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Ʉɚɮɟɞɪɚ ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ ɬɟɯɧɢɤɢ 

ɤɚɮɟɞɪɚ 

 
 

ɍɌȼȿɊɀȾȺɘ             
Ɂɚɜɟɞɭɸɳɢɣ ɤɚɮɟɞɪɨɣ 

_____  Ɉ.ȼ.ɇɟɩɨɦɧɹɳɢɣ 
                                                            ɩɨɞɩɢɫɶ                       

«___» _______ 20____ɝ. 
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ɋɬɭɞɟɧɬɭ                     Ɉɫɤɨɧɨɜɨɣ Ⱥɧɚɫɬɚɫɢɢ Ⱥɥɟɤɫɚɧɞɪɨɜɧɟ                   
                                                       ɮɚɦɢɥɢɹ, ɢɦɹ, ɨɬɱɟɫɬɜɨ                             

Ƚɪɭɩɩɚ       Ʉɂ17-06Ȼ    ɇɚɩɪɚɜɥɟɧɢɟ (ɫɩɟɰɢɚɥɶɧɨɫɬɶ)       09.03.01    
                                   ɧɨɦɟɪ                                                                                                   ɤɨɞ 

                               ɂɧɮɨɪɦɚɬɢɤɚ ɢ ɜɵɱɢɫɥɢɬɟɥɶɧɚɹ ɬɟɯɧɢɤɚ                        

Ɍɟɦɚ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ Ȼɸɞɠɟɬɧɚɹ ɤɨɥɶɰɟɜɚɹ ɫɯɟɦɚ ɹɞɪɚ 

ɫɟɬɢ ɫ ɪɟɡɟɪɜɢɪɨɜɚɧɢɟɦ ɢ ɨɩɬɢɦɢɡɚɰɢɟɣ ɡɚɝɪɭɡɤɢ                                                  

ɍɬɜɟɪɠɞɟɧɚ ɩɪɢɤɚɡɨɦ ɩɨ ɭɧɢɜɟɪɫɢɬɟɬɭ № ________ ɨɬ ___________________ 

Ɋɭɤɨɜɨɞɢɬɟɥɶ ȼɄɊ Ɉ.ȼ ɒɦɟɥёɜ, ɫɬɚɪɲɢɣ ɩɪɟɩɨɞɚɜɚɬɟɥɶ ɤɚɮɟɞɪɵ 

ȼɵɱɢɫɥɢɬɟɥɶɧɚɹ ɬɟɯɧɢɤɚ           

         

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ȼɄɊ: ɂɡɭɱɢɬɶ, ɤɚɤ ɫɬɪɨɢɬɫɹ ɹɞɪɨ ɫɟɬɢ, ɢɡɭɱɢɬɶ 

ɩɟɪɟɱɟɧɶ ɬɟɯɧɨɥɨɝɢɣ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɹɞɪɚ ɫɟɬɢ, ɫɨɛɪɚɬɶ ɥɚɛɨɪɚɬɨɪɧɵɣ ɫɬɟɧɞ 

ɢɡ 5 ɤɨɦɦɭɬɚɬɨɪɨɜ, ɪɚɡɪɚɛɨɬɚɬɶ ɩɥɚɧ ɚɞɪɟɫɨɜ ɢ ɬɚɛɥɢɰɵ ɦɚɪɲɪɭɬɢɡɚɰɢɢ ɞɥɹ 

ɩɪɨɬɨɤɨɥɚ HSRP ɢ OSPF, ɩɪɨɜɟɪɢɬɶ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ ɫɟɬɢ ɢ ɩɪɨɜɟɫɬɢ 

ɧɚɝɪɭɡɨɱɧɨɟ ɬɟɫɬɢɪɨɜɚɧɢɟ. 

ɉɟɪɟɱɟɧɶ ɪɚɡɞɟɥɨɜ ȼɄɊ: Ɉɛɡɨɪ ɪɟɲɟɧɢɣ, ɜɵɛɨɪ ɷɥɟɦɟɧɬɧɨɣ ɛɚɡɵ, ɪɚɡɪɚɛɨɬɤɚ 

ɫɬɪɭɤɬɭɪɵ ɹɞɪɚ ɫɟɬɢ. 

ɉɟɪɟɱɟɧɶ ɝɪɚɮɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ: ɩɪɟɡɟɧɬɚɰɢɹ ɜ ɮɨɪɦɚɬɟ PowerPoint, 

ɪɚɡɞɚɬɨɱɧɵɣ ɦɚɬɟɪɢɚɥ. 

 

Ɋɭɤɨɜɨɞɢɬɟɥɶ ȼɄɊ                                         ___________            Ɉ.ȼ.ɒɦɟɥёɜ 
                                                                            ɩɨɞɩɢɫɶ                            ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

 
Ɂɚɞɚɧɢɟ ɩɪɢɧɹɥɚ ɤ ɢɫɩɨɥɧɟɧɢɸ                   ___________            Ⱥ.Ⱥ.Ɉɫɤɨɧɨɜɚ 
                                                                            ɩɨɞɩɢɫɶ                            ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 
 
 

«____» __________ 2021 ɝ. 
 
 
 
 
 
 
 



 
 

ɊȿɎȿɊȺɌ 
 

ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɩɨ ɬɟɦɟ «Ȼɸɞɠɟɬɧɚɹ ɤɨɥɶɰɟɜɚɹ 

ɫɯɟɦɚ ɹɞɪɚ ɫɟɬɢ ɫ ɪɟɡɟɪɜɢɪɨɜɚɧɢɟɦ ɢ ɨɩɬɢɦɢɡɚɰɢɟɣ ɡɚɝɪɭɡɤɢ» ɫɨɞɟɪɠɢɬ 36 

ɫɬɪɚɧɢɰɵ ɬɟɤɫɬɨɜɨɝɨ ɞɨɤɭɦɟɧɬɚ, 10 ɪɢɫɭɧɤɨɜ, 27 ɬɚɛɥɢɰ, 4 ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ 

ɢɫɬɨɱɧɢɤɚ. 

əȾɊɈ ɋȿɌɂ, ɉɊɈɌɈɄɈɅ, ɆȺɊɒɊɍɌɂɁȺɐɂə, ɋȿɌɂ, 

ȾɂɇȺɆɂɑȿɋɄȺə ɆȺɊɒɊɍɌɂɁȺɐɂə, ɋɌȺɌɂɑȿɋɄȺə 

ɆȺɊɒɊɍɌɂɁȺɐɂə, ɌɈɉɈɅɈȽɂə ɋȿɌɂ. 

ɐɟɥɶ ɪɚɛɨɬɵ: ɪɚɡɪɚɛɨɬɤɚ ɛɸɞɠɟɬɧɨɣ ɫɯɟɦɵ ɹɞɪɚ ɫɟɬɢ, ɨɛɟɫɩɟɱɢɜɚɸɳɟɣ 

ɪɟɡɟɪɜɢɪɨɜɚɧɢɟ ɢ ɨɩɬɢɦɢɡɚɰɢɸ ɡɚɝɪɭɡɤɢ. 

ɋɨɞɟɪɠɚɧɢɟ ɪɚɛɨɬɵ: ɜ ɪɚɛɨɬɟ ɜɵɩɨɥɧɟɧɵ ɩɨɢɫɤɢ ɩɪɨɬɨɬɢɩɚ, ɩɨɫɬɪɨɟɧɢɟ 

ɫɬɪɭɤɬɭɪɧɨɣ ɫɯɟɦɵ. Ɉɫɭɳɟɫɬɜɥɟɧ ɜɵɛɨɪ ɷɥɟɦɟɧɬɧɨɣ ɛɚɡɵ, ɨɩɬɢɦɚɥɶɧɨɣ ɞɥɹ 

ɪɟɚɥɢɡɚɰɢɢ ɩɨɫɬɚɜɥɟɧɧɵɯ ɡɚɞɚɱ ɩɨ ɰɟɧɟ ɢ ɞɢɚɩɚɡɨɧɭ ɯɚɪɚɤɬɟɪɢɫɬɢɤ. ȼɵɛɪɚɧ 

ɩɪɨɬɨɤɨɥ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɹɞɪɚ ɫɟɬɢ. 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɜɵɩɭɫɤɧɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɛɵɥɚ ɪɚɡɪɚɛɨɬɚɧɚ ɛɸɞɠɟɬɧɚɹ 

ɤɨɥɶɰɟɜɚɹ ɫɯɟɦɚ ɹɞɪɚ ɫɟɬɢ ɫ ɪɟɡɟɪɜɢɪɨɜɚɧɢɟɦ ɢ ɨɩɬɢɦɢɡɚɰɢɟɣ ɡɚɝɪɭɡɤɢ ɧɚ 

ɨɫɧɨɜɟ ɤɨɦɦɭɬɚɬɨɪɨɜ Cisco 3560-24PS. Ȼɵɥɚ ɪɚɡɪɚɛɨɬɚɧɚ ɫɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ, ɚ 

ɬɚɤɠɟ ɛɵɥ ɜɵɛɪɚɧ ɩɪɨɬɨɤɨɥ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɹɞɪɚ ɫɟɬɢ. 
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ȼȼȿȾȿɇɂȿ 

 

ȼ ɞɚɧɧɨɣ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɟ ɩɪɨɢɡɜɨɞɢɥɚɫɶ 

ɪɚɡɪɚɛɨɬɤɚ ɛɸɞɠɟɬɧɨɣ ɤɨɥɶɰɟɜɨɣ ɫɯɟɦɵ ɹɞɪɚ ɫɟɬɢ, ɪɟɡɟɪɜɢɪɨɜɚɧɢɟ ɢ 

ɨɩɬɢɦɢɡɚɰɢɸ ɡɚɝɪɭɡɤɢ.  

ɇɚ ɭɪɨɜɧɟ ɹɞɪɚ ɬɪɟɛɭɟɬɫɹ ɛɵɫɬɪɚɹ ɢ ɨɬɤɚɡɨɭɫɬɨɣɱɢɜɚɹ ɩɟɪɟɫɵɥɤɚ 

ɛɨɥɶɲɨɝɨ ɨɛɴɟɦɚ ɬɪɚɮɢɤɚ ɛɟɡ ɡɚɞɟɪɠɟɤ. əɞɪɨ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɤɨɦɩɥɟɤɫ 

ɫɟɬɟɜɵɯ ɭɫɬɪɨɣɫɬɜ (ɦɚɪɲɪɭɬɢɡɚɬɨɪɨɜ ɢ ɤɨɦɦɭɬɚɬɨɪɨɜ), ɤɨɬɨɪɵɟ 

ɨɛɟɫɩɟɱɢɜɚɸɬ ɪɟɡɟɪɜɢɪɨɜɚɧɢɟ ɤɚɧɚɥɨɜ ɢ ɜɵɫɨɤɨɫɤɨɪɨɫɬɧɭɸ ɩɟɪɟɞɚɱɭ ɞɚɧɧɵɯ 

ɦɟɠɞɭ ɪɚɡɥɢɱɧɵɦɢ ɫɟɝɦɟɧɬɚɦɢ ɭɪɨɜɧɹ ɪɚɫɩɪɟɞɟɥɟɧɢɹ. Ɍɭɬ ɧɟɨɛɯɨɞɢɦɨ 

ɭɱɢɬɵɜɚɬɶ, ɱɬɨ ACL ɢ ɧɟɨɩɬɢɦɚɥɶɧɚɹ ɦɚɪɲɪɭɬɢɡɚɰɢɹ ɦɟɠɞɭ ɫɟɬɹɦɢ ɦɨɠɟɬ 

ɡɚɦɟɞɥɢɬɶ ɬɪɚɮɢɤ. Ɉɛɵɱɧɨ, ɤɨɝɞɚ ɩɪɨɛɥɟɦɵ ɫ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ 

ɜɨɡɧɢɤɚɸɬ ɧɚ ɭɪɨɜɧɟ ɹɞɪɚ, ɩɪɢɯɨɞɢɬɫɹ ɧɟ ɪɚɫɲɢɪɹɬɶ, ɚ ɨɛɧɨɜɥɹɬɶ 

ɨɛɨɪɭɞɨɜɚɧɢɟ, ɢ ɢɧɨɝɞɚ ɰɟɥɢɤɨɦ ɦɟɧɹɬɶ ɧɚ ɛɨɥɟɟ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɟ. ɉɨɷɬɨɦɭ 

ɥɭɱɲɟ ɫɪɚɡɭ ɢɫɩɨɥɶɡɨɜɚɬɶ ɦɚɤɫɢɦɚɥɶɧɨ ɥɭɱɲɟɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɧɟ ɡɚɛɵɜɚɹ ɨ 

ɧɚɥɢɱɢɢ ɜɵɫɨɤɨɫɤɨɪɨɫɬɧɵɯ ɢɧɬɟɪɮɟɣɫɨɜ ɫ ɡɚɩɚɫɨɦ ɧɚ ɛɭɞɭɳɟɟ. ȿɫɥɢ 

ɩɪɢɦɟɧɹɟɬɫɹ ɧɟɫɤɨɥɶɤɨ ɭɡɥɨɜ, ɬɨ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɨɛɴɟɞɢɧɹɬɶ ɢɯ ɜ ɤɨɥɶɰɨ ɞɥɹ 

ɨɛɟɫɩɟɱɟɧɢɹ ɪɟɡɟɪɜɚ. ɇɚ ɷɬɨɦ ɭɪɨɜɧɟ ɩɪɢɦɟɧɹɸɬ ɦɚɪɲɪɭɬɢɡɚɬɨɪɵ ɫ 

ɩɪɢɧɰɢɩɨɦ ɧɚɫɬɪɨɣɤɢ — VLAN.[1] 

Ɋɚɡɪɚɛɨɬɤɚ ɫɬɪɭɤɬɭɪɵ ɹɞɪɚ ɫɟɬɢ ɩɨɡɜɨɥɢɬ ɢɡɛɟɠɚɬɶ ɛɨɥɶɲɢɯ ɡɚɬɪɚɬ ɧɚ 

ɩɨɤɭɩɤɭ ɫɟɬɟɜɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 
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1. Ɉɛɡɨɪ ɪɟɲɟɧɢɣ 

 

1.1 Ⱥɧɚɥɨɝɢ 

 

     ɉɟɪɜɵɣ ɫɩɨɫɨɛ ɩɨɫɬɪɨɟɧɢɹ ɫɟɬɢ, ɤɨɬɨɪɵɣ ɛɵɥ ɪɚɫɫɦɨɬɪɟɧ, ɩɪɟɞɥɚɝɚɟɬ 

ɤɨɦɩɚɧɢɹ «Moxa». ɋɟɬɶ ɩɨɫɬɪɨɟɧɚ ɧɚ ɤɨɦɦɭɬɚɬɨɪɚɯ «Ɇɨɯɚ», ɜ ɤɨɬɨɪɵɯ 

ɪɟɚɥɢɡɨɜɚɧɵ ɩɪɨɦɵɲɥɟɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ Turbo Ring ɢ Turbo 

Chain. ɗɬɢ ɬɟɯɧɨɥɨɝɢɢ ɩɨɡɜɨɥɹɸɬ ɫɨɡɞɚɜɚɬɶ ɫɟɬɢ ɩɨ ɬɨɩɨɥɨɝɢɢ «Ʉɨɥɶɰɨ» ɢɥɢ 

«ɐɟɩɨɱɤɚ» ɫ ɜɪɟɦɟɧɟɦ ɩɟɪɟɤɥɸɱɟɧɢɹ ɨɫɧɨɜɧɨɝɨ ɤɚɧɚɥɚ ɫɜɹɡɢ ɧɚ ɪɟɡɟɪɜɧɵɣ ɧɟ 

ɛɨɥɟɟ 50 ɦɫ, ɷɬɨ ɫɨɡɞɚɟɬ ɛɵɫɬɪɨɟ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɫɟɬɢ ɜ 

ɫɥɭɱɚɟ ɟɟ ɜɵɯɨɞɚ ɢɡ ɫɬɪɨɹ. Ɍɨɩɨɥɨɝɢɹ ɫɟɬɢ Turbo Ring ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 

1. 

 

Ɋɢɫɭɧɨɤ 1- Ɍɨɩɨɥɨɝɢɹ ɫɟɬɢ Turbo Ring 

 

     ɉɪɢɧɰɢɩ ɪɚɛɨɬɵ ɞɚɧɧɨɣ ɬɟɯɧɨɥɨɝɢɢ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨ ɨɞɢɧ ɢɡ 

ɤɨɦɦɭɬɚɬɨɪɨɜ ɧɚɡɧɚɱɚɟɬɫɹ ɧɚ ɪɨɥɶ «Ɇɚɫɬɟɪɚ». ȼɨ ɜɪɟɦɹ ɧɨɪɦɚɥɶɧɨɣ ɪɚɛɨɬɵ, 

ɦɚɫɬɟɪ ɛɥɨɤɢɪɭɟɬ ɨɞɢɧ ɢɡ ɫɜɨɢɯ ɩɨɪɬɨɜ, ɤɨɬɨɪɵɣ ɹɜɥɹɟɬɫɹ ɪɟɡɟɪɜɧɵɦ, ɱɬɨɛɵ 

ɢɡɛɟɠɚɬɶ ɲɢɪɨɤɨɜɟɳɚɬɟɥɶɧɨɝɨ ɲɬɨɪɦɚ. Ʉɨɥɶɰɟɜɚɹ ɬɨɩɨɥɨɝɢɹ ɥɨɝɢɱɟɫɤɢ 

ɩɪɟɨɛɪɚɡɨɜɚɧɚ ɜ ɲɢɧɭ. Ʉɨɝɞɚ ɫɨɟɞɢɧɟɧɢɟ ɦɟɠɞɭ ɤɨɦɦɭɬɚɬɨɪɚɦɢ ɜ ɤɨɥɶɰɟ 

ɩɨɬɟɪɹɧɨ, ɦɚɫɬɟɪ ɚɤɬɢɜɢɪɭɟɬ ɪɚɧɟɟ ɡɚɛɥɨɤɢɪɨɜɚɧɧɵɣ ɪɟɡɟɪɜɧɵɣ ɩɨɪɬ. Ⱦɚɧɧɵɟ 

ɛɭɞɭɬ ɩɟɪɟɞɚɜɚɬɶɫɹ ɱɟɪɟɡ ɪɟɡɟɪɜɧɨɟ ɫɨɟɞɢɧɟɧɢɟ ɩɨɤɚ ɧɟ ɛɭɞɟɬ ɜɨɫɫɬɚɧɨɜɥɟɧ 

ɨɫɧɨɜɧɨɣ ɩɭɬɶ. Ʉɚɤ ɬɨɥɶɤɨ ɫɨɟɞɢɧɟɧɢɟ ɛɭɞɟɬ ɜɨɫɫɬɚɧɨɜɥɟɧɨ, ɦɚɫɬɟɪ ɫɧɨɜɚ 
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ɡɚɛɥɨɤɢɪɭɟɬ ɪɟɡɟɪɜɧɵɣ ɩɨɪɬ.[3] ɉɪɢɧɰɢɩ ɪɚɛɨɬɵ ɞɚɧɧɨɣ ɬɟɯɧɨɥɨɝɢɢ 

ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 2. 

 

Ɋɢɫɭɧɨɤ 2 - ȼɨɫɫɬɚɧɨɜɥɟɧɢɟ ɫɨɟɞɢɧɟɧɢɹ 

 

Ɋɟɡɟɪɜɢɪɨɜɚɧɢɟ ɩɨ ɞɚɧɧɨɣ ɬɟɯɧɨɥɨɝɢɢ ɧɚɫɬɪɚɢɜɚɟɬɫɹ ɞɨɜɨɥɶɧɨ ɥɟɝɤɨ. ɇɨ 

ɫɬɨɢɦɨɫɬɶ ɡɚ ɨɛɨɪɭɞɨɜɚɧɢɟ ɞɥɹ ɪɟɚɥɢɡɚɰɢɢ ɬɚɤɨɣ ɬɟɯɧɨɥɨɝɢɢ ɜ ɨɛɳɟɣ ɫɭɦɦɟ 

ɞɨɫɬɢɝɚɟɬ 600 ɬɵɫɹɱ ɪɭɛɥɟɣ. Ⱦɥɹ ɤɪɭɩɧɨɣ ɤɨɦɩɚɧɢɢ ɷɬɨ ɫɬɨɢɦɨɫɬɶ ɛɭɞɟɬ 

ɩɪɢɟɦɥɟɦɨɣ, ɚ ɧɟɛɨɥɶɲɚɹ ɤɨɦɩɚɧɢɹ ɧɟ ɤɚɠɞɚɹ ɫɦɨɠɟɬ ɩɨɡɜɨɥɢɬɶ ɫɟɛɟ ɬɚɤɢɟ 

ɪɚɫɯɨɞɵ. 

ȼɬɨɪɨɣ ɫɩɨɫɨɛ, ɷɬɨ ɪɟɚɥɢɡɚɰɢɹ ɫ ɩɨɦɨɳɶɸ ɩɪɨɬɨɤɨɥɚ MPLS. MPLS –  ɷɬɨ 

ɜɵɫɨɤɨɩɪɨɢɡɜɨɞɢɬɟɥɶɧɵɣ ɦɟɯɚɧɢɡɦ ɬɟɥɟɤɨɦɦɭɧɢɤɚɰɢɨɧɧɨɣ ɫɟɬɢ, ɤɨɬɨɪɵɣ 

ɩɟɪɟɞɚɟɬ ɞɚɧɧɵɟ ɨɬ ɨɞɧɨɝɨ ɭɡɥɚ ɫɟɬɢ ɤ ɞɪɭɝɨɦɭ ɫ ɩɨɦɨɳɶɸ «ɦɟɬɨɤ». MPLS 

ɹɜɥɹɟɬɫɹ ɧɟɡɚɜɢɫɢɦɵɦ ɨɬ ɤɚɤɢɯ-ɥɢɛɨ ɩɪɨɬɨɤɨɥɨɜ ɦɟɯɚɧɢɡɦɨɦ ɩɟɪɟɞɚɱɢ 

ɞɚɧɧɵɯ. ɗɬɚ ɬɟɯɧɨɥɨɝɢɹ ɨɫɧɨɜɚɧɚ ɧɚ ɨɛɪɚɛɨɬɤɟ ɡɚɝɨɥɨɜɤɚ, ɤɨɬɨɪɵɟ 

ɞɨɛɚɜɥɹɸɬɫɹ ɤ ɤɚɠɞɨɦɭ ɩɚɤɟɬɭ ɞɚɧɧɵɯ. Ɂɚɝɨɥɨɜɨɤ MPLS ɦɨɠɟɬ ɫɨɫɬɨɹɬɶ ɢɡ 

ɨɞɧɨɣ ɢɥɢ ɧɟɫɤɨɥɶɤɢɯ «ɦɟɬɨɤ» (ɡɚɩɢɫɟɣ). Ɏɨɪɦɚɬ ɡɚɩɢɫɢ «ɦɟɬɨɤ»: 
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Ɍɚɛɥɢɰɚ 1- ɮɨɪɦɚɬ ɡɚɩɢɫɢ ɦɟɬɨɤ 

ɇɚɡɜɚɧɢɟ 

ɦɟɬɤɢ 

Ɋɚɡɦɟɪ ɩɚɦɹɬɢ, ɜɵɞɟɥɹɟɦɨɣ ɩɨɞ ɩɨɥɟ 

ɜ ɦɟɬɤɟ 

Label 3 2 

ɛɢɬɚ 

20 ɛɢɬ 

TC 3 ɛɢɬɚ 

S 1 ɛɢɬ 

TTL 8 ɛɢɬ 

 

Label – ɡɧɚɱɟɧɢɟ ɦɟɬɤɢ; 

TC – «ɤɥɚɫɫ ɬɪɚɮɢɤɚ». ɂɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɪɟɚɥɢɡɚɰɢɢ ɦɟɯɚɧɢɡɦɨɜ ɤɚɱɟɫɬɜɚ 

ɨɛɫɥɭɠɢɜɚɧɢɹ ɢ ɹɜɧɨɝɨ ɭɜɟɞɨɦɥɟɧɢɹ ɨ ɩɟɪɟɝɪɭɡɤɟ; 

S – ɮɥɚɝ «ɞɧɨ ɫɬɟɤɚ», ɩɨɤɚɡɵɜɚɟɬ ɹɜɥɹɟɬɫɹ ɥɢ ɷɬɚ ɦɟɬɤɚ ɩɨɫɥɟɞɧɟɣ ɜ ɫɬɟɤɟ 

ɦɟɬɨɤ;[4] 

TTL – ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɩɟɬɟɥɶ MPLS ɤɨɦɦɭɬɚɰɢɢ. 

ɋɯɟɦɚ ɤɨɦɦɭɬɚɰɢɢ MPLS ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 3. 

 

Ɋɢɫɭɧɨɤ 3- ɋɯɟɦɚ ɤɨɦɦɭɬɚɰɢɢ MPLS 
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ȼ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɟ ɛɭɞɟɬ ɪɟɲɚɬɶɫɹ ɩɨɫɬɚɜɥɟɧɧɚɹ 

ɡɚɞɚɱɚ ɫ ɩɨɦɨɳɶɸ ɫɨɡɞɚɧɢɹ ɫɟɬɢ ɫ ɤɨɥɶɰɟɜɨɣ ɬɨɩɨɥɨɝɢɟɣ ɹɞɪɚ. ɋɟɬɶ ɩɨɫɬɪɨɟɧɚ 

ɧɚ ɤɨɦɦɭɬɚɬɨɪɚɯ ɭɪɨɜɧɹ L3(ɫɟɬɟɜɨɣ ɭɪɨɜɟɧɶ). Ʉɨɦɦɭɬɚɬɨɪɵ ɭɪɨɜɧɹ L3 

ɮɚɤɬɢɱɟɫɤɢ ɹɜɥɹɸɬɫɹ ɦɚɪɲɪɭɬɢɡɚɬɨɪɚɦɢ, ɤɨɬɨɪɵɟ ɪɟɚɥɢɡɭɸɬ ɥɨɝɢɱɟɫɤɭɸ 

ɚɞɪɟɫɚɰɢɸ ɢ ɜɵɛɨɪ ɩɭɬɢ ɞɨɫɬɚɜɤɢ ɞɚɧɧɵɯ (ɦɚɪɲɪɭɬ) ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 

ɪɚɡɥɢɱɧɵɯ ɩɪɨɬɨɤɨɥɨɜ ɦɚɪɲɪɭɬɢɡɚɰɢɢ. Ⱦɥɹ ɞɚɧɧɵɯ ɤɨɦɦɭɬɚɬɨɪɨɜ 

ɪɚɡɪɚɛɨɬɚɧɵ ɨɩɬɢɦɚɥɶɧɵɟ ɧɚɫɬɪɨɣɤɢ ɩɪɨɬɨɤɨɥɨɜ ɭɪɨɜɧɹ L2 (ɤɚɧɚɥɶɧɵɣ 

ɭɪɨɜɟɧɶ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ). ɇɚ ɭɪɨɜɧɟ L2 ɤɨɦɦɭɬɚɬɨɪɵ ɢɞɟɧɬɢɮɢɰɢɪɭɸɬ 

ɭɫɬɪɨɣɫɬɜɚ ɩɨ MAC-ɚɞɪɟɫɚɦ ɢ ɩɟɪɟɞɚɸɬ ɢɧɮɨɪɦɚɰɢɸ ɫɬɪɨɝɨ ɨɩɪɟɞɟɥɟɧɧɵɦ 

ɨɬɩɪɚɜɢɬɟɥɹɦ ɢ ɩɨɥɭɱɚɬɟɥɹɦ. ɇɚ ɭɪɨɜɧɟ L3 ɤɨɦɦɭɬɚɬɨɪɵ ɪɚɛɨɬɚɸɬ ɫ IP-

ɚɞɪɟɫɚɦɢ ɢ ɫɬɪɨɹɬ ɨɩɬɢɦɚɥɶɧɵɟ ɦɚɪɲɪɭɬɵ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ. ɋɯɟɦɚ ɤɨɥɶɰɟɜɨɣ 

ɬɨɩɨɥɨɝɢɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 4. 

 
Ɋɢɫɭɧɨɤ 4 - ɋɯɟɦɚ ɤɨɥɶɰɟɜɨɣ ɬɨɩɨɥɨɝɢɢ ɫɟɬɢ 
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1.2 ȼɵɜɨɞɵ 
 

Ɋɚɫɫɦɨɬɪɟɧɧɵɟ ɚɧɚɥɨɝɢ ɢɦɟɸɬ ɤɚɤ ɩɪɢɟɦɭɳɟɫɬɜɚ, ɬɚɤ ɢ ɧɟɞɨɫɬɚɬɤɢ 

ɫɜɹɡɚɧɧɵɟ ɫ ɬɟɯɧɢɱɟɫɤɨɣ ɪɟɚɥɢɡɚɰɢɟɣ. Ʉɨɦɦɭɬɚɬɨɪɵ ɤɨɦɩɚɧɢɢ Moxa 

ɢɦɟɸɬ  ɜɵɫɨɤɨɟ ɤɚɱɟɫɬɜɨ, ɞɨɩɨɥɧɟɧɧɨɟ ɧɚɞɟɠɧɨɫɬɶɸ ɢ ɞɨɥɝɨɜɟɱɧɨɫɬɶɸ, 

ɬɚɤɠɟ ɨɧɢ ɢɦɟɸɬ ɪɹɞ ɧɨɜɲɟɫɬɜ, ɤɨɬɨɪɵɟ ɨɛɥɟɝɱɚɸɬ ɪɚɛɨɬɭ ɩɟɪɫɨɧɚɥɚ, 

ɤɨɬɨɪɵɣ ɢɯ ɨɛɫɥɭɠɢɜɚɟɬ, ɢ ɩɨɜɵɲɚɸɬ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɫɚɦɢɯ ɭɫɬɪɨɣɫɬɜ. ɇɨ 

ɤɨɦɦɭɬɚɬɨɪɵ ɬɚɤɠɟ ɢɦɟɸɬ ɧɟɞɨɫɬɚɬɤɢ, ɫɜɹɡɚɧɧɵɟ ɫ ɬɟɦ, ɱɬɨ ɭ ɞɚɧɧɨɣ 

ɤɨɦɩɚɧɢɢ ɨɬɫɭɬɫɬɜɭɸɬ ɩɨɥɧɨɰɟɧɧɵɟ ɝɢɝɚɛɢɬɧɵɟ ɦɨɞɟɥɢ, ɩɨɥɶɡɨɜɚɬɟɥɢ 

ɪɟɝɭɥɹɪɧɨ ɨɬɱɢɬɵɜɚɸɬɫɹ ɨ ɩɪɨɛɥɟɦɚɯ, ɫɜɹɡɚɧɧɵɯ ɫ ɛɟɡɨɩɚɫɧɨɫɬɶɸ ɭɫɬɪɨɣɫɬɜ. 

ɍɫɬɚɧɚɜɥɢɜɚɹ ɤɨɦɦɭɬɚɬɨɪ Moxa ɫ ɨɩɬɢɱɟɫɤɢɦɢ ɩɨɪɬɚɦɢ, ɪɟɤɨɦɟɧɞɭɟɬɫɹ 

ɭɫɬɚɧɨɜɢɬɶ ɧɚ ɞɪɭɝɨɦ ɤɨɧɰɟ SFP-ɦɨɞɭɥɢ ɨɬ ɬɨɝɨ ɠɟ ɩɪɨɢɡɜɨɞɢɬɟɥɹ. 

Ʉɨɦɦɭɪɚɬɨɪɵ ɞɚɧɧɨɣ ɤɨɦɩɚɧɢɢ ɧɚɯɨɞɹɬɫɹ ɜ ɰɟɧɨɜɨɦ ɫɟɝɦɟɧɬɟ ɨɬ 50695,41 

ɬɵɫɹɱ ɪɭɛɥɟɣ ɢ ɜɵɲɟ. ɇɨ ɧɟɫɦɨɬɪɹ ɧɚ ɜɫɟ ɧɟɞɨɫɬɚɬɤɢ ɛɨɥɶɲɢɧɫɬɜɨ ɤɪɭɩɧɵɯ 

ɤɨɦɩɚɧɢɣ ɬɚɤɢɟ ɤɚɤ «Ɋɨɫɫɢɣɫɤɢɟ ɀɟɥɟɡɧɵɟ Ⱦɨɪɨɝɢ», «Ʌɭɤɨɣɥ» ɢɫɩɨɥɶɡɭɸɬ 

ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɫɜɨɢɯ ɫɟɬɟɣ ɤɨɦɦɭɬɚɬɨɪɵ ɢɦɟɧɧɨ ɷɬɨɝɨ ɩɪɨɢɡɜɨɞɢɬɟɥɹ. 

Ɉɫɧɨɜɧɵɦɢ ɩɪɟɢɦɭɳɟɫɬɜɚɦɢ ɬɟɯɧɨɥɨɝɢɢ MPLS ɹɜɥɹɸɬɫɹ: 

- ɋɢɫɬɟɦɚ ɦɟɬɨɤ ɡɧɚɱɢɬɟɥɶɧɨ ɫɧɢɠɚɟɬ ɜɪɟɦɹ, ɧɟɨɛɯɨɞɢɦɨɟ ɧɚ ɩɨɢɫɤ IP-

ɦɚɪɲɪɭɬɢɡɚɰɢɢ; 

- Ɉɬɫɭɬɫɬɜɢɟ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɩɨɞɞɟɪɠɚɧɢɹ ɧɟɫɤɨɥɶɤɢɯ ɫɟɬɟɣ ɜɬɨɪɨɝɨ ɭɪɨɜɧɹ. 

ɇɨ ɭ ɞɚɧɧɨɣ ɬɟɯɧɨɥɨɝɢɢ ɟɫɬɶ ɧɟɞɨɫɬɚɬɨɤ ɜ ɧɟɫɨɜɟɪɲɟɧɫɬɜɟ ɦɟɬɨɞɨɜ 

ɛɟɡɨɩɚɫɧɨɫɬɢ, ɬɚɤ ɤɚɤ LDP-ɫɨɨɛɳɟɧɢɹ (LDP – ɩɪɨɬɨɤɨɥ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɦɟɬɨɤ) 

ɧɟ ɩɨɞɜɟɪɝɚɸɬɫɹ ɲɢɮɪɨɜɚɧɢɸ ɢ ɚɭɬɟɧɬɢɮɢɤɚɰɢɢ ɢ ɷɬɨ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ 

ɭɹɡɜɢɦɨɫɬɢ ɤ ɯɚɤɟɪɫɤɢɦ ɚɬɚɤɚɦ, ɢ ɧɟɞɟɲёɜɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɬɚɤ ɤɚɤ ɞɥɹ ɟё 

ɪɟɚɥɢɡɚɰɢɢ ɬɪɟɛɭɸɬɫɹ ɫɩɟɰɢɚɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɩɨɞɞɟɪɠɢɜɚɸɳɟɟ ɩɪɨɬɨɤɨɥ 

MPLS ɢ ɫɩɟɰɢɚɥɢɫɬ, ɭɦɟɸɳɢɣ ɟɝɨ ɧɚɫɬɪɚɢɜɚɬɶ. 

Ɋɟɲɟɧɨ ɪɚɡɪɚɛɨɬɚɬɶ ɫɟɬɶ ɧɚ ɤɨɦɦɭɬɚɬɨɪɚɯ Cisco, ɫɬɨɢɦɨɫɬɶ ɤɨɬɨɪɵɯ ɛɭɞɟɬ 

12000 ɬɵɫɹɱ ɪɭɛɥɟɣ, ɧɨ ɜ ɬɨɠɟ ɜɪɟɦɹ ɛɭɞɟɬ ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɜɫɟɦ ɬɪɟɛɨɜɚɧɢɹɦ, 

ɤɨɬɨɪɵɟ ɩɪɟɞɴɹɜɥɹɸɬɫɹ ɤ ɹɞɪɭ ɫɟɬɢ. 
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2. ȼɵɛɨɪ ɷɥɟɦɟɧɬɧɨɣ ɛɚɡɵ 

 
2.1  Ʉɨɦɦɭɬɚɬɨɪ 

 
Cisco Catalyst 3560-24PS ɢɦɟɟɬ 24 ɩɨɪɬɚ 10/100 Power over Ethernet 

(PoE) ɢ 2 ɫɥɨɬɚ ɞɥɹ ɩɨɞɤɥɸɱɚɟɦɵɯ ɦɨɞɭɥɟɣ ɦɚɥɨɝɨ ɮɨɪɦ-ɮɚɤɬɨɪɚ (SFP). 

ɐɟɧɚ ɧɚ ɞɚɧɧɵɣ ɤɨɦɦɭɬɚɬɨɪ ɩɪɢɛɥɢɡɢɬɟɥɶɧɨ 12000 ɪɭɛɥɟɣ. ɗɬɨɬ 

ɤɨɦɦɭɬɚɬɨɪ ɹɜɥɹɟɬɫɹ ɤɨɦɦɭɬɚɬɨɪɨɦ ɭɪɨɜɧɹ L3. Ɍɚɤɨɟ ɭɫɬɪɨɣɫɬɜɨ 

ɪɚɛɨɬɚɟɬ ɧɚ ɫɟɬɟɜɨɦ ɭɪɨɜɧɟ, ɨɧɨ ɫɩɨɫɨɛɧɨ ɨɩɟɪɢɪɨɜɚɬɶ IP-ɚɞɪɟɫɚɦɢ 

ɨɬɩɪɚɜɢɬɟɥɟɣ ɢ ɩɨɥɭɱɚɬɟɥɟɣ ɢɧɮɨɪɦɚɰɢɢ ɢ ɫɬɪɨɢɬɶ ɨɩɬɢɦɚɥɶɧɵɟ 

ɦɚɪɲɪɭɬɵ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ. ɂɦɟɧɧɨ ɩɨɷɬɨɦɭ ɤɨɦɦɭɬɚɬɨɪ ɭɪɨɜɧɹ 3 

ɢɦɟɟɬ ɚɥɶɬɟɪɧɚɬɢɜɧɨɟ ɧɚɡɜɚɧɢɟ — ɦɚɪɲɪɭɬɢɡɚɬɨɪ. Ɍɟɯɧɢɱɟɫɤɢɟ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɞɚɧɧɨɝɨ ɤɨɦɦɭɬɚɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 6. 

 
Ɋɢɫɭɧɨɤ 5 - Cisco Catalyst 3560-24PS 
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Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: 
 

 
Ɋɢɫɭɧɨɤ 6 – ɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ Cisco Catalyst 3560-24PS 

 

2.2  ȼɵɜɨɞɵ 
 

Ʉɨɦɦɭɬɚɬɨɪɵ ɫɟɦɟɣɫɬɜɚ Cisco Catalyst 3560 ɢɦɟɸɬ ɛɨɥɶɲɨɣ ɪɹɞ 

ɩɪɟɢɦɭɳɟɫɬɜ ɬɚɤɢɟ, ɤɚɤ ɨɛɟɫɩɟɱɟɧɢɟ ɜɵɫɨɤɨɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɣ 

ɦɚɪɲɪɭɬɢɡɚɰɢɢ IP-ɬɪɚɮɢɤɚ, ɜɵɫɨɤɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ, ɫɩɢɫɤɢ ɞɨɫɬɭɩɚ ɞɥɹ 

ɬɪɚɮɢɤɚ, ɤɨɦɦɭɬɢɪɭɟɦɨɝɨ ɧɚ ɤɚɧɚɥɶɧɨɦ ɭɪɨɜɧɟ, ɜɨɡɦɨɠɧɨɫɬɶ 

ɨɩɪɟɞɟɥɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɨɣ ɩɨɥɨɫɵ ɩɪɨɩɭɫɤɚɧɢɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɧɨɝɨ 

ɜɢɞɚ ɬɪɚɮɢɤɚ ɢ ɦɧɨɝɢɟ ɞɪɭɝɢɟ. 
 

 
3 Ɋɚɡɪɚɛɨɬɤɚ ɫɬɪɭɤɬɭɪɵ ɹɞɪɚ ɫɟɬɢ 

 
3.1  Ɇɨɞɟɥɢɪɨɜɚɧɢɟ ɜ Cisco Packet Tracer 
 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɫɟɬɢ ɜ Cisco Packet Tracer ɫ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɦɨɞɟɥɟɣ ɨɛɨɪɭɞɨɜɚɧɢɹ Cisco ɛɵɥɚ ɪɚɡɪɚɛɨɬɚɧɚ 

ɫɯɟɦɚɬɢɱɧɚɹ ɦɨɞɟɥɶ ɹɞɪɚ ɫɟɬɢ. ȼ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɩɥɨɫɤɨɫɬɢ 
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ɪɚɫɩɨɥɨɠɢɥɢɫɶ 5 ɭɱɚɫɬɤɨɜ ɚɛɨɧɟɧɬɫɤɨɣ ɫɟɬɢ ɞɥɹ ɩɪɨɜɟɪɤɢ 

ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɫɟɬɢ. Ɇɨɞɟɥɶ ɫɯɟɦɚɬɢɱɧɨ ɞɟɦɨɧɫɬɪɢɪɭɟɬ ɪɚɛɨɬɭ 

ɥɨɤɚɥɶɧɨɣ ɫɟɬɢ. ɇɚ ɪɢɫɭɧɤɟ 7 ɩɪɟɞɫɬɚɜɥɟɧɚ ɫɯɟɦɚ ɫɟɬɢ. 

 

ɇɚ ɦɨɞɟɥɢ ɹɞɪɚ ɫɟɬɢ ɩɪɟɞɫɬɚɜɥɟɧɵ: 

- ɤɨɦɦɭɬɚɬɨɪɵ Cisco Catalyst 3560-24PS, Cisco Catalyst 2960-24TT 

- ɪɚɛɨɱɢɟ ɫɬɚɧɰɢɢ 

 
Ɋɢɫɭɧɨɤ 7 – ɫɯɟɦɚ ɫɟɬɢ 

 

3.2  Ɉɩɢɫɚɧɢɟ ɫɯɟɦɵ ɤɨɦɦɭɬɚɰɢɢ 
 

Ɍɚɛɥɢɰɚ 2 - Switch0 

Ʉɨɦɦɭɬɚɬɨɪ 
ɨɬɩɪɚɜɢɬɟɥɹ 

ɉɨɪɬ Ʉɨɦɦɭɬɚɬɨɪ 
ɩɨɥɭɱɚɬɟɥɹ 

ɉɨɪɬ 

SW0 Fa0/1 SW1 Fa0/1 
SW0 Fa0/2 SW4 Fa0/2 
SW0 Fa0/3 SW5 Fa0/1 
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Ɍɚɛɥɢɰɚ 3 - Switch1 

Ʉɨɦɦɭɬɚɬɨɪ 
ɨɬɩɪɚɜɢɬɟɥɹ 

ɉɨɪɬ Ʉɨɦɦɭɬɚɬɨɪ 
ɩɨɥɭɱɚɬɟɥɹ 

ɉɨɪɬ 

SW1 Fa0/1 SW0 Fa0/1 
SW1 Fa0/2 SW2 Fa0/3 
SW1 Fa0/3 SW5 Fa0/2 

 

Ɍɚɛɥɢɰɚ 4 - Switch2 

Ʉɨɦɦɭɬɚɬɨɪ 
ɨɬɩɪɚɜɢɬɟɥɹ 

ɉɨɪɬ Ʉɨɦɦɭɬɚɬɨɪ 
ɩɨɥɭɱɚɬɟɥɹ 

ɉɨɪɬ 

SW2 Fa0/3 SW1 Fa0/2 
SW2 Fa0/2 SW3 Fa0/1 
SW2 Fa0/1 SW5 Fa0/5 

 
Ɍɚɛɥɢɰɚ 5 - Switch3 

Ʉɨɦɦɭɬɚɬɨɪ 
ɨɬɩɪɚɜɢɬɟɥɹ 

ɉɨɪɬ Ʉɨɦɦɭɬɚɬɨɪ 
ɩɨɥɭɱɚɬɟɥɹ 

ɉɨɪɬ 

SW3 Fa0/1 SW2 Fa0/2 
SW3 Fa0/2 SW4 Fa0/1 
SW3 Fa0/3 SW5 Fa0/4 

 
Ɍɚɛɥɢɰɚ 6 - Switch4 

Ʉɨɦɦɭɬɚɬɨɪ 
ɨɬɩɪɚɜɢɬɟɥɹ 

ɉɨɪɬ Ʉɨɦɦɭɬɚɬɨɪ 
ɩɨɥɭɱɚɬɟɥɹ 

ɉɨɪɬ 

SW4 Fa0/1 SW3 Fa0/2 
SW4 Fa0/3 SW5 Fa0/3 
SW4 Fa0/2 SW0 Fa0/2 

 
 

3.3  Ɉɩɢɫɚɧɢɟ ɪɚɛɨɬɵ ɫɬɟɧɞɚ 
 

3.3.1 Ɉɩɢɫɚɧɢɟ ɪɚɛɨɬɵ ɫɬɟɧɞɚ ɫ ɩɪɨɬɨɤɨɥɨɦ HSRP 
 

     Ⱦɥɹ ɧɚɫɬɪɨɣɤɢ ɫɟɬɢ ɛɵɥɢ ɜɵɛɪɚɧɵ ɩɪɨɬɨɤɨɥɵ STP ɢ HSRP. 

ɉɪɨɬɨɤɨɥ HSRP ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɞɨɛɢɬɶɫɹ ɩɪɚɤɬɢɱɟɫɤɢ 

100% ɞɨɫɬɭɩɧɨɫɬɢ ɢ ɨɬɤɚɡɨɭɫɬɨɣɱɢɜɨɫɬɢ ɩɟɪɜɨɝɨ ɯɨɩɚ ɨɬ ɨɬɩɪɚɜɢɬɟɥɹ. 

ɗɬɨ ɞɨɫɬɢɝɚɟɬɫɹ ɩɭɬɟɦ ɨɛɴɟɞɢɧɟɧɢɹ ɞɜɭɯ ɢ ɛɨɥɟɟ ɤɨɦɦɭɬɚɬɨɪɨɜ ɭɪɨɜɧɹ 

L3 ɜ HSRP ɝɪɭɩɩɭ, ɭ ɤɨɬɨɪɨɣ ɢɦɟɟɬɫɹ ɬɚɤ ɧɚɡɵɜɚɟɦɵɣ ɜɢɪɬɭɚɥɶɧɵɣ 

ɦɚɪɲɪɭɬɢɡɚɬɨɪ ɫ ɨɞɧɢɦ IP-ɚɞɪɟɫɨɦ ɢ MAC-ɚɞɪɟɫɨɦ.[2] 
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ɇɚ ɤɚɠɞɨɦ ɤɨɦɦɭɬɚɬɨɪɟ ɧɚɫɬɪɨɟɧɨ 7 vlan. ȼ ɤɚɠɞɨɦ vlan ɫ ɩɨɦɨɳɶɸ 

ɩɪɨɬɨɤɨɥɚ HSRP ɜɵɛɪɚɧ ɚɤɬɢɜɧɵɣ ɢ ɪɟɡɟɪɜɧɵɣ ɤɨɦɦɭɬɚɬɨɪɵ, 

ɨɫɬɚɥɶɧɵɟ ɛɭɞɭɬ ɹɜɥɹɬɶɫɹ ɱɥɟɧɚɦɢ HSRP-ɝɪɭɩɩɵ. Ȼɥɚɝɨɞɚɪɹ ɷɬɨɦɭ ɜɟɫɶ 

ɬɪɚɮɢɤ ɩɨɣɞɟɬ ɨɬ ɚɤɬɢɜɧɨɝɨ ɤɨɦɦɭɬɚɬɨɪɚ ɢ ɜ ɫɬɨɪɨɧɭ ɩɨɫɥɟɞɧɟɝɨ ɱɥɟɧɚ 

HSRP-ɝɪɭɩɩɵ. Ɍɚɤɠɟ ɧɚ ɤɚɠɞɨɦ ɤɨɦɦɭɬɚɬɨɪɟ ɧɚɫɬɪɨɟɧɨ ɩɨ 2 

ɚɛɨɧɟɧɬɫɤɢɯ vlan, ɜ ɨɞɧɨɦ ɢɡ vlan ɷɬɨɬ ɤɨɦɦɭɬɚɬɨɪ ɹɜɥɹɟɬɫɹ ɚɤɬɢɜɧɵɦ, ɚ 

ɜ ɞɪɭɝɨɦ ɪɟɡɟɪɜɧɵɦ. Ɇɚɪɲɪɭɬɢɡɚɰɢɹ ɧɚ ɚɛɨɧɟɧɬɫɤɭɸ ɫɟɬɶ ɛɭɞɟɬ 

ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɱɟɪɟɡ ip-ɚɞɪɟɫ HSRP-ɝɪɭɩɩɵ ɧɚ ɚɛɨɧɟɧɬɫɤɨɦ vlan. 

Ɋɚɛɨɬɚ ɫɬɟɧɞɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɚɯ 8,9. 
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Ɋɢɫɭɧɨɤ 8 - ɫɯɟɦɚ ɫɟɬɢ 
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Ɋɢɫɭɧɨɤ 9 - ɫɯɟɦɚ ɫɟɬɢ 

 
 

3.3.2 Ɉɩɢɫɚɧɢɟ ɪɚɛɨɬɵ ɫɬɟɧɞɚ ɫ ɩɪɨɬɨɤɨɥɨɦ OSPF 
 

Ⱦɥɹ ɧɚɫɬɪɨɣɤɢ ɫɟɬɢ ɛɵɥɢ ɜɵɛɪɚɧɵ ɩɪɨɬɨɤɨɥɵ STP ɢ OSPF. 

ɉɪɢ ɜɤɥɸɱɟɧɢɢ ɦɚɪɲɪɭɬɢɡɚɬɨɪɨɜ ɩɪɨɬɨɤɨɥ ɢɳɟɬ ɫɨɫɟɞɟɣ ɢ 

ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɫ ɧɢɦɢ «ɞɪɭɠɟɫɤɢɟ» ɨɬɧɨɲɟɧɢɹ. ɉɨɫɥɟ ɷɬɨɝɨ ɨɧɢ 

ɨɛɦɟɧɢɜɚɸɬɫɹ ɢɧɮɨɪɦɚɰɢɟɣ ɨ ɞɨɫɬɭɩɧɵɯ ɢɦ ɫɟɬɹɯ, ɬɨ ɟɫɬɶ ɨɧɢ ɫɬɪɨɹɬ 

ɬɨɩɨɥɨɝɢɸ ɫɟɬɢ. ɇɚ ɨɫɧɨɜɟ ɩɨɥɭɱɟɧɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɡɚɩɭɫɤɚɟɬɫɹ ɚɥɝɨɪɢɬɦ 

ɩɨɢɫɤɚ ɤɪɚɬɱɚɣɲɟɝɨ ɩɭɬɢ, ɨɧ ɪɚɫɫɱɢɬɵɜɚɟɬ ɨɩɬɢɦɚɥɶɧɵɣ ɩɭɬɶ ɤ ɤɚɠɞɨɣ ɫɟɬɢ. 

ȼɫɟ ɦɚɪɲɪɭɬɢɡɚɬɨɪɵ ɹɞɪɚ ɧɚɯɨɞɹɬɫɹ ɜ ɬɪɟɯ ɡɨɧɚ, ɩɟɪɜɚɹ ɡɨɧɚ – ɧɭɥɟɜɚɹ 

ɡɨɧɚ (ɦɚɝɢɫɬɪɚɥɶɧɚɹ), ɤɨɬɨɪɚɹ ɩɨɡɜɨɥɹɟɬ ɦɚɪɲɪɭɬɢɡɚɬɨɪɚɦ ɜɢɞɟɬɶ ɞɪɭɝɭɸ 

ɡɨɧɭ, ɜ ɤɨɬɨɪɵɯ ɪɚɫɩɨɥɨɠɟɧɵ ɚɛɨɧɟɧɬɫɤɢɟ ɭɫɬɪɨɣɫɬɜɚ. ȼɬɨɪɚɹ ɡɨɧɚ – ɡɨɧɚ 

ɚɛɨɧɟɧɬɫɤɨɝɨ ɭɫɬɪɨɣɫɬɜɚ, ɜ ɤɨɬɨɪɨɣ ɤɨɦɦɭɬɚɬɨɪ ɹɜɥɹɟɬɫɹ root ɢ ɬɪɟɬɶɹ ɡɨɧɚ, 
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ɤɨɬɨɪɵɣ ɜ ɞɚɧɧɨɣ ɡɨɧɟ ɹɜɥɹɟɬɫɹ ɪɟɡɟɪɜɧɵɦ. ɇɚ ɤɚɠɞɨɦ ɤɨɦɦɭɬɚɬɨɪɟ ɡɚɩɭɳɟɧɨ 

5 ɩɪɨɰɟɫɫɨɜ OSPF, ɤɚɠɞɵɣ ɩɪɨɰɟɫɫ ɨɬɜɟɱɚɟɬ ɡɚ ɫɜɨɣ vlan. 

 

 
Ɋɢɫɭɧɨɤ 10 - ɫɯɟɦɚ ɫɟɬɢ 

 
3.4  Ɋɚɡɪɚɛɨɬɤɚ ɚɞɪɟɫɚɰɢɢ 

 
ɇɚ ɤɚɠɞɨɦ ɤɨɦɦɭɬɚɬɨɪɟ ɧɚɫɬɪɨɟɧɨ 7 vlan, 5 ɢɡ ɧɢɯ ɨɬɜɟɱɚɸɬ ɡɚ ɹɞɪɨ, 2 

ɨɫɬɚɜɲɢɟɫɹ ɡɚ ɚɛɨɧɟɧɬɫɤɭɸ ɫɟɬɶ. ȼ ɤɚɠɞɨɦ vlan ɨɞɢɧ ɢɡ ɤɨɦɦɭɬɚɬɨɪɨɜ 

ɜɵɫɬɭɩɚɟɬ ɜ ɪɨɥɢ ɚɤɬɢɜɧɨɝɨ, ɚ ɞɪɭɝɨɣ ɜ ɪɨɥɢ ɪɟɡɟɪɜɧɨɝɨ, ɬɚɤɢɦ ɨɛɪɚɡɨɦ ɦɵ 

ɛɭɞɟɦ ɨɫɭɳɟɫɬɜɥɹɬɶ ɪɟɡɟɪɜɢɪɨɜɚɧɢɟ. 
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Ⱦɚɥɟɟ ɪɚɡɪɚɛɨɬɚɧɵ ɬɚɛɥɢɰɵ ɚɞɪɟɫɚɰɢɢ ɞɥɹ ɜɫɟɯ ɤɨɦɦɭɬɚɬɨɪɨɜ: 

 
Ɍɚɛɥɢɰɚ 7 - Switch0  

Vlan IP sourse Ɇɚɫɤɚ 
Ⱦɜɨɢɱɧɚɹ  Ⱦɟɫɹɬɢɱɧɚɹ 

Vlan 5 10.100.0.1 255.255.255.240 28 
Vlan 6 10.100.0.17 255.255.255.240 28 
Vlan 7 10.100.0.33 255.255.255.240 28 
Vlan 8 10.100.0.49 255.255.255.240 28 
Vlan 9 10.100.0.65 255.255.255.240 28 
Vlan 10 10.200.0.1 255.255.255.240 28 
Vlan 14 10.200.0.66 255.255.255.240 28 

 
Ɍɚɛɥɢɰɚ 8 - Switch1  

Vlan IP sourse Ɇɚɫɤɚ 
Ⱦɜɨɢɱɧɚɹ  Ⱦɟɫɹɬɢɱɧɚɹ 

Vlan 5 10.100.0.2 255.255.255.240 28 
Vlan 6 10.100.0.18 255.255.255.240 28 
Vlan 7 10.100.0.34 255.255.255.240 28 
Vlan 8 10.100.0.50 255.255.255.240 28 
Vlan 9 10.100.0.66 255.255.255.240 28 
Vlan 10 10.200.0.2 255.255.255.240 28 
Vlan 11 10.200.0.17 255.255.255.240 28 

 
 

Ɍɚɛɥɢɰɚ 9 - Switch2 

Vlan IP sourse Ɇɚɫɤɚ 
Ⱦɜɨɢɱɧɚɹ  Ⱦɟɫɹɬɢɱɧɚɹ 

Vlan 5 10.100.0.3 255.255.255.240 28 
Vlan 6 10.100.0.19 255.255.255.240 28 
Vlan 7 10.100.0.35 255.255.255.240 28 
Vlan 8 10.100.0.51 255.255.255.240 28 
Vlan 9 10.100.0.67 255.255.255.240 28 
Vlan 11 10.200.0.18 255.255.255.240 28 
Vlan 12 10.200.0.33 255.255.255.240 28 
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Ɍɚɛɥɢɰɚ 10 - Switch3  

Vlan IP sourse Ɇɚɫɤɚ 
Ⱦɜɨɢɱɧɚɹ  Ⱦɟɫɹɬɢɱɧɚɹ 

Vlan 5 10.100.0.4 255.255.255.240 28 
Vlan 6 10.100.0.20 255.255.255.240 28 
Vlan 7 10.100.0.36 255.255.255.240 28 
Vlan 8 10.100.0.52 255.255.255.240 28 
Vlan 9 10.100.0.68 255.255.255.240 28 
Vlan 12 10.200.0.34 255.255.255.240 28 
Vlan 13 10.200.0.49 255.255.255.240 28 

 
Ɍɚɛɥɢɰɚ 11 - Switch4  

Vlan IP sourse Ɇɚɫɤɚ 
Ⱦɜɨɢɱɧɚɹ  Ⱦɟɫɹɬɢɱɧɚɹ 

Vlan 5 10.100.0.5 255.255.255.240 28 
Vlan 6 10.100.0.21 255.255.255.240 28 
Vlan 7 10.100.0.37 255.255.255.240 28 
Vlan 8 10.100.0.53 255.255.255.240 28 
Vlan 9 10.100.0.69 255.255.255.240 28 
Vlan 13 10.200.0.50 255.255.255.240 28 
Vlan 14 10.200.0.65 255.255.255.240 28 

 
3.5  Ɋɚɡɪɚɛɨɬɤɚ ɦɚɪɲɪɭɬɢɡɚɰɢɢ 

 
3.5.1 Ɋɚɡɪɚɛɨɬɤɚ ɦɚɪɲɪɭɬɢɡɚɰɢɢ ɞɥɹ ɩɪɨɬɨɤɨɥɚ HSRP 

 

 Ⱦɥɹ ɩɪɨɬɨɤɨɥɚ HSRP ɧɚɫɬɪɨɟɧɚ ɫɬɚɬɢɱɟɫɤɚɹ ɦɚɪɲɪɭɬɢɡɚɰɢɹ – ɷɬɨ ɜɢɞ 

ɦɚɪɲɪɭɬɢɡɚɰɢɢ, ɩɪɢ ɤɨɬɨɪɨɣ ɦɚɪɲɪɭɬɵ ɭɤɚɡɵɜɚɸɬɫɹ ɜ ɹɜɧɨɦ ɜɢɞɟ.  

Ʉɚɠɞɵɣ ɤɨɦɦɭɬɚɬɨɪ ɛɭɞɟɬ ɢɦɟɬɶ ɩɨ ɬɪɢ ɦɚɪɲɪɭɬɚ, ɬɚɤ ɤɚɤ ɩɭɬɶ ɞɨ ɞɜɭɯ 

ɚɛɨɧɟɧɬɫɤɢɯ ɫɟɬɹɯ ɨɧ ɡɧɚɟɬ, ɩɨɬɨɦɭ ɱɬɨ ɜ ɨɞɧɨɣ ɨɧ ɹɜɥɹɟɬɫɹ ɝɥɚɜɧɵɦ, ɚ ɜ 

ɞɪɭɝɨɣ ɪɟɡɟɪɜɧɵɦ, ɧɟɨɛɯɨɞɢɦɨ ɧɚɫɬɪɨɢɬɶ ɬɨɥɶɤɨ ɨɫɬɚɜɲɢɟɫɹ ɬɪɢ. 

ɇɚ ɞɚɧɧɨɦ ɷɬɚɩɟ ɪɚɡɪɚɛɨɬɚɧɵ ɬɚɛɥɢɰɵ ɦɚɪɲɪɭɬɢɡɚɰɢɢ ɞɥɹ ɜɫɟɯ 

ɤɨɦɦɭɬɚɬɨɪɨɜ: 
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Ɍɚɛɥɢɰɚ 12 - Switch0 

ɍɡɟɥ IP sourse Ɇɚɫɤɚ IP 
distination Ⱦɜɨɢɱɧɚɹ  Ⱦɟɫɹɬɢɱɧɚɹ 

SW0 10.200.0.16 255.255.255.240 28 10.100.0.30 

SW0 10.200.0.32 255.255.255.240 28 10.100.0.46 

SW0 10.200.0.48 255.255.255.240 28 10.100.0.62 
 

Ɍɚɛɥɢɰɚ 13 - Switch1 

ɍɡɟɥ IP sourse Ɇɚɫɤɚ IP 
distination Ⱦɜɨɢɱɧɚɹ  Ⱦɟɫɹɬɢɱɧɚɹ 

SW1 10.200.0.32 255.255.255.240 28 10.100.0.46 

SW1 10.200.0.48 255.255.255.240 28 10.100.0.62 

SW1 10.200.0.64 255.255.255.240 28 10.100.0.78 
 

Ɍɚɛɥɢɰɚ 14 - Switch2 

ɍɡɟɥ IP sourse Ɇɚɫɤɚ IP 
distination Ⱦɜɨɢɱɧɚɹ  Ⱦɟɫɹɬɢɱɧɚɹ 

SW2 10.200.0.0 255.255.255.240 28 10.100.0.14 

SW2 10.200.0.48 255.255.255.240 28 10.100.0.62 

SW2 10.200.0.64 255.255.255.240 28 10.100.0.78 
 

Ɍɚɛɥɢɰɚ 15 - Switch3 

ɍɡɟɥ IP sourse Ɇɚɫɤɚ IP 
distination Ⱦɜɨɢɱɧɚɹ  Ⱦɟɫɹɬɢɱɧɚɹ 

SW3 10.200.0.0 255.255.255.240 28 10.100.0.14 

SW3 10.200.0.16 255.255.255.240 28 10.100.0.30 

SW3 10.200.0.64 255.255.255.240 28 10.100.0.78 
 

Ɍɚɛɥɢɰɚ 16 - Switch4 

ɍɡɟɥ IP sourse Ɇɚɫɤɚ IP 
distination Ⱦɜɨɢɱɧɚɹ  Ⱦɟɫɹɬɢɱɧɚɹ 

SW4 10.200.0.0 255.255.255.240 28 10.100.0.14 

SW4 10.200.0.16 255.255.255.240 28 10.100.0.30 

SW4 10.200.0.32 255.255.255.240 28 10.100.0.46 
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3.5.2 Ɋɚɡɪɚɛɨɬɤɚ ɦɚɪɲɪɭɬɢɡɚɰɢɢ ɞɥɹ ɩɪɨɬɨɤɨɥɚ OSPF ɫ ɨɞɧɢɦ 
ɤɨɥɶɰɨɦ 
 

Ⱦɥɹ ɩɪɨɬɨɤɨɥɚ OSPF ɧɚɫɬɪɨɟɧɚ ɞɢɧɚɦɢɱɟɫɤɚɹ ɦɚɪɲɪɭɬɢɡɚɰɢɹ, ɩɪɢ 

ɤɨɬɨɪɨɣ ɬɚɛɥɢɰɚ ɦɚɪɲɪɭɬɢɡɚɰɢɢ ɪɟɞɚɤɬɢɪɭɟɬɫɹ ɩɪɨɝɪɚɦɦɧɨ, ɬɨ ɟɫɬɶ 

ɦɚɪɲɪɭɬɢɡɚɬɨɪɵ ɨɛɦɟɧɢɜɚɸɬɫɹ ɞɪɭɝ ɫ ɞɪɭɝɨɦ ɢɧɮɨɪɦɚɰɢɟɣ, ɤɨɬɨɪɚɹ 

ɩɨɡɜɨɥɹɟɬ ɢɦ ɡɚɩɨɥɧɢɬɶ ɬɚɛɥɢɰɭ ɦɚɪɲɪɭɬɢɡɚɰɢɢ ɨɩɬɢɦɚɥɶɧɵɦɢ ɦɚɪɲɪɭɬɚɦɢ.  

ɇɚ ɞɚɧɧɨɦ ɷɬɚɩɟ ɪɚɡɪɚɛɨɬɚɧɵ ɬɚɛɥɢɰɵ ɦɚɪɲɪɭɬɢɡɚɰɢɢ ɞɥɹ ɜɫɟɯ 

ɤɨɦɦɭɬɚɬɨɪɨɜ: 

 
Ɍɚɛɥɢɰɚ 17 – Switch0 

ɍɡɟɥ IP sourse Ɇɚɫɤɚ Zone 
number Ⱦɜɨɢɱɧɚɹ  Ⱦɟɫɹɬɢɱɧɚɹ 

SW0 10.100.0.0 0.0.0.15 28 0 

SW0 10.200.0.0 0.0.0.15 28 10 

SW0  10.200.0.64 0.0.0.15 28 14 
 

Ɍɚɛɥɢɰɚ 18 – Switch1 

ɍɡɟɥ IP sourse Ɇɚɫɤɚ Zone 
number Ⱦɜɨɢɱɧɚɹ  Ⱦɟɫɹɬɢɱɧɚɹ 

SW1 10.100.0.2 0.0.0.15 28 0 

SW1 10.200.0.0 0.0.0.15 28 10 

SW1  10.200.0.16 0.0.0.15 28 11 
 

Ɍɚɛɥɢɰɚ 19 – Switch2 

ɍɡɟɥ IP sourse Ɇɚɫɤɚ Zone 
number Ⱦɜɨɢɱɧɚɹ  Ⱦɟɫɹɬɢɱɧɚɹ 

SW2 10.100.0.3 0.0.0.15 28 0 

SW2 10.200.0.16 0.0.0.15 28 11 

SW2  10.200.0.32 0.0.0.15 28 12 
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Ɍɚɛɥɢɰɚ 20 – Switch3 

ɍɡɟɥ IP sourse Ɇɚɫɤɚ Zone 
number Ⱦɜɨɢɱɧɚɹ  Ⱦɟɫɹɬɢɱɧɚɹ 

SW3 10.100.0.4 0.0.0.15 28 0 

SW3 10.200.0.32 0.0.0.15 28 12 

SW3  10.200.0.48 0.0.0.15 28 13 
 

Ɍɚɛɥɢɰɚ 21 - Switch4 

ɍɡɟɥ IP sourse Ɇɚɫɤɚ Zone 
number Ⱦɜɨɢɱɧɚɹ  Ⱦɟɫɹɬɢɱɧɚɹ 

SW4 10.100.0.5 0.0.0.15 28 0 

SW4 10.200.0.48 0.0.0.15 28 13 

SW4  10.200.0.64 0.0.0.15 28 14 
 
 

3.5.3 Ɋɚɡɪɚɛɨɬɤɚ ɦɚɪɲɪɭɬɢɡɚɰɢɢ ɞɥɹ ɩɪɨɬɨɤɨɥɚ OSPF ɫ ɩɹɬɶɸ 
ɤɨɥɶɰɚɦɢ 

 
ȼ ɩɪɨɰɟɫɫɟ ɧɚɫɬɪɨɣɤɢ ɦɚɪɲɪɭɬɢɡɚɰɢɢ ɛɵɥɨ ɡɚɩɭɳɟɧɨ 5 ɩɪɨɰɟɫɫɨɜ 

OSPF, ɤɚɠɞɵɣ ɩɪɨɰɟɫɫ ɨɬɜɟɱɚɟɬ ɡɚ ɫɜɨɣ vlan, ɚ ɡɧɚɱɢɬ ɢ ɡɚ ɫɜɨɟ ɤɨɥɶɰɨ. ȼ 

ɩɪɨɰɟɫɫɟ ɦɚɪɲɪɭɬɢɡɚɰɢɢ ɭɱɚɫɬɜɭɸɬ ɬɪɢ ɡɨɧɵ, ɞɜɟ ɢɡ ɧɢɯ ɨɬɜɟɱɚɸɬ ɡɚ 

ɚɛɨɧɟɧɬɫɤɢɟ ɫɟɬɢ, ɚ ɬɪɟɬɶɹ 0 (ɦɚɝɢɫɬɪɚɥɶɧɚɹ) ɡɨɧɚ ɨɬɜɟɱɚɟɬ ɡɚ ɹɞɪɚ ɫɟɬɢ. 

ɇɚ ɞɚɧɧɨɦ ɷɬɚɩɟ ɪɚɡɪɚɛɨɬɚɧɵ ɬɚɛɥɢɰɵ ɦɚɪɲɪɭɬɢɡɚɰɢɢ ɞɥɹ ɜɫɟɯ 

ɤɨɦɦɭɬɚɬɨɪɨɜ: 

 
Ɍɚɛɥɢɰɚ 22 – Switch0 

ɍɡɟɥ IP sourse Ɇɚɫɤɚ ɇɨɦɟɪ 
ɩɪɨɰɟɫɫɚ 

Zone 
number Ⱦɜɨɢɱɧɚɹ  Ⱦɟɫɹɬɢɱɧɚɹ 

SW0 10.100.0.0 0.0.0.15 28 1 0 

SW0 10.200.0.0 0.0.0.15 28 1 10 

SW0  10.200.0.64 0.0.0.15 28 1 14 

SW0 10.100.0.17 0.0.0.15 28 2 0 

SW0 10.100.0.33 0.0.0.15 28 3 0 

SW0 10.100.0.49 0.0.0.15 28 4 0 

SW0 10.100.0.65 0.0.0.15 28 5 0 
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Ɍɚɛɥɢɰɚ 23 – Switch1 

ɍɡɟɥ IP sourse Ɇɚɫɤɚ ɇɨɦɟɪ 
ɩɪɨɰɟɫɫɚ 

Zone 
number Ⱦɜɨɢɱɧɚɹ  Ⱦɟɫɹɬɢɱɧɚɹ 

SW1 10.100.0.2 0.0.0.15 28 1 0 

SW1 10.100.0.16 0.0.0.15 28 2 0 

SW1  10.200.0.0 0.0.0.15 28 2 10 

SW1 10.200.0.16 0.0.0.15 28 2 11 

SW1 10.100.0.34 0.0.0.15 28 3 0 

SW1 10.100.0.50 0.0.0.15 28 4 0 

SW1 10.100.0.66 0.0.0.15 28 5 0 

 
Ɍɚɛɥɢɰɚ 24 – Switch2 

ɍɡɟɥ IP sourse Ɇɚɫɤɚ ɇɨɦɟɪ 
ɩɪɨɰɟɫɫɚ 

Zone 
number Ⱦɜɨɢɱɧɚɹ  Ⱦɟɫɹɬɢɱɧɚɹ 

SW2 10.100.0.3 0.0.0.15 28 1 0 

SW2 10.100.0.19 0.0.0.15 28 2 0 

SW2  10.100.0.32 0.0.0.15 28 3 0 

SW2 10.200.0.16 0.0.0.15 28 3 11 

SW2 10.200.0.32 0.0.0.15 28 3 12 

SW2 10.100.0.51 0.0.0.15 28 4 0 

SW2 10.100.0.67 0.0.0.15 28 5 0 

 
Ɍɚɛɥɢɰɚ 25 – Switch3 

ɍɡɟɥ IP sourse Ɇɚɫɤɚ ɇɨɦɟɪ 
ɩɪɨɰɟɫɫɚ 

Zone 
number Ⱦɜɨɢɱɧɚɹ  Ⱦɟɫɹɬɢɱɧɚɹ 

SW3 10.100.0.4 0.0.0.15 28 1 0 

SW3 10.100.0.20 0.0.0.15 28 2 0 

SW3  10.100.0.36 0.0.0.15 28 3 0 

SW3 10.100.0.48 0.0.0.15 28 4 0 

SW3 10.200.0.32 0.0.0.15 28 4 12 

SW3 10.200.0.48 0.0.0.15 28 4 13 

SW3 10.100.0.68 0.0.0.15 28 5 0 
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Ɍɚɛɥɢɰɚ 26 - Switch4 

ɍɡɟɥ IP sourse Ɇɚɫɤɚ ɇɨɦɟɪ 
ɩɪɨɰɟɫɫɚ 

Zone 
number Ⱦɜɨɢɱɧɚɹ  Ⱦɟɫɹɬɢɱɧɚɹ 

SW4 10.100.0.5 0.0.0.15 28 1 0 

SW4 10.100.0.21 0.0.0.15 28 2 0 

SW4  10.100.0.37 0.0.0.15 28 3 0 

SW4 10.100.0.53 0.0.0.15 28 4 0 

SW4 10.100.0.64 0.0.0.15 28 5 0 

SW4 10.200.0.48 0.0.0.15 28 5 13 

SW4 10.200.0.64 0.0.0.15 28 5 14 

 
3.6  ɇɚɝɪɭɡɨɱɧɨɟ ɬɟɫɬɢɪɨɜɚɧɢɟ 

            

Ⱦɥɹ ɧɚɝɪɭɡɨɱɧɨɝɨ ɬɟɫɬɢɪɨɜɚɧɢɹ ɦɵ ɜɡɹɥɢ ɬɪɢ ɫɟɬɢ, ɬɭ, ɤɨɬɨɪɚɹ ɛɵɥɚ 

ɫɨɛɪɚɧɚ ɜ ɯɨɞɟ ɜɵɩɨɥɧɟɧɢɹ ȼɄɊ ɢ ɫɟɬɢ, ɤɨɬɨɪɵɟ ɦɵ ɫɞɟɥɚɥɢ ɞɥɹ ɫɪɚɜɧɟɧɢɹ. 

Ɉɧɢ ɩɨɫɬɪɨɟɧɵ ɧɚ ɩɪɨɬɨɤɨɥɟ OSPF, ɨɞɧɚ ɢɦɟɟɬ ɬɨɥɶɤɨ ɨɞɧɨ ɤɨɥɶɰɨ ɢ ɨɞɢɧ 

ɩɪɨɰɟɫɫ OSPF, ɚ ɞɪɭɝɚɹ ɩɹɬɶ ɤɨɥɟɰ ɢ 5 ɩɪɨɰɟɫɫɨɜ OSPF. 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɬɟɫɬɢɪɨɜɚɧɢɹ ɛɵɥɢ ɩɨɥɭɱɟɧɵ ɫɥɟɞɭɸɳɢɟ ɞɚɧɧɵɟ: 
Ɍɚɛɥɢɰɚ 27 – ɇɚɝɪɭɡɨɱɧɨɟ ɬɟɫɬɢɪɨɜɚɧɢɟ 

ɉɪɨɬɨɤɨɥ 

ɩɨɫɬɪɨɟɧɢɹ 

ɫɟɬɢ 

ȼɪɟɦɹ 

ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ 

ɫɟɬɢ ɩɨɫɥɟ 

ɪɚɡɪɵɜɚ 

ɫɨɟɞɢɧɟɧɢɹ 

ȼɪɟɦɹ 

ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ 

ɫɟɬɢ ɩɨɫɥɟ 

ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ 

ɫɨɟɞɢɧɟɧɢɹ 

ȼɪɟɦɹ 

ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ 

ɫɟɬɢ ɩɨɫɥɟ 

ɜɤɥɸɱɟɧɢɹ ɫɟɬɢ 

OSPF ɫ ɨɞɧɢɦ 

ɤɨɥɶɰɨɦ 

1 ɦɢɧɭɬɚ 5 ɫɟɤɭɧɞ 45 ɫɟɤɭɧɞ 3 ɦɢɧɭɬɵ 10 

ɫɟɤɭɧɞ 

OSPF ɫ ɩɹɬɶɸ 

ɤɨɥɶɰɚɦɢ 

8 ɫɟɤɭɧɞ 1 ɫɟɤɭɧɞɚ 3 ɦɢɧɭɬɵ 7 ɫɟɤɭɧɞ 

HSRP ɫ ɩɹɬɶɸ 

ɤɨɥɶɰɚɦɢ 

50 ɫɟɤɭɧɞ 10 ɫɟɤɭɧɞ 2 ɦɢɧɭɬɵ 55 

ɫɟɤɭɧɞ 
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3.7  ȼɵɜɨɞɵ 

ȼ ɯɨɞɟ ɪɚɡɪɚɛɨɬɤɢ ɫɟɬɢ ɛɵɥɢ ɢɫɩɨɥɶɡɨɜɚɧɨ ɞɜɚ ɩɪɨɬɨɤɨɥɚ: HSRP ɢ 

OSPF. Ȼɵɥɚ ɧɚɫɬɪɨɟɧɚ ɫɬɚɬɢɱɟɫɤɚɹ ɢ ɞɢɧɚɦɢɱɟɫɤɚɹ ɦɚɪɲɪɭɬɢɡɚɰɢɹ ɢ 

ɪɚɛɨɬɚɸɳɚɹ ɫɯɟɦɚ ɫɟɬɢ ɛɵɥɚ ɩɪɨɜɟɪɟɧɚ ɧɚ ɪɟɚɥɶɧɨɦ ɨɛɨɪɭɞɨɜɚɧɢɢ. ȼ ɯɨɞɟ 

ɩɪɨɜɟɪɤɢ, ɜɧɟɲɬɚɬɧɵɯ ɫɢɬɭɚɰɢɣ ɩɪɢ ɪɚɛɨɬɟ ɫɟɬɢ ɧɟ ɛɵɥɨ ɨɛɧɚɪɭɠɟɧɨ, ɩɪɢ 

ɨɛɪɵɜɚɯ ɫɨɟɞɢɧɟɧɢɹ ɩɪɨɢɫɯɨɞɢɬ ɛɵɫɬɪɨɟ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ 

ɫɟɬɢ, ɞɚɧɧɵɟ ɩɟɪɟɞɚɸɬɫɹ ɛɟɡ ɩɟɪɟɛɨɟɜ. Ʌɭɱɲɢɟ ɞɚɧɧɵɟ ɜ ɯɨɞɟ ɧɚɝɪɭɡɨɱɧɨɝɨ 

ɬɟɫɬɢɪɨɜɚɧɢɹ ɩɨɤɚɡɚɥɚ ɫɟɬɶ, ɩɨɫɬɪɨɟɧɧɚɹ ɧɚ ɩɪɨɬɨɤɨɥɟ OSPF ɫ ɩɹɬɶɸ 

ɤɨɥɶɰɚɦɢ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



25 
 

ɁȺɄɅɘɑȿɇɂȿ 

 

ȼ ɞɚɧɧɨɣ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɟ ɪɚɡɪɚɛɨɬɚɧɚ ɫɬɪɭɤɬɭɪɚ 

ɹɞɪɚ ɫɟɬɢ ɫ ɪɟɡɟɪɜɢɪɨɜɚɧɢɟɦ ɢ ɨɩɬɢɦɢɡɚɰɢɟɣ ɡɚɝɪɭɡɤɢ.  ȼ ɯɨɞɟ ɤɭɪɫɨɜɨɝɨ 

ɩɪɨɟɤɬɚ ɛɵɥɢ ɢɡɭɱɟɧɵ ɫɩɨɫɨɛɵ ɩɨɫɬɪɨɟɧɢɹ ɹɞɪɚ ɫɟɬɢ, ɩɟɪɟɱɟɧɶ ɬɟɯɧɨɥɨɝɢɣ 

ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɹɞɪɚ ɫɟɬɢ. ɋɨɛɪɚɧ ɥɚɛɨɪɚɬɨɪɧɵɣ ɫɬɟɧɞ ɢɡ 5 ɤɨɦɦɭɬɚɬɨɪɨɜ, 

ɪɚɡɪɚɛɨɬɚɧ ɩɥɚɧ ɚɞɪɟɫɚɰɢɢ ɢ ɬɚɛɥɢɰɵ ɦɚɪɲɪɭɬɢɡɚɰɢɢ, ɩɪɨɜɟɞɟɧɨ ɧɚɝɪɭɡɨɱɧɨɟ 

ɬɟɫɬɢɪɨɜɚɧɢɟ. 
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ɉɪɢɥɨɠɟɧɢɟ Ⱥ. 

Ɍɟɤɫɬ ɤɨɧɮɢɝɭɪɚɰɢɢ ɞɥɹ switch0: 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ. 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ. 

Ɍɟɤɫɬ ɤɨɧɮɢɝɭɪɚɰɢɢ ɞɥɹ switch1: 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ. 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ. 

Ɍɟɤɫɬ ɤɨɧɮɢɝɭɪɚɰɢɢ ɞɥɹ switch2: 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ. 

 

 

Ɍɟɤɫɬ ɤɨɧɮɢɝɭɪɚɰɢɢ ɞɥɹ switch3: 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ. 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ. 

Ɍɟɤɫɬ ɤɨɧɮɢɝɭɪɚɰɢɢ ɞɥɹ switch4: 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ. 
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ɉɪɢɥɨɠɟɧɢɟ Ȼ.  

Ɍɟɤɫɬ ɦɚɪɲɪɭɬɢɡɚɰɢɢ ɞɥɹ switch0: 

 

Ɍɟɤɫɬ ɦɚɪɲɪɭɬɢɡɚɰɢɢ ɞɥɹ switch1: 

 

Ɍɟɤɫɬ ɦɚɪɲɪɭɬɢɡɚɰɢɢ ɞɥɹ switch2: 

 

Ɍɟɤɫɬ ɦɚɪɲɪɭɬɢɡɚɰɢɢ ɞɥɹ switch3: 

 

Ɍɟɤɫɬ ɦɚɪɲɪɭɬɢɡɚɰɢɢ ɞɥɹ switch4: 

 
 

 




