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Ɋɟɡɭɥɶɬɚɬ ɢɧɬɟɝɪɢɪɨɜɚɧɢɹ ɬɚɤɠɟ ɩɨɡɜɨɥɢɬ ɧɚɦ 
ɜɵɪɚɡɢɬɶ ɩɥɨɳɚɞɶ AS , ɚ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɢ ɩɥɨ-
ɳɚɞɶ BS  ɪɟɡɭɥɶɬɚɬɚ ɨɩɟɪɚɰɢɢ, ɱɟɪɟɡ ɢɡɜɟɫɬɧɵɟ 
ɡɧɚɱɟɧɢɹ L , LK , RK  R  ɯɚɪɚɤɬɟɪɧɵɯ ɬɨɱɟɤ ɧɟ-
ɱɟɬɤɨɣ ɜɟɥɢɱɢɧɵ A . 

ȼɵɪɚɡɢɜ ɜɟɥɢɱɢɧɭ AS  ɱɟɪɟɡ ɢɡɜɟɫɬɧɵɟ ɡɧɚɱɟ-
ɧɢɹ  ɢ ɨɩɪɟɞɟɥɢɜ ɡɧɚɱɟɧɢɟ BS , ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ 
ɯɚɪɚɤɬɟɪɧɵɟ ɬɨɱɤɢ ɇɑ ɪɟɡɭɥɶɬɚɬɚ. Ɍɚɤ, ɪɟɡɭɥɶɬɚɬ 
ɨɩɟɪɚɰɢɢ ɫɠɚɬɢɹ ɛɭɞɟɬ ɩɪɟɞɫɬɚɜɥɹɬɶ ɫɨɛɨɣ ɇɑ ɫ 
ɯɚɪɚɤɬɟɪɧɵɦɢ ɬɨɱɤɚɦɢ, ɨɩɪɟɞɟɥɹɟɦɵɦɢ ɜɵɪɚɠɟ-
ɧɢɹɦɢμ 
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Ⱥɧɚɥɨɝɢɱɧɨ, ɯɚɪɚɤɬɟɪɧɵɟ ɬɨɱɤɢ ɇɑ – ɪɟɡɭɥɶ-
ɬɚɬɚ ɨɩɟɪɚɰɢɢ ɪɚɡɦɵɬɢɹ ɛɭɞɭɬ ɨɩɪɟɞɟɥɹɬɶɫɹ ɜɵ-
ɪɚɠɟɧɢɹɦɢμ 
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ɉɪɢɦɟɪɵ ɪɟɡɭɥɶɬɚɬɨɜ ɨɩɟɪɚɰɢɣ ɫɠɚɬɢɹ ɢ ɪɚɡ-
ɦɵɬɢɹ ɩɪɢɜɟɞɟɧɵ ɧɚ ɪɢɫɭɧɤɚɯ 2, ɚ-ɛ ɫɨɨɬɜɟɬ-
ɫɬɜɟɧɧɨ. 
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Ɋɢɫ. β. ɉɪɢɦɟɪ ɪɟɡɭɥɶɬɚɬɨɜ ɜɜɟɞɟɧɧɵɯ ɨɩɟɪɚɰɢɣ 

 
Ɂɚɤɥɸɱɟɧɢɟ 
ȼɜɟɞɟɧɧɵɟ ɨɩɟɪɚɰɢɢ ɧɟ ɢɡɦɟɧɹɸɬ ɮɭɧɤɰɢɨ-

ɧɚɥɶɧɭɸ ɮɨɪɦɭ Ɏɉ ɫɜɨɢɯ ɪɟɡɭɥɶɬɚɬɨɜ ɩɨ ɫɪɚɜɧɟ-
ɧɢɸ ɫ ɨɩɟɪɚɧɞɨɦ. Ɍɚɤɠɟ, ɹɞɪɚ ɧɟɱɟɬɤɢɯ ɱɢɫɟɥ-
ɪɟɡɭɥɶɬɚɬɨɜ ɫɨɜɩɚɞɚɸɬ ɫ ɹɞɪɨɦ ɨɩɟɪɚɧɞɚ, ɚ ɧɨɫɢ-
ɬɟɥɢ ɢɡɦɟɧɹɸɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɵɛɪɚɧɧɨɣ ɜɟ-
ɥɢɱɢɧɵ k . 

ȼɵɪɚɠɟɧɢɹ (7)-(κ) ɨɫɬɚɸɬɫɹ ɚɤɬɭɚɥɶɧɵɦɢ, 
ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɮɨɪɦɵ ɩɨɥɢɧɨɦɢ-
ɚɥɶɧɨɣ ɤɭɫɨɱɧɨ-ɧɟɩɪɟɪɵɜɧɨɣ Ɏɉ. ɉɨɥɭɱɟɧɧɵɟ 
ɪɟɡɭɥɶɬɚɬɵ ɦɨɠɧɨ ɪɚɫɩɪɨɫɬɪɚɧɢɬɶ ɧɚ ɫɥɭɱɚɣ ɬɪɟ-
ɭɝɨɥɶɧɵɯ ɇɑ, ɩɪɢɧɹɜ L RK K . 
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ȼɜɟɞɟɧɢɟ 
ȼ ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ ɫɢɫɬɟɦ ɫ ɠɢɞɤɨɫɬ-

ɧɵɦɢ ɚɜɬɨɛɚɥɚɧɫɢɪɧɵɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ (ȺȻɍ) 
ɧɟɨɛɯɨɞɢɦɨ ɡɧɚɬɶ ɤɪɢɬɢɱɟɫɤɢɟ ɭɝɥɨɜɵɟ ɫɤɨɪɨɫɬɢ, 
ɩɪɢ ɤɨɬɨɪɵɯ ɧɚɪɭɲɚɟɬɫɹ ɭɫɬɨɣɱɢɜɨɫɬɶ ɫɬɚɰɢɨɧɚɪ-
ɧɵɯ ɜɪɚɳɟɧɢɣ. ȼ ɪɹɞɟ ɪɚɛɨɬ, ɧɚɩɪɢɦɟɪ ɜ [1, 2], 
ɩɨɥɭɱɟɧɵ ɩɪɢɛɥɢɠɺɧɧɵɟ ɭɫɥɨɜɢɹ ɭɫɬɨɣɱɢɜɨɫɬɢ 
ɭɫɬɚɧɨɜɢɜɲɟɝɨɫɹ ɜɪɚɳɟɧɢɹ ɭɪɚɜɧɨɜɟɲɟɧɧɨɝɨ ɰɢ-
ɥɢɧɞɪɚ, ɱɚɫɬɢɱɧɨ ɡɚɩɨɥɧɟɧɧɨɝɨ ɠɢɞɤɨɫɬɶɸ, ɤɨɬɨ-
ɪɵɟ ɬɪɭɞɧɨ ɩɪɢɦɟɧɢɬɶ ɤ ɫɢɫɬɟɦɚɦ ɫ ȺȻɍ. ɇɟɩɨ-
ɫɪɟɞɫɬɜɟɧɧɨɟ ɢɫɫɥɟɞɨɜɚɧɢɟ ɭɫɬɨɣɱɢɜɨɫɬɢ ɜɪɚɳɟ-
ɧɢɹ ɪɨɬɨɪɨɜ ɫ ɠɢɞɤɨɫɬɧɵɦɢ ȺȻɍ ɜ ɥɢɬɟɪɚɬɭɪɟ ɧɟ 
ɨɩɢɫɚɧɨ. 

ȼ ɩɪɟɞɥɚɝɚɟɦɨɣ ɪɚɛɨɬɟ, ɚɧɚɥɢɡɢɪɭɟɬɫɹ ɭɫɬɨɣ-
ɱɢɜɨɫɬɶ ɜɪɚɳɟɧɢɹ ɪɨɬɨɪɚ ɫ ɠɢɞɤɨɫɬɧɵɦ ȺȻɍ ɛɟɡ 
ɫɜɨɛɨɞɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɩɪɢ ɞɟɣɫɬɜɢɢ ɫɢɥ ɜɧɟɲɧɟ-
ɝɨ ɢ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ. ɉɪɟɞɫɬɚɜɥɹɟɬ ɢɧɬɟɪɟɫ 
ɢɫɫɥɟɞɨɜɚɬɶ ɜɥɢɹɧɢɟ ɫɨɨɬɧɨɲɟɧɢɹ ɪɚɫɫɦɨɬɪɟɧɧɵɯ 
ɫɢɥ ɧɚ ɭɫɬɨɣɱɢɜɨɫɬɶ ɜɪɚɳɟɧɢɹ ɪɨɬɨɪɚ ɫ ȺȻɍ. 
ɉɭɫɬɶ ɪɨɬɨɪ ɫ ȺȻɍ ɡɚɤɪɟɩɥɺɧ ɫɢɦɦɟɬɪɢɱɧɨ ɨɬɧɨ-
ɫɢɬɟɥɶɧɨ ɨɩɨɪ ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɝɢɛɤɨɝɨ ɜɚɥɚ, ɩɪɨ-
ɯɨɞɹɳɟɝɨ ɱɟɪɟɡ ɟɝɨ ɝɟɨɦɟɬɪɢɱɟɫɤɢɣ 
ɰɟɧɬɪ O1 (ɪɢɫ. 1-2). 
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Ɋɢɫ. 1. ɋɟɱɟɧɢɟ ɪɨɬɨɪɚ ɫ ɠɢɞɤɨɫɬɶɸ 

 
ȼɜɟɞɟɦ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɨɝɪɚɧɢɱɟɧɢɹ ɞɥɹ ȺȻɍ, 

ɫɱɢɬɚɟɦ ɫɜɨɛɨɞɧɭɸ ɩɨɜɟɪɯɧɨɫɬɶ ɠɢɞɤɨɫɬɢ ɧɟɞɟ-
ɮɨɪɦɢɪɭɟɦɵɦ ɩɨɩɥɚɜɤɨɦ. Ɍɨɝɞɚ ɩɪɢ ɜɪɚɳɟɧɢɢ 
ɫɢɫɬɟɦɵ ɜɚɥ ɩɪɨɝɢɛɚɟɬɫɹ ɜ ɦɟɫɬɟ ɤɪɟɩɥɟɧɢɹ ɪɨɬɨ-
ɪɚ ɧɚ ɜɟɥɢɱɢɧɭ O2O1, ɩɨɩɥɚɜɨɤ, ɞɥɹ ɤɨɬɨɪɨɝɨ ɝɟɨ-
ɦɟɬɪɢɱɟɫɤɚɹ ɢ ɦɚɬɟɪɢɚɥɶɧɚɹ ɨɫɢ ɫɢɦɦɟɬɪɢɢ ɫɨɜ-
ɩɚɞɚɸɬ, ɬɚɤ ɠɟ ɤɚɤ ɜ ɩɨɩɥɚɜɤɨɜɵɯ ɝɢɪɨɫɤɨɩɚɯ [3] 
ɰɟɧɬɪɢɪɭɟɬɫɹ ɧɚ ɨɫɢ ɜɪɚɳɟɧɢɹ O2 ɡɚ ɫɱɺɬ ɫɢɥ ɞɚɜ-
ɥɟɧɢɹ, ɚ ɠɢɞɤɨɫɬɶ ɩɟɪɟɬɟɤɚɟɬ ɜ ɫɬɨɪɨɧɭ ɩɪɨɝɢɛɚ. 
ɉɪɟɞɩɨɥɚɝɚɟɦ, ɱɬɨ ɩɪɢ ɜɨɡɦɭɳɺɧɧɨɦ ɞɜɢɠɟɧɢɢ 
ɪɨɬɨɪɚ ɨɬɪɵɜ ɠɢɞɤɨɫɬɢ ɨɬ ɫɬɟɧɨɤ ɧɟ ɩɪɨɢɫɯɨɞɢɬ ɢ 
ɰɟɧɬɪɢɪɨɜɚɧɢɟ ɩɨɩɥɚɜɤɚ ɫɨɯɪɚɧɹɟɬɫɹ. ȼ ɷɬɨɦ ɫɥɭ-
ɱɚɟ ɰɟɧɬɪ ɦɚɫɫ ɫɥɨɹ ɠɢɞɤɨɫɬɢ ɪɚɫɩɨɥɨɠɟɧ ɧɚ ɥɢ-
ɧɢɢ ɰɟɧɬɪɨɜ O2O1 ɜ ɬɨɱɤɟ G (ɪɢɫ. 1-β). ɋɮɨɪɦɭɥɢ-
ɪɨɜɚɧɧɵɟ ɩɪɟɞɩɨɥɨɠɟɧɢɹ ɩɨɡɜɨɥɹɸɬ ɢɫɤɥɸɱɢɬɶ 
ɢɡ ɪɚɫɫɦɨɬɪɟɧɢɹ ɝɢɞɪɨɞɢɧɚɦɢɱɟɫɤɭɸ ɡɚɞɚɱɭ. 

 
Ɋɢɫ. β. ɋɯɟɦɚ ɡɚɤɪɟɩɥɟɧɢɹ ɪɨɬɨɪɚ 

 
Ɂɚɤɨɧɵ ɜɪɚɳɚɬɟɥɶɧɨɝɨ ɞɜɢɠɟɧɢɹ ɪɨɬɨɪɚ ɢ ɫɢ-

ɫɬɟɦɵ O2xy ɨɩɪɟɞɟɥɹɸɬɫɹ ɨɞɧɢɦ ɢ ɬɟɦ ɠɟ ɭɝɥɨɦ 
ɩɨɜɨɪɨɬɚ ȕ(t) (t – ɜɪɟɦɹ), ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɪɨɬɨɪ ɜ 
ɩɨɞɜɢɠɧɨɣ ɫɢɫɬɟɦɟ ɤɨɨɪɞɢɧɚɬ ɦɨɠɟɬ ɩɟɪɟɦɟ-
ɳɚɬɶɫɹ ɬɨɥɶɤɨ ɩɨɫɬɭɩɚɬɟɥɶɧɨ. Ɂɚ ɨɛɨɛɳɺɧɧɵɟ ɤɨ-
ɨɪɞɢɧɚɬɵ ɜɨɡɶɦɺɦ ɤɨɨɪɞɢɧɚɬɵ ɜ ɧɟɩɨɞɜɢɠɧɨɣ 
ɫɢɫɬɟɦɟ ɬɨɱɤɢ O1, ɤɨɬɨɪɵɟ ɨɛɨɡɧɚɱɢɦ ɱɟɪɟɡ ȟ, Ș. 

ɋɱɢɬɚɟɦ, ɱɬɨ ɧɚ ɪɨɬɨɪ ɫɨ ɫɬɨɪɨɧɵ ɜɚɥɚ ɞɟɣɫɬɜɭɸɬ 
ɫɢɥɚ ɭɩɪɭɝɨɫɬɢ  OOɫFc

, ɫɢɥɵ ɜɧɭɬɪɟɧɧɟ-

ɝɨ ɢ ɜɧɟɲɧɟɝɨ ɬɪɟɧɢɹ 
1

r
k OF kV    ɢ 

1OVF 
ɩɪɢɥɨɠɟɧɧɵɟ ɜ ɬɨɱɤɟ O1, ɩɪɨɩɨɪɰɢɨ-

ɧɚɥɶɧɵɟ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɩɪɨɝɢɛɭ ɜɚɥɚ 

1 2OO xi yj  ν ɫɤɨɪɨɫɬɢ ɬɨɱɤɢ O1 ɜ ɩɨɞɜɢɠ-
ɧɨɣ ɫɢɫɬɟɦɟ ɤɨɨɪɞɢɧɚɬ Ɉ2xy  

1
( ) ( )r

OV i j       (1) 

ɢ ɚɛɫɨɥɸɬɧɨɣ ɫɤɨɪɨɫɬɢ 

1OV i j    ,    (2) 

ɝɞɟ i, j – ɨɪɬɵ ɞɟɤɚɪɬɨɜɨɣ ɫɢɫɬɟɦɵ O2ȟȘ. 
ɍɫɥɨɜɢɟ ɪɚɜɧɨɜɟɫɢɹ ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɫɢɥ ɢ ɫɢɥ 

ɢɧɟɪɰɢɢ ɫɢɫɬɟɦɵ ɡɚɩɢɲɟɬɫɹ ɜ ɜɢɞɟμ 

1 12 1 1 2 0.r
O O P GcO O kV V ma m a       (3) 

ɡɞɟɫɶ m1, m2 ɢ Pa ɢ Ga  – ɦɚɫɫɵ ɢ ɭɫɤɨɪɟɧɢɹ ɰɟɧ-
ɬɪɨɜ ɦɚɫɫ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɪɨɬɨɪɚ ɢ ɠɢɞɤɨɫɬɢ. ɉɨ-
ɫɥɟɞɧɢɟ ɜɵɱɢɫɥɹɸɬɫɹ ɱɟɪɟɡ ɤɨɨɪɞɢɧɚɬɵ ɬɨɱɟɤ P ɢ 
G ɜ ɧɟɩɨɞɜɢɠɧɨɣ ɫɢɫɬɟɦɟ ɨɬɫɱɺɬɚ (4)μ 

cos , sin , , .P P G Ge e r r                  

ɉɪɨɟɰɢɪɭɹ (γ) ɧɚ ɨɫɢ ȟ, Ș ɫ ɭɱɺɬɨɦ (1, β) ɢ 
(β.14), ɩɨɥɭɱɚɟɦ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɟ ɭɪɚɜɧɟɧɢɹ 
ɞɜɢɠɟɧɢɹ ɪɨɬɨɪɚ ɫ ȺȻɍ (5)μ 

2
1

2
1

( ) ( cos sin );

( ) ( sin cos ).

c p c p me

c p c p me

            

         
 

ɉɨɥɚɝɚɹ ɜ (5) ɟ=0, m2ο0 ɢ Ȥο0, ɢɦɟɟɦ ɭɪɚɜɧɟɧɢɹ 
ɞɜɢɠɟɧɢɹ ɰɟɧɬɪɚ ɦɚɫɫ ɭɪɚɜɧɨɜɟɲɟɧɧɨɝɨ ɞɢɫɤɚ ɧɚ 
ɭɩɪɭɝɨɦ ɜɚɥɭ ɩɪɢ ɞɟɣɫɬɜɢɢ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ, 
ɩɪɢɜɟɞɺɧɧɵɟ ɜ Д4Ж. ɋɪɚɜɧɢɜɚɹ ɷɬɢ ɭɪɚɜɧɟɧɢɹ ɫ (5), 
ɭɫɬɚɧɚɜɥɢɜɚɟɦ ɫɨɨɬɧɨɲɟɧɢɟ ɦɟɠɞɭ ɤɨɷɮɮɢɰɢɟɧ-
ɬɨɦ p ɢ ɤɨɷɮɮɢɰɢɟɧɬɨɦ k, ɜɯɨɞɹɳɢɦ ɜ ɡɚɜɢɫɢ-
ɦɨɫɬɶ ɧɚɩɪɹɠɟɧɢɹ ɨɬ ɞɟɮɨɪɦɚɰɢɢ ɜɹɡɤɨɭɩɪɭɝɨɝɨ 
ɦɚɬɟɪɢɚɥɚ ɜɚɥɚ =E +k   , Щ=ɫk/E. Ɂɞɟɫɶ ɞɥɹ 
ɫɜɨɛɨɞɧɨ ɨɩɺɪɬɨɝɨ ɜɚɥɚ ɞɥɢɧɨɣ l ɫ ɞɢɫɤɨɦ ɩɨɫɟɪɟ-
ɞɢɧɟ Д5Ж ɫ=48ȿI/l3 – ɟɫɬɶ ɠɺɫɬɤɨɫɬɶ ɜɚɥɚ ɧɚ ɢɡɝɢɛν 
ȿ – ɦɨɞɭɥɶ ɭɩɪɭɝɨɫɬɢ ɦɚɬɟɪɢɚɥɚν I – ɦɨɦɟɧɬ ɢɧɟɪ-
ɰɢɢ ɩɥɨɳɚɞɢ ɫɟɱɟɧɢɹ ɨɬɧɨɫɢɬɟɥɶɧɨ ɰɟɧɬɪɚɥɶɧɨɣ 
ɨɫɢ ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨɣ ɩɥɨɫɤɨɫɬɢ ɢɡɝɢɛɚ ɜɚɥɚ. 

ɉɪɢ ( )t const  ɭɪɚɜɧɟɧɢɹ (5) ɞɨɩɭɫɤɚɸɬ 
ɪɟɲɟɧɢɟ (6)μ 

2
1

22 2 2 2

cos( ); sin( );

; ;
( )

c cA t A t

me
A tg

c mc m

         

 
   

     

 

ɝɞɟ Ⱥ – ɩɪɨɝɢɛ ɜɚɥɚν Ȗ – ɭɝɨɥ ɫɞɜɢɝɚ ɮɚɡɵ ɞɜɢɠɟ-
ɧɢɹ (ɭɝɨɥ ɦɟɠɞɭ ɜɟɤɬɨɪɨɦ ɞɢɫɛɚɥɚɧɫɚ ɪɨɬɨɪɚ 

1O P  

ɢ ɫɬɪɟɥɨɣ ɩɪɨɝɢɛɚ
1 2O O . 

ɂɡ (6) ɜɢɞɧɨ, ɱɬɨ ɩɪɢɜɟɞɺɧɧɨɟ ɪɟɲɟɧɢɟ, ɫɨɨɬ-
ɜɟɬɫɬɜɭɸɳɟɟ ɫɬɚɰɢɨɧɚɪɧɨɦɭ ɜɪɚɳɟɧɢɸ ɪɨɬɨɪɚ ɫ 
ȺȻɍ, ɧɟ ɡɚɜɢɫɢɬ ɨɬ ɫɢɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ. ɗɬɨ 
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ɨɱɟɜɢɞɧɨ, ɬɚɤ ɤɚɤ ɩɪɢ ɬɚɤɨɦ ɞɜɢɠɟɧɢɢ ɞɟɮɨɪɦɚ-
ɰɢɹ ɜɚɥɚ ɧɟ ɢɡɦɟɧɹɟɬɫɹ. 

Ⱦɥɹ ɢɫɫɥɟɞɨɜɚɧɢɹ ɭɫɬɨɣɱɢɜɨɫɬɢ ɪɚɫɫɦɚɬɪɢɜɚ-
ɟɦɨɝɨ ɜɪɚɳɟɧɢɹ ɜɜɟɞɺɦ ɨɬɤɥɨɧɟɧɢɹ ȟ'οȟ-ȟc, Ș'οȘ-
Șc. ɉɨɥɨɝɚɹ, ɱɬɨ ɭɝɥɨɜɚɹ ɫɤɨɪɨɫɬɶ ɨɫɬɚɟɬɫɹ ɜɫɺ 
ɜɪɟɦɹ ɩɨɫɬɨɹɧɧɨɣ, ɢɡ (5) ɫ ɭɱɺɬɨɦ (6) ɩɨɥɭɱɚɟɦ 
ɭɪɚɜɧɟɧɢɹ ɜɨɡɦɭɳɺɧɧɨɝɨ ɞɜɢɠɟɧɢɹμ 

( ) 0;

( ) 0.

m p c p

m p c p

           
          

 (7) 

ɏɚɪɚɤɬɟɪɢɫɬɢɱɟɫɤɨɟ ɭɪɚɜɧɟɧɢɟ ɞɥɹ ɫɢɫɬɟɦɵ (7) 
ɢɦɟɟɬ ɜɢɞμ 

4 3 2 1
0 1 2 3 4 0.a a a a a          (8) 

Ɇɚɬɪɢɰɚ Ƚɭɪɜɢɰɚ H ɢɡ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɭɪɚɜɧɟ-
ɧɢɹ (κ) ɫɨɝɥɚɫɧɨ Д6Ж ɡɚɩɢɲɟɬɫɹ 

1 3

0 2 4

1 3

0 2 4

0 0

0
.

0 0

0

a a

a a a
H

a a

a a a

  

ɍɫɥɨɜɢɹ ɭɫɬɨɣɱɢɜɨɫɬɢ ɢɦɟɸɬ ɜɢɞ ɧɟɪɚɜɟɧɫɬɜ 
ǻi>0; i=1...4,    (9) 

ɝɞɟ ǻi – ɝɥɚɜɧɵɟ ɞɢɚɝɨɧɚɥɶɧɵɟ ɦɢɧɨɪɵ ɦɚɬɪɢ-
ɰɵ ɇ. 

ɇɟɪɚɜɟɧɫɬɜɚ (λ) ɜɵɩɨɥɧɹɸɬɫɹ, ɟɫɥɢ 

*
1

1 1

1
(1 ) , 1.

c

p m


    


 (10) 

ɉɪɢ ȝ1ο1, ɩɨɥɭɱɚɟɦ ɭɫɥɨɜɢɟ ɭɫɬɨɣɱɢɜɨɫɬɢ ɫɬɚ-
ɰɢɨɧɚɪɧɨɝɨ ɜɪɚɳɟɧɢɹ ɪɨɬɨɪɚ ɛɟɡ ȺȻɍ. ɋɪɚɜɧɢɜɚɹ 
(10) ɫ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɧɟɪɚɜɟɧɫɬɜɨɦ ɜ Д6Ж ɡɚ-
ɤɥɸɱɚɟɦ, ɱɬɨ ɩɪɟɞɟɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɭɝɥɨɜɨɣ ɫɤɨɪɨ-
ɫɬɢ ɩɪɢ ɭɫɬɨɣɱɢɜɨɦ ɜɪɚɳɟɧɢɢ ɪɨɬɨɪɚ ɫ ȺȻɍ 
Ȧ*(ȝ1) ɦɟɧɶɲɟ, ɱɟɦ ɞɥɹ ɪɨɬɨɪɚ ɛɟɡ ȺȻɍ. 

ɂɡɜɟɫɬɧɨ, ɱɬɨ ɠɢɞɤɨɫɬɧɨɟ ȺȻɍ ɭɦɟɧɶɲɚɟɬ 
ɩɪɨɝɢɛ ɜɚɥɚ ɢ ɞɢɫɛɚɥɚɧɫ ɫɢɫɬɟɦɵ ɩɪɢ ɭɝɥɨɜɵɯ 
ɫɤɨɪɨɫɬɹɯ ɜɪɚɳɟɧɢɹ Д7Ж 

*
1 1

2
(1 ) .

1

c

p m


   


 

ɂɡ (10, 11) ɫɥɟɞɭɟɬ, ɱɬɨ ɭɫɬɨɣɱɢɜɨɟ ɫɬɚɰɢɨɧɚɪ-
ɧɨɟ ɜɪɚɳɟɧɢɟ ɪɨɬɨɪɚ ɫ ɠɢɞɤɨɫɬɧɵɦ ȺȻɍ, ɭɦɟɧɶ-

ɲɚɸɳɢɦ ɜɢɛɪɚɰɢɸ, ɜɨɡɦɨɠɧɨ ɩɪɢ ɭɝɥɨɜɵɯ ɫɤɨ-
ɪɨɫɬɹɯ, ɭɞɨɜɥɟɬɜɨɪɹɸɳɢɯ ɭɫɥɨɜɢɸ Ȧ*ξȦξȦ*. 

 
Ɂɚɤɥɸɱɟɧɢɟ 
ɀɢɞɤɨɫɬɧɨɟ ɚɜɬɨɛɚɥɚɧɫɢɪɭɸɳɟɟ ɭɫɬɪɨɣɫɬɜɨ, 

ɩɪɢɫɨɟɞɢɧɺɧɧɨɟ ɤ ɪɨɬɨɪɭ, ɭɦɟɧɶɲɚɟɬ ɭɝɥɨɜɭɸ 
ɤɪɢɬɢɱɟɫɤɭɸ ɫɤɨɪɨɫɬɶ ɜɚɥɚ, ɩɟɪɟɯɨɞ ɱɟɪɟɡ ɤɨɬɨ-
ɪɭɸ ɩɪɢɜɨɞɢɬ ɤ ɧɟɭɫɬɨɣɱɢɜɨɫɬɢ ɜɪɚɳɟɧɢɹ ɫɢɫɬɟ-
ɦɵ.  

ɍɫɬɨɣɱɢɜɚɹ ɪɚɛɨɬɚ ɫɢɫɬɟɦɵ ɪɟɚɥɢɡɭɟɬɫɹ ɜ ɢɧ-
ɬɟɪɜɚɥɟ ɭɝɥɨɜɵɯ ɫɤɨɪɨɫɬɟɣ, ɨɩɪɟɞɟɥɹɟɦɵɯ ɩɚɪɚ-
ɦɟɬɪɚɦɢ ɪɨɬɨɪɚ ɢ ɚɜɬɨɛɚɥɚɧɫɢɪɭɸɳɟɝɨ ɭɫɬɪɨɣ-
ɫɬɜɚ. 
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