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Ƚɨɩɰɿɣ Ɇ.ȼ. 
Ɉɞɟɫɶɤɢɣ ɞɟɪɠɚɜнɢɣ ɟɤɨлɨɝɿɱнɢɣ ɭнɿɜɟɪɫɢɬɟɬ, ɦ. Ɉɞɟɫɚ 

 
ɍɁȺȽȺɅɖɇȿɇɇə ɌɊɂȼȺɅɈɋɌȱ ɋɏɂɅɈȼɈȽɈ ɉɊɂɉɅɂȼɍ ɉȺȼɈȾɄɈȼɈȽɈ 

ɋɌɈɄɍ ɌȿɉɅɈȽɈ ɉȿɊȱɈȾɍ ɇȺ ɊȱɑɄȺɏ ɍɄɊȺȲɇɋɖɄɂɏ ɄȺɊɉȺɌ 
 
Ʉɥɸɱɨɜɿ ɫɥɨɜɚ: ɬɪɢɜɚлɿɫɬɶ ɫɯɢлɨɜɨɝɨ ɩɪɢɩлɢɜɭ, ɞɨɳɨɜɿ ɩɚɜɨɞɤɢ, ɩɪɨɫɬɨɪɨɜɿ 

ɭɡɚɝɚлɶнɟннɹ, ɩɚɜɨɞɤɨɜɢɣ ɫɬɿɤ 
 

ȼɫɬɭɩ. Ɍɪɢɜɚɥɿɫɬɶ ɫɯɢɥɨɜɨɝɨ ɩɪɢɩɥɢɜɭ, ɹɤ ɣ ɿɧɲɿ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɯɢɥɨɜɨɝɨ 
ɫɬɨɤɭ, ɜ ɩɟɪɿɨɞɢ ɮɨɪɦɭɜɚɧɧɹ ɞɨɳɨɜɢɯ ɩɚɜɨɞɤɿɜ ɿ ɜɟɫɧɹɧɢɯ ɜɨɞɨɩɿɥɶ є ɨɞɧɢɦɢ ɡ 
ɩɪɨɜɿɞɧɢɯ ɩɚɪɚɦɟɬɪɿɜ ɭ ɪɨɡɪɚɯɭɧɤɨɜɢɯ ɫɯɟɦɚɯ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɫɬɨɤɭ ɿ ɜɯɨɞɹɬɶ ɞɨ ʀɯ 
ɫɬɪɭɤɬɭɪɢ ɭ ɹɜɧɨɦɭ ɚɛɨ ɩɪɢɯɨɜɚɧɨɦɭ ɜɢɝɥɹɞɿ.  

ȼɢɯɨɞɹɱɢ ɡ ɬɟɨɪɿʀ ɪɭɫɥɨɜɢɯ ɿɡɨɯɪɨɧ, ɦɚɤɫɢɦɚɥɶɧɢɣ ɦɨɞɭɥɶ ɫɯɢɥɨɜɨɝɨ ɩɪɢɩɥɢɜɭ 
ɛɟɡɩɨɫɟɪɟɞɧɶɨ ɡɚɥɟɠɢɬɶ ɜɿɞ ɬɪɶɨɯ ɫɤɥɚɞɨɜɢɯ ɫɯɢɥɨɜɢɯ ɝɿɞɪɨɝɪɚɮɿɜ (ɲɚɪɭ ɫɬɨɤɭ, 
ɬɪɢɜɚɥɨɫɬɿ ɩɪɢɩɥɢɜɭ ɿ ɤɨɟɮɿɰɿєɧɬɚ ɣɨɝɨ ɱɚɫɨɜɨʀ ɧɟɪɿɜɧɨɦɿɪɧɨɫɬɿ), ɬɨɛɬɨ Д1Ж. 
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ɞɟ mq  - ɦɚɤɫɢɦɚɥɶɧɢɣ ɦɨɞɭɥɶ ɫɯɢɥɨɜɨɝɨ ɩɪɢɩɥɢɜɭ; nn /)1+(  - ɤɨɟɮɿɰɿєɧɬ ɱɚɫɨɜɨʀ 
ɧɟɪɿɜɧɨɦɿɪɧɨɫɬɿ ɫɯɢɥɨɜɨɝɨ ɩɪɢɩɥɢɜɭ; 0T  - ɬɪɢɜɚɥɿɫɬɶ ɫɯɢɥɨɜɨɝɨ ɩɪɢɩɥɢɜɭ; mY  - ɲɚɪ 
ɫɯɢɥɨɜɨɝɨ ɫɬɨɤɭ. 

Ɇɚɬɟɪɿɚɥɢ ɬɚ ɨɛ'єɤɬ ɞɨɫɥɿɞɠɟɧɧɹ. Ⱦɥɹ ɞɨɫɥɿɞɠɟɧɶ ɬɚ ɚɧɚɥɿɡɭ ɞɨɳɨɜɨɝɨ ɫɬɨɤɭ 
ɧɚ ɪɿɱɤɚɯ ɍɤɪɚʀɧɫɶɤɢɯ Ʉɚɪɩɚɬ ɜɢɤɨɪɢɫɬɚɧɿ ɛɚɝɚɬɨɪɿɱɧɿ ɱɚɫɨɜɿ ɪɹɞɢ ɩɨ ɲɚɪɚɯ ɬɚ 
ɦɚɤɫɢɦɚɥɶɧɢɯ ɜɢɬɪɚɬɚɯ ɜɨɞɢ ɞɨɳɨɜɢɯ ɩɚɜɨɞɤɿɜ ɬɟɩɥɨɝɨ ɩɟɪɿɨɞɭ 93 
ɝɿɞɪɨɦɟɬɟɨɪɨɥɨɝɿɱɧɢɯ ɫɬɚɧɰɿɣ ɬɚ ɩɨɫɬɿɜ (ɩɨ 2010 ɪɿɤ, ɜɤɥɸɱɧɨ). ɉɟɪɿɨɞɢ 
ɫɩɨɫɬɟɪɟɠɟɧɶ ɛɿɥɶɲɿ ɧɿɠ 15 ɪɨɤɿɜ ɿ ɩɥɨɳɚɯ ɜɨɞɨɡɛɨɪɿɜ ɜɿɞ 18,1 ɤɦ2 (ɪ. Ʉɚɦ'ɹɧɤɚ – ɫ. 
Ⱦɨɪɚ) ɞɨ 9140 ɤɦ2 (ɪ. Ɍɢɫɚ – ɫɦɬ ȼɢɥɨɤ). ɇɚɣɛɿɥɶɲ ɬɪɢɜɚɥɢɣ ɪɹɞ ɫɬɚɧɨɜɢɬɶ 99 ɪɨɤɿɜ 
(ɪ. ɉɪɭɬ - ɦ. ɑɟɪɧɿɜɰɿ), ɧɚɣɦɟɧɲɢɣ - 16 ɪɨɤɿɜ (ɪ. Ɋɿɤɚ - ɫ. ɇɢɠɧɿɣ Ȼɢɫɬɪɢɣ). 

ɍ ɜɿɞɩɨɜɿɞɧɨɫɬɿ ɡ ɪɟɤɨɦɟɧɞɚɰɿɹɦɢ ɧɨɪɦɚɬɢɜɧɨɝɨ ɞɨɤɭɦɟɧɬɭ ɋɇɢɉ 2.01.14-83 
Д2Ж, ɫɬɚɬɢɫɬɢɱɧɚ ɨɛɪɨɛɤɚ ɦɚɤɫɢɦɚɥɶɧɢɯ ɜɢɬɪɚɬ ɜɨɞɢ ɬɚ ɲɚɪɿɜ ɫɬɨɤɭ ɩɪɨɜɨɞɢɥɚɫɶ 
ɞɜɨɦɚ ɦɟɬɨɞɚɦɢ - ɦɨɦɟɧɬɿɜ ɬɚ ɧɚɣɛɿɥɶɲɨʀ ɩɪɚɜɞɨɩɨɞɿɛɧɨɫɬɿ. Ȳɯ ɚɧɚɥɿɡ ɩɨɤɚɡɚɜ, ɳɨ 
ɡɚ ɨɛɨɦɚ ɦɟɬɨɞɚɦɢ ɨɞɟɪɠɚɧɿ ɩɪɚɤɬɢɱɧɨ ɨɞɧɚɤɨɜɿ ɡɧɚɱɟɧɧɹ ɤɨɟɮɿɰɿєɧɬɿɜ ɜɚɪɿɚɰɿʀ. 
Ɍɨɱɧɿɫɬɶ ɜɯɿɞɧɢɯ ɞɚɧɢɯ ɩɨ ɦɚɤɫɢɦɚɥɶɧɨɦɭ ɫɬɨɤɭ ɞɨɳɨɜɢɯ ɩɚɜɨɞɤɿɜ 1%-ʀ ɣɦɨɜɿɪɧɨɫɬɿ 
ɳɨɪɿɱɧɨɝɨ ɩɟɪɟɜɢɳɟɧɧɹ ɧɚ ɪɿɱɤɚɯ ɍɤɪɚʀɧɫɶɤɢɯ Ʉɚɪɩɚɬ ɨɰɿɧɸєɬɶɫɹ ɧɚ ɪɿɜɧɿ 15,8% Д3Ж. 

əɤ ɜɠɟ ɡɚɡɧɚɱɚɥɨɫɹ ɜɢɳɟ, ɞɥɹ ɪɨɡɪɨɛɤɢ ɦɟɬɨɞɢɤɢ ɪɨɡɪɚɯɭɧɤɭ ɯɚɪɚɤɬɟɪɢɫɬɢɤ 
ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɫɬɨɤɭ ɞɨɳɨɜɢɯ ɩɚɜɨɞɤɿɜ ɧɚ ɪɿɱɤɚɯ ɍɤɪɚʀɧɫɶɤɢɯ Ʉɚɪɩɚɬ ɛɭɥɚ ɨɛɪɚɧɚ 
ɫɬɪɭɤɬɭɪɚ ɨɩɟɪɚɬɨɪɧɨɝɨ ɬɢɩɭ Д1, 4Ж. ȼɨɧɚ ɭɫɭɜɚє ɞɟɹɤɿ ɧɟɞɨɥɿɤɢ, ɳɨ ɜɢɧɢɤɚɸɬɶ ɩɪɢ 
ɜɢɤɨɪɢɫɬɚɧɧɿ ɧɨɪɦɚɬɢɜɧɨɝɨ ɞɨɤɭɦɟɧɬɭ ɋɇɢɉ 2.01.14-83. 

Ɋɟɚɥɿɡɚɰɿɹ (1) ɩɟɪɟɞɛɚɱɚє ɜɢɡɧɚɱɟɧɧɹ ɭɫɿɯ ɫɤɥɚɞɨɜɢɯ, ɚɥɟ ɭ ɰɿɣ ɫɬɚɬɬɿ 
ɪɨɡɝɥɹɞɚєɬɶɫɹ ɥɢɲɟ ɪɨɡɪɚɯɭɧɤɨɜɚ ɬɪɢɜɚɥɿɫɬɶ ɫɯɢɥɨɜɨɝɨ ɩɪɢɩɥɢɜɭ 0T  ɞɨ ɪɭɫɥɨɜɨʀ 
ɦɟɪɟɠɿ. 
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ɇɚɭɤɨɜɨ-ɦɟɬɨɞɢɱɧɿ ɪɟɤɨɦɟɧɞɚɰɿʀ ɳɨɞɨ ɜɢɡɧɚɱɟɧɧɹ ɪɨɡɪɚɯɭɧɤɨɜɨʀ 
ɬɪɢɜɚɥɨɫɬɿ ɫɯɢɥɨɜɨɝɨ ɩɪɢɩɥɢɜɭ ɜɨɞɢ ɞɨ ɪɭɫɥɨɜɨʀ ɦɟɪɟɠɿ. ȼɿɞɫɭɬɧɿɫɬɶ 
ɫɩɨɫɬɟɪɟɠɟɧɶ ɡɚ ɫɯɢɥɨɜɢɦ ɩɪɢɩɥɢɜɨɦ є ɩɪɢɱɢɧɨɸ ɬɨɝɨ, ɳɨ ɬɚɤɢɣ ɜɚɠɥɢɜɢɣ ɱɢɧɧɢɤ 
ɬɪɚɧɫɮɨɪɦɚɰɿʀ ɚɬɦɨɫɮɟɪɧɢɯ ɨɩɚɞɿɜ ɧɚ ɫɯɢɥɚɯ, ɹɤ ɬɪɢɜɚɥɿɫɬɶ ɩɪɢɩɥɢɜɭ, ɞɨɫɢɬɶ ɱɚɫɬɨ 
ɜɪɚɯɨɜɭєɬɶɫɹ ɭ ɮɨɪɦɭɥɚɯ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɫɬɨɤɭ ɨɩɨɫɟɪɟɞɤɨɜɚɧɨ, ɬɨɛɬɨ ɜɯɨɞɢɬɶ ɭ ɬɿ 
ɱɢ ɿɧɲɿ ɪɨɡɪɚɯɭɧɤɨɜɿ ɤɨɦɩɥɟɤɫɢ.  

Ɉɛɱɢɫɥɸɜɚɥɶɧɚ ɩɪɨɰɟɞɭɪɚ ɜɫɬɚɧɨɜɥɟɧɧɹ ɬɪɢɜɚɥɨɫɬɿ ɫɯɢɥɨɜɨɝɨ ɩɪɢɩɥɢɜɭ ɭ 
ɫɬɪɭɤɬɭɪɿ ɮɨɪɦɭɥ, ɡɚɫɧɨɜɚɧɢɯ ɧɚ ɬɟɨɪɿʀ ɪɭɫɥɨɜɢɯ ɿɡɨɯɪɨɧ, є ɛɿɥɶɲ ɫɤɥɚɞɧɨɸ ɭ 
ɩɨɪɿɜɧɹɧɧɿ ɿɡ ɧɚɣɛɿɥɶɲ ɩɪɨɫɬɢɦɢ ɜɚɪɿɚɧɬɚɦɢ, ɹɤɿ ɦɨɠɭɬɶ ɛɭɬɢ ɪɟɚɥɿɡɨɜɚɧɢɦɢ ɜ 
ɫɬɪɭɤɬɭɪɚɯ ɝɟɨɦɟɬɪɢɱɧɢɯ ɦɨɞɟɥɟɣ. Ɍɨɦɭ ɜɿɞɧɨɫɧɨ 0T  ɦɨɠɧɚ ɫɤɨɪɢɫɬɚɬɢɫɶ 
ɪɿɜɧɹɧɧɹɦ Д1Ж: 

- ɩɪɢ 0,1</ 0Тtɪ  
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ȼɢɡɧɚɱɟɧɧɹ 0T  ɜ ɫɬɪɭɤɬɭɪɚɯ (2) ɿ (3) ɭɫɤɥɚɞɧɹєɬɶɫɹ ɬɢɦ, ɳɨ ɜ ɤɨɠɧɿɣ ɡ ɧɢɯ, ɤɪɿɦ 

0T , ɧɟɜɿɞɨɦɢɦ ɡɚɥɢɲɚєɬɶɫɹ ɳɟ ɣ ɤɨɟɮɿɰɿєɧɬ ɪɭɫɥɨ-ɡɚɩɥɚɜɧɨɝɨ ɪɟɝɭɥɸɜɚɧɧɹ F . ɍ 
ɫɜɨɸ ɱɟɪɝɭ ɧɚɹɜɧɿ ɪɿɜɧɹɧɧɹ ɧɟ ɭɬɜɨɪɸɸɬɶ ɫɢɫɬɟɦɢ. Ɍɨɦɭ ɤɨɠɧɟ ɡ ɪɿɜɧɹɧɶ ɧɟɨɛɯɿɞɧɨ 
ɪɨɡɝɥɹɞɚɬɢ ɜ ɞɜɚ ɟɬɚɩɢ (ɡ ɧɚɤɥɚɞɚɧɧɹɦ ɨɛɦɟɠɟɧɶ ɧɚ ɩɚɪɚɦɟɬɪ F ), ɩɪɢɣɦɚɸɱɢ ɧɚ 
ɩɟɪɲɨɦɭ ɟɬɚɩɿ F =1,0. ɋɥɿɞ ɬɚɤɨɠ ɡɚɭɜɚɠɢɬɢ, ɳɨ ɡɚ ɬɚɤɢɯ ɭɦɨɜ ɧɚ ɩɟɪɲɨɦɭ ɟɬɚɩɿ 
ɚɥɝɟɛɪɚʀɱɧɢɦ ɲɥɹɯɨɦ ɛɭɞɟ ɜɢɪɿɲɭɜɚɬɢɫɶ ɥɢɲɟ ɪɿɜɧɹɧɧɹ (3). ɓɨɞɨ ɪɿɜɧɹɧɧɹ (2), ɚ 
ɫɚɦɟ ɡ ɧɶɨɝɨ ɪɨɡɩɨɱɢɧɚєɬɶɫɹ ɩɪɨɰɟɞɭɪɚ ɜɢɡɧɚɱɟɧɧɹ 0T , ɬɨ ɜɨɧɨ ɬɪɚɧɫɰɟɧɞɟɧɬɧɨɝɨ 
ɬɢɩɭ ɿ ɞɥɹ ɫɜɨɝɨ ɜɢɪɿɲɟɧɧɹ ɩɨɬɪɟɛɭє ɡɚɥɭɱɟɧɧɹ ɨɛɱɢɫɥɸɜɚɥɶɧɢɯ ɦɟɬɨɞɿɜ. Ⱦɨɫɢɬɶ 
ɟɮɟɤɬɢɜɧɢɦ, ɧɚ ɧɚɲ ɩɨɝɥɹɞ, ɦɨɠɟ ɛɭɬɢ ɡɚɫɬɨɫɭɜɚɧɧɹ ɦɟɬɨɞɭ ɩɪɨɫɬɨʀ ɨɞɧɨɤɪɨɤɨɜɨʀ 
ɿɬɟɪɚɰɿʀ. Ɋɿɜɧɹɧɧɹ (2) ɦɚє ɞɜɚ ɞɿɣɫɧɢɯ ɤɨɪɧɿ, ɩɪɢɱɨɦɭ ɮɿɡɢɱɧɨ ɡɚɞɨɜɨɥɶɧɹɸɱɢɦ 
ɜɢɪɿɲɟɧɧɸ ɩɨɫɬɚɜɥɟɧɢɯ ɡɚɞɚɱ, ɫɥɭɠɢɬɶ ɜɟɪɯɧɿɣ ɡ ɧɢɯ. Ɉɫɶ ɱɨɦɭ ɩɪɨɩɨɧɭєɬɶɫɹ 
ɧɭɥɶɨɜɟ ɧɚɛɥɢɠɟɧɧɹ 0T  ɡɚɜɠɞɢ ɪɨɡɩɨɱɢɧɚɬɢ ɡ ɞɟɹɤɨɝɨ ɱɢɫɥɚ, ɛɿɥɶɲɨɝɨ ɡɚ 
ɬɪɢɜɚɥɿɫɬɶ ɪɭɫɥɨɜɨɝɨ ɞɨɛɿɝɚɧɧɹ ɪt . Ɍɨɱɧɿɫɬɶ, ɡ ɹɤɨɸ ɜɿɞɛɭɜɚєɬɶɫɹ ɿɬɟɪɚɰɿɹ ɡɚɞɚєɬɶɫɹ 
ɞɨɫɥɿɞɧɢɤɨɦ. ɉɨɫɥɿɞɨɜɧɿɫɬɶ ɨɛɱɢɫɥɸɜɚɥɶɧɢɯ ɩɪɨɰɟɞɭɪ ɜɿɞɛɭɜɚєɬɶɫɹ ɚɜɬɨɦɚɬɢɱɧɨ. 
Ɂɚɞɚɧɟ ɡɚɜɿɞɨɦɨ ɛɿɥɶɲɟ, ɧɿɠ ɪt , ɩɨɱɚɬɤɨɜɟ ɧɚɛɥɢɠɟɧɧɹ ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɞɥɹ 
ɡɞɿɣɫɧɟɧɧɹ ɩɨɲɭɤɭ ɤɨɪɟɧɹ 0T  ɭ ɪɿɜɧɹɧɧɿ (2). ɇɚ ɤɨɠɧɨɦɭ ɤɪɨɰɿ ɜɿɞɛɭɜɚєɬɶɫɹ 
ɩɨɪɿɜɧɹɧɧɹ ɨɛɱɢɫɥɟɧɶ 0T  ɡ ɬɪɢɜɚɥɿɫɬɸ ɪɭɫɥɨɜɨɝɨ ɞɨɛɿɝɚɧɧɹ ɪt . əɤɳɨ ɧɚ ɹɤɨɦɭɫɶ 
ɤɪɨɰɿ 0Ttɪ  , ɚ ɡɚɞɚɧɚ ɬɨɱɧɿɫɬɶ ɧɟ ɞɨɫɹɝɚєɬɶɫɹ, ɬɨ ɩɨɲɭɤ ɬɪɢɜɚɥɨɫɬɿ 0T  ɛɭɞɟ 
ɜɿɞɛɭɜɚɬɢɫɹ ɭ ɫɬɪɭɤɬɭɪɿ ɪɿɜɧɹɧɧɹ (3), ɚɥɟ ɜɠɟ ɚɥɝɟɛɪɚʀɱɧɢɦ ɲɥɹɯɨɦ Д1Ж. 

ɉɿɫɥɹ ɜɢɪɿɲɟɧɧɹ ɡɚɞɚɱɿ ɜɫɬɚɧɨɜɥɟɧɧɹ 0T  ɧɚ ɩɟɪɲɨɦɭ ɟɬɚɩɿ ɩɨɞɚɥɶɲɢɦ є 
ɩɨɛɭɞɭɜɚɧɧɹ ɡɚɥɟɠɧɨɫɬɿ 0T  ɜɿɞ ɪɨɡɦɿɪɭ ɜɨɞɨɡɛɨɪɿɜ. Ɂɚ ʀʀ ɞɨɩɨɦɨɝɨɸ ɜɢɡɧɚɱɚєɬɶɫɹ 
ɫɟɪɟɞɧɹ ɞɥɹ ɪɟɝɿɨɧɭ ɜɟɥɢɱɢɧɚ 0T 0'T , ɹɤ ɜɿɞɪɿɡɨɤ ɧɚ ɨɫɿ ɨɪɞɢɧɚɬ ɡɚɥɟɠɧɨɫɬɿ 

)1lg(0  FfT ɩɪɢ F=0. 

Ɉɛɟɪɧɟɧɢɦ ɲɥɹɯɨɦ ɜɫɬɚɧɨɜɥɸɸɬɶɫɹ ɜɿɞɩɨɜɿɞɧɿ ɤɨɟɮɿɰɿєɧɬɢ ɪɭɫɥɨ-ɡɚɩɥɚɜɧɨɝɨ 
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ɡɚɪɟɝɭɥɸɜɚɧɧɹ F . Ȳɯ ɭɡɚɝɚɥɶɧɟɧɧɹ, ɜɢɤɨɧɭєɬɶɫɹ ɝɪɚɮɿɱɧɢɦ ɲɥɹɯɨɦ ɩɪɢ 
ɜɢɤɨɪɢɫɬɚɧɧɿ ɮɭɧɤɰɿʀ ɜɢɝɥɹɞɭ Д1Ж 

.
)1lg(  Fb

eF  (4) 

Ɍɟɩɟɪ, ɡɚ ɧɚɹɜɧɿɫɬɸ ɡɚɥɟɠɧɨɫɬɿ F =f(F), ɧɚ ɞɪɭɝɨɦɭ ɟɬɚɩɿ ɡɞɿɣɫɧɸєɬɶɫɹ 
ɨɫɬɚɬɨɱɧɟ ɜɢɪɿɲɟɧɧɹ ɪɿɜɧɹɧɶ (2) ɿ (3) ɜɿɞɧɨɫɧɨ 0T . ɇɟɨɛɯɿɞɧɨ ɡɚɭɜɚɠɢɬɢ, ɳɨ ɧɚ 
ɡɚɥɟɠɧɨɫɬɹɯ F  ɜɿɞ  1lg F  ɡɝɥɚɞɠɭɸɱɚ ɥɿɧɿɹ ɩɪɨɜɨɞɢɬɶɫɹ ɬɚɤɢɦ ɱɢɧɨɦ, ɳɨɛ ɜɨɧɚ 
ɜɢɯɨɞɢɥɚ ɡɿ ɫɜɨɝɨ ɜɟɪɯɧɶɨɝɨ ɝɪɚɧɢɱɧɨɝɨ ɡɧɚɱɟɧɧɹ F =1,0 ɩɪɢ 0F . ɍ ɩɨɞɚɥɶɲɨɦɭ 
ɩɪɢ ɡɛɿɥɶɲɟɧɧɿ F  ɩɚɪɚɦɟɬɪ F  ɦɚє ɭɛɭɜɚɸɱɢɣ ɯɚɪɚɤɬɟɪ. 

Ɂɚɤɿɧɱɭєɬɶɫɹ ɨɛɱɢɫɥɸɜɚɥɶɧɚ ɤɨɦɩ’ɸɬɟɪɧɚ ɩɪɨɰɟɞɭɪɚ ɮɿɧɚɥɶɧɢɦɢ ɡɧɚɱɟɧɧɹɦɢ 
0T , ɹɤɿ ɩɿɞɥɹɝɚɸɬɶ ɞɨɫɥɿɞɠɟɧɧɸ ɧɚ ʀɯ ɡɚɥɟɠɧɿɫɬɶ ɜɿɞ ɦɿɫɰɟɜɢɯ ɱɢɧɧɢɤɿɜ (ɡɚɥɿɫɟɧɨɫɬɿ, 

ɡɚɛɨɥɨɱɟɧɨɫɬɿ, ɡɚɤɚɪɫɬɨɜɚɧɨɫɬɿ ɜɨɞɨɡɛɨɪɿɜ) ɬɚ ʀɯ ɜɢɫɨɬɧɨɝɨ ɩɨɥɨɠɟɧɧɹ. 
ɇɚ ɤɚɮɟɞɪɿ ɝɿɞɪɨɥɨɝɿʀ ɫɭɲɿ ɈȾȿɄɍ ɡɚɩɪɨɩɨɧɨɜɚɧɚ ɨɛɱɢɫɥɸɜɚɥɶɧɚ ɩɪɨɝɪɚɦɚ 

«CКРЮКr», ɡɚ ɞɨɩɨɦɨɝɨɸ ɹɤɨʀ ɚɜɬɨɦɚɬɢɡɨɜɚɧɨ ɩɪɨɰɟɞɭɪɭ ɩɨɲɭɤɭ 0T  ɜ ɫɬɪɭɤɬɭɪɿ 
ɪɿɜɧɹɧɶ (2) ɚɛɨ (3). 

ɉɪɢ ɜɢɡɧɚɱɟɧɧɿ ɬɪɢɜɚɥɨɫɬɿ ɫɯɢɥɨɜɨɝɨ ɩɪɢɩɥɢɜɭ 0T  ɩɨɫɬɚє ɩɨɬɪɟɛɚ ɣ ɭ 
ɜɢɡɧɚɱɟɧɧɿ ɤɨɟɮɿɰɿєɧɬɚ ɱɚɫɨɜɨʀ ɧɟɪɿɜɧɨɦɿɪɧɨɫɬɿ ɫɯɢɥɨɜɨɝɨ ɩɪɢɩɥɢɜɭ nn /)1+( . ȼɿɧ 

ɜɫɬɚɧɨɜɥɸєɬɶɫɹ ɡɚ ɦɟɬɨɞɨɦ, ɹɤɢɣ ɫɜɨɝɨ ɱɚɫɭ ɛɭɜ ɡɚɩɪɨɩɨɧɨɜɚɧɢɣ Є.Ⱦ. Ƚɨɩɱɟɧɤɨɦ 
Д5Ж ɿ ɛɚɡɭєɬɶɫɹ ɧɚ ɞɚɧɢɯ ɦɟɪɟɠɿ ɝɿɞɪɨɥɨɝɿɱɧɢɯ ɫɬɚɧɰɿɣ ɿ ɩɨɫɬɿɜ. 

Ⱦɥɹ ɨɛґɪɭɧɬɭɜɚɧɧɹ nn /)1+(  ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ ɤɨɟɮɿɰɿєɧɬɢ ɱɚɫɨɜɨʀ 
ɧɟɪɿɜɧɨɦɿɪɧɨɫɬɿ ɪɭɫɥɨɜɨɝɨ ɫɬɨɤɭ 11 /)1+( mm . ȿɤɫɬɪɚɩɨɥɹɰɿɹ ɡɚɥɟɠɧɨɫɬɿ 

)(=/)1+( 11 Ffmm  ɧɚ ɜɿɫɶ ɨɪɞɢɧɚɬ є ɲɭɤɚɧɟ ɡɧɚɱɟɧɧɹ ɩɚɪɚɦɟɬɪɚ 
( ) nnmm

F
/)1+(=/)1+(

0=11 . 

Ⱦɥɹ ɝɿɪɫɶɤɢɯ ɪɿɱɨɤ ɍɤɪɚʀɧɫɶɤɢɯ Ʉɚɪɩɚɬ 
n

n 1+
 = 9,19, ɚ 12,0n . 

ɇɚɭɤɨɜɨ-ɦɟɬɨɞɢɱɧɿ ɪɟɤɨɦɟɧɞɚɰɿʀ ɳɨɞɨ ɩɪɨɫɬɨɪɨɜɨɝɨ ɭɡɚɝɚɥɶɧɟɧɧɹ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɫɯɢɥɨɜɨɝɨ ɩɪɢɩɥɢɜɭ ɪɿɱɨɤ. ɉɪɨɫɬɨɪɨɜɿ ɭɡɚɝɚɥɶɧɟɧɧɹ ɦɨɠɥɢɜɿ ɭ 
ɮɨɪɦɿ ɪɚɣɨɧɿɜ ɚɛɨ ɩɪɟɞɫɬɚɜɥɟɧɧɹ 0T  ɡɚ ɞɨɩɨɦɨɝɨɸ ɤɚɪɬ. ɉɪɨɩɨɧɭєɬɶɫɹ ɬɚɤɚ 
ɩɨɫɥɿɞɨɜɧɿɫɬɶ ɡɞɿɣɫɧɟɧɧɹ ɩɪɨɫɬɨɪɨɜɢɯ ɭɡɚɝɚɥɶɧɟɧɶ 0T : 

1. ɋɩɨɱɚɬɤɭ ɮɿɧɚɥɶɧɿ ɜɟɥɢɱɢɧɢ ɬɪɢɜɚɥɨɫɬɿ ɫɯɢɥɨɜɨɝɨ ɩɪɢɩɥɢɜɭ 0T  

ɩɟɪɟɜɿɪɹɸɬɶɫɹ ɧɚ ɧɨɪɦɚɥɶɧɿɫɬɶ ɡɚ ɞɨɩɨɦɨɝɨɸ ɤɪɢɬɟɪɿɸ Ƚɚɭɫɚ Д2Ж 

25,1
2

0

0  
T

T
, (5) 

ɞɟ 
0T  - ɫɟɪɟɞɧє ɤɜɚɞɪɚɬɢɱɧɟ ɜɿɞɯɢɥɟɧɧɹ 0T  ɜɿɞ ɫɟɪɟɞɧɶɨɝɨ ɬɟɪɢɬɨɪɿɚɥɶɧɨɝɨ 

( cepT ,0 ); 
0T  - ɫɟɪɟɞɧє ɚɪɢɮɦɟɬɢɱɧɟ ɜɿɞɯɢɥɟɧɧɹ 

əɤɳɨ ɜɢɯɿɞɧɿ ɦɚɬɟɪɿɚɥɢ ɡɚɞɨɜɨɥɶɧɹɸɬɶ ɭɦɨɜɿ (5), ɬɨ ɧɚ ɰɶɨɦɭ ɩɪɨɫɬɨɪɨɜɟ 
ɭɡɚɝɚɥɶɧɟɧɧɹ ɿ ɡɚɤɿɧɱɭєɬɶɫɹ ɩɪɢ 0T , ɹɤɟ ɞɨɪɿɜɧɸє ɫɟɪɟɞɧɶɨɦɭ ɡ N  ɨɛ’єɤɬɿɜ. 

ɇɟɜɿɞɩɨɜɿɞɧɿɫɬɶ ɞɚɧɢɯ ɤɪɢɬɟɪɿɸ Ƚɚɭɫɚ є ɩɿɞɫɬɚɜɨɸ ɞɥɹ ɩɨɞɚɥɶɲɢɯ ɞɨɫɥɿɞɠɟɧɶ 
0T , ɚɥɟ ɜɠɟ ɜ ɡɚɥɟɠɧɨɫɬɿ ɜɿɞ ɦɿɫɰɟɜɢɯ ɱɢɧɧɢɤɿɜ. 

2. Ȼɭɞɭєɬɶɫɹ ɡɚɥɟɠɧɿɫɬɶ 0T  ɜɿɞ ɦɿɫɰɟɜɢɯ ɮɚɤɬɨɪɿɜ. ɇɟɨɛɯɿɞɧɨ ɩɪɢ ɰɶɨɦɭ ɦɚɬɢ 
ɧɚ ɭɜɚɡɿ, ɳɨ ɦɟɬɨɞɢɱɧɨ ɩɨ ɪɿɡɧɨɦɭ ɡɞɿɣɫɧɸɸɬɶɫɹ ɭɡɚɝɚɥɶɧɟɧɧɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤ 
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ɩɚɜɨɞɤɨɜɨɝɨ ɿ ɩɨɜɟɧɟɜɨɝɨ ɫɬɨɤɭ. 
ɉɪɨɫɬɨɪɨɜɟ ɭɡɚɝɚлɶнɟннɹ 0Т  ɞɨɳɨɜɢɯ ɩɚɜɨɞɤɿɜ. ȼɪɚɯɨɜɭɸɱɢ ɥɨɤɚɥɶɧɢɣ 

ɯɚɪɚɤɬɟɪ ɩɚɜɨɞɤɨɮɨɪɦɭɸɱɢɯ ɨɩɚɞɿɜ, ɜɢɯɿɞɧɿ ɩɨɛɭɞɭɜɚɧɧɹ ɡɚɥɟɠɧɨɫɬɟɣ 
.).(0 шɩнfT    ɧɟ є ɟɮɟɤɬɢɜɧɢɦ ɧɚɭɤɨɜɨ-ɦɟɬɨɞɢɱɧɢɦ ɩɪɢɣɨɦɨɦ. Ɍɨɦɭ, ɩɨɱɢɧɚɸɱɢ 

ɚɧɚɥɿɡ ɮɚɤɬɨɪɧɨʀ ɨɛɭɦɨɜɥɟɧɨɫɬɿ 0T , ɞɨɰɿɥɶɧɨ ɩɨɱɢɧɚɬɢ ɡ ɜɢɫɨɬɧɨɝɨ ɩɨɥɨɠɟɧɧɹ 
ɜɨɞɨɡɛɨɪɿɜ, ɚ ɩɨɬɿɦ ɩɨɫɬɭɩɨɜɨ ɞɨɫɥɿɞɢɬɢ ɜɩɥɢɜ ɧɚ ɫɯɢɥɨɜɭ ɡɚɪɟɝɭɥɶɨɜɚɧɿɫɬɶ 
ɩɚɜɨɞɤɨɜɨɝɨ ɫɬɨɤɭ ɡɚɥɿɫɟɧɨɫɬɿ ɿ ɡɚɛɨɥɨɱɟɧɨɫɬɿ. ɉɪɢɜɟɞɟɧɿ ɜɟɥɢɱɢɧɢ  ɩɪТТ 00   

ɜɢɡɧɚɱɚɸɬɶɫɹ ɡɚ ɪɿɜɧɹɧɧɹɦ 

 
ɛлН

ɩɪ kkk

ТТ  0
0 . (6) 

Ɉɫɟɪɟɞɧɸɸɬɶɫɹ ɜɨɧɢ ɭ ɦɟɠɚɯ ɪɨɡɝɥɹɞɭɜɚɧɨʀ ɬɟɪɢɬɨɪɿʀ ɚɛɨ ɪɚɣɨɧɭɸɬɶɫɹ. 
Ɍɚɤɢɦ ɱɢɧɨɦ, ɚɜɬɨɪɨɦ ɩɪɢ ɨɛґɪɭɧɬɭɜɚɧɧɿ 0T  ɩɪɨɩɨɧɭɸɬɶɫɹ ɦɟɬɨɞɢɱɧɿ ɩɿɞɯɨɞɢ, 

ɹɤɿ ɫɩɢɪɚɸɬɶɫɹ ɧɚ ɫɬɪɭɤɬɭɪɢ ɨɛ’єɦɧɨɝɨ ɬɢɩɭ ɿ ɨɩɟɪɚɬɨɪɧɿ ɦɨɞɟɥɿ. 
Ɇɟɬɨɞɢ ɬɚ ɪɟɡɭɥɶɬɚɬɢ ɞɨɫɥɿɞɠɟɧɶ. ɉɪɢɫɬɭɩɚɸɱɢ ɞɨ ɭɡɚɝɚɥɶɧɟɧɧɹ 0Т  ɩɨ 

ɬɟɪɢɬɨɪɿʀ, ɧɟɨɛɯɿɞɧɨ, ɹɤ ɩɨɤɚɡɚɧɨ ɜɢɳɟ, ɩɪɨɚɧɚɥɿɡɭɜɚɬɢ ɜɩɥɢɜ ɦɿɫɰɟɜɢɯ ɱɢɧɧɢɤɿɜ ɧɚ 
ɬɪɢɜɚɥɿɫɬɶ ɫɯɢɥɨɜɨɝɨ ɩɪɢɩɥɢɜɭ (ɡɚɥɿɫɟɧɨɫɬɿ ɿ ɡɚɛɨɥɨɱɟɧɨɫɬɿ) ɿ ɝɟɨɝɪɚɮɿɱɧɨɝɨ 
ɩɨɥɨɠɟɧɧɹ ɜɨɞɨɡɛɨɪɿɜ. 

Ⱦɨɫɥɿɞɠɟɧɧɹ ɦɿɫɰɟɜɢɯ ɮɚɤɬɨɪɿɜ ɡɞɿɣɫɧɸɜɚɥɨɫɶ ɜ ɨɫɧɨɜɧɨɦɭ ɡɚ ɛɚɫɟɣɧɨɜɢɦ 
ɩɪɢɧɰɢɩɨɦ, ɬɨɦɭ ɞɨɫɥɿɞɠɭɜɚɧɚ ɬɟɪɢɬɨɪɿɹ ɩɨɞɿɥɟɧɚ ɜɿɞɩɨɜɿɞɧɨ ɞɨ ɮɿɡɢɤɨ-
ɝɟɨɝɪɚɮɿɱɧɨɝɨ ɪɚɣɨɧɭɜɚɧɧɹ ɧɚ Ɂɚɤɚɪɩɚɬɬɹ ɬɚ ɉɟɪɟɞɤɚɪɩɚɬɬɹ. 

ɓɨɛ ɡ'ɹɫɭɜɚɬɢ ɫɬɭɩɿɧɶ ɜɩɥɢɜɭ ɧɚ ɬɪɢɜɚɥɿɫɬɶ ɫɯɢɥɨɜɨɝɨ ɩɪɢɩɥɢɜɭ ɞɨɳɨɜɢɯ 
ɩɚɜɨɞɤɿɜ ɤɨɠɧɨɝɨ ɡ ɦɿɫɰɟɜɢɯ ɱɢɧɧɢɤɿɜ, ɧɟɨɛɯɿɞɧɨ ɫɩɨɱɚɬɤɭ ɜɢɤɥɸɱɢɬɢ ɜɩɥɢɜ 
ɜɢɫɨɬɧɨɝɨ ɩɨɥɨɠɟɧɧɹ ɜɨɞɨɡɛɨɪɿɜ. Ɂ ɰɿєɸ ɦɟɬɨɸ ɛɭɥɢ ɩɨɛɭɞɨɜɚɧɿ ɡɚɥɟɠɧɨɫɬɿ ɜɢɝɥɹɞɭ 

)(0 ɫɪНfТ  , ɹɤ ɩɨɤɚɡɚɧɿ ɧɚ ɪɢɫ.1 (ɚ,ɛ).  
Ɂ ɪɢɫ.1 ɜɢɞɧɨ, ɳɨ ɬɪɢɜɚɥɿɫɬɶ ɫɯɢɥɨɜɨɝɨ ɩɪɢɩɥɢɜɭ ɞɨɳɨɜɢɯ ɩɚɜɨɞɤɿɜ ɧɚ ɪɿɱɤɚɯ 

ɹɤ Ɂɚɤɚɪɩɚɬɬɹ, ɬɚɤ ɿ ɉɟɪɟɞɤɚɪɩɚɬɬɹ ɡɚɝɚɥɨɦ ɩɿɞɤɨɪɹєɬɶɫɹ ɜɢɫɨɬɧɿɣ ɩɨɹɫɧɨɫɬɿ, 
ɩɪɢɱɨɦɭ ɿɡ ɡɛɿɥɶɲɟɧɧɹɦ ɜɢɫɨɬɢ ɜɨɞɨɡɛɨɪɿɜ 0Т  ɡɛɿɥɶɲɭєɬɶɫɹ. Ɉɬɪɢɦɚɧɚ ɡɚɥɟɠɧɿɫɬɶ 
ɞɨɡɜɨɥɹє ɩɪɢɜɟɫɬɢ ɜɫɿ ɞɚɧɿ ɞɨ ɨɞɧɿєʀ ɜɢɫɨɬɢ, ɧɚɩɪɢɤɥɚɞ, 500ɫɪН ɦ, ɬɨɛɬɨ  

  )500(05000  НaТТ НН , (7) 

ɞɟ  
5000 НТ  – ɩɪɢɜɟɞɟɧɿ ɞɨ ɭɦɨɜɧɨʀ ɜɢɫɨɬɢ 500 ɦ ɡɧɚɱɟɧɧɹ ɬɪɢɜɚɥɨɫɬɿ ɫɯɢɥɨɜɨɝɨ 

ɩɪɢɩɥɢɜɭ ɞɨɳɨɜɢɯ ɩɚɜɨɞɤɿɜ; Нa  - ɤɭɬɨɜɢɣ ɤɨɟɮɿɰɿєɧɬ. 
Ɍɨɞɿ ɤɨɟɮɿɰɿєɧɬ ɜɩɥɢɜɭ ɜɢɫɨɬɧɨɝɨ ɩɨɥɨɠɟɧɧɹ ɜɨɞɨɡɛɨɪɿɜ ɧɚ Т0 ɛɭɞɟ 

ɞɨɪɿɜɧɸɜɚɬɢ: 
- ɞɥɹ Ɂɚɤɚɪɩɚɬɬɹ 

)500(1043,01 3  
ɫɪH Нk , 

 

(8) 

- ɞɥɹ ɉɟɪɟɞɤɚɪɩɚɬɬɹ 

)500(1041,01 3  
ɫɪH Нk . (9) 
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ɚ) 

 
ɛ) 

 
 
Ɋɢɫ. 1. Ɂɚɥɟɠɧɿɫɬɶ ɬɪɢɜɚɥɨɫɬɿ ɫɯɢɥɨɜɨɝɨ ɩɪɢɩɥɢɜɭ (ɝɨɞ.) ɞɨɳɨɜɢɯ ɩɚɜɨɞɤɿɜ 

ɬɟɩɥɨɝɨ ɩɟɪɿɨɞɭ ɜɿɞ ɜɢɫɨɬɧɨɝɨ ɩɨɥɨɠɟɧɧɹ ɜɨɞɨɡɛɨɪɿɜ: ɚ) Ɂɚɤɚɪɩɚɬɬɹ, ɛ) 
ɉɟɪɟɞɤɚɪɩɚɬɬɹ 

 

ɉɪɢɜɟɞɟɧɿ ɡɧɚɱɟɧɧɹ ɬɪɢɜɚɥɨɫɬɿ ɫɯɢɥɨɜɨɝɨ ɩɪɢɩɥɢɜɭ  
5000 НТ  ɦɨɠɧɚ 

ɞɨɫɥɿɞɠɭɜɚɬɢ ɧɚ ɦɨɠɥɢɜɢɣ ɜɩɥɢɜ ɧɚ ʀɯ ɜɟɥɢɱɢɧɭ ɡɚɥɿɫɟɧɨɫɬɿ ɜɨɞɨɡɛɨɪɿɜ лf  (ɪɢɫ.2 
ɚ,ɛ). 

ɇɚ ɩɿɞɫɬɚɜɿ ɡɚɥɟɠɧɨɫɬɿ (ɞɢɜ. ɪɢɫ. 2 ɚ) ɞɥɹ Ɂɚɤɚɪɩɚɬɬɹ ɜɫɬɚɧɨɜɥɟɧɨ ɤɨɟɮɿɰɿєɧɬ 
ɜɩɥɢɜɭ ɡɚɥɿɫɟɧɨɫɬɿ ɧɚ ɡɛɿɥɶɲɟɧɧɹ ɬɪɢɜɚɥɨɫɬɿ ɫɯɢɥɨɜɨɝɨ ɩɪɢɩɥɢɜɭ ɞɨɳɨɜɢɯ ɩɚɜɨɞɤɿɜ 

лk
 

)50(1  ллkл fɚk , (10) 

ɞɟ лkɚ =0,0108. 

Ⱦɥɹ ɉɟɪɟɞɤɚɪɩɚɬɬɹ ɜɩɥɢɜ ɥɿɫɭ ɧɟɡɧɚɱɧɢɣ. 
Ɋɨɡɪɚɯɭɜɚɜɲɢ ɡɚ (10) ɤɨɟɮɿɰɿєɧɬɢ ɡɚɥɿɫɟɧɨɫɬɿ лk , ɦɨɠɧɚ ɜɢɤɥɸɱɢɬɢ ʀɯ ɜɩɥɢɜ 

ɧɚ 0Т , ɹɤɳɨ  
5000 НТ  ɪɨɡɞɿɥɢɬɢ ɧɚ лk , ɬɨɛɬɨ 

   
л

Н
лfН k

Т
Т 5000

50,5000
  . (11) 

Ɂɚɛɨɥɨɱɟɧɿɫɬɶ ɧɚ ɝɿɪɫɶɤɢɯ ɜɨɞɨɡɛɨɪɚɯ ɦɚɣɠɟ ɜɿɞɫɭɬɧɹ, ɬɨɦɭ ɧɟ ɦɚє ɫɟɧɫɭ 
ɜɢɹɜɥɹɬɢ ʀʀ ɜɩɥɢɜ. 

 

y = 0,031x + 57,48
R² = 0,051; r = 0,23
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y = 0,02x + 38,89
R² = 0,092; r = 0,30
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ɚ) 

 
ɛ) 

 
 
Ɋɢɫ. 2. Ɂɚɥɟɠɧɿɫɬɶ ɩɪɢɜɟɞɟɧɢɯ ɡɧɚɱɟɧɶ ɬɪɢɜɚɥɨɫɬɿ ɫɯɢɥɨɜɨɝɨ ɩɪɢɩɥɢɜɭ 

ɞɨɳɨɜɢɯ ɩɚɜɨɞɤɿɜ   5000 НТ  (ɝɨɞ.) ɜɿɞ ɡɚɥɿɫɟɧɨɫɬɿ ɜɨɞɨɡɛɨɪɿɜ:ɚ) Ɂɚɤɚɪɩɚɬɬɹ; ɛ) 
ɉɟɪɟɞɤɚɪɩɚɬɬɹ 

 
 

ȼɢɤɨɪɢɫɬɨɜɭɸɱɢ ɪɿɜɧɹɧɧɹ (8-9) ɿ (10), ɦɨɠɧɚ, ɜɢɤɥɸɱɢɜɲɢ ɡ ɜɢɯɿɞɧɢɯ ɜɟɥɢɱɢɧ 
0Т  ɜɩɥɢɜ ɜɢɫɨɬɧɨɝɨ ɩɨɥɨɠɟɧɧɹ ɿ ɡɚɥɿɫɟɧɨɫɬɿ, ɩɪɢɫɬɭɩɢɬɢ ɞɨ ɩɪɨɫɬɨɪɨɜɨɝɨ 

ɭɡɚɝɚɥɶɧɟɧɧɹ ɩɪɢɜɟɞɟɧɢɯ (ɞɨ 500ɫɪН ɦ ɿ 50лf %) ɡɧɚɱɟɧɶ ɬɪɢɜɚɥɨɫɬɿ ɫɯɢɥɨɜɨɝɨ 
ɩɪɢɩɥɢɜɭ ɞɨɳɨɜɨɝɨ ɫɬɨɤɭ. Ɂɜɢɱɚɣɧɨ ɬɚɤɟ ɭɡɚɝɚɥɶɧɟɧɧɹ ɞɨɫɹɝɚєɬɶɫɹ ɩɨɛɭɞɨɜɨɸ 
ɜɿɞɩɨɜɿɞɧɢɯ ɤɚɪɬ (ɪɢɫ.3). 

ɇɚ ɩɿɞɫɬɚɜɿ ɞɚɧɢɯ, ɨɬɪɢɦɚɧɢɯ ɜ ɪɟɡɭɥɶɬɚɬɿ ɞɨɫɥɿɞɠɟɧɧɹ ɜɩɥɢɜɭ ɨɫɧɨɜɧɢɯ 
ɱɢɧɧɢɤɿɜ ɧɚ ɬɪɢɜɚɥɿɫɬɶ ɩɪɢɩɥɢɜɭ ɜɨɞɢ ɡɿ ɫɯɢɥɿɜ ɞɨ ɪɭɫɥɨɜɨʀ ɦɟɪɟɠɿ, ɡɧɚɱɟɧɧɹ 0Т  

500ɫɪН ɦ ɿ 50лf %ɛɭɥɢ ɭɡɚɝɚɥɶɧɟɧɿ ɩɨ ɬɟɪɢɬɨɪɿʀ ɲɥɹɯɨɦ ʀɯ ɤɚɪɬɭɜɚɧɧɹ. ɇɚ ɪɢɫ.3 
ɞɨɫɥɿɞɠɭɜɚɧɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɜɿɞɨɛɪɚɠɟɧɚ ɭ ɜɢɝɥɹɞɿ ɿɡɨɥɿɧɿɣ, ɹɤɿ ɩɪɨɜɟɞɟɧɿ (ɞɥɹ 
ɛɿɥɶɲɨʀ ɬɨɱɧɨɫɬɿ ɜɢɡɧɚɱɟɧɧɹ ɜɟɥɢɱɢɧɢ 0Т ) ɡ ɤɪɨɤɨɦ 20 ɝɨɞɢɧ. ȼ ɨɤɪɟɦɢɯ ɦɿɫɰɹɯ, ɞɟ 
ɫɩɨɫɬɟɪɿɝɚɸɬɶɫɹ ɜɢɫɨɤɿ ɝɪɚɞɿєɧɬɢ ɩɚɪɚɦɟɬɪɭ, ɤɪɨɤ ɦɿɠ ɿɡɨɥɿɧɿɹɦɢ ɦɨɠɟ ɫɬɚɧɨɜɢɬɢ 10 
ɚɛɨ 60 ɝɨɞɢɧ.  

əɤ ɜɢɞɧɨ ɡ ɪɢɫ.3, ɞɿɚɩɚɡɨɧ ɡɦɿɧɢ 0Т  ɩɨ ɬɟɪɢɬɨɪɿʀ ɞɨɫɢɬɶ ɜɟɥɢɤɢɣ – ɜɿɞ 30 ɞɨ 150 
ɝɨɞɢɧ. Ⱥɧɚɥɿɡ ɤɚɪɬɢ ɩɨɤɚɡɭє, ɳɨ ɹɤɨʀɫɶ ɡɚɝɚɥɶɧɨʀ ɡɚɤɨɧɨɦɿɪɧɨɫɬɿ ɜ ɡɦɿɧɿ ɜɟɥɢɱɢɧɢ 0Т  

ɩɨ ɬɟɪɢɬɨɪɿʀ ɧɟɦɚє, ɩɪɨɬɟ ɦɨɠɧɚ ɜɢɹɜɢɬɢ ɞɟɹɤɿ ɨɫɨɛɥɢɜɨɫɬɿ ɚɛɨ ɡɚɤɨɧɨɦɿɪɧɨɫɬɿ ɜ 
ɦɟɠɚɯ ɨɤɪɟɦɢɯ ɪɚɣɨɧɿɜ. Ɍɚɤ, ɬɪɟɛɚ ɜɿɞɦɿɬɢɬɢ ɪɚɣɨɧɢ ɤɚɪɫɬɨɜɢɯ ɹɜɢɳ, ɹɤɿ 
ɜɿɞɦɿɱɚɸɬɶɫɹ ɡɧɚɱɧɢɦ ɡɛɿɥɶɲɟɧɧɹɦ ɬɪɢɜɚɥɨɫɬɿ ɫɯɢɥɨɜɨɝɨ ɩɪɢɩɥɢɜɭ.  

 

y = 0,702x + 30,14
R² = 0,160; r = 0,40
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Ɋɢɫ. 3. Ɋɨɡɩɨɞɿɥ ɬɪɢɜɚɥɨɫɬɿ ɩɪɢɩɥɢɜɭ ɜɨɞɢ ɡɿ ɫɯɢɥɿɜ ɭ ɪɭɫɥɨɜɭ ɦɟɪɟɠɭ ɞɨɳɨɜɢɯ 

ɩɚɜɨɞɤɿɜ ɬɟɩɥɨɝɨ ɩɟɪɿɨɞɭ (ɝɨɞ.), ɩɪɢɜɟɞɟɧɨʀ ɞɨ 500ɫɪН ɦ ɿ 50лf % 

 

ȼɢɫɧɨɜɤɢ. ɉɟɪɟɜɿɪɨɱɧɿ ɪɨɡɪɚɯɭɧɤɢ ɫɜɿɞɱɚɬɶ, ɳɨ ɩɨɯɢɛɤɚ ɤɚɪɬɢ ɡɧɚɯɨɞɢɬɶɫɹ ɭ 
ɦɟɠɚɯ  8,6%, ɳɨ ɜɿɞɩɨɜɿɞɚє ɬɨɱɧɨɫɬɿ ɜɢɯɿɞɧɢɯ ɞɚɧɢɯ ɩɨ ɫɬɨɤɭ ɞɨɳɨɜɢɯ ɩɚɜɨɞɤɿɜ ɧɚ 
ɝɿɪɫɶɤɢɯ ɪɿɱɤɚɯ ɍɤɪɚʀɧɫɶɤɢɯ Ʉɚɪɩɚɬ. 

ɉɪɢ ɜɢɤɨɪɢɫɬɚɧɧɿ ɤɚɪɬɢ ɜ ɡɧɹɬɿ ɜɟɥɢɱɢɧɢ ɧɟɨɛɯɿɞɧɨ ɜɧɟɫɬɢ ɜɿɞɩɨɜɿɞɧɿ ɩɨɩɪɚɜɤɢ 
ɜɩɥɢɜɭ ɜɢɫɨɬɧɨɝɨ ɩɨɥɨɠɟɧɧɹ ɬɚ ɡɚɥɿɫɟɧɨɫɬɿ ɜɨɞɨɡɛɨɪɿɜ. 

 

ɋɩɢɫɨɤ ɥɿɬɟɪɚɬɭɪɢ 
1. Ƚɨɩɱɟнɤɨ Є.Ⱦ. ɋɭɱɚɫɧɚ ɧɨɪɦɚɬɢɜɧɚ ɛɚɡɚ ɜ ɝɚɥɭɡɿ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɫɬɨɤɭ ɬɚ ɲɥɹɯɢ ʀʀ 

ɭɞɨɫɤɨɧɚɥɟɧɧɹ / Є.Ⱦ. Ƚɨɩɱɟɧɤɨ // ɇɚɭɤ. ɩɪɚɰɿ ɍɤɪɇȾȽɆȱ. – 2006. - ȼɢɩ. 255. – ɋ.201 – 212. 2. 
ɉɨɫɨɛɢɟ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɪɚɫɱɟɬɧɵɯ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ. – Ʌ.: 
Ƚɢɞɪɨɦɟɬɟɨɢɡɞɚɬ, 1984. – 447 ɫ. 3. Ƚɨɩɰɿɣ Ɇ.ȼ. ɋɬɚɬɢɫɬɢɱɧɢɣ ɚɧɚɥɿɡ ɱɚɫɨɜɢɯ ɪɹɞɿɜ 
ɦɚɤɫɢɦɚɥɶɧɢɯ ɜɢɬɪɚɬ ɜɨɞɢ ɬɚ ɲɚɪɿɜ ɫɬɨɤɭ ɪɿɱɨɤ ɍɤɪɚʀɧɫɶɤɢɯ Ʉɚɪɩɚɬ / Ɇ.ȼ. Ƚɨɩɰɿɣ // 
Ɇɚɬɟɪɿɚɥɢ ɏȱ Ɇɿɠɧɚɪɨɞɧɨʀ ɧɚɭɤɨɜɨ-ɩɪɚɤɬɢɱɧɨʀ ɿɧɬɟɪɧɟɬ-ɤɨɧɮɟɪɟɧɰɿʀ «Ɍɟɧɞɟɧɰɿʀ ɬɚ 
ɩɟɪɫɩɟɤɬɢɜɢ ɪɨɡɜɢɬɤɭ ɧɚɭɤɢ ɿ ɨɫɜɿɬɢ ɜ ɭɦɨɜɚɯ ɝɥɨɛɚɥɿɡɚɰɿʀ»: Ɂɛ. ɧɚɭɤ. ɩɪɚɰɶ. ‒ ɉɟɪɟɹɫɥɚɜ-
ɏɦɟɥɶɧɢɰɶɤɢɣ, 2016. ‒ ȼɢɩ. 11.– ɋ.17-19. 4. Ƚɨɩɰɿɣ Ɇ.ȼ. ɉɪɨ ɧɟɞɨɥɿɤɢ ɫɬɪɭɤɬɭɪɧɨʀ ɛɚɡɢ 
ɧɨɪɦɚɬɢɜɧɨɝɨ ɞɨɤɭɦɟɧɬɭ ɋɇɢɉ 2.01.14-83 / Ɇ.ȼ. Ƚɨɩɰɿɣ, Є.Ⱦ. Ƚɨɩɱɟɧɤɨ //ȼɿɫɧɢɤ ɈȾȿɄɍ. - 
2009. - ȼɢɩ. 8. – ɋ.209-213. 5. Ƚɨɩɱɟɧɤɨ ȿ.Ⱦ. Ɉ ɪɚɫɱɟɬɟ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɯɨɞɨɜ ɜɟɫɟɧɧɟɝɨ 
ɩɨɥɨɜɨɞɶɹ ɜ ɛɚɫɫɟɣɧɟ ɪ.Ɉɤɢ / ȿ.Ⱦ. Ƚɨɩɱɟɧɤɨ, Ɍ.Ⱥ ɋɢɦɨɧɨɜɚ // ȼɨɞɧɵɟ ɪɟɫɭɪɫɵ. - №6. – ɋ. 
54-61. 

 
ɍɡɚɝɚɥɶɧɟɧɧɹ ɬɪɢɜɚɥɨɫɬɿ ɫɯɢɥɨɜɨɝɨ ɩɪɢɩɥɢɜɭ ɩɚɜɨɞɤɨɜɨɝɨ ɫɬɨɤɭ ɬɟɩɥɨɝɨ ɩɟɪɿɨɞɭ ɧɚ 

ɪɿɱɤɚɯ ɍɤɪɚʀɧɫɶɤɢɯ Ʉɚɪɩɚɬ 
Ƚɨɩɰɿɣ Ɇ.ȼ. 
Нɚ ɛɚɡɿ ɫɭɱɚɫнɨʀ ɜɢɯɿɞнɨʀ ɿнɮɨɪɦɚɰɿʀ ɩɨ ɦɚɤɫɢɦɚлɶнɨɦɭ ɫɬɨɤɭ ɝɿɪɫɶɤɨɝɨ ɪɟɝɿɨнɭ ɜɢɤɨнɚнɨ 

ɩɪɨɫɬɨɪɨɜɨɝɨ ɭɡɚɝɚлɶнɟннɹ ɪɨɡɪɚɯɭнɤɨɜɨʀ ɬɪɢɜɚлɨɫɬɿ ɫɯɢлɨɜɨɝɨ ɩɪɢɩлɢɜɭ ɞɨɳɨɜɨɝɨ ɫɬɨɤɭ ɞɨ 
ɪɭɫлɨɜɨʀ ɦɟɪɟɠɿ нɚ ɪɿɱɤɚɯ ɍɤɪɚʀнɫɶɤɢɯ Ʉɚɪɩɚɬ. Ɉɛɱɢɫлɸɜɚлɶнɚ ɩɪɨɰɟɞɭɪɚ ɜɫɬɚнɨɜлɟннɹ 
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ɬɪɢɜɚлɨɫɬɿ ɫɯɢлɨɜɨɝɨ ɩɪɢɩлɢɜɭ ɡɚɫнɨɜɚнɚ нɚ ɬɟɨɪɿʀ ɪɭɫлɨɜɢɯ ɿɡɨɯɪɨн, ɹɤɚ ɞɨɡɜɨлɹє ɭɪɚɯɨɜɭɜɚɬɢ 
ɭɜɟɫɶ ɞɿɚɩɚɡɨн ɩлɨɳ ɜɨɞɨɡɛɨɪɿɜ ɬɚ ɜɩлɢɜ ɦɿɫɰɟɜɢɯ ɱɢннɢɤɿɜ нɚ ɪɨɡɪɚɯɭнɤɨɜɿ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
ɫɯɢлɨɜɨɝɨ ɫɬɨɤɭ. 

Ʉɥɸɱɨɜɿ ɫɥɨɜɚ: ɬɪɢɜɚлɿɫɬɶ ɫɯɢлɨɜɨɝɨ ɩɪɢɩлɢɜɭ, ɞɨɳɨɜɿ ɩɚɜɨɞɤɢ, ɩɪɨɫɬɨɪɨɜɿ ɭɡɚɝɚлɶнɟннɹ, 
ɩɚɜɨɞɤɨɜɢɣ ɫɬɿɤ. 

 

Ɉɛɨɛɳɟɧɢɟ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɫɤɥɨɧɧɨɝɨ ɩɪɢɬɨɤɚ ɩɚɜɨɞɤɨɜɨɝɨ ɫɬɨɤɚ ɬɟɩɥɨɝɨ ɩɟɪɢɨɞɚ 
ɧɚ ɪɟɤɚɯ ɍɤɪɚɢɧɫɤɢɯ Ʉɚɪɩɚɬ 

Ƚɨɩɰɢɣ Ɇ.ȼ. 
Нɚ ɛɚɡɟ ɫɨɜɪɟɦɟннɨɣ ɢɫɯɨɞнɨɣ ɢнɮɨɪɦɚɰɢɢ ɩɨ ɦɚɤɫɢɦɚлɶнɨɦɭ ɫɬɨɤɚ ɝɨɪнɨɝɨ ɪɟɝɢɨнɚ 

ɜɵɩɨлнɟнɨ ɩɪɨɫɬɪɚнɫɬɜɟннɨɟ ɨɛɨɛɳɟнɢɟ ɪɚɫɱɟɬнɨɣ ɩɪɨɞɨлɠɢɬɟлɶнɨɫɬɢ ɫɤлɨннɨɝɨ ɩɪɢɬɨɤɚ 
ɞɨɠɞɟɜɨɝɨ ɫɬɨɤɚ ɜ ɪɭɫлɨɜɨɸ ɫɟɬɢ нɚ ɪɟɤɚɯ ɍɤɪɚɢнɫɤɢɯ Ʉɚɪɩɚɬ. ȼɵɱɢɫлɢɬɟлɶнɚɹ ɩɪɨɰɟɞɭɪɚ 
ɭɫɬɚнɨɜлɟнɢɹ ɩɪɨɞɨлɠɢɬɟлɶнɨɫɬɢ ɫɤлɨннɨɝɨ ɩɪɢɬɨɤɚ ɨɫнɨɜɚнɚ нɚ ɬɟɨɪɢɢ ɪɭɫлɨɜɵɯ ɢɡɨɯɪɨн, 
ɤɨɬɨɪɚɹ ɩɨɡɜɨлɹɟɬ ɭɱɢɬɵɜɚɬɶ ɜɟɫɶ ɞɢɚɩɚɡɨн ɩлɨɳɚɞɟɣ ɜɨɞɨɫɛɨɪɨɜ ɢ ɜлɢɹнɢɟ ɦɟɫɬнɵɯ 
ɮɚɤɬɨɪɨɜ нɚ ɪɚɫɱɟɬнɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɤлɨннɨɝɨ ɫɬɨɤɚ. 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɩɪɨɞɨлɠɢɬɟлɶнɨɫɬɶ ɫɤлɨннɨɝɨ ɩɪɢɬɨɤɚ, ɞɨɠɞɟɜɵɟ ɩɚɜɨɞɤɢ, 
ɩɪɨɫɬɪɚнɫɬɜɟннɵɟ ɨɛɨɛɳɟнɢɹ, ɩɚɜɨɞɤɨɜɵɣ ɫɬɨɤ.  

 

A generalization of the length of the inclined tributary flood flow of the warm period on the 
rivers of the Ukrainian Carpathians 

Goptsiy M.V. 
The duration of the slope inflow are among the leading of parameters in the calculation formulas of 

the maximum modification of flow which are part of the structure in an explicit or latent form, as well as 
other characteristics of the prechannel flow during the formation of rainfall floods and spring floods.  

For the development, methodology for calculating of the characteristics the maximum runoff of rainfall 
floods of the Ukrainian Carpathians Rivers had been selected operator type structure [3, 4], which 
eliminates some of the disadvantages arising from the use of normative document of SNIP 2.01.14-83.  

Computational procedure for establishing the duration of the slope inflow in the structure of formulas 
had been based on the theory of the isochronous channel, is more complex in comparison with the most 
simple variant that can be implemented in the structures of geometric models. 

Determination 0T  of the structures (2) and (3) it has been complicated by the fact that in each of 

them 0T , except  coefficient of the channel-floodplain regulation also has an unknown F . In turn, the 

existing equation do not form systems. Therefore, each of the equations must be considered in two stages 

(overlapping restriction on parameter F ), assuming the first stage F = 1.0. It should also be noted that 

under these conditions in the first step algebraic way will only be solved equation (3). According to equation 

(2), from which was begin of the procedure definition it is 0T  a transcendent type and for their solution 

requires the use of computational methods. Enough effective, in our opinion, could be the use of a methods 

simple one-step iteration. 

Ends computer computing procedure is final values, which are to be inspected for their dependence 

on local factors (forest coverage, wetland, karst catchments) and their height position.  

Based on the data derived from the study of the influence of major factors on the duration of the flow 

of water from the slopes to the channel network, the values have been compiled by 0T  them on the territory 

of the mapping. Figure 3 of the characteristic has been reflected in the form of isolines that are conducted 

(for greater accuracy in determining the value 0T ) in steps 20 hours. In some places where there are high 

gradients of the parameter, the step between isoline may be 10 or 60 hours. 

As seen from Figure 3, the range of the duration the flow of water from the slopes in the channel 

network of rainfall floods the warm period, shown in 500ɫɪН  & 50лf %, and the territory is large 

enough - from 30 to 150 hours. Analysis of the maps shows that some general patterns in change the value 

the territory 0Т  is not, however, it was possible to identify some of the features or regularities within 

separate regions. Yes, it should be noted areas of karst phenomena, which had been marked a significant 

increase in the duration the slope inflow. 
Keywords: length inclined inflow, rainfall events, spatial generalization, and flood flows. 
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