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ȼ ɫɬɚɬɶɟ ɛɵɥ ɨɫɭɳɟɫɬɜɥɟɧ ɨɛɡɨɪ ɧɨɜɨɝɨ ɫɬɚɧɞɚɪɬɚ OpenFlow, ɨɫɜɟɳɟɧɵ ɟɝɨ ɝɥɚɜɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ, 
ɨɛɴɹɫɧɟɧɵ ɩɪɢɧɰɢɩɵ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ, ɨɫɨɛɟɧɧɨɫɬɢ ɚɪɯɢɬɟɤɬɭɪɵ ɢ ɨɬɦɟɱɟɧɵ ɩɪɟɢɦɭɳɟɫɬɜɚ ɨɛɴɟɞɢ-
ɧɟɧɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɨɬɨɤɨɥɚ ɫ ɩɪɨɝɪɚɦɦɧɨ-ɤɨɧɮɢɝɭɪɢɪɭɟɦɵɦɢ ɫɟɬɹɦɢ. Ȼɵɥɢ ɬɚɤɠɟ ɨɬɦɟɱɟɧɵ 
ɝɥɚɜɧɵɟ ɞɨɫɬɨɢɧɫɬɜɚ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ ɫɨɜɪɟɦɟɧɧɵɯ ɫɟɬɹɯ ɫ ɦɚɤɫɢɦɚɥɶɧɨɣ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɶɸ 
ɛɟɫɩɟɪɟɛɨɣɧɵɯ ɢ ɥɟɝɤɢɯ ɜ ɷɤɫɩɥɭɚɬɚɰɢɢ ɤɨɦɦɭɬɚɬɨɪɨɜ ɩɪɨɬɨɤɨɥɚ OpenFlow 
Ключевые слова: ɬɟɥɟɤɨɦɦɭɧɢɤɚɰɢɨɧɧɚɹ ɫɟɬɶ, ɩɪɨɬɨɤɨɥ OpenFlow, ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ, ɡɚɝɪɭ-
ɠɟɧɧɨɫɬɶ ɤɚɧɚɥɨɜ, ɤɨɦɦɭɬɚɬɨɪɵ OpenFlow 
 
The review of new OpenFlow standard was carried out in the article, its main descriptions were revealed, prin-
ciples of functioning and features of architecture were explained and advantages of the incorporated exploita-
tion of protocol with the program-configurable networks are marked. Main advantages of the use of trouble-free 
and easy in exploitation switchboards of OpenFlow protocol in modern networks with the maximal carrying ca-
pacity were also marked 
Keywords: telecommunications network, OpenFlow protocol, carrying capacity, work load of channels, Open-
Flow switchboards 
 
1. ȼɜɟɞɟɧɢɟ 
ɋɨɜɪɟɦɟɧɧɨɟ ɫɨɫɬɨɹɧɢɟ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ 

ɬɟɯɧɨɥɨɝɢɣ ɫɜɹɡɢ ɧɚɯɨɞɢɬɫɹ ɜ ɛɟɫɩɪɟɪɵɜɧɨɦ ɪɚɡɜɢ-
ɬɢɢ, ɨɛɴɹɫɧɹɸɳɢɦɫɹ ɭɠɟɫɬɨɱɟɧɢɟɦ ɡɚɩɪɨɫɨɜ ɤ ɤɚ-
ɱɟɫɬɜɭ ɩɟɪɟɞɚɱɢ ɢ ɤɚɤ ɫɥɟɞɫɬɜɢɟ, ɤ ɫɟɬɹɦ ɢɯ ɪɟɚɥɢ-
ɡɭɸɳɢɦ. ɋ ɤɚɠɞɵɦ ɞɧɟɦ ɱɢɫɥɨ ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɜɵ-
ɪɚɫɬɚɟɬ ɧɚ ɧɟɫɤɨɥɶɤɨ ɞɟɫɹɬɤɨɜ, ɚ ɬɨ ɢ ɫɨɬɟɧ ɟɞɢɧɢɰ. 
ɗɬɨ ɬɪɟɛɭɟɬ ɨɬ ɨɩɟɪɚɬɨɪɨɜ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɩɪɢɧɢ-
ɦɚɬɶ ɫɤɨɪɵɟ ɪɟɲɟɧɢɹ ɩɨ ɦɚɫɲɬɚɛɢɪɭɟɦɨɫɬɢ ɢ ɝɢɛ-
ɤɨɫɬɢ ɫɟɬɢ, ɱɬɨɛɵ ɨɧɚ ɦɨɝɥɚ ɫɩɪɚɜɥɹɬɶɫɹ ɫ ɭɜɟɥɢ-
ɱɟɧɧɵɦɢ ɧɚɝɪɭɡɤɚɦɢ ɢ ɩɪɟɞɨɫɬɚɜɥɹɥɚ ɤɚɱɟɫɬɜɟɧɧɵɣ 
ɫɟɪɜɢɫ ɩɨɥɶɡɨɜɚɬɟɥɹɦ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɭɫɬɚɪɟɜɲɢɟ ɫɟɬɢ ɭɠɟ ɧɟ 
ɫɩɪɚɜɥɹɸɬɫɹ ɫ ɩɨɜɵɲɟɧɧɵɦɢ ɬɪɟɛɨɜɚɧɢɹɦɢ ɭɫɩɟɲ-
ɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɭɜɟɥɢɱɟɧɧɨɣ ɧɚɝɪɭɡɤɨɣ. Ɍɚɤɠɟ 
ɨɧɢ ɧɟ ɦɨɝɭɬ ɩɪɟɞɨɫɬɚɜɢɬɶ ɠɟɥɚɟɦɭɸ ɫɤɨɪɨɫɬɶ ɩɟɪɟ-
ɞɚɱɢ ɢ ɧɟɨɛɯɨɞɢɦɭɸ ɩɪɨɩɭɫɤɧɭɸ ɫɩɨɫɨɛɧɨɫɬɶ ɤɚɧɚ-
ɥɚ. Ʉɪɨɦɟ ɷɬɨɝɨ ɫ ɤɚɠɞɵɦ ɝɨɞɨɦ ɡɧɚɱɢɬɟɥɶɧɨ ɜɨɡɪɚɫ-
ɬɚɟɬ ɜ ɧɟɫɤɨɥɶɤɨ ɪɚɡ ɤɨɥɢɱɟɫɬɜɨ ɪɚɡɧɨɨɛɪɚɡɧɵɯ ɦɨ-
ɛɢɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ, ɞɨɫɬɭɩɧɵɯ ɞɥɹ ɩɨɥɶɡɨɜɚɧɢɹ ɲɢ-
ɪɨɤɢɦɢ ɫɥɨɹɦɢ ɧɚɫɟɥɟɧɢɹ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɬɨɦɭ, ɱɬɨ 

ɤɨɥɢɱɟɫɬɜɨ ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɜ ɝɟɨɦɟɬɪɢ-
ɱɟɫɤɨɣ ɩɪɨɝɪɟɫɫɢɢ.  

Ʉɚɤ ɫɥɟɞɫɬɜɢɟ, ɜɵɪɚɫɬɚɸɬ ɨɛɴɟɦɵ ɩɟɪɟɞɚɜɚɟɦɨ-
ɝɨ ɩɨ ɤɚɧɚɥɚɦ ɬɪɚɮɢɤɚ. ɉɪɢ ɷɬɨɦ ɧɟ ɫɥɟɞɭɟɬ ɡɚɛɵɜɚɬɶ, 
ɱɬɨ ɬɪɚɮɢɤ ɛɵɜɚɟɬ ɪɚɡɥɢɱɧɵɯ ɜɢɞɨɜ ɢ ɫɟɬɶ ɞɨɥɠɧɚ 
ɭɫɩɟɜɚɬɶ ɫɩɪɚɜɥɹɬɶɫɹ ɫɨ ɜɫɟɦɢ ɩɨɥɭɱɟɧɧɵɦɢ ɩɚɤɟɬɚɦɢ, 
ɧɟ ɞɨɩɭɫɤɚɹ ɢɯ ɩɨɬɟɪɢ, ɢɫɤɚɠɟɧɢɹ ɢɥɢ ɨɲɢɛɨɱɧɨɣ ɩɟ-
ɪɟɞɚɱɢ ɧɟ ɬɨɦɭ ɩɨɥɶɡɨɜɚɬɟɥɸ. ɉɨɷɬɨɦɭ ɤɨɦɩɶɸɬɟɪɧɵɟ 
ɫɟɬɢ ɫ ɤɚɠɞɵɦ ɝɨɞɨɦ ɫɬɚɧɨɜɹɬɫɹ ɜɫɟ ɛɨɥɟɟ ɫɥɨɠɧɵɦɢ, 
ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɭɜɟɥɢɱɟɧɢɸ ɡɚɬɪɚɬ ɧɚ ɢɯ ɩɨɫɬɪɨɟɧɢɟ ɢ 
ɷɤɫɩɥɭɚɬɚɰɢɸ. ȼɵɯɨɞɨɦ ɢɡ ɬɚɤɨɝɨ ɩɨɥɨɠɟɧɢɟ ɦɨɠɟɬ 
ɫɬɚɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɩɪɨɝɪɚɦɦɧɨ-ɤɨɧɮɢɝɭɪɢɪɭɟɦɵɯ 
ɫɟɬɟɣ (ɉɄɋ), ɜ ɨɫɨɛɟɧɧɨɫɬɢ ɬɟɯɧɨɥɨɝɢɢ SDN.  

SDN ɧɟ ɧɭɠɞɚɟɬɫɹ ɜ ɭɜɟɥɢɱɟɧɢɢ ɱɢɫɥɚ ɫɟɬɟɜɵɯ 
ɷɥɟɦɟɧɬɨɜ ɢɥɢ ɠɟ ɡɚɤɭɩɨɤ ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɧɵɯ 
ɤɨɦɦɭɬɚɬɨɪɨɜ. ɗɬɚ ɬɟɯɧɨɥɨɝɢɹ ɩɪɟɞɥɚɝɚɟɬ ɪɟɚɥɢɡɚ-
ɰɢɸ ɫɟɬɟɣ, ɜ ɨɫɧɨɜɟ ɤɨɬɨɪɵɯ ɥɟɠɚɬ ɩɪɨɝɪɚɦɦɧɵɟ 
ɩɥɚɬɮɨɪɦɵ, ɤɨɬɨɪɵɟ ɥɟɝɤɨ ɚɞɦɢɧɢɫɬɪɢɪɨɜɚɬɶ ɢ ɜɧɨ-
ɫɢɬɶ ɤɨɪɪɟɤɬɢɜɵ ɜ ɭɩɪɚɜɥɟɧɢɟ ɨɩɟɪɚɬɨɪɚɦ. Ɍɚɤɢɦ 
ɨɛɪɚɡɨɦ, ɩɪɢ ɩɨɫɪɟɞɧɢɱɟɫɬɜɟ ɫɩɟɰɢɚɥɶɧɨ ɫɨɡɞɚɧɧɵɯ 
ɩɪɨɝɪɚɦɦɧɵɯ ɩɪɢɥɨɠɟɧɢɣ ɦɨɠɧɨ ɨɛɟɫɩɟɱɢɬɶ ɨɩɬɢ-
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ɦɢɡɚɰɢɸ ɬɪɚɧɫɩɨɪɬɧɵɯ ɩɨɬɨɤɨɜ, ɷɮɮɟɤɬɢɜɧɭɸ ɨɛɪɚ-
ɛɨɬɤɭ ɞɚɧɧɵɯ, ɛɟɡɨɩɚɫɧɭɸ ɢɯ ɩɟɪɟɞɚɱɭ ɩɨ ɤɚɧɚɥɭ ɛɟɡ 
ɩɨɞɜɟɪɠɟɧɧɨɫɬɢ ɜɪɟɞɧɵɦ ɞɟɣɫɬɜɢɹɦ ɪɚɡɥɢɱɧɵɯ ɡɥɨ-
ɭɦɵɲɥɟɧɧɢɤɨɜ ɢ ɜɢɪɭɫɧɵɯ ɩɪɨɝɪɚɦɦ, ɚ ɬɚɤɠɟ ɫɨɡɞɚ-
ɜɚɬɶ ɪɚɡɥɢɱɧɵɟ ɭɞɨɛɧɵɟ ɞɥɹ ɩɨɥɶɡɨɜɚɧɢɹ ɞɨɦɟɧɵ ɞɥɹ 
ɩɨɬɪɟɛɢɬɟɥɟɣ. ȼ ɷɬɨɦ ɛɨɥɶɲɭɸ ɪɨɥɶ ɢɝɪɚɟɬ ɢ ɢɫɩɨɥɶ-
ɡɨɜɚɧɢɟ ɫɨɜɪɟɦɟɧɧɨɝɨ ɢ ɩɨɫɬɨɹɧɧɨ ɪɚɡɜɢɜɚɸɳɟɝɨɫɹ 
ɩɪɨɬɨɤɨɥɚ OЩОЧFХШа, ɮɭɧɤɰɢɨɧɢɪɭɸɳɟɝɨ ɫɨɜɦɟɫɬɧɨ 
ɫ ɬɟɯɧɨɥɨɝɢɟɣ SDN. 

 
2. Ʌɢɬɟɪɚɬɭɪɧɵɣ ɨɛɡɨɪ 
ɋɨɜɪɟɦɟɧɧɵɣ ɩɪɨɬɨɤɨɥ OЩОЧFХШа, ɤɨɬɨɪɵɣ 

ɛɵɥ ɪɚɡɪɚɛɨɬɚɧ ɧɟ ɬɚɤ ɞɚɜɧɨ, ɜɫɟ ɟɳɟ ɧɚɯɨɞɢɬɫɹ ɜ 
ɪɟɠɢɦɟ ɬɟɫɬɢɪɨɜɚɧɢɹ ɢ ɪɚɡɜɢɬɢɹ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨ-
ɜɟɞɟɧɧɨɣ ɪɚɛɨɬɵ, ɛɵɥɢ ɪɚɫɫɦɨɬɪɟɧɵ ɪɚɡɧɨɨɛɪɚɡɧɵɟ 
ɩɭɛɥɢɤɚɰɢɢ ɩɪɢɡɧɚɧɧɵɯ ɚɜɬɨɪɨɜ Д1–10Ж. Ȼɵɥ ɫɞɟɥɚɧ 
ɜɵɜɨɞ, ɱɬɨ ɞɥɹ ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɝɨ ɩɪɨɬɨɤɨɥɚ OЩОЧ- 
FХШа ɧɟɨɛɯɨɞɢɦɚ ɜɵɪɚɛɨɬɤɚ ɫɢɫɬɟɦɧɨɣ ɢɧɮɨɪɦɚɰɢ-
ɨɧɧɨɣ ɦɨɞɟɥɢ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ, ɚ ɬɚɤɠɟ ɜɵɛɨɪɚ ɢɯ 
ɩɪɟɞɫɬɚɜɥɟɧɢɹ. ɉɪɢ ɷɬɨɦ ɧɟ ɛɵɥ ɨɛɧɚɪɭɠɟɧ ɚɥɝɨɪɢɬɦ 
ɦɨɧɢɬɨɪɢɧɝɚ ɢ ɨɛɪɚɛɨɬɤɢ ɞɚɧɧɵɯ, ɧɚɩɪɚɜɥɟɧɧɵɣ  
ɧɚ ɫɨɜɦɟɫɬɧɨɟ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ ɩɪɨɝɪɚɦɦɧɨ-ɤɨɧ- 
ɮɢɝɭɪɢɪɭɟɦɵɯ ɫɟɬɟɣ ɫ ɤɨɦɦɭɬɚɬɨɪɚɦɢ OЩОЧFХШа. ȼ 
ɫɜɹɡɢ ɫ ɷɬɢɦ ɛɵɥɨ ɩɪɨɜɟɞɟɧɨ ɧɚɫɬɨɹɳɟɟ ɢɫɫɥɟɞɨɜɚ-
ɧɢɟ, ɤɨɬɨɪɨɟ ɩɨɦɨɠɟɬ ɜ ɞɚɥɶɧɟɣɲɟɦ ɫɨɡɞɚɬɶ ɭɫɨ-
ɜɟɪɲɟɧɫɬɜɨɜɚɧɧɵɣ ɚɥɝɨɪɢɬɦ ɦɨɧɢɬɨɪɢɧɝɚ ɫɨɫɬɨɹ-
ɧɢɹ ɤɚɧɚɥɨɜ ɫ ɭɱɟɬɨɦ ɜɫɟɯ ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɜɵɫɨ-
ɤɨɤɚɱɟɫɬɜɟɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɜ ɫɟɬɢ 
SDN, ɮɭɧɤɰɢɨɧɢɪɭɸɳɢɯ ɧɚ ɛɚɡɟ ɫɟɬɟɜɵɯ ɭɫɬɪɨɣɫɬɜ 
OpenFlow. 

 
3. Ɉɫɨɛɟɧɧɨɫɬɢ ɢ ɩɪɢɧɰɢɩɵ ɮɭɧɤɰɢɨɧɢɪɨ-

ɜɚɧɢɹ ɬɟɯɧɨɥɨɝɢɢ ЇЩОЧFХШа 
ȼ ɨɫɧɨɜɟ ɉɄɋ ɥɟɠɢɬ ɨɬɤɪɵɬɵɣ ɜ 2011 ɝɨɞɭ 

ɫɬɚɧɞɚɪɬ OЩОЧFХШа, ɤɨɬɨɪɵɣ ɫ ɬɟɯ ɩɨɪ ɫɬɪɟɦɢɬɟɥɶɧɨ 
ɪɚɡɜɢɜɚɥɫɹ ɢ ɫɬɚɥ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɞɟɫɹɬɤɚɦɢ ɫɚɦɵɯ 
ɤɪɭɩɧɵɯ ɤɨɪɩɨɪɚɰɢɣ ɦɢɪɚ, ɧɚɩɪɢɦɟɪ, Cisco, Oracle ɢ 
Citrix. ɋɟɬɟɜɵɟ ɬɟɯɧɨɥɨɝɢɢ, ɩɪɢɦɟɧɹɸɳɢɟ OЩОЧFХШа, 
ɩɨɡɜɨɥɹɸɬ ɪɚɡɪɚɛɨɬɱɢɤɚɦ ɪɟɚɥɢɡɨɜɵɜɚɬɶ ɧɚ ɩɪɚɤɬɢɤɟ 
ɫɨɜɟɪɲɟɧɧɨ ɧɨɜɵɟ ɦɟɬɨɞɢɤɢ ɨɛɪɚɛɨɬɤɢ ɨɛɥɚɤɨɜ ɢ 
ɭɩɪɚɜɥɟɧɢɹ ɫɟɬɟɜɵɦɢ ɧɚɝɪɭɡɤɚɦɢ Д1Ж. 

Ɉɫɨɛɟɧɧɨɫɬɶ ɬɚɤɨɣ ɬɟɯɧɨɥɨɝɢɢ ɜ ɬɨɦ, ɱɬɨ ɞɥɹ 
ɭɩɪɚɜɥɟɧɢɹ ɫɟɬɶɸ ɦɨɝɭɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɵ ɫɬɚɧ-
ɞɚɪɬɧɵɟ ɫɟɪɜɟɪɚ, ɧɨ ɨɫɭɳɟɫɬɜɥɹɸɳɢɟ ɫɜɨɸ ɞɟɹɬɟɥɶ-
ɧɨɫɬɶ ɨɬɞɟɥɶɧɨ ɨɬ ɬɚɤɢɯ ɫɟɬɟɜɵɯ ɭɫɬɪɨɣɫɬɜ, ɤɚɤ 
ɦɚɪɲɪɭɬɢɡɚɬɨɪɵ ɢɥɢ ɤɨɦɦɭɬɚɬɨɪɵ. Ȼɥɚɝɨɞɚɪɹ ɷɬɨɦɭ 
ɨɩɟɪɚɬɨɪɵ ɦɨɝɭɬ ɫ ɛɨɥɶɲɢɦ ɭɞɨɛɫɬɜɨɦ ɢ 
ɤɚɱɟɫɬɜɟɧɧɨɫɬɶɸ ɩɪɨɢɡɜɨɞɢɬɶ ɤɨɧɬɪɨɥɶ 
ɬɪɚɮɢɤɚ, ɩɟɪɟɞɚɜɚɟɦɨɝɨ ɩɨ ɫɟɬɢ. Ɍɚɤɠɟ ɫɥɟ-
ɞɭɟɬ ɡɚɦɟɬɢɬɶ, ɱɬɨ ɩɪɨɬɨɤɨɥ OЩОЧFХШа ɪɚɡ-
ɪɟɲɚɟɬ ɪɚɡɞɟɥɟɧɢɟ ɩɟɪɟɚɞɪɟɫɚɰɢɢ ɢ ɦɚɪɲ-
ɪɭɬɢɡɚɰɢɢ ɞɚɧɧɵɯ, ɬɨɝɞɚ ɤɚɤ ɩɪɢɜɵɱɧɵɟ 
ɦɚɪɲɪɭɬɢɡɚɬɨɪɵ ɜɵɩɨɥɧɹɸɬ ɷɬɢ ɞɜɟ ɩɪɨɰɟ-
ɞɭɪɵ ɧɚ ɨɞɧɨɦ ɭɫɬɪɨɣɫɬɜɟ. Ɂɚ ɭɩɪɚɜɥɟɧɢɟɦ 
ɩɟɪɟɫɵɥɤɨɣ ɞɚɧɧɵɯ ɜ OЩОЧFХШа ɨɬɜɟɱɚɟɬ 
ɨɬɞɟɥɶɧɵɣ ɤɨɧɬɪɨɥɥɟɪ. ɂɦɟɧɧɨ ɩɨɷɬɨɦɭ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟ OЩОЧFХШа ɩɪɢɜɟɬɫɬɜɭɟɬɫɹ ɜ 
ɫɤɨɪɨɫɬɧɵɯ ɫɟɬɹɯ ɩɨɫɥɟɞɧɟɝɨ ɩɨɤɨɥɟɧɢɹ, 
ɦɨɛɢɥɶɧɵɯ ɩɪɢɥɨɠɟɧɢɹɯ ɢ ɫɟɬɹɯ, ɬɪɟɛɭɸ-
ɳɢɯ ɜɵɫɨɤɨɝɨ ɭɪɨɜɧɹ ɛɟɡɨɩɚɫɧɨɫɬɢ. 

Ⱦɥɹ ɧɚɱɚɥɚ ɧɟɨɛɯɨɞɢɦɨ ɨɛɴɹɫɧɢɬɶ 
ɩɪɢɧɰɢɩ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɦɚɪɲɪɭɬɢɡɚ-

ɰɢɢ ɜ ɫɬɚɧɞɚɪɬɧɵɯ ɫɟɬɹɯ, ɢɫɩɨɥɶɡɭɸɳɢɯɫɹ ɟɳɟ ɜɨ 
ɦɧɨɝɢɯ ɩɪɟɞɩɪɢɹɬɢɹɯ ɢ ɤɨɪɩɨɪɚɰɢɹɯ. Ɍɚɤɢɟ ɫɟɬɢ 
ɨɛɵɱɧɨ ɫɨɫɬɨɹɬ ɢɡ ɫɥɟɞɭɸɳɢɯ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɷɥɟ-
ɦɟɧɬɨɜ: ɫɟɪɜɟɪ, ɤɨɦɩɶɸɬɟɪɵ ɢ ɧɟɫɤɨɥɶɤɨ ɩɪɨɦɟɠɭ-
ɬɨɱɧɵɯ ɭɫɬɪɨɣɫɬɜ, ɫɨɟɞɢɧɟɧɧɵɯ ɤɚɛɟɥɟɦ. ɉɪɢɧɰɢɩ 
ɞɟɣɫɬɜɢɹ ɬɚɤɢɯ ɫɟɬɟɣ ɩɪɟɞɟɥɶɧɨ ɩɪɨɫɬ: ɩɚɤɟɬ, ɩɨɫɬɭ-
ɩɢɜ ɧɚ ɩɨɪɬ, ɩɟɪɟɩɪɚɜɥɹɟɬɫɹ ɤ ɦɚɪɲɪɭɬɢɡɚɬɨɪɭ, ɝɞɟ 
ɩɪɨɢɫɯɨɞɢɬ ɟɝɨ ɪɚɫɫɦɨɬɪɟɧɢɟ ɢ ɨɬɩɪɚɜɤɚ ɭɠɟ ɧɚ ɫɥɟ-
ɞɭɸɳɢɣ ɦɚɪɲɪɭɬɢɡɚɬɨɪ, ɢ ɬɚɤ ɞɚɥɟɟ ɞɨ ɦɨɦɟɧɬɚ ɩɨ-
ɥɭɱɟɧɢɹ ɤɨɧɟɱɧɵɦ ɩɨɪɬɨɦ. ɉɪɢ ɷɬɨɦ ɤɚɠɞɵɣ ɢɡ 
ɦɚɪɲɪɭɬɢɡɚɬɨɪɨɜ ɫɬɪɨɢɬ ɫɜɨɢ ɫɨɛɫɬɜɟɧɧɵɟ ɬɚɛɥɢɰɵ 
ɦɚɪɲɪɭɬɢɡɚɰɢɢ, ɨɛɦɟɧɢɜɚɹɫɶ ɞɚɧɧɵɦɢ ɫɨ ɫɜɨɢɦɢ 
ɫɨɫɟɞɹɦɢ. ȼɵɩɨɥɧɟɧɢɟ ɬɚɤɢɯ ɞɨɫɬɚɬɨɱɧɨ ɬɪɭɞɨɟɦɤɢɯ 
ɩɪɨɰɟɫɫɨɜ ɬɪɟɛɭɟɬ ɧɚɤɚɩɥɢɜɚɧɢɹ ɛɨɥɶɲɨɝɨ ɤɨɥɢɱɟ-
ɫɬɜɚ ɢɧɮɨɪɦɚɰɢɢ ɢ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɤɚɠɞɵɣ ɦɚɪɲɪɭ-
ɬɢɡɚɬɨɪ ɞɨɥɠɟɧ ɢɦɟɬɶ ɞɨɫɬɚɬɨɱɧɭɸ ɦɨɳɧɨɫɬɶ ɞɥɹ 
ɪɟɚɥɢɡɚɰɢɢ ɬɚɤɢɯ ɡɚɞɚɱ. ɉɪɢ ɷɬɨɦ ɫɟɬɟɜɨɟ ɨɛɨɪɭɞɨ-
ɜɚɧɢɟ ɢɦɟɟɬ ɧɟ ɦɚɥɟɧɶɤɭɸ ɫɬɨɢɦɨɫɬɶ, ɱɬɨ ɱɪɟɜɚɬɨ 
ɡɧɚɱɢɬɟɥɶɧɵɦɢ ɪɚɫɯɨɞɚɦɢ ɩɪɢ ɨɪɝɚɧɢɡɚɰɢɢ ɢ ɨɛɫɥɭ-
ɠɢɜɚɧɢɢ ɬɚɤɢɯ ɫɟɬɟɣ. ɇɟ ɫɬɨɢɬ ɡɚɛɵɜɚɬɶ ɢ ɩɪɨ ɬɨ, ɱɬɨ 
ɜ ɩɨɫɬɨɹɧɧɨ ɪɚɡɜɢɜɚɸɳɢɯɫɹ ɤɨɪɩɨɪɚɰɢɹɯ ɪɚɫɬɟɬ ɢ 
ɫɟɬɶ ɩɪɟɞɩɪɢɹɬɢɹ. ɉɨɷɬɨɦɭ ɬɪɟɛɭɟɬɫɹ ɩɨɫɬɨɹɧɧɚɹ 
ɦɨɞɟɪɧɢɡɚɰɢɹ, ɚ ɬɨ ɢ ɡɚɦɟɧɚ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɷɥɟɦɟɧ-
ɬɨɜ ɫɟɬɢ, ɱɬɨ ɦɨɠɧɨ ɛɵɥɨ ɛɵ ɢɡɛɟɠɚɬɶ ɩɪɢ ɜɵɛɨɪɟ 
ɉɄɋ Д2Ж. 

ɉɪɨɰɟɫɫ ɦɚɪɲɪɭɬɢɡɚɰɢɢ ɜ ɫɟɬɟɜɨɦ ɨɛɨɪɭɞɨɜɚ-
ɧɢɢ ɉɄɋ ɡɧɚɱɢɬɟɥɶɧɨ ɨɬɥɢɱɚɟɬɫɹ ɨɬ ɫɬɚɧɞɚɪɬɧɨɣ 
ɦɚɪɲɪɭɬɢɡɚɰɢɢ EЭСОrЧОЭ, ɱɬɨ ɦɨɠɧɨ ɭɜɢɞɟɬɶ ɧɚ ɪɢ-
ɫɭɧɤɟ 1. Ʉɚɤ ɜɢɞɧɨ ɢɡ ɪɢɫɭɧɤɚ: ɜ ɤɨɦɦɭɬɚɬɨɪɚɯ 
EЭСОrЧОЭ ɩɟɪɟɞɚɱɚ ɞɚɧɧɵɯ ɢ ɭɩɪɚɜɥɟɧɢɟ ɪɟɚɥɢɡɭɸɬɫɹ 
ɨɞɧɨɜɪɟɦɟɧɧɨ. ȼ ɬɚɤɨɦ ɫɥɭɱɚɟ ɤɨɧɬɪɨɥɥɟɪ EЭСОrЧОЭ 
ɧɟ ɦɨɠɟɬ ɩɪɢɧɹɬɶ ɪɟɲɟɧɢɟ ɨ ɩɟɪɟɞɚɱɟ ɩɚɤɟɬɚ ɫɚɦɨ-
ɫɬɨɹɬɟɥɶɧɨ, ɩɨɷɬɨɦɭ ɬɪɟɛɭɟɬɫɹ ɫɥɨɠɧɚɹ ɤɨɧɮɢɝɭɪɚ-
ɰɢɹ ɫ ɩɪɨɩɢɫɚɧɢɟɦ ɧɚɛɨɪɚ ɩɪɚɜɢɥ ɨɛɪɚɛɨɬɤɢ ɢ ɩɪɢɨ-
ɪɢɬɟɬɨɜ ɩɟɪɟɞɚɱɢ ɢɧɮɨɪɦɚɰɢɢ. Ɍɚɤɢɟ ɩɪɨɰɟɞɭɪɵ 
ɩɪɟɞɫɤɚɡɭɟɦɨ ɩɪɢɜɨɞɹɬ ɤ ɩɨɬɟɪɟ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ 
ɧɟ ɬɨɥɶɤɨ ɤɨɦɦɭɬɚɬɨɪɚ, ɧɨ ɢ ɪɚɛɨɬɵ ɫɟɬɢ ɜ ɰɟɥɨɦ. Ʉ 
ɬɨɦɭ ɠɟ ɞɥɹ ɪɟɚɥɢɡɚɰɢɢ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɮɭɧɤɰɢɨ-
ɧɚɥɚ ɩɨɬɪɟɛɭɸɬɫɹ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɫɟɬɟɜɵɟ ɷɥɟɦɟɧ-
ɬɵ, ɤ ɩɪɢɦɟɪɭ, ɞɚɠɟ ɞɥɹ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɫɬɨɣ ɫɜɹɡɢ 
«ɤɚɠɞɵɣ ɫ ɤɚɠɞɵɦ» ɩɨɧɚɞɨɛɢɬɫɹ ɩɪɢɫɨɟɞɢɧɢɬɶ ɤ 
ɫɬɪɭɤɬɭɪɟ ɫɟɬɢ ɦɚɪɲɪɭɬɢɡɚɬɨɪ. ɗɬɚ ɩɪɨɛɥɟɦɚ ɪɟɲɢ-
ɥɚɫɶ ɩɭɬɟɦ ɪɚɡɪɚɛɨɬɤɢ ɬɟɯɧɨɥɨɝɢɢ SDN, ɜ ɤɨɬɨɪɨɣ 
ɭɪɨɜɟɧɶ ɭɩɪɚɜɥɟɧɢɹ ɢ ɩɟɪɟɞɚɱɢ ɪɚɡɞɟɥɟɧɵ, ɱɬɨ ɩɨɡ-
ɜɨɥɹɟɬ ɭɞɨɛɧɨ ɢ ɛɵɫɬɪɨ ɩɪɨɜɨɞɢɬɶ ɚɞɦɢɧɢɫɬɪɢɪɨɜɚ-
ɧɢɟ ɫɟɬɢ. 

 
 

Ɋɢɫ. 1. Ɇɚɪɲɪɭɬɢɡɚɰɢɹ ɜ ɫɟɬɹɯ EЭСОrЧОЭ ɢ ɉɄɋ 
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ȼ ɨɫɧɨɜɟ ɬɟɯɧɨɥɨɝɢɢ SDN ɥɟɠɢɬ ɧɚɛɢɪɚɸɳɢɣ 
ɩɨɩɭɥɹɪɧɨɫɬɶ ɫɬɚɧɞɚɪɬ OЩОЧFХШа. ɉɪɨɬɨɤɨɥ OЩОЧ- 
FХШа ɨɛɟɫɩɟɱɢɜɚɟɬ ɫɜɹɡɶ ɦɟɠɞɭ ɭɪɨɜɧɹɦɢ ɭɩɪɚɜɥɟɧɢɹ 
ɜ ɢɧɮɪɚɫɬɪɭɤɬɭɪɟ ɫɟɬɢ SDN. ɉɪɢ ɷɬɨɦ ɫɟɬɶ ɦɨɠɟɬ 
ɛɵɬɶ ɤɚɤ ɪɟɚɥɢɡɨɜɚɧɧɨɣ ɮɢɡɢɱɟɫɤɢ, ɬɚɤ ɢ ɜɢɪɬɭɚɥɶ-
ɧɨɣ. Ⱦɥɹ ɷɬɨɝɨ ɩɪɨɬɨɤɨɥɨɦ OЩОЧFХШа ɢɫɩɨɥɶɡɭɟɬɫɹ 
ɤɨɧɬɪɨɥɥɟɪ, ɤɨɬɨɪɵɣ ɫɨɛɢɪɚɟɬ ɢɧɮɨɪɦɚɰɢɸ ɨ ɫɟɬɢ ɢ 
ɟɟ ɤɨɦɩɨɧɟɧɬɚɯ ɢ ɩɨɫɥɟ ɟɟ ɨɛɪɚɛɨɬɤɢ ɩɟɪɟɞɚɟɬ ɤɚɠ-
ɞɨɦɭ ɩɨɫɥɟɞɭɸɳɟɦɭ ɦɚɪɲɪɭɬɢɡɚɬɨɪɭ ɩɨ ɡɚɳɢɳɟɧ-
ɧɨɦɭ ɤɚɧɚɥɭ ɫɜɹɡɢ ɬɚɛɥɢɰɵ ɫ ɩɪɢɧɹɬɵɦɢ ɪɟɲɟɧɢɹɦɢ. 
Ȼɥɚɝɨɞɚɪɹ ɷɬɨɦɭ ɨɛɥɟɝɚɟɬɫɹ ɩɪɨɰɟɞɭɪɚ ɦɚɪɲɪɭɬɢɡɚ-
ɰɢɢ ɢ ɩɪɨɢɫɯɨɞɢɬ ɨɩɬɢɦɢɡɚɰɢɹ ɩɟɪɟɞɚɱɢ ɩɚɤɟɬɨɜ 
ɞɚɧɧɵɯ Д3Ж. 

ȼ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɩɨ ɩɪɨɝɪɚɦɦɧɨ-ɤɨɧɮɢ- 
ɝɭɪɢɪɭɟɦɵɦ ɫɟɬɹɦ ɩɟɪɟɞɚɸɬɫɹ ɩɨɬɨɤɢ ɞɚɧɧɵɯ, ɬɚɛ-
ɥɢɰɵ ɤɨɦɦɭɬɚɰɢɢ, ɩɟɪɟɞɚɜɚɟɦɵɟ ɦɟɠɞɭ ɦɚɪɲɪɭɬɢɡɚ-
ɬɨɪɚɦɢ, ɧɚɡɵɜɚɸɬɫɹ FХШаTКЛХО, ɬɨ ɟɫɬɶ ɬɚɛɥɢɰɵ ɩɨ-
ɬɨɤɨɜ. ȼ ɬɚɛɥɢɰɚɯ ɩɪɨɢɫɯɨɞɢɬ ɚɧɚɥɢɡ ɢ ɤɥɚɫɫɢɮɢɤɚ-
ɰɢɹ ɩɨɫɬɭɩɚɸɳɢɯ ɩɚɤɟɬɨɜ ɩɨ ɪɚɡɥɢɱɧɵɦ ɩɚɪɚɦɟɬɪɚɦ. 
ɉɚɤɟɬɵ ɩɟɪɟɞɚɸɬɫɹ ɤ ɩɨɪɬɚɦ ɬɪɟɯ ɬɢɩɨɜ: ɮɢɡɢɱɟɫɤɨ-
ɦɭ, ɜɢɪɬɭɚɥɶɧɨɦɭ ɢɥɢ ɪɟɡɟɪɜɧɨɦɭ. ɉɨɪɬɵ ɞɥɹ ɪɟɡɟɪ-
ɜɚ ɦɨɝɭɬ ɯɪɚɧɢɬɶ ɞɚɧɧɵɟ ɢ ɩɪɨɢɡɜɨɞɢɬɶ ɩɟɪɟɫɵɥɤɭ 
ɤɨɧɬɪɨɥɥɟɪɭ ɢɥɢ ɠɟ ɩɪɨɢɡɜɨɞɢɬɶ ɩɟɪɟɞɚɱɭ ɛɟɡ ɩɪɢ-
ɦɟɧɟɧɢɹ ɫɬɚɧɞɚɪɬɚ OЩОЧFХШа.  

ɋɬɨɢɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɫɬɚɧɞɚɪɬ OЩОЧFХШа ɨɫɭ-
ɳɟɫɬɜɥɹɟɬ ɧɟ ɬɨɥɶɤɨ ɭɩɪɚɜɥɟɧɢɟ ɞɚɧɧɵɦɢ, ɧɨ ɢ ɦɨ-
ɠɟɬ ɩɪɨɢɡɜɨɞɢɬɶ ɬɚɤɢɟ ɞɟɣɫɬɜɢɹ, ɤɚɤ ɩɟɪɟɩɢɫɵɜɚɧɢɟ 
ɩɚɤɟɬɨɜ, ɢɯ ɨɬɛɪɚɫɵɜɚɧɢɟ, ɡɚɳɢɬɚ ɤɚɧɚɥɚ ɨɬ ɜɪɟɞɨ-
ɧɨɫɧɨɝɨ ɬɪɚɮɢɤɚ ɢ ɬ. ɞ. ɇɚɢɛɨɥɟɟ ɜɚɠɧɵɦ ɹɜɥɹɟɬɫɹ, 
ɤɨɧɟɱɧɨ ɠɟ, ɜɨɡɦɨɠɧɨɫɬɶ ɪɟɚɥɢɡɚɰɢɢ ɚɥɝɨɪɢɬɦɨɜ 
ɛɚɥɚɧɫɢɪɨɜɤɢ ɧɚɝɪɭɡɤɢ ɢ ɤɨɪɪɟɤɬɢɪɨɜɤɢ ɨɩɟɪɚɬɨɪɨɦ 
ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɫɟɬɢ, ɢɫɯɨɞɹ ɢɡ ɫɜɨɢɯ ɧɭɠɞ. 

Ɉɫɨɛɟɧɧɨ ɭɞɨɛɧɵɦ ɹɜɥɹɟɬɫɹ ɪɚɡɞɟɥɟɧɢɟ ɫɟɬɢ 
ɧɚ ɩɨɬɨɤɢ, ɤ ɤɨɬɨɪɵɦ ɦɨɝɭɬ ɛɵɬɶ ɩɪɢɦɟɧɟɧɵ ɫɜɨɢ 
ɩɪɚɜɢɥɚ. ɇɚɩɪɢɦɟɪ, ɧɟ ɨɛɹɡɚɬɟɥɶɧɨ ɞɥɹ ɤɚɠɞɨɝɨ ɩɨ-
ɬɨɤɚ ɢɫɩɨɥɶɡɨɜɚɬɶ ɛɪɚɧɞɦɚɭɷɪ, ɚ ɞɥɹ ɩɪɢɨɪɢɬɟɬɧɨɝɨ 
ɩɨɬɨɤɚ ɦɨɠɧɨ ɡɚɞɚɬɶ ɛɨɥɶɲɭɸ ɩɪɨɩɭɫɤɧɭɸ ɫɩɨɫɨɛ-
ɧɨɫɬɶ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɨɩɟɪɚɬɨɪɭ ɥɟɝɱɟ ɢ ɭɞɨɛɧɟɟ 
ɜɵɩɨɥɧɹɬɶ ɚɞɦɢɧɢɫɬɪɢɪɨɜɚɧɢɟ ɫɜɨɟɣ ɫɟɬɢ.  

ɉɪɢɧɰɢɩ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɩɪɨɬɨɤɨɥɚ OЩОЧ- 
FХШа ɫɯɟɦɚɬɢɱɟɫɤɢ ɩɨɤɚɡɚɧ ɧɚ ɪɢɫ. 2. ɇɚɩɨɦɧɢɦ, ɱɬɨ 
OЩОЧFХШа ɤɨɦɦɭɬɚɬɨɪ ɨɬɜɟɱɚɟɬ ɡɚ ɩɟɪɟɫɵɥɤɭ ɬɪɚɮɢ-
ɤɚ, ɚ OЩОЧFХШа ɤɨɧɬɪɨɥɥɟɪ ɨɬɜɟɱɚɟɬ ɡɚ ɭɩɪɚɜɥɟɧɢɟ ɢ 
ɤɨɧɬɪɨɥɶ ɫɟɬɢ. 

 

 

ɉɪɨɬɨɤɨɥ OЩОЧFХШа ɢɞɟɚɥɶɧɨ ɩɨɞɯɨɞɢɬ ɞɥɹ 
ɪɟɚɥɢɡɚɰɢɢ ɜ ɩɪɟɞɟɥɚɯ ɫɟɬɢ ɨɞɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ. ɉɄɋ 
ɫ OЩОЧFХШа ɩɨɡɜɨɥɹɸɬ ɦɨɞɟɪɧɢɡɢɪɨɜɚɬɶ ɩɪɨɰɟɫɫɵ 
ɤɨɧɬɪɨɥɹ ɢ ɭɩɪɚɜɥɟɧɢɹ, ɚ ɬɚɤɠɟ ɡɧɚɱɢɬɟɥɶɧɨ ɫɨɤɪɚ-
ɬɢɬɶ ɪɚɫɯɨɞɵ ɧɚ ɨɛɫɥɭɠɢɜɚɧɢɟ. Ʉɚɤ ɭɠɟ ɜɵɲɟ ɝɨɜɨ-
ɪɢɥɨɫɶ, ɫ ɤɚɠɞɵɦ ɝɨɞɨɦ ɤɨɥɢɱɟɫɬɜɨ ɩɨɥɶɡɨɜɚɬɟɥɟɣ 
ɪɚɫɬɟɬ ɢ ɱɬɨɛɵ ɤɚɠɞɵɣ ɩɨɬɪɟɛɢɬɟɥɶ ɦɨɝ ɩɨɥɶɡɨɜɚɬɶ 
ɤɚɱɟɫɬɜɟɧɧɵɦɢ ɢ ɛɟɡɨɩɚɫɧɵɦɢ ɭɫɥɭɝɚɦɢ ɧɟɨɛɯɨɞɢɦɨ 
ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɬɶ ɦɚɪɲɪɭɬɢɡɚɬɨɪɵ. ȼɵɛɪɚɜ ɠɟ ɫɟɬɶ 
SDN, ɧɟ ɩɨɬɪɟɛɭɟɬɫɹ ɬɪɚɬɢɬɶɫɹ ɟɠɟɝɨɞɧɨ ɧɚ ɭɫɨɜɟɪ-
ɲɟɧɫɬɜɨɜɚɧɢɟ ɫɟɬɟɜɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢɥɢ ɡɚɤɭɩɤɭ 
ɧɨɜɵɯ ɫɟɬɟɜɵɯ ɷɥɟɦɟɧɬɨɜ. 

 
4. ɉɪɢɧɰɢɩɵ ɪɚɛɨɬɵ ɬɟɯɧɨɥɨɝɢɢ ЇЩОЧFХШа 
Ʉɚɤ ɢɡɜɟɫɬɧɨ, ɩɪɢɧɰɢɩ ɪɚɛɨɬɵ ɢɫɩɨɥɶɡɭɟɦɵɯ 

ɧɚ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɦɚɪɲɪɭɬɢɡɚɬɨɪɨɜ ɢ ɤɨɦɦɭɬɚɬɨɪɨɜ 
ɛɚɡɢɪɭɟɬɫɹ ɧɚ ɬɚɛɥɢɰɚɯ ɩɨɬɨɤɨɜ. ɉɪɨɬɨɤɨɥ OЩОЧFХШа 
ɦɨɠɟɬ ɪɟɚɥɢɡɨɜɵɜɚɬɶ ɩɨɥɧɵɣ ɧɚɛɨɪ ɩɨɬɨɤɨɜɵɯ ɬɚɛ-
ɥɢɰ, ɤɨɬɨɪɵɟ ɩɨɞɯɨɞɹɬ ɞɥɹ ɤɨɦɦɭɬɚɬɨɪɨɜ ɢ ɦɚɪɲɪɭ-
ɬɢɡɚɬɨɪɨɜ ɪɚɡɥɢɱɧɵɯ ɩɪɨɢɡɜɨɞɢɬɟɥɟɣ. Ɍɚɤɢɦ ɨɛɪɚ-
ɡɨɦ, ɨɩɟɪɚɬɨɪ ɫɟɬɢ ɫɦɨɠɟɬ ɥɟɝɤɨ ɢɞɟɧɬɢɮɢɰɢɪɨɜɚɬɶ 
ɩɟɪɟɞɚɜɚɟɦɵɟ ɞɚɧɧɵɟ, ɚ ɬɚɤɠɟ ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ ɩɪɨ-
ɯɨɠɞɟɧɢɟ ɬɪɚɮɢɤɚ ɱɟɪɟɡ ɫɟɬɟɜɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ. ɉɪɢ 
ɷɬɨɦ ɜ ɫɟɬɟɜɵɯ ɭɫɬɪɨɣɫɬɜɚɯ ɦɨɠɧɨ ɡɚɞɚɜɚɬɶ ɧɟɨɛɯɨ-
ɞɢɦɵɟ ɩɚɪɚɦɟɬɪɵ, ɧɚɩɪɢɦɟɪ, ɡɚɝɪɭɡɤɭ ɤɚɧɚɥɚ.  

ɋɥɟɞɭɟɬ ɡɚɦɟɬɢɬɶ, ɱɬɨ ɧɟ ɨɛɹɡɚɬɟɥɶɧɨ ɩɨɥɧɨ-
ɫɬɶɸ ɦɟɧɹɬɶ ɫɟɬɟɜɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɜ ɨɪɝɚɧɢɡɚɰɢɢ, 
ɱɬɨ ɩɨɬɪɟɛɭɟɬ ɡɚɬɪɚɬ. Ȼɭɞɟɬ ɞɨɫɬɚɬɨɱɧɨ ɜ ɭɠɟ ɢɦɟɸ-
ɳɢɟɫɹ ɤɨɧɬɪɨɥɥɟɪɵ ɢ ɦɚɪɲɪɭɬɢɡɚɬɨɪɵ ɞɨɛɚɜɢɬɶ 
ɩɪɨɬɨɤɨɥ OЩОЧFХШа. Ȼɥɚɝɨɞɚɪɹ ɬɚɤɨɣ ɦɨɞɢɮɢɤɚɰɢɢ 
ɫɟɬɟɜɵɟ ɭɫɬɪɨɣɫɬɜɚ ɛɭɞɭɬ ɮɭɧɤɰɢɨɧɢɪɨɜɚɬɶ ɩɨ ɧɨ-
ɜɵɦ ɚɥɝɨɪɢɬɦɚɦ, ɢ ɩɨɞɞɟɪɠɢɜɚɬɶ ɬɚɛɥɢɰɵ ɩɨɬɨɤɨɜ 
OpenFlow.  

Ɋɚɫɫɦɨɬɪɢɦ, ɢɡ ɱɟɝɨ ɫɤɥɚɞɵɜɚɟɬɫɹ ɫɚɦɵɣ ɩɪɨ-
ɫɬɨɣ ɤɨɦɦɭɬɚɬɨɪ, ɩɨɞɞɟɪɠɢɜɚɸɳɢɣ ɩɪɨɬɨɤɨɥ OЩОЧ- 
FХШа. Ɉɧ ɫɨɫɬɨɢɬ ɢɡ ɬɚɛɥɢɰɵ ɩɨɬɨɤɨɜ, ɜ ɤɨɬɨɪɨɣ 
ɩɪɨɩɢɫɚɧɵ ɞɟɣɫɬɜɢɹ ɞɥɹ ɨɛɪɚɛɨɬɤɢ ɪɚɡɥɢɱɧɵɯ ɩɨɬɨ-
ɤɨɜ, ɡɚɳɢɳɟɧɧɨɝɨ ɤɚɧɚɥɚ ɞɥɹ ɩɟɪɟɞɚɱɢ ɩɚɤɟɬɨɜ ɦɟɠ-
ɞɭ ɫɟɬɟɜɵɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ, ɢ ɫɨɛɫɬɜɟɧɧɨ ɩɪɨɬɨɤɨɥɚ 
OpenFlow, ɤɨɬɨɪɵɣ ɧɟɨɛɯɨɞɢɦ ɞɥɹ ɪɟɚɥɢɡɚɰɢɢ ɨɬ-
ɤɪɵɬɨɝɨ ɤɚɧɚɥɚ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɦɟɠɞɭ ɤɨɦɦɭɬɚɬɨ-
ɪɨɦ ɢ ɤɨɧɬɪɨɥɥɟɪɨɦ. Ʉɨɦɦɭɬɚɬɨɪɵ ɫ ɩɨɞɞɟɪɠɤɨɣ 
OЩОЧFХШа ɪɟɚɥɢɡɭɸɬ ɬɚɤɢɟ ɧɟɨɛɯɨɞɢɦɵɟ ɮɭɧɤɰɢɢ 
ɤɚɤ ɩɟɪɟɞɚɱɚ ɩɚɤɟɬɨɜ ɤ ɭɤɚɡɚɧɧɨɦɭ ɩɨɪɬɭ ɢ ɢɫɩɨɥɶ-
ɡɨɜɚɧɢɟ ɦɚɪɲɪɭɬɢɡɚɰɢɢ, ɩɟɪɟɞɚɱɚ ɩɚɤɟɬɨɜ ɩɨ ɤɚɧɚɥɭ 

ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɢɧɤɚɩɫɭɥɢɪɨ-
ɜɚɧɢɹ, ɚ ɬɚɤɠɟ ɩɪɢ ɧɟɨɛɯɨɞɢɦɨ-
ɫɬɢ ɨɬɛɪɚɫɵɜɚɧɢɟ ɩɚɤɟɬɚ, ɤɨɬɨ-
ɪɵɟ ɦɨɠɟɬ ɧɚɧɟɫɬɢ ɜɪɟɞ ɫɟɬɢ 
(ɞɚɧɧɵɟ ɨɬ ɧɟɩɪɨɜɟɪɟɧɧɵɯ ɯɨ-
ɫɬɨɜ ɢɥɢ ɫɨɞɟɪɠɚɧɢɟ ɜɢɪɭɫ- 
ɧɵɟ ɚɬɚɤɢ). 

ɉɨɪɬ OЩОЧFХШа ɩɪɟɞɫɬɚɜ-
ɥɹɟɬ ɫɨɛɨɣ ɫɟɬɟɜɨɣ ɢɧɬɟɪɮɟɣɫ, 
ɧɟɨɛɯɨɞɢɦɵɣ ɞɥɹ ɩɟɪɟɞɚɱɢ ɩɚ-
ɤɟɬɨɜ ɩɨ ɫɟɬɢ ɫ ɨɛɪɚɛɨɬɤɨɣ 
OЩОЧFХШа. Ɇɚɪɲɪɭɬɢɡɚɬɨɪ ɬɢɩɚ 
OЩОЧFХШа ɩɨɞɞɟɪɠɢɜɚɟɬ ɬɪɢ 
ɬɢɩɚ ɩɨɪɬɨɜ ɤɚɤ ɩɨɤɚɡɚɧɨ ɧɚ  
ɪɢɫ. 3 Д4Ж. 

 
 

OpenFlow ɤɨɦɦɭɬɚɬɨɪ OpenFlow ɤɨɧɬɪɨɥɥɟɪOpenFlow ɩɪɨɬɨɤɨɥ

FlowTable

ɍɫɬɪɨ
ɣɫɬɜɨ 

1

ɍɫɬɪɨɣ
ɫɬɜɨ 2

ɍɫɬɪɨ
ɣɫɬɜɨ 

3

ɩɚɤɟɬɵ ɩɚɤɟɬɵ ɩɚɤɟɬɵ

 

Ɋɢɫ. 2. ɉɪɢɧɰɢɩ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɩɪɨɬɨɤɨɥɚ OЩОЧFХШа 
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Ɏɢɡɢɱɟɫɤɢɣ ɩɨɪɬ OЩОЧFХШа – ɷɬɨ, ɩɨ ɫɭɬɢ, ɢɧ-
ɬɟɪɮɟɣɫ, ɜɵɩɨɥɧɹɸɳɢɣ ɜ ɫɟɬɢ ɮɭɧɤɰɢɢ СКrНаКrО. 
Ʌɨɝɢɱɟɫɤɢɣ ɩɨɪɬ OЩОЧFХШа ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɞɨɛɚɜ-
ɥɟɧɢɹ ɤ ɡɚɝɨɥɨɜɤɭ ɩɚɤɟɬɚ ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɩɨɥɹ TЮЧЧОХ-
ID ɫ ɞɚɥɶɧɟɣɲɟɣ ɩɟɪɟɫɵɥɤɨɣ ɧɚ ɤɨɧɬɪɨɥɥɟɪ ɫɟɬɢ. 
ɉɨɪɬ OЩОЧFХШа ɞɥɹ ɪɟɡɟɪɜɚ ɜɵɩɨɥɧɹɟɬ ɧɟɫɤɨɥɶɤɨ 
ɡɚɞɚɱ, ɧɚɩɪɢɦɟɪ, ɦɨɠɟɬ ɞɭɛɥɢɪɨɜɚɬɶ ɩɚɤɟɬɵ ɫ ɞɪɭɝɢɯ 
ɩɨɪɬɨɜ ɢɥɢ ɩɟɪɟɩɪɚɜɥɹɬɶ ɩɚɤɟɬɵ ɜ ɞɪɭɝɭɸ ɬɚɛɥɢɰɭ 
OpenFlow. 

ɋɥɟɞɭɟɬ ɡɚɦɟɬɢɬɶ, ɱɬɨ ɬɚɛɥɢɰɚ OЩОЧFХШа ɫɨ-
ɫɬɨɢɬ ɢɡ ɫɥɟɞɭɸɳɢɯ ɩɨɥɟɣ: 

– ɩɨɥɹ ɫɪɚɜɧɟɧɢɹ; 
– ɩɨɥɹ ɩɪɢɨɪɢɬɟɬɚ; 
– ɩɨɥɹ ɞɥɹ ɫɱɟɬɱɢɤɨɜ; 

– ɩɨɥɹ ɞɥɹ ɢɧɫɬɪɭɤɰɢɣ; 
– ɩɨɥɹ ɞɥɹ ɜɪɟɦɟɧɧɵɯ ɦɟɬɨɤ. 
Ʉɚɤ ɭɠɟ ɝɨɜɨɪɢɥɨɫɶ ɜɵɲɟ, ɦɚɪɲɪɭ-

ɬɢɡɚɬɨɪɵ OЩОЧFХШа ɦɨɝɭɬ ɪɚɛɨɬɚɬɶ ɜ ɫɟ-
ɬɹɯ, ɧɟ ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɯ ɫ ɫɚɦɨɝɨ ɧɚɱɚɥɚ 
ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɞɥɹ ɪɚɛɨɬɵ ɫɨ ɫɬɚɧɞɚɪ-
ɬɨɦ OЩОЧFХШа. Ⱦɥɹ ɷɬɨɝɨ ɪɚɡɪɚɛɨɬɱɢɤɚɦɢ 
ɛɵɥɢ ɫɨɡɞɚɧɵ ɤɚɤ ɫɬɚɧɞɚɪɬɧɵɟ ɦɚɪɲɪɢɬɢ-
ɡɚɬɨɪɵ OЩОЧFХШа, ɬɚɤ ɢ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧ-
ɧɵɟ ɝɢɛɪɢɞɧɵɟ. Ƚɢɛɪɢɞɧɵɟ ɭɫɬɪɨɣɫɬɜɚ 
ɦɨɝɭɬ ɜɵɩɨɥɧɹɬɶ ɫɜɨɢ ɮɭɧɤɰɢɢ ɩɨ ɨɛɟɫɩɟ-
ɱɟɧɢɸ ɤɚɱɟɫɬɜɟɧɧɨɣ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ ɩɨ 
ɫɟɬɢ ɤɚɤ ɩɨɫɪɟɞɫɬɜɨɦ EЭСОrЧОЭ ɦɚɪɲɪɭɬɢ-
ɡɚɰɢɢ, ɬɚɤ ɢ ɫ ɩɨɞɞɟɪɠɤɨɣ ɩɪɨɬɨɤɨɥɚ 
OЩОЧFХШа. ɗɬɨ ɞɨɫɬɢɝɚɟɬɫɹ ɡɚ ɫɱɟɬ ɬɨɝɨ, 

ɱɬɨ ɫɬɚɧɞɚɪɬɧɵɟ ɦɚɪɲɪɭɬɢɡɚɬɨɪɵ ɨɫɧɚɳɚɸɬɫɹ ɦɟɯɚ-
ɧɢɡɦɨɦ ɞɥɹ ɨɛɪɚɛɨɬɤɢ ɞɚɧɧɵɯ ɩɨ ɤɨɧɜɟɣɟɪɭ 
OpenFlow. 

Ʉɨɧɜɟɣɟɪ OЩОЧFХШа ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɧɟɤɨɟ 
ɦɧɨɠɟɫɬɜɨ ПХШа-ɬɚɛɥɢɰ, ɪɚɫɫɱɢɬɚɧɧɵɯ ɧɚ ɧɟɤɨɟ ɦɧɨ-
ɠɟɫɬɜɨ ПХШа-ɡɚɩɢɫɟɣ. ȼ ɷɬɢɯ ПХШа-ɬɚɛɥɢɰɚɯ ɩɪɨɢɫɯɨ-
ɞɢɬ ɨɛɪɚɛɨɬɤɚ ɩɨɫɬɭɩɢɜɲɟɝɨ ɜ ɫɟɬɶ ɩɚɤɟɬɚ, ɢ ɜɵɩɨɥ-
ɧɹɸɬɫɹ ɢɧɫɬɪɭɤɰɢɢ, ɩɪɨɩɢɫɚɧɧɵɟ ɨɩɟɪɚɬɨɪɨɦ Д5Ж.  

Ⱦɥɹ ɤɨɧɬɪɨɥɹ ɢ ɭɩɪɚɜɥɟɧɢɹ ɉɄɋ ɢɫɩɨɥɶɡɭɸɬ-
ɫɹ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɟ ɛɢɛɥɢɨɬɟɤɢ, ɜ ɤɨɬɨɪɵɯ ɫɨ-
ɞɟɪɠɚɬɫɹ ɤɨɞɵ ɞɥɹ ɫɨɡɞɚɧɢɹ ɦɨɞɭɥɶɧɵɯ ɩɪɢɥɨɠɟɧɢɣ 
ɢ ɧɚɫɬɪɨɣɤɢ ɫɟɬɟɜɵɯ ɭɫɬɪɨɣɫɬɜ. ȼ ɬɚɛɥ. 1 ɩɪɢɜɟɞɟɧɵ 
ɧɚɢɛɨɥɟɟ ɩɨɩɭɥɹɪɧɵɟ ɢɡ ɬɚɤɢɯ ɛɢɛɥɢɨɬɟɤ ɞɥɹ ɤɨɧ-
ɬɪɨɥɥɟɪɨɜ OЩОЧFХШа. 

 
Ɍɚɛɥɢɰɚ 1 

Ȼɢɛɥɢɨɬɟɤɢ ɤɨɧɬɪɨɥɥɟɪɨɜ OЩОЧFХШа 

NOX 
Ɋɚɡɪɚɛɨɬɚɧɚ ɤɨɦɩɚɧɢɟɣ Nicira Networks, ɪɚɛɨɬɚɟɬ ɧɚ ɩɪɨɝɪɚɦɦɧɨɦ ɹɡɵɤɟ C++, 
ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɫɨɡɞɚɧɢɹ ɩɪɢɥɨɠɟɧɢɹ ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ ɉɄɋ 

Beacon 
Ɋɚɡɪɚɛɨɬɚɧ ɭɱɟɧɵɦɢ ɫɬɷɧɮɨɪɞɫɤɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬɚ, ɪɚɛɨɬɚɟɬ ɧɚ ɹɡɵɤɟ JКЯК, 
ɩɨɦɨɝɚɟɬ ɩɪɨɢɡɜɨɞɢɬɶ ɦɧɨɝɨɩɨɬɨɱɧɨɟ ɢ ɚɫɢɧɯɪɨɧɧɨɟ ɭɩɪɚɜɥɟɧɢɟ ɫɟɬɶɸ 

Ryu 
Ɋɚɡɪɚɛɨɬɚɧ ɝɪɭɩɩɨɣ NTT laboratories OSRG, ɪɚɛɨɬɚɟɬ ɧɚ ɹɡɵɤɟ PвЭСШЧ, ɢɫ-
ɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɪɟɚɥɢɡɚɰɢɢ ɡɚɳɢɳɟɧɧɵɯ ɢ ɯɨɪɨɲɨ ɭɩɪɚɜɥɹɟɦɵɯ ɤɨɪɩɨɪɚɬɢɜ-
ɧɵɯ ɫɟɬɟɣ 

Floodlight 
Ɋɚɡɪɚɛɨɬɚɧ ɩɪɢ ɫɨɞɟɣɫɬɜɢɢ ɭɱɟɧɵɯ ɫɬɷɧɮɨɪɞɫɤɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬɚ, ɪɚɛɨɬɚɟɬ ɧɚ 
ɛɚɡɟ ɹɡɵɤɚ JКЯК, ɩɨɦɨɝɚɟɬ ɪɟɚɥɢɡɨɜɵɜɚɬɶ ɉɄɋ ɜɵɫɨɤɨɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ, ɚ 
ɬɚɤɠɟ ɦɨɠɟɬ ɮɭɧɤɰɢɨɧɢɪɨɜɚɬɶ ɫ ɫɨɜɦɟɳɟɧɧɵɦɢ ɫɟɬɹɦɢ 

OpenDaylight 

Ɋɚɡɪɚɛɨɬɚɧ ɩɪɢ ɩɨɞɞɟɪɠɤɟ ɪɚɡɪɚɛɨɬɱɢɤɨɜ LТЧЮб FШЮЧНКЭion, ɪɚɛɨɬɚɟɬ ɧɚ ɛɚɡɟ 
ɹɡɵɤɚ JКЯК, ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɩɟɪɫɩɟɤɬɢɜɧɵɯ ɫɟɬɹɯ, ɝɞɟ ɬɪɟɛɭɟɬɫɹ ɦɚɤɫɢɦɚɥɶɧɚɹ 
ɨɬɤɚɡɨɭɫɬɨɣɱɢɜɨɫɬɶ ɢ ɛɚɥɚɧɫɢɪɨɜɤɚ ɧɚɝɪɭɡɤɢ, ɱɬɨ ɞɨɫɬɢɝɚɟɬɫɹ ɡɚ ɫɱɟɬ ɪɚɡɜɟɪ-
ɬɵɜɚɧɢɹ ɤɨɧɬɪɨɥɥɟɪɚ OЩОЧFХШа ɧɚ ɧɟɫɤɨɥɶɤɢɯ ɫɟɪɜɟɪɚɯ 

 
ɂɡ ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɛɢɛɥɢɨɬɟɤ ɤɨɧɬɪɨɥɥɟɪɨɜ 

OЩОЧFХШа ɧɚɢɛɨɥɟɟ ɩɨɩɭɥɹɪɧɨɣ ɢ ɩɨɫɬɨɹɧɧɨ ɪɚɡɜɢ-
ɜɚɸɳɟɣɫɹ ɹɜɥɹɟɬɫɹ OpenDaylight. ɗɬɨ ɥɟɝɤɨ ɨɛɴɹɫɧɹ-
ɟɬɫɹ ɟɟ ɧɟɫɨɦɧɟɧɧɵɦɢ ɩɪɟɢɦɭɳɟɫɬɜɚɦɢ: ɜɨɡɦɨɠ-
ɧɨɫɬɶ ɮɭɧɤɰɢɨɧɢɪɨɜɚɬɶ ɜɟɡɞɟ, ɝɞɟ ɢɫɩɨɥɶɡɭɟɬɫɹ ɹɡɵɤ 
JКЯК, ɨɛɥɚɞɚɟɬ ɜɩɟɱɚɬɥɹɸɳɟɣ ɦɨɞɭɥɶɧɨɫɬɶɸ, ɩɨɞ-
ɞɟɪɠɢɜɚɹ ɢ API, ɢ OSCI.  

 
5. Ⱦɨɫɬɨɢɧɫɬɜɚ ɜɵɛɨɪɚ ɤɨɦɦɭɬɚɬɨɪɨɜ 

ЇЩОЧFХШа ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɉɄɋ 
Ɉɬɦɟɬɢɦ ɧɚɢɛɨɥɟɟ ɡɧɚɱɢɦɵɟ ɞɥɹ ɪɚɡɪɚɛɨɬɱɢ-

ɤɨɜ ɫɟɬɟɣ ɢ ɤɨɧɬɪɨɥɢɪɭɸɳɢɯ ɢɯ ɨɩɟɪɚɬɨɪɨɜ, ɩɪɟ-
ɢɦɭɳɟɫɬɜɚ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɪɨɬɨɤɨɥɚ OЩОЧFХШа: 

1. ɉɪɨɫɬɨɬɚ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɭɩɪɚɜɥɟɧɢɹ ɢ ɤɨɧ-
ɬɪɨɥɹ ɫɟɬɹɦɢ; 

2. ȼɨɡɦɨɠɧɨɫɬɶ ɤɚɤ ɪɭɱɧɨɝɨ, ɬɚɤ ɢ ɩɪɨɝɪɚɦɦ-
ɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɩɪɢ ɩɨɦɨɳɢ ɨɩɟɪɚɬɨɪɨɜ ɫɟɬɢ; 

3. ȼɵɫɨɤɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɫɟɬɢ, ɟɟ ɮɭɧɤɰɢ-
ɨɧɚɥɶɧɨɫɬɶ, ɦɚɫɲɬɚɛɢɪɭɟɦɨɫɬɶ ɢ ɨɬɤɚɡɨɭɫɬɨɣɱɢɜɨɫɬɶ; 

4. Ɉɛɥɟɝɱɟɧɢɟ ɪɚɛɨɬɵ ɚɞɦɢɧɢɫɬɪɚɬɨɪɚ ɩɪɢ ɜɨɡ-
ɪɚɫɬɚɧɢɢ ɤɚɱɟɫɬɜɟɧɧɨɫɬɢ ɪɚɛɨɬɵ ɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɫɟɬɢ; 

5. ȼɨɡɦɨɠɧɨɫɬɶ ɜɧɟɫɟɧɢɹ ɤɨɪɪɟɤɬɢɜ ɢ ɢɡɦɟɧɟ-
ɧɢɣ ɜ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɜɨɡɦɨɠɧɨɫɬɢ ɫɟɬɢ, ɩɪɢ ɷɬɨɦ 
ɜɧɟɫɟɧɧɵɟ ɤɨɪɪɟɤɬɢɜɵ ɛɭɞɭɬ ɞɨɫɬɭɩɧɵ ɧɚ ɪɚɡɥɢɱɧɵɯ 
ɩɥɚɬɮɨɪɦɚɯ ɛɟɡ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɢɯ ɪɟɚɥɢɡɚɰɢɢ ɧɚ 
ɤɚɠɞɨɣ ɩɥɚɬɮɨɪɦɟ ɡɚɧɨɜɨ; 

6. ɍɱɟɬ ɫɭɳɟɫɬɜɭɸɳɢɯ ɨɫɨɛɟɧɧɨɫɬɟɣ ɢ ɩɪɢ-
ɥɨɠɟɧɢɣ ɫɟɬɢ; 

7. Ɂɚ ɫɱɟɬ ɜɢɪɬɭɚɥɢɡɚɰɢɢ ɩɪɨɰɟɞɭɪ ɭɩɪɚɜɥɟɧɢɹ 
ɫɟɬɶɸ ɫɧɢɠɚɸɬɫɹ ɪɚɫɯɨɞɵ ɧɚ ɢɯ ɩɨɫɬɪɨɟɧɢɟ ɢ ɤɨɧɬɪɨɥɶ;  

OpenFlow ɦɚɪɲɪɭɬɢɡɚɬɨɪ

Physical port 
OpenFlow

(ɮɢɡɢɱɟɫɤɢɣ)

Logical port 
OpenFlow

(ɥɨɝɢɱɟɫɤɢɣ)

Reserved port 
OpenFlow

(ɞɥɹ ɪɟɡɟɪɜɚ)

 
Ɋɢɫ. 3. ȼɢɞɵ ɩɨɪɬɨɜ, ɩɨɞɞɟɪɠɢɜɚɟɦɵɟ ɩɪɨɬɨɤɨɥɨɦ OЩОЧFХШа 
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8. ȼɨɡɦɨɠɧɨɫɬɶ ɫɨɡɞɚɧɢɹ ɬɭɧɧɟɥɹ ɦɟɠɞɭ ɯɨ-
ɫɬɚɦɢ ɜɢɪɬɭɚɥɶɧɵɯ ɦɚɲɢɧ ɞɥɹ ɢɧɤɚɩɫɭɥɹɰɢɢ ɬɪɚɮɢ-
ɤɚ ɫɟɬɢ; 

9. ɉɭɬɟɦ ɡɟɪɤɚɥɢɪɨɜɚɧɢɹ ɬɪɚɮɢɤɚ ɨɩɟɪɚɬɨɪ ɦɨ-
ɠɟɬ ɛɵɫɬɪɨ ɜɵɹɜɢɬɶ ɫɢɫɬɟɦɵ ɜɬɨɪɠɟɧɢɹ ɜ ɫɢɫɬɟɦɭ; 

10.  ȼɨɡɦɨɠɧɨɫɬɶ ɧɚɫɬɪɚɢɜɚɬɶ ɫɟɬɶ ɩɨ ɬɪɟɛɭɟ-
ɦɵɦ ɨɩɟɪɚɬɨɪɭ ɩɚɪɚɦɟɬɪɚɦ, ɧɚɩɪɢɦɟɪ, ɦɨɠɧɨ ɨɝɪɚ-
ɧɢɱɢɬɶ ɩɪɨɩɭɫɤɧɭɸ ɫɩɨɫɨɛɧɨɫɬɶ ɢɥɢ ɭɫɬɚɧɨɜɢɬɶ 
ɦɚɤɫɢɦɚɥɶɧɭɸ ɫɤɨɪɨɫɬɶ ɩɟɪɟɞɚɱɢ ɩɚɤɟɬɨɜ ɩɨ ɤɚɧɚɥɭ. 

 
6. Ⱦɚɥɶɧɟɣɲɢɟ ɩɭɬɢ ɪɚɡɜɢɬɢɹ ɫɬɚɧɞɚɪɬɚ 

ЇЩОЧFХШа ɢ ɫɟɬɟɣ SDІ 
Ɉɞɧɚ ɢɡ ɧɚɢɛɨɥɟɟ ɩɨɩɭɥɹɪɧɵɯ ɢɞɟɣ ɩɨ ɪɚɡɜɢ-

ɬɢɸ ɫɟɬɟɣ SDN ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɨɫɭɳɟɫɬɜɥɟɧɢɢ ɜɢɪɬɭ-
ɚɥɢɡɚɰɢɢ, ɱɬɨɛɵ ɞɨɛɢɬɶɫɹ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɷɮɮɟɤɬɢɜ-
ɧɨɝɨ ɩɪɢɦɟɧɟɧɢɹ ɧɚ ɩɪɚɤɬɢɤɟ ɫɟɬɟɜɵɯ ɪɟɫɭɪɫɨɜ. ȼɢɪ-
ɬɭɚɥɢɡɚɰɢɹ ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɢɡɨɥɢɪɨ-
ɜɚɧɢɢ ɫɟɬɟɜɨɝɨ ɬɪɚɮɢɤɚ, ɬɚɤ ɱɬɨɛɵ ɛɵɥɨ ɜɨɡɦɨɠɧɨ 
ɩɪɨɜɟɞɟɧɢɟ ɦɭɥɶɬɢɩɥɟɤɫɢɪɨɜɚɧɢɹ ɧɟɫɤɨɥɶɤɢɯ ɩɨɬɨ-
ɤɨɜ ɩɚɤɟɬɨɜ, ɢɦɟɸɳɢɯ ɪɚɡɥɢɱɧɵɟ ɩɚɪɚɦɟɬɪɵ, ɜ ɟɞɢ-
ɧɨɣ ɥɨɝɢɱɟɫɤɨɣ ɫɟɬɢ.  

ɂɞɟɹ ɜɢɪɬɭɚɥɢɡɚɰɢɢ ɨɫɧɨɜɚɧɚ ɧɚ ɫɥɟɞɭɸɳɢɯ 
ɧɟɫɨɦɧɟɧɧɵɯ ɩɪɟɢɦɭɳɟɫɬɜɚɯ, ɤɨɬɨɪɵɟ ɛɭɞɭɬ ɞɨɫɬɢɝ-
ɧɭɬɵ ɜ ɪɟɡɭɥɶɬɚɬɟ ɟɟ ɭɫɩɟɲɧɨɣ ɪɟɚɥɢɡɚɰɢɢ: 

1. ɍɜɟɥɢɱɟɧɢɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɚɫɩɪɟɞɟɥɟɧɢɹ 
ɫɟɬɟɜɵɯ ɪɟɫɭɪɫɨɜ; 

2. Ⱦɨɫɬɢɠɟɧɢɟ ɦɚɤɫɢɦɚɥɶɧɨ ɜɨɡɦɨɠɧɨɣ ɫɛɚ-
ɥɚɧɫɢɪɨɜɚɧɧɨɫɬɢ ɧɚɝɪɭɡɤɢ; 

3. ȼɨɡɦɨɠɧɨɫɬɶ ɪɚɡɞɟɥɢɬɶ ɪɚɡɥɢɱɧɵɟ ɩɨɬɨɤɢ ɢ 
ɡɚɞɚɬɶ ɢɦ ɢɧɞɢɜɢɞɭɚɥɶɧɵɟ ɩɪɚɜɢɥɚ ɨɛɪɚɛɨɬɤɢ ɢ 
ɭɩɪɚɜɥɟɧɢɹ ɬɪɚɮɢɤɨɜ ɜ ɪɚɦɤɚɯ ɟɞɢɧɨɣ ɫɟɬɢ; 

4. ȼɨɡɦɨɠɧɨɫɬɶ ɨɩɟɪɚɬɨɪɚɦ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɩɨɫɬɚɜɥɟɧɧɵɯ ɰɟɥɟɣ ɡɚɞɚɜɚɬɶ ɧɟɨɛɯɨɞɢɦɵɟ ɡɧɚɱɟɧɢɹ 
ɩɚɪɚɦɟɬɪɨɜ ɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ, ɱɬɨ ɫɞɟɥɚɟɬ ɚɞɦɢɧɢ-
ɫɬɪɢɪɨɜɚɧɢɟ ɦɚɤɫɢɦɚɥɶɧɨ ɭɞɨɛɧɵɦ ɢ ɩɪɨɫɬɵɦ; 

5. ɉɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɦɨɠɧɨ ɛɭɞɟɬ ɬɟɫɬɢɪɨ-
ɜɚɬɶ ɜɫɟ ɧɨɜɨɜɜɟɞɟɧɢɹ ɜ ɪɚɦɤɚɯ ɫɭɳɟɫɬɜɭɸɳɟɣ ɮɢ-
ɡɢɱɟɫɤɨɣ ɫɟɬɢ ɞɥɹ ɜɧɟɫɟɧɢɹ ɤɨɪɪɟɤɬɢɪɨɜɨɤ ɩɟɪɟɞ 
ɩɪɢɦɟɧɟɧɢɟɦ ɢɯ ɧɚ ɩɪɚɤɬɢɤɟ; 

ȼɨɡɦɨɠɧɨɫɬɶ ɜɵɛɨɪɚ ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɬɨɥɶɤɨ 
ɤɨɧɤɪɟɬɧɵɯ ɩɪɢɥɨɠɟɧɢɣ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɩɨɞɞɟɪ-
ɠɚɧɢɹ ɩɨɥɧɨɝɨ ɮɭɧɤɰɢɨɧɚɥɚ ɫɟɬɢ Д6–8]. 

Ⱦɚɥɶɧɟɣɲɢɟ ɩɭɬɢ ɪɚɡɜɢɬɢɹ ɩɪɨɬɨɤɨɥɚ OЩОЧ- 
FХШа ɬɚɤɠɟ ɧɚɩɪɚɜɥɟɧɵ ɧɚ ɫɨɡɞɚɧɢɟ ɭɞɨɛɧɵɯ ɞɥɹ 
ɩɨɥɶɡɨɜɚɧɢɹ ɢ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɜɢɪɬɭɚɥɶɧɵɯ ɫɟɬɟɣ. 
ɉɪɢ ɷɬɨɦ ɤɨɧɮɢɝɭɪɢɪɨɜɚɧɢɟ ɪɟɫɭɪɫɨɜ ɛɭɞɟɬ ɨɫɭ-
ɳɟɫɬɜɥɹɬɶɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢ. Ⱥɞɦɢɧɢɫɬɪɚɬɨɪ ɫɦɨɠɟɬ 
ɭɩɪɚɜɥɹɬɶ ɜɫɟɦɢ ɫɟɪɜɟɪɚɦɢ, ɯɪɚɧɢɥɢɳɚɦɢ ɢ ɫɟɬɟɜɵɦ 
ɨɛɨɪɭɞɨɜɚɧɢɟɦ ɥɢɲɶ ɱɟɪɟɡ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɫ ɨɛɥɚɱ-
ɧɨɣ ɫɬɪɭɤɬɭɪɨɣ. ɗɬɨ ɞɚɫɬ ɫɥɟɞɭɸɳɢɟ ɩɪɟɢɦɭɳɟɫɬɜɚ: 

1. ȼɨɡɦɨɠɧɨɫɬɶ ɪɚɛɨɬɵ ɫ ɫɟɬɹɦɢ ɫɨ 100 % ɡɚ-
ɝɪɭɡɤɨɣ, ɱɬɨɛɵ ɧɟ ɩɪɨɫɬɚɢɜɚɥɢ ɤɚɧɚɥɵ, ɢ ɨɪɝɚɧɢɡɚ-
ɰɢɹ ɧɟ ɬɟɪɩɟɥɚ ɭɛɵɬɤɢ; 

2. Ⱥɞɦɢɧɢɫɬɪɚɬɨɪɵ ɢɦɟɸɬ ɜɨɡɦɨɠɧɨɫɬɶ ɫɤɪɵɬɶ 
ɮɢɡɢɱɟɫɤɭɸ ɬɨɩɨɥɨɝɢɸ ɫɜɨɟɣ ɫɟɬɢ; 

3. ȼɢɪɬɭɚɥɶɧɵɟ ɫɟɬɢ ɦɨɠɧɨ ɫɨɡɞɚɜɚɬɶ, ɭɞɚ-
ɥɹɬɶ, ɧɚɫɬɪɚɢɜɚɬɶ ɢ ɭɩɪɚɜɥɹɬɶ, ɧɟ ɡɚɬɪɚɝɢɜɚɹ ɞɪɭɝɢɟ 
ɜɢɪɬɭɚɥɶɧɵɟ ɫɟɬɢ; 

4. ȼɫɟ ɩɪɨɰɟɫɫɵ ɛɭɞɭɬ ɦɚɫɲɬɚɛɢɪɨɜɚɧɵ ɢ ɚɜ-
ɬɨɦɚɬɢɡɢɪɨɜɚɧɵ; 

5. ȼ ɩɪɨɰɟɫɫɟ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɟɬɢ ɚɞɦɢɧɢɫɬɪɚ-
ɬɨɪ ɫɦɨɠɟɬ ɜɧɨɫɢɬɶ ɤɨɪɪɟɤɬɢɪɨɜɤɢ ɧɟ ɬɨɥɶɤɨ ɜ 

ɧɚɫɬɪɨɣɤɢ ɫɟɬɟɜɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɧɨ ɢ ɜ ɨɛɳɭɸ ɬɨ-
ɩɨɥɨɝɢɸ ɫɟɬɢ. 

Ɍɚɤɠɟ ɞɥɹ ɷɮɮɟɤɬɢɜɧɨɣ ɪɚɛɨɬɵ ɫɟɬɢ ɧɚ ɛɚɡɟ 
ɩɪɨɬɨɤɨɥɚ OЩОЧFХШа ɠɞɭɬ ɫɜɨɟɝɨ ɪɚɡɪɟɲɟɧɢɹ ɬɚɤɢɟ 
ɡɚɞɚɱɢ, ɤɚɤ ɪɚɡɪɚɛɨɬɤɚ ɛɵɫɬɪɨɞɟɣɫɬɜɭɸɳɢɯ ɤɨɧɬɪɨɥ-
ɥɟɪɨɜ, ɦɝɧɨɜɟɧɧɨ ɩɪɢɧɢɦɚɸɳɢɯ ɪɟɲɟɧɢɟ ɜ ɫɨɨɬɜɟɬ-
ɫɬɜɢɢ ɫ ɡɚɞɚɧɧɵɦɢ ɚɥɝɨɪɢɬɦɚɦɢ, ɚ ɟɳɟ ɪɚɫɫɦɨɬɪɟɧɢɟ 
ɧɟɤɨɬɨɪɵɯ ɚɪɯɢɬɟɤɬɭɪɧɵɯ ɜɨɩɪɨɫɨɜ, ɧɚɩɪɢɦɟɪ, ɨɛ 
ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɜɟɞɟɧɢɹ ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ ɤɨɧɬɪɨɥ-
ɥɟɪɨɜ Д9, 10Ж.  

 
7. Ɋɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɹ 
ɋɟɬɢ SDN ɹɜɥɹɸɬɫɹ «ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɵɦɢ» ɢ 

ɢɦɟɸɬ ɩɨɢɫɬɢɧɟ ɧɟɨɝɪɚɧɢɱɟɧɧɵɟ ɪɟɫɭɪɫɵ ɞɥɹ ɪɚɡɜɢ-
ɬɢɹ, ɦɨɞɟɪɧɢɡɚɰɢɢ ɢ ɪɚɫɲɢɪɟɧɢɹ ɫɜɨɟɝɨ ɮɭɧɤɰɢɨɧɚ-
ɥɚ. Ⱥɞɦɢɧɢɫɬɪɚɬɨɪɵ ɬɚɤɢɯ ɫɟɬɟɣ ɫɦɨɝɭɬ ɩɪɟɞɨɫɬɚ-
ɜɢɬɶ ɫɜɨɢɦ ɩɨɥɶɡɨɜɚɬɟɥɹɦ ɤɚɱɟɫɬɜɟɧɧɭɸ ɢ ɛɟɡɨɩɚɫ-
ɧɭɸ ɩɟɪɟɞɚɱɭ ɬɪɚɮɢɤɚ ɫ ɯɨɪɨɲɟɣ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨ-
ɫɨɛɧɨɫɬɶɸ. 

ɉɪɢ ɷɬɨɦ ɧɚ ɪɵɧɤɟ ɭɫɥɭɝ ɭɠɟ ɫɟɣɱɚɫ ɧɚɛɥɸɞɚ-
ɟɬɫɹ ɲɢɪɨɤɨɟ ɪɚɡɧɨɨɛɪɚɡɢɟ ɫɟɬɟɜɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, 
ɩɨɞɞɟɪɠɢɜɚɸɳɟɝɨ ɩɪɨɬɨɤɨɥ OЩОЧFХШа, ɤɚɤ ɞɥɹ ɨɪɝɚ-
ɧɢɡɚɰɢɢ ɛɟɫɩɪɨɜɨɞɧɵɯ ɫɟɬɟɣ, ɬɚɤ ɢ ɩɪɨɜɨɞɧɵɯ ɜ ɡɚ-
ɜɢɫɢɦɨɫɬɢ ɨɬ ɧɭɠɞ ɩɨɬɪɟɛɢɬɟɥɹ. 

Ɋɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨɤɚɡɚɥɢ, ɱɬɨ ɢɫ-
ɩɨɥɶɡɨɜɚɧɢɟ ɩɪɨɝɪɚɦɦɧɨ-ɤɨɧɮɢɝɭɪɢɪɭɟɦɵɯ ɫɟɬɟɣ ɫ 
ɩɪɨɬɨɤɨɥɨɦ OЩОЧFХШа ɹɜɥɹɟɬɫɹ ɫɨɜɪɟɦɟɧɧɵɦ, ɚɤɬɭ-
ɚɥɶɧɵɦ ɢ ɩɟɪɫɩɟɤɬɢɜɧɵɦ ɪɟɲɟɧɢɟɦ ɜɨɩɪɨɫɚ ɨɛ ɷɮ-
ɮɟɤɬɢɜɧɨɫɬɢ ɢ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɫɭɳɟɫɬɜɭɸɳɢɯ 
ɫɟɬɟɣ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɜ ɞɚɥɶɧɟɣɲɟɦ ɛɭɞɟɬ ɪɚɫɫɦɨɬɪɟɧ 
ɜɨɩɪɨɫ ɨ ɫɨɡɞɚɧɢɢ ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɧɨɝɨ ɚɥɝɨɪɢɬɦɚ 
ɦɨɧɢɬɨɪɢɧɝɚ ɫɨɫɬɨɹɧɢɹ ɤɚɧɚɥɨɜ ɜ ɫɟɬɢ SDN, ɮɭɧɤɰɢ-
ɨɧɢɪɭɸɳɢɯ ɧɚ ɛɚɡɟ ɫɟɬɟɜɵɯ ɭɫɬɪɨɣɫɬɜ OЩОЧFХШа.  

 
8. ȼɵɜɨɞɵ 
ȼ ɛɥɢɠɚɣɲɢɟ ɝɨɞɵ ɨɠɢɞɚɟɬɫɹ ɩɟɪɟɤɪɚɢɜɚɧɢɟ 

ɫɟɬɟɜɨɝɨ ɪɵɧɤɚ, ɨɫɧɨɜɨɣ ɤɨɬɨɪɨɝɨ ɫɬɚɧɭɬ ɩɪɨɝɪɚɦɦ-
ɧɨ-ɤɨɧɮɢɝɭɪɢɪɭɟɦɵɟ ɫɟɬɢ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɫɥɟɞɭɟɬ 
ɨɫɨɛɨɟ ɜɧɢɦɚɧɢɟ ɨɛɪɚɬɢɬɶ ɧɚ ɩɪɨɬɨɤɨɥ OЩОЧFХШа, 
ɤɨɬɨɪɵɣ ɩɨɦɨɠɟɬ ɜ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ, ɭɩɪɚɜɥɟɧɢɢ, 
ɪɚɡɪɚɛɨɬɤɟ ɢ ɪɚɛɨɬɟ ɧɨɜɵɯ ɫɟɬɟɣ. Ɍɚɤɨɣ ɩɨɞɯɨɞ ɩɨɡ-
ɜɨɥɢɬ ɧɟ ɬɨɥɶɤɨ ɫɩɪɚɜɢɬɶɫɹ ɫ ɭɜɟɥɢɱɢɜɚɸɳɢɦɢɫɹ 
ɧɚɝɪɭɡɤɚɦɢ ɧɚ ɫɟɬɢ, ɧɨ ɢ ɧɟ ɡɚɜɵɲɚɬɶ ɬɚɪɢɮɵ ɧɚ ɢɯ 
ɩɨɥɶɡɨɜɚɧɢɟ, ɱɬɨɛɵ ɧɟ ɩɨɬɟɪɹɬɶ ɩɨɬɪɟɛɢɬɟɥɟɣ. ɉɄɋ 
ɧɚ ɛɚɡɟ OЩОЧFХШа ɩɨɡɜɨɥɹɬ ɩɪɟɞɥɨɠɢɬɶ ɩɨɥɶɡɨɜɚɬɟ-
ɥɹɦ ɜɵɫɨɤɢɣ ɭɪɨɜɟɧɶ ɛɟɫɩɟɪɟɛɨɣɧɨɝɨ ɢ ɭɞɨɛɧɨɝɨ 
ɨɛɫɥɭɠɢɜɚɧɢɹ ɩɨ ɞɨɫɬɭɩɧɵɦ ɬɚɪɢɮɚɦ. ɉɪɢ ɷɬɨɦ ɡɧɚ-
ɱɢɬɟɥɶɧɨ ɨɛɥɟɝɱɢɬɶɫɹ ɪɚɛɨɬɚ ɨɩɟɪɚɬɨɪɚ, ɚ ɩɟɪɟɛɨɢ ɜ 
ɫɟɬɹɯ ɛɭɞɭɬ ɫɜɟɞɟɧɵ ɤ ɦɢɧɢɦɭɦɭ. 

ȼ ɛɭɞɭɳɟɦ ɫɟɬɢ ɧɚ ɛɚɡɟ ɩɪɨɬɨɤɨɥɚ OЩОЧFХШа 
ɛɭɞɭɬ ɜɨɫɬɪɟɛɨɜɚɧɵ ɜ ɤɨɪɩɨɪɚɬɢɜɧɵɯ ɫɟɬɹɯ ɢ ɫɟɬɹɯ 
ɐɈȾ. ȼɟɞɶ ɢɦɟɧɧɨ ɜ ɧɢɯ ɛɭɞɟɬ ɧɚɛɥɸɞɚɬɶɫɹ ɧɚɢɛɨ-
ɥɟɟ ɡɚɦɟɬɧɵɣ ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ. Ɍɚɤɠɟ OЩОЧ- 
FХШа ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧ ɜ ɫɟɬɹɯ ɨɩɟɪɚɬɨɪɨɜ 
ɫɜɹɡɢ, ɧɨ ɞɥɹ ɷɬɨɝɨ ɩɨɧɚɞɨɛɢɬɫɹ ɦɨɞɟɪɧɢɡɚɰɢɹ ɢɥɢ 
ɠɟ ɡɚɦɟɧɚ ɫɟɬɟɜɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɤɨɬɨɪɚɹ, ɬɟɦ ɧɟ 
ɦɟɧɟɟ, ɛɵɫɬɪɨ ɨɤɭɩɢɬɫɹ. Ɂɚɦɟɬɢɦ, ɱɬɨ ɩɨ ɩɪɨɜɟɞɟɧ-
ɧɵɦ ɪɚɧɟɟ ɬɟɫɬɢɪɨɜɚɧɢɹɦ ɫɟɬɢ SDN ɦɨɠɧɨ ɫ ɭɜɟɪɟɧ-
ɧɨɫɬɶ ɭɬɜɟɪɠɞɚɬɶ, ɱɬɨ ɜɵɛɨɪ ɬɚɤɨɣ ɬɟɯɧɨɥɨɝɢɢ ɩɨɡ-
ɜɨɥɢɬ ɤɨɦɩɚɧɢɹɦ ɢ ɩɨɜɵɫɢɬɶ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɫɟɬɟɜɵɯ 
ɭɫɬɪɨɣɫɬɜ ɩɪɢɦɟɪɧɨ ɧɚ 30 % ɢ ɧɚɫɬɨɥɶɤɨ ɠɟ ɩɨɧɢ-
ɡɢɬɶ ɡɚɬɪɚɬɵ.  
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