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УȾɄ 004.7 

ɂɫɫɥɟɞɨɜɚɧɢɟ UDP-ɬɪɚɮɢɤɚ ɜ ɫɪɟɞɟ MКtХКЛ АКЯОХОt TooХЛoб 

Ⱦ.ȼ. Ȼɟɥɶɤɨɜ,  ȿ.ɇ. ȿɞɟɦɫɤɚɹ 

Ⱦɨɧɟɰɤɢɣ ɧɚɰɢɨɧɚɥɶɧɵɣ ɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ 

belkov65@list.ru 

Ȼɟɥɶɤɨɜ Ⱦ.ȼ., ȿɞɟɦɫɤɚɹ ȿ.ɇ. ɂɫɫɥɟɞɨɜɚɧɢɟ UDP-ɬɪɚɮɢɤɚ ɜ ɫɪɟɞɟ MКЭХКЛ АКvОХОЭ TooХЛoб. 
Мɧɨɝɨɱɢɫɥɟɧɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɚɤɟɬɧɨɝɨ ɬɪɚɮɢɤɚ ɤɨɦɩɶɸɬɟɪɧɵх ɫɟɬɟɣ 
ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ, ɱɬɨ ɷɬɨ – ɮɪɚɤɬɚɥɶɧɵɣ ɩɪɨɰɟɫɫ ɢ ɟɝɨ Мɚɪɤɨɜɫɤɢɟ ɦɨɞɟɥɢ 
ɧɟɷɮɮɟɤɬɢɜɧɵ. ɉɨɷɬɨɦɭ ɜɚɠɧɨɣ ɧɚɭɱɧɨɣ ɡɚɞɚɱɟɣ ɹɜɥɹɟɬɫɹ ɚɧɚɥɢɡ ɫɨɜɪɟɦɟɧɧɨɝɨ ɫɟɬɟɜɨɝɨ 
ɬɪɚɮɢɤɚ. Ⱦɚɧɧɚɹ ɫɬɚɬɶɹ ɩɪɟɞɫɬɚɜɥɹɟɬ ɪɟɡɭɥɶɬɚɬɵ ɚɧɚɥɢɡɚ UDP-ɬɪɚɮɢɤɚ, ɜɵɩɨɥɧɟɧɧɵɟ 
ɜ ɫɪɟɞɟ MКtХКЛ АКvОХОt TooХЛoб. 
 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɮɪɚɤɬɚɥɶɧɵɣ ɬɪɚɮɢɤ, ɜɟɣɜɥɟɬ-ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ ɫɢɝɧɚɥɚ, ɫɚɦɨɩɨɞɨɛɢɟ.

 

ȼɜɟɞɟɧɢɟ 

ɂɫɫɥɟɞɨɜɚɧɢɹ, ɩɪɨɜɟɞɟɧɧɵɟ ɡɚ ɩɨɫɥɟɞɧɢɟ 
ɞɜɚɞɰɚɬɶ ɥɟɬ ɭɱɟɧɵɦɢ ɪɚɡɧɵɯ ɫɬɪɚɧ, ɩɨɡɜɨɥɹюɬ 
ɭɬɜɟɪɠɞɚɬɶ, ɱɬɨ ɬɪɚɮɢɤ ɫɨɜɪɟɦɟɧɧɵɯ 
ɤɨɦɩɶюɬɟɪɧɵɯ ɫɟɬɟɣ ɨɛɥɚɞɚɟɬ ɨɫɨɛɨɣ 
ɫɬɪɭɤɬɭɪɨɣ, ɧɟ ɩɨɡɜɨɥɹюɳɟɣ ɢɫɩɨɥɶɡɨɜɚɬɶ ɩɪɢ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɦɟɬɨɞɵ, ɨɫɧɨɜɚɧɧɵɟ ɧɚ 
Ɇɚɪɤɨɜɫɤɢɯ ɦɨɞɟɥɹɯ. ɂɝɧɨɪɢɪɨɜɚɧɢɟ ɷɬɢɯ 
ɨɫɨɛɟɧɧɨɫɬɟɣ ɬɪɚɮɢɤɚ ɩɪɢɜɨɞɢɬ ɤ ɧɟɞɨɨɰɟɧɤɟ 
ɧɚɝɪɭɡɤɢ ɢ ɤ ɧɟɨɩɪɚɜɞɚɧɧɨ ɨɩɬɢɦɢɫɬɢɱɟɫɤɢɦ 
ɪɟɲɟɧɢɹɦ. ȼ ɫɨɜɪɟɦɟɧɧɨɦ ɬɪɚɮɢɤɟ ɩɪɨɹɜɥɹɟɬɫɹ 
ɷɮɮɟɤɬ ɫɚɦɨɩɨɞɨɛɢɹ. ȼ ɬɪɚɮɢɤɟ ɩɪɢɫɭɬɫɬɜɭюɬ 
ɫɢɥɶɧɵɟ ɜɫɩɥɟɫɤɢ ɧɚ ɮɨɧɟ ɧɢɡɤɨɝɨ ɫɪɟɞɧɟɝɨ 
ɭɪɨɜɧɹ, ɱɬɨ ɡɧɚɱɢɬɟɥɶɧɨ ɭɜɟɥɢɱɢɜɚɟɬ ɡɚɞɟɪɠɤɢ ɢ 
ɞɠɢɬɬɟɪ ɩɪɢ ɩɪɨɯɨɠɞɟɧɢɢ ɫɚɦɨɩɨɞɨɛɧɨɝɨ 
(ɮɪɚɤɬɚɥɶɧɨɝɨ) ɬɪɚɮɢɤɚ ɱɟɪɟɡ ɫɟɬɶ, ɞɚɠɟ ɜ 
ɫɥɭɱɚɹɯ, ɤɨɝɞɚ ɫɪɟɞɧɹɹ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɬɪɚɮɢɤɚ 
ɧɚɦɧɨɝɨ ɧɢɠɟ ɩɨɬɟɧɰɢɚɥɶɧɨ ɞɨɫɬɢɠɢɦɨɣ 
ɫɤɨɪɨɫɬɢ ɩɟɪɟɞɚɱɢ ɜ ɤɚɧɚɥɟ. 

Ɏɪɚɤɬɚɥɶɧɵɟ ɩɪɨɰɟɫɫɵ ɨɬɧɨɫɹɬɫɹ ɤ 
ɩɪɨɰɟɫɫɚɦ ɫ ɞɥɢɧɧɨɣ ɩɚɦɹɬɶю, ɱɬɨ ɩɨɡɜɨɥɹɟɬ 
ɩɪɟɞɫɤɚɡɚɬɶ ɢɯ ɛɭɞɭɳɟɟ, ɡɧɚɹ ɨɬɧɨɫɢɬɟɥɶɧɨ 

ɧɟɞɚɜɧɟɟ ɩɪɨɲɥɨɟ. ɉɪɨɝɧɨɡɢɪɨɜɚɧɢɟ ɬɪɚɮɢɤɚ 
ɜɚɠɧɨ ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ ɚɥɝɨɪɢɬɦɨɜ ɪɚɛɨɬɵ ɫɟɬɟɣ 
ɞɥɹ ɩɨɜɵɲɟɧɢɹ ɤɚɱɟɫɬɜɚ ɨɛɫɥɭɠɢɜɚɧɢɹ (QoS). 

Ⱦɥɹ ɩɪɨɜɚɣɞɟɪɨɜ ɭɫɥɭɝ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɟ 
ɡɚɝɪɭɡɤɢ ɫɟɬɟɣ ɩɨɡɜɨɥɹɟɬ ɩɥɚɧɢɪɨɜɚɬɶ ɢɯ 
ɫɜɨɟɜɪɟɦɟɧɧɨɟ ɪɚɡɜɢɬɢɟ. Ʉ ɧɚɫɬɨɹɳɟɦɭ ɜɪɟɦɟɧɢ 
ɩɨɤɚɡɚɧɨ, ɱɬɨ ɮɪɚɤɬɚɥɶɧɨɣ ɫɬɪɭɤɬɭɪɨɣ ɨɛɥɚɞɚɟɬ 
ɬɪɚɮɢɤ ɜ ɩɪɨɜɨɞɧɵɯ ɫɟɬɹɯ ɢ ɫɟɬɹɯ ɛɟɫɩɪɨɜɨɞɧɨɝɨ 
ɞɨɫɬɭɩɚ.  

ȼ ɫɜɹɡɢ ɫ ɨɛɧɚɪɭɠɟɧɢɟɦ ɮɪɚɤɬɚɥɶɧɨɣ 
ɫɬɪɭɤɬɭɪɵ ɬɪɚɮɢɤɚ ɚɤɬɭɚɥɶɧɨɫɬɶ ɩɪɢɨɛɪɟɬɚюɬ 
ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ ɦɟɬɨɞɵ ɢɫɫɥɟɞɨɜɚɧɢɹ 
ɮɪɚɤɬɚɥɶɧɨɫɬɢ ɢ ɭɱɟɬ ɜɥɢɹɧɢɹ ɫɚɦɨɩɨɞɨɛɢɹ  ɩɪɢ  
ɩɟɪɟɞɚɱɟ  ɩɚɤɟɬɧɨɝɨ  ɬɪɚɮɢɤɚ Д1-4]. 

ȼ ɩɨɫɥɟɞɧɢɟ ɞɟɫɹɬɢɥɟɬɢɹ ɩɪɢ ɚɧɚɥɢɡɟ 
ɩɪɨɰɟɫɫɨɜ ɞɥɹ ɪɚɡɥɨɠɟɧɢɹ ɫɢɝɧɚɥɨɜ ɜɦɟɫɬɨ 

ɬɪɚɞɢɰɢɨɧɧɵɯ ɞɥɢɧɧɵɯ ɫɢɧɭɫɨɢɞɚɥɶɧɵɯ ɜɨɥɧ 
ɭɫɩɟɲɧɨ ɢɫɩɨɥɶɡɭюɬɫɹ ɮɭɧɤɰɢɢ ɫ ɝɪɚɮɢɤɨɦ ɬɢɩɚ 
ɧɟɛɨɥɶɲɨɣ ɜɨɥɧɵ (ɜɟɣɜɥɟɬ). Ɍɟɨɪɢɹ ɜɟɣɜɥɟɬɨɜ 
ɹɜɥɹɟɬɫɹ ɦɨɳɧɨɣ ɚɥɶɬɟɪɧɚɬɢɜɨɣ ɚɧɚɥɢɡɭ Ɏɭɪɶɟ ɢ 
ɞɚɟɬ ɛɨɥɟɟ ɝɢɛɤɭю ɬɟɯɧɢɤɭ ɨɛɪɚɛɨɬɤɢ 
ɧɟɝɚɪɦɨɧɢɱɟɫɤɢɯ ɫɢɝɧɚɥɨɜ. Ɉɞɧɨ ɢɡ ɨɫɧɨɜɧɵɯ 
ɩɪɟɢɦɭɳɟɫɬɜ ɜɟɣɜɥɟɬ-ɚɧɚɥɢɡɚ ɡɚɤɥюɱɚɟɬɫɹ ɜ ɬɨɦ, 
ɱɬɨ ɨɧ ɩɨɡɜɨɥɹɟɬ ɡɚɦɟɬɢɬɶ ɯɨɪɨɲɨ 
ɥɨɤɚɥɢɡɨɜɚɧɧɵɟ ɢɡɦɟɧɟɧɢɹ ɫɢɝɧɚɥɚ, ɬɨɝɞɚ ɤɚɤ 
ɚɧɚɥɢɡ Ɏɭɪɶɟ ɷɬɨɝɨ ɧɟ ɩɨɡɜɨɥɹɟɬ. ȼ 
ɤɨɷɮɮɢɰɢɟɧɬɚɯ Ɏɭɪɶɟ ɨɬɪɚɠɚɟɬɫɹ ɩɨɜɟɞɟɧɢɟ 
ɫɢɝɧɚɥɚ ɡɚ ɜɫɟ ɜɪɟɦɹ ɟɝɨ ɫɭɳɟɫɬɜɨɜɚɧɢɹ Дη-7]. 

ȼɟɣɜɥɟɬ-ɚɧɚɥɢɡ  ɞɥɹ  ɨɞɧɨɦɟɪɧɨɝɨ  
ɫɢɝɧɚɥɚ  ɫɨɫɬɨɢɬ  ɢɡ  ɟɝɨ  ɪɚɡɥɨɠɟɧɢɹ  ɩɨ 
ɢɟɪɚɪɯɢɱɟɫɤɨɦɭ  ɛɚɡɢɫɭ, ɫɨɫɬɚɜɥɟɧɧɨɦɭ ɢɡ  
ɫɨɥɢɬɨɧɨɩɨɞɨɛɧɵɯ  ɮɭɧɤɰɢɣ ɫ ɩɨɦɨɳɶю  
ɦɚɫɲɬɚɛɧɵɯ  ɩɪɟɨɛɪɚɡɨɜɚɧɢɣ  ɢ  ɩɟɪɟɧɨɫɨɜ.  
Ʉɚɠɞɚɹ  ɢɡ  ɮɭɧɤɰɢɣ ɛɚɡɢɫɚ ɯɚɪɚɤɬɟɪɢɡɭɟɬ, ɤɚɤ  
ɨɩɪɟɞɟɥɟɧɧɭю ɱɚɫɬɨɬɧɭю ɫɨɫɬɚɜɥɹюɳɭю  
ɫɢɝɧɚɥɚ,  ɬɚɤ  ɢ ɥɨɤɚɥɢɡɚɰɢю  ɷɬɨɣ  
ɫɨɫɬɚɜɥɹюɳɟɣ  ɜɨ  ɜɪɟɦɟɧɢ. Ɍɚɤɢɦ  ɨɛɪɚɡɨɦ,  
ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ  ɞɜɭɦɟɪɧɚɹ  ɪɚɡɜɟɪɬɤɚ  
ɢɫɫɥɟɞɭɟɦɨɝɨ  ɨɞɧɨɦɟɪɧɨɝɨ  ɫɢɝɧɚɥɚ, ɚ ɱɚɫɬɨɬɚ ɢ 
ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ  ɪɚɫɫɦɚɬɪɢɜɚюɬɫɹ  ɜ ɤɚɱɟɫɬɜɟ  
ɧɟɡɚɜɢɫɢɦɵɯ  ɩɟɪɟɦɟɧɧɵɯ.  Эɬɨɬ  ɩɨɞɯɨɞ  ɞɚɟɬ 
ɜɨɡɦɨɠɧɨɫɬɶ ɚɧɚɥɢɡɢɪɨɜɚɬɶ ɫɜɨɣɫɬɜɚ ɫɢɝɧɚɥɚ 
ɨɞɧɨɜɪɟɦɟɧɧɨ ɜɨ ɜɪɟɦɟɧɧɨɦ ɢ ɱɚɫɬɨɬɧɨɦ 
ɩɪɨɫɬɪɚɧɫɬɜɚɯ. ɉɪɨɫɬɪɚɧɫɬɜɟɧɧɨ-ɜɪɟɦɟɧɧɨɣ 
ɫɩɟɤɬɪ ɹɜɥɹɟɬɫɹ ɜɚɠɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɣ 
ɩɪɨɰɟɫɫɨɜ ɜ ɫɥɨɠɧɵɯ  ɧɟɥɢɧɟɣɧɵɯ 
ɞɢɧɚɦɢɱɟɫɤɢɯ ɫɢɫɬɟɦɚɯ ɩɪɢ   ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ 
ɪɚɡɥɢɱɧɵɯ ɜɨɡɦɭɳɚюɳɢɯ  ɮɚɤɬɨɪɨɜ ɜ ɲɢɪɨɤɢɯ 
ɞɢɚɩɚɡɨɧɚɯ  ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨ-ɜɪɟɦɟɧɧɵɯ  ɱɚɫɬɨɬ.   

ȼɟɣɜɥɟɬ-ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ ɩɨɤɚɡɵɜɚɟɬ  
ɜɧɭɬɪɟɧɧюю ɫɬɪɭɤɬɭɪɭ ɧɟɨɞɧɨɪɨɞɧɵɯ  ɩɨɬɨɤɨɜ  
ɞɚɧɧɵɯ   ɢ  ɩɨɡɜɨɥɹɟɬ  ɨɛɧɚɪɭɠɢɬɶ 
ɫɚɦɨɩɨɞɨɛɧɵɟ  ɫɜɨɣɫɬɜɚ  ɬɪɚɮɢɤɚ.  ɉɨ  ɨɰɟɧɤɚɦ,  
ɩɨɥɭɱɟɧɧɵɦ  ɫ ɩɨɦɨɳɶю ɜɟɣɜɥɟɬ-ɚɧɚɥɢɡɚ ɧɚ 
ɤɨɪɨɬɤɢɯ  ɢɧɬɟɪɜɚɥɚɯ ɜɪɟɦɟɧɢ  ɢ  ɫ  ɭɱɟɬɨɦ  
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ɫɚɦɨɩɨɞɨɛɢɹ  ɦɨɠɧɨ  ɜɵɩɨɥɧɢɬɶ  ɩɪɨɝɧɨɡ  
ɫɨɫɬɨɹɧɢɹ ɬɪɚɮɢɤɚ ɧɚ  ɛɨɥɶɲɢɟ  ɜɪɟɦɟɧɧɵɟ  
ɢɧɬɟɪɜɚɥɵ Д8,λЖ. 

ɐɟɥɶю  ɞɚɧɧɨɣ  ɫɬɚɬɶɢ  ɹɜɥɹɟɬɫɹ ɚɧɚɥɢɡ 
UDP-ɬɪɚɮɢɤɚ ɞɥɹ ɜɵɹɜɥɟɧɢɹ ɟɝɨ ɫɚɦɨɩɨɞɨɛɢɹ. ȼ 
ɪɚɛɨɬɟ ɪɟɲɚюɬɫɹ ɡɚɞɚɱɢ ɢɫɫɥɟɞɨɜɚɧɢɹ ɬɪɚɮɢɤɚ ɫ 
ɩɨɦɨɳɶю ɞɢɫɤɪɟɬɧɨɝɨ ɢ ɧɟɩɪɟɪɵɜɧɨɝɨ ɜɟɣɜɥɟɬ-

ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ. Ⱥɧɚɥɢɡ ɜɵɩɨɥɧɟɧ ɜ ɫɪɟɞɟ Matlab 

Wavelet Toolbox. 

Ɋɟɚɥɢɡɚɰɢɢ ɬɪɚɮɢɤɚ   
Ⱦɥɹ ɢɡɭɱɟɧɢɹ ɜɵɛɪɚɧɵ ɞɜɟ ɪɟɚɥɢɡɚɰɢɢ 

ɫɟɬɟɜɨɝɨ  ɬɪɚɮɢɤɚ Д10Ж, ɩɨɥɭɱɟɧɧɵɟ ɜ 
ɭɧɢɜɟɪɫɢɬɟɬɟ ɝɨɪɨɞɚ ɇɚɩɨɥɢ (ɂɬɚɥɢɹ). Сɨɝɥɚɫɧɨ 
ɥɢɰɟɧɡɢɢ ɞɚɧɧɵɟ ɫɜɨɛɨɞɧɨ ɞɨɫɬɭɩɧɵ ɞɥɹ 
ɚɧɚɥɢɡɚ. ɂɡɦɟɪɟɧɢɹ ɩɪɨɜɨɞɢɥɢɫɶ ɤɚɠɞɵɟ 10 

ɦɢɥɥɢɫɟɤɭɧɞ, ɩɨɥɭɱɟɧɨ ɫɜɵɲɟ 1β 000 ɨɬɫɱɟɬɨɜ. 
ȼ ɩɟɪɜɨɦ ɫɥɭɱɚɟ (ɪɹɞ UDPИНη1β) ɢɡɦɟɪɹɥɚɫɶ 
ɡɚɞɟɪɠɤɚ UDP-ɩɚɤɟɬɨɜ ɨɛɴɟɦɨɦ η1β ɛɚɣɬ. 
ȼɬɨɪɨɣ ɪɹɞ (UDP_j512) – ɷɬɨ ɢɡɦɟɪɟɧɢɹ 
ɞɠɢɬɬɟɪɚ ɩɪɢ ɩɟɪɟɞɚɱɟ UDP-ɩɚɤɟɬɨɜ ɨɛɴɟɦɨɦ 
η1β ɛɚɣɬ. Ɉɬɩɪɚɜɢɬɟɥɶ ɢɦɟɥ ADSL-ɞɨɫɬɭɩ (θ40 
Kbps), ɧɚ ɫɬɨɪɨɧɟ ɩɨɥɭɱɚɬɟɥɹ - 100 Mbps 

Ethernet, ɨɩɟɪɚɰɢɨɧɧɚɹ ɫɢɫɬɟɦɚ Linux ɧɚ ɤɚɠɞɨɣ 
ɢɡ ɫɬɨɪɨɧ, ɫɤɨɪɨɫɬɶ ɩɟɪɟɞɚɱɢ 100 ЩЩЬ.  

ɇɚ ɦɚɪɲɪɭɬɟ ɩɪɨɯɨɠɞɟɧɢɹ ɩɚɤɟɬɚ ɞɥɹ 
ɩɪɨɰɟɫɫɚ ɡɚɞɟɪɠɤɢ ɦɨɠɧɨ ɜɵɞɟɥɢɬɶ ɩɨɫɬɨɹɧɧɭю 
ɦɢɧɢɦɚɥɶɧɭю ɫɨɫɬɚɜɥɹюɳɭю, ɨɛɭɫɥɨɜɥɟɧɧɭю 
ɨɬɫɭɬɫɬɜɢɟɦ ɨɱɟɪɟɞɟɣ ɢ ɩɟɪɟɦɟɧɧɭю 
ɫɨɫɬɚɜɥɹюɳɭю, ɜɨɡɧɢɤɚюɳɭю ɢɡ-ɡɚ ɡɚɞɟɪɠɟɤ ɜ 
ɨɱɟɪɟɞɹɯ. Ɂɚɞɟɪɠɤɚ ɢɡɦɟɪɹɟɬɫɹ ɧɚ ɫɬɨɪɨɧɟ 
ɢɫɬɨɱɧɢɤɚ.  

Ɋɢɫɭɧɨɤ 1 – ȼɪɟɦɟɧɧɨɣ ɪɹɞ UDP_d512 

 

 

Ɋɢɫɭɧɨɤ β – ȼɪɟɦɟɧɧɨɣ ɪɹɞ UDP_j512
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Ɉɧɚ ɫɨɫɬɨɢɬ ɢɡ ɜɪɟɦɟɧɢ ɨɛɪɚɛɨɬɤɢ, 
ɜɪɟɦɟɧɢ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ, ɜɪɟɦɟɧɢ ɤɨɦɦɭɬɚɰɢɢ, 
ɜɪɟɦɟɧɢ ɨɠɢɞɚɧɢɹ ɜ ɨɱɟɪɟɞɢ. ɂɡɭɱɚɟɦɵɟ 
ɜɪɟɦɟɧɧɵɟ ɪɹɞɵ ɩɨɤɚɡɚɧɵ ɧɚ ɪɢɫɭɧɤɚɯ 1 ɢ β. 
ɇɢɠɧɢɣ ɭɪɨɜɟɧɶ ɡɚɞɟɪɠɤɢ ɧɚ ɪɢɫɭɧɤɟ 1 
ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɨɬɫɭɬɫɬɜɢю ɨɱɟɪɟɞɟɣ.  

Дɢɫɤɪɟɬɧɵɣ ɜɟɣɜɥɟɬ-ɚɧɚɥɢɡ  
 ȼ ɷɬɨɦ ɪɚɡɞɟɥɟ ɜɵɩɨɥɧɟɧ ɞɢɫɤɪɟɬɧɵɣ 

ɜɟɣɜɥɟɬ-ɚɧɚɥɢɡ ɫɟɬɟɜɨɝɨ ɬɪɚɮɢɤɚ ɫ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɜɟɣɜɥɟɬɚ coifγ ɢ ɩɪɢ ɪɚɡɥɨɠɟɧɢɢ 
ɫɢɝɧɚɥɚ ɞɨ ɭɪɨɜɧɹ η.  ɇɚ ɪɢɫɭɧɤɟ γ ɩɨɤɚɡɚɧɵ 

ɝɪɚɮɢɤɢ ɫɢɝɧɚɥɚ UDPИНη1β ɢ ɜɟɣɜɥɟɬ-

ɤɨɷɮɮɢɰɢɟɧɬɨɜ. Ʉɨɥɟɛɚɧɢɹ ɫɢɝɧɚɥɚ ɩɪɨɢɫɯɨɞɹɬ ɫ 
ɜɵɫɨɤɨɣ ɱɚɫɬɨɬɨɣ ɢ ɧɟ ɡɚɦɟɬɧɵ ɧɚ ɝɪɚɮɢɤɟ. 
ɂɡɭɱɚɟɦɵɣ ɫɢɝɧɚɥ UDPИНη1β ɟɫɬɶ ɫɭɦɦɚ 
ɚɩɩɪɨɤɫɢɦɢɪɭюɳɢɯ ɤɨɷɮɮɢɰɢɟɧɬɨɜ 5a  ɢ 
ɞɟɬɚɥɢɡɢɪɭюɳɢɯ  ɤɨɷɮɮɢɰɢɟɧɬɨɜ 521 ,...,, ddd . ȼ 
ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɪɢɫɭɧɤɚ 4 ɜ ɨɞɧɨɦ ɨɤɧɟ ɢɡɨɛɪɚɠɟɧ 
ɢɫɫɥɟɞɭɟɦɵɣ ɫɢɝɧɚɥ ɢ ɟɝɨ ɚɩɩɪɨɤɫɢɦɚɰɢɹ ɩɨɫɥɟ 
ɭɞɚɥɟɧɢɹ Ƚɚɭɫɫɨɜɫɤɨɝɨ ɲɭɦɚ (ɨɩɟɪɚɰɢɹ De-

noise).  

 

 
Ɋɢɫɭɧɨɤ γ – Ƚɪɚɮɢɤɢ ɫɢɝɧɚɥɚ UDPИНη1β ɢ ɜɟɣɜɥɟɬ-ɤɨɷɮɮɢɰɢɟɧɬɨɜ

   

 
Ɋɢɫɭɧɨɤ 4 – Ⱥɩɩɪɨɤɫɢɦɚɰɢɹ ɪɹɞɚ UDPИНη1β ɢ ɫɩɟɤɬɪɨɝɪɚɦɦɚ
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30 

 

 
 

 
Ɋɢɫɭɧɨɤ η – Сɬɚɬɢɫɬɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɪɹɞɚ UDP_d512 

 

ȼ ɧɢɠɧɟɣ ɱɚɫɬɢ ɪɢɫɭɧɤɚ 4 ɩɨɤɚɡɚɧɚ 
ɫɩɟɤɬɪɨɝɪɚɦɦɚ ɞɢɫɤɪɟɬɧɨɝɨ ɜɟɣɜɥɟɬ-

ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ. ȼɢɞɧɨ, ɱɬɨ ɫɢɝɧɚɥ UDP_d512 

ɢɦɟɟɬ ɤɨɥɟɛɚɬɟɥɶɧɵɣ ɯɚɪɚɤɬɟɪ ɢ ɫɚɦɨɩɨɞɨɛɧɭю 
ɫɬɪɭɤɬɭɪɭ ɧɚ ɜɫɟɯ ɩɹɬɢ ɭɪɨɜɧɹɯ. ɇɚ ɪɢɫɭɧɤɟ η 
ɫɧɚɱɚɥɚ ɢɡɨɛɪɚɠɟɧ ɝɪɚɮɢɤ ɨɬɥɢɱɢɣ ɦɟɠɞɭ 
ɢɫɯɨɞɧɵɦ ɫɢɝɧɚɥɨɦ ɢ ɟɝɨ ɚɩɩɪɨɤɫɢɦɚɰɢɟɣ, ɡɚɬɟɦ 
ɩɪɢɜɟɞɟɧɵ ɫɬɚɬɢɫɬɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɪɹɞɚ 
UDP_d512. 

ɇɚ ɪɢɫɭɧɤɟ θ ɩɨɤɚɡɚɧɵ ɝɪɚɮɢɤɢ ɫɢɝɧɚɥɚ 
UDP_jη1β ɢ ɜɟɣɜɥɟɬ-ɤɨɷɮɮɢɰɢɟɧɬɨɜ. ɂɡɭɱɚɟɦɵɣ 
ɫɢɝɧɚɥ UDP_jη1β ɟɫɬɶ ɫɭɦɦɚ 
ɚɩɩɪɨɤɫɢɦɢɪɭюɳɢɯ ɤɨɷɮɮɢɰɢɟɧɬɨɜ 5a  ɢ 
ɞɟɬɚɥɢɡɢɪɭюɳɢɯ  ɤɨɷɮɮɢɰɢɟɧɬɨɜ 521 ,...,, ddd . ȼ 

ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɪɢɫɭɧɤɚ 7 ɩɨɤɚɡɚɧ ɢɫɫɥɟɞɭɟɦɵɣ 
ɫɢɝɧɚɥ ɢ ɟɝɨ ɚɩɩɪɨɤɫɢɦɚɰɢɹ ɩɨɫɥɟ ɭɞɚɥɟɧɢɹ 
ɲɭɦɚ. ȼ ɧɢɠɧɟɣ ɱɚɫɬɢ ɪɢɫɭɧɤɚ 7 ɩɨɤɚɡɚɧɚ 
ɫɩɟɤɬɪɨɝɪɚɦɦɚ ɞɢɫɤɪɟɬɧɨɝɨ ɜɟɣɜɥɟɬ-

ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ. Сɢɝɧɚɥ UDP_jη1β ɢɦɟɟɬ 
ɤɨɥɟɛɚɬɟɥɶɧɵɣ ɯɚɪɚɤɬɟɪ ɢ ɫɚɦɨɩɨɞɨɛɧɭю 
ɫɬɪɭɤɬɭɪɭ ɧɚ ɜɫɟɯ ɩɹɬɢ ɭɪɨɜɧɹɯ. ɇɚ 
ɫɩɟɤɬɪɨɝɪɚɦɦɟ ɨɬɱɟɬɥɢɜɨ ɜɢɞɧɵ ɪɟɡɤɢɟ ɜɫɩɥɟɫɤɢ 
ɫɢɝɧɚɥɚ. ȼ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɪɢɫɭɧɤɚ 8 ɩɨɤɚɡɚɧ 
ɝɪɚɮɢɤ ɨɬɥɢɱɢɣ ɦɟɠɞɭ ɢɫɯɨɞɧɵɦ ɢ  
ɚɩɩɪɨɤɫɢɦɢɪɨɜɚɧɧɵɦ ɫɢɝɧɚɥɚɦɢ, ɧɢɠɟ 
ɩɪɢɜɟɞɟɧɵ ɫɬɚɬɢɫɬɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɪɹɞɚ 
UDP_j512.
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Ɋɢɫɭɧɨɤ θ – Ƚɪɚɮɢɤɢ ɫɢɝɧɚɥɚ UDP_jη1β ɢ ɜɟɣɜɥɟɬ-ɤɨɷɮɮɢɰɢɟɧɬɨɜ 

 
Ɋɢɫɭɧɨɤ 7 – Ⱥɩɩɪɨɤɫɢɦɚɰɢɹ ɪɹɞɚ UDP_jη1β ɢ ɫɩɟɤɬɪɨɝɪɚɦɦɚ 
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Ɋɢɫɭɧɨɤ 8 – Сɬɚɬɢɫɬɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɪɹɞɚ UDP_j512

  

ɇɟɩɪɟɪɵɜɧɵɣ ɜɟɣɜɥɟɬ-ɚɧɚɥɢɡ  
ȼ ɷɬɨɦ ɪɚɡɞɟɥɟ ɜɵɩɨɥɧɟɧ ɧɟɩɪɟɪɵɜɧɵɣ 

ɜɟɣɜɥɟɬ-ɚɧɚɥɢɡ ɫɟɬɟɜɨɝɨ ɬɪɚɮɢɤɚ ɫ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɜɟɣɜɥɟɬɚ coifγ.  ɇɚ ɪɢɫɭɧɤɟ λ 
ɩɨɤɚɡɚɧ ɝɪɚɮɢɤ ɫɢɝɧɚɥɚ UDPИНη1β, ɟɝɨ 
ɫɩɟɤɬɪɨɝɪɚɦɦɚ, ɝɪɚɮɢɤ ɫɪɟɞɧɟɣ ɫɬɪɨɤɢ 
ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɪɚɡɥɨɠɟɧɢɹ ɧɚ ɭɪɨɜɧɟ a=γβ ɢ 
ɢɡɨɛɪɚɠɟɧɢɟ ɥɨɤɚɥɶɧɵɯ ɦɚɤɫɢɦɭɦɨɜ 
ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɧɚ ɤɚɠɞɨɦ ɭɪɨɜɧɟ ɦɚɫɲɬɚɛɚ ɨɬ 1 
ɞɨ θ4. ɇɚ ɫɩɟɤɬɪɨɝɪɚɦɦɟ ɫɢɝɧɚɥɚ ɨɬɱɟɬɥɢɜɨ 
ɩɪɨɫɦɚɬɪɢɜɚɟɬɫɹ ɟɝɨ ɤɨɥɟɛɚɬɟɥɶɧɵɣ ɯɚɪɚɤɬɟɪ ɢ 
ɫɚɦɨɩɨɞɨɛɧɚɹ ɫɬɪɭɤɬɭɪɚ. 

ɇɚ ɪɢɫɭɧɤɟ 10 ɩɨɤɚɡɚɧ ɝɪɚɮɢɤ ɫɢɝɧɚɥɚ 
UDP_jη1β, ɫɩɟɤɬɪɨɝɪɚɦɦɚ, ɝɪɚɮɢɤ ɫɪɟɞɧɟɣ ɫɬɪɨɤɢ 
ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɪɚɡɥɨɠɟɧɢɹ ɧɚ ɭɪɨɜɧɟ a=γβ ɢ 
ɢɡɨɛɪɚɠɟɧɢɟ ɥɨɤɚɥɶɧɵɯ ɦɚɤɫɢɦɭɦɨɜ 
ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɧɚ ɤɚɠɞɨɦ ɭɪɨɜɧɟ ɦɚɫɲɬɚɛɚ ɨɬ 1 
ɞɨ θ4. ɇɚ ɫɩɟɤɬɪɨɝɪɚɦɦɟ ɫɢɝɧɚɥɚ ɨɬɱɟɬɥɢɜɨ 

ɩɪɨɫɦɚɬɪɢɜɚɟɬɫɹ ɟɝɨ ɤɨɥɟɛɚɬɟɥɶɧɵɣ ɯɚɪɚɤɬɟɪ ɢ 
ɫɚɦɨɩɨɞɨɛɧɚɹ ɫɬɪɭɤɬɭɪɚ.  

ȼɵɜɨɞɵ  
Ⱦɥɹ ɩɪɨɰɟɫɫɨɜ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ ɩɚɤɟɬɧɵɦ 

ɬɪɚɮɢɤɨɦ, ɯɚɪɚɤɬɟɪɧɨ ɨɛɧɚɪɭɠɟɧɧɨɟ ɧɚ ɩɪɚɤɬɢɤɟ 
ɫɜɨɣɫɬɜɨ ɫɚɦɨɩɨɞɨɛɢɹ. ȼ ɫɜɹɡɢ ɫ ɷɬɨɣ 
ɨɫɨɛɟɧɧɨɫɬɶю ɫɟɬɟɜɵɯ ɩɪɨɰɟɫɫɨɜ ɚɤɬɭɚɥɶɧɨɣ 
ɹɜɥɹɟɬɫɹ ɪɚɡɪɚɛɨɬɤɚ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɦɟɬɨɞɨɜ 
ɢɫɫɥɟɞɨɜɚɧɢɹ  ɫɨɜɪɟɦɟɧɧɨɝɨ ɬɪɚɮɢɤɚ.  

ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɜɵɩɨɥɧɟɧɨ ɞɢɫɤɪɟɬɧɨɟ ɢ 
ɧɟɩɪɟɪɵɜɧɨɟ ɜɟɣɜɥɟɬ-ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɞɥɹ 
ɜɪɟɦɟɧɧɵɯ ɪɹɞɨɜ Д10Ж ɡɚɞɟɪɠɤɢ ɢ ɞɠɢɬɬɟɪɚ UDP-

ɩɚɤɟɬɨɜ ɨɛɴɟɦɨɦ η1β ɛɚɣɬ. С ɩɨɦɨɳɶю ɜɟɣɜɥɟɬ-

ɚɧɚɥɢɡɚ ɜɵɹɜɥɟɧ  ɤɨɥɟɛɚɬɟɥɶɧɵɣ ɯɚɪɚɤɬɟɪ 
ɢɡɭɱɚɟɦɵɯ ɫɢɝɧɚɥɨɜ ɢ ɢɯ ɫɚɦɨɩɨɞɨɛɧɚɹ 
ɫɬɪɭɤɬɭɪɚ. ɉɟɪɫɩɟɤɬɢɜɧɵɦ ɧɚɩɪɚɜɥɟɧɢɟɦ 
ɢɫɫɥɟɞɨɜɚɧɢɣ ɹɜɥɹɟɬɫɹ ɜɟɣɜɥɟɬ-ɚɧɚɥɢɡ ɫɜɨɣɫɬɜ 
ɩɨɬɨɤɨɜ ɬɪɚɮɢɤɚ ɪɟɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ.  
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Ɋɢɫɭɧɨɤ λ – ɇɟɩɪɟɪɵɜɧɵɣ ɜɟɣɜɥɟɬ-ɚɧɚɥɢɡ ɪɹɞɚ UDP_d512 

 

 
Ɋɢɫɭɧɨɤ 10 – ɇɟɩɪɟɪɵɜɧɵɣ ɜɟɣɜɥɟɬ-ɚɧɚɥɢɡ ɪɹɞɚ UDP_j512  
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Ȼɟɥɶɤɨɜ Ⱦ.ȼ., ȿɞɟɦɫɤɚɹ ȿ.ɇ. ɂɫɫɥɟɞɨɜɚɧɢɟ UDP-ɬɪɚɮɢɤɚ ɜ ɫɪɟɞɟ MКЭХКЛ АКvОХОЭ TooХЛoб. 
Мɧɨɝɨɱɢɫɥɟɧɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɚɤɟɬɧɨɝɨ ɬɪɚɮɢɤɚ ɤɨɦɩɶɸɬɟɪɧɵх ɫɟɬɟɣ ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ, ɱɬɨ 
ɷɬɨ – ɮɪɚɤɬɚɥɶɧɵɣ ɩɪɨɰɟɫɫ ɢ ɟɝɨ Мɚɪɤɨɜɫɤɢɟ ɦɨɞɟɥɢ ɧɟɷɮɮɟɤɬɢɜɧɵ. ɉɨɷɬɨɦɭ ɜɚɠɧɨɣ ɧɚɭɱɧɨɣ 
ɡɚɞɚɱɟɣ ɹɜɥɹɟɬɫɹ ɚɧɚɥɢɡ ɫɨɜɪɟɦɟɧɧɨɝɨ ɫɟɬɟɜɨɝɨ ɬɪɚɮɢɤɚ. Ⱦɚɧɧɚɹ ɫɬɚɬɶɹ ɩɪɟɞɫɬɚɜɥɹɟɬ 
ɪɟɡɭɥɶɬɚɬɵ ɚɧɚɥɢɡɚ UDP-ɬɪɚɮɢɤɚ, ɜɵɩɨɥɧɟɧɧɵɟ ɜ ɫɪɟɞɟ MКtХКЛ Wavelet Toolbox. 

 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɮɪɚɤɬɚɥɶɧɵɣ ɬɪɚɮɢɤ, ɜɟɣɜɥɟɬ-ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ ɫɢɝɧɚɥɚ, ɫɚɦɨɩɨɞɨɛɢɟ. 
 

Belkov D.V., Edemskaya E.N. Research of UDP-traffic in the Matlab Wavelet Toolbox. Numerous 

researches of the packets traffic in the computer networks testify, what it - a fractal process and his 

Markov models are ineffective. An important scientific task is therefore been by the analysis of the 

modern network traffic. The given article presents the results of the analysis UDP-traffic, executed in the 

Matlab Wavelet Toolbox environment.  

Keywords: Fractal traffic, discreet wavelet decomposition for the signal, continuous wavelet 

decomposition for the signal, self-similarity. 
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