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ɊȿɎȿɊȺɌ 
 

 ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɩɨ ɬɟɦɟ «Ʉɭɛɚɬɭɪɧɵɟ ɮɨɪɦɭɥɵ ɫ 
ɭɡɥɚɦɢ ɧɚ Пτ-cɟɬɤɚɯ» ɫɨɞɟɪɠɢɬ 62 ɫɬɪɚɧɢɰ ɬɟɤɫɬɨɜɨɝɨ ɞɨɤɭɦɟɧɬɚ, 5 ɩɪɢɥɨɠɟɧɢɣ, 
7 ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ, 39 ɬɚɛɥɢɰ, 16 ɢɥɥɸɫɬɪɚɰɢɣ. 
 ɄɍȻȺɌɍɊɇɕȿ ɎɈɊɆɍɅɕ, Пτ-ɋȿɌɄɂ, ɊȺȼɇɈɆȿɊɇɕȿ ɋȿɌɄɂ, 
ɉȺɊȺɅɅȿɉɂɉȾȿȺɅɖɇɕȿ ɋȿɌɄɂ, ɄɅȺɋɋɕ ɎɍɇɄɐɂɃ 𝑆𝑝ሺܣ௜భ,…,௜𝑠ሻ ,   ܪ𝛼(ܮ௜భ,…,௜𝑠),  ଵܹሺܮ௜భ,…,௜𝑠ሻ ȺɊɂɎɆȿɌɂɑȿɋɄɂɃ ɂ ɋȼȿɊɏȻɕɋɌɊɕɃ 
ȺɅȽɈɊɂɌɆɕ ɉɈɋɌɊɈȿɇɂə Пτ–ɋȿɌɈɄ. 
 ɐɟɥɢ ɢ ɡɚɞɚɱɢ ɪɚɛɨɬɵ: 

–ɢɡɭɱɟɧɢɟ ɚɪɢɮɦɟɬɢɱɟɫɤɨɝɨ ɢ ɫɜɟɪɯɛɵɫɬɪɨɝɨ ɚɥɝɨɪɢɬɦɨɜ ɩɨɫɬɪɨɟɧɢɹ Пτ-
ɫɟɬɨɤ, ɫɪɚɜɧɟɧɢɟ ɢɯ ɛɵɫɬɪɨɞɟɣɫɬɜɢɹ ɜ ɞɜɭɦɟɪɧɨɦ ɫɥɭɱɚɟ; 

–ɢɫɫɥɟɞɨɜɚɧɢɟ ɩɨɝɪɟɲɧɨɫɬɢ ɤɭɛɚɬɭɪɧɵɯ ɮɨɪɦɭɥ, ɭɡɥɵ ɤɨɬɨɪɵɯ ɨɛɪɚɡɭɸɬ Пτ- ɫɟɬɤɢ, ɧɚ ɤɥɚɫɫɚɯ ɮɭɧɤɰɢɣ  𝑆𝑝ሺܣ௜భ,…,௜𝑠ሻ ,   ܪ𝛼(ܮ௜భ,…,௜𝑠),  ଵܹሺܮ௜భ,…,௜𝑠ሻ, ɫɪɚɜɧɟɧɢɟ 
ɩɨɝɪɟɲɧɨɫɬɟɣ ɷɬɢɯ ɮɨɪɦɭɥ ɫ ɩɨɝɪɟɲɧɨɫɬɹɦɢ ɞɪɭɝɢɯ ɮɨɪɦɭɥ ɧɚ ɮɭɧɤɰɢɹɯ 
ɭɤɚɡɚɧɧɵɯ ɤɥɚɫɫɨɜ. 

Ⱥɤɬɭɚɥɶɧɨɫɬɶ ɪɚɛɨɬɵ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨ ɤɭɛɚɬɭɪɧɵɟ ɮɨɪɦɭɥɵ ɫ 
ɭɡɥɚɦɢ ɧɚ Пτ-ɫɟɬɤɚɯ ɜ n-ɦɟɪɧɨɦ ɫɥɭɱɚɟ ɯɨɪɨɲɨ ɡɚɪɟɤɨɦɟɧɞɨɜɚɥɢ ɫɟɛɹ ɜ ɡɚɞɚɱɚɯ 
ɩɪɢɛɥɢɠёɧɧɨɝɨ ɜɵɱɢɫɥɟɧɢɹ ɤɪɚɬɧɵɯ ɢɧɬɟɝɪɚɥɨɜ ɨɬ ɧɟɝɥɚɞɤɢɯ ɮɭɧɤɰɢɣ.  

ɇɨɜɢɡɧɚ ɪɚɛɨɬɵ: ɱɢɫɥɟɧɧɵɟ ɷɤɫɩɟɪɢɦɟɧɬɵ ɩɪɨɜɨɞɢɥɢɫɶ ɞɥɹ ɮɭɧɤɰɢɣ, 
ɤɨɬɨɪɵɟ ɪɚɧɟɟ ɧɟ ɢɫɫɥɟɞɨɜɚɥɢɫɶ. 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɜɟɞɟɧɢɹ ɱɢɫɥɟɧɧɵɯ ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɫɞɟɥɚɧɵ ɜɵɜɨɞɵ ɨ 
ɛɵɫɬɪɨɞɟɣɫɬɜɢɢ ɢɡɭɱɟɧɧɵɯ ɚɥɝɨɪɢɬɦɨɜ ɩɨɫɬɪɨɟɧɢɹ Пτ-ɫɟɬɨɤ, ɚ ɬɚɤɠɟ ɨ ɬɨɦ, ɞɥɹ 
ɤɚɤɢɯ ɮɭɧɤɰɢɣ ɢɧɬɟɝɪɚɥ ɜɵɱɢɫɥɹɟɬɫɹ ɬɨɱɧɟɟ ɫ ɩɨɦɨɳɶɸ ɤɭɛɚɬɭɪɧɵɯ ɮɨɪɦɭɥ ɫ 
ɭɡɥɚɦɢ ɧɚ Пτ-ɫɟɬɤɚɯ 

Ɋɚɡɪɚɛɨɬɚɧɵ ɪɟɤɨɦɟɧɞɚɰɢɢ ɨ ɬɨɦ, ɜ ɤɚɤɢɯ ɫɥɭɱɚɹɯ ɰɟɥɟɫɨɨɛɪɚɡɧɨ 
ɩɪɢɦɟɧɹɬɶ ɚɪɢɮɦɟɬɢɱɟɫɤɢɣ ɚɥɝɨɪɢɬɦ ɩɨɫɬɪɨɟɧɢɹ Пτ-ɫɟɬɨɤ, ɚ ɜ ɤɚɤɢɯ – 
ɫɜɟɪɯɛɵɫɬɪɵɣ, ɚ ɬɚɤɠɟ ɩɪɟɞɥɨɠɟɧɢɹ ɩɨ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɤɭɛɚɬɭɪɧɵɯ ɮɨɪɦɭɥ ɫ 
ɭɡɥɚɦɢ ɧɚ Пτ-ɫɟɬɤɚɯ. 
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ȼȼȿȾȿɇɂȿ 
 

Ɋɚɛɨɬɚ ɩɨɫɜɹɳɟɧɚ ɢɡɭɱɟɧɢɸ ɜ n-ɦɟɪɧɨɦ ɫɥɭɱɚɟ ɚɥɝɨɪɢɬɦɨɜ ɩɨɫɬɪɨɟɧɢɹ  Пτ -ɫɟɬɨɤ ɢ ɢɫɫɥɟɞɨɜɚɧɢɸ ɩɨɝɪɟɲɧɨɫɬɢ ɤɭɛɚɬɭɪɧɵɯ ɮɨɪɦɭɥ, ɭɡɥɵ ɤɨɬɨɪɵɯ 
ɨɛɪɚɡɭɸɬ Пτ - ɫɟɬɤɢ, ɧɚ ɤɥɚɫɫɚɯ ɮɭɧɤɰɢɣ; Пτ –ɫɟɬɤɢ, ɢ, ɜ ɱɚɫɬɧɨɫɬɢ, П0 -ɫɟɬɤɢ (τ=0) ɩɨɥɭɱɢɥɢ ɲɢɪɨɤɨɟ ɩɪɢɦɟɧɟɧɢɟ ɜ 
ɞɨɜɨɥɶɧɨ ɲɢɪɨɤɨɦ ɫɩɟɤɬɪɟ ɦɧɨɝɨɤɪɢɬɟɪɢɚɥɶɧɵɯ ɡɚɞɚɱ. Пτ-ɫɟɬɤɢ ɬɚɤɠɟ 
ɢɫɩɨɥɶɡɭɸɬɫɹ ɜ ɡɚɞɚɱɚɯ ɩɪɢɛɥɢɠɟɧɧɨɝɨ ɜɵɱɢɫɥɟɧɢɹ ɤɪɚɬɧɵɯ ɢɧɬɟɝɪɚɥɨɜ. 
ɉɪɢɛɥɢɠɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɭɤɚɡɚɧɧɵɯ ɢɧɬɟɝɪɚɥɨɜ ɜɵɱɢɫɥɹɸɬɫɹ ɫ ɩɨɦɨɳɶɸ 
ɤɭɛɚɬɭɪɧɵɯ ɮɨɪɦɭɥ ɜɢɞɚ ∫ …∫ ߮ሺ𝑥ଵ, … , 𝑥௡ሻ݀𝑥ଵ, … , ݀𝑥௡ ≈ ͳܰ ∑ ߮ሺܳ௜ሻ,                              ሺͳሻ𝑁−ଵ

௜=଴
ଵ
଴

ଵ
଴  

ɝɞɟ ɭɡɥɵ ܳ௜ ∈ [Ͳ,ͳ]௡ ɨɛɪɚɡɭɸɬ Пτ -ɫɟɬɤɭ, ݅ = Ͳ,ͳ, … , ܰ − ͳ. 
Ʉɭɛɚɬɭɪɧɵɟ ɮɨɪɦɭɥɵ (1) ɫ ɭɡɥɚɦɢ ɧɚ Пτ-ɫɟɬɤɚɯ ɜ n-ɦɟɪɧɨɦ ɫɥɭɱɚɟ ɯɨɪɨɲɨ 

ɡɚɪɟɤɨɦɟɧɞɨɜɚɥɢ ɫɟɛɹ ɜ ɡɚɞɚɱɚɯ ɩɪɢɛɥɢɠёɧɧɨɝɨ ɜɵɱɢɫɥɟɧɢɹ ɞɜɨɣɧɵɯ 
ɢɧɬɟɝɪɚɥɨɜ ɨɬ ɧɟɝɥɚɞɤɢɯ ɮɭɧɤɰɢɣ. 
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1 ɇɟɤɨɬɨɪɵɟ ɫɟɬɤɢ 
 

1.1  ɉɨɧɹɬɢɟ ɉτ-ɫɟɬɤɢ. ɉɪɢɦɟɪɵ 
 

ɇɚɡɨɜёɦ ɞɜɨɢɱɧɵɦɢ ɩɪɨɦɟɠɭɬɤɚɦɢ ɜɫɟ ɨɬɪɟɡɤɢ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɛɵɬɶ 
ɩɨɥɭɱɟɧɵ ɩɪɢ ɞɟɥɟɧɢɢ ɨɬɪɟɡɤɚ Ͳ ൑  𝑥 ൑  ͳ ɧɚ 2m ɪɚɜɧɵɯ ɱɚɫɬɟɣ, ݉ = Ͳ, ͳ, ʹ,… 
Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɧɨɫɬɢ ɜɫɟ ɞɜɨɢɱɧɵɟ ɩɪɨɦɟɠɭɬɤɢ ɫɱɢɬɚɟɦ ɡɚɦɤɧɭɬɵɦɢ ɫɥɟɜɚ ɢ 
ɨɬɤɪɵɬɵɦɢ ɫɩɪɚɜɚ, ɟɫɥɢ ɬɨɥɶɤɨ ɩɪɚɜɵɣ ɤɨɧɟɰ ɩɪɨɦɟɠɭɬɤɚ ɨɬɥɢɱɟɧ ɨɬ 1. ȿɫɥɢ 
ɩɪɚɜɵɣ ɩɪɨɦɟɠɭɬɨɤ ɪɚɜɟɧ 1, ɬɨ ɩɪɨɦɟɠɭɬɨɤ ɡɚɦɤɧɭɬ ɬɚɤɠɟ ɢ ɫɩɪɚɜɚ. ɉɪɢ ɬɚɤɨɦ 
ɨɩɪɟɞɟɥɟɧɢɢ ɫɭɦɦɚ ɜɫɟɯ ɞɜɨɢɱɧɵɯ ɩɪɨɦɟɠɭɬɤɨɜ ɞɥɢɧɵ 2-m ɫɨɫɬɚɜɥɹɟɬ ɨɬɪɟɡɨɤ 
[0,1]. 

 ɇɚɩɪɢɦɟɪ, ɞɜɨɢɱɧɵɦɢ ɩɪɨɦɟɠɭɬɤɚɦɢ ɹɜɥɹɸɬɫɹ ɩɪɨɦɟɠɭɬɤɢ [Ͳ,ͳ], [Ͳ , ଵଶቁ ,[ଵଶ , ͳ], [Ͳ , ଵସሻ, [ଵସ , ଵଶሻ , [ଵଶ , ¾ቁ , … 

ɉɪɨɦɟɠɭɬɤɢ [ଵସ ,¾ቁ ɢɥɢ [ହ଼ , ଻଼ቁ ɞɜɨɢɱɧɵɦɢ ɧɟ ɫɱɢɬɚɸɬɫɹ. 
 Ⱦɥɹ ɞɜɨɢɱɧɵɯ ɩɪɨɦɟɠɭɬɤɨɜ ɜɜɟɞɟɦ ɫɥɟɞɭɸɳɟɟ ɨɛɨɡɧɚɱɟɧɢɟ: ݈௠௝ = [݆ − ͳʹ௠−ଵ , ݆ʹ௠−ଵ), 
ɝɞɟ j=ͳ, … , ʹ௠−ଵ, ɚ  ݉ = ͳ, ʹ, …  (ɜ ɫɥɭɱɚɟ ݆ =  ʹ௠−ଵ ɧɚɞɨ ɫɱɢɬɚɬɶ ݈௠௝  ɡɚɦɤɧɭɬɵɦ 
ɬɚɤɠɟ ɫɩɪɚɜɚ.) 
 Ʌɟɝɤɨ ɜɢɞɟɬɶ, ɱɬɨ ɩɪɢ ɤɚɠɞɨɦ ݉ ݈௠ଵ + ݈௠ଶ +⋯+ ݈௠ଶ೘−భ = [Ͳ,ͳ]. 
 ɇɚɪɹɞɭ ɫ ɞɜɨɣɧɨɣ ɧɭɦɟɪɚɰɢɟɣ ɦɵ ɛɭɞɟɦ ɢɫɩɨɥɶɡɨɜɚɬɶ ɬɚɤɠɟ ɩɪɨɫɬɭɸ 
ɧɭɦɟɪɚɰɢɸ, ɩɨɥɚɝɚɹ ݈௠௝  =  ݈௞ ,  ɝɞɟ ݇ = ʹ௠−ଵ + ݆ 
ɉɪɢ ɬɚɤɨɣ ɧɭɦɟɪɚɰɢɢ ݇ = ʹ, ͵, … . 
ɉɭɫɬɶ ࢑ =  ሺ݇ଵ, … , ݇௡ ሻ, ɝɞɟ ɧɟɤɨɬɨɪɵɟ kj ɦɨɝɭɬ ɫɨɜɩɚɞɚɬɶ. ɇɚɡɨɜёɦ n-ɦɟɪɧɵɦ 
ɞɜɨɢɱɧɵɦ ɩɚɪɚɥɥɟɥɟɩɢɩɟɞɨɦ П࢑ = ݈௞భ × ݈௞మ × …× ݈௞೙, ɬɨ ɟɫɬɶ ɦɧɨɠɟɫɬɜɨ ɬɨɱɟɤ ɫ 
ɤɨɨɪɞɢɧɚɬɚɦɢ (𝑥ଵ, … , 𝑥௡) ɬɚɤɢɦɢ, ɱɬɨ 𝑥௝ ∈  ݈௞௝  ɩɪɢ ݆ = ͳ,ʹ, … ݊. Ɉɱɟɜɢɞɧɨ, ɱɬɨ 

ɥɸɛɨɣ ɬɚɤɨɣ ɞɜɨɢɱɧɵɣ ɩɚɪɚɥɥɟɥɟɩɢɩɟɞ ɩɪɢɧɚɞɥɟɠɢɬ ɟɞɢɧɢɱɧɨɦɭ n-ɦɟɪɧɨɦɭ 
ɤɭɛɭ ܭ௡ =  [Ͳ,ͳ]௡ . 
 ȼ ɱɚɫɬɧɨɫɬɢ, ɞɥɹ n=2, ɞɜɨɢɱɧɵɣ ɩɚɪɚɥɥɟɥɟɩɢɩɟɞ П௞ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ 
ɞɜɨɢɱɧɵɣ ɩɪɹɦɨɭɝɨɥɶɧɢɤ, ɬɨ ɟɫɬɶ П௞  =  ݈௞ଵ  ×  ݈௞ଶ, ݇ = ሺ݇ଵ, ݇ଶሻ ɧɚ ɪɢɫɭɧɤɚɯ  
1.1-1.4 ɩɪɢɜɟɞɟɧɵ ɜɫɟɜɨɡɦɨɠɧɵɟ ɞɜɨɢɱɧɵɟ ɩɪɹɦɨɭɝɨɥɶɧɢɤɢ ɩɥɨɳɚɞɢ 2-3 : 



6 
 

 
Ɋɢɫɭɧɨɤ 1.1 – ɞɜɨɢɱɧɵɟ ɩɪɹɦɨɭɝɨɥɶɧɢɤɢ ɩɥɨɳɚɞɢ 2-3 

 
Ɋɢɫɭɧɨɤ 1.2 – ɞɜɨɢɱɧɵɟ ɩɪɹɦɨɭɝɨɥɶɧɢɤɢ ɩɥɨɳɚɞɢ 2-3 

 
Ɋɢɫɭɧɨɤ 1.3 – ɞɜɨɢɱɧɵɟ ɩɪɹɦɨɭɝɨɥɶɧɢɤɢ ɩɥɨɳɚɞɢ 2-3 
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Ɋɢɫɭɧɨɤ 1.4 – ɞɜɨɢɱɧɵɟ ɩɪɹɦɨɭɝɨɥɶɧɢɤɢ ɩɥɨɳɚɞɢ 2-3 

 

ɋɟɬɤɭ, ɫɨɫɬɨɹɳɭɸ ɢɡ ܰ = 2v ɬɨɱɟɤ, ɧɚɡɨɜёɦ ɉ0-ɫɟɬɤɨɣ, ɟɫɥɢ ɤɚɠɞɨɦɭ 
ɞɜɭɦɟɪɧɨɦɭ ɞɜɨɢɱɧɨɦɭ ɩɚɪɚɥɥɟɥɟɩɢɩɟɞɭ ɨɛɴɟɦɨɦ 1/N ɩɪɢɧɚɞɥɟɠɢɬ ɪɨɜɧɨ ɨɞɧɚ 
ɬɨɱɤɚ ɫɟɬɤɢ. 
ɇɚ ɪɢɫɭɧɤɚɯ 1.5 – 1.12 ɜ ɞɜɭɦɟɪɧɨɦ ɫɥɭɱɚɟ ɩɪɢɜɟɞɟɧɵ ɫɯɟɦɵ ɪɚɫɩɨɥɨɠɟɧɢɹ 
ɭɡɥɨɜ ɉ0-ɫɟɬɨɤ ɫ  ܰ = ʹ,Ͷ,ͺ,ͳ͸,͵ʹ,͸Ͷ,ͳʹͺ, ʹͷ͸  ɭɡɥɚɦɢ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 

 
Ɋɢɫɭɧɨɤ 1.5 – ɫɯɟɦɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɭɡɥɨɜ ɉ0-ɫɟɬɨɤ ɫ  ܰ = ʹ 
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Ɋɢɫɭɧɨɤ 1.6 – ɫɯɟɦɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɭɡɥɨɜ ɉ0-ɫɟɬɨɤ ɫ  ܰ = Ͷ 

 
Ɋɢɫɭɧɨɤ 1.7 – ɫɯɟɦɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɭɡɥɨɜ ɉ0-ɫɟɬɨɤ ɫ  ܰ = ͺ 

 
Ɋɢɫɭɧɨɤ 1.8 – ɫɯɟɦɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɭɡɥɨɜ ɉ0-ɫɟɬɨɤ ɫ  ܰ = ͳ͸ 
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Ɋɢɫɭɧɨɤ 1.9 – ɫɯɟɦɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɭɡɥɨɜ ɉ0-ɫɟɬɨɤ ɫ  ܰ = ͵ʹ 

 
Ɋɢɫɭɧɨɤ 1.10 – ɫɯɟɦɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɭɡɥɨɜ ɉ0-ɫɟɬɨɤ ɫ  ܰ = ͸Ͷ 
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Ɋɢɫɭɧɨɤ 1.11 – ɫɯɟɦɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɭɡɥɨɜ ɉ0-ɫɟɬɨɤ ɫ  ܰ = ͳʹͺ 

 
Ɋɢɫɭɧɨɤ 1.12 – ɫɯɟɦɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɭɡɥɨɜ ɉ0-ɫɟɬɨɤ ɫ  ܰ = ʹͷ͸ 

 

ȼ 2ܭ, 1ܭ ɢ 3ܭ ɫɭɳɟɫɬɜɭɸɬ ɉ0-ɫɟɬɤɢ ɫ ɥɸɛɵɦ ɱɢɫɥɨɦ ɭɡɥɨɜ ܰ = 2v.  
Ɉɞɧɚɤɨ ɭɠɟ ɜ 4ܭ ɧɟɜɨɡɦɨɠɧɨ ɩɨɫɬɪɨɢɬɶ ɉ0-ɫɟɬɤɭ ɫ ɱɢɫɥɨɦ ɭɡɥɨɜ ܰ ൒ Ͷ  [7]. Ⱦɥɹ 
ɪɚɫɫɦɨɬɪɟɧɢɹ ɚɧɚɥɨɝɢɱɧɵɯ ɫɟɬɨɤ ɜ ܭn ɞɥɹ ɥɸɛɵɯ n, ɜ [7] ɜɜɟɞɟɧɨ ɫɥɟɞɭɸɳɟɟ 
ɨɩɪɟɞɟɥɟɧɢɟ, ɨɛɨɛɳɚɸɳɟɟ ɩɨɧɹɬɢɟ ɉτ -ɫɟɬɤɢ:  
 ɋɟɬɤɚ, ɫɨɫɬɨɹɳɚɹ ɢɡ ܰ = ʹఔ ɬɨɱɟɤ ɤɭɛɚ ܭn , ɧɚɡɵɜɚɟɬɫɹ ɉτ-ɫɟɬɤɨɣ, ɟɫɥɢ 
ɤɚɠɞɨɦɭ n-ɦɟɪɧɨɦɭ ɞɜɨɢɱɧɨɦɭ ɩɚɪɚɥɥɟɥɟɩɢɩɟɞɭ ɉɤ ɨɛɴёɦɚ |П௞|  =  ʹ𝜏−ఔ 
ɩɪɢɧɚɞɥɟɠɢɬ ɪɨɜɧɨ 2τ ɬɨɱɟɤ ɫɟɬɤɢ. ɉɪɢ ɷɬɨɦ ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ, ɱɬɨ ߥ > 𝜏.  
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɉ0-ɫɟɬɤɢ ɹɜɥɹɸɬɫɹ ɱɚɫɬɧɵɦ ɫɥɭɱɚɟɦ ɉτ-ɫɟɬɨɤ ɩɪɢ τ=0. 
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1.2 Ɋɚɜɧɨɦɟɪɧɚɹ ɫɟɬɤɚ 
 

Ɋɚɜɧɨɦɟɪɧɨɣ ɫɟɬɤɨɣ ɧɚɡɨɜёɦ ɫɟɬɤɭ, ɫɨɫɬɨɹɳɭɸ ɢɡ ܰ =  ௡ ɬɨɱɟɤ ɫܯ
ɤɨɨɪɞɢɧɚɬɚɦɢ (ݎଵ + ܯଵߚ ,… , ௡ݎ + ܯ௡ߚ ), 
ɝɞɟ ݎଵ, … , ௡ݎ =  Ͳ, . . . , ܯ − ͳ, ɚ ɜɟɥɢɱɢɧɵ ߚఔ ɮɢɤɫɢɪɨɜɚɧɵ: Ͳ ൑ ఔߚ < ͳ. 
 

 
Ɋɢɫɭɧɨɤ 1.13 – ɩɪɢɜɟɞɟɧɚ ɫɯɟɦɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɭɡɥɨɜ ɪɚɜɧɨɦɟɪɧɨɣ ɫɟɬɤɢ ɜ ɞɜɭɦɟɪɧɨɦ ɫɥɭɱɚɟ 

ɫɨ ɡɧɚɱɟɧɢɹɦɢ ɩɚɪɚɦɟɬɪɨɜ M=10 ሺܰ = ͳͲͲሻ, ଵߚ = ଶߚ = ଵଶ. 
 

Ɍɟɤɫɬ ɫɨɫɬɚɜɥɟɧɧɨɣ ɧɚ ɹɡɵɤɟ Maple ɩɪɨɝɪɚɦɦɵ, ɜɵɱɢɫɥɹɸɳɟɣ ɤɨɨɪɞɢɧɚɬɵ ɭɡɥɨɜ 
ɪɚɜɧɨɦɟɪɧɨɣ ɫɟɬɤɢ, ɩɪɢɜɟɞɟɧ ɜ ɉɪɢɥɨɠɟɧɢɢ Ƚ. 



12 
 

1.3 ɉɚɪɚɥɥɟɥɟɩɢɩɟɞɚɥɶɧɚɹ ɫɟɬɤɚ 
 

ɉɚɪɚɥɥɟɥɟɩɢɩɟɞɚɥɶɧɨɣ ɫɟɬɤɨɣ ɧɚɡɵɜɚɟɬɫɹ ɫɟɬɤɚ, ɫɨɫɬɨɹɳɚɹ ɢɡ ɬɨɱɟɤ ఓܲ ɫ 

ɤɨɨɪɞɢɧɚɬɚɦɢ ቀ{𝑎భఓ𝑁 } ,… , {𝑎೙ఓ𝑁 }ቁ , ߤ = Ͳ,… , ܰ − ͳ, 

ɝɞɟ ܰ > ͵ – ɩɪɨɫɬɨɟ ɱɢɫɥɨ, ɱɢɫɥɚ ܽଵ, … , ܽ௡ ɰɟɥɵɟ; {z} – ɞɪɨɛɧɚɹ ɱɚɫɬɶ ɱɢɫɥɚ z. 
 

 
Ɋɢɫɭɧɤɟ 1.14 – ɩɪɢɜɟɞɟɧɚ ɫɯɟɦɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɭɡɥɨɜ ɩɚɪɚɥɥɟɥɟɩɢɩɟɞɚɥɶɧɨɣ ɫɟɬɤɢ ɜ 

ɞɜɭɦɟɪɧɨɦ ɫɥɭɱɚɟ ɫɨ ɡɧɚɱɟɧɢɹɦɢ ɩɚɪɚɦɟɬɪɨɜ  ܽଵ = ͵,      ܽଶ = ʹ,     ܰ = ͷ͵. 

 
Ɍɟɤɫɬ ɫɨɫɬɚɜɥɟɧɧɨɣ ɧɚ ɹɡɵɤɟ Maple ɩɪɨɝɪɚɦɦɵ, ɜɵɱɢɫɥɹɸɳɟɣ ɤɨɨɪɞɢɧɚɬɵ ɭɡɥɨɜ 
ɩɚɪɚɥɥɟɥɟɩɢɩɟɞɚɥɶɧɨɣ ɫɟɬɤɢ, ɩɪɢɜɟɞɟɧ ɜ ɉɪɢɥɨɠɟɧɢɢ Ⱦ. 
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2 ɇɟɤɨɬɨɪɵɟ ɤɥɚɫɫɵ ɮɭɧɤɰɢɣ 
 

2.1  Ʉɥɚɫɫɵ  𝑺𝒑ሺ𝑨࢏,…,𝟏࢏𝒔ሻ  ሺ𝒑 ൒ 𝟏ሻ 
 

 ɉɪɢɜɟɞɟɦ ɨɩɪɟɞɟɥɟɧɢɟ ɤɥɚɫɫɨɜ  𝑆𝑝ሺܣ௜భ,…,௜𝑠ሻ ɜ n-ɦɟɪɧɨɦ ɫɥɭɱɚɟ. ɋɧɚɱɚɥɚ 
ɜɜɟɞɟɦ ɩɨɧɹɬɢɹ, ɫɨɩɭɬɫɬɜɭɸɳɢɟ ɷɬɨɦɭ ɨɩɪɟɞɟɥɟɧɢɸ. 
Ɏɢɤɫɢɪɭɟɦ s ɩɪɨɢɡɜɨɥɶɧɵɯ ɢɧɞɟɤɫɨɜ ͳ ൑ ݅ଵ ൑ ݅ଶ ൑ ⋯ ൑ ݅௦ ൑ ݊, ɝɞɟ ͳ ൑ ݏ ൑ ݊, 
ɤɨɬɨɪɵɟ ɛɭɞɟɦ ɧɚɡɵɜɚɬɶ ɨɬɦɟɱɟɧɧɵɦɢ ɢɧɞɟɤɫɚɦɢ. ɋɢɦɜɨɥɨɦ ܭ௜భ,…,௜𝑠 ɛɭɞɟɦ 
ɨɛɨɡɧɚɱɚɬɶ s-ɦɟɪɧɭɸ ɝɪɚɧɶ ɤɭɛɚ [Ͳ,ͳ]௡, ɧɚ ɤɨɬɨɪɨɣ Ͳ ൑ 𝑥௜భ , … , 𝑥௜𝑠 ൑ ͳ, ɜ ɬɨ ɜɪɟɦɹ 
ɤɚɤ ɜɫɟ ɨɫɬɚɥɶɧɵɟ 𝑥௜ ( ɩɪɢ ݅ ≠ ݅ଵ, … , ݅௦) ɮɢɤɫɢɪɨɜɚɧɵ: 𝑥௜ ≡ ͳ. ɉɪɢ ɷɬɨɦ [Ͳ,ͳ]௡  .ଵଶ…௡ܭ=
 ɉɭɫɬɶ ɧɚ ɤɚɠɞɨɣ ɝɪɚɧɢ ܭ௜భ,…,௜𝑠 ɡɚɞɚɧɨ ɱɢɫɥɨ ܤ௜భ,…,௜𝑠 . ɋɭɦɦɭ ɜɫɟɯ ܤ௜భ,…,௜𝑠 
ɨɛɨɡɧɚɱɢɦ ɱɟɪɟɡ∑ ∑ .௜భ,…,௜𝑠~ , ɬ.ɟܤ = ~௜భ,…,௜𝑠ܤ ∑ ௜భ௡௜భ=ଵܤ + ∑ ௜భ௜మଵ≤௜భ<௜మ≤௡ܤ + ∑ ௜భ௜మ௜యଵ≤௜భ<௜మ<௜య≤௡ܤ +⋯+  .ଵଶ…௡ܤ

Ɋɚɫɫɦɨɬɪɢɦ ɤɪɚɬɧɵɣ ɪɹɞ Ɏɭɪɶɟ–ɏɚɚɪɚ ɞɥɹ ɮɭɧɤɰɢɢ ݂ሺܲሻ: ݂ሺܲሻ = ∑ ܿ௞భ,…,௞೙ ߯௞భሺ𝑥ଵሻ, … , ߯௞೙ሺ𝑥௡ሻ∞
௞భ,…,௞೙=ଵ ,                                                                ሺʹሻ ܿ௞భ,…,௞೙ = ∫ ݂ሺܲሻ [଴,ଵ]೙ ߯௞భሺ𝑥ଵሻ, … , ߯௞೙ሺ𝑥௡ሻ݀ܲ, 

ɝɞɟ ߯௞భሺ𝑥ଵሻ, … , ߯௞೙ሺ𝑥௡ሻ – ɮɭɧɤɰɢɢ ɏɚɚɪɚ, ɨɩɪɟɞɟɥɹɟɦɵɟ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ:  

߯௞ሺ𝑥ሻ ≡ ߯௠,௝ሺ𝑥ሻ = { ʹ௠−ଵ, ˒˓и 𝑥 ∈ ݈௠௝−−ʹ௠−ଵ, ˒˓и  𝑥 ∈ ݈௠௝+Ͳ, ˒˓и 𝑥 ∈ ݈௠௝ . , 

Ɂɞɟɫɶ k≥2, ݆ = ͳ, . . , ʹ௠−ଵ, m=1, 2, …, ݇ = ʹ௠−ଵ + ݆; ݈௠௝− = ݈௠+ଵ,ଶ௝−ଵ – ɥɟɜɚɹ 
ɩɨɥɨɜɢɧɚ ɩɪɨɦɟɠɭɬɤɚ ݈௠௝, ݈௠௝+ = ݈௠+ଵ,ଶ௝ – ɩɪɚɜɚɹ ɩɨɥɨɜɢɧɚ ɩɪɨɦɟɠɭɬɤɚ ݈௠௝.  
ɉɪɢ k=1 ɮɭɧɤɰɢɹ ߯௞ሺ𝑥ሻ ɨɩɪɟɞɟɥɹɟɬɫɹ ɮɨɪɦɭɥɨɣ ߯ଵሺ𝑥ሻ ≡ ͳ. 
 ȼɵɞɟɥɢɦ ɜ (2) ɜ ɹɜɧɨɦ ɜɢɞɟ ɮɭɧɤɰɢɸ ߯ଵሺ𝑥ሻ. Ɍɨɝɞɚ ɜ ɷɬɨɣ ɫɭɦɦɟ ɨɤɚɠɭɬɫɹ 
ɱɥɟɧɵ, ɫɨɞɟɪɠɚɳɢɟ ɩɪɨɢɡɜɟɞɟɧɢɹ ɪɚɡɥɢɱɧɨɝɨ ɱɢɫɥɚ ɮɭɧɤɰɢɢ ɏɚɚɪɚ, ɢ ɭɞɨɛɧɨ 
ɡɚɩɢɫɚɬɶ ɟё ɜ ɜɢɞɟ ݂ሺܲሻ = ܿଵ +∑ ∑ ܿ௞భ,…,௞𝑠௜భ,…,௜𝑠௞భ,…,௞𝑠

~
 ߯௞భ(𝑥௜ଵ), … , ߯௞𝑠(𝑥௜௦) ,                                                   ሺ͵ሻ 

ɝɞɟ  ܿଵ = ∫ ݂ሺܲሻ [଴,ଵ]೙ ݀ܲ, ܿ௞భ,…,௞𝑠௜భ,…,௜𝑠 = ∫ ݂ሺܲሻ [଴,ଵ]೙ ߯௞భ(𝑥௜ଵ),… , ߯௞𝑠(𝑥௜௦)݀ܲ, ݇ଵ, … , ݇௦ = ʹ,͵,… 
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ɇɚɩɪɢɦɟɪ, ɪɚɡɥɨɠɟɧɢɟ ɮɭɧɤɰɢɢ ɞɜɭɯ ɩɟɪɟɦɟɧɧɵɯ ݂ሺ𝑥ଵ, 𝑥ଶሻ ɜ ɪɹɞ (3) ɡɚɩɢɲɟɬɫɹ 
ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: ݂ሺ𝑥ଵ, 𝑥ଶሻ = ܿଵ + ∑ ܿ௞ଵ߯௞ሺ𝑥ଵሻ∞௞=ଶ + ∑ ܿ௞ଶ߯௞ሺ𝑥ଶሻ∞௞=ଶ ++∑ ∑ ܿ௞భ௞మଵଶ ߯௞భሺ𝑥ଵሻ∞௞మ=ଶ∞௞భ=ଶ ߯௞మሺ𝑥ଶሻ. 
 Ʉɥɚɫɫɨɦ  𝑆𝑝ሺܣ௜భ,…,௜𝑠ሻ ሺͳ ൑ ݌ < ∞ሻ ɧɚɡɨɜɟɦ ɦɧɨɠɟɫɬɜɨ ɮɭɧɤɰɢɣ f(P), 

ɩɪɟɞɫɬɚɜɢɦɵɯ ɜ ɜɢɞɟ ɪɹɞɚ (3), ɤɨɷɮɮɢɰɢɟɧɬɵ Ɏɭɪɶɟ – ɏɚɚɪɚ ɤɨɬɨɪɵɯ 
ɭɞɨɜɥɟɬɜɨɪɹɸɬ ɭɫɥɨɜɢɹɦ ܣ𝑝௜భ,…,௜𝑠 = ∑ ʹ೘భ−భమ +⋯+೘𝑠−భమ (∑ ࢏࢑ܿ| |𝑝࢐ )భ𝑝𝒎 ൑ ࢏ ,௜భ,…,௜𝑠ܣ = ሺ݅ଵ, … , ݅௦ሻ, 𝒎 = ሺ݉ଵ, … ,݉௦ሻ, ࢐ = ሺ݆𝟏, … , ݆௦ሻ ࢑ = ሺ݇ଵ, … , ݇௦ሻ 
ɩɪɢ ɥɸɛɵɯ ɨɬɦɟɱɟɧɧɵɯ ɢɧɞɟɤɫɚɯ ͳ ൑ ݅ଵ ൑ ݅ଶ ൑ ⋯ ൑ ݅௦ ൑ ݏ ,݊ = ͳ,ʹ, … ,  .௜భ,…,௜𝑠ሻܣ௜భ,…,௜𝑠 ɛɭɞɟɦ ɧɚɡɵɜɚɬɶ ɨɩɪɟɞɟɥɹɸɳɢɦɢ ɩɨɫɬɨɹɧɧɵɦɢ ɤɥɚɫɫɚ  𝑆𝑝ሺܣ   .݊
 ɉɪɢ ͳ < ݌ < ௜భ,…,௜𝑠ሻܣɢɦɟɟɦ:  𝑆ଵሺ ′݌ ⊂  𝑆𝑝ሺܣ௜భ,…,௜𝑠ሻ ⊂  𝑆𝑝′ሺܣ௜భ,…,௜𝑠ሻ. 
 ȼ ɱɚɫɬɧɨɫɬɢ, ɩɪɢ n=2 ɨɩɪɟɞɟɥɟɧɢɟ ɤɥɚɫɫɨɜ  𝑆𝑝ሺܣ௜భ,…,௜𝑠ሻ ɩɪɢɦɟɬ ɫɥɟɞɭɸɳɢɣ 
ɜɢɞ. 
 Ɇɧɨɠɟɫɬɜɨ ɮɭɧɤɰɢɣ ݂ሺ𝑥ଵ, 𝑥ଶሻ, ɨɩɪɟɞɟɥёɧɧɵɯ ɜ ɟɞɢɧɢɱɧɨɦ ɤɜɚɞɪɚɬɟ [Ͳ,ͳ]ଶ 
ɢ ɩɪɟɞɫɬɚɜɢɦɵɯ ɜ ɜɢɞɟ ɪɹɞɚ Ɏɭɪɶɟ-ɏɚɚɪɚ ݂ሺ𝑥ଵ, 𝑥ଶሻ = ܿ଴,଴ሺଵ,ଵሻ + ∑ ∑ ∑ ∑ ܿ௠భ,௠మሺ௝భ,௝మሻ߯௠భ,௝భሺ𝑥ଵሻ߯௠మ,௝మଶ೘మ−భ

௝మ=ଵ
ଶ೘భ−భ
௝భ=ଵ

∞
௠మ=ଵ

∞
௠భ=ଵ ሺ𝑥ଶሻ 

+ ∑ ∑ ܿ௠భ,଴ሺ௝భ,ଵሻଶ೘భ−భ
௝భ=ଵ

∞
௠భ=ଵ ߯௠భ,௝భሺ𝑥ଵሻ + ∑ ∑ ܿ଴,௠మሺଵ,௝మሻଶ೘మ−భ

௝మ=ଵ
∞

௠మ=ଵ ߯௠మ,௝మሺ𝑥ଶሻ 
ɫ ɜɟɳɟɫɬɜɟɧɧɵɦɢ ɤɨɷɮɮɢɰɢɟɧɬɚɦɢ ˔଴,଴ሺଵ,ଵሻ, ˔௠భ,଴ሺ௝భ,ଵሻ, ˔଴,௠మሺଵ,௝మሻ, ˔௠భ,௠మሺ௝భ,௝మሻ  ሺ݉௡ = ͳ,ʹ, … , ݆௡ =ͳ,ʹ,… , ʹ௠೙−ଵ, ݊ = ͳ,ʹሻ, ɭɞɨɜɥɟɬɜɨɪɹɸɳɢɦɢ ɭɫɥɨɜɢɹɦ ܣ𝑝ሺଵሻሺ݂ሻ = ∑ ʹ೘భ−భమ [∑ |ܿ௠భ,଴ሺ௝భ,ଵሻ|𝑝]ଶ೘భ−భ௝భ=ଵ భ𝑝 ൑ ଵ∞௠భ=ଵܣ 𝑝ሺଶሻሺ݂ሻܣ , = ∑ ʹ೘మ−భమ [∑ |ܿ଴,௠మሺଵ,௝మሻ|𝑝]ଶ೘మ−భ௝మ=ଵ భ𝑝 ൑ ଶ∞௠మ=ଵܣ , 

𝑝ሺଵ,ଶሻሺ݂ሻܣ = ∑ ∑ ʹ௠భ−ଵଶ + ʹ௠మ−ଵଶ [ ∑ ∑ |ܿ௠భ,௠మሺ௝భ,௝మሻ|𝑝]ଶ೘మ−భ
௝మ=ଵ

ଶ೘భ−భ
௝భ=ଵ

ଵ𝑝∞
௠మ=ଵ

∞
௠భ=ଵ ൑  ଵ,ଶܣ

݌) ൒ ͳ,      ܣଵ, ,ଶܣ  ଵ,ଶ – ɜɟɳɟɫɬɜɟɧɧɵɟ ɤɨɧɫɬɚɧɬɵ), ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ ɤɥɚɫɫܣ

Sp(ܣଵ, ,ଶܣ  .(ଵ,ଶܣ
Ʉɥɚɫɫɵ ɮɭɧɤɰɢɣ  𝑆𝑝ሺܣ௜భ,…,௜𝑠ሻ ɨɛɥɚɞɚɸɬ ɫɥɟɞɭɸɳɢɦ ɫɜɨɣɫɬɜɨɦ 

Утвɟрɠɞɟɧиɟ 1.Ʌɸɛɚɹ ɮɭɧɤɰɢɹ ݂ሺܲሻ ∈ 𝑆𝑝ሺܣ௜భ,…,௜𝑠ሻ ɨɝɪɚɧɢɱɟɧɚ. 
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ɂɡ ɷɬɨɝɨ ɭɬɜɟɪɠɞɟɧɢɹ, ɜ ɱɚɫɬɧɨɫɬɢ, ɫɥɟɞɭɟɬ, ɱɬɨ ɧɟɨɝɪɚɧɢɱɟɧɧɵɟ ɮɭɧɤɰɢɢ ɧɟ 
ɩɪɢɧɚɞɥɟɠɚɬ ɤɥɚɫɫɚɦ  𝑆𝑝ሺܣ௜భ,…,௜𝑠ሻ.  
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2.2 Ʉɥɚɫɫɵ  𝑯𝜶(𝑳࢏,…,𝟏࢏𝒔) ሺͲ < 𝛂 ൑ ͳሻ 
 

ɉɪɢɜɟɞɟɦ ɨɩɪɟɞɟɥɟɧɢɟ ɤɥɚɫɫɨɜ  ܪ𝛼(ܮ௜భ,…,௜𝑠)  ሺͲ < α ൑ ͳሻ  ɜ n-ɦɟɪɧɨɦ 
ɫɥɭɱɚɟ. 

ȼɜɟɞɟɦ ɨɛɨɡɧɚɱɟɧɢɟ △௧𝑠 ݂ሺܲሻ = ݂ሺ𝑥ଵ, … , 𝑥௦ + ௦ݐ , … , 𝑥௡ሻ − ݂ሺ𝑥ଵ, … , 𝑥௦ , … , 𝑥௡ሻ, ͳ ൑ ݏ ൑ ݊ 
Ʉɥɚɫɫɨɦ  ܪ𝛼ሺܮ௜భ,…,௜𝑠ሻ ɧɚɡɨɜɟɦ ɦɧɨɠɟɫɬɜɨ ɮɭɧɤɰɢɣ ݂ሺܲሻ, ɭɞɨɜɥɟɬɜɨɪɹɸɳɢɯ 

ɫɥɟɞɭɸɳɢɦ ɭɫɥɨɜɢɹɦ: ɟɫɥɢ ܲ ∈ [Ͳ,ͳ]௡ и ܲ + ܳ ∈ [Ͳ,ͳ]௡, ɬɨ ɩɪɢ ɥɸɛɵɯ ͳ ൑ ݅ଵ ൑݅ଶ ൑ ⋯ ൑ ݅௦ ൑ ݏ   ,݊ = ͳ,ʹ, . . , ݊ | △௧భ , … ,△௧𝑖𝑠 ݂ሺܲሻ|൑ ,ଵݐ|௜భ,…,௜𝑠ܮ … ,   .(௜భ,…,௜𝑠ܮ)𝛼ܪ  ௜భ,…,௜𝑠  ɛɭɞɟɦ ɧɚɡɵɜɚɬɶ ɨɩɪɟɞɟɥɹɸɳɢɦɢ ɩɨɫɬɨɹɧɧɵɦɢ ɤɥɚɫɫɚܮ .௜௦|𝜶ݐ
ɉɪɢ α < α′ ൑ ͳ ɢɦɟɟɦ:  ܪଵሺܮ௜భ,…,௜𝑠ሻ ⊂ ௜భ,…,௜𝑠ሻܮ𝛼′ሺܪ  ⊂  ௜భ,…,௜𝑠ሻ ɩɪɢɦɟɬ ɫɥɟɞɭɸɳɢɣܮ𝛼ሺܪ  ௜భ,…,௜𝑠ሻ. ʑ ɞɜɭɦɟɪɧɨɦ ɫɥɭɱɚɟ ɨɩɪɟɞɟɥɟɧɢɟ ɤɥɚɫɫɨɜܮ𝛼ሺܪ 

ɜɢɞ. 
Ɇɧɨɠɟɫɬɜɨ ɮɭɧɤɰɢɣ  ݂ሺ𝑥ଵ, 𝑥ଶሻ, ɨɩɪɟɞɟɥёɧɧɵɯ ɜ  [Ͳ,ͳ]ଶ ɢ 

ɭɞɨɜɥɟɬɜɨɪɹɸɳɢɯ ɧɟɪɚɜɟɧɫɬɜɚɦ | △௧𝑖 ݂ሺ𝑥ଵ, 𝑥ଶሻ|൑ ,௜|αݐ|௜ܮ ݅ = ͳ,ʹ, | △௧భ△௧మ ݂ሺ𝑥ଵ, 𝑥ଶሻ| ൑  ଶ|αݐଵݐ|ଵ,ଶܮ

ɞɥɹ ɥɸɛɵɯ ሺ𝑥ଵ + ݇ଵݐଵ, 𝑥ଶ + ݇ଶݐଶሻ ∈ [Ͳ,ͳ]ଶ, ݇ଵ, ݇ଶ ∈ {Ͳ,ͳ}, ɧɚɡɵɜɚɸɬ ɤɥɚɫɫɨɦ ܪαሺܮଵ, ,ଶܮ  .ଵ,ଶሻܮ
ɂɦɟɟɬ ɦɟɫɬɨ ɫɥɟɞɭɸɳɟɟ ɭɬɜɟɪɠɞɟɧɢɟ. 
Утвɟрɠɞɟɧиɟ 2. ȿɫɥɢ ݌ߙ > ͳ, ɬɨ  ܪ𝛼ሺܮ௜భ,…,௜𝑠ሻ ⊂  𝑆𝑝ሺܣ௜భ,…,௜𝑠ሻ, ɝɞɟ ܣ௜భ,…,௜𝑠 = ሺʹଵ+𝛼 − ʹଵ+ଵ/𝑝ሻ−௦ܮ௜భ,…,௜𝑠. 
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2.3 Ʉɥɚɫɫɵ  𝑾𝟏ሺ𝑳࢏,…,𝟏࢏𝒔ሻ 
 

ɉɪɢɜɟɞɟɦ ɨɩɪɟɞɟɥɟɧɢɟ ɤɥɚɫɫɨɜ  ଵܹሺܮ௜భ,…,௜𝑠ሻ ɜ n-ɦɟɪɧɨɦ ɫɥɭɱɚɟ. 
Ɉɛɨɡɧɚɱɢɦ ɱɟɪɟɡ  ଵܹሺܮ௜భ,…,௜𝑠ሻ  ɦɧɨɠɟɫɬɜɨ ɮɭɧɤɰɢɣ ݂ሺܲሻ, ɭ ɤɨɬɨɪɵɯ ɜɫɟ 

ɱɚɫɬɧɵɟ ɩɪɨɢɡɜɨɞɧɵɟ 
𝜕𝑠𝑓𝜕𝑥భ,…𝜕𝑥𝑠, ͳ ൑ ݅ଵ ൑ ݅ଶ ൑ ⋯ ൑ ݅௦ ൑ ݊, ݏ = ͳ,ʹ, . . . , ݊ ɤɭɫɨɱɧɨ-

ɧɟɩɪɟɪɵɜɧɵ ɢ ɨɝɪɚɧɢɱɟɧɵ ɜ  [Ͳ,ͳ]௡: | 𝜕𝑠𝑓𝜕𝑥భ,…𝜕𝑥𝑠| ൑  ௜భ,…,௜𝑠ሻ  ɩɪɢɦɟɬ ɫɥɟɞɭɸɳɢɣܮ௜భ,…,௜𝑠  ʑ ɞɜɭɦɟɪɧɨɦ ɫɥɭɱɚɟ ɨɩɪɟɞɟɥɟɧɢɟ ɤɥɚɫɫɨɜ  ଵܹሺܮ
ɜɢɞ. 

Ʉɥɚɫɫɨɦ ଵܹሺܮଵ, ,ଶܮ  ଵ,ଶሻ ɧɚɡɨɜёɦ ɦɧɨɠɟɫɬɜɨ ɮɭɧɤɰɢɣ ݂ሺܲሻ, ɭ ɤɨɬɨɪɵɯ ɜɫɟܮ

ɱɚɫɬɧɵɟ ɩɪɨɢɡɜɨɞɧɵɟ 
𝜕𝑓𝜕𝑥భ , 𝜕𝑓𝜕𝑥మ , 𝜕మ𝑓𝜕𝑥భ𝜕𝑥మ ɤɭɫɨɱɧɨ-ɧɟɩɪɟɪɵɜɧɵ ɢ ɨɝɪɚɧɢɱɟɧɵ ɜ [Ͳ,ͳ]ଶ: | 𝜕𝑓𝜕𝑥భ| ൑ ଵܮ ,   | 𝜕𝑓𝜕𝑥మ| ൑ ଶܮ ,   | 𝜕మ𝑓𝜕𝑥భ𝜕𝑥మ| ൑  .ଵ,ଶܮ

ɂɦɟɟɬ ɦɟɫɬɨ ɫɥɟɞɭɸɳɟɟ ɭɬɜɟɪɠɞɟɧɢɟ. 
Утвɟрɠɞɟɧиɟ 3. ɋɩɪɚɜɟɞɥɢɜɨ ɜɥɨɠɟɧɢɟ  ଵܹሺܮ௜భ,…,௜𝑠ሻ ⊂  .௜భ,…,௜𝑠ሻܮଵሺܪ 
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3 Ⱥɥɝɨɪɢɬɦɵ ɩɨɫɬɪɨɟɧɢɹ ɉτ–ɫɟɬɨɤ 
 

3.1  Ʉɥɚɫɫɢɱɟɫɤɢɣ ɚɥɝɨɪɢɬɦ. ɉɪɢɦɟɪ ɜɵɱɢɫɥɟɧɢɹ ɤɨɨɪɞɢɧɚɬ ɭɡɥɨɜ 
ɉ0- ɫɟɬɨɤ ɜ ɞɜɭɦɟɪɧɨɦ ɫɥɭɱɚɟ 
 

Ɋɚɫɫɦɨɬɪɢɦ ɤɥɚɫɫɢɱɟɫɤɢɣ ɚɥɝɨɪɢɬɦ ɩɨɫɬɪɨɟɧɢɹ ɉτ-ɫɟɬɨɤ ɜ n-ɦɟɪɧɨɦ 
ɫɥɭɱɚɟ. 

ȼ ɬɚɛɥɢɰɟ 1 (ɉɪɢɥɨɠɟɧɢɟ Ⱥ) ɩɪɢɜɟɞɟɧɵ ɱɢɫɥɢɬɟɥɢ ݎ௝ሺ௟ሻ ɧɚɩɪɚɜɥɹɸɳɢɯ 

ɱɢɫɟɥ ௝ܸሺ௟ሻ = ݆  ௝ሺ௟ሻʹ−௟ ɩɪɢݎ = ͳ,… ,ͷͳ, ݈ = ͳ, … ,ʹͲ. 
ɉɟɪɟɞ ɧɚɱɚɥɨɦ ɪɚɫɱɟɬɚ ɧɚɞɨ ɡɚɦɟɧɢɬɶ ɬɚɛɥɢɰɭ ݎ௝ሺ௟ሻ ɬɚɛɥɢɰɟɣ ௝ܸሺ௟ሻ. 
Ⱦɚɥɟɟ, ɟɫɥɢ ɜ ɞɜɨɢɱɧɨɣ ɫɢɫɬɟɦɟ ɧɨɦɟɪ ɬɨɱɤɢ ݅ ɡɚɩɢɫɵɜɚɟɬɫɹ ɜ ɮɨɪɦɟ  ݅ = ݁௠…݁ଶ݁ଵ, 

ɬɨ ɜɫɟ ɞɟɤɚɪɬɨɜɵ ɤɨɨɪɞɢɧɚɬɵ ɬɨɱɤɢ ܳ௜ = ሺݍ௜,ଵ, … ,  ௜,௡ሻ ɜɵɱɢɫɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟݍ
(݆ = ͳ,ʹ, … , ௜,௝ݍ :(݊ = ݁ଵ ௝ܸሺଵሻ ∗ ݁ଶ ௝ܸሺଶሻ ∗ …∗ ݁௠ ௝ܸሺ௠ሻ,                                                                         ሺͶሻ 
ɝɞɟ * ɨɡɧɚɱɚɟɬ ɩɨɪɚɡɪɹɞɧɨɟ ɫɥɨɠɟɧɢɟ ɩɨ ɦɨɞɭɥɸ ɞɜɚ ɜ ɞɜɨɢɱɧɨɣ ɫɢɫɬɟɦɟ 
(ɨɩɟɪɚɰɢɹ “ɢɫɤɥɸɱɚɸɳɟɟ ɂɅɂ”) 

ȼ ɮɨɪɦɭɥɟ ɭɦɧɨɠɚɬɶ ݁௠ ːа ௝ܸሺ௟ሻɧɟ ɧɚɞɨ: ɟɫɥɢ ݁௠ = ͳ, ˕ˑ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ 

ɡɧɚɱɟɧɢɟ ௝ܸሺ௟ሻ ɬɨ ɜɨɣɞɟɬ ɜ ɮɨɪɦɭɥɭ, ɚ ɟɫɥɢ ݁௠ = Ͳ, ɬɨ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ ɡɧɚɱɟɧɢɟ 

௝ܸሺ௟ሻ ɧɚɞɨ ɩɪɨɩɭɫɬɢɬɶ. Ⱦɥɹ ɪɚɫɱɟɬɚ ɩɨ ɮɨɪɦɭɥɟ ɧɭɠɧɵ ɬɨɥɶɤɨ ɥɨɝɢɱɟɫɤɢɟ 
ɨɩɟɪɚɰɢɢ. 
Приɦɟр 1. ȼ ɞɜɭɦɟɪɧɨɦ ɫɥɭɱɚɟ ɧɚɣɞɟɦ ɤɨɨɪɞɢɧɚɬɵ ɭɡɥɨɜ ɉ0-ɫɟɬɨɤ ɜ ɫɥɭɱɚɟ ܰ =ʹ,Ͷ,ͺ,ͳ͸, ɝɞɟ ܰ – ɤɨɥɢɱɟɫɬɜɨ ɭɡɥɨɜ. 
ɍɡɥɵ ܳ଴, ܳ ଵ ɨɛɪɚɡɭɸɬ ɉ0-ɫɟɬɤɭ ɫ ܰ = ʹ ɭɡɥɚɦɢ.  
ɑɬɨɛɵ ɜɵɱɢɫɥɢɬɶ ɤɨɨɪɞɢɧɚɬɵ ɬɨɱɤɢ ܳ଴, ɩɪɟɞɫɬɚɜɥɹɟɦ ɱɢɫɥɨ Ͳ ɜ ɞɜɨɢɱɧɨɦ ɜɢɞɟ: Ͳଵ଴ = Ͳଶ, 
ɩɨɥɭɱɢɦ ɤɨɨɪɞɢɧɚɬɵ ɬɨɱɤɢ ܳ଴:   ܳ଴ = ሺͲ; Ͳሻ. 
Ɍɟɩɟɪɶ, ɱɬɨɛɵ ɜɵɱɢɫɥɢɬɶ ɤɨɨɪɞɢɧɚɬɵ ɬɨɱɤɢ ܳଵ, ɩɪɟɞɫɬɚɜɥɹɟɦ ɱɢɫɥɨ ͳ ɜ 
ɞɜɨɢɱɧɨɦ ɜɢɞɟ: ͳଵ଴ = ͳଶ, 
ɬɨ ɟɫɬɶ ܳଵ = ͳ ∗ ଵܸ, 
ɩɨɥɭɱɚɟɦ ɤɨɨɪɞɢɧɚɬɵ ɬɨɱɤɢ ܳଵ:   ܳଵ = ሺଵଶ ; ଵଶሻ. 
ɉɪɢ ɩɨɫɬɪɨɟɧɢɢ ɉ0-ɫɟɬɤɢ ɫ ܰ = Ͷ ɭɡɥɚɦɢ ɤ ɧɚɣɞɟɧɧɵɦ ɭɡɥɚɦ ܳ଴ ɢ ܳଵ 
ɞɨɛɚɜɥɹɸɬɫɹ ɭɡɥɵ ܳଶ ɢ ܳଷ. 
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ȼɵɱɢɫɥɹɟɦ ɤɨɨɪɞɢɧɚɬɵ ɬɨɱɤɢ ܳଶ, ɱɢɫɥɨ 2 ɜ ɞɜɨɢɱɧɨɦ ɜɢɞɟ ɡɚɩɢɫɵɜɚɟɬɫɹ 
ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: ʹଵ଴ = ͳͲଶ, 
ɬɨ ɟɫɬɶ ܳଶ = Ͳ ଵܸ ∗ ଶܸ = ଶܸ, ݍଶ,ଵ = ଵସ , ଶ,ଶݍ = ଷସ, 
ɩɨɥɭɱɚɟɦ ɤɨɨɪɞɢɧɚɬɵ ɬɨɱɤɢ ܳଶ:   ܳଶ = ሺଵସ ; ଷସሻ. 
Ʉɨɨɪɞɢɧɚɬɵ ɬɨɱɤɢ ܳଷ, ɱɢɫɥɨ 3 ɜ ɞɜɨɢɱɧɨɦ ɜɢɞɟ ɡɚɩɢɫɵɜɚɟɬɫɹ ɫɥɟɞɭɸɳɢɦ 
ɨɛɪɚɡɨɦ: ͵ଵ଴ = ͳͳଶ, 
ɬɨ ɟɫɬɶ ܳଷ = ଵܸ ∗ ଶܸ, ݍଷ,ଵ = ଵଶ ∗ ଵସ = Ͳ,ͳ ∗ Ͳ,Ͳͳ = Ͳ,ͳͳ = ଷସ, ݍଷ,ଶ = ଵଶ ∗ ଷସ = Ͳ,ͳ ∗ Ͳ,ͳͳ = Ͳ,Ͳͳ = ଵସ, 
ɩɨɥɭɱɚɟɦ ɤɨɨɪɞɢɧɚɬɵ ɬɨɱɤɢ ܳଷ:   ܳଷ = ሺଷସ ; ଵସሻ. 
Ɇɵ ɩɨɥɭɱɢɥɢ ɉ0-ɫɟɬɤɭ ɫ ܰ = Ͷ ɭɡɥɚɦɢ. Ⱦɚɥɟɟ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɉ0-ɫɟɬɤɢ ɫ ܰ = ͺ 
ɭɡɥɚɦɢ, ɤ ɭɠɟ ɧɚɣɞɟɧɧɵɦ ɭɡɥɚɦ ܳ଴, ܳଵ, ܳଶ ɢ ܳଷ ɞɨɛɚɜɥɹɟɦ ɫɥɟɞɭɸɳɢɟ ɱɟɬɵɪɟ 
ɭɡɥɚ – ܳସ, ܳ ହ, ܳ ଺, ܳ ଻, ɤɨɨɪɞɢɧɚɬɵ ɤɨɬɨɪɵɯ ɜɵɱɢɫɥɹɸɬɫɹ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ. ܳସ−? Ͷଵ଴ = ͳͲͲଶ ⇒ ܳସ = ଷܸ, ݍସ,ଵ = ଵ଼

ସ,ଶݍ      , = ହ଼ ⇒ ܳସ = ሺଵ଼ ; ହ଼ሻ. ܳହ−? ͷଵ଴ = ͳͲͳଶ ⇒ ܳହ = ଵܸ ∗ ଷܸ, ݍହ,ଵ = ଵଶ ∗ ଵ଼ = Ͳ,ͳ ∗ Ͳ,ͲͲͳ = Ͳ,ͳͲͳ = ହ଼
ହ,ଶݍ , = ଵଶ ∗ ହ଼ = Ͳ,ͳ ∗ Ͳ,ͳͲͳ = Ͳ,ͲͲͲͳ = ଵ଼ ⇒ ܳହ = ሺହ଼ ; ଵ଼ሻ. ܳ଺−? ͸ଵ଴ = ͳͳͲଶ ⇒ ܳ଺ = ଶܸ ∗ ଷܸ, ݍ଺,ଵ = ଵସ ∗ ଵ଼ = Ͳ,Ͳͳ ∗ Ͳ,ͲͲͳ = Ͳ,Ͳͳͳ = ଷ଼
଺,ଶݍ , = ଷସ ∗ ହ଼ = Ͳ,ͳͳ ∗ Ͳ,ͳͲͳ = Ͳ,Ͳͳͳ = ଷ଼ ⇒ ܳ଺ = ሺଷ଼ ; ଷ଼ሻ. ܳ଻−? ͹ଵ଴ = ͳͳͳଶ ⇒ ܳ଻ = ଵܸ ∗ ଶܸ ∗ ଷܸ, ݍ଻,ଵ = ଵଶ ∗ ଵସ ∗ ଵ଼ = Ͳ,ͳ ∗ Ͳ,Ͳͳ ∗ Ͳ,ͲͲͳ = Ͳ,ͳͳͳ = ଻଼

଻,ଶݍ , = ଵଶ ∗ ଷସ ∗ ହ଼ = Ͳ,ͳ ∗ Ͳ,ͳͳ ∗ Ͳ,ͳͲͳ = Ͳ,Ͳͳͳ = ଻଼ ⇒ ܳ଻ = ሺ଻଼ ; ଻଼ሻ. 
ɉɨɥɭɱɢɥɢ ɫɟɬɤɭ ɫ ɤɨɥɢɱɟɫɬɜɨɦ ɭɡɥɨɜ ܰ = ͺ. ɋɥɟɞɭɸɳɢɦ ɲɚɝɨɦ ɦɵ ɧɚɯɨɞɢɦ 
ɩɨɫɥɟɞɧɢɟ ɜɨɫɟɦɶ ɬɨɱɟɤ ɢ ɩɪɢɛɚɜɥɹɟɦ ɢɯ ɤ ɜɨɫɶɦɢ ɭɠɟ ɧɚɣɞɟɧɧɵɦ. ଼ܳ−? ͺଵ଴ = ͳͲͲͲଶ ⇒ ଼ܳ = ସܸ, ଼ݍ,ଵ = ଵଵ଺,       ଼ݍ,ଶ = ଵହଵ଺ ⇒ ଼ܳ = ሺ ଵଵ଺ ; ଵହଵ଺ሻ, 



20 
 

ܳଽ−? ͻଵ଴ = ͳͲͲͳଶ ⇒ ܳଽ = ଵܸ ∗ ସܸ, ݍଽ,ଵ = ଵଶ ∗ ଵଵ଺ = Ͳ,ͳ ∗ Ͳ,ͲͲͲͳ = Ͳ,ͳͲͲͳ = ଽଵ଺, ݍଽ,ଶ = ଵଶ ∗ ଵହଵ଺ = Ͳ,ͳ ∗ Ͳ,ͳͳͳͳ = Ͳ,Ͳͳͳͳ = ଻ଵ଺ ⇒ ܳଽ = ሺ ଽଵ଺ ; ଻ଵ଺ሻ, ܳଵ଴−? ͳͲଵ଴ = ͳͲͳͲଶ ⇒ ܳଵ଴ = ଶܸ ∗ ସܸ, ݍଵ଴,ଵ = ଵସ ∗ ଵଵ଺ = Ͳ,Ͳͳ ∗ Ͳ,ͲͲͲͳ = Ͳ,ͲͳͲͳ = ହଵ଺, ݍଵ଴,ଶ = ଷସ ∗ ଵହଵ଺ = Ͳ,ͳͳ ∗ Ͳ,ͳͳͳͳ = Ͳ,ͲͲͳͳ = ଷଵ଺ ⇒ ܳଵ଴ = ሺ ହଵ଺ ; ଷଵ଺ሻ, ܳଵଵ−? ͳͳଵ଴ = ͳͲͳͳଶ ⇒ ܳଵଵ = ଵܸ ∗ ଶܸ ∗ ସܸ, ݍଵଵ,ଵ = ଵଶ ∗ ଵସ ∗ ଵଵ଺ = Ͳ,ͳ ∗ Ͳ,Ͳͳ ∗ Ͳ,ͲͲͲͳ = Ͳ,ͳͳͲͳ = ଵଷଵ଺, ݍଵଵ,ଶ = ଵଶ ∗ ଷସ ∗ ଵହଵ଺ = Ͳ,ͳ ∗ Ͳ,ͳͳ ∗ Ͳ,ͳͳͳͳ = Ͳ,ͳͲͳͳ = ଵଵଵ଺ ⇒ ܳଵଵ = ሺଵଷଵ଺ ; ଵଵଵ଺ሻ, ܳଵଶ−? ͳʹଵ଴ = ͳͳͲͲଶ ⇒ ܳଵଶ = ଷܸ ∗ ସܸ, ݍଵଶ,ଵ = ଵ଼ ∗ ଵଵ଺ = Ͳ,ͲͲͳ ∗ Ͳ,ͲͲͲͳ = Ͳ,ͲͲͳͳ = ଷଵ଺, ݍଵଶ,ଶ = ହ଼ ∗ ଵହଵ଺ = Ͳ,ͳͲͳ ∗ Ͳ,ͳͳͳͳ = Ͳ,ͲͳͲͳ = ହଵ଺ ⇒ ܳଵଶ = ሺ ଷଵ଺ ; ହଵ଺ሻ, ܳଵଷ−? ͳ͵ଵ଴ = ͳͳͲͳଶ ⇒ ܳଵଷ = ଵܸ ∗ ଷܸ ∗ ସܸ, ݍଵଷ,ଵ = ଵଶ ∗ ଵ଼ ∗ ଵଵ଺ = Ͳ,ͳ ∗ Ͳ,ͲͲͳ ∗ Ͳ,ͲͲͲͳ = Ͳ,ͳͲͳͳ = ଵଵଵ଺, ݍଵଷ,ଶ = ଵଶ ∗ ହ଼ ∗ ଵହଵ଺ = Ͳ,ͳ ∗ Ͳ,ͳͲͳ ∗ Ͳ,ͳͳͳͳ = Ͳ,ͳͳͲͳ = ଵଷଵ଺ ⇒ ܳଵଷ = ሺଵଵଵ଺ ; ଵଷଵ଺ሻ, ܳଵସ−? ͳͶଵ଴ = ͳͳͳͲଶ ⇒ ܳଵସ = ଶܸ ∗ ଷܸ ∗ ସܸ, ݍଵସ,ଵ = ଵସ ∗ ଵ଼ ∗ ଵଵ଺ = Ͳ,Ͳͳ ∗ Ͳ,ͲͲͳ ∗ Ͳ,ͲͲͲͳ = Ͳ,Ͳͳͳͳ = ଻ଵ଺, ݍଵସ,ଶ = ଷସ ∗ ହ଼ ∗ ଵହଵ଺ = Ͳ,ͳͳ ∗ Ͳ,ͳͲͳ ∗ Ͳ,ͳͳͳͳ = Ͳ,ͳͲͲͳ = ଽଵ଺ ⇒ ܳଵସ = ሺ ଻ଵ଺ ; ଽଵ଺ሻ, ܳଵହ−? ͳͷଵ଴ = ͳͳͳͳଶ ⇒ ܳଵହ = ଵܸ ∗ ଶܸ ∗ ଷܸ ∗ ଵହ,ଵݍ ,ܸ = ଵଶ ∗ ଵସ ∗ ଵ଼ ∗ ଵଵ଺ = Ͳ,ͳͳͳͳ = ଵହଵ଺, ݍଵହ,ଶ = ଵଶ ∗ ଷସ ∗ ହ଼ ∗ ଵହଵ଺ = Ͳ,ͳ ∗ Ͳ,ͳͳ ∗ Ͳ,ͳͲͳ ∗ Ͳ,ͳͳͳͳ = Ͳ,ͲͲͲͳ = ଵଵ଺ ⇒ ܳଵହ =ሺଵହଵ଺ ; ଵଵ଺ሻ. 
ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɨɥɭɱɢɥɢ ɉ0-ɫɟɬɤɭ ɫ ܰ = ͳ͸ ɭɡɥɚɦɢ  
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3.2 Ⱥɪɢɮɦɟɬɢɱɟɫɤɢɣ ɚɥɝɨɪɢɬɦ 
 

Ⱦɥɹ ɪɟɚɥɢɡɚɰɢɢ ɮɨɪɦɭɥɵ (4) ɭɞɨɛɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɦɚɲɢɧɧɵɟ ɤɨɦɚɧɞɵ. 
ȿɫɥɢ ɬɚɤɨɣ ɜɨɡɦɨɠɧɨɫɬɢ ɧɟɬ ɢɥɢ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɩɪɨɰɟɞɭɪ ɜ ɦɚɲɢɧɧɨɦ ɤɨɞɟ 
ɧɟɠɟɥɚɬɟɥɶɧɨ, ɬɨ ɦɨɠɧɨ ɩɪɢɛɟɝɧɭɬɶ ɤ ɪɚɫɱɟɬɭ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɩɨ ɬɚɛɥɢɰɟ rj

(l). 
Ⱦɥɹ ɷɬɨɝɨ ɩɨ ɡɚɞɚɧɧɨɦɭ ɧɨɦɟɪɭ i ɜɵɱɢɫɥɹɟɦ 
 m = 1 + [ln i/ln 2], 
ɚ ɡɚɬɟɦ ɞɥɹ ݍ௜,௝ = ∑ʹ−௞+ଵ{ͳʹ∑[ʹ{݅ʹ−௟}][ʹ{ݎ௝ሺ௟ሻʹ௞−ଵ−௟}]௠

௟=௞ }௠
௞=ଵ ,                                                           ሺͷሻ 

ɜ ɩɨɫɥɟɞɧɢɯ ɞɜɭɯ ɮɨɪɦɭɥɚɯ [a] – ɰɟɥɚɹ ɱɚɫɬɶ, ɚ { a} – ɞɪɨɛɧɚɹ ɱɚɫɬɶ ɱɢɫɥɚ a. 
Ɋɚɫɱɟɬ ɩɨ ɚɪɢɮɦɢɬɢɱɟɫɤɨɦɭ ɚɥɝɨɪɢɬɦɭ ɝɨɪɚɡɞɨ ɦɟɞɥɟɧɧɟɟ, ɱɟɦ ɪɚɫɱɟɬ ɩɨ 

ɮɨɪɦɭɥɟ (4), ɧɨ ɟɫɥɢ ɤɨɥɢɱɟɫɬɜɨ ɢɫɩɨɥɶɡɭɟɦɵɯ ɜ ɪɚɫɱɟɬɟ ɬɨɱɟɤ Qi ɧɟ ɩɪɟɜɨɫɯɨɞɢɬ 
104, ɬɨ ɨɧ ɜɩɨɥɧɟ ɩɪɢɟɦɥɟɦ.  

Ⱦɥɹ ɜɵɱɢɫɥɟɧɢɹ ɤɨɨɪɞɢɧɚɬ n-ɦɟɪɧɵɯ ɜɟɤɬɨɪɨɜ ܳ݅ ɩɪɢ ݅ =  ͳ,ʹ, … , ܰ, 
ɧɭɠɧɨ ɜɵɩɨɥɧɢɬɶ ܭሺܰሻ = ܰሺͻ݊ + ͹ሻ + Ͷ݊∑ ݅ʹ௜௠௜=ଵ , 
ɨɩɟɪɚɰɢɣ, ɝɞɟ m –ɦɢɧɢɦɚɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɞɜɨɢɱɧɵɯ ɪɚɡɪɹɞɨɜ, ɧɟɨɛɯɨɞɢɦɵɯ 
ɞɥɹ ɡɚɩɢɫɢ ɱɢɫɥɚ N. 
ɇɚ ɪɢɫɭɧɤɟ 3.1 ɩɪɟɞɫɬɚɜɥɟɧɚ ɛɥɨɤ-ɫɯɟɦɚ ɚɪɢɮɦɟɬɢɱɟɫɤɨɝɨ ɚɥɝɨɪɢɬɦɚ. 
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Ɋɢɫɭɧɨɤ 3.2 – Ȼɥɨɤ-ɫɯɟɦɚ ɚɪɢɮɦɟɬɢɱɟɫɤɨɝɨ ɚɥɝɨɪɢɬɦɚ 

 

ɐɢɤɥ ɜɧɭɬɪɢ K=1..M ɫɱɢɬɚɟɬ ɩɪɚɜɭɸ ɫɭɦɦɭ ɜ ɮɨɪɦɭɥɟ (5), ɚ ɰɢɤɥ k=1..M ɫɱɢɬɚɟɬ 
ɜɧɟɲɧɸɸ (ɥɟɜɭɸ) ɫɭɦɦɭ ɩɨ ɮɨɪɦɭɥɟ (5). ȼɵɯɨɞɧɵɟ ɞɚɧɧɵɟ – ɷɬɨ ɦɚɫɫɢɜ Q. S1 
– ɩɟɪɜɚɹ ɤɨɨɪɞɢɧɚɬɚ, S2 – ɜɬɨɪɚɹ ɤɨɨɪɞɢɧɚɬɚ ɬɨɱɤɢ. ȼ n-ɦɟɪɧɨɦ ɫɥɭɱɚɟ ɱɢɫɥɨ 
ɤɨɨɪɞɢɧɚɬ S ɛɭɞɟɬ ɪɚɜɧɨ n. 
Ɍɟɤɫɬ ɩɪɨɝɪɚɦɦɵ, ɫɨɫɬɚɜɥɟɧɧɨɣ ɩɨ ɷɬɨɦɭ ɚɥɝɨɪɢɬɦɭ ɧɚ ɹɡɵɤɟ Maple, ɩɪɢɜɟɞɟɧ ɜ 
ɉɪɢɥɨɠɟɧɢɢ Ȼ. 



23 
 

3.3 ɋɜɟɪɯɛɵɫɬɪɵɣ ɚɥɝɨɪɢɬɦ 
 

ɋɜɟɪɯɛɵɫɬɪɵɣ ɚɥɝɨɪɢɬɦ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨ ɩɨɪɹɞɨɤ ɫɥɟɞɨɜɚɧɢɹ ɬɨɱɟɤ 
Qi ɦɟɧɹɟɬɫɹ ɬɚɤ, ɱɬɨɛɵ ɤɚɠɞɚɹ ɫɥɟɞɭɸɳɚɹ ɬɨɱɤɚ Q’i ɥɟɝɤɨ ɜɵɱɢɫɥɹɥɚɫɶ ɩɨ 
ɩɪɟɞɵɞɭɳɟɣ ɬɨɱɤɟ Q’i-1 ɢ ɱɬɨɛɵ ɩɪɢ ɷɬɨɦ ɞɜɨɢɱɧɵɟ ɭɱɚɫɬɤɢ ɧɨɜɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ Q’0, Q’1,…, Q’i,… ɫɨɜɩɚɞɚɥɢ ɫ ɞɜɨɢɱɧɵɦɢ ɭɱɚɫɬɤɚɦɢ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ Q0, Q1,…, Qi,… ɉɨɫɥɟɞɧɟɟ ɭɫɥɨɜɢɟ ɝɚɪɚɧɬɢɪɭɟɬ ɫɨɯɪɚɧɟɧɢɟ 
ɜɫɟɯ ɨɫɧɨɜɧɵɯ ɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɫɜɨɣɫɬɜ ɪɚɜɧɨɦɟɪɧɨɫɬɢ. 
 ɉɭɫɬɶ ʒሺ݅ሻ – ɬɚɤ ɧɚɡɵɜɚɟɦɵɣ ɤɨɞ Ƚɪɟɹ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɧɨɦɟɪɭ ݅. ɉɨ 
ɨɩɪɟɞɟɥɟɧɢɸ ʒሺ݅ሻ = ݅ ∗ [݅/ʹ], 
ɝɞɟ [z] – ɰɟɥɚɹ ɱɚɫɬɶ z. 

 ɇɚɩɪɢɦɟɪ , ʒ (3) = 2, ɬɚɤ ɤɚɤ ɜ ɞɜɨɢɱɧɨɣ ɫɢɫɬɟɦɟ ݅ =  ͳͳ, [ ௜ଶ] = ͳ, ݅ ∗ [௜ଶ] =ͳͲ; ɢɥɢ Ƚ (10) = 15, ɬɚɤ как ݅ =  ͳͲͳͲ, [ ௜ଶ]  =  ͳͲͳ, ݅ ∗  [ ௜ଶ]  =  ͳͳͳͳ. 

 Ⱦɜɚ ɫɨɫɟɞɧɢɯ ɤɨɞɚ Ƚ (i) ɢ Ƚ (i - 1) ɜɫɟɝɞɚ ɪɚɡɥɢɱɚɸɬɫɹ ɜ ɨɞɧɨɦ ɢ ɬɨɥɶɤɨ 
ɨɞɧɨɦ ɪɚɡɪɹɞɟ l = l (i), ɧɨɦɟɪ ɤɨɬɨɪɨɝɨ ɦɨɠɧɨ ɜɵɱɢɫɥɢɬɶ ɩɨ ɮɨɪɦɭɥɟ ݈ = ͳ + ଶ[ʒሺ݅ሻ݃݋݈ ∗ ʒሺ݅ − ͳሻ].                                                                                           ሺ͸ሻ 
ɉɨɷɬɨɦɭ, ɩɨɥɚɝɚɹ Q’i = QȽ(i), ɩɨɥɭɱɚɟɦ ɞɥɹ ɪɚɫɱɟɬɚ Q’i ɫɥɟɞɭɸɳɢɣ ɩɪɨɫɬɨɣ 
ɚɥɝɨɪɢɬɦ: ݍ଴,ଵ = ⋯ = ଴,௡ݍ = Ͳ, ݍ௜,௝ = ௜−ଵ,௝ݍ ∗ ௝ܸ ሺ௟ሻ   ሺj = ͳ,ʹ, … , nሻ . 
Ɍɚɤ ɤɚɤ ɜɵɱɢɫɥɟɧɢɟ ɩɨ ɩɨɫɥɟɞɧɟɣ ɮɨɪɦɭɥɟ ɢ ɩɨ ɮɨɪɦɭɥɟ (6) ɦɨɠɟɬ ɛɵɬɶ 
ɨɫɭɳɟɫɬɜɥɟɧɨ ɩɪɢ ɩɨɦɨɳɢ ɨɞɧɢɯ ɥɨɝɢɱɟɫɤɢɯ ɨɩɟɪɚɰɢɣ, ɬɨ ɩɪɢ ɛɨɥɶɲɢɯ n ɷɬɨɬ 
ɚɥɝɨɪɢɬɦ ɨɤɚɡɵɜɚɟɬɫɹ ɛɵɫɬɪɟɟ, ɱɟɦ ɫɬɚɧɞɚɪɬɧɵɟ ɚɥɝɨɪɢɬɦɵ ɩɨɥɭɱɟɧɢɹ 
ɩɫɟɜɞɫɥɭɱɚɣɧɵɯ ɱɢɫɟɥ, ɜ ɤɨɬɨɪɵɯ ɞɥɹ ɩɨɥɭɱɟɧɢɹ n ɱɢɫɟɥ ɧɚɞɨ ɡɚɬɪɚɬɢɬɶ n 
ɭɦɧɨɠɟɧɢɣ. 
Ⱦɥɹ ɜɵɱɢɫɥɟɧɢɹ ɤɨɨɪɞɢɧɚɬ n-ɦɟɪɧɵɯ ɜɟɤɬɨɪɨɜ ܳ’i ɩɪɢ ݅  =  ͳ, ʹ, … ,ܰ ɧɟɨɛɯɨɞɢɦɨ 
ɜɵɩɨɥɧɢɬɶ ܭ’ሺܰሻ  =  ܰሺͷ݊ +  ͳʹሻ ɨɩɟɪɚɰɢɣ. 
ɇɚ ɪɢɫɭɧɤɟ 3.2 ɩɪɢɜɟɞɟɧɚ ɛɥɨɤ-ɫɯɟɦɚ ɫɜɟɪɯɛɵɫɬɪɨɝɨ ɚɥɝɨɪɢɬɦɚ. 
  



24 
 

 
Ɋɢɫɭɧɨɤ 3.3 – Ȼɥɨɤ-ɫɯɟɦɚ ɫɜɟɪɯɛɵɫɬɪɨɝɨ ɚɥɝɨɪɢɬɦɚ 

 
Ɂɞɟɫɶ ɢɫɩɨɥɶɡɭɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɨɛɨɡɧɚɱɟɧɢɹ: 
N-ɱɢɫɥɨ ɭɡɥɨɜ, 
R – ɬɚɛɥɢɰɚ ɱɢɫɥɢɬɟɥɟɣ, 
LL –ɤɨɥɢɱɟɫɬɜɨ ɛɢɬ, ɧɚ ɤɨɬɨɪɨɟ ɫɞɜɢɝɚɟɬɫɹ ɱɢɫɥɨ ɜ ɞɜɨɢɱɧɨɦ ɩɪɟɞɫɬɚɜɥɟɧɢɢ, 
V(L,j) – ɧɚɩɪɚɜɥɹɸɳɢɟ ɱɢɫɥɚ, 
Xor(a,b)=ܽ ⊕ଶ ܾ – ɢɫɤɥɸɱɚɸɳɟɟ “ɢɥɢ”(ɫɥɨɠɟɧɢɟ ɩɨ ɦɨɞɭɥɸ 2). 
ɇɚ ɪɢɫɭɧɤɚɯ 2.5-2.15 ɩɪɢɜɟɞɟɧɵ ɫɯɟɦɵ ɪɚɫɩɨɥɨɠɟɧɢɹ ɬɨɱɟɤ ɉ0-ɫɟɬɨɤ ɫ ܰ = 21 ,22 , … ,28 ɭɡɥɚɦɢ, ɩɨɫɬɪɨɟɧɧɵɯ ɩɨ ɚɪɢɮɦɟɬɢɱɟɫɤɨɦɭ ɢ ɫɜɟɪɯɛɵɫɬɪɨɦɭ 
ɚɥɝɨɪɢɬɦɚɦ 
 Ɍɟɤɫɬ ɩɪɨɝɪɚɦɦɵ, ɫɨɫɬɚɜɥɟɧɧɨɣ ɩɨ ɷɬɨɦɭ ɚɥɝɨɪɢɬɦɭ ɧɚ ɹɡɵɤɟ Maple, 
ɩɪɢɜɟɞɟɧ ɜ ɉɪɢɥɨɠɟɧɢɢ ȼ. 
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4 ɋɪɚɜɧɟɧɢɟ ɛɵɫɬɪɨɞɟɣɫɬɜɢɹ ɚɪɢɮɦɟɬɢɱɟɫɤɨɝɨ ɢ ɫɜɟɪɯɛɵɫɬɪɨɝɨ 
ɚɥɝɨɪɢɬɦɨɜ ɩɨɫɬɪɨɟɧɢɹ ɉ0-cɟɬɨɤ ɜ ɞɜɭɦɟɪɧɨɦ ɫɥɭɱɚɟ 
 

Ȼɵɥɢ ɩɪɨɜɟɞɟɧɵ ɱɢɫɥɟɧɧɵɟ ɷɤɫɩɟɪɢɦɟɧɬɵ ɩɨ ɩɨɫɬɪɨɟɧɢɸ ɉ0-cɟɬɨɤ ɫ 
ɩɨɦɨɳɶɸ ɚɪɢɮɦɟɬɢɱɟɫɤɨɝɨ ɢ ɫɜɟɪɯɛɵɫɬɪɨɝɨ ɚɥɝɨɪɢɬɦɨɜ. ɉɪɢ ɷɬɨɦ ɛɵɥɢ 
ɩɨɫɬɪɨɟɧɵ ɉ0-cɟɬɤɢ ɫ ɱɢɫɥɨɦ ɭɡɥɨɜ N = 22, …, 213. ɇɢɠɟ ɩɪɢɜɟɞɟɧɚ ɬɚɛɥɢɰɚ 1 ɫ 
ɪɟɡɭɥɶɬɚɬɚɦɢ ɷɬɢɯ ɱɢɫɥɟɧɧɵɯ ɷɤɫɩɟɪɢɦɟɧɬɨɜ. ȼ ɩɟɪɜɨɣ ɤɨɥɨɧɤɟ ɬɚɛɥɢɰɵ 
ɩɪɢɜɟɞɟɧɵ ɡɧɚɱɟɧɢɹ ɩɚɪɚɦɟɬɪɚ N (ɤɨɥɢɱɟɫɬɜɨ ɭɡɥɨɜ ɝɟɧɟɪɢɪɭɟɦɵɯ ɉ0-cɟɬɨɤ), ɜɨ 
ɜɬɨɪɨɣ ɢ ɬɪɟɬɶɟɣ ɤɨɥɨɧɤɚɯ – ɜɪɟɦɹ ݐሺܰሻ ɢ ݐ’ሺܰሻ, ɡɚɬɪɚɱɟɧɧɨɟ ɧɚ ɩɨɫɬɪɨɟɧɢɟ ɉ0-
cɟɬɨɤ ɫ ɩɨɦɨɳɶɸ ɚɪɢɮɦɟɬɢɱɟɫɤɨɝɨ ɢ ɫɜɟɪɯɛɵɫɬɪɨɝɨ ɚɥɝɨɪɢɬɦɨɜ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, 
ɜ ɱɟɬɜɟɪɬɨɣ ɤɨɥɨɧɤɟ - ɨɬɧɨɲɟɧɢɟ  ௧ሺ𝑁ሻ௧′ሺ𝑁ሻ, 
ɜ ɩɹɬɨɣ ɢ ɲɟɫɬɨɣ ɤɨɥɨɧɤɚɯ – ɤɨɥɢɱɟɫɬɜɨ ɚɪɢɮɦɟɬɢɱɟɫɤɢɯ ɨɩɟɪɚɰɢɣ ܭሺܰሻ ɢ ܭ’ሺܰሻ, ɡɚɬɪɚɱɟɧɧɵɯ ɧɚ ɩɨɫɬɪɨɟɧɢɟ ɉ0-cɟɬɨɤ ɫ ɩɨɦɨɳɶɸ ɚɪɢɮɦɟɬɢɱɟɫɤɨɝɨ ɢ 
ɫɜɟɪɯɛɵɫɬɪɨɝɨ ɚɥɝɨɪɢɬɦɨɜ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɜ ɫɟɞɶɦɨɣ ɤɨɥɨɧɤɟ – ɨɬɧɨɲɟɧɢɟ 𝐾ሺ𝑁ሻ𝐾′ሺ𝑁ሻ. 
ɉɪɢ ɷɬɨɦ ɜɟɥɢɱɢɧɵ K(N) ɢ K’(N) ɜɵɱɢɫɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɚɦ  

 ,(12 + 5݊)ܰ=(ܰ)’ܭ 
ɝɞɟ n = 2 – ɪɚɡɦɟɪɧɨɫɬɶ, ɚ m - ɦɢɧɢɦɚɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɞɜɨɢɱɧɵɯ ɪɚɡɪɹɞɨɜ, 
ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɡɚɩɢɫɢ ɱɢɫɥɚ N: 
 

Ɍɚɛɥɢɰɚ 1 – Ɋɟɡɭɥɶɬɚɬɵ ɫɪɚɜɧɟɧɢɹ ɛɵɫɬɪɨɞɟɣɫɬɜɢɹ ɚɥɝɨɪɢɬɦɨɜ 

 В̬е̥я ̬̌̍оты в ̭еку̦д̵̌ 
 

Кол̛че̭тво опе̶̛̬̜̌ 
 

N 

Све̵̬̍
ы̭т̬ы̜  ݐ′ሺܰሻ А̴̛̬̥ет̛че̭к̛̜ ݐሺܰሻ ݐሺܰሻݐ′ሺܰሻ Све̵̬̍ы̭т̬ы̜  ܭ′ሺܰሻ А̴̛̬̥ет̛че̭к

 ሺܰሻ′ܭሺܰሻܭ ሺܰሻܭ ̛̜
4 0.016 0.016 1 88 180 2,045454545 

8 0.016 0.016 1 176 472 2,681818182 

16 0.016 0.031 1,9375 352 1184 3,363636364 

32 0.016 0.062 3.875 704 2864 4,068181818 

64 0.016 0.125 7,8125 1408 6736 4,784090909 

128 0.016 0.25 15,625 2816 15504 5,505681818 

256 0.032 0.609 19,03125 5632 35088 6,230113636 

512 0.032 1.438 44,9375 11264 78352 6,955965909 

1024 0.047 3.328 70,808510 22528 173072 7,682528409 

2048 0.078 7.968 102,15384 45056 378896 8,409446023 

4096 0.156 18.453 118,28846 90112 823312 9,136541193 
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8196 0.297 42.906 144,46464 180312 1778196 9,861772927 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɜɟɞɟɧɢɹ ɱɢɫɥɟɧɧɵɯ ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɜɵɹɫɧɢɥɨɫɶ, 

ɱɬɨ ɨɬɧɨɲɟɧɢɟ ௧ሺ𝑁ሻ௧′ሺ𝑁ሻ, ɤɚɤ ɢ 𝐾ሺ𝑁ሻ𝐾′ሺ𝑁ሻ, ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɫ ɪɨɫɬɨɦ ܰ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, 

ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɫɜɟɪɯɛɵɫɬɪɨɝɨ ɚɥɝɨɪɢɬɦɚ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɚɪɢɮɦɟɬɢɱɟɫɤɢɦ 
ɚɥɝɨɪɢɬɦɨɦ ɜɨɡɪɚɫɬɚɟɬ ɫ ɪɨɫɬɨɦ ɱɢɫɥɚ ܰ ɭɡɥɨɜ ɉ0-ɫɟɬɨɤ. 
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5 ɂɫɫɥɟɞɨɜɚɧɢɟ ɧɚ ɤɥɚɫɫɚɯ ɮɭɧɤɰɢɣ ɩɨɝɪɟɲɧɨɫɬɟɣ ɤɭɛɚɬɭɪɧɵɯ 
ɮɨɪɦɭɥ, ɭɡɥɵ ɤɨɬɨɪɵɯ ɨɛɪɚɡɭɸɬ ɉτ-ɫɟɬɤɢ 

 
Ȼɭɞɟɦ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɤɭɛɚɬɭɪɧɵɟ ɮɨɪɦɭɥɵ ɜɢɞɚ  ܫሺ߮ሻ = ∫ …∫ ߮ሺ𝑥ଵ, … , 𝑥௡ሻ݀𝑥ଵ, … , ݀𝑥௡ ≈ ଵ𝑁∑ ߮(𝑥ଵ௜ , … , 𝑥௡௜)  = ܳሺ߮ሻ𝑁௜=଴ଵ଴ଵ଴ ,         ሺ͹ሻ 
ɭɡɥɵ  (𝑥ଵ௜ , … , 𝑥௡௜)  ɤɨɬɨɪɵɯ ɩɪɢɧɚɞɥɟɠɚɬ ɟɞɢɧɢɱɧɨɦɭ n-ɦɟɪɧɨɦɭ ɤɭɛɭ [Ͳ,ͳ]௡. 
  

5.1  ɂɫɫɥɟɞɭɟɦɵɟ ɮɭɧɤɰɢɢ 
 

Ɋɚɫɫɦɨɬɪɢɦ ɫɥɟɞɭɸɳɢɟ ɮɭɧɤɰɢɢ: 

߮ଵ,ଶሺ𝑥ଵ, 𝑥ଶሻ =

{  
   
   
  
   
   
  𝑥ଵ + 𝑥ଶ, Ͳ ൑ 𝑥ଵ < ͳ͵ , Ͳ ൑ 𝑥ଶ < ͳ͵ ,𝑥ଵ + ͵𝑥ଶ, Ͳ ൑ 𝑥ଵ < ͳ͵ , ͳ͵ ൑ 𝑥ଶ < ʹ͵ ,͵𝑥ଵ + 𝑥ଶ, ͳ͵ ൑ 𝑥ଵ < ʹ͵ , Ͳ ൑ 𝑥ଶ < ͳ͵ ,͵𝑥ଵ + ͵𝑥ଶ, ͳ͵ ൑ 𝑥ଵ < ʹ͵ , ͳ͵ ൑ 𝑥ଶ < ʹ͵ ,𝑥ଵ + ͸𝑥ଶ, Ͳ ൑ 𝑥ଵ < ͳ͵ , ʹ͵ ൑ 𝑥ଶ ൑ ͳ,͸𝑥ଵ + 𝑥ଶ, ʹ͵ ൑ 𝑥ଵ ൑ ͳ , Ͳ ൑ 𝑥ଶ < ͳ͵ ,͵𝑥ଵ + ͸𝑥ଶ, ͳ͵ ൑ 𝑥ଵ < ʹ͵  , ʹ͵ ൑ 𝑥ଶ ൑ ͳ,͸𝑥ଵ + ͵𝑥ଶ, ʹ͵ ൑ 𝑥ଵ ൑ ͳ  , ͳ͵ ൑ 𝑥ଶ < ʹ͵ ,͸𝑥ଵ + ͸𝑥ଶ, ʹ͵ ൑ 𝑥ଵ ൑ ͳ  , ʹ͵ ൑ 𝑥ଶ ൑ ͳ; 

 

߮ଶ,௡ሺ𝑥ଵ, 𝑥ଶ, … , 𝑥௡ሻ = ሺ|𝑥ଵ − ͳʹ| ∗ |𝑥ଶ − ͳ͵| ∗ … ∗ |𝑥௡ − ͳ݊ + ͳ|ሻଵଶ, ݊ = ʹ,͵, … ,ͳͲ; ߮ଷ,௡ሺ𝑥ଵ, 𝑥ଶ, … , 𝑥௡ሻ = sinሺ𝑥ଵ + 𝑥ଶ +⋯+ 𝑥௡ሻ , ݊ = ʹ,͵, … ,ͳͲ; ߮ସ,௡ሺ𝑥ଵ, 𝑥ଶ, … , 𝑥௡ሻ = cosxଵ + cosxଶ +⋯+ cosxn, ݊ = ʹ,͵, … ,ͳͲ; ߮ହ,௡ሺ𝑥ଵ, 𝑥ଶ, … , 𝑥௡ሻ = ݃ሺ𝑥ଵ, 𝑥ଶሻ ∗ ݃ሺ𝑥ଶ, 𝑥ଷሻ ∗ … ∗ ݃ሺ𝑥௡−ଵ, 𝑥௡ሻ, ݊ = ʹ,͵, … ,ͳͲ, ˆˇˈ ݃ሺ𝑥௞ , 𝑥௞+ଵሻ = {𝑥௞𝑥𝑘+భ , ˒˓и  𝑥௞ଶ + 𝑥௞+ଵଶ ≠ Ͳ,ͳ,                   ˒˓и     𝑥௞ =  𝑥௞+ଵ = Ͳ. 
ɉɪɨɜɟɪɢɦ, ɤɚɤɢɦ ɤɥɚɫɫɚɦ ɩɪɢɧɚɞɥɟɠɢɬ ɮɭɧɤɰɢɹ ߮ଶ,ଶሺ𝑥ଵ, 𝑥ଶሻ = ሺ|𝑥ଵ − ଵଶ| ∗ |𝑥ଶ − ଵଷ|ሻభమ. 
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ɑɚɫɬɧɚɹ ɩɪɨɢɡɜɨɞɧɚɹ 𝜕ሺ𝜑మ,యሺ𝑥భ,𝑥మሻሻ𝜕𝑥భ = ሺଶ𝑥భ−ଵሻ√|𝑥మ−భయ|ସ|𝑥భ−భమ|యమ   ɧɟɨɝɪɚɧɢɱɟɧɚ ɜ ɨɤɪɟɫɬɧɨɫɬɢ 

ɬɨɱɟɤ ɫ ɤɨɨɪɞɢɧɚɬɨɣ 𝑥ଵ = ଵଶ, ɩɨɷɬɨɦɭ ߮ଶ,ଶሺ𝑥ଵ, 𝑥ଶሻ ɧɟ ɩɪɢɧɚɞɥɟɠɢɬ ɤɥɚɫɫɚɦ 
ɮɭɧɤɰɢɣ ɫ ɤɭɫɨɱɧɨ-ɧɟɩɪɟɪɵɜɧɵɦɢ ɨɝɪɚɧɢɱɟɧɧɵɦɢ ɱɚɫɬɧɵɦɢ ɩɪɨɢɡɜɨɞɧɵɦɢ. 
Ⱥɧɚɥɨɝɢɱɧɨ ɞɨɤɚɡɵɜɚɟɬɫɹ,ɱɬɨ ɮɭɧɤɰɢɢ ߮ଶ,௡ሺ𝑥ଵ, 𝑥ଶ, … , 𝑥௡ሻ, ݊ = ͵, … ,ͳͲ, ɬɚɤɠɟ 
ɧɟ ɩɪɢɧɚɞɥɟɠɚɬ ɭɤɚɡɚɧɧɵɦ ɤɥɚɫɫɚɦ. 
Ⱦɨɤɚɠɟɦ, ɱɬɨ ߮ଷ,ଶሺ𝑥ଵ, 𝑥ଶሻ,   ߮ସ,ଶሺ𝑥ଵ, 𝑥ଶሻ,   ߮ହ,ଶሺ𝑥ଵ, 𝑥ଶሻ ɩɪɢɧɚɞɥɟɠɚɬ ɤɥɚɫɫɚɦ 
ɮɭɧɤɰɢɣ ɫ ɤɭɫɨɱɧɨ-ɧɟɩɪɟɪɵɜɧɵɦɢ ɨɝɪɚɧɢɱɟɧɧɵɦɢ ɱɚɫɬɧɵɦɢ ɩɪɨɢɡɜɨɞɧɵɦɢ. 
ȼɵɱɢɫɥɢɦ ɜɫɟ ɱɚɫɬɧɵɟ ɩɪɨɢɡɜɨɞɧɵɟ ɩɟɪɜɨɝɨ ɢ ɜɬɨɪɨɝɨ ɩɨɪɹɞɤɨɜ ɷɬɢɯ 
ɮɭɧɤɰɢɣ. ɂɦɟɟɦ: 
 ߮ଷ,ଶሺ𝑥ଵ, 𝑥ଶሻ = sinሺ𝑥ଵ + 𝑥ଶሻ, 𝜕𝜑య,మሺ𝑥భ,𝑥మሻ𝜕𝑥భ = cos ሺ𝑥ଵ + 𝑥ଶሻ,   

𝜕𝜑య,మሺ𝑥భ,𝑥మ,ሻ𝜕𝑥మ = cos ሺ𝑥ଵ + 𝑥ଶሻ, 𝜕మ𝜑య,మሺ𝑥భ,𝑥మሻ𝜕𝑥భమ = −sin ሺ𝑥ଵ + 𝑥ଶሻ,   𝜕మ𝜑య,మሺ𝑥భ,𝑥మሻ𝜕𝑥మమ = −sin ሺ𝑥ଵ + 𝑥ଶሻ, 𝜕మ𝜑య,మሺ𝑥భ,𝑥మሻ𝜕𝑥భ𝜕𝑥మ = 𝜕మ𝜑య,మሺ𝑥భ,𝑥మሻ𝜕𝑥మ𝜕𝑥భ = −sinሺ𝑥ଵ + 𝑥ଶሻ; ߮ସ,ଶሺ𝑥ଵ, 𝑥ଶሻ = cos𝑥ଵ + cos𝑥ଶ, 𝜕𝜑ర,మሺ𝑥భ,𝑥మሻ𝜕𝑥భ = −sin𝑥ଵ,  
𝜕𝜑ర,మሺ𝑥భ,𝑥మ,ሻ𝜕𝑥మ = −sin𝑥ଶ, 𝜕మ𝜑ర,మሺ𝑥భ,𝑥మሻ𝜕𝑥భమ = −cos𝑥ଵ,  
𝜕మ𝜑ర,మሺ𝑥భ,𝑥మሻ𝜕𝑥మమ = −cos𝑥ଶ 𝜕మ𝜑ర,మሺ𝑥భ,𝑥మሻ𝜕𝑥భ𝜕𝑥మ = 𝜕మ𝜑ర,మሺ𝑥భ,𝑥మሻ𝜕𝑥మ𝜕𝑥భ ≡ Ͳ. 

 

Ɏɭɧɤɰɢɢ ߮ଷ,ଶሺ𝑥ଵ, 𝑥ଶሻ, ߮ସ,ଶሺ𝑥ଵ, 𝑥ଶሻ ɢ ɜɫɟ ɢɯ ɱɚɫɬɧɵɟ ɩɪɨɢɡɜɨɞɧɵɟ ɞɨ 2-ɝɨ 
ɩɨɪɹɞɤɚ ɜɤɥɸɱɢɬɟɥɶɧɨ ɧɟɩɪɟɪɵɜɧɵ ɢ ɨɝɪɚɧɢɱɟɧɵ ɜ [Ͳ,ͳ]ଶ, ɩɨɷɬɨɦɭ ߮ଷ,ଶሺ𝑥ଵ, 𝑥ଶሻ, ߮ସ,ଶሺ𝑥ଵ, 𝑥ଶሻ ∈  ଵܹ(ܮଵ, ,ଶܮ  ଵ,ଶ).  Ɍɨɝɞɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫܮ
ɭɬɜɟɪɠɞɟɧɢɹɦɢ 3, 2 ɷɬɢ ɮɭɧɤɰɢɢ ɛɭɞɭɬ ɩɪɢɧɚɞɥɟɠɚɬɶ ɤɥɚɫɫɭ ܪଵ(ܮଵ, ,ଶܮ  ଵ,ଶ), ɚܮ
ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɢ ɤɥɚɫɫɭ 𝑆𝑝ሺܣଵ, ,ଶܣ ݌ ଵ,ଶሻ ɞɥɹ ɥɸɛɨɝɨܣ > ͳ. 
ȼ ɫɥɭɱɚɹɯ ݊ = ͵, … ,ͳͲ ɩɪɢɧɚɞɥɟɠɧɨɫɬɶ ɮɭɧɤɰɢɣ ߮ଷ,௡ሺ𝑥ଵ, 𝑥ଶ, … , 𝑥௡ሻ, ߮ସ,௡ሺ𝑥ଵ, 𝑥ଶ, … , 𝑥௡ሻ  ɤɥɚɫɫɚɦ  ଵܹሺܮ௜భ,…,௜𝑠ሻ,  ܪ𝛼ሺܮ௜భ,…,௜𝑠ሻ,  𝑆𝑝ሺܣ௜భ,…,௜𝑠ሻ ሺ݌ > ͳሻ 
ɞɨɤɚɡɵɜɚɟɬɫɹ ɚɧɚɥɨɝɢɱɧɨ. 
ɉɪɨɜɟɪɢɦ, ɤɚɤɢɦ ɤɥɚɫɫɚɦ ɩɪɢɧɚɞɥɟɠɢɬ ɮɭɧɤɰɢɹ ߮ହ,ଶሺ𝑥ଵ, 𝑥ଶሻ = {𝑥ଵ𝑥మ , ˒˓и ሺ𝑥ଵ, 𝑥ଶሻ ≠ ሺͲ,Ͳሻ,ͳ,                   ˒˓и 𝑥ଵ = 𝑥ଶ = Ͳ.  
ȼ ɥɸɛɨɣ ɬɨɱɤɟ  ሺ𝑥ଵ, 𝑥ଶሻ ≠ ሺͲ,Ͳሻ ɱɚɫɬɧɚɹ ɩɪɨɢɡɜɨɞɧɚɹ   𝜕𝜑ఱ,మሺ𝑥భ,𝑥మ,ሻ𝜕𝑥మ = 𝑥ଵ𝑥మ ln 𝑥ଵ, 
ɩɪɢ ɮɢɤɫɢɪɨɜɚɧɧɨɦ 𝑥ଶ ≠ Ͳ lim𝑥భ→଴+଴𝑥ଵ𝑥మ݈݊ 𝑥ଵ = ∞, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɜ 

ɨɤɪɟɫɬɧɨɫɬɢ ɬɨɱɟɤ (0, 𝑥ଶ) 𝜕𝜑ఱ,మሺ𝑥భ,𝑥మ,ሻ𝜕𝑥మ   ɧɟɨɝɪɚɧɢɱɟɧɚ, ɚ ɡɧɚɱɢɬ ߮ହ,ଶሺ𝑥ଵ, 𝑥ଶ, ሻ ɧɟ 
ɩɪɢɧɚɞɥɟɠɢɬ ɤɥɚɫɫɚɦ ɮɭɧɤɰɢɣ ɫ ɤɭɫɨɱɧɨ-ɧɟɩɪɟɪɵɜɧɵɦɢ ɨɝɪɚɧɢɱɟɧɧɵɦɢ 
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ɱɚɫɬɧɵɦɢ ɩɪɨɢɡɜɨɞɧɵɦɢ. Ⱥɧɚɥɨɝɢɱɧɨ ɞɨɤɚɡɵɜɚɟɬɫɹ, ɱɬɨ ɮɭɧɤɰɢɢ ߮ହ,௡ሺ𝑥ଵ, 𝑥ଶ, … , 𝑥௡ሻ, n=3,…,10, ɬɚɤɠɟ ɧɟ ɩɪɢɧɚɞɥɟɠɚɬ ɭɤɚɡɚɧɧɵɦ ɤɥɚɫɫɚɦ. 
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5.2   Ɋɟɡɭɥɶɬɚɬɵ ɱɢɫɥɟɧɧɵɯ ɷɤɫɩɟɪɢɦɟɧɬɨɜ 
 

ɋ ɩɨɦɨɳɶɸ ɤɭɛɚɬɭɪɧɵɯ ɮɨɪɦɭɥ ɜɢɞɚ (7), ɭɡɥɵ ɤɨɬɨɪɵɯ ɨɛɪɚɡɭɸɬ 
ɪɚɜɧɨɦɟɪɧɵɟ, ɩɚɪɚɥɥɟɥɢɩɢɩɟɞɚɥɶɧɵɟ ɫɟɬɤɢ ɢ ɉτ-ɫɟɬɤɢ, ɜ n-ɦɟɪɧɨɦ ɫɥɭɱɚɟ 
(n=2,…,10) ɛɵɥɢ ɜɵɱɢɫɥɟɧɵ ɩɪɢɛɥɢɠɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɤɪɚɬɧɵɯ ɢɧɬɟɝɪɚɥɨɜ  ɨɬ 
ɮɭɧɤɰɢɣ, ɩɪɢɜɟɞɟɧɧɵɯ ɜ ɪɚɡɞɟɥɟ 5.1. 

Ʉɨɥɢɱɟɫɬɜɨ ɭɡɥɨɜ ɤɚɠɞɨɣ ɢɡ ɭɩɨɦɹɧɭɬɵɯ ɫɟɬɨɤ ɜɡɹɬɨ ɬɚɤ, ɱɬɨɛɵ ɨɧɨ ɛɵɥɨ 
ɦɚɤɫɢɦɚɥɶɧɨ ɛɥɢɡɤɢɦ ɤ ʹఔ ,  ɝɞɟ ߥ – ɧɟɤɨɬɨɪɨɟ ɧɚɬɭɪɚɥɶɧɨɟ ɱɢɫɥɨ. 
Ʉɨɨɪɞɢɧɚɬɵ ɭɡɥɨɜ ɪɚɜɧɨɦɟɪɧɨɣ ɫɟɬɤɢ ɜɵɱɢɫɥɹɥɢɫɶ ɩɨ ɮɨɪɦɭɥɟ ܲ ଵݎ) = + ܯଵߚ ,… , ௡ݎ + ܯ௡ߚ )   ˒˓и   ߚଵ = ଶߚ = ⋯ = ௡ߚ = ͳʹ ,ܰ = ௡ܯ ,ଵݎ   , … , ௡ݎ = Ͳ,… ܯ, − ͳ 
 ɍɡɥɵ ɩɚɪɚɥɥɟɥɢɩɢɩɟɞɚɥɶɧɨɣ ɫɟɬɤɢ ɜɵɱɢɫɥɹɥɢɫɶ ɩɨ ɮɨɪɦɭɥɟ  ఓܲ = ቀ{𝑎భఓ𝑁 } , … , {𝑎೙ఓ𝑁 }ቁ , ˒˓и ܽଵ = ͵, ܽଶ = ʹ,   ܰ > ͵ – ɩɪɨɫɬɨɟ ɱɢɫɥɨ, ߤ =Ͳ, … ,ܰ − ͳ. 
 ɍɡɥɵ ɉτ-ɫɟɬɤɢ ɛɵɥɢ ɜɵɱɢɫɥɟɧɵ ɩɨ ɚɪɢɮɦɟɬɢɱɟɫɤɨɦɭ ɚɥɝɨɪɢɬɦɭ, 
ɢɡɥɨɠɟɧɧɨɦɭ ɜ ɪɚɡɞɟɥɟ 3.2. 
ȼ ɬɚɛɥɢɰɚɯ 2 – 38 ɩɪɢɜɟɞɟɧɵ ɡɧɚɱɟɧɢɹ ɱɢɫɥɚ N ɭɡɥɨɜ, ɚ ɬɚɤɠɟ ɡɧɚɱɟɧɢɹ 
ɚɛɫɨɥɸɬɧɨɣ  △ ሺ߮ሻ = ሺ߮ሻܫ| − ܳሺ߮ሻ| 
ɢ ɨɬɧɨɫɢɬɟɥɶɧɨɣ 𝛿ሺ߮ሻ = |△ ሺ߮ሻܫሺ߮ሻ | 
ɩɨɝɪɟɲɧɨɫɬɟɣ ɤɚɠɞɨɣ ɢɡ ɤɭɛɚɬɭɪɧɵɯ ɮɨɪɦɭɥ. 
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Ɍɚɛɥɢɰɚ 2 –  Ⱥɛɫoɥɸɬɧɚɹ ɢ oɬɧoɫɢɬɟɥɶɧɚɹ ɩoɝɪɟɲɧoɫɬɢ ɤɭɛɚɬɭɪɧɵɯ ɮoɪɦɭɥ ɫ 
ɭɡɥɚɦɢ ɧɚ П𝜏-ɫɟɬɤɚɯ, ɩɚɪɚɥɥɟɥɟɩɢɞɚɥɶɧɵɯ ɢ ɪɚɜɧoɦɟɪɧɵɯ ɫɟɬɤɚɯ ɞɥɹ 

ɩoɞɵɧɬɟɝɪɚɥɶɧoɣ ɮɭɧɤɰɢɢ ߮ଶሺ𝑥ଵ, 𝑥ଶሻ 
  ɉtau -ɫɟɬɤɚ 

 ɉɚɪɚɥɥɟɥɟɩɢɩɟɞɚɥɶɧɚ
ɹ ɫɟɬɤɚ 

 
Ɋɚɜɧɨɦɟɪɧɚɹ ɫɟɬɤɚ 

ɑɢɫ
ɥɨ 
ɭɡɥɨ
ɜ 
N 

Ⱥɛɫɨɥɸɬɧɚ
ɹ 
ɩɨɝɪɟɲɧɨɫ
ɬɶ △ ሺ߮ሻ 

Ɉɬɧɨɫɢɬɟɥɶ
ɧɚɹ 
ɩɨɝɪɟɲɧɨɫɬ
ɶ 𝛿ሺ߮ሻ 

ɑɢɫ
ɥɨ 
ɭɡɥɨ
ɜ 
N 

Ⱥɛɫɨɥɸɬɧɚ
ɹ 
ɩɨɝɪɟɲɧɨɫ
ɬɶ △ ሺ߮ሻ 

Ɉɬɧɨɫɢɬɟɥɶɧ
ɚɹ 
ɩɨɝɪɟɲɧɨɫɬɶ𝛿ሺ߮ሻ 

ɑɢɫ
ɥɨ 
ɭɡɥɨ
ɜ 
N 

Ⱥɛɫɨɥɸɬɧɚɹ 
ɩɨɝɪɟɲɧɨɫɬ
ɶ △ ሺ߮ሻ 

Ɉɬɧɨɫɢɬɟɥɶ
ɧɚɹ 
ɩɨɝɪɟɲɧɨɫɬ
ɶ 𝛿ሺ߮ሻ 

8 0,788193 0,177343 7 2,460068 0,5535154 8 1,11111 0,25 
16 0,342880 0,077148 17 1,2920992 0,2907224 16 0,913193 0,205468 
32 0,2003023 0,045068 31 1,1235445 0,2302976 32 0,276443 0,0622 
64 0,0865328 0,019469 61 0,1066793 0,1095028 64 0,073349 0,016036 

128 0,0502779 0,011312 127 0,0920430 0,0387097 128 0,018448 0,004151 
256 0,0216829 0,004878 257 0,0875246 0,0196930 256 0,017134 0,003205 
512 0,0125811 0,002830 509 0,0712156 0,0227732 512 0,015407 0,003467 

1024 0,0054228 0,001220 1021 0,0537541 0,0120946 1024 0,014701 0,003533 
2048 7,14E-03 0,000907 2053 0,0118485 0,0044092 2048 0,009859 0,002318 
4096 3,14E-03 0,000707 4093 0,0108485 0,0024092 4096 0,005859 0,001318 
8192 0,0003376 7,60E-05 8191 0,0019595 0,0004409 8192 0,0005363 0,004485 
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Ɍɚɛɥɢɰɚ 3 –  Ⱥɛɫoɥɸɬɧɚɹ ɢ oɬɧoɫɢɬɟɥɶɧɚɹ ɩoɝɪɟɲɧoɫɬɢ ɤɭɛɚɬɭɪɧɵɯ ɮoɪɦɭɥ ɫ 
ɭɡɥɚɦɢ ɧɚ П𝜏-ɫɟɬɤɚɯ, ɩɚɪɚɥɥɟɥɟɩɢɞɚɥɶɧɵɯ ɢ ɪɚɜɧoɦɟɪɧɵɯ ɫɟɬɤɚɯ ɞɥɹ 

ɩoɞɵɧɬɟɝɪɚɥɶɧoɣ ɮɭɧɤɰɢɢ ߮ଶ,ଷሺ𝑥ଵ, 𝑥ଶሻ 
  ɉtau -ɫɟɬɤɚ 

 ɉɚɪɚɥɥɟɥɟɩɢɩɟɞɚɥɶɧ
ɚɹ ɫɟɬɤɚ 

 
Ɋɚɜɧɨɦɟɪɧɚɹ ɫɟɬɤɚ 

ɑɢɫ
ɥɨ 
ɭɡɥɨ
ɜ 
N 

Ⱥɛɫɨɥɸɬɧɚɹ 
ɩɨɝɪɟɲɧɨɫɬɶ △ ሺ߮ሻ 

Ɉɬɧɨɫɢɬɟɥɶɧ
ɚɹ 
ɩɨɝɪɟɲɧɨɫɬɶ𝛿ሺ߮ሻ 

ɑɢɫ
ɥɨ 
ɭɡɥɨ
ɜ 
N 

Ⱥɛɫɨɥɸɬɧ
ɚɹ 
ɩɨɝɪɟɲɧɨ
ɫɬɶ △ ሺ߮ሻ 

Ɉɬɧɨɫɢɬɟɥɶɧ
ɚɹ 
ɩɨɝɪɟɲɧɨɫɬɶ𝛿ሺ߮ሻ 

ɑɢɫ
ɥɨ 
ɭɡɥɨ
ɜ 
N 

Ⱥɛɫɨɥɸɬɧɚ
ɹ 
ɩɨɝɪɟɲɧɨɫ
ɬɶ △ ሺ߮ሻ 

Ɉɬɧɨɫɢɬɟɥɶ
ɧɚɹ 
ɩɨɝɪɟɲɧɨɫɬ
ɶ 𝛿ሺ߮ሻ 

8 0,04629271 0,1999270 7 0,081430 0,3516787 8 0,0201674 0,087098 
16 0,01784660 0,0770751 17 0,040516 0,1749813 16 0,0252559 0,109074 
32 0,01458320 0,0629813 31 0,025889 0,1118112 32 0,0166170 0,071764 
64 0,00694606 0,0299983 61 0,023107 0,0997972 64 0,0090944 0,039276 

128 0,00389226 0,0168097 127 0,012647 0,0546194 128 0,0043392 0,018740 
256 0,00206513 0,0089188 257 0,010786 0,0465830 256 0,0019322 0,008344 
512 0,00096447 0,0041653 509 0,008136 0,0351392 512 0,0007221 0,003118 

1024 0,00045318 0,0019572 1021 0,007280 0,0314437 1024 9,024E-05 0,000389 
2048 0,00022055 0,0009525 2053 0,006839 0,0295386 2048 0,0002293 0,000990 
4096 0,00010910 0,0004711 4093 0,004343 0,0187597 4096 0,0003881 0,001676 
8192 5,6345E-05 0,0002433 8191 0,001292 0,0055838 8192 0,0004683 0,002022 

 
Ɍɚɛɥɢɰɚ 4 –  Ⱥɛɫoɥɸɬɧɚɹ ɢ oɬɧoɫɢɬɟɥɶɧɚɹ ɩoɝɪɟɲɧoɫɬɢ ɤɭɛɚɬɭɪɧɵɯ ɮoɪɦɭɥ ɫ 

ɭɡɥɚɦɢ ɧɚ П𝜏-ɫɟɬɤɚɯ, ɩɚɪɚɥɥɟɥɟɩɢɞɚɥɶɧɵɯ ɢ ɪɚɜɧoɦɟɪɧɵɯ ɫɟɬɤɚɯ ɞɥɹ 
ɩoɞɵɧɬɟɝɪɚɥɶɧoɣ ɮɭɧɤɰɢɢ ߮ଶ,ଷሺ𝑥ଵ, 𝑥ଶ, 𝑥ଷሻ 

  ɉtau -ɫɟɬɤɚ 
 ɉɚɪɚɥɥɟɥɟɩɢɩɟɞɚɥɶɧɚ

ɹ ɫɟɬɤɚ 
 

Ɋɚɜɧɨɦɟɪɧɚɹ ɫɟɬɤɚ 
ɑɢɫ
ɥɨ 
ɭɡɥɨ
ɜ 
N 

Ⱥɛɫɨɥɸɬɧɚɹ 
ɩɨɝɪɟɲɧɨɫɬɶ △ ሺ߮ሻ 

Ɉɬɧɨɫɢɬɟɥɶɧ
ɚɹ 
ɩɨɝɪɟɲɧɨɫɬɶ𝛿ሺ߮ሻ 

ɑɢɫ
ɥɨ 
ɭɡɥɨ
ɜ 
N 

Ⱥɛɫɨɥɸɬɧɚ
ɹ 
ɩɨɝɪɟɲɧɨɫ
ɬɶ △ ሺ߮ሻ 

Ɉɬɧɨɫɢɬɟɥɶɧ
ɚɹ 
ɩɨɝɪɟɲɧɨɫɬɶ𝛿ሺ߮ሻ 

ɑɢɫ
ɥɨ 
ɭɡɥɨ
ɜ 
N 

Ⱥɛɫɨɥɸɬɧ
ɚɹ 
ɩɨɝɪɟɲɧɨ
ɫɬɶ △ ሺ߮ሻ 

Ɉɬɧɨɫɢɬɟɥɶ
ɧɚɹ 
ɩɨɝɪɟɲɧɨɫɬ
ɶ 𝛿ሺ߮ሻ 

8 0,04154496 0,3474854 7 0,0615992 0,5152213  0,065516 0,547982 
16 0,00988805 0,0827044 17 0,0346072 0,2894581 16 0,029951 0,250514 
32 0,00824252 0,0689411 31 0,0343442 0,2872583  - - 
64 0,0027307 0,0228397 61 0,0155306 0,1298994 81 0,001779 0,014885 

128 0,00260263 0,0217686 127 0,0045150 0,0377645  0,013896 0,116233 
256 0,00111930 0,0093619 257 0,0017620 0,0147371 256 0,005715 0,047804 
512 0,00050361 0,0042122 509 0,0014281 0,0119453 625 0,000798 0,006675 

1024 0,00026102 0,0021832 1021 0,0010085 0,0084356 1296 0,003172 0,026535 
2048 0,00015838 0,0013247 2053 0,0008293 0,0069367 2407 0,002642 0,022103 
4096 8,8982E-05 0,0007442 4093 0,0006370 0,0053285 2096 0,000536 0,004485 
8192 3,5662E-05 0,0002982 8191 0,0004279 0,0035792 6561 0,000419 0,003505 
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Ɍɚɛɥɢɰɚ 5 –  Ⱥɛɫoɥɸɬɧɚɹ ɢ oɬɧoɫɢɬɟɥɶɧɚɹ ɩoɝɪɟɲɧoɫɬɢ ɤɭɛɚɬɭɪɧɵɯ ɮoɪɦɭɥ ɫ 
ɭɡɥɚɦɢ ɧɚ П𝜏-ɫɟɬɤɚɯ, ɩɚɪɚɥɥɟɥɟɩɢɞɚɥɶɧɵɯ ɢ ɪɚɜɧoɦɟɪɧɵɯ ɫɟɬɤɚɯ ɞɥɹ 

ɩoɞɵɧɬɟɝɪɚɥɶɧoɣ ɮɭɧɤɰɢɢ ߮ଶ,ସሺ𝑥ଵ, 𝑥ଶ, … , 𝑥ସሻ 
  ɉtau -ɫɟɬɤɚ 

 ɉɚɪɚɥɥɟɥɟɩɢɩɟɞɚɥɶɧɚ
ɹ ɫɟɬɤɚ 

 
Ɋɚɜɧɨɦɟɪɧɚɹ ɫɟɬɤɚ 

ɑɢɫ
ɥɨ 
ɭɡɥɨ
ɜ 
N 

Ⱥɛɫɨɥɸɬɧɚɹ 
ɩɨɝɪɟɲɧɨɫɬɶ △ ሺ߮ሻ 

Ɉɬɧɨɫɢɬɟɥɶɧ
ɚɹ 
ɩɨɝɪɟɲɧɨɫɬɶ𝛿ሺ߮ሻ 

ɑɢɫ
ɥɨ 
ɭɡɥɨ
ɜ 
N 

Ⱥɛɫɨɥɸɬɧɚ
ɹ 
ɩɨɝɪɟɲɧɨɫ
ɬɶ △ ሺ߮ሻ 

Ɉɬɧɨɫɢɬɟɥɶɧ
ɚɹ 
ɩɨɝɪɟɲɧɨɫɬɶ𝛿ሺ߮ሻ 

ɑɢɫ
ɥɨ 
ɭɡɥɨ
ɜ 
N 

Ⱥɛɫɨɥɸɬɧ
ɚɹ 
ɩɨɝɪɟɲɧɨ
ɫɬɶ △ ሺ߮ሻ 

Ɉɬɧɨɫɢɬɟɥɶ
ɧɚɹ 
ɩɨɝɪɟɲɧɨɫɬ
ɶ 𝛿ሺ߮ሻ 

8 0,01697696 0,2645952 7 0,0023837 0,0371525  - - 
16 0,00959829 0,1495946 17 0,0207631 0,3236044 16 0,03489 0,543792 
32 0,00607116 0,0946223 31 0,0093063 0,1450446  - - 
64 0,00467797 0,0729087 61 0,0274278 0,4274775 81 0,01576 0,245733 

128 0,00111451 0,0173702 127 0,0118180 0,1841984  - - 
256 0,00061893 0,0096463 257 0,0054048 0,0842375 256 0,00147 0,023022 
512 0,00033680 0,0052492 509 0,0020355 0,0317257 625 0,00543 0,084775 

1024 0,00016946 0,0026412 1021 0,0007565 0,0117905 1296 0,00198 0,030896 
2048 0,00012164 0,0018959 2053 0,0003859 0,0060156 2407 0,00438 0,068376 
4096 5,4590E-05 0,0008508 4093 0,0001452 0,0022635 2096 8,59E-05 0,001340 
8192 2,5830E-05 0,0004025 8191 5,118E-05 0,0007976 6561 0,00147 0,022930 

 



34 
 

Ɍɚɛɥɢɰɚ 6 –  Ⱥɛɫoɥɸɬɧɚɹ ɢ oɬɧoɫɢɬɟɥɶɧɚɹ ɩoɝɪɟɲɧoɫɬɢ ɤɭɛɚɬɭɪɧɵɯ ɮoɪɦɭɥ ɫ 
ɭɡɥɚɦɢ ɧɚ П𝜏-ɫɟɬɤɚɯ, ɩɚɪɚɥɥɟɥɟɩɢɞɚɥɶɧɵɯ ɢ ɪɚɜɧoɦɟɪɧɵɯ ɫɟɬɤɚɯ ɞɥɹ 

ɩoɞɵɧɬɟɝɪɚɥɶɧoɣ ɮɭɧɤɰɢɢ ߮ଶ,ହሺ𝑥ଵ, 𝑥ଶ, … , 𝑥ହሻ 
  ɉtau -ɫɟɬɤɚ 

 ɉɚɪɚɥɥɟɥɟɩɢɩɟɞɚɥɶɧɚ
ɹ ɫɟɬɤɚ 

 
Ɋɚɜɧɨɦɟɪɧɚɹ ɫɟɬɤɚ 

ɑɢɫ
ɥɨ 
ɭɡɥɨ
ɜ 
N 

Ⱥɛɫɨɥɸɬɧɚɹ 
ɩɨɝɪɟɲɧɨɫɬɶ △ ሺ߮ሻ 

Ɉɬɧɨɫɢɬɟɥɶɧ
ɚɹ 
ɩɨɝɪɟɲɧɨɫɬɶ𝛿ሺ߮ሻ 

ɑɢɫ
ɥɨ 
ɭɡɥɨ
ɜ 
N 

Ⱥɛɫɨɥɸɬɧɚ
ɹ 
ɩɨɝɪɟɲɧɨɫ
ɬɶ △ ሺ߮ሻ 

Ɉɬɧɨɫɢɬɟɥɶɧ
ɚɹ 
ɩɨɝɪɟɲɧɨɫɬɶ𝛿ሺ߮ሻ 

ɑɢɫ
ɥɨ 
ɭɡɥɨ
ɜ 
N 

Ⱥɛɫɨɥɸɬɧ
ɚɹ 
ɩɨɝɪɟɲɧɨ
ɫɬɶ △ ሺ߮ሻ 

Ɉɬɧɨɫɢɬɟ
ɥɶɧɚɹ 
ɩɨɝɪɟɲɧɨ
ɫɬɶ 𝛿ሺ߮ሻ 

8 0,00728414 0,2054749 7 0,0125407 0,3537569  - - 
16 0,00773649 0,2182353 17 0,0086951 0,2452788  - - 
32 0,00623935 0,1760030 31 0,0073165 0,2063894 32 0,018520 0,522432 
64 0,00342945 0,0967368 61 0,0029430 0,0830191  - - 

128 0,00072100 0,0203385 127 0,0015650 0,0441474  - - 
256 0,00071092 0,0200524 257 0,0010477 0,0295555 243 0,012375 0,349094 
512 0,00023065 0,0065063 509 0,0003714 0,0104782  - - 

1024 3,7551E-05 0,0010592 1021 0,0002769 0,0078124 1024 0,004307 0,121517 
2048 3,0822E-05 0,0008694 2053 0,0001365 0,0037421  - - 
4096 5,2804E-06 0,0001489 4093 0,0001031 0,0029107 3125 0,002515 0,070966 
8192 5,0003E-06 0,0001410 8191 1,804E-05 0,0005091 7776 0,000597 0,016840 

 
Ɍɚɛɥɢɰɚ 7 –  Ⱥɛɫoɥɸɬɧɚɹ ɢ oɬɧoɫɢɬɟɥɶɧɚɹ ɩoɝɪɟɲɧoɫɬɢ ɤɭɛɚɬɭɪɧɵɯ ɮoɪɦɭɥ ɫ 

ɭɡɥɚɦɢ ɧɚ П𝜏-ɫɟɬɤɚɯ, ɩɚɪɚɥɥɟɥɟɩɢɞɚɥɶɧɵɯ ɢ ɪɚɜɧoɦɟɪɧɵɯ ɫɟɬɤɚɯ ɞɥɹ 
ɩoɞɵɧɬɟɝɪɚɥɶɧoɣ ɮɭɧɤɰɢɢ ߮ଶ,଺ሺ𝑥ଵ, 𝑥ଶ, … , 𝑥଺ሻ 

  ɉtau -ɫɟɬɤɚ 
 ɉɚɪɚɥɥɟɥɟɩɢɩɟɞɚɥɶɧɚ

ɹ ɫɟɬɤɚ 
 

Ɋɚɜɧɨɦɟɪɧɚɹ ɫɟɬɤɚ 
ɑɢɫ
ɥɨ 
ɭɡɥɨ
ɜ 
N 

Ⱥɛɫɨɥɸɬɧɚɹ 
ɩɨɝɪɟɲɧɨɫɬɶ △ ሺ߮ሻ 

Ɉɬɧɨɫɢɬɟɥɶɧ
ɚɹ 
ɩɨɝɪɟɲɧɨɫɬɶ𝛿ሺ߮ሻ 

ɑɢɫ
ɥɨ 
ɭɡɥɨ
ɜ 
N 

Ⱥɛɫɨɥɸɬɧɚ
ɹ 
ɩɨɝɪɟɲɧɨɫ
ɬɶ △ ሺ߮ሻ 

Ɉɬɧɨɫɢɬɟɥɶɧ
ɚɹ 
ɩɨɝɪɟɲɧɨɫɬɶ𝛿ሺ߮ሻ 

ɑɢɫ
ɥɨ 
ɭɡɥɨ
ɜ 
N 

Ⱥɛɫɨɥɸɬɧ
ɚɹ 
ɩɨɝɪɟɲɧɨ
ɫɬɶ △ ሺ߮ሻ 

Ɉɬɧɨɫɢɬɟɥɶ
ɧɚɹ 
ɩɨɝɪɟɲɧɨɫɬ
ɶ 𝛿ሺ߮ሻ 

8 0,01253658 0,6253630 7 0,0077212 0,3851832  - - 
16 0,00837140 0,4175911 17 0,0068415 0,3412677  - - 
32 0,00546740 0,2727308 31 0,0064017 0,3193099  - - 
64 0,00165352 0,0824830 61 0,0130039 0,6486761 64 0,010019 0,499784 

128 0,00100350 0,0500577 127 0,0097061 0,4841701  - - 
256 0,00094725 0,0472521 257 0,0096531 0,4815268  - - 
512 0,00027310 0,0136233 509 0,0047993 0,2394067 729 0,007663 0,382262 

1024 9,1490E-05 0,0045638 1021 0,0032111 0,1601821  - - 
2048 6,0502E-05 0,0030180 2053 0,0018732 0,0934438  - - 
4096 2,7866E-05 0,0013900 4093 0,0007605 0,0379361 4096 0,001453 0,072497 
8192 1,7957E-05 0,0008957 8191 1,408E-05 0,0007024 9564 0,000401 0,020046 
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Ɍɚɛɥɢɰɚ 8 –  Ⱥɛɫoɥɸɬɧɚɹ ɢ oɬɧoɫɢɬɟɥɶɧɚɹ ɩoɝɪɟɲɧoɫɬɢ ɤɭɛɚɬɭɪɧɵɯ ɮoɪɦɭɥ ɫ 
ɭɡɥɚɦɢ ɧɚ П𝜏-ɫɟɬɤɚɯ, ɩɚɪɚɥɥɟɥɟɩɢɞɚɥɶɧɵɯ ɢ ɪɚɜɧoɦɟɪɧɵɯ ɫɟɬɤɚɯ ɞɥɹ 

ɩoɞɵɧɬɟɝɪɚɥɶɧoɣ ɮɭɧɤɰɢɢ ߮ଶ,଻ሺ𝑥ଵ, 𝑥ଶ, … , 𝑥଻ሻ 
  ɉtau -ɫɟɬɤɚ 

 ɉɚɪɚɥɥɟɥɟɩɢɩɟɞɚɥɶɧɚ
ɹ ɫɟɬɤɚ 

 
Ɋɚɜɧɨɦɟɪɧɚɹ ɫɟɬɤɚ 

ɑɢɫ
ɥɨ 
ɭɡɥɨ
ɜ 
N 

Ⱥɛɫɨɥɸɬɧɚɹ 
ɩɨɝɪɟɲɧɨɫɬɶ △ ሺ߮ሻ 

Ɉɬɧɨɫɢɬɟɥɶɧ
ɚɹ 
ɩɨɝɪɟɲɧɨɫɬɶ𝛿ሺ߮ሻ 

ɑɢɫ
ɥɨ 
ɭɡɥɨ
ɜ 
N 

Ⱥɛɫɨɥɸɬɧɚ
ɹ 
ɩɨɝɪɟɲɧɨɫ
ɬɶ △ ሺ߮ሻ 

Ɉɬɧɨɫɢɬɟɥɶɧ
ɚɹ 
ɩɨɝɪɟɲɧɨɫɬɶ𝛿ሺ߮ሻ 

ɑɢɫ
ɥɨ 
ɭɡɥɨ
ɜ 
N 

Ⱥɛɫɨɥɸɬɧ
ɚɹ 
ɩɨɝɪɟɲɧɨ
ɫɬɶ △ ሺ߮ሻ 

Ɉɬɧɨɫɢɬɟɥɶ
ɧɚɹ 
ɩɨɝɪɟɲɧɨɫɬ
ɶ 𝛿ሺ߮ሻ 

8 0,00736556 0,6388506 7 0,0056315 0,4884535  - - 
16 0,00487232 0,4225999 17 0,0056277 0,4881200  - - 
32 0,00318913 0,2766090 31 0,0051231 0,4443595  - - 
64 0,00075223 0,065244 61 0,0049384 0,4283326  - - 

128 0,00039092 0,0339070 127 0,0618793 5,3670983 128 0,005514 0,478314 
256 0,00047537 0,0412316 257 0,0034483 0,2990942  - - 
512 0,00010647 0,0092350 509 0,0030960 0,2685387  - - 

1024 0,00017363 0,0150598 1021 0,0019288 0,1673020  - - 
2048 5,3965E-05 0,0046806 2053 0,0012146 0,1053489 2187 0,004621 0,400885 
4096 5,2028E-06 0,0004512 4093 0,0010840 0,0940279  - - 
8192 2,7849E-06 0,0002415 8191 0,0010140 0,0879546 9564 0,001332 0,115545 

 
Ɍɚɛɥɢɰɚ 9 –  Ⱥɛɫoɥɸɬɧɚɹ ɢ oɬɧoɫɢɬɟɥɶɧɚɹ ɩoɝɪɟɲɧoɫɬɢ ɤɭɛɚɬɭɪɧɵɯ ɮoɪɦɭɥ ɫ 

ɭɡɥɚɦɢ ɧɚ П𝜏-ɫɟɬɤɚɯ, ɩɚɪɚɥɥɟɥɟɩɢɞɚɥɶɧɵɯ ɢ ɪɚɜɧoɦɟɪɧɵɯ ɫɟɬɤɚɯ ɞɥɹ 
ɩoɞɵɧɬɟɝɪɚɥɶɧoɣ ɮɭɧɤɰɢɢ ߮ଶ,଼ሺ𝑥ଵ, 𝑥ଶ, … , 𝑥଼ሻ 

  ɉtau -ɫɟɬɤɚ 
 ɉɚɪɚɥɥɟɥɟɩɢɩɟɞɚɥɶɧɚ

ɹ ɫɟɬɤɚ 
 

Ɋɚɜɧɨɦɟɪɧɚɹ ɫɟɬɤɚ 
ɑɢɫ
ɥɨ 
ɭɡɥɨ
ɜ 
N 

Ⱥɛɫɨɥɸɬɧɚɹ 
ɩɨɝɪɟɲɧɨɫɬɶ △ ሺ߮ሻ 

Ɉɬɧɨɫɢɬɟɥɶɧ
ɚɹ 
ɩɨɝɪɟɲɧɨɫɬɶ𝛿ሺ߮ሻ 

ɑɢɫ
ɥɨ 
ɭɡɥɨ
ɜ 
N 

Ⱥɛɫɨɥɸɬɧɚ
ɹ 
ɩɨɝɪɟɲɧɨɫ
ɬɶ △ ሺ߮ሻ 

Ɉɬɧɨɫɢɬɟɥɶɧ
ɚɹ 
ɩɨɝɪɟɲɧɨɫɬɶ𝛿ሺ߮ሻ 

ɑɢɫ
ɥɨ 
ɭɡɥɨ
ɜ 
N 

Ⱥɛɫɨɥɸɬɧ
ɚɹ 
ɩɨɝɪɟɲɧɨ
ɫɬɶ △ ሺ߮ሻ 

Ɉɬɧɨɫɢɬɟɥɶ
ɧɚɹ 
ɩɨɝɪɟɲɧɨɫɬ
ɶ 𝛿ሺ߮ሻ 

8 0,00533407 0,7930330 7 0,0059736 0,8881141  - - 
16 0,00317305 0,4717475 17 0,0046629 0,6932602  - - 
32 0,00222649 0,3310193 31 0,0036413 0,5413735  - - 
64 0,00016707 0,0248387 61 0,0016749 0,2490198  - - 

128 2,9807E-05 0,0044315 127 0,0012722 0,1891555  - - 
256 3,0639E-05 0,0045552 257 0,0010409 0,1547636 256 0,003085 0,458756 
512 3,1058E-05 0,0046175 509 0,0006287 0,0934835  - - 

1024 5,3704E-06 0,0007984 1021 0,0005378 0,0799654  - - 
2048 5,0309E-05 0,0074796 2053 0,0001023 0,0152108  - - 
4096 8,8930E-06 0,0013225 4093 2,180E-05 0,0032415  - - 
8192 9,6841E-06 0,0014397 8191 1,412E-05 0,0020995 9564 0,002772 0,412171 
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Ɍɚɛɥɢɰɚ 10 –  Ⱥɛɫoɥɸɬɧɚɹ ɢ oɬɧoɫɢɬɟɥɶɧɚɹ ɩoɝɪɟɲɧoɫɬɢ ɤɭɛɚɬɭɪɧɵɯ ɮoɪɦɭɥ ɫ 
ɭɡɥɚɦɢ ɧɚ П𝜏-ɫɟɬɤɚɯ, ɩɚɪɚɥɥɟɥɟɩɢɞɚɥɶɧɵɯ ɢ ɪɚɜɧoɦɟɪɧɵɯ ɫɟɬɤɚɯ ɞɥɹ 

ɩoɞɵɧɬɟɝɪɚɥɶɧoɣ ɮɭɧɤɰɢɢ ߮ଶ,ଽሺ𝑥ଵ, 𝑥ଶ, … , 𝑥ଽሻ 
  ɉtau -ɫɟɬɤɚ 

 ɉɚɪɚɥɥɟɥɟɩɢɩɟɞɚɥɶɧɚ
ɹ ɫɟɬɤɚ 

 
Ɋɚɜɧɨɦɟɪɧɚɹ ɫɟɬɤɚ 

ɑɢɫ
ɥɨ 
ɭɡɥɨ
ɜ 
N 

Ⱥɛɫɨɥɸɬɧɚɹ 
ɩɨɝɪɟɲɧɨɫɬɶ △ ሺ߮ሻ 

Ɉɬɧɨɫɢɬɟɥɶɧ
ɚɹ 
ɩɨɝɪɟɲɧɨɫɬɶ𝛿ሺ߮ሻ 

ɑɢɫ
ɥɨ 
ɭɡɥɨ
ɜ 
N 

Ⱥɛɫɨɥɸɬɧɚ
ɹ 
ɩɨɝɪɟɲɧɨɫ
ɬɶ △ ሺ߮ሻ 

Ɉɬɧɨɫɢɬɟɥɶɧ
ɚɹ 
ɩɨɝɪɟɲɧɨɫɬɶ𝛿ሺ߮ሻ 

ɑɢɫ
ɥɨ 
ɭɡɥɨ
ɜ 
N 

Ⱥɛɫɨɥɸɬɧ
ɚɹ 
ɩɨɝɪɟɲɧɨ
ɫɬɶ △ ሺ߮ሻ 

Ɉɬɧɨɫɢɬɟɥɶ
ɧɚɹ 
ɩɨɝɪɟɲɧɨɫɬ
ɶ 𝛿ሺ߮ሻ 

8 0,00299947 0,7554593 7 0,0034765 0,8756274  - - 
16 0,00176372 0,4442194 17 0,0030793 0,7755846  - - 
32 0,00140157 0,3530061 31 0,0024673 0,6214352  - - 
64 0,00016883 0,0425227 61 0,0019744 0,4972890  - - 

128 0,00014518 0,0365658 127 0,0019182 0,4831307  - - 
256 1,1379E-05 0,0028660 257 0,0018894 0,4758922  - - 
512 2,3768E-05 0,0059865 509 0,0018330 0,4616775 512 0,001749 0,440697 

1024 2,7572E-05 0,0069444 1021 0,0015723 0,3960252  - - 
2048 2,7467E-06 0,0006918 2053 0,0014823 0,3733617  - - 
4096 3,7773E-05 0,0095136 4093 0,0004179 0,1052692  - - 
8192 5,6414E-06 0,0014208 8191 2,037E-05 0,0051145 9564 0,001662 0,418723 

 
Ɍɚɛɥɢɰɚ 11 –  Ⱥɛɫoɥɸɬɧɚɹ ɢ oɬɧoɫɢɬɟɥɶɧɚɹ ɩoɝɪɟɲɧoɫɬɢ ɤɭɛɚɬɭɪɧɵɯ ɮoɪɦɭɥ ɫ 

ɭɡɥɚɦɢ ɧɚ П𝜏-ɫɟɬɤɚɯ, ɩɚɪɚɥɥɟɥɟɩɢɞɚɥɶɧɵɯ ɢ ɪɚɜɧoɦɟɪɧɵɯ ɫɟɬɤɚɯ ɞɥɹ 
ɩoɞɵɧɬɟɝɪɚɥɶɧoɣ ɮɭɧɤɰɢɢ ߮ଶ,ଵ଴ሺ𝑥ଵ, 𝑥ଶ, … , 𝑥ଵ଴ሻ 

  ɉtau -ɫɟɬɤɚ 
 ɉɚɪɚɥɥɟɥɟɩɢɩɟɞɚɥɶɧɚ

ɹ ɫɟɬɤɚ 
 

Ɋɚɜɧɨɦɟɪɧɚɹ ɫɟɬɤɚ 
ɑɢɫ
ɥɨ 
ɭɡɥɨ
ɜ 
N 

Ⱥɛɫɨɥɸɬɧɚɹ 
ɩɨɝɪɟɲɧɨɫɬɶ △ ሺ߮ሻ 

Ɉɬɧɨɫɢɬɟɥɶɧ
ɚɹ 
ɩɨɝɪɟɲɧɨɫɬɶ𝛿ሺ߮ሻ 

ɑɢɫ
ɥɨ 
ɭɡɥɨ
ɜ 
N 

Ⱥɛɫɨɥɸɬɧɚ
ɹ 
ɩɨɝɪɟɲɧɨɫ
ɬɶ △ ሺ߮ሻ 

Ɉɬɧɨɫɢɬɟɥɶɧ
ɚɹ 
ɩɨɝɪɟɲɧɨɫɬɶ𝛿ሺ߮ሻ 

ɑɢɫ
ɥɨ 
ɭɡɥɨ
ɜ 
N 

Ⱥɛɫɨɥɸɬɧ
ɚɹ 
ɩɨɝɪɟɲɧɨ
ɫɬɶ △ ሺ߮ሻ 

Ɉɬɧɨɫɢɬɟɥɶ
ɧɚɹ 
ɩɨɝɪɟɲɧɨɫɬ
ɶ 𝛿ሺ߮ሻ 

8 0,00177649 0,7505660 7 0,0022303 0,9423311  - - 
16 0,00084046 0,3550939 17 0,0021439 0,9058306  - - 
32 0,00078636 0,3322376 31 0,0020327 0,8588471  - - 
64 0,00048348 0,2042726 61 0,0019626 0,8292270  - - 

128 0,00018636 0,0787366 127 0,001947 0,8226631  - - 
256 1,5392E-05 0,0065032 257 0,0018983 0,8020650  - - 
512 1,2896E-05 0,0054488 509 0,0018175 0,7678968  - - 

1024 1,1574E-05 0,0048903 1021 0,0008501 0,3591876 1024 0,000998 0,421918 
2048 3,3735E-05 0,0142531 2053 0,0005979 0,2526475  - - 
4096 2,9766E-06 0,0012576 4093 0,0003937 0,1663747  - - 
8192 2,8084E-06 0,0011865 8191 8,443E-06 0,0035671 9564 0,000398 0,159181 
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Ɍɚɛɥɢɰɚ 12 –  Ⱥɛɫoɥɸɬɧɚɹ ɢ oɬɧoɫɢɬɟɥɶɧɚɹ ɩoɝɪɟɲɧoɫɬɢ ɤɭɛɚɬɭɪɧɵɯ ɮoɪɦɭɥ ɫ 
ɭɡɥɚɦɢ ɧɚ П𝜏-ɫɟɬɤɚɯ, ɩɚɪɚɥɥɟɥɟɩɢɞɚɥɶɧɵɯ ɢ ɪɚɜɧoɦɟɪɧɵɯ ɫɟɬɤɚɯ ɞɥɹ 

ɩoɞɵɧɬɟɝɪɚɥɶɧoɣ ɮɭɧɤɰɢɢ ߮ଷ,ଶሺ𝑥ଵ, 𝑥ଶሻ 
  ɉtau -ɫɟɬɤɚ 

 ɉɚɪɚɥɥɟɥɟɩɢɩɟɞɚɥɶɧɚ
ɹ ɫɟɬɤɚ 

 
Ɋɚɜɧɨɦɟɪɧɚɹ ɫɟɬɤɚ 

ɑɢɫ
ɥɨ 
ɭɡɥɨ
ɜ 
N 

Ⱥɛɫɨɥɸɬɧɚɹ 
ɩɨɝɪɟɲɧɨɫɬɶ △ ሺ߮ሻ 

Ɉɬɧɨɫɢɬɟɥɶɧ
ɚɹ 
ɩɨɝɪɟɲɧɨɫɬɶ𝛿ሺ߮ሻ 

ɑɢɫ
ɥɨ 
ɭɡɥɨ
ɜ 
N 

Ⱥɛɫɨɥɸɬɧɚ
ɹ 
ɩɨɝɪɟɲɧɨɫ
ɬɶ △ ሺ߮ሻ 

Ɉɬɧɨɫɢɬɟɥɶɧ
ɚɹ 
ɩɨɝɪɟɲɧɨɫɬɶ𝛿ሺ߮ሻ 

ɑɢɫ
ɥɨ 
ɭɡɥɨ
ɜ 
N 

Ⱥɛɫɨɥɸɬɧ
ɚɹ 
ɩɨɝɪɟɲɧɨ
ɫɬɶ △ ሺ߮ሻ 

Ɉɬɧɨɫɢɬɟɥɶ
ɧɚɹ 
ɩɨɝɪɟɲɧɨɫɬ
ɶ 𝛿ሺ߮ሻ 

8 0,07948014 0,1027347 7 0,1033975 0,1336499 8 0,223414 0,288781 
16 0,03157953 0,0408191 17 0,0574571 0,0742680 16 0,093873 0,121339 
32 0,01609241 0,020800 31 0,0363699 0,0470111 32 0,058203 0,075232 
64 0,00850671 0,0109956 61 0,0250326 0,0323567 64 0,034433 0,044508 

128 0,00469910 0,0060739 127 0,0182601 0,0236027 128 0,022007 0,028445 
256 0,00194003 0,0025076 257 0,0138994 0,0179662 256 0,016092 0,020800 
512 0,00096633 0,0012490 509 0,0109299 0,0141278 512 0,010929 0,014128 

1024 0,00048569 0,0006278 1021 0,0088179 0,0113979 1024 0,008817 0,011397 
2048 0,0002437 0,0003150 2053 0,007263 0,0093880 2048 0,006263 0,007388 
4096 0,00012409 0,0001604 4093 0,0060853 0,0078658 4096 0,003924 0,005460 
8192 7,3461E-05 9,202E-05 8191 0,0051721 0,0066854 8192 6,34E-05 8,20E-05 

 
Ɍɚɛɥɢɰɚ 13 –  Ⱥɛɫoɥɸɬɧɚɹ ɢ oɬɧoɫɢɬɟɥɶɧɚɹ ɩoɝɪɟɲɧoɫɬɢ ɤɭɛɚɬɭɪɧɵɯ ɮoɪɦɭɥ ɫ 

ɭɡɥɚɦɢ ɧɚ П𝜏-ɫɟɬɤɚɯ, ɩɚɪɚɥɥɟɥɟɩɢɞɚɥɶɧɵɯ ɢ ɪɚɜɧoɦɟɪɧɵɯ ɫɟɬɤɚɯ ɞɥɹ 
ɩoɞɵɧɬɟɝɪɚɥɶɧoɣ ɮɭɧɤɰɢɢ ߮ଷ,ଷሺ𝑥ଵ, 𝑥ଶ, 𝑥ଷሻ 

  ɉtau -ɫɟɬɤɚ 
 ɉɚɪɚɥɥɟɥɟɩɢɩɟɞɚɥɶɧɚ

ɹ ɫɟɬɤɚ 
 

Ɋɚɜɧɨɦɟɪɧɚɹ ɫɟɬɤɚ 
ɑɢɫ
ɥɨ 
ɭɡɥɨ
ɜ 
N 

Ⱥɛɫɨɥɸɬɧɚɹ 
ɩɨɝɪɟɲɧɨɫɬɶ △ ሺ߮ሻ 

Ɉɬɧɨɫɢɬɟɥɶɧ
ɚɹ 
ɩɨɝɪɟɲɧɨɫɬɶ𝛿ሺ߮ሻ 

ɑɢɫ
ɥɨ 
ɭɡɥɨ
ɜ 
N 

Ⱥɛɫɨɥɸɬɧɚ
ɹ 
ɩɨɝɪɟɲɧɨɫ
ɬɶ △ ሺ߮ሻ 

Ɉɬɧɨɫɢɬɟɥɶɧ
ɚɹ 
ɩɨɝɪɟɲɧɨɫɬɶ𝛿ሺ߮ሻ 

ɑɢɫ
ɥɨ 
ɭɡɥɨ
ɜ 
N 

Ⱥɛɫɨɥɸɬɧ
ɚɹ 
ɩɨɝɪɟɲɧɨ
ɫɬɶ △ ሺ߮ሻ 

Ɉɬɧɨɫɢɬɟɥɶ
ɧɚɹ 
ɩɨɝɪɟɲɧɨɫɬ
ɶ 𝛿ሺ߮ሻ 

8 0,03357451 0,0381808 7 0,2694644 0,3064342  0,069286 0,078791 
16 0,00758058 0,0086206 17 0,0987535 0,1123022 16 0,009855 0,011207 
32 0,00371445 0,0042240 31 0,0175848 0,0199974  - - 
64 0,00331245 0,0037669 61 0,0104000 0,0118269 81 0,000817 0,000929 

128 0,00156491 0,0017796 127 0,0102282 0,0116315  0,000990 0,001126 
256 0,00021935 0,0002494 257 0,0072815 0,0082805 256 0,001292 0,001469 
512 0,00016911 0,0001923 509 0,0069006 0,0078524 625 0,001088 0,001237 

1024 0,00010703 0,0001217 1021 0,0068634 0,0078050 1296 0,000812 0,000923 
2048 4,5784E-05 5,206E-05 2053 0,0062837 0,0071458 2407 0,000534 0,000608 
4096 2,4546E-05 2,791E-05 4093 0,0025428 0,0028917 2096 0,000372 0,000423 
8192 1,2618E-05 1,434E-05 8191 7,575E-05 8,614E-05 6561 0,000247 0,000282 
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Ɍɚɛɥɢɰɚ 14 –  Ⱥɛɫoɥɸɬɧɚɹ ɢ oɬɧoɫɢɬɟɥɶɧɚɹ ɩoɝɪɟɲɧoɫɬɢ ɤɭɛɚɬɭɪɧɵɯ ɮoɪɦɭɥ ɫ 
ɭɡɥɚɦɢ ɧɚ П𝜏-ɫɟɬɤɚɯ, ɩɚɪɚɥɥɟɥɟɩɢɞɚɥɶɧɵɯ ɢ ɪɚɜɧoɦɟɪɧɵɯ ɫɟɬɤɚɯ ɞɥɹ 

ɩoɞɵɧɬɟɝɪɚɥɶɧoɣ ɮɭɧɤɰɢɢ ߮ଷ,ସሺ𝑥ଵ, 𝑥ଶ, … , 𝑥ସሻ 
  ɉtau -ɫɟɬɤɚ 

 ɉɚɪɚɥɥɟɥɟɩɢɩɟɞɚɥɶɧɚ
ɹ ɫɟɬɤɚ 

 
Ɋɚɜɧɨɦɟɪɧɚɹ ɫɟɬɤɚ 

ɑɢɫ
ɥɨ 
ɭɡɥɨ
ɜ 
N 

Ⱥɛɫɨɥɸɬɧɚɹ 
ɩɨɝɪɟɲɧɨɫɬɶ △ ሺ߮ሻ 

Ɉɬɧɨɫɢɬɟɥɶɧ
ɚɹ 
ɩɨɝɪɟɲɧɨɫɬɶ𝛿ሺ߮ሻ 

ɑɢɫ
ɥɨ 
ɭɡɥɨ
ɜ 
N 

Ⱥɛɫɨɥɸɬɧɚ
ɹ 
ɩɨɝɪɟɲɧɨɫ
ɬɶ △ ሺ߮ሻ 

Ɉɬɧɨɫɢɬɟɥɶɧ
ɚɹ 
ɩɨɝɪɟɲɧɨɫɬɶ𝛿ሺ߮ሻ 

ɑɢɫ
ɥɨ 
ɭɡɥɨ
ɜ 
N 

Ⱥɛɫɨɥɸɬɧ
ɚɹ 
ɩɨɝɪɟɲɧɨ
ɫɬɶ △ ሺ߮ሻ 

Ɉɬɧɨɫɢɬɟɥɶ
ɧɚɹ 
ɩɨɝɪɟɲɧɨɫɬ
ɶ 𝛿ሺ߮ሻ 

8 0,02863977 0,0372613 7 0,2078715 0,2704484  - - 
16 0,02819131 0,0366779 17 0,0971267 0,1263654 16 0,023952 0,031162 
32 0,02134661 0,0277727 31 0,0882431 0,1148075  - - 
64 0,01235200 0,0160678 61 0,0207616 0,0270117 81 0,012732 0,011769 

128 0,00519468 0,0067584 127 0,0171036 0,0222525  - - 
256 0,00302453 0,0039350 257 0,0053943 0,0070182 256 0,006422 0,009259 
512 0,00588450 0,0076312 509 0,0020808 0,0027072 625 0,001497 0,001947 

1024 0,00339554 0,0051544 1021 0,002058 0,0026785 1296 0,000687 0,000898 
2048 0,00286344 0,0037401 2053 0,0019673 0,0025595 2407 0,000336 0,000437 
4096 0,00161414 0,0006479 4093 0,0011573 0,0015058 2096 0,000171 0,000223 
8192 9,4068E-05 0,0002093 8191 3,551E-05 4,620E-05 6561 8,40E-05 0,000109 

 
Ɍɚɛɥɢɰɚ 15 –  Ⱥɛɫoɥɸɬɧɚɹ ɢ oɬɧoɫɢɬɟɥɶɧɚɹ ɩoɝɪɟɲɧoɫɬɢ ɤɭɛɚɬɭɪɧɵɯ ɮoɪɦɭɥ ɫ 

ɭɡɥɚɦɢ ɧɚ П𝜏-ɫɟɬɤɚɯ, ɩɚɪɚɥɥɟɥɟɩɢɞɚɥɶɧɵɯ ɢ ɪɚɜɧoɦɟɪɧɵɯ ɫɟɬɤɚɯ ɞɥɹ 
ɩoɞɵɧɬɟɝɪɚɥɶɧoɣ ɮɭɧɤɰɢɢ ߮ଷ,ହሺ𝑥ଵ, 𝑥ଶ, … , 𝑥ହሻ 

  ɉtau -ɫɟɬɤɚ 
 ɉɚɪɚɥɥɟɥɟɩɢɩɟɞɚɥɶɧɚ

ɹ ɫɟɬɤɚ 
 

Ɋɚɜɧɨɦɟɪɧɚɹ ɫɟɬɤɚ 
ɑɢɫ
ɥɨ 
ɭɡɥɨ
ɜ 
N 

Ⱥɛɫɨɥɸɬɧɚɹ 
ɩɨɝɪɟɲɧɨɫɬɶ △ ሺ߮ሻ 

Ɉɬɧɨɫɢɬɟɥɶɧ
ɚɹ 
ɩɨɝɪɟɲɧɨɫɬɶ𝛿ሺ߮ሻ 

ɑɢɫ
ɥɨ 
ɭɡɥɨ
ɜ 
N 

Ⱥɛɫɨɥɸɬɧɚ
ɹ 
ɩɨɝɪɟɲɧɨɫ
ɬɶ △ ሺ߮ሻ 

Ɉɬɧɨɫɢɬɟɥɶɧ
ɚɹ 
ɩɨɝɪɟɲɧɨɫɬɶ𝛿ሺ߮ሻ 

ɑɢɫ
ɥɨ 
ɭɡɥɨ
ɜ 
N 

Ⱥɛɫɨɥɸɬɧ
ɚɹ 
ɩɨɝɪɟɲɧɨ
ɫɬɶ △ ሺ߮ሻ 

Ɉɬɧɨɫɢɬɟɥɶ
ɧɚɹ 
ɩɨɝɪɟɲɧɨɫɬ
ɶ 𝛿ሺ߮ሻ 

8 0,01875720 0,0386694 7 0,2149241 0,4430833  - - 
16 0,0351987 0,0725649 17 0,1589403 0,3276683  - - 
32 0,03008216 0,0620168 31 0,0779480 0,1606961 32 0,043850 0,090400 
64 0,01815001 0,0374177 61 0,1123922 0,2317057  - - 

128 0,00976429 0,0201298 127 0,0702581 0,1448427  - - 
256 0,00428794 0,0088399 257 0,0556879 0,1148042 243 0,014887 0,030691 
512 0,00357078 0,0073614 509 0,0187687 0,0386933  - - 

1024 0,00168763 0,0034791 1021 0,0149241 0,0307672 1024 0,007282 0,015012 
2048 0,00075562 0,0015577 2053 0,0096778 0,0199516  - - 
4096 0,00035482 0,0007315 4093 0,0096755 0,0199468 3125 0,004373 0,009015 
8192 0,00019223 0,0003963 8191 6,086E-05 0,0001253 7776 0,002943 0,006068 
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Ɍɚɛɥɢɰɚ 16 –  Ⱥɛɫoɥɸɬɧɚɹ ɢ oɬɧoɫɢɬɟɥɶɧɚɹ ɩoɝɪɟɲɧoɫɬɢ ɤɭɛɚɬɭɪɧɵɯ ɮoɪɦɭɥ ɫ 

ɭɡɥɚɦɢ ɧɚ П𝜏-ɫɟɬɤɚɯ, ɩɚɪɚɥɥɟɥɟɩɢɞɚɥɶɧɵɯ ɢ ɪɚɜɧoɦɟɪɧɵɯ ɫɟɬɤɚɯ ɞɥɹ 
ɩoɞɵɧɬɟɝɪɚɥɶɧoɣ ɮɭɧɤɰɢɢ ߮ଷ,଺ሺ𝑥ଵ, 𝑥ଶ, … , 𝑥଺ሻ 

  ɉtau -ɫɟɬɤɚ 
 ɉɚɪɚɥɥɟɥɟɩɢɩɟɞɚɥɶɧɚ

ɹ ɫɟɬɤɚ 
 

Ɋɚɜɧɨɦɟɪɧɚɹ ɫɟɬɤɚ 
ɑɢɫ
ɥɨ 
ɭɡɥɨ
ɜ 
N 

Ⱥɛɫɨɥɸɬɧɚɹ 
ɩɨɝɪɟɲɧɨɫɬɶ △ ሺ߮ሻ 

Ɉɬɧɨɫɢɬɟɥɶɧ
ɚɹ 
ɩɨɝɪɟɲɧɨɫɬɶ𝛿ሺ߮ሻ 

ɑɢɫ
ɥɨ 
ɭɡɥɨ
ɜ 
N 

Ⱥɛɫɨɥɸɬɧɚ
ɹ 
ɩɨɝɪɟɲɧɨɫ
ɬɶ △ ሺ߮ሻ 

Ɉɬɧɨɫɢɬɟɥɶɧ
ɚɹ 
ɩɨɝɪɟɲɧɨɫɬɶ𝛿ሺ߮ሻ 

ɑɢɫ
ɥɨ 
ɭɡɥɨ
ɜ 
N 

Ⱥɛɫɨɥɸɬɧ
ɚɹ 
ɩɨɝɪɟɲɧɨ
ɫɬɶ △ ሺ߮ሻ 

Ɉɬɧɨɫɢɬɟɥɶ
ɧɚɹ 
ɩɨɝɪɟɲɧɨɫɬ
ɶ 𝛿ሺ߮ሻ 

8 0,02809107 0,2561373 7 0,0418872 0,3819322  - - 
16 0,01684295 0,1535761 17 0,0218258 0,1990102  - - 
32 0,00813211 0,0741494 31 0,0213486 0,1946593  - - 
64 0,00181701 0,0165677 61 0,0209675 0,1911838 64 0,022362 0,203906 

128 0,00570525 0,0520210 127 0,0208532 0,1901419  - - 
256 0,00310879 0,0283463 257 0,0207966 0,1896257  - - 
512 0,00160990 0,0146793 509 0,0142532 0,1299626 729 0,004407 0,040187 

1024 0,00061009 0,0055629 1021 0,0105133 0,0958614  - - 
2048 0,00058441 0,0053287 2053 0,0062916 0,0573681  - - 
4096 0,00030254 0,0027585 4093 0,0026274 0,0239573 4096 0,008185 0,001621 
8192 6,5970E-05 0,0006015 8191 0,0004396 8,707E-05 9564 0,017915 0,003548 

 
Ɍɚɛɥɢɰɚ 19 –  Ⱥɛɫoɥɸɬɧɚɹ ɢ oɬɧoɫɢɬɟɥɶɧɚɹ ɩoɝɪɟɲɧoɫɬɢ ɤɭɛɚɬɭɪɧɵɯ ɮoɪɦɭɥ ɫ 

ɭɡɥɚɦɢ ɧɚ П𝜏-ɫɟɬɤɚɯ, ɩɚɪɚɥɥɟɥɟɩɢɞɚɥɶɧɵɯ ɢ ɪɚɜɧoɦɟɪɧɵɯ ɫɟɬɤɚɯ ɞɥɹ 
ɩoɞɵɧɬɟɝɪɚɥɶɧoɣ ɮɭɧɤɰɢɢ ߮ଷ,ଽሺ𝑥ଵ, 𝑥ଶ, … , 𝑥ଽሻ 

  ɉtau -ɫɟɬɤɚ 
 ɉɚɪɚɥɥɟɥɟɩɢɩɟɞɚɥɶɧɚ

ɹ ɫɟɬɤɚ 
 

Ɋɚɜɧɨɦɟɪɧɚɹ ɫɟɬɤɚ 
ɑɢɫ
ɥɨ 
ɭɡɥɨ
ɜ 
N 

Ⱥɛɫɨɥɸɬɧɚɹ 
ɩɨɝɪɟɲɧɨɫɬɶ △ ሺ߮ሻ 

Ɉɬɧɨɫɢɬɟɥɶɧ
ɚɹ 
ɩɨɝɪɟɲɧɨɫɬɶ𝛿ሺ߮ሻ 

ɑɢɫ
ɥɨ 
ɭɡɥɨ
ɜ 
N 

Ⱥɛɫɨɥɸɬɧɚ
ɹ 
ɩɨɝɪɟɲɧɨɫ
ɬɶ △ ሺ߮ሻ 

Ɉɬɧɨɫɢɬɟɥɶɧ
ɚɹ 
ɩɨɝɪɟɲɧɨɫɬɶ𝛿ሺ߮ሻ 

ɑɢɫ
ɥɨ 
ɭɡɥɨ
ɜ 
N 

Ⱥɛɫɨɥɸɬɧ
ɚɹ 
ɩɨɝɪɟɲɧɨ
ɫɬɶ △ ሺ߮ሻ 

Ɉɬɧɨɫɢɬɟɥɶ
ɧɚɹ 
ɩɨɝɪɟɲɧɨɫɬ
ɶ 𝛿ሺ߮ሻ 

8 0,87628360 0,1157079 7 0,8443221 0,1114875  - - 
16 0,43567543 0,0575282 17 0,3077409 0,0406353  - - 
32 0,21722133 0,0286827 31 0,1771446 0,0233908  - - 
64 0,10845658 0,0143210 61 0,0891148 0,0117670  - - 

128 0,05418977 0,0071554 127 0,0432508 0,0057110  - - 
256 0,02708525 0,0035764 257 0,0186526 0,0024629  - - 
512 0,01354022 0,0017879 509 0,0096536 0,0012747 512 0,066605 0,008794 

1024 0,00676949 0,0008938 1021 0,0048807 0,0006444  - - 
2048 0,00338460 0,0004469 2053 0,0020868 0,0002755  - - 
4096 0,00169225 0,0002234 4093 0,0010731 0,0001417  - - 
8192 0,00084616 0,0001117 8191 0,0004969 6,561E-05 9564 0,034867 0,004604 
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Ɍɚɛɥɢɰɚ 20 –  Ⱥɛɫoɥɸɬɧɚɹ ɢ oɬɧoɫɢɬɟɥɶɧɚɹ ɩoɝɪɟɲɧoɫɬɢ ɤɭɛɚɬɭɪɧɵɯ ɮoɪɦɭɥ ɫ 
ɭɡɥɚɦɢ ɧɚ П𝜏-ɫɟɬɤɚɯ, ɩɚɪɚɥɥɟɥɟɩɢɞɚɥɶɧɵɯ ɢ ɪɚɜɧoɦɟɪɧɵɯ ɫɟɬɤɚɯ ɞɥɹ 

ɩoɞɵɧɬɟɝɪɚɥɶɧoɣ ɮɭɧɤɰɢɢ ߮ଷ,ଵ଴ሺ𝑥ଵ, 𝑥ଶ, … , 𝑥ଵ଴ሻ 
  ɉtau -ɫɟɬɤɚ 

 ɉɚɪɚɥɥɟɥɟɩɢɩɟɞɚɥɶɧɚ
ɹ ɫɟɬɤɚ 

 
Ɋɚɜɧɨɦɟɪɧɚɹ ɫɟɬɤɚ 

ɑɢɫ
ɥɨ 
ɭɡɥɨ
ɜ 
N 

Ⱥɛɫɨɥɸɬɧɚɹ 
ɩɨɝɪɟɲɧɨɫɬɶ △ ሺ߮ሻ 

Ɉɬɧɨɫɢɬɟɥɶɧ
ɚɹ 
ɩɨɝɪɟɲɧɨɫɬɶ𝛿ሺ߮ሻ 

ɑɢɫ
ɥɨ 
ɭɡɥɨ
ɜ 
N 

Ⱥɛɫɨɥɸɬɧɚ
ɹ 
ɩɨɝɪɟɲɧɨɫ
ɬɶ △ ሺ߮ሻ 

Ɉɬɧɨɫɢɬɟɥɶɧ
ɚɹ 
ɩɨɝɪɟɲɧɨɫɬɶ𝛿ሺ߮ሻ 

ɑɢɫ
ɥɨ 
ɭɡɥɨ
ɜ 
N 

Ⱥɛɫɨɥɸɬɧ
ɚɹ 
ɩɨɝɪɟɲɧɨ
ɫɬɶ △ ሺ߮ሻ 

Ɉɬɧɨɫɢɬɟɥɶ
ɧɚɹ 
ɩɨɝɪɟɲɧɨɫɬ
ɶ 𝛿ሺ߮ሻ 

8 0,17977622 0,2853884 7 0,0531415 0,0843602  - - 
16 0,13747178 0,2182316 17 0,0535370 0,0849882  - - 
32 0,13363670 0,2121435 31 0,0524215 0,0832173  - - 
64 0,04156913 0,0659895 61 0,0514671 0,0817022  - - 

128 0,03329375 0,0528526 127 0,0518679 0,0823386  - - 
256 0,01854780 0,0294439 257 0,0517078 0,0820844  - - 
512 0,00868789 0,0137917 509 0,0496431 0,0788067  - - 

1024 0,00533509 0,0084692 1021 0,0446176 0,0708290 1024 0,070226 0,111481 
2048 0,00235064 0,0037315 2053 0,0101957 0,0161854  - - 
4096 0,00124501 0,0019764 4093 0,0047277 0,0075050  - - 
8192 0,0010611 0,0016844 8191 7,950E-05 0,0001262 9564 0,029892 0,047453 
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Ɍɚɛɥɢɰɚ 21 –  Ⱥɛɫoɥɸɬɧɚɹ ɢ oɬɧoɫɢɬɟɥɶɧɚɹ ɩoɝɪɟɲɧoɫɬɢ ɤɭɛɚɬɭɪɧɵɯ ɮoɪɦɭɥ ɫ 
ɭɡɥɚɦɢ ɧɚ П𝜏-ɫɟɬɤɚɯ, ɩɚɪɚɥɥɟɥɟɩɢɞɚɥɶɧɵɯ ɢ ɪɚɜɧoɦɟɪɧɵɯ ɫɟɬɤɚɯ ɞɥɹ 

ɩoɞɵɧɬɟɝɪɚɥɶɧoɣ ɮɭɧɤɰɢɢ ߮ସ,ଶሺ𝑥ଵ, 𝑥ଶሻ 
  ɉtau -ɫɟɬɤɚ 

 ɉɚɪɚɥɥɟɥɟɩɢɩɟɞɚɥɶɧɚ
ɹ ɫɟɬɤɚ 

 
Ɋɚɜɧɨɦɟɪɧɚɹ ɫɟɬɤɚ 

ɑɢɫ
ɥɨ 
ɭɡɥɨ
ɜ 
N 

Ⱥɛɫɨɥɸɬɧɚɹ 
ɩɨɝɪɟɲɧɨɫɬɶ △ ሺ߮ሻ 

Ɉɬɧɨɫɢɬɟɥɶɧ
ɚɹ 
ɩɨɝɪɟɲɧɨɫɬɶ𝛿ሺ߮ሻ 

ɑɢɫ
ɥɨ 
ɭɡɥɨ
ɜ 
N 

Ⱥɛɫɨɥɸɬɧɚ
ɹ 
ɩɨɝɪɟɲɧɨɫ
ɬɶ △ ሺ߮ሻ 

Ɉɬɧɨɫɢɬɟɥɶɧ
ɚɹ 
ɩɨɝɪɟɲɧɨɫɬɶ𝛿ሺ߮ሻ 

ɑɢɫ
ɥɨ 
ɭɡɥɨ
ɜ 
N 

Ⱥɛɫɨɥɸɬɧ
ɚɹ 
ɩɨɝɪɟɲɧɨ
ɫɬɶ △ ሺ߮ሻ 

Ɉɬɧɨɫɢɬɟɥɶ
ɧɚɹ 
ɩɨɝɪɟɲɧɨɫɬ
ɶ 𝛿ሺ߮ሻ 

8 0,19472968 0,1157079 7 0,1416082 0,0841432 8 0,165290 0,098215 
16 0,09681676 0,0575282 17 0,0757339 0,0450009 16 0,050795 0,030182 
32 0,04827140 0,0286827 31 0,0469206 0,0278801 32 0,024430 0,014516 
64 0,02410146 0,0143210 61 0,0318543 0,0189278 64 0,011331 0,006733 

128 0,01204217 0,0071554 127 0,0230161 0,0136761 128 0,005156 0,003064 
256 0,00601894 0,003576 257 0,0173977 0,0103376 256 0,002481 0,001474 
512 0,00300893 0,0017879 509 0,0136078 0,0080857 512 0,001236 0,000734 

1024 0,00150432 0,0008938 1021 0,0109322 0,0064959 1024 0,000612 0,000363 
2048 0,00075213 0,0004469 2053 0,0089737 0,0053321 2048 0,000303 0,000180 
4096 0,00037606 0,0002234 4093 0,0074974 0,0044549 4096 0,000151 9,02E-05 
8192 0,00018805 0,0001117 8191 0,0063572 0,0037774 8192 7,58E-05 4,50E-05 

 
Ɍɚɛɥɢɰɚ 22 –  Ⱥɛɫoɥɸɬɧɚɹ ɢ oɬɧoɫɢɬɟɥɶɧɚɹ ɩoɝɪɟɲɧoɫɬɢ ɤɭɛɚɬɭɪɧɵɯ ɮoɪɦɭɥ ɫ 

ɭɡɥɚɦɢ ɧɚ П𝜏-ɫɟɬɤɚɯ, ɩɚɪɚɥɥɟɥɟɩɢɞɚɥɶɧɵɯ ɢ ɪɚɜɧoɦɟɪɧɵɯ ɫɟɬɤɚɯ ɞɥɹ 
ɩoɞɵɧɬɟɝɪɚɥɶɧoɣ ɮɭɧɤɰɢɢ ߮ସ,ଷሺ𝑥ଵ, 𝑥ଶ, 𝑥ଷሻ 

  ɉtau -ɫɟɬɤɚ 
 ɉɚɪɚɥɥɟɥɟɩɢɩɟɞɚɥɶɧɚ

ɹ ɫɟɬɤɚ 
 

Ɋɚɜɧɨɦɟɪɧɚɹ ɫɟɬɤɚ 
ɑɢɫ
ɥɨ 
ɭɡɥɨ
ɜ 
N 

Ⱥɛɫɨɥɸɬɧɚɹ 
ɩɨɝɪɟɲɧɨɫɬɶ △ ሺ߮ሻ 

Ɉɬɧɨɫɢɬɟɥɶɧ
ɚɹ 
ɩɨɝɪɟɲɧɨɫɬɶ𝛿ሺ߮ሻ 

ɑɢɫ
ɥɨ 
ɭɡɥɨ
ɜ 
N 

Ⱥɛɫɨɥɸɬɧɚ
ɹ 
ɩɨɝɪɟɲɧɨɫ
ɬɶ △ ሺ߮ሻ 

Ɉɬɧɨɫɢɬɟɥɶɧ
ɚɹ 
ɩɨɝɪɟɲɧɨɫɬɶ𝛿ሺ߮ሻ 

ɑɢɫ
ɥɨ 
ɭɡɥɨ
ɜ 
N 

Ⱥɛɫɨɥɸɬɧ
ɚɹ 
ɩɨɝɪɟɲɧɨ
ɫɬɶ △ ሺ߮ሻ 

Ɉɬɧɨɫɢɬɟɥɶ
ɧɚɹ 
ɩɨɝɪɟɲɧɨɫɬ
ɶ 𝛿ሺ߮ሻ 

8 0,29209453 0,1157079 7 0,2630645 0,1042082  0,247894 0,098198 
16 0,14522514 0,0575282 17 0,1071713 0,0424539 16 0,062987 0,024951 
32 0,07240711 0,0286827 31 0,0485596 0,0192360  - - 
64 0,03615219 0,0143210 61 0,0204210 0,0080894 81 0,023460 0,009293 

128 0,01806325 0,0071554 127 0,0085636 0,0033923  0,010706 0,004241 
256 0,00902842 0,0035764 257 0,0039287 0,0015563 256 0,005526 0,002189 
512 0,00451339 0,0017879 509 0,0019080 0,0007558 625 0,001823 0,000722 

1024 0,00225650 0,0008938 1021 0,0009317 0,0003690 1296 0,000692 0,000274 
2048 0,00112819 0,0004469 2053 0,0004584 0,0001816 2407 0,000158 6,29E-05 
4096 0,00056409 0,0002234 4093 0,0002287 9,061E-05 2096 3,87E-06 1,53E-06 
8192 0,00028203 0,0001117 8191 0,0001140 4,516E-05 6561 5,25E-05 2,08E-05 
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Ɍɚɛɥɢɰɚ 23 –  Ⱥɛɫoɥɸɬɧɚɹ ɢ oɬɧoɫɢɬɟɥɶɧɚɹ ɩoɝɪɟɲɧoɫɬɢ ɤɭɛɚɬɭɪɧɵɯ ɮoɪɦɭɥ ɫ 
ɭɡɥɚɦɢ ɧɚ П𝜏-ɫɟɬɤɚɯ, ɩɚɪɚɥɥɟɥɟɩɢɞɚɥɶɧɵɯ ɢ ɪɚɜɧoɦɟɪɧɵɯ ɫɟɬɤɚɯ ɞɥɹ 

ɩoɞɵɧɬɟɝɪɚɥɶɧoɣ ɮɭɧɤɰɢɢ ߮ସ,ସሺ𝑥ଵ, 𝑥ଶ, … , 𝑥ସሻ 
  ɉtau -ɫɟɬɤɚ 

 ɉɚɪɚɥɥɟɥɟɩɢɩɟɞɚɥɶɧɚ
ɹ ɫɟɬɤɚ 

 
Ɋɚɜɧɨɦɟɪɧɚɹ ɫɟɬɤɚ 

ɑɢɫ
ɥɨ 
ɭɡɥɨ
ɜ 
N 

Ⱥɛɫɨɥɸɬɧɚɹ 
ɩɨɝɪɟɲɧɨɫɬɶ △ ሺ߮ሻ 

Ɉɬɧɨɫɢɬɟɥɶɧ
ɚɹ 
ɩɨɝɪɟɲɧɨɫɬɶ𝛿ሺ߮ሻ 

ɑɢɫ
ɥɨ 
ɭɡɥɨ
ɜ 
N 

Ⱥɛɫɨɥɸɬɧɚ
ɹ 
ɩɨɝɪɟɲɧɨɫ
ɬɶ △ ሺ߮ሻ 

Ɉɬɧɨɫɢɬɟɥɶɧ
ɚɹ 
ɩɨɝɪɟɲɧɨɫɬɶ𝛿ሺ߮ሻ 

ɑɢɫ
ɥɨ 
ɭɡɥɨ
ɜ 
N 

Ⱥɛɫɨɥɸɬɧ
ɚɹ 
ɩɨɝɪɟɲɧɨ
ɫɬɶ △ ሺ߮ሻ 

Ɉɬɧɨɫɢɬɟɥɶ
ɧɚɹ 
ɩɨɝɪɟɲɧɨɫɬ
ɶ 𝛿ሺ߮ሻ 

8 0,38945937 0,1157079 7 0,3305813 0,0982153  - - 
16 0,19363352 0,0575282 17 0,1462792 0,0434593 16 0,147603 0,043852 
32 0,09654281 0,0286827 31 0,0720489 0,0214056  - - 
64 0,04820292 0,0143210 61 0,0353711 0,0105087 81 0,017572 0,005220 

128 0,02408434 0,0071554 127 0,0164134 0,0048764  - - 
256 0,01203788 0,0035764 257 0,0083939 0,0024938 256 0,001234 0,000366 
512 0,00601788 0,0017879 509 0,0039873 0,0011846 625 0,001638 0,000486 

1024 0,00300867 0,0008938 1021 0,0020776 0,0006172 1296 0,002020 0,000600 
2048 0,00150427 0,0004469 2053 0,0009537 0,0002833 2407 0,000186 0,000354 
4096 0,00075212 0,000223 4093 0,0005165 0,0001534 2096 0,000161 0,000247 
8192 0,00037607 0,0001117 8191 0,0002216 6,583E-05 6561 0,000137 7,53E-05 

 
Ɍɚɛɥɢɰɚ 24 –  Ⱥɛɫoɥɸɬɧɚɹ ɢ oɬɧoɫɢɬɟɥɶɧɚɹ ɩoɝɪɟɲɧoɫɬɢ ɤɭɛɚɬɭɪɧɵɯ ɮoɪɦɭɥ ɫ 

ɭɡɥɚɦɢ ɧɚ П𝜏-ɫɟɬɤɚɯ, ɩɚɪɚɥɥɟɥɟɩɢɞɚɥɶɧɵɯ ɢ ɪɚɜɧoɦɟɪɧɵɯ ɫɟɬɤɚɯ ɞɥɹ 
ɩoɞɵɧɬɟɝɪɚɥɶɧoɣ ɮɭɧɤɰɢɢ ߮ସ,ହሺ𝑥ଵ, 𝑥ଶ, … , 𝑥ହሻ 

  
 ɉtau -ɫɟɬɤɚ 

 ɉɚɪɚɥɥɟɥɟɩɢɩɟɞɚɥɶɧɚ
ɹ ɫɟɬɤɚ 

 
Ɋɚɜɧɨɦɟɪɧɚɹ ɫɟɬɤɚ 

ɑɢɫ
ɥɨ 
ɭɡɥɨ
ɜ 
N 

Ⱥɛɫɨɥɸɬɧɚɹ 
ɩɨɝɪɟɲɧɨɫɬɶ △ ሺ߮ሻ 

Ɉɬɧɨɫɢɬɟɥɶɧ
ɚɹ 
ɩɨɝɪɟɲɧɨɫɬɶ𝛿ሺ߮ሻ 

ɑɢɫ
ɥɨ 
ɭɡɥɨ
ɜ 
N 

Ⱥɛɫɨɥɸɬɧɚ
ɹ 
ɩɨɝɪɟɲɧɨɫ
ɬɶ △ ሺ߮ሻ 

Ɉɬɧɨɫɢɬɟɥɶɧ
ɚɹ 
ɩɨɝɪɟɲɧɨɫɬɶ𝛿ሺ߮ሻ 

ɑɢɫ
ɥɨ 
ɭɡɥɨ
ɜ 
N 

Ⱥɛɫɨɥɸɬɧ
ɚɹ 
ɩɨɝɪɟɲɧɨ
ɫɬɶ △ ሺ߮ሻ 

Ɉɬɧɨɫɢɬɟɥɶ
ɧɚɹ 
ɩɨɝɪɟɲɧɨɫɬ
ɶ 𝛿ሺ߮ሻ 

8 0,48682422 0,1157079 7 0,3880444 0,0922300  - - 
16 0,24204190 0,0575282 17 0,1479166 0,0351566  - - 
32 0,12067851 0,0286827 31 0,0580988 0,0138087 32 0,070178 0,016679 
64 0,06025366 0,0143210 61 0,0360068 0,0085580  - - 

128 0,03010542 0,0071554 127 0,0166134 0,0039486  - - 
256 0,01504736 0,0035764 257 0,0091950 0,0021854 243 0,005706 0,001356 
512 0,00752235 0,0017879 509 0,0048173 0,0011449  - - 

1024 0,00376084 0,0008938 1021 0,0022927 0,0005449 1024 0,007846 0,001865 
2048 0,00188032 0,0004469 2053 0,0009971 0,0002370  - - 
4096 0,00094012 0,0002234 4093 0,0004452 0,0001058 3125 0,006025 0,001432 
8192 0,00047006 0,0001117 8191 0,0002065 4,909E-05 7776 0,004482 0,001065 
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Ɍɚɛɥɢɰɚ 25 –  Ⱥɛɫoɥɸɬɧɚɹ ɢ oɬɧoɫɢɬɟɥɶɧɚɹ ɩoɝɪɟɲɧoɫɬɢ ɤɭɛɚɬɭɪɧɵɯ ɮoɪɦɭɥ ɫ 

ɭɡɥɚɦɢ ɧɚ П𝜏-ɫɟɬɤɚɯ, ɩɚɪɚɥɥɟɥɟɩɢɞɚɥɶɧɵɯ ɢ ɪɚɜɧoɦɟɪɧɵɯ ɫɟɬɤɚɯ ɞɥɹ 
ɩoɞɵɧɬɟɝɪɚɥɶɧoɣ ɮɭɧɤɰɢɢ ߮ସ,଺ሺ𝑥ଵ, 𝑥ଶ, … , 𝑥଺ሻ 

  ɉtau -ɫɟɬɤɚ 
 ɉɚɪɚɥɥɟɥɟɩɢɩɟɞɚɥɶɧɚ

ɹ ɫɟɬɤɚ 
 

Ɋɚɜɧɨɦɟɪɧɚɹ ɫɟɬɤɚ 
ɑɢɫ
ɥɨ 
ɭɡɥɨ
ɜ 
N 

Ⱥɛɫɨɥɸɬɧɚɹ 
ɩɨɝɪɟɲɧɨɫɬɶ △ ሺ߮ሻ 

Ɉɬɧɨɫɢɬɟɥɶɧ
ɚɹ 
ɩɨɝɪɟɲɧɨɫɬɶ𝛿ሺ߮ሻ 

ɑɢɫ
ɥɨ 
ɭɡɥɨ
ɜ 
N 

Ⱥɛɫɨɥɸɬɧɚ
ɹ 
ɩɨɝɪɟɲɧɨɫ
ɬɶ △ ሺ߮ሻ 

Ɉɬɧɨɫɢɬɟɥɶɧ
ɚɹ 
ɩɨɝɪɟɲɧɨɫɬɶ𝛿ሺ߮ሻ 

ɑɢɫ
ɥɨ 
ɭɡɥɨ
ɜ 
N 

Ⱥɛɫɨɥɸɬɧ
ɚɹ 
ɩɨɝɪɟɲɧɨ
ɫɬɶ △ ሺ߮ሻ 

Ɉɬɧɨɫɢɬɟɥɶ
ɧɚɹ 
ɩɨɝɪɟɲɧɨɫɬ
ɶ 𝛿ሺ߮ሻ 

8 0,58418906 0,1157079 7 0,2086811 0,0413326  - - 
16 0,29045028 0,0575282 17 0,1336651 0,0264744  - - 
32 0,14481422 0,0286827 31 0,0482995 0,0095664  - - 
64 0,07230439 0,0143210 61 0,0280291 0,0055516 64 0,015617 0,003093 

128 0,03612651 0,0071554 127 0,0131905 0,0026125  - - 
256 0,01805683 0,0035764 257 0,0075879 0,0015029  - - 
512 0,00902681 0,0017879 509 0,0077207 0,0015292  - - 

1024 0,00451300 0,0008938 1021 0,0040164 0,0007955 729 0,012233 0,002422 
2048 0,00225641 0,0004469 2053 0,0017067 0,0003380  - - 
4096 0,00112818 0,0002234 4093 0,0009360 0,0001854 4096 0,008188 0,001621 
8192 0,00056409 0,0001117 8191 0,0004396 8,707E-05 9564 0,017915 0,003548 

 
Ɍɚɛɥɢɰɚ 28 –  Ⱥɛɫoɥɸɬɧɚɹ ɢ oɬɧoɫɢɬɟɥɶɧɚɹ ɩoɝɪɟɲɧoɫɬɢ ɤɭɛɚɬɭɪɧɵɯ ɮoɪɦɭɥ ɫ 

ɭɡɥɚɦɢ ɧɚ П𝜏-ɫɟɬɤɚɯ, ɩɚɪɚɥɥɟɥɟɩɢɞɚɥɶɧɵɯ ɢ ɪɚɜɧoɦɟɪɧɵɯ ɫɟɬɤɚɯ ɞɥɹ 
ɩoɞɵɧɬɟɝɪɚɥɶɧoɣ ɮɭɧɤɰɢɢ ߮ସ,ଽሺ𝑥ଵ, 𝑥ଶ, … , 𝑥ଽሻ 

  ɉtau -ɫɟɬɤɚ 
 ɉɚɪɚɥɥɟɥɟɩɢɩɟɞɚɥɶɧɚ

ɹ ɫɟɬɤɚ 
 

Ɋɚɜɧɨɦɟɪɧɚɹ ɫɟɬɤɚ 
ɑɢɫ
ɥɨ 
ɭɡɥɨ
ɜ 
N 

Ⱥɛɫɨɥɸɬɧɚɹ 
ɩɨɝɪɟɲɧɨɫɬɶ △ ሺ߮ሻ 

Ɉɬɧɨɫɢɬɟɥɶɧ
ɚɹ 
ɩɨɝɪɟɲɧɨɫɬɶ𝛿ሺ߮ሻ 

ɑɢɫ
ɥɨ 
ɭɡɥɨ
ɜ 
N 

Ⱥɛɫɨɥɸɬɧɚ
ɹ 
ɩɨɝɪɟɲɧɨɫ
ɬɶ △ ሺ߮ሻ 

Ɉɬɧɨɫɢɬɟɥɶɧ
ɚɹ 
ɩɨɝɪɟɲɧɨɫɬɶ𝛿ሺ߮ሻ 

ɑɢɫ
ɥɨ 
ɭɡɥɨ
ɜ 
N 

Ⱥɛɫɨɥɸɬɧ
ɚɹ 
ɩɨɝɪɟɲɧɨ
ɫɬɶ △ ሺ߮ሻ 

Ɉɬɧɨɫɢɬɟɥɶ
ɧɚɹ 
ɩɨɝɪɟɲɧɨɫɬ
ɶ 𝛿ሺ߮ሻ 

8 0,15913624 0,2376175 7 0,1447788 0,2161794  - - 
16 0,14391130 0,2148841 17 0,1079964 0,1612570  - - 
32 0,12052516 0,1799646 31 0,0977189 0,1459110  - - 
64 0,03926981 0,0586365 61 0,0633133 0,0945376  - - 

128 0,03301662 0,0492994 127 0,0515521 0,0769761  - - 
256 1,35120372 2,0175775 257 0,0423422 0,0632241  - - 
512 0,00303733 0,0045352 509 0,0370522 0,0553253 512 0,066846 0,099813 

1024 0,0006842 0,0010216 1021 0,0122213 0,0182485  - - 
2048 0,00018554 0,0002770 2053 0,0009208 0,0013750  - - 
4096 0,00033694 0,0005031 4093 0,0001153 0,0001722  - - 
8192 8,8052E-05 0,0001314 8191 8,129E-05 0,0001213 9564 0,028568 0,042658 
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Ɍɚɛɥɢɰɚ 29 –  Ⱥɛɫoɥɸɬɧɚɹ ɢ oɬɧoɫɢɬɟɥɶɧɚɹ ɩoɝɪɟɲɧoɫɬɢ ɤɭɛɚɬɭɪɧɵɯ ɮoɪɦɭɥ ɫ 
ɭɡɥɚɦɢ ɧɚ П𝜏-ɫɟɬɤɚɯ, ɩɚɪɚɥɥɟɥɟɩɢɞɚɥɶɧɵɯ ɢ ɪɚɜɧoɦɟɪɧɵɯ ɫɟɬɤɚɯ ɞɥɹ 

ɩoɞɵɧɬɟɝɪɚɥɶɧoɣ ɮɭɧɤɰɢɢ ߮ସ,ଵ଴ሺ𝑥ଵ, 𝑥ଶ, … , 𝑥ଵ଴ሻ 
  ɉtau -ɫɟɬɤɚ 

 ɉɚɪɚɥɥɟɥɟɩɢɩɟɞɚɥɶɧɚ
ɹ ɫɟɬɤɚ 

 
Ɋɚɜɧɨɦɟɪɧɚɹ ɫɟɬɤɚ 

ɑɢɫ
ɥɨ 
ɭɡɥɨ
ɜ 
N 

Ⱥɛɫɨɥɸɬɧɚɹ 
ɩɨɝɪɟɲɧɨɫɬɶ △ ሺ߮ሻ 

Ɉɬɧɨɫɢɬɟɥɶɧ
ɚɹ 
ɩɨɝɪɟɲɧɨɫɬɶ𝛿ሺ߮ሻ 

ɑɢɫ
ɥɨ 
ɭɡɥɨ
ɜ 
N 

Ⱥɛɫɨɥɸɬɧɚ
ɹ 
ɩɨɝɪɟɲɧɨɫ
ɬɶ △ ሺ߮ሻ 

Ɉɬɧɨɫɢɬɟɥɶɧ
ɚɹ 
ɩɨɝɪɟɲɧɨɫɬɶ𝛿ሺ߮ሻ 

ɑɢɫ
ɥɨ 
ɭɡɥɨ
ɜ 
N 

Ⱥɛɫɨɥɸɬɧ
ɚɹ 
ɩɨɝɪɟɲɧɨ
ɫɬɶ △ ሺ߮ሻ 

Ɉɬɧɨɫɢɬɟɥɶ
ɧɚɹ 
ɩɨɝɪɟɲɧɨɫɬ
ɶ 𝛿ሺ߮ሻ 

8 0,97364845 0,1157079 7 0,7533229 0,0895245  - - 
16 0,48408381 0,0575282 17 0,3194000 0,0379573  - - 
32 0,24135703 0,0286827 31 0,1451060 0,0172443  - - 
64 0,12050731 0,0143210 61 0,0630320 0,0074906  - - 

128 0,06021085 0,0071554 127 0,0273056 0,0032449  - - 
256 0,03009472 0,0035764 257 0,0127850 0,0015193  - - 
512 0,01504468 0,0017879 509 0,0062798 0,0007462  - - 

1024 0,00752168 0,0008938 1021 0,0030856 0,0003666 1024 0,774865 0,092084 
2048 0,00376067 0,0004469 2053 0,0015233 0,0001810  - - 
4096 0,00188027 0,0002234 4093 0,0007613 9,047E-05  - - 
8192 0,00094015 0,0001117 8191 0,0003797 4,512E-05 9564 0,006603 0,000784 
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Ɍɚɛɥɢɰɚ 31 –  Ⱥɛɫoɥɸɬɧɚɹ ɢ oɬɧoɫɢɬɟɥɶɧɚɹ ɩoɝɪɟɲɧoɫɬɢ ɤɭɛɚɬɭɪɧɵɯ ɮoɪɦɭɥ ɫ 
ɭɡɥɚɦɢ ɧɚ П𝜏-ɫɟɬɤɚɯ, ɩɚɪɚɥɥɟɥɟɩɢɞɚɥɶɧɵɯ ɢ ɪɚɜɧoɦɟɪɧɵɯ ɫɟɬɤɚɯ ɞɥɹ 

ɩoɞɵɧɬɟɝɪɚɥɶɧoɣ ɮɭɧɤɰɢɢ ߮ହ,ଶሺ𝑥ଵ, 𝑥ଶሻ 
  ɉtau -ɫɟɬɤɚ 

 ɉɚɪɚɥɥɟɥɟɩɢɩɟɞɚɥɶɧɚ
ɹ ɫɟɬɤɚ 

 
Ɋɚɜɧɨɦɟɪɧɚɹ ɫɟɬɤɚ 

ɑɢɫ
ɥɨ 
ɭɡɥɨ
ɜ 
N 

Ⱥɛɫɨɥɸɬɧɚɹ 
ɩɨɝɪɟɲɧɨɫɬɶ △ ሺ߮ሻ 

Ɉɬɧɨɫɢɬɟɥɶɧ
ɚɹ 
ɩɨɝɪɟɲɧɨɫɬɶ𝛿ሺ߮ሻ 

ɑɢɫ
ɥɨ 
ɭɡɥɨ
ɜ 
N 

Ⱥɛɫɨɥɸɬɧɚ
ɹ 
ɩɨɝɪɟɲɧɨɫ
ɬɶ △ ሺ߮ሻ 

Ɉɬɧɨɫɢɬɟɥɶɧ
ɚɹ 
ɩɨɝɪɟɲɧɨɫɬɶ𝛿ሺ߮ሻ 

ɑɢɫ
ɥɨ 
ɭɡɥɨ
ɜ 
N 

Ⱥɛɫɨɥɸɬɧ
ɚɹ 
ɩɨɝɪɟɲɧɨ
ɫɬɶ △ ሺ߮ሻ 

Ɉɬɧɨɫɢɬɟɥɶ
ɧɚɹ 
ɩɨɝɪɟɲɧɨɫɬ
ɶ 𝛿ሺ߮ሻ 

8 0,03095938 0,2567755 7 0,8481801 7,0347631  0,043269 0,065987 
16 0,03555297 0,2948745 17 0,8169301 6,7755772  0,010984 0,037770 
32 0,01622759 0,134590 31 0,7544301 6,2572054  0,076594 0,024365 
64 0,00539070 0,0447102 61 0,3794301 3,1469745 64 0,004617 0,015876 

128 0,00322049 0,0267106 127 0,2057065 1,7061196  0,005365 0,076394 
256 0,00083999 0,0069668 257 0,0986735 0,8183937  0,005690 0,019567 
512 0,00183371 0,0152087 509 0,0433396 0,3594571  0,005053 0,017375 

1024 0,0011495 0,0095342 1021 0,0229979 0,1907441  0,004292 0,014761 
2048 0,00106842 0,0088614 2053 0,0221267 0,1835179  0,003647 0,012540 
4096 0,00072206 0,0059887 4093 0,0206240 0,1710550 4096 0,003129 0,010760 
8192 0,00064755 0,0053707 8191 2,980E-05 0,0002472 9564 0,002716 0,009341 

 
Ɍɚɛɥɢɰɚ 31 –  Ⱥɛɫoɥɸɬɧɚɹ ɢ oɬɧoɫɢɬɟɥɶɧɚɹ ɩoɝɪɟɲɧoɫɬɢ ɤɭɛɚɬɭɪɧɵɯ ɮoɪɦɭɥ ɫ 

ɭɡɥɚɦɢ ɧɚ П𝜏-ɫɟɬɤɚɯ, ɩɚɪɚɥɥɟɥɟɩɢɞɚɥɶɧɵɯ ɢ ɪɚɜɧoɦɟɪɧɵɯ ɫɟɬɤɚɯ ɞɥɹ 
ɩoɞɵɧɬɟɝɪɚɥɶɧoɣ ɮɭɧɤɰɢɢ ߮ହ,ଷሺ𝑥ଵ, 𝑥ଶ, 𝑥ଷሻ = ݃ሺ𝑥ଵ, 𝑥ଶሻ ∗ ݃ሺ𝑥ଶ, 𝑥ଷሻ 

  ɉtau -ɫɟɬɤɚ 
 ɉɚɪɚɥɥɟɥɟɩɢɩɟɞɚɥɶɧɚ

ɹ ɫɟɬɤɚ 
 

Ɋɚɜɧɨɦɟɪɧɚɹ ɫɟɬɤɚ 
ɑɢɫ
ɥɨ 
ɭɡɥɨ
ɜ 
N 

Ⱥɛɫɨɥɸɬɧɚɹ 
ɩɨɝɪɟɲɧɨɫɬɶ △ ሺ߮ሻ 

Ɉɬɧɨɫɢɬɟɥɶɧ
ɚɹ 
ɩɨɝɪɟɲɧɨɫɬɶ𝛿ሺ߮ሻ 

ɑɢɫ
ɥɨ 
ɭɡɥɨ
ɜ 
N 

Ⱥɛɫɨɥɸɬɧɚ
ɹ 
ɩɨɝɪɟɲɧɨɫ
ɬɶ △ ሺ߮ሻ 

Ɉɬɧɨɫɢɬɟɥɶɧ
ɚɹ 
ɩɨɝɪɟɲɧɨɫɬɶ𝛿ሺ߮ሻ 

ɑɢɫ
ɥɨ 
ɭɡɥɨ
ɜ 
N 

Ⱥɛɫɨɥɸɬɧ
ɚɹ 
ɩɨɝɪɟɲɧɨ
ɫɬɶ △ ሺ߮ሻ 

Ɉɬɧɨɫɢɬɟɥɶ
ɧɚɹ 
ɩɨɝɪɟɲɧɨɫɬ
ɶ 𝛿ሺ߮ሻ 

8 0,07394768 0,1637522 7 0,2015827 0,4463915  0,063956 0,141626 
16 0,04460169 0,0987674 17 0,3265827 0,7231957 16 0,017135 0,037944 
32 0,02333750 0,0516793 31 0,1775808 0,3932409  - - 
64 0,01348842 0,0298692 61 0,0886703 0,1963547 81 0,005290 0,011714 

128 0,00661106 0,0146397 127 0,0302732 0,0670380  0,001295 0,002868 
256 0,00362555 0,0080285 257 0,0084654 0,0187460 256 0,001282 0,002840 
512 0,0018822 0,0041680 509 0,0060771 0,0134575 625 0,001201 0,002660 

1024 0,00090151 0,0019963 1021 0,0057622 0,0127601 1296 0,001149 0,002544 
2048 0,00045696 0,0010119 2053 0,0030635 0,0067840 2407 0,000972 0,002153 
4096 0,00023420 0,0005186 4093 0,0010648 0,0023581 2096 0,000781 0,001731 
8192 0,00012339 0,0002732 8191 0,0001182 0,0002617 6561 0,000285 0,000631 
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Ɍɚɛɥɢɰɚ 32 –  Ⱥɛɫoɥɸɬɧɚɹ ɢ oɬɧoɫɢɬɟɥɶɧɚɹ ɩoɝɪɟɲɧoɫɬɢ ɤɭɛɚɬɭɪɧɵɯ ɮoɪɦɭɥ ɫ 
ɭɡɥɚɦɢ ɧɚ П𝜏-ɫɟɬɤɚɯ, ɩɚɪɚɥɥɟɥɟɩɢɞɚɥɶɧɵɯ ɢ ɪɚɜɧoɦɟɪɧɵɯ ɫɟɬɤɚɯ ɞɥɹ 

ɩoɞɵɧɬɟɝɪɚɥɶɧoɣ ɮɭɧɤɰɢɢ ߮ହ,ସሺ𝑥ଵ, 𝑥ଶ, … , 𝑥ସሻ 
 ɉtau -ɫɟɬɤɚ 

 ɉɚɪɚɥɥɟɥɟɩɢɩɟɞɚɥɶɧɚ
ɹ ɫɟɬɤɚ 

 
Ɋɚɜɧɨɦɟɪɧɚɹ ɫɟɬɤɚ 

ɑɢɫ
ɥɨ 
ɭɡɥɨ
ɜ 
N 

Ⱥɛɫɨɥɸɬɧɚɹ 
ɩɨɝɪɟɲɧɨɫɬɶ △ ሺ߮ሻ 

Ɉɬɧɨɫɢɬɟɥɶɧ
ɚɹ 
ɩɨɝɪɟɲɧɨɫɬɶ𝛿ሺ߮ሻ 

ɑɢɫ
ɥɨ 
ɭɡɥɨ
ɜ 
N 

Ⱥɛɫɨɥɸɬɧɚ
ɹ 
ɩɨɝɪɟɲɧɨɫ
ɬɶ △ ሺ߮ሻ 

Ɉɬɧɨɫɢɬɟɥɶɧ
ɚɹ 
ɩɨɝɪɟɲɧɨɫɬɶ𝛿ሺ߮ሻ 

ɑɢɫ
ɥɨ 
ɭɡɥɨ
ɜ 
N 

Ⱥɛɫɨɥɸɬɧ
ɚɹ 
ɩɨɝɪɟɲɧɨ
ɫɬɶ △ ሺ߮ሻ 

Ɉɬɧɨɫɢɬɟɥɶ
ɧɚɹ 
ɩɨɝɪɟɲɧɨɫɬ
ɶ 𝛿ሺ߮ሻ 

8 0,06229271 0,2141911 7 0,2595777 0,8925480  - - 
16 0,04024388 0,138377 17 0,2283277 0,7850961 16 0,010984 0,037770 
32 0,02348230 0,0807429 31 0,1658277 0,5701922  - - 
64 0,01316133 0,0452547 61 0,1217796 0,4187346 81 0,004617 0,015876 

128 0,00671233 0,0230837 127 0,0516765 0,1776876  - - 
256 0,00339606 0,0116772 257 0,0208602 0,0717270 256 0,005690 0,019567 
512 0,00172250 0,0059227 509 0,0116962 0,0402172 625 0,005053 0,017375 

1024 0,00076031 0,0026143 1021 0,0038857 0,013360 1296 0,004292 0,014761 
2048 0,00044899 0,0015438 2053 0,0015043 0,0051724 2407 0,003647 0,012540 
4096 0,00023872 0,0008208 4093 0,0008912 0,003064 2096 0,003129 0,010760 
8192 0,00012596 0,0004331 8191 8,923E-05 0,0003068 6561 0,002716 0,009341 

 
Ɍɚɛɥɢɰɚ 33 –  Ⱥɛɫoɥɸɬɧɚɹ ɢ oɬɧoɫɢɬɟɥɶɧɚɹ ɩoɝɪɟɲɧoɫɬɢ ɤɭɛɚɬɭɪɧɵɯ ɮoɪɦɭɥ ɫ 

ɭɡɥɚɦɢ ɧɚ П𝜏-ɫɟɬɤɚɯ, ɩɚɪɚɥɥɟɥɟɩɢɞɚɥɶɧɵɯ ɢ ɪɚɜɧoɦɟɪɧɵɯ ɫɟɬɤɚɯ ɞɥɹ 
ɩoɞɵɧɬɟɝɪɚɥɶɧoɣ ɮɭɧɤɰɢɢ ߮ହ,ହሺ𝑥ଵ, 𝑥ଶ, … , 𝑥ହሻ 

  ɉtau -ɫɟɬɤɚ 
 ɉɚɪɚɥɥɟɥɟɩɢɩɟɞɚɥɶɧɚ

ɹ ɫɟɬɤɚ 
 

Ɋɚɜɧɨɦɟɪɧɚɹ ɫɟɬɤɚ 
ɑɢɫ
ɥɨ 
ɭɡɥɨ
ɜ 
N 

Ⱥɛɫɨɥɸɬɧɚɹ 
ɩɨɝɪɟɲɧɨɫɬɶ △ ሺ߮ሻ 

Ɉɬɧɨɫɢɬɟɥɶɧ
ɚɹ 
ɩɨɝɪɟɲɧɨɫɬɶ𝛿ሺ߮ሻ 

ɑɢɫ
ɥɨ 
ɭɡɥɨ
ɜ 
N 

Ⱥɛɫɨɥɸɬɧɚ
ɹ 
ɩɨɝɪɟɲɧɨɫ
ɬɶ △ ሺ߮ሻ 

Ɉɬɧɨɫɢɬɟɥɶɧ
ɚɹ 
ɩɨɝɪɟɲɧɨɫɬɶ𝛿ሺ߮ሻ 

ɑɢɫ
ɥɨ 
ɭɡɥɨ
ɜ 
N 

Ⱥɛɫɨɥɸɬɧ
ɚɹ 
ɩɨɝɪɟɲɧɨ
ɫɬɶ △ ሺ߮ሻ 

Ɉɬɧɨɫɢɬɟɥɶ
ɧɚɹ 
ɩɨɝɪɟɲɧɨɫɬ
ɶ 𝛿ሺ߮ሻ 

8 0,04540540 0,2422061 7 0,0426611 0,2275676  - - 
16 0,03657033 0,1950772 17 0,0404314 0,2156734  - - 
32 0,02175571 0,1160515 31 0,0363907 0,1941192 32 0,170536 0,909690 
64 0,01015941 0,0541933 61 0,0273935 0,1461255  - - 

128 0,00305947 0,0163201 127 0,0203528 0,1085683  - - 
256 0,00126683 0,0067576 257 0,0147461 0,0786602 243 0,164391 0,876912 
512 0,00170811 0,0091116 509 0,0109283 0,0582950  - - 

1024 0,00141787 0,0075633 1021 0,0108724 0,0579970 1024 0,151323 0,807205 
2048 0,00098461 0,0052522 2053 0,0107734 0,0574689  - - 
4096 0,00077366 0,0041269 4093 0,0088708 0,0473199 3125 0,154531 0,824317 
8192 0,00070533 0,0037624 8191 0,0001418 0,0007564 7776 0,152612 0,814082 

 
  



47 
 

 
Ɍɚɛɥɢɰɚ 34 –  Ⱥɛɫoɥɸɬɧɚɹ ɢ oɬɧoɫɢɬɟɥɶɧɚɹ ɩoɝɪɟɲɧoɫɬɢ ɤɭɛɚɬɭɪɧɵɯ ɮoɪɦɭɥ ɫ 

ɭɡɥɚɦɢ ɧɚ П𝜏-ɫɟɬɤɚɯ, ɩɚɪɚɥɥɟɥɟɩɢɞɚɥɶɧɵɯ ɢ ɪɚɜɧoɦɟɪɧɵɯ ɫɟɬɤɚɯ ɞɥɹ 
ɩoɞɵɧɬɟɝɪɚɥɶɧoɣ ɮɭɧɤɰɢɢ ߮ହ,଺ሺ𝑥ଵ, 𝑥ଶ, … , 𝑥଺ሻ 

  ɉtau -ɫɟɬɤɚ 
 ɉɚɪɚɥɥɟɥɟɩɢɩɟɞɚɥɶɧɚ

ɹ ɫɟɬɤɚ 
 

Ɋɚɜɧɨɦɟɪɧɚɹ ɫɟɬɤɚ 
ɑɢɫ
ɥɨ 
ɭɡɥɨ
ɜ 
N 

Ⱥɛɫɨɥɸɬɧɚɹ 
ɩɨɝɪɟɲɧɨɫɬɶ △ ሺ߮ሻ 

Ɉɬɧɨɫɢɬɟɥɶɧ
ɚɹ 
ɩɨɝɪɟɲɧɨɫɬɶ𝛿ሺ߮ሻ 

ɑɢɫ
ɥɨ 
ɭɡɥɨ
ɜ 
N 

Ⱥɛɫɨɥɸɬɧɚ
ɹ 
ɩɨɝɪɟɲɧɨɫ
ɬɶ △ ሺ߮ሻ 

Ɉɬɧɨɫɢɬɟɥɶɧ
ɚɹ 
ɩɨɝɪɟɲɧɨɫɬɶ𝛿ሺ߮ሻ 

ɑɢɫ
ɥɨ 
ɭɡɥɨ
ɜ 
N 

Ⱥɛɫɨɥɸɬɧ
ɚɹ 
ɩɨɝɪɟɲɧɨ
ɫɬɶ △ ሺ߮ሻ 

Ɉɬɧɨɫɢɬɟɥɶ
ɧɚɹ 
ɩɨɝɪɟɲɧɨɫɬ
ɶ 𝛿ሺ߮ሻ 

8 0,03095938 0,2567755 7 0,8481801 7,0347631  - - 
16 0,03555297 0,2948745 17 0,8169301 6,7755772  - - 
32 0,01622759 0,1345908 31 0,7544301 6,2572054  - - 
64 0,00539070 0,0447102 61 0,3794301 3,1469745 64 0,012824 0,106365 

128 0,00322049 0,0267106 127 0,2057065 1,7061196  - - 
256 0,00083999 0,0069668 257 0,0986735 0,8183937  - - 
512 0,00183371 0,0152087 509 0,0433396 0,3594571  - - 

1024 0,00114954 0,0095322 1021 0,0229979 0,1907441  - - 
2048 0,00106842 0,0088614 2053 0,0221267 0,1835179  - - 
4096 0,00072206 0,0059887 4093 0,0206240 0,1710550 4096 0,006239 0,051746 
8192 0,00064755 0,0053707 8191 2,980E-05 0,0002472 9564 0,004474 0,037136 

 
Ɍɚɛɥɢɰɚ 35 –  Ⱥɛɫoɥɸɬɧɚɹ ɢ oɬɧoɫɢɬɟɥɶɧɚɹ ɩoɝɪɟɲɧoɫɬɢ ɤɭɛɚɬɭɪɧɵɯ ɮoɪɦɭɥ ɫ 

ɭɡɥɚɦɢ ɧɚ П𝜏-ɫɟɬɤɚɯ, ɩɚɪɚɥɥɟɥɟɩɢɞɚɥɶɧɵɯ ɢ ɪɚɜɧoɦɟɪɧɵɯ ɫɟɬɤɚɯ ɞɥɹ 
ɩoɞɵɧɬɟɝɪɚɥɶɧoɣ ɮɭɧɤɰɢɢ ߮ହ,଻ሺ𝑥ଵ, 𝑥ଶ, … , 𝑥଻ሻ 

  ɉtau -ɫɟɬɤɚ 
 ɉɚɪɚɥɥɟɥɟɩɢɩɟɞɚɥɶɧɚ

ɹ ɫɟɬɤɚ 
 

Ɋɚɜɧɨɦɟɪɧɚɹ ɫɟɬɤɚ 
ɑɢɫ
ɥɨ 
ɭɡɥɨ
ɜ 
N 

Ⱥɛɫɨɥɸɬɧɚɹ 
ɩɨɝɪɟɲɧɨɫɬ
ɶ △ ሺ߮ሻ 

Ɉɬɧɨɫɢɬɟɥɶ
ɧɚɹ 
ɩɨɝɪɟɲɧɨɫɬ
ɶ 𝛿ሺ߮ሻ 

ɑɢɫ
ɥɨ 
ɭɡɥɨ
ɜ 
N 

Ⱥɛɫɨɥɸɬɧɚ
ɹ 
ɩɨɝɪɟɲɧɨɫ
ɬɶ △ ሺ߮ሻ 

Ɉɬɧɨɫɢɬɟɥɶ
ɧɚɹ 
ɩɨɝɪɟɲɧɨɫɬ
ɶ 𝛿ሺ߮ሻ 

ɑɢɫ
ɥɨ 
ɭɡɥɨ
ɜ 
N 

Ⱥɛɫɨɥɸɬ
ɧɚɹ 
ɩɨɝɪɟɲɧɨ
ɫɬɶ △ ሺ߮ሻ 

Ɉɬɧɨɫɢɬɟɥ
ɶɧɚɹ 
ɩɨɝɪɟɲɧɨɫ
ɬɶ 𝛿ሺ߮ሻ 

8 0,0234213 0,301944 7 0,1724315 2,2229608  - - 
16 0,0214082 0,2759923 17 0,0474315 0,6114804  - - 
32 0,0089043 0,1147929 31 0,0336773 0,4341633  - - 
64 0,0057794 0,0745081 61 0,0329798 0,4251705  - - 

128 0,0045029 0,0580508 127 0,0326409 0,4208013 128 0,012686 0,163553 
256 0,0021268 0,0274187 257 0,0324413 0,4182285  - - 
512 0,0010816 0,0139455 509 0,0288942 0,3725001  - - 

1024 0,0008823 0,0113756 1021 0,0182472 0,2352405  - - 
2048 0,0006379 0,008224 2053 0,0115587 0,1490130 2187 0,007759 0,100033 
4096 0,0005327 0,0068678 4093 0,0101158 0,1304124  - - 
8192 0,0004881 0,0062926 8191 0,0002282 0,0029427 9564 0,005062 0,065271 
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Ɍɚɛɥɢɰɚ 36 –  Ⱥɛɫoɥɸɬɧɚɹ ɢ oɬɧoɫɢɬɟɥɶɧɚɹ ɩoɝɪɟɲɧoɫɬɢ ɤɭɛɚɬɭɪɧɵɯ ɮoɪɦɭɥ ɫ 
ɭɡɥɚɦɢ ɧɚ П𝜏-ɫɟɬɤɚɯ, ɩɚɪɚɥɥɟɥɟɩɢɞɚɥɶɧɵɯ ɢ ɪɚɜɧoɦɟɪɧɵɯ ɫɟɬɤɚɯ ɞɥɹ 

ɩoɞɵɧɬɟɝɪɚɥɶɧoɣ ɮɭɧɤɰɢɢ ߮ହ,଼ሺ𝑥ଵ, 𝑥ଶ, … , 𝑥଼ሻ 
  ɉtau -ɫɟɬɤɚ 

 ɉɚɪɚɥɥɟɥɟɩɢɩɟɞɚɥɶɧɚ
ɹ ɫɟɬɤɚ 

 
Ɋɚɜɧɨɦɟɪɧɚɹ ɫɟɬɤɚ 

ɑɢɫ
ɥɨ 
ɭɡɥɨ
ɜ 
N 

Ⱥɛɫɨɥɸɬɧɚɹ 
ɩɨɝɪɟɲɧɨɫɬɶ △ ሺ߮ሻ 

Ɉɬɧɨɫɢɬɟɥɶɧ
ɚɹ 
ɩɨɝɪɟɲɧɨɫɬɶ𝛿ሺ߮ሻ 

ɑɢɫ
ɥɨ 
ɭɡɥɨ
ɜ 
N 

Ⱥɛɫɨɥɸɬɧɚ
ɹ 
ɩɨɝɪɟɲɧɨɫ
ɬɶ △ ሺ߮ሻ 

Ɉɬɧɨɫɢɬɟɥɶɧ
ɚɹ 
ɩɨɝɪɟɲɧɨɫɬɶ𝛿ሺ߮ሻ 

ɑɢɫ
ɥɨ 
ɭɡɥɨ
ɜ 
N 

Ⱥɛɫɨɥɸɬɧ
ɚɹ 
ɩɨɝɪɟɲɧɨ
ɫɬɶ △ ሺ߮ሻ 

Ɉɬɧɨɫɢɬɟɥɶ
ɧɚɹ 
ɩɨɝɪɟɲɧɨɫɬ
ɶ 𝛿ሺ߮ሻ 

8 0,02069940 0,3516211 7 0,0661315 1,1233769  - - 
16 0,02211250 0,3756255 17 0,0510559 0,8672889  - - 
32 0,0181312 0,3079952 31 0,0432434 0,7345778  - - 
64 0,01337986 0,227281 61 0,0276184 0,4691557  - - 

128 0,0115487 0,1961782 127 0,0245731 0,4174243  - - 
256 0,01125591 0,1912048 257 0,0059250 0,1006493 256 0,001815 0,030842 
512 0,01024649 0,1740536 509 0,0123385 0,2095957  - - 

1024 0,00975504 0,1657090 1021 0,0036315 0,0616884  - - 
2048 0,00950876 0,1615255 2053 0,0029234 0,0496613  - - 
4096 0,00941241 0,1598887 4093 0,0013119 0,0222863  - - 
8192 0,00934806 0,1587956 8191 0,0003405 0,0057853 9564 0,002853 0,048476 

 
Ɍɚɛɥɢɰɚ 37 –  Ⱥɛɫoɥɸɬɧɚɹ ɢ oɬɧoɫɢɬɟɥɶɧɚɹ ɩoɝɪɟɲɧoɫɬɢ ɤɭɛɚɬɭɪɧɵɯ ɮoɪɦɭɥ ɫ 

ɭɡɥɚɦɢ ɧɚ П𝜏-ɫɟɬɤɚɯ, ɩɚɪɚɥɥɟɥɟɩɢɞɚɥɶɧɵɯ ɢ ɪɚɜɧoɦɟɪɧɵɯ ɫɟɬɤɚɯ ɞɥɹ 
ɩoɞɵɧɬɟɝɪɚɥɶɧoɣ ɮɭɧɤɰɢɢ ߮ହ,ଽሺ𝑥ଵ, 𝑥ଶ, … , 𝑥ଽሻ 

  ɉtau -ɫɟɬɤɚ 
 ɉɚɪɚɥɥɟɥɟɩɢɩɟɞɚɥɶɧɚ

ɹ ɫɟɬɤɚ 
 

Ɋɚɜɧɨɦɟɪɧɚɹ ɫɟɬɤɚ 
ɑɢɫ
ɥɨ 
ɭɡɥɨ
ɜ 
N 

Ⱥɛɫɨɥɸɬɧɚɹ 
ɩɨɝɪɟɲɧɨɫɬɶ △ ሺ߮ሻ 

Ɉɬɧɨɫɢɬɟɥɶɧ
ɚɹ 
ɩɨɝɪɟɲɧɨɫɬɶ𝛿ሺ߮ሻ 

ɑɢɫ
ɥɨ 
ɭɡɥɨ
ɜ 
N 

Ⱥɛɫɨɥɸɬɧɚ
ɹ 
ɩɨɝɪɟɲɧɨɫ
ɬɶ △ ሺ߮ሻ 

Ɉɬɧɨɫɢɬɟɥɶɧ
ɚɹ 
ɩɨɝɪɟɲɧɨɫɬɶ𝛿ሺ߮ሻ 

ɑɢɫ
ɥɨ 
ɭɡɥɨ
ɜ 
N 

Ⱥɛɫɨɥɸɬɧ
ɚɹ 
ɩɨɝɪɟɲɧɨ
ɫɬɶ △ ሺ߮ሻ 

Ɉɬɧɨɫɢɬɟɥɶ
ɧɚɹ 
ɩɨɝɪɟɲɧɨɫɬ
ɶ 𝛿ሺ߮ሻ 

8 0,01190891 0,3369058 7 0,2146520 6,0725531  - - 
16 0,01358790 0,3844047 17 0,0896520 2,5362765  - - 
32 0,01134855 0,3210531 31 0,0571520 1,6168446  - - 
64 0,00835388 0,2363332 61 0,0459020 1,2985797  - - 

128 0,00608376 0,1721110 127 0,0302770 0,8565451  - - 
256 0,00454435 0,1285608 257 0,0224645 0,6355279  - - 
512 0,00405522 0,1147232 509 0,0149078 0,4217461 512 0,005302 0,149997 

1024 0,00374624 0,1059820 1021 0,0100015 0,2829467  - - 
2048 0,00357734 0,1012037 2053 0,00532 0,141451  - - 
4096 0,00353226 0,0999286 4093 0,0020890 0,0591004  - - 
8192 0,00352473 0,0997154 8191 0,0012175 0,0344446 9564 0,001398 0,039567 
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Ɍɚɛɥɢɰɚ 38 –  Ⱥɛɫoɥɸɬɧɚɹ ɢ oɬɧoɫɢɬɟɥɶɧɚɹ ɩoɝɪɟɲɧoɫɬɢ ɤɭɛɚɬɭɪɧɵɯ ɮoɪɦɭɥ ɫ 

ɭɡɥɚɦɢ ɧɚ П𝜏-ɫɟɬɤɚɯ, ɩɚɪɚɥɥɟɥɟɩɢɞɚɥɶɧɵɯ ɢ ɪɚɜɧoɦɟɪɧɵɯ ɫɟɬɤɚɯ ɞɥɹ 
ɩoɞɵɧɬɟɝɪɚɥɶɧoɣ ɮɭɧɤɰɢɢ ߮ହ,ଵ଴ሺ𝑥ଵ, 𝑥ଶ, … , 𝑥ଵ଴ሻ 

  ɉtau -ɫɟɬɤɚ 
 ɉɚɪɚɥɥɟɥɟɩɢɩɟɞɚɥɶɧɚ

ɹ ɫɟɬɤɚ 
 

Ɋɚɜɧɨɦɟɪɧɚɹ ɫɟɬɤɚ 
ɑɢɫ
ɥɨ 
ɭɡɥɨ
ɜ 
N 

Ⱥɛɫɨɥɸɬɧɚɹ 
ɩɨɝɪɟɲɧɨɫɬɶ △ ሺ߮ሻ 

Ɉɬɧɨɫɢɬɟɥɶɧ
ɚɹ 
ɩɨɝɪɟɲɧɨɫɬɶ𝛿ሺ߮ሻ 

ɑɢɫ
ɥɨ 
ɭɡɥɨ
ɜ 
N 

Ⱥɛɫɨɥɸɬɧɚ
ɹ 
ɩɨɝɪɟɲɧɨɫ
ɬɶ △ ሺ߮ሻ 

Ɉɬɧɨɫɢɬɟɥɶɧ
ɚɹ 
ɩɨɝɪɟɲɧɨɫɬɶ𝛿ሺ߮ሻ 

ɑɢɫ
ɥɨ 
ɭɡɥɨ
ɜ 
N 

Ⱥɛɫɨɥɸɬɧ
ɚɹ 
ɩɨɝɪɟɲɧɨ
ɫɬɶ △ ሺ߮ሻ 

Ɉɬɧɨɫɢɬɟɥɶ
ɧɚɹ 
ɩɨɝɪɟɲɧɨɫɬ
ɶ 𝛿ሺ߮ሻ 

8 0,00412749 0,1985831 7 0,2292153 11,028083  - - 
16 0,00623126 0,2998005 17 0,1042153 5,0140417  - - 
32 0,00406989 0,1958123 31 0,0417153 2,0070208  - - 
64 0,00427407 0,2056355 61 0,0198012 0,9530152  - - 

128 0,00303522 0,1460319 127 0,0188315 0,9060305  - - 
256 0,00162608 0,0782349 257 0,0176596 0,8496489  - - 
512 0,00056260 0,0270681 509 0,0168744 0,8120611  - - 

1024 0,00045089 0,0216937 1021 0,0129721 0,6241223 1024 0,006384 0,307179 
2048 0,00038667 0,0186038 2053 0,0090190 0,4339280  - - 
4096 0,00030985 0,0149079 4093 0,0076980 0,3703698  - - 
8192 0,00028590 0,0137554 8191 0,0012175 0,0344446 9564 0,003314 0,159463 
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 ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɜɟɞɟɧɢɹ ɱɢɫɥɟɧɧɵɯ ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɜɵɹɫɧɢɥɨɫɶ, ɱɬɨ − ɞɥɹ ɮɭɧɤɰɢɣ ߮ଵ,ଶሺ𝑥ଵ, 𝑥ଶሻ, ߮ଷ,ଷሺ𝑥ଵ, 𝑥ଶ, 𝑥ଷሻ, ߮ଶ,௡ሺ𝑥ଵ, 𝑥ଶ, … , 𝑥௡ሻ (݊ = ʹ, … ,ͳͲ) 

ɤɭɛɚɬɭɪɧɵɟ ɮɨɪɦɭɥɵ ɫ ɭɡɥɚɦɢ, ɨɛɪɚɡɭɸɳɢɦɢ ɉτ-ɫɟɬɤɢ, ɢɦɟɸɬ ɦɟɧɶɲɢɟ 
ɚɛɫɨɥɸɬɧɵɟ ɢ ɨɬɧɨɫɢɬɟɥɶɧɵɟ ɩɨɝɪɟɲɧɨɫɬɢ, ɱɟɦ ɞɪɭɝɢɟ ɢɫɫɥɟɞɨɜɚɧɧɵɟ 
ɤɭɛɚɬɭɪɧɵɟ ɮɨɪɦɭɥɵ; − ɞɥɹ ɮɭɧɤɰɢɣ ߮ହ,௡ሺ𝑥ଵ, 𝑥ଶ, … , 𝑥௡ሻ (n=2,…,10), ߮ସ,௡ሺ𝑥ଵ, 𝑥ଶ, … , 𝑥௡ሻ 
(n=5,…10), ߮ଷ,௡ሺ𝑥ଵ, 𝑥ଶ, … , 𝑥௡ሻ (n=5,…10) ɤɭɛɚɬɭɪɧɵɟ ɮɨɪɦɭɥɵ ɫ ɭɡɥɚɦɢ, 
ɨɛɪɚɡɭɸɳɢɦɢ ɩɚɪɚɥɥɟɥɢɩɢɩɟɞɚɥɶɧɵɟ ɫɟɬɤɢ, ɢɦɟɸɬ ɦɟɧɶɲɢɟ ɚɛɫɨɥɸɬɧɵɟ ɢ 
ɨɬɧɨɫɢɬɟɥɶɧɵɟ ɩɨɝɪɟɲɧɨɫɬɢ, ɱɟɦ ɞɪɭɝɢɟ ɢɫɫɥɟɞɨɜɚɧɧɵɟ ɤɭɛɚɬɭɪɧɵɟ ɮɨɪɦɭɥɵ; − ɞɥɹ ɮɭɧɤɰɢɣ ߮ଷ,௡ሺ𝑥ଵ, 𝑥ଶ, … , 𝑥௡ሻ (n=2,4),  ߮ସ,௡ሺ𝑥ଵ, 𝑥ଶ, … , 𝑥௡ሻ (n=2,3,4) 

ɤɭɛɚɬɭɪɧɵɟ ɮɨɪɦɭɥɵ ɫ ɭɡɥɚɦɢ, ɨɛɪɚɡɭɸɳɢɦɢ ɪɚɜɧɨɦɟɪɧɵɟ ɫɟɬɤɢ, ɢɦɟɸɬ 
ɦɟɧɶɲɢɟ ɚɛɫɨɥɸɬɧɵɟ ɢ ɨɬɧɨɫɢɬɟɥɶɧɵɟ ɩɨɝɪɟɲɧɨɫɬɢ, ɱɟɦ ɞɪɭɝɢɟ ɢɫɫɥɟɞɨɜɚɧɧɵɟ 
ɤɭɛɚɬɭɪɧɵɟ ɮɨɪɦɭɥɵ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɧɚ ɨɫɧɨɜɚɧɢɢ ɷɬɢɯ ɪɟɡɭɥɶɬɚɬɨɜ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ ɨ ɬɨɦ, 
ɱɬɨ ɤɭɛɚɬɭɪɧɵɟ ɮɨɪɦɭɥɵ ɫ ɭɡɥɚɦɢ ɧɚ ɉτ-ɫɟɬɤɚɯ ɞɥɹ ɤɭɫɨɱɧɨ-ɥɢɧɟɣɧɨɣ ɢ 
ɧɟɝɥɚɞɤɢɯ ɮɭɧɤɰɢɣ ɢɦɟɸɬ ɦɟɧɶɲɢɟ ɩɨɝɪɟɲɧɨɫɬɢ, ɱɟɦ ɨɫɬɚɥɶɧɵɟ ɢɡ 
ɢɫɫɥɟɞɨɜɚɧɧɵɯ ɤɭɛɚɬɭɪɧɵɯ ɮɨɪɦɭɥ. 
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ɁȺɄɅɘЧȿɇɂȿ 
 

1. ɂɡɭɱɟɧɵ ɚɪɢɮɦɟɬɢɱɟɫɤɢɣ ɢ ɫɜɟɪɯɛɵɫɬɪɵɣ ɚɥɝɨɪɢɬɦɵ ɩɨɫɬɪɨɟɧɢɹ Пτ-ɫɟɬɨɤ. ɗɬɢ ɚɥɝɨɪɢɬɦɵ ɪɟɚɥɢɡɨɜɚɧɵ ɧɚ ɹɡɵɤɟ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ MAPLE. 
2. ȼ ɞɜɭɦɟɪɧɨɦ ɫɥɭɱɚɟ ɞɥɹ ɪɚɡɥɢɱɧɨɝɨ ɱɢɫɥɚ N ɭɡɥɨɜ ɉ0-ɫɟɬɨɤ 

ɩɪɨɜɟɞɟɧɵ ɱɢɫɥɟɧɧɵɟ ɷɤɫɩɟɪɢɦɟɧɬɵ ɫ ɰɟɥɶɸ ɫɪɚɜɧɟɧɢɹ ɛɵɫɬɪɨɞɟɣɫɬɜɢɹ 
ɫɜɟɪɯɛɵɫɬɪɨɝɨ ɢ ɚɪɢɮɦɟɬɢɱɟɫɤɨɝɨ ɚɥɝɨɪɢɬɦɨɜ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɜɟɞɟɧɢɹ ɷɬɢɯ 

ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɜɵɹɫɧɢɥɨɫɶ, ɱɬɨ ɨɬɧɨɲɟɧɢɟ ௧ሺ𝑁ሻ௧′ሺ𝑁ሻ  ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɫ ɪɨɫɬɨɦ ܰ, ɝɞɟ 

t(N) – ɜɪɟɦɹ, ɡɚɬɪɚɱɟɧɧɨɟ ɧɚ ɪɟɚɥɢɡɚɰɢɸ ɚɪɢɮɦɟɬɢɱɟɫɤɨɝɨ, ɚ t’(N) – 
ɫɜɟɪɯɛɵɫɬɪɨɝɨ ɚɥɝɨɪɢɬɦɨɜ ɩɨɫɬɪɨɟɧɢɹ ɉ0-ɫɟɬɨɤ, ɬɨ ɟɫɬɶ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 
ɫɜɟɪɯɛɵɫɬɪɨɝɨ ɚɥɝɨɪɢɬɦɚ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɚɪɢɮɦɟɬɢɱɟɫɤɢɦ ɚɥɝɨɪɢɬɦɨɦ 
ɜɨɡɪɚɫɬɚɟɬ ɫ ɪɨɫɬɨɦ ɱɢɫɥɚ ܰ ɭɡɥɨɜ ɉ0-ɫɟɬɨɤ.   

ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɚɪɢɮɦɟɬɢɱɟɫɤɢɣ ɚɥɝɨɪɢɬɦ ɩɨɫɬɪɨɟɧɢɹ П0-ɫɟɬɨɤ 
ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɩɪɢɦɟɧɹɬɶ ɩɪɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɟɛɨɥɶɲɢɯ ɡɧɚɱɟɧɢɹɯ ɱɢɫɥɚ N ɭɡɥɨɜ 
(ܰ ൑ ʹଵସ), ɜ ɨɫɬɚɥɶɧɵɯ ɫɥɭɱɚɹɯ ɝɨɪɚɡɞɨ ɷɮɮɟɤɬɢɜɧɟɟ ɢɫɩɨɥɶɡɨɜɚɬɶ 
ɫɜɟɪɯɛɵɫɬɪɵɣ ɚɥɝɨɪɢɬɦ. 

3. ȼ n-ɦɟɪɧɨɦ ɫɥɭɱɚɟ (݊ = ʹ, … ,ͳͲ) ɩɪɨɜɟɞɟɧɵ ɱɢɫɥɟɧɧɵɟ 
ɷɤɫɩɟɪɢɦɟɧɬɵ, ɜ ɯɨɞɟ ɤɨɬɨɪɵɯ ɛɵɥɢ ɜɵɱɢɫɥɟɧɵ ɩɪɢɛɥɢɠɟɧɧɵɟ ɡɧɚɱɟɧɢɹ 
ɤɪɚɬɧɵɯ ɢɧɬɟɝɪɚɥɨɜ ɨɬ ɝɥɚɞɤɢɯ, ɧɟɝɥɚɞɤɢɯ ɢ ɤɭɫɨɱɧɨ-ɝɥɚɞɤɢɯ ɮɭɧɤɰɢɣ ɫ 
ɩɨɦɨɳɶɸ ɤɭɛɚɬɭɪɧɵɯ ɮɨɪɦɭɥ ɫ ɭɡɥɚɦɢ ɧɚ ɪɚɜɧɨɦɟɪɧɵɯ, ɩɚɪɚɥɥɟɥɟɩɢɩɟɞɚɥɶɧɵɯ 
ɫɟɬɤɚɯ ɢ Пτ-ɫɟɬɤɚɯ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɜɵɩɨɥɧɟɧɢɹ ɷɬɢɯ ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɫɞɟɥɚɧ ɜɵɜɨɞ 
ɨ ɬɨɦ, ɱɬɨ ɤɭɛɚɬɭɪɧɵɟ ɮɨɪɦɭɥɵ ɫ ɭɡɥɚɦɢ ɧɚ Пτ-ɫɟɬɤɚɯ ɞɥɹ ɤɭɫɨɱɧɨ-ɝɥɚɞɤɢɯ ɢ 
ɧɟɝɥɚɞɤɢɯ ɮɭɧɤɰɢɣ ɢɦɟɸɬ ɦɟɧɶɲɢɟ ɩɨɝɪɟɲɧɨɫɬɢ, ɱɟɦ ɨɫɬɚɥɶɧɵɟ ɢɡ 
ɢɫɫɥɟɞɨɜɚɧɧɵɯ ɤɭɛɚɬɭɪɧɵɯ ɮɨɪɦɭɥ. 

ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɤɭɛɚɬɭɪɧɵɟ ɮɨɪɦɭɥɵ ɫ ɭɡɥɚɦɢ ɧɚ Пτ-ɫɟɬɤɚɯ  ɰɟɥɟɫɨɨɛɪɚɡɧɨ 
ɩɪɢɦɟɧɹɬɶ ɞɥɹ ɩɪɢɛɥɢɠɟɧɧɨɝɨ ɜɵɱɢɫɥɟɧɢɹ ɢɧɬɟɝɪɚɥɨɜ ɨɬ ɧɟɝɥɚɞɤɢɯ ɢ ɤɭɫɨɱɧɨ-
ɝɥɚɞɤɢɯ ɮɭɧɤɰɢɣ. 
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ɉɊɂɅɈɀȿɇɂȿ A 
 

Ɍɚɛɥɢɰɚ ɱɢɫɥɢɬɟɥɟɣ ɧɚɩɪɚɜɥɹɸɳɢɯ ɱɢɫɟɥ 
 

Ɍɚɛɥɢɰɚ Ⱥ.1 – ɑɢɫɥɢɬɟɥɢ ɧɚɩɪɚɜɥɹɸɳɢɯ ɱɢɫɟɥ 
J l=i 2 3 4 5 6 7 8 9 10 11 
1 1 1 1 1 1 1 1 1 1 1 1 
2 1 3 5 15 17 51 85 255 257 771 1285 
3 1 1 7 11 13 61 67 79 465 721 823 
4 1 3 7 5 7 43 49 147 439 1013 727 
5 1 1 5 3 15 51 125 141 177 759 267 
6 1 3 1 1 9 59 25 89 321 835 833 
7 1 1 3 7 31 47 109 173 181 949 471 
8 1 3 3 9 9 57 43 43 225 113 1601 
9 1 3 7 13 3 35 89 9 235 929 1341 
10 1 1 5 11 27 53 69 25 103 615 913 
11 1 3 5 1 15 19 113 115 411 157 1725 
12 1 1 7 3 29 51 47 97 233 39 2021 
13 1 3 7 7 21 61 55 19 59 761 1905 
14 1 1 1 9 23 37 97 97 353 169 375 
15 1 3 3 5 19 33 3 197 329 983 893 
16 1 1 3 13 11 7 37 101 463 657 1599 
17 1 1 7 13 25 5 83 255 385 647 415 
18 1 3 5 11 7 11 103 89 111 581 605 
19 1 1 1 3 13 39 27 203 475 505 819 
20 1 3 1 15 17 63 13 65 451 833 975 
21 1 1 5 5 1 27 33 195 263 139 915 
22 1 3 3 3 25 17 115 177 19 147 1715 
23 1 1 3 15 29 15 41 105 249 203 1223 
24 1 3 1 7 3 23 79 17 275 81 1367 
25 1 3 7 9 31 29 17 47 369 337 663 
26 1 1 5 13 11 3 29 169 393 829 629 
27 1 3 1 9 5 21 119 109 167 989 525 
28 1 1 3 1 23 13 75 149 333 375 469 
29 1 3 3 11 27 31 73 15 43 365 981 
30 1 1 7 7 19 25 105 213 469 131 1667 
31 1 3 5 5 21 9 7 135 101 215 1587 
32 1 1 1 15 5 49 59 253 21 733 1251 
33 1 1 1 1 1 33 65 191 451 451 451 
34 1 3 5 15 17 19 21 155 229 447 481 
35 1 1 7 11 13 29 3 175 247 177 721 
36 1 3 7 5 7 11 113 63 297 57 483 
37 1 1 5 3 15 19 61 47 403 471 1209 
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38 1 3 1 1 9 27 89 7 497 979 1457 
39 1 1 3 7 31 15 45 23 61 197 415 
40 1 3 3 9 9 25 107 39 361 251 1435 
41 1 3 7 13 3 3 25 55 215 517 725 
42 1 1 5 11 27 21 5 71 393 137 861 
43 1 3 5 1 15 51 49 87 125 567 41 
44 1 1 7 3 29 17 111 103 285 1021 1619 
45 1 3 7 7 21 29 119 119 501 167 1579 
46 1 1 1 9 23 5 33 135 277 877 1701 
47 1 3 3 5 13 1 67 153 199 929 869 
48 1 1 3 13 11 39 101 169 301 269 1151 
49 1 3 5 11 7 43 39 201 83 997 1897 
50 1 3 5 11 7 43 39 201 83 997 1679 
51 1 1 1 3 13 7 31 217 351 91 1355 

J 12 13 14 15 16 17 18 19 l=20 
1 1 1 1 1 1 1 1 1 1 
2 3855 4369 13107 21845 65535 65537 196611 327658 983055 
3 4091 4125 4141 28723 45311 53505 250113 276231 326411 
4 987 5889 6915 16647 49925 116487 83243 116529 715667 
5 1839 6929 16241 16565 17139 82207 50979 252717 851901 
6 4033 3913 11643 18777 35225 102401 45059 36865 299009 
7 2515 6211 2147 3169 35873 33841 99889 247315 1032727 
8 579 1731 11977 7241 63609 81003 15595 144417 685617 
9 3863 1347 4417 5087 12631 103445 152645 130127 775365 
10 977 6197 14651 2507 27109 5205 91369 302231 172023 
11 3463 2817 9997 7451 12055 44877 24895 508255 574033 
12 2909 5459 2615 13329 35887 97323 83101 320901 810643 
13 3379 8119 13207 8965 9997 75591 226659 187499 628265 
14 1349 5121 13313 19457 1033 62487 250917 234593 308321 
15 3739 7669 2671 18391 31161 12111 259781 36159 232401 
16 347 2481 5201 3123 32253 78043 63447 508757 974837 
17 387 7101 11469 11699 15865 49173 147489 81991 802875 
18 2381 2677 14855 721 26903 100419 206167 241771 987201 
19 2821 1405 12165 709 41543 57545 77163 357231 378135 
20 1873 7423 5837 20481 12291 86017 12303 299025 774207 
21 1959 725 5387 19285 5165 27985 69809 128325 164575 
22 1929 2465 12483 13057 28931 54019 21251 62233 248081 
23 2389 471 12945 32321 29377 127427 103759 472541 1008719 
24 3251 2887 1279 4865 64771 24321 42247 338691 599831 
25 1149 1715 187 12285 53631 110851 4357 153347 671033 
26 243 5595 8133 4929 10817 8261 189901 255947 734787 
27 3609 5689 11819 15889 48083 67537 63993 336469 749285 
28 1131 441 14471 12625 8881 34707 85105 479495 911133 
29 1701 3169 7615 8405 41135 106823 107847 339031 977907 
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30 143 4485 2981 12593 60913 15703 26967 507907 344073 
31 1339 6311 4081 28637 60935 94129 109273 475921 281389 
32 3497 3557 7223 13425 58577 69521 217151 424277 789985 
33 2499 483 11843 28285 12029 86021 217093 348165 176165 
34 1571 3781 10799 15893 959 19793 213491 377941 414943 
35 983 3195 9277 15405 19637 87283 186143 343297 1041185 
36 4021 5213 2031 4677 26607 20931 54345 259163 741087 
37 1625 5085 15371 19493 56445 26369 27399 521499 132383 
38 3217 185 6603 1129 36087 66817 98051 451841 175361 
39 1163 7323 7563 25321 52563 37745 81777 235347 539895 
40 2977 1713 11617 14979 5455 68289 209987 346179 521289 
41 3391 4021 4129 4099 12345 102733 21287 128115 20689 
42 675 5875 12061 25469 47423 29505 124097 444613 430923 
43 3093 5363 3471 17589 50131 33137 98739 361365 426737 
44 1495 4977 15919 6731 43771 23313 151281 270519 11187 
45 3443 5441 1097 13483 58779 36561 116819 420599 998391 
46 557 1779 10369 15325 33331 118321 59665 498897 494137 
47 675 6777 14343 18465 63615 43349 30799 322567 939017 
48 1489 287 8475 6929 46013 52785 75249 14035 507165 
49 2303 6919 16139 16677 34579 120981 239693 73299 863545 
50 3925 1517 305 21765 45827 91157 113679 204881 761911 
51 3705 1875 7621 4381 9079 94533 37261 431301 176455 
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ɉɊɂɅɈɀȿɇɂȿ Ȼ 
 

Ⱥɪɢɮɦɟɬɢɱɟɫɤɢɣ ɚɥɝɨɪɢɬɦ, ɪɟɚɥɢɡɨɜɚɧɧɵɣ ɧɚ ɹɡɵɤɟ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ 
MAPLE 

 
restart; 
st := time(); 
with(LinearAlgebra); 
with(Bits); 
N := 2^8; 
Q := Matrix(N, 2, fill = 0); 
R1 := Matrix(1, 20, fill = 1); 
R2 := Matrix([1, 3, 5, 15, 17, 51, 85, 255, 257, 771, 1285, 3855, 4369, 13107, 21845, 
65535, 65537, 196611, 327685, 983055]); 
R := Matrix([[R1], [R2]]); 
for i to N-1 do M := 1+floor(ln(i)/ln(2)); for k to M do s1 := 0; s2 := 0; for l from k to 
M do s1 := s1+floor(2*frac(i*2^(-l))*floor(2*frac(R[1, l]*2^(k-1-l)))); s2 := 
s2+floor(2*frac(i*2^(-l))*floor(2*frac(R[2, l]*2^(k-1-l)))) end do; s1 := 
frac((1/2)*s1); s2 := frac((1/2)*s2); Q[i, 1] := Q[i, 1]+s1*2^(-k+1); Q[i, 2] := Q[i, 
2]+s2*2^(-k+1) end do end do; 
time()-st; 
for i to N-1 do Q[i, 1], Q[i, 2] end do; 
for i to N-1 do F[i] := 4.5*abs(Q[i, 1]-Q[i, 2])*sqrt(abs(Q[i, 2]-1/4)*sqrt(abs(Q[i, 1]-
1/5))) end do; 
LL := simplify((sum(F[d], d = 1 .. N-1))/N); 
int((4.5*(x-y))*sqrt(abs(y-1/4)*sqrt(abs(x-1/5))), [x = 0 .. 1, y = 0 .. 1], numeric); 
with(ListTools); 
plot(Q, x = 0 .. 1, y = 0 .. 1, style = point, axis = [gridlines = [[seq(i/N, i = 1 .. N)], color 
= blue]]); 
for i to N-1 do F[i] := sin(3*abs(Q[i, 1]-Q[i, 2])) end do; 
LLK := evalf((sum(F[d], d = 1 .. N-1))/N); 
for i to N-1 do if 0 <= Q[i, 1] and Q[i, 1] <= 1/3 then m[i] := Q[i, 1] else m[i] := 0 end 
if; if 0 <= Q[i, 2] and Q[i, 2] <= 1/3 then c[i] := Q[i, 2] else c[i] := 0 end if; if `and`(m[i] 
> 0, c[i] > 0) then f[i] := m[i]+c[i] else f[i] := 0 end if end do; LLL[1] := sim-
plify((sum(f[d], d = 1 .. N-1))/N); 
for i to N-1 do if 0 <= Q[i, 1] and Q[i, 1] <= 1/3 then m[i] := Q[i, 1] else m[i] := 0 end 
if; if 1/3 <= Q[i, 2] and Q[i, 2] <= 2/3 then c[i] := Q[i, 2] else c[i] := 0 end if; if 
`and`(m[i] > 0, c[i] > 0) then f[i] := m[i]+3*c[i] else f[i] := 0 end if end do;  
LLL[2] := simplify((sum(f[d], d = 1 .. N-1))/N); 
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for i to N-1 do if 1/3 <= Q[i, 1] and Q[i, 1] <= 2/3 then m[i] := Q[i, 1] else m[i] := 0 
end if; if 0 <= Q[i, 2] and Q[i, 2] <= 1/3 then c[i] := Q[i, 2] else c[i] := 0 end if; if 
`and`(m[i] > 0, c[i] > 0) then f[i] := 3*m[i]+c[i] else f[i] := 0 end if end do;  
LLL[3] := simplify((sum(f[d], d = 1 .. N-1))/N); 
for i to N-1 do if 1/3 <= Q[i, 1] and Q[i, 1] <= 2/3 then m[i] := Q[i, 1] else m[i] := 0 
end if; if 1/3 <= Q[i, 2] and Q[i, 2] <= 2/3 then c[i] := Q[i, 2] else c[i] := 0 end if; if 
`and`(m[i] > 0, c[i] > 0) then f[i] := 3*m[i]+3*c[i] else f[i] := 0 end if end do;  
LLL[4] := simplify((sum(f[d], d = 1 .. N-1))/N); 
for i to N-1 do if 0 <= Q[i, 1] and Q[i, 1] <= 1/3 then m[i] := Q[i, 1] else m[i] := 0 end 
if; if 2/3 <= Q[i, 2] and Q[i, 2] <= 1 then c[i] := Q[i, 2] else c[i] := 0 end if; if `and`(m[i] 
> 0, c[i] > 0) then f[i] := m[i]+6*c[i] else f[i] := 0 end if end do;  
LLL[5] := simplify((sum(f[d], d = 1 .. N-1))/N); 
for i to N-1 do if 2/3 <= Q[i, 1] and Q[i, 1] <= 1 then m[i] := Q[i, 1] else m[i] := 0 end 
if; if 0 <= Q[i, 2] and Q[i, 2] <= 1/3 then c[i] := Q[i, 2] else c[i] := 0 end if; if `and`(m[i] 
> 0, c[i] > 0) then f[i] := 6*m[i]+c[i] else f[i] := 0 end if end do;  
LLL[6] := simplify((sum(f[d], d = 1 .. N-1))/N); 
for i to N-1 do if 1/3 <= Q[i, 1] and Q[i, 1] <= 2/3 then m[i] := Q[i, 1] else m[i] := 0 
end if; if 2/3 <= Q[i, 2] and Q[i, 2] <= 1 then c[i] := Q[i, 2] else c[i] := 0 end if; if 
`and`(m[i] > 0, c[i] > 0) then f[i] := 3*m[i]+6*c[i] else f[i] := 0 end if end do;  
LLL[7] := simplify((sum(f[d], d = 1 .. N-1))/N); 
for i to N-1 do if 2/3 <= Q[i, 1] and Q[i, 1] <= 1 then m[i] := Q[i, 1] else m[i] := 0 end 
if; if 1/3 <= Q[i, 2] and Q[i, 2] <= 2/3 then c[i] := Q[i, 2] else c[i] := 0 end if; if 
`and`(m[i] > 0, c[i] > 0) then f[i] := 6*m[i]+3*c[i] else f[i] := 0 end if end do;  
LLL[8] := simplify((sum(f[d], d = 1 .. N-1))/N); 
for i to N-1 do if 2/3 <= Q[i, 1] and Q[i, 1] <= 1 then m[i] := Q[i, 1] else m[i] := 0 end 
if; if 2/3 <= Q[i, 2] and Q[i, 2] <= 1 then c[i] := Q[i, 2] else c[i] := 0 end if; if `and`(m[i] 
> 0, c[i] > 0) then f[i] := 6*m[i]+6*c[i] else f[i] := 0 end if end do;  
LLL[9] := simplify((sum(f[d], d = 1 .. N-1))/N); 
evalf(LLL[1]+LLL[2]+LLL[3]+LLL[4]+LLL[5]+LLL[6]+LLL[7]+ LLL[8]+LLL[9])
; 
for i to N-1 do if `and`(Q[i, 1] > 0, Q[i, 2] > 0) then F[i] := Q[i, 1]^abs(Q[i, 2]) else 
F[i] = 0 end if end do; 
LLKK := evalf((sum(F[d], d = 1 .. N-1))/N); 
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ɉɊɂɅɈɀȿɇɂȿ ȼ 
 

ɋɜɟɪɯɛɵɫɬɪɵɣ ɚɥɝɨɪɢɬɦ, ɪɟɚɥɢɡɨɜɚɧɧɵɣ ɧɚ ɹɡɵɤɟ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ 
MAPLE 

 
restart; 
st := time(); 
with(Bits); 
N := 2^10; 
G := proc (i) options operator, arrow; Xor(i, floor((1/2)*i)) end proc; 
i -> Bits:-Xor|i, floor|- i|| 
l := proc (i) options operator, arrow; 1+log[2](floor(Xor(G(i), G(i-1)))) end proc; 
i -> 1 + log[2](floor(Bits:-Xor(G(i), G(i - 1)))) 
R1 := Matrix(1, 20, fill = 1); 
R2 := Matrix([1, 3, 5, 15, 17, 51, 85, 255, 257, 771, 1285, 3855, 4369, 13107, 21845, 
65535, 65537, 196611, 327685, 983055]); 
R := Matrix([[R1], [R2]]); 
V := Matrix(20, 2, fill = 0); 
Q := Matrix(N, 2, fill = 0); 
Q1 := Matrix(N, 2, fill = 0); 
for L to 20 do LL := L-40; for j to 2 do V[L, j] := R[j, L]*2^(-LL) end do end do; Q[1, 
1] := 0; Q[1, 2] := 0; for i from 2 to N do len := l(i); for j to 2 do Q[i, j] := Xor(Q[i-1, 
j], V[len, j]) end do end do; 
time()-st; 
with(ListTools); 
plot(Q/2^40, x = 0 .. 1, y = 0 .. 1, style = point, axis = [gridlines = [[seq(i/N, i = 1 .. 
N)], color = blue]]); 
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ɉɊɂɅɈɀȿɇɂȿ Ƚ 
 

Ɍɟɤɫɬ ɫɨɫɬɚɜɥɟɧɧɨɣ ɧɚ ɹɡɵɤɟ Maple ɩɪɨɝɪɚɦɦɵ, ɜɵɱɢɫɥɹɸɳɟɣ 
ɤɨɨɪɞɢɧɚɬɵ ɭɡɥɨɜ ɪɚɜɧɨɦɟɪɧɨɣ ɫɟɬɤɢ. 

 
restart; 
M := 8; 
N := M^2; 
betta1 := .5; 
betta2 := .5; 
Q := Matrix(N, 2, fill = 0); 
k := 1; 
for r1 from 0 to M-1 do for r2 from 0 to M-1 do Q[k, 1] := (r1+betta1)/M; Q[k, 2] := 
(r2+betta2)/M; k := k+1 end do end do; 
for i to N-1 do F[i] := 4.5*abs(Q[i, 1]-Q[i, 2])*sqrt(abs(Q[i, 2]-1/4)*sqrt(abs(Q[i, 1]-
1/5))) end do; 
LL := simplify((sum(F[d], d = 1 .. N-1))/N); 
with(ListTools); 
plot(Q, x = 0 .. 1, y = 0 .. 1, style = point, axis = [gridlines = [[seq(i/M, i = 1 .. N)], 
color = blue]]); 
for i to N-1 do if 0 <= Q[i, 1] and Q[i, 1] <= 1/3 then m[i] := Q[i, 1] else m[i] := 0 end 
if; if 0 <= Q[i, 2] and Q[i, 2] <= 1/3 then c[i] := Q[i, 2] else c[i] := 0 end if; if `and`(m[i] 
> 0, c[i] > 0) then f[i] := m[i]+c[i] else f[i] := 0 end if end do; LLL[1] := sim-
plify((sum(f[d], d = 1 .. N-1))/N); 
for i to N-1 do if 0 <= Q[i, 1] and Q[i, 1] <= 1/3 then m[i] := Q[i, 1] else m[i] := 0 end 
if; if 1/3 <= Q[i, 2] and Q[i, 2] <= 2/3 then c[i] := Q[i, 2] else c[i] := 0 end if; if 
`and`(m[i] > 0, c[i] > 0) then f[i] := m[i]+3*c[i] else f[i] := 0 end if end do; LLL[2] := 
simplify((sum(f[d], d = 1 .. N-1))/N); 
for i to N-1 do if 1/3 <= Q[i, 1] and Q[i, 1] <= 2/3 then m[i] := Q[i, 1] else m[i] := 0 
end if; if 0 <= Q[i, 2] and Q[i, 2] <= 1/3 then c[i] := Q[i, 2] else c[i] := 0 end if; if 
`and`(m[i] > 0, c[i] > 0) then f[i] := 3*m[i]+c[i] else f[i] := 0 end if end do; LLL[3] := 
simplify((sum(f[d], d = 1 .. N-1))/N); 
for i to N-1 do if 1/3 <= Q[i, 1] and Q[i, 1] <= 2/3 then m[i] := Q[i, 1] else m[i] := 0 
end if; if 1/3 <= Q[i, 2] and Q[i, 2] <= 2/3 then c[i] := Q[i, 2] else c[i] := 0 end if; if 
`and`(m[i] > 0, c[i] > 0) then f[i] := 3*m[i]+3*c[i] else f[i] := 0 end if end do; LLL[4] 
:= simplify((sum(f[d], d = 1 .. N-1))/N); 
for i to N-1 do if 0 <= Q[i, 1] and Q[i, 1] <= 1/3 then m[i] := Q[i, 1] else m[i] := 0 end 
if; if 2/3 <= Q[i, 2] and Q[i, 2] <= 1 then c[i] := Q[i, 2] else c[i] := 0 end if; if `and`(m[i] 
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> 0, c[i] > 0) then f[i] := m[i]+6*c[i] else f[i] := 0 end if end do; LLL[5] := sim-
plify((sum(f[d], d = 1 .. N-1))/N); 
for i to N-1 do if 2/3 <= Q[i, 1] and Q[i, 1] <= 1 then m[i] := Q[i, 1] else m[i] := 0 end 
if; if 0 <= Q[i, 2] and Q[i, 2] <= 1/3 then c[i] := Q[i, 2] else c[i] := 0 end if; if `and`(m[i] 
> 0, c[i] > 0) then f[i] := 6*m[i]+c[i] else f[i] := 0 end if end do; LLL[6] := sim-
plify((sum(f[d], d = 1 .. N-1))/N); 
for i to N-1 do if 1/3 <= Q[i, 1] and Q[i, 1] <= 2/3 then m[i] := Q[i, 1] else m[i] := 0 
end if; if 2/3 <= Q[i, 2] and Q[i, 2] <= 1 then c[i] := Q[i, 2] else c[i] := 0 end if; if 
`and`(m[i] > 0, c[i] > 0) then f[i] := 3*m[i]+6*c[i] else f[i] := 0 end if end do; LLL[7] 
:= simplify((sum(f[d], d = 1 .. N-1))/N); 
for i to N-1 do if 2/3 <= Q[i, 1] and Q[i, 1] <= 1 then m[i] := Q[i, 1] else m[i] := 0 end 
if; if 1/3 <= Q[i, 2] and Q[i, 2] <= 2/3 then c[i] := Q[i, 2] else c[i] := 0 end if; if 
`and`(m[i] > 0, c[i] > 0) then f[i] := 6*m[i]+3*c[i] else f[i] := 0 end if end do; LLL[8] 
:= simplify((sum(f[d], d = 1 .. N-1))/N); 
for i to N-1 do if 2/3 <= Q[i, 1] and Q[i, 1] <= 1 then m[i] := Q[i, 1] else m[i] := 0 end 
if; if 2/3 <= Q[i, 2] and Q[i, 2] <= 1 then c[i] := Q[i, 2] else c[i] := 0 end if; if `and`(m[i] 
> 0, c[i] > 0) then f[i] := 6*m[i]+6*c[i] else f[i] := 0 end if end do; LLL[9] := sim-
plify((sum(f[d], d = 1 .. N-1))/N); 
evalf(LLL[1]+LLL[2]+LLL[3]+LLL[4]+LLL[5]+LLL[6]+LLL[7]+L LL[8]+LLL[9])
; 
for i to N-1 do F[i] := sin(3*abs(Q[i, 1]-Q[i, 2])) end do; 
LLK := evalf((sum(F[d], d = 1 .. N-1))/N); 
for i to N-1 do if `and`(Q[i, 1] > 0, Q[i, 2] > 0) then F[i] := Q[i, 1]^abs(Q[i, 2]) else 
F[i] = 0 end if end do; 
LLKK := evalf((sum(F[d], d = 1 .. N-1))/N); 
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ɉɊɂɅɈɀȿɇɂȿ Ⱦ 
 

Ɍɟɤɫɬ ɫɨɫɬɚɜɥɟɧɧɨɣ ɧɚ ɹɡɵɤɟ Maple ɩɪɨɝɪɚɦɦɵ, ɜɵɱɢɫɥɹɸɳɟɣ 
ɤɨɨɪɞɢɧɚɬɵ ɭɡɥɨɜ ɩɚɪɚɥɥɟɥɟɩɢɩɟɞɚɥɶɧɨɣ ɫɟɬɤɢ. 

 
restart; l := 10; 
N := 2^l; 
a1 := 3*l+2; 
a2 := 3*l; 
Q := Matrix(N, 2, fill = 0); 
for nu from 0 to N-1 do Q[nu+1, 1] := frac(nu*a1/N); Q[nu+1, 2] := frac(nu*a2/N) end 
do; 
for i to N do F[i] := 4.5*abs(Q[i, 1]-Q[i, 2])*sqrt(abs(Q[i, 2]-1/4)*sqrt(abs(Q[i, 1]-
1/5))) end do; 
LL := simplify((sum(F[d], d = 1 .. N-1))/N); 
with(ListTools); 
plot(Q, x = 0 .. 1, y = 0 .. 1, style = point, axis = [gridlines = [[seq((1/2)*i/l, i = 1 .. N)], 
color = blue]]); 
for i to N-1 do if 0 <= Q[i, 1] and Q[i, 1] <= 1/3 then m[i] := Q[i, 1] else m[i] := 0 end 
if; if 0 <= Q[i, 2] and Q[i, 2] <= 1/3 then c[i] := Q[i, 2] else c[i] := 0 end if; if `and`(m[i] 
> 0, c[i] > 0) then f[i] := m[i]+c[i] else f[i] := 0 end if end do; LLL[1] := sim-
plify((sum(f[d], d = 1 .. N-1))/N); 
for i to N-1 do if 0 <= Q[i, 1] and Q[i, 1] <= 1/3 then m[i] := Q[i, 1] else m[i] := 0 end 
if; if 1/3 <= Q[i, 2] and Q[i, 2] <= 2/3 then c[i] := Q[i, 2] else c[i] := 0 end if; if 
`and`(m[i] > 0, c[i] > 0) then f[i] := m[i]+3*c[i] else f[i] := 0 end if end do; LLL[2] := 
simplify((sum(f[d], d = 1 .. N-1))/N); 
for i to N-1 do if 1/3 <= Q[i, 1] and Q[i, 1] <= 2/3 then m[i] := Q[i, 1] else m[i] := 0 
end if; if 0 <= Q[i, 2] and Q[i, 2] <= 1/3 then c[i] := Q[i, 2] else c[i] := 0 end if; if 
`and`(m[i] > 0, c[i] > 0) then f[i] := 3*m[i]+c[i] else f[i] := 0 end if end do; LLL[3] := 
simplify((sum(f[d], d = 1 .. N-1))/N); 
for i to N-1 do if 1/3 <= Q[i, 1] and Q[i, 1] <= 2/3 then m[i] := Q[i, 1] else m[i] := 0 
end if; if 1/3 <= Q[i, 2] and Q[i, 2] <= 2/3 then c[i] := Q[i, 2] else c[i] := 0 end if; if 
`and`(m[i] > 0, c[i] > 0) then f[i] := 3*m[i]+3*c[i] else f[i] := 0 end if end do; LLL[4] 
:= simplify((sum(f[d], d = 1 .. N-1))/N); 
for i to N-1 do if 0 <= Q[i, 1] and Q[i, 1] <= 1/3 then m[i] := Q[i, 1] else m[i] := 0 end 
if; if 2/3 <= Q[i, 2] and Q[i, 2] <= 1 then c[i] := Q[i, 2] else c[i] := 0 end if; if `and`(m[i] 
> 0, c[i] > 0) then f[i] := m[i]+6*c[i] else f[i] := 0 end if end do; LLL[5] := sim-
plify((sum(f[d], d = 1 .. N-1))/N); 
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for i to N-1 do if 2/3 <= Q[i, 1] and Q[i, 1] <= 1 then m[i] := Q[i, 1] else m[i] := 0 end 
if; if 0 <= Q[i, 2] and Q[i, 2] <= 1/3 then c[i] := Q[i, 2] else c[i] := 0 end if; if `and`(m[i] 
> 0, c[i] > 0) then f[i] := 6*m[i]+c[i] else f[i] := 0 end if end do; LLL[6] := sim-
plify((sum(f[d], d = 1 .. N-1))/N); 
for i to N-1 do if 1/3 <= Q[i, 1] and Q[i, 1] <= 2/3 then m[i] := Q[i, 1] else m[i] := 0 
end if; if 2/3 <= Q[i, 2] and Q[i, 2] <= 1 then c[i] := Q[i, 2] else c[i] := 0 end if; if 
`and`(m[i] > 0, c[i] > 0) then f[i] := 3*m[i]+6*c[i] else f[i] := 0 end if end do; LLL[7] 
:= simplify((sum(f[d], d = 1 .. N-1))/N); 
for i to N-1 do if 2/3 <= Q[i, 1] and Q[i, 1] <= 1 then m[i] := Q[i, 1] else m[i] := 0 end 
if; if 1/3 <= Q[i, 2] and Q[i, 2] <= 2/3 then c[i] := Q[i, 2] else c[i] := 0 end if; if 
`and`(m[i] > 0, c[i] > 0) then f[i] := 6*m[i]+3*c[i] else f[i] := 0 end if end do; LLL[8] 
:= simplify((sum(f[d], d = 1 .. N-1))/N); 
for i to N-1 do if 2/3 <= Q[i, 1] and Q[i, 1] <= 1 then m[i] := Q[i, 1] else m[i] := 0 end 
if; if 2/3 <= Q[i, 2] and Q[i, 2] <= 1 then c[i] := Q[i, 2] else c[i] := 0 end if; if `and`(m[i] 
> 0, c[i] > 0) then f[i] := 6*m[i]+6*c[i] else f[i] := 0 end if end do; LLL[9] := sim-
plify((sum(f[d], d = 1 .. N-1))/N); 
evalf(LLL[1]+LLL[2]+LLL[3]+LLL[4]+LLL[5]+LLL[6]+LLL[7]+L LL[8]+LLL[9])
; 
for i to N-1 do F[i] := sin(3*abs(Q[i, 1]-Q[i, 2])) end do; 
LLK := evalf((sum(F[d], d = 1 .. N-1))/N); 
for i to N-1 do if `and`(Q[i, 1] >= 0, Q[i, 2] >= 0) then F[i] := Q[i, 1]^abs(Q[i, 2]) else 
F[i] = 0 end if end do; 
LLKK := evalf((sum(F[d], d = 1 .. N-1))/N); 
 

 




