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ɈɐȿɇɂȼȺɇɂȿ ɉȺɊȺɆȿɌɊɈȼ ȺȼɌɈɊȿȽɊȿɋɋɂɂ 
ȽȿȽȿɇȻȺɍɗɊȺ ɉɊɂ ɇȺɅɂɑɂɂ ɉɈɆȿɏɂ ɇȺȻɅɘȾȿɇɂə 

 
Ⱦ.ȼ. ɂɜɚɧɨɜ 

ɋɚɦɚɪɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ ɩɭɬɟɣ ɫɨɨɛщɟɧɢɹ 
 
Ɋɚɡɪɚɛɨɬɚɧ ɤɪɢɬɟɪɢɣ ɞɥɹ ɨɰɟɧɢɜɚɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɚɜɬɨɪɟɝɪɟɫɫɢɢ Ƚɟɝɟɧɛɚɭɷɪɚ. Ⱦɨɤɚɡɚɧɚ ɫɢɥɶɧɚɹ 
ɫɨɫɬɨɹɬɟɥɶɧɨɫɬɶ ɩɨɥɭɱɚɟɦɵɯ ɨɰɟɧɨɤ. ɑɢɫɥɟɧɧɵɣ ɷɤɫɩɟɪɢɦɟɧɬ ɩɨɤɚɡɚɥ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ ɚɥɝɨɪɢɬɦɚ, ɚ 
ɬɚɤɠɟ ɛɨɥɟɟ ɜɵɨɫɨɤɭɸ ɬɨɱɧɨɫɬɶ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɦɟɬɨɞɨɦ ɧɚɢɦɟɧɶɲɢɯ ɤɜɚɞɪɚɬɨɜ (ɆɇɄ). 
 

ȼ ɩɨɫɥɟɞɧɢɟ ɝɨɞɵ ɞɥɹ ɚɧɚɥɢɡɚ ɜɪɟɦɟɧɧɵɯ ɪɹɞɨɜ ɜɫɟ ɛɨɥɶɲɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ 
ɩɨɥɭɱɚɸɬ ɩɪɨɰɟɫɫɵ ɞɥɢɧɧɨɣ ɩɚɦɹɬɢ. Ⱦɥɢɧɧɚɹ ɩɚɦɹɬɶ, ɢɥɢ ɞɨɥɝɨɫɪɨɱɧɚɹ ɡɚɜɢɫɢɦɨɫɬɶ – 

ɷɬɨ ɫɜɨɣɫɬɜɨ, ɤɨɬɨɪɨɟ ɨɩɢɫɵɜɚɟɬ ɤɨɪɪɟɥɹɰɢɨɧɧɭɸ ɫɬɪɭɤɬɭɪɭ ɜɵɫɨɤɨɝɨ ɩɨɪɹɞɤɚ 
ɜɪɟɦɟɧɧɨɝɨ ɪɹɞɚ. ȼ ɫɥɭɱɚɟ, ɟɫɥɢ ɪɹɞ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɞɥɢɧɧɨɣ ɩɚɦɹɬɶɸ, ɬɨ ɡɚɜɢɫɢɦɨɫɬɶ 

ɫɭщɟɫɬɜɭɟɬ ɞɚɠɟ ɦɟɠɞɭ ɞɚɥɟɤɨ ɨɬɞɚɥɟɧɧɵɦɢ ɞɪɭɝ ɨɬ ɞɪɭɝɚ ɜɨ ɜɪɟɦɟɧɢ ɧɚɛɥɸɞɟɧɢɹɦɢ Д1Ж. 
Ɍɢɩɢɱɧɵɦɢ ɩɪɟɞɫɬɚɜɢɬɟɥɹɦɢ ɬɚɤɢɯ ɦɨɞɟɥɟɣ, ɹɜɥɹɸɬɫɹ FARMA (Fractional 

differencing Auto-regressive Moving-average) ɩɪɨɰɟɫɫɵ. ȼ ɨɫɧɨɜɟ ɷɬɢɯ ɦɨɞɟɥɟɣ ɥɟɠɢɬ 
ɩɨɧɹɬɢɟ ɪɚɡɧɨɫɬɢ ɞɪɨɛɧɨɝɨ ɩɨɪɹɞɤɚ. ȼ Дβ,γЖ ɪɚɫɫɦɨɬɪɟɧɚ ɢɞɟɧɬɢɮɢɤɚɰɢɹ ɚɜɬɨɪɟɝɪɟɫɫɢɢ ɫ 
ɪɚɡɧɨɫɬɹɦɢ ɞɪɨɛɧɨɝɨ ɩɨɪɹɞɤɚ ɩɪɢ ɧɚɥɢɱɢɢ ɩɨɦɟɯ ɧɚɛɥɸɞɟɧɢɹ.  

Ɉɞɧɨ ɢɡ ɨɛɨɛщɟɧɢɣ ɪɚɡɧɨɫɬɢ ɞɪɨɛɧɨɝɨ ɩɨɪɹɞɤɚ ɦɨɠɟɬ ɛɵɬɶ ɫɞɟɥɚɧɨ ɧɚ ɨɫɧɨɜɟ 
ɦɧɨɝɨɱɥɟɧɨɜ Ƚɟɝɟɧɛɚɭɷɪɚ. Ⱦɚɧɧɵɟ ɚɜɬɨɪɟɝɪɟɫɫɢɢ ɧɚɯɨɞɹɬ ɩɪɢɦɟɧɟɧɢɟ ɜ ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɢ 
ɞɪɭɝɢɯ ɡɚɞɚɱɚɯ. Ɉɞɧɚɤɨ ɦɟɬɨɞɵ ɨɰɟɧɢɜɚɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɩɪɢ ɧɚɥɢɱɢɢ ɩɨɦɟɯɢ ɧɚɛɥɸɞɟɧɢɹ 
ɧɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɨɬɫɭɬɫɬɜɭɸɬ. 

ɉɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱɢ. ȼɪɟɦɟɧɧɨɣ ɪɹɞ, ɨɩɢɫɵɜɚɟɬɫɹ ɥɢɧɟɣɧɵɦɢ  ɫɬɨɯɚɫɬɢɱɟɫɤɢɦɢ 
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Ⱦɥɹ ɩɪɚɤɬɢɱɟɫɤɨɣ ɪɟɚɥɢɡɚɰɢɢ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɪɟɤɭɪɪɟɧɬɧɵɟ ɮɨɪɦɭɥɵμ 
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ɉɭɫɬɶ ɜɵɩɨɥɧɟɧɵ ɭɫɥɨɜɢɹμ 
1. Ⱦɢɧɚɦɢɱɟɫɤɚɹ ɫɢɫɬɟɦɚ ɭɫɬɨɣɱɢɜɚɹ. ɂɫɬɢɧɧɵɟ ɩɚɪɚɦɟɬɪɵ ɫɢɫɬɟɦɵ ɩɪɢɧɚɞɥɟɠɚɬ 

ɤɨɦɩɚɤɬɧɨɦɭ ɦɧɨɠɟɫɬɜɭ ~ . 

β. ɉɨɦɟɯɢ }{ i , i  ɫɬɚɬɢɫɬɢɱɟɫɤɢ ɧɟɡɚɜɢɫɢɦɵɟ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ.  }{ i , i - 

ɫɬɚɰɢɨɧɚɪɧɵɟ ɜ ɫɨɜɨɤɭɩɧɨɫɬɢ ɜ ɭɡɤɨɦ ɫɦɵɫɥɟ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɧɟɡɚɜɢɫɢɦɵɯ 
ɫɥɭɱɚɣɧɵɯ ɜɟɤɬɨɪɨɜ ɫ ,0}{ iE   ,0}{ iE  ,0}{ 22  iE  0}{ 22  iE  ɢ ɞɥɹ 
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ɧɟɤɨɬɨɪɵɯ ɩɨɫɬɨɹɧɧɵɯ   ɢ  : i   ɢ  i  ɩ.ɧ., ɝɞɟ E - ɨɩɟɪɚɬɨɪ 

ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɨɠɢɞɚɧɢɹ. 
3. }{ i  ɫɬɚɬɢɫɬɢɱɟɫɤɢ ɧɟ ɡɚɜɢɫɢɬ ɨɬ  .i  

4. Ⱦɥɹ ɩɨɦɟɯɢ  i  ɜɵɩɨɥɧɟɧɨ  ɭɫɥɨɜɢɟ 
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ɩɨɥɨɠɢɬɟɥɶɧɨ ɨɩɪɟɞɟɥɟɧɚ. 
6. Ⱥɩɪɢɨɪɧɨ ɢɡɜɟɫɬɧɨ ɫɨɨɬɧɨɲɟɧɢɟ 22

  . 

ɇɟɨɛɯɨɞɢɦɨ ɨɰɟɧɢɬɶ ɧɟɢɡɜɟɫɬɧɵɟ ɤɨɷɮɮɢɰɢɟɧɬɵ  ɭɪɚɜɧɟɧɢɹ (1) ɩɨ ɧɚɛɥɸɞɟɧɢɹɦ 
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Ʌɟɦɦɚ 1. ɉɭɫɬɶ ɜɵɩɨɥɧɟɧɵ ɩɪɟɞɩɨɥɨɠɟɧɢɹ 1-γ, ɬɨɝɞɚ 0)( iE . 
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Ʌɟɦɦɚ β. ɉɭɫɬɶ ɜɵɩɨɥɧɟɧɵ ɩɪɟɞɩɨɥɨɠɟɧɢɹ β-6, ɬɨɝɞɚ ɞɢɫɩɟɪɫɢɹ ɨɛɨɛɳɟɧɧɨɣ 
ɨɲɢɛɤɢ ɪɚɜɧɚ 
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Ɋɢɫɭɧɨɤ  1 – Ⱥɜɬɨɤɨɪɪɟɥɹɰɢɨɧɧɚɹ ɮɭɧɤɰɢɹ ɭɪɚɜɧɟɧɢɹ (4) 

 

Ʉɨɥɢɱɟɫɬɜɨ ɧɚɛɥɸɞɟɧɢɣ .2000N  

Ɋɟɡɭɥɶɬɚɬɵ ɫɪɚɜɧɢɜɚɥɢɫɶ ɩɨ  ɫɥɟɞɭɸщɢɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦμ 
ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɨɰɟɧɢɜɚɧɢɹ ɩɚɪɚɦɟɬɪɨɜμ     

,100ˆ
0

0
00   

ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɦɨɞɟɥɢɪɨɜɚɧɢɹμ  
%100ˆ  zzzz , 

ɝɞɟ  T
Ni zzz ,,  ɜɟɤɬɨɪ ɜɵɯɨɞɧɨɣ ɧɟɧɚɛɥɸɞɚɟɦɨɣ ɩɟɪɟɦɟɧɧɨɣ,  T

Ni zzz ˆ,,ˆˆ   

ɨɰɟɧɤɚ ɜɟɤɬɨɪɚ ɜɵɯɨɞɧɨɣ ɧɟɧɚɛɥɸɞɚɟɦɨɣ ɩɟɪɟɦɟɧɧɨɣ, ɩɨɥɭɱɟɧɧɚɹ ɫ ɩɨɦɨщɶɸ ɦɨɞɟɥɢ. 
ȼ ɬɚɛɥɢɰɟ  ɩɪɢɜɟɞɟɧɵ ɡɧɚɱɟɧɢɹ  ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɩɨɝɪɟɲɧɨɫɬɟɣ,  ɞɥɹ ɨɬɧɨɲɟɧɢɣ 

“ɲɭɦ-ɫɢɝɧɚɥ”, ɭɤɚɡɚɧɧɵɯ ɜ ɬɚɛɥɢɰɟ.  
 

Ɍɚɛɥɢɰɚ 1. Ɉɬɧɨɫɢɬɟɥɶɧɵɟ ɩɨɝɪɟɲɧɨɫɬɢ ɨɰɟɧɢɜɚɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɢ ɦɨɞɟɥɢɪɨɜɚɧɢɹ 

 

z  

  z  

Ʉɪɢɬɟɪɢɣ (γ), % ɆɇɄ, % Ʉɪɢɬɟɪɢɣ (γ),% ɆɇɄ, % 

0.05 1.20 5.77 2.56 1.54 

0.1 8.05 15.21 2.81 13.49 

0.15 23.63 29.50 6.16 24.23 

 



 

270 

 
Ɋɢɫɭɧɨɤ  β. ȼɵɯɨɞɧɨɣ ɫɢɝɧɚɥ,  ɪɚɫɫɱɢɬɚɧɧɵɣ ɩɨ ɢɫɬɢɧɧɵɦ ɢ ɨɰɟɧɟɧɧɵɦ ɩɚɪɚɦɟɬɪɚɦ ɩɪɢ 15.0 z  
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