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ɫɬɭɞɟɧɬɤɚ 4 ɤɭɪɫɭ, ɝɪɭɩɢ Ƚȿ-42, ɧɚɜɱɚɥɶɧɨ-ɧɚɭɤɨɜɢɣ ɿɧɫɬɢɬɭɬ ɜɨɞɧɨɝɨ ɝɨɫɩɨɞɚɪɫɬɜɚ ɬɚ  
ɩɪɢɪɨɞɨɨɛɥɚɲɬɭɜɚɧɧɹ 

ɇɚɭɤɨɜɢɣ ɤɟɪɿɜɧɢɤ – ɚɫɢɫɬɟɧɬ Ⱦ. Ɇ. ɉɨɩɥɚɜɫɶɤɢɣ  

 

ɇɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɜɨɞɧɨɝɨ ɝɨɫɩɨɞɚɪɫɬɜɚ ɬɚ ɩɪɢɪɨɞɨɤɨɪɢɫɬɭɜɚɧɧɹ, 
ɦ. Ɋɿɜɧɟ, ɍɤɪɚʀɧɚ 

 

          

.           

.        

     .                                       

 : ɜɿɬɪɨɜɿ ɯɜɢɥɿ, ɜɟɪɯɧɹ ɜɨɞɨɣɦɚ, Ⱦɧɿɫɬɪɨɜɫɶɤɚ ȽȺȿɋ, ɦɟɬɨɞɢ ɪɨɡɪɚɯɭɧɤɿɜ. 

 

          .  

       . 

        

   .  

 : ɜɟɬɪɨɜɵɟ ɜɨɥɧɵ, ɜɟɪɯɧɹɹ ɜɨɞɨɟɦ, Ⱦɧɟɫɬɪɨɜɫɤɚɹ ȽȺɗɋ, ɦɟɬɨɞɵ ɪɚɫɱɟɬɨɜ. 

 

The analysis is made of exising equations of the wave-legth of the wind waves. The article 

presents the existing methods for calculating the parameters of wind waves. A comparison of 

theoretical results with field studies in the upper reservoir of the Dniester HPPP is made.  

Keywords: wind waves, upper reservoir, Dniester HPPP, methods of calculations. 

 

  ɛɭɞɶ-ɹɤɨʀ ȽȺȿɋ ɫɩɨɫɬɟɪɿɝɚɸɬɶɫɹ ɨɫɨɛɥɢɜɿ ɝɿɞɪɚɜɥɿɱɧɿ ɪɟɠɢɦɢ 

ɪɨɛɨɬɢ ɜɟɪɯɧɶɨʀ ɿ ɧɢɠɧɶɨʀ  ɜɨɞɨɣɦ ɹɤ ɜ ɬɭɪɛɿɧɧɨɦɭ, ɬɚɤ ɿ ɧɚɫɨɫɧɨɦɭ ɪɟɠɢɦɚɯ, ɳɨ ɮɨɪɦɭɸɬɶ 

ɧɟɭɫɬɚɥɟɧɢɣ ɪɭɯ ɜɨɞɢ ɡ ɭɬɜɨɪɟɧɧɹɦ ɯɜɢɥɶ ɩɟɪɟɦɿɳɟɧɧɹ, ɧɚ ɹɤɿ ɬɚɤɨɠ ɧɚɤɥɚɞɚɸɬɶɫɹ ɿ ɜɿɬɪɨɜɿ 
ɯɜɢɥɿ [1]. 

ȼɢɡɧɚɱɟɧɧɹ ɩɚɪɚɦɟɬɪɿɜ ɜɿɬɪɨɜɢɯ ɯɜɢɥɶ є ɧɚɞɡɜɢɱɚɣɧɨ ɫɤɥɚɞɧɨɸ ɧɚɭɤɨɜɨɸ ɩɪɨɛɥɟɦɨɸ. 

ɉɿɞ ɱɚɫ ɜɢɪɿɲɟɧɧɹ ɧɚɜɟɞɟɧɨʀ ɩɪɨɛɥɟɦɢ ɧɟɨɛɯɿɞɧɨ ɜɪɚɯɨɜɭɜɚɬɢ ɜɟɥɢɤɭ ɤɿɥɶɤɿɫɬɶ 

ɪɿɡɧɨɦɚɧɿɬɧɢɯ ɝɿɩɨɬɟɡ, ɩɪɢɩɭɳɟɧɶ, ɫɩɪɨɳɟɧɶ, ɟɦɩɿɪɢɱɧɢɯ ɤɨɟɮɿɰɿєɧɬɿɜ ɬɨɳɨ, ɧɚɹɜɧɿɫɬɶ ɹɤɢɯ 

ɧɟɝɚɬɢɜɧɨ ɜɩɥɢɜɚє ɧɚ ɬɨɱɧɿɫɬɶ ɨɞɟɪɠɭɜɚɧɢɯ ɪɟɡɭɥɶɬɚɬɿɜ. ɍ ɬɚɤɢɯ ɭɦɨɜɚɯ ɩɪɨɦɿɠɧɿ ɿ ɤɿɧɰɟɜɿ 
ɪɟɡɭɥɶɬɚɬɢ ɪɨɡɪɚɯɭɧɤɿɜ ɜɢɦɚɝɚɸɬɶ ɡɿɫɬɚɜɥɟɧɧɹ ɡ ɪɟɡɭɥɶɬɚɬɚɦɢ ɥɚɛɨɪɚɬɨɪɧɢɯ ɚɛɨ ɧɚɬɭɪɧɢɯ 

ɞɨɫɥɿɞɠɟɧɶ ɧɚ ɩɨɞɿɛɧɢɯ ɨɛ’єɤɬɚɯ [2]. 

   ɜɿɞɧɨɫɢɬɶɫɹ ɞɨ ɱɢɫɥɚ 
ɧɚɣɩɨɬɭɠɧɿɲɢɯ ȽȺȿɋ ɭ ɫɜɿɬɿ [3]. Ⱦɨ ɫɤɥɚɞɭ Ⱦɧɿɫɬɪɨɜɫɶɤɨʀ ȽȺȿɋ ɜɯɨɞɹɬɶ ɧɚɫɬɭɩɧɿ ɨɫɧɨɜɧɿ 
ɟɥɟɦɟɧɬɢ (ɪɢɫɭɧɨɤ): ɜɟɪɯɧɹ ɜɨɞɨɣɦɚ, ɜɨɞɨɩɪɢɣɦɚɱ, ɧɚɩɿɪɧɿ ɜɨɞɨɜɨɞɢ, ɛɭɞɿɜɥɹ ɫɬɚɧɰɿʀ, 
ɜɨɞɨɜɢɩɭɫɤ, ɧɢɠɧɹ ɜɨɞɨɣɦɚ. ȼɟɪɯɧɹ ɜɨɞɨɣɦɚ Ⱦɧɿɫɬɪɨɜɫɶɤɨʀ ȽȺȿɋ ɪɨɡɬɚɲɨɜɚɧɚ ɧɚ ɜɭɡɶɤɨɦɭ 

ɜɢɫɨɤɨɦɭ ɦɢɫɿ ɩɪɚɜɨɝɨ ɫɯɢɥɭ ɞɨɥɢɧɢ Ⱦɧɿɫɬɪɚ ɧɚ 10 ɤɦ ɧɢɠɱɟ ɦ. ɇɨɜɨɞɧɿɫɬɪɨɜɫɶɤ.  

Ʉɨɧɮɿɝɭɪɚɰɿɹ ɜɨɞɨɣɦɢ, ɹɤɚ ɭɬɜɨɪɸєɬɶɫɹ ɨɝɨɪɨɞɠɭɜɚɥɶɧɨɸ ɞɚɦɛɨɸ ɞɨɜɠɢɧɨɸ             

7300 ɦ, ɜɢɡɧɚɱɚєɬɶɫɹ ɪɟɥɶєɮɨɦ ɦɿɫɰɟɜɨɫɬɿ, ɨɛɦɟɠɭєɬɶɫɹ ɞɨɥɢɧɨɸ ɪɿɱɤɢ ɋɨɤɢɪɹɧɤɚ 
(ɋɨɤɢɪɹɧɫɶɤɢɣ ɫɯɢɥ) ɿ ɫɢɫɬɟɦɨɸ ȼɨɥɨɲɤɿɜɫɶɤɢɯ ɹɪɿɜ (Ⱦɧɿɫɬɪɨɜɫɶɤɢɣ ɫɯɢɥ). 
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Ɋɢɫɭɧɨɤ. ɉɥɚɧ ɨɫɧɨɜɧɢɯ ɫɩɨɪɭɞ Ⱦɧɿɫɬɪɨɜɫɶɤɨʀ ȽȺȿɋ:  

1 – ɜɟɪɯɧɹ ɜɨɞɨɣɦɚ, 2 – ɜɨɞɨɩɪɢɣɦɚɱ, 3 – ɧɚɩɿɪɧɿ ɜɨɞɨɜɨɞɢ, 4 – ɛɭɞɿɜɥɹ ȽȺȿɋ,  

5 – ɜɨɞɨɜɢɩɭɫɤ, 6 – ɧɢɠɧɹ ɜɨɞɨɣɦɚ 
 

ȼɟɪɯɧɹ ɜɨɞɨɣɦɚ Ⱦɧɿɫɬɪɨɜɫɶɤɨʀ ȽȺȿɋ ɡɚ ɫɜɨʀɦ ɨɛ’єɦɨɦ ɿ ɩɥɨɳɟɸ ɜɿɞɧɨɫɢɬɶɫɹ ɞɨ ɱɢɫɥɚ 
ɧɚɣɛɿɥɶɲɢɯ ɜɨɞɨɣɦ ɰɶɨɝɨ ɬɢɩɭ. ɍɧɿɤɚɥɶɧɢɦɢ є ɬɚɤɨɠ ɦɚɤɫɢɦɚɥɶɧɿ ɜɢɬɪɚɬɢ Ⱦɧɿɫɬɪɨɜɫɶɤɨʀ 
ȽȺȿɋ, ɹɤɿ ɞɥɹ ɬɭɪɛɿɧɧɨɝɨ ɿ ɧɚɫɨɫɧɨɝɨ ɪɟɠɢɦɿɜ ɫɬɚɧɨɜɥɹɬɶ 1890 ɦ3

/ɫ ɿ 1834 ɦ3
/ɫ ɜɿɞɩɨɜɿɞɧɨ. 

ɉɪɢ ɰɶɨɦɭ ɜɢɬɪɚɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɭ ɜ ɬɭɪɛɿɧɧɨɦɭ ɪɟɠɢɦɿ ɫɤɥɚɞɚє 270 ɦ3
/ɫ, ɚ ɜ ɧɚɫɨɫɧɨɦɭ  

262 ɦ3
/ɫ. Ɍɚɤɿ ɪɟɠɢɦɢ ɿɫɬɨɬɧɨ ɜɩɥɢɜɚɸɬɶ ɧɚ ɟɤɫɩɥɭɚɬɚɰɿɸ ɫɩɨɪɭɞ ɿ ɨɛɥɚɞɧɚɧɧɹ ȽȺȿɋ. 
Ɋɟɡɭɥɶɬɚɬɢ ɜɢɤɨɧɚɧɢɯ ɧɚɬɭɪɧɢɯ ɞɨɫɥɿɞɠɟɧɶ ɝɿɞɪɚɜɥɿɱɧɢɯ ɪɟɠɢɦɿɜ ɪɨɛɨɬɢ 

Ⱦɧɿɫɬɪɨɜɫɶɤɨʀ ȽȺȿɋ ɨɬɪɢɦɚɧɢɯ ɞɥɹ ɦɿɫɰɹ ɜɫɬɚɧɨɜɥɟɧɧɹ ɞɚɬɱɢɤɚ №1, ɳɨ ɪɨɡɬɚɲɨɜɚɧɢɣ ɧɚ 
ɜɯɨɞɿ ɜ ɜɨɞɨɩɪɢɣɦɚɱ ɩɨɤɚɡɚɧɨ ɜ ɬɚɛɥ. 1. 

Ɍɚɛɥɢɰɹ 1 

Ɋɟɡɭɥɶɬɚɬɢ ɧɚɬɭɪɧɢɯ ɞɨɫɥɿɞɠɟɧɶ ɝɿɞɪɚɜɥɿɱɧɢɯ ɪɟɠɢɦɿɜ ɪɨɛɨɬɢ Ⱦɧɿɫɬɪɨɜɫɶɤɨʀ ȽȺȿɋ 

№ 

ɡ/ɩ 

ɇɚɩɪɹɦɨɤ 

ɜɿɬɪɭ 

ɒɜɢɞɤɿɫɬɶ 

ɜɿɬɪɭ W, ɦ/ɫ 

Ⱦɨɜɠɢɧɚ 
ɜɿɬɪɨɜɨɝɨ 

ɧɚɝɨɧɭ D, ɦ

ȼɿɞɦɿɬɤɚ ɜ 

ɜɟɪɯɧɿɣ ɜɨɞɨɣɦɿ 
↓ȼȻ, ɦ 

ɇɚɬɭɪɧɿ 
ɜɢɦɿɪɸɜɚɧɧɹ 

ɫɟɪɟɞɧɶɨʀ ɜɢɫɨɬɢ 

ɯɜɢɥɿ hcp, ɦ 

1 ɩɿɜɞɟɧɧɢɣ 5,0 2900,0 220,5 0,05 

2 ɩɿɜɞɟɧɧɢɣ 6,0 2900,0 220,5 0,07 

3 ɡɚɯɿɞɧɢɣ 8,0 200,0 220,5 0,09 

4 
ɩɿɜɞɟɧɧɨ-

ɡɚɯɿɞɧɢɣ 
8,0 425,0 220,5 0,13 

5 
ɩɿɜɞɟɧɧɨ-

ɫɯɿɞɧɢɣ 
11,0 185,0 220,5 0,14 

   ɪɨɡɪɚɯɭɧɤɭ ɩɚɪɚɦɟɬɪɿɜ ɜɿɬɪɨɜɢɯ ɯɜɢɥɶ: 

1. Ɋɨɡɪɚɯɭɧɨɤ ɨɫɟɪɟɞɧɟɧɢɯ ɡɧɚɱɟɧɶ ɩɚɪɚɦɟɬɪɿɜ ɜɿɬɪɨɜɢɯ ɯɜɢɥɶ ɡɝɿɞɧɨ ɋɇɢɉ 2.06.04-82* 

ɉɨɫɬɚɧɨɜɤɚ ɚɥɝɨɪɢɬɦɭ ɦɚɬɟɦɚɬɢɱɧɨɝɨ ɦɨɞɟɥɸɜɚɧɧɹ ɡɞɿɣɫɧɸєɬɶɫɹ ɬɚɤɢɦ ɱɢɧɨɦ, ɳɨ 

ɬɨɩɨɝɪɚɮɿɱɧɿ ɞɚɧɿ ɡɚɞɚɸɬɶɫɹ ɡ ɞɨɩɨɦɨɝɨɸ ɜɜɟɞɟɧɧɹ ɬɨɱɨɤ ɩɿɤɟɬɚɠɿɜ [4], ɳɨ ɧɚɡɢɜɚɸɬɶɫɹ 

«ɜɭɡɥɨɜɢɦɢ», ɜɡɞɨɜɠ ɨɝɨɪɨɞɠɭɸɱɨʀ ɞɚɦɛɢ ɜɨɞɨɫɯɨɜɢɳɚ, ɞɨɜɠɢɧɢ ɧɚɝɨɧɭ ɜɿɬɪɨɜɨʀ ɯɜɢɥɿ, ɚ 
ɬɚɤɨɠ ɜɿɞɦɿɬɨɤ ɞɧɚ ɜ ɜɭɡɥɨɜɢɯ ɬɨɱɤɚɯ. ȼɢɡɧɚɱɟɧɧɹ ɩɚɪɚɦɟɬɪɿɜ ɯɜɢɥɶ ɦɨɠɟ ɛɭɬɢ ɩɪɨɜɟɞɟɧɨ ɹɤ 

ɞɥɹ ɩɪɨɫɬɢɯ, ɬɚɤ ɿ ɞɥɹ ɫɤɥɚɞɧɢɯ ɜɢɩɚɞɤɿɜ ɯɜɢɥɟɭɬɜɨɪɟɧɧɹ. ɉɪɢ ɰɶɨɦɭ, ɜ ɜɢɩɚɞɤɭ ɫɤɥɚɞɧɨʀ 
ɤɨɧɮɿɝɭɪɚɰɿʀ ɛɟɪɟɝɨɜɨʀ ɥɿɧɿʀ, ɫɟɪɟɞɧɹ ɜɢɫɨɬɚ ɯɜɢɥɿ ɜɢɡɧɚɱɚєɬɶɫɹ ɡɚ ɝɪɚɮɿɤɨɦ. 

ɉɪɢ ɧɟɨɛɯɿɞɧɨɫɬɿ ɜɢɡɧɚɱɚєɬɶɫɹ ɜɟɥɢɱɢɧɚ ɧɚɝɨɧɭ ɿ ɧɚɤɚɬɭ ɯɜɢɥɿ ɧɚ ɜɿɞɤɨɫɧɢɣ ɩɪɨɮɿɥɶ 
ɞɚɦɛɢ, ɜɟɥɢɱɢɧɚ ɩɨɬɪɿɛɧɨɝɨ ɧɨɪɦɚɥɶɧɨɝɨ ɡɚɩɚɫɭ ɜɿɞɦɿɬɤɢ ɝɪɟɛɟɧɸ ɜɿɞɤɨɫɧɨɝɨ ɩɪɨɮɿɥɸ ɬɚ ɿɧ. 

ȼɢɫɨɬɚ ɯɜɢɥɿ 1% ɡɚɛɟɡɩɟɱɟɧɨɫɬɿ ɩɪɢ ɡɚɞɚɧɨɦɭ ɧɚɩɪɹɦɤɭ ɿ ɲɜɢɞɤɨɫɬɿ ɜɿɬɪɭ ɦɨɠɧɚ ɜɢɡɧɚɱɢɬɢ 

ɡɚ ɮɨɪɦɭɥɨɸ  
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    ,%1%1 khh                                                               (1) 

ɞɟ 
%1k – ɤɨɟɮɿɰɿєɧɬ ɡɚɛɟɡɩɟɱɟɧɨɫɬɿ ɯɜɢɥɿ ɜ ɫɢɫɬɟɦɿ. 

2. ȿɦɩɿɪɢɱɧɿ ɦɟɬɨɞɢ ɪɨɡɪɚɯɭɧɤɭ ɜɿɬɪɨɜɨɝɨ ɯɜɢɥɟɭɬɜɨɪɟɧɧɹ ɧɚ ɜɧɭɬɪɿɲɧɿɯ ɜɨɞɨɣɦɚɯ  
Ⱦɨ ɟɦɩɿɪɢɱɧɢɯ ɦɟɬɨɞɿɜ ɪɨɡɪɚɯɭɧɤɭ ɜɿɬɪɨɜɨɝɨ ɯɜɢɥɟɭɬɜɨɪɟɧɧɹ ɧɚ ɜɧɭɬɪɿɲɧɿɯ ɜɨɞɨɣɦɚɯ 

[5] ɦɨɠɧɚ ɜɿɞɧɟɫɬɢ ɦɟɬɨɞɢ ȼ. Ƚ. Ⱥɧɞɪɟɹɧɨɜɚ, ɇ. Ⱦ. ɒɢɲɨɜɚ, Ɉ. Ɉ. Ⱦɶɹɤɨɜɨʀ,                   
ɇ. Ⱥ. Ʌɚɛɡɨɧɨɜɫɶɤɨɝɨ.  

ȼ. Ƚ. Ⱥɧɞɪɟɹɧɨɜ ɨɬɪɢɦɚɜ ɫɜɨʀ ɮɨɪɦɭɥɢ ɜ ɪɟɡɭɥɶɬɚɬɿ ɚɧɚɥɿɡɭ ɫɩɨɫɬɟɪɟɠɟɧɶ, ɩɪɨɜɟɞɟɧɢɯ 
Ȼɿɥɨɦɨɪɛɭɞɭ ɜ 1931-1932 ɪɪ. ɧɚ ɨɡɟɪɚɯ ȼɿɝ, Ɉɧɟɡɶɤɟ ɬɚ ɿɧ. ȿɥɟɦɟɧɬɢ ɯɜɢɥɶ ɜɢɡɧɚɱɚɥɢɫɹ 
ɜɿɡɭɚɥɶɧɨ, ɡ ɦɚɬɟɪɿɚɥɿɜ ɫɩɨɫɬɟɪɟɠɟɧɶ ɨɛɪɚɧɿ ɬɿɥɶɤɢ ɜɢɩɚɞɤɢ ɭɫɬɚɥɟɧɨɝɨ ɯɜɢɥɸɜɚɧɧɹ. ȼ 
ɪɟɡɭɥɶɬɚɬɿ ɬɚɤɨɝɨ ɜɿɞɛɨɪɭ ɨɬɪɢɦɚɧɨ 116 ɫɩɨɫɬɟɪɟɠɟɧɶ ɜɢɫɨɬɢ ɯɜɢɥɿ ɿ 46 ɫɩɨɫɬɟɪɟɠɟɧɶ 
ɞɨɜɠɢɧɢ ɯɜɢɥɿ. ȼɟɥɢɱɢɧɚ ɧɚɝɨɧɭ ɤɨɥɢɜɚɥɚɫɹ ɜɿɞ 3 ɞɨ 30 ɤɦ, ɚ ɲɜɢɞɤɿɫɬɶ ɜɿɬɪɭ – ɜɿɞ 5 ɞɨ             
15 ɦ/ɫ. Ɉɬɪɢɦɚɧɿ ɡɚɥɟɠɧɨɫɬɿ ɦɚɸɬɶ ɜɢɝɥɹɞ:  

                                       ,0208,0 3
1

4
5

Dh                                                        (2) 

                                             ,3,0 2
1

D                                                           (3) 

ɞɟ h – ɜɢɫɨɬɚ ɯɜɢɥɿ, ɦ, λ – ɞɨɜɠɢɧɚ ɯɜɢɥɿ, ɦ, W – ɲɜɢɞɤɿɫɬɶ ɜɿɬɪɭ, ɦ/ɫ, D – ɞɨɜɠɢɧɚ ɜɿɬɪɨɜɨɝɨ 
ɧɚɝɨɧɭ, ɤɦ. 

Ɏɨɪɦɭɥɢ ɇ. Ⱦ. Шɢɲɨɜɚ ɨɬɪɢɦɚɧɨ ɧɚ ɦɚɬɟɪɿɚɥɚɯ ɫɩɨɫɬɟɪɟɠɟɧɶ ɧɚ ɜɧɭɬɪɿɲɧɿɯ ɜɨɞɨɣɦɚɯ 
ɡ ɧɚɝɨɧɚɦɢ ɜɿɞ 70 ɞɨ 90 ɤɦ. ɍ ɮɨɪɦɭɥɿ (4) ɜɜɟɞɟɧɢɣ ɨɛɥɿɤ ɫɟɪɟɞɧɶɨʀ ɝɥɢɛɢɧɢ ɧɚ ɩɪɨɮɿɥɿ 
ɧɚɝɨɧɭ: 

              ,3
1

Dah                                                              (4) 

            ,2
1

Db                                                              (5) 

ɞɟ ɤɨɟɮɿɰɿєɧɬɢ a ɿ b ɡɚɥɟɠɚɬɶ ɜɿɞ ɫɟɪɟɞɧɶɨʀ ɝɥɢɛɢɧɢ ɜɨɞɨɣɦɢ: a ɡɦɿɧɸєɬɶɫɹ ɜɿɞ 0,021 ɩɪɢ 

ɝɥɢɛɢɧɿ 2-4 ɦ ɞɨ 0,046 ɩɪɢ ɝɥɢɛɢɧɚɯ 30-35 ɦ; ɜɿɞ b – ɜɿɞɩɨɜɿɞɧɨ 0,18 ɞɨ 0,71. 

ȿɦɩɿɪɢɱɧɿ ɮɨɪɦɭɥɢ Ɉ. Ɉ. Ⱦɶɹɤɨɜɨʀ ɨɬɪɢɦɚɧɿ ɡɚ ɦɚɬɟɪɿɚɥɚɦɢ ɫɩɨɫɬɟɪɟɠɟɧɶ ɧɚ 
ɉɿɜɧɿɱɧɨɦɭ Ʉɚɫɩɿʀ: 

             ,0186,0 51.024.071,0 HDhɫɪ                                                 (6) 

            ,61,1%)15max( ɫɪhh                                                           (7) 

ɞɟ H – ɝɥɢɛɢɧɚ ɜ ɪɨɡɪɚɯɭɧɤɨɜɿɣ ɬɨɱɰɿ. 
ɋɥɿɞ ɡɚɭɜɚɠɢɬɢ, ɳɨ ɧɚ ɮɨɪɦɭɜɚɧɧɹ ɯɜɢɥɶ ɧɚɛɚɝɚɬɨ ɛɿɥɶɲɢɣ ɜɩɥɢɜ ɪɨɛɢɬɶ ɡɦɿɧɚ ɝɥɢɛɢɧ 

ɡɚ ɩɪɨɮɿɥɟɦ ɪɨɡɝɨɧɭ, ɚ ɧɟ ɬɿɥɶɤɢ ɜ ɪɨɡɪɚɯɭɧɤɨɜɿɣ ɬɨɱɰɿ. 
ȼ ɦɟɬɨɞɿ ɇ. Ⱥ. Ʌɚɛɡɨɜɫɶɤɨɝɨ ɪɨɡɝɥɹɞɚєɬɶɫɹ ɭɫɬɚɥɟɧɟ ɯɜɢɥɸɜɚɧɧɹ ɿ ɧɟɯɬɭєɬɶɫɹ 

ɪɨɡɫɿɸɜɚɧɧɹ ɟɧɟɪɝɿʀ. ɉɪɢ ɰɶɨɦɭ ɩɟɪɲɢɣ ɿ ɨɫɬɚɧɧɿɣ ɱɥɟɧɢ ɪɿɜɧɹɧɧɹ ɛɚɥɚɧɫɭ ɯɜɢɥɶɨɜɨʀ ɟɧɟɪɝɿʀ 
ɫɬɚɸɬɶ ɪɿɜɧɢɦɢ ɧɭɥɸ. ȼ ɪɟɡɭɥɶɬɚɬɿ, ɪɿɲɟɧɧɹ ɜ ɡɚɡɧɚɱɟɧɢɯ ɭɦɨɜɚɯ ɪɿɜɧɹɧɧɹ ɯɜɢɥɶɨɜɨʀ ɟɧɟɪɝɿʀ, 
ɇ.Ⱥ. Ʌɚɛɡɨɜɫɶɤɢɦ ɨɬɪɢɦɚɧɨ ɪɹɞ ɡɚɥɟɠɧɨɫɬɟɣ ɞɥɹ ɜɢɡɧɚɱɟɧɧɹ ɟɥɟɦɟɧɬɿɜ ɯɜɢɥɶ: 

               ,073,0 Dh                                                              (8) 

                                             ,073,0
1





 D

h                                                         (9) 

                                             ,0338,0
2
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1

2
1
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gc                                                (10) 

           ,216,0
4

1

2
1
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







 D

c
                                                 (11) 

ɞɟ ɫ – ɲɜɢɞɤɿɫɬɶ ɪɨɡɩɨɜɫɸɞɠɟɧɧɹ ɯɜɢɥɶ, τ – ɩɟɪɿɨɞ ɯɜɢɥɿ, İ – ɤɪɢɜɢɡɧɚ ɯɜɢɥɿ. 
3. ɋɩɟɤɬɪɚɥɶɧɢɣ ɦɟɬɨɞ ɪɨɡɪɚɯɭɧɤɭ ɜɿɬɪɨɜɨɝɨ ɯɜɢɥɟɭɬɜɨɪɟɧɧɹ ɧɚ ɜɧɭɬɪɿɲɧɿɯ ɜɨɞɨɣɦɚɯ 

ɋɩɟɤɬɪɚɥɶɧɢɣ ɦɟɬɨɞ ɪɨɡɪɚɯɭɧɤɭ ɜɢɫɨɬ ɯɜɢɥɶ ɞɨɡɜɨɥɹє ɩɿɞɿɣɬɢ ɞɨ ɚɧɚɥɿɡɭ ɮɿɡɢɱɧɨʀ ɫɭɬɿ 
ɩɪɨɰɟɫɭ. ɋɤɥɚɞɚɧɧɹ ɨɤɪɟɦɢɯ ɟɥɟɦɟɧɬɚɪɧɢɯ ɤɨɥɢɜɚɧɶ, ɳɨ ɮɨɪɦɭɸɬɶ ɫɤɥɚɞɧɢɣ ɜɢɝɥɹɞ 
ɯɜɢɥɟɩɨɞɿɛɧɨʀ ɩɨɜɟɪɯɧɿ, ɩɪɨɯɨɞɢɬɶ ɿɡ ɜɢɩɚɞɤɨɜɢɦ ɡɞɜɢɝɨɦ ɮɚɡ ɬɚ ɧɚɩɪɹɦɤɿɜ, ɳɨ ɧɚɞɚє ɹɜɢɳɭ 
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ɣɦɨɜɿɪɧɿɫɧɢɣ ɯɚɪɚɤɬɟɪ ɿ ɞɨɡɜɨɥɹє ɪɨɡɝɥɹɞɚɬɢ ɣɨɝɨ ɡ ɩɨɡɢɰɿʀ ɬɟɨɪɿʀ ɜɢɩɚɞɤɨɜɢɯ ɩɪɨɰɟɫɿɜ. 
Ⱦɜɨɜɢɦɿɪɧɢɣ ɫɩɟɤɬɪ ɩɨɜɧɿɫɬɸ ɜɢɡɧɚɱɚє ɦɨɞɟɥɶ ɯɜɢɥɟɩɨɞɿɛɧɨʀ ɩɨɜɟɪɯɧɿ [5] ɿ є ɜɧɭɬɪɿɲɧɶɨɸ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɸ ɯɜɢɥɶɨɜɨɝɨ ɩɪɨɰɟɫɭ. ɐɟɣ ɯɚɪɚɤɬɟɪ ɧɟ ɹɜɧɢɣ ɛɟɡɩɨɫɟɪɟɞɧɶɨ, ɚ ɩɪɨɹɜɥɹєɬɶɫɹ 
ɥɢɲɟ ɜ ɪɟɡɭɥɶɬɚɬɿ ɜɡɚєɦɨɞɿʀ ɜɫɿɯ ɫɩɟɤɬɪɚɥɶɧɢɯ ɫɤɥɚɞɨɜɢɯ, ɬɨɦɭ ɪɨɡɝɥɹɞɭɜɚɧɿ ɯɜɢɥɿ ɬɚɤɨɠ є 
ɜɢɩɚɞɤɨɜɢɦɢ ɜɟɥɢɱɢɧɚɦɢ. Ʉɭɬɨɜɢɣ ɟɧɟɪɝɟɬɢɱɧɢɣ ɫɩɟɤɬɪ ɞɚє ɿɧɮɨɪɦɚɰɿɸ ɩɪɨ ɪɨɡɩɨɞɿɥɟɧɧɹ 
ɟɧɟɪɝɿʀ ɟɥɟɦɟɧɬɚɪɧɢɯ ɯɜɢɥɶ ɜ ɡɚɥɟɠɧɨɫɬɿ ɜɿɞ ɧɚɩɪɹɦɤɭ ʀɯ ɪɨɡɩɨɜɫɸɞɠɟɧɧɹ ɿ ɪɿɜɧɢɣ ɿɧɬɟɝɪɚɥɭ 
ɜɿɞ ɞɜɨɜɢɦɿɪɧɨɝɨ ɫɩɟɤɬɪɭ ɩɨ ɜɫɿɦ ɱɚɫɬɨɬɚɦ. 

ȼ ɛɿɥɶɲɨɫɬɿ ɜɢɩɚɞɤɿɜ ɡɚɞɨɜɿɥɶɧɿ ɪɟɡɭɥɶɬɚɬɢ ɨɬɪɢɦɭɸɬɶ ɩɪɢ ɜɪɚɯɭɜɚɧɧɿ ɫɟɦɢ ɫɟɤɬɨɪɿɜ ɡ 
ɤɭɬɨɜɨɸ ɲɢɪɢɧɨɸ 22,5° ɤɨɠɧɢɣ. ȼ ɰɶɨɦɭ ɜɢɩɚɞɤɭ ɤɿɧɰɟɜɚ ɮɨɪɦɭɥɚ  ɦɚє ɜɢɝɥɹɞ: 

     ,5,31321251,0 2

3

2

3

2

2

2

2

2

1

2

1

2

0   hhhhhhhh
                        (12)

 

ɞɟ hn (ɩɪɢ n = 0, ±1, ±2, ±3) – ɜɢɫɨɬɢ ɯɜɢɥɶ, ɹɤɿ ɩɨɜɢɧɧɿ ɩɪɢɣɦɚɬɢɫɹ ɩɨ ɪɨɡɪɚɯɭɧɤɨɜɿɣ 
ɲɜɢɞɤɨɫɬɿ ɜɿɬɪɭ ɿ ɪɨɡɝɨɧɭ jx* , ɳɨ ɪɿɜɧɢɣ ɩɪɨɟɤɰɿʀ ɩɪɨɦɟɧɿɜ ɧɚ ɧɚɩɪɹɦɨɤ ɝɨɥɨɜɧɨɝɨ ɩɪɨɦɟɧɸ, 
ɳɨ ɫɩɿɜɩɚɞɚє ɡ ɧɚɩɪɹɦɤɨɦ ɜɿɬɪɭ. ɉɪɨɦɟɧɿ ɩɪɨɜɨɞɹɬɶɫɹ ɿɡ ɪɨɡɪɚɯɭɧɤɨɜɨʀ ɬɨɱɤɢ ɞɨ ɩɟɪɟɬɢɧɭ ɡ 
ɥɿɧɿєɸ ɛɟɪɟɝɭ ɜ ɧɚɩɪɹɦɤɚɯ n ɜɿɞ ɝɨɥɨɜɧɨɝɨ ɩɪɨɦɟɧɹ. 

Ɋɟɡɭɥɶɬɚɬɢ ɬɟɨɪɟɬɢɱɧɢɯ ɪɨɡɪɚɯɭɧɤɿɜ ɩɪɟɞɫɬɚɜɥɟɧɨ ɜ ɬɚɛɥ. 2.  
Ɍɚɛɥɢɰɹ 2 

ȼ.Ƚ. Ⱥɧɞɪɟɹɧɨɜ ɇ.Ⱦ. ɒɢɲɨɜ Ɉ.Ɉ. Ⱦɶɹɤɨɜɚ ɇ.Ⱥ. Ʌɚɛɡɨɜɫɶɤɢɣ №  

ɡ/ɩ  h, ɦ λ, ɦ  h, ɦ λ, ɦ  hɫɪ, ɦ  hmax, ɦ  h, ɦ λ, ɦ c, ɦ/ɫ τ, ɫ 
1 0,222 2,554 0,150 1,783 0,196 0,315 0,196 1,972 0,055 0,354

2 0,279 3,065 0,180 2,139 0,223 0,358 0,230 2,416 0,060 0,384

3 0,164 1,073 0,098 1,170 0,144 0,231 0,077 0,887 0,035 0,222

4 0,210 1,565 0,126 1,504 0,172 0,277 0,112 1,293 0,042 0,268

5 0,237 1,419 0,132 1,567 0,177 0,285 0,094 1,263 0,038 0,246

ɉɪɨɞɨɜɠɟɧɧɹ ɬɚɛɥɢɰɿ 2  

Ɋɨɡɪɚɯɭɧɤɢ ɡɝɿɞɧɨ ɋɇɢɉ 2.06.04-82* ɋɩɟɤɬɪɚɥɶɧɢɣ ɦɟɬɨɞ № 

ɡ/ɩ  hɫɪ, ɦ λ, ɦ T, c h1%, ɦ  hɫɪ, ɦ 

ɇɚɬɭɪɧɿ 
ɫɩɨɫɬɟɪɟɠɟɧɧɹ hcp, ɦ 

1 0,127 3,652 1,529 0,255 0,164 0,05 

2 0,150 4,114 2,007 0,298 0,226 0,07 

3 0,067 1,327 0,922 0,127 0,154 0,09 

4 0,085 2,036 1,142 0,161 0,242 0,13 

5 0,069 1,253 0,896 0,132 0,287 0,14 

     ɩɚɪɚɦɟɬɪɿɜ ɜɿɬɪɨɜɢɯ ɯɜɢɥɶ, ɳɨ 
ɭɬɜɨɪɸɜɚɥɢɫɹ ɭ ɜɟɪɯɧɿɣ ɜɨɞɨɣɦɿ Ⱦɧɿɫɬɪɨɜɫɶɤɨʀ ȽȺȿɋ, ɩɨɤɚɡɚɥɨ ɧɚɫɬɭɩɧɟ. 
1. Ɋɨɡɪɚɯɭɧɤɢ ɩɚɪɚɦɟɬɪɿɜ ɜɿɬɪɨɜɢɯ ɯɜɢɥɶ, ɳɨ ɮɨɪɦɭɸɬɶɫɹ ɜ ɜɟɪɯɧɿɣ ɜɨɞɨɣɦɿ Ⱦɧɿɫɬɪɨɜɫɶɤɨʀ 
ȽȺȿɋ ɡ ɩɨɜɧɨɸ ɩɥɨɳɟɸ ɜɨɞɨɫɯɨɜɢɳɚ, ɛɭɥɢ ɩɪɨɜɟɞɟɧɿ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɦɟɬɨɞɭ ɡɝɿɞɧɨ ɋɇɢɉ 
2.06.04-82

*
, ɟɦɩɿɪɢɱɧɢɯ ɬɚ ɫɩɟɤɬɪɚɥɶɧɨɝɨ ɦɟɬɨɞɿɜ. 

2. ɉɨɪɿɜɧɹɧɧɹ ɡɧɚɱɟɧɶ ɜɢɫɨɬ ɜɿɬɪɨɜɢɯ ɯɜɢɥɶ, ɨɬɪɢɦɚɧɢɯ ɜ ɪɟɡɭɥɶɬɚɬɿ ɧɚɬɭɪɧɢɯ ɞɨɫɥɿɞɠɟɧɶ ɿ 
ɪɨɡɪɚɯɭɧɤɿɜ, ɩɨɤɚɡɚɥɨ, ɳɨ ɿɡ ɧɚɜɟɞɟɧɢɯ ɜɢɳɟ ɦɟɬɨɞɿɜ ɤɪɚɳɭ ɡɛɿɠɧɿɫɬɶ ɡ ɧɚɬɭɪɧɢɦɢ 
ɪɟɡɭɥɶɬɚɬɚɦɢ ɦɚє ɦɟɬɨɞ ɡɝɿɞɧɨ  ɋɇɢɉ 2.06.04-82

*
.  
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