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ɍȾɄ 004.7 

Ⱥɧɚɥɢɡ UDP-ɬɪɚɮɢɤɚ 

Ȼɟɥɶɤɨɜ Ⱦ.ȼ., ȿɞɟɦɫɤɚɹ ȿ.ɇ. 
Ⱦɨɧɟцɤɢɣ ɧɚцɢɨɧɚɥɶɧɵɣ ɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ 

belkov65@list.ru 

Ȼɟɥɶɤɨɜ Ⱦ.ȼ., ȿɞɟɦɫɤɚɹ ȿ.ɇ. Ⱥɧɚɥɢɡ UDP-ɬɪɚɮɢɤɚ. ȼ ɞаɧɧɨɣ ɪаɛɨɬɟ ɞɥя ɪɟаɥɢɡаɰɢɣ 
ɩɪɨɰɟɫɫа ɡаɞɟɪɠɤɢ ɢ ɞɠɢɬɬɟɪа UDP-ɩаɤɟɬɨɜ ɨɛɴɟɦɨɦ 64 ɢ 512 ɛаɣɬ ɜɵɩɨɥɧɟɧ аɧаɥɢɡ 
ɩɥɨɬɧɨɫɬɢ ɪаɫɩɪɟɞɟɥɟɧɢя, аɜɬɨɤɨɪɪɟɥяɰɢɨɧɧɵɯ ɮɭɧɤɰɢɣ ɢ ɷɧɟɪɝɟɬɢчɟɫɤɢɯ ɫɩɟɤɬɪɨɜ. 
ɇаɣɞɟɧɵ ɡɧачɟɧɢя ɩɨɤаɡаɬɟɥя ɏɟɪɫɬа H. ɉɨɥɭчɟɧɵ ɫɥɟɞɭɸɳɢɟ ɪɟɡɭɥɶɬаɬɵ. Иɡɭчаɟɦɵɟ 
ɜɪɟɦɟɧɧɵɟ ɪяɞɵ ɧɟ ɩɨɞчɢɧяɸɬɫя ɧɨɪɦаɥɶɧɨɦɭ ɪаɫɩɪɟɞɟɥɟɧɢɸ, ɪяɞɵ ɧɟ ɨɛɥаɞаɸɬ 
ɷɤɫɩɨɧɟɧɰɢаɥɶɧɨ ɫɩаɞаɸɳɟɣ ȺɄɎ, ɫɜɨɣɫɬɜɟɧɧɨɣ ɫɥɭчаɣɧɵɦ ɪяɞаɦ. Ⱦɥя ɩɪɨɰɟɫɫа ɡаɞɟɪɠɤɢ 
ɩаɤɟɬɨɜ ɨɛɴɟɦɨɦ 64 ɛаɣɬ ɜɵɩɨɥɧяɟɬɫя ɭɫɥɨɜɢɟ 0,5<H<1, ɞɥя ɩаɤɟɬɨɜ ɨɛɴɟɦɨɦ 512 ɛаɣɬ 
ɜɵɩɨɥɧяɟɬɫя ɭɫɥɨɜɢɟ 0<H<0,5. Ⱦɥя ɞɠɢɬɬɟɪа ɩɪɢ ɩɟɪɟɞачɟ ɩаɤɟɬɨɜ ɨɛɴɟɦɨɦ 64 ɛаɣɬ ɢ 
512 ɛаɣɬ ɩɨɤаɡаɬɟɥɶ ɏɟɪɫɬа ɛɥɢɡɨɤ ɤ ɡɧачɟɧɢɸ 0,5 – ɪяɞɵ яɜɥяɸɬɫя ɫɥɭчаɣɧɵɦɢ. 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: UDP-ɩаɤɟɬɵ, ɬɪаɮɢɤ, ɩɥɨɬɧɨɫɬɶ ɪаɫɩɪɟɞɟɥɟɧɢя, аɜɬɨɤɨɪɪɟɥяɰɢɨɧɧая 
ɮɭɧɤɰɢя, ɷɧɟɪɝɟɬɢчɟɫɤɢɣ ɫɩɟɤɬɪ, ɩɨɤаɡаɬɟɥɶ ɏɟɪɫɬа. 

 

ȼɜɟɞɟɧɢɟ 

Ɇɧɨɝɨɱɢɫɥɟɧɧɵɟ  ɢɫɫɥɟɞɨɜɚɧɢɹ Д1-5] 

ɬɪɚɮɢɤɚ  ɤɨɦɩɶɸɬɟɪɧɵɯ  ɫɟɬɟɣ  ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ  
ɨ  ɬɨɦ, ɱɬɨ  ɨɧ ɨɛɥɚɞɚɟɬ ɫɜɨɣɫɬɜɨɦ ɦɚɫɲɬɚɛɧɨɣ 
ɢɧɜɚɪɢɚɧɬɧɨɫɬɢ - ɢɦɟɟɬ ɨɫɨɛɭɸ ɮɪɚɤɬɚɥɶɧɭɸ 
(ɫɚɦɨɩɨɞɨɛɧɭɸ) ɫɬɪɭɤɬɭɪɭ,  ɫɨɯɪɚɧɹɸɳɭɸɫɹ ɧɚ 
ɪɚɡɧɵɯ ɦɚɫɲɬɚɛɚɯ. ȼ ɩɪɨцɟɫɫɟ ɩɟɪɟɞɚɱɢ 
ɜɨɡɧɢɤɚɸɬ ɛɨɥɶɲɢɟ ɜɫɩɥɟɫɤɢ ɩɪɢ  ɨɬɧɨɫɢɬɟɥɶɧɨ 
ɧɢɡɤɨɦ ɫɪɟɞɧɟɦ  ɭɪɨɜɧɟ  ɬɪɚɮɢɤɚ.  Ⱦɚɧɧɨɟ  
ɹɜɥɟɧɢɟ, ɤɨɬɨɪɨɟ ɡɧɚɱɢɬɟɥɶɧɨ ɜɥɢɹɟɬ ɧɚ ɩɨɬɟɪɢ, 
ɡɚɞɟɪɠɤɢ ɢ ɞɠɢɬɬɟɪ ɩɚɤɟɬɨɜ, ɧɟ ɭɱɢɬɵɜɚɟɬɫɹ ɜ 
ɤɥɚɫɫɢɱɟɫɤɨɣ ɬɟɨɪɢɢ ɬɟɥɟɬɪɚɮɢɤɚ. Ɋɚɫɱɟɬ 
ɩɚɪɚɦɟɬɪɨɜ ɫɢɫɬɟɦɵ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɢɧɮɨɪɦɚцɢɢ, 
ɩɪɟɞɧɚɡɧɚɱɟɧɧɨɣ ɞɥɹ ɨɛɪɚɛɨɬɤɢ ɫɟɬɟɜɨɝɨ 
ɬɪɚɮɢɤɚ, ɩɨ ɤɥɚɫɫɢɱɟɫɤɢɦ ɮɨɪɦɭɥɚɦ ɞɚɟɬ 
ɧɟɤɨɪɪɟɤɬɧɵɟ, ɧɟɨɩɪɚɜɞɚɧɧɨ ɨɩɬɢɦɢɫɬɢɱɟɫɤɢɟ 
ɪɟɡɭɥɶɬɚɬɵ. Ⱥɥɝɨɪɢɬɦɵ ɨɛɪɚɛɨɬɤɢ ɬɪɚɮɢɤɚ, 
ɫɨɡɞɚɧɧɵɟ ɞɥɹ ɪɚɛɨɬɵ ɫ ɩɪɨɫɬɟɣɲɢɦ ɩɨɬɨɤɨɦ 
ɧɟɷɮɮɟɤɬɢɜɧɵ ɞɥɹ ɮɪɚɤɬɚɥɶɧɵɯ ɩɨɬɨɤɨɜ. 

ɋɢɬɭɚцɢɹ, ɫɥɨɠɢɜɲɚɹɫɹ ɜ ɫɨɜɪɟɦɟɧɧɵɯ 
ɤɨɦɩɶɸɬɟɪɧɵɯ ɫɟɬɹɯ, ɧɚɥɢɱɢɟ ɛɨɥɶɲɨɝɨ 
ɤɨɥɢɱɟɫɬɜɚ ɫɟɬɟɜɵɯ ɦɚɪɲɪɭɬɨɜ ɧɚ ɤɨɬɨɪɵɯ 
ɩɟɪɢɨɞɢɱɟɫɤɢ ɜɨɡɧɢɤɚɸɬ ɪɟɡɤɢɟ ɤɨɥɟɛɚɧɢɹ 
ɡɚɞɟɪɠɤɢ ɜ ɩɟɪɟɞɚɱɟ ɞɚɧɧɵɯ ɢ ɛɨɥɶɲɢɟ ɩɨɬɟɪɢ 
ɩɚɤɟɬɨɜ, ɩɨɹɜɥɟɧɢɟ ɧɨɜɵɯ ɫɜɨɣɫɬɜ ɫɟɬɟɜɨɝɨ 
ɬɪɚɮɢɤɚ, ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɨɛɟɫɩɟɱɟɧɢɹ ɜɵɫɨɤɨɝɨ 
ɤɚɱɟɫɬɜɚ ɨɛɫɥɭɠɢɜɚɧɢɹ ɩɪɢɥɨɠɟɧɢɣ, ɞɟɥɚɸɬ 
ɚɤɬɭɚɥɶɧɵɦ ɫɬɚɬɢɫɬɢɱɟɫɤɢɣ ɚɧɚɥɢɡ ɫɟɬɟɜɨɝɨ 
ɬɪɚɮɢɤɚ. 

ɐɟɥɶɸ ɧɚɫɬɨɹɳɟɣ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ 
ɢɫɫɥɟɞɨɜɚɧɢɟ ɫɬɪɭɤɬɭɪɵ ɬɪɚɮɢɤɚ, ɧɚɩɪɚɜɥɟɧɧɨɟ 

ɧɚ ɜɵɹɜɥɟɧɢɟ ɟɝɨ ɯɚɪɚɤɬɟɪɧɵɯ ɨɫɨɛɟɧɧɨɫɬɟɣ. 
ɂɡɭɱɚɟɬɫɹ ɨɞɢɧ ɢɡ ɨɫɧɨɜɧɵɯ ɫɟɬɟɜɵɯ ɩɪɨцɟɫɫɨɜ 
– ɩɪɨцɟɫɫ ɡɚɞɟɪɠɤɢ ɩɚɤɟɬɨɜ, ɤɨɬɨɪɵɣ ɫɥɭɠɢɬ ɞɥɹ 
ɩɨɥɭɱɟɧɢɹ ɢɧɮɨɪɦɚцɢɢ ɨ ɫɨɫɬɨɹɧɢɢ ɫɟɬɢ 
ɦɟɬɨɞɨɦ “ɱɟɪɧɨɝɨ ɹɳɢɤɚ”, ɤɨɝɞɚ ɱɟɪɟɡ ɫɟɬɶ 

ɩɪɨɩɭɫɤɚɟɬɫɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɩɚɤɟɬɨɜ, ɢ ɧɚ 
ɨɫɧɨɜɚɧɢɢ ɜɪɟɦɟɧɢ ɢɯ ɩɪɨɯɨɠɞɟɧɢɹ ɞɨ 
ɭɞɚɥɟɧɧɨɝɨ ɭɡɥɚ ɞɟɥɚɸɬɫɹ ɜɵɜɨɞɵ ɨ ɡɚɝɪɭɡɤɟ 
ɫɟɬɢ.  

ȼ ɪɚɛɨɬɟ ɪɟɲɚɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ: 
ɨцɟɧɢɜɚɸɬɫɹ ɩɥɨɬɧɨɫɬɢ ɪɚɫɩɪɟɞɟɥɟɧɢɹ, 
ɚɜɬɨɤɨɪɪɟɥɹцɢɨɧɧɵɟ ɮɭɧɤцɢɢ (ȺɄɎ), 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɫɩɟɤɬɪɵ ɢɡɭɱɚɟɦɵɯ ɜɪɟɦɟɧɧɵɯ 
ɪɹɞɨɜ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɬɟɩɟɧɶ ɮɪɚɤɬɚɥɶɧɨɫɬɢ 
(ɩɨɤɚɡɚɬɟɥɶ ɏɟɪɫɬɚ). ɂɫɫɥɟɞɨɜɚɧɢɹ ɜɵɩɨɥɧɟɧɵ ɜ 
ɫɪɟɞɟ MatLab.  

ɋɬɚɬɢɫɬɢɱɟɫɤɢɣ ɚɧɚɥɢɡ ɬɪɚɮɢɤɚ   
Ⱦɥɹ ɢɡɭɱɟɧɢɹ ɜɵɛɪɚɧɵ ɞɜɟ ɪɟɚɥɢɡɚцɢɢ 

ɫɟɬɟɜɨɝɨ  ɬɪɚɮɢɤɚ Д6Ж, ɩɨɥɭɱɟɧɧɵɟ ɜ 2007 ɝɨɞɭ ɜ 
ɭɧɢɜɟɪɫɢɬɟɬɟ ɝɨɪɨɞɚ ɇɚɩɨɥɢ (ɂɬɚɥɢɹ). ɋɨɝɥɚɫɧɨ 
ɥɢцɟɧɡɢɢ ɞɚɧɧɵɟ ɫɜɨɛɨɞɧɨ ɞɨɫɬɭɩɧɵ ɞɥɹ 
ɚɧɚɥɢɡɚ. ɂɡɦɟɪɟɧɢɹ ɩɪɨɜɨɞɢɥɢɫɶ ɤɚɠɞɵɟ 10 
ɦɢɥɥɢɫɟɤɭɧɞ, ɩɨɥɭɱɟɧɨ ɫɜɵɲɟ 12 000 ɨɬɫɱɟɬɨɜ. 
ȼ ɩɟɪɜɨɦ ɫɥɭɱɚɟ (ɪɹɞɵ UDPИН64 ɢ UDP_j64) 

ɢɡɦɟɪɹɥɢɫɶ ɡɚɞɟɪɠɤɚ ɢ ɞɠɢɬɬɟɪ  UDP-ɩɚɤɟɬɨɜ 
ɨɛɴɟɦɨɦ 64 ɛɚɣɬ, ɜɨ ɜɬɨɪɨɦ ɫɥɭɱɚɟ (ɪɹɞɵ 
UDPИН512 ɢ UDP_j512) ɢɡɦɟɪɹɥɢɫɶ ɡɚɞɟɪɠɤɚ ɢ 
ɞɠɢɬɬɟɪ UDP-ɩɚɤɟɬɨɜ ɨɛɴɟɦɨɦ 512 ɛɚɣɬ. 
Ɉɬɩɪɚɜɢɬɟɥɶ ɢɦɟɥ ADSL-ɞɨɫɬɭɩ (640 KЛЩЬ), ɧɚ 
ɫɬɨɪɨɧɟ ɩɨɥɭɱɚɬɟɥɹ - 100 Mbps Ethernet, 

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

ɇɟɨɛɯɨɞɢɦɨ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɞɥɹ ɩɪɨцɟɫɫɚ 
ɡɚɞɟɪɠɤɢ ɧɚ ɦɚɪɲɪɭɬɟ ɩɪɨɯɨɠɞɟɧɢɹ ɩɚɤɟɬɚ 
ɦɨɠɧɨ ɜɵɞɟɥɢɬɶ ɩɨɫɬɨɹɧɧɭɸ ɦɢɧɢɦɚɥɶɧɭɸ 
ɫɨɫɬɚɜɥɹɸɳɭɸ, ɨɛɭɫɥɨɜɥɟɧɧɭɸ ɨɬɫɭɬɫɬɜɢɟɦ 
ɨɱɟɪɟɞɟɣ ɢ ɩɟɪɟɦɟɧɧɭɸ ɫɨɫɬɚɜɥɹɸɳɭɸ, 
ɜɨɡɧɢɤɚɸɳɭɸ ɢɡ-ɡɚ ɡɚɞɟɪɠɟɤ ɜ ɨɱɟɪɟɞɹɯ. 
Зɚɞɟɪɠɤɚ ɢɡɦɟɪɹɟɬɫɹ ɧɚ ɫɬɨɪɨɧɟ ɢɫɬɨɱɧɢɤɚ. Ɉɧɚ 
ɫɤɥɚɞɵɜɚɟɬɫɹ ɢɡ ɜɪɟɦɟɧɢ ɨɛɪɚɛɨɬɤɢ, ɜɪɟɦɟɧɢ 
ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ, ɜɪɟɦɟɧɢ ɤɨɦɦɭɬɚцɢɢ, ɜɪɟɦɟɧɢ 
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ɨɠɢɞɚɧɢɹ ɜ ɨɱɟɪɟɞɢ. ɂɡɭɱɚɟɦɵɟ ɜɪɟɦɟɧɧɵɟ ɪɹɞɵ 
ɩɨɤɚɡɚɧɵ ɧɚ ɪɢɫɭɧɤɚɯ 1-4.  

 
Ɋɢɫɭɧɨɤ 1 - Зɚɞɟɪɠɤɚ ɩɪɢ ɩɟɪɟɞɚɱɟ ɩɚɤɟɬɨɜ 

ɨɛɴɟɦɨɦ 64 ɛɚɣɬ 

 

 
Ɋɢɫɭɧɨɤ 2 - Ⱦɠɢɬɬɟɪ ɩɪɢ ɩɟɪɟɞɚɱɟ ɩɚɤɟɬɨɜ 

ɨɛɴɟɦɨɦ 64 ɛɚɣɬ 

 

 
Ɋɢɫɭɧɨɤ 3 - Зɚɞɟɪɠɤɚ ɩɪɢ ɩɟɪɟɞɚɱɟ ɩɚɤɟɬɨɜ 

ɨɛɴɟɦɨɦ 512 ɛɚɣɬ 

 
Ɋɢɫɭɧɨɤ 4 - Ⱦɠɢɬɬɟɪ ɩɪɢ ɩɟɪɟɞɚɱɟ ɩɚɤɟɬɨɜ 

ɨɛɴɟɦɨɦ 512 ɛɚɣɬ 

 

Ɉцɟɧɤɚ ɩɥɨɬɧɨɫɬɟɣ ɪɚɫɩɪɟɞɟɥɟɧɢɹ 
ɩɪɨɜɨɞɢɬɫɹ  ɧɚ  ɨɫɧɨɜɚɧɢɢ  ɝɢɫɬɨɝɪɚɦɦ 
ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɱɚɫɬɨɬ, ɩɨɤɚɡɚɧɧɵɯ ɧɚ ɪɢɫɭɧɤɚɯ 
5-8. 

 
Ɋɢɫɭɧɨɤ 5 - ɉɥɨɬɧɨɫɬɶ ɪɚɫɩɪɟɞɟɥɟɧɢɹ 

ɜɪɟɦɟɧɧɨɝɨ ɪɹɞɚ UDPИН64  

 
Ɋɢɫɭɧɨɤ 6 - ɉɥɨɬɧɨɫɬɶ ɪɚɫɩɪɟɞɟɥɟɧɢɹ 

ɜɪɟɦɟɧɧɨɝɨ ɪɹɞɚ UDPИУ64 
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Ɋɢɫɭɧɨɤ 7 - ɉɥɨɬɧɨɫɬɶ ɪɚɫɩɪɟɞɟɥɟɧɢɹ 

ɜɪɟɦɟɧɧɨɝɨ ɪɹɞɚ UDPИН512 

 

 
Ɋɢɫɭɧɨɤ 8 - ɉɥɨɬɧɨɫɬɶ ɪɚɫɩɪɟɞɟɥɟɧɢɹ 

ɜɪɟɦɟɧɧɨɝɨ ɪɹɞɚ UDPИУ512 

 

ȼɪɟɦɟɧɧɵɟ ɪɹɞɵ UDP_d64, UDP_d512, 

UDP_j512 ɧɟ ɩɨɞɱɢɧɹɸɬɫɹ ɧɨɪɦɚɥɶɧɨɦɭ 
ɪɚɫɩɪɟɞɟɥɟɧɢɸ. Ɋɹɞ UDP_j64 ɛɥɢɡɨɤ ɤ 
ɫɥɭɱɚɣɧɨɦɭ. 

ȼ ɪɚɛɨɬɟ ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ  
ɨɛɥɚɞɚɸɬ ɜɪɟɦɟɧɧɵɟ  ɪɹɞɵ ɦɟɞɥɟɧɧɨ 
ɭɛɵɜɚɸɳɟɣ ɡɚɜɢɫɢɦɨɫɬɶɸ ɢɥɢ  ɛɵɫɬɪɨ  
ɭɛɵɜɚɸɳɟɣ  ɡɚɜɢɫɢɦɨɫɬɶɸ.   

ɉɪɨцɟɫɫ  ɏ  ɨɛɥɚɞɚɟɬ  ɦɟɞɥɟɧɧɨ  
ɭɛɵɜɚɸɳɟɣ ɡɚɜɢɫɢɦɨɫɬɶɸ (ɆɍЗ) Дlong-range 

dependenceЖ,  ɟɫɥɢ ɞɥɹ ɟɝɨ ȺɄɎ ɜɵɩɨɥɧɹɟɬɫɹ 
ɭɫɥɨɜɢɟ , ɝɞɟ 

,  ɢ    -  ɦɟɞɥɟɧɧɨ  
ɦɟɧɹɸɳɚɹɫɹ ɧɚ ɛɟɫɤɨɧɟɱɧɨɫɬɢ ɮɭɧɤцɢɹ: 

 ɞɥɹ ɜɫɟɯ б. ɉɪɨцɟɫɫɵ ɫ ɆɍЗ 

ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɚɜɬɨɤɨɪɪɟɥɹцɢɨɧɧɨɣ ɮɭɧɤцɢɟɣ, 
ɤɨɬɨɪɚɹ ɭɛɵɜɚɟɬ ɩɨ ɫɬɟɩɟɧɧɨɦɭ ɡɚɤɨɧɭ ɩɪɢ 
ɭɜɟɥɢɱɟɧɢɢ ɜɪɟɦɟɧɧɨɣ ɡɚɞɟɪɠɤɢ (ɥɚɝɚ) Д7Ж. ȼ 

ɨɬɥɢɱɢɟ ɨɬ ɩɪɨцɟɫɫɨɜ ɫ ɆɍЗ, ɩɪɨцɟɫɫɵ ɫ ɛɵɫɬɪɨ 
ɭɛɵɜɚɸɳɟɣ ɡɚɜɢɫɢɦɨɫɬɶɸ (ȻɍЗ) Дshort-range 

dependenceЖ ɨɛɥɚɞɚɸɬ ɷɤɫɩɨɧɟɧцɢɚɥɶɧɨ 

ɫɩɚɞɚɸɳɟɣ ȺɄɎ ɜɢɞɚ . 

ȼɵɱɢɫɥɟɧɢɹ ȺɄɎ ɩɨ ɮɨɪɦɭɥɟ 

,  ɝɞɟ  - 

ɜɵɛɨɪɨɱɧɨɟ ɫɪɟɞɧɟɟ ɪɹɞɚ Б,  - 

ɜɵɛɨɪɨɱɧɚɹ ɞɢɫɩɟɪɫɢɹ ɪɹɞɚ Б, Ф=0,1,... 
Ⱥɜɬɨɤɨɪɪɟɥɹцɢɨɧɧɵɟ ɮɭɧɤцɢɢ ɢɫɫɥɟɞɭɟɦɵɯ 
ɜɪɟɦɟɧɧɵɯ ɪɹɞɨɜ ɩɪɢɜɟɞɟɧɵ ɧɚ ɪɢɫɭɧɤɚɯ 9-12. 

Ɉɧɢ ɧɟ ɨɛɪɚɳɚɸɬɫɹ ɜ ɧɨɥɶ ɩɪɢ ɛɨɥɶɲɢɯ 
ɡɧɚɱɟɧɢɹɯ Ф, ɱɬɨ ɝɨɜɨɪɢɬ ɨ ɦɟɞɥɟɧɧɨɦ ɭɛɵɜɚɧɢɢ 
ȺɄɎ ɢ ɩɪɢɫɭɬɫɬɜɢɢ ɆɍЗ ɜɨ ɜɫɟɯ ɢɫɫɥɟɞɭɟɦɵɯ 
ɪɟɚɥɢɡɚцɢɹɯ ɬɪɚɮɢɤɚ.  

 

 
 

Ɋɢɫɭɧɨɤ 9 - ȺɄɎ ɜɪɟɦɟɧɧɨɝɨ ɪɹɞɚ UDPИН64 

 

 
 

Ɋɢɫɭɧɨɤ 10 - ȺɄɎ ɜɪɟɦɟɧɧɨɝɨ ɪɹɞɚ UDPИУ64 
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Ɋɢɫɭɧɨɤ 11 - ȺɄɎ ɜɪɟɦɟɧɧɨɝɨ ɪɹɞɚ UDPИН512 

 

 
Ɋɢɫɭɧɨɤ 12 - ȺɄɎ ɜɪɟɦɟɧɧɨɝɨ ɪɹɞɚ UDPИУ512 

 

ɂɡɜɟɫɬɧɨ Д8-10Ж, ɱɬɨ ɜ ɱɚɫɬɨɬɧɨɣ ɨɛɥɚɫɬɢ 
ɆɍЗ ɩɪɢɜɨɞɢɬ ɤ ɫɬɟɩɟɧɧɨɦɭ ɡɚɤɨɧɭ ɩɨɜɟɞɟɧɢɹ 
ɫɩɟɤɬɪɚɥɶɧɨɣ  ɩɥɨɬɧɨɫɬɢ ɩɪɨцɟɫɫɚ. 
ɗɧɟɪɝɟɬɢɱɟɫɤɢɟ ɫɩɟɤɬɪɵ ɜɪɟɦɟɧɧɵɯ ɪɹɞɨɜ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɚɯ 13-16.   

 
Ɋɢɫɭɧɨɤ 13 - ɋɩɟɤɬɪɚɥɶɧɚɹ ɩɥɨɬɧɨɫɬɶ 

ɜɪɟɦɟɧɧɨɝɨ ɪɹɞɚ UDPИН64  

 
Ɋɢɫɭɧɨɤ 14 - ɋɩɟɤɬɪɚɥɶɧɚɹ ɩɥɨɬɧɨɫɬɶ 

ɜɪɟɦɟɧɧɨɝɨ ɪɹɞɚ UDPИУ64 

 

 
Ɋɢɫɭɧɨɤ 15 - ɋɩɟɤɬɪɚɥɶɧɚɹ ɩɥɨɬɧɨɫɬɶ 

ɜɪɟɦɟɧɧɨɝɨ ɪɹɞɚ UDPИН512 

 

 
Ɋɢɫɭɧɨɤ 16 - ɋɩɟɤɬɪɚɥɶɧɚɹ ɩɥɨɬɧɨɫɬɶ 

ɜɪɟɦɟɧɧɨɝɨ ɪɹɞɚ UDPИУ512 
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Ɏɭɧɤɰɢɹ ɏɟɪɫɬɚ  
ȼ  ɷɬɨɦ  ɪɚɡɞɟɥɟ ɨцɟɧɢɜɚɟɬɫɹ ɩɨɤɚɡɚɬɟɥɶ 

ɏɟɪɫɬɚ H, ɤɨɬɨɪɵɣ ɹɜɥɹɟɬɫɹ ɦɟɪɨɣ ɞɥɢɬɟɥɶɧɨɫɬɢ 

ɞɨɥɝɨɫɪɨɱɧɨɣ ɡɚɜɢɫɢɦɨɫɬɢ ɩɪɨцɟɫɫɚ Д4Ж. 
Зɧɚɱɟɧɢɟ H=0,5 ɭɤɚɡɵɜɚɟɬ ɧɚ ɨɬɫɭɬɫɬɜɢɟ 
ɞɨɥɝɨɫɪɨɱɧɨɣ ɡɚɜɢɫɢɦɨɫɬɢ. ɑɟɦ ɛɥɢɠɟ ɡɧɚɱɟɧɢɟ 
H ɤ 1, ɬɟɦ ɜɵɲɟ ɫɬɟɩɟɧɶ ɭɫɬɨɣɱɢɜɨɫɬɢ 
ɞɨɥɝɨɫɪɨɱɧɨɣ ɡɚɜɢɫɢɦɨɫɬɢ. ɉɪɢ 
ɜɪɟɦɟɧɧɨɣ ɪɹɞ ɹɜɥɹɟɬɫɹ ɬɪɟɧɞɨɧɟɭɫɬɨɣɱɢɜɵɦ 
(ɚɧɬɢɩɟɪɫɢɫɬɟɧɬɧɵɦ). Ɉɧ ɛɨɥɟɟ ɢɡɦɟɧɱɢɜ, ɱɟɦ 
ɫɥɭɱɚɣɧɵɣ ɪɹɞ, ɩɨɫɤɨɥɶɤɭ ɫɨɫɬɨɢɬ ɢɡ ɱɚɫɬɵɯ 
ɪɟɜɟɪɫɨɜ ɫɩɚɞ-ɩɨɞɴɟɦ. ɉɪɢ  ɪɹɞ 
ɬɪɟɧɞɨɭɫɬɨɣɱɢɜ. Ɍɟɧɞɟɧцɢɹ ɟɝɨ ɢɡɦɟɧɟɧɢɹ 
ɦɨɠɟɬ ɛɵɬɶ ɫɩɪɨɝɧɨɡɢɪɨɜɚɧɚ.  

ȼ ɪɚɛɨɬɟ Д11Ж ɞɥɹ ɚɧɚɥɢɡɚ ɬɪɚɮɢɤɚ 
ɩɪɟɞɥɨɠɟɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɮɭɧɤцɢɸ ɏɟɪɫɬɚ. ȿɟ 
ɝɪɚɮɢɤ ɫɬɪɨɢɬɫɹ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ. ɉɨ ɨɫɢ 
ɚɛɫцɢɫɫ ɨɬɤɥɚɞɵɜɚɟɦ ɡɧɚɱɟɧɢɹ N=2,3,…,Nm, ɝɞɟ 
Nm – ɦɚɤɫɢɦɚɥɶɧɚɹ ɞɥɢɧɚ ɜɪɟɦɟɧɧɨɝɨ ɪɹɞɚ, N – 

ɬɟɤɭɳɟɟ ɤɨɥɢɱɟɫɬɜɨ ɷɥɟɦɟɧɬɨɜ ɜɪɟɦɟɧɧɨɝɨ ɪɹɞɚ. 
Ⱦɥɹ ɤɚɠɞɨɝɨ ɡɧɚɱɟɧɢɹ N ɫ ɩɨɦɨɳɶɸ R/S-ɚɧɚɥɢɡɚ 
ɨɩɪɟɞɟɥɹɟɦ ɜɟɥɢɱɢɧɭ ɩɨɤɚɡɚɬɟɥɹ ɏɟɪɫɬɚ  H(N) ɢ 
ɨɬɤɥɚɞɵɜɚɟɦ ɟɟ ɩɨ ɨɫɢ ɨɪɞɢɧɚɬ. ɉɨɤɚɡɚɬɟɥɶ 
ɏɟɪɫɬɚ ɤɚɠɞɨɝɨ ɪɹɞɚ ɭɤɚɡɚɧ ɜ ɬɚɛɥɢцɟ 1.  

 

1. Ɍɚɛɥɢцɚ 1. ɉɨɤɚɡɚɬɟɥɶ ɏɟɪɫɬɚ 

ȼɪɟɦɟɧɧɨɣ ɪɹɞ ɉɨɤɚɡɚɬɟɥɶ 
ɏɟɪɫɬɚ 

UDPd64 0,66 

UDPj64 0,49 

UDPd512 0,37 

UDPj512 0,52 

 

Ƚɪɚɮɢɤɢ ɮɭɧɤцɢɢ ɏɟɪɫɬɚ ɢɡɭɱɚɟɦɵɯ 
ɪɹɞɨɜ ɩɨɤɚɡɚɧɵ ɧɚ ɪɢɫɭɧɤɚɯ 17-20. 

 

 
Ɋɢɫɭɧɨɤ 17 – Ɏɭɧɤцɢɹ ɏɟɪɫɬɚ ɪɹɞɚ UDP_d64 

 

 
Ɋɢɫɭɧɨɤ 18 – Ɏɭɧɤцɢɹ ɏɟɪɫɬɚ ɪɹɞɚ UDP_j64 

 

 
Ɋɢɫɭɧɨɤ 19 – Ɏɭɧɤцɢɹ ɏɟɪɫɬɚ ɪɹɞɚ UDP_d512 

 

 
Ɋɢɫɭɧɨɤ 20 – Ɏɭɧɤцɢɹ ɏɟɪɫɬɚ ɪɹɞɚ UDP_j512 

ȼɵɜɨɞɵ  
ɋɨɜɪɟɦɟɧɧɵɣ ɬɪɚɮɢɤ ɢɦɟɟɬ ɨɫɨɛɟɧɧɨɫɬɢ, 

ɡɚɬɪɭɞɧɹɸɳɢɟ ɩɪɢɦɟɧɟɧɢɟ ɬɟɨɪɢɢ  ɨɱɟɪɟɞɟɣ. 
Ⱦɥɹ ɩɪɨцɟɫɫɨɜ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ ɩɚɤɟɬɧɵɦ 
ɬɪɚɮɢɤɨɦ ɯɚɪɚɤɬɟɪɧɨ ɨɛɧɚɪɭɠɟɧɧɨɟ ɧɚ ɩɪɚɤɬɢɤɟ 
ɫɜɨɣɫɬɜɨ ɮɪɚɤɬɚɥɶɧɨɫɬɢ.  

5,00  H

15,0  H
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ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɞɥɹ ɪɟɚɥɢɡɚцɢɣ Д3Ж 
ɩɪɨцɟɫɫɚ ɡɚɞɟɪɠɤɢ ɢ ɞɠɢɬɬɟɪɚ UDP-ɩɚɤɟɬɨɜ 
ɨɛɴɟɦɨɦ 64 ɛɚɣɬ ɜɵɩɨɥɧɟɧ ɚɧɚɥɢɡ ɩɥɨɬɧɨɫɬɢ 
ɪɚɫɩɪɟɞɟɥɟɧɢɹ, ɚɜɬɨɤɨɪɪɟɥɹцɢɨɧɧɵɯ ɮɭɧɤцɢɣ ɢ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɫɩɟɤɬɪɨɜ. ɇɚɣɞɟɧɵ ɡɧɚɱɟɧɢɹ 
ɩɨɤɚɡɚɬɟɥɹ ɏɟɪɫɬɚ H. ɉɨɥɭɱɟɧɵ ɫɥɟɞɭɸɳɢɟ 
ɪɟɡɭɥɶɬɚɬɵ: 
2. ɂɡɭɱɚɟɦɵɟ ɜɪɟɦɟɧɧɵɟ ɪɹɞɵ ɧɟ ɩɨɞɱɢɧɹɸɬɫɹ 

ɧɨɪɦɚɥɶɧɨɦɭ ɪɚɫɩɪɟɞɟɥɟɧɢɸ. 
3. ɂɡɭɱɚɟɦɵɟ ɜɪɟɦɟɧɧɵɟ ɪɹɞɵ ɧɟ ɨɛɥɚɞɚɸɬ 

ɷɤɫɩɨɧɟɧцɢɚɥɶɧɨ ɫɩɚɞɚɸɳɟɣ ȺɄɎ, 
ɫɜɨɣɫɬɜɟɧɧɨɣ ɫɥɭɱɚɣɧɵɦ ɪɹɞɚɦ. 

4. Ⱦɥɹ ɩɪɨцɟɫɫɚ ɡɚɞɟɪɠɤɢ ɩɚɤɟɬɨɜ ɨɛɴɟɦɨɦ 64 
ɛɚɣɬ ɜɵɩɨɥɧɹɟɬɫɹ ɭɫɥɨɜɢɟ 0,5<H<1. ɗɬɨɬ ɪɹɞ 
ɹɜɥɹɟɬɫɹ ɬɪɟɧɞɨɭɫɬɨɣɱɢɜɵɦ (ɩɟɪɫɢɫɬɟɧɬɧɵɦ) 
ɢ ɨɛɥɚɞɚɟɬ ɞɨɥɝɨɜɪɟɦɟɧɧɨɣ ɩɚɦɹɬɶɸ.  

5. Ⱦɥɹ ɩɪɨцɟɫɫɚ ɡɚɞɟɪɠɤɢ ɩɚɤɟɬɨɜ ɨɛɴɟɦɨɦ 512 
ɛɚɣɬ ɜɵɩɨɥɧɹɟɬɫɹ ɭɫɥɨɜɢɟ 0<H<0,5. ɗɬɨɬ ɪɹɞ 
ɹɜɥɹɟɬɫɹ ɚɧɬɢɩɟɪɫɢɫɬɟɧɬɧɵɦ. 

6. Ⱦɥɹ ɞɠɢɬɬɟɪɚ ɩɪɢ ɩɟɪɟɞɚɱɟ ɩɚɤɟɬɨɜ ɨɛɴɟɦɨɦ 
64 ɢ 512 ɛɚɣɬ ɩɨɤɚɡɚɬɟɥɶ ɏɟɪɫɬɚ ɛɥɢɡɨɤ ɤ 
ɡɧɚɱɟɧɢɸ 0,5 – ɪɹɞɵ ɹɜɥɹɸɬɫɹ ɫɥɭɱɚɣɧɵɦɢ. 

ɉɟɪɫɩɟɤɬɢɜɧɵɦ ɧɚɩɪɚɜɥɟɧɢɟɦ ɹɜɥɹɟɬɫɹ  
ɫɨɡɞɚɧɢɟ  ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ  ɦɨɞɟɥɟɣ ɫɟɬɟɜɵɯ 
ɩɪɨцɟɫɫɨɜ. 
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Ȼɟɥɶɤɨɜ Ⱦ.ȼ., ȿɞɟɦɫɤɚɹ ȿ.ɇ. Ⱥɧɚɥɢɡ UDP-ɬɪɚɮɢɤɚ. ȼ ɞаɧɧɨɣ ɪаɛɨɬɟ ɞɥя ɪɟаɥɢɡаɰɢɣ 
ɩɪɨɰɟɫɫа ɡаɞɟɪɠɤɢ ɢ ɞɠɢɬɬɟɪа UDP-ɩаɤɟɬɨɜ ɨɛɴɟɦɨɦ 64 ɢ 512 ɛаɣɬ ɜɵɩɨɥɧɟɧ аɧаɥɢɡ 
ɩɥɨɬɧɨɫɬɢ ɪаɫɩɪɟɞɟɥɟɧɢя, аɜɬɨɤɨɪɪɟɥяɰɢɨɧɧɵɯ ɮɭɧɤɰɢɣ ɢ ɷɧɟɪɝɟɬɢчɟɫɤɢɯ ɫɩɟɤɬɪɨɜ. 
ɇаɣɞɟɧɵ ɡɧачɟɧɢя ɩɨɤаɡаɬɟɥя ɏɟɪɫɬа H. ɉɨɥɭчɟɧɵ ɫɥɟɞɭɸɳɢɟ ɪɟɡɭɥɶɬаɬɵ. Иɡɭчаɟɦɵɟ 
ɜɪɟɦɟɧɧɵɟ ɪяɞɵ ɧɟ ɩɨɞчɢɧяɸɬɫя ɧɨɪɦаɥɶɧɨɦɭ ɪаɫɩɪɟɞɟɥɟɧɢɸ, ɪяɞɵ ɧɟ ɨɛɥаɞаɸɬ 
ɷɤɫɩɨɧɟɧɰɢаɥɶɧɨ ɫɩаɞаɸɳɟɣ ȺɄɎ, ɫɜɨɣɫɬɜɟɧɧɨɣ ɫɥɭчаɣɧɵɦ ɪяɞаɦ. Ⱦɥя ɩɪɨɰɟɫɫа ɡаɞɟɪɠɤɢ 
ɩаɤɟɬɨɜ ɨɛɴɟɦɨɦ 64 ɛаɣɬ ɜɵɩɨɥɧяɟɬɫя ɭɫɥɨɜɢɟ 0,5<H<1, ɞɥя ɩаɤɟɬɨɜ ɨɛɴɟɦɨɦ 512 ɛаɣɬ 
ɜɵɩɨɥɧяɟɬɫя ɭɫɥɨɜɢɟ 0<H<0,5. Ⱦɥя ɞɠɢɬɬɟɪа ɩɪɢ ɩɟɪɟɞачɟ ɩаɤɟɬɨɜ ɨɛɴɟɦɨɦ 64 ɛаɣɬ ɢ 
512 ɛаɣɬ ɩɨɤаɡаɬɟɥɶ ɏɟɪɫɬа ɛɥɢɡɨɤ ɤ ɡɧачɟɧɢɸ 0,5 – ɪяɞɵ яɜɥяɸɬɫя ɫɥɭчаɣɧɵɦɢ. 
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Belkov D.V., Edemskay E.N. Analysis of UDP-traffic. In this work for realization delay process 

and jitter process of UDP-packets by volume of a 64 byte and 512 byte the analysis of closeness of 

distributing, autocorrelation functions and power spectrums are executed. The values of Hurst H 

index are found. Next results are got. The studied time series do not submit to normal distribution, 

series do not possess exponentially falling ACF, incident to the casual series. For the delay 

process of packets by volume of a 64 byte the condition 0,5<H<1 is executed, for the delay 

process of packets by volume of a 512 byte the condition 0<H<0,5. For jitter process at the 

transmission of packets by volume of a 64 byte and 512 byte the Hurst indexes are near to the 

value 0,5 - the series are stochastic. 

 

Keywords: UDP-packets, traffic, closeness of distributing, autocorrelation function, power 

spectrum, the Hurst index. 
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