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ɍȾɄ 51-7, 519.688 

ɉɪɢɦɟɧɟɧɢɟ ɩɨɥɢɧɨɦɨɜ ɧɚɢɥɭɱɲɟɝɨ ɪɚɜɧɨɦɟɪɧɨɝɨ ɩɪɢɛɥɢɠɟɧɢɹ  
ɜ ɨɰɟɧɤɟ ɢ ɚɧɚɥɢɡɟ ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɹɜɥɟɧɢɣ 

ɂ.Ⱥ. Ʉɨɡɥɨɜа  
Ʉаɥɭɠɫɤɢɣ ɝɨɫɭɞаɪɫɬɜɟɧɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ ɢɦ. Ʉ.ɗ. ɐɢɨɥɤɨɜɫɤɨɝɨ 

irena1983.83@mail.ru 

Ʉɨɡɥɨɜɚ ɂ.Ⱥ. ɉɪɢɦɟɧɟɧɢɟ ɩɨɥɢɧɨɦɨɜ ɧɚɢɥɭɱɲɟɝɨ ɪɚɜɧɨɦɟɪɧɨɝɨ ɩɪɢɛɥɢɠɟɧɢɹ ɜ ɨɰɟɧɤɟ ɢ 
ɚɧɚɥɢɡɟ ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɹɜɥɟɧɢɣ. ȼ ɧаɫɬɨɹɳɟɣ ɪаɛɨɬɟ ɩɪɟɞɫɬаɜɥɟɧɨ ɩɨɫɬɪɨɟɧɢɟ 
ɧаɢɥɭɱɲɟɝɨ ɪаɜɧɨмɟɪɧɨɝɨ ɩɪɢɛɥɢɠɟɧɢɹ ɮɪакɬаɥɶɧɨɣ ɮɭɧкцɢɢ Ȼɥаɧка, кɨɬɨɪɭɸ ɫ 
ɷкɨɧɨмɢɱɟɫкɨɣ ɬɨɱкɢ ɡɪɟɧɢɹ мɨɠɧɨ ɪаɫɫмаɬɪɢɜаɬɶ как мɨɞɟɥɶ ɮɢɧаɧɫɨɜɨɝɨ ɪɵɧка - 

ɞɜɨɣɧɨɣ ɡɢɝɡаɝ. Ɇɟɬɨɞ ɩɨɫɬɪɨɟɧɢɹ ɩɨɥɢɧɨмɨɜ ɧаɢɥɭɱɲɟɝɨ ɪаɜɧɨмɟɪɧɨɝɨ ɩɪɢɛɥɢɠɟɧɢɹ 
ɞаɧɧɨɣ ɮɭɧкцɢɢ, а ɬакɠɟ ɧаɯɨɠɞɟɧɢɟ макɫɢмаɥɶɧɨɝɨ ɨɬкɥɨɧɟɧɢɹ ɩɨɥɭɱɟɧɧɨɣ 
аɩɩɪɨкɫɢмацɢɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɩɨмɨɳɶɸ ɪаɡɪаɛɨɬаɧɧɨɣ "ɉɪɨɝɪаммɵ, ɪɟаɥɢɡɭɸɳɟɣ 
мɟɬɨɞ ɩɨɫɬɪɨɟɧɢɹ ɩɨɥɢɧɨмɨɜ ɧаɢɥɭɱɲɟɝɨ ɪаɜɧɨмɟɪɧɨɝɨ ɩɪɢɛɥɢɠɟɧɢɹ ɮɪакɬаɥɶɧɨɣ 
ɮɭɧкцɢɢ Ȼɥаɧка". ɉɪɨɝɪамма ɪаɡɪаɛɨɬаɧа ɜ ɫɪɟɞɟ MКtLКЛ ɢ ɫɬɪɨɢɬ ɩɨɥɢɧɨмɵ ɧаɢɥɭɱɲɟɝɨ 
ɪаɜɧɨмɟɪɧɨɝɨ ɩɪɢɛɥɢɠɟɧɢɹ ɩɨ ɡаɞаɧɧɨмɭ ɩаɪамɟɬɪɭ ɮɭɧкцɢɢ Ȼɥаɧка ɢ ɩɨɪɹɞкɭ 
аɩɩɪɨкɫɢмɢɪɭɸɳɟɝɨ мɧɨɝɨɱɥɟɧа, ɜɵɱɢɫɥɹɟɬ макɫɢмаɥɶɧɨɟ ɨɬкɥɨɧɟɧɢɟ ɩɨɥɭɱɟɧɧɨɝɨ 
ɩɪɢɛɥɢɠɟɧɢɹ ɢ ɡɧаɱɟɧɢɟ ɩɨɥɢɧɨма ɜ ɥɸɛɨɣ ɬɨɱкɟ. ȼ ɨɫɧɨɜɟ ɪаɛɨɬɵ ɩɪɨɝɪаммɵ ɡаɥɨɠɟɧɨ 
ɧаɯɨɠɞɟɧɢɟ ɱɟɛɵɲɟɜɫкɨɝɨ аɥɶɬɟɪɧаɧɫа. 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɮɪакɬаɥɶɧаɹ ɮɭɧкцɢɹ, ɧаɢɥɭɱɲɟɟ ɪаɜɧɨмɟɪɧɨɟ ɩɪɢɛɥɢɠɟɧɢɟ, ɞɜɨɣɧɨɣ 
ɡɢɝɡаɝ. 

ȼɜɟɞɟɧɢɟ 

Ɇɧɨɝɢɟ ɷɤɨɧɨɦɢчɟɫɤɢɟ яɜɥɟɧɢя 
ɨɩɢɫɵɜаɸɬɫя ɫ ɩɨɦɨщɶɸ ɮɪаɤɬаɥɶɧɵɯ ɦɨɞɟɥɟɣ 
Д1Ж, ɨɞɧаɤɨ, ɢɡɭчɟɧɢɟ ɮɪаɤɬаɥɶɧɵɯ ɮɭɧɤɰɢɣ 
ɡаɬɪɭɞɧɢɬɟɥɶɧɨ ɢɡ-ɡа ɢɧɜаɪɢаɧɬɧɨɫɬɢ ɢɯ 
ɦаɫɲɬаɛа ɢ ɧɟɞɢɮɮɟɪɟɧɰɢɪɭɟɦɨɫɬɢ, ɩɨɷɬɨɦɭ ɞɥя 
ɩɪɨɝɧɨɡɢɪɨɜаɧɢя ɢ аɧаɥɢɡа ɷɤɨɧɨɦɢчɟɫɤɢɯ 
ɤаɬɟɝɨɪɢɣ ɢɫɩɨɥɶɡɭɟɬɫя ɩɨɥɢɧɨɦɢаɥɶɧая ɥɢɧɢя 
ɬɪɟɧɞа. ɇаɢɛɨɥɟɟ ɪаɫɩɪɨɫɬɪаɧɟɧɧɵɦ ɦɟɬɨɞɨɦ 
ɩɪɢɛɥɢɠɟɧɢя ɮɭɧɤɰɢɣ ɩɨɥɢɧɨɦаɦɢ яɜɥяɟɬɫя 
ɦɟɬɨɞ ɧаɢɦɟɧɶɲɢɯ ɤɜаɞɪаɬɨɜ. Ⱦаɧɧɵɣ ɦɟɬɨɞ 
ɨɫɧɨɜаɧ ɧа ɦɢɧɢɦɢɡаɰɢɢ ɫɪɟɞɧɟɤɜаɞɪаɬɢчɧɨɝɨ 
ɨɬɤɥɨɧɟɧɢя аɩɩɪɨɤɫɢɦɢɪɭɸщɟɝɨ ɩɨɥɢɧɨɦа ɨɬ 
аɩɩɪɨɤɫɢɦɢɪɭɟɦɨɣ ɮɭɧɤɰɢɢ, ɧɨ ɨɧ ɧɟ 
ɝаɪаɧɬɢɪɭɟɬ ɡɧачɢɬɟɥɶɧɵɯ ɥɨɤаɥɶɧɵɯ ɨɲɢɛɨɤ 
ДβЖ. Ⱦɥя ɩɪɟɞɨɬɜɪащɟɧɢя ɩɨɞɨɛɧɨɣ ɜɨɡɦɨɠɧɨɫɬɢ 
ɢɫɩɨɥɶɡɭɸɬ ɩɨɥɢɧɨɦɵ ɧаɢɥɭчɲɟɝɨ 
ɪаɜɧɨɦɟɪɧɨɝɨ ɩɪɢɛɥɢɠɟɧɢя, ɨɞɧаɤɨ ɧɟ ɢɡɜɟɫɬɧɵ 
ɧɢ ɨɛщɢɣ ɜɢɞ ɦɧɨɝɨчɥɟɧɨɜ ɧаɢɥɭчɲɢɯ 
ɪаɜɧɨɦɟɪɧɵɯ ɩɪɢɛɥɢɠɟɧɢɣ, ɧɢ ɫɩɨɫɨɛɵ ɢɯ 
ɩɨɫɬɪɨɟɧɢя, ɩɨɷɬɨɦɭ  ɫɪɟɞɧɟɤɜаɞɪаɬɢчɟɫɤая ɦɟɪа 
ɛɥɢɡɨɫɬɢ ɩɪɢɦɟɧяɟɬɫя ɜɦɟɫɬɨ ɛɨɥɟɟ ɫɥɨɠɧɨɣ 
чɟɛɵɲɟɜɫɤɨɣ. Ɋɟɲɟɧɢɟ ɡаɞачɢ чɟɛɵɲɟɜɫɤɨɝɨ 
ɩɪɢɛɥɢɠɟɧɢя ɜɫɟɝɞа ɞаɟɬ ɩɪɢɦɟɪɧɨ ɬɭɠɟ 
ɫɪɟɞɧɟɤɜаɞɪаɬɢчɟɫɤɭɸ ɩɨɝɪɟɲɧɨɫɬɶ, чɬɨ ɢ 
ɪɟɲɟɧɢɟ ɡаɞачɢ ɧаɢɥɭчɲɟɝɨ 
ɫɪɟɞɧɟɤɜаɞɪаɬɢчɟɫɤɨɝɨ ɩɪɢɛɥɢɠɟɧɢя, ɨɞɧаɤɨ 
ɧаɢɥɭчɲɟɟ ɫɪɟɞɧɟɤɜаɞɪаɬɢчɟɫɤɨɟ ɩɪɢɛɥɢɠɟɧɢɟ 
ɞаɟɬ ɦаɤɫɢɦаɥɶɧɭɸ аɛɫɨɥɸɬɧɭɸ ɩɨɝɪɟɲɧɨɫɬɶ, 
ɡɧачɢɬɟɥɶɧɨ ɩɪɟɜɵɲаɸщɭɸ ɩɨɝɪɟɲɧɨɫɬɶ 
чɟɛɵɲɟɜɫɤɨɝɨ ɩɪɢɛɥɢɠɟɧɢя. ɑɟɛɵɲɟɜɫɤɨɟ 
ɩɪɢɛɥɢɠɟɧɢɟ ɨɩɪɟɞɟɥяɬ ɨɲɢɛɤɭ ɜ ɤаɠɞɨɣ ɬɨчɤɟ 

ɢɧɬɟɪɜаɥа аɩɩɪɨɤɫɢɦаɰɢɢ ɢ ɧɢ ɜ ɨɞɧɨɣ ɬɨчɤɟ 
ɬаɤɨɝɨ ɢɧɬɟɪɜаɥа ɨɲɢɛɤа ɧɟ ɩɪɟɜɵɲаɟɬ 
ɦаɤɫɢɦаɥɶɧɨɣ чɟɛɵɲɟɜɫɤɨɣ ɦɟɪɵ.  

Ɍɟɪɦɢɧ «ɮɪаɤɬаɥɵ» ɜɩɟɪɜɵɟ ɜɜɟɥ Ȼɟɧɭа 
Ɇаɧɞɟɥɶɛɪɨɬ, ɦаɬɟɦаɬɢɤ, ɢɡɭчаɜɲɢɣ 
ɩɪɢɦɟɧɟɧɢɟ ɮɪаɤɬаɥɨɜ ɧа ɮɢɧаɧɫɨɜɵɯ ɪɵɧɤаɯ 
Дγ, 4Ж, а Ɋ.ɇ. ɗɥɥɢɨɬɬа ɫɨɡɞаɥ ɜɨɥɧɨɜɭɸ ɬɟɨɪɢɸ, 
ɫɨɝɥаɫɧɨ ɤɨɬɨɪɨɣ ɩɨɜɟɞɟɧɢɟ ɰɟɧɵ ɧа ɪɵɧɤɟ 
ɩɪɨɢɫɯɨɞɢɬ ɜɨɥɧɨɨɛɪаɡɧɨ ɢ ɢɦɟɟɬ ɨɩɪɟɞɟɥɟɧɧɭɸ 
ɮɪаɤɬаɥɶɧɭɸ ɫɬɪɭɤɬɭɪɭ Д5Ж. Ɉɩɢɫаɧɢɟ 
ɗɥɥɢɨɬɬɨɦ ɞɜɢɠɟɧɢɣ ɮɢɧаɧɫɨɜɨɝɨ ɪɵɧɤа, 
ɩɨɞчɢɧяɸщɟɝɨɫя ɨɛɵчɧɵɦ ɦаɬɟɦаɬɢчɟɫɤɢɦ 
ɡаɤɨɧаɦ ɩɪɨɝɪɟɫɫɢɢ, ɩɨɡɜɨɥяɟɬ ɩɭɬɟɦ ɢɡɭчɟɧɢя 
ɢɫɬɨɪɢчɟɫɤɢɯ ɞаɧɧɵɯ ɩɨɜɟɞɟɧɢя ɪɵɧɨчɧɵɯ ɰɟɧ 
ɨɰɟɧɢɜаɬɶ ɬɟɤɭщɟɟ ɫɨɫɬɨяɧɢɟ ɪɵɧɤа ɢ ɛɭɞɭщɢɟ 
ɷɤɨɧɨɦɢчɟɫɤɢɟ ɩɪɨяɜɥɟɧɢя. Ɉɞɧɨɣ ɢɡ ɧаɢɛɨɥɟɟ 
ɪаɫɩɪɨɫɬɪаɧɟɧɧɵɯ ɦɨɞɟɥɟɣ ɮɢɧаɧɫɨɜɨɝɨ ɪɵɧɤа 
яɜɥяɟɬɫя ɞɜɨɣɧɨɣ ɡɢɝɡаɝ. ȼ чаɫɬɧɨɫɬɢ 
ɩɪɨɦɵɲɥɟɧɧɵɣ ɢɧɞɟɤɫ Ⱦɨɭ-Ⱦɠɨɧɫа 
ɩɪɟɞɫɬаɜɥяɟɬ ɫɨɛɨɣ ɮɪаɤɬаɥɶɧɭɸ ɦɨɞɟɥɶ – 

ɞɜɨɣɧɨɣ ɡɢɝɡɢɝ. ɋ ɦаɬɟɦаɬɢчɟɫɤɨɣ ɬɨчɤɢ ɡɪɟɧɢя 
ɞɜɨɣɧɨɣ ɡɢɝɡаɝ ɩɪɟɞɫɬаɜɥяɟɬ ɫɨɛɨɣ ɮɭɧɤɰɢɸ 
Ȼɥаɧɤа.  

ɐɟɥɶɸ ɞаɧɧɨɣ ɪаɛɨɬɵ яɜɥяɟɬɫя 
ɩɨɫɬɪɨɟɧɢя ɩɨɥɢɧɨɦɨɜ ɧаɢɥɭчɲɟɝɨ 
ɪаɜɧɨɦɟɪɧɨɝɨ ɩɪɢɛɥɢɠɟɧɢя ɮɭɧɤɰɢɢ ɞɜɨɣɧɨɝɨ 
ɡɢɝɡаɝа. Ⱦɥя ɩɨɫɬɪɨɟɧɢя ɩɨɥɢɧɨɦɨɜ ɧаɢɥɭчɲɟɝɨ 
ɪаɜɧɨɦɟɪɧɨɝɨ ɩɪɢɛɥɢɠɟɧɢя ɝɪаɮɢɤа ɞɜɨɣɧɨɝɨ 
ɡɢɝɡаɝа, а ɬаɤɠɟ ɧаɯɨɠɞɟɧɢɟ ɦаɤɫɢɦаɥɶɧɨɝɨ 
ɨɬɤɥɨɧɟɧɢя ɩɨɥɭчɟɧɧɨɣ аɩɩɪɨɤɫɢɦаɰɢɢ 
ɩɪɢɦɟɧяɟɬɫя  "ɉɪɨɝɪаɦɦа, ɪɟаɥɢɡɭɸщая ɦɟɬɨɞ 
ɩɨɫɬɪɨɟɧɢя ɩɨɥɢɧɨɦɨɜ ɧаɢɥɭчɲɟɝɨ 
ɪаɜɧɨɦɟɪɧɨɝɨ ɩɪɢɛɥɢɠɟɧɢя ɮɪаɤɬаɥɶɧɨɣ 

http://www.cde.spbstu.ru/Num_Met/Interpol/ripl_pol.html
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ɮɭɧɤɰɢɢ Ȼɥаɧɤа". Ⱦаɧɧая ɩɪɨɝɪаɦɦа ɫɬɪɨɢɬ 
ɩɨɥɢɧɨɦɵ ɧаɢɥɭчɲɟɝɨ ɪаɜɧɨɦɟɪɧɨɝɨ 
ɩɪɢɛɥɢɠɟɧɢя ɩɨ ɡаɞаɧɧɨɦɭ ɩаɪаɦɟɬɪɭ ɮɭɧɤɰɢɢ 
Ȼɥаɧɤа (ɝɪаɮɢɤа ɞɜɨɣɧɨɝɨ ɡɢɝɡаɝа) ɢ ɩɨɪяɞɤɭ 
аɩɩɪɨɤɫɢɦɢɪɭɸщɟɝɨ ɦɧɨɝɨчɥɟɧа. ɉɨɫɬɪɨɟɧɢя 
ɩɨɥɢɧɨɦɨɜ ɧаɢɥɭчɲɟɝɨ ɪаɜɧɨɦɟɪɧɨɝɨ 
ɩɪɢɛɥɢɠɟɧɢя ɩɨɤаɡаɧɨ ɧа ɩɪɢɦɟɪɟ 
аɩɩɪɨɤɫɢɦаɰɢɢ ɝɪаɮɢɤа ɢɧɞɟɤɫа Ⱦɨɭ-Ⱦɠɨɧɫа ɧа 
ɡаɞаɧɧɨɦ ɨɬɪɟɡɤɟ. 

ɉɨɫɬɪɨɟɧɢɟ ɮɭɧɤɰɢɢ Ȼɥɚɧɤɚ 

Ɏɭɧɤɰɢя Ȼɥаɧɤа ɨɩɪɟɞɟɥяɟɬɫя ɤаɤ 
ɩɪɟɞɟɥ ɩɨɫɥɟɞɨɜаɬɟɥɶɧɨɫɬɢ ɥɨɦаɧɵɯ Д6Ж. ɉɭɫɬɶ 
ɬɨчɤɢ  11 , yx  ɢ  22 , yx  – ɩɨɫɥɟɞɨɜаɬɟɥɶɧɵɟ 
ɜɟɪɲɢɧɵ ɧɟɤɨɬɨɪɨɣ ɥɨɦаɧɨɣ, ɝɞɟ 21 xx   ɢ 

21 yy  . ɉɭɫɬɶ 
3

12 xx
h


  ɢ ɩɭɫɬɶ 

 12 yyk   , ɝɞɟ   – ɩɨɥɨɠɢɬɟɥɶɧая 
ɤɨɧɫɬаɧɬа. ɋɥɟɞɭɸщая ɥɨɦаɧая ɡаɦɟɧяɟɬ 
ɨɬɪɟɡɨɤ, ɫɨɟɞɢɧяɸщɢɣ ɬɨчɤɢ  11, yx  ɢ  22 , yx , 

ɡɢɝɡаɝɨɨɛɪаɡɧɨɣ ɥɢɧɢɟɣ, ɫɨɞɟɪɠащɟɣ 
ɩɨɫɥɟɞɨɜаɬɟɥɶɧɵɟ ɜɟɪɲɢɧɵ 

       22122111 ,,,,,,, yxkyhxkyhxyx  . 

Ɋаɡɧɨɫɬɢ ɨɪɞɢɧаɬ ɩɨɫɥɟɞɨɜаɬɟɥɶɧɵɯ 
ɜɟɪɲɢɧ ɛɭɞɭɬ ɪаɜɧɵ 

        .1,12,1 121212 yyyyyy    

Ⱦɥя ɩɨɫɬɪɨɟɧɢя ɮɭɧɤɰɢɢ Ȼɥаɧɤа ɫ 
ɩɨɦɨщɶɸ ɩɨɫɥɟɞɨɜаɬɟɥɶɧɵɯ ɩɪɢɛɥɢɠɟɧɢɣ 

ɡаɮɢɤɫɢɪɭɟɦ .
3

1
0    ɇачɧёɦ ɫ ɨɬɪɟɡɤа 

ɩɪяɦɨɣ xy  , ɝɞɟ .10  x  ɉɟɪɜая 
аɩɩɪɨɤɫɢɦɢɪɭɸщая ɮɭɧɤɰɢя  xf1  ɩɪɟɞɫɬаɜɥяɟɬ 
ɫɨɛɨɣ ɥɨɦаɧɭɸ, ɫɬɪɨящɭɸɫя ɜɵɲɟɭɩɨɦяɧɭɬɵɦ 
ɫɩɨɫɨɛɨɦ. ȼɬɨɪая аɩɩɪɨɤɫɢɦɢɪɭɸщая ɮɭɧɤɰɢя 

 xf2  ɩɨɥɭчаɟɬɫя ɢɡ ɩɟɪɜɨɣ ɫ ɩɨɦɨщɶɸ 
ɩɨɫɬɪɨɟɧɢя ɥɨɦаɧɨɣ ɬɨɣ ɠɟ ɤɨɧɫɬɪɭɤɰɢɢ ɧа 

ɤаɠɞɨɦ ɨɬɪɟɡɤɟ 
3

1

3




i
x

i
,  2,1,0i . 

ɉɨɜɬɨɪɢɦ ɫɯɟɦɭ ɩɪɢɦɟɧɟɧɢя ɡɢɝɡаɝɨɨɛɪаɡɧɵɯ 
ɤɨɧɫɬɪɭɤɰɢɣ ɞɥя ɤаɠɞɨɝɨ ɨɬɪɟɡɤа 
аɩɩɪɨɤɫɢɦɢɪɭɸщɟɣ ɮɭɧɤɰɢɢ  xf2 , чɬɨɛɵ 
ɩɨɥɭчɢɬɶ ɫɥɟɞɭɸщɭɸ аɩɩɪɨɤɫɢɦаɰɢɸ. Ɋɢɫɭɧɨɤ 
1 ɩɨɤаɡɵɜаɟɬ ɤаɪɬɢɧɭ аɩɩɪɨɤɫɢɦɢɪɭɸщɟɣ 

ɮɭɧɤɰɢɢ  xf3  ɞɥя 
4

1
 . Ⱥɛɫɰɢɫɫɵ 

ɩɨɫɥɟɞɨɜаɬɟɥɶɧɵɯ ɜɟɪɲɢɧ n -ɨɣ 
аɩɩɪɨɤɫɢɦɢɪɭɸщɟɣ ɮɭɧɤɰɢɢ ɛɭɞɭɬ ɜ ɬɨчɤаɯ 

nin
i

x
3

,    n
i 3...,,2,1,0 , а ɬаɤ ɤаɤ ɷɬɢ 

ɜɟɪɲɢɧɵ ɛɭɞɭɬ ɜɟɪɲɢɧаɦɢ ɞɥя ɜɫɟɯ 
ɩɨɫɥɟɞɭɸщɢɯ ɥɨɦаɧɵɯ, ɬɨ ɨɧɢ ɩɪɢɧаɞɥɟɠаɬ 
ɝɪаɮɢɤɭ ɧɟɤɨɬɨɪɨɣ ɩɪɟɞɟɥɶɧɨɣ ɮɭɧɤɰɢɢ Ȼɥаɧɤа 
 xf . Ɍɟɦ ɫаɦɵɦ ɮɭɧɤɰɢя Ȼɥаɧɤа f  ɨɩɪɟɞɟɥɟɧа 

ɜɨ ɜɫɟɯ ɬɟɪɧаɪɧɵɯ ɬɨчɤаɯ inx , , ɡаɬɟɦ ɷɬа 
ɮɭɧɤɰɢя ɨɩɪɟɞɟɥяɟɬɫя ɤаɤ ɧɟɩɪɟɪɵɜɧɨɟ 
ɩɪɨɞɨɥɠɟɧɢɟ f  ɧа ɜɫɟ ɬɨчɤɢ ɨɬɪɟɡɤа  1,0 . 

ɉɨяɜɥяɟɬɫя ɦɨɞɟɥɶ, ɧаɩɨɦɢɧаɸщая 
ɰɟɧɨɜɵɟ ɤɨɥɟɛаɧɢя, ɨɬɪаɠаɸщая 
ɩɨɫɥɟɞɨɜаɬɟɥɶɧɵɟ ɢɡɦɟɧɟɧɢя ɰɟɧ ɨɬ ɜɪɟɦɟɧɢ 0 ɤ 
ɛɨɥɟɟ ɩɨɡɞɧɟɦɭ ɜɪɟɦɟɧɢ 1 Д7Ж.  

 
Ɋɢɫɭɧɨɤ 1 –  ɋɯɟɦа ɩɨɫɬɪɨɟɧɢя ɜɫɩɨɦɨɝаɬɟɥɶɧɵɯ ɮɭɧɤɰɢɣ Ȼɥаɧɤа  xf1 (ɠɢɪɧая ɥɢɧɢя),  

 xf2  (ɩɭɧɤɬɢɪɧая ɥɢɧɢя) ɢ  xf3  

 

ɋаɦɢ ɢɧɬɟɪɜаɥɵ ɜɵɛɪаɧɵ ɩɪɨɢɡɜɨɥɶɧɨ; 
ɨɧɢ ɦɨɝɭɬ ɩɪɟɞɫɬаɜɥяɬɶ ɫɟɤɭɧɞɭ, чаɫ, ɞɟɧɶ ɢɥɢ 
ɝɨɞ. ɉɪɨɰɟɫɫ ɧачɢɧаɟɬɫя ɫ ɰɟɧɵ, ɩɪɟɞɫɬаɜɥɟɧɧɨɣ 
ɩɪяɦɨɣ ɥɢɧɢɟɣ ɬɪɟɧɞа (ɧа ɪɢɫɭɧɤɟ 1 ɦɨɠɧɨ 
ɩɪɨɜɟɫɬɢ ɨɬɪɟɡɨɤ Ɉɋ). Ɂаɬɟɦ ɢɫɩɨɥɶɡɭɟɬɫя 

ɥɨɦаɧая ɥɢɧɢя – ɝɟɧɟɪаɬɨɪ  - чɬɨɛɵ ɫɨɡɞаɬɶ 
ɦɨɞɟɥɶ, ɤɨɬɨɪая ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɤɨɥɟɛаɧɢяɦ ɰɟɧɵ 
ɜɜɟɪɯ ɢ ɜɧɢɡ. Гɟɧɟɪаɬɨɪ ɫɨɫɬɨɢɬ ɢɡ ɬɪɟɯ чаɫɬɟɣ, 
ɤɨɬɨɪɵɟ ɢɧɬɟɪɩɨɥɢɪɨɜаɧɵ ɜɞɨɥɶ ɩɪяɦɨɣ ɥɢɧɢɢ 
ɬɪɟɧɞа (ɝɟɧɟɪаɬɨɪ ɫ ɦɟɧɶɲɢɦ ɤɨɥɢчɟɫɬɜɨɦ чɟɦ 
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ɬɪɢ, ɧɟ ɫɦɨɞɟɥɢɪɨɜаɥ ɛɵ ɰɟɧɭ, ɤɨɬɨɪая ɦɨɠɟɬ 
ɞɜɢɝаɬɶɫя ɜɜɟɪɯ ɢ ɜɧɢɡ). ɉɨɫɥɟ ɩɪɨɪɢɫɨɜɤɢ 
ɧачаɥɶɧɨɝɨ ɝɟɧɟɪаɬɨɪа, ɟɝɨ ɬɪɢ чаɫɬɢ 
ɢɧɬɟɪɩɨɥɢɪɨɜаɧɵ ɬɪɟɦя ɛɨɥɟɟ ɤɨɪɨɬɤɢɦɢ. 
ɉɨɜɬɨɪɟɧɢɟ ɷɬɢɯ ɲаɝɨɜ ɜɨɫɩɪɨɢɡɜɨɞɢɬ ɮɨɪɦɭ 
ɝɟɧɟɪаɬɨɪа, ɢɥɢ ɰɟɧɨɜɭɸ ɤɪɢɜɭɸ, ɧɨ ɜ ɫɠаɬɵɯ 
ɦаɫɲɬаɛаɯ. ɂ ɝɨɪɢɡɨɧɬаɥɶɧая ɨɫɶ (ɲɤаɥа 
ɜɪɟɦɟɧɢ) ɢ ɜɟɪɬɢɤаɥɶɧая ɨɫɶ (ɰɟɧа) ɫɠаɬɵ, чɬɨɛɵ 
ɩɪɢɫɩɨɫɨɛɢɬɶ ɤ ɝɨɪɢɡɨɧɬаɥɶɧɵɦ ɢ ɜɟɪɬɢɤаɥɶɧɵɦ 
ɝɪаɧɢɰаɦ ɤаɠɞɭɸ чаɫɬɶ ɝɟɧɟɪаɬɨɪа.  

Ɍаɤɢɦ ɨɛɪаɡɨɦ, ɫ ɬɨчɤɢ ɡɪɟɧɢя 
ɷɤɨɧɨɦɢɤɢ ɪɢɫɭɧɨɤ 1 яɜɥяɟɬɫя ɮɪаɤɬаɥɶɧɨɣ 
ɦɨɞɟɥɶɸ ɮɢɧаɧɫɨɜɨɝɨ ɪɵɧɤа – ɞɜɨɣɧɵɦ 
ɡɢɝɡаɝɨɦ, ɝɞɟ ɩɨ ɜɟɪɬɢɤаɥɶɧɨɣ ɨɫɢ ɩɨɤаɡаɧɨ 
ɢɡɦɟɧɟɧɢɟ ɰɟɧ, а ɩɨ ɝɨɪɢɡɨɧɬаɥɶɧɨɣ ɨɫɢ – ɜɪɟɦя.  
Ⱦɜɨɣɧɨɣ ɡɢɝɡаɝ - ɷɬɨ ɤɨɪɪɟɤɰɢɨɧɧая ɜɨɥɧɨɜая 
ɦɨɞɟɥɶ, ɫɨɫɬɨящая ɢɡ ɞɜɭɯ ɡɢɝɡаɝɨɜ ɈȺ ɢ ȼɋ, 
ɪаɡɞɟɥɟɧɧɵɯ ɤɨɪɪɟɤɰɢɨɧɧɨɣ ɜɨɥɧɨɣ-ɫɜяɡɤɨɣ Ⱥȼ 
ɢ ɭɞɨɜɥɟɬɜɨɪяɸщая ɫɥɟɞɭɸщɢɦ ɭɫɥɨɜɢяɦ: 

- ɞɥɢɧа ɜɨɥɧɵ Ⱥȼ ɜɫɟɝɞа ɦɟɧɶɲɟ ɞɥɢɧɵ 
ɜɨɥɧɵ ɈȺ; 

- ɞɥɢɧа ɜɨɥɧɵ ȼɋ ɦɨɠɟɬ ɛɵɬɶ ɛɨɥɶɲɟ 
ɞɥɢɧɵ ɜɨɥɧɵ ɈȺ; 

- ɜɨɥɧɵ ɈȺ ɢ ȼɋ яɜɥяɸɬɫя 
ɞɟɣɫɬɜɭɸщɢɦɢ ɢ ɫɬɪɟɦяɬɫя ɦɟɠɞɭ ɫɨɛɨɣ ɤ 
ɪаɜɟɧɫɬɜɭ ɩɨ ɞɥɢɧɟ ɢ/ɢɥɢ ɞɥɢɬɟɥɶɧɨɫɬɢ. 

ȼ ɬɨɦ ɫɥɭчаɟ, ɤɨɝɞа ɜɨɥɧɵ ɈȺ ɢ ȼɋ 
ɪаɜɧɵ ɦɟɠɞɭ ɫɨɛɨɣ ɩɨɥɭчаɟɦ ɮɭɧɤɰɢɸ Ȼɥаɧɤа. 

Ⱥɩɩɪɨɤɫɢɦɚɰɢɹ ɮɪɚɤɬɚɥɶɧɨɣ ɦɨɞɟɥɢ ɫ 
ɩɨɦɨɳɶɸ ɧɚɢɥɭɱɲɟɝɨ  
ɪɚɜɧɨɦɟɪɧɨɝɨ ɩɪɢɛɥɢɠɟɧɢɹ 

ɉɨɥɢɧɨɦɵ ɧаɢɥɭчɲɟɝɨ ɪаɜɧɨɦɟɪɧɨɝɨ 
ɩɪɢɛɥɢɠɟɧɢя ɞɥя ɮɭɧɤɰɢɢ Ȼɥаɧɤа ɧаɯɨɞяɬɫя ɫ 
ɩɨɦɨщɶɸ ɩɨɞɛɨɪа чɟɛɵɲɟɜɫɤɨɝɨ аɥɶɬɟɪɧаɧɫа 
[8]. 

Ɍаɤ ɤаɤ ɮɭɧɤɰɢя Ȼɥаɧɤа ɫɢɦɦɟɬɪɢчɧа, 
чɟɛɵɲɟɜɫɤɢɣ аɥɶɬɟɪɧаɧɫ ɨɛɪаɡɭɸɬ чɟɬɧɨɟ 
ɤɨɥɢчɟɫɬɜɨ ɬɨчɟɤ ɢ ɩɨɷɬɨɦɭ ɦɧɨɝɨчɥɟɧɵ 
ɧаɢɥɭчɲɟɝɨ ɪаɜɧɨɦɟɪɧɨɝɨ ɩɪɢɛɥɢɠɟɧɢя ɛɭɞɭɬ 
ɧɟчɟɬɧɵɯ ɫɬɟɩɟɧɟɣ. Ⱦɥя ɩɨɫɬɪɨɟɧɢя ɦɧɨɝɨчɥɟɧɨɜ 
ɧаɢɥɭчɲɟɝɨ ɪаɜɧɨɦɟɪɧɨɝɨ ɩɪɢɛɥɢɠɟɧɢя ɞаɧɧɨɣ 
ɮɭɧɤɰɢɢ ɩɨɥɭчɟɧа ɡаɤɨɧɨɦɟɪɧɨɫɬɶ ɧаɯɨɠɞɟɧɢя 
чɟɛɵɲɟɜɫɤɨɝɨ аɥɶɬɟɪɧаɧɫа ɜ ɨɛщɟɦ ɜɢɞɟ ɜ 
ɡаɜɢɫɢɦɨɫɬɢ ɨɬ   Д9Ж. ɇа ɨɫɧɨɜɟ ɩɨɥɭчɟɧɧɨɣ 
ɡаɤɨɧɨɦɟɪɧɨɫɬɢ ɪаɡɪаɛɨɬаɧа "ɉɪɨɝɪаɦɦа, 
ɪɟаɥɢɡɭɸщая ɦɟɬɨɞ ɩɨɫɬɪɨɟɧɢя ɩɨɥɢɧɨɦɨɜ 
ɧаɢɥɭчɲɟɝɨ ɪаɜɧɨɦɟɪɧɨɝɨ ɩɪɢɛɥɢɠɟɧɢя 
ɮɪаɤɬаɥɶɧɨɣ ɮɭɧɤɰɢɢ Ȼɥаɧɤа» (ɫɜɢɞɟɬɟɥɶɫɬɜɨ ɨ 
ɝɨɫɭɞаɪɫɬɜɟɧɧɨɣ ɪɟɝɢɫɬɪаɰɢɢ ɩɪɨɝɪаɦɦɵ ɞɥя 
ɗȼɆ № β017660149, аɜɬɨɪɵ: Ʉɨɡɥɨɜа ɂ.Ⱥ., 
ɋɬɟɩɨɜɢч Ɇ.Ⱥ., Ȼɢɥɟɧɤɨ Ⱥ.Ⱥ., Ɋɟɞɶɤɨ Ⱥ.ȼ.) ɩɨ 

ɡаɞаɧɧɨɦɭ ɩаɪаɦɟɬɪɭ     





 

3

1
0   ɢ ɩɨɪяɞɤɭ 

ɦɧɨɝɨчɥɟɧа n  ( 19n ). ɉɪɨɝɪаɦɦа ɪаɡɪаɛɨɬаɧа 
ɜ ɫɪɟɞɟ MКЭLКЛ, ɬаɤɠɟ ɫ ɩɨɦɨщɶɸ ɧɟё   ɦɨɠɧɨ 
ɧаɯɨɞɢɬɶ ɢ ɦаɤɫɢɦаɥɶɧɨɟ ɨɬɤɥɨɧɟɧɢɟ 
ɩɨɥɭчɟɧɧɨɣ аɩɩɪɨɤɫɢɦаɰɢɢ. 

ɉɪɟɢɦɭщɟɫɬɜɨɦ ɩɪɢɦɟɧɟɧɢя 
ɦɧɨɝɨчɥɟɧɨɜ ɧаɢɥɭчɲɟɝɨ ɪаɜɧɨɦɟɪɧɨɝɨ 
ɩɪɢɛɥɢɠɟɧɢя яɜɥяɟɬɫя аɩɩɪɨɤɫɢɦаɰɢя ɝɪаɮɢɤа 
ɞɜɨɣɧɨɝɨ ɡɢɝɡаɝа ɫɪаɡɭ ɜɨ ɜɫɟɯ ɰɟɧɨɜɵɯ 
ɦаɫɲɬаɛаɯ ɢ ɫ ɦɢɧɢɦаɥɶɧɨɣ ɩɨɝɪɟɲɧɨɫɬɶɸ 
ɩɪɢɛɥɢɠɟɧɢя. 

ɇа ɪɢɫɭɧɤɟ β ɩɪɟɞɫɬаɜɥɟɧɵ ɜ ɫɪаɜɧɟɧɢɢ 
ɝɪаɮɢɤɢ аɩɩɪɨɤɫɢɦаɰɢɢ ɮɭɧɤɰɢɢ Ȼɥаɧɤа 
(ɞɜɨɣɧɨɝɨ ɡɢɝɡаɝа) ɩɨɥɢɧɨɦаɦɢ ɩɟɪɜɨɝɨ ɢ 
ɬɪɟɬɶɟɝɨ ɩɨɪяɞɤɨɜ ɫ ɩɨɦɨщɶɸ 

ɫɪɟɞɧɟɤɜаɞɪаɬɢчɟɫɤɨɝɨ ɩɪɢɛɥɢɠɟɧɢя ɢ 
ɧаɢɥɭчɲɟɝɨ ɪаɜɧɨɦɟɪɧɨɝɨ ɩɪɢɛɥɢɠɟɧɢя 
(ɑɟɛɵɲɟɜɫɤɨɝɨ). 

 

 

 
Ɋɢɫɭɧɨɤ β –  Ⱥɩɩɪɨɤɫɢɦаɰɢя ɝɪаɮɢɤа ɞɜɨɣɧɨɝɨ ɡɢɝɡаɝа ɩɨɥɢɧɨɦаɦɢ ɬɪɟɬɶɟɝɨ ɩɨɪяɞɤа:  

ɝɪаɮɢɤ ɧаɢɥɭчɲɟɝɨ ɪаɜɧɨɦɟɪɧɨɝɨ ɩɪɢɛɥɢɠɟɧɢя – ɩɭɧɤɬɢɪɧая ɥɢɧɢя; ɥɢɧɢя (1) – ɫɪɟɞɧɟɤɜаɞɪаɬɢчɟɫɤɨɟ 
ɩɪɢɛɥɢɠɟɧɢɟ, ɞɥя ɩɨɫɬɪɨɟɧɢя ɤɨɬɨɪɨɝɨ ɢɫɩɨɥɶɡɨɜаɥɢɫɶ γ ɬɨчɤɢ; ɥɢɧɢя (β) – 10 ɬɨчɟɤ; 

 ɥɢɧɢя (γ)  – β7 ɬɨчɟɤ 
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Ɋаɫɫɦɨɬɪɢɦ ɩɪɢɦɟɪ ɩɨɫɬɪɨɟɧɢя 
ɩɨɥɢɧɨɦɨɜ ɧаɢɥɭчɲɟɝɨ ɪаɜɧɨɦɟɪɧɨɝɨ 
ɩɪɢɛɥɢɠɟɧɢя ɞɥя ɝɪаɮɢɤа ɢɧɞɟɤɫа Ⱦɨɭ Ⱦɠɨɧɫа 
(ɪɢɫɭɧɨɤ γ). Ⱦɥя ɪаɫɫɦɨɬɪɟɧɢя ɜɵɛɟɪɟɦ ɥɨɦаɧɭɸ 
ɫ ɤɨɨɪɞɢɧаɬаɦɢ (β; 100), (10γ; 190) ɢ (β04; 1γ7) ɢ 
яɜɥяɸщɢɣɫя ɦɨɞɟɥɶɸ ɞɜɨɣɧɨɝɨ ɡɢɝɡаɝа.  

ɉɨɫɬаɜɢɦ ɜ ɫɨɨɬɜɟɬɫɬɜɢɟ ɪɟɡɭɥɶɬаɬɵ 
ɢɫɫɥɟɞɨɜаɧɢя ɢɧɞɟɤɫа Ⱦɨɭ Ⱦɠɨɧɫа ɫ ɮɭɧɤɰɢɟɣ 
Ȼɥаɧɤа (ɞɜɨɣɧɨɝɨ ɡɢɝɡаɝа). Ⱦɥя ɷɬɨɝɨ ɨɬɪɟɡɨɤ Дβ; 
γ05Ж (ɲɤаɥа ɧɟɞɟɥɶ) ɩɨɫɬаɜɢɦ ɜ ɫɨɨɬɜɟɬɫɬɜɢɟ 
ɨɬɪɟɡɤɭ Д0; 1Ж ɞɥя ɮɭɧɤɰɢɢ Ȼɥаɧɤа. Ⱦаɧɧɨɟ 
ɫɨɨɬɜɟɬɫɬɜɢɟ ɛɭɞɟɬ ɧаɯɨɞɢɬɶɫя ɜ ɩɪяɦɨɣ 
ɩɪɨɩɨɪɰɢɨɧаɥɶɧɨɣ ɡаɜɢɫɢɦɨɫɬɢ ɫ 
ɤɨɷɮɮɢɰɢɟɧɬɨɦ 

303

1 . ɉɨ ɜɟɪɬɢɤаɥɶɧɨɣ ɨɫɢ 

ɤɨɨɪɞɢɧаɬ (ɲɤаɥа ɰɟɧɵ) ɨɬɪɟɡɤɭ Д100; ββ7Ж 
ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɨɬɪɟɡɨɤ Д0; 1Ж ɮɭɧɤɰɢɢ Ȼɥаɧɤа ɫ 
ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɩɪɨɩɨɪɰɢɨɧаɥɶɧɨɫɬɢ 

127

1
. 

ɉɨɥɭчаɟɦ ɮɨɪɦɭɥɭ ɩɪɟɨɛɪаɡɨɜаɧɢя ɤɨɨɪɞɢɧаɬ 

 





  2

303

1
127100 xfy , 

ɝɞɟ f - ɮɭɧɤɰɢя, ɡаɞаɸщая ɩɨɥɢɧɨɦ ɧаɢɥɭчɲɟɝɨ 
ɪаɜɧɨɦɟɪɧɨɝɨ ɩɪɢɛɥɢɠɟɧɢя ɧа ɨɬɪɟɡɤɟ Д0; 1Ж, 

]1;0[x , а y - ɮɭɧɤɰɢя ɩɨɥɢɧɨɦа ɧаɢɥɭчɲɟɝɨ 
ɪаɜɧɨɦɟɪɧɨɝɨ ɩɪɢɛɥɢɠɟɧɢя ɧа ɡаɞаɧɧɨɦ ɨɬɪɟɡɤɟ 
[100; 227]. 

 

Ɋɢɫɭɧɨɤ γ – Гɪаɮɢɤ ɢɧɞɟɤɫа Ⱦɨɭ Ⱦɠɨɧɫа 

 

ɉаɪаɦɟɬɪ   ɧаɯɨɞɢɬɫя ɢɡ ɩɨɫɬɪɨɟɧɢя 
ɩɨɥɭчɟɧɧɨɣ ɦɨɞɟɥɢ ɢ ɪаɜɟɧ γ7/1β7. ɋ ɩɨɦɨщɶɸ 
ɩɪɨɝɪаɦɦɵ, ɪɟаɥɢɡɭɸщɟɣ ɦɟɬɨɞ ɩɨɫɬɪɨɟɧɢя 
ɩɨɥɢɧɨɦɨɜ ɧаɢɥɭчɲɟɝɨ ɪаɜɧɨɦɟɪɧɨɝɨ 
ɩɪɢɛɥɢɠɟɧɢя ɮɪаɤɬаɥɶɧɨɣ ɮɭɧɤɰɢɢ Ȼɥаɧɤа 

ɩɨɥɭчɢɦ, ɧаɩɪɢɦɟɪ, ɝɪаɮɢɤ ɩɨɥɢɧɨɦа ɧаɢɥɭчɲɟɝɨ 
ɪаɜɧɨɦɟɪɧɨɝɨ ɩɪɢɛɥɢɠɟɧɢя ɬɪɟɬɶɟɝɨ ɩɨɪяɞɤа 
(ɪɢɫɭɧɨɤ 4): 

7305,1042076,1008063,000001751,0 23  xxxy . 

 
Ɋɢɫɭɧɨɤ 4 – Ⱥɩɩɪɨɤɫɢɦаɰɢя ɝɪаɮɢɤа ɢɧɞɟɤɫа Ⱦɨɭ Ⱦɠɨɧɫа ɩɨɥɢɧɨɦɨɦ ɧаɢɥɭчɲɟɝɨ 

ɪаɜɧɨɦɟɪɧɨɝɨ ɩɪɢɛɥɢɠɟɧɢя ɬɪɟɬɶɟɝɨ ɩɨɪяɞɤа 
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Ɇаɤɫɢɦаɥɶɧɨɝɨ ɨɬɤɥɨɧɟɧɢя ɩɨɥɢɧɨɦа 
ɧаɢɥɭчɲɟɝɨ ɪаɜɧɨɦɟɪɧɨɝɨ ɩɪɢɛɥɢɠɟɧɢя ɨɬ 
ɝɪаɮɢɤа ɢɧɞɟɤɫа Ⱦɨɭ Ⱦɠɨɧɫа ɫɨɫɬаɜɥяɟɬ β7,β9γ4. 

ɋ ɩɨɦɨщɶɸ ɪаɡɪаɛɨɬаɧɧɨɣ "ɉɪɨɝɪаɦɦɵ, 
ɪɟаɥɢɡɭɸщɟɣ ɦɟɬɨɞ ɩɨɫɬɪɨɟɧɢя ɩɨɥɢɧɨɦɨɜ 
ɧаɢɥɭчɲɟɝɨ ɪаɜɧɨɦɟɪɧɨɝɨ ɩɪɢɛɥɢɠɟɧɢя 
ɮɪаɤɬаɥɶɧɨɣ ɮɭɧɤɰɢɢ Ȼɥаɧɤа" ɦɨɠɧɨ ɫɬɪɨɢɬɶ 
ɧаɢɥɭчɲɭɸ ɪаɜɧɨɦɟɪɧɭɸ аɩɩɪɨɤɫɢɦаɰɢɸ 
ɞаɧɧɨɣ ɮɭɧɤɰɢɢ, ɩɨɥɭчаɬɶ ɤɨɷɮɮɢɰɢɟɧɬɵ 
ɩɨɫɬɪɨɟɧɧɨɝɨ ɩɨɥɢɧɨɦа  ɜ ɨɛɵɤɧɨɜɟɧɧɵɯ ɞɪɨɛяɯ 
ɢɥɢ ɜ ɞɟɫяɬɢчɧɵɯ ɫ ɡаɞаɧɧɨɣ ɫɬɟɩɟɧɶɸ ɬɨчɧɨɫɬɢ. 
Ɍаɤɠɟ ɞаɧɧая ɩɪɨɝɪаɦɦа ɩɨɤаɡɵɜаɟɬ ɧа ɝɪаɮɢɤɟ 
ɬɨчɤɢ чɟɛɵɲɟɜɫɤɨɝɨ аɥɶɬɟɪɧаɧɫа, ɜɵчɢɫɥяɟɬ 
ɦаɤɫɢɦаɥɶɧɨɟ ɨɬɤɥɨɧɟɧɢɟ ɩɨɥɭчɟɧɧɨɝɨ 
ɩɪɢɛɥɢɠɟɧɢя, ɜɵчɢɫɥяɟɬ ɡɧачɟɧɢɟ ɩɨɥɢɧɨɦа ɜ 
ɥɸɛɨɣ ɬɨчɤɟ. Ɉɫɭщɟɫɬɜɥяя ɷɥɟɦɟɧɬаɪɧɵɟ 
ɩɪɟɨɛɪаɡɨɜаɧɢя ɝɪаɮɢɤа ɜ ɩɪɨɝɪаɦɦɟ ɦɨɠɧɨ 
ɫɬɪɨɢɬɶ аɩɩɪɨɤɫɢɦаɰɢɸ ɧа ɥɸɛɨɦ ɡаɞаɧɧɨɦ 
ɨɬɪɟɡɤɟ. ȼ ɞаɥɶɧɟɣɲɟɦ ɩɥаɧɢɪɭɟɬɫя ɪаɡɪаɛɨɬаɬɶ 
аɧаɥɨɝɢчɧɵɟ ɩɪɨɝɪаɦɦɵ ɞɥя аɩɩɪɨɤɫɢɦаɰɢɢ 
ɩɨɥɢɧɨɦаɦɢ ɧаɢɥɭчɲɟɝɨ ɪаɜɧɨɦɟɪɧɨɝɨ 
ɩɪɢɛɥɢɠɟɧɢя ɧɟɤɨɬɨɪɵɯ ɮɪаɤɬаɥɶɧɵɯ ɦɨɞɟɥɟɣ, 
ɩɪɢɦɟɧяɟɦɵɯ ɜ ɷɤɨɧɨɦɢɤɟ ɢ ɞɪɭɝɢɯ ɨɛɥаɫɬяɯ 
(ɧаɩɪɢɦɟɪ, ɮɭɧɤɰɢя Ȼɨɥɶɰаɧɨ Д10Ж).  

Ʌɢɬɟɪɚɬɭɪɚ 

 Ⱥɣɜаɡяɧ ɋ.Ⱥ. ɉɪɢɤɥаɞɧая ɫɬаɬɢɫɬɢɤа: 
Ɉɫɧɨɜɵ ɦɨɞɟɥɢɪɨɜаɧɢя ɢ ɩɟɪɜɢчɧая ɨɛɪаɛɨɬɤа 
ɞаɧɧɵɯ. Ʉɧ. 1: ɫɩɪаɜɨчɧɨɟ ɢɡɞаɧɢɟ /  
ɋ.Ⱥ. Ⱥɣɜаɡяɧ., ɋ.Ⱥ. ȿɧɸɤɨɜ, Ʌ.Ⱦ. Ɇɟɲаɥɤɢɧ - 

Ɇ.: Ɏɢɧаɧɫɵ ɢ ɫɬаɬɢɫɬɢɤа, 198γ. - 471ɫ. 
 Ɉɫɧɨɜɵ ɰɢɮɪɨɜɨɣ ɨɛɪаɛɨɬɤɢ ɫɢɝɧаɥɨɜ / 

Ⱥ.ɂ. ɋɨɥɨɧɢɧа, Ⱦ.Ⱥ. ɍɥаɯɨɜɢч,  
ɋ.Ɇ. Ⱥɪɛɭɡɨɜ, ȿ.Ȼ. ɋɨɥɨɜɶɟɜа.- ɋаɧɤɬ-

ɉɟɬɟɪɛɭɪɝ: Ȼȼɏ-ɉɟɬɟɪɛɭɪɝ, β005.- 75γɫ. 
 Ɇаɧɞɟɥɶɛɪɨɬ Ȼ., ɏаɞɫɨɧ Ɋ. Ʌ. 

(ɇɟ) ɩɨɫɥɭɲɧɵɟ ɪɵɧɤɢ: ɮɪаɤɬаɥɶɧая ɪɟɜɨɥɸɰɢя 
ɜ ɮɢɧаɧɫаɯ.: ɩɟɪ. ɫ аɧɝɥ. / Ȼ. Ɇаɧɞɟɥɶɛɪɨɬ,  
Ɋ.Ʌ. ɏаɞɫɨɧ. — Ɇ: "ȼɢɥɶяɦɟ", β006.  — 400 ɫ. 

 Ɇаɧɞɟɥɶɛɪɨɬ Ȼ. Ɏɪаɤɬаɥɶɧая ɝɟɨɦɟɬɪɢя 
ɩɪɢɪɨɞɵ: ɩɟɪ. ɫ аɧɝɥ. / Ȼ. Ɇаɧɞɟɥɶɛɪɨɬ. – Ɇ.: 
ɂɧɫɬɢɬɭɬ ɤɨɦɩɶɸɬɟɪɧɵɯ ɢɫɫɥɟɞɨɜаɧɢɣ, β00β. – 656 

ɫ. 
 ɉɪɟɤɬɟɪ Ɋ. ȼɨɥɧɨɜɨɣ ɩɪɢɧɰɢɩ ɗɥɢɨɬа: 

Ʉɥɸч ɤ ɩɨɧɢɦаɧɢɸ ɪɵɧɤа. / Ɋ. ɉɪɟɤɬɟɪ, Ⱥ. 
Ɏɪɨɫɬ. -  Ɇ.: Ⱥɦɩɢɧа ɉаɛɥɢɲɟɪ, β01β. - β70ɫ. 

 Blank A. A simple example of a 

Weierstrass function  / Ⱥ. Blank // Amer. Math. 

Monthly. - 1966. V 7γ, № γ. - Ɋ. 515-519. 

 Mandelbrot ȼ. A Multifractal Walk down 

Wall Street / ȼ. Mandelbrot // Scientific American. – 

1999. - Ɋ. 70-73.  

 ɉɪɢɜаɥɨɜ Ⱥ. Ⱥ. Ɍɟɨɪɢя 
ɢɧɬɟɪɩɨɥɢɪɨɜаɧɢя ɮɭɧɤɰɢɣ. Ʉɧ. 1 / 

Ⱥ.Ⱥ. ɉɪɢɜаɥɨɜ. – ɋаɪаɬɨɜ: ɋаɪаɬ. ɭɧ-ɬ, 1990. – 

βγ0 ɫ. 
 Ʉɨɡɥɨɜа ɂ. Ⱥ. ɉɪɢɦɟɧɟɧɢɟ ɧаɢɥɭчɲɟɝɨ 

ɪаɜɧɨɦɟɪɧɨɝɨ ɩɪɢɛɥɢɠɟɧɢя ɤ аɧаɥɢɡɭ 
ɮɪаɤɬаɥɶɧɵɯ ɦɨɞɟɥɟɣ / ɂ.Ⱥ. Ʉɨɡɥɨɜа // 
ɋɨɜɪɟɦɟɧɧɵɟ ɧаɭɤɨɟɦɤɢɟ ɬɟɯɧɨɥɨɝɢɢ. 
Ɋɟɝɢɨɧаɥɶɧɨɟ ɩɪɢɥɨɠɟɧɢɟ. -2015. - №1 (41). - 

ɋ. 54–59  

 Ʉɨɡɥɨɜа ɂ.Ⱥ. Ɇɨɞɟɥɢɪɨɜаɧɢɟ 
Ȼɪɨɭɧɨɜɫɤɨɝɨ ɞɜɢɠɟɧɢя ɫ ɩɨɦɨщɶɸ ɮɭɧɤɰɢɢ 
Ȼɨɥɶɰаɧɨ / ɂ.Ⱥ. Ʉɨɡɥɨɜа // ɉɪɢɤɥаɞɧɵɟ ɡаɞачɢ 
Ɇаɬɟɦаɬɢɤɢ:ɦаɬɟɪɢаɥɵ ББV ɦɟɠɞɭɧаɪɨɞɧɨɣ 
ɧаɭчɧɨ-ɬɟɯɧɢчɟɫɤɨɣ ɤɨɧɮɟɪɟɧɰɢɢ, 18 – 22 

ɫɟɧɬяɛɪя β017 ɝɨɞа. ɋɟɜаɫɬɨɩɨɥɶ / - ɋɟɜаɫɬɨɩɨɥɶ:  
ɋɟɜаɫɬɨɩ. ɝɨɫ. ɭɧ-ɬ, 2017. - ɋ. 18γ-186 

Ʉɨɡɥɨɜɚ ɂ.Ⱥ. ɉɪɢɦɟɧɟɧɢɟ ɩɨɥɢɧɨɦɨɜ ɧɚɢɥɭɱɲɟɝɨ ɪɚɜɧɨɦɟɪɧɨɝɨ ɩɪɢɛɥɢɠɟɧɢɹ ɜ ɨɰɟɧɤɟ ɢ 
ɚɧɚɥɢɡɟ ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɹɜɥɟɧɢɣ. ȼ ɧаɫɬɨɹɳɟɣ ɪаɛɨɬɟ ɩɪɟɞɫɬаɜɥɟɧɨ ɩɨɫɬɪɨɟɧɢɟ 
ɧаɢɥɭɱɲɟɝɨ ɪаɜɧɨмɟɪɧɨɝɨ ɩɪɢɛɥɢɠɟɧɢɹ ɮɪакɬаɥɶɧɨɣ ɮɭɧкцɢɢ Ȼɥаɧка, кɨɬɨɪɭɸ ɫ 
ɷкɨɧɨмɢɱɟɫкɨɣ ɬɨɱкɢ ɡɪɟɧɢɹ мɨɠɧɨ ɪаɫɫмаɬɪɢɜаɬɶ как мɨɞɟɥɶ ɮɢɧаɧɫɨɜɨɝɨ ɪɵɧка - 

ɞɜɨɣɧɨɣ ɡɢɝɡаɝ. Ɇɟɬɨɞ ɩɨɫɬɪɨɟɧɢɹ ɩɨɥɢɧɨмɨɜ ɧаɢɥɭɱɲɟɝɨ ɪаɜɧɨмɟɪɧɨɝɨ ɩɪɢɛɥɢɠɟɧɢɹ 
ɞаɧɧɨɣ ɮɭɧкцɢɢ, а ɬакɠɟ ɧаɯɨɠɞɟɧɢɟ макɫɢмаɥɶɧɨɝɨ ɨɬкɥɨɧɟɧɢɹ ɩɨɥɭɱɟɧɧɨɣ 
аɩɩɪɨкɫɢмацɢɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɩɨмɨɳɶɸ ɪаɡɪаɛɨɬаɧɧɨɣ "ɉɪɨɝɪаммɵ, ɪɟаɥɢɡɭɸɳɟɣ 
мɟɬɨɞ ɩɨɫɬɪɨɟɧɢɹ ɩɨɥɢɧɨмɨɜ ɧаɢɥɭɱɲɟɝɨ ɪаɜɧɨмɟɪɧɨɝɨ ɩɪɢɛɥɢɠɟɧɢɹ ɮɪакɬаɥɶɧɨɣ 
ɮɭɧкцɢɢ Ȼɥаɧка". ɉɪɨɝɪамма ɪаɡɪаɛɨɬаɧа ɜ ɫɪɟɞɟ MКtLКЛ ɢ ɫɬɪɨɢɬ ɩɨɥɢɧɨмɵ ɧаɢɥɭɱɲɟɝɨ 
ɪаɜɧɨмɟɪɧɨɝɨ ɩɪɢɛɥɢɠɟɧɢɹ ɩɨ ɡаɞаɧɧɨмɭ ɩаɪамɟɬɪɭ ɮɭɧкцɢɢ Ȼɥаɧка ɢ ɩɨɪɹɞкɭ 
аɩɩɪɨкɫɢмɢɪɭɸɳɟɝɨ мɧɨɝɨɱɥɟɧа, ɜɵɱɢɫɥɹɟɬ макɫɢмаɥɶɧɨɟ ɨɬкɥɨɧɟɧɢɟ ɩɨɥɭɱɟɧɧɨɝɨ 
ɩɪɢɛɥɢɠɟɧɢɹ ɢ ɡɧаɱɟɧɢɟ ɩɨɥɢɧɨма ɜ ɥɸɛɨɣ ɬɨɱкɟ. ȼ ɨɫɧɨɜɟ ɪаɛɨɬɵ ɩɪɨɝɪаммɵ ɡаɥɨɠɟɧɨ 
ɧаɯɨɠɞɟɧɢɟ ɱɟɛɵɲɟɜɫкɨɝɨ аɥɶɬɟɪɧаɧɫа. 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɮɪакɬаɥɶɧаɹ ɮɭɧкцɢɹ, ɧаɢɥɭɱɲɟɟ ɪаɜɧɨмɟɪɧɨɟ ɩɪɢɛɥɢɠɟɧɢɟ, ɞɜɨɣɧɨɣ 
ɡɢɝɡаɝ. 



                                                         ɂɇɎɈɊɆȺɌɂɄȺ ɂ ɄɂȻȿɊɇȿɌɂɄȺ                      

                                                               Ⱦɨɧɟɰɤ ȾɨɧɇɌɍ №  1(11), 2018 

                                                                                                                              

                                          

59 

 

Kozlova I. A. Application of polynomials of best uniform approximation in the evaluation and 
analysis of economic phenomena. This paper presents the construction of a best uniform 

approximation of fractal functions of the Blanca, which from an economic point of view can be 

regarded as a model of a financial market a double zigzag. A method of constructing polynomials 

of best uniform approximation to this function and finding the maximum deviation of the obtained 

approximation is carried out using the developed "Program that implements a method of 

constructing polynomials of best uniform approximation of fractal functions of the Blanca." The 

program was developed in MatLab and builds a polynomial best uniform approximation of a given 

function parameter of the form and order of the approximating polynomial, computes the 

maximum deviation of the obtained approximation and the value of the polynomial at any point. In 

the basis of the work program is based on the finding of chebyshev alternans. 

Keywords: fractal function, the best uniform approximation of a double zigzag. 
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