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Аɧɨɬаɰіɹ. ɉɪɨɜɟɞɟɧɨ ɚɧɚɥɿɡ ɬɟɯɧɿɱɧɢɯ ɪɿɲɟɧɶ ɳɨɞɨ ɩɪɢɫɬɪɨʀɜ ɩɪɢɦɭɫɨɜɨɝɨ ɡɧɢɠɟɧɧɹ ɲɜɢɞɤɨ-
ɫɬɿ ɚɜɬɨɦɨɛɿɥɿɜ (ɉɉɁША). Ɋɨɡɪɨɛɥɟɧɨ ɤɨɧɫɬɪɭɤɰɿɸ ɉɉɁША ɡ ɮɭɧɤɰɿєɸ ɝɟɧɟɪɭɜɚɧɧɹ ɟɥɟɤɬɪɨ-
ɟɧɟɪɝɿʀ (ȿȿ). ɇɚɜɟɞɟɧɨ ɣɨɝɨ ɫɯɟɦɚɬɢɱɧɿ ɤɪɟɫɥɟɧɧɹ, ɫɯɟɦɭ ɟɥɟɤɬɪɢɱɧɭ ɩɪɢɧɰɢɩɨɜɭ ɿ ɪɨɡɤɪɢɬɨ 
ɩɪɢɧɰɢɩ ɞɿʀ. Ɂɚɩɪɨɩɨɧɨɜɚɧɨ ɨɞɢɧ ɡ ɜɚɪɿɚɧɬɿɜ ɩɿɲɨɯɿɞɧɨɝɨ ɩɟɪɟɯɨɞɭ ɡ ɞɨɞɚɬɤɨɜɢɦ ɨɫɜɿɬɥɟɧɧɹɦ 

ɬɚ ɡ ɥɚɡɟɪɧɨɸ ɫɢɝɧɚɥɶɧɨɸ ɫɢɫɬɟɦɨɸ, ɳɨ ɨɛɥɚɞɧɚɧɢɣ ɉɉɁША ɡ ɮɭɧɤɰɿєɸ ɝɟɧɟɪɭɜɚɧɧɹ ȿȿ. ɉɪɨ-
ɜɟɞɟɧɨ ɦɨɞɟɥɸɜɚɧɧɹ ɤɿɥɶɤɨɫɬɿ ȿȿ, ɹɤɭ ɡɞɚɬɟɧ ɡɝɟɧɟɪɭɜɚɬɢ ɡɚɩɪɨɩɨɧɨɜɚɧɢɣ ɩɪɢɫɬɪɿɣ ɡɚɥɟɠɧɨ 
ɜɿɞ ɿɧɬɟɧɫɢɜɧɨɫɬɿ ɞɨɪɨɠɧɶɨɝɨ ɪɭɯɭ. 
Клɸɱɨві ɫлɨва: ɟɧɟɪɝɨɟɮɟɤɬɢɜɧɿ ɬɟɯɧɨɥɨɝɿʀ, ɝɟɧɟɪɭɜɚɧɧɹ ɟɥɟɤɬɪɨɟɧɟɪɝɿʀ, ɚɥɶɬɟɪɧɚɬɢɜɧɿ ɞɠɟ-
ɪɟɥɚ ɟɥɟɤɬɪɨɟɧɟɪɝɿʀ, ɛɟɡɩɟɤɚ ɞɨɪɨɠɧɶɨɝɨ ɪɭɯɭ. 
 

ȼɫɬɭɩ 

ɇɟɛɟɡɩɟɤɚ, ɹɤɭ ɧɟɫɭɬɶ ɜ ɫɨɛɿ ɚɜɬɨɬɪɚɧɫɩɨ-
ɪɬɧɿ ɡɚɫɨɛɢ, ɳɨ ʀɞɭɬɶ ɧɚ ɜɟɥɢɤɿɣ ɲɜɢɞɤɨɫɬɿ 
ɩɨɜɡ ɥɸɞɧɿ ɦɿɫɰɹ, ɬɚɤɿ ɹɤ: ɲɤɨɥɢ, ɭɧɿɜɟɪɫɢɬɟ-
ɬɢ, ɬɨɪɝɿɜɟɥɶɧɿ ɰɟɧɬɪɢ, ɞɨɲɤɿɥɶɧɿ ɭɫɬɚɧɨɜɢ, 

ɥɿɤɚɪɧɿ, є ɜɤɪɚɣ ɜɢɫɨɤɨɸ.  

əɤ ɩɨɤɚɡɭɸɬɶ ɫɬɚɬɢɫɬɢɱɧɿ ɞɚɧɿ, ɜ ɛɚɝɚɬɶɨɯ 
ɜɢɩɚɞɤɚɯ ɜɨɞɿʀ ɧɟ ɡɧɢɠɭɸɬɶ ɲɜɢɞɤɨɫɬɿ ɪɭɯɭ 
ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɨɝɨ ɡɚɫɨɛɭ, ɩɟɪɟɬɢɧɚɸɱɢ ɨɛ-

ɥɚɫɬɶ ɩɿɲɨɯɿɞɧɨɝɨ ɩɟɪɟɯɨɞɭ. Ɂɚɡɜɢɱɚɣ ɜɢɪɿ-
ɲɟɧɧɹ ɰɿєʀ ɩɪɨɛɥɟɦɢ ɩɨɤɥɚɞɚɥɨɫɶ ɧɚ ɞɨɪɨɠ-

ɧɸ ɪɨɡɦɿɬɤɭ ɬɚ ɫɩɟɰɿɚɥɶɧɿ ɡɧɚɤɢ, ɹɤɿ 
ɩɨɩɟɪɟɞɠɚɥɢ ɩɪɨ ɪɨɡɬɚɲɭɜɚɧɧɹ ɩɿɲɨɯɿɞɧɨɝɨ 
ɩɟɪɟɯɨɞɭ. ɐɶɨɝɨ ɧɟ ɡɚɜɠɞɢ ɜɢɫɬɚɱɚє. Ʉɪɿɦ 

ɬɨɝɨ, ɿ ɩɿɲɨɯɨɞɢ ɬɚɤɨɠ ɫɬɜɨɪɸɸɬɶ ɚɜɚɪɿɣɧɿ 
ɫɢɬɭɚɰɿʀ, ɩɨɪɭɲɭɸɱɢ ɩɪɚɜɢɥɚ ɞɨɪɨɠɧɶɨɝɨ 

ɪɭɯɭ.  
ɑɟɪɟɡ ɜɫɟ ɜɢɳɟ ɡɚɡɧɚɱɟɧɟ, ɤɿɥɶɤɿɫɬɶ ɚɜɚɪɿɣ 

ɿ ɞɨɫɿ ɡɚɥɢɲɚєɬɶɫɹ ɜɢɫɨɤɨɸ. ɐɟ ɫɬɨɫɭєɬɶɫɹ ɧɟ 
ɬɿɥɶɤɢ ɍɤɪɚʀɧɢ, ɚ ɿ ɜɫɶɨɝɨ ɫɜɿɬɭ [1, 2]. 

ȼ ɛɚɝɚɬɶɨɯ ɜɢɩɚɞɤɚɯ ɞɥɹ ɜɢɪɿɲɟɧɧɹ ɜɤɚ-
ɡɚɧɨʀ ɩɪɨɛɥɟɦɢ ɩɨɬɪɿɛɧɨ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ 

ɞɨɞɚɬɤɨɜɟ ɨɛɥɚɞɧɚɧɧɹ. ɐɟ ɫɬɚє ɧɚɝɚɥɶɧɢɦ, 

ɨɫɨɛɥɢɜɨ ɜ ɬɟɦɧɢɣ ɱɚɫ ɞɨɛɢ ɚɛɨ ɩɪɢ ɩɨɝɿɪ-
ɲɟɧɧɿ ɩɨɝɨɞɧɢɯ ɭɦɨɜ, ɳɨ ɩɪɢɡɜɨɞɢɬɶ ɞɨ 

ɡɧɢɠɟɧɧɹ ɜɢɞɢɦɨɫɬɿ ɧɚ ɞɨɪɨɡɿ. 
Ⱦɥɹ ɭɡɝɨɞɠɟɧɧɹ ɩɨɜɟɞɿɧɤɢ ɩɿɲɨɯɨɞɿɜ ɿ ɜɨ-

ɞɿʀɜ,  ɡ ɦɟɬɨɸ ɡɦɟɧɲɟɧɧɹ ɧɟɛɟɡɩɟɤɢ ɜɫɿɯ ɭɱɚ-
ɫɧɢɤɿɜ ɞɨɪɨɠɧɶɨɝɨ ɪɭɯɭ, ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ 
ɪɿɡɧɨɦɚɧɿɬɧɿ ɩɪɢɫɬɪɨʀ, ɧɚɩɪɢɤɥɚɞ, ɫɩɟɰɿɚɥɶɧɿ 
ɞɨɪɨɠɧɿ ɩɟɪɟɲɤɨɞɢ – ɬɚɤ ɡɜɚɧɿ «ɥɟɠɚɱɿ ɩɨɥɿ-
ɰɟɣɫɶɤɿ», ɳɨ ɡɦɭɲɭɸɬɶ ɜɨɞɿʀɜ ɡɦɟɧɲɭɜɚɬɢ 

ɲɜɢɞɤɿɫɬɶ [3, 4]. Ⱦɥɹ ɩɪɢɜɟɪɧɟɧɧɹ ɭɜɚɝɢ ɞɨ 

ɫɢɝɧɚɥɭ ɫɜɿɬɥɨɮɨɪɚ ɧɚ ɩɿɲɨɯɿɞɧɢɯ ɩɟɪɟɯɨɞɚɯ 

ɪɨɡɪɨɛɥɹɸɬɶ ɧɟɫɬɚɧɞɚɪɬɧɿ ɦɟɬɨɞɢ, ɪɨɡɝɥɹɧɭ-

ɬɿ ɭ ɪɨɛɨɬɚɯ [5, 6].  

Ɍɨɦɭ ɪɨɡɪɨɛɤɚ ɩɪɢɫɬɪɨɸ ɞɥɹ ɡɚɛɟɡɩɟɱɟɧ-

ɧɹ ɡɧɢɠɟɧɧɹ ɲɜɢɞɤɨɫɬɿ ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɢɯ 
ɡɚɫɨɛɿɜ ɛɿɥɹ ɩɿɲɨɯɿɞɧɢɯ ɩɟɪɟɯɨɞɿɜ, ɳɨ ɡɪɨ-
ɛɢɬɶ ɰɸ ɱɚɫɬɢɧɭ ɞɨɪɨɝɢ ɛɟɡɩɟɱɧɨɸ ɞɥɹ ɜɫɿɯ 
ɭɱɚɫɧɢɤɿɜ ɞɨɪɨɠɧɶɨɝɨ ɪɭɯɭ, є ɚɤɬɭɚɥɶɧɢɦ 

ɡɚɜɞɚɧɧɹɦ.  

 

Ɇɟɬɚ ɿ ɩɨɫɬɚɧɨɜɤɚ ɡɚɜɞɚɧɧɹ 

Ɇɟɬɨɸ ɪɨɛɨɬɢ є ɪɨɡɪɨɛɤɚ ɩɪɢɫɬɪɨɸ ɝɟɧɟ-
ɪɭɜɚɧɧɹ ɟɥɟɤɬɪɢɱɧɨʀ ɟɧɟɪɝɿʀ ɬɚ ɩɪɢɦɭɫɨɜɨɝɨ 
ɡɧɢɠɟɧɧɹ ɲɜɢɞɤɨɫɬɿ ɚɜɬɨɦɨɛɿɥɿɜ ɞɥɹ ɨɛɥɚɞ-

ɧɚɧɧɹ ɩɿɲɨɯɿɞɧɢɯ ɩɟɪɟɯɨɞɿɜ ɬɚ ɿɧɲɢɯ ɞɿɥɹ-
ɧɨɤ ɞɨɪɨɝɢ, ɞɟ є ɧɟɨɛɯɿɞɧɿɫɬɶ ɭ ɡɧɢɠɟɧɧɿ 
ɲɜɢɞɤɨɫɬɿ ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɢɯ ɡɚɫɨɛɿɜ. 
Ⱦɥɹ ɞɨɫɹɝɧɟɧɧɹ ɩɨɫɬɚɜɥɟɧɨʀ ɦɟɬɢ ɧɟɨɛ-

ɯɿɞɧɨ ɜɢɪɿɲɢɬɢ ɧɚɫɬɭɩɧɿ ɡɚɞɚɱɿ:  
� ɩɪɨɜɟɫɬɢ ɚɧɚɥɿɡ ɬɟɯɧɿɱɧɢɯ ɪɿɲɟɧɶ ɩɪɢ-

ɫɬɪɨʀɜ ɩɪɢɦɭɫɨɜɨɝɨ ɡɧɢɠɟɧɧɹ ɲɜɢɞɤɨɫɬɿ ɚɜ-
ɬɨɦɨɛɿɥɿɜ;  

� ɪɨɡɪɨɛɢɬɢ ɤɨɧɫɬɪɭɤɰɿɸ ɩɪɢɫɬɪɨɸ 

ɩɪɢɦɭɫɨɜɨɝɨ ɡɧɢɠɟɧɧɹ ɲɜɢɞɤɨɫɬɿ ɚɜɬɨɦɨɛɿ-
ɥɿɜ ɡ ɮɭɧɤɰɿєɸ ɝɟɧɟɪɭɜɚɧɧɹ ɟɥɟɤɬɪɨɟɧɟɪɝɿʀ 
(ȿȿ);  

� ɪɨɡɤɪɢɬɢ ɩɪɢɧɰɢɩ ɞɿʀ ɪɨɡɪɨɛɥɟɧɨɝɨ 
ɩɪɢɫɬɪɨɸ; 

� ɡɚɩɪɨɩɨɧɭɜɚɬɢ ɨɞɢɧ ɡ ɜɚɪɿɚɧɬɿɜ ɩɿɲɨ-
ɯɿɞɧɨɝɨ ɩɟɪɟɯɨɞɭ ɡ ɞɨɞɚɬɤɨɜɢɦ ɨɫɜɿɬɥɟɧɧɹɦ 

ɬɚ ɡ ɥɚɡɟɪɧɨɸ ɫɢɝɧɚɥɶɧɨɸ ɫɢɫɬɟɦɨɸ, ɳɨ ɨɛ-

ɥɚɞɧɚɧɢɣ ɩɪɢɫɬɪɨɹɦɢ ɩɪɢɦɭɫɨɜɨɝɨ ɡɧɢɠɟɧɧɹ 
ɲɜɢɞɤɨɫɬɿ ɚɜɬɨɦɨɛɿɥɿɜ ɡ ɮɭɧɤɰɿєɸ ɝɟɧɟɪɭ-
ɜɚɧɧɹ ɟɥɟɤɬɪɢɱɧɨʀ ɟɧɟɪɝɿʀ.  
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Ⱥɧɚɥɿɡ ɩɭɛɥɿɤɚɰɿɣ 

ɉɪɢɫɬɪɿɣ ɩɪɢɦɭɫɨɜɨɝɨ ɡɧɢɠɟɧɧɹ ɲɜɢɞɤɨ-
ɫɬɿ  ɚɜɬɨɦɨɛɿɥɿɜ (ɉɉɁɒȺ) ɡ ɮɭɧɤɰɿєɸ ɝɟɧɟ-
ɪɭɜɚɧɧɹ ȿȿ ɜɿɞɧɨɫɢɬɶɫɹ ɹɤ ɞɨ ɫɮɟɪɢ ɞɨɪɨɠ-

ɧɶɨɝɨ ɛɭɞɿɜɧɢɰɬɜɚ, ɛɟɡɩɟɤɢ ɞɨɪɨɠɧɶɨɝɨ ɪɭɯɭ, 
ɬɚɤ ɿ ɞɨ ɩɨɧɨɜɥɸɜɚɧɢɯ ɡɟɥɟɧɢɯ ɞɠɟɪɟɥ ɟɥɟɤ-
ɬɪɢɱɧɨʀ ɟɧɟɪɝɿʀ. ȼ ɞɚɧɨɦɭ ɜɢɩɚɞɤɭ ɣɞɟɬɶɫɹ 
ɩɪɨ ɩɟɪɟɬɜɨɪɟɧɧɹ  ɤɿɧɟɬɢɱɧɨʀ ɟɧɟɪɝɿʀ ɜ ɟɥɟɤɬ-
ɪɢɱɧɭ [7].  

Ⱥɧɚɥɨɝɨɦ ɉɉɁɒȺ ɡ ɮɭɧɤɰɿєɸ ɝɟɧɟɪɭɜɚɧɧɹ 
ɟɥɟɤɬɪɢɱɧɨʀ ȿȿ є ɨɛɦɟɠɭɜɚɱ ɲɜɢɞɤɨɫɬɿ, ɳɨ 
ɝɟɧɟɪɭє ɟɥɟɤɬɪɢɱɧɭ ɟɧɟɪɝɿɸ, ɡɚɩɪɨɩɨɧɨɜɚɧɢɣ 

ɚɜɬɨɪɚɦɢ ɩɚɬɟɧɬɭ [8]. ȼɿɧ ɩɨєɞɧɭє ɜ ɫɨɛɿ ɞɜɿ 
ɮɭɧɤɰɿʀ: ɩɪɚɰɸє ɹɤ ɡɜɢɱɚɣɧɢɣ ɨɛɦɟɠɭɜɚɱ 
ɲɜɢɞɤɨɫɬɿ («ɥɟɠɚɱɢɣ ɩɨɥɿɰɟɣɫɶɤɢɣ»), ɚ ɬɚɤɨɠ 

ɩɟɪɟɬɜɨɪɸє ɤɿɧɟɬɢɱɧɭ ɟɧɟɪɝɿɸ ɿ ɜɚɝɨɜɭ ɫɢɥɭ 
ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɡɚɫɨɛɭ (ɌɁ) ɜ ɟɥɟɤɬɪɢɱɧɭ. Ⱥɜɬɨ-
ɪɢ ɰɶɨɝɨ ɩɚɬɟɧɬɭ ɫɬɜɟɪɞɠɭɸɬɶ, ɳɨ ɟɥɟɤɬɪɨɟ-
ɧɟɪɝɿɹ ɝɟɧɟɪɭєɬɶɫɹ ɥɿɧɿɣɧɢɦ ɟɥɟɤɬɪɢɱɧɢɦ ɝɟɧɟ-
ɪɚɬɨɪɨɦ, ɜɛɭɞɨɜɚɧɢɦ ɜɫɟɪɟɞɢɧɿ «ɥɟɠɚɱɨɝɨ 
ɩɨɥɿɰɟɣɫɶɤɨɝɨ», ɩɿɞ ɱɚɫ ɧɚʀɡɞɭ ɌɁ ɧɚ ɧɶɨɝɨ. 
ɐɟɣ ɩɪɢɫɬɪɿɣ ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɞɥɹ ɨɛɦɟɠɟɧɧɹ 
ɲɜɢɞɤɨɫɬɿ ɚɜɬɨɦɨɛɿɥɹ ɬɚ, ɨɞɧɨɱɚɫɧɨ, ɹɤ ɩɨɧɨɜ-
ɥɸɜɚɧɟ ɞɠɟɪɟɥɨ ȿȿ, ɹɤɚ ɦɨɠɟ ɛɭɬɢ ɜɢɤɨɪɢɫɬɚ-
ɧɚ ɟɥɟɤɬɪɨɫɩɨɠɢɜɚɱɚɦɢ, ɳɨ ɪɨɡɬɚɲɨɜɚɧɿ ɩɨ-
ɪɭɱ,  – ɠɢɜɥɟɧɧɹ ɞɨɦɚɲɧɿɯ ɝɨɫɩɨɞɚɪɫɬɜ, ɲɤɿɥ, 
ɨɮɿɫɧɢɯ ɛɭɞɿɜɟɥɶ, ɬɨɪɝɨɜɟɥɶɧɢɯ ɰɟɧɬɪɿɜ ɬɨɳɨ. 
ɇɟɞɨɥɿɤɨɦ ɰɿєʀ ɪɨɡɪɨɛɤɢ є ʀʀ ɜɿɞɧɨɫɧɨ ɦɚɥɚ 
ɟɮɟɤɬɢɜɧɿɫɬɶ, ɚɞɠɟ ɤɿɥɶɤɿɫɬɶ ȿȿ, ɳɨ ɛɭɞɟ ɡɝɟ-
ɧɟɪɨɜɚɧɨ, ɧɚɩɪɹɦɭ ɡɚɥɟɠɢɬɶ ɜɿɞ ɲɜɢɞɤɨɫɬɿ ɩɟ-
ɪɟɦɿɳɟɧɧɹ ɪɨɬɨɪɚ ɜɿɞɧɨɫɧɨ ɫɬɚɬɨɪɚ. Ɍɨɛɬɨ ɞɥɹ 
ɟɮɟɤɬɢɜɧɨʀ ɝɟɧɟɪɚɰɿʀ ȿȿ ɧɟɨɛɯɿɞɧɨ, ɳɨɛ ɚɜɬɨɬ-
ɪɚɧɫɩɨɪɬɧɿ ɡɚɫɨɛɢ ɩɪɨʀɡɞɢɥɢ ɰɟɣ ɩɪɢɫɬɪɿɣ ɧɚ 
ɜɟɥɢɤɿɣ ɲɜɢɞɤɨɫɬɿ.  
Ⱥɜɬɨɪɢ ɩɚɬɟɧɬɭ [9] ɡɚɩɪɨɩɨɧɭɜɚɥɢ ɟɥɟɤɬɪɨ-

ɦɟɯɚɧɿɱɧɢɣ ɩɪɢɫɬɪɿɣ ɩɟɪɟɬɜɨɪɟɧɧɹ ɤɿɧɟɬɢɱɧɨʀ 
ɟɧɟɪɝɿʀ ɜ ɟɥɟɤɬɪɢɱɧɭ ɿɡ ɩɪɭɠɢɧɧɢɦ ɧɚɤɨɩɢɱɭ-
ɜɚɱɟɦ. ɐɟɣ ɩɪɢɫɬɪɿɣ ɦɨɠɧɚ ɪɨɡɝɥɹɞɚɬɢ ɹɤ ɳɟ 
ɨɞɢɧ ɚɧɚɥɨɝ ɞɨ ɡɚɩɪɨɩɨɧɨɜɚɧɨɝɨ ɩɪɢɫɬɪɨɸ 

ɩɪɢɦɭɫɨɜɨɝɨ ɡɧɢɠɟɧɧɹ ɲɜɢɞɤɨɫɬɿ ɡ ɮɭɧɤɰɿєɸ 

ɝɟɧɟɪɭɜɚɧɧɹ ȿȿ. əɤ ɨɩɢɫɚɧɨ ɜ ɩɚɬɟɧɬɿ [9], ɜɿɧ 

ɦɚє ɤɨɪɩɭɫ ɿɡ ɧɚɬɢɫɤɧɨɸ ɤɪɢɲɤɨɸ, ɜ ɹɤɨɦɭ 
ɫɩɿɜɜɿɫɧɨ ɪɨɡɦɿɳɟɧɿ ɪɨɬɨɪ ɿ ɫɬɚɬɨɪ, ɡ ɦɨɠɥɢɜɿɫ-
ɬɸ ʀɯ ɩɟɪɟɦɿɳɟɧɧɹ ɨɞɢɧ ɜɿɞɧɨɫɧɨ ɨɞɧɨɝɨ. Ɋɨ-
ɬɨɪ ɜɢɤɨɧɚɧɨ ɡ ɧɟɨɞɢɦɨɜɢɯ ɦɚɝɧɿɬɿɜ, ɚ ɨɞɧɚɤɨɜɿ 
ɤɿɧɰɿ ɨɛɦɨɬɨɤ ɫɬɚɬɨɪɚ ɡ’єɞɧɚɧɿ ɦɿɠ ɫɨɛɨɸ ɬɚ 
ɜɢɯɨɞɹɬɶ ɞɨ ɟɥɟɤɬɪɢɱɧɨɝɨ ɜɢɩɪɹɦɥɹɱɚ. ɐɟɣ 

ɩɪɢɫɬɪɿɣ ɦɨɠɟ ɛɭɬɢ ɜɢɤɨɪɢɫɬɚɧɢɣ ɹɤ ɚɥɶɬɟɪɧɚ-
ɬɢɜɧɟ ɬɚ ɞɟɰɟɧɬɪɚɥɿɡɨɜɚɧɟ ɦɚɥɨɩɨɬɭɠɧɟ ɞɠɟ-
ɪɟɥɨ ȿȿ. Ƀɨɝɨ ɧɟɞɨɥɿɤɨɦ є ɦɚɥɚ ɟɮɟɤɬɢɜɧɿɫɬɶ, 
ɚɞɠɟ ɤɿɥɶɤɿɫɬɶ ɡɝɟɧɟɪɨɜɚɧɨʀ ȿȿ ɧɚɩɪɹɦɭ ɡɚɥɟ-
ɠɢɬɶ ɜɿɞ ɤɿɥɶɤɨɫɬɿ ɬɚ ɲɜɢɞɤɨɫɬɿ ɧɚɬɢɫɤɚɧɧɹ. 
Ʉɪɿɦ ɬɨɝɨ, ɜɿɧ ɧɟ ɩɿɞɯɨɞɢɬɶ ɞɥɹ ɜɢɤɨɪɢɫɬɚɧɧɹ ɜ 
ɹɤɨɫɬɿ ɩɪɢɫɬɪɨɸ ɩɪɢɦɭɫɨɜɨɝɨ ɡɧɢɠɟɧɧɹ ɲɜɢɞ-
ɤɨɫɬɿ ɚɜɬɨɦɨɛɿɥɿɜ, ɛɨ ɧɟ ɪɨɡɪɚɯɨɜɚɧɢɣ ɧɚ ɜɚɝɭ 
ɌɁ. 

ȼ ɪɨɛɨɬɿ [10] ɡɚɩɪɨɩɨɧɨɜɚɧɨ ɬɚɤ ɡɜɚɧɢɣ ɝɟ-
ɧɟɪɚɬɨɪ ɲɜɢɞɤɨɫɬɿ (SBPG) – ɰɟ ɫɢɫɬɟɦɚ, ɳɨ 
ɞɨɡɜɨɥɹє ɜɢɪɨɛɥɹɬɢ ɟɧɟɪɝɿɸ ɜɿɞ ɩɪɨʀɡɞɭ ɩɨ ɧɿɣ 

ɚɜɬɨɦɨɛɿɥɿɜ. Ʉɨɥɢ ɚɜɬɨɦɨɛɿɥɶ ɩɪɨʀɠɞɠɚє ɱɟɪɟɡ 
SBPG, ɣɨɝɨ ɦɟɯɚɧɿɱɧɚ ɫɢɫɬɟɦɚ ɩɨɝɥɢɧɚє ɤɿɧɟ-
ɬɢɱɧɭ ɟɧɟɪɝɿɸ ɚɜɬɨɦɨɛɿɥɹ ɿ ɩɟɪɟɬɜɨɪɸє ʀʀ ɜ 
ɟɥɟɤɬɪɢɱɧɭ. ɍ ɫɬɚɬɬɿ [10] ɩɪɟɞɫɬɚɜɥɟɧɿ ɪɿɡɧɿ 
ɬɢɩɢ ɝɟɧɟɪɚɬɨɪɿɜ SBPG. Ⱥɜɬɨɪɢ ɡɚɡɧɚɱɚɸɬɶ, 
ɳɨ ɦɨɠɧɚ ɡɝɟɧɟɪɭɜɚɬɢ ɞɨ 65 ȼɬ, ɹɤɳɨ ɧɚɬɢɫ-
ɤɚɧɧɹ ɜɢɤɨɧɭєɬɶɫɹ ɦɚɫɨɸ 85 ɤɝ. Ɍɚɤɨɠ, ɚɜɬɨɪɢ 

ɪɨɛɥɹɬɶ ɩɪɢɩɭɳɟɧɧɹ, ɳɨ ɰɿ ɩɨɬɭɠɧɨɫɬɿ ɦɨ-
ɠɭɬɶ ɫɬɚɧɨɜɢɬɢ ɛɥɢɡɶɤɨ ɞɟɫɹɬɤɿɜ ɤȼɬ, ɤɨɥɢ ɌɁ 
ɦɚɫɨɸ ɞɟɤɿɥɶɤɚ ɬɨɧɧ ɛɭɞɭɬɶ ɩɪɨʀɡɞɢɬɢ ɱɟɪɟɡ 
ɝɟɧɟɪɚɬɨɪ SBPG. Ⱦɨ ɧɟɞɨɥɿɤɿɜ ɩɪɟɞɫɬɚɜɥɟɧɨɝɨ 
ɝɟɧɟɪɚɬɨɪɚ ɦɨɠɧɚ ɜɿɞɧɟɫɬɢ ɣɨɝɨ ɫɤɥɚɞɧɭ ɤɨɧɫ-
ɬɪɭɤɰɿɸ, ɞɨɫɢɬɶ ɞɨɪɨɝɢɣ ɦɨɧɬɚɠ ɬɚ ɨɛɫɥɭɝɨɜɭ-
ɜɚɧɧɹ. Ɍɚɤɨɠ ɚɜɬɨɪɢ ɧɟ ɩɪɢɜɨɞɹɬɶ ɤɨɧɤɪɟɬɧɢɯ 
ɬɟɯɧɿɱɧɢɯ ɪɿɲɟɧɶ, ɳɨ ɩɿɞɯɨɞɹɬɶ ɞɥɹ ɦɨɧɬɚɠɭ 
ɬɚɤɢɯ ɝɟɧɟɪɚɬɨɪɿɜ ɧɚ ɞɨɪɨɝɚɯ ɩɨɪɭɱ ɿɡ ɩɿɲɨɯɿɞ-
ɧɢɦɢ ɩɟɪɟɯɨɞɚɦɢ. 

ɍ ɫɬɚɬɬɿ [11] ɡɚɩɪɨɩɨɧɨɜɚɧɨ ɜɢɤɨɪɢɫɬɨɜɭɜɚ-
ɬɢ «ɥɟɠɚɱɢɣ ɩɨɥɿɰɟɣɫɶɤɢɣ», ɳɨ ɦɚє 
ɩ’єɡɨɟɥɟɤɬɪɢɱɧɿ ɟɥɟɦɟɧɬɢ. Ɉɬɠɟ, ɩɪɢ ɩɪɨʀɡɞɿ 
ɱɟɪɟɡ ɧɶɨɝɨ ɚɜɬɨɦɨɛɿɥɹ ɜ ɧɶɨɦɭ ɡɚ ɞɨɩɨɦɨɝɨɸ 

ɩ’єɡɨɟɥɟɦɟɧɬɿɜ ɛɭɞɟ ɝɟɧɟɪɭɜɚɬɢɫɹ ȿȿ. ɇɟɞɨɥɿ-
ɤɨɦ ɬɚɤɨɝɨ ɪɨɞɭ ɩɪɢɫɬɪɨʀɜ є ɬɟ, ɳɨ 
ɩ’єɡɨɟɥɟɤɬɪɢɱɧɿ ɟɥɟɦɟɧɬɢ ɦɚɸɬɶ ɦɚɥɭ ɩɨɬɭɠ-

ɧɿɫɬɶ ɿ ɫɭɦɚɪɧɚ ɤɿɥɶɤɿɫɬɶ ȿȿ, ɳɨ ɦɨɠɟ ɛɭɬɢ ɜɢ-

ɪɨɛɥɟɧɚ ɩɪɢ ɩɪɨʀɡɞɿ ɨɞɧɨɝɨ ɚɜɬɨɦɨɛɿɥɹ, ɧɟ ɩɟ-
ɪɟɜɢɳє 1 ȼɬ, ɳɨ ɡɚɡɧɚɱɟɧɨ ɜ ɪɨɛɨɬɿ [11]. ɓɟ 
ɨɞɧɢɦ ɧɟɞɨɥɿɤɨɦ ɞɚɧɨɝɨ ɩɪɢɫɬɪɨɸ є ɬɟ, ɳɨ  
ɩ’єɡɨɟɥɟɤɬɪɢɱɧɿ ɟɥɟɦɟɧɬɢ ɦɚɸɬɶ ɧɢɡɶɤɭ ɧɚɞɿɣ-

ɧɿɫɬɶ ɬɚ ɞɨɫɢɬɶ ɤɪɢɯɤɿ. ɐɟ ɜ ɪɟɚɥɶɧɢɯ ɞɨɪɨɠɧɿɯ 
ɭɦɨɜɚɯ ɲɜɢɞɤɨ ɩɪɢɡɜɟɞɟ ɞɨ ɜɢɯɨɞɭ ʀɯ ɡ ɪɨɛɨ-
ɱɨɝɨ ɫɬɚɧɭ. 
ɇɚɣɛɿɥɶɲ ɛɥɢɡɶɤɢɦ ɡɚ ɫɜɨʀɦ ɩɪɢɧɰɢɩɨɦ ɞɿʀ 

ɞɨ ɡɚɩɪɨɩɨɧɨɜɚɧɨɝɨ ɩɪɢɫɬɪɨɸ ɩɪɢɦɭɫɨɜɨɝɨ 
ɡɧɢɠɟɧɧɹ ɲɜɢɞɤɨɫɬɿ ɡ ɮɭɧɤɰɿєɸ ɝɟɧɟɪɭɜɚɧɧɹ 
ɟɥɟɤɬɪɢɱɧɨʀ ɟɧɟɪɝɿʀ є ɟɥɟɤɬɪɨɦɟɯɚɧɿɱɧɢɣ ɩɪɢ-

ɫɬɪɿɣ ɩɟɪɟɬɜɨɪɟɧɧɹ ɤɿɧɟɬɢɱɧɨʀ ɟɧɟɪɝɿʀ ɜ ɟɥɟɤɬ-
ɪɢɱɧɭ ɡ ɦɭɥɶɬɢɩɥɿɤɚɬɨɪɨɦ [12–13]. ɍ ɡɚɡɧɚɱɟ-
ɧɢɯ ɪɨɛɨɬɚɯ ɡɚɩɪɨɩɨɧɨɜɚɧɨ ɩɪɢɫɬɪɿɣ 

ɩɟɪɟɬɜɨɪɟɧɧɹ ɤɿɧɟɬɢɱɧɨʀ ɟɧɟɪɝɿʀ ɜɿɞ ɧɚɬɢɫɤɚɧɧɹ 
ɜ ɟɥɟɤɬɪɢɱɧɭ. Ɉɫɧɨɜɧɨɸ ɫɤɥɚɞɨɜɨɸ ɱɚɫɬɢɧɨɸ 

ɞɚɧɨɝɨ ɩɪɢɫɬɪɨɸ є ɟɥɟɤɬɪɨɦɚɲɢɧɧɢɣ ɩɟɪɟɬɜɨ-
ɪɸɜɚɱ. Ƀɨɝɨ ɧɟɞɨɥɿɤɨɦ є ɧɟɜɟɥɢɤɚ ɟɮɟɤɬɢɜ-
ɧɿɫɬɶ. ɐɟ ɩɨɜ’ɹɡɚɧɨ ɡ ɬɢɦ, ɳɨ ɜɿɧ ɪɨɡɪɚɯɨɜɚɧɢɣ 

ɧɚ ɜɚɝɭ ɥɸɞɢɧɢ ɿ ɧɟ ɦɨɠɟ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢɫɹ 
ɹɤ ɝɟɧɟɪɚɬɨɪ ɟɧɟɪɝɿʀ ɜɿɞ ɩɪɢɦɭɫɨɜɨɝɨ ɡɧɢɠɟɧɧɹ 
ɲɜɢɞɤɨɫɬɿ ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɢɯ ɡɚɫɨɛɿɜ.  

 

Ʉɨɧɫɬɪɭɤɰɿɹ ɬɚ ɩɪɢɧɰɢɩ ɞɿʀ ɩɪɢɫɬɪɨɸ 

ɩɪɢɦɭɫɨɜɨɝɨ ɡɧɢɠɟɧɧɹ ɲɜɢɞɤɨɫɬɿ  
ɉɪɢ ɪɨɡɪɨɛɰɿ ɉɉɁɒȺ ɛɭɥɨ ɩɨɫɬɚɜɥɟɧɨ ɡɚ-

ɞɚɱɭ ɪɨɡɲɢɪɟɧɧɹ ɣɨɝɨ ɮɭɧɤɰɿɨɧɚɥɶɧɢɯ ɦɨɠ-

ɥɢɜɨɫɬɟɣ ɿ ɜɢɪɿɲɟɧɧɹ ɩɪɨɛɥɟɦɢ ɧɢɡɶɤɨʀ ɟɮɟɤ-



АȐȠȜȚȜȏіșьțȖȗ ȠȞȎțȟȝȜȞȠ, ȐȖȝ. 45, 2019 

 

 

72 

ɬɢɜɧɨɫɬɿ ɪɨɛɨɬɢ. ɐɟ ɛɭɥɨ ɞɨɫɹɝɧɭɬɨ ɡɚ ɪɚɯɭɧɨɤ 
ɜɞɨɫɤɨɧɚɥɟɧɧɹ ɤɨɧɫɬɪɭɤɰɿʀ ɩɪɢɫɬɪɨɸ ɩɪɢɦɭ-
ɫɨɜɨɝɨ ɡɧɢɠɟɧɧɹ ɲɜɢɞɤɨɫɬɿ. Ⱥ ɫɚɦɟ, ɞɨ ɤɨɧɫ-
ɬɪɭɤɰɿʀ ɩɪɢɫɬɪɨɸ ɡɚɩɪɨɩɨɧɨɜɚɧɨ ɞɨɞɚɬɢ ɟɥɟɤɬ-
ɪɨɦɟɯɚɧɿɱɧɢɣ ɩɟɪɟɬɜɨɪɸɜɚɱ ɟɧɟɪɝɿʀ 
(ɟɥɟɤɬɪɨɦɚɲɢɧɧɢɣ ɜɭɡɨɥ) ɡ ɦɭɥɶɬɢɩɥɿɤɚɬɨɪɨɦ, 

ɳɨ ɩɿɞɜɢɳɭє ɱɚɫɬɨɬɭ ɨɛɟɪɬɚɧɧɹ ɪɨɬɨɪɚ ɟɥɟɤɬ-
ɪɢɱɧɨʀ ɦɚɲɢɧɢ (ɟɥɟɤɬɪɨɝɟɧɟɪɚɬɨɪɚ). Ɉɬɠɟ, 
ɨɫɨɛɥɢɜɿɫɬɸ ɜɤɚɡɚɧɨɝɨ ɉɉɁɒȺ є ɬɟ, ɳɨ ɜɿɧ 

ɜɢɤɨɧɭє ɞɜɿ ɮɭɧɤɰɿʀ:  
– ɩɪɚɰɸє ɹɤ ɡɜɢɱɚɣɧɢɣ ɨɛɦɟɠɭɜɚɱ ɲɜɢɞɤɨ-

ɫɬɿ («ɥɟɠɚɱɢɣ ɩɨɥɿɰɟɣɫɶɤɢɣ»);  

– ɩɿɞ ɱɚɫ ɩɪɨʀɡɞɭ ɌɁ ɱɟɪɟɡ ɧɶɨɝɨ ɝɟɧɟɪɭєɬɶɫɹ 
ȿȿ. ɉɪɢ ɰɶɨɦɭ ɟɮɟɤɬɢɜɧɿɫɬɶ ɩɟɪɟɬɜɨɪɟɧɧɹ ɤɿ-
ɧɟɬɢɱɧɨʀ ɟɧɟɪɝɿʀ ɜ ɟɥɟɤɬɪɢɱɧɭ ɛɭɞɟ ɛɿɥɶɲɨɸ, 

ɧɿɠ ɭ ɜɢɳɟ ɪɨɡɝɥɹɧɭɬɢɯ ɩɪɢɫɬɪɨɹɯ [9–13]. ɐɟ 
ɞɨɫɹɝɚєɬɶɫɹ ɡɚɜɞɹɤɢ ɜɢɤɨɪɢɫɬɚɧɧɸ ɰɢɥɿɧɞɪɢɱ-
ɧɨɝɨ ɦɭɥɶɬɢɩɥɿɤɚɬɨɪɚ ɬɚ ɛɿɥɶɲɨɝɨ ɯɨɞɭ ɪɟɣɤɢ 

ɩɪɢɜɨɞɭ. 
Ʉɨɧɫɬɪɭɤɬɢɜɧɿ ɨɫɨɛɥɢɜɨɫɬɿ ɡɚɩɪɨɩɨɧɨɜɚɧɨ-

ɝɨ ɩɪɢɫɬɪɨɸ ɩɨɹɫɧɸєɬɶɫɹ ɫɯɟɦɚɬɢɱɧɢɦɢ ɤɪɟɫ-
ɥɟɧɧɹɦɢ (ɪɢɫ. 1, 2) [14]. 

 

 
 

Ɋɢɫ. 1. ɋɯɟɦɚ ɪɨɛɨɬɢ ɉɉɁɒȺ ɡ ɮɭɧɤɰɿєɸ ɝɟɧɟɪɭɜɚɧɧɹ ɟɥɟɤɬɪɨɟɧɟɪɝɿʀ [14]1 – ɬɨɜɫɬɨɥɢɫɬɨɜɚ 
ɲɢɧɚ; 2 – ɪɟɣɤɢ ɩɪɢɜɨɞɭ ɟɥɟɤɬɪɨɝɟɧɟɪɚɬɨɪɚ; 3 – ɩɪɭɠɢɧɢ; 4 – ɲɟɫɬɟɪɧɹ ɩɪɢɜɨɞɭ 
ɟɥɟɤɬɪɨɝɟɧɟɪɚɬɨɪɚ; 5 – ɦɭɥɶɬɢɩɥɿɤɚɬɨɪ; 6 – ɟɥɟɤɬɪɨɝɟɧɟɪɚɬɨɪ; F1 – ɫɢɥɚ ɧɚɬɢɫɤɚɧɧɹ; F2 – 

ɫɢɥɚ ɞɿʀ ɩɪɭɠɢɧɢ; υ – ɲɜɢɞɤɿɫɬɶ ɪɭɯɭ ɌɁ 
 

 
 

Ɋɢɫ. 2. ɋɯɟɦɚ ɟɥɟɤɬɪɨɦɚɲɢɧɧɨɝɨ ɜɭɡɥɚ ɩɪɢ-

ɫɬɪɨɸ [14]: 4 – ɲɟɫɬɟɪɧɹ ɩɪɢɜɨɞɭ ɟɥɟɤɬɪɨ-
ɝɟɧɟɪɚɬɨɪɚ; 5 – ɦɭɥɶɬɢɩɥɿɤɚɬɨɪ; 6 – 

ɟɥɟɤɬɪɨɝɟɧɟɪɚɬɨɪ; F1 – ɫɢɥɚ ɧɚɬɢɫɤɚɧɧɹ;  
� – ɤɭɬɨɜɚ ɲɜɢɞɤɿɫɬɶ ɨɛɟɪɬɚɧɧɹ 

 

Ɂɚɩɪɨɩɨɧɨɜɚɧɢɣ ɩɪɢɫɬɪɿɣ ɩɪɢɦɭɫɨɜɨɝɨ 
ɡɧɢɠɟɧɧɹ ɲɜɢɞɤɨɫɬɿ ɡ ɮɭɧɤɰɿєɸ ɝɟɧɟɪɭɜɚɧɧɹ 
ȿȿ ɩɪɚɰɸє ɧɚɫɬɭɩɧɢɦ ɱɢɧɨɦ. Ʉɨɥɢ ɤɨɥɟɫɨ 

ɚɜɬɨɦɨɛɿɥɹ ɡɿ ɲɜɢɞɤɿɫɬɸ υ ɧɚʀɠɞɠɚє ɧɚ ɬɨɜɫ-
ɬɨɥɢɫɬɨɜɭ ɲɢɧɭ 1, ɹɤɚ ɡ’єɞɧɚɧɚ ɡ ɪɟɣɤɚɦɢ 

ɩɪɢɜɨɞɭ ɟɥɟɤɬɪɨɝɟɧɟɪɚɬɨɪɚ 2 ɿ ɩɪɭɠɢɧɚɦɢ 3, 

ɬɨ ɬɨɜɫɬɨɥɢɫɬɨɜɚ ɲɢɧɚ 1 ɩɨɱɢɧɚє ɪɭɯɚɬɢɫɹ 
ɜɧɢɡ ɩɿɞ ɜɚɝɨɸ ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɨɝɨ ɡɚɫɨɛɭ – 

ɩɿɞ ɞɿєɸ ɫɢɥɢ ɧɚɬɢɫɤɚɧɧɹ F1 (ɪɢɫ. 1, 2), ɬɢɦ 

ɫɚɦɢɦ ɩɟɪɟɦɿɳɭє ɨɞɧɭ ɡ ɪɟɣɨɤ ɩɪɢɜɨɞɭ ɟɥɟɤ-
ɬɪɨɝɟɧɟɪɚɬɨɪɚ 2, ɹɤɚ ɫɜɨʀɦɢ ɡɭɛɰɹɦɢ ɡɱɟɩɥɟ-
ɧɚ ɡ ɲɟɫɬɟɪɧɟɸ ɩɪɢɜɨɞɭ ɟɥɟɤɬɪɨɝɟɧɟɪɚɬɨɪɚ 
6. Ɋɟɣɤɚ ɩɪɢɜɨɞɭ ɟɥɟɤɬɪɨɝɟɧɟɪɚɬɨɪɚ 2 ɩɟɪɟ-
ɦɿɳɭєɬɶɫɹ ɜɧɢɡ ɞɨ ɩɨɜɧɨɝɨ ɫɬɢɫɤɚɧɧɹ ɩɪɭ-

ɠɢɧɢ 3 ɿ ɬɢɦ ɫɚɦɢɦ ɨɛɟɪɬɚє ɲɟɫɬɟɪɧɸ ɩɪɢ-

ɜɨɞɭ ɟɥɟɤɬɪɨɝɟɧɟɪɚɬɨɪɚ 4, ɹɤɚ ɠɨɪɫɬɤɨ ɤɪɿ-
ɩɢɬɶɫɹ ɧɚ ɜɚɥɭ ɦɭɥɶɬɢɩɥɿɤɚɬɨɪɚ 5, ɹɤɢɣ ɡɛɿ-
ɥɶɲɭє ɤɭɬɨɜɭ ɲɜɢɞɤɿɫɬɶ ɨɛɟɪɬɚɧɧɹ ω ɪɨɬɨɪɚ 
ɟɥɟɤɬɪɢɱɧɨʀ ɦɚɲɢɧɢ (ɟɥɟɤɬɪɨɝɟɧɟɪɚɬɨɪɚ) 6. 

Ʉɨɥɢ ɤɨɥɟɫɨ ɩɟɪɟɦɿɫɬɢɬɶɫɹ ɧɚ ɞɪɭɝɭ ɩɨɥɨɜɢ-

ɧɭ ɬɨɜɫɬɨɥɢɫɬɨɜɨʀ ɲɢɧɢ 1, ɩɪɨɰɟɫ ɩɨɜɬɨɪɸ-

єɬɶɫɹ, ɚɥɟ ɩɨɱɢɧɚє ɩɪɚɰɸɜɚɬɢ ɞɪɭɝɚ ɪɟɣɤɚ 
ɩɪɢɜɨɞɭ ɟɥɟɤɬɪɨɝɟɧɟɪɚɬɨɪɚ 2. ɉɪɢ ɰɶɨɦɭ 

ɩɪɭɠɢɧɚ 3, ɹɤɚ ɛɭɥɚ ɫɬɢɫɧɭɬɚ ɩɿɞ ɞɿєɸ ɤɨɥɟ-
ɫɚ, ɪɨɡɩɪɹɦɥɹєɬɶɫɹ ɩɿɞ ɞɿєɸ ɫɢɥɢ F2, ɚ ɞɪɭɝɚ 
ɩɪɭɠɢɧɚ, ɧɚɜɩɚɤɢ, ɫɬɢɫɤɚєɬɶɫɹ ɩɿɞ ɞɿєɸ ɫɢɥɢ 

F1, ɿ ɪɨɬɨɪ ɟɥɟɤɬɪɨɝɟɧɟɪɚɬɨɪɚ, ɩɿɞ ɞɿєɸ ɞɪɭ-

ɝɨʀ ɪɟɣɤɢ ɩɪɢɜɨɞɭ ɟɥɟɤɬɪɨɝɟɧɟɪɚɬɨɪɚ 2 ɱɟɪɟɡ 
ɲɟɫɬɟɪɧɸ ɩɪɢɜɨɞɭ ɟɥɟɤɬɪɨɝɟɧɟɪɚɬɨɪɚ 4, ɩɨ-
ɱɢɧɚє ɨɛɟɪɬɚɬɢɫɹ ɭ ɡɜɨɪɨɬɧɨɦɭ ɧɚɩɪɹɦɤɭ ɿ 
ɧɚɜɨɞɢɬɶ ȿɊɋ ɜ ɨɛɦɨɬɤɚɯ ɫɬɚɬɨɪɚ ɡ 
ɜɿɞ’єɦɧɢɦ ɡɧɚɱɟɧɧɹɦ. Ɉɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɟɥɟɤ-
ɬɪɨɝɟɧɟɪɚɬɨɪɚ ɩɿɞɤɥɸɱɟɧɿ ɞɨ ɟɥɟɤɬɪɢɱɧɨɝɨ 
ɜɢɩɪɹɦɥɹɱɚ 7 (ɪɢɫ. 3). ɉɪɢ ɧɚɜɟɞɟɧɧɿ ȿɊɋ ɩɨ 

ɨɛɦɨɬɤɚɯ ɩɨɱɢɧɚє ɩɪɨɬɿɤɚɬɢ ɡɦɿɧɧɢɣ ɟɥɟɤɬ-
ɪɢɱɧɢɣ ɫɬɪɭɦ, ɚ ɩɿɫɥɹ ɣɨɝɨ ɜɢɩɪɹɦɥɟɧɧɹ ɧɚ 
ɟɥɟɤɬɪɢɱɧɨɦɭ ɜɢɩɪɹɦɥɹɱɿ 7 ɜɿɧ ɡɚɪɹɞɠɚє єɦ-

ɧɿɫɧɢɣ ɧɚɝɪɨɦɚɞɠɭɜɚɱ ɋ – ɿɨɧɿɫɬɨɪ ɬɚ ɱɟɪɟɡ 
ɞɿɨɞ VD – ɚɤɭɦɭɥɹɬɨɪɧɭ ɛɚɬɚɪɟɸ GB. ȼɢɦɢ-

ɤɚɱ S ɜɦɢɤɚє ɟɥɟɤɬɪɨɠɢɜɥɟɧɧɹ ɞɨ ɧɚɜɚɧɬɚ-
ɠɟɧɧɹ Z. 
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Ɋɢɫ. 3. ɋɯɟɦɚ ɟɥɟɤɬɪɢɱɧɚ-ɩɪɢɧɰɢɩɨɜɚ ɉɉɁɒȺ, ɳɨ ɝɟɧɟɪɭє ɟɥɟɤɬɪɨɟɧɟɪɝɿɸ: 1 – ɬɨɜɫɬɨɥɢɫɬɨɜɚ 
ɲɢɧɚ; 5 – ɦɭɥɶɬɢɩɥɿɤɚɬɨɪ; 6 – ɟɥɟɤɬɪɨɝɟɧɟɪɚɬɨɪ; 7 – ɟɥɟɤɬɪɢɱɧɢɣ ɜɢɩɪɹɦɥɹɱ; ɋ – єɦɧɿɫɧɢɣ 

ɧɚɝɪɨɦɚɞɠɭɜɚɱ; VD – ɞɿɨɞ; GB – ɚɤɭɦɭɥɹɬɨɪɧɚ ɛɚɬɚɪɟɹ; S – ɜɢɦɢɤɚɱ; Z – ɧɚɜɚɧɬɚɠɟɧɧɹ 
 

Ɍɚɤɢɦ ɱɢɧɨɦ, ɩɪɢɫɬɪɿɣ ɩɪɢɦɭɫɨɜɨɝɨ ɡɧɢ-

ɠɟɧɧɹ ɲɜɢɞɤɨɫɬɿ ɡ ɮɭɧɤɰɿєɸ ɝɟɧɟɪɭɜɚɧɧɹ 
ɟɥɟɤɬɪɨɟɧɟɪɝɿʀ ɞɨɡɜɨɥɹє ɡɛɿɥɶɲɢɬɢ ɟɮɟɤɬɢɜ-
ɧɿɫɬɶ ɩɟɪɟɬɜɨɪɟɧɧɹ ɟɧɟɪɝɿʀ ɜɿɞ ɧɚɬɢɫɤɚɧɧɹ ɜ 
ɟɥɟɤɬɪɢɱɧɭ ɡɚ ɪɚɯɭɧɨɤ ɜɢɤɨɪɢɫɬɚɧɧɹ ɟɥɟɤɬ-
ɪɨɦɟɯɚɧɿɱɧɨɝɨ ɩɟɪɟɬɜɨɪɸɜɚɱɚ ɟɧɟɪɝɿʀ ɧɚ ɛɚɡɿ 
ɟɥɟɤɬɪɨɦɚɲɢɧɧɨɝɨ ɜɭɡɥɚ, ɹɤɢɣ ɩɪɢɜɨɞɢɬɶɫɹ 
ɜ ɞɿɸ ɱɟɪɟɡ ɪɟɞɭɤɬɨɪ, ɳɨ ɩɿɞɜɢɳɭє ɲɜɢɞ-

ɤɿɫɬɶ ɨɛɟɪɬɚɧɧɹ, – ɦɭɥɶɬɢɩɥɿɤɚɬɨɪ, ɚ ɬɚɤɨɠ 

ɜɢɤɨɧɭє ɮɭɧɤɰɿɸ ɨɛɦɟɠɭɜɚɱɚ ɲɜɢɞɤɨɫɬɿ ɌɁ. 
Ɂɚɩɪɨɩɨɧɨɜɚɧɢɣ ɩɪɢɫɬɪɿɣ ɝɟɧɟɪɭɜɚɧɧɹ 

ɟɥɟɤɬɪɢɱɧɨʀ ɟɧɟɪɝɿʀ ɦɨɠɟ ɛɭɬɢ ɜɢɤɨɪɢɫɬɚɧɢɣ, 

ɹɤ ɭɫɬɚɧɨɜɤɚ ɞɥɹ ɨɛɦɟɠɟɧɧɹ ɲɜɢɞɤɨɫɬɿ ɌɁ, 
ɹɤɚ ɨɞɧɨɱɚɫɧɨ ɝɟɧɟɪɭє ɜɿɞɧɨɜɥɸɜɚɧɭ ɟɥɟɤɬ-
ɪɢɱɧɭ ɟɧɟɪɝɿɸ. ȿɥɟɤɬɪɨɟɧɟɪɝɿɹ, ɜɢɪɨɛɥɟɧɚ 

ɩɪɢɫɬɪɨєɦ, ɦɨɠɟ ɛɭɬɢ ɜɢɤɨɪɢɫɬɚɧɚ ɞɥɹ ɞɨɞɚ-
ɬɤɨɜɨɝɨ ɟɥɟɤɬɪɨɠɢɜɥɟɧɧɹ ɫɩɨɠɢɜɚɱɿɜ ɟɥɟɤɬ-
ɪɨɟɧɟɪɝɿʀ – ɞɨɦɚɲɧɿɯ ɝɨɫɩɨɞɚɪɫɬɜ, ɲɤɿɥ, ɨɮɿ-
ɫɧɢɯ ɛɭɞɿɜɟɥɶ, ɬɨɪɝɨɜɢɯ ɰɟɧɬɪɿɜ ɬɨɳɨ. 

 

Ȼɟɡɩɟɤɚ ɬɚ ɨɫɜɿɬɥɟɧɧɹ ɩɿɲɨɯɿɞɧɢɯ 
ɩɟɪɟɯɨɞɿɜ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɡɟɥɟɧɨʀ ɟɧɟɪɝɿʀ 
ɍɤɪɚʀɧɚ, ɹɤ ɿ ɛɿɥɶɲɿɫɬɶ ɤɪɚʀɧ, ɳɨ ɪɨɡɜɢ-

ɜɚɸɬɶɫɹ, ɦɚє ɫɟɪɣɨɡɧɿ ɩɪɨɛɥɟɦɢ ɡ ɛɟɡɩɟɤɨɸ 

ɩɿɲɨɯɨɞɿɜ, ɹɤɿ є ɭɱɚɫɧɢɤɚɦɢ ɞɨɪɨɠɧɶɨɝɨ ɪɭ-

ɯɭ. ɍ ɰɶɨɦɭ є ɩɪɨɜɢɧɚ ɹɤ ɜɨɞɿʀɜ, ɬɚɤ ɿ ɫɚɦɢɯ 
ɩɿɲɨɯɨɞɿɜ. Ⱦɥɹ ɧɚɨɱɧɨɫɬɿ ɧɚ ɪɢɫ. 4 ɩɪɟɞɫɬɚɜ-
ɥɟɧɿ ɩɪɢɱɢɧɢ ȾɌɉ ɡɚ ɤɿɥɶɤɿɫɬɸ ɩɨɫɬɪɚɠɞɚ-
ɥɢɯ ɜ ɍɤɪɚʀɧɿ ɡɚ 2017 ɪ. [3]. 

 

 

 
 

Ɋɢɫ. 4. ɉɪɢɱɢɧɢ ɞɨɪɨɠɧɶɨ-ɬɪɚɧɫɩɨɪɬɧɢɯ ɩɪɢɝɨɞ ɡ ɠɟɪɬɜɚɦɢ ɜ ɍɤɪɚʀɧɿ ɡɚ 2017 ɪɿɤ 
 

əɤ ɜɢɞɧɨ ɡ ɪɢɫ. 4, ɨɞɧɿєɸ ɡ ɨɫɧɨɜɧɢɯ ɩɪɢ-

ɱɢɧ ȾɌɉ є ɩɟɪɟɜɢɳɟɧɧɹ ɲɜɢɞɤɨɫɬɿ. Ⱥɥɟ ɜɚ-
ɠɥɢɜɨ ɜɿɞɡɧɚɱɢɬɢ ɬɟ, ɳɨ ɚɛɫɨɥɸɬɧɨ ɜɫɿ ɩɨɡ-
ɧɚɱɟɧɿ ɩɪɢɱɢɧɢ ɦɨɠɭɬɶ ɩɪɢɡɜɟɫɬɢ ɞɨ ɬɪɚɝɟɞɿʀ 
ɛɭɞɶ-ɹɤɨɝɨ ɡ ɭɱɚɫɧɢɤɿɜ ɞɨɪɨɠɧɶɨɝɨ ɪɭɯɭ, ɜ 
ɬɨɦɭ ɱɢɫɥɿ ɣ ɩɿɲɨɯɨɞɿɜ.  
ȼ ɍɤɪɚʀɧɿ ɜɟɥɢɤɚ ɤɿɥɶɤɿɫɬɶ ɩɿɲɨɯɿɞɧɢɯ ɩɟ-

ɪɟɯɨɞɿɜ ɧɟ ɦɚє ɧɿ ɫɜɿɬɥɨɮɨɪɿɜ, ɧɿ ɧɨɪɦɚɥɶɧɨʀ 
ɞɨɪɨɠɧɶɨʀ ɪɨɡɦɿɬɤɢ. Ⱦɟɹɤɿ ɦɚɸɬɶ ɞɨɜɨɥɿ ɫɥɚ-
ɛɤɟ ɨɫɜɿɬɥɟɧɧɹ ɜ ɬɟɦɧɢɣ ɱɚɫ ɞɨɛɢ ɚɛɨ ɧɟ 
ɨɫɜɿɬɥɸɸɬɶɫɹ ɜɡɚɝɚɥɿ.  
Ɍɨɦɭ ɩɿɞɜɢɳɟɧɧɹ ɛɟɡɩɟɤɢ ɩɿɲɨɯɨɞɿɜ ɦɨ-

ɠɧɚ ɪɨɡɞɿɥɢɬɢ ɧɚ ɞɜɿ ɫɤɥɚɞɨɜɿ:  
– ɡɧɢɠɟɧɧɹ ɲɜɢɞɤɨɫɬɿ ɌɁ ɩɟɪɟɞ ɩɿɲɨɯɿɞ-

ɧɢɦɢ ɩɟɪɟɯɨɞɚɦɢ; 

– ɨɛɥɚɞɧɚɧɧɹ ɩɿɲɨɯɿɞɧɢɯ ɩɟɪɟɯɨɞɿɜ ɞɨɞɚ-
ɬɤɨɜɢɦɢ ɬɟɯɧɿɱɧɢɦɢ ɡɚɫɨɛɚɦɢ, ɳɨ ɫɩɪɢɹɸɬɶ 
ɞɨɬɪɢɦɚɧɧɸ ɩɪɚɜɢɥ ɞɨɪɨɠɧɶɨɝɨ ɪɭɯɭ ɹɤ ɩɿ-
ɲɨɯɨɞɚɦɢ, ɬɚɤ ɿ ɜɨɞɿɹɦɢ.  

Ɉɞɢɧ ɡ ɦɨɠɥɢɜɢɯ ɩɪɢɤɥɚɞɿɜ ɨɛɥɚɞɧɚɧɧɹ 
ɩɿɲɨɯɿɞɧɢɯ ɩɟɪɟɯɨɞɿɜ ɩɪɢɫɬɪɨɹɦɢ ɩɪɢɦɭɫɨ-
ɜɨɝɨ ɡɧɢɠɟɧɧɹ ɲɜɢɞɤɨɫɬɿ ɬɚ ɝɟɧɟɪɭɜɚɧɧɹ 
ɟɥɟɤɬɪɨɟɧɟɪɝɿʀ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫ. 5. 

ɉɪɨɜɟɞɟɧɢɣ ɚɧɚɥɿɡ ɩɪɢɱɢɧ ȾɌɉ ɡɚ ɭɱɚɫɬɸ 

ɩɿɲɨɯɨɞɿɜ (ɪɢɫ. 4) ɩɨɤɚɡɚɜ, ɳɨ ɧɚɣɩɟɪɲɢɦ 

ɤɪɨɤɨɦ ɭ ɜɢɪɿɲɟɧɧɿ ɰɿєʀ ɩɪɨɛɥɟɦɢ є ɪɨɡɪɨɛɤɚ 
ɩɪɢɫɬɪɨʀɜ, ɳɨ ɡɦɭɲɭɸɬɶ ɿ ɩɿɲɨɯɨɞɿɜ, ɿ ɜɨɞɿʀɜ 
ɞɨɬɪɢɦɭɜɚɬɢɫɹ ɩɪɚɜɢɥ ɞɨɪɨɠɧɶɨɝɨ ɪɭɯɭ. Ⱦɨ-
ɦɨɝɬɢɫɹ ɰɶɨɝɨ ɦɨɠɧɚ ɡɚɫɬɨɫɭɜɚɧɧɹɦ ɧɟɫɬɚɧ-

ɞɚɪɬɧɢɯ ɫɩɨɫɨɛɿɜ ɡɚɥɭɱɟɧɧɹ ɭɜɚɝɢ ɜɫɿɯ ɭɱɚɫ-
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ɧɢɤɿɜ ɪɭɯɭ ɞɨ ɫɢɝɧɚɥɭ ɫɜɿɬɥɨɮɨɪɚ ɧɚ ɩɿɲɨɯɿ-
ɞɧɢɯ ɩɟɪɟɯɨɞɚɯ.  
ȼɢɳɟ ɩɪɟɞɫɬɚɜɥɟɧɨ ɿ ɞɟɬɚɥɶɧɨ ɨɩɢɫɚɧɨ 

ɪɨɛɨɬɭ ɨɞɧɨɝɨ ɡ ɦɨɠɥɢɜɢɯ ɜɚɪɿɚɧɬɿɜ ɩɪɚɤɬɢ-

ɱɧɨɝɨ ɜɢɤɨɧɚɧɧɹ ɩɪɢɫɬɪɨʀɜ, ɹɤɢɣ ɧɟ ɬɿɥɶɤɢ 

ɡɚɛɟɡɩɟɱɭє ɡɧɢɠɟɧɧɹ ɲɜɢɞɤɨɫɬɿ ɚɜɬɨɬɪɚɧɫ-
ɩɨɪɬɧɢɯ ɡɚɫɨɛɿɜ, ɚ ɣ є ɩɨɧɨɜɥɸɜɚɧɢɦ ɞɠɟɪɟ-
ɥɨɦ ɠɢɜɥɟɧɧɹ, ɬɨɛɬɨ ɞɨɡɜɨɥɹє ɝɟɧɟɪɭɜɚɬɢ 

ɟɥɟɤɬɪɨɟɧɟɪɝɿɸ.  

ʈɪɭɧɬɭɸɱɢɫɶ ɧɚ ɩɪɨɜɟɞɟɧɢɯ ɞɨɫɥɿɞɠɟɧɧɹɯ 
ɿ ɩɪɟɞɫɬɚɜɥɟɧɢɯ ɪɨɡɪɨɛɤɚɯ, ɩɪɨɩɨɧɭєɬɶɫɹ 
ɨɛɥɚɞɧɚɬɢ ɩɿɲɨɯɿɞɧɿ ɩɟɪɟɯɨɞɢ ɨɩɢɫɚɧɢɦ ɜɢ-

ɳɟ ɩɪɢɫɬɪɨєɦ ɜ ɫɭɤɭɩɧɨɫɬɿ ɡ ɥɚɡɟɪɧɨɸ ɫɢɝ-
ɧɚɥɶɧɨɸ ɫɢɫɬɟɦɨɸ, ɨɩɢɫɚɧɨɸ ɜ [15, 16],  

(ɪɢɫ. 6).  

Ⱦɚɧɿ ɫɢɫɬɟɦɢ ɩɨɬɪɟɛɭɸɬɶ ɩɨɫɬɿɣɧɨɝɨ ɟɥɟ-
ɤɬɪɨɩɨɫɬɚɱɚɧɧɹ, ɚ ɩɪɨɩɨɧɨɜɚɧɢɣ ɩɪɢɫɬɪɿɣ 

(ɪɢɫ. 1) ɡɞɚɬɟɧ ɝɟɧɟɪɭɜɚɬɢ ɧɟɨɛɯɿɞɧɭ ɤɿɥɶ-
ɤɿɫɬɶ ɟɥɟɤɬɪɨɟɧɟɪɝɿʀ ɞɥɹ ʀɯ ɪɨɛɨɬɢ. Ɍɚɤɚ ɤɨɨ-
ɩɟɪɚɰɿɹ ɞɨɡɜɨɥɢɬɶ ɡɧɚɱɧɨ ɡɧɢɡɢɬɢ ɚɜɚɪɿɣ-

ɧɿɫɬɶ ɧɚ ɞɨɪɨɠɧɿɯ ɩɟɪɟɯɨɞɚɯ ɿ ɡɪɨɛɢɬɢ ʀɯ 

ɪɟɝɭɥɶɨɜɚɧɢɦɢ.  
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Ɋɢɫ. 5. ɉɿɲɨɯɿɞɧɢɣ ɩɟɪɟɯɿɞ, ɳɨ ɨɛɥɚɞɧɚɧɢɣ 

ɉɉɁɒȺ ɡ ɮɭɧɤɰɿєɸ ɝɟɧɟɪɭɜɚɧɧɹ ȿȿ: ɚ – 

ɩɪɢɤɥɚɞ ɡɨɜɧɿɲɧɶɨɝɨ ɜɢɝɥɹɞɭ; ɛ – 

ɡɚɝɚɥɶɧɚ ɫɯɟɦɚ 
 

ɉɪɢ ɰɶɨɦɭ ɟɧɟɪɝɿɸ ɞɥɹ ɪɨɛɨɬɢ ɫɜɿɬɥɨɮɨɪɚ 
ɝɟɧɟɪɭɸɬɶ ɫɚɦɿ ɠ ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɿ ɡɚɫɨɛɢ, ɳɨ 

ɩɪɨʀɠɞɠɚɸɬɶ ɩɨ ɞɚɧɿɣ ɞɿɥɹɧɰɿ ɞɨɪɨɝɢ. əɤɳɨ 
ɞɿɥɹɧɤɚ ɞɨɪɨɝɢ є ɞɨɫɢɬɶ ɠɜɚɜɨɸ, ɬɨ ɨɱɟɜɢɞ-

ɧɨ, ɳɨ ɡɝɟɧɟɪɨɜɚɧɨʀ ɡɟɥɟɧɨʀ ɟɧɟɪɝɿʀ ɛɭɞɟ ɛɿ-
ɥɶɲɟ, ɧɿɠ ɧɟɨɛɯɿɞɧɨ ɞɥɹ ɮɭɧɤɰɿɨɧɭɜɚɧɧɹ 
ɜɤɚɡɚɧɨʀ ɫɢɫɬɟɦɢ. Ɉɬɠɟ, ɧɚɞɥɢɲɨɤ ɟɧɟɪɝɿʀ 
ɦɨɠɧɚ ɛɭɞɟ ɩɟɪɟɞɚɜɚɬɢ ɿɧɲɢɦ (ɫɬɨɪɨɧɧɿɦ) 

ɫɩɨɠɢɜɚɱɚɦ. Ɍɨɛɬɨ ɞɚɧɢɣ ɩɪɢɫɬɪɿɣ (ɬɟɯɧɿɱɧɚ 
ɫɢɫɬɟɦɚ) є ɚɥɶɬɟɪɧɚɬɢɜɧɢɦ ɿ ɞɟɰɟɧɬɪɚɥɿɡɨɜɚ-
ɧɢɦ ɞɠɟɪɟɥɨɦ ɟɥɟɤɬɪɨɟɧɟɪɝɿʀ. І ɬɭɬ ɦɨɜɚ ɜɠɟ 
ɣɞɟ ɩɪɨ ɟɧɟɪɝɨɟɮɟɤɬɢɜɧɿ ɬɚ ɟɧɟɪɝɨɡɛɟɪɿɝɚɸɱɿ 
ɬɟɯɧɨɥɨɝɿʀ. Ⱥ ɰɹ ɬɟɦɚ є ɨɞɧɿєɸ ɡ ɧɚɣɛɿɥɶɲ 

ɚɤɬɭɚɥɶɧɢɯ ɭ ɫɭɱɚɫɧɨɦɭ ɫɜɿɬɿ [17, 18]. 

 

   
 

 
 

Ɋɢɫ. 6. ɋɜɿɬɥɨɮɨɪɢ ɡ ɥɚɡɟɪɧɨɸ ɫɢɝɧɚɥɶɧɨɸ 

ɫɢɫɬɟɦɨɸ 

 

Ɂɦɨɞɟɥɸєɦɨ ɤɿɥɶɤɿɫɬɶ ɟɥɟɤɬɪɨɟɧɟɪɝɿʀ, ɹɤɭ 
ɡɞɚɬɟɧ ɡɝɟɧɟɪɭɜɚɬɢ ɡɚɩɪɨɩɨɧɨɜɚɧɢɣ ɩɪɢɫɬɪɿɣ 

ɩɪɢɦɭɫɨɜɨɝɨ ɡɧɢɠɟɧɧɹ ɲɜɢɞɤɨɫɬɿ. ȼɢɯɨɞɹɱɢ 

ɡ ɪɟɡɭɥɶɬɚɬɿɜ ɩɪɨɜɟɞɟɧɢɯ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɢɯ 

ɞɨɫɥɿɞɠɟɧɶ, ɳɨ ɡɞɿɣɫɧɟɧɿ ɜ ɏɇȺȾɍ, ɿ ɩɪɟɞ-

ɫɬɚɜɥɟɧɿ ɭ ɩɭɛɥɿɤɚɰɿɹɯ [6, 12, 13, 14], ɬɚ ɞɚ-
ɧɢɯ ɩɪɟɞɫɬɚɜɥɟɧɢɯ ɭ ɩɭɛɥɿɤɚɰɿɹɯ ɡɚɤɨɪɞɨɧ-

ɧɢɯ ɧɚɭɤɨɜɰɿɜ [10, 11], ɦɨɠɧɚ ɫɩɪɨɝɧɨɡɭɜɚɬɢ, 

ɳɨ ɨɞɢɧ ɩɪɨʀɡɞ ɤɨɥɟɫɚ ɚɜɬɨɦɨɛɿɥɹ ɩɨ ɨɞɧɨɦɭ 
ɫɟɝɦɟɧɬɭ ɩɪɢɫɬɪɨɸ ɩɪɢɦɭɫɨɜɨɝɨ ɡɧɢɠɟɧɧɹ 
ɲɜɢɞɤɨɫɬɿ ɩɪɢɜɟɞɟ ɞɨ ɝɟɧɟɪɚɰɿʀ ~ 25 ȼɬ ɟɥɟɤ-
ɬɪɨɟɧɟɪɝɿʀ. Ɉɬɠɟ, ɜɿɞ ɩɪɨʀɡɞɭ ɨɞɧɨɝɨ ɚɜɬɨɦɨ-
ɛɿɥɹ ɡɚɩɪɨɩɨɧɨɜɚɧɢɣ ɩɪɢɫɬɪɿɣ, ɳɨ ɫɤɥɚɞɚ-
єɬɶɫɹ ɡ ɞɜɨɯ ɫɟɝɦɟɧɬɿɜ (ɪɢɫ. 1), ɡɝɟɧɟɪɭє 
ɛɥɢɡɶɤɨ 100 ȼɬ ɟɥɟɤɬɪɨɟɧɟɪɝɿʀ (ɞɜɚ ɫɟɝɦɟɧɬɢ 

– ɰɟ ɞɜɿ ɤɨɧɫɬɪɭɤɰɿʀ ɩɪɢɫɬɪɨɸ (ɪɢɫ. 1) ɜ ɨɞ-

ɧɨɦɭ ɤɨɪɩɭɫɿ).  
ɇɚ ɪɢɫ. 5 ɩɪɟɞɫɬɚɜɥɟɧɨ ɡɚɝɚɥɶɧɭ ɫɯɟɦɭ 

ɩɿɲɨɯɿɞɧɨɝɨ ɩɟɪɟɯɨɞɭ, ɳɨ ɨɛɤɥɚɞɟɧɢɣ ɨɩɢ-

ɫɚɧɢɦɢ ɩɪɢɫɬɪɨɹɦɢ. Ɍɨɞɿ, ɡɚ ɬɚɤɢɯ ɤɨɧɫɬɪɭɤ-
ɰɿɣ ɿ ɤɨɦɩɨɧɭɜɚɧɧɹ, ɨɞɢɧ ɚɜɬɨɦɨɛɿɥɶ ɡɚɛɟɡ-
ɩɟɱɢɬɶ ɝɟɧɟɪɭɜɚɧɧɹ ~200 ȼɬ ɟɥɟɤɬɪɨɟɧɟɪɝɿʀ. 
Ɇɚɸɱɢ ɬɚɤɿ ɩɨɱɚɬɤɨɜɿ ɞɚɧɿ, ɦɨɠɧɚ ɫɩɪɨɝɧɨ-
ɡɭɜɚɬɢ ɤɿɥɶɤɿɫɬɶ ɡɝɟɧɟɪɨɜɚɧɨʀ ɟɥɟɤɬɪɨɟɧɟɪɝɿʀ 
ɧɚ ɞɚɧɨɦɭ ɩɿɲɨɯɿɞɧɨɦɭ ɩɟɪɟɯɨɞɿ  ɡɚɥɟɠɧɨ 

ɜɿɞ ɿɧɬɟɧɫɢɜɧɨɫɬɿ ɞɨɪɨɠɧɶɨɝɨ ɪɭɯɭ ɚɜɬɨɦɨɛɿ-
ɥɿɜ. Ɉɬɪɢɦɚɧɿ ɪɟɡɭɥɶɬɚɬɢ ɩɪɢɜɟɞɟɧɿ ɜ ɬɚɛɥ. 1. 
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Ɉɞɟɪɠɚɧɿ ɪɟɡɭɥɶɬɚɬɢ ɧɟ є ɨɫɬɚɬɨɱɧɢɦɢ ɬɚ 
ɥɢɲɟ ɩɨɤɚɡɭɸɬɶ ɦɨɠɥɢɜɨɫɬɿ ɡɚɩɪɨɩɨɧɨɜɚɧɨ-
ɝɨ ɩɪɢɫɬɪɨɸ ɩɪɢɦɭɫɨɜɨɝɨ ɡɧɢɠɟɧɧɹ ɲɜɢɞɤɨ-
ɫɬɿ ɡ ɮɭɧɤɰɿєɸ ɝɟɧɟɪɭɜɚɧɧɹ ɟɥɟɤɬɪɨɟɧɟɪɝɿʀ. 
Ʉɨɧɤɪɟɬɧɿ ɡɧɚɱɟɧɧɹ ɛɭɞɭɬɶ ɡɚɥɟɠɚɬɶ ɜɿɞ ɬɢɩɭ 
ɟɥɟɤɬɪɨɝɟɧɟɪɚɬɨɪɚ, ɬɟɯɧɿɱɧɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ 
ɦɭɥɶɬɢɩɥɿɤɚɬɨɪɚ, ɤɨɧɫɬɪɭɤɬɢɜɧɢɯ ɨɫɨɛɥɢɜɨ-
ɫɬɟɣ ɜɢɤɨɧɚɧɧɹ ɩɪɢɫɬɪɨɸ, ɲɜɢɞɤɨɫɬɿ ɩɪɢʀɡɞɭ 
ɚɜɬɨɦɨɛɿɥɹɦɢ ɞɚɧɨɝɨ ɩɪɢɫɬɪɨɸ ɬɨɳɨ. Ⱥɥɟ, 
ɦɚɸɱɢ ɪɨɡɪɚɯɭɧɤɨɜɿ ɞɚɧɿ, ɳɨɞɨ ɦɨɠɥɢɜɨɫɬɟɣ 

ɩɪɢɫɬɪɨɸ ɹɤ ɩɨɧɨɜɥɸɜɚɧɨɝɨ ɞɠɟɪɟɥɚ ɟɥɟɤɬ-
ɪɨɟɧɟɪɝɿʀ, ɦɨɠɧɚ ɫɩɪɨɝɧɨɡɭɜɚɬɢ (ɡɧɚɸɱɢ ɿɧ-

ɬɟɧɫɢɜɧɿɫɬɶ ɪɭɯɭ ɌɁ), ɹɤɭ ɤɿɥɶɤɿɫɬɶ ɟɥɟɤɬɪɨɟ-
ɧɟɪɝɿʀ ɜɿɧ ɡɞɚɬɟɧ ɡɝɟɧɟɪɭɜɚɬɢ.  

 
Ɍɚɛɥɢɰɹ 1 – Ɋɟɡɭɥɶɬɚɬɢ ɦɨɞɭɥɸɜɚɧɧɹ ɝɟɧɟɪɚɰɿʀ 

ɟɥɟɤɬɪɨɟɧɟɪɝɿʀ 
Ʉɿɥɶ 

ɤɿɫɬɶ ɚɜɬɨ-
ɦɨɛɿɥɿɜ ɡɚ 

1 ɝɨɞ 

ɉɿɲɨɯɿɞɧɢɣ 

ɩɟɪɟɯɿɞ 
ɨɛɥɚɞɧɚɧɢɣ 

ɡ ɨɞɧɿєʀ 
ɫɬɨɪɨɧɢ, 

ɤȼɬ 

ɉɿɲɨɯɿɞɧɢɣ 

ɩɟɪɟɯɿɞ 

ɨɛɥɚɞɧɚɧɢɣ 

ɡ ɞɜɨɯ  
ɫɬɨɪɿɧ, ɤȼɬ 

Ƚɟɧɟɪɚɰɿɹ 
ȿȿ ɡɚ ɞɟɧɶ 
(≈10 ɝɨɞ. 
ɪɨɛɨɬɢ), 

ɤȼɬ 

30 3 6 60 

60 6 12 120 

100 10 20 200 

200 20 40 400 

 

Ɉɬɠɟ, ɡɧɚɸɱɢ ɰɟ, ɦɨɠɧɚ ɫɩɪɨɟɤɬɭɜɚɬɢ 

ɫɜɿɬɥɨɮɨɪɢ ɡ ɥɚɡɟɪɧɨɸ ɫɢɝɧɚɥɶɧɨɸ ɫɢɫɬɟɦɨɸ 

ɧɚ ɞɨɧɧɿɣ ɱɢɫɬɢɧɿ ɞɨɪɨɝɢ ɡ ɜɢɡɧɚɱɟɧɨɸ ɩɨ-
ɬɭɠɧɿɫɬɸ ɟɥɟɤɬɪɨɫɩɨɠɢɜɚɧɧɹ, ɹɤɿ ɛɭɞɭɬɶ 
ɩɪɚɰɸɜɚɬɢ ɧɟɡɚɥɟɠɧɨ ɜɿɞ ɰɟɧɬɪɚɥɿɡɨɜɚɧɨʀ 
ɫɢɫɬɟɦɢ ɟɥɟɤɬɪɨɩɨɫɬɚɱɚɧɧɹ. Ɍɨɛɬɨ ɨɫɜɿɬɥɟɧ-

ɧɹ ɿ ɥɚɡɟɪɧɚ ɿɧɞɢɤɚɰɿɹ ɛɭɞɭɬɶ ɨɪɝɚɧɿɡɨɜɚɧɿ ɡɚ 
ɪɚɯɭɧɨɤ ɫɚɦɢɯ ɭɱɚɫɧɢɤɿɜ ɞɨɪɨɠɧɶɨɝɨ ɪɭɯɭ. 
ɐɟ ɡɚɛɟɡɩɟɱɢɬɶ ɹɤ ɟɮɟɤɬɢɜɧɟ ɜɢɤɨɪɢɫɬɚɧɧɹ 
ɟɧɟɪɝɨɪɟɫɭɪɫɿɜ, ɬɚɤ ɿ ɡɧɚɱɧɨ ɩɿɞɜɢɳɢɬɶ ɛɟɡ-
ɩɟɤɭ  ɞɨɪɨɠɧɶɨɝɨ ɪɭɯɭ. Ⱥ ɰɟ ɡɛɟɪɟɠɟɧɿ ɠɢɬɬɹ 
ɥɸɞɟɣ. 

 

ȼɢɫɧɨɜɤɢ 

ɉɪɨɜɟɞɟɧɨ ɚɧɚɥɿɡ ɬɟɯɧɿɱɧɢɯ ɪɿɲɟɧɶ ɳɨɞɨ 
ɩɪɢɫɬɪɨʀɜ ɩɪɢɦɭɫɨɜɨɝɨ ɡɧɢɠɟɧɧɹ ɲɜɢɞɤɨɫɬɿ 
ɚɜɬɨɦɨɛɿɥɿɜ, ɹɤɢɣ ɩɨɤɚɡɚɜ, ɳɨ ɩɪɢɫɬɪɨʀ ɩɪɢ-

ɦɭɫɨɜɨɝɨ ɡɧɢɠɟɧɧɹ ɲɜɢɞɤɨɫɬɿ є ɞɿєɜɢɦɢ ɡɚ-
ɫɨɛɚɦɢ ɞɥɹ ɡɚɛɟɡɩɟɱɟɧɧɹ ɛɟɡɩɟɤɢ ɭɱɚɫɧɢɤɚɦ 

ɞɨɪɨɠɧɶɨɝɨ ɪɭɯɭ ɧɚ ɜɢɡɧɚɱɟɧɢɯ ɞɿɥɹɧɤɚɯ ɞɨ-
ɪɨɝɢ. Ɉɫɨɛɥɢɜɨ ɰɟ ɫɬɨɫɭєɬɶɫɹ ɞɿɥɹɧɨɤ ɿɡ ɩɿ-
ɲɨɯɿɞɧɢɦɢ ɩɟɪɟɯɨɞɚɦɢ.  

ɉɪɟɞɫɬɚɜɥɟɧɨ ɪɨɡɪɨɛɥɟɧɭ ɤɨɧɫɬɪɭɤɰɿɸ 

ɩɪɢɫɬɪɨɸ ɩɪɢɦɭɫɨɜɨɝɨ ɡɧɢɠɟɧɧɹ ɲɜɢɞɤɨɫɬɿ 
ɚɜɬɨɦɨɛɿɥɿɜ ɡ ɮɭɧɤɰɿєɸ ɝɟɧɟɪɭɜɚɧɧɹ ɟɥɟɤɬ-
ɪɨɟɧɟɪɝɿʀ, ɧɚɜɟɞɟɧɨ ɣɨɝɨ ɫɯɟɦɚɬɢɱɧɿ ɤɪɟɫ-
ɥɟɧɧɹ ɬɚ ɫɯɟɦɭ ɟɥɟɤɬɪɢɱɧɭ ɩɪɢɧɰɢɩɨɜɭ.  

Ⱦɨɤɥɚɞɧɨ ɪɨɡɤɪɢɬɨ ɩɪɢɧɰɢɩ ɞɿʀ ɪɨɡɪɨɛɥɟ-
ɧɨɝɨ ɩɪɢɫɬɪɨɸ ɩɪɢɦɭɫɨɜɨɝɨ ɡɧɢɠɟɧɧɹ ɲɜɢɞ-

ɤɨɫɬɿ ɚɜɬɨɦɨɛɿɥɿɜ ɡ ɮɭɧɤɰɿєɸ ɝɟɧɟɪɭɜɚɧɧɹ 
ɟɥɟɤɬɪɨɟɧɟɪɝɿʀ. 
Ɂɚɩɪɨɩɨɧɨɜɚɧɨ ɨɞɢɧ ɡ ɜɚɪɿɚɧɬɿɜ ɩɿɲɨɯɿɞ-

ɧɨɝɨ ɩɟɪɟɯɨɞɭ ɡ ɞɨɞɚɬɤɨɜɢɦ ɨɫɜɿɬɥɟɧɧɹɦ ɬɚ ɡ 
ɥɚɡɟɪɧɨɸ ɫɢɝɧɚɥɶɧɨɸ ɫɢɫɬɟɦɨɸ. ɐɟɣ ɩɿɲɨ-
ɯɿɞɧɢɣ ɩɟɪɟɯɿɞ ɨɛɥɚɞɧɚɧɨ ɩɪɢɫɬɪɨɹɦɢ ɩɪɢ-

ɦɭɫɨɜɨɝɨ ɡɧɢɠɟɧɧɹ ɲɜɢɞɤɨɫɬɿ ɚɜɬɨɦɨɛɿɥɿɜ ɡ 
ɮɭɧɤɰɿєɸ ɝɟɧɟɪɭɜɚɧɧɹ ɟɥɟɤɬɪɨɟɧɟɪɝɿʀ. 

� ɩɪɨɜɟɞɟɧɨ ɦɨɞɟɥɸɜɚɧɧɹ ɤɿɥɶɤɨɫɬɿ ɟɥɟ-
ɤɬɪɨɟɧɟɪɝɿʀ, ɹɤɭ ɡɞɚɬɟɧ ɡɝɟɧɟɪɭɜɚɬɢ ɡɚɩɪɨɩɨ-
ɧɨɜɚɧɢɣ ɩɪɢɫɬɪɿɣ ɩɪɢɦɭɫɨɜɨɝɨ ɡɧɢɠɟɧɧɹ 
ɲɜɢɞɤɨɫɬɿ. Ɉɬɠɟ, ɡɚ ɨɞɢɧ ɞɟɧɶ ɪɨɛɨɬɢ ɡɚɩɪɨ-
ɩɨɧɨɜɚɧɢɣ ɩɪɢɫɬɪɿɣ ɡɞɚɬɟɧ ɡɝɟɧɟɪɭɜɚɬɢ (ɡɚ-
ɥɟɠɧɨ ɜɿɞ ɿɧɬɟɧɫɢɜɧɨɫɬɿ ɞɨɪɨɠɧɶɨɝɨ ɪɭɯɭ) 

ɜɿɞ 60 ɤȼɬ ɞɨ 400 ɤȼɬ. ɋɩɢɪɚɸɱɢɫɶ ɧɚ ɨɬɪɢ-

ɦɚɧɿ ɪɟɡɭɥɶɬɚɬɢ ɦɨɞɭɥɸɜɚɧɧɹ, ɦɨɠɧɚ ɫɩɪɨɟ-
ɤɬɭɜɚɬɢ ɩɿɲɨɯɿɞɧɢɣ ɩɟɪɟɯɿɞ, ɨɛɥɚɞɧɚɧɢɣ ɞɨ-
ɞɚɬɤɨɜɢɦ ɨɫɜɿɬɥɟɧɧɹɦ ɬɚ ɥɚɡɟɪɧɨɸ 

ɫɢɝɧɚɥɶɧɨɸ ɫɢɫɬɟɦɨɸ ɨɩɨɜɿɳɟɧɧɹ ɭɱɚɫɧɢɤɿɜ 
ɞɨɪɨɠɧɶɨɝɨ ɪɭɯɭ. ɉɪɢ ɰɶɨɦɭ ɟɥɟɤɬɪɨɩɨɫɬɚ-
ɱɚɧɧɹ ɞɥɹ ɬɚɤɨʀ ɫɢɫɬɟɦɢ ɛɭɞɟ ɡɞɿɣɫɧɸɜɚɬɢɫɹ 
ɧɟɡɚɥɟɠɧɨ ɜɿɞ ɰɟɧɬɪɚɥɿɡɨɜɚɧɨʀ ɫɢɫɬɟɦɢ, ɚ ɫɚ-
ɦɟ, ɜɿɞ ɩɪɢɫɬɪɨɸ ɩɪɢɦɭɫɨɜɨɝɨ ɡɧɢɠɟɧɧɹ 
ɲɜɢɞɤɨɫɬɿ ɚɜɬɨɦɨɛɿɥɿɜ ɡ ɮɭɧɤɰɿєɸ ɝɟɧɟɪɭ-
ɜɚɧɧɹ ɟɥɟɤɬɪɨɟɧɟɪɝɿʀ. ɐɟ ɧɟ ɬɿɥɶɤɢ ɜɬɿɥɢɬɶ ɭ 

ɠɢɬɬɹ ɟɧɟɪɝɨɟɮɟɤɬɢɜɧɿ ɬɟɯɧɨɥɨɝɿʀ ɜ ɝɚɥɭɡɿ 
ɞɨɪɨɠɧɶɨɝɨ ɛɭɞɿɜɧɢɰɬɜɚ, ɚ ɣ ɡɧɚɱɧɨ ɩɿɞɜɢ-

ɳɢɬɶ ɛɟɡɩɟɤɭ ɞɨɪɨɠɧɶɨɝɨ ɪɭɯɭ.  
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Device for forced reduction of speed with the 

function of generating electricity  

Abstract. Problem. The danger posed by high-speed 

vehicles passing through crowded areas is extremely 

high. An analysis of the cause of accidents involving 

victims in Ukraine showed that speeding was the 

main cause for that in the city. Therefore, one of the 

main means of reducing the causes of road traffic 

accidents involving pedestrians is artificial road ir-

regularities, also called «speed bumps». Goal. De-

velopment of a device for generating electricity and 

forcing reduction of the speed of vehicles at pedestri-

an crossings and other sections of the road where 

there is a need to reduce the speed of vehicles. Meth-

odology. The analytical methods of research on the 

development and application of methods and devices 

for transforming the energy of the sun into electricity 

were used. Methods of experimental researches and 

mathematical methods of processing and modulation 

of the obtained results are used. Results. The result is 

the analysis of the technical solutions for the devices 

of forced reduction of the car speed. The design of 

the device of forced reduction of the car speed with 

the function of electricity generation is developed, as 

well as its schematic drawings and the schematic 

diagram, which are shown. The principle of opera-
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tion of the developed device of forced reduction of 

car speed is revealed. One of the variants of the pe-

destrian crossing with additional lighting and laser 

signaling system is offered, which is equipped with 

devices of forced reduction of car speed with the 

function of electricity generation. Originality. The 

amount of electricity that the proposed device is able 

to generate is modulated (depending on the traffic 

intensity) from 60 kW to 400 kW. Practical value. 

The implementation of the proposed development 

into road construction will lead to the implementa-

tion of energy-efficient technologies in this field and 

will significantly improve road safety. Pedestrian 

crossings equipped with additional lighting and a 

laser signaling system to alert road users when using 

these devices will receive power from a decentral-

ized, renewable power source. 

Key words: energy-efficient technologies, power gen-

eration, alternative power sources, road safety, speed 

hump. 
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