦɢɯ ɤɚɬɟɝɨɪɿɣ 
ɩɪɚɰɿɜɧɢɤɿɜ, ɿɧɨɞɿ ɧɟ ɜɦɿɳɭєɬɶɫɹ ɜ ɬɟɨɪɟɬɢɱɧɿ ɪɚɦɤɢ ɨɩɢɫɭɜɚɧɢɯ ɭ ɩɿɞɪɭɱɧɢɤɚɯ ɮɨɪɦ ɿ 
ɫɢɫɬɟɦ.

Ɍɨɦɭ ɧɚɞɡɜɢɱɚɣɧɨ ɜɚɠɥɢɜɨɸ ɡ ɬɟɨɪɟɬɢɱɧɨʀ ɬɨɱɤɢ ɡɨɪɭ є ɧɟɨɛɯɿɞɧɿɫɬɶ ɩɨɛɭɞɨɜɢ
ɧɨɜɨɝɨ ɫɢɫɬɟɦɚɬɢɱɧɨɝɨ ɨɩɢɫɭ ɨɩɥɚɬɢ ɩɪɚɰɿ, ɹɤɚ, ɭ ɫɜɨɸ ɱɟɪɝɭ, ɜɢɦɚɝɚɬɢɦɟ 
ɡɚɩɪɨɜɚɞɠɟɧɧɹ ɧɨɜɢɯ ɪɚɧɝɨɜɢɯ ɤɚɬɟɝɨɪɿɣ ɞɨɫɥɿɞɠɭɜɚɧɨɝɨ ɩɢɬɚɧɧɹ. ɋɚɦɟ ɬɨɦɭ ɩɢɬɚɧɧɹ 
ɪɨɡɪɨɛɤɢ ɬɚɤɫɨɧɨɦɿʀ ɨɩɥɚɬɢ ɩɪɚɰɿ, ɩɨɛɭɞɨɜɚɧɨʀ ɧɚ ɿɫɧɭɸɱɢɯ ɚɛɨ ɡɧɨɜɭ ɡɚɩɪɨɜɚɞɠɟɧɢɯ 
ɪɚɧɝɨɜɢɯ ɤɚɬɟɝɨɪɿɹɯ, ɬɚ ɫɢɫɬɟɦɚɬɢɤɢ ɿɫɧɭɸɱɢɯ ɫɢɫɬɟɦ ɨɩɥɚɬɢ ɩɪɚɰɿ ɜɿɞɩɨɜɿɞɧɨ ɰɿєʀ 
ɬɚɤɫɨɧɨɦɿʀ ɞɟɞɚɥɿ ɧɚɛɭɜɚɸɬɶ ɛɿɥɶɲɨʀ ɚɤɬɭɚɥɶɧɨɫɬɿ ɬɚ, ɜɪɚɯɨɜɭɸɱɢ ʀɯɧɸ ɩɪɚɤɬɢɱɧɭ 
ɡɧɚɱɭɳɿɫɬɶ, ɩɨɬɪɟɛɭɸɬɶ ɹɤɨɦɨɝɚ ɲɜɢɞɲɨɝɨ ɜɢɪɿɲɟɧɧɹ.

ȱɫɧɭɸɱɚ ɬɚɤɫɨɧɨɦɿɹ ɨɩɥɚɬɢ ɩɪɚɰɿ ɩɟɪɟɞɛɚɱɚє ɜɢɞɿɥɟɧɧɹ ɬɪɶɨɯ ɪɚɧɝɨɜɢɯ ɤɚɬɟɝɨɪɿɣ: 
ɫɢɫɬɟɦɚ ɨɩɥɚɬɢ ɩɪɚɰɿ (ɧɚ ɡɪɚɡɨɤ ɬɚɪɢɮɧɨʀ), ɮɨɪɦɚ ɨɩɥɚɬɢ ɩɪɚɰɿ ɬɚ ɫɢɫɬɟɦɚ ɨɩɥɚɬɢ 
ɩɪɚɰɿ (ɧɚ ɡɪɚɡɨɤ ɜɿɞɪɹɞɧɨ-ɩɪɟɦɿɚɥɶɧɨʀ). ȼɠɟ ɿɡ ɫɚɦɨɝɨ ɩɟɪɟɥɿɤɭ ɧɚɣɦɟɧɭɜɚɧɶ ɪɚɧɝɿɜ 
ɫɬɚє ɨɱɟɜɢɞɧɢɦ ɧɟɞɨɫɤɨɧɚɥɿɫɬɶ ɭɫɬɚɥɟɧɨɝɨ ɩɿɞɯɨɞɭ, ɳɨ ɦɚє ɞɜɚ ɪɚɧɝɢ ɡ ɨɞɧɚɤɨɜɢɦɢ 
ɧɚɡɜɚɦɢ (ɯɨɱɚ ɧɚɣɦɟɧɭɜɚɧɧɹ ɪɚɧɝɿɜ ɧɟ є ɩɟɪɲɨɱɟɪɝɨɜɢɦ ɡɚɜɞɚɧɧɹɦ ɰɶɨɝɨ 
ɞɨɫɥɿɞɠɟɧɧɹ). əɤɳɨ ɪɨɤɿɜ ɡ ɩ’ɹɬɞɟɫɹɬ ɬɨɦɭ ɬɚɤɚ ɫɢɬɭɚɰɿɹ ɜɢɞɚɜɚɥɚɫɹ ɰɿɥɤɨɦ 
ɡɚɞɨɜɿɥɶɧɨɸ, ɛɨ ɤɪɿɦ ɬɚɪɢɮɧɨʀ ɫɢɫɬɟɦɢ ɿɧɲɢɯ ɫɢɫɬɟɦ ɧɟ ɿɫɧɭɜɚɥɨ, ɬɨ ɧɢɧɿ, ɡ ɩɨɹɜɨɸ ɧɟ 
ɬɿɥɶɤɢ ɛɟɡɬɚɪɢɮɧɨʀ ɫɢɫɬɟɦɢ (ɹɤɚ, ɞɨ ɪɟɱɿ, ɜɢɡɧɚɱɟɧɚ ɞɨɫɢɬɶ ɧɟɱɿɬɤɨ), ɚɥɟ ɣ ɛɟɡɥɿɱɿ 
ɿɧɲɢɯ, ɬ. ɡ. «ɡɦɿɲɚɧɢɯ ɫɢɫɬɟɦ», ɩɨɞɿɛɧɚ ɜɚɞɚ ɞɟɞɚɥɿ ɫɢɥɶɧɿɲɟ ɡɚɜɚɠɚɬɢɦɟ ɹɤ ɭ ɩɨɛɭɞɨɜɿ 
ɬɟɨɪɟɬɢɱɧɨɝɨ ɨɛґɪɭɧɬɭɜɚɧɧɹ ɨɩɥɚɬɢ ɩɪɚɰɿ, ɬɚɤ ɿ ɜ ʀʀ ɩɪɚɤɬɢɱɧɿɣ ɪɟɚɥɿɡɚɰɿʀ. Ⱦɨ ɬɨɝɨ ɠ 
ɜɢɤɨɪɢɫɬɚɧɧɹ ɫɥɨɜɚ «ɫɢɫɬɟɦɚ» ɞɥɹ ɩɨɡɧɚɱɟɧɧɹ ɨɤɪɟɦɢɯ ɬɚɤɫɨɧɨɦɿɱɧɢɯ ɪɚɧɝɿɜ ɡɚ 
ɧɚɹɜɧɨɫɬɿ ɿɧɲɢɯ ɜɢɡɧɚɱɚɥɶɧɢɯ ɫɥɿɜ («ɮɨɪɦɚ») ɞɥɹ ɿɧɲɢɯ ɪɚɧɝɿɜ ɬɚɤɨɠ є ɧɟɞɨɰɿɥɶɧɢɦ, 
ɨɫɤɿɥɶɤɢ ɫɢɫɬɟɦɚ ɨɩɥɚɬɢ ɩɪɚɰɿ — ɰɟ, ɩɟɪɟɞɭɫɿɦ, ɤɚɬɟɝɨɪɿɹ ɧɚɣɜɢɳɨɝɨ (ɧɭɥɶɨɜɨɝɨ) 
ɪɚɧɝɭ, ɹɤɟ ɦɨɠɟ ɿɫɧɭɜɚɬɢ ɬɿɥɶɤɢ ɜ ɨɞɧɢɧɿ ɿ ɹɤɚ ɫɬɜɨɪɸєɬɶɫɹ ɹɤ ɪɟɡɭɥɶɬɚɬ ɩɨɜɧɨʀ 
ɫɢɫɬɟɦɚɬɢɤɢ ɨɩɥɚɬɢ ɩɪɚɰɿ.

ɉɪɨɬɟ ɡɚɩɪɨɜɚɞɠɟɧɧɹ ɩɪɢɧɰɢɩɨɜɨ ɧɨɜɢɯ ɬɚɤɫɨɧɨɦɿɱɧɢɯ ɪɚɧɝɿɜ є ɧɟɞɨɰɿɥɶɧɢɦ ɡ 
ɩɪɚɝɦɚɬɢɱɧɨʀ ɬɨɱɤɢ ɡɨɪɭ, ɨɫɤɿɥɶɤɢ ɰɟ ɡɧɚɱɧɨɸ ɦɿɪɨɸ ɭɫɤɥɚɞɧɢɬɶ ʀɯɧє ɜɩɪɨɜɚɞɠɟɧɧɹ ɹɤ 
ɭ ɬɟɨɪɟɬɢɱɧɢɣ ɜɠɢɬɨɤ, ɬɚɤ ɿ ɭ ɩɪɚɤɬɢɱɧɭ ɞɿɹɥɶɧɿɫɬɶ. Ɍɢɦ ɛɿɥɶɲɟ, ɳɨ ɧɚɹɜɧɿɫɬɶ ɫɚɦɟ 
ɬɪɶɨɯ ɪɚɧɝɿɜ, ɦɨɠɥɢɜɨ, є ɧɟɨɛɯɿɞɧɨɸ ɬɚ ɞɨɫɬɚɬɧɶɨɸ ɞɥɹ ɫɢɫɬɟɦɚɬɢɤɢ ɜɫɿɯ ɿɫɧɭɸɱɢɯ 
ɫɩɨɫɨɛɿɜ ɨɩɥɚɬɢ ɩɪɚɰɿ.
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ɉɟɪɲɢɣ, ɧɚɣɜɢɳɢɣ, ɬɚɤɫɨɧɨɦɿɱɧɢɣ ɪɚɧɝ — ɫɢɫɬɟɦɚ ɨɩɥɚɬɢ ɩɪɚɰɿ — ɦɚє ɨɩɢɫɭɜɚɬɢ 
ɤɥɚɫ ɫɩɨɫɨɛɿɜ ɨɩɥɚɬɢ ɩɪɚɰɿ, ɩɨɛɭɞɨɜɚɧɢɯ ɧɚ єɞɢɧɨɦɭ ɩɪɢɧɰɢɩɭ ɜɢɦɿɪɭ ɜɚɪɬɨɫɬɿ ɩɪɚɰɿ. 
ɉɪɨɬɟ, ɚɛɢ ɧɟ ɩɥɭɬɚɬɢ ɣɨɝɨ ɡ ɿɧɲɢɦ ɪɚɧɝɨɦ ɡ ɬɚɤɨɸ ɠ ɧɚɡɜɨɸ ɬɚ ɜɪɚɯɨɜɭɸɱɢ ɨɛɦɟɠɟɧɭ 
ɩɪɚɤɬɢɤɭ ɚɥɶɬɟɪɧɚɬɢɜɧɨɝɨ ɧɚɣɦɟɧɭɜɚɧɧɹ, ɣɨɝɨ ɜɚɪɬɨ ɧɚɡɢɜɚɬɢ ɫɢɫɬɟɦɨɸ ɨɪɝɚɧɿɡɚɰɿʀ 
ɨɩɥɚɬɢ ɩɪɚɰɿ. Ʉɪɿɦ ɭɫɭɧɟɧɧɹ ɦɨɠɥɢɜɨʀ ɩɥɭɬɚɧɢɧɢ, ɬɚɤɚ ɧɚɡɜɚ ɬɨɱɧɿɲɟ ɜɿɞɛɢɜɚɬɢɦɟ 
ɭɡɚɝɚɥɶɧɸɸɱɢɣ ɯɚɪɚɤɬɟɪ ɪɚɧɝɭ ɬɚ ɿɧɬɭʀɬɢɜɧɨ ɜɢɡɧɚɱɚɬɢɦɟ ɣɨɝɨ ɹɤ ɜɢɳɢɣ ɡɚ ɿɧɲɿ. 
ȼɢɯɨɞɹɱɢ ɡ ɩɪɚɤɬɢɤɢ ɜɢɨɤɪɟɦɥɟɧɧɹ ɬɚɪɢɮɧɨʀ ɬɚ ɛɟɡɬɚɪɢɮɧɨʀ ɫɢɫɬɟɦ ɹɤ ɚɥɶɬɟɪɧɚɬɢɜɧɢɯ 
ɫɢɫɬɟɦ ɨɪɝɚɧɿɡɚɰɿʀ ɨɩɥɚɬɢ ɩɪɚɰɿ ɩɟɪɲɭ ɡ ɧɢɯ ɧɟɨɛɯɿɞɧɨ ɜɢɡɧɚɱɢɬɢ ɹɤ ɩɨɛɭɞɨɜɚɧɭ ɡɚ 
ɩɪɢɧɰɢɩɨɦ ɡɚɥɟɠɧɨɫɬɿ ɨɩɥɚɬɢ ɩɪɚɰɿ ɜɿɞ ɤɨɧɤɪɟɬɧɢɯ ɡɚɬɪɚɬ ɩɪɚɰɿ, ɚ ɞɪɭɝɭ — ɹɤ 
ɩɨɛɭɞɨɜɚɧɭ ɡɚ ɩɪɢɧɰɢɩɨɦ ɡɚɥɟɠɧɨɫɬɿ ɨɩɥɚɬɢ ɩɪɚɰɿ ɜɿɞ ɤɿɧɰɟɜɨɝɨ ɪɟɡɭɥɶɬɚɬɭ. ɋɚɦɟ 
ɬɨɦɭ ɬɚɪɢɮɧɚ ɫɢɫɬɟɦɚ ɩɟɪɟɞɛɚɱɚє ɨɪɝɚɧɿɡɚɰɿɸ ɨɩɥɚɬɢ ɩɪɚɰɿ «ɡɧɢɡɭ ɜɜɟɪɯ», ɬɨɛɬɨ 
ɮɨɪɦɭɜɚɧɧɹ ɮɨɧɞɭ ɨɩɥɚɬɢ ɩɪɚɰɿ ɡ ɪɨɡɦɿɪɿɜ ɨɩɥɚɬɢ ɤɨɧɤɪɟɬɧɢɯ ɩɪɚɰɿɜɧɢɤɿɜ, ɚ 
ɛɟɡɬɚɪɢɮɧɚ — «ɡɜɟɪɯɭ ɜɧɢɡ», ɬɨɛɬɨ ɪɨɡɩɨɞɿɥ ɜɢɡɧɚɱɟɧɨɝɨ ɤɿɧɰɟɜɢɦ ɪɟɡɭɥɶɬɚɬɨɦ ɮɨɧɞɭ 
ɦɿɠ ɨɤɪɟɦɢɦɢ ɩɪɚɰɿɜɧɢɤɚɦɢ. Ɂ ɨɝɥɹɞɭ ɧɚ ɬɚɤɢɣ ɩɨɞɿɥ ɩɟɜɧɚ ɫɢɫɬɟɦɚɬɢɱɧɚ ɩɪɨɛɥɟɦɚ 
ɜɢɧɢɤɚє ɡ ɫɢɫɬɟɦɚɬɢɤɨɸ ɤɨɥɟɤɬɢɜɧɢɯ ɮɨɪɦ ɨɩɥɚɬɢ ɩɪɚɰɿ, ɹɤɿ ɬɪɚɞɢɰɿɣɧɨ ɜɿɞɧɨɫɹɬɶɫɹ 
ɞɨ ɬɚɪɢɮɧɨʀ ɫɢɫɬɟɦɢ, ɩɪɨɬɟ ɩɟɪɟɞɛɚɱɚɸɬɶ ɩɨɪɹɞɨɤ ɧɚɪɚɯɭɜɚɧɧɹ ɡɚɪɨɛɿɬɤɭ, ɜ ɬɨɦɭ 
ɱɢɫɥɿ, ɜɢɯɨɞɹɱɢ ɡ ɪɨɡɦɿɪɭ ɝɪɭɩɨɜɨɝɨ ɮɨɧɞɭ ɨɩɥɚɬɢ ɩɪɚɰɿ. Ɇɨɠɥɢɜɨ, ɞɥɹ ɩɿɞɬɪɢɦɚɧɧɹ 
ɫɭɜɨɪɨɫɬɿ ɩɪɢɧɰɢɩɿɜ ɫɢɫɬɟɦɚɬɢɤɢ ɤɨɥɟɤɬɢɜɧɿ ɮɨɪɦɢ ɨɩɥɚɬɢ ɩɪɚɰɿ ɧɟɨɛɯɿɞɧɨ 
ɜɢɨɤɪɟɦɢɬɢ ɜ ɨɤɪɟɦɭ ɫɢɫɬɟɦɭ. Ɂɿ «ɡɦɿɲɚɧɢɦɢ ɫɢɫɬɟɦɚɦɢ» ɬɚɤɨɠ ɧɟɨɛɯɿɞɧɨ 
ɪɨɡɛɢɪɚɬɢɫɹ ɞɚɥɿ, ɩɪɨɬɟ ɨɱɟɜɢɞɧɨ, ɳɨ ɜ ɫɜɨʀɣ «ɦɿɲɚɧɢɧɿ» ɜɨɧɢ ɦɚɸɬɶ ɩɨєɞɧɭɜɚɬɢ ɬɪɢ 
ɧɚɡɜɚɧɢɯ ɩɪɢɧɰɢɩɢ ɜɢɦɿɪɭ. 

Ⱦɪɭɝɢɣ ɪɚɧɝ — ɮɨɪɦɢ ɨɩɥɚɬɢ ɩɪɚɰɿ — ɦɚє ɨɩɢɫɭɜɚɬɢ ɫɩɨɫɨɛɢ ɨɩɥɚɬɢ ɩɪɚɰɿ, ɳɨ 
ɭɡɚɝɚɥɶɧɟɧɿ ɧɚ ɩɿɞɫɬɚɜɿ ɨɞɧɨɪɿɞɧɨɫɬɿ ɡɜ’ɹɡɤɭ ɦɿɠ ɦɿɪɨɸ ɩɪɚɰɿ ɬɚ ɦɿɪɨɸ ɫɩɨɠɢɜɚɧɧɹ. 
Ɍɨɛɬɨ ɨɛ’єɞɧɚɧɧɹ ɤɨɧɤɪɟɬɧɢɯ ɫɩɨɫɨɛɿɜ ɨɩɥɚɬɢ ɦɚє ɜɿɞɛɭɜɚɬɢɫɹ ɡɚ ɨɡɧɚɤɨɸ ɨɞɧɨɪɿɞɧɨɝɨ 
ɜɢɦɿɪɭ ɩɪɚɰɿ ɞɥɹ ɜɢɡɧɚɱɟɧɧɹ ɪɨɡɦɿɪɭ ɨɫɧɨɜɧɨʀ ɡɚɪɨɛɿɬɧɨʀ ɩɥɚɬɢ (ɧɚɩɪɢɤɥɚɞ, ɱɚɫ 
ɪɨɛɨɬɢ, ɜɚɥɨɜɚ ɩɪɨɞɭɤɰɿɹ, ɜɚɧɬɚɠɨɨɛɿɝ, ɬɨɳɨ). 

Ɍɪɟɬɿɣ ɪɚɧɝ — ɫɢɫɬɟɦɢ ɨɩɥɚɬɢ ɩɪɚɰɿ (ɦɨɠɥɢɜɨɸ, ɬɨɱɧɿɲɨɸ ɣɨɝɨ ɧɚɡɜɨɸ ɦɨɠɟ 
ɛɭɬɢ «ɦɟɬɨɞɢ ɨɩɥɚɬɢ ɩɪɚɰɿ») — ɦɚє ɜɢɨɤɪɟɦɥɸɜɚɬɢ ɤɨɧɤɪɟɬɧɿ ɫɩɨɫɨɛɢ ɨɩɥɚɬɢ ɩɪɚɰɿ, 
ɤɨɠɟɧ ɡ ɹɤɢɯ ɯɚɪɚɤɬɟɪɢɡɭєɬɶɫɹ ɩɟɜɧɢɦ ɫɩɨɫɨɛɨɦ ɧɚɪɚɯɭɜɚɧɧɹ ɡɚɪɨɛɿɬɤɭ, ɜɢɯɨɞɹɱɢ ɡ 
ɜɫɬɚɧɨɜɥɟɧɨʀ ɦɿɪɢ ɩɪɚɰɿ ɬɚ ɿɧɞɢɜɿɞɭɚɥɶɧɢɯ, ɝɪɭɩɨɜɢɯ ɱɢ ɤɨɥɟɤɬɢɜɧɢɯ ɪɟɡɭɥɶɬɚɬɿɜ 
ɩɪɚɰɿ. 

ɇɚ ɤɨɧɤɪɟɬɧɨɦɭ ɩɿɞɩɪɢєɦɫɬɜɿ ɛɭɞɶ-ɹɤɚ ɫɢɫɬɟɦɚ ɨɩɥɚɬɢ ɩɪɚɰɿ ɡɧɚɯɨɞɢɬɢɦɟ ɫɜɨє 
ɿɧɞɢɜɿɞɭɚɥɶɧɟ ɜɬɿɥɟɧɧɹ, ɹɤɟ, ɡɚ ɧɟɨɛɯɿɞɧɨɫɬɿ, ɦɨɠɧɚ ɪɨɡɝɥɹɞɚɬɢ ɹɤ ɱɟɬɜɟɪɬɢɣ 
ɬɚɤɫɨɧɨɦɿɱɧɢɣ ɪɚɧɝ, ɹɤɢɣ, ɜɬɿɦ, ɦɚɬɢɦɟ ɫɭɬɨ ɩɪɚɤɬɢɱɧɟ ɡɧɚɱɟɧɧɹ ɿ ɧɟ ɩɨɬɪɟɛɭɜɚɬɢɦɟ 
ɬɟɨɪɟɬɢɱɧɨʀ ɤɨɧɰɟɩɬɭɚɥɿɡɚɰɿʀ. Ⱦɨ ɬɨɝɨ ɠ ɩɨɛɭɞɨɜɚ ɤɨɧɤɪɟɬɧɨʀ ɨɩɥɚɬɚ ɩɪɚɰɿ ɦɨɠɟ 
ɡɞɿɣɫɧɸɜɚɬɢɫɹ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɞɟɤɿɥɶɤɨɯ ɫɢɫɬɟɦ ɨɩɥɚɬɢ ɩɪɚɰɿ (ɬɚɤɫɨɧɿɜ ɬɪɟɬɶɨɝɨ 
ɪɚɧɝɭ) ɿ ɧɚɜɿɬɶ ɮɨɪɦ (ɬɚɤɫɨɧɿɜ ɞɪɭɝɨɝɨ ɪɚɧɝɭ), ɚ ɦɨɠɥɢɜɨ ɿ ɫɢɫɬɟɦ ɨɩɥɚɬɢ ɩɪɚɰɿ 
(ɬɚɤɫɨɧɿɜ ɩɟɪɲɨɝɨ ɪɚɧɝɭ) ɬɨɛɬɨ ɩɨ ɫɭɬɿ ɹɜɥɹɬɢ ɫɨɛɨɸ ɡɦɿɲɚɧɭ, «ɝɿɛɪɢɞɧɭ» ɨɩɥɚɬɭ 
ɩɪɚɰɿ. Ɉɞɧɚɤ ɩɪɨɛɥɟɦɚ «ɪɚɰɿɨɧɚɥɶɧɨʀ ɝɿɛɪɢɞɢɡɚɰɿʀ» ɦɚє ɫɬɚɬɢ ɨɤɪɟɦɢɦ ɜɚɠɥɢɜɢɦ 
ɧɚɩɪɹɦɨɦ ɰɶɨɝɨ ɞɨɫɥɿɞɠɟɧɧɹ. 

Ɍɚɤɢɦ ɱɢɧɨɦ, ɨɫɧɨɜɧɨɸ ɬɚɤɫɨɧɨɦɿɱɧɨɸ ɨɞɢɧɢɰɟɸ ɜ ɫɢɫɬɟɦɚɬɢɰɿ ɨɩɥɚɬɢ ɩɪɚɰɿ 
ɦɚɸɬɶ ɫɬɚɬɢ ɫɢɫɬɟɦɢ ɨɩɥɚɬɢ ɩɪɚɰɿ (ɬɪɟɬɿɣ ɪɚɧɝ), ɚ ɜɿɞɬɚɤ ʀʀ ɩɨɛɭɞɨɜɚ ɦɚє ɡɞɿɣɫɧɸɜɚɬɢɫɶ 
ɜɿɞ ɩɨɩɟɪɟɞɧɶɨɝɨ ɜɢɡɧɚɱɟɧɧɹ ɫɤɥɚɞɭ ɬɚɤɫɨɧɿɜ ɧɚ ɰɶɨɦɭ ɪɿɜɧɿ. 
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