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Ɉɥɟɤɫɚɧɞɪ Ⱦɭɛɹɝɿɧ, ȼɨɥɨɞɢɦɢɪ Ƚɭɪ’єɜ, ȱɪɢɧɚ Ɏɿɪɫɨɜɚ 

ɄɈɆɉȿɇɋɍȼȺɇɇə ɇȺɋɅȱȾɄȱȼ ɆȱɀɊȱȼɇȿȼɈȽɈ ɁȺɆȱɓȿɇɇə: 
ɉɊɈɐȿȾɍɊȺ, ȿɎȿɄɌɂȼɇȱɋɌɖ 

Ⱥɤɬɭɚɥɶɧɿɫɬɶ ɬɟɦɢ ɞɨɫɥɿɞɠɟɧɧɹ. ɇɚɫɥɿɞɤɢ ɤɟɪɭɸɱɨɝɨ ɜɩɥɢɜɭ ɧɚ ɨɛ’єɤɬ, ɡɦɿɧɚ ɫɬɪɭɤɬɭɪɢ ɹɤɨɝɨ ɩɪɟɞɫɬɚɜɥɟɧɚ 
ɦɨɞɟɥɥɸ ɦɿɠɪɿɜɧɟɜɨɝɨ ɛɚɥɚɧɫɭ, ɜɞɚєɬɶɫɹ ɫɮɨɪɦɭɥɸɜɚɬɢ ɭ ɜɢɝɥɹɞɿ ɜɬɪɚɬ (ɩɨɩɨɜɧɟɧɧɹ) ɨɛ’єɤɬɚ ɳɨɞɨ ɨɡɧɚɤɢ, ɜɢɦɿɪɸ-
ɜɚɧɨʀ ɭ ɣɨɝɨ ɨɞɢɧɢɰɶ ɭ ɲɤɚɥɿ ɜɿɞɧɨɲɟɧɶ. Ɍɨɦɭ ɚɤɬɭɚɥɶɧɢɦ є ɡɚɜɞɚɧɧɹ ɫɬɜɨɪɟɧɧɹ ɩɪɨɰɟɞɭɪɢ ɪɟɝɭɥɸɜɚɧɧɹ ɜɬɪɚɬɚɦɢ 
(ɩɨɩɨɜɧɟɧɧɹɦ) ɨɛ’єɤɬɚ. 

ɉɨɫɬɚɧɨɜɤɚ ɩɪɨɛɥɟɦɢ. ɇɚɹɜɧɿ ɦɟɬɨɞɢɤɢ ɨɰɿɧɤɢ ɧɚɫɥɿɞɤɿɜ ɧɟ ɜɪɚɯɨɜɭɸɬɶ ɮɚɤɬɨɪɭ ɩɟɪɟɫɭɜɚɧɧɹ ɨɞɢɧɢɰɶ ɨɛ’єɤɬɚ 
ɡ ɨɞɧɨɝɨ ɪɿɜɧɹ ɨɡɧɚɤɢ ɧɚ ɿɧɲɢɣ, ɭɧɚɫɥɿɞɨɤ ɱɨɝɨ ɫɬɪɭɤɬɭɪɧɢɣ ɚɧɚɥɿɡ ɪɟɡɭɥɶɬɚɬɿɜ ɜɩɥɢɜɭ є ɧɟɩɨɜɧɢɦ.  

Ⱥɧɚɥɿɡ ɨɫɬɚɧɧɿɯ ɞɨɫɥɿɞɠɟɧɶ ɿ ɩɭɛɥɿɤɚɰɿɣ. Ɍɟɨɪɟɬɢɱɧɢɦɢ ɨɫɧɨɜɚɦɢ ɩɪɨɰɟɞɭɪɢ ɤɨɦɩɟɧɫɭɜɚɧɧɹ, ɹɤɚ ɪɨɡɝɥɹɞɚєɬɶɫɹ 
ɜɩɟɪɲɟ, є ɩɨɧɹɬɬɹ «ɦɿɠɪɿɜɧɟɜɟ ɡɚɦɿɳɟɧɧɹ», ɦɨɞɟɥɶ ɿ ɫɢɫɬɟɦɚ ɩɨɤɚɡɧɢɤɿɜ ɦɿɠɪɿɜɧɟɜɨɝɨ ɛɚɥɚɧɫɭ.  

ȼɢɞɿɥɟɧɧɹ ɧɟɞɨɫɥɿɞɠɟɧɢɯ ɱɚɫɬɢɧ ɡɚɝɚɥɶɧɨʀ ɩɪɨɛɥɟɦɢ. Ɇɨɞɟɥɶ ɿ ɫɢɫɬɟɦɚ ɩɨɤɚɡɧɢɤɿɜ ɦɿɠɪɿɜɧɟɜɨɝɨ ɤɨɦɩɟɧɫɚɰɿɣ-
ɧɨɝɨ ɛɚɥɚɧɫɭ.  

ɉɨɫɬɚɧɨɜɤɚ ɡɚɜɞɚɧɧɹ. ȼɢɡɧɚɱɢɬɢ ɩɟɪɟɞɭɦɨɜɢ ɡɚɫɬɨɫɭɜɚɧɧɹ ɬɚ ɤɪɢɬɟɪɿɣ ɟɮɟɤɬɢɜɧɨɫɬɿ ɩɪɨɰɟɞɭɪɢ, ɜɢɛɪɚɬɢ 
ɫɯɟɦɭ ɿ ɫɬɜɨɪɢɬɢ ɜɿɞɩɨɜɿɞɧɢɣ ɦɟɯɚɧɿɡɦ ɤɨɦɩɟɧɫɭɜɚɧɧɹ, ɫɮɨɪɦɭɥɸɜɚɬɢ ɩɪɚɜɢɥɚ ɫɤɥɚɞɚɧɧɹ ɤɨɦɩɟɧɫɚɰɿɣɧɨɝɨ ɛɚɥɚɧɫɭ ɣ 
ɩɨɤɚɡɧɢɤɢ ɟɮɟɤɬɢɜɧɨɫɬɿ ɤɨɦɩɟɧɫɭɜɚɧɧɹ.  

ȼɢɤɥɚɞ ɨɫɧɨɜɧɨɝɨ ɦɚɬɟɪɿɚɥɭ. ɇɟɨɞɧɨɪɚɡɨɜɨ ɡɦɿɧɸɸɱɢ ɪɿɜɧɟɜɭ ɫɬɪɭɤɬɭɪɭ ɨɛ’єɤɬɚ, ɦɨɠɧɚ ɪɟɝɭɥɸɜɚɬɢ ɣɨɝɨ 
ɜɬɪɚɬɢ (ɩɨɩɨɜɧɟɧɧɹ): ɩɨɜɧɿɫɬɸ ɩɨɡɛɚɜɢɬɢɫɹ, ɩɨɦ’ɹɤɲɢɬɢ ɚɛɨ ɩɨɫɢɥɢɬɢ. ɇɚɫɥɿɞɤɢ ɜɩɥɢɜɭ ɯɚɪɚɤɬɟɪɢɡɭɸɬɶɫɹ ɚɛɫɨ-
ɥɸɬɧɢɦ ɫɚɥɶɞɨ ɦɿɠɪɿɜɧɟɜɨɝɨ ɩɟɪɟɫɭɜɚɧɧɹ ɨɞɢɧɢɰɶ ɨɛ’єɤɬɚ. Ɋɟɝɭɥɸɜɚɬɢ ɜɟɥɢɱɢɧɭ ɫɚɥɶɞɨ ɩɪɨɩɨɧɭєɬɶɫɹ ɡɚ ɪɚɯɭɧɨɤ 
ɫɤɨɪɨɱɟɧɧɹ ɤɨɦɩɨɧɟɧɬɢ, ɡɭɦɨɜɥɟɧɨʀ ɧɟɨɱɿɤɭɜɚɧɢɦ ɩɟɪɟɫɭɜɚɧɧɹɦ ɨɞɢɧɢɰɶ ɨɛ’єɤɬɚ, ɬɨɛɬɨ ɱɟɪɟɡ ɡɛɿɥɶɲɟɧɧɹ ɱɢ ɡɦɟɧ-
ɲɟɧɧɹ ɱɚɫɬɤɢ ɜɬɪɚɬ ɚɛɨ ɩɨɩɨɜɧɟɧɧɹ ɜ ʀɯ ɫɭɦɿ. ɉɪɨɰɟɞɭɪɚ ɤɨɦɩɟɧɫɭɜɚɧɧɹ ɜɬɪɚɬ (ɩɨɩɨɜɧɟɧɧɹ) ɨɛ’єɤɬɚ ɫɭɩɪɨɜɨɞɠɭ-
єɬɶɫɹ ɫɤɥɚɞɚɧɧɹɦ ɤɨɦɩɟɧɫɚɰɿɣɧɨɝɨ ɛɚɥɚɧɫɭ ɜ ɚɝɪɟɝɚɬɧɿɣ ɮɨɪɦɿ. 

ȼɢɫɧɨɜɤɢ ɜɿɞɩɨɜɿɞɧɨ ɞɨ ɫɬɚɬɬɿ. ɉɪɨɰɟɞɭɪɚ ɧɟ ɜɪɚɯɨɜɭє ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɩɥɢɜɭ, ɬɨɦɭ ɨɞɢɧ ɿ ɬɨɣ ɠɟ ɫɚɦɢɣ 

ɪɟɡɭɥɶɬɚɬ ɦɨɠɧɚ ɨɬɪɢɦɚɬɢ ɡɚ ɪɿɡɧɭ ɤɿɥɶɤɿɫɬɶ ɤɨɦɩɟɧɫɚɰɿɣɧɢɯ ɰɢɤɥɿɜ. Ȳʀ ɡɪɨɫɬɚɧɧɹ ɩɨɜ’ɹɡɚɧɟ ɡɿ ɡɛɿɥɶɲɟɧɧɹɦ ɪɟɫɭɪɫ-
ɧɢɯ ɜɢɬɪɚɬ. Ɍɨɦɭ ɩɟɪɫɩɟɤɬɢɜɧɨɸ є ɨɩɬɢɦɿɡɚɰɿɹ ɩɪɨɰɟɞɭɪɢ ɱɟɪɟɡ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɩɥɢɜɭ. 

Ʉɥɸɱɨɜɿ ɫɥɨɜɚ: ɤɟɪɭɸɱɢɣ ɜɩɥɢɜ; ɤɨɟɮɿɰɿєɧɬ ɟɮɟɤɬɢɜɧɨɫɬɿ; ɤɨɦɩɟɧɫɚɰɿɣɧɢɣ ɛɚɥɚɧɫ; ɦɿɠɪɿɜɧɟɜɟ ɡɚɦɿɳɟɧɧɹ; ɫɬɪɭ-
ɤɬɭɪɨɜɚɧɢɣ ɨɛ’єɤɬ. 

Ɍɚɛɥ.: 1. Ɋɢɫ. 2. Ȼɿɛɥ.: 10. 

Ⱥɤɬɭɚɥɶɧɿɫɬɶ ɬɟɦɢ ɞɨɫɥɿɞɠɟɧɧɹ. ɇɚɫɥɿɞɤɢ ɤɟɪɭɸɱɨɝɨ ɜɩɥɢɜɭ ɧɚ ɫɬɪɭɤɬɭɪɨɜɚɧɢɣ 
ɨɛ’єɤɬ, ɡɦɿɧɚ ɪɿɜɧɟɜɨʀ ɫɬɪɭɤɬɭɪɢ ɹɤɨɝɨ ɩɪɟɞɫɬɚɜɥɟɧɚ ɦɨɞɟɥɥɸ ɦɿɠɪɿɜɧɟɜɨɝɨ ɛɚɥɚɧɫɭ, ɜɞɚ-
єɬɶɫɹ ɫɮɨɪɦɭɥɸɜɚɬɢ ɭ ɜɢɝɥɹɞɿ ɜɬɪɚɬ (ɩɨɩɨɜɧɟɧɧɹ) ɨɛ’єɤɬɚ ɳɨɞɨ ɨɡɧɚɤɢ, ɜɢɦɿɪɸɜɚɧɨʀ ɭ 
ɣɨɝɨ ɨɞɢɧɢɰɶ ɭ ɲɤɚɥɿ ɜɿɞɧɨɲɟɧɶ. ɍ ɡɜ’ɹɡɤɭ ɡ ɰɢɦ ɚɤɬɭɚɥɶɧɢɦ є ɡɚɜɞɚɧɧɹ ɫɬɜɨɪɟɧɧɹ ɩɪɨ-
ɰɟɞɭɪɢ ɪɟɝɭɥɸɜɚɧɧɹ ɜɬɪɚɬɚɦɢ (ɩɨɩɨɜɧɟɧɧɹɦ) ɨɛ’єɤɬɚ ɣ ɨɰɿɧɤɚ ʀʀ ɟɮɟɤɬɢɜɧɨɫɬɿ. əɤɳɨ 
ɨɛ’єɤɬ є ɫɤɥɚɞɨɜɨɸ ɿɧɮɨɪɦɚɰɿɣɧɨʀ ɫɢɫɬɟɦɢ, ɬɨ ɩɨɞɿɛɧɚ ɩɪɨɰɟɞɭɪɚ ɤɨɪɢɫɧɚ ɞɥɹ ɤɟɪɭɜɚɧɧɹ 
ɬɚɤɢɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ ɫɢɫɬɟɦɢ, ɹɤ ɲɜɢɞɤɨɞɿɹ, ɩɪɨɞɭɤɬɢɜɧɿɫɬɶ, ɜɢɬɪɚɬɢ ɟɧɟɪɝɿʀ, 
ɬɪɭɞɚ, ɮɿɧɚɧɫɿɜ ɬɨɳɨ. 

ɉɨɫɬɚɧɨɜɤɚ ɩɪɨɛɥɟɦɢ. Ʉɿɥɶɤɿɫɧɚ ɨɰɿɧɤɚ ɧɚɫɥɿɞɤɿɜ ɤɟɪɭɸɱɨɝɨ ɜɩɥɢɜɭ ɧɚ ɫɬɪɭɤɬɭɪɨɜɚ-
ɧɢɣ ɨɛ’єɤɬ, ɹɤɚ ɡɞɿɣɫɧɸєɬɶɫɹ ɧɚ ɨɫɧɨɜɿ ɦɨɞɟɥɿ ɦɿɠɪɿɜɧɟɜɨɝɨ ɛɚɥɚɧɫɭ, є ɤɨɪɢɫɧɨɸ ɞɥɹ ɜɢ-
ɡɧɚɱɟɧɧɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɟɮɟɤɬɢɜɧɨɫɬɿ ɜɩɥɢɜɭ ɩɪɢ ɫɬɜɨɪɟɧɧɿ ɩɪɨɰɟɞɭɪɢ ɪɟɝɭɥɸɜɚɧɧɹ ɜɬɪɚ-
ɬɚɦɢ (ɩɨɩɨɜɧɟɧɧɹɦ) ɨɛ’єɤɬɚ. Ƚɨɜɨɪɹɱɢ ɩɪɨ ɨɫɬɚɧɧɿ ɹɤ ɩɪɨ ɧɚɫɥɿɞɤɢ ɜɩɥɢɜɭ, ɜɚɠɥɢɜɨ 
ɭɹɜɥɹɬɢ ɦɟɯɚɧɿɡɦ ɪɟɝɭɥɸɜɚɧɧɹ ɜɬɪɚɬ ɿ ɩɨɩɨɜɧɟɧɧɹ ɨɛ’єɤɬɚ, ɨɞɢɧɢɰɿ ɹɤɨɝɨ ɡɚɡɧɚɸɬɶ ɦɿɠɪɿ-
ɜɧɟɜɟ ɩɟɪɟɫɭɜɚɧɧɹ ɱɟɪɟɡ ɰɟɣ ɜɩɥɢɜ. Ⱦɥɹ ɰɶɨɝɨ ɩɪɨɩɨɧɭєɬɶɫɹ ɡɚɫɬɨɫɭɜɚɬɢ ɩɪɨɰɟɞɭɪɭ «ɤɨɦ-
ɩɟɧɫɭɜɚɧɧɹ ɧɚɫɥɿɞɤɿɜ ɦɿɠɪɿɜɧɟɜɨɝɨ ɡɚɦɿɳɟɧɧɹ» ɡɿ ɫɤɥɚɞɚɧɧɹɦ ɤɨɦɩɟɧɫɚɰɿɣɧɨɝɨ ɦɿɠɪɿɜɧɟ-
ɜɨɝɨ ɛɚɥɚɧɫɭ. Ɏɨɪɦɚ ɨɫɬɚɧɧɶɨɝɨ ɦɚє ɛɭɬɢ ɚɝɪɟɝɚɬɧɨɸ. Ɂɚ ɪɟɡɭɥɶɬɚɬɚɦɢ ɩɪɨɰɟɞɭɪɢ 
ɡɞɿɣɫɧɸєɬɶɫɹ ɨɰɿɧɸɜɚɧɧɹ ɟɮɟɤɬɢɜɧɨɫɬɿ ɤɨɦɩɟɧɫɭɜɚɧɧɹ. ɍɦɨɜɢ (ɨɛɦɟɠɟɧɧɹ), ɡɚ ɹɤɢɯ ɡɞɿɣ-
ɫɧɸєɬɶɫɹ ɩɪɨɰɟɞɭɪɚ, ɬɚɤɿ: ɦɟɬɨɸ ɡɨɜɧɿɲɧɶɨɝɨ ɜɩɥɢɜɭ є ɩɟɜɧɚ ɡɦɿɧɚ ɫɬɪɭɤɬɭɪɢ ɨɛ’єɤɬɚ; 
ɜɩɥɢɜ є ɧɟɨɞɧɨɪɚɡɨɜɢɦ, ɡɚɜɞɹɤɢ ɱɨɦɭ ɞɨɫɹɝɚєɬɶɫɹ ɛɚɠɚɧɢɣ ɟɮɟɤɬ ɳɨɞɨ ɰɿєʀ ɡɦɿɧɢ; ɩɪɟɞ-
ɦɟɬɨɦ ɨɰɿɧɸɜɚɧɧɹ є ɪɿɜɧɟɜɚ ɫɬɪɭɤɬɭɪɚ ɨɛ’єɤɬɚ ɬɚ ɪɭɯɭ ɣɨɝɨ ɨɞɢɧɢɰɶ, ɛɟɡ ɭɪɚɯɭɜɚɧɧɹ ɯɚɪɚ-
ɤɬɟɪɢɫɬɢɤ ɜɩɥɢɜɭ. Ɋɟɚɥɿɡɚɰɿɹ ɩɪɨɰɟɞɭɪɢ ɤɨɦɩɟɧɫɭɜɚɧɧɹ ɦɚє ɩɪɚɤɬɢɱɧɟ ɡɧɚɱɟɧɧɹ ɬɚɦ, ɞɟ 
ɜɢɜɱɚɸɬɶɫɹ ɬɚ ɨɰɿɧɸɸɬɶɫɹ ɧɚɫɥɿɞɤɢ ɤɟɪɭɸɱɨɝɨ ɜɩɥɢɜɭ ɧɚ ɨɛ’єɤɬ ɡ ɨɞɧɨɪɿɞɧɨɸ ɫɬɪɭɤɬɭ-
ɪɨɸ, ɩɪɟɞɫɬɚɜɥɟɧɨɸ ɨɡɧɚɤɨɸ, ɜɢɦɿɪɸɜɚɧɨɸ ɭ ɣɨɝɨ ɨɞɢɧɢɰɶ ɜ ɲɤɚɥɿ ɜɿɞɧɨɲɟɧɶ. 

 Ⱦɭɛɹɝɿɧ Ɉ. Ȼ., Ƚɭɪ’єɜ ȼ. ȱ., Ɏɿɪɫɨɜɚ ȱ. ȼ., 2020 
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Ⱥɧɚɥɿɡ ɨɫɬɚɧɧɿɯ ɞɨɫɥɿɞɠɟɧɶ ɿ ɩɭɛɥɿɤɚɰɿɣ. Ɂɚɹɜɥɟɧɚ ɩɪɨɰɟɞɭɪɚ ɤɨɦɩɟɧɫɭɜɚɧɧɹ ɪɨɡɝ-
ɥɹɞɚєɬɶɫɹ ɜɩɟɪɲɟ. Ɍɟɨɪɟɬɢɱɧɢɦɢ ɨɫɧɨɜɚɦɢ ɞɥɹ ɧɟʀ є ɦɨɞɟɥɶ ɦɿɠɪɿɜɧɟɜɨɝɨ ɛɚɥɚɧɫɭ, ɫɢɧ-
ɬɟɡɨɜɚɧɚ ɡ ɦɟɬɨɸ ɡɜ’ɹɡɚɬɢ ɡɦɿɧɭ ɫɬɪɭɤɬɭɪɢ ɨɛ’єɤɬɚ ɡɿ ɫɬɪɭɤɬɭɪɨɸ ɪɭɯɭ ɣɨɝɨ ɨɞɢɧɢɰɶ, ɩɨ-
ɧɹɬɬɹ «ɦɿɠɪɿɜɧɟɜɟ ɡɚɦɿɳɟɧɧɹ», ɭɜɟɞɟɧɟ ɞɥɹ ɨɰɿɧɤɢ ɧɚɫɥɿɞɤɿɜ ɤɟɪɭɸɱɨɝɨ ɜɩɥɢɜɭ ɧɚ 
ɫɬɪɭɤɬɭɪɨɜɚɧɢɣ ɨɛ’єɤɬ ɜ ɹɤɨɫɬɿ ɤɚɧɨɧɿɱɧɨʀ ɮɨɪɦɢ ɛɚɥɚɧɫɭ, ɚ ɬɚɤɨɠ ɫɢɫɬɟɦɚ ɩɨɤɚɡɧɢɤɿɜ 
ɦɿɠɪɿɜɧɟɜɨɝɨ ɛɚɥɚɧɫɭ, ɫɬɜɨɪɟɧɚ ɞɥɹ ɜɫɟɛɿɱɧɨʀ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɬɪɭɤɬɭɪɧɢɯ ɡɪɭɲɟɧɶ 
ɨɛ’єɤɬɚ [10]. ɉɨɲɢɪɟɧɢɦɢ ɞɥɹ ɨɰɿɧɤɢ ɨɫɬɚɧɧɿɯ ɭ ɫɬɚɬɢɫɬɢɰɿ є ɤɨɟɮɿɰɿєɧɬɢ ɫɬɪɭɤɬɭɪɢ [2]. 
Ⱥɧɚɥɨɝɨɦ ɦɨɞɟɥɿ ɦɿɠɪɿɜɧɟɜɨɝɨ ɛɚɥɚɧɫɭ є ɦɨɞɟɥɶ ɦɿɠɝɚɥɭɡɟɜɨɝɨ ɛɚɥɚɧɫɭ, ɡɚɩɪɨɩɨɧɨɜɚɧɚ 
ȼ. ȼ. Ʌɟɨɧɬɶєɜɢɦ [1; 4; 8].  

ȼɢɞɿɥɟɧɧɹ ɧɟɞɨɫɥɿɞɠɟɧɢɯ ɱɚɫɬɢɧ ɡɚɝɚɥɶɧɨʀ ɩɪɨɛɥɟɦɢ. ɐɟ – ɦɨɞɟɥɶ ɿ ɫɢɫɬɟɦɚ ɩɨɤɚ-
ɡɧɢɤɿɜ ɦɿɠɪɿɜɧɟɜɨɝɨ ɤɨɦɩɟɧɫɚɰɿɣɧɨɝɨ ɛɚɥɚɧɫɭ, ɩɪɟɞɫɬɚɜɥɟɧɿ ɜ ɚɝɪɟɝɚɬɧɿɣ ɮɨɪɦɿ.  

ɉɨɫɬɚɧɨɜɤɚ ɡɚɜɞɚɧɧɹ (ɦɟɬɚ ɫɬɚɬɬɿ). ȼɢɡɧɚɱɢɬɢ ɩɟɪɟɞɭɦɨɜɢ ɡɚɫɬɨɫɭɜɚɧɧɹ ɬɚ ɤɪɢɬɟ-
ɪɿɣ ɟɮɟɤɬɢɜɧɨɫɬɿ ɩɪɨɰɟɞɭɪɢ, ɜɢɛɪɚɬɢ ɫɯɟɦɭ ɿ ɫɬɜɨɪɢɬɢ ɜɿɞɩɨɜɿɞɧɢɣ ɦɟɯɚɧɿɡɦ ɤɨɦɩɟɧɫɭ-
ɜɚɧɧɹ, ɫɮɨɪɦɭɥɸɜɚɬɢ ɩɪɚɜɢɥɚ ɫɤɥɚɞɚɧɧɹ ɤɨɦɩɟɧɫɚɰɿɣɧɨɝɨ ɛɚɥɚɧɫɭ ɣ ɩɨɤɚɡɧɢɤɢ ɟɮɟɤɬɢ-
ɜɧɨɫɬɿ ɤɨɦɩɟɧɫɭɜɚɧɧɹ. 

ȼɢɤɥɚɞ ɨɫɧɨɜɧɨɝɨ ɦɚɬɟɪɿɚɥɭ. ɇɟɨɞɧɨɪɚɡɨɜɨ ɡɦɿɧɸɸɱɢ ɪɿɜɧɟɜɭ ɫɬɪɭɤɬɭɪɭ ɨɛ’єɤɬɚ 
ɡɚɜɞɹɤɢ ɤɟɪɭɸɱɨɦɭ ɜɩɥɢɜɭ ɧɚ ɨɫɬɚɧɧɿɣ, ɦɨɠɧɚ ɪɟɝɭɥɸɜɚɬɢ ɣɨɝɨ ɜɬɪɚɬɢ (ɩɨɩɨɜɧɟɧɧɹ): 
ɩɨɜɧɿɫɬɸ ɩɨɡɛɚɜɢɬɢɫɹ ɜɿɞ ɧɢɯ, ɩɨɦ’ɹɤɲɢɬɢ ɚɛɨ ɩɨɫɢɥɢɬɢ ʀɯ. ɑɢɫɥɨɜɨɸ ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɸ 
ɧɚɫɥɿɞɤɿɜ ɤɟɪɭɸɱɨɝɨ ɜɩɥɢɜɭ є ɚɛɫɨɥɸɬɧɟ ɫɚɥɶɞɨ ɦɿɠɪɿɜɧɟɜɨɝɨ ɩɟɪɟɫɭɜɚɧɧɹ ɨɞɢɧɢɰɶ 
ɨɛ’єɤɬɚ [10]. 

Ɂɪɨɡɭɦɿɥɨ, ɳɨ ɜ ɪɟɡɭɥɶɬɚɬɿ ɤɟɪɭɸɱɨɝɨ ɜɩɥɢɜɭ ɧɚ ɨɛ’єɤɬ ɨɞɢɧɢɰɿ ɨɫɬɚɧɧɶɨɝɨ ɡɚɡɧɚɸɬɶ 
ɿ ɪɟɝɪɟɫɢɜɧɟ, ɿ ɩɪɨɝɪɟɫɢɜɧɟ ɩɟɪɟɫɭɜɚɧɧɹ, ɚ ɬɨɦɭ ɭ ɮɨɪɦɭɜɚɧɧɿ ɡɚɝɚɥɶɧɨɝɨ ɫɚɥɶɞɨ «ɛɟɪɭɬɶ 
ɭɱɚɫɬɶ» ɿ ɜɬɪɚɬɢ, ɿ ɩɨɩɨɜɧɟɧɧɹ ɨɛ’єɤɬɚ, ɨɛɭɦɨɜɥɟɧɿ ɜɿɞɩɨɜɿɞɧɢɦ ɩɟɪɟɫɭɜɚɧɧɹɦ. Ⱥ ɬɨɦɭ, 
ɡɛɿɥɶɲɭɸɱɢ ɱɢ ɡɦɟɧɲɭɸɱɢ ɱɚɫɬɤɭ ɜɬɪɚɬ ɚɛɨ ɩɨɩɨɜɧɟɧɧɹ ɜ ʀɯ ɫɭɦɿ, ɦɨɠɧɚ ɪɟɝɭɥɸɜɚɬɢ 
ɜɟɥɢɱɢɧɭ ɡɚɝɚɥɶɧɨɝɨ ɫɚɥɶɞɨ ɜ ɬɨɣ ɱɢ ɿɧɲɢɣ ɛɿɤ. ɍ ɛɭɞɶ ɹɤɨɦɭ ɜɢɩɚɞɤɭ, ɧɟɡɚɥɟɠɧɨ ɜɿɞ 
ɫɩɪɹɦɨɜɚɧɨɫɬɿ ɤɟɪɭɸɱɨɝɨ ɜɩɥɢɜɭ, ɡɪɨɛɢɬɢ ɰɟ ɦɨɠɧɚ ɡɚ ɪɚɯɭɧɨɤ ɫɤɨɪɨɱɟɧɧɹ ɤɨɦɩɨɧɟɧɬɢ, 
ɡɭɦɨɜɥɟɧɨʀ ɧɟ ɨɱɿɤɭɜɚɧɢɦ ɩɟɪɟɫɭɜɚɧɧɹɦ ɨɞɢɧɢɰɶ ɨɛ’єɤɬɚ. Ⱦɚɦɨ ɰɿɣ ɩɪɨɰɟɞɭɪɿ ɧɚɡɜɭ 
«ɤɨɦɩɟɧɫɭɜɚɧɧɹ ɪɿɜɧɟɜɢɯ ɜɬɪɚɬ (ɪɿɜɧɟɜɨɝɨ ɩɨɩɨɜɧɟɧɧɹ) ɨɛ’єɤɬɚ».  

ʈɪɭɧɬɭɸɱɢɫɶ ɧɚ ɦɟɬɨɞɚɯ ɬɟɨɪɿʀ ɭɩɪɚɜɥɿɧɧɹ [3; 7], ɫɩɨɱɚɬɤɭ ɡɭɩɢɧɢɦɨɫɶ ɧɚ ɩɟɪɟɞɭɦɨ-
ɜɚɯ ɩɪɨɰɟɞɭɪɢ, ɚ ɩɨɬɿɦ ɨɰɿɧɢɦɨ ʀʀ ɟɮɟɤɬɢɜɧɿɫɬɶ.  

Ɉɱɟɜɢɞɧɨ, ɳɨ ɧɟ ɨɱɿɤɭɜɚɧɢɦ ɦɨɠɟ ɛɭɬɢ ɹɤ ɪɟɝɪɟɫɢɜɧɟ, ɬɚɤ ɿ ɩɪɨɝɪɟɫɢɜɧɟ ɩɟɪɟɫɭɜɚɧɧɹ 
ɨɞɢɧɢɰɶ ɨɛ’єɤɬɚ, ɬɨɛɬɨ ʀɯ ɪɭɯ, ɳɨ ɤɥɚɫɢɮɿɤɭєɬɶɫɹ ɡɚ ɤɪɢɬɟɪɿєɦ «ɧɚɩɪɹɦ ɩɟɪɟɫɭɜɚɧɧɹ». ɇɚ-
ɝɚɞɚєɦɨ, ɳɨ ɩɟɪɲɟ ɡ ɧɢɯ ɡɚɜɞɚє ɨɛ’єɤɬɭ ɜɬɪɚɬɢ, ɚ ɞɪɭɝɟ ɩɪɢɡɜɨɞɢɬɶ ɞɨ ɣɨɝɨ ɩɨɩɨɜɧɟɧɧɹ 
ɳɨɞɨ ɨɡɧɚɤɢ, ɜɢɦɿɪɸɜɚɧɨʀ ɭ ɰɢɯ ɨɞɢɧɢɰɶ. Ɋɟɡɭɥɶɬɚɬɨɦ ɩɪɨɰɟɞɭɪɢ ɤɨɦɩɟɧɫɭɜɚɧɧɹ ɦɚє 
ɛɭɬɢ ɩɨɜɧɟ ɚɛɨ ɱɚɫɬɤɨɜɟ ɩɨɡɛɚɜɥɟɧɧɹ ɜɿɞ ɧɟ ɨɱɿɤɭɜɚɧɢɯ ɜɬɪɚɬ (ɩɨɩɨɜɧɟɧɧɹ) ɨɛ’єɤɬɚ. Ⱥ ɬɨɦɭ 
ɞɨɫɹɝɬɢ ɬɚɤɨɝɨ ɪɟɡɭɥɶɬɚɬɭ ɦɨɠɧɚ, ɞɨɞɚɬɤɨɜɨ ɩɿɞɞɚɸɱɢ ɨɞɢɧɢɰɿ ɨɛ’єɤɬɚ ɚɥɶɬɟɪɧɚɬɢɜɧɨɦɭ 
ɡɚ ɧɚɩɪɹɦɨɦ ɩɟɪɟɫɭɜɚɧɧɸ: ɪɟɝɪɟɫɢɜɧɟ ɩɟɪɟɫɭɜɚɧɧɹ ɤɨɦɩɟɧɫɭɸɱɢ ɩɪɨɝɪɟɫɢɜɧɢɦ, ɚ ɩɪɨɝɪɟ-
ɫɢɜɧɟ – ɪɟɝɪɟɫɢɜɧɢɦ. Ɍɨɛɬɨ ɰɹ ɩɪɨɰɟɞɭɪɚ ɦɚє ɛɭɬɢ ɚɥɶɬɟɪɧɚɬɢɜɧɨɸ ɳɨɞɨ ɡɦɿɧɢ ɧɚɩɪɹɦɭ 
ɩɟɪɟɫɭɜɚɧɧɹ ɨɞɢɧɢɰɶ ɨɛ’єɤɬɚ, ɹɤɿ ɛɟɪɭɬɶ ɭ ɧɟʀ ɭɱɚɫɬɶ (ɩɟɪɲɚ ɩɟɪɟɞɭɦɨɜɚ).  

əɤɳɨ ɨɞɢɧɢɰɿ ɨɛ’єɤɬɚ ɩɟɪɟɫɭɜɚɸɬɶɫɹ ɬɿɥɶɤɢ ɜ ɨɞɧɨɦɭ ɧɚɩɪɹɦɿ, ɬɨ ɱɚɫɬɤɨɜɨɦɭ ɚɛɨ ɩɨ-
ɜɧɨɦɭ ɤɨɦɩɟɧɫɭɜɚɧɧɸ ɩɿɞɥɹɝɚє ɚɝɪɟɝɨɜɚɧɟ ɫɚɥɶɞɨ ɩɟɪɟɫɭɜɚɧɧɹ ɡɚ ɧɚɩɪɹɦɨɦ: ɭ ɜɢɩɚɞɤɭ 
ɤɨɦɩɟɧɫɭɜɚɧɧɹ ɜɬɪɚɬ – ɫɚɥɶɞɨ ɪɟɝɪɟɫɢɜɧɨɝɨ ɩɟɪɟɫɭɜɚɧɧɹ (∆ܮв. ː.⁄ ); ɭ ɜɢɩɚɞɤɭ ɤɨɦɩɟɧɫɭ-
ɜɚɧɧɹ ɩɨɩɨɜɧɟɧɧɹ – ɫɚɥɶɞɨ ɩɪɨɝɪɟɫɢɜɧɨɝɨ ɩɟɪɟɫɭɜɚɧɧɹ (∆ܮː. в.⁄ ). ɇɚɹɜɧɿɫɬɶ ɨɞɧɨɱɚɫɧɨ ɪɟ-
ɝɪɟɫɢɜɧɨ- ɬɚ ɩɪɨɝɪɟɫɢɜɧɨ-ɪɭɯɨɦɢɯ ɨɞɢɧɢɰɶ ɩɪɢɡɜɨɞɢɬɶ ɞɨ ɧɟɨɞɧɨɡɧɚɱɧɨɝɨ ɪɟɡɭɥɶɬɚɬɭ: 
ɨɛ’єɤɬ ɡɚɡɧɚє ɚɛɨ ɜɬɪɚɬɢ, ɚɛɨ ɩɨɩɨɜɧɟɧɧɹ, ɤɪɿɦ ɜɢɩɚɞɤɭ ʀɯ ɪɿɜɧɨɜɚɝɢ, ɿ ɬɨɞɿ ɪɚɡɨɦ ɿɡ ɩɨɜɧɢɦ 
ɚɛɨ ɱɚɫɬɤɨɜɢɦ ɤɨɦɩɟɧɫɭɜɚɧɧɹɦ ɜɬɪɚɬ (ɩɨɩɨɜɧɟɧɧɹ) ɡɛɿɥɶɲɭєɬɶɫɹ (ɡɦɟɧɲɭєɬɶɫɹ) ɡɚɝɚɥɶɧɟ 
ɫɚɥɶɞɨ ɨɛ’єɤɬɚ ∆ܮ. ɉɪɢɱɨɦɭ ɡɦɿɧɢɬɢ ɜɟɥɢɱɢɧɭ ɨɫɬɚɧɧɶɨɝɨ ɜ ɬɨɣ ɱɢ ɿɧɲɢɣ ɛɿɤ ɦɨɠɧɚ ɹɤ ɡɚ 
ɪɚɯɭɧɨɤ ɪɟɝɪɟɫɢɜɧɨ-ɪɭɯɨɦɢɯ ɨɞɢɧɢɰɶ, ɬɚɤ ɿ ɡɚ ɪɚɯɭɧɨɤ ɩɪɨɝɪɟɫɢɜɧɨ-ɪɭɯɨɦɢɯ ɨɞɢɧɢɰɶ 
ɨɛ’єɤɬɚ, ɜ ɡɚɥɟɠɧɨɫɬɿ ɜɿɞ ɦɿɪɢ ʀɯ ɫɩɪɢɣɧɹɬɥɢɜɨɫɬɿ ɞɨ ɜɩɥɢɜɭ. Ɍɨɛɬɨ ɰɹ ɩɪɨɰɟɞɭɪɚ ɦɨɠɟ 
ɛɭɬɢ ɜɚɪɿɚɬɢɜɧɨɸ ɳɨɞɨ ɡɦɿɧɢ ɫɬɭɩɟɧɹ ɜɧɟɫɤɭ ɨɞɢɧɢɰɶ ɨɛ’єɤɬɚ ɡ ɬɢɦ ɱɢ ɿɧɲɢɦ ɧɚɩɪɹɦɨɦ 
ɩɟɪɟɫɭɜɚɧɧɹ ɜ ɪɟɡɭɥɶɬɚɬ ɤɨɦɩɟɧɫɭɜɚɧɧɹ (ɞɪɭɝɚ ɩɟɪɟɞɭɦɨɜɚ). 
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ȱ ɧɚɪɟɲɬɿ, ɩɪɨɰɟɞɭɪɚ ɤɨɦɩɟɧɫɭɜɚɧɧɹ ɜɬɪɚɬ (ɩɨɩɨɜɧɟɧɧɹ) ɨɛ’єɤɬɚ ɦɨɠɟ ɡɚɛɟɡɩɟɱɢɬɢ 
ɧɟɨɛɯɿɞɧɢɣ ɪɟɡɭɥɶɬɚɬ ɹɤ ɡɚ ɨɞɧɨɝɨ ɞɨɞɚɬɤɨɜɨɝɨ ɜɩɥɢɜɭ ɧɚ ɣɨɝɨ ɨɞɢɧɢɰɿ, ɬɚɤ ɿ ɡɚ ɞɟɤɿɥɶɤɚ 
ɬɚɤɢɯ ɜɩɥɢɜɿɜ, ɩɿɫɥɹ ɤɨɠɧɨɝɨ ɡ ɹɤɢɯ ɧɟɨɛɯɿɞɧɨ ɡɪɨɛɢɬɢ ɛɚɥɚɧɫɨɜɢɣ ɚɧɚɥɿɡ ɿ ɡɚ ɪɟɡɭɥɶɬɚ-
ɬɚɦɢ ɩɟɪɟɜɿɪɤɢ ɜɢɤɨɧɚɧɧɹ ɭɦɨɜ ɨɛɪɚɧɨɝɨ ɤɪɢɬɟɪɿɸ ɟɮɟɤɬɢɜɧɨɫɬɿ ɤɨɦɩɟɧɫɭɜɚɧɧɹ ɚɛɨ 
ɩɪɢɡɭɩɢɧɢɬɢ ɩɪɨɰɟɞɭɪɭ, ɚɛɨ ɩɪɨɞɨɜɠɢɬɢ ʀʀ. Ɍɨɛɬɨ ɩɪɨɰɟɞɭɪɚ ɤɨɦɩɟɧɫɭɜɚɧɧɹ ɦɚє ɛɭɬɢ 
ɰɢɤɥɿɱɧɨɸ (ɬɪɟɬɹ ɩɟɪɟɞɭɦɨɜɚ). 

Ɍɟɩɟɪ ɨɛʉɪɭɧɬɭєɦɨ ɤɪɢɬɟɪɿɣ ɟɮɟɤɬɢɜɧɨɫɬɿ ɤɨɦɩɟɧɫɭɜɚɧɧɹ. ɋɬɚє ɨɱɟɜɢɞɧɢɦ, ɳɨ ɨɫ-
ɧɨɜɭ ɤɪɢɬɟɪɿɸ ɟɮɟɤɬɢɜɧɨɫɬɿ ɫɤɥɚɞɚɬɢɦɟ ɜɟɥɢɱɢɧɚ ɩɿɫɥɹ-ɤɨɦɩɟɧɫɚɰɿɣɧɨɝɨ ɡɚɝɚɥɶɧɨɝɨ ɫɚ-
ɥɶɞɨ ɨɛ’єɤɬɚ ∆ܮ[௤], ɮɚɤɬɢɱɧɟ ɡɧɚɱɟɧɧɹ ɹɤɨʀ ɜ ɪɟɡɭɥɶɬɚɬɿ ɤɟɪɭɸɱɨɝɨ ɤɨɦɩɟɧɫɚɰɿɣɧɨɝɨ 
ɜɩɥɢɜɭ ɧɚ ɨɛ’єɤɬ ɦɚє ɛɭɬɢ ɧɟ ɦɟɧɲɟ ɡɚɞɚɧɨɝɨ ɡɧɚɱɟɧɧɹ ∆ܮз. ɜɟɥɢɱɢɧɢ ɡɚɝɚɥɶɧɨɝɨ ɫɚɥɶɞɨ 
ɨɛ’єɤɬɚ, ɬɚɤɨɝɨ, ɳɨ ∆ܮз. >  ,ɹɤɳɨ ɤɨɦɩɟɧɫɭɜɚɧɧɸ ɩɿɞɥɹɝɚɸɬɶ ɜɬɪɚɬɢ ɨɛ’єɤɬɚ (ɪɢɫ. 1 ,ܮ∆

ɚ), ɿ ɦɚє ɛɭɬɢ ɧɟ ɛɿɥɶɲɟ, ɧɿɠ ɡɚɞɚɧɟ ɰɟ ɡɧɚɱɟɧɧɹ, ɬɚɤɟ, ɳɨ ∆ܮз. <  ɹɤɳɨ ɤɨɦɩɟɧɫɭɜɚɧɧɸ ,ܮ∆
ɩɿɞɥɹɝɚє ɩɨɩɨɜɧɟɧɧɹ ɨɛ’єɤɬɚ (ɪɢɫ. 1, ɛ), ɡɚ ɛɭɞɶ-ɹɤɨɝɨ ɡɧɚɤɭ ɜɟɥɢɱɢɧɢ ∆ܮ. Ɉɛɥɚɫɬɶ ɩɪɢ-
ɩɭɫɬɢɦɢɯ ɡɧɚɱɟɧɶ ∆ܮ[௤] ɧɚ ɪɢɫ. 1 ɡɚɬɟɦɧɟɧɚ. 

  

Ɋɢɫ. 1. ɋɩɿɜɜɿɞɧɨɲɟɧɧɹ ɦɿɠ ɞɨ-ɤɨɦɩɟɧɫɚɰɿɣɧɢɦ (∆ܮ), ɩɿɫɥɹ-ɤɨɦɩɟɧɫɚɰɿɣɧɢɦ (∆ܮ[௤])  
ɬɚ ɩɪɢɩɭɫɬɢɦɢɦ (∆ܮз.) ɡɧɚɱɟɧɧɹɦɢ ɡɚɝɚɥɶɧɨɝɨ ɫɚɥɶɞɨ ɨɛ’єɤɬɚ, ɤɨɥɢ ɤɨɦɩɟɧɫɭɜɚɧɧɸ ɩɿɞɥɹɝɚɸɬɶ 

ɜɬɪɚɬɢ (ɚ) ɬɚ ɩɨɩɨɜɧɟɧɧɹ (ɛ) ɰɶɨɝɨ ɨɛ’єɤɬɚ 

Ɉɬɠɟ, ɤɪɢɬɟɪɿɣ ɟɮɟɤɬɢɜɧɨɫɬɿ ɤɨɦɩɟɧɫɭɜɚɧɧɹ ɜɬɪɚɬ (ɩɟɪɲɢɣ ɜɢɪɚɡ ɬɭɬ ɿ ɧɚɞɚɥɿ) ɿ ɩɨ-
ɩɨɜɧɟɧɧɹ (ɞɪɭɝɢɣ ɜɢɪɚɡ ɬɭɬ ɿ ɧɚɞɚɥɿ) ɨɛ’єɤɬɚ ɦɨɠɧɚ ɫɮɨɪɦɭɥɸɜɚɬɢ ɭ ɜɢɝɥɹɞɿ ɩɨɞɜɿɣɧɨʀ 
ɧɟɪɿɜɧɨɫɬɿ:  
[௤]ܮ∆                                                         ൒ .зܮ∆ >  (1)                                    ;ܮ∆

[௤]ܮ∆                                                         ൑ .зܮ∆ <  (2)                    - ,ܮ∆

ɹɤɚ ɜɿɞɩɨɜɿɞɧɨ ɞɨ ɬɪɟɬɶɨʀ ɩɟɪɟɞɭɦɨɜɢ ɩɪɨɰɟɞɭɪɢ ɤɨɦɩɟɧɫɭɜɚɧɧɹ ɦɚє ɩɟɪɟɜɿɪɹɬɢɫɹ ɧɚ-
ɩɪɢɤɿɧɰɿ ɤɨɠɧɨɝɨ ɤɨɦɩɟɧɫɚɰɿɣɧɨɝɨ ɰɢɤɥɭ (ɛɥɨɤ-ɫɯɟɦɚ ɧɚ ɪɢɫ. 2, ɞɟ q – ɧɨɦɟɪ ɰɢɤɥɭ: q = 1, 

2, …, Q).  

Ȼɟɪɭɱɢ ɞɨ ɭɜɚɝɢ ɫɮɨɪɦɭɥɶɨɜɚɧɿ ɩɟɪɟɞɭɦɨɜɢ ɬɚ ɤɪɢɬɟɪɿɣ ɟɮɟɤɬɢɜɧɨɫɬɿ, ɪɨɡɝɥɹɧɟɦɨ ɜ 
ɞɟɬɚɥɹɯ ɦɟɯɚɧɿɡɦ ɩɪɨɰɟɞɭɪɢ ɤɨɦɩɟɧɫɭɜɚɧɧɹ, ɫɬɜɨɪɢɜɲɢ ɜɿɞɩɨɜɿɞɧɢɣ ɚɥɝɨɪɢɬɦ ɿ ɡɚɫɬɨɫɨ-
ɜɭɸɱɢ ɜɿɞɩɨɜɿɞɧɿ ɦɟɬɨɞɢ ɬɚ ɩɪɚɜɢɥɚ ɚɥɝɨɪɢɬɦɿɡɚɰɿʀ [5; 6; 9]. Ⱦɥɹ ɰɶɨɝɨ ɧɚɦ ɡɧɚɞɨɛɥɹɬɶɫɹ 
ɫɤɥɚɞɨɜɿ ɦɿɠɪɿɜɧɟɜɨɝɨ ɛɚɥɚɧɫɭ, ɫɤɥɚɞɟɧɨɝɨ ɜ ɬɪɢ ɟɬɚɩɢ: 1) ɨɞɪɚɡɭ ɩɿɫɥɹ ɤɟɪɭɸɱɨɝɨ 
ɜɩɥɢɜɭ ɧɚ ɨɛ’єɤɬ (ɞɨɤɨɦɩɟɧɫɚɰɿɣɧɢɣ ɛɚɥɚɧɫ); 2) ɡɚ ɩɪɨɦɿɠɧɢɦɢ ɪɟɡɭɥɶɬɚɬɚɦɢ ɩɪɨɰɟɞɭɪɢ 
ɤɨɦɩɟɧɫɭɜɚɧɧɹ (ɤɨɦɩɟɧɫɚɰɿɣɧɢɣ ɛɚɥɚɧɫ); 3) ɡɚ ɨɫɬɚɬɨɱɧɢɦɢ ɪɟɡɭɥɶɬɚɬɚɦɢ ɩɪɨɰɟɞɭɪɢ 
ɤɨɦɩɟɧɫɭɜɚɧɧɹ (ɩɿɫɥɹɤɨɦɩɟɧɫɚɰɿɣɧɢɣ ɛɚɥɚɧɫ). 

Ʉɨɠɟɧ ɟɬɚɩ ɡɚɜɟɪɲɭєɬɶɫɹ ɮɨɪɦɭɜɚɧɧɹɦ ɡɚ єɞɢɧɢɦ ɡɪɚɡɤɨɦ ɨɞɧɨɣɦɟɧɧɨʀ ɛɚɥɚɧɫɨɜɨ-

ɪɨɡɪɚɯɭɧɤɨɜɨʀ ɬɚɛɥɢɰɿ (ɦɚɬɪɢɰɿ). ɉɪɢɱɨɦɭ, ɤɨɦɩɟɧɫɚɰɿɣɧɚ ɬɚ ɩɿɫɥɹ-ɤɨɦɩɟɧɫɚɰɿɣɧɚ ɦɚɬ-
ɪɢɰɿ ɮɨɪɦɭɸɬɶɫɹ ɜ ɤɨɠɧɨɦɭ ɤɨɦɩɟɧɫɚɰɿɣɧɨɦɭ ɰɢɤɥɿ, ɚ ɭɡɚɝɚɥɶɧɟɧɢɣ ɪɟɡɭɥɶɬɚɬ ɤɨɦɩɟɧ-
ɫɭɜɚɧɧɹ ɡɚ Q ɰɢɤɥɿɜ ɦɨɠɧɚ ɩɪɟɞɫɬɚɜɢɬɢ ɭɡɚɝɚɥɶɧɟɧɨɸ ɤɨɦɩɟɧɫɚɰɿɣɧɨɸ ɦɚɬɪɢɰɟɸ. ɋɤɥɚ-
ɞɨɜɿ ɛɚɥɚɧɫɭ, ɪɨɡɦɿɳɟɧɿ ɜ ɤɨɦɿɪɤɚɯ ɛɭɞɶ-ɹɤɨʀ ɦɚɬɪɢɰɿ, ɣ ɨɩɨɫɟɪɟɞɤɨɜɚɧɿ ɧɢɦɢ ɚɛɫɨɥɸɬɧɿ 
ɛɚɥɚɧɫɨɜɿ ɩɨɤɚɡɧɢɤɢ ɫɚɥɶɞɨ ɦɿɠɪɿɜɧɟɜɨɝɨ ɩɟɪɟɫɭɜɚɧɧɹ ɜɢɡɧɚɱɚɸɬɶɫɹ ɡɚ ɩɪɚɜɢɥɚɦɢ, ɫɮɨ-
ɪɦɭɥɶɨɜɚɧɢɦɢ ɜ ɪɨɛɨɬɿ [10]. ȿɥɟɦɟɧɬɢ ɤɨɠɧɨʀ ɤɨɦɩɟɧɫɚɰɿɣɧɨʀ ɬɚ ɩɿɫɥɹ-ɤɨɦɩɟɧɫɚɰɿɣɧɨʀ 
q-ɦɚɬɪɢɰɿ ɣ ɜɿɞɩɨɜɿɞɧɿ ɩɨɤɚɡɧɢɤɢ ɪɭɯɭ ɛɭɞɟɦɨ ɩɨɡɧɚɱɚɬɢ ɹɤ ɿ ɪɚɧɿɲɟ, ɞɨɩɨɜɧɸɸɱɢ ɧɨ-
ɦɟɪɨɦ ɰɢɤɥɭ, ɪɨɡɦɿɳɟɧɢɦ ɜɿɞɧɨɫɧɨ ɫɢɦɜɨɥɭ ɞɚɧɨʀ ɜɟɥɢɱɢɧɢ ɩɪɚɜɨɪɭɱ ɡɜɟɪɯɭ, ɜɿɞɩɨɜɿɞɧɨ 

 з. Ɂɚɝɚɥɶɧɟ ɫɚɥɶɞɨܮ∆ ܮ∆

 [௤]ܮ∆
ɚ 

[௤]ܮ∆ ൒ .зܮ∆ >  ܮ∆

 Ɂɚɝɚɥɶɧɟ ɫɚɥɶɞɨ ܮ∆

 .зܮ∆ [௤]ܮ∆
ɛ 

[௤]ܮ∆ ൑ .зܮ∆ <  ܮ∆
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ɜ ɤɪɭɝɥɢɯ ɿ ɜ ɤɜɚɞɪɚɬɧɢɯ ɞɭɠɤɚɯ: …(q) ɿ …[q]. ɓɨɞɨ ɭɡɚɝɚɥɶɧɟɧɨɝɨ ɤɨɦɩɟɧɫɚɰɿɣɧɨɝɨ ɛɚ-
ɥɚɧɫɭ, ɫɢɦɜɨɥɿɤɭ ɩɪɟɞɫɬɚɜɥɟɧɨ ɚɧɚɥɨɝɿɱɧɨ, ɬɿɥɶɤɢ ɡ ɧɨɦɟɪɨɦ ɨɫɬɚɧɧɶɨɝɨ ɤɨɦɩɟɧɫɚɰɿɣ-
ɧɨɝɨ ɰɢɤɥɭ, ɜɢɞɿɥɟɧɢɦ ɮɿɝɭɪɧɢɦɢ ɞɭɠɤɚɦɢ: …{Q}. 

 
Ɋɢɫ. 2. Ȼɥɨɤ-ɫɯɟɦɚ ɰɢɤɥɿɱɧɨɝɨ ɚɥɝɨɪɢɬɦɭ ɤɨɦɩɟɧɫɭɜɚɧɧɹ ɜɬɪɚɬ (ɩɨɩɨɜɧɟɧɧɹ) ɨɛ’єɤɬɚ 

Ɂ ɩɨɝɥɹɞɭ ɧɚ ɫɤɚɡɚɧɟ ɦɨɠɧɚ ɡɚɩɪɨɩɨɧɭɜɚɬɢ ɞɜɚ ɫɩɨɫɨɛɢ ɤɨɦɩɟɧɫɭɜɚɧɧɹ ɜɬɪɚɬ (ɩɨɩɨɜ-
ɧɟɧɧɹ) ɨɛ’єɤɬɚ. Ʉɨɠɟɧ ɡ ɧɢɯ ɩɟɪɟɞɛɚɱɚє ɞɟɤɿɥɶɤɚ ɫɯɟɦ ɪɟɚɥɿɡɚɰɿʀ ɩɪɨɰɟɞɭɪɢ ɤɨɦɩɟɧɫɭ-
ɜɚɧɧɹ, ɹɤɿ ɦɚɸɬɶ ɫɜɨʀ ɩɟɪɟɜɚɝɢ ɬɚ ɧɟɞɨɥɿɤɢ. ȼɚɠɤɨ ɫɬɜɨɪɢɬɢ ɭɧɿɜɟɪɫɚɥɶɧɢɣ ɚɥɝɨɪɢɬɦ ɜɢ-
ɛɨɪɭ ɨɩɬɢɦɚɥɶɧɨʀ ɫɯɟɦɢ. ɐɟ ɦɨɠɟ ɛɭɬɢ ɚɛɨ ɨɞɧɚ ɡ ɧɢɯ, ɚɛɨ ɩɟɜɧɚ ʀɯ ɤɨɦɛɿɧɚɰɿɹ, 
ɪɟɚɥɿɡɨɜɚɧɚ ɡɚ ɨɞɢɧ ɚɛɨ ɡɚ ɞɟɤɿɥɶɤɚ ɤɨɦɩɟɧɫɚɰɿɣɧɢɯ ɰɢɤɥɿɜ. ɍɫɟ ɡɚɥɟɠɢɬɶ ɜɿɞ ɪɟɚɥɶɧɢɯ 
ɭɦɨɜ ɦɿɠɪɿɜɧɟɜɨɝɨ ɪɭɯɭ ɬɚ ɣɨɝɨ ɪɟɡɭɥɶɬɚɬɿɜ.  

ɉɟɪɲɢɣ ɫɩɨɫɿɛ ɩɟɪɟɞɛɚɱɚє ɡɚɦɿɧɭ ɜɫɿɯ ɚɛɨ ɩɟɜɧɨʀ ɱɚɫɬɢɧɢ ɨɞɢɧɢɰɶ ɨɛ’єɤɬɚ, ɹɤɿ ɦɚɸɬɶ 
ɨɞɧɿ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɪɭɯɭ ɬɚ ɜɢɛɭɜɚɸɬɶ ɡɿ ɫɤɥɚɞɭ ɰɶɨɝɨ ɨɛ’єɤɬɚ, ɧɚ ɨɞɢɧɢɰɿ ɿɧɲɨɝɨ 
ɨɛ’єɤɬɚ ɡ ɿɧɲɢɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ ɪɭɯɭ ɬɚ ɜ ɬɿɣ ɠɟ ɫɚɦɿɣ ɤɿɥɶɤɨɫɬɿ. ɐɟɣ ɫɩɨɫɿɛ ɭɫɤɥɚɞ-
ɧɟɧɢɣ ɬɢɦ, ɳɨ ɡɜɢɱɚɣɧɨ ɨɛ’єɤɬ ɫɩɨɫɬɟɪɟɠɟɧɧɹ ɦɚє ɫɬɚɥɢɣ ɫɤɥɚɞ, ɚ ɡɚɦɿɧɚ ɣɨɝɨ ɨɞɢɧɢɰɶ 

.вܮ∆ ː.⁄ሺ௤ሻ = Ͳ і ∆ܮ[௤]൒∆ܮз. 
Ɍɚɤ 

≷.зܮ∆  ܮ∆

ɇɿ 

.ːܮ∆ в.⁄ሺ௤ሻ = Ͳ і ∆ܮ[௤]൑∆ܮз. 
ɇɿ 

Ɍɚɤ 

[௤]ܮ∆ = ܮ∆ +  ሺ௤ሻܮ∆
 

[ொ]ܮ∆ = ܮ∆ + {ொ}ܮ∆ ,{ொ}ܮ∆ = ∑ ሺ௤ሻொ௤=ଵܮ∆   

ݍ = ͳ 
 

 Q ,ܮ∆ ,ሺ௤ሻܮ∆ ,[ொ]ܮ∆

 .зܮ∆

ݍ = ݍ +1 

 

ݍ = ݍ +1 

 

 ܮ∆>.зܮ∆

ݍ = ݍ +1 

 

ܮ∆ = .ːܮ∆ в.⁄ + .вܮ∆ ː.⁄  

 ܮ∆<.зܮ∆
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ɨɛɦɟɠɟɧɚ ɛɚɝɚɬɶɦɚ ɮɚɤɬɨɪɚɦɢ ɪɿɡɧɨɝɨ ɩɨɯɨɞɠɟɧɧɹ (ɮɿɡɢɱɧɨɝɨ, ɚɞɦɿɧɿɫɬɪɚɬɢɜɧɨɝɨ, ɮɿ-
ɧɚɧɫɨɜɨɝɨ ɣ ɿɧ.). Ⱦɪɭɝɢɣ ɫɩɨɫɿɛ ɩɟɪɟɞɛɚɱɚє ɩɨɜɬɨɪɧɢɣ ɤɟɪɭɸɱɢɣ ɜɩɥɢɜ ɧɚ ɨɛ’єɤɬ ɜ ɰɿ-
ɥɨɦɭ ɚɛɨ ɧɚ ɩɟɜɧɿ ɣɨɝɨ ɨɞɢɧɢɰɿ. ɐɟɣ ɫɩɨɫɿɛ є ɩɨɲɢɪɟɧɢɦ, ɬɨɦɭ ɳɨ ɨɛ’єɤɬ ɡɿ ɫɬɚɥɢɦ ɫɤɥɚ-
ɞɨɦ ɦɨɠɧɚ ɧɟɨɞɧɨɪɚɡɨɜɨ ɩɿɞɞɚɜɚɬɢ ɤɟɪɭɸɱɨɦɭ ɜɩɥɢɜɭ ɡɚɞɥɹ «ɱɢɫɬɨɬɢ» ɩɪɨɰɟɞɭɪɢ, ɚ 
ɬɚɤɨɠ ɬɨɦɭ, ɳɨ ɜɿɧ ɧɟ ɤɪɢɬɢɱɧɢɣ ɞɨ ɨɛɦɟɠɭɸɱɢɯ ɮɚɤɬɨɪɿɜ.  

Ɉɞɢɧɢɰɿ ɨɛ’єɤɬɚ, ɹɤɿ ɩɿɞɥɹɝɚɸɬɶ ɡɚɦɿɧɿ ɚɛɨ ɩɨɜɬɨɪɧɨɦɭ ɜɩɥɢɜɭ, ɹɜɥɹɸɬɶ ɫɨɛɨɸ: 1) ɜɫɿ 
ɨɞɢɧɢɰɿ ɨɛ’єɤɬɚ ɚɛɨ ɬɿ ɡ ɧɢɯ, ɳɨ ɡɚɡɧɚɸɬɶ ɥɢɲɟ ɧɟ ɨɱɿɤɭɜɚɧɟ ɩɟɪɟɫɭɜɚɧɧɹ; 2) ɬɿ ɨɞɢɧɢɰɿ, 
ɜ ɹɤɢɯ ɧɟ ɨɱɿɤɭɜɚɧɟ ɩɟɪɟɫɭɜɚɧɧɹ ɜɢɪɚɠɟɧɨ ɛɿɥɶɲɨɸ ɦɿɪɨɸ; 3) ɬɿ ɨɞɢɧɢɰɿ, ɜ ɹɤɢɯ ɨɱɿɤɭ-
ɜɚɧɟ ɩɟɪɟɫɭɜɚɧɧɹ ɜɢɪɚɠɟɧɨ ɦɟɧɲɨɸ ɦɿɪɨɸ; 4) ɧɟɪɭɯɨɦɿ ɨɞɢɧɢɰɿ. 

əɤɳɨ ɡɚɫɬɨɫɭɜɚɬɢ ɩɟɪɲɭ ɫɯɟɦɭ, ɬɨ ɿɫɧɭє ɣɦɨɜɿɪɧɿɫɬɶ ɩɨɜɧɨɝɨ ɤɨɦɩɟɧɫɭɜɚɧɧɹ ɧɟ ɨɱɿ-
ɤɭɜɚɧɢɯ ɡɦɿɧ, ɚ ɹɤɳɨ ɡɚɫɬɨɫɭɜɚɬɢ ɞɪɭɝɭ-ɱɟɬɜɟɪɬɭ ɫɯɟɦɢ ɨɫɬɚɧɧɿ ɤɨɦɩɟɧɫɭɸɬɶɫɹ ɱɚɫɬ-
ɤɨɜɨ. Ʉɪɿɦ ɬɨɝɨ, ɱɟɬɜɟɪɬɚ ɫɯɟɦɚ є ɪɟɡɟɪɜɨɦ ɨɱɿɤɭɜɚɧɢɯ ɡɦɿɧ ɪɿɜɧɟɜɨʀ ɫɬɪɭɤɬɭɪɢ ɨɛ’єɤɬɚ. 
ɇɢɠɱɟ ɪɨɡɝɥɹɞɚєɬɶɫɹ ɥɢɲɟ ɞɪɭɝɢɣ ɫɩɨɫɿɛ ɿ ɩɟɪɲɚ ɫɯɟɦɚ ɤɨɦɩɟɧɫɭɜɚɧɧɹ, ɤɨɥɢ ɩɨɜɬɨɪ-
ɧɨɦɭ ɜɩɥɢɜɭ ɩɿɞɞɚɸɬɶɫɹ ɥɢɲɟ ɬɿ ɨɞɢɧɢɰɿ ɨɛ’єɤɬɚ, ɹɤɿ ɡɚɡɧɚɸɬɶ ɧɟ ɨɱɿɤɭɜɚɧɟ ɩɟɪɟɫɭɜɚɧɧɹ 
ɜ ɪɟɡɭɥɶɬɚɬɿ ɩɨɩɟɪɟɞɧɶɨɝɨ ɜɩɥɢɜɭ ɧɚ ɧɢɯ. Ɍɚɤɢɣ ɜɢɛɿɪ є ɥɨɝɿɱɧɢɦ ɭ ɤɨɧɬɟɤɫɬɿ ɫɮɨɪɦɭ-
ɥɶɨɜɚɧɨʀ ɦɟɬɢ ɬɚ ɞɨɡɜɨɥɹє ɩɨɜɧɨɸ ɦɿɪɨɸ ɩɨɡɛɚɜɢɬɢɫɹ ɜɬɪɚɬ ɚɛɨ ɩɨɩɨɜɧɟɧɧɹ ɨɛ’єɤɬɚ, ɡɚ-
ɜɞɚɧɢɯ ɤɟɪɭɸɱɢɦ ɜɩɥɢɜɨɦ ɫɚɦɟ ɣɨɝɨ ɨɞɢɧɢɰɹɦ.  

ɉɪɚɜɢɥɚ ɤɨɦɩɟɧɫɚɰɿɣɧɨɝɨ ɬɚ ɩɿɫɥɹ-ɤɨɦɩɟɧɫɚɰɿɣɧɨɝɨ ɛɚɥɚɧɫɭ, ɩɪɢɡɧɚɱɟɧɿ ɞɥɹ ɪɟɚɥɿɡɚɰɿʀ 
ɩɟɪɲɨʀ ɫɯɟɦɢ, ɫɮɨɪɦɭɥɸєɦɨ ɜ ɨɤɪɟɦɿɣ ɬɚɛɥɢɰɿ ɬɚɤ, ɳɨɛ ɛɭɜ ɡɪɨɡɭɦɿɥɢɦ ɦɟɯɚɧɿɡɦ ɮɨɪɦɭ-
ɜɚɧɧɹ ɪɿɜɧɟɜɨʀ ɫɬɪɭɤɬɭɪɢ ɨɛ’єɤɬɚ: ɭ ɜɡɚєɦɨɡɜ’ɹɡɤɭ ɡ ɪɿɜɧɟɜɨɸ ɫɬɪɭɤɬɭɪɨɸ ɪɭɯɭ ɣɨɝɨ ɨɞɢ-
ɧɢɰɶ, ɧɚ ɤɨɠɧɨɦɭ ɟɬɚɩɿ ɩɪɨɰɟɞɭɪɢ ɤɨɦɩɟɧɫɭɜɚɧɧɹ, ɜɿɞɩɨɜɿɞɧɨ ɞɨ ɫɩɿɜɜɿɞɧɨɲɟɧɧɹ ɛɚɥɚɧɫɭ. 
ɓɨɞɨ ɨɫɬɚɧɧɶɨɝɨ, ɩɨɤɥɚɞɟɧɟ ɜ ɣɨɝɨ ɨɫɧɨɜɭ ɡɚɝɚɥɶɧɟ ɫɚɥɶɞɨ ɨɛ’єɤɬɚ є ɜɢɡɧɚɱɚɥɶɧɢɦ ɞɥɹ 
ɨɰɿɧɤɢ ɧɚɫɥɿɞɤɿɜ ɤɟɪɭɸɱɨɝɨ ɜɩɥɢɜɭ ɣ ɟɮɟɤɬɢɜɧɨɫɬɿ ɩɪɨɰɟɞɭɪɢ ɤɨɦɩɟɧɫɭɜɚɧɧɹ ɿ ɫɤɥɚɞɚ-
єɬɶɫɹ ɡ ɜɟɥɢɱɢɧ ɫɚɥɶɞɨ ɩɟɪɟɫɭɜɚɧɧɹ ɡɚ ɧɚɩɪɹɦɨɦ (ɞɢɜ. ɜ ɩɪɚɜɨɦɭ ɫɬɨɜɩɰɿ ɬɚɛɥɢɰɿ; ɫɩɨɫɿɛ 
ʀɯ ɨɛɱɢɫɥɟɧɧɹ ɩɪɟɞɫɬɚɜɥɟɧɢɣ ɜ ɝɪɚɮɿ «ɞɨ-ɤɨɦɩɟɧɫɚɰɿɣɧɢɣ ɛɚɥɚɧɫ» ɣ є ɚɧɚɥɨɝɿɱɧɢɦ ɜ ɪɟɲɬɿ 
ɜɢɩɚɞɤɿɜ), ɪɟɝɪɟɫɢɜɧɨɝɨ («ɜ./ɧ.») ɿ ɩɪɨɝɪɟɫɢɜɧɨɝɨ («ɧ./ɜ.»). Ɂɚɡɧɚɱɟɧɿ ɩɨɤɚɡɧɢɤɢ ɫɚɥɶɞɨ ɪɨ-
ɡɦɿɳɟɧɿ ɜ ɬɚɛɥɢɰɿ ɪɚɡɨɦ ɡɿ ɫɤɥɚɞɨɜɢɦɢ ɛɚɥɚɧɫɭ, ɱɟɪɟɡ ɹɤɿ ɜɨɧɢ ɜɢɡɧɚɱɚɸɬɶɫɹ [10].  

Ɂɚɤɨɧɨɦɿɪɧɢɣ ɡɜ’ɹɡɨɤ ɬɪɶɨɯ ɟɬɚɩɿɜ, ɜɢɪɚɠɟɧɢɣ ɱɟɪɟɡ ɡɧɚɱɟɧɧɹ ɞɨ-ɤɨɦɩɟɧɫɚɰɿɣɧɨɝɨ, 
ɤɨɦɩɟɧɫɚɰɿɣɧɨɝɨ ɬɚ ɩɿɫɥɹ-ɤɨɦɩɟɧɫɚɰɿɣɧɨɝɨ ɡɚɝɚɥɶɧɨɝɨ ɫɚɥɶɞɨ, ɩɪɟɞɫɬɚɜɥɹє ɬɟɨɪɟɦɚ «ɩɪɨ 
ɤɨɦɩɟɧɫɭɜɚɧɧɹ ɧɚɫɥɿɞɤɿɜ ɦɿɠɪɿɜɧɟɜɨɝɨ ɡɚɦɿɳɟɧɧɹ». ɋɮɨɪɦɭɥɶɨɜɚɧɚ ɜ ɬɪɶɨɯ ɱɚɫɬɢɧɚɯ, 
ɬɟɨɪɟɦɚ ɞɚє ɭɹɜɥɟɧɧɹ ɩɪɨ ɦɟɯɚɧɿɡɦ ɤɨɦɩɟɧɫɭɜɚɧɧɹ ɜɬɪɚɬ (ɩɨɩɨɜɧɟɧɧɹ) ɨɛ’єɤɬɚ (ɩɟɪɲɚ ɿ 
ɞɪɭɝɚ ɱɚɫɬɢɧɢ) ɿ ɩɪɨ ɪɟɡɭɥɶɬɚɬ ɤɨɦɩɟɧɫɭɜɚɧɧɹ (ɬɪɟɬɹ ɱɚɫɬɢɧɚ). ɑɟɪɟɡ ɜɟɥɢɤɢɣ ɨɛɫɹɝ ɞɨɤɚɡ 
ɬɟɨɪɟɦɢ ɜ ɫɬɚɬɬɿ ɧɟ ɧɚɜɨɞɢɬɶɫɹ. 

Ɍɚɛɥɢɰɹ 

ɉɨɪɹɞɨɤ ɜɢɡɧɚɱɟɧɧɹ ɡɚɝɚɥɶɧɨɝɨ ɫɚɥɶɞɨ ɨɛ’єɤɬɚ ɜ ɩɪɨɰɟɞɭɪɿ ɤɨɦɩɟɧɫɭɜɚɧɧɹ 

Ȼɚɥɚɧɫ ɋɚɥɶɞɨ ɦɿɠɪɿɜɧɟɜɨɝɨ  
ɩɟɪɟɫɭɜɚɧɧɹ ɧɚɡɜɚ ɩɪɚɜɢɥɚ ɪɿɜɧɟɜɿ ɫɤɥɚɞɨɜɿ 
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Ɋɟɝɪɟɫɢɜɧɟ ɩɟɪɟɫɭɜɚɧɧɹ: ܮВ௜ː. – ɭ ɫɬɚɧɿ ɨɛ’єɤɬɚ «ɞɨ» (ɜɢɛɭɬɬɹ) ܮʞв.௝ – ɭ ɫɬɚɧɿ ɨɛ’єɤɬɚ «ɩɿɫɥɹ» (ɩɪɢɛɭɬɬɹ) 

.вܮ∆ ː.⁄ = .ʞвܮ − .ʞвܮ Вː., ɞɟܮ = ∑ ʞв.௝௞−ଵ௝=ଵܮ .Вːܮ , = ∑ В௜ː.௞௜=ଶܮ   

ɯ 

ɉɪɨɝɪɟɫɢɜɧɟ ɩɟɪɟɫɭɜɚɧɧɹ: ܮВ௜в. – ɭ ɫɬɚɧɿ ɨɛ’єɤɬɚ «ɞɨ» (ɜɢɛɭɬɬɹ) ܮʞː.௝ – ɭ ɫɬɚɧɿ ɨɛ’єɤɬɚ «ɩɿɫɥɹ» (ɩɪɢɛɭɬɬɹ) 

.ːܮ∆ в.⁄ = .ʞːܮ − .ʞːܮ Вв., ɞɟܮ = ∑ ʞː.௝௞௝=ଶܮ .Ввܮ , = ∑ В௜в.௞−ଵ௜=ଵܮ   

Ɂɚɝɚɥɶɧɟ ɫɚɥɶɞɨ ɨɛ’єɤɬɚ (ɫɭɤɭɩɧɨɝɨ ɩɟɪɟɫɭɜɚɧɧɹ) ∆ܮ = .вܮ∆ ː.⁄ + .ːܮ∆ в.⁄  
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Ɂɚɤɿɧɱɟɧɧɹ ɬɚɛɥ. 
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ɟ {ܮ௣଴ሺଵሻ = ,ʞв.௣ܮ ݍ = ͳ, ݌ = ͳ, ݇ − ͳ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ௣଴ሺ௤ሻܮ        = ,ʞв.௣ሺ௤−ଵሻܮ ݍ = ʹ, ܳ̅̅ ̅̅ ̅, ݌ = ͳ, ݇ − ͳ̅̅ ̅̅ ̅̅ ̅̅ ̅̅  

Ɋɟɝɪɟɫɢɜɧɨɝɨ: ∆ܮв. ː.⁄ሺொሻ ≡ Ͳ            (3) 

 

ɉɪɨɝɪɟɫɢɜɧɨɝɨ: ∆ܮː. в.⁄ሺொሻ ≡ Ͳ            (4) 

௣଴ሺଵሻܮ} = ,ʞː.௣ܮ ݍ = ͳ, ݌ = ʹ, ݇̅̅ ௣଴ሺ௤ሻܮ      ̅̅̅ = ,ʞː.௣ሺ௤−ଵሻܮ ݍ = ʹ, ܳ̅̅ ̅̅ ̅, ݌ = ʹ, ݇̅̅ ̅̅̅ 
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В௜ː.ሺொሻܮ  = ʞв.௝ሺொሻܮ = Ͳ ∀ №=ଵ,ே̅̅ ̅̅ ̅⇐     ݈№ଵሺொሻ ൒ ݈№଴ሺொሻ

В௜в.ሺொሻܮ  = ʞː.௝ሺொሻܮ = Ͳ ∀ №=ଵ,ே̅̅ ̅̅ ̅⇐     ݈№ଵሺொሻ ൑ ݈№଴ሺொሻ
 

Ɂɚɝɚɥɶɧɟ ɫɚɥɶɞɨ ɨɛ’єɤɬɚ (ɫɭɤɭɩɧɨɝɨ ɩɟɪɟɫɭɜɚɧɧɹ) 
ሺொሻܮ∆ ≡ .ːܮ∆ в.⁄ሺொሻ ɚɛɨ ∆ܮሺொሻ ≡ .вܮ∆ ː.⁄ሺொሻ  

Ɍɪ
ɟɬ
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௣଴{ொ}ܮ} = ௣ଵ{ொ}ܮ                            ௣଴ሺଵሻܮ = ∑ З௣ሺ௤ሻܮ] + ʞː.௣ሺ௤ሻܮ ]ொ௤=ଵ    
Ɋɟɝɪɟɫɢɜɧɨɝɨ: ∆ܮв. ː.⁄{ொ} ≡ Ͳ            (5) 

௣଴{ொ}ܮ} = ௣ଵ{ொ}ܮ                           ௣଴ሺଵሻܮ = ∑ З௣ሺ௤ሻܮ] + ݈ʞв.௣ሺ௤ሻ ]ொ௤=ଵ    
ɉɪɨɝɪɟɫɢɜɧɨɝɨ: ∆ܮː. в.⁄{ொ} ≡ Ͳ            (6) 

Ɂɚɝɚɥɶɧɟ ɫɚɥɶɞɨ ɨɛ’єɤɬɚ (ɫɭɤɭɩɧɨɝɨ ɩɟɪɟɫɭɜɚɧɧɹ) 
{ொ}ܮ∆ ≡ .ːܮ∆ в.⁄{ொ} ɚɛɨ ∆ܮ{ொ} ≡ .вܮ∆ ː.⁄{ொ}  
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ɟ {ܮ௣଴[௤] = ௣଴[௤]ܮ                                                                                       ௣଴ܮ = З௣ܮ + З௣ሺଵሻܮ +⋯+ З௣ሺ௤ሻܮ + ʞː.௣ܮ + ʞː.௣ሺଵሻܮ +⋯+ ʞː.௣ሺ௤ሻܮ   

Ɋɟɝɪɟɫɢɜɧɨɝɨ: ܮв. ː.⁄[௤] = ʞв.[௤]ܮ − Вː.[௤]ܮ
 

 

ɉɪɨɝɪɟɫɢɜɧɨɝɨ: ܮː. в.⁄[௤] = ʞː.[௤]ܮ − Вв.[௤]ܮ
 

௣଴[௤]ܮ} = ௣଴[௤]ܮ                                                                                       ௣଴ܮ = З௣ܮ + З௣ሺଵሻܮ +⋯+ З௣ሺ௤ሻܮ + ʞː.௣ܮ + ʞː.௣ሺଵሻܮ +⋯+ ʞː.௣ሺ௤ሻܮ  

Ⱦ
ɪɭ

ɝɟ
В௜ː.[ொ]ܮ  = ʞв.௝[ொ]ܮ = Ͳ ∀ №=ଵ,ே̅̅ ̅̅ ̅,௤=ଵ,ொ̅̅ ̅̅̅⇐          ݈№ଵሺ௤ሻ ൒ ݈№଴             (7) ܮВ௜в.[ொ] = ʞː.௝[ொ]ܮ = Ͳ ∀ №=ଵ,ே̅̅ ̅̅ ̅,௤=ଵ,ொ̅̅ ̅̅̅⇐          ݈№ଵሺ௤ሻ ൑ ݈№଴             (8) 

Ɂɚɝɚɥɶɧɟ ɫɚɥɶɞɨ ɨɛ’єɤɬɚ (ɫɭɤɭɩɧɨɝɨ ɩɟɪɟɫɭɜɚɧɧɹ) ∆ܮ[௤] = .вܮ ː.⁄[௤] + .ːܮ в.⁄[௤]  

Ɍɟɨɪɟɦɚ «ɩɨ ɤɨɦɩɟɧɫɭɜɚɧɧɹ ɧɚɫɥɿɞɤɿɜ ɦɿɠɪɿɜɧɟɜɨɝɨ ɡɚɦɿ-
ɳɟɧɧɹ». əɤɳɨ ɡɚ ɭɦɨɜ (1)-(8) ɩɪɨɰɟɞɭɪɢ ɤɨɦɩɟɧɫɭɜɚɧɧɹ ɧɟ 
ɨɱɿɤɭɜɚɧɢɯ ɡɦɿɧ ɨɡɧɚɤɢ, ɜɢɤɨɧɚɧɨʀ ɡɚ Q ɤɨɦɩɟɧɫɚɰɿɣɧɿ ɰɢɤɥɢ, 
ɦɚɥɨ ɦɿɫɰɟ ɜɿɞɩɨɜɿɞɧɨ ɩɨɜɧɟ ɚɛɨ ɱɚɫɬɤɨɜɟ ɤɨɦɩɟɧɫɭɜɚɧɧɹ 
ɜɬɪɚɬ (ɩɨɩɨɜɧɟɧɧɹ) ɨɛ’єɤɬɚ, ɨɛɭɦɨɜɥɟɧɢɯ ɪɟɝɪɟɫɢɜɧɢɦ (ɩɪɨ-
ɝɪɟɫɢɜɧɢɦ) ɩɟɪɟɫɭɜɚɧɧɹɦ ɣɨɝɨ ɨɞɢɧɢɰɶ, ɡɚɜɞɚɧɢɦ ɡɨɜɧɿɲɧɿɦ 
ɤɟɪɭɸɱɢɦ ɜɩɥɢɜɨɦ ɧɚ ɰɟɣ ɨɛ’єɤɬ, ɚ ɩɨ ɪɟɡɭɥɶɬɚɬɚɯ ɩɪɨɰɟɞɭɪɢ 
ɛɭɜ ɫɤɥɚɞɟɧɢɣ ɩɿɫɥɹ-ɤɨɦɩɟɧɫɚɰɿɣɧɢɣ ɛɚɥɚɧɫ, ɬɨ є ɫɩɪɚɜɟɞɥɢ-
ɜɢɦɢ ɧɚɫɬɭɩɧɿ ɬɜɟɪɞɠɟɧɧɹ: 

[௤]ܮ∆ (1 = ܮ∆ + ሺଶሻܮ∆+ ሺଵሻܮ∆ +⋯+  ;ሺ௤ሻܮ∆
[ொ]ܮ∆ (2 = ܮ∆ +  ,{ொ}ܮ∆
ɞɟ ∆ܮ{ொ} = ∑ ሺ௤ሻொ௤=ଵܮ∆ ; 

.вܮ∆ (3 ː.⁄[௤] > .ːܮ∆ в.⁄[௤] [௤]ܮ∆⇒ < Ͳ; ∆ܮв. ː.⁄[௤] .ːܮ∆> в.⁄[௤] ⇒ [௤]ܮ∆ > Ͳ. 

Ʉɨɦɩɟɧɫɚɰɿɣɧɢɣ ɛɚɥɚɧɫ є ɜɢɡɧɚɱɚɥɶɧɢɦ ɞɥɹ ɬɪɚɧɫɮɨɪɦɭɜɚɧɧɹ ɪɿɜɧɟɜɨʀ ɫɬɪɭɤɬɭɪɢ 
ɨɛ’єɤɬɚ ɡ ɞɨ-ɤɨɦɩɟɧɫɚɰɿɣɧɨʀ ɜ ɩɿɫɥɹ-ɤɨɦɩɟɧɫɚɰɿɣɧɭ, ɚ ɤɨɠɟɧ ɣɨɝɨ ɤɨɦɩɟɧɫɚɰɿɣɧɢɣ ɰɢɤɥ 
ɦɚє ɛɭɬɢ ɩɪɟɞɫɬɚɜɥɟɧɢɣ ɨɤɪɟɦɨɸ ɤɨɦɩɟɧɫɚɰɿɣɧɨɸ ɦɚɬɪɢɰɟɸ. Ⱦɥɹ ɰɶɨɝɨ ɜ ʀʀ ȱ-ɭ ɤɜɚɞɪɚɧɬɿ 
ɬɪɟɛɚ ɪɨɡɦɿɫɬɢɬɢ ɧɨɜɿ ɡɧɚɱɟɧɧɹ ݊௜௝ሺ௤ሻ ɱɢɫɟɥɶɧɨɫɬɿ ɦɿɠɪɿɜɧɟɜɢɯ ɩɟɪɟɫɭɜɚɧɶ, ɡɚɜɞɚɧɢɯ ɩɨ-
ɜɬɨɪɧɢɦ ɤɟɪɭɸɱɢɦ ɜɩɥɢɜɨɦ ɧɚ ɨɞɢɧɢɰɿ ɨɛ’єɤɬɚ. Ⱥɧɚɥɨɝɿɱɧɨ, ɱɟɪɟɡ ɧɨɜɨɫɬɜɨɪɟɧɿ ɜɢɯɿɞɧɿ 
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ɞɚɧɿ {݊௜௝{ொ}} ɿ {݊௜௝[௤]}, ɛɭɞɭɸɬɶɫɹ ɛɚɥɚɧɫɨɜɨ-ɪɨɡɪɚɯɭɧɤɨɜɿ ɦɚɬɪɢɰɿ, ɳɨ ɜɿɞɩɨɜɿɞɧɨ ɩɪɟɞɫɬɚ-
ɜɥɹɸɬɶ ɭɡɚɝɚɥɶɧɟɧɢɣ ɤɨɦɩɟɧɫɚɰɿɣɧɢɣ ɛɚɥɚɧɫ, ɫɤɥɚɞɟɧɢɣ ɡɚ Q ɤɨɦɩɟɧɫɚɰɿɣɧɢɯ ɰɢɤɥɿɜ, ɿ 
ɩɿɫɥɹ-ɤɨɦɩɟɧɫɚɰɿɣɧɢɣ ɛɚɥɚɧɫ, ɫɤɥɚɞɟɧɢɣ ɡɚ ɤɨɠɟɧ ɤɨɦɩɟɧɫɚɰɿɣɧɢɣ ɰɢɤɥ.   

ȼ ɨɫɧɨɜɭ ɤɿɥɶɤɿɫɧɨʀ ɨɰɿɧɤɢ ɟɮɟɤɬɢɜɧɨɫɬɿ ɩɪɨɰɟɞɭɪɢ ɤɨɦɩɟɧɫɭɜɚɧɧɹ ɜɬɪɚɬ (ɩɨɩɨɜ-
ɧɟɧɧɹ) ɨɛ’єɤɬɚ ɩɨɤɥɚɞɟɧɨ ɜɢɡɧɚɱɟɧɧɹ ɜ ɤɨɠɧɨɦɭ ɤɨɦɩɟɧɫɚɰɿɣɧɨɦɭ ɰɢɤɥɿ ɨɞɧɨɣɦɟɧɧɨɝɨ 
ɤɨɟɮɿɰɿєɧɬɚ ܭк.в.ː.[௤]

к.ː.в.[௤]ܭ) 
), ɹɤɢɣ ɨɰɿɧɸє ɩɨɜɧɨɬɭ ʀɯ ɤɨɦɩɟɧɫɭɜɚɧɧɹ. Ƀɨɝɨ ɦɨɠɧɚ ɜɢɡɧɚɱɢɬɢ 

ɹɤ ɱɚɫɬɤɭ ɜɿɞ ɞɿɥɟɧɧɹ ɜɟɥɢɱɢɧɢ ɤɨɦɩɟɧɫɨɜɚɧɨɝɨ ɫɚɥɶɞɨ ɧɟ ɨɱɿɤɭɜɚɧɨɝɨ ɩɟɪɟɫɭɜɚɧɧɹ ɨɞɢ-
ɧɢɰɶ ɨɛ’єɤɬɚ ɡɚ ɧɚɩɪɹɦɨɦ, ɪɟɝɪɟɫɢɜɧɨɝɨ (ɩɟɪɲɢɣ ɜɢɪɚɡ) ɿ ɪɟɝɪɟɫɢɜɧɨɝɨ (ɞɪɭɝɢɣ ɜɢɪɚɡ) 
ɜɿɞɩɨɜɿɞɧɨ, ɧɚ ɜɟɥɢɱɢɧɭ ɫɚɥɶɞɨ ɩɟɪɟɫɭɜɚɧɧɹ ɰɢɯ ɠɟ ɨɞɢɧɢɰɶ, ɨɛɱɢɫɥɟɧɨɝɨ ɧɚ ɩɨɱɚɬɨɤ 
ɤɨɦɩɟɧɫɭɜɚɧɧɹ: 

к.в.ː.[௤]ܭ                                                    = .в.ːܮ∆) − (в.ː.[௤]ܮ∆ :  в.ː.;        (9)ܮ∆

к.ː.в.[௤]ܭ                                                    = .ː.вܮ∆) − (ː.в.[௤]ܮ∆ :  ː.в..                         (10)ܮ∆

ȼɟɥɢɱɢɧɚ ɤɨɦɩɟɧɫɨɜɚɧɨɝɨ ɫɚɥɶɞɨ ɜ ɱɢɫɟɥɶɧɢɤɭ ɞɪɨɛɭ ɜɢɡɧɚɱɚєɬɶɫɹ ɹɤ ɪɿɡɧɢɰɹ ɞɨɤɨɦ-
ɩɟɧɫɚɰɿɣɧɨɝɨ ɬɚ ɩɿɫɥɹɤɨɦɩɟɧɫɚɰɿɣɧɨɝɨ ɫɚɥɶɞɨ.  

ɒɭɤɚɧɢɣ ɤɨɟɮɿɰɿєɧɬ – ɜɟɥɢɱɢɧɚ ɞɨɞɚɬɧɚ ɬɚ ɧɟ ɩɟɪɟɜɢɳɭє ɨɞɢɧɢɰɸ, ɹɤɳɨ ɤɨɦɩɟɧɫɭ-
ɜɚɧɧɹ ɦɚɥɨ ɦɿɫɰɟ. Ɂɚ ɩɨɜɧɨɝɨ (100-ɩɪɨɰɟɧɬɧɨɝɨ) ɤɨɦɩɟɧɫɭɜɚɧɧɹ ɤɨɟɮɿɰɿєɧɬ ɞɨɪɿɜɧɸє 
ɨɞɢɧɢɰɿ, ɬɨɦɭ ɳɨ ɩɿɫɥɹ-ɤɨɦɩɟɧɫɚɰɿɣɧɟ ɫɚɥɶɞɨ ɞɨɪɿɜɧɸє ɧɭɥɸ: ∆ܮв.ː.[௤] = Ͳ ɚɛɨ ∆ܮː.в.[௤] = 0. 

əɤɳɨ ɤɨɦɩɟɧɫɭɜɚɧɧɹ є ɱɚɫɬɤɨɜɢɦ, ɱɢɫɟɥɶɧɢɤ ɞɪɨɛɭ ɬɚ ɡɧɚɱɟɧɧɹ ɤɨɟɮɿɰɿєɧɬɚ є ɛɿɥɶɲɢɦ 
ɧɿɠ 0 ɿ ɦɟɧɲɢɦ ɧɿɠ 1.  

əɤɳɨ ɤɨɦɩɟɧɫɭɜɚɧɧɹ ɜɬɪɚɬ (ɩɨɩɨɜɧɟɧɧɹ) ɧɟ ɜɿɞɛɭɜɚєɬɶɫɹ, ɬɨɛɬɨ ∆ܮв.ː. ൒ .ː.вܮ∆)в.ː.[௤]ܮ∆ ൑∆ܮː.в.[௤]), ɬɨ ɜɿɞɩɨɜɿɞɧɿ ɤɨɟɮɿɰɿєɧɬɢ ɧɟ є ɞɨɞɚɬɧɢɦɢ. 

Ɇɨɠɧɚ ɡɚɩɪɨɩɨɧɭɜɚɬɢ ɳɟ ɨɞɢɧ ɩɨɤɚɡɧɢɤ ɟɮɟɤɬɢɜɧɨɫɬɿ ɩɪɨɰɟɞɭɪɢ ɤɨɦɩɟɧɫɭɜɚɧɧɹ 
ɜɬɪɚɬ ɚɛɨ ɩɨɩɨɜɧɟɧɧɹ ɨɛ’єɤɬɚ – ɡɚɝɚɥɶɧɢɣ ɤɨɟɮɿɰɿєɧɬ ɟɮɟɤɬɢɜɧɨɫɬɿ ɩɪɨɰɟɞɭɪɢ ɤɨɦɩɟɧ-
ɫɭɜɚɧɧɹ, ɹɤɢɣ ɨɰɿɧɸє ʀʀ ɪɟɡɭɥɶɬɚɬ ɡɚɝɚɥɨɦ ɿ ɜɨɞɧɨɱɚɫ ɜɢɡɧɚɱɚє ɮɚɤɬ ɩɟɪɟɬɜɨɪɟɧɧɹ ɡɚɝɚ-
ɥɶɧɨɝɨ ɫɚɥɶɞɨ ɨɛ’єɤɬɚ ɡ ɜɬɪɚɬ ɧɚ ɩɨɩɨɜɧɟɧɧɹ ɚɛɨ ɡɜɨɪɨɬɧɨ: 
ф.к.[௤]ˈܭ                                                     = ܮ∆) − :([௤]ܮ∆  (11)       .ܮ∆

ɐɟɣ ɤɨɟɮɿɰɿєɧɬ ɬɚɤɨɠ є ɞɨɞɚɬɧɢɦ, ɚɥɟ ɦɨɠɟ ɛɭɬɢ ɹɤ ɦɟɧɲɟ, ɬɚɤ ɿ ɛɿɥɶɲɟ ɨɞɢɧɢɰɿ. 
əɤɳɨ ɧɟɪɿɜɧɨɜɟɥɢɤɿ ɞɨ- ɬɚ ɩɿɫɥɹ-ɤɨɦɩɟɧɫɚɰɿɣɧɟ ɫɚɥɶɞɨ ɨɛ’єɤɬɚ ɦɚɸɬɶ ɨɞɧɚɤɨɜɭ ɩɪɢɪɨɞɭ, 
ɨɛɢɞɜɿ ɜɟɥɢɱɢɧɢ ɤɜɚɥɿɮɿɤɭɸɬɶɫɹ ɹɤ ɜɬɪɚɬɢ ɚɛɨ ɩɨɩɨɜɧɟɧɧɹ, ɤɨɟɮɿɰɿєɧɬ є ɦɟɧɲɢɦ ɧɿɠ 1, 
ɚ ɹɤɳɨ ɞɨ-ɤɨɦɩɟɧɫɚɰɿɣɧɟ ɫɚɥɶɞɨ, ɜɢɡɧɚɱɟɧɟ ɹɤ ɜɬɪɚɬɢ (ɩɨɩɨɜɧɟɧɧɹ), ɬɪɚɧɫɮɨɪɦɭєɬɶɫɹ ɜ 
ɩɿɫɥɹ-ɤɨɦɩɟɧɫɚɰɿɣɧɟ ɫɚɥɶɞɨ, ɳɨ ɹɜɥɹє ɫɨɛɨɸ ɩɨɩɨɜɧɟɧɧɹ (ɜɬɪɚɬɢ), ɤɨɟɮɿɰɿєɧɬ є ɛɿɥɶɲɢɦ 
ɧɿɠ 1. ɐɟɣ ɤɨɟɮɿɰɿєɧɬ ɞɨɪɿɜɧɸɜɚɬɢɦɟ ɨɞɢɧɢɰɿ, ɹɤɳɨ ɚɛɫɨɥɸɬɧɿ ɡɧɚɱɟɧɧɹ ɩɿɫɥɹ-ɤɨɦɩɟɧ-
ɫɚɰɿɣɧɨɝɨ ɫɚɥɶɞɨ ɩɟɪɟɫɭɜɚɧɶ ɡɚ ɧɚɩɪɹɦɨɦ, ɪɟɝɪɟɫɢɜɧɨɝɨ (∆ܮв.ː.[௤]) ɬɚ ɩɪɨɝɪɟɫɢɜɧɨɝɨ (∆ܮː.в.[௤]), 
ɫɬɚɸɬɶ ɨɞɧɚɤɨɜɢɦɢ ɣ ɬɨɞɿ ɡɚɝɚɥɶɧɟ ɩɿɫɥɹ-ɤɨɦɩɟɧɫɚɰɿɣɧɟ ɫɚɥɶɞɨ ɨɛ’єɤɬɚ (∆ܮ[௤]) ɞɨɪɿɜɧɸє 
ɧɭɥɸ. əɤɳɨ ɤɨɦɩɟɧɫɭɜɚɧɧɹ ɜɬɪɚɬ (ɩɨɩɨɜɧɟɧɧɹ) ɧɟ ɜɿɞɛɭɜɚєɬɶɫɹ, ɬɨɛɬɨ ∆ܮ ൒ ܮ∆) [௤]ܮ∆ ൑∆ܮ[௤]), ɬɨ ɰɟɣ ɤɨɟɮɿɰɿєɧɬ ɧɟ є ɞɨɞɚɬɧɢɦɢ. 

ȼɿɞɩɨɜɿɞɧɨ ɞɨ ɡɚɩɪɨɩɨɧɨɜɚɧɨʀ ɫɯɟɦɢ ɤɨɦɩɟɧɫɭɜɚɧɧɹ ɪɟɡɭɥɶɬɚɬɨɦ ɩɪɨɰɟɞɭɪɢ ɦɨɠɭɬɶ 
ɛɭɬɢ ɱɚɫɬɤɨɜɨ ɚɛɨ ɩɨɜɧɿɫɬɸ ɤɨɦɩɟɧɫɨɜɚɧɿ ɜɬɪɚɬɢ (ɩɨɩɨɜɧɟɧɧɹ) ɨɛ’єɤɬɚ. Ɍɨɛɬɨ ɰɟɣ ɪɟɡɭɥɶ-
ɬɚɬ ɡ ɩɨɝɥɹɞɭ ɧɚ ɣɨɝɨ ɨɱɿɤɭɜɚɧɧɹ є ɣɦɨɜɿɪɧɿɫɧɢɦ ɿ ɞɥɹ ɝɚɪɚɧɬɨɜɚɧɨɝɨ (100 %-ɝɨ) ɩɨɜɧɨɝɨ 
ɤɨɦɩɟɧɫɭɜɚɧɧɹ ɜɬɪɚɬ ɚɛɨ ɩɨɩɨɜɧɟɧɧɹ ɨɛ’єɤɬɚ, ɫɜɿɞɱɟɧɧɹɦ ɱɨɝɨ є ɜɢɤɨɧɚɧɧɹ ɪɿɜɧɨɫɬɿ (7) 
ɚɛɨ (8), ɩɪɨɩɨɧɭєɬɶɫɹ ɿɧɲɚ ɫɯɟɦɚ. Ⱦɚɦɨ ʀɣ ɨɞɧɨɣɦɟɧɧɭ ɧɚɡɜɭ «ɫɯɟɦɚ ɩɨɜɧɨɝɨ ɤɨɦɩɟɧɫɭ-
ɜɚɧɧɹ ɜɬɪɚɬ (ɩɨɩɨɜɧɟɧɧɹ) ɨɛ’єɤɬɚ». ȼɨɧɚ ɩɟɪɟɞɛɚɱɚє ɜɢɤɨɧɚɧɧɹ ɬɚɤɢɯ ɞɿɣ: ɨɞɢɧɢɰɿ ɨɛ’єɤɬɚ, 
ɹɤɿ, ɛɭɞɭɱɢ ɩɿɞɞɚɧɢɦɢ ɤɨɦɩɟɧɫɚɰɿɣɧɨɦɭ ɜɩɥɢɜɭ ɜ ɬɨɦɭ ɱɢ ɿɧɲɨɦɭ ɤɨɦɩɟɧɫɚɰɿɣɧɨɦɭ ɰɢɤɥɿ, 
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ɧɟ ɡɚɡɧɚɥɢ ɧɟ ɨɱɿɤɭɜɚɧɟ ɪɟɝɪɟɫɢɜɧɟ (ɩɪɨɝɪɟɫɢɜɧɟ) ɩɟɪɟɫɭɜɚɧɧɹ, ɨɞɧɚɤ ɨɩɢɧɢɥɢɫɹ ɧɚ ɪɿɜɧɿ, 
ɳɨ є ɧɢɠɱɢɦ (ɜɢɳɢɦ) ɭ ɩɨɪɿɜɧɹɧɧɿ ɡ ʀɯ ɞɨ-ɤɨɦɩɟɧɫɚɰɿɣɧɢɦ ɪɿɜɧɟɦ ɭ ɫɬɚɧɿ ɨɛ’єɤɬɚ «ɞɨ», 
ɦɚɸɬɶ ɩɿɞɞɚɜɚɬɢɫɹ ɤɨɦɩɟɧɫɚɰɿɣɧɨɦɭ ɜɩɥɢɜɭ ɞɨ ɬɢɯ ɩɿɪ, ɩɨɤɢ ɧɟ ɨɩɢɧɹɬɶɫɹ ɧɚ ɪɿɜɧɿ, ɹɤɢɣ є 
ɧɟ ɧɢɠɱɟ (ɧɟ ɜɢɳɟ), ɧɿɠ ɰɟɣ ʀɯ ɞɨɤɨɦɩɟɧɫɚɰɿɣɧɢɣ ɪɿɜɟɧɶ. 

ɇɟɡɚɥɟɠɧɨ ɜɿɞ ɬɨɝɨ, ɹɤɭ ɫɯɟɦɭ ɚɛɨ ɤɨɦɛɿɧɚɰɿɸ ɫɯɟɦ ɡɚɫɬɨɫɨɜɭɜɚɬɢ ɞɥɹ ɤɨɦɩɟɧɫɭɜɚɧɧɹ 
ɜɬɪɚɬ (ɩɨɩɨɜɧɟɧɧɹ) ɨɛ’єɤɬɚ, ɜɫɬɚɧɨɜɢɬɢ ɡɚɡɞɚɥɟɝɿɞɶ ɤɿɥɶɤɿɫɬɶ ɤɨɦɩɟɧɫɚɰɿɣɧɢɯ ɰɢɤɥɿɜ (Q) 

ɧɟ ɭɹɜɥɹєɬɶɫɹ ɦɨɠɥɢɜɢɦ, ɛɨ ɜɨɧɚ ɡɚɥɟɠɢɬɶ ɧɚɫɚɦɩɟɪɟɞ ɜɿɞ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɤɟɪɭɸɱɨɝɨ 
ɜɩɥɢɜɭ ɧɚ ɨɛ’єɤɬ ɿ ɜɿɞ ɫɩɪɢɣɧɹɬɥɢɜɨɫɬɿ ɨɞɢɧɢɰɶ ɨɫɬɚɧɧɶɨɝɨ ɞɨ ɰɶɨɝɨ ɜɩɥɢɜɭ. Ⱥɥɟ, ɛɟɡɭɦɨ-
ɜɧɨ, ɤɿɥɶɤɿɫɬɶ ɰɢɤɥɿɜ ɨɛɦɟɠɟɧɚ ɭɦɨɜɚɦɢ ɩɪɨɜɟɞɟɧɧɹ ɩɪɨɰɟɞɭɪɢ ɤɨɦɩɟɧɫɭɜɚɧɧɹ. 

ȼɢɫɧɨɜɤɢ ɜɿɞɩɨɜɿɞɧɨ ɞɨ ɫɬɚɬɬɿ. ɉɪɨɰɟɞɭɪɚ ɤɨɦɩɟɧɫɭɜɚɧɧɹ ɣ ɨɰɿɧɤɚ ɣɨɝɨ ɟɮɟɤɬɢɜ-
ɧɨɫɬɿ – ɰɟ ɥɨɝɿɱɧɢɣ ɪɟɡɭɥɶɬɚɬ ɪɨɡɜɢɬɤɭ ɦɟɬɨɞɢɤɢ ɦɿɠɪɿɜɧɟɜɨɝɨ ɛɚɥɚɧɫɭ ɜ ɧɚɩɪɹɦɤɭ ʀʀ 
ɩɪɚɤɬɢɱɧɨɝɨ ɡɚɫɬɨɫɭɜɚɧɧɹ. ȼ ɿɧɮɨɪɦɚɰɿɣɧɢɯ ɫɢɫɬɟɦɚɯ – ɰɟ ɩɿɞɜɢɳɟɧɧɹ ɟɮɟɤɬɢɜɧɨɫɬɿ ɨɪ-
ɝɚɧɿɡɚɰɿʀ ɩɪɨɰɟɫɿɜ ɡ ɞɚɧɢɦɢ ɳɨɞɨ ɭɩɪɚɜɥɿɧɧɹ ʀɯ ɩɪɨɞɭɤɬɢɜɧɿɫɬɸ, ɲɜɢɞɤɨɞɿєɸ, ɟɧɟɪɝɨɦɿ-
ɫɬɤɿɫɬɸ ɜ ɡɚɞɚɱɚɯ ɡɛɟɪɿɝɚɧɧɹ, ɨɛɪɨɛɤɢ ɬɚ ɩɟɪɟɞɚɱɿ ɿɧɮɨɪɦɚɰɿʀ. Ɂɚɩɪɨɩɨɧɨɜɚɧɚ ɩɪɨɰɟɞɭɪɚ 
ɧɟ ɜɪɚɯɨɜɭє ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɟɪɭɸɱɨɝɨ ɜɩɥɢɜɭ, ɚ ɬɨɦɭ ɨɞɢɧ ɿ ɬɨɣ ɠɟ ɫɚɦɢɣ ɪɟɡɭɥɶɬɚɬ 

ɦɨɠɟ ɛɭɬɢ ɨɬɪɢɦɚɧɢɣ ɡɚ ɪɿɡɧɭ ɤɿɥɶɤɿɫɬɶ ɤɨɦɩɟɧɫɚɰɿɣɧɢɯ ɰɢɤɥɿɜ, ɚ ʀʀ ɡɪɨɫɬɚɧɧɹ ɩɪɢɡɜɨ-
ɞɢɬɶ ɞɨ ɡɛɿɥɶɲɟɧɧɹ ɪɟɫɭɪɫɧɢɯ ɜɢɬɪɚɬ. Ɍɨɦɭ ɩɟɪɫɩɟɤɬɢɜɧɨɸ є ɨɩɬɢɦɿɡɚɰɿɹ ɩɪɨɰɟɞɭɪɢ 
ɤɨɦɩɟɧɫɭɜɚɧɧɹ ɱɟɪɟɡ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɟɪɭɸɱɨɝɨ ɜɩɥɢɜɭ. 
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Alexander Dubiagin, Volodymyr Gurɭɟv, Irina Firsova  

COMPENSATION OF THE CONSEQUENCES OF INTER-LEVEL SUBSTITUTION: 
PROCEDURE, EFFICIENCY 

Urgency of the research. The consequences of the control action on the object, the change in the structure of which is 
represented by the inter-level balance model, can be formulated in the form of object losses (replenishment) on the attribute 

measured in its units in the ratio scale. Therefore, the task of creating a procedure for regulating losses (replenishment) of an 

object is urgent. 

Target setting. Existing evaluation methods do not take into account the factor of movement of object units from one level 
of the characteristic to another, which made the structural analysis of the results of the impact incomplete. 

Actual scientific researches and issues analysis. The theoretical basis of the compensation procedure, which is consid-

ered for the first time, is the notion of "inter-level substitution", a model and a system of inter-level balance indicators. 

Uninvestigated parts of general matters defining. Model and system of indices of the inter-level compensation balance. 
The research objective. Determine the prerequisites for applying and the criteria for the effectiveness of the procedure, 

select a scheme and create an appropriate compensation mechanism, formulate rules for compiling a compensation balance 

and indicators of compensation effectiveness. 
The statement of basic materials. Repeatedly changing the level structure of the object, you can adjust its loss (replen-

ishment): completely get rid of, soften or strengthen. The consequences of the impact are characterized by the absolute balance 

of the object’s units inter-level movement. Adjust the amount of the balance is offered by reducing the component, due to the 

not expected movement of the object’s units, that is, by increasing or decreasing the proportion of losses or replenishment in 
their amount. The procedure for compensation of the object losses (replenishment) is accompanied by the compilation of a 

compensation balance in aggregate form. 

Conclusions. The procedure does not take into account the characteristics of the impact, therefore the same result can be 

obtained for a different number of compensation cycles. Its growth is associated with an increase in resource costs. Therefore, 
it is promising to optimize the procedure through the characteristics of the impact. 

Keywords: control action; coefficient of efficiency; compensation balance; inter-level substitution; structured object. 
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