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ȱɝɨɪ ɉɨɜɯɚɧ 

ɆȿɌɈȾ ɉɈȻɍȾɈȼɂ ȺɅȽɈɊɂɌɆȱɑɇɈȽɈ ȾȿɊȿȼȺ ȾɊɍȽɈȽɈ Ɍɂɉɍ  
ɇȺ ɈɋɇɈȼȱ ȺɉɊɈɄɋɂɆȺɐȱȲ ɇȺȼɑȺɅɖɇɈȲ ȼɂȻȱɊɄɂ  

ɇȺȻɈɊɈɆ ȺɅȽɈɊɂɌɆȱȼ ɄɅȺɋɂɎȱɄȺɐȱȲ 

Ⱥɤɬɭɚɥɶɧɿɫɬɶ ɬɟɦɢ ɞɨɫɥɿɞɠɟɧɧɹ. ɋɭɱɚɫɧɿ ɿɧɮɨɪɦɚɰɿɣɧɿ ɬɟɯɧɨɥɨɝɿʀ, ɡɚɫɧɨɜɚɧɿ ɧɚ ɦɚɬɟɦɚɬɢɱɧɢɯ ɦɨɞɟɥɹɯ ɪɨɡɩɿ-
ɡɧɚɜɚɧɧɹ ɨɛɪɚɡɿɜ ɭ ɜɢɝɥɹɞɿ ɅȾɄ (ɥɨɝɿɱɧɢɯ ɞɟɪɟɜ ɤɥɚɫɢɮɿɤɚɰɿʀ), ɲɢɪɨɤɨ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ ɜ ɫɨɰɿɚɥɶɧɨ-ɟɤɨɧɨɦɿɱɧɢɯ, 
ɟɤɨɥɨɝɿɱɧɢɯ ɬɚ ɿɧɲɢɯ ɫɢɫɬɟɦɚɯ ɩɟɪɜɢɧɧɨɝɨ ɚɧɚɥɿɡɭ ɬɚ ɨɛɪɨɛɤɢ ɜɟɥɢɤɢɯ ɦɚɫɢɜɿɜ ɿɧɮɨɪɦɚɰɿʀ, ɡɪɨɡɭɦɿɥɨ, ɳɨ ɰɟ ɩɨɹɫɧɸ-
єɬɶɫɹ ɬɢɦ ɮɚɤɬɨɦ, ɳɨ ɬɚɤɢɣ ɩɿɞɯɿɞ ɞɨɡɜɨɥɹє ɭɫɭɧɭɬɢ ɧɚɛɿɪ ɿɫɧɭɸɱɢɯ ɧɟɞɨɥɿɤɢ ɞɨɛɪɟ ɜɿɞɨɦɢɯ ɤɥɚɫɢɱɧɢɯ ɦɟɬɨɞɿɜ ɬɚ 
ɞɨɫɹɝɬɢ ɩɪɢɧɰɢɩɨɜɨ ɧɨɜɢɣ ɪɟɡɭɥɶɬɚɬ. Ɋɨɛɨɬɚ ɩɪɢɫɜɹɱɟɧɚ ɬɟɦɚɬɢɰɿ ɦɨɞɟɥɟɣ ɅȾɄ, ɩɪɨɩɨɧɭє ɟɮɟɤɬɢɜɧɢɣ ɦɟɬɨɞ ɩɨ-
ɛɭɞɨɜɢ ɦɨɞɟɥɟɣ ɚɥɝɨɪɢɬɦɿɱɧɢɯ ɞɟɪɟɜ ɤɥɚɫɢɮɿɤɚɰɿʀ (ȺȾɄ), ɹɤɿ ɫɤɥɚɞɚɸɬɶɫɹ ɡ ɧɟɡɚɥɟɠɧɢɯ ɬɚ ɚɜɬɨɧɨɦɧɢɯ ɚɥɝɨɪɢɬɦɿɜ 
ɤɥɚɫɢɮɿɤɚɰɿʀ ɿ ɛɭɞɭɬɶ ɹɜɥɹɬɢ ɫɨɛɨɸ ɜ ɩɟɜɧɿɣ ɦɿɪɿ ɧɨɜɢɣ ɚɥɝɨɪɢɬɦ ɪɨɡɩɿɡɧɚɜɚɧɧɹ (ɡɪɨɡɭɦɿɥɨ, ɳɨ ɫɢɧɬɟɡɨɜɚɧɢɣ ɡ ɜɿɞɨɦɢɯ 
ɚɥɝɨɪɢɬɦɿɜ ɬɚ ɦɟɬɨɞɿɜ). 

ɉɨɫɬɚɧɨɜɤɚ ɩɪɨɛɥɟɦɢ. ɇɚ ɫɶɨɝɨɞɧɿɲɧɿɣ ɱɚɫ ɜɿɞɨɦɿ ɪɿɡɧɿ ɩɿɞɯɨɞɢ ɬɚ ɦɟɬɨɞɢ ɩɨɛɭɞɨɜɢ ɦɨɞɟɥɟɣ ɅȾɄ (ɜɿɞɨɦɨ ɛɿɥɶɲɟ 
ɧɿɠ 3600 ɚɥɝɨɪɢɬɦɿɜ ɪɨɡɩɿɡɧɚɜɚɧɧɹ ɡɚɫɧɨɜɚɧɢɯ ɧɚ ɪɿɡɧɨɦɚɧɿɬɧɢɯ ɤɨɧɰɟɩɰɿɹɯ, ɹɤɿ ɦɚɸɬɶ ɩɟɜɧɿ ɨɛɦɟɠɟɧɧɹ ɩɪɢ ʀɯ ɜɢɤɨɪɢ-
ɫɬɚɧɧɿ – ɬɨɱɧɿɫɬɶ, ɲɜɢɞɤɨɞɿɹ, ɩɚɦ'ɹɬɶ, ɭɧɿɜɟɪɫɚɥɶɧɿɫɬɶ, ɧɚɞɿɣɧɿɫɬɶ, ɬɨɳɨ), ɩɪɨɬɟ ɜɫɿ ɜɨɧɢ, ɹɤ ɩɪɚɜɢɥɨ, ɡɜɨɞɹɬɶɫɹ ɞɨ 
ɩɨɛɭɞɨɜɢ ɨɞɧɨɝɨ ɞɟɪɟɜɚ ɤɥɚɫɢɮɿɤɚɰɿʀ ɡɚ ɞɚɧɢɦɢ ɩɨɱɚɬɤɨɜɨʀ ɧɚɜɱɚɥɶɧɨʀ ɜɢɛɿɪɤɢ. Ɂɪɨɡɭɦɿɥɨ, ɳɨ ɞɨɰɿɥɶɧɨ ɧɟ ɪɨɡɪɨɛɥɹɬɢ 
ɧɨɜɢɣ ɚɥɝɨɪɢɬɦ, ɚ ɡɚɩɪɨɩɨɧɭɜɚɬɢ ɞɟɹɤɭ ɤɨɧɰɟɩɰɿɸ ɪɚɰɿɨɧɚɥɶɧɨɝɨ ɜɢɤɨɪɢɫɬɚɧɧɹ ɜɠɟ ɧɚɤɨɩɢɱɟɧɨɝɨ ɩɨɬɟɧɰɿɚɥɭ ɚɥɝɨɪɢɬ-
ɦɿɜ ɬɚ ɦɟɬɨɞɿɜ ɤɥɚɫɢɮɿɤɚɰɿʀ ɭ ɜɢɝɥɹɞɿ ɦɨɞɟɥɟɣ ȺȾɄ, ɿ ɫɚɦɟ ɬɨɦɭ ɞɚɧɚ ɪɨɛɨɬɚ ɦɚє ɧɚɦɿɪ ɯɨɱɚ ɛɢ ɱɚɫɬɤɨɜɨ ɩɨɞɨɥɚɬɢ ɰɿ 
ɨɛɦɟɠɟɧɧɹ ɬɚ ɩɪɢɫɜɹɱɟɧɚ ɪɨɡɪɨɛɰɿ ɦɟɬɨɞɭ ɩɨɛɭɞɨɜɢ ɦɨɞɟɥɟɣ ɚɥɝɨɪɢɬɦɿɱɧɢɯ ɞɟɪɟɜ ɤɥɚɫɢɮɿɤɚɰɿʀ.  

Ⱥɧɚɥɿɡ ɨɫɬɚɧɧɿɯ ɥɿɬɟɪɚɬɭɪɧɢɯ ɞɚɧɢɯ. Ȼɭɥɢ ɪɨɡɝɥɹɧɭɬɿ ɨɫɬɚɧɧɿ ɩɭɛɥɿɤɚɰɿʀ ɭ ɜɿɞɤɪɢɬɨɦɭ ɞɨɫɬɭɩɿ, ɹɤɿ ɩɪɢɫɜɹɱɟɧɿ 
ɩɪɨɛɥɟɦɚɬɢɰɿ ɩɿɞɯɨɞɿɜ, ɦɟɬɨɞɿɜ ɬɚ ɚɥɝɨɪɢɬɦɿɜ ɥɨɝɿɱɧɢɯ ɞɟɪɟɜ ɤɥɚɫɢɮɿɤɚɰɿʀ (ɤɨɧɰɟɩɰɿʀ ɞɟɪɟɜ ɪɿɲɟɧɶ) ɭ ɡɚɞɚɱɚɯ ɪɨɡɩɿ-
ɡɧɚɜɚɧɧɹ ɨɛɪɚɡɿɜ. 

ȼɢɞɿɥɟɧɧɹ ɧɟɞɨɫɥɿɞɠɟɧɢɯ ɱɚɫɬɢɧ ɡɚɝɚɥɶɧɨʀ ɩɪɨɛɥɟɦɢ. Ɇɨɠɥɢɜɿɫɬɶ ɟɮɟɤɬɢɜɧɨʀ ɬɚ ɟɤɨɧɨɦɧɨʀ ɪɨɛɨɬɢ ɡɚɩɪɨɩɨ-
ɧɨɜɚɧɨɝɨ ɦɟɬɨɞɭ ɩɨɛɭɞɨɜɢ ɚɥɝɨɪɢɬɦɿɱɧɨɝɨ ɞɟɪɟɜɚ ɤɥɚɫɢɮɿɤɚɰɿʀ ɧɚ ɨɫɧɨɜɿ ɦɚɫɢɜɿɜ ɧɚɜɱɚɥɶɧɢɯ ɜɢɛɿɪɨɤ ɜɟɥɢɤɨɝɨ ɨɛ‘єɦɭ. 

ɉɨɫɬɚɧɨɜɤɚ ɡɚɜɞɚɧɧɹ. Ɋɨɡɪɨɛɤɚ ɩɪɨɫɬɨɝɨ ɬɚ ɹɤɿɫɧɨɝɨ ɦɟɬɨɞɭ ɩɨɛɭɞɨɜɢ ɦɨɞɟɥɟɣ ȺȾɄ ɞɥɹ ɜɟɥɢɤɢɯ ɦɚɫɢɜɿɜ ɩɨɱɚ-
ɬɤɨɜɢɯ ɜɢɛɿɪɨɤ ɲɥɹɯɨɦ ɫɢɧɬɟɡɭ ɦɿɧɿɦɚɥɶɧɢɯ ɮɨɪɦ ɞɟɪɟɜ ɤɥɚɫɢɮɿɤɚɰɿʀ ɬɚ ɪɨɡɩɿɡɧɚɜɚɧɧɹ, ɹɤɿ ɡɚɛɟɡɩɟɱɭɸɬɶ ɟɮɟɤɬɢɜɧɭ 
ɚɩɪɨɤɫɢɦɚɰɿɸ ɧɚɜɱɚɥɶɧɨʀ ɿɧɮɨɪɦɚɰɿʀ ɧɚɛɨɪɨɦ ɚɜɬɨɧɨɦɧɢɯ ɬɚ ɧɟɡɚɥɟɠɧɢɯ ɚɥɝɨɪɢɬɦɿɜ ɤɥɚɫɢɮɿɤɚɰɿʀ. 

ȼɢɤɥɚɞ ɨɫɧɨɜɧɨɝɨ ɦɚɬɟɪɿɚɥɭ. ȼɢɹɜɥɟɧɧɹ ɩɪɨɫɬɨɝɨ ɬɚ ɟɮɟɤɬɢɜɧɨɝɨ ɦɟɯɚɧɿɡɦɭ ɡɚ ɞɨɩɨɦɨɝɨɸ ɹɤɨɝɨ ɦɨɠɧɚ ɛɭɥɨ 
ɛɢ ɛɭɞɭɜɚɬɢ ɚɥɝɨɪɢɬɦɿɱɧɟ ɞɟɪɟɜɨ ɤɥɚɫɢɮɿɤɚɰɿʀ (ɦɨɞɟɥɶ ȺȾɄ) ɡɚ ɮɿɤɫɨɜɚɧɨɸ ɩɨɱɚɬɤɨɜɨɸ ɿɧɮɨɪɦɚɰɿєɸ ɭ ɜɢɝɥɹɞɿ ɩɨɱɚ-
ɬɤɨɜɨʀ ɧɚɜɱɚɥɶɧɨʀ ɜɢɛɿɪɤɢ (ɇȼ). Ⱦɚɧɟ ɚɥɝɨɪɢɬɦɿɱɧɟ ɞɟɪɟɜɨ ɤɥɚɫɢɮɿɤɚɰɿʀ ɛɭɞɟ ɛɟɡɩɨɦɢɥɤɨɜɨ ɪɨɡɩɿɡɧɚɜɚɬɢ ɜɫɸ ɧɚɜɱɚɥɶ-
ɧɨʀ ɜɢɛɿɪɤɢ ɡɚ ɹɤɨɸ ɩɨɛɭɞɨɜɚɧɟ ɞɟɪɟɜɨ ɤɥɚɫɢɮɿɤɚɰɿʀ ɦɚɬɢ ɦɿɧɿɦɚɥɶɧɭ ɫɬɪɭɤɬɭɪɭ (ɫɬɪɭɤɬɭɪɧɭ ɫɤɥɚɞɧɿɫɬɶ) ɬɚ ɫɤɥɚɞɚ-
ɬɢɫɹ ɡ ɚɜɬɨɧɨɦɧɢɯ ɚɥɝɨɪɢɬɦɿɜ ɤɥɚɫɢɮɿɤɚɰɿʀ ɜ ɹɤɨɫɬɿ ɜɟɪɲɢɧ ɤɨɧɫɬɪɭɤɰɿʀ (ɚɬɪɢɛɭɬɿɜ ɞɟɪɟɜɚ).  

ȼɢɫɧɨɜɤɢ ɜɿɞɩɨɜɿɞɧɨ ɞɨ ɫɬɚɬɬɿ. Ɂɚɩɪɨɩɨɧɨɜɚɧɢɣ ɦɟɬɨɞ ɩɨɛɭɞɨɜɢ ɦɨɞɟɥɟɣ ȺȾɄ ɞɪɭɝɨɝɨ ɬɢɩɭ ɞɨɡɜɨɥɹє ɩɪɚɰɸ-
ɜɚɬɢ ɡ ɧɚɜɱɚɥɶɧɢɦɢ ɜɢɛɿɪɤɚɦɢ ɜɟɥɢɤɨɝɨ ɨɛ‘єɦɭ ɬɚ ɡɚɛɟɡɩɟɱɭє ɜɢɫɨɤɭ ɲɜɢɞɤɿɫɬɶ ɬɚ ɟɤɨɧɨɦɧɿɫɬɶ ɚɩɚɪɚɬɧɢɯ ɪɟɫɭɪɫɿɜ 
ɜ ɩɪɨɰɟɫɿ ɝɟɧɟɪɚɰɿʀ ɤɿɧɰɟɜɨʀ ɫɯɟɦɢ ɤɥɚɫɢɮɿɤɚɰɿʀ, ɛɭɞɭɜɚɬɢ ɞɟɪɟɜɚ ɤɥɚɫɢɮɿɤɚɰɿʀ ɡ ɧɚɩɟɪɟɞ ɡɚɞɚɧɨɸ ɬɨɱɧɿɫɬɸ. 

Ʉɥɸɱɨɜɿ ɫɥɨɜɚ: ɡɚɞɚɱɿ ɪɨɡɩɿɡɧɚɜɚɧɧɹ, ɞɟɪɟɜɚ ɤɥɚɫɢɮɿɤɚɰɿʀ, ɚɥɝɨɪɢɬɦɿɱɧɟ ɞɟɪɟɜɨ, ɫɯɟɦɚ ɪɨɡɩɿɡɧɚɜɚɧɧɹ, ɞɢɫɤɪɟɬɧɢɣ 
ɨɛ‘єɤɬ, ɭɡɚɝɚɥɶɧɟɧɚ ɨɡɧɚɤ. 

Ɋɢɫ.: 2. Ɍɚɛɥ.: 2. Ȼɿɛɥ.: 16. 

Ⱥɤɬɭɚɥɶɧɿɫɬɶ ɬɟɦɢ ɞɨɫɥɿɞɠɟɧɧɹ. ȱɧɮɨɪɦɚɰɿɣɧɿ ɬɟɯɧɨɥɨɝɿʀ, ɹɤɿ ɡɚɫɧɨɜɚɧɿ ɧɚ 
ɦɚɬɟɦɚɬɢɱɧɢɯ ɦɨɞɟɥɹɯ ɪɨɡɩɿɡɧɚɜɚɧɧɹ ɨɛɪɚɡɿɜ ɭ ɜɢɝɥɹɞɿ ɅȾɄ (ɦɨɞɟɥɟɣ ɥɨɝɿɱɧɢɯ ɞɟɪɟɜ 
ɤɥɚɫɢɮɿɤɚɰɿʀ), ɲɢɪɨɤɨ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ ɜ ɫɨɰɿɚɥɶɧɨ-ɟɤɨɧɨɦɿɱɧɢɯ, ɟɤɨɥɨɝɿɱɧɢɯ ɬɚ 
ɿɧɲɢɯ ɫɢɫɬɟɦɚɯ ɨɛɪɨɛɤɢ ɿɧɮɨɪɦɚɰɿʀ. ɐɟ ɩɨɹɫɧɸєɬɶɫɹ ɬɢɦ ɮɚɤɬɨɦ, ɳɨ ɬɚɤɢɣ ɩɿɞɯɿɞ 
ɞɨɡɜɨɥɹє ɭɫɭɧɭɬɢ ɧɚɛɿɪ ɧɟɞɨɥɿɤɢ ɤɥɚɫɢɱɧɢɯ ɦɟɬɨɞɿɜ ɬɚ ɞɨɫɹɝɬɢ ɩɪɢɧɰɢɩɨɜɨ ɧɨɜɢɣ 
ɪɟɡɭɥɶɬɚɬ, ɟɮɟɤɬɢɜɧɨ ɬɚ ɪɚɰɿɨɧɚɥɶɧɨ ɜɢɤɨɪɢɫɬɨɜɭɸɱɢ ɩɨɬɭɠɧɨɫɬɿ ɨɛɱɢɫɥɸɜɚɥɶɧɢɯ 
ɫɢɫɬɟɦ [1; 2]. ɉɪɢɱɨɦɭ ɧɚ ɫɶɨɝɨɞɧɿɲɧɿɣ ɞɟɧɶ ɜɿɞɨɦɨ ɛɿɥɶɲɟ ɬɪɶɨɯ ɬɢɫɹɱ ɚɥɝɨɪɢɬɦɿɜ 
ɪɨɡɩɿɡɧɚɜɚɧɧɹ (ɡɚɫɧɨɜɚɧɢɯ ɧɚ ɪɿɡɧɨɦɚɧɿɬɧɢɯ ɩɿɞɯɨɞɚɯ ɬɚ ɤɨɧɰɟɩɰɿɹɯ), ɹɤɿ ɦɚɸɬɶ ɩɟɜɧɿ 
ɨɛɦɟɠɟɧɧɹ ɩɪɢ ʀɯ ɜɢɤɨɪɢɫɬɚɧɧɿ (ɬɨɱɧɿɫɬɶ, ɲɜɢɞɤɨɞɿɹ, ɩɚɦ'ɹɬɶ, ɭɧɿɜɟɪɫɚɥɶɧɿɫɬɶ, 
ɧɚɞɿɣɧɿɫɬɶ, ɬɨɳɨ), ɤɪɿɦ ɬɨɝɨ ɤɨɠɧɢɣ ɡ ɚɥɝɨɪɢɬɦɿɜ ɨɛɦɟɠɟɧɢɣ ɩɟɜɧɨɸ ɫɩɟɰɢɮɿɤɨɸ ɡɚɞɚɱ 
ɡɚɫɬɨɫɭɜɚɧɧɹ, ɚ ɰɟ ɛɟɡɭɦɨɜɧɨ є ɧɚɣɫɥɚɛɤɿɲɢɦ ɦɿɫɰɟɦ ɧɟ ɬɿɥɶɤɢ ɞɚɧɢɯ ɚɥɝɨɪɢɬɦɿɜ, ɚɥɟ ɣ 
ɫɢɫɬɟɦ ɪɨɡɩɿɡɧɚɜɚɧɧɹ, ɹɤɿ ɛɚɡɭɸɬɶɫɹ ɧɚ ɜɿɞɩɨɜɿɞɧɢɯ ɤɨɧɰɟɩɰɿɹɯ [3]. Ɍɚɤ ɨɛ‘єɤɬɨɦ ɞɚɧɨɝɨ 
ɞɨɫɥɿɞɠɟɧɧɹ є ɥɨɝɿɱɧɿ ɞɟɪɟɜɚ ɤɥɚɫɢɮɿɤɚɰɿʀ (ɞɟɪɟɜɚ ɪɿɲɟɧɶ). ȼɿɞɨɦɨ, ɳɨ ɩɪɟɞɫɬɚɜɥɟɧɧɹ 
ɧɚɜɱɚɥɶɧɢɯ ɜɢɛɿɪɨɤ (ɞɢɫɤɪɟɬɧɨʀ ɿɧɮɨɪɦɚɰɿʀ) ɜɟɥɢɤɨɝɨ ɨɛ‘єɦɭ ɭ ɜɢɝɥɹɞɿ ɫɬɪɭɤɬɭɪ 
ɥɨɝɿɱɧɢɯ ɞɟɪɟɜ ɦɚє ɫɜɨʀ ɫɭɬɬєɜɿ ɩɟɪɟɜɚɝɢ ɜ ɩɥɚɧɿ ɟɤɨɧɨɦɿɱɧɨɝɨ ɨɩɢɫɭ ɞɚɧɢɯ ɬɚ 
ɟɮɟɤɬɢɜɧɢɯ ɦɟɯɚɧɿɡɦɿɜ ɪɨɛɨɬɢ ɡ ɧɢɦɢ [4]. Ɍɨɛɬɨ ɩɨɤɪɢɬɬɹ ɧɚɜɱɚɥɶɧɨʀ ɜɢɛɿɪɤɢ ɧɚɛɨɪɨɦ 
ɟɥɟɦɟɧɬɚɪɧɢɯ ɨɡɧɚɤ ɭ ɜɢɩɚɞɤɭ ɅȾɄ, ɚɛɨ ɩɨɤɪɢɬɬɹ ɧɚɜɱɚɥɶɧɨʀ ɜɢɛɿɪɤɢ ɮɿɤɫɨɜɚɧɢɦ 
ɧɚɛɨɪɨɦ ɚɜɬɨɧɨɦɧɢɯ ɚɥɝɨɪɢɬɦɿɜ ɪɨɡɩɿɡɧɚɜɚɧɧɹ ɬɚ ɤɥɚɫɢɮɿɤɚɰɿʀ ɭ ɜɢɩɚɞɤɭ ȺȾɄ 
(ɚɥɝɨɪɢɬɦɿɱɧɢɯ ɞɟɪɟɜ ɤɥɚɫɢɮɿɤɚɰɿʀ), ɩɨɪɨɞɠɭє ɮɿɤɫɨɜɚɧɭ ɞɟɪɟɜɨɩɨɞɿɛɧɭ ɫɬɪɭɤɬɭɪɭ 
 ɉɨɜɯɚɧ ȱ. Ɏ., 2020 
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ɞɚɧɢɯ, ɹɤɚ ɜ ɹɤɿɫɶ ɦɿɪɿ ɡɚɛɟɡɩɟɱɭє ɧɚɜɿɬɶ ɫɬɢɫɤ ɬɚ ɩɟɪɟɬɜɨɪɟɧɧɹ ɩɨɱɚɬɤɨɜɢɯ ɞɚɧɢɯ ɇȼ 
(ɧɚɜɱɚɥɶɧɨʀ ɜɢɛɿɪɤɢ) – ɚ ɨɬɠɟ ɞɨɡɜɨɥɹє ɫɭɬɬєɜɭ ɨɩɬɢɦɿɡɚɰɿɸ ɬɚ ɟɤɨɧɨɦɿɸ ɚɩɚɪɚɬɧɢɯ 
ɪɟɫɭɪɫɿɜ ɿɧɮɨɪɦɚɰɿɣɧɨʀ ɫɢɫɬɟɦɢ [5]. ȼɿɞɦɿɬɢɦɨ, ɳɨ ɝɚɥɭɡɶ ɡɚɫɬɨɫɭɜɚɧɧɹ ɤɨɧɰɟɩɰɿʀ ɅȾɄ 
ɜ ɞɚɧɢɣ ɱɚɫ ɧɚɞɡɜɢɱɚɣɧɨ ɨɛ‘єɦɧɚ, ɚ ɦɧɨɠɢɧɚ ɡɚɞɚɱ ɬɚ ɩɪɨɛɥɟɦ, ɹɤɿ ɪɨɡɜ’ɹɡɭɸɬɶɫɹ ɞɚɧɢɦ 
ɚɩɚɪɚɬɨɦ ɦɨɠɟ ɛɭɬɢ ɡɜɟɞɟɧɚ ɞɨ ɬɚɤɢɯ ɬɪɶɨɯ ɛɚɡɨɜɢɯ ɫɟɝɦɟɧɬɿɜ – ɡɚɞɚɱɿ ɨɩɢɫɭ ɫɬɪɭɤɬɭɪ 
ɞɚɧɢɯ, ɡɚɞɚɱɿ ɪɨɡɩɿɡɧɚɜɚɧɧɹ ɬɚ ɤɥɚɫɢɮɿɤɚɰɿʀ, ɡɚɞɚɱɿ ɪɟɝɪɟɫɿʀ [6].  

Ɍɚɤ, ɡɞɚɬɧɿɫɬɶ ɅȾɄ ɜɢɤɨɧɭɜɚɬɢ ɨɞɧɨɦɿɪɧɟ ɪɨɡɝɚɥɭɠɟɧɧɹ ɞɥɹ ɚɧɚɥɿɡɭ ɜɩɥɢɜɭ (ɜɚɠɥɢ-
ɜɨɫɬɿ, ɹɤɨɫɬɿ) ɨɤɪɟɦɢɯ ɡɦɿɧɧɢɯ ɞɚє ɦɨɠɥɢɜɿɫɬɶ ɩɪɚɰɸɜɚɬɢ ɡɿ ɡɦɿɧɧɢɦɢ ɪɿɡɧɢɯ ɬɢɩɿɜ ɭ ɜɢ-
ɝɥɹɞɿ ɩɪɟɞɢɤɚɬɿɜ (ɭ ɜɢɩɚɞɤɭ ȺȾɄ – ɜɿɞɩɨɜɿɞɧɢɦɢ ɚɜɬɨɧɨɦɧɢɦɢ ɚɥɝɨɪɢɬɦɚɦɢ ɤɥɚɫɢɮɿɤɚ-
ɰɿʀ ɬɚ ɪɨɡɩɿɡɧɚɜɚɧɧɹ) [7]. ȼ ɞɚɧɨɦɭ ɜɢɩɚɞɤɭ ɫɬɪɭɤɬɭɪɚ ɥɨɝɿɱɧɨɝɨ ɞɟɪɟɜɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɭ 
ɜɢɝɥɹɞɿ ɝɿɥɨɤ ɬɚ ɜɭɡɥɿɜ, ɩɪɢɱɨɦɭ ɧɚ ɝɿɥɤɚɯ ɞɟɪɟɜɚ ɪɨɡɬɚɲɨɜɭɸɬɶɫɹ ɞɟɹɤɿ ɦɿɬɤɢ (ɚɬɪɢɛɭɬɢ, 
ɡɧɚɱɟɧɧɹ) ɜɿɞ ɹɤɢɯ ɡɚɥɟɠɢɬɶ ɰɿɥɶɨɜɚ ɮɭɧɤɰɿɹ (ɭ ɜɢɩɚɞɤɭ ɅȾɄ – ɮɭɧɤɰɿɹ ɪɨɡɩɿɡɧɚɜɚɧɧɹ), 
ɚ ɜ ɜɭɡɥɚɯ (ɜɟɪɲɢɧɚɯ) ɡɧɚɯɨɞɹɬɶɫɹ ɡɧɚɱɟɧɧɹ ɮɭɧɤɰɿʀ ɪɨɡɩɿɡɧɚɜɚɧɧɹ (ɎɊ) ɚɛɨ ɪɨɡɲɢɪɟɧɿ 
ɚɬɪɢɛɭɬɢ ɩɟɪɟɯɨɞɿɜ. ȼɿɞɦɿɬɢɦɨ, ɳɨ ɩɪɢ ɩɨɛɭɞɨɜɿ ɅȾɄ ɰɟɧɬɪɚɥɶɧɢɦɢ ɩɢɬɚɧɧɹɦɢ ɡɚɥɢɲɚ-
ɸɬɶɫɹ ɩɢɬɚɧɧɹ ɜɢɛɨɪɭ ɤɪɢɬɟɪɿɹ ɚɬɪɢɛɭɬɭ (ɜɟɪɲɢɧɢ ɅȾɄ), ɡɚ ɹɤɨɸ ɜɿɞɛɭɞɟɬɶɫɹ ɪɨɡɛɢɬɬɹ 
ɩɨɱɚɬɤɨɜɨʀ ɇȼ, ɤɪɢɬɟɪɿɸ ɡɭɩɢɧɤɢ ɧɚɜɱɚɧɧɹ (ɩɨɛɭɞɨɜɢ ɫɬɪɭɤɬɭɪɢ ɅȾɄ) ɬɚ ɤɪɢɬɟɪɿɸ ɜɿɞ-
ɤɢɞɚɧɧɹ ɝɿɥɨɤ ɥɨɝɿɱɧɨɝɨ ɞɟɪɟɜɚ (ɩɿɞɞɟɪɟɜ ɅȾɄ). ɋɚɦɟ ɧɚ ɰɶɨɦɭ ɟɬɚɩɿ ɜɢɧɢɤɚє ɩɪɢɧɰɢ-
ɩɨɜɟ ɩɢɬɚɧɧɹ ɬɟɨɪɿʀ ɅȾɄ – ɩɢɬɚɧɧɹ ɦɨɠɥɢɜɨʀ ɩɨɛɭɞɨɜɢ ɜɫɿɯ ɜɚɪɿɚɧɬɿɜ ɥɨɝɿɱɧɢɯ ɞɟɪɟɜ, ɹɤɿ 
ɜɿɞɩɨɜɿɞɚɸɬɶ ɩɨɱɚɬɤɨɜɿɣ ɇȼ ɬɚ ɜɿɞɛɨɪɭ ɦɿɧɿɦɚɥɶɧɨɝɨ ɡɚ ɝɥɢɛɢɧɨɸ (ɤɿɥɶɤɿɫɬɸ ɹɪɭɫɿɜ) ɥɨ-
ɝɿɱɧɨɝɨ ɞɟɪɟɜɚ. Ɍɭɬ ɫɥɿɞ ɜɿɞɦɿɬɢɬɢ, ɳɨ ɞɚɧɚ ɡɚɞɚɱɚ є NP – ɩɨɜɧɨɸ (ɰɟ ɛɭɥɨ ɡɚɮɿɤɫɨɜɚɧɨ 
ɳɟ Ʌ. ɏɚɣɮɿɥɟɦ ɬɚ Ɋ. Ɋɿɜɟɫɨɦ), ɚ ɨɬɠɟ ɧɟ ɦɚє ɩɪɨɫɬɢɯ ɬɚ ɟɮɟɤɬɢɜɧɢɯ ɦɟɬɨɞɿɜ ɪɨɡɜ’ɹɡɤɭ. 

ɉɨɫɬɚɧɨɜɤɚ ɩɪɨɛɥɟɦɢ. ɇɟɯɚɣ ɧɚ ɩɨɱɚɬɤɭ ɡɚɞɚɱɿ ɡɚɞɚɧɚ ɞɟɹɤɚ ɇȼ ɫɬɚɧɞɚɪɬɧɨɝɨ 
ɜɢɝɥɹɞɭ: (ݔଵ, ோ݂ሺݔଵሻ), … , ,ெݔ) ோ݂ሺݔெሻ).          (1)  

Ɂɚɭɜɚɠɢɦɨ, ɳɨ ɬɭɬ ݔ௜ ∈ ܩ) ܩ − ɞɟɹɤɚ ɦɧɨɠɢɧɚ ɩɨɱɚɬɤɨɜɢɯ ɫɢɝɧɚɥɿɜ), ɚ ɜɿɞɩɨɜɿɞɧɨ ோ݂ሺݔ௜ሻ ∈ {Ͳ,ͳ,ʹ, … , ݇ − ͳ}, ሺ݅ = ͳ,ʹ, … , ܯ ሻ, ɩɪɢɱɨɦɭܯ − ɡɚɝɚɥɶɧɚ ɤɿɥɶɤɿɫɬɶ ɧɚɜɱɚɥɶɧɢɯ 
ɩɚɪ (ɨɛ‘єɤɬɿɜ ɜɿɞɨɦɨʀ ɤɥɚɫɢɮɿɤɚɰɿʀ) ɩɨɱɚɬɤɨɜɨʀ ɇȼ ɜ ɡɚɞɚɱɿ. 

ȼɿɞɩɨɜɿɞɧɨ ோ݂ሺݔ௜ሻ = ݈, ሺͲ ൑ ݈ ൑ ݇ − ͳሻ ɨɡɧɚɱɚє, ɳɨ ɨɛ‘єɤɬ ݔ௜ ∈ ,௟ܪ ௟ܪ ⊂  ɉɪɢɱɨɦɭ .ܩ
ɬɭɬ ோ݂ − ɞɟɹɤɚ ɫɤɿɧɱɟɧɨ ɡɧɚɱɧɚ ɮɭɧɤɰɿɹ (ɮɭɧɤɰɿɹ ɪɨɡɩɿɡɧɚɜɚɧɧɹ – ɎɊ), ɹɤɚ ɡɚɞɚє ɩɨɱɚɬ-
ɤɨɜɟ ɪɨɡɛɢɬɬɹ ܴ ɦɧɨɠɢɧɢ ܩ, ɹɤɟ ɫɤɥɚɞɚєɬɶɫɹ ɡ ɩɿɞɦɧɨɠɢɧ (ɨɛɪɚɡɿɜ, ɤɥɚɫɿɜ) ܪ଴, ,ଵܪ ,ଶܪ …  .௞−ଵ (ɡɚɞɚɧɨʀ ɇȼ)ܪ

Ɉɬɠɟ, ɦɨɠɧɚ ɡɚɮɿɤɫɭɜɚɬɢ, ɳɨ ɩɨɱɚɬɤɨɜɚ ɇȼ – ɰɟ ɫɭɤɭɩɧɿɫɬɶ (ɬɨɱɧɿɲɟ ɩɨɫɥɿɞɨɜɧɿɫɬɶ) 
ɞɟɹɤɢɯ ɧɚɛɨɪɿɜ (ɨɛ’єɤɬɿɜ ɜɿɞɨɦɨʀ ɤɥɚɫɢɮɿɤɚɰɿʀ), ɩɪɢɱɨɦɭ ɤɨɠɧɢɣ ɧɚɛɿɪ – ɰɟ ɫɭɤɭɩɧɿɫɬɶ ɡɧɚ-
ɱɟɧɶ ɞɟɹɤɢɯ ɨɡɧɚɤ ɬɚ ɡɧɚɱɟɧɧɹ ɞɟɹɤɨʀ ɮɭɧɤɰɿʀ (ɎɊ) ɧɚ ɰɶɨɦɭ ɧɚɛɨɪɿ. ȱɧɲɢɦɢ ɫɥɨɜɚɦɢ, ɦɨ-
ɠɧɚ ɩɿɞɫɭɜɚɬɢ, ɳɨ ɫɭɤɭɩɧɿɫɬɶ ɡɧɚɱɟɧɶ ɨɡɧɚɤ – ɰɟ ɞɟɹɤɟ ɡɨɛɪɚɠɟɧɧɹ (ɞɢɫɤɪɟɬɧɢɣ ɨɛ’єɤɬ), ɚ 
ɡɧɚɱɟɧɧɹ ɮɭɧɤɰɿʀ (ɎɊ) ɜɿɞɧɨɫɢɬɶ ɰɟ ɡɨɛɪɚɠɟɧɧɹ ɞɨ ɜɿɞɩɨɜɿɞɧɨɝɨ ɨɛɪɚɡɭ [8-10].  

Ɉɬɠɟ, ɡɜɚɠɚɸɱɢ ɧɚ ɜɢɳɟɡɚɡɧɚɱɟɧɟ, ɧɚ ɰɶɨɦɭ ɟɬɚɩɿ ɞɨɫɥɿɞɠɟɧɧɹ ɛɭɞɟ ɫɬɨɹɬɢ ɡɚɞɚɱɚ 
ɩɨɛɭɞɨɜɢ ɤɨɧɫɬɪɭɤɰɿʀ ܮ ɞɟɹɤɨɝɨ ɅȾɄ, ɫɬɪɭɤɬɭɪɧɿ ɩɚɪɚɦɟɬɪɢ ݌ ɹɤɨɝɨ ɛɭɥɢ ɛ ɨɩɬɢɦɚɥɶ-
ɧɢɦɢ ɳɨɞɨ ɩɨɱɚɬɤɨɜɢɯ ɞɚɧɢɯ ɇȼ.  

ȼɿɞɦɿɬɢɦɨ, ɳɨ ɝɨɥɨɜɧɚ ɿɞɟɹ ɦɟɬɨɞɭ ɩɨɟɬɚɩɧɨʀ ɫɟɥɟɤɰɿʀ ɟɥɟɦɟɧɬɚɪɧɢɯ ɨɡɧɚɤ (ɚɛɨ ɧɚ-
ɛɨɪɭ ɚɥɝɨɪɢɬɦɿɜ) ɩɨɥɹɝɚє ɜ ɬɨɦɭ, ɳɨɛɢ ɦɚɤɫɢɦɿɡɭɜɚɬɢ ɜɟɥɢɱɢɧɭ ɹɤɨɫɬɿ ɨɡɧɚɤɢ (ɚɥɝɨɪɢ-
ɬɦɭ) ெܹሺ݂ሻ [11; 12]. Ɉɫɬɚɧɧє ɨɡɧɚɱɚє, ɳɨ ɜ ɚɥɝɨɪɢɬɦɚɯ ɥɨɝɿɱɧɨɝɨ ɞɟɪɟɜɚ ɦɚє ɛɭɬɢ ɡɧɚɣ-
ɞɟɧɚ ɞɥɹ ɧɚɜɱɚɥɶɧɨʀ ɜɢɛɿɪɤɢ ɬɢɩɭ (1) ɬɚɤɚ ɭɡɚɝɚɥɶɧɟɧɚ ɨɡɧɚɤɚ ݂, ɞɥɹ ɹɤɨʀ ɜɟɥɢɱɢɧɚ ܹ ெሺ݂ሻ 
є, ɩɨ ɦɨɠɥɢɜɨɫɬɿ, ɧɚɣɛɿɥɶɲɨɸ [13]. 

Ⱥɧɚɥɿɡ ɨɫɬɚɧɧɿɯ ɞɨɫɥɿɞɠɟɧɶ ɿ ɩɭɛɥɿɤɚɰɿɣ. ɐɟ ɞɨɫɥɿɞɠɟɧɧɹ ɩɪɨɞɨɜɠɭє ɰɢɤɥ ɪɨɛɿɬ, 
ɹɤɿ ɩɪɢɫɜɹɱɟɧɿ ɩɪɨɛɥɟɦɿ ɞɟɪɟɜɨɩɨɞɿɛɧɢɯ ɫɯɟɦ ɪɨɡɩɿɡɧɚɜɚɧɧɹ (ɤɥɚɫɢɮɿɤɚɰɿʀ) ɞɢɫɤɪɟɬɧɢɯ 
ɨɛ‘єɤɬɿɜ [2-7]. ɍ ɧɢɯ ɩɨɪɭɲɭɸɬɶɫɹ ɩɢɬɚɧɧɹ ɩɨɛɭɞɨɜɢ, ɜɢɤɨɪɢɫɬɚɧɧɹ ɬɚ ɨɩɬɢɦɿɡɚɰɿʀ ɥɨɝɿ-
ɱɧɢɯ ɞɟɪɟɜ. Ɍɚɤ, ɡ [2] ɜɿɞɨɦɨ, ɳɨ ɪɟɡɭɥɶɬɭɸɱɟ ɩɪɚɜɢɥɨ ɤɥɚɫɢɮɿɤɚɰɿʀ (ɫɯɟɦɚ), ɹɤɟ ɩɨɛɭɞɨ-
ɜɚɧɟ ɞɨɜɿɥɶɧɢɦ ɦɟɬɨɞɨɦ ɚɛɨ ɚɥɝɨɪɢɬɦɨɦ ɪɨɡɝɚɥɭɠɟɧɨɝɨ ɜɢɛɨɪɭ ɨɡɧɚɤ, ɦɚє ɞɟɪɟɜɨɩɨɞɿ-
ɛɧɭ ɥɨɝɿɱɧɭ ɫɬɪɭɤɬɭɪɭ. Ʌɨɝɿɱɧɟ ɞɟɪɟɜɨ ɫɤɥɚɞɚєɬɶɫɹ ɡ ɜɟɪɲɢɧ (ɨɡɧɚɤ), ɹɤɿ ɝɪɭɩɭɸɬɶɫɹ ɡɚ 
ɹɪɭɫɚɦɢ ɿ ɹɤɿ ɨɬɪɢɦɚɧɿ ɧɚ ɩɟɜɧɨɦɭ ɤɪɨɰɿ (ɟɬɚɩɿ) ɩɨɛɭɞɨɜɢ ɞɟɪɟɜɚ ɪɨɡɩɿɡɧɚɜɚɧɧɹ [14]. ȼɚ-
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ɠɥɢɜɨɸ ɡɚɞɚɱɟɸ, ɹɤɚ ɜɢɧɢɤɚє ɡ [15], є ɫɢɧɬɟɡ ɞɟɪɟɜ ɪɨɡɩɿɡɧɚɜɚɧɧɹ, ɹɤɿ ɛɭɞɭɬɶ ɩɪɟɞɫɬɚɜ-
ɥɹɬɢɫɹ ɮɚɤɬɢɱɧɨ ɞɟɪɟɜɨɦ (ɝɪɚɮɨɦ) ɚɥɝɨɪɢɬɦɿɜ. ɇɚ ɜɿɞɦɿɧɭ ɜɿɞ ɧɚɹɜɧɢɯ ɦɟɬɨɞɿɜ, ɝɨɥɨɜ-
ɧɨɸ ɨɫɨɛɥɢɜɿɫɬɸ ɞɟɪɟɜɨɩɨɞɿɛɧɢɯ ɫɢɫɬɟɦ ɪɨɡɩɿɡɧɚɜɚɧɧɹ є ɬɟ, ɳɨ ɜɚɠɥɢɜɿɫɬɶ ɨɤɪɟɦɢɯ ɨɡ-
ɧɚɤ (ɝɪɭɩɢ ɨɡɧɚɤ ɱɢ ɚɥɝɨɪɢɬɦɿɜ) ɜɢɡɧɚɱɚєɬɶɫɹ ɜɿɞɧɨɫɧɨ ɮɭɧɤɰɿʀ, ɹɤɚ ɡɚɞɚє ɪɨɡɛɢɬɬɹ 
ɨɛ’єɤɬɿɜ ɧɚ ɤɥɚɫɢ [5]. Ɍɚɤ, ɭ ɪɨɛɨɬɿ [13] ɩɨɪɭɲɭɸɬɶɫɹ ɩɪɢɧɰɢɩɨɜɿ ɩɢɬɚɧɧɹ ɫɬɨɫɨɜɧɨ ɝɟ-
ɧɟɪɚɰɿʀ ɞɟɪɟɜ ɪɿɲɟɧɶ ɞɥɹ ɜɢɩɚɞɤɭ ɦɚɥɨɿɧɮɨɪɦɚɬɢɜɧɢɯ ɨɡɧɚɤ. Ɂɞɚɬɧɿɫɬɶ ɅȾɄ ɜɢɤɨɧɭɜɚɬɢ 
ɨɞɧɨɦɿɪɧɟ ɪɨɡɝɚɥɭɠɟɧɧɹ ɞɥɹ ɚɧɚɥɿɡɭ ɜɩɥɢɜɭ (ɜɚɠɥɢɜɨɫɬɿ, ɹɤɨɫɬɿ) ɨɤɪɟɦɢɯ ɡɦɿɧɧɢɯ ɞɚє 
ɦɨɠɥɢɜɿɫɬɶ ɩɪɚɰɸɜɚɬɢ ɡɿ ɡɦɿɧɧɢɦɢ ɪɿɡɧɢɯ ɬɢɩɿɜ ɭ ɜɢɝɥɹɞɿ ɩɪɟɞɢɤɚɬɿɜ (ɭ ɜɢɩɚɞɤɭ ȺȾɄ – 
ɜɿɞɩɨɜɿɞɧɢɦɢ ɚɜɬɨɧɨɦɧɢɦɢ ɚɥɝɨɪɢɬɦɚɦɢ ɤɥɚɫɢɮɿɤɚɰɿʀ ɬɚ ɪɨɡɩɿɡɧɚɜɚɧɧɹ). Ɍɚɤɚ ɤɨɧɰɟɩɰɿɹ 
ɥɨɝɿɱɧɢɯ ɞɟɪɟɜ ɚɤɬɢɜɧɨ ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɜ ɿɧɬɟɥɟɤɬɭɚɥɶɧɨɦɭ ɚɧɚɥɿɡɿ ɞɚɧɢɯ, ɞɟ ɤɿɧɰɟɜɚ 
ɦɟɬɚ ɩɨɥɹɝɚє ɜ ɫɢɧɬɟɡɿ ɦɨɞɟɥɿ, ɹɤɚ ɩɪɨɝɧɨɡɭє ɡɧɚɱɟɧɧɹ ɰɿɥɶɨɜɨʀ ɡɦɿɧɧɨʀ ɧɚ ɨɫɧɨɜɿ ɧɚɛɨɪɭ 
ɩɨɱɚɬɤɨɜɢɯ ɞɚɧɢɯ ɧɚ ɜɯɨɞɿ ɫɢɫɬɟɦɢ [10].  

ȼɢɞɿɥɟɧɧɹ ɧɟɞɨɫɥɿɞɠɟɧɢɯ ɱɚɫɬɢɧ ɡɚɝɚɥɶɧɨʀ ɩɪɨɛɥɟɦɢ. ɉɨɲɭɤ ɦɨɠɥɢɜɨɫɬɟɣ 
ɟɮɟɤɬɢɜɧɨʀ ɬɚ ɟɤɨɧɨɦɧɨʀ ɪɨɛɨɬɢ ɡɚɩɪɨɩɨɧɨɜɚɧɨɝɨ ɦɟɬɨɞɭ ɩɨɛɭɞɨɜɢ ɚɥɝɨɪɢɬɦɿɱɧɨɝɨ 
ɞɟɪɟɜɚ ɤɥɚɫɢɮɿ-ɤɚɰɿʀ ɧɚ ɨɫɧɨɜɿ ɦɚɫɢɜɿɜ ɧɚɜɱɚɥɶɧɢɯ ɜɢɛɿɪɨɤ ɜɟɥɢɤɨɝɨ ɨɛ’єɦɭ. 

Ɇɟɬɚ ɪɨɛɨɬɢ. Ɇɟɬɨɸ ɰɿєʀ ɪɨɛɨɬɢ є ɜɢɜɱɟɧɧɹ ɨɫɨɛɥɢɜɨɫɬɟɣ ɝɟɧɟɪɚɰɿʀ ɩɪɚɜɢɥ (ɫɯɟɦ, 
ɦɨɞɟɥɟɣ) ɤɥɚɫɢɮɿɤɚɰɿʀ ɜ ɡɚɞɚɱɚɯ ɪɨɡɩɿɡɧɚɜɚɧɧɹ ɧɚ ɨɫɧɨɜɿ ɚɥɝɨɪɢɬɦɿɱɧɢɯ ɞɟɪɟɜ (ɦɨɞɟɥɟɣ 
ȺȾɄ ɞɪɭɝɨɝɨ ɬɢɩɭ), ɪɨɡɪɨɛɤɚ ɡɚɝɚɥɶɧɨʀ ɫɯɟɦɢ ɦɟɬɨɞɭ ɩɨɛɭɞɨɜɢ ȺȾɄ ɞɥɹ ɧɚɜɱɚɥɶɧɢɯ 
ɜɢɛɿɪɨɤ ɜɟɥɢɤɨɝɨ ɨɛ’єɦɭ. Ɋɟɡɭɥɶɬɚɬɨɦ ɪɨɛɨɬɢ є ɩɪɨɫɬɢɣ ɦɟɬɨɞ ɫɢɧɬɟɡɭ ɦɨɞɟɥɟɣ ȺȾɄ ɞɥɹ 
ɡɚɞɚɱ ɤɥɚɫɢɮɿɤɚɰɿʀ ɞɢɫɤɪɟɬɧɢɯ ɨɛ’єɤɬɿɜ. 

ȼɢɤɥɚɞ ɨɫɧɨɜɧɨɝɨ ɦɚɬɟɪɿɚɥɭ. ɉɪɢɩɭɫɬɢɦɨ, ɧɚ ɩɨɱɚɬɤɭ ɡɚɞɚɧɚ ɞɟɹɤɚ ɇȼ ɡɚɝɚɥɶɧɨɝɨ 
ɬɢɩɭ (1) – ɭ ɜɢɝɥɹɞɿ ɩɨɫɥɿɞɨɜɧɨɫɬɿ ɧɚɜɱɚɥɶɧɢɯ ɩɚɪ (ݔ௜ , ோ݂ሺݔ௜ሻ), ɩɨɬɭɠɧɿɫɬɸ – ܯ, ɪɨɡɦɿɪɧɿ-
ɫɬɸ ɨɡɧɚɤɨɜɨɝɨ ɩɪɨɫɬɨɪɭ – ݊ ɬɚ ɮɿɤɫɨɜɚɧɢɣ ɧɚɛɿɪ ɪɿɡɧɨɬɢɩɧɢɯ ɚɥɝɨɪɢɬɦɿɜ ɤɥɚɫɢɮɿɤɚɰɿʀ ሺߙଵ, ,ଶߙ … , -௠ሻ. Ɂɚɭɜɚɠɢɦɨ, ɳɨ ɪɨɛɨɬɚ ɩɨɛɭɞɨɜɚɧɢɯ ɦɨɞɟɥɟɣ ɞɟɪɟɜ ɤɥɚɫɢɮɿɤɚɰɿʀ ɩɟɪɟɜɿɪɹߙ
єɬɶɫɹ ɧɚ ɦɚɫɢɜɿ ɞɚɧɢɯ Ɍȼ, ɩɨɬɭɠɧɿɫɬɸ – ܶ (ɤɥɚɫɨɜɚ ɧɚɥɟɠɧɿɫɬɶ ɹɤɢɯ ɬɚɤɨɠ ɜɿɞɨɦɚ).  

Ɂɚɭɜɚɠɢɦɨ, ɳɨ ɬɭɬ ɞɚɧɿ ɩɨɱɚɬɤɨɜɨʀ ɇȼ ɡɚɞɚɸɬɶ ɞɟɹɤɟ ɪɨɡɛɢɬɬɹ ܴ ɧɚ ɤɥɚɫɢ ሺܪଵ, ,ଶܪ … ,  ௜ ɦɨɠɭɬɶ ɛɭɬɢ ɧɟ ɩɨɜ’ɹɡɚɧɿ єɞɢɧɨɸ ɤɨɧɰɟɩɰɿєɸߙ ௞ሻ, ɚ ɜɿɞɩɨɜɿɞɧɿ ɚɥɝɨɪɢɬɦɢܪ
ɪɨɡɩɿɡɧɚɜɚɧɧɹ, ɚ ɪɟɚɥɿɡɨɜɭɜɚɬɢ ɪɿɡɧɨɦɚɧɿɬɧɿ ɦɟɬɨɞɢ ɬɚ ɚɥɝɨɪɢɬɦɢ ɤɥɚɫɢɮɿɤɚɰɿʀ (ɧɚɩɪɢ-
ɤɥɚɞ, ɰɟ ɦɨɠɭɬɶ ɛɭɬɢ ɡɜɢɱɚɣɧɿ ɝɟɨɦɟɬɪɢɱɧɿ ɚɥɝɨɪɢɬɦɢ – ɩɪɢɧɰɢɩ ɪɨɛɨɬɢ ɹɤɢɯ ɩɨɥɹɝɚє ɜ 
ɚɩɪɨɤɫɢɦɚɰɿʀ ɧɚɜɱɚɥɶɧɨʀ ɜɢɛɿɪɤɢ ɜɿɞɩɨɜɿɞɧɢɦɢ ɝɟɨɦɟɬɪɢɱɧɢɦɢ ɨɛ’єɤɬɚɦɢ, ɚɥɝɨɪɢɬɦɢ ɨɛ-
ɱɢɫɥɟɧɧɹ ɨɰɿɧɨɤ, ɩɨɬɟɧɰɿɚɥɶɧɢɯ ɮɭɧɤɰɿʀ ɬɨɳɨ). 

Ɍɪɟɛɚ ɡɚɡɧɚɱɢɬɢ, ɳɨ ɪɟɡɭɥɶɬɚɬɨɦ ɪɨɛɨɬɢ ɤɨɠɧɨɝɨ ɿɡ ɡɚɮɿɤɫɨɜɚɧɢɯ (ɜɿɞɿɛɪɚɧɢɯ ɿɡ ɛɿɛɥɿ-
ɨɬɟɤɢ ɚɥɝɨɪɢɬɦɿɜ ɞɟɹɤɨʀ ɿɧɮɨɪɦɚɰɿɣɧɨʀ ɫɢɫɬɟɦɢ) ɚɜɬɨɧɨɦɧɢɯ ɚɥɝɨɪɢɬɦɿɜ ɤɥɚɫɢɮɿɤɚɰɿʀ ɬɚ 
ɪɨɡɩɿɡɧɚɜɚɧɧɹ ܽ௜, ɧɚ ɜɿɞɩɨɜɿɞɧɨɦɭ ɤɪɨɰɿ ɝɟɧɟɪɚɰɿʀ ȺȾɄ, є ɨɞɧɚ ɚɛɨ ɞɟɤɿɥɶɤɚ ɭɡɚɝɚɥɶɧɟɧɢɯ 
ɨɡɧɚɤ (ɍɈ) – ௝݂ (ɩɟɜɧɢɯ ɩɪɚɜɢɥ ɤɥɚɫɢɮɿɤɚɰɿʀ), ɹɤɿ ɣ ɨɩɢɫɭɸɬɶ (ɚɩɪɨɤɫɢɦɭɸɬɶ) ɜɢɡɧɚɱɟɧɭ 
ɱɚɫɬɢɧɭ ɩɨɱɚɬɤɨɜɨʀ ɧɚɜɱɚɥɶɧɨʀ ɜɢɛɿɪɤɢ. Ɍɚɤ, ɞɥɹ ɜɢɩɚɞɤɭ ɜɿɞɨɦɢɯ ɝɟɨɦɟɬɪɢɱɧɢɯ ɚɥɝɨɪɢɬ-
ɦɿɜ ɪɨɡɩɿɡɧɚɜɚɧɧɹ – ɜɿɞɩɨɜɿɞɧɢɦɢ ɪɟɡɭɥɶɬɭɸɱɢɦɢ ɭɡɚɝɚɥɶɧɟɧɢɦɢ ɨɡɧɚɤɚɦɢ ɛɭɞɭɬɶ ɝɟɨɦɟ-
ɬɪɢɱɧɿ ɨɛ’єɤɬɢ, ɹɤɿ ɩɨɤɪɢɜɚɸɬɶ ɇȼ ɜ ɨɡɧɚɤɨɜɨɦɭ ɩɪɨɫɬɨɪɿ ɡɚɞɚɱɿ ɪɨɡɦɿɪɧɨɫɬɿ – ݊. 

Ɂɪɨɡɭɦɿɥɨ, ɳɨ ɜ ɪɟɚɥɶɧɢɯ ɩɪɢɤɥɚɞɚɯ ɦɨɠɥɢɜɿ ɜɢɩɚɞɤɢ, ɤɨɥɢ ɜɿɞɩɨɜɿɞɧɢɣ ɚɥɝɨɪɢɬɦ 
ɤɥɚɫɢɮɿɤɚɰɿʀ ܽ௜ ɧɟ ɦɨɠɟ ɩɨɛɭɞɭɜɚɬɢ ɭɡɚɝɚɥɶɧɟɧɭ ɨɡɧɚɤɭ ௝݂ ɭ ɡɜ’ɹɡɤɭ ɡɿ ɫɤɥɚɞɧɢɦ 
ɪɨɡɬɚɲɭɜɚɧɧɹɦ ɤɥɚɫɿɜ ܪ௞ ɜ ɨɡɧɚɤɨɜɨɦɭ ɩɪɨɫɬɨɪɿ ɡɚɞɚɱɿ, ɚɛɨ ɩɟɜɧɢɦɢ ɤɨɧɰɟɩɬɭɚɥɶɧɢɦɢ 
ɬɚ ɪɟɚɥɿɡɚɰɿɣɧɢɦɢ ɨɛɦɟɠɟɧɧɹɦɢ ɫɚɦɨɝɨ ɚɥɝɨɪɢɬɦɭ ɤɥɚɫɢɮɿɤɚɰɿʀ. Ɍɨɞɿ, ɡɚ ɚɧɚɥɨɝɿєɸ, 
ɦɨɠɥɢɜɢɣ ɜɢɩɚɞɨɤ, ɤɨɥɢ ɩɨɛɭɞɨɜɚɧɿ ɚɥɝɨɪɢɬɦɨɦ ɤɥɚɫɢɮɿɤɚɰɿʀ ܽ௜ ɭɡɚɝɚɥɶɧɟɧɿ ɨɡɧɚɤɢ ௝݂ 

ɧɟɩɨɜɧɿɫɬɸ ɚɩɪɨɤɫɢɦɭɸɬɶ ɩɨɱɚɬɤɨɜɭ ɇȼ ɚɛɨ ɬɚɤɚ ɫɢɬɭɚɰɿɹ ɩɟɪɟɞɛɚɱɟɧɚ ɫɚɦɨɸ ɫɯɟɦɨɸ 
ɚɥɝɨɪɢɬɦɭ ɝɟɧɟɪɚɰɿʀ ȺȾɄ (ɧɚɩɪɢɤɥɚɞ, ɧɚɹɜɧɿɫɬɶ ɩɨɱɚɬɤɨɜɨɝɨ ɨɛɦɟɠɟɧɧɹ ɭ ɫɯɟɦɿ 
ɚɥɝɨɪɢɬɦɭ ɞɟɪɟɜɚ – ɩɪɨ ɝɟɧɟɪɚɰɿɸ ɧɟ ɛɿɥɶɲɟ ɧɿɠ ɨɞɧɚ ɭɡɚɝɚɥɶɧɟɧɚ ɨɡɧɚɤɚ ௝݂ ɧɚ ɤɨɠɧɨɦɭ 
ɟɬɚɩɿ ɩɨɛɭɞɨɜɢ ɦɨɞɟɥɿ ȺȾɄ). 

Ɂɚɭɜɚɠɢɦɨ, ɨɛ’єɤɬɢ ɩɨɱɚɬɤɨɜɨʀ ɇȼ, ɹɤɿ ɧɟ ɩɿɞɩɚɞɚɸɬɶ ɩɿɞ ɩɨɛɭɞɨɜɚɧɭ ɫɯɟɦɭ 
ɚɩɪɨɤɫɢɦɚɰɿʀ ɜɢɛɿɪɤɢ ɩɨɫɥɿɞɨɜɧɿɫɬɸ ɭɡɚɝɚɥɶɧɟɧɢɯ ɨɡɧɚɤ ௝݂, ɜɿɞɧɨɫɹɬɶɫɹ ɞɨ ɜɿɞɦɨɜ 
(ɩɨɦɢɥɨɤ) ɤɥɚɫɢɮɿɤɚɰɿʀ ɩɟɪɲɨɝɨ ɬɢɩɭ – ݊ܧ௧௥ ɿ ɚɧɚɥɨɝɿɱɧɨ ɞɥɹ ɞɚɧɢɯ Ɍȼ ɧɟɩɪɚɜɢɥɶɧɨ 
ɤɥɚɫɢɮɿɤɨɜɚɧɿ ɞɢɫɤɪɟɬɧɿ ɨɛ’єɤɬɢ – ɬɚɤɨɠ ɜɿɞɧɨɫɹɬɶ ɞɨ ɩɨɦɢɥɨɤ ɩɟɪɲɨɝɨ ɬɢɩɭ – ݐܧ௧௥. 
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Ɉɬɠɟ, ɡɜɚɠɚɸɱɢ ɧɚ ɜɫɟ ɜɢɳɟɜɤɚɡɚɧɟ, ɦɨɠɧɚ ɡɪɨɛɢɬɢ ɩɪɢɩɭɳɟɧɧɹ, ɳɨ ɫɬɪɭɤɬɭɪɚ ȺȾɄ 
(ɬɢɩɭ Iȱ) ɛɭɞɟ ɦɚɬɢ ɡɚɝɚɥɶɧɭ ɤɨɧɫɬɪɭɤɰɿɸ ɜɢɝɥɹɞɭ, ɹɤ ɧɚ ɪɢɫ. 1, ɞɟ ɤɨɠɧɢɣ ɹɪɭɫ ɬɚɤɨɝɨ 
ɥɨɝɿɱɧɨɝɨ ɞɟɪɟɜɚ ɜɢɡɧɚɱɚє ɟɬɚɩ ɩɨɛɭɞɨɜɢ ȺȾɄ ɭ ɜɢɝɥɹɞɿ ɚɩɪɨɤɫɢɦɚɰɿʀ ɩɨɬɨɱɧɢɦ 
ɚɥɝɨɪɢɬɦɨɦ ɤɥɚɫɢɮɿɤɚɰɿʀ ܽ௜ ɩɟɜɧɨʀ ɱɚɫɬɢɧɢ ɇȼ ɬɚ ɡɚɜɞɹɤɢ ɬɚɤɨɦɭ ɩɿɞɯɨɞɭ ɞɨɡɜɨɥɹє 
ɪɟɝɭɥɸɜɚɬɢ ɮɿɧɚɥɶɧɭ ɫɤɥɚɞɧɿɫɬɶ (ɬɨɱɧɿɫɬɶ) ɨɬɪɢɦɚɧɨʀ ɦɨɞɟɥɿ ɞɟɪɟɜɚ ɤɥɚɫɢɮɿɤɚɰɿʀ. 

Ɍɚɤɨɠ ɡɚɡɧɚɱɢɦɨ, ɳɨ ɧɚ ɤɨɠɧɨɦɭ ɤɪɨɰɿ ɝɟɧɟɪɚɰɿʀ ɦɨɞɟɥɿ ȺȾɄ (ɪɢɫ. 1) ɩɨɞɚєɬɶɫɹ ɫɜɿɣ 
ɚɥɝɨɪɢɬɦ ߙ௜ ɤɥɚɫɢɮɿɤɚɰɿʀ ɬɚ ɫɜɨɹ ɜɿɞɩɨɜɿɞɧɚ ɇȼ (ɚɛɨ ɩɿɞɦɧɨɠɢɧɚ ɩɨɱɚɬɤɨɜɨʀ ɇȼ), ɩɪɢ-
ɱɨɦɭ ɩɨɱɚɬɤɨɜɚ ɇȼ ɜ ɩɨɜɧɨɦɭ ɫɤɥɚɞɿ ɩɨɞɚєɬɶɫɹ ɥɢɲɟ ɧɚ ɩɟɪɲɨɦɭ ɤɪɨɰɿ, ɞɚɥɿ ɡ ɧɚɫɬɭɩ-
ɧɢɦɢ ɟɬɚɩɚɦɢ ɩɨɛɭɞɨɜɢ ɞɟɪɟɜɚ ɤɥɚɫɢɮɿɤɚɰɿʀ ɩɨɬɭɠɧɿɫɬɶ ɦɚɫɢɜɭ ɞɚɧɢɯ ɇȼ ɛɭɞɟ ɩɚɞɚɬɢ ɡɚ 
ɪɚɯɭɧɨɤ ɧɚɛɨɪɭ ɩɨɛɭɞɨɜɚɧɢɯ ɍɈ ௝݂, ɹɤɿ ɛɭɞɭɬɶ ɜɿɞɪɿɡɚɬɢ (ɨɩɢɫɭɜɚɬɢ) ɩɟɜɧɭ ɱɚɫɬɢɧɭ ɞɚ-
ɧɢɯ ɩɨɱɚɬɤɨɜɨʀ ɇȼ. Ɍɚɤɨɠ ɜɚɠɥɢɜɨ ɡɚɭɜɚɠɢɬɢ, ɳɨ ɜ ɡɚɥɟɠɧɨɫɬɿ ɜɿɞ ɫɬɪɭɤɬɭɪɢ ɫɯɟɦɢ ɩɨ-
ɛɭɞɨɜɢ ȺȾɄ ɬɚ ɨɫɨɛɥɢɜɨɫɬɟɣ ɩɨɬɨɱɧɨɝɨ ɚɥɝɨɪɢɬɦɭ ߙ௜ ɧɚ ɤɨɠɧɨɦɭ ɤɪɨɰɿ ɦɨɠɥɢɜɨ ɝɟɧɟ-
ɪɭɜɚɬɢ ɛɿɥɶɲɟ ɨɞɧɿєʀ ɍɈ ௝݂. 

 

Ɋɢɫ. 1. Ɂɚɝɚɥɶɧɚ ɫɯɟɦɚ ɫɬɪɭɤɬɭɪɢ ȺȾɄ ɬɢɩɭ Iȱ 
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ɇɚ ɧɚɫɬɭɩɧɨɦɭ ɟɬɚɩɿ ɞɨɫɥɿɞɠɟɧɧɹ ɞɥɹ ɦɟɬɨɞɭ ȺȾɄ ɜɜɟɞɟɦɨ ɞɜɚ ɛɚɡɨɜɿ ɤɪɢɬɟɪɿʀ 
ɩɨɛɭɞɨɜɢ ɦɨɞɟɥɿ ɞɟɪɟɜɚ ɤɥɚɫɢɮɿɤɚɰɿʀ – ɤɪɢɬɟɪɿɣ ɡɭɩɢɧɤɢ ɩɪɨɰɟɞɭɪɢ ɪɨɡɝɚɥɭɠɟɧɧɹ ܭ௦௧௢௣ 

(ɜɿɧ ɮɚɤɬɢɱɧɨ ɪɟɝɭɥɸє ɫɤɥɚɞɧɿɫɬɶ ɬɚ ɬɨɱɧɿɫɬɶ ɨɬɪɢɦɚɧɨʀ ɦɨɞɟɥɿ ȺȾɄ) ɬɚ ɤɪɢɬɟɪɿʀ ɜɿɞɛɨɪɭ 
ɪɨɡɝɚɥɭɠɟɧɧɹ ܹሺܽሻ (ɜɢɛɨɪɭ ɚɥɝɨɪɢɬɦɭ ɤɥɚɫɢɮɿɤɚɰɿʀ ɧɚ ɩɨɬɨɱɧɨɦɭ ɤɪɨɰɿ) ɞɥɹ ɞɟɪɟɜɚ 
ɤɥɚɫɢɮɿɤɚɰɿʀ ɳɨ ɛɭɞɭєɬɶɫɹ.  

Ɉɬɠɟ, ɡɜɚɠɚɸɱɢ ɧɚ ɜɢɳɟɡɚɡɧɚɱɟɧɟ, ɞɨɰɿɥɶɧɨ ɜɜɟɫɬɢ ɤɪɢɬɟɪɿɣ ɡɭɩɢɧɤɢ ܭ௦௧௢௣ ɩɪɨɰɟɫɭ 
ɪɨɡɝɚɥɭɠɟɧɧɹ ɬɢɩɭ ሺܾ݈݊ܽ݁݋݋ሻ ɩɪɨɰɟɞɭɪɢ ɩɨɛɭɞɨɜɢ ȺȾɄ, ɹɤɢɣ ɩɨɥɹɝɚє ɜ ɩɟɪɟɜɿɪɰɿ 
ɩɨɬɭɠɧɨɫɬɿ ௣ܲ௧ሺܤܪሻ ɧɚɜɱɚɥɶɧɨʀ ɜɢɛɿɪɤɢ ɬɚɤɨɝɨ ɜɢɝɥɹɞɭ: ܭ௦௧௢௣ = { Ͳ, ݂݅ ௣ܲ௧ሺܤܪሻ = Ͳͳ, ݂݅ ௣ܲ௧ሺܤܪሻ > Ͳ .      (2) 

Ɂɚɭɜɚɠɢɦɨ, ɳɨ ɩɪɨɰɟɞɭɪɚ ɩɨɛɭɞɨɜɢ ɞɟɪɟɜɚ ɤɥɚɫɢɮɿɤɚɰɿʀ ɩɪɨɞɨɜɠɭєɬɶɫɹ ɞɨɬɢ, ɩɨɤɢ ܭ௦௧௢௣ = ͳ, ɚ ɩɪɨɬɢɥɟɠɧɚ ɫɢɬɭɚɰɿʀ – ɤɨɥɢ ܭ௦௧௢௣ = Ͳ ɫɢɝɧɚɥɿɡɭє ɩɪɨ ɡɚɜɟɪɲɟɧɧɹ ɟɬɚɩɭ 
ɫɢɧɬɟɡɭ ɦɨɞɟɥɿ ȺȾɄ ɬɚ ɧɟɨɛɯɿɞɧɨɫɬɿ ɩɟɪɟɯɨɞɭ ɞɨ ɤɪɨɤɭ ɬɟɫɬɨɜɨʀ ɩɟɪɟɜɿɪɤɢ ɡɚ ɞɚɧɢɦɢ Ɍȼ 
ɬɚ ɨɰɿɧɤɢ ɹɤɨɫɬɿ ɨɬɪɢɦɚɧɨʀ ɦɨɞɟɥɿ ɞɟɪɟɜɚ ɤɥɚɫɢɮɿɤɚɰɿʀ. 

Ɂɚɭɜɚɠɢɦɨ, ɳɨ ɜ ɦɟɬɨɞɿ ȺȾɄ ɫɬɚє ɩɪɢɧɰɢɩɨɜɢɦ ɩɢɬɚɧɧɹ ɜɢɛɨɪɭ ɤɪɢɬɟɪɿɸ ɪɨɡɝɚɥɭɠɟɧɧɹ 
(ɜɢɛɨɪɭ ɩɨɬɨɱɧɨɝɨ ɚɥɝɨɪɢɬɦɭ ɤɥɚɫɢɮɿɤɚɰɿʀ ܽ௜) ɭ ɫɬɪɭɤɬɭɪɿ ɦɨɞɟɥɿ ɞɟɪɟɜɚ ɤɥɚɫɢɮɿɤɚɰɿʀ, ɳɨ 
ɛɭɞɭєɬɶɫɹ. Ɂɪɨɡɭɦɿɥɨ, ɳɨ ɡɚ ɚɧɚɥɨɝɿєɸ ɡ ɦɟɬɨɞɨɦ ɚɩɪɨɤɫɢɦɚɰɿʀ ɇȼ ɧɚɛɨɪɨɦ ɪɚɧɠɨɜɚɧɢɯ 
ɟɥɟɦɟɧɬɚɪɧɢɯ ɨɡɧɚɤ ɹɤ ɤɪɢɬɟɪɿɸ ɪɨɡɝɚɥɭɠɟɧɧɹ, ɦɨɠɧɚ ɡɚɩɪɨɩɨɧɭɜɚɬɢ ɩɨɱɚɬɤɨɜɭ ɨɰɿɧɤɭ 
ɟɮɟɤɬɢɜɧɨɫɬɿ ɧɚɛɨɪɭ ɚɥɝɨɪɢɬɦɿɜ ሺߙଵ, ,ଶߙ … ,  :ହሻ ɜ ɧɚɫɬɭɩɧɨɦɭ ɜɢɝɥɹɞɿߙ

 ܹሺܽ௜ሻ = భ𝑃೛𝑡ሺ𝐻ಳሻ∗∑ ሺ்ʢЗ+ௌʢЗ+𝐸ʢЗ𝑆ʢЗೖೕ=భ ሻ௞ .     (3) 

ɍ ɡɚɩɪɨɩɨɧɨɜɚɧɨɦɭ ɮɭɧɤɰɿɨɧɚɥɿ (3) ɜɜɟɞɟɧɿ ɜɟɥɢɱɢɧɢ ɦɚɸɬɶ ɬɚɤɭ ɿɧɬɟɪɩɪɟɬɚɰɿɸ: 
1) ݇ – ɡɚɝɚɥɶɧɚ ɤɿɥɶɤɿɫɬɶ ɤɥɚɫɿɜ ɩɨɬɨɱɧɨʀ ɡɚɞɚɱɿ, ɹɤɿ ɡɚɞɚɧɿ ɪɨɡɛɢɬɬɹɦ ܴ ɞɚɧɢɯ 

ɩɨɱɚɬɤɨɜɨʀ ɇȼ. 
2) ʢܶЗ – ɯɚɪɚɤɬɟɪɢɡɭє ɡɚɝɚɥɶɧɢɣ ɱɚɫ (ɚɩɚɪɚɬɧɢɣ ɱɚɫ), ɹɤɢɣ ɜɢɬɪɚɱɚєɬɶɫɹ ɧɚ 

ɩɨɛɭɞɨɜɭ ɩɨɬɨɱɧɨʀ ɍɈ ௝݂;  

 ʢЗ – ɿɧɮɨɪɦɚɰɿɣɧɚ єɦɧɿɫɬɶ (ɫɬɪɭɤɬɭɪɧɚ ɫɤɥɚɞɧɿɫɬɶ) ɩɨɛɭɞɨɜɚɧɨʀ ɍɈ ௝݂ ɧɚܧ (3
ɩɨɬɨɱɧɨɦɭ ɤɪɨɰɿ ɝɟɧɟɪɚɰɿʀ ɦɨɞɟɥɿ ȺȾɄ;  

4) ܵʢЗ – ɹɜɥɹє ɫɨɛɨɸ ɡɚɝɚɥɶɧɭ ɤɿɥɶɤɿɫɬɶ ɞɢɫɤɪɟɬɧɢɯ ɨɛ’єɤɬɿɜ ݔ௜ ɇȼ, ɹɤɿ ɭɡɚɝɚɥɶɧɸє 
(ɨɩɢɫɭє) ɰɹ ɍɈ ௝݂; 

5) ௣ܲ௧ሺܤܪሻ – ɩɨɬɭɠɧɿɫɬɶ (ɨɛ’єɦ) ɩɨɱɚɬɤɨɜɨʀ ɇȼ (ɚɛɨ ʀʀ ɮɿɤɫɨɜɚɧɨʀ ɱɚɫɬɢɧɢ ɞɥɹ 
ɩɨɬɨɱɧɨɝɨ ɤɪɨɤɭ ɚɥɝɨɪɢɬɦɭ ɩɨɛɭɞɨɜɢ ȺȾɄ). 

Ɂɚɭɜɚɠɢɦɨ ɬɭɬ, ɳɨ ɜ ɮɨɪɦɭɥɿ (3) ɫɭɦɭɜɚɧɧɹ ɜɟɞɟɬɶɫɹ ɩɨ ɜɫɿɯ ɤɥɚɫɚɯ, ɹɤɿ ɡɚɞɚɧɿ ɦɚɫɢɜɨɦ 
ɞɚɧɢɯ ɩɨɱɚɬɤɨɜɨʀ ɇȼ (ɯɨɱɚ ɦɨɠɭɬɶ ɛɭɬɢ ɣ ɨɛɦɟɠɟɧɧɹ ɩɨ ɞɨɞɚɜɚɧɧɸ, ɹɤɿ ɨɛɭɦɨɜɥɟɧɿ 
ɫɬɪɭɤɬɭɪɨɸ (ɩɚɪɚɦɟɬɪɚɦɢ) ɫɚɦɨɝɨ ɚɥɝɨɪɢɬɦɭ ɩɨɛɭɞɨɜɢ ɞɟɪɟɜɚ ɤɥɚɫɢɮɿɤɚɰɿʀ). 

ȼɚɠɥɢɜɢɦ ɦɨɦɟɧɬɨɦ ɭ ɫɯɟɦɿ ɩɨɛɭɞɨɜɢ ɦɨɞɟɥɿ ȺȾɄ (ɪɢɫ. 1) є ɬɟ, ɳɨ ɧɚ ɤɨɠɧɨɦɭ ɤɪɨɰɿ 
ɚɥɝɨɪɢɬɦɭ ɞɟɪɟɜɚ ɮɚɤɬɢɱɧɨ ɛɭɞɭєɬɶɫɹ ɫɜɨɹ ɮɿɤɫɨɜɚɧɚ (ɨɞɧɚ ɚɛɨ ɞɟɤɿɥɶɤɚ – ɡɚɥɟɠɧɨ ɜɿɞ 
ɫɬɪɭɤɬɭɪɢ ɫɚɦɨɝɨ ɚɥɝɨɪɢɬɦɭ ȺȾɄ) ɍɈ ௝݂, ɩɪɢɱɨɦɭ ʀɯ ɡɚɝɚɥɶɧɚ ɤɿɥɶɤɿɫɬɶ ɡɛɿɥɶɲɭєɬɶɫɹ ɡ 
ɤɨɠɧɢɦ ɤɪɨɤɨɦ ɚɥɝɨɪɢɬɦɭ ɞɟɪɟɜɚ ɤɥɚɫɢɮɿɤɚɰɿʀ, ɚ ɫɚɦɟ ȺȾɄ ɿɡ ɧɚɛɨɪɨɦ ɚɥɝɨɪɢɬɦɿɜ 
ɤɥɚɫɢɮɿɤɚɰɿʀ ሺߙଵ, ,ଶߙ … ,  ௠ሻ ɩɨɪɨɞɠɭє (ɪɟɩɥɿɤɭє) ɞɟɪɟɜɨɩɨɞɿɛɧɭ ɤɨɧɫɬɪɭɤɰɿɸ – ɞɟɪɟɜɨߙ
ɭɡɚɝɚɥɶɧɟɧɢɯ ɨɡɧɚɤ (ȾɍɈ) ɡ ɜɿɞɩɨɜɿɞɧɢɦɢ ɧɚɛɨɪɨɦ ɍɈ ሺ ଵ݂, ଶ݂, … , ௭݂ሻ. 

Ɍɚɤɢɦ ɱɢɧɨɦ, ɡɜɚɠɚɸɱɢ ɧɚ ɜɫɟ ɜɢɳɟɜɤɚɡɚɧɟ, ɦɨɠɧɚ ɡɚɩɪɨɩɨɧɭɜɚɬɢ ɨɞɧɭ ɡ ɦɨɠɥɢɜɢɯ 
ɚɥɝɨɪɢɬɦɿɱɧɢɯ ɫɯɟɦ ɩɨɛɭɞɨɜɢ ȺȾɄ (ɬɢɩɭ ȱI). 

ɋɯɟɦɚ ɩɨɛɭɞɨɜɢ ȺȾɄ (ɬɢɩɭ ȱȱ). 
ȿɬɚɩ 1. Ɉɬɠɟ, ɧɚ ɩɟɪɲɨɦɭ ɟɬɚɩɿ ɩɨɛɭɞɨɜɢ ȺȾɄ ɜɿɞɛɢɪɚєɬɶɫɹ ɧɚ ɨɫɧɨɜɿ ɜɿɞɩɨɜɿɞɧɨɝɨ 

ɤɪɢɬɟɪɿɸ ɟɮɟɤɬɢɜɧɨɫɬɿ (ɚɛɨ ɜ ɿɧɬɟɪɚɤɬɢɜɧɨɦɭ ɪɟɠɢɦɿ, ɜɢɩɚɞɤɨɜɢɦ ɱɢɧɨɦ) ɧɚɛɿɪ 
ɚɜɬɨɧɨɦɧɢɯ ɚɥɝɨɪɢɬɦɿɜ ɤɥɚɫɢɮɿɤɚɰɿʀ ɬɚ ɪɨɡɩɿɡɧɚɜɚɧɧɹ ሺߙଵ, ,ଶߙ … ,  ௠ሻ, ɪɚɧɠɨɜɚɧɢɯߙ
ɜɿɞɩɨɜɿɞɧɢɦ ɱɢɧɨɦ. Ɍɭɬ ɬɚɤɨɠ ɜɿɞɛɢɪɚɸɬɶɫɹ ɹɤ ɫɚɦɿ ɚɥɝɨɪɢɬɦɢ ɤɥɚɫɢɮɿɤɚɰɿʀ, ɬɚɤ ɿ ʀɯ 
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ɡɚɝɚɥɶɧɚ ɤɿɥɶɤɿɫɬɶ ɭ ɧɚɛɨɪɿ (ɜɟɥɢɱɢɧɚ ݉) ɡɚɥɟɠɧɨ ɜɿɞ ɭɦɨɜ ɬɚ ɚɫɩɟɤɬɿɜ ɩɪɢɤɥɚɞɧɨʀ ɡɚɞɚɱɿ. 
ɋɚɦɟ ɰɟɣ ɟɬɚɩ ɦɚє ɩɪɢɧɰɢɩɨɜɭ ɜɚɠɥɢɜɿɫɬɶ, ɬɨɦɭ ɳɨ ɛɟɡɩɨɫɟɪɟɞɧɶɨ ɜɩɥɢɜɚє ɧɚ ɮɿɧɚɥɶɧɭ 
ɫɤɥɚɞɧɿɫɬɶ ɨɬɪɢɦɚɧɨʀ ɦɨɞɟɥɿ ȺȾɄ. 

ȿɬɚɩ 2. ɇɚ ɞɪɭɝɨɦɭ ɟɬɚɩɿ ɩɨɛɭɞɨɜɢ ȺȾɄ ɛɭɞɭєɬɶɫɹ ɩɨɜɧɟ ɪɟɝɭɥɹɪɧɟ ɥɨɝɿɱɧɟ ɞɟɪɟɜɨ, ɞɟ 
ɧɚ ɤɨɠɧɨɦɭ ɡ ɹɪɭɫɿɜ ɰɿєʀ ɫɬɪɭɤɬɭɪɢ ɪɨɡɬɚɲɨɜɭєɬɶɫɹ ɜɿɞɩɨɜɿɞɧɢɣ ɚɥɝɨɪɢɬɦ ɤɥɚɫɢɮɿɤɚɰɿʀ 
ɪɚɧɠɨɜɚɧɨʀ ɩɨɫɥɿɞɨɜɧɨɫɬɿ ሺߙଵ, ,ଶߙ … ,  ௠ሻ. ɍ ɰɶɨɦɭ ɥɨɝɿɱɧɨɦɭ ɞɟɪɟɜɿ ɤɨɠɧɚ ɜɟɪɲɢɧɚ ɦɚєߙ
ɩɨ ɞɜɚ ɩɟɪɟɯɨɞɢ ɧɚ ɧɚɫɬɭɩɧɢɣ ɹɪɭɫ (ɞɜɚ ɧɚɳɚɞɤɢ), ɹɤɿ ɩɨɡɧɚɱɚɸɬɶɫɹ ɡɧɚɱɟɧɧɹɦ ɡ ɛɿɧɚɪɧɨʀ 
ɦɧɨɠɢɧɢ {Ͳ,ͳ}. Ɉɫɤɿɥɶɤɢ ɦɚєɦɨ ɫɩɪɚɜɭ ɡ ɪɟɝɭɥɹɪɧɢɦ ɥɨɝɿɱɧɢɦ ɞɟɪɟɜɨɦ, ɬɨ ɧɚ ɤɨɠɧɨɦɭ ɡ 
ɹɪɭɫɿɜ ɰɿєʀ ɫɬɪɭɤɬɭɪɢ ɪɨɡɬɚɲɨɜɚɧɿ ɦɿɬɤɢ (ɡɦɿɧɧɿ) ɨɞɧɨɝɨ ɬɢɩɭ (ɩɨɪɹɞɤɭ), ɰɟ ɫɬɨɫɭєɬɶɫɹ 
ɥɢɲɟ ɫɚɦɢɯ ɚɥɝɨɪɢɬɦɿɜ ɤɥɚɫɢɮɿɤɚɰɿʀ ܽ௜, ɚ ɧɟ ɍɈ ௝݂, ɹɤɿ ɜɨɧɢ ɝɟɧɟɪɭɸɬɶ.  

Ɍɚɤ, ɧɚ ɞɪɭɝɨɦɭ ɟɬɚɩɿ ɝɟɧɟɪɚɰɿʀ ȺȾɄ (ɬɢɩ ȱȱ) ɩɨɫɥɿɞɨɜɧɨ ɧɚ ɜɯɿɞ ɚɥɝɨɪɢɬɦɚɦ 
ɤɥɚɫɢɮɿɤɚɰɿʀ ܽ ௜ ɩɨɞɚєɬɶɫɹ ɦɚɫɢɜ ɞɚɧɢɯ ɇȼ (ɜɿɞɩɨɜɿɞɧɨ ɞɨ ɫɬɪɭɤɬɭɪɢ ɩɨɛɭɞɨɜɚɧɨɝɨ ɞɟɪɟɜɚ 
ɤɥɚɫɢɮɿɤɚɰɿʀ (ɪɢɫ. 1) ɡ ɦɟɬɨɸ ɨɬɪɢɦɚɬɢ ɧɚ ɜɢɯɨɞɿ ɧɚɛɿɪ ɜɿɞɩɨɜɿɞɧɢɯ ɍɈ ௝݂, ɩɪɢɱɨɦɭ ʀɯ 
ɡɚɝɚɥɶɧɚ ɤɿɥɶɤɿɫɬɶ ɭ ɤɨɧɫɬɪɭɤɰɿʀ ɞɟɪɟɜɚ ɬɚ ɤɿɥɶɤɿɫɬɶ ɞɥɹ ɤɨɠɧɨɝɨ ɚɥɝɨɪɢɬɦɭ ɤɥɚɫɢɮɿɤɚɰɿʀ 
(ɤɪɨɤɭ ɭ ɫɯɟɦɿ ɞɟɪɟɜɚ, ɹɪɭɫɭ ɥɨɝɿɱɧɨɝɨ ɞɟɪɟɜɚ) ɡɚɥɟɠɢɬɶ ɜɿɞ ɩɨɱɚɬɤɨɜɢɯ ɩɚɪɚɦɟɬɪɿɜ 
ɿɧɿɰɿɚɥɿɡɚɰɿʀ ɚɥɝɨɪɢɬɦɭ ɩɨɛɭɞɨɜɢ ȺȾɄ (ɡɚɞɚɸɬɶɫɹ ɜ ɿɧɬɟɪɚɤɬɢɜɧɨɦɭ ɪɟɠɢɦɿ ɚɛɨ 
ɚɜɬɨɦɚɬɢɱɧɨ) ɬɚ ɨɫɨɛɥɢɜɨɫɬɟɣ ɩɪɢɤɥɚɞɧɨʀ ɡɚɞɚɱɿ, ɞɥɹ ɹɤɨʀ ɛɭɞɭєɬɶɫɹ ɦɨɞɟɥɶ ȺȾɄ. 

ɉɿɫɥɹ ɩɨɛɭɞɨɜɢ ɧɚɛɨɪɭ ɜɫɿɯ ɍɈ ௝݂ ɞɥɹ ɰɿєʀ ɩɪɢɤɥɚɞɧɨʀ ɡɚɞɚɱɿ, ɜɨɧɢ ɪɨɡɬɚɲɨɜɭɸɬɶɫɹ ɭ 
ɜɿɞɩɨɜɿɞɧɢɯ ɜɟɪɲɢɧɚɯ ɨɬɪɢɦɚɧɨɝɨ ɞɟɪɟɜɚ ɤɥɚɫɢɮɿɤɚɰɿʀ ɡ ɦɟɬɨɸ ɡɚɜɟɪɲɟɧɧɹ ɩɪɨɰɟɞɭɪɢ 
ɣɨɝɨ ɩɨɛɭɞɨɜɢ. ɉɪɢɧɰɢɩɨɜɢɦ ɦɨɦɟɧɬɨɦ ɰɶɨɝɨ ɟɬɚɩɭ є ɬɟ, ɳɨ ɧɚɛɿɪ ɩɨɛɭɞɨɜɚɧɢɯ ɍɈ ɦɚє 
ɩɟɪɟɤɪɢɜɚɬɢ ɜɟɫɶ ɦɚɫɢɜ ɞɚɧɢɯ ɇȼ ɞɥɹ ɡɚɛɟɡɩɟɱɟɧɧɹ ɫɬɨɜɿɞɫɨɬɤɨɜɨɝɨ ɪɨɡɩɿɡɧɚɜɚɧɧɹ 
ɧɚɱɚɥɶɧɢɯ ɞɚɧɢɯ. ɉɪɢɱɨɦɭ ɬɭɬ ɦɨɠɭɬɶ ɛɭɬɢ ɩɟɜɧɿ ɜɿɞɯɢɥɟɧɧɹ, ɹɤɳɨ ɛɭɞɭєɬɶɫɹ ɦɨɞɟɥɶ 
ȺȾɄ ɡ ɧɚɩɟɪɟɞ ɡɚɞɚɧɨɸ ɬɨɱɧɿɫɬɸ ɬɚ ɫɤɥɚɞɧɿɫɬɸ (ɰɟ ɨɛɦɟɠɟɧɧɹ ɭɦɨɜ ɡɚɞɚɱɿ ɦɨɠɟ ɛɭɬɢ 
ɪɟɚɥɿɡɨɜɚɧɨ ɡɚ ɪɚɯɭɧɨɤ ɡɦɿɧɢ ɤɿɥɶɤɨɫɬɿ ɬɚ ɩɨɬɭɠɧɨɫɬɿ ɍɈ ௝݂, ɹɤɿ ɛɭɞɭɸɬɶɫɹ ɧɚ ɞɪɭɝɨɦɭ 
ɟɬɚɩɿ). Ɂɚɭɜɚɠɢɦɨ, ɳɨ ɰɹ ɭɦɨɜɚ ɦɨɠɟ ɛɭɬɢ ɬɚɤɨɠ ɪɟɚɥɿɡɨɜɚɧɚ ɡɚ ɪɚɯɭɧɨɤ ɨɛɦɟɠɟɧɧɹ 
ɤɪɨɤɿɜ (ɤɿɥɶɤɨɫɬɿ ɹɪɭɫɿɜ ɤɨɧɫɬɪɭɤɰɿʀ) ɜ ɩɪɨɰɟɞɭɪɿ ɩɨɛɭɞɨɜɢ ɦɨɞɟɥɿ ȺȾɄ, ɞɨɞɚɬɤɨɜɢɦɢ 
ɨɛɦɟɠɟɧɧɹɦɢ ɤɿɥɶɤɨɫɬɿ ɚɥɝɨɪɢɬɦɿɜ ɤɥɚɫɢɮɿɤɚɰɿʀ, ɹɤɿ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ ɜ ɫɬɪɭɤɬɭɪɿ 
ɞɟɪɟɜɚ ɤɥɚɫɢɮɿɤɚɰɿʀ.  

ȿɬɚɩ 3. ɇɚ ɬɪɟɬɶɨɦɭ ɟɬɚɩɿ ɫɯɟɦɢ ɩɨɛɭɞɨɜɢ ȺȾɄ ɩɿɫɥɹ ɩɨɛɭɞɨɜɢ ɨɫɧɨɜɧɨʀ ɤɨɧɫɬɪɭɤɰɿʀ 
ɞɟɪɟɜɚ ɤɥɚɫɢɮɿɤɚɰɿʀ ɦɨɠɧɚ ɩɟɪɟɯɨɞɢɬɢ ɛɟɡɩɨɫɟɪɟɞɧɶɨ ɞɨ ɪɟɠɢɦɭ ɬɟɫɬɭɜɚɧɧɹ ɨɬɪɢɦɚɧɨʀ 
ɦɨɞɟɥɿ ȺȾɄ. ɉɪɢɱɨɦɭ ɞɥɹ ɤɨɠɧɨɝɨ ɬɟɫɬɨɜɨɝɨ ɨɛ’єɤɬɚ, ɹɤɢɣ ɩɨɞɚєɬɶɫɹ ɧɚ ɜɯɿɞ ɞɟɪɟɜɚ 
ɤɥɚɫɢɮɿɤɚɰɿʀ, ɨɛɱɢɫɥɸɸɬɶɫɹ ɜɿɞɩɨɜɿɞɧɿ ɡɧɚɱɟɧɧɹ 𝜑(ߙ௝) (ɡɚ ɞɨɩɨɦɨɝɨɸ ɧɚɛɨɪɭ 
ɩɨɛɭɞɨɜɚɧɢɯ ɪɚɧɿɲɟ ɍɈ – ɞɥɹ ɤɨɠɧɨʀ ɜɟɪɲɢɧɢ ɜɿɞɩɨɜɿɞɧɨɝɨ ɹɪɭɫɭ ɞɟɪɟɜɚ) ɹɤɿ 
ɡɚɛɟɡɩɟɱɭɸɬɶ (ɜɢɡɧɚɱɚɸɬɶ) ɜɿɞɩɨɜɿɞɧɢɣ ɦɚɪɲɪɭɬ ɭ ɫɬɪɭɤɬɭɪɿ ɩɨɛɭɞɨɜɚɧɨɝɨ ȺȾɄ ɞɪɭɝɨɝɨ 
ɬɢɩɭ. Ɍɚɤ ɍɈ ɤɨɠɧɨʀ ɡ ɜɟɪɲɢɧ ȺȾɄ – ɭ ɜɢɩɚɞɤɭ ɦɨɠɥɢɜɨʀ ɚɩɪɨɤɫɢɦɚɰɿʀ ɨɛ’єɤɬɚ 
ɧɟɜɿɞɨɦɨʀ ɤɥɚɫɢɮɿɤɚɰɿʀ ɡɚɛɟɡɩɟɱɭɸɬɶ ɿɧɤɪɟɦɟɧɬɭɸɬɶ ɜɿɞɩɨɜɿɞɧɢɣ ɥɿɱɢɥɶɧɢɤ ɤɥɚɫɭ 
ɧɚɥɟɠɧɨɫɬɿ ɬɚ ɡɚɥɢɲɚɸɬɶ ɣɨɝɨ ɛɟɡ ɡɦɿɧ ɭ ɜɢɩɚɞɤɭ ɜɿɞɦɨɜɢ (ɧɟɦɨɠɥɢɜɨɫɬɿ) ɤɥɚɫɢɮɿɤɚɰɿʀ. 
ɇɚ ɜɢɯɨɞɿ ɫɬɪɭɤɬɭɪɢ ȺȾɄ ɨɛ’єɤɬ ɧɟɜɿɞɨɦɨʀ ɤɥɚɫɢɮɿɤɚɰɿʀ ɧɚɥɟɠɢɬɶ ɞɨ ɬɨɝɨ ɤɥɚɫɭ, 
ɥɿɱɢɥɶɧɢɤ ɧɚɥɟɠɧɨɫɬɿ ɹɤɨɝɨ ɛɭɞɟ ɦɚɤɫɢɦɚɥɶɧɢɦ, ɭ ɜɢɩɚɞɤɭ ʀɯ ɧɭɥɶɨɜɨʀ ɪɿɜɧɨɫɬɿ ɦɚєɦɨ 
ɫɩɪɚɜɭ ɡ ɜɿɞɦɨɜɨɸ ɤɥɚɫɢɮɿɤɚɰɿʀ. 

Ɂɚɭɜɚɠɟɧɧɹ. Ɂɿ ɫɯɟɦɢ ɩɨɛɭɞɨɜɢ ȺȾɄ ɞɪɭɝɨɝɨ ɬɢɩɭ, ɹɤɚ ɛɭɥɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜɢɳɟ, ɦɨ-
ɠɧɚ ɛɚɱɢɬɢ, ɳɨ ɤɿɥɶɤɿɫɬɶ ɍɈ (ɩɚɪɚɦɟɬɪɢɱɧɚ ɫɤɥɚɞɧɿɫɬɶ, ɩɨɬɭɠɧɿɫɬɶ) ɹɤɿ ɝɟɧɟɪɭɸɬɶɫɹ ɬɢɦ 
ɫɚɦɢɦ ɜɿɞɿɛɪɚɧɢɦ ɚɥɝɨɪɢɬɦɨɦ ɤɥɚɫɢɮɿɤɚɰɿʀ ߙ௝ ɧɚ ɞɟɹɤɨɦɭ ɹɪɭɫɿ ɞɟɪɟɜɚ ɤɥɚɫɢɮɿɤɚɰɿʀ ɞɥɹ 
ɤɨɠɧɨɝɨ ɡɿ ɲɥɹɯɿɜ ɫɬɪɭɤɬɭɪɢ ȺȾɄ ɦɨɠɟ ɛɭɬɢ ɪɿɡɧɨɸ, ɩɪɢɱɨɦɭ ɫɥɿɞɭɸɱɢ ɜ ɰɶɨɦɭ ɧɚɩɪɹ-
ɦɤɭ ɩɪɢɣɞɟɦɨ ɞɨ ɬɨɝɨ, ɳɨ ɤɨɧɫɬɪɭɤɰɿɹ ɦɨɞɟɥɿ ȺȾɄ ɧɟ ɨɛɨɜ’ɹɡɤɨɜɨ ɦɚє ɧɚɥɟɠɚɬɢ ɞɨ ɤɥɚɫɭ 
ɪɟɝɭɥɹɪɧɢɯ ɫɬɪɭɤɬɭɪ (ɥɨɝɿɱɧɢɯ ɞɟɪɟɜ), ɬɨɛɬɨ ɜ ɤɨɠɧɨɦɭ ɹɪɭɫɿ ɤɨɧɫɬɪɭɤɰɿʀ ȺȾɄ ɳɨ ɛɭɞɭ-
єɬɶɫɹ, ɪɚɡɨɦ ɡ ɪɿɡɧɨɸ ɤɿɥɶɤɿɫɬɸ ɬɚ ɬɢɩɨɦ (ɡɚɝɚɥɶɧɢɦɢ ɩɚɪɚɦɟɬɪɚɦɢ) ɍɈ ɞɨɩɭɫɤɚєɬɶɫɹ 
ɧɚɹɜɧɿɫɬɶ ɪɿɡɧɢɤ ɚɥɝɨɪɢɬɦɿɜ ɤɥɚɫɢɮɿɤɚɰɿʀ ɬɚ ɪɨɡɩɿɡɧɚɜɚɧɧɹ ߙ௝. 
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ȿɬɚɩ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨʀ ɩɟɪɟɜɿɪɤɢ. Ɍɪɟɛɚ ɡɚɡɧɚɱɢɬɢ, ɳɨ ɡɚɩɪɨɩɨɧɨɜɚɧɿ ɫɯɟɦɢ ɩɨɛɭ-
ɞɨɜɢ ȺȾɄ ɞɨɡɜɨɥɹє ɪɟɝɭɥɸɜɚɬɢ ɫɤɥɚɞɧɿɫɬɶ ɦɨɞɟɥɿ ɞɟɪɟɜɚ ɤɥɚɫɢɮɿɤɚɰɿʀ, ɳɨ ɛɭɞɭєɬɶɫɹ, ɛɭ-
ɞɭɜɚɬɢ ɦɨɞɟɥɿ ɡ ɧɚɩɟɪɟɞ ɡɚɞɚɧɨɸ ɬɨɱɧɿɫɬɸ, ɚ ɫɚɦɚ ɫɬɪɭɤɬɭɪɚ ɞɟɪɟɜɚ ɤɥɚɫɢɮɿɤɚɰɿʀ ɫɤɥɚɞɚ-
єɬɶɫɹ ɡ ɪɿɡɧɨɬɢɩɧɢɯ ɚɜɬɨɧɨɦɧɢɯ ɚɥɝɨɪɢɬɦɿɜ ɤɥɚɫɢɮɿɤɚɰɿʀ ɹɤ ɛɭɞɿɜɟɥɶɧɢɯ ɦɨɞɭɥɿɜ 
(ɤɨɦɩɨɧɟɧɬɿɜ). ɉɪɢɱɨɦɭ ɡɚɞɚɱɚ ɜɿɞɛɨɪɭ ɦɨɞɟɥɿ ɞɟɪɟɜɚ ɤɥɚɫɢɮɿɤɚɰɿʀ ɫɟɪɟɞ ɧɚɛɨɪɭ ɩɨɛɭ-
ɞɨɜɚɧɢɯ ȺȾɄ ɞɥɹ ɤɨɧɤɪɟɬɧɨʀ ɡɚɞɚɱɿ ɜɢɡɧɚɱɚєɬɶɫɹ ɧɚɛɨɪɨɦ ɩɚɪɚɦɟɬɪɿɜ, ɹɤɿ ɦɚɸɬɶ ɜɢɡɧɚ-
ɱɚɥɶɧɭ ɜɚɠɥɢɜɿɫɬɶ ɜɿɞɧɨɫɧɨ ɩɨɬɨɱɧɨʀ ɩɪɢɤɥɚɞɧɨʀ ɡɚɞɚɱɿ (ɧɚɛɨɪɭ ɞɚɧɢɯ ɇȼ). 

Ɂɪɨɡɭɦɿɥɨ, ɳɨ ɞɥɹ ɩɨɪɿɜɧɹɧɧɹ ɬɚ ɜɿɞɛɨɪɭ ɤɨɧɤɪɟɬɧɨʀ ɦɨɞɟɥɿ ȺȾɄ ɡ ɮɿɤɫɨɜɚɧɨɝɨ ɧɚ-
ɛɨɪɭ ɧɟɨɛɯɿɞɧɨ ɜɢɞɿɥɢɬɢ ɧɚɣɛɿɥɶɲ ɜɚɠɥɢɜɿ ʀɯɧɿ ɩɚɪɚɦɟɬɪɢ (ɪɨɡɦɿɪɧɿɫɬɶ ɨɡɧɚɤɨɜɨɝɨ ɩɪɨ-
ɫɬɨɪɭ, ɤɿɥɶɤɿɫɬɶ ɜɟɪɲɢɧ, ɩɟɪɟɯɨɞɿɜ, ɚɥɝɨɪɢɬɦɿɜ ɬɨɳɨ) ɬɚ ɜɢɡɧɚɱɢɬɢ ʀɯ ɩɨɯɢɛɤɭ ɜɿɞɧɨɫɧɨ 
ɦɚɫɢɜɭ ɜɯɿɞɧɢɯ ɞɚɧɢɯ.  

ɉɪɢɧɰɢɩɨɜɨ ɧɚ ɰɶɨɦɭ ɟɬɚɩɿ ɞɨɫɥɿɞɠɟɧɧɹ ɪɨɡɝɥɹɧɭɬɢ ɤɪɢɬɟɪɿʀ ɹɤɨɫɬɿ ɨɬɪɢɦɚɧɢɯ ɿɧɮɨ-
ɪɦɚɰɿɣɧɢɯ ɦɨɞɟɥɟɣ, ɹɤɿ ɡɚɥɟɠɚɬɶ ɜɿɞ ɩɨɯɢɛɤɢ ɦɨɞɟɥɿ, ɩɨɬɭɠɧɨɫɬɿ ɩɨɱɚɬɤɨɜɨɝɨ ɦɚɫɢɜɭ 
ɞɚɧɢɯ ɇȼ, ɨɛ’єɦɭ Ɍȼ (ɤɿɥɶɤɿɫɬɶ ɧɚɜɱɚɥɶɧɢɯ ɩɚɪ ɬɚ ɪɨɡɦɿɪɧɿɫɬɶ ɨɡɧɚɤɨɜɨɝɨ ɩɪɨɫɬɨɪɭ ɡɚ-
ɞɚɱɿ), ɤɿɥɶɤɨɫɬɿ ɩɚɪɚɦɟɬɪɿɜ ɦɨɞɟɥɿ ɬɨɳɨ. 

Ɂɪɨɡɭɦɿɥɨ, ɳɨ ɤɪɢɬɢɱɧɨ ɜɚɠɥɢɜɢɦɢ ɩɚɪɚɦɟɬɪɚɦɢ ɩɨɛɭɞɨɜɚɧɨʀ ɦɨɞɟɥɿ ȺȾɄ, ɹɤɿ ɧɟɨɛ-
ɯɿɞɧɨ ɦɿɧɿɦɿɡɭɜɚɬɢ, є ɩɨɦɢɥɤɢ ɦɨɞɟɥɿ ɜɿɞɩɨɜɿɞɧɨ ɧɚ ɦɚɫɢɜɚɯ ɞɚɧɢɯ ɇȼ, Ɍȼ ɬɚ ɞɥɹ ɤɨɠ-
ɧɨɝɨ ɡ ɤɥɚɫɿɜ, ɹɤɿ ɡɚɞɚɧɿ ɩɨɱɚɬɤɨɜɨɸ ɭɦɨɜɨɸ ɩɨɬɨɱɧɨʀ ɩɪɢɤɥɚɞɧɨʀ ɡɚɞɚɱɿ. 

Ɂɚɭɜɚɠɢɦɨ, ɳɨ ɩɪɢɧɰɢɩɨɜɢɦ ɦɨɦɟɧɬɨɦ ɡɚɥɢɲɚєɬɶɫɹ ɩɢɬɚɧɧɹ ɡɦɟɧɲɟɧɧɹ ɫɤɥɚɞɧɨɫɬɿ 
ɫɬɪɭɤɬɭɪɢ ȺȾɄ (ɦɚєɬɶɫɹ ɧɚ ɭɜɚɡɿ ɤɿɥɶɤɿɫɬɶ ɨɡɧɚɤ, ɚɥɝɨɪɢɬɦɿɜ ɭ ɫɬɪɭɤɬɭɪɿ ȺȾɄ, ɡɚɝɚɥɶɧɚ 
ɤɿɥɶɤɿɫɬɶ ɜɟɪɲɢɧ ɦɨɞɟɥɿ ȺȾɄ ɬɚ ɡɚɝɚɥɶɧɚ ɤɿɥɶɤɿɫɬɶ ɩɟɪɟɯɨɞɿɜ ɭ ɫɬɪɭɤɬɭɪɿ ȺȾɄ), ɩɚɪɚɦɟɬɪɢ 
ɡɚɝɚɥɶɧɢɯ ɜɢɬɪɚɬ ɩɚɦ’ɹɬɿ ɬɚ ɩɪɨɰɟɫɨɪɧɨɝɨ ɱɚɫɭ ɿɧɮɨɪɦɚɰɿɣɧɨʀ ɫɢɫɬɟɦɢ. Ɍɚɤ, ɜɚɠɥɢɜɢɦ ɩɨ-
ɤɚɡɧɢɤɨɦ ɹɤɨɫɬɿ ɩɨɛɭɞɨɜɚɧɨʀ ɦɨɞɟɥɿ ɭ ɜɢɝɥɹɞɿ ɞɟɪɟɜɚ ɤɥɚɫɢɮɿɤɚɰɿʀ ɡ ɜɪɚɯɭɜɚɧɧɹɦ ɩɚɪɚɦɟ-
ɬɪɿɜ ɫɬɪɭɤɬɭɪɢ ɦɨɞɟɥɿ ɅȾɄ є ɡɚɝɚɥɶɧɢɣ ɿɧɬɟɝɪɚɥɶɧɢɣ ɩɨɤɚɡɧɢɤ ɹɤɨɫɬɿ ɜ ɬɚɤɿɣ ɮɨɪɦɿ:  ܳெ௔௜௡ = 𝐹௥ಲ೗೗௏ಲ೗೗⋅∑ ௣೔೔ ⋅ ݁−𝐸𝑟ಲ೗೗𝑀ಲ೗೗ .              (4) 

ȼɿɞɦɿɬɢɦɨ, ɭ ɜ ɮɨɪɦɭɥɿ (4) ɧɚɛɿɪ ɩɚɪɚɦɟɬɪɿɜ ݌௜ ɹɜɥɹє ɫɨɛɨɸ ɧɚɣɛɿɥɶɲ ɜɚɠɥɢɜɿ ɯɚɪɚɤ-
ɬɟɪɢɫɬɢɤɢ ɩɨɛɭɞɨɜɚɧɨɝɨ ɞɟɪɟɜɚ ɤɥɚɫɢɮɿɤɚɰɿʀ, ɳɨ ɨɰɿɧɸєɬɶɫɹ: 

-஺௟௟ – ɡɚɝɚɥɶɧɚ ɤɿɥɶɤɿɫɬɶ ɩɨɦɢɥɨɤ ɦɨɞɟɥɿ ȺȾɄ ɧɚ ɦɚɫɢɜɚɯ ɞɚɧɢɯ ɩɨɱɚɬɤɨɜɢɯ ɬɟɫݎܧ (1
ɬɨɜɨʀ ɬɚ ɧɚɜɱɚɥɶɧɨʀ ɜɢɛɿɪɤɢ;  

 ;஺௟௟ – ɡɚɝɚɥɶɧɚ ɩɨɬɭɠɧɿɫɬɶ (ɨɛ’єɦ) ɦɚɫɢɜɿɜ ɞɚɧɢɯ ɧɚɜɱɚɥɶɧɨʀ ɬɚ ɬɟɫɬɨɜɨʀ ɜɢɛɿɪɤɢܯ (2
 ஺௟௟ – ɯɚɪɚɤɬɟɪɢɡɭє ɤɿɥɶɤɿɫɬɶ ɜɟɪɲɢɧ ɨɬɪɢɦɚɧɨʀ ɦɨɞɟɥɿ ȺȾɄ ɡ ɪɟɡɭɥɶɬɭɸɱɢɦɢݎܨ (3

ɡɧɚɱɟɧɧɹɦɢ ோ݂ (ɎɊ, ɬɨɛɬɨ ɥɢɫɬɿɜ ɞɟɪɟɜɚ ɤɥɚɫɢɮɿɤɚɰɿʀ); 
4) ஺ܸ௟௟ – ɩɪɟɞɫɬɚɜɥɹє ɡɚɝɚɥɶɧɭ ɤɿɥɶɤɿɫɬɶ ɜɫɿɯ ɬɢɩɿɜ ɜɟɪɲɢɧ ɜ ɫɬɪɭɤɬɭɪɿ ɦɨɞɟɥɿ ȺȾɄ;  
5) ܱ௎௭ – ɡɚɝɚɥɶɧɚ ɤɿɥɶɤɿɫɬɶ ɭɡɚɝɚɥɶɧɟɧɢɯ ɨɡɧɚɤ, ɳɨ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ ɜ ɦɨɞɟɥɿ ɞɟ-

ɪɟɜɚ ɤɥɚɫɢɮɿɤɚɰɿʀ; 
6) ஺ܲ௟௟ – ɡɚɝɚɥɶɧɚ ɤɿɥɶɤɿɫɬɶ ɩɟɪɟɯɨɞɿɜ ɦɿɠ ɜɟɪɲɢɧɚɦɢ ɜ ɫɬɪɭɤɬɭɪɿ ɩɨɛɭɞɨɜɚɧɨʀ ɦɨɞɟɥɿ 

ɞɟɪɟɜɚ ɤɥɚɫɢɮɿɤɚɰɿʀ; 
7) ஺ܰ௟𝑔 – ɡɚɝɚɥɶɧɚ ɤɿɥɶɤɿɫɬɶ ɪɿɡɧɢɯ ɚɜɬɨɧɨɦɧɢɯ ɚɥɝɨɪɢɬɦɿɜ ɤɥɚɫɢɮɿɤɚɰɿʀ, ɳɨ ɜɢɤɨɪɢ-

ɫɬɨɜɭɸɬɶɫɹ ɜ ɦɨɞɟɥɿ ɞɟɪɟɜɚ ɤɥɚɫɢɮɿɤɚɰɿʀ. 
ɐɟɣ ɿɧɬɟɝɪɚɥɶɧɢɣ ɩɨɤɚɡɧɢɤ ɹɤɨɫɬɿ ɦɨɞɟɥɿ ȺȾɄ ɛɭɞɟ ɩɪɢɣɦɚɬɢ ɡɧɚɱɟɧɧɹ ɜ ɦɟɠɚɯ ɧɭɥɹ 

ɬɚ ɨɞɢɧɢɰɿ. ɑɢɦ ɦɟɧɲɢɣ ɜɿɧ ɛɭɞɟ, ɬɢɦ ɝɿɪɲɚ ɛɭɞɟ ɹɤɿɫɬɶ ɩɨɛɭɞɨɜɚɧɨɝɨ ɞɟɪɟɜɚ ɤɥɚɫɢɮɿ-
ɤɚɰɿʀ, ɚ ɱɢɦ ɛɿɥɶɲɢɣ ɛɭɞɟ ɩɨɤɚɡɧɢɤ, ɬɢɦ ɤɪɚɳɟ ɛɭɞɟ ɨɬɪɢɦɚɧɚ ɦɨɞɟɥɶ. 

Ⱦɚɥɿ ɪɨɡɝɥɹɧɟɦɨ ɧɚɫɬɭɩɧɢɣ ɩɪɢɤɥɚɞ ɩɨɛɭɞɨɜɢ ɦɨɞɟɥɿ ȺȾɄ ɡ ɜɿɞɩɨɜɿɞɧɢɦɢ ɩɨɱɚɬɤɨ-
ɜɢɦɢ ɩɚɪɚɦɟɬɪɚɦɢ: 

1) Ɏɿɤɫɨɜɚɧɢɣ ɧɚɛɿɪ ɪɿɡɧɨɬɢɩɧɢɯ ɚɥɝɨɪɢɬɦɿɜ ɤɥɚɫɢɮɿɤɚɰɿʀ ɬɚ ɪɨɡɩɿɡɧɚɜɚɧɧɹ ሺߙଵ, ,ଶߙ … , ହሻ, ሺ݉ߙ = ͷሻ. 

2) ɍ ɦɚɫɢɜɿ ɩɨɱɚɬɤɨɜɨʀ ɇȼ ɡɚɞɚɧɚ ɿɧɮɨɪɦɚɰɿʀ ɩɪɨ ɪɨɡɛɢɬɬɹ ܴ ɧɚ ɤɥɚɫɢ, ɳɨ ɧɟ ɩɟɪɟ-
ɬɢɧɚɸɬɶɫɹ – ሺܪଵ, ,ଶܪ … , ସሻ, ሺ݇ܪ = Ͷሻ.  
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3) ɉɨɱɚɬɤɨɜɚ ɇȼ ɜɢɝɥɹɞɭ (1) ɦɚє ɩɨɬɭɠɧɿɫɬɶ ɜ 2000 ɧɚɱɚɥɶɧɢɯ ɩɚɪ (ɨɛ’єɤɬɿɜ ɜɿɞɨɦɨʀ 
ɤɥɚɫɢɮɿɤɚɰɿʀ), ሺܯ = ʹͲͲͲሻ. 

4) Ʉɨɠɧɢɣ ɿɡ ɞɢɫɤɪɟɬɧɢɯ ɨɛ’єɤɬɿɜ ɇȼ ݔ௜ ɯɚɪɚɤɬɟɪɢɡɭɸɬɶɫɹ ɧɚɛɨɪɨɦ ɨɡɧɚɤ, ɚɬɪɢɛɭɬɿɜ 
– ሺݔ௜ଵ, ,௜ଶݔ … , ௜ଶ଴ሻ, ሺ݊ݔ = ʹͲሻ. 

5) Ⱦɥɹ ɩɟɪɟɜɿɪɤɢ ɨɬɪɢɦɚɧɨʀ ɦɨɞɟɥɿ ȺȾɄ ɡɚɞɚɧɚ Ɍȼ ɩɨɬɭɠɧɿɫɬɸ 500 ɟɥɟɦɟɧɬɿɜ, ሺܶ = ͷͲͲሻ. 
ɉɪɟɞɫɬɚɜɥɟɧɚ ɜ ɰɶɨɦɭ ɩɪɢɤɥɚɞɿ ɩɨɱɚɬɤɨɜɚ ɇȼ ɦɿɫɬɢɬɶ ɞɚɧɿ ɤɨɦɩɨɧɟɧɬɧɨɝɨ ɯɿɦɿɱɧɨɝɨ 

ɚɧɚɥɿɡɭ ɜɦɿɫɬɭ ɞɢɡɟɥɶɧɨɝɨ (ɜɭɝɥɟɜɨɞɧɨɝɨ) ɩɚɥɶɧɨɝɨ (ɡɚɞɚɱɚ ɨɰɿɧɤɢ ɹɤɨɫɬɿ ɩɚɥɶɧɨɝɨ) ɭ 
ɫɩɪɨɳɟɧɨɦɭ ɜɚɪɿɚɧɬɿ (ɤɿɥɶɤɿɫɬɶ ɤɥɚɫɿɜ ɇȼ ɡɚɞɚɱɿ ɡɦɟɧɲɟɧɚ ɞɨ ɱɨɬɢɪɶɨɯ, ɪɨɡɦɿɪɧɿɫɬɶ 
ɨɡɧɚɤɨɜɨɝɨ ɩɪɨɫɬɨɪɭ ɡ 38 ɞɨ 20, ɚ ɤɿɥɶɤɿɫɬɶ ɚɥɝɨɪɢɬɦɿɜ ɤɥɚɫɢɮɿɤɚɰɿʀ ɬɚɤɨɠ ɨɛɦɟɠɟɧɚ ɧɚ 
ɩɨɱɚɬɤɨɜɨɦɭ ɟɬɚɩɿ ɲɥɹɯɨɦ ɜɿɞɛɨɪɭ ɥɢɲɟ ɝɟɨɦɟɬɪɢɱɧɢɯ ɤɥɚɫɢɮɿɤɚɬɨɪɿɜ) ɡɚɪɚɞɢ 
ɞɟɦɨɧɫɬɪɚɰɿʀ ɫɚɦɨʀ ɤɨɧɰɟɩɰɿʀ ɚɥɝɨɪɢɬɦɿɱɧɨɝɨ ɞɟɪɟɜɚ.  

ɇɚ ɩɟɪɲɨɦɭ ɟɬɚɩɿ ɩɪɨɰɟɞɭɪɢ ɩɨɛɭɞɨɜɢ ɞɟɪɟɜɚ ɤɥɚɫɢɮɿɤɚɰɿʀ, ɨɰɿɧɢɦɨ ɟɮɟɤɬɢɜɧɿɫɬɶ 
ɤɨɠɧɨɝɨ ɡ ɜɿɞɿɛɪɚɧɢɯ ɚɥɝɨɪɢɬɦɿɜ ɤɥɚɫɢɮɿɤɚɰɿʀ, ɧɚ ɨɫɧɨɜɿ ɹɤɢɯ ɿ ɛɭɞɟ ɩɨɛɭɞɨɜɚɧɚ ɡɚɝɚɥɶɧɚ 
ɫɯɟɦɚ ɤɥɚɫɢɮɿɤɚɰɿʀ (ɦɨɞɟɥɶ ȺȾɄ), ɫɬɨɫɨɜɧɨ ɞɚɧɢɯ ɩɨɱɚɬɤɨɜɨʀ ɧɚɜɱɚɥɶɧɨʀ ɜɢɛɿɪɤɢ (ɡɚ 
ɤɿɥɶɤɿɫɬɸ ɭɡɚɝɚɥɶɧɟɧɢɯ ɨɡɧɚɤ, ɳɨ ɝɟɧɟɪɭɸɬɶɫɹ ɩɨɬɨɱɧɢɦ ɚɥɝɨɪɢɬɦɨɦ ɬɚ ɜɿɞɦɨɜɚɦ 
ɤɥɚɫɢɮɿɤɚɰɿʀ).  

Ɍɚɛɥɢɰɹ 1 
Ɉɰɿɧɤɚ ɟɮɟɤɬɢɜɧɨɫɬɿ ɮɿɤɫɨɜɚɧɢɯ ɚɥɝɨɪɢɬɦɿɜ ɤɥɚɫɢɮɿɤɚɰɿʀ ɞɢɫɤɪɟɬɧɢɯ ɨɛ’єɤɬɿɜ 

ɜɿɞɧɨɫɧɨ ɩɨɱɚɬɤɨɜɨʀ ɧɚɱɜɚɥɶɧɨʀ ɜɢɛɿɪɤɢ 

(ɇɨɦɟɪ ɤɥɚɫɭ/ 
Ɍɢɩ ɚɥɝɨɪɢɬɦɭ) 

Ⱥɥɝɨɪɢɬɦ 𝒂૚ 

Ⱥɥɝɨɪɢɬɦ 𝒂૛ 

Ⱥɥɝɨɪɢɬɦ  𝒂૜ 

Ⱥɥɝɨɪɢɬɦ  𝒂૝ 

Ⱥɥɝɨɪɢɬɦ  𝒂૞ 

Ʉɥɚɫ 𝑯૚ 0/32 0/12 0/11 0/9 18/10 

Ʉɥɚɫ 𝑯૛ 0/16 12/17 1/16 14/6 12/8 

Ʉɥɚɫ 𝑯૜ 0/8 0/10 0/17 0/12 0/10 

Ʉɥɚɫ 𝑯૝ 0/11 15/3 9/16 16/6 14/11 

ɍ ɤɨɦɿɪɤɚɯ ɧɚɜɟɞɟɧɨʀ ɬɚɛɥ. 1 ɩɪɟɞɫɬɚɜɥɟɧɚ ɟɮɟɤɬɢɜɧɿɫɬɶ ɤɨɠɧɨɝɨ ɡ ɜɿɞɿɛɪɚɧɢɯ ɞɥɹ 
ɡɚɞɚɱ ɚɥɝɨɪɢɬɦɿɜ ɤɥɚɫɢɮɿɤɚɰɿʀ ɜɿɞɧɨɫɧɨ ɤɥɚɫɿɜ ɩɨɱɚɬɤɨɜɨʀ ɧɚɜɱɚɥɶɧɨʀ ɜɢɛɿɪɤɢ, ɩɪɢɱɨɦɭ 
ɩɟɪɲɟ ɱɢɫɥɨ ɜɿɞɩɨɜɿɞɚє ɡɚ ɤɿɥɶɤɿɫɬɶ ɨɛ‘єɤɬɿɜ, ɹɤɢɦ ɜɿɞɦɨɜɥɟɧɨ ɜ ɤɥɚɫɢɮɿɤɚɰɿʀ 
ɜɿɞɩɨɜɿɞɧɢɦ ɚɥɝɨɪɢɬɦɨɦ (ɩɨɦɢɥɤɚɦ, ɜɿɞɦɨɜɚɦ ɤɥɚɫɢɮɿɤɚɰɿʀ), ɚ ɞɪɭɝɟ – ɡɚ ɤɿɥɶɤɿɫɬɶ 
ɭɡɚɝɚɥɶɧɟɧɢɯ ɨɡɧɚɤ (ɞɥɹ ɰɶɨɝɨ ɬɢɩɭ ɚɥɝɨɪɢɬɦɿɜ – ɝɟɨɦɟɬɪɢɱɧɢɯ ɨɛ’єɤɬɿɜ), ɹɤɢɦɢ 
ɚɩɪɨɤɫɢɦɨɜɚɧɢɣ ɜɿɞɩɨɜɿɞɧɢɣ ɤɥɚɫ ɩɨɱɚɬɤɨɜɨʀ ɜɢɛɿɪɤɢ. Ɂɚɥɟɠɧɨ ɜɿɞ ɩɨɱɚɬɤɨɜɨɝɨ ɜɢɛɨɪɭ 
ɚɥɝɨɪɢɬɦɭ ɹɤ ɜɟɪɲɢɧɚ ɞɟɪɟɜɚ ɤɥɚɫɢɮɿɤɚɰɿʀ (ɦɨɞɟɥɿ ȺȾɄ), ɩɪɨɰɟɞɭɪɚ ɩɨɛɭɞɨɜɢ 
ɪɟɡɭɥɶɬɭɸɱɨʀ ɫɯɟɦɢ ɤɥɚɫɢɮɿɤɚɰɿʀ ɦɨɠɟ ɡɚɜɟɪɲɢɬɢɫɹ ɡ ɪɿɡɧɨɸ ɤɿɥɶɤɿɫɬɸ ɤɪɨɤɿɜ. Ɉɞɧɚ ɡ 
ɦɨɠɥɢɜɢɯ ɩɨɛɭɞɨɜɚɧɢɯ ɫɯɟɦɢ ȺȾɄ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ (ɪɢɫ. 2). 

Ɍɚɤ, ɡ ɬɚɛɥ. 1 ɦɨɠɧɚ ɛɚɱɢɬɢ, ɳɨ ɟɮɟɤɬɢɜɧɿɫɬɶ ɭɫɿɯ ɚɥɝɨɪɢɬɦɿɜ, ɡɚ ɜɢɧɹɬɤɨɦ ɚɥɝɨɪɢɬɦɭ ܽହ (ɝɟɨɦɟɬɪɢɱɧɨɦɭ ɚɥɝɨɪɢɬɦɭ ɝɿɩɟɪɩɥɨɳɢɧ) ɜɿɞɧɨɫɧɨ ɤɥɚɫɭ ܪଵ ɫɬɚɧɨɜɢɬɶ 100 %, ɬɨɦɭ 
ɞɥɹ ɣɨɝɨ ɚɩɪɨɤɫɢɦɚɰɿʀ ɦɨɠɧɚ ɡɚɫɬɨɫɭɜɚɬɢ ɞɨɜɿɥɶɧɢɣ ɚɥɝɨɪɢɬɦ (ɡɪɨɡɭɦɿɥɨ, ɡɚ ɜɢɧɹɬɤɨɦ ܽହ. ɇɚ ɜɫɿɯ ɧɚɫɬɭɩɧɢɯ ɟɬɚɩɚɯ ɩɨɛɭɞɨɜɢ ɫɯɟɦɢ ɪɨɡɩɿɡɧɚɜɚɧɧɹ (ɹɪɭɫɚɯ ɫɬɪɭɤɬɭɪɢ ȺȾɄ) 
ɞɨɰɿɥɶɧɨ ɡɧɨɜɭ ɡɚɮɿɤɫɭɜɚɬɢ ɚɥɝɨɪɢɬɦ ܽଵ (ɝɟɨɦɟɬɪɢɱɧɢɣ ɚɥɝɨɪɢɬɦ ɝɿɩɟɪɫɮɟɪ), ɹɤɢɣ 
ɜɢɹɜɢɜɫɹ ɧɚɣɛɿɥɶɲ ɟɮɟɤɬɢɜɧɢɦ ɬɚ ɟɤɨɧɨɦɧɢɦ ɩɪɨɬɢ ɜɫɿɯ ɿɧɲɢɯ ɤɥɚɫɿɜ ɞɚɧɢɯ ɩɨɱɚɬɤɨɜɨʀ 
ɜɢɛɿɪɤɢ. Ɂɨɤɪɟɦɚ, ɣɨɝɨ ɨɫɨɛɥɢɜɿɫɬɸ є ɜɟɥɢɤɚ ɭɧɿɜɟɪɫɚɥɶɧɿɫɬɶ ɳɨɞɨ ɦɨɠɥɢɜɨɫɬɿ ɩɨɛɭɞɨɜɢ 
ɭɡɚɝɚɥɶɧɟɧɨʀ ɨɡɧɚɤɢ, ɧɚɜɿɬɶ ɭ ɬɢɯ ɜɢɩɚɞɤɚɯ, ɤɨɥɢ ɿɧɲɿ ɝɟɨɦɟɬɪɢɱɧɿ ɚɥɝɨɪɢɬɦɢ ɰɶɨɝɨ 
ɡɪɨɛɢɬɢ ɧɟ ɦɨɠɭɬɶ ɿ ɞɚɸɬɶ ɜɟɥɢɤɢɣ ɜɿɞɫɨɬɨɤ ɜɿɞɦɨɜ (ɩɨɦɢɥɨɤ) ɤɥɚɫɢɮɿɤɚɰɿʀ ɞɥɹ ɨɛ’єɤɬɿɜ 
ɧɚɱɚɥɶɧɨʀ ɜɢɛɿɪɤɢ (ɜɢɩɚɞɨɤ ɫɤɥɚɞɧɨɝɨ, ɡɚɩɥɭɬɚɧɨɝɨ ɪɨɡɬɚɲɭɜɚɧɧɹ ɤɥɚɫɿɜ ɜ ɨɡɧɚɤɨɜɨɦɭ 
ɩɪɨɫɬɨɪɿ ɡɚɞɚɱɿ). ȼɚɠɥɢɜɢɦ ɦɨɦɟɧɬɨɦ ɬɚɤɨɠ є ɬɨɣ ɮɚɤɬ, ɳɨ ɤɨɠɧɚ ɡ ɭɡɚɝɚɥɶɧɟɧɢɯ ɨɡɧɚɤ, 
ɡɝɟɧɟɪɨɜɚɧɢɯ ɚɥɝɨɪɢɬɦɨɦ ɤɥɚɫɢɮɿɤɚɰɿʀ ܽଵ, ɹɜɥɹє ɫɨɛɨɸ ɧɚɛɿɪ ɤɨɨɪɞɢɧɚɬ ɰɟɧɬɪɭ 
ɝɿɩɟɪɫɮɟɪɢ (ɜ ɨɡɧɚɤɨɜɨɦɭ ɩɪɨɫɬɨɪɿ ɡɚɞɚɱɿ) ɿ ʀʀ ɪɚɞɿɭɫ ɬɚ ɩɨɬɪɟɛɭє ɦɿɧɿɦɚɥɶɧɢɣ ɨɛ’єɦ 
ɩɚɦ‘ɹɬɿ ɿɧɮɨɪɦɚɰɿɣɧɨʀ ɫɢɫɬɟɦɢ ɞɥɹ ɫɜɨɝɨ ɡɛɟɪɿɝɚɧɧɹ ɬɚ ɩɪɨɫɬɿ ɦɟɯɚɧɿɡɦɢ ɪɨɛɨɬɢ ɡ 
ɧɚɛɨɪɨɦ ɬɚɤɢɯ ɍɈ. 
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Ɋɢɫ. 2. ɉɪɢɤɥɚɞ ɫɤɨɧɫɬɪɭɣɨɜɚɧɨʀ ɦɨɞɟɥɿ ȺȾɄ 

Ɍɪɟɛɚ ɡɚɡɧɚɱɢɬɢ, ɳɨ ɦɨɞɟɥɶ ɞɟɪɟɜɚ ɤɥɚɫɢɮɿɤɚɰɿʀ (ɪɢɫ. 2) ɩɨɛɭɞɨɜɚɧɚ ɚɥɝɨɪɢɬɦɚɦɢ, 
ɟɮɟɤɬɢɜɧɿɫɬɶ ɹɤɢɯ ɨɰɿɧɸɜɚɥɚɫɹ ɳɨɞɨ ɤɿɥɶɤɨɫɬɿ ɭɡɚɝɚɥɶɧɟɧɢɯ ɨɡɧɚɤ (ɹɤɢɦɢ 
ɚɩɪɨɤɫɢɦɭєɬɶɫɹ ɩɨɱɚɬɤɨɜɚ ɧɚɜɱɚɥɶɧɚ ɜɢɛɿɪɤɚ), ɩɪɢɱɨɦɭ ɞɥɹ ɩɨɜɧɨʀ ɚɩɪɨɤɫɢɦɚɰɿʀ ɦɚɫɢɜɭ 
ɇȼ ɞɚɧɨʀ ɡɚɞɚɱɿ ɛɭɥɨ ɞɨɫɬɚɬɧɶɨ ɥɢɲɟ ɬɪɶɨɯ ɚɥɝɨɪɢɬɦɿɜ ɤɥɚɫɢɮɿɤɚɰɿʀ. Ɍɚɤ, ɞɥɹ 
ɚɩɪɨɤɫɢɦɚɰɿʀ ɤɥɚɫɭ ܪଵ ɧɚ (ɡ ɩɟɪɲɨɝɨ ɩɨ ɬɪɟɬɿɣ ɤɪɨɤ) ɛɭɥɨ ɡɚɫɬɨɫɨɜɚɧɨ ɞɜɚ ɚɥɝɨɪɢɬɦɢ – 

ɫɩɨɱɚɬɤɭ ɚɥɝɨɪɢɬɦ ܽହ (ɝɟɨɦɟɬɪɢɱɧɢɣ ɚɥɝɨɪɢɬɦ ɝɿɩɟɪɩɥɨɳɢɧ) ɩɨɛɭɞɭɜɚɜ ɭɡɚɝɚɥɶɧɟɧɭ 
ɨɡɧɚɤɭ ܵଵଵ, ɹɤɚ ɥɢɲɟ ɱɚɫɬɤɨɜɨ ɣɨɝɨ ɨɩɢɫɭɜɚɥɚ. ɇɚ ɞɪɭɝɨɦɭ ɟɬɚɩɿ ɡɚɫɬɨɫɨɜɚɧɢɣ ɚɥɝɨɪɢɬɦ ܽସ (ɝɟɨɦɟɬɪɢɱɧɢɣ ɚɥɝɨɪɢɬɦ ɝɿɩɟɪɩɚɪɚɥɟɥɟɩɿɩɟɞɿɜ) – ɨɡɧɚɤɢ ଵܲଶ ɬɚ ଵܲଷ, ɹɤɿ ɨɫɬɚɬɨɱɧɨ ɣ 
ɡɚɜɟɪɲɢɥɢ ɪɨɡɩɿɡɧɚɜɚɧɧɹ (ɚɩɪɨɤɫɢɦɚɰɿɸ) ɰɶɨɝɨ ɤɥɚɫɭ ܪଵ.  

ɇɚ ɧɚɫɬɭɩɧɢɯ ɟɬɚɩɚɯ ɩɨɛɭɞɨɜɢ ɦɨɞɟɥɿ ȺȾɄ ɡɧɨɜɭ ɠɟ ɡɚɫɬɨɫɨɜɚɧɢɣ ɚɥɝɨɪɢɬɦ 

ɤɥɚɫɢɮɿɤɚɰɿʀ ܽ ଵ (ɚɥɝɨɪɢɬɦ ɝɿɩɟɪɫɮɟɪ) (ɨɡɧɚɤɢ ܭଵଶ, ,ଶଶܭ ,ସଵܭ ܽ ସଶ) ɬɚ ɚɥɝɨɪɢɬɦܭ ହ (ɭɡɚɝɚɥɶɧɟɧɚ 
ɨɡɧɚɤɚ ܵଷଵ).  

Ɍɭɬ ɬɪɟɛɚ ɡɜɟɪɧɭɬɢ ɭɜɚɝɭ, ɳɨ ɞɥɹ ɩɨɛɭɞɨɜɢ ɰɿєʀ ɫɯɟɦɢ ɤɥɚɫɢɮɿɤɚɰɿʀ (ɪɢɫ. 2) 

ɡɚɫɬɨɫɨɜɚɧɿ ɬɪɢ ɪɿɡɧɿ ɚɥɝɨɪɢɬɦɢ ɪɨɡɩɿɡɧɚɜɚɧɧɹ (ɡ ɩ’ɹɬɶɨɯ ɩɨɱɚɬɤɨɜɨ ɜɿɞɿɛɪɚɧɢɯ), ɹɤɿ 
ɛɟɡɩɨɫɟɪɟɞɧɶɨ ɧɟ ɜɩɥɢɜɚɸɬɶ ɧɚ ɪɨɛɨɬɭ ɨɞɢɧ ɨɞɧɨɝɨ, ɬɨɛɬɨ ɧɚ ʀɯɧɶɨɦɭ ɦɿɫɰɿ ɦɨɝɥɢ ɛɭɬɢ 
ɡɨɜɫɿɦ ɪɿɡɧɿ ɡɚ ɩɪɢɧɰɢɩɨɦ ɬɚ ɿɞɟɨɥɨɝɿєɸ ɚɥɝɨɪɢɬɦɢ ɤɥɚɫɢɮɿɤɚɰɿʀ, ɡ ɹɤɢɯ ɦɨɠɧɚ 
ɫɤɨɧɫɬɪɭɸɜɚɬɢ ɫɯɟɦɭ ɪɨɡɩɿɡɧɚɜɚɧɧɹ (ɦɨɞɟɥɶ ȺȾɄ) ɞɨɜɿɥɶɧɨʀ ɫɤɥɚɞɧɨɫɬɿ ɬɚ ɟɮɟɤɬɢɜɧɨɫɬɿ. 
ȼɚɠɥɢɜɢɦ є ɥɢɲɟ ɟɮɟɤɬɢɜɧɿɫɬɶ ɤɨɠɧɨɝɨ ɡ ɧɢɯ ɧɚ ɮɿɤɫɨɜɚɧɿɣ ɜɢɛɨɪɰɿ ɬɚ ɿɧɮɨɪɦɚɰɿɣɧɚ 
єɦɧɿɫɬɶ ɭɡɚɝɚɥɶɧɟɧɢɯ ɨɡɧɚɤ, ɝɟɧɟɪɨɜɚɧɢɯ ɧɢɦɢ.  

ɉɿɞɤɪɟɫɥɢɦɨ, ɳɨ ɦɟɬɨɞ ɚɥɝɨɪɢɬɦɿɱɧɨɝɨ ɞɟɪɟɜɚ ɨɩɟɪɭє ɥɢɲɟ ɜɠɟ ɝɨɬɨɜɢɦɢ 
(ɩɨɛɭɞɨɜɚɧɢɦɢ) ɭɡɚɝɚɥɶɧɟɧɢɦɢ ɨɡɧɚɤɚɦɢ, ɿ ɣɨɝɨ ɦɨɠɟ ɡɨɜɫɿɦ ɧɟ ɰɿɤɚɜɢɬɢ, ɹɤɢɦ 
ɚɥɝɨɪɢɬɦɨɦ ɱɢ ɫɩɨɫɨɛɨɦ (ɩɪɚɜɢɥɨɦ, ɦɟɬɨɞɨɦ) ɜɨɧɢ ɨɬɪɢɦɚɧɿ. ɉɪɢɱɨɦɭ ɭ ɫɯɟɦɿ ȺȾɄ 
(ɪɢɫ. 2) ɩɨɤɚɡɚɧɚ ɩɨɤɪɨɤɨɜɚ ɫɯɟɦɚ ɝɟɧɟɪɚɰɿʀ ɧɟ ɨɞɢɧɢɱɧɢɯ, ɚ ɰɿɥɢɯ ɧɚɛɨɪɿɜ ɍɈ ܭ௜௝ , ௜ܵ௝ , ௜ܲ௝

, 

ɞɟ ݆ − ɧɨɦɟɪ ɍɈ ɞɥɹ ɜɿɞɩɨɜɿɞɧɨɝɨ ɤɥɚɫɭ ɚɩɪɨɤɫɢɦɚɰɿʀ (ɧɨɦɟɪ ɟɬɚɩɭ ɝɟɧɟɪɚɰɿʀ ȺȾɄ, 
ɜɿɞɧɨɫɧɨ ɤɥɚɫɭ), ɚ ݅ − ɧɨɦɟɪ ɤɪɨɤɭ ɩɪɨɰɟɞɭɪɢ ɩɨɛɭɞɨɜɢ ɞɟɪɟɜɚ (ɤɥɚɫɭ ɹɤɢɣ 
ɚɩɪɨɤɫɢɦɭєɬɶɫɹ). 

Ɂɪɨɡɭɦɿɥɨ, ɳɨ ɰɹ ɫɯɟɦɚ ɪɨɡɩɿɡɧɚɜɚɧɧɹ (ɦɨɞɟɥɶ ȺȾɄ), ɫɤɨɧɫɬɪɭɣɨɜɚɧɚ ɧɚ ɨɫɧɨɜɿ ɦɟɬɨɞɭ 
ɞɟɪɟɜɚ ɤɥɚɫɢɮɿɤɚɰɿʀ (ɅȾɄ/ȺȾɄ), ɬɚ ɦɨɠɟ ɛɭɬɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɹɤ ɩɟɜɧɚ ɚɥɝɨɪɢɬɦɿɱɧɚ ɫɯɟɦɚ 
(ɨɩɟɪɚɬɨɪ), ɹɤɚ ɩɨɛɭɞɨɜɚɧɚ ɡɚ ɞɟɹɤɢɦ ɚɥɝɨɪɢɬɦɨɦ ɦɿɧɿɦɿɡɚɰɿʀ ɚɛɨ ɦɚɤɫɢɦɿɡɚɰɿʀ ɜɿɞɩɨɜɿɞɧɨɝɨ 
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ɮɭɧɤɰɿɨɧɚɥɚ, ɧɚ ɨɫɧɨɜɿ ɹɤɨɝɨ ɨɰɿɧɸєɬɶɫɹ ɜɚɠɥɢɜɿɫɬɶ ɨɡɧɚɤɢ, ɝɪɭɩɢ ɨɡɧɚɤ ɚɛɨ ɟɮɟɤɬɢɜɧɿɫɬɶ 
ɚɜɬɨɧɨɦɧɨɝɨ ɚɥɝɨɪɢɬɦɭ ɤɥɚɫɢɮɿɤɚɰɿʀ, ɨɞɧɨɡɧɚɱɧɨ ɩɨɜ’ɹɡɚɧɨɝɨ ɡ ɩɨɦɢɥɤɚɦɢ ɤɥɚɫɢɮɿɤɚɰɿʀ 
(ɩɟɪɟɬɢɧɚєɬɶɫɹ ɡ ɦɟɬɨɞɚɦɢ ɥɨɝɿɱɧɢɯ ɞɟɪɟɜ ɤɥɚɫɢɮɿɤɚɰɿʀ).  

Ɂɚɭɜɚɠɢɦɨ, ɳɨ ɦɟɬɨɞ ɚɥɝɨɪɢɬɦɿɱɧɨɝɨ ɞɟɪɟɜɚ ɧɚ ɨɫɧɨɜɿ ɜɯɿɞɧɢɯ ɞɚɧɢɯ (ɞɚɧɢɯ 
ɧɚɜɱɚɸɱɨʀ ɜɢɛɿɪɤɢ) ɬɚ ɚɫɨɪɬɢɦɟɧɬɭ (ɧɚɛɨɪɭ) ɚɥɝɨɪɢɬɦɿɜ ɮɨɪɦɭɜɚɧɧɹ ɭɡɚɝɚɥɶɧɟɧɢɯ ɨɡɧɚɤ, 
ɹɤɿ ɡɛɟɪɿɝɚɸɬɶɫɹ ɜ ɣɨɝɨ ɛɿɛɥɿɨɬɟɰɿ, ɤɨɧɫɬɪɭɸє (ɝɟɧɟɪɭє) ɨɩɬɢɦɚɥɶɧɭ ɡɚ ɜɢɬɪɚɬɚɦɢ ɩɚɦ’ɹɬɿ 
(ɫɤɥɚɞɧɨɫɬɿ) ɬɚ ɟɮɟɤɬɢɜɧɨɫɬɿ ɪɨɡɩɿɡɧɚɜɚɧɧɹ (ɫɢɫɬɟɦɭ) ɩɟɜɧɭ ɫɯɟɦɭ (ɞɟɪɟɜɨ ɤɥɚɫɢɮɿɤɚɰɿʀ). 
ɉɿɞ ɫɯɟɦɨɸ ɜ ɰɶɨɦɭ ɜɢɩɚɞɤɭ ɛɭɞɟɦɨ ɪɨɡɭɦɿɬɢ ɧɚɛɿɪ ɱɢɫɥɨɜɢɯ ɩɚɪɚɦɟɬɪɿɜ ɞɥɹ ɧɚɛɨɪɭ ɍɈ ܭ௜௝ , ௜ܵ௝ , ௜ܲ௝, ɹɤɿ ɧɚɣɤɪɚɳɢɦ ɱɢɧɨɦ ɚɩɪɨɤɫɢɦɭɸɬɶ ɦɚɫɢɜ ɩɨɱɚɬɤɨɜɢɯ ɞɚɧɢɯ. Ɂɨɤɪɟɦɚ, ɭ 
ɧɚɲɨɦɭ ɜɢɩɚɞɤɭ ɚɪɝɭɦɟɧɬɢ ɫɤɨɧɫɬɪɭɣɨɜɚɧɨʀ ɫɯɟɦɢ ɪɨɡɩɿɡɧɚɜɚɧɧɹ – ɨɡɧɚɤɢ ɤɥɚɫɿɜ 
(ɝɿɩɟɪɫɮɟɪɢ, ɝɿɩɟɪɩɚɪɚɥɟɥɟɩɿɩɟɞɢ ɬɚ ɿɧɲɿ) ɚɛɨ ɦɿɠɤɥɚɫɨɜɿ ɨɡɧɚɤɢ (ɝɿɩɟɪɩɥɨɳɢɧɢ). 
ɉɚɪɚɦɟɬɪɢ ɜɤɚɡɚɧɢɯ ɨɡɧɚɤ ɬɚ ɡɚɝɚɥɶɧɚ ɫɬɪɭɤɬɭɪɚ ȺȾɄ (ɫɯɟɦɢ ɤɥɚɫɢɮɿɤɚɰɿʀ) ɡɛɟɪɿɝɚɸɬɶɫɹ 
ɜ ɩɚɦ’ɹɬɿ ɤɨɦɩ’ɸɬɟɪɚ (ɿɧɮɨɪɦɚɰɿɣɧɨʀ ɫɢɫɬɟɦɢ). 

Ʉɨɠɧɚ ɡɿ ɫɤɨɧɫɬɪɭɣɨɜɚɧɢɯ ɫɯɟɦ ɡɚ ɦɟɬɨɞɨɦ ɚɥɝɨɪɢɬɦɿɱɧɨɝɨ ɞɟɪɟɜɚ ɛɭɞɟ ɹɜɥɹɬɢ ɫɨɛɨɸ 
ɡɚɝɚɥɶɧɭ ɫɢɫɬɟɦɭ ɪɨɡɩɿɡɧɚɜɚɧɧɹ (ɦɨɞɟɥɶ ȺȾɄ), ɹɤɭ ɦɨɠɧɚ ɡɚɫɬɨɫɨɜɭɜɚɬɢ ɞɥɹ ɩɪɚɤɬɢɱɧɨʀ 
ɪɨɛɨɬɢ (ɨɛɪɨɛɤɢ ɜɟɥɢɤɢɯ ɦɚɫɢɜɿɜ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɢɯ ɞɚɧɢɯ ɭ ɜɢɝɥɹɞɿ ɞɢɫɤɪɟɬɧɢɯ 
ɧɚɛɨɪɿɜ). Ɂɚɭɜɚɠɢɦɨ ɬɚɤɨɠ, ɳɨ ɨɬɪɢɦɚɧɚ ɫɯɟɦɚ ɛɭɞɟ ɹɜɥɹɬɢ ɫɨɛɨɸ ɩɟɜɧɨɸ ɦɿɪɨɸ ɧɨɜɢɣ 
ɚɥɝɨɪɢɬɦ ɪɨɡɩɿɡɧɚɜɚɧɧɹ (ɡɪɨɡɭɦɿɥɨ, ɳɨ ɫɢɧɬɟɡɨɜɚɧɢɣ ɿɡ ɜɿɞɨɦɢɯ ɚɥɝɨɪɢɬɦɿɜ ɬɚ ɦɟɬɨɞɿɜ). 
Ʉɪɿɦ ɬɨɝɨ, ɞɥɹ ɪɨɛɨɬɢ ɞɚɧɢɯ ɨɬɪɢɦɚɧɨʀ ɦɨɞɟɥɿ ȺȾɄ ɧɟɦɚє ɧɟɨɛɯɿɞɧɨɫɬɿ ɡɛɟɪɿɝɚɬɢ ɜ 
ɩɚɦ’ɹɬɿ ɤɨɦɩ’ɸɬɟɪɚ ɨɛ’єɤɬɢ ɜɢɛɿɪɤɢ, ɡɚ ɹɤɢɦɢ ɛɭɥɚ ɫɤɨɧɫɬɪɭɣɨɜɚɧɚ, ɬɨɛɬɨ ɜɟɥɢɤɿ 
ɿɧɮɨɪɦɚɰɿɣɧɿ ɦɚɫɢɜɢ, ɨɫɬɚɧɧє, ɭ ɫɜɨɸ ɱɟɪɝɭ, ɜɟɞɟ ɞɨ ɬɨɝɨ, ɳɨ ɩɪɨɰɟɫ ɩɨɛɭɞɨɜɢ ɫɢɫɬɟɦɢ 
ɪɨɡɩɿɡɧɚɜɚɧɧɹ ɧɚ ɨɫɧɨɜɿ ɦɟɬɨɞɿɜ ɞɟɪɟɜɚ (ɅȾɄ/ȺȾɄ) ɡɧɚɱɧɨɸ ɦɿɪɨɸ ɫɯɨɠɢɣ ɿɡ ɩɪɨɰɟɫɨɦ 
ɫɬɢɫɧɟɧɧɹ (ɦɚɸɬɶɫɹ ɧɚ ɭɜɚɡɿ ɦɟɬɨɞɢ ɫɬɢɫɧɟɧɧɹ ɿɧɮɨɪɦɚɰɿʀ ɿɡ ɜɬɪɚɬɚɦɢ) ɚɛɨ ɤɨɞɭɜɚɧɧɹɦ 
ɿɧɮɨɪɦɚɰɿʀ (ɨɩɢɫ ɫɤɥɚɞɧɢɯ ɫɬɪɭɤɬɭɪ ɞɚɧɢɯ). 

ɇɚ ɧɚɫɬɭɩɧɨɦɭ ɟɬɚɩɿ ɞɨɫɥɿɞɠɟɧɧɹ ɩɪɨɜɟɞɟɦɨ ɨɰɿɧɸɜɚɧɧɹ ɬɚ ɩɨɪɿɜɧɹɧɧɹ ɩɨɛɭɞɨɜɚɧɢɯ 
ɦɨɞɟɥɟɣ ɞɟɪɟɜ ɤɥɚɫɢɮɿɤɚɰɿʀ (ɅȾɄ ɬɚ ȺȾɄ) ɞɥɹ ɩɪɟɞɫɬɚɜɥɟɧɨʀ ɜɢɳɟ ɩɪɢɤɥɚɞɧɨʀ ɡɚɞɚɱɿ 
ɤɥɚɫɢɮɿɤɚɰɿʀ. Ɍɚɤ, ɮɪɚɝɦɟɧɬ ɨɫɧɨɜɧɢɯ ɪɟɡɭɥɶɬɚɬɿɜ, ɩɪɢɜɟɞɟɧɢɯ ɜɢɳɟ ɟɤɫɩɟɪɢɦɟɧɬɿɜ (ɩɨ-
ɪɿɜɧɹɥɶɧɢɯ ɬɟɫɬɿɜ ɦɟɬɨɞɿɜ ɩɨɛɭɞɨɜɢ ɦɨɞɟɥɟɣ ɅȾɄ ɧɚ ɦɚɫɢɜɿ ɞɚɧɢɯ ɰɿєʀ ɩɪɢɤɥɚɞɧɨʀ ɡɚ-
ɞɚɱɿ), ɩɪɟɞɫɬɚɜɥɟɧɢɣ ɭ ɬɚɛɥ. 2, ɩɪɢɱɨɦɭ ɫɢɧɬɟɡɨɜɚɧɿ ɦɨɞɟɥɿ ɪɿɡɧɨɬɢɩɧɢɯ ɞɟɪɟɜ ɤɥɚɫɢɮɿ-
ɤɚɰɿʀ ɡɚɛɟɡɩɟɱɢɥɢ ɧɟɨɛɯɿɞɧɢɣ ɪɿɜɟɧɶ ɬɨɱɧɨɫɬɿ ɡɚɞɚɧɢɣ ɭɦɨɜɨɸ ɡɚɞɚɱɿ, ɲɜɢɞɤɨɞɿɸ ɬɚ 
ɜɢɬɪɚɬɢ ɪɨɛɨɱɨʀ ɩɚɦ’ɹɬɿ ɿɧɮɨɪɦɚɰɿɣɧɨʀ ɫɢɫɬɟɦɢ, ɚɥɟ ɩɨɤɚɡɭɜɚɥɢ ɪɿɡɧɭ ɫɬɪɭɤɬɭɪɧɭ ɫɤɥɚɞ-
ɧɿɫɬɶ ɩɨɛɭɞɨɜɚɯ ɞɟɪɟɜ ɤɥɚɫɢɮɿɤɚɰɿʀ (ɦɨɞɟɥɟɣ) ɬɚ ɧɚɛɨɪɭ ɭɡɚɝɚɥɶɧɟɧɢɯ ɨɡɧɚɤ (ɭ ɜɢɩɚɞɤɭ 
ɦɨɞɟɥɿ ɚɥɝɨɪɢɬɦɿɱɧɨɝɨ ɞɟɪɟɜɚ ɤɥɚɫɢɮɿɤɚɰɿʀ).  

Ɍɚɛɥɢɰɹ 2 

ɉɨɪɿɜɧɹɥɶɧɚ ɬɚɛɥɢɰɹ ɦɨɞɟɥɟɣ / ɦɟɬɨɞɿɜ ɞɟɪɟɜ ɤɥɚɫɢɮɿɤɚɰɿʀ № 
Ɇɟɬɨɞ ɫɢɧɬɟɡɭ ɫɬɪɭɤɬɭɪɢ ɥɨɝɿɱɧɨɝɨ 

ɞɟɪɟɜɚ 

ȱɧɬɟɝɪɚɥɶɧɢɣ ɩɨɤɚɡɧɢɤ 
ɹɤɨɫɬɿ ɦɨɞɟɥɿ 𝑸𝑴𝒂𝒊𝒏 

Ɂɚɝɚɥɶɧɚ ɤɿɥɶɤɿɫɬɶ ɩɨɦɢɥɨɤ 
ɦɨɞɟɥɿ ɧɚ ɇȼ ɬɚ Ɍȼ ࡱ𝒓𝑨𝒍𝒍 

1 Ɇɟɬɨɞ ɩɨɜɧɨɝɨ ɅȾɄ ɧɚ ɨɫɧɨɜɿ ɫɟɥɟɤɰɿʀ 
ɟɥɟɦɟɧɬɚɪɧɢɯ ɨɡɧɚɤ 0,004789 2 

2 Ɇɨɞɟɥɶ ɅȾɄ ɡ ɨɞɧɨɪɚɡɨɜɨɸ ɨɰɿɧɤɨɸ 
ɜɚɠɥɢɜɨɫɬɿ ɨɡɧɚɤ 0,002263 3 

3 Ɉɛɦɟɠɟɧɢɣ ɦɟɬɨɞ ɩɨɛɭɞɨɜɢ ɅȾɄ 0,003181 2 

4 Ɇɟɬɨɞ ɚɥɝɨɪɢɬɦɿɱɧɨɝɨ ɞɟɪɟɜɚ (ɬɢɩɭ ȱ)  0,005234 0 

5 Ɇɟɬɨɞ ɚɥɝɨɪɢɬɦɿɱɧɨɝɨ ɞɟɪɟɜɚ (ɬɢɩɭ ȱȱ) 0,002941 0 

Ɂɚɭɜɚɠɢɦɨ, ɳɨ ɡɚɩɪɨɩɨɧɨɜɚɧɚ ɜ ɞɨɫɥɿɞɠɟɧɧɿ ɨɰɿɧɤɚ ɹɤɨɫɬɿ ɦɨɞɟɥɿ ɞɟɪɟɜɚ ɤɥɚɫɢɮɿɤɚ-
ɰɿʀ (ȺȾɄ) ɜɿɞɨɛɪɚɠɚє ɛɚɡɨɜɿ ɩɚɪɚɦɟɬɪɢ (ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ) ɞɟɪɟɜ ɤɥɚɫɢɮɿɤɚɰɿʀ ɬɚ ɦɨɠɟ ɛɭɬɢ 
ɡɚɫɬɨɫɨɜɚɧɚ ɹɤ ɤɪɢɬɟɪɿɣ ɨɩɬɢɦɚɥɶɧɨɫɬɿ ɜ ɩɪɨɰɟɞɭɪɿ ɨɰɿɧɸɜɚɧɧɹ ɞɨɜɿɥɶɧɨʀ ɞɟɪɟɜɨɩɨɞɿɛ-
ɧɨʀ ɫɯɟɦɢ ɪɨɡɩɿɡɧɚɜɚɧɧɹ, ɧɚɩɪɢɤɥɚɞ ɭ ɜɢɩɚɞɤɭ ɦɟɬɨɞɿɜ ɩɨɛɭɞɨɜɢ ɬɚ ɜɿɞɛɨɪɭ ɜɢɩɚɞɤɨɜɢɯ 
ɅȾɄ ɡ ɪɨɛɨɬɢ [16]. 
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Ɍɚɤ, ɡɚɩɪɨɩɨɧɨɜɚɧɢɣ ɭ ɰɶɨɦɭ ɞɨɫɥɿɞɠɟɧɧɿ ɦɟɬɨɞ ɚɥɝɨɪɢɬɦɿɱɧɨɝɨ ɞɟɪɟɜɚ ɤɥɚɫɢɮɿɤɚɰɿʀ 
(ɦɟɬɨɞɢ ȺȾɄ ɩɟɪɲɨɝɨ ɬɚ ɞɪɭɝɨɝɨ ɬɢɩɭ) ɩɨɪɿɜɧɸɜɚɥɢɫɹ ɡ ɦɟɬɨɞɨɦ ɩɨɜɧɨɝɨ ɅȾɄ ɬɚ ɨɛɦɟ-
ɠɟɧɨɝɨ ɦɟɬɨɞɭ ɫɟɥɟɤɰɿʀ ɟɥɟɦɟɧɬɚɪɧɢɯ ɨɡɧɚɤ ɬɚ ɩɨɤɚɡɚɜ ɡɚɝɚɥɨɦ ɩɪɢɣɧɹɬɧɢɣ ɪɟɡɭɥɶɬɚɬ.  

ȼɢɫɧɨɜɤɢ ɜɿɞɩɨɜɿɞɧɨ ɞɨ ɫɬɚɬɬɿ. ɉɪɚɤɬɢɱɧɚ ɰɿɧɧɿɫɬɶ ɨɬɪɢɦɚɧɢɯ ɪɟɡɭɥɶɬɚɬɿɜ ɩɨɥɹɝɚє 
ɜ ɬɨɦɭ, ɳɨ ɡɚɩɪɨɩɨɧɨɜɚɧɢɣ ɦɟɬɨɞ ɩɨɛɭɞɨɜɢ ɦɨɞɟɥɟɣ ȺȾɄ (ɩɟɪɲɨɝɨ ɬɚ ɞɪɭɝɨɝɨ ɬɢɩɭ) ɞɚє 
ɦɨɠɥɢɜɿɫɬɶ ɛɭɞɭɜɚɬɢ ɟɤɨɧɨɦɧɿ ɬɚ ɟɮɟɤɬɢɜɧɿ ɦɨɞɟɥɿ ɤɥɚɫɢɮɿɤɚɰɿʀ ɡɚɞɚɧɨʀ ɬɨɱɧɨɫɬɿ (ɰɟɣ 
ɦɟɬɨɞ ɛɭɜ ɪɟɚɥɿɡɨɜɚɧɢɣ ɭ ɛɿɛɥɿɨɬɟɰɿ ɚɥɝɨɪɢɬɦɿɜ ɫɢɫɬɟɦɿ «ɈɊȱɈɇ ȱȱȱ» ɞɥɹ ɪɨɡɜ’ɹɡɤɭ 
ɪɿɡɧɨɦɚɧɿɬɧɢɯ ɩɪɢɤɥɚɞɧɢɯ ɡɚɞɚɱ ɤɥɚɫɢɮɿɤɚɰɿʀ), ɹɤɿ ɯɚɪɚɤɬɟɪɢɡɭɸɬɶɫɹ ɜɟɥɢɤɢɦ ɫɬɭɩɟɧɟɦ 
ɭɧɿɜɟɪɫɚɥɶɧɨɫɬɿ ɜɿɞɧɨɫɧɨ ɲɢɪɨɤɨɝɨ ɤɨɥɚ ɩɪɢɤɥɚɞɧɢɯ ɡɚɞɚɱ. Ɂɚɭɜɚɠɢɦɨ ɬɚɤɨɠ, ɳɨ 
ɩɪɚɤɬɢɱɧɿ ɡɚɫɬɨɫɭɜɚɧɧɹ ɩɿɞɬɜɟɪɞɢɥɢ ɩɪɚɰɟɡɞɚɬɧɿɫɬɶ ɩɨɛɭɞɨɜɚɧɢɯ ɦɨɞɟɥɟɣ ɞɟɪɟɜ 
ɤɥɚɫɢɮɿɤɚɰɿʀ ɬɚ ɪɨɡɪɨɛɥɟɧɨɝɨ ɩɪɨɝɪɚɦɧɨɝɨ ɡɚɛɟɡɩɟɱɟɧɧɹ. əɤ ɩɟɪɫɩɟɤɬɢɜɚ, ɩɨɞɚɥɶɲɿ 
ɞɨɫɥɿɞɠɟɧɧɹ ɦɨɠɭɬɶ ɛɭɬɢ ɫɩɪɹɦɨɜɚɧɿ ɜ ɛɿɤ ɩɨɞɚɥɶɲɨɝɨ ɪɨɡɜɢɬɤɭ ɦɟɬɨɞɿɜ ȺȾɄ (ɜɜɟɞɟɧɧɹ 
ɧɨɜɢɯ ɬɢɩɿɜ ɞɟɪɟɜ ɤɥɚɫɢɮɿɤɚɰɿʀ), ɨɩɬɢɦɿɡɚɰɿʀ ɩɪɨɝɪɚɦɧɢɯ ɪɟɚɥɿɡɚɰɿɣ ɡɚɩɪɨɩɨɧɨɜɚɧɨɝɨ 
ɦɟɬɨɞɭ ȺȾɄ, ɚ ɬɚɤɨɠ ɣɨɝɨ ɩɪɚɤɬɢɱɧɨʀ ɚɩɪɨɛɚɰɿʀ ɧɚ ɦɧɨɠɢɧɿ ɪɟɚɥɶɧɢɯ ɡɚɞɚɱ ɤɥɚɫɢɮɿɤɚɰɿʀ 
ɬɚ ɪɨɡɩɿɡɧɚɜɚɧɧɹ. 

Ɉɬɠɟ, ɡɜɚɠɚɸɱɢ ɧɚ ɜɫɟ ɜɢɳɟɡɚɡɧɚɱɟɧɟ, ɦɨɠɧɚ ɡɚɮɿɤɫɭɜɚɬɢ ɬɚɤɿ ɩɭɧɤɬɢ. 
1) ȼɢɤɨɪɢɫɬɚɧɧɹ ɤɨɧɰɟɩɰɿʀ ȺȾɄ ɩɪɢ ɩɨɛɭɞɨɜɿ ɦɨɞɟɥɟɣ ɞɟɪɟɜ ɤɥɚɫɢɮɿɤɚɰɿʀ ɞɨɡɜɨɥɹє 

ɞɨɫɹɝɬɢ ɯɨɪɨɲɢɯ ɪɟɡɭɥɶɬɚɬɿɜ ɳɨɞɨ ɪɨɡɲɢɪɟɧɧɹ ɤɨɥɚ ɩɪɢɤɥɚɞɧɢɯ ɡɚɞɚɱ ɡɚɫɬɨɫɭɜɚɧɧɹ 
(ɜɢɦɨɝɚ ɭɧɿɜɟɪɫɚɥɶɧɨɫɬɿ), ɦɨɠɥɢɜɨɫɬɿ ɩɨɛɭɞɨɜɢ ɦɨɞɟɥɟɣ ɤɥɚɫɢɮɿɤɚɰɿʀ ɬɨɱɧɿɫɬɶ ɹɤɢɯ 
ɦɨɠɧɚ ɪɟɝɭɥɸɜɚɬɢ ɜ ɩɪɨɰɟɫɿ ɩɨɛɭɞɨɜɢ (ɚɛɨ ɛɭɞɭɜɚɬɢ ɫɢɫɬɟɦɢ ɡ ɧɚɩɟɪɟɞ ɡɚɞɚɧɨɸ 
ɬɨɱɧɿɫɬɸ), ɦɨɠɥɢɜɨɫɬɿ ɪɚɰɿɨɧɚɥɶɧɨɝɨ ɜɢɤɨɪɢɫɬɚɧɧɹ ɜɠɟ ɧɚɤɨɩɢɱɟɧɨɝɨ ɩɨɬɟɧɰɿɚɥɭ 
ɦɟɬɨɞɿɜ ɬɚ ɚɥɝɨɪɢɬɦɿɜ ɪɨɡɩɿɡɧɚɜɚɧɧɹ. 

2) Ʉɨɧɰɟɩɰɿɹ ȺȾɄ ɞɨɡɜɨɥɹє ɛɭɞɭɜɚɬɢ ɦɨɞɟɥɿ ɞɟɪɟɜ ɤɥɚɫɢɮɿɤɚɰɿʀ ɪɿɡɧɢɯ ɬɢɩɿɜ, 
ɩɪɢɱɨɦɭ ɜɫɿ ɜɨɧɢ ɛɚɡɭɸɬɶɫɹ ɧɚ ɩɪɨɫɬɿɣ ɿɞɟʀ ɚɩɪɨɤɫɢɦɚɰɿʀ ɧɚɱɚɥɶɧɨʀ ɜɢɛɿɪɤɢ ɧɚɛɨɪɨɦ 
ɚɜɬɨɧɨɦɧɢɯ ɚɥɝɨɪɢɬɦɿɜ ɤɥɚɫɢɮɿɤɚɰɿʀ ɬɚ ɩɪɟɞɫɬɚɜɥɟɧɧɹ ɨɬɪɢɦɚɧɨʀ ɦɨɞɟɥɿ ɭ ɜɢɝɥɹɞɿ ɞɟɹɤɨʀ 
ɞɟɪɟɜɨɩɨɞɿɛɧɨʀ ɫɯɟɦɢ.  

3) ȼɚɠɥɢɜɢɦ ɦɨɦɟɧɬɨɦ є ɬɟ, ɳɨ ɨɬɪɢɦɚɧɚ ɦɨɞɟɥɶ ȺȾɄ ɡ ɪɿɡɧɢɯ ɚɥɝɨɪɢɬɦɿɜ ɬɚ 
ɦɟɬɨɞɿɜ ɤɥɚɫɢɮɿɤɚɰɿʀ ɫɜɨєɸ ɱɟɪɝɨɸ ɛɭɞɟ ɹɜɥɹɬɢ ɫɨɛɨɸ ɧɨɜɢɣ ɚɥɝɨɪɢɬɦ ɪɨɡɩɿɡɧɚɜɚɧɧɹ, 
ɬɨɛɬɨ ɤɨɧɰɟɩɰɿɹ ȺȾɄ – ɰɟ ɦɟɬɨɞ ɫɢɧɬɟɡɭ ɧɨɜɢɯ ɚɥɝɨɪɢɬɦɿɜ ɤɥɚɫɢɮɿɤɚɰɿʀ ɡɚɞɚɧɨʀ ɬɨɱɧɨɫɬɿ 
ɩɪɨɬɢ ɇȼ ɧɚ ɨɫɧɨɜɿ ɧɚɛɨɪɭ ɜɠɟ ɜɿɞɨɦɢɯ. 
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Igor Povkhan 

A METHOD FOR CONSTRUCTING AN ALGORITHMIC TREE  
OF THE SECOND TYPE BASED ON THE APPROXIMATION  

OF THE TRAINING SAMPLE BY A SET OF CLASSIFICATION ALGORITHMS 

Urgency of the research. Modern information technologies based on mathematical models of image recognition in the 
form of logical classification trees are widely used in socio-economic, environmental and other systems of primary analysis 
and processing of large amounts of information.it is clear that this is due to the fact that this approach allows you to eliminate 
a set of existing shortcomings of well-known classical methods and achieve a fundamentally new result. The work is devoted 
to the topic of classification trees models. It offers an effective method for constructing algorithmic models of classification 
trees, which consist of independent and autonomous classification algorithms and will represent to a certain extent a new 
recognition algorithm (it is clear that it is synthesized from known algorithms and methods).  

Target setting. Currently, there are various approaches and methods for building classification trees models (we know 
about more than 3600 recognition algorithms based on various concepts that have certain limitations when using them – 
accuracy, speed, memory, versatility, reliability, etc.), but all of them, as a rule, are reduced to building a single classification 
tree based on the data of the original training sample. It is clear that it is advisable not to develop a new algorithm, but to offer 
a concept of rational use of the already accumulated potential of algorithms and classification methods in the form of classifi-
cation trees models, and that is why this work intends to at least partially overcome these limitations and is devoted to devel-
oping a method for constructing algorithmic models of classification trees. 

Actual scientific researches and issues analysis. The possibility of efficient and economical operation of the proposed 
method for constructing an algorithmic classification tree based on arrays of large-volume training samples. 

The research objective. Development of a simple and high-quality method for constructing algorithmic models of classifica-
tion trees for large arrays of initial samples by synthesizing minimal forms of classification and recognition trees that provide an 
effective approximation of educational information with a set of Autonomous and independent classification algorithms. 

The statement of basic materials. Identification of a simple and effective mechanism that could be used to build an algo-
rithmic classification tree (a model of an algorithmic classification tree) based on fixed initial information in the form of an 
initial training sample. This algorithmic classification tree will accurately recognize the entire training sample for which the 
classification tree is built. It will have a minimal structure (structural complexity) and consist of Autonomous classification 
algorithms as construction vertices (tree attributes). 

Conclusions. The proposed method for constructing algorithmic models of classification trees of the second type allows 
to work with training samples of a large volume and provides high speed and economy of hardware resources in the process 
of generating the final classification scheme, to build classification trees with a predetermined accuracy. 
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