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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. 

ɇɚɞɿɣɲɥɚ ɞɨ ɪɟɞɤɨɥɟɝɿʀ  11.03.2016 
 
 

ɍȾɄ 551.166 
 
Ƚɨɩɰɿɣ Ɇ.ȼ. 
Ɉɞɟɫɶɤɢɣ ɞɟɪɠɚɜнɢɣ ɟɤɨлɨɝɿɱнɢɣ ɭнɿɜɟɪɫɢɬɟɬ, ɦ. Ɉɞɟɫɚ 
 

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

 
Кɥɸɱɨɜɿ ɫɥɨɜɚ: ɲɚɪ ɫɬɨɤɭ, ɞɨɳɨɜɿ ɩɚɜɨɞɤɢ, ɭɡɚɝɚлɶнɟннɹ 
 
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%. 
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Ⱦɿɚɩɚɡɨɧ ɤɨɥɢɜɚɧɧɹ ɤɨɟɮɿɰɿєɧɬɿɜ ɜɚɪɿɚɰɿʀ vC  ɞɥɹ ɦɚɤɫɢɦɚɥɶɧɢɯ ɲɚɪɿɜ ɫɬɨɤɭ 
mY μ ɡɚ ɦɟɬɨɞɨɦ ɦɨɦɟɧɬɿɜ – ɜɿɞ 0,48 (ɪ. Ɋɿɤɚ - ɦ. ɏɭɫɬ, ɪ. ɀɞɟɧɿɜɤɚ - ɫ. ȼɟɪɯɧɹ 

Ƚɪɚɛɿɜɧɢɰɹ, ɪ. ɋɬɪɢɣ - ɦ. Ɍɭɪɤɚ) ɞɨ 1,2λ (ɪ. Ʌɭɠɚɧɤɚ - ɦ. Ƚɨɲɿɜ); ɡɚ ɦɟɬɨɞɨɦ 
ɧɚɣɛɿɥɶɲɨʀ ɩɪɚɜɞɨɩɨɞɿɛɧɨɫɬɿ – ɜɿɞ 0,48 (ɪ. Ɋɿɤɚ - ɦ. ɏɭɫɬ, ɪ. ɀɞɟɧɿɜɤɚ - ɫ. ȼɟɪɯɧɹ 
Ƚɪɚɛɿɜɧɢɰɹ, ɪ. ɋɬɪɢɣ - ɦ. Ɍɭɪɤɚ) ɞɨ 1,48 (ɪ. Ʌɭɠɚɧɤɚ - ɦ. Ƚɨɲɿɜ). ɋɟɪɟɞɧє ɡɧɚɱɟɧɧɹ 
ɤɨɟɮɿɰɿєɧɬɚ ɜɚɪɿɚɰɿʀ vC  ɡɚ ɦɟɬɨɞɨɦ ɦɨɦɟɧɬɿɜ ɞɨɪɿɜɧɸє 0,70, ɚ ɡɚ ɦɟɬɨɞɨɦ 
ɧɚɣɛɿɥɶɲɨʀ ɩɪɚɜɞɨɩɨɞɿɛɧɨɫɬɿ – 0,72 [4]. 

ɒɚɪɢ ɫɬɨɤɭ 1%-ʀ ɣɦɨɜɿɪɧɨɫɬɿ, ɨɛɱɢɫɥɟɧɿ ɧɚ ɨɫɧɨɜɿ ɤɪɢɜɨʀ ɬɪɢɩɚɪɚɦɟɬɪɢɱɧɨɝɨ 
ɝɚɦɦɚ-ɪɨɡɩɨɞɿɥɭ ɩɪɢ ɿɧɞɢɜɿɞɭɚɥɶɧɢɯ ɨɰɿɧɤɚɯ vC  ɿ ɡɚɤɪɿɩɥɟɧɨɦɭ ɫɩɿɜɜɿɞɧɨɲɟɧɧɿ 

0,3vs CС , ɡɦɿɧɸɸɬɶɫɹ ɜ ɡɚɥɟɠɧɨɫɬɿ ɜɿɞ ɝɟɨɝɪɚɮɿɱɧɨɝɨ ɿ ɜɢɫɨɬɧɨɝɨ ɩɨɥɨɠɟɧɧɹ 
ɜɨɞɨɡɛɨɪɿɜ ɜɿɞ 88 ɦɦ (ɪ. ȼɨɪɨɧɚ - ɫ. Ɍɢɫɦɟɧɢɰɹ, F  = 657 ɤɦ2, cpH  = 330 ɦ) ɞɨ 512 ɦɦ 

(ɪ. Ʌɭɠɚɧɤɚ - ɦ. Ƚɨɲɿɜ, F  = 146 ɤɦ2, cpH  = 660 ɦ) [4]. 

Ɇɟɬɨɞɢ ɬɚ ɪɟɡɭɥɶɬɚɬɢ ɞɨɫɥɿɞɠɟɧɶ. ɉɪɢɫɬɭɩɚɸɱɢ ɞɨ ɩɪɨɫɬɨɪɨɜɨɝɨ 
ɭɡɚɝɚɥɶɧɟɧɧɹ ɲɚɪɿɜ ɫɬɨɤɭ ɜ ɝɿɪɫɶɤɢɯ ɪɚɣɨɧɚɯ, ɧɟɨɛɯɿɞɧɨ ɧɚɫɚɦɩɟɪɟɞ ɦɚɬɢ ɧɚ ɭɜɚɡɿ, 
ɳɨ ɫɬɨɤɨɜɿ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜ ɝɨɪɚɯ, ɧɚ ɜɿɞɦɿɧɭ ɜɿɞ ɪɿɜɧɢɧɧɢɯ ɬɟɪɢɬɨɪɿɣ, 
ɩɿɞɩɨɪɹɞɤɨɜɭɸɬɶɫɹ ɧɟ ɝɟɨɝɪɚɮɿɱɧɿɣ ɡɨɧɚɥɶɧɨɫɬɿ, ɚ ɜɢɫɨɬɧɿɣ ɩɨɹɫɧɨɫɬɿ. ɍ ɫɢɥɭ ɰɶɨɝɨ, 
ɤɚɪɬɭɜɚɧɧɹ ɫɬɨɤɨɜɢɯ ɜɟɥɢɱɢɧ, ɩɨ ɫɭɬɿ, ɭ ɝɿɪɫɶɤɢɯ ɭɦɨɜɚɯ ɧɟɦɨɠɥɢɜɟ ɚɛɨ ɦɚє ɩɟɜɧɿ 
ɬɪɭɞɧɨɳɿ. Ɍɨɦɭ ɜ ɭɫɿɯ ɜɢɩɚɞɤɚɯ ɛɚɠɚɧɨ ɩɪɢɜɟɞɟɧɧɹ ɞɚɧɢɯ ɞɨ ɹɤɨɝɨɫɶ ɨɞɧɨɝɨ 
ɜɢɫɨɬɧɨɝɨ ɪɿɜɧɸ ɿ ɳɨɞɨ ɧɶɨɝɨ ɩɪɨɜɨɞɢɬɢ ʀɯɧє ɩɪɨɫɬɨɪɨɜɟ ɭɡɚɝɚɥɶɧɟɧɧɹ. 

Ⱦɥɹ ɲɚɪɿɜ ɫɬɨɤɭ my  ɬɚɤɚ ɡɚɥɟɠɧɿɫɬɶ ɩɨɤɚɡɚɧɚ ɧɚ ɪɢɫ. 1. Ȳʀ ɦɨɠɧɚ ɨɩɢɫɚɬɢ 
ɥɿɧɿɣɧɢɦ ɪɿɜɧɹɧɧɹɦ ɜɢɝɥɹɞɭμ 

 

ɫɪннн Hay  ,   r = 0,71                                              (1) 
 

ɞɟ ɚн ɿ н - ɩɚɪɚɦɟɬɪɢ, ɨɛɭɦɨɜɥɟɧɿ ɡɜ'ɹɡɤɨɦ ɦɿɠ my  ɬɚ Hɫɪ. 
y = 0,045x + 16,61
R² = 0,508; r = 0,71
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Ɋɢɫ. 1. Ɂɚɥɟɠɧɿɫɬɶ ɫɟɪɟɞɧɶɨɝɨ ɲɚɪɭ ɩɚɜɨɞɤɨɜɨɝɨ ɫɬɨɤɭ ɜɿɞ ɫɟɪɟɞɧɶɨʀ ɜɢɫɨɬɢ 

ɜɨɞɨɡɛɨɪɿɜ ɧɚ ɬɟɪɢɬɨɪɿʀ ɍɤɪɚʀɧɫɶɤɢɯ Ʉɚɪɩɚɬ 
 

ɓɨɛ ɨɞɟɪɠɚɬɢ ɜɟɥɢɱɢɧɢ ɩɚɪɚɦɟɬɪɚ н, ɹɤɿ ɜɿɞɩɨɜɿɞɚɸɬɶ ɪɟɚɥɶɧɢɦ ɦɚɫɲɬɚɛɚɦ 
ӯ, ɡɞɿɣɫɧɢɦɨ ɩɪɢɜɨɞɤɭ ɜɫɿɯ ɞɚɧɢɯ ɞɨ ɫɟɪɟɞɧɶɨʀ ɜɢɫɨɬɢ Нɫɪ=500 ɦ. Ɍɨɞɿ 

 

)500(500  cpнн Hyy  ,                                           (2) 
 

ɞɟ ӯ500 - ɫɟɪɟɞɧє ɛɚɝɚɬɨɪɿɱɧɟ ɡɧɚɱɟɧɧɹ ɲɚɪɭ ɩɚɜɨɞɤɨɜɨɝɨ ɫɬɨɤɭ my , ɩɪɢɜɟɞɟɧɟ ɞɨ 
ɭɦɨɜɧɨʀ ɜɢɫɨɬɢ Нɫɪ=500 ɦ. 
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ɉɚɪɚɦɟɬɪ н ɞɥɹ Ʉɚɪɩɚɬ ɞɨɪɿɜɧɸє 0,045 ɿ ɮɿɡɢɱɧɨ ɜɿɞɩɨɜɿɞɚє ɝɪɚɞɿɟɧɬɭ ɡɦɿɧɢ 
my  ɧɚ ɤɨɠɧɢɣ ɦɟɬɪ ɜɢɫɨɬɢ. Ʌɟɝɤɨ ɛɚɱɢɬɢ, ɳɨ ɧɚ ɤɨɠɧɿ 100 ɦ ɜɢɫɨɬɢ ɲɚɪ ɫɬɨɤɭ my  

ɡɛɿɥɶɲɭєɬɶɫɹ ɜ ɫɟɪɟɞɧɶɨɦɭ ɧɚ 4,5 ɦɦ. 
ȼɢɪɚɡ (2) ɦɨɠɧɚ ɡɚɩɢɫɚɬɢ ɜ ɞɟɳɨ ɿɧɲɿɣ ɪɟɞɚɤɰɿʀμ 
 

нн kyy 500 ,                                                      (3) 
 

ɞɟ kн - ɤɨɟɮɿɰɿєɧɬ ɜɩɥɢɜɭ ɜɢɫɨɬɢ ɦɿɫɰɟɜɨɫɬɿ ɧɚ ɲɚɪ ɩɚɜɨɞɤɨɜɨɝɨ ɫɬɨɤɭ, ɬɨɛɬɨ 
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k
 .                                            (4) 

 

ɉɪɢɪɨɞɚ ɬɚɤɨʀ ɡɚɥɟɠɧɨɫɬɿ ɨɛɭɦɨɜɥɟɧɚ ɬɢɦ, ɳɨ ɜ ɝɿɪɫɶɤɢɯ ɪɚɣɨɧɚɯ, ɨɫɨɛɥɢɜɨ ɧɚ 
ɧɚɜɿɬɪɹɧɢɯ ɫɯɢɥɚɯ, ɦɚє ɦɿɫɰɟ ɡɛɿɥɶɲɟɧɧɹ ɡ ɜɢɫɨɬɨɸ ɤɿɥɶɤɨɫɬɿ ɨɩɚɞɿɜ. Ɂ ɿɧɲɨɝɨ ɛɨɤɭ, 
ɡ ɪɨɫɬɨɦ ɜɢɫɨɬɢ ɡɦɟɧɲɭєɬɶɫɹ ɬɟɦɩɟɪɚɬɭɪɚ ɩɨɜɿɬɪɹ, ɳɨ ɭ ɫɜɨɸ ɱɟɪɝɭ ɩɪɢɡɜɨɞɢɬɶ ɞɨ 
ɡɧɢɠɟɧɧɹ ɜɬɪɚɬ ɫɬɨɤɭ ɧɚ ɜɢɩɚɪɨɜɭɜɚɧɧɹ. 

Ⱦɪɭɝɢɦ ɜɚɠɥɢɜɢɦ ɱɢɧɧɢɤɨɦ, ɹɤɢɣ ɫɩɪɨɦɨɠɧɢɣ ɩɨɪɭɲɢɬɢ ɡɚɝɚɥɶɧɭ 
ɡɚɤɨɧɨɦɿɪɧɿɫɬɶ ɡɦɿɧɢ ɲɚɪɭ ɫɬɨɤɭ ɡ ɜɢɫɨɬɨɸ, ɦɨɠɟ ɛɭɬɢ ɡɚɥɿɫɟɧɿɫɬɶ fл. ɍ Ʉɚɪɩɚɬɚɯ 
ɡɚɥɿɫɟɧɿɫɬɶ ɜɨɞɨɡɛɨɪɿɜ ɞɨɫɢɬɶ ɡɧɚɱɧɚ - ɜɿɞ 18% (ɪ. ɋɬɭɞɟɧɢɣ - ɫ. ɇɢɠɧɿɣ ɋɬɭɞɟɧɢɣ) 
ɞɨ λ5% (ɪ. ɋɜɿɱɚ - ɯ. Ɇɢɫɥɿɜɤɚ) ɩɪɢ ɫɟɪɟɞɧɿɣ ɩɨ ɪɟɝɿɨɧɭ - ɛɿɥɹ 60%. 

ɉɪɨɛɥɟɦɚ ɝɿɞɪɨɥɨɝɿɱɧɨʀ ɪɨɥɿ ɥɿɫɭ ɭ ɮɨɪɦɭɜɚɧɧɿ ɪɿɱɤɨɜɨɝɨ ɫɬɨɤɭ є ɞɭɠɟ 
ɫɭɩɟɪɟɱɥɢɜɨɸ ɿ ɫɤɥɚɞɧɨɸ. ɉɪɢɱɨɦɭ, ɰɟ ɜɿɞɧɨɫɢɬɶɫɹ ɹɤ ɞɨ ɪɿɱɧɨɝɨ ɰɢɤɥɭ, ɬɚɤ ɿ ɞɨ ɣɨɝɨ 
ɫɤɥɚɞɨɜɢɯ (ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɿ ɦɿɧɿɦɚɥɶɧɨɝɨ ɫɬɨɤɭ).  

Ⱦɥɹ ɨɰɿɧɤɢ ɜɩɥɢɜɭ ɥɿɫɭ ɧɚ ɲɚɪ ɩɚɜɨɞɤɨɜɨɝɨ ɫɬɨɤɭ ɪɿɱɨɤ ɍɤɪɚʀɧɫɶɤɢɯ Ʉɚɪɩɚɬ ɛɭɥɚ 
ɩɨɛɭɞɨɜɚɧɚ ɡɚɥɟɠɧɿɫɬɶ ɩɪɢɜɟɞɟɧɢɯ ɡɧɚɱɟɧɶ ӯ500, ɜɫɬɚɧɨɜɥɟɧɢɯ ɞɥɹ ɜɫɿɯ λ3 
ɜɨɞɨɡɛɨɪɿɜ, ɜɿɞ ɜɿɞɧɨɫɧɨʀ ɡɚɥɿɫɟɧɨɫɬɿ fл (ɭ %). Ɂ ɪɢɫ. 2 ɜɢɞɧɨ, ɳɨ ɦɚє ɦɿɫɰɟ ɞɨɛɪɟ 
ɜɢɪɚɠɟɧɚ ɬɟɧɞɟɧɰɿɹ ɡɛɿɥɶɲɟɧɧɹ ɲɚɪɭ ɫɬɨɤɭ ɡ ɪɨɫɬɨɦ Пл. Ȳʀ ɪɿɜɧɹɧɧɹ ɦɚє ɜɢɝɥɹɞμ 

 

)50(50;500500  лл fyy  ,                                      (5) 
 

ɞɟ ӯ500; 50 - ɫɟɪɟɞɧɿɣ ɲɚɪ ɩɚɜɨɞɤɨɜɨɝɨ ɫɬɨɤɭ, ɩɪɢɜɟɞɟɧɢɣ ɞɨ ɜɢɫɨɬɢ Нɫɪ=500 ɦ ɿ 
ɡɚɥɿɫɟɧɨɫɬɿ fл=50%.  

 

y = 0,204x + 27,62
R² = 0,137; r = 0,37
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Ɋɢɫ. 2. Ɂɚɥɟɠɧɿɫɬɶ ɩɪɢɜɟɞɟɧɢɯ ɡɧɚɱɟɧɶ ӯ500  ɜɿɞ ɜɿɞɧɨɫɧɨʀ ɡɚɥɿɫɟɧɨɫɬɿ fɥ (ɭ %) ɞɥɹ 

ɝɿɪɫɶɤɢɯ ɪɿɱɨɤ ɍɤɪɚʀɧɫɶɤɢɯ Ʉɚɪɩɚɬ 
 
ɇɚ ɩɿɞɫɬɚɜɿ ɡɚɥɟɠɧɨɫɬɟɣ (2) ɿ (5) 
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)]50([ 50;500500  ллннн fykkyy  .                           (6) 
 

ȼɢɪɚɡ ɭ ɤɜɚɞɪɚɬɧɢɯ ɞɭɠɤɚɯ ɡɚɩɢɲɟɦɨ ɡɚ ɞɨɩɨɦɨɝɨɸ ɤɨɟɮɿɰɿєɧɬɚ ɜɩɥɢɜɭ ɥɿɫɭ 
kл, ɬɨɛɬɨ 
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Ɂ ɭɪɚɯɭɜɚɧɧɹɦ (8) ɪɿɜɧɹɧɧɹ (3) ɦɚɬɢɦɟ ɜɢɝɥɹɞ 
 

лнkkyy 50;500                                                     (9) 
 

ȼɿɞɯɢɥɟɧɧɹ ɪɨɡɪɚɯɭɧɤɨɜɢɯ ɜɟɥɢɱɢɧ ɲɚɪɿɜ ɫɬɨɤɭ ɬy  ɜɿɞ ɜɢɯɿɞɧɢɯ ɡɧɚɱɟɧɶ (ɩɪɢ 
н = 0,045, ӯ 500 = 39,0 ɦɦ, л = 0,204 ɿ ӯ500; 50 = 38 ɦɦ) ɫɬɚɧɨɜɢɬɶ  4,6%, ɳɨ ɜ 
ɡɚɝɚɥɶɧɨɦɭ ɜɿɞɩɨɜɿɞɚє ɬɨɱɧɨɫɬɿ ɞɚɧɢɯ ɩɨ ɜɢɡɧɚɱɟɧɧɸ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɦɚɤɫɢɦɚɥɶɧɨɝɨ 
ɩɚɜɨɞɤɨɜɨɝɨ ɫɬɨɤɭ ɝɿɪɫɶɤɢɯ ɪɿɱɨɤ Ʉɚɪɩɚɬ. 

ɍɬɨɱɧɟɧɧɹ ɪɨɡɪɚɯɭɧɤɨɜɢɯ ɲɚɪɿɜ ɩɚɜɨɞɤɨɜɨɝɨ ɫɬɨɤɭ. ɉɿɞɜɢɳɢɬɢ ɬɨɱɧɿɫɬɶ 
ɨɛɱɢɫɥɟɧɧɹ ɫɬɚɬɢɫɬɢɱɧɢɯ ɩɚɪɚɦɟɬɪɿɜ ɱɚɫɨɜɢɯ ɪɹɞɿɜ ɫɬɨɤɨɜɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɦɨɠɧɚ 
ɲɥɹɯɨɦ ɨɛ'єɞɧɚɧɧɹ ɫɭɤɭɩɧɨɫɬɟɣ ɭ ɦɟɠɚɯ ɨɞɧɨɪɿɞɧɢɯ ɥɚɧɞɲɚɮɬɧɨ-ɝɿɞɪɨɥɨɝɿɱɧɢɯ 
ɪɚɣɨɧɿɜ. 

Ⱦɠɚɛɭɪɨɦ Ʉɯɚɥɞɭɧɨɦ ɿ Є.Ⱦ. Ƚɨɩɱɟɧɤɨɦ 5 ɲɥɹɯɨɦ ɫɭɦɿɫɧɨɝɨ ɚɧɚɥɿɡɭ ɩɨɥɿɜ, 
ɩɪɢɜɟɞɟɧɢɯ ɞɨ ɜɢɫɨɬɢ Нɫɪ=500 ɦ, ɲɚɪɿɜ ɩɚɜɨɞɤɨɜɨɝɨ ɫɬɨɤɭ ӯ500 ɿ ɤɨɟɮɿɰɿєɧɬɿɜ ɜɚɪɿɚɰɿʀ 
Cv ɧɚ ɬɟɪɢɬɨɪɿʀ Ʉɚɪɩɚɬ ɜɢɞɿɥɟɧɿ 4 ɪɚɣɨɧɚ. ɋɯɟɦɚ ɪɚɣɨɧɭɜɚɧɧɹ ɩɨɤɚɡɚɧɚ ɧɚ ɪɢɫ. 3. 
ɋɩɿɜɜɿɞɧɨɲɟɧɧɹ ɦɿɠ ɜɢɩɚɞɤɨɜɨɸ 2ɜɢɩ ɿ 2ɪ  ɫɤɥɚɞɨɜɨʀ ɩɨɜɧɨʀ ɞɢɫɩɟɪɫɿʀ ɪɨɡɫɿɸɜɚɧɧɹ 
ӯ500 ɭ ɦɟɠɚɯ ɤɨɠɧɨɝɨ ɡ ɪɚɣɨɧɿɜ ɩɪɢɜɨɞɢɬɶɫɹ ɜ ɬɚɛɥ. 1. 

 
Ɋɢɫ. 3. Ʉɚɪɬɚ-ɫɯɟɦɚ ɪɚɣɨɧɿɜ, ɹɤɿ ɜɢɞɿɥɟɧɿ ɩɨ ɫɟɪɟɞɧɶɨɦɭ ɲɚɪɭ ɩɚɜɨɞɤɨɜɨɝɨ 

ɫɬɨɤɭ, ɩɪɢɜɟɞɟɧɢɯ ɞɨ ɜɢɫɨɬɢ 500 ɦ (ɝɿɪɫɶɤɿ ɪɿɱɤɢ ɍɤɪɚʀɧɫɶɤɢɯ Ʉɚɪɩɚɬ) Д5Ж  
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Ɍɚɛлɢɰɹ 1. Ɂɧɚɱɟɧɧɹ ɜɢɩɚɞɤɨɜɨʀ ɿ ɝɟɨɝɪɚɮɿɱɧɨʀ ɫɤɥɚɞɨɜɨʀ ɪɨɡɫɿɸɜɚɧɧɹ y500 5 
          Ɋɚɣɨнɢ 

Ⱦɢɫɩɟɪɫɿɹ 1 2 3 4 

2
ɩ 12,5 39,5 97,8 74,0 

2
ɜɢɩ 10,2 21,0 28,4 16,0 

2
ɝ 2,3 18,5 69,4 58,9 

ɑɢɫɥɨ ɩɭɧɤɬɿɜ 9 37 19 24 
 

Ⱦɥɹ ɤɨɟɮɿɰɿєɧɬɿɜ ɜɚɪɿɚɰɿʀ Cv ɚɧɚɥɨɝɿɱɧɿ ɞɚɧɿ ɩɪɢɜɨɞɹɬɶɫɹ ɜ ɬɚɛɥ. 2. 
əɤ ɜɢɞɧɨ ɡ ɬɚɛɥ. 2, ɪɨɡɫɿɸɜɚɧɧɹ ɨɰɿɧɨɤ Cv ɦɚɣɠɟ ɰɿɥɤɨɦ ɜɢɡɧɚɱɚєɬɶɫɹ 

ɜɢɩɚɞɤɨɜɢɦɢ ɤɨɥɢɜɚɧɧɹɦɢ, ɳɨ ɜ ɩɪɢɧɰɢɩɿ ɞɨɡɜɨɥɹє Cv ɜ ɦɟɠɚɯ ɨɤɪɟɦɢɯ ɪɚɣɨɧɿɜ 
ɨɫɟɪɟɞɧɢɬɢ (ɬɚɛɥ. 3). 

 
Ɍɚɛлɢɰɹ 2. Ɂɧɚɱɟɧɧɹ ɜɢɩɚɞɤɨɜɨʀ ɿ ɝɟɨɝɪɚɮɿɱɧɨʀ ɫɤɥɚɞɨɜɢɯ ɪɨɡɫɿɸɜɚɧɧɹ Cv 5 

            Ɋɚɣɨнɢ 
Ⱦɢɫɩɟɪɫɿɹ 

1 2 3 4 

2
ɩ 0,008 0,016 0,004 0,016 

2
ɜɢɩ 0,007 0,012 0,008 0,013 

2
ɝ 0,001 0,040 -0,004 0,003 

ɑɢɫɥɨ ɩɭɧɤɬɿɜ 9 37 19 24 
 

Ɍɚɛɥɢɰɹ 3. ɋɟɪɟɞɧɿ ɪɚɣɨɧɧɿ ɡɧɚɱɟɧɧɹ ɤɨɟɮɿɰɿєɧɬɿɜ ɜɚɪɿɚɰɿʀ ɲɚɪɿɜ ɩɚɜɨɞɤɨɜɨɝɨ 
ɫɬɨɤɭ Cv ɿ ɫɩɿɜɜɿɞɧɨɲɟɧɧɹ Cs/Cv 5 

Ɋɚɣɨɧɢ 1 2 3 4 
CЯɫɪ 0,61 0,71 0,63 0,74 

(Cs/Cv)ɫɪ 2,5 3,5 2,5 3,5 
 
əɤ ɜɢɞɧɨ ɡ ɬɚɛɥ. 3, ɫɟɪɟɞɧɿ ɪɚɣɨɧɧɿ ɡɧɚɱɟɧɧɹ ɤɨɟɮɿɰɿєɧɬɿɜ ɜɚɪɿɚɰɿʀ ɩɚɜɨɞɤɨɜɨɝɨ 

ɫɬɨɤɭ ɞɨɫɢɬɶ ɫɬɿɣɤɿ ɜ ɦɟɠɚɯ Ʉɚɪɩɚɬɫɶɤɨɝɨ ɪɟɝɿɨɧɭ, ɡɦɿɧɸɸɬɶɫɹ ɜɨɧɢ ɜɿɞ 0,61 - 0,63 
(ɪɚɣɨɧɢ 1 ɿ 3) ɞɨ 0,74 (ɪɚɣɨɧ 4) 5. 

Ɍɚɛɥ. 3 ɫɜɿɞɱɢɬɶ ɩɪɨ ɬɟ, ɳɨ ɧɟɡɜɚɠɚɸɱɢ ɧɚ ɩɪɢɜɟɞɟɧɧɹ ɲɚɪɿɜ ɫɬɨɤɭ ɬy  ɞɨ 
ɨɞɧɿєʀ ɪɨɡɪɚɯɭɧɤɨɜɨʀ ɜɢɫɨɬɢ Нɫɪ=500 ɦ, ɝɟɨɝɪɚɮɿɱɧɨ ɨɛɭɦɨɜɥɟɧɚ ɜɟɥɢɱɢɧɚ 2ɪ 

ɪɨɡɫɿɸɜɚɧɧɹ, ɩɪɢɧɚɣɦɿ, ɚɛɨ ɛɥɢɡɶɤɚ ɞɨ ɜɢɩɚɞɤɨɜɨʀ 2ɜɢɩ, ɚɛɨ ɩɟɪɟɜɢɳɭє ʀʀ. ɉɨ ɫɭɬɿ, 
ɰɹ ɨɛɫɬɚɜɢɧɚ ɪɨɛɢɬɶ ɧɟɦɨɠɥɢɜɢɦ ɨɛ'єɞɧɚɧɧɹ ɫɭɤɭɩɧɨɫɬɟɣ ɭ ɦɟɠɚɯ ɜɢɞɿɥɟɧɢɯ 
ɪɚɣɨɧɿɜ. ɓɨɛ ɭɧɢɤɧɭɬɢ ɡɚɣɜɨʀ ɝɟɧɟɪɚɥɿɡɚɰɿʀ ɞɚɧɢɯ ɩɪɢ ʀɯɧɶɨɦɭ ɨɛ'єɞɧɚɧɧɿ ɧɚɞɚɥɿ 
ɛɭɥɢ ɩɨɛɭɞɨɜɚɧɿ ɡɚɥɟɠɧɨɫɬɿ ɫɟɪɟɞɧɶɨɝɨ ɲɚɪɭ ɩɚɜɨɞɤɨɜɨɝɨ ɫɬɨɤɭ ɬy  ɜɿɞ ɫɟɪɟɞɧɶɨʀ 
ɜɢɫɨɬɢ ɜɨɞɨɡɛɨɪɿɜ ɞɥɹ ɤɨɠɧɨɝɨ ɡ ɪɚɣɨɧɿɜ ɨɤɪɟɦɨ. ȼɨɧɢ, ɹɤ ɿ ɡɚɥɟɠɧɿɫɬɶ, ɩɪɢɜɟɞɟɧɚ 
ɧɚ ɪɢɫ. 2, ɦɚɸɬɶ ɥɿɧɿɣɧɢɣ ɜɢɝɥɹɞ ɿ ɨɩɢɫɭɸɬɶɫɹ ɜɿɞɩɨɜɿɞɧɢɦɢ ɪɿɜɧɹɧɧɹɦɢ. ɉɿɫɥɹ 
ɩɪɢɜɟɞɟɧɧɹ ӯ ɞɨ ɭɦɨɜɧɨʀ ɜɢɫɨɬɢ Нɫɪ=500 ɦ ɜɟɥɢɱɢɧɢ y500 ɧɚ ɪɚɣɨɧɧɨɦɭ ɪɿɜɧɿ 
ɤɨɪɟɥɸɜɚɥɢɫɹ ɿɡ ɡɚɥɿɫɟɧɿɫɬɸ fл. Ɋɟɡɭɥɶɬɚɬɨɦ ɫɬɚɥɨ ɜɫɬɚɧɨɜɥɟɧɧɹ ɲɚɪɿɜ ɩɚɜɨɞɤɨɜɨɝɨ 
ɫɬɨɤɭ ӯ500;50, ɩɪɢɜɟɞɟɧɢɯ ɞɨ Нɫɪ=500 ɦ ɿ fл=50%. ɉɚɪɚɦɟɬɪɢ ɪɿɜɧɹɧɶ (3) ɿ (9) ɩɪɢɜɟɞɟɧɿ 
ɜ ɬɚɛɥ. 4.  

Ⱥɧɚɥɿɡ ɞɚɧɢɯ ɬɚɛɥ. 4 ɫɜɿɞɱɢɬɶ ɩɪɨ ɧɚɫɬɭɩɧɟ: 
ɚ) ɫɟɪɟɞɧɿ ɲɚɪɢ ɫɬɨɤɭ ӯ 500 ɬɚ ӯ 500; 50, ɩɪɢɜɟɞɟɧɿ ɞɨ ɜɢɫɨɬɢ Нɫɪ=500 ɦ, ɚ ɩɨɬɿɦ ɿ 

fл=50%, ɡɛɿɥɶɲɭɸɬɶɫɹ ɜ ɦɿɪɭ ɩɟɪɟɯɨɞɭ ɜɿɞ ɩɟɪɲɨɝɨ ɪɚɣɨɧɭ ɞɨ ɬɪɟɬɶɨɝɨ, ɚ ɩɨɬɿɦ ɡɧɨɜɭ 
ɡɦɟɧɲɭɸɬɶɫɹ - ɞɨ ɱɟɬɜɟɪɬɨɝɨ, ɳɨ ɩɨɜɧɨɸ ɦɿɪɨɸ ɭɡɝɨɞɠɭєɬɶɫɹ ɿɡ ɪɨɡɩɨɞɿɥɨɦ ɭ 
Ʉɚɪɩɚɬɚɯ ɩɚɜɨɞɤɨɮɨɪɦɭɸɱɢɯ ɨɩɚɞɿɜ; 
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Ɍɚɛлɢɰɹ 4. Ɋɚɣɨɧɧɿ ɡɧɚɱɟɧɧɹ ɩɚɪɚɦɟɬɪɿɜ ɪɿɜɧɹɧɧɹ ɲɚɪɿɜ ɩɚɜɨɞɤɨɜɨɝɨ ɫɬɨɤɭ ɜɿɞ 
ɫɟɪɟɞɧɶɨʀ ɜɢɫɨɬɢ ɜɨɞɨɡɛɨɪɿɜ ɿ ɡɚɥɿɫɟɧɿɫɬɢ  

Ɋɚɣɨɧ ɒɚɪ ɫɬɨɤɭ ӯ500, ɦɦ ɒɚɪ ɫɬɨɤɭ ӯ500; 50, ɦɦ н л 

1 31,6 31,9 0,029 0,18 
2 39,6 38,7 0,033 0,21 
3 46,3 44,6 0,049 0,10 
4 38,1 37,8 0,029 0,056 

 
ɛ) ɝɪɚɞɿɟɧɬ ɡɦɿɧɢ ɡ ɜɢɫɨɬɨɸ ɲɚɪɿɜ ɩɚɜɨɞɤɨɜɨɝɨ ɫɬɨɤɭ ɬy  ɬɚɤɨɠ ɧɚɣɛɿɥɶɲɢɣ ɭ 

ɬɪɟɬɶɨɦɭ ɪɚɣɨɧɿ (4,λ ɦɦ/100 ɦ), ɚ ɧɚɣɦɟɧɲɢɣ - ɭ ɩɟɪɲɨɦɭ ɿ ɱɟɬɜɟɪɬɨɦɭ 
(2,9 ɦɦ/100 ɦ); 

ɜ) ɫɭɞɹɱɢ ɡɿ ɡɧɚɱɟɧɶ л, ɟɮɟɤɬ ɜɩɥɢɜɭ ɥɿɫɭ ɧɚ ɲɚɪɢ ɩɚɜɨɞɤɨɜɨɝɨ ɫɬɨɤɭ ɦɚє ɬɭ ɠ 
ɡɚɤɨɧɨɦɿɪɧɿɫɬɶ ɩɪɨɫɬɨɪɨɜɨʀ ɨɛɭɦɨɜɥɟɧɨɫɬɿ, ɳɨ ɣ н - ɧɚɣɛɿɥɶɲɢɣ ɝɪɚɞɿɟɧɬ ɭ 
ɬɪɟɬɶɨɦɭ ɪɚɣɨɧɿ (2,10 ɦɦ/10% ɡɚɥɿɫɟɧɿɫɬɢ), ɚ ɧɚɣɦɟɧɲɢɣ - (0,56 ɦɦ/10%) - ɭ 
ɩɟɪɲɨɦɭ. 

Ɉɫɬɚɧɧɹ ɨɛɫɬɚɜɢɧɚ ɫɜɿɞɱɢɬɶ ɩɪɨ ɬɟ, ɳɨ ɩɪɢ ɞɨɫɥɿɞɠɟɧɧɿ ɝɿɞɪɨɥɨɝɿɱɧɨʀ ɪɨɥɿ ɥɿɫɭ 
ɧɚ ɦɚɤɫɢɦɚɥɶɧɢɣ ɫɬɿɤ ɧɟ ɦɨɠɧɚ ɩɿɞɯɨɞɢɬɢ ɬɿɥɶɤɢ ɡ ɭɤɪɭɩɧɟɧɢɦɢ ɩɨɤɚɡɧɢɤɚɦɢ, 
ɨɫɤɿɥɶɤɢ ɜ ɤɨɠɧɨɦɭ ɤɨɧɤɪɟɬɧɨɦɭ ɜɢɩɚɞɤɭ ɦɨɠɭɬɶ ɜɢɹɜɥɹɬɢɫɹ ɪɟɝɿɨɧɚɥɶɧɿ 
ɨɫɨɛɥɢɜɨɫɬɿ ɝɪɭɧɬɨɜɨɝɨ ɩɨɤɪɢɜɭ, ɝɟɨɥɨɝɿɱɧɢɯ ɭɦɨɜ ɿ ɬ.ɩ. 

ɋɚɦɟ ɬɨɦɭ ɜɫɿ ɞɚɧɿ ӯ500  ɛɭɥɢ ɩɪɢɜɟɞɟɧɿ ɞɨ ɨɞɧɨɝɨ ɡɧɚɱɟɧɧɹ ɡɚɥɿɫɟɧɿɫɬɿ fл=50%, 
ɬɨɛɬɨ, ɜɢɤɨɪɢɫɬɨɜɭɸɱɢ (13), ɨɛɱɢɫɥɟɧɿ ɩɪɢɜɟɞɟɧɿ ɲɚɪɢ ɫɬɨɤɭ ӯ500; 50 

 

лнkkyy /50;500                                              (10) 

 
Ʉɨɟɮɿɰɿєɧɬɢ ɜɩɥɢɜɭ kн ɿ kл ɜɫɬɚɧɨɜɥɸɸɬɶɫɹ ɡɚ ɞɨɩɨɦɨɝɨɸ ɪɿɜɧɹɧɶ (4) ɿ (8). 

Ɋɟɡɭɥɶɬɚɬɢ ɫɭɦɿɫɧɨɝɨ ɚɧɚɥɿɡɭ ɩɨɥɹ ɩɪɢɜɟɞɟɧɨɝɨ ɲɚɪɭ ɫɬɨɤɭ ӯ500; 50 ɩɪɢɜɨɞɹɬɶɫɹ ɜ 
ɬɚɛɥ. 5. 

 
Ɍɚɛлɢɰɹ 5. ȼɟɥɢɱɢɧɢ ɜɢɩɚɞɤɨɜɨʀ ɿ ɝɟɨɝɪɚɮɿɱɧɨʀ ɫɤɥɚɞɨɜɨʀ ɪɨɡɫɿɸɜɚɧɧɹ y500;50 

                 Ɋɚɣɨнɢ 
 Ⱦɢɫɩɟɪɫɿɹ 1 2 3 4 

 2
ɩ 17,9 40,9 47,7 40,7 

 2
ɜɢɩ 10,9 21,9 40,6 20,5 

 2
ɝ 7,0 19,9 7,1 20,2 

 ɑɢɫɥɨ ɩɭɧɤɬɿɜ 9 37 19 24 
 
ɉɪɢɦɿɬɤɚ. ɉɪɢ ɨɛ'єɞнɚннɿ ɫɭɤɭɩнɨɫɬɟɣ ɭ 2-ɦ ɪɚɣɨнɿ ɛɭɜ ɜɢɤлɸɱɟнɢɣ ɩ. 37 - ɪ. Сɬɚɪɚ-

ɫ. Ɂнɹɰɟɜɨ, ɩɨ ɹɤɨɦɭ ӯɮ ɫɤлɚɞɚє ɭɫɶɨɝɨ 18,8 ɦɦ; ɭ 3-ɦ - ɩ. 10 - ɪ. Ɍɟɪɟɫɜɚ – ɫɦɬ ɍɫɬɶ-ɑɨɪнɚ (ɲɚɪ 
ɫɬɨɤɭ ӯɮ ɩɪɢ Нɫɪ=1100 ɦ ɿ Пл=77% ɫɤлɚɜ ɬɿлɶɤɢ 54,4 ɦɦ) ɬɚ ɩ. 89 – ɪ. Ȼɢɫɬɪɢɰɹ Сɨлɨɬɜɢнɫɶɤɚ - 
ɫ. Ƚɭɬɚ (ɲɚɪ ɫɬɨɤɭyɮ  ɩɪɢ Нɫɪ=1100 ɦ ɿ Пл=92% ɜɢɹɜɢɜɫɹ, нɚɜɩɚɤɢ, ɡɚɜɢɳɟнɢɦ – 106 ɦɦ); ɭ 4-ɨɦ - 
ɩ. 6 - ɪ. Ȼɿлɚ Ɍɢɫɚ-ɫ. Ʌɭɝɢ (ɲɚɪ ɫɬɨɤɭ ӯɮ ɩɪɢ Нɫɪ=1200 ɦ ɬɚ Пл=77% ɫɤлɚɜ ɬɿлɶɤɢ 44,6 ɦɦ) ɬɚ ɩ. 50 - 
ɪ. ɉɪɭɬ-ɦ. əɪɟɦɱɚ (ɲɚɪ ɫɬɨɤɭ ɫɤлɚɜ 64,9 ɦɦ, ɬɨɞɿ ɹɤ нɚ ɬɿєʀ ɠ ɪɿɱɰɿ, ɚлɟ ɩɨ ɩɩ. Ʉɪɟɦɟнɰɿ ɿ ɑɟɪнɿɜɰɿ 
- ӯɮ ɡнɚɱнɨ нɢɠɱɢɣ, ɱɢɦ ɩɨ əɪɟɦɱɿ). 

 
 

Ⱦɚɧɿ ɬɚɛɥ. 5, ɧɚ ɜɿɞɦɿɧɭ ɜɿɞ ӯ500, ɫɜɿɞɱɚɬɶ ɩɪɨ ɬɟ, ɳɨ ɡɧɚɱɟɧɧɹ ӯ500;50 ɭ ɛɿɥɶɲɨɦɭ 
ɫɬɭɩɟɧɿ ɨɛɭɦɨɜɥɟɧɿ ɜɢɩɚɞɤɨɜɢɦɢ ɜɚɪɿɚɰɿɹɦɢ ɲɚɪɿɜ ɩɚɜɨɞɤɨɜɨɝɨ ɫɬɨɤɭ ɜ ɦɟɠɚɯ 
ɜɢɞɿɥɟɧɢɯ ɪɚɣɨɧɿɜ. ɓɨɛ ɭɧɢɤɧɭɬɢ ɝɟɧɟɪɚɥɿɡɚɰɿʀ ɜɟɥɢɱɢɧ y500; 50 ɩɪɢ ʀɯɧɶɨɦɭ 
ɨɫɟɪɟɞɧɟɧɿ ɜ ɦɟɠɚɯ ɨɤɪɟɦɢɯ ɪɚɣɨɧɿɜ, ɲɚɪɢ ɩɚɜɨɞɤɨɜɨɝɨ ɫɬɨɤɭ ɨɩɨɪɧɨʀ 
ɡɚɛɟɡɩɟɱɟɧɨɫɬɿ (Ɋ=1%) y1% ɛɭɥɢ ɪɨɡɪɚɯɨɜɚɧɿ ɜ ɞɜɨɯ ɜɚɪɿɚɧɬɚɯμ  
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ɚ) ɩɪɢ ɿɧɞɢɜɿɞɭɚɥɶɧɨ-ɭɬɨɱɧɟɧɢɯ ɡɧɚɱɟɧɧɹɯ ɬy  ɿ Cv; 
ɛ) ɩɪɢ ɿɧɞɢɜɿɞɭɚɥɶɧɨ-ɭɬɨɱɧɟɧɢɯ ɜɟɥɢɱɢɧɚɯ ɬy  ɿ ɫɟɪɟɞɧɿɯ ɪɚɣɨɧɧɢɯ 

ɤɨɟɮɿɰɿєɧɬɚɯ ɜɚɪɿɚɰɿʀ. 
ɋɩɿɜɜɿɞɧɨɲɟɧɧɹ Сs/Cv ɨɫɟɪɟɞɧɸɜɚɥɨɫɶ ɩɨ ɪɚɣɨɧɚɯ (ɬɚɛɥ. 6). 
 
Ɍɚɛлɢɰɹ 6. ɋɟɪɟɞɧɿ ɪɚɣɨɧɧɿ ɡɧɚɱɟɧɧɹ ɤɨɟɮɿɰɿєɧɬɿɜ ɜɚɪɿɚɰɿʀ ɲɚɪɭ ɩɚɜɨɞɤɨɜɨɝɨ 

ɫɬɨɤɭ Cv ɿ ɫɩɿɜɜɿɞɧɨɲɟɧɧɹ Cs/Cv ɧɚ ɬɟɪɢɬɨɪɿʀ ɍɤɪɚʀɧɫɶɤɢɯ Ʉɚɪɩɚɬ 

Ɋɚɣɨɧɢ 1 2 3 4 

CЯɫɪ 0,59 0,70 0,71 0,79 
(Cs/Cv)ɫɪ 2,0 3,5 3,0 4,0 

 
 

ȼɢɫɧɨɜɤɢ. ȼɢɤɥɚɞɟɧɚ ɦɟɬɨɞɢɤɚ Ⱦɠɚɛɭɪɚ Ʉɯɚɥɞɭɧɚ ɬɚ Є.Ⱦ. Ƚɨɩɱɟɧɤɚ 5 ɛɭɥɚ 
ɩɟɪɟɜɿɪɟɧɚ ɡ ɭɪɚɯɭɜɚɧɧɹɦ ɪɟɡɭɥɶɬɚɬɿɜ ɫɬɚɬɢɫɬɢɱɧɨʀ ɨɛɪɨɛɤɢ ɱɚɫɨɜɢɯ ɪɹɞɿɜ 
ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɫɬɨɤɭ ɞɨɳɨɜɢɯ ɩɚɜɨɞɤɿɜ ɧɚ ɬɟɪɢɬɨɪɿʀ ɍɤɪɚʀɧɫɶɤɢɯ Ʉɚɪɩɚɬ ɞɥɹ λ3 
ɝɿɞɪɨɥɨɝɿɱɧɢɯ ɫɬɚɧɰɿɣ ɬɚ ɩɨɫɬɚɯ ɩɨ 2010 ɪɿɤ, ɜɤɥɸɱɧɨ. ɍɬɨɱɧɟɧɿ ɫɟɪɟɞɧɿ ɪɚɣɨɧɧɿ 
ɡɧɚɱɟɧɧɹ ɤɨɟɮɿɰɿєɧɬɿɜ ɜɚɪɿɚɰɿʀ ɲɚɪɭ ɩɚɜɨɞɤɨɜɨɝɨ ɫɬɨɤɭ Cv ɿ ɫɩɿɜɜɿɞɧɨɲɟɧɧɹ Cs/Cv 
ɩɪɟɞɫɬɚɜɥɟɧɿ ɭ ɬɚɛɥ. 6. 

Ɋɟɡɭɥɶɬɚɬɢ ɩɨɪɿɜɧɹɧɧɹ ɜɢɤɥɚɞɟɧɨɝɨ ɭɡɚɝɚɥɶɧɟɧɧɹ ɩɨ ɪɚɣɨɧɚɯ ɡ ɭɬɨɱɧɟɧɢɦɢ 
ɡɧɚɱɟɧɧɹɦɢ ɫɬɚɬɢɫɬɢɱɧɨʀ ɨɛɪɨɛɤɢ ɧɚɜɟɞɟɧɿ ɧɚ ɪɢɫ. 4. 

Ⱥɧɚɥɿɡɭɸɱɢ ɝɪɚɮɿɤ ɡɜ'ɹɡɤɭ (ɪɢɫ. 4), ɫɥɿɞ ɜɿɞɦɿɬɢɬɢ ɩ. 82 (ɪ. Ʌɭɠɚɧɤɚ – ɫ. Ƚɨɲɿɜ), 
ɹɤɢɣ ɹɜɧɨ ɜɿɞɯɢɥɹєɬɶɫɹ ɜɿɞ ɿɧɲɢɯ ɩɨɫɬɿɜ. Ɍɚɤɭ ɫɢɬɭɚɰɿɸ ɦɨɠɧɚ ɩɨɹɫɧɢɬɢ, 
ɩɟɪɟɝɥɹɧɭɜɲɢ ɡɦɿɧɭ ɫɬɚɬɢɫɬɢɱɧɢɯ ɩɨɤɚɡɧɢɤɿɜ ɩɨ 1λ88 ɪ. ɬɚ ɩɨ 2010 ɪ. (ɬɚɛɥ. 7). 

 

 
 

Ɋɢɫ. 4. Ɂɜ'ɹɡɨɤ ɪɨɡɪɚɯɭɧɤɨɜɢɯ ɲɚɪɿɜ ɩɚɜɨɞɤɨɜɨɝɨ ɫɬɨɤɭ ɪɿɱɨɤ ɍɤɪɚʀɧɫɶɤɢɯ Ʉɚɪɩɚɬ 
(ɡɚ ɦɟɬɨɞɢɤɨɸ 1988 ɪɨɤɭ ɡ ɞɚɧɢɦɢ ɫɬɚɬɢɫɬɢɱɧɨʀ ɨɛɪɨɛɤɢ ɩɨ 2010 ɪɿɤ, ɜɤɥɸɱɧɨ) 

 
ɉɿɞɜɢɳɟɧɧɹ ɫɟɪɟɞɧɶɨɝɨ ɛɚɝɚɬɨɪɿɱɧɨɝɨ ɡɧɚɱɟɧɧɹ ɲɚɪɿɜ ɞɨɳɨɜɨɝɨ ɫɬɨɤɭ 

ɜɿɞɛɭɥɨɫɹ ɡɚ ɪɚɯɭɧɨɤ ɜɢɡɧɚɱɧɢɯ ɩɚɜɨɞɤɿɜ ɡ 1λ8λ ɩɨ 2010 ɪɪ., ɹɤ ɜɢɞɧɨ ɡ ɤɪɢɜɨʀ 
ɡɚɛɟɡɩɟɱɟɧɨɫɬɿ (ɪɢɫ. 5). 

Ɂɛɿɠɧɿɫɬɶ ɪɟɡɭɥɶɬɚɬɿɜ ɫɬɚɬɢɫɬɢɱɧɨʀ ɨɛɪɨɛɤɢ ɬɚ ɦɟɬɨɞɢɤɢ ɡɚɞɨɜɿɥɶɧɚ, ɳɨ 
ɞɨɡɜɨɥɹє ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɡɚɩɪɨɩɨɧɨɜɚɧɟ ɪɚɣɨɧɭɜɚɧɧɹ ɞɥɹ ɜɢɡɧɚɱɟɧɧɹ 
ɪɨɡɪɚɯɭɧɤɨɜɢɯ ɲɚɪɿɜ ɫɬɨɤɭ ɞɨɳɨɜɢɯ ɩɚɜɨɞɤɿɜ ɧɚ ɪɿɱɤɚɯ ɍɤɪɚʀɧɫɶɤɢɯ Ʉɚɪɩɚɬɚɯ ɩɨ 
ɫɶɨɝɨɞɧɿɲɧɢɣ ɞɟɧɶ. 

Ⱦɥɹ ɩɟɪɟɯɨɞɭ ɞɨ ɿɧɲɢɯ ɡɚɛɟɡɩɟɱɟɧɨɫɬɟɣ ɪɟɤɨɦɟɧɞɭɸɬɶɫɹ ɩɟɪɟɯɿɞɧɿ 
ɤɨɟɮɿɰɿєɧɬɢ p , ɧɚɜɟɞɟɧɿ ɭ ɬɚɛɥ.8 Д2Ж. 

 

y = 1.0607x
R² = 0.5933
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Ɍɚɛлɢɰɹ 7. ɉɨɤɚɡɧɢɤɢ ɫɬɚɬɢɫɬɢɱɧɨʀ ɨɛɪɨɛɤɢ ɦɚɤɫɢɦɚɥɶɧɢɯ ɲɚɪɿɜ ɞɨɳɨɜɨɝɨ 
ɫɬɨɤɭ ɪ. Ʌɭɠɚɧɤɚ – ɫ. Ƚɨɲɿɜ 

 ɉɨ 1λ88 ɪ. ɉɨ 2010 ɪ. 
Ⱦɨɜɠɢɧɚ ɪɹɞɭ 39 61 

ɋɟɪɟɞɧɟ ɡɧɚɱɟɧɧɹ 54 72 

Ɇɟɬɨɞ ɦɨɦɟɧɬɿɜμ 
Cv 0,619 1,292 
Cs 1,676 5,269 

Cs/Cv 2,7 4,1 

Ɇɟɬɨɞ ɧɚɣɛɿɥɶɲɨʀ ɩɪɚɜɞɨɩɨɞɿɛɧɨɫɬɿμ 

Cv 0,626 1,477 
Cs 2,071 8,991 

Cs/Cv 3,3 6,1 
 

 
- ɩɚɜɨɞɤɢ 1λ8λ-2010 ɪɪ. 

Ɋɢɫ. 5. Ʉɪɢɜɚ ɡɚɛɟɡɩɟɱɟɧɨɫɬɿ ɫɩɨɫɬɟɪɟɠɟɧɢɯ ɲɚɪɿɜ ɫɬɨɤɭ ɪ. Ʌɭɠɚɧɤɚ – ɫ. Ƚɨɲɿɜ 
(ɩɨ 2010 ɪɿɤ, ɜɤɥɸɱɧɨ) 

 
Ɍɚɛлɢɰɹ 8. ɉɟɪɟɯɿɞɧɿ ɤɨɟɮɿɰɿєɧɬɢ ɜɿɞ ɦɚɤɫɢɦɚɥɶɧɢɯ ɲɚɪɿɜ ɫɬɨɤɭ ɞɨɳɨɜɢɯ 

ɩɚɜɨɞɤɿɜ ɨɩɨɪɧɨʀ (Ɋ=1%) ɡɚɛɟɡɩɟɱɟɧɨɫɬɿ ɞɨ ɿɧɲɢɯ ɡɚɛɟɡɩɟɱɟɧɨɫɬɟɣ (Ɋ%) ɞɥɹ ɝɿɪɫɶɤɢɯ 
ɪɿɱɨɤ ɍɤɪɚʀɧɫɶɤɢɯ Ʉɚɪɩɚɬ [2] 

Ɋ% 1,0 3,0 5,0 10 

p  (
mY ) 1,0 0,75 0,65 0,51 

 
ɋɩɢɫɨɤ ɥɿɬɟɪɚɬɭɪɢ 

1. Ɋɨɠɞɟɫɬɜɟɧɫɤɢɣ Ⱥ.ȼ., ɑɟɛɨɬɚɪɟɜ Ⱥ.ɂ. ɋɬɚɬɢɫɬɢɱɟɫɤɢɟ ɦɟɬɨɞɵ ɜ ɝɢɞɪɨɥɨɝɢɢ. – 
Ʌ.μȽɢɞɪɨɦɟɬɟɨɢɡɞɚɬ, 1λ74. – 423 ɫ. 2. Ʉɪɢɰɤɢɣ ɋ.ɇ., Ɇɟɧɤɟɥɶ Ɇ.Ɏ. Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɟ ɨɫɧɨɜɵ 
ɭɩɪɚɜɥɟɧɢɹ ɪɟɱɧɵɦ ɫɬɨɤɨɦ. – Ɇ.μ «ɇɚɭɤɚ», 1λ81. – 254 ɫ. 3. ɉɨɫɨɛɢɟ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ 
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ɪɚɫɱɟɬɧɵɯ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ. – Ʌ.μ Ƚɢɞɪɨɦɟɬɟɨɢɡɞɚɬ, 1λ84. – 447 ɫ. 4. Ƚɨɩɰɿɣ 
Ɇ.ȼ. ɋɬɚɬɢɫɬɢɱɧɢɣ ɚɧɚɥɿɡ ɱɚɫɨɜɢɯ ɪɹɞɿɜ ɦɚɤɫɢɦɚɥɶɧɢɯ ɜɢɬɪɚɬ ɜɨɞɢ ɬɚ ɲɚɪɿɜ ɫɬɨɤɭ ɪɿɱɨɤ 
ɍɤɪɚʀɧɫɶɤɢɯ Ʉɚɪɩɚɬ // Ɇɚɬɟɪɿɚɥɢ ɏȱ Ɇɿɠɧɚɪɨɞɧɨʀ ɧɚɭɤɨɜɨ-ɩɪɚɤɬɢɱɧɨʀ ɿɧɬɟɪɧɟɬ-ɤɨɧɮɟɪɟɧɰɿʀ 
«Ɍɟɧɞɟɧɰɿʀ ɬɚ ɩɟɪɫɩɟɤɬɢɜɢ ɪɨɡɜɢɬɤɭ ɧɚɭɤɢ ɿ ɨɫɜɿɬɢ ɜ ɭɦɨɜɚɯ ɝɥɨɛɚɥɿɡɚɰɿʀ»μ Ɂɛ. ɧɚɭɤ. ɩɪɚɰɶ. ‒ 
ɉɟɪɟɹɫɥɚɜ-ɏɦɟɥɶɧɢɰɶɤɢɣ, 2016. ‒ ȼɢɩ. 11.– ɋ.17-19. 5. Ⱦɠɚɛɭɪ Ʉɯɚɥɞɭɧ. 
Ɍɪɚɧɫɮɨɪɦɚɰɢɨɧɧɚɹ ɫɬɪɭɤɬɭɪɚ ɪɚɫɱɟɢɧɨɣ ɫɯɟɦɵ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɫɬɨɤɚ ɢ ɟɟ ɪɟɚɥɢɡɚɰɢɹ ɧɚ 
ɩɪɢɦɟɪɟ ɪɟɤ Ʉɚɪɩɚɬμ ɞɢɫɫ. ɤɚɧɞ.ɝɟɨɝɪ.ɧɚɭɤμ 11.00.07 / Ⱦɠɚɛɭɪ Ʉɯɚɥɞɭɧ; Ɉɞɟɫɫɤ. ɝɨɫɭɞ. 
ɷɤɨɥɨɝ.ɭɧ-ɬ. – Ɉɞɟɫɫɚ, 2000. – 271 ɫ. 

 
ȼɢɡɧɚɱɟɧɧɹ ɪɨɡɪɚɯɭɧɤɨɜɢɯ ɲɚɪɿɜ ɩɚɜɨɞɤɨɜɨɝɨ ɫɬɨɤɭ ɧɚ ɪɿɱɤɚɯ ɍɤɪɚʀɧɫɶɤɢɯ Ʉɚɪɩɚɬ ɬɚ 

ɭɡɚɝɚɥɶɧɟɧɧɹ ʀɯ ɩɨ ɬɟɪɢɬɨɪɿʀ 
Ƚɨɩɰɿɣ Ɇ.ȼ. 
Нɚ ɛɚɡɿ ɫɭɱɚɫнɨʀ ɜɢхɿɞнɨʀ ɿнɮɨɪɦɚɰɿʀ ɩɨ ɦɚɤɫɢɦɚлɶнɨɦɭ ɫɬɨɤɭ ɝɿɪɫɶɤɨɝɨ ɪɟɝɿɨнɭ ɜɢɤɨнɚнɨ 

ɭɡɚɝɚлɶнɟннɹ ɪɨɡɪɚхɭнɤɨɜɢх ɲɚɪɿɜ ɩɚɜɨɞɤɨɜɨɝɨ ɫɬɨɤɭ нɚ ɪɿɱɤɚх ɍɤɪɚʀнɫɶɤɢх Ʉɚɪɩɚɬ. 
Кɥɸɱɨɜɿ ɫɥɨɜɚ: ɲɚɪ ɫɬɨɤɭ, ɞɨɳɨɜɿ ɩɚɜɨɞɤɢ, ɭɡɚɝɚлɶнɟннɹ. 
 
Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɫɱɟɬɧɵɯ ɫɥɨɟɜ ɩɚɜɨɞɨɱɧɨɝɨ ɫɬɨɤɚ ɧɚ ɪɟɤɚɯ ɍɤɪɚɢɧɫɤɢɯ Ʉɚɪɩɚɬ ɢ 

ɨɛɨɛɳɟɧɢɟ ɢɯ ɩɨ ɬɟɪɪɢɬɨɪɢɢ 
Ƚɨɩɰɢɣ Ɇ.ȼ. 
Нɚ ɛɚɡɟ ɫɨɜɪɟɦɟннɨɣ ɢɫхɨɞнɨɣ ɢнɮɨɪɦɚɰɢɢ ɩɨ ɦɚɤɫɢɦɚлɶнɨɦɭ ɫɬɨɤɭ ɝɨɪнɨɝɨ ɪɟɝɢɨнɚ 

ɜɵɩɨлнɟнɨ ɨɛɨɛɳɟнɢɟ ɪɚɫɱɟɬнɵх ɫлɨɟɜ ɩɚɜɨɞɨɱнɨɝɨ ɫɬɨɤɚ нɚ ɪɟɤɚх ɍɤɪɚɢнɫɤɢх Ʉɚɪɩɚɬ. 
Кɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɫлɨɣ ɫɬɨɤɚ, ɞɨɠɞɟɜɵɟ ɩɚɜɨɞɤɢ, ɨɛɨɛɳɟнɢɟ. 
 
Determination of calculation layers of floods on the rivers of Ukrainian Carpathians and 

generalization of them on territory 
Goptsiy M.V. 
For the research and analysis of rainfall floods on the rivers of the Ukrainian Carpathians was used 

long-term hydrometeorological information about layers and water discharge of rainfall floods of warm 
period (as of 2010). 

Almost every year in one or another part of the region are formed rainfall floods, which approach or 
even exceed the historical size, such as rainfall floods in 1998, 2001 and 2008. Specialists periodically 
precise the probability characteristics of exceptional repeatability. 

Statistical analysis of time series of runoff characteristics of rainfall floods (seasonal flood) is most 
often based on the method of moments, and in recent years - on the maximum likelihood method. Layers 
of river flow 1% probability, calculated on the basis of the curve of three-parameter gamma distribution with 
individual assessments and fixed ratio, varies depending on the geographical and altitude position of 
watersheds from 88 to 512 mm. 

Getting to spatial generalization of runoff layers in mountainous areas, it is necessary first of all to 
have in mind that the characteristics of the runoff in the mountains, in contrast to the lowland areas, not 
depend of geographical zoning but depend from altitude distribution. Because of this, mapping runoff values 
substantially impossible in mountainous or has certain difficulties. Therefore, in all cases it is desirable to 
bring the data to a single high-rise level and depending to it realize their spatial generalization. 

The second important factor that can upset the general pattern of runoff layer changes with height 
can be forested Fl. In the Carpathians, forested of watersheds is quite significant - from 18 % (r. Studeny) 
to 95 % (r. Candle) with the average for the region - about 60%. 

Increasing of the accuracy of calculation of the statistical parameters of time series of runoff 
characteristics can be achieved by combining sets within homogeneous landscape and hydrological areas. 
Jabour Khaldun and E. D. Gopchenko by the compatible analysis of fields presented to the height Hp = 
500 m, the layers of flood flow and the variation coefficient Cv in the territory of the Carpathian region have 
been allocated 4 regions, as of 1988. The stated method has been tested inclusive of the results of 
statistical processing of time series of maximum flow rainfall floods on the territory of the Ukrainian 
Carpathians for 93 hydrological stations and posts to 2010, inclusive. 

The convergence of the result of statistical processing and methodology is satisfactory, that allows 
the use of the proposed zoning for the determination of settlement layers runoff of rainfall floods on the 
rivers Ukrainian Carpathians for the present day. 

Keywords: layer of flow, rain floods, generalization. 
ɇɚɞɿɣɲɥɚ ɞɨ ɪɟɞɤɨɥɟɝɿʀ 26.02.2016 

 
 


