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УȾɄ θββ.7γ4.001.η7 

Ɇɚɬɟɦɚɬɢɱɟɫɤɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɩɨɥɹ ɫɤɨɪɨɫɬɟɣ ɱɚɫɬɢɰ ɫɵɩɭɱɟɝɨ 
ɦɚɬɟɪɢɚɥɚ ɩɪɢ ɩɟɪɟɦɟɲɢɜɚɧɢɢ ɜ ɨɝɪɚɧɢɱɟɧɧɨɦ  ɩɪɨɫɬɪɚɧɫɬɜɟ 

ɂ.ȼ. Ɍɚɪɚɛɚɟɜɚ 

Ⱦɨɧɟɰɤɢɣ ɧɚɰɢɨɧɚɥɶɧɵɣ ɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ 

inkatar1@yandex.ru 

 

 

Ɍɚɪɚɛɚɟɜɚ ɂ.ȼ. Ɇɚɬɟɦɚɬɢɱɟɫɤɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɩɨɥɹ ɫɤɨɪɨɫɬɟɣ ɱɚɫɬɢɰ ɫɵɩɭɱɟɝɨ ɦɚɬɟɪɢɚɥɚ 
ɩɪɢ ɩɟɪɟɦɟɲɢɜɚɧɢɢ ɜ ɨɝɪɚɧɢɱɟɧɧɨɦ  ɩɪɨɫɬɪɚɧɫɬɜɟ. ɉɪɟɞɫɬɚɜɥɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɣ 
ɩɪɨɰɟɫɫɚ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɫɤɨɪɨɫɬɟɣ ɱɚɫɬɢɰ ɫɵɩɭɱɟɝɨ ɦɚɬɟɪɢɚɥɚ ɩɪɢ ɟɝɨ ɩɟɪɟɦɟɲɢɜɚɧɢɢ ɜ ёɦɤɨɫɬɢ 
ɨɝɪɚɧɢɱɟɧɧɨɝɨ ɪɚɡɦɟɪɚ ɦɟɬɨɞɨɦ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ. ȼ ɨɫɧɨɜɭ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ 
ɦɨɞɟɥɢ ɩɨɥɨɠɟɧɵ ɭɪɚɜɧɟɧɢɹ ɜ ɱɚɫɬɧɵɯ ɩɪɨɢɡɜɨɞɧɵɯ, ɨɬɪɚɠɚюɳɢɟ ɮɢɡɢɤɭ ɩɪɨɰɟɫɫɚ. Ɂɚɞɚɱɚ 
ɪɟɲɚɟɬɫɹ ɦɟɬɨɞɨɦ ɤɨɧɟɱɧɵɯ ɪɚɡɧɨɫɬɟɣ ɫ ɦɨɞɢɮɢɤɚɰɢɟɣ, ɩɪɟɞɥɨɠɟɧɧɨɣ Ɇ.ȼ. Ʉɟɥɞɵɲɟɦ. 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɩɪɨɰɟɫɫ, ɫɤɨɪɨɫɬɶ, ɭɪɚɜɧɟɧɢɟ, ɢɫɫɥɟɞɨɜɚɧɢɟ, ɦɟɬɨɞ.  

 

ȼɜɟɞɟɧɢɟ 

ȼ ɪɹɞɟ ɨɬɪɚɫɥɟɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ (ɜ 
ɱɚɫɬɧɨɫɬɢ, ɜ ɩɪɨɰɟɫɫɟ ɨɛɨɝɚɳɟɧɢɹ ɭɝɥɟɣ, 
ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɹɞɚ ɯɢɦɢɱɟɫɤɢɯ ɦɚɬɟɪɢɚɥɨɜ ɢ ɞɪ.) 
ɜɚɠɧɨɣ ɫɬɚɞɢɟɣ ɹɜɥɹɟɬɫɹ ɨɛɟɫɩɟɱɟɧɢɟ 
ɪɚɜɧɨɦɟɪɧɨɣ ɫɬɪɭɤɬɭɪɵ ɤɨɧɟɱɧɨɝɨ ɩɪɨɞɭɤɬɚ,  
ɩɨɥɭɱɚɟɦɨɝɨ ɜ ɜɢɞɟ ɫɵɩɭɱɟɣ ɦɚɫɫɵ, ɱɬɨ 
ɞɨɫɬɢɝɚɟɬɫɹ ɫɩɨɫɨɛɨɦ ɩɪɢɧɭɞɢɬɟɥɶɧɨɝɨ 
ɩɟɪɟɦɟɲɢɜɚɧɢɹ ɜɧɭɬɪɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫ 
ɨɝɪɚɧɢɱɟɧɧɵɦɢ ɪɚɡɦɟɪɚɦɢ. ɉɪɨɛɥɟɦɚ 
ɦɨɞɟɪɧɢɡɚɰɢɢ ɬɟɯɧɨɥɨɝɢɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɬɪɟɛɭɟɬ 
ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɚɪɚɦɟɬɪɨɜ ɩɪɨɰɟɫɫɚ, ɜ ɬɨɦ ɱɢɫɥɟ 
ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɩɨɥɹ ɫɤɨɪɨɫɬɟɣ ɱɚɫɬɢɰ ɩɪɢ 
ɩɟɪɟɦɟɲɢɜɚɧɢɢ. ȼ ɷɬɨɣ ɫɜɹɡɢ ɬɟɦɚ ɪɚɛɨɬɵ 
ɹɜɥɹɟɬɫɹ ɚɤɬɭɚɥɶɧɨɣ. 

ɐɟɥɶ ɪɚɛɨɬɵ 

ɂɫɫɥɟɞɨɜɚɧɢɟ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɫɤɨɪɨɫɬɟɣ 
ɱɚɫɬɢɰ ɜ ɩɪɨɰɟɫɫɟ ɩɟɪɟɦɟɲɢɜɚɧɢɹ ɢ ɨɛɨɫɧɨɜɚɧɢɟ 
ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɢ ɞɢɧɚɦɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɞɥɹ 
ɦɨɞɟɪɧɢɡɚɰɢɢ  ɚɩɩɚɪɚɬɭɪɵ ɢ ɬɟɯɧɨɥɨɝɢɢ 
ɩɪɨɢɡɜɨɞɫɬɜɚ. 

Ɉɫɧɨɜɧɨɟ ɫɨɞɟɪɠɚɧɢɟ ɪɚɛɨɬɵ 

Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ ɩɨɫɬɚɜɥɟɧɧɨɣ ɰɟɥɢ  
ɩɪɨɜɟɞɟɧɵ ɬɟɨɪɟɬɢɱɟɫɤɢɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɪɨɰɟɫɫɚ 
ɦɟɬɨɞɨɦ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɫ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ  ɞɟɬɟɪɦɢɧɢɪɨɜɚɧɧɵɯ  ɦɨɞɟɥɟɣ  
[1, 2].  

ɉɪɢ ɩɟɪɟɯɨɞɟ ɨɬ ɛɟɡɪɚɡɦɟɪɧɵɯ ɜɟɥɢɱɢɧ ɤ 
ɪɟɚɥɶɧɵɦ ɡɧɚɱɟɧɢɹɦ ɩɚɪɚɦɟɬɪɨɜ ɜ ɤɚɱɟɫɬɜɟ 
ɧɚɱɚɥɶɧɵɯ ɢ ɤɪɚɟɜɵɯ ɭɫɥɨɜɢɣ ɛɵɥɢ ɩɪɢɧɹɬɵ 
ɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɨɛɨɪɭɞɨɜɚɧɢɹ,  

 

 

 

ɧɚɯɨɞɹɳɟɝɨɫɹ ɜ ɷɤɫɩɥɭɚɬɚɰɢɢ ɧɚ  
ɩɪɟɞɩɪɢɹɬɢɹɯ ɭɝɥɟɨɛɨɝɚɳɟɧɢɹ. 

Ɋɚɡɪɚɛɨɬɤɚ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ 
ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɫɤɨɪɨɫɬɢ. 

ɉɪɨɰɟɫɫ ɩɟɪɟɦɟɲɢɜɚɧɢɹ ɩɪɨɢɫɯɨɞɢɬ 
ɜɧɭɬɪɢ ɚɩɩɚɪɚɬɚ, ɞɧɢɳɟ ɤɨɬɨɪɨɝɨ ɫɧɚɛɠɟɧɨ 
ɝɚɡɨɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɣ ɪɟɲёɬɤɨɣ, ɱɟɪɟɡ ɟё 
ɨɬɜɟɪɫɬɢɹ ɩɨɞɚёɬɫɹ ɩɟɪɟɦɟɲɢɜɚюɳɢɣ ɚɝɟɧɬ. 

ɇɚ ɪɢɫɭɧɤɟ 1 ɩɪɟɞɫɬɚɜɥɟɧɚ ɫɯɟɦɚ 
ɚɩɩɚɪɚɬɚ ɜ ɩɪɨɞɨɥɶɧɨɦ ɪɚɡɪɟɡɟ. 

 

 
Ɋɢɫɭɧɨɤ 1 – Сɯɟɦɚ ɚɩɚɪɚɬɚ ɜ ɩɪɨɞɨɥɶɧɨɦ ɪɚɡɪɟɡɟ 

 

Ɉɛɨɡɧɚɱɢɦ ɨɛɥɚɫɬɶ ɚɩɩɚɪɚɬɚ ɢ ɟɝɨ 
ɧɢɠɧюю ɱɚɫɬɶ ɝɪɚɧɢɰɵ ɱɟɪɟɡ КȽ  (ɪɟɲɟɬɤɚ) ɢ 

КȾ  (ɨɬɜɟɪɫɬɢɹ ɜ ɪɟɲɟɬɤɟ). Ȼɭɞɟɦ ɫɱɢɬɚɬɶ, ɱɬɨ 
ɜɟɳɟɫɬɜɨ, ɩɨɞɥɟɠɚɳɟɟ ɩɟɪɟɦɟɲɢɜɚɧɢю, 
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ɩɨɫɬɭɩɚɟɬ ɱɟɪɟɡ ɛɨɤɨɜɨɟ ɨɬɜɟɪɫɬɢɟ Ɍ1, ɚ 
ɩɟɪɟɦɟɲɚɧɧɨɟ ɜɵɯɨɞɢɬ ɢɡ ɚɩɩɚɪɚɬɚ ɱɟɪɟɡ Ɍβ. 
Ɉɫɬɚɜɲɭюɫɹ ɱɚɫɬɶ ɝɪɚɧɢɰɵ   G  ɨɛɨɡɧɚɱɢɦ ɱɟɪɟɡ  
B. ɉɭɫɬɶ ɞɚɥɟɟ u(x,y) – ɩɪɨɞɨɥɶɧɚɹ, К ),( yxv   – 

ɩɨɩɟɪɟɱɧɚɹ ɫɤɨɪɨɫɬɶ ɜɟɳɟɫɬɜɚ ɜ ɤɚɦɟɪɟ. Эɬɢ 
ɤɨɦɩɨɧɟɧɬɵ ɫɤɨɪɨɫɬɢ ɨɩɪɟɞɟɥɹɟɦ ɤɚɤ ɪɟɲɟɧɢɟ 
ɫɥɟɞɭюɳɟɣ ɤɪɚɟɜɨɣ ɡɚɞɚɱɢμ 
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ɩɪɢ ɫɨɨɬɜɟɬɫɬɜɭюɳɢɯ ɝɪɚɧɢɱɧɵɯ 
ɭɫɥɨɜɢɹɯ 
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ɉɟɪɟɣɞёɦ ɬɟɩɟɪɶ ɤ ɱɢɫɥɟɧɧɨɦɭ ɪɟɲɟɧɢю 
ɡɚɞɚɱɢ (1)  – (5).  

Ɋɚɫɫɦɚɬɪɢɜɚɟɦ  ɭɪɚɜɧɟɧɢɟ  ɇɚɜɶɟ - 

Сɬɨɤɫɚ (1) ɜ  ɛɟɡɪɚɡɦɟɪɧɨɦ  ɜɢɞɟ. 
ɉɪɢ ɩɪɢɦɟɧɟɧɢɢ ɪɚɡɧɨɫɬɧɨɝɨ ɦɟɬɨɞɚ 

ɩɪɨɢɡɜɨɞɧɵɟ, ɜɯɨɞɹɳɢɟ ɜ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɟ 
ɭɪɚɜɧɟɧɢɹ, ɡɚɦɟɧɹюɬɫɹ ɤɨɧɟɱɧɨ-ɪɚɡɧɨɫɬɧɵɦɢ 
ɨɬɧɨɲɟɧɢɹɦɢ. Ɉɛɥɚɫɬɶ ɢɧɬɟɝɪɢɪɨɜɚɧɢɹ 
ɩɨɤɪɵɜɚɟɬɫɹ ɫɟɬɤɨɣ ɢɡ β-ɯ ɫɟɦɟɣɫɬɜ ɩɪɹɦɵɯ, 
ɩɚɪɚɥɥɟɥɶɧɵɯ ɨɫɢ  ɈX ɢ  ɨɫɢ ɈУ. 

ɉɭɫɬɶ
ixx    ɟɫɬɶ ɫɟɱɟɧɢɟ ɩɨɝɪɚɧɢɱɧɨɝɨ 

ɫɥɨɹ, ɜ ɤɨɬɨɪɨɦ ɩɪɨɮɢɥɶ ɫɤɨɪɨɫɬɢ ɡɚɞɚɧ. Ⱦɥɹ 
ɞɚɥɶɧɟɣɲɢɯ ɜɵɱɢɫɥɟɧɢɣ ɫɭɳɟɫɬɜɟɧɧɨ, ɱɬɨɛɵ 

constx  , consty  . Ʉɚɠɞɵɣ ɭɡɟɥ ɫɟɬɤɢ 
ɨɬɥɢɱɚɟɬɫɹ ɢɧɞɟɤɫɨɦ ),( nm . Ɂɚɜɢɫɢɦɚɹ 
ɩɟɪɟɦɟɧɧɚɹ – ɩɪɨɞɨɥɶɧɚɹ ɫɤɨɪɨɫɬɶ – 

ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ ɢɡɜɟɫɬɧɨɣ ɧɚ ɩɪɹɦɵɯ 
mxx  , 

1 mxx . ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɫɯɟɦɵ ɰɟɧɬɪɚɥɶɧɵɯ 
ɤɨɧɟɱɧɵɯ ɪɚɡɧɨɫɬɟɣ ɩɪɢɜɨɞɢɬ ɜ ɧɚɩɪɚɜɥɟɧɢɢ Б ɤ 
ɩɨɝɪɟɲɧɨɫɬɢ ɨɛɪɵɜɚ ɩɪɨɰɟɫɫɚ ɩɨɪɹɞɤɚ 2)( x , ɚ ɜ 
ɧɚɩɪɚɜɥɟɧɢɢ  У  ɤ ɩɨɝɪɟɲɧɨɫɬɢ 2)( y , ɬ.ɟ. 
ɩɨɥɭɱɚɟɬɫɹ ɭɪɚɜɧɨɜɟɲɟɧɧɚɹ ɫɢɫɬɟɦɚ. ɉɨɷɬɨɦɭ 
ɩɪɢɦɟɧɢɦ ɞɥɹ ɧɚɲɟɝɨ ɪɚɫɱɟɬɚ ɬɚɤɭю ɫɯɟɦɭ. 

Ⱦɥɹ ɱɚɫɬɧɵɯ ɩɪɨɢɡɜɨɞɧɵɯ ɩɪɨɞɨɥɶɧɨɣ 
ɫɤɨɪɨɫɬɢ u  ɩɨɥɭɱɢɦ ɫɥɟɞɭюɳɢɟ ɜɵɪɚɠɟɧɢɹ ɱɟɪɟɡ 
ɤɨɧɟɱɧɨɪɚɡɧɨɫɬɧɵɟ ɨɬɧɨɲɟɧɢɹμ 
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Ⱦɥɹ ɥɢɧɟɚɪɢɡɚɰɢɢ ɪɚɡɧɨɫɬɧɵɯ ɭɪɚɜɧɟɧɢɣ 
ɢɫɩɨɥɶɡɭɟɦ ɫɨɨɬɧɨɲɟɧɢɟμ 
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B ɥɢɧɟɚɪɢɡɨɜɚɧɧɨɣ ɮɨɪɦɟ ɜɵɪɚɠɟɧɢɹ 
ɜɢɞɚ )/( xuu    ɡɚɦɟɧɹɟɦ ɫɥɟɞɭюɳɢɦμ 
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ɉɨɫɥɟ ɩɨɞɫɬɚɧɨɜɤɢ ɷɬɢɯ ɪɚɡɧɨɫɬɧɵɯ 
ɜɵɪɚɠɟɧɢɣ ɜ ɭɪɚɜɧɟɧɢɹ ɩɨɝɪɚɧɢɱɧɨɝɨ ɫɥɨɹ ɦɵ 
ɩɨɥɭɱɢɦ ɪɚɡɧɨɫɬɧɨɟ ɭɪɚɜɧɟɧɢɟμ 

 

nnmnnmnnmn
FUCuBuA   1,1,11,1
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






 (14) 

 
1N  ɭɪɚɜɧɟɧɢɣ (1β), ɢɡ ɤɨɬɨɪɵɯ ɤɚɠɞɨɟ 

ɫɨɞɟɪɠɢɬ ɬɪɢ ɧɟɢɡɜɟɫɬɧɵɯ 1,1  nmu ; nmu ,1 ; 

1,1  nmu , Nn ,2 , ɫɜɹɡɚɧɵ ɨɞɧɨ ɫ ɞɪɭɝɢɦ ɢ ɦɨɝɭɬ 
ɛɵɬɶ ɪɟɲɟɧɵ ɤɚɤ ɫɢɫɬɟɦɚ ɫɨɜɦɟɫɬɧɵɯ 
ɚɥɝɟɛɪɚɢɱɟɫɤɢɯ ɭɪɚɜɧɟɧɢɣ, ɬ.ɤ. ɨɛɳɟɟ ɱɢɫɥɨ 
ɧɟɢɡɜɟɫɬɧɵɯ ɪɚɜɧɨ ɱɢɫɥɭ ɭɪɚɜɧɟɧɢɣ. 

Ɇɚɬɪɢɰɚ, ɫɨɨɬɜɟɬɫɬɜɭюɳɚɹ ɧɟɢɡɜɟɫɬɧɵɦ 

nmu ,1 , ɬɚɤɨɜɚ, ɱɬɨ ɞɨɩɭɫɤɚɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ 
ɩɪɹɦɨɣ ɩɭɬɶ ɪɟɲɟɧɢɹ, ɧɟ ɬɪɟɛɭюɳɢɣ ɫɨɫɬɚɜɥɟɧɢɹ 
ɨɛɪɚɬɧɨɣ ɦɚɬɪɢɰɵ. Эɬɨ ɩɪɢɜɨɞɢɬ ɤ 
ɡɧɚɱɢɬɟɥɶɧɨɦɭ ɫɨɤɪɚɳɟɧɢю ɜɪɟɦɟɧɢ 
ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ ɪɚɛɨɬɵ. 

Уɪɚɜɧɟɧɢɟ (10) ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ 
ɪɟɤɭɪɪɟɧɬɧɨɟ ɫɨɨɬɧɨɲɟɧɢɟ, ɤɨɬɨɪɨɟ ɦɨɠɟɬ ɛɵɬɶ 
ɪɟɲɟɧɨ ɩɪɨɫɬɵɦ ɫɩɨɫɨɛɨɦ, ɨɫɨɛɟɧɧɨ ɩɪɢɝɨɞɧɵɦ 
ɞɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɧɚ ЭȼɆ. Ⱦɥɹ ɷɬɨɝɨ ɩɟɪɟɩɢɲɟɦ 
ɭɪɚɜɧɟɧɢɟ (10) ɟɳɟ ɪɚɡ, ɩɪɢɱɟɦ ɨɩɭɫɬɢɦ ɢɧɞɟɤɫ 
m . ɉɨɥɭɱɢɦμ 
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,12   ,
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  NnFuCuBuA
nnnnnnn

  (15) 

 

ɝɪɚɧɢɱɧɵɦɢ ɭɫɥɨɜɢɹɦɢ ɛɭɞɭɬ 

 

,   ,0
1

uuu
n
   (16) 

 

ɝɞɟ 
nu  ɟɫɬɶ ɡɧɚɱɟɧɢɟ ɧɚ ɜɧɟɲɧɟɣ ɝɪɚɧɢɰɟ 

ɩɨɝɪɚɧɢɱɧɨɝɨ ɫɥɨɹ. Ⱦɚɥɟɟ ɩɪɢɦɟɦ, ɱɬɨ ɢɦɟɟɬ 
ɦɟɫɬɨ ɫɨɨɬɧɨɲɟɧɢɟμ 

.
1 nnnn

ȾuEu  
  (17) 

 

ȿɫɥɢ ɦɵ ɢɫɩɨɥɶɡɭɟɦ ɝɪɚɧɢɱɧɨɟ ɭɫɥɨɜɢɟ   
01 u  ɢ ɩɨɬɪɟɛɭɟɦ, ɱɬɨɛɵ ɫɨɨɬɧɨɲɟɧɢɟ (17) 

ɫɨɛɥюɞɚɥɨɫɶ ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɲɚɝɚ y , ɬɨ ɧɚɣɞɟɦ, 
ɱɬɨ 

 

.0   ,0
11
 ȾE  (18) 

 

Ⱦɚɥɟɟ ɢɡ ɫɨɨɬɧɨɲɟɧɢɹ (18)  ɫɥɟɞɭɟɬ, ɱɬɨ 

 

.
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nnnn
ȾuEu  (19) 

 

ȼɧɟɫɹ ɷɬɨ ɜɵɪɚɠɟɧɢɟ 1nu  ɜ ɭɪɚɜɧɟɧɢɟ 

(1η) ɢ ɪɟɲɢɜ ɟɝɨ ɨɬɧɨɫɢɬɟɥɶɧɨ nu , ɩɨɥɭɱɢɦμ 
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Сɪɚɜɧɢɜ (18) ɢ (1λ), ɦɵ ɧɚɣɞɟɦ 
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ɂɦɟɹ ɫɨɨɬɧɨɲɟɧɢɹ (β1) ɢ ɡɧɚɱɟɧɢɹ (18), 
ɦɵ ɦɨɠɟɦ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɜɵɱɢɫɥɢɬɶ 

nE , 
nȾ   

ɞɥɹ ɜɨɡɪɚɫɬɚюɳɢɯ n . 

Ⱦɚɥɟɟ, ɬ.ɤ. ɡɧɚɱɟɧɢɟ  
nu  ɩɪɢ Nn   

ɢɡɜɟɫɬɧɨ ɢɡ ɜɬɨɪɨɝɨ ɪɚɜɟɧɫɬɜɚ (1θ), ɬɨ ɦɵ ɦɨɠɟɦ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɨɩɪɟɞɟɥɢɬɶ ɢɡ ɫɨɨɬɧɨɲɟɧɢɹ (1λ) 
ɜɫɟ 

nu  ɞɥɹ ɭɛɵɜɚюɳɢɯ n . HК ɷɬɨɦ ɨɩɪɟɞɟɥɟɧɢɟ 
ɩɪɨɞɨɥɶɧɨɣ ɫɤɨɪɨɫɬɢ u   ɡɚɤɚɧɱɢɜɚɟɬɫɹ. ɉɨɫɥɟ 
ɬɨɝɨ, ɤɚɤ ɡɧɚɱɟɧɢɹ 

iu  ɜɵɱɢɫɥɟɧɵ ɞɥɹ ɜɫɟɯ i , 

ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɢɡ ɭɪɚɜɧɟɧɢɹ ɧɟɪɚɡɪɵɜɧɨɫɬɢ 
ɡɧɚɱɟɧɢɹ 

jv , ɩɨɫɬɭɩɚɹ ɞɥɹ ɷɬɨɝɨ ɜ ɬɨɱɧɨɫɬɢ ɬɚɤ 
ɠɟ, ɤɚɤ ɢ ɩɪɢ ɜɵɱɢɫɥɟɧɢɢ ɡɧɚɱɟɧɢɹ 

nu . 

ȼɵɩɨɥɧɢɜ ɤɜɚɞɪɚɬɭɪɭ ɭɪɚɜɧɟɧɢɹ 
ɧɟɪɚɡɪɵɜɧɨɫɬɢ ɩɪɢ ɩɨɦɨɳɢ ɩɪɚɜɢɥɚ ɬɪɚɩɟɰɢɣ, ɦɵ 
ɦɨɠɟɦ ɩɨɥɭɱɢɬɶμ 
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 (20) 

ɝɞɟ   ɟɫɬɶ ɧɟɤɨɬɨɪɨɟ ɡɧɚɱɟɧɢɟ ɦɟɠɞɭ 
yn  )1(  ɢ yn . Ɇɵ ɜɢɞɢɦ, ɱɬɨ ɩɪɢɧɹɬɚɹ ɫɯɟɦɚ 

ɰɟɧɬɪɚɥɶɧɵɯ ɪɚɡɧɨɫɬɟɣ ɩɪɢ ɤɚɠɞɨɦ ɲɚɝɟ ɧɚ 
ɪɚɫɫɬɨɹɧɢɢ y  ɞɚɟɬ ɩɨɝɪɟɲɧɨɫɬɶ ɩɨɪɹɞɤɚ 

)( 2
yx   ɢ 3)( y . Ɋɟɲɟɧɢɟ ɧɚɱɢɧɚɟɬɫɹ ɨɬ ɫɬɟɧɤɢ, 

ɧɚ ɤɨɬɨɪɨɣ 0v . Ɍ.ɤ. r ɢ u  ɩɪɢ ɤɚɠɞɨɦ ɲɚɝɟ 
ɩɨɩɟɪɟɤ ɩɨɝɪɚɧɢɱɧɨɝɨ ɫɥɨɹ ɢɡɜɟɫɬɧɵ, ɬɨ ɫɧɚɱɚɥɚ 
ɦɵ ɦɨɠɟɦ ɨɩɪɟɞɟɥɢɬɶ v  ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɨɞɧɨɝɨ 
ɲɚɝɚ ɨɬ ɫɬɟɧɤɢ, ɡɚɬɟɦ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɞɜɭɯ ɲɚɝɨɜ ɢ 
ɬ.ɞ., ɩɨɤɚ ɧɟ ɛɭɞɟɬ ɞɨɫɬɢɝɧɭɬɚ ɜɧɟɲɧɹɹ ɝɪɚɧɢɰɚ 
ɩɨɝɪɚɧɢɱɧɨɝɨ ɫɥɨɹ. 

ȼɧɟɲɧɹɹ ɝɪɚɧɢɰɚ ɩɨɝɪɚɧɢɱɧɨɝɨ ɫɥɨɹ 
ɫɱɢɬɚɟɬɫɹ ɞɨɫɬɢɝɧɭɬɨɣ, ɤɨɝɞɚ ɩɨɫɥɟ ɧɟɫɤɨɥɶɤɢɯ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ ɲɚɝɨɜ y  ɫɤɨɪɨɫɬɶ u  ɨɫɬɚɟɬɫɹ   
ɩɨɫɬɨɹɧɧɨɣ ɜɧɭɬɪɢ ɧɟɤɨɬɨɪɨɝɨ ɧɚɩɟɪɟɞ ɡɚɞɚɧɧɨɝɨ 
ɩɪɟɞɟɥɚ ɬɨɱɧɨɫɬɢ. Эɬɨɬ ɤɨɧɬɪɨɥɶ ɨɬɧɨɫɢɬɟɥɶɧɨ 
ɜɧɟɲɧɟɣ ɝɪɚɧɢɰɵ ɫɥɟɞɭɟɬ ɜɵɩɨɥɧɹɬɶ ɩɪɢ ɤɚɠɞɨɦ 
ɲɚɝɟ x . 

ɂɡɥɨɠɟɧɧɵɣ ɦɟɬɨɞ ɤɨɧɟɱɧɵɯ ɪɚɡɧɨɫɬɟɣ 
ɫɜɨɞɢɬ ɡɚɞɚɱɭ ɪɚɫɱɟɬɚ ɩɨɝɪɚɧɢɱɧɨɝɨ ɫɥɨɹ, ɬ.ɟ. 
ɡɚɞɚɱɭ ɢɧɬɟɝɪɢɪɨɜɚɧɢɹ ɭɪɚɜɧɟɧɢɣ ɜ ɱɚɫɬɧɵɯ 
ɩɪɨɢɡɜɨɞɧɵɯ, ɤ ɛɨɥɟɟ ɩɪɨɫɬɨɣ ɡɚɞɚɱɟ, ɚ ɢɦɟɧɧɨ ɤ 
ɪɟɲɟɧɢю ɫɢɫɬɟɦɵ ɥɢɧɟɣɧɵɯ ɚɥɝɟɛɪɚɢɱɟɫɤɢɯ 
ɭɪɚɜɧɟɧɢɣ. Ɍ.ɤ. ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɣ ɱɢɫɥɟɧɧɵɣ 
ɦɟɬɨɞ ɜɫɟɝɞɚ ɭɫɬɨɣɱɢɜ, ɬɨ ɜɟɥɢɱɢɧɚ ɲɚɝɚ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɬɨɥɶɤɨ ɩɨɝɪɟɲɧɨɫɬɶю ɨɛɪɵɜɚ 
ɩɪɨɰɟɫɫɚ. ɉɨɷɬɨɦɭ ɟɟ ɦɨɠɧɨ ɜɵɛɪɚɬɶ ɞɨɜɨɥɶɧɨ 
ɛɨɥɶɲɨɣ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɫɢɥɶɧɨ ɫɨɤɪɚɬɢɬɶ ɜɪɟɦɹ 
ɪɚɫɱɟɬɚ. ɇɚ ɪɢɫɭɧɤɚɯ β – 7 ɩɪɢɜɟɞɟɧɵ ɝɪɚɮɢɤɢ 
ɡɚɜɢɫɢɦɨɫɬɟɣ ɩɪɨɞɨɥɶɧɨɣ ɢ ɩɨɩɟɪɟɱɧɨɣ 
ɫɤɨɪɨɫɬɟɣ. 

Ɋɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɨɤɚɡɵɜɚюɬ, 
ɱɬɨ ɦɚɬɟɦɚɬɢɱɟɫɤɚɹ ɦɨɞɟɥɶ ɨɛɟɫɩɟɱɢɜɚɟɬ 

ɚɞɟɤɜɚɬɧɨɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɩɪɨɰɟɫɫɚ 
ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɫɤɨɪɨɫɬɢ ɱɚɫɬɢɰ ɦɚɬɟɪɢɚɥɚ ɜ 
ɪɚɛɨɱɟɣ ɨɛɥɚɫɬɢ ɚɩɩɚɪɚɬɚ. ɇɚ ɪɢɫɭɧɤɟ. β 
ɩɨɤɚɡɚɧɨ, ɱɬɨ ɨɫɧɨɜɧɨɟ ɜɥɢɹɧɢɟ ɜɧɟɲɧɟɟ 
ɜɨɡɞɟɣɫɬɜɢɟ ɨɤɚɡɵɜɚɟɬ ɜ ɩɪɢɞɨɧɧɨɣ ɨɛɥɚɫɬɢ (ɭ = 
0), ɥɨɤɚɥɶɧɵɟ ɦɚɤɫɢɦɭɦɵ ɩɪɨɞɨɥɶɧɨɣ 
ɫɨɫɬɚɜɥɹюɳɟɣ ɫɤɨɪɨɫɬɢ ɫɨɨɬɜɟɬɫɬɜɭюɬ 
ɤɨɨɪɞɢɧɚɬɚɦ ɨɬɜɟɪɫɬɢɣ ɜ ɝɚɡɨɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɣ 
ɪɟɲɟɬɤɟ, ɩɨ ɦɟɪɟ ɭɞɚɥɟɧɢɹ ɨɬ ɞɧɢɳɚ ɫɬɟɩɟɧɶ 
ɜɥɢɹɧɢɹ ɫɧɢɠɚɟɬɫɹ. 

ɉɪɢ ɫɨɜɦɟɫɬɧɨɦ ɪɚɫɫɦɨɬɪɟɧɢɢ 
ɪɟɡɭɥɶɬɚɬɨɜ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɩɪɨɞɨɥɶɧɨɣ ɢ 
ɩɨɩɟɪɟɱɧɨɣ ɫɤɨɪɨɫɬɟɣ (ɪɢɫɭɧɤɢ β ɢ γ) ɦɨɠɧɨ 
ɩɨɫɬɪɨɢɬɶ ɩɨɥɧɭю ɤɚɪɬɢɧɭ ɩɪɨɰɟɫɫɚ ɜ ɜɢɞɟ ɬɪɟɯ- 

ɢɥɢ ɱɟɬɵɪɟɯɦɟɪɧɨɣ ɦɚɬɪɢɰɵ (ɬɚɛɥɢɰɵ). ɇɚ 
ɪɢɫɭɧɤɚɯ 4 – 7 ɩɪɢɜɨɞɹɬɫɹ ɩɪɢɦɟɪɵ 
ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɞɥɹ ɪɚɡɧɵɯ ɜɚɪɢɚɧɬɨɜ ɦɨɞɟɥɢ. 
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Сɤɨɪɨɫɬɶ ɩɨɞɚɱɢ ɩɟɪɟɦɟɲɢɜɚюɳɟɝɨ 
ɚɝɟɧɬɚ ɹɜɥɹɟɬɫɹ ɜɨ ɦɧɨɝɨɦ ɨɩɪɟɞɟɥɹюɳɢɦ 
ɩɚɪɚɦɟɬɪɨɦ ɞɥɹ ɫɨɡɞɚɧɢɹ «ɬɟɤɭɳɟɝɨ» ɫɥɨɹ, 
ɢɫɫɥɟɞɨɜɚɧɢɟ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɩɪɨɞɨɥɶɧɨɣ ɢ 
ɩɨɩɟɪɟɱɧɨɣ ɫɨɫɬɚɜɥɹюɳɢɯ ɜ ɫɟɱɟɧɢɢ ɤɚɦɟɪɵ 
ɢɦɟɟɬ ɜɚɠɧɟɣɲɟɟ ɡɧɚɱɟɧɢɟ ɩɪɢ ɢɡɭɱɟɧɢɢ 
ɩɪɨɰɟɫɫɚ  ɮɨɪɦɢɪɨɜɚɧɢɹ «ɩɨɥɡɭɳɟɣ» ɩɨɜɟɪɯɧɨɫɬɢ 
ɜ ɪɚɛɨɱɟɦ ɨɛɴɟɦɟ ɚɩɩɚɪɚɬɚ.  ȼɚɪɶɢɪɭɹ ɧɚɱɚɥɶɧɵɟ 

ɢ ɝɪɚɧɢɱɧɵɟ ɭɫɥɨɜɢɹ ɢ ɪɚɫɫɦɚɬɪɢɜɚɹ ɪɟɡɭɥɶɬɚɬɵ 
ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɫɤɨɪɨɫɬɢ 
ɫɨɜɦɟɫɬɧɨ ɫ ɪɚɫɩɪɟɞɟɥɟɧɢɟɦ ɬɟɦɩɟɪɚɬɭɪɵ ɞɥɹ ɬɟɯ 
ɠɟ ɭɫɥɨɜɢɣ, ɢɫɫɥɟɞɨɜɚɬɟɥɶ ɩɨɥɭɱɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ 
ɩɨɞɛɨɪɚ ɩɚɪɚɦɟɬɪɨɜ, ɧɚɢɛɨɥɟɟ ɩɪɢɛɥɢɠɟɧɧɵɯ ɤ 
ɨɩɬɢɦɚɥɶɧɵɦ ɞɥɹ ɡɚɞɚɧɧɵɯ ɬɟɯɧɢɱɟɫɤɢɯ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɢɫɫɥɟɞɭɟɦɨɝɨ ɢɥɢ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ. 

 

 
Ɋɢɫɭɧɨɤ β – Ƚɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢ ɩɪɨɞɨɥɶɧɨɣ ɫɤɨɪɨɫɬɢ ɢ ɨɬ ɯ ɩɪɢ ɮɢɤɫɢɪɨɜɚɧɧɨɦ ɡɧɚɱɟɧɢɢ ɭ (ω1=0,βη, 

ωβ=0,β) 
 

 
 

Ɋɢɫɭɧɨɤ 3 – Ƚɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢ ɫɤɨɪɨɫɬɢ Я ɨɬ ɭ ɩɪɢ ɮɢɤɫɢɪɨɜɚɧɧɨɦ ɡɧɚɱɟɧɢɢ ɯ (ω1=0,βη, ωβ=0,β) 
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ȿɫɬɟɫɬɜɟɧɧɨ, ɱɬɨ ɬɚɤɢɟ ɢɫɫɥɟɞɨɜɚɧɢɹ 
ɬɪɟɛɭюɬ ɦɧɨɝɨɤɪɚɬɧɨɣ «ɩɪɨɤɪɭɬɤɢ» ɦɨɞɟɥɟɣ ɧɚ 
ЭȼɆ, ɩɪɢ ɷɬɨɦ ɧɟɨɛɯɨɞɢɦɨ ɢɦɟɬɶ ɩɨɤɚɡɚɬɟɥɢ, ɩɨ 
ɤɨɬɨɪɵɦ ɦɨɠɧɨ ɨɰɟɧɢɜɚɬɶ ɪɟɡɭɥɶɬɚɬɵ ɜ 

ɚɜɬɨɦɚɬɢɱɟɫɤɨɦ ɪɟɠɢɦɟ. ɉɨɞɨɛɧɵɟ  ɡɚɞɚɱɢ 
ɪɟɲɚюɬɫɹ ɫɪɟɞɫɬɜɚɦɢ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ 
ɨɛɟɫɩɟɱɟɧɢɹ ɫɢɫɬɟɦɵ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ (СȺɉɪ). 

 
Ɋɢɫɭɧɨɤ 4 –  Ƚɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢ ɩɪɨɞɨɥɶɧɨɣ ɫɤɨɪɨɫɬɢ ɢ ɨɬ ɯ ɩɪɢ ɮɢɤɫɢɪɨɜɚɧɧɨɦ ɡɧɚɱɟɧɢɢ ɭ (ω1=0,η, 

ωβ=0,1) 
 

 
Ɋɢɫɭɧɨɤ 5 –  Ƚɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢ ɫɤɨɪɨɫɬɢ Я ɨɬ ɭ ɩɪɢ ɮɢɤɫɢɪɨɜɚɧɧɨɦ ɡɧɚɱɟɧɢɢ ɯ (ω1=0,η, ωβ=0,1) 
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Ɋɢɫɭɧɨɤ 6 –  Ƚɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢ ɩɪɨɞɨɥɶɧɨɣ ɫɤɨɪɨɫɬɢ ɢ ɨɬ ɯ ɩɪɢ ɮɢɤɫɢɪɨɜɚɧɧɨɦ ɡɧɚɱɟɧɢɢ ɭ (ω1=0.1, 

ωβ=0.0η) 

 
Ɋɢɫɭɧɨɤ 7 –  Ƚɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢ ɫɤɨɪɨɫɬɢ Я ɨɬ ɭ ɩɪɢ ɮɢɤɫɢɪɨɜɚɧɧɨɦ ɡɧɚɱɟɧɢɢ ɯ (ω1=0.1, ωβ=0.0η) 

 
 

ȼɵɜɨɞɵ 

ɉɪɟɞɥɨɠɟɧɧɵɟ ɦɚɬɟɦɚɬɢɱɟɫɤɢɟ ɦɨɞɟɥɢ ɫ 
ɞɨɫɬɚɬɨɱɧɨɣ ɫɬɟɩɟɧɶю ɞɨɫɬɨɜɟɪɧɨɫɬɢ ɨɬɪɚɠɚюɬ 
ɯɚɪɚɤɬɟɪ ɩɪɨɬɟɤɚɧɢɹ ɩɪɨɰɟɫɫɚ. 

 ɉɪɢɦɟɧɟɧɢɟ ɞɟɬɟɪɦɢɧɢɪɨɜɚɧɧɨɣ ɦɨɞɟɥɢ 
ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɫɤɨɪɨɫɬɢ ɱɚɫɬɢɰ ɦɚɬɟɪɢɚɥɚ ɜ 
ɚɩɩɚɪɚɬɟ ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɢɫɫɥɟɞɨɜɚɬɶ ɩɪɨɰɟɫɫ ɢ 
ɨɛɨɫɧɨɜɵɜɚɬɶ ɪɚɰɢɨɧɚɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɬɚɤɢɯ 
ɩɚɪɚɦɟɬɪɨɜ ɬɟɯɧɨɥɨɝɢɢ, ɤɚɤ ɫɤɨɪɨɫɬɶ 
ɩɟɪɟɦɟɲɢɜɚюɳɟɝɨ ɚɝɟɧɬɚ (ɜɯɨɞɹɳɢɯ ɝɚɡɨɜ), 
ɩɥɨɬɧɨɫɬɶ ɝɚɡɨɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɣ ɪɟɲɟɬɤɢ, 
ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɪɚɡɦɟɪɵ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

Ʉɪɨɦɟ ɬɨɝɨ, ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɡɧɚɱɟɧɢɣ 
ɫɤɨɪɨɫɬɢ ɜ ɬɨɱɤɚɯ ɪɚɛɨɱɟɝɨ ɨɛɴɟɦɚ ɹɜɥɹюɬɫɹ 
ɤɨɷɮɮɢɰɢɟɧɬɚɦɢ ɦɨɞɟɥɢ ɪɚɫɩɪɟɞɟɥɟɧɢɹ 
ɤɨɧɰɟɧɬɪɚɰɢɢ ɦɚɬɟɪɢɚɥɚ ɜ ɤɚɦɟɪɟ. 

Ʌɢɬɟɪɚɬɭɪɚ 
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Ɇɚɬɟɦɚɬɢɱɟɫɤɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɩɪɨɰɟɫɫɚ 
ɨɛɟɡɜɨɠɢɜɚɧɢɹ ɭɜɥɚɠɧɟɧɧɨɣ ɝɨɪɧɨɣ ɦɚɫɫɵ / 
Ɏɢɡɢɤɨ-ɬɟɯɧɢɱɟɫɤɢɟ ɩɪɨɛɥɟɦɵ ɝɨɪɧɨɝɨ 
ɩɪɨɢɡɜɨɞɫɬɜɚμ Сɛɨɪɧɢɤ ɧɚɭɱɧɵɯ ɬɪɭɞɨɜ, ɜɵɩɭɫɤ 

1βμ «Ʉɢɧɟɬɢɤɚ ɢ ɬɟɪɦɨɞɢɧɚɦɢɤɚ ɮɢɡɢɱɟɫɤɢɯ 
ɩɪɨɰɟɫɫɨɜ ɜ ɝɨɪɧɨɦ ɦɚɫɫɢɜɟ».– Ⱦɨɧɟɰɤ, β00λ.– ɫ. 
103 – 107. 

. 

 

Ɍɚɪɚɛɚɟɜɚ ɂ.ȼ. Ɇɚɬɟɦɚɬɢɱɟɫɤɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɩɨɥɹ ɫɤɨɪɨɫɬɟɣ ɱɚɫɬɢɰ ɫɵɩɭɱɟɝɨ ɦɚɬɟɪɢɚɥɚ 
ɩɪɢ ɩɟɪɟɦɟɲɢɜɚɧɢɢ ɜ ɨɝɪɚɧɢɱɟɧɧɨɦ  ɩɪɨɫɬɪɚɧɫɬɜɟ. ɉɪɟɞɫɬɚɜɥɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɣ 
ɩɪɨɰɟɫɫɚ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɫɤɨɪɨɫɬɟɣ ɱɚɫɬɢɰ ɫɵɩɭɱɟɝɨ ɦɚɬɟɪɢɚɥɚ ɩɪɢ ɟɝɨ ɩɟɪɟɦɟɲɢɜɚɧɢɢ ɜ ёɦɤɨɫɬɢ 
ɨɝɪɚɧɢɱɟɧɧɨɝɨ ɪɚɡɦɟɪɚ ɦɟɬɨɞɨɦ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ. ȼ ɨɫɧɨɜɭ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ 
ɦɨɞɟɥɢ ɩɨɥɨɠɟɧɵ ɭɪɚɜɧɟɧɢɹ ɜ ɱɚɫɬɧɵх ɩɪɨɢɡɜɨɞɧɵх, ɨɬɪɚɠɚɸɳɢɟ ɮɢɡɢɤɭ ɩɪɨɰɟɫɫɚ. Ɂɚɞɚɱɚ 
ɪɟɲɚɟɬɫɹ ɦɟɬɨɞɨɦ ɤɨɧɟɱɧɵх ɪɚɡɧɨɫɬɟɣ ɫ ɦɨɞɢɮɢɤɚɰɢɟɣ, ɩɪɟɞɥɨɠɟɧɧɨɣ М.ȼ. Кɟɥɞɵɲɟɦ. 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɩɪɨɰɟɫɫ, ɫɤɨɪɨɫɬɶ, ɭɪɚɜɧɟɧɢɟ, ɢɫɫɥɟɞɨɜɚɧɢɟ, ɦɟɬɨɞ. 

Tarabayeva I.V. The mathematical modeling  of speed distribution of quick-sand material particles 

during mixing in limited area. The results of investigations of speed distribution process of quick-sand 

material particles during its mixing in limited size equipment by mathematical modeling method are 

considered. The base of mathematical model consists of particular differences equations, which attracts 

the physics of process. The problem is solved by ending differences method with M.V. Keldysh 

modification.   

Key words: process, speed, equation, investigation, method. 

 

 

ɋɬɚɬɶɹ ɩɨɫɬɭɩɢɥɚ ɜ ɪɟɞɚɤɰɢɸ 12.2.2017  
                                                               Рɟɤɨɦɟɧɞɨɜɚɧɚ ɤ ɩɭɛɥɢɤɚɰɢɢ  ɞ-ɪɨɦ ɬɟх. ɧɚɭɤ ȼ.ɇ. ɉɚɜɥɵɲɨɦ 

  


