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ɍȾК 519.21 

Вɡɚɢɦɨɫɜяɡɶ ɫɢɦɦɟɬɪɢɢ ɫɬɨхɚɫɬɢɱɟɫɤɨɝɨ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɝɨ 
ɭɪɚɜɧɟɧɢя ɂɬɨ ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɟɦɭ ɭɪɚɜɧɟɧɢя Ɏɨɤɤɟɪɚ - Пɥɚɧɤɚ. 

О.В. Ⱥɥɟɤɫаɧɞɪɨɜа 
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 Ⱥɥɟɤɫɚɧдрɨɜɚ Ɉ.ȼ. ȼɡɚɢɦɨɫɜɹɡɶ ɫɢɦɦɟɬрɢɢ ɫɬɨɯɚɫɬɢɱɟɫɤɨɝɨ дɢɮɮɟрɟɧɰɢɚɥɶɧɨɝɨ ɭрɚɜɧɟɧɢɹ 
ɂɬɨ ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɟɦɭ ɭрɚɜɧɟɧɢɹ Фɨɤɤɟрɚ – Пɥɚɧɤɚ. ȼ ɫɬɚɬɶе ɪɚɫɫɦɚɬɪɢɜɚеɬɫя 
ɭɪɚɜɧеɧɢе ɜ чɚɫɬɧɵɯ ɩɪɨɢɡɜɨɞɧɵɯ, ɬеɫɧɨ ɫɜяɡɚɧɧɨе ɫɨ ɫɬɨɯɚɫɬɢчеɫɤɢɦ ɞɢффеɪеɧɰɢɚɥɶɧɵɦ 
ɭɪɚɜɧеɧɢеɦ ɂɬɨ – ɩɪяɦɨе ɭɪɚɜɧеɧɢе Ʉɨɥɦɨɝɨɪɨɜɚ ɢɥɢ ɭɪɚɜɧеɧɢе Ɏɨɤɤеɪɚ-ɉɥɚɧɤɚ. ɂɫɫɥеɞɭеɬɫя 
ɜɡɚɢɦɨɫɜяɡɶ ɫɢɦɦеɬɪɢɣ, ɤɨɬɨɪɵе ɞɨɩɭɫɤɚеɬ ɭɪɚɜɧеɧɢе ɂɬɨ ɢ ɫɨɨɬɜеɬɫɬɜɭɸɳее еɦɭ ɭɪɚɜɧеɧɢе 
Ɏɨɤɤеɪɚ - ɉɥɚɧɤɚ. Ⱦɨɤɚɡɚɧɚ ɬеɨɪеɦɚ, ɩɪɢ ɜɵɩɨɥɧеɧɢɢ ɭɫɥɨɜɢɣ ɤɨɬɨɪɨɣ ɫɢɦɦеɬɪɢя ɭɪɚɜɧеɧɢя 
ɂɬɨ яɜɥяеɬɫя ɩɪɨеɤɰɢеɣ ɫɢɦɦеɬɪɢɢ ɫɨɨɬɜеɬɫɬɜɭɸɳеɝɨ еɦɭ ɪɚɫɲɢɪеɧɧɨɝɨ ɭɪɚɜɧеɧɢя Ɏɨɤɤеɪɚ – 

ɉɥɚɧɤɚ. ȼɵчɢɫɥеɧɢя ɛɵɥɢ ɫɞеɥɚɧɵ ɩɪɢ ɩɨɦɨɳɢ ɫɩеɰɢɚɥɶɧɵɯ фɭɧɤɰɢɣ Maple. 

Кɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɫɬɨɯɚɫɬɢчеɫɤɨе ɞɢффеɪеɧɰɢɚɥɶɧɨе ɭɪɚɜɧеɧɢе, ɫɢɦɦеɬɪɢя, ɭɪɚɜɧеɧɢе 
Ɏɨɤɤеɪɚ – ɉɥɚɧɤɚ. 

ȼɜɟɞɟɧɢɟ. 
ɍɪаɜɧɟɧɢɟɦ Ɏɨɤɤɟɪа - ɉɥаɧɤа ɨɩɢɫыɜаɟɬɫɹ 

ɫɬɨɯаɫɬɢɱɟɫɤɢɣ ɷɜɨɥюɰɢɨɧɧыɣ ɩɪɨɰɟɫɫ, 
ɧɟɩɪɟɪыɜɧɨ ɡаɜɢɫɹɳɢɣ ɨɬ ɜɪɟɦɟɧɢ Д1-2]:  
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ɝɞɟ  xtp ,  ɩɟɪɟɯɨɞɧаɹ ɩɥɨɬɧɨɫɬɶ ɜɟɪɨɹɬɧɨɫɬɢ, 
 nxxxx ,...,, 21 , ɜɟɤɬɨɪ Ⱥ = (Ⱥ1, Ⱥ2, … Ⱥn) ɢ 

ɫɢɦɦɟɬɪɢɱɧаɹ ɦаɬɪɢɰа n
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1, 
  ɢɡɜɟɫɬɧы ɤаɤ  

ɜɟɤɬɨɪ ɞɪɟɣɮа ɢ ɦаɬɪɢɰа ɞɢɮɮɭɡɢɢ 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. ɍɪаɜɧɟɧɢɟ (1) ɩɪɢɦɟɧɹɟɬɫɹ ɞɥɹ 
ɨɩɢɫаɧɢɹ ɪаɡɥɢɱɧыɯ ɹɜɥɟɧɢɣ  ɮɢɡɢɤɢ, ɯɢɦɢɢ, 
ɛɢɨɥɨɝɢɢ. В ɫɜɹɡɢ ɫ ɷɬɢɦ ɧа ɩɪɨɬɹɠɟɧɢɢ ɦɧɨɝɢɯ 
ɥɟɬ ɧаɛɥюɞаɟɬɫɹ ɜыɫɨɤаɹ ɡаɢɧɬɟɪɟɫɨɜаɧɧɨɫɬɶ ɩɨ 
ɩɨɜɨɞɭ ɢɫɫɥɟɞɨɜаɧɢɹ  ɭɪаɜɧɟɧɢɣ  ɬɢɩа (1) ɢ 
ɩɨɫɬɪɨɟɧɢɹ ɢɯ ɬɨɱɧыɯ ɪɟɲɟɧɢɣ Д3,4-9]. 

ɋ ɬɨɱɤɢ ɡɪɟɧɢɹ ɬɟɨɪɟɬɢɤɨ-ɝɪɭɩɩɨɜыɯ ɦɟɬɨɞɨɜ 
ɢɫɫɥɟɞɨɜаɧɢɹ Д10Ж, ɨɞɧɨɦɟɪɧɨɟ ɭɪаɜɧɟɧɢɟ ɜɢɞа (1), 
ɹɜɥɹɟɬɫɹ ɯɨɪɨɲɨ ɢɡɭɱɟɧɧыɦ. ɋɭɳɟɫɬɜɟɧɧыɦ 
ɪɟɡɭɥɶɬаɬɨɦ ɝɪɭɩɩɨɜɨɣ ɤɥаɫɫɢɮɢɤаɰɢɢ ɹɜɥɹɟɬɫɹ 
ɭɫɬаɧɨɜɥɟɧɧыɣ ɮаɤɬ Д11Ж, ɱɬɨ ɤаɠɞɨɟ ɨɞɧɨɦɟɪɧɨɟ 
ɭɪаɜɧɟɧɢɟ Ɏɨɤɤɟɪа - ɉɥаɧɤа, ɤɨɬɨɪɨɟ ɞɨɩɭɫɤаɟɬ 
ɲɟɫɬɢɩаɪаɦɟɬɪɢɱɟɫɤɭю ɝɪɭɩɩɭ ɥɨɤаɥɶɧыɯ 
ɩɪɟɨɛɪаɡɨɜаɧɢɣ, ɫɨɨɬɜɟɬɫɬɜɭюɳɢɦɢ ɡаɦɟɧаɦɢ 
ɩɟɪɟɦɟɧɧыɯ ɫɜɨɞɢɬɫɹ ɤ ɭɪаɜɧɟɧɢю 
ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ. 
В ɩɪɨɫɬɪаɧɫɬɜаɯ, ɪаɡɦɟɪɧɨɫɬɢ ɜыɲɟ 1, ɛыɥɢ 
ɢɫɫɥɟɞɨɜаɧы ɥɢɲɶ ɨɬɞɟɥɶɧыɟ ɤɥаɫɫы ɭɪаɜɧɟɧɢɣ 
ɜɢɞа (1). ɇаɩɪɢɦɟɪ, ɜ ɪаɛɨɬɟ Д12Ж ɛыɥɢ ɧаɣɞɟɧы 
ɭɫɥ

ɨɜɢɹ, ɩɪɢ ɤɨɬɨɪыɯ ɭɪаɜɧɟɧɢɟ (1) ɫ ɨɞɧɨɪɨɞɧыɦ 
ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɫɧɨɫа ɢ ɩɨɫɬɨɹɧɧɨɣ ɞɢаɝɨɧаɥɶɧɨɣ 
ɦаɬɪɢɰɟɣ ɞɢɮɮɭɡɢɢ ɹɜɥɹɟɬɫɹ ɢɧɜаɪɢаɧɬɧыɦ 
ɨɬɧɨɫɢɬɟɥɶɧɨ ɞɟɜɹɬɢ-ɩаɪаɦɟɬɪɢɱɟɫɤɨɣ ɝɪɭɩɩы 
ɥɨɤаɥɶɧыɯ ɩɪɟɨɛɪаɡɨɜаɧɢɣ. Оɞɧаɤɨ, аɜɬɨɪы 
ɜɟɲɟɭɤаɡаɧɧыɯ ɪаɛɨɬ ɧɟ ɪаɫɫɦаɬɪɢɜаюɬ ɭɪаɜɧɟɧɢɟ 
(1) ɜ ɫɜɹɡɤɟ ɫɨ ɫɬɨɯаɫɬɢɱɟɫɤɢɦ ɞɢɮɮɟɪɟɧɰɢаɥɶɧыɦ 
ɭɪаɜɧɟɧɢɟɦ, ɩɥɨɬɧɨɫɬɶ ɪɟɲɟɧɢɹ ɤɨɬɨɪɨɝɨ ɦɨɠɟɬ 
ɛыɬɶ ɨɩɢɫаɧа ɭɪаɜɧɟɧɢɟɦ (1).   
В ɧаɫɬɨɹɳɟɣ ɫɬаɬɶɟ ɫɮɨɪɦɭɥɢɪɨɜаɧɨ ɨɩɪɟɞɟɥɟɧɢɟ 
ɪаɫɲɢɪɟɧɧɨɝɨ ɭɪаɜɧɟɧɢɹ Ɏɨɤɤɟɪа – ɉɥаɧɤа, 
ɫɨɨɬɜɟɬɫɬɜɭюɳɟɝɨ ɡаɞаɧɧɨɦɭ ɫɬɨɯаɫɬɢɱɟɫɤɨɦɭ 
ɞɢɮɮɟɪɟɧɰɢаɥɶɧɨɦɭ ɭɪаɜɧɟɧɢю (ɋȾɍ) ɂɬɨ. 
ɉɪɨаɧаɥɢɡɢɪɨɜаɧа ɜɡаɢɦɨɫɜɹɡɶ ɦɟɠɞɭ ɫɢɦɦɟɬɪɢɟɣ 
ɋȾɍ ɂɬɨ ɢ ɫɨɨɬɜɟɬɫɬɜɭюɳɟɝɨ ɟɦɭ ɪаɫɲɢɪɟɧɧɨɝɨ 
ɭɪаɜɧɟɧɢɹ Ɏɨɤɤɟɪа – ɉɥаɧɤа. В ɨɬɥɢɱɢɟ ɨɬ 
ɨɛыɱɧɨɝɨ ɭɪаɜɧɟɧɢɹ Ɏɨɤɤɟɪа-ɉɥаɧɤа, 
ɫɨɨɬɜɟɬɫɬɜɭюɳɟɝɨ ɭɪаɜɧɟɧɢю ɂɬɨ, ɪаɫɲɢɪɟɧɧɨɟ 
ɭɪаɜɧɟɧɢɟ ɫɨɞɟɪɠɢɬ ɩɪɨɢɡɜɨɞɧыɟ  ɧɟ ɬɨɥɶɤɨ ɩɨ 
ɮаɡɨɜɨɣ ɩɟɪɟɦɟɧɧɨɣ, ɧɨ ɢ ɩɨ ɬɨɣ ɩɟɪɟɦɟɧɧɨɣ, 
ɤɨɬɨɪаɹ ɨɬɜɟɱаɟɬ ɡɧаɱɟɧɢю ɜɢɧɟɪɨɜɫɤɨɝɨ ɩɪɨɰɟɫɫа.  

ɉɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱɢ. 
ɍɪаɜɧɟɧɢɟ  ɜɢɞа (1) ɜ ɨɞɧɨɦɟɪɧɨɦ ɫɥɭɱаɟ 

ɦɨɠɟɬ  ɫɨɨɬɜɟɬɫɬɜɨɜаɬɶ ɧɟɤɨɬɨɪɨɦɭ 
ɫɬɨɯаɫɬɢɱɟɫɤɨɦɭ ɞɢɮɮɟɪɟɧɰɢаɥɶɧɨɦɭ ɭɪаɜɧɟɧɢю 
ɂɬɨ Д13Ж: 

 ),(),(),()( tdWutdtutatdu                          (2) 

ɝɞɟ  tW -ɜɢɧɟɪɨɜɫɤɢɣ ɩɪɨɰɟɫɫ,  uta , ,  ut,  - 

ɤɨɷɮɮɢɰɢɟɧɬы ɞɪɟɣɮа ɢ ɞɢɮɮɭɡɢɢ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 
ɞɥɹ ɩɪɨɰɟɫɫа  tu . ɉɪɨɰɟɫɫ  tu , ɤɨɬɨɪыɣ 
ɨɩɢɫыɜаɟɬɫɹ ɭɪаɜɧɟɧɢɟɦ (2), ɹɜɥɹɟɬɫɹ 
ɞɢɮɮɭɡɢɨɧɧыɦ Д1Ж.  
ɍɪаɜɧɟɧɢɟ (2) ɡаɩɢɲɟɦ ɜ ɜɢɞɟ ɫɢɫɬɟɦы: 
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Ɍаɤɢɦ ɨɛɪаɡɨɦ, ɩɪɨɰɟɫɫ  tu , ɤɨɬɨɪыɣ ɨɩɢɫыɜаɟɬɫɹ 
ɨɞɧɨɦɟɪɧыɦ ɭɪаɜɧɟɧɢɟɦ ɂɬɨ, ɹɜɥɹɟɬɫɹ ɪɟɲɟɧɢɟɦ 
ɫɢɫɬɟɦы (3), ɜ ɤɨɬɨɪɨɣ ɪɟɲɟɧɢɟɦ ɜɬɨɪɨɝɨ 
ɭɪаɜɧɟɧɢɹ ɹɜɥɹɟɬɫɹ ɝаɭɫɫɨɜɫɤɢɣ ɩɪɨɰɟɫɫ ɫ 
ɦаɬɟɦаɬɢɱɟɫɤɢɦ ɨɠɢɞаɧɢɟɦ 0 ɢ ɤɨɷɮɮɢɰɢɟɧɬɨɦ 
ɞɢɮɮɭɡɢɢ, ɪаɜɧыɦ 1. Ɍɨɝɞа ɤɨɷɮɮɢɰɢɟɧɬы ɞɪɟɣɮа 
ɢ ɞɢɮɮɭɡɢɢ ɞɥɹ ɪаɫɲɢɪɟɧɧɨɝɨ ɭɪаɜɧɟɧɢɹ Ɏɨɤɤɟɪа 
– ɉɥаɧɤа (1), ɤɨɬɨɪɨɟ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɫɢɫɬɟɦɟ (3), 
ɛɭɞɭɬ ɪаɜɧы: 
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Ɉɩɪɟɞɟɥɟɧɢɟ 1. ɍɪаɜɧɟɧɢɟ Ɏɨɤɤɟɪа – 

ɉɥаɧɤа, ɫɨɨɬɜɟɬɫɬɜɭюɳɟɟ ɞаɧɧɨɦɭ ɭɪаɜɧɟɧɢю ɂɬɨ, 
ɧаɡɨɜɟɦ ɪаɲɢɪɟɧɧыɦ ɭɪаɜɧɟɧɢɟɦ Ɏɨɤɤɟɪа – 

ɉɥаɧɤа, ɟɫɥɢ ɟɝɨ ɪɟɲɟɧɢɟɦ ɹɜɥɹɟɬɫɹ ɫɨɜɦɟɫɬɧаɹ 
ɩɥɨɬɧɨɫɬɶ ɪаɫɩɪɟɞɟɥɟɧɢɹ ɩɪɨɰɟɫɫɨɜ u(t) ɢ 
ɜɢɧɟɪɨɜɫɤɨɝɨ ɩɪɨɰɟɫɫа W(t). 

ɐɟɥɶ ɞаɧɧɨɣ ɫɬаɬɶɢ – ɩɪɨаɧаɥɢɡɢɪɨɜаɬɶ 
ɜɡаɢɦɨɫɜɹɡɶ ɦɟɠɞɭ ɫɢɦɦɟɬɪɢɟɣ ɭɪаɜɧɟɧɢɹ ɂɬɨ ɢ 
ɫɢɦɦɟɬɪɢɟɣ ɫɨɨɬɜɟɬɫɬɜɭюɳɟɝɨ ɟɦɭ ɪаɫɲɢɪɟɧɧɨɝɨ 
ɭɪаɜɧɟɧɢɹ Ɏɨɤɤɟɪа - ɉɥаɧɤа.  

Ɋɟɡɭɥɶɬаɬы ɩɪɨɞɟɦɨɧɫɬɪɢɪɨɜаɧы ɧа ɩɪɢɦɟɪɟ 
ɥɢɧɟɣɧɨɝɨ ɭɪаɜɧɟɧɢɹ ɂɬɨ, ɨɩɢɫыɜаюɳɟɝɨ ɩɪɨɰɟɫɫ 
ɛɪɨɭɧɨɜɫɤɨɝɨ ɞɜɢɠɟɧɢɹ. ɂ ɧа ɩɪɢɦɟɪɟ 
ɧɟɥɢɧɟɣɧɨɝɨ ɭɪаɜɧɟɧɢɹ ɂɬɨ, ɪɟɲɟɧɢɟ ɤɨɬɨɪɨɝɨ 
ɹɜɥɹɟɬɫɹ аɦɩɥɢɬɭɞɨɣ ɪɟɲɟɧɢɹ ɛɨɥɟɟ ɫɥɨɠɧɨɝɨ ɋȾɍ 
ɩаɪаɛɨɥɢɱɟɫɤɨɝɨ ɬɢɩа, ɨɩɢɫыɜаюɳɟɝɨ ɩɪɨɰɟɫɫ 
ɝɨɪɟɧɢɹ ɜ ɫɥɭɱаɣɧɨɣ ɫɪɟɞɟ Д19Ж.  

Ɉɫɧɨɜɧɵɟ ɪɟɡɭɥɶɬɚɬɵ. 
Ɋаɫɲɢɪɟɧɧɨɟ ɭɪаɜɧɟɧɢɟ Ɏɨɤɤɟɪа - ɉɥаɧɤа ɞɥɹ 

ɫɢɫɬɟɦы (3) ɢɦɟɟɬ ɜɢɞ 
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ɉɟɪɟɩɢɲɟɦ ɭɪаɜɧɟɧɢɟ (4) ɜ ɜɢɞɟ  
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              (5) (5) 

ɉɨɫɤɨɥɶɤɭ ɭɪаɜɧɟɧɢɟ (5) ɹɜɥɹɟɬɫɹ ɥɢɧɟɣɧыɦ, ɬɨ 
ɨɛɳɢɣ ɜɢɞ ɢɧɮɢɧɢɬɟɡɢɦаɥɶɧыɯ ɨɩɟɪаɬɨɪɨɜ, 
ɤɨɬɨɪыɟ ɝɟɧɟɪɢɪɭюɬ ɝɪɭɩɩɭ ɢɧɜаɪɢаɧɬɧɨɫɬɢ 
ɭɪаɜɧɟɧɢɹ (5), ɛɭɞɟɬ ɬаɤɢɦ Д10, 14, 15Ж: 
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ut
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,              (6) 

ɝɞɟ  t00    (ɫɨɝɥаɫɧɨ ɡаɦɟɱаɧɢɹɦ Д14Ж), 

 21

11 ,, uut  ,  21

22 ,, uut  ,  21,, uut  - 

ɩɪɨɢɡɜɨɥɶɧыɟ ɞɜаɠɞы ɞɢɮɮɟɪɟɧɰɢɪɭɟɦыɟ 
ɮɭɧɤɰɢɢ ɜ ɧɟɤɨɬɨɪɨɣ ɨɛɥаɫɬɢ ɩɪɨɫɬɪаɧɫɬɜа 
ɧɟɡаɜɢɫɢɦыɯ ɩɟɪɟɦɟɧɧыɯ  t, u1, u2 ɢ ɡаɜɢɫɢɦɨɣ 
ɩɟɪɟɦɟɧɧɨɣ  21,, uutpp  . 

Оɫɧɨɜɧыɟ ɪɟɡɭɥɶɬаɬы ɞаɧɧɨɣ ɫɬаɬɶɢ 
ɫɮɨɪɦɭɥɢɪɨɜаɧы ɜ ɫɥɟɞɭюɳɢɯ ɬɟɨɪɟɦаɯ: 

Ɍɟɨɪɟɦɚ 1.  Ɋаɫɲɢɪɟɧɧɨɟ ɭɪаɜɧɟɧɢɟ 
Ɏɨɤɤɟɪа – ɉɥаɧɤа (5) ɞɨɩɭɫɤаɟɬ ɝɪɭɩɩɭ 
ɢɧɜаɪɢаɧɬɧɨɫɬɢ ɫ ɨɩɟɪаɬɨɪɨɦ (6), ɤɨɝɞа 
ɤɨɨɪɞɢɧаɬы ɨɩɟɪаɬɨɪа (6) ɭɞɨɜɥɟɬɜɨɪɹюɬ ɫɢɫɬɟɦɟ 
ɭɪаɜɧɟɧɢɣ: 
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  (7)    

Дɨɤɚɡɚɬɟɥɶɫɬɜɨ. Каɤ ɭɠɟ ɛыɥɨ ɨɬɦɟɱɟɧɨ ɜыɲɟ, 
ɨɛɳɢɣ ɜɢɞ ɢɧɮɢɧɢɬɟɡɢɦаɥɶɧыɯ ɨɩɟɪаɬɨɪɨɜ, 
ɝɟɧɟɪɢɪɭюɳɢɯ ɝɪɭɩɩɭ ɢɧɜаɪɢаɧɬɧɨɫɬɢ ɭɪаɜɧɟɧɢɹ 
(5), ɢɦɟɟɬ ɜɢɞ (6). ɍɫɥɨɜɢɟ ɢɧɜаɪɢаɧɬɧɨɫɬɢ 
ɭɪаɜɧɟɧɢɹ (5) ɨɬɧɨɫɢɬɟɥɶɧɨ ɨɩɟɪаɬɨɪа (6) ɢɦɟɟɬ 
ɜɢɞ: 

0
02


L

LХ , 

ɝɞɟ 
2
X  - ɜɬɨɪɨɟ ɩɪɨɞɨɥɠɟɧɢɟ ɨɩɟɪаɬɨɪа (6). 

ɉɪɢɦɟɧɹɹ ɫɬаɧɞаɪɬɧыɣ аɥɝɨɪɢɬɦ Ʌɢ, ɨɩɢɫаɧɧыɣ, 
ɧаɩɪ., ɜ  Д14Ж, ɢ ɫɞɟɥаɜ ɫɬаɧɞаɪɬɧыɟ 
ɩɪɟɨɛɪаɡɨɜаɧɢɹ, ɩɨɥɭɱɢɦ ɫɢɫɬɟɦɭ (7). 

Ɂɚɦɟɱɚɧɢɟ 1. В ɭɪаɜɧɟɧɢɹɯ (7) ɧɟ ɭɱɢɬыɜаɟɦ 
ɨɩɟ
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ɪаɬɨɪ ɫɢɦɦɟɬɪɢɢ   puutX  21,, , ɜ ɤɨɬɨɪɨɦ 
ɮɭɧɤɰɢɹ β ɹɜɥɹɟɬɫɹ  ɪɟɲɟɧɢɟɦ ɭɪаɜɧɟɧɢɹ (5) ɢ 
ɧаɥɢɱɢɟ ɤɨɬɨɪɨɝɨ ɨɛɭɫɥаɜɥɢɜаɟɬɫɹ ɥɢɧɟɣɧɨɫɬɶю 
ɢɫɫɥɟɞɭɟɦɨɝɨ ɭɪаɜɧɟɧɢɹ.  
В ɪаɛɨɬɟ Д17Ж ɛыɥ ɫɮɨɪɦɭɥɢɪɨɜаɧ ɢ ɞɨɤаɡаɧ 
ɤɪɢɬɟɪɢɣ ɢɧɜаɪɢаɧɬɧɨɫɬɢ ɫɬɨɯаɫɬɢɱɟɫɤɢɯ 
ɞɢɮɮɟɪɟɧɰɢаɥɶɧыɯ ɭɪаɜɧɟɧɢɣ ɂɬɨ ɨɬɧɨɫɢɬɟɥɶɧɨ 
ɪаɫɫɦаɬɪɢɜаɟɦɨɣ ɝɪɭɩɩы ɩɪɟɨɛɪаɡɨɜаɧɢɣ. 
Оɩɟɪаɬɨɪ ɞɨɩɭɫɤаɟɦɨɣ ɝɪɭɩɩы ɨɞɧɨɦɟɪɧɨɝɨ 
ɭɪаɜɧɟɧɢɹ ɩɪɢ ɷɬɨɦ ɜыɝɥɹɞɟɥ ɬаɤ (ɨɛɨɡɧаɱɢɦ ɟɝɨ 

0
X ): 

   
121

0
,, ut uuttX   . (8) 

В ɧаɲɟɦ ɫɥɭɱаɟ ɛɭɞɟɦ ɭɱɢɬыɜаɬɶ ɬаɤɠɟ 
ɩɟɪɟɦɟɧɧɭю ɜɢɧɟɪɨɜɫɤɨɝɨ ɩɪɨɰɟɫɫа, ɜɯɨɞɹɳɟɝɨ ɜ 
ɭɪаɜɧɟɧɢɟ (2). Ɍ.ɟ. ɢɧɮɢɧɢɬɟɡɢɦаɥɶɧыɟ ɨɩɟɪаɬɨɪы, 
ɤɨɬɨɪыɟ ɝɟɧɟɪɢɪɭюɬ ɝɪɭɩɩɭ ɢɧɜаɪɢаɧɬɧɨɫɬɢ 
ɭɪаɜɧɟɧɢɹ (2), ɛɭɞɟɦ ɢɫɤаɬɶ ɜ ɤɥаɫɫɟ ɨɩɟɪаɬɨɪɨɜ: 

     
21 221

0
,,, uut utuuttX   . 

ɋɥɟɞɨɜаɬɟɥɶɧɨ, ɤɪɢɬɟɪɢɣ ɢɧɜаɪɢаɧɬɧɨɫɬɢ 
ɭɪаɜɧɟɧɢɹ ɂɬɨ (2) ɨɬɧɨɫɢɬɟɥɶɧɨ ɜɜɟɞɟɧɧɨɣ ɝɪɭɩɩы 
ɩɪɟɨɛɪаɡɨɜаɧɢɣ ɦɨɠɧɨ ɫɮɨɪɦɭɥɢɪɨɜаɬɶ ɬаɤ: 

Ɍɟɨɪɟɦɚ 2. ɍɪаɜɧɟɧɢɟ (2) ɢɧɜаɪɢаɧɬɧɨ 
ɨɬɧɨɫɢɬɟɥɶɧɨ ɝɪɭɩɩы ɩɪɟɨɛɪаɡɨɜаɧɢɣ ɫ 
ɤаɫаɬɟɥɶɧыɦ ɜɟɤɬɨɪɨɦ   ,,  ɬɨɝɞа ɢ ɬɨɥɶɤɨ 
ɬɨɝɞа, ɤɨɝɞа ɟɝɨ ɤɨɨɪɞɢɧаɬы ɭɞɨɜɥɟɬɜɨɪɹюɬ 
ɫɢɫɬɟɦɟ ɭɪаɜɧɟɧɢɣ: 
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ɋɥɟɞɭюɳаɹ ɬɟɨɪɟɦа ɭɫɬаɧаɜɥɢɜаɟɬ ɡаɜɢɫɢɦɨɫɬɶ 
ɦɟɠɞɭ ɤɨɨɪɞɢɧаɬаɦɢ ɞɨɩɭɫɤаɟɦɨɝɨ ɨɩɟɪаɬɨɪа 
ɭɪаɜɧɟɧɢɹ Ɏɨɤɤɟɪа – ɉɥаɧɤа ɬаɤɭю, ɱɬɨ ɫɢɦɦɟɬɪɢɹ 
ɭɪаɜɧɟɧɢɹ ɂɬɨ ɹɜɥɹɟɬɫɹ ɩɪɨɟɤɰɢɟɣ ɫɢɦɦɟɬɪɢɢ 
ɭɪаɜɧɟɧɢɹ Ɏɨɤɤɟɪа – ɉɥаɧɤа. 

Ɍɟɨɪɟɦɚ 3. Ⱦɥɹ ɬɨɝɨ ɱɬɨɛы ɫɢɦɦɟɬɪɢɹ ɭɪаɜɧɟɧɢɹ 
ɂɬɨ (2) ɛыɥа ɩɪɨɟɤɰɢɟɣ ɫɢɦɦɟɬɪɢɢ 
ɫɨɨɬɜɟɬɫɬɜɭюɳɟɝɨ ɟɦɭ ɪаɫɲɢɪɟɧɧɨɝɨ ɭɪаɜɧɟɧɢɹ 
Ɏɨɤɤɟɪа – ɉɥаɧɤа, ɧɟɨɛɯɨɞɢɦɨ (ɢ ɞɨɫɬаɬɨɱɧɨ), 
ɱɬɨɛы ɜыɩɨɥɧɹɥɢɫɶ ɭɫɥɨɜɢɹ: 

    pu puututXX  212
2

0
,,,

2
 , ɝɞɟ  

1)     sdWs

t

s
0

2

2

1  ; 

2)  ɮɭɧɤɰɢɹ κ ɹɜɥɹɟɬɫɹ  ɪɟɲɟɧɢɟɦ ɭɪаɜɧɟɧɢɹ  

211121 uuuuuu   . 

Ɂɚɦɟɱɚɧɢɟ 2. ɍɪаɜɧɟɧɢɟ Ɏɨɤɤɟɪа – ɉɥаɧɤа ɦɨɠɟɬ 
ɢɦɟɬɶ ɬаɤɢɟ ɨɩɟɪаɬɨɪы ɫɢɦɦɟɬɪɢɢ, ɜ ɤɨɬɨɪыɯ 
ɮɭɧɤɰɢɢ  2,1,0i

i  ɧɟ ɫɨɜɩаɞаюɬ ɫ 
ɫɨɨɬɜɟɬɫɬɜɭюɳɢɦɢ ɮɭɧɤɰɢɹɦɢ   ɢ η ɜ ɨɩɟɪаɬɨɪаɯ 
ɫɢɦɦɟɬɪɢɢ ɞɥɹ ɭɪаɜɧɟɧɢɣ ɂɬɨ, ɧɨ ɜ ɞаɧɧɨɣ ɪаɛɨɬɟ 
ɦы ɧɟ ɩɪɨɜɨɞɢɦ ɫɢɫɬɟɦаɬɢɱɟɫɤɢɯ ɢɫɫɥɟɞɨɜаɧɢɣ 
ɬаɤɢɯ ɨɩɟɪаɬɨɪɨɜ. 

 

Пɪɢɦɟɪ 1.  Ɋаɫɫɦɨɬɪɢɦ ɭɪаɜɧɟɧɢɟ 

)()( tdWtdu  , ɞɟ  β - ɩɨɫɬɨɹɧɧаɹ.                     (8) 

ɗɬɨ ɭɪаɜɧɟɧɢɟ ɞɨɩɭɫɤаɟɬ ɨɩɟɪаɬɨɪы Д20Ж: 
tX 1 ,

12 uX  ,
21 213 2 uut uutX  ,

 
1

124 uuugX   , 
25 uX   , 

ɞɟ Р – ɞɜаɠɞы  ɞɢɮɮɟɪɟɧɰɢɪɭɟɦаɹ  ɮɭɧɤɰɢɹ  ɩɨ  
ɩɟɪɟɦɟɧɧыɦ  u1  ɢ  u2.  

Ɂаɩɢɲɟɦ ɫɨɨɬɜɟɬɫɬɜɭюɳɟɟ ɭɪаɜɧɟɧɢɟ Ɏɨɤɤɟɪа-

ɉɥаɧɤа ɞɥɹ ɭɪаɜɧɟɧɢɹ (8): 

0
22

22

2111

2

 uu

uuuut

p
ppp 

.            (9) 

ɉɨɞɫɬаɜɢɦ ɤɨɷɮɮɢɰɢɟɧɬы   0, 1 uta  ɢ  
   1,ut  ɭɪаɜɧɟɧɢɹ (9) ɜ ɫɢɫɬɟɦɭ (7), ɩɨɥɭɱɢɦ:  
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 (10) 

Ɋɟɲɢɦ ɷɬɭ ɫɢɫɬɟɦɭ ɫ ɩɨɦɨɳɶю ɩаɤɟɬа Maple.  

Ɂɚɦɟɱɚɧɢɟ 2. Каɤ ɧɟɫɥɨɠɧɨ ɡаɦɟɬɢɬɶ, ɧɟ ɜɫɟ 
ɮɭɧɤɰɢɢ ɫɢɫɬɟɦы ɡаɜɢɫɹɬ ɨɬ ɬɪɟɯ ɩɟɪɟɦɟɧɧыɯ, а, 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɢɦɟюɬ ɧɟ ɱаɫɬɧɭю, а ɨɛыɱɧɭю 
ɩɪɨɢɡɜɨɞɧɭю (ɮɭɧɤɰɢɹ  t ). ɂɫɩɨɥɶɡɨɜаɬɶ 
ɮɭɧɤɰɢɢ ɩɪɨɝɪаɦɦы Maple ɦы ɛɭɞɟɦ ɞɥɹ 
ɜыɪаɠɟɧɢɹ ɮɭɧɤɰɢɣ 1  ɢ 2  ɱɟɪɟɡ  t  ɢɡ ɩɟɪɜыɯ 
ɞɜɭɯ ɭɪаɜɧɟɧɢɣ, ɡаɬɟɦ, ɞɥɹ ɧаɯɨɠɞɟɧɢɹ ɮɭɧɤɰɢɣ 
  ɢ  ɦы ɭɠɟ ɜɪɭɱɧɭю ɩɨɞɫɬаɜɢɦ ɩɨɥɭɱɟɧɧыɟ 
ɜыɪаɠɟɧɢɹ ɢ ɡаɬɟɦ ɭɠɟ ɧаɣɞɟɦ ɮɭɧɤɰɢɢ  ɢ . 

Ⱦɥɹ ɪɟɲɟɧɢɹ ɛɭɞɟɦ ɢɫɩɨɥɶɡɨɜаɬɶ 
ɜɫɬɪɨɟɧɧыɣ ɩаɤɟɬ PDEtools. 
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В ɩɨɥɭɱɟɧɧыɯ ɜыɪаɠɟɧɢɹɯ 1F  - ɩɪɨɢɡɜɨɥɶɧаɹ, 
ɞɜаɠɞы ɧɟɩɪɟɪыɜɧɨ ɞɢɮɮɟɪɟɧɰɢɪɭɟɦаɹ ɮɭɧɤɰɢɹ. 
ɉɨɞɫɬаɜɢɦ ɧаɣɞɟɧɧыɟ ɜыɪаɠɟɧɢɹ ɞɥɹ ɮɭɧɤɰɢɣ 1  

ɢ 2 ɜ ɬɪɟɬɶɟ, ɱɟɬɜɟɪɬɨɟ ɢ ɩɹɬɨɟ ɭɪаɜɧɟɧɢɹ ɫɢɫɬɟɦы 
(10). ɉɨɫɥɟ ɩɪɟɨɛɪаɡɨɜаɧɢɣ ɩɨɥɭɱɢɦ: 
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ɂɡ ɩɟɪɜыɯ ɞɜɭɯ ɭɪаɜɧɟɧɢɣ ɩɨɥɭɱɟɧɧɨɣ ɫɢɫɬɟɦы 
ɫɥɟɞɭɟɬ, ɱɬɨ  

0tt , ɫɥɟɞɨɜаɬɟɥɶɧɨ, 21 ctc  . 

Кɪɨɦɟ ɬɨɝɨ, ɬаɤɠɟ 0tF , ɬ.ɟ. ɞаɧɧаɹ ɮɭɧɤɰɢɹ ɧɟ 
ɡаɜɢɫɢɬ ɨɬ ɩɟɪɟɦɟɧɧɨɣ t. Ɍаɤɢɦ ɨɛɪаɡɨɦ, ɞɥɹ 
ɜыɱɢɫɥɟɧɢɹ ɮɭɧɤɰɢɢ  ɢɦɟɟɦ ɫɢɫɬɟɦɭ: 
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Ɋɟɲаɟɦ ɷɬɭ ɫɢɫɬɟɦɭ ɬаɤɠɟ ɫ ɩɨɦɨɳɶю ɮɭɧɤɰɢɣ 
Maple: 

 
ɉɪɨɜɟɪɤа ɩɨɤаɡыɜаɟɬ, ɱɬɨ ɧаɣɞɟɧɧаɹ ɮɭɧɤɰɢɹ 
ɞɟɣɫɬɜɢɬɟɥɶɧɨ ɹɜɥɹɟɬɫɹ ɪɟɲɟɧɢɟɦ ɜɬɨɪɨɝɨ 
ɭɪаɜɧɟɧɢɹ ɫɢɫɬɟɦы (11). Ɍɟɩɟɪɶ ɞɨɫɬаɬɨɱɧɨ 
ɩɨɞɫɬаɜɢɬɶ ɧаɣɞɟɧɧɭю ɮɭɧɤɰɢю   ɜ ɜыɪаɠɟɧɢɹ 
ɞɥɹ 
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ɉɨɞɫɬаɜɥɹɹ ɧаɣɞɟɧɧыɟ ɮɭɧɤɰɢɢ ɜ ɨɛɳɢɣ ɜɢɞ 
ɨɩɟɪаɬɨɪɨɜ (6), ɧаɣɞɟɦ ɨɩɟɪаɬɨɪы ɫɢɦɦɟɬɪɢɢ 
ɭɪаɜɧɟɧɢɹ Ɏɨɤɤɟɪа-ɉɥаɧɤа (9): 

tX 1 ,
12 uX  ,

23 uX  ,

21 114 2 uut uutX   , 

puu puttX  1
2

5 21
 ,  

1126 upuufX   ,   

ɝɞɟ f  ɩɪɨɢɡɜɨɥɶɧаɹ ɞɜаɠɞы ɞɢɮɮɟɪɟɧɰɢɪɭɟɦаɹ 
ɮɭɧɤɰɢɹ  ɩɨ ɩɟɪɟɦɟɧɧыɦ u1  ɢ  u2.  

Ʌɟɝɤɨ ɡаɦɟɬɢɬɶ, ɱɬɨ ɢɡ ɷɬɢɯ ɨɩɟɪаɬɨɪɨɜ, 
ɨɩɟɪаɬɨɪаɦɢ ɫɢɦɦɟɬɪɢɢ ɭɪаɜɧɟɧɢɹ ɂɬɨ ɹɜɥɹɟɬɫɹ 
Х1, Х2, Х6, а ɬаɤɠɟ ɩɪɨɟɤɰɢɹ ɨɩɟɪаɬɨɪа Х4. Ⱦɥɹ 
ɨɩɟɪаɬɨɪа Х4+Х6  ɤɨɨɪɞɢɧаɬы ɤаɫаɬɟɥɶɧɨɝɨ ɜɟɤɬɨɪа 
 1,  ɫɨɜɩаɞаюɬ ɫ ɤɨɨɪɞɢɧаɬаɦɢ ɫɨɨɬɜɟɬɫɬɜɭюɳɟɝɨ 

ɜɟɤɬɨɪа ɞɥɹ ɭɪаɜɧɟɧɢɹ ɂɬɨ, а ɮɭɧɤɰɢɢ 2 ɢ  κ 

ɭɞɨɜɥɟɬɜɨɪɹюɬ ɭɫɥɨɜɢю ɬɟɨɪɟɦы 2. 
Пɪɢɦɟɪ 2. Ɋаɫɫɦɨɬɪɢɦ ɭɪаɜɧɟɧɢɟ 
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ɝɞɟ 0,1,  B - ɩɨɫɬɨɹɧɧыɟ. 
Ⱥɤɬɭаɥɶɧɨɫɬɶ ɪаɫɫɦɨɬɪɟɧɢɹ ɩɨɞɨɛɧɨɝɨ 

ɭɪаɜɧɟɧɢɹ ɫɜɹɡаɧа ɫ ɜɨɩɪɨɫаɦɢ ɢɡɭɱɟɧɢɹ 
ɫɭɳɟɫɬɜɨɜаɧɢɹ ɢ ɟɞɢɧɫɬɜɟɧɧɨɫɬɢ ɪɟɲɟɧɢɹ Д18Ж. 
Кɪɨɦɟ ɬɨɝɨ, ɪɟɲɟɧɢɟ ɷɬɨɝɨ ɭɪаɜɧɟɧɢɹ ɢɦɟɟɬ ɢ 
ɮɢɡɢɱɟɫɤɢɣ ɫɦыɫɥ: ɨɧɨ ɹɜɥɹɟɬɫɹ аɦɩɥɢɬɭɞɨɣ 
ɪɟɲɟɧɢɹ ɛɨɥɟɟ ɫɥɨɠɧɨɝɨ ɋȾɍ ɩаɪаɛɨɥɢɱɟɫɤɨɝɨ 
ɬɢɩа, ɨɩɢɫыɜаюɳɟɝɨ ɩɪɨɰɟɫɫ ɝɨɪɟɧɢɹ ɜ ɫɥɭɱаɣɧɨɣ 
ɫɪɟɞɟ Д19Ж. 
ɋɢɫɬɟɦа ɭɪаɜɧɟɧɢɣ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɤɨɨɪɞɢɧаɬ 
ɤаɫаɬɟɥɶɧɨɝɨ ɜɟɤɬɨɪа ɝɪɭɩɩы  ɭɪаɜɧɟɧɢɣ ɂɬɨ ɢɦɟɟɬ 
ɜɢɞ Д17Ж: 
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ɂɡ ɷɬɨɣ ɫɢɫɬɟɦы ɧаɣɞɟɦ ɨɩɟɪаɬɨɪы ɫɢɦɦɟɬɪɢɢ 
ɭɪаɜɧɟɧɢɹ (11): 
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ɜ ɫɢɫɬɟɦɭ (7), ɩɨɥɭɱɢɦ ɬаɤɢɟ ɨɩɟɪаɬɨɪы ɫɢɦɦɟɬɪɢɢ 
ɭɪаɜɧɟɧɢɹ Ɏɨɤɤɟɪа–ɉɥаɧɤа: 

tX 1 ,   

   

  ,
12

2

1

212
0

2
21

2 1

p

t

w

t
s

t

u

t

t
t

p
e

dssue
euue

eX


























 





  


















w

t st

u

t

t

t

dsswewe
B

weue
B

X

0

22

22
3

2

11

4 

 

    

    p

t

p
B

t
e

B
wu 


























12

3

1
21





  , 

p

t

u

t

peueuX 


212
4

  , vX 5 ,  
ppX 6

. 

 Ɍаɤɢɦ ɨɛɪаɡɨɦ, ɤаɤ ɧɟɬɪɭɞɧɨ ɜɢɞɟɬɶ, ɫɢɦɦɟɬɪɢɹ 
ɭɪаɜɧɟɧɢɹ ɂɬɨ (12) ɹɜɥɹɟɬɫɹ ɩɪɨɟɤɰɢɟɣ ɫɢɦɦɟɬɪɢɢ 
ɫɨɨɬɜɟɬɫɬɜɭюɳɟɝɨ ɟɦɭ ɪаɫɲɢɪɟɧɧɨɝɨ ɭɪаɜɧɟɧɢɹ 
Ɏɨɤɤɟɪа- ɉɥаɧɤа.  

ȼɵɜɨɞɵ.  
В ɫɬаɬɶɟ ɫɮɨɪɦɭɥɢɪɨɜаɧɨ ɨɩɪɟɞɟɥɟɧɢɟ 

ɪаɫɲɢɪɟɧɧɨɝɨ ɭɪаɜɧɟɧɢɹ Ɏɨɤɤɟɪа – ɉɥаɧɤа, 
ɫɨɨɬɜɟɬɫɬɜɭюɳɟɝɨ ɡаɞаɧɧɨɦɭ ɭɪаɜɧɟɧɢю ɂɬɨ. 
ɉɪɨаɧаɥɢɡɢɪɨɜаɧа ɜɡаɢɦɨɫɜɹɡɶ ɦɟɠɞɭ ɫɢɦɦɟɬɪɢɟɣ 
ɋȾɍ ɂɬɨ ɢ ɫɨɨɬɜɟɬɫɬɜɭюɳɟɝɨ ɟɦɭ ɪаɫɲɢɪɟɧɧɨɝɨ 
ɭɪаɜɧɟɧɢɹ Ɏɨɤɤɟɪа – ɉɥаɧɤа. В ɨɬɥɢɱɢɟ ɨɬ 
ɨɛыɱɧɨɝɨ ɭɪаɜɧɟɧɢɹ Ɏɨɤɤɟɪа-ɉɥаɧɤа, 
ɫɨɨɬɜɟɬɫɬɜɭюɳɟɝɨ ɭɪаɜɧɟɧɢю ɂɬɨ, ɪаɫɲɢɪɟɧɧɨɟ 
ɭɪаɜɧɟɧɢɟ ɫɨɞɟɪɠɢɬ ɩɪɨɢɡɜɨɞɧыɟ  ɧɟ ɬɨɥɶɤɨ ɩɨ 
ɮаɡɨɜɨɣ ɩɟɪɟɦɟɧɧɨɣ 1u , ɧɨ ɢ ɩɨ ɩɟɪɟɦɟɧɧɨɣ 2u , 

ɱɬɨ ɨɬɜɟɱаɟɬ ɡɧаɱɟɧɢю ɜɢɧɟɪɨɜɫɤɨɝɨ ɩɪɨɰɟɫɫа. ɉɪɢ 
ɡаɦɟɧɟ ɜɪɟɦɟɧɢ ɢ ɮаɡɨɜɨɣ ɩɟɪɟɦɟɧɧɨɣ 
ɜɢɧɟɪɨɜɫɤɢɣ ɩɪɨɰɟɫɫ ɬаɤɠɟ ɩɨɞɥɟɠɢɬ ɢɡɦɟɧɟɧɢɹɦ. 
ɍɱɢɬыɜаɹ ɷɬɨɬ ɮаɤɬ, ɧаɥɢɱɢɟ ɜ ɭɪаɜɧɟɧɢɢ Ɏɨɤɤɟɪа 
- ɉɥаɧɤа ɩɟɪɟɦɟɧɧɨɣ 2u , ɫɨɨɬɜɟɬɫɬɜɭюɳɟɣ W 

ɩɨɡɜɨɥɹɟɬ ɫɬɪɨɢɬɶ ɧɨɜыɟ ɨɩɟɪаɬɨɪы ɫɢɦɦɟɬɪɢɢ, 
ɞɥɹ ɤɨɬɨɪыɯ ɫɨɨɬɜɟɬɫɬɜɭюɳɢɟ ɤɨɧɟɱɧыɟ 
ɩɪɟɨɛɪаɡɨɜаɧɢɹ ɢɡɦɟɧɹюɬ ɮɭɧɤɰɢю ɪ. ɋɢɦɦɟɬɪɢɹ, 
ɞɨɩɭɫɤаɟɦаɹ ɭɪаɜɧɟɧɢɟɦ ɂɬɨ, ɹɜɥɹɟɬɫɹ ɩɪɨɟɤɰɢɟɣ 
ɫɢɦɦɟɬɪɢɢ ɫɨɨɬɜɟɬɫɬɜɭюɳɟɝɨ ɟɦɭ ɪаɫɲɢɪɟɧɧɨɝɨ 
ɭɪаɜɧɟɧɢɹ Ɏɨɤɤɟɪа - ɉɥаɧɤа ɩɪɢ ɜыɩɨɥɧɟɧɢɢ 
ɨɩɪɟɞɟɥɟɧɧыɯ ɭɫɥɨɜɢɣ. ɋɥɟɞɨɜаɬɟɥɶɧɨ, ɦы ɦɨɠɟɦ 
ɜыɱ

ɢɫɥɹɬɶ ɫɢɦɦɟɬɪɢю ɭɪаɜɧɟɧɢɹ Ɏɨɤɤɟɪа - ɉɥаɧɤа, ɧɟ 
ɩɪɢɦɟɧɹɹ аɥɝɨɪɢɬɦ Ʌɢ, а ɢɫɩɨɥɶɡɭɹ ɥɢɲɶ ɫɢɫɬɟɦɭ 
ɨɩɪɟɞɟɥɹюɳɢɯ ɭɪаɜɧɟɧɢɣ ɞɥɹ ɫɬɨɯаɫɬɢɱɟɫɤɨɝɨ 
ɞɢɮɮɟɪɟɧɰɢаɥɶɧɨɝɨ ɭɪаɜɧɟɧɢɹ ɂɬɨ.  
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Ⱥɥɟɤɫɚɧдрɨɜɚ Ɉ. ȼ. ȼɡɚɢɦɨɫɜɹɡɶ ɫɢɦɦɟɬрɢɢ ɫɬɨɯɚɫɬɢɱɟɫɤɨɝɨ дɢɮɮɟрɟɧɰɢɚɥɶɧɨɝɨ ɭрɚɜɧɟɧɢɹ ɂɬɨ ɢ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɟɦɭ ɭрɚɜɧɟɧɢɹ Фɨɤɤɟрɚ – Пɥɚɧɤɚ.  
Ⱥɧɧɨɬɚɰɢɹ. ȼ ɫɬɚɬɶе ɪɚɫɫɦɚɬɪɢɜɚеɬɫя ɭɪɚɜɧеɧɢе ɜ чɚɫɬɧɵɯ ɩɪɨɢɡɜɨɞɧɵɯ, ɬеɫɧɨ ɫɜяɡɚɧɧɨе ɫɨ 
ɫɬɨɯɚɫɬɢчеɫɤɢɦ ɞɢффеɪеɧɰɢɚɥɶɧɵɦ ɭɪɚɜɧеɧɢеɦ ɂɬɨ. ɂɫɫɥеɞɭеɬɫя ɜɡɚɢɦɨɫɜяɡɶ ɫɢɦɦеɬɪɢɣ, ɤɨɬɨɪɵе 
ɞɨɩɭɫɤɚеɬ ɭɪɚɜɧеɧɢе ɂɬɨ ɢ ɫɨɨɬɜеɬɫɬɜɭɸɳее еɦɭ ɭɪɚɜɧеɧɢе Ɏɨɤɤеɪɚ - ɉɥɚɧɤɚ. Ⱦɨɤɚɡɚɧɚ ɬеɨɪеɦɚ, ɩɪɢ 
ɜɵɩɨɥɧеɧɢɢ ɭɫɥɨɜɢɣ ɤɨɬɨɪɨɣ ɫɢɦɦеɬɪɢя ɭɪɚɜɧеɧɢя ɂɬɨ яɜɥяеɬɫя ɩɪɨеɤɰɢеɣ ɫɢɦɦеɬɪɢɢ 
ɫɨɨɬɜеɬɫɬɜɭɸɳеɝɨ еɦɭ ɪɚɫɲɢɪеɧɧɨɝɨ ɭɪɚɜɧеɧɢя Ɏɨɤɤеɪɚ – ɉɥɚɧɤɚ. ȼɵчɢɫɥеɧɢя ɛɵɥɢ ɫɞеɥɚɧɵ ɩɪɢ 
ɩɨɦɨɳɢ ɫɩеɰɢɚɥɶɧɵɯ фɭɧɤɰɢɣ Maple. 

Кɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɫɬɨɯɚɫɬɢчеɫɤɨе ɞɢффеɪеɧɰɢɚɥɶɧɨе ɭɪɚɜɧеɧɢе, ɫɢɦɦеɬɪɢя, ɭɪɚɜɧеɧɢе Ɏɨɤɤеɪɚ – 

ɉɥɚɧɤɚ. 
 
Aleksandrova O. V. The interconnection of symmetries of Ito stochastic differential equation and 

corresponding to him Fokker - Planck equation. 

  

Abstract. In article the differential equation in  partial derivatives was considered, which is closely associated 

with the stochastic differential equation Ito. We investigate the interconnection of symmetry, which are allowed 

by the Ito equation  and corresponding to him the Fokker - Planck equation. The theorem is proved, under 

conditions of which  the symmetry of the Ito equation is the projection of the symmetry of the corresponding 

extended Fokker - Planck equation. The calculations were made by means of special functions Maple. 

 

Key words: symmetries, stochastic differential equation by Ito, Fokker – Plank equation.   
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