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ȽȱȾɊɈɅɈȽȱə. ȼɈȾɇȱ ɊȿɋɍɊɋɂ______________________________ 
 
 
 
ɍȾɄ 556.531.4 
 
Ƚɨɩɱɟɧɤɨ Є.Ⱦ., Кɚɬɢɧɫɶɤɚ І.ȼ., Ȼɭɪɥɭɰɶɤɚ Ɇ. ȿ. 
Ɉɞɟɫɶɤɢɣ ɞɟɪɠɚɜɧɢɣ ɟɤɨɥɨɝɿɱɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ 
 
ɊɈɁɊȺɏɍɇɄɈȼȱ ɏȺɊȺɄɌȿɊɂɋɌɂɄɂ ɊȱɑɇɈȽɈ ɋɌɈɄɍ ɇȺ ɌȿɊɂɌɈɊȱȲ 

ɁȺɄȺɊɉȺɌɌə 
 
Кɥɸɱɨɜɿ ɫɥɨɜɚ: ɧɨɪɦɚ, ɤɨɟɮɿɰɿєɧɬɢ ɜɚɪɿɚɰɿʀ ɣ ɚɫɢɦɟɬɪɿʀ ɪɿɱɧɨɝɨ ɫɬɨɤɭ, ɨɞɧɨɪɿɞɧɿɫɬɶ 

ɱɚɫɨɜɢх ɪɹɞɿɜ, ɪɨɡɪɚхɭɧɤɨɜɿ ɩɚɪɚɦɟɬɪɢ, ɩɪɨɫɬɨɪɨɜɟ ɭɡɚɝɚɥɶɧɟɧɧɹ. 
 
ȼɫɬɭɩ. ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɪɿɱɧɨɝɨ ɫɬɨɤɭ (ɧɨɪɦɢ, ɤɨɟɮɿɰɿєɧɬɢ ɜɚɪɿɚɰɿʀ ɬɚ ɚɫɢɦɟɬɪɿʀ) 

ɦɚɸɬɶ ɜɚɠɥɢɜɟ ɡɧɚɱɟɧɧɹ ɩɪɢ ɡɞɿɣɫɧɟɧɧɿ ɪɿɡɧɢɯ ɡɚɯɨɞɿɜ, ɩɨɜ’ɹɡɚɧɢɯ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ 
ɜɨɞɧɢɯ ɪɟɫɭɪɫɿɜ. ȼ ɍɤɪɚʀɧɿ ɞɨ ɰɶɨɝɨ ɱɚɫɭ ɪɨɡɪɚɯɭɧɤɨɜɿ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɪɿɱɧɨɝɨ ɫɬɨɤɭ 
ɪɟɝɥɚɦɟɧɬɭɸɬɶɫɹ ɧɨɪɦɚɬɢɜɧɢɦ ɞɨɤɭɦɟɧɬɨɦ ɋɇɿɉ 2.01.14-83 Д1Ж, ɹɤɢɣ ґɪɭɧɬɭєɬɶɫɹ ɧɚ 
ɞɚɧɢɯ ɫɩɨɫɬɟɪɟɠɟɧɶ ɞɨ 1λ80 ɪɨɤɭ. Ɂɚ ɰɟɣ ɩɟɪɿɨɞ ɜ ɫɢɫɬɟɦɿ Ƚɿɞɪɨɦɟɬɫɥɭɠɛɢ ɍɤɪɚʀɧɢ 
ɧɚɤɨɩɢɱɟɧɿ ɧɨɜɿ ɦɚɬɟɪɿɚɥɢ ɩɨ ɪɿɱɧɨɦɭ ɫɬɨɤɭ, ɭ ɬɨɦɭ ɱɢɫɥɿ ɣ ɩɨ ɨɛ’єɤɬɚɯ Ɂɚɤɚɪɩɚɬɬɹ. 
Ⱥɤɬɭɚɥɶɧɢɦ є ɭɬɨɱɧɟɧɧɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɪɿɱɧɨɝɨ ɫɬɨɤɭ ɪɿɱɨɤ Ɂɚɤɚɪɩɚɬɬɹ ɫɬɚɧɨɦ ɧɚ 
2010 ɪɿɤ. 

Ɇɟɬɚ ɞɨɫɥɿɞɠɟɧɧɹ, ɬɚɤɢɦ ɱɢɧɨɦ, ɩɨɥɹɝɚє ɭ ɜɢɡɧɚɱɟɧɧɿ ɧɨɪɦ ɪɿɱɧɨɝɨ ɫɬɨɤɭ ɭ 
ɦɟɠɚɯ Ɂɚɤɚɪɩɚɬɬɹ, ɚ ɬɚɤɨɠ ɤɨɟɮɿɰɿєɧɬɿɜ ɜɚɪɿɚɰɿʀ ɣ ɚɫɢɦɟɬɪɿʀ ɧɚ ɛɿɥɶɲ ɧɚɞɿɣɧɿɣ 
ɜɢɯɿɞɧɿɣ ɛɚɡɿ. 

Ɇɚɬɟɪɿɚɥɢ ɬɚ ɨɛ’єɤɬɢ ɞɨɫɥɿɞɠɟɧɧɹ. Ɉɛ’єɤɬɚɦɢ ɞɨɫɥɿɞɠɟɧɧɹ є ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
ɪɿɱɧɨɝɨ ɫɬɨɤɭ ɪɿɱɨɤ Ɂɚɤɚɪɩɚɬɬɹ ɡɚ ɩɟɪɿɨɞ ɡ 1λ48 ɩɨ 2010 ɪɨɤɢ ɜɤɥɸɱɧɨ. 

Ɇɟɬɨɞɢ ɞɨɫɥɿɞɠɟɧɧɹ. ɉɪɢ ɭɡɚɝɚɥɶɧɟɧɧɿ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɪɿɱɧɨɝɨ ɫɬɨɤɭ ɩɨ 
ɬɟɪɢɬɨɪɿʀ Ɂɚɤɚɪɩɚɬɬɹ ɜɢɤɨɪɢɫɬɚɧɿ ɦɟɬɨɞɢ ɫɬɚɬɢɫɬɢɱɧɨɝɨ ɚɧɚɥɿɡɭ ɱɚɫɨɜɢɯ ɪɹɞɿɜ 
ɪɿɱɧɨɝɨ ɫɬɨɤɭ, ɩɪɨɫɬɨɪɨɜɟ ʀɯ ɭɡɚɝɚɥɶɧɟɧɧɹ, ɜɢɡɧɚɱɟɧɧɹ ɤɨɟɮɿɰɿєɧɬɿɜ ɜɚɪɿɚɰɿʀ ɣ 
ɚɫɢɦɟɬɪɿʀ. 

Ɉɫɨɛɥɢɜɨɫɬɿ Ɂɚɤɚɪɩɚɬɬɹ ɩɨɜ’ɹɡɚɧɿ ɡ ɣɨɝɨ ɝɟɨɝɪɚɮɿɱɧɢɦ ɩɨɥɨɠɟɧɧɹɦ. ɇɚ ɩɿɜɧɨɱɿ 
ɿ ɩɿɜɧɿɱɧɨɦɭ ɫɯɨɞɿ Ɂɚɤɚɪɩɚɬɬɹ ɦɟɠɭє ɡɿ Ʌɶɜɿɜɫɶɤɨɸ ɬɚ ȱɜɚɧɨ-Ɏɪɚɧɤɿɜɫɶɤɨɸ ɨɛɥɚɫɬɹɦɢ; 
ɧɚ ɩɿɜɧɿɱɧɨɦɭ ɡɚɯɨɞɿ – ɡ ɉɨɥɶɳɟɸ – ɞɟɪɠɚɜɧɢɣ ɤɨɪɞɨɧ ɞɨɜɠɢɧɨɸ 33,4 ɤɦ; ɧɚ ɡɚɯɨɞɿ 
– ɡɿ ɋɥɨɜɚɱɱɢɧɨɸ – ɞɨɜɠɢɧɚ ɞɟɪɠɚɜɧɨɝɨ ɤɨɪɞɨɧɭ – λ8,5 ɤɦ; ɧɚ ɩɿɜɞɧɿ – ɡ ɍɝɨɪɳɢɧɨɸ 
– ɞɟɪɠɚɜɧɢɣ ɤɨɪɞɨɧ ɞɨɜɠɢɧɨɸ – 130 ɤɦ; ɧɚ ɩɿɜɧɿɱɧɨɦɭ ɫɯɨɞɿ – ɡ Ɋɭɦɭɧɿєɸ – ɞɨɜɠɢɧɚ 
ɞɟɪɠɚɜɧɨɝɨ ɤɨɪɞɨɧɭ – 205,4 ɤɦ. ȼ ɦɟɠɚɯ ɍɤɪɚʀɧɢ ɩɥɨɳɚ ɛɚɫɟɣɧɭ 12,8 ɬɢɫ.ɤɦ2, ɡ ɹɤɢɯ 
4/5 ɡɚɣɦɚɸɬɶ ɝɨɪɢ ɿ 1/5 – ɪɿɜɧɢɧɢ Д2, 3Ж. 

Ƚɿɪɫɶɤɚ ɱɚɫɬɢɧɚ ɛɚɫɟɣɧɭ ɪ. Ɍɢɫɢ ɯɚɪɚɤɬɟɪɢɡɭєɬɶɫɹ ɜɢɫɨɬɚɦɢ ɜɿɞ 400 ɦ ɿ ɜɢɳɟ 
ɬɚ ɫɤɥɚɞɚєɬɶɫɹ ɡ ɩɨɹɫɭ ɯɪɟɛɬɿɜ, ɚ ȼɨɞɨɞɿɥɶɧɢɣ ɯɪɟɛɟɬ є ɜɨɞɨɞɿɥɨɦ ɦɿɠ ɛɚɫɟɣɧɚɦɢ 
ɪɿɱɨɤ Ɍɢɫɚ ɿ Ⱦɧɿɫɬɟɪ. ɇɚ ɜɢɫɨɬɿ 440 ɦ ɧɚɞ ɪɿɜɧɟɦ ɦɨɪɹ ɜ ɪ. Ⱦɭɧɚɣ ɡ ɥɿɜɨɝɨ ɛɟɪɟɝɭ ɧɚ 
ɬɟɪɢɬɨɪɿɸ ɋɟɪɛɿʀ ɜɩɚɞɚє ɪ. Ɍɢɫɚ. ɉɨ ɬɟɪɢɬɨɪɿʀ ɍɤɪɚʀɧɢ ɪ. Ɍɢɫɚ ɩɪɨɬɿɤɚє ɝɨɥɨɜɧɢɦ 
ɱɢɧɨɦ ɭ ɡɚɯɿɞɧɨɦɭ ɧɚɩɪɹɦɤɭ, ɱɚɫɬɤɨɜɨ ɩɨ ɤɨɪɞɨɧɭ ɡ ɍɝɨɪɳɢɧɨɸ ɬɚ Ɋɭɦɭɧɿєɸ Д3Ж. ɇɚ 
ɬɟɪɢɬɨɪɿʀʀ Ɂɚɤɚɪɩɚɬɬɹ ɪ. Ɍɢɫɚ ɩɪɢɣɦɚє ɩɪɚɜɿ ɩɪɢɬɨɤɢμ ɪɿɱɤɢ Ʉɨɫɨɜɫɶɤɭ, Ɍɟɪɟɫɜɭ, 
Ɍɟɪɟɛɥɸ, Ȼɨɪɠɚɜɭ. 

Ɋɨɡɩɨɞɿɥ ɿ ɡɦɿɧɚ ɪɨɫɥɢɧɧɨɫɬɿ ɩɨ ɬɟɪɢɬɨɪɿʀ ɩɨɜ’ɹɡɚɧɿ ɡɿ ɡɦɿɧɨɸ ɤɿɥɶɤɨɫɬɿ ɬɟɩɥɚ ɿ 
ɜɨɥɨɝɢ, ɬɨɦɭ ɧɚ ɪɿɜɧɢɧɿ ɡɦɿɧɚ ɪɨɫɥɢɧɧɨɝɨ ɩɨɤɪɢɜɭ ɩɿɞɩɨɪɹɞɤɨɜɚɧɚ ɝɨɪɢɡɨɧɬɚɥɶɧɿɣ 
ɡɨɧɚɥɶɧɨɫɬɿ, ɜ ɝɿɪɫɶɤɢɯ ɫɢɫɬɟɦɚɯ – ɜɟɪɬɢɤɚɥɶɧɿɣ ɩɨɹɫɧɨɫɬɿ. Ʌɿɫɚ ɡɚɣɦɚɸɬɶ 48% 
ɬɟɪɢɬɨɪɿʀ ɛɚɫɟɣɧɭ ɪ. Ɍɢɫɚ. ɇɚɣɛɿɥɶɲ ɩɨɲɢɪɟɧɢɦɢ є ɹɥɢɧɤɨɜɿ, ɛɭɤɨɜɿ ɿ ɞɭɛɨɜɿ ɥɿɫɢ Д4Ж. 
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Ɉɫɧɨɜɧɢɦ ɮɚɤɬɨɪɨɦ, ɹɤɢɣ ɡɧɢɠɭє ɝɿɞɪɨɥɨɝɿɱɧɭ ɪɨɥɶ ɥɭɱɧɨʀ ɪɨɫɥɢɧɧɨɫɬɿ, є 
ɧɚɞɦɿɪɧɢɣ ɿ ɛɟɡɫɢɫɬɟɦɧɢɣ ɜɢɩɚɫ. 

Ʉɚɪɫɬɨɜɿ ɹɜɢɳɚ ɜ ɝɿɪɫɶɤɢɯ ɿ ɪɿɜɧɢɧɧɢɯ ɥɚɧɞɲɚɮɬɚɯ ɬɟɪɢɬɨɪɿʀ Ɂɚɤɚɪɩɚɬɬɹ 
ɜɿɞɪɿɡɧɹɸɬɶɫɹ ɚɛɨ ɲɢɪɨɤɢɦ ɪɨɡɜɢɬɤɨɦ ɧɚ ɩɨɪɿɜɧɹɧɨ ɜɟɥɢɤɢɯ ɬɟɪɢɬɨɪɿɹɯ, ɚɛɨ 
ɩɪɚɤɬɢɱɧɨ ɧɟɩɨɦɿɬɧɢɦ ɪɨɡɬɚɲɭɜɚɧɧɹɦ ɨɤɪɟɦɢɯ ɮɨɪɦ ɜ ɞɨɥɢɧɧɿɣ ɬɚ ɟɪɨɡɿɣɧɿɣ 
ɦɟɪɟɠɚɯ. Ȼɿɥɶɲɿɫɬɶ ɤɚɪɫɬɨɜɢɯ ɪɚɣɨɧɿɜ ɪɨɡɬɚɲɨɜɭєɬɶɫɹ ɭ ɥɿɫɨɜɿɣ ɿ ɱɚɫɬɤɨɜɨ ɭ 
ɫɬɟɩɨɜɿɣ ɡɨɧɚɯ. 

Ɂɝɿɞɧɨ ɫɯɟɦɢ ɪɚɣɨɧɭɜɚɧɧɹ Ȼ. ɉ. Ⱥɥɿɫɨɜɚ Д5Ж, ɬɟɪɢɬɨɪɿɹ ɛɚɫɟɣɧɭ ɪ. Ɍɢɫɚ 
ɜɿɞɧɟɫɟɧɚ ɞɨ ɨɛɥɚɫɬɟɣ ɤɨɧɬɢɧɟɧɬɚɥɶɧɨ-єɜɪɨɩɟɣɫɶɤɨɝɨ ɤɥɿɦɚɬɭ. ɇɚɣɛɿɥɶɲɚ ɤɿɥɶɤɿɫɬɶ 
ɨɩɚɞɿɜ ɜɢɩɚɞɚє ɜ ɫɯɿɞɧɿɣ ɱɚɫɬɢɧɿ ɛɚɫɟɣɧɭ, ɡɨɤɪɟɦɚ ɭ ɜɟɪɯɿɜ’ɹɯ ɪɿɱɨɤ Ɍɟɪɟɫɜɚ ɿ 
Ɍɟɪɟɛɥɹ ɩɨɧɚɞ 1500 ɦɦ ɧɚ ɪɿɤ, ɭ ɩɟɪɟɞɝɿɪ’ɹɯ – 800-1000 ɦɦ, ɡ ɩɪɨɫɭɜɚɧɧɹɦ ɞɨ 
ɧɢɡɨɜɢɧɢ ʀɯ ɤɿɥɶɤɿɫɬɶ ɡɦɟɧɲɭєɬɶɫɹ ɞɨ 700 ɦɦ. ȼ ɰɿɥɨɦɭ ɡɚɯɿɞɧɿ ɫɯɢɥɢ ɡɜɨɥɨɠɟɧɿ 
ɛɿɥɶɲɟ ɿɧɲɢɯ. 

ȼɢɜɱɟɧɧɹ ɩɪɢɪɨɞɧɢɯ ɭɦɨɜ Ɂɚɤɚɪɩɚɬɬɹ ɪɨɡɩɨɱɚɥɨɫɹ ɡ БVII ɫɬɨɪɿɱɱɹ, ɚɥɟ ɞɨ 1λ45 
ɪɨɤɭ ɜɨɧɨ ɧɟ ɛɭɥɨ ɤɨɦɩɥɟɤɫɧɢɦ ɿ ɩɪɨɜɨɞɢɥɨɫɶ ɦɚɣɠɟ ɜɢɤɥɸɱɧɨ ɜ ɿɧɬɟɪɟɫɚɯ 
ɝɨɫɩɨɞɚɪɫɶɤɨɝɨ ɜɢɤɨɪɢɫɬɚɧɧɹ ɩɪɢɪɨɞɧɢɯ ɪɟɫɭɪɫɿɜ ɪɟɝɿɨɧɭ. ɋɬɚɧɨɦ ɧɚ 1λ75 ɪ., ɜ 
ɦɟɠɚɯ Ɂɚɤɚɪɩɚɬɫɶɤɨʀ ɨɛɥɚɫɬɿ ɦɟɪɟɠɚ ɝɿɞɪɨɥɨɝɿɱɧɢɯ ɩɨɫɬɿɜ ɧɚɪɚɯɨɜɭɜɚɥɚ ɛɿɥɶɲɟ 70 
ɩɭɧɤɬɿɜ. Ɂ 1λ57 ɪɨɤɭ ɩɪɚɰɸє Ɂɚɤɚɪɩɚɬɫɶɤɚ ɜɨɞɧɨɛɚɥɚɧɫɨɜɚ ɫɬɚɧɰɿɹ. ɇɚ ɦɨɦɟɧɬ 
ɪɨɡɝɥɹɞɚєɦɨɝɨ ɩɪɨɦɿɠɤɭ ɱɚɫɭ ɜ ɦɟɠɚɯ Ɂɚɤɚɪɩɚɬɫɶɤɨʀ ɨɛɥɚɫɬɿ ɦɟɪɟɠɚ ɮɭɧɤɰɿɨɧɭɸɱɢɯ 
ɩɨɫɬɿɜ ɧɚɪɚɯɨɜɭє 34 ɨɛ’єɤɬɢ. Ȼɿɥɶɲɿɫɬɶ ɩɨɫɬɿɜ (λ1,2%) ɦɚɸɬɶ ɪɹɞɢ ɫɩɨɫɬɟɪɟɠɟɧɶ ɡ 
ɬɪɢɜɚɥɨɫɬɹɦɢ, ɳɨ ɩɟɪɟɜɢɳɭɸɬɶ 30 ɪɨɤɿɜ. 

ȼɨɞɧɿ ɪɟɫɭɪɫɢ Ɂɚɤɚɪɩɚɬɬɹ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ ɞɥɹ ɝɿɞɪɨɟɧɟɪɝɟɬɢɤɢ, ɪɢɛɧɢɰɬɜɚ, 
ɜɨɞɨɩɨɫɬɚɱɚɧɧɹ, ɥɿɫɨɫɩɥɚɜɭ, ɝɿɞɪɨɦɟɥɿɨɪɚɰɿʀ ɿ ɛɚɥɶɧɟɨɥɨɝɿʀ. 

ɉɪɢ ɝɿɞɪɨɥɨɝɿɱɧɢɯ ɞɨɫɥɿɞɠɟɧɧɹɯ ɞɨɫɢɬɶ ɱɚɫɬɨ, ɨɫɨɛɥɢɜɨ ɩɪɢ ɤɚɪɬɭɜɚɧɧɿ 
ɜɢɛɿɪɤɨɜɢɯ ɪɨɡɩɨɞɿɥɿɜ ɜɢɧɢɤɚє ɡɚɞɚɱɚ ɞɨɬɪɢɦɚɧɧɹ ɭɦɨɜɢ ɨɞɧɨɪɿɞɧɨɫɬɿ ɝɿɞɪɨɥɨɝɿɱɧɢɯ 
ɩɨɥɿɜ. Ⱦɥɹ ɩɟɪɟɜɿɪɤɢ ɨɞɧɨɪɿɞɧɨɫɬɿ ɜɢɛɿɪɨɤ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ ɜɿɞɩɨɜɿɞɧɿ ɤɪɢɬɟɪɿʀ, ɹɤɿ 
ɩɨɞɿɥɹɸɬɶɫɹ ɧɚ ɩɚɪɚɦɟɬɪɢɱɧɿ ɿ ɧɟɩɚɪɚɦɟɬɪɢɱɧɿ. əɤ ɩɪɚɜɢɥɨ, ɩɚɪɚɦɟɬɪɢɱɧɿ ɤɪɢɬɟɪɿʀ 
ɛɚɡɭɸɬɶɫɹ ɧɚ ɩɪɢɩɭɳɟɧɧɿ ɩɪɨ ɧɨɪɦɚɥɶɧɢɣ ɡɚɤɨɧ ɪɨɡɩɨɞɿɥɭ ɩɨɪɿɜɧɸɜɚɧɢɯ ɪɹɞɿɜ Д6Ж. 

ȼɪɚɯɨɜɭɸɱɢ, ɳɨ ɜ ɝɿɞɪɨɥɨɝɿʀ ɬɨɱɧɿɫɬɶ ɜɢɦɿɪɸɜɚɧɶ ɧɟ ɩɟɪɟɜɢɳɭє 5%, ɚ ɬɨɦɭ 
ɪɿɜɟɧɶ ɡɧɚɱɭɳɨɫɬɿ, ɡɚɡɜɢɱɚɣ, ɩɪɢɣɦɚєɬɶɫɹ ɧɚ =5%. 

Ɉɰɿɧɤɚ ɞɢɫɩɟɪɫɿʀ 2
x  ɬɚ  ɨɛɱɢɫɥɸєɬɶɫɹ ɡ ɩɚɪɚɦɟɬɪɚɦɢ  ɿ , 

ɞɟ  – ɬɪɢɜɚɥɿɫɬɶ ɜɢɛɿɪɤɢ , ɚ – ɬɪɢɜɚɥɿɫɬɶ ɜɢɛɿɪɤɢ . ɋɬɚɬɢɫɬɢɤɚ ɤɪɢɬɟɪɿɸ 
ɪɨɡɩɨɞɿɥɭ Ɏɿɲɟɪɚ-ɋɧɟɞɟɤɨɪɚ  ɦɚє ɜɢɝɥɹɞ Д7Ж 

 

                                                   2

2

y

xF 
 ≤1,0,                                                  (1) 

 
ɩɪɢɱɨɦɭ ɭ ɱɢɫɟɥɶɧɢɤ ɫɬɚɜɢɬɶɫɹ ɛɿɥɶɲɚ ɡ ɞɜɨɯ ɞɢɫɩɟɪɫɿɣ. 

ɋɟɪɟɞɧɿ ɚɪɢɮɦɟɬɢɱɧɿ ɡɧɚɱɟɧɧɹ  ɿ  ɦɨɠɭɬɶ ɩɟɪɟɜɿɪɹɬɢɫɶ ɡɚ ɞɨɩɨɦɨɝɨɸ 
ɤɪɢɬɟɪɿɹ ɋɬɶɸɞɟɧɬɚ Д2Ж ɡ ɩɚɪɚɦɟɬɪɚɦɢ  

 

                               .                                (2) 

 
Ɂ 34 ɱɚɫɨɜɢɯ ɪɹɞɿɜ ɪɿɱɧɨɝɨ ɫɬɨɤɭ ɭ Ɂɚɤɚɪɩɚɬɬɿ 64,7% ɡɚ ɤɪɿɬɟɪɿєɦ Ɏɿɲɟɪɚ ɿ 67,6% 

- ɡɚ ɤɪɢɬɟɪɿєɦ ɋɬɶɸɞɟɧɬɚ є ɨɞɧɨɪɿɞɧɢɦɢ. ɍ ɬɢɯ ɜɢɩɚɞɤɚɯ, ɤɨɥɢ ɧɭɥɶɨɜɿ ɝɿɩɨɬɟɡɢ ɧɟ 
ɩɪɢɣɦɚɥɢɫɶ, ɪɨɡɛɿɠɧɨɫɬɿ ɜ ɰɿɥɨɦɭ ɧɟɡɧɚɱɧɿ ɿ ɩɨɜ’ɹɡɚɧɿ ɜɨɧɢ ɫɤɨɪɿɲɟ ɡ ɧɚɹɜɧɿɫɬɸ 
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ɰɢɤɥɿɱɧɨɫɬɿ ɜ ɪɹɞɚɯ ɪɿɱɧɨɝɨ ɫɬɨɤɭ. Ɉɫɤɿɥɶɤɢ ɜɢɛɿɪɤɢ  ɿ  ɡɧɚɯɨɞɹɬɶɫɹ ɩɟɪɟɜɚɠɧɨ 
ɭ ɪɿɡɧɢɯ ɮɚɡɚɯ, ɬɨ ɪɨɡɛɿɠɧɨɫɬɿ ɭ  ɿ  ɩɨɹɫɧɸɸɬɶɫɹ ɫɬɪɭɤɬɭɪɨɸ ɱɚɫɨɜɢɯ ɪɹɞɿɜ 
ɪɿɱɧɨɝɨ ɫɬɨɤɭ, ɤɨɥɢ ɨɞɧɚ ɱɚɫɬɢɧɚ ɜɢɛɿɪɤɢ ɜɿɞɩɨɜɿɞɚє ɛɚɝɚɬɨɜɨɞɧɿɣ, ɚ ɿɧɲɚ – 
ɦɚɥɨɜɨɞɧɿɣ ɮɚɡɚɦ ɤɨɥɢɜɚɧɧɹ ɜɨɞɧɨɫɬɿ, ɚɛɨ ɧɚɜɩɚɤɢ. 

Ȼɿɥɶɲ ɨɛ’єɤɬɢɜɧɢɦɢ ɨɡɧɚɤɚɦɢ ɩɟɪɟɜɿɪɤɢ ɨɞɧɨɪɿɞɧɨɫɬɿ ɱɚɫɨɜɢɯ ɪɹɞɿɜ 
Ɂɚɤɚɪɩɚɬɫɶɤɢɯ ɪɿɱɨɤ ɦɢ ɜɜɚɠɚєɦɨ ɧɚɹɜɧɿɫɬɶ ɞɨɜɝɨɩɟɪɿɨɞɧɨʀ ɰɢɤɥɿɱɧɨɫɬɿ. ȼ ɭɫɿɯ 
ɜɢɩɚɞɤɚɯ ɫɩɨɫɬɟɪɿɝɚɸɬɶɫɹ ɰɢɤɥɿɱɧɿ ɤɨɥɢɜɚɧɧɹ ɜ ɫɬɪɭɤɬɭɪɿ ɱɚɫɨɜɢɯ ɪɹɞɿɜ ɡ ɩɨɱɚɬɤɨɦ 
ɫɬɨɤɨɜɢɯ ɜɢɦɿɪɸɜɚɧɶ, ɭ 40-50-ɯ ɚɛɨ 60-ɯ ɪɨɤɿɜ. 

ɉɪɢ ɧɟɜɢɫɨɤɢɯ ɤɨɟɮɿɰɿєɧɬɚɯ ɚɜɬɨɤɨɪɟɥɹɰɿʀ  ɭ ɱɚɫɨɜɢɯ ɪɹɞɚɯ ɪɿɱɧɨɝɨ ɫɬɨɤɭ 
ɫɟɪɟɞɧɶɨɤɜɚɞɪɚɬɢɱɧɿ ɩɨɯɢɛɤɢ ɜɢɯɿɞɧɨʀ ɿɧɮɨɪɦɚɰɿʀ  ɜɢɡɧɚɱɚɥɢɫɶ ɡɚ ɮɨɪɦɭɥɨɸ 

 

                                                    .                                                     (3) 

 

ɍ ɫɟɪɟɞɧɶɨɦɭ ɬɨɱɧɿɫɬɶ ɜɢɯɿɞɧɨʀ ɿɧɮɨɪɦɚɰɿʀ ɩɨ ɪɿɱɧɨɦɭ ɫɬɨɤɭ ɭ Ɂɚɤɚɪɩɚɬɬɿ 
ɡɧɚɯɨɞɢɬɶɫɹ ɧɚ ɪɿɜɧɿ 4,6%, ɳɨ ɩɨɜɧɨɸ ɦɿɪɨɸ ɜɿɞɩɨɜɿɞɚє ɜɢɦɨɝɚɦ ɞɿɸɱɢɯ 
ɧɨɪɦɚɬɢɜɧɢɯ ɞɨɤɭɦɟɧɬɿɜ Д8Ж. 

Ɉɛɱɢɫɥɟɧɿ ɡ ɭɪɚɯɭɜɚɧɧɹɦ ɰɢɤɥɿɱɧɢɯ ɤɨɥɢɜɚɧɶ ɪɿɱɧɨɝɨ ɫɬɨɤɭ ɫɟɪɟɞɧɿ ɛɚɝɚɬɨɥɿɬɧɿ 
ɦɨɞɭɥɿ ɡɦɿɧɸɸɬɶɫɹ ɜɿɞ 8,8λ ɞɦ3/(ɫɤɦ2) – ɫɬɪ. Ƚɥɢɛɨɤɢɣ əɪ – ɫɦɬ Ɇɿɠɝɿɪ’ɹ ( =0,28 
ɤɦ2) ɞɨ 41,5 ɞɦ3/(ɫɤɦ2) – ɪ. Ɋɿɤɚ – ɦ. ɏɭɫɬ ( =1130 ɤɦ2) 

Ⱦɥɹ ɧɟɜɟɥɢɤɢɯ ɜɨɞɨɡɛɨɪɿɜ ( ≤20 ɤɦ2) ɨɛґɪɭɧɬɨɜɚɧɿ ɩɨɩɪɚɜɤɨɜɿ ɤɨɟɮɿɰɿєɧɬɢ  
(ɬɚɛɥ. 1) 

 
Ɍɚɛɥɢɰɹ 1. ɉɟɪɟɯɿɞɧɿ ɤɨɟɮɿɰɿєɧɬɢ ɜɿɞ ɡɨɧɚɥɶɧɨɝɨ ɫɬɨɤɭ  ɞɨ ɧɨɪɦ ɧɟɜɟɥɢɤɢɯ 

ɜɨɞɨɡɛɨɪɿɜ Д9Ж 

, ɤɦ2 0 2 5 10 15 ≥20 

 0,43 0,64 0,77 0,88 0,95 1,0 

 
ɉɪɢɫɬɭɩɚɸɱɢ ɞɨ ɩɪɨɫɬɨɪɨɜɨɝɨ ɭɡɚɝɚɥɶɧɟɧɧɹ ɧɨɪɦ ɪɿɱɧɨɝɨ ɫɬɨɤɭ, ɩɟɪɲ ɡɚ ɜɫɟ 

ɞɨɫɥɿɞɠɭɜɚɥɚɫɶ ɡɚɥɟɠɧɿɫɬɶ  ɜɿɞ ɜɢɫɨɬɧɨɝɨ ɩɨɥɨɠɟɧɧɹ ɜɨɞɨɡɛɨɪɿɜ . Ⱦɥɹ ɪɿɱɨɤ 
Ɂɚɤɚɪɩɚɬɬɹ ɨɛґɪɭɧɬɨɜɚɧɟ ɪɿɜɧɹɧɧɹ ɬɚɤɨɝɨ ɜɢɝɥɹɞɭ ДλЖ 

 

                         ;  .                        (4) 
 

ɉɟɪɟɜɿɪɨɱɧɿ ɪɨɡɪɚɯɭɧɤɢ ɡɚ ɮɨɪɦɭɥɨɸ (4) ɫɜɿɞɱɚɬɶ, ɳɨ ɭ ɫɟɪɟɞɧɶɨɦɭ 
ɜɿɞɯɢɥɟɧɧɹ  ɜɿɞ ɜɢɯɿɞɧɢɯ ɞɚɧɢɯ  ɧɟ ɜɿɞɩɨɜɿɞɚɸɬɶ ɬɨɱɧɨɫɬɿ ɧɨɪɦɚɬɢɜɧɨɝɨ 
ɞɨɤɭɦɟɧɬɭ ɋɇɿɉ 2.01.14-83 [1]. 

Ɍɚɤɢɦ ɱɢɧɨɦ, ɫɬɪɭɤɬɭɪɚ (4) ɩɨɬɪɟɛɭє ɭɬɨɱɧɟɧɧɹ. Ɂ ɰɿєɸ ɦɟɬɨɸ(4) ɡɚɩɢɲɟɦɨ ɜ 
ɪɟɞɚɤɰɿʀ 

 

                                    .                            (5) 
 

Ɂ (5)  ɞɨɪɿɜɧɸє 
 

                                   .                                  (6) 
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ɍ ɩɨɞɚɥɶɲɨɦɭ, ɩɪɢɜɟɞɟɧɿ ɞɨ ɜɢɫɨɬɢ =1000 ɦ ɦɨɞɭɥɿ ɫɬɨɤɭ  ɛɭɥɢ 
ɤɚɪɬɨɜɚɧɿ (ɪɢɫ. 1). 

ȱɡɨɥɿɧɿʀ ɩɪɨɜɟɞɟɧɿ ɱɟɪɟɡ 2,0 ɞɦ3/(ɫ·ɤɦ2). Ɂɦɿɧɸɸɬɶɫɹ ɜɨɧɢ ɜɿɞ 22 ɞɦ3/(ɫ·ɤɦ2) – ɜ 
ɛɚɫɟɣɧɚɯ ɜɟɪɯɿɜ’ʀɜ ɪ. ɑɨɪɧɚ Ɍɢɫɚ ɞɨ 42 ɞɦ3/(ɫ·ɤɦ2) ɭ ɦɟɠɢɪɿɱɱɿ ɜɟɪɯɿɜ’ʀɜ ɪɿɱɨɤ 
Ȼɨɪɠɚɜɢ ɿ Ɋɿɤɢ. Ⱥɥɟ ɫɭɬɬєɜɢɦ ɧɟɞɨɥɿɤɨɦ ɰɿєʀ ɤɚɪɬɢ є ɬɟ, ɳɨ ɨɛґɪɭɧɬɨɜɚɧɚ ɜɨɧɚ ɥɢɲɟ 
ɧɚ ɩɨɥɨɜɢɧɿ ɞɨɫɥɿɞɠɭɜɚɧɨʀ ɬɟɪɢɬɨɪɿʀ, ɞɟ ɡɧɚɯɨɞɢɬɶɫɹ ɦɚɣɠɟ ɜɫɹ ɝɿɞɪɨɝɪɚɮɿɱɧɚ 
ɦɟɪɟɠɚ ɜ ɛɚɫɟɣɧɿ ɪ. Ɍɢɫɚ ɡɿ ɫɬɚɰɿɨɧɚɪɧɢɦɢ ɬɪɢɜɚɥɢɦɢ ɩɭɧɤɬɚɦɢ ɫɩɨɫɬɟɪɟɠɟɧɶ. 

 

 
Ɋɢɫ. 1. Ʉɚɪɬɚ ɧɨɪɦ ɪɿɱɧɨɝɨ ɫɬɨɤɭ, ɩɪɢɜɟɞɟɧɢɯ ɞɨ ɭɦɨɜɧɨʀ ɜɢɫɨɬɢ  ɦ: 
       – ɬɟɪɢɬɨɪɿɹ ɭ ɦɟɠɚх ɹɤɨʀ ɜɿɞɫɭɬɧɿ ɞɚɧɿ , ɞɦ3/(ɫ·ɤɦ2) [9] 

 
ɓɨɛ ɜɢɫɜɿɬɥɢɬɢ ɭɫɸ ɬɟɪɢɬɨɪɿɸ ɛɚɫɟɣɧɭ ɪ. Ɍɢɫɚ (ɭ ɦɟɠɚɯ Ɂɚɤɚɪɩɚɬɬɹ), ɜ Д10Ж 

ɡɚɩɪɨɩɨɧɨɜɚɧɚ ɦɟɬɨɞɢɤɚ ɡɚɥɭɱɟɧɧɹ ɞɨ ɚɧɚɥɿɡɭ ɣ ɪɿɱɧɢɯ ɨɩɚɞɿɜ Д10Ж. ɉɨ ɬɟɪɢɬɨɪɿʀ 
ɜɨɧɢ ɡɦɿɧɸɸɬɶɫɹ ɜɿɞ 810 ɞɨ 1250 ɦɦ. Ɍɟɯɧɿɱɧɨ ɦɟɬɨɞɢɤɚ ɩɨɥɹɝɚє ɭ ɩɨɛɭɞɭɜɚɧɧɿ 
ɡɚɥɟɠɧɨɫɬɿ ɦɿɠ  ɿ ɨɩɚɞɚɦɢ , ɹɤɚ ɨɩɢɫɭєɬɶɫɹ ɪɿɜɧɹɧɧɹɦ 

 

                                ;      .                        (7) 

 
Ɂɚ ɞɨɩɨɦɨɝɨɸ ɪɿɜɧɹɧɧɹ (7) ɬɚ ɤɚɪɬɢ ɫɟɪɟɞɧɿɯ ɛɚɝɚɬɨɥɿɬɧɿɯ ɨɩɚɞɿɜ  ɛɭɥɢ 

ɫɩɨɱɚɬɤɭ ɜɢɡɧɚɱɟɧɿ ɪɨɡɪɚɯɭɧɤɨɜɿ ɜɟɥɢɱɢɧɢ  ɞɥɹ 20 ɞɨɜɿɥɶɧɨ ɜɢɛɪɚɧɢɯ  
ɩɭɧɤɬɿɜ, ɚ ɩɨɬɿɦ ɞɥɹ ɧɢɯ – ɿ  ɡɚ ɪɿɜɧɹɧɧɹɦ (7). Ⱦɨɞɚɬɤɨɜɿ ɞɚɧɿ  ɛɭɥɢ 
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ɧɚɧɟɫɟɧɿ ɧɚ ɜɿɞɩɨɜɿɞɧɭ ɤɚɪɬɭ (ɪɢɫ. 2) ɬɚ ɡɚ ɿʀ ɞɨɩɨɦɨɝɨɸ ɭɬɨɱɧɟɧɚ ɦɟɬɨɞɢɤɚ 
ɜɢɡɧɚɱɟɧɧɹ . 

 
Ɋɢɫ. 2. Ɋɨɡɩɨɞɿɥ ɩɨ ɬɟɪɢɬɨɪɿʀ Ɂɚɤɚɪɩɚɬɬɹ ɩɪɢɜɟɞɟɧɢɯ ɞɨ ɭɦɨɜɧɨʀ ɜɢɫɨɬɢ 

ɦ ɧɨɪɦ ɪɿɱɧɨɝɨ ɫɬɨɤɭ , ɞɦ3/(ɫ·ɤɦ2) 

 
Ʉɨɟɮɿɰɿєɧɬɢ ɜɚɪɿɚɰɿʀ ɣ ɚɫɢɦɟɬɪɿʀ ɱɚɫɨɜɢɯ ɪɹɞɿɜ ɪɿɱɧɨɝɨ ɫɬɨɤɭ ɭ Ɂɚɤɚɪɩɚɬɬɿ 

ɬɚ ʀɯ ɧɨɪɦɭɜɚɧɧɹ. ɉɚɪɚɦɟɬɪɢ ɤɪɢɜɢɯ ɪɨɡɩɨɞɿɥɭ (ɤɨɟɮɿɰɿєɧɬɢ ɜɚɪɿɚɰɿʀ  ɬɚ 
ɚɫɢɦɟɬɪɿʀ , ɚɛɨ ʀɯ ɜɿɞɧɨɲɟɧɧɹ) ɜɢɡɧɚɱɚɸɬɶɫɹ ɩɨ ɝɿɞɪɨɦɟɬɪɢɱɧɢɯ ɪɹɞɚɯ 
ɫɩɨɫɬɟɪɟɠɟɧɶ ɜɿɞɩɨɜɿɞɧɨ ɞɨ ɧɨɪɦɚɬɢɜɧɢɯ ɪɟɤɨɦɟɧɞɚɰɿɣ ɋɇɿɉ 2.01.14-83 [1] 
ɦɟɬɨɞɚɦɢ ɦɨɦɟɧɬɿɜ, ɧɚɣɛɿɥɶɲɨʀ ɩɪɚɜɞɨɩɨɞɿɛɧɨɫɬɿ ɚɛɨ ɝɪɚɮɨ-ɚɧɚɥɿɬɢɱɧɢɦ. 

Ɋɨɡɪɚɯɭɧɤɨɜɿ ɤɨɟɮɿɰɿєɧɬɢ ɜɚɪɿɚɰɿʀ ɣ ɚɫɢɦɟɬɪɿʀ ɞɥɹ ɬɪɢɩɚɪɚɦɟɬɪɢɱɧɨɝɨ ɝɚɦɚ 
ɪɨɡɩɨɞɿɥɭ ɦɟɬɨɞɨɦ ɧɚɣɛɿɥɶɲɨʀ ɩɪɚɜɞɨɩɨɞɿɛɧɨɫɬɿ ɨɛɱɢɫɥɸɸɬɶɫɹ ɡɚɥɟɠɧɨ ɜɿɞ 
ɞɨɩɨɦɿɠɧɢɯ ɫɬɚɬɢɫɬɢɤ  ɿ , ɩɪɢɱɨɦɭ 

 

                                           ,                                              (8) 

                                                                                       (9) 

ɞɟ  – ɦɨɞɭɥɶɧɿ ɤɨɟɮɿɰɿєɧɬɢ ɳɨɪɿɱɧɢɯ ɜɢɬɪɚɬ ɜɨɞɢ. 

ɉɨɲɭɤɨɜɿ ɤɨɟɮɿɰɿєɧɬɢ ɜɚɪɿɚɰɿʀ ɬɚ ɚɫɢɦɟɬɪɿʀ ɧɚ ɨɫɧɨɜɿ  ɿ  ɜɢɡɧɚɱɚɸɬɶɫɹ ɡɚ 
ɫɩɟɰɿɚɥɶɧɨɸ ɧɨɦɨɝɪɚɦɨɸ Д8Ж. Ʉɪɢɜɚ ɬɪɢɩɚɪɚɦɟɬɪɢɱɧɨɝɨ ɝɚɦɚ-ɪɨɡɩɨɞɿɥɭ 
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ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɩɪɢ ɥɸɛɢɯ ɫɩɿɜɜɿɞɧɨɲɟɧɧɹɯ , ɬɨɞɿ ɹɤ ɛɿɧɨɦɿɚɥɶɧɨɝɨ 
ɪɨɡɩɨɞɿɥɭ ɩɪɨɩɨɧɭєɬɶɫɹ ɡɚɫɬɨɫɨɜɭɜɚɬɢ ɩɪɢ ≤2,0. 

ɍ ɦɟɬɨɞɿ ɦɨɦɟɧɬɿɜ ɩɚɪɚɦɟɬɪɢ  ɿ  ɨɛɱɢɫɥɸɸɬɶɫɹ ɩɨ ɬɚɤɢɯ  
ɮɨɪɦɭɥɚɯ Д6Жμ 

                                                      ;                                               (10) 

                                              ;                                     (11) 

                                  .                            (12) 

 

ɍ ɋɇɿɉ 2.01.14-83 ɞɨɩɭɫɤɚєɬɶɫɹ ɜɢɤɨɪɢɫɬɚɧɧɹ ɝɪɚɮɨɚɧɚɥɿɬɢɱɧɨɝɨ ɦɟɬɨɞɭ. 
ɉɚɪɚɦɟɬɪɢ ɛɿɧɨɦɿɚɥɶɧɨɝɨ ɪɨɡɩɨɞɿɥɭ ɡɚ ɰɢɦ ɦɟɬɨɞɨɦ ɜɢɡɧɚɱɚɸɬɶɫɹ ɩɨ ɮɨɪɦɭɥɚɯμ 

 

                                                 ;                                       (13) 

                                                     ;                                            (14) 

                                                    ,                                            (15) 

 

ɞɟ , ,  – ɧɨɪɦɚɬɢɜɧɿ ɨɪɞɢɧɚɬɢ ɛɿɧɨɦɿɚɥɶɧɨʀ ɤɪɢɜɨʀ ɪɨɡɩɨɞɿɥɭ;  – ɤɨɟɮɿɰɿєɧɬ 
ɹɤɿɫɧɨɫɬɿ. 

ɋɬɨɫɨɜɧɨ ɤɨɟɮɿɰɿєɧɬɿɜ ɚɫɢɦɟɬɪɿʀ, ɧɚɹɜɧɿ ɝɿɞɪɨɥɨɝɿɱɧɿ ɪɹɞɢ ɡɚ ɬɪɢɜɚɥɿɫɬɸ 
ɜɢɹɜɢɥɢɫɹ ɫɬɚɬɢɫɬɢɱɧɨ ɧɟɞɨɫɬɚɬɧɿɦɢ, ɚ ɬɨɦɭ  ɨɛɱɢɫɥɸєɬɶɫɹ ɭ ɦɟɠɚɯ ɨɞɧɨɪɿɞɧɢɯ 
ɬɟɪɢɬɨɪɿɣ ɡɚ ɫɩɿɜɜɿɞɧɨɲɟɧɧɹɦ . 

ȼɿɞɧɨɫɧɚ ɫɟɪɟɞɧɶɨɤɜɚɞɪɚɬɢɱɧɚ ɩɨɯɢɛɤɚ ɨɛɱɢɫɥɟɧɧɹ ɤɨɟɮɿɰɿєɧɬɿɜ ɚɫɢɦɟɬɪɿʀ 
ɦɨɠɟ ɜɢɡɧɚɱɚɬɢɫɶ ɡɚ ɮɨɪɦɭɥɨɸ Д1] 

 

                                                    .                                             (16) 

 

ɋɟɪɟɞɧɹ ɤɜɚɞɪɚɬɢɱɧɚ ɩɨɯɢɛɤɚ ɤɨɟɮɿɰɿєɧɬɿɜ ɚɫɢɦɟɬɪɿʀ ɡ ɭɪɚɯɭɜɚɧɧɹɦ ɪɿɱɧɢɯ 
ɜɟɥɢɱɢɧ ɫɬɨɤɭ ɩɪɢ ɧɚɣɛɿɥɶɲ ɩɨɲɢɪɟɧɨɦɭ ʀɯ ɡɧɚɱɟɧɧɿ  ɞɨɪɿɜɧɸє 

 

                                                              (17) 

 
Ɂɚ ɜɿɞɫɭɬɧɨɫɬɿ ɬɪɢɜɚɥɢɯ ɱɚɫɨɜɢɯ ɪɹɞɿɜ ɩɨ ɫɬɨɤɭ ɪɿɱɨɤ ɞɨɩɭɫɤɚєɬɶɫɹ ɜɢɡɧɚɱɟɧɧɹ 

ɤɨɟɮɿɰɿєɧɬɿɜ ɜɚɪɿɚɰɿʀ ɩɨ ɫɭɱɚɫɧɢɯ ɤɚɪɬɚɯ ɞɚɧɨɝɨ ɩɚɪɚɦɟɬɪɚ, ɚ ɬɚɤɨɠ ɩɨ ɮɨɪɦɭɥɚɯ. 
ɉɟɪɲɚ ɬɚɤɚ ɮɨɪɦɭɥɚ ɛɭɥɚ ɡɚɩɪɨɩɨɧɨɜɚɧɚ ɭ 1λ30 ɪɨɰɿ  
Ⱦ. Ʌ. ɋɨɤɨɥɨɜɫɶɤɢɦ ɿ ɞɥɹ ɪɿɱɨɤ ЄɌɋ ɜɨɧɚ ɦɚɥɚ ɜɢɝɥɹɞ Д11] 
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                                                                                   (18) 
 
ɍ 1λ46 ɪ. Ɇ. Є. ɒɟɜɟɥɶɨɜɢɦ Д12Ж ɛɭɥɚ ɡɚɩɪɨɩɨɧɨɜɚɧɚ ɭɡɚɝɚɥɶɧɟɧɚ ɮɨɪɦɭɥɚ 

ɞɥɹ ɪɨɡɪɚɯɭɧɤɭ ɤɨɟɮɿɰɿєɧɬɿɜ ɜɚɪɿɚɰɿʀ 
 

                                      ,                                 (19) 
 

ɞɟ  – ɤɥɿɦɚɬɢɱɧɢɣ ɩɚɪɚɦɟɬɪ 
 

                                                                                           (20) 
 
ɋ. ɇ. Ʉɪɢɰɶɤɢɣ ɿ Ɇ. Ɏ. Ɇɟɧɤɟɥɶ ɡɚɫɬɨɫɭɜɚɥɢ ɞɥɹ ɬɿєʀ ɠ ɬɟɪɢɬɨɪɿʀ ɞɟɳɨ ɿɧɲɭ 

ɪɟɞɚɤɰɿɸ ɮɨɪɦɭɥɢ ɤɨɟɮɿɰɿєɧɬɚ , ɚ ɫɚɦɟ Д13] 
 

                                                                                                    (21) 

 

ȼɚɪɿɚɧɬɢ ɫɬɪɭɤɬɭɪɢ ɮɨɪɦɭɥ  ɜɢɝɥɹɞɭ (1λ) ɬɚ (21) ɪɨɡɪɨɛɥɹɥɢɫɶ ɣ ɿɧɲɢɦɢ 
ɞɨɫɥɿɞɧɢɤɚɦɢ. 

Ɋɨɡɪɚɯɭɧɤɨɜɿ ɤɨɟɮɿɰɿєɧɬɢ ɚɫɢɦɟɬɪɿʀ , ɜɪɚɯɨɜɭɸɱɢ ɜɢɫɨɤɿ 
ɫɟɪɟɞɧɶɨɤɜɚɞɪɚɬɢɱɧɿ ɩɨɯɢɛɤɢ ɩɪɢ ʀɯ ɜɢɡɧɚɱɟɧɧɿ ɩɨ ɧɚɹɜɧɢɯ ɪɹɞɚɯ ɫɩɨɫɬɟɪɟɠɟɧɶ, ɡɚ 
ɪɟɤɨɦɟɧɞɚɰɿєɸ ɋɇɿɉ 2.01.14-83, ɫɥɿɞ ɩɪɢɣɦɚɬɢ ɧɚ ɩɿɞɫɬɚɜɿ ɨɫɟɪɟɞɧɟɧɢɯ ɧɚ 
ɪɟɝɿɨɧɚɥɶɧɨɦɭ ɪɿɜɧɿ ɜɿɞɧɨɲɟɧɶ . 

Ⱦɥɹ ɝɿɪɫɶɤɢɯ ɪɚɣɨɧɿɜ ɿɧɬɟɝɪɚɥɶɧɢɦ ɩɨɤɚɡɧɢɤɨɦ ɤɥɿɦɚɬɢɱɧɢɯ ɭɦɨɜ є ɜɢɫɨɬɧɟ 
ɩɨɥɨɠɟɧɧɹ ɜɨɞɨɡɛɨɪɿɜ ɚɛɨ ɜɟɥɢɱɢɧɢ ɧɨɪɦ ɪɿɱɧɨɝɨ ɫɬɨɤɭ . 

Ɂɚ Ɋɉȼ Д14Ж ɧɚ ɩɿɜɞɟɧɧɨ-ɡɚɯɿɞɧɨɦɭ ɫɯɢɥɿ Ʉɚɪɩɚɬ ɛɭɥɨ ɜɢɞɿɥɟɧɨ ɬɪɢ ɪɚɣɨɧɢ (V-
VII), ɭ ɦɟɠɚɯ ɹɤɢɯ ɡɧɚɯɨɞɹɬɶɫɹ ɜɫɿ ɩɪɚɜɿ ɩɪɢɬɨɤɢ ɪ. Ɍɢɫɢ. 

Ⱦɥɹ ɝɿɪɫɶɤɢɯ ɪɿɱɨɤ Ʉɚɪɩɚɬ ɤɨɟɮɿɰɿєɧɬɢ ɜɚɪɿɚɰɿʀ ɞɥɹ ɨɤɪɟɦɢɯ ɪɚɣɨɧɿɜ ɭɡɚɝɚɥɶɧɟɧɿ 
ɡ ɭɪɚɯɭɜɚɧɧɹɦ ɦɨɞɭɥɿɜ ɫɬɨɤɭ  ɬɚ ɩɥɨɳɿ ɜɨɞɨɡɛɨɪɿɜ , ɚ ɫɚɦɟ Д14Ж 

 

                                                                                                         (22) 

 
Ⱥɜɬɨɪɚɦɢ ɫɬɚɬɬɿ ɧɚ ɦɚɬɟɪɿɚɥɚɯ ɞɚɧɢɯ ɝɿɞɪɨɥɨɝɿɱɧɢɯ ɫɩɨɫɬɟɪɟɠɟɧɶ ɡɚ ɩɟɪɿɨɞ 

1948-2010 ɪɪ. ɿ ɩɥɨɳɚɦɢ ɜɨɞɨɡɛɨɪɿɜ ɜɿɞ 0,28 ɤɦ2 (ɫɬɪ. Ƚɥɢɛɨɤɢɣ əɪ – ɫɦɬ Ɇɿɠɝɿɪ’ɹ) 
ɞɨ 76λ0 ɤɦ2 (ɪ. Ɍɢɫɚ – ɦ. ɏɭɫɬ) ɬɚ ɬɪɢɜɚɥɨɫɬɹɦɢ ɱɚɫɨɜɢɯ ɪɹɞɿɜ ɜɿɞ 26 ɪɨɤɿɜ (ɫɬɪ. 
Ƚɥɢɛɨɤɢɣ əɪ – ɫɦɬ Ɇɿɠɝɿɪ’ɹ, ɫɬɪ. Ƀɨɣɤɨɜɟɰɶ – ɫɦɬ Ɇɿɠɝɿɪ’ɹ) ɞɨ 62 ɪɨɤɿɜ (ɛɿɥɶɲɿɫɬɶ 
ɞɨɫɥɿɞɠɭɜɚɧɢɯ ɩɨɫɬɿɜ), ɞɿɚɩɚɡɨɧɨɦ ɜɢɫɨɬ – ɜɿɞ 300 ɦ (ɪ. ɋɬɚɪɚ – ɫ. Ɂɧɹɰɟɜɟ) ɞɨ 1200 
ɦ (ɪ. Ȼɿɥɚ Ɍɢɫɚ – ɦ. Ʌɭɝɢ) ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɦɟɬɨɞɿɜ ɦɨɦɟɧɬɿɜ ɿ ɧɚɣɛɿɥɶɲɨʀ 
ɩɪɚɜɞɨɩɨɞɿɛɧɨɫɬɿ ɞɥɹ ɪɿɱɨɤ Ɂɚɤɚɪɩɚɬɬɹ ɩɨɛɭɞɨɜɚɧɿ ɡɚɥɟɠɧɨɫɬɿ ; 

; ; . ɉɨ ɩɟɪɟɜɚɠɧɨɦɭ ɤɨɟɮɿɰɿєɧɬɨɜɿ ɤɨɪɟɥɹɰɿʀ 
=0,54, ɹɤɢɣ ɜɿɞɧɨɫɢɬɶɫɹ ɞɨ ɡɚɥɟɠɧɨɫɬɟɣ , ɨɬɪɢɦɚɧɟ ɬɚɤɟ ɪɿɜɧɹɧɧɹ 

 

                                                 (23) 
 
ɇɚ ɦɚɬɟɪɿɚɥɚɯ ɫɩɨɫɬɟɪɟɠɟɧɶ ɩɨ 34 ɨɛ’єɤɬɚɯ ɪɿɜɧɹɧɧɹ (23) ɨɰɿɧɸєɬɶɫɹ ɧɚ ɪɿɜɧɿ 

11,25%, ɳɨ ɦɚɣɠɟ ɫɩɿɜɩɚɞɚє ɡ ɫɟɪɟɞɧɶɨɸ ɤɜɚɞɪɚɬɢɱɧɨɸ ɩɨɯɢɛɤɨɸ ɜɢɯɿɞɧɢɯ ɞɚɧɢɯ (
=10,25%). ɇɚ ɰɿɣ ɩɿɞɫɬɚɜɿ ɞɥɹ ɪɨɡɪɚɯɭɧɤɿɜ  ɡɚ ɜɿɞɫɭɬɧɨɫɬɿ ɦɚɬɟɪɿɚɥɿɜ 

 1lg063,0  FaCv

 FqaCv lg06,0lg29,01 
1a

qa lg29,078,01 

Cv

27,006,0

83,0

qF
Cv

Cv

Cs

CvСs

q

q F

mn Fq
Cv

23,1

 HfCv  1000 HfCv  1lg  FfCv  qfCv 
r  1000 HfCv

    1000104,0exp 3
1000  
 HCvCv H

Cv Cv



Ƚɿɞɪɨɥɨɝɿɹ, ɝɿɞɪɨɯɿɦɿɹ ɿ ɝɿɞɪɨɟɤɨɥɨɝɿɹ. – 2016. – Ɍ.1(40) 
 

49 

ɫɩɨɫɬɟɪɟɠɟɧɶ ɪɿɜɧɹɧɧɹ (23) ɦɨɠɧɚ ɪɟɤɨɦɟɧɞɭɜɚɬɢ ɞɥɹ ɛɟɡɩɨɫɟɪɟɞɧɶɨɝɨ 
ɜɢɤɨɪɢɫɬɚɧɧɹ. 

ȼɿɞɧɨɲɟɧɧɹ ɦɿɠ  ɿ  ɩɪɨɩɨɧɭєɬɶɫɹ ɩɪɢɣɧɹɬɢ ɨɫɟɪɟɞɧɟɧɢɦ ɩɨ ɫɭɤɭɩɧɨɫɬɿ 
ɭɫɿɯ 34 ɫɬɨɤɨɜɢɯ ɩɭɧɤɬɿɜ. Ɂɨɤɪɟɦɚ, ɞɥɹ ɬɟɪɢɬɨɪɿʀ Ɂɚɤɚɪɩɚɬɬɹ =0,48, ɚ =2,0. 

ȼɢɫɧɨɜɤɢ. ɉɪɢ ɞɨɫɥɿɞɠɟɧɧɿ ɪɨɡɪɚɯɭɧɤɨɜɢɯ ɩɚɪɚɦɟɬɪɿɜ ɪɿɱɧɨɝɨ ɫɬɨɤɭ ɭ 
Ɂɚɤɚɪɩɚɬɬɿ ɫɬɚɬɢɫɬɢɱɧɚ ɨɛɪɨɛɤɚ ɱɚɫɨɜɢɯ ɪɹɞɿɜ ɫɩɨɫɬɟɪɟɠɟɧɶ ɡɞɿɣɫɧɸɜɚɥɚɫɶ ɡ 
ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɦɟɬɨɞɿɜ ɿ ɧɚɣɛɿɥɶɲɨʀ ɩɪɚɜɞɨɩɨɞɿɛɧɨɫɬɿ. ɉɪɢ ɰɶɨɦɭ ɜɫɬɚɧɨɜɥɟɧɨ, ɳɨ 
ɦɨɦɟɧɬɢ ɨɰɿɧɤɢ ɤɨɟɮɿɰɿєɧɬɿɜ ɜɚɪɿɚɰɿʀ ɡɚ ɨɛɨɦɚ ɦɟɬɨɞɚɦɢ ɦɚɣɠɟ ɧɟ ɪɿɡɧɹɬɶɫɹ ɦɿɠ 
ɫɨɛɨɸ. 

ɉɪɨɫɬɨɪɨɜɟ ɭɡɚɝɚɥɶɧɟɧɧɹ ɧɨɪɦ ɪɿɱɧɨɝɨ ɫɬɨɤɭ, ɤɨɟɮɿɰɿєɧɬɿɜ ɜɚɪɿɚɰɿʀ ɣ ɚɫɢɦɟɬɪɿʀ 
ɨɬɪɢɦɚɧɢɯ ɩɨ ɱɚɫɨɜɢɯ ɪɹɞɚɯ ɫɩɨɫɬɟɪɟɠɟɧɶ ɡɞɿɣɫɧɟɧɟ ɡɚ ɩɟɪɿɨɞ  
1948-2010 ɪɪ. 

ɇɨɪɦɢ ɪɿɱɧɨɝɨ ɫɬɨɤɭ ɜɢɹɜɢɥɢ ɡɧɚɱɭɳɭ ɨɛɭɦɨɜɥɟɧɿɫɬɶ ɜɢɫɨɬɧɢɦ ɿ ɲɢɪɨɬɧɢɦ 
ɩɨɥɨɠɟɧɧɹɦ ɜɨɞɨɡɛɨɪɿɜ. 

ȼɩɟɪɲɟ ɭ ɛɚɫɟɣɧɿ ɪ. Ɍɢɫɢ ɨɛґɪɭɧɬɨɜɚɧɿ ɧɨɪɦɢ ɪɿɱɧɨɝɨ ɫɬɨɤɭ ɭ ɦɟɠɚɯ 
ɩɪɚɜɨɛɟɪɟɠɧɢɯ ɩɪɢɬɨɤɿɜ. Ⱦɨɫɹɝɚєɬɶɫɹ ɰɟ ɜɫɬɚɧɨɜɥɟɧɧɹɦ ɡɚɥɟɠɧɨɫɬɿ ɦɿɠ ɧɨɪɦɚɦɢ 
ɪɿɱɧɨɝɨ ɫɬɨɤɭ ɿ ɪɿɱɧɢɦɢ ɨɩɚɞɚɦɢ. 

Ʉɨɟɮɿɰɿєɧɬɢ ɜɚɪɿɚɰɿʀ ɩɨ ɧɚɹɜɧɢɯ ɱɚɫɨɜɢɯ ɪɹɞɚɯ ɫɩɨɫɬɟɪɟɠɟɧɶ ɡɚ ɝɿɞɪɨɥɨɝɿɱɧɢɦ 
ɪɟɠɢɦɨɦ ɜ ɛɚɫɟɣɧɿ ɪ. Ɍɢɫɚ ɜɢɡɧɚɱɚɥɢɫɶ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɦɟɬɨɞɿɜ ɦɨɦɟɧɬɿɜ ɿ 
ɧɚɣɛɿɥɶɲɨʀ ɩɪɚɜɞɨɩɨɞɿɛɧɨɫɬɿ. ɇɚ ɪɟɝɿɨɧɚɥɶɧɨɦɭ ɪɿɜɧɿ ɦɨɦɟɧɬɧɿ ɿ ɩɪɚɜɞɨɩɨɞɿɛɧɿ 
ɨɰɿɧɤɢ  ɦɚɣɠɟ ɧɟ ɪɿɡɧɹɬɶɫɹ ɦɿɠ ɫɨɛɨɸ. 

ȼ ɩɪɨɫɬɨɪɿ ɤɨɟɮɿɰɿєɧɬɢ ɜɚɪɿɚɰɿʀ ɭɡɚɝɚɥɶɧɟɧɿ ɜ ɡɚɥɟɠɧɨɫɬɿ ɜɿɞ ɜɢɫɨɬɧɨɝɨ 
ɩɨɥɨɠɟɧɧɹ ɜɨɞɨɡɛɨɪɿɜ. 

Ʉɨɟɮɿɰɿєɧɬɢ ɚɫɢɦɟɬɪɿʀ ɱɚɫɨɜɢɯ ɪɹɞɿɜ ɪɿɱɧɨɝɨ ɫɬɨɤɭ ɧɨɪɦɨɜɚɧɿ ɭ ɦɟɠɚɯ ɛɚɫɟɣɧɭ 
ɪ. Ɍɢɫɢ ɲɥɹɯɨɦ ɨɫɟɪɟɞɧɟɧɧɹ ɧɚ ɪɟɝɿɨɧɚɥɶɧɨɦɭ ɪɿɜɧɿ ɜɿɞɧɨɲɟɧɧɹ =2,0. 

Ⱦɨɫɥɿɞɠɟɧɧɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɪɿɱɧɨɝɨ ɫɬɨɤɭ ɜ ɛɚɫɟɣɧɿ ɪ. Ɍɢɫɚ ɫɜɿɞɱɚɬɶ ɩɪɨ ɬɟ, ɳɨ 
ɨɛґɪɭɧɬɨɜɚɧɿ ɩɚɪɚɦɟɬɪɢ (ɧɨɪɦɚ ɫɬɨɤɭ, ɤɨɟɮɿɰɿєɧɬɢ ɜɚɪɿɚɰɿʀ ɣ ɚɫɢɦɟɬɪɿʀ) ɩɨɜɧɨɸ 
ɦɿɪɨɸ ɜɿɞɩɨɜɿɞɚɸɬɶ ɜɢɦɨɝɚɦ ɞɿɸɱɢɯ ɜ ɍɤɪɚʀɧɿ ɧɨɪɦɚɬɢɜɧɢɯ ɞɨɤɭɦɟɧɬɿɜ. 

Ɍɚɤɢɦ ɱɢɧɨɦ, ɚɜɬɨɪɢ ɪɟɤɨɦɟɧɞɭɸɬɶ ɪɟɡɭɥɶɬɚɬɢ, ɧɚɜɟɞɟɧɿ ɭ ɫɬɚɬɬɿ, ɞɨ 
ɩɪɚɤɬɢɱɧɨɝɨ ɜɢɤɨɪɢɫɬɚɧɧɹ. 

 
ɋɩɢɫɨɤ ɥɿɬɟɪɚɬɭɪɢ 
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Ƚɢɞɪɨɦɟɬɟɨɢɡɞɚɬ, 1λ74. – 423 ɫ. 7. Ɋɨɠɞɟɫɬɜɟɧɫɤɢɣ Ⱥ. ȼ. Ɉɰɟɧɤɚ ɬɨɱɧɨɫɬɢ ɤɪɢɜɵɯ 
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Ƚɢɞɪɨɦɟɬɟɨɢɡɞɚɬ, 1λ84. – 447 ɫ. 9. Ƚɨɩɱɟɧɤɨ Є. Ⱦ., Ʉɚɬɢɧɫɶɤɚ І. ȼ. ɇɨɪɦɢ ɪɿɱɧɨɝɨ ɫɬɨɤɭ ɧɚ 
ɬɟɪɢɬɨɪɿʀ Ɂɚɤɚɪɩɚɬɬɹ // ȼɿɫɧɢɤ ɈȾȿɄɍ. – 2014. – ȼɢɩ. 16, ɫ. 134-140. 10. Ƚɨɩɱɟɧɤɨ Є. Ⱦ., 
Ʉɚɬɢɧɫɶɤɚ І. ȼ. ɍɞɨɫɤɨɧɚɥɟɧɧɹ ɧɚɭɤɨɜɨ-ɦɟɬɨɞɢɱɧɨʀ ɛɚɡɢ ɞɥɹ ɧɨɪɦɭɜɚɧɧɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤ 
ɪɿɱɧɨɝɨ ɫɬɨɤɭ ɭ Ɂɚɤɚɪɩɚɬɬɿ// ɉɟɪɿɨɞɢɱɧɢɣ ɧɚɭɤɨɜɢɣ ɡɛɿɪɧɢɤ «Ƚɿɞɪɨɥɨɝɿɹ, ɝɿɞɪɨɯɿɦɿɹ ɿ 
ɝɿɞɪɨɟɤɨɥɨɝɿɹ». – Ʉɢʀɜ. – 2014. – Ɍɨɦ 4(35). – ɫ. 8-14.11. ɋɨɤɨɥɨɜɫɤɢɣ Ⱦ. Ʌ. ɉɪɢɦɟɧɟɧɢɟ 
ɤɪɢɜɵɯ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɤ ɭɫɬɚɧɨɜɥɟɧɢɸ ɜɟɪɨɹɬɧɵɯ ɤɨɥɟɛɚɧɢɣ ɝɨɞɨɜɨɝɨ ɫɬɨɤɚ ɞɥɹ ɪɟɤ 
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ȿɜɪɨɩɟɣɫɤɨɣ ɱɚɫɬɢ ɋɋɋɊ. Ɇɚɬɟɪɢɚɥɵ ɩɨ ɝɢɞɪɨɥɨɝɢɢ, ɝɢɞɪɨɝɪɚɮɢɢ ɢ ɜɨɞɧɵɦ ɪɟɫɭɪɫɚɦ 
ɋɋɋɊ, ɜɵɩ. ȱȱȱ. Ƚɨɫɬɟɯɢɡɞɚɬ, Ʌ., 1λ30. – 77 ɫ. 12. ɒɟɜɟɥɟɜ ɗ. Ɇ. Ɏɨɪɦɭɥɵ ɤɨɷɮɮɢɰɢɟɧɬɨɜ 
ɜɚɪɢɚɰɢɢ ɝɨɞɨɜɨɝɨ ɫɬɨɤɚ. Ɍɪ. ɇɂɍ ȽɍȽɆɋ, ɫɟɪ. IV, ɜɵɩ. 2λ. Ƚɢɞɪɨɦɟɬɟɨɢɡɞɚɬ, 1λ46. – ɫ. 113-
133. 13. Ʉɪɢɰɤɢɣ ɋ.ɇ., Ɇɟɧɤɟɥɶ Ɇ. Ɏ. Ɋɚɫɱɟɬɵ ɪɟɱɧɨɝɨ ɫɬɨɤɚ. Ɇ. – Ʌ.μ ɈɇɌɂ, Ƚɨɫɫɬɪɨɣɢɡɞɚɬ, 
1λ34, 260 ɫ. 14. Ɋɟɫɭɪɫɵ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɜɨɞ ɋɋɋɊ. – Ʌ.μ Ƚɢɞɪɨɦɟɬɟɨɢɡɞɚɬ, 1λ66. – Ɍ. 6 – 
ȼɵɩ. 1μ ɍɤɪɚɢɧɚ ɢ Ɇɨɥɞɚɜɢɹ. – 884 ɫ. 

 
Ɋɨɡɪɚɯɭɧɤɨɜɿ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɪɿɱɧɨɝɨ ɫɬɨɤɭ ɧɚ ɬɟɪɢɬɨɪɿʀ Ɂɚɤɚɪɩɚɬɬɹ. 
Ƚɨɩɱɟɧɤɨ Є.Ⱦ., Кɚɬɢɧɫɶɤɚ І.ȼ., Ȼɭɪɥɭɰɶɤɚ Ɇ. ȿ. 
ɍ ɫɬɚɬɬɿ ɪɨɡɝɥɹɞɚɸɬɶɫɹ хɚɪɚɤɬɟɪɢɫɬɢɤɢ ɪɿɱɧɨɝɨ ɫɬɨɤɭ (ɧɨɪɦɢ , ɤɨɟɮɿɰɿєɧɬɢ ɜɚɪɿɚɰɿʀ ɣ 

ɚɫɢɦɟɬɪɿʀ) ɧɚ ɬɟɪɢɬɨɪɿʀ Ɂɚɤɚɪɩɚɬɬɹ, ɡ ɦɟɬɨɸ ɭɞɨɫɤɨɧɚɥɟɧɧɹ ɧɚɭɤɨɜɨ-ɦɟɬɨɞɢɱɧɨʀ ɛɚɡɢ ɞɿɸɱɨɝɨ ɜ 
ɤɪɚʀɧɿ ɧɨɪɦɚɬɢɜɧɨɝɨ ɞɨɤɭɦɟɧɬɭ ɋɇɿɉ 2.01.14-83. ȼɢɤɨɪɢɫɬɚɧɿ ɦɚɬɟɪɿɚɥɢ ɝɿɞɪɨɥɨɝɿɱɧɢх 
ɫɩɨɫɬɟɪɟɠɟɧɶ ɩɨ 2010 ɪɿɤ. 

ɉɚɪɚɦɟɬɪɢ ɫɬɚɬɢɫɬɢɱɧɨɝɨ ɪɨɡɩɨɞɿɥɭ хɚɪɚɤɬɟɪɢɫɬɢɤ ɪɿɱɧɨɝɨ ɫɬɨɤɭ ɭɡɚɝɚɥɶɧɟɧɿ ɩɨ 
ɬɟɪɢɬɨɪɿʀ ɜ ɡɚɥɟɠɧɨɫɬɿ ɜɿɞ ɜɢɫɨɬɧɨɝɨ ɿ ɝɟɨɝɪɚɮɿɱɧɨɝɨ ɩɨɥɨɠɟɧɧɹ ɜɨɞɨɡɛɨɪɿɜ. Ɉɫɨɛɥɢɜɚ ɭɜɚɝɚ 
ɩɪɢɜɟɪɬɚєɬɶɫɹ ɞɨ ɦɟɬɨɞɢɱɧɢх ɩɿɞхɨɞɿɜ, ɩɨɜ’ɹɡɚɧɢх ɡ ɤɚɪɬɭɜɚɧɧɹɦ ɧɨɪɦ ɪɿɱɧɨɝɨ ɫɬɨɤɭ ɭ 
ɩɪɚɜɨɛɟɪɟɠɧɿɣ ɱɚɫɬɢɧɿ ɛɚɫɟɣɧɭ ɪ. Ɍɢɫɚ, ɨɫɤɿɥɶɤɢ ɭɫɿ ɜɢхɿɞɧɿ ɞɚɧɿ ɩɪɢ ɜɿɞɧɟɫɟɧɧɿ ʀх ɞɨ ɝɟɨɦɟɬɪɢɱɧɢх 
ɰɟɧɬɪɿɜ ɜɨɞɨɡɛɨɪɿɜ ɦɚɣɠɟ ɩɨɜɧɿɫɬɸ ɜɿɞɧɨɫɹɬɶ хɚɪɚɤɬɟɪɢɫɬɢɤɢ ɨɤɪɟɦɢх ɪɿɱɨɤ ɭ ʀх ɜɟɪхɿɜ’ɹ. 

ɉɨɞɨɥɚɧɧɹ ɦɟɬɨɞɢɱɧɢх ɩɪɨɛɥɟɦ ɩɪɢ ɤɚɪɬɭɜɚɧɧɿ ɫɬɨɤɨɜɢх ɜɟɥɢɱɢɧ ɜ ɛɚɫɟɣɧɿ ɪ. Ɍɢɫɢ 
ɞɨɫɹɝɚєɬɶɫɹ ɡɚ ɞɨɩɨɦɨɝɨɸ ɭɫɬɚɧɨɜɥɟɧɧɹ ɡɚɥɟɠɧɨɫɬɟɣ ɦɿɠ ɧɨɪɦɚɦɢ ɫɬɨɤɭ ɿ ɪɿɱɧɢɦɢ ɨɩɚɞɚɦɢ. 

Кɥɸɱɨɜɿ ɫɥɨɜɚ: ɧɨɪɦɚ, ɤɨɟɮɿɰɿєɧɬɢ ɜɚɪɿɚɰɿʀ ɣ ɚɫɢɦɟɬɪɿʀ ɪɿɱɧɨɝɨ ɫɬɨɤɭ, ɨɞɧɨɪɿɞɧɿɫɬɶ ɱɚɫɨɜɢх 
ɪɹɞɿɜ, ɪɨɡɪɚхɭɧɤɨɜɿ ɩɚɪɚɦɟɬɪɢ, ɩɪɨɫɬɨɪɨɜɟ ɭɡɚɝɚɥɶɧɟɧɧɹ. 

 
Ɋɚɫɱɟɬɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɝɨɞɨɜɨɝɨ ɫɬɨɤɚ ɧɚ ɬɟɪɪɢɬɨɪɢɢ Ɂɚɤɚɪɩɚɬɶɹ.  
Ƚɨɩɱɟɧɤɨ ȿ.Ⱦ., Кɚɬɢɧɫɤɚɹ ɂ.ȼ., Ȼɭɪɥɭɰɤɚɹ Ɇ. Э. 
ȼ ɫɬɚɬɶɟ ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ хɚɪɚɤɬɟɪɢɫɬɢɤɢ ɝɨɞɨɜɨɝɨ ɫɬɨɤɚ (ɧɨɪɦɵ, ɤɨɷɮɮɢɰɢɟɧɬɵ 

ɜɚɪɢɚɰɢɢ ɢ ɚɫɢɦɦɟɬɪɢɢ) ɧɚ ɬɟɪɪɢɬɨɪɢɢ Ɂɚɤɚɪɩɚɬɶɹ, ɜ ɰɟɥɹх ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ ɧɚɭɱɧɨ-
ɦɟɬɨɞɢɱɟɫɤɨɣ ɛɚɡɵ ɞɟɣɫɬɜɭɸɳɟɝɨ ɜ ɫɬɪɚɧɟ ɧɨɪɦɚɬɢɜɧɨɝɨ ɞɨɤɭɦɟɧɬɚ ɋɇɢɉ 2.01.14-83. 
ɂɫɩɨɥɶɡɨɜɚɥɢɫɶ ɦɚɬɟɪɢɚɥɵ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢх ɧɚɛɥɸɞɟɧɢɣ ɩɨ 2010 ɝɨɞ. 

ɉɚɪɚɦɟɬɪɵ ɫɬɚɬɢɫɬɢɱɟɫɤɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ хɚɪɚɤɬɟɪɢɫɬɢɤ ɝɨɞɨɜɨɝɨ ɫɬɨɤɚ ɨɛɨɛɳɟɧɵ ɩɨ 
ɬɟɪɪɢɬɨɪɢɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɵɫɨɬɧɨɝɨ ɢ ɝɟɨɝɪɚɮɢɱɟɫɤɨɝɨ ɩɨɥɨɠɟɧɢɹ ɜɨɞɨɫɛɨɪɨɜ. Ɉɫɨɛɨɟ 
ɜɧɢɦɚɧɢɟ ɭɞɟɥɟɧɨ  ɦɟɬɨɞɢɱɟɫɤɢɦ ɩɨɞхɨɞɚɦ, ɫɜɹɡɚɧɧɵх ɫ ɤɚɪɬɢɪɨɜɚɧɢɟɦ ɧɨɪɦ  ɝɨɞɨɜɨɝɨ ɫɬɨɤɚ ɜ 
ɩɪɚɜɨɛɟɪɟɠɧɨɣ ɱɚɫɬɢ ɛɚɫɫɟɣɧɚ ɪ. Ɍɢɫɚ, ɩɨɫɤɨɥɶɤɭ ɜɫɟ ɢɫхɨɞɧɵɟ ɞɚɧɧɵɟ ɩɪɢ ɨɬɧɟɫɟɧɢɢ ɢх ɤ 
ɰɟɧɬɪɚɦ ɜɨɞɨɫɛɨɪɨɜ ɩɪɚɤɬɢɱɟɫɤɢ ɩɨɥɧɨɫɬɶɸ ɨɬɧɨɫɹɬ хɚɪɚɤɬɟɪɢɫɬɢɤɢ ɨɬɞɟɥɶɧɵх ɪɟɤ ɜ ɢх 
ɜɟɪхɨɜɶɹ. 

ɉɪɟɨɞɨɥɟɧɢɟ ɦɟɬɨɞɢɱɟɫɤɢх ɩɪɨɛɥɟɦ ɩɪɢ ɤɚɪɬɢɪɨɜɚɧɢɢ ɫɬɨɤɨɜɵх ɜɟɥɢɱɢɧ ɜ ɛɚɫɫɟɣɧɟ  
ɪ. Ɍɢɫɵ ɞɨɫɬɢɝɚɟɬɫɹ ɩɪɢ ɩɨɦɨɳɢ ɭɫɬɚɧɨɜɥɟɧɧɵх ɡɚɜɢɫɢɦɨɫɬɟɣ ɦɟɠɞɭ ɧɨɪɦɚɦɢ ɫɬɨɤɚ ɢ 
ɝɨɞɨɜɵɦɢ ɨɫɚɞɤɚɦɢ. 

Кɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɧɨɪɦɚ, ɤɨɷɮɮɢɰɢɟɧɬɵ ɜɚɪɢɚɰɢɢ ɢ ɚɫɢɦɦɟɬɪɢɢ ɝɨɞɨɜɨɝɨ ɫɬɨɤɚ, 
ɨɞɧɨɪɨɞɧɨɫɬɶ ɜɪɟɦɟɧɧɵх ɪɹɞɨɜ, ɪɚɫɱɟɬɧɵɟ ɩɚɪɚɦɟɬɪɵ, ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɟ ɨɛɨɛɳɟɧɢɟ. 

 
Calculated characteristics of annual runoff in Zacarpathian region. 
Gopchenko E., Katinskaya I., Burlutskaya M. 
This article is devoted to a study of annual runoff (rates, coefficients of variation, coefficients of 

skewness) in Zacarpathian region for improving the science-methodological base of normative document 
«ɋɇɢɉ 2.01.14-83» («Building standards and rules») which remains valid in the country. It was used the 
materials of hydrological observation till 2010 year. 

The runoff rate refers to the fundamental characteristics of the water resources of a particular 
territory.  Zonality of spatial distribution of rates of annual runoff is caused by the complex of climatic factors 
such as precipitation, air temperatures, evaporation from the surface watersheds, reservoirs, etc. The 
conditions of runoff formation in mountainous areas, which include Zacarpathian region are more difficult. 

Statistical parameters of time series have a great practical importance, for instance, coefficients of 
variation and coefficients of skewness or ration. The method of moments and maximum likelihood are the 
most commonly used methods of statistical analysis of time series of runoff characteristics. Methods of 
maximum likelihood and moments were used to calculate coefficients of annual runoff variation of the Tisza 
River basin in the boundaries of Zacarpathian region. The mapping orrepresentation of coefficients of 
variation depending on one (catchment area), two (catchment area and modules of annual runoff) or more 
arguments (altitude, dimensions of catchments) are used when it is needed to generalize these coefficients 
spatially. 
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As the result spatial generalization of coefficients of annual runoff variation was done and 
dependence of these coefficients from the catchments height was determined too. It was found out that the 
variability of annual runoff of the Tisza River basin decreases from the increase of average catchments 
height. 

Parameters of statistical distribution of characteristics of annual runoff are generalized over the 
territory depending on the height and the geographic location of catchments. Special emphasis is paid to 
the methodical approaches of mapping of the rates of annual runoff in the right-bank part of Tisza River 
basin, because all the initial data if they are referred to the center of catchments, they will almost completely 
convey the characteristics of some rivers to the uppers of rivers. 

Dependences between runoff rates and annual rainfall have been offered for overcoming these 
methodical problems when the runoff values are mapped. 

Keywords: rate, coefficients of variation and skewness of annual runoff, homogeneity of times 
series, calculated parameters, spatial generalization. 
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Ƚɨɩɰɿɣ Ɇ.ȼ. 
Ɉɞɟɫɶɤɢɣ ɞɟɪɠɚɜɧɢɣ ɟɤɨɥɨɝɿɱɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ, ɦ. Ɉɞɟɫɚ 
 

ȼɂɁɇȺɑȿɇɇə ɊɈɁɊȺɏɍɇɄɈȼɂɏ ɒȺɊȱȼ ɉȺȼɈȾɄɈȼɈȽɈ ɋɌɈɄɍ ȾɅə ɊȱɑɈɄ 
ɍɄɊȺȲɇɋЬɄɂɏ ɄȺɊɉȺɌ ɌȺ ɍɁȺȽȺɅЬɇȿɇɇə Ȳɏ ɉɈ ɌȿɊɂɌɈɊȱȲ 

 
Кɥɸɱɨɜɿ ɫɥɨɜɚ: ɲɚɪ ɫɬɨɤɭ, ɞɨɳɨɜɿ ɩɚɜɨɞɤɢ, ɭɡɚɝɚɥɶɧɟɧɧɹ 
 
ȼɫɬɭɩ. Ⱦɥɹ ɞɨɫɥɿɞɠɟɧɶ ɬɚ ɚɧɚɥɿɡɭ ɞɨɳɨɜɢɯ ɩɚɜɨɞɤɿɜ ɧɚ ɪɿɱɤɚɯ ɍɤɪɚʀɧɫɶɤɢɯ 

Ʉɚɪɩɚɬ ɡɚɥɭɱɟɧɚ ɝɿɞɪɨɦɟɬɟɨɪɨɥɨɝɿɱɧɚ ɛɚɝɚɬɨɪɿɱɧɚ ɿɧɮɨɪɦɚɰɿɹ ɩɪɨ ɲɚɪɢ ɬɚ 
ɦɚɤɫɢɦɚɥɶɧɿ ɜɢɬɪɚɬɢ ɜɨɞɢ ɞɨɳɨɜɢɯ ɩɚɜɨɞɤɿɜ ɬɟɩɥɨɝɨ ɩɟɪɿɨɞɭ (ɫɬɚɧɨɦ ɧɚ 2010 ɪɿɤ).  

ɉɪɚɤɬɢɱɧɨ ɳɨɪɿɱɧɨ ɬɨ ɜ ɨɞɧɿɣ, ɬɨ ɜ ɿɧɲɿɣ ɱɚɫɬɢɧɚɯ ɪɟɝɿɨɧɭ ɮɨɪɦɭɸɬɶɫɹ 
ɩɚɜɨɞɤɢ, ɹɤɿ ɡɚ ɫɜɨʀɦɢ ɪɨɡɦɿɪɚɦɢ ɧɚɛɥɢɠɚɸɬɶɫɹ ɿ ɧɚɜɿɬɶ ɩɟɪɟɜɢɳɭɸɬɶ ɿɫɬɨɪɢɱɧɿ, 
ɧɚɩɪɢɤɥɚɞ, ɩɚɜɨɞɤɢ 1λλ8, 2001 ɬɚ 2008 ɪɨɤɿɜ. ɋɩɟɰɿɚɥɿɫɬɚɦɢ ɩɟɪɿɨɞɢɱɧɨ 
ɡɞɿɣɫɧɸɸɬɶɫɹ ɭɬɨɱɧɟɧɧɹ ɣɦɨɜɿɪɧɢɫɧɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɜɢɧɹɬɤɨɜɨʀ ɩɨɜɬɨɪɸɜɚɥɶɧɨɫɬɿ.  

Ⱦɥɹ ɨɛґɪɭɧɬɭɜɚɧɧɹ ɪɨɡɪɚɯɭɧɤɨɜɨʀ ɦɟɬɨɞɢɤɢ ɜ ɦɟɠɚɯ ɬɟɪɢɬɨɪɿʀ ɍɤɪɚʀɧɫɶɤɢɯ 
Ʉɚɪɩɚɬ ɫɬɜɨɪɟɧɨ ɛɚɡɭ ɜɢɯɿɞɧɢɯ ɞɚɧɢɯ ɩɨ ɦɚɤɫɢɦɚɥɶɧɨɦɭ ɞɨɳɨɜɨɦɭ ɫɬɨɤɭ ɪɿɱɨɤ 
ɞɨɫɥɿɞɠɭɜɚɧɨʀ ɬɟɪɢɬɨɪɿʀ ɩɨ λ3 ɝɿɞɪɨɥɨɝɿɱɧɢɯ ɫɬɚɧɰɿɹɯ ɿ ɩɨɫɬɚɯ Ⱦɟɪɠɚɜɧɨʀ ɦɟɪɟɠɿ 
Ƚɿɞɪɨɦɟɬɫɥɭɠɛɢ. 

Ɍɪɢɜɚɥɿɫɬɶ ɱɚɫɨɜɢɯ ɪɹɞɿɜ ɫɩɨɫɬɟɪɟɠɟɧɶ ɡɚ ɫɬɨɤɨɦ ɜɨɞɢ ɧɚ ɞɨɫɥɿɞɠɭɜɚɧɿɣ 
ɬɟɪɢɬɨɪɿʀ ɫɬɚɧɨɜɢɬɶ ɜɿɞ 16 (ɪ. Ɋɿɤɚ - ɫ. ɇɢɠɧɿɣ Ȼɢɫɬɪɢɣ) ɞɨ λλ (ɪ. ɉɪɭɬ - ɦ. ɑɟɪɧɿɜɰɿ) 
ɪɨɤɿɜ. ɉɪɢ ɰɶɨɦɭ ɛɿɥɶɲɿɫɬɶ ɩɨɫɬɿɜ (76,3%) ɦɚɸɬɶ ɪɹɞɢ ɫɩɨɫɬɟɪɟɠɟɧɶ ɬɪɢɜɚɥɿɫɬɸ ɜɿɞ 
21 ɞɨ 60 ɪɨɤɿɜ, 1λ ɩɨɫɬɿɜ (20,5%) – ɛɿɥɶɲɟ 60 ɪɨɤɿɜ. Ɋɹɞɢ ɬɪɢɜɚɥɿɫɬɸ ɦɟɧɲɟ 20 ɪɨɤɿɜ 
ɯɚɪɚɤɬɟɪɧɿ ɥɢɲɟ ɞɥɹ 3 ɩɨɫɬɿɜ, ɳɨ ɫɬɚɧɨɜɢɬɶ 3,2% ɜɿɞ ɡɚɝɚɥɶɧɨʀ ɤɿɥɶɤɨɫɬɿ. ɇɚɣɛɿɥɶɲ 
ɬɪɢɜɚɥɢɣ ɪɹɞ – λλ ɪɨɤɿɜ (ɪ. ɉɪɭɬ - ɦ. ɑɟɪɧɿɜɰɿ). ɋɟɪɟɞɧɿɣ ɩɟɪɿɨɞ ɫɩɨɫɬɟɪɟɠɟɧɶ 
ɫɤɥɚɞɚє 48 ɪɨɤɿɜ. 

ɋɬɚɬɢɫɬɢɱɧɚ ɨɛɪɨɛɤɚ ɱɚɫɨɜɢɯ ɪɹɞɿɜ ɫɬɨɤɨɜɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɩɚɜɨɞɤɿɜ 
(ɜɨɞɨɩɿɥɶ) ɱɚɫɬɿɲɟ ɭɫɶɨɝɨ ɫɩɢɪɚєɬɶɫɹ ɧɚ ɦɟɬɨɞ ɦɨɦɟɧɬɿɜ, ɚ ɜ ɨɫɬɚɧɧɿ ɪɨɤɢ - ɿ ɧɚ 
ɦɟɬɨɞ ɧɚɣɛɿɥɶɲɨʀ ɩɪɚɜɞɨɩɨɞɿɛɧɨɫɬɿ Д1-3Ж. ɍ ɩɟɪɲɨɦɭ ɜɢɩɚɞɤɭ ɛɟɡɩɨɫɟɪɟɞɧɶɨ ɩɨ 
ɧɚɹɜɧɢɯ ɪɹɞɚɯ ɪɨɡɪɚɯɨɜɭɸɬɶɫɹ ɩɚɪɚɦɟɬɪɢ ɫɬɚɬɢɫɬɢɱɧɨɝɨ ɪɨɡɩɨɞɿɥɭμ ɫɟɪɟɞɧє 
ɚɪɢɮɦɟɬɢɱɧɟ ɪɹɞɿɜ х , ɤɨɟɮɿɰɿєɧɬɢ ɜɚɪɿɚɰɿʀ vC  ɿ ɚɫɢɦɟɬɪɿʀ sC , ɭ ɞɪɭɝɨɦɭ - ɫɟɪɟɞɧє, 

vC  ɿ ɫɩɿɜɜɿɞɧɨɲɟɧɧɹ vs CC . Ʉɿɧɰɟɜɨɸ ɰɿɥɥɸ ɫɬɚɬɢɫɬɢɱɧɨɝɨ ɚɧɚɥɿɡɭ ɱɚɫɨɜɢɯ ɪɹɞɿɜ 
ɫɬɨɤɨɜɢɯ ɜɟɥɢɱɢɧ є ɜɢɡɧɚɱɟɧɧɹ ɪɨɡɪɚɯɭɧɤɨɜɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɪɿɡɧɨʀ ɣɦɨɜɿɪɧɨɫɬɿ 
ɩɟɪɟɜɢɳɟɧɧɹ Ɋ%. 


