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ɍȾɄ 681.3 (075) 
ȻȻɄ 73ɹ7 

ɉ770 

Ⱥɞɦɢɧɢɫɬɪɢɪɨɜɚɧɢɟ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦ: ɦɟɬɨɞɢɱɟɫɤɢɟ ɭɤɚɡɚɧɢɹ 
ɩɨ ɜɵɩɨɥɧɟɧɢɸ ɤɭɪɫɨɜɨɣ ɪɚɛɨɬɵ ɩɨ ɞɢɫɰɢɩɥɢɧɟ «Ⱥɞɦɢɧɢɫɬɪɢɪɨɜɚɧɢɟ 
ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦ» ɞɥɹ ɫɬɭɞɟɧɬɨɜ ɢɧɫɬɢɬɭɬɚ ɷɧɟɪɝɟɬɢɤɢ ɢ 
ɚɜɬɨɦɚɬɢɡɚɰɢɢ /ɫɨɫɬ. ɋɬɟɤɥɨɜɚ Ƚ.Ⱥ, Ɍɢɯɨɜ ɋ.ȼ. ȼɒɌЭ ɋɉɛ ȽɍɉɌȾ. - ɋɉɛ., 
2017. – 39 ɫ. 

 

Ɇɟɬɨɞɢɱɟɫɤɢɟ ɭɤɚɡɚɧɢɹ ɪɚɡɪɚɛɨɬɚɧɵ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɪɨɝɪɚɦɦɨɣ 
ɤɭɪɫɚ «Ⱥɞɦɢɧɢɫɬɪɢɪɨɜɚɧɢɟ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦ» Ɏɟɞɟɪɚɥɶɧɨɝɨ 
ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɝɨ ɫɬɚɧɞɚɪɬɚ ɞɥɹ ɛɚɤɚɥɚɜɪɨɜ ɩɨ 
ɧɚɩɪɚɜɥɟɧɢɸ ɩɨɞɝɨɬɨɜɤɢ 01.03.02 «ɉɪɢɤɥɚɞɧɚɹ ɦɚɬɟɦɚɬɢɤɚ ɢ ɢɧɮɨɪɦɚɬɢɤɚ».   

 

Ɋɟɰɟɧɡɟɧɬɵ: ɤɚɧɞ. ɬɟɯɧ. ɧɚɭɤ., ɞɨɰɟɧɬ ɤɚɮɟɞɪɵ «ȼɵɱɢɫɥɢɬɟɥɶɧɚɹ 
ɬɟɯɧɢɤɚ» ɋɚɧɤɬ-ɉɟɬɟɪɛɭɪɝɫɤɨɝɨ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɝɨ 
ɭɧɢɜɟɪɫɢɬɟɬɚ (ɅЭɌɂ) Ⱦɭɞɤɢɧ ȼ.ɋ.; 

ɤɚɧɞ. ɬɟɯɧ. ɧɚɭɤ., ɞɨɰɟɧɬ ɤɚɮɟɞɪɵ «ɉɪɢɤɥɚɞɧɚɹ ɦɚɬɟɦɚɬɢɤɚ ɢ 
ɢɧɮɨɪɦɚɬɢɤɚ» ȼɒɌЭ ɋɉɛȽɍɉɌȾ Ⱥɧɬɨɧɸɤ ɉ.ȿ. 

 

ɉɨɞɝɨɬɨɜɥɟɧɵ ɢ ɪɟɤɨɦɟɧɞɨɜɚɧɵ ɤ ɩɟɱɚɬɢ ɤɚɮɟɞɪɨɣ ɩɪɢɤɥɚɞɧɨɣ 
ɦɚɬɟɦɚɬɢɤɢ ɢ ɢɧɮɨɪɦɚɬɢɤɢ ȼɒɌЭ ɋɉɛȽɍɉɌȾ (ɩɪɨɬɨɤɨɥ № 10 ɨɬ 
24.05.2017 ɝ.). 

ɍɬɜɟɪɠɞɟɧɵ ɤ ɢɡɞɚɧɢɸ ɦɟɬɨɞɢɱɟɫɤɨɣ ɤɨɦɢɫɫɢɟɣ ɢɧɫɬɢɬɭɬɚ ɷɧɟɪɝɟɬɢɤɢ 
ɢ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ȼɒɌЭ ɋɉɛȽɍɉɌȾ (ɩɪɨɬɨɤɨɥ № 8 ɨɬ 30.06.2017 ɝ.). 
 

Ɋɟɤɨɦɟɧɞɨɜɚɧɵ ɤ ɢɡɞɚɧɢɸ Ɋɟɞɚɤɰɢɨɧɧɨ-ɢɡɞɚɬɟɥɶɫɤɢɦ ɫɨɜɟɬɨɦ ȼɒɌЭ 
ɋɉɛȽɍɉɌȾ 

 

ȼ ɚɜɬɨɪɫɤɨɣ ɪɟɞɚɤɰɢɢ                                                        Ɍɟɦɩɥɚɧ 2017, ɩɨɡ. 129 

ɉɨɞɩ. ɤ ɩɟɱɚɬɢ    27.12.2017. Ɏɨɪɦɚɬ 60x84/16. Ȼɭɦɚɝɚ ɬɢɩ № 1. 
ɉɟɱɚɬɶ ɨɮɫɟɬɧɚɹ. Ɉɛɴɟɦ 2,43 ɩɟɱ.ɥ.; 2,43 ɭɱ. ɢɡɞ.ɥ. Ɍɢɪɚɠ 30 ɷɤɡ. ɂɡɞ. № 129,   
ɐɟɧɚ “C”. Ɂɚɤɚɡ 

 

Ɋɢɡɨɝɪɚɮ ȼɵɫɲɟɣ ɲɤɨɥɵ ɬɟɯɧɨɥɨɝɢɢ ɢ ɷɧɟɪɝɟɬɢɤɢ ɋɉɛȽɍɉɌȾ, ɋɉɛ., 
198095, ɭɥ. ɂɜɚɧɚ ɑɟɪɧɵɯ, 4. 
 

 

© ȼɵɫɲɚɹ ɲɤɨɥɚ ɬɟɯɧɨɥɨɝɢɢ   ɢ    
ɷɧɟɪɝɟɬɢɤɢ ɋɉɛȽɍɉɌȾ, 2017  

 

                                                                               © ɋɬɟɤɥɨɜɚ Ƚ.Ⱥ., Ɍɢɯɨɜ ɋ.ȼ.,     
                                                                                   2017                               



3 

 

ȼɜɟɞɟɧɢɟ. 
Ⱦɢɫɰɢɩɥɢɧɚ "Ⱥɞɦɢɧɢɫɬɪɢɪɨɜɚɧɢɟ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦ" ɢɦɟɟɬ 

ɰɟɥɶɸ ɫɮɨɪɦɢɪɨɜɚɬɶ ɭ ɫɬɭɞɟɧɬɨɜ ɤɨɦɩɟɬɟɧɰɢɢ ɜ ɨɛɥɚɫɬɢ ɬɟɨɪɟɬɢɱɟɫɤɢɯ ɢ 
ɩɪɚɤɬɢɱɟɫɤɢɯ ɨɫɧɨɜ ɨɪɝɚɧɢɡɚɰɢɢ ɢ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɢ ɤɨɦɩɶɸɬɟɪɧɵɯ ɫɟɬɟɣ. 

ȼ ɩɪɚɤɬɢɱɟɫɤɨɦ ɚɫɩɟɤɬɟ ɜ ɪɟɡɭɥɶɬɚɬɟ ɨɫɜɨɟɧɢɹ ɞɚɧɧɨɣ ɞɢɫɰɢɩɥɢɧɵ ɫɬɭɞɟɧɬɵ 
ɞɨɥɠɧɵ: 

 ɜɥɚɞɟɬɶ ɧɚɜɵɤɚɦɢ ɩɨɢɫɤɚ ɢ ɨɛɦɟɧɚ ɢɧɮɨɪɦɚɰɢɢ ɜ ɝɥɨɛɚɥɶɧɵɯ ɢ 
ɥɨɤɚɥɶɧɵɯ ɤɨɦɩɶɸɬɟɪɧɵɯ ɫɟɬɹɯ; ɬɟɯɧɢɱɟɫɤɢɦɢ ɢ ɩɪɨɝɪɚɦɦɧɵɦɢ ɫɪɟɞɫɬɜɚɦɢ 
ɡɚɳɢɬɵ ɢɧɮɨɪɦɚɰɢɢ ɩɪɢ ɪɚɛɨɬɟ ɫ ɫɟɬɟɜɵɦɢ ɩɪɨɝɪɚɦɦɧɵɦɢ ɫɪɟɞɫɬɜɚɦɢ; 

 ɭɦɟɬɶ ɩɪɨɢɡɜɨɞɢɬɶ ɭɫɬɚɧɨɜɤɭ, ɧɚɫɬɪɨɣɤɭ, ɛɚɡɨɜɨɟ 
ɤɨɧɮɢɝɭɪɢɪɨɜɚɧɢɟ ɫɟɪɜɟɪɧɵɯ ɢ ɤɥɢɟɧɬɫɤɢɯ ɨɩɟɪɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦ; 

 ɜɥɚɞɟɬɶ ɨɫɧɨɜɚɦɢ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɪɟɲɟɧɢɹ ɡɚɞɚɱ ɜ ɩɪɨɮɟɫɫɢɨɧɚɥɶ-

ɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɧɚɩɪɚɜɥɟɧɢɹɦɢ ɨɛɭɱɟɧɢɹ. 
Ɇɟɬɨɞɢɱɟɫɤɢɟ ɭɤɚɡɚɧɢɹ ɪɚɡɪɚɛɨɬɚɧɵ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɪɨɝɪɚɦɦɨɣ 

ɤɭɪɫɚ «Ⱥɞɦɢɧɢɫɬɪɢɪɨɜɚɧɢɟ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦ» Ɏɟɞɟɪɚɥɶɧɨɝɨ 
ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɝɨ ɫɬɚɧɞɚɪɬɚ ɞɥɹ ɛɚɤɚɥɚɜɪɨɜ ɩɨ 
ɧɚɩɪɚɜɥɟɧɢɸ ɩɨɞɝɨɬɨɜɤɢ 01.03.02 «ɉɪɢɤɥɚɞɧɚɹ ɦɚɬɟɦɚɬɢɤɚ ɢ ɢɧɮɨɪɦɚɬɢɤɚ».   

Ɋɚɛɨɬɚ ɫɨɫɬɨɢɬ ɢɡ   ɬɪɟɯ ɪɚɡɞɟɥɨɜ, ɜɜɟɞɟɧɢɹ, ɡɚɤɥɸɱɟɧɢɹ ɢ ɫɩɢɫɤɚ 
ɥɢɬɟɪɚɬɭɪɵ. 
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1. Ɉɩɢɫɚɧɢɟ ɩɚɤɟɬɚ ɩɪɨɝɪɚɦɦ Cisco Packet Tracer 

Cisco Packet Tracer (CPT) - ɷɬɨ ɩɚɤɟɬ ɩɪɨɝɪɚɦɦ ɞɥɹ ɷɦɭɥɹɰɢɢ ɪɚɛɨɬɵ 
ɤɨɦɩɶɸɬɟɪɧɵɯ ɫɟɬɟɣ. ɉɚɤɟɬ ɩɪɨɝɪɚɦɦ ɩɨɡɜɨɥɹɟɬ ɫɨɡɞɚɜɚɬɶ ɜɢɡɭɚɥɶɧɵɟ 
ɦɨɞɟɥɢ ɫɟɬɢ, ɩɪɨɢɡɜɨɞɢɬɶ ɧɚɫɬɪɨɣɤɭ ɷɥɟɦɟɧɬɨɜ ɷɬɨɣ ɫɟɬɢ ɩɪɢ ɩɨɦɨɳɢ 
ɝɪɚɮɢɱɟɫɤɨɝɨ ɢɧɬɟɪɮɟɣɫɚ ɢ ɤɨɦɚɧɞ Cisco IOS. ɉɚɤɟɬ ɩɨɡɜɨɥɹɟɬ ɷɦɭɥɢɪɨɜɚɬɶ 
ɪɚɛɨɬɭ ɤɨɧɤɪɟɬɧɵɯ ɫɟɬɟɜɵɯ ɢ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɯ ɭɫɬɪɨɣɫɬɜ: ɤɨɦɦɭɬɚɬɨɪɨɜ, 
ɦɚɪɲɪɭɬɢɡɚɬɨɪɨɜ, ɫɟɪɜɟɪɨɜ, ɪɚɛɨɱɢɯ ɫɬɚɧɰɢɣ.  ɉɪɟɞɨɫɬɚɜɥɹɟɬ ɜɨɡɦɨɠɧɨɫɬɢ 
ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɪɚɡɥɢɱɧɵɟ ɦɨɞɭɥɢ ɪɚɫɲɢɪɟɧɢɹ ɜ ɫɟɪɜɟɪɵ, ɤɨɦɩɶɸɬɟɪɵ, 
ɤɨɦɦɭɬɚɬɨɪɵ ɢ ɦɚɪɲɪɭɬɢɡɚɬɨɪɵ. ɉɚɤɟɬ ɩɪɨɝɪɚɦɦ ɩɨɡɜɨɥɹɟɬ ɫɨɡɞɚɜɚɬɶ ɦɚɤɟɬɵ 
ɤɨɦɩɶɸɬɟɪɧɵɯ ɫɟɬɟɣ ɞɨɜɨɥɶɧɨ ɫɥɨɠɧɵɯ ɬɨɩɨɥɨɝɢɣ, ɩɪɨɜɟɪɹɬɶ 
ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ ɢ ɩɪɨɜɨɞɢɬɶ ɢɫɫɥɟɞɨɜɚɧɢɹ. 

ɉɚɤɟɬ Cisco Packet Tracer ɜɵɩɨɥɧɹɟɬ ɫɥɟɞɭɸɳɢɟ ɨɫɧɨɜɧɵɟ ɮɭɧɤɰɢɢ, 
ɩɨɡɜɨɥɹɸɳɢɟ ɢɫɫɥɟɞɨɜɚɬɶ ɩɪɢɧɰɢɩɵ ɩɨɫɬɪɨɟɧɢɹ ɢ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ 
ɤɨɦɩɶɸɬɟɪɧɵɯ ɫɟɬɟɣ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɪɚɡɥɢɱɧɵɯ ɚɤɬɢɜɧɵɯ ɫɟɬɟɜɵɯ 
ɤɨɦɦɭɧɢɤɚɰɢɨɧɧɵɯ ɢ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɯ ɭɫɬɪɨɣɫɬɜ: 

 ȼɢɡɭɚɥɶɧɨɟ ɩɨɫɬɪɨɟɧɢɟ ɫɟɬɢ, ɫɨɞɟɪɠɚɳɟɣ ɚɤɬɢɜɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, 
ɨɤɨɧɟɱɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɢ ɥɢɧɢɢ ɫɜɹɡɢ; 

 ɇɚɫɬɪɨɣɤɚ ɚɤɬɢɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɱɟɪɟɡ ɤɨɧɫɨɥɶ (ɤɥɚɜɢɚɬɭɪɭ) ɩɨ 
ɢɧɬɟɪɮɟɣɫɭ ɤɨɦɚɧɞɧɨɣ ɫɬɪɨɤɢ CLI (ɢɧɬɟɪɮɟɣɫ ɤɨɦɚɧɞɧɨɣ ɫɬɪɨɤɢ – ɷɬɨ ɫɪɟɞ-

ɫɬɜɨ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɫ ɤɨɦɩɶɸɬɟɪɧɨɣ ɩɪɨɝɪɚɦɦɨɣ, ɤɨɝɞɚ ɩɨɥɶɡɨɜɚɬɟɥɶ ɮɨɪ-

ɦɢɪɭɟɬ ɤɨɦɚɧɞɵ ɜ ɮɨɪɦɟ ɬɟɤɫɬɨɜɵɯ ɫɬɪɨɤ); ɩɪɢɦɟɧɹɟɬɫɹ ɦɟɬɨɞ, ɢɫɩɨɥɶɡɭɟ-

ɦɵɣ ɜ ɫɨɜɪɟɦɟɧɧɨɦ ɨɛɨɪɭɞɨɜɚɧɢɢ; 
 ɇɚɫɬɪɨɣɤɚ ɨɫɧɨɜɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɚɤɬɢɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɱɟɪɟɡ 

ɝɪɚɮɢɱɟɫɤɢɣ ɢɧɬɟɪɮɟɣɫ; 
 Ⱦɨɛɚɜɥɟɧɢɟ ɦɨɞɭɥɟɣ ɚɤɬɢɜɧɵɯ ɭɫɬɪɨɣɫɬɜ (ɫɟɬɟɜɵɟ ɤɚɪɬɵ, ɦɨɞɭɥɢ 

ɞɥɹ Cisco ɢ ɬ.ɞ.) ɜ ɫɪɟɞɟ ɷɦɭɥɹɰɢɢ, ɚɧɚɥɨɝɢɱɧɨɟ ɩɨɞɤɥɸɱɟɧɢɸ ɞɨɩɨɥɧɢɬɟɥɶ-

ɧɵɯ ɦɨɞɭɥɟɣ ɜ ɪɟɚɥɶɧɨɦ ɨɛɨɪɭɞɨɜɚɧɢɢ; 
 Эɦɭɥɹɰɢɹ ɜɤɥɸɱɟɧɢɹ ɢ ɧɚɫɬɪɨɣɤɢ ɪɚɡɥɢɱɧɵɯ ɫɟɪɜɢɫɨɜ ɜ ɪɚɛɨɱɢɯ 

ɫɬɚɧɰɢɹɯ (ɩɨɱɬɚ, WEB, ɤɨɦɚɧɞɧɚɹ ɫɬɪɨɤɚ ɢ ɬ.ɞ.) ɢ ɞɟɦɨɧɫɬɪɚɰɢɹ ɢɯ ɪɚɛɨɬɵ; 
 ɇɚɛɥɸɞɟɧɢɟ ɡɚ ɩɪɨɯɨɠɞɟɧɢɟɦ ɩɚɤɟɬɨɜ ɩɨ ɫɟɬɢ ɢ ɩɨɞɞɟɪɠɤɚ ɧɟ-

ɫɤɨɥɶɤɢɯ ɞɟɫɹɬɤɨɜ ɪɚɡɥɢɱɧɵɯ ɩɪɨɬɨɤɨɥɨɜ ɜ ɜɢɡɭɚɥɶɧɨɦ ɪɟɠɢɦɟ; 
 ɋɨɡɞɚɧɢɟ ɮɢɡɢɱɟɫɤɨɣ ɫɯɟɦɵ ɫɟɬɢ (ɜ ɩɪɟɞɟɥɚɯ ɫɬɨɣɤɢ, ɤɨɦɧɚɬɵ, 

ɷɬɚɠɚ, ɡɞɚɧɢɹ, ɝɨɪɨɞɚ). 
ɇɚɢɦɟɧɨɜɚɧɢɹ ɢ ɮɭɧɤɰɢɢ ɞɥɹ ɨɫɧɨɜɧɵɯ ɩɨɥɟɣ ɝɥɚɜɧɨɝɨ ɨɤɧɚ Cisco 

Packet Tracer (ɪɢɫ.1) ɩɪɢɜɟɞɟɧɵ ɧɢɠɟ: 
 Ƚɥɚɜɧɨɟ ɦɟɧɸ ɫɨɞɟɪɠɢɬ ɫɬɚɧɞɚɪɬɧɵɟ ɞɥɹ ɦɧɨɝɢɯ ɩɪɨɝɪɚɦɦ ɦɟɧɸ: 

Ɏɚɣɥ, ɉɪɚɜɤɚ, ɇɚɫɬɪɨɣɤɢ, ȼɢɞ, ɂɧɫɬɪɭɦɟɧɬɵ, Ɋɚɫɲɢɪɟɧɢɹ, ɉɨɦɨɳɶ. Ɉɫɨɛɨɝɨ 
ɜɧɢɦɚɧɢɹ ɡɚɫɥɭɠɢɜɚɟɬ ɦɟɧɸ «Ɋɚɫɲɢɪɟɧɢɹ», ɫɨɞɟɪɠɚɳɟɟ ɦɚɫɬɟɪ ɩɪɨɟɤɬɨɜ, 
ɦɧɨɝɨɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɣ ɪɟɠɢɦ ɢ ɪɹɞ ɞɪɭɝɢɯ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɮɭɧɤɰɢɣ; 

 ɉɟɪɟɤɥɸɱɚɬɟɥɶ ɥɨɝɢɱɟɫɤɨɣ ɢ ɮɢɡɢɱɟɫɤɨɣ ɨɪɝɚɧɢɡɚɰɢɢ ɪɚɛɨɱɟɝɨ 
ɩɪɨɫɬɪɚɧɫɬɜɚ; 

 ɉɚɧɟɥɶ ɢɧɫɬɪɭɦɟɧɬɨɜ, ɫɨɞɟɪɠɚɳɚɹ ɫɪɟɞɫɬɜɚ ɜɵɞɟɥɟɧɢɹ, ɭɞɚɥɟɧɢɹ, 
ɩɟɪɟɦɟɳɟɧɢɹ, ɦɚɫɲɬɚɛɢɪɨɜɚɧɢɹ ɨɛɴɟɤɬɨɜ, ɚ ɬɚɤɠɟ ɮɨɪɦɢɪɨɜɚɧɢɹ ɢ ɩɟɪɟɞɚɱɢ 
ɩɚɤɟɬɨɜ ɞɚɧɧɵɯ (PDU) ɦɟɠɞɭ ɭɫɬɪɨɣɫɬɜɚɦɢ; 
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 ɉɚɧɟɥɶ ɜɵɛɨɪɚ ɭɫɬɪɨɣɫɬɜ, ɨɤɨɧɟɱɧɵɯ ɫɬɚɧɰɢɣ ɢ ɥɢɧɢɣ ɫɜɹɡɢ; 
 ɉɚɧɟɥɶ ɫɨɡɞɚɧɢɹ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɯ ɫɰɟɧɚɪɢɟɜ; 
 Ɋɚɛɨɱɟɟ ɩɪɨɫɬɪɚɧɫɬɜɨ. 
 

 
Ɋɢɫ.1. ɂɧɬɟɪɮɟɣɫ Cisco Packet Tracer 

 

2. Ɂɚɞɚɧɢɟ ɢ ɫɬɪɭɤɬɭɪɚ ɤɭɪɫɨɜɨɣ ɪɚɛɨɬɵ  

ɐɟɥɶɸ ɤɭɪɫɨɜɨɣ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɩɪɢɨɛɪɟɬɟɧɢɟ ɧɚɜɵɤɨɜ ɩɨ ɛɚɡɨɜɨɦɭ 
ɤɨɧɮɢɝɭɪɢɪɨɜɚɧɢɸ ɤɨɦɩɶɸɬɟɪɧɨɣ ɫɟɬɢ ɢ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ: 

 ɧɚɫɬɪɨɣɤɭ ɤɨɦɦɭɬɚɬɨɪɨɜ ɢ ɦɚɪɲɪɭɬɢɡɚɬɨɪɨɜ;  
 ɞɟɤɨɦɩɨɡɢɰɢɸ ɫɟɬɢ ɧɚ ɧɟɫɤɨɥɶɤɨ ɩɨɞɫɟɬɟɣ; 
 ɫɬɚɬɢɱɟɫɤɭɸ ɢ ɞɢɧɚɦɢɱɟɫɤɭɸ ɦɚɪɲɪɭɬɢɡɚɰɢɸ; 
 ɮɢɥɶɬɪɚɰɢɸ ɬɪɚɮɢɤɚ ɩɨ ɥɢɫɬɚɦ ɞɨɫɬɭɩɚ.   
ɋɬɪɭɤɬɭɪɧɵɦɢ ɷɥɟɦɟɧɬɚɦɢ ɤɭɪɫɨɜɨɣ ɪɚɛɨɬɵ ɹɜɥɹɸɬɫɹ: ɬɢɬɭɥɶɧɵɣ ɥɢɫɬ, 

ɡɚɞɚɧɢɟ, ɨɝɥɚɜɥɟɧɢɟ, ɜɜɟɞɟɧɢɟ, ɨɫɧɨɜɧɚɹ ɱɚɫɬɶ, ɡɚɤɥɸɱɟɧɢɟ, ɫɩɢɫɨɤ 
ɥɢɬɟɪɚɬɭɪɵ, ɩɪɢɥɨɠɟɧɢɹ. 

Ɍɢɬɭɥɶɧɵɣ ɥɢɫɬ ɤɭɪɫɨɜɨɣ ɪɚɛɨɬɵ ɞɨɥɠɟɧ ɫɨɞɟɪɠɚɬɶ ɫɥɟɞɭɸɳɢɟ 
ɫɜɟɞɟɧɢɹ: 

 ɩɨɥɧɨɟ ɧɚɢɦɟɧɨɜɚɧɢɟ ɭɱɟɛɧɨɝɨ ɡɚɜɟɞɟɧɢɹ, ɨɬɞɟɥɟɧɢɟ; 
 ɧɚɡɜɚɧɢɟ ɬɟɦɵ ɤɭɪɫɨɜɨɣ ɪɚɛɨɬɵ; 
 ɧɚɡɜɚɧɢɟ ɜɢɞɚ ɞɨɤɭɦɟɧɬɚ; 
 ɫɜɟɞɟɧɢɹ ɨɛ ɢɫɩɨɥɧɢɬɟɥɟ (ɎɂɈ ɫɬɭɞɟɧɬɚ, ɧɨɦɟɪ ɝɪɭɩɩɵ, ɩɨɞɩɢɫɶ), 

ɫɜɟɞɟɧɢɹ ɨ ɩɪɟɩɨɞɚɜɚɬɟɥɟ (ɪɭɤɨɜɨɞɢɬɟɥɟ) (ɎɂɈ, ɩɨɞɩɢɫɶ); 
 ɧɚɢɦɟɧɨɜɚɧɢɟ ɦɟɫɬɚ ɢ ɝɨɞɚ ɜɵɩɨɥɧɟɧɢɹ. 
ȼ ɡɚɞɚɧɢɢ ɭɤɚɡɵɜɚɸɬ: 
 ɬɟɦɭ ɤɭɪɫɨɜɨɝɨ ɩɪɨɟɤɬɚ; 
 ɩɟɪɟɱɟɧɶ ɨɫɧɨɜɧɵɯ ɜɨɩɪɨɫɨɜ, ɩɨɞɥɟɠɚɳɢɯ ɢɡɭɱɟɧɢɸ ɢ ɪɚɡɪɚɛɨɬɤɟ; 
 ɫɪɨɤ ɫɞɚɱɢ ɤɭɪɫɨɜɨɝɨ ɩɪɨɟɤɬɚ. 
Ɉɝɥɚɜɥɟɧɢɟ ɞɨɥɠɧɨ ɫɨɞɟɪɠɚɬɶ ɩɟɪɟɱɟɧɶ ɫɬɪɭɤɬɭɪɧɵɯ ɷɥɟɦɟɧɬɨɜ 

ɤɭɪɫɨɜɨɝɨ ɩɪɨɟɤɬɚ ɫ ɭɤɚɡɚɧɢɟɦ ɧɨɦɟɪɨɜ ɫɬɪɚɧɢɰ, ɫ ɤɨɬɨɪɵɯ ɧɚɱɢɧɚɟɬɫɹ ɢɯ 
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ɦɟɫɬɨɩɨɥɨɠɟɧɢɟ ɜ ɬɟɤɫɬɟ, ɜ ɬɨɦ ɱɢɫɥɟ: 
 ɜɜɟɞɟɧɢɟ; 
 ɝɥɚɜɵ, ɩɚɪɚɝɪɚɮɵ, ɩɭɧɤɬɵ; 
 ɡɚɤɥɸɱɟɧɢɟ; 
 ɫɩɢɫɨɤ ɥɢɬɟɪɚɬɭɪɵ;  

 ɨɛɡɨɪ ɥɢɬɟɪɚɬɭɪɵ; 
 ɩɪɢɥɨɠɟɧɢɹ. 
Ɍɟɤɫɬ ɜɜɟɞɟɧɢɹ ɞɨɥɠɟɧ ɤɪɚɬɤɨ ɪɚɫɤɪɵɜɚɬɶ ɚɤɬɭɚɥɶɧɨɫɬɶ ɢ ɡɧɚɱɟɧɢɟ 

ɬɟɦɵ. 
Ɉɫɧɨɜɧɚɹ чɚɫɬɶ ɞɨɥɠɧɚ ɫɨɞɟɪɠɚɬɶ ɨɛɡɨɪ ɥɢɬɟɪɚɬɭɪɵ ɩɨ ɢɡɭɱɚɟɦɨɦɭ 

ɜɨɩɪɨɫɭ, ɪɚɡɜёɪɧɭɬɵɟ ɨɬɜɟɬɵ ɧɚ ɩɨɫɬɚɜɥɟɧɧɵɟ ɜɨɩɪɨɫɵ, ɩɨɞɪɨɛɧɨɟ ɪɟɲɟɧɢɟ 
ɩɪɟɞɥɨɠɟɧɧɵɯ ɡɚɞɚɱ, ɚ ɬɚɤɠɟ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɫɜɟɞɟɧɢɹ. 

ȼ ɡɚɤɥɸчɟɧɢɢ ɞɨɥɠɧɵ ɛɵɬɶ ɩɪɢɜɟɞɟɧɵ ɜɵɜɨɞɵ ɨ ɩɨɥɨɠɢɬɟɥɶɧɵɯ ɢ 
ɨɬɪɢɰɚɬɟɥɶɧɵɯ ɦɨɦɟɧɬɚɯ, ɤɨɬɨɪɵɟ ɛɵɥɢ ɩɨɞɦɟɱɟɧɵ ɩɪɢ ɢɡɭɱɟɧɢɢ 
ɩɨɫɬɚɜɥɟɧɧɨɝɨ ɜɨɩɪɨɫɚ, ɨ ɫɢɥɶɧɵɯ ɢ ɫɥɚɛɵɯ ɫɬɨɪɨɧɚɯ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ 
ɦɟɬɨɞɨɜ ɪɟɲɟɧɢɹ ɡɚɞɚɱ. 

ɋɩɢɫɨɤ ɥɢɬɟɪɚɬɭɪɵ ɞɨɥɠɟɧ ɫɨɞɟɪɠɚɬɶ ɛɢɛɥɢɨɝɪɚɮɢɱɟɫɤɢɣ ɩɟɪɟɱɟɧɶ 
ɢɫɬɨɱɧɢɤɨɜ (ɜɤɥɸɱɚɹ ɢ ɂɧɬɟɪɧɟɬ-ɪɟɫɭɪɫɵ), ɢɧɮɨɪɦɚɰɢɹ ɢɡ ɤɨɬɨɪɵɯ 
ɢɫɩɨɥɶɡɨɜɚɥɚɫɶ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɤɭɪɫɨɜɨɣ ɪɚɛɨɬɵ. 

ȼ ɫɥɭɱɚɟ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɜ ɤɭɪɫɨɜɭɸ ɪɚɛɨɬɭ ɞɨɩɭɫɤɚɟɬɫɹ ɜɤɥɸɱɚɬɶ 
ɩɪɢɥɨɠɟɧɢɹ. ɉɪɢɥɨɠɟɧɢɹ ɞɨɥɠɧɵ ɫɨɞɟɪɠɚɬɶ ɞɨɩɨɥɧɢɬɟɥɶɧɭɸ ɢɧɮɨɪɦɚɰɢɸ 
ɩɨ ɢɡɭɱɚɟɦɨɣ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ, ɧɟ ɜɨɲɟɞɲɭɸ ɜ ɨɫɧɨɜɧɭɸ ɱɚɫɬɶ. 

ɇɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɢ ɧɚɫɬɪɨɣɤɭ ɤɨɦɩɶɸɬɟɪɧɨɣ 

ɫɟɬɢ, ɩɪɟɞɫɬɚɜɥɟɧɧɨɣ ɧɚ ɪɢɫ.2. Ɉɛɳɢɦɢ ɢɫɯɨɞɧɵɦɢ ɞɚɧɧɵɦɢ ɞɥɹ ɤɭɪɫɨɜɨɣ 
ɪɚɛɨɬɵ ɹɜɥɹɸɬɫɹ: 

• Ɍɢɩ ɨɪɝɚɧɢɡɚɰɢɢ ɫɟɬɢ: ɤɥɢɟɧɬ-ɫɟɪɜɟɪ; 
• Ⱥɞɪɟɫɚɰɢɹ IP: ɩɨ ɤɥɚɫɫɭ ɋ. 

 

 
Ɋɢɫ.2. Ɉɛɳɚɹ ɫɯɟɦɚ ɫɟɬɢ 
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Ⱦɪɭɝɢɟ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɜɵɛɢɪɚɸɬɫɹ ɫɬɭɞɟɧɬɨɦ ɢɡ ɩɪɢ-

ɜɟɞɟɧɧɵɯ ɧɢɠɟ ɞɚɧɧɵɯ (ɬɚɛɥ.1.) ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ ɫ ɭɱɟɬɨɦ ɫɜɨɟɝɨ ɲɢɮɪɚ (ɩɨ-

ɪɹɞɤɨɜɨɝɨ ɧɨɦɟɪɚ ɜ ɜɟɞɨɦɨɫɬɢ).  

Ɍɚɛɥɢɰɚ 1. ȼɚɪɢɚɧɬɵ ɡɚɞɚɧɢɹ 

№ ɜɚɪɢɚɧɬɚ 1 2 3 4 5 6 7 8 9 10 10 12 13 14 15 16 

Ʉɨɥɢɱɟɫɬɜɨ  
ɩɨɞɫɟɬɟɣ (VLAN) 

8 6 8 7 6 7 9 7 6 7 6 7 6 7 9 9 

Ɇɢɧɢɦɚɥɶɧɨɟ 
ɤɨɥɢɱɟɫɬɜɨ ɉɄ ɜ 

ɤɚɠɞɨɣ VLAN 

3 4 4 4 4 3 5 4 6 4 4 4 5 4 4 4 

 

ɇɚчɚɥɶɧɵɣ IP ɚɞɪɟɫ ɢ ɦɚɫɤɚ ɞɥɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɫɟɬɢ ɩɨ ɜɚɪɢɚɧɬɚɦ: 

1. 192.168.10.0 255.255.255.0 
ɏɨɫɬ(min):  192.168.10.1   

ɏɨɫɬ(max): 192.168.10.254   

2. 192.168.11.0 255.255.255.0 
ɏɨɫɬ(min):  192.168.11.1  

 ɏɨɫɬ(max): 192.168.11.254 
 

3. 192.168.12.0 255.255.255.0 
ɏɨɫɬ(min):  192.168.12.1  

 ɏɨɫɬ(max): 192.168.12.254 
 

4. 192.168.14.0 255.255.255.0 
ɏɨɫɬ(min):  192.168.14.1   

ɏɨɫɬ(max): 192.168.14.254  

5. 192.168.15.0 255.255.255.0 
ɏɨɫɬ(min):  192.168.15.1   

ɏɨɫɬ(max): 192.168.15.254  

6. 192.168.16.0 255.255.255.0 
ɏɨɫɬ(min):  192.168.16.1   

ɏɨɫɬ(max): 192.168.16.254  

7. 192.168.17.0 255.255.255.0 
ɏɨɫɬ(min):  192.168.17.1   

ɏɨɫɬ(max): 192.168.17.254  

8. 192.168.18.0 255.255.255.0 
ɏɨɫɬ(min):  192.168.18.1   

ɏɨɫɬ(max): 192.168.18.254  

9. 192.168.19.0 255.255.255.0 
ɏɨɫɬ(min):  192.168.19.1   

ɏɨɫɬ(max): 192.168.19.254  

10. 192.168.20.0 255.255.255.0 
ɏɨɫɬ(min):  192.168.20.1   

ɏɨɫɬ(max): 192.168.20.254  

11. 192.168.21.0 255.255.255.0 
ɏɨɫɬ(min):  192.168.21.1   

ɏɨɫɬ(max): 192.168.21.254  

12. 192.168.22.0 255.255.255.0 
ɏɨɫɬ(min):  192.168.22.1   



8 

 

ɏɨɫɬ(max): 192.168.22.254  

13. 192.168.23.0 255.255.255.0 
ɏɨɫɬ(min):  192.168.23.1   

ɏɨɫɬ(max): 192.168.23.254  

14. 192.168.24.0 255.255.255.0 
ɏɨɫɬ(min):  192.168.24.1   

ɏɨɫɬ(max): 192.168.24.254  

15. 192.168.25.0 255.255.255.0 
ɏɨɫɬ(min):  192.168.5.1   

ɏɨɫɬ(max): 192.168.5.254  

16. 192.168.26.0 255.255.255.0 
ɏɨɫɬ(min):  192.168.15.1   

ɏɨɫɬ(max): 192.168.15.254  

ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɤɭɪɫɨɜɨɣ ɪɚɛɨɬɵ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɫɨɛɥɸɞɚɬɶ 
ɫɥɟɞɭɸɳɭɸ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ:  

1. ɉɨɞɝɨɬɨɜɢɬɶ ɫɬɪɭɤɬɭɪɧɭɸ ɫɯɟɦɭ ɫɟɬɢ ɢ ɡɚɞɚɬɶ IP-ɚɞɪɟɫɚ: 
 ɞɚɬɶ ɧɚɡɜɚɧɢɹ ɜɫɟɦ ɭɫɬɪɨɣɫɬɜɚɦ ɫɟɬɢ; 
 ɫɨɫɬɚɜɢɬɶ ɬɚɛɥɢɰɭ VLAN; 
 ɫɨɫɬɚɜɢɬɶ IP ɩɥɚɧ ɜɵɞɟɥɢɜ ɞɢɚɩɚɡɨɧ ɚɞɪɟɫɨɜ ɞɥɹ ɤɚɠɞɨɝɨ ɢɡ VLAN; 

 ɫɨɫɬɚɜɢɬɶ ɬɚɛɥɢɰɭ ɩɨɞɤɥɸɱɟɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɨ ɩɨɪɬɚɦ.  
ɉɪɢɦɟчɚɧɢɟ. ɋɟɪɜɟɪɧɭɸ ɮɟɪɦɭ ɦɨɠɧɨ ɩɨɞɤɥɸчɢɬɶ ɤ ɥɸɛɨɣ ɥɨɤɚɥɶɧɨɣ ɫɟɬɢ 

ɤɚɤ ɨɬɞɟɥɶɧɭɸ VLAN. 

2. ɇɚɫɬɪɨɢɬɶ VLAN, access ɢ trunk ɩɨɪɬɵ. 

 ɞɚɬɶ ɧɚɡɜɚɧɢɹ ɜɫɟɦ VLAN; 

 ɧɚɫɬɪɨɢɬɶ ɜɫɟ access-ɩɨɪɬɵ ɢ ɡɚɞɚɬɶ ɢɦ ɢɦɹ; 

 ɧɚɫɬɪɨɢɬɶ ɜɫɟ trunk ɩɨɪɬɵ ɢ ɡɚɞɚɬɶ ɢɦ ɢɦɹ. 
3. ɇɚɫɬɪɨɢɬɶ ɦɚɪɲɪɭɬɢɡɚɰɢɸ ɦɟɠɞɭ VLAN ɜ ɤɚɠɞɨɣ ɥɨɤɚɥɶɧɨɣ ɫɟɬɢ. 
4. ɇɚɫɬɪɨɢɬɶ ɩɨɪɬ ɩɨɞɤɥɸɱɟɧɢɹ ɤ ɩɪɨɜɚɣɞɟɪɭ. 
5. ɇɚɫɬɪɨɢɬɶ (ɩɪɨɩɢɫɚɬɶ) ɫɬɚɬɢɱɟɫɤɭɸ ɦɚɪɲɪɭɬɢɡɚɰɢɸ ɦɟɠɞɭ ɥɸɛɵɦɢ 

ɬɪɟɦɹ ɯɨɫɬɚɦɢ, ɪɚɫɩɨɥɨɠɟɧɧɵɦɢ ɜ ɪɚɡɧɵɯ ɥɨɤɚɥɶɧɵɯ ɫɟɬɹɯ.  
6. ɇɚɫɬɪɨɢɬɶ ɞɢɧɚɦɢɱɟɫɤɭɸ ɦɚɪɲɪɭɬɢɡɚɰɢɸ ɦɟɠɞɭ ɜɫɟɦɢ ɯɨɫɬɚɦɢ ɫɟ-

ɬɢ ɢɫɩɨɥɶɡɭɹ ɩɪɨɬɨɤɨɥɵ RIP ɢɥɢ OSPF. 

7. ɇɚɫɬɪɨɢɬɶ ɫɟɪɜɟɪɚ: WEB, DHCP. 

8. Ɋɚɡɪɟɲɢɬɶ ɞɨɫɬɭɩ ɤ ɫɟɪɜɟɪɭ FTP ɞɥɹ ɨɞɧɨɝɨ Ɋɋ ɢɡ ɤɚɠɞɨɣ ɥɨɤɚɥɶɧɨɣ 
ɫɟɬɢ ɞɥɹ ɜɫɟɯ ɨɫɬɚɥɶɧɵɯ ɡɚɩɪɟɬɢɬɶ. 
 

3. ɉɪɢɦɟɪ ɜɵɩɨɥɧɟɧɢɹ ɤɭɪɫɨɜɨɣ ɪɚɛɨɬɵ 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ:  

 Ɍɢɩ ɨɪɝɚɧɢɡɚɰɢɢ ɫɟɬɢ: ɤɥɢɟɧɬ-ɫɟɪɜɟɪ; 
 Ⱥɞɪɟɫɚɰɢɹ IP: ɩɨ ɤɥɚɫɫɭ ɋ; 

 Ʉɨɥɢɱɟɫɬɜɨ VLAN 6; 

 Ɇɢɧɢɦɚɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɉɄ ɜ ɤɚɠɞɨɣ VLAN 3. 

 

ɇɚɱɚɥɶɧɵɣ IP ɚɞɪɟɫ ɢ ɦɚɫɤɚ ɞɥɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɫɟɬɢ: 
192.168.13.0 255.255.255.0 
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ɏɨɫɬ(min):  192.168.13.1   

ɏɨɫɬ(max):  192.168.13.254 
 

   

3.1. ɉɨɞɝɨɬɨɜɤɚ ɫɬɪɭɤɬɭɪɧɨɣ ɫɯɟɦɵ ɫɟɬɢ ɢ ɡɚɞɚɧɢɟ IP-ɚɞɪɟɫɨɜ 

3.1.1. Ɋɚɡɪɚɛɨɬɤɚ ɫɬɪɭɤɬɭɪɧɨɣ ɫɯɟɦɵ ɫɟɬɢ 

ȿɫɬɶ ɱɟɬɵɪɟ ɝɪɭɩɩɵ ɩɨɥɶɡɨɜɚɬɟɥɟɣ: ɛɭɯɝɚɥɬɟɪɢɹ (Accounting), 
ɮɢɧɚɧɫɨɜɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɨɬɞɟɥ (FEO), ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨ-ɬɟɯɧɢɱɟɫɤɢɣ ɨɬɞɟɥ 
(PɌɈ), ɞɪɭɝɢɟ ɩɨɥɶɡɨɜɚɬɟɥɢ (Ether). Ⱥ ɬɚɤɠɟ ɟɫɬɶ ɫɟɪɜɟɪɚ (Server), ɤɨɬɨɪɵɟ 
ɜɵɧɟɫɟɧɵ ɜ ɨɬɞɟɥɶɧɭɸ ɝɪɭɩɩɭ. ȼɫɟ ɝɪɭɩɩɵ ɪɚɡɝɪɚɧɢɱɟɧɵ ɢ ɧɟ ɢɦɟɸɬ ɩɪɹɦɨɝɨ 
ɞɨɫɬɭɩɚ ɞɪɭɝ ɤ ɞɪɭɝɭ.  
ɇɚ ɩɪɟɞɫɬɚɜɥɟɧɧɨɣ ɫɯɟɦɟ (ɪɢɫ. 3) ɹɞɪɨɦ ɛɭɞɟɬ ɦɚɪɲɪɭɬɢɡɚɬɨɪ 2811 ɜ ɤɚɠɞɨɣ 
ɥɨɤɚɥɶɧɨɣ ɫɟɬɢ, ɤɨɦɦɭɬɚɬɨɪ 2960-24ɌɌ (provider) ɨɬɧɟɫёɦ ɤ ɭɪɨɜɧɸ ɪɚɫ-

ɩɪɨɫɬɪɚɧɟɧɢɹ, ɩɨɫɤɨɥɶɤɭ ɧɚ ɧёɦ ɫɨɟɞɢɧɹɸɬɫɹ ɜɫɟ VLAN ɜ ɨɛɳɢɣ ɤɚɧɚɥ 
ɫɜɹɡɢ. Ʉɨɦɦɭɬɚɬɨɪɵ 2950Ɍ-24 ɛɭɞɭɬ ɭɫɬɪɨɣɫɬɜɚɦɢ ɞɨɫɬɭɩɚ. Ʉ ɧɢɦ ɛɭɞɭɬ 
ɩɨɞɤɥɸɱɚɬɶɫɹ ɤɨɧɟɱɧɵɟ ɩɨɥɶɡɨɜɚɬɟɥɢ, ɨɮɢɫɧɚɹ ɬɟɯɧɢɤɚ, ɫɟɪɜɟɪɚ.  

 
Ɋɢɫ. 3. ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɫɟɬɢ 

 

3.1.2 ɋɨɡɞɚɧɢɟ ɬɟɨɪɟɬɢɱɟɫɤɨɣ ɫɯɟɦɵ ɫɟɬɟɣ ɭɪɨɜɧɹ L-1, L-2, L-3 

ɇɚ ɫɯɟɦɟ L1 (ɪɢɫ.4) ɢɡɨɛɪɚɠɟɧɵ ɮɢɡɢɱɟɫɤɢɟ ɭɫɬɪɨɣɫɬɜɚ ɫɟɬɢ ɫ ɧɨɦɟɪɚ-

ɦɢ ɩɨɪɬɨɜ: ɱɬɨ ɤɭɞɚ ɩɨɞɤɥɸɱɟɧɨ, ɧɚ ɫɯɟɦɟ L2 (ɪɢɫ.5) – ɩɨɤɚɡɚɧɵ ɩɨɞɤɥɸɱɟ-

ɧɢɟ ɭɫɬɪɨɣɫɬɜ ɩɨ VLAN, ɚ ɧɚ ɪɢɫ. 6 ɫɯɟɦɚ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɭɫɬɪɨɣɫɬɜ ɫɟɬɢ ɧɚ 
ɬɪɟɬɶɟɦ ɭɪɨɜɧɟ. 
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Ɋɢɫ. 4. ɋɯɟɦɚ ɭɪɨɜɧɹ ɫɟɬɢ L-1 

 

 
Ɋɢɫ.5. ɋɯɟɦɚ ɭɪɨɜɧɹ ɫɟɬɢ L-2  
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Ɋɢɫ.6. ɋɯɟɦɚ ɭɪɨɜɧɹ ɫɟɬɢ L-3  

3.1.3 Ɋɚɡɪɚɛɨɬɤɚ ɩɥɚɧɚ ɩɨɞɤɥɸɱɟɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ  
ɋɨɫɬɚɜɢɦ ɬɚɛɥɢɰɭ ɩɨɞɤɥɸɱɟɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɨ ɩɨɪɬɚɦ, ɨɧɚ 

ɩɪɢɜɟɞɟɧɚ ɜ ɬɚɛɥ. 2.  
  

Ɍɚɛɥɢɰɚ 2. ɉɨɞɤɥɸɱɟɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɨ ɩɨɪɬɚɦ   
 ɂɦɹ  ɇɚɡɜɚɧɢɟ FE Gigabit Access Trunk 

manage1 WEB 0/1   3   

File 0/2   3   

Mail 0/3   3   

DHCP 0/4   3   

manage12   1/1        2,101-104 

manage2 PTO1 0/1   101   

FEO1 0/7   102   

FEO2 0/6   102   

Accounting1 0/11   103   

manage12   1/1      2,101-104 

manage12 manage1   1/1   2,101-104 

manage2   1/2   2,101-104 

Marsh1 0/24     2,101-104 

manage3 PTO3 0/1   101  
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PTO2 0/2   101   

FEO3 0/6   102   

Accounting2 0/11   103   

Marsh2 0/24    2,101-104 

manage4 Accounting3 0/11   103   

Other1 0/16   104   

Other2 0/17   104   

Other3 0/18   104   

Marsh3 0/24     2,101-104 

 

Ʉɚɠɞɨɦɭ ɭɫɬɪɨɣɫɬɜɭ ɜ ɫɟɬɢ ɧɟɨɛɯɨɞɢɦɨ ɡɚɞɚɬɶ IP-ɚɞɪɟɫ ɢ ɦɚɫɤɭ 
ɩɨɞɫɟɬɢ. IP-ɚɞɪɟɫ – ɷɬɨ ɭɧɢɤɚɥɶɧɵɣ ɫɟɬɟɜɨɣ ɚɞɪɟɫ ɭɡɥɚ ɜ ɤɨɦɩɶɸɬɟɪɧɨɣ ɫɟɬɢ, 
ɩɨɫɬɪɨɟɧɧɨɣ ɩɨ ɩɪɨɬɨɤɨɥɭ IP.  Ɇɚɫɤɚ ɩɨɞɫɟɬɢ – ɷɬɨ ɛɢɬɨɜɚɹ ɦɚɫɤɚ, 
ɨɩɪɟɞɟɥɹɸɳɚɹ, ɤɚɤɚɹ ɱɚɫɬɶ IP-ɚɞɪɟɫɚ ɭɡɥɚ ɫɟɬɢ ɨɬɧɨɫɢɬɫɹ ɤ ɚɞɪɟɫɭ ɫɟɬɢ, ɚ 
ɤɚɤɚɹ - ɤ ɚɞɪɟɫɭ ɫɚɦɨɝɨ ɭɡɥɚ ɜ ɫɟɬɢ. Ɍɚɤɠɟ ɦɚɫɤɚ ɨɩɪɟɞɟɥɹɟɬ ɪɚɡɦɟɪ ɩɨɞɫɟɬɢ, ɜ 
ɤɨɬɨɪɭɸ ɜɯɨɞɢɬ ɞɢɚɩɚɡɨɧ IP-ɚɞɪɟɫɨɜ. 

ɑɬɨɛɵ ɩɨɥɭɱɢɬɶ ɚɞɪɟɫ ɫɟɬɢ, ɡɧɚɹ IP-ɚɞɪɟɫ ɢ ɦɚɫɤɭ ɩɨɞɫɟɬɢ, ɧɟɨɛɯɨɞɢɦɨ 
ɩɪɢɦɟɧɢɬɶ ɤ ɧɢɦ ɨɩɟɪɚɰɢɸ ɩɨɪɚɡɪɹɞɧɨɣ ɤɨɧɴɸɧɤɰɢɢ (ɥɨɝɢɱɟɫɤɨɟ ɂ). 
 ɇɚɫɬɪɨɣɤɚ IP-ɚɞɪɟɫɨɜ ɞɥɹ ɉɄ ɢ ɫɟɪɜɟɪɨɜ ɩɪɨɢɡɜɨɞɢɬɫɹ ɧɚ ɜɤɥɚɞɤɟ 
“Desktop”, ɜ ɦɟɧɸ “IP Configuration” (ɪɢɫ. 7). 

 

 

 
Ɋɢɫ.7.  ɇɚɫɬɪɨɣɤɚ IP-ɚɞɪɟɫɚ, ɦɚɫɤɢ ɩɨɞɫɟɬɢ ɢ ɲɥɸɡɚ ɞɥɹ ɉɄ 

 

ɋɨɫɬɚɜɢɦ IP-ɩɥɚɧ, ɤɨɬɨɪɵɣ ɛɭɞɟɬ ɜɤɥɸɱɚɬɶ ɜ ɫɟɛɹ ɧɚɡɜɚɧɢɟ ɭɫɬɪɨɣɫɬɜɚ, 
ɟɝɨ ɚɞɪɟɫ, ɧɨɦɟɪ ɩɨɞɫɟɬɢ ɢ ɩɪɢɧɚɞɥɟɠɧɨɫɬɶ ɤ VLAN (ɬɚɛɥ. 3).  

Ɍɚɛɥɢɰɚ 3. IP-ɩɥɚɧ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɫɟɬɢ 

IP-ɚɞɪɟɫ ɂɦɹ ɭɫɬɪɨɣɫɬɜɚ VLAN 

192.168.13.0/24 

  192.168.13.0/29 ɋɟɪɜɟɪɧɚɹ ɮɟɪɦɚ 3 

192.168.13.1 ɒɥɸɡ 

 

https://ru.wikipedia.org/wiki/%D0%91%D0%B8%D1%82%D0%BE%D0%B2%D1%8B%D0%B5_%D0%BE%D0%BF%D0%B5%D1%80%D0%B0%D1%86%D0%B8%D0%B8#.D0.98
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IP-ɚɞɪɟɫ ɂɦɹ ɭɫɬɪɨɣɫɬɜɚ VLAN 

192.168.13.2 Web 

 192.168.13.3 File 

 192.168.13.4 Mail 

 192.168.13.5 DHCP  

192.168.13.6 Ɂɚɪɟɡɟɪɜɢɪɨɜɚɧɨ 

 192.168.13.8/29 ɍɩɪɚɜɥɟɧɢɟ LAN1 2 

192.168.13.9 ɒɥɸɡ 

 192.168.13.10 manage1 

 192.168.13.11 manage2 

 192.168.13.12 manage12 

 192.168.13.13-192.168.13.14 Ɂɚɪɟɡɟɪɜɢɪɨɜɚɧɨ 

 192.168.13.16/29 ɍɩɪɚɜɥɟɧɢɟ LAN2 

 192.168.13.17 ɒɥɸɡ  

192.168.13.18 manage3  

192.168.13.19-192.168.13.22 Ɂɚɪɟɡɟɪɜɢɪɨɜɚɧɨ 

 192.168.13.24/29 ɍɩɪɚɜɥɟɧɢɟ LAN3  

192.168.13.25 ɒɥɸɡ  

192.168.13.26 manage4  

192.168.13.27-192.168.13.30 Ɂɚɪɟɡɟɪɜɢɪɨɜɚɧɨ  

192.168.13.32/29 ɉɌɈ LAN1 101 

192.168.13.33 ɒɥɸɡ 

 192.168.13.34 PTO1 

 192.168.13.35-192.168.13.38 Ɂɚɪɟɡɟɪɜɢɪɨɜɚɧɨ  

192.168.13.40/29 ɉɌɈ LAN2 

 192.168.13.41 ɒɥɸɡ 

 192.168.13.42 PTO2 

 192.168.13.43 PTO3  

192.168.13.44-192.168.13.46 Ɂɚɪɟɡɟɪɜɢɪɨɜɚɧɨ 

 192.168.13.48/29 ɎЭɈ LAN1 102 

192.168.13.49 ɲɥɸɡ  

192.168.13.50 FEO1  

192.168.13.51 FEO2  

192.168.13.52-192.168.13.54 Ɂɚɪɟɡɟɪɜɢɪɨɜɚɧɨ 

 192.168.13.56/29 ɎЭɈ LAN2  

192.168.13.57 ɲɥɸɡ  

192.168.13.58 FEO3  

192.168.13.59-192.168.13.62 Ɂɚɪɟɡɟɪɜɢɪɨɜɚɧɨ  

192.168.13.64/29 Ȼɭɯɝɚɥɬɟɪɢɹ LAN1 103 

192.168.13.65 ɒɥɸɡ 
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IP-ɚɞɪɟɫ ɂɦɹ ɭɫɬɪɨɣɫɬɜɚ VLAN 

192.168.13.66 Accounting1 

 192.168.13.67-192.168.13.70 Ɂɚɪɟɡɟɪɜɢɪɨɜɚɧɨ  

192.168.13.72/29 Ȼɭɯɝɚɥɬɟɪɢɹ LAN2  

192.168.13.73 ɒɥɸɡ  

192.168.13.74 Accounting2  

192.168.13.75-192.168.13.78 Ɂɚɪɟɡɟɪɜɢɪɨɜɚɧɨ  

192.168.13.80/29 Ȼɭɯɝɚɥɬɟɪɢɹ LAN3  

192.168.13.81 ɒɥɸɡ  

192.168.13.82 Accounting3  

192.168.13.83-192.168.13.86 Ɂɚɪɟɡɟɪɜɢɪɨɜɚɧɨ  

192.168.13.88/29 Ⱦɪɭɝɢɟ ɩɨɥɶɡɨɜɚɬɟɥɢ 104 

192.168.13.89 ɒɥɸɡ 

 192.168.13.90 Other1 

 192.168.13.91 Other2  

192.168.13.92 Other3  

192.168.13.93-192.168.13.94 Ɂɚɪɟɡɟɪɜɢɪɨɜɚɧɨ  

192.168.13.96/29 Connection 4 

192.168.13.97 ɒɥɸɡ  

192.168.13.98 Marsh1  

192.168.13.99 Marsh2  

192.168.13.100 Marsh3  

192.168.13.101-192.168.13.102 Ɂɚɪɟɡɟɪɜɢɪɨɜɚɧɨ  

 

3.2.  ɇɚɫɬɪɨɣɤɚ VLAN, access ɢ trunk-ɩɨɪɬɨɜ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɫɟɬɢ. 

 VLAN (Virtual Local Area Network) - ɝɪɭɩɩɚ ɭɫɬɪɨɣɫɬɜ, ɢɦɟɸɳɢɯ 
ɜɨɡɦɨɠɧɨɫɬɶ ɜɡɚɢɦɨɞɟɣɫɬɜɨɜɚɬɶ ɦɟɠɞɭ ɫɨɛɨɣ ɧɚɩɪɹɦɭɸ ɧɚ ɤɚɧɚɥɶɧɨɦ 
ɭɪɨɜɧɟ, ɯɨɬɹ ɮɢɡɢɱɟɫɤɢ ɩɪɢ ɷɬɨɦ ɨɧɢ ɦɨɝɭɬ ɛɵɬɶ ɩɨɞɤɥɸɱɟɧɵ ɤ ɪɚɡɧɵɦ 
ɫɟɬɟɜɵɦ ɤɨɦɦɭɬɚɬɨɪɚɦ. ɂ ɧɚɨɛɨɪɨɬ, ɭɫɬɪɨɣɫɬɜɚ, ɧɚɯɨɞɹɳɢɟɫɹ ɜ ɪɚɡɧɵɯ 
VLAN, ɧɟɜɢɞɢɦɵ ɞɪɭɝ ɞɥɹ ɞɪɭɝɚ ɧɚ ɤɚɧɚɥɶɧɨɦ ɭɪɨɜɧɟ, ɞɚɠɟ ɟɫɥɢ ɨɧɢ 
ɩɨɞɤɥɸɱɟɧɵ ɤ ɨɞɧɨɦɭ ɤɨɦɦɭɬɚɬɨɪɭ, ɢ ɫɜɹɡɶ ɦɟɠɞɭ ɷɬɢɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ 
ɜɨɡɦɨɠɧɚ ɬɨɥɶɤɨ ɧɚ ɫɟɬɟɜɨɦ ɢ ɛɨɥɟɟ ɜɵɫɨɤɢɯ ɭɪɨɜɧɹɯ. ȼ ɫɨɜɪɟɦɟɧɧɵɯ ɫɟɬɹɯ 
VLAN - ɝɥɚɜɧɵɣ ɦɟɯɚɧɢɡɦ ɞɥɹ ɫɨɡɞɚɧɢɹ ɥɨɝɢɱɟɫɤɨɣ ɚɪɯɢɬɟɤɬɭɪɵ ɫɟɬɢ, ɧɟ 
ɡɚɜɢɫɹɳɟɣ ɨɬ ɟё ɮɢɡɢɱɟɫɤɨɣ ɬɨɩɨɥɨɝɢɢ. 
           Ʉɚɤ ɩɪɚɜɢɥɨ, ɨɞɧɨɦɭ VLAN ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɨɞɧɚ ɩɨɞɫɟɬɶ. ɍɫɬɪɨɣɫɬɜɚ, 
ɧɚɯɨɞɹɳɢɟɫɹ ɜ ɪɚɡɧɵɯ VLAN, ɛɭɞɭɬ ɧɚɯɨɞɢɬɶɫɹ ɜ ɪɚɡɧɵɯ ɩɨɞɫɟɬɹɯ. ɇɨ ɜ ɬɨ 
ɠɟ ɜɪɟɦɹ VLAN ɧɟ ɩɪɢɜɹɡɚɧ ɤ ɦɟɫɬɨɩɨɥɨɠɟɧɢɸ ɭɫɬɪɨɣɫɬɜ ɢ ɩɨɷɬɨɦɭ ɭɫɬɪɨɣ-

ɫɬɜɚ, ɧɚɯɨɞɹɳɢɟɫɹ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɞɪɭɝ ɨɬ ɞɪɭɝɚ, ɜɫɟ ɪɚɜɧɨ ɦɨɝɭɬ ɛɵɬɶ ɜ ɨɞ-

ɧɨɦ VLAN ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɦɟɫɬɨɩɨɥɨɠɟɧɢɹ. 

           Ʉɚɠɞɵɣ VLAN - ɷɬɨ ɨɬɞɟɥɶɧɵɣ ɲɢɪɨɤɨɜɟɳɚɬɟɥɶɧɵɣ ɞɨɦɟɧ. ɇɚɩɪɢ-

ɦɟɪ, ɤɨɦɦɭɬɚɬɨɪ - ɷɬɨ ɭɫɬɪɨɣɫɬɜɨ 2 ɭɪɨɜɧɹ ɦɨɞɟɥɢ OSI. ȼɫɟ ɩɨɪɬɵ ɧɚ ɤɨɦɦɭ-

ɬɚɬɨɪɟ ɫ ɥɢɲɶ ɨɞɧɢɦ VLAN ɧɚɯɨɞɹɬɫɹ ɜ ɨɞɧɨɦ ɲɢɪɨɤɨɜɟɳɚɬɟɥɶɧɨɦ ɞɨɦɟɧɟ. 
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ɋɨɡɞɚɧɢɟ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ VLAN ɧɚ ɤɨɦɦɭɬɚɬɨɪɟ ɨɡɧɚɱɚɟɬ ɪɚɡɛɢɟɧɢɟ ɤɨɦ-

ɦɭɬɚɬɨɪɚ ɧɚ ɧɟɫɤɨɥɶɤɨ ɲɢɪɨɤɨɜɟɳɚɬɟɥɶɧɵɯ ɞɨɦɟɧɨɜ. ȿɫɥɢ ɨɞɢɧ ɢ ɬɨɬ ɠɟ 
VLAN ɧɚɫɬɪɨɟɧ ɧɚ ɪɚɡɧɵɯ ɤɨɦɦɭɬɚɬɨɪɚɯ, ɬɨ ɩɨɪɬɵ ɪɚɡɧɵɯ ɤɨɦɦɭɬɚɬɨɪɨɜ ɛɭ-

ɞɭɬ ɨɛɪɚɡɨɜɵɜɚɬɶ ɨɞɢɧ ɲɢɪɨɤɨɜɟɳɚɬɟɥɶɧɵɣ ɞɨɦɟɧ. Ʉɨɦɦɭɬɚɬɨɪ ɡɧɚɟɬ, ɱɬɨ 
ɤɨɦɩɶɸɬɟɪ, ɤɨɬɨɪɵɣ ɩɨɞɤɥɸɱɟɧ ɤ ɨɩɪɟɞɟɥёɧɧɨɦɭ ɩɨɪɬɭ, ɧɚɯɨɞɢɬɫɹ ɜ ɫɨɨɬ-

ɜɟɬɫɬɜɭɸɳɟɦ VLAN. Ɍɪɚɮɢɤ, ɩɪɢɯɨɞɹɳɢɣ ɧɚ ɩɨɪɬ ɨɩɪɟɞɟɥёɧɧɨɝɨ VLAN, 
ɧɢɱɟɦ ɨɫɨɛɟɧɧɵɦ ɧɟ ɨɬɥɢɱɚɟɬɫɹ ɨɬ ɬɪɚɮɢɤɚ ɞɪɭɝɨɝɨ VLAN. Ⱦɪɭɝɢɦɢ 
ɫɥɨɜɚɦɢ, ɧɢɤɚɤɨɣ ɢɧɮɨɪɦɚɰɢɢ ɨ ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ ɬɪɚɮɢɤɚ ɨɩɪɟɞɟɥёɧɧɨɦɭ 
VLAN ɜ ɧёɦ ɧɟɬ. 

Ɉɞɧɚɤɨ, ɟɫɥɢ ɱɟɪɟɡ ɩɨɪɬ ɩɪɨɯɨɞɢɬ ɬɪɚɮɢɤ ɪɚɡɧɵɯ VLAN'ɨɜ, 
ɤɨɦɦɭɬɚɬɨɪ ɞɨɥɠɟɧ ɢɯ ɪɚɡɥɢɱɚɬɶ. Ⱦɥɹ ɷɬɨɝɨ ɤɚɠɞɵɣ ɤɚɞɪ (frame) ɬɪɚɮɢɤɚ 
ɞɨɥɠɟɧ ɛɵɬɶ ɩɨɦɟɱɟɧ ɨɫɨɛɵɦ ɨɛɪɚɡɨɦ. ɉɨɦɟɬɤɚ ɞɨɥɠɧɚ ɝɨɜɨɪɢɬɶ ɨ ɬɨɦ, 
ɤɚɤɨɦɭ VLAN ɬɪɚɮɢɤ ɩɪɢɧɚɞɥɟɠɢɬ. VLAN ɦɨɝɭɬ ɛɵɬɶ ɧɚɫɬɪɨɟɧɵ ɧɚ 
ɤɨɦɦɭɬɚɬɨɪɚɯ, ɦɚɪɲɪɭɬɢɡɚɬɨɪɚɯ, ɞɪɭɝɢɯ ɫɟɬɟɜɵɯ ɭɫɬɪɨɣɫɬɜɚɯ ɢ ɧɚ ɯɨɫɬɚɯ.  

ɋɨɫɬɚɜɢɦ ɬɚɛɥɢɰɭ VLAN (ɬɚɛɥ. 4). 
Ɍɚɛɥɢɰɚ. 4. ɋɨɨɬɜɟɬɫɬɜɢɟ ɭɡɥɨɜ ɫɟɬɢ ɧɨɦɟɪɭ VLAN 

№VLAN ɂɦɹ VLAN ɉɪɢɦɟɱɚɧɢɟ 

1 default ɧɟ ɢɫɩɨɥɶɡɭɟɬɫɹ 

2 Management Ⱦɥɹ ɭɩɪɚɜɥɟɧɢɹ ɭɫɬɪɨɣɫɬɜɚɦɢ 

3 Servers Ⱦɥɹ ɫɟɪɜɟɪɧɨɣ ɮɟɪɦɵ 

4 Connection ɋɜɹɡɶ ɦɟɠɞɭ ɦɚɪɲɪɭɬɢɡɚɬɨɪɚɦɢ 

5-100 

 

Ɂɚɪɟɡɟɪɜɢɪɨɜɚɧɨ 

101 PTO Ⱦɥɹ ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɉɌɈ 

102 FEO Ⱦɥɹ ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɎЭɈ 

103 Accounting Ⱦɥɹ ɩɨɥɶɡɨɜɚɬɟɥɟɣ Ȼɭɯɝɚɥɬɟɪɢɢ 

104 Other Ⱦɥɹ ɞɪɭɝɢɯ ɩɨɥɶɡɨɜɚɬɟɥɟɣ 

Ʉɚɠɞɚɹ ɝɪɭɩɩɚ ɛɭɞɟɬ ɜɵɞɟɥɟɧɚ ɜ ɨɬɞɟɥɶɧɵɣ VLAN. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɦɵ 
ɨɝɪɚɧɢɱɢɦ ɲɢɪɨɤɨɜɟɳɚɬɟɥɶɧɵɟ ɞɨɦɟɧɵ. Ɍɚɤɠɟ ɜɜɟɞёɦ ɫɩɟɰɢɚɥɶɧɵɣ VLAN 
ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ ɭɫɬɪɨɣɫɬɜɚɦɢ. ɇɨɦɟɪɚ VLAN c 5 ɩɨ 100 ɡɚɪɟɡɟɪɜɢɪɨɜɚɧɵ ɞɥɹ 
ɞɚɥɶɧɟɣɲɟɣ ɦɨɞɟɪɧɢɡɚɰɢɢ ɫɟɬɢ.  

3.2.1. ɇɚɫɬɪɨɣɤɚ ɤɚɧɚɥɨɜ ɤɨɦɦɭɬɚɰɢɢ ɦɟɠɞɭ VLAN 

ɂɫɩɨɥɶɡɭɹ ɞɚɧɧɵɟ ɬɚɛɥɢɰ ɩɨɞɤɥɸɱɟɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɨ ɩɨɪɬɚɦ 
(ɬɚɛɥ.2), IP-ɚɞɪɟɫɨɜ (ɬɚɛɥ.3) ɢ ɫɨɨɬɜɟɬɫɬɜɢɹ ɭɡɥɨɜ ɫɟɬɢ ɧɨɦɟɪɭ VLAN (ɬɚɛɥ.4) 
ɫɨɡɞɚɞɢɦ ɜ Cisco Packet Tracer ɫɯɟɦɭ, ɩɪɢɜɟɞɟɧɧɭɸ ɧɚ ɪɢɫ. 8.    
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Ɋɢɫ. 8. ɋɯɟɦɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɫɟɬɢ 

 

Ⱦɥɹ ɭɩɨɪɹɞɨɱɢɜɚɧɢɹ ɯɨɞɚ ɪɚɛɨɬɵ ɪɚɡɛɟɪёɦ, ɱɬɨ ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ 
ɩɪɢ ɧɚɫɬɪɨɣɤɟ ɤɚɧɚɥɨɜ ɤɨɦɦɭɬɚɰɢɢ: 

1) ɇɚɫɬɪɨɢɬɶ hostname. Эɬɨ ɩɨɦɨɠɟɬ ɜ ɛɭɞɭɳɟɦ ɧɚ ɪɟɚɥɶɧɨɣ ɫɟɬɢ 
ɛɵɫɬɪɨ ɫɨɪɢɟɧɬɢɪɨɜɚɬɶɫɹ, ɝɞɟ ɜɵ ɧɚɯɨɞɢɬɟɫɶ:  
Switch(config)#hostname HOSTNAME 

 

2) ɋɨɡɞɚɬɶ ɜɫɟ VLAN ɢ ɞɚɬɶ ɢɦ ɧɚɡɜɚɧɢɟ: 
Switch(config)#vlan VLAN-NUMBER 

Switch(config-vlan)#name NAME-OF-VLAN 

 

3) ɇɚɫɬɪɨɢɬɶ ɜɫɟ access-ɩɨɪɬɵ ɢ ɡɚɞɚɬɶ ɢɦ ɢɦɹ: 
Switch(config-if)#description DESCRIPTION-OF-INTERFACE 

Switch(config-if)#switchport mode access 

Switch(config-if)#switchport access vlan VLAN-NUMBER 

 

ɍɞɨɛɧɨ ɢɧɨɝɞɚ ɛɵɜɚɟɬ ɧɚɫɬɪɚɢɜɚɬɶ ɢɧɬɟɪɮɟɣɫɵ ɫɪɚɡɭ ɨɞɧɨɣ ɤɨɦɚɧɞɨɣ: 
msk-arbat-asw3(config)#interface range FastEthernet 0/6 - 10 

msk-arbat-asw3(config-if-range)#description FEO 

msk-arbat-asw3(config-if-range)#switchport mode access  
msk-arbat-asw3(config-if-range)#switchport access vlan 102 
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4) ɇɚɫɬɪɨɢɬɶ ɜɫɟ ɬɪɚɧɤɨɜɵɟ ɩɨɪɬɵ ɢ ɡɚɞɚɬɶ ɢɦ ɢɦɹ: 
Switch(config-if)#description DESCRIPTION-OF-INTERFACE 

Switch(config-if)#switchport mode trunk 

Switch(config-if)#switchport trunk allowed vlan VLAN-NUMBERS 

 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɪɢɧɹɬɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶɸ ɫɨɡɞɚɞɢɦ ɜɫɟ Vlan ɞɥɹ 
LAN1: 
Switch#enable 

Switch#configure terminal 

Switch(config)#hostname manage1 

manage1 (config)#vlan 2 

manage1 (config-vlan)#name Management 

manage1 (config-vlan)#vlan 3 

manage1 (config-vlan)#name Servers 

 

Switch#enable 

Switch#configure terminal 

Switch(config)#hostname manage2 

manage2 (config)#vlan 2 

manage2 (config-vlan)#name Management 

manage2 (config-vlan)#vlan 3 

manage2 (config-vlan)#name Servers 

manage2 (config-vlan)#vlan 101 

manage2 (config-vlan)#name PTO 

manage2 (config-vlan)#vlan 102 

manage2 (config-vlan)#name FEO 

manage2 (config-vlan)#vlan 103 

manage2 (config-vlan)#name Accounting 

 

Switch#enable 

Switch#configure terminal 

Switch(config)#hostname manage12 

manage12 (config)#vlan 2 

manage12 (config-vlan)#name Management 

manage12 (config-vlan)#vlan 3 

manage12 (config-vlan)#name Servers 

manage12 (config-vlan)#vlan 101 

manage12 (config-vlan)#name PTO 

manage12 (config-vlan)#vlan 102 

manage12 (config-vlan)#name FEO 

manage2 (config-vlan)#vlan 103 

manage2 (config-vlan)#name Accounting 

 

ɋɨɡɞɚɞɢɦ ɜɫɟ Vlan ɞɥɹ LAN2: 
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Switch#enable 

Switch#configure terminal 

Switch(config)#hostname manage3 

manage3 (config)#vlan 2 

manage3 (config-vlan)#name Management 

manage3 (config-vlan)#vlan 101 

manage3 (config-vlan)#name PTO 

manage3 (config-vlan)#vlan 102 

manage3 (config-vlan)#name FEO 

manage3 (config-vlan)#vlan 103 

manage3 (config-vlan)#name Accounting 

 

ɋɨɡɞɚɞɢɦ ɜɫɟ Vlan ɞɥɹ LAN3: 

Switch#enable 

Switch#configure terminal 

Switch(config)#hostname manage4 

manage4 (config)#vlan 2 

manage4 (config-vlan)#name Management 

manage4 (config-vlan)#vlan 103 

manage4 (config-vlan)#name Accounting 

manage4 (config-vlan)#vlan 104 

manage4 (config-vlan)#name Other 

 

3.2.2. ɇɚɫɬɪɨɣɤɚ ɩɨɪɬɨɜ ɞɨɫɬɭɩɚ (access) 

Access port (ɩɨɪɬ ɞɨɫɬɭɩɚ) - ɤ ɧɟɦɭ ɩɨɞɤɥɸɱɚɸɬɫɹ, ɤɚɤ ɩɪɚɜɢɥɨ, 
ɤɨɧɟɱɧɵɟ ɭɡɥɵ. Ɍɪɚɮɢɤ ɦɟɠɞɭ ɷɬɢɦ ɩɨɪɬɨɦ ɢ ɭɫɬɪɨɣɫɬɜɨɦ ɧɟ ɬɟɝɢɪɨɜɚɧɧɵɣ. 
Ɂɚ ɤɚɠɞɵɦ access-ɩɨɪɬɨɦ ɡɚɤɪɟɩɥёɧ ɨɩɪɟɞɟɥёɧɧɵɣ VLAN. ȼɟɫɶ ɬɪɚɮɢɤ, 
ɩɪɢɯɨɞɹɳɢɣ ɧɚ ɷɬɨɬ ɩɨɪɬ ɨɬ ɤɨɧɟɱɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ, ɩɨɥɭɱɚɟɬ ɦɟɬɤɭ ɷɬɨɝɨ 
VLAN, ɚ ɢɫɯɨɞɹɳɢɣ ɭɯɨɞɢɬ ɛɟɡ ɦɟɬɤɢ. 

ɇɚɫɬɪɨɢɦ ɩɨɪɬɵ Access ɧɚ manage1, manage2, manage12, manage3, 
manage4, ɞɥɹ ɷɬɨɝɨ ɡɚɯɨɞɢɦ ɧɚ ɜɤɥɚɞɤɭ CLI ɜ ɨɤɧɟ ɭɩɪɚɜɥɟɧɢɹ, ɩɟɪɟɜɨɞɢɦ 
ɤɨɦɦɭɬɚɬɨɪ ɜ ɪɟɠɢɦ ɝɥɨɛɚɥɶɧɨɣ ɤɨɧɮɢɝɭɪɚɰɢɢ ɢ ɧɚɛɢɪɚɟɦ ɜ ɤɨɦɚɧɞɧɨɣ 
ɫɬɪɨɤɟ: 

1) Ⱦɥɹ manage1: 

manage1(config)#interface FastEthernet0/1 

manage1 (config-if)#description Servers 

manage1 (config-if)#switchport mode access 

manage1 (config-if)#switchport access vlan 3 

manage1 (config)#interface FastEthernet0/2 

manage1 (config-if)#description Servers 

manage1 (config-if)#switchport access vlan 3 

manage1 (config-if)#switchport mode access 

manage1 (config)#interface FastEthernet0/3 

manage1 (config-if)#description Servers 
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manage1 (config-if)#switchport access vlan 3 

manage1 (config-if)#switchport mode access 

manage1 (config)#interface FastEthernet0/4 

manage1 (config-if)#description Servers 

manage1 (config-if)#switchport access vlan 3 

manage1 (config-if)#switchport mode access 

2) Ⱦɥɹ manage2: 

manage2 (config)#interface FastEthernet0/1 

manage2 (config-if)#description PTO 

manage2 (config-if)#switchport access vlan 101 

manage2 (config-if)#switchport mode access 

manage2 (config)#interface FastEthernet0/6 

manage2 (config-if)#description FEO 

manage2 (config-if)#switchport access vlan 102 

manage2 (config-if)#switchport mode access 

manage2 (config)#interface FastEthernet0/7 

manage2 (config-if)#description FEO 

manage2 (config-if)#switchport access vlan 102 

manage2 (config-if)#switchport mode access 

manage2 (config)#interface FastEthernet0/11 

manage2 (config-if)#description Accounting 

manage2 (config-if)#switchport access vlan 103 

manage2 (config-if)#switchport mode access 

3)  Ⱦɥɹ manage3: 

manage3 (config)#interface FastEthernet0/1 

manage3 (config-if)#description PTO 

manage3 (config-if)#switchport access vlan 101 

manage3 (config-if)#switchport mode access 

manage3 (config)#interface FastEthernet0/2 

manage3 (config-if)#description PTO 

manage3 (config-if)#switchport access vlan 101 

manage3 (config-if)#switchport mode access 

manage3 (config)#interface FastEthernet0/6 

manage3 (config-if)#description FEO 

manage3 (config-if)#switchport access vlan 102 

manage3 (config-if)#switchport mode access 

manage3 (config)#interface FastEthernet0/11 

manage3 (config-if)#description Accounting 

manage3 (config-if)#switchport access vlan 103 

manage3 (config-if)#switchport mode access 

4) Ⱦɥɹ manage4: 

manage4 (config)#interface FastEthernet0/11 

manage4 (config-if)#description Accounting 

manage4 (config-if)#switchport access vlan 103 
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manage4 (config-if)#switchport mode access 

manage4 (config)#interface FastEthernet0/16 

manage4 (config-if)#description Other 

manage4 (config-if)#switchport access vlan 104 

manage4 (config-if)#switchport mode access 

manage4 (config)#interface FastEthernet0/17 

manage4 (config-if)#description Other 

manage4 (config-if)#switchport access vlan 104 

manage4 (config-if)#switchport mode access 

manage4 (config)#interface FastEthernet0/18 

manage4 (config-if)#description Other 

manage4 (config-if)#switchport access vlan 104 

manage4 (config-if)#switchport mode access 

 

ɉɪɨɢɡɜɟɞɟɦ ɩɪɨɜɟɪɤɭ ɫɜɹɡɢ ɦɟɠɞɭ ɭɡɥɚɦɢ ɫɟɬɢ ɨɬɧɨɫɹɳɢɦɢɫɹ ɤ ɨɞɧɨɦɭ 
VLAN, ɧɚɩɪɢɦɟɪ, ɦɟɠɞɭ ɊɌɈ2 ɢ ɊɌɈ3 ɢɫɩɨɥɶɡɭɹ ɤɨɦɚɧɞɭ ping (ɪɢɫ. 9). 
ɋɥɟɞɭɟɬ ɨɫɨɛɨ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɩɢɧɝɨɜɚɧɢɟ ɩɪɨɯɨɞɢɬ ɬɨɥɶɤɨ ɦɟɠɞɭ ɯɨɫɬɚɦɢ, 
ɨɬɧɨɫɹɳɢɦɢɫɹ ɤ ɨɞɧɨɦɭ VLAN, ɯɨɫɬɵ ɩɪɢɧɚɞɥɟɠɚɳɢɟ ɪɚɡɧɵɦ VLAN ɧɟ 
ɦɨɝɭɬ ɨɛɦɟɧɢɜɚɬɶɫɹ ɦɟɠɞɭ ɫɨɛɨɣ ɞɚɧɧɵɦɢ ɛɟɡ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɧɚɫɬɪɨɟɤ ɢ 
ɩɨɞɤɥɸɱɟɧɢɹ ɤ ɦɚɪɲɪɭɬɢɡɚɬɨɪɭ.  

 
Ɋɢɫ. 9. ȼɵɩɨɥɧɟɧɢɟ ɤɨɦɚɧɞɵ ping ɨɬ ɊɌɈ2 ɤ ɊɌɈ3 

 

3.2.3.  ɇɚɫɬɪɨɣɤɚ trunk-ɩɨɪɬɨɜ  
ɇɚɫɬɪɨɢɦ trunk ɩɨɪɬ ɦɟɠɞɭ ɬɪɟɦɹ ɤɨɦɦɭɬɚɬɨɪɚɦɢ: manage1, manage2 ɢ 

manage12. ɉɪɨɩɢɲɟɦ ɫɪɚɡɭ ɜɫɟ VLAN ɫɜɹɡɚɧɧɵɟ ɫ interface Gigabit 
Ethernet1/1:  
manage1 (config)#interface GigabitEthernet1/1 
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manage1 (config-if)#description manage12 

manage1 (config-if)#switchport trunk allowed vlan 2,101-104 

manage1 (config-if)#switchport mode trunk 

 

ɇɚ ɫɚɦɨɦ ɞɟɥɟ, ɞɨɫɬɚɬɨɱɧɨ ɤɨɦɚɧɞɵ #switchport mode trunk, ɱɬɨɛɵ 
ɱɟɪɟɡ ɷɬɨɬ ɩɨɪɬ ɭɠɟ ɩɨɲɥɢ ɬɟɝɢɪɨɜɚɧɧɵɟ ɤɚɞɪɵ ɜɫɟɯ VLAN, ɩɨɬɨɦɭ ɱɬɨ ɩɨ 
ɭɦɨɥɱɚɧɢɸ trunk ɩɨɪɬ ɩɪɨɩɭɫɤɚɟɬ ɜɫё. Ɉɞɧɚɤɨ, ɩɪɢ ɚɞɦɢɧɢɫɬɪɢɪɨɜɚɧɢɢ ɫɟɬɢ 
ɜɚɠɧɨ, ɱɬɨɛɵ ɱɟɪɟɡ ɧɟɟ ɩɪɨɯɨɞɢɥɨ ɬɨɥɶɤɨ ɬɨ, ɱɬɨ ɪɚɡɪɟɲɟɧɨ 
ɚɞɦɢɧɢɫɬɪɚɬɨɪɨɦ. Ʉɚɤ ɬɨɥɶɤɨ ɩɨɫɬɭɩɚɟɬ ɤɨɦɚɧɞɚ switchport trunk allowed vlan 
101, ɱɟɪɟɡ ɩɨɪɬ ɧɟ ɩɪɨɣɞёɬ ɤɚɞɪ ɧɢɤɚɤɢɯ VLAN, ɤɪɨɦɟ 101 (VLAN 1 
ɩɪɨɯɨɞɢɬ ɩɨ ɭɦɨɥɱɚɧɢɸ ɢ ɧɟ ɬɟɝɢɪɨɜɚɧɧɵɦ). Ɍɚɤɢɦ ɨɛɪɚɡɨɦ: 

1) Access ɩɨɪɬ - ɩɪɢɧɢɦɚɟɬ ɢ ɨɬɩɪɚɜɥɹɟɬ ɬɨɥɶɤɨ ɧɟ ɬɟɝɢɪɨɜɚɧɧɵɣ 
ɬɪɚɮɢɤ. ɉɚɤɟɬɵ, ɩɨɦɟɱɟɧɧɵɟ ɤɚɤɢɦ-ɥɢɛɨ ɬɟɝɨɦ, ɨɬɛɪɚɫɵɜɚɸɬɫɹ, ɞɚɠɟ ɟɫɥɢ 
ɨɧɢ ɩɪɢɧɚɞɥɟɠɚɬ ɬɨɦɭ ɠɟ VLAN, ɜ ɤɨɬɨɪɨɦ ɧɚɯɨɞɢɬɫɹ ɷɬɨɬ ɩɨɪɬ. 

2) trunk-ɩɨɪɬ, ɩɨ ɭɦɨɥɱɚɧɢɸ ɩɪɨɩɭɫɤɚɟɬ ɜɟɫɶ ɬɪɚɮɢɤ, ɧɟɜɚɠɧɨ ɟɫɬɶ ɬɟɝ 
ɢɥɢ ɧɟɬ.    

ɉɪɢɦɟɱɚɧɢɟ. Ɉɞɧɚɤɨ ɤɨɦɚɧɞɨɣ: switchport trunk allowed vlan 2,101,104 - 
ɦɨɠɧɨ ɡɚɩɪɟɬɢɬɶ ɜɫɟ VLAN ɤɪɨɦɟ 2, 101 ɢ 104. Ɍɚɤɠɟ ɢ ɩɚɤɟɬɵ ɧɟ 
ɬɟɝɢɪɨɜɚɧɧɨɝɨ VLAN ɩɪɨɣɬɢ ɱɟɪɟɡ ɬɚɤɨɣ ɩɨɪɬ ɧɟ ɫɦɨɝɭɬ, ɟɫɥɢ ɹɜɧɨ ɧɟ 
ɪɚɡɪɟɲɢɬɶ ɢɦ ɷɬɨ ɞɟɥɚɬɶ ɤɨɦɚɧɞɨɣ: switchport trunk allowed vlan add 1. 

ɉɟɪɟɯɨɞɢɦ ɤ manage2. ɇɚ ɧёɦ ɧɟɨɛɯɨɞɢɦɨ ɧɚɫɬɪɨɢɬɶ ɩɨɪɬɵ: 
manage2 (config)#interface GigabitEthernet1/1 

manage2 (config-if)#description manage12 

manage2 (config-if)#switchport trunk allowed vlan 2,101-104 

manage2 (config-if)#switchport mode trunk 

 

ɇɚɫɬɪɨɢɦ ɩɨɪɬɵ ɧɚ manage12: 
manage12(config)#interface GigabitEthernet1/1 

manage12 (config-if)# manage1 

manage12 (config-if)#switchport trunk allowed vlan 2,101,104 

manage12 (config-if)#switchport mode trunk 

manage12(config)#interface GigabitEthernet1/2 

manage12 (config-if)# manage2 

manage12 (config-if)switchport trunk allowed vlan 2,101,104 

manage12 (config-if)switchport mode trunk 

 

 Ⱦɥɹ ɨɪɝɚɧɢɡɚɰɢɢ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɦɟɠɞɭ ɯɨɫɬɚɦɢ, ɩɪɢɧɚɞɥɟɠɚɳɢɦɢ 
ɪɚɡɥɢɱɧɵɦ VLAN ɧɭɠɧɨ ɧɚɫɬɪɨɢɬɶ ɫɟɬɶ ɭɩɪɚɜɥɟɧɢɹ. ȼ ɫɥɭɱɚɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
cisco ɷɦɭɥɹɬɨɪɚ ɷɬɨɝɨ ɧɟ ɩɨɬɪɟɛɭɟɬɫɹ (ɧɚɫɬɪɨɣɤɢ ɨɫɭɳɟɫɬɜɥɹɸɬɫɹ ɱɟɪɟɡ ɨɤɧɨ 
ɊɌ), ɨɞɧɚɤɨ, ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɪɟɚɥɶɧɨɣ ɫɟɬɢ ɷɬɨ ɧɟɨɛɯɨɞɢɦɨ. ɋɨɡɞɚɞɢɦ 
ɢɧɬɟɪɮɟɣɫ ɢ ɭɤɚɠɟɦ ɧɨɦɟɪ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ VLAN. Ⱥ ɞɚɥɟɟ ɫ ɧɢɦ ɦɨɠɧɨ 
ɪɚɛɨɬɚɬɶ, ɤɚɤ ɫ ɫɚɦɵɦ ɨɛɵɱɧɵɦ ɮɢɡɢɱɟɫɤɢɦ ɢɧɬɟɪɮɟɣɫɨɦ. ɇɚɫɬɪɨɢɦ IP-

ɚɞɪɟɫ ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ (ɪɢɫ. 8):  
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1) manage12 

manage12(config)#interface vlan 2 

manage12 (config-if)#description Management 
manage12 (config-if)#ip address 192.168.13.12  255.255.255.248 

manage12#write memory 

 

2) manage1 

manage1 (config)#interface vlan 2 

manage1 (config-if)#description Management 
manage1 (config-if)#ip address 192.168.13.10  255.255.255.248 

 

3) manage2 

manage2 (config)#interface vlan 2 

manage2 (config-if)#description Management 
manage2 (config-if)#ip address 192.168.13.11  255.255.255.248 

 

4) manage3 

manage3 (config)#interface vlan 2 

manage3 (config-if)#description Management 
manage3 (config-if)#ip address 192.168.13.18  255.255.255.248 

 

5) manage4 

manage4 (config)#interface vlan 2 

manage4 (config-if)#description Management 
manage4 (config-if)#ip address 192.168.13.26  255.255.255.248 

 

3.2.4.  ɇɚɫɬɪɨɣɤɚ ɤɚɧɚɥɨɜ ɤɨɦɦɭɬɚɰɢɢ ɦɟɠɞɭ VLAN 

ɇɚ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɭɫɬɪɨɣɫɬɜɚ ɪɚɡɥɢɱɧɵɯ VLAN ɧɟ ɦɨɝɭɬ ɨɛɦɟɧɢɜɚɬɶ-

ɫɹ ɞɚɧɧɵɦɢ. Ⱦɥɹ ɦɚɪɲɪɭɬɢɡɚɰɢɢ ɦɟɠɞɭ VLAN ɛɭɞɟɦ ɢɫɩɨɥɶɡɨɜɚɬɶ ɪɨɭɬɟɪ 
cisco 2811. ɂɧɵɦɢ ɫɥɨɜɚɦɢ, ɨɧ ɛɭɞɟɬ ɬɟɪɦɢɧɢɪɨɜɚɬɶ (ɫɨɟɞɢɧɹɬɶ) ɯɨɫɬɵ, 
ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɜ ɪɚɡɧɵɯ VLAN. ȼ ɦɚɪɲɪɭɬɢɡɚɬɨɪɟ ɤɚɞɪɵ ɢɧɤɚɩɫɭɥɢɪɭɸɬɫɹ, 
ɬ.ɟ. ɢɡ ɧɢɯ ɢɡɜɥɟɤɚɸɬɫɹ IP-ɩɚɤɟɬɵ, ɚ ɡɚɝɨɥɨɜɤɢ ɤɚɧɚɥɶɧɨɝɨ ɭɪɨɜɧɹ 
ɨɬɛɪɚɫɵɜɚɸɬɫɹ. ȼɧɚɱɚɥɟ ɧɚɫɬɪɨɢɦ ɤɨɦɦɭɬɚɬɨɪɵ manage12, manage3, 

manage4. ɇɚ ɧɢɯ ɧɭɠɧɨ ɧɚɫɬɪɨɢɬɶ trunk ɩɨɪɬ ɜ ɫɬɨɪɨɧɭ ɦɚɪɲɪɭɬɢɡɚɬɨɪɚ 

(ɪɢɫ.3): 

1) Ⱦɥɹ manage12 

manage12 (config)#interface FastEthernet0/24 

manage12 (config-if)# description Marsh1 

manage12 (config-if)# switchport trunk allowed vlan 2-3,101-104 

manage12 (config-if)# switchport mode trunk 

 

 

2) Ⱦɥɹ manage3 

manage3 (config)#interface FastEthernet0/24 
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manage3 (config-if)# description Marsh1 

manage3 (config-if)# switchport trunk allowed vlan 2-3,101-104 

manage3 (config-if)# switchport mode trunk 

 

3) Ⱦɥɹ manage4 

manage4 (config)#interface FastEthernet0/24 

manage4 (config-if)# description Marsh1 

manage4 (config-if)# switchport trunk allowed vlan 2-3,101-104 

manage4 (config-if)# switchport mode trunk 

 

ɉɟɪɟɯɨɞɢɦ ɜ ɪɟɠɢɦ ɧɚɫɬɪɨɣɤɢ ɢɧɬɟɪɮɟɣɫɚ ɦɚɪɲɪɭɬɢɡɚɬɨɪɨɜ, 
ɨɛɪɚɳёɧɧɵɯ ɜ ɥɨɤɚɥɶɧɭɸ ɫɟɬɶ ɢ ɜɤɥɸɱɚɟɦ ɢɯ, ɬɚɤ ɤɚɤ ɩɨ ɭɦɨɥɱɚɧɢɸ ɨɧɢ 
ɧɚɯɨɞɹɬɫɹ ɜ ɫɨɫɬɨɹɧɢɢ Administratively down (ɜɵɤɥɸɱɟɧɨ): 

1) Ⱦɥɹ Marsh1 

Marsh1(config)#interface FastEthernet 0/0 

Marsh1 (config-if)#no shutdown  
 

2) Ⱦɥɹ Marsh2 

Marsh2(config)#interface FastEthernet 0/0 

Marsh2 (config-if)#no shutdown  
 

3) Ⱦɥɹ Marsh3 

Marsh3(config)#interface FastEthernet 0/0 

Marsh3 (config-if)#no shutdown  
 

ɋɨɡɞɚɞɢɦ ɜɢɪɬɭɚɥɶɧɵɣ ɢɧɬɟɪɮɟɣɫ -sub-interface.  Ⱦɥɹ ɷɬɨɝɨ ɫɥɟɞɭɟɬ 
ɭɤɚɡɚɬɶ ɮɢɡɢɱɟɫɤɢɣ ɢɧɬɟɪɮɟɣɫ, ɤ ɤɨɬɨɪɨɦɭ ɩɨɞɤɥɸɱɟɧɚ ɧɭɠɧɚɹ ɫɟɬɶ, ɚ ɩɨɫɥɟ 
ɬɨɱɤɢ ɧɭɠɧɨ ɩɨɫɬɚɜɢɬɶ ɧɟɤɢɣ ɭɧɢɤɚɥɶɧɵɣ ɢɞɟɧɬɢɮɢɤɚɬɨɪ ɷɬɨɝɨ ɜɢɪɬɭɚɥɶɧɨɝɨ 
ɢɧɬɟɪɮɟɣɫɚ. 

Switch (config)#interface fa0/0.2 

 

 ɉɪɢɦɟчɚɧɢɟ. Дɥɹ ɭɞɨɛɫɬɜɚ, ɨɛɵчɧɨ ɧɨɦɟɪ ɫɚɛɢɧɬɟɪɮɟɣɫɚ ɞɟɥɚɸɬ 
ɚɧɚɥɨɝɢчɧɵɦ ɧɨɦɟɪɭ VLAN, ɤɨɬɨɪɵɣ ɨɧ ɬɟɪɦɢɧɢɪɭɟɬ.  

ɋɥɟɞɭɸɳɟɣ ɤɨɦɚɧɞɨɣ ɨɛɨɡɧɚɱɢɦ, ɱɬɨ ɤɚɞɪɵ, ɢɫɯɨɞɹɳɢɟ ɢɡ ɷɬɨɝɨ 
ɜɢɪɬɭɚɥɶɧɨɝɨ ɢɧɬɟɪɮɟɣɫɚ, ɛɭɞɭɬ ɩɨɦɟɱɟɧɵ ɬɟɝɨɦ 2-ɝɨ VLAN. Ⱥ ɤɚɞɪɵ, 
ɜɯɨɞɹɳɢɟ ɧɚ ɮɢɡɢɱɟɫɤɢɣ ɢɧɬɟɪɮɟɣɫ FastEthernet0/0 ɫ ɬɟɝɨɦ ɷɬɨɝɨ VLAN, 
ɛɭɞɭɬ ɩɪɢɧɹɬɵ ɜɢɪɬɭɚɥɶɧɵɦ ɢɧɬɟɪɮɟɣɫɨɦ FastEthernet0/0.2.  

Switch (config-subif)#encapsulation dot1Q 2 

 

Ɉɩɪɟɞɟɥɢɦ IP-ɚɞɪɟɫ. Эɬɨɬ ɚɞɪɟɫ ɛɭɞɟɬ ɲɥɸɡɨɦ ɩɨ ɭɦɨɥɱɚɧɢɸ (default 
gateway) ɞɥɹ ɜɫɟɯ ɭɫɬɪɨɣɫɬɜ ɜ ɷɬɨɦ VLAN.  

Switch (config-if)#ip address ɯɯɯɯ. ɯɯɯɯ. ɯɯɯɯ. ɯɯɯɯ. 255.255.255.248 

 

1) Ⱦɥɹ Marsh1 
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Marsh1 (config)#interface fa0/0.2 

Marsh1 (config-subif)#description Management 
Marsh1 (config-subif)#encapsulation dot1Q 2 

Marsh1 (config-if)#ip address 192.168.13.9 255.255.255.248 

 

Ⱥɧɚɥɨɝɢɱɧɵɦ ɨɛɪɚɡɨɦ ɧɚɫɬɪɨɢɦ VLAN 3,101-103:  
Marsh1(config)#interface FastEthernet0/0.101 

Marsh1 (config-if)#description PTO 

Marsh1 (config-if)#encapsulation dot1Q 101 

Marsh1 (config-if)#ip address 192.168.13.9 255.255.255.248 

 

Marsh1 (config)#interface FastEthernet0/0.3 

Marsh1 (config- subif)#description Servers 

Marsh1 (config- subif)#encapsulation dot1Q 3 

Marsh1 (config- subif)#ip address 192.168.13.1 255.255.255.248 

 

Marsh1 (config)#interface FastEthernet0/0.101 

Marsh1 (config- subif)#description PTO 

Marsh1 (config- subif)#encapsulation dot1Q 101 

Marsh1 (config- subif)#ip address 192.168.13.33 255.255.255.248 

 

Marsh1 (config)#interface FastEthernet0/0.102 

Marsh1 (config- subif)#description FEO 

Marsh1 (config- subif)#encapsulation dot1Q 102 

Marsh1 (config- subif)#ip address 192.168.13.49 255.255.255.248 

 

Marsh1 (config)#interface FastEthernet0/0.103 

Marsh1 (config- subif)#description Accounting 

Marsh1 (config- subif)#encapsulation dot1Q 103 

Marsh1 (config- subif)#ip address 192.168.13.65 255.255.255.248 

 

Ⱦɚɥɟɟ ɩɨ ɚɧɚɥɨɝɢɢ ɧɚɫɬɪɨɢɦ ɦɚɪɲɪɭɬɢɡɚɬɨɪɵ LAN2 ɢ LAN3: 
Marsh2 (config)#interface fa0/0.2 

Marsh2 (config-subif)#description Management 
Marsh2 (config-subif)#encapsulation dot1Q 2 

Marsh2 (config-if)#ip address 192.168.13.17 255.255.255.248 

 

Marsh2(config)#interface FastEthernet0/0.101 

Marsh2 (config-if)#description PTO 

Marsh2 (config-if)#encapsulation dot1Q 101 

Marsh2 (config-if)#ip address 192.168.13.41 255.255.255.248 

 

Marsh2 (config)#interface FastEthernet0/0.102 

Marsh2 (config- subif)#description FEO 
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Marsh2 (config- subif)#encapsulation dot1Q 102 

Marsh2 (config- subif)#ip address 192.168.13.57 255.255.255.248 

 

Marsh2 (config)#interface FastEthernet0/0.103 

Marsh2 (config- subif)#description Accounting 

Marsh2 (config- subif)#encapsulation dot1Q 103 

Marsh2 (config- subif)#ip address 192.168.13.73 255.255.255.248 

 

Marsh3 (config)#interface fa0/0.2 

Marsh3 (config-subif)#description Management 
Marsh3 (config-subif)#encapsulation dot1Q 2 

Marsh3 (config-if)#ip address 192.168.13.25 255.255.255.248 

 

Marsh3 (config)#interface FastEthernet0/0.103 

Marsh3 (config- subif)#description Accounting 

Marsh3 (config- subif)#encapsulation dot1Q 103 

Marsh3 (config- subif)#ip address 192.168.13.81 255.255.255.248 

 

Marsh3 (config)#interface FastEthernet0/0.104 

Marsh3 (config- subif)#description Other 
Marsh3 (config- subif)#encapsulation dot1Q 104 

Marsh3 (config- subif)#ip address 192.168.13.89 255.255.255.248 

 

3.3. ɇɚɫɬɪɨɣɤɚ ɦɚɪɲɪɭɬɢɡɚɰɢɢ ɦɟɠɞɭ LAN 

ɉɪɨɬɨɤɨɥɵ ɦɚɪɲɪɭɬɢɡɚɰɢɢ - ɷɬɨ ɩɪɚɜɢɥɚ, ɩɨ ɤɨɬɨɪɵɦ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 
ɨɛɦɟɧ ɢɧɮɨɪɦɚɰɢɢ ɨ ɩɭɬɹɯ ɩɟɪɟɞɚɱɢ ɩɚɤɟɬɨɜ ɦɟɠɞɭ ɦɚɪɲɪɭɬɢɡɚɬɨɪɚɦɢ. 
ɉɪɨɬɨɤɨɥɵ ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɜɪɟɦɟɧɟɦ ɫɯɨɞɢɦɨɫɬɢ, ɩɨɬɟɪɹɦɢ ɢ ɦɚɫɲɬɚɛɢɪɭ-

ɟɦɨɫɬɶɸ. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɢɫɩɨɥɶɡɭɟɬɫɹ ɧɟɫɤɨɥɶɤɨ ɩɪɨɬɨɤɨɥɨɜ ɦɚɪɲɪɭɬɢ-

ɡɚɰɢɢ. Ɉɞɧɚ ɢɡ ɝɥɚɜɧɵɯ ɡɚɞɚɱ ɦɚɪɲɪɭɬɢɡɚɬɨɪɚ ɫɨɫɬɨɢɬ ɜ ɨɩɪɟɞɟɥɟɧɢɢ 
ɧɚɢɥɭɱɲɟɝɨ ɩɭɬɢ ɤ ɡɚɞɚɧɧɨɦɭ ɚɞɪɟɫɚɬɭ. Ɇɚɪɲɪɭɬɢɡɚɬɨɪ ɨɩɪɟɞɟɥɹɟɬ ɩɭɬɢ 
(ɦɚɪɲɪɭɬɵ) ɤ ɚɞɪɟɫɚɬɚɦ ɢɥɢ ɢɡ ɫɬɚɬɢɱɟɫɤɨɣ ɤɨɧɮɢɝɭɪɚɰɢɢ, ɜɜɟɞёɧɧɨɣ 
ɚɞɦɢɧɢɫɬɪɚɬɨɪɨɦ, ɢɥɢ ɞɢɧɚɦɢɱɟɫɤɢ ɧɚ ɨɫɧɨɜɚɧɢɢ ɦɚɪɲɪɭɬɧɨɣ ɢɧɮɨɪɦɚɰɢɢ, 
ɩɨɥɭɱɟɧɧɨɣ ɨɬ ɞɪɭɝɢɯ ɦɚɪɲɪɭɬɢɡɚɬɨɪɨɜ. Ɇɚɪɲɪɭɬɢɡɚɬɨɪɵ ɨɛɦɟɧɢɜɚɸɬɫɹ 
ɦɚɪɲɪɭɬɧɨɣ ɢɧɮɨɪɦɚɰɢɟɣ ɫ ɩɨɦɨɳɶɸ ɩɪɨɬɨɤɨɥɨɜ ɦɚɪɲɪɭɬɢɡɚɰɢɢ.  

Ɇɚɪɲɪɭɬɢɡɚɬɨɪ ɯɪɚɧɢɬ ɬɚɛɥɢɰɵ ɦɚɪɲɪɭɬɨɜ ɜ ɨɩɟɪɚɬɢɜɧɨɣ ɩɚɦɹɬɢ. 
Ɍɚɛɥɢɰɚ ɦɚɪɲɪɭɬɨɜ - ɷɬɨ ɫɩɢɫɨɤ ɧɚɢɥɭɱɲɢɯ ɢɡɜɟɫɬɧɵɯ ɞɨɫɬɭɩɧɵɯ 
ɦɚɪɲɪɭɬɨɜ. Ɇɚɪɲɪɭɬɢɡɚɬɨɪ ɢɫɩɨɥɶɡɭɟɬ ɷɬɭ ɬɚɛɥɢɰɭ ɞɥɹ ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɹ 
ɤɭɞɚ ɧɚɩɪɚɜɥɹɬɶ ɩɚɤɟɬ. ȼ ɫɥɭɱɚɟ ɫɬɚɬɢɱɟɫɤɨɣ ɦɚɪɲɪɭɬɢɡɚɰɢɢ ɚɞɦɢɧɢɫɬɪɚɬɨɪ 
ɜɪɭɱɧɭɸ ɨɩɪɟɞɟɥɹɟɬ ɦɚɪɲɪɭɬɵ ɤ ɫɟɬɹɦ ɧɚɡɧɚɱɟɧɢɹ. 

ȼ ɫɥɭɱɚɟ ɞɢɧɚɦɢɱɟɫɤɨɣ ɦɚɪɲɪɭɬɢɡɚɰɢɢ – ɦɚɪɲɪɭɬɢɡɚɬɨɪɵ ɫɥɟɞɭɸɬ 
ɩɪɚɜɢɥɚɦ, ɨɩɪɟɞɟɥɹɟɦɵɦ ɩɪɨɬɨɤɨɥɚɦɢ ɦɚɪɲɪɭɬɢɡɚɰɢɢ ɞɥɹ ɨɛɦɟɧɚ 
ɢɧɮɨɪɦɚɰɢɟɣ ɨ ɦɚɪɲɪɭɬɚɯ ɢ ɜɵɛɨɪɚ ɥɭɱɲɟɝɨ ɩɭɬɢ. 

ɋɬɚɬɢɱɟɫɤɢɟ ɦɚɪɲɪɭɬɵ ɧɟ ɦɟɧɹɸɬɫɹ ɫɚɦɢɦ ɦɚɪɲɪɭɬɢɡɚɬɨɪɨɦ. 
Ⱦɢɧɚɦɢɱɟɫɤɢɟ ɦɚɪɲɪɭɬɵ ɢɡɦɟɧɹɸɬɫɹ ɫɚɦɢɦ ɦɚɪɲɪɭɬɢɡɚɬɨɪɨɦ 
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ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɩɪɢ ɩɨɥɭɱɟɧɢɢ ɢɧɮɨɪɦɚɰɢɢ ɨ ɫɦɟɧɟ ɦɚɪɲɪɭɬɨɜ ɨɬ ɫɨɫɟɞɧɢɯ 
ɦɚɪɲɪɭɬɢɡɚɬɨɪɨɜ. ɋɬɚɬɢɱɟɫɤɚɹ ɦɚɪɲɪɭɬɢɡɚɰɢɹ ɩɨɬɪɟɛɥɹɟɬ ɦɚɥɨ 
ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ ɪɟɫɭɪɫɨɜ ɢ ɩɨɥɟɡɧɚ ɜ ɫɟɬɹɯ, ɤɨɬɨɪɵɟ ɧɟ ɢɦɟɸɬ ɧɟɫɤɨɥɶɤɢɯ 
ɩɭɬɟɣ ɤ ɚɞɪɟɫɚɬɭ ɧɚɡɧɚɱɟɧɢɹ. ȿɫɥɢ ɨɬ ɦɚɪɲɪɭɬɢɡɚɬɨɪɚ ɤ ɦɚɪɲɪɭɬɢɡɚɬɨɪɭ 
ɟɫɬɶ ɬɨɥɶɤɨ ɨɞɢɧ ɩɭɬɶ, ɬɨ ɱɚɫɬɨ ɢɫɩɨɥɶɡɭɸɬ ɫɬɚɬɢɱɟɫɤɭɸ ɦɚɪɲɪɭɬɢɡɚɰɢɸ. 

 

3.3.1. ɇɚɫɬɪɨɣɤɚ ɫɬɚɬɢɱɟɫɤɨɣ ɦɚɪɲɪɭɬɢɡɚɰɢɢ 

ɇɚ Marsh1, Marsh2, Marsh3 ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɜɚ ɢɧɬɟɪɮɟɣɫɚ, ɤ ɨɞɧɨɦɭ (FE0/0) 

ɭɠɟ ɩɨɞɤɥɸɱɟɧɚ ɧɚɲɚ ɥɨɤɚɥɶɧɚɹ ɫɟɬɶ, ɚ ɜɬɨɪɨɣ (FE0/1) ɛɭɞɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ 
ɞɥɹ ɜɵɯɨɞɚ ɜ ɢɧɬɟɪɧɟɬ ɢ ɞɥɹ ɩɨɞɤɥɸɱɟɧɢɹ ɨɮɢɫɨɜ ɦɟɠɞɭ ɫɨɛɨɣ.  
ɋɨɡɞɚɞɢɦ ɫɚɛ-ɢɧɬɟɪɮɟɣɫɵ, ɜɵɞɟɥɢɜ ɞɥɹ ɫɜɹɡɢ 4-ɨɣ VLAN, IP-ɚɞɪɟɫɚ ɛɟɪёɦ ɢɡ 

IP-ɩɥɚɧɚ (ɬɚɛɥ.3).  

1) Marsh1 (config)#interface FastEthernet0/1.4 

Marsh1 (config- subif)#description Connection 

Marsh1 (config- subif)#encapsulation dot1Q 4 

Marsh1 (config- subif)#ip address 192.168.13.98 255.255.255.248 

 

2) Marsh2 (config)#interface FastEthernet0/1.4 

Marsh2 (config- subif)#description Connection 

Marsh2 (config- subif)#encapsulation dot1Q 4 

Marsh2 (config- subif)#ip address 192.168.13.99 255.255.255.248 

 

3) Marsh3 (config)#interface FastEthernet0/1.4 

Marsh3 (config- subif)#description Connection 

Marsh3 (config- subif)#encapsulation dot1Q 4 

Marsh3 (config- subif)#ip address 192.168.13.100 255.255.255.248 

 

           Ⱦɚɥɟɟ ɩɪɨɩɢɲɟɦ ɦɚɪɲɪɭɬɵ ɫɬɚɬɢɱɟɫɤɨɣ ɚɞɪɟɫɚɰɢɢ ɞɥɹ ɦɚɪɲ-

ɪɭɬɢɡɚɬɨɪɨɜ ɜɪɭɱɧɭɸ: 
1) Marsh1(config)#ip route 192.168.13.88  255.255.255.248  192.168.13.100 

Marsh1(config)#ip route 192.168.13.80  255.255.255.248  192.168.13.100 

Marsh1(config)#ip route 192.168.13.72  255.255.255.248  192.168.13.99 

Marsh1(config)#ip route 192.168.13.40  255.255.255.248  192.168.13.99 

Marsh1(config)#ip route 192.168.13.56  255.255.255.248  192.168.13.99 

 

2) Marsh2(config)#ip route 192.168.13.88  255.255.255.248  192.168.13.100 

Marsh2(config)#ip route 192.168.13.80  255.255.255.248  192.168.13.100 

Marsh2(config)#ip route 192.168.13.64  255.255.255.248  192.168.13.98 

Marsh2(config)#ip route 192.168.13.32  255.255.255.248  192.168.13.98 

Marsh2(config)#ip route 192.168.13.48  255.255.255.248  192.168.13.98 

Marsh2(config)#ip route 192.168.13.0  255.255.255.248  192.168.13.98 

 

3) Marsh3(config)#ip route 192.168.13.32  255.255.255.248  192.168.13.98 

Marsh3(config)#ip route 192.168.13.48  255.255.255.248  192.168.13.98 
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Marsh3(config)#ip route 192.168.13.64  255.255.255.248  192.168.13.98 

Marsh3(config)#ip route 192.168.13.0  255.255.255.248  192.168.13.98 

Marsh3(config)#ip route 192.168.13.72  255.255.255.248  192.168.13.99 

Marsh1(config)#ip route 192.168.13.40  255.255.255.248  192.168.13.99 

Marsh1(config)#ip route 192.168.13.56  255.255.255.248  192.168.13.99 

 

ɉɪɨɜɟɪɢɦ ɞɨɫɬɭɩɧɨɫɬɶ ɦɟɠɞɭ ɥɸɛɵɦɢ ɯɨɫɬɚɦɢ, ɪɚɫɩɨɥɨɠɟɧɧɵɦɢ ɜ 
ɪɚɡɧɵɯ ɥɨɤɚɥɶɧɵɯ ɫɟɬɹɯ, ɧɚɩɪɢɦɟɪ, ɦɟɠɞɭ Accounting3 ɢ WEB – ɫɟɪɜɟɪɨɦ. 
Ⱦɥɹ ɷɬɨɝɨ ɡɚɞɚɞɢɦ ɫ Ɋɋ Accounting3 ɤɨɦɚɧɞɭ (ɪɢɫ. 10): 

Ping 192.168.13.2 

 

 
Ɋɢɫ. 10 ɉɪɨɜɟɪɤɚ ɧɚɥɢɱɢɹ ɫɜɹɡɢ ɦɟɠɞɭ Accounting3 ɢ WEB – ɫɟɪɜɟɪɨɦ 

 

Ɍɚɛɥɢɰɚ ɦɚɪɲɪɭɬɢɡɚɰɢɢ ɞɥɹ Marsh3 ɩɪɢɜɟɞɟɧɚ ɧɚ ɪɢɫ. 11.  

 
Ɋɢɫ. 11 Ɍɚɛɥɢɰɚ ɦɚɪɲɪɭɬɢɡɚɰɢɢ ɞɥɹ Marsh3 
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Ⱥɧɚɥɢɡ ɬɚɛɥɢɰɵ ɩɨɤɚɡɵɜɚɟɬ ɩɭɬɶ ɤ ɫɟɬɢ 192.168. 13.0/29 (ɝɞɟ ɧɚɯɨɞɢɬɫɹ 
WEB – ɫɟɪɜɟɪ) ɩɪɨɩɢɫɚɧ ɫ ɩɨɦɨɳɶɸ ɫɬɚɬɢɱɟɫɤɨɣ ɦɚɪɲɪɭɬɢɡɚɰɢɢ ɢ 
ɫɥɟɞɭɸɳɢɦ hop (ɩɨɫɥɟ Marsh3) ɛɭɞɟɬ ɫɟɬɶ 198.168.13.98 (Marsh1). 
Ⱥɧɚɥɨɝɢɱɧɨ ɦɨɠɧɨ ɩɪɨɜɟɪɢɬɶ ɨɛɪɚɬɧɭɸ ɫɜɹɡɶ - Marsh1 → Marsh3 (ɪɢɫ. 12) ɢ 
ɜɫɟ ɨɫɬɚɥɶɧɵɟ ɭɡɥɵ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɫɟɬɢ.  

 
Ɋɢɫ. 12. Ɍɚɛɥɢɰɚ ɦɚɪɲɪɭɬɢɡɚɰɢɢ ɞɥɹ Marsh1 

 

3.3.2. ɇɚɫɬɪɨɣɤɚ ɞɢɧɚɦɢɱɟɫɤɨɣ ɦɚɪɲɪɭɬɢɡɚɰɢɢ  
Ⱦɢɧɚɦɢɱɟɫɤɚɹ ɦɚɪɲɪɭɬɢɡɚɰɢɹ - ɜɢɞ ɦɚɪɲɪɭɬɢɡɚɰɢɢ, ɩɪɢ ɤɨɬɨɪɨɦ 

ɬɚɛɥɢɰɚ ɦɚɪɲɪɭɬɢɡɚɰɢɢ ɡɚɩɨɥɧɹɟɬɫɹ ɢ ɨɛɧɨɜɥɹɟɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɩɪɢ 
ɩɨɦɨɳɢ ɨɞɧɨɝɨ ɢɥɢ ɧɟɫɤɨɥɶɤɢɯ ɩɪɨɬɨɤɨɥɨɜ ɦɚɪɲɪɭɬɢɡɚɰɢɢ (RIP, OSPF, 
EIGRP, BGP). Ʉɚɠɞɵɣ ɩɪɨɬɨɤɨɥ ɦɚɪɲɪɭɬɢɡɚɰɢɢ ɢɫɩɨɥɶɡɭɟɬ ɫɜɨɸ ɫɢɫɬɟɦɭ 
ɨɰɟɧɤɢ ɦɚɪɲɪɭɬɨɜ (ɦɟɬɪɢɤɭ). Ɇɚɪɲɪɭɬ ɤ ɫɟɬɹɦ ɧɚɡɧɚɱɟɧɢɹ ɫɬɪɨɢɬɫɹ ɧɚ 
ɨɫɧɨɜɟ ɫɥɟɞɭɸɳɢɯ ɤɪɢɬɟɪɢɟɜ:  

 ɤɨɥɢɱɟɫɬɜɨ ɪɟɬɪɚɧɫɥɹɰɢɨɧɧɵɯ ɩɟɪɟɯɨɞɨɜ; 

 ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɤɚɧɚɥɚ ɫɜɹɡɢ; 

 ɡɚɞɟɪɠɤɢ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ; 

 ɢ ɞɪ. 
RIP - ɩɪɨɬɨɤɨɥ ɞɢɫɬɚɧɰɢɨɧɧɨ-ɜɟɤɬɨɪɧɨɣ ɦɚɪɲɪɭɬɢɡɚɰɢɢ, 

ɢɫɩɨɥɶɡɭɸɳɢɣ ɞɥɹ ɧɚɯɨɠɞɟɧɢɹ ɨɩɬɢɦɚɥɶɧɨɝɨ ɩɭɬɢ ɚɥɝɨɪɢɬɦ Ȼɟɥɥɦɚɧɚ-

Ɏɨɪɞɚ. Ⱥɥɝɨɪɢɬɦ ɦɚɪɲɪɭɬɢɡɚɰɢɢ RIP - ɨɞɢɧ ɢɡ ɫɚɦɵɯ ɩɪɨɫɬɵɯ ɩɪɨɬɨɤɨɥɨɜ 
ɦɚɪɲɪɭɬɢɡɚɰɢɢ. Ʉɚɠɞɵɟ 30 ɫɟɤɭɧɞ ɨɧ ɩɟɪɟɞɚɟɬ ɜ ɫɟɬɶ ɫɜɨɸ ɬɚɛɥɢɰɭ 
ɦɚɪɲɪɭɬɢɡɚɰɢɢ. Ɉɫɧɨɜɧɨɟ ɨɬɥɢɱɢɟ ɩɪɨɬɨɤɨɥɨɜ ɜ ɬɨɦ, ɱɬɨ RIPv2 (ɜ ɨɬɥɢɱɢɟ ɨɬ 
RIPv1) ɦɨɠɟɬ ɪɚɛɨɬɚɬɶ ɩɨ ɦɭɥɶɬɢɤɚɫɬɭ, ɬɨ ɟɫɬɶ, ɪɚɫɫɵɥɚɹɫɶ ɧɚ ɦɭɥɶɬɢɤɚɫɬ 
ɚɞɪɟɫ. Ɇɚɤɫɢɦɚɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ "ɯɨɩɨɜ" (ɲɚɝɨɜ ɞɨ ɦɟɫɬɚ ɧɚɡɧɚɱɟɧɢɹ), 
ɪɚɡɪɟɲɟɧɧɨɟ ɜ RIP1, ɪɚɜɧɨ 15 (ɦɟɬɪɢɤɚ 15). Ɉɝɪɚɧɢɱɟɧɢɟ ɜ 15 ɯɨɩɨɜ ɧɟ ɞɚɟɬ 
ɩɪɢɦɟɧɹɬɶ RIP ɜ ɛɨɥɶɲɢɯ ɫɟɬɹɯ, ɩɨɷɬɨɦɭ ɩɪɨɬɨɤɨɥ ɧɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧ ɜ 
ɧɟɛɨɥɶɲɢɯ ɤɨɦɩɶɸɬɟɪɧɵɯ ɫɟɬɹɯ. ȼɬɨɪɚɹ ɜɟɪɫɢɹ ɩɪɨɬɨɤɨɥɚ — ɩɪɨɬɨɤɨɥ RIP2 
ɛɵɥɚ ɪɚɡɪɚɛɨɬɚɧɚ ɜ 1994 ɝɨɞɭ ɢ ɹɜɥɹɟɬɫɹ ɭɥɭɱɲɟɧɧɨɣ ɜɟɪɫɢɟɣ ɩɟɪɜɨɝɨ. ȼ 
ɷɬɨɦ ɩɪɨɬɨɤɨɥɟ ɩɨɜɵɲɟɧɚ ɛɟɡɨɩɚɫɧɨɫɬɶ ɡɚ ɫɱɟɬ ɜɜɟɞɟɧɢɹ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ 
ɦɚɪɲɪɭɬɧɨɣ ɢɧɮɨɪɦɚɰɢɢ.  

ɉɪɢɧɰɢɩ ɞɢɫɬɚɧɰɢɨɧɧɨ-ɜɟɤɬɨɪɧɨɝɨ ɩɪɨɬɨɤɨɥɚ: ɤɚɠɞɵɣ ɦɚɪɲɪɭɬɢɡɚɬɨɪ, 
ɢɫɩɨɥɶɡɭɸɳɢɣ ɩɪɨɬɨɤɨɥ RIP ɩɟɪɢɨɞɢɱɟɫɤɢ ɲɢɪɨɤɨɜɟɳɚɬɟɥɶɧɨ ɪɚɫɫɵɥɚɟɬ 
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ɫɜɨɢɦ ɫɨɫɟɞɹɦ ɫɩɟɰɢɚɥɶɧɵɣ ɩɚɤɟɬ-ɜɟɤɬɨɪ, ɫɨɞɟɪɠɚɳɢɣ ɪɚɫɫɬɨɹɧɢɹ 
(ɢɡɦɟɪɹɸɬɫɹ ɜ ɦɟɬɪɢɤɟ) ɨɬ ɞɚɧɧɨɝɨ ɦɚɪɲɪɭɬɢɡɚɬɨɪɚ ɞɨ ɜɫɟɯ ɢɡɜɟɫɬɧɵɯ ɟɦɭ 
ɫɟɬɟɣ. Ɇɚɪɲɪɭɬɢɡɚɬɨɪ ɩɨɥɭɱɢɜɲɢɣ ɬɚɤɨɣ ɜɟɤɬɨɪ, ɧɚɪɚɳɢɜɚɟɬ ɤɨɦɩɨɧɟɧɬɵ 
ɜɟɤɬɨɪɚ ɧɚ ɜɟɥɢɱɢɧɭ ɪɚɫɫɬɨɹɧɢɹ ɨɬ ɫɟɛɹ ɞɨ ɞɚɧɧɨɝɨ ɫɨɫɟɞɚ ɢ ɞɨɩɨɥɧɹɟɬ 
ɜɟɤɬɨɪ ɢɧɮɨɪɦɚɰɢɟɣ ɨɛ ɢɡɜɟɫɬɧɵɯ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɟɦɭ ɫɚɦɨɦɭ ɫɟɬɹɯ ɢɥɢ 
ɫɟɬɹɯ, ɨ ɤɨɬɨɪɵɯ ɟɦɭ ɫɨɨɛɳɢɥɢ ɞɪɭɝɢɟ ɦɚɪɲɪɭɬɢɡɚɬɨɪɵ. Ⱦɨɩɨɥɧɟɧɧɵɣ 
ɜɟɤɬɨɪ ɦɚɪɲɪɭɬɢɡɚɬɨɪ ɪɚɫɫɵɥɚɟɬ ɜɫɟɦ ɫɜɨɢɦ ɫɨɫɟɞɹɦ. Ɇɚɪɲɪɭɬɢɡɚɬɨɪ 
ɜɵɛɢɪɚɟɬ ɢɡ ɧɟɫɤɨɥɶɤɢɯ ɚɥɶɬɟɪɧɚɬɢɜɧɵɯ ɦɚɪɲɪɭɬɨɜ ɦɚɪɲɪɭɬ ɫ ɧɚɢɦɟɧɶɲɢɦ 
ɡɧɚɱɟɧɢɟɦ ɦɟɬɪɢɤɢ, ɚ ɦɚɪɲɪɭɬɢɡɚɬɨɪ, ɩɟɪɟɞɚɜɲɢɣ ɢɧɮɨɪɦɚɰɢɸ ɨ ɬɚɤɨɦ 
ɦɚɪɲɪɭɬɟ ɩɨɦɟɱɚɟɬɫɹ ɤɚɤ ɫɥɟɞɭɸɳɢɣ (next hop). ɉɪɨɬɨɤɨɥ ɧɟɩɪɢɝɨɞɟɧ ɞɥɹ 
ɪɚɛɨɬɵ ɜ ɛɨɥɶɲɢɯ ɫɟɬɹɯ, ɬɚɤ ɤɚɤ ɡɚɫɨɪɹɟɬ ɫɟɬɶ ɢɧɬɟɧɫɢɜɧɵɦ ɬɪɚɮɢɤɨɦ, ɚ 
ɭɡɥɵ ɫɟɬɢ ɨɩɟɪɢɪɭɸɬ ɬɨɥɶɤɨ ɜɟɤɬɨɪɚɦɢ-ɪɚɫɫɬɨɹɧɢɣ, ɧɟ ɢɦɟɹ ɬɨɱɧɨɣ 
ɢɧɮɨɪɦɚɰɢɢ ɨ ɫɨɫɬɨɹɧɢɢ ɤɚɧɚɥɨɜ ɢ ɬɨɩɨɥɨɝɢɢ ɫɟɬɢ.  

ɉɟɪɟɞ ɧɚɱɚɥɨɦ ɪɚɛɨɬɵ ɭɞɚɥɢɦ ɢɡ ɦɚɪɲɪɭɬɢɡɚɬɨɪɨɜ ɜɫɟ ɧɚɫɬɪɨɣɤɢ 
ɫɬɚɬɢɱɟɫɤɨɣ ɦɚɪɲɪɭɬɢɡɚɰɢɢ.  

ɇɚɫɬɪɨɢɦ ɩɪɨɬɨɤɨɥ RIP ɧɚ ɦɚɪɲɪɭɬɢɡɚɬɨɪɟ Marsh3: 

Router (config)#router rip ; Вɯɨɞ ɜ ɪɟɠɢɦ ɤɨɧɮɢɝɭɪɢɪɨɜɚɧɢɹ ɩɪɨɬɨɤɨɥɚ RIP 

Router (config-router)#version 2;  

Router (config-router)# network 192.168.13.0; ɉɨɞɤɥɸчɟɧɢɟ ɫɟɬɢ ɤ ɪɨɭɬɟɪɭ ɫɨ 

ɫɬɨɪɨɧɵ Provider. 

ɉɪɨɬɨɤɨɥ RIPv2 ɧɟ ɬɪɟɛɭɟɬ ɦɚɫɤɢ ɩɨɞɫɟɬɢ, ɩɨɷɬɨɦɭ, ɩɪɨɩɢɫɵɜɚɹ ɜ 
ɤɚɱɟɫɬɜɟ ɚɞɪɟɫɚ ɫɟɬɢ 192.168.13.0, ɩɨɞɪɚɡɭɦɟɜɚɸɬɫɹ ɚɛɫɨɥɸɬɧɨ ɜɫɟ 
ɭɫɬɪɨɣɫɬɜɚ, IP-ɚɞɪɟɫ ɤɨɬɨɪɵɯ ɧɚɱɢɧɚɟɬɫɹ ɧɚ «192.168.13», ɬɨ ɟɫɬɶ ɜɨɨɛɳɟ ɜɫɟ 
ɭɫɬɪɨɣɫɬɜɚ ɧɚɲɟɣ ɤɨɦɩɶɸɬɟɪɧɨɣ ɫɟɬɢ. 

ɉɨɫɦɨɬɪɟɬɶ ɜɜɟɞɟɧɧɵɟ ɤɨɦɚɧɞɵ ɦɨɠɧɨ ɜ ɦɚɪɲɪɭɬɢɡɚɬɨɪɟ ɧɚ ɜɤɥɚɞɤɟ 
“Config” ɜ ɦɟɧɸ “RIP” (ɪɢɫ. 13).  

 

 
Ɋɢɫ. 13. Ɋɟɡɭɥɶɬɚɬ ɜɵɩɨɥɧɟɧɢɹ ɜɜɟɞɟɧɧɵɯ ɤɨɦɚɧɞ 

 

Ⱦɥɹ ɩɪɨɜɟɪɤɢ ɪɚɛɨɬɵ ɞɢɧɚɦɢɱɟɫɤɨɣ ɦɚɪɲɪɭɬɢɡɚɰɢɢ ɩɪɨɜɟɪɢɦ ɫɜɹɡɶ 
ɦɟɠɞɭ ɥɸɛɵɦɢ ɞɜɭɦɹ ɤɨɦɩɶɸɬɟɪɚɦɢ, ɧɚɩɪɢɦɟɪ, ɦɟɠɞɭ Accounting3 ɢ WEB – 
ɫɟɪɜɟɪɨɦ (ɪɢɫ.14).  
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Ɋɢɫ. 14.  ɉɪɨɜɟɪɤɚ ɪɚɛɨɬɵ ɞɢɧɚɦɢɱɟɫɤɨɣ ɦɚɪɲɪɭɬɢɡɚɰɢɢ ɩɨ ɩɪɨɬɨɤɨɥɭ 

RIP ɦɟɠɞɭ Accounting3 ɢ WEB – ɫɟɪɜɟɪɨɦ. 
 

Ɍɚɛɥɢɰɚ ɦɚɪɲɪɭɬɢɡɚɰɢɢ ɞɥɹ Marsh3 ɩɪɢɜɟɞɟɧɚ ɧɚ ɪɢɫ.15.  
 

  
Ɋɢɫ. 15. Ɍɚɛɥɢɰɚ ɦɚɪɲɪɭɬɢɡɚɰɢɢ ɞɥɹ Marsh3 

 

 Ⱥɧɚɥɢɡ ɬɚɛɥɢɰɵ ɩɨɤɚɡɵɜɚɟɬ ɩɭɬɶ ɤ ɫɟɬɢ 192.168. 13.0/29 (ɝɞɟ ɧɚɯɨɞɢɬɫɹ 
WEB – ɫɟɪɜɟɪ) ɩɪɨɩɢɫɚɧ ɫ ɩɨɦɨɳɶɸ ɩɪɨɬɨɤɨɥɚ RIP ɢ ɫɥɟɞɭɸɳɢɦ hop (ɩɨɫɥɟ 
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Marsh3) ɛɭɞɟɬ ɫɟɬɶ 198.168.13.98 (Marsh1).  
3.4. ɇɚɫɬɪɨɣɤɚ ɫɟɪɜɟɪɨɜ 

Ʉɚɤ ɩɪɚɜɢɥɨ, ɫɟɪɜɟɪ ɨɬɞɚɟɬ ɜ ɫɟɬɶ ɫɜɨɢ ɪɟɫɭɪɫɵ, ɚ ɤɥɢɟɧɬ ɷɬɢ ɪɟɫɭɪɫɵ 
ɢɫɩɨɥɶɡɭɟɬ. Ɍɚɤɠɟ, ɧɚ ɫɟɪɜɟɪɚɯ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɟ 
ɩɪɨɝɪɚɦɦɧɨɟ ɢ ɚɩɩɚɪɚɬɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ. ɇɚ ɨɞɧɨɦ ɤɨɦɩɶɸɬɟɪɟ ɦɨɠɟɬ 
ɪɚɛɨɬɚɬɶ ɨɞɧɨɜɪɟɦɟɧɧɨ ɧɟɫɤɨɥɶɤɨ ɩɪɨɝɪɚɦɦ-ɫɟɪɜɟɪɨɜ. ɋɟɪɜɢɫɵ ɫɟɪɜɟɪɨɜ 
ɱɚɫɬɨ ɨɩɪɟɞɟɥɹɸɬ ɢɯ ɧɚɡɜɚɧɢɟ. ɋɟɪɜɟɪɧɚɹ ɮɟɪɦɚ ɞɥɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ 
ɤɨɦɩɶɸɬɟɪɧɨɣ ɫɟɬɢ ɫɨɞɟɪɠɢɬ ɬɪɢ ɫɟɪɜɟɪɚ:  

HTTP (WEB) ɫɟɪɜɟɪ – ɩɨɡɜɨɥɹɟɬ ɫɨɡɞɚɜɚɬɶ ɩɪɨɫɬɟɣɲɢɟ ɜɟɛ-ɫɬɪɚɧɢɱɤɢ ɢ 
ɩɪɨɜɟɪɹɬɶ ɩɪɨɯɨɠɞɟɧɢɟ ɩɚɤɟɬɨɜ ɧɚ 80-ɵɣ ɩɨɪɬ ɫɟɪɜɟɪɚ. Эɬɢ ɫɟɪɜɟɪɵ 
ɩɪɟɞɨɫɬɚɜɥɹɸɬ ɞɨɫɬɭɩ ɤ ɜɟɛ-ɫɬɪɚɧɢɰɚɦ ɢ ɫɨɩɭɬɫɬɜɭɸɳɢɦ ɪɟɫɭɪɫɚɦ, 
ɧɚɩɪɢɦɟɪ, ɤɚɪɬɢɧɤɚɦ.  

DHCP ɫɟɪɜɟɪ – ɩɨɡɜɨɥɹɟɬ ɨɪɝɚɧɢɡɨɜɵɜɚɬɶ ɩɭɥɵ ɫɟɬɟɜɵɯ ɧɚɫɬɪɨɟɤ ɞɥɹ 
ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɤɨɧɮɢɝɭɪɢɪɨɜɚɧɢɹ ɫɟɬɟɜɵɯ ɢɧɬɟɪɮɟɣɫɨɜ. Dynamic Host 
Configuration Protocol ɨɛɟɫɩɟɱɢɜɚɟɬ ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ IP-ɚɞɪɟɫɨɜ 
ɦɟɠɞɭ ɤɨɦɩɶɸɬɟɪɚɦɢ ɜ ɫɟɬɢ. Ɍɚɤɚɹ ɬɟɯɧɨɥɨɝɢɹ ɲɢɪɨɤɨ ɩɪɢɦɟɧɹɟɬɫɹ ɜ 
ɥɨɤɚɥɶɧɵɯ ɫɟɬɹɯ ɫ ɨɛɳɢɦ ɜɵɯɨɞɨɦ ɜ ɂɧɬɟɪɧɟɬ. 

FTP – ɮɚɣɥɨɜɵɣ ɫɟɪɜɟɪ. ȼ ɟɝɨ ɡɚɞɚɱɢ ɜɯɨɞɢɬ ɯɪɚɧɟɧɢɟ ɮɚɣɥɨɜ ɢ 
ɨɛɟɫɩɟɱɟɧɢɟ ɞɨɫɬɭɩɚ ɤ ɧɢɦ ɤɥɢɟɧɬɫɤɢɯ ɉɄ, ɧɚɩɪɢɦɟɪ, ɩɨ ɩɪɨɬɨɤɨɥɭ FTP. 
Ɋɟɫɭɪɫɵ ɮɚɣɥ-ɫɟɪɜɟɪɚ ɦɨɝɭɬ ɛɵɬɶ ɥɢɛɨ ɨɬɤɪɵɬɵ ɞɥɹ ɜɫɟɯ ɤɨɦɩɶɸɬɟɪɨɜ ɜ 
ɫɟɬɢ, ɥɢɛɨ ɡɚɳɢɳɟɧɵ ɫɢɫɬɟɦɨɣ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɢ ɩɪɚɜɚɦɢ ɞɨɫɬɭɩɚ. 

 

3.4.1. ɇɚɫɬɪɨɣɤɚ Web-ɫɟɪɜɟɪɚ. 
Ⱦɥɹ ɫɨɡɞɚɧɢɹ HTTP-ɫɟɪɜɟɪɚ ɩɟɪɟɣɞёɦ ɧɚ ɜɤɥɚɞɤɭ “Config”, ɜɵɛɟɪɟɦ 

ɦɟɧɸ “HTTP” ɢ ɧɚɫɬɪɨɢɦ ɫɬɪɚɧɢɰɭ ɫɚɣɬɚ, ɤɨɬɨɪɵɣ ɛɭɞɟɬ ɨɬɤɪɵɜɚɬɶɫɹ ɭ 
ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɉɄ (ɪɢɫ. 16). 

 

 
Ɋɢɫ. 16. ɇɚɫɬɪɨɣɤɚ HTTP-ɫɟɪɜɟɪɚ. 
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Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɛɵ ɜɦɟɫɬɨ IP-ɚɞɪɟɫɚ ɜɜɨɞɢɬɶ ɜ ɛɪɚɭɡɟɪ ɧɚɡɜɚɧɢɟ ɫɚɣɬɚ, 
ɧɟɨɛɯɨɞɢɦɨ ɨɛɟɫɩɟɱɢɬɶ ɮɭɧɤɰɢɢ DNS-ɫɟɪɜɟɪɚ. Ⱦɥɹ ɢɯ ɧɚɫɬɪɨɣɤɢ ɩɟɪɟɯɨɞɢɦ 
ɜ ɦɟɧɸ “DNS”. ɋɧɚɱɚɥɚ ɜ ɪɟɫɭɪɫɧɨɣ ɡɚɩɢɫɢ ɬɢɩɚ A Record ɫɜɹɠɟɦ ɞɨɦɟɧɧɨɟ 
ɢɦɹ ɤɨɦɩɶɸɬɟɪɚ webserver ɫ ɟɝɨ IP ɚɞɪɟɫɨɦ 192.168.19.36, ɚ ɡɚɬɟɦ ɜ ɪɟɫɭɪɫɧɨɣ 
ɡɚɩɢɫɢ ɬɢɩɚ CNAME ɫɜɹɠɟɦ ɧɚɡɜɚɧɢɟ ɫɚɣɬɚ ɫ ɫɟɪɜɟɪɨɦ (ɪɢɫ. 17). 

 

 
Ɋɢɫ. 17. ɇɚɫɬɪɨɣɤɚ ɮɭɧɤɰɢɢ DNS-ɫɟɪɜɟɪɚ. 

 

Ⱦɥɹ ɩɪɨɜɟɪɤɢ ɪɚɛɨɬɵ Web-ɫɟɪɜɟɪɚ ɜ ɛɪɚɭɡɟɪɟ ɥɸɛɨɝɨ ɉɄ ɜɜɟɞɟɦ 
ɜɵɛɪɚɧɧɨɟ ɢɦɹ ɫɚɣɬɚ www.yandex.ru, ɢ ɟɫɥɢ web-ɫɬɪɚɧɢɰɚ ɨɬɨɛɪɚɠɚɟɬɫɹ, ɬɨ 
ɷɬɨɬ ɫɟɪɜɢɫ ɪɚɛɨɬɚɟɬ (ɪɢɫ. 18). 

 

 
Ɋɢɫ.18.Ɍɟɤɫɬ web-ɫɬɪɚɧɢɰɵ 

 

3.4.2. ɇɚɫɬɪɨɣɤɚ ɫɥɭɠɛɵ DHCP ɧɚ WEB-ɫɟɪɜɟɪɟ 

ȼɨɣɞɟɦ ɜ ɤɨɧɮɢɝɭɪɚɰɢɸ ɢ ɧɚ ɜɤɥɚɞɤɟ DHCP ɧɚɫɬɪɨɟɦ ɫɥɭɠɛɭ. Ⱦɥɹ 
ɷɬɨɝɨ ɧɚɛɟɪɟɦ ɧɨɜɵɟ ɡɧɚɱɟɧɢɹ ɩɭɥɚ, ɭɫɬɚɧɨɜɢɦ ɩɟɪɟɤɥɸɱɚɬɟɥɶ On ɢ ɧɚɠɦɟɦ 
ɧɚ ɤɧɨɩɤɭ Save (ɋɨɯɪɚɧɢɬɶ) - ɪɢɫ. 19. 
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Ɋɢɫ. 19. ɇɚɫɬɪɨɣɤɚ DHCP ɫɟɪɜɟɪɚ 

 

           Ⱦɥɹ ɩɪɨɜɟɪɤɢ ɪɚɛɨɬɵ ɤɥɢɟɧɬɨɜ ɜɨɣɞɟɦ ɜ ɤɨɧɮɢɝɭɪɚɰɢɸ ɯɨɫɬɚ PC-

DHCP ɢ ɜ ɤɨɦɚɧɞɧɨɣ ɫɬɪɨɤɟ ɫɤɨɧɮɢɝɭɪɢɪɭɟɦ ɩɪɨɬɨɤɨɥ TCP/IP. Ⱦɥɹ ɷɬɨɝɨ 
ɤɨɦɚɧɞɨɣ PC> ipconfig /release ɫɛɪɨɫɢɦ (ɨɱɢɫɬɢɦ) ɫɬɚɪɵɟ ɩɚɪɚɦɟɬɪɵ IP- 
ɚɞɪɟɫɚ (ɪɢɫ.20). 

 

 
Ɋɢɫ. 20. ɍɞɚɥɟɧɢɟ ɤɨɧɮɢɝɭɪɚɰɢɢ IP-ɚɞɪɟɫɨɜ ɞɥɹ ɜɫɟɯ ɚɞɚɩɬɟɪɨɜ 

 

Пɪɢɦɟɱɚɧɢɟ. Кɨɦɚɧɞɚ ipconfig /release ɨɬɩɪɚɜɥɹɟɬ ɫɨɨɛщɟɧɢɟ DHCP 
RELEASE ɫɟɪɜɟɪɭ DHCP ɞɥɹ ɨɫɜɨɛɨɠɞɟɧɢɹ ɬɟɤɭщɟɣ ɤɨɧɮɢɝɭɪɚɰɢɢ DHCP 
ɢ ɭɞɚɥɟɧɢɹ ɤɨɧɮɢɝɭɪɚɰɢɢ IP-ɚɞɪɟɫɨɜ ɞɥɹ ɜɫɟɯ ɚɞɚɩɬɟɪɨɜ (ɟɫɥɢ ɚɞɚɩɬɟɪ ɧɟ 
ɡɚɞɚɧ). Эɬɨɬ ɤɥɸɱ ɨɬɤɥɸɱɚɟɬ ɩɪɨɬɨɤɨɥ TCP/IP ɞɥɹ ɚɞɚɩɬɟɪɨɜ, 
ɧɚɫɬɪɨɟɧɧыɯ ɞɥɹ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɩɨɥɭɱɟɧɢɹ IP-ɚɞɪɟɫɨɜ. 

 

Ɍɟɩɟɪɶ ɤɨɦɚɧɞɨɣ ipconfig /renew ɩɨɥɭɱɢɦ ɧɨɜɵɟ ɩɚɪɚɦɟɬɪɵ ɨɬ DHCP 
ɫɟɪɜɟɪɚ (ɪɢɫ. 21). 
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Ɋɢɫ. 21. Ʉɨɧɮɢɝɭɪɚɰɢɹ ɩɪɨɬɨɤɨɥɚ TCP/IP ɤɥɢɟɧɬɚ ɨɬ DHCP ɫɟɪɜɟɪɚ 

 

Ɍɟɩɟɪɶ ɩɪɨɜɟɪɢɦ ɪɚɛɨɬɭ WEB ɫɟɪɜɟɪɚ, ɨɬɤɪɵɜ ɫɚɣɬ ɜ ɛɪɚɭɡɟɪɟ ɧɚ 
DHCP (ɪɢɫ. 22) ɢ ɭɛɟɞɢɦɫɹ, ɱɬɨ ɫɥɭɠɛɚ ɪɚɛɨɬɚɟɬ. 

 
Ɋɢɫ. 22. ɉɪɨɜɟɪɤɚ ɪɚɛɨɬɵ ɫɥɭɠɛɵ HTTP ɧɚ DHCP 

 

3.5. ɇɚɫɬɪɨɣɤɚ ɫɩɢɫɤɨɜ ɞɨɫɬɭɩɚ ACL 

ɋɩɢɫɤɢ ɞɨɫɬɭɩɚ (access-lists) ɢɫɩɨɥɶɡɭɸɬɫɹ ɜ ɰɟɥɨɦ ɪɹɞɟ ɫɥɭɱɚɟɜ ɢ 
ɹɜɥɹɸɬɫɹ ɦɟɯɚɧɢɡɦɨɦ ɡɚɞɚɧɢɹ ɭɫɥɨɜɢɣ, ɤɨɬɨɪɵɟ ɪɨɭɬɟɪ ɩɪɨɜɟɪɹɟɬ ɩɟɪɟɞ 
ɜɵɩɨɥɧɟɧɢɟɦ ɤɚɤɢɯ-ɥɢɛɨ ɞɟɣɫɬɜɢɣ. Ɇɚɪɲɪɭɬɢɡɚɬɨɪ ɩɪɨɜɟɪɹɟɬ ɤɚɠɞɵɣ ɩɚɤɟɬ 
ɢ ɧɚ ɨɫɧɨɜɚɧɢɢ ɤɪɢɬɟɪɢɟɜ, ɭɤɚɡɚɧɧɵɯ ɜ ACL, ɨɩɪɟɞɟɥɹɟɬ, ɩɪɨɩɭɫɬɢɬɶ ɟɝɨ ɢɥɢ 
ɨɬɛɪɨɫɢɬɶ. Ɍɢɩɢɱɧɵɦɢ ɤɪɢɬɟɪɢɹɦɢ ɹɜɥɹɸɬɫɹ: 

 ɚɞɪɟɫɚ ɨɬɩɪɚɜɢɬɟɥɹ ɢ ɩɨɥɭɱɚɬɟɥɹ ɩɚɤɟɬɚ; 
 ɬɢɩ ɩɪɨɬɨɤɨɥɚ ɢ ɬ.ɞ. 
 Ʉɚɠɞɵɣ ɤɪɢɬɟɪɢɣ ɜ ɫɩɢɫɤɟ ɞɨɫɬɭɩɚ ɡɚɩɢɫɵɜɚɟɬɫɹ ɨɬɞɟɥɶɧɨɣ ɫɬɪɨɤɨɣ. 

ɋɩɢɫɨɤ ɞɨɫɬɭɩɚ ɜ ɰɟɥɨɦ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɧɚɛɨɪ ɫɬɪɨɤ ɫ ɤɪɢɬɟɪɢɹɦɢ, 
ɢɦɟɸɳɢɯ ɨɞɢɧ ɢ ɬɨɬ ɠɟ ɧɨɦɟɪ (ɢɥɢ ɢɦɹ). ɉɨɪɹɞɨɤ ɡɚɞɚɧɢɹ ɤɪɢɬɟɪɢɟɜ ɜ 
ɫɩɢɫɤɟ ɫɭɳɟɫɬɜɟɧɟɧ. ɉɪɨɜɟɪɤɚ ɩɚɤɟɬɚ ɧɚ ɫɨɨɬɜɟɬɫɬɜɢɟ ɫɩɢɫɤɭ ɩɪɨɢɡɜɨɞɢɬɫɹ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɦ ɩɪɢɦɟɧɟɧɢɟɦ ɤɪɢɬɟɪɢɟɜ ɢɡ ɞɚɧɧɨɝɨ ɫɩɢɫɤɚ (ɜ ɬɨɦ ɩɨɪɹɞɤɟ, 
ɜ ɤɨɬɨɪɨɦ ɨɧɢ ɛɵɥɢ ɜɜɟɞɟɧɵ). ɉɚɤɟɬ, ɤɨɬɨɪɵɣ ɧɟ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɧɢ ɨɞɧɨɦɭ ɢɡ 
ɜɜɟɞɟɧɧɵɯ ɤɪɢɬɟɪɢɟɜ, ɛɭɞɟɬ ɨɬɤɥɨɧɟɧ. Ⱦɥɹ ɤɚɠɞɨɝɨ ɩɪɨɬɨɤɨɥɚ ɧɚ ɢɧɬɟɪɮɟɣɫ 
ɦɨɠɟɬ ɛɵɬɶ ɧɚɡɧɚɱɟɧ ɬɨɥɶɤɨ ɨɞɢɧ ɫɩɢɫɨɤ ɞɨɫɬɭɩɚ.  

ɋɨɝɥɚɫɧɨ ɡɚɞɚɧɢɸ ɧɚ ɤɭɪɫɨɜɭɸ ɪɚɛɨɬɭ, ɞɨɫɬɭɩ ɤ FTP-ɫɟɪɜɟɪɭ ɞɨɥɠɟɧ 



35 

 

ɢɦɟɬɶ ɥɢɲɶ ɨɞɢɧ ɉɄ ɢɡ ɤɚɠɞɨɣ ɥɨɤɚɥɶɧɨɣ ɫɟɬɢ ɞɥɹ ɜɫɟɯ ɨɫɬɚɥɶɧɵɯ ɞɨɫɬɭɩ 
ɞɨɥɠɟɧ ɛɵɬɶ ɡɚɩɪɟɳɟɧ. Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɷɬɨɝɨ, ɜɨɫɩɨɥɶɡɭɟɦɫɹ 
ɪɚɫɲɢɪɟɧɧɵɦɢ ɫɩɢɫɤɚɦɢ ɞɨɫɬɭɩɚ, ɬɚɤ ɤɚɤ ɫɬɚɧɞɚɪɬɧɵɣ ɫɩɢɫɨɤ ɞɨɫɬɭɩɚ 
ɩɪɨɜɟɪɹɟɬ ɬɨɥɶɤɨ ɚɞɪɟɫ ɨɬɩɪɚɜɢɬɟɥɹ. ɉɨɫɤɨɥɶɤɭ FTP ɫɟɪɜɟɪ ɧɚɯɨɞɢɬɫɹ ɜ 
ɩɨɞɫɟɬɢ 192.168.13.0/29, ɫɩɢɫɨɤ ɞɨɫɬɭɩɚ ɛɭɞɟɬ ɩɪɢɦɟɧɟɧ ɤ ɢɧɬɟɪɮɟɣɫɭ 
fa0/0.3. Ɉɞɧɚɤɨ ɧɟ ɫɬɨɢɬ ɡɚɛɵɜɚɬɶ, ɱɬɨ ɩɨɦɢɦɨ FTP-ɫɟɪɜɟɪɚ, ɜ ɬɨɣ ɠɟ ɩɨɞɫɟɬɢ 
ɧɚɯɨɞɹɬɫɹ ɢ ɞɪɭɝɢɟ ɫɟɪɜɟɪɚ (Web, DHCP ɢ MAIL), ɤ ɤɨɬɨɪɵɦ ɞɨɥɠɟɧ ɛɵɬɶ 
ɨɛɟɫɩɟɱɟɧ ɞɨɫɬɭɩ ɫɨ ɜɫɟɯ ɭɫɬɪɨɣɫɬɜ ɫɟɬɢ. Ɍɚɤ ɤɚɤ ɩɨɪɹɞɨɤ ɤɨɦɚɧɞ ɜ ɫɩɢɫɤɚɯ 
ɞɨɫɬɭɩɚ ɜɚɠɟɧ, ɧɟɨɛɯɨɞɢɦɨ ɫɧɚɱɚɥɚ ɪɚɡɪɟɲɢɬɶ ɜɫɟɦ ɭɫɬɪɨɣɫɬɜɚɦ ɞɨɫɬɭɩ ɤ 
ɫɟɪɜɟɪɚɦ - Web, DHCP ɢ MAIL, ɢ ɬɨɥɶɤɨ ɩɨɬɨɦ ɪɚɡɪɟɲɢɬɶ ɞɨɫɬɭɩ ɤ FILE-

ɫɟɪɜɟɪɭ ɩɨ ɩɪɨɬɨɤɨɥɭ TCP ɱɟɪɟɡ ɩɨɪɬɵ 20 ɢ 21 ɞɥɹ ɬɪɟɯ ɉɄ (ɩɭɫɬɶ ɷɬɢɦɢ ɉɄ 
ɛɭɞɭɬ Accounting1, Accounting2, Accounting3), ɬɚɤ ɤɚɤ ɜ Cisco ɞɟɣɫɬɜɭɟɬ 
ɩɪɚɜɢɥɨ, ɱɬɨ ɧɟ ɪɚɡɪɟɲɟɧɨ ɬɨ ɡɚɩɪɟɳɟɧɨ. ɉɪɨɩɢɲɟɦ ACL ɜ ɦɚɪɲɪɭɬɢɡɚɬɨɪ 
Marsh1: 
Marsh1 (config)#ip access-list extended 101 

Marsh1 (config-ext-nacl)# permit ip any host 192.168.13.2 

Marsh1 (config-ext-nacl)# permit ip any host 192.168.13.4 

Marsh1 (config-ext-nacl)# permit ip any host 192.168.13.5  
 

ɉɟɪɜɚɹ ɤɨɦɚɧɞɚ - ɫɨɡɞɚёɬ ɫɩɢɫɨɤ ɩɪɚɜɢɥ ɫ ɧɨɦɟɪɨɦ 101, ɜɬɨɪɚɹ - 
ɪɚɡɪɟɲɚɟɬ ɩɪɨɯɨɠɞɟɧɢɟ ɩɚɤɟɬɨɜ Web-server ɩɨ ɩɪɨɬɨɤɨɥɭ IP, ɬɪɟɬɶɹ - 
ɪɚɡɪɟɲɚɟɬ ɩɪɨɯɨɠɞɟɧɢɟ ɩɚɤɟɬɨɜ Mail-server ɩɨ ɩɪɨɬɨɤɨɥɭ IP ɢ ɩɨɫɥɟɞɧɹɹ - 
ɪɚɡɪɟɲɚɟɬ ɩɪɨɯɨɠɞɟɧɢɟ ɩɚɤɟɬɨɜ DHCP ɩɨ ɩɪɨɬɨɤɨɥɭ IP.  

ȼ ɫɩɢɫɨɤ ɩɪɚɜɢɥ ɫ ɧɨɦɟɪɨɦ 101 ɞɨɛɚɜɢɦ 3 ɪɚɡɪɟɲɚɸɳɢɯ ɩɪɚɜɢɥɚ - 
ɬɪёɦ ɉɄ (Accounting1, Accounting2, Accounting3), ɤɚɤ ɭɤɚɡɚɧɨ ɜ ɡɚɞɚɧɢɢ, ɞɥɹ 
ɩɨɪɬɨɜ ɫɟɪɜɟɪɚ 21 ɢ 20 (ɷɬɢ ɩɨɪɬɵ ɫɥɭɠɚɬ ɞɥɹ ɚɜɬɨɪɢɡɚɰɢɢ ɢ ɩɟɪɟɞɚɱɢ ɮɚɣɥɨɜ 
ɫɟɪɜɢɫɚ FTP): 
Marsh1 (config-ext-nacl)# permit tcp host 192.168.13.66 host 192.168.13.3 eq 20  
Marsh1 (config-ext-nacl)# permit tcp host 192.168.13.66 host 192.168.13.3 eq 21 

Marsh1 (config-ext-nacl)# permit tcp host 192.168.13.74 host 192.168.13.3 eq 20 

Marsh1 (config-ext-nacl)# permit tcp host 192.168.13.74 host 192.168.13.3 eq 21 

Marsh1 (config-ext-nacl)# permit tcp host 192.168.13.82 host 192.168.13.3 eq 20 

Marsh1(config-ext-nacl)# permit tcp host 192.168.13.82 host 192.168.13.3 eq 21 

Marsh1 (config-ext-nacl)#exit 
 

ɉɪɢɦɟɧɢɦ   ɫɩɢɫɨɤ ɫ ɧɨɦɟɪɨɦ 101 ɧɚ ɜɯɨɞ (in) Fa0/0.3 ɩɨɬɨɦɭ, ɱɬɨ 
ɬɪɚɮɢɤ ɜɯɨɞɢɬ ɧɚ ɷɬɨɬ ɩɨɪɬ ɪɨɭɬɟɪɚ ɫɨ ɫɬɨɪɨɧɵ ɫɟɬɢ:  
Marsh1 (config)#int fa0/0.3 

Marsh1 (config-subif)#ip access-group 101 out 
 

ɉɪɨɫɦɨɬɪɟɬɶ ɫɩɢɫɤɢ ɞɨɫɬɭɩɚ ɜ ɦɚɪɲɪɭɬɢɡɚɬɨɪɟ ɦɨɠɧɨ ɤɨɦɚɧɞɨɣ  
Prosv-gw1#sh access-lists 

ɇɚ ɪɢɫ. 23 ɩɨɤɚɡɚɧ ɪɟɡɭɥɶɬɚɬ ɜɵɩɨɥɧɟɧɢɹ ɤɨɦɚɧɞɵ sh access-lists.  
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Ɋɢɫ. 23. Ɋɟɡɭɥɶɬɚɬ ɩɪɨɫɦɨɬɪɚ ɫɩɢɫɤɨɜ ɞɨɫɬɭɩɚ 

 

Ⱥɧɚɥɢɡ ɪɢɫɭɧɤɚ ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɧɚ ɫɟɪɜɟɪɚ ɫɟɬɢ (ɤɪɨɦɟ FTP) ɪɚɡɪɟɲɟɧ 
ɞɨɫɬɭɩ ɫ ɥɸɛɨɝɨ ɭɫɬɪɨɣɫɬɜɚ (ɩɨɞɱɟɪɤɧɭɬɨ ɤɪɚɫɧɵɦ ɰɜɟɬɨɦ), ɚ ɧɚ FTP-ɫɟɪɜɟɪ 
ɥɢɲɶ ɫ ɬɪɟɯ ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɵɯ ɯɨɫɬɨɜ ɫ IP-ɚɞɪɟɫɚɦɢ – 192.168.13.66, 
192.168.13.74 ɢ 192.168.82 ɨɬɧɨɫɹɳɢɯɫɹ ɤ ɬɪɟɦ ɪɚɡɧɵɦ ɩɨɞɫɟɬɹɦ (ɬɚɛɥ. 3).  

Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɨɤɨɧɱɚɬɟɥɶɧɨ ɭɛɟɞɢɬɶɫɹ, ɱɬɨ ɜɜɟɞɟɧɧɵɟ ɩɪɚɜɢɥɚ 
ɪɚɛɨɬɚɸɬ ɩɪɨɜɟɪɢɦ ɞɨɫɬɭɩ ɫ ɯɨɫɬɨɜ Accounting2 ɢ ɊɌɈ3 (ɪɢɫ.24). 

 
Ɋɢɫ.24. ɉɪɨɜɟɪɤɚ ɞɨɫɬɭɩɚ ɤ ɮɚɣɥ-ɫɟɪɜɟɪɭ ɫ Accounting2 ɢ ɊɌɈ3 

 

ɂɡ ɪɢɫ. 24 ɜɢɞɧɨ, ɱɬɨ ɨɛɪɚɳɟɧɢɟ ɨɬ ɯɨɫɬɚ Accounting2 ɩɪɨɯɨɞɢɬ, ɚ ɨɬ 
ɭɡɥɚ ɊɌɈ3 – ɧɟɬ. Эɬɨ ɢ ɹɜɥɹɟɬɫɹ ɞɨɤɚɡɚɬɟɥɶɫɬɜɨɦ ɪɚɛɨɬɵ ACL ɞɥɹ 
ɫɩɪɨɟɤɬɢɪɨɜɚɧɧɨɣ ɤɨɦɩɶɸɬɟɪɧɨɣ ɫɟɬɢ ɢ ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɦɨɠɧɨ 
ɚɧɚɥɨɝɢɱɧɨ ɩɪɨɜɟɪɢɬɶ ɜɫɟ ɨɫɬɚɥɶɧɵɟ ɭɫɬɪɨɣɫɬɜɚ. 
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ȼ ɪɚɦɤɚɯ ɞɚɧɧɨɣ ɪɚɛɨɬɵ ɛɵɥɢ ɪɚɡɪɚɛɨɬɚɧɵ ɦɟɬɨɞɢɱɟɫɤɢɟ ɭɤɚɡɚɧɢɹ 
ɜɵɩɨɥɧɟɧɢɹ ɤɭɪɫɨɜɨɣ ɪɚɛɨɬɵ ɩɨ ɞɢɫɰɢɩɥɢɧɟ «Ⱥɞɦɢɧɢɫɬɪɢɪɨɜɚɧɢɟ 
ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦ» ɫ ɩɨɦɨɳɶɸ ɫɢɦɭɥɹɬɨɪɚ Cisco Packet Tracer. ȼ ɯɨɞɟ 
ɪɚɡɪɚɛɨɬɤɢ ɛɵɥɢ ɜɵɩɨɥɧɟɧɵ ɫɥɟɞɭɸɳɢɟ ɷɬɚɩɵ: 

 ɩɪɟɞɫɬɚɜɥɟɧɨ ɨɩɢɫɚɧɢɟ ɩɪɨɝɪɚɦɦɧɨɝɨ ɢɧɬɟɪɮɟɣɫɚ ɫɢɦɭɥɹɬɨɪɚ 
Packet Tracer; 

 ɞɚɧɵ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɫɬɪɭɤɬɭɪɟ ɤɭɪɫɨɜɨɣ ɪɚɛɨɬɵ; 
 ɩɪɟɞɫɬɚɜɥɟɧ ɜɚɪɢɚɧɬ ɜɵɩɨɥɧɟɧɢɹ ɤɭɪɫɨɜɨɣ ɪɚɛɨɬɵ. 
 

Ȼɢɛɥɢɨɝɪɚɮɢɱɟɫɤɢɣ ɫɩɢɫɨɤ 

Ɍɚɧɟɧɛɚɭɦ Э., ɍɷɡɟɪɨɥɥ Ⱦ. Ʉɨɦɩɶɸɬɟɪɧɵɟ ɫɟɬɢ – ɋɉɛ., 2012. - 960 ɫ. 
Ɉɥɢɮɟɪ ȼ.Ƚ., Ɉɥɢɮɟɪ ɂ.Ⱥ. Ʉɨɦɩɶɸɬɟɪɧɵɟ ɫɟɬɢ – ɋɉɛ., 2016. - 992 ɫ. 
ɏɚɛɪɚɤɟɧ Ⱦɠ. Ʉɚɤ ɪɚɛɨɬɚɬɶ ɫ ɦɚɪɲɪɭɬɢɡɚɬɨɪɚɦɢ Cisco – Ɇ.: ɂɡɞ-ɜɨ 
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