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Ʉɥɸɱɨɜɿ ɫɥɨɜɚ: ɪɿɱɤɨɜɢɣ ɛɚɫɟɣɧ; ɪɿɱɤɢ ɍɤɪɚʀɧɫɶɤɢɯ Ʉɚɪɩɚɬ; ɚɧɚɥɿɬɢɱɧɿ ɮɭɧɤɰɿʀ ȽІɋ; 
ɦɨɞɭɥɶ ɫɬɨɤɭ; ɤɚɪɬɚ ɫɬɨɤɭ ɜɨɞɢ. 

 
ȼɫɬɭɩ. ɉɪɢ ɩɪɨɜɟɞɟɧɧɿ ɤɨɦɩɥɟɤɫɧɢɯ ɝɿɞɪɨɥɨɝɿɱɧɢɯ ɞɨɫɥɿɞɠɟɧɶ ɡ ɦɟɬɨɸ 

ɜɢɜɱɟɧɧɹ ɜɨɞɧɨɝɨ ɪɟɠɢɦɭ ɨɤɪɟɦɢɯ ɪɿɱɨɤ ɱɢ ɪɿɱɤɨɜɨʀ ɫɢɫɬɟɦɢ, ɞɥɹ ɝɿɞɪɨɥɨɝɿɱɧɢɯ 
ɪɨɡɪɚɯɭɧɤɿɜ ɬɚ ɩɪɨɝɧɨɡɿɜ, ɩɪɢ ɛɭɞɿɜɟɥɶɧɨɦɭ ɬɚ ɝɿɞɪɨɬɟɯɧɿɱɧɨɦɭ ɩɪɨɟɤɬɭɜɚɧɧɿ ɲɢɪɨɤɨ 
ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ ɤɚɪɬɢ ɪɿɱɤɨɜɨɝɨ ɫɬɨɤɭ, ɹɤɿ ɞɚɸɬɶ ɧɟ ɬɿɥɶɤɢ ɭɹɜɭ ɩɪɨ ɡɚɤɨɧɨɦɿɪɧɨɫɬɿ 
ɪɨɡɩɨɞɿɥɭ ɫɬɨɤɭ ɜɨɞɢ ɪɿɱɨɤ ɞɨɫɥɿɞɠɭɜɚɧɨʀ ɬɟɪɢɬɨɪɿʀ, ɚ ɣ ɤɿɥɶɤɿɫɧɿ ɩɨɤɚɡɧɢɤɢ ɣɨɝɨ 
ɩɪɨɫɬɨɪɨɜɨʀ ɦɿɧɥɢɜɨɫɬɿ. Ɉɫɨɛɥɢɜɨ ɚɤɬɭɚɥɶɧɢɦɢ ɬɚɤɿ ɤɚɪɬɢ ɫɬɚɸɬɶ, ɤɨɥɢ ɧɟɨɛɯɿɞɧɨ 
ɜɢɤɨɧɚɬɢ ɡɚɜɞɚɧɧɹ ɡɧɚɯɨɞɠɟɧɧɹ ɫɬɨɤɭ ɜɨɞɢ ɡ ɧɟɜɢɜɱɟɧɢɯ ɜ ɝɿɞɪɨɥɨɝɿɱɧɨɦɭ 
ɜɿɞɧɨɲɟɧɧɿ ɪɿɱɤɨɜɢɯ ɛɚɫɟɣɧɿɜ.  

Ɉɫɧɨɜɧɨɸ ɰɿɥɥɸ ɪɨɛɨɬɢ є ɪɨɡɪɨɛɤɚ ɞɟɬɚɥɶɧɨʀ ɫɭɱɚɫɧɨʀ ɤɚɪɬɢ ɫɟɪɟɞɧɶɨɝɨ 
ɪɿɱɧɨɝɨ ɫɬɨɤɭ ɜɨɞɢ Ʉɚɪɩɚɬɫɶɤɨɝɨ ɪɟɝɿɨɧɭ ɍɤɪɚʀɧɢ (ɛɚɫɟɣɧɢ Ɍɢɫɢ, ɉɪɭɬɭ, Ⱦɧɿɫɬɪɚ), 
ɣɨɝɨ ɭɡɚɝɚɥɶɧɟɧɧɹ ɞɥɹ ɨɰɿɧɤɢ ɝɿɞɪɨɟɧɟɪɝɟɬɢɱɧɨɝɨ ɩɨɬɟɧɰɿɚɥɭ ɪɿɱɨɤ ɍɤɪɚʀɧɫɶɤɢɯ 
Ʉɚɪɩɚɬ.  

Ɉɝɥɹɞ ɩɨɩɟɪɟɞɧɿɯ ɞɨɫɥɿɞɠɟɧɶ. Ɂɚɝɚɥɨɦ, ɜ ɪɿɡɧɿ ɱɚɫɢ ɛɚɝɚɬɨ ɜɱɟɧɢɯ ɩɪɢɞɿɥɹɥɢ 
ɭɜɚɝɭ ɤɚɪɬɭɜɚɧɧɸ ɧɨɪɦ ɫɬɨɤɭ ɪɿɱɨɤ. ȼɿɞɨɦɿ ɪɨɛɨɬɢ Ȼ.Ⱦ.Ɂɚɣɤɨɜɚ, Ⱦ.ȱ Ʉɨɱɟɪɿɧɚ, 
Ⱥ.ȼ.Ɉɝɿєɜɫɶɤɨɝɨ, Ⱦ.Ʌ. ɋɨɤɨɥɨɜɫɤɶɤɨɝɨ, ɹɤɿ ɜɩɟɪɲɟ ɫɤɨɧɫɬɪɭɸɜɚɥɢ ɤɚɪɬɢ ɫɬɨɤɭ ɞɥɹ 
ɬɟɪɢɬɨɪɿʀ ɛɭɜɲɨɝɨ Ɋɚɞɹɧɫɶɤɨɝɨ ɫɨɸɡɭ. ɐɟɣ ɧɚɩɪɹɦɨɤ ɩɪɨɞɨɜɠɢɥɢ ɣ ɭɤɪɚʀɧɫɶɤɿ ɜɱɟɧɿ 
ȼɢɲɧɟɜɫɶɤɢɣ ɉ.Ɏ., Ⱦɪɨɡɞ ɇ.Ƀ., ɀɟɥɟɡɧɹɤ Ƀ.Ⱥ., Ʉɪɢɠɚɧɨɜɫɶɤɚ Ⱥ.Ȼ., Ʉɭɛɢɲɤɿɧ Ƚ.ɇ., 
Ʌɢɫɟɧɤɨ Ʉ.Ⱥ., Ɇɨɤɥɹɤ ȼ.ȱ., ɑɢɩɩɿɧɝ Ƚ.Ɉ., ɒɜɟɰɶ Ƚ.ȱ., ɹɤɿ ɤɨɪɢɫɬɭɸɱɢɫɶ ɦɟɬɨɞɢɱɧɢɦɢ 
ɧɚɪɨɛɤɚɦɢ ɫɜɨʀɯ ɤɨɥɟɝ, ɪɨɡɪɨɛɢɥɢ ɤɚɪɬɢ ɧɨɪɦ ɫɬɨɤɭ ɞɥɹ ɍɤɪɚʀɧɢ, ɚ ɬɚɤɨɠ ɞɥɹ ɪɿɱɨɤ 
Ʉɚɪɩɚɬɫɶɤɨɝɨ ɪɟɝɿɨɧɭ Д6Ж. Ɉɫɨɛɥɢɜɨʀ ɭɜɚɝɢ ɩɨɬɪɟɛɭɸɬɶ ɤɚɪɬɢ ɫɬɨɤɭ, ɹɤɿ ɛɭɥɢ 
ɪɨɡɪɨɛɥɟɧɿ ɜɱɟɧɢɦɢ ɍɤɪɚʀɧɫɶɤɨɝɨ ɝɿɞɪɨɦɟɬɟɨɪɨɥɨɝɿɱɧɨɝɨ ɿɧɫɬɢɬɭɬɭ. Ⱦɥɹ 
ɧɚɰɿɨɧɚɥɶɧɨɝɨ ɚɬɥɚɫɭ ɍɤɪɚʀɧɢ ɛɭɥɚ ɩɿɞɝɨɬɨɜɥɟɧɚ ɤɚɪɬɚ ɫɟɪɟɞɧɶɨɝɨ ɛɚɝɚɬɨɪɿɱɧɨɝɨ 
ɫɬɨɤɭ, ɹɤɚ ɜɤɥɸɱɚє ɩɟɪɿɨɞ ɫɩɨɫɬɟɪɟɠɟɧɧɹ ɡ 1950 ɩɨ 2000 ɪɪ. Д21Ж.  

Ɂ ɩɨɹɜɨɸ ɝɟɨɿɧɮɨɪɦɚɰɿɣɧɢɯ ɫɢɫɬɟɦ, ɹɤɿ ɞɨɡɜɨɥɹɸɬɶ ɜɢɤɨɧɭɜɚɬɢ ɪɿɡɧɿ ɜɢɞɢ 
ɿɧɬɟɪɩɨɥɹɰɿɣ, ɩɢɬɚɧɧɹ ɪɨɡɪɨɛɤɢ ɩɿɞɯɨɞɿɜ ɞɨ ɤɚɪɬ ɫɬɨɤɭ ɧɚ ɩɥɚɬɮɨɪɦɿ Ƚȱɋ ɧɚɛɭɜɚє 
ɚɤɬɭɚɥɶɧɨɝɨ ɡɧɚɱɟɧɧɹ. ɍɤɪɚʀɧɫɶɤɿ ɜɱɟɧɿ-ɝɿɞɪɨɥɨɝɢ, ɜɢɤɨɪɢɫɬɨɜɭɸɱɢ ɦɟɬɨɞɢ 
ɝɟɨɩɪɨɫɬɨɪɨɜɨɝɨ ɚɧɚɥɿɡɭ, ɫɬɜɨɪɸɜɚɥɢ ɤɚɪɬɢ ɫɬɨɤɭ ɜ Ƚȱɋ ɹɤ ɞɥɹ ɜɫɿєʀ ɬɟɪɢɬɨɪɿʀ 
ɍɤɪɚʀɧɢ, ɬɚɤ ɿ ɞɥɹ ɨɤɪɟɦɢɯ ɪɿɱɤɨɜɢɯ ɛɚɫɟɣɧɿɜ [3, 7, 27]. ɇɟɨɞɧɨɪɚɡɨɜɨ ɩɢɬɚɧɧɹ 
ɤɚɪɬɨɝɪɚɮɭɜɚɧɧɹ ɫɬɨɤɨɜɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɦɟɬɨɞɚɦɢ ɝɟɨɿɧɮɨɪɦɚɰɿɣɧɨɝɨ ɚɧɚɥɿɡɭ 
ɜɢɫɜɿɬɥɸєɬɶɫɹ ɜ ɪɨɛɨɬɚɯ ɣ ɡɚɪɭɛɿɠɧɢɯ ɜɱɟɧɢɯ [1, 2, 8, 9, 15, 20].  

ɇɚ ɫɶɨɝɨɞɧɿɲɧɿɣ ɞɟɧɶ ɲɢɪɨɤɨ ɩɪɟɞɫɬɚɜɥɟɧɿ ɤɚɪɬɢ ɫɬɨɤɭ ɛɚɝɚɬɶɨɯ ɤɪɚʀɧ ɫɜɿɬɭ. 
Ɇɟɬɨɞɢɱɧɿ ɩɿɞɯɨɞɢ ɞɨ ɩɨɛɭɞɨɜɢ ɤɚɪɬ ɫɬɨɤɭ ɜɨɞɢ. Ɉɫɨɛɥɢɜɿɫɬɶ 

ɤɚɪɬɨɝɪɚɮɭɜɚɧɧɹ ɝɿɞɪɨɥɨɝɿɱɧɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɩɨɥɹɝɚє ɜ ɬɨɦɭ, ɳɨ ɡɨɛɪɚɠɟɧɿ ɧɚ ɤɚɪɬɿ 
ɡɧɚɱɟɧɧɹ ɜɿɞɧɨɫɹɬɶ ɧɟ ɞɨ ɬɨɱɤɢ ɜɢɦɿɪɸɜɚɧɧɹ (ɹɤ ɩɪɢ ɤɚɪɬɨɝɪɚɮɭɜɚɧɧɿ ɤɥɿɦɚɬɢɱɧɢɯ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ), ɚ ɞɨ ɜɫɶɨɝɨ ɜɨɞɨɡɛɨɪɭ ɭ ɰɿɥɨɦɭ [16, 19]. ɐɟ ɨɛɭɦɨɜɥɟɧɨ ɬɢɦ, ɳɨ 
ɜɢɬɪɚɬɚ ɜɨɞɢ, ɹɤɚ ɜɢɦɿɪɹɧɚ ɧɚ ɝɿɞɪɨɥɨɝɿɱɧɨɦɭ ɩɨɫɬɭ, ɩɪɟɞɫɬɚɜɥɹє ɫɨɛɨɸ 
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ɨɫɟɪɟɞɧɟɧɢɣ ɫɬɿɤ ɡɿ ɜɫɶɨɝɨ ɪɿɱɤɨɜɨɝɨ ɛɚɫɟɣɧɭ. Ⱦɥɹ ɩɨɛɭɞɨɜɢ ɤɚɪɬ ɧɟɨɛɯɿɞɧɨ 
ɜɢɤɥɸɱɢɬɢ ɜɩɥɢɜ ɩɥɨɳɿ ɜɨɞɨɡɛɨɪɭ, ɿ ɩɪɟɞɫɬɚɜɢɬɢ ɧɨɪɦɭ ɜɨɞɧɨɝɨ ɫɬɨɤɭ ɭ ɜɢɝɥɹɞɿ 
ɲɚɪɿɜ ɚɛɨ ɦɨɞɭɥɿɜ , ɬɨɛɬɨ ɜɟɥɢɱɢɧ ɩɪɢɜɟɞɟɧɢɯ ɞɨ ɨɞɢɧɢɰɿ ɩɥɨɳɿ, ɹɤɿ ɜɿɞɧɨɫɹɬɶ ɞɨ 
ɭɦɨɜɧɢɯ ɬɨɱɨɤ – ɰɟɧɬɪɿɜ ɬɹɠɿɧɧɹ ɜɨɞɨɡɛɨɪɭ ɿ, ɬɚɤɢɦ ɱɢɧɨɦ, ɜɿɞɨɛɪɚɠɚɸɬɶ ɫɟɪɟɞɧɿ 
ɭɦɨɜɢ ʀɯ ɮɨɪɦɭɜɚɧɧɹ [9-11, 14, 17, 22]. Ʉɚɪɬɨɝɪɚɮɭɜɚɧɧɹ ɝɿɞɪɨɥɨɝɿɱɧɢɯ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ, ɹɤɿ ɧɟ ɡɚɥɟɠɚɬɶ ɜɿɞ ɪɨɡɦɿɪɿɜ ɩɥɨɳɿ ɜɨɞɨɡɛɨɪɭ, ɛɚɡɭєɬɶɫɹ ɧɚ 
ɩɪɢɩɭɳɟɧɧɿ ɩɥɚɜɧɢɯ ɡɦɿɧ ʀɯ ɩɨ ɬɟɪɢɬɨɪɿʀ ɭ ɜɿɞɩɨɜɿɞɧɨɫɬɿ ɡ ɪɨɡɩɨɞɿɥɨɦ ɤɥɿɦɚɬɢɱɧɢɯ 
(ɨɩɚɞɢ, ɜɢɩɚɪɨɜɭɜɚɧɧɹ) ɬɚ ɿɧɲɢɯ ɮɿɡɢɤɨ-ɝɟɨɝɪɚɮɿɱɧɢɯ ɮɚɤɬɨɪɿɜ. Ɍɨɛɬɨ, ɩɪɨɫɬɨɪɨɜɢɣ 
ɪɨɡɩɨɞɿɥ ɛɚɝɚɬɨɪɿɱɧɨɝɨ ɜɨɞɧɨɝɨ ɫɬɨɤɭ ɨɛɭɦɨɜɥɸєɬɶɫɹ ɩɟɜɧɢɦɢ ɡɚɤɨɧɨɦɿɪɧɨɫɬɹɦɢ, 
ɡɨɤɪɟɦɚ, ɲɢɪɨɬɧɨɸ ɡɨɧɚɥɶɧɿɫɬɸ ɬɚ ɜɢɫɨɬɧɨɸ ɩɨɹɫɧɿɫɬɸ. ɉɪɢ ɰɶɨɦɭ ɫɟɪɟɞɧɿ 
ɡɧɚɱɟɧɧɹ ɫɬɨɤɭ, ɳɨ ɨɛɢɪɚɸɬɶɫɹ ɞɥɹ ɚɧɚɥɿɡɭ, ɩɨɜɢɧɧɿ ɛɭɬɢ ɪɟɩɪɟɡɟɧɬɚɬɢɜɧɢɦɢ. 
Ɍɚɤɨɸ ɜɟɥɢɱɢɧɨɸ ɦɨɠɟ ɛɭɬɢ ɧɨɪɦɚ ɫɬɨɤɭ, ɿ ɩɨɛɭɞɨɜɚ ɤɚɪɬɢ ɦɨɠɟ ɩɪɨɜɨɞɢɬɢɫɹ 
ɛɟɡɩɨɫɟɪɟɞɧɶɨ ɡɚ ɞɚɧɢɦɢ ɫɩɨɫɬɟɪɟɠɟɧɶ ɡɚ ɫɬɨɤɨɦ ɜɨɞɢ ɪɿɱɨɤ ɞɨɫɥɿɞɠɭɜɚɧɨʀ 
ɬɟɪɢɬɨɪɿʀ. Ⱦɥɹ ɨɞɟɪɠɚɧɧɹ ɫɬɿɣɤɨʀ ɜɟɥɢɱɢɧɢ ɧɨɪɦɢ ɫɬɨɤɭ �̅� ɧɟɨɛɯɿɞɧɨ ɦɚɬɢ ɪɹɞ 
ɩɟɜɧɨʀ ɞɨɜɠɢɧɢ (n), ɳɨ ɜɤɥɸɱɚє ɩɟɪɿɨɞɢ ɜɢɫɨɤɨʀ ɣ ɧɢɡɶɤɨʀ ɜɨɞɧɨɫɬɿ. Ⱦɥɹ ɩɨɪɿɜɧɹɧɧɹ 
ɬɨɱɧɨɫɬɿ ɜɢɡɧɚɱɟɧɧɹ ɧɨɪɦɢ ɫɬɨɤɭ ɜɨɞɢ ɪɿɡɧɢɯ ɪɿɱɨɤ ɭɜɨɞɢɬɶɫɹ ɩɨɧɹɬɬɹ ɜɿɞɧɨɫɧɨɝɨ 
ɡɧɚɱɟɧɧɹ ɫɟɪɟɞɧɶɨɝɨ ɤɜɚɞɪɚɬɢɱɧɨɝɨ ɜɿɞɯɢɥɟɧɧɹ  σn  , ɹɤɟ ɜɢɪɚɠɟɧɟ ɭ ɜɿɞɫɨɬɤɚɯ: 

σn =±100·Cv / n0.5, (1) 

ɞɟ Cv  – ɤɨɟɮɿɰɿєɧɬ ɜɚɪɿɚɰɿʀ ɪɹɞɭ ɪɿɱɧɢɯ ɫɟɪɟɞɧɿɯ ɡɧɚɱɟɧɶ ɫɬɨɤɭ ɡɚ ɩ ɪɨɤɿɜ. 
ɉɪɢ ɩɨɛɭɞɨɜɿ ɤɚɪɬɢ ɧɟ ɜɪɚɯɨɜɭɸɬɶɫɹ ɫɬɨɤɨɜɿ ɞɚɧɿ ɡ ɦɚɥɢɯ ɡɚ ɩɥɨɳɟɸ ɛɚɫɟɣɧɿɜ, 

ɫɟɪɟɞɧɿɣ ɪɿɱɧɢɣ ɫɬɿɤ ɡ ɹɤɢɯ ɡɧɚɱɧɨɸ ɦɿɪɨɸ ɜɢɡɧɚɱɚєɬɶɫɹ ɚɡɨɧɚɥɶɧɢɦɢ ɮɚɤɬɨɪɚɦɢ. 
ɇɟ ɡɚɥɭɱɚɸɬɶɫɹ ɬɚɤɨɠ ɦɚɬɟɪɿɚɥɢ ɝɿɞɪɨɦɟɬɪɢɱɧɢɯ ɫɩɨɫɬɟɪɟɠɟɧɶ ɩɨ ɜɟɥɢɤɢɯ ɪɿɱɤɚɯ, 
ɹɤɿ, ɹɤ ɩɪɚɜɢɥɨ, ɩɪɨɬɿɤɚɸɬɶ ɭ ɞɟɤɿɥɶɤɨɯ ɝɟɨɝɪɚɮɿɱɧɢɯ ɡɨɧɚɯ. ɇɨɪɦɢ ɫɬɨɤɭ ɡ ɬɚɤɢɯ 
ɪɿɱɤɨɜɢɯ ɛɚɫɟɣɧɿɜ ɫɥɭɝɭɸɬɶ ɥɢɲɟ ɞɥɹ ɤɨɧɬɪɨɥɸ ɧɚɞɿɣɧɨɫɬɿ ɩɨɛɭɞɨɜɢ ɤɚɪɬɢ [9]. 
Ʉɨɧɬɪɨɥɶɧɢɦɢ є ɬɚɤɨɠ ɣ ɤɚɪɬɢ ɩɪɨɫɬɨɪɨɜɢɯ ɧɨɪɦ ɤɿɥɶɤɨɫɬɿ ɨɩɚɞɿɜ ɬɚ ɜɢɩɚɪɨɜɭɜɚɧɧɹ 
ɞɥɹ ɡ’ɹɫɭɜɚɧɧɹ ɡɛɟɪɟɠɟɧɧɹ ɜɨɞɧɨ-ɛɚɥɚɧɫɨɜɢɯ ɫɩɿɜɜɿɞɧɨɲɟɧɶ ɭ ɪɿɱɤɨɜɢɯ ɛɚɫɟɣɧɚɯ ɿ 
ɬɨɱɧɨɫɬɿ ɜɢɡɧɚɱɟɧɧɹ ɧɨɪɦ ɫɬɨɤɭ. 

ɍ ɝɿɪɫɶɤɢɯ ɪɚɣɨɧɚɯ ɩɪɨɫɬɨɪɨɜɢɣ ɪɨɡɩɨɞɿɥ ɫɬɨɤɭ ɩɪɨɜɨɞɢɬɶɫɹ ɡ ɭɪɚɯɭɜɚɧɧɹɦ 
ɪɟɥɶєɮɭ, ɩɪɢ ɰɶɨɦɭ ɛɭɞɭɸɬɶɫɹ ɪɹɞ ɡɚɥɟɠɧɨɫɬɟɣ ɧɨɪɦɢ ɜɨɞɧɨɝɨ ɫɬɨɤɭ ɜɿɞ ɜɢɫɨɬɢ 
ɜɨɞɨɡɛɨɪɿɜ, ɧɚɯɢɥɿɜ ɬɚ ɿɧɲɢɯ ɦɨɪɮɨɦɟɬɪɿɱɧɢɯ ɿ ɝɿɞɪɨɝɪɚɮɿɱɧɢɯ ɩɨɤɚɡɧɢɤɿɜ. 

ȼɢɯɿɞɧɿ ɞɚɧɿ ɬɚ ɨɰɿɧɤɚ ɬɨɱɧɨɫɬɿ ɜɢɡɧɚɱɟɧɧɹ ɧɨɪɦɢ ɫɬɨɤɭ. ȼɢɯɿɞɧɢɦɢ ɞɚɧɢɦɢ 
ɞɥɹ ɩɨɛɭɞɨɜɢ ɤɚɪɬɢ ɫɥɭɝɭɜɚɥɢ ɜɢɬɪɚɬɢ ɜɨɞɢ ɪɿɱɨɤ ɍɤɪɚʀɧɫɶɤɢɯ Ʉɚɪɩɚɬ ɡ ɩɨɧɚɞ 90 
ɝɿɞɪɨɥɨɝɿɱɧɢɯ ɩɨɫɬɿɜ ɜ ɦɟɠɚɯ ɍɤɪɚʀɧɢ ɬɚ ɡ 27 ɩɨɫɬɿɜ ɫɭɫɿɞɧɿɯ ɛɚɫɟɣɧɿɜ, ɳɨ ɦɟɠɭɸɬɶ ɡ 
ɞɨɫɥɿɞɠɭɜɚɧɨɸ ɬɟɪɢɬɨɪɿєɸ (ɋɥɨɜɚɱɱɢɧɚ, ɍɝɨɪɳɢɧɚ, Ɋɭɦɭɧɿɹ ɉɨɥɶɳɚ), ɹɤɿ ɛɭɥɢ 
ɩɟɪɟɪɚɯɨɜɚɧɿ ɜ ɦɨɞɭɥɿ ɫɬɨɤɭ. ɍ 89 % ɜɿɞ ɡɚɞɿɹɧɢɯ ɞɥɹ ɩɨɛɭɞɨɜɢ ɤɚɪɬɢ ɝɿɞɪɨɥɨɝɿɱɧɢɯ 
ɩɨɫɬɿɜ ɦɚɸɬɶ ɩɟɪɿɨɞ ɫɩɨɫɬɟɪɟɠɟɧɶ ɜɿɞ 50 ɞɨ 68, ɿɧɲɿ – ɜɿɞ 28 ɞɨ 35 ɪɨɤɿɜ.  

Ɂɚ ɮɨɪɦɭɥɨɸ (1) ɞɥɹ ɩɨɪɿɜɧɹɧɧɹ ɬɨɱɧɨɫɬɿ ɜɢɡɧɚɱɟɧɧɹ ɧɨɪɦɢ ɫɬɨɤɭ ɜɨɞɢ ɪɿɱɨɤ 
ɨɛɱɢɫɥɟɧɨ ɜɿɞɧɨɫɧɿ ɡɧɚɱɟɧɧɹ ɫɟɪɟɞɧɶɨɤɜɚɞɪɚɬɢɱɧɨʀ ɩɨɯɢɛɤɢ �� (%), ɚɧɚɥɿɡ ɹɤɢɯ 
ɩɨɤɚɡɚɜ. ɳɨ ɜɨɧɢ ɡɦɿɧɸɸɬɶɫɹ ɜ ɩɟɪɟɜɚɠɧɿɣ ɛɿɥɶɲɨɫɬɿ ɜɿɞ ±2,6 ɞɨ ±5%, ɚ ɭ 
ɫɟɪɟɞɧɶɨɦɭ ɞɥɹ ɜɫɿєʀ ɬɟɪɢɬɨɪɿʀ ɍɤɪɚʀɧɫɶɤɢɯ Ʉɚɪɩɚɬ ɫɬɚɧɨɜɥɹɬɶ ±4,2 %, ɳɨ ɜɿɞɩɨɜɿɞɚє 
ɚɛɫɨɥɸɬɧɢɦ ɜɿɞɯɢɥɟɧɧɹɦ ±0,85 ɥ/ɫ·ɤɦ2. ɇɚɣɛɿɥɶɲɿ ʀɯ ɡɧɚɱɟɧɧɹ (ɞɨ ±7,9%) 
ɩɪɢɬɚɦɚɧɧɿ ɞɥɹ ɝɿɞɪɨɥɨɝɿɱɧɢɯ ɩɨɫɬɿɜ ɧɚ ɪɿɱɤɚɯ, ɹɤɿ ɦɚɸɬɶ ɞɨɫɢɬɶ ɤɨɪɨɬɤɢɣ ɪɹɞ 
ɫɩɨɫɬɟɪɟɠɟɧɶ ɡɚ ɫɬɨɤɨɦ. Ʉɨɟɮɿɰɿєɧɬɢ ɜɚɪɿɚɰɿʀ �� ɡɧɚɱɟɧɶ ɫɬɨɤɭ ɩɨ ɬɟɪɢɬɨɪɿʀ 
ɍɤɪɚʀɧɫɶɤɢɯ Ʉɚɪɩɚɬ ɡɦɿɧɸɸɬɶɫɹ ɜɿɞ 0,18 ɞɨ 0,52.  

Ɂɚɥɟɠɧɨɫɬɿ ɧɨɪɦ ɪɿɱɧɨɝɨ ɜɨɞɧɨɝɨ ɫɬɨɤɭ Ʉɚɪɩɚɬɫɶɤɢɯ ɪɿɱɨɤ ɜɿɞ ɫɟɪɟɞɧɶɨʀ ɜɢɫɨɬɢ 
ʀɯ ɜɨɞɨɡɛɨɪɿɜ ɬɚ ɦɿɠ ɫɟɪɟɞɧɶɨɸ ɜɢɫɨɬɨɸ ɿ ɫɟɪɟɞɧɿɦ ʀɯ ɧɚɯɢɥɨɦ ɡɧɚɱɢɦɿ, ɤɨɟɮɿɰɿєɧɬɢ 
ɤɨɪɟɥɹɰɿʀ ɫɬɚɧɨɜɥɹɬɶ r = 0,78÷0,92. Ɂɚɝɚɥɨɦ ɫɩɨɫɬɟɪɿɝɚєɬɶɫɹ ɱɿɬɤɟ ɡɪɨɫɬɚɧɧɹ ɦɨɞɭɥɿɜ 
ɫɟɪɟɞɧɶɨɪɿɱɧɨɝɨ ɫɬɨɤɭ ɜɨɞɢ ɪɿɱɨɤ ɡɿ ɡɪɨɫɬɚɧɧɹɦ ɫɟɪɟɞɧɿɯ ɜɢɫɨɬ ʀɯ ɜɨɞɨɡɛɨɪɿɜ  ɿ, ɱɢɦ 
ɜɢɳɟ ɪɨɡɬɚɲɨɜɚɧɿ ɜɨɞɨɡɛɨɪɢ, ɬɢɦ ɛɿɥɶɲɟ ʀɯ ɫɟɪɟɞɧɿ ɧɚɯɢɥɢ. Ʉɨɠɧɢɣ ɛɚɫɟɣɧ ɦɚє 
ɫɜɨʀ ɨɫɨɛɥɢɜɨɫɬɿ ɫɬɨɤɨɜɨʀ ɩɨɬɭɠɧɨɫɬɿ ɬɚ ɿɧɬɟɧɫɢɜɧɨɫɬɿ. ɉɪɢ ɨɞɧɿɣ ɿ ɬɿɣ ɠɟ ɫɟɪɟɞɧɿɣ 
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ɜɢɫɨɬɿ ɡ ɜɨɞɨɡɛɨɪɿɜ ɜ ɛɚɫɟɣɧɿ Ɍɢɫɢ ɭɬɜɨɪɸɸɬɶɫɹ ɧɚɣɛɿɥɶɲɿ ɦɨɞɭɥɿ ɫɬɨɤɭ, ɜ ɛɚɫɟɣɧɿ 
ɉɪɭɬɭ ɬɚ ɋɿɪɟɬɭ – ɧɚɣɦɟɧɲɿ, ɚ ɜɨɞɨɡɛɨɪɢ Ⱦɧɿɫɬɪɚ ɡɚɣɦɚɸɬɶ ɫɟɪɟɞɢɧɧɟ ɩɨɥɨɠɟɧɧɹ. 
Ɋɿɡɧɢɰɿ ɦɿɠ ɦɨɞɭɥɹɦɢ ɫɬɨɤɭ ɜɨɞɢ ɧɚ ɩɟɜɧɿɣ ɜɢɫɨɬɿ ɞɥɹ ɪɿɱɨɤ ɞɨɫɥɿɞɠɭɜɚɧɢɯ ɛɚɫɟɣɧɿɜ 
ɫɬɚɧɨɜɥɹɬɶ ɩɪɢɛɥɢɡɧɨ 5 ɥ/ɫ·ɤɦ2. ɓɨɞɨ ɡɜ'ɹɡɤɭ ɦɿɠ ɫɟɪɟɞɧɶɨɸ ɜɢɫɨɬɨɸ ɜɨɞɨɡɛɨɪɿɜ 
Ʉɚɪɩɚɬɫɶɤɢɯ ɪɿɱɨɤ ɬɚ ɫɟɪɟɞɧɿɦ ʀɯ ɧɚɯɢɥɨɦ, ɬɨ ɜ ɛɚɫɟɣɧɿ Ɍɢɫɢ ɧɚ ɜɫɿɯ ɜɢɫɨɬɚɯ 
ɫɩɨɫɬɟɪɿɝɚɸɬɶɫɹ ɧɚɣɛɿɥɶɲɿ ɫɟɪɟɞɧɿ ɧɚɯɢɥɢ ɜɨɞɨɡɛɨɪɿɜ ɭ ɩɨɪɿɜɧɹɧɧɿ ɡ ɛɚɫɟɣɧɚɦɢ 
ɉɪɭɬɭ ɿ ɋɿɪɟɬɭ ɬɚ ɩɪɚɜɨɛɟɪɟɠɧɢɯ ɩɪɢɬɨɤ Ⱦɧɿɫɬɪɚ. 

ɉɨɛɭɞɨɜɚ ɤɚɪɬɢ ɫɟɪɟɞɧɿɯ ɛɚɝɚɬɨɪɿɱɧɢɯ ɦɨɞɭɥɿɜ ɫɬɨɤɭ ɜɨɞɢ ɬɚ ɨɰɿɧɤɚ ʀʀ 
ɞɨɫɬɨɜɿɪɧɨɫɬɿ. ɇɟɨɛɯɿɞɧɨɸ ɭɦɨɜɨɸ ɞɥɹ ɩɨɛɭɞɨɜɢ ɤɚɪɬɢ ɫɬɨɤɭ ɡɚ ɞɨɩɨɦɨɝɨɸ  
ɚɧɚɥɿɬɢɱɧɢɯ ɮɭɧɤɰɿɣ Ƚȱɋ є ɚɧɚɥɿɡ ɜɫɿєʀ ɿɫɧɭɸɱɨʀ ɝɿɞɪɨɥɨɝɿɱɧɨʀ ɬɚ ɤɚɪɬɨɝɪɚɮɿɱɧɨʀ 
ɿɧɮɨɪɦɚɰɿʀ ɨɫɤɿɥɶɤɢ ɜɚɠɥɢɜɨɸ є ɳɿɥɶɧɿɫɬɶ ɿ ɪɿɜɧɨɦɿɪɧɿɫɬɶ ɪɨɡɩɨɞɿɥɟɧɧɹ ɬɨɱɨɤ ɬɚ 
ɩɿɞɝɨɬɨɜɤɚ ɧɟɨɛɯɿɞɧɢɯ ɞɚɧɢɯ ɞɥɹ ɫɬɜɨɪɟɧɧɹ ɨɫɧɨɜɢ ɟɥɟɤɬɪɨɧɧɨʀ ɤɚɪɬɢ. ɇɟɨɛɯɿɞɧɿɫɬɶ 
ɡɚɥɭɱɟɧɧɹ Ƚȱɋ Д1, 5, 12, 13, 23, 24Ж ɩɨɹɫɧɸєɬɶɫɹ ɜɢɫɨɤɨɸ ɬɨɱɧɿɫɬɸ ɨɬɪɢɦɚɧɢɯ 
ɪɟɡɭɥɶɬɚɬɿɜ ɬɚ ɨɩɟɪɚɬɢɜɧɿɫɬɸ ɭ ɜɢɪɿɲɟɧɧɿ ɪɹɞɭ ɝɿɞɪɨɥɨɝɿɱɧɢɯ ɡɚɞɚɱ. ɍ ɪɨɛɨɬɿ ɛɭɥɨ 
ɜɢɤɨɪɢɫɬɚɧɨ ɩɪɨɝɪɚɦɧɟ ɡɚɛɟɡɩɟɱɟɧɧɹ ArcGIS10, ɹɤɢɣ є ɧɚɣɩɨɲɢɪɟɧɿɲɢɦ 
ɩɪɨɝɪɚɦɧɢɦ ɩɪɨɞɭɤɬɨɦ ɞɥɹ ɪɟɚɥɿɡɚɰɿʀ ɩɨɞɿɛɧɢɯ ɡɚɞɚɱ Д1, 5Ж ɬɚ ʀʀ ɦɟɬɨɞ ɿɧɬɟɪɩɨɥɹɰɿʀ 
«Natural neighbor» Д24Ж. ɇɚ ɨɫɧɨɜɿ ɨɛɪɚɧɨɝɨ ɦɟɬɨɞɭ ɿɧɬɟɪɩɨɥɹɰɿʀ ɫɬɜɨɪɸɸɬɶɫɹ ɿɡɨɥɿɧɿʀ 
ɦɨɞɭɥɿɜ ɫɬɨɤɭ ɜɨɞɢ ɡɚ ɞɨɩɨɦɨɝɨɸ ɮɭɧɤɰɿʀ - Contour. ɐɹ ɮɭɧɤɰɿɹ ɞɨɡɜɨɥɹє 
ɫɬɜɨɪɸɜɚɬɢ ɿɡɨɥɿɧɿʀ ɞɥɹ ɜɫɶɨɝɨ ɧɚɛɨɪɭ ɞɚɧɢɯ, ɚ ɿɧɬɟɪɜɚɥ ɡɧɚɱɟɧɶ ɦɨɞɭɥɿɜ ɫɬɨɤɭ ɦɿɠ 
ɧɢɦɢ ɡɚɞɚє ɜɿɞɫɬɚɧɶ ɦɿɠ ɿɡɨɥɿɧɿɹɦɢ. 

Ɉɬɪɢɦɚɧɚ ɤɚɪɬɚ є ɚɤɬɭɚɥɶɧɨɸ ɬɚ ɧɚɣɛɿɥɶɲ ɞɟɬɚɥɶɧɨɸ ɣ ɫɭɱɚɫɧɨɸ ɞɥɹ ɪɿɱɨɤ 
Ʉɚɪɩɚɬɫɶɤɨɝɨ ɪɟɝɿɨɧɭ (ɪɢɫ. 1). 

Ɂɚ ɪɟɡɭɥɶɬɚɬɚɦɢ ɚɧɚɥɿɡɭ ɩɨɛɭɞɨɜɚɧɨʀ ɤɚɪɬɢ ɫɟɪɟɞɧɶɨɪɿɱɧɢɯ ɦɨɞɭɥɿɜ ɫɬɨɤɭ 
ɜɨɞɢ Ʉɚɪɩɚɬɫɶɤɢɯ ɪɿɱɨɤ ɡɞɿɣɫɧɟɧɚ ɨɰɿɧɤɚ ʀʀ ɞɨɫɬɨɜɿɪɧɨɫɬɿ.  

Ɂɚɥɟɠɧɿɫɬɶ ɦɿɠ ɮɚɤɬɢɱɧɢɦɢ ʀɯ ɡɧɚɱɟɧɧɹɦɢ ɜ ɝɿɞɪɨɦɟɬɪɢɱɧɢɯ ɫɬɜɨɪɚɯ ɬɚ 
ɡɧɹɬɢɦɢ ɡ ɤɚɪɬɢ  ɦɚє ɬɿɫɧɢɣ ɡɜ’ɹɡɨɤ, ɤɨɟɮɿɰɿєɧɬ ɤɨɪɟɥɹɰɿʀ ɫɤɥɚɜ r = 0,993. ɉɪɢɱɨɦɭ, 
ɥɿɧɿɹ ɡɜ’ɹɡɤɭ ɫɩɿɜɩɚɞɚє ɡ ɥɿɧɿєɸ ɪɿɜɧɢɯ ɡɧɚɱɟɧɶ. ɍ 92% ɜɢɩɚɞɤɿɜ ɜɿɞɯɢɥɟɧɧɹ 
ɪɨɡɪɚɯɨɜɚɧɢɯ ɿ ɤɚɪɬɨɝɪɚɮɨɜɚɧɢɯ ɡɧɚɱɟɧɶ ɫɟɪɟɞɧɶɨɪɿɱɧɢɯ ɦɨɞɭɥɿɜ ɫɬɨɤɭ ɜɨɞɢ 
ɡɧɚɯɨɞɹɬɶɫɹ ɜ ɦɟɠɚɯ ɜɿɞɧɨɫɧɢɯ ɩɨɯɢɛɨɤ ɪɨɡɪɚɯɭɧɤɭ ɧɨɪɦ ɫɬɨɤɭ ɪɿɱɨɤ. Ɍɪɟɛɚ 
ɜɿɞɦɿɬɢɬɢ, ɳɨ ɩɟɪɟɜɿɪɹɜɫɹ ɫɟɪɟɞɧɿɣ ɪɿɱɧɢɣ ɫɬɿɤ ɧɟ ɬɿɥɶɤɢ ɡɚ ɞɚɧɢɦɢ ɡɚɞɿɹɧɢɯ ɞɥɹ 
ɤɚɪɬɭɜɚɧɧɹ ɝɿɞɪɨɥɨɝɿɱɧɢɯ ɩɨɫɬɿɜ, ɚ ɣ ɡɚ ɬɢɦɢ, ɹɤɿ ɧɟ ɛɪɚɥɢɫɹ ɞɥɹ ɩɨɛɭɞɨɜɢ ɤɚɪɬɢ 
(ɤɨɪɨɬɤɿ ɪɹɞɢ ɫɩɨɫɬɟɪɟɠɟɧɶ, ɦɚɥɿ ɜɨɞɨɡɛɨɪɢ).  

Ⱥɧɚɥɿɡ ɩɪɨɫɬɨɪɨɜɨɝɨ ɪɨɡɩɨɞɿɥɭ ɤɚɪɬɨɝɪɚɮɨɜɚɧɢɯ ɧɨɪɦ ɪɿɱɤɨɜɨɝɨ ɫɬɨɤɭ 
ɍɤɪɚʀɧɫɶɤɢɯ Ʉɚɪɩɚɬ ɭ ɡɚɝɚɥɶɧɨɦɭ ɩɨɜɬɨɪɸє ɪɨɡɩɨɞɿɥ ɩɨ ɣɨɝɨ ɬɟɪɢɬɨɪɿʀ ɨɩɚɞɿɜ, ɳɨ 
ɫɜɿɞɱɢɬɶ ɩɪɨ ɡɛɟɪɟɠɟɧɧɹ ɜɨɞɧɨ-ɛɚɥɚɧɫɨɜɢɯ ɫɩɿɜɜɿɞɧɨɲɟɧɶ ɪɿɱɤɨɜɢɯ ɛɚɫɟɣɧɿɜ ɩɪɢ 
ɩɨɛɭɞɨɜɿ ɤɚɪɬɢ. ɇɚɣɦɟɧɲɚ ɤɿɥɶɤɿɫɬɶ ɨɩɚɞɿɜ ɫɩɨɫɬɟɪɿɝɚєɬɶɫɹ ɭ ɧɢɡɨɜɢɧɚɯ ɿ ɩɟɪɟɞɝɿɪ’ʀ 
(650-900 ɦɦ). Ɂ ɜɢɫɨɬɨɸ ɤɿɥɶɤɿɫɬɶ ɨɩɚɞɿɜ ɩɟɪɟɜɚɠɧɨ ɡɪɨɫɬɚє ɞɨ 1800 ɦɦ. ɉɪɨɬɟ ɬɚɤɚ 
ɡɚɤɨɧɨɦɿɪɧɿɫɬɶ ɩɨɪɭɲɭєɬɶɫɹ ɨɫɨɛɥɢɜɿɫɬɸ ɪɨɡɬɚɲɭɜɚɧɧɹ ɝɿɪɫɶɤɢɯ ɦɚɫɢɜɿɜ ɿ 
ɡɚɯɢɳɟɧɿɫɬɸ ɨɤɪɟɦɢɯ ɪɚɣɨɧɿɜ ɜɿɞ ɜɨɥɨɝɢɯ ɩɨɜɿɬɪɹɧɢɯ ɩɨɬɨɤɿɜ.  

Ɇɚɤɫɢɦɚɥɶɧɚ ɡɚ ɪɿɤ ɤɿɥɶɤɿɫɬɶ ɨɩɚɞɿɜ ɜɢɩɚɞɚє ɜ ɰɟɧɬɪɚɥɶɧɿɣ ɱɚɫɬɢɧɿ ɝɿɪ, ɚ ɬɚɤɨɠ 
ɧɚ ɜɟɪɲɢɧɚɯ ɝɿɪɫɶɤɢɯ ɦɚɫɢɜɿɜ. Ⱦɥɹ ɍɤɪɚʀɧɫɶɤɢɯ Ʉɚɪɩɚɬ ɯɚɪɚɤɬɟɪɧɿ ɪɚɣɨɧɢ ɡ 
ɩɨɫɬɿɣɧɢɦɢ ɨɪɨɝɪɚɮɿɱɧɢɦɢ ɦɚɤɫɢɦɭɦɚɦɢ ɬɚ ɦɿɧɿɦɭɦɚɦɢ ɨɩɚɞɿɜ Д4, 17, 25-26Ж. ɍ 
ɛɚɫɟɣɧɿ Ɍɢɫɢ ɜɢɞɿɥɹɸɬɶ ɜ ɝɿɪɫɶɤɿɣ ɱɚɫɬɢɧɿ ɧɚɫɬɭɩɧɿ ɦɚɤɫɢɦɭɦɢ – ɜɟɪɯɿɜ’ɹ ɜɨɞɨɡɛɨɪɿɜ 
ɪɿɱɨɤ Ʉɨɫɨɜɫɶɤɨʀ, Ɍɟɪɟɫɜɢ, Ɍɟɪɟɛɥɿ (1200-1600 ɦɦ); ɜɟɪɯɿɜ’ɹ ɜɨɞɨɡɛɨɪɿɜ ɪɿɱɨɤ 
Ȼɨɪɠɚɜɢ ɬɚ ɱɚɫɬɤɨɜɨ Ɋɿɤɢ (1000-1200 ɦɦ); ɜɟɪɯɿɜ’ɹ ɜɨɞɨɡɛɨɪɿɜ ɪɿɱɨɤ Ʌɚɬɨɪɢɰɿ ɬɚ ɍɠɚ 
(1000-1200 ɦɦ). Ƚɿɪɫɶɤɿ ɜɟɪɲɢɧɢ ɛɚɫɟɣɧɭ Ɍɢɫɢ ɩɨɧɚɞ 1000 ɦ ɚɛɫ. ɨɬɪɢɦɭɸɬɶ 1400-
1700 ɦɦ. Ɋɚɣɨɧɢ ɡ ɦɚɤɫɢɦɭɦɚɦɢ ɨɩɚɞɿɜ ɧɟɪɿɜɧɨɡɧɚɱɧɿ ɡɚ ɜɟɥɢɱɢɧɚɦɢ ɬɚ ɩɥɨɳɚɦɢ 
ɨɯɨɩɥɟɧɧɹ.Ɉɪɨɝɪɚɮɿɱɧɢɣ ɦɿɧɿɦɭɦ ɡɧɚɯɨɞɢɬɶɫɹ ɭ ɜɟɪɯɿɜ’ɹɯ Ɍɢɫɢ (900-1000 ɦɦ), 
ɡɚɜɞɹɤɢ ɬɨɦɭ, ɳɨ ɰɹ ɬɟɪɢɬɨɪɿɹ ɱɚɫɬɤɨɜɨ ɡɚɯɢɳɟɧɚ ɝɨɪɚɦɢ ɜɿɞ ɜɨɥɨɝɢɯ ɩɨɜɿɬɪɹɧɢɯ 
ɩɨɬɨɤɿɜ ɿɡ ɩɿɜɞɟɧɧɨɝɨ ɡɚɯɨɞɭ. 
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ɇɚɬɨɦɿɫɬɶ, ɜ ɝɿɪɫɶɤɨʀ ɱɚɫɬɢɧɿ ɩɪɚɜɨɛɟɪɟɠɠɹ Ⱦɧɿɫɬɪɚ ɨɪɨɝɪɚɮɿɱɧɢɦɢ 
ɦɚɤɫɢɦɭɦɚɦɢ є ɦɿɠɪɿɱɱɹ ɪɿɱɨɤ ɋɬɪɢɹ ɬɚ Ɉɩɨɪɭ, ɜɟɪɯɿɜ’ɹ ɋɜɿɱɿ, ɫɟɪɟɞɧɿ ɱɚɫɬɢɧɢ 
ɜɨɞɨɡɛɨɪɿɜ Ʌɿɦɧɢɰɿ ɬɚ Ȼɢɫɬɪɢɰɿ (950-1100 ɦɦ). ȼ ɝɿɪɫɶɤɿɣ ɱɚɫɬɢɧɿ ɛɚɫɟɣɧɭ ɉɪɭɬɭ 
ɧɚɣɛɿɥɶɲɿ ɪɿɱɧɿ ɤɿɥɶɤɨɫɬɿ ɨɩɚɞɿɜ ɫɩɨɫɬɟɪɿɝɚɸɬɶɫɹ ɭ ɜɟɪɯɿɜ’ɹɯ ɉɪɭɬɭ, ɱɚɫɬɤɨɜɨ 
ɑɟɪɟɦɨɲɭ (900-1100 ɦɦ), ɧɚɣɦɟɧɲɿ – ɭ ɜɟɪɯɿɜ’ɹɯ ɑɨɪɧɨɝɨ ɬɚ Ȼɿɥɨɝɨ ɑɟɪɟɦɨɲɭ, 
ɉɭɬɢɥɢ (750-850 ɦɦ). Ɍɭɬ ɝɿɪɫɶɤɿ ɜɟɪɲɢɧɢ ɩɨɧɚɞ 1000 ɦ Ȼɋ ɿ ɨɩɚɞɢ ɜɢɩɚɞɚɸɬɶ ɜ 
ɤɿɥɶɤɨɫɬɹɯ 1100-1300 ɦɦ. 

Ⱥɧɚɥɿɡ ɩɪɨɫɬɨɪɨɜɨɝɨ ɪɨɡɩɨɞɿɥɭ ɫɟɪɟɞɧɶɨɝɨ ɪɿɱɧɨɝɨ ɫɬɨɤɭ ɜɨɞɢ ɩɨ ɨɫɧɨɜɧɢɯ 
ɪɿɱɤɨɜɢɯ ɛɚɫɟɣɧɚɯ ɍɤɪɚʀɧɫɶɤɢɯ Ʉɚɪɩɚɬ ɩɨɤɚɡɚɜ, ɳɨ ɪɿɱɤɢ ɞɨɫɥɿɞɠɭɜɚɧɨʀ ɬɟɪɢɬɨɪɿʀ є 
ɧɚɣɛɿɥɶɲ ɛɚɝɚɬɨɜɨɞɧɢɦɢ ɜ ɍɤɪɚʀɧɿ. ɋɟɪɟɞɧɿɣ ɛɚɝɚɬɨɪɿɱɧɢɣ ɫɬɿɤ ɜɨɞɢ ɜ ɛɚɫɟɣɧɿ Ɍɢɫɢ 
ɡɦɿɧɸєɬɶɫɹ ɩɨ ɬɟɪɢɬɨɪɿʀ ɜ ɞɿɚɩɚɡɨɧɿ ɜɿɞ 10 ɞɨ 38 ɥ/ɫ·ɤɦ2, ɜ ɛɚɫɟɣɧɿ ɉɪɚɜɨɛɟɪɟɠɠɹ 
Ⱦɧɿɫɬɪɚ – ɜɿɞ 8 ɞɨ 32 ɥ/ɫ·ɤɦ2 ɿ ɛɚɫɟɣɧɚɯ ɉɪɭɬɭ ɬɚ ɋɿɪɟɬɭ –  ɜɿɞ 6 ɞɨ 26 ɥ/ɫ·ɤɦ2.  

ɇɚɣɛɿɥɶɲɿ ɫɟɪɟɞɧɿ ɪɿɱɧɿ ɦɨɞɭɥɿ ɫɬɨɤɭ ɜɨɞɢ ɜ ɛɚɫɟɣɧɿ Ɍɢɫɢ ɫɩɨɫɬɟɪɿɝɚɸɬɶɫɹ ɜ 
ɜɟɪɯɿɜ’ɹɯ ɪɿɱɨɤ Ʉɨɫɨɜɫɶɤɨʀ, Ɍɟɪɟɫɜɢ, Ɍɟɪɟɛɥɿ – 32-38 ɥ/ɫ·ɤɦ2. ɓɟ ɞɜɚ ɨɫɟɪɟɞɤɢ 
ɩɿɞɜɢɳɟɧɨɝɨ ɜɨɞɧɨɝɨ ɫɬɨɤɭ ɜ ɛɚɫɟɣɧɿ Ɍɢɫɢ ɪɨɡɬɚɲɨɜɚɧɿ ɭ ɜɟɪɯɿɜ’ɹɯ ɪɿɱɨɤ Ɋɿɤɢ, 
Ȼɨɪɠɚɜɢ ɬɚ Ʌɚɬɨɪɢɰɿ, ɱɚɫɬɤɨɜɨ ɍɠɚ ɿ ɫɤɥɚɞɚɸɬɶ ɜɿɞɩɨɜɿɞɧɨ 30-32 ɥ/ɫ·ɤɦ2 ɬɚ 28-30 
ɥ/ɫ·ɤɦ2. Ɍɭɬ ɫɟɪɟɞɧɿ ɪɿɱɧɿ ɦɨɞɭɥɿ ɫɬɨɤɭ ɜɨɞɢ ɡɦɟɧɲɭєɬɶɫɹ ɜɧɚɫɥɿɞɨɤ ɡɦɟɧɲɟɧɧɹ 
ɡɜɨɥɨɠɟɧɧɹ ɰɿєʀ ɬɟɪɢɬɨɪɿʀ. Ɂ ɬɿєʀ ɠ ɩɪɢɱɢɧɢ ɫɬɿɤ ɜɨɞɢ ɧɚ ɤɪɚɣɧɶɨɦɭ ɫɯɨɞɿ ɛɚɫɟɣɧɭ 
Ɍɢɫɢ (ɭ ʀʀ ɜɟɪɯɿɜ’ɹɯ) ɬɚɤɨɠ ɞɟɳɨ ɡɧɢɠɟɧɢɣ – 25-28 ɥ/ɫ·ɤɦ2. ɐɟ ɨɛɭɦɨɜɥɟɧɨ ɬɢɦ, ɳɨ 
ɰɹ ɬɟɪɢɬɨɪɿɹ ɱɚɫɬɤɨɜɨ ɡɚɯɢɳɟɧɚ ɝɨɪɚɦɢ ɜɿɞ ɜɨɥɨɝɢɯ ɩɨɜɿɬɪɹɧɢɯ ɩɨɬɨɤɿɜ ɿɡ ɩɿɜɞɟɧɧɨɝɨ 
ɡɚɯɨɞɭ. ɓɨ ɫɬɨɫɭєɬɶɫɹ ɛɚɫɟɣɧɭ Ⱦɧɿɫɬɪɚ, ɬɨ ɧɚɣɛɿɥɶɲ ɛɚɝɚɬɨɜɨɞɧɿ ɜɨɞɨɡɛɨɪɢ 
ɜɟɪɯɿɜ’ʀɜ ɪɿɱɨɤ Ɉɩɨɪɭ, ɋɜɿɱɿ, Ʌɿɦɧɢɰɿ ɬɚ Ȼɢɫɬɪɢɰɿ ɦɚɸɬɶ ɫɟɪɟɞɧɶɨɪɿɱɧɿ ɦɨɞɭɥɿ ɫɬɨɤɭ ɜ 
ɦɟɠɚɯ – 25-32 ɥ/ɫ·ɤɦ2. Ȼɚɫɟɣɧɢ ɉɪɭɬɭ ɬɚ ɋɿɪɟɬɭ, ɞɟ ɨɩɚɞɿɜ ɜɢɩɚɞɚє ɦɟɧɲɟ, ɧɿɠ ɭ 
ɛɚɫɟɣɧɚɯ Ɍɢɫɢ ɬɚ Ⱦɧɿɫɬɪɚ, ɯɚɪɚɤɬɟɪɢɡɭɸɬɶɫɹ ɦɟɧɲɢɦ ɪɿɱɤɨɜɢɦ ɫɬɨɤɨɦ ɡ 
ɦɚɤɫɢɦɚɥɶɧɢɦɢ ɣɨɝɨ ɩɨɤɚɡɧɢɤɚɦɢ- 15-25 ɥ/ɫ·ɤɦ2 ɭ ɜɟɪɯɿɜ’ɹɯ ɪɿɱɨɤ ɉɪɭɬɭ ɬɚ 
ɑɟɪɟɦɨɲɭ. 

Ɋɿɱɤɨɜɢɣ ɫɬɿɤ ɧɚ ɩɿɜɞɟɧɧɨ-ɡɚɯɿɞɧɨɦɭ ɫɯɢɥɿ ɍɤɪɚʀɧɫɶɤɢɯ Ʉɚɪɩɚɬ (ɛɚɫɟɣɧ Ɍɢɫɢ) 
ɛɿɥɶɲɢɣ, ɧɿɠ ɧɚ ɩɿɜɧɿɱɧɨ-ɫɯɿɞɧɨɦɭ ɫɯɢɥɿ (ɛɚɫɟɣɧɢ Ⱦɧɿɫɬɪɚ, ɉɪɭɬɭ ɬɚ ɋɿɪɟɬɭ). Ɍɭɬ ɣ 
ɜɨɞɨɡɛɨɪɢ ɡ ɩɿɞɜɢɳɟɧɢɦ ɫɬɨɤɨɦ ɡɚɣɦɚɸɬɶ ɛɿɥɶɲɿ ɩɥɨɳɿ. Ɍɚɤ, ɹɤɳɨ ɜɡɹɬɢ ɜɟɥɢɱɢɧɭ 
ɦɨɞɭɥɹ ɫɬɨɤɭ 15 ɥ/ɫ·ɤɦ2 ɿ ɛɿɥɶɲɟ, ɬɨ ɜ ɛɚɫɟɣɧɿ Ɍɢɫɢ ɣɨɝɨ ɦɨɠɧɚ ɫɩɨɫɬɟɪɿɝɚɬɢ ɧɟ ɬɿɥɶɤɢ 
ɭ ɫɟɪɟɞɧɶɨ- ɬɚ ɧɢɡɶɤɨɝɿɪ’ʀ, ɚ ɣ ɭ ɩɟɪɟɞɝɿɪ’ɹɯ. ɉɥɨɳɿ ɬɟɪɢɬɨɪɿɣ ɡ ɬɚɤɢɦ ɜɨɞɧɢɦ ɫɬɨɤɨɦ 
ɡɚɣɦɚɸɬɶ ɦɚɣɠɟ 80% ɛɚɫɟɣɧɭ Ɍɢɫɢ. ȼ ɛɚɫɟɣɧɿ ɉɪɚɜɨɛɟɪɟɠɠɹ Ⱦɧɿɫɬɪɚ ɩɥɨɳɿ ɡ 
ɦɨɞɭɥɹɦɢ ɫɬɨɤɭ ɜɨɞɢ 15 ɥ/ɫ·ɤɦ2 ɿ ɛɿɥɶɲɟ ɫɤɥɚɞɚɸɬɶ 52%, ɜ ɛɚɫɟɣɧɿ ɉɪɭɬɭ, ɋɿɪɟɬɭ – 
32%. 

ȼɨɞɨɡɛɨɪɢ ɡ ɫɟɪɟɞɧɿɦɢ ɪɿɱɧɢɦɢ ɦɨɞɭɥɹɦɢ ɫɬɨɤɭ ɜɨɞɢ 20-40 ɥ/ɫ·ɤɦ2 ɦɚɸɬɶ 
ɛɚɝɚɬɨɪɿɱɧɭ ɜɚɪɿɚɰɿɸ ɜ ɫɟɪɟɞɧɶɨɦɭ 20-30% ɜɿɞ ɧɨɪɦɢ, ɚ ɡ ɦɨɞɭɥɹɦɢ ɦɟɧɲɟ 20 
ɥ/ɫ·ɤɦ2 ɜɨɧɚ ɩɨɫɬɭɩɨɜɨ ɡɛɿɥɶɲɭєɬɶɫɹ ɞɨ 40-50%. Ɋɿɱɤɨɜɢɣ ɫɬɿɤ 1%-ɨʀ ɣɦɨɜɿɪɧɨɫɬɿ 
ɩɟɪɟɜɢɳɟɧɧɹ ɛɿɥɶɲɢɣ ɫɟɪɟɞɧɿɯ ʀɯ ɪɿɱɧɢɯ ɡɧɚɱɟɧɶ ɩɟɪɟɜɚɠɧɨ ɭ 2,0-2,5 ɪɚɡɢ [18]. 

ȼɢɫɧɨɜɤɢ. Ʉɚɪɬɚ ɫɟɪɟɞɧɿɯ ɛɚɝɚɬɨɪɿɱɧɢɯ ɦɨɞɭɥɿɜ ɫɬɨɤɭ ɜɨɞɢ ɪɿɱɨɤ ɍɤɪɚʀɧɫɶɤɢɯ 
Ʉɚɪɩɚɬ, ɳɨ ɩɪɟɞɫɬɚɜɥɟɧɚ ɭ ɪɨɛɨɬɿ, ɩɨɛɭɞɨɜɚɧɚ ɡɚ ɞɚɧɢɯ ɫɩɨɫɬɟɪɟɠɟɧɶ ɡɚ ɫɬɨɤɨɦ 
ɜɨɞɢ ɧɚ ɝɿɞɪɨɥɨɝɿɱɧɢɯ ɩɨɫɬɚɯ ɧɚ ɪɿɱɤɚɯ ɍɤɪɚʀɧɫɶɤɢɯ Ʉɚɪɩɚɬ ɬɚ ɫɭɫɿɞɧɿɯ ɛɚɫɟɣɧɿɜ, ɳɨ 
ɦɟɠɭɸɬɶ ɡ ɞɨɫɥɿɞɠɭɜɚɧɨɸ ɬɟɪɢɬɨɪɿєɸ, ɡɚ ɩɟɪɿɨɞ ɜɿɞ ɩɨɱɚɬɤɭ ɫɩɨɫɬɟɪɟɠɟɧɶ ɞɨ 2012 
ɪ. ɜɤɥɸɱɧɨ. Ȼɥɢɡɶɤɨ 90% ɩɨɫɬɿɜ ɦɚɸɬɶ ɩɟɪɿɨɞɢ ɫɩɨɫɬɟɪɟɠɟɧɶ ɜɿɞ 50 ɞɨ 68 ɪɨɤɿɜ, ɬɨɦɭ 
ɜɢɯɿɞɧɿ ɡɧɚɱɟɧɧɹ ɧɨɪɦ ɪɿɱɧɨɝɨ ɫɬɨɤɭ ɞɥɹ ɩɨɛɭɞɨɜɢ ɤɚɪɬɢ є ɫɬɿɣɤɢɦɢ ɡ ɜɿɞɧɨɫɧɢɦɢ 
ɫɟɪɟɞɧɶɨɤɜɚɞɪɚɬɢɱɧɢɦɢ ɩɨɯɢɛɤɚɦɢ ɜ ɫɟɪɟɞɧɶɨɦɭ ±4,2%.  

Ⱦɥɹ ɫɬɜɨɪɟɧɧɹ ɤɚɪɬɢ ɜɢɤɨɪɢɫɬɚɧɨ ɩɪɨɝɪɚɦɧɟ ɡɚɛɟɡɩɟɱɟɧɧɹ ArМGIS, ɹɤɟ є 
ɧɚɣɩɨɲɢɪɟɧɿɲɢɦ ɩɪɨɝɪɚɦɧɢɦ ɩɪɨɞɭɤɬɨɦ ɞɥɹ ɪɟɚɥɿɡɚɰɿʀ ɩɨɞɿɛɧɢɯ ɡɚɞɚɱ ɬɚ 
ɯɚɪɚɤɬɟɪɢɡɭєɬɶɫɹ ɜɢɫɨɤɨɸ ɬɨɱɧɿɫɬɸ ɨɬɪɢɦɚɧɢɯ ɪɟɡɭɥɶɬɚɬɿɜ. 

Ⱥɧɚɥɿɡ ɩɨɛɭɞɨɜɚɧɨʀ ɤɚɪɬɢ ɩɨɤɚɡɚɜ, ɳɨ ɨɬɪɢɦɚɧɿ ɨɫɨɛɥɢɜɨɫɬɿ ɬɟɪɢɬɨɪɿɚɥɶɧɨʀ 
ɦɿɧɥɢɜɨɫɬɿ ɫɬɨɤɨɜɢɯ ɡɧɚɱɟɧɶ ɭ ɨɫɧɨɜɧɢɯ ɪɿɱɤɨɜɢɯ ɛɚɫɟɣɧɚɯ ɍɤɪɚʀɧɫɶɤɢɯ Ʉɚɪɩɚɬ 
(Ɍɢɫɢ, ɉɪɚɜɨɛɟɪɟɠɠɹ Ⱦɧɿɫɬɪɚ, ɉɪɭɬɭ ɬɚ ɋɿɪɟɬɭ) ɞɨɛɪɟ ɜɿɞɩɨɜɿɞɚɸɬɶ ɭɦɨɜɚɦ ʀɯ 
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ɮɨɪɦɭɜɚɧɧɹ – ɜɨɞɧɨ-ɛɚɥɚɧɫɨɜɢɦ ɫɩɿɜɜɿɞɧɨɲɟɧɧɹɦ ɬɚ ɫɬɭɩɟɧɸ ɡɜɨɥɨɠɟɧɨɫɬɿ 
ɜɨɞɨɡɛɨɪɿɜ, ʀɯ ɫɟɪɟɞɧɶɨʀ ɜɢɫɨɬɿ ɬɚ ɧɚɯɢɥɚɦ. ɐɟ ɫɜɿɞɱɢɬɶ ɩɪɨ ɞɨɫɬɨɜɿɪɧɿɫɬɶ 
ɩɪɨɫɬɨɪɨɜɨɝɨ ɭɡɚɝɚɥɶɧɟɧɧɹ ɫɟɪɟɞɧɶɨɪɿɱɧɢɯ ɦɨɞɭɥɿɜ ɫɬɨɤɭ ɜɨɞɢ ɪɿɱɨɤ ɍɤɪɚʀɧɫɶɤɢɯ 
Ʉɚɪɩɚɬ. Ɍɨɦɭ ɪɨɡɪɨɛɥɟɧɚ ɞɟɬɚɥɶɧɚ ɤɚɪɬɚ ɪɨɡɩɨɞɿɥɭ ɫɬɨɤɭ ɜɨɞɢ ɦɨɠɟ ɛɭɬɢ 
ɜɢɤɨɪɢɫɬɚɧɚ ɭ ɧɚɭɤɨɜɢɯ ɿ ɩɪɚɤɬɢɱɧɢɯ ɰɿɥɹɯ - ɩɪɢ ɨɰɿɧɰɿ ɜɨɞɧɢɯ ɪɟɫɭɪɫɿɜ ɨɤɪɟɦɢɯ 
ɛɚɫɟɣɧɿɜ ɚɛɨ ɰɿɥɢɯ ɪɚɣɨɧɿɜ ɍɤɪɚʀɧɫɶɤɢɯ Ʉɚɪɩɚɬ, ɧɚɜɿɬɶ ɧɟɜɢɜɱɟɧɢɯ ɜ ɝɿɞɪɨɥɨɝɿɱɧɨɦɭ 
ɜɿɞɧɨɲɟɧɧɿ. ȼɨɧɚ ɦɨɠɟ ɬɚɤɨɠ ɡɚɫɬɨɫɨɜɭɜɚɬɢɫɶ ɩɪɢ ɜɫɬɚɧɨɜɥɟɧɧɿ ɡɚɤɨɧɨɦɿɪɧɨɫɬɟɣ 
ɪɨɡɩɨɞɿɥɭ ɩɨɬɟɧɰɿɣɧɨɝɨ ɪɿɱɤɨɜɨɝɨ ɫɬɨɤɭ ɬɚ ɜ ɪɨɡɪɚɯɭɧɤɚɯ ɝɿɞɪɨɟɧɟɪɝɟɬɢɱɧɨɝɨ 
ɩɨɬɟɧɰɿɚɥɭ ɨɤɪɟɦɢɯ ɪɿɱɨɤ.  
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2016. – Ɍɨɦ ȱȱ. – ɋ. 175-177. 19. Ʌɭɱɲɟɜɚ Ⱥ.Ⱥ. ɉɪɚɤɬɢɱɟɫɤɚɹ ɝɢɞɪɨɥɨɝɢɹ / Ⱥ.Ⱥ. Ʌɭɱɲɟɜɚ. – 
Ʌ.: Ƚɢɞɪɨɦɟɬɟɨɢɡɞɚɬ. – 1976. – 440 ɫ. 20. Ɇɟɥɶɧɢɤɨɜɚ Ɍ.ɇ. ɇɨɪɦɚ ɝɨɞɨɜɨɝɨ ɫɬɨɤɚ ɪɟɤ ɫɟɜɟɪɨ-
ɡɚɩɚɞɧɨɝɨ Ʉɚɜɤɚɡɚ ɢ ɨɫɨɛɟɧɧɨɫɬɢ ɟɟ ɬɟɪɪɢɬɨɪɢɚɥɶɧɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ / Ɍ.ɇ. Ɇɟɥɶɧɢɤɨɜɚ. 
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– Ɇɚɬɟɪɢɚɥɵ ɲɟɫɬɨɣ Ɇɟɠɞɭɧɚɪɨɞɧɨɣ ɤɨɧɮɟɪɟɧɰɢɢ. – Ɍɨɦ ɩɟɪɜɵɣ. – ɋɟɜɟɪɨ-Ʉɚɜɤɚɡɫɤɢɣ 
ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ, ɋɬɚɜɪɨɩɨɥɶ. – 2004. – 177 ɫ. 21. ɇɚɰɿɨɧɚɥɶɧɢɣ 
ɚɬɥɚɫ ɍɤɪɚʀɧɢ. Ʉɚɪɬɢ № 4-6 ɭ ɪɨɡɞɿɥɿ 8 «ɉɨɜɟɪɯɧɟɜɿ ɜɨɞɢ ɬɚ ɜɨɞɧɿ ɪɟɫɭɪɫɢ» / Ȼ.Є. ɉɚɬɨɧ, 
Ⱥ.ɉ. ɒɩɚɤ, Ʌ.Ƚ. Ɋɭɞɟɧɤɨ ɬɚ ɿɧ. -. Ʉ.: Ⱦɟɪɠɚɜɧɟ ɧɚɭɤɨɜɨ-ɜɢɪɨɛɧɢɱɟ ɩɿɞɩɪɢєɦɫɬɜɨ 
«Ʉɚɪɬɨɝɪɚɮɿɹ». – 2007. –  440 ɫ. 22. Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɫɱɟɬɧɵɯ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɯ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɋɇɢɉ 2.01.14-83. – Ɇ.: Ƚɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɤɨɦɢɬɟɬ ɋɋɋɊ ɩɨ ɞɟɥɚɦ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ. – 1983. – 97 ɫ. 23. Ɉɫɧɨɜɵ ɝɟɨɢɧɮɨɪɦɚɬɢɤɢ: Ʉɧ.1: ɭɱɟɛ. ɩɨɫɨɛɢɟ ɞɥɹ 
ɫɬɭɞɟɧɬɨɜ ɜɭɡɨɜ / ɫɨɫɬ. ȿ.Ƚ. Ʉɚɩɪɚɥɨɜ, Ⱥ.ȼ. Ʉɨɲɤɚɪɟɜ, ȼ.ɋ. Ɍɢɤɭɧɨɜ ɢ ɞɪ.; ɩɨɞ ɪɟɞ. ȼ.ɋ. 
Ɍɢɤɭɧɨɜɚ. – Ɇ.: ɂɡɞ. ɐɟɧɬɪ «Ⱥɤɚɞɟɦɢɹ». – 2004. – 352 ɫ. 24. ɉɨɥɨɜɤɨ Ⱥ.Ɇ. ɂɧɬɟɪɩɨɥɹɰɢɹ. 
Ɇɟɬɨɞɵ ɢ ɤɨɦɩɶɸɬɟɪɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ɢɯ ɪɟɚɥɢɡɚɰɢɢ. / Ⱥ.Ɇ. ɉɨɥɨɜɤɨ, ɉ.ɇ. Ȼɭɬɭɫɨɜ. – «Ȼɏȼ-
ɉɟɬɟɪɛɭɪɝ», ɋɚɧɤɬ-ɉɟɬɟɪɛɭɪɝ. –  2004. – 320 ɫ. 25. ɋɨɫɟɞɤɨ Ɇ.ɇ. Ɉɫɨɛɟɧɧɨɫɬɢ 
ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɣ ɫɬɪɭɤɬɭɪɵ ɩɨɥɟɣ ɨɫɚɞɤɨɜ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɍɤɪɚɢɧɫɤɢɯ Ʉɚɪɩɚɬ / Ɇ.ɇ. 
ɋɨɫɟɞɤɨ // Ɍɪ.ɍɤɪɇɂȽɆɂ. – 1980. - ȼɵɩ. 180. – ɋ. 81-85. 26. ɋɭɫɿɞɤɨ Ɇ.Ɇ. Ʉɚɪɩɚɬɢ – ɧɚɣɛɿɥɶɲ 
ɩɚɜɨɞɤɨɧɟɛɟɡɩɟɱɧɢɣ ɪɟɝɿɨɧ ɍɤɪɚʀɧɢ / Ɇ.Ɇ. ɋɭɫɿɞɤɨ // Ɇɚɬɟɪɿɚɥɢ ɦɿɠɧɚɪɨɞɧɨʀ ɤɨɧɮɟɪɟɧɰɿʀ 
“Ƚɨɪɢ ɬɚ ɥɸɞɢ”. – 2002, Ɋɚɯɿɜ. – Ɍɨɦ 2. – ɋ. 158-161. 27. ɒɟɜɱɭɤ ɋ.Ⱥ. ɍɬɨɱɧɟɧɧɹ 
ɝɿɞɪɨɝɪɚɮɿɱɧɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɪɿɱɨɤ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɦɟɬɨɞɿɜ ȾɁɁ. / ɋ.Ⱥ. ɒɟɜɱɭɤ, ȼ.ȱ. 
ȼɢɲɧɟɜɫɶɤɢɣ, ɉ.Ɉ. Ȼɚɛɿɣ. –  ȼɿɫɧɢɤ ɝɟɨɞɟɡɿʀ ɬɚ ɤɚɪɬɨɝɪɚɮɿʀ. – № 5 (92)–2014.  –  ɋ.29-32. 

 
ɋɟɪɟɞɧɿɣ ɪɿɱɧɢɣ ɜɨɞɧɢɣ ɫɬɿɤ ɪɿɱɨɤ ɍɤɪɚʀɧɫɶɤɢɯ Ʉɚɪɩɚɬ ɬɚ ɨɫɨɛɥɢɜɨɫɬɿ ɣɨɝɨ 

ɬɟɪɢɬɨɪɿɚɥɶɧɨɝɨ ɪɨɡɩɨɞɿɥɭ 
Ɉɛɨɞɨɜɫɶɤɢɣ Ɉ.Ƚ., Ʌɭɤ’ɹɧɟɰɶ Ɉ.І., Ʉɨɧɨɜɚɥɟɧɤɨ Ɉ.ɋ., Ʉɨɪɧɿєɧɤɨ ȼ.Ɉ. 
ȼ ɫɬɚɬɬɿ ɪɨɡɝɥɹɞɚɸɬɶɫɹ ɦɟɬɨɞɢɱɧɿ ɩɿɞɯɨɞɢ ɳɨɞɨ ɤɚɪɬɨɝɪɚɮɭɜɚɧɧɹ ɪɿɱɤɨɜɨɝɨ ɫɬɨɤɭ ɜɨɞɢ 

ɬɚ ɩɪɟɞɫɬɚɜɥɟɧɨ ɩɪɨɫɬɨɪɨɜɢɣ ɪɨɡɩɨɞɿɥ ɫɟɪɟɞɧɶɨɝɨ ɛɚɝɚɬɨɪɿɱɧɨɝɨ ɜɨɞɧɨɝɨ ɫɬɨɤɭ ɪɿɱɨɤ 
ɍɤɪɚʀɧɫɶɤɢɯ Ʉɚɪɩɚɬ ɭ ɜɢɝɥɹɞɿ ɤɚɪɬɢ, ɫɬɜɨɪɟɧɨʀ ɡɚ ɞɨɩɨɦɨɝɨɸ ɚɧɚɥɿɬɢɱɧɢɯ ɮɭɧɤɰɿɣ ȽІɋ. 
ɉɪɨɜɨɞɢɬɶɫɹ ɨɰɿɧɤɚ ɬɨɱɧɨɫɬɿ ɜɢɡɧɚɱɟɧɧɹ ɡɧɚɱɟɧɶ ɧɨɪɦ ɫɬɨɤɭ ɜ ɝɿɞɪɨɥɨɝɿɱɧɢɯ ɫɬɜɨɪɚɯ ɪɿɱɨɤ 
ɍɤɪɚʀɧɫɶɤɢɯ Ʉɚɪɩɚɬ ɡ ɜɪɚɯɭɜɚɧɧɹɦ ɡɛɿɥɶɲɟɧɧɹ ɩɟɪɿɨɞɭ ɫɩɨɫɬɟɪɟɠɟɧɶ ɡɚ ɫɬɨɤɨɦ (ɞɚɧɿ ɩɨ 2012 ɪ.) 
ɬɚ ɣɨɝɨ ɜɚɪɿɚɰɿʀ. Ⱥɧɚɥɿɡɭєɬɶɫɹ ɞɨɫɬɨɜɿɪɧɿɫɬɶ ɩɨɛɭɞɨɜɚɧɨʀ ɤɚɪɬɢ ɫɟɪɟɞɧɶɨɪɿɱɧɢɯ ɦɨɞɭɥɿɜ ɫɬɨɤɭ 
ɜɨɞɢ ɬɚ ʀɯ ɬɟɪɢɬɨɪɿɚɥɶɧɚ ɦɿɧɥɢɜɿɫɬɶ ɩɨ ɨɫɧɨɜɧɢɦ ɛɚɫɟɣɧɚɦ ɍɤɪɚʀɧɫɶɤɢɯ Ʉɚɪɩɚɬ. 

Ʉɥɸɱɨɜɿ ɫɥɨɜɚ: ɪɿɱɤɨɜɢɣ ɛɚɫɟɣɧ, ɪɿɱɤɢ ɍɤɪɚʀɧɫɶɤɢɯ Ʉɚɪɩɚɬ, ɚɧɚɥɿɬɢɱɧɿ ɮɭɧɤɰɿʀ ȽІɋ, ɦɨɞɭɥɶ 
ɫɬɨɤɭ, ɤɚɪɬɚ ɫɬɨɤɭ ɜɨɞɢ.  

 
ɋɪɟɞɧɢɣ ɝɨɞɨɜɨɣ ɜɨɞɧɵɣ ɫɬɨɤ ɪɟɤ ɍɤɪɚɢɧɫɤɢɯ Ʉɚɪɩɚɬ ɢ ɨɫɨɛɟɧɧɨɫɬɢ ɟɝɨ 

ɬɟɪɪɢɬɨɪɢɚɥɶɧɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ 
Ɉɛɨɞɨɜɫɶɤɢɣ Ɉ.Ƚ., Ʌɭɤɶɹɧɟɰ Ɉ.И., Ʉɨɧɨɜɚɥɟɧɤɨ Ɉ.ɋ., Ʉɨɪɧɢɟɧɤɨ ȼ.А. 
ȼ ɫɬɚɬɶɟ ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɦɟɬɨɞɢɱɟɫɤɢɟ ɩɨɞɯɨɞɵ ɤ ɤɚɪɬɨɝɪɚɮɢɪɨɜɚɧɢɹ ɪɟɱɧɨɝɨ ɫɬɨɤɚ 

ɜɨɞɵ ɢ ɩɪɟɞɫɬɚɜɥɟɧɨ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɫɪɟɞɧɟɝɨ ɦɧɨɝɨɥɟɬɧɟɝɨ ɜɨɞɧɨɝɨ ɫɬɨɤɚ 
ɪɟɤ ɍɤɪɚɢɧɫɤɢɯ Ʉɚɪɩɚɬ ɜ ɜɢɞɟ ɤɚɪɬɵ, ɫɨɡɞɚɧɧɨɣ ɫ ɩɨɦɨɳɶɸ ɚɧɚɥɢɬɢɱɟɫɤɢɯ ɮɭɧɤɰɢɣ Ƚɂɋ. 
ɉɪɨɜɨɞɢɬɫɹ ɨɰɟɧɤɚ ɬɨɱɧɨɫɬɢ ɨɩɪɟɞɟɥɟɧɢɹ ɡɧɚɱɟɧɢɣ ɧɨɪɦ ɫɬɨɤɚ ɜ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɯ ɫɬɜɨɪɚɯ ɪɟɤ 
ɍɤɪɚɢɧɫɤɢɯ Ʉɚɪɩɚɬ ɫ ɭɱɟɬɨɦ ɭɜɟɥɢɱɟɧɢɹ ɩɟɪɢɨɞɚ ɧɚɛɥɸɞɟɧɢɣ ɡɚ ɫɬɨɤɨɦ (ɞɚɧɧɵɟ ɩɨ 2012 ɝ.) ɢ ɟɝɨ 
ɜɚɪɢɚɰɢɢ. Ⱥɧɚɥɢɡɢɪɭɟɬɫɹ ɞɨɫɬɨɜɟɪɧɨɫɬɶ ɩɨɫɬɪɨɟɧɧɨɣ ɤɚɪɬɵ ɫɪɟɞɧɟɝɨɞɨɜɵɯ ɦɨɞɭɥɟɣ ɫɬɨɤɚ 
ɜɨɞɵ ɢ ɢɯ ɬɟɪɪɢɬɨɪɢɚɥɶɧɚɹ ɢɡɦɟɧɱɢɜɨɫɬɶ ɩɨ ɨɫɧɨɜɧɵɦ ɛɚɫɫɟɣɧɚɦ ɍɤɪɚɢɧɫɤɢɯ Ʉɚɪɩɚɬ 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɪɟɱɧɨɣ ɛɚɫɫɟɣɧ, ɪɟɤɢ ɍɤɪɚɢɧɫɤɢɯ Ʉɚɪɩɚɬ, ɚɧɚɥɢɬɢɱɟɫɤɢɟ ɮɭɧɤɰɢɢ Ƚɂɋ, 
ɦɨɞɭɥɶ ɫɬɨɤɚ, ɤɚɪɬɚ ɫɬɨɤɚ ɜɨɞɵ. 

 
Ɍhe average annual water flow of rivers Ukrainian Carpathians and especially its territorial 

distribution 
Obodovskiy O., Lukianets O., Konovalenko О., Korniienko V. 
The main objective of the work - the development of modern detailed map of average annual water 

flow of the Carpathian region of Ukraine (Tisza, Prut, Dniester and Siret), its generalization to assess 
hydropower potential of the rivers of the Ukrainian Carpathians. The article deals with methodological 
approaches for mapping of river water flow. Presented by the spatial distribution of the average years of 
runoff water Ukrainian Carpathians in the form of maps created with GIS analysis functions.  Map of average 
annual modules water flow rivers of the Ukrainian Carpathians built according to the observations of runoff 
water in hydrological posts on the rivers of the Ukrainian Carpathians and adjacent basins bordering the 
study area (over 90 hydrological stations in Ukraine and 27 hydrological stations in Slovakia, Hungary, 
Romania, Poland) for the period from the beginning of observations to 2012 inclusive. About 90% of stations 
have observation period of 50 to 68 years, so the output values of annual runoff rules for mapping are 
stable with relative mean square errors of ± 4,2%. 



 

Ƚɿɞɪɨɥɨɝɿɹ, ɝɿɞɪɨɯɿɦɿɹ ɿ ɝɿɞɪɨɟɤɨɥɨɝɿɹ. – 2016. – Ɍ.4(43) 

32 

Analysis maps showed that the spatial distribution features derived water runoff in major river basins 
of the Ukrainian Carpathians (Tisza, Dniester, Prut and Siret) well fulfill the conditions of their formation. 
First and foremost, water-balance ratio and the degree of moisture catchment, their average height and tilt. 
This indicates the reliability of spatial generalization of average water flow of rivers modules Ukrainian 
Carpathians.  

Developed detailed map of the distribution of water flow can be used in scientific and practical 
purposes when assessing individual pools of water or entire regions of Ukrainian Carpathians, even 
unexplored in hydrological terms.. 

Keywords: river basin, rivers Ukrainian Carpathians, GIS analytical functions, modules flow, water 
flow map. 

ɇɚɞɿɣɲɥɚ ɞɨ ɪɟɞɤɨɥɟɝɿʀ  11.10.2016 
 
ɍȾɄ 556.166 

 
Ƚɨɩɱɟɧɤɨ Є.Ⱦ., Ʉɢɪɢɥɸɤ Ɉ.ɋ. 
Ɉɞɟɫɶɤɢɣ ɞɟɪɠɚɜɧɢɣ ɟɤɨɥɨɝɿɱɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ 

 
ɉɈɊȱȼɇəɅɖɇɂɃ ȺɇȺɅȱɁ ɊȿɁɍɅɖɌȺɌȱȼ ɋɌȺɌɂɋɌɂɑɇɈȲ ɈȻɊɈȻɄɂ  

ɑȺɋɈȼɂɏ ɊəȾȱȼ ɆȺɄɋɂɆȺɅɖɇɈȽɈ ɋɌɈɄɍ ȼȿɋɇəɇɈȽɈ ȼɈȾɈɉȱɅɅə  
ɇȺ ɌȿɊɂɌɈɊȱȲ ɉɊɂȺɁɈȼ'ə 

 
Ʉɥɸɱɨɜɿ ɫɥɨɜɚ: ɦɚɤɫɢɦɚɥɶɧɿ ɜɢɬɪɚɬɢ ɜɨɞɢ, ɪɨɡɩɨɞɿɥ Ƚɭɦɛɟɥɹ, ɉɿɪɫɨɧɚ, 

ɬɪɢɩɚɪɚɦɟɬɪɢɱɧɢɣ ɝɚɦɚ-ɪɨɡɩɨɞɿɥ. 
 
ȼɫɬɭɩ. ɍ ɝɿɞɪɨɥɨɝɿɱɧɿɣ ɩɪɚɤɬɢɰɿ ɞɨɫɢɬɶ ɲɢɪɨɤɨ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ ɚɧɚɥɿɬɢɱɧɿ 

ɮɭɧɤɰɿʀ ɪɨɡɩɨɞɿɥɭ ɞɥɹ ɨɩɢɫɭ ɝɿɞɪɨɦɟɬɟɨɪɨɥɨɝɿɱɧɢɯ ɹɜɢɳ, ɡɨɤɪɟɦɚ, ɪɨɡɩɨɞɿɥ Ƚɚɭɫɚ, 
ɛɿɧɨɦɿɚɥɶɧɢɣ ɪɨɡɩɨɞɿɥ ɉɢɪɫɨɧɚ III ɬɢɩɭ, ɬɪɢɩɚɪɚɦɟɬɪɢɱɧɢɣ ɝɚɦɚ–ɪɨɡɩɨɞɿɥ ɋ.Ɇ. 
Ʉɪɢɰɶɤɨɝɨ ɿ Ɇ.Ɏ. Ɇɟɧɤɟɥɹ ɬɚ ɿɧ. Ɂɚɫɬɨɫɨɜɭɸɬɶɫɹ ɜɨɧɢ ɞɥɹ ɜɢɪɿɲɟɧɧɹ ɡɚɞɚɱ 
ɩɪɨɝɧɨɡɭɜɚɧɧɹ ɿ ɪɨɡɪɚɯɭɧɤɭ ɪɿɡɧɨʀ ɣɦɨɜɿɪɧɨɫɬɿ ɩɟɪɟɜɢɳɟɧɧɹ ɫɬɨɤɭ ɜɨɞɢ ɪɿɱɨɤ. ɋɟɪɟɞ 
ɧɢɯ ɫɥɿɞ ɜɢɞɿɥɢɬɢ ɡɚɤɨɧ ɪɨɡɩɨɞɿɥɭ ɤɪɚɣɧɿɯ ɱɥɟɧɿɜ ɜɢɛɿɪɤɢ – ɪɨɡɩɨɞɿɥ Ƚɭɦɛɟɥɹ ɬɚ 
ɪɨɡɩɨɞɿɥ ɉɿɪɫɨɧɚ III ɬɢɩɭ, ɹɤɿ ɧɚɪɚɡɿ ɭɫɩɿɲɧɨ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ ɜ ɍɤɪɚʀɧɿ ɣ ɡɚ 
ɤɨɪɞɨɧɨɦ.  

Ɇɟɬɚ, ɜɢɯɿɞɧɿ ɦɚɬɟɪɿɚɥɢ. Ɂ ɦɟɬɨɸ ɜɢɡɧɚɱɟɧɧɹ ɪɨɡɪɚɯɭɧɤɨɜɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ 
ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɫɬɨɤɭ ɪɿɱɨɤ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɪɿɡɧɢɯ ɤɪɢɜɢɯ ɡɚɛɟɡɩɟɱɟɧɨɫɬɟɣ 
ɜɢɤɨɪɢɫɬɨɜɭɜɚɥɢɫɹ ɞɚɧɿ ɡ 31 ɝɿɞɪɨɥɨɝɿɱɧɨɝɨ ɩɨɫɬɚ ɧɚ ɪɿɱɤɚɯ ɭ ɦɟɠɚɯ ɉɪɢɚɡɨɜ’ɹ ɡ 
ɩɥɨɳɚɦɢ ɜɨɞɨɡɛɨɪɿɜ ɜɿɞ 144 ɤɦ2 (ɪ. Ɇɚɥɢɣ ɍɬɥɸɤ – ɫ. Ɂɨɥɨɬɚ Ⱦɨɥɢɧɚ) ɞɨ 5780 ɤɦ2 
(ɪ. Ɇɿɭɫ – ɪ.ɩ. Ɇɚɬɜɿʀɜ ɤɭɪɝɚɧ) ɬɚ ɩɟɪɿɨɞɚɦɢ ɫɩɨɫɬɟɪɟɠɟɧɶ ɜɿɞ 6 (ɪ. Ɉɥɶɯɿɜɤɚ – ɯ. 
Ʉɨɜɚɥɶɨɜ) ɞɨ 84 ɪɨɤɿɜ (ɪ. Ȼɟɪɞɚ – ɫ. Ɉɫɢɩɟɧɤɨ). 

Ɇɟɬɨɞɢɤɚ ɞɨɫɥɿɞɠɟɧɧɹ. Ɋɨɡɪɚɯɭɧɤɨɜɿ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɪɢɜɢɯ 
ɡɚɛɟɡɩɟɱɟɧɨɫɬɟɣ ɜɢɡɧɚɱɚɥɢɫɶ ɞɥɹ ɲɢɪɨɤɨɝɨ ɞɿɚɩɚɡɨɧɭ ɣɦɨɜɿɪɧɨɫɬɟɣ. Ɂ 
ɜɥɚɫɬɢɜɨɫɬɟɣ ɤɪɢɜɨʀ ɛɿɧɨɦɿɚɥɶɧɨɝɨ ɪɨɡɩɨɞɿɥɭ ɉɿɪɫɨɧɭ III ɬɢɩɭ ɦɨɠɧɚ ɜɿɞɡɧɚɱɢɬɢ 
ɧɚɫɬɭɩɧɟ: ɜɨɧɚ ɨɛɦɟɠɟɧɚ ɧɢɠɧɶɨɸ, ɚɥɟ ɧɟ ɨɛɦɟɠɟɧɚ ɜɟɪɯɧɶɨɸ ɦɟɠɟɸ, ɬɨɛɬɨ ɩɪɢ x   ɤɪɢɜɚ ɚɫɢɦɩɬɨɬɢɱɧɨ ɧɚɛɥɢɠɚєɬɶɫɹ ɞɨ ɨɫɿ ɚɛɫɰɢɫ. ɋɩɢɪɚєɬɶɫɹ ɜɨɧɚ ɧɚ ɬɪɢ 
ɫɬɚɬɢɫɬɢɱɧɢɯ ɩɚɪɚɦɟɬɪɢ – ɦɚɬɟɦɚɬɢɱɧɟ ɫɩɨɞɿɜɚɧɧɹ xm  (ɞɥɹ ɜɢɛɿɪɤɨɜɢɯ ɞɚɧɢɯ – 

ɫɟɪɟɞɧє ɚɪɢɮɦɟɬɢɱɧɟ ɡɧɚɱɟɧɧɹ), ɤɨɟɮɿɰɿєɧɬɢ ɜɚɪɿɚɰɿʀ Cv ɿ ɚɫɢɦɟɬɪɿʀ sC . 
ɇɚ ɪɢɫ. 1 ɿ 2 ɫɯɟɦɚɬɢɱɧɨ ɧɚɜɟɞɟɧɿ ɤɪɢɜɿ ɛɿɧɨɦɿɚɥɶɧɨɝɨ ɪɨɡɩɨɞɿɥɭ ɉɿɪɫɨɧɚ  III 

ɬɢɩɭ ɿ ɬɪɢɩɚɪɚɦɟɬɪɢɱɧɨɝɨ ɝɚɦɚ–ɪɨɡɩɨɞɿɥɭ ɋ.Ɇ.Ʉɪɢɰɶɤɨɝɨ ɬɚ Ɇ.Ɏ.Ɇɟɧɤɟɥɹ  [1].  

Ɇɨɞɭɥɶɧɿ ɤɨɟɮɿɰɿєɧɬɢ xxk ip /
 
ɜɢɡɧɚɱɚɸɬɶɫɹ ɡɚ ɜɢɪɚɡɨɦ:   CsCvk p ,Ф1 p , (1) 

ɞɟ pФ  – ɧɨɪɦɨɜɚɧɿ ɜɿɞɯɢɥɟɧɧɹ ɨɪɞɢɧɚɬ ɛɿɧɨɦɿɚɥɶɧɨʀ ɤɪɢɜɨʀ ɪɨɡɩɨɞɿɥɭ ɜɿɞ ɫɟɪɟɞɢɧɢ. 
Ʉɪɢɜɚ ɬɪɢɩɚɪɚɦɟɬɪɢɱɧɨɝɨ ɝɚɦɚ-ɪɨɡɩɨɞɿɥɭ ɋ.Ɇ.Ʉɪɢɰɶɤɨɝɨ ɬɚ  Ɇ.Ɏ.Ɇɟɧɤɟɥɹ 


