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ɋɚɦɚɪɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɚɷɪɨɤɨɫɦɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ ɢɦ. ɚɤɚɞɟɦɢɤɚ ɋ.ɉ. Ʉɨɪɨɥёɜɚ 
(ɧɚɰɢɨɧɚɥɶɧɨ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ) 

 
Ɋɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɞɜɢɠɟɧɢɟ ɧɚɧɨɫɩɭɬɧɢɤɚ ɫ ɦɚɥɨɣ ɚɫɢɦɦɟɬɪɢɟɣ, ɫɨɜɟɪɲɚɸщɟɝɨ ɧɟɭɩɪɚɜɥɹɟɦɵɣ ɫɩɭɫɤ ɜ 
ɚɬɦɨɫɮɟɪɟ ɫ ɨɤɨɥɨɡɟɦɧɨɣ ɨɪɛɢɬɵ. ɇɚɧɨɫɩɭɬɧɢɤ ɹɜɥɹɟɬɫɹ ɬɜɟɪɞɵɦ ɬɟɥɨɦ, ɢɦɟɸщɢɦ ɮɨɪɦɭ ɩɪɹɦɨɭɝɨɥɶɧɨɝɨ 
ɩɚɪɚɥɥɟɥɟɩɢɩɟɞɚ. ɉɪɢ ɱɢɫɥɟɧɧɨɦ ɦɨɞɟɥɢɪɨɜɚɧɢɢ ɢɫɫɥɟɞɭɟɬɫɹ ɪɟɡɨɧɚɧɫɧɵɣ ɷɮɮɟɤɬ, ɩɪɢɜɨɞɹщɢɣ ɤ ɫɦɟɧɟ 
ɧɚɩɪɚɜɥɟɧɢɹ ɜɪɚщɟɧɢɹ ɧɚɧɨɫɩɭɬɧɢɤɚ ɩɪɢ ɦɚɥɨɦ ɢɡɦɟɧɟɧɢɢ ɧɚɱɚɥɶɧɵɯ ɡɧɚɱɟɧɢɣ ɭɝɥɨɜɨɣ ɫɤɨɪɨɫɬɢ.    

 

ȼɜɟɞɟɧɢɟ. ɂɡɜɟɫɬɧɨ [1], ɱɬɨ ɜɥɢɹɧɢɟ ɜɨɡɦɭщɚɸщɢɯ ɦɨɦɟɧɬɨɜ ɨɬ ɧɚɥɢɱɢɹ ɦɚɫɫɨɜɨɣ 
ɢ ɚɷɪɨɞɢɧɚɦɢɱɟɫɤɨɣ ɚɫɢɦɦɟɬɪɢɣ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɪɟɡɨɧɚɧɫɧɵɦ ɹɜɥɟɧɢɹɦ ɜ ɩɪɨɰɟɫɫɟ 
ɫɩɭɫɤɚ ɬɜɟɪɞɨɝɨ ɬɟɥɚ ɜ ɚɬɦɨɫɮɟɪɟ. ɍɤɚɡɚɧɧɵɟ ɪɟɡɨɧɚɧɫɧɵɟ ɹɜɥɟɧɢɹ ɦɨɝɭɬ ɹɜɢɬɶɫɹ 
ɩɪɢɱɢɧɨɣ ɧɚɪɭɲɟɧɢɣ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɨɝɪɚɧɢɱɟɧɢɣ ɩɨ ɭɝɥɭ ɚɬɚɤɢ ɢɥɢ ɭɝɥɨɜɨɣ ɫɤɨɪɨɫɬɶ 
ɬɟɥɚ. ȼ ɱɚɫɬɧɨɫɬɢ, ɩɪɢ ɞɥɢɬɟɥɶɧɨɦ ɪɟɡɨɧɚɧɫɟ ɩɪɨɢɫɯɨɞɢɬ ɫɭщɟɫɬɜɟɧɧɨɟ ɭɜɟɥɢɱɟɧɢɟɦ ɭɝɥɚ 
ɚɬɚɤɢ. Ʉɪɨɦɟ ɬɨɝɨ, ɜ ɧɟɤɨɬɨɪɵɯ ɫɥɭɱɚɹɯ ɪɟɚɥɢɡɭɟɬɫɹ ɫɢɥɶɧɚɹ ɪɚɫɤɪɭɬɤɚ ɚɫɢɦɦɟɬɪɢɱɧɨɝɨ 
ɬɟɥɚ ɨɬɧɨɫɢɬɟɥɶɧɨ ɝɥɚɜɧɨɣ ɨɫɢ ɫ ɧɚɢɦɟɧɶɲɢɦ ɦɨɦɟɧɬɨɦ ɢɧɟɪɰɢɢ [2], [3]. ȼ ɩɪɨɰɟɫɫɟ 
ɱɢɫɥɟɧɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɞɜɢɠɟɧɢɹ ɧɚɧɨɫɩɭɬɧɢɤɚ ɫ ɦɚɥɨɣ ɚɫɢɦɦɟɬɪɢɟɣ (ɤɚɤ ɬɜɟɪɞɨɝɨ 
ɬɟɥɚ) ɜ ɚɬɦɨɫɮɟɪɟ ɛɵɥɚ ɨɛɧɚɪɭɠɟɧɚ ɦɚɥɚɹ ɨɛɥɚɫɬɶ ɡɧɚɱɟɧɢɣ ɧɚɱɚɥɶɧɨɣ ɭɝɥɨɜɨɣ ɫɤɨɪɨɫɬɢ, 
ɫɩɨɫɨɛɫɬɜɭɸщɚɹ ɫɦɟɧɟ ɧɚɩɪɚɜɥɟɧɢɹ ɜɪɚщɟɧɢɹ ɧɚɧɨɫɩɭɬɧɢɤɚ. ɉɨɫɪɟɞɫɬɜɨɦ ɱɢɫɥɟɧɧɨɝɨ 
ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɪɟɲɚɟɬɫɹ ɡɚɞɚɱɚ ɩɨ ɢɡɭɱɟɧɢɸ ɷɜɨɥɸɰɢɨɧɧɨɝɨ ɪɟɡɨɧɚɧɫɧɨɝɨ ɷɮɮɟɤɬɚ, 
ɩɪɢɜɨɞɹщɟɝɨ ɤ ɫɦɟɧɟ ɧɚɩɪɚɜɥɟɧɢɹ ɜɪɚщɟɧɢɹ ɧɚɧɨɫɩɭɬɧɢɤɚ ɫ ɧɚɱɚɥɶɧɨɣ ɭɝɥɨɜɨɣ 
ɫɤɨɪɨɫɬɶɸ, ɩɪɢɧɚɞɥɟɠɚщɟɣ ɭɤɚɡɚɧɧɨɣ ɦɚɥɨɣ ɨɛɥɚɫɬɢ.     

Ɇɚɬɟɦɚɬɢɱɟɫɤɚɹ ɦɨɞɟɥɶ. ɍɪɚɜɧɟɧɢɹ ɞɜɢɠɟɧɢɹ ɧɚɧɨɫɩɭɬɧɢɤɚ ɨɬɧɨɫɢɬɟɥɶɧɨ 
ɰɟɧɬɪɚ ɦɚɫɫ, ɨɩɢɫɵɜɚɸɬɫɹ ɩɪɢɛɥɢɠɟɧɧɨɣ ɧɟɥɢɧɟɣɧɨɣ ɫɢɫɬɟɦɨɣ ɨɛɵɤɧɨɜɟɧɧɵɯ 
ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɯ ɭɪɚɜɧɟɧɢɣ [4]:  
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ɚɷɪɨɞɢɧɚɦɢɱɟɫɤɢɯ ɦɨɦɟɧɬɨɜ ɨɬ ɧɟɫɢɦɦɟɬɪɢɢ ɮɨɪɦɵ ɧɚɧɨɫɩɭɬɧɢɤɚ, ɡɚɞɚɧɧɵɟ  ɜ  
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ɋɢɫɬɟɦɚ ɭɪɚɜɧɟɧɢɣ (1)-(4) ɢɧɬɟɝɪɢɪɭɟɬɫɹ ɫɨɜɦɟɫɬɧɨ ɫ ɫɢɫɬɟɦɨɣ ɢɡ ɬɪɟɯ 
ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɯ ɭɪɚɜɧɟɧɢɣ, ɨɩɢɫɵɜɚɸщɢɯ ɢɡɦɟɧɟɧɢɟ ɩɚɪɚɦɟɬɪɨɜ ɞɜɢɠɟɧɢɹ ɰɟɧɬɪɚ 
ɦɚɫɫ ɧɚɧɨɫɩɭɬɧɢɤɚ, ɡɚɩɢɫɵɜɚɟɦɚɹ ɜ ɢɡɜɟɫɬɧɨɣ ɮɨɪɦɟ [1].  
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Ɋɟɡɭɥɶɬɚɬɵ ɱɢɫɥɟɧɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ. ɉɪɢ ɱɢɫɥɟɧɧɨɦ ɦɨɞɟɥɢɪɨɜɚɧɢɢ 
ɜɪɚщɚɬɟɥɶɧɨɝɨ ɞɜɢɠɟɧɢɹ ɧɚɧɨɫɩɭɬɧɢɤɚ ɫ ɦɚɫɫɨɣ 5 ɤɢɥɨɝɪɚɦɦ ɜ ɢɫɫɥɟɞɭɟɦɨɣ ɨɛɥɚɫɬɢ 
ɩɨɥɨɠɢɬɟɥɶɧɵɯ ɡɧɚɱɟɧɢɣ ɧɚɱɚɥɶɧɨɣ ɭɝɥɨɜɨɣ ɫɤɨɪɨɫɬɢ 1 2(0) [ (0), (0)]

x x x
     ɛɵɥɢ 

ɜɵɹɜɥɟɧɵ ɬɪɢ ɜɢɞɚ ɷɜɨɥɸɰɢɢ ɭɝɥɨɜɨɣ ɫɤɨɪɨɫɬɢ ɧɚɧɨɫɩɭɬɧɢɤɚ. Ɉɫɬɚɧɨɜɢɦɫɹ  ɧɚ ɧɢɯ 
ɩɨɞɪɨɛɧɟɟ. 

ɋɥɭɱɚɣ ɩɟɪɜɵɣ 2(0) (0)
x x

  . ɇɚ ɪɢɫɭɧɤɟ 1 ɜɟɪɯɧɹɹ ɤɪɢɜɚɹ ɨɩɢɫɵɜɚɟɬ 
ɧɟɪɟɡɨɧɚɧɫɧɨɟ ɢɡɦɟɧɟɧɢɟ ɭɝɥɨɜɨɣ ɫɤɨɪɨɫɬɢ ( )

x
t . Ⱦɜɟ ɫɢɦɦɟɬɪɢɱɧɵɟ ɨɬɧɨɫɢɬɟɥɶɧɨ ɨɫɢ 

ɚɛɫɰɢɫɫ ɤɪɢɜɵɟ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɢɡɦɟɧɟɧɢɸ ɪɟɡɨɧɚɧɫɧɵɯ ɡɧɚɱɟɧɢɣ ɭɝɥɨɜɨɣ ɫɤɨɪɨɫɬɢ (5). 
ɂɡ ɪɢɫɭɧɤɚ 1 ɫɥɟɞɭɟɬ, ɱɬɨ ɜ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɦ ɫɥɭɱɚɟ ɧɚɧɨɫɩɭɬɧɢɤ ɩɪɢɨɛɪɟɬɚɟɬ 
ɡɧɚɱɢɬɟɥɶɧɭɸ ɩɨɥɨɠɢɬɟɥɶɧɭɸ ɭɝɥɨɜɭɸ ɫɤɨɪɨɫɬɶɸ. ɉɪɢ ɷɬɨɦ ɜ ɨɤɪɟɫɬɧɨɫɬɢ ɪɟɡɨɧɚɧɫɧɨɣ 
ɤɪɢɜɨɣ ɨɫɭщɟɫɬɜɥɹɟɬɫɹ ɭɜɟɥɢɱɟɧɢɟ ( )

x
t . ȼ ɞɚɥɶɧɟɣɲɟɦ,  ɩɪɢ ɭɞɚɥɟɧɢɢ ɨɬ ɪɟɡɨɧɚɧɫɧɵɯ 

ɡɧɚɱɟɧɢɣ ɭɝɥɨɜɚɹ ɫɤɨɪɨɫɬɶ ɧɚɧɨɫɩɭɬɧɢɤɚ ɫɬɚɛɢɥɢɡɢɪɭɟɬɫɹ. ɉɪɢ ɩɨɫɬɪɨɟɧɢɢ ɪɢɫɭɧɤɚ 1 
ɧɚɱɚɥɶɧɚɹ ɭɝɥɨɜɚɹ ɫɤɨɪɨɫɬɶ ɛɵɥɚ ɪɚɜɧɚ: (0) 1.85

x
   ɪɚɞ/ɫ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜ ɩɟɪɜɨɦ 

ɫɥɭɱɚɟ ɧɚɛɥɸɞɚɟɬɫɹ ɫɭщɟɫɬɜɟɧɧɨɟ ɭɜɟɥɢɱɟɧɢɟ ɭɝɥɨɜɨɣ ɫɤɨɪɨɫɬɢ ɧɚɧɨɫɩɭɬɧɢɤɚ. 
ɇɚɩɪɚɜɥɟɧɢɟ ɟɝɨ ɜɪɚщɟɧɢɹ ɨɫɬɚɟɬɫɹ ɧɟɢɡɦɟɧɧɵɦ. 
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Ɋɢɫɭɧɨɤ 1 – ɂɡɦɟɧɟɧɢɟ ɭɝɥɨɜɨɣ ɫɤɨɪɨɫɬɢ ɜ ɩɟɪɜɨɦ ɫɥɭɱɚɟ 

 

 ɋɥɭɱɚɣ ɜɬɨɪɨɣ 1(0) (0)
x x

  . ɂɡ ɪɢɫɭɧɤɚ β ɫɥɟɞɭɟɬ, ɱɬɨ ɜ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɦ 
ɫɥɭɱɚɟ, ɚɧɚɥɨɝɢɱɧɨ ɩɟɪɜɨɦɭ ɫɥɭɱɚɸ, ɩɪɨɢɫɯɨɞɢɬ ɧɟɤɨɬɨɪɨɟ ɩɨɥɨɠɢɬɟɥɶɧɨɟ ɭɜɟɥɢɱɟɧɢɟ 
ɭɝɥɨɜɨɣ ɫɤɨɪɨɫɬɢ ɨɬ ɧɚɱɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ (0) 1,5

x
   ɪɚɞ/ɫ. ȼ ɨɤɪɟɫɬɧɨɫɬɢ ɩɨɥɨɠɢɬɟɥɶɧɨɣ 

ɪɟɡɨɧɚɧɫɧɨɣ ɤɪɢɜɨɣ ɩɪɨɢɫɯɨɞɢɬ ɭɜɟɥɢɱɟɧɢɟ ( )
x

t , ɤɨɬɨɪɨɟ ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ ɭɜɟɥɢɱɟɧɢɟɦ 
ɚɦɩɥɢɬɭɞɵ ɤɨɥɟɛɚɧɢɣ. ɍɜɟɥɢɱɟɧɢɟ ɚɦɩɥɢɬɭɞɵ ɤɨɥɟɛɚɧɢɣ ɫɩɨɫɨɛɫɬɜɭɟɬ ɩɪɨɯɨɞɭ ɫɢɫɬɟɦɵ 
ɱɟɪɟɡ ɪɟɡɨɧɚɧɫ, ɤɨɬɨɪɵɣ ɧɚɛɥɸɞɚɟɬɫɹ ɩɪɢ ɩɨɥɨɠɢɬɟɥɶɧɵɯ ɭɝɥɨɜɵɯ ɫɤɨɪɨɫɬɹɯ. Ɂɚɬɟɦ 
ɭɝɥɨɜɚɹ ɫɤɨɪɨɫɬɶ ɷɜɨɥɸɰɢɨɧɢɪɭɟɬ ɢɡ ɩɨɥɨɠɢɬɟɥɶɧɨɣ ɜ ɨɬɪɢɰɚɬɟɥɶɧɭɸ ɨɛɥɚɫɬɶ ɫɜɨɢɯ 
ɡɧɚɱɟɧɢɣ ɫ ɩɨɫɥɟɞɭɸщɟɣ ɪɟɚɥɢɡɚɰɢɟɣ ɞɥɢɬɟɥɶɧɨɝɨ ɪɟɡɨɧɚɧɫɚ. 

 
Ɋɢɫɭɧɨɤ β – ɂɡɦɟɧɟɧɢɟ ɭɝɥɨɜɨɣ ɫɤɨɪɨɫɬɢ ɜɨ ɜɬɨɪɨɦ ɫɥɭɱɚɟ   

 

ɋɪɚɜɧɢɜɚɹ ɪɢɫɭɧɤɢ 1-β, ɦɨɠɧɨ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɩɪɢ ɜɟɥɢɱɢɧɚɯ ɧɚɱɚɥɶɧɨɣ ɭɝɥɨɜɨɣ ɫɤɨɪɨɫɬɢ, 
ɹɜɥɹɸщɢɯ ɝɪɚɧɢɰɚɦɢ ɨɬɪɟɡɤɚ 1 2(0) [ (0), (0)]

x x x
    , ɜ ɩɪɨɰɟɫɫɟ ɷɜɨɥɸɰɢɢ ( )

x
t  

ɪɟɚɥɢɡɭɸɬɫɹ ɩɪɨɬɢɜɨɩɨɥɨɠɧɵɟ ɧɚɩɪɚɜɥɟɧɢɹ ɜɪɚщɚɬɟɥɶɧɨɝɨ ɞɜɢɠɟɧɢɹ.  
ɋɥɭɱɚɣ ɬɪɟɬɢɣ 1 2(0) [ (0), (0)]

x x x
    . ɋɥɭɱɚɢ 1-β ɹɜɥɹɸɬɫɹ ɞɨɜɨɥɶɧɨ 

ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɦɢ, ɜ ɨɬɥɢɱɢɢ ɨɬ ɫɥɭɱɚɹ ɩɨɤɚɡɚɧɧɨɝɨ ɧɚ ɪɢɫɭɧɤɟ γ. ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ 
ɭɝɥɨɜɚɹ ɫɤɨɪɨɫɬɶ ( )

x
t  ɡɚɩɨɥɧɹɟɬ ɨɛɥɚɫɬɶ, ɨɝɪɚɧɢɱɟɧɧɭɸ ɫɜɟɪɯɭ ɫɜɨɟɣ ɧɚɢɛɨɥɶɲɟɣ 

ɩɨɥɨɠɢɬɟɥɶɧɨɣ ɜɟɥɢɱɢɧɨɣ, ɚ ɫɧɢɡɭ ɨɬɪɢɰɚɬɟɥɶɧɨɣ ɜɟɬɜɶɸ ɪɟɡɨɧɚɧɫɧɨɣ ɤɪɢɜɨɣ. ɉɪɢ 
ɩɨɫɬɪɨɟɧɢɢ ɪɢɫɭɧɤɚ γ ɧɚɱɚɥɶɧɚɹ ɭɝɥɨɜɚɹ ɫɤɨɪɨɫɬɶ ɛɵɥɚ ɪɚɜɧɚμ (0) 1,6

x
   ɪɚɞ/ɫ.     
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Ɋɢɫɭɧɨɤ γ – ɂɡɦɟɧɟɧɢɟ ɭɝɥɨɜɨɣ ɫɤɨɪɨɫɬɢ ɜ ɬɪɟɬɶɟɦ ɫɥɭɱɚɟ 

 

Ɂɚɤɥɸɱɟɧɢɟ. ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɩɨɤɚɡɵɜɚɟɬɫɹ, ɱɬɨ ɩɪɢ ɢɫɫɥɟɞɨɜɚɧɢɢ ɜɪɚщɚɬɟɥɶɧɨɝɨ 
ɞɜɢɠɟɧɢɹ ɧɚɧɨɫɩɭɬɧɢɤɚ ɫ ɦɚɥɨɣ ɚɫɢɦɦɟɬɪɢɟɣ, ɫɨɜɟɪɲɚɸщɟɝɨ ɧɟɭɩɪɚɜɥɹɟɦɵɣ ɫɩɭɫɤ ɜ 
ɚɬɦɨɫɮɟɪɟ, ɫɥɟɞɭɟɬ ɭɱɢɬɵɜɚɬɶ ɬɨɱɧɨɟ ɡɧɚɱɟɧɢɟ ɧɚɱɚɥɶɧɨɣ ɭɝɥɨɜɨɣ ɫɤɨɪɨɫɬɢ (0)

x
 . ȼ 

ɩɪɨɰɟɫɫɟ ɱɢɫɥɟɧɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɛɵɥɚ ɨɛɧɚɪɭɠɟɧɚ ɦɚɥɚɹ ɨɛɥɚɫɬɶ ɡɧɚɱɟɧɢɣ ɧɚɱɚɥɶɧɨɣ 
ɭɝɥɨɜɨɣ ɫɤɨɪɨɫɬɢ, ɫɩɨɫɨɛɫɬɜɭɸщɚɹ ɢɡɦɟɧɟɧɢɸ ɧɚɩɪɚɜɥɟɧɢɹ ɜɪɚщɟɧɢɹ ɫɩɭɬɧɢɤɚ. ȼ 
ɪɟɡɭɥɶɬɚɬɟ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɛɵɥɢ ɜɵɹɜɥɟɧɵ ɞɜɚ ɢɡɜɟɫɬɧɵɯ ɯɚɪɚɤɬɟɪɧɵɯ ɫɥɭɱɚɹ ɜ ɩɨɜɟɞɟɧɢɢ 
ɭɝɥɨɜɨɣ ɫɤɨɪɨɫɬɢ, ɪɟɚɥɢɡɭɸщɢɯɫɹ ɧɚ ɝɪɚɧɢɰɚɯ ɞɚɧɧɨɣ ɦɚɥɨɣ ɨɛɥɚɫɬɢ. ȿɫɥɢ ɭɝɥɨɜɚɹ 
ɫɤɨɪɨɫɬɶ, ɜɵɛɢɪɚɥɚɫɶ ɢɡ ɩɪɢɧɚɞɥɟɠɚщɟɣ ɞɚɧɧɨɣ ɦɚɥɨɣ ɨɛɥɚɫɬɢ ɡɧɚɱɟɧɢɣ, ɬɨ ɧɚɛɥɸɞɚɥɢɫɶ 
ɜɵɫɨɤɨɚɦɩɥɢɬɭɞɧɵɟ ɤɨɥɟɛɚɧɢɹ ɭɝɥɨɜɨɣ ɫɤɨɪɨɫɬɢ ( )

x
t . ɉɪɢ ɷɬɨɦ ɭɝɥɨɜɚɹ ɫɤɨɪɨɫɬɶ 

ɫɨɜɟɪɲɚɥɚ ɤɨɥɟɛɚɧɢɹ ɦɟɠɞɭ ɫɜɨɢɦɢ ɩɨɥɨɠɢɬɟɥɶɧɵɦɢ ɢ ɨɬɪɢɰɚɬɟɥɶɧɵɦɢ ɡɧɚɱɟɧɢɹɦɢ. 
ɉɪɟɞɫɬɚɜɥɹɟɬ ɢɧɬɟɪɟɫ ɞɚɥɶɧɟɣɲɟɟ ɢɡɭɱɟɧɢɟ, ɪɚɫɫɦɨɬɪɟɧɧɨɝɨ ɡɞɟɫɶ ɹɜɥɟɧɢɹ ɫɦɟɧɵ ɡɧɚɤɚ 

( )
x

t , ɤɨɬɨɪɨɟ ɦɨɠɟɬ ɛɵɬɶ ɩɪɨɜɟɞɟɧɨ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɢɡɜɟɫɬɧɵɯ ɬɟɨɪɟɬɢɱɟɫɤɢɯ ɦɟɬɨɞɨɜ.    
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