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ɍȾК 004.7 

ɋɢɫɬɟɦɚ ɮɨɪɦɢɪɨɜɚɧɢɹ ɬɪɚɮɢɤɚ ɤɨɦɩɶɸɬɟɪɧɨɣ ɫɟɬɢ ɧɚ ɨɫɧɨɜɟ 
ɫɚɦɨɨɪɝɚɧɢɡɨɜɚɧɧɨɣ ɤɪɢɬɢɱɧɨɫɬɢ 

Ⱦ.В. Ȼɟɥɶɤɨɜ, ȿ.ɇ. ȿɞɟɦɫɤɚя  
Ⱦɨɧɟɰɤɢɣ ɧɚɰɢɨɧɚɥɶɧɵɣ ɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ 

belkov65@list.ru 

Ȼɟɥɶɤɨɜ Ⱦ.ȼ., ȿɞɟɦɫɤɚɹ ȿ.ɇ. ɋɢɫɬɟɦɚ ɮɨɪɦɢɪɨɜɚɧɢɹ ɬɪɚɮɢɤɚ ɤɨɦɩɶɸɬɟɪɧɨɣ ɫɟɬɢ ɧɚ 
ɨɫɧɨɜɟ ɫɚɦɨɨɪɝɚɧɢɡɨɜɚɧɧɨɣ ɤɪɢɬɢɱɧɨɫɬɢ. Ɉɞɧɨɣ ɢɡ ɩɚɪɚɞɢɝɦ ɫɢɧɟɪɝɟɬɢɤɢ ɹɜлɹɟɬɫɹ 
ɬɟɨɪɢɹ ɫɚɦɨɨɪɝɚɧɢɡɨɜɚɧɧɨɣ ɤɪɢɬɢɱɧɨɫɬɢ (SOC). ȼ ɫлɭɱɚɟ ɩɨɞɯɨɞɚ  SOC ɮɪɚɤɬɚлɶɧɵɣ 
ɫɢɝɧɚл ɹɜлɹɟɬɫɹ ɜɵɯɨɞɧɵɦ ɫɢɝɧɚлɚɦ ɧɟлɢɧɟɣɧɨɣ ɞɢɧɚɦɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ, ɧɚɯɨɞɹɳɟɣɫɹ ɜ 
ɤɪɢɬɢɱɟɫɤɨɦ ɫɨɫɬɨɹɧɢɢ. ȼɵɯɨɞɧɨɣ ɫɢɝɧɚл –  ɪɟɡɭлɶɬɚɬ ɩɪɨцɟɫɫɚ ɫɚɦɨɨɪɝɚɧɢɡɚцɢɢ. ȼ 
ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɞлɹ ɮɨɪɦɢɪɨɜɚɧɢɹ ɬɪɚɮɢɤɚ ɩɪɢ ɞɢɮɮɟɪɟɧцɢɪɨɜɚɧɧɨɦ ɨɛɫлɭɠɢɜɚɧɢɢ 
(DiffServ)  ɩɪɟɞлɚɝɚɟɬɫɹ ɫɢɫɬɟɦɚ, ɨɫɧɨɜɚɧɧɚɹ ɧɚ ɩɨɧɹɬɢɢ ɫɚɦɨɨɪɝɚɧɢɡɨɜɚɧɧɨɣ 
ɤɪɢɬɢɱɧɨɫɬɢ (Self-Organized Criticality, SOC). Ɋɚɡɪɚɛɨɬɚɧɚ ɦɨɞɟлɶ SOC BTW1Dm, 

ɹɜлɹɸɳɚɹɫɹ ɦɨɞɢɮɢɤɚцɢɟɣ ɦɨɞɟлɢ Ȼɚɤɚ-Ɍɚɧɝɚ-ȼɚɣɡɟɧɮɟлɶɞɚ. ɉɪɟɞлɨɠɟɧɚ ɫɬɪɭɤɬɭɪɚ 
ɫɢɫɬɟɦɵ ɮɨɪɦɢɪɨɜɚɧɢɹ ɬɪɚɮɢɤɚ, ɜɵɩɨлɧɹɸɳɚɹ ɚлɝɨɪɢɬɦ BTW1Dm. ɉɪɢɜɟɞɟɧɵ 
ɪɟɡɭлɶɬɚɬɵ ɜɵɱɢɫлɢɬɟлɶɧɨɝɨ ɷɤɫɩɟɪɢɦɟɧɬɚ ɩɪɢ ɮɨɪɦɢɪɨɜɚɧɢɢ ɫɚɦɨɩɨɞɨɛɧɨɝɨ  ɬɪɚɮɢɤɚ. 
ɂɫɫлɟɞɨɜɚɧɢɹ ɜɵɩɨлɧɟɧɵ ɜ  ɫɪɟɞɟ Matlab.  ɋɚɦɨɩɨɞɨɛɧɵɣ ɜɯɨɞɧɨɣ ɬɪɚɮɢɤ ɛɵл ɫɝлɚɠɟɧ ɫ 
ɩɨɦɨɳɶɸ ɩɪɟɞлɨɠɟɧɧɨɣ ɫɢɫɬɟɦɵ. Кɨɷɮɮɢцɢɟɧɬ ɩɚɱɟɱɧɨɫɬɢ ɜɵɯɨɞɧɨɝɨ ɩɨɬɨɤɚ 
ɭɦɟɧɶɲɢлɫɹ ɧɚ 20 ɟɞɢɧɢц ɨɬɧɨɫɢɬɟлɶɧɨ ɤɨɷɮɮɢцɢɟɧɬɚ ɩɚɱɟɱɧɨɫɬɢ ɜɯɨɞɧɨɝɨ ɩɨɬɨɤɚ. 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɫɚɦɨɩɨɞɨɛɧɵɣ ɬɪɚɮɢɤ, ɤɚɱɟɫɬɜɨ ɨɛɫлɭɠɢɜɚɧɢɹ, ɞɢɮɮɟɪɟɧцɢɚлɶɧɨɟ 
ɨɛɫлɭɠɢɜɚɧɢɟ, ɫɢɫɬɟɦɚ ɮɨɪɦɢɪɨɜɚɧɢɹ ɬɪɚɮɢɤɚ, ɫɚɦɨɨɪɝɚɧɢɡɨɜɚɧɧɚɹ ɤɪɢɬɢɱɧɨɫɬɶ, 
ɦɨɞɟлɶ Ȼɚɤɚ-Ɍɚɧɝɚ-ȼɚɣɡɟɧɮɟлɶɞɚ  

 

Вɜɟɞɟɧɢɟ 

В ɭɫɥɨɜɢяɯ  ɪɚɡɜɢɬɢя ɬɟɥɟɤɨɦɦɭɧɢɤɚɰɢɣ  
ɞɨ ɭɪɨɜɧя  ɫɟɬɟɣ ɫɥɟɞɭɸɳɟɝɨ  ɩɨɤɨɥɟɧɢя  NGN 
(NОбЭ GОЧОrКЭТШЧ NОЭаШrФs),  ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ 
ɩɪɟɞɨɫɬɚɜɥɟɧɢɟ  ɧɟɨɝɪɚɧɢɱɟɧɧɨɝɨ  ɧɚɛɨɪɚ  ɭɫɥɭɝ  
ɫ  ɡɚɞɚɧɧɵɦɢ  ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ  ɤɚɱɟɫɬɜɚ 
ɨɛɫɥɭɠɢɜɚɧɢя QШS (QЮКХТЭв ШП SОrЯТМО),  яɜɥяɸɬɫя 
ɚɤɬɭɚɥɶɧɵɦɢ ɡɚɞɚɱɢ ɩɨɜɵɲɟɧɢя ɤɚɱɟɫɬɜɚ 
ɨɛɫɥɭɠɢɜɚɧɢя. Ɋɚɫɲɢɪɟɧɢɟ  ɫɩɟɤɬɪɚ  ɭɫɥɭɝ ɢ 
ɪɨɫɬ ɫɥɨɠɧɨɫɬɢ  ɬɟɥɟɤɨɦɦɭɧɢɤɚɰɢɨɧɧɵɯ  ɫɢɫɬɟɦ  
ɢ  ɫɟɬɟɣ  ɬɪɟɛɭɟɬ ɪɟɲɟɧɢя ɩɪɨɛɥɟɦɵ ɪɚɡɪɚɛɨɬɤɢ 
ɚɞɟɤɜɚɬɧɵɯ ɦɟɬɨɞɨɜ ɚɧɚɥɢɡɚ ɢ ɫɢɧɬɟɡɚ ɬɚɤɢɯ 
ɫɢɫɬɟɦ ɫ  ɰɟɥɶɸ  ɩɨɥɭɱɟɧɢя  ɞɨɫɬɨɜɟɪɧɵɯ  
ɨɰɟɧɨɤ  ɢɯ  ɯɚɪɚɤɬɟɪɢɫɬɢɤ,  ɪɟɚɥɢɡɚɰɢɢ  ɡɚɞɚɱ  ɢɯ 
ɨɩɬɢɦɢɡɚɰɢɢ  ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɜɵɛɪɚɧɧɵɦ  
ɤɪɢɬɟɪɢɟɦ  ɤɚɱɟɫɬɜɚ  ɨɛɫɥɭɠɢɜɚɧɢя  ɢ  
ɪɚɡɪɚɛɨɬɤɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɚɥɝɨɪɢɬɦɨɜ 
ɭɩɪɚɜɥɟɧɢя. 

Кɨɥɢɱɟɫɬɜɟɧɧɚя ɫɬɨɪɨɧɚ ɩɪɨɰɟɫɫɨɜ  
ɨɛɫɥɭɠɢɜɚɧɢя  ɩɨɬɨɤɨɜ  ɫɨɨɛɳɟɧɢɣ (ɬɪɚɮɢɤɚ)  ɜ 
ɫɢɫɬɟɦɚɯ ɪɚɫɩɪɟɞɟɥɟɧɢя ɢɧɮɨɪɦɚɰɢɢ (ɋɊɂ) 

яɜɥяɟɬɫя  ɩɪɟɞɦɟɬɨɦ  ɬɟɨɪɢɢ  ɬɪɚɮɢɤɚ.  ɇɚ 
ɨɫɧɨɜɟ ɷɬɨɣ ɬɟɨɪɢɢ  ɪɚɡɪɚɛɚɬɵɜɚɸɬɫя  ɦɟɬɨɞɵ 
ɨɰɟɧɤɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɤɚɱɟɫɬɜɚ ɨɛɫɥɭɠɢɜɚɧɢя.  
Ɉɫɧɨɜɧɵɦ  ɫɨɞɟɪɠɚɧɢɟɦ  ɬɟɨɪɢɢ ɬɪɚɮɢɤɚ 
яɜɥяɟɬɫя  ɢɫɫɥɟɞɨɜɚɧɢɟ ɩɪɨɩɭɫɤɧɨɣ  ɫɩɨɫɨɛɧɨɫɬɢ  
ɋɊɂ,  ɬɟɫɧɨ  ɫɜяɡɚɧɧɨɟ  ɫ  ɨɰɟɧɤɨɣ  QШS.  

Ɍɟɨɪɢя  ɬɪɚɮɢɤɚ  ɨɩɟɪɢɪɭɟɬ    ɧɟ ɫ  ɫɚɦɢɦɢ 
ɋɊɂ, ɚ ɫ ɢɯ ɦɚɬɟɦɚɬɢɱɟɫɤɢɦɢ ɦɨɞɟɥяɦɢ. 

Ɇɧɨɝɨɨɛɪɚɡɢɟ ɜɢɞɨɜ ɫɟɬɟɣ ɢ ɫɩɨɫɨɛɨɜ ɜɵɞɟɥɟɧɢя 
ɫɟɬɟɜɨɝɨ  ɪɟɫɭɪɫɚ  ɞɥя  ɨɛɫɥɭɠɢɜɚɧɢя ɬɪɚɮɢɤɚ 
ɬɪɟɛɭɟɬ ɪɚɡɪɚɛɨɬɤɢ ɦɨɞɟɥɟɣ, ɤɨɬɨɪɵɟ ɭɱɢɬɵɜɚɸɬ 
ɪɟɚɥɶɧɵɣ ɯɚɪɚɤɬɟɪ ɩɨɬɨɤɨɜ ɫɨɨɛɳɟɧɢɣ ɢ ɞɟɬɚɥɢ 
ɨɛɫɥɭɠɢɜɚɧɢя ɦɭɥɶɬɢɫɟɪɜɢɫɧɨɝɨ ɬɪɚɮɢɤɚ  
ɪɚɡɥɢɱɧɵɯ  ɤɨɦɦɭɧɢɤɚɰɢɨɧɧɵɯ  ɩɪɢɥɨɠɟɧɢɣ. 
Пɨɫɬɪɨɢɬɶ ɟɞɢɧɫɬɜɟɧɧɭɸ ɦɨɞɟɥɶ, ɤɨɬɨɪɚя ɛɵ 
ɞɚɜɚɥɚ ɨɬɜɟɬɵ ɧɚ  ɜɫɟ ɜɨɩɪɨɫɵ  ɨɬɧɨɫɢɬɟɥɶɧɨ 
ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢя ɤɨɦɩɶɸɬɟɪɧɵɯ ɫɟɬɟɣ 
ɩɪɚɤɬɢɱɟɫɤɢ ɧɟɜɨɡɦɨɠɧɨ. ɇɚ ɨɫɧɨɜɟ  ɦɨɞɟɥɟɣ  
ɋɊɂ ɪɚɡɪɚɛɚɬɵɜɚɸɬɫя ɦɟɬɨɞɵ ɨɰɟɧɤɢ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ  QШS, ɞɨɫɬɨɜɟɪɧɨɫɬɶ ɤɨɬɨɪɵɯ 
ɡɚɜɢɫɢɬ ɨɬ  ɚɞɟɤɜɚɬɧɨɫɬɢ  ɦɨɞɟɥɢ ɪɟɚɥɶɧɨɣ 
ɫɢɬɭɚɰɢɢ, ɤɨɬɨɪɚя ɦɨɠɟɬ ɜɨɡɧɢɤɧɭɬɶ ɩɪɢ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ. Ɉɰɟɧɤɚ  
ɤɚɱɟɫɬɜɚ  ɨɛɫɥɭɠɢɜɚɧɢя  ɬɪɚɮɢɤɚ  яɜɥяɟɬɫя  
ɨɞɧɢɦ  ɢɡ  ɜɚɠɧɟɣɲɢɯ ɧɚɭɱɧɵɯ  ɧɚɩɪɚɜɥɟɧɢɣ  ɜ  
ɢɫɫɥɟɞɨɜɚɧɢяɯ  ɤɨɦɩɶɸɬɟɪɧɵɯ  ɫɟɬɟɣ.  В 
ɫɨɜɪɟɦɟɧɧɵɯ ɫɟɬяɯ ɩɨɬɨɤɢ ɩɚɤɟɬɨɜ ɮɨɪɦɢɪɭɸɬɫя 
ɦɧɨɠɟɫɬɜɨɦ ɢɫɬɨɱɧɢɤɨɜ ɬɪɟɛɨɜɚɧɢɣ ɧɚ 
ɩɪɟɞɨɫɬɚɜɥɟɧɢɟ ɫɟɬɶɸ ɭɫɥɭɝɢ ɢ ɫɟɬɟɜɵɯ 
ɩɪɢɥɨɠɟɧɢɣ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɭɫɥɭɝɢ ɩɟɪɟɞɚɱɢ 
ɢɧɮɨɪɦɚɰɢɢ. Пɨɥɶɡɨɜɚɬɟɥɢ,  ɫɨɡɞɚɸɳɢɟ  ɩɨɬɨɤɢ  
ɩɚɤɟɬɨɜ,  ɫɭɳɟɫɬɜɟɧɧɨ  ɨɬɥɢɱɚɸɬɫя  ɦɟɠɞɭ  
ɫɨɛɨɣ  ɡɧɚɱɟɧɢяɦɢ ɭɞɟɥɶɧɨɣ ɢɧɬɟɧɫɢɜɧɨɫɬɢ 
ɧɚɝɪɭɡɤɢ, ɢ ɩɨɷɬɨɦɭ ɬɪɚɮɢɤ яɜɥяɟɬɫя 
ɧɟɨɞɧɨɪɨɞɧɵɦ. Ɉɧ ɢɦɟɟɬ ɨɩɪɟɞɟɥɟɧɧɵɟ 
ɬɪɟɛɨɜɚɧɢя ɤ QШS ɢ ɞɨɥɝɨɫɪɨɱɧɵɟ  ɡɚɜɢɫɢɦɨɫɬɢ  
ɜ  ɢɧɬɟɧɫɢɜɧɨɫɬɢ, ɧɚɩɪɢɦɟɪ,  ɢɡ-ɡɚ  ɩɨɜɬɨɪɧɨɣ 
ɩɟɪɟɞɚɱɢ ɧɟɜɟɪɧɨ ɩɪɢɧяɬɵɯ ɩɚɤɟɬɨɜ. Пɟɪɟɞɚɱɭ 
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ɩɨɬɨɤɨɜ  ɪɚɡɥɢɱɧɵɯ ɫɥɭɠɛ ɨɛɟɫɩɟɱɢɜɚɟɬ ɟɞɢɧɚя 
ɫɟɬɶ.  Пɨɫɤɨɥɶɤɭ  ɢɫɬɨɱɧɢɤɢ  ɤɚɠɞɨɣ ɫɥɭɠɛɵ 
ɦɨɝɭɬ ɢɦɟɬɶ ɪɚɡɧɵɟ ɫɤɨɪɨɫɬɢ ɩɟɪɟɞɚɱɢ 
ɢɧɮɨɪɦɚɰɢɢ ɢɥɢ ɢɡɦɟɧяɬɶ ɟɟ ɜ ɩɪɨɰɟɫɫɟ ɫɟɚɧɫɚ 
ɫɜяɡɢ, ɬɨ ɩɨɬɨɤɚɦ ɩɚɤɟɬɨɜ ɫɜɨɣɫɬɜɟɧɧɚ 
ɩɚɱɟɱɧɨɫɬɶ (ЛЮrsЭЧОss). В  ɪɟɚɥɢɡɚɰɢɢ ɬɪɚɮɢɤɚ 

ɩɪɢɫɭɬɫɬɜɭɟɬ  ɧɟɤɨɬɨɪɨɟ  ɤɨɥɢɱɟɫɬɜɨ  ɛɨɥɶɲɢɯ 
ɩɭɥɶɫɚɰɢɣ  ɩɪɢ  ɨɬɧɨɫɢɬɟɥɶɧɨ  ɦɚɥɨɦ  ɫɪɟɞɧɟɦ  
ɭɪɨɜɧɟ  ɬɪɚɮɢɤɚ. Пɚɤɟɬɵ  ɩɨɫɬɭɩɚɸɬ  ɧɚ  ɭɡɟɥ    
ɧɟ ɩɨ ɨɬɞɟɥɶɧɨɫɬɢ, ɚ ɩɚɱɤɨɣ. ɗɬɨ яɜɥɟɧɢɟ  
ɭɯɭɞɲɚɟɬ  ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ  (ɭɜɟɥɢɱɢɜɚɟɬ  ɩɨɬɟɪɢ,  
ɡɚɞɟɪɠɤɢ,  ɞɠɢɬɬɟɪ  ɩɚɤɟɬɨɜ)  ɩɪɢ  ɩɪɨɯɨɠɞɟɧɢɢ 
ɬɪɚɮɢɤɚ ɱɟɪɟɡ ɭɡɥɵ ɫɟɬɢ. Пɪɢ ɚɧɚɥɢɡɟ ɩɚɱɟɱɧɨɝɨ 
ɬɪɚɮɢɤɚ ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɚ ɦɨɞɟɥɶ  
ɫɚɦɨɩɨɞɨɛɧɨɝɨ (sОХП-sТЦТХКrТЭв)  ɩɪɨɰɟɫɫɚ Д1-4].   

Ⱦɥя  ɮɨɪɦɢɪɨɜɚɧɢя ɫɚɦɨɩɨɞɨɛɧɨɝɨ  
ɬɪɚɮɢɤɚ  ɫɨɝɥɚɫɧɨ ɨɩɪɟɞɟɥɟɧɧɵɦ ɬɪɟɛɨɜɚɧɢяɦ ɜ 
ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɩɪɟɞɥɚɝɚɟɬɫя ɫɢɫɬɟɦɚ, ɨɫɧɨɜɚɧɧɚя 
ɧɚ ɩɨɧяɬɢɢ ɫɚɦɨɨɪɝɚɧɢɡɨɜɚɧɧɨɣ ɤɪɢɬɢɱɧɨɫɬɢ 
(Self-Organized Criticality, SOC).  

ɐɟɥɶɸ ɫɬɚɬɶɢ яɜɥяɟɬɫя ɪɚɡɪɚɛɨɬɤɚ 
ɫɢɫɬɟɦɵ ɮɨɪɦɢɪɨɜɚɧɢя ɬɪɚɮɢɤɚ ɧɚ ɛɚɡɟ SOC. В 
ɪɚɛɨɬɟ ɪɟɲɚɸɬɫя ɡɚɞɚɱɢ ɩɨɫɬɪɨɟɧɢя ɦɨɞɟɥɢ SOC 
BTА1DЦ ɢ ɫɨɡɞɚɧɢя ɫɬɪɭɤɬɭɪɵ ɫɢɫɬɟɦɵ 
ɮɨɪɦɢɪɨɜɚɧɢя ɬɪɚɮɢɤɚ, ɤɨɬɨɪɚя ɜɵɩɨɥɧяɟɬ 
ɚɥɝɨɪɢɬɦ BTА1DЦ. Пɨɤɚɡɚɧɵ ɪɟɡɭɥɶɬɚɬɵ 
ɜɵɱɢɫɥɢɬɟɥɶɧɨɝɨ ɷɤɫɩɟɪɢɦɟɧɬɚ. 

Ɇɨɞɟɥɢ BTW1D ɢ BTW1DЦ 

В ɧɟɥɢɧɟɣɧɨɣ ɞɢɧɚɦɢɤɟ ɪɚɡɪɚɛɨɬɚɧɵ ɬɪɢ 
ɩɚɪɚɞɢɝɦɵ. В ɪɚɦɤɚɯ ɩɟɪɜɨɣ ɛɵɥɨ ɩɨɤɚɡɚɧɨ, ɱɬɨ 
ɜɨ ɦɧɨɝɢɯ ɨɬɤɪɵɬɵɯ ɧɟɥɢɧɟɣɧɵɯ ɫɢɫɬɟɦɚɯ ɜɞɚɥɢ 
ɨɬ ɪɚɜɧɨɜɟɫɢя ɩɪɨɢɫɯɨɞɢɬ ɫɚɦɨɨɪɝɚɧɢɡɚɰɢя. Пɪɢ 
ɷɬɨɦ ɜɨɡɧɢɤɚɸɬ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨ-ɧɟɨɞɧɨɪɨɞɧɵɟ 
ɫɬɚɰɢɨɧɚɪɧɵɟ ɫɬɪɭɤɬɭɪɵ, ɤɨɬɨɪɵɟ ɂ. Ɋ. 
Пɪɢɝɨɠɢɧ ɩɪɟɞɥɨɠɢɥ ɧɚɡɵɜɚɬɶ ɞɢɫɫɢɩɚɬɢɜɧɵɦɢ 
ɫɬɪɭɤɬɭɪɚɦɢ. Вɨ ɜɬɨɪɨɣ ɩɚɪɚɞɢɝɦɟ ɨɫɧɨɜɧɨɟ 
ɜɧɢɦɚɧɢɟ ɛɵɥɨ ɭɞɟɥɟɧɨ ɞɢɧɚɦɢɱɟɫɤɨɦɭ ɯɚɨɫɭ – 

ɫɥɨɠɧɨɦɭ ɧɟɩɟɪɢɨɞɢɱɟɫɤɨɦɭ ɩɨɜɟɞɟɧɢɸ ɜ 
ɞɟɬɟɪɦɢɧɢɪɨɜɚɧɧɵɯ ɫɢɫɬɟɦɚɯ, ɝɞɟ ɧɟɬ 
ɫɥɭɱɚɣɧɵɯ ɮɚɤɬɨɪɨɜ. Ɉɫɧɨɜɧɵɦ ɪɟɡɭɥɶɬɚɬɨɦ 
ɢɫɫɥɟɞɨɜɚɧɢɣ ɫɬɚɥɨ ɭɫɬɚɧɨɜɥɟɧɢɟ ɮɚɤɬɚ ɝɪɚɧɢɰ 
ɩɪɨɝɧɨɡɢɪɨɜɚɧɢя, ɬ.ɟ. ɫɭɳɟɫɬɜɨɜɚɧɢя ɤɨɧɟɱɧɨɝɨ 
ɜɪɟɦɟɧɢ, ɱɟɪɟɡ ɤɨɬɨɪɨɟ ɩɪɟɞɫɤɚɡɚɧɢɟ ɩɨɜɟɞɟɧɢя 
ɫɢɫɬɟɦɵ ɫɬɚɧɨɜɢɬɫя ɧɟɜɨɡɦɨɠɧɵɦ. В ɨɫɧɨɜɟ 
ɷɬɢɯ ɩɚɪɚɞɢɝɦ ɥɟɠɚɬ ɩɪɟɞɫɬɚɜɥɟɧɢя ɨ 
ɫɚɦɨɨɪɝɚɧɢɡɚɰɢɢ ɢ ɜɵɞɟɥɟɧɢɢ ɢɡ ɛɨɥɶɲɨɝɨ 
ɱɢɫɥɚ ɩɟɪɟɦɟɧɧɵɯ, ɨɩɢɫɵɜɚɸɳɢɯ ɫɢɫɬɟɦɭ, 
ɧɟɛɨɥɶɲɨɝɨ ɱɢɫɥɚ ɜɟɥɢɱɢɧ, ɤɨɬɨɪɵɟ ɧɚɡɵɜɚɸɬɫя 
ɩɚɪɚɦɟɬɪɚɦɢ ɩɨɪяɞɤɚ. К ɧɢɦ  ɧɚ ɛɨɥɶɲɢɯ 
ɢɧɬɟɪɜɚɥɚɯ ɜɪɟɦɟɧɢ ɩɨɞɫɬɪɚɢɜɚɸɬɫя ɨɫɬɚɥɶɧɵɟ 
ɫɬɟɩɟɧɢ ɫɜɨɛɨɞɵ ɫɢɫɬɟɦɵ.  

Ɍɪɟɬɶя ɩɚɪɚɞɢɝɦɚ ɫɜяɡɚɧɚ ɫ ɬɟɨɪɢɟɣ 
ɫɚɦɨɨɪɝɚɧɢɡɨɜɚɧɧɨɣ ɤɪɢɬɢɱɧɨɫɬɢ. ɗɬɚ ɬɟɨɪɢя 
ɩɪɢɡɜɚɧɚ ɨɛɴяɫɧɢɬɶ ɬɚɤɢɟ ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ, ɤɚɤ 
ɦɚɫɲɬɚɛɧɚя ɢɧɜɚɪɢɚɧɬɧɨɫɬɶ, ɩɪɟɪɜɚɧɧɨɟ 
ɪɚɜɧɨɜɟɫɢɟ, ɮɥɢɤɤɟɪ-ɲɭɦ Д5Ж. ɇɭɠɧɨ ɨɬɦɟɬɢɬɶ, 
ɱɬɨ ɢɦɟɧɧɨ ɬɚɤɢɟ ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ 

ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ ɧɚɣɞɟɧɵ ɩɪɢ ɢɫɫɥɟɞɨɜɚɧɢяɯ 
ɫɨɜɪɟɦɟɧɧɨɝɨ ɬɪɚɮɢɤɚ Д6Ж.  

В 1988 ɝɨɞɭ ɚɦɟɪɢɤɚɧɫɤɢɦɢ ɭɱɟɧɵɦɢ П. 
Ȼɚɤɨɦ, ɑ. Ɍɚɧɝɨɦ ɢ К. Вɚɣɡɟɧɮɟɥɶɞɨɦ ɛɵɥɨ 
ɜɜɟɞɟɧɨ ɩɨɧяɬɢɟ ɨ ɫɚɦɨɨɪɝɚɧɢɡɨɜɚɧɧɨɣ 
ɤɪɢɬɢɱɧɨɫɬɢ Д7Ж. Ȼɚɡɨɜɨɣ ɦɨɞɟɥɶɸ ɬɟɨɪɢɢ SOC 
яɜɥяɟɬɫя ɤɭɱɚ ɩɟɫɤɚ. Ɋɚɫɫɦɨɬɪɢɦ ɤɭɱɭ ɩɟɫɤɚ, 
ɢɡɨɛɪɚɠɟɧɧɭɸ ɧɚ ɪɢɫɭɧɤɟ 1.  

 
 

Ɋɢɫɭɧɨɤ 1 – Кɭɱɚ ɩɟɫɤɚ 

 

Ȼɭɞɟɦ ɩɪɟɞɩɨɥɚɝɚɬɶ ɫɰɟɩɥɟɧɢɟ ɦɟɠɞɭ 
ɩɟɫɱɢɧɤɚɦɢ ɞɨɫɬɚɬɨɱɧɨ ɛɨɥɶɲɢɦ. Пɪɢ ɷɬɨɦ 
ɜɨɡɦɨɠɧɨ ɥɢɲɶ ɩɨɜɟɪɯɧɨɫɬɧɨɟ ɩɟɪɟɦɟɳɟɧɢɟ 
ɩɟɫɤɚ, ɩɪɢɱɟɦ ɢɧɟɪɰɢɟɣ ɟɝɨ ɞɜɢɠɟɧɢя ɦɨɠɧɨ 
ɩɪɟɧɟɛɪɟɱɶ. В ɬɚɤɨɦ ɫɥɭɱɚɟ ɫɨɫɬɨяɧɢɟ ɫɢɫɬɟɦɵ 
ɩɨɥɧɨɫɬɶɸ ɨɩɪɟɞɟɥяɟɬɫя ɧɚɤɥɨɧɨɦ ɩɨɜɟɪɯɧɨɫɬɢ. 
В ɬɟɯ ɦɟɫɬɚɯ, ɝɞɟ ɥɨɤɚɥɶɧɵɣ ɧɚɤɥɨɧ ɨɤɚɡɵɜɚɟɬɫя 
ɛɨɥɶɲɟ ɩɨɪɨɝɚ ɭɫɬɨɣɱɢɜɨɫɬɢ, ɩɪɨɢɫɯɨɞɢɬ 
ɨɫɵɩɚɧɢɟ ɩɟɫɱɢɧɨɤ ɜɧɢɡ ɩɨ ɫɤɥɨɧɭ ɧɚ ɫɨɫɟɞɧɢɟ 
ɭɱɚɫɬɤɢ ɩɨɜɟɪɯɧɨɫɬɢ. ɋɨɫɬɨяɧɢɟ ɩɟɫɤɚ 
ɨɩɪɟɞɟɥяɟɬɫя ɭɝɥɨɦ ɧɚɤɥɨɧɚ ɩɨɜɟɪɯɧɨɫɬɢ y. Пɪɢ 
ɟɝɨ ɢɡɦɟɧɟɧɢɢ ɩɪɨɢɫɯɨɞɢɬ ɮɚɡɨɜɵɣ ɩɟɪɟɯɨɞ ɨɬ 
ɧɟɩɨɞɜɢɠɧɨɝɨ ɫɨɫɬɨяɧɢя ɤ ɫɨɫɬɨяɧɢɸ 
ɧɟɩɪɟɪɵɜɧɨɝɨ ɬɨɤɚ ɩɟɫɤɚ. Пɪɢ ɬɨɤɟ, 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦ ɞɨɛɚɜɥɟɧɢɸ ɨɞɧɨɣ ɩɟɫɱɢɧɤɢ 
ɡɚ ɨɞɢɧ ɲɚɝ, ɫɢɫɬɟɦɚ ɫɚɦɨɨɪɝɚɧɢɡɭɟɬɫя ɜ 
ɫɨɫɬɨяɧɢɟ ɫ ɤɪɢɬɢɱɟɫɤɢɦ ɧɚɤɥɨɧɨɦ cyy  .

 
 ȿɫɥɢ 

ɫɪɟɞɧɢɣ ɧɚɤɥɨɧ ɩɨɜɟɪɯɧɨɫɬɢ y ɦɟɧɶɲɟ ɱɟɦ cy , ɬɨ 
ɩɟɫɨɤ ɧɟɩɨɞɜɢɠɟɧ. ȿɫɥɢ ɧɚɤɥɨɧ ɩɪɟɜɵɲɚɟɬ 
ɡɧɚɱɟɧɢɟ cy , ɜɨɡɧɢɤɚɟɬ ɫɩɨɧɬɚɧɧɵɣ ɬɨɤ ɩɟɫɤɚ J 

ɩɨ ɩɨɜɟɪɯɧɨɫɬɢ. Вɨɡɧɢɤɚɟɬ ɮɚɡɨɜɵɣ ɩɟɪɟɯɨɞ, ɜ 
ɤɨɬɨɪɨɦ ɭɩɪɚɜɥяɸɳɢɦ ɩɚɪɚɦɟɬɪɨɦ яɜɥяɟɬɫя 
ɧɚɤɥɨɧ y, ɚ ɩɚɪɚɦɟɬɪɨɦ ɩɨɪяɞɤɚ – ɬɨɤ ɩɟɫɤɚ J. 

Кɪɢɬɢɱɟɫɤɨɟ ɡɧɚɱɟɧɢɟ ɧɚɤɥɨɧɚ cy  ɪɚɡɞɟɥяɟɬ 
ɯɚɨɬɢɱɟɫɤɭɸ ( cyy  ) ɢ ɭɩɨɪяɞɨɱɟɧɧɭɸ ( cyy  ) 

ɮɚɡɵ. Ɉɛɟ ɷɬɢ ɮɚɡɵ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɫɨɫɬɨяɧɢɸ 
ɫɢɫɬɟɦɵ ɭɫɬɨɣɱɢɜɨɦɭ ɤ ɦɚɥɵɦ ɜɨɡɦɭɳɟɧɢяɦ. В 
ɯɚɨɬɢɱɟɫɤɨɣ ɮɚɡɟ ɨɧɢ ɟɳɟ ɛɵɫɬɪɨ ɡɚɬɭɯɚɸɬ ɜɨ 
ɜɪɟɦɟɧɢ ɢ ɩɪɨɫɬɪɚɧɫɬɜɟ, ɚ ɜ ɭɩɨɪяɞɨɱɟɧɧɨɣ – 

ɭɠɟ ɧɟ ɦɨɝɭɬ ɫɭɳɟɫɬɜɟɧɧɨ ɜɥɢяɬɶ ɧɚ ɜɟɥɢɱɢɧɭ 
ɬɨɤɚ. ɂ ɬɨɥɶɤɨ ɜ ɤɪɢɬɢɱɟɫɤɨɣ ɬɨɱɤɟ, ɨɞɧɚ 
ɞɨɛɚɜɥɟɧɧɚя ɩɟɫɱɢɧɤɚ ɦɨɠɟɬ ɜɵɡɵɜɚɬɶ ɥɚɜɢɧɭ. В 
ɩɟɫɱɚɧɨɣ ɤɭɱɟ ɫɭɳɟɫɬɜɭɟɬ ɦɧɨɝɨ ɨɛɥɚɫɬɟɣ 
ɧɟɭɫɬɨɣɱɢɜɨɫɬɢ, ɧɨ ɤɪɢɬɢɱɟɫɤɨɟ ɫɨɫɬɨяɧɢɟ 
яɜɥяɟɬɫя ɭɫɬɨɣɱɢɜɵɦ. Ɍɚɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
ɬɟɫɧɨ ɫɜяɡɚɧɵ ɫ ɮɪɚɤɬɚɥɚɦɢ.  
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24 

 

ɋɚɦɵɦ ɩɪɨɫɬɵɦ ɜɚɪɢɚɧɬɨɦ ɦɨɞɟɥɢ ɤɭɱɢ 
ɩɟɫɤɚ яɜɥяɟɬɫя ɨɞɧɨɦɟɪɧɚя ɦɨɞɟɥɶ Ȼɚɤɚ-Ɍɚɧɝɚ-

Вɚɣɡɟɧɮɟɥɶɞɚ (BTА-1D). ȿɟ ɪɚɛɨɬɭ ɪɚɫɫɦɨɬɪɢɦ 
ɧɚ ɩɪɢɦɟɪɟ Д8Ж, ɩɨɤɚɡɚɧɧɨɦ ɧɚ ɪɢɫɭɧɤɟ 2. 

 
 

 

 

 

 

 

 

 

 
      0t           1t          2t           3t  

 

Ɋɢɫɭɧɨɤ 2 – Ɇɨɞɟɥɶ BTА-1D 

 

Пɭɫɬɶ ɡɚɞɚɧ ɤɪɢɬɢɱɟɫɤɢɣ ɩɨɪɨɝ 2cz  ɢ 
ɤɭɱɚ ɩɟɫɤɚ, ɢɦɟɸɳɚя 4 ɫɥɨя. В ɧɚɱɚɥɶɧɨɦ 
ɫɨɫɬɨяɧɢɢ ɩɟɪɜɵɣ ɫɥɨɣ ɤɭɱɢ ɫɨɞɟɪɠɢɬ 6 
ɩɟɫɱɢɧɨɤ, ɜɬɨɪɨɣ – 4, ɬɪɟɬɢɣ – 2 ɢ ɱɟɬɜɟɪɬɵɣ 
ɫɥɨɣ – 1 ɩɟɫɱɢɧɤɭ. ɍɪɨɜɟɧɶ ɩɟɫɤɚ ɜ ɤɚɠɞɨɦ ɫɥɨɟ 
ɨɬɥɢɱɚɟɬɫя ɨɬ ɭɪɨɜɧя ɩɪɟɞɵɞɭɳɟɝɨ ɫɥɨя ɧɟ 
ɛɨɥɶɲɟ, ɱɟɦ ɧɚ ɜɟɥɢɱɢɧɭ cz : (6-4)=2, (4-2)=2, (2-

1)=1. Пɨ ɷɬɨɣ ɩɪɢɱɢɧɟ ɤɭɱɚ ɩɟɫɤɚ ɧɚɯɨɞɢɬɫя ɜ 
ɭɫɬɨɣɱɢɜɨɦ ɫɨɫɬɨяɧɢɢ (ɩɟɫɨɤ ɧɟɩɨɞɜɢɠɟɧ). Пɭɫɤ 
ɦɨɞɟɥɢ ɜɵɩɨɥɧяɟɬɫя ɞɨɛɚɜɥɟɧɢɟɦ ɧɨɜɨɣ 
ɩɟɫɱɢɧɤɢ ɧɚ ɜɟɪɲɢɧɭ. Пɪɢ ɷɬɨɦ ɭɪɨɜɟɧɶ ɩɟɫɤɚ ɜ 
ɩɟɪɜɨɦ ɫɥɨɟ ɩɨɜɵɲɚɟɬɫя, ɢ ɨɧ ɫɬɚɧɨɜɢɬɫя 
ɧɟɭɫɬɨɣɱɢɜɵɦ: (6+1)=7,  (7-4)=3> cz . В ɬɚɤɨɦ 
ɫɥɭɱɚɟ ɩɟɫɱɢɧɤɚ ɧɟ ɨɫɬɚɟɬɫя ɧɚ ɩɟɪɜɨɦ ɫɥɨɟ, ɚ 
ɩɟɪɟɞɜɢɝɚɟɬɫя ɧɚ ɜɬɨɪɨɣ ɫɥɨɣ ɢ ɤɨɥɢɱɟɫɬɜɨ ɩɟɫɤɚ 
ɜ ɩɟɪɜɨɦ ɫɥɨɟ ɜɨɡɜɪɚɳɚɟɬɫя ɤ ɡɧɚɱɟɧɢɸ 6. 
ɍɪɨɜɟɧɶ ɩɟɫɤɚ ɜɨ ɜɬɨɪɨɦ ɫɥɨɟ ɩɨɜɵɲɚɟɬɫя ɢ ɨɧ 
ɫɬɚɧɨɜɢɬɫя ɧɟɭɫɬɨɣɱɢɜɵɦ: (4+1)=5,  (5-2)=3> cz . 

Пɨɷɬɨɦɭ ɩɟɫɱɢɧɤɚ ɧɟ ɨɫɬɚɧɚɜɥɢɜɚɟɬɫя ɧɚ ɜɬɨɪɨɦ 
ɫɥɨɟ,  ɩɟɪɟɞɜɢɝɚɟɬɫя ɧɚ ɬɪɟɬɢɣ ɫɥɨɣ ɢ ɤɨɥɢɱɟɫɬɜɨ 
ɩɟɫɤɚ ɜɨ ɜɬɨɪɨɦ ɫɥɨɟ ɜɨɡɜɪɚɳɚɟɬɫя ɤ ɡɧɚɱɟɧɢɸ 4. 
ɍɪɨɜɟɧɶ ɩɟɫɤɚ ɜ ɬɪɟɬɶɟɦ ɫɥɨɟ ɩɨɜɵɲɚɟɬɫя, ɧɨ  ɨɧ 
ɨɫɬɚɟɬɫя ɭɫɬɨɣɱɢɜɵɦ: (2+1)=3, (3-1)=2= cz . 

Пɨɷɬɨɦɭ ɩɟɫɱɢɧɤɚ ɨɫɬɚɧɚɜɥɢɜɚɟɬɫя ɧɚ ɬɪɟɬɶɟɦ 
ɫɥɨɟ. Пɟɪɜɵɣ ɲɚɝ ɦɨɞɟɥɢɪɨɜɚɧɢя ɡɚɜɟɪɲɟɧ. ɇɚ 
ɧɟɦ ɩɪɨɲɥɚ ɥɚɜɢɧɚ ɩɟɪɟɦɟɳɟɧɢɣ ɨɬ ɩɟɪɜɨɝɨ ɤ 
ɬɪɟɬɶɟɦɭ ɫɥɨɸ. 

Кɚɠɞɵɣ ɧɨɜɵɣ ɲɚɝ ɛɭɞɟɬ ɧɚɱɢɧɚɬɶɫя 
ɞɨɛɚɜɥɟɧɢɟɦ ɧɨɜɨɣ ɩɟɫɱɢɧɤɢ ɧɚ ɜɟɪɲɢɧɭ. ɇɚ 
ɨɞɧɨɦ ɲɚɝɟ ɦɨɞɟɥɢɪɨɜɚɧɢя ɜɨɡɦɨɠɧɨ 3 
ɫɢɬɭɚɰɢɢ: 1) ɧɨɜɚя ɩɟɫɱɢɧɤɚ ɨɫɬɚɟɬɫя ɧɚ ɜɟɪɲɢɧɟ 
(ɥɚɜɢɧɵ ɧɟɬ), 2) ɧɨɜɚя ɩɟɫɱɢɧɤɚ ɨɫɬɚɧɚɜɥɢɜɚɟɬɫя 
ɧɚ ɤɚɤɨɦ-ɬɨ ɫɥɨɟ ɤɭɱɢ, ɬ.ɟ. ɥɚɜɢɧɚ ɧɟ ɞɨɫɬɢɝɚɟɬ 
ɨɫɧɨɜɚɧɢя ɤɭɱɢ, 3) ɧɨɜɚя ɩɟɫɱɢɧɤɚ ɧɟ 
ɨɫɬɚɧɚɜɥɢɜɚɟɬɫя ɧɢ ɧɚ ɨɞɧɨɦ ɫɥɨɟ ɤɭɱɢ ɢ 
ɩɨɤɢɞɚɟɬ ɤɭɱɭ (ɥɚɜɢɧɚ ɞɨɫɬɢɝɚɟɬ ɨɫɧɨɜɚɧɢя 
ɤɭɱɢ). 

Ɍɚɤɨɣ ɩɪɨɰɟɫɫ ɮɨɪɦɢɪɨɜɚɧɢя ɤɭɱɢ ɩɟɫɤɚ 
яɜɥяɟɬɫя ɩɪɨɰɟɫɫɨɦ ɫɚɦɨɨɪɝɚɧɢɡɚɰɢɢ ɩɨɬɨɦɭ, 
ɱɬɨ ɨɧ ɢɞɟɬ ɛɟɡ ɜɧɟɲɧɟɝɨ ɭɩɪɚɜɥяɸɳɟɝɨ ɫɢɝɧɚɥɚ. 
Ɋɨɫɬ ɭɪɨɜɧя ɫɥɨɟɜ ɭɩɪɚɜɥяɟɬɫя  ɩɪɚɜɢɥɚɦɢ (1), 

ɝɞɟ iz  - ɤɨɥɢɱɟɫɬɜɨ ɩɟɫɱɢɧɨɤ, ɫɨɞɟɪɠɚɳɢɯɫя ɜ 
ɫɥɨɟ Т.  
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Вɟɥɢɱɢɧɵ iz  яɜɥяɸɬɫя ɭɩɪɚɜɥяɸɳɢɦɢ 
ɩɚɪɚɦɟɬɪɚɦɢ ɫɢɫɬɟɦɵ, ɡɧɚɱɟɧɢɟ cz  яɜɥяɟɬɫя 
ɤɪɢɬɢɱɟɫɤɢɦ ɡɧɚɱɟɧɢɟɦ ɞɥя ɭɩɪɚɜɥяɸɳɢɯ 
ɩɚɪɚɦɟɬɪɨɜ. Ⱦɨɫɬɢɠɟɧɢɟ ɷɬɨɝɨ ɡɧɚɱɟɧɢя 
ɤɚɱɟɫɬɜɟɧɧɨ ɢɡɦɟɧяɟɬ ɩɨɜɟɞɟɧɢɟ ɫɢɫɬɟɦɵ. 
Пɪɨɰɟɫɫ ɮɨɪɦɢɪɨɜɚɧɢя ɤɭɱɢ ɩɟɫɤɚ яɜɥяɟɬɫя 
ɩɪɨɰɟɫɫɨɦ ɫɚɦɨɨɪɝɚɧɢɡɚɰɢɢ ɭɩɪɚɜɥяɸɳɢɯ 
ɩɚɪɚɦɟɬɪɨɜ ɜ ɤɪɢɬɢɱɟɫɤɨɟ ɫɨɫɬɨяɧɢɟ ɢ ɩɨɷɬɨɦɭ 
ɫɢɫɬɟɦɚ яɜɥяɟɬɫя ɫɢɫɬɟɦɨɣ ɫɚɦɨɨɪɝɚɧɢɡɨɜɚɧɨɣ 
ɤɪɢɬɢɱɧɨɫɬɢ. 

В ɞɚɧɧɨɣ ɫɬɚɬɶɟ ɞɥя ɫɢɫɬɟɦɵ 
ɮɨɪɦɢɪɨɜɚɧɢя ɫɟɬɟɜɨɝɨ ɬɪɚɮɢɤɚ ɩɪɟɞɥɚɝɚɟɬɫя 
ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɚя ɦɨɞɟɥɶ BTА-1Dm. 

Ɇɨɞɢɮɢɤɚɰɢя ɡɚɤɥɸɱɚɟɬɫя ɜ ɫɥɟɞɭɸɳɟɦ: 1)  
ɤɚɠɞɚя ɩɟɫɱɢɧɤɚ ɢɦɟɟɬ ɫɜɨɣ ɨɛɴɟɦ, ɬ.ɟ. ɩɟɫɱɢɧɤɢ 
ɧɟ яɜɥяɸɬɫя ɨɞɢɧɚɤɨɜɵɦɢ, 2) ɤɚɠɞɵɣ ɫɥɨɣ ɢɦɟɟɬ 
ɫɜɨɣ ɤɪɢɬɢɱɟɫɤɢɣ ɭɪɨɜɟɧɶ (ɩɨɪɨɝ), 3) ɪɨɫɬ 
ɭɪɨɜɧя ɫɥɨɟɜ ɭɩɪɚɜɥяɟɬɫя  ɩɪɚɜɢɥɚɦɢ (2), ɝɞɟ j,iz  

– ɤɨɥɢɱɟɫɬɜɨ ɩɟɫɱɢɧɨɤ, ɫɨɞɟɪɠɚɳɢɯɫя ɜ ɫɥɨɟ Т ɧɚ 
ɜɪɟɦɟɧɧɨɦ ɲɚɝɟ У, jx – ɨɛɴɟɦ ɩɟɫɱɢɧɤɢ У, ciz  – 

ɤɪɢɬɢɱɟɫɤɢɣ ɩɨɪɨɝ ɫɥɨя Т. ȿɫɥɢ ɞɨɛɚɜɥɟɧɢɟ 
ɩɟɫɱɢɧɤɢ У ɤ ɫɥɨɸ Т  ɩɪɢɜɨɞɢɬ ɤ ɩɪɟɜɵɲɟɧɢɸ 
ɤɪɢɬɢɱɟɫɤɨɝɨ ɩɨɪɨɝɚ ciz , ɬɨ ɨɧɚ  ɩɟɪɟɦɟɳɚɟɬɫя 
ɧɚ ɫɥɟɞɭɸɳɢɣ ɭɪɨɜɟɧɶ, ɢɧɚɱɟ – ɩɟɫɱɢɧɤɚ 
ɞɨɛɚɜɥяɟɬɫя ɧɚ ɭɪɨɜɟɧɶ Т. 
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Вɟɥɢɱɢɧɵ j,iz  яɜɥяɸɬɫя ɭɩɪɚɜɥяɸɳɢɦɢ 

ɩɚɪɚɦɟɬɪɚɦɢ ɫɢɫɬɟɦɵ, ɡɧɚɱɟɧɢɟ ciz  яɜɥяɟɬɫя 
ɤɪɢɬɢɱɟɫɤɢɦɢ ɡɧɚɱɟɧɢяɦɢ ɞɥя ɭɩɪɚɜɥяɸɳɢɯ 
ɩɚɪɚɦɟɬɪɨɜ. Ɍɚɤɚя ɦɨɞɢɮɢɤɚɰɢя ɫɨɯɪɚɧяɟɬ 
ɫɚɦɨɨɪɝɚɧɢɡɨɜɚɧɧɭɸ ɤɪɢɬɢɱɧɨɫɬɶ ɫɢɫɬɟɦɵ. 

ɋɢɫɬɟɦɚ ɮɨɪɦɢɪɨɜɚɧɢɹ ɬɪɚɮɢɤɚ 

Ⱦɥя ɨɛɟɫɩɟɱɟɧɢя ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɝɨ 
ɤɚɱɟɫɬɜɚ ɨɛɫɥɭɠɢɜɚɧɢя ɤɨɦɢɬɟɬ IETP ɪɚɡɪɚɛɨɬɚɥ 
ɦɨɞɟɥɶ ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɧɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢя 
ɪɚɡɧɨɬɢɩɧɨɝɨ ɬɪɚɮɢɤɚ - DТППSОrЯ. Пɚɤɟɬɵ 
ɤɚɠɞɨɝɨ ɤɥɚɫɫɚ ɞɨɥɠɧɵ ɨɛɪɚɛɚɬɵɜɚɬɶɫя ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɨɩɪɟɞɟɥɟɧɧɵɦɢ ɞɥя ɷɬɨɝɨ ɤɥɚɫɫɚ 
ɬɪɟɛɨɜɚɧɢяɦɢ ɤɚɱɟɫɬɜɚ ɨɛɫɥɭɠɢɜɚɧɢя. Ɇɨɞɟɥɶ 
DТППSОrЯ ɨɩɢɫɵɜɚɟɬ ɚɪɯɢɬɟɤɬɭɪɭ ɫɟɬɢ ɤɚɤ 
ɫɨɜɨɤɭɩɧɨɫɬɶ ɩɨɝɪɚɧɢɱɧɵɯ ɭɱɚɫɬɤɨɜ ɢ яɞɪɚ. 
Пɪɢɦɟɪ ɫɟɬɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɷɬɨɣ ɦɨɞɟɥɢ 
ɩɨɤɚɡɚɧ ɧɚ ɪɢɫɭɧɤɟ 3. Пɨɝɪɚɧɢɱɧɵɟ 
ɦɚɪɲɪɭɬɢɡɚɬɨɪɵ ɤɥɚɫɫɢɮɢɰɢɪɭɸɬ ɢ 
ɧɨɪɦɚɥɢɡɭɸɬ ɬɪɚɮɢɤ. ɇɨɪɦɚɥɢɡɚɰɢя ɬɪɚɮɢɤɚ 

ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ ɢɡɦɟɪɟɧɢɟ ɟɝɨ ɩɚɪɚɦɟɬɪɨɜ, 
ɩɪɨɜɟɪɤɭ ɫɨɨɬɜɟɬɫɬɜɢя ɡɚɞɚɧɧɵɦ ɩɪɚɜɢɥɚɦ 
ɩɪɟɞɨɫɬɚɜɥɟɧɢя ɭɫɥɭɝ, ɩɪɨɮɢɥɢɪɨɜɚɧɢɟ. Пɪɢ 
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ɷɬɨɦ ɩɚɤɟɬɵ, ɧɟɭɞɨɜɥɟɬɜɨɪяɸɳɢɟ 
ɭɫɬɚɧɨɜɥɟɧɧɵɦ ɩɪɚɜɢɥɚɦ, ɬɟɪяɸɬɫя. 

Пɪɟɢɦɭɳɟɫɬɜɨ ɦɨɞɟɥɢ DТППSОrЯ 
ɡɚɤɥɸɱɚɟɬɫя ɜ ɬɨɦ, ɱɬɨ ɨɧɚ ɩɨɡɜɨɥяɟɬ ɪɚɡɞɟɥɢɬɶ 
ɜɟɫɶ ɬɪɚɮɢɤ ɧɚ ɧɟɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɤɥɚɫɫɨɜ ɢ 
ɧɟ ɚɧɚɥɢɡɢɪɨɜɚɬɶ ɤɚɠɞɵɣ ɢɧɮɨɪɦɚɰɢɨɧɧɵɣ 
ɩɨɬɨɤ ɨɬɞɟɥɶɧɨ. Ⱦɥя DТППSОrЯ ɩɪɢ ɧɟɡɚɜɢɫɢɦɨɦ 
ɩɨɜɟɞɟɧɢɢ ɦɚɪɲɪɭɬɢɡɚɬɨɪɨɜ (PHB) ɨɩɪɟɞɟɥɟɧɵ 
ɞɜɚ ɜɚɪɢɚɧɬɚ ɨɛɫɥɭɠɢɜɚɧɢя: 
• ɫɪɨɱɧɚя ɩɟɪɟɫɵɥɤɚ ɩɚɤɟɬɨɜ (Expedited 

Forwarding, EF); 

• ɝɚɪɚɧɬɢɪɨɜɚɧɧɚя ɩɟɪɟɫɵɥɤɚ ɩɚɤɟɬɨɜ (Assured 

Forwarding, AF). 

 

 
Ɋɢɫɭɧɨɤ 3 – Ɇɨɞɟɥɶ DТППSОrЯ 

 

Вɚɪɢɚɧɬ EF яɜɥяɟɬɫя ɧɚɢɜɵɫɲɢɦ ɭɪɨɜɧɟɦ 
ɤɚɱɟɫɬɜɚ ɨɛɫɥɭɠɢɜɚɧɢя. Ʌɸɛɨɣ ɬɪɚɮɢɤ, ɫ 
ɢɧɬɟɧɫɢɜɧɨɫɬɶɸ ɩɪɟɜɵɲɚɸɳɟɣ ɡɚɞɚɧɧɵɣ 
ɭɪɨɜɟɧɶ, ɨɬɛɪɚɫɵɜɚɟɬɫя. Вɚɪɢɚɧɬ AF 
ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ ɱɟɬɵɪɟ ɤɥɚɫɫɚ ɬɪɚɮɢɤɚ.  

Ɍɪɚɮɢɤ, ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɤɨɬɨɪɨɝɨ ɩɪɟɜɵɲɚɟɬ 
ɡɚɞɚɧɧɵɣ ɭɪɨɜɟɧɶ, ɞɨɫɬɚɜɥяɟɬɫя ɫ ɦɟɧɶɲɟɣ 
ɜɟɪɨяɬɧɨɫɬɶɸ. Кɚɱɟɫɬɜɨ ɟɝɨ  ɨɛɫɥɭɠɢɜɚɧɢя 
ɦɨɠɟɬ ɛɵɬɶ ɫɧɢɠɟɧɨ. 

Ɇɟɯɚɧɢɡɦ ɨɛɟɫɩɟɱɟɧɢя QШS ɧɚ ɭɪɨɜɧɟ 
ɫɟɬɟɜɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɜ DТППSОrЯ, ɢɫɩɨɥɶɡɭɟɬ 
ɱɟɬɵɪɟ ɨɩɟɪɚɰɢɢ. ɋɧɚɱɚɥɚ ɩɚɤɟɬɵ 
ɤɥɚɫɫɢɮɢɰɢɪɭɸɬɫя ɧɚ ɨɫɧɨɜɚɧɢɢ ɢɯ ɡɚɝɨɥɜɤɨɜ. 
Пɨɬɨɦ ɨɧɢ ɦɚɪɤɢɪɭɸɬɫя ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɜɵɩɨɥɧɟɧɧɨɣ ɤɥɚɫɫɢɮɢɤɚɰɢɟɣ (ɜ ɩɨɥɟ DТППSОrЯ). 
В ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɦɚɪɤɢɪɨɜɤɢ ɜɵɛɢɪɚɟɬɫя 
ɚɥɝɨɪɢɬɦ ɩɟɪɟɞɚɱɢ, ɩɨɡɜɨɥяɸɳɢɣ ɢɡɛɟɠɚɬɶ 
ɡɚɬɨɪɨɜ ɜ ɫɟɬɢ. Ɂɚɤɥɸɱɢɬɟɥɶɧɚя ɨɩɟɪɚɰɢя 
ɫɨɫɬɨɢɬ ɜ ɨɪɝɚɧɢɡɚɰɢɢ ɨɱɟɪɟɞɟɣ ɫ ɭɱɟɬɨɦ 
ɩɪɢɨɪɢɬɟɬɨɜ Д9Ж. 

ɇɚ ɪɢɫɭɧɤɟ 4 ɩɨɤɚɡɚɧɚ ɫɬɪɭɤɬɭɪɚ ɫɟɬɟɜɨɝɨ 
ɩɪɨɰɟɫɫɨɪɚ C5О ɮɢɪɦɵ MШЭШrШХК Д10Ж. 

ɇɚ ɪɢɫɭɧɤɟ 4 ɜɵɞɟɥɟɧɚ ɱɚɫɬɶ ɫɬɪɭɤɬɭɪɵ, 
ɫɨɜɩɚɞɚɸɳɚя ɩɨ ɫɜɨɟɦɭ ɧɚɡɧɚɱɟɧɢɸ  ɫɨ  
ɫɬɪɭɤɬɭɪɨɣ, ɤɨɬɨɪɚя ɪɚɡɪɚɛɚɬɵɜɚɟɬɫя ɜ ɫɬɚɬɶɟ ɧɚ 
ɛɚɡɟ SOC. В ɫɟɬɟɜɨɦ ɩɪɨɰɟɫɫɨɪɟ C5О 
ɢɫɩɨɥɶɡɭɟɬɫя ɪɚɡɧɨɜɢɞɧɨɫɬɶ ɚɥɝɨɪɢɬɦɚ TШФОn 

Bucket - srTCM. Ɉɧ ɤɨɧɬɪɨɥɢɪɭɟɬ ɩɢɤɨɜɭɸ (PIR) 
ɢ ɜɵɩɨɥɧɢɦɭɸ (CIR) ɫɤɨɪɨɫɬɶ ɬɪɚɮɢɤɚ, ɫɨɡɞɚɟɬ  
ɩɨɬɨɤ ɡɟɥɟɧɵɯ ɤɨɧɮɨɪɦɧɵɯ ɩɚɤɟɬɨɜ, ɩɨɬɨɤ 
ɠɟɥɬɵɯ ɦɚɥɨɤɨɧɮɨɪɦɧɵɯ ɩɚɤɟɬɨɜ, ɩɨɬɨɤ 
ɤɪɚɫɧɵɯ ɧɟɤɨɧɮɨɪɦɧɵɯ ɩɚɤɟɬɨɜ.   

 
Ɋɢɫɭɧɨɤ 4 – ɋɬɪɭɤɬɭɪɚ ɫɟɬɟɜɨɝɨ ɩɪɨɰɟɫɫɨɪɚ C5О 

 

Пɪɟɞɥɚɝɚɟɦɚя ɜ ɫɬɚɬɶɟ ɫɢɫɬɟɦɚ  
ɮɨɪɦɢɪɨɜɚɧɢя ɬɪɚɮɢɤɚ ɩɨɤɚɡɚɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.  

 
   ɚ) 
      ɬɪɚɮɢɤ 

     EF PHB    ɩɨɬɨɤ ɡɟɥɟɧɵɯ ɩɚɤɟɬɨɜ (green) 

 

 

 

 

      ɩɨɬɨɤ ɤɪɚɫɧɵɯ ɩɚɤɟɬɨɜ (red)  

 

    ɛ) 
      ɬɪɚɮɢɤ                 

     AF PHB                        ɩɨɬɨɤ ɠɟɥɬɵɯ ɩɚɤɟɬɨɜ (yellow)  

 

 

              ɩɨɬɨɤ ɤɪɚɫɧɵɯ ɩɚɤɟɬɨɜ (red) 

               

               

          

      ɩɨɬɨɤ ɡɟɥɟɧɵɯ ɩɚɤɟɬɨɜ (green)            

BTW1Dm

1cz  

BTW1Dm

21 , cc zz  

 

Ɋɢɫɭɧɨɤ 5 – ɋɢɫɬɟɦɚ ɮɨɪɦɢɪɨɜɚɧɢя ɬɪɚɮɢɤɚ ɧɚ 
ɛɚɡɟ SOC 

ɋɢɫɬɟɦɚ ɜɵɩɨɥɧяɟɬ ɚɥɝɨɪɢɬɦ BTА1DЦ 
ɩɪɢ ɫɥɟɞɭɸɳɟɣ ɢɧɬɟɪɩɪɟɬɚɰɢɢ ɞɥя ɜɯɨɞɧɨɝɨ 
ɬɪɚɮɢɤɚ EF PHB: j,z1  - ɭɪɨɜɟɧɶ ɫɤɨɪɨɫɬɢ 
ɜɵɯɨɞɧɨɝɨ ɩɨɬɨɤɚ ɡɟɥɟɧɵɯ ɤɨɧɮɨɪɦɧɵɯ ɩɚɤɟɬɨɜ 
ɧɚ ɬɚɤɬɟ У, j,z2 - ɭɪɨɜɟɧɶ ɫɤɨɪɨɫɬɢ ɜɵɯɨɞɧɨɝɨ 
ɩɨɬɨɤɚ ɤɪɚɫɧɵɯ ɧɟɤɨɧɮɨɪɦɧɵɯ ɩɚɤɟɬɨɜ ɧɚ ɬɚɤɬɟ 
j, jx  - ɫɤɨɪɨɫɬɶ ɜɯɨɞɧɨɝɨ ɩɨɬɨɤɚ ɧɚ ɬɚɤɬɟ У, 1cz - 

ɡɚɞɚɧɧɚя ɞɨɫɬɢɠɢɦɚя ɫɤɨɪɨɫɬɶ ɬɪɚɮɢɤɚ. ɋɢɫɬɟɦɚ 
ɩɨ ɮɨɪɦɭɥɚɦ (2) ɮɨɪɦɢɪɭɟɬ ɢ ɦɚɪɤɢɪɭɟɬ 
ɜɵɯɨɞɧɵɟ ɩɨɬɨɤɢ. 

ȿɫɥɢ ɫɢɫɬɟɦɚ ɩɪɢɦɟɧяɟɬɫя ɞɥя ɜɯɨɞɧɨɝɨ 
ɬɪɚɮɢɤɚ AF PHB ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɤɥɚɫɫɚ, ɬɨ 
ɢɫɩɨɥɶɡɭɟɬɫя ɚɥɝɨɪɢɬɦ BTА1DЦ ɩɪɢ 
ɫɥɟɞɭɸɳɟɣ ɢɧɬɟɪɩɪɟɬɚɰɢɢ: j,z1  - ɭɪɨɜɟɧɶ 
ɫɤɨɪɨɫɬɢ ɜɵɯɨɞɧɨɝɨ ɩɨɬɨɤɚ ɡɟɥɟɧɵɯ 
ɤɨɧɮɨɪɦɧɵɯ ɩɚɤɟɬɨɜ ɧɚ ɬɚɤɬɟ У, j,z2 - ɭɪɨɜɟɧɶ 
ɫɤɨɪɨɫɬɢ ɜɵɯɨɞɧɨɝɨ ɩɨɬɨɤɚ ɠɟɥɬɵɯ 
ɦɚɥɨɤɨɧɮɨɪɦɧɵɯ ɩɚɤɟɬɨɜ ɧɚ ɬɚɤɬɟ У, j,z3 - 

ɭɪɨɜɟɧɶ ɫɤɨɪɨɫɬɢ ɜɵɯɨɞɧɨɝɨ ɩɨɬɨɤɚ ɤɪɚɫɧɵɯ 
ɧɟɤɨɧɮɨɪɦɧɵɯ ɩɚɤɟɬɨɜ ɧɚ ɬɚɤɬɟ У, jx  - ɫɤɨɪɨɫɬɶ 

ɜɯɨɞɧɨɝɨ ɩɨɬɨɤɚ ɧɚ ɬɚɤɬɟ У, 1cz - ɡɚɞɚɧɧɚя 
ɞɨɫɬɢɠɢɦɚя ɫɤɨɪɨɫɬɶ ɬɪɚɮɢɤɚ 2cz - ɡɚɞɚɧɧɚя 
ɩɢɤɨɜɚя ɫɤɨɪɨɫɬɶ ɬɪɚɮɢɤɚ.  
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Ɋɚɫɫɦɨɬɪɢɦ ɩɪɟɞɥɨɠɟɧɧɭɸ ɫɢɫɬɟɦɭ ɜ 
ɫɪɚɜɧɟɧɢɢ ɫ TШФОЧ BЮМФОЭ. ɋɢɫɬɟɦɚ Token Bucket 

ɢɦɟɟɬ: ɜɯɨɞɧɨɣ ɛɭɮɟɪ ɩɚɤɟɬɨɜ, ɛɭɮɟɪ ɜɵɯɨɞɧɵɯ 
ɩɚɤɟɬɨɜ, ɛɭɮɟɪ ɠɟɬɨɧɨɜ ɢ ɫɟɪɜɟɪ ɞɥя ɫɪɚɜɧɟɧɢя 
ɜɯɨɞɧɨɝɨ ɩɨɬɨɤɚ ɫ ɩɨɬɨɤɨɦ ɠɟɬɨɧɨɜ. Жɟɬɨɧɵ 
ɝɟɧɟɪɢɪɭɸɬɫя ɫ ɡɚɞɚɧɧɨɣ ɢɧɬɟɧɫɢɜɧɨɫɬɶɸ ɢ 
ɩɨɦɟɳɚɸɬɫя ɜ ɨɱɟɪɟɞɶ. ȿɫɥɢ ɛɭɮɟɪ ɠɟɬɨɧɨɜ 
ɩɨɥɨɧ, ɬɨ ɧɨɜɵɣ ɠɟɬɨɧ ɬɟɪяɟɬɫя. В ɫɥɭɱɚɟ 
ɨɬɫɭɬɫɬɜɢя ɠɟɬɨɧɨɜ ɩɚɤɟɬɵ ɞɨɥɠɧɵ ɫɨɯɪɚɧяɬɫя ɜ 
ɛɭɮɟɪɟ. Ⱥɥɝɨɪɢɬɦ Token Bucket ɨɫɧɨɜɚɧ ɧɚ 
ɫɪɚɜɧɟɧɢɢ ɬɪɚɮɢɤɚ ɫ ɷɬɚɥɨɧɧɵɦ ɩɨɬɨɤɨɦ, 
ɤɨɬɨɪɵɣ ɩɪɟɞɫɬɚɜɥɟɧ ɠɟɬɨɧɚɦɢ. Ɋɟɚɥɢɡɚɰɢя 
ɚɥɝɨɪɢɬɦɚ ɬɪɟɛɭɟɬ ɧɚɥɢɱɢя ɫɱɟɬɱɢɤɚ, 
ɫɱɢɬɚɸɳɟɝɨ ɠɟɬɨɧɵ. ɋɱɟɬɱɢɤ ɭɜɟɥɢɱɢɜɚɟɬɫя ɧɚ 
ɇ ɛɚɣɬ ɱɟɪɟɡ ɪɚɜɧɵɟ ɢɧɬɟɪɜɚɥɵ ɜɪɟɦɟɧɢ ɢ 
ɭɦɟɧɶɲɚɟɬɫя ɩɪɢ ɩɟɪɟɞɚɱɟ ɩɚɤɟɬɚ ɧɚ ɨɛɴɟɦ 
ɩɟɪɟɞɚɧɧɨɝɨ ɩɚɤɟɬɚ. Кɨɝɞɚ ɫɱɟɬɱɢɤ ɭɦɟɧɶɲɚɟɬɫя 
ɞɨ ɧɭɥя, ɩɟɪɟɞɚɱɚ ɩɚɤɟɬɨɜ ɨɫɬɚɧɚɜɥɢɜɚɟɬɫя. В 
ɫɥɭɱɚɟ ɨɛɫɥɭɠɢɜɚɧɢя EF ɩɚɤɟɬ ɩɟɪɟɦɟɳɚɟɬɫя 
ɫɟɪɜɟɪɨɦ ɢɡ ɜɯɨɞɧɨɝɨ ɛɭɮɟɪɚ  ɜ ɜɵɯɨɞɧɭɸ 
ɨɱɟɪɟɞɶ ɡɟɥɟɧɵɯ ɩɚɤɟɬɨɜ, ɟɫɥɢ ɜ ɜɟɞɪɟ 
ɞɨɫɬɚɬɨɱɧɨ ɠɟɬɨɧɨɜ, ɢɧɚɱɟ ɫɟɪɜɟɪ ɩɟɪɟɦɟɳɚɟɬ 
ɩɚɤɟɬ ɜ ɨɱɟɪɟɞɶ ɤɪɚɫɧɵɯ ɩɚɤɟɬɨɜ.  

ɋɨɫɬɚɜ ɫɢɫɬɟɦɵ TШФОЧ BЮМФОЭ ɩɨɤɚɡɚɧ ɧɚ 
ɪɢɫɭɧɤɟ 6ɚ. ɋɨɫɬɚɜ ɩɪɟɞɥɚɝɚɟɦɨɣ ɫɢɫɬɟɦɵ 
ɩɨɤɚɡɚɧ ɧɚ ɪɢɫɭɧɤɟ 6ɛ. 

 
  ɚ) 
 Жɟɬɨɧɵ  

 

 

 

 

 

 

 

  Вɯɨɞɧɨɣ ɩɨɬɨɤ                 Пɨɬɨɤ ɡɟɥɟɧɵɯ ɩɚɤɟɬɨɜ 

 

 

                                   Пɨɬɨɤ ɤɪɚɫɧɵɯ ɩɚɤɟɬɨɜ 

  

  ɛ) 
 

                         

    

 

 

 

                              Пɨɬɨɤ ɡɟɥɟɧɵɯ ɩɚɤɟɬɨɜ 

 Вɯɨɞɧɨɣ ɩɨɬɨɤ  
      

              Пɨɬɨɤ ɤɪɚɫɧɵɯ ɩɚɤɟɬɨɜ  

ɚɥɝɨɪɢɬɦ 

BTW1Dm 

 
Ɋɢɫɭɧɨɤ 6 – ɋɬɪɭɤɬɭɪɵ TШФОЧ BЮМФОЭ ɢ BTА1DЦ 

 

В ɩɪɟɞɥɨɠɟɧɧɨɣ ɫɢɫɬɟɦɟ ɜɯɨɞɧɨɣ ɩɚɤɟɬ 
ɩɨɩɚɞɚɟɬ ɜɨ ɜɯɨɞɧɨɣ ɛɭɮɟɪ, ɟɝɨ ɤɨɩɢя ɩɨɫɬɭɩɚɟɬ 
ɜ ɦɨɞɭɥɶ BTА1DЦ, ɤɨɬɨɪɵɣ ɦɚɪɤɢɪɭɟɬ ɩɚɤɟɬ ɩɨ 
ɮɨɪɦɭɥɚɦ (2). ɋɟɪɜɟɪ  ɫɨɝɥɚɫɧɨ ɦɚɪɤɢɪɨɜɤɟ 
ɩɟɪɟɦɟɳɚɟɬ ɩɚɤɟɬ ɜ ɜɵɯɨɞɧɭɸ ɨɱɟɪɟɞɶ ɡɟɥɟɧɵɯ 
ɩɚɤɟɬɨɜ ɢɥɢ ɜ ɨɱɟɪɟɞɶ ɤɪɚɫɧɵɯ ɩɚɤɟɬɨɜ. 

Ɋɚɡɪɚɛɨɬɚɧɧɚя ɫɢɫɬɟɦɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥя 
ɞɨɫɬɢɠɟɧɢя ɬɨɝɨ ɠɟ ɪɟɡɭɥɶɬɚɬɚ, ɱɬɨ ɢ Token 

BЮМФОЭ. В ɞɚɧɧɨɣ ɫɬɚɬɶɟ ɧɟ ɫɬɚɜɢɬɫя ɰɟɥɶ 
ɩɨɤɚɡɚɬɶ ɩɪɟɢɦɭɳɟɫɬɜɚ ɩɪɟɞɥɨɠɟɧɧɨɣ ɫɢɫɬɟɦɵ 
ɩɟɪɟɞ Token BЮМФОЭ. Ɍɚɤɚя ɡɚɞɚɱɚ ɧɭɠɞɚɟɬɫя ɜ 
ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢяɯ. Ɉɞɧɚɤɨ  
ɪɚɡɪɚɛɨɬɚɧɧɚя ɫɢɫɬɟɦɚ ɢɦɟɟɬ ɩɪɢɧɰɢɩɢɚɥɶɧɨɟ 

ɨɬɥɢɱɢɟ ɨɬ ɜɟɞɪɚ ɠɟɬɨɧɨɜ. ɋɢɫɬɟɦɚ Token Bucket 

яɜɥяɟɬɫя ɨɪɝɚɧɢɡɚɰɢɨɧɧɨɣ (ɤɢɛɟɪɧɟɬɢɱɟɫɤɨɣ) 
ɫɢɫɬɟɦɨɣ. Ɉɛɴɟɤɬ ɭɩɪɚɜɥɟɧɢя (ɜɯɨɞɧɨɣ ɩɚɤɟɬ) 
ɢɡɦɟɧяɟɬ ɫɜɨɟ ɫɨɫɬɨяɧɢɟ (ɩɟɪɟɦɟɳɚɟɬɫя ɢɡ 
ɜɯɨɞɧɨɝɨ ɛɭɮɟɪɚ ɜ ɜɵɯɨɞɧɭɸ ɨɱɟɪɟɞɶ) ɩɪɢ 
ɩɨɫɬɭɩɥɟɧɢɢ ɜɧɟɲɧɟɝɨ ɭɩɪɚɜɥяɸɳɟɝɨ ɫɢɝɧɚɥɚ 
(ɠɟɬɨɧɚ ɢɡ ɜɟɞɪɚ ɠɟɬɨɧɨɜ). Пɪɟɞɥɨɠɟɧɧɚя ɜ 
ɫɬɚɬɶɟ ɫɢɫɬɟɦɚ яɜɥяɟɬɫя ɫɚɦɨɨɪɝɚɧɢɡɨɜɚɧɧɨɣ 
(ɫɢɧɟɪɝɟɬɢɱɟɫɤɨɣ) ɫɢɫɬɟɦɨɣ. Ɉɛɴɟɤɬ ɭɩɪɚɜɥɟɧɢя 
(ɜɯɨɞɧɨɣ ɩɚɤɟɬ) ɢɡɦɟɧяɟɬ ɫɜɨɟ ɫɨɫɬɨяɧɢɟ 
(ɩɟɪɟɦɟɳɚɟɬɫя ɢɡ ɜɯɨɞɧɨɝɨ ɛɭɮɟɪɚ   ɜ ɜɵɯɨɞɧɭɸ 
ɨɱɟɪɟɞɶ) ɛɟɡ ɜɧɟɲɧɟɝɨ ɭɩɪɚɜɥяɸɳɟɝɨ ɫɢɝɧɚɥɚ. 
Ɍɚɤɨɟ ɩɟɪɟɦɟɳɟɧɢɟ ɜɵɩɨɥɧяɟɬɫя ɩɪɢ 
ɩɨɫɬɭɩɥɟɧɢɢ ɜɧɭɬɪɟɧɧɟɝɨ ɭɩɪɚɜɥяɸɳɟɝɨ ɫɢɝɧɚɥɚ 
(ɦɚɪɤɢɪɨɜɚɧɧɨɣ ɤɨɩɢɢ ɩɚɤɟɬɚ ɢɡ ɦɨɞɭɥя 
BTW1Dm).  

Ⱦɥя ɩɪɨɜɟɪɤɢ ɪɚɛɨɬɵ ɩɪɟɞɥɨɠɟɧɧɨɣ 
ɫɢɫɬɟɦɵ ɜɵɩɨɥɧɟɧ ɜɵɱɢɫɥɢɬɟɥɶɧɵɣ ɷɤɫɩɟɪɢɦɟɧɬ 
ɜ ɫɪɟɞɟ MКЭХКЛ. Вɯɨɞɧɨɣ ɬɪɚɮɢɤ ɩɨɤɚɡɚɧ ɧɚ 
ɪɢɫɭɧɤɟ 7.  

 
Ɋɢɫɭɧɨɤ 7 – Вɯɨɞɧɨɣ ɬɪɚɮɢɤ 

 

ɗɬɨ ɜɪɟɦɟɧɧɨɣ ɪяɞ ɫɤɨɪɨɫɬɢ (Ɇɛɚɣɬ/ɫ.) 
ɩɚɤɟɬɨɜ ɛɟɫɩɪɨɜɨɞɧɨɣ ɫɟɬɢ ɞɨɫɬɭɩɚ Д11Ж. В 
ɩɟɪɜɨɦ ɜɚɪɢɚɧɬɟ ɷɤɫɩɟɪɢɦɟɧɬɚ ɪɚɛɨɬɚ ɫɢɫɬɟɦɵ 
ɢɫɫɥɟɞɨɜɚɥɚɫɶ ɞɥя ɫɥɭɱɚя ɩɟɪɟɞɚɱɢ ɜ ɪɟɠɢɦɟ AF 
PHB ɩɪɢ   Ɇɛɚɣɬ/ɫ. (CIR) ɢ   Ɇɛɚɣɬ/ɫ. (PIR). 
Ɋɟɡɭɥɶɬɚɬɵ ɷɤɫɩɟɪɢɦɟɧɬɚ ɩɨɤɚɡɚɧɵ ɧɚ ɪɢɫɭɧɤɚɯ 
8-10. 

ɋɢɫɬɟɦɚ ɫɮɨɪɦɢɪɨɜɚɥɚ ɜɵɯɨɞɧɨɣ ɩɨɬɨɤ 
ɡɟɥɟɧɵɯ ɩɚɤɟɬɨɜ, ɤɨɬɨɪɵɣ яɜɥяɟɬɫя ɫɝɥɚɠɟɧɧɵɦ 
ɩɨɬɨɤɨɦ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤɨ ɜɯɨɞɧɨɦɭ ɬɪɚɮɢɤɭ. 
Ȼɵɥɢ ɫɮɨɪɦɢɪɨɜɚɧɵ ɠɟɥɬɵɣ ɩɨɬɨɤ 
ɦɚɥɨɤɨɧɮɨɪɦɧɵɯ ɩɚɤɟɬɨɜ, ɤɨɬɨɪɵɣ ɫɨɫɬɚɜɥяɸɬ 
ɛɨɥɟɟ ɫɤɨɪɨɫɬɧɵɟ ɩɚɤɟɬɵ ɢ ɤɪɚɫɧɵɣ ɩɨɬɨɤ 
ɩɚɤɟɬɨɜ, ɢɦɟɸɳɢɯ ɧɟɞɨɩɭɫɬɢɦɨ ɛɨɥɶɲɭɸ 
ɫɤɨɪɨɫɬɶ. 

Ɇɚɤɫɢɦɚɥɶɧɚя ɫɤɨɪɨɫɬɶ ɜɯɨɞɧɨɝɨ 
ɬɪɚɮɢɤɚ ɩɪɟɜɵɲɚɟɬ 6 Ɇɛɚɣɬ/ɫ.,  ɦɚɤɫɢɦɚɥɶɧɚя 
ɫɤɨɪɨɫɬɶ ɠɟɥɬɨɝɨ ɬɪɚɮɢɤɚ ɩɪɟɜɵɲɚɟɬ 3 Ɇɛɚɣɬ/ɫ., 
ɚ ɦɚɤɫɢɦɚɥɶɧɚя ɫɤɨɪɨɫɬɶ ɡɟɥɟɧɨɝɨ ɬɪɚɮɢɤɚ ɧɟ 
ɞɨɫɬɟɝɚɟɬ 3 Ɇɛɚɣɬ/ɫ. ɋɤɨɪɨɫɬɶ ɤɪɚɫɧɨɝɨ ɬɪɚɮɢɤɚ 
ɧɚɯɨɞɢɬɫя ɜ ɩɪɟɞɟɥɚɯ ɨɬ 4,5 ɞɨ 6,3 Ɇɛɚɣɬ/ɫ. 
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Ɋɢɫɭɧɨɤ 8 – Ɋɟɠɢɦ AF PHB. ɇɟɤɨɧɮɨɪɦɧɵɣ 

ɬɪɚɮɢɤ 

 

 
Ɋɢɫɭɧɨɤ 9 – Ɋɟɠɢɦ AF PHB. Ɇɚɥɨɤɨɧɮɨɪɦɧɵɣ 

ɬɪɚɮɢɤ 

 

 
Ɋɢɫɭɧɨɤ 10 – Ɋɟɠɢɦ AF PHB. Кɨɧɮɨɪɦɧɵɣ 

ɬɪɚɮɢɤ 

 

Вɯɨɞɧɨɣ ɬɪɚɮɢɤ ɢɦɟɟɬ ɩɨɤɚɡɚɬɟɥɶ ɏɟɪɫɬɚ 
4190,H input  , ɤɨɷɮɮɢɰɢɟɧɬ ɩɚɱɟɱɧɨɫɬɢ 

63250,binput  . Вɵɯɨɞɧɨɣ ɡɟɥɟɧɵɣ ɬɪɚɮɢɤ ɢɦɟɟɬ 

ɩɨɤɚɡɚɬɟɥɶ ɏɟɪɫɬɚ 4630,H green  , ɤɨɷɮɮɢɰɢɟɧɬ 

ɩɚɱɟɱɧɨɫɬɢ 03727,bgreen  . Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, 
ɤɨɷɮɮɢɰɢɟɧɬ ɩɚɱɟɱɧɨɫɬɢ ɡɟɥɟɧɨɝɨ ɬɪɚɮɢɤɚ ɛɵɥ 
ɫɧɢɠɟɧ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤɨ  ɜɯɨɞɧɨɦɭ ɬɪɚɮɢɤɭ. 
Кɨɷɮɮɢɰɢɟɧɬɵ ɩɚɱɟɱɧɨɫɬɢ ɠɟɥɬɨɝɨ ɢ ɤɪɚɫɧɨɝɨ 
ɬɪɚɮɢɤɚ  ɜɵɪɨɫɥɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɜɯɨɞɧɨɝɨ 
ɬɪɚɮɢɤɚ ɢ ɫɨɫɬɚɜɢɥɢ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ: 

274229,byellow  ,  868295,bred  .
 

Вɨ ɜɬɨɪɨɦ ɜɚɪɢɚɧɬɟ ɷɤɫɩɟɪɢɦɟɧɬɚ ɪɚɛɨɬɚ 
ɫɢɫɬɟɦɵ ɢɫɫɥɟɞɨɜɚɥɚɫɶ  ɞɥя ɫɥɭɱɚя ɩɟɪɟɞɚɱɢ ɜ 
ɪɟɠɢɦɟ EF PHB ɩɪɢ 531 ,zc   Ɇɛɚɣɬ/ɫ. Вɯɨɞɧɨɣ 
ɬɪɚɮɢɤ ɧɟ ɢɡɦɟɧɢɥɫя. Ɋɟɡɭɥɶɬɚɬ ɷɤɫɩɟɪɢɦɟɧɬɚ 
ɩɨɤɚɡɚɧ ɧɚ ɪɢɫɭɧɤɟ 11.  

 

 
Ɋɢɫɭɧɨɤ 11 – Ɋɟɠɢɦ EF PHB. ɇɟɤɨɧɮɨɪɦɧɵɣ 

ɬɪɚɮɢɤ 

ɋɢɫɬɟɦɚ ɫɮɨɪɦɢɪɨɜɚɥɚ ɜɵɯɨɞɧɨɣ ɩɨɬɨɤ 
ɡɟɥɟɧɵɯ ɩɚɤɟɬɨɜ, ɤɨɬɨɪɵɣ яɜɥяɟɬɫя ɫɝɥɚɠɟɧɧɵɦ 
ɩɨɬɨɤɨɦ ɨɬɧɨɫɢɬɟɥɶɧɨ ɜɯɨɞɧɨɝɨ ɬɪɚɮɢɤɚ. Ȼɵɥ 
ɫɮɨɪɦɢɪɨɜɚɧ ɤɪɚɫɧɵɣ ɩɨɬɨɤ ɩɚɤɟɬɨɜ, ɢɦɟɸɳɢɯ 
ɫɜɟɪɯɛɨɥɶɲɭɸ ɫɤɨɪɨɫɬɶ. Ɇɚɤɫɢɦɚɥɶɧɚя ɫɤɨɪɨɫɬɶ 
ɡɟɥɟɧɨɝɨ ɬɪɚɮɢɤɚ ɞɨɫɬɢɝɚɟɬ 3,2 Ɇɛɚɣɬ/ɫ. 
ɋɤɨɪɨɫɬɶ ɤɪɚɫɧɨɝɨ ɬɪɚɮɢɤɚ ɧɚɯɨɞɢɬɫя ɜ ɩɪɟɞɟɥɚɯ 
ɨɬ 4,5 ɞɨ 6,3 Ɇɛɚɣɬ/ɫ. Вɵɯɨɞɧɨɣ ɡɟɥɟɧɵɣ ɬɪɚɮɢɤ 
ɢɦɟɟɬ ɩɨɤɚɡɚɬɟɥɶ ɏɟɪɫɬɚ  3280,H green  , 

ɤɨɷɮɮɢɰɢɟɧɬ ɩɚɱɟɱɧɨɫɬɢ  34430,bgreen  .  

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɤɨɷɮɮɢɰɢɟɧɬ ɩɚɱɟɱɧɨɫɬɢ 
ɡɟɥɟɧɨɝɨ ɬɪɚɮɢɤɚ ɫɧɢɠɟɧ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤɨ 
ɜɯɨɞɧɨɦɭ ɬɪɚɮɢɤɭ. Кɨɷɮɮɢɰɢɟɧɬ ɩɚɱɟɱɧɨɫɬɢ 
ɤɪɚɫɧɨɝɨ ɬɪɚɮɢɤɚ ɧɟ ɢɡɦɟɧɢɥɫя ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ 
ɩɟɪɜɵɦ ɷɤɫɩɟɪɢɦɟɧɬɨɦ: 868295,bred  . 

Вɵɜɨɞɵ 

В ɪɚɛɨɬɟ ɩɨɥɭɱɟɧɵ ɫɥɟɞɭɸɳɢɟ 
ɪɟɡɭɥɶɬɚɬɵ: 

1. Ɋɚɡɪɚɛɨɬɚɧɚ ɦɨɞɟɥɶ BTА1DЦ, ɤɨɬɨɪɚя 
яɜɥяɟɬɫя ɦɨɞɢɮɢɤɚɰɢɟɣ ɦɨɞɟɥɢ Ȼɚɤɚ-Ɍɚɧɝɚ-

Вɚɣɡɟɧɮɟɥɶɞɚ. 
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2.  Ɋɚɡɪɚɛɨɬɚɧɚ ɫɬɪɭɤɬɭɪɚ ɫɢɫɬɟɦɵ 
ɮɨɪɦɢɪɨɜɚɧɢя ɬɪɚɮɢɤɚ, ɜɵɩɨɥɧяɸɳɚя ɚɥɝɨɪɢɬɦ 
BTW1Dm. 

3. В ɯɨɞɟ ɜɵɱɢɫɥɢɬɟɥɶɧɨɝɨ ɷɤɫɩɟɪɢɦɟɧɬɚ ɫ 
ɩɨɦɨɳɶɸ ɩɪɟɞɥɨɠɟɧɧɨɣ ɫɢɫɬɟɦɵ ɤɨɷɮɮɢɰɢɟɧɬ 
ɩɚɱɟɱɧɨɫɬɢ ɢɫɯɨɞɧɨɝɨ ɩɨɬɨɤɚ ɭɦɟɧɶɲɢɥɫя ɧɚ 20 
ɟɞɢɧɢɰ.  
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Ȼɟɥɶɤɨɜ Ⱦ.ȼ., ȿɞɟɦɫɤɚɹ ȿ.ɇ. ɋɢɫɬɟɦɚ ɮɨɪɦɢɪɨɜɚɧɢɹ ɬɪɚɮɢɤɚ ɤɨɦɩɶɸɬɟɪɧɨɣ ɫɟɬɢ ɧɚ 
ɨɫɧɨɜɟ ɫɚɦɨɨɪɝɚɧɢɡɨɜɚɧɧɨɣ ɤɪɢɬɢɱɧɨɫɬɢ. Ɉɞɧɨɣ ɢɡ ɩɚɪɚɞɢɝɦ ɫɢɧɟɪɝɟɬɢɤɢ ɹɜлɹɟɬɫɹ 
ɬɟɨɪɢɹ ɫɚɦɨɨɪɝɚɧɢɡɨɜɚɧɧɨɣ ɤɪɢɬɢɱɧɨɫɬɢ (SOC). ȼ ɫлɭɱɚɟ ɩɨɞɯɨɞɚ  SOC ɮɪɚɤɬɚлɶɧɵɣ 
ɫɢɝɧɚл ɹɜлɹɟɬɫɹ ɜɵɯɨɞɧɵɦ ɫɢɝɧɚлɚɦ ɧɟлɢɧɟɣɧɨɣ ɞɢɧɚɦɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ, ɧɚɯɨɞɹɳɟɣɫɹ ɜ 
ɤɪɢɬɢɱɟɫɤɨɦ ɫɨɫɬɨɹɧɢɢ. ȼɵɯɨɞɧɨɣ ɫɢɝɧɚл –  ɪɟɡɭлɶɬɚɬ ɩɪɨцɟɫɫɚ ɫɚɦɨɨɪɝɚɧɢɡɚцɢɢ. ȼ 
ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɞлɹ ɮɨɪɦɢɪɨɜɚɧɢɹ ɬɪɚɮɢɤɚ ɩɪɢ ɞɢɮɮɟɪɟɧцɢɪɨɜɚɧɧɨɦ ɨɛɫлɭɠɢɜɚɧɢɢ 
(DiffServ)  ɩɪɟɞлɚɝɚɟɬɫɹ ɫɢɫɬɟɦɚ, ɨɫɧɨɜɚɧɧɚɹ ɧɚ ɩɨɧɹɬɢɢ ɫɚɦɨɨɪɝɚɧɢɡɨɜɚɧɧɨɣ 
ɤɪɢɬɢɱɧɨɫɬɢ (SОХП-OrРanТгОН CrТtТМaХТtв, SOC). Ɋɚɡɪɚɛɨɬɚɧɚ ɦɨɞɟлɶ SOC BTА1DЦ, 
ɹɜлɹɸɳɚɹɫɹ ɦɨɞɢɮɢɤɚцɢɟɣ ɦɨɞɟлɢ Ȼɚɤɚ-Ɍɚɧɝɚ-ȼɚɣɡɟɧɮɟлɶɞɚ. ɉɪɟɞлɨɠɟɧɚ ɫɬɪɭɤɬɭɪɚ 
ɫɢɫɬɟɦɵ ɮɨɪɦɢɪɨɜɚɧɢɹ ɬɪɚɮɢɤɚ, ɤɨɬɨɪɚɹ ɜɵɩɨлɧɹɟɬ ɚлɝɨɪɢɬɦ BTА1DЦ. ɉɪɢɜɟɞɟɧɵ 
ɪɟɡɭлɶɬɚɬɵ ɜɵɱɢɫлɢɬɟлɶɧɨɝɨ ɷɤɫɩɟɪɢɦɟɧɬɚ ɩɪɢ ɮɨɪɦɢɪɨɜɚɧɢɢ ɫɚɦɨɩɨɞɨɛɧɨɝɨ  ɬɪɚɮɢɤɚ. 
Эɤɫɩɟɪɢɦɟɧɬ ɜɵɩɨлɧɟɧ ɜ  ɫɪɟɞɟ MatХab.  ɋɚɦɨɩɨɞɨɛɧɵɣ ɜɯɨɞɧɨɣ ɬɪɚɮɢɤ ɛɵл ɫɝлɚɠɟɧ ɫ 
ɩɨɦɨɳɶɸ ɩɪɟɞлɨɠɟɧɧɨɣ ɫɢɫɬɟɦɵ. Кɨɷɮɮɢцɢɟɧɬ ɩɚɱɟɱɧɨɫɬɢ ɜɵɯɨɞɧɨɝɨ ɩɨɬɨɤɚ 
ɭɦɟɧɶɲɢлɫɹ ɧɚ 20 ɟɞɢɧɢц ɨɬɧɨɫɢɬɟлɶɧɨ ɤɨɷɮɮɢцɢɟɧɬɚ ɩɚɱɟɱɧɨɫɬɢ ɜɯɨɞɧɨɝɨ ɩɨɬɨɤɚ.   
Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɫɚɦɨɩɨɞɨɛɧɵɣ ɬɪɚɮɢɤ, ɤɚɱɟɫɬɜɨ ɨɛɫлɭɠɢɜɚɧɢɹ, ɞɢɮɮɟɪɟɧцɢɚлɶɧɨɟ 
ɨɛɫлɭɠɢɜɚɧɢɟ, ɫɢɫɬɟɦɚ ɮɨɪɦɢɪɨɜɚɧɢɹ ɬɪɚɮɢɤɚ, ɫɚɦɨɨɪɝɚɧɢɡɨɜɚɧɧɚɹ ɤɪɢɬɢɱɧɨɫɬɶ, 
ɦɨɞɟлɶ Ȼɚɤɚ-Ɍɚɧɝɚ-ȼɚɣɡɟɧɮɟлɶɞɚ  

Belkov D.V., Edemskay E.N. The traffic formed system based self-organized criticality. One of 

the synergetic paradigms is the theory of self-organized criticality (SOC). In case SOC approach, 

fractal signal is the output signal of the nonlinear dynamic system, but this system is in the critical 

state. The output signal is the result of the self-organization (synergetic) process.. In this article 

the traffic formed system based self-organized criticality (SOC) is present for the difference 

service (DiffServ). The SOC model BTW1Dm is design. It is the modification of the  Bak–Tang–
Wiesenfeld (BTW-1D)  model. The system structure to run the BTW1Dm algorithm is design. The 

results of the calculating experiments for self-similar traffic formed is present.   An experiment 

was executed in  the Matlab environment. Output self-similar traffic was smoothed out by the 

present system. The burst coefficient job output stream diminished on 20 units in relation to the 

burst coefficient of input stream. 

Keywords: self-similar traffic,  quality of service, differential service, traffic  formed system, Self-

Organized Criticality,  Bak–Tang–Wiesenfeld model.
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