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Ɋɨɡɪɨɛɥɟɧɨ� ɟɤɨɧɨɦɿɤɨ�ɦɚɬɟɦɚɬɢɱɧɭ� ɦɨɞɟɥɶ, ɹɤɚ� ɨɩɢɫɭɽ� ɝɨɫɩɨɞɚɪɫɶɤɭ� ɞɿɹɥɶɧɿɫɬɶ� ɜɥɚɫɧɢɤɿɜ� ɡɟɦɟɥɶ 

ɫɿɥɶɫɶɤɨɝɨɫɩɨɞɚɪɫɶɤɨɝɨ� ɩɪɢɡɧɚɱɟɧɧɹ, ɡ� ɭɪɚɯɭɜɚɧɧɹɦ� ɨɫɧɨɜɧɢɯ� ɤɚɬɟɝɨɪɿɣ� ɩɨɞɚɬɤɿɜ. Ⱥɩɪɨɛɚɰɿɹ� ɦɨɞɟɥɿ� ɧɚ 
ɟɤɫɩɟɪɬɧɢɯ�ɞɚɧɢɯ�ɞɨɡɜɨɥɢɥɚ�ɨɬɪɢɦɚɬɢ�ɪɹɞ�ɜɚɠɥɢɜɢɯ�ɤɨɧɰɟɩɬɭɚɥɶɧɢɯ�ɜɢɫɧɨɜɤɿɜ. 

Ʉɥɸɱɨɜɿ�ɫɥɨɜɚ: ɦɨɞɟɥɶ, ɪɢɧɨɤ�ɡɟɦɥɿ�ɫɿɥɶɫɶɤɨɝɨɫɩɨɞɚɪɫɶɤɨɝɨ�ɩɪɢɡɧɚɱɟɧɧɹ, ɩɨɞɚɬɤɢ, ɨɪɟɧɞɚ, ɡɚɨɳɚɞɠɟɧɧɹ. 
 

ɉɨɫɬɚɧɨɜɤɚ� ɩɪɨɛɥɟɦɢ. Ɂ� ɩɟɪɟɯɨɞɨɦ� ɞɨ 
ɪɢɧɤɨɜɢɯ� ɜɿɞɧɨɫɢɧ, ɡɨɤɪɟɦɚ� ɿ� ɧɚ� ɪɢɧɤɭ� ɡɟɦɥɿ, 
ɮɨɪɦɭɜɚɧɧɹ�ɬɭɬ�ɤɥɚɫɭ�ɜɥɚɫɧɢɤɿɜ�ɿ�ɜɞɨɫɤɨɧɚɥɟɧɧɹ 
ɫɢɫɬɟɦɢ� ɨɩɨɞɚɬɤɭɜɚɧɧɹ� ɜɢɧɢɤɚɽ� ɧɟɨɛɯɿɞɧɿɫɬɶ� ɜ 
ɪɨɡɪɨɛɰɿ� ɧɨɜɢɯ� ɦɟɬɨɞɢɤ� ɨɰɿɧɸɜɚɧɧɹ� ɜɚɪɬɨɫɬɿ 
ɡɟɦɟɥɶɧɢɯ� ɞɿɥɹɧɨɤ, ɹɤɿ� ɛɢ� ɜɪɚɯɨɜɭɜɚɥɢ� ɿɫɧɭɸɱɿ 
ɪɢɧɤɨɜɿ� ɬɟɧɞɟɧɰɿʀ. Ⱦɥɹ� ɰɶɨɝɨ� ɧɟɨɛɯɿɞɧɨ 
ɚɞɚɩɬɭɜɚɬɢ� ɜɠɟ� ɿɫɧɭɸɱɿ� ɦɨɞɟɥɿ� ɚɛɨ� ɪɨɡɪɨɛɢɬɢ 
ɧɨɜɿ, ɹɤɿ�ɛɭɞɭɬɶ�ɛɚɡɭɜɚɬɢɫɹ�ɧɚ�ɪɟɚɥɶɧɿɣ�ɪɢɧɤɨɜɿɣ 
ɿɧɮɨɪɦɚɰɿʀ, ɬɨɛɬɨ� ɩɨɬɪɿɛɧɟ� ɧɚɥɚɝɨɞɠɟɧɧɹ 
ɦɨɧɿɬɨɪɢɧɝɭ�ɞɚɧɨɝɨ�ɪɢɧɤɭ [1]. 

Ɇɨɞɟɥɸɜɚɧɧɹ� ɪɢɧɤɭ� ɡɟɦɥɿ, ɡɨɤɪɟɦɚ� ɪɢɧɤɭ 
ɡɟɦɥɿ� ɫɿɥɶɫɶɤɨɝɨɫɩɨɞɚɪɫɶɤɨɝɨ� ɩɪɢɡɧɚɱɟɧɧɹ, 
ɧɟɨɛɯɿɞɧɟ� ɞɥɹ� ɛɚɝɚɬɶɨɯ� ɫɭɛ¶ɽɤɬɿɜ� ɪɢɧɤɭ. Ɍɚɤ, 
ɨɰɿɧɸɜɚɧɧɹ� ɡɟɦɥɿ� ɡɚ� ʀʀ� ɪɢɧɤɨɜɨɸ� ɜɚɪɬɿɫɬɸ 
ɧɟɨɛɯɿɞɧɟ� ɞɥɹ� ɫɬɜɨɪɟɧɧɹ� ɛɚɡɢ� ɨɩɨɞɚɬɤɭɜɚɧɧɹ� ɬɚ 
ɣɨɝɨ� ɪɟɚɥɿɡɚɰɿʀ, ɳɨ� ɦɨɠɟ� ɡɧɚɱɧɨ� ɩɿɞɜɢɳɢɬɢ 
ɧɚɞɯɨɞɠɟɧɧɹ� ɞɨ� ɛɸɞɠɟɬɭ. Ɍɚɤɨɠ� ɟɮɟɤɬɢɜɧɿ 
ɦɟɬɨɞɢɤɢ� ɨɰɿɧɸɜɚɧɧɹ� ɜɚɪɬɨɫɬɿ� ɡɟɦɟɥɶ 
ɫɿɥɶɫɶɤɨɝɨɫɩɨɞɚɪɫɶɤɨɝɨ� ɩɪɢɡɧɚɱɟɧɧɹ� ɽ� ɨɞɧɿɽɸ� ɡ 
ɨɫɧɨɜɧɢɯ�ɭɦɨɜ�ɫɬɜɨɪɟɧɧɹ�ɩɪɨɡɨɪɨɝɨ�ɪɢɧɤɭ�ɡɟɦɥɿ 
ɡ� ɪɨɡɜɢɧɟɧɨɸ� ɪɢɧɤɨɜɨɸ� ɿɧɮɪɚɫɬɪɭɤɬɭɪɨɸ, ɳɨ 
ɞɨɡɜɨɥɢɬɶ� ɞɟɪɠɚɜɿ� ɡɞɿɣɫɧɸɜɚɬɢ� ɤɨɧɬɪɨɥɶ� ɡɚ 
ɭɝɨɞɚɦɢ� ɤɭɩɿɜɥɿ�ɩɪɨɞɚɠɭ� ɡɟɦɥɿ� ɡɚ� ɪɟɚɥɶɧɢɦɢ, ɚ 
ɧɟ�ɮɿɤɬɢɜɧɢɦɢ�ɰɿɧɚɦɢ.  

Ⱥɧɚɥɿɡ� ɨɫɬɚɧɧɿɯ� ɞɨɫɥɿɞɠɟɧɶ� ɿ� ɩɭɛɥɿɤɚɰɿɣ. 
Ɍɟɨɪɟɬɢɱɧɿ� ɚɫɩɟɤɬɢ� ɮɨɪɦɭɜɚɧɧɹ� ɪɢɧɤɭ� ɡɟɦɥɿ 
ɫɿɥɶɫɶɤɨɝɨɫɩɨɞɚɪɫɶɤɨɝɨ� ɩɪɢɡɧɚɱɟɧɧɹ� ɬɚ 
ɪɟɮɨɪɦɭɜɚɧɧɹ� ɿɫɧɭɸɱɢɯ� ɚɝɪɚɪɧɢɯ� ɜɿɞɧɨɫɢɧ 
ɞɨɫɥɿɞɠɭɜɚɥɢɫɹ� ɬɚɤɢɦɢ� ɭɤɪɚʀɧɫɶɤɢɦɢ� ɭɱɟɧɢɦɢ, 
ɹɤ�Ɇ. Ⱦɟɦ¶ɹɧɟɧɤɨ, Ʌ. ɇɨɜɚɤɨɜɫɶɤɢɣ, Ɇ. Ɏɟɞɨɪɨɜ, 
ȼ. Ɇɟɫɟɥɶ�ȼɟɫɟɥɹɤ, Ⱥ. Ɍɢɯɨɧɨɜ. ɋɬɨɫɨɜɧɨ�ɩɢɬɚɧɶ 
ɭɞɨɫɤɨɧɚɥɟɧɧɹ ɬɚ� ɪɨɡɜɢɬɤɭ ɪɢɧɤɭ 
ɫɿɥɶɫɶɤɨɝɨɫɩɨɞɚɪɫɶɤɢɯ�ɡɟɦɟɥɶ�ɜɚɪɬɨ�ɜɢɨɤɪɟɦɢɬɢ 
ɩɪɚɰɿ� ɬɚɤɢɯ� ɭɱɟɧɢɯ, ɹɤ� Ⱦ. Ⱦɨɛɪɹɤ, Ɇ. Ɇɚɥɿɤ, 
ɋ. ɋɦɨɥɟɧɫɶɤɚ, Ɇ. Ʉɚɥɿɧɱɢɤ. 

Ɉɩɨɞɚɬɤɭɜɚɧɧɹ� ɡɟɦɥɿ� ɜ� ɫɢɫɬɟɦɿ� ɚɝɪɚɪɧɨɝɨ 
ɫɟɤɬɨɪɚ�ɟɤɨɧɨɦɿɤɢ�ɡɧɚɣɲɥɨ�ɫɜɨɽ�ɜɿɞɨɛɪɚɠɟɧɧɹ�ɭ 
ɩɪɚɰɹɯ�Ɇ. Ⱦɟɦ¶ɹɧɟɧɤɚ [2], ɨɫɧɨɜɧɚ�ɡɚɫɥɭɝɚ�ɹɤɨɝɨ 
ɩɨɥɹɝɚɽ� ɜ� ɭɞɨɫɤɨɧɚɥɟɧɧɿ� ɦɟɯɚɧɿɡɦɭ 
ɨɩɨɞɚɬɤɭɜɚɧɧɹ� ɡɟɦɥɿ� ɲɥɹɯɨɦ� ɡɚɩɪɨɜɚɞɠɟɧɧɹ 
ɮɿɤɫɨɜɚɧɨɝɨ� ɫɿɥɶɫɶɤɨɝɨɫɩɨɞɚɪɫɶɤɨɝɨ� ɩɨɞɚɬɤɭ. 
ɐɟɣ� ɠɟ� ɧɚɩɪɹɦɨɤ� ɞɨɫɥɿɞɠɟɧɶ� ɩɪɨɞɨɜɠɟɧɨ� ɜ 
ɩɪɚɰɹɯ�ȼ. ɋɢɧɱɚɤɚ [3], ȯ. Ɉɩɪɿ [4], ɋ. ɘɲɤɚ [5] 
ɬɚ�ɿɧ.  

ȼɢɞɿɥɟɧɧɹ� ɧɟ� ɜɢɪɿɲɟɧɢɯ� ɪɚɧɿɲɟ� ɱɚɫɬɢɧ 
ɡɚɝɚɥɶɧɨʀ� ɩɪɨɛɥɟɦɢ.� ɉɪɨɬɟ� ɜ� ɞɚɧɢɯ 
ɞɨɫɥɿɞɠɟɧɧɹɯ� ɧɟɦɚɽ� ɤɨɦɩɥɟɤɫɧɨɝɨ� ɞɨɫɥɿɞɠɟɧɧɹ 
ɜɩɥɢɜɭ� ɫɬɚɜɨɤ� ɨɩɨɞɚɬɤɭɜɚɧɧɹ� ɧɚ� ɪɢɧɨɤ� ɡɟɦɥɿ 
ɫɿɥɶɫɶɤɨɝɨɫɩɨɞɚɪɫɶɤɨɝɨ� ɩɪɢɡɧɚɱɟɧɧɹ� ɬɚ� ɧɚ 

ɟɤɨɧɨɦɿɤɭ� ɜ� ɰɿɥɨɦɭ, ɡɨɤɪɟɦɚ, ɧɚ� ɩɪɨɰɟɫ 
ɧɚɩɨɜɧɟɧɧɹ�ɛɸɞɠɟɬɭ. 

Ɏɨɪɦɭɥɸɜɚɧɧɹ�ɰɿɥɟɣ�ɫɬɚɬɬɿ. Ɇɟɬɨɸ�ɞɚɧɨɝɨ 
ɞɨɫɥɿɞɠɟɧɧɹ� ɽ� ɜɢɜɱɟɧɧɹ� ɜɩɥɢɜɭ� ɨɫɧɨɜɧɢɯ 
ɤɚɬɟɝɨɪɿɣ� ɩɨɞɚɬɤɿɜ� ɧɚ� ɮɭɧɤɰɿɨɧɭɜɚɧɧɹ� ɪɢɧɤɭ 
ɡɟɦɥɿ� ɫɿɥɶɫɶɤɨɝɨɫɩɨɞɚɪɫɶɤɨɝɨ� ɩɪɢɡɧɚɱɟɧɧɹ� ɩɿɫɥɹ 
ɦɨɠɥɢɜɨɝɨ� ɞɨɡɜɨɥɭ� ɩɪɨɞɚɜɚɬɢ� ɡɟɦɥɸ 
ɫɿɥɶɫɶɤɨɝɨɫɩɨɞɚɪɫɶɤɨɝɨ� ɩɪɢɡɧɚɱɟɧɧɹ� ɬɚ� ɧɚ 
ɟɤɨɧɨɦɿɤɭ� ɜ� ɰɿɥɨɦɭ. Ⱦɥɹ� ɞɨɫɹɝɧɟɧɧɹ� ɜɤɚɡɚɧɨʀ 
ɦɟɬɢ� ɧɟɨɛɯɿɞɧɨ: ɡɿɛɪɚɬɢ� ɬɚ� ɩɪɨɚɧɚɥɿɡɭɜɚɬɢ 
ɞɨɫɬɭɩɧɭ� ɫɬɚɬɢɫɬɢɱɧɭ� ɿɧɮɨɪɦɚɰɿɸ; ɪɨɡɪɨɛɢɬɢ 
ɞɢɧɚɦɿɱɧɭ� ɦɨɞɟɥɶ� ɪɢɧɤɭ� ɡɟɦɥɿ 
ɫɿɥɶɫɶɤɨɝɨɫɩɨɞɚɪɫɶɤɨɝɨ� ɩɪɢɡɧɚɱɟɧɧɹ ɡ 
ɭɪɚɯɭɜɚɧɧɹɦ� ɨɫɧɨɜɧɢɯ� ɤɚɬɟɝɨɪɿɣ� ɜɥɚɫɧɢɤɿɜ 
ɡɟɦɟɥɶ� ɫɿɥɶɫɶɤɨɝɨɫɩɨɞɚɪɫɶɤɨɝɨ� ɩɪɢɡɧɚɱɟɧɧɹ, 
ɜɪɚɯɭɜɚɜɲɢ� ɜ� ɧɿɣ� ɜɩɥɢɜ� ɩɨɞɚɬɤɿɜ� ɧɚ� ɞɢɧɚɦɿɤɭ 
ɞɨɫɥɿɞɠɭɜɚɧɢɯ ɟɤɨɧɨɦɿɱɧɢɯ� ɩɨɤɚɡɧɢɤɿɜ; 
ɩɪɨɜɟɫɬɢ�ɿɦɿɬɚɰɿɣɧɿ�ɟɤɫɩɟɪɢɦɟɧɬɢ�ɡ�ɩɨɛɭɞɨɜɚɧɨɸ 
ɦɨɞɟɥɥɸ. 

ȼɢɤɥɚɞɟɧɧɹ� ɨɫɧɨɜɧɨɝɨ� ɦɚɬɟɪɿɚɥɭ.� ɉɟɪɟɯɿɞ 
ɞɨ� ɪɢɧɤɨɜɢɯ� ɜɿɞɧɨɫɢɧ� ɫɩɪɢɱɢɧɹɽ� ɩɨɹɜɭ� ɤɥɚɫɭ 
ɜɥɚɫɧɢɤɿɜ, ɡɨɤɪɟɦɚ� ɜɥɚɫɧɢɤɿɜ� ɡɟɦɟɥɶ 
ɫɿɥɶɫɶɤɨɝɨɫɩɨɞɚɪɫɶɤɨɝɨ� ɩɪɢɡɧɚɱɟɧɧɹ, ɡɭɦɨɜɥɸɽ 
ɧɟɨɛɯɿɞɧɿɫɬɶ� ɜɞɨɫɤɨɧɚɥɟɧɧɹ� ɫɢɫɬɟɦɢ 
ɨɩɨɞɚɬɤɭɜɚɧɧɹ. Ɍɨɦɭ� ɡ¶ɹɜɥɹɽɬɶɫɹ� ɧɟɨɛɯɿɞɧɿɫɬɶ� ɭ 
ɪɨɡɪɨɛɰɿ� ɧɨɜɢɯ� ɿ� ɜɞɨɫɤɨɧɚɥɟɧɧɿ� ɜɠɟ� ɿɫɧɭɸɱɢɯ 
ɦɟɬɨɞɢɤ�ɨɰɿɧɸɜɚɧɧɹ�ɜɚɪɬɨɫɬɿ�ɡɟɦɟɥɶɧɢɯ�ɞɿɥɹɧɨɤ, 
ɪɟɡɭɥɶɬɚɬɿɜ� ɝɨɫɩɨɞɚɪɫɶɤɨʀ� ɞɿɹɥɶɧɨɫɬɿ� ɨɫɧɨɜɧɢɯ 
ɫɭɛ¶ɽɤɬɿɜ� ɟɤɨɧɨɦɿɤɢ, ɡɨɤɪɟɦɚ� ɪɢɧɤɭ� ɡɟɦɥɿ 
ɫɿɥɶɫɶɤɨɝɨɫɩɨɞɚɪɫɶɤɨɝɨ� ɩɪɢɡɧɚɱɟɧɧɹ� ɬɨɳɨ, 
ɨɫɤɿɥɶɤɢ� ɿɫɧɭɸɱɿ� ɦɟɬɨɞɢɤɢ� ɪɨɡɪɚɯɨɜɚɧɿ� ɧɚ� ɜɠɟ 
ɿɫɧɭɸɱɢɣ� ɪɢɧɨɤ� ɡɟɦɥɿ, ɡ� ɜɟɥɢɤɢɦ� ɨɛɫɹɝɨɦ 
ɫɬɚɬɢɫɬɢɱɧɨʀ� ɿɧɮɨɪɦɚɰɿʀ� ɬɚ� ɧɚɥɚɝɨɞɠɟɧɨɸ 
ɫɢɫɬɟɦɨɸ� ɦɨɧɿɬɨɪɢɧɝɭ� ɞɚɧɨɝɨ� ɪɢɧɤɭ [53, 115, 
147]. Ɉɞɧɢɦ�ɿɡ�ɦɨɠɥɢɜɢɯ�ɩɿɞɯɨɞɿɜ�ɞɨ�ɜɢɪɨɛɥɟɧɧɹ 
ɝɪɚɦɨɬɧɨʀ� ɦɟɬɨɞɨɥɨɝɿʀ� ɨɩɢɫɭ� ɬɚ� ɩɪɨɝɧɨɡɭɜɚɧɧɹ 
ɪɨɡɜɢɬɤɭ� ɪɢɧɤɭ� ɡɟɦɥɿ� ɫɿɥɶɫɶɤɨɝɨɫɩɨɞɚɪɫɶɤɨɝɨ 
ɩɪɢɡɧɚɱɟɧɧɹ� ɽ� ɩɨɛɭɞɨɜɚ� ɞɢɧɚɦɿɱɧɨʀ� ɦɨɞɟɥɿ 
ɬɚɤɨɝɨ�ɪɢɧɤɭ. 

Ȼɭɞɶ�ɹɤɟ� ɹɜɢɳɟ� ɱɢ� ɩɪɨɰɟɫ� ɧɚɣɞɨɰɿɥɶɧɿɲɟ 
ɞɨɫɥɿɞɠɭɜɚɬɢ� ɭ� ɜɡɚɽɦɨɡɜ¶ɹɡɤɭ� ɿɡ� ɮɚɤɬɨɪɚɦɢ, ɳɨ 
ɡɞɿɣɫɧɸɸɬɶ� ɩɪɹɦɢɣ� ɱɢ� ɨɩɨɫɟɪɟɞɤɨɜɚɧɢɣ� ɜɩɥɢɜ 
ɧɚ�ɧɶɨɝɨ. ɍ�ɞɚɧɨɦɭ�ɤɨɧɬɟɤɫɬɿ�ɬɚɤɢɦɢ�ɮɚɤɬɨɪɚɦɢ 
ɽ�ɥɸɞɢ�ɬɚ�ɫɭɫɩɿɥɶɫɬɜɨ�ɭ�ɰɿɥɨɦɭ. 

Ⱦɟɬɚɥɿɡɭɽɦɨ� ɬɿ� ɤɚɬɟɝɨɪɿʀ� ɨɫɿɛ, ɳɨ� ɜɨɥɨɞɿɸɬɶ 
ɡɟɦɥɟɸ� ɫɿɥɶɫɶɤɨɝɨɫɩɨɞɚɪɫɶɤɨɝɨ� ɩɪɢɡɧɚɱɟɧɧɹ 
�ɁɋȽɉ): ɫɟɥɹɧɢ�ɩɟɧɫɿɨɧɟɪɢ – ɜɥɚɫɧɢɤɢ� ɩɚʀɜ, ɹɤɿ 
ɦɨɠɭɬɶ�ɡɞɚɜɚɬɢɫɹ�ɜ�ɨɪɟɧɞɭ�ɚɛɨ�ɩɪɨɞɚɜɚɬɢɫɶ ( 1n ); 
ɨɞɧɨɨɫɿɛɧɿ� ɜɥɚɫɧɢɤɢ� ɩɚʀɜ� ɩɪɚɰɟɡɞɚɬɧɨɝɨ� ɜɿɤɭ 



ɆɈȾȿɅɘȼȺɇɇə�ɎȱɇȺɇɋɈȼɂɏ�ɉɈɌɈɄȱȼ�ȼɅȺɋɇɂɄȱȼ�ɁȿɆɅȱ�ɋȱɅɖɋɖɄɈȽɈɋɉɈȾȺɊɋɖɄɈȽɈ  
ɉɊɂɁɇȺɑȿɇɇə�Ɂ�ɍɊȺɏɍȼȺɇɇəɆ�ȼɉɅɂȼɍ�ɉɈȾȺɌɄȱȼ 

176 �ɇɚɭɤɨɜɢɣ�ɜɿɫɧɢɤ�ɑɟɪɧɿɜɟɰɶɤɨɝɨ�ɭɧɿɜɟɪɫɢɬɟɬɭ. 2015. ȼɢɩɭɫɤ 730-731. ȿɤɨɧɨɦɿɤɚ 

( 2n ), ɹɤɿ�ɦɨɠɭɬɶ�ɫɚɦɨɫɬɿɣɧɨ�ɨɛɪɨɛɥɹɬɢ�ɡɟɦɥɸ�ɬɚ 
ɩɪɨɞɚɜɚɬɢ� ʀʀ; ɜɥɚɫɧɢɤɢ� ɫɟɪɟɞɧɿɯ� ɡɟɦɟɥɶɧɢɯ 
ɝɨɫɩɨɞɚɪɫɬɜ ( 3n ); ɜɥɚɫɧɢɤɢ� ɜɟɥɢɤɢɯ� ɡɟɦɟɥɶɧɢɯ 
ɝɨɫɩɨɞɚɪɫɬɜ ( 4n ).  

ɍ� ɩɪɨɰɟɫɿ� ɫɜɨɽʀ� ɝɨɫɩɨɞɚɪɫɶɤɨʀ� ɞɿɹɥɶɧɨɫɬɿ 
ɩɟɪɟɪɚɯɨɜɚɧɿ�ɤɚɬɟɝɨɪɿʀ�ɨɫɿɛ�ɨɬɪɢɦɭɸɬɶ�ɩɪɢɛɭɬɨɤ, 
ɹɤɢɣ�ɧɚɞɚɥɿ�ɧɚɡɜɟɦɨ�ɡɚɨɳɚɞɠɟɧɧɹɦɢ i �ɨʀ�ɝɪɭɩɢ�ɿ 
ɹɤɢɣ� ɡɚɥɟɠɢɬɶ� ɜɿɞ� ɪɿɡɧɢɰɿ� ɞɨɯɨɞɿɜ� ɿ� ɜɢɬɪɚɬ� ɿ� ɽ 
ɞɢɧɚɦɿɱɧɨɸ� ɡɦɿɧɧɨɸ. Ɂɚɨɳɚɞɠɟɧɧɹ� ɛɭɞɟɦɨ 

ɩɨɡɧɚɱɚɬɢ�ɱɟɪɟɡ iy  � �1,4i  . 
ɉɪɢɩɭɫɬɢɦɨ, ɳɨ� ɜɤɚɡɚɧɿ� ɜɥɚɫɧɢɤɢ� ɁɋȽɉ, 

ɦɚɸɬɶ� ɡɟɦɟɥɶɧɿ� ɜɨɥɨɞɿɧɧɹ� ɩɥɨɳɟɸ vi ( 1,4i  ), 
ɹɤɿ� ɽ� ɨɞɢɧɚɤɨɜɢɦɢ� ɡɚ� ɩɥɨɳɟɸ� ɞɥɹ� ɜɫɿɯ� ɱɥɟɧɿɜ 
ɜɫɟɪɟɞɢɧɿ� ɤɨɠɧɨʀ� ɝɪɭɩɢ. Ʉɪɿɦ� ɬɨɝɨ, ɧɟɯɚɣ V  – 
ɡɚɝɚɥɶɧɚ� ɩɥɨɳɚ� ɁɋȽɉ. Ɍɚɤɨɠ� ɩɨɡɧɚɱɢɦɨ: s1 – 
ɩɟɧɫɿɹ� ɧɟɩɪɚɰɸɸɱɢɯ� ɩɟɧɫɿɨɧɟɪɿɜ; 5s  – ɡɚɪɩɥɚɬɚ 
ɧɚɣɦɚɧɢɯ� ɩɪɚɰɿɜɧɢɤɿɜ (ʀɯ� ɤɿɥɶɤɿɫɬɶ 5)n  
ɫɿɥɶɫɶɤɨɝɨ� ɝɨɫɩɨɞɚɪɫɬɜɚ ( 1s , 5s � ɧɚɞɚɥɿ 
ɜɢɦɿɪɸɽɬɶɫɹ�ɭ�ɝɪɨɲɨɜɢɯ�ɨɞɢɧɢɰɹɯ).  

Ɂɚɭɜɚɠɢɦɨ, ɳɨ� ɧɚɣɦɚɧɿ� ɩɪɚɰɿɜɧɢɤɢ 
ɫɩɥɚɱɭɸɬɶ�ɩɨɞɚɬɨɤ� ɡ�ɞɨɯɨɞɭ� ɡɚ� ɫɬɚɜɤɨɸ 0k . ɍɫɿ 
ɩɟɪɟɪɚɯɨɜɚɧɿ� ɝɪɭɩɢ� ɨɫɿɛ� ɜɢɬɪɚɱɚɸɬɶ� ɱɚɫɬɤɭ iD  

( 1,5i  ) ɫɜɨʀɯ� ɡɚɨɳɚɞɠɟɧɶ� ɧɚ� ɫɩɨɠɢɜɚɧɧɹ 
ɚɝɪɟɝɨɜɚɧɨɝɨ� ɫɿɥɶɫɶɤɨɝɨɫɩɨɞɚɪɫɶɤɨɝɨ� ɩɪɨɞɭɤɬɭ 
�ɨɛɫɹɝɢ� ɩɨɩɢɬɭ� ɨɩɢɫɭɽ� ɮɭɧɤɰɿɹ ( )a i i aQ y pD , 
ɹɤɚ� ɡɚɥɟɠɢɬɶ� ɜɿɞ� ɤɭɩɿɜɟɥɶɧɨʀ� ɫɩɪɨɦɨɠɧɨɫɬɿ 

i i ay pD  ( 1,4i  ), ɞɟ ap  – ɰɿɧɚ� ɚɝɪɟɝɨɜɚɧɨɝɨ 
ɫɿɥɶɫɶɤɨɝɨɫɩɨɞɚɪɫɶɤɨɝɨ� ɩɪɨɞɭɤɬɭ) ɝɪɨɦɚɞɹɧ. 
Ɏɭɧɤɰɿʀ�ɩɨɩɢɬɭ�ɦɨɠɭɬɶ�ɦɚɬɢ�ɪɿɡɧɿ� ɫɩɟɰɢɮɿɤɚɰɿʀ, 
ɡɨɤɪɟɦɚ�ɧɚɥɟɠɚɬɢ�ɤɥɚɫɭ�ɮɭɧɤɰɿɣ [6].  

ȼɥɚɫɧɢɤɢ�ɁɋȽɉ, ɤɪɿɦ�ɫɟɥɹɧ�ɩɟɧɫɿɨɧɟɪɿɜ, ɹɤɿ�ɽ 
ɜɥɚɫɧɢɤɚɦɢ� ɩɚʀɜ, ɳɟ� ɜɢɬɪɚɱɚɸɬɶ� ɱɚɫɬɤɭ� ɫɜɨʀɯ 
ɡɚɨɳɚɞɠɟɧɶ iJ  ( 2,4i  ) ɧɚ�ɜɢɪɨɛɧɢɱɿ�ɩɨɬɪɟɛɢ. 

Ʉɿɥɶɤɿɫɬɶ� ɩɪɨɞɭɤɬɭ, ɜɢɪɨɛɥɟɧɨɝɨ� ɨɞɧɢɦ 

ɜɥɚɫɧɢɤɨɦ� ɁɋȽɉ� ɝɪɭɩɢ i � �2,4i  � ɡ� ɨɞɢɧɢɰɿ 
ɩɥɨɳɿ� ɡɟɦɟɥɶɧɢɯ� ɭɝɿɞɶ� ɨɩɢɫɭɽ� ɜɢɪɨɛɧɢɱɚ 
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. Ɂɚɝɚɥɶɧɚ� ɤɿɥɶɤɿɫɬɶ 

ɚɝɪɚɪɧɨɝɨ� ɩɪɨɞɭɤɬɭ, ɜɢɪɨɛɥɟɧɨɝɨ� ɜɥɚɫɧɢɤɨɦ 
ɁɋȽɉ, ɞɨɪɿɜɧɸɽ� ɞɨɛɭɬɤɭ� ɜɢɪɨɛɧɢɱɨʀ� ɮɭɧɤɰɿʀ� ɧɚ 
ɩɥɨɳɭ�ɨɛɪɨɛɥɸɜɚɧɨʀ�ɁɋȽɉ.  

ȼɥɚɫɧɢɤɢ�ɁɋȽɉ�ɫɩɥɚɱɭɸɬɶ�ɬɚɤɨɠ�ɩɨɞɚɬɨɤ�ɡɚ 
ɡɟɦɥɸ (ɫɬɚɜɤɚ 1k ), ɚ «ɫɟɪɟɞɧɿ» ɿ «ɜɟɥɢɤɿ» 
ɡɟɦɥɟɜɥɚɫɧɢɤɢ� ɳɟ� ɣ� ɜɢɩɥɚɱɭɸɬɶ� ɡɚɪɩɥɚɬɭ 1s  
ɧɚɣɦɚɧɢɦ�ɩɪɚɰɿɜɧɢɤɚɦ�ɚɝɪɚɪɧɨɝɨ�ɜɢɪɨɛɧɢɰɬɜɚ.  

Ʌɨɝɿɱɧɢɦ�ɽ�ɩɪɢɩɭɳɟɧɧɹ, ɳɨ�ɜɥɚɫɧɢɤɢ�ɁɋȽɉ 
ɤɭɩɭɸɬɶ� ɿ�ɩɪɨɞɚɸɬɶ� ɡɟɦɟɥɶɧɿ� ɭɝɿɞɞɹ. ɉɨɡɧɚɱɢɦɨ 
ɜɚɪɬɿɫɬɶ� ɨɞɢɧɢɰɿ� ɩɥɨɳɿ� ɁɋȽɉ� ɱɟɪɟɡ ;vp  

( 1,4)i iP   – ɱɚɫɬɤɚ� ɡɚɨɳɚɞɠɟɧɶ 

ɡɟɦɥɟɜɥɚɫɧɢɤɚ�ɧɚ�ɩɪɢɞɛɚɧɧɹ�ɡɟɦɥɿ; ( 1,4)i i[   
–  ɱɚɫɬɤɚ� ɁɋȽɉ,  ɹɤɭ� ɡɟɦɥɟɜɥɚɫɧɢɤ� ɜɢɞɿɥɹɽ� ɭ 
ɩɪɨɞɚɠ; ( )v i i vQ y pP  – ɮɭɧɤɰɿɹ� ɩɨɩɢɬɭ� ɧɚ 
ɁɋȽɉ, ɚ ( )v i iG v[  – ɮɭɧɤɰɿɹ�ɩɪɨɩɨɡɢɰɿʀ�ɁɋȽɉ ɿ-
ɝɨ� ɜɥɚɫɧɢɤɚ. ɍ� ɧɚɣɩɪɨɫɬɿɲɨɦɭ� ɜɢɩɚɞɤɭ� ɰɿ 
ɮɭɧɤɰɿʀ� ɦɨɠɭɬɶ� ɛɭɬɢ� ɥɿɧɿɣɧɿ, 
ɧɚɩɪɢɤɥɚɞ, ( )v i i v i i vQ y p y pP P ; 

( )v i i i iG v v[ [ .  
Ɂɚɭɜɚɠɢɦɨ, ɳɨ� ɡɚɨɳɚɞɠɟɧɧɹ� ɩɟɪɟɪɚɯɨɜɚɧɢɯ 

ɝɪɭɩ� ɜɥɚɫɧɢɤɿɜ� ɁɋȽɉ� ɪɨɡɩɨɞɿɥɹɸɬɶɫɹ� ɬɚɤ: 

1 1 1D P� d ; 1i i iD J P� � d , ( 2,4i  ). 
ɉɟɪɟɣɞɟɦɨ� ɞɨ� ɩɨɛɭɞɨɜɢ� ɨɫɧɨɜɧɢɯ 

ɦɚɬɟɦɚɬɢɱɧɢɯ�ɫɩɿɜɜɿɞɧɨɲɟɧɶ�ɦɨɞɟɥɿ. 
ɉɥɨɳɿ� ɡɟɦɟɥɶɧɢɯ� ɭɝɿɞɶ� ɜɥɚɫɧɢɤɿɜ� ɁɋȽɉ 

ɡɦɨɞɟɥɸɽɦɨ� ɜɢɯɨɞɹɱɢ� ɿɡ� ɩɪɢɩɭɳɟɧɧɹ, ɳɨ� ɞɥɹ 
ɤɨɠɧɨɝɨ� ɜɥɚɫɧɢɤɚ� ɁɋȽɉ� ɫɟɪɟɞɧɿɣ� ɩɪɢɪɿɫɬ� ʀʀ 
ɩɥɨɳɿ� ɜ� ɱɚɫɿ� ɩɪɨɩɨɪɰɿɣɧɢɣ� ɡ� ɤɨɟɮɿɰɿɽɧɬɨɦ 

0iZ ! , ɧɚɩɪɢɤɥɚɞ 1iZ   (ɤɨɟɮɿɰɿɽɧɬɨɦ 
ɿɧɟɪɰɿɣɧɨɫɬɿ) ɪɿɡɧɢɰɿ�ɦɿɠ�ɩɨɩɢɬɨɦ�ɿ�ɩɪɨɩɨɡɢɰɿɽɸ, 
ɬɨɛɬɨ� ɪɿɜɧɹɧɧɹ� ɞɢɧɚɦɿɤɢ� ɩɥɨɳ� ɁɋȽɉ� ɞɥɹ 
ɜɥɚɫɧɢɤɿɜ�ɤɨɠɧɨʀ�ɡ�ɩɟɪɟɥɿɱɟɧɢɯ�ɜɢɳɟ�ɝɪɭɩ�ɦɚɸɬɶ 
ɜɢɝɥɹɞ 
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, 1,4i  .    (1) 

ȼɿɞɡɧɚɱɢɦɨ, ɳɨ� ɩɢɬɚɧɧɹ� ɨɪɟɧɞɢ� ɡɟɦɥɿ� ɭ 
ɪɿɜɧɹɧɧɹɯ (1) ɧɟ�ɜɪɚɯɨɜɚɧɿ. 

Ȼɚɡɭɸɱɢɫɶ� ɧɚ� ɩɪɢɩɭɳɟɧɧɿ, ɳɨ� ɫɟɪɟɞɧɿɣ 
ɩɪɢɪɿɫɬ� ɲɭɤɚɧɨʀ� ɞɢɧɚɦɿɱɧɨʀ� ɡɦɿɧɧɨʀ 
�ɡɚɨɳɚɞɠɟɧɧɹ� ɱɢ� ɰɿɧɢ) ɩɪɹɦɨɩɪɨɩɨɪɰɿɣɧɢɣ 
ɜɿɞɩɨɜɿɞɧɿɣ�ɪɿɡɧɢɰɿ�ɦɿɠ�ɞɨɯɨɞɚɦɢ�ɿ�ɜɢɬɪɚɬɚɦɢ�ɱɢ 
ɦɿɠ� ɩɨɩɢɬɨɦ� ɿ� ɩɪɨɩɨɡɢɰɿɽɸ, ɦɨɠɧɚ� ɩɨɛɭɞɭɜɚɬɢ 
ɿɧɲɿ�ɪɿɜɧɹɧɧɹ�ɦɨɞɟɥɿ. 

Ⱦɨɯɿɞ� ɫɟɥɹɧ�ɩɟɧɫɿɨɧɟɪɿɜ, ɹɤɿ� ɽ� ɜɥɚɫɧɢɤɚɦɢ 

ɩɚʀɜ, ɩɟɪɟɞɚɧɢɯ�ɜ�ɨɪɟɧɞɭ, ɫɤɥɚɞɚɽɬɶɫɹ�ɡ�ɩɟɧɫɿʀ 1s , 
ɜɢɪɭɱɤɢ� ɜɿɞ� ɩɪɨɞɚɧɨʀ� ɱɚɫɬɢɧɢ� ɡɟɦɥɿ� ɬɚ� ɤɨɲɬɿɜ, 
ɨɬɪɢɦɚɧɢɯ�ɜɿɞ�ɡɞɚɧɨʀ�ɜ�ɨɪɟɧɞɭ�ɡɟɦɥɿ (ɜɜɚɠɚɽɬɶɫɹ, 
ɳɨ�ɩɟɧɫɿɨɧɟɪ�ɜɫɸ�ɫɜɨɸ�ɡɟɦɥɸ�ɜɿɞɞɚɽ�ɜ�ɨɪɟɧɞɭ), ɚ 
ɜɢɬɪɚɬɢ� ɩɨɜ¶ɹɡɚɧɿ� ɡɿ� ɫɩɨɠɢɜɚɧɧɹɦ� ɚɝɪɟɝɨɜɚɧɨɝɨ 
ɫɿɥɶɫɶɤɨɝɨɫɩɨɞɚɪɫɶɤɨɝɨ, ɧɟɫɿɥɶɫɶɤɨɝɨɫɩɨ-
ɞɚɪɫɶɤɨɝɨ (ɩɪɨɦɢɫɥɨɜɨɝɨ� ɬɨɳɨ) ɩɪɨɞɭɤɬɭ� ɿ 
ɤɨɲɬɚɦɢ, ɜɢɞɿɥɟɧɢɦɢ�ɧɚ�ɤɭɩɿɜɥɸ�ɡɟɦɥɿ. Ɉɬɠɟ,  



Ƚɪɢɝɨɪɤɿɜ�ȼ�ɋ., ȱɳɟɧɤɨ�ɋ�ȼ. 

�ɇɚɭɤɨɜɢɣ�ɜɿɫɧɢɤ�ɑɟɪɧɿɜɟɰɶɤɨɝɨ�ɭɧɿɜɟɪɫɢɬɟɬɭ. 2015. ȼɢɩɭɫɤ 730-731. ȿɤɨɧɨɦɿɤɚ 177 

� � � �
1 3 3 4 4

1 1 1 3 1 4 1* *
3 3 4 4

( )v v a a a
a a

dy y ys p G v Rp d F d F
dt p p

J J[ Q Q
Q Q Q Q

ª º§ · § ·
« »¨ ¸ ¨ ¸ � � � �

¨ ¸ ¨ ¸� �« »© ¹ © ¹¬ ¼
 

*1 1
1 1 1( / ),a a v v v

a

yp Q y p Q y p
p
D

P
§ ·

� � �¨ ¸
© ¹

       (2) 

ɞɟ *
1y  – ɜɢɬɪɚɬɢ� ɧɚ� ɩɪɨɞɭɤɰɿɸ 

ɧɟɫɿɥɶɫɶɤɨɝɨɫɩɨɞɚɪɫɶɤɨɝɨ� ɜɢɪɨɛɧɢɰɬɜɚ 
�ɩɪɨɦɢɫɥɨɜɭ�ɬɨɳɨ),  

R  – ɱɚɫɬɤɚ� ɞɨɯɨɞɭ, ɹɤɭ� ɨɪɟɧɞɚɪ� ɩɨɜɟɪɬɚɽ 
ɨɪɟɧɞɨɞɚɜɰɸ�ɹɤ�ɩɥɚɬɭ�ɡɚ�ɨɪɟɧɞɨɜɚɧɭ�ɡɟɦɥɸ,  

id � �3,4i   –  ɤɨɟɮɿɰɿɽɧɬ,  ɳɨ� ɜɿɞɨɛɪɚɠɚɽ 
ɱɚɫɬɤɭ� ɪɨɡɩɨɞɿɥɭ� ɨɪɟɧɞɨɜɚɧɨʀ� ɡɟɦɥɿ� ɦɿɠ 
©ɫɟɪɟɞɧɿɦɢ» ɿ «ɜɟɥɢɤɢɦɢ» ɜɥɚɫɧɢɤɚɦɢ� ɁɋȽɉ, 

� �3 3 3 4 4 4/i i i id n y n y n yJ J J � , 3,4i  , 

� �3 4 1d d�  . 

Ɂɚɨɳɚɞɠɟɧɧɹ� ɨɞɧɨɨɫɿɛɧɢɯ� ɜɥɚɫɧɢɤɿɜ� ɡɟɦɥɿ 
ɡɪɨɫɬɚɸɬɶ� ɡɚɜɞɹɤɢ� ɞɨɯɨɞɭ� ɜɿɞ� ɡɛɭɬɭ� ɜɢɪɨɛɥɟɧɨʀ 
ɫɿɥɶɫɶɤɨɝɨɫɩɨɞɚɪɫɶɤɨʀ� ɩɪɨɞɭɤɰɿʀ� ɬɚ� ɩɪɨɞɚɠɭ 
ɱɚɫɬɢɧɢ� ɁɋȽɉ� ɿ� ɫɩɚɞɚɸɬɶ� ɭ� ɡɜ¶ɹɡɤɭ� ɡ� ɜɢɬɪɚɬɚɦɢ 
ɧɚ� ɫɩɨɠɢɜɚɧɧɹ� ɚɝɪɟɝɨɜɚɧɨɝɨ 
ɫɿɥɶɫɶɤɨɝɨɫɩɨɞɚɪɫɶɤɨɝɨ, ɧɟɫɿɥɶɫɶɤɨɝɨɫɩɨ-
ɞɚɪɫɶɤɨɝɨ (ɩɪɨɦɢɫɥɨɜɨɝɨ� ɬɨɳɨ) ɩɪɨɞɭɤɬɭ, 
ɩɪɢɞɛɚɧɧɹ� ɁɋȽɉ, ɫɩɥɚɬɨɸ� ɩɨɞɚɬɤɭ� ɡɚ� ɡɟɦɥɸ, 
ɜɢɞɚɬɤɚɦɢ�ɧɚ�ɨɛɪɨɛɿɬɨɤ�ɡɟɦɥɿ. Ɋɿɜɧɹɧɧɹ�ɞɢɧɚɦɿɤɢ 
ɡɚɨɳɚɞɠɟɧɶ� ɨɞɧɨɨɫɿɛɧɢɯ� ɜɥɚɫɧɢɤɿɜ� ɡɟɦɥɿ� ɦɚɽ 
ɜɢɝɥɹɞ:
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    (3) 

ɞɟ *
2y  –  ɜɢɬɪɚɬɢ (ɭ� ɝ.  ɨ.)  ɧɚ� ɩɪɨɞɭɤɰɿɸ 

ɧɟɫɿɥɶɫɶɤɨɝɨɫɩɨɞɚɪɫɶɤɨɝɨ� ɜɢɪɨɛɧɢɰɬɜɚ 
�ɩɪɨɦɢɫɥɨɜɨɝɨ�ɬɨɳɨ), 

2O  – ɱɚɫɬɤɚ�ɜɢɪɨɛɧɢɱɢɯ�ɜɢɬɪɚɬ, 

1k  – ɫɬɚɜɤɚ�ɩɨɞɚɬɤɭ�ɧɚ�ɡɟɦɥɸ, 

2k  – ɫɬɚɜɤɚ�ɩɨɞɚɬɤɭ�ɧɚ�ɞɨɞɚɧɭ�ɜɚɪɬɿɫɬɶ, 

2D  – ɤɨɟɮɿɰɿɽɧɬ� ɪɨɡɩɨɞɿɥɭ� ɪɢɧɤɭ� ɡɛɭɬɭ 
ɫɿɥɶɫɶɤɨɝɨɫɩɨɞɚɪɫɶɤɨʀ� ɩɪɨɞɭɤɰɿʀ� ɦɿɠ� ɪɿɡɧɢɦɢ 
ɝɪɭɩɚɦɢ� ɜɥɚɫɧɢɤɿɜ� ɁɋȽɉ 
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2
/ , 2,4i i i i i i i
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E  – ɨɛɫɹɝ� ɫɿɥɶɫɶɤɨɝɨɫɩɨɞɚɪɫɶɤɨʀ� ɩɪɨɞɭɤɰɿʀ, 
ɹɤɢɣ� ɜɢɬɪɚɱɚɽɬɶɫɹ� ɧɚ� ɿɧɲɭ� ɱɚɫɬɢɧɭ� ɫɭɫɩɿɥɶɫɬɜɚ 
�ɬɨɛɬɨ�ɧɚ�ɜɫɿɯ�ɥɸɞɟɣ, ɳɨ�ɧɟ�ɜɨɥɨɞɿɸɬɶ�ɡɟɦɥɟɸ). 

Ɂɦɿɧɚ� ɡɚɨɳɚɞɠɟɧɶ� ɫɟɪɟɞɧɿɯ� ɮɟɪɦɟɪɫɶɤɢɯ 
ɝɨɫɩɨɞɚɪɫɬɜ� ɬɚɤɨɠ� ɡɚɥɟɠɢɬɶ� ɜɿɞ� ɪɿɡɧɢɰɿ� ɦɿɠ� ʀɯ 
ɞɨɯɨɞɚɦɢ� ɣ� ɜɢɞɚɬɤɚɦɢ. ɋɤɥɚɞɨɜɢɦɢ� ɞɨɯɨɞɭ� ɽ 
ɜɚɪɬɿɫɬɶ� ɩɪɨɞɚɧɨɝɨ� ɫɿɥɶɫɶɤɨɝɨɫɩɨɞɚɪɫɶɤɨɝɨ 
ɩɪɨɞɭɤɬɭ� ɬɚ� ɤɨɲɬɢ� ɜɿɞ� ɩɪɨɞɚɠɭ� ɡɟɦɥɿ.  ȼɢɞɚɬɤɢ 
ɡɞɿɣɫɧɸɸɬɶɫɹ� ɧɚ� ɫɩɨɠɢɜɚɧɧɹ� ɚɝɪɟɝɨɜɚɧɨɝɨ 
ɫɿɥɶɫɶɤɨɝɨɫɩɨɞɚɪɫɶɤɨɝɨ, ɧɟɫɿɥɶɫɶɤɨɝɨɫɩɨ-
ɞɚɪɫɶɤɨɝɨ (ɩɪɨɦɢɫɥɨɜɨɝɨ� ɬɨɳɨ) ɩɪɨɞɭɤɬɭ, 
ɩɪɢɞɛɚɧɧɹ� ɁɋȽɉ, ɡɚɪɩɥɚɬɭ� ɧɚɣɦɚɧɢɦ 
ɩɪɚɰɿɜɧɢɤɚɦ� ɬɚ� ɩɨɞɚɬɨɤ� ɧɚ� ɮɨɧɞ� ɡɚɪɨɛɿɬɧɨʀ 
ɩɥɚɬɢ, ɫɩɥɚɬɭ� ɩɨɞɚɬɤɭ� ɡɚ� ɡɟɦɥɸ, ɜɢɪɨɛɧɢɱɿ 
ɜɢɬɪɚɬɢ� ɧɚ� ɨɛɪɨɛɿɬɨɤ� ɡɟɦɥɿ, ɩɨɞɚɬɨɤ� ɧɚ� ɞɨɞɚɧɭ 
ɜɚɪɬɿɫɬɶ, ɬɚ� ɜɢɬɪɚɬɢ� ɧɚ� ɱɚɫɬɤɭ� ɞɨɯɨɞɭ, ɹɤɚ 
ɩɨɜɟɪɬɚɽɬɶɫɹ� ɨɪɟɧɞɨɞɚɜɰɸ� ɭ� ɜɢɝɥɹɞɿ� ɨɪɟɧɞɧɨʀ 
ɩɥɚɬɢ. Ɋɿɜɧɹɧɧɹ� ɡɦɿɧɢ� ɡɚɨɳɚɞɠɟɧɶ 
ɮɨɪɦɚɥɿɡɭɽɬɶɫɹ�ɬɚɤ: 

� �
4

*3 3 3 3 3
3 3 3

13 3

i i
a i a a a a

i a a

dy D y D yp n Q p E p G p Q y
dt n p n pQ Q

D D
[ Q

 

§ · § ·
 � � � � �¨ ¸ ¨ ¸

© ¹ © ¹
¦  

� � � �** 5 5 0 *3 3
3 1 3 3

3

1

v

n s kyp Q D k p
p nQ Q Q
P

Q Q
�§ ·

� � � � �¨ ¸
© ¹
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        (4) 

ɞɟ *
3y  – ɜɢɬɪɚɬɢ� ɧɚ� ɫɩɨɠɢɜɚɧɧɹ� ɩɪɨɞɭɤɰɿʀ 

ɧɟɫɿɥɶɫɶɤɨɝɨɫɩɨɞɚɪɫɶɤɨɝɨ� ɜɢɪɨɛɧɢɰɬɜɚ 
�ɩɪɨɦɢɫɥɨɜɨɝɨ� ɬɨɳɨ) ɫɟɪɟɞɧɿɦɢ� ɮɟɪɦɟɪɫɶɤɢɦɢ 
ɝɨɫɩɨɞɚɪɫɬɜɚɦɢ; 

� �3 3 3 4 4 4/i i i id n y n y n yJ J J � , 3,4i  , 

� �3 4 1d d�  ; 

* 1 1i
i

i

d n
n
QQ   – ɩɥɨɳɚ� ɨɪɟɧɞɨɜɚɧɨʀ� ɡɟɦɥɿ� ɭ 

ɪɨɡɪɚɯɭɧɤɭ� ɧɚ� ɨɞɧɨɝɨ� ɫɟɪɟɞɧɶɨɝɨ� ɱɢ� ɜɟɥɢɤɨɝɨ 
ɡɟɦɥɟɜɥɚɫɧɢɤɚ. 

Ɂɚɭɜɚɠɢɦɨ, ɳɨ 
4

**

3

/i i i i i i i
i

D n y n yJ J
 

 ¦ , 

3,4i   (ɤɨɟɮɿɰɿɽɧɬ� ɪɨɡɩɨɞɿɥɭ� ɩɪɚɰɿɜɧɢɤɿɜ� ɦɿɠ 
ɝɪɭɩɚɦɢ�ɜɥɚɫɧɢɤɿɜ�ɁɋȽɉ). 

Ⱥɧɚɥɨɝɿɱɧɨ� ɦɨɞɟɥɸɽɬɶɫɹ� ɬɚ� ɿɧɬɟɪɩɪɟɬɭɽɬɶɫɹ 
ɪɿɜɧɹɧɧɹ� ɞɢɧɚɦɿɤɢ� ɡɚɨɳɚɞɠɟɧɶ� ɜɟɥɢɤɢɯ 
ɡɟɦɥɟɜɥɚɫɧɢɤɿɜ: 
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 (5) 

ɞɟ *
4y  – ɜɢɬɪɚɬɢ� ɧɚ� ɫɩɨɠɢɜɚɧɧɹ� ɩɪɨɞɭɤɰɿʀ 

ɧɟɫɿɥɶɫɶɤɨɝɨɫɩɨɞɚɪɫɶɤɨɝɨ� ɜɢɪɨɛɧɢɰɬɜɚ 
�ɩɪɨɦɢɫɥɨɜɨɝɨ� ɬɨɳɨ) ɜɟɥɢɤɢɦɢ� ɮɟɪɦɟɪɫɶɤɢɦɢ 
ɝɨɫɩɨɞɚɪɫɬɜɚɦɢ. 

ɒɜɢɞɤɿɫɬɶ� ɡɦɿɧɢ� ɰɿɧɢ� ɚɝɪɟɝɨɜɚɧɨɝɨ 
ɫɿɥɶɫɶɤɨɝɨɫɩɨɞɚɪɫɶɤɨɝɨ� ɩɪɨɞɭɤɬɭ� ɩɪɨɩɨɪɰɿɣɧɚ 
ɪɿɡɧɢɰɿ�ɦɿɠ�ɨɛɫɹɝɚɦɢ�ɣɨɝɨ�ɫɩɨɠɢɜɚɧɧɹ (ɩɨɩɢɬɭ) 
ɬɚ�ɜɢɪɨɛɧɢɰɬɜɚ (ɩɪɨɩɨɡɢɰɿʀ): 
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ɞɟ aT  – ɤɨɟɮɿɰɿɽɧɬ� ɿɧɟɪɰɿɣɧɨɫɬɿ� ɪɢɧɤɭ 
ɫɿɥɶɫɶɤɨɝɨɫɩɨɞɚɪɫɶɤɨʀ�ɩɪɨɞɭɤɰɿʀ. 

ɒɜɢɞɤɿɫɬɶ� ɡɦɿɧɢ� ɰɿɧɢ� ɁɋȽɉ� ɩɪɨɩɨɪɰɿɣɧɚ 
ɪɿɡɧɢɰɿ�ɦɿɠ�ɨɛɫɹɝɚɦɢ�ʀʀ�ɤɭɩɿɜɥɿ�ɬɚ�ɡɛɭɬɭ,  ɚ�ɬɚɤɨɠ 

ɪɿɡɧɢɰɿ� ɦɿɠ� ɞɨɯɨɞɧɿɫɬɸ� ɡɟɦɥɿ� ɬɚ� ɡɚɬɪɚɬɚɦɢ� ɧɚ 
ɨɪɝɚɧɿɡɚɰɿɸ�ɜɢɪɨɛɧɢɰɬɜɚ: 
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Ƚɪɢɝɨɪɤɿɜ�ȼ�ɋ., ȱɳɟɧɤɨ�ɋ�ȼ. 

�ɇɚɭɤɨɜɢɣ�ɜɿɫɧɢɤ�ɑɟɪɧɿɜɟɰɶɤɨɝɨ�ɭɧɿɜɟɪɫɢɬɟɬɭ. 2015. ȼɢɩɭɫɤ 730-731. ȿɤɨɧɨɦɿɤɚ 179 

� � � � � � � �
4

*2 2
2 2 2 2 2 *

32

i i
a a i i a i i a

ia i i a

y yn k p F n k p F
p p

J JO Q O Q Q
Q Q Q 

§ ·§ ·
¨ ¸� � � � � �¨ ¸ ¨ ¸�© ¹ © ¹

¦  

� �
4

*
2 1 2 1

3
,i i i

i
n k p n k pQ QQ Q Q

 

½
� � � ¾

¿
¦        (7) 

ɞɟ QT , rQ  – ɤɨɟɮɿɰɿɽɧɬɢ� ɩɪɨɩɨɪɰɿɣɧɨɫɬɿ, ɳɨ 
ɜɿɞɨɛɪɚɠɚɸɬɶ�ɿɧɟɪɰɿɣɧɿɫɬɶ�ɪɢɧɤɭ. 

ɉɿɞ� ɱɚɫ� ɤɭɩɿɜɥɿ� ɬɚ� ɩɪɨɞɚɠɭ� ɡɟɦɟɥɶɧɢɯ� ɭɝɿɞɶ 
ɫɭɦɚ� ɜɫɿɯ� ɩɥɨɳ� ɁɋȽɉ� ɦɚɽ� ɡɚɥɢɲɚɬɢɫɹ� ɫɬɚɥɨɸ, 

ɬɨɛɬɨ
4

1
( ) .i ii

n v t V const
 

  ¦  

ɉɨɛɭɞɨɜɚɧɚ� ɦɨɞɟɥɶ (1)–(7), ɨɩɢɫɭɽ� ɡɦɿɧɢ 
ɡɚɨɳɚɞɠɟɧɶ� ɨɫɧɨɜɧɢɯ� ɝɪɭɩ� ɜɥɚɫɧɢɤɿɜ� ɁɋȽɉ� ɬɚ 
ɞɢɧɚɦɿɤɭ� ɩɥɨɳ� ɡɟɦɟɥɶɧɢɯ� ɜɨɥɨɞɿɧɶ� ɜ� ɭɦɨɜɚɯ 
ɞɨɡɜɨɥɭ� ɩɪɨɞɚɜɚɬɢ� ɁɋȽɉ.  Ⱦɚɧɚ� ɦɨɞɟɥɶ� ɽ 
ɫɢɫɬɟɦɨɸ� ɡɜɢɱɚɣɧɢɯ� ɞɢɮɟɪɟɧɰɿɚɥɶɧɢɯ� ɪɿɜɧɹɧɶ� ɿ 
ɦɚɽ�ɽɞɢɧɢɣ�ɪɨɡɜ¶ɹɡɨɤ�ɩɪɢ�ɩɨɱɚɬɤɨɜɢɯ�ɭɦɨɜɚɯ: 

� � � �00i iy y � �1,4i  , � � � �00i iQ Q � �1,4i  , � � � �00a ap p , � � � �00p pQ Q . (8) 

Ɋɿɜɧɹɧɧɹ� ɦɨɞɟɥɿ (1)–(7) ɡ� ɩɨɱɚɬɤɨɜɢɦɢ 
ɭɦɨɜɚɦɢ (8) ɨɩɢɫɭɸɬɶ� ɩɪɨɰɟɫɢ� ɮɨɪɦɭɜɚɧɧɹ� ɬɚ 
ɜɢɬɪɚɬ� ɡɚɨɳɚɞɠɟɧɶ, ɚ� ɬɚɤɨɠ� ɩɪɨɰɟɫɢ 
ɰɿɧɨɭɬɜɨɪɟɧɧɹ� ɧɚ� ɚɝɪɟɝɨɜɚɧɢɣ� ɩɪɨɞɭɤɬ 
ɫɿɥɶɫɶɤɨɝɨ�ɝɨɫɩɨɞɚɪɫɬɜɚ�ɬɚ�ɁɋȽɉ. 

Ⱦɨɫɥɿɞɢɦɨ� ɡɚɥɟɠɧɿɫɬɶ� ɞɢɧɚɦɿɱɧɢɯ� ɡɦɿɧɧɢɯ 
ɞɨɫɥɿɞɠɭɜɚɧɨʀ�ɦɨɞɟɥɿ� ɜɿɞ� ɫɬɚɜɨɤ� ɨɩɨɞɚɬɤɭɜɚɧɧɹ. 
ɍɫɬɚɧɨɜɥɟɧɧɹ� ɫɬɚɜɨɤ� ɨɩɨɞɚɬɤɭɜɚɧɧɹ� ɜɜɚɠɚɸɬɶ 
ɜɚɠɥɢɜɢɦ�ɡɚɫɨɛɨɦ�ɪɟɝɭɥɸɜɚɧɧɹ�ɟɤɨɧɨɦɿɤɢ. ɓɨɛ 
ɞɨɫɥɿɞɢɬɢ� ɰɟɣ� ɜɩɥɢɜ, ɜɢɡɧɚɱɟɧɨ� ɡɚɥɟɠɧɿɫɬɶ 
ɪɨɡɜ¶ɹɡɤɿɜ� ɦɨɞɟɥɿ (1)–(8) ɜɿɞ� ɫɬɚɜɨɤ 
ɨɩɨɞɚɬɤɭɜɚɧɧɹ ik  ( 0,1,2i  ). ɇɢɠɱɟ�ɜɢɤɥɚɞɟɧɨ 
ɪɟɡɭɥɶɬɚɬɢ�ɰɢɯ�ɨɛɱɢɫɥɸɜɚɥɶɧɢɯ�ɟɤɫɩɟɪɢɦɟɧɬɿɜ. 

Ɂɦɿɧɚ�ɩɨɞɚɬɤɨɜɨʀ�ɫɬɚɜɤɢ�ɡ�ɞɨɯɨɞɭ�ɩɪɚɰɿɜɧɢɤɿɜ 
0k �ɦɚɽ�ɨɞɧɨɫɩɪɹɦɨɜɚɧɢɣ�ɜɩɥɢɜ�ɧɚ�ɡɦɿɧɭ�ɨɛɫɹɝɿɜ 

ɡɟɦɥɿ� ɨɞɧɨɨɫɿɛɧɢɯ�ɜɥɚɫɧɢɤɿɜ�ɩɚʀɜ 2 ( )v t  (ɪɢɫ. 1) 

ɬɚ� ɧɚ� ʀɯɧɿ� ɡɚɨɳɚɞɠɟɧɧɹ 2 ( )y t . Ɋɟɲɬɚ 
ɞɢɧɚɦɿɱɧɢɯ�ɡɦɿɧɧɢɯ�ɫɩɚɞɚɽ�ɡɿ�ɡɪɨɫɬɚɧɧɹɦ�ɫɬɚɜɤɢ 
ɰɶɨɝɨ�ɩɨɞɚɬɤɭ. ɐɟɣ�ɜɢɫɧɨɜɨɤ�ɥɨɝɿɱɧɢɣ, ɨɫɤɿɥɶɤɢ 
ɩɟɧɫɿɨɧɟɪɢ� ɬɚ� ɨɞɧɨɨɫɿɛɧɿ� ɜɥɚɫɧɢɤɢ� ɩɚʀɜ� ɧɟ 
ɩɥɚɬɹɬɶ� ɩɨɞɚɬɤɭ� ɡɿ� ɫɜɨɝɨ� ɞɨɯɨɞɭ� ɿ� ʀɯɧɿ 
ɡɚɨɳɚɞɠɟɧɧɹ (ɩɪɢɛɭɬɨɤ) ɧɟ� ɡɦɟɧɲɭɸɬɶɫɹ� ɜɿɞ 
ɡɛɿɥɶɲɟɧɧɹ�ɩɨɞɚɬɤɭ 0k . Ƚɨɫɩɨɞɚɪɫɶɤɢɣ�ɫɬɚɧ�ɜɫɿɯ 
ɪɟɲɬɢ� ɭɱɚɫɧɢɤɿɜ� ɟɤɨɧɨɦɿɤɢ� ɩɨɝɿɪɲɭɽɬɶɫɹ� ɡɿ 
ɡɪɨɫɬɚɧɧɹɦ� ɫɬɚɜɤɢ� ɩɨɞɚɬɤɭ 0.k � ɉɪɨɬɟ� ɞɚɧɢɣ 
ɪɟɝɭɥɹɬɨɪɧɢɣ� ɡɚɫɿɛ� ɧɟɩɪɢɞɚɬɧɢɣ� ɞɥɹ� ɫɭɬɬɽɜɨɝɨ 
ɜɩɥɢɜɭ� ɧɚ� ɚɝɪɚɪɧɟ� ɜɢɪɨɛɧɢɰɬɜɨ, ɚɞɠɟ� ɜɿɧ 
ɩɪɨɹɜɥɹɽɬɶɫɹ� ɜ� ɬɢɯ� ɟɤɨɧɨɦɿɱɧɢɯ� ɝɪɭɩɚɯ, ɞɟ 
ɧɚɞɡɜɢɱɚɣɧɨ� ɜɚɠɥɢɜɿ� ɿɧɲɿ� ɮɚɤɬɨɪɢ, ɹɤɿ� ɧɟ 
ɜɪɚɯɨɜɚɧɿ�ɜ�ɪɨɡɪɨɛɥɟɧɿɣ�ɦɨɞɟɥɿ – ɨɛɫɥɭɝɨɜɭɜɚɧɧɹ 
ɜɢɪɨɛɧɢɱɢɯ� ɮɨɧɞɿɜ, ɨɪɝɚɧɿɡɚɰɿɹ� ɡɛɭɬɭ� ɩɪɨɞɭɤɰɿʀ 
ɬɨɳɨ. 

 
Ɋɢɫ. 1. Ƚɪɚɮɿɤɢ�ɡɚɥɟɠɧɨɫɬɿ�ɩɥɨɳɿ�ɡɟɦɥɿ�ɨɞɧɨɨɫɿɛɧɢɯ�ɜɥɚɫɧɢɤɿɜ�ɩɚʀɜ 2 ( )v t �ɜɿɞ�ɫɬɚɜɤɢ 0k  

ɩɨɞɚɬɤɭ�ɧɚ�ɞɨɯɿɞ 
 
Ɂɭɩɢɧɢɦɨɫɹ� ɞɟɬɚɥɶɧɿɲɟ ɡɚɥɟɠɧɨɫɬɹɯ 

ɞɢɧɚɦɿɱɧɢɯ� ɡɦɿɧɧɢɯ� ɜɿɞ� ɩɚɪɚɦɟɬɪɚ 0k . Ɍɚɤ, ɧɚ 
ɪɢɫ. 2ɚ, 2ɛ� ɩɨɤɚɡɚɧɨ� ɡɚɥɟɠɧɿɫɬɶ� ɜɿɞɩɨɜɿɞɧɨ 
ɪɨɡɜ¶ɹɡɤɭ 4 ( )y t  (ɡɚɨɳɚɞɠɟɧɧɹ� ɜɥɚɫɧɢɤɿɜ 
ɜɟɥɢɤɢɯ� ɮɟɪɦɟɪɫɶɤɢɯ� ɝɨɫɩɨɞɚɪɫɬɜ) ɬɚ� ɪɨɡɜ¶ɹɡɤɭ 

4 ( )v t  (ɡɟɦɥɹ� ɜɥɚɫɧɢɤɿɜ� ɜɟɥɢɤɢɯ� ɮɟɪɦɟɪɫɶɤɢɯ 
ɝɨɫɩɨɞɚɪɫɬɜ) ɦɨɞɟɥɿ (1)–(8) ɜɿɞ� ɡɦɿɧɢ� ɫɬɚɜɤɢ 
ɨɩɨɞɚɬɤɭɜɚɧɧɹ 0k .  Ɂɚɭɜɚɠɢɦɨ,  ɳɨ� ɧɚ� ɪɢɫ.  2ɛ 

ɝɪɚɮɿɤɢ� ɜɫɿɯ� ɪɨɡɜ¶ɹɡɤɿɜ� ɡɛɿɝɚɸɬɶɫɹ� ɿ� ɜɨɧɢ 
ɜɿɞɨɛɪɚɠɟɧɿ� ɨɞɧɿɽʀ� ɥɿɧɿɽɸ. ɇɚ� ɪɢɫ. 2ɜ, 2ɝ 
ɡɨɛɪɚɠɟɧɨ� ɜɿɞɩɨɜɿɞɧɨ� ɝɪɚɮɿɤɢ� ɡɚɥɟɠɧɨɫɬɟɣ 
ɫɟɪɟɞɧɿɯ�ɡɧɚɱɟɧɶ�ɪɨɡɜ¶ɹɡɤɿɜ 4 0( )y k , 4 0( )v k �ɜɿɞ 
ɫɬɚɜɤɢ� ɨɩɨɞɚɬɤɭɜɚɧɧɹ 0k . ɐɿ� ɝɪɚɮɿɤɢ 
ɜɿɞɨɛɪɚɠɚɸɬɶ� ɬɢɩɨɜɭ� ɡɚɤɨɧɨɦɿɪɧɿɫɬɶ, ɹɤɚ 
ɩɨɜɬɨɪɸɽɬɶɫɹ� ɞɥɹ� ɜɫɿɯ� ɩɚɪɚɦɟɬɪɿɜ� ɿ� ɞɢɧɚɦɿɱɧɢɯ 
ɡɦɿɧɧɢɯ�ɦɨɞɟɥɿ. 



ɆɈȾȿɅɘȼȺɇɇə�ɎȱɇȺɇɋɈȼɂɏ�ɉɈɌɈɄȱȼ�ȼɅȺɋɇɂɄȱȼ�ɁȿɆɅȱ�ɋȱɅɖɋɖɄɈȽɈɋɉɈȾȺɊɋɖɄɈȽɈ  
ɉɊɂɁɇȺɑȿɇɇə�Ɂ�ɍɊȺɏɍȼȺɇɇəɆ�ȼɉɅɂȼɍ�ɉɈȾȺɌɄȱȼ 
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Ɋɢɫ. 2. Ƚɪɚɮɿɤɢ�ɡɚɥɟɠɧɨɫɬɿ�ɪɨɡɜ¶ɹɡɤɿɜ 4 ( )y t  (ɚ), 4 ( )v t  (ɛ) ɜɿɞ 0k , ɬɚ�ɝɪɚɮɿɤɢ�ɡɚɥɟɠɧɨɫɬɿ 

ɫɟɪɟɞɧɿɯ�ɡɧɚɱɟɧɶ�ɪɨɡɜ¶ɹɡɤɿɜ�ɜɿɞ 4 0( )y k  (ɜ), 4 0( )v k  (ɝ) ɜɿɞ 0k  
 
əɤɳɨ� ɩɚɪɚɦɟɬɪ 0k � ɫɭɬɬɽɜɨ� ɜɩɥɢɜɚɽ� ɧɚ 

ɞɢɧɚɦɿɤɭ� ɪɨɡɜ¶ɹɡɤɭ 4 ( )y t  (ɪɢɫ.  2ɚ),  ɬɨ 
ɡɚɥɟɠɧɿɫɬɶ� ɫɟɪɟɞɧɶɨɝɨ� ɡɧɚɱɟɧɧɹ� ɰɶɨɝɨ� ɪɨɡɜ¶ɹɡɤɭ 

4 0( )y k � ɜɿɞ 0k � ɽ� ɦɨɧɨɬɨɧɧɨɸ� ɮɭɧɤɰɿɽɸ (ɪɢɫ. 
�ɜ). əɤɳɨ�ɩɚɪɚɦɟɬɪ 0k � ɫɭɬɬɽɜɨ� ɧɟ� ɩɨɡɧɚɱɚɽɬɶɫɹ 
ɧɚ� ɞɢɧɚɦɿɰɿ� ɪɨɡɜ¶ɹɡɤɭ 4 ( )v t  (ɪɢɫ.  2ɛ),  ɬɨ 
ɡɚɥɟɠɧɿɫɬɶ� ɫɟɪɟɞɧɶɨɝɨ� ɡɧɚɱɟɧɧɹ� ɰɶɨɝɨ� ɪɨɡɜ¶ɹɡɤɭ 

4 0( )y k � ɜɿɞ 0k � ɽ�ɧɟɦɨɧɨɬɨɧɧɨɸ�ɮɭɧɤɰɿɽɸ (ɪɢɫ. 
�ɝ).  

Ɉɩɢɫɚɧɚ� ɜɢɳɟ� ɡɚɤɨɧɨɦɿɪɧɿɫɬɶ� ɞɚɽ� ɩɿɞɫɬɚɜɢ 

ɡɪɨɛɢɬɢ�ɬɚɤɢɣ�ɜɢɫɧɨɜɨɤ. Ɂɦɿɧɚ�ɩɚɪɚɦɟɬɪɿɜ�ɦɨɞɟɥɿ 
ɪɢɧɤɨɜɨʀ� ɟɤɨɧɨɦɿɤɢ� ɚɛɨ� ɫɢɥɶɧɨ� ɩɨɡɧɚɱɚɽɬɶɫɹ� ɧɚ 
ɞɢɧɚɦɿɰɿ� ʀʀ� ɪɨɡɜ¶ɹɡɤɿɜ, ɬɨɞɿ� ɮɭɧɤɰɿɹ� ɡɚɥɟɠɧɨɫɬɿ 
ɫɟɪɟɞɧɿɯ� ɡɧɚɱɟɧɶ� ɪɨɡɜ¶ɹɡɤɿɜ� ɜɿɞ� ɞɟɹɤɨɝɨ 
ɩɚɪɚɦɟɬɪɚ� ɽ� ɦɨɧɨɬɨɧɧɨɸ, ɚɛɨ� ɫɥɚɛɤɨ 
ɩɨɡɧɚɱɚɽɬɶɫɹ� ɧɚ� ɞɢɧɚɦɿɰɿ� ʀʀ� ɪɨɡɜ¶ɹɡɤɿɜ,  ɿ� ɬɨɞɿ 
ɮɭɧɤɰɿɹ� ɫɟɪɟɞɧɿɯ� ɡɧɚɱɟɧɶ� ɪɨɡɜ¶ɹɡɤɿɜ� ɽ 
ɧɟɦɨɧɨɬɨɧɧɨɸ. Ɍɚɤ� ɜɢɹɜɥɟɧɨ� ɞɜɚ� ɜɢɞɢ� ɜɩɥɢɜɭ 
ɩɚɪɚɦɟɬɪɿɜ� ɦɨɞɟɥɿ� ɧɚ� ʀʀ� ɪɨɡɜ¶ɹɡɤɢ. ɍɦɨɜɧɨ 
ɧɚɡɜɟɦɨ� ʀɯ� ɜɿɞɩɨɜɿɞɧɨ� ɫɥɚɛɤɢɦ� ɿ� ɫɢɥɶɧɢɦ 
ɜɩɥɢɜɨɦ. ȼ� ɟɤɨɧɨɦɿɰɿ� ɬɚɤɢɣ� ɫɢɥɶɧɢɣ� ɿ� ɫɥɚɛɤɢɣ 
ɜɩɥɢɜ� ɩɪɨɹɜɥɹɽɬɶɫɹ� ɜɿɞɩɨɜɿɞɧɨ� ɹɤ� ɫɭɬɬɽɜɚ� ɿ 
ɦɚɥɨɩɨɦɿɬɧɚ� ɞɿɹ� ɨɤɪɟɦɢɯ� ɮɚɤɬɨɪɿɜ, ɡɨɜɧɿɲɧɿɯ� ɿ 
ɜɧɭɬɪɿɲɧɿɯ�ɱɢɧɧɢɤɿɜ�ɧɚ�ɞɿɹɥɶɧɿɫɬɶ�ɩɿɞɩɪɢɽɦɫɬɜ.  



Ƚɪɢɝɨɪɤɿɜ�ȼ�ɋ., ȱɳɟɧɤɨ�ɋ�ȼ. 
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ȼɢɡɧɚɱɢɦɨ� ɬɟɩɟɪ, ɹɤ� ɫɬɚɜɤɚ� ɩɨɞɚɬɤɭ� ɧɚ 
ɡɟɦɥɸ 1k � ɜɩɥɢɜɚɽ� ɧɚ� ɞɢɧɚɦɿɤɭ� ɪɨɡɜ¶ɹɡɤɿɜ 
ɞɨɫɥɿɞɠɭɜɚɧɨʀ� ɦɨɞɟɥɿ. ȿɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ 
ɜɫɬɚɧɨɜɥɟɧɨ, ɳɨ� ɡɛɿɥɶɲɟɧɧɹ� ɫɬɚɜɤɢ� ɩɨɞɚɬɤɭ� ɡɚ 
ɡɟɦɥɸ 1k � ɩɪɢɜɨɞɢɬɶ� ɞɨ� ɫɭɬɬɽɜɨɝɨ� ɡɦɟɧɲɟɧɧɹ 
ɰɿɧɢ� ɡɟɦɥɿ, ɨɛɫɹɝɿɜ� ɡɟɦɥɿ� ɫɟɪɟɞɧɿɯ� ɿ� ɜɟɥɢɤɢɯ 
ɮɟɪɦɟɪɫɶɤɢɯ� ɝɨɫɩɨɞɚɪɫɬɜ, ɡɚɨɳɚɞɠɟɧɧɹ 
ɜɥɚɫɧɢɤɿɜ�ɜɟɥɢɤɢɯ�ɮɟɪɦɟɪɫɶɤɢɯ�ɝɨɫɩɨɞɚɪɫɬɜ. ɇɚ 

ɧɟɡɧɚɱɧɢɯ�ɩɪɨɦɿɠɤɚɯ�ɱɚɫɭ�ɩɿɞɜɢɳɟɧɧɹ�ɫɬɚɜɤɢ 1k  
ɩɪɢɡɜɟɞɟ� ɞɨ� ɡɪɨɫɬɚɧɧɹ� ɨɛɫɹɝɿɜ� ɡɟɦɟɥɶɧɢɯ 
ɜɨɥɨɞɿɧɶ�ɭ�ɝɪɭɩɿ�ɨɞɧɨɨɫɿɛɧɢɯ�ɜɥɚɫɧɢɤɿɜ�ɩɚʀɜ, ɚ�ɜ 
ɞɨɜɝɨɫɬɪɨɤɨɜɿɣ� ɩɟɪɫɩɟɤɬɢɜɿ� ɞɨ� ʀɯ� ɩɨɫɬɭɩɨɜɨɝɨ 
ɡɦɟɧɲɟɧɧɹ (ɪɢɫ. 3). Ɋɟɲɬɚ� ɞɢɧɚɦɿɱɧɢɯ� ɡɦɿɧɧɢɯ 
ɦɨɞɟɥɿ (1)–(8)  ɫɥɚɛɤɨ� ɡɚɥɟɠɢɬɶ� ɜɿɞ� ɡɦɿɧɢ� ɫɬɚɜɤɢ 
ɩɨɞɚɬɤɭ�ɧɚ�ɡɟɦɥɸ 

 
Ɋɢɫ. 3. Ƚɪɚɮɿɤɢ�ɡɚɥɟɠɧɨɫɬɿ�ɩɥɨɳɿ�ɡɟɦɥɿ�ɨɞɧɨɨɫɿɛɧɢɯ�ɜɥɚɫɧɢɤɿɜ�ɩɚʀɜ 2 ( )v t �ɜɿɞ�ɫɬɚɜɤɢ 1k  

ɩɨɞɚɬɤɭ�ɧɚ�ɡɟɦɥɸ 
Ɍɚɤɿ� ɟɤɨɧɨɦɿɱɧɿ� ɬɟɧɞɟɧɰɿʀ� ɞɨɡɜɨɥɹɸɬɶ 

ɡɪɨɛɢɬɢ� ɜɢɫɧɨɜɨɤ� ɩɪɨ� ɬɟ, ɳɨ� ɡɪɨɫɬɚɧɧɹ� ɫɬɚɜɤɢ 
ɩɨɞɚɬɤɭ�ɧɚ�ɡɟɦɥɸ�ɜɿɞɪɚɡɭ�ɩɨɡɧɚɱɢɬɶɫɹ�ɧɚ�ɨɛɫɹɝɚɯ 
ʀʀ� ɤɭɩɿɜɥɿ� ɫɟɪɟɞɧɿɦɢ� ɬɚ� ɜɟɥɢɤɢɦɢ� ɮɟɪɦɟɪɚɦɢ� ɿ� ɡ 
ɞɟɹɤɢɦ� ɱɚɫɨɜɢɦ� ɥɚɝɨɦ� ɧɚ� ɨɛɫɹɝɚɯ� ɤɭɩɿɜɥɿ 
ɭɱɚɫɧɢɤɚɦɢ� ɟɤɨɧɨɦɿɤɢ� ɿɡ� ɦɟɧɲɢɦɢ� ɡɟɦɟɥɶɧɢɦɢ 
ɩɥɨɳɚɦɢ (ɫɟɥɹɧɚɦɢ�ɩɟɧɫɿɨɧɟɪɚɦɢ� ɬɚ 
ɨɞɧɨɨɫɿɛɧɢɦɢ�ɜɥɚɫɧɢɤɚɦɢ�ɡɟɦɥɿ). 

ɋɩɚɞ� ɩɨɩɢɬɭ� ɧɚ� ɡɟɦɥɸ� ɩɪɢɡɜɟɞɟ� ɞɨ 
ɡɦɟɧɲɟɧɧɹ� ʀʀ�ɰɿɧɢ, ɳɨ�ɟɤɜɿɜɚɥɟɧɬɧɨ�ɫɤɨɪɨɱɟɧɧɸ 
ɜɢɬɪɚɬ� ɧɚ� ʀʀ� ɩɪɢɞɛɚɧɧɹ� ɬɚ� ɡɦɟɧɲɟɧɧɸ 
ɜɢɪɨɛɧɢɱɢɯ� ɜɢɬɪɚɬ, ɚ� ɨɬɠɟ, ɿ� ɡɦɟɧɲɟɧɧɸ� ɰɿɧɢ 
ɚɝɪɟɝɨɜɚɧɨɝɨ� ɩɪɨɞɭɤɬɭ. Ɍɚɤɿ� ɬɟɧɞɟɧɰɿʀ 
ɩɪɨɹɜɥɹɸɬɶɫɹ� ɩɿɞ� ɱɚɫ� ɧɟɡɧɚɱɧɨɝɨ� ɡɛɿɥɶɲɟɧɧɹ 
ɫɬɚɜɤɢ� ɩɨɞɚɬɤɭ� ɧɚ� ɡɟɦɥɸ. əɤɳɨ� ɰɹ� ɫɬɚɜɤɚ 
ɡɛɿɥɶɲɟɧɚ� ɫɭɬɬɽɜɨ, ɬɨ� ɜɿɞɛɭɜɚɽɬɶɫɹ� ɡɦɟɧɲɟɧɧɹ 
ɩɪɨɞɭɤɬɢɜɧɨɫɬɿ� ɜ� ɭɫɿɯ� ɝɪɭɩɚɯ� ɚɝɪɚɪɧɢɯ 
ɜɢɪɨɛɧɢɤɿɜ. ɐɟ� ɩɪɢɡɜɨɞɢɬɶ� ɞɨ� ɩɿɞɜɢɳɟɧɧɹ� ɰɿɧɢ 
ɚɝɪɚɪɧɨɝɨ�ɩɪɨɞɭɤɬɭ�ɱɟɪɟɡ�ɜɿɞɩɨɜɿɞɧɿ� ɡɛɿɥɶɲɟɧɧɹ 
ɜɢɬɪɚɬ�ɫɩɨɠɢɜɚɧɧɹ�ɚɝɪɚɪɧɨɝɨ�ɩɪɨɞɭɤɬɭ. 

ɓɟ� ɫɤɥɚɞɧɿɲɟ� ɜɩɥɢɜɚɽ� ɧɚ� ɟɤɨɧɨɦɿɱɧɿ 
ɩɪɨɰɟɫɢ� ɡɦɿɧɚ� ɫɬɚɜɤɢ 2k � ɩɨɞɚɬɤɭ� ɧɚ� ɞɨɞɚɧɭ 
ɜɚɪɬɿɫɬɶ. ɉɪɨɬɹɝɨɦ� ɤɨɪɨɬɤɢɯ� ɩɪɨɦɿɠɤɿɜ� ɱɚɫɭ 
ɡɦɿɧɚ 2k � ɡɭɦɨɜɥɸɽ� ɨɞɧɨɧɚɩɪɚɜɥɟɧɭ� ɡɦɿɧɭ 
ɡɟɦɟɥɶɧɨʀ� ɜɥɚɫɧɨɫɬɿ� ɩɟɧɫɿɨɧɟɪɿɜ�ɜɥɚɫɧɢɤɿɜ� ɩɚʀɜ� ɿ 
ɨɞɧɨɨɫɿɛɧɢɯ� ɜɥɚɫɧɢɤɿɜ� ɩɚʀɜ. ɍ� ɞɨɜɝɨɬɪɢɜɚɥɿɣ 
ɩɟɪɫɩɟɤɬɢɜɿ� ɡɦɿɧɚ� ɫɬɚɜɤɢ� ɩɨɞɚɬɤɭ� ɧɚ� ɞɨɞɚɧɭ 

ɜɚɪɬɿɫɬɶ� ɩɪɢɡɜɨɞɢɬɶ� ɞɨ� ɩɪɨɬɢɥɟɠɧɨ� ɧɚɩɪɚɜɥɟɧɨʀ 
ɡɦɿɧɢ� ɡɟɦɟɥɶɧɢɯ� ɩɥɨɳ� ɿ� ɡɚɨɳɚɞɠɟɧɶ� ɭɫɿɯ 
ɭɱɚɫɧɢɤɿɜ� ɟɤɨɧɨɦɿɤɢ. ɉɪɨɬɟ, ɰɿɤɚɜɢɦ�ɽ�ɮɚɤɬ, ɳɨ 
ɡɛɿɥɶɲɟɧɧɹ� ɰɿɽʀ� ɫɬɚɜɤɢ� ɩɨɞɚɬɤɭ� ɩɪɢɜɨɞɢɬɶ� ɞɨ 
ɬɨɝɨ, ɳɨ� ɟɤɨɧɨɦɿɱɧɿ� ɩɨɞɿʀ� ɜ� ɚɝɪɚɪɧɨɦɭ� ɫɟɤɬɨɪɿ 
ɜɿɞɛɭɜɚɸɬɶɫɹ� ɜ� ɛɿɥɶɲ� ɪɚɧɧɿ� ɦɨɦɟɧɬɢ� ɱɚɫɭ, ɚ 
ɿɧɬɟɧɫɢɜɧɿɫɬɶ� ʀɯɧɶɨɝɨ� ɜɢɹɜɥɟɧɧɹ� ɦɟɧɲɚɽ� ɚɛɨ 
ɛɿɥɶɲɚɽ, ɹɤɳɨ� ɜɨɧɢ� ɩɨɜ¶ɹɡɚɧɿ� ɜɿɞɩɨɜɿɞɧɨ� ɡɿ 
ɡɪɨɫɬɚɧɧɹɦ�ɚɛɨ�ɫɩɚɞɚɧɧɹɦ�ɡɚɨɳɚɞɠɟɧɶ�ɭɱɚɫɧɢɤɿɜ 
ɟɤɨɧɨɦɿɤɢ.  ɐɟ,  ɡɨɤɪɟɦɚ,  ɜɢɩɥɢɜɚɽ� ɡ� ɝɪɚɮɿɤɿɜ� ɧɚ 
ɪɢɫ. 4. Ɂɛɿɥɶɲɟɧɧɹ 2k � ɩɪɢɡɜɟɞɟ� ɬɨ� ɬɨɝɨ,  ɳɨ 
ɨɛɫɹɝɢ� ɡɟɦɟɥɶɧɨʀ� ɜɥɚɫɧɨɫɬɿ� ɨɞɧɨɨɫɿɛɧɢɯ 
ɝɨɫɩɨɞɚɪɫɬɜ 2v � ɩɨɱɢɧɚɸɬɶ� ɫɬɪɿɦɤɨ� ɡɪɨɫɬɚɬɢ� ɿ 
ɞɨɫɹɝɚɸɬɶ� ɦɚɤɫɢɦɭɦɭ� ɭ� ɛɿɥɶɲ� ɪɚɧɧɿ� ɦɨɦɟɧɬɢ 
ɱɚɫɭ, ɚɥɟ� ɚɛɫɰɢɫɚ� ɰɶɨɝɨ� ɦɚɤɫɢɦɭɦɭ� ɡɧɢɠɭɽɬɶɫɹ. 
Ɉɞɧɨɱɚɫɧɨ� ɨɛɫɹɝɢ� ɡɟɦɥɿ� ɜɥɚɫɧɢɤɿɜ� ɮɟɪɦɟɪɫɶɤɢɯ 
ɝɨɫɩɨɞɚɪɫɬɜ� ɡɦɟɧɲɭɸɬɶɫɹ, ɬɨɛɬɨ� ɪɟɝɭɥɸɜɚɧɧɹ 
ɩɨɞɚɬɤɭ� ɧɚ� ɞɨɞɚɧɭ� ɜɚɪɬɿɫɬɶ� ɡɦɿɳɭɽ� ɜ� ɱɚɫɿ 
ɧɚɫɬɚɧɧɹ� ɬɚɤɢɯ� ɟɤɨɧɨɦɿɱɧɢɯ� ɩɨɞɿɣ, ɹɤ 
ɜɢɧɢɤɧɟɧɧɹ (ɿ� ɡɧɢɤɧɟɧɧɹ) ɩɨɩɢɬɭ� ɧɚ� ɡɟɦɥɸ� ɬɚ 
ɚɝɪɚɪɧɢɣ�ɩɪɨɞɭɤɬ�ɧɚ�ɪɿɜɧɿ�ɫɟɪɟɞɧɿɯ�ɩɨɬɪɟɛ.  

Ɉɬɠɟ, ɡɛɿɥɶɲɟɧɧɹ� ɫɬɚɜɤɢ� ɩɨɞɚɬɤɭ� ɧɚ� ɞɨɞɚɧɭ 
ɜɚɪɬɿɫɬɶ� ɜɩɥɢɜɚɽ� ɧɚ� ɮɿɧɚɧɫɨɜɢɣ� ɫɬɚɧ� ɜɫɿɯ 
ɭɱɚɫɧɢɤɿɜ�ɟɤɨɧɨɦɿɤɢ�ɿ�ɰɟɣ�ɜɩɥɢɜ�ɬɢɦ�ɫɢɥɶɧɿɲɢɣ, 
ɱɢɦ� ɛɿɥɶɲɿ� ɡɟɦɥɟɜɨɥɨɞɿɧɧɹ� ɱɢ� ɮɿɧɚɧɫɨɜɿ 
ɡɚɨɳɚɞɠɟɧɧɹ�ɦɚɽ�ɜɿɞɩɨɜɿɞɧɚ�ɝɪɭɩɚ. 



ɆɈȾȿɅɘȼȺɇɇə�ɎȱɇȺɇɋɈȼɂɏ�ɉɈɌɈɄȱȼ�ȼɅȺɋɇɂɄȱȼ�ɁȿɆɅȱ�ɋȱɅɖɋɖɄɈȽɈɋɉɈȾȺɊɋɖɄɈȽɈ  
ɉɊɂɁɇȺɑȿɇɇə�Ɂ�ɍɊȺɏɍȼȺɇɇəɆ�ȼɉɅɂȼɍ�ɉɈȾȺɌɄȱȼ 

182 �ɇɚɭɤɨɜɢɣ�ɜɿɫɧɢɤ�ɑɟɪɧɿɜɟɰɶɤɨɝɨ�ɭɧɿɜɟɪɫɢɬɟɬɭ. 2015. ȼɢɩɭɫɤ 730-731. ȿɤɨɧɨɦɿɤɚ 

 
Ɋɢɫ. 4. Ƚɪɚɮɿɤɢ�ɡɚɥɟɠɧɨɫɬɿ�ɪɨɡɜ¶ɹɡɤɿɜ 2 ( )v t �ɜɿɞ�ɫɬɚɜɤɢ 2k �ɩɨɞɚɬɤɭ�ɧɚ�ɞɨɞɚɬɧɭ�ɜɚɪɬɿɫɬɶ  

Ɂɚɡɧɚɱɢɦɨ, ɳɨ� ɡɦɨɞɟɥɶɨɜɚɧɚ� ɬɭɬ� ɡɦɿɧɚ 
ɫɬɪɭɤɬɭɪɢ� ɡɟɦɟɥɶɧɨʀ� ɜɥɚɫɧɨɫɬɿ� ɜ� ɧɚɲɿɣ� ɤɪɚʀɧɿ 
ɜɿɞɛɭɜɚɥɚɫɹ� ɩɿɫɥɹ� ɚɝɪɚɪɧɢɯ� ɪɟɮɨɪɦ� ɞɪɭɝɨʀ 
ɩɨɥɨɜɢɧɢ 19 ɫɬɨɥɿɬɬɹ. Ɂɚ� ɿɫɧɭɸɱɢɯ� ɬɟɧɞɟɧɰɿɣ 
ɡɛɿɥɶɲɟɧɧɹ� ɫɬɚɜɤɢ� ɩɨɞɚɬɤɭ� ɧɚ� ɞɨɞɚɧɭ� ɜɚɪɬɿɫɬɶ 
ɩɪɢɡɜɟɞɟ� ɞɨ� ɡɧɢɤɧɟɧɧɹ� ɨɞɧɨɨɫɿɛɧɢɯ� ɜɥɚɫɧɢɤɿɜ 
ɩɚʀɜ (ɪɢɫ. 4).  

ȼɢɫɧɨɜɤɢ� ɬɚ� ɩɟɪɫɩɟɤɬɢɜɢ� ɩɨɞɚɥɶɲɢɯ 
ɞɨɫɥɿɞɠɟɧɶ. ɉɪɨɬɹɝɨɦ� ɤɨɪɨɬɤɨɬɪɢɜɚɥɢɯ 
ɩɪɨɦɿɠɤɿɜ� ɱɚɫɭ� ɡɛɿɥɶɲɟɧɧɹ� ɫɬɚɜɤɢ� ɩɨɞɚɬɤɭ� ɧɚ 
ɞɨɯɿɞ� ɩɨɥɿɩɲɭɽ� ɤɨɧɤɭɪɟɧɬɧɢɣ� ɫɬɚɧ� ɚɝɪɚɪɧɢɯ 
ɩɿɞɩɪɢɽɦɫɬɜ, ɹɤɿ� ɨɬɪɢɦɭɸɬɶ� ɞɟɪɠɚɜɧɿ� ɞɨɬɚɰɿʀ. 

Ɂɦɿɧɚ�ɫɬɚɜɤɢ�ɩɨɞɚɬɤɭ�ɧɚ�ɡɟɦɥɸ�ɡɭɦɨɜɥɸɽ�ɯɜɢɥɸ 
ɟɤɨɧɨɦɿɱɧɢɯ�ɧɚɫɥɿɞɤɿɜ, ɹɤɿ�ɩɪɨɹɜɥɹɸɬɶɫɹ�ɫɩɟɪɲɭ 
ɧɚ� ɜɟɥɢɤɢɯ� ɚɝɚɪɧɢɯ� ɩɿɞɩɪɢɽɦɫɬɜɚɯ, – ɩɨɬɿɦ� ɧɚ 
ɫɟɪɟɞɧɿɯ� ɿ� ɦɚɥɢɯ, ɩɿɡɧɿɲɟ – ɧɚ� ɿɧɲɢɯ� ɫɟɤɬɨɪɚɯ 
ɟɤɨɧɨɦɿɤɢ. Ɂɦɿɧɚ� ɫɬɚɜɤɢ� ɩɨɞɚɬɤɭ� ɧɚ� ɞɨɞɚɧɭ 
ɜɚɪɬɿɫɬɶ� ɡɦɿɳɭɽ� ɜ� ɱɚɫɿ� ɧɚɫɬɚɧɧɹ� ɛɚɝɚɬɶɨɯ 
ɟɤɨɧɨɦɿɱɧɢɯ� ɩɨɞɿɣ, ɩɪɢɱɨɦɭ� ɧɚɩɪɹɦ� ɰɶɨɝɨ 
ɡɦɿɳɟɧɧɹ� ɡɚɥɟɠɢɬɶ� ɜɿɞ� ɬɨɝɨ, ɱɢ� ɮɿɧɚɧɫɨɜɚ 
ɫɩɪɨɦɨɠɧɿɫɬɶ� ɩɥɚɬɧɢɤɚ� ɩɨɞɚɬɤɭ� ɛɿɥɶɲɚ, ɱɢ 
ɦɟɧɲɚ� ɡɚ� ɪɿɜɟɧɶ� ɫɩɨɠɢɜɚɧɧɹ, ɳɨ� ɜɿɞɩɨɜɿɞɚɽ 
ɩɪɨɠɢɬɤɨɜɨɦɭ�ɦɿɧɿɦɭɦɭ. 
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Ⱥɧɧɨɬɚɰɢɹ 

ȼɚɫɢɥɢɣ  Ƚɪɢɝɨɪɤɢɜ, ɋɜɹɬɨɫɥɚɜ�ɂɳɟɧɤɨ 
 

ɆɈȾȿɅɂɊɈȼȺɇɂȿ�ɎɂɇȺɇɋɈȼɕɏ�ɉɈɌɈɄɈȼ�ȼɅȺȾȿɅɖɐȿȼ�ɁȿɆɅɂ 
ɋȿɅɖɋɄɈɏɈɁəɃɋɌȼȿɇɇɈȽɈ�ɇȺɁɇȺɑȿɇɂə�ɋ�ɍɑȿɌɈɆ�ȼɅɂəɇɂə�ɇȺɅɈȽɈȼ 

Ɋɚɡɪɚɛɨɬɚɧɨ� ɷɤɨɧɨɦɢɤɨ�ɦɚɬɟɦɚɬɢɱɟɫɤɭɸ� ɦɨɞɟɥɶ, ɨɩɢɫɵɜɚɸɳɭɸ� ɯɨɡɹɣɫɬɜɟɧɧɭɸ� ɞɟɹɬɟɥɶɧɨɫɬɶ 
ɫɨɛɫɬɜɟɧɧɢɤɨɜ� ɡɟɦɟɥɶ� ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ� ɧɚɡɧɚɱɟɧɢɹ� ɫ� ɭɱɟɬɨɦ� ɨɫɧɨɜɧɵɯ� ɤɚɬɟɝɨɪɢɣ� ɧɚɥɨɝɨɜ. Ⱥɩɪɨɛɚɰɢɹ 
ɦɨɞɟɥɢ�ɧɚ�ɷɤɫɩɟɪɬɧɵɯ�ɞɚɧɧɵɯ�ɩɨɡɜɨɥɢɥɚ�ɩɨɥɭɱɢɬɶ�ɪɹɞ�ɜɚɠɧɵɯ�ɤɨɧɰɟɩɬɭɚɥɶɧɵɯ�ɜɵɜɨɞɨɜ. 

Ʉɥɸɱɟɜɵɟ�ɫɥɨɜɚ:�ɦɨɞɟɥɶ, ɪɵɧɨɤ�ɡɟɦɥɢ�ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ�ɧɚɡɧɚɱɟɧɢɹ, ɧɚɥɨɝɢ, ɚɪɟɧɞɚ, ɧɚɤɨɩɥɟɧɢɹ. 
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MODELING OF FINANCIAL FLOWS OWNERS OF FARM LAND WITH THE INFLUENCE OF TAX 
This paper developed economic and mathematical model that describes the business activities of owners of 

agricultural land, with the main categories of taxes. Testing the model expert analysis allowed to get some important 
conceptual conclusions. 
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