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Аɧɨɬаɰіɹ. Пɪɨɜɟɞɟɧɨ ɚɧɚɥɿɡ ɿɫɧɭɸɱɢɯ ɦɨɞɟɥɟɣ ɭɩɪɚɜɥɿɧɧɹ ɜɚɧɬɚɠɨɩɨɬɨɤɚɦɢ ɜ ɪɚɦɤɚɯ ɦɿɠɧɚ-
ɪɨɞɧɢɯ ɬɪɚɧɫɩɨɪɬɧɢɯ ɤɨɪɢɞɨɪɿɜ. Пɨɛɭɞɨɜɚɧɨ ɫɬɪɭɤɬɭɪɭ ɧɟɣɪɨɧɧɨʀ ɦɟɪɟɠɿ ɡ ɩɪɹɦɢɦ ɩɨɲɢɪɟɧ-
ɧɹɦ ɞɥɹ ɩɪɨɝɧɨɡɭɜɚɧɧɹ ɨɛɫɹɝɭ ɜɚɧɬɚɠɨɩɨɬɨɤɭ ɩɨ ɆɌɄ «Пɿɜɞɟɧɶ–Зɚɯɿɞ». Ⱦɥɹ ɜɢɪɿɲɟɧɧɹ ɡɚɞɚɱɿ 
ɩɨ ɜɢɛɨɪɭ ɪɚɰɿɨɧɚɥɶɧɨʀ ɬɪɚɧɫɩɨɪɬɧɨ-ɬɟɯɧɨɥɨɝɿɱɧɨʀ ɫɯɟɦɢ ɞɨɫɬɚɜɤɢ ɜɚɧɬɚɠɿɜ ɭ ɤɨɧɬɟɣɧɟɪɚɯ 
ɡɚɩɪɨɩɨɧɨɜɚɧɨ ɿɧɬɟɝɪɨɜɚɧɢɣ ɤɪɢɬɟɪɿɣ. Зɚɩɪɨɩɨɧɨɜɚɧɨ ɦɚɬɟɦɚɬɢɱɧɭ ɦɨɞɟɥɶ ɬɟɯɧɨɥɨɝɿʀ  
ɭɩɪɚɜɥɿɧɧɹ ɬɪɚɧɡɢɬɧɢɦɢ ɜɚɧɬɚɠɨɩɨɬɨɤɚɦɢ ɦɿɠɧɚɪɨɞɧɨɝɨ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɤɨɪɢɞɨɪɭ  
«Пɿɜɞɟɧɶ–Зɚɯɿɞ». 

Клɸɱɨві ɫлɨва: ɤɨɧɬɟɣɧɟɪ, ɜɚɧɬɚɠɨɩɨɬɿɤ, ɬɟɯɧɨɥɨɝɿɹ ɭɩɪɚɜɥɿɧɧɹ, ɧɟɣɪɨɧɧɚ ɦɟɪɟɠɚ, «ɩɟɪɲɚ 
ɬɚ ɨɫɬɚɧɧɹ ɦɢɥɿ», ɦɿɠɧɚɪɨɞɧɢɣ ɬɪɚɧɫɩɨɪɬɧɢɣ ɤɨɪɢɞɨɪ «Пɿɜɞɟɧɶ–Зɚɯɿɞ». 

 

ȼɫɬɭɩ 

ɇɚɪɚɡɿ, ɩɪɿɨɪɢɬɟɬɧɢɦ ɡɚɜɞɚɧɧɹɦ, ɳɨ ɫɬɨ-
ʀɬɶ ɩɟɪɟɞ ɍɤɪɚʀɧɨɸ, є ɪɨɡɛɭɞɨɜɚ ɧɚɰɿɨɧɚɥɶ-
ɧɨʀ ɦɟɪɟɠɿ ɦɿɠɧɚɪɨɞɧɢɯ ɬɪɚɧɫɩɨɪɬɧɢɯ ɤɨɪɢ-
ɞɨɪɿɜ (ɆɌɄ), ɹɤɿ є ɫɤɥɚɞɨɜɢɦɢ Ʉɪɢɬɫɶɤɢɯ 
ɦɿɠɧɚɪɨɞɧɢɯ ɬɪɚɧɫɩɨɪɬɧɢɯ ɤɨɪɢɞɨɪɿɜ, ɜɿɞ-
ɩɨɜɿɞɧɨ ɧɨɪɦ ɿ ɫɬɚɧɞɚɪɬɿɜ Єɜɪɨɩɟɣɫɶɤɨɝɨ 
ɋɨɸɡɭ. ɑɚɫɬɤɚ ɬɪɚɧɡɢɬɧɢɯ ɜɚɧɬɚɠɿɜ ɭ ɡɚɝɚɥɶ-
ɧɨɦɭ ɨɛɫɹɝɭ ɞɥɹ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɤɨɦɩɥɟɤɫɭ 
ɍɤɪɚʀɧɢ ɫɶɨɝɨɞɧɿ ɫɬɪɿɦɤɨ ɡɦɟɧɲɭєɬɶɫɹ [1]. 
ɐɟ ɜɿɞɛɭɜɚєɬɶɫɹ ɜɧɚɫɥɿɞɨɤ ɜɿɞɫɬɚɜɚɧɧɹ ɭ ɪɨɡ-
ɛɭɞɨɜɿ ɬɪɚɧɫɩɨɪɬɧɨʀ ɿɧɮɪɚɫɬɪɭɤɬɭɪɢ ɬɚ ɡɪɨɫ-
ɬɚɧɧɹ ɤɨɧɤɭɪɟɧɰɿʀ ɳɨɞɨ ɧɚɞɚɧɧɹ ɬɪɚɧɫɩɨɪɬ-
ɧɢɯ ɩɨɫɥɭɝ ɿ ɨɛɫɥɭɝɨɜɭɜɚɧɧɹ ɨɫɧɨɜɧɢɯ 
ɬɪɚɧɫɤɨɧɬɢɧɟɧɬɚɥɶɧɢɯ ɿ ɬɪɚɧɫɧɚɰɿɨɧɚɥɶɧɢɯ 
ɜɚɧɬɚɠɨɩɨɬɨɤɿɜ, ɨɫɨɛɥɢɜɨ ɧɚ ɧɚɩɪɹɦɤɭ «Єɜ-
ɪɨɩɚ–Ⱥɡɿɹ». Ɂɪɨɫɬɚɸɱɢɣ ɩɨɩɢɬ ɧɚ ɬɪɚɧɫɩɨɪ-
ɬɧɿ ɩɨɫɥɭɝɢ ɩɨ ɨɫɿ «ɋɯɿɞ–Ɂɚɯɿɞ» ɬɚ ɿɧɬɟɧɫɢɜ-
ɧɚ ɪɨɡɛɭɞɨɜɚ ɬɪɚɧɫɩɨɪɬɧɨ-ɤɨɦɭɧɿɤɚɰɿɣɧɢɯ 
ɫɢɫɬɟɦ ɫɭɫɿɞɧɿɦɢ ɤɪɚʀɧɚɦɢ – ɫɢɝɧɚɥ ɞɥɹ 
ɍɤɪɚʀɧɢ ɳɨɞɨ ɧɟɨɛɯɿɞɧɨɫɬɿ ɡɚɛɟɡɩɟɱɟɧɧɹ 
ɟɮɟɤɬɢɜɧɨɝɨ ɦɿɠɧɚɪɨɞɧɨɝɨ ɫɩɿɜɪɨɛɿɬɧɢɰɬɜɚ ɡ 
ɩɢɬɚɧɶ ɿɧɬɟɝɪɚɰɿʀ ɍɤɪɚʀɧɢ ɞɨ ɬɪɚɧɫɩɨɪɬɧɨʀ 
ɫɢɫɬɟɦɢ «Єɜɪɨɩɚ – Ⱥɡɿɹ» ɬɚ ɩɨɞɨɥɚɧɧɹ ɡɧɚɱ-
ɧɨʀ ɤɿɥɶɤɨɫɬɿ ɧɟɜɢɪɿɲɟɧɢɯ ɩɢɬɚɧɶ ɭ ɱɚɫɬɢɧɿ 
ɪɨɡɛɭɞɨɜɢ ɧɚɰɿɨɧɚɥɶɧɨʀ ɬɪɚɧɫɩɨɪɬɧɨʀ ɿɧɮɪɚ-
ɫɬɪɭɤɬɭɪɢ ɬɚ ɩɿɞɜɢɳɟɧɧɹ ɤɨɧɤɭɪɟɧɬɨɫɩɪɨ-
ɦɨɠɧɨɫɬɿ ɬɪɚɧɫɩɨɪɬɧɨʀ ɫɢɫɬɟɦɢ. 

 

Ⱥɧɚɥɿɡ ɩɭɛɥɿɤɚɰɿɣ 

ȼ ɫɭɱɚɫɧɢɯ ɟɤɨɧɨɦɿɱɧɢɯ ɭɦɨɜɚɯ ɿɫɧɭє ɩɿ-
ɞɜɢɳɟɧɢɣ ɿɧɬɟɪɟɫ ɞɨ ɬɟɨɪɟɬɢɱɧɢɯ ɞɨɫɥɿ-
ɞɠɟɧɶ ɩɢɬɚɧɶ ɩɿɞɜɢɳɟɧɧɹ ɟɮɟɤɬɢɜɧɨɫɬɿ ɩɟ-
ɪɟɜɟɡɟɧɶ ɜɚɧɬɚɠɿɜ ɦɿɠɧɚɪɨɞɧɢɦɢ 

ɬɪɚɧɫɩɨɪɬɧɢɦɢ  ɤɨɪɢɞɨɪɚɦɢ ɭ ɤɨɧɬɟɣɧɟɪɚɯ. 
ɍ [2] ɩɪɟɞɫɬɚɜɥɟɧɨ ɞɟɤɿɥɶɤɚ ɫɯɟɦ ɞɨɫɬɚɜɤɢ 
ɜɚɧɬɚɠɿɜ, ɚɥɟ ɧɟ ɧɚɜɟɞɟɧɨ ɦɚɬɟɦɚɬɢɱɧɨɝɨ 
ɨɩɢɫɭ ɦɨɞɟɥɟɣ. ɍ ɪɨɛɨɬɚɯ [3, 4] ɨɩɢɫɚɧɿ ɦɟ-
ɬɨɞɢ ɩɿɞɜɢɳɟɧɧɹ ɟɮɟɤɬɢɜɧɨɫɬɿ ɮɨɪɦɭɜɚɧɧɹ 
ɬɪɚɧɫɩɨɪɬɧɨ-ɬɟɯɧɨɥɨɝɿɱɧɨʀ ɫɯɟɦɢ ɞɨɫɬɚɜɤɢ 
ɜɚɧɬɚɠɿɜ ɜ ɭɦɨɜɚɯ ɡɦɿɲɚɧɢɯ ɩɟɪɟɜɟɡɟɧɶ ɣ 
ɦɟɬɨɞɢ ʀʀ ɨɰɿɧɤɢ. ȼɪɚɯɨɜɭɸɱɢ ɬɟ, ɳɨ ɜ ɧɚɲ 
ɱɚɫ ɫɬɜɨɪɸɸɬɶɫɹ ɧɨɜɿ ɬɪɚɧɫɩɨɪɬɧɿ ɤɨɪɢɞɨɪɢ, 
ɧɚ ɬɟɪɢɬɨɪɿʀ ɹɤɢɯ є ɜɟɥɢɤɿ ɥɸɞɫɶɤɿ ɬɚ ɟɤɨɧɨ-
ɦɿɱɧɿ ɪɟɫɭɪɫɢ, ɜɢɧɢɤɥɚ ɧɟɨɛɯɿɞɧɿɫɬɶ ɞɨɫɥɿ-
ɞɠɭɜɚɬɢ ɞɚɧɭ ɩɪɨɛɥɟɦɭ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɧɨ-
ɜɢɯ ɧɚɭɤɨɜɨ-ɦɟɬɨɞɢɱɧɢɯ ɩɿɞɯɨɞɿɜ [5].  
Ɍɟɯɧɨɥɨɝɿɹ ɭɩɪɚɜɥɿɧɧɹ ɜɚɧɬɚɠɨɩɨɬɨɤɚɦɢ 

ɧɚ ɆɌɄ ɜ ɍɤɪɚʀɧɿ є ɞɨɫɢɬɶ ɡɚɫɬɚɪɿɥɨɸ, ɦɚɣ-
ɠɟ ɧɟ ɡɚɫɬɨɫɨɜɭєɬɶɫɹ ɥɨɝɿɫɬɢɤɚ «ɩɟɪɲɨʀ ɬɚ 
ɨɫɬɚɧɧɶɨʀ ɦɢɥɿ» ɩɿɞ ɱɚɫ ɩɟɪɟɜɟɡɟɧɧɹ ɬɪɚɧɡɢɬ-
ɧɢɯ ɜɚɧɬɚɠɿɜ. Ⱥɜɬɨɪ [6] ɩɪɢ ɮɨɪɦɭɜɚɧɧɿ ɬɟɯ-
ɧɨɥɨɝɿʀ ɭɩɪɚɜɥɿɧɧɹ ɜɚɧɬɚɠɨɩɨɬɨɤɚɦɢ ɛɚɝɚɬɨ 
ɭɜɚɝɢ ɩɪɢɞɿɥɹє ɩɢɬɚɧɧɸ ɩɥɚɧɭɜɚɧɧɹ «ɩɟɪɲɨʀ 
ɬɚ ɨɫɬɚɧɧɶɨʀ ɦɢɥɿ». ɇɚ ɰɢɯ ɟɬɚɩɚɯ ɱɚɫɬɿɲɟ 
ɜɫɶɨɝɨ ɜɢɧɢɤɚɸɬɶ ɧɟɩɪɨɞɭɤɬɢɜɧɿ ɩɪɨɫɬɨʀ, ɳɨ 
ɜɩɥɢɜɚɸɬɶ ɧɚ ɧɟɞɨɬɪɢɦɚɧɧɹ ɧɨɪɦɚɬɢɜɧɨɝɨ 
ɬɟɪɦɿɧɭ ɞɨɫɬɚɜɤɢ ɜɚɧɬɚɠɭ, ɰɟ, ɭ ɫɜɨɸ ɱɟɪɝɭ, 
ɩɪɢɡɜɨɞɢɬɶ ɞɨ ɡɛɿɥɶɲɟɧɧɹ ɜɚɪɬɨɫɬɿ ɞɨɫɬɚɜɤɢ.  
Ɋɨɡɝɥɹɧɭɬɿ ɜ ɪɨɛɨɬɚɯ [7–11] ɿɧɧɨɜɚɰɿɣɧɿ 

ɬɟɯɧɨɥɨɝɿʀ ɭɩɪɚɜɥɿɧɧɹ ɩɿɞɬɜɟɪɞɠɭɸɬɶ ɪɿɡɧɨ-
ɦɚɧɿɬɧɿɫɬɶ ɿɫɧɭɸɱɢɯ ɬɟɯɧɨɥɨɝɿɣ ɬɚ ɫɢɫɬɟɦ 
ɭɩɪɚɜɥɿɧɧɹ ɜɚɧɬɚɠɨɩɨɬɨɤɚɦɢ. Ⱦɟɹɤɿ ɡ ɧɢɯ 
ɮɨɤɭɫɭɸɬɶɫɹ ɧɚ ɭɩɪɚɜɥɿɧɧɿ ɪɨɛɨɬɨɸ ɬɟɪɦɿ-
ɧɚɥɿɜ, ɨɫɤɿɥɶɤɢ ɩɪɢ ɡɞɿɣɫɧɟɧɧɿ ɦɭɥɶɬɢɦɨɞɚ-
ɥɶɧɢɯ ɩɟɪɟɜɟɡɟɧɶ ɧɚɣɛɿɥɶɲɿ ɪɢɡɢɤɢ ɜɢɧɢɤ-
ɧɟɧɧɹ ɧɟɩɪɨɞɭɤɬɢɜɧɢɯ ɩɪɨɫɬɨʀɜ ɜɢɧɢɤɚɸɬɶ 
ɩɿɞ ɱɚɫ ɡɧɚɯɨɞɠɟɧɧɹ ɤɨɧɬɟɣɧɟɪɿɜ ɭ ɬɟɪɦɿɧɚɥɿ. 
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Ȼɿɥɶɲɿɫɬɶ ɩɿɞɯɨɞɿɜ ɛɚɡɭɸɬɶɫɹ ɧɚ ɥɨɝɿɫɬɢɱɧɢɯ 
ɩɪɢɧɰɢɩɚɯ ɿɡ ɡɚɫɬɨɫɭɜɚɧɧɹɦ ɫɬɨɯɚɫɬɢɱɧɨɝɨ 
ɦɨɞɟɥɸɜɚɧɧɹ.  
ȼɫɟ ɰɟ ɨɛɭɦɨɜɥɸє ɚɤɬɭɚɥɶɧɿɫɬɶ ɩɢɬɚɧɧɹ 

ɬɚ ɧɟɨɛɯɿɞɧɿɫɬɶ ɪɨɡɪɨɛɤɢ ɦɚɬɟɦɚɬɢɱɧɨʀ ɦɨ-
ɞɟɥɿ ɬɟɯɧɨɥɨɝɿʀ ɭɩɪɚɜɥɿɧɧɹ ɜɚɧɬɚɠɨɩɨɬɨɤɚɦɢ 
ɆɌɄ ɿɡ ɡɚɫɬɨɫɭɜɚɧɧɹɦ ɿɧɧɨɜɚɰɿɣɧɢɯ ɩɿɞɯɨɞɿɜ 
ɬɚ ɬɟɯɧɨɥɨɝɿɣ ɭɩɪɚɜɥɿɧɧɹ ɡ ɭɪɚɯɭɜɚɧɧɹɦ 
ɩɪɢɧɰɢɩɿɜ ɥɨɝɿɫɬɢɤɢ «ɩɟɪɲɨʀ ɬɚ ɨɫɬɚɧɧɶɨʀ 
ɦɢɥɿ». 

 
Ɇɟɬɚ ɿ ɩɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱɿ 

Ɇɟɬɨɸ є ɪɨɡɪɨɛɤɚ ɦɚɬɟɦɚɬɢɱɧɨʀ ɦɨɞɟɥɿ 
ɬɟɯɧɨɥɨɝɿʀ ɭɩɪɚɜɥɿɧɧɹ ɜɚɧɬɚɠɨɩɨɬɨɤɚɦɢ 
ɆɌɄ «ɉɿɜɞɟɧɶ – Ɂɚɯɿɞ», ɨɫɧɨɜɚɧɨʀ ɧɚ ɟɮɟɤɬɿ 
ɩɥɚɧɭɜɚɧɧɹ «ɩɟɪɲɨʀ ɬɚ ɨɫɬɚɧɧɶɨʀ ɦɢɥɿ». 
Ⱦɥɹ ɞɨɫɹɝɧɟɧɧɹ ɩɨɫɬɚɜɥɟɧɨʀ ɦɟɬɢ ɧɟɨɛ-

ɯɿɞɧɨ ɪɨɡɪɨɛɢɬɢ ɦɨɞɟɥɶ ɩɪɨɝɧɨɡɭɜɚɧɧɹ ɨɛɫɹ-
ɝɿɜ ɜɚɧɬɚɠɧɢɯ ɩɟɪɟɜɟɡɟɧɶ ɬɚ ɦɚɬɟɦɚɬɢɱɧɭ 
ɦɨɞɟɥɶ ɜɢɛɨɪɭ ɪɚɰɿɨɧɚɥɶɧɨʀ ɬɪɚɧɫɩɨɪɬɧɨ-
ɬɟɯɧɨɥɨɝɿɱɧɨʀ ɫɯɟɦɢ ɞɨɫɬɚɜɤɢ ɜɚɧɬɚɠɿɜ ɭ ɤɨ-
ɧɬɟɣɧɟɪɚɯ ɩɨ ɆɌɄ «ɉɿɜɞɟɧɶ–Ɂɚɯɿɞ». 

 

ȼɢɤɥɚɞ ɨɫɧɨɜɧɨɝɨ ɦɚɬɟɪɿɚɥɭ 
ɋɢɫɬɟɦɚ ɤɨɧɬɟɣɧɟɪɧɢɯ ɬɪɚɧɡɢɬɧɢɯ ɩɟɪɟ-

ɜɟɡɟɧɶ ɜ ɍɤɪɚʀɧɿ ɨɛ’єɞɧɭє ɜ ɫɨɛɿ ɜɢɤɨɪɢɫɬɚɧ-
ɧɹ ɜɫɿɯ ɜɢɞɿɜ ɬɪɚɧɫɩɨɪɬɭ, ɹɤɿ ɜɿɞɩɨɜɿɞɚɸɬɶ 
ɜɧɭɬɪɿɲɧɿɦ ɬɚ ɡɨɜɧɿɲɧɿɦ ɬɪɚɧɫɩɨɪɬɧɨ-
ɟɤɨɧɨɦɿɱɧɢɦ ɡɜ’ɹɡɤɚɦ ɤɪɚʀɧɢ, ɬɚ ɩɨɬɪɟɛɭє 
ɿɫɬɨɬɧɨɝɨ ɜɞɨɫɤɨɧɚɥɟɧɧɹ. ȼɧɚɫɥɿɞɨɤ ɰɶɨɝɨ 
ɩɟɪɲɨɱɟɪɝɨɜɢɦ ɡɚɜɞɚɧɧɹɦ є ɮɨɪɦɭɜɚɧɧɹ ɦɟ-
ɯɚɧɿɡɦɭ ɭɩɪɚɜɥɿɧɧɹ ɤɨɧɬɟɣɧɟɪɧɢɦɢ ɜɚɧɬɚɠɨ-
ɩɨɬɨɤɚɦɢ. ȼɢɤɨɪɢɫɬɚɧɧɹ ɫɢɫɬɟɦɢ ɭɩɪɚɜɥɿɧɧɹ 
ɞɨɡɜɨɥɹє ɩɿɞɜɢɳɢɬɢ ɪɿɜɟɧɶ ɹɤɨɫɬɿ ɧɚɞɚɧɧɹ 
ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɨɛɫɥɭɝɨɜɭɜɚɧɧɹ, ɬɢɦ ɫɚɦɢɦ 
ɡɛɿɥɶɲɢɬɢ ɪɿɜɟɧɶ ɤɨɧɤɭɪɟɧɬɨɫɩɪɨɦɨɠɧɨɫɬɿ 
ɭɤɪɚʀɧɫɶɤɢɯ ɬɪɚɧɫɩɨɪɬɧɢɯ ɩɿɞɩɪɢєɦɫɬɜ ɧɚ 
ɦɿɠɧɚɪɨɞɧɨɦɭ ɪɢɧɤɭ. 
Ɇɟɯɚɧɿɡɦ ɭɩɪɚɜɥɿɧɧɹ ɜɚɧɬɚɠɨɩɨɬɨɤɚɦɢ 

ɛɚɡɭєɬɶɫɹ ɧɚ ɟɮɟɤɬɢɜɧɨɦɭ ɬɪɚɧɫɩɨɪɬɧɨɦɭ 
ɨɛɫɥɭɝɨɜɭɜɚɧɧɿ, ɭɡɝɨɞɠɟɧɨɫɬɿ ɜɫɿɯ ɭɱɚɫɧɢɤɿɜ 
ɩɟɪɟɜɿɡɧɨɝɨ ɩɪɨɰɟɫɭ, ɨɫɨɛɥɢɜɨ ɩɪɢ ɩɟɪɟɜɚɥɰɿ 
ɜɚɧɬɚɠɭ ɡ ɨɞɧɨɝɨ ɜɢɞɭ ɬɪɚɧɫɩɨɪɬɭ ɧɚ ɿɧɲɢɣ ɜ 
ɩɨɪɬɨɜɢɯ ɬɟɪɦɿɧɚɥɚɯ (ɜɚɠɥɢɜɿɫɬɶ ɰɶɨɝɨ ɡɚ-
ɜɞɚɧɧɹ ɡɚɥɟɠɢɬɶ ɜɿɞ ɬɨɝɨ, ɳɨ ɜɢɧɢɤɚɸɬɶ ɜɟ-
ɥɢɱɟɡɧɿ ɜɢɬɪɚɬɢ ɱɟɪɟɡ ɧɚɤɨɩɢɱɟɧɧɹ ɭ ɩɪɢɩɨ-
ɪɬɨɜɢɯ ɫɤɥɚɞɚɯ ɜɚɧɬɚɠɿɜ, ɳɨ ɨɱɿɤɭɸɬɶ ɧɚ 
ɩɿɞɯɿɞ ɫɭɞɧɚ ɿ ɧɚɜɚɧɬɚɠɟɧɧɹ) ɬɚ ɩɪɢ ɩɪɢɤɨɪ-
ɞɨɧɧɢɯ ɩɟɪɟɯɨɞɚɯ. 

 
Ɇɨɞɟɥɶ ɩɪɨɝɧɨɡɭɜɚɧɧя ɨɛɫяɝɿɜ 

ɩɟɪɟɜɟɡɟɧɶ ɜɚɧɬɚɠɿɜ ɭ ɤɨɧɬɟɣɧɟɪɚɯ ɩɨ 
ɆɌɄ «ɉɿɜɞɟɧɶ–Ɂɚɯɿɞ» 

ɉɪɨɰɟɫ ɮɨɪɦɭɜɚɧɧɹ ɛɭɞɶ-ɹɤɨʀ ɬɟɯɧɨɥɨɝɿʀ 
ɭɩɪɚɜɥɿɧɧɹ ɜɚɧɬɚɠɨɩɨɬɨɤɚɦɢ ɩɨɱɢɧɚєɬɶɫɹ ɡ 
ɩɪɨɝɧɨɡɭɜɚɧɧɹ ɨɛɫɹɝɿɜ ɜɚɧɬɚɠɧɢɯ ɩɟɪɟɜɟ-

ɡɟɧɶ, ɨɫɤɿɥɶɤɢ ɧɚ ɪɚɰɿɨɧɚɥɶɧɟ ɩɥɚɧɭɜɚɧɧɹ 
ɪɨɛɨɬɢ ɜɟɥɢɤɢɣ ɜɩɥɢɜ ɦɚɸɬɶ ɩɪɨɝɧɨɡɧɿ ɡɧɚ-
ɱɟɧɧɹ ɨɛɫɹɝɿɜ ɩɟɪɟɜɟɡɟɧɶ.  
ɇɚɣɛɿɥɶɲ ɚɞɟɤɜɚɬɧɢɦ ɚɩɚɪɚɬɨɦ ɞɥɹ ɩɪɨ-

ɝɧɨɡɭɜɚɧɧɹ ɜɚɧɬɚɠɨɩɨɬɨɤɿɜ є ɫɩɟɰɿɚɥɶɧɿ 
ɲɬɭɱɧɿ ɧɟɣɪɨɧɧɿ ɦɟɪɟɠɿ, ɨɫɤɿɥɶɤɢ ɜɨɧɢ ɦɚ-
ɸɬɶ ɡɞɚɬɧɿɫɬɶ ɜɫɬɚɧɨɜɥɸɜɚɬɢ ɧɟɥɿɧɿɣɧɿ ɡɚɥɟ-
ɠɧɨɫɬɿ ɦɿɠ ɦɚɣɛɭɬɧɿɦɢ ɬɚ ɮɚɤɬɢɱɧɢɦɢ ɡɧɚ-
ɱɟɧɧɹɦɢ ɩɪɨɰɟɫɿɜ. 

Ⱦɥɹ ɩɪɨɝɧɨɡɭɜɚɧɧɹ ɨɛɫɹɝɿɜ ɜɚɧɬɚɠɨɩɨ-
ɬɨɤɭ ɩɪɨɩɨɧɭєɬɶɫɹ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɦɟɪɟɠɿ 
ɩɪɹɦɨɝɨ ɩɨɲɢɪɟɧɧɹ, ɚ ɫɚɦɟ ɛɚɝɚɬɨɲɚɪɨɜɢɣ 
ɩɟɪɫɟɩɬɪɨɧ Ɋɭɦɟɥɶɯɚɪɬɚ ɡ ɩɪɹɦɢɦ ɩɨɲɢɪɟɧ-
ɧɹɦ [6]. 

ɉɟɪɫɟɩɬɪɨɧ ɛɭɞɭєɬɶɫɹ ɞɥɹ ɧɟɥɿɧɿɣɧɨɝɨ 
ɧɟɣɪɨɧɚ. Ʉɨɠɟɧ ɧɟɣɪɨɧ j ɛɭɞɶ-ɹɤɨɝɨ ɲɚɪɭ l 
ɜɡɚєɦɨɞɿє ɡɿ ɜɫɿɦɚ ɧɟɣɪɨɧɚɦɢ ɩɨɩɟɪɟɞɧɶɨɝɨ 
ɲɚɪɭ. ɋɭɦɭɸɱɢɣ ɛɥɨɤ ɨɛɱɢɫɥɸє ɥɿɧɿɣɧɭ 
ɤɨɦɛɿɧɚɰɿɸ ɜɯɿɞɧɢɯ ɫɢɝɧɚɥɿɜ, ɳɨ ɧɚɞɯɨɞɹɬɶ 
ɧɚ ɫɢɧɚɩɫɢ lji. Ɉɬɪɢɦɚɧɚ ɜ ɫɭɦɭɸɱɨɦɭ ɛɥɨɰɿ 
ɫɭɦɚ Slj ɩɟɪɟɞɚєɬɶɫɹ ɞɨ ɮɭɧɤɰɿʀ ɚɤɬɢɜɚɰɿʀ, ɳɨ 
ɩɨɜ’ɹɡɚɧɚ ɡ ɧɟɣɪɨɧɨɦ j. Ɏɭɧɤɰɿɹ ɚɤɬɢɜɚɰɿʀ ylj 
ɨɩɢɫɭє ɧɟɥɿɧɿɣɧɢɣ ɜɡɚєɦɨɡɜ’ɹɡɨɤ ɦɿɠ ɜɯɿɞ-
ɧɢɦɢ ɬɚ ɜɢɯɿɞɧɢɦɢ ɫɢɝɧɚɥɚɦɢ ɧɟɣɪɨɧɚ [12]. 

ɋɬɪɭɤɬɭɪɭ ɧɟɣɪɨɧɧɨʀ ɦɟɪɟɠɿ ɩɪɟɞɫɬɚɜ-
ɥɟɧɨ ɧɚ ɪɢɫ. 1. 
Ɂɝɿɞɧɨ ɫɬɪɭɤɬɭɪɢ ɦɟɪɟɠɿ ɜɯɿɞɧɢɣ ɫɢɝɧɚɥ 

ɫɭɦɚɬɨɪɚ ɦɚє ɧɚɫɬɭɩɧɢɣ ɜɢɝɥɹɞ: 
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00 ωω
0

0 
j,m

i

ij,,j,xS j, ,           (1) 

 

ɞɟ j,x0 – ɡɧɚɱɟɧɧɹ ɜɯɿɞɧɨɝɨ ɫɢɝɧɚɥɭ; ij,,0ω  – 

ɫɢɧɚɩɬɢɱɧɚ ɜɚɝɚ ɧɟɣɪɨɧɿɜ ɜɯɿɞɧɨɝɨ ɲɚɪɭ. 
ɋɭɦɚɬɨɪ ɧɟɣɪɨɧɿɜ ɧɚ ɞɪɭɝɨɦɭ ɲɚɪɿ ɪɨɡɪɚ-

ɯɨɜɭєɬɶɫɹ ɡɚ ɧɚɫɬɭɩɧɨɸ ɮɨɪɦɭɥɨɸ: 
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1
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11 ω1 ,             (2) 

 
ɞɟ y1,j – ɮɭɧɤɰɿɹ ɚɤɬɢɜɚɰɿʀ ɧɟɣɪɨɧɿɜ ɩɟɪɲɨɝɨ 
ɲɚɪɭ;  ij,1,ω – ɫɢɧɚɩɬɢɱɧɚ ɜɚɝɚ ɧɟɣɪɨɧɿɜ ɩɟɪ-
ɲɨɝɨ ɲɚɪɭ. 
ɋɭɦɚɬɨɪ ɧɚ ɜɢɯɿɞɧɨɦɭ ɲɚɪɿ ɪɨɡɪɚɯɨɜɭєɬɶ-

ɫɹ ɡɚ ɮɨɪɦɭɥɨɸ: 
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i

ij,,j,yj,

1

1
22 ω2S ,            (3) 

 
ɞɟ y2,j – ɮɭɧɤɰɿɹ ɚɤɬɢɜɚɰɿʀ ɧɟɣɪɨɧɿɜ ɞɪɭɝɨɝɨ 
ɲɚɪɭ; ij,2,ω  – ɫɢɧɚɩɬɢɱɧɚ ɜɚɝɚ ɧɟɣɪɨɧɿɜ ɞɪɭ-
ɝɨɝɨ ɲɚɪɭ. 
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Ɋɢɫ. 1. ɋɬɪɭɤɬɭɪɚ ɧɟɣɪɨɧɧɨʀ ɦɟɪɟɠɿ ɞɥɹ ɩɪɨɝɧɨɡɭɜɚɧɧɹ ɨɛɫɹɝɭ ɜɚɧɬɚɠɨɩɨɬɨɤɭ ɩɨ ɆɌɄ 
«ɉɿɜɞɟɧɶ–Ɂɚɯɿɞ» 

 
Ɏɭɧɤɰɿɹ ɧɚ ɩɪɢɯɨɜɚɧɢɯ ɲɚɪɚɯ є ɥɨɝɿɫɬɢɱ-

ɧɨɸ, ɚ ɧɚ ɜɢɯɿɞɧɨɦɭ ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɝɿɩɟɪ-
ɛɨɥɿɱɧɢɣ ɬɚɧɝɟɧɫ. ɉɟɪɟɜɿɪɢɬɢ ɚɞɟɤɜɚɬɧɿɫɬɶ 
ɧɟɣɪɨɧɧɨʀ ɦɟɪɟɠɿ ɞɥɹ ɩɪɨɝɧɨɡɭɜɚɧɧɹ ɨɛɫɹɝɿɜ 
ɜɚɧɬɚɠɨɩɨɬɨɤɭ ɩɨ ɆɌɄ «ɉɿɜɞɟɧɶ–Ɂɚɯɿɞ» 
ɦɨɠɧɚ ɡɚ ɞɨɩɨɦɨɝɨɸ ɤɨɟɮɿɰɿєɧɬɚ ɪɨɡɛɿɠɧɨɫɬɿ 
ɩɪɨɝɧɨɡɭ Ƚ. Ɍɟɣɥɚ [13]. Ⱦɥɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤ 
ɜɿɞɧɨɫɧɨʀ ɬɨɱɧɨɫɬɿ ɩɪɨɝɧɨɡɭ ɿ ɨɰɿɧɤɢ ɹɤɨɫɬɿ 
ɬɚ ɧɚɞɿɣɧɨɫɬɿ ɧɟɣɪɨɧɧɨʀ ɦɟɪɟɠɿ ɩɪɨɩɨɧɭєɬɶɫɹ 
ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɡɧɚɱɟɧɧɹ ɆȺɊȿ.  
ȼɤɚɡɚɧɢɣ ɫɩɨɫɿɛ ɩɪɨɝɧɨɡɭɜɚɧɧɹ ɦɚє ɜɢɫɨ-

ɤɿ ɜɥɚɫɬɢɜɨɫɬɿ ɚɞɚɩɬɚɰɿʀ ɞɨ ɡɦɿɧɧɢɯ ɜɯɿɞɧɢɯ 
ɞɚɧɢɯ ɡɚ ɪɚɯɭɧɨɤ ɫɚɦɨɧɚɜɱɚɧɧɹ. Ɂɚ ɩɪɨɝɧɨɡ-
ɧɢɦɢ ɡɧɚɱɟɧɧɹɦɢ ɨɛɫɹɝɿɜ ɧɚɞɚɥɿ ɩɟɪɟɞɛɚɱɚ-
єɬɶɫɹ ɜɢɡɧɚɱɟɧɧɹ ɧɟɨɛɯɿɞɧɨʀ ɤɿɥɶɤɨɫɬɿ ɤɨɧ-
ɬɟɣɧɟɪɿɜ ɬɚ ɪɭɯɨɦɨɝɨ ɫɤɥɚɞɭ ɞɥɹ 
ɩɿɞɜɨɡɭ/ɜɢɜɨɡɭ ɞɨ/ɡ ɬɟɪɦɿɧɚɥɿɜ (ɩɨɪɬɿɜ ɬɚ 
ɫɬɚɧɰɿɣ), ɜɿɞɩɨɜɿɞɧɨ, ɜɿɞɩɪɚɜɥɟɧɧɹ ɬɚ ɩɪɢɡ-
ɧɚɱɟɧɧɹ, ɡ ɭɪɚɯɭɜɚɧɧɹɦ ɡɚɜɚɧɬɚɠɟɧɨɫɬɿ ɰɢɯ 
ɧɚɩɪɹɦɿɜ. ɉɪɢɣɧɹɬɬɹ ɨɛґɪɭɧɬɨɜɚɧɢɯ ɭɩɪɚɜ-
ɥɿɧɫɶɤɢɯ ɪɿɲɟɧɶ ɨɩɟɪɚɬɨɪɨɦ ɩɪɢ ɭɩɪɚɜɥɿɧɧɿ 
ɜɚɧɬɚɠɨɩɨɬɨɤɚɦɢ  ɆɌɄ ɡ ɭɪɚɯɭɜɚɧɧɹɦ 
«ɩɟɪɲɨʀ ɬɚ ɨɫɬɚɧɧɶɨʀ ɦɢɥɿ» ɞɨɡɜɨɥɢɬɶ ɭɫɭɧɢ-
ɬɢ ɡɚɬɪɢɦɤɢ ɭ ɩɟɪɟɜɿɡɧɨɦɭ ɩɪɨɰɟɫɿ ɧɚ ɰɢɯ 
ɟɬɚɩɚɯ, ɚ ɬɚɤɨɠ ɜɢɡɧɚɱɢɬɢ ɿɦɨɜɿɪɧɿɫɬɶ ɜɢɧɢ-
ɤɧɟɧɧɹ ɮɿɧɚɧɫɨɜɨɝɨ ɪɢɡɢɤɭ.  

 
Ɇɚɬɟɦɚɬɢɱɧɚ ɦɨɞɟɥɶ ɜɢɛɨɪɭ ɪɚɰɿɨɧɚɥɶɧɨʀ 

ɬɪɚɧɫɩɨɪɬɧɨ-ɬɟɯɧɨɥɨɝɿɱɧɨʀ ɫɯɟɦɢ 

ɞɨɫɬɚɜɤɢ ɜɚɧɬɚɠɿɜ ɭ ɤɨɧɬɟɣɧɟɪɚɯ ɩɨ ɆɌɄ 

«ɉɿɜɞɟɧɶ–Ɂɚɯɿɞ» 

Ⱦɥɹ ɮɨɪɦɚɥɿɡɚɰɿʀ ɬɟɯɧɨɥɨɝɿɱɧɨɝɨ ɩɪɨɰɟɫɭ 
ɞɨɫɬɚɜɤɢ ɜɚɧɬɚɠɿɜ ɭ ɤɨɧɬɟɣɧɟɪɚɯ ɩɨ ɆɌɄ 
ɧɟɨɛɯɿɞɧɨ ɪɨɡɝɥɹɧɭɬɢ ɣɨɝɨ ɫɬɪɭɤɬɭɪɭ, ɹɤɚ є 

ɛɚɝɚɬɨɟɥɟɦɟɧɬɧɨɸ ɬɚ ɫɤɥɚɞɚєɬɶɫɹ ɡ ɛɚɝɚɬɶɨɯ 
ɩɿɞɩɪɨɰɟɫɿɜ. Ɉɫɧɨɜɧɢɦɢ ɫɤɥɚɞɨɜɢɦɢ ɬɪɚɧɫ-
ɩɨɪɬɧɨɝɨ ɩɪɨɰɟɫɭ є ɩɪɨɰɟɫɢ ɿɡ ɬɪɚɧɫɩɨɪɬɭ-
ɜɚɧɧɹ ɜɚɧɬɚɠɭ, ɧɚɜɚɧɬɚɠɟɧɧɹ, ɪɨɡɜɚɧɬɚɠɟɧ-
ɧɹ ɬɚ ɨɮɨɪɦɥɟɧɧɹ ɫɭɩɪɨɜɿɞɧɨʀ ɬɪɚɧɫɩɨɪɬɧɨʀ 
ɞɨɤɭɦɟɧɬɚɰɿʀ. Ɍɪɢɜɚɥɿɫɬɶ ɰɢɤɥɭ ɩɟɪɟɜɟɡɟɧɧɹ 
ɹɜɥɹє ɫɨɛɨɸ ɫɭɦɭ ɱɚɫɭ, ɜɢɬɪɚɱɟɧɨɝɨ ɧɚ ɜɢɤɨ-
ɧɚɧɧɹ ɜɫɿɯ ɟɥɟɦɟɧɬɿɜ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɩɪɨɰɟɫɭ. 
ȼ ɫɭɱɚɫɧɢɯ ɭɦɨɜɚɯ ɩɪɨɰɟɫ ɞɨɫɬɚɜɤɢ ɜɚɧ-

ɬɚɠɿɜ ɿɡ ɤɪɚʀɧ Іɧɞɿɣɫɶɤɨɝɨ ɨɤɟɚɧɭ ɬɚ ɉɟɪɫɶɤɨʀ 
ɡɚɬɨɤɢ ɞɨ ɤɪɚʀɧ Єɜɪɨɩɢ є ɞɨɫɢɬɶ ɧɟɟɮɟɤɬɢɜ-
ɧɢɦ, ɨɫɤɿɥɶɤɢ ɜɚɧɬɚɠɚɦ ɞɨɜɨɞɢɬɶɫɹ ɩɪɨɯɨɞɢ-
ɬɢ ɜɟɥɢɤɿ ɜɿɞɫɬɚɧɿ, ɚ ɬɟɪɦɿɧ ɞɨɫɬɚɜɤɢ ɬɪɢɜɚє 
ɦɚɣɠɟ ɞɜɚ ɦɿɫɹɰɿ. ɇɚ ɫɶɨɝɨɞɧɿɲɧɿɣ ɞɟɧɶ ɜɚɧ-
ɬɚɠɿ ɭ ɞɚɧɨɦɭ ɧɚɩɪɹɦɤɭ ɞɨɫɢɬɶ ɱɚɫɬɨ ɩɟɪɟɜɨ-
ɡɹɬɶɫɹ ɡɚ ɦɚɪɲɪɭɬɨɦ Іɧɞɿɹ–Іɪɚɧ–Ɏɿɧɥɹɧɞɿɹ, 
ɦɨɪɫɶɤɢɦ ɦɚɝɿɫɬɪɚɥɶɧɢɦ ɬɪɚɧɫɩɨɪɬɨɦ, ɡɚɝɚ-
ɥɶɧɢɣ ɱɚɫ ɞɨɫɬɚɜɤɢ ɫɤɥɚɞɚє 35–37 ɞɧɿɜ. Ⱥɥɶ-
ɬɟɪɧɚɬɢɜɧɢɦ ɜɚɪɿɚɧɬɨɦ ɞɨɫɬɚɜɤɢ є ɦɿɠɧɚɪɨ-
ɞɧɢɣ ɬɪɚɧɫɩɨɪɬɧɢɣ ɦɚɪɲɪɭɬ «ɉɿɜɞɟɧɶ – 
Ɂɚɯɿɞ», ɩɟɪɟɜɚɝɨɸ ɹɤɨɝɨ є ɩɪɢɫɤɨɪɟɧɢɣ ɭ ɬɪɢ 
ɪɚɡɢ ɬɟɪɦɿɧ ɞɨɫɬɚɜɤɢ – ɞɨ 12 ɞɿɛ. ɉɟɪɟɜɟɡɟɧ-
ɧɹ ɩɨ ɆɌɄ «ɉɿɜɞɟɧɶ–Ɂɚɯɿɞ» ɦɨɠɧɚ ɜɿɞɧɟɫɬɢ 
ɞɨ ɦɭɥɶɬɢɦɨɞɚɥɶɧɢɯ ɩɟɪɟɜɟɡɟɧɶ, ɨɫɤɿɥɶɤɢ 
ɬɪɚɧɫɩɨɪɬɭɜɚɧɧɹ ɜɚɧɬɚɠɿɜ ɭ ɤɨɧɬɟɣɧɟɪɚɯ ɜɿɞ 
ɤɪɚʀɧ Іɧɞɿɣɫɶɤɨɝɨ ɨɤɟɚɧɭ ɬɚ ɉɟɪɫɢɞɫɶɤɨʀ ɡɚ-
ɬɨɤɢ ɞɨ Єɜɪɨɩɢ ɩɥɚɧɭєɬɶɫɹ ɡɞɿɣɫɧɸɜɚɬɢ 
ɲɥɹɯɨɦ ɜɢɤɨɪɢɫɬɚɧɧɹ ɞɟɤɿɥɶɤɨɯ ɜɢɞɿɜ ɬɪɚɧɫ-
ɩɨɪɬɭ, ɚ ɫɚɦɟ ɡɚɥɿɡɧɢɱɧɨɝɨ ɬɚ ɦɨɪɫɶɤɨɝɨ, ɚɜ-
ɬɨɦɨɛɿɥɶɧɢɣ ɬɪɚɧɫɩɨɪɬ ɛɭɞɟ ɜɢɤɨɪɢɫɬɨɜɭɜɚ-
ɬɢɫɹ ɞɥɹ ɩɿɞɜɨɡɭ ɜɚɧɬɚɠɿɜ ɜɿɞ 
ɜɚɧɬɚɠɨɜɿɞɩɪɚɜɧɢɤɿɜ ɞɨ ɫɤɥɚɞɭ ɜ ɦ. Ɇɭɦɛɚɣ 
ɬɚ ɜɿɞ ɫɤɥɚɞɭ ɭ ɦ. ɋɥɚɜɤɭɜ ɞɨ ɤɿɧɰɟɜɢɯ ɜɚɧɬɚ-
ɠɨɨɞɟɪɠɭɜɚɱɿɜ. 
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ɋɢɫɬɟɦɚ ɞɨɫɬɚɜɤɢ ɜɚɧɬɚɠɿɜ ɭ ɤɨɧɬɟɣɧɟɪɚɯ 
ɩɨ ɆɌɄ ɯɚɪɚɤɬɟɪɢɡɭєɬɶɫɹ ɧɚɹɜɧɿɫɬɸ:  

- ɜɯɿɞɧɢɯ ɩɚɪɚɦɟɬɪɿɜ: ɩɚɪɬɿɹ ɜɿɞɩɪɚɜɥɟɧɧɹ 
(q, ɤɨɧɬ.); ɜɿɞɫɬɚɧɶ ɩɟɪɟɜɟɡɟɧɧɹ ɜɚɧɬɚɠɭ ɚɜɬɨ-
ɦɨɛɿɥɶɧɢɦ ɬɪɚɧɫɩɨɪɬɨɦ (lɚɬ, ɤɦ); ɜɚɪɬɿɫɬɶ ɜɚɧ-
ɬɚɠɭ (ɋɜɚɧ, $); ɬɟɯɧɿɱɧɚ ɲɜɢɞɤɿɫɬɶ ɪɭɯɭ ɌɁ ɧɚ 
ɚɜɬɨɦɨɛɿɥɶɧɨɦɭ ɬɪɚɧɫɩɨɪɬɿ (Vɬɚɬ, ɤɦ/ɝɨɞ.); ɪɢ-
ɡɢɤɢ, ɹɤɿ ɜɢɧɢɤɚɸɬɶ ɩɿɞ ɱɚɫ ɪɭɯɭ (nɪɢɡɢɤ, %); 

- ɜɢɯɿɞɧɨɝɨ ɩɚɪɚɦɟɬɪɚ – ɿɧɬɟɝɪɨɜɚɧɢɣ ɩɨ-
ɤɚɡɧɢɤ, ɹɤɢɣ ɜɪɚɯɨɜɭє ɩɚɪɚɦɟɬɪɢ ɜɢɬɪɚɬ ɿ 
ɱɚɫɭ ɞɨɫɬɚɜɤɢ ( *ɋɿ , $); 

- ɮɚɤɬɨɪɿɜ ɡɨɜɧɿɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ: ɤɨɟ-
ɮɿɰɿєɧɬ, ɳɨ ɜɪɚɯɨɜɭє ɣɦɨɜɿɪɧɿɫɬɶ ɜɢɧɢɤɧɟɧ-
ɧɹ ɧɟɜɢɪɨɛɧɢɱɢɯ ɩɪɨɫɬɨʀɜ ɩɿɞ ɱɚɫ ɪɭɯɭ ɬɚ ɜ 
ɩɭɧɤɬɚɯ ɩɟɪɟɜɚɥɤɢ ɜɚɧɬɚɠɭ (ɪ); ɱɚɫ ɧɚɜɚɧɬɚ-
ɠɟɧɧɹ–ɪɨɡɜɚɧɬɚɠɟɧɧɹ ɨɞɧɨɝɨ ɤɨɧɬɟɣɧɟɪɚ ɧɚ 
ɚɜɬɨɦɨɛɿɥɶɧɨɦɭ ɬɪɚɧɫɩɨɪɬɿ (tɧ/ɪɚɬ., ɤɨɧɬ./ɝɨɞ.); 
ɱɚɫ ɧɚɜɚɧɬɚɠɟɧɧɹ–ɪɨɡɜɚɧɬɚɠɟɧɧɹ ɨɞɧɨɝɨ 
ɤɨɧɬɟɣɧɟɪɚ ɧɚ ɡɚɥɿɡɧɢɱɧɨɦɭ ɬɪɚɧɫɩɨɪɬɿ 
(tɧ/ɪɠɞ., ɤɨɧɬ./ɝɨɞ.). 
ɋɤɥɚɞɨɜɿ ɫɢɫɬɟɦɢ ɩɪɟɞɫɬɚɜɥɟɧɿ ɫɭɤɭɩɧɿɫ-

ɬɸ ɟɥɟɦɟɧɬɿɜ: 1 – ɞɨɫɬɚɜɤɚ ɜɚɧɬɚɠɿɜ ɜɿɞ ɫɤɥɚ-
ɞɭ ɜ ɦ. Ɇɭɦɛɚɣ ɞɨ ɫɤɥɚɞɭ ɜ ɦ. ɋɥɚɜɤɭɜ (Ɍɬɪ – 
ɬɪɚɧɡɢɬɧɢɣ ɱɚɫ, ɞɧ.; ɬɋ  – ɜɚɪɬɿɫɬɶ ɬɪɚɧɫɩɨɪ-
ɬɭɜɚɧɧɹ ɜɿɞ ɦɿɫɰɹ ɜɿɞɩɪɚɜɥɟɧɧɹ ɞɨ ɦɿɫɰɹ ɩɪɢ-
ɡɧɚɱɟɧɧɹ, $); 2 – ɩɟɪɟɜɟɡɟɧɧɹ ɜɚɧɬɚɠɿɜ ɪɿɡɧɢ-
ɦɢ ɜɢɞɚɦɢ ɬɪɚɧɫɩɨɪɬɭ (

jɌ ɪi  – ɱɚɫ ɪɭɯɭ ɧɚ ɿ-ɣ 

ɞɿɥɹɧɰɿ ɬɪɚɧɫɩɨɪɬɧɨ-ɬɟɯɧɨɥɨɝɿɱɧɨʀ ɫɯɟɦɢ ɡ 
ɜɢɤɨɪɢɫɬɚɧɧɹɦ j-ɝɨ ɜɢɞɭ ɬɪɚɧɫɩɨɪɬɭ, ɞɧ.; 

ijɪɜɌ  – ɜɢɬɪɚɬɢ ɱɚɫɭ ɧɚ ɜɢɩɚɞɤɨɜɿ ɡɚɬɪɢɦɤɢ 

ɩɿɞ ɱɚɫ ɪɭɯɭ, ɞɧ.); 3 – ɩɪɨɫɬɿɣ ɭ ɩɭɧɤɬɚɯ ɩɟ-
ɪɟɜɚɥɤɢ ɜɚɧɬɚɠɿɜ (

abɌ  – ɜɢɬɪɚɬɢ ɱɚɫɭ ɧɚ ɜɢ-

ɤɨɧɚɧɧɹ ɨɩɟɪɚɰɿɣ ɡ ɜɚɧɬɚɠɟɦ ɜ ɚ-ɦɭ ɩɭɧɤɬɿ 
ɩɟɪɟɜɚɥɤɢ, ɞɧ.; ɚɜɌ  – ɜɢɬɪɚɬɢ ɱɚɫɭ ɧɚ ɦɨɠɥɢ-

ɜɿ ɩɪɨɫɬɨʀ ɜ ɚ-ɦɭ ɩɭɧɤɬɿ ɩɟɪɟɜɚɥɤɢ, ɞɧ.);   4 – 
ɜɢɤɨɧɚɧɧɹ ɥɨɝɿɫɬɢɱɧɢɯ ɨɩɟɪɚɰɿɣ ɩɪɢ ɬɪɚɧɫ-
ɩɨɪɬɭɜɚɧɧɿ (

jɥ.ɨ.ɋ  – ɜɢɬɪɚɬɢ ɧɚ ɜɢɤɨɧɚɧɧɹ j-ʀ 
ɥɨɝɿɫɬɢɱɧɨʀ ɨɩɟɪɚɰɿʀ ɩɪɢ ɬɪɚɧɫɩɨɪɬɭɜɚɧɧɿ, $); 
5 – ɜɢɧɢɤɧɟɧɧɹ ɪɢɡɢɤɿɜ ɩɿɞ ɱɚɫ ɞɨɫɬɚɜɤɢ ɜɚɧ-
ɬɚɠɭ ( ɪɢɡɢɤɋ  – ɜɢɬɪɚɬɢ, ɩɨɜ'ɹɡɚɧɿ ɡ ɪɢɡɢɤɚɦɢ, 

$); 6 – ɥɨɝɿɫɬɢɱɧɟ ɚɞɦɿɧɿɫɬɪɭɜɚɧɧɹ ( ɚ.ɥɋ  – ɜɢ-

ɬɪɚɬɢ ɧɚ ɥɨɝɿɫɬɢɱɧɟ ɚɞɦɿɧɿɫɬɪɭɜɚɧɧɹ, ɹɤɿ 
ɜɤɥɸɱɟɧɿ ɭ ɫɬɚɜɤɭ ɧɚ ɬɪɚɧɫɩɨɪɬɭɜɚɧɧɹ ɧɚ 
ɪɿɡɧɢɯ ɜɢɞɚɯ ɬɪɚɧɫɩɨɪɬɭ, $). 
ȼɫɿ ɟɥɟɦɟɧɬɢ ɩɪɨɰɟɫɭ ɩɟɪɟɜɟɡɟɧɶ ɜɚɧɬɚɠɿɜ 

ɭ ɤɨɧɬɟɣɧɟɪɚɯ ɡɧɚɯɨɞɹɬɶɫɹ ɭ ɬɿɫɧɨɦɭ ɜɡɚє-
ɦɨɡɜ’ɹɡɤɭ ɦɿɠ ɫɨɛɨɸ ɿ ɜɿɞɛɭɜɚɸɬɶɫɹ ɩɨɫɥɿɞɨ-
ɜɧɨ. Ɂɜ’ɹɡɤɢ ɦɿɠ ɜɯɿɞɧɢɦɢ ɩɚɪɚɦɟɬɪɚɦɢ ɿ 
ɟɥɟɦɟɧɬɚɦɢ ɩɨɥɹɝɚɸɬɶ ɭ ɧɚɫɬɭɩɧɨɦɭ: ɩɚɪɬɿɹ 
ɜɿɞɩɪɚɜɥɟɧɧɹ ɛɟɡɩɨɫɟɪɟɞɧɶɨ ɜɩɥɢɜɚє ɧɚ ɩɪɨ-
ɰɟɫ ɧɚɜɚɧɬɚɠɟɧɧɹ, ɪɨɡɜɚɧɬɚɠɟɧɧɹ, ɚ ɬɚɤɨɠ ɧɚ 
ɩɪɨɰɟɫ ɩɿɞɝɨɬɨɜɤɢ ɜɚɧɬɚɠɭ ɞɨ ɩɟɪɟɜɟɡɟɧɧɹ; 
ɜɿɞɫɬɚɧɶ ɩɟɪɟɜɟɡɟɧɧɹ ɜɚɧɬɚɠɭ ɬɚ ɬɟɯɧɿɱɧɚ 

ɲɜɢɞɤɿɫɬɶ ɪɭɯɭ ɜɩɥɢɜɚɸɬɶ ɧɚ ɩɪɨɰɟɫ ɬɪɚɧɫ-
ɩɨɪɬɭɜɚɧɧɹ. Ɂɜ’ɹɡɤɢ ɦɿɠ ɟɥɟɦɟɧɬɚɦɢ ɬɚ ɜɢɯɿ-
ɞɧɢɦɢ ɩɚɪɚɦɟɬɪɚɦɢ: ɩɪɨɰɟɫ ɨɮɨɪɦɥɟɧɧɹ  
ɞɨɤɭɦɟɧɬɿɜ, ɩɪɨɰɟɫ ɜɢɤɨɧɚɧɧɹ ɧɚɜɚɧɬɚɠɭɜɚ-
ɥɶɧɨ-ɪɨɡɜɚɧɬɚɠɭɜɚɥɶɧɢɯ ɪɨɛɿɬ (ɇɊɊ) ɡ ɜɚɧ-
ɬɚɠɟɦ ɬɚ ɩɪɨɰɟɫ ɬɪɚɧɫɩɨɪɬɭɜɚɧɧɹ ɜɩɥɢɜɚɸɬɶ 
ɧɚ ɡɧɚɱɟɧɧɹ ɿɧɬɟɝɪɨɜɚɧɨɝɨ ɩɨɤɚɡɧɢɤɚ. 
Ɂɜ’ɹɡɤɢ ɦɿɠ ɟɥɟɦɟɧɬɚɦɢ ɬɚ ɮɚɤɬɨɪɚɦɢ ɡɨɜɧɿ-
ɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ – ɤɨɟɮɿɰɿєɧɬ, ɳɨ ɜɪɚɯɨ-
ɜɭє ɣɦɨɜɿɪɧɿɫɬɶ ɜɢɧɢɤɧɟɧɧɹ ɧɟɜɢɪɨɛɧɢɱɢɯ 
ɩɪɨɫɬɨʀɜ ɩɿɞ ɱɚɫ ɪɭɯɭ ɬɚ ɜ ɩɭɧɤɬɚɯ ɩɟɪɟɜɚɥɤɢ 
ɜɚɧɬɚɠɭ, ɜɩɥɢɜɚє ɧɚ ɩɪɨɰɟɫ ɬɪɚɧɫɩɨɪɬɭɜɚɧɧɹ 
ɬɚ ɇɊɊ ɡ ɜɚɧɬɚɠɟɦ. 
ȼ ɹɤɨɫɬɿ ɰɿɥɶɨɜɨʀ ɮɭɧɤɰɿʀ ɡ ɜɢɪɿɲɟɧɧɹ ɡɚ-

ɞɚɱɿ ɩɨ ɜɢɛɨɪɭ ɪɚɰɿɨɧɚɥɶɧɨʀ ɬɪɚɧɫɩɨɪɬɧɨ-
ɬɟɯɧɨɥɨɝɿɱɧɨʀ ɫɯɟɦɢ ɞɨɫɬɚɜɤɢ ɜɚɧɬɚɠɿɜ ɭ ɤɨ-
ɧɬɟɣɧɟɪɚɯ ɩɨ ɆɌɄ «ɉɿɜɞɟɧɶ–Ɂɚɯɿɞ» ɨɛɪɚɧɨ 
ɿɧɬɟɝɪɨɜɚɧɢɣ ɩɨɤɚɡɧɢɤ *ɋɿ , ɹɤɢɣ ɞɨɡɜɨɥɹє 
ɜɪɚɯɭɜɚɬɢ ɩɚɪɚɦɟɬɪɢ ɜɢɬɪɚɬ ɿ ɱɚɫɭ ɧɚ ɞɨɫɬɚɜɤɭ: 
 

minΔ)(1)ɋ(ɋɋ ɬɜɚɧ
*  n
ɿ ,       (4) 

 

ɞɟ *ɋɿ  – ɨɰɿɧɤɚ ɜɚɪɬɨɫɬɿ ɜɚɧɬɚɠɭ ɿ ɣɨɝɨ ɞɨɫɬɚ-
ɜɤɢ ɡ ɭɪɚɯɭɜɚɧɧɹɦ ɮɚɤɬɨɪɚ ɱɚɫɭ ɩɨ i-ɦɭ ɜɚɪɿ-
ɚɧɬɭ, ɳɨ ɜɤɥɸɱɚє ɪɿɡɧɿ ɜɢɞɢ ɬɪɚɧɫɩɨɪɬɭ ɬɚ 
ɜɢɬɪɚɬɢ ɧɚ ɞɨɫɬɚɜɤɭ ɜɚɧɬɚɠɿɜ, $; ɜɚɧɋ  – ɜɚɪ-
ɬɿɫɬɶ ɜɚɧɬɚɠɭ, $; ɬɋ  – ɜɚɪɬɿɫɬɶ ɬɪɚɧɫɩɨɪɬɭ-

ɜɚɧɧɹ ɜɿɞ ɦɿɫɰɹ ɜɿɞɩɪɚɜɥɟɧɧɹ ɞɨ ɦɿɫɰɹ ɩɪɢɡ-
ɧɚɱɟɧɧɹ, $; nΔ)(1  – ɦɧɨɠɧɢɤ ɧɚɪɨɳɟɧɧɹ 
ɜɿɞɫɨɬɤɿɜ ɡɚ ɜɿɞɫɨɬɤɨɜɨɸ ɫɬɚɜɤɨɸ ɡɚ n ɩɟɪɿɨ-
ɞɿɜ;  

 

365

Tɬɪn  ,  (5) 

 
ɞɟ Ɍɬɪ – ɬɪɚɧɡɢɬɧɢɣ ɱɚɫ, ɞɧ.  
Ⱦɥɹ ɞɨɫɹɝɧɟɧɧɹ ɨɤɪɟɫɥɟɧɢɯ ɡɚɞɚɱ ɞɨɫɥɿ-

ɞɠɟɧɧɹ ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɫɢɫɬɟɦɚ ɨɛɦɟɠɟɧɶ, 
ɹɤɚ ɩɨɥɹɝɚє ɭ ɜɢɡɧɚɱɟɧɧɿ ɜɟɪɯɧɶɨʀ ɬɚ ɧɢɠɧɶɨʀ 
ɦɟɠ ɜɚɪɿɸɜɚɧɧɹ ɡɚɩɪɨɩɨɧɨɜɚɧɢɯ ɮɚɤɬɨɪɿɜ: 
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ɞɟ Ɍɬɪ<Ɍɬɪɦɚɤɫ – ɞɨɬɪɢɦɚɧɧɹ ɫɬɪɨɤɿɜ ɩɨɫɬɚɜɤɢ ɡɚ 
ɤɨɧɬɪɚɤɬɨɦ ɦɿɠ ɩɨɫɬɚɱɚɥɶɧɢɤɨɦ ɿ ɫɩɨɠɢɜɚɱɟɦ; 
Q=q – ɭɦɨɜɚ ɩɨɜɧɨɝɨ ɨɫɜɨєɧɧɹ ɜɚɧɬɚɠɨɩɨɬɨ-
ɤɭ, ɹɤɢɣ ɧɚɞɚє ɡɚɦɨɜɧɢɤ; Q<d – ɜɿɞɩɨɜɿɞɧɿɫɬɶ 
ɨɛɫɹɝɭ ɜɚɧɬɚɠɨɩɨɬɨɤɭ ɩɟɪɟɪɨɛɧɿɣ ɫɩɪɨɦɨɠ-
ɧɨɫɬɿ ɩɟɪɟɜɚɥɨɱɧɨɝɨ ɤɨɦɩɥɟɤɫɭ d. 
Ɍɪɚɧɫɩɨɪɬɧɿ ɜɢɬɪɚɬɢ (ɜɚɪɬɿɫɬɶ ɞɨɫɬɚɜɤɢ) є 

ɧɚɣɛɿɥɶɲ ɩɨɲɢɪɟɧɢɦ ɤɪɢɬɟɪɿєɦ ɩɪɢ ɜɢɛɨɪɿ 
ɟɮɟɤɬɢɜɧɨʀ ɌɌɋȾ ɜɚɧɬɚɠɿɜ ɡ ɩɨɡɢɰɿɣ ɥɨɝɿɫ-
ɬɢɱɧɨɝɨ ɩɿɞɯɨɞɭ. ȼɿɞɩɨɜɿɞɧɨ ɞɨ ɩɪɢɧɰɢɩɭ 
ɡɚɝɚɥɶɧɢɯ ɥɨɝɿɫɬɢɱɧɢɯ ɜɢɬɪɚɬ ɜɢɬɪɚɬɢ ɧɚ 
ɬɪɚɧɫɩɨɪɬɭɜɚɧɧɹ ɹɜɥɹɸɬɶ ɫɨɛɨɸ ɫɭɦɭ ɜɢɬɪɚɬ 
ɧɚ ɨɫɧɨɜɧɿ ɨɩɟɪɚɰɿʀ, ɪɢɡɢɤɢ ɬɚ ɥɨɝɿɫɬɢɱɧɟ ɚɞ-
ɦɿɧɿɫɬɪɭɜɚɧɧɹ: 
 

  G

j

j .ɥ.ɚɪɢɡɢɤ.ɥ.ɨɬ ɋɋɋɋ ,          (7) 

 
ɞɟ ɋɬ – ɤɿɥɶɤɿɫɬɶ ɥɨɝɿɫɬɢɱɧɢɯ ɨɩɟɪɚɰɿɣ (ɩɟɪɟ-
ɜɟɡɟɧɧɹ, ɧɚɜɚɧɬɚɠɟɧɧɹ–ɪɨɡɜɚɧɬɚɠɟɧɧɹ, ɩɟɪɟ-
ɜɚɥɤɚ. ɟɤɫɩɟɞɢɪɭɜɚɧɧɹ ɜɚɧɬɚɠɭ, ɬɢɦɱɚɫɨɜɟ 
ɡɛɟɪɿɝɚɧɧɹ, ɦɢɬɧɟ ɨɮɨɪɦɥɟɧɧɹ ɿ ɬ.ɩ.), ɨɞ.;  

j.ɨ.ɥɋ  – ɜɢɬɪɚɬɢ ɧɚ ɜɢɤɨɧɚɧɧɹ j-ʀ ɥɨɝɿɫɬɢɱɧɨʀ 

ɨɩɟɪɚɰɿʀ ɩɪɢ ɬɪɚɧɫɩɨɪɬɭɜɚɧɧɿ, $; ɪɢɡɢɤɋ  – ɜɢ-

ɬɪɚɬɢ, ɩɨɜ’ɹɡɚɧɿ ɡ ɪɢɡɢɤɚɦɢ, $; ɚ.ɥɋ . – ɜɢɬɪɚ-
ɬɢ ɧɚ ɥɨɝɿɫɬɢɱɧɟ ɚɞɦɿɧɿɫɬɪɭɜɚɧɧɹ (ɜ ɬɨɦɭ ɱɢ-
ɫɥɿ ɿɡ ɡɚɥɭɱɟɧɧɹɦ ɩɨɫɟɪɟɞɧɢɤɚ), ɹɤɿ ɜɤɥɸɱɟɧɿ 
ɭ ɫɬɚɜɤɭ ɧɚ ɬɪɚɧɫɩɨɪɬɭɜɚɧɧɹ ɧɚ ɪɿɡɧɢɯ ɜɢɞɚɯ 
ɬɪɚɧɫɩɨɪɬɭ, $. 
ɓɟ ɨɞɧɢɦ ɜɚɠɥɢɜɢɦ ɩɨɤɚɡɧɢɤɨɦ, ɳɨ ɜɿ-

ɞɨɛɪɚɠɚє ɟɮɟɤɬɢɜɧɿɫɬɶ ɌɌɋȾ ɩɪɢ ɬɪɚɧɡɢɬ-
ɧɢɯ ɩɟɪɟɜɟɡɟɧɧɹɯ, є ɬɪɚɧɡɢɬɧɢɣ ɱɚɫ, ɹɤɢɣ 
ɹɜɥɹє ɫɨɛɨɸ ɫɭɦɭ ɡɚɝɚɥɶɧɨɝɨ ɱɚɫɭ ɪɭɯɭ ɬɚ 
ɡɚɝɚɥɶɧɨɝɨ ɱɚɫɭ ɩɪɨɫɬɨɸ ɜ ɩɭɧɤɬɚɯ ɩɟɪɟɜɚɥ-
ɤɢ: 
 

ɬɪ ɪɡɚɝ ɩɡɚɝ pi ɪɜi ɜɌ Ɍ Ɍ Ɍ Ɍ Ɍ Ɍj j ab ɚ         ,   (8) 

 

ɞɟ ɪɡɚɝɌ  – ɡɚɝɚɥɶɧɢɣ ɱɚɫ ɪɭɯɭ ɩɨ ɭɫɶɨɦɭ ɦɚ-

ɪɲɪɭɬɭ, ɞɧ.; ɩɡɚɝɌ  – ɡɚɝɚɥɶɧɢɣ ɱɚɫ ɩɪɨɫɬɨɸ 

ɩɨ ɭɫɶɨɦɭ ɦɚɪɲɪɭɬɭ, ɞɧ.; jpiɌ  – ɱɚɫ ɪɭɯɭ ɧɚ 
ɿ-ɣ ɞɿɥɹɧɰɿ ɬɪɚɧɫɩɨɪɬɧɨ-ɬɟɯɧɨɥɨɝɿɱɧɨʀ ɫɯɟɦɢ 
ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ j-ɝɨ ɜɢɞɭ ɬɪɚɧɫɩɨɪɬɭ, ɞɧ.;  

jɪɜiɌ  – ɜɢɬɪɚɬɢ ɱɚɫɭ ɧɚ ɜɢɩɚɞɤɨɜɿ ɡɚɬɪɢɦɤɢ 

ɩɿɞ ɱɚɫ ɪɭɯɭ, ɞɧ.; abɌ  – ɜɢɬɪɚɬɢ ɱɚɫɭ ɧɚ ɜɢ-

ɤɨɧɚɧɧɹ ɨɩɟɪɚɰɿɣ ɡ ɜɚɧɬɚɠɟɦ ɜ ɚ-ɦɭ ɩɭɧɤɬɿ 
ɩɟɪɟɜɚɥɤɢ, ɞɧ.; ɚɜɌ  – ɜɢɬɪɚɬɢ ɱɚɫɭ ɧɚ ɦɨɠ-

ɥɢɜɿ ɩɪɨɫɬɨʀ ɜ ɚ-ɦɭ ɩɭɧɤɬɿ ɩɟɪɟɜɚɥɤɢ, ɞɧ. 
Ɉɫɧɨɜɧɢɦɢ ɮɚɤɬɨɪɚɦɢ, ɳɨ ɜɩɥɢɜɚɸɬɶ ɧɚ 

ɜɟɥɢɱɢɧɭ ɬɪɚɧɫɩɨɪɬɧɢɯ ɜɢɬɪɚɬ (3) ɬɚ, ɭ ɫɜɨɸ 
ɱɟɪɝɭ, ɧɚ ɜɚɪɬɿɫɬɶ ɞɨɫɬɚɜɤɢ, є ɜɟɥɢɱɢɧɚ ɜɚɧ-
ɬɚɠɧɨʀ ɩɚɪɬɿʀ q ɬɚ ɱɚɫ ɞɨɫɬɚɜɤɢ ɜɚɧɬɚɠɭ Tɞɨɫɬ, 

ɹɤɢɣ ɦɨɠɧɚ ɭɦɨɜɧɨ ɩɨɞɿɥɢɬɢ ɧɚ ɱɚɫ ɬɪɚɧɫɩɨ-
ɪɬɭɜɚɧɧɹ t1 ɬɚ ɱɚɫ ɩɪɨɫɬɨɸ ɤɨɧɬɟɣɧɟɪɿɜ ɧɚ 
«ɩɟɪɲɿɣ ɦɢɥɿ» ɬɚ/ɚɛɨ «ɨɫɬɚɧɧɿɣ ɦɢɥɿ» t2. 

Ɇɚɤɫɢɦɚɥɶɧɚ ɟɮɟɤɬɢɜɧɿɫɬɶ ɭɩɪɚɜɥɿɧɧɹ 
ɜɚɧɬɚɠɨɩɨɬɨɤɚɦɢ ɧɚ ɦɿɠɧɚɪɨɞɧɨɦɭ ɬɪɚɧɫɩɨ-
ɪɬɧɨɦɭ ɤɨɪɢɞɨɪɿ «ɉɿɜɞɟɧɶ–Ɂɚɯɿɞ» ɦɨɠɟ ɛɭɬɢ 
ɞɨɫɹɝɧɭɬɚ ɩɪɢ ɜɪɚɯɭɜɚɧɧɿ ɜɟɤɬɨɪɚ ɤɟɪɭɸɱɢɯ 
ɡɦɿɧɧɢɯ ɬɚ ɜɟɤɬɨɪɭ ɡɦɿɧɧɢɯ ɩɨɬɨɱɧɨɝɨ ɫɬɚɧɭ 
ɫɢɫɬɟɦɢ: 

  21,ttX  ,                       (9) 

 

ɞɟ X – ɜɟɤɬɨɪ ɤɟɪɭɸɱɢɯ ɡɦɿɧɧɢɯ. 
  qY  ,                          (10) 

 

ɞɟ Y – ɜɟɤɬɨɪ ɡɦɿɧɧɢɯ ɩɨɬɨɱɧɨɝɨ ɫɬɚɧɭ ɫɢɫ-
ɬɟɦɢ. 
Ɍɟɪɦɿɧɢ «ɩɟɪɲɚ ɦɢɥɹ» ɬɚ «ɨɫɬɚɧɧɹ ɦɢɥɹ» 

ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ ɜ ɭɩɪɚɜɥɿɧɧɿ ɥɚɧɰɸɝɚɦɢ 
ɩɨɫɬɚɱɚɧɧɹ ɬɚ ɩɥɚɧɭɜɚɧɧɿ ɪɨɛɨɬɢ ɬɪɚɧɫɩɨɪɬɭ 
ɿ ɨɩɢɫɭɸɬɶ ɩɟɪɟɦɿɳɟɧɧɹ ɪɭɯɨɦɨɝɨ ɫɤɥɚɞɭ ɜɿɞ 
ɩɭɧɤɬɭ ɡɚɪɨɞɠɟɧɧɹ ɜɚɧɬɚɠɨɩɨɬɨɤɭ ɞɨ ɣɨɝɨ 
ɩɨɝɚɲɟɧɧɹ ɭ ɤɿɧɰɟɜɨɦɭ ɩɭɧɤɬɿ. Ⱦɚɧɚ ɫɬɪɚɬɟ-
ɝɿɹ ɞɨɡɜɨɥɹє ɡɧɢɡɢɬɢ ɧɚɫɥɿɞɤɢ ɜɩɥɢɜɭ ɡɨɜɧɿ-
ɲɧɿɯ ɮɚɤɬɨɪɿɜ. 
Ɍɨɦɭ ɧɚ ɟɬɚɩɿ ɮɨɪɦɭɜɚɧɧɹ ɬɟɯɧɨɥɨɝɿʀ 

ɭɩɪɚɜɥɿɧɧɹ ɜɚɧɬɚɠɨɩɨɬɨɤɚɦɢ ɜ ɆɌɄ ɩɪɨɩɨ-
ɧɭєɬɶɫɹ ɜɪɚɯɨɜɭɜɚɬɢ ɜɢɧɢɤɧɟɧɧɹ ɡɚɬɪɢɦɨɤ ɧɚ 
«ɩɟɪɲɿɣ ɬɚ ɨɫɬɚɧɧɿɣ ɦɢɥɿ», ɨɫɤɿɥɶɤɢ ɜɨɧɢ 
ɩɪɢɡɜɨɞɹɬɶ ɞɨ ɮɿɧɚɧɫɨɜɢɯ ɪɢɡɢɤɿɜ. 
Ɂ ɭɪɚɯɭɜɚɧɧɹɦ ɤɟɪɭɸɱɢɯ ɡɦɿɧɧɢɯ ɬɚ ɩɨɬɨ-

ɱɧɨɝɨ ɫɬɚɧɭ ɫɢɫɬɟɦɢ, ɦɚɬɟɦɚɬɢɱɧɚ ɦɨɞɟɥɶ 
ɬɟɯɧɨɥɨɝɿʀ ɭɩɪɚɜɥɿɧɧɹ ɜɚɧɬɚɠɨɩɨɬɨɤɚɦɢ ɧɚ 
ɦɿɠɧɚɪɨɞɧɨɦɭ ɬɪɚɧɫɩɨɪɬɧɨɦɭ ɤɨɪɢɞɨɪɿ «ɉɿ-
ɜɞɟɧɶ–Ɂɚɯɿɞ», ɹɤɚ ɜɪɚɯɨɜɭє ɦɨɠɥɢɜɿ ɡɚɬɪɢɦ-
ɤɢ ɧɚ «ɩɟɪɲɿɣ ɬɚ ɨɫɬɚɧɧɿɣ ɦɢɥɿ» ɡ ɿɦɨɜɿɪɧɿɫ-
ɬɸ ɨɬɪɢɦɚɧɧɹ ɮɿɧɚɧɫɨɜɢɯ ɪɢɡɢɤɿɜ, ɦɚє 
ɜɢɝɥɹɞ: 
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ɞɟ C – ɜɢɬɪɚɬɢ ɧɚ ɞɨɫɬɚɜɤɭ ɤɨɧɬɟɣɧɟɪɿɜ ɜɿɞ 
ɦɿɫɰɹ ɡɚɪɨɞɠɟɧɧɹ ɜɚɧɬɚɠɨɩɨɬɨɤɭ ɞɨ ɣɨɝɨ 
ɩɨɝɚɲɟɧɧɹ ɭ ɤɿɧɰɟɜɨɦɭ ɩɭɧɤɬɿ, $; ɚɬl  – ɜɿɞɫ-
ɬɚɧɶ ɩɿɞɜɨɡɭ ɜɚɧɬɚɠɿɜ ɚɜɬɨɦɨɛɿɥɶɧɢɦ ɬɪɚɧɫ-
ɩɨɪɬɨɦ ɞɨ ɫɤɥɚɞɭ ɜ ɦ. Ɇɭɦɛɚɣ, ɤɦ; ɬV  – ɬɟɯ-
ɧɿɱɧɚ ɲɜɢɞɤɿɫɬɶ ɪɭɯɭ ɚɜɬɨɦɨɛɿɥɹ, ɤɦ/ɝɨɞ.; 
Cɩɪ – ɫɬɚɜɤɚ ɩɪɨɫɬɨɸ ɨɞɧɨɝɨ ɤɨɧɬɟɣɧɟɪɚ ɭ 
ɬɟɪɦɿɧɚɥɿ, $; Cɬɪ.ɦɬ – ɫɬɚɜɤɚ ɧɚ ɬɪɚɧɫɩɨɪɬɭ-
ɜɚɧɧɹ ɨɞɧɨɝɨ ɤɨɧɬɟɣɧɟɪɚ ɦɨɪɫɶɤɢɦ ɬɪɚɧɫɩɨ-
ɪɬɨɦ, $; Cɬɪ.ɡɬ – ɫɬɚɜɤɚ ɧɚ ɬɪɚɧɫɩɨɪɬɭɜɚɧɧɹ 
ɨɞɧɨɝɨ ɤɨɧɬɟɣɧɟɪɚ ɡɚɥɿɡɧɢɱɧɢɦ ɬɪɚɧɫɩɨɪɬɨɦ, 
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$;  k – ɤɨɟɮɿɰɿєɧɬ, ɳɨ ɜɪɚɯɨɜɭє ɿɦɨɜɿɪɧɿɫɬɶ 
ɨɬɪɢɦɚɧɧɹ ɮɿɧɚɧɫɨɜɢɯ ɪɢɡɢɤɿɜ. 
Ⱦɥɹ ɨɩɬɢɦɿɡɚɰɿʀ ɬɟɯɧɨɥɨɝɿʀ ɭɩɪɚɜɥɿɧɧɹ ɜɚ-

ɧɬɚɠɨɩɨɬɨɤɚɦɢ ɧɚ ɡɚɞɚɧɨɦɭ ɧɚɩɪɹɦɤɭ ɧɟɨɛ-
ɯɿɞɧɨ ɜɪɚɯɨɜɭɜɚɬɢ ɧɚɫɬɭɩɧɭ ɫɢɫɬɟɦɭ ɨɛɦɟ-
ɠɟɧɶ: 

 

1 2 ɞɨɫɬ

ɧɪ ɧɨɪɦ

ɩɪ ɧɨɪɦ.ɩɪ

+   ;

 < ;

  ;

  ;

1,05    1,1

Ɍ     

t t

q d

t t

t t

k

,    (12) 

 

ɞɟ 1 2 ɞɨɫɬ+   Ɍt t  – ɜɿɞɩɨɜɿɞɧɿɫɬɶ ɮɚɤɬɢɱɧɨɝɨ 
ɬɟɪɦɿɧɭ ɞɨɫɬɚɜɤɢ ɫɬɪɨɤɚɦ ɩɨɫɬɚɜɤɢ ɡɚ ɤɨɧɬ-
ɪɚɤɬɨɦ ɦɿɠ ɩɨɫɬɚɱɚɥɶɧɢɤɨɦ ɿ ɫɩɨɠɢɜɚɱɟɦ; q 
< d – ɜɿɞɩɨɜɿɞɧɿɫɬɶ ɨɛɫɹɝɭ ɜɚɧɬɚɠɨɩɨɬɨɤɭ 
ɩɟɪɟɪɨɛɧɿɣ ɫɩɪɨɦɨɠɧɨɫɬɿ ɩɟɪɟɜɚɥɨɱɧɨɝɨ 
ɤɨɦɩɥɟɤɫɭ d; tɧɪ ≤ tɧɨɪɦ – ɱɚɫ ɧɚɜɚɧɬɚɠɟɧɧɹ-
ɪɨɡɜɚɧɬɚɠɟɧɧɹ ɨɞɧɨɝɨ ɤɨɧɬɟɣɧɟɪɚ ɧɟ ɩɨɜɢ-
ɧɟɧ ɩɟɪɟɜɢɳɭɜɚɬɢ ɧɨɪɦɚɬɢɜɧɢɣ ɱɚɫ;  
tɩɪ≤ tɧɨɪɦ.ɩɪ – ɱɚɫ ɩɪɨɫɬɨɸ ɤɨɧɬɟɣɧɟɪɿɜ ɭ ɬɟɪ-
ɦɿɧɚɥɿ ɧɟ ɩɨɜɢɧɟɧ ɩɟɪɟɜɢɳɭɜɚɬɢ ɧɨɪɦɚɬɢɜ-
ɧɨɝɨ ɱɚɫɭ. 
Ɉɬɠɟ, ɡɚɩɪɨɩɨɧɨɜɚɧɚ ɦɚɬɟɦɚɬɢɱɧɚ ɦɨɞɟɥɶ 

є ɨɫɧɨɜɨɸ ɞɥɹ ɨɰɿɧɤɢ ɪɚɰɿɨɧɚɥɶɧɨɫɬɿ ɬɟɯɧɨ-
ɥɨɝɿʀ ɭɩɪɚɜɥɿɧɧɹ ɜɚɧɬɚɠɨɩɨɬɨɤɚɦɢ. Ɇɨɞɟɥɶ 
ɨɫɧɨɜɚɧɚ ɧɚ ɟɮɟɤɬɿ ɩɥɚɧɭɜɚɧɧɹ «ɩɟɪɲɨʀ ɬɚ 
ɨɫɬɚɧɧɶɨʀ ɦɢɥɿ», ɳɨ ɞɨɡɜɨɥɢɬɶ ɜɪɚɯɨɜɭɜɚɬɢ 
ɦɨɠɥɢɜɿ ɡɚɬɪɢɦɤɢ ɧɚ «ɩɟɪɲɿɣ ɬɚ ɨɫɬɚɧɧɿɣ 
ɦɢɥɿ» ɡ ɿɦɨɜɿɪɧɿɫɬɸ ɨɬɪɢɦɚɧɧɹ ɮɿɧɚɧɫɨɜɢɯ 
ɪɢɡɢɤɿɜ.  

 
ȼɢɫɧɨɜɤɢ 

ɇɚ ɩɟɪɲɨɦɭ ɟɬɚɩɿ ɮɨɪɦɭɜɚɧɧɹ ɬɟɯɧɨɥɨɝɿʀ 
ɭɩɪɚɜɥɿɧɧɹ ɡɚɩɪɨɩɨɧɨɜɚɧɨ ɜɢɡɧɚɱɟɧɧɹ ɩɪɨ-
ɝɧɨɡɧɢɯ ɡɧɚɱɟɧɶ ɨɛɫɹɝɿɜ ɩɟɪɟɜɟɡɟɧɶ ɡ ɦɟɬɨɸ 
ɪɚɰɿɨɧɚɥɶɧɨɝɨ ɩɥɚɧɭɜɚɧɧɹ ɪɨɛɨɬɢ ɫɢɫɬɟɦɢ 
ɞɨɫɬɚɜɤɢ. Ⱦɥɹ ɩɪɨɝɧɨɡɭɜɚɧɧɹ ɨɛɫɹɝɿɜ ɜɚɧɬɚ-
ɠɨɩɨɬɨɤɭ ɩɨ ɆɌɄ «ɉɿɜɞɟɧɶ–Ɂɚɯɿɞ» ɩɪɨɩɨɧɭ-
єɬɶɫɹ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɚɩɚɪɚɬ ɧɟɣɪɨɧɧɢɯ ɦɟ-
ɪɟɠ, ɚ ɫɚɦɟ ɛɚɝɚɬɨɲɚɪɨɜɢɣ ɩɟɪɫɟɩɬɪɨɧ 
Ɋɭɦɟɥɶɯɚɪɬɚ ɡ ɩɪɹɦɢɦ ɩɨɲɢɪɟɧɧɹɦ. ȼɢɤɨɪɢ-
ɫɬɚɧɧɹ ɡɚɩɪɨɩɨɧɨɜɚɧɨɝɨ ɩɿɞɯɨɞɭ ɳɨɞɨ ɩɪɨ-
ɝɧɨɡɭɜɚɧɧɹ ɨɛɫɹɝɿɜ ɩɟɪɟɜɟɡɟɧɶ ɜɚɧɬɚɠɿɜ ɞɨ-
ɡɜɨɥɢɬɶ ɟɮɟɤɬɢɜɧɨ ɩɥɚɧɭɜɚɬɢ ɪɨɛɨɬɭ 
ɫɢɫɬɟɦɢ ɬɚ ɭɫɭɧɢɬɢ ɡɚɬɪɢɦɤɢ ɭ ɩɟɪɟɜɿɡɧɨɦɭ 
ɩɪɨɰɟɫɿ ɡ ɭɪɚɯɭɜɚɧɧɹɦ «ɩɟɪɲɨʀ ɬɚ ɨɫɬɚɧɧɶɨʀ 
ɦɢɥɿ» ɩɪɢ ɞɨɫɬɚɜɰɿ ɜɚɧɬɚɠɿɜ ɭ ɤɨɧɬɟɣɧɟɪɚɯ 
ɧɚ ɆɌɄ «ɉɿɜɞɟɧɶ–Ɂɚɯɿɞ». 
Ⱦɥɹ ɜɢɪɿɲɟɧɧɹ ɡɚɞɚɱɿ ɩɨ ɜɢɛɨɪɭ ɪɚɰɿɨɧɚ-

ɥɶɧɨʀ ɌɌɋȾ ɩɪɟɞɫɬɚɜɥɟɧɨ ɫɬɪɭɤɬɭɪɭ ɬɟɯɧɨɥɨ-
ɝɿɱɧɨɝɨ ɩɪɨɰɟɫɭ ɞɨɫɬɚɜɤɢ ɜɚɧɬɚɠɿɜ ɭ ɤɨɧɬɟɣ-
ɧɟɪɚɯ ɡɚ ɚɥɶɬɟɪɧɚɬɢɜɧɢɦ ɿɫɧɭɸɱɢɦ ɜɚɪɿɚɧɬɨɦ ɡ 

ɤɪɚʀɧ Іɧɞɿɣɫɶɤɨɝɨ ɨɤɟɚɧɭ ɬɚ ɉɟɪɫɶɤɨʀ ɡɚɬɨɤɢ 
ɞɨ ɤɪɚʀɧ Єɜɪɨɩɢ, ɚ ɫɚɦɟ, ɩɨ ɆɌɄ «ɉɿɜɞɟɧɶ – 
Ɂɚɯɿɞ». ȼ ɹɤɨɫɬɿ ɰɿɥɶɨɜɨʀ ɮɭɧɤɰɿʀ ɨɛɪɚɧɨ ɿɧɬɟ-
ɝɪɨɜɚɧɢɣ ɩɨɤɚɡɧɢɤ, ɹɤɢɣ ɞɨɡɜɨɥɹє ɜɪɚɯɭɜɚɬɢ 
ɩɚɪɚɦɟɬɪɢ ɜɢɬɪɚɬ ɿ ɱɚɫɭ ɧɚ ɞɨɫɬɚɜɤɭ. 
Ɋɨɡɪɨɛɥɟɧɚ ɦɚɬɟɦɚɬɢɱɧɚ ɦɨɞɟɥɶ ɬɟɯɧɨɥɨ-

ɝɿʀ ɭɩɪɚɜɥɿɧɧɹ ɜɚɧɬɚɠɨɩɨɬɨɤɚɦɢ ɧɚ ɆɌɄ 
«ɉɿɜɞɟɧɶ–Ɂɚɯɿɞ» ɞɨɡɜɨɥɢɬɶ ɜɪɚɯɭɜɚɬɢ ɦɨɠ-
ɥɢɜɿ ɡɚɬɪɢɦɤɢ ɧɚ «ɩɟɪɲɿɣ ɬɚ ɨɫɬɚɧɧɿɣ ɦɢɥɿ» ɡ 
ɿɦɨɜɿɪɧɿɫɬɸ ɨɬɪɢɦɚɧɧɹ ɮɿɧɚɧɫɨɜɢɯ ɪɢɡɢɤɿɜ. 
Ɂɚɫɬɨɫɭɜɚɧɧɹ ɡɚɩɪɨɩɨɧɨɜɚɧɨɝɨ ɩɿɞɯɨɞɭ ɧɚɞɚє 
ɦɨɠɥɢɜɿɫɬɶ ɡɚɛɟɡɩɟɱɢɬɢ ɨɩɟɪɚɬɨɪɚ ɞɨɫɬɚɜɤɢ 
ɜɚɧɬɚɠɿɜ ɭ ɆɌɄ ɿɧɮɨɪɦɚɰɿɣɧɨɸ ɩɿɞɬɪɢɦɤɨɸ 
ɞɥɹ ɩɪɢɣɧɹɬɬɹ ɨɛґɪɭɧɬɨɜɚɧɢɯ ɭɩɪɚɜɥɿɧɫɶɤɢɯ 
ɪɿɲɟɧɶ ɳɨɞɨ ɬɪɢɜɚɥɨɫɬɿ ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɨɩɟ-
ɪɚɰɿɣ ɧɚ «ɩɟɪɲɿɣ ɬɚ ɨɫɬɚɧɧɿɣ ɦɢɥɿ». Ɉɤɪɿɦ 
ɬɨɝɨ, ɞɨɡɜɨɥɢɬɶ ɜɢɡɧɚɱɚɬɢ ɿɦɨɜɿɪɧɿɫɬɶ ɜɢɧɢɤ-
ɧɟɧɧɹ ɬɚ ɜɟɥɢɱɢɧɭ ɮɿɧɚɧɫɨɜɢɯ ɪɢɡɢɤɿɜ, ɳɨ 
ɩɪɢɡɜɨɞɹɬɶ ɞɨ ɡɛɿɥɶɲɟɧɧɹ ɜɢɬɪɚɬ ɧɚ ɞɨɫɬɚɜɤɭ. 
ɉɟɪɫɩɟɤɬɢɜɧɢɦ ɧɚɩɪɹɦɨɦ ɞɨɫɥɿɞɠɟɧɶ є 

ɪɨɡɪɨɛɤɚ ɚɜɬɨɦɚɬɢɡɨɜɚɧɨʀ ɬɟɯɧɨɥɨɝɿʀ ɭɩɪɚɜ-
ɥɿɧɧɹ ɜɚɧɬɚɠɨɩɨɬɨɤɚɦɢ ɭ ɆɌɄ «ɉɿɜɞɟɧɶ–
Ɂɚɯɿɞ». 
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Mathematical model of the technology of transit 

cargo flows’ management within the international 

transport corridor «South – West»  

Abstract. Problem. Problem. The priority of Ukraine 

is to build a national network of international 

transport corridors. The growing demand for East-

West transport services and the intensive develop-

ment of neighboring countries' transport and com-

munication systems are a signal to Ukraine about the 

need to ensure effective international cooperation on 

Ukraine's integration into the Europe-Asia transport 

system. Goal. The goal is development of the mathe-

matical model of the cargo flow management tech-

nology of ITC "South - West", based on the planning 

effect of the “first and last mile”. Methodology. The 

analytical methods of research on the development 

and application of approach to choosing the rational 

technology were used. A mathematical model of car-

go flow management technology was developed. Us-

ing a neural network apparatus to predict the volume 

of cargo flow ɿs suggested. Results. The structure of 

cargo delivery technological process according to 

alternative existing variant from Indian Ocean and 

Persian Gulf countries to European countries is pre-

sented, namely, according to the ITC "South - West". 

An integrated metric is selected as the Goal Func-

tion, allowing to consider shipping and delivery time 

options. Originality. The developed mathematical 

model of cargo flow management technology at the 

route "South-West" will allow to take into account 

possible delays at the "first and last mile" with the 

probability of financial risks. Practical value. The 

use of the proposed approach provides an opportuni-

ty to ensure the cargo delivery operator at the route 

with informational support for making sound man-

agement decisions regarding the duration of the 

“first and last mile” technological operations. In 

addition, it will allow to measure the likelihood of 

occurrence and the magnitude of financial risks that 

lead to increased shipping costs. 

Key words: cargo flow, container, forecast, Neural 

Network, risk, ”first and miles”, international 

transport corridor «South- West». 
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