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AЧЧШЭКЭТШЧμ АО МШЧsТНОr ЭСО σ=β Н=γ SQED КЧН НТsМЮss ЭСО sЭrЮМЭЮrО ШП ЭСО ЭаШ-ХШШЩ ОППОМЭТЯО КМЭТШЧ ШП ЭСО 

ЦШНОХ ЮЧНОr МШЧsТНОrКЭТШЧ. 

 

ɉɨɫɥɟɞɧɟɟ ɜɪɟɦɹ ɜɨɡɪɨɫ ɢɧɬɟɪɟɫ ɤ ɫɭɩɟɪɫɢɦɦɟɬɪɢɱɧɵɦ ɤɚɥɢɛɪɨɜɨɱɧɵɦ ɬɟɨɪɢɹɦ ɜ ɬɪɟɯɦɟɪɧɨɦ 

ɩɪɨɫɬɪɚɧɫɬɟ ɜɪɟɦɟɧɢ ɫ ɪɚɫɲɢɪɟɧɧɵɦ ɤɨɥɥɢɱɟɫɬɜɨɦ ɫɭɩɟɪɫɢɦɦɟɬɪɢɣ Д1-βЖ. ȼ ɨɫɧɨɜɧɨɦ, ɢɧɬɟɪɟɫ ɤ 

ɫɭɩɟɪɫɢɦɦɟɬɪɢɱɧɵɦ ɬɪɟɯɦɟɪɧɵɦ ɦɨɞɟɥɹɦ ɫ ɪɚɫɲɢɪɟɧɧɨɣ ɫɭɩɟɪɫɢɦɦɟɬɪɢɟɣ ɜɵɡɜɚɧ ɢɡɭɱɟɧɢɟɦ ɢɯ ɫɜɹɡɢ 

ɫ ɬɟɨɪɢɟɣ Ɇβ ɛɪɚɧ Д1-βЖ. 

ȼ ɷɬɨɣ ɫɚɬɶɟ ɦɵ ɤɪɚɬɤɨ ɨɛɫɭɞɢɦ ɜɨɩɪɨɫ ɨ ɫɬɪɭɤɬɭɪɟ ɞɜɭɯɩɟɬɥɟɨɝɨ ɷɮɮɟɤɬɢɜɧɨɝɨ ɞɟɣɫɬɜɢɹ ɜ 

ɬɪɟɯɦɟɪɧɨɣ σ=β ɫɭɩɟɪɫɢɦɦɟɬɪɢɱɧɨɣ ɷɥɟɤɬɪɨɞɢɧɚɦɢɤɟ. Ɋɚɫɫɦɨɬɪɟɧɢɟ ɨɫɧɨɜɚɧɨ ɧɚ ɪɚɛɨɬɟ ДγЖ. ȼɫɟ 

ɨɛɨɡɧɚɱɟɧɢɹ ɢ ɭɫɥɨɜɧɵɟ ɫɨɤɪɚɳɟɧɢɹ ɬɚɤɠɟ ɩɨɫɥɧɨɫɬɶɸ ɫɨɜɩɚɞɚɸɬ ɫ ɪɚɛɨɬɨɣ ДγЖ. 

Ʉɥɚɫɫɢɱɟɫɤɨɟ ɞɟɣɫɬɜɢɟ = 2N , = 3d  ɫɭɩɟɪɫɢɦɦɟɬɪɢɱɧɨɣ ɷɥɟɤɬɪɨɞɢɧɚɦɢɤɢ ɢɦɟɟɬ ɜɢɞ   
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ɝɞɟ Q  ɤɢɪɚɥɶɧɵɟ ɫɭɩɟɪɩɨɥɹ ɫ ɩɪɨɬɢɜɨɩɨɥɨɠɧɵɦɢ ɡɚɪɹɞɚɦɢ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɤɚɥɢɛɪɨɜɨɱɧɨɦɭ 

ɫɭɩɟɪɩɨɥɸ V  ɡɚɪɹɞɚɦɢ. ɗɬɨ ɞɟɣɫɬɜɢɟ ɦɨɠɟɬ ɛɵɬɶ ɩɨɥɭɱɟɧɨ ɪɚɡɦɟɪɧɨɣ ɪɟɞɭɤɰɢɟɣ ɢɡ ɞɟɣɫɬɜɢɹ =1N , 

= 4d  ɷɥɟɤɬɪɨɞɢɧɚɦɢɤɢ ДζЖ. ȼ ɩɪɢɧɰɢɩɟ, ɜ ɬɪɟɯɦɟɪɧɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ-ɜɪɟɦɟɧɢ ɢɦɟɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ 

ɞɨɩɨɥɧɢɬɶ ɞɟɣɫɬɜɢɟ (1Ψ ɫɥɚɝɚɟɦɵɦ ɑɟɪɧɚ-ɋɚɣɦɨɧɫɚ 7d zVG , ɤɨɬɨɪɨɟ ɧɟ ɫɜɹɡɚɧɨ ɪɚɡɦɟɪɧɨɣ ɪɟɞɭɤɰɢɟɣ 

ɧɢ ɫ ɤɚɤɢɦ ɱɟɬɵɪɟɯɦɟɪɧɵɦ ɜɵɪɚɠɟɧɢɟɦ. Ɉɞɧɚɤɨ, ɜ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɨɝɪɚɧɢɱɢɦɫɹ ɢɡɭɱɟɧɢɟɦ 

ɧɢɡɤɨɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɷɮɮɟɤɬɢɜɧɨɝɨ ɞɟɣɫɬɜɢɹ ɜ ɬɪɟɯɦɟɪɧɨɣ ɷɥɟɤɬɪɨɞɢɧɚɦɢɤɟ ɛɟɡ ɫɥɚɝɚɟɦɨɝɨ ɑɟɪɧɚ-

ɋɚɣɦɨɧɫɚ. Ɉɬɦɟɬɢɦ, ɱɬɨ ɩɨɫɥɟɞɧɟɟ ɧɟ ɜɨɡɧɢɤɚɟɬ ɤɚɤ ɪɟɡɭɥɶɬɚɬ ɪɚɞɢɚɰɢɨɧɧɵɯ ɩɨɩɪɚɜɨɤ ɩɨɫɤɨɥɶɤɭ 

ɞɟɣɫɬɜɢɟ (1Ψ ɢɧɜɚɪɢɚɧɬɧɨ ɨɬɧɨɫɢɬɟɥɶɧɨ ɩɪɟɨɛɪɚɡɨɜɚɧɢɣ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨ-ɜɪɟɦɟɧɧɵɯ ɨɬɪɚɠɟɧɢɣ ДβЖ (ɫɦ. 

ɬɚɤɠɟ ɪɚɛɨɬɭ Д1Ж ɜ ɤɚɱɟɫɬɜɟ ɨɛɡɨɪɚΨ. 

Ȼɭɞɟɦ ɫɥɟɞɢɬɶ ɡɚ ɱɚɫɬɶɸ ɧɢɡɤɨɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɷɮɮɟɤɬɢɜɧɨɝɨ ɞɟɣɫɬɜɢɹ, ɤɨɬɨɪɚɹ ɡɚɜɢɫɢɬ ɬɨɥɶɤɨ ɨɬ 

ɤɚɥɢɛɪɨɜɨɱɧɨɝɨ ɫɭɩɟɪɩɨɥɹ, = [ ]V  , ɚ ɤɢɪɚɥɶɧɨɟ ɫɭɩɟɪɩɨɥɟ Q  ɹɜɥɹɟɬɫɹ ɱɢɫɬɨ ɤɜɚɧɬɨɜɵɦ. 

ɉɪɟɞɫɬɚɜɢɦ ɤɚɥɢɛɪɨɜɨɱɧɨɟ ɫɭɩɟɪɩɨɥɟ V  ɜ ɜɢɞɟ ɫɭɦɦɵ ɮɨɧɨɜɨɝɨ V  ɢ ɤɜɚɧɬɨɜɨɝɨ v  ɩɨɥɟɣ   
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 .V V ev   (βΨ 

ɉɪɢ ɬɚɤɨɦ ɪɚɫɳɟɩɥɟɧɢɢ ɦɚɤɫɜɟɥɥɨɜɫɤɢɣ ɤɢɧɟɬɢɱɟɫɤɢɣ ɱɥɟɧ ɜ (1Ψ ɢɡɦɟɧɢɬɶɫɹ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ   
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  ɜ ɩɨɫɥɟɞɧɢɦ ɫɥɚɝɚɟɦɨɦ ɜɵɪɨɠɞɟɧ ɢ ɧɭɠɞɚɟɬɫɹ ɜ ɮɢɤɫɚɰɢɢ ɤɚɥɢɛɪɨɜɤɢ. Ʉɚɥɢɛɪɨɜɤɚ 

Ɏɟɪɦɢ-Ɏɟɣɧɦɚɧɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɞɟɣɫɬɜɢɟɦ   
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 ɝɞɟ Q  ɢ Q  ɤɨɜɚɪɢɚɧɬɧɨ (ɚɧɬɢ-Ψɤɢɪɚɥɶɧɵɟ ɫɭɩɟɪɩɨɥɹ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɮɨɧɨɜɨɦɭ ɤɚɥɢɛɪɨɜɨɱɧɨɦɭ 

ɫɭɩɟɪɩɨɥɸ   

 2 2= , = , = , = .V VQ Q e Q Q Q Q e Q Q
         (θΨ 

Ⱦɟɣɫɬɜɢɟ intS  ɨɩɪɟɞɟɥɹɟɬ ɜɟɪɲɢɧɵ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ, ɚ ɞɟɣɫɬɜɢɟ 2S  ɨɬɜɟɱɚɟɬ ɡɚ ɩɪɨɩɚɝɚɬɨɪɵ,   
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 Ɂɞɟɫɶ m ,   ɢ   -- ɤɨɦɩɨɧɟɧɬɵ ɫɭɩɟɪɫɢɦɦɟɬɪɢɱɧɨɝɨ ɢɧɬɟɪɜɚɥɚ Дη,θЖ. 

Ɋɚɫɫɦɨɬɪɢɦ ɩɟɬɥɟɜɨɟ ɪɚɡɥɨɠɟɧɢɟ ɷɮɮɟɤɬɢɜɧɨɝɨ ɞɟɣɫɬɜɢɹ ɜ = 2N  ɫɭɩɟɪɫɢɦɦɟɬɪɢɱɧɨɣ 

ɷɥɟɤɬɪɨɞɢɧɚɦɢɤɟ Д7-10Ж,   

 

(1) (2)
=2 =2 =2

(1) 2
=2

(2) 2 7 7 2
=2 0

= ,

= ln( ),

= 2 [ ( , ) ( , ) ( , ) ( , )] ( , ).

N N N

N

N

iTr m

e d zd z G z z G z z m G z z G z z G z z



   

   

 

       
W  (10Ψ 

Ɂɞɟɫɶ (1)
=2N  ɢ (2)

=2N  -- ɨɞɧɨ- ɢ ɞɜɭɯɩɟɬɥɟɜɵɟ ɜɤɥɚɞɵ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. Ʉɨɜɚɪɢɚɧɬɧɵɣ ɨɩɟɪɚɬɨɪ Ⱦɚɥɚɦɛɟɪɚ 

W  ɛɵɥ ɨɩɢɫɚɧ ɪɚɧɟɟ, ɚ ɮɭɧɤɰɢɢ Ƚɪɢɧɚ G , G  ɢ 0G  ɜɵɪɚɠɚɸɬɫɹ ɱɟɪɟɡ ɬɟɩɥɨɜɵɟ ɹɞɪɚ. Ⱦɜɭɯɩɟɬɥɟɜɨɟ 
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ɷɮɮɟɤɬɢɜɧɨɟ ɞɟɣɫɬɜɢɟ (2)
=2N  ɦɨɠɟɬ ɛɵɬɶ ɩɪɟɞɫɬɚɜɥɟɧɨ ɞɢɚɝɪɚɦɦɚɦɢ Ɏɟɣɧɦɚɧɚ Дη-10Ж. ɋɭɩɟɪɝɪɚɮɵ ɬɢɩɚ 

«ɬɟɬɚ» ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɞɜɭɦ ɫɥɚɝɚɟɦɵɦ ɜ ɩɪɚɜɨɣ ɱɚɫɬɢ (10Ψ. ȼ ɩɪɢɧɰɢɩɟ, ɢɦɟɟɬɫɹ ɟɳɟ ɞɜɭɯɩɟɬɥɟɜɨɣ 

ɫɭɩɟɪɝɪɚɮ ɫ ɬɨɩɨɥɨɝɢɟɣ Йɜɨɫɶɦɟɪɤɢ', ɧɨ ɨɧ ɨɛɪɚɳɚɟɬɫɹ ɜ ɧɨɥɶ ɩɨɫɤɨɥɶɤɭ ɫɭɩɟɪɩɪɨɩɚɝɚɬɨɪ ɮɨɬɨɧɚ (λΨ 

ɪɚɜɟɧ ɧɭɥɸ ɩɪɢ ɫɨɜɩɚɞɚɸɳɢɯ ɫɭɩɟɪɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɯ ɬɨɱɤɚɯ. Ɉɞɧɨɩɟɬɥɟɜɨɣ ɜɤɥɚɞ (1)
=2N   ɛɵɥ ɩɨɥɭɱɟɧ 

ɪɚɧɟɟ.  Ɇɵ ɨɛɫɭɞɢɦ ɬɨɥɥɶɤɨ ɫɬɪɭɤɬɭɪɭ ɞɜɭɯɩɟɬɥɟɜɨɣ ɩɨɪɚɜɤɢ (2)
=2N . ȼ ɪɚɛɨɬɟ ДγЖ ɛɵɥɨ ɭɫɬɚɧɨɜɥɟɧɨ ɱɬɨ 

(2) 7 2 2
=2 1 2 3= [ (G, N) (G, N) WW (G, N) W W ].N d z L L L    

ɝɞɟ ɹɜɧɵɣ ɜɢɞ ɮɭɧɤɰɢɣ iL  ɬɚɤɠɟ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɪɚɛɨɬɟ ДγЖ.   

 

Ȼɥɚɝɨɞɚɪɧɨɫɬɢ: Ɋɚɛɨɬɚ ɜɵɩɨɥɧɟɧɚ ɫ ɩɨɞɞɟɪɠɤɨɣ Ɋɨɫɫɢɣɫɤɨɝɨ ɇɚɭɱɧɨɝɨ Ɏɨɧɞɚ. 
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