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Ɉɬɜɟɬɫɬɜɟɧɧɵɣ ɪɟɞɚɤɬɨɪ: 
Ƚɭɥɹɟɜ Ƚɟɪɦɚɧ Юɪɶɟɜɢɱ, ɤɚɧɞɢɞɚɬ ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɧɚɭɤ 

 

Ⱥ43 

ȺɄɌɍȺɅɖɇɕȿ ȼɈɉɊɈɋɕ ɋɈȼɊȿɆȿɇɇɕɏ ɇȺɍɑɇɕɏ ɂɋɋɅȿȾɈȼȺɇɂɃ: 
ɫɛɨɪɧɢɤ ɫɬɚɬɟɣ III Ɇɟɠɞɭɧɚɪɨɞɧɨɣ ɧɚɭɱɧɨ-ɩɪɚɤɬɢɱɟɫɤɨɣ ɤɨɧɮɟɪɟɧɰɢɢ. – ɉɟɧɡɚ: ɆЦɇС 
«ɇɚɭɤɚ ɢ ɉɪɨɫɜɟɳɟɧɢɟ». – 2023. – 266 ɫ. 

 

ISBN 978-5-00173-731-5 

 

ɇɚɫɬɨɹɳɢɣ ɫɛɨɪɧɢɤ ɫɨɫɬɚɜɥɟɧ ɩɨ ɦɚɬɟɪɢɚɥɚɦ III Ɇɟɠɞɭɧɚɪɨɞɧɨɣ ɧɚɭɱɧɨ-ɩɪɚɤɬɢɱɟɫɤɨɣ 
ɤɨɧɮɟɪɟɧɰɢɢ «ȺɄɌɍȺɅɖɇɕȿ ȼɈɉɊɈɋɕ ɋɈȼɊȿɆȿɇɇɕɏ ɇȺɍɑɇɕɏ 
ɂɋɋɅȿȾɈȼȺɇɂɃ», ɫɨɫɬɨɹɜɲɟɣɫɹ 10 ɦɚɪɬɚ 2023 ɝ. ɜ ɝ. ɉɟɧɡɚ. ȼ ɫɛɨɪɧɢɤɟ ɧɚɭɱɧɵɯ ɬɪɭɞɨɜ 
ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɫɨɜɪɟɦɟɧɧɵɟ ɩɪɨɛɥɟɦɵ ɧɚɭɤɢ ɢ ɩɪɚɤɬɢɤɢ ɩɪɢɦɟɧɟɧɢɹ ɪɟɡɭɥɶɬɚɬɨɜ ɧɚɭɱɧɵɯ 
ɢɫɫɥɟɞɨɜɚɧɢɣ. 

Сɛɨɪɧɢɤ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɧɚɭɱɧɵɯ ɪɚɛɨɬɧɢɤɨɜ, ɩɪɟɩɨɞɚɜɚɬɟɥɟɣ, ɚɫɩɢɪɚɧɬɨɜ, 
ɦɚɝɢɫɬɪɚɧɬɨɜ, ɫɬɭɞɟɧɬɨɜ ɫ ɰɟɥɶɸ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ ɧɚɭɱɧɨɣ ɪɚɛɨɬɟ ɢ ɭɱɟɛɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ. 

Ɉɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɚɭɬɟɧɬɢɱɧɨɫɬɶ ɢ ɬɨɱɧɨɫɬɶ ɰɢɬɚɬ, ɢɦɟɧ, ɧɚɡɜɚɧɢɣ ɢ ɢɧɵɯ ɫɜɟɞɟɧɢɣ, ɚ 
ɬɚɤɠɟ ɡɚ ɫɨɛɥɸɞɟɧɢɟ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɚ ɨɛ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɨɣ ɫɨɛɫɬɜɟɧɧɨɫɬɢ ɧɟɫɭɬ ɚɜɬɨɪɵ 
ɩɭɛɥɢɤɭɟɦɵɯ ɦɚɬɟɪɢɚɥɨɜ.  

ɉɨɥɧɵɟ ɬɟɤɫɬɵ ɫɬɚɬɟɣ ɜ ɨɬɤɪɵɬɨɦ ɞɨɫɬɭɩɟ ɪɚɡɦɟɳɟɧɵ ɜ ɇɚɭɱɧɨɣ ɷɥɟɤɬɪɨɧɧɨɣ 
ɛɢɛɥɢɨɬɟɤɟ EХТЛЫКЫв.ЫЮ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ Ⱦɨɝɨɜɨɪɨɦ №1096-04/2016K ɨɬ 26.04.2016 ɝ. 
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Ɉɬɜɟɬɫɬɜɟɧɧɵɣ ɪɟɞɚɤɬɨɪ: 

Ƚɭɥɹɟɜ Ƚɟɪɦɚɧ Юɪɶɟɜɢɱ – ɤɚɧɞɢɞɚɬ ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɧɚɭɤ 

 

Сɨɫɬаɜ ɪɟɞаɤцɢɨɧɧɨɣ ɤɨɥɥɟɝɢɢ ɢ ɨɪɝаɧɢɡацɢɨɧɧɨɝɨ ɤɨɦɢɬɟɬа:  
Ⱥɝɚɪɤɨɜɚ Ʌɸɛɨɜɶ ȼɚɫɢɥɶɟɜɧɚ – 

ɞɨɤɬɨɪ ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɧɚɭɤ, ɩɪɨɮɟɫɫɨɪ 

Ⱥɧɚɧɱɟɧɤɨ ɂɝɨɪɶ ȼɢɤɬɨɪɨɜɢɱ –  

ɤɚɧɞɢɞɚɬ ɬɟɯɧɢɱɟɫɤɢɯ ɧɚɭɤ, ɞɨɰɟɧɬ 

Ⱥɧɬɢɩɨɜ Ⱥɥɟɤɫɚɧɞɪ Ƚɟɧɧɚɞɶɟɜɢɱ –  

ɞɨɤɬɨɪ ɮɢɥɨɥɨɝɢɱɟɫɤɢɯ ɧɚɭɤ, ɩɪɨɮɟɫɫɨɪ  
Ȼɚɛɚɧɨɜɚ ɘɥɢɹ ȼɥɚɞɢɦɢɪɨɜɧɚ –  

ɞɨɤɬɨɪ ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɧɚɭɤ, ɞɨɰɟɧɬ 

Ȼɚɝɚɦɚɟɜ Ȼɚɝɚɦ Ɇɚɧɚɩɨɜɢɱ –  

ɞɨɤɬɨɪ ɜɟɬɟɪɢɧɚɪɧɵɯ ɧɚɭɤ, ɩɪɨɮɟɫɫɨɪ 

Ȼɚɠɟɧɨɜɚ Ɉɥɶɝɚ ɉɪɨɤɨɩɶɟɜɧɚ –  

ɞɨɤɬɨɪ ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɧɚɭɤ, ɩɪɨɮɟɫɫɨɪ 

Ȼɨɹɪɫɤɢɣ Ʌɟɨɧɢɞ Ⱥɥɟɤɫɚɧɞɪɨɜɢɱ –  

ɞɨɤɬɨɪ ɮɢɡɢɤɨ-ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɧɚɭɤ 

Ȼɭɡɧɢ Ⱥɪɬɟɦɢɣ ɇɢɤɨɥɚɟɜɢɱ –  

ɞɨɤɬɨɪ ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɧɚɭɤ, ɩɪɨɮɟɫɫɨɪ 

Ȼɭɪɨɜ Ⱥɥɟɤɫɚɧɞɪ ɗɞɭɚɪɞɨɜɢɱ –  

ɞɨɤɬɨɪ ɩɟɞɚɝɨɝɢɱɟɫɤɢɯ ɧɚɭɤ, ɞɨɰɟɧɬ 

ȼɚɫɢɥɶɟɜ ɋɟɪɝɟɣ ɂɜɚɧɨɜɢɱ –  

ɤɚɧɞɢɞɚɬ ɬɟɯɧɢɱɟɫɤɢɯ ɧɚɭɤ, ɩɪɨɮɟɫɫɨɪ 

ȼɥɚɫɨɜɚ Ⱥɧɧɚ ȼɥɚɞɢɦɢɪɨɜɧɚ –  

ɞɨɤɬɨɪ ɢɫɬɨɪɢɱɟɫɤɢɯ ɧɚɭɤ, ɞɨɰɟɧɬ  
Ƚɟɬɦɚɧɫɤɚɹ ȿɥɟɧɚ ȼɚɥɟɧɬɢɧɨɜɧɚ –  

ɞɨɤɬɨɪ ɩɟɞɚɝɨɝɢɱɟɫɤɢɯ ɧɚɭɤ, ɩɪɨɮɟɫɫɨɪ 

Ƚɪɢɰɚɣ Ʌɸɞɦɢɥɚ Ⱥɥɟɤɫɚɧɞɪɨɜɧɚ –  

ɤɚɧɞɢɞɚɬ ɩɟɞɚɝɨɝɢɱɟɫɤɢɯ ɧɚɭɤ, ɞɨɰɟɧɬ 

Ⱦɚɜɥɟɬɲɢɧ Ɋɚɲɢɬ Ⱥɯɦɟɬɨɜɢɱ –  

ɞɨɤɬɨɪ ɦɟɞɢɰɢɧɫɤɢɯ ɧɚɭɤ, ɩɪɨɮɟɫɫɨɪ 

ɂɜɚɧɨɜɚ ɂɪɢɧɚ ȼɢɤɬɨɪɨɜɧɚ –  

ɤɚɧɞɢɞɚɬ ɩɫɢɯɨɥɨɝɢɱɟɫɤɢɯ ɧɚɭɤ 

ɂɝɥɢɧ Ⱥɥɟɤɫɟɣ ȼɥɚɞɢɦɢɪɨɜɢɱ –  

ɤɚɧɞɢɞɚɬ ɸɪɢɞɢɱɟɫɤɢɯ ɧɚɭɤ, ɞɨɰɟɧɬ  
ɂɥɶɢɧ ɋɟɪɝɟɣ ɘɪɶɟɜɢɱ –  

ɤɚɧɞɢɞɚɬ ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɧɚɭɤ, ɞɨɰɟɧɬ  
ɂɫɤɚɧɞɚɪɨɜɚ Ƚɭɥɶɧɚɪɚ Ɋɢɮɨɜɧɚ –  

ɞɨɤɬɨɪ ɮɢɥɨɥɨɝɢɱɟɫɤɢɯ ɧɚɭɤ, ɞɨɰɟɧɬ  
Ʉɚɡɞɚɧɹɧ ɋɭɫɚɧɧɚ ɒɚɥɜɨɜɧɚ –  

ɤɚɧɞɢɞɚɬ ɩɫɢɯɨɥɨɝɢɱɟɫɤɢɯ ɧɚɭɤ, ɞɨɰɟɧɬ 

Ʉɚɱɚɥɨɜɚ Ʌɸɞɦɢɥɚ ɉɚɜɥɨɜɧɚ –  

ɞɨɤɬɨɪ ɩɟɞɚɝɨɝɢɱɟɫɤɢɯ ɧɚɭɤ, ɩɪɨɮɟɫɫɨɪ  
Ʉɨɠɚɥɢɟɜɚ ɑɢɧɚɪɚ Ȼɚɤɚɟɜɧɚ –  

ɤɚɧɞɢɞɚɬ ɩɫɢɯɨɥɨɝɢɱɟɫɤɢɯ ɧɚɭɤ 

Ʉɨɥɟɫɧɢɤɨɜ Ƚɟɧɧɚɞɢɣ ɇɢɤɨɥɚɟɜɢɱ –  

ɞɨɤɬɨɪ ɬɟɯɧɢɱɟɫɤɢɯ ɧɚɭɤ, ɩɪɨɮɟɫɫɨɪ 

Ʉɨɪɧɟɜ ȼɹɱɟɫɥɚɜ ȼɹɱɟɫɥɚɜɨɜɢɱ –  

ɞɨɤɬɨɪ ɮɢɥɨɫɨɮɫɤɢɯ ɧɚɭɤ, ɩɪɨɮɟɫɫɨɪ  
Ʉɪɟɦɧɟɜɚ Ɍɚɬɶɹɧɚ Ʌɟɨɧɢɞɨɜɧɚ –  

ɞɨɤɬɨɪ ɩɟɞɚɝɨɝɢɱɟɫɤɢɯ ɧɚɭɤ, ɩɪɨɮɟɫɫɨɪ 

Ʉɪɵɥɨɜɚ Ɇɚɪɢɹ ɇɢɤɨɥɚɟɜɧɚ –  

ɤɚɧɞɢɞɚɬ ɮɢɥɨɥɨɝɢɱɟɫɤɢɯ ɧɚɭɤ, ɩɪɨɮɟɫɫɨɪ  
Ʉɭɧɰ ȿɥɟɧɚ ȼɥɚɞɢɦɢɪɨɜɧɚ –  

ɞɨɤɬɨɪ ɸɪɢɞɢɱɟɫɤɢɯ ɧɚɭɤ, ɩɪɨɮɟɫɫɨɪ 

Ʉɭɪɥɟɧɹ Ɇɢɯɚɢɥ ȼɥɚɞɢɦɢɪɨɜɢɱ –  

ɞɨɤɬɨɪ ɬɟɯɧɢɱɟɫɤɢɯ ɧɚɭɤ, ɩɪɨɮɟɫɫɨɪ 

Ɇɚɥɤɨɱ ȼɢɬɚɥɢɣ Ⱥɧɚɬɨɥɶɟɜɢɱ –  

ɞɨɤɬɨɪ ɢɫɤɭɫɫɬɜɨɜɟɞɱɟɫɤɢɯ ɧɚɭɤ 

Ɇɚɥɨɜɚ ɂɪɢɧɚ ȼɢɤɬɨɪɨɜɧɚ –  

ɤɚɧɞɢɞɚɬ ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɧɚɭɤ, ɞɨɰɟɧɬ  
Ɇɟɫɟɧɹɲɢɧɚ Ʌɸɞɦɢɥɚ Ⱥɥɟɤɫɚɧɞɪɨɜɧɚ – 

ɞɨɤɬɨɪ ɩɟɞɚɝɨɝɢɱɟɫɤɢɯ ɧɚɭɤ, ɩɪɨɮɟɫɫɨɪ 

ɇɟɤɪɚɫɨɜ ɋɬɚɧɢɫɥɚɜ ɇɢɤɨɥɚɟɜɢɱ –  

ɞɨɤɬɨɪ ɮɢɥɨɫɨɮɫɤɢɯ ɧɚɭɤ, ɩɪɨɮɟɫɫɨɪ 

ɇɟɩɨɦɧɹɳɢɣ Ɉɥɟɝ ȼɥɚɞɢɦɢɪɨɜɢɱ –  

ɤɚɧɞɢɞɚɬ ɬɟɯɧɢɱɟɫɤɢɯ ɧɚɭɤ, ɞɨɰɟɧɬ 

Ɉɪɨɛɟɰ ȼɥɚɞɢɦɢɪ Ⱥɥɟɤɫɚɧɞɪɨɜɢɱ – 

ɞɨɤɬɨɪ ɜɟɬɟɪɢɧɚɪɧɵɯ ɧɚɭɤ, ɩɪɨɮɟɫɫɨɪ  
ɉɨɩɨɜɚ ɂɪɢɧɚ ȼɢɬɚɥɶɟɜɧɚ –  

ɞɨɤɬɨɪ ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɧɚɭɤ, ɞɨɰɟɧɬ  
ɉɵɪɤɨɜ ȼɹɱɟɫɥɚɜ ȿɜɝɟɧɶɟɜɢɱ –  

ɤɚɧɞɢɞɚɬ ɩɟɞɚɝɨɝɢɱɟɫɤɢɯ ɧɚɭɤ, ɞɨɰɟɧɬ  
Ɋɭɤɚɜɢɲɧɢɤɨɜ ȼɢɤɬɨɪ ɋɬɟɩɚɧɨɜɢɱ –  

ɞɨɤɬɨɪ ɦɟɞɢɰɢɧɫɤɢɯ ɧɚɭɤ, ɩɪɨɮɟɫɫɨɪ 

ɋɟɦɟɧɨɜɚ Ʌɢɞɢɹ ɗɞɭɚɪɞɨɜɧɚ –  

ɞɨɤɬɨɪ ɩɫɢɯɨɥɨɝɢɱɟɫɤɢɯ ɧɚɭɤ, ɞɨɰɟɧɬ  
ɍɞɭɬ ȼɥɚɞɢɦɢɪ ȼɚɫɢɥɶɟɜɢɱ –  

ɞɨɤɬɨɪ ɦɟɞɢɰɢɧɫɤɢɯ ɧɚɭɤ, ɩɪɨɮɟɫɫɨɪ 

Ɏɢɨɧɨɜɚ Ʌɸɞɦɢɥɚ Ɋɢɦɨɜɧɚ –  

ɞɨɤɬɨɪ ɬɟɯɧɢɱɟɫɤɢɯ ɧɚɭɤ, ɩɪɨɮɟɫɫɨɪ 

ɑɢɫɬɨɜ ȼɥɚɞɢɦɢɪ ȼɥɚɞɢɦɢɪɨɜɢɱ –  

ɤɚɧɞɢɞɚɬ ɩɫɢɯɨɥɨɝɢɱɟɫɤɢɯ ɧɚɭɤ, ɞɨɰɟɧɬ  
ɒɜɟɰ ɂɪɢɧɚ Ɇɢɯɚɣɥɨɜɧɚ –  
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THE SHAPE OF A DITCH OPENING BETWEEN 

GARDEN ROWS IN SLOPED FIELDS 
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Doctoral student 

National Research University “Tashkent Institute of Irrigation and AРЫТМЮХЭЮЫКХ MОМСКЧТгКЭТШЧ EЧРТЧООЫЬ” 
 

Ȼɨɨɩɭɛɱɣɺ: ȼ ɞɚɧɧɨɣ ɫɬɚɬɶɟ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɨɬɤɪɵɬɢɟ ɤɚɧɚɜɵ, ɜɵɛɨɪ ɟɟ ɮɨɪɦɵ ɢ ɨɛɨɫɧɨɜɚɧɢɟ ɟɟ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɞɥɹ ɰɟɥɟɣ ɨɪɨɲɟɧɢɹ ɜ ɫɚɞɚɯ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɧɚ ɫɤɥɨɧɚɯ. ȼɨ ɢɡɛɟɠɚɧɢɟ ɜɵɦɵɜɚɧɢɹ 
ɝɪɭɧɬɚ ɩɪɢ ɨɩɭɫɤɚɧɢɢ ɫɤɥɨɧɚ ɨɱɟɧɶ ɜɚɠɧɨ ɫɥɟɞɢɬɶ ɡɚ ɬɟɦ, ɱɬɨɛɵ ɤɚɧɚɜɚ–ɨɬɜɟɪɫɬɢɟ ɦɟɠɞɭ ɪɹɞɚɦɢ ɨɝɨ-
ɪɨɞɚ ɢɦɟɥɚ ɩɪɚɜɢɥɶɧɭɸ ɮɨɪɦɭ. 
Ʌɦɹɲɠɝɶɠ ɬɦɩɝɛ: ɨɬɤɨɫ, ɫɚɞ, ɩɥɨɞɨɜɨɟ ɞɟɪɟɜɨ, ɩɪɨɦɵɜɤɚ ɩɨɱɜɵ, ɤɚɧɚɜɚ, ɩɥɭɝ, ɤɨɫɚ, ɤɪɭɬɹɳɢɣ ɦɨɦɟɧɬ, 
ɦɟɞɢɚɧɚ, ɰɟɧɬɪ ɬɹɠɟɫɬɢ, ɬɪɟɭɝɨɥɶɧɢɤ. 
 

ɏɉɋɇȻ ɅȻɈȻȽɖ, ɉɍɅɋɖȽȻəɔɀɄɌɚ ɇɀɁȿɎ ɋɚȿȻɇɃ ɌȻȿȻ ɈȻ ɈȻɅɆɉɈɈɖɐ ɊɉɆɚɐ 
 

ɇɮɫɭɛɢɛɠɝɛ Ⱦɮɦɨɩɢɛ ɋɛɰɧɛɭ ɥɣɢɣ 
 

Abstract: This article discusses opening a ditch, deciding on its shape, and justifying it for irrigation purposes 
in gardens situated on sloped lands. In order to prevent the soil from being washed away as the slope 
descends, it is vital to ensure that the opening ditch between the garden rows has the proper shape. 
Keywords: slope, garden, fruit tree, soil washing, ditch, plow, scythe, torque, median, center of gravity, 
triangle. 

 
Introduction 

In flat areas, irrigation ditches typically take the shape of an equilateral triangle. These ditches’ axes will 
be followed by the water pouring into them. They are positioned on both sides of the ditch as a result. A 
garden on a sloped field differs slightly from one on a level field. When water flows along the ditch’s axis in the 
sloping fields, the shape of the opening ditch shouldn’t wash the soil away. 

Main part 
Typically, water flows downslope. To lessen the force of this current, its direction should be 

perpendicular to the direction of the stream. To ensure this, no scythe should be on the ditch bank where 
water is poured. The water is then thrown into the ditch without obstructions (Fig. 1, a–). If there is a scythe, 
water will drain into the ditch, limiting its size and preventing it from running perpendicularly. This can result in 
a breach of the technological process. 

Considering the preceding thoughts and concerns, we will evaluate three distinct triangle shapes that 
form solely on the landing side of the opening ditch (Fig. 1). According to the 1, a–scheme, water is thrown 
unimpeded into the ABC–shaped ditch. On the AB side of the triangle, the specified depth of the ditch or the 
working depth of the working section is measured. The point of intersection of the medians is known to be the 
center of gravity of triangle O, and triangle ABC is rotated about point A along shoulder AO. 

According to 1, b–scheme, water is channeled unimpeded into the ABC–shaped ditch. In this instance, 
the provided processing depth should be centered on the working portion coverage width, per ȼȼ1.  
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Fig. 1. Schemes of the foundation of the shape of an opening ditch 

 
This method of trenching has two disadvantages: first, there is a significant likelihood of making a 

mistake in measuring the processing depth, and second, the center of gravity is ȺɈ1˃ȺɈ. This indicates that 
the torque required to rotate the blade around point A is more than it was in the initial design. 

Water is dumped into the ABC–shaped trench in accordance with the 1, ɫ–scheme. As water runs into 
the ditch, the BC side of the triangle begins to crumble. Hence, the process may be disturbed in the manner 
indicated above. On the contrary, ȺɈ2˃ȺɈ1. This indicates that the applied torque is bigger than with the 
second design. 

Conclusion 
The study of the aforementioned three designs and the continuing of research on the first scheme 

produced a positive outcome. The opening ditch should be triangular in design, its height should be on the 
downhill side of the slope, and it should be situated perpendicular to the water flow direction. 
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