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ɂɫɫɥɟɞɨɜɚɧɢɟ ɩɚɪɚɦɟɬɪɨɜ ɝɢɞɪɨɫɢɫɬɟɦɵ ɦɟɯɚɧɢɡɢɪɨɜɚɧɧɵɯ ɤɪɟɩɟɣ 
ɦɟɬɨɞɨɦ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ  
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ɉɚɜɥɵɲ ȼ.ɇ., Ɂɟɧɡɟɪɨɜ ȼ.ɂ. ɂɫɫɥɟɞɨɜɚɧɢɟ ɩɚɪɚɦɟɬɪɨɜ ɝɢɞɪɨɫɢɫɬɟɦɵ 
ɦɟɯɚɧɢɡɢɪɨɜɚɧɧɵɯ ɤɪɟɩɟɣ ɦɟɬɨɞɨɦ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ. 
Ɋаɫɫɦаɬɪɢɜаɟɬɫɹ ɦɨɞɢɮɢɰɢɪɨɜаɧɧаɹ ɦаɬɟɦаɬɢɱɟɫɤаɹ ɦɨɞɟɥɶ ɞɥɹ ɢɫɫɥɟɞɨɜаɧɢɹ ɢ ɪаɫɱɟɬа 
ɩаɪаɦɟɬɪɨɜ ɝɢɞɪɨɫɢɫɬɟɦɵ ɫɟɤɰɢɣ ɦɟɯаɧɢɡɢɪɨɜаɧɧɵɯ ɤɪɟɩɟɣ, ɨɛɟɫɩɟɱɢɜаɸɳɢɯ ɢɯ 
уɫɬɨɣɱɢɜуɸ ɪаɛɨɬу ɩɪɢ ɜɵɟɦɤɟ ɧаɤɥɨɧɧɵɯ ɩɥаɫɬɨɜ. 
 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɂɫɫɥɟɞɨɜаɧɢɟ, ɦɨɞɢɮɢɤаɰɢɹ, ɩаɪаɦɟɬɪ, ɦаɬɟɦаɬɢɱɟɫɤаɹ ɦɨɞɟɥɶ, 
ɝɢɞɪɨɫɢɫɬɟɦа. 

 
Pavlysh V.N., Zenzerov V.I. The investigation of mechanical timbers hydrosystems parameters 

by mathematical modeling method. The modified mathematical model for researching and 

calculation of parameters of the hydrosystem for provided of stability of the sections of 

mechanized supports on inclined coal stratums are considered. 

 

Keywords: investigation, modification, parameter, mathematical model, hydrosystem.  

 

Ⱥɤɬɭɚɥɶɧɨɫɬɶ ɡɚɞɚɱɢ 

Ɉɞɧɨɣ ɢɡ ɩɪɢɱɢɧ ɫɧɢɠɟɧɢɹ ɬɟɯɧɢɤɨ-

ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɩɪɨɰɟɫɫɚ ɨɱɢɫɬɧɨɣ 
ɜɵɟɦɤɢ ɧɚɤɥɨɧɧɵɯ ɩɥɚɫɬɨɜ ɹɜɥɹɟɬɫɹ ɩɨɬɟɪɹ 
ɭɫɬɨɣɱɢɜɨɫɬɢ ɢ ɧɚɩɪɚɜɥɟɧɧɨɫɬɢ ɩɟɪɟɞɜɢɠɟɧɢɹ 
ɦɟɯɚɧɢɡɢɪɨɜɚɧɧɨɣ ɤɪɟɩɢ ɜ ɫɢɫɬɟɦɟ «ɭɝɨɥɶɧɵɣ 
ɩɥɚɫɬ – ɦɟɯɚɧɢɡɢɪɨɜɚɧɧɚɹ ɤɪɟɩɶ – ɤɨɦɛɚɣɧ – 

ɤɨɧɜɟɣɟɪ» (ɞɨ 56% ɨɛɳɟɝɨ ɜɪɟɦɟɧɢ ɩɪɨɫɬɨɟɜ 
ɤɪɟɩɢ ɫɜɹɡɚɧɨ ɫ ɩɨɬɟɪɟɣ ɭɫɬɨɣɱɢɜɨɫɬɢ ɢ 
ɧɚɩɪɚɜɥɟɧɧɨɫɬɢ ɞɜɢɠɟɧɢɹ ɫɟɤɰɢɣ). 

Ɉɫɨɛɟɧɧɨ ɚɤɬɭɚɥɟɧ ɷɬɨɬ ɜɨɩɪɨɫ ɞɥɹ ɲɚɯɬ, 
ɞɨɪɚɛɚɬɵɜɚɸɳɢɯ ɡɚɩɚɫɵ ɲɚɯɬɧɵɯ ɩɨɥɟɣ, ɝɞɟ 
ɩɪɢɦɟɧɟɧɢɟ ɜɵɫɨɤɨɩɪɨɢɡɜɨɞɢɬɟɥɶɧɵɯ 
ɤɨɦɩɥɟɤɫɨɜ ɧɨɜɨɝɨ ɩɨɤɨɥɟɧɢɹ ɷɤɨɧɨɦɢɱɟɫɤɢ 
ɧɟɰɟɥɟɫɨɨɛɪɚɡɧɨ, ɚ ɩɪɢɦɟɧɟɧɢɟ ɫɭɳɟɫɬɜɭɸɳɢɯ 
ɤɨɦɩɥɟɤɫɨɜ ɨɱɢɫɬɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɬɪɟɛɭɟɬ 
ɧɚɭɱɧɨɝɨ ɨɛɨɫɧɨɜɚɧɢɹ ɜɜɨɞɢɦɵɯ 
ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɢɡɦɟɧɟɧɢɣ. 

Ɇɟɯɚɧɢɡɢɪɨɜɚɧɧɚɹ ɤɪɟɩɶ, ɤɚɤ ɨɞɧɚ ɢɡ 
ɛɚɡɨɜɵɯ ɦɚɲɢɧ ɨɱɢɫɬɧɨɝɨ ɤɨɦɩɥɟɤɫɚ, ɜ 
ɡɧɚɱɢɬɟɥɶɧɨɣ ɦɟɪɟ ɨɩɪɟɞɟɥɹɟɬ ɟɝɨ 
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ, ɧɚɞɟɠɧɨɫɬɶ ɭɩɪɚɜɥɟɧɢɹ ɢ 
ɛɟɡɨɩɚɫɧɨɫɬɶ ɪɚɛɨɬɵ. ȼ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɪɚɛɨɬɚ 
ɦɟɯɚɧɢɡɢɪɨɜɚɧɧɵɯ ɤɪɟɩɟɣ ɜɨ ɦɧɨɝɨɦ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɚɪɚɦɟɬɪɚɦɢ ɢɯ ɝɢɞɪɨɫɢɫɬɟɦɵ. Ʉɚɤ 
ɩɨɤɚɡɵɜɚɟɬ ɨɩɵɬ ɪɚɡɪɚɛɨɬɤɢ ɧɚɤɥɨɧɧɵɯ ɩɥɚɫɬɨɜ, 
ɢɦɟɧɧɨ ɡɚ ɫɱɟɬ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ ɝɢɞɪɨɫɢɫɬɟɦ 
ɭɞɚɟɬɫɹ ɩɨɜɵɫɢɬɶ ɭɫɬɨɣɱɢɜɨɫɬɶ ɢ 
ɧɚɩɪɚɜɥɟɧɧɨɫɬɶ ɩɟɪɟɞɜɢɠɟɧɢɹ ɫɟɤɰɢɣ 
ɦɟɯɚɧɢɡɢɪɨɜɚɧɧɨɣ ɤɪɟɩɢ. 

ȼ ɷɬɨɣ ɫɜɹɡɢ ɨɛɨɫɧɨɜɚɧɢɟ ɢ ɪɚɡɜɢɬɢɟ ɦɟɬɨɞɨɜ 
ɢɫɫɥɟɞɨɜɚɧɢɹ ɢ ɪɚɫɱɟɬɚ ɩɚɪɚɦɟɬɪɨɜ ɩɪɢ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɝɢɞɪɨɫɢɫɬɟɦ ɦɟɯɚɧɢɡɢɪɨɜɚɧɧɵɯ 
ɤɪɟɩɟɣ ɫ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɦɢ ɢɯ 
ɷɮɮɟɤɬɢɜɧɭɸ ɷɤɫɩɥɭɚɬɚɰɢɸ ɧɚ ɧɚɤɥɨɧɧɵɯ ɩɥɚɫɬɚɯ ɜ 
ɭɫɥɨɜɢɹɯ ɩɨɜɵɲɟɧɢɹ ɧɚɝɪɭɡɨɤ ɧɚ ɨɱɢɫɬɧɨɣ ɡɚɛɨɣ, 
ɹɜɥɹɟɬɫɹ ɚɤɬɭɚɥɶɧɨɣ ɧɚɭɱɧɨɣ ɢ ɩɪɚɤɬɢɱɟɫɤɨɣ 
ɡɚɞɚɱɟɣ, ɢɦɟɸɳɟɣ ɨɬɪɚɫɥɟɜɨɟ ɡɧɚɱɟɧɢɟ. 

ɋɨɫɬɨɹɧɢɟ ɜɨɩɪɨɫɚ 

Ɋɟɲɟɧɢɟ ɡɚɞɚɱɢ ɢɫɫɥɟɞɨɜɚɧɢɹ ɢ ɪɚɫɱɟɬɚ 
ɩɚɪɚɦɟɬɪɨɜ ɦɟɯɚɧɢɡɢɪɨɜɚɧɧɵɯ ɤɪɟɩɟɣ ɩɨɫɜɹɳɟɧɵ 
ɪɚɛɨɬɵ ɪɹɞɚ ɚɜɬɨɪɨɜ Д1, 2, 5, 7Ж. Ɋɚɡɪɚɛɨɬɚɧɵ 
ɚɧɚɥɢɬɢɱɟɫɤɢɟ ɦɟɬɨɞɵ, ɩɪɨɜɟɞɟɧɵ 
ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ. ȼɦɟɫɬɟ ɫ ɬɟɦ, ɧɚ 
ɫɨɜɪɟɦɟɧɧɨɦ ɷɬɚɩɟ ɩɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɧɟ 
ɨɛɟɫɩɟɱɢɜɚɸɬ ɞɨɫɬɚɬɨɱɧɨ ɩɨɥɧɨɟ ɪɟɲɟɧɢɟ ɡɚɞɚɱɢ 
ɨɛɟɫɩɟɱɟɧɢɹ ɭɫɬɨɣɱɢɜɨɫɬɢ ɫɟɤɰɢɣ 
ɦɟɯɚɧɢɡɢɪɨɜɚɧɧɵɯ ɤɪɟɩɟɣ ɩɪɢ ɪɚɛɨɬɟ ɧɚ ɧɚɤɥɨɧɧɵɯ 
ɭɝɨɥɶɧɵɯ ɩɥɚɫɬɚɯ, ɡɚ ɫɱɟɬ ɜɧɟɫɟɧɢɹ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ 
ɷɥɟɦɟɧɬɨɜ ɜ ɤɨɧɫɬɪɭɤɰɢɸ ɝɢɞɪɨɫɢɫɬɟɦɵ. ȼ ɫɬɚɬɶɟ 
ɩɪɟɞɥɚɝɚɟɬɫɹ ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɧɚɹ ɦɚɬɟɦɚɬɢɱɟɫɤɚɹ 
ɦɨɞɟɥɶ ɝɢɞɪɨɫɢɫɬɟɦɵ, ɩɨɡɜɨɥɹɸɳɚɹ ɪɟɲɢɬɶ ɡɚɞɚɱɭ 
ɢɫɫɥɟɞɨɜɚɧɢɹ ɢ ɪɚɫɱɟɬɚ ɩɚɪɚɦɟɬɪɨɜ ɝɢɞɪɨɫɢɫɬɟɦɵ 
ɫɟɤɰɢɣ ɦɟɯɚɧɢɡɢɪɨɜɚɧɧɵɯ ɤɪɟɩɟɣ. 

Цɟɥɶ ɢ ɡɚɞɚɱɢ ɪɚɛɨɬɵ 

ɐɟɥɶɸ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɪɚɡɪɚɛɨɬɤɚ 
ɫɨɜɪɟɦɟɧɧɵɯ ɫɪɟɞɫɬɜ  ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɚɪɚɦɟɬɪɨɜ 
ɝɢɞɪɨɫɢɫɬɟɦ ɫɟɤɰɢɣ ɦɟɯɚɧɢɡɢɪɨɜɚɧɧɵɯ ɤɪɟɩɟɣ 

ɞɥɹ ɢɯ ɦɨɞɟɪɧɢɡɚɰɢɢ, ɨɛɟɫɩɟɱɢɜɚɸɳɟɣ 
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ɩɨɜɵɲɟɧɢɟ ɭɫɬɨɣɱɢɜɨɫɬɢ ɫɟɤɰɢɣ ɧɚ ɧɚɤɥɨɧɧɵɯ 
ɭɝɨɥɶɧɵɯ ɩɥɚɫɬɚɯ ɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɦɟɯɚɧɢɡɢɪɨɜɚɧɧɵɯ ɤɨɦɩɥɟɤɫɨɜ. 

Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ ɩɨɫɬɚɜɥɟɧɧɨɣ ɰɟɥɢ 
ɪɟɲɚɟɬɫɹ ɡɚɞɚɱɚ ɪɚɡɪɚɛɨɬɤɢ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ 
ɦɨɞɟɥɢ ɝɢɞɪɨɫɢɫɬɟɦɵ ɫɟɤɰɢɣ ɦɟɯɚɧɢɡɢɪɨɜɚɧɧɵɯ 
ɤɪɟɩɟɣ ɢ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɚɪɚɦɟɬɪɨɜ 
ɞɢɧɚɦɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɜ ɝɢɞɪɨɫɢɫɬɟɦɟ ɩɪɢ 
ɜɵɩɨɥɧɟɧɢɢ ɤɪɟɩɶɸ ɨɩɟɪɚɰɢɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ 
ɰɢɤɥɚ ɜ ɭɫɥɨɜɢɹɯ ɨɬɪɚɛɨɬɤɢ ɧɚɤɥɨɧɧɵɯ ɭɝɨɥɶɧɵɯ 
ɩɥɚɫɬɨɜ;  

ɋɨɞɟɪɠɚɧɢɟ ɪɚɛɨɬɵ 

ȼ ɪɚɛɨɬɟ ɩɪɟɞɥɚɝɚɟɬɫɹ ɦɚɬɟɦɚɬɢɱɟɫɤɚɹ 
ɦɨɞɟɥɶ ɝɢɞɪɨɫɢɫɬɟɦɵ ɤɪɟɩɢ, ɫɭɬɶ ɤɨɬɨɪɨɣ ɫɜɨɞɢɬɫɹ 

ɤ ɫɥɟɞɭɸɳɟɦɭ. ɋɢɫɬɟɦɚ ɩɟɪɟɞɜɢɠɟɧɢɹ ɦɟɯɚɧɢɡɢ-

ɪɨɜɚɧɧɨɣ ɤɪɟɩɢ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ 
ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɭɸ ɫɢɫɬɟɦɭ.  

Ɍɚɤ ɤɚɤ ɝɢɞɪɨɫɢɫɬɟɦɚ ɤɪɟɩɢ ɹɜɥɹɟɬɫɹ 
ɦɧɨɝɨɫɟɤɰɢɨɧɧɨɣ, ɬɨ ɪɚɛɨɬɭ ɜɫɟɣ ɫɢɫɬɟɦɵ 
ɦɨɠɧɨ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɧɚ ɩɪɢɦɟɪɟ ɜɵɩɨɥɧɟɧɢɹ 
ɨɩɟɪɚɰɢɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɰɢɤɥɚ ɨɞɧɨɣ ɫɟɤɰɢɟɣ 
ɤɪɟɩɢ.  

ɇɚ ɪɢɫ. 1 ɩɪɟɞɫɬɚɜɥɟɧɚ ɝɢɞɪɨ-

ɦɟɯɚɧɢɱɟɫɤɚɹ ɫɯɟɦɚ ɝɢɞɪɨɫɢɫɬɟɦɵ 
ɦɟɯɚɧɢɡɢɪɨɜɚɧɧɨɣ ɤɪɟɩɢ. ɉɪɢ ɫɨɫɬɚɜɥɟɧɢɢ 
ɫɯɟɦɵ ɢɫɩɨɥɶɡɨɜɚɧɵ ɢɫɫɥɟɞɨɜɚɧɢɹ ɢ 
ɝɪɚɮɢɱɟɫɤɢɟ ɨɛɨɡɧɚɱɟɧɢɹ, ɩɪɢɜɟɞɟɧɧɵɟ ɜ 
ɪɚɛɨɬɚɯ Д1, 2, 3Ж. 

 

 

 
 

Ɋɢɫɭɧɨɤ 1 - Ƚɢɞɪɨɦɟɯɚɧɢɱɟɫɤɚɹ ɫɯɟɦɚ ɝɢɞɪɨɫɢɫɬɟɦɵ ɦɟɯɚɧɢɡɢɪɨɜɚɧɧɨɣ ɤɪɟɩɢ 

 

 

Ɋɚɛɨɬɚ ɝɢɞɪɨɩɪɢɜɨɞɚ ɨɩɢɫɵɜɚɟɬɫɹ ɞɜɭɦɹ 
ɬɢɩɚɦɢ ɭɪɚɜɧɟɧɢɣ: 

 ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɟ ɭɪɚɜɧɟɧɢɹ ɞɜɢɠɟɧɢɹ 
ɷɥɟɦɟɧɬɨɜ ɫɢɫɬɟɦɵ, ɫɨɫɬɚɜɥɟɧɧɵɟ ɩɨ 
ɩɪɢɧɰɢɩɭ Ⱦɚɥɚɦɛɟɪɚ; 

 ɭɪɚɜɧɟɧɢɹ ɛɚɥɚɧɫɚ ɪɚɫɯɨɞɨɜ, 
ɭɱɢɬɵɜɚɸɳɢɟ, ɱɬɨ ɠɢɞɤɨɫɬɶ ɜ 
ɝɢɞɪɨɫɢɫɬɟɦɟ ɧɟɪɚɡɪɵɜɧɚ ɢ ɨɞɧɨɪɨɞɧɚ. 
Ƚɢɞɪɨɫɢɫɬɟɦɚ ɤɪɟɩɢ, ɫɯɟɦɚ ɤɨɬɨɪɨɣ 

ɩɪɢɜɟɞɟɧɚ ɧɚ ɪɢɫ. 1, ɫɨɫɬɨɢɬ ɢɡ N ɨɬɞɟɥɶɧɵɯ 
ɜɟɬɜɟɣ, ɦɨɞɟɥɢɪɭɸɳɢɯ ɪɚɛɨɬɭ ɝɢɞɪɨɰɢɥɢɧɞɪɨɜ, 
ɢ ɨɛɳɢɯ ɞɥɹ ɜɫɟɯ ɝɢɞɪɨɰɢɥɢɧɞɪɨɜ ɭɱɚɫɬɤɨɜ 

ɧɚɩɨɪɧɨɣ ɢ ɫɥɢɜɧɨɣ ɦɚɝɢɫɬɪɚɥɟɣ. ɇɚ ɨɫɧɨɜɚɧɢɢ 
ɩɪɚɜɢɥɚ ɭɡɥɨɜ ɢ ɜɟɬɜɟɣ Д3Ж ɫɨɫɬɚɜɢɦ 
ɦɚɬɟɦɚɬɢɱɟɫɤɭɸ ɦɨɞɟɥɶ ɤɚɠɞɨɝɨ ɢɡ ɷɬɢɯ 
ɭɱɚɫɬɤɨɜ. 

Ⱦɜɢɠɟɧɢɟ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɨɬ ɧɚɫɨɫɚ ɞɨ 
ɝɢɞɪɨɪɚɫɩɪɟɞɟɥɢɬɟɥɹ ɫɟɤɰɢɢ ɤɪɟɩɢ ɨɩɢɫɵɜɚɟɬɫɹ 
ɫɢɫɬɟɦɨɣ ɬɪɟɯ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɯ ɭɪɚɜɧɟɧɢɣ (1). 
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Ɇɚɬɟɦɚɬɢɱɟɫɤɚɹ ɦɨɞɟɥɶ ɪɚɛɨɬɵ ɤɚɠɞɨɝɨ 
ɝɢɞɪɨɰɢɥɢɧɞɪɚ ɫɨɫɬɨɢɬ ɢɡ ɫɢɫɬɟɦɵ ɲɟɫɬɢ 
ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɯ ɭɪɚɜɧɟɧɢɣ (2). 
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Ɍɟɱɟɧɢɟ ɠɢɞɤɨɫɬɢ ɩɨ ɫɥɢɜɧɨɣ 
ɝɢɞɪɨɦɚɝɢɫɬɪɚɥɢ ɨɬ ɫɟɤɰɢɢ ɤɪɟɩɢ ɜ ɛɚɤ 
ɝɢɞɪɨɧɚɫɨɫɚ ɨɩɢɫɵɜɚɟɬɫɹ ɫɢɫɬɟɦɨɣ ɞɜɭɯ 
ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɯ ɭɪɚɜɧɟɧɢɣ (3). 
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ɋɢɫɬɟɦɵ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɯ ɭɪɚɜɧɟɧɢɣ 

(1), (2) ɢ (3) ɨɛɪɚɡɭɸɬ ɦɚɬɟɦɚɬɢɱɟɫɤɭɸ ɦɨɞɟɥɶ 
ɝɢɞɪɨɫɢɫɬɟɦɵ ɦɟɯɚɧɢɡɢɪɨɜɚɧɧɨɣ ɤɪɟɩɢ. 
Ʉɨɥɢɱɟɫɬɜɨ ɭɪɚɜɧɟɧɢɣ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ 
ɡɚɜɢɫɢɬ ɨɬ ɤɨɥɢɱɟɫɬɜɚ ɨɞɧɨɜɪɟɦɟɧɧɨ 
ɪɚɛɨɬɚɸɳɢɯ ɝɢɞɪɨɰɢɥɢɧɞɪɨɜ N ɩɪɢ 
ɦɨɞɟɥɢɪɨɜɚɧɢɢ ɪɚɡɥɢɱɧɵɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 
ɨɩɟɪɚɰɢɣ.  

ȼ ɦɚɬɟɦɚɬɢɱɟɫɤɭɸ ɦɨɞɟɥɶ ɝɢɞɪɨɫɢɫɬɟɦɵ 
ɦɟɯɚɧɢɡɢɪɨɜɚɧɧɨɣ ɤɪɟɩɢ ɜɯɨɞɹɬ ɫɟɦɶ ɝɪɭɩɩ 
ɩɚɪɚɦɟɬɪɨɜ:  

 ɞɚɜɥɟɧɢɟ ɠɢɞɤɨɫɬɢ ɜ ɯɚɪɚɤɬɟɪɧɵɯ 
ɬɨɱɤɚɯ ɝɢɞɪɨɫɢɫɬɟɦɵ - ɊН, Ɋ1, Ɋ2i, Ɋ3i, Ɋɋ;  

 ɪɚɫɯɨɞ ɠɢɞɤɨɫɬɢ ɧɚ ɨɬɞɟɥɶɧɵɯ ɭɱɚɫɬɤɚɯ 
ɝɢɞɪɨɫɢɫɬɟɦɵ - q(PH ), qH, q1i, q2i, q4i, qC;  

 ɤɨɷɮɮɢɰɢɟɧɬɵ ɭɩɪɭɝɨɫɬɢ ɷɥɟɦɟɧɬɨɜ 
ɝɢɞɪɨɫɢɫɬɟɦɵ - CH, ɋɬɪ, ɋɪɜɞ,  ɋа,  ɋ∑, ɋ2i, 

ɋ3i, ɋɋ;  

 ɤɨɷɮɮɢɰɢɟɧɬɵ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ 

ɫɨɩɪɨɬɢɜɥɟɧɢɣ ɭɱɚɫɬɤɨɜ ɝɢɞɪɨɫɢɫɬɟɦɵ - 

Н , i2i1 , , ɋ ;  

 ɡɧɚɱɟɧɢɹ ɦɚɫɫɵ ɠɢɞɤɨɫɬɢ, 
ɩɟɪɟɦɟɳɚɟɦɨɣ ɧɚ ɨɬɞɟɥɶɧɵɯ ɭɱɚɫɬɤɚɯ 
ɝɢɞɪɨɫɢɫɬɟɦɵ - mH, , m1i, m2i, m3i, mC;  

 ɩɥɨɳɚɞɢ ɩɨɩɟɪɟɱɧɵɯ ɫɟɱɟɧɢɣ ɷɥɟɦɟɧɬɨɜ 
ɝɢɞɪɨɫɢɫɬɟɦɵ - fH, ɋ

ɊВД
Н

ɊВД
іі

f,f , fC ;  

 ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɩɟɪɟɦɟɳɟɧɢɸ 
ɝɢɞɪɨɰɢɥɢɧɞɪɨɜ -  iii XXR 22 ,  . 

ɉɟɪɜɵɟ ɞɜɟ ɝɪɭɩɩɵ ɩɚɪɚɦɟɬɪɨɜ ɨɛɪɚɡɭɸɬ 
ɜɟɤɬɨɪ ɧɚɱɚɥɶɧɵɯ ɡɧɚɱɟɧɢɣ, ɚ ɜ ɩɪɨɰɟɫɫɟ 
ɦɨɞɟɥɢɪɨɜɚɧɢɹ - ɪɟɡɭɥɶɬɢɪɭɸɳɢɣ ɜɟɤɬɨɪ 
ɡɚɜɢɫɢɦɵɯ ɩɟɪɟɦɟɧɧɵɯ. Ʉɨɷɮɮɢɰɢɟɧɬɵ 
ɭɩɪɭɝɨɫɬɢ ɨɩɪɟɞɟɥɹɸɬ ɪɚɫɯɨɞ ɧɚ ɞɟɮɨɪɦɚɰɢɸ 
ɷɥɟɦɟɧɬɨɜ ɝɢɞɪɨɫɢɫɬɟɦɵ ɢ ɫɠɢɦɚɟɦɨɫɬɶ 
ɠɢɞɤɨɫɬɢ, ɡɚɩɨɥɧɹɸɳɟɣ ɟɟ ɩɨɞ ɞɚɜɥɟɧɢɟɦ. Ⱦɥɹ 
ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɬɪɭɛ ɤɨɷɮɮɢɰɢɟɧɬ ɭɩɪɭɝɨɫɬɢ 
ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ Д4Ж: 
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

   ,       (4) 

ɝɞɟ      d, lTP, STP – ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɞɢɚɦɟɬɪ, ɞɥɢɧɚ 
ɢ ɬɨɥɳɢɧɚ ɫɬɟɧɨɤ ɬɪɭɛɵ; 

ȿɌɊ, ȿɠ – ɨɛɴɟɦɧɵɟ ɦɨɞɭɥɢ ɭɩɪɭɝɨɫɬɢ 
ɦɚɬɟɪɢɚɥɚ ɬɪɭɛɵ ɢ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ; 

ɯ – ɤɨɷɮɮɢɰɢɟɧɬ ɉɭɚɫɫɨɧɚ. 
 

Ⱥɧɚɥɢɡ ɮɨɪɦɭɥɵ (4) ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ 
ɤɨɷɮɮɢɰɢɟɧɬ ɭɩɪɭɝɨɫɬɢ ɡɚɜɢɫɢɬ ɨɬ ɜɧɭɬɪɟɧɧɟɝɨ 
ɨɛɴɟɦɚ ɬɪɭɛɵ. Ɍɚɤ ɤɚɤ ɝɢɞɪɨɰɢɥɢɧɞɪɵ 
ɤɨɧɫɬɪɭɤɬɢɜɧɨ ɜɵɩɨɥɧɟɧɵ ɢɡ ɬɪɭɛ, ɬɨ ɮɨɪɦɭɥɨɣ 
(4) ɦɨɠɧɨ ɩɨɥɶɡɨɜɚɬɶɫɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ 
ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɭɩɪɭɝɨɫɬɢ ɩɨɥɨɫɬɟɣ 
ɝɢɞɪɨɰɢɥɢɧɞɪɨɜ. Ɉɞɧɚɤɨ, ɩɪɢ ɩɟɪɟɦɟɳɟɧɢɢ 
ɩɨɪɲɧɹ ɝɢɞɪɨɰɢɥɢɧɞɪɚ ɨɛɴɟɦ ɧɚɩɨɪɧɨɣ ɢ 
ɫɥɢɜɧɨɣ ɩɨɥɨɫɬɟɣ ɢɡɦɟɧɹɟɬɫɹ.  

ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɜ ɩɪɨɰɟɫɫɟ ɦɨɞɟɥɢɪɨɜɚɧɢɹ 
ɜɟɥɢɱɢɧɵ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɭɩɪɭɝɨɫɬɢ ɩɨɥɨɫɬɟɣ 
ɝɢɞɪɨɰɢɥɢɧɞɪɨɜ ɛɭɞɭɬ ɢɡɦɟɧɹɬɶɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ 
ɨɬ ɜɟɥɢɱɢɧɵ ɩɟɪɟɦɟɳɟɧɢɹ ɩɨɪɲɧɹ ɏ2i  ɢ ɢɯ 
ɧɟɨɛɯɨɞɢɦɨ ɪɚɫɫɱɢɬɵɜɚɬɶ ɩɨ ɮɨɪɦɭɥɚɦ: 

 ɞɥɹ ɧɚɩɨɪɧɨɣ ɩɨɥɨɫɬɢ i-ɝɨ 

ɝɢɞɪɨɰɢɥɢɧɞɪɚ: 
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 ,      (5) 

ɝɞɟ     Hoi - ɧɚɱɚɥɶɧɨɟ ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɬɨɪɰɚ ɞɨ 
ɩɨɪɲɧɹ i-ɝɨ ɝɢɞɪɨɰɢɥɢɧɞɪɚ; 

H

iЦi SD  , - ɞɢɚɦɟɬɪ ɢ ɬɨɥɳɢɧɚ ɫɬɟɧɨɤ 
ɧɚɩɨɪɧɨɣ ɩɨɥɨɫɬɢ i-ɝo ɝɢɞɪɨɰɢɥɢɧɞɪɚ. 

 ɞɥɹ ɫɥɢɜɧɨɣ ɩɨɥɨɫɬɢ i-ɝɨ 

ɝɢɞɪɨɰɢɥɢɧɞɪɚ: 
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ɝɞɟ    Hmax i  - ɜɟɥɢɱɢɧɚ ɯɨɞɚ ɩɨɪɲɧɹ i-ɝɨ 

ɝɢɞɪɨɰɢɥɢɧɞɪɚ; 
C

iЦi Sd  , - ɞɢɚɦɟɬɪ ɢ ɬɨɥɳɢɧɚ ɫɬɟɧɨɤ 
ɫɥɢɜɧɨɣ ɩɨɥɨɫɬɢ i-ɝo ɝɢɞɪɨɰɢɥɢɧɞɪɚ. 

 

Ʉɨɷɮɮɢɰɢɟɧɬ ɭɩɪɭɝɨɫɬɢ ɞɥɹ ɪɭɤɚɜɨɜ 
ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
[4]: 

np

PBД
ɊВД

E

V
ɋ    ,                     (7) 

ɝɞɟ   ȿɉɊ – ɩɪɢɜɟɞɟɧɧɵɣ ɦɨɞɭɥɶ ɭɩɪɭɝɨɫɬɢ, 
ɭɱɢɬɵɜɚɸɳɢɣ ɫɠɢɦɚɟɦɨɫɬɶ ɠɢɞɤɨɫɬɢ ɢ 
ɞɟɮɨɪɦɚɰɢɸ ɪɭɤɚɜɨɜ;  

Vɪɜɞ – ɨɛɴɟɦ ɪɭɤɚɜɨɜ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ. 
 

ȼ ɤɚɱɟɫɬɜɟ ɞɟɦɩɮɢɪɭɸɳɟɝɨ ɭɫɬɪɨɣɫɬɜɚ ɧɚ 
ɧɚɫɨɫɧɨɣ ɫɬɚɧɰɢɢ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ 
ɝɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪɵ. Ʉɨɷɮɮɢɰɢɟɧɬ ɭɩɪɭɝɨɫɬɢ 
ɝɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪɚ ɪɚɜɟɧ Д5Ж: 
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ɝɞɟ      mа – ɱɢɫɥɨ ɚɤɤɭɦɭɥɹɬɨɪɨɜ, ɭɫɬɚɧɨɜɥɟɧɧɵɯ 
ɜ ɝɢɞɪɨɫɢɫɬɟɦɟ;  

Qa – ɨɛɴɟɦ ɝɚɡɨɜɨɣ ɤɚɦɟɪɵ ɩɪɢ ɞɚɜɥɟɧɢɢ 
ɡɚɪɹɞɤɢ; 

Ɋа – ɞɚɜɥɟɧɢɟ ɡɚɪɹɞɤɢ ɝɢɞɪɨ-

ɚɤɤɭɦɭɥɹɬɨɪɚ; 
ν – ɩɨɤɚɡɚɬɟɥɶ ɩɨɥɢɬɪɨɩɵ (ν =1,3÷1,4). 

 

ȼɫɟ ɷɥɟɦɟɧɬɵ ɢ ɭɡɥɵ ɝɢɞɪɨɫɢɫɬɟɦɵ, ɩɨ 
ɤɨɬɨɪɵɦ ɩɪɨɬɟɤɚɟɬ ɠɢɞɤɨɫɬɶ, ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ 
ɝɢɞɪɚɜɥɢɱɟɫɤɢɦɢ ɫɨɩɪɨɬɢɜɥɟɧɢɹɦɢ ɤɚɤ 
ɦɟɫɬɧɵɦɢ (ɜ ɡɚɞɟɥɤɚɯ ɢ ɨɬɜɟɬɜɥɟɧɢɹɯ, ɜ 
ɫɭɠɟɧɢɹɯ, ɪɚɫɲɢɪɟɧɢɹɯ ɢ ɩɨɜɨɪɨɬɚɯ ɩɨɬɨɤɚ), ɬɚɤ 
ɢ ɥɢɧɟɣɧɵɦɢ, ɡɚɜɢɫɹɳɢɦɢ ɨɬ ɩɪɨɬɹɠɟɧɧɨɫɬɢ 
ɤɚɧɚɥɨɜ. ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ ɞɨɤɚɡɚɧɨ 
ɫɭɳɟɫɬɜɨɜɚɧɢɟ ɞɜɭɯ ɪɟɠɢɦɨɜ ɭɫɬɚɧɨɜɢɜɲɟɝɨɫɹ 
ɞɜɢɠɟɧɢɹ ɠɢɞɤɨɫɬɢ. ɉɪɢ ɦɚɥɵɯ ɫɤɨɪɨɫɬɹɯ 
ɠɢɞɤɨɫɬɢ ɟɟ ɱɚɫɬɢɰɵ ɞɜɢɠɭɬɫɹ ɩɚɪɚɥɥɟɥɶɧɨ ɞɪɭɝ 
ɞɪɭɝɭ ɢ ɨɫɢ ɤɚɧɚɥɚ, ɧɟ ɩɟɪɟɦɟɲɢɜɚɹɫɶ. Ɍɚɤɨɣ 
ɪɟɠɢɦ ɧɚɡɜɚɧ ɥɚɦɢɧɚɪɧɵɦ. ɉɪɢ ɛɨɥɶɲɢɯ 
ɫɤɨɪɨɫɬɹɯ ɞɜɢɠɟɧɢɹ ɠɢɞɤɨɫɬɢ ɟɟ ɱɚɫɬɢɰɵ 
ɞɜɢɠɭɬɫɹ ɜ ɧɚɩɪɚɜɥɟɧɢɢ ɩɨɬɨɤɚ ɩɨ ɯɚɨɬɢɱɧɨɣ 
ɬɪɚɟɤɬɨɪɢɢ ɢ ɩɟɪɟɦɟɲɢɜɚɸɬɫɹ ɦɟɠɞɭ ɫɨɛɨɣ. 
Ɍɚɤɨɣ ɪɟɠɢɦ ɬɟɱɟɧɢɹ ɠɢɞɤɨɫɬɢ ɧɚɡɜɚɧ 
ɬɭɪɛɭɥɟɧɬɧɵɦ Д2Ж. Ⱦɥɹ ɪɚɫɱɟɬɨɜ ɝɢɞɪɨɫɢɫɬɟɦ 
ɦɟɯɚɧɢɡɢɪɨɜɚɧɧɵɯ ɤɪɟɩɟɣ ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ, ɧɚ 
ɨɫɧɨɜɚɧɢɢ ɨɩɪɟɞɟɥɟɧɢɹ ɱɢɫɥɚ Ɋɟɣɧɨɥɶɞɫɚ ɢ 
ɫɪɚɜɧɟɧɢɹ ɟɝɨ ɫ ɤɪɢɬɢɱɟɫɤɢɦ, ɪɟɠɢɦ ɬɟɱɟɧɢɹ 
ɠɢɞɤɨɫɬɢ ɹɜɥɹɟɬɫɹ ɬɭɪɛɭɥɟɧɬɧɵɦ Д5Ж. Ɍɚɤ ɤɚɤ 

ɩɨɬɨɤ ɠɢɞɤɨɫɬɢ ɩɪɨɯɨɞɢɬ ɩɨ ɬɪɭɛɨɩɪɨɜɨɞɚɦ ɢ 
ɤɚɧɚɥɚɦ ɪɚɡɧɨɝɨ ɫɟɱɟɧɢɹ, ɬɨ ɩɪɢ ɨɩɪɟɞɟɥɟɧɢɢ 
ɤɨɷɮɮɢɰɢɟɧɬɚ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ 
ɭɱɚɫɬɤɚ ɝɢɞɪɨɫɢɫɬɟɦɵ, ɜɫɟ ɤɨɷɮɮɢɰɢɟɧɬɵ 
ɪɚɡɥɢɱɧɵɯ ɦɟɫɬɧɵɯ ɫɨɩɪɨɬɢɜɥɟɧɢɣ ɩɪɢɜɨɞɹɬɫɹ ɤ 
ɜɵɛɪɚɧɧɨɣ ɩɥɨɳɚɞɢ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ 
ɭɱɚɫɬɤɚ ɩɨ ɮɨɪɦɭɥɟ: 

22 i

ii
f


  ,                             (9) 

ɝɞɟ      ,
i - ɛɟɡɪɚɡɦɟɪɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ 

ɦɟɫɬɧɨɝɨ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ, 
ɤɨɬɨɪɵɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɧɚ ɨɫɧɨɜɚɧɢɢ 
ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɢ ɫɩɪɚɜɨɱɧɵɯ ɞɚɧɧɵɯ ɞɥɹ 
ɤɨɧɤɪɟɬɧɨɝɨ ɯɚɪɚɤɬɟɪɚ ɦɟɫɬɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ; 

- ɩɥɨɬɧɨɫɬɶ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ; 
 fi - ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ, ɩɨ 

ɤɨɬɨɪɨɦɭ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɤɨɷɮɮɢɰɢɟɧɬ 
ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ. 

Ʌɢɧɟɣɧɵɟ ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ ɜ ɤɚɧɚɥɟ 
ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ Д4, 6Ж, 
ɥɢɛɨ ɚɧɚɥɢɬɢɱɟɫɤɢ ɩɨ ɮɨɪɦɭɥɟ Ⱦɚɪɫɢ-ȼɟɣɫɛɚɯɚ: 
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 ,                    (10) 

ɝɞɟ      λ – ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ; 
LK, dK, fK – ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɞɥɢɧɚ, 

ɞɢɚɦɟɬɪ ɢ ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɤɚɧɚɥɚ; 
q – ɪɚɫɯɨɞ ɠɢɞɤɨɫɬɢ ɜ ɤɚɧɚɥɟ. 
 

Ɇɨɞɟɥɢɪɨɜɚɧɢɟ ɪɚɛɨɬɵ ɝɢɞɪɨɫɢɫɬɟɦɵ 
ɫɟɤɰɢɣ ɦɟɯɚɧɢɡɢɪɨɜɚɧɧɨɣ ɤɪɟɩɢ ɡɚɤɥɸɱɚɟɬɫɹ ɜ 
ɦɨɞɟɥɢɪɨɜɚɧɢɢ ɫɨɜɦɟɫɬɧɨɣ ɪɚɛɨɬɵ N 

ɝɢɞɪɨɰɢɥɢɧɞɪɨɜ, ɤɨɥɢɱɟɫɬɜɨ ɤɨɬɨɪɵɯ ɡɚɜɢɫɢɬ 
ɤɚɤ ɨɬ ɤɨɧɫɬɪɭɤɰɢɢ ɢ ɬɟɯɧɨɥɨɝɢɢ ɪɚɛɨɬɵ 
ɤɨɦɩɥɟɤɫɚ, ɬɚɤ ɢ ɨɬ ɦɨɞɟɥɢɪɭɟɦɨɣ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɨɩɟɪɚɰɢɢ. 

ȼɵɪɚɠɟɧɢɟ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ 
ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɩɟɪɟɦɟɳɟɧɢɸ ɝɢɞɪɨɞɨɦɤɪɚɬɨɜ 
ɫɟɤɰɢɢ ɤɪɟɩɢ ɧɚ ɨɫɧɨɜɚɧɢɢ ɩɪɨɜɟɞɟɧɧɵɯ 
ɢɫɫɥɟɞɨɜɚɧɢɣ Д8Ж: 
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, (11) 

ɝɞɟ  Ʉɤɨɧɫi – ɤɨɷɮɮɢɰɢɟɧɬ ɫɜɹɡɢ ɭɫɢɥɢɹ ɜ 
ɝɢɞɪɨɰɢɥɢɧɞɪɟ ɢ ɪɟɚɤɰɢɢ ɭɩɪɚɜɥɹɟɦɨɣ ɤɨɧɫɨɥɢ 
ɧɚ ɤɪɨɜɥɸ ɩɥɚɫɬɚ; 

Rуɩɥ. – ɫɢɥɚ ɬɪɟɧɢɹ ɜ ɭɩɥɨɬɧɟɧɢɹɯ 
ɩɨɪɲɧɹ ɢ ɲɬɨɤɚ; 

j – ɧɨɦɟɪ ɝɢɞɪɨɞɨɦɤɪɚɬɚ ɩɟɪɟɞɜɢɠɤɢ: 
j=n2+1÷n3; 
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Gɜɟɪɯ. – ɜɟɫ ɜɟɪɯɧɹɤɚ ɢ ɞɪɭɝɢɯ 
ɩɟɪɟɦɟɳɚɟɦɵɯ ɜ ɩɪɨɰɟɫɫɟ ɪɚɡɝɪɭɡɤɢ ɷɥɟɦɟɧɬɨɜ 
ɤɨɧɫɬɪɭɤɰɢɢ ɫɟɤɰɢɢ ɤɪɟɩɢ.  

 

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɩɟɪɟɦɟɳɟɧɢɸ ɝɢɞɪɨɫɬɨɟɤ 
ɩɪɢ ɢɯ ɪɚɡɝɪɭɡɤɟ ɪɚɜɧɨ: 

ɝɫ
nKPɜɟɪɯуɩɥnj

n
RRGRR

1
)( ..1 1

  ,  (12) 

ɝɞɟ   RɤɪRn  – ɪɟɚɤɰɢɢ ɤɪɨɜɥɢ ɢ ɩɨɱɜɵ, 
ɞɟɣɫɬɜɭɸɳɢɟ ɞɨ ɦɨɦɟɧɬɚ ɨɬɪɵɜɚ ɜɟɪɯɧɹɤɚ ɨɬ 
ɤɪɨɜɥɢ.  

 

ɉɪɢ ɪɚɫɩɨɪɟ ɝɢɞɪɨɫɬɨɟɤ ɫɨɩɪɨɬɢɜɥɟɧɢɟ 
ɩɟɪɟɦɟɳɟɧɢɸ ɪɚɜɧɨ: 

..1 1 ɜɟɪɯуɩɥnj GRR   .                (13) 

 

ɉɨɫɥɟ ɤɨɧɬɚɤɬɚ ɜɟɪɯɧɹɤɚ ɫ ɤɪɨɜɥɟɣ 
ɩɪɨɢɫɯɨɞɢɬ ɩɨɜɵɲɟɧɢɟ ɭɫɢɥɢɹ ɩɨɞɞɟɪɠɚɧɢɹ 
ɤɪɨɜɥɢ ɞɨ ɭɫɢɥɢɹ ɧɚɱɚɥɶɧɨɝɨ ɪɚɫɩɨɪɚ. Ɍɨɝɞɚ: 

nKPɜɟɪɯуɩɥnj RRGRR  ..1 1
 .   (14) 

 

Ɏɪɨɧɬɚɥɶɧɨɟ ɜɵɞɜɢɠɟɧɢɟ ɤɨɧɜɟɣɟɪɚ 
ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ 
ɨɞɧɨɜɪɟɦɟɧɧɨ ɪɚɛɨɬɚɸɳɢɯ ɝɢɞɪɨɞɨɦɤɪɚɬɨɜ. 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɩɟɪɟɦɟɳɟɧɢɸ ɨɞɧɨɝɨ 
ɝɢɞɪɨɞɨɦɤɪɚɬɚ ɪɚɜɧɨ: 

n.ɤɨɧ.уɩɥn1nj f cosGRR
32

  .  (15) 

 

ɉɪɟɞɥɨɠɟɧɧɚɹ ɦɚɬɟɦɚɬɢɱɟɫɤɚɹ ɦɨɞɟɥɶ 
ɨɬɥɢɱɚɟɬɫɹ ɨɬ ɪɚɧɟɟ ɪɚɡɪɚɛɨɬɚɧɧɵɯ ɬɟɦ, ɱɬɨ ɜ 
ɧɟɣ ɭɱɬɟɧɵ ɩɨɥɭɱɟɧɧɵɟ ɜɵɪɚɠɟɧɢɹ ɞɥɹ 
ɨɩɪɟɞɟɥɟɧɢɹ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɩɟɪɟɦɟɳɟɧɢɸ 
ɝɢɞɪɨɰɢɥɢɧɞɪɨɜ ɩɪɢ ɩɟɪɟɞɜɢɠɟɧɢɢ ɫɟɤɰɢɣ 
ɦɟɯɚɧɢɡɢɪɨɜɚɧɧɨɣ ɤɪɟɩɢ ɧɚ ɧɚɤɥɨɧɧɵɯ ɩɥɚɫɬɚɯ, 
ɢ ɷɬɨ ɩɨɡɜɨɥɹɟɬ ɪɟɲɚɬɶ ɡɚɞɚɱɢ ɤɚɤ ɩɪɹɦɵɯ 
ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɪɚɫɱɟɬɨɜ, ɩɪɢ ɤɨɬɨɪɵɯ ɢɡɜɟɫɬɧɨ 
ɩɨɬɨɤɨɪɚɫɩɪɟɞɟɥɟɧɢɟ ɜ ɫɢɫɬɟɦɟ ɢ ɬɪɟɛɭɟɬɫɹ 
ɨɩɪɟɞɟɥɢɬɶ ɪɚɰɢɨɧɚɥɶɧɵɟ ɡɧɚɱɟɧɢɹ 
ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ 
ɷɥɟɦɟɧɬɨɜ, ɬɚɤ ɢ ɨɛɪɚɬɧɵɯ, ɤɨɝɞɚ ɢɡɜɟɫɬɧɵ 
ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ 
ɦɟɯɚɧɢɡɢɪɨɜɚɧɧɨɣ ɤɪɟɩɢ, ɚ ɧɟɨɛɯɨɞɢɦɨ 
ɩɪɨɦɨɞɟɥɢɪɨɜɚɬɶ ɞɢɧɚɦɢɱɟɫɤɢɟ ɩɪɨɰɟɫɫɵ ɜ 
ɝɢɞɪɨɫɢɫɬɟɦɟ ɢ ɨɩɪɟɞɟɥɢɬɶ ɜɪɟɦɹ ɜɵɩɨɥɧɟɧɢɹ 
ɪɚɡɥɢɱɧɵɯ ɨɩɟɪɚɰɢɣ. ɂɫɫɥɟɞɨɜɚɧɢɟ ɫɬɚɬɢɱɟɫɤɢɯ 
ɢ ɞɢɧɚɦɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɨɬɞɟɥɶɧɵɯ 
ɝɢɞɪɨɷɥɟɦɟɧɬɨɜ ɢ ɝɢɞɪɨɫɢɫɬɟɦ ɜ ɰɟɥɨɦ ɩɨɡɜɨɥɢɬ 
ɜɵɹɜɢɬɶ ɮɚɤɬɨɪɵ, ɨɤɚɡɵɜɚɸɳɢɟ ɪɟɲɚɸɳɟɟ 
ɜɥɢɹɧɢɟ ɧɚ ɪɟɠɢɦ ɪɚɛɨɬɵ ɤɪɟɩɢ, ɢ ɨɛɨɫɧɨɜɚɬɶ 
ɞɨɩɭɳɟɧɢɹ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɛɵɬɶ ɩɪɢɧɹɬɵ ɜ 
ɢɧɠɟɧɟɪɧɵɯ ɪɚɫɱɟɬɚɯ. Ɋɟɡɭɥɶɬɚɬɨɦ 
ɢɫɫɥɟɞɨɜɚɧɢɣ ɹɜɥɹɸɬɫɹ ɬɚɤɠɟ ɦɨɞɟɥɢ ɨɬɞɟɥɶɧɵɯ 
ɝɢɞɪɨɷɥɟɦɟɧɬɨɜ ɦɟɯɚɧɢɡɢɪɨɜɚɧɧɨɣ ɤɪɟɩɢ, 
ɤɨɬɨɪɵɟ ɜ ɪɚɡɥɢɱɧɵɯ ɫɨɱɟɬɚɧɢɹɯ ɢɫɩɨɥɶɡɭɸɬɫɹ 
ɞɥɹ ɪɚɫɱɟɬɚ ɧɚ ɉɗȼɆ ɜɚɪɢɚɧɬɨɜ ɝɢɞɪɨɫɢɫɬɟɦ 
ɩɪɨɟɤɬɢɪɭɟɦɵɯ ɤɪɟɩɟɣ. 

ɇɚ ɪɢɫɭɧɤɚɯ 2–7 ɩɪɟɞɫɬɚɜɥɟɧɵ ɝɪɚɮɢɤɢ 
ɢɡɦɟɧɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɫɟɤɰɢɢ ɤɪɟɩɢ ɢ ɟɟ 
ɝɢɞɪɨɫɢɫɬɟɦɵ, ɩɨɫɬɪɨɟɧɧɵɟ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ 
ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɢ ɞɚɧɧɵɦ 
ɦɨɞɟɥɢɪɨɜɚɧɢɹ.  
 

 
Ɋɢɫɭɧɨɤ 2 – ɉɟɪɟɦɟɳɟɧɢɟ ɝɢɞɪɨɫɬɨɟɤ 

 
Ɋɢɫɭɧɨɤ 3 – ɉɟɪɟɦɟɳɟɧɢɟ ɫɟɤɰɢɣ ɤɪɟɩɢ 

 

 
Ɋɢɫɭɧɨɤ 4 – Ⱦɚɜɥɟɧɢɟ ɜ ɩɨɪɲɧɟɜɨɣ ɩɨɥɨɫɬɢ 

ɝɢɞɪɨɫɬɨɟɤ 
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Ɋɢɫɭɧɨɤ 5 - Ⱦɚɜɥɟɧɢɟ ɜ ɲɬɨɤɨɜɨɣ ɩɨɥɨɫɬɢ 

ɝɢɞɪɨɫɬɨɟɤ 

 

 
Ɋɢɫ. 6 

 

 
Ɋɢɫɭɧɨɤ 7 - Ⱦɚɜɥɟɧɢɟ ɜ ɲɬɨɤɨɜɨɣ ɩɨɥɨɫɬɢ 

ɝɢɞɪɨɞɨɦɤɪɚɬɨɜ 

 

ɂɯ ɚɧɚɥɢɡ ɩɨɞɬɜɟɪɠɞɚɟɬ ɚɞɟɤɜɚɬɧɨɫɬɶ 
ɦɨɞɟɥɢ ɞɥɹ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɪɨɰɟɫɫɨɜ ɢɡɦɟɧɟɧɢɹ 
ɩɚɪɚɦɟɬɪɨɜ ɩɪɢ ɩɟɪɟɞɜɢɠɟɧɢɢ ɫɟɤɰɢɣ 
ɦɟɯɚɧɢɡɢɪɨɜɚɧɧɨɣ ɤɪɟɩɢ. 
 

ȼɵɜɨɞɵ  

ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɜɟɞɟɧɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ 
ɪɚɡɪɚɛɨɬɚɧɚ ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɚɹ ɦɚɬɟɦɚɬɢɱɟɫɤɚɹ 
ɦɨɞɟɥɶ ɝɢɞɪɨɫɢɫɬɟɦɵ ɫɟɤɰɢɣ ɦɟɯɚɧɢɡɢɪɨɜɚɧɧɨɣ 
ɤɪɟɩɢ, ɤɨɬɨɪɚɹ ɨɬɥɢɱɚɟɬɫɹ ɨɬ ɪɚɧɟɟ 

ɩɪɢɦɟɧɹɜɲɢɯɫɹ ɬɟɦ, ɱɬɨ ɜ ɧɟɣ ɭɱɬɟɧɵ 
ɩɨɥɭɱɟɧɧɵɟ ɜɵɪɚɠɟɧɢɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ 
ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɩɟɪɟɦɟɳɟɧɢɸ ɝɢɞɪɨɰɢɥɢɧɞɪɨɜ 
ɩɪɢ ɩɟɪɟɞɜɢɠɟɧɢɢ ɫɟɤɰɢɣ ɦɟɯɚɧɢɡɢɪɨɜɚɧɧɨɣ 
ɤɪɟɩɢ ɧɚ ɧɚɤɥɨɧɧɵɯ ɩɥɚɫɬɚɯ.  

ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɦɢ ɢɫɫɥɟɞɨɜɚɧɢɹɦɢ 
ɩɨɞɬɜɟɪɠɞɟɧɚ ɞɨɫɬɨɜɟɪɧɨɫɬɶ ɬɟɨɪɟɬɢɱɟɫɤɢɯ 
ɪɟɡɭɥɶɬɚɬɨɜ ɢ ɩɪɟɞɥɨɠɟɧɧɵɯ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ 
ɦɨɞɟɥɟɣ. Ɋɚɫɯɨɠɞɟɧɢɟ ɦɟɠɞɭ ɬɟɨɪɟɬɢɱɟɫɤɢɦɢ ɢ 
ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɦɢ ɞɚɧɧɵɦɢ ɫ ɭɱɟɬɨɦ 
ɩɨɝɪɟɲɧɨɫɬɢ ɢɡɦɟɪɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɧɟ 
ɩɪɟɜɵɲɚɟɬ 7-15 %. 

Ɋɚɡɪɚɛɨɬɚɧɧɚɹ ɦɚɬɟɦɚɬɢɱɟɫɤɚɹ ɦɨɞɟɥɶ 
ɝɢɞɪɨɫɢɫɬɟɦɵ ɦɟɯɚɧɢɡɢɪɨɜɚɧɧɨɣ ɤɪɟɩɢ, ɚ ɬɚɤɠɟ 
ɦɨɞɟɥɢ ɟɟ ɨɬɞɟɥɶɧɵɯ ɝɢɞɪɨɷɥɟɦɟɧɬɨɜ ɩɪɢɧɹɬɵ 
ɢɧɫɬɢɬɭɬɚɦɢ ȾɨɧɍȽɂ ɢ Ⱦɨɧɝɢɩɪɨɭɝɥɟɦɚɲ ɞɥɹ 

ɜɤɥɸɱɟɧɢɹ ɜ ɫɨɫɬɚɜ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ 
ɨɛɟɫɩɟɱɟɧɢɹ ɫɢɫɬɟɦɵ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɝɢɞɪɨɩɪɢɜɨɞɚ ɦɟɯɚɧɢɡɢɪɨɜɚɧ-

ɧɵɯ ɤɪɟɩɟɣ (ɋȺɉȽɆɄ). 
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ɉɚɜɥɵɲ ȼ.ɇ., Ɂɟɧɡɟɪɨɜ ȼ.ɂ. ɂɫɫɥɟɞɨɜɚɧɢɟ ɩɚɪɚɦɟɬɪɨɜ ɝɢɞɪɨɫɢɫɬɟɦɵ 
ɦɟɯɚɧɢɡɢɪɨɜɚɧɧɵɯ ɤɪɟɩɟɣ ɦɟɬɨɞɨɦ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ. 
Ɋаɫɫɦаɬɪɢɜаɟɬɫɹ ɦɨɞɢɮɢɰɢɪɨɜаɧɧаɹ ɦаɬɟɦаɬɢɱɟɫɤаɹ ɦɨɞɟɥɶ ɞɥɹ ɢɫɫɥɟɞɨɜаɧɢɹ ɢ ɪаɫɱɟɬа 
ɩаɪаɦɟɬɪɨɜ ɝɢɞɪɨɫɢɫɬɟɦɵ ɫɟɤɰɢɣ ɦɟɯаɧɢɡɢɪɨɜаɧɧɵɯ ɤɪɟɩɟɣ, ɨɛɟɫɩɟɱɢɜаɸɳɢɯ ɢɯ 
уɫɬɨɣɱɢɜуɸ ɪаɛɨɬу ɩɪɢ ɜɵɟɦɤɟ ɧаɤɥɨɧɧɵɯ ɩɥаɫɬɨɜ. 
 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɂɫɫɥɟɞɨɜаɧɢɟ, ɦɨɞɢɮɢɤаɰɢɹ, ɩаɪаɦɟɬɪ, ɦаɬɟɦаɬɢɱɟɫɤаɹ ɦɨɞɟɥɶ, 
ɝɢɞɪɨɫɢɫɬɟɦа. 

 
Pavlysh V.N., Zenzerov V.I. The investigation of mechanical timbers hydrosystems parameters 

by mathematical modeling method. The modified mathematical model for researching and 

calculation of parameters of the hydrosystem for provided of stability of the sections of 

mechanized supports on inclined coal stratums are considered. 

 

Keywords: investigation, modification, parameter, mathematical model, hydrosystem.  

 

ɋɬаɬɶɹ ɩɨɫɬуɩɢɥа ɜ ɪɟɞаɤɰɢɸ 20.09.2017  
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