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ȼ ɞɚɧɧɨɣ ɫɬɚɬɶɟ, ɜ ɪɚɦɤɚɯ ɩɥɨɫɤɨɣ ɦɨɞɟɥɢ, ɢɡɭɱɚɟɬɫɹ ɜɪɚɳɟɧɢɟ ɪɨɬɨɪɚ ɫɨ 
ɫɥɨɟɦ ɠɢɞɤɨɫɬɢ ɧɚ ɫɬɟɧɤɟ ɤɚɦɟɪɵ ɩɪɢ ɜɹɡɤɨɭɩɪɭɝɨɦ ɞɟɣɫɬɜɢɢ ɜɚɥɚ. 
ɉɪɟɞɩɨɥɚɝɚɟɬɫɹ, ɱɬɨ ɝɪɚɧɢɰɟɣ ɫɜɨɛɨɞɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɠɢɞɤɨɫɬɢ ɹɜɥɹɟɬɫɹ 
ɨɤɪɭɠɧɨɫɬɶ ɫ ɰɟɧɬɪɨɦ ɧɚ ɨɫɢ ɜɪɚɳɟɧɢɹ, ɚ ɫɚɦɚ ɨɧɚ ɜɪɚɳɚɟɬɫɹ ɜɦɟɫɬɟ ɫ ɪɨɬɨɪɨɦ, 
ɤɚɤ ɬɜɟɪɞɨɟ ɬɟɥɨ. 
Ɇɚɬɟɪɢɚɥ ɢ ɦɟɬɨɞɵ ɢɫɫɥɟɞɨɜɚɧɢɹ 

ɂɫɫɥɟɞɨɜɚɧɢɟ ɠɢɞɤɨɫɬɧɵɯ ɚɜɬɨɦɚɬɢɱɟɫɤɢɯ ɛɚɥɚɧɫɢɪɧɵɯ ɭɫɬɪɨɣɫɬɜ (ȺȻɍ) 
ɫɜɨɞɢɬɫɹ ɤ ɡɚɞɚɱɟ ɨ ɞɜɢɠɟɧɢɢ ɜɪɚɳɚɸɳɢɯɫɹ ɬɟɥ ɫ ɩɨɥɨɫɬɹɦɢ, ɱɚɫɬɢɱɧɨ 
ɡɚɩɨɥɧɟɧɧɵɦɢ ɠɢɞɤɨɫɬɶɸ [1]. ɗɬɚ ɡɚɞɚɱɚ ɫɨɩɪɹɠɟɧɚ ɫ ɦɚɬɟɦɚɬɢɱɟɫɤɢɦɢ 
ɬɪɭɞɧɨɫɬɹɦɢ, ɬ.ɤ. ɬɪɟɛɭɟɬ ɪɚɫɫɦɨɬɪɟɧɢɹ ɫɨɜɦɟɫɬɧɨɝɨ ɞɜɢɠɟɧɢɹ ɬɜɟɪɞɨɝɨ ɬɟɥɚ ɢ 
ɠɢɞɤɨɫɬɢ. ɂɡɜɟɫɬɧɨ ɨɝɪɚɧɢɱɟɧɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɪɚɛɨɬ, ɜ ɤɨɬɨɪɵɯ ɪɟɲɚɟɬɫɹ 
ɭɤɚɡɚɧɧɚɹ ɡɚɞɚɱɚ ɩɪɢɦɟɧɢɬɟɥɶɧɨ ɤ ȺȻɍ. Ɍɚɤ ɜ [2] ɪɚɫɫɦɨɬɪɟɧɚ ɭɫɬɨɣɱɢɜɨɫɬɶ 
ɫɬɚɰɢɨɧɚɪɧɨɝɨ ɜɪɚɳɟɧɢɹ ɪɨɬɨɪɚ, ɱɚɫɬɢɱɧɨ ɡɚɩɨɥɧɟɧɧɨɝɨ ɠɢɞɤɨɫɬɶɸ ɫɨ ɫɜɨɛɨɞɧɨɣ 
ɩɨɜɟɪɯɧɨɫɬɶɸ. ɂɡɝɢɛɧɵɟ ɤɨɥɟɛɚɧɢɹ ɜɚɥɚ ɫ ɧɟɭɪɚɜɧɨɜɟɲɟɧɧɵɦ ɞɢɫɤɨɦ ɧɚ ɧɟɦ 
ɢɡɭɱɟɧɵ ɜ [3-5]. ȼ [6] ɩɨɤɚɡɚɧɨ ɜɥɢɹɧɢɟ ɠɢɞɤɨɫɬɢ ɜɨ ɜɪɚɳɚɸɳɟɦɫɹ ɪɨɬɨɪɟ ɧɚ 
ɚɜɬɨɦɚɬɢɱɟɫɤɭɸ ɛɚɥɚɧɫɢɪɨɜɤɭ ɦɟɯɚɧɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ ɛɟɡ ɭɱɟɬɚ ɫɢɥ 
ɫɨɩɪɨɬɢɜɥɟɧɢɹ. ɇɢɠɟ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɭɫɬɚɧɨɜɢɜɲɟɟɫɹ ɞɜɢɠɟɧɢɟ 
ɧɟɭɪɚɜɧɨɜɟɲɟɧɧɨɝɨ ɪɨɬɨɪɚ ɫ ɠɢɞɤɨɫɬɶɸ ɩɪɢ ɧɚɥɢɱɢɢ ɜɧɟɲɧɟɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ. 
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Ɋɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɹ ɢ ɢɯ ɨɛɫɭɠɞɟɧɢɟ 
ɉɭɫɬɶ ɪɨɬɨɪ 1 (ɪɢɫ. 1), ɫɨɞɟɪɠɢɬ ɤɚɦɟɪɭ 2 ɱɚɫɬɢɱɧɨ ɡɚɩɨɥɧɟɧɧɭɸ ɨɞɧɨɪɨɞɧɨɣ 

ɧɟɫɠɢɦɚɟɦɨɣ ɠɢɞɤɨɫɬɶɸ 3, ɫɢɦɦɟɬɪɢɱɧɨ ɡɚɤɪɟɩɥɟɧ ɧɚ ɝɢɛɤɨɦ ɜɟɪɬɢɤɚɥɶɧɨɦ ɜɚɥɭ, 
ɩɪɨɯɨɞɹɳɟɦ ɱɟɪɟɡ ɝɟɨɦɟɬɪɢɱɟɫɤɢɣ ɰɟɧɬɪ Ɉ1. ɐɟɧɬɪ ɦɚɫɫ ɪɨɬɨɪɚ (ɬɨɱɤɚ Ɋ) ɫɦɟɳɟɧ ɨɬ 
Ɉ1 ɧɚ ɪɚɫɫɬɨɹɧɢɟ Ɉ1Ɋ=ɟ. ɉɪɢ ɜɪɚɳɟɧɢɢ ɪɨɬɨɪɚ ɜɚɥ ɫɦɟɳɚɟɬɫɹ ɧɚ ɜɟɥɢɱɢɧɭ Ɉ2Ɉ1=a, 
ɚ ɧɟɫɠɢɦɚɟɦɚɹ ɨɞɧɨɪɨɞɧɚɹ ɠɢɞɤɨɫɬɶ, ɩɥɨɬɧɨɫɬɶɸ ȡ, ɩɟɪɟɬɟɤɚɟɬ ɜ ɫɬɨɪɨɧɭ ɩɪɨɝɢɛɚ 
ɜɚɥɚ. ɉɪɢ ɭɫɬɚɧɨɜɢɜɲɟɦɫɹ ɞɜɢɠɟɧɢɢ ɠɢɞɤɨɫɬɶ ɜɨ ɜɪɚɳɚɸɳɟɦɫɹ ɪɨɬɨɪɟ ɡɚɧɢɦɚɟɬ 
ɰɢɥɢɧɞɪɢɱɟɫɤɢɣ ɫɥɨɣ ɜɵɫɨɬɨɣ h, ɫɜɨɛɨɞɧɨɣ ɩɨɜɟɪɯɧɨɫɬɶɸ ɤɨɬɨɪɨɝɨ ɹɜɥɹɟɬɫɹ 
ɨɤɪɭɠɧɨɫɬɶ ɪɚɞɢɭɫɚ r2 ɫ ɰɟɧɬɪɨɦ ɧɚ ɨɫɢ ɜɪɚɳɟɧɢɹ AB (ɬɨɱɤɚ Ɉ2) ɢ ɜɪɚɳɚɟɬɫɹ ɫ 
ɭɝɥɨɜɨɣ ɫɤɨɪɨɫɬɶɸ ( )t const   [7-9]. Ɉɬɫɸɞɚ ɰɟɧɬɪ ɦɚɫɫ ɫɥɨɹ ɠɢɞɤɨɫɬɢ 
ɧɚɯɨɞɢɬɫɹ ɧɚ ɥɢɧɢɢ ɰɟɧɬɪɨɜ Ɉ2Ɉ1 ɜ ɬɨɱɤɟ G, ɚ ɞɜɢɠɟɧɢɟ ɪɨɬɨɪɚ ɹɜɥɹɟɬɫɹ ɩɥɨɫɤɢɦ. 

ȼɜɟɞɟɦ ɜ ɩɥɨɫɤɨɫɬɢ ɞɜɢɠɟɧɢɹ ɬɨɱɟɤ O1, G, P ɞɜɟ ɫɢɫɬɟɦɵ ɤɨɨɪɞɢɧɚɬ ɫ ɨɛɳɢɦ 
ɧɚɱɚɥɨɦ ɜ ɬɨɱɤɟ Ɉ2 ɧɚ ɥɢɧɢɢ AB: ɧɟɩɨɞɜɢɠɧɭɸ ɫɢɫɬɟɦɭ Ɉ2ȟȘ ɢ ɩɨɞɜɢɠɧɭɸ Ɉ2ɯɭ, ɨɫɶ 
x ɤɨɬɨɪɨɣ ɩɚɪɚɥɥɟɥɶɧɚ ɨɬɪɟɡɤɭ Ɉ1Ɋ. ɍɝɥɨɜɵɟ ɫɤɨɪɨɫɬɢ ɜɪɚɳɟɧɢɹ ɪɨɬɨɪɚ ɢ ɫɢɫɬɟɦɵ 
Ɉ2xy ɨɞɢɧɚɤɨɜɵɟ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɪɨɬɨɪ ɜ ɩɨɞɜɢɠɧɨɣ ɫɢɫɬɟɦɟ ɤɨɨɪɞɢɧɚɬ 
ɧɟɩɨɞɜɢɠɟɧ. Ɂɚ ɨɛɨɛɳɟɧɧɵɟ ɤɨɨɪɞɢɧɚɬɵ ɜɨɡɶɦɟɦ ɤɨɨɪɞɢɧɚɬɵ ɬɨɱɤɢ Ɉ1 ɜ 
ɩɨɞɜɢɠɧɨɣ ɫɢɫɬɟɦɟ Ɉ2xy – x,y. 

 
ɚ    ɛ 

Ɋɢɫ. 1. ɚ – ɋɯɟɦɚ ɡɚɤɪɟɩɥɟɧɢɹ ɪɨɬɨɪɚ; ɛ – ɋɟɱɟɧɢɟ ɪɨɬɨɪɚ ɫ ɠɢɞɤɨɫɬɶɸ 
 
ɇɚ ɪɨɬɨɪ ɫɨ ɫɬɨɪɨɧɵ ɜɚɥɚ ɞɟɣɫɬɜɭɟɬ ɫɢɥɚ ɭɩɪɭɝɨɫɬɢ  OOɫFc ɢ ɫɢɥɚ 

ɜɧɟɲɧɟɝɨ ɬɪɟɧɢɹ, ɩɪɢɥɨɠɟɧɧɚɹ ɜ ɬɨɱɤɟ Ɉ1, ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɚɹ ɚɛɫɨɥɸɬɧɨɣ ɫɤɨɪɨɫɬɢ 

1OV ɷɬɨɣ ɬɨɱɤɢ, 
1OVF   Ƚɞɟ c ɢ Ȥ ɤɨɷɮɮɢɰɢɟɧɬɵ ɭɩɪɭɝɨɫɬɢ ɢ ɜɧɟɲɧɟɝɨ ɬɪɟɧɢɹ. 

ɉɪɢɪɨɞɚ ɷɬɢɯ ɫɢɥ ɩɨɞɪɨɛɧɨ ɢɡɥɨɠɟɧɚ ɜ [10]. Ɍɚɤ, ɫɢɥɵ ɜɧɟɲɧɟɝɨ ɬɪɟɧɢɹ 
ɜɵɡɵɜɚɸɬɫɹ ɜɹɡɤɢɦ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ ɜɧɟɲɧɟɣ ɫɪɟɞɵ, ɨɩɨɪ, ɫɩɟɰɢɚɥɶɧɵɯ ɞɟɦɩɮɟɪɨɜ 
ɢ ɡɚɜɢɫɹɬ ɨɬ ɫɤɨɪɨɫɬɟɣ ɚɛɫɨɥɸɬɧɵɯ ɩɟɪɟɦɟɳɟɧɢɣ ɬɨɱɟɤ ɪɨɬɨɪɚ ɢ ɜɚɥɚ; ɫɢɥɵ 
ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɩɨɪɨɠɞɚɸɬɫɹ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ ɱɚɫɬɢɰ ɦɚɬɟɪɢɚɥɚ ɢ ɜ ɩɟɪɜɨɦ 
ɩɪɢɛɥɢɠɟɧɢɢ ɩɪɢɧɢɦɚɸɬɫɹ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɵɦɢ ɫɤɨɪɨɫɬɢ ɞɟɮɨɪɦɚɰɢɢ ɜɚɥɚ. 
ɋɨɝɥɚɫɧɨ ɩɪɢɧɰɢɩɭ Ⱦɚɥɚɦɛɟɪɚ ɢɦɟɟɦ ɭɪɚɜɧɟɧɢɟ ɪɚɜɧɨɜɟɫɢɹ ɝɥɚɜɧɵɯ ɜɟɤɬɨɪɨɜ 
ɜɧɟɲɧɢɯ ɫɢɥ ɢ ɫɢɥ ɢɧɟɪɰɢɢ: 
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Ɂɞɟɫɶ m1 ɢ m2 – ɦɚɫɫɵ ɪɨɬɨɪɚ ɢ ɠɢɞɤɨɫɬɢ, e
Pa ɢ e

Ga  – ɩɟɪɟɧɨɫɧɵɟ ɭɫɤɨɪɟɧɢɹ 
ɬɨɱɟɤ Ɋ ɢ G ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. Ʉɨɨɪɞɢɧɚɬɵ ɷɬɢɯ ɬɨɱɟɤ ɨɩɪɟɞɟɥɹɸɬɫɹ ɜɵɪɚɠɟɧɢɹɦɢ 
(2): 

, , , ,P P G Gx x e y y x rx y ry      
ɝɞɟ 2 2 2

1 1 2/( )r r r r   – ɤɨɷɮɮɢɰɢɟɧɬ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɣ ɧɚɩɨɥɧɟɧɢɟ ɤɚɦɟɪɵ; 1r  – 
ɪɚɞɢɭɫ ɤɚɦɟɪɵ, 2r  – ɪɚɞɢɭɫ ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɠɢɞɤɨɫɬɢ. 

ɉɪɨɟɰɢɪɭɹ (1) ɧɚ ɨɫɢ ɯ, ɭ ɢ ɢɫɩɨɥɶɡɭɹ (2) ɞɥɹ ɜɵɱɢɫɥɟɧɢɹ 
1OV , e

Pa  ɢ e
Ga , 

ɩɨɥɭɱɚɟɦ ɭɪɚɜɧɟɧɢɹ ɫɬɚɰɢɨɧɚɪɧɨɝɨ ɞɜɢɠɟɧɢɹ ɫɢɫɬɟɦɵ: 
2 2

1
2

;

0.

cx y m x m e
cy x m y
     

    
  (3) 

Ɂɞɟɫɶ 21 rmmm  , 1m  – ɦɚɫɫɚ ɪɨɬɨɪɚ, 2m  – ɦɚɫɫɚ ɠɢɞɤɨɫɬɢ. 
ɂɡ ɭɪɚɜɧɟɧɢɹ ɪɚɜɧɨɜɟɫɢɹ ɦɨɦɟɧɬɨɜ ɜɫɟɯ ɫɢɥ ɨɬɧɨɫɢɬɟɥɶɧɨ ɨɫɢ Aȼ, ɦɨɠɧɨ 

ɨɩɪɟɞɟɥɢɬɶ ɜɪɚɳɚɸɳɢɣ ɦɨɦɟɧɬ, ɩɪɢɥɨɠɟɧɧɵɣ ɤ ɜɚɥɭ ɫɨ ɫɬɨɪɨɧɵ ɞɜɢɝɚɬɟɥɹ. 
ɋɱɢɬɚɟɦ, ɱɬɨ ɞɜɢɝɚɬɟɥɶ ɪɚɡɜɢɜɚɟɬ ɭɫɢɥɢɟ, ɨɛɟɫɩɟɱɢɜɚɸɳɟɟ ɡɚɞɚɧɧɨɟ ɜɪɚɳɟɧɢɟ 
ɪɨɬɨɪɚ. 

Ɋɟɲɟɧɢɟ ɭɪɚɜɧɟɧɢɣ (3) ɢɦɟɟɬ ɜɢɞ: 
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ɉɨɥɚɝɚɹ ɜ (4) Ȥ=0, ɩɨɥɭɱɚɟɦ ɪɟɲɟɧɢɟ ɞɥɹ ɨɞɧɨɤɚɦɟɪɧɨɝɨ ȺȻɍ ɛɟɡ ɜɧɟɲɧɟɝɨ 
ɫɨɩɪɨɬɢɜɥɟɧɢɹ, ɪɚɫɫɦɨɬɪɟɧɧɨɟ ɜ [9]. ɉɨ ɮɨɪɦɭɥɚɦ (4), (2) ɜɵɱɢɫɥɹɟɬɫɹ ɩɪɨɝɢɛ ɜɚɥɚ 

22 yxa   ɢ ɨɬɤɥɨɧɟɧɢɟ ɰɟɧɬɪɚ ɦɚɫɫ ɫɢɫɬɟɦɵ ɨɬ ɨɫɢ AB 
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 , ɤɨɬɨɪɵɟ ɜ ɛɟɡɪɚɡɦɟɪɧɵɯ ɩɟɪɟɦɟɧɧɵɯ 

ɩɪɢɧɢɦɚɸɬ ɜɢɞ (5): 
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ɝɞɟ cmz /2
1  – ɤɜɚɞɪɚɬ ɨɬɧɨɲɟɧɢɹ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɤ ɫɨɛɫɬɜɟɧɧɨɣ ɱɚɫɬɨɬɟ 

ɪɨɬɨɪɚ, 2
1/( )n cm   – ɛɟɡɪɚɡɦɟɪɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ, 2 1/m m   – 

ɨɬɧɨɲɟɧɢɟ ɦɚɫɫɵ ɠɢɞɤɨɫɬɢ ɤ ɦɚɫɫɟ ɪɨɬɨɪɚ. 
ɍɝɨɥ ɫɞɜɢɝɚ ɮɚɡɵ ɞɜɢɠɟɧɢɹ Ȗ ɨɩɪɟɞɟɥɹɟɬɫɹ ɮɨɪɦɭɥɨɣ: 

2
/





mc

xytg .  (6) 

ɗɬɨ ɜɵɪɚɠɟɧɢɟ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɨɬɫɭɬɫɬɜɢɸ ɠɢɞɤɨɫɬɢ, ɬ.ɟ. ɩɪɢ m=m1. 
ɂɡ ɜɵɪɚɠɟɧɢɣ (4–6) ɫɥɟɞɭɟɬ, ɱɬɨ ɩɪɢ Ȧĺ∞ (zĺ∞) aĺm1e/m, ɬ.ɟ. ɩɪɨɝɢɛ ɜɚɥɚ 

ɫɬɚɧɨɜɢɬɫɹ ɦɟɧɶɲɟ ɧɟɭɪɚɜɧɨɜɟɲɟɧɧɨɫɬɢ ɟ, ɬ.ɤ. m1/(m1+rm2)<1; rcĺ 0, Ȗĺ ʌ, xĺ -
m1e/m, yĺ0; ɤɨɨɪɞɢɧɚɬɵ ɰɟɧɬɪɨɜ ɦɚɫɫ ɪɨɬɨɪɚ ɢ ɫɥɨɹ ɠɢɞɤɨɫɬɢ ɩɪɢɧɢɦɚɸɬ 
ɡɧɚɱɟɧɢɹ: xp=rm2e/m, yp=0; xG=-rm1e/m, yG=0. 
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Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɢ ɛɨɥɶɲɢɯ ɭɝɥɨɜɵɯ ɫɤɨɪɨɫɬɹɯ ɜɪɚɳɟɧɢɹ ɪɨɬɨɪɚ Ȧ ɰɟɧɬɪ ɦɚɫɫ 
ɫɢɫɬɟɦɵ ɫɬɪɟɦɢɬɫɹ ɡɚɧɹɬɶ ɩɨɥɨɠɟɧɢɟ ɧɚ ɨɫɢ ɜɪɚɳɟɧɢɹ Aȼ; ɩɪɨɢɫɯɨɞɢɬ 
ɫɚɦɨɰɟɧɬɪɢɪɨɜɚɧɢɟ ɫɢɫɬɟɦɵ. 

ȼɢɞɧɨ, ɱɬɨ ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɦɚɫɫɵ ɠɢɞɤɨɫɬɢ ɜ ɪɨɬɨɪɟ ɩɪɨɢɫɯɨɞɢɬ ɭɦɟɧɶɲɟɧɢɟ 
ɤɪɢɬɢɱɟɫɤɨɣ ɫɤɨɪɨɫɬɢ, ɩɪɢ ɤɨɬɨɪɨɣ ɩɪɨɝɢɛ ɜɚɥɚ ɞɨɫɬɢɝɚɟɬ ɦɚɤɫɢɦɭɦɚ (ɩɨɹɜɥɹɟɬɫɹ 
ɪɟɡɨɧɚɧɫ) [11]. Ⱦɚɥɶɧɟɣɲɢɣ ɚɧɚɥɢɡ ɪɚɫɱɟɬɨɜ ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɫ ɭɜɟɥɢɱɟɧɢɟɦ 
ɜɧɟɲɧɟɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɩɪɢ ɧɟɢɡɦɟɧɧɨɦ ȝ ɤɪɢɬɢɱɟɫɤɚɹ ɫɤɨɪɨɫɬɶ ɢ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɟɣ ɩɪɨɝɢɛ ɭɦɟɧɶɲɚɸɬɫɹ, ɚ ɫɚɦɨɰɟɧɬɪɢɪɨɜɚɧɢɟ ɫɢɫɬɟɦɵ (rcĺ0) 
ɭɫɤɨɪɹɟɬɫɹ. 

ɉɪɢ ɩɨɫɬɨɹɧɧɨɦ ɫɨɩɪɨɬɢɜɥɟɧɢɢ (n=const) ɭɜɟɥɢɱɟɧɢɟ ɦɚɫɫɵ ɠɢɞɤɨɫɬɢ 
(ɩɚɪɚɦɟɬɪɚ ȝ) ɬɚɤ ɠɟ ɭɫɤɨɪɹɟɬ ɫɚɦɨɰɟɧɬɪɢɪɨɜɚɧɢɟ ɫɢɫɬɟɦɵ. Ʉɪɢɬɢɱɟɫɤɚɹ ɱɚɫɬɨɬɚ 
ɜɪɚɳɟɧɢɹ ɪɨɬɨɪɚ ɩɪɢ ɨɞɧɢɯ ɢ ɬɟɯ ɠɟ ɡɧɚɱɟɧɢɹɯ n ɢ ȝ ɭɦɟɧɶɲɚɟɬɫɹ ɫ ɪɨɫɬɨɦ 
ɩɚɪɚɦɟɬɪɚ r. 
Ɂɚɤɥɸɱɟɧɢɟ  

Ɋɟɡɭɥɶɬɚɬɵ ɩɪɨɜɟɞɟɧɧɨɣ ɪɚɛɨɬɵ ɩɨɤɚɡɵɜɚɸɬ, ɱɬɨ ɭɜɟɥɢɱɟɧɢɟ ɦɚɫɫɵ ɠɢɞɤɨɫɬɢ ɜ 
ɪɨɬɨɪɟ ɭɦɟɧɶɲɚɟɬ ɟɝɨ ɤɪɢɬɢɱɟɫɤɭɸ ɫɤɨɪɨɫɬɶ ɜɪɚɳɟɧɢɹ. ȼɧɟɲɧɟɟ ɬɪɟɧɢɟ ɭɫɤɨɪɹɟɬ 
ɫɚɦɨɰɟɧɬɪɢɪɨɜɚɧɢɟ ɫɢɫɬɟɦɵ. ɉɨɥɭɱɟɧɧɵɟ ɫɨɨɬɧɨɲɟɧɢɹ ɩɨɡɜɨɥɹɸɬ ɩɪɨɢɡɜɨɞɢɬɶ 
ɜɵɛɨɪ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɠɢɞɤɨɫɬɧɨɝɨ ȺȻɍ, ɪɚɛɨɬɚɸɳɟɝɨ ɜ ɡɚɞɚɧɧɨɦ 
ɞɢɚɩɚɡɨɧɟ ɭɝɥɨɜɵɯ ɫɤɨɪɨɫɬɟɣ ɪɨɬɨɪɚ. 
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ȼɜɟɞɟɧɢɟ 
Ɂɧɚɱɢɬɟɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɧɚɭɱɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɜ ɦɚɬɟɪɢɚɥɨɜɟɞɟɧɢɢ 

ɩɨɫɜɹɳɟɧɨ ɩɪɨɛɥɟɦɚɦ ɮɨɪɦɢɪɨɜɚɧɢɹ ɫɬɪɭɤɬɭɪɵ ɢ ɫɜɨɣɫɬɜ ɦɚɬɟɪɢɚɥɨɜ ɜ ɩɪɨɰɟɫɫɟ 
ɤɪɢɫɬɚɥɥɢɡɚɰɢɢ. Ɉɞɢɧ ɢɡ ɧɚɢɛɨɥɟɟ ɱɚɫɬɨ ɢɡɭɱɚɟɦɵɯ ɩɚɪɚɦɟɬɪɨɜ ɷɬɨ ɫɤɨɪɨɫɬɶ 
ɨɯɥɚɠɞɟɧɢɹ. ɋɤɨɪɨɫɬɶ ɨɯɥɚɠɞɟɧɢɹ ɞɨɫɬɚɬɨɱɧɨ ɩɪɨɫɬɨ ɢɡɦɟɧɢɬɶ ɩɭɬɟɦ ɢɡɦɟɧɟɧɢɹ 
ɦɚɬɟɪɢɚɥɚ ɥɢɬɟɣɧɨɣ ɮɨɪɦɵ, ɧɚɝɪɟɜɚ ɢɥɢ ɨɯɥɚɠɞɟɧɢɹ ɥɢɬɟɣɧɨɣ ɮɨɪɦɵ. ɉɪɢ ɷɬɨɦ 
ɜɥɢɹɧɢɟ, ɨɤɚɡɵɜɚɟɦɨɟ ɧɚ ɫɬɪɭɤɬɭɪɭ ɢ ɫɜɨɣɫɬɜɚ ɷɬɨɝɨ ɮɚɤɬɨɪɚ, ɡɚɱɚɫɬɭɸ 
ɨɤɚɡɵɜɚɟɬɫɹ ɜɟɫɶɦɚ ɡɧɚɱɢɬɟɥɶɧɨ. ɇɚɩɪɢɦɟɪ, ɞɥɹ ɚɧɬɢɮɪɢɤɰɢɨɧɧɵɯ ɦɚɪɨɤ ɛɪɨɧɡ 
(ɫɜɢɧɰɨɜɢɫɬɵɯ, ɫɜɢɧɰɨɜɨ-ɨɥɨɜɹɧɢɫɬɵɯ) ɢɡɦɟɧɟɧɢɟ ɫɤɨɪɨɫɬɢ ɨɯɥɚɠɞɟɧɢɹ ɜ 
ɩɪɨɰɟɫɫɟ ɤɪɢɫɬɚɥɥɢɡɚɰɢɢ ɩɪɢɜɨɞɢɬ ɤ ɢɡɦɟɧɟɧɢɸ ɮɨɪɦɵ ɫɜɢɧɰɨɜɵɯ ɜɤɥɸɱɟɧɢɣ, 
ɜɟɥɢɱɢɧɵ ɡɟɪɧɚ ɢ ɩɚɪɚɦɟɬɪɨɜ ɞɟɧɞɪɢɬɧɨɣ ɹɱɟɣɤɢ ɦɚɬɪɢɰɵ, ɤɨɥɢɱɟɫɬɜɚ ɬɜɟɪɞɨɝɨ 
ɷɜɬɟɤɬɨɢɞɚ. ȼɫɟ ɷɬɢ ɢɡɦɟɧɟɧɢɹ ɫɤɚɡɵɜɚɸɬɫɹ ɧɚ ɫɜɨɣɫɬɜɚɯ ɨɬɥɢɜɨɤ [1]. ɋɪɟɞɢ ɭɠɟ 
ɩɪɨɜɟɞɟɧɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɢɦɟɟɬɫɹ ɦɧɨɠɟɫɬɜɨ ɪɚɛɨɬ ɩɨɫɜɹɳɟɧɧɵɯ ɫɜɨɣɫɬɜɚɦ 
ɩɨɥɭɱɚɟɦɵɦ ɨɬɥɢɜɤɚɦɢ ɜ ɥɢɬɟɣɧɵɟ ɮɨɪɦɵ ɢɡ ɪɚɡɥɢɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɧɨ ɩɪɢ ɷɬɨɦ 
ɤɨɥɢɱɟɫɬɜɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɫɤɨɪɨɫɬɟɣ ɨɯɥɚɠɞɟɧɢɹ ɩɪɢ ɷɬɨɦ, ɤɚɤ ɩɪɚɜɢɥɨ, ɧɟ 
ɩɪɢɜɨɞɹɬɫɹ. 
Ɇɚɬɟɪɢɚɥ ɢ ɦɟɬɨɞɵ ɢɫɫɥɟɞɨɜɚɧɢɹ 

Ⱦɚɧɧɚɹ ɪɚɛɨɬɚ ɩɨɫɜɹɳɟɧɚ ɫɨɡɞɚɧɢɸ ɢ ɚɩɪɨɛɢɪɨɜɚɧɢɸ ɦɟɬɨɞɢɤɢ ɨɩɪɟɞɟɥɟɧɢɹ 
ɫɤɨɪɨɫɬɟɣ ɨɯɥɚɠɞɟɧɢɹ ɜ ɩɪɨɰɟɫɫɟ ɤɪɢɫɬɚɥɥɢɡɚɰɢɢ ɫɜɢɧɰɨɜɨ-ɨɥɨɜɹɧɢɫɬɵɯ ɛɪɨɧɡ. 
ɂɡ ɫɭɳɟɫɬɜɭɸɳɢɯ ɫɩɨɫɨɛɨɜ ɜɥɢɹɧɢɹ ɧɚ ɫɤɨɪɨɫɬɶ ɨɯɥɚɠɞɟɧɢɹ ɛɵɥɨ ɜɵɛɪɚɧɨ ɞɜɚ – 
ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɮɨɪɦ ɪɚɡɥɢɱɧɨɣ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ ɢ ɧɚɝɪɟɜ ɥɢɬɟɣɧɨɣ ɮɨɪɦɵ ɞɨ 
ɪɚɡɥɢɱɧɵɯ ɬɟɦɩɟɪɚɬɭɪ [2-4]. ɋɨɱɟɬɚɧɢɟ ɞɜɭɯ ɷɬɢɯ ɫɩɨɫɨɛɨɜ ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ 
ɩɨɥɭɱɚɬɶ ɫɤɨɪɨɫɬɢ ɨɯɥɚɠɞɟɧɢɹ ɨɬɥɢɜɤɢ ɜ ɲɢɪɨɤɨɦ ɢɧɬɟɪɜɚɥɟ ɢ ɜɦɟɫɬɟ ɫ ɬɟɦ ɧɟ 
ɬɪɟɛɭɟɬ ɡɧɚɱɢɬɟɥɶɧɵɯ ɡɚɬɪɚɬ ɜɪɟɦɟɧɢ ɢ ɫɪɟɞɫɬɜ ɧɚ ɢɯ ɪɟɚɥɢɡɚɰɢɸ.  

ɋ ɩɨɦɨɳɶɸ ɩɪɢɛɨɪɚ «Ɍɟɪɦɨɝɪɚɮ», ɪɚɡɪɚɛɨɬɚɧɧɨɝɨ ɧɚ ɤɚɮɟɞɪɟ ɉɆɗ Ɍɨɦɫɤɨɝɨ 
ɩɨɥɢɬɟɯɧɢɱɟɫɤɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬɚ, ɫɬɪɨɢɥɢɫɶ ɡɚɜɢɫɢɦɨɫɬɢ ɬɟɦɩɟɪɚɬɭɪɵ ɡɚɥɢɬɨɝɨ 
ɪɚɫɩɥɚɜɚ ɨɬ ɜɪɟɦɟɧɢ. ɉɨ ɩɨɫɬɪɨɟɧɧɵɦ ɡɚɜɢɫɢɦɨɫɬɹɦ ɜ ɢɧɬɟɪɜɚɥɟ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ 


