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ɏɚɪɤɿɜɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɚɜɬɨɦɨɛɿɥɶɧɨ-ɞɨɪɨɠɧɿɣ ɭɧɿɜɟɪɫɢɬɟɬ  
 
Аɧɨɬɚɰіɹ. Ɋɨɡɝɥɹɞɚɸɬɶɫɹ ɦɚɬɟɦɚɬɢɱɧɿ ɦɨɞɟɥɿ ɩɪɨɝɧɨɡɭɜɚɧɧɹ ɡɦɿɧɢ ɪɿɜɧɹ ɡɚɛɪɭɞɧɟɧɧɹ ɚɬɦɨ-
ɫɮɟɪɧɨɝɨ ɩɨɜɿɬɪɹ ɩɟɪɟɫɭɜɧɢɦɢ ɬɪɚɧɫɩɨɪɬɧɢɦɢ ɡɚɫɨɛɚɦɢ ɡɚɥɟɠɧɨ ɜɿɞ ɪɿɜɧɹ ɚɜɬɨɦɨɛɿɥɿɡɚɰɿʀ ɜ 
ɦɿɫɬɿ Хɚɪɤɿɜ. ɇɚɜɟɞɟɧɨ ɩɪɚɤɬɢɱɧɿ ɪɟɤɨɦɟɧɞɚɰɿʀ ɡ ɩɨɥɿɩɲɟɧɧɹ ɟɤɨɥɨɝɿɱɧɨɝɨ ɧɚɜɚɧɬɚɠɟɧɧɹ ɧɚ 
ɨɤɪɟɦɢɯ ɞɿɥɹɧɤɚɯ ɜɭɥɢɰɶ ɦɿɫɬɚ ɲɥɹɯɨɦ ɜɢɤɨɪɢɫɬɚɧɧɹ ɧɚɣɛɿɥɶɲ ɪɚɰɿɨɧɚɥɶɧɢɯ ɫɩɨɥɭɱɟɧɶ ɡɚɯɨɞɿɜ 
ɨɪɝɚɧɿɡɚɰɿʀ ɞɨɪɨɠɧɶɨɝɨ ɪɭɯɭ. 
Кɥɸɱɨɜі ɫɥɨɜɚ: ɡɚɛɪɭɞɧɟɧɧɹ ɚɬɦɨɫɮɟɪɧɨɝɨ ɩɨɜɿɬɪɹ, ɪɿɜɟɧɶ ɚɜɬɨɦɨɛɿɥɿɡɚɰɿʀ, ɬɪɚɧɫɩɨɪɬɧɢɣ 
ɩɨɬɿɤ, ɬɪɚɧɫɩɨɪɬɧɿ ɡɚɫɨɛɢ, ɦɨɞɟɥɿ ɩɪɨɝɧɨɡɭɜɚɧɧɹ, ɨɪɝɚɧɿɡɚɰɿɹ ɞɨɪɨɠɧɶɨɝɨ ɪɭɯɭ. 
 

ȼɫɬɭɩ 

ȼ ɟɤɨɧɨɦɿɱɧɨ ɪɨɡɜɢɧɟɧɢɯ ɤɪɚʀɧɚɯ ɫɜɿɬɭ, 
ɡɨɤɪɟɦɚ ɜ ɍɤɪɚʀɧɿ, ɧɟɫɬɪɢɦɧɨ ɡɪɨɫɬɚє ɪɿɜɟɧɶ 
ɚɜɬɨɦɨɛɿɥɿɡɚɰɿʀ, ɨɬɠɟ, ɨɞɧɿєɸ ɡ ɩɪɨɛɥɟɦ ɫɭ-
ɱɚɫɧɨɝɨ ɦɿɫɬɚ є ɩɨɫɬɿɣɧɟ ɡɪɨɫɬɚɧɧɹ ɬɪɚɧɫɩɨɪ-
ɬɧɨɝɨ ɬɚ ɟɤɨɥɨɝɿɱɧɨɝɨ ɧɚɜɚɧɬɚɠɟɧɧɹ [1–3], ɚ 
ɨɫɨɛɥɢɜɨ ɜ ɣɨɝɨ ɰɟɧɬɪɚɥɶɧɿɣ ɞɿɥɨɜɿɣ ɱɚɫɬɢɧɿ. 
Ɇɿɫɬɚ ɍɤɪɚʀɧɢ, ɧɚɫɚɦɩɟɪɟɞ ɬɚɤɢɣ ɦɟɝɚɩɨɥɿɫ, 
ɹɤ ɏɚɪɤɿɜ, ɳɨ ɩɨɫɬɿɣɧɨ ɪɨɡɜɢɜɚєɬɶɫɹ, ɩɨɬɟɪ-
ɩɚє ɜɿɞ ɛɚɝɚɬɨɤɿɥɨɦɟɬɪɨɜɢɯ ɜɭɥɢɱɧɢɯ ɡɚɬɨɪɿɜ. 
ɉɟɪɟɜɚɧɬɚɠɟɧɿɫɬɶ ɜɭɥɢɱɧɨ-ɞɨɪɨɠɧɶɨʀ ɦɟɪɟɠɿ 
(ȼȾɆ) ɦɿɫɬɚ ɬɪɚɧɫɩɨɪɬɧɢɦɢ ɩɨɬɨɤɚɦɢ (Ɍɉ) 
ɫɭɩɪɨɜɨɞɠɭєɬɶɫɹ ɡɪɨɫɬɚɧɧɹɦ ɤɿɥɶɤɨɫɬɿ ɞɨɪɨ-
ɠɧɶɨ-ɬɪɚɧɫɩɨɪɬɧɢɯ ɩɪɢɝɨɞ (ȾɌɉ), ɧɚɞɦɿɪ-
ɧɢɦ ɡɚɛɪɭɞɧɟɧɧɹɦ ɧɚɜɤɨɥɢɲɧɶɨɝɨ ɫɟɪɟɞɨ-
ɜɢɳɚ ɜɿɞɩɪɚɰɶɨɜɚɧɢɦɢ ɝɚɡɚɦɢ ɬɚ ɿɧɲɢɦɢ 
ɲɤɿɞɥɢɜɢɦɢ ɪɟɱɨɜɢɧɚɦɢ. 

əɤɿɫɬɶ ɚɬɦɨɫɮɟɪɧɨɝɨ ɩɨɜɿɬɪɹ ɜ ɦɿɫɬɿ ɧɚ 
80 % ɡɚɥɟɠɢɬɶ ɜɿɞ ɬɪɚɧɫɩɨɪɬɧɢɯ ɡɚɫɨɛɿɜ (ɌɁ), 
ɨɫɤɿɥɶɤɢ ɜɿɞ ɨɞɧɨɝɨ ɥɟɝɤɨɜɨɝɨ ɚɜɬɨɦɨɛɿɥɹ ɜ 
ɩɨɜɿɬɪɹ ɩɨɬɪɚɩɥɹє ɛɥɢɡɶɤɨ 1 ɤɝ ɡɚɛɪɭɞɧɸɜɚ-
ɥɶɧɢɯ ɪɟɱɨɜɢɧ ɡɚ ɞɨɛɭ, ɚ ɧɚ ɯɨɥɨɫɬɨɦɭ ɯɨɞɭ 
ɜɢɤɢɞ ɡɪɨɫɬɚє ɜ 2,5 ɪɚɡɚ [4]. Ʉɪɿɦ ɬɨɝɨ, ɬɪɚɧ-
ɫɩɨɪɬɧɿ ɡɚɫɨɛɢ ɫɩɪɢɱɢɧɹɸɬɶ ɜɿɞ 60 ɞɨ 80 % 
ɲɭɦɭ ɜ ɦɿɫɬɿ, ɳɨ ɦɚє ɧɟɝɚɬɢɜɧɢɣ ɜɩɥɢɜ ɧɚ 
ɭɦɨɜɢ ɠɢɬɬɹ ɧɚɫɟɥɟɧɧɹ ɦɿɫɬɚ. 

ȼɢɤɢɞɢ ɜɿɞɩɪɚɰɶɨɜɚɧɢɯ ɝɚɡɿɜ ɚɜɬɨɬɪɚɧɫ-
ɩɨɪɬɭ ɦɿɫɬɹɬɶ ɬɚɤɿ ɲɤɿɞɥɢɜɿ ɪɟɱɨɜɢɧɢ, ɹɤ 
ɨɤɫɢɞ ɜɭɝɥɟɰɸ, ɞɿɨɤɫɢɞ ɚɡɨɬɭ, ɫɚɠɭ, 
ɛɟɧɡ(ɚ)ɩɿɪɟɧ [5]. ɋɬɭɩɿɧɶ ɡɚɛɪɭɞɧɟɧɧɹ ɚɬɦɨɫ-
ɮɟɪɢ ɧɚ ɜɭɥɢɰɹɯ ɏɚɪɤɨɜɚ ɡ ɿɧɬɟɧɫɢɜɧɢɦ ɪɭ-
ɯɨɦ ɚɜɬɨɬɪɚɧɫɩɨɪɬɭ ɡɚɥɢɲɚєɬɶɫɹ ɩɨɦɿɪɧɨ 
ɧɟɛɟɡɩɟɱɧɢɦ. ɇɚɣɛɿɥɶɲɟ ɡɚɛɪɭɞɧɟɧɧɹ ɚɬɦɨ-
ɫɮɟɪɧɨɝɨ ɩɨɜɿɬɪɹ ɜɢɹɜɥɟɧɨ ɧɚ ɬɚɤɢɯ ɜɟɥɢɤɢɯ 
ɬɪɚɧɫɩɨɪɬɧɢɯ ɦɚɝɿɫɬɪɚɥɹɯ ɦɿɫɬɚ, ɹɤ ɉɨɥɬɚɜ-
ɫɶɤɢɣ ɒɥɹɯ, ɜɭɥ. ɋɭɦɫɶɤɚ, ɜɭɥ. ɉɥɟɯɚɧɿɜɫɶ-
ɤɚ, ɩɪ. Ɇɨɫɤɨɜɫɶɤɢɣ, ɩɪ. Ƚɟɪɨʀɜ ɋɬɚɥɿɧɝɪɚɞɚ. 
Ɂɝɿɞɧɨ ɡ ɞɚɧɢɦɢ Ƚɨɥɨɜɧɨɝɨ ɭɩɪɚɜɥɿɧɧɹ ɫɬɚɬɢ-
ɫɬɢɤɢ (Ƚɍɋ) ɜ ɏɚɪɤɿɜɫɶɤɿɣ ɨɛɥɚɫɬɿ, ɨɫɬɚɧɧɿɦ 
ɱɚɫɨɦ ɡɦɟɧɲɭɸɬɶɫɹ ɨɛɫɹɝɢ ɜɢɤɢɞɿɜ ɜɿɞ ɫɬɚ-
ɰɿɨɧɚɪɧɢɯ ɞɠɟɪɟɥ ɿ ɡɪɨɫɬɚɸɬɶ ɨɛɫɹɝɢ ɜɢɤɢɞɿɜ 

ɜɿɞ ɩɟɪɟɫɭɜɧɢɯ ɞɠɟɪɟɥ, ɡɨɤɪɟɦɚ ɜɿɞ ɚɜɬɨɬɪɚ-
ɧɫɩɨɪɬɭ. Ɉɫɧɨɜɧɢɦɢ ɱɢɧɧɢɤɚɦɢ ɿɧɬɟɧɫɢɜɧɨ-
ɝɨ ɡɚɛɪɭɞɧɟɧɧɹ ɚɬɦɨɫɮɟɪɢ ɚɜɬɨɬɪɚɧɫɩɨɪɬɨɦ 
є ɳɨɪɚɡ ɛɿɥɶɲɚ ɤɿɥɶɤɿɫɬɶ ɚɜɬɨɬɪɚɧɫɩɨɪɬɭ, 
ɟɤɫɩɥɭɚɬɚɰɿɹ ɬɟɯɧɿɱɧɨ ɡɚɫɬɚɪɿɥɨɝɨ ɚɜɬɨɦɨɛɿ-
ɥɶɧɨɝɨ ɩɚɪɤɭ, ɧɢɡɶɤɚ ɹɤɿɫɬɶ ɩɚɥɢɜɧɨ-
ɦɚɫɬɢɥɶɧɢɯ ɦɚɬɟɪɿɚɥɿɜ, ɧɟɞɨɫɬɚɬɧɹ ɩɪɨɩɭɫɤ-
ɧɚ ɫɩɪɨɦɨɠɧɿɫɬɶ ɞɨɪɨɠɧɶɨ-ɬɪɚɧɫɩɨɪɬɧɨʀ 
ɦɟɪɟɠɿ, ɹɤɚ ɫɮɨɪɦɭɜɚɥɚɫɶ ɜ ɭɦɨɜɚɯ ɧɚɹɜɧɨʀ 
ɡɚɛɭɞɨɜɢ, ɡɨɤɪɟɦɚ ɜ ɰɟɧɬɪɚɥɶɧɿɣ ɱɚɫɬɢɧɿ ɦɿɫ-
ɬɚ ɬɚ ɧɟɡɚɞɨɜɿɥɶɧɢɣ ɫɬɚɧ ɞɨɪɨɠɧɶɨɝɨ ɩɨɤɪɢɬ-
ɬɹ ɩɪɨʀɡɧɨʀ ɱɚɫɬɢɧɢ ɞɨɪɿɝ [6, 7]. 

ȼɢɪɿɲɢɬɢ ɩɪɨɛɥɟɦɭ ɦɨɠɧɚ ɤɨɦɩɥɟɤɫɧɨ, 
ɜɩɥɢɧɭɜɲɢ ɧɚ ɪɿɜɟɧɶ ɡɚɛɪɭɞɧɟɧɧɹ ɩɨɜɿɬɪɹ 
[8–10] ɬɪɶɨɦɚ ɫɩɨɫɨɛɚɦɢ: ɩɨ-ɩɟɪɲɟ, ɡɦɟɧ-
ɲɟɧɧɹɦ ɬɨɤɫɢɱɧɨɫɬɿ ɜɢɤɢɞɿɜ ɜɿɞ ɤɨɠɧɨɝɨ 
ɨɤɪɟɦɨɝɨ ɚɜɬɨɦɨɛɿɥɹ ɡɚ ɞɨɩɨɦɨɝɨɸ ɜɞɨɫɤɨ-
ɧɚɥɟɧɧɹ ɨɤɪɟɦɢɯ ɚɝɪɟɝɚɬɿɜ ɬɚ ɜɢɤɨɪɢɫɬɚɧɧɹ 
ɛɿɥɶɲ ɛɟɡɩɟɱɧɢɯ ɜɢɞɿɜ ɩɚɥɢɜɚ; ɩɨ-ɞɪɭɝɟ, 
ɡɧɢɠɟɧɧɹɦ ɤɨɧɰɟɧɬɪɚɰɿʀ ɲɤɿɞɥɢɜɢɯ ɪɟɱɨɜɢɧ 
ɜ ɚɬɦɨɫɮɟɪɧɨɦɭ ɩɨɜɿɬɪɿ ɲɥɹɯɨɦ ɪɚɰɿɨɧɚɥɶ-
ɧɨɝɨ ɩɥɚɧɭɜɚɧɧɹ ɬɚ ɡɚɛɭɞɨɜɢ ɩɪɢɦɚɝɿɫɬɪɚɥɶ-
ɧɢɯ ɬɟɪɢɬɨɪɿɣ, ɚ ɬɚɤɨɠ ɝɚɡɨɡɚɯɢɫɧɢɯ ɫɩɨɪɭɞ 
ɬɚ ɨɡɟɥɟɧɟɧɧɹ; ɩɨ-ɬɪɟɬє, ɡɦɟɧɲɟɧɧɹɦ ɨɛɫɹɝɿɜ 
ɜɢɤɢɞɿɜ ɜɿɞ Ɍɉ ɧɚ ɦɚɝɿɫɬɪɚɥɹɯ ɲɥɹɯɨɦ ɭɞɨ-
ɫɤɨɧɚɥɟɧɧɹ ɬɪɚɧɫɩɨɪɬɧɨ-ɩɥɚɧɭɜɚɥɶɧɢɯ ɯɚɪɚ-
ɤɬɟɪɢɫɬɢɤ ȼȾɆ ɬɚ ɩɨɤɪɚɳɟɧɧɹ ɨɪɝɚɧɿɡɚɰɿʀ 
ɞɨɪɨɠɧɶɨɝɨ ɪɭɯɭ (ɈȾɊ).  

Ⱦɨ ɨɫɬɚɧɧɶɨɝɨ ɫɩɨɫɨɛɭ ɧɚɥɟɠɚɬɶ ɡɚɩɪɚɜɚ-
ɞɠɟɧɧɹ ɫɜɿɬɥɨɮɨɪɧɨɝɨ ɪɟɝɭɥɸɜɚɧɧɹ, ɨɛɦɟ-
ɠɟɧɧɹ ɡɚɝɚɥɶɧɨʀ ɿɧɬɟɧɫɢɜɧɨɫɬɿ ɬɪɚɧɫɩɨɪɬɧɢɯ 
ɩɨɬɨɤɿɜ (Ɍɉ), ɤɨɪɟɝɭɜɚɧɧɹ ʀɯɧɶɨɝɨ ɫɤɥɚɞɭ, 
ɜɢɞɿɥɟɧɧɹ ɛɟɡɬɪɚɧɫɩɨɪɬɧɢɯ ɬɚ ɭɬɜɨɪɟɧɧɹ 
ɩɿɲɨɯɿɞɧɢɯ ɡɨɧ, ɛɭɞɭɜɚɧɧɹ ɩɚɪɤɿɧɝɿɜ, ɡɨɤɪɟ-
ɦɚ ɩɿɞɡɟɦɧɢɯ, ɞɥɹ ɌɁ ɬɨɳɨ. Ɉɫɨɛɥɢɜɨ ɰɟ ɫɬɨ-
ɫɭєɬɶɫɹ ɰɟɧɬɪɚɥɶɧɢɯ ɞɿɥɨɜɢɯ ɱɚɫɬɢɧ ɦɿɫɬ 
(ɐȾɑɆ), ɞɟ ɨɡɟɥɟɧɟɧɧɹ ɚɛɨ ɡɚɫɬɨɫɭɜɚɧɧɹ 
ɿɧɠɟɧɟɪɧɢɯ ɫɩɨɪɭɞ ɭ ɛɿɥɶɲɨɫɬɿ ɜɢɩɚɞɤɿɜ ɧɟ-
ɦɨɠɥɢɜɟ ɱɢ ɧɟɞɨɰɿɥɶɧɟ ɭ ɡɜ’ɹɡɤɭ ɡ ɜɿɞɫɭɬɧɿɫ-
ɬɸ ɧɟɨɛɯɿɞɧɨʀ ɬɟɪɢɬɨɪɿʀ ɚɛɨ ɡ ɟɫɬɟɬɢɱɧɢɯ 
ɩɪɢɱɢɧ. Ɍɨɛɬɨ ɰɟ ɦɨɠɧɚ ɧɚɡɜɚɬɢ ɪɨɡɪɨɛɥɟɧ-
ɧɹɦ ɤɨɦɩɥɟɤɫɧɢɯ ɫɯɟɦ ɈȾɊ. 
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Ⱥɧɚɥɿɡ ɩɭɛɥɿɤɚɰɿɣ 

Ɉɫɤɿɥɶɤɢ ɛɭɥɨ ɡɚɡɧɚɱɟɧɨ, ɳɨ ɨɫɧɨɜɧɢɦ 

ɱɢɧɧɢɤɨɦ ɡɚɛɪɭɞɧɟɧɧɹ ɚɬɦɨɫɮɟɪɧɨɝɨ ɩɨɜɿɬɪɹ 

є ɡɛɿɥɶɲɟɧɧɹ ɤɿɥɶɤɨɫɬɿ ɚɜɬɨɬɪɚɧɫɩɨɪɬɭ, ɧɚɦɢ 

ɛɭɥɨ ɜɢɪɿɲɟɧɨ ɨɬɪɢɦɚɬɢ ɞɚɧɿ ɳɨɞɨ ɪɨɡɦɿɪɭ 

ɪɿɜɧɹ ɚɜɬɨɦɨɛɿɥɿɡɚɰɿʀ ɜ ɦ. ɏɚɪɤɿɜ.  

Ⱦɥɹ ɞɨɫɥɿɞɠɟɧɧɹ ɪɿɜɧɹ ɚɜɬɨɦɨɛɿɥɿɡɚɰɿʀ ɜɢ-

ɤɨɪɢɫɬɨɜɭєɦɨ ɦɨɞɟɥɶ, ɪɨɡɪɨɛɥɟɧɭ ɤɚɮɟɞɪɨɸ 

ɬɪɚɧɫɩɨɪɬɧɢɯ ɫɢɫɬɟɦ ɿ ɥɨɝɿɫɬɢɤɢ ɏɇȺɆȽ 

[11], ɨɫɤɿɥɶɤɢ ɩɿɞ ɱɚɫ ɚɧɚɥɿɡɭ ɞɚɧɢɯ Ƚɟɧɟɪɚ-
ɥɶɧɨɝɨ ɩɥɚɧɭ ɪɨɡɜɢɬɤɭ ɦ. ɏɚɪɤɨɜɚ (2004–

2026) [12] ɜɢɹɜɥɟɧɨ, ɳɨ ɞɚɧɢɯ ɞɥɹ ɦɨɞɟɥɸ-

ɜɚɧɧɹ ɧɟɞɨɫɬɚɬɧɶɨ, ɚ ɧɚɹɜɧɿ ɧɟ ɫɩɿɜɩɚɞɚɸɬɶ ɡ 
ɞɚɧɢɦɢ ɩɪɨɝɧɨɡɭɜɚɧɧɹ ɪɿɜɧɹ ɚɜɬɨɦɨɛɿɥɿɡɚɰɿʀ 
ɡɚ ɪɨɤɚɦɢ, ɜɢɤɨɪɢɫɬɚɧɢɦɢ ɜ [11]. 

Ɉɬɪɢɦɚɧɚ ɦɨɞɟɥɶ ɡɚɥɟɠɧɨɫɬɿ ɪɿɜɧɹ ɚɜɬɨ-

ɦɨɛɿɥɿɡɚɰɿʀ ɜɿɞ ɱɚɫɨɜɨɝɨ ɮɚɤɬɨɪɚ ɜ [11] ɦɚє 
ɬɚɤɢɣ ɜɢɞ:  

 
2904360 .t,А  ,   (1) 

 

ɞɟ А – ɪɿɜɟɧɶ ɚɜɬɨɦɨɛɿɥɿɡɚɰɿʀ, ɚɜɬ./1000 ɦɟɲ-

ɤɚɧɰɿɜ ɦɿɫɬɚ; t  – ɧɨɦɟɪ ɪɨɤɭ ɫɩɨɫɬɟɪɟɠɟɧɶ.  
ɐɹ ɦɨɞɟɥɶ ɧɚɞɚє ɦɨɠɥɢɜɿɫɬɶ ɜɢɡɧɚɱɢɬɢ ɪɿ-
ɜɟɧɶ ɚɜɬɨɦɨɛɿɥɿɡɚɰɿʀ ɡɚ ɧɟɨɛɯɿɞɧɿ ɪɨɤɢ. 

Ⱦɥɹ ɞɨɫɥɿɞɠɟɧɧɹ ɧɚɦɢ ɨɛɪɚɧɿ 1998–2007 

ɪɨɤɢ, ɨɫɤɿɥɶɤɢ ɜɞɚɥɨɫɶ ɨɬɪɢɦɚɬɢ ɿɧɮɨɪɦɚɰɿɸ 

ɳɨɞɨ ɡɚɛɪɭɞɧɟɧɧɹ ɚɬɦɨɫɮɟɪɧɨɝɨ ɩɨɜɿɬɪɹ 

ɫɚɦɟ ɡɚ ɰɟɣ ɩɟɪɿɨɞ [6].    

ɍ ɬɚɛɥ. 1 ɧɚɜɟɞɟɧɿ ɞɚɧɿ, ɨɬɪɢɦɚɧɿ ɡ [6, 11], 

ɹɤɿ ɛɭɞɭɬɶ ɜɢɤɨɪɢɫɬɚɧɿ ɞɥɹ ɩɨɛɭɞɨɜɿ ɦɨɞɟɥɿ 
ɡɚɥɟɠɧɨɫɬɿ ɜɢɤɢɞɿɜ ɡɚɛɪɭɞɧɸɜɚɥɶɧɢɯ ɪɟɱɨ-

ɜɢɧ ɜɿɞ ɪɿɜɧɹ ɚɜɬɨɦɨɛɿɥɿɡɚɰɿʀ ɜ ɦ. ɏɚɪɤɿɜ.   

Ɂɦɟɧɲɢɬɢ ɟɤɨɥɨɝɿɱɧɟ ɧɚɜɚɧɬɚɠɟɧɧɹ ɦɨɠ-

ɧɚ ɬɚɤɨɠ ɿ ɲɥɹɯɨɦ ɜɢɛɨɪɭ ɨɩɬɢɦɚɥɶɧɢɯ ɤɨɦ-

ɩɥɟɤɫɧɢɯ ɫɯɟɦ ɈȾɊ. Ɉɰɿɧɢɬɢ ɜɩɪɨɜɚɞɠɟɧɿ 
ɪɟɡɭɥɶɬɚɬɢ ɦɨɠɧɚ ɡɚ ɞɨɩɨɦɨɝɨɸ ɦɟɬɨɞɢɤɢ 

ɩɪɨɝɧɨɡɭɜɚɧɧɹ ɡɦɿɧɢ ɡɚɛɪɭɞɧɟɧɧɹ ɧɚɜɤɨɥɢ-

ɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ ɡɚ ɤɨɧɰɟɧɬɪɚɰɿєɸ ɨɤɢɫɭ 

ɜɭɝɥɟɰɸ ɧɚ ɦɿɫɶɤɢɯ ɞɨɪɨɝɚɯ ɜɿɞɩɨɜɿɞɧɨ ɞɨ 

ɈȾɊ [13]. 

 

Ɇɟɬɚ ɿ ɩɨɫɬɚɧɨɜɤɚ ɡɚɜɞɚɧɧя  

ɍ ɧɚɲɿɣ ɪɨɛɨɬɿ ɡɞɿɣɫɧɟɧɨ ɫɩɪɨɛɭ ɧɚɞɚɬɢ 

ɩɪɚɤɬɢɱɧɿ ɪɟɤɨɦɟɧɞɚɰɿʀ, ɩɨɫɥɿɞɨɜɧɟ ɞɨɬɪɢ-

ɦɚɧɧɹ ɹɤɢɯ ɞɨɡɜɨɥɢɬɶ ɜɢɡɧɚɱɢɬɢ ɧɚɣɛɿɥɶɲ 

ɪɚɰɿɨɧɚɥɶɧɟ ɩɨєɞɧɚɧɧɹ ɡɚɯɨɞɿɜ ɡɿ ɡɧɢɠɟɧɧɹ 

ɟɤɨɥɨɝɿɱɧɨɝɨ ɧɚɜɚɧɬɚɠɟɧɧɹ ɜ ɦɿɫɬɚɯ ɲɥɹɯɨɦ 

ɭɞɨɫɤɨɧɚɥɟɧɧɹ ɈȾɊ ɧɚ ȼȾɆ ɦɿɫɬɚ.  
 

Ⱦɨɫɥɿɞɠɟɧɧя ɡɚɛɪɭɞɧɟɧɧя ɚɬɦɨɫɮɟɪɧɨɝɨ 

ɩɨɜɿɬɪя Ɍɉ ɜ ɦ. ɏɚɪɤɿɜ 

ɋɩɨɱɚɬɤɭ ɧɟɨɛɯɿɞɧɨ ɡɞɿɣɫɧɢɬɢ ɚɧɚɥɿɡ ɨɬɪɢ-

ɦɚɧɢɯ ɫɬɚɬɢɫɬɢɱɧɢɯ ɞɚɧɢɯ . Ⱦɥɹ ɰɶɨɝɨ ɜ ɩɪɨ-

ɝɪɚɦɧɨɦɭ ɡɚɛɟɡɩɟɱɟɧɧɿ Statistica 6.0 ɩɨɛɭɞɨ-

ɜɚɧɨ ɦɨɞɟɥɿ ɪɨɡɩɨɞɿɥɭ ɜɢɯɿɞɧɢɯ ɞɚɧɢɯ, ɹɤɿ 

ɫɜɿɞɱɚɬɶ, ɳɨ ɰɿ ɞɜɚ ɩɚɪɚɦɟɬɪɢ ɦɚɸɬɶ ɞɨɫɬɚɬ-
ɧɿɣ ɤɨɟɮɿɰɿєɧɬ ɞɟɬɟɪɦɿɧɚɰɿʀ, ɬɨɦɭ ɦɨɠɭɬɶ 
ɛɭɬɢ ɜɢɤɨɪɢɫɬɚɧɿ ɜ ɞɨɫɥɿɞɠɟɧɧɹɯ. 

ɇɚɫɬɭɩɧɢɦ ɤɪɨɤɨɦ ɛɭɞɟ ɨɬɪɢɦɚɧɧɹ ɦɨ-

ɞɟɥɿ ɡɚɥɟɠɧɨɫɬɿ ɪɨɡɦɿɪɿɜ ɜɢɤɢɞɿɜ ɲɤɿɞɥɢɜɢɯ 

ɪɟɱɨɜɢɧ ɡɚɥɟɠɧɨ ɜɿɞ ɪɿɜɧɹ ɚɜɬɨɦɨɛɿɥɿɡɚɰɿʀ. 
ȼɢɯɿɞɧɿ ɞɚɧɿ ɞɥɹ ɦɨɞɟɥɸɜɚɧɧɹ ɧɚɜɟɞɟɧɿ ɜ 

ɬɚɛɥ. 1. Ɉɬɪɢɦɚɧɿ ɦɨɞɟɥɿ, ɳɨ ɩɨɞɚɧɿ ɜ ɬɚɛɥ. 2, 

є ɚɞɟɤɜɚɬɧɢɦɢ ɡɿ ɫɯɨɠɢɦɢ ɤɨɟɮɿɰɿєɧɬɚɦɢ 

ɞɟɬɟɪɦɿɧɚɰɿʀ ɿ ɦɨɠɭɬɶ ɛɭɬɢ ɜɢɤɨɪɢɫɬɚɧɿ ɞɥɹ 

ɦɨɞɟɥɸɜɚɧɧɹ. ɇɚ ɪɢɫɭɧɤɭ 1 ɧɚɜɟɞɟɧɚ ɡɚɥɟɠ-

ɧɿɫɬɶ ɡ ɧɚɣɜɢɳɢɦ ɤɨɟɮɿɰɿєɧɬɨɦ ɞɟɬɟɪɦɿɧɚɰɿʀ. 
 

Ɍɚɛɥɢɰɹ 1 – ɋɬɚɬɢɫɬɢɱɧɿ ɞɚɧɿ 
 

Ɋɿɤ 

ɇɨɦɟɪ 

ɪɨɤɭ 

ɫɩɨɫɬɟɪɟ-
ɠɟɧɶ, t  

Ɋɿɜɟɧɶ 

ɚɜɬɨɦɨɛɿɥɿɡɚɰɿʀ, 
А , ɚɜɬ./1000 

ɦɟɲɤ. 

Ɋɿɜɟɧɶ ɡɚɛɪɭɞ-

ɧɟɧɧɹ ɚɬɦɨɫɮɟ-
ɪɧɨɝɨ ɩɨɜɿɬɪɹ, 

P , ɬɢɫ. ɬ. 
1998 1 60,43 51,66 

1999 2 73,89 58,47 

2000 3 83,109 52,28 

2001 4 90,339 67,1 

2002 5 96,379 71,5 

2003 6 101,61 75,2 

2004 7 106,25 78,5 

2005 8 110,45 76,4 

2006 9 114,28 83,55 

2007 10 117,83 68,76 
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Ɋɿɜɟɧɶ ɚɜɬɨɦɚɬɢɡɚɰɿʀ, ɚɜɬ./1000 ɦɟɲ. 

 

Ɋɢɫ. 1. Ɂɚɥɟɠɧɿɫɬɶ ɜɢɤɢɞɿɜ ɲɤɿɞɥɢɜɢɯ ɪɟɱɨ-

ɜɢɧ ɜɿɞ ɪɿɜɧɹ ɚɜɬɨɦɨɛɿɥɿɡɚɰɿʀ ɡ ɧɚɣɜɢɳɢɦ 

ɤɨɟɮɿɰɿєɧɬɨɦ ɞɟɬɟɪɦɿɧɚɰɿʀ 
 

Ⱥɥɟ ɧɟɨɛɯɿɞɧɨ ɡɚɡɧɚɱɢɬɢ, ɳɨ ɩɿɞ ɱɚɫ ɩɪɨ-

ɝɧɨɡɭɜɚɧɧɹ ɜɢɤɢɞɿɜ ɲɤɿɞɥɢɜɢɯ ɪɟɱɨɜɢɧ ɭ ɪɚɡɿ 
ɡɦɿɧɢ ɪɿɜɧɹ ɚɜɬɨɦɨɛɿɥɿɡɚɰɿʀ ɩɨɬɪɿɛɧɨ ɜɪɚɯɨ-

ɜɭɜɚɬɢ ɡɦɿɧɢ ɡa ɪɨɤɚɦɢ ɜ ɫɤɥɚɞɿ ɬɪɚɧɫɩɨɪɬɧɨ-

ɝɨ ɩɨɬɨɤɭ (ɛɿɥɶɲ ɞɨɫɤɨɧɚɥɿ ɌɁ, ɡɛɿɥɶɲɟɧɧɹ 

ɱɚɫɬɤɢ ɟɥɟɤɬɪɨɦɨɛɿɥɿɜ ɬɨɳɨ). 

ȼɿɞ ɪɿɜɧɹ ɚɜɬɨɦɨɛɿɥɿɡɚɰɿʀ ɡɚɥɟɠɚɬɶ ɩɚɪɚ-
ɦɟɬɪɢ Ɍɉ, ɹɤɿ ɜɡɚєɦɨɩɨɜ’ɹɡɚɧɿ ɡ ɩɨɤɚɡɧɢɤɚɦɢ 

ɮɭɧɤɰɿɨɧɭɜɚɧɧɹ ɬɪɚɧɫɩɨɪɬɧɨʀ ɦɟɪɟɠɿ ɣ  

ɜɢɡɧɚɱɚɸɬɶ ɹɤɿɫɧɿ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɞɨɪɨɠɧɶɨ-

ɝɨ ɪɭɯɭ ɜ ɦɿɫɬɚɯ [14], ɡɨɤɪɟɦɚ ɟɤɨɥɨɝɿɱɧɭ 

ɛɟɡɩɟɤɭ.  
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Ɍɚɛɥɢɰɹ 2 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɨɞɧɨɮɚɤɬɨɪɧɢɯ ɦɨɞɟɥɟɣ ɡɚɥɟɠɧɨɫɬɿ ɜɢɤɢɞɿɜ ɲɤɿɞɥɢɜɢɯ ɪɟɱɨɜɢɧ ɜɿɞ ɪɿɜɧɹ 

ɚɜɬɨɦɨɛɿɥɿɡɚɰɿʀ  
 

Ɋɿɜɧɹɧɧɹ ɪɟɝɪɟɫɿʀ Ʉɨɟɮɿɰɿєɧɬ 
ɞɟɬɟɪɦɿɧɚɰɿʀ 

ɋɬɚɧɞɚɪɬɧɚ 
ɩɨɦɢɥɤɚ Ʉɪɢɬɟɪɿɣ Ɏɿɲɟɪɚ Ƀɦɨɜɿɪɧɿɫɬɶ, 

p 
xeY 0078,09998,31   0,74051 0,091 F(1,8)=22,82951,66 0,00139 

102,10108,3 xY   0,74434 0,091 F(1,8)=23,2912 0,00131 

5349,0981,00026,0 2  xxY  0,73545 6,424 F(2,7)=9,73 0,00952 

54,132ln,25344  xY  0,72944 6,077 F(1,8)=21,56809 0,00166 

992,195065,0  xY  0,72984 6,072 F(1,8)=21,6118 0,00165 

 

Ɉɬɠɟ, ɨɬɪɢɦɚɧɿ ɡɚɥɟɠɧɨɫɬɿ ɞɨɡɜɨɥɹɸɬɶ 

ɫɩɪɨɝɧɨɡɭɜɚɬɢ ɪɿɜɟɧɶ ɟɤɨɥɨɝɿɱɧɨʀ ɛɟɡɩɟɤɢ ɜ 

ɦɿɫɬɚɯ ɡɚɥɟɠɧɨ ɜɿɞ ɪɿɜɧɹ ɚɜɬɨɦɨɛɿɥɿɡɚɰɿʀ ɧɚ 
ɩɟɪɫɩɟɤɬɢɜɭ. 

Ⱦɥɹ ɚɩɪɨɛɚɰɿʀ ɦɟɬɨɞɢɤɢ ɜɢɡɧɚɱɟɧɧɹ ɪɿɜɧɹ 

ɡɚɛɪɭɞɧɟɧɧɹ ɩɨɜɿɬɪɹ ɧɚ ɦɿɫɶɤɿɣ ɞɨɪɨɡɿ ɛɭɥɚ 
ɜɢɛɪɚɧɚ ɞɿɥɹɧɤɚ ɨɞɧɿєʀ ɡ ɜɭɥɢɰɶ ɋɥɨɛɿɞɫɶɤɨɝɨ 

ɪɚɣɨɧɭ ɦ. ɏɚɪɤɤɨɜɚ ɜɡɞɨɜɠ  ɩɪ. Ƚɟɪɨʀɜ ɋɬɚ-
ɥɿɧɝɪɚɞɚ – ɜɿɞ ɩɪ. Ƚɚɝɚɪɿɧɚ ɞɨ ɜɭɥ. Ɇɨɪɨɡɨɜɚ 
(ɞɢɜɢɬɢɫɶ ɪɢɫ. 2).  

 

 
 

Ɋɢɫ. 2. Ⱦɨɫɥɿɞɠɟɧɚ ɞɿɥɹɧɤɚ ɧɚ ɤɚɪɬɿ ɦɿɫɬɚ 
 

ɋɩɨɱɚɬɤɭ ɞɿɥɹɧɤɭ ɩɨɞɿɥɢɥɢ  ɧɚ 17 ɡɨɧ ɡɚ-
ɥɟɠɧɨ ɜɿɞ ɬɢɩɭ ɨɪɝɚɧɿɡɚɰɿʀ ɪɭɯɭ ɧɚ ɧɿɣ  

(ɪɢɫ. 3, ɪɢɫ. 4). 

 

 
 

- ɪɟɝɭɥɶɨɜɚɧɟ ɩɟɪɟɬɢɧɚɧɧɹ;

- ɪɟɝɭɥɶɨɜɚɧɢɣ ɩɿɲɨɯɿɞɧɢɣ ɩɟɪɟɯɿɞ (ɡ ɜɢɤɥɢɤɨɦ).

- ɩɿɲɨɯɿɞɧɢɣ ɩɟɪɟɯɿɞ;

 
Ɋɢɫ. 3. ɋɯɟɦɚ ɨɛ’єɤɬɚ ɞɨɫɥɿɞɠɟɧɧɹ 

Ⱦɥɹ ɤɨɠɧɨʀ ɡɨɧɢ ɨɤɪɟɦɨ ɜɢɡɧɚɱɚɥɚɫɶ ɤɨɧ-

ɰɟɧɬɪɚɰɿɹ ɨɤɢɫɭ ɜɭɝɥɟɰɸ (ɋɈ) ɜ ɦɝ/ɦ3 ɡɚ ɦɟ-
ɬɨɞɢɤɨɸ [12], ɞɟ ɡɦɿɧɸɜɚɥɢɫɶ ɫɯɟɦɢ ɈȾɊ, ɿ 
ɛɭɥɢ  ɨɬɪɢɦɚɧɿ ɪɨɡɦɿɪɢ ɜɢɤɢɞɿɜ ɡɚɥɟɠɧɨ ɜɿɞ 

ɬɢɩɭ ɈȾɊ (ɞɢɜ. ɪɢɫ. 5).  

Ɉɫɤɿɥɶɤɢ ɨɛ’єɤɬ ɞɨɫɥɿɞɠɟɧɧɹ є ɦɚɝɿɫɬ-
ɪɚɥɥɸ ɪɚɣɨɧɧɨɝɨ ɡɧɚɱɟɧɧɹ ɿɡ ɫɮɨɪɦɨɜɚɧɨɸ 

ɡɚɛɭɞɨɜɨɸ ɿ ɩɥɚɧɭɜɚɥɶɧɨɸ ɫɬɪɭɤɬɭɪɨɸ, ɬɨ 

ɡɚɫɬɨɫɭɜɚɧɧɹ ɿɧɠɟɧɟɪɧɢɯ ɡɚɯɢɫɧɢɯ ɫɩɨɪɭɞ 

(ɫɬɿɧɨɤ-ɟɤɪɚɧɿɜ, ɜɢʀɦɨɤ, ɧɚɫɢɩɿɜ) ɣ ɨɡɟɥɟ-
ɧɟɧɧɹ ɜ ɪɚɣɨɧɿ є ɧɟɦɨɠɥɢɜɢɦ ɭ ɡɜ’ɹɡɤɭ ɡ 
ɜɿɞɫɭɬɧɿɫɬɸ ɧɟɨɛɯɿɞɧɨʀ ɬɟɪɢɬɨɪɿʀ. ɍ ɰɶɨɦɭ 

ɜɢɩɚɞɤɭ ɪɚɡɨɦ ɡ ɭɞɨɫɤɨɧɚɥɟɧɧɹɦ 

ɬɪɚɧɫɩɨɪɬɧɨ-ɩɥɚɧɭɜɚɥɶɧɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ 

ȼȾɆ ɿ ɩɨɥɿɩɲɟɧɧɹɦ ɈȾɊ ɜɢɪɿɲɚɥɶɧɨɝɨ  

ɡɧɚɱɟɧɧɹ ɧɚɛɭɜɚɸɬɶ ɡɚɩɪɨɜɚɞɠɟɧɧɹ ɫɜɿɬɥɨ-

ɮɨɪɧɨɝɨ ɪɟɝɭɥɸɜɚɧɧɹ ɬɚ ɣɨɝɨ ɚɜɬɨɦɚɬɢɡɚɰɿɹ 

[15], ɨɛɦɟɠɟɧɧɹ ɿɧɬɟɧɫɢɜɧɨɫɬɿ Ɍɉ, ɡɦɿɧɚ 
ɫɤɥɚɞɭ Ɍɉ, ɫɬɜɨɪɟɧɧɹ ɛɟɡɬɪɚɧɫɩɨɪɬɧɢɯ ɡɨɧ 

ɬɚ ɡɨɧ ɡ ɨɛɦɟɠɟɧɢɦ ɞɨɫɬɭɩɨɦ ɬɪɚɧɫɩɨɪɬɭ. 

Ɉɞɧɚɤ ɪɟɡɭɥɶɬɚɬɢ ɪɨɡɪɚɯɭɧɤɿɜ ɩɪɨɞɟɦɨɧ-

ɫɬɪɭɜɚɥɢ, ɳɨ ɡɚɩɪɨɜɚɞɠɟɧɧɹ ɫɜɿɬɥɨɮɨɪɧɨɝɨ 

ɪɟɝɭɥɸɜɚɧɧɹ ɞɨɪɨɠɧɿɦ ɪɭɯɨɦ ɡɨɜɫɿɦ ɧɟ 
ɜɢɤɥɸɱɚɸɬɶ ɟɤɨɥɨɝɿɱɧɨ ɧɟɛɟɡɩɟɱɧɨʀ ɫɢɬɭɚɰɿʀ. 

ɍ ɫɤɥɚɞɧɢɯ ɭɦɨɜɚɯ ɪɟɤɨɧɫɬɪɭɤɰɿʀ ȼȾɆ 

ɛɭɞɶ-ɹɤɢɯ ɡɨɧ ɦɿɫɬɚ ɡɿ ɫɮɨɪɦɨɜɚɧɨɸ ɡɚɛɭ-

ɞɨɜɨɸ ɦɨɠɭɬɶ ɡɚɫɬɨɫɨɜɭɜɚɬɢɫɹ ɩɪɢɦɭɫɨɜɿ 
ɡɚɯɨɞɢ ɳɨɞɨ ɨɛɦɟɠɟɧɧɹ ɲɜɢɞɤɨɫɬɿ ɪɭɯɭ ɌɁ 

ɬɚ ɨɛɦɟɠɟɧɧɹ ɞɟɹɤɢɯ ɬɢɩɿɜ ɌɁ. ɉɿɞ ɱɚɫ 
ɩɪɨɟɤɬɭɜɚɧɧɹ ɪɨɡɝɥɹɞɚɸɬɶ ɪɿɡɧɿ ɜɚɪɿɚɧɬɢ 

ɫɬɜɨɪɟɧɧɹ ɬɚɤɢɯ ɡɨɧ: ɩɿɲɨɯɿɞɧɿ, ɠɢɬɥɨɜɿ, 
ɡɨɧɢ ɡ ɨɛɦɟɠɟɧɢɦ ɞɨɫɬɭɩɨɦ ɬɪɚɧɫɩɨɪɬɭ, 

ɡɨɧɢ ɨɛɦɟɠɟɧɧɹ ɲɜɢɞɤɨɫɬɿ ɌɁ [16, 17]. 

ɇɚɩɪɢɤɥɚɞ, ɧɚ ɨɛ’єɤɬɿ ɞɨɫɥɿɞɠɟɧɧɹ ɦɨɠɧɚ 
ɛɭɥɨ ɛ ɜɜɟɫɬɢ ɤɨɨɪɞɢɧɨɜɚɧɟ ɤɟɪɭɜɚɧɧɹ [18], 

ɨɫɤɿɥɶɤɢ ɞɥɹ ɡɚɩɪɨɜɚɞɠɟɧɧɹ «ɡɟɥɟɧɨʀ ɯɜɢɥɿ» 

ɩɨɬɪɿɛɧɨ ɦɿɧɿɦɭɦ ɞɜɿ ɫɦɭɝɢ ɪɭɯɭ ɭ ɤɨɠɧɨɦɭ 

ɧɚɩɪɹɦɤɭ. ɇɚ ɩɪ. Ƚɟɪɨʀɜ ɋɬɚɥɿɧɝɪɚɞɚ ɧɚɹɜɧɿ 
ɞɜɿ ɫɦɭɝɢ ɪɭɯɭ,  ɞɨɜɠɢɧɚ ɞɿɥɹɧɤɢ ɫɬɚɧɨɜɢɬɶ 

1600 ɦ, ɚɥɟ ɞɨɜɠɢɧɚ ɞɟɹɤɢɯ ɩɟɪɟɝɨɧɿɜ ɡ 
ɭɪɚɯɭɜɚɧɧɹɦ ɪɟɝɭɥɶɨɜɚɧɢɯ ɩɿɲɨɯɿɞɧɢɯ 

ɩɟɪɟɯɨɞɿɜ ɧɟ ɩɟɪɟɜɢɳɭє 200 ɦ, ɨɬɠɟ,  
ɡɚɩɪɨɜɚɞɠɟɧɧɹ ɤɨɨɪɞɢɧɨɜɚɧɨɝɨ ɤɟɪɭɜɚɧɧɹ є 
ɧɟɞɨɰɿɥɶɧɢɦ. 

Ɂɚɦɿɫɬɶ ɥɨɤɚɥɶɧɨɝɨ ɫɜɿɬɥɨɮɨɪɧɨɝɨ ɪɟɝɭ-

ɥɸɜɚɧɧɹ ɞɨɰɿɥɶɧɨ ɛɭɥɨ ɛ ɡɚɩɪɨɜɚɞɢɬɢ ɤɨɨɪ-

ɞɢɧɨɜɚɧɟ ɤɟɪɭɜɚɧɧɹ ɪɭɯɨɦ, ɩɪɨɿɝɧɨɪɭɜɚɜɲɢ 

ɭɦɨɜɢ ɡɚɩɪɨɜɚɞɠɟɧɧɹ. Ɍɨɛɬɨ ɧɚ ɞɿɥɹɧɤɚɯ 1, 

7, 11, 13, 15 ɬɚ 17 ɡɦɿɧɢɬɢ ɬɢɩ ɈȾɊ ɡɿ ɫɜɿɬ-
ɥɨɮɨɪɨɦ ɧɚ Ⱥɋɍ, ɚɥɟ ɪɟɡɭɥɶɬɚɬɢ ɪɨɡɪɚɯɭɧɤɿɜ 

ɞɟɦɨɧɫɬɪɭɸɬɶ, ɳɨ ɡɚɩɪɨɜɚɞɠɟɧɧɹ Ⱥɋɍ ɞɨ-

ɪɨɠɧɿɦ ɪɭɯɨɦ ɬɚɤɨɠ ɧɟ ɜɢɤɥɸɱɚɸɬɶ 

ɟɤɨɥɨɝɿɱɧɨ ɧɟɛɟɡɩɟɱɧɨʀ ɫɢɬɭɚɰɿʀ. 
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Ɋɢɫ. 4. Ɂɨɧɢ ɞɿɥɹɧɤɢ ɡ ɬɢɩɨɦ ɈȾɊ 

 

Ɋɢɫ. 5. Ɂɚɥɟɠɧɿɫɬɶ ɪɿɜɧɹ ɜɢɤɢɞɿɜ ɨɤɫɢɞɭ ɜɭɝɥɟɰɸ ɜɿɞ ɫɯɟɦ ɈȾɊ 

 

ȼɚɪɿɚɧɬ ɡɚɩɪɨɜɚɞɠɟɧɧɹ ɨɞɧɨɫɬɨɪɨɧɧɶɨɝɨ 

ɪɭɯɭ ɧɚ ɩɪ. Ƚɟɪɨʀɜ ɋɬɚɥɿɧɝɪɚɞɚ ɩɨɬɪɟɛɭє 
ɛɭɞɿɜɧɢɰɬɜɚ ɨɛ'ʀɡɧɨʀ ɞɨɪɨɝɢ ɬɚ ɜɢɬɪɚɬ, ɩɨɜ’ɹ-

ɡɚɧɢɯ ɡ ɩɟɪɟɧɟɫɟɧɧɹɦ ɬɪɨɥɟɣɛɭɫɧɨʀ 
ɤɨɧɬɚɤɬɧɨʀ ɦɟɪɟɠɿ. Ⱦɥɹ ɰɶɨɝɨ ɦɨɠɧɚ ɡɧɚɣɬɢ 

ɬɟɪɢɬɨɪɿɸ, ɚɥɟ ɩɨɬɪɿɛɧɿ ɜɟɥɢɤɿ ɤɚɩɿɬɚ-
ɥɨɜɤɥɚɞɟɧɧɹ, ɤɪɿɦ ɬɨɝɨ, ɰɟ ɧɟ ɜɢɤɥɸɱɚє 
ɜɢɧɢɤɧɟɧɧɹ ɟɤɨɥɨɝɿɱɧɨ ɧɟɛɟɡɩɟɱɧɨʀ ɫɢɬɭɚɰɿʀ. 
ȼɚɪɿɚɧɬ ɡɚɩɭɫɤɭ ɌɁ ɜɡɞɨɜɠ ɫɭɦɿɠɧɢɯ ɜɭɥɢɰɶ 

ɬɚɤɨɠ ɧɟ ɜɢɤɥɸɱɚє ɡɧɚɱɧɢɯ ɜɢɬɪɚɬ ɬɚ 
ɟɤɨɥɨɝɿɱɧɨɝɨ ɧɚɜɚɧɬɚɠɟɧɧɹ ɧɚ ɧɢɯ. 

ȼɡɞɨɜɠ ɭɫɶɨɝɨ ɨɛ’єɤɬɚ ɞɨɫɥɿɞɠɟɧɧɹ є 
ɰɟɧɬɪɢ ɬɹɠɿɧɧɹ ɬɪɚɧɫɩɨɪɬɭ (ɩɨɥɿɤɥɿɧɿɤɚ, 
ɤɚɮɟ, ɦɚɝɚɡɢɧɢ, ɪɢɧɨɤ, ɨɮɿɫɢ), ɳɨ ɩɪɢɡɜɨ-

ɞɢɬɶ ɞɨ ɡɛɿɥɶɲɟɧɧɹ ɪɭɯɭ ɌɁ ɬɚ ɮɨɪɦɭɜɚɧɧɹ 

ɫɬɨɹɧɨɤ ɛɿɥɹ ɬɪɨɬɭɚɪɿɜ (ɯɨɱɚ ɫɬɨɹɧɤɚ ɬɚɦ 

ɡɚɛɨɪɨɧɟɧɚ). ɇɚ ɛɿɥɶɲɨɫɬɿ ɬɚɤɢɯ ɦɚɝɿɫɬɪɚɥɟɣ 

ɦɿɫɬɚ є ɫɬɨɹɧɤɢ ɡ ɨɛɨɯ ɛɨɤɿɜ ɪɭɯɭ ɌɁ 

(ɧɚɩɪɢɤɥɚɞ, ɩɪ. Ɉɥɟɤɫɚɧɞɪɿɜɫɶɤɢɣ, ɜɭɥ. 

ɉɥɟɯɚɧɿɜɫɶɤɚ), ɲɨ ɩɪɢɡɜɨɞɢɬɶ ɞɨ ɡɦɟɧɲɟɧɧɹ 

ɩɪɨɩɭɫɤɧɨʀ ɡɞɚɬɧɨɫɬɿ ɩɪɨʀɡɧɢɯ ɱɚɫɬɢɧ, 

ɨɫɤɿɥɶɤɢ ɜ ɤɨɠɧɨɦɭ ɧɚɩɪɹɦɤɭ ɨɞɧɚ ɫɦɭɝɚ 
ɪɭɯɭ ɡɚɣɧɹɬɚ ɞɥɹ ɩɚɪɤɭɜɚɧɧɹ ɌɁ. Ɋɨɛɢɦɨ 

ɜɢɫɧɨɜɨɤ, ɳɨ ɨɞɧɢɦ ɡ ɧɚɣɨɩɬɢɦɚɥɶɧɿɲɢɯ 

ɪɿɲɟɧɶ ɡɦɿɧɢ ɈȾɊ ɧɚ ɨɛ’єɤɬɿ ɞɨɫɥɿɞɠɟɧɧɹ є 
ɡɚɛɨɪɨɧɚ ɩɚɪɤɭɜɚɧɧɹ ɌɁ ɧɚ ɤɪɚɸ ɩɪɨʀɡɧɨʀ 
ɱɚɫɬɢɧɢ ɜɡɞɨɜɠ ɬɪɨɬɭɚɪɭ. ɇɚɩɪɢɤɥɚɞ, ɰɟ 
ɫɭɬɬєɜɨ ɜɩɥɢɧɟ ɧɚ ɲɜɢɞɤɿɫɧɢɣ ɪɟɠɢɦ ɪɭɯɭ 

ɧɚ ɜɭɥɢɰɿ, ɚ ɡɚɛɨɪɨɧɚ ɩɚɪɤɭɜɚɧɧɹ ɌɁ ɡ ɨɞɧɨɝɨ 

ɛɨɤɭ ɩɪɨʀɡɧɨʀ ɱɚɫɬɢɧɢ ɩɪɢɡɜɟɞɟ ɞɨ ɡɦɟɧ-

ɲɟɧɧɹ ɱɟɪɝɢ ɨɱɿɤɭɜɚɧɧɹ ɌɁ, ɬɨɛɬɨ ɡɦɿɧɢɬɶɫɹ 

ɱɚɫ ɪɨɛɨɬɢ ɞɜɢɝɭɧɚ ɧɚ ɯɨɥɨɫɬɨɦɭ ɯɨɞɭ, ɳɨ 

ɜɩɥɢɧɟ ɧɚ ɪɿɜɟɧɶ ɡɚɛɪɭɞɧɟɧɧɹ. 
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ɍ ɦɿɫɬɚɯ ɩɿɞɜɢɳɢɬɢ ɛɟɡɩɟɤɭ ɪɭɯɭ 

ɩɿɲɨɯɨɞɿɜ ɦɨɠɧɚ ɲɥɹɯɨɦ  ɡɚɩɪɨɜɚɞɠɟɧɧɹ 

ɪɟɝɭɥɶɨɜɚɧɢɯ ɩɿɲɨɯɿɞɧɢɯ ɩɟɪɟɯɨɞɿɜ [19]. Ⱥɥɟ 
ɧɚɣɛɿɥɶɲ ɨɩɬɢɦɚɥɶɧɢɦ ɡɚɯɨɞɨɦ ɞɥɹ 

ɩɨɥɿɩɲɟɧɧɹ ɟɤɨɥɨɝɿɱɧɨʀ ɛɟɡɩɟɤɢ ɛɭɥɨ ɛ 

ɨɛɥɚɲɬɭɜɚɧɧɹ ɧɚɞɡɟɦɧɨɝɨ ɱɢ ɩɿɞɡɟɦɧɨɝɨ 

ɩɿɲɨɯɿɞɧɨɝɨ ɩɟɪɟɯɨɞɭ. ɍ ɪɚɣɨɧɿ, ɹɤɢɣ  

ɞɨɫɥɿɞɠɭєɬɶɫɹ, ɿɫɧɭє ɩɨɬɪɿɛɧɚ ɬɟɪɢɬɨɪɿɹ ɞɥɹ 

ɨɛɥɚɲɬɭɜɚɧɧɧɹ ɧɚɞɡɟɦɧɢɯ ɬɚ ɩɿɞɡɟɦɧɢɯ 

ɩɿɲɨɯɿɞɧɢɯ ɩɟɪɟɯɨɞɿɜ (ɧɚɦɢ ɲɬɭɱɧɨ ɛɭɥɚ 
ɫɤɨɪɨɱɟɧɚ ʀɯɧɹ ɤɿɥɶɤɿɫɬɶ). Ɂɚɧɚɞɬɨ ɳɿɥɶɧɚ 
ɩɿɞɡɟɦɧɚ ɦɟɪɟɠɚ ɤɨɦɭɧɿɤɚɰɿɣ ɧɟ ɞɨɡɜɨɥɹє 
ɛɭɞɭɜɚɬɢ ɨɫɬɚɧɧɿ, ɚ ɧɚɞɡɟɦɧɿ ɩɨɬɪɟɛɭɸɬɶ 
ɜɟɥɢɤɿ ɤɚɩɿɬɚɥɨɜɤɥɚɞɟɧɧɹ.  

Ɇɨɠɧɚ ɨɪɝɚɧɿɡɭɜɚɬɢ ɡɦɿɧɭ ɫɜɿɬɥɨɮɨɪɧɨɝɨ 

ɪɟɝɭɥɸɜɚɧɧɹ ɧɚ ɛɿɥɶɲ ɡɚɜɚɧɬɚɠɟɧɢɯ 

ɩɟɪɟɯɪɟɫɬɹɯ (ɩɪ. Ƚɟɪɨʀɜ ɋɬɚɥɿɧɝɪɚɞɚ – ɩɪ. 

Ƚɚɝɚɪɢɧɚ – ɜɭɥ. Ɉɞɟɫɶɤɚ), ɳɨɛ ɭ ɱɚɫɢ «ɩɿɤ» 

ɰɢɤɥ ɫɜɿɬɥɨɮɨɪɚ ɡɦɿɧɸɜɚɜɫɹ ɿ ɰɟ ɛ 

ɩɪɢɡɜɨɞɢɥɨ  ɞɨ ɡɦɟɧɲɟɧɧɹ ɡɚɬɪɢɦɨɤ ɪɭɯɭ ɌɁ, 

ɚɥɟ ɰɟ ɧɨɜɨɜɟɞɟɧɧɹ ɩɨɬɪɟɛɭє ɜɫɬɚɧɨɜɥɟɧɧɹ 

ɞɨɞɚɬɤɨɜɨɝɨ ɨɛɥɚɞɧɚɧɧɹ, ɡɨɤɪɟɦɚ ɦɨɞɭɥɹ 

ɫɢɧɯɪɨɧɿɡɚɰɿʀ ɱɚɫɭ ɡɚ ɫɢɝɧɚɥɚɦɢ GPS. 

 

ȼɢɫɧɨɜɤɢ 

ɉɨɛɭɞɨɜɚɧɿ ɦɨɞɟɥɿ ɡɚɥɟɠɧɨɫɬɿ ɪɿɜɧɹ ɡɚ-
ɛɪɭɞɧɟɧɧɹ ɚɬɦɨɫɮɟɪɧɨɝɨ ɩɨɜɿɬɪɹ ɡɚɥɟɠɧɨ ɜɿɞ 

ɪɿɜɧɹ ɚɜɬɨɦɨɛɿɥɿɡɚɰɿʀ ɞɨɡɜɨɥɹɸɬɶ ɫɩɪɨɝɧɨɡɭ-

ɜɚɬɢ ɪɿɜɟɧɶ ɟɤɨɥɨɝɿɱɧɨʀ ɛɟɡɩɟɤɢ ɜ ɦɿɫɬɚɯ. 

Ⱥɧɚɥɿɡ ɪɟɡɭɥɶɬɚɬɿɜ ɞɨɫɥɿɞɠɟɧɶ ɩɪɨɞɟɦɨɧ-

ɫɬɪɭɜɚɜ, ɳɨ ɧɚ ɩɪ. Ƚɟɪɨʀɜ ɋɬɚɥɿɧɝɪɚɞɚ ɦ. ɏɚ-
ɪɤɨɜɚ ɪɿɜɟɧɶ ɡɚɛɪɭɞɧɟɧɧɹ ɩɨɜɿɬɪɹ ɜɿɞɩɨɜɿɞɚє 
ɪɿɜɧɸ «ɟɤɨɥɨɝɿɱɧɨ ɧɟɛɟɡɩɟɱɧɨ». Ɂɚɩɪɨɩɨɧɨ-

ɜɚɧɢɣ ɜɚɪɿɚɧɬ ɡɧɢɠɟɧɧɹ ɡɚɛɪɭɞɧɟɧɧɹ ɲɥɹɯɨɦ 

ɡɚɩɪɨɜɚɞɠɟɧɧɹ ɫɜɿɬɥɨɮɨɪɧɨɝɨ ɪɟɝɭɥɸɜɚɧɧɹ 

(ɚɛɨ ɤɨɨɪɞɢɧɨɜɚɧɨɝɨ ɤɟɪɭɜɚɧɧɹ) ɧɚɞɚє ɦɨɠ-

ɥɢɜɿɫɬɶ ɡɧɢɡɢɬɢ ɡɚɛɪɭɞɧɟɧɧɹ ɜ 2,5 ɪɚɡɚ (ɧɚ 
60 %). 

ɇɚɜɟɞɟɧɿ ɩɪɚɤɬɢɱɧɿ ɪɟɤɨɦɟɧɞɚɰɿʀ ɡ ɩɨɥɿɩ-

ɲɟɧɧɹ ɟɤɨɥɨɝɿɱɧɨɝɨ ɧɚɜɚɧɬɚɠɟɧɧɹ ɩɿɞɬɜɟɪ-

ɞɠɭɸɬɶ ɧɟɨɛɯɿɞɧɿɫɬɶ ɭ ɩɿɞɛɨɪɿ ɧɚɣɛɿɥɶɲ ɪɚ-
ɰɿɨɧɚɥɶɧɢɯ ɫɩɨɥɭɱɟɧɶ ɡɚɯɨɞɿɜ ɡ ɈȾɊ. Ⱥɥɟ 
ɧɚɜɿɬɶ ɧɚɣɤɪɚɳɿ ɫɩɨɥɭɱɟɧɧɹ ɧɟ ɡɦɨɠɭɬɶ ɡɦɟ-
ɧɲɢɬɢ ɝɪɚɧɢɱɧɨ ɞɨɩɭɫɬɢɦɿ ɤɨɧɰɟɧɬɪɚɰɿʀ. 
ȼɢɪɿɲɢɬɢ ɩɪɨɛɥɟɦɭ ɦɨɠɧɚ ɡɚ ɭɦɨɜɢ ɤɨɦɩɥɟ-
ɤɫɧɨɝɨ ɩɿɞɯɨɞɭ: ɡɦɟɧɲɟɧɧɹ ɬɨɤɫɢɱɧɨɫɬɿ ɜɢ-

ɤɢɞɿɜ ɜɿɞ ɤɨɠɧɨɝɨ ɨɤɪɟɦɨɝɨ ɌɁ, ɪɚɰɿɨɧɚɥɶɧɟ 
ɩɥɚɧɭɜɚɧɧɹ ɬɚ ɡɚɛɭɞɨɜɚ ɩɪɢɦɚɝɿɫɬɪɚɥɶɧɢɯ 

ɬɟɪɢɬɨɪɿɣ, ɝɚɡɨɡɚɯɢɫɧɢɯ ɫɩɨɪɭɞ, ɨɡɟɥɟɧɟɧɧɹ, 

ɚ ɬɚɤɨɠ ɭɞɨɫɤɨɧɚɥɟɧɧɹ ɬɪɚɧɫɩɨɪɬɧɨ-

ɩɥɚɧɭɜɚɥɶɧɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ȼȾɆ ɿ ɩɨɥɿɩ-

ɲɟɧɧɹ ɈȾɊ. 
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ɉɪɨɛɥɟɦɚ ɡɚɝɪяɡɧɟɧɢя ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ 

ɚɜɬɨɦɨɛɢɥɶɧɵɦ ɬɪɚɧɫɩɨɪɬɨɦ ɜ ɝ. ɏɚɪɶɤɨɜ 

Аɧɧɨɬɚɰɢɹ. Ɋɚɫɫɦɨɬɪɟɧɵ ɦɚɬɟɦɚɬɢɱɟɫɤɢɟ 
ɩɪɨɝɧɨɡɧɵɟ ɦɨɞɟɥɢ ɢɡɦɟɧɟɧɢɹ ɭɪɨɜɧɹ ɡɚɝɪɹɡɧɟɧɢɹ 
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ɭɥɢɰ ɝɨɪɨɞɚ ɩɭɬɟɦ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɧɚɢɛɨɥɟɟ ɪɚɰɢ-

ɨɧɚɥɶɧɵɯ ɫɨɱɟɬɚɧɢɣ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɨɪɝɚɧɢɡɚ-

ɰɢɢ ɞɨɪɨɠɧɨɝɨ ɞɜɢɠɟɧɢɹ. 
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The problem of air pollution by automobile 

transport in Kharkiv  
Abstract. Problem. The main factors of air pollution 
by vehicles are the increase of the motorization level, 
the old-fashioned car fleet with low-quality fuel 
products, the insufficient road network traffic capaci-
ty and the unsatisfactory condition of the road sur-
face. Thus, the paper highlights the problem of air 
pollution by automobile transportation in Kharkiv 
streets. Goal. The goal is to give practical recom-
mendations, the consistent implementation of which 
will determine the most rational combination of 
measures to reduce the environmental pollution in 
cities by improving the organization of traffic on the 
city's road network. Methodology. The problem solu-
tion is possible by comprehensive influence on the 
level of pollution due to improving the transport 
planning characteristics of the road network and 
traffic organization simultaneously reducing emis-
sions toxicity, improving vehicle unit assembly, using 
safer fuels as well as rational planning and construc-
tion of highways. Results. One-factor mathematical 
models, which are adequate with similar coefficients 
and can be used for modeling, have been developed 
predicting changes in the level of mobile vehicle air 
pollution that depends on the level of motorization in 
Kharkiv. Originality. To test the method of determin-
ing the level of air pollution on the city road, a sec-
tion of one of the streets of Kharkiv, having certain 
shortcomings in the traffic management that affect 
the level of harmful substances emissions, was se-
lected. There carbon monoxide concentration, whose 
level has been determined as "environmentally dan-
gerous", has been determined under different traffic 
control schemes. This is especially true in the places 
where vehicles have to slow down until they stop. 
Practical value. Practical recommendations for 
improving the environmental load on the selected 
section of the street by using the most rational combina-
tions of traffic control measures have been given. 
Key words: air pollution, level of motorization, traffic 
flow, vehicles, prognostic models, traffic manage-
ment. 
 
Kholodova Olha, Ass. Prof., PhD Eng., Department 
"Organization and Road Safety", olgakholodo-
va2807@ukr.net,  
tel. +38(057)707-37-06 
Semchenko Nataliia, Ass. Prof., PhD Eng., Depart-
ment "Organization and Road Safety",  
nat-semchenko@ukr.net, tel. +38(057)707-37-06,  
Levchenko Olena, Assistant Professor, Department 
"Organization and Road Safety", levchen-
koelena77@gmail.com,  
tel. +38(057)707-37-06 
Kharkov National Automobile and Highway Univer-
sity, 25, Yaroslava Mudrogo str., Kharkiv, 61002, 
Ukraine. 

 

 

 

 


