
ȼɜɟɞɟɧɢɟ 



 
Ɇɟɬɨɞɢɱɟɫɤɨɟ ɩɨɫɨɛɢɟ ɩɨ ɩɪɨɜɟɞɟɧɢɸ ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬ ɩɨ ɆȾɄ 03.03. «ɋɟɬɟɜɨɟ 

ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɜ ɦɚɥɵɯ ɫɟɬɹɯ» ɉɆ.03 «Эɤɫɩɥɭɚɬɚɰɢɹ ɨɛɴɟɤɬɨɜ ɫɟɬɟɜɨɣ ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ» 

ɪɚɡɪɚɛɨɬɚɧɵ ɞɥɹ ɫɬɭɞɟɧɬɨɜ ɤɭɪɫɚ ɫɩɟɰɢɚɥɶɧɨɫɬɢ 09.02.02 «Ʉɨɦɩɶɸɬɟɪɧɵɟ ɫɟɬɢ» ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɬɪɟɛɨɜɚɧɢɹɦɢ Ɏɟɞɟɪɚɥɶɧɨɝɨ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɝɨ ɫɬɚɧɞɚɪɬɚ ɩɨ ɫɩɟɰɢɚɥɶɧɨɫɬɢ 
ɫɪɟɞɧɟɝɨ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɝɨ ɨɛɪɚɡɨɜɚɧɢɹ (ɞɚɥɟɟ ɋɉɈ) 09.02.02 «Ʉɨɦɩɶɸɬɟɪɧɵɟ ɫɟɬɢ». 

Ⱦɚɧɧɨɟ ɩɨɫɨɛɢɟ ɫɨɞɟɪɠɢɬ ɬɟɨɪɟɬɢɱɟɫɤɢɟ ɨɫɧɨɜɵ, ɨɩɢɫɚɧɢɟ ɯɨɞɚ ɪɚɛɨɬɵ, ɚɥɝɨɪɢɬɦɵ ɞɟɣɫɬɜɢɣ ɜ 
ɩɪɨɰɟɫɫɟ ɜɵɩɨɥɧɟɧɢɹ, ɪɟɲɟɧɢɹ ɡɚɞɚɱ, ɚ ɬɚɤɠɟ ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɤɨɧɬɪɨɥɶɧɵɟ ɜɨɩɪɨɫɵ ɢ ɡɚɞɚɧɢɹ 
ɩɨ ɩɪɨɜɟɪɤɟ ɨɫɜɨɟɧɢɹ ɦɚɬɟɪɢɚɥɚ. 

ȼ ɩɨɫɨɛɢɟ ɞɚɧɵ ɪɭɤɨɜɨɞɫɬɜɚ ɩɨ ɫɥɟɞɭɸɳɢɦ ɬɟɦɚɦ: 
- Ⱥɩɩɚɪɚɬɧɨ-ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɫɟɬɟɜɵɯ ɭɫɬɪɨɣɫɬɜ; 
- ɉɨɞɤɥɸɱɟɧɢɟ ɤ ɥɨɤɚɥɶɧɨɣ ɫɟɬɢ; 
- ɉɨɞɤɥɸɱɟɧɢɟ ɤ ɫɟɬɢ ɂɧɬɟɪɧɟɬ; 
- ɋɟɬɟɜɚɹ ɚɞɪɟɫɚɰɢɹ ɢ ɫɟɬɟɜɵɟ ɫɥɭɠɛɵ; 
- Ȼɟɫɩɪɨɜɨɞɧɵɟ ɬɟɯɧɨɥɨɝɢɢ; 
- Ɉɫɧɨɜɵ ɛɟɡɨɩɚɫɧɨɫɬɢ ɥɨɤɚɥɶɧɵɯ ɫɟɬɟɣ; 
- Ⱦɢɚɝɧɨɫɬɢɤɚ ɢ ɭɫɬɪɚɧɟɧɢɟ ɧɟɩɨɥɚɞɨɤ ɜ ɥɨɤɚɥɶɧɵɯ ɫɟɬɹɯ. 

ɉɪɚɤɬɢɱɟɫɤɢɟ ɡɚɧɹɬɢɹ ɩɨ ɆȾɄ.03.03 «ɋɟɬɟɜɨɟ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɜ ɦɚɥɵɯ ɫɟɬɹɯ» ɧɚɩɪɚɜɥɟɧɚ ɧɚ: 
- ɩɪɢɨɛɪɟɬɟɧɢɟ ɫɬɭɞɟɧɬɚɦɢ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ ɧɚɜɵɤɨɜ ɢ ɩɟɪɜɨɧɚɱɚɥɶɧɨɝɨ ɨɩɵɬɚ ɜ 

ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ; 
- ɮɨɪɦɢɪɨɜɚɧɢɟ ɨɫɧɨɜɧɵɯ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ ɤɨɦɩɟɬɟɧɰɢɣ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɜɢɞɭ 

ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ (ȼɉȾ): Эɤɫɩɥɭɚɬɚɰɢɹ ɨɛɴɟɤɬɨɜ ɫɟɬɟɜɨɣ ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ; 
- ɜɨɫɩɢɬɚɧɢɟ ɫɨɡɧɚɬɟɥɶɧɨɣ ɬɪɭɞɨɜɨɣ ɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɞɢɫɰɢɩɥɢɧɵ. 
Ɋɟɡɭɥɶɬɚɬɨɦ ɨɫɜɨɟɧɢɹ ɆȾɄ 03.03. «ɋɟɬɟɜɨɟ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɜ ɦɚɥɵɯ ɫɟɬɹɯ»  ɹɜɥɹɟɬɫɹ 

ɨɜɥɚɞɟɧɢɟ ɨɛɭɱɚɸɳɢɦɢɫɹ ɜɢɞɨɦ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ (ȼɉȾ) Эɤɫɩɥɭɚɬɚɰɢɹ ɨɛɴɟɤɬɨɜ 
ɫɟɬɟɜɨɣ ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ, ɜ ɬɨɦ ɱɢɫɥɟ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɦɢ (ɉɄ) ɢ ɨɛɳɢɦɢ (ɈɄ) ɤɨɦɩɟɬɟɧɰɢɹɦɢ: 

 

Ʉɨɞ ɇɚɢɦɟɧɨɜɚɧɢɟ ɪɟɡɭɥɶɬɚɬɚ ɨɛɭɱɟɧɢɹ 

ɉɄ 3.1. ɍɫɬɚɧɚɜɥɢɜɚɬɶ, ɧɚɫɬɪɚɢɜɚɬɶ, ɷɤɫɩɥɭɚɬɢɪɨɜɚɬɶ ɢ ɨɛɫɥɭɠɢɜɚɬɶ ɬɟɯɧɢɱɟɫɤɢɟ ɢ 
ɩɪɨɝɪɚɦɦɧɨ-ɚɩɩɚɪɚɬɧɵɟ ɫɪɟɞɫɬɜɚ ɤɨɦɩɶɸɬɟɪɧɵɯ ɫɟɬɟɣ. 

ɉɄ 3.2. ɉɪɨɜɨɞɢɬɶ ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɢɟ ɪɚɛɨɬɵ ɧɚ ɨɛɴɟɤɬɚɯ ɫɟɬɟɜɨɣ ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ ɢ ɪɚɛɨɱɢɯ 
ɫɬɚɧɰɢɹɯ. 

ɉɄ 3.3. Эɤɫɩɥɭɚɬɚɰɢɹ ɫɟɬɟɜɵɯ ɤɨɧɮɢɝɭɪɚɰɢɣ 
ɉɄ 3.4. ɍɱɚɫɬɜɨɜɚɬɶ ɜ ɪɚɡɪɚɛɨɬɤɟ ɫɯɟɦɵ ɩɨɫɥɟɚɜɚɪɢɣɧɨɝɨ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ 

ɤɨɦɩɶɸɬɟɪɧɨɣ ɫɟɬɢ, ɜɵɩɨɥɧɹɬɶ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɢ ɪɟɡɟɪɜɧɨɟ ɤɨɩɢɪɨɜɚɧɢɟ ɢɧɮɨɪɦɚɰɢɢ. 
ɉɄ 3.5 Ɉɪɝɚɧɢɡɨɜɵɜɚɬɶ ɢɧɜɟɧɬɚɪɢɡɚɰɢɸ ɬɟɯɧɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ ɫɟɬɟɜɨɣ ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ, 

ɨɫɭɳɟɫɬɜɥɹɬɶ ɤɨɧɬɪɨɥɶ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɨɫɥɟ ɟɝɨ ɪɟɦɨɧɬɚ. 
ɉɄ 3.6 ȼɵɩɨɥɧɹɬɶ ɡɚɦɟɧɭ ɪɚɫɯɨɞɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɢ ɦɟɥɤɢɣ ɪɟɦɨɧɬ ɩɟɪɢɮɟɪɢɣɧɨɝɨ 

ɨɛɨɪɭɞɨɜɚɧɢɹ, ɨɩɪɟɞɟɥɹɬɶ ɭɫɬɚɪɟɜɲɟɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɢ ɩɪɨɝɪɚɦɦɧɵɟ ɫɪɟɞɫɬɜɚ ɫɟɬɟɜɨɣ 
ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ. 

ɈɄ 1. ɉɨɧɢɦɚɬɶ ɫɭɳɧɨɫɬɶ ɢ ɫɨɰɢɚɥɶɧɭɸ ɡɧɚɱɢɦɨɫɬɶ ɫɜɨɟɣ ɛɭɞɭɳɟɣ ɩɪɨɮɟɫɫɢɢ, ɩɪɨɹɜɥɹɬɶ ɤ 
ɧɟɣ ɭɫɬɨɣɱɢɜɵɣ ɢɧɬɟɪɟɫ 

ɈɄ 2. 
 

Ɉɪɝɚɧɢɡɨɜɵɜɚɬɶ ɫɨɛɫɬɜɟɧɧɭɸ ɞɟɹɬɟɥɶɧɨɫɬɶ, ɜɵɛɢɪɚɬɶ ɬɢɩɨɜɵɟ ɦɟɬɨɞɵ ɢ ɫɩɨɫɨɛɵ 
ɜɵɩɨɥɧɟɧɢɹ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ  ɡɚɞɚɱ, ɨɰɟɧɢɜɚɬɶ ɢɯ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɢ ɤɚɱɟɫɬɜɨ. 

ɈɄ 3.  ɉɪɢɧɢɦɚɬɶ ɪɟɲɟɧɢɹ ɜ ɫɬɚɧɞɚɪɬɧɵɯ ɢ ɧɟɫɬɚɧɞɚɪɬɧɵɯ ɫɢɬɭɚɰɢɹɯ ɢ ɧɟɫɬɢ ɡɚ ɧɢɯ 
ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ. 

ɈɄ 4. Ɉɫɭɳɟɫɬɜɥɹɬɶ ɩɨɢɫɤ ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɢɧɮɨɪɦɚɰɢɢ, ɧɟɨɛɯɨɞɢɦɨɣ ɞɥɹ ɷɮɮɟɤɬɢɜɧɨɝɨ 
ɜɵɩɨɥɧɟɧɢɹ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ ɡɚɞɚɱ, ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɝɨ ɢ ɥɢɱɧɨɫɬɧɨɝɨ ɪɚɡɜɢɬɢɹ. 

ɈɄ 5.  ɂɫɩɨɥɶɡɨɜɚɬɶ ɢɧɮɨɪɦɚɰɢɨɧɧɨ-ɤɨɦɦɭɧɢɤɚɰɢɨɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ɜ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ  
ɞɟɹɬɟɥɶɧɨɫɬɢ. 



ɈɄ 6.  Ɋɚɛɨɬɚɬɶ ɜ ɤɨɥɥɟɤɬɢɜɟ ɢ ɜ ɤɨɦɚɧɞɟ, ɷɮɮɟɤɬɢɜɧɨ  ɨɛɳɚɬɶɫɹ ɫ ɤɨɥɥɟɝɚɦɢ, ɪɭɤɨɜɨɞɫɬɜɨɦ, 
ɩɨɬɪɟɛɢɬɟɥɹɦɢ. 

ɈɄ 7.  Ȼɪɚɬɶ ɧɚ ɫɟɛɹ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɪɚɛɨɬɭ ɱɥɟɧɨɜ ɤɨɦɚɧɞɵ (ɩɨɞɱɢɧɟɧɧɵɯ), ɡɚ ɪɟɡɭɥɶɬɚɬ 
ɜɵɩɨɥɧɟɧɢɹ  ɡɚɞɚɧɢɣ.  

ɈɄ 8.  ɋɚɦɨɫɬɨɹɬɟɥɶɧɨ  ɨɩɪɟɞɟɥɹɬɶ  ɡɚɞɚɱɢ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɝɨ  ɢ ɥɢɱɧɨɫɬɧɨɝɨ ɪɚɡɜɢɬɢɹ,  
ɡɚɧɢɦɚɬɶɫɹ ɫɚɦɨɨɛɪɚɡɨɜɚɧɢɟɦ, ɨɫɨɡɧɚɧɧɨ ɩɥɚɧɢɪɨɜɚɬɶ  ɩɨɜɵɲɟɧɢɟ ɤɜɚɥɢɮɢɤɚɰɢɢ. 

ɈɄ 9.  Ɉɪɢɟɧɬɢɪɨɜɚɬɶɫɹ ɜ ɭɫɥɨɜɢɹɯ ɱɚɫɬɨɣ ɫɦɟɧɵ ɬɟɯɧɨɥɨɝɢɣ ɜ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ  
ɞɟɹɬɟɥɶɧɨɫɬɢ. 

 
ɉɪɚɜɢɥɚ ɨɯɪɚɧɵ ɬɪɭɞɚ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬ. 
1. О̛̺̍е т̬е̍о̛̦̏̌́ о̵̬̦̼̌ т̬уд̌. 

1.1. Ʉ ɪɚɛɨɬɟ ɜ ɭɱɟɛɧɨɦ ɤɚɛɢɧɟɬɟ ɞɨɩɭɫɤɚɸɬɫɹ ɫɬɭɞɟɧɬɵ, ɩɪɨɲɟɞɲɢɟ ɢɧɫɬɪɭɤɬɚɠ ɩɨ ɨɯɪɚɧɟ 
ɬɪɭɞɚ, ɡɧɚɸɳɢɟ ɩɪɚɜɢɥɚ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ. 

1.2. ɉɪɢ ɪɚɛɨɬɟ ɜ ɤɚɛɢɧɟɬɟ ɞɨɥɠɧɵ ɫɨɛɥɸɞɚɬɶɫɹ ɩɪɚɜɢɥɚ ɩɨɜɟɞɟɧɢɹ, ɪɚɫɩɢɫɚɧɢɟ ɭɱɟɛɧɵɯ 
ɡɚɧɹɬɢɣ, ɭɫɬɚɧɨɜɥɟɧɧɵɣ ɪɟɠɢɦ ɬɪɭɞɚ ɢ ɨɬɞɵɯɚ. 

1.3. ɉɪɢ ɩɪɨɜɟɞɟɧɢɢ ɡɚɧɹɬɢɣ ɜɨɡɦɨɠɧɨ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɫɬɭɞɟɧɬɨɜ ɫɥɟɞɭɸɳɢɯ ɨɩɚɫɧɵɯ 
ɮɚɤɬɨɪɨɜ: 

- ɧɚɪɭɲɟɧɢɟ ɨɫɚɧɤɢ, ɢɫɤɪɢɜɥɟɧɢɟ ɩɨɡɜɨɧɨɱɧɢɤɚ, ɪɚɡɜɢɬɢɟ ɛɥɢɡɨɪɭɤɨɫɬɢ ɩɪɢ 
ɧɟɩɪɚɜɢɥɶɧɨɦ ɩɨɞɛɨɪɟ ɦɟɛɟɥɢ; 

- ɧɚɪɭɲɟɧɢɟ ɨɫɬɪɨɬɵ ɡɪɟɧɢɹ ɩɪɢ ɧɟɞɨɫɬɚɬɨɱɧɨɣ ɨɫɜɟɳɟɧɧɨɫɬɢ ɜ ɤɚɛɢɧɟɬɟ; 
- ɩɨɪɚɠɟɧɢɟ ɷɥɟɤɬɪɢɱɟɫɤɢɦ ɬɨɤɨɦ ɩɪɢ ɧɟɢɫɩɪɚɜɧɨɦ ɨɛɨɪɭɞɨɜɚɧɢɢ ɤɚɛɢɧɟɬɚ; 

1.4. ȼ ɩɪɨɰɟɫɫɟ ɡɚɧɹɬɢɣ ɫɬɭɞɟɧɬɵ ɞɨɥɠɧɵ ɫɨɛɥɸɞɚɬɶ ɩɪɚɜɢɥɚ ɥɢɱɧɨɣ ɝɢɝɢɟɧɵ, ɫɨɞɟɪɠɚɬɶ ɜ 
ɱɢɫɬɨɬɟ ɪɚɛɨɱɟɟ ɦɟɫɬɨ. 

2. Ɍɪɟɛɨɜɚɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɟɪɟɞ ɧɚɱɚɥɨɦ ɡɚɧɹɬɢɹ. 
2.1. ȼɤɥɸɱɢɬɶ ɩɨɥɧɨɫɬɶɸ ɨɫɜɟɳɟɧɢɟ ɜ ɤɚɛɢɧɟɬɟ, ɭɛɟɞɢɬɶɫɹ ɜ ɩɪɚɜɢɥɶɧɨɫɬɢ ɪɚɛɨɬɵ 

ɫɜɟɬɢɥɶɧɢɤɨɜ. ɇɚɢɦɟɧɶɲɚɹ ɨɫɜɟɳɟɧɧɨɫɬɶ ɜ ɤɚɛɢɧɟɬɟ ɞɨɥɠɧɚ ɛɵɬɶ ɧɟ ɦɟɧɟɟ 300Ʌɤ 
(20ȼɌ/ɦ2) ɩɪɢ ɥɸɦɢɧɟɫɰɟɧɬɧɵɯ ɥɚɦɩɚɯ. 

2.2. ɍɛɟɞɢɬɶɫɹ ɜ ɢɫɩɪɚɜɧɨɫɬɢ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɤɚɛɢɧɟɬɚ: ɤɨɦɦɭɧɢɤɚɰɢɨɧɧɵɟ ɤɨɪɨɛɤɢ 
ɜɵɤɥɸɱɚɬɟɥɟɣ ɢ ɪɨɡɟɬɨɤ ɧɟ ɞɨɥɠɧɵ ɢɦɟɬɶ ɬɪɟɳɢɧ, ɫɤɨɥɨɜ, ɚ ɬɚɤɠɟ ɨɝɨɥɟɧɧɵɯ 
ɤɨɧɬɚɤɬɨɜ. 

2.3. ɉɪɨɜɟɪɢɬɶ ɫɚɧɢɬɚɪɧɨɟ ɫɨɫɬɨɹɧɢɟ ɤɚɛɢɧɟɬɚ, ɭɛɟɞɢɬɶɫɹ ɜ ɰɟɥɨɫɬɧɨɫɬɢ ɫɬɟɤɨɥ ɜ ɨɤɧɚɯ ɢ 
ɩɪɨɜɟɫɬɢ ɫɤɜɨɡɧɨɟ ɩɪɨɜɟɬɪɢɜɚɧɢɟ ɤɚɛɢɧɟɬɚ. 

3.Ɍɪɟɛɨɜɚɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜɨ ɜɪɟɦɹ ɡɚɧɹɬɢɹ. 
3.1. ɂɫɩɨɥɶɡɭɟɦɵɟ ɜ ɤɚɛɢɧɟɬɟ ɞɟɦɨɧɫɬɪɚɰɢɨɧɧɵɟ ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɩɪɢɛɨɪɵ ɞɨɥɠɧɵ ɛɵɬɶ 

ɢɫɩɪɚɜɧɵ ɢ ɢɦɟɬɶ ɡɚɡɟɦɥɟɧɢɟ ɢ ɡɚɧɭɥɟɧɢɟ. 
4. Ɍɪɟɛɨɜɚɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜ ɚɜɚɪɢɣɧɵɯ ɫɢɬɭɚɰɢɹɯ. 

4.1. ɉɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɚɜɚɪɢɣɧɵɯ ɫɢɬɭɚɰɢɣ ɧɟɦɟɞɥɟɧɧɨ ɷɜɚɤɭɢɪɨɜɚɬɶ ɫɬɭɞɟɧɬɨɜ ɢ 
ɫɨɨɛɳɢɬɶ ɚɞɦɢɧɢɫɬɪɚɰɢɢ ɭɱɪɟɠɞɟɧɢɹ. 

 5. Ɍɪɟɛɨɜɚɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɨ ɨɤɨɧɱɚɧɢɢ ɡɚɧɹɬɢɹ. 
 5.1. ȼɵɤɥɸɱɢɬɶ ɞɟɦɨɧɫɬɪɚɰɢɨɧɧɵɟ ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɩɪɢɛɨɪɵ; 
 5.2. Ɂɚɤɪɵɬɶ ɨɤɧɚ ɢ ɜɵɤɥɸɱɢɬɶ ɫɜɟɬ 
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Ɍɟɨɪɟɬɢɱɟɫɤɢɟ ɫɜɟɞɟɧɢɹ. 
ɋɟɬɟɜɵɟ ɭɫɬɪɨɣɫɬɜɚ 
ɍɫɬɪɨɣɫɬɜɚ, ɩɨɞɤɥɸɱɟɧɧɵɟ ɤ ɤɚɤɨɦɭ-ɥɢɛɨ ɫɟɝɦɟɧɬɭ ɫɟɬɢ, ɧɚɡɵɜɚɸɬ ɫɟɬɟɜɵɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ. ɂɯ 
ɩɪɢɧɹɬɨ ɩɨɞɪɚɡɞɟɥɹɬɶ ɧɚ 2 ɝɪɭɩɩɵ: 

1. ɍɫɬɪɨɣɫɬɜɚ ɩɨɥɶɡɨɜɚɬɟɥɹ. ȼ ɷɬɭ ɝɪɭɩɩɭ ɜɯɨɞɹɬ ɤɨɦɩɶɸɬɟɪɵ, ɩɪɢɧɬɟɪɵ, ɫɤɚɧɟɪɵ ɢ ɞɪɭɝɢɟ 
ɭɫɬɪɨɣɫɬɜɚ, ɤɨɬɨɪɵɟ ɜɵɩɨɥɧɹɸɬ ɮɭɧɤɰɢɢ, ɧɟɨɛɯɨɞɢɦɵɟ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɩɨɥɶɡɨɜɚɬɟɥɸ ɫɟɬɢ; 

2. ɋɟɬɟɜɵɟ ɭɫɬɪɨɣɫɬɜɚ. Эɬɢ ɭɫɬɪɨɣɫɬɜɚ ɩɨɡɜɨɥɹɸɬ ɨɫɭɳɟɫɬɜɥɹɬɶ ɫɜɹɡɶ ɫ ɞɪɭɝɢɦɢ ɫɟɬɟɜɵɦɢ 
ɭɫɬɪɨɣɫɬɜɚɦɢ ɢɥɢ ɭɫɬɪɨɣɫɬɜɚɦɢ ɤɨɧɟɱɧɨɝɨ ɩɨɥɶɡɨɜɚɬɟɥɹ. ȼ ɫɟɬɢ ɨɧɢ ɜɵɩɨɥɧɹɸɬ 
ɫɩɟɰɢɮɢɱɟɫɤɢɟ ɮɭɧɤɰɢɢ. 

ɇɢɠɟ ɛɨɥɟɟ ɩɨɞɪɨɛɧɨ ɨɩɢɫɚɧɵ ɬɢɩɵ ɭɫɬɪɨɣɫɬɜ ɢ ɢɯ ɮɭɧɤɰɢɢ. 
Ɍɢɩɵ ɫɟɬɟɜɵх ɭɫɬɪɨɣɫɬɜ 

ɋɟɬɟɜɵɟ ɤɚɪɬɵ 

ɍɫɬɪɨɣɫɬɜɚ, ɤɨɬɨɪɵɟ ɫɜɹɡɵɜɚɸɬ ɤɨɧɟɱɧɨɝɨ ɩɨɥɶɡɨɜɚɬɟɥɹ ɫ ɫɟɬɶɸ, ɧɚɡɵɜɚɸɬɫɹ ɬɚɤɠɟ ɨɤɨɧɟɱɧɵɦɢ 

ɭɡɥɚɦɢ ɢɥɢ ɫɬɚɧɰɢɹɦɢ (host). ɉɪɢɦɟɪɨɦ ɬɚɤɢɯ ɭɫɬɪɨɣɫɬɜ ɹɜɥɹɟɬɫɹ ɨɛɵɱɧɵɣ ɩɟɪɫɨɧɚɥɶɧɵɣ 
ɤɨɦɩɶɸɬɟɪ ɢɥɢ ɪɚɛɨɱɚɹ ɫɬɚɧɰɢɹ (ɦɨɳɧɵɣ ɤɨɦɩɶɸɬɟɪ, ɜɵɩɨɥɧɹɸɳɢɣ ɨɩɪɟɞɟɥɟɧɧɵɟ ɮɭɧɤɰɢɢ, 
ɬɪɟɛɭɸɳɢɟ ɛɨɥɶɲɨɣ ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ ɦɨɳɧɨɫɬɢ. ɇɚɩɪɢɦɟɪ, ɨɛɪɚɛɨɬɤɚ ɜɢɞɟɨ, ɦɨɞɟɥɢɪɨɜɚɧɢɟ 
ɮɢɡɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɢ ɬ.ɞ.). Ⱦɥɹ ɪɚɛɨɬɵ ɜ ɫɟɬɢ ɤɚɠɞɵɣ ɯɨɫɬ ɨɫɧɚɳɟɧ ɩɥɚɬɨɣ ɫɟɬɟɜɨɝɨ ɢɧɬɟɪɮɟɣɫɚ 

(Network Interface Card — NIC), ɬɚɤɠɟ ɧɚɡɵɜɚɟɦɨɣ ɫɟɬɟɜɵɦ ɚɞɚɩɬɟɪɨɦ. Ʉɚɤ ɩɪɚɜɢɥɨ, ɬɚɤɢɟ 
ɭɫɬɪɨɣɫɬɜɚ ɦɨɝɭɬ ɮɭɧɤɰɢɨɧɢɪɨɜɚɬɶ ɢ ɛɟɡ ɤɨɦɩɶɸɬɟɪɧɨɣ ɫɟɬɢ. 
ɋɟɬɟɜɨɣ ɚɞɚɩɬɟɪ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɩɟɱɚɬɧɭɸ ɩɥɚɬɭ, ɤɨɬɨɪɚɹ ɜɫɬɚɜɥɹɟɬɫɹ ɜ ɫɥɨɬ ɧɚ ɦɚɬɟɪɢɧɫɤɨɣ 
ɩɥɚɬɟ ɤɨɦɩɶɸɬɟɪɚ, ɢɥɢ ɜɧɟɲɧɟɟ ɭɫɬɪɨɣɫɬɜɨ. Ʉɚɠɞɵɣ ɚɞɚɩɬɟɪ NIC ɢɦɟɟɬ ɭɧɢɤɚɥɶɧɵɣ ɤɨɞ, 
ɧɚɡɵɜɚɟɦɵɣ MAC-ɚɞɪɟɫɨɦ. Эɬɨɬ ɚɞɪɟɫ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɨɪɝɚɧɢɡɚɰɢɢ ɪɚɛɨɬɵ ɷɬɢɯ ɭɫɬɪɨɣɫɬɜ ɜ ɫɟɬɢ. 
ɋɟɬɟɜɵɟ ɭɫɬɪɨɣɫɬɜɚ ɨɛɟɫɩɟɱɢɜɚɸɬ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɭ ɞɚɧɧɵɯ, ɤɨɬɨɪɵɟ ɧɟɨɛɯɨɞɢɦɨ ɩɟɪɟɞɚɜɚɬɶ ɦɟɠɞɭ 
ɭɫɬɪɨɣɫɬɜɚɦɢ ɤɨɧɟɱɧɨɝɨ ɩɨɥɶɡɨɜɚɬɟɥɹ. Ɉɧɢ ɭɞɥɢɧɹɸɬ ɢ ɨɛɴɟɞɢɧɹɸɬ ɤɚɛɟɥɶɧɵɟ ɫɨɟɞɢɧɟɧɢɹ, 
ɩɪɟɨɛɪɚɡɭɸɬ ɞɚɧɧɵɟ ɢɡ ɨɞɧɨɝɨ ɮɨɪɦɚɬɚ ɜ ɞɪɭɝɨɣ ɢ ɭɩɪɚɜɥɹɸɬ ɩɟɪɟɞɚɱɟɣ ɞɚɧɧɵɯ. ɉɪɢɦɟɪɚɦɢ 
ɭɫɬɪɨɣɫɬɜ, ɜɵɩɨɥɧɹɸɳɢɯ ɩɟɪɟɱɢɫɥɟɧɧɵɟ ɮɭɧɤɰɢɢ, ɹɜɥɹɸɬɫɹ ɩɨɜɬɨɪɢɬɟɥɢ, ɤɨɧɰɟɧɬɪɚɬɨɪɵ, ɦɨɫɬɵ, 
ɤɨɦɦɭɬɚɬɨɪɵ ɢ ɦɚɪɲɪɭɬɢɡɚɬɨɪɵ. 

 

ɋɟɬɟɜɨɣ ɚɞɚɩɬɟɪ (NIC) 

ɉɨɜɬɨɪɢɬɟɥɢ 

ɉɨɜɬɨɪɢɬɟɥɢ (repeater) ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɫɟɬɟɜɵɟ ɭɫɬɪɨɣɫɬɜɚ, ɮɭɧɤɰɢɨɧɢɪɭɸɳɢɟ ɧɚ ɩɟɪɜɨɦ 
(ɮɢɡɢɱɟɫɤɨɦ) ɭɪɨɜɧɟ ɷɬɚɥɨɧɧɨɣ ɦɨɞɟɥɢ OSI. Ⱦɥɹ ɬɨɝɨ ɱɬɨɛɵ ɩɨɧɹɬɶ ɪɚɛɨɬɭ ɩɨɜɬɨɪɢɬɟɥɹ, ɧɟɨɛɯɨɞɢɦɨ 
ɡɧɚɬɶ, ɱɬɨ ɩɨ ɦɟɪɟ ɬɨɝɨ, ɤɚɤ ɞɚɧɧɵɟ ɩɨɤɢɞɚɸɬ ɭɫɬɪɨɣɫɬɜɨ ɨɬɩɪɚɜɢɬɟɥɹ ɢ ɜɵɯɨɞɹɬ ɜ ɫɟɬɶ, ɨɧɢ 
ɩɪɟɨɛɪɚɡɭɸɬɫɹ ɜ ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɢɥɢ ɫɜɟɬɨɜɵɟ ɢɦɩɭɥɶɫɵ, ɤɨɬɨɪɵɟ ɩɨɫɥɟ ɷɬɨɝɨ ɩɟɪɟɞɚɸɬɫɹ ɩɨ ɫɟɬɟɜɨɣ 
ɩɟɪɟɞɚɸɳɟɣ ɫɪɟɞɟ. Ɍɚɤɢɟ ɢɦɩɭɥɶɫɵ ɧɚɡɵɜɚɸɬɫɹ ɫɢɝɧɚɥɚɦɢ (signals). Ʉɨɝɞɚ ɫɢɝɧɚɥɵ ɩɨɤɢɞɚɸɬ 
ɩɟɪɟɞɚɸɳɭɸ ɫɬɚɧɰɢɸ, ɨɧɢ ɹɜɥɹɸɬɫɹ ɱɟɬɤɢɦɢ ɢ ɥɟɝɤɨ ɪɚɫɩɨɡɧɚɜɚɟɦɵɦɢ. Ɉɞɧɚɤɨ ɱɟɦ ɛɨɥɶɲɟ ɞɥɢɧɚ 
ɤɚɛɟɥɹ, ɬɟɦ ɛɨɥɟɟ ɫɥɚɛɵɦ ɢ ɦɟɧɟɟ ɪɚɡɥɢɱɢɦɵɦ ɫɬɚɧɨɜɢɬɫɹ ɫɢɝɧɚɥ ɩɨ ɦɟɪɟ ɩɪɨɯɨɠɞɟɧɢɹ ɩɨ ɫɟɬɟɜɨɣ 
ɩɟɪɟɞɚɸɳɟɣ ɫɪɟɞɟ. ɐɟɥɶɸ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɨɜɬɨɪɢɬɟɥɹ ɹɜɥɹɟɬɫɹ ɪɟɝɟɧɟɪɚɰɢɹ ɢ ɪɟɫɢɧɯɪɨɧɢɡɚɰɢɹ 
ɫɟɬɟɜɵɯ ɫɢɝɧɚɥɨɜ ɧɚ ɛɢɬɨɜɨɦ ɭɪɨɜɧɟ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɩɟɪɟɞɚɜɚɬɶ ɢɯ ɩɨ ɫɪɟɞɟ ɧɚ ɛɨɥɶɲɟɟ ɪɚɫɫɬɨɹɧɢɟ. 
Ɍɟɪɦɢɧ ɩɨɜɬɨɪɢɬɟɥɶ (repeater) ɩɟɪɜɨɧɚɱɚɥɶɧɨ ɨɡɧɚɱɚɥ ɨɬɞɟɥɶɧɵɣ ɩɨɪɬ ‗‗ɧɚ ɜɯɨɞɟ‘‘ ɧɟɤɨɬɨɪɨɝɨ 
ɭɫɬɪɨɣɫɬɜɚ ɢ ɨɬɞɟɥɶɧɵɣ ɩɨɪɬ ɧɚ ɟɝɨ ‗‗ɜɵɯɨɞɟ‘‘. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɢɫɩɨɥɶɡɭɸɬɫɹ ɬɚɤɠɟ ɩɨɜɬɨɪɢɬɟɥɢ 
ɫ ɧɟɫɤɨɥɶɤɢɦɢ ɩɨɪɬɚɦɢ. ȼ ɷɬɚɥɨɧɧɨɣ ɦɨɞɟɥɢ OSI ɩɨɜɬɨɪɢɬɟɥɢ ɤɥɚɫɫɢɮɢɰɢɪɭɸɬɫɹ ɤɚɤ ɭɫɬɪɨɣɫɬɜɚ 

http://itandlife.ru/technology/computer-networks/setevaya-model-osi-open-system-interconnection/
http://itandlife.ru/technology/computer-networks/setevaya-model-osi-open-system-interconnection/


ɩɟɪɜɨɝɨ ɭɪɨɜɧɹ, ɩɨɫɤɨɥɶɤɭ ɨɧɢ ɮɭɧɤɰɢɨɧɢɪɭɸɬ ɬɨɥɶɤɨ ɧɚ ɛɢɬɨɜɨɦ ɭɪɨɜɧɟ ɢ ɧɟ ɩɪɨɫɦɚɬɪɢɜɚɸɬ 
ɞɪɭɝɭɸ ɫɨɞɟɪɠɚɳɭɸɫɹ ɜ ɩɚɤɟɬɟ ɢɧɮɨɪɦɚɰɢɸ. 

 

ɉɨɜɬɨɪɢɬɟɥɶ (Repeater) 
Ʉɨɧɰɟɧɬɪɚɬɨɪɵ 

Ʉɨɧɰɟɧɬɪɚɬɨɪ — ɷɬɨ ɨɞɢɧ ɢɡ ɜɢɞɨɜ ɫɟɬɟɜɵɯ ɭɫɬɪɨɣɫɬɜ, ɤɨɬɨɪɵɟ ɦɨɠɧɨ ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɧɚ ɭɪɨɜɧɟ 
ɞɨɫɬɭɩɚ ɫɟɬɢ Ethernet. ɇɚ ɤɨɧɰɟɧɬɪɚɬɨɪɚɯ ɟɫɬɶ ɧɟɫɤɨɥɶɤɨ ɩɨɪɬɨɜ ɞɥɹ ɩɨɞɤɥɸɱɟɧɢɹ ɭɡɥɨɜ ɤ 
ɫɟɬɢ. Ʉɨɧɰɟɧɬɪɚɬɨɪɵ — ɷɬɨ ɩɪɨɫɬɵɟ ɭɫɬɪɨɣɫɬɜɚ, ɧɟ ɨɛɨɪɭɞɨɜɚɧɧɵɟ ɧɟɨɛɯɨɞɢɦɵɦɢ ɷɥɟɤɬɪɨɧɧɵɦɢ 
ɤɨɦɩɨɧɟɧɬɚɦɢ ɞɥɹ ɩɟɪɟɞɚɱɢ ɫɨɨɛɳɟɧɢɣ ɦɟɠɞɭ ɭɡɥɚɦɢ ɜ ɫɟɬɢ. Ʉɨɧɰɟɧɬɪɚɬɨɪ ɧɟ ɜ ɫɨɫɬɨɹɧɢɢ 
ɨɩɪɟɞɟɥɢɬɶ, ɤɚɤɨɦɭ ɭɡɥɭ ɩɪɟɞɧɚɡɧɚɱɟɧɨ ɤɨɧɤɪɟɬɧɨɟ ɫɨɨɛɳɟɧɢɟ. Ɉɧ ɩɪɨɫɬɨ ɩɪɢɧɢɦɚɟɬ ɷɥɟɤɬɪɨɧɧɵɟ 
ɫɢɝɧɚɥɵ ɨɞɧɨɝɨ ɩɨɪɬɚ ɢ ɜɨɫɩɪɨɢɡɜɨɞɢɬ (ɢɥɢ ɪɟɬɪɚɧɫɥɢɪɭɟɬ) ɬɨ ɠɟ ɫɨɨɛɳɟɧɢɟ ɞɥɹ ɜɫɟɯ ɨɫɬɚɥɶɧɵɯ 
ɩɨɪɬɨɜ. 
Ⱦɥɹ ɨɬɩɪɚɜɤɢ ɢ ɩɨɥɭɱɟɧɢɹ ɫɨɨɛɳɟɧɢɣ ɜɫɟ ɩɨɪɬɵ ɤɨɧɰɟɧɬɪɚɬɨɪɚ Ethernet ɩɨɞɤɥɸɱɚɸɬɫɹ ɤ ɨɞɧɨɦɭ ɢ 
ɬɨɦɭ ɠɟ ɤɚɧɚɥɭ. Ʉɨɧɰɟɧɬɪɚɬɨɪ ɧɚɡɵɜɚɟɬɫɹ ɭɫɬɪɨɣɫɬɜɨɦ ɫ ɨɛɳɟɣ ɩɨɥɨɫɨɣ ɩɪɨɩɭɫɤɚɧɢɹ, ɩɨɫɤɨɥɶɤɭ ɜɫɟ 
ɭɡɥɵ ɜ ɧɟɦ ɪɚɛɨɬɚɸɬ ɧɚ ɨɞɧɨɣ ɩɨɥɨɫɟ ɨɞɧɨɝɨ ɤɚɧɚɥɚ. 
Ʉɨɧɰɟɧɬɪɚɬɨɪɵ ɢ ɩɨɜɬɨɪɢɬɟɥɢ ɢɦɟɸɬ ɩɨɯɨɠɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ, ɩɨɷɬɨɦɭ ɤɨɧɰɟɧɬɪɚɬɨɪɵ  ɱɚɫɬɨ 
ɧɚɡɵɜɚɸɬ ɦɧɨɝɨɩɨɪɬɨɜɵɦɢ ɩɨɜɬɨɪɢɬɟɥɹɦɢ (multiport repeater). Ɋɚɡɧɢɰɚ ɦɟɠɞɭ ɩɨɜɬɨɪɢɬɟɥɟɦ ɢ 
ɤɨɧɰɟɧɬɪɚɬɨɪɨɦ ɫɨɫɬɨɢɬ ɥɢɲɶ ɜ ɤɨɥɢɱɟɫɬɜɟ ɤɚɛɟɥɟɣ, ɩɨɞɫɨɟɞɢɧɟɧɧɵɯ ɤ ɭɫɬɪɨɣɫɬɜɭ. ȼ ɬɨ ɜɪɟɦɹ ɤɚɤ 
ɩɨɜɬɨɪɢɬɟɥɶ ɢɦɟɟɬ ɬɨɥɶɤɨ ɞɜɚ ɩɨɪɬɚ, ɤɨɧɰɟɧɬɪɚɬɨɪ ɨɛɵɱɧɨ ɢɦɟɟɬ ɨɬ 4 ɞɨ 20 ɢ ɛɨɥɟɟ ɩɨɪɬɨɜ. 

 

Ʉɨɧɰɟɧɬɪɚɬɨɪ Cisco Fasthub 108T 

ɋɜɨɣɫɬɜɚ ɤɨɧɰɟɧɬɪɚɬɨɪɨɜ 

ɇɢɠɟ ɩɪɢɜɟɞɟɧɵ ɧɚɢɛɨɥɟɟ ɜɚɠɧɵɟ ɫɜɨɣɫɬɜɚ ɭɫɬɪɨɣɫɬɜ ɞɚɧɧɨɝɨ ɬɢɩɚ: 

 ɤɨɧɰɟɧɬɪɚɬɨɪɵ ɭɫɢɥɢɜɚɸɬ ɫɢɝɧɚɥɵ; 
 ɤɨɧɰɟɧɬɪɚɬɨɪɵ ɪɚɫɩɪɨɫɬɪɚɧɹɸɬ ɫɢɝɧɚɥɵ ɩɨ ɫɟɬɢ; 
 ɤɨɧɰɟɧɬɪɚɬɨɪɚɦ ɧɟ ɬɪɟɛɭɟɬɫɹ ɮɢɥɶɬɪɚɰɢɹ; 
 ɤɨɧɰɟɧɬɪɚɬɨɪɚɦ ɧɟ ɬɪɟɛɭɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ ɦɚɪɲɪɭɬɨɜ ɢ ɤɨɦɦɭɬɚɰɢɢ ɩɚɤɟɬɨɜ; 
 ɤɨɧɰɟɧɬɪɚɬɨɪɵ ɢɫɩɨɥɶɡɭɸɬɫɹ ɤɚɤ ɬɨɱɤɢ ɨɛɴɟɞɢɧɟɧɢɹ ɬɪɚɮɢɤɚ ɜ ɫɟɬɢ. 



Ɏɭɧɤɰɢɢ ɤɨɧɰɟɧɬɪɚɬɨɪɨɜ 

Ʉɨɧɰɟɧɬɪɚɬɨɪɵ ɫɱɢɬɚɸɬɫɹ ɭɫɬɪɨɣɫɬɜɚɦɢ ɩɟɪɜɨɝɨ ɭɪɨɜɧɹ, ɩɨɫɤɨɥɶɤɭ ɨɧɢ ɜɫɟɝɨ ɥɢɲɶ ɪɟɝɟɧɟɪɢɪɭɸɬ 
ɫɢɝɧɚɥ ɢ ɩɨɜɬɨɪɹɸɬ ɟɝɨ ɧɚ ɜɫɟɯ ɫɜɨɢɯ ɩɨɪɬɚɯ (ɧɚ ɜɵɯɨɞɧɵɯ ɫɟɬɟɜɵɯ ɫɨɟɞɢɧɟɧɢɹɯ). ɋɟɬɟɜɨɣ ɚɞɚɩɬɟɪ 
ɭɡɥɚ ɩɪɢɧɢɦɚɟɬ ɬɨɥɶɤɨ ɫɨɨɛɳɟɧɢɹ, ɚɞɪɟɫɨɜɚɧɧɵɟ ɧɚ ɩɪɚɜɢɥɶɧɵɣ MAC-ɚɞɪɟɫ. ɍɡɥɵ ɢɝɧɨɪɢɪɭɸɬ 
ɫɨɨɛɳɟɧɢɹ, ɤɨɬɨɪɵɟ ɚɞɪɟɫɨɜɚɧɵ ɧɟ ɢɦ. Ɍɨɥɶɤɨ ɭɡɟɥ, ɤɨɬɨɪɨɦɭ ɚɞɪɟɫɨɜɚɧɨ ɞɚɧɧɨɟ ɫɨɨɛɳɟɧɢɟ, 
ɨɛɪɚɛɚɬɵɜɚɟɬ ɟɝɨ ɢ ɨɬɜɟɱɚɟɬ ɨɬɩɪɚɜɢɬɟɥɸ. 
Ⱦɥɹ ɨɬɩɪɚɜɤɢ ɢ ɩɨɥɭɱɟɧɢɹ ɫɨɨɛɳɟɧɢɣ ɜɫɟ ɩɨɪɬɵ ɤɨɧɰɟɧɬɪɚɬɨɪɚ Ethernet ɩɨɞɤɥɸɱɚɸɬɫɹ ɤ ɨɞɧɨɦɭ ɢ 
ɬɨɦɭ ɠɟ ɤɚɧɚɥɭ. Ʉɨɧɰɟɧɬɪɚɬɨɪ ɧɚɡɵɜɚɟɬɫɹ ɭɫɬɪɨɣɫɬɜɨɦ ɫ ɨɛɳɟɣ ɩɨɥɨɫɨɣ ɩɪɨɩɭɫɤɚɧɢɹ, ɩɨɫɤɨɥɶɤɭ ɜɫɟ 
ɭɡɥɵ ɜ ɧɟɦ ɪɚɛɨɬɚɸɬ ɧɚ ɨɞɧɨɣ ɩɨɥɨɫɟ ɨɞɧɨɝɨ ɤɚɧɚɥɚ. 
ɑɟɪɟɡ ɤɨɧɰɟɧɬɪɚɬɨɪ Ethernet ɦɨɠɧɨ ɨɞɧɨɜɪɟɦɟɧɧɨ ɨɬɩɪɚɜɥɹɬɶ ɬɨɥɶɤɨ ɨɞɧɨ ɫɨɨɛɳɟɧɢɟ. ȼɨɡɦɨɠɧɨ, 
ɞɜɚ ɢɥɢ ɛɨɥɟɟ ɭɡɥɚ, ɩɨɞɤɥɸɱɟɧɧɵɟ ɤ ɨɞɧɨɦɭ ɤɨɧɰɟɧɬɪɚɬɨɪɭ, ɩɨɩɵɬɚɸɬɫɹ ɨɞɧɨɜɪɟɦɟɧɧɨ ɨɬɩɪɚɜɢɬɶ 
ɫɨɨɛɳɟɧɢɟ. ɉɪɢ ɷɬɨɦ ɩɪɨɢɫɯɨɞɢɬ ɫɬɨɥɤɧɨɜɟɧɢɟ ɷɥɟɤɬɪɨɧɧɵɯ ɫɢɝɧɚɥɨɜ, ɢɡ ɤɨɬɨɪɵɯ ɫɨɫɬɨɢɬ 
ɫɨɨɛɳɟɧɢɟ. 
ɋɬɨɥɤɧɭɜɲɢɟɫɹ ɫɨɨɛɳɟɧɢɹ ɢɫɤɚɠɚɸɬɫɹ. ɍɡɥɵ ɧɟ ɫɦɨɝɭɬ ɢɯ ɩɪɨɱɟɫɬɶ. ɉɨɫɤɨɥɶɤɭ ɤɨɧɰɟɧɬɪɚɬɨɪ ɧɟ 
ɞɟɤɨɞɢɪɭɟɬ ɫɨɨɛɳɟɧɢɟ, ɨɧ ɧɟ ɨɛɧɚɪɭɠɢɜɚɟɬ, ɱɬɨ ɨɧɨ ɢɫɤɚɠɟɧɨ, ɢ ɩɨɜɬɨɪɹɟɬ ɟɝɨ ɜɫɟɦ ɩɨɪɬɚɦ. Ɉɛɥɚɫɬɶ 
ɫɟɬɢ, ɜ ɤɨɬɨɪɨɣ ɭɡɟɥ ɦɨɠɟɬ ɩɨɥɭɱɢɬɶ ɢɫɤɚɠɟɧɧɨɟ ɩɪɢ ɫɬɨɥɤɧɨɜɟɧɢɢ ɫɨɨɛɳɟɧɢɟ, ɧɚɡɵɜɚɟɬɫɹ ɞɨɦɟɧɨɦ 
ɤɨɥɥɢɡɢɣ. 
ȼɧɭɬɪɢ ɷɬɨɝɨ ɞɨɦɟɧɚ ɭɡɟɥ, ɩɨɥɭɱɢɜɲɢɣ ɢɫɤɚɠɟɧɧɨɟ ɫɨɨɛɳɟɧɢɟ, ɨɛɧɚɪɭɠɢɜɚɟɬ, ɱɬɨ ɩɪɨɢɡɨɲɥɚ 
ɤɨɥɥɢɡɢɹ. Ʉɚɠɞɵɣ ɨɬɩɪɚɜɥɹɸɳɢɣ ɭɡɟɥ ɤɚɤɨɟ-ɬɨ ɜɪɟɦɹ ɠɞɟɬ ɢ ɡɚɬɟɦ ɩɵɬɚɟɬɫɹ ɫɧɨɜɚ ɨɬɩɪɚɜɢɬɶ ɢɥɢ 
ɩɟɪɟɩɪɚɜɢɬɶ ɫɨɨɛɳɟɧɢɟ. ɉɨ ɦɟɪɟ ɬɨɝɨ, ɤɚɤ ɤɨɥɢɱɟɫɬɜɨ ɩɨɞɤɥɸɱɟɧɧɵɯ ɤ ɤɨɧɰɟɧɬɪɚɬɨɪɭ ɭɡɥɨɜ ɪɚɫɬɟɬ, 
ɪɚɫɬɟɬ ɢ ɜɟɪɨɹɬɧɨɫɬɶ ɫɬɨɥɤɧɨɜɟɧɢɹ. ɑɟɦ ɛɨɥɶɲɟ ɫɬɨɥɤɧɨɜɟɧɢɣ, ɬɟɦ ɛɨɥɶɲɟ ɛɭɞɟɬ ɩɨɜɬɨɪɨɜ. ɉɪɢ ɷɬɨɦ 
ɫɟɬɶ ɩɟɪɟɝɪɭɠɚɟɬɫɹ, ɢ ɫɤɨɪɨɫɬɶ ɩɟɪɟɞɚɱɢ ɫɟɬɟɜɨɝɨ ɬɪɚɮɢɤɚ ɩɚɞɚɟɬ. ɉɨɷɬɨɦɭ ɪɚɡɦɟɪ ɞɨɦɟɧɚ ɤɨɥɥɢɡɢɣ 
ɧɟɨɛɯɨɞɢɦɨ ɨɝɪɚɧɢɱɢɬɶ. 
Ɇɨɫɬɵ 

Ɇɨɫɬ (bridge) ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɭɫɬɪɨɣɫɬɜɨ ɜɬɨɪɨɝɨ ɭɪɨɜɧɹ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɨɟ ɞɥɹ ɫɨɡɞɚɧɢɹ ɞɜɭɯ 
ɢɥɢ ɛɨɥɟɟ ɫɟɝɦɟɧɬɨɜ ɥɨɤɚɥɶɧɨɣ ɫɟɬɢ LAN, ɤɚɠɞɵɣ ɢɡ ɤɨɬɨɪɵɯ ɹɜɥɹɟɬɫɹ ɨɬɞɟɥɶɧɵɦ ɤɨɥɥɢɡɢɨɧɧɵɦ 
ɞɨɦɟɧɨɦ. ɂɧɵɦɢ ɫɥɨɜɚɦɢ, ɦɨɫɬɵ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɛɨɥɟɟ ɪɚɰɢɨɧɚɥɶɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɨɥɨɫɵ 
ɩɪɨɩɭɫɤɚɧɢɹ. ɐɟɥɶɸ ɦɨɫɬɚ ɹɜɥɹɟɬɫɹ ɮɢɥɶɬɪɚɰɢɹ ɩɨɬɨɤɨɜ ɞɚɧɧɵɯ ɜ LAN-ɫɟɬɢ ɫ ɬɟɦ, ɱɬɨɛɵ 
ɥɨɤɚɥɢɡɨɜɚɬɶ ɜɧɭɬɪɢɫɟɝɦɟɧɬɧɭɸ ɩɟɪɟɞɚɱɭ ɞɚɧɧɵɯ ɢ ɜɦɟɫɬɟ ɫ ɬɟɦ ɫɨɯɪɚɧɢɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɫɜɹɡɢ ɫ 
ɞɪɭɝɢɦɢ 
ɱɚɫɬɹɦɢ (ɫɟɝɦɟɧɬɚɦɢ) LAN-ɫɟɬɢ ɞɥɹ ɩɟɪɟɧɚɩɪɚɜɥɟɧɢɹ ɬɭɞɚ ɩɨɬɨɤɨɜ ɞɚɧɧɵɯ. Ʉɚɠɞɨɟ ɫɟɬɟɜɨɟ 
ɭɫɬɪɨɣɫɬɜɨ ɢɦɟɟɬ ɫɜɹɡɚɧɧɵɣ ɫ NIC-ɤɚɪɬɨɣ ɭɧɢɤɚɥɶɧɵɣ MAC-ɚɞɪɟɫ. Ɇɨɫɬ 
ɫɨɛɢɪɚɟɬ ɢɧɮɨɪɦɚɰɢɸ ɨ ɬɨɦ, ɧɚ ɤɚɤɨɣ ɟɝɨ ɫɬɨɪɨɧɟ (ɩɨɪɬɟ) ɧɚɯɨɞɢɬɫɹ ɤɨɧɤɪɟɬɧɵɣ MAC-ɚɞɪɟɫ, ɢ 
ɩɪɢɧɢɦɚɟɬ ɪɟɲɟɧɢɟ ɨ ɩɟɪɟɫɵɥɤɟ ɞɚɧɧɵɯ ɧɚ ɨɫɧɨɜɚɧɢɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɫɩɢɫɤɚ MAC-ɚɞɪɟɫɨɜ. 
Ɇɨɫɬɵ ɨɫɭɳɟɫɬɜɥɹɸɬ ɮɢɥɶɬɪɚɰɢɸ ɩɨɬɨɤɨɜ ɞɚɧɧɵɯ ɧɚ ɨɫɧɨɜɟ ɬɨɥɶɤɨ MAC-ɚɞɪɟɫɨɜ ɭɡɥɨɜ. ɉɨ ɷɬɨɣ 
ɩɪɢɱɢɧɟ ɨɧɢ ɦɨɝɭɬ ɛɵɫɬɪɨ ɩɟɪɟɫɵɥɚɬɶ ɞɚɧɧɵɟ ɥɸɛɵɯ ɩɪɨɬɨɤɨɥɨɜ ɫɟɬɟɜɨɝɨ ɭɪɨɜɧɹ. ɇɚ ɪɟɲɟɧɢɟ ɨ 
ɩɟɪɟɫɵɥɤɟ ɧɟ ɜɥɢɹɟɬ ɬɢɩ ɢɫɩɨɥɶɡɭɟɦɨɝɨ ɩɪɨɬɨɤɨɥɚ ɫɟɬɟɜɨɝɨ ɭɪɨɜɧɹ, ɜɫɥɟɞɫɬɜɢɟ ɷɬɨɝɨ ɦɨɫɬɵ 
ɩɪɢɧɢɦɚɸɬ ɪɟɲɟɧɢɟ ɬɨɥɶɤɨ ɨ ɬɨɦ, ɩɟɪɟɫɵɥɚɬɶ ɢɥɢ ɧɟ ɩɟɪɟɫɵɥɚɬɶ ɮɪɟɣɦ, ɢ ɷɬɨ ɪɟɲɟɧɢɟ 
ɨɫɧɨɜɵɜɚɟɬɫɹ ɥɢɲɶ ɧɚ MAC-ɚɞɪɟɫɟ ɩɨɥɭɱɚɬɟɥɹ. ɇɢɠɟ ɩɪɢɜɟɞɟɧɵ ɧɚɢɛɨɥɟɟ ɜɚɠɧɵɟ ɫɜɨɣɫɬɜɚ ɦɨɫɬɨɜ. 
ɋɜɨɣɫɬɜɚ ɦɨɫɬɨɜ 

 Ɇɨɫɬɵ ɹɜɥɹɸɬɫɹ ɛɨɥɟɟ «ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɵɦɢ» ɭɫɬɪɨɣɫɬɜɚɦɢ, ɱɟɦ ɤɨɧɰɟɧɬɪɚɬɨɪɵ. «Ȼɨɥɟɟ 
ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɵɟ» ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɨɡɧɚɱɚɟɬ, ɱɬɨ ɨɧɢ ɦɨɝɭɬ ɚɧɚɥɢɡɢɪɨɜɚɬɶ ɜɯɨɞɹɳɢɟ ɮɪɟɣɦɵ 
ɢ ɩɟɪɟɫɵɥɚɬɶ ɢɯ (ɢɥɢ ɨɬɛɪɨɫɢɬɶ) ɧɚ ɨɫɧɨɜɟ ɚɞɪɟɫɧɨɣ ɢɧɮɨɪɦɚɰɢɢ. 

 Ɇɨɫɬɵ ɫɨɛɢɪɚɸɬ ɢ ɩɟɪɟɞɚɸɬ ɩɚɤɟɬɵ ɦɟɠɞɭ ɞɜɭɦɹ ɢɥɢ ɛɨɥɟɟ ɫɟɝɦɟɧɬɚɦɢ LAN-ɫɟɬɢ. 
 Ɇɨɫɬɵ ɭɜɟɥɢɱɢɜɚɸɬ ɤɨɥɢɱɟɫɬɜɨ ɞɨɦɟɧɨɜ ɤɨɥɥɢɡɢɣ (ɢ ɭɦɟɧɶɲɚɸɬ ɢɯ ɪɚɡɦɟɪ ɡɚ ɫɱɟɬ 

ɫɟɝɦɟɧɬɚɰɢɢ ɥɨɤɚɥɶɧɨɣ ɫɟɬɢ), ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɧɟɫɤɨɥɶɤɢɦ ɭɫɬɪɨɣɫɬɜɚɦ ɩɟɪɟɞɚɜɚɬɶ ɞɚɧɧɵɟ 
ɨɞɧɨɜɪɟɦɟɧɧɨ, ɧɟ ɜɵɡɵɜɚɹ ɤɨɥɥɢɡɢɣ. 

 Ɇɨɫɬɵ ɩɨɞɞɟɪɠɢɜɚɸɬ ɬɚɛɥɢɰɵ MAC-ɚɞɪɟɫɨɜ. 



 
ɋɟɬɟɜɨɣ ɦɨɫɬ 

Ɏɭɧɤɰɢɢ ɦɨɫɬɨɜ 

Ɉɬɥɢɱɢɬɟɥɶɧɵɦɢ ɮɭɧɤɰɢɹɦɢ ɦɨɫɬɚ ɹɜɥɹɸɬɫɹ ɮɢɥɶɬɪɚɰɢɹ ɮɪɟɣɦɨɜ ɧɚ ɜɬɨɪɨɦ ɭɪɨɜɧɟ ɢ 
ɢɫɩɨɥɶɡɭɟɦɵɣ ɩɪɢ ɷɬɨɦ ɫɩɨɫɨɛ ɨɛɪɚɛɨɬɤɢ ɬɪɚɮɢɤɚ. Ⱦɥɹ ɮɢɥɶɬɪɚɰɢɢ ɢɥɢ ɜɵɛɨɪɨɱɧɨɣ ɞɨɫɬɚɜɤɢ 
ɞɚɧɧɵɯ ɦɨɫɬ ɫɨɡɞɚɟɬ ɬɚɛɥɢɰɭ ɜɫɟɯ MAC-ɚɞɪɟɫɨɜ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜ ɞɚɧɧɨɦ ɫɟɬɟɜɨɦ ɫɟɝɦɟɧɬɟ ɢ ɜ 
ɞɪɭɝɢɯ ɢɡɜɟɫɬɧɵɯ ɟɦɭ ɫɟɬɹɯ, ɢ ɩɪɟɨɛɪɚɡɭɟɬ ɢɯ ɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɧɨɦɟɪɚ ɩɨɪɬɨɜ. Эɬɨɬ ɩɪɨɰɟɫɫ 
ɩɨɞɪɨɛɧɨ ɨɩɢɫɚɧ ɧɢɠɟ. 

ɗɬɚɩ 1. 
ȿɫɥɢ ɭɫɬɪɨɣɫɬɜɨ ɩɟɪɟɫɵɥɚɟɬ ɮɪɟɣɦ ɞɚɧɧɵɯ ɜɩɟɪɜɵɟ, ɦɨɫɬ ɢɳɟɬ ɜ ɧɟɦ MAC-ɚɞɪɟɫ 
ɭɫɬɪɨɣɫɬɜɚ ɨɬɩɪɚɜɢɬɟɥɹ ɢ ɡɚɩɢɫɵɜɚɟɬ ɟɝɨ ɜ ɫɜɨɸ ɬɚɛɥɢɰɭ ɚɞɪɟɫɨɜ. 

ɗɬɚɩ 2. 

Ʉɨɝɞɚ ɞɚɧɧɵɟ ɩɪɨɯɨɞɹɬ ɩɨ ɫɟɬɟɜɨɣ ɫɪɟɞɟ ɢ ɩɨɫɬɭɩɚɸɬ ɧɚ ɩɨɪɬ ɦɨɫɬɚ, ɨɧ ɫɪɚɜɧɢɜɚɟɬ 
ɫɨɞɟɪɠɚɳɢɣɫɹ ɜ ɧɢɯ MAC-ɚɞɪɟɫ ɩɭɧɤɬɚ ɧɚɡɧɚɱɟɧɢɹ ɫ MAC-ɚɞɪɟɫɚɦɢ, 
ɧɚɯɨɞɹɳɢɦɢɫɹ ɜ ɟɝɨ ɚɞɪɟɫɧɵɯ ɬɚɛɥɢɰɚɯ. 

ɗɬɚɩ 3. 

ȿɫɥɢ ɦɨɫɬ ɨɛɧɚɪɭɠɢɜɚɟɬ, ɱɬɨ MAC-ɚɞɪɟɫ ɩɨɥɭɱɚɬɟɥɹ ɩɪɢɧɚɞɥɟɠɢɬ ɬɨɦɭ ɠɟ 
ɫɟɬɟɜɨɦɭ ɫɟɝɦɟɧɬɭ, ɜ ɤɨɬɨɪɨɦ ɧɚɯɨɞɢɬɫɹ ɨɬɩɪɚɜɢɬɟɥɶ, ɬɨ ɨɧ ɧɟ ɩɟɪɟɫɵɥɚɟɬ ɷɬɢ 
ɞɚɧɧɵɟ ɜ ɞɪɭɝɢɟ ɫɟɝɦɟɧɬɵ ɫɟɬɢ. Эɬɨɬ ɩɪɨɰɟɫɫ ɧɚɡɵɜɚɟɬɫɹ ɮɢɥɶɬɪɚɰɢɟɣ (filtering). 
Ɂɚ ɫɱɟɬ ɬɚɤɨɣ ɮɢɥɶɬɪɚɰɢɢ ɦɨɫɬɵ ɦɨɝɭɬ ɡɧɚɱɢɬɟɥɶɧɨ ɭɦɟɧɶɲɢɬɶ ɨɛɴɟɦ 
ɩɟɪɟɞɚɜɚɟɦɵɯ ɦɟɠɞɭ ɫɟɝɦɟɧɬɚɦɢ ɞɚɧɧɵɯ, ɩɨɫɤɨɥɶɤɭ ɩɪɢ ɷɬɨɦ ɢɫɤɥɸɱɚɟɬɫɹ 
ɧɟɧɭɠɧɚɹ ɩɟɪɟɫɵɥɤɚ ɬɪɚɮɢɤɚ. 

ɗɬɚɩ 4. 

ȿɫɥɢ ɦɨɫɬ ɨɩɪɟɞɟɥɹɟɬ, ɱɬɨ MAC-ɚɞɪɟɫ ɩɨɥɭɱɚɬɟɥɹ ɧɚɯɨɞɢɬɫɹ ɜ ɫɟɝɦɟɧɬɟ, ɨɬɥɢɱɧɨɦ 
ɨɬ ɫɟɝɦɟɧɬɚ ɨɬɩɪɚɜɢɬɟɥɹ, ɨɧ ɧɚɩɪɚɜɥɹɟɬ ɞɚɧɧɵɟ ɬɨɥɶɤɨ ɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ 
ɫɟɝɦɟɧɬ. 

ɗɬɚɩ 5. 

ȿɫɥɢ MAC-ɚɞɪɟɫ ɩɨɥɭɱɚɬɟɥɹ ɦɨɫɬɭ ɧɟɢɡɜɟɫɬɟɧ, ɨɧ ɪɚɫɫɵɥɚɟɬ ɞɚɧɧɵɟ ɜɨ ɜɫɟ ɩɨɪɬɵ, 
ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ ɬɨɝɨ, ɢɡ ɤɨɬɨɪɨɝɨ ɷɬɢ ɞɚɧɧɵɟ ɛɵɥɢ ɩɨɥɭɱɟɧɵ. Ɍɚɤɨɣ ɩɪɨɰɟɫɫ 
ɧɚɡɵɜɚɟɬɫɹ ɥɚɜɢɧɧɨɣ ɪɚɫɫɵɥɤɨɣ (flooding). Ʌɚɜɢɧɧɚɹ ɪɚɫɫɵɥɤɚ ɮɪɟɣɦɨɜ ɬɚɤɠɟ 
ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɤɨɦɦɭɬɚɬɨɪɚɯ. 

ɗɬɚɩ 6. 

Ɇɨɫɬ ɫɬɪɨɢɬ ɫɜɨɸ ɬɚɛɥɢɰɭ ɚɞɪɟɫɨɜ (ɡɚɱɚɫɬɭɸ ɟɟ ɧɚɡɵɜɚɸɬ ɦɨɫɬɨɜɨɣ ɬɚɛɥɢɰɟɣ ɢɥɢ 
ɬɚɛɥɢɰɟɣ ɤɨɦɦɭɬɚɰɢɢ), ɢɡɭɱɚɹ MAC-ɚɞɪɟɫɚ ɨɬɩɪɚɜɢɬɟɥɟɣ ɜɨ ɮɪɟɣɦɚɯ. ȿɫɥɢ MAC-
ɚɞɪɟɫ ɨɬɩɪɚɜɢɬɟɥɹ ɛɥɨɤɚ ɞɚɧɧɵɯ, ɮɪɟɣɦɚ, ɨɬɫɭɬɫɬɜɭɟɬ ɜ ɬɚɛɥɢɰɟ ɦɨɫɬɚ, ɬɨ ɨɧ 
ɜɦɟɫɬɟ ɫ ɧɨɦɟɪɨɦ ɢɧɬɟɪɮɟɣɫɚ ɡɚɧɨɫɢɬɫɹ ɜ ɚɞɪɟɫɧɭɸ ɬɚɛɥɢɰɭ. ȼ ɤɨɦɦɭɬɚɬɨɪɚɯ, ɟɫɥɢ 
ɪɚɫɫɦɚɬɪɢɜɚɬɶ (ɜ ɫɚɦɨɦ ɩɪɨɫɬɟɣɲɟɦ ɩɪɢɛɥɢɠɟɧɢɢ) ɤɨɦɦɭɬɚɬɨɪ ɤɚɤ 
ɦɧɨɝɨɩɨɪɬɨɜɵɣ ɦɨɫɬ, ɤɨɝɞɚ ɭɫɬɪɨɣɫɬɜɨ ɨɛɧɚɪɭɠɢɜɚɟɬ, ɱɬɨ MAC-ɚɞɪɟɫ 
ɨɬɩɪɚɜɢɬɟɥɹ, ɤɨɬɨɪɵɣ ɟɦɭ ɢɡɜɟɫɬɟɧ ɢ ɜɦɟɫɬɟ ɫ ɧɨɦɟɪɨɦ ɩɨɪɬɚ ɡɚɧɟɫɟɧ ɜ ɚɞɪɟɫɧɭɸ 
ɬɚɛɥɢɰɭ ɭɫɬɪɨɣɫɬɜɚ, ɩɨɹɜɥɹɟɬɫɹ ɧɚ ɞɪɭɝɨɦ ɩɨɪɬɭ ɤɨɦɦɭɬɚɬɨɪɚ, ɬɨ ɨɧ ɨɛɧɨɜɥɹɟɬ 
ɫɜɨɸ ɬɚɛɥɢɰɭ ɤɨɦɦɭɬɚɰɢɢ. Ʉɨɦɦɭɬɚɬɨɪ ɩɪɟɞɩɨɥɚɝɚɟɬ, ɱɬɨ ɫɟɬɟɜɨɟ ɭɫɬɪɨɣɫɬɜɨ 
ɛɵɥɨ ɮɢɡɢɱɟɫɤɢ ɩɟɪɟɦɟɳɟɧɨ ɢɡ ɨɞɧɨɝɨ ɫɟɝɦɟɧɬɚ ɫɟɬɢ ɜ ɞɪɭɝɨɣ. 



Ʉɨɦɦɭɬɚɬɨɪɵ 

Ʉɨɦɦɭɬɚɬɨɪɵ ɢɫɩɨɥɶɡɭɸɬ ɬɟ ɠɟ ɤɨɧɰɟɩɰɢɢ ɢ ɷɬɚɩɵ ɪɚɛɨɬɵ, ɤɨɬɨɪɵɟ ɯɚɪɚɤɬɟɪɧɵ ɞɥɹ ɦɨɫɬɨɜ. ȼ 
ɫɚɦɨɦ ɩɪɨɫɬɨɦ ɫɥɭɱɚɟ ɤɨɦɦɭɬɚɬɨɪ ɦɨɠɧɨ ɧɚɡɜɚɬɶ ɦɧɨɝɨɩɨɪɬɨɜɵɦ ɦɨɫɬɨɦ, ɧɨ ɜ ɧɟɤɨɬɨɪɵɯ ɫɥɭɱɚɹɯ 
ɬɚɤɨɟ ɭɩɪɨɳɟɧɢɟ ɧɟɩɪɚɜɨɦɟɪɧɨ. 
Ʉɨɦɦɭɬɚɬɨɪ Ethernet ɢɫɩɨɥɶɡɭɟɬɫɹ ɧɚ ɭɪɨɜɧɟ ɞɨɫɬɭɩɚ. Ʉɚɤ ɢ ɤɨɧɰɟɧɬɪɚɬɨɪ, ɤɨɦɦɭɬɚɬɨɪ ɫɨɟɞɢɧɹɟɬ 
ɧɟɫɤɨɥɶɤɨ ɭɡɥɨɜ ɫ ɫɟɬɶɸ. ȼ ɨɬɥɢɱɢɟ ɨɬ ɤɨɧɰɟɧɬɪɚɬɨɪɚ, ɤɨɦɦɭɬɚɬɨɪ ɜ ɫɨɫɬɨɹɧɢɢ ɩɟɪɟɞɚɬɶ 
ɫɨɨɛɳɟɧɢɟ ɤɨɧɤɪɟɬɧɨɦɭ ɭɡɥɭ. Ʉɨɝɞɚ ɭɡɟɥ ɨɬɩɪɚɜɥɹɟɬ ɫɨɨɛɳɟɧɢɟ ɞɪɭɝɨɦɭ ɭɡɥɭ ɱɟɪɟɡ ɤɨɦɦɭɬɚɬɨɪ, 
ɬɨɬ ɩɪɢɧɢɦɚɟɬ ɢ ɞɟɤɨɞɢɪɭɟɬ ɤɚɞɪɵ ɢ ɫɱɢɬɵɜɚɟɬ ɮɢɡɢɱɟɫɤɢɣ (MAC) ɚɞɪɟɫ ɫɨɨɛɳɟɧɢɹ. 
ȼ ɬɚɛɥɢɰɟ ɤɨɦɦɭɬɚɬɨɪɚ, ɤɨɬɨɪɚɹ ɧɚɡɵɜɚɟɬɫɹ ɬɚɛɥɢɰɟɣ MAC-ɚɞɪɟɫɨɜ, ɧɚɯɨɞɢɬɫɹ ɫɩɢɫɨɤ ɚɤɬɢɜɧɵɯ 
ɩɨɪɬɨɜ ɢ MAC-ɚɞɪɟɫɨɜ ɩɨɞɤɥɸɱɟɧɧɵɯ ɤ ɧɢɦ ɭɡɥɨɜ. Ʉɨɝɞɚ ɭɡɥɵ ɨɛɦɟɧɢɜɚɸɬɫɹ ɫɨɨɛɳɟɧɢɹɦɢ, 
ɤɨɦɦɭɬɚɬɨɪ ɩɪɨɜɟɪɹɟɬ, ɟɫɬɶ ɥɢ ɜ ɬɚɛɥɢɰɟ MAC-ɚɞɪɟɫ. ȿɫɥɢ ɞɚ, ɤɨɦɦɭɬɚɬɨɪ ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɦɟɠɞɭ 
ɩɨɪɬɨɦ ɢɫɬɨɱɧɢɤɚ ɢ ɧɚɡɧɚɱɟɧɢɹ ɜɪɟɦɟɧɧɨɟ ɫɨɟɞɢɧɟɧɢɟ, ɤɨɬɨɪɨɟ ɧɚɡɵɜɚɟɬɫɹ ɤɚɧɚɥ. Эɬɨɬ ɧɨɜɵɣ ɤɚɧɚɥ 
ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɧɚɡɧɚɱɟɧɧɵɣ ɤɚɧɚɥ, ɩɨ ɤɨɬɨɪɨɦɭ ɞɜɚ ɭɡɥɚ ɨɛɦɟɧɢɜɚɸɬɫɹ ɞɚɧɧɵɦɢ. Ⱦɪɭɝɢɟ ɭɡɥɵ, 
ɩɨɞɤɥɸɱɟɧɧɵɟ ɤ ɤɨɦɦɭɬɚɬɨɪɭ, ɪɚɛɨɬɚɸɬ ɧɚ ɪɚɡɧɵɯ ɩɨɥɨɫɚɯ ɩɪɨɩɭɫɤɚɧɢɹ ɤɚɧɚɥɚ ɢ ɧɟ ɩɪɢɧɢɦɚɸɬ 
ɫɨɨɛɳɟɧɢɹ, ɚɞɪɟɫɨɜɚɧɧɵɟ ɧɟ ɢɦ. Ⱦɥɹ ɤɚɠɞɨɝɨ ɧɨɜɨɝɨ ɫɨɟɞɢɧɟɧɢɹ ɦɟɠɞɭ ɭɡɥɚɦɢ ɫɨɡɞɚɟɬɫɹ ɧɨɜɵɣ 
ɤɚɧɚɥ. Ɍɚɤɢɟ ɨɬɞɟɥɶɧɵɟ ɤɚɧɚɥɵ ɩɨɡɜɨɥɹɸɬ ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɧɟɫɤɨɥɶɤɨ ɫɨɟɞɢɧɟɧɢɣ ɨɞɧɨɜɪɟɦɟɧɧɨ ɛɟɡ 
ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɤɨɥɥɢɡɢɣ. 
ɉɨɫɤɨɥɶɤɭ ɤɨɦɦɭɬɚɰɢɹ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧɚ ɚɩɩɚɪɚɬɧɨɦ ɭɪɨɜɧɟ, ɷɬɨ ɩɪɨɢɫɯɨɞɢɬ ɡɧɚɱɢɬɟɥɶɧɨ ɛɵɫɬɪɟɟ, 
ɱɟɦ ɚɧɚɥɨɝɢɱɧɚɹ ɮɭɧɤɰɢɹ, ɜɵɩɨɥɧɹɟɦɚɹ ɦɨɫɬɨɦ ɫ ɩɨɦɨɳɶɸ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ (ɋɥɟɞɭɟɬ 
ɨɛɪɚɬɢɬɶ ɜɧɢɦɚɧɢɟ, ɱɬɨ ɦɨɫɬ ɫɱɢɬɚɟɬɫɹ ɭɫɬɪɨɣɫɬɜɨɦ ɫ ɩɪɨɝɪɚɦɦɧɨɣ, ɤɨɦɦɭɬɚɬɨɪ ฀ ฀ ฀ ฀ ɫ ɚɩɩɚɪɚɬɧɨɣ 
ɤɨɦɦɭɬɚɰɢɟɣ.). Ʉɚɠɞɵɣ ɩɨɪɬ ɤɨɦɦɭɬɚɬɨɪɚ ɦɨɠɧɨ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɤɚɤ ɨɬɞɟɥɶɧɵɣ ɦɢɤɪɨɦɨɫɬ. ɉɪɢ 
ɷɬɨɦ ɤɚɠɞɵɣ ɩɨɪɬ ɤɨɦɦɭɬɚɬɨɪɚ ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɤɚɠɞɨɣ ɪɚɛɨɱɟɣ ɫɬɚɧɰɢɢ ɜɫɸ ɩɨɥɨɫɭ ɩɪɨɩɭɫɤɚɧɢɹ 
ɩɟɪɟɞɚɸɳɟɣ ɫɪɟɞɵ. Ɍɚɤɨɣ ɩɪɨɰɟɫɫ ɧɚɡɵɜɚɟɬɫɹ ɦɢɤɪɨɫɟɝɦɟɧɬɚɰɢɟɣ. 
Ɇɢɤɪɨɫɟɝɦɟɧɬɚɰɢɹ (microsegmentation) ɩɨɡɜɨɥɹɟɬ ɫɨɡɞɚɜɚɬɶ ɱɚɫɬɧɵɟ, ɢɥɢ ɜɵɞɟɥɟɧɧɵɟ ɫɟɝɦɟɧɬɵ, ɜ 
ɤɨɬɨɪɵɯ ɢɦɟɟɬɫɹ ɬɨɥɶɤɨ ɨɞɧɚ ɪɚɛɨɱɚɹ ɫɬɚɧɰɢɹ. Ʉɚɠɞɚɹ ɬɚɤɚɹ ɫɬɚɧɰɢɹ ɩɨɥɭɱɚɟɬ ɦɝɧɨɜɟɧɧɵɣ ɞɨɫɬɭɩ 
ɤɨ ɜɫɟɣ ɩɨɥɨɫɟ ɩɪɨɩɭɫɤɚɧɢɹ, ɢ ɟɣ ɧɟ ɩɪɢɯɨɞɢɬɫɹ ɤɨɧɤɭɪɢɪɨɜɚɬɶ ɫ ɞɪɭɝɢɦɢ ɫɬɚɧɰɢɹɦɢ ɡɚ ɩɪɚɜɨ 
ɞɨɫɬɭɩɚ ɤ ɩɟɪɟɞɚɸɳɟɣ ɫɪɟɞɟ. ȼ ɞɭɩɥɟɤɫɧɵɯ ɤɨɦɦɭɬɚɬɨɪɚɯ ɧɟ ɩɪɨɢɫɯɨɞɢɬ ɤɨɥɥɢɡɢɣ, ɩɨɫɤɨɥɶɤɭ ɤ 
ɤɚɠɞɨɦɭ ɩɨɪɬɭ ɤɨɦɦɭɬɚɬɨɪɚ ɩɨɞɫɨɟɞɢɧɟɧɨ ɬɨɥɶɤɨ ɨɞɧɨ ɭɫɬɪɨɣɫɬɜɨ. 
Ɉɞɧɚɤɨ, ɤɚɤ ɢ ɦɨɫɬ, ɤɨɦɦɭɬɚɬɨɪ ɩɟɪɟɫɵɥɚɟɬ ɲɢɪɨɤɨɜɟɳɚɬɟɥɶɧɵɟ ɩɚɤɟɬɵ ɜɫɟɦ ɫɟɝɦɟɧɬɚɦ ɫɟɬɢ. 
ɉɨɷɬɨɦɭ ɜ ɫɟɬɢ, ɢɫɩɨɥɶɡɭɸɳɟɣ ɤɨɦɦɭɬɚɬɨɪɵ, ɜɫɟ ɫɟɝɦɟɧɬɵ ɞɨɥɠɧɵ ɪɚɫɫɦɚɬɪɢɜɚɬɶɫɹ ɤɚɤ ɨɞɢɧ 
ɲɢɪɨɤɨɜɟɳɚɬɟɥɶɧɵɣ ɞɨɦɟɧ. 
ɇɟɤɨɬɨɪɵɟ ɤɨɦɦɭɬɚɬɨɪɵ, ɝɥɚɜɧɵɦ ɨɛɪɚɡɨɦ ɫɚɦɵɟ ɫɨɜɪɟɦɟɧɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɢ ɤɨɦɦɭɬɚɬɨɪɵ ɭɪɨɜɧɹ 
ɩɪɟɞɩɪɢɹɬɢɹ, ɫɩɨɫɨɛɧɵ ɜɵɩɨɥɧɹɬɶ ɨɩɟɪɚɰɢɢ ɧɚ ɧɟɫɤɨɥɶɤɢɯ ɭɪɨɜɧɹɯ. ɇɚɩɪɢɦɟɪ, ɭɫɬɪɨɣɫɬɜɚ ɫɟɪɢɣ 
Cisco 6500 ɢ 8500 ɜɵɩɨɥɧɹɸɬ ɧɟɤɨɬɨɪɵɟ ɮɭɧɤɰɢɢ ɬɪɟɬɶɟɝɨ ɭɪɨɜɧɹ. 

 

Ʉɨɦɦɭɬɚɬɨɪɵ Cisco ɫɟɪɢɢ Catalyst 6500 

ɂɧɨɝɞɚ ɤ ɩɨɪɬɭ ɤɨɦɦɭɬɚɬɨɪɚ ɩɨɞɤɥɸɱɚɸɬ ɞɪɭɝɨɟ ɫɟɬɟɜɨɟ ɭɫɬɪɨɣɫɬɜɨ, ɧɚɩɪɢɦɟɪ, ɤɨɧɰɟɧɬɪɚɬɨɪ. Эɬɨ 
ɭɜɟɥɢɱɢɜɚɟɬ ɤɨɥɢɱɟɫɬɜɨ ɭɡɥɨɜ, ɤɨɬɨɪɵɟ ɦɨɠɧɨ ɩɨɞɤɥɸɱɢɬɶ ɤ ɫɟɬɢ. ȿɫɥɢ ɤ ɩɨɪɬɭ ɤɨɦɦɭɬɚɬɨɪɚ 
ɩɨɞɤɥɸɱɟɧ ɤɨɧɰɟɧɬɪɚɬɨɪ, MAC-ɚɞɪɟɫɚ ɜɫɟɯ ɭɡɥɨɜ, ɩɨɞɤɥɸɱɟɧɧɵɯ ɤ ɤɨɧɰɟɧɬɪɚɬɨɪɭ, ɫɜɹɡɵɜɚɸɬɫɹ ɫ 
ɨɞɧɢɦ ɩɨɪɬɨɦ. Ȼɵɜɚɟɬ, ɱɬɨ ɨɞɢɧ ɭɡɟɥ ɩɨɞɤɥɸɱɟɧɧɨɝɨ ɤɨɧɰɟɧɬɪɚɬɨɪɚ ɨɬɩɪɚɜɥɹɟɬ ɫɨɨɛɳɟɧɢɹ ɞɪɭɝɨɦɭ 
ɭɡɥɭ ɬɨɝɨ ɠɟ ɭɫɬɪɨɣɫɬɜɚ. ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɤɨɦɦɭɬɚɬɨɪ ɩɪɢɧɢɦɚɟɬ ɤɚɞɪ ɢ ɩɪɨɜɟɪɹɟɬ ɦɟɫɬɨɧɚɯɨɠɞɟɧɢɟ 



ɭɡɥɚ ɧɚɡɧɚɱɟɧɢɹ ɩɨ ɬɚɛɥɢɰɟ. ȿɫɥɢ ɭɡɥɵ ɢɫɬɨɱɧɢɤɚ ɢ ɧɚɡɧɚɱɟɧɢɹ ɩɨɞɤɥɸɱɟɧɵ ɤ ɨɞɧɨɦɭ ɩɨɪɬɭ, 
ɤɨɦɦɭɬɚɬɨɪ ɨɬɤɥɨɧɹɟɬ ɫɨɨɛɳɟɧɢɟ. 
ȿɫɥɢ ɤɨɧɰɟɧɬɪɚɬɨɪ ɩɨɞɤɥɸɱɟɧ ɤ ɩɨɪɬɭ ɤɨɦɦɭɬɚɬɨɪɚ, ɜɨɡɦɨɠɧɵ ɤɨɥɥɢɡɢɢ. Ʉɨɧɰɟɧɬɪɚɬɨɪ ɩɟɪɟɞɚɟɬ 
ɩɨɜɪɟɠɞɟɧɧɵɟ ɩɪɢ ɫɬɨɥɤɧɨɜɟɧɢɢ ɫɨɨɛɳɟɧɢɹ ɜɫɟɦ ɩɨɪɬɚɦ. Ʉɨɦɦɭɬɚɬɨɪ ɩɪɢɧɢɦɚɟɬ ɩɨɜɪɟɠɞɟɧɧɨɟ 
ɫɨɨɛɳɟɧɢɟ, ɧɨ, ɜ ɨɬɥɢɱɢɟ ɨɬ ɤɨɧɰɟɧɬɪɚɬɨɪɚ, ɧɟ ɩɟɪɟɩɪɚɜɥɹɟɬ ɟɝɨ. ȼ ɢɬɨɝɟ ɭ ɤɚɠɞɨɝɨ ɩɨɪɬɚ 
ɤɨɦɦɭɬɚɬɨɪɚ ɫɨɡɞɚɟɬɫɹ ɨɬɞɟɥɶɧɵɣ ɞɨɦɟɧ ɤɨɥɥɢɡɢɣ. Эɬɨ ɯɨɪɨɲɨ. ɑɟɦ ɦɟɧɶɲɟ ɭɡɥɨɜ ɜ ɞɨɦɟɧɟ 
ɤɨɥɥɢɡɢɣ, ɬɟɦ ɦɟɧɟɟ ɜɟɪɨɹɬɧɨ ɜɨɡɧɢɤɧɨɜɟɧɢɟ ɤɨɥɥɢɡɢɢ. 
Ɇɚɪɲɪɭɬɢɡɚɬɨɪɵ 

Ɇɚɪɲɪɭɬɢɡɚɬɨɪɵ (router) ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɭɫɬɪɨɣɫɬɜɚ ɨɛɴɟɞɢɧɟɧɧɵɯ ɫɟɬɟɣ, ɤɨɬɨɪɵɟ 
ɩɟɪɟɫɵɥɚɸɬ ɩɚɤɟɬɵ ɦɟɠɞɭ ɫɟɬɹɦɢ ɧɚ ɨɫɧɨɜɟ ɚɞɪɟɫɨɜ ɬɪɟɬɶɟɝɨ ɭɪɨɜɧɹ. Ɇɚɪɲɪɭɬɢɡɚɬɨɪɵ ɫɩɨɫɨɛɧɵ 
ɜɵɛɢɪɚɬɶ ɧɚɢɥɭɱɲɢɣ ɩɭɬɶ ɜ ɫɟɬɢ ɞɥɹ ɩɟɪɟɞɚɜɚɟɦɵɯ ɞɚɧɧɵɯ. Ɏɭɧɤɰɢɨɧɢɪɭɹ ɧɚ ɬɪɟɬɶɟɦ ɭɪɨɜɧɟ, 
ɦɚɪɲɪɭɬɢɡɚɬɨɪ ɦɨɠɟɬ ɩɪɢɧɢɦɚɬɶ ɪɟɲɟɧɢɹ ɧɚ ɨɫɧɨɜɟ ɫɟɬɟɜɵɯ ɚɞɪɟɫɨɜ ɜɦɟɫɬɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ MAC-ɚɞɪɟɫɨɜ ɜɬɨɪɨɝɨ ɭɪɨɜɧɹ. Ɇɚɪɲɪɭɬɢɡɚɬɨɪɵ ɬɚɤɠɟ ɫɩɨɫɨɛɧɵ ɫɨɟɞɢɧɹɬɶ ɦɟɠɞɭ 
ɫɨɛɨɣ ɫɟɬɢ ɫ ɪɚɡɥɢɱɧɵɦɢ ɬɟɯɧɨɥɨɝɢɹɦɢ ɜɬɨɪɨɝɨ ɭɪɨɜɧɹ, ɬɚɤɢɦɢ, ɤɚɤ Ethernet, Token Ring ɢ Fiber 
Distributed Data Interface (FDDI — ɪɚɫɩɪɟɞɟɥɟɧɧɵɣ ɢɧɬɟɪɮɟɣɫ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ ɩɨ 
ɜɨɥɨɤɨɧɧɨ»ɨɩɬɢɱɟɫɤɢɦ ɤɚɧɚɥɚɦ). Ɉɛɵɱɧɨ ɦɚɪɲɪɭɬɢɡɚɬɨɪɵ ɬɚɤɠɟ ɫɨɟɞɢɧɹɸɬ ɦɟɠɞɭ ɫɨɛɨɣ ɫɟɬɢ, 
ɢɫɩɨɥɶɡɭɸɳɢɟ ɬɟɯɧɨɥɨɝɢɸ ɚɫɢɧɯɪɨɧɧɨɣ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ ATM (Asynchronous Transfer Mode — 
ATM) ɢ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɟ ɫɨɟɞɢɧɟɧɢɹ. ȼɫɥɟɞɫɬɜɢɟ ɫɜɨɟɣ ɫɩɨɫɨɛɧɨɫɬɢ ɩɟɪɟɫɵɥɚɬɶ ɩɚɤɟɬɵ ɧɚ ɨɫɧɨɜɟ 
ɢɧɮɨɪɦɚɰɢɢ ɬɪɟɬɶɟɝɨ ɭɪɨɜɧɹ, ɦɚɪɲɪɭɬɢɡɚɬɨɪɵ ɫɬɚɥɢ ɨɫɧɨɜɧɨɣ ɦɚɝɢɫɬɪɚɥɶɸ ɝɥɨɛɚɥɶɧɨɣ ɫɟɬɢ Internet 
ɢ ɢɫɩɨɥɶɡɭɸɬ ɩɪɨɬɨɤɨɥ IP. 
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Ɏɭɧɤɰɢɢ ɦɚɪɲɪɭɬɢɡɚɬɨɪɨɜ 

Ɂɚɞɚɱɟɣ ɦɚɪɲɪɭɬɢɡɚɬɨɪɚ ɹɜɥɹɟɬɫɹ ɢɧɫɩɟɤɬɢɪɨɜɚɧɢɟ ɜɯɨɞɹɳɢɯ ɩɚɤɟɬɨɜ (ɚ ɢɦɟɧɧɨ, ɞɚɧɧɵɯ ɬɪɟɬɶɟɝɨ 
ɭɪɨɜɧɹ), ɜɵɛɨɪ ɞɥɹ ɧɢɯ ɧɚɢɥɭɱɲɟɝɨ ɩɭɬɢ ɩɨ ɫɟɬɢ ɢ ɢɯ ɤɨɦɦɭɬɚɰɢɹ ɧɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɜɵɯɨɞɧɨɣ 
ɩɨɪɬ. ȼ ɤɪɭɩɧɵɯ ɫɟɬɹɯ ɦɚɪɲɪɭɬɢɡɚɬɨɪɵ ɹɜɥɹɸɬɫɹ ɝɥɚɜɧɵɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ, ɪɟɝɭɥɢɪɭɸɳɢɦɢ 
ɩɟɪɟɦɟɳɟɧɢɟ ɩɨ ɫɟɬɢ ɩɨɬɨɤɨɜ ɞɚɧɧɵɯ. ȼ ɩɪɢɧɰɢɩɟ ɦɚɪɲɪɭɬɢɡɚɬɨɪɵ ɩɨɡɜɨɥɹɸɬ ɨɛɦɟɧɢɜɚɬɶɫɹ 
ɢɧɮɨɪɦɚɰɢɟɣ ɥɸɛɵɦ ɬɢɩɚɦ ɤɨɦɩɶɸɬɟɪɨɜ. 
Ʉɚɤ ɦɚɪɲɪɭɬɢɡɚɬɨɪ ɨɩɪɟɞɟɥɹɟɬ ɧɭɠɧɨ ɥɢ ɩɟɪɟɫɵɥɚɬɶ ɞɚɧɧɵɟ ɜ ɞɪɭɝɭɸ ɫɟɬɶ? ȼ ɩɚɤɟɬɟ ɫɨɞɟɪɠɚɬɫɹ IP-
ɚɞɪɟɫɚ ɢɫɬɨɱɧɢɤɚ ɢ ɧɚɡɧɚɱɟɧɢɹ ɢ ɞɚɧɧɵɟ ɩɟɪɟɫɵɥɚɟɦɨɝɨ ɫɨɨɛɳɟɧɢɹ. Ɇɚɪɲɪɭɬɢɡɚɬɨɪ ɫɱɢɬɵɜɚɟɬ 
ɫɟɬɟɜɭɸ ɱɚɫɬɶ IP-ɚɞɪɟɫɚ ɧɚɡɧɚɱɟɧɢɹ ɢ ɫ ɟɟ ɩɨɦɨɳɶɸ ɨɩɪɟɞɟɥɹɟɬ, ɩɨ ɤɚɤɨɣ ɢɡ ɩɨɞɤɥɸɱɟɧɧɵɯ ɫɟɬɟɣ 
ɥɭɱɲɟ ɜɫɟɝɨ ɩɟɪɟɫɥɚɬɶ ɫɨɨɛɳɟɧɢɟ ɚɞɪɟɫɚɬɭ. 
ȿɫɥɢ ɫɟɬɟɜɚɹ ɱɚɫɬɶ IP-ɚɞɪɟɫɨɜ ɢɫɬɨɱɧɢɤɚ ɢ ɧɚɡɧɚɱɟɧɢɹ ɧɟ ɫɨɜɩɚɞɚɟɬ, ɞɥɹ ɩɟɪɟɫɵɥɤɢ ɫɨɨɛɳɟɧɢɹ 
ɧɟɨɛɯɨɞɢɦɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɦɚɪɲɪɭɬɢɡɚɬɨɪ. ȿɫɥɢ ɭɡɟɥ, ɧɚɯɨɞɹɳɢɣɫɹ ɜ ɫɟɬɢ 1.1.1.0, ɞɨɥɠɟɧ ɨɬɩɪɚɜɢɬɶ 
ɫɨɨɛɳɟɧɢɟ ɭɡɥɭ ɜ ɫɟɬɢ 5.5.5.0, ɨɧɨ ɩɟɪɟɩɪɚɜɥɹɟɬɫɹ ɦɚɪɲɪɭɬɢɡɚɬɨɪɭ. Ɉɧ ɩɨɥɭɱɚɟɬ ɫɨɨɛɳɟɧɢɟ, 
ɪɚɫɩɚɤɨɜɵɜɚɟɬ ɢ ɫɱɢɬɵɜɚɟɬ IP-ɚɞɪɟɫ ɧɚɡɧɚɱɟɧɢɹ. Ɂɚɬɟɦ ɨɧ ɨɩɪɟɞɟɥɹɟɬ, ɤɭɞɚ ɩɟɪɟɩɪɚɜɢɬɶ ɫɨɨɛɳɟɧɢɟ. 
Ɂɚɬɟɦ ɦɚɪɲɪɭɬɢɡɚɬɨɪ ɫɧɨɜɚ ɢɧɤɚɩɫɭɥɢɪɭɟɬ ɩɚɤɟɬ ɜ ɤɚɞɪ ɢ ɩɟɪɟɩɪɚɜɥɹɟɬ ɟɝɨ ɩɨ ɧɚɡɧɚɱɟɧɢɸ. 
Ȼɪɚɧɞɦɚɭɷɪɵ 

Ɍɟɪɦɢɧ ɛɪɚɧɞɦɚɭɷɪ (firewall) ɢɫɩɨɥɶɡɭɟɬɫɹ ɥɢɛɨ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɩɪɨɝɪɚɦɦɧɨɦɭ ɨɛɟɫɩɟɱɟɧɢɸ, 
ɪɚɛɨɬɚɸɳɟɦɭ ɧɚ ɦɚɪɲɪɭɬɢɡɚɬɨɪɟ ɢɥɢ ɫɟɪɜɟɪɟ, ɥɢɛɨ ɤ ɨɬɞɟɥɶɧɨɦɭ ɚɩɩɚɪɚɬɧɨɦɭ ɤɨɦɩɨɧɟɧɬɭ ɫɟɬɢ. 
Ȼɪɚɧɞɦɚɭɷɪ ɡɚɳɢɳɚɟɬ ɪɟɫɭɪɫɵ ɱɚɫɬɧɨɣ ɫɟɬɢ ɨɬ ɧɟɫɚɧɤɰɢɨɧɢɪɨɜɚɧɧɨɝɨ ɞɨɫɬɭɩɚ ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɢɡ 
ɞɪɭɝɢɯ ɫɟɬɟɣ. Ɋɚɛɨɬɚɹ ɜ ɬɟɫɧɨɣ ɫɜɹɡɢ ɫ ɩɪɨɝɪɚɦɦɧɵɦ ɨɛɟɫɩɟɱɟɧɢɟɦ ɦɚɪɲɪɭɬɢɡɚɬɨɪɚ, ɛɪɚɧɞɦɚɭɷɪ 



ɢɫɫɥɟɞɭɟɬ ɤɚɠɞɵɣ ɫɟɬɟɜɨɣ ɩɚɤɟɬ, ɱɬɨɛɵ ɨɩɪɟɞɟɥɢɬɶ, ɫɥɟɞɭɟɬ ɥɢ ɧɚɩɪɚɜɥɹɬɶ ɟɝɨ ɩɨɥɭɱɚɬɟɥɸ. 
ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɛɪɚɧɞɦɚɭɷɪɚ ɦɨɠɧɨ ɫɪɚɜɧɢɬɶ ɫ ɪɚɛɨɬɨɣ ɫɨɬɪɭɞɧɢɤɚ, ɤɨɬɨɪɵɣ 
ɨɬɜɟɱɚɟɬ ɡɚ ɬɨ, ɱɬɨɛɵ ɬɨɥɶɤɨ ɪɚɡɪɟɲɟɧɧɵɟ ɞɚɧɧɵɟ ɩɨɫɬɭɩɚɥɢ ɜ ɫɟɬɶ ɢ ɜɵɯɨɞɢɥɢ ɢɡ ɧɟɟ. 

 

Ⱥɩɩɚɪɚɬɧɵɣ ɛɪɚɧɞɦɚɭɷɪ Cisco PIX ɫɟɪɢɢ 535 

Ƚɨɥɨɫɨɜɵɟ ɭɫɬɪɨɣɫɬɜɚ, DSL-ɭɫɬɪɨɣɫɬɜɚ, ɤɚɛɟɥɶɧɵɟ ɦɨɞɟɦɵ ɢ ɨɩɬɢɱɟɫɤɢɟ ɭɫɬɪɨɣɫɬɜɚ 

ȼɨɡɧɢɤɲɢɣ ɜ ɩɨɫɥɟɞɧɟɟ ɜɪɟɦɹ ɫɩɪɨɫ ɧɚ ɢɧɬɟɝɪɚɰɢɸ ɝɨɥɨɫɨɜɵɯ ɢ ɨɛɵɱɧɵɯ ɞɚɧɧɵɯ ɢ ɛɵɫɬɪɭɸ 
ɩɟɪɟɞɚɱɭ ɞɚɧɧɵɯ ɨɬ ɤɨɧɟɱɧɵɯ ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɜ ɫɟɬɟɜɭɸ ɦɚɝɢɫɬɪɚɥɶ ɩɪɢɜɟɥ ɤ ɩɨɹɜɥɟɧɢɸ ɫɥɟɞɭɸɳɢɯ 
ɧɨɜɵɯ ɫɟɬɟɜɵɯ ɭɫɬɪɨɣɫɬɜ: 

 ɝɨɥɨɫɨɜɵɯ ɲɥɸɡɨɜ, ɢɫɩɨɥɶɡɭɟɦɵɯ ɞɥɹ ɨɛɪɚɛɨɬɤɢ ɢɧɬɟɝɪɢɪɨɜɚɧɧɨɝɨ ɝɨɥɨɫɨɜɨɝɨ ɬɪɚɮɢɤɚ ɢ 
ɨɛɵɱɧɵɯ ɞɚɧɧɵɯ; 

 ɦɭɥɶɬɢɩɥɟɤɫɨɪɨɜ DSLAM, ɢɫɩɨɥɶɡɭɟɦɵɯ ɜ ɝɥɚɜɧɵɯ ɨɮɢɫɚɯ ɩɪɨɜɚɣɞɟɪɨɜ ɫɥɭɠɛ ɞɥɹ 
ɤɨɧɰɟɧɬɪɚɰɢɢ ɫɨɟɞɢɧɟɧɢɣ DSL»ɦɨɞɟɦɨɜ ɨɬ ɫɨɬɟɧ ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ ɞɨɦɚɲɧɢɯ ɩɨɥɶɡɨɜɚɬɟɥɟɣ; 

 ɬɟɪɦɢɧɚɥɶɧɵɯ ɫɢɫɬɟɦ ɤɚɛɟɥɶɧɵɯ ɦɨɞɟɦɨɜ (Cable Modem Termination System — CMTS), 
ɢɫɩɨɥɶɡɭɟɦɵɯ ɧɚ ɫɬɨɪɨɧɟ ɨɩɟɪɚɬɨɪɚ ɤɚɛɟɥɶɧɨɣ ɫɜɹɡɢ ɢɥɢ ɜ ɝɨɥɨɜɧɨɦ ɨɮɢɫɟ ɞɥɹ ɤɨɧɰɟɧɬɪɚɰɢɢ 
ɫɨɟɞɢɧɟɧɢɣ ɨɬ ɦɧɨɝɢɯ ɩɨɞɩɢɫɱɢɤɨɜ ɤɚɛɟɥɶɧɵɯ ɫɥɭɠɛ; 

 ɨɩɬɢɱɟɫɤɢɯ ɩɥɚɬɮɨɪɦ ɞɥɹ ɩɟɪɟɞɚɱɢ ɢ ɩɨɥɭɱɟɧɢɹ ɞɚɧɧɵɯ ɩɨ ɨɩɬɨɜɨɥɨɤɨɧɧɨɦɭ ɤɚɛɟɥɸ, 
ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɜɵɫɨɤɨɫɤɨɪɨɫɬɧɵɟ ɫɨɟɞɢɧɟɧɢɹ. 

Ȼɟɫɩɪɨɜɨɞɧɵɟ ɫɟɬɟɜɵɟ ɚɞɚɩɬɟɪɵ 

Ʉɚɠɞɨɦɭ ɩɨɥɶɡɨɜɚɬɟɥɸ ɛɟɫɩɪɨɜɨɞɧɨɣ ɫɟɬɢ ɬɪɟɛɭɟɬɫɹ ɛɟɫɩɪɨɜɨɞɧɨɣ ɫɟɬɟɜɨɣ ɚɞɚɩɬɟɪ NIC, 
ɧɚɡɵɜɚɟɦɵɣ ɬɚɤɠɟ ɚɞɚɩɬɟɪɨɦ ɤɥɢɟɧɬɚ. Эɬɢ ɚɞɚɩɬɟɪɵ ɞɨɫɬɭɩɧɵ ɜ ɜɢɞɟ ɩɥɚɬ PCMCIA ɢɥɢ ɤɚɪɬ 
ɫɬɚɧɞɚɪɬɚ ɲɢɧɵ PCI ɢ ɨɛɟɫɩɟɱɢɜɚɸɬ ɛɟɫɩɪɨɜɨɞɧɵɟ ɫɨɟɞɢɧɟɧɢɹ ɤɚɤ ɞɥɹ ɤɨɦɩɚɤɬɧɵɯ ɩɟɪɟɧɨɫɧɵɯ 
ɤɨɦɩɶɸɬɟɪɨɜ, ɬɚɤ ɢ ɞɥɹ ɧɚɫɬɨɥɶɧɵɯ ɪɚɛɨɱɢɯ ɫɬɚɧɰɢɣ. ɉɟɪɟɧɨɫɧɵɟ ɢɥɢ ɤɨɦɩɚɤɬɧɵɟ ɤɨɦɩɶɸɬɟɪɵ PC ɫ 
ɛɟɫɩɪɨɜɨɞɧɵɦɢ ɚɞɚɩɬɟɪɚɦɢ NIC ɦɨɝɭɬ ɫɜɨɛɨɞɧɨ ɩɟɪɟɦɟɳɚɬɶɫɹ ɜ ɬɟɪɪɢɬɨɪɢɚɥɶɧɨɣ ɫɟɬɢ, 
ɩɨɞɞɟɪɠɢɜɚɹ ɩɪɢ ɷɬɨɦ ɧɟɩɪɟɪɵɜɧɭɸ ɫɜɹɡɶ ɫ ɫɟɬɶɸ. Ȼɟɫɩɪɨɜɨɞɧɵɟ ɚɞɚɩɬɟɪɵ 
ɞɥɹ ɲɢɧ PCI (Peripheral Component Interconnect — 32-ɪɚɡɪɹɞɧɚɹ ɫɢɫɬɟɦɧɚɹ ɲɢɧɚ ɞɥɹ ɩɨɞɤɥɸɱɟɧɢɹ 
ɩɟɪɢɮɟɪɢɣɧɵɯ ɭɫɬɪɨɣɫɬɜ) ɢ ISA (Industry-Standard Architecture — ɫɬɪɭɤɬɭɪɚ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ 
ɩɪɨɦɵɲɥɟɧɧɨɦɭ ɫɬɚɧɞɚɪɬɭ) ɞɥɹ ɧɚɫɬɨɥɶɧɵɯ ɪɚɛɨɱɢɯ ɫɬɚɧɰɢɣ ɩɨɡɜɨɥɹɸɬ ɞɨɛɚɜɥɹɬɶ ɤ ɥɨɤɚɥɶɧɨɣ ɫɟɬɢ 
LAN ɤɨɧɟɱɧɵɟ ɫɬɚɧɰɢɢ ɥɟɝɤɨ, ɛɵɫɬɪɨ ɢ ɛɟɡ ɨɫɨɛɵɯ ɦɚɬɟɪɢɚɥɶɧɵɯ 
ɡɚɬɪɚɬ. ɉɪɢ ɷɬɨɦ ɧɟ ɬɪɟɛɭɟɬɫɹ ɩɪɨɤɥɚɞɤɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɤɚɛɟɥɟɣ. ȼɫɟ ɚɞɚɩɬɟɪɵ ɢɦɟɸɬ ɚɧɬɟɧɧɭ: 
ɤɚɪɬɵ PCMCIA ɨɛɵɱɧɨ ɜɵɩɭɫɤɚɸɬɫɹ ɫɨ ɜɫɬɪɨɟɧɧɨɣ ɚɧɬɟɧɧɨɣ, ɚ PCI-ɤɚɪɬɵ ɤɨɦɩɥɟɤɬɭɸɬɫɹ ɜɧɟɲɧɟɣ 
ɚɧɬɟɧɧɨɣ. Эɬɢ ɚɧɬɟɧɧɵ ɨɛɟɫɩɟɱɢɜɚɸɬ ɡɨɧɭ ɩɪɢɟɦɚ, ɧɟɨɛɯɨɞɢɦɭɸ ɞɥɹ ɩɟɪɟɞɚɱɢ ɢ ɩɪɢɟɦɚ ɞɚɧɧɵɯ. 



 

Ȼɟɫɩɪɨɜɨɞɧɨɣ ɫɟɬɟɜɨɣ ɚɞɚɩɬɟɪ 

Ɍɨɱɤɢ ɛɟɫɩɪɨɜɨɞɧɨɝɨ ɞɨɫɬɭɩɚ 

Ɍɨɱɤɚ ɞɨɫɬɭɩɚ (Access Point — AP), ɧɚɡɵɜɚɟɦɚɹ ɬɚɤɠɟ ɛɚɡɨɜɨɣ ɫɬɚɧɰɢɟɣ, ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ 
ɛɟɫɩɪɨɜɨɞɧɨɣ ɩɪɢɟɦɨɩɟɪɟɞɚɬɱɢɤ ɥɨɤɚɥɶɧɨɣ ɫɟɬɢ LAN, ɤɨɬɨɪɵɣ ɜɵɩɨɥɧɹɟɬ ɮɭɧɤɰɢɢ ɤɨɧɰɟɧɬɪɚɬɨɪɚ, 
ɬ.ɟ. ɰɟɧɬɪɚɥɶɧɨɣ ɬɨɱɤɢ ɨɬɞɟɥɶɧɨɣ ɛɟɫɩɪɨɜɨɞɧɨɣ ɫɟɬɢ, ɢɥɢ ɮɭɧɤɰɢɢ ɦɨɫɬɚ — ɬɨɱɤɢ ɫɨɟɞɢɧɟɧɢɹ 
ɩɪɨɜɨɞɧɨɣ ɢ ɛɟɫɩɪɨɜɨɞɧɨɣ ɫɟɬɟɣ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɧɟɫɤɨɥɶɤɢɯ ɬɨɱɟɤ AP ɩɨɡɜɨɥɹɟɬ ɨɛɟɫɩɟɱɢɬɶ 
ɜɵɩɨɥɧɟɧɢɟ ɮɭɧɤɰɢɣ ɪɨɭɦɢɧɝɚ (roaming), ɱɬɨ ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɩɨɥɶɡɨɜɚɬɟɥɹɦ ɛɟɫɩɪɨɜɨɞɧɨɝɨ ɞɨɫɬɭɩɚ 
ɫɜɨɛɨɞɧɵɣ ɞɨɫɬɭɩ ɜ ɩɪɟɞɟɥɚɯ ɧɟɤɨɬɨɪɨɣ ɨɛɥɚɫɬɢ, ɩɨɞɞɟɪɠɢɜɚɹ ɩɪɢ ɷɬɨɦ ɧɟɩɪɟɪɵɜɧɭɸ ɫɜɹɡɶ ɫ ɫɟɬɶɸ. 

 

Ɍɨɱɤɚ ɛɟɫɩɪɨɜɨɞɧɨɝɨ ɞɨɫɬɭɩɚ Cisco AP 541N 

Ȼɟɫɩɪɨɜɨɞɧɵɟ ɦɨɫɬɵ 

Ȼɟɫɩɪɨɜɨɞɧɨɣ ɦɨɫɬ ɨɛɟɫɩɟɱɢɜɚɟɬ ɜɵɫɨɤɨɫɤɨɪɨɫɬɧɵɟ  ɛɟɫɩɪɨɜɨɞɧɵɟ ɫɨɟɞɢɧɟɧɢɹ ɛɨɥɶɲɨɣ ɞɚɥɶɧɨɫɬɢ ɜ 
ɩɪɟɞɟɥɚɯ ɜɢɞɢɦɨɫɬɢ5 (ɞɨ 25 ɦɢɥɶ) ɦɟɠɞɭ ɫɟɬɹɦɢ Ethernet.ȼ ɛɟɫɩɪɨɜɨɞɧɵɯ ɫɟɬɹɯ Cisco ɥɸɛɚɹ ɬɨɱɤɚ 
ɞɨɫɬɭɩɚ ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɚ ɜ ɤɚɱɟɫɬɜɟ ɩɨɜɬɨɪɢɬɟɥɹ (ɬɨɱɤɢ ɪɚɫɲɢɪɟɧɢɹ). 
 

Ɂɚɞɚɧɢɟ: ɂɡɭɱɢɬɶ ɫɥɟɞɭɸɳɟɟ ɩɪɟɞɫɬɚɜɥɟɧɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ: D-Link Des-1210-28, 3Com Switch 5500-
SI, Cisco Catalyst 3550 series, Cisco 2600 series, Cisco Catalyst 1900. 
Ɉɬɜɟɬɢɬɶ ɧɚ ɜɨɩɪɨɫɵ:  

1. Ʉ ɤɚɤɨɦɭ ɬɢɩɭ ɫɟɬɟɜɵɯ ɭɫɬɪɨɣɫɬɜ ɨɬɧɨɫɢɬɫɹ ɞɚɧɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ. 
2. Ɋɚɫɫɦɨɬɪɟɬɶ ɜɫɟ ɪɚɡɴɟɦɵ ɧɚ ɞɚɧɧɵɯ ɭɫɬɪɨɣɫɬɜɚɯ. Ⱦɥɹ ɱɟɝɨ ɨɧɢ ɩɪɟɞɧɚɡɧɚɱɟɧɵ? 
3. Ʉɚɤɢɦ ɨɛɪɚɡɨɦ ɩɨɞɤɥɸɱɚɟɬɫɹ ɞɚɧɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 
4. Ɉɛɳɚɹ ɢɧɮɨɪɦɚɰɢɹ ɨɛ ɭɫɬɪɨɣɫɬɜɟ 

Ɋɟɡɭɥɶɬɚɬɵ ɨɬɨɛɪɚɡɢɬɶ ɜ ɜɢɞɟ ɨɬɱɟɬɚ. 
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ɂɡɭɱɟɧɢɟ ɜɢɪɬɭɚɥɶɧɨɣ ɫɟɬɟɜɨɣ ɫɪɟɞɵ ɞɥɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɥɨɤɚɥɶɧɵɯ ɫɟɬɟɣ 

ɐɟɥɶ: ɉɨɥɭɱɢɬɶ ɧɚɜɵɤɢ ɩɨ ɦɨɞɟɥɢɪɨɜɚɧɢɸ ɥɨɤɚɥɶɧɵɯ ɤɨɦɩɶɸɬɟɪɧɵɯ ɫɟɬɟɣ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɪɟɞɵ 
CISCO Packet Tracer. 

Ɍɟɨɪɟɬɢɱɟɫɤɨɟ ɜɜɟɞɟɧɢɟ 

1. Ɉɛɳɢɟ ɫɜɟɞɟɧɢɹ ɨ ɫɪɟɞɟ Cisco Packet Tracer 
 

ȼ ɩɪɨɰɟɫɫɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɤɨɦɩɶɸɬɟɪɧɵɯ ɜɚɠɧɵɦ ɷɬɚɩɨɦ ɹɜɥɹɟɬɫɹ ɢɫɫɥɟɞɨɜɚɧɢɟ ɬɟɯɧɢɱɟɫɤɢɯ 
ɪɟɲɟɧɢɣ ɧɚ ɩɪɟɞɦɟɬ ɜɵɩɨɥɧɟɧɢɹ ɢɦɢ ɡɚɞɚɧɧɵɯ ɮɭɧɤɰɢɣ. Ɍɚɤɨɟ ɢɫɫɥɟɞɨɜɚɧɢɟ ɦɨɠɟɬ ɛɵɬɶ ɩɪɨɜɟɞɟɧɨ 
ɞɜɭɦɹ ɫɩɨɫɨɛɚɦɢ: ɧɚɬɭɪɧɵɦ ɷɤɫɩɟɪɢɦɟɧɬɨɦ ɢ ɤɨɦɩɶɸɬɟɪɧɵɦ ɢɦɢɬɚɰɢɨɧɧɵɦ ɦɨɞɟɥɢɪɨɜɚɧɢɟɦ. ȼ 
ɩɟɪɜɨɦ ɫɥɭɱɚɟ ɩɪɨɟɤɬɢɪɨɜɳɢɤɢ, ɢɫɩɨɥɶɡɭɹ ɪɟɚɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɫɨɛɢɪɚɸɬ ɬɪɟɛɭɟɦɭɸ 
ɤɨɦɩɶɸɬɟɪɧɭɸ ɫɟɬɶ ɢ ɩɪɨɜɨɞɹɬ ɧɟɨɛɯɨɞɢɦɵɟ ɷɤɫɩɟɪɢɦɟɧɬɵ. Ɉɱɟɜɢɞɧɨ, ɱɬɨ ɫɬɨɢɦɨɫɬɶ ɬɚɤɢɯ 
ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɞɨɫɬɚɬɨɱɧɨ ɜɵɫɨɤɚ ɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɜ ɛɨɥɶɲɟɣ ɫɬɟɩɟɧɢ ɫɬɨɢɦɨɫɬɶɸ ɢɫɩɨɥɶɡɭɟɦɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ. ɋ ɰɟɥɶɸ ɫɨɤɪɚɳɟɧɢɹ ɫɬɨɢɦɨɫɬɢ ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɢɫɩɨɥɶɡɭɟɬɫɹ ɤɨɦɩɶɸɬɟɪɧɨɟ 
ɢɦɢɬɚɰɢɨɧɧɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ, ɜ ɤɨɬɨɪɨɦ ɜɦɟɫɬɨ ɪɟɚɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢɫɩɨɥɶɡɭɟɬɫɹ ɢɯ 
ɩɪɨɝɪɚɦɦɧɵɟ ɚɧɚɥɨɝɢ. 

ɇɚ ɪɵɧɤɟ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɫɭɳɟɫɬɜɭɟɬ ɦɧɨɠɟɫɬɜɨ ɪɚɡɥɢɱɧɵɯ ɫɪɟɞ ɢɦɢɬɚɰɢɨɧɧɨɝɨ 
ɦɨɞɟɥɢɪɨɜɚɧɢɹ  ɤɨɦɩɶɸɬɟɪɧɵɯ  ɫɟɬɟɣ.  ɇɚɢɛɨɥɶɲɭɸ  ɩɨɩɭɥɹɪɧɨɫɬɶ  ɩɨɥɭɱɢɥɢ  ɞɜɟ  ɫɪɟɞɵ 
ɢɦɢɬɚɰɢɨɧɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɤɨɦɩɶɸɬɟɪɧɵɯ ɫɟɬɟɣ: GNS31 ɢ CISCO Packet Tracer2. ɉɟɪɜɚɹ ɫɪɟɞɚ 
ɹɜɥɹɟɬɫɹ ɫɜɨɛɨɞɧɨ ɪɚɫɩɪɨɫɬɪɚɧɹɟɦɨɣ ɢ ɪɟɚɥɢɡɭɟɬ ɢɦɢɬɚɰɢɨɧɧɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɩɭɬɟɦ 
ɜɢɪɬɭɚɥɢɡɚɰɢɢ ɪɟɚɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. ȼɬɨɪɚɹ ɫɪɟɞɚ ɪɚɫɩɪɨɫɬɪɚɧɹɟɬɫɹ ɫɜɨɛɨɞɧɨ, ɧɨ ɜ ɪɚɦɤɚɯ 
ɫɟɬɟɜɵɯ ɚɤɚɞɟɦɢɣ ɤɨɦɩɚɧɢɢ Cisco systems, Inc, ɢ ɦɨɞɟɥɢɪɭɟɬ ɬɨɥɶɤɨ ɨɛɨɪɭɞɨɜɚɧɢɟ ɷɬɨɝɨ 
ɩɪɨɢɡɜɨɞɢɬɟɥɹ. ȼ ɪɚɦɤɚɯ ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬ, ɜ ɨɫɧɨɜɧɨɦ, ɛɭɞɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɫɪɟɞɚ CISCO 
Packet Tracer. 

 
2. Ƚɪɚɮɢɱɟɫɤɢɣ ɢɧɬɟɪɮɟɣɫ ɫɪɟɞɵ Cisco Packet Tracer 
 

Ɂɚɩɭɫɬɢɜ ɩɪɨɝɪɚɦɦɭ, ɩɨɥɶɡɨɜɚɬɟɥɶ ɜɢɞɢɬ ɨɫɧɨɜɧɨɟ ɨɤɧɨ (ɪɢɫɭɧɨɤ 1), ɫɨɞɟɪɠɚɳɟɟ: 
 

 

 

 

 

 

 

 

 

 

 

 

Ɋɢɫɭɧɨɤ 1 – Ɉɫɧɨɜɧɨɟ ɨɤɧɨ ɫɢɫɬɟɦɵ Cisco Packet Tracer 

- Ɉɫɧɨɜɧɨɟ ɦɟɧɸ; 



- ɉɚɧɟɥɢ ɢɧɫɬɪɭɦɟɧɬɨɜ (ɝɥɚɜɧɭɸ, ɜɟɪɬɢɤɚɥɶɧɭɸ ɢ ɧɢɠɧɸɸ); 
- ɉɟɪɟɤɥɸɱɚɬɟɥɢ ɪɟɠɢɦɨɜ ɦɨɞɟɥɢɪɨɜɚɧɢɹ (ɪɟɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ ɢ ɩɨɲɚɝɨɜɵɣ) ɢ ɜɢɞɨɜ 

ɫɯɟɦ (ɥɨɝɢɱɟɫɤɚɹ ɢ ɮɢɡɢɱɟɫɤɚɹ). 
Ɉɫɧɨɜɧɨɟ ɦɟɧɸ ɩɪɨɝɪɚɦɦɵ ɫɨɞɟɪɠɢɬ ɩɭɧɤɬɵ: Ɏɚɣɥ (File), Ɋɟɞɚɤɬɢɪɨɜɚɧɢɟ (Edit), 

ɇɚɫɬɪɨɣɤɢ(Options), ȼɢɞ (View), ɍɬɢɥɢɬɵ (Tools), Ⱦɨɩɨɥɧɟɧɢɹ (Extensions), ɉɨɦɨɳɶ (Help). ɉɭɧɤɬ 
ɦɟɧɸ «Ɏɚɣɥ» ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɨɩɟɪɚɰɢɣ ɫ ɬɟɤɭɳɢɦ ɮɚɣɥɨɦ (ɨɬɤɪɵɬɶ, ɡɚɤɪɵɬɶ, 
ɫɨɯɪɚɧɢɬɶ, ɪɚɫɩɟɱɚɬɚɬɶ ɢ ɬ.ɩ.), ɚ ɬɚɤɠɟ ɩɨɡɜɨɥɹɟɬ ɡɚɜɟɪɲɢɬɶ ɪɚɛɨɬɭ ɫɪɟɞɵ. ȼ ɩɭɧɤɬɟ 
«Ɋɟɞɚɤɬɢɪɨɜɚɧɢɟ» ɫɨɞɟɪɠɚɬɫɹ ɫɬɚɧɞɚɪɬɧɵɟ ɨɩɟɪɚɰɢɢ ɫ ɛɭɮɟɪɨɦ ɨɛɦɟɧɚ (ɫɤɨɩɢɪɨɜɚɬɶ ɜɵɞɟɥɟɧɧɵɣ 
ɨɛɴɟɤɬ ɜ ɛɭɮɟɪ, ɜɵɪɟɡɚɬɶ, ɜɫɬɚɜɢɬɶ), ɚ ɬɚɤɠɟ ɭɩɪɚɜɥɟɧɢɹ ɞɟɣɫɬɜɢɹɦɢ ɜ ɫɪɟɞɟ (ɨɬɦɟɧɢɬɶ ɢ ɩɨɜɬɨɪɢɬɶ  
ɩɨɫɥɟɞɧɟɟ ɞɟɣɫɬɜɢɟ). ɉɭɧɤɬ «ɇɚɫɬɪɨɣɤɢ» ɩɨɡɜɨɥɹɟɬ ɫɤɨɧɮɢɝɭɪɢɪɨɜɚɬɶ ɫɪɟɞɭ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɢ 
ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɨɟ ɨɤɪɭɠɟɧɢɟ. ɉɭɧɤɬ ɦɟɧɸ «ȼɢɞ» ɧɚɫɬɪɚɢɜɚɟɬ ɦɚɫɲɬɚɛ ɨɬɨɛɪɚɠɟɧɢɹ ɨɛɴɟɤɬɨɜ ɜ 
ɪɚɛɨɱɟɣ ɨɛɥɚɫɬɢ ɢ ɪɟɠɢɦ ɨɬɨɛɪɚɠɟɧɢɹ ɩɚɧɟɥɟɣ ɢɧɫɬɪɭɦɟɧɬɨɜ. ȼ ɩɭɧɤɬɟ «ɍɬɢɥɢɬɵ» ɫɨɞɟɪɠɚɬɫɹ 
ɫɫɵɥɤɢ ɧɚ ɜɵɜɨɞ ɩɚɧɟɥɢ ɝɪɚɮɢɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ ɢ ɫɨɡɞɚɧɢɹ ɫɨɛɫɬɜɟɧɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ. ɍɩɪɚɜɥɹɬɶ 
ɞɨɩɨɥɧɟɧɢɹɦɢ ɜɨɡɦɨɠɧɨ ɜ ɦɟɧɸ «Ⱦɨɩɨɥɧɟɧɢɹ». Ʉ ɬɚɤɢɦ ɞɨɩɨɥɧɟɧɢɹɦ, ɧɚɩɪɢɦɟɪ, ɨɬɧɨɫɢɬɫɹ 
ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɦɟɠɞɭ ɧɟɫɤɨɥɶɤɢɦɢ ɫɪɟɞɚɦɢ ɦɨɞɟɥɢɪɨɜɚɧɢɹ (ɨɛ ɷɬɨɦ ɫɦ. ɧɢɠɟ). 

ɉɚɧɟɥɢ ɢɧɫɬɪɭɦɟɧɬɨɜ ɩɨ ɭɦɨɥɱɚɧɢɸ ɨɬɨɛɪɚɠɚɸɬɫɹ ɬɪɢ: ɝɥɚɜɧɚɹ, ɜɟɪɬɢɤɚɥɶɧɚɹ ɢ ɧɢɠɧɹɹ. 
Ⱦɨɫɬɭɩɧɚ ɬɚɤɠɟ ɩɚɧɟɥɶ ɝɪɚɮɢɱɟɫɤɢɯ ɩɪɢɦɢɬɢɜɨɜ. 

Ƚɥɚɜɧɚɹ ɩɚɧɟɥɶ ɢɧɫɬɪɭɦɟɧɬɨɜ ɞɭɛɥɢɪɭɟɬ ɧɟɤɨɬɨɪɵɟ ɩɭɧɤɬɵ ɨɫɧɨɜɧɨɝɨ ɦɟɧɸ, ɨɛɟɫɩɟɱɢɜɚɹ 

ɛɵɫɬɪɵɣ ɢ ɭɞɨɛɧɵɣ ɞɨɫɬɭɩ ɤ ɫɨɡɞɚɧɢɸ ɧɨɜɨɝɨ ɮɚɣɥɚ, ɫɨɯɪɚɧɟɧɢɹ ɢ ɩɟɱɚɬɢ ɬɟɤɭɳɟɣ ɫɯɟɦɵ, 
ɨɬɨɛɪɚɠɟɧɢɹ ɨɤɧɚ ɞɨɩɨɥɧɟɧɢɹ «ɋɚɦɨɩɪɨɜɟɪɤɚ ɡɚɞɚɧɢɣ (Activity Window)», ɞɟɣɫɬɜɢɣ ɫ ɛɭɮɟɪɨɦ 
ɨɛɦɟɧɚ, ɢɡɦɟɧɟɧɢɹ ɦɚɫɲɬɚɛɚ ɨɬɨɛɪɚɠɟɧɢɹ ɫɯɟɦɵ, ɞɨɫɬɭɩɚ ɤ ɩɚɧɟɥɢ ɝɪɚɮɢɱɟɫɤɢɯ ɩɪɢɦɢɬɢɜɨɜ ɢ 
ɫɨɡɞɚɧɢɹ ɧɨɜɨɝɨ ɨɛɴɟɤɬɚ ɦɨɞɟɥɢɪɨɜɚɧɢɹ. 

ȼɟɪɬɢɤɚɥɶɧɚɹ ɩɚɧɟɥɶ ɢɧɫɬɪɭɦɟɧɬɨɜ ɫɨɞɟɪɠɢɬ ɞɟɣɫɬɜɢɹ, ɜɵɩɨɥɧɹɟɦɵɣ ɫ ɨɛɴɟɤɬɚɦɢ 

ɦɨɞɟɥɢɪɭɟɦɨɣ ɫɯɟɦɵ ɫɟɬɢ (ɫɦ. Ɍɚɛɥɢɰɭ 1). 
 

Ɍɚɛɥɢɰɚ 1 – Ʉɧɨɩɤɢ ɜɟɪɬɢɤɚɥɶɧɨɣ ɩɚɧɟɥɢ ɢɧɫɬɪɭɦɟɧɬɨɜ 
 

ɂɧɫɬɪɭɦɟɧɬ Select (ɛɵɫɬɪɵɣ ɞɨɫɬɭɩ – Esc). ɉɨɡɜɨɥɹɟɬ ɜɵɞɟɥɢɬɶ ɨɞɢɧ ɢɥɢ ɧɟɫɤɨɥɶɤɨ ɨɛɴɟɤɬɨɜ 
ɦɨɞɟɥɢɪɭɟɦɨɣ ɤɨɦɩɶɸɬɟɪɧɨɣ ɫɟɬɢ (ɥɨɝɢɱɟɫɤɨɣ ɢɥɢ ɮɢɡɢɱɟɫɤɨɣ ɬɨɩɨɥɨɝɢɢ) 

 
ɂɧɫɬɪɭɦɟɧɬ Move Layout (ɛɵɫɬɪɵɣ ɞɨɫɬɭɩ - M). ɂɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɩɪɨɤɪɭɬɤɢ ɫɯɟɦɵ ɦɨɞɭɥɢɪɭɟɦɨɣ 
ɫɟɬɢ ɜ ɨɫɧɨɜɧɨɦ ɨɤɧɟ ɪɚɛɨɱɟɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ. Ⱦɥɹ ɜɵɩɨɥɧɟɧɢɹ ɷɬɨɝɨ ɞɟɣɫɬɜɢɹ ɦɨɝɭɬ ɬɚɤɠɟ 
ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɩɨɥɨɫɵ ɩɪɨɤɪɭɬɤɢ. 

 
ɂɧɫɬɪɭɦɟɧɬ Place Note (ɛɵɫɬɪɵɣ ɞɨɫɬɭɩ - N). ɉɨɡɜɨɥɹɟɬ ɞɨɛɚɜɢɬɶ ɜ ɬɟɤɭɳɭɸ ɦɨɞɟɥɢɪɭɟɦɭɸ ɫɯɟɦɭ 
ɬɟɤɫɬɨɜɭɸ ɧɚɞɩɢɫɶ. 

 
ɂɧɫɬɪɭɦɟɧɬ Delete (ɛɵɫɬɪɵɣ ɞɨɫɬɭɩ – Del). ɉɟɪɟɤɥɸɱɚɟɬ ɜ ɪɟɠɢɦ ɭɞɚɥɟɧɢɹ ɜɵɞɟɥɹɟɦɵɯ ɨɛɴɟɤɬɨɜ 
ɫɯɟɦɵ ɤɨɦɩɶɸɬɟɪɧɨɣ ɫɟɬɢ. 

 
ɂɧɫɬɪɭɦɟɧɬ Inspect (ɛɵɫɬɪɵɣ ɞɨɫɬɭɩ – I). ɉɨɡɜɨɥɹɟɬ ɩɪɨɫɦɚɬɪɢɜɚɬɶ ɬɚɛɥɢɰɵ ɫɨɫɬɨɹɧɢɹ (ɬɚɛɥɢɰɚ 
ɦɚɪɲɪɭɬɢɡɚɰɢɢ ɢ ɬ.ɩ.) ɨɛɴɟɤɬɨɜ ɦɨɞɟɥɢɪɭɟɦɨɣ ɤɨɦɩɶɸɬɟɪɧɨɣ ɫɟɬɢ. 

 
ɂɧɫɬɪɭɦɟɧɬ Resize Shape (ɛɵɫɬɪɨɣ ɞɨɫɬɭɩ – Alt+R). ɂɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɢɡɦɟɧɟɧɢɹ ɪɚɡɦɟɪɨɜ 
ɝɪɚɮɢɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ, ɪɚɡɦɟɳɚɟɦɵɯ ɧɚ ɫɯɟɦɟ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɚɧɟɥɢ «Ƚɪɚɮɢɱɟɫɤɢɟ ɨɛɴɟɤɬɵ». 

 
ɂɧɫɬɪɭɦɟɧɬ Add Simple PDU (ɛɵɫɬɪɵɣ ɞɨɫɬɭɩ – P). ɉɨɡɜɨɥɹɟɬ ɫɨɡɞɚɬɶ ɷɦɭɥɹɰɢɸ ɩɪɨɫɬɨɣ ɩɟɪɟɞɚɱɢ 
ɩɚɤɟɬɚ ɞɚɧɧɵɯ (ICMP, ping) ɨɬ ɨɞɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɫɟɬɢ ɤ ɞɪɭɝɨɦɭ. 

 
ɂɧɫɬɪɭɦɟɧɬ Add Complex PDU (ɛɵɫɬɪɵɣ ɞɨɫɬɭɩ – P). ɋɨɡɞɚɟɬ ɷɦɭɥɹɰɢɸ ɩɟɪɟɞɚɱɢ ɩɚɤɟɬɚ ɞɚɧɧɵɯ ɨɬ 
ɨɞɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɤ ɞɪɭɝɨɦɭ. ɉɨɡɜɨɥɹɟɬ ɡɚɞɚɬɶ ɩɚɪɚɦɟɬɪɵ ɩɚɤɟɬɚ (ɬɢɩ ɩɪɨɬɨɤɨɥɚ, ɢɫɯɨɞɹɳɢɣ ɩɨɪɬ ɢ 
ɬ.ɩ.). 

 
ɇɢɠɧɹɹ ɩɚɧɟɥɶ ɢɧɫɬɪɭɦɟɧɬɨɜ ɩɨɡɜɨɥɹɟɬ ɫɨɡɞɚɜɚɬɶ ɨɛɴɟɤɬɵ ɢɫɫɥɟɞɭɟɦɨɣ ɫɯɟɦɵ 

ɤɨɦɩɶɸɬɟɪɧɨɣ ɫɟɬɢ ɚ ɬɚɤɠɟ ɡɚɞɚɜɚɬɶ ɡɚɞɚɱɢ ɩɨ ɷɦɭɥɹɰɢɢ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ ɜ ɧɟɣ  
ȼ ɨɛɥɚɫɬɢ ɡɚɞɚɱ ɩɨ ɦɨɞɟɥɢɪɨɜɚɧɢɸ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ ɩɨ ɫɟɬɢ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɩɟɪɟɱɟɧɶ 

ɞɟɣɫɬɜɢɣ, ɫɨɡɞɚɧɧɵɯ ɤɧɨɩɤɚɦɢ Add Simple PDU ɢ Add Complex PDU. Ɍɚɤɢɯ ɩɟɪɟɱɧɟɣ (ɫɰɟɧɚɪɢɟɜ) 
ɩɨɥɶɡɨɜɚɬɟɥɶ ɦɨɠɟɬ ɫɨɡɞɚɬɶ ɧɟɫɤɨɥɶɤɨ. ɉɨɞɪɨɛɧɟɟ ɨɛ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɫɟɬɟɜɵɯ ɨɛɴɟɤɬɨɜ ɢ ɫɰɟɧɚɪɢɟɜ 
ɛɭɞɟɬ ɫɤɚɡɚɧɨ ɧɢɠɟ. 



Ɇɟɠɞɭ ɜɟɪɯɧɟɣ ɩɚɧɟɥɶɸ ɢɧɫɬɪɭɦɟɧɬɨɜ ɢ ɪɚɛɨɱɢɦ ɩɪɨɫɬɪɚɧɫɬɜɨɦ ɧɚɯɨɞɢɬɫɹ ɫɬɪɨɤɚ 
ɩɟɪɟɤɥɸɱɟɧɢɹ ɪɟɠɢɦɚ ɨɬɨɛɪɚɠɟɧɢɹ ɦɨɞɟɥɢɪɭɟɦɨɣ ɫɟɬɢ: ɥɨɝɢɱɟɫɤɚɹ ɢɥɢ ɮɢɡɢɱɟɫɤɚɹ ɬɨɩɨɥɨɝɢɹ 
(ɫɦ. ɪɢɫɭɧɨɤ 3). ȼ ɪɟɠɢɦɟ «ɥɨɝɢɱɟɫɤɚɹ ɫɟɬɶ» ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɫɟɬɟɜɵɟ ɨɛɴɟɤɬɵ ɢ ɭɤɚɡɵɜɚɸɬɫɹ ɫɜɹɡɢ 
ɦɟɠɞɭ ɧɢɦɢ. ȼ ɪɟɠɢɦɟ «ɮɢɡɢɱɟɫɤɚɹ ɫɟɬɶ» ɭɤɚɡɵɜɚɟɬɫɹ ɪɚɫɩɨɥɨɠɟɧɢɟ ɫɟɬɟɜɵɯ ɨɛɴɟɤɬɨɜ ɢ ɤɚɧɚɥɨɜ 
ɫɜɹɡɟɣ ɜ ɩɨɦɟɳɟɧɢɹɯ (ɤɚɤ ɨɧɢ ɪɚɫɩɨɥɨɠɟɧɵ, ɜ ɤɚɤɢɯ ɫɬɨɣɤɚɯ ɢ ɬ.ɩ.). ȼ ɷɬɨɣ ɠɟ ɫɬɪɨɤɟ ɪɚɫɩɨɥɚɝɚɸɬɫɹ 
ɤɧɨɩɤɢ ɭɩɪɚɜɥɟɧɢɹ ɨɬɨɛɪɚɠɟɧɢɟɦ: <Root> - ɭɪɨɜɟɧɶ ɞɟɬɚɥɢɡɚɰɢɢ, «New Cluster» - ɫɨɡɞɚɬɶ 
ɨɛɴɟɞɢɧɟɧɧɨɟ ɭɫɬɪɨɣɫɬɜɨ, «Set Tiled Background» - ɭɫɬɚɧɨɜɢɬɶ ɮɨɧ ɪɚɛɨɱɟɣ ɨɛɥɚɫɬɢ, 
«NAVIGATION» - ɧɚɜɢɝɚɰɢɹ ɦɟɠɞɭ ɭɪɨɜɧɹɦɢ ɨɬɨɛɪɚɠɟɧɢɹ ɮɢɡɢɱɟɫɤɨɣ ɫɟɬɢ (Ɋɚɣɨɧ, Ƚɨɪɨɞ, ɷɬɚɠ 

ɉɨɫɥɟ ɪɚɛɨɱɟɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɫɬɪɨɤɚ ɩɟɪɟɤɥɸɱɟɧɢɹ ɪɟɠɢɦɨɜ ɦɨɞɟɥɢɪɨɜɚɧɢɹ: 
ɪɟɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ ɢɥɢ ɩɨɲɚɝɨɜɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ (ɫɦ. ɪɢɫɭɧɨɤ 3). ȼ ɪɟɠɢɦɟ ɩɨɲɚɝɨɜɨɝɨ 
ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɩɨɥɶɡɨɜɚɬɟɥɸ ɩɪɟɞɨɫɬɚɜɥɹɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɩɨɫɦɨɬɪɟɬɶ, ɤɚɤ ɩɟɪɟɞɚɟɬɫɹ ɢɧɮɨɪɦɚɰɢɹ 
ɦɟɠɞɭ ɫɟɬɟɜɵɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ ɜ ɡɚɞɚɧɧɵɯ ɢɦ ɫɢɬɭɚɰɢɹɯ (ɩɨɞɪɨɛɧɟɟ ɫɦ. ɧɢɠɟ). ȼ ɪɟɚɥɶɧɨɦ ɦɚɫɲɬɚɛɟ 
ɜɪɟɦɟɧɢ ɭɤɚɡɵɜɚɟɬɫɹ ɥɢɲɶ ɫɨɫɬɨɹɧɢɟ ɫɟɬɟɜɵɯ ɭɫɬɪɨɣɫɬɜ, ɪɟɡɭɥɶɬɚɬɵ ɩɟɪɟɞɚɱɢ ɨɬɨɛɪɚɠɚɸɬɫɹ «ɩɨ 
ɮɚɤɬɭ». 
 

 

 

ɚ) ɛ) 
 

Ɋɢɫɭɧɨɤ 3 – ɉɟɪɟɤɥɸɱɚɬɟɥɢ ɪɟɠɢɦɨɜ ɪɚɛɨɱɟɣ ɨɛɥɚɫɬɢ ɢ ɦɨɞɟɥɶɧɨɝɨ ɜɪɟɦɟɧɢ (ɚ – ɥɨɝɢɱɟɫɤɚɹ 
ɫɟɬɶ ɢ ɪɟɠɢɦ ɪɟɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ, 

ɛ – ɮɢɡɢɱɟɫɤɚɹ ɫɟɬɶ ɢ ɪɟɠɢɦ ɩɨɲɚɝɨɜɨɝɨ ɜɵɩɨɥɧɟɧɢɹ) 
 

3. Ɋɚɛɨɬɚ ɫ ɨɛɴɟɤɬɚɦɢ ɤɨɦɩɶɸɬɟɪɧɨɣ ɫɟɬɢ 
Ⱦɥɹ ɪɚɡɦɟɳɟɧɢɹ ɫɟɬɟɜɨɝɨ ɨɛɴɟɤɬɚ ɧɚ ɫɯɟɦɟ ɧɟɨɛɯɨɞɢɦɨ ɜɵɛɪɚɬɶ ɜ ɧɢɠɧɟɣ ɩɚɧɟɥɢ 

ɢɧɫɬɪɭɦɟɧɬɨɜ ɟɝɨ ɤɥɚɫɫ (ɦɚɪɲɪɭɬɢɡɚɬɨɪɵ (routers), ɤɨɦɦɭɬɚɬɨɪɵ (switches), ɤɨɧɰɟɧɬɪɚɬɨɪɵ (hubs), 
ɛɟɫɩɪɨɜɨɞɧɵɟ ɭɫɬɪɨɣɫɬɜɚ (wireless devices), ɫɨɟɞɢɧɢɬɟɥɶɧɵɟ ɤɚɛɟɥɢ (connections), ɬɟɪɦɢɧɚɥɶɧɵɟ 
ɭɫɬɪɨɣɫɬɜɚ (End devices), «ɢɧɬɟɪɧɟɬ» (WAN emulation), ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɟ ɨɛɴɟɤɬɵ ɢ 
«ɦɧɨɝɨɩɨɥɶɡɨɜɚɬɟɥɶɫɤɨɟ ɫɨɟɞɢɧɟɧɢɟ), ɚ ɡɚɬɟɦ ɦɨɞɟɥɶ (ɧɚɩɪɢɦɟɪ, ɦɚɪɲɪɭɬɢɡɚɬɨɪ 1841 ɢɥɢ Laptop-
PT). ȼɵɛɪɚɜ ɧɟɨɛɯɨɞɢɦɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɟɝɨ ɦɨɠɧɨ «ɩɟɪɟɬɚɳɢɬɶ» ɜ ɪɚɛɨɱɭɸ ɨɛɥɚɫɬɶ ɢɥɢ ɳɟɥɱɤɨɦ 
ɦɵɲɤɢ ɭɤɚɡɚɬɶ ɦɟɫɬɨ ɜ ɪɚɛɨɱɟɣ ɨɛɥɚɫɬɢ, ɤɭɞɚ ɫɥɟɞɭɟɬ ɟɝɨ ɩɨɦɟɫɬɢɬɶ3. 
Ⱦɥɹ ɫɨɟɞɢɧɟɧɢɹ ɫɟɬɟɜɵɯ ɭɫɬɪɨɣɫɬɜ ɧɟɨɛɯɨɞɢɦɨ ɜɵɛɪɚɬɶ ɤɥɚɫɫ «ɋɨɟɞɢɧɢɬɟɥɶɧɵɟ ɤɚɛɟɥɢ», ɞɚɥɟɟ 
ɜɵɛɪɚɬɶ ɧɟɨɛɯɨɞɢɦɵɣ ɬɢɩ ɤɚɛɟɥɹ (ɢɥɢ ɜɵɛɪɚɬɶ «ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ ɨɩɪɟɞɟɥɟɧɢɟ»), ɭɤɚɡɚɬɶ ɧɚɱɚɥɶɧɨɟ 
ɭɫɬɪɨɣɫɬɜɨ, ɜɵɛɪɚɬɶ ɨɞɢɧ ɢɡ ɟɝɨ ɫɟɬɟɜɵɯ ɩɨɪɬɨɜ (ɫɦ. ɪɢɫɭɧɨɤ 4), ɡɚɬɟɦ ɭɤɚɡɚɬɶ ɨɤɨɧɟɱɧɨɟ ɭɫɬɪɨɣɫɬɜɨ 
ɢ ɨɞɢɧ ɢɡ ɟɝɨ ɩɨɪɬɨɜ. ȼ ɫɥɭɱɚɟ ɩɪɢɦɟɧɟɧɢɹ ɨɛɴɟɤɬɚ «Ⱥɜɬɨɦɚɬɢɱɟɫɤɨɟ ɨɩɪɟɞɟɥɟɧɢɟ ɬɢɩɚ ɫɟɬɟɜɨɝɨ 
ɤɚɛɟɥɹ», ɩɨɪɬ ɢ ɬɢɩ ɤɚɛɟɥɹ ɛɭɞɭɬ ɜɵɛɢɪɚɬɶɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢ (ɧɨɦɟɪ ɩɨɪɬɚ ɛɭɞɟɬ ɜɵɛɢɪɚɬɶɫɹ ɜ 
ɩɨɪɹɞɤɟ ɜɨɡɪɚɫɬɚɧɢɹ).



 

 

 

 

 

 

Ɋɢɫɭɧɨɤ 4 – Ɇɟɧɸ ɜɵɛɨɪɚ ɫɟɬɟɜɨɝɨ ɢɧɬɟɪɮɟɣɫɚ ɤɨɦɦɭɬɚɬɨɪɚ 

 

Ʉɨɧɮɢɝɭɪɢɪɨɜɚɧɢɟ  ɫɟɬɟɜɨɝɨ ɭɫɬɪɨɣɫɬɜɚ  ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ  ɞɜɨɣɧɨɦɭ  ɳɟɥɱɤɭ  ɧɚ  ɧɟɦ (ɫɦ. ɪɢɫɭɧɨɤ 
5ɚ-ɜ). ȼ  ɨɬɤɪɵɜɲɟɦɫɹ ɨɤɧɟ ɩɨɥɶɡɨɜɚɬɟɥɶ ɦɨɠɟɬ ɜɤɥɸɱɢɬɶ/ɜɵɤɥɸɱɢɬɶ ɭɫɬɪɨɣɫɬɜɨ (ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ 
ɬɭɦɛɥɟɪɨɦ ɧɚ ɟɝɨ ɢɡɨɛɪɚɠɟɧɢɢ ɜ ɨɛɥɚɫɬɢ «Physical Device View»), ɢɡɦɟɧɢɬɶ ɚɩɩɚɪɚɬɭɪɧɭɸ 
ɤɨɧɮɢɝɭɪɚɰɢɸ ɞɨɛɚɜɢɜ ɢɥɢ ɭɞɚɥɢɜ ɦɨɞɭɥɢ5, ɢɫɩɨɥɶɡɭɹ ɨɛɥɚɫɬɶ MODULES, ɢɡɦɟɧɢɬɶ ɤɚɪɬɢɧɤɭ ɞɥɹ 
ɨɬɨɛɪɚɠɟɧɢɹ ɷɬɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɜ ɪɟɠɢɦɟ ɥɨɝɢɱɟɫɤɨɣ ɫɟɬɢ ɢ ɜ ɪɟɠɢɦɟ ɮɢɡɢɱɟɫɤɨɣ ɫɟɬɢ. ȼɵɛɪɚɜ 
ɜɤɥɚɞɤɭ «Config» ɩɨɥɶɡɨɜɚɬɟɥɶ ɦɨɠɟɬ ɡɚɞɚɬɶ ɧɟɤɨɬɨɪɵɟ ɤɨɧɮɢɝɭɪɚɰɢɨɧɧɵɟ ɩɚɪɚɦɟɬɪɵ (ɧɚɩɪɢɦɟɪ, 
ɧɚɫɬɪɨɢɬɶ ɫɟɬɟɜɨɣ ɢɧɬɟɪɮɟɣɫ, ɨɩɪɟɞɟɥɢɬɶ ɢɦɹ ɭɫɬɪɨɣɫɬɜɚ ɢ ɬ.ɩ.). ɇɚ ɜɤɥɚɞɤɟ «CLI» ɩɪɟɞɨɫɬɚɜɥɹɟɬɫɹ 
ɞɨɫɬɭɩ ɤ ɤɨɦɚɧɞɧɨɦɭ ɢɧɬɟɪɮɟɣɫɭ ɭɫɬɪɨɣɫɬɜɚ (ɟɫɥɢ ɨɧ ɩɪɟɞɭɫɦɨɬɪɟɧ). 

Ⱦɥɹ ɨɤɨɧɟɱɧɵɯ ɭɫɬɪɨɣɫɬɜ ɪɟɚɥɢɡɨɜɚɧɵ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɜɤɥɚɞɤɢ (ɫɦ., ɧɚɩɪɢɦɟɪ, ɪɢɫɭɧɨɤ 5ɝ). 
ɇɚ ɜɤɥɚɞɤɟ «Desktop» ɪɚɫɩɨɥɨɠɟɧɵ ɷɦɭɥɹɬɨɪɵ ɪɚɛɨɬɵ ɧɟɤɨɬɨɪɵɯ ɭɬɢɥɢɬ ɪɚɛɨɱɟɝɨ ɫɬɨɥɚ (ɤɨɦɚɧɞɧɚɹ 
ɫɬɪɨɤɚ, ɢɧɬɟɪɧɟɬ-ɛɪɚɭɡɟɪ ɢ ɬ.ɩ.). «Software/Services» - ɤɨɧɮɢɝɭɪɢɪɨɜɚɧɢɟ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ, 
ɤɨɬɨɪɨɟ ɞɨɥɠɧɨ ɛɵɬɶ ɭɫɬɚɧɨɜɥɟɧɨ ɧɚ ɪɟɚɥɶɧɨ ɞɟɣɫɬɜɭɸɳɟɦ ɨɤɨɧɟɱɧɨɦ ɭɫɬɪɨɣɫɬɜɟ. 

 

 

 

 

 

 

 

 

a) ɛ) 

 

 

 

 

 

 

 

 

 

ɜ) ɝ) 

Ɋɢɫɭɧɨɤ 5 – Ɉɤɧɨ ɤɨɧɮɢɝɭɪɢɪɨɜɚɧɢɹ ɫɟɬɟɜɨɝɨ ɭɫɬɪɨɣɫɬɜɚ 



ɇɚɜɟɞɹ ɤɭɪɫɨɪ ɦɵɲɤɢ ɧɚ ɨɛɴɟɤɬ ɢ ɩɨɞɨɠɞɚɜ ɧɟɫɤɨɥɶɤɨ ɫɟɤɭɧɞ ɩɨɥɶɡɨɜɚɬɟɥɶ ɩɨɥɭɱɢɬ ɤɪɚɬɤɭɸ 
ɢɧɮɨɪɦɚɰɢɸ ɨ ɫɨɫɬɨɹɧɢɢ ɨɛɴɟɤɬɚ. Ȼɨɥɟɟ ɩɨɞɪɨɛɧɭɸ ɢɧɮɨɪɦɚɰɢɸ ɩɨɥɶɡɨɜɚɬɟɥɶ ɦɨɠɟɬ ɩɨɥɭɱɢɬɶ 
ɜɨɫɩɨɥɶɡɨɜɚɜɲɢɫɶ ɢɧɫɬɪɭɦɟɧɬɨɦ «Inspect». ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɜɫɩɥɵɜɚɸɳɚɹ ɩɨɞɫɤɚɡɤɚ ɩɪɢ 
ɧɚɜɟɞɟɢɢ ɦɵɲɢ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɩɭɧɤɬɭ ɦɟɧɸ «Port Status Summary Table» ɢɧɫɬɪɭɦɟɧɬɚ «Inspect». 

 

 

 

 

 

 

ɚ) ɛ) 

Ɋɢɫɭɧɨɤ 6 – ȼɫɩɥɵɜɚɸɳɚɹ ɩɨɞɫɤɚɡɤɚ (ɚ) ɢ ɦɟɧɸ ɢɧɫɬɪɭɦɟɧɬɚ Inspect (ɛ) 

 

4. Ɇɧɨɝɨɩɨɥɶɡɨɜɚɬɟɥɶɫɤɚɹ ɪɚɛɨɬɚ 
ɋɪɟɞɚ CISCO Packet Tracer ɩɨɡɜɨɥɹɟɬ ɨɪɝɚɧɢɡɨɜɚɬɶ ɨɛɦɟɧ ɢɧɮɨɪɦɚɰɢɟɣ ɦɟɞɭ ɧɟɫɤɨɥɶɤɢɦɢ 

ɦɨɞɟɥɢɪɭɟɦɵɦɢ ɫɟɬɹɦɢ. ɉɪɢ ɷɬɨɦ ɫɟɬɢ ɦɨɝɭɬ ɦɨɞɟɥɢɪɨɜɚɬɶɫɹ ɤɚɤ ɧɚ ɨɞɧɨɦ, ɬɚɤ ɢ ɧɚ ɪɚɡɧɵɯ 
ɤɨɦɩɶɸɬɟɪɚɯ. ȼ ɩɨɫɥɟɞɧɟɦ ɫɥɭɱɚɟ ɞɥɹ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɦɨɞɟɥɢɪɭɟɦɵɯ ɫɟɬɟɣ ɢɫɩɨɥɶɡɭɟɬɫɹ 
ɮɢɡɢɱɟɫɤɚɹ ɫɟɬɶ, ɫɨɟɞɢɧɹɸɳɚɹ ɤɨɦɩɶɸɬɟɪɵ. 

ɇɚɫɬɪɨɣɤɚ ɫɪɟɞɵ ɭɞɚɥɺɧɧɨɝɨ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ (ɦɧɨɝɨɩɨɥɶɡɨɜɚɬɟɥɶɫɤɨɝɨ ɪɟɠɢɦɚ) ɩɪɨɢɡɜɨɞɢɬɫɹ 
ɜ ɦɟɧɸ «Extencions»->«Multiuser». ɇɚɫɬɪɨɢɬɶ ɧɟɨɛɯɨɞɢɦɨ ɫɟɬɟɜɨɣ ɩɨɪɬ, ɤɨɬɨɪɵɣ ɛɭɞɟɬ 
ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɧɚ ɤɨɦɩɶɸɬɟɪɟ ɞɥɹ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɫ ɞɪɭɝɢɦɢ ɫɪɟɞɚɦɢ ɢɦɢɬɚɰɢɨɧɧɨɝɨ 
ɦɨɞɟɥɢɪɨɜɚɧɢɹ, ɚ ɬɚɤɠɟ ɩɨɜɟɞɟɧɢɟ ɫɢɫɬɟɦɵ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɩɪɢ ɫɨɡɞɚɧɢɢ ɧɨɜɵɯ ɢɫɯɨɞɹɳɢɯ ɢ 
ɜɯɨɞɹɳɢɯ ɫɨɟɞɢɧɟɧɢɣ6. 
 

 

 

 

 

 

 

 

 

Ɋɢɫɭɧɨɤ 7 – Ɉɤɧɨ ɧɚɫɬɪɨɣɤɢ ɭɞɚɥɺɧɧɨɝɨ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ 

Ⱦɥɹ ɨɛɨɡɧɚɱɟɧɢɹ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɫ ɞɪɭɝɢɦɢ ɫɪɟɞɚɦɢ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɢɫɩɨɥɶɡɭɟɬɫɹ ɨɛɴɟɤɬ 
«Remote network» ɢɡ ɤɥɚɫɫɚ «Multiuser Connections». ȼ ɫɜɨɣɫɬɜɚɯ ɷɬɨɝɨ ɨɛɴɟɤɬɚ ɭɤɚɡɵɜɚɟɬɫɹ ɬɢɩ 
ɫɨɡɞɚɜɚɟɦɨɝɨ ɩɨɞɤɥɸɱɟɧɢɹ (ɜɯɨɞɹɳɢɣ ɢɥɢ ɢɫɯɨɞɹɳɢɣ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɨɝɨ, ɤɚɤɚɹ ɫɢɫɬɟɦɚ 
ɢɦɢɬɚɰɢɨɧɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɢɧɢɰɢɢɪɭɟɬ ɩɨɞɤɥɸɱɟɧɢɟ), ɚ ɬɚɤɠɟ ɩɚɪɚɦɟɬɪɵ ɜɬɨɪɨɣ ɫɪɟɞɵ 
ɢɦɢɬɚɰɢɨɧɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ. 

ȼɡɚɢɦɨɞɟɣɫɬɜɢɟ ɞɜɭɯ ɫɢɫɬɟɦ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɜɫɟɝɞɚ ɧɚɱɢɧɚɟɬɫɹ ɫ ɭɫɬɚɧɨɜɥɟɧɢɹ ɫɜɹɡɢ ɦɟɠɞɭ 
ɧɢɦɢ. ɂ ɥɢɲɶ ɩɨɫɥɟ ɭɫɩɟɲɧɨɝɨ ɭɫɬɚɧɨɜɥɟɧɢɹ ɫɜɹɡɢ, ɧɚɱɢɧɚɟɬɫɹ ɩɪɨɰɟɫɫ ɢɦɢɬɚɰɢɨɧɧɨɝɨ 
ɦɨɞɟɥɢɪɨɜɚɧɢɹ, ɜ ɤɨɬɨɪɨɦ ɞɚɧɧɵɟ ɩɟɪɟɞɚɸɬɫɹ ɨɬ ɨɞɧɨɣ ɱɚɫɬɢ ɫɟɬɢ ɤ ɞɪɭɝɨɣ. 

ɉɪɢɦɟɪ ɧɚɫɬɪɨɣɤɢ ɦɭɥɶɬɢɩɨɥɶɡɨɜɚɬɟɥɶɫɤɨɣ ɫɪɟɞɵ ɧɚɯɨɞɢɬɫɹ ɜ ɮɚɣɥɟ multiuser-config.swf 

 

ɉɪɢɦɟɪ ɫɨɡɞɚɧɢɹ ɞɜɭɯ ɫɟɝɦɟɧɬɨɜ ɫɟɬɢ, ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɳɢɯ ɦɟɠɞɭ ɫɨɛɨɣ ɱɟɪɟɡ ɭɞɚɥɺɧɧɨɟ 
ɫɨɟɞɢɧɟɧɢɟ, ɩɨɤɚɡɚɧ ɜ ɮɚɣɥɟ multiuser-modeling.swf 

 



 

 

 

 

 

 

 

 

 

ɚ) ɛ) Ɋɢɫɭɧɨɤ 8 – Ɉɤɧɚ ɤɨɧɮɢɝɭɪɢɪɨɜɚɧɢɹ ɭɞɚɥɺɧɧɨɝɨ 
ɩɨɞɤɥɸɱɟɧɢɹ 

5. ɉɨɲɚɝɨɜɚɹ ɨɬɥɚɞɤɚ ɩɟɪɟɞɚɱɢ ɢɧɮɨɪɦɚɰɢɢ ɜ ɢɫɫɥɟɞɭɟɦɨɣ ɫɟɬɢ 
Ɉɬɥɚɞɤɚ ɢɫɫɥɟɞɭɟɦɨɣ ɫɟɬɢ ɦɨɠɟɬ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɞɜɭɦɹ ɫɩɨɫɨɛɚɦɢ: ɢɦɢɬɢɪɭɹ ɞɟɹɬɟɥɶɧɨɫɬɶ 

ɚɞɦɢɧɢɫɬɪɚɬɨɪɚ ɫ ɪɟɚɥɶɧɵɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ ɢ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɫɪɟɞɫɬɜ ɦɨɞɟɥɢɪɨɜɚɧɢɹ. ȼ ɩɟɪɜɨɦ 
ɫɥɭɱɚɟ ɩɨɥɶɡɨɜɚɬɟɥɶ ɫɪɟɞɵ ɦɨɠɟɬ ɜɵɩɨɥɧɹɬɶ ɧɟɨɛɯɨɞɢɦɵɟ ɞɟɣɫɬɜɢɹ ɧɚɞ ɫɟɬɟɜɵɦɢ ɨɛɴɟɤɬɚɦɢ ɢ 
ɩɪɢɧɢɦɚɬɶ ɪɟɲɟɧɢɹ ɨ ɮɭɧɤɰɢɨɧɚɥɶɧɨɫɬɢ ɫɨɛɪɚɧɧɨɣ ɢɦ ɫɟɬɢ. ȼɨ ɜɬɨɪɨɦ ɫɥɭɱɚɟ ɢɫɩɨɥɶɡɭɸɬɫɹ 
ɜɫɬɪɨɟɧɧɵɟ ɫɪɟɞɫɬɜɚ ɫɪɟɞɵ ɢɦɢɬɚɰɢɨɧɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ, ɤɨɬɨɪɵɟ ɩɨɡɜɨɥɹɸɬ ɩɨɲɚɝɨɜɨɝɨ 
ɧɚɝɥɹɞɧɨ ɩɪɨɞɟɦɨɧɫɬɪɢɪɨɜɚɬɶ ɷɬɚɩɵ ɩɟɪɟɞɚɱɢ ɢɧɮɨɪɦɚɰɢɢ ɩɨ ɫɟɬɢ. 

Ⱥɧɚɥɢɡɢɪɭɟɦɵɟ ɡɚɞɚɧɢɹ ɩɨ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ ɩɨ ɫɟɬɢ ɨɛɴɟɞɢɧɹɸɬɫɹ ɜ ɫɰɟɧɚɪɢɣ. ȼ ɫɪɟɞɟ 
ɞɨɩɭɫɤɚɟɬ ɫɨɡɞɚɜɚɬɶ ɧɟɫɤɨɥɶɤɨ ɫɰɟɧɚɪɢɟɜ ɢ ɩɟɪɟɤɥɸɱɚɬɶɫɹ ɦɟɠɞɭ ɧɢɦɢ ɞɥɹ ɚɧɚɥɢɡɚ ɪɚɛɨɬɵ ɫɟɬɢ. 

Ⱦɥɹ ɫɨɡɞɚɧɢɹ ɡɚɞɚɧɢɹ ɩɨ ɩɟɪɟɞɚɱɟ ɞɚɧɧɵɯ ɩɨ ɩɪɨɬɨɤɨɥɭ ICPM (ping) ɢɫɩɨɥɶɡɭɟɬɫɹ ɤɧɨɩɤɚ 
«Add Simple PDU». ɉɨɥɶɡɨɜɚɬɟɥɶ ɡɚɞɚɟɬ ɧɚɱɚɥɶɧɵɣ ɫɟɬɟɜɨɣ ɭɡɟɥ (ɤɨɬɨɪɵɣ ɛɭɞɟɬ ɝɟɧɟɪɢɪɨɜɚɬɶ 
ɞɚɧɧɵɟ) ɢ ɤɨɧɟɱɧɵɣ ɫɟɬɟɜɨɣ ɭɡɟɥ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɫɨɡɞɚɟɬɫɹ ɨɞɧɨ ɡɚɞɚɧɢɟ ɜ ɬɟɤɭɳɟɦ 
ɫɰɟɧɚɪɢɢ. 
Ⱦɥɹ ɮɨɪɦɢɪɨɜɚɧɢɹ ɩɟɪɟɞɚɱ ɞɚɧɧɵɯ ɩɨ ɫɟɬɢ ɫ ɭɤɚɡɚɧɢɟɦ ɩɚɪɚɦɟɬɪɨɜ ɩɟɪɟɞɚɜɚɟɦɨɣ ɢɧɮɨɪɦɚɰɢɢ 
(ɩɪɨɬɨɤɨɥ, ɩɨɪɬ ɢ ɬ.ɩ.) ɢɫɩɨɥɶɡɭɟɬɫɹ ɤɧɨɩɤɚ «Add Complex PDU». ɇɚɠɚɜ ɧɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ 
ɤɧɨɩɤɭ ɜ ɜɟɪɬɢɤɚɥɶɧɨɣ ɩɚɧɟɥɢ ɩɨɥɶɡɨɜɚɬɟɥɶ ɞɨɥɠɟɧ ɭɤɚɡɚɬɶ ɩɪɨɬɨɤɨɥ ɩɟɪɟɞɚɱɢ, ɢɫɬɨɱɧɢɤ 
ɩɟɪɟɞɚɜɚɟɦɨɣ ɢɧɮɨɪɦɚɰɢɢ ɢ ɡɚɞɚɬɶ ɩɚɪɚɦɟɬɪɵ: ɫɟɬɟɜɨɣ ɩɨɪɬ ɱɟɪɟɡ ɤɨɬɨɪɵɣ ɞɚɧɧɵɟ ɛɭɞɭɬ 

ɩɟɪɟɞɚɜɚɬɶɫɹ,  ɚɞɪɟɫ  ɢɫɬɨɱɧɢɤɚ  ɢ  ɩɨɥɭɱɚɬɟɥɹ, ɩɨɪɬ ɩɨɥɭɱɚɬɟɥɹ  ɢ  ɨɬɩɪɚɜɢɬɟɥɹ,  
ɜɪɟɦɹ ɠɢɡɧɢ ɢ ɨɛɫɥɭɠɢɜɚɧɢɹ, ɧɨɦɟɪ ɩɚɤɟɬɚ ɜ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ, ɪɚɡɦɟɪ ɩɚɤɟɬɚ, ɚ 
ɬɚɤɠɟ ɨɩɪɟɞɟɥɢɬɶ ɛɭɞɟɬ ɥɢ ɷɬɚ ɩɟɪɟɞɚɱɚ ɧɨɫɢɬɶ ɪɚɡɨɜɵɣ ɯɚɪɚɤɬɟɪ ɢɥɢ ɩɨɜɬɨɪɹɬɶɫɹ ɜ 
ɬɟɱɟɧɢɟ ɧɟɤɨɬɨɪɨɝɨ ɩɟɪɢɨɞɚ ɜɪɟɦɟɧɢ. 
 

 

 

 

 

 

 

 

 

Ɋɢɫɭɧɨɤ 9 – Ɉɤɧɨ ɧɚɫɬɪɨɟɤ ɩɚɪɚɦɟɬɪɨɜ ɩɟɪɟɞɚɱɢ ɢɧɮɨɪɦɚɰɢɢ ɩɨ ɫɟɬɢ 

Ɋɟɡɭɥɶɬɚɬɵ ɜɵɩɨɥɧɟɧɢɹ ɡɚɞɚɧɢɣ ɩɨ ɩɟɪɟɞɚɱɟ ɞɚɧɧɵɯ ɨɬɨɛɪɚɠɚɸɬɫɹ ɜ ɨɛɥɚɫɬɢ ɫɰɟɧɚɪɢɟɜ. ȼ 
ɪɟɠɢɦɟ ɪɟɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ ɪɟɡɭɥɶɬɚɬɵ ɜɵɩɨɥɧɟɧɢɹ ɡɚɞɚɧɢɣ ɜɵɜɨɞɹɬɫɹ ɫɪɚɡɭ ɠɟ ɩɨ ɨɤɨɧɱɚɧɢɢ 
ɢɦɢɬɚɰɢɢ. 



ȼ ɫɥɭɱɚɟ, ɟɫɥɢ ɩɨɥɶɡɨɜɚɬɟɥɶ ɩɨɩɵɬɚɟɬɫɹ ɩɪɢ ɫɨɡɞɚɧɢɢ ɩɪɨɫɬɨɝɨ ɡɚɞɚɧɢɹ ɭɤɚɡɚɬɶ ɭɫɬɪɨɣɫɬɜɨ 
(ɢɫɬɨɱɧɢɤ ɢɥɢ ɩɪɢɟɦɧɢɤ), ɧɟ ɢɦɟɸɳɟɝɨ ɧɚɫɬɪɨɟɧɧɨɝɨ ɫɟɬɟɜɨɝɨ ɢɧɬɟɪɮɟɣɫɚ, ɬɨ ɫɪɚɡɭ ɛɭɞɟɬ ɜɵɞɚɧɨ 
ɫɨɨɛɳɟɧɢɟ ɨɛ ɨɲɢɛɤɟ. 

 

 

 

 

Ɋɢɫɭɧɨɤ 10 – ɉɪɢɦɟɪ ɪɟɡɭɥɶɬɚɬɨɜ ɜɵɩɨɥɧɟɧɢɹ ɫɰɟɧɚɪɢɹ 
ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ (ɜ ɪɟɚɥɶɧɨɦ ɜɪɟɦɟɧɢ) 

ɉɟɪɟɤɥɸɱɢɜɲɢɫɶ ɜ ɪɟɠɢɦ ɩɨɲɚɝɨɜɨɝɨ ɜɵɩɨɥɧɟɧɢɹ ɩɨɥɶɡɨɜɚɬɟɥɶ ɩɨɥɭɱɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ 
ɧɚɝɥɹɞɧɨ ɩɨɫɦɨɬɪɟɬɶ ɤɚɤɢɦ ɨɛɪɚɡɨɦ ɩɟɪɟɞɚɸɬɫɹ ɞɚɧɧɵɟ ɩɨ ɫɟɬɢ (ɫɨɝɥɚɫɧɨ ɫɨɡɞɚɧɧɵɦ ɡɚɞɚɧɢɹɦ). 
ɉɟɪɟɯɨɞ ɤ ɫɥɟɞɭɸɳɟɦɭ ɲɚɝɭ ɩɪɨɢɡɜɨɞɢɬɫɹ ɧɚɠɚɬɢɟɦ ɧɚ ɤɧɨɩɤɭ «Capture / Forward». ɉɟɪɟɣɬɢ ɤ 
ɩɪɟɞɵɞɭɳɟɦɭ ɲɚɝɭ ɦɨɠɧɨ ɧɚɠɚɜ ɧɚ ɤɥɚɜɢɲɭ «Back». ɇɚɠɚɜ ɧɚ ɤɧɨɩɤɭ «Auto Capture / Play» 
ɡɚɩɭɫɤɚɟɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɩɟɪɟɯɨɞ ɤ ɫɥɟɞɭɸɳɟɦɭ ɲɚɝɭ (ɜɪɟɦɹ ɩɟɪɟɯɨɞɚ ɭɤɚɡɵɜɚɟɬɫɹ ɜ ɨɛɥɚɫɬɢ 
ɧɚɫɬɪɨɟɤ ɩɨɲɚɝɨɜɨɝɨ ɜɵɩɨɥɧɟɧɢɹ, ɫɦ. ɪɢɫɭɧɨɤ 10). Ʉɧɨɩɤɚ «Power Cycle Device» - ɫɛɪɚɫɵɜɚɟɬ 
ɢɫɫɥɟɞɭɟɦɭɸ ɫɟɬɶ ɜ ɢɫɯɨɞɧɨɟ ɫɨɫɬɨɹɧɢɟ. 

ȼ ɩɚɧɟɥɢ ɧɚɫɬɪɨɟɤ ɦɨɠɧɨ ɭɤɚɡɚɬɶ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɮɢɥɶɬɪɵ ɧɚ ɜɵɜɨɞ ɢɧɮɨɪɦɚɰɢɢ ɨ ɩɟɪɟɞɚɱɟ 
ɞɚɧɧɵɯ ɩɨ ɫɟɬɢ (ɭɤɚɡɚɬɶ ɢɧɬɟɪɟɫɭɸɳɢɟ ɩɪɨɬɨɤɨɥɵ). 
 

 

 

 

 

 

 

 

 

 

Ɋɢɫɭɧɨɤ 11 – ɉɚɧɟɥɶ ɧɚɫɬɪɨɟɤ ɩɨɲɚɝɨɜɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ 

 

6. Ʉɨɦɚɧɞɧɚɹ ɫɬɪɨɤɚ ɭɩɪɚɜɥɟɧɢɹ ɭɫɬɪɨɣɫɬɜɚɦɢ (CLI) 
Ȼɨɥɶɲɢɧɫɬɜɨ ɫɟɬɟɜɵɯ ɭɫɬɪɨɣɫɬɜ ɤɨɦɩɚɧɢɢ CISCO ɞɨɩɭɫɤɚɸɬ ɤɨɧɮɢɝɭɪɢɪɨɜɚɧɢɟ. Ⱦɥɹ ɷɬɨɝɨ 

ɚɞɦɢɧɢɫɬɪɚɬɨɪ ɫɟɬɢ ɞɨɥɠɟɧ ɩɨɞɤɥɸɱɢɬɶɫɹ ɤ ɭɫɬɪɨɣɫɬɜɭ ɢɫɩɨɥɶɡɭɹ: ɩɪɹɦɨɟ ɤɚɛɟɥɶɧɨɟ (ɤɨɧɫɨɥɶɧɨɟ) 
ɩɨɞɤɥɸɱɟɧɢɟ, ɭɞɚɥɺɧɧɨɟ ɬɟɪɦɢɧɚɥɶɧɨɟ ɩɨɞɤɥɸɱɟɧɢɟ ɢɥɢ Web-ɢɧɬɟɪɮɟɣɫ. Ɂɚɞɚɜɚɹ ɩɚɪɚɦɟɬɪɵ 
ɭɫɬɪɨɣɫɬɜɚ, ɚɞɦɢɧɢɫɬɪɚɬɨɪ ɫɟɬɢ ɨɩɪɟɞɟɥɹɟɬ ɟɝɨ ɩɨɜɟɞɟɧɢɟ ɢ ɧɚɫɬɪɚɢɜɚɟɬ ɩɨɪɹɞɨɤ ɟɝɨ ɪɚɛɨɬɵ. 

ɉɨɞɤɥɸɱɢɜɲɢɫɶ ɤ ɭɫɬɪɨɣɫɬɜɭ ɧɚɩɪɹɦɭɸ (ɫɦ. ɪɢɫɭɧɨɤ 12ɚ) ɢɥɢ ɱɟɪɟɡ ɭɞɚɥɺɧɧɵɣ ɬɟɪɦɢɧɚɥ 
(ɫɦ. ɪɢɫɭɧɨɤ 12ɛ) ɩɨɥɶɡɨɜɚɬɟɥɸ ɩɪɟɞɥɚɝɚɟɬɫɹ ɤɨɦɚɧɞɧɚɹ ɫɬɪɨɤɚ (Command Line Interface – CLI), ɜ 
ɤɨɬɨɪɨɣ ɨɧ ɦɨɠɟɬ ɡɚɞɚɜɚɬɶ ɧɟɨɛɯɨɞɢɦɵɟ ɞɟɣɫɬɜɢɹ ɢ, ɬɟɦ ɫɚɦɵɦ, ɨɩɪɟɞɟɥɹɬɶ ɩɚɪɚɦɟɬɪɵ 
ɤɨɧɮɢɝɭɪɚɰɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

ȼ ɫɪɟɞɟ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɢɧɬɟɪɮɟɣɫ ɤɨɦɚɧɞɧɨɣ ɫɬɪɨɤɢ ɞɥɹ ɭɫɬɪɨɣɫɬɜ ɞɨɫɬɭɩɟɧ ɜ ɨɤɧɟ ɧɚɫɬɪɨɟɤ 
ɩɚɪɚɦɟɬɪɨɜ ɫɟɬɟɜɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɧɚ ɜɤɥɚɞɤɟ «CLI». Эɬɨ ɨɤɧɨ ɢɦɢɬɢɪɭɟɬ ɩɪɹɦɨɟ ɤɚɛɟɥɶɧɨɟ



(ɤɨɧɫɨɥɶɧɨɟ) ɩɨɞɤɥɸɱɟɧɢɟ ɤ ɫɟɬɟɜɨɦɭ ɭɫɬɪɨɣɫɬɜɭ. ɋɨɡɞɚɜ ɧɨɜɨɟ ɭɫɬɪɨɣɫɬɜɨ ɜ ɷɬɨɦ ɨɤɧɟ 
ɦɨɠɧɨ ɧɚɛɥɸɞɚɬɶ ɩɪɨɰɟɫɫ ɟɝɨ ɡɚɝɪɭɡɤɢ (ɫɟɪɜɢɫɧɵɟ ɫɨɨɛɳɟɧɢɹ). 
 

 

 

 

 

 

 

 

 

ɚ) ɛ) Ɋɢɫɭɧɨɤ 12 – ɉɪɢɦɟɪ ɩɨɞɤɥɸɱɟɧɢɹ ɤ 
ɫɟɬɟɜɨɦɭ ɭɫɬɪɨɣɫɬɜɭ8. 

Ⱦɥɹ ɭɩɪɚɜɥɟɧɢɹ ɫɟɬɟɜɵɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ ɱɚɳɟ ɜɫɟɝɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɢɧɬɟɪɮɟɣɫ 
ɤɨɦɚɧɞɧɨɣ ɫɬɪɨɤɢ. ɉɨɷɬɨɦɭ ɜ ɪɚɦɤɚɯ ɢɡɭɱɟɧɢɹ ɞɢɫɰɢɩɥɢɧɵ «ɋɟɬɢ ЭȼɆ ɢ 
ɬɟɥɟɤɨɦɦɭɧɢɤɚɰɢɢ» ɜ ɥɚɛɨɪɚɬɨɪɧɨɦ ɩɪɚɤɬɢɤɭɦɟ ɜɧɢɦɚɧɢɟ ɛɭɞɟɬ ɭɞɟɥɹɬɶɫɹ ɬɨɥɶɤɨ ɷɬɨɦɭ 
ɫɩɨɫɨɛɭ ɭɩɪɚɜɥɟɧɢɹ. ɉɪɢɧɰɢɩɵ ɧɚɫɬɪɨɣɤɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ Web-
ɢɧɬɟɪɮɟɣɫɚ ɚɧɚɥɨɝɢɱɧɵ ɢ ɨɬɥɢɱɚɸɬɫɹ ɥɢɲɶ ɜɧɟɲɧɢɦ ɜɢɞɨɦ. 

ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɩɪɢ ɩɨɞɤɥɸɱɟɧɢɢ ɤ ɭɫɬɪɨɣɫɬɜɭ ɧɚɩɪɹɦɭɸ ɞɥɹ ɧɚɱɚɥɚ ɫɟɫɫɢɢ 
ɚɞɦɢɧɢɫɬɪɚɬɨɪɭ 

ɧɟɨɛɯɨɞɢɦɨ ɧɚɠɚɬɶ ɯɨɬɹ ɛɵ ɨɞɢɧ ɪɚɡ ɤɥɚɜɢɲɭ <ENTER>. ɉɪɢ ɞɪɭɝɢɯ ɫɩɨɫɨɛɚɯ 
ɩɨɞɤɥɸɱɟɧɢɹ ɫɟɫɫɢɹ ɧɚɱɢɧɚɟɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢ. 

6.1 Ɉɛɳɢɟ ɫɜɟɞɟɧɢɹ ɨ ɤɨɦɚɧɞɧɨɣ ɫɬɪɨɤɟ 

Ʉɨɦɚɧɞɧɚɹ ɫɬɪɨɤɚ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɦɟɫɬɨ, ɤɭɞɚ ɩɨɥɶɡɨɜɚɬɟɥɶ ɜɜɨɞɢɬ ɫɢɦɜɨɥɵ, 
ɮɨɪɦɢɪɭɸɳɢɟ ɭɩɪɚɜɥɹɸɳɟɟ ɜɨɡɞɟɣɫɬɜɢɟ. Эɬɨ ɦɟɫɬɨ ɨɛɨɡɧɚɱɚɟɬɫɹ: ɩɪɢɝɥɚɲɟɧɢɟɦ ɢ 
ɫɥɟɞɭɸɳɢɦ ɡɚ ɧɢɦ ɤɭɪɫɨɪɨɦ (ɤɨɬɨɪɵɣ ɦɨɠɟɬ ɦɢɝɚɬɶ). ɉɪɢɝɥɚɲɟɧɢɟ ɤɨɦɚɧɞɧɨɣ ɫɬɪɨɤɢ 
ɨɛɵɱɧɨ ɫɨɞɟɪɠɢɬ ɢɦɹ ɫɟɬɟɜɨɝɨ ɭɡɥɚ ɢ ɨɞɢɧ (ɢɥɢ ɧɟɫɤɨɥɶɤɨ) ɫɩɟɰɢɚɥɶɧɵɯ ɫɢɦɜɨɥɨɜ, 
ɨɬɜɟɱɚɸɳɢɯ ɡɚ ɩɨɞɫɤɚɡɤɭ ɚɞɦɢɧɢɫɬɪɚɬɨɪɭ, ɜ ɤɚɤɨɦ ɪɟɠɢɦɟ ɫɟɣɱɚɫ ɧɚɯɨɞɢɬɫɹ ɤɨɦɚɧɞɧɚɹ 
ɫɬɪɨɤɚ ɢɥɢ ɜ ɤɚɤɨɣ ɱɚɫɬɢ ɤɨɧɮɢɝɭɪɚɰɢɨɧɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɫɟɣɱɚɫ ɛɭɞɭɬ ɩɪɨɢɡɜɨɞɢɬɶɫɹ 
ɞɟɣɫɬɜɢɹ. ȼɜɨɞ ɤɨɦɚɧɞ ɡɚɜɟɪɲɚɟɬɫɹ ɧɚɠɚɬɢɟɦ ɤɥɚɜɢɲɢ <ENTER>. 

Ʉɨɦɚɧɞɚ ɧɚɱɢɧɚɟɬ ɢɧɬɟɪɩɪɟɬɢɪɨɜɚɬɶɫɹ (ɢɫɩɨɥɧɹɬɶɫɹ) ɩɨɫɥɟ ɧɚɠɚɬɢɹ ɤɥɚɜɢɲɢ 
<ENTER>. ȿɫɥɢ ɤɨɦɚɧɞɚ ɧɚɩɢɫɚɧɚ ɩɪɚɜɢɥɶɧɨ, ɬɨ ɛɭɞɟɬ ɜɵɩɨɥɧɟɧɨ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ 
ɞɟɣɫɬɜɢɟ. ɂɧɚɱɟ ɩɨɹɜɢɬɫɹ ɫɨɨɛɳɟɧɢɟ ɨɛ ɨɲɢɛɤɟ, ɭɤɚɡɵɜɚɸɳɟɟ ɧɚ ɧɟɤɨɪɪɟɤɬɧɨɟ ɦɟɫɬɨ ɜ 
ɤɨɦɚɧɞɧɨɣ ɫɬɪɨɤɟ. 

ɉɨɥɶɡɨɜɚɬɟɥɶ ɦɨɠɟɬ ɧɚɛɪɚɬɶ ɧɟɫɤɨɥɶɤɨ ɛɭɤɜ ɜ ɤɨɦɚɧɞɧɨɣ ɫɬɪɨɤɟ ɢ ɧɚɠɚɬɶ ɤɥɚɜɢɲɭ 
<TAB>. ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɤɨɦɚɧɞɚ ɢɥɢ ɟɺ ɩɚɪɚɦɟɬɪ ɛɭɞɟɬ ɩɪɨɞɨɥɠɟɧ (ɟɫɥɢ ɧɚɛɪɚɧɧɚɹ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɨɞɧɨɡɧɚɱɧɨ ɨɩɪɟɞɟɥɹɟɬ ɢɯ) ɢɥɢ ɧɟ ɩɪɨɢɡɨɣɞɟɬ ɧɢɤɚɤɢɯ ɞɟɣɫɬɜɢɣ. 
ɉɪɨɜɟɪɢɬɶ ɩɨɱɟɦɭ ɤɨɦɚɧɞɚ ɢɥɢ ɩɚɪɚɦɟɬɪ ɧɟ ɛɵɥɢ ɩɪɨɞɨɥɠɟɧɵ ɦɨɠɧɨ ɫ ɩɨɦɨɳɶɸ 
ɤɨɧɬɟɤɫɬɧɨɣ ɩɨɦɨɳɢ. ɇɚɛɪɚɜ ?, ɚɞɦɢɧɢɫɬɪɚɬɨɪɭ ɛɭɞɭɬ ɩɨɤɚɡɚɧɵ ɜɨɡɦɨɠɧɵɟ 
ɚɥɶɬɟɪɧɚɬɢɜɵ (ɫɦ. ɧɢɠɟ). 

Ⱦɥɹ ɨɬɦɟɧɵ ɞɟɣɫɬɜɢɹ, ɜɵɩɨɥɧɟɧɧɨɝɨ ɤɚɤɨɣ-ɥɢɛɨ ɤɨɦɚɧɞɨɣ, ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ 
ɟɺ ɟɳɺ ɪɚɡ ɭɤɚɡɚɜ ɩɟɪɟɞ ɧɟɣ ɤɨɦɚɧɞɭ no (ɫɦ. ɧɢɠɟ, ɪɢɫɭɧɨɤ 14).  

ȼ ɫɥɭɱɚɟ, ɟɫɥɢ ɜ ɪɟɡɭɥɶɬɚɬɟ ɜɵɩɨɥɧɟɧɢɹ ɤɨɦɚɧɞɵ ɜɵɜɨɞɢɬɫɹ ɢɧɮɨɪɦɚɰɢɹ, ɧɟ 
ɩɨɦɟɳɚɸɳɚɹɫɹ ɜ ɨɞɧɨɦ ɨɤɧɟ, ɬɨ ɜ ɧɢɠɧɟɣ ɫɬɪɨɤɟ ɜɵɜɨɞɢɬɫɹ ɮɪɚɡɚ –More--. ɉɨɫɬɪɨɱɧɚɹ 
ɩɪɨɤɪɭɬɤɚ ɬɟɤɫɬɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɤɥɚɜɢɲɟɣ <Enter>. ɉɨɫɬɪɚɧɢɱɧɚɹ ɩɪɨɤɪɭɬɤɚ – ɤɥɚɜɢɲɟ 
<ɉɪɨɛɟɥ>. 



 

6.2 Ɋɟɠɢɦɵ ɪɚɛɨɬɵ ɫ ɭɫɬɪɨɣɫɬɜɨɦ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ CLI 

Ɋɚɛɨɬɚ ɫ ɤɨɦɚɧɞɧɨɣ ɫɬɪɨɤɨɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɧɟɫɤɨɥɶɤɢɯ ɪɟɠɢɦɚɯ (ɫɦ. ɬɚɛɥɢɰɭ 
1). ȿɞɢɧɵɦɢ ɞɥɹ ɜɫɟɯ ɭɫɬɪɨɣɫɬɜ ɪɟɠɢɦɚɦɢ ɹɜɥɹɸɬɫɹ: ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɣ, 
ɩɪɢɜɢɥɟɝɢɪɨɜɚɧɧɵɣ ɢ ɝɥɨɛɚɥɶɧɨɣ ɤɨɧɮɢɝɭɪɚɰɢɢ. Ɉɫɬɚɥɶɧɵɟ ɪɟɠɢɦɵ ɡɚɜɢɫɹɬ ɨɬ ɬɢɩɚ 
ɭɫɬɪɨɣɫɬɜɚ ɢ ɟɝɨ ɜɧɭɬɪɟɧɧɟɣ ɨɪɝɚɧɢɡɚɰɢɢ. 

 

Ɍɚɛɥɢɰɚ 1 – Ɋɟɠɢɦɵ ɤɨɦɚɧɞɧɨɝɨ 
ɢɧɬɟɪɮɟɣɫɚ 

Ɋɟɠɢɦ ɉɟɪɟɯɨɞ ɜ ɪɟɠɢɦ  ȼɢɞ ɤɨɦɚɧɞɧɨɣ 
ȼɵɯɨɞ ɢɡ 
ɪɟɠɢɦɚ 

    ɫɬɪɨɤɢ  

ɉɨɥɶɡɨɜɚɬɟɥɶɫɤɢɣ (User EXEC) ɉɨɞɤɥɸɱɟɧɢɟ  Router> logout 

ɉɪɢɜɢɥɟɝɢɪɨɜɚɧɧɵɣ (Privileged EXEC) enable.  Router# disable 

Ƚɥɨɛɚɥɶɧɚɹ ɤɨɧɮɢɝɭɪɚɰɢɹ configure terminal  Router(config)# 

exit, end ɢɥɢ 

Ctrl-Z 

ɇɚɫɬɪɨɣɤɚ ɢɧɬɟɪɮɟɣɫɨɜ Interface  Router(config-if) ɟxit 

ROM monitor ȼ ɩɪɢɜɢɥɟɝɢɪɨɜɚɧɧɨɦ ɪɟɠɢɦɟ continue 

 ɧɟɨɛɯɨɞɢɦɨ   ɜɵɩɨɥɧɢɬɶ ɤɨɦɚɧɞɭ  

 reload,   ɚ ɡɚɬɟɦ ɩɪɢ   ɩɟɪɟɡɚɝɪɭɡɤɟ  

 ɭɫɬɪɨɣɫɬɜɚ ɧɚɠɚɬɶ ɤɥɚɜɢɲɭ Break.  

 

ɉɨɞɤɥɸɱɢɜɲɢɫɶ ɤ ɭɫɬɪɨɣɫɬɜɭ, ɚɞɦɢɧɢɫɬɪɚɬɨɪ ɩɨɥɭɱɚɟɬ ɤɨɦɚɧɞɧɭɸ ɫɬɪɨɤɭ, 
ɧɚɯɨɞɹɳɭɸɫɹ ɜ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɨɦ ɪɟɠɢɦɟ. ȼ ɷɬɨɦ ɪɟɠɢɦɟ ɞɨɫɬɭɩɧɵ ɤɨɦɚɧɞɵ, 
ɩɨɡɜɨɥɹɸɳɢɟ ɩɨɫɦɨɬɪɟɬɶ ɧɟɤɨɬɨɪɭɸ (ɨɬɤɪɵɬɭɸ) ɱɚɫɬɶ ɬɟɤɭɳɟɣ ɤɨɧɮɢɝɭɪɚɰɢɢ ɫɟɬɟɜɨɝɨ 
ɭɫɬɪɨɣɫɬɜɚ, ɡɚɩɭɫɬɢɬɶ ɩɪɨɰɟɫɫ ɩɪɨɜɟɪɤɢ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɫɟɬɢ (ɤɨɦɚɧɞɵ ping ɢ 
traceroute), ɨɬɤɪɵɬɶ ɬɟɪɦɢɧɚɥɶɧɭɸ ɫɟɫɫɢɸ ɞɥɹ ɩɨɞɤɥɸɱɟɧɢɹ ɤ ɞɪɭɝɨɦɭ ɫɟɬɟɜɨɦɭ 
ɭɫɬɪɨɣɫɬɜɭ ɢ ɬ.ɩ. 

ȼ ɩɪɢɜɢɥɟɝɢɪɨɜɚɧɧɨɦ ɪɟɠɢɦɟ ɚɞɦɢɧɢɫɬɪɚɬɨɪɭ ɞɨɫɬɭɩɧɨ ɛɨɥɶɲɟ ɢɧɮɨɪɦɚɰɢɢ ɨ 
ɜɫɟɯ ɤɨɧɮɢɝɭɪɚɰɢɢ ɫɟɬɟɜɨɝɨ ɭɫɬɪɨɣɫɬɜɚ, ɚ ɬɚɤɠɟ ɩɪɟɞɨɫɬɚɜɥɹɟɬɫɹ ɞɨɫɬɭɩ ɤ ɤɨɦɚɧɞɟ 
ɩɟɪɟɯɨɞɚ ɜ ɪɟɠɢɦ ɤɨɧɮɢɝɭɪɢɪɨɜɚɧɢɹ (ɢɡɦɟɧɟɧɢɹ ɤɨɧɮɢɝɭɪɚɰɢɨɧɧɨɣ ɢɧɮɨɪɦɚɰɢɢ). 
6.3 ȼɫɬɪɨɟɧɧɚɹ ɜ CLI ɤɨɧɬɟɤɫɬɧɚɹ ɫɢɫɬɟɦɚ ɞɨɤɭɦɟɧɬɚɰɢɢ 

ȼɧɭɬɪɢ ɤɨɦɚɧɞɧɨɣ ɫɬɪɨɤɢ ɢɦɟɟɬɫɹ ɜɫɬɪɨɟɧɧɚɹ ɤɨɧɬɟɤɫɬɧɚɹ ɞɨɤɭɦɟɧɬɚɰɢɹ 
(ɩɨɞɫɤɚɡɤɚ ɢɥɢ ɩɨɦɨɳɶ), ɜɵɜɨɞɢɦɚɹ ɤɨɦɚɧɞɧɨɣ help ɢɥɢ ? (ɫɦ., ɧɚɩɪɢɦɟɪ, ɪɢɫɭɧɨɤ 13). 
ȿɫɥɢ ɡɧɚɟɬ ɧɚɱɚɥɶɧɵɟ ɫɢɦɜɨɥɵ ɤɨɦɚɧɞɵ, ɧɨ ɧɟ ɩɨɦɧɢɬ ɟɺ ɩɪɨɞɨɥɠɟɧɢɟ, ɢɥɢ ɧɟ ɭɜɟɪɟɧ 
ɤɚɤɢɟ ɩɚɪɚɦɟɬɪɵ ɫɥɟɞɭɟɬ ɭɤɚɡɚɬɶ ɤɨɦɚɧɞɟ, ɬɨ ɨɧ ɭɤɚɡɵɜɚɟɬ ɜ ɧɭɠɧɨɦ ɦɟɫɬɟ ɤɨɦɚɧɞɧɨɣ 
ɫɬɪɨɤɢ ɡɧɚɤ ? ɢ ɟɦɭ ɜɵɜɨɞɢɬɫɹ ɢɧɮɨɪɦɚɰɢɹ ɨ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɤɨɦɚɧɞɚɯ ɢɥɢ 
ɩɚɪɚɦɟɬɪɚɯ. 

Router>? <Enter> 
Exec commands: 

<1-99> Session number to resume 
connect Open a terminal connection 



disable Turn off privileged commands  

6.4 ɇɚɫɬɪɨɣɤɚ ɢɦɟɧɢ ɫɟɬɟɜɨɝɨ ɭɡɥɚ ɢ ɩɪɢɜɟɬɫɬɜɟɧɧɨɝɨ ɫɨɨɛɳɟɧɢɹ 
ȼ ɤɚɱɟɫɬɜɟ ɩɪɢɦɟɪɨɜ ɧɚɫɬɪɨɣɤɢ ɭɫɬɪɨɣɫɬɜɚ ɩɪɢɜɟɞɟɦ ɤɨɦɚɧɞɵ ɢɡɦɟɧɟɧɢɹ ɢɦɟɧɢ 

ɭɫɬɪɨɣɫɬɜɚ ɢ ɨɩɪɟɞɟɥɟɧɢɹ ɫɨɨɛɳɟɧɢɹ, ɜɵɞɚɜɚɟɦɨɝɨ ɚɞɦɢɧɢɫɬɪɚɬɨɪɭ ɩɪɢ ɩɨɞɤɥɸɱɟɧɢɢ 
(ɜɯɨɞ ɜ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɣ ɪɟɠɢɦ). 

Ⱦɥɹ ɷɬɨɝɨ ɧɟɨɛɯɨɞɢɦɨ ɩɨɞɤɥɸɱɢɬɶɫɹ ɤ ɭɫɬɪɨɣɫɬɜɭ, ɩɟɪɟɣɬɢ ɜ ɩɪɢɜɢɥɟɝɢɪɨɜɚɧɧɵɣ 
ɪɟɠɢɦ, ɡɚɬɟɦ ɜ ɪɟɠɢɦ ɝɥɨɛɚɥɶɧɨɣ ɤɨɧɮɢɝɭɪɚɰɢɢ. Ʉɨɦɚɧɞɚ ɞɥɹ ɢɡɦɟɧɟɧɢɹ ɢɦɟɧɢ – 
hostname

10
, ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɩɪɢɜɟɬɫɬɜɟɧɧɨɝɨ ɫɨɨɛɳɟɧɢɹ – banner (ɫɦ. ɪɢɫɭɧɨɤ 14). 

10 ɉɪɢɦɟɪ ɢɡɦɟɧɟɧɢɹ ɢɦɟɧɢ ɫɟɬɟɜɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɫ ɩɨɦɨɳɶɸ ɤɨɦɚɧɞɵ hostname ɩɪɢɜɟɞɟɧ 
ɜ ɮɚɣɥɟ change-hostname.swf. 

ȼɫɟ ɫɟɬɟɜɵɟ ɭɫɬɪɨɣɫɬɜɚ ɢɦɟɸɬ ɨɞɧɨ ɢɥɢ ɧɟɫɤɨɥɶɤɨ ɩɨɞɤɥɸɱɟɧɢɣ ɤ 
ɬɟɥɟɤɨɦɦɭɧɢɤɚɰɢɨɧɧɨɣ ɫɟɬɢ – ɫɟɬɟɜɵɯ ɢɧɬɟɪɮɟɣɫɚ. Ʉɚɠɞɵɣ ɫɟɬɟɜɨɣ ɢɧɬɟɪɮɟɣɫ (ɢɥɢ 
ɤɪɚɬɤɨ – ɢɧɬɟɪɮɟɣɫ) ɢɦɟɟɬ ɫɜɨɢ ɬɢɩ, ɨɩɪɟɞɟɥɹɸɳɢɣ ɫɩɨɫɨɛ ɩɨɞɤɥɸɱɟɧɢɹ ɤ ɧɟɦɭ 
(ɧɚɩɪɢɦɟɪ, Ethernet, FastEthernet, Serial ɢ ɬ.ɩ.) ɢ ɭɧɢɤɚɥɶɧɵɣ ɧɨɦɟɪ. ɇɨɦɟɪ ɢɧɬɟɪɮɟɣɫɚ, 
ɨɛɵɱɧɨ, ɢɦɟɟɬ ɜɢɞ: ɧɨɦɟɪ ɤɨɧɬɪɨɥɥɟɪɚ/ɧɨɦɟɪ ɢɧɬɟɪɮɟɣɫɚ ɜɧɭɬɪɢ ɤɨɧɬɪɨɥɥɟɪɚ. ɇɚɩɪɢɦɟɪ, 
ɡɚɩɢɫɶ Ethernet 0/1 ɨɡɧɚɱɚɟɬ ɢɧɬɟɪɮɟɣɫ ɫ ɬɢɩɨɦ ɩɨɞɤɥɸɱɟɧɢɹ Ethernet, ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɧɚ 
ɤɨɧɬɪɨɥɥɟɪɟ ɫ ɧɨɦɟɪɨɦ 0 ɢ ɢɦɟɸɳɢɣ ɧɚ ɧɟɦ ɩɨɪɹɞɤɨɜɵɣ ɧɨɦɟɪ 1. 

Router>enable 
Router#configure 
terminal 
Router(config)#hostname 
MainRouter 
MainRouter(config)#banner motd 
/ 
Enter TEXT message. End with the character '/'. 
################ 
# Hello world! # 
################ 
/ 
MainRouter(config)#no 
hostname Router (config)# 
 

Ⱦɥɹ ɤɨɧɮɢɝɭɪɢɪɨɜɚɧɢɹ ɫɟɬɟɜɨɝɨ ɢɧɬɟɪɮɟɣɫɚ ɧɟɨɛɯɨɞɢɦɨ ɜ ɪɟɠɢɦɟ ɝɥɨɛɚɥɶɧɨɣ 
ɤɨɧɮɢɝɭɪɚɰɢɢ ɜɜɟɫɬɢ ɤɨɦɚɧɞɭ interface ɫ ɭɤɚɡɚɧɢɟɦ ɟɝɨ ɬɢɩɚ ɢ ɧɨɦɟɪɚ (ɫɦ. ɪɢɫɭɧɨɤ 15). 
ȼɟɪɧɭɬɫɹ ɜ ɪɟɠɢɦ ɝɥɨɛɚɥɶɧɨɣ ɤɨɧɮɢɝɭɪɚɰɢɢ ɦɨɠɧɨ ɤɨɦɚɧɞɨɣ exit. 

 
Switch(config)#interface fastEthernet 0/1 
Switch(config-if)#description Connect to main office 
Switch(config-if)#no shutdown 
Swtich(config-if)#exit 
Switch(config)# 

 

Ʉɚɠɞɵɣ ɢɧɬɟɪɮɟɣɫ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɜɨɟɝɨ ɬɢɩɚ ɢɦɟɟɬ ɪɹɞ ɧɚɫɬɪɨɟɤ. Ⱦɥɹ ɜɫɟɯ 
ɢɧɬɟɪɮɟɣɫɨɜ ɩɪɢɫɭɬɫɬɜɭɟɬ ɞɜɟ ɧɚɫɬɪɨɣɤɢ: ɨɩɢɫɚɧɢɟ ɢ ɫɨɫɬɨɹɧɢɟ (ɜɤɥɸɱɟɧ ɢɥɢ ɧɟɬ). 
ɉɟɪɜɚɹ ɧɚɫɬɪɨɣɤɚ ɡɚɞɚɟɬɫɹ ɤɨɦɚɧɞɨɣ description, ɜɬɨɪɚɹ – shutdown. ɇɚ ɪɢɫɭɧɤɟ 15 
ɩɪɢɜɟɞɟɧ ɩɪɢɦɟɪ ɡɚɞɚɧɢɹ ɨɩɢɫɚɧɢɹ ɢ ɜɤɥɸɱɟɧɢɹ ɢɧɬɟɪɮɟɣɫɚ fastEthernet 0/1. 

ȿɫɥɢ ɚɞɦɢɧɢɫɬɪɚɬɨɪɭ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɢɡɜɟɫɬɢ ɨɞɢɧɚɤɨɜɭɸ ɧɚɫɬɪɨɣɤɭ ɞɥɹ 
ɧɟɫɤɨɥɶɤɢɯ ɨɞɧɨɬɢɩɧɵɯ ɢɧɬɟɪɮɟɣɫɨɜ, ɬɨ ɨɧ ɦɨɠɟɬ ɫɞɟɥɚɬɶ ɷɬɨ «ɜ ɨɞɢɧ ɩɪɢɟɦ», ɭɤɚɡɚɜ ɜ 
ɤɨɦɚɧɞɟ interface ɞɢɚɩɚɡɨɧ ɤɨɧɮɢɝɭɪɢɪɭɟɦɵɯ ɢɧɬɟɪɮɟɣɫɨɜ (ɩɚɪɚɦɟɬɪ range). Ⱦɢɚɩɚɡɨɧ 
ɡɚɞɚɟɬɫɹ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ. ɍɤɚɡɵɜɚɟɬɫɹ ɬɢɩ ɢɧɬɟɪɮɟɣɫɨɜ, ɚ ɜ ɧɨɦɟɪɟ ɭɤɚɡɵɜɚɟɬɫɹ 



ɞɢɚɩɚɡɨɧ. ɇɚɩɪɢɦɟɪ, ɡɚɩɢɫɶ range fastEthernet 0/1-4 ɨɡɧɚɱɚɟɬ, ɱɬɨ ɛɭɞɭɬ ɡɚɞɚɜɚɬɶɫɹ 
ɩɚɪɚɦɟɬɪɵ ɞɥɹ ɢɧɬɟɪɮɟɣɫɨɜ 0/1, 0/2, 0/3 ɢ 0/4 ɫ ɬɢɩɨɦ fastEthernet (ɫɦ. Ɋɢɫɭɧɨɤ 16). 
 

Switch(config)#interface range fastEthernet 0/1-4 
Switch(config-if-range)#description Connect to main office 
Switch(config-if-range)#no shutdown 
Swtich(config-if-range)#exit 
Switch(config)# 

 

ɉɨɫɦɨɬɪɟɬɶ ɬɟɤɭɳɢɟ ɧɚɫɬɪɨɣɤɢ ɫɟɬɟɜɨɝɨ ɢɧɬɟɪɮɟɣɫɚ ɦɨɠɧɨ ɜ ɩɪɢɜɢɥɟɝɢɪɨɜɚɧɧɨɦ 
ɪɟɠɢɦɟ ɫ ɩɨɦɨɳɶɸ ɤɨɦɚɧɞɵ show interface (ɫɦ. ɪɢɫɭɧɨɤ 17). ɑɬɨɛɵ ɩɨɫɦɨɬɪɟɬɶ ɧɚɫɬɪɨɣɤɢ 
ɫɪɚɡɭ ɜɫɟɯ ɢɧɬɟɪɮɟɣɫɨɜ ɢɫɩɨɥɶɡɭɟɬɫɹ ɤɨɦɚɧɞɚ show interfaces. 
6.6 ɇɚɫɬɪɨɣɤɚ ɪɟɠɢɦɨɜ ɩɨɞɤɥɸɱɟɧɢɹ ɤ ɭɫɬɪɨɣɫɬɜɭ ɞɥɹ ɟɝɨ ɚɞɦɢɧɢɫɬɪɢɪɨɜɚɧɢɹ 

ɉɨɞɤɥɸɱɢɜɲɢɫɶ ɤ ɭɫɬɪɨɣɫɬɜɭ ɚɞɦɢɧɢɫɬɪɚɬɨɪ ɩɨ ɭɦɨɥɱɚɧɢɸ ɩɨɥɭɱɚɟɬ ɩɨɥɧɵɣ 
ɞɨɫɬɭɩ ɧɟ ɜɜɨɞɹ ɧɢɤɚɤɢɯ ɚɜɬɨɪɨɬɚɰɢɨɧɧɵɯ ɞɚɧɧɵɯ. Ɉɱɟɜɢɞɧɨ, ɱɬɨ ɬɚɤɨɣ ɪɟɠɢɦ ɜ 
ɞɟɣɫɬɜɭɸɳɢɯ ɫɟɬɹɯ ɧɟ ɜɫɟɝɞɚ ɩɪɢɟɦɥɟɦ. Ɂɚɞɚɬɶ ɩɚɪɚɦɟɬɪɵ ɚɜɬɨɪɢɡɚɰɢɢ ɦɨɠɧɨ ɜ ɪɟɠɢɦɟ 
ɝɥɨɛɚɥɶɧɨɣ ɤɨɧɮɢɝɭɪɚɰɢɢ ɫ ɩɨɦɨɳɶɸ ɤɨɦɚɧɞɵ line. ȼ ɤɚɱɟɫɬɜɟ ɩɚɪɚɦɟɬɪɨɜ ɤɨɦɚɧɞɵ 
ɭɤɚɡɵɜɚɟɬɫɹ ɫɩɨɫɨɛ ɩɨɞɤɥɸɱɟɧɢɹ (ɤɨɧɫɨɥɶ ɢɥɢ ɭɞɚɥɺɧɧɵɣ ɬɟɪɦɢɧɚɥ) ɢ ɧɨɦɟɪ ɥɢɧɢɢ ɞɥɹ 
ɩɨɞɤɥɸɱɟɧɢɹ. ɉɪɢɦɟɪ ɧɚɫɬɪɨɣɤɢ ɩɚɪɨɥɹ ɞɥɹ ɞɨɫɬɭɩɚ ɤ ɭɫɬɪɨɣɫɬɜɭ ɩɪɢɜɟɞɟɧ ɧɚ ɪɢɫɭɧɤɟ 
17. 
 

Switch(config)#line console 0 
Switch(config-line)#password qwerty 
Switch(config-line)#login 
Switch(config-line)#exit 
Switch(config)#line vty 0 3 
Switch(config-line)#password qwerty 
Switch(config-line)#login 
Switch(config-line)#transport input telnet 
Switch(config-line)#exit 
Switch(config)#  

 

6.7 ɋɨɯɪɚɧɟɧɢɟ ɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɤɨɧɮɢɝɭɪɚɰɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ 

Ʉɨɧɮɢɝɭɪɚɰɢɸ ɨɛɨɪɭɞɨɜɚɧɢɹ ɦɨɠɧɨ ɫɬɟɪɟɬɶ, ɫɨɯɪɚɧɢɬɶ ɜ ɨɬɞɟɥɶɧɵɣ ɮɚɣɥ ɢ ɡɚɬɟɦ 
ɜɨɫɫɬɚɧɨɜɢɬɶ ɟɺ ɢɡ ɧɟɝɨ. ɋɞɟɥɚɬɶ ɷɬɨ ɦɨɠɧɨ ɫ ɩɨɦɨɳɶɸ ɨɤɧɚ ɧɚɫɬɪɨɟɤ ɨɛɨɪɭɞɨɜɚɧɢɹ 
(ɜɤɥɚɞɤɚ Config). ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɤɨɧɮɢɝɭɪɚɰɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢɡɦɟɧɹɟɬɫɹ ɜ 
ɪɟɠɢɦɟ ɪɟɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ. ɉɟɪɟɡɚɝɪɭɡɤɚ ɭɫɬɪɨɣɫɬɜɚ ɩɪɢɜɟɞɟɬ ɤ ɬɨɦɭ, ɱɬɨ ɢɡɦɟɧɟɧɢɹ ɧɟ 
ɛɭɞɭɬ ɫɨɯɪɚɧɟɧɵ. ɑɬɨɛɵ ɢɡɦɟɧɟɧɢɹ ɫɨɯɪɚɧɢɥɢɫɶ ɢ ɨɫɬɚɥɢɫɶ ɧɟɢɡɦɟɧɧɵɦɢ ɩɪɢ 
ɩɟɪɟɡɚɝɪɭɡɤɟ ɭɫɬɪɨɣɫɬɜɚ, ɬɨ ɢɯ ɧɚɞɨ ɫɨɯɪɚɧɢɬɶ ɜ ɷɧɟɪɝɨɧɟɡɚɜɢɫɢɦɨɣ ɩɚɦɹɬɢ. Ⱦɥɹ ɷɬɨɝɨ ɜ 
ɩɪɢɜɢɥɟɝɢɪɨɜɚɧɧɨɦ ɪɟɠɢɦɟ ɫɥɟɞɭɟɬ ɜɵɩɨɥɧɢɬɶ ɤɨɦɚɧɞɭ copy running-config startup-config 
ɢɥɢ ɜɵɛɪɚɬɶ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɤɧɨɩɤɢ ɜ ɨɤɧɟ ɫɜɨɣɫɬɜ ɫɟɬɟɜɨɝɨ ɨɛɴɟɤɬɚ. 

ɉɨɫɦɨɬɪɟɬɶ ɫɨɞɟɪɠɢɦɨɟ ɬɟɤɭɳɟɣ ɤɨɧɮɢɝɭɪɚɰɢɢ ɢɥɢ ɤɨɧɮɢɝɭɪɚɰɢɢ, ɫɨɯɪɚɧɺɧɧɨɣ 
ɧɚ ɞɢɫɤɟ, ɦɨɠɧɨ ɜ ɩɪɢɜɢɥɟɝɢɪɨɜɚɧɧɨɦ ɪɟɠɢɦɟ ɫ ɩɨɦɨɳɶɸ ɤɨɦɚɧɞɵ show (ɫɦ. ɪɢɫɭɧɨɤ 
18). 

Switch#show running-conf 
Building configuration... 
Current configuration : 1235 bytes 
! 



version 12.2 
no service timestamps log datetime msec no 
service timestamps debug datetime msec 
… 
Switch#copy running-config startup-config 
Switch# 

 

Ɂɚɞɚɧɢɟ  

1. Ɂɚɩɭɫɬɢɬɟ ɫɪɟɞɭ ɦɨɞɟɥɢɪɨɜɚɧɢɹ Cisco packet tracer. Ɉɡɧɚɤɨɦɶɬɟɫɶ ɫ ɟɺ ɢɧɬɟɪɮɟɣɫɨɦ. 
2. ɉɪɢɞɭɦɚɣɬɟ ɫɟɬɶ, ɤɨɬɨɪɚɹ ɛɭɞɟɬ ɫɨɫɬɨɹɬɶ ɢɡ ɤɨɦɦɭɬɚɬɨɪɚ ɢ ɞɜɭɯ ɉɄ. 
3. ɋɤɨɧɮɢɝɭɪɢɪɭɣɬɟ ɜ ɫɪɟɞɟ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɜɚɲɭ ɫɟɬɶ.  
4. ɂɫɩɨɥɶɡɭɹ ɤɨɦɚɧɞɧɭɸ ɫɬɪɨɤɭ ɡɚɞɚɣɬɟ ɫɟɬɟɜɵɦ ɭɡɥɚɦ: 

a. ɍɧɢɤɚɥɶɧɵɟ ɫɟɬɟɜɵɟ ɢɦɟɧɚ; 
b. ɉɪɢɜɟɬɫɬɜɟɧɧɵɟ  ɩɪɢɝɥɚɲɟɧɢɹ,  ɜ  ɤɨɬɨɪɵɯ  ɛɭɞɟɬ  ɭɤɚɡɵɜɚɬɶɫɹ  ɤɪɚɬɤɚɹ  

ɢɧɮɨɪɦɚɰɢɹ ɨ ɫɟɬɟɜɨɦ ɭɫɬɪɨɣɫɬɜɟ; 
c. ɉɚɪɨɥɢ ɞɥɹ ɩɪɹɦɨɝɨ ɩɨɞɤɥɸɱɟɧɢɹ ɤ ɭɫɬɪɨɣɫɬɜɚɦ ɢ ɪɟɠɢɦ ɢɯ ɩɪɨɜɟɪɤɢ; 
d. Ɂɚɞɚɣɬɟ ɨɩɢɫɚɧɢɹ ɞɥɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɫɟɬɟɜɵɯ ɢɧɬɟɪɮɟɣɫɨɜ. 

5. ɋɨɯɪɚɧɢɬɟ ɧɚɫɬɪɨɣɤɢ ɫɟɬɟɜɵɯ ɭɫɬɪɨɣɫɬɜ ɜ ɢɯ ɷɧɟɪɝɨɧɟɡɚɜɢɫɢɦɨɣ ɩɚɦɹɬɶ.  
6. ɉɪɨɜɟɪɶɬɟ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɫɟɬɢ ɤɨɦɚɧɞɨɣ ping. 
 



ɉɪɚɤɬɢɱɟɫɤɨɟ ɡɚɧɹɬɢɟ № 3 
ɉɨɫɬɪɨɟɧɢɟ ɨɞɧɨɪɚɧɝɨɜɨɣ ɫɟɬɢ 

ɐɟɥɢ:  

1. ɫ ɩɨɦɨɳɶɸ Ɇɚɫɬɟɪɚ ɧɚɫɬɪɨɣɤɢ ɫɟɬɢ ɧɚɭɱɢɬɶɫɹ ɤɨɧɮɢɝɭɪɢɪɨɜɚɬɶ ɫɜɨɣ 
ɤɨɦɩɶɸɬɟɪ ɫ Ɉɋ Windows ɞɥɹ ɪɚɛɨɬɵ ɜ ɨɞɧɨɪɚɧɝɨɜɨɣ ɫɟɬɢ; 

2. ɜɵɛɨɪɨɱɧɨ ɩɪɟɞɨɫɬɚɜɥɹɬɶ ɩɚɩɤɢ ɧɚ ɫɜɨɟɦ ɤɨɦɩɶɸɬɟɪɟ ɜ ɫɨɜɦɟɫɬɧɵɣ ɞɨɫɬɭɩ; 
3. ɩɨɞɤɥɸɱɚɬɶɫɹ ɤ ɨɛɳɟɣ ɩɚɩɤɟ, ɧɚɫɬɪɨɟɧɧɨɣ ɧɚ ɞɪɭɝɨɦ ɤɨɦɩɶɸɬɟɪɟ, ɢ 

ɪɚɛɨɬɚɬɶ ɫ ɧɚɯɨɞɹɳɢɦɢɫɹ ɬɚɦ ɮɚɣɥɚɦɢ. 

Ɂɚɞɚɧɢɟ 1. 
ɇɚɫɬɪɨɣɤɚ ɤɨɦɩɶɸɬɟɪɚ ɫ Ɉɋ Windows ɞɥɹ ɪɚɛɨɬɵ ɜ ɨɞɧɨɪɚɧɝɨɜɨɣ ɫɟɬɢ. 

1. ȼɨɣɞɢɬɟ ɜ ɫɢɫɬɟɦɭ ɤɚɤ ɥɨɤɚɥɶɧɵɣ ɩɨɥɶɡɨɜɚɬɟɥɶ, ɫ ɭɱɟɬɧɨɣ ɡɚɩɢɫɶɸ, ɭɤɚɡɚɧɧɨɣ 
ɩɪɟɩɨɞɚɜɚɬɟɥɟɦ. 

ɉɪɢɦɟɱɚɧɢɟ. Эɬɨɬ ɩɨɥɶɡɨɜɚɬɟɥɶ ɜɯɨɞɢɬ ɜ ɥɨɤɚɥɶɧɭɸ ɝɪɭɩɩɭ «Ⱥɞɦɢɧɢɫɬɪɚɬɨɪɵ» ɜɚɲɟɝɨ 
ɤɨɦɩɶɸɬɟɪɚ, ɩɨɷɬɨɦɭ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɷɬɨɝɨ ɢ ɩɨɫɥɟɞɭɸɳɢɯ ɡɚɞɚɧɢɣ ɜɵ ɫɦɨɠɟɬɟ 
ɦɟɧɹɬɶ ɧɚɫɬɪɨɣɤɢ ɫɜɨɟɝɨ ɤɨɦɩɶɸɬɟɪɚ.  

2. ȼ ɦɟɧɸ ɉɭɫɤ ɜɵɛɟɪɢɬɟ ɩɭɧɤɬ ɉɚɧɟɥɶ ɭɩɪɚɜɥɟɧɢɹ. 
3. ȼ ɨɬɤɪɵɜɲɟɦɫɹ ɨɤɧɟ ɉɚɧɟɥɶ ɭɩɪɚɜɥɟɧɢɹ ɳɟɥɤɧɢɬɟ ɦɵɲɶɸ ɧɚ ɫɫɵɥɤɟ ɐɟɧɬɪ 

ɭɩɪɚɜɥɟɧɢɹ ɫɟɬɹɦɢ ɢ ɨɛɳɢɦ ɞɨɫɬɭɩɨɦ. 
4. Ⱦɚɥɟɟ ɜɵɛɢɪɚɟɦ ―ɂɡɦɟɧɟɧɢɟ ɩɚɪɚɦɟɬɪɨɜ ɚɞɚɩɬɟɪɚ‖, ―ɉɨɞɤɥɸɱɟɧɢɟ ɩɨ 

ɥɨɤɚɥɶɧɨɣ ɫɟɬɢ‖, ―ɋɜɨɣɫɬɜɚ‖. 

5. ɇɚɫɬɪɚɢɜɚɟɦ ɩɚɪɚɦɟɬɪɵ ɩɪɨɬɨɤɨɥɚ TCP\IP. (ip ɚɞɪɟɫ ɢɡ ɬɨɠɟ ɠɟ ɫɟɬɢ ɱɬɨ ɢ ɭ 
ɫɨɫɟɞɚ). 

6. Ɉɬɤɪɵɜɚɟɦ ɨɤɧɨ ―ɋɜɨɣɫɬɜɚ ɫɢɫɬɟɦɵ‖. Ɂɚɞɚɟɦ ɪɚɛɨɱɭɸ ɝɪɭɩɩɭ (ɧɚɡɜɚɧɢɟ  ɭɤɚɡɵɜɚɟɬ 
ɩɪɟɩɨɞɚɜɚɬɟɥɶ) 

ɉɪɢɦɟɱɚɧɢɟ. ɇɚɡɜɚɧɢɟ ɪɚɛɨɱɟɣ ɝɪɭɩɩɵ ɞɨɥɠɧɨ ɛɵɬɶ ɨɞɢɧɚɤɨɜɵɦ ɞɥɹ ɜɫɟɯ ɤɨɦɩɶɸɬɟɪɨɜ 
ɤɥɚɫɫɚ, ɢɧɚɱɟ ɦɨɝɭɬ ɜɨɡɧɢɤɧɭɬɶ ɩɪɨɛɥɟɦɵ ɫ ɨɬɨɛɪɚɠɟɧɢɟɦ ɡɧɚɱɤɨɜ ɤɨɦɩɶɸɬɟɪɨɜ ɜ ɫɟɬɢ.  

7. ɇɚ ɫɬɪɚɧɢɰɟ ɐɟɧɬɪ ɭɩɪɚɜɥɟɧɢɹ ɫɟɬɹɦɢ ɢ ɨɛɳɢɦ ɞɨɫɬɭɩɨɦ ɜɵɛɢɪɚɟɦ ―ɂɡɦɟɧɢɬɶ 
ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɩɚɪɚɦɟɬɪɵ ɨɛɳɟɝɨ ɞɨɫɬɭɩɚ‖ 

8. ȼɵɛɟɪɢɬɟ  ɪɚɞɢɨɤɧɨɩɤɭ ȼɤɥɸɱɢɬɶ ɨɛɳɢɣ ɞɨɫɬɭɩ ɤ ɮɚɣɥɚɦ ɢ ɩɪɢɧɬɟɪɚɦ. 
Ɂɚɞɚɧɢɟ 2.  ɉɪɟɞɨɫɬɚɜɥɟɧɢɟ ɩɚɩɤɢ ɜ ɨɛɳɢɣ ɞɨɫɬɭɩ 

1. ȼɨɣɞɢɬɟ ɜ ɫɢɫɬɟɦɭ ɫ ɭɱɟɬɧɨɣ ɡɚɩɢɫɶɸ, ɜɯɨɞɹɳɟɣ ɜ ɥɨɤɚɥɶɧɭɸ ɝɪɭɩɩɭ 
«Ⱥɞɦɢɧɢɫɬɪɚɬɨɪɵ»  

2. ȼ ɦɟɧɸ ɉɭɫɤ ɜɵɛɟɪɢɬɟ ɩɭɧɤɬ Ɇɨɣ ɤɨɦɩɶɸɬɟɪ. 
3. ȼ ɨɬɤɪɵɜɲɟɦɫɹ ɨɤɧɟ Ɇɨɣ ɤɨɦɩɶɸɬɟɪ ɜɵɩɨɥɧɢɬɟ ɞɜɨɣɧɨɣ ɳɟɥɱɨɤ ɦɵɲɶɸ ɧɚ 

ɡɧɚɱɤɟ ɨɞɧɨɝɨ ɢɡ ɠɟɫɬɤɢɯ ɞɢɫɤɨɜ (ɧɚɩɪɢɦɟɪ, Ʌɨɤɚɥɶɧɵɣ ɞɢɫɤ (C:)). 
4. ȼ ɨɤɧɟ Ʌɨɤɚɥɶɧɵɣ ɞɢɫɤ (C:) ɳɟɥɤɧɢɬɟ ɩɪɚɜɨɣ ɤɧɨɩɤɨɣ ɦɵɲɢ ɧɚ ɥɸɛɨɦ ɫɜɨɛɨɞɧɨɦ 

ɭɱɚɫɬɤɟ ɨɤɧɚ, ɜɵɛɟɪɢɬɟ ɜ ɤɨɧɬɟɤɫɬɧɨɦ ɦɟɧɸ ɩɭɧɤɬ ɋɨɡɞɚɬɶ, ɉɚɩɤɭ, ɜɜɟɞɢɬɟ ɢɦɹ 
ɩɚɩɤɢ, ɫɨɜɩɚɞɚɸɳɟɟ ɫ ɢɦɟɧɟɦ ɜɚɲɟɣ ɭɱɟɬɧɨɣ ɡɚɩɢɫɢ (ɧɚɩɪɢɦɟɪ, User1) ɢ ɧɚɠɦɢɬɟ 
ɤɥɚɜɢɲɭ Enter. 

5. ɓɟɥɤɧɢɬɟ ɩɪɚɜɨɣ ɤɧɨɩɤɨɣ ɦɵɲɢ ɧɚ ɡɧɚɱɤɟ ɬɨɥɶɤɨ ɱɬɨ ɫɨɡɞɚɧɧɨɣ ɩɚɩɤɢ ɢ ɜɵɛɟɪɢɬɟ ɜ 
ɤɨɧɬɟɤɫɬɧɨɦ ɦɟɧɸ ɩɭɧɤɬ Ɉɛɳɢɣ ɞɨɫɬɭɩ ɢ ɛɟɡɨɩɚɫɧɨɫɬɶ. 

6. ȼ ɨɬɤɪɵɜɲɟɦɫɹ ɨɤɧɟ ɫɜɨɣɫɬɜ ɩɚɩɤɢ ɭɛɟɞɢɬɟɫɶ, ɱɬɨ ɜɵ ɧɚɯɨɞɢɬɟɫɶ ɧɚ ɜɤɥɚɞɤɟ Ⱦɨɫɬɭɩ. ȼ 
ɪɚɡɞɟɥɟ Ɉɛɳɢɣ ɞɨɫɬɭɩ ɢ ɛɟɡɨɩɚɫɧɨɫɬɶ ɩɨɦɟɬɶɬɟ ɮɥɚɠɤɢ Ɉɬɤɪɵɬɶ ɨɛɳɢɣ ɞɨɫɬɭɩ ɤ 
ɷɬɨɣ ɩɚɩɤɟ ɢ Ɋɚɡɪɟɲɢɬɶ ɢɡɦɟɧɟɧɢɟ ɮɚɣɥɨɜ ɩɨ ɫɟɬɢ, ɩɨɫɥɟ ɱɟɝɨ ɳɟɥɤɧɢɬɟ ɦɵɲɶɸ ɧɚ 
ɤɧɨɩɤɟ ɈɄ. 
ɂɡɦɟɧɢɥɫɹ ɥɢ ɡɧɚɱɨɤ ɜɵɛɪɚɧɧɨɣ ɩɚɩɤɢ ɩɨɫɥɟ ɟɟ ɩɪɟɞɨɫɬɚɜɥɟɧɢɹ  
ɜ ɨɛɳɢɣ ɞɨɫɬɭɩ? 

7. ȼɵɩɨɥɧɢɬɟ ɞɜɨɣɧɨɣ ɳɟɥɱɨɤ ɦɵɲɶɸ ɧɚ ɡɧɚɱɤɟ ɫɨɡɞɚɧɧɨɣ ɩɚɩɤɢ. 
8. ȼ ɨɬɤɪɵɜɲɟɦɫɹ ɨɤɧɟ ɩɚɩɤɢ ɫɨɡɞɚɣɬɟ ɬɟɤɫɬɨɜɵɣ ɮɚɣɥ ɫ ɢɦɟɧɟɦ, ɫɨɜɩɚɞɚɸɳɢɦ ɫ 

ɢɦɟɧɟɦ ɜɚɲɟɣ ɭɱɟɬɧɨɣ ɡɚɩɢɫɢ (ɧɚɩɪɢɦɟɪ, User1). 



9. Ɉɬɪɟɞɚɤɬɢɪɭɣɬɟ ɫɨɡɞɚɧɧɵɣ ɮɚɣɥ, ɩɨɦɟɫɬɢɜ ɬɭɞɚ ɧɟɫɤɨɥɶɤɨ ɫɬɪɨɤ ɬɟɤɫɬɚ, ɢ ɫɨɯɪɚɧɢɬɟ 
ɢɡɦɟɧɟɧɢɹ. 

10. Ɂɚɤɪɨɣɬɟ ɜɫɟ ɨɤɧɚ. 
Ɂɚɞɚɧɢɟ 3. Ɋɚɛɨɬɚ ɫ ɨɛɳɢɦɢ ɩɚɩɤɚɦɢ ɜ ɨɞɧɨɪɚɧɝɨɜɨɣ ɫɟɬɢ 

1. ɇɚɣɞɢɬɟ ɱɟɪɟɡ ɫɟɬɶ ɮɚɣɥ, ɫɨɡɞɚɧɧɵɣ ɜɚɲɢɦ ɩɚɪɬɧɟɪɨɦ (ɧɚɩɪɢɦɟɪ, ɮɚɣɥ 
User2.txt). Ɉɬɤɪɨɣɬɟ ɟɝɨ ɢ ɜɧɟɫɢɬɟ ɫɜɨɢ ɢɡɦɟɧɟɧɢɹ, ɩɨɫɥɟ ɱɟɝɨ ɫɨɯɪɚɧɢɬɟ ɮɚɣɥ  

 



ɉɪɚɤɬɢɱɟɫɤɨɟ ɡɚɧɹɬɢɟ №4 
ɋɟɬɟɜɚɹ ɚɞɪɟɫɚɰɢɹ (ɤɚɧɚɥɶɧɵɣ, ɫɟɬɟɜɨɣ, ɬɪɚɧɫɩɨɪɬɧɵɣ ɭɪɨɜɧɢ) 

Ɍɟɨɪɟɬɢɱɟɫɤɢɟ ɫɜɟɞɟɧɢɹ 

ɍ ɜɚɫ ɟɫɬɶ ɨɤɨɧɟɱɧɨɟ ɫɟɬɟɜɨɟ ɭɫɬɪɨɣɫɬɜɨ. ɇɟ ɜɚɠɧɨ ɤɨɦɩɶɸɬɟɪ, ɧɨɭɬɛɭɤ, ɩɥɚɧɲɟɬ 
ɫɦɚɪɬɮɨɧ ɢɥɢ ɟɳɟ ɱɬɨ. Ʉɚɠɞɨɟ ɢɡ ɷɬɢɯ ɭɫɬɪɨɣɫɬɜ ɪɚɛɨɬɚɟɬ ɩɨ ɫɬɟɤɭ TCP/IP. Ⱥ ɡɧɚɱɢɬ, ɨɧɨ 
ɫɨɛɥɸɞɚɟɬ ɟɝɨ ɩɪɚɜɢɥɚ. 

1) ɉɪɢɤɥɚɞɧɨɣ ɭɪɨɜɟɧɶ. Ɍɭɬ ɪɚɛɨɬɚɟɬ ɫɚɦɨ ɫɟɬɟɜɨɟ ɩɪɢɥɨɠɟɧɢɟ.  
2) Ɍɪɚɧɫɩɨɪɬɧɵɣ ɭɪɨɜɟɧɶ. ɍ ɩɪɢɥɨɠɟɧɢɹ ɢɥɢ ɫɥɭɠɛɵ ɞɨɥɠɟɧ ɛɵɬɶ ɩɨɪɬ, ɤɨɬɨɪɵɣ ɨɧ 
ɫɥɭɲɚɟɬ ɢ ɩɨ ɤɨɬɨɪɨɦɭ ɫ ɧɢɦ ɦɨɠɧɨ ɫɜɹɡɚɬɶɫɹ. 
3) ɋɟɬɟɜɨɣ ɭɪɨɜɟɧɶ. Ɂɞɟɫɶ ɩɪɢɫɭɬɫɬɜɭɟɬ IP-ɚɞɪɟɫ. ȿɝɨ ɟɳɟ ɧɚɡɵɜɚɸɬ ɥɨɝɢɱɟɫɤɢɦ ɚɞɪɟɫɨɦ 
ɭɫɬɪɨɣɫɬɜɚ ɜ ɫɟɬɢ. ɉɪɢ ɩɨɦɨɳɢ ɧɟɝɨ ɦɨɠɧɨ ɫɜɹɡɚɬɶɫɹ ɫ ɤɨɦɩɶɸɬɟɪɨɦ. 
4) Ʉɚɧɚɥɶɧɵɣ ɭɪɨɜɟɧɶ. Эɬɨ ɫɚɦɚ ɫɟɬɟɜɚɹ ɤɚɪɬɨɱɤɚ. ɍ ɧɟɺ ɟɫɬɶ ɮɢɡɢɱɟɫɤɢɣ ɚɞɪɟɫ ɞɥɹ 
ɢɞɟɧɬɢɮɢɤɚɰɢɢ. Эɬɨ ɫɪɟɞɚ, ɤɨɬɨɪɚɹ ɫɜɹɠɟɬ ɤɨɦɩɶɸɬɟɪ ɫ ɞɪɭɝɢɦɢ ɭɱɚɫɬɧɢɤɚɦɢ. 
ɇɚ ɷɬɨɦ ɭɪɨɜɧɟ ɪɚɛɨɬɚɸɬ MAC-ɚɞɪɟɫɚ, ɤɨɬɨɪɵɟ ɟɳɟ ɧɚɡɵɜɚɸɬ ɮɢɡɢɱɟɫɤɢɟ ɚɞɪɟɫɚ. 
Ɍɟɪɦɢɧ «ɮɢɡɢɱɟɫɤɢɟ ɚɞɪɟɫɚ» ɜɜɟɥɢ ɧɟ ɩɪɨɫɬɨ ɬɚɤ. Ʉɚɠɞɚɹ ɫɟɬɟɜɚɹ ɤɚɪɬɚ ɢɥɢ ɚɧɬɟɧɧɚ 
ɢɦɟɟɬ ɜɲɢɬɵɣ ɚɞɪɟɫ, ɤɨɬɨɪɵɣ ɟɣ ɩɪɢɫɜɚɢɜɚɟɬ ɩɪɨɢɡɜɨɞɢɬɟɥɶ. ɇɚ ɤɚɧɚɥɶɧɨɦ ɭɪɨɜɧɟ 
ɪɚɛɨɬɚɸɬ ɫɜɨɢ ɩɪɨɬɨɤɨɥɵ ɢ ɤɨɥɢɱɟɫɬɜɨ ɢɯ ɧɟ ɦɚɥɟɧɶɤɨɟ. ɋɚɦɵɟ ɩɨɩɭɥɹɪɧɵɟ — ɷɬɨ 
Ethernet (ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɥɨɤɚɥɶɧɵɯ ɫɟɬɹɯ), PPP ɢ HDLC (ɨɧɢ ɢɫɩɨɥɶɡɭɸɬɫɹ ɜ ɝɥɨɛɚɥɶɧɵɯ 
ɫɟɬɹɯ). Эɬɨ ɤɨɧɟɱɧɨ ɞɚɥɟɤɨ ɧɟ ɜɫɟ, ɧɨ Cisco ɜ ɫɜɨɟɣ ɫɟɪɬɢɮɢɤɚɰɢɢ CCNA ɪɚɫɫɦɚɬɪɢɜɚɟɬ 
ɬɨɥɶɤɨ ɢɯ. Ɉɛɴɹɫɧɢɦ ɧɚ ɤɚɪɬɢɧɤɟ. 
 

 
ɍ ɤɚɠɞɨɝɨ ɤɨɦɩɶɸɬɟɪɚ ɟɫɬɶ ɫɜɨɣ MAC-ɚɞɪɟɫ, ɤɨɬɨɪɵɣ ɢɞɟɧɬɢɮɢɰɢɪɭɟɬ ɟɝɨ ɜ ɫɟɬɢ. Ɉɧ 
ɞɨɥɠɟɧ ɛɵɬɶ ɨɛɹɡɚɬɟɥɶɧɨ ɭɧɢɤɚɥɶɧɵɣ. Хɨɬɶ ɡɞɟɫɶ ɨɧ ɨɬɦɟɱɟɧ 3-ɯ ɡɧɚɱɧɵɦɢ ɰɢɮɪɚɦɢ, ɷɬɨ 
ɞɚɥɟɤɨ ɧɟ ɬɚɤ. Эɬɢ 4 ɤɨɦɩɶɸɬɟɪɚ ɨɛɪɚɡɭɸɬ ɩɪɨɫɬɟɧɶɤɭɸ ɥɨɤɚɥɶɧɭɸ ɫɟɬɶ ɢ ɨɞɧɭ 
ɤɚɧɚɥɶɧɭɸ ɫɪɟɞɭ. Ɉɬɫɸɞɚ ɢ ɧɚɡɜɚɧɢɟ ɭɪɨɜɧɹ. ɇɨ ɞɥɹ ɤɨɪɪɟɤɬɧɨɣ ɪɚɛɨɬɵ ɭɡɥɨɜ ɜ ɫɟɬɹɯ 
TCP/IP, ɧɟɞɨɫɬɚɬɨɱɧɨ ɚɞɪɟɫɚɰɢɢ ɧɚ ɤɚɧɚɥɶɧɨɦ ɭɪɨɜɧɟ. ȼɚɠɧɚ ɟɳɟ ɚɞɪɟɫɚɰɢɹ ɧɚ ɫɟɬɟɜɨɦ 
ɭɪɨɜɧɟ, ɤɨɬɨɪɚɹ ɜɫɟɦ ɢɡɜɟɫɬɧɚ, ɤɚɤ IP-ɚɞɪɟɫɚɰɢɹ Ɍɟɩɟɪɶ ɜɫɩɨɦɢɧɚɟɦ ɩɪɨ IP-ɚɞɪɟɫɚ. ɂ 
ɩɪɢɫɜɨɢɦ ɢɯ ɧɚɲɢɦ ɤɨɦɩɶɸɬɟɪɚɦ. 

 
Ⱥɞɪɟɫɚ  ɩɪɢɫɜɨɢɥɢ ɫɢɦɜɨɥɢɱɟɫɤɢ, ɱɬɨɛɵ ɧɚ ɛɚɡɨɜɨɦ ɭɪɨɜɧɟ ɩɨɧɹɬɶ, ɤɚɤ ɨɧɢ ɪɚɛɨɬɚɸɬ. ȼɨɬ 
ɷɬɢ ɞɜɟ ɚɞɪɟɫɚɰɢɢ (ɤɚɧɚɥɶɧɚɹ ɢ ɫɟɬɟɜɚɹ) ɪɚɛɨɬɚɸɬ ɜ ɬɟɫɧɨɣ ɫɜɹɡɤɟ ɦɟɠɞɭ ɫɨɛɨɣ ɢ ɩɨ 
ɨɬɞɟɥɶɧɨɫɬɢ ɪɚɛɨɬɚɬɶ ɧɟ ɫɦɨɝɭɬ. Ɇɵ ɜ ɩɨɜɫɟɞɧɟɜɧɨɣ ɠɢɡɧɢ ɪɚɛɨɬɚɟɦ ɬɨɥɶɤɨ ɫ IP-
ɚɞɪɟɫɚɦɢ ɢɥɢ ɢɦɟɧɚɦɢ. ɋ MAC-ɚɞɪɟɫɚɦɢ ɦɵ ɮɚɤɬɢɱɟɫɤɢ ɧɟ ɪɚɛɨɬɚɟɦ. ɋ ɧɢɦɢ ɪɚɛɨɬɚɸɬ 
ɫɚɦɢ ɤɨɦɩɶɸɬɟɪɵ.  



Ɋɚɫɫɦɨɬɪɢɦ ɫɢɬɭɚɰɢɸ. ɋɢɞɢɦ ɡɚ ɜɟɪɯɧɢɦ ɥɟɜɵɦ ɤɨɦɩɶɸɬɟɪɨɦ ɫ IP: 1.1.1.1 ɢ MAC: 111. 
ɋɜɹɠɟɦɫɹ ɫ ɉɄ, ɤɨɬɨɪɵɣ ɢɦɟɟɬ MAC:444. Ɇɵ ɫɦɨɠɟɦ ɫɜɹɡɚɬɶɫɹ ɫ ɧɢɦ, ɟɫɥɢ ɛɭɞɟɦ ɡɧɚɬɶ 
ɟɝɨ IP-ɚɞɪɟɫ. MAC-ɚɞɪɟɫ ɟɝɨ ɧɟ ɢɧɬɟɪɟɫɟɧ. Ɇɵ ɡɧɚɟɦ, ɱɬɨ IP-ɚɞɪɟɫ ɭ ɧɟɝɨ 1.1.1.4. ɂ 
ɪɟɲɚɟɦ ɜɨɫɩɨɥɶɡɨɜɚɬɶɫɹ ɭɬɢɥɢɬɨɣ ping (ɭɬɢɥɢɬɚ ɩɪɨɜɟɪɤɢ ɞɨɫɬɭɩɧɨɫɬɢ ɭɡɥɚ). 
Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɭɡɧɚɬɶ MAC-ɚɞɪɟɫ ɩɨ IP-ɚɞɪɟɫɭ, ɩɪɢɞɭɦɚɥɢ ɩɪɨɬɨɤɨɥ ARP. (ɨɬɜɟɬ ɛɭɞɟɬ 
«1.1.1.4 — ɷɬɨ ɹ. Ɇɨɣ MAC — 444».) 
Ⱦɚɥɶɲɟ ɧɭɠɧɨ ɧɚɭɱɢɬɶɫɹ ɨɬɥɢɱɚɬɶ ɨɞɧɭ ɩɨɞɫɟɬɶ ɨɬ ɞɪɭɝɨɣ. ɂ ɤɚɤ ɤɨɦɩɶɸɬɟɪ ɩɨɧɢɦɚɟɬ, ɜ 
ɨɞɧɨɣ ɩɨɞɫɟɬɢ ɧɚɯɨɞɢɬɫɹ ɨɧ ɫ ɞɪɭɝɢɦ ɭɡɥɨɦ ɢɥɢ ɜ ɪɚɡɧɵɯ. Ⱦɥɹ ɷɬɨɝɨ ɧɚ ɩɨɦɨɳɶ ɩɪɢɯɨɞɢɬ 
ɦɚɫɤɚ ɩɨɞɫɟɬɢ.  
ɇɚɞɨ ɩɨɧɹɬɶ, ɜ ɨɞɧɨɣ ɤɚɧɚɥɶɧɨɣ ɫɪɟɞɟ ɦɵ ɢɥɢ ɧɟɬ. ȿɝɨ ɚɞɪɟɫ 1.1.1.4 ɢ ɦɚɫɤɚ 255.255.255.0. 
Ɇɚɫɤɚ ɝɨɜɨɪɢɬ, ɱɬɨ 3 ɨɤɬɟɬɚ ɮɢɤɫɢɪɨɜɚɧɵ ɢ ɧɟ ɞɨɥɠɧɵ ɦɟɧɹɬɶɫɹ, ɚ ɱɟɬɜɟɪɬɵɣ ɦɨɠɟɬ ɛɵɬɶ 
ɥɸɛɵɦ ɜ ɩɪɟɞɟɥɚɯ ɨɬ 1 ɞɨ 254. ə ɧɚɤɥɚɞɵɜɚɸ ɦɚɫɤɭ ɧɚ ɟɝɨ ɚɞɪɟɫ ɢ ɧɚ ɫɜɨɣ ɚɞɪɟɫ ɢ ɫɦɨɬɪɸ 
ɫɨɜɩɚɞɟɧɢɹ ɢ ɪɚɡɥɢɱɢɹ.  

 
Ʉɚɤ ɜɢɞɢɦ, ɭ 2-ɯ ɯɨɫɬɨɜ ɨɧɚ ɨɞɢɧɚɤɨɜɚ. Ɂɧɚɱɢɬ, ɨɧɢ ɧɚɯɨɞɹɬɫɹ ɜ ɨɞɧɨɣ ɩɨɞɫɟɬɢ. 
Ɇɨɞɟɪɧɢɡɢɪɭɟɦ ɫɟɬɶ 

 
Ⱦɨɛɚɜɢɥɫɹ ɦɚɪɲɪɭɬɢɡɚɬɨɪ. Ɉɫɧɨɜɧɚɹ ɟɝɨ ɪɨɥɶ — ɷɬɨ ɫɨɟɞɢɧɟɧɢɟ ɫɟɬɟɣ ɢ ɜɵɛɨɪ ɥɭɱɲɟɝɨ 
ɦɚɪɲɪɭɬɚ, ɨ ɱɟɦ ɛɭɞɟɬ ɜ ɞɚɥɶɧɟɣɲɟɦ ɪɚɫɫɤɚɡɚɧɨ ɛɨɥɟɟ ɩɨɞɪɨɛɧɨ. ɂ ɞɨɛɚɜɢɥɫɹ, ɫɩɪɚɜɚ, 
ɨɞɢɧ ɤɨɦɦɭɬɚɬɨɪ, ɫ ɤɨɬɨɪɵɦ ɫɨɟɞɢɧɟɧɵ 2 ɤɨɦɩɶɸɬɟɪɚ. Ɇɚɫɤɚ ɞɥɹ ɜɫɟɯ ɭɫɬɪɨɣɫɬɜ ɧɟ 
ɢɡɦɟɧɢɥɚɫɶ (255.255.255.0). 
ɉɨɫɦɨɬɪɢɬɟ ɜɧɢɦɚɬɟɥɶɧɨ ɧɚ ɚɞɪɟɫɚ ɜɫɟɯ ɭɫɬɪɨɣɫɬɜ. Ɇɨɠɧɨ ɡɚɦɟɬɢɬɶ, ɱɬɨ ɭ ɧɨɜɵɯ ɭɡɥɨɜ ɢ 
ɫɬɚɪɵɯ ɨɬɥɢɱɚɟɬɫɹ 3-ɢɣ ɨɤɬɟɬ. Ⱦɚɜɚɣɬɟ ɪɚɡɛɟɪɟɦɫɹ ɫ ɷɬɢɦ. ɇɚɩɪɢɦɟɪ ɧɚɯɨɞɢɦɫɹ ɡɚ ɉɄ ɫ 
MAC:111 ɢ IP:1.1.1.1. Хɨɬɢɦ ɨɬɩɪɚɜɢɬɶ ɢɧɮɨɪɦɚɰɢɸ ɨɞɧɨɦɭ ɢɡ ɧɨɜɵɯ ɭɡɥɨɜ. Ⱦɚɜɚɣɬɟ 
ɩɭɫɬɶ ɷɬɨ ɛɭɞɟɬ ɜɟɪɯɧɢɣ ɩɪɚɜɵɣ ɤɨɦɩɶɸɬɟɪ ɫ MAC:555 ɢ IP:1.1.2.1. ɇɚɤɥɚɞɵɜɚɟɦ ɦɚɫɤɭ ɢ 
ɫɦɨɬɪɢɦ. 

 
ɂ ɬɭɬ ɭɠɟ ɞɪɭɝɚɹ ɤɚɪɬɢɧɚ. 3-ɢɟ ɨɤɬɟɬɵ ɪɚɡɥɢɱɚɸɬɫɹ, ɚ ɡɧɚɱɢɬ, ɭɡɥɵ ɧɚɯɨɞɹɬɫɹ ɜ ɪɚɡɧɵɯ 
ɫɟɬɹɯ (ɩɪɚɜɢɥɶɧɟɟ ɩɨɞɫɟɬɹɯ). Ⱦɥɹ ɪɚɡɪɟɲɟɧɢɹ ɬɚɤɢɯ ɫɢɬɭɚɰɢɢ, ɜ ɧɚɫɬɪɨɣɤɚɯ ɤɚɠɞɨɣ 
ɨɩɟɪɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ ɟɫɬɶ ɨɫɧɨɜɧɨɣ ɲɥɸɡ. ɂɫɩɨɥɶɡɭɟɬɫɹ ɨɧ, ɤɚɤ ɪɚɡ, ɜ ɬɨɦ ɫɥɭɱɚɟ, 
ɤɨɝɞɚ ɧɭɠɧɨ ɨɬɩɪɚɜɢɬɶ ɢɧɮɨɪɦɚɰɢɸ ɭɡɥɭ, ɧɚɯɨɞɹɳɟɦɫɹ ɜ ɞɪɭɝɨɣ ɤɚɧɚɥɶɧɨɣ ɫɪɟɞɟ. Ⱦɥɹ 
ɧɚɲɟɝɨ ɉɄ ɚɞɪɟɫ ɲɥɸɡɚ — 1.1.1.254. А ɞɥɹ ɤɨɦɩɶɸɬɟɪɚ, ɤɨɬɨɪɨɦɭ ɦɵ ɨɬɩɪɚɜɥɹɸ ɞɚɧɧɵɟ 
1.1.2.254. Ʌɨɝɢɤɚ ɪɚɛɨɬɵ ɡɞɟɫɶ ɩɪɨɫɬɚɹ. ȿɫɥɢ ɭɡɥɭ, ɤɨɬɨɪɵɣ ɧɚɯɨɞɢɥɫɹ ɜ ɨɞɧɨɣ ɤɚɧɚɥɶɧɨɣ 
ɫɪɟɞɟ, ɢɧɮɨɪɦɚɰɢɹ ɞɨɯɨɞɢɥɚ ɧɚɩɪɹɦɭɸ, ɬɨ ɞɥɹ ɭɡɥɚ ɧɚɯɨɞɹɳɟɝɨɫɹ ɜ ɞɪɭɝɨɣ ɤɚɧɚɥɶɧɨɣ 
ɫɪɟɞɟ, ɩɭɬɶ ɛɭɞɟɬ ɱɟɪɟɡ ɦɚɪɲɪɭɬɢɡɚɬɨɪ. 
ɇɚ ɤɚɧɚɥɶɧɨɦ ɭɪɨɜɧɟ ɞɚɧɧɵɟ ɛɭɞɭɬ ɨɬɩɪɚɜɥɟɧɵ ɧɚ MAC:777, ɚ ɧɚ ɫɟɬɟɜɨɦ, ɧɚ IP:1.1.2.1. 
Эɬɨ ɡɧɚɱɢɬ, ɱɬɨ MAC-ɚɞɪɟɫ ɩɟɪɟɞɚɟɬɫɹ ɬɨɥɶɤɨ ɜ ɫɜɨɟɣ ɤɚɧɚɥɶɧɨɣ ɫɪɟɞɟ, ɚ ɫɟɬɟɜɨɣ ɚɞɪɟɫ ɧɟ 
ɦɟɧɹɟɬɫɹ ɧɚ ɜɫɟɦ ɫɜɨɟɦ ɩɭɬɢ. Ɇɚɪɲɪɭɬɢɡɚɬɨɪ ɩɨɣɦɟɬ, ɱɬɨ ɧɚ ɤɚɧɚɥɶɧɨɦ ɭɪɨɜɧɟ ɞɚɧɧɵɟ 
ɩɪɟɞɧɚɡɧɚɱɚɥɢɫɶ ɟɦɭ, ɧɨ ɤɨɝɞɚ ɭɜɢɞɢɬ IP-ɚɞɪɟɫ, ɬɨ ɩɨɣɦɟɬ, ɱɬɨ ɨɧ ɩɪɨɦɟɠɭɬɨɱɧɨɟ ɡɜɟɧɨ ɢ 
ɩɟɪɟɞɚɬɶ ɧɚɞɨ ɜ ɞɪɭɝɭɸ ɤɚɧɚɥɶɧɭɸ ɫɪɟɞɭ. ȿɝɨ ɜɬɨɪɨɣ ɩɨɪɬ ɫɦɨɬɪɢɬ ɜ ɧɭɠɧɭɸ ɩɨɞɫɟɬɶ. 



Ɂɧɚɱɢɬ, ɟɦɭ ɜɫɟ ɩɪɢɲɥɨ ɜɟɪɧɨ. ɇɨ ɨɧ ɧɟ ɡɧɚɟɬ MAC-ɚɞɪɟɫ ɚɞɪɟɫɚɬɚ. Ɉɧ ɧɚɱɢɧɚɟɬ ɬɚɤ ɠɟ 
ɤɪɢɱɚɬɶ ɧɚ ɜɫɸ ɫɟɬɶ: «Ʉɬɨ ɬɚɤɨɣ 1.1.2.1?». ɂ ɉɄ ɫ MAC-ɚɞɪɟɫɨɦ 555 ɨɬɜɟɱɚɟɬ ɟɦɭ.  
Ɇɧɨɝɨ ɪɚɡ ɭɩɨɦɢɧɚɥɫɹ ɬɟɪɦɢɧ «MAC-ɚɞɪɟɫ». Ⱦɚɜɚɣɬɟ ɪɚɡɛɟɪɟɦ, ɱɬɨ ɷɬɨ ɬɚɤɨɟ. 
Эɬɨ ɭɧɢɤɚɥɶɧɵɣ ɢɞɟɧɬɢɮɢɤɚɬɨɪ ɫɟɬɟɜɨɝɨ ɭɫɬɪɨɣɫɬɜɚ. Ɉɧ ɭɧɢɤɚɥɟɧ ɢ ɧɟ ɞɨɥɠɟɧ ɧɢɝɞɟ 
ɩɨɜɬɨɪɹɬɶɫɹ. ɋɨɫɬɨɢɬ ɨɧ ɢɡ 48 ɛɢɬ, ɢɡ ɤɨɬɨɪɵɯ ɩɟɪɜɵɟ 24 ɛɢɬɚ — ɷɬɨ ɭɧɢɤɚɥɶɧɵɣ 
ɢɞɟɧɬɢɮɢɤɚɬɨɪ ɨɪɝɚɧɢɡɚɰɢɢ, ɤɨɬɨɪɵɣ ɩɪɢɫɜɚɢɜɚɟɬɫɹ ɤɨɦɢɬɟɬɨɦ IEEE(ɂɧɫɬɢɬɭɬ 
ɢɧɠɟɧɟɪɨɜ ɷɥɟɤɬɪɨɬɟɯɧɢɤɢ ɢ ɷɥɟɤɬɪɨɧɢɤɢ). Ⱥ ɜɬɨɪɵɟ 24 ɛɢɬɚ ɧɚɡɧɚɱɚɸɬɫɹ 
ɩɪɨɢɡɜɨɞɢɬɟɥɟɦ ɨɛɨɪɭɞɨɜɚɧɢɹ. ɉɨɫɦɨɬɪɟɬɶ ɟɝɨ ɦɨɠɧɨ ɪɚɡɧɵɦɢ ɫɩɨɫɨɛɚɦɢ. ɇɚɩɪɢɦɟɪ, ɜ 
Ɉɋ Windows, ɨɬɤɪɵɜ ɤɨɦɚɧɞɧɭɸ ɫɬɪɨɤɭ, ɜɜɟɫɬɢ ipconfig /all. 

Ɋɚɡ ɦɵ ɪɚɡɨɛɪɚɥɢ ɚɞɪɟɫ ɧɚ ɤɚɧɚɥɶɧɨɦ ɭɪɨɜɧɟ, ɩɪɢɲɥɨ ɜɪɟɦɹ ɪɚɡɨɛɪɚɬɶ ɩɪɨɬɨɤɨɥ, 
ɪɚɛɨɬɚɸɳɢɣ ɧɚ ɞɚɧɧɨɦ ɭɪɨɜɧɟ. ɋɚɦɵɣ ɩɨɩɭɥɹɪɧɵɣ ɧɚ ɫɟɝɨɞɧɹɲɧɢɣ ɦɨɦɟɧɬ ɩɪɨɬɨɤɨɥ, 
ɢɫɩɨɥɶɡɭɟɦɵɣ ɜ ɥɨɤɚɥɶɧɵɯ ɫɟɬɹɯ — ɷɬɨ Ethernet. IEEE ɨɩɢɫɚɥɚ ɟɝɨ ɫɬɚɧɞɚɪɬɨɦ 802.3. Ɍɚɤ 
ɱɬɨ, ɜɫɟ ɜɟɪɫɢɢ, ɤɨɬɨɪɵɟ ɧɚɱɢɧɚɸɬɫɹ ɫ 802.3, ɨɬɧɨɫɹɬɫɹ ɢɦɟɧɧɨ ɤ ɧɟɦɭ. ɇɚɩɪɢɦɟɪ, 802.3z 
— ɷɬɨ GigabitEthernet ɱɟɪɟɡ ɜɨɥɨɤɨɧɧɨ-ɨɩɬɢɱɟɫɤɢɣ ɤɚɛɟɥɶ; 1 Ƚɛɢɬ/ɫ, ɚ 802.3af — ɷɬɨ 
ɷɥɟɤɬɪɨɩɢɬɚɧɢɟ ɱɟɪɟɡ Ethernet (PoE — Power over Ethernet). 
Ɍɚɤ ɤɚɤ ɫɚɦ ɩɪɨɬɨɤɨɥ Ethernet (ɩɪɢɞɭɦɚɧ ɜ 1973 ɝɨɞɭ), ɬɨ ɨɧ ɦɧɨɝɨ ɪɚɡ ɦɨɞɟɪɧɢɡɢɪɨɜɚɥɫɹ 
ɢ ɦɟɧɹɥ ɫɜɨɣ ɮɨɪɦɚɬ.  

 
 
1) ɉɪɟɚɦɛɭɥɚ. ɉɨɥɟ, ɢɫɩɨɥɶɡɭɟɦɨɟ ɞɥɹ ɭɤɚɡɚɧɢɹ ɧɚɱɚɥɚ ɤɚɞɪɚ. Ɍɨ ɟɫɬɶ, ɱɬɨɛɵ ɩɪɢɟɦɧɢɤ 
ɫɦɨɝ ɩɨɧɹɬɶ, ɝɞɟ ɧɚɱɚɥɨ ɧɨɜɨɝɨ ɤɚɞɪɚ. Ɋɚɧɶɲɟ, ɤɨɝɞɚ ɢɫɩɨɥɶɡɨɜɚɥɚɫɶ ɬɨɩɨɥɨɝɢɹ ɫ ɨɛɳɟɣ 
ɲɢɧɨɣ ɢ ɛɵɥɢ ɤɨɥɥɢɡɢɢ, ɩɪɟɚɦɛɭɥɚ ɩɨɦɨɝɚɥɚ ɩɪɟɞɨɬɜɪɚɳɚɬɶ ɤɨɥɥɢɡɢɢ.  
2) MAC-ɚɞɪɟɫ ɩɨɥɭɱɚɬɟɥɹ. ɉɨɥɟ, ɤɭɞɚ ɡɚɩɢɫɵɜɚɟɬɫɹ ɚɞɪɟɫ ɩɨɥɭɱɚɬɟɥɹ. 
3) MAC-ɚɞɪɟɫ ɨɬɩɪɚɜɢɬɟɥɹ. ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ ɫɸɞɚ ɡɚɩɢɫɵɜɚɟɬɫɹ ɚɞɪɟɫ ɨɬɩɪɚɜɢɬɟɥɹ. 
4) Ɍɢɩ (ɞɥɢɧɚ). Ɋɚɧɶɲɟ ɜ ɷɬɨɦ ɩɨɥɟ ɭɤɚɡɵɜɚɥɨɫɶ, ɤɚɤɨɦɭ ɜɵɲɟɫɬɨɹɳɟɦɭ ɩɪɨɬɨɤɨɥɭ 
ɩɟɪɟɞɚɟɬɫɹ ɞɚɧɧɵɣ ɤɚɞɪ, ɧɨ ɜ ɞɚɥɶɧɟɣɲɟɦ ɨɬ ɷɬɨɝɨ ɨɬɤɚɡɚɥɢɫɶ ɢ ɜɜɟɥɢ ɩɨɥɟ «Ⱦɥɢɧɚ». Ɉɧɨ 
ɭɤɚɡɵɜɚɟɬ ɞɥɢɧɭ ɩɨɥɹ ɞɚɧɧɵɯ, ɤɨɬɨɪɨɟ ɜɚɪɶɢɪɭɟɬɫɹ ɨɬ 46-1500 ɛɚɣɬ. 
5) ɉɨɥɟ SNAP/LLC + ɞɚɧɧɵɟ. Ʉɚɤ ɪɚɡ SNAP/LLC ɭɤɚɡɵɜɚɟɬ ɤɚɤɨɦɭ ɜɵɲɟɫɬɨɹɳɟɦɭ 
ɩɪɨɬɨɤɨɥɭ ɩɟɪɟɞɚɬɶ ɤɚɞɪ. Эɬɨ ɦɨɠɟɬ ɛɵɬɶ IP, IPX ɢ ɞɪɭɝɢɟ ɩɪɨɬɨɤɨɥɵ ɫɟɬɟɜɨɝɨ ɭɪɨɜɧɹ. 
Ɍɚɤɠɟ ɜ ɷɬɨɦ ɩɨɥɟ ɫɨɞɟɪɠɚɬɫɹ ɞɚɧɧɵɟ, ɩɨɥɭɱɟɧɧɵɟ ɫ ɜɵɫɲɢɯ ɭɪɨɜɧɟɣ. 
6) FCS (ɨɬ ɚɧɝɥ. Frame Check Sequence — ɤɨɧɬɪɨɥɶɧɚɹ ɫɭɦɦɚ ɤɚɞɪɚ). ɉɨɥɟ ɜ ɤɨɬɨɪɨɦ 
ɩɨɞɫɱɢɬɚɧɚ ɱɟɤ-ɫɭɦɦɚ. ɉɨ ɧɟɣ ɩɨɥɭɱɚɬɟɥɶ ɩɨɧɢɦɚɟɬ, ɩɨɛɢɥɫɹ ɤɚɞɪ ɢɥɢ ɧɟɬ. 
 
Пɟɪɟɯɨɞɢɦ ɤ ɫɟɬɟɜɨɦɭ ɭɪɨɜɧю. Ɋɚɡ ɦɵ ɝɨɜɨɪɢɦ ɨ ɫɟɬɟɜɨɦ ɭɪɨɜɧɟ, ɬɨ ɡɧɚɱɢɬ ɩɪɨɬɨɤɨɥ, 
ɪɚɛɨɬɚɸɳɢɣ ɧɚ ɷɬɨɦ ɭɪɨɜɧɟ, ɞɨɥɠɟɧ ɤɚɤɢɦ-ɬɨ ɨɛɪɚɡɨɦ ɭɦɟɬɶ ɩɟɪɟɞɚɜɚɬɶ ɞɚɧɧɵɟ ɢɡ 
ɨɞɧɨɣ ɤɚɧɚɥɶɧɨɣ ɫɪɟɞɵ ɜ ɞɪɭɝɭɸ. ɇɨ ɞɥɹ ɧɚɱɚɥɚ ɩɨɫɦɨɬɪɢɦ, ɱɬɨ ɷɬɨ ɡɚ ɩɪɨɬɨɤɨɥ ɢ ɢɡ ɱɟɝɨ 
ɨɧ ɫɨɫɬɨɢɬ. 
IP (ɨɬ аɧɝɥ. Internet Protocol). ɉɪɨɬɨɤɨɥ ɫɟɦɟɣɫɬɜɚ TCP/IP, ɤɨɬɨɪɵɣ ɛɵɥ ɪɚɡɪɚɛɨɬɚɧ ɜ 80-
ɯ ɝɨɞɚɯ. ɂɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɨɛɴɟɞɢɧɟɧɢɹ ɨɬɞɟɥɶɧɵɯ ɤɨɦɩɶɸɬɟɪɧɵɯ ɫɟɬɟɣ ɦɟɠɞɭ ɫɨɛɨɣ. 
Ɍɚɤɠɟ ɜɚɠɧɨɣ ɟɝɨ ɨɫɨɛɟɧɧɨɫɬɶɸ ɹɜɥɹɟɬɫɹ ɚɞɪɟɫɚɰɢɹ, ɤɨɬɨɪɭɸ ɧɚɡɵɜɚɸɬ IP-аɞɪɟɫаɰɢɟɣ. 
ɇɚ ɬɟɤɭɳɢɣ ɦɨɦɟɧɬ ɫɭɳɟɫɬɜɭɸɬ 2 ɜɟɪɫɢɢ ɩɪɨɬɨɤɨɥɚ: IPv4 ɢ IPv6. ɉɚɪɭ ɫɥɨɜ ɨ ɧɢɯ: 
1) IPv4. ɂɫɩɨɥɶɡɭɟɬ 32-ɛɢɬɧɵɟ ɚɞɪɟɫɚ, ɤɨɬɨɪɵɟ ɡɚɩɢɫɵɜɚɸɬɫɹ ɜ ɮɨɪɦɚɬɟ ɱɟɬɵɪɺɯ 
ɞɟɫɹɬɢɱɧɵɯ ɱɢɫɟɥ (ɨɬ 0 ɞɨ 255), ɪɚɡɞɟɥɺɧɧɵɯ ɬɨɱɤɚɦɢ. ɇɚɩɪɢɦɟɪ, ɚɞɪɟɫ 192.168.0.4. 
Ʉɚɠɞɨɟ ɱɢɫɥɨ ɪɚɡɞɟɥɟɧɧɨɟ ɬɨɱɤɚɦɢ ɧɚɡɵɜɚɸɬ ɨɤɬɟɬɨɦ. Эɬɨ ɫɚɦɚɹ ɩɨɩɭɥɹɪɧɚɹ ɜɟɪɫɢɹ ɧɚ 
ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ. 
2) IPv6. ɂɫɩɨɥɶɡɭɟɬ 128-ɛɢɬɧɵɟ ɚɞɪɟɫɚ, ɤɨɬɨɪɵɟ ɡɚɩɢɫɵɜɚɸɬɫɹ ɜ ɮɨɪɦɚɬɟ ɜɨɫɶɦɢ 
ɱɟɬɵɪɟɯɡɧɚɱɧɵɯ ɲɟɫɬɧɚɞɰɚɬɟɪɢɱɧɵɯ ɱɢɫɟɥ (ɨɬ 0 ɞɨ F). ɇɚɩɪɢɦɟɪ, ɚɞɪɟɫ 
2001:0db8:11a3:09d7:1f34:8a2e:07a0:765d. Ʉɚɠɞɨɟ ɱɢɫɥɨ ɪɚɡɞɟɥɟɧɧɨɟ ɬɨɱɤɚɦɢ ɧɚɡɵɜɚɸɬ 
ɯɟɤɫɬɟɬɨɦ. ɇɚ ɡɚɪɟ ɜɫɟɨɛɳɟɣ ɤɨɦɩɶɸɬɟɪɢɡɚɰɢɢ ɩɨɹɜɢɥɚɫɶ ɩɪɨɛɥɟɦɚ. ɋɬɚɥɢ 
ɡɚɤɚɧɱɢɜɚɬɶɫɹ IP-ɚɞɪɟɫɚ ɢ ɧɭɠɟɧ ɛɵɥ ɧɨɜɵɣ ɩɪɨɬɨɤɨɥ, ɤɨɬɨɪɵɣ ɫɦɨɝ ɛɵ ɨɛɟɫɩɟɱɢɬɶ 
ɛɨɥɶɲɟ ɚɞɪɟɫɨɜ. Ɍɚɤ ɢ ɩɨɹɜɢɥɫɹ ɜ 1996 ɝɨɞɭ ɩɪɨɬɨɤɨɥ IPv6. ɇɨ ɛɥɚɝɨɞɚɪɹ ɬɟɯɧɨɥɨɝɢɢ 



NAT, ɤɨɬɨɪɚɹ ɛɭɞɟɬ ɪɚɫɫɦɨɬɪɟɧɚ ɩɨɡɠɟ, ɛɵɥɚ ɱɚɫɬɢɱɧɚ ɪɟɲɟɧɚ ɩɪɨɛɥɟɦɚ ɧɟɯɜɚɬɤɢ 
ɚɞɪɟɫɨɜ, ɢ, ɜ ɫɜɹɡɢ ɫ ɷɬɢɦ, ɜɧɟɞɪɟɧɢɟ IPv6 ɡɚɬɹɧɭɥɨɫɶ ɩɨ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ. 
Ⱦɭɦɚɸ ɩɨɧɹɬɧɨ, ɱɬɨ ɨɛɟ ɜɟɪɫɢɢ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɨɞɧɢɯ ɢ ɬɟɯ ɠɟ ɰɟɥɟɣ.  
ɂɬɚɤ, ɩɪɨɬɨɤɨɥ IP ɪɚɛɨɬɚɟɬ ɫ ɛɥɨɤɨɦ ɢɧɮɨɪɦɚɰɢɢ, ɤɨɬɨɪɵɣ ɩɪɢɧɹɬɨ ɧɚɡɵɜɚɬɶ IP-ɩɚɤɟɬ.  
 
Ɉɫɬɚɥɫɹ ɩɨɫɥɟɞɧɢɣ ɭɪɨɜɟɧɶ ɢɡ ɫɬɟɤɚ TCP/IP. Эɬɨ ɬɪаɧɫɩɨɪɬɧɵɣ ɭɪɨɜɟɧɶ. ɉɚɪɭ ɫɥɨɜ ɨ 
ɧɟɦ. Ɉɧ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɞɨɫɬɚɜɤɢ ɞɚɧɧɵɯ ɨɩɪɟɞɟɥɟɧɧɨɦɭ ɩɪɢɥɨɠɟɧɢɸ, ɤɨɬɨɪɨɟ ɨɧ 
ɨɩɪɟɞɟɥɹɟɬ ɩɨ ɧɨɦɟɪɭ ɩɨɪɬɚ. В ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɪɨɬɨɤɨɥɚ, ɨɧ ɜɵɩɨɥɧɹɟɬ ɪɚɡɧɵɟ ɡɚɞɚɱɢ. 
2 ɫɚɦɵɯ ɢɡɜɟɫɬɧɵɯ ɩɪɨɬɨɤɨɥɚ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɭɪɨɜɧɹ — ɷɬɨ UDP ɢ TCP. ɉɨɝɨɜɨɪɢɦ ɨ 
ɤɚɠɞɨɦ ɢɡ ɧɢɯ ɩɨɞɪɨɛɧɟɟ, ɢ ɧɚɱɧɭ ɫ UDP, ɜ ɫɢɥɭ ɟɝɨ ɩɪɨɫɬɨɬɵ. ɇɭ ɢ ɩɨ ɬɪɚɞɢɰɢɢ 
ɩɨɤɚɡɵɜɚɸ, ɢɡ ɱɟɝɨ ɨɧ ɫɨɫɬɨɢɬ. 

 
 

Ʉɚɤ ɜɢɞɢɬɟ, ɭ ɧɟɝɨ ɧɟ ɬɚɤ ɦɧɨɝɨ ɩɨɥɟɣ. ȿɝɨ ɡɚɞɚɱɢ — ɷɬɨ ɧɭɦɟɪɚɰɢɹ ɩɨɪɬɨɜ ɢ ɩɪɨɜɟɪɹɬɶ 
ɩɨɛɢɥɫɹ ɤɚɞɪ ɢɥɢ ɧɟɬ. ɉɪɨɬɨɤɨɥ ɩɪɨɫɬɨɣ ɢ ɧɟ ɬɪɟɛɨɜɚɬɟɥɶɧɵɣ ɤ ɪɟɫɭɪɫɚɦ. Ɉɞɧɚɤɨ ɨɧ ɧɟ 
ɦɨɠɟɬ ɨɛɟɫɩɟɱɢɜɚɬɶ ɤɨɧɬɪɨɥɶ ɞɨɫɬɚɜɤɢ ɢ ɩɨɜɬɨɪɧɨ ɡɚɩɪɚɲɢɜɚɬɶ ɩɨɛɢɬɵɟ ɤɭɫɤɢ 
ɢɧɮɨɪɦɚɰɢɢ. ɂɡ ɢɡɜɟɫɬɧɵɯ ɫɟɪɜɢɫɨɜ, ɤɨɬɨɪɵɟ ɪɚɛɨɬɚɸɬ ɫ ɷɬɢɦ ɩɪɨɬɨɤɨɥɨɦ — ɷɬɨ DHCP, 
TFTP. 
ɉɟɪɟɯɨɞɢɦ ɤ ɛɨɥɟɟ ɫɥɨɠɧɨɦɭ ɩɪɨɬɨɤɨɥɭ. Вɫɬɪɟɱɚɟɦ ɩɪɨɬɨɤɨɥ TCP.  

 
1) ɉɨɪɬ ɢɫɬɨɱɧɢɤɚ ɢ ɩɨɪɬ ɧɚɡɧɚɱɟɧɢɹ. ȼɵɩɨɥɧɹɸɬ ɬɟ ɠɟ ɪɨɥɢ, ɱɬɨ ɢ ɜ UDP, ɚ ɢɦɟɧɧɨ 
ɧɭɦɟɪɚɰɢɹ ɩɨɪɬɨɜ. 
2) ɉɨɪɹɞɤɨɜɵɣ ɧɨɦɟɪ. ɇɨɦɟɪ, ɤɨɬɨɪɵɣ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɧɚ ɞɪɭɝɨɣ ɫɬɨɪɨɧɟ 
ɛɵɥɨ ɩɨɧɹɬɧɨ ɤɚɤɨɣ ɷɬɨɬ ɫɟɝɦɟɧɬ ɩɨ ɫɱɟɬɭ. 
3) ɇɨɦɟɪ ɩɨɞɬɜɟɪɠɞɟɧɢɹ. Эɬɨ ɩɨɥɟ ɢɫɩɨɥɶɡɭɟɬɫɹ, ɤɨɝɞɚ ɨɠɢɞɚɟɬɫɹ ɞɨɫɬɚɜɤɚ ɢɥɢ 
ɩɨɞɬɜɟɪɠɞɚɟɬɫɹ ɞɨɫɬɚɜɤɚ. Ⱦɥɹ ɷɬɨɝɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɚɪɚɦɟɬɪ ACK. 
4) Ⱦɥɢɧɚ ɡɚɝɨɥɨɜɤɚ. ɂɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɩɨɧɹɬɶ ɤɚɤɨɣ ɪɚɡɦɟɪ ɭ TCP-ɡɚɝɨɥɨɜɤɚ 
(ɷɬɨ ɜɫɟ ɩɨɥɹ ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɧɚ ɤɚɪɬɢɧɤɟ ɜɵɲɟ, ɤɪɨɦɟ ɩɨɥɹ ɞɚɧɧɵɯ), ɚ ɤɚɤɨɣ ɭ ɞɚɧɧɵɯ. 
5) Ɂɚɪɟɡɟɪɜɢɪɨɜɚɧɧɵɣ ɮɥɚɝ. Ɂɧɚɱɟɧɢɟ ɷɬɨɝɨ ɩɨɥɹ ɞɨɥɠɧɨ ɭɫɬɚɧɚɜɥɢɜɚɬɶɫɹ ɜ ɧɨɥɶ. Ɉɧɨ 
ɡɚɪɟɡɟɪɜɢɪɨɜɚɧɨ ɩɨɞ ɫɩɟɰɢɚɥɶɧɵɟ ɧɭɠɞɵ. ɇɚɩɪɢɦɟɪ, ɱɬɨɛɵ ɫɨɨɛɳɢɬɶ ɨ ɩɟɪɟɝɪɭɡɤɚɯ ɜ 
ɫɟɬɢ. 
6) Ɏɥɚɝɢ. ȼ ɷɬɨ ɩɨɥɟ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɫɩɟɰɢɚɥɶɧɵɟ ɛɢɬɵ ɞɥɹ ɭɫɬɚɧɨɜɥɟɧɢɹ ɢɥɢ ɪɚɡɪɵɜɚ 
ɫɟɫɫɢɢ. 
7) Ɋɚɡɦɟɪ ɨɤɧɚ. ɉɨɥɟ, ɭɤɚɡɵɜɚɸɳɟɟ, ɧɚ ɫɤɨɥɶɤɨ ɫɟɝɦɟɧɬɨɜ ɬɪɟɛɨɜɚɬɶ ɩɨɞɬɜɟɪɠɞɟɧɢɹ. 
ɇɚɜɟɪɧɨɟ, ɤɚɠɞɵɣ ɢɡ ɜɚɫ ɧɚɛɥɸɞɚɥ ɬɚɤɭɸ ɤɚɪɬɢɧɭ. ȼɵ ɫɤɚɱɢɜɚɟɬɟ ɤɚɤɨɣ-ɬɨ ɮɚɣɥ ɢ ɜɢɞɢɬɟ 
ɫɤɨɪɨɫɬɶ ɢ ɜɪɟɦɹ ɫɤɚɱɢɜɚɧɢɹ. ɂ ɬɭɬ ɫɧɚɱɚɥɚ ɨɧ ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɨɫɬɚɥɨɫɶ 30 ɦɢɧɭɬ, ɚ ɱɟɪɟɡ 
2-3 ɫɟɤɭɧɞɵ ɭɠɟ 20 ɦɢɧɭɬ. ȿɳɟ ɫɩɭɫɬɹ ɫɟɤɭɧɞ 5, ɩɨɤɚɡɵɜɚɟɬ 10 ɦɢɧɭɬ ɢ ɬɚɤ ɞɚɥɟɟ. Эɬɨ ɢ 
ɟɫɬɶ ɪɚɡɦɟɪ ɨɤɧɚ. ɋɧɚɱɚɥɚ ɪɚɡɦɟɪ ɨɤɧɚ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɩɨɥɭɱɚɬɶ 
ɛɨɥɶɲɟ ɩɨɞɬɜɟɪɠɞɟɧɢɣ ɨ ɤɚɠɞɨɦ ɨɬɩɪɚɜɥɟɧɧɨɦ ɫɟɝɦɟɧɬɟ. Ⱦɚɥɟɟ ɜɫɟ ɢɞɟɬ ɯɨɪɨɲɨ ɢ ɫɟɬɶ 
ɧɟ ɫɛɨɢɬ. Ɋɚɡɦɟɪ ɨɤɧɚ ɦɟɧɹɟɬɫɹ ɢ ɩɟɪɟɞɚɟɬɫɹ ɛɨɥɶɲɟ ɫɟɝɦɟɧɬɨɜ ɢ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɬɪɟɛɭɹ 
ɦɟɧɶɲɟ ɨɬɱɟɬɨɜ ɨ ɞɨɫɬɚɜɤɟ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɫɤɚɱɢɜɚɧɢɟ ɜɵɩɨɥɧɹɟɬɫɹ ɛɵɫɬɪɟɟ. Ʉɚɤ ɬɨɥɶɤɨ 



ɫɟɬɶ ɞɚɫɬ ɤɪɚɬɤɢɣ ɫɛɨɣ, ɢ ɤɚɤɨɣ ɬɨ ɫɟɝɦɟɧɬ ɩɪɢɞɟɬ ɩɨɛɢɬɵɦ, ɬɨ ɪɚɡɦɟɪ ɨɩɹɬɶ ɢɡɦɟɧɢɬɫɹ ɢ 
ɩɨɬɪɟɛɭɟɬɫɹ ɛɨɥɶɲɟ ɨɬɱɟɬɨɜ ɨ ɞɨɫɬɚɜɤɟ. ȼ ɷɬɨɦ ɫɭɬɶ ɞɚɧɧɨɝɨ ɩɨɥɹ. 
8) Ʉɨɧɬɪɨɥɶɧɚɹ ɫɭɦɦɚ TCP. ɉɪɨɜɟɪɤɚ ɰɟɥɨɫɬɧɨɫɬɢ TCP-ɫɟɝɦɟɧɬɚ. 
9) ɍɤɚɡɚɬɟɥɶ ɜɚɠɧɨɫɬɢ. Эɬɨ ɫɦɟɳɟɧɢɟ ɩɨɫɥɟɞɧɟɝɨ ɨɤɬɟɬɚ ɜɚɠɧɵɯ ɞɚɧɧɵɯ ɨɬɧɨɫɢɬɟɥɶɧɨ 
SEQ ɞɥɹ ɩɚɤɟɬɨɜ ɫ ɭɫɬɚɧɨɜɥɟɧɧɵɦ ɮɥɚɝɨɦ URG. ȼ ɠɢɡɧɢ ɩɪɢɦɟɧɹɟɬɫɹ, ɤɨɝɞɚ ɧɟɨɛɯɨɞɢɦɨ 
ɨɫɭɳɟɫɬɜɢɬɶ ɤɨɧɬɪɨɥɶ ɩɨɬɨɤɚ ɢɥɢ ɫɨɫɬɨɹɧɢɹ ɩɪɨɬɨɤɨɥɚ ɜɟɪɯɧɟɝɨ ɭɪɨɜɧɹ ɫɨ ɫɬɨɪɨɧɵ 
ɩɟɪɟɞɚɸɳɟɝɨ ɚɝɟɧɬɚ (ɧɚɩɪɢɦɟɪ, ɟɫɥɢ ɩɪɢɧɢɦɚɸɳɢɣ ɚɝɟɧɬ ɦɨɠɟɬ ɤɨɫɜɟɧɧɨ 
ɫɢɝɧɚɥɢɡɢɪɨɜɚɬɶ ɩɟɪɟɞɚɸɳɟɦɭ, ɱɬɨ ɧɟ ɫɩɪɚɜɥɹɟɬɫɹ ɫ ɩɨɬɨɤɨɦ ɞɚɧɧɵɯ). 
10) Ɉɩɰɢɢ. ɂɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɤɚɤɢɯ ɧɢɛɭɞɶ ɪɚɫɲɢɪɟɧɧɵɯ ɢɥɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ 
ɩɚɪɚɦɟɬɪɨɜ.  
11) Ⱦɚɧɧɵɟ. ɉɪɚɤɬɢɱɟɫɤɢ ɬɨɠɟ ɫɚɦɨɟ, ɱɬɨ ɢ ɜ ɩɪɨɬɨɤɨɥɟ UDP. Ɂɞɟɫɶ ɢɧɤɚɩɫɭɥɢɪɨɜɚɧɵ 
ɞɚɧɧɵɟ ɫ ɜɵɲɟɫɬɨɹɳɟɝɨ ɭɪɨɜɧɹ. 
 

Ɂɚɞɚɧɢɟ: 

 

1) Ɉɬɤɪɵɬɶ Cisco Packet Tracer. 
2) ɋɨɛɪɚɬɶ ɫɯɟɦɭ: 

 
Cɦɨɞɟɥɢɪɭɣɬɟ ɬɚɤɭɸ ɫɢɬɭɚɰɢɸ: ɉɟɪɜɭɸ ɫɟɬɶ, ɫɨɫɬɨɹɳɭɸ ɢɡ 4-ɯ ɤɨɦɩɶɸɬɟɪɨɜ ɢ 
ɤɨɦɦɭɬɚɬɨɪɚ, ɤɨɬɨɪɵɣ ɨɛɴɟɞɢɧɹɟɬ ɷɬɢ ɤɨɦɩɶɸɬɟɪɵ. ɂ 2-ɭɸ ɫɟɬɶ, ɫɨɫɬɨɹɳɭɸ ɢɡ 
ɞɜɭɯ ɤɨɦɩɶɸɬɟɪɨɜ ɢ ɤɨɦɦɭɬɚɬɨɪɚ. Ɉɛɴɟɞɢɧɹɟɬ ɷɬɢ 2 ɫɟɬɢ ɦɚɪɲɪɭɬɢɡɚɬɨɪ. Ɂɚɞɚɣɬɟ 
ɫɜɨɸ Ip –ɚɞɪɟɫɚɰɢɸ ɞɥɹ ɷɬɢɯ ɫɟɬɟɣ.  

3) ɉɪɨɜɟɪɶɬɟ ɞɨɫɬɭɩɧɨɫɬɶ ɭɡɥɨɜ ɤɨɦɚɧɞɨɣ ping, ɤɨɬɨɪɵɟ ɥɟɠɚɬ ɜ 1-ɨɣ ɫɟɬɢ.  
Ʉɚɤ ɬɨɥɶɤɨ ɧɚɠɦɟɬɟ ENTER, ɧɚ ɫɯɟɦɟ ɩɨɹɜɥɹɸɬɫɹ  ɤɨɧɜɟɪɬɵ. 
Ɉɞɢɧ ɢɡ ɧɢɯ ICMP, ɫ ɤɨɬɨɪɵɦ ɪɚɛɨɬɚɟɬ ɫɚɦɚ ɤɨɦɚɧɞɚ ping. Ɉɬɤɪɨɣɬɟ ɟɝɨ. 

( ) 

ɑɬɨ ɬɭɬ ɦɨɠɧɨ ɭɜɢɞɟɬɶ? (ɰɢɮɪɚ 4 ɜ ɜɟɪɯɧɟɦ ɥɟɜɨɦ ɭɝɥɭ ɞɚɧɧɵɯ IP, ɤɨɬɨɪɚɹ ɝɨɜɨɪɢɬ ɨ ɬɨɦ, ɱɬɨ 
ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɪɨɬɨɤɨɥ IPv4. ɂ 2 ɩɨɥɹ ɫ IP-ɚɞɪɟɫɨɦ ɢɫɬɨɱɧɢɤɚ ɢ ɧɚɡɧɚɱɟɧɢɹ (SRC:192.168.1.1 ɢ 
DST:192.168.1.4)) 

Ɍɭɬ ping ɫɬɚɥɤɢɜɚɟɬɫɹ ɫ ɩɪɨɛɥɟɦɨɣ. Ɉɧ ɧɟ ɡɧɚɟɬ MAC-ɚɞɪɟɫ ɩɨɥɭɱɚɬɟɥɹ. Ɍɨ ɟɫɬɶ, 
ɚɞɪɟɫ ɤɚɧɚɥɶɧɨɝɨ ɭɪɨɜɧɹ. Ⱦɥɹ ɷɬɨɝɨ ɨɧ ɢɫɩɨɥɶɡɭɟɬ ɩɪɨɬɨɤɨɥ ARP, ɤɨɬɨɪɵɣ ɫɦɨɠɟɬ 
ɨɩɪɨɫɢɬɶ ɭɱɚɫɬɧɢɤɨɜ ɫɟɬɢ ɢ ɭɡɧɚɬɶ MAC-ɚɞɪɟɫ. 



4) ɉɨɫɦɨɬɪɢɬɟ ɜɬɨɪɨɣ ɩɚɤɟɬ. ɑɬɨ ɬɭɬ ɦɨɠɧɨ ɭɜɢɞɟɬɶ? 

5) ɉɪɨɬɨɤɨɥ ARP ɨɩɪɚɲɢɜɚɟɬ ɜɫɟ ɯɨɫɬɵ ɜ ɥɨɤɚɥɶɧɨɣ ɫɟɬɢ. Ʉɚɤɢɟ ɨɬɜɟɬɹɬ ɧɚ ɧɟɝɨ? (1) 

https://habrahabr.ru/post/308636/ 

 

https://habrahabr.ru/post/308636/


ɉɪɚɤɬɢɱɟɫɤɨɟ ɡɚɧɹɬɢɟ № 5 
Ɍɟɯɧɨɥɨɝɢɢ ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ ɨɛɦɟɧɚ. Ɉɛɳɢɣ ɞɨɫɬɭɩ. ɋɟɬɟɜɵɟ ɞɢɫɤɢ. 

Ɍɟɨɪɟɬɢɱɟɫɤɢɟ ɫɜɟɞɟɧɢɹ 

Ɉɛɳɢɟ ɩɚɩɤɢ (shared folders) ɨɛɟɫɩɟɱɢɜɚɸɬ ɞɨɫɬɭɩ ɩɨɥɧɨɦɨɱɧɵɯ ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɫɟɬɢ ɤ 
ɮɚɣɥɨɜɵɦ ɪɟɫɭɪɫɚɦ.  

http://pandia.ru/text/78/408/18807.php 

Ɋɚɡɪɟɲɟɧɢɹ ɞɨɫɬɭɩɚ ɤ ɨɛɳɟɣ ɩɚɩɤɟ 
Ɉɛɳɚɹ ɩɚɩɤɚ ɦɨɠɟɬ ɫɨɞɟɪɠɚɬɶ ɩɪɢɥɨɠɟɧɢɹ, ɞɚɧɧɵɟ ɩɨɥɶɡɨɜɚɬɟɥɹ. Ʉɚɠɞɵɣ ɬɢɩ ɞɚɧɧɵɯ 
ɬɪɟɛɭɟɬ ɪɚɡɥɢɱɧɵɯ ɪɚɡɪɟɲɟɧɢɣ ɞɨɫɬɭɩɚ. 
ɉɨɫɤɨɥɶɤɭ ɪɚɡɪɟɲɟɧɢɹ ɞɨɫɬɭɩɚ ɩɪɢɦɟɧɹɸɬɫɹ ɤɨ ɜɫɟɣ ɨɛɳɟɣ ɩɚɩɤɟ, ɚ ɧɟ ɤ ɨɬɞɟɥɶɧɵɦ 
ɮɚɣɥɚɦ, ɨɧɢ ɩɪɟɞɨɫɬɚɜɥɹɸɬ ɦɟɧɟɟ ɢɡɛɢɪɚɬɟɥɶɧɭɸ ɡɚɳɢɬɭ, ɱɟɦ ɪɚɡɪɟɲɟɧɢɹ NTFS. 
Ɋɚɡɪɟɲɟɧɢɹ ɞɨɫɬɭɩɚ ɤ ɨɛɳɟɣ ɩɚɩɤɟ ɧɟ ɨɝɪɚɧɢɱɢɜɚɸɬ ɞɨɫɬɭɩ ɩɨɥɶɡɨɜɚɬɟɥɟɣ, ɪɚɛɨɬɚɸɳɢɯ 
ɧɚ ɤɨɦɩɶɸɬɟɪɟ, ɝɞɟ ɪɚɫɩɨɥɨɠɟɧɚ ɷɬɚ ɩɚɩɤɚ. Ɉɧɢ ɩɪɢɦɟɧɹɸɬɫɹ ɬɨɥɶɤɨ ɤ ɬɟɦ, ɤɬɨ 
ɨɛɪɚɳɚɟɬɫɹ ɤ ɩɚɩɤɟ ɩɨ ɫɟɬɢ. 
Ɋɚɡɪɟɲɟɧɢɹ ɞɨɫɬɭɩɚ ɤ ɨɛɳɟɣ ɩɚɩɤɟ — ɟɞɢɧɫɬɜɟɧɧɵɣ ɫɩɨɫɨɛ ɨɛɟɫɩɟɱɢɬɶ ɛɟɡɨɩɚɫɧɨɫɬɶ 
ɫɟɬɟɜɵɯ ɪɟɫɭɪɫɨɜ ɧɚ ɬɨɦɟ FAT. Ɋɚɡɪɟɲɟɧɢɹ NTFS ɧɚ ɬɨɦɚɯ FAT ɧɟɞɨɫɬɭɩɧɵ. 
ɉɨ ɭɦɨɥɱɚɧɢɸ ɝɪɭɩɩɚ Everyone (ȼɫɟ) ɩɨɥɭɱɚɟɬ ɪɚɡɪɟɲɟɧɢɟ Full Control(ɉɨɥɧɵɣ ɞɨɫɬɭɩ) 
ɞɥɹ ɜɫɟɯ ɧɨɜɵɯ ɨɛɳɢɯ ɩɚɩɨɤ. 
ȼ Windows Explorer (ɉɪɨɜɨɞɧɢɤ) ɨɛɳɭɸ ɩɚɩɤɭ ɥɟɝɤɨ ɭɡɧɚɬɶ ɩɨ ɡɧɚɱɤɭ 
 

 

Ɇɨɠɧɨ ɩɪɟɞɨɫɬɚɜɥɹɬɶ (ɨɬɦɟɧɹɬɶ) ɪɚɡɪɟɲɟɧɢɹ ɞɨɫɬɭɩɚ ɤ ɨɛɳɟɣ ɩɚɩɤɟ. Ɉɛɵɱɧɨ ɭɞɨɛɧɟɟ 
ɧɚɡɧɚɱɚɬɶ ɪɚɡɪɟɲɟɧɢɹ ɝɪɭɩɩɟ, ɱɟɦ ɨɬɞɟɥɶɧɵɦ ɩɨɥɶɡɨɜɚɬɟɥɹɦ. Ɉɬɦɟɧɹɬɶ ɠɟ ɪɚɡɪɟɲɟɧɢɹ 
ɫɥɟɞɭɟɬ, ɬɨɥɶɤɨ ɱɬɨɛɵ ɩɪɟɞɨɬɜɪɚɬɢɬɶ ɩɪɢɦɟɧɟɧɢɟ ɧɟɠɟɥɚɬɟɥɶɧɵɯ ɪɚɡɪɟɲɟɧɢɣ. Ɉɛɵɱɧɨ 
ɷɬɨ ɩɪɨɢɫɯɨɞɢɬ, ɤɨɝɞɚ ɜ ɩɨɥɧɨɦɨɱɧɭɸ ɝɪɭɩɩɭ ɜɤɥɸɱɟɧ ɩɨɥɶɡɨɜɚɬɟɥɶ, ɞɥɹ ɤɨɬɨɪɨɝɨ ɧɚɞɨ 
ɨɝɪɚɧɢɱɢɬɶ ɞɨɫɬɭɩ. ɑɬɨɛɵ ɡɚɩɪɟɬɢɬɶ ɜɫɟ ɜɢɞɵ ɞɨɫɬɭɩɚ ɤ ɨɛɳɟɣ ɩɚɩɤɟ, ɨɬɦɟɧɢɬɟ 
ɪɚɡɪɟɲɟɧɢɟ Full Control. 
ɉɪɢɦɟɧɟɧɢɟ ɪɚɡɪɟɲɟɧɢɣ ɞɨɫɬɭɩɚ ɤ ɨɛɳɟɣ ɩɚɩɤɟ 
ȼɢɞ ɞɨɫɬɭɩɚ ɤ ɨɛɳɟɣ ɩɚɩɤɟ ɡɚɜɢɫɢɬ ɨɬ ɪɚɡɪɟɲɟɧɢɣ, ɧɚɡɧɚɱɟɧɧɵɯ ɭɱɟɬɧɵɦ ɡɚɩɢɫɹɦ 
ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɢ ɝɪɭɩɩ. Ⱦɚɥɟɟ ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɩɨɫɥɟɞɫɬɜɢɹ ɩɪɢɦɟɧɟɧɢɹ ɪɚɡɧɵɯ 
ɪɚɡɪɟɲɟɧɢɣ. 
• ɇɟɫɤɨɥɶɤɨ ɪɚɡɪɟɲɟɧɢɣ ɫɨɜɦɟɳɚɸɬɫɹ. ɉɨɥɶɡɨɜɚɬɟɥɶ ɦɨɠɟɬ ɭɱɚɫɬɜɨɜɚɬɶ ɜ ɧɟɫɤɨɥɶɤɢɯ 
ɝɪɭɩɩɚɯ, ɤɚɠɞɚɹ ɢɡ ɤɨɬɨɪɵɯ ɢɦɟɟɬ ɪɚɡɧɵɟ ɪɚɡɪɟɲɟɧɢɹ ɫ ɪɚɡɧɵɦɢ ɭɪɨɜɧɹɦɢ ɞɨɫɬɭɩɚ ɤ 
ɨɛɳɟɣ ɩɚɩɤɟ. Ⱦɟɣɫɬɜɭɸɳɢɟ ɪɚɡɪɟɲɟɧɢɹ ɩɨɥɶɡɨɜɚɬɟɥɹ ɹɜɥɹɸɬɫɹ ɤɨɦɛɢɧɚɰɢɟɣ ɪɚɡɪɟɲɟɧɢɣ 
ɟɝɨ ɫɨɛɫɬɜɟɧɧɵɯ ɝɪɭɩɩɵ, ɱɥɟɧɨɦ ɤɨɬɨɪɨɣ ɨɧ ɹɜɥɹɟɬɫɹ. ɇɚɩɪɢɦɟɪ, ɢɦɟɹ ɪɚɡɪɟɲɟɧɢɟ Read 



(ɑɬɟɧɢɟ) ɢ, ɛɭɞɭɱɢ ɱɥɟɧɨɦ ɝɪɭɩɩɵ, ɫ ɪɚɡɪɟɲɟɧɢɟɦ Change (ɂɡɦɟɧɢɬɶ), ɩɨɥɶɡɨɜɚɬɟɥɶ ɛɭɞɟɬ 
ɨɛɥɚɞɚɬɶ ɪɚɡɪɟɲɟɧɢɟɦ Change, ɜɤɥɸɱɚɸɳɢɦ ɜ ɫɟɛɹ Read. 
• Ɂɚɩɪɟɬ ɩɪɢɨɪɢɬɟɬɧɟɟ ɪɚɡɪɟɲɟɧɢɹ. ȿɫɥɢ ɩɨɥɶɡɨɜɚɬɟɥɸ ɡɚɩɪɟɳɟɧ ɞɨɫɬɭɩ ɤ ɨɛɳɟɣ ɩɚɩɤɟ, 
ɨɧ ɧɟ ɛɭɞɟɬ ɢɦɟɬɶ ɟɝɨ, ɞɚɠɟ ɟɫɥɢ ɷɬɨ ɪɚɡɪɟɲɟɧɨ ɝɪɭɩɩɟ, ɤ ɤɨɬɨɪɨɣ ɨɧ ɩɪɢɧɚɞɥɟɠɢɬ. 
•  Ⱦɥɹ ɞɨɫɬɭɩɚ ɤ ɪɟɫɭɪɫɚɦ ɧɚ ɬɨɦɚɯ NTFS ɬɪɟɛɭɸɬɫɹ ɪɚɡɪɟɲɟɧɢɹ NTFS. Ɋɚɡɪɟɲɟɧɢɣ 
ɨɛɳɟɣ ɩɚɩɤɢ ɞɨɫɬɚɬɨɱɧɨ, ɱɬɨɛɵ ɩɨɥɭɱɢɬɶ ɞɨɫɬɭɩ ɤ ɪɟɫɭɪɫɚɦ ɧɚ ɬɨɦɟ FAT, ɧɨ ɧɟ ɧɚ ɬɨɦɟ 
NTFS. Ⱦɥɹ ɞɨɫɬɭɩɚ ɤ ɨɛɳɟɣ ɩɚɩɤɟ ɧɚ ɞɢɫɤɟ NTFS ɩɨɦɢɦɨ ɪɚɡɪɟɲɟɧɢɹ ɞɨɫɬɭɩɚ ɤ ɨɛɳɟɣ 
ɩɚɩɤɟ ɬɪɟɛɭɸɬɫɹ ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɪɚɡɪɟɲɟɧɢɹ NTFS ɞɥɹ ɤɚɠɞɨɝɨ ɨɛɳɟɝɨ ɮɚɣɥɚ ɢ 
ɩɚɩɤɢ. 
•  Ɉɛɳɢɣ ɞɨɫɬɭɩ ɤ ɫɤɨɩɢɪɨɜɚɧɧɵɦ ɢɥɢ ɩɟɪɟɦɟɳɟɧɧɵɦ ɩɚɩɤɚɦɢ ɩɪɟɤɪɚɳɚɟɬɫɹ. ɉɪɢ 
ɤɨɩɢɪɨɜɚɧɢɢ ɨɛɳɟɣ ɩɚɩɤɢ, ɨɛɳɢɦ ɨɫɬɚɧɟɬɫɹ ɨɪɢɝɢɧɚɥ, ɧɨ ɧɟ ɤɨɩɢɹ. ɉɟɪɟɦɟɳɟɧɧɚɹ ɩɚɩɤɚ 
ɩɟɪɟɫɬɚɟɬ ɛɵɬɶ ɨɛɳɟɣ. 
Ɉɫɧɨɜɧɵɟ ɩɪɚɜɢɥɚ ɧɚɡɧɚɱɟɧɢɹ ɪɚɡɪɟɲɟɧɢɣ ɧɚ ɞɨɫɬɭɩ ɤ ɨɛɳɟɣ ɩɚɩɤɟ 
Ɉɫɧɨɜɧɵɟ ɩɪɚɜɢɥɚ ɧɚɡɧɚɱɟɧɢɹ ɪɚɡɪɟɲɟɧɢɣ ɧɚ ɞɨɫɬɭɩ ɤ ɨɛɳɟɣ ɩɚɩɤɟ ɦɨɠɧɨ 
ɫɮɨɪɦɭɥɢɪɨɜɚɬɶ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ. 
•  Ɉɩɪɟɞɟɥɢɬɟ ɝɪɭɩɩɵ, ɤɨɬɨɪɵɦ ɧɟɨɛɯɨɞɢɦ ɞɨɫɬɭɩ ɤ ɞɚɧɧɨɦɭ ɪɟɫɭɪɫɭ ɢ ɬɪɟɛɭɟɦɵɣ 
ɭɪɨɜɟɧɶ ɞɨɫɬɭɩɚ.  
•  ɇɚɡɧɚɱɚɣɬɟ ɪɚɡɪɟɲɟɧɢɹ ɝɪɭɩɩɚɦ, ɚ ɧɟ ɨɬɞɟɥɶɧɵɦ ɭɱɟɬɧɵɦ ɡɚɩɢɫɹɦ ɩɨɥɶɡɨɜɚɬɟɥɟɣ. 
• ɇɚɡɧɚɱɚɣɬɟ ɞɥɹ ɪɟɫɭɪɫɚ ɦɚɤɫɢɦɚɥɶɧɨ ɫɬɪɨɝɢɟ ɪɚɡɪɟɲɟɧɢɹ, ɩɨɡɜɨɥɹɸɳɢɟ ɩɨɥɶɡɨɜɚɬɟɥɹɦ 
ɜɵɩɨɥɧɹɬɶ ɬɨɥɶɤɨ ɧɟɨɛɯɨɞɢɦɵɟ ɡɚɞɚɱɢ. ɇɚɩɪɢɦɟɪ, ɟɫɥɢ ɩɨɥɶɡɨɜɚɬɟɥɹɦ ɧɭɠɧɨ ɬɨɥɶɤɨ 
ɱɢɬɚɬɶ ɢɧɮɨɪɦɚɰɢɸ ɜ ɩɚɩɤɟ, ɚ ɧɟ ɭɞɚɥɹɬɶ ɢɥɢ ɫɨɡɞɚɜɚɬɶ ɜ ɧɟɣ ɮɚɣɥɵ, ɧɚɡɧɚɱɶɬɟ 
ɪɚɡɪɟɲɟɧɢɟ Read. 
•  ɉɚɩɤɢ ɫ ɨɞɢɧɚɤɨɜɵɦɢ ɬɪɟɛɨɜɚɧɢɹɦɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɨɥɠɧɵ ɩɪɢɧɚɞɥɟɠɚɬɶ ɨɞɧɨɣ ɩɚɩɤɟ. 
ɋɤɚɠɟɦ, ɟɫɥɢ ɩɨɥɶɡɨɜɚɬɟɥɹɦ ɬɪɟɛɭɟɬɫɹ ɪɚɡɪɟɲɟɧɢɟ Read ɞɥɹ ɧɟɫɤɨɥɶɤɢɯ ɩɚɩɨɤ 
ɩɪɢɥɨɠɟɧɢɹ, ɩɨɦɟɫɬɢɬɟ ɢɯ ɜ ɨɞɧɭ ɢ ɩɪɟɞɨɫɬɚɜɶɬɟ ɤ ɧɟɣ ɫɨɜɦɟɫɬɧɵɣ ɞɨɫɬɭɩ (ɜɦɟɫɬɨ 
ɩɪɟɞɨɫɬɚɜɥɟɧɢɹ ɞɨɫɬɭɩɚ ɞɥɹ ɤɚɠɞɨɣ ɩɚɩɤɢ ɜ ɨɬɞɟɥɶɧɨɫɬɢ). 

ɉɥɚɧɢɪɨɜɚɧɢɟ ɨɛɳɢɯ ɩɚɩɨɤ 

ɉɪɨɞɭɦɚɧɧɚɹ ɫɬɪɭɤɬɭɪɚ ɨɛɳɢɯ ɩɚɩɨɤ ɩɨɡɜɨɥɹɟɬ ɰɟɧɬɪɚɥɢɡɨɜɚɬɶ ɚɞɦɢɧɢɫɬɪɢɪɨɜɚɧɢɟ ɢ 
ɭɩɪɨɫɬɢɬɶ ɞɨɫɬɭɩ ɤ ɞɚɧɧɵɦ. Ɉɛɳɢɟ ɩɚɩɤɢ ɦɨɝɭɬ ɫɨɞɟɪɠɚɬɶ ɩɪɨɝɪɚɦɦɵ ɢ ɞɚɧɧɵɟ ɢ 
ɩɨɡɜɨɥɹɸɬ ɫɨɡɞɚɬɶ ɦɟɫɬɚ ɞɥɹ ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɨɝɨ ɯɪɚɧɟɧɢɹ ɩɨɥɶɡɨɜɚɬɟɥɹɦɢ ɫɜɨɢɯ ɞɚɧɧɵɯ. 
Ɉɛɳɢɟ ɩɚɩɤɢ ɩɪɨɝɪɚɦɦ ɩɪɢɦɟɧɹɸɬ ɞɥɹ ɫɟɪɜɟɪɧɵɯ ɩɪɢɥɨɠɟɧɢɣ, ɤ ɤɨɬɨɪɵɦ ɦɨɠɟɬ 
ɨɛɪɚɳɚɬɶɫɹ ɤɨɦɩɶɸɬɟɪ ɤɥɢɟɧɬɚ. Ƚɥɚɜɧɵɣ ɩɥɸɫ ɨɛɳɢɯ ɩɪɢɥɨɠɟɧɢɣ ɜ ɬɨɦ, ɱɬɨ ɜɚɦ ɧɟ 
ɧɭɠɧɨ ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɢ ɩɨɞɞɟɪɠɢɜɚɬɶ ɢɯ ɤɨɦɩɨɧɟɧɬɵ ɧɚ ɤɚɠɞɨɦ ɤɨɦɩɶɸɬɟɪɟ. ȼ ɬɨ ɜɪɟɦɹ 
ɤɚɤ ɮɚɣɥɵ ɩɪɨɝɪɚɦɦ ɞɥɹ ɩɪɢɥɨɠɟɧɢɣ ɦɨɝɭɬ ɯɪɚɧɢɬɶɫɹ ɧɚ ɫɟɪɜɟɪɟ, ɞɚɧɧɵɟ ɨ ɤɨɧɮɢɝɭɪɚɰɢɢ 
ɛɨɥɶɲɢɧɫɬɜɚ ɫɟɬɟɜɵɯ ɩɪɨɝɪɚɦɦ, ɤɚɤ ɩɪɚɜɢɥɨ, ɯɪɚɧɹɬɫɹ ɧɚ ɤɨɦɩɶɸɬɟɪɚɯ ɤɥɢɟɧɬɨɜ. ɋɩɨɫɨɛ 
ɨɬɤɪɵɬɢɹ ɞɨɫɬɭɩɚ ɤ ɩɚɩɤɚɦ ɩɪɨɝɪɚɦɦ ɜɨ ɦɧɨɝɨɦ ɡɚɜɢɫɢɬ ɨɬ ɤɨɧɤɪɟɬɧɨɝɨ ɩɪɢɥɨɠɟɧɢɹ, 
ɩɚɪɚɦɟɬɪɨɜ ɫɟɬɢ ɢ ɨɪɝɚɧɢɡɚɰɢɢ ɪɚɛɨɬɵ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ. 
•  ɋɨɡɞɚɜ ɨɞɧɭ ɩɚɩɤɭ ɢ ɪɚɡɦɟɫɬɢɜ ɜ ɧɟɣ ɜɫɟ ɜɚɲɢ ɩɪɨɝɪɚɦɦɵ, ɜɵ ɭɫɬɚɧɚɜɥɢɜɚɟɬɟ ɟɞɢɧɨɟ 
ɦɟɫɬɨ ɞɥɹ ɪɚɡɦɟɳɟɧɢɹ ɢ ɦɨɞɟɪɧɢɡɚɰɢɢ ɉɈ. 
•  ɇɚɡɧɚɱɶɬɟ ɝɪɭɩɩɟ Administrators (Ⱥɞɦɢɧɢɫɬɪɚɬɨɪɵ) ɪɚɡɪɟɲɟɧɢɟ Full Control (ɉɨɥɧɵɣ 
ɞɨɫɬɭɩ) ɞɥɹ ɩɚɩɤɢ ɩɪɨɝɪɚɦɦ, ɱɬɨɛɵ ɝɪɭɩɩɚ ɦɨɝɥɚ ɭɩɪɚɜɥɹɬɶ ɩɪɢɤɥɚɞɧɵɦ ɉɈ ɢ 
ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ ɪɚɡɪɟɲɟɧɢɹ ɩɨɥɶɡɨɜɚɬɟɥɟɣ. 
•  Ɉɬɦɟɧɢɬɟ ɪɚɡɪɟɲɟɧɢɟ Full Control ɞɥɹ ɝɪɭɩɩɵ Everyone (ȼɫɟ) ɢ ɧɚɡɧɚɱɶɬɟ ɪɚɡɪɟɲɟɧɢɟ 
Read (ɑɬɟɧɢɟ) ɞɥɹ ɝɪɭɩɩɵ Users (ɉɨɥɶɡɨɜɚɬɟɥɢ). Эɬɨ ɩɨɜɵɫɢɬ ɛɟɡɨɩɚɫɧɨɫɬɶ, ɬɚɤ ɤɚɤ 
ɝɪɭɩɩɚ Users ɜɤɥɸɱɚɟɬ ɬɨɥɶɤɨ ɫɨɡɞɚɧɧɵɟ ɜɚɦɢ ɭɱɟɬɧɵɟ ɡɚɩɢɫɢ, ɚ ɝɪɭɩɩɚ Everyone — 
ɥɸɛɨɝɨ, ɤɬɨ ɩɨɥɭɱɢɥ ɞɨɫɬɭɩ ɤ ɫɟɬɟɜɵɦ ɪɟɫɭɪɫɚɦ, ɜ ɬɨɦ ɱɢɫɥɟ ɭɱɟɬɧɭɸ ɡɚɩɢɫɶ 
Guest(Ƚɨɫɬɶ). 
Ⱦɥɹ ɨɛɦɟɧɚ ɩɨ ɫɟɬɢ ɪɚɛɨɱɢɦɢ ɢ ɨɛɳɢɦɢ ɞɚɧɧɵɦɢ ɫɥɭɠɚɬ ɩɚɩɤɢ ɞɚɧɧɵɯ. ɉɚɩɤɢ ɞɚɧɧɵɯ 
ɥɭɱɲɟ ɯɪɚɧɢɬɶ ɧɚ ɨɬɞɟɥɶɧɨɦ ɬɨɦɟ, ɝɞɟ ɧɟ ɭɫɬɚɧɨɜɥɟɧɚ Ɉɋ ɢɥɢ ɩɪɢɥɨɠɟɧɢɹ. Ɏɚɣɥɵ 
ɞɚɧɧɵɯ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɪɟɝɭɥɹɪɧɨ ɚɪɯɢɜɢɪɨɜɚɬɶ, ɢ ɟɫɥɢ ɨɧɢ ɛɭɞɭɬ ɯɪɚɧɢɬɶɫɹ ɧɚ ɨɬɞɟɥɶɧɨɦ 
ɬɨɦɟ, ɷɬɨɬ ɩɪɨɰɟɫɫ ɭɩɪɨɫɬɢɬɫɹ. Ʉɪɨɦɟ ɬɨɝɨ, ɬɨɦ ɫ ɩɚɩɤɚɦɢ ɞɚɧɧɵɯ ɧɟ ɛɭɞɟɬ ɡɚɬɪɨɧɭɬ, ɟɫɥɢ 
ɩɨɬɪɟɛɭɟɬɫɹ ɩɟɪɟɭɫɬɚɧɨɜɢɬɶ Ɉɋ. 



ɉɪɟɞɨɫɬɚɜɥɹɹ ɞɨɫɬɭɩ ɤ ɩɚɩɤɚɦ ɨɛɳɢɯ ɞɚɧɧɵɯ: ɢɫɩɨɥɶɡɭɣɬɟ ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɵɟ ɩɚɩɤɢ 
ɞɚɧɧɵɯ, ɱɬɨɛɵ ɛɵɥɨ ɥɟɝɱɟ ɢɯ ɚɪɯɢɜɢɪɨɜɚɬɶ; ɧɚɡɧɚɱɶɬɟ ɝɪɭɩɩɟ Users ɪɚɡɪɟɲɟɧɢɟ Change 
(ɢɡɦɟɧɟɧɢɟ)— ɷɬɨ ɨɛɟɫɩɟɱɢɬ ɩɨɥɶɡɨɜɚɬɟɥɹɦ ɟɞɢɧɨɟ ɨɛɳɟɞɨɫɬɭɩɧɨɟ ɦɟɫɬɨ ɞɥɹ ɯɪɚɧɟɧɢɹ 
ɞɚɧɧɵɯ, ɤɨɬɨɪɵɦɢ ɨɧɢ ɯɨɬɹɬ ɨɛɦɟɧɢɜɚɬɶɫɹ; ɩɨɥɶɡɨɜɚɬɟɥɢ ɬɚɤɠɟ ɫɦɨɝɭɬ ɩɨɥɭɱɚɬɶ ɞɨɫɬɭɩ ɤ 
ɩɚɩɤɚɦ, ɱɢɬɚɬɶ, ɫɨɡɞɚɜɚɬɶ ɢɥɢ ɢɡɦɟɧɹɬɶ ɜ ɧɢɯ ɮɚɣɥɵ. Ɉɬɤɪɵɜɚɹ ɞɨɫɬɭɩ ɤ ɩɚɩɤɟ ɪɚɛɨɱɢɯ 
ɮɚɣɥɨɜ, ɧɟɨɛɯɨɞɢɦɨ: ɧɚɡɧɚɱɢɬɶ ɝɪɭɩɩɟ (Ⱥɞɦɢɧɢɫɬɪɚɬɨɪɵ) ɪɚɡɪɟɲɟɧɢɟ (ɉɨɥɧɵɣ ɞɨɫɬɭɩ) 
ɞɥɹ ɝɥɚɜɧɨɣ ɩɚɩɤɢ ɞɚɧɧɵɯ, ɱɬɨɛɵ ɚɞɦɢɧɢɫɬɪɚɬɨɪɵ ɦɨɝɥɢ ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɨ ɜɵɩɨɥɧɹɬɶ ɟɟ 
ɨɛɫɥɭɠɢɜɚɧɢɟ; ɩɪɟɞɨɫɬɚɜɢɬɶ ɞɨɫɬɭɩ ɤ ɜɥɨɠɟɧɧɵɦ ɩɚɩɤɚɦ ɞɚɧɧɵɯ, ɡɚɞɚɜ ɪɚɡɪɟɲɟɧɢɟ 
(ɂɡɦɟɧɟɧɢɟ) ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɝɪɭɩɩɚɦ. 

Ɉɬɤɪɵɬɢɟ ɞɨɫɬɭɩɚ ɤ ɩɚɩɤɚɦ 

Ɉɬɤɪɵɬɶ ɞɨɫɬɭɩ ɤ ɪɟɫɭɪɫɚɦ ɦɨɠɧɨ, ɫɞɟɥɚɜ ɨɛɳɢɦɢ ɫɨɞɟɪɠɚɳɢɟ ɢɯ ɩɚɩɤɢ. Ⱦɥɹ ɷɬɨɝɨ ɜɵ 
ɞɨɥɠɧɵ ɛɵɬɶ ɱɥɟɧɨɦ ɨɞɧɨɣ ɢɥɢ ɧɟɫɤɨɥɶɤɢɯ ɝɪɭɩɩ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɨɥɢ ɤɨɦɩɶɸɬɟɪɚ, ɧɚ 
ɤɨɬɨɪɨɦ ɧɚɯɨɞɹɬɫɹ ɨɛɳɢɟ ɩɚɩɤɢ. Ⱦɨɫɬɭɩɨɦ ɤ ɩɚɩɤɟ ɢ ɟɟ ɫɨɞɟɪɠɢɦɨɦɭ ɦɨɠɧɨ ɭɩɪɚɜɥɹɬɶ, 
ɨɝɪɚɧɢɱɢɜɚɹ ɤɨɥɢɱɟɫɬɜɨ ɩɨɥɶɡɨɜɚɬɟɥɟɣ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɨɞɧɨɜɪɟɦɟɧɧɨ ɤ ɧɟɣ ɨɛɪɚɳɚɬɶɫɹ, ɢ 
ɧɚɡɧɚɱɚɹ ɪɚɡɪɟɲɟɧɢɹ ɨɬɞɟɥɶɧɵɦ ɩɨɥɶɡɨɜɚɬɟɥɹɦ ɢ ɝɪɭɩɩɚɦ. ȼɵ ɦɨɠɟɬɟ ɢɡɦɟɧɢɬɶ 
ɩɚɪɚɦɟɬɪɵ ɨɛɳɟɣ ɩɚɩɤɢ: ɡɚɤɪɵɬɶ ɤ ɧɟɣ ɞɨɫɬɭɩ, ɢɡɦɟɧɢɬɶ ɟɟ ɫɟɬɟɜɨɟ ɢɦɹ, ɚ ɬɚɤɠɟ 
ɪɚɡɪɟɲɟɧɢɹ ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɢ ɝɪɭɩɩ. 
Ɉɬɤɪɵɬɶ ɞɨɫɬɭɩ ɤ ɩɚɩɤɚɦ ɜɩɪɚɜɟ ɬɨɥɶɤɨ ɱɥɟɧɵ ɜɫɬɪɨɟɧɧɵɯ ɝɪɭɩɩ Administrators 
(Ⱥɞɦɢɧɢɫɬɪɚɬɨɪɵ) ɢ Power Users (Ɉɩɵɬɧɵɟ ɩɨɥɶɡɨɜɚɬɟɥɢ). Ʉɚɤɢɟ ɞɪɭɝɢɟ ɝɪɭɩɩɵ ɦɨɝɭɬ 
ɷɬɨ ɞɟɥɚɬɶ, ɢ ɧɚ ɤɚɤɢɯ ɦɚɲɢɧɚɯ, ɡɚɜɢɫɢɬ ɨɬ ɬɨɝɨ, ɜɯɨɞɹɬ ɨɧɢ ɜ ɪɚɛɨɱɭɸ ɝɪɭɩɩɭ ɢɥɢ ɞɨɦɟɧ, 
ɚ ɬɚɤɠɟ ɨɬ ɬɢɩɚ ɤɨɦɩɶɸɬɟɪɚ, ɯɪɚɧɹɳɟɝɨ ɨɛɳɢɟ ɩɚɩɤɢ. 
•  ȼ ɞɨɦɟɧɟ ɭɱɚɫɬɧɢɤɚɦ ɝɪɭɩɩ Administrators ɢ Server Operators (Ɉɩɟɪɚɬɨɪɵ ɫɟɪɜɟɪɚ) 
ɪɚɡɪɟɲɟɧɨ ɨɬɤɪɵɜɚɬɶ ɞɨɫɬɭɩ ɤ ɩɚɩɤɚɦ ɧɚ ɥɸɛɨɣ ɦɚɲɢɧɟ ɞɨɦɟɧɚ. Power Users ɦɨɝɭɬ 
ɨɬɤɪɵɬɶ ɞɨɫɬɭɩ ɤ ɩɚɩɤɚɦ ɬɨɥɶɤɨ ɧɚ ɢɡɨɥɢɪɨɜɚɧɧɨɦ ɫɟɪɜɟɪɟ ɢɥɢ ɤɨɦɩɶɸɬɟɪɟ Windows 
2000 Professional, ɝɞɟ ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧɚ ɷɬɚ ɝɪɭɩɩɚ. 
•  ȼ ɪɚɛɨɱɟɣ ɝɪɭɩɩɟ ɭɱɚɫɬɧɢɤɚɦ ɝɪɭɩɩ Administrators ɢ Power Users ɪɚɡɪɟɲɟɧɨ ɨɬɤɪɵɜɚɬɶ 
ɞɨɫɬɭɩ ɤ ɩɚɩɤɚɦ ɧɚ ɢɡɨɥɢɪɨɜɚɧɧɨɦ ɫɟɪɜɟɪɟ, ɝɞɟ ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧɚ ɷɬɚ ɝɪɭɩɩɚ. 
Ⱦɥɹ ɞɨɫɬɭɩɚ ɤ ɩɚɩɤɟ ɧɚ ɬɨɦɟ NTFS ɬɪɟɛɭɟɬɫɹ ɦɢɧɢɦɭɦ ɪɚɡɪɟɲɟɧɢɟ Read (ɑɬɟɧɢɟ). 
Windows  ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɨɬɤɪɵɜɚɟɬ ɞɨɫɬɭɩ ɤ ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɵɦ ɩɚɩɤɚɦ. Эɬɢ ɩɚɩɤɢ 
ɨɛɨɡɧɚɱɚɸɬɫɹ ɡɧɚɤɨɦ ɞɨɥɥɚɪɚ ($), ɤɨɬɨɪɵɣ ɫɤɪɵɜɚɟɬ ɨɛɳɢɟ ɩɚɩɤɢ ɨɬ ɩɨɥɶɡɨɜɚɬɟɥɟɣ, 
ɩɪɨɫɦɚɬɪɢɜɚɸɳɢɯ ɫɨɞɟɪɠɚɧɢɟ ɤɨɦɩɶɸɬɟɪɚ. Ʉɨɪɧɟɜɚɹ ɩɚɩɤɚ ɤɚɠɞɨɝɨ ɬɨɦɚ, ɫɢɫɬɟɦɧɚɹ 
ɩɚɩɤɚ ɢ ɦɟɫɬɨɩɨɥɨɠɟɧɢɟ ɞɪɚɣɜɟɪɨɜ ɩɪɢɧɬɟɪɨɜ — ɜɫɟ ɷɬɨ ɫɤɪɵɬɵɟ ɨɛɳɢɟ ɩɚɩɤɢ, ɤ 
ɤɨɬɨɪɵɦ ɦɨɠɧɨ ɩɨɥɭɱɢɬɶ ɞɨɫɬɭɩ ɩɨ ɫɟɬɢ 
ɉɟɪɟɱɟɧɶ ɫɤɪɵɬɵɯ ɨɛɳɢɯ ɩɚɩɨɤ ɧɟ ɨɝɪɚɧɢɱɢɜɚɟɬɫɹ ɬɟɦɢ, ɤɨɬɨɪɵɟ ɫɢɫɬɟɦɚ ɫɨɡɞɚɟɬ 
ɚɜɬɨɦɚɬɢɱɟɫɤɢ. Ɇɨɠɧɨ ɨɬɤɪɵɬɶ ɞɨɫɬɭɩ ɤ ɞɪɭɝɢɦ ɩɚɩɤɚɦ, ɚ ɟɫɥɢ ɞɨɛɚɜɢɬɶ ($) ɜ ɤɨɧɰɟ ɢɯ 
ɫɟɬɟɜɨɝɨ ɢɦɟɧɢ, ɤ ɧɟɣ ɫɦɨɝɭɬ ɨɛɪɚɬɢɬɶɫɹ ɬɨɥɶɤɨ ɩɨɥɶɡɨɜɚɬɟɥɢ, ɡɧɚɸɳɢɟ ɢɦɹ ɩɚɩɤɢ ɢ 
ɢɦɟɸɳɢɟ ɪɚɡɪɟɲɟɧɢɟ ɧɚ ɞɨɫɬɭɩ ɤ ɧɟɣ. 
 
Ɂɚɞɚɧɢɟ: 

1. ɇɚ ɞɢɫɤɟ C: ɫɨɡɞɚɬɶ ɩɚɩɤɭ ɫ ɜɚɲɟɣ ɮɚɦɢɥɢɟɣ ɢ ɩɨɦɟɫɬɢɬɶ ɜ ɧɟɺ 2 ɥɸɛɵɯ ɮɚɣɥɚ. 
2. ɇɚ ɞɢɫɤɟ C: ɡɚɞɚɬɶ ɨɛɳɢɣ ɞɨɫɬɭɩ ɞɥɹ ɜɚɲɟɣ ɩɚɩɤɢ. 
3. ɇɚɫɬɪɨɢɬɶ ɞɨɫɬɭɩ ɑɬɟɧɢɟ ɢ ɡɚɩɢɫɶ ɞɥɹ ɜɚɲɟɣ ɩɚɩɤɢ 
4. ɋɨɡɞɚɬɶ ɫɟɬɟɜɨɣ ɞɢɫɤ ɢɡ ɩɚɩɤɢ ɉɪɟɩɨɞɚɜɚɬɟɥɶ, ɪɚɫɩɨɥɨɠɟɧɧɨɣ ɧɚ ɉɄ Virtual. 

ɋɟɬɟɜɨɣ ɞɢɫɤ ɞɨɥɠɟɧ ɨɬɨɛɪɚɠɚɬɶɫɹ ɜ ɩɚɩɤɟ Ɇɨɣ ɤɨɦɩɶɸɬɟɪ. 
5. Ɉɬɤɥɸɱɢɬɟ ɫɟɬɟɜɨɣ ɞɢɫɤ ɉɪɟɩɨɞɚɜɚɬɟɥɶ. 
6. ɉɨɞɤɥɸɱɢɬɶ ɫɤɪɵɬɵɣ ɞɢɫɤ ɋ, ɤɨɬɨɪɵɣ ɧɚɯɨɞɢɬɫɹ ɧɚ ɫɨɫɟɞɧɟɦ ɤɨɦɩɶɸɬɟɪɟ ɫ 

ɩɨɦɨɳɶɸ ɤɨɦɚɧɞɵ net use. 

ɋɞɟɥɚɣɬɟ ɨɬɱɟɬ ɩɨ ɪɚɛɨɬɟ, ɜɤɥɸɱɢɜ ɬɭɞɚ ɫɤɪɢɧɲɨɬɵ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬɵ  

Ʉɨɧɬɪɨɥɶɧɵɟ ɜɨɩɪɨɫɵ 



1. Ʉɚɤ ɧɚɡɧɚɱɢɬɶ ɩɚɩɤɟ ɨɛɳɢɣ ɞɨɫɬɭɩ? Ʉɚɤ ɨɬɤɥɸɱɢɬɶ ɨɛɳɢɣ ɞɨɫɬɭɩ? 
2. ɑɬɨ ɬɚɤɨɟ ɫɟɬɟɜɨɣ ɞɢɫɤ ɢ ɤɚɤ ɟɝɨ ɩɨɞɤɥɸɱɢɬɶ.  
3. ȼ ɱɺɦ ɨɬɥɢɱɢɟ ɫɟɬɟɜɨɝɨ ɞɢɫɤɚ ɨɬ ɩɚɩɤɢ ɫ ɨɛɳɢɦ ɞɨɫɬɭɩɨɦ? 

 

 

 

 

 

 

 



ɉɪɚɤɬɢɱɟɫɤɨɟ ɡɚɧɹɬɢɟ № 6 
ɋɟɬɟɜɵɟ ɭɬɢɥɢɬɵ, ɨɬɫɥɟɠɢɜɚɸɳɢɟ ɩɪɨɯɨɠɞɟɧɢɟ ɫɟɬɟɜɨɝɨ ɬɪɚɮɢɤɚ. 

Ɍɟɨɪɟɬɢɱɟɫɤɢɟ ɫɜɟɞɟɧɢɹ. 
Ʉɨɦɚɧɞɚ PING Ʉɨɦɚɧɞɚ PING ɹɜɥɹɟɬɫɹ ɟɞɜɚ ɥɢ ɧɟ ɫɚɦɨɣ ɢɫɩɨɥɶɡɭɟɦɨɣ ɜ 

ɥɨɤɚɥɶɧɵɯ ɫɟɬɹɯ ɤɨɦɚɧɞɨɣ. Ɉɧɚ ɩɨɡɜɨɥɹɟɬ ɬɟɫɬɢɪɨɜɚɬɶ ɫɟɬɟɜɨɟ ɫɨɟɞɢɧɟɧɢɟ, ɩɨɥɭɱɚɹ 
ɢɮɨɪɦɚɰɢɸ ɨ ɪɚɡɥɢɱɧɵɯ ɟɝɨ ɚɫɩɟɤɬɚɯ. ɇɟɭɞɚɱɧɚɹ ɩɨɩɵɬɤɚ ɫɨɟɞɢɧɟɧɢɹ ɫ ɤɚɤɢɦ ɥɢɛɨ 
ɤɨɦɩɶɸɬɟɪɨɦ, ɢɥɢ ɨɲɢɛɤɚ ɩɨɥɭɱɟɧɢɹ ɞɨɫɬɭɩɚ ɤ ɨɛɳɢɦ ɮɚɣɥɚɦ ɢ ɩɚɩɤɚɦ, ɧɚɯɨɞɹɳɢɦɫɹ 
ɧɚ ɞɪɭɝɢɯ ɤɨɦɩɶɸɬɟɪɚɯ ɥɨɤɚɥɶɧɨɣ ɫɟɬɢ, ɦɨɠɟɬ ɛɵɬɶ ɜɵɡɜɚɧɚ ɬɟɦ, ɱɬɨ ɞɪɭɝɢɟ 
ɤɨɦɩɶɸɬɟɪɵ ɩɪɨɫɬɨ ɧɟ ɩɨɥɭɱɚɸɬ ɨɬɩɪɚɜɥɟɧɧɵɯ ɢɦ ɩɨ ɫɟɬɢ ɡɚɩɪɨɫɨɜ.  

ɉɨɫɥɟ ɜɜɟɞɟɧɢɹ ɜ ɤɨɦɚɧɞɧɨɣ ɫɬɪɨɤɟ ɢɦɟɧɢ ɤɨɦɚɧɞɵ, ɜ ɤɚɱɟɫɬɜɟ ɩɚɪɚɦɟɬɪɚ ɞɥɹ ɧɟɟ, 
ɭɤɚɡɵɜɚɟɬɫɹ ɚɞɪɟɫ ɩɨ ɤɨɬɨɪɨɦɭ ɛɭɞɭɬ ɧɚɩɪɚɜɥɹɬɶɫɹ ɫɩɟɰɢɚɥɶɧɵɟ ɷɯɨ-ɩɚɤɟɬɵ, ɷɬɨ ɦɨɠɟɬ 
ɛɵɬɶ IP-ɚɞɪɟɫ (ɪɢɫ. 1), ɢɥɢ ɫɢɦɜɨɥɶɧɨɟ ɢɦɹ ɤɨɦɩɶɸɬɟɪɚ. ɉɨɥɭɱɢɜ ɷɯɨ-ɡɚɩɪɨɫ, 
ɭɞɚɥɟɧɧɵɣ ɤɨɦɩɶɸɬɟɪ ɫɪɚɡɭ ɠɟ ɨɬɩɪɚɜɥɹɟɬ ɟɝɨ ɨɛɪɚɬɧɨ ɩɨ ɬɨɦɭ ɚɞɪɟɫɭ, ɨɬɤɭɞɚ ɨɧ 
ɩɪɢɲɟɥ, ɤɨɦɚɧɞɚ ping ɩɨɡɜɨɥɹɟɬ ɭɡɧɚɬɶ, ɩɪɢɲɥɢ ɥɢ ɨɛɪɚɬɧɨ ɩɨɫɥɚɧɧɵɟ ɡɚɩɪɨɫɵ, 
ɩɪɨɜɟɪɹɹ ɬɚɤɢɦ ɨɛɪɚɡɨɦ ɧɟ ɬɨɥɶɤɨ ɰɟɥɨɫɬɧɨɫɬɶ ɮɢɡɢɱɟɫɤɨɣ ɫɪɟɞɵ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ, ɧɨ 
ɢ ɤɨɪɪɟɤɬɧɭɸ ɨɛɪɚɛɨɬɤɭ ɢɧɮɨɪɦɚɰɢɢ ɧɚ ɜɫɟɯ ɨɫɬɚɥɶɧɵɯ ɫɟɦɢ ɭɪɨɜɧɹɯ ɦɨɞɟɥɢ OSI. ɉɪɢ 
ɭɫɩɟɲɧɨɦ ɜɨɡɜɪɚɳɟɧɢɢ ɡɚɩɪɨɫɨɜ ɦɨɠɧɨ ɛɵɬɶ ɭɜɟɪɟɧɧɵɦ ɜ ɬɨɦ, ɱɬɨ ɫɪɟɞɚ ɩɟɪɟɞɚɱɢ 
ɞɚɧɧɵɯ, ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ TCP/IP, ɚ ɬɚɤɠɟ ɜɫɟ ɭɫɬɪɨɣɫɬɜɚ (ɦɚɪɲɪɭɬɢɡɚɬɨɪɵ, 
ɩɨɜɬɨɪɢɬɟɥɢ ɢ ɞɪ.), ɜɫɬɪɟɬɢɜɲɢɟɫɹ ɧɚ ɩɭɬɢ ɦɟɠɞɭ ɞɜɭɦɹ ɤɨɦɩɶɸɬɟɪɚɦɢ, ɪɚɛɨɬɚɸɬ 
ɧɨɪɦɚɥɶɧɨ. ɇɟɨɛɯɨɞɢɦɨ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɞɚɠɟ ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɤɚɤɢɯ-ɥɢɛɨ 
ɧɟɢɫɩɪɚɜɧɨɫɬɟɣ ɧɚ ɩɭɬɢ ɦɟɠɞɭ ɞɜɭɦɹ ɤɨɦɩɶɸɬɟɪɚɦɢ, ɨɞɢɧ ɢɥɢ ɫɪɚɡɭ ɧɟɫɤɨɥɶɤɨ 
ɩɚɤɟɬɨɜ ɦɨɝɭɬ ɛɵɬɶ ɭɬɟɪɹɧɵ, ɤɚɤ ɩɪɚɜɢɥɨ, ɷɬɨ ɛɵɜɚɟɬ ɜ ɫɥɭɱɚɟ ɩɟɪɟɝɪɭɠɟɧɧɨɫɬɢ ɫɟɬɢ, ɚ 
ɬɚɤɠɟ ɫ ɬɟɦ, ɱɬɨ ɞɢɚɝɧɨɫɬɢɪɭɸɳɢɟ ɩɚɤɟɬɵ ɢɦɟɸɬ ɨɱɟɧɶ ɧɢɡɤɢɣ ɩɪɢɨɪɢɬɟɬ ɢ ɦɨɝɭɬ ɛɵɬɶ 
ɨɬɛɪɨɲɟɧɵ ɜ ɩɪɨɰɟɫɫɟ ɩɟɪɟɞɚɱɢ. ȿɫɥɢ ɯɨɬɹ ɛɵ ɨɞɢɧ ɢɡ ɩɨɫɥɚɧɧɵɯ ɩɚɤɟɬɨɜ ɜɟɪɧɟɬɫɹ, 
ɷɬɨ ɭɠɟ ɛɭɞɟɬ ɨɡɧɚɱɚɬɶ ɢɫɩɪɚɜɧɨɫɬɶ ɪɚɛɨɬɵ ɫɟɬɢ. ɉɨ-ɭɦɨɥɱɚɧɢɸ ɪɚɡɦɟɪ ɷɯɨ-ɩɚɤɟɬɚ 
ɫɨɫɬɚɜɥɹɟɬ 32 ɛɚɣɬɚ, ɩɨ ɭɤɚɡɚɧɧɨɦɭ ɚɞɪɟɫɭ ɧɚɩɪɚɜɥɹɸɬɫɹ ɷɯɨ-ɩɚɤɟɬɵ ɢ ɩɨɫɥɟ 
ɜɵɩɨɥɧɟɧɢɹ ɤɨɦɚɧɞɵ ɜɵɜɨɞɢɬɫɹ ɫɬɚɬɢɫɬɢɤɚ ɩɪɨɯɨɠɞɟɧɢɹ ɷɯɨ-ɩɚɤɟɬɨɜ ɩɨ ɫɟɬɢ.  

Ʉɨɦɚɧɞɚ TRACERT Эɬɚ ɤɨɦɚɧɞɚ ɩɨɞɨɛɧɚ ɤɨɦɚɧɞɟ PING, ɨɛɟ ɩɨɫɵɥɚɸɬ ɜ ɬɨɱɤɭ 
ɧɚɡɧɚɱɟɧɢɹ ɷɯɨ-ɩɚɤɟɬɵ ɢ ɡɚɬɟɦ ɨɠɢɞɚɸɬ ɢɯ ɜɨɡɜɪɚɳɟɧɢɹ. Ɉɬɥɢɱɢɟ ɩɚɤɟɬɨɜ ɤɨɦɚɧɞɵ 
TRACERT ɨɬ ɩɚɤɟɬɨɜ PING ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨ ɨɧɢ ɢɦɟɸɬ ɪɚɡɥɢɱɧɵɣ ɫɪɨɤ ɠɢɡɧɢ 
(Time to Live, TTL). Ʉɚɠɞɵɣ ɦɚɪɲɪɭɬɢɡɚɬɨɪ ɩɪɢ ɩɪɨɯɨɠɞɟɧɢɢ ɱɟɪɟɡ ɧɟɝɨ ɩɚɤɟɬɚ 
ɭɦɟɧɶɲɚɟɬ ɡɧɚɱɟɧɢɟ ɩɨɥɹ TTL ɜ ɧɟɦ ɧɚ ɟɞɢɧɢɰɭ. ɉɟɪɜɵɟ ɩɚɤɟɬɵ, ɨɬɩɪɚɜɥɹɟɦɵɟ 
ɤɨɦɚɧɞɨɣ TRACERT ɢɦɟɸɬ TTL=1, ɩɨɷɬɨɦɭ ɩɟɪɜɵɣ ɦɚɪɲɪɭɬɢɡɚɬɨɪ, ɩɨɥɭɱɢɜ ɬɚɤɨɣ 
ɩɚɤɟɬ ɢ ɭɦɟɧɶɲɢɜ ɧɚ ɟɞɢɧɢɰɭ ɩɨɥɟ TTL, ɨɛɧɚɪɭɠɢɜɚɟɬ, ɱɬɨ ɩɚɤɟɬ ɧɟ ɦɨɠɟɬ ɛɵɬɶ 
ɞɨɫɬɚɜɥɟɧ ɩɨ ɚɞɪɟɫɭ (ɩɚɤɟɬ ɫ TTL=0 ɧɟ ɩɟɪɟɞɚɟɬɫɹ ɦɚɪɲɪɭɬɢɡɚɬɨɪɨɦ) ɢ ɜɨɡɜɪɚɳɚɟɬ 
ɫɨɨɛɳɟɧɢɟ ɨɛ ɨɲɢɛɤɟ, ɫɨɞɟɪɠɚɳɟɟ IP-ɚɞɪɟɫ ɦɚɪɲɪɭɬɢɡɚɬɨɪɚ. ɉɨɥɭɱɢɜ ɷɬɨ ɫɨɨɛɳɟɧɢɟ, 
ɤɨɦɚɧɞɚ ɜɵɜɨɞɢɬ ɧɚ ɷɤɪɚɧ ɢɧɮɨɪɦɚɰɢɸ ɨɛ IP-ɚɞɪɟɫɟ ɦɚɪɲɪɭɬɢɡɚɬɨɪɚ ɢ ɨɬɩɪɚɜɥɹɟɬ ɩɨ 
ɩɪɟɠɧɟɦɭ ɚɞɪɟɫɭ ɷɯɨ-ɩɚɤɟɬ ɫ TTL=2. Ʉɨɥɢɱɟɫɬɜɨ ɦɚɪɲɪɭɬɢɡɚɬɨɪɨɜ, ɱɟɪɟɡ ɤɨɬɨɪɵɟ 
ɦɨɠɟɬ ɩɪɨɣɬɢ ɩɚɤɟɬ, ɛɭɞɟɬ ɤɚɠɞɵɣ ɪɚɡ ɭɜɟɥɢɱɢɜɚɬɶɫɹ ɧɚ ɟɞɢɧɢɰɭ ɞɨ ɬɟɯ ɩɨɪ, ɩɨɤɚ 
ɩɚɤɟɬ ɧɟ ɞɨɫɬɢɝɧɟɬ ɬɨɱɤɢ ɧɚɡɧɚɱɟɧɢɹ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɫ ɩɨɦɨɳɶɸ ɤɨɦɚɧɞɵ traceroute 
ɦɨɠɧɨ ɩɨɥɭɱɢɬɶ ɩɨɞɪɨɛɧɵɣ ɦɚɪɲɪɭɬ ɩɪɨɯɨɠɞɟɧɢɹ ɩɚɤɟɬɨɜ ɞɚɧɧɵɯ ɦɟɠɞɭ 
ɤɨɦɩɶɸɬɟɪɨɦ, ɧɚ ɤɨɬɨɪɨɦ ɛɵɥɚ ɡɚɩɭɳɟɧɚ tracert, ɢ ɥɸɛɵɦ ɭɞɚɥɟɧɧɵɦ ɤɨɦɩɶɸɬɟɪɨɦ 
ɫɟɬɢ. Эɬɨ ɞɟɥɚɟɬ tracert ɜɟɫɶɦɚ ɰɟɧɧɵɦ ɫɪɟɞɫɬɜɨɦ ɨɛɧɚɪɭɠɟɧɢɹ ɧɟɢɫɩɪɚɜɧɨɫɬɟɣ ɜ 
ɫɟɬɟɜɨɦ ɫɨɟɞɢɧɟɧɢɢ: ɜ ɫɥɭɱɚɟ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɩɪɨɛɥɟɦɵ ɫ ɩɨɞɤɥɸɱɟɧɢɟɦ ɤ Web-ɭɡɥɭ 
ɢɥɢ ɤ ɤɚɤɨɣ-ɧɢɛɭɞɶ ɞɪɭɝɨɣ ɫɥɭɠɛɟ Internet ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɭɱɚɫɬɨɤ, ɧɚ ɤɨɬɨɪɨɦ ɨɧɚ 
ɜɨɡɧɢɤɥɚ.  

ɍɬɢɥɢɬɚ NSLOOKUP ɍɬɢɥɢɬɚ nslookup (ɚɧɝɥ. name server lookup ɩɨɢɫɤ ɧɚ ɫɟɪɜɟɪɟ 
ɢɦɺɧ) — ɭɬɢɥɢɬɚ, ɩɪɟɞɨɫɬɚɜɥɹɸɳɚɹ ɩɨɥɶɡɨɜɚɬɟɥɸ ɢɧɬɟɪɮɟɣɫ ɤɨɦɚɧɞɧɨɣ ɫɬɪɨɤɢ ɞɥɹ 
ɨɛɪɚɳɟɧɢɹ ɤ ɫɢɫɬɟɦɟ DNS (ɩɪɨɳɟ ɝɨɜɨɪɹ, DNS-ɤɥɢɟɧɬ). ɉɨɡɜɨɥɹɟɬ ɡɚɞɚɜɚɬɶ ɪɚɡɥɢɱɧɵɟ 
ɬɢɩɵ ɡɚɩɪɨɫɨɜ ɢ ɡɚɩɪɚɲɢɜɚɬɶ ɩɪɨɢɡɜɨɥɶɧɨ ɭɤɚɡɵɜɚɟɦɵɟ ɫɟɪɜɟɪɚ.  

Ɂɚɞɚɧɢɟ 

ɂɫɩɨɥɶɡɭɹ ɫɟɬɟɜɵɟ ɭɬɢɥɢɬɵ PING, TRACEROUTE ɢ NSLOOKUP ɢɫɫɥɟɞɨɜɚɬɶ 
ɫɜɨɣɫɬɜɚ ɫɟɬɟɜɵɯ ɫɨɟɞɢɧɟɧɢɣ ɤɨɦɩɶɸɬɟɪɚ.  



ɉɨɪɹɞɨɤ ɜɵɩɨɥɧɟɧɢɹ ɡɚɞɚɧɢɹ. ɋ ɩɨɦɨɳɶɸ ɭɬɢɥɢɬɵ PING ɩɪɨɬɟɫɬɢɪɨɜɚɬɶ 
ɫɨɫɟɞɢɧɟɧɢɹ ɫ ɫɟɪɜɟɪɚɦɢ ɧɚɯɨɞɹɳɢɦɢɫɹ ɧɚ ɪɚɡɧɨɦ "ɪɚɫɫɬɨɹɧɢɢ" ɨɬ ɧɚɫ: ɜ ɪɨɫɫɢɣɫɤɨɦ 
ɫɟɝɦɟɧɬɟ ɂɧɬɟɪɧɟɬ, ɜ "ɦɢɪɨɜɨɦ" ɢɧɬɟɪɧɟɬɟ. ɋ ɩɨɦɨɳɶɸ ɭɬɢɥɢɬɵ TRACERT 
ɩɪɨɬɟɫɬɢɪɨɜɚɬɶ ɫɨɟɞɢɧɟɧɢɹ ɫ ɫɟɪɜɟɪɚɦɢ ɧɚɯɨɞɹɳɢɦɢɫɹ ɧɚ ɪɚɡɧɨɦ "ɪɚɫɫɬɨɹɧɢɢ" ɨɬ ɧɚɫ: 
ɜ ɪɨɫɫɢɣɫɤɨɦ ɫɟɝɦɟɧɬɟ ɂɧɬɟɪɧɟɬ, ɜ "ɦɢɪɨɜɨɦ" ɢɧɬɟɪɧɟɬɟ. ɋ ɩɨɦɨɳɶɸ ɭɬɢɥɢɬɵ 
NSLOOKUP ɨɩɪɟɞɟɥɢɬɶ IP-ɚɞɪɟɫɚ ɧɟɫɤɨɥɶɤɢɯ ɢɧɬɟɪɧɟɬ ɪɟɫɭɪɫɨɜ.  

ɉɨ ɢɬɨɝɚɦ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬɵ ɩɨɞɝɨɬɨɜɢɬɶ ɨɬɱɟɬ. 
 



ɉɪɚɤɬɢɱɟɫɤɨɟ ɡɚɧɹɬɢɟ № 7 
ɗɥɟɦɟɧɬɵ ɫɬɪɭɤɬɭɪɢɪɨɜɚɧɧɵɯ ɤɚɛɟɥɶɧɵɯ ɫɟɬɟɣ 

Ɍɟɨɪɟɬɢɱɟɫɤɢɟ ɫɜɟɞɟɧɢɹ 
ʿˀОʫКТИˀОʦʤʻИʫ ʿОʪˁИˁТʫʺЫ ˀʤʥОЧʫʧО ʺʫˁТʤ.  
Ɉɫɧɨɜɧɵɟ ɡɚɞɚɱɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ȼ ɩɪɨɰɟɫɫɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɩɨɞɫɢɫɬɟɦɵ ɪɚɛɨɱɟɝɨ 

ɦɟɫɬɚ ɪɟɲɚɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɨɫɧɨɜɧɵɟ ɡɚɞɚɱɢ: 
- ɜɵɛɢɪɚɟɬɫɹ ɤɨɧɮɢɝɭɪɚɰɢɹ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɪɨɡɟɬɤɢ ɬɢɩɢɱɧɨɝɨ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɨɝɨ 

ɪɚɛɨɱɟɝɨ ɦɟɫɬɚ ɢ ɟɟ ɤɨɧɫɬɪɭɤɬɢɜɧɨɟ ɢɫɩɨɥɧɟɧɢɟ; 
- ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɤɨɥɢɱɟɫɬɜɨ ɪɚɛɨɱɢɯ ɦɟɫɬ; 
 -ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɬɟɝɨɪɢɹ ɪɨɡɟɬɨɱɧɵɯ ɦɨɞɭɥɟɣ ɢ ɚɛɨɧɟɧɬɫɤɢɯ ɲɧɭɪɨɜ; 
  ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɨɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ ɚɛɨɧɟɧɬɫɤɢɯ ɲɧɭɪɨɜ ɢ ɢɯ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɩɨ 

ɞɥɢɧɚɦ. 
ɂɧɮɨɪɦɚɰɢɨɧɧɵɟ ɪɨɡɟɬɤɢ  
ɂɧɮɨɪɦɚɰɢɨɧɧɵɟ ɪɨɡɟɬɤɢ, ɹɜɥɹɸɳɢɟɫɹ ɫɨɫɬɚɜɧɨɣ ɱɚɫɬɶɸ ɫɬɚɰɢɨɧɚɪɧɨɣ ɥɢɧɢɢ 

ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɨɞɫɢɫɬɟɦɵ, ɫɥɭɠɚɬ ɞɥɹ ɩɨɞɤɥɸɱɟɧɢɹ ɚɤɬɢɜɧɨɝɨ ɬɟɪɦɢɧɚɥɶɧɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɪɚɛɨɱɢɯ ɦɟɫɬ ɤ ɋɄɋ ɚɛɨɧɟɧɬɫɤɢɦɢ ɲɧɭɪɚɦɢ. 

ɋɨɝɥɚɫɧɨ ɫɬɚɧɞɚɪɬɭ ISO/IEC 11801 ɨɞɧɚ ɢɧɮɨɪɦɚɰɢɨɧɧɚɹ ɪɨɡɟɬɤɚ ɫɨɞɟɪɠɢɬ 
ɦɢɧɢɦɭɦ ɞɜɚ ɦɨɞɭɥɹ Ʉɚɬɟɝɨɪɢɢ 5ɟ/6/7, ɨɞɢɧ ɢɡ ɤɨɬɨɪɵɯ ɦɨɠɟɬ ɛɵɬɶ ɡɚɦɟɧɟɧ ɧɚ 
ɨɩɬɢɱɟɫɤɢɣ ɪɚɡɴѐɦ. Ɍɚɤɚɹ ɂɊ ɞɨɥɠɧɚ ɨɛɫɥɭɠɢɜɚɬɶ ɩɪɢɦɟɪɧɨ 10 ɦ2 ɪɚɛɨɱɟɣ ɩɥɨɳɚɞɢ.  

Ʉɨɪɩɭɫɚ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɪɨɡɟɬɨɤ ɞɟɥɹɬɫɹ ɧɚ: ɜɧɟɲɧɢɟ ɢ ɜɧɭɬɪɟɧɧɢɟ.  
ȼɧɟɲɧɢɣ ɤɨɪɩɭɫ ɡɚɤɪɵɜɚɟɬ ɪɨɡɟɬɨɱɧɵɣ ɦɨɞɭɥɶ ɫɨ ɜɫɟɯ ɫɬɨɪɨɧ, ɚ ɜɧɭɬɪɟɧɧɢɣ 

ɜɵɩɨɥɧɟɧ ɜ ɜɢɞɟ ɞɟɤɨɪɚɬɢɜɧɨɣ ɥɢɰɟɜɨɣ ɩɚɧɟɥɢ ɢɥɢ ɢɧɨɝɨ ɦɨɧɬɚɠɧɨɝɨ ɨɫɧɨɜɚɧɢɹ ɢ 
ɨɫɬɚɜɥɹɟɬ ɨɬɤɪɵɬɨɣ ɡɚɞɧɸɸ (ɤɚɛɟɥɶɧɭɸ) ɱɚɫɬɶ ɪɨɡɟɬɨɱɧɨɝɨ ɦɨɞɭɥɹ.  

Ʉɨɪɩɭɫɚ ɜɧɭɬɪɟɧɧɟɣ ɪɨɡɟɬɤɢ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɧɚ ɲɬɚɬɧɨɟ ɩɨɫɚɞɨɱɧɨɟ ɦɟɫɬɨ ɫ 
ɩɨɦɨɳɶɸ ɡɚɳѐɥɨɤ.  

ɉɨɫɚɞɨɱɧɵɟ ɪɚɡɦɟɪɵ ɪɨɡɟɬɨɤ ɬɢɩɚ Mosaiɫ 45 ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɫɢɫɬɟɦɟ Mosaiɫ 45 
ɤɨɦɩɚɧɢɢ Legrand (22,5x45 ɦɦ).  

ɇɚɫɬɟɧɧɵɟ ɪɨɡɟɬɤɢ ɦɨɧɬɢɪɭɸɬɫɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɚ ɩɨɜɟɪɯɧɨɫɬɶ. 
Ɉɩɪɟɞɟɥɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ɦɨɞɭɥɟɣ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɪɨɡɟɬɨɤ 

 Ʉɨɥɢɱɟɫɬɜɨ ɦɨɞɭɥɟɣ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɪɨɡɟɬɨɤ ɡɚɜɢɫɢɬ ɨɬ ɫɯɟɦɵ ɩɨɫɬɪɨɟɧɢɹ 
ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɨɞɫɢɫɬɟɦɵ ɋɄɋ, ɜ ɬ.ɱ.  

- ɨɬ ɧɚɥɢɱɢɹ ɪɟɲɟɧɢɹ ɤɥɚɫɫɚ "ɜɨɥɨɤɧɨ ɞɨ ɪɚɛɨɱɟɝɨ ɦɟɫɬɚ"; 
- ɤɚɬɟɝɨɪɢɢ ɩɪɢɦɟɧɹɟɦɨɣ ɷɥɟɦɟɧɬɧɨɣ ɛɚɡɵ; 
- ɬɪɟɛɨɜɚɧɢɣ ɌɁ ɩɨ ɤɨɧɮɢɝɭɪɚɰɢɢ ɩɨɞɫɢɫɬɟɦɵ ɪɚɛɨɱɟɝɨ ɦɟɫɬɚ ɋɄɋ. 
 ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɧɨɪɦɚɦɢ ɋɚɧɉɢɇ, ɨɞɧɨ ɪɚɛɨɱɟɟ ɦɟɫɬɨ ɡɚɧɢɦɚɟɬ:  
- 4 ɤɜ. ɦ ɩɥɨɳɚɞɢ ɞɥɹ ɪɚɡɦɟɳɟɧɢɹ ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɜ ɨɮɢɫɧɵɯ ɡɞɚɧɢɹɯ;  
-  6 ɤɜ. ɦ ɩɥɨɳɚɞɢ ɜ ɄȻ ɢ ɢɧɵɯ ɚɧɚɥɨɝɢɱɧɵɯ ɩɨɦɟɳɟɧɢɹɯ; 
- ɜ ɫɥɭɱɚɟ ɨɬɤɪɵɬɵɯ ɨɮɢɫɨɜ ɨɠɢɞɚɟɦɚɹ ɩɥɨɬɧɨɫɬɶ ɪɚɛɨɱɢɯ ɦɟɫɬ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɧɚ 10 

%. 
 ɉɥɨɳɚɞɶ ɞɥɹ ɪɚɡɦɟɳɟɧɢɹ ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɫɜɹɡɚɧɚ ɫ ɪɚɛɨɱɢɦ ɤɨɷɮɮɢɰɢɟɧɬɨɦ 0,66 

(0,8 ɩɪɢ ɨɰɟɧɤɟ ɫɜɟɪɯɭ).  
ɉɪɢ ɪɚɫɱɟɬɟ ɱɢɫɥɚ ɪɚɛɨɱɢɯ ɦɟɫɬ ɪɟɡɭɥɶɬɚɬ ɜɫɟɝɞɚ ɨɤɪɭɝɥɹɟɬɫɹ ɞɨ ɛɥɢɠɚɣɲɟɝɨ ɰɟɥɨɝɨ 

ɫɜɟɪɯɭ. Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɟ ɪɨɡɟɬɤɢ ɨɛɟɫɩɟɱɢɜɚɸɬ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɭɸ ɝɢɛɤɨɫɬɶ ɢ 
ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɩɨɞɤɥɸɱɟɧɢɹ ɝɪɭɩɩɨɜɵɯ ɭɫɬɪɨɣɫɬɜ ɬɢɩɚ ɩɪɢɧɬɟɪɨɜ, ɫɤɚɧɟɪɨɜ ɢ ɬ.ɞ. 
Ⱦɚɧɧɵɣ ɪɚɫɱɟɬ ɜɵɩɨɥɧɹɟɬɫɹ ɞɥɹ ɤɚɠɞɨɝɨ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɨɝɨ ɩɨɦɟɳɟɧɢɹ. 

 ȼ ɬɢɩɨɜɨɣ ɤɨɧɮɢɝɭɪɚɰɢɢ ɤɚɛɟɥɶɧɨɣ ɫɢɫɬɟɦɵ ɤɨɥɢɱɟɫɬɜɨ ɪɨɡɟɬɨɱɧɵɯ ɦɨɞɭɥɟɣ ɜ ɞɜɚ 
ɪɚɡɚ ɩɪɟɜɵɲɚɟɬ ɤɨɥɢɱɟɫɬɜɨ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɯ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɪɨɡɟɬɨɤ. Ʉɚɬɟɝɨɪɢɹ 
ɪɨɡɟɬɨɱɧɵɯ ɦɨɞɭɥɟɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɬɟɝɨɪɢɟɣ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɨɞɫɢɫɬɟɦɵ.  

Ʉɨɧɫɬɪɭɤɬɢɜɧɨɟ ɢɫɩɨɥɧɟɧɢɟ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɨɣ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɪɨɡɟɬɤɢ ɡɚɜɢɫɢɬ ɨɬ 
ɫɩɨɫɨɛɚ ɟɟ ɦɨɧɬɚɠɚ ɧɚ ɪɚɛɨɱɟɦ ɦɟɫɬɟ (ɜ ɤɨɪɨɛ, ɧɚ ɤɨɪɨɛ, ɪɹɞɨɦ ɫ ɤɨɪɨɛɨɦ, ɜ ɫɬɟɧɭ ɢ 
ɬ.ɞ.). 

Ɋɚɫɱɟɬ ɚɛɨɧɟɧɬɫɤɢɯ ɲɧɭɪɨɜ  
Ɉɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ ɚɛɨɧɟɧɬɫɤɢɯ ɲɧɭɪɨɜ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɨɞɧɢɦ ɢɡ 

ɱɟɬɵɪɟɯ ɩɪɢɧɰɢɩɨɜ:  



- ɩɨ ɱɢɫɥɭ ɪɚɛɨɱɢɯ ɦɟɫɬ; 
  ɩɨ ɬɪɟɛɨɜɚɧɢɹɦ ɌɁ; 
- ɩɨ ɩɟɪɜɨɧɚɱɚɥɶɧɨɦɭ ɤɨɥɢɱɟɫɬɜɭ ɩɨɥɶɡɨɜɚɬɟɥɟɣ; 
- ɩɨ ɱɢɫɥɭ ɩɨɪɬɨɜ ɤɨɦɦɭɬɚɬɨɪɨɜ ɭɪɨɜɧɹ ɪɚɛɨɱɟɣ ɝɪɭɩɩɵ. 
Ɋɚɡɦɟɪ, ɧɚ ɤɨɬɨɪɵɣ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɨɛɴɟɦ ɩɨɫɬɚɜɤɢ, ɨɛɵɱɧɨ ɫɨɫɬɚɜɥɹɟɬ 10 % ɨɬ 

ɨɛɳɟɝɨ ɤɨɥɢɱɟɫɬɜɚ ɲɧɭɪɨɜ. ɍɱɢɬɵɜɚɸɬɫɹ ɬɨɥɶɤɨ ɲɧɭɪɵ ɞɥɹ ɩɨɞɤɥɸɱɟɧɢɹ ɪɚɛɨɱɢɯ 
ɫɬɚɧɰɢɣ. ȿɫɥɢ ɧɟ ɭɤɚɡɚɧɨ ɢɧɨɟ, ɬɨ ɲɧɭɪ ɞɥɹ ɩɨɞɤɥɸɱɟɧɢɹ ɨɛɵɱɧɨɝɨ ɚɧɚɥɨɝɨɜɨɝɨ ɢɥɢ 
ɰɢɮɪɨɜɨɝɨ ɬɟɥɟɮɨɧɧɨɝɨ ɚɩɩɚɪɚɬɚ ɫɱɢɬɚɟɬɫɹ ɜɯɨɞɹɳɢɦ ɜ ɤɨɦɩɥɟɤɬ ɟɝɨ ɩɨɫɬɚɜɤɢ.  

ɇɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɵ ɚɛɨɧɟɧɬɫɤɢɟ ɲɧɭɪɵ ɞɥɢɧɨɣ 3 ɦ. Ʉɚɬɟɝɨɪɢɹ ɢ ɜɢɞ 
ɢɫɩɨɥɧɟɧɢɹ ɚɛɨɧɟɧɬɫɤɨɝɨ ɲɧɭɪɚ ɩɨ ɷɤɪɚɧɢɪɭɸɳɢɦ ɩɨɤɪɵɬɢɹɦ ɫɨɜɩɚɞɚɟɬ ɫ 
ɚɧɚɥɨɝɢɱɧɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ ɫɚɦɨɣ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɨɞɫɢɫɬɟɦɵ. 

ɗɅȿɆȿɇɌɕ ɎɈɊɆɂɊɈȼȺɇɂə ɄȺȻȿɅɖɇɕɏ ɌɊȺɋɋ  
Ʉɚɧɚɥɵ ɞɥɹ ɩɪɨɤɥɚɞɤɢ ɤɚɛɟɥɟɣ ɋɄɋ - ɨɛɳɢɟ ɬɪɟɛɨɜɚɧɢɹ. ɉɪɢ ɪɟɚɥɢɡɚɰɢɢ 

ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɨɞɫɢɫɬɟɦɵ ɋɄɋ ɢɫɩɨɥɶɡɭɸɬɫɹ ɤɚɧɚɥɵ ɫɥɟɞɭɸɳɢɯ ɪɚɡɧɨɜɢɞɧɨɫɬɟɣ: 
 -Ʉɨɪɨɛɚ; 
 -Ʌɨɬɤɢ; 
-Ɂɚɤɥɚɞɧɵɟ ɬɪɭɛɵ. 
 ɉɪɢ ɪɟɚɥɢɡɚɰɢɢ ɩɨɞɫɢɫɬɟɦɵ ɜɧɭɬɪɟɧɧɢɯ ɦɚɝɢɫɬɪɚɥɟɣ ɋɄɋ ɧɚ ɩɟɪɟɯɨɞɚɯ ɱɟɪɟɡ 

ɩɟɪɟɤɪɵɬɢɹ ɢ ɫɬɟɧɵ ɢɫɩɨɥɶɡɭɸɬɫɹ ɤɚɧɚɥɵ ɫɥɟɞɭɸɳɢɯ ɪɚɡɧɨɜɢɞɧɨɫɬɟɣ:  
-ɋɥɨɬ; 
-Ɋɭɤɚɜ; 
-Ɂɚɤɥɚɞɧɚɹ ɬɪɭɛɚ. 
 Ʉɚɧɚɥɵ ɥɸɛɨɝɨ ɬɢɩɚ ɞɨɥɠɧɵ ɨɛɟɫɩɟɱɢɜɚɬɶ ɫɨɛɥɸɞɟɧɢɟ ɞɨɩɭɫɬɢɦɨɝɨ ɪɚɞɢɭɫɚ 

ɢɡɝɢɛɚ ɩɪɨɤɥɚɞɵɜɚɟɦɵɯ ɩɨ ɧɢɦ ɤɚɛɟɥɟɣ ɢ ɧɟ ɞɨɥɠɧɵ ɢɦɟɬɶ ɨɫɬɪɵɯ ɤɪɨɦɨɤ. 
 Ʉɚɛɟɥɶɧɵɟ ɥɨɬɤɢ ɧɟ ɞɨɥɠɧɵ ɩɨɜɪɟɠɞɚɬɶ ɨɛɨɥɨɱɤɭ ɩɪɨɤɥɚɞɵɜɚɟɦɵɯ ɤɚɛɟɥɟɣ. 

ȼɵɩɭɫɤɚɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɪɚɡɧɨɜɢɞɧɨɫɬɢ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɥɨɬɤɨɜ (ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɧɚɡɧɚɱɟɧɢɹ: 

 
ɉɪɨɳɟ ɜɫɟɝɨ ɜ ɦɨɧɬɚɠɟ — ɩɪɨɜɨɥɨɱɧɵɟ ɥɨɬɤɢ. Ɉɧɢ ɧɟ ɬɪɟɛɭɸɬ ɫɩɟɰɢɚɥɶɧɵɯ 

ɚɤɫɟɫɫɭɚɪɨɜ — ɬɨɥɶɤɨ ɞɜɚ-ɬɪɢ ɤɪɟɩѐɠɧɵɯ ɷɥɟɦɟɧɬɚ; ɜɫɟ ɫɨɟɞɢɧɟɧɢɹ, ɩɨɜɨɪɨɬɵ ɢ 
ɨɬɜɟɬɜɥɟɧɢɹ ɜɵɝɢɛɚɸɬɫɹ ɜ ɩɪɨɰɟɫɫɟ ɦɨɧɬɚɠɚ. ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɧɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɢ 
ɩɨɞɫɱɢɬɵɜɚɬɶ ɱɢɫɥɨ ɩɨɜɨɪɨɬɨɜ, ɨɬɜɟɬɜɥɟɧɢɣ ɢ ɬɚɤ ɞɚɥɟɟ. Ɉɞɧɚɤɨ ɬɚɤɢɟ ɥɨɬɤɢ ɞɨɜɨɥɶɧɨ 
ɞɨɪɨɝɢ ɩɨ ɩɪɢɱɢɧɟ ɬɪɭɞɨѐɦɤɨɫɬɢ ɢɯ ɩɪɨɢɡɜɨɞɫɬɜɚ, ɩɨɷɬɨɦɭ ɢ ɫɬɨɢɦɨɫɬɶ ɦɨɧɬɚɠɚ ɫɚɦɚɹ 
ɜɵɫɨɤɚɹ (ɩɪɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦ ɤɚɱɟɫɬɜɟ). Ɉɛɟɫɩɟɱɢɜɚɸɬ ɩɪɹɦɭɸ ɜɢɞɢɦɨɫɬɶ ɤɚɛɟɥɟɣ ɜ 
ɬɪɚɫɫɟ. ɇɟɥɶɡɹ ɪɚɡɦɟɳɚɬɶ ɫɨɟɞɢɧɢɬɟɥɢ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɚɞ ɨɩɨɪɚɦɢ ɢ ɩɨ ɥɨɬɤɚɦ 
ɡɚɩɪɟɳɚɟɬɫɹ ɯɨɞɢɬɶ. 

ɇɚɢɛɨɥɟɟ ɷɤɨɧɨɦɢɱɧɵɟ — ɲɬɚɦɩɨɜɚɧɧɵɟ ɩɟɪɮɨɪɢɪɨɜɚɧɧɵɟ ɢɥɢ ɫɩɥɨɲɧɵɟ ɥɨɬɤɢ. 
Ɉɧɢ ɭɞɨɛɧɵ ɜ ɪɟɚɥɢɡɚɰɢɢ ɩɪɢ ɭɫɥɨɜɢɢ ɧɚɥɢɱɢɹ ɚɤɫɟɫɫɭɚɪɨɜ: ɩɨɜɨɪɨɬɨɜ, ɨɬɜɟɬɜɥɟɧɢɣ, 
ɜɜɨɞɨɜ ɢ ɬ.ɞ. ȼɨɡɦɨɠɟɧ ɜɚɪɢɚɧɬ, ɤɨɝɞɚ ɜɫɟ ɷɬɢ ɷɥɟɦɟɧɬɵ ɜɵɩɨɥɧɹɸɬɫɹ «ɧɚ ɦɟɫɬɟ» 
ɛɨɥɝɚɪɤɨɣ, ɩɪɢ ɷɬɨɦ ɦɨɝɭɬ ɨɫɬɚɜɚɬɶɫɹ ɨɫɬɪɵɟ ɤɪɨɦɤɢ, ɚ ɜɵɞɟɪɠɚɬɶ ɦɢɧɢɦɚɥɶɧɵɣ ɪɚɞɢɭɫ 
ɢɡɝɢɛɚ ɤɚɛɟɥɟɣ ɨɱɟɧɶ ɧɟɩɪɨɫɬɨ. ɒɬɚɦɩɨɜɚɧɧɵɟ ɥɨɬɤɢ — ɞɨɫɬɚɬɨɱɧɨ ɝɢɛɤɨɟ ɪɟɲɟɧɢɟ: ɫ 
ɩɨɦɨɳɶɸ ɬɨɣ ɠɟ ɛɨɥɝɚɪɤɢ ɨɩɵɬɧɵɟ ɦɨɧɬɚɠɧɢɤɢ «ɨɛɨɣɞɭɬ» ɥɨɬɤɨɦ ɥɸɛɨɟ ɩɪɟɩɹɬɫɬɜɢɟ 
ɧɚ ɩɭɬɢ ɤɚɛɟɥɶɧɨɣ ɬɪɚɫɫɵ. 

Ɂɚɤɥɚɞɧɵɟ ɬɪɭɛɵ  
ɒɢɪɨɤɨ ɩɪɢɦɟɧɹɸɬɫɹ ɜ ɧɚɲɟɣ ɫɬɪɚɧɟ. Ɍɹɧɭɳɟɟ ɭɫɢɥɢɟ, ɩɪɢɤɥɚɞɵɜɚɟɦɨɟ ɤ ɤɚɛɟɥɸ 

ɜɨ ɜɪɟɦɹ ɟɝɨ ɩɪɨɬɹɠɤɢ, ɹɜɥɹɟɬɫɹ ɪɚɡɦɟɪɨɜ ɢ ɤɨɧɮɢɝɭɪɚɰɢɢ ɤɚɛɟɥɶɧɨɝɨ ɤɚɧɚɥɚ. ɇɚ 



ɜɟɥɢɱɢɧɭ ɭɫɢɥɢɹ ɬɹɠɟɧɢɹ ɫɭɳɟɫɬɜɟɧɧɨɟ ɜɥɢɹɧɢɟ ɨɤɚɡɵɜɚɟɬ ɪɚɞɢɭɫ ɢɡɝɢɛɚ ɢ ɢɯ 
ɤɨɥɢɱɟɫɬɜɨ, ɚ ɬɚɤɠɟ ɞɢɚɦɟɬɪ ɢ ɤɨɥɢɱɟɫɬɜɨ ɩɪɨɤɥɚɞɵɜɚɟɦɵɯ ɤɚɛɟɥɟɣ ɫ ɨɩɪɟɞɟɥѐɧɧɨɣ 
ɩɥɨɳɚɞɶɸ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ. 

 
ɋɟɬɶ ɡɚɤɥɚɞɧɵɯ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɢɥɢ ɩɥɚɫɬɢɤɨɜɵɯ ɬɪɭɛ ɪɚɡɥɢɱɧɨɝɨ ɞɢɚɦɟɬɪɚ 

ɚɧɚɥɨɝɢɱɧɨ ɩɨɞɩɨɥɶɧɵɦ ɤɚɧɚɥɚɦ ɫ ɩɪɹɦɨɭɝɨɥɶɧɵɦ ɩɨɩɟɪɟɱɧɵɦ ɫɟɱɟɧɢɟɦ 
ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɜ ɫɬɪɭɤɬɭɪɟ ɦɟɠɞɭɷɬɚɠɧɨɝɨ ɩɟɪɟɤɪɵɬɢɹ ɩɟɪɟɞ «ɱɢɫɬɨɣ ɡɚɥɢɜɤɨɣ» ɩɨɥɚ.  

Ɍɚɤɚɹ ɫɟɬɶ ɦɨɠɟɬ ɞɟɥɢɬɶɫɹ ɧɚ ɞɜɟ ɩɨɞɫɢɫɬɟɦɵ: ɦɚɝɢɫɬɪɚɥɶɧɭɸ ɢ 
ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɭɸ. ɋɟɬɶ ɡɚɤɥɚɞɧɵɯ ɬɪɭɛ ɫɨɝɥɚɫɧɨ ɫɬɚɧɞɚɪɬɭ TIA/EIA-569 
ɩɪɨɟɤɬɢɪɭɟɬɫɹ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɜɨɛɳɟɦ ɫɥɭɱɚɟ ɜ ɧɟɣ ɨɬɫɭɬɫɬɜɨɜɚɥɢ ɫɟɤɰɢɢ, 
ɢɦɟɸɳɢɟ ɛɨɥɟɟ ɞɜɭɯ ɢɡɝɢɛɨɜ ɩɨɞ ɩɪɹɦɵɦ ɭɝɥɨɦ ɦɟɠɞɭ ɬɨɱɤɚɦɢ ɜɵɬɹɠɤɢ ɤɚɛɟɥɟɣ ɢɥɢ 
ɩɪɨɦɟɠɭɬɨɱɧɵɦɢ ɜɵɬɹɠɧɵɦɢ ɤɨɪɨɛɤɚɦɢ, ɚ ɬɚɤɠɟ ɫ ɞɥɢɧɨɣ ɛɨɥɟɟ 30 ɦ. Ɉɬɟɱɟɫɬɜɟɧɧɵɣ 
ɈɋɌɇ-600-93 ɜ ɩɭɧɤɬɟ 2.72 - ɨɝɪɚɧɢɱɢɜɚɟɬ ɷɬɭ ɞɥɢɧɭ ɞɨ 15 ɦ. ɍɤɥɚɞɤɚ ɬɪɭɛ ɫɨɝɥɚɫɧɨ 
ɧɨɪɦɚɦ ɈɋɌɇ-600-93 ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɭɤɥɨɧɨɦ ɜ ɫɬɨɪɨɧɭ ɨɞɧɨɣ ɢɡ ɩɪɨɬɹɠɧɵɯ 
ɤɨɪɨɛɨɤ. Ɋɚɡɧɨɫɬɶ ɭɪɨɜɧɟɣ ɤɨɧɰɨɜ ɬɪɭɛ ɞɨɥɠɧɚ ɛɵɬɶ ɧɟ ɦɟɧɟɟ 10 ɦɦ. Ɍɨɥɳɢɧɚ ɱɢɫɬɨɝɨ 
ɩɨɥɚ ɧɚɞ ɜɟɪɯɧɟɣ ɜ ɩɚɤɟɬɟ ɬɪɭɛɨɣ ɩɨ ɋɇɢɉ 3.05.06-85, ɩɭɧɤɬ 3.48 ɞɨɥɠɧɚ ɫɨɫɬɚɜɥɹɬɶ ɧɟ 
ɦɟɧɟɟ 20 ɦɦ.  

ȼɟɥɢɱɢɧɚ ɪɚɞɢɭɫɚ ɢɡɝɢɛɚ ɤɪɭɝɥɨɝɨ ɤɚɛɟɥɶɧɨɝɨ ɤɚɧɚɥɚ ɩɨɞɛɢɪɚɟɬɫɹ ɫ ɭɱѐɬɨɦ 
ɞɢɚɦɟɬɪɚ ɬɪɭɛɵ ɢ ɬɢɩɚ ɩɪɨɤɥɚɞɵɜɚɟɦɵɯ ɜ ɧɢɯ ɤɚɛɟɥɟɣ. Ɂɧɚɱɟɧɢɟ ɪɚɞɢɭɫɚ ɢɡɝɢɛɚ 400 ɦɦ 
ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɨ ɞɥɹ ɨɪɝɚɧɢɡɚɰɢɢ ɜɟɪɬɢɤɚɥɶɧɵɯ ɜɵɜɨɞɨɜ. ɇɢ ɨɞɧɚ ɢɡ ɡɚɤɥɚɞɧɵɯ ɬɪɭɛ ɧɟ 
ɞɨɥɠɧɚ ɢɦɟɬɶ ɛɨɥɟɟ ɞɜɭɯ ɢɡɝɢɛɨɜ ɩɪɢ ɭɝɥɟ ɩɨɜɨɪɨɬɚ ɧɟ ɛɨɥɟɟ 90 ɝɪɚɞɭɫɨɜ.  

Ёɦɤɨɫɬɶ ɬɪɭɛɱɚɬɵɯ ɤɚɛɟɥɶɧɵɯ ɤɚɧɚɥɨɜ - ɷɬɨ ɤɨɥɢɱɟɫɬɜɨ ɤɚɛɟɥɟɣ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɜ 
ɧɟɣ ɪɚɡɦɟɳɚɬɶɫɹ, ɚ ɫɥɟɞɨɜɚɬɟɥɶɧɨ ɡɚɜɢɫɢɬ ɨɬ ɪɚɡɦɟɪɨɜ ɷɬɢɯ ɤɚɛɟɥɟɣ ɢ ɫɚɦɨɣ ɬɪɭɛɵ. ɇɟ 
ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɩɪɨɤɥɚɞɵɜɚɬɶ ɤɚɛɟɥɢ ɫ ɧɢɡɤɢɦ ɢ ɜɵɫɨɤɢɦ ɭɪɨɜɧɹɦɢ ɫɢɝɧɚɥɨɜ ɜ ɨɞɧɨɣ 
ɬɪɭɛɟ. Ɍɚɛɥɢɰɚ ɧɚ ɫɥɟɞɭɸɳɟɦ ɫɥɚɣɞɟ ɜɡɹɬɚ ɢɡ ANSI/EIA/TIA-569-A, ɨɞɨɛɪɟɧɚ Na ti ɨ n a 
l Elect ri ɫɚ l Co de (NEC, USA), ɚ ɞɢɚɦɟɬɪɵ ɩɨɞɫɱɢɬɚɧɵ ɞɥɹ 40% ɡɚɩɨɥɧɟɧɢɹ ɬɪɭɛɵ 
ɤɚɛɟɥɹɦɢ.  

Ⱦɚɧɧɚɹ ɬɚɛɥɢɰɚ ɫɨɞɟɪɠɢɬ ɫɜɟɞɟɧɢɹ ɨ ѐɦɤɨɫɬɢ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɬɪɭɛ, ɢɦɟɸɳɢɯ ɧɟ 
ɛɨɥɶɲɟ ɞɜɭɯ ɩɪɹɦɵɯ ɭɝɥɨɜ ɢ ɧɟ ɞɥɢɧɧɟɟ 30 ɦɟɬɪɨɜ. Ʉɚɠɞɵɣ ɩɨɜɨɪɨɬ ɬɪɭɛɵ ɩɨɞ ɩɪɹɦɵɦ 
ɭɝɥɨɦ ɭɜɟɥɢɱɢɜɚɟɬ ɫɢɥɭ ɬɪɟɧɢɹ ɧɚ ɜɟɥɢɱɢɧɭ, ɪɚɜɧɭɸ ɜɨɡɧɢɤɚɸɳɟɣ ɧɚ 10 ɦɟɬɪɨɜɨɦ 
ɩɪɹɦɨɦ ɭɱɚɫɬɤɟ ɬɪɭɛɵ. 

 
Ɋɚɫɱɟɬ ɤɨɥɢɱɟɫɬɜɚ ɤɚɛɟɥɹ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɨɞɫɢɫɬɟɦɵ 

 ȼ ɩɪɨɰɟɫɫɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɥɢɧɟɣɧɨɣ ɱɚɫɬɢ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɨɞɫɢɫɬɟɦɵ ɋɄɋ 
ɪɟɲɚɟɬɫɹ ɪɹɞ ɡɚɞɚɱ:  

- ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɨɧɫɬɪɭɤɬɢɜɧɨɟ ɢɫɩɨɥɧɟɧɢɟ ɢ ɤɚɬɟɝɨɪɢɹ ɥɢɧɟɣɧɨɝɨ ɤɚɛɟɥɹ;   
-ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɫɩɨɥɧɟɧɢɟ ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ ɤɚɛɟɥɹ ɜ ɨɬɧɨɲɟɧɢɢ ɟɝɨ 

ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɩɚɪɚɦɟɬɪɨɜ;  



-ɨɩɪɟɞɟɥɹɟɬɫɹ ɨɠɢɞɚɟɦɚɹ ɜɟɥɢɱɢɧɚ ɪɚɫɯɨɞɚ ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ ɤɚɛɟɥɹ.  
Ƚɨɪɢɡɨɧɬɚɥɶɧɵɣ ɤɚɛɟɥɶ ɩɨɥɭɱɢɥ ɫɜɨɟ ɧɚɡɜɚɧɢɟ ɢɡ-ɡɚ ɫɩɨɫɨɛɚ ɭɤɥɚɞɤɢ ɧɚ ɬɪɚɫɫɟ. 

ɉɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɨɞɫɢɫɬɟɦɟ, ɧɚ 
ɭɱɚɫɬɤɟ ɨɬ ɤɨɦɦɭɬɚɰɢɨɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ ɬɟɯɧɢɱɟɫɤɨɦ ɩɨɦɟɳɟɧɢɢ ɷɬɚɠɚ (ɊɍЭ) ɞɨ 
ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɪɨɡɟɬɨɤ (ɂɊ) ɪɚɛɨɱɢɯ ɦɟɫɬ.  

Ⱦɟɣɫɬɜɭɸɳɢɟ ɪɟɞɚɤɰɢɢ ɫɬɚɧɞɚɪɬɨɜ ɞɨɩɭɫɤɚɸɬ ɩɪɢɦɟɧɟɧɢɟ ɤɚɛɟɥɟɣ ɫ ɜɨɥɧɨɜɵɦ 
ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ ɬɨɥɶɤɨ 100 Ɉɦ. Ƚɨɪɢɡɨɧɬɚɥɶɧɵɣ ɤɚɛɟɥɶ ɜɫɟɝɞɚ ɫɨɞɟɪɠɢɬ 4 ɩɚɪɵ. 
ȼɧɟɲɧɢɟ ɨɛɨɥɨɱɤɢ ɨɛɵɱɧɨ ɢɡɝɨɬɚɜɥɢɜɚɸɬ ɢɡ ɩɨɥɢɜɢɧɢɥɯɥɨɪɢɞɚ (PVC). ɉɟɪɟɯɨɞ ɧɚ 
ɨɛɨɥɨɱɤɭ ɢɡ ɧɟɝɨɪɸɱɢɯ ɦɚɬɟɪɢɚɥɨɜ (LSZH, LSHF, LS0H, LSNH) ɭɜɟɥɢɱɢɜɚɟɬ ɰɟɧɭ 
ɤɚɛɟɥɹ ɧɚ 20 - 30%, ɚ ɤɨɦɩɚɭɧɞɵ, ɧɟ ɫɨɞɟɪɠɚɳɢɟ ɝɚɥɨɝɟɧɨɜ, ɨɛɥɚɞɚɸɬ ɧɢɡɤɨɣ 
ɨɝɧɟɫɬɨɣɤɨɫɬɶɸ. Ⱦɨɛɚɜɥɟɧɢɟ ɜ ɢɫɯɨɞɧɨɟ ɫɵɪɶѐ ɦɟɥɚ ɨɛɟɫɩɟɱɢɜɚɟɬ ɧɟɨɛɯɨɞɢɦɭɸ ɜ 
ɩɪɨɰɟɫɫɟ ɪɚɡɞɟɥɤɢ ɤɚɛɟɥɟɣ ɯɪɭɩɤɨɫɬɶ ɜɧɟɲɧɟɣ ɨɛɨɥɨɱɤɢ (ɨɛɟɫɩɟɱɢɜɚɟɬ ɬɨɱɧɵɣ ɢ 
ɧɚɞѐɠɧɵɣ ɧɚɞɪɟɡ ɜ ɜɵɛɪɚɧɧɨɦ ɦɟɫɬɟ).  

ɋɬɚɧɞɚɪɬ ISO/IEC ɜ ɉɪɢɥɨɠɟɧɢɢ ȿ (ɢɧɮɨɪɦɚɰɢɨɧɧɨɟ) ɜɜɨɞɢɬ ɮɨɪɦɚɬ ɩɨɫɬɪɨɟɧɢɹ 
ɢɞɟɧɬɢɮɢɤɚɬɨɪɚ ɤɨɧɫɬɪɭɤɰɢɣ ɫɢɦɦɟɬɪɢɱɧɨɝɨ ɤɚɛɟɥɹ. ɂɞɟɧɬɢɮɢɤɚɬɨɪ ɩɨɡɜɨɥɹɟɬ ɜ ɹɜɧɨɦ 
ɜɢɞɟ ɭɤɚɡɚɬɶ ɧɚɥɢɱɢɟ ɢɥɢ ɨɬɫɭɬɫɬɜɢɟ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɷɤɪɚɧɢɪɭɸɳɢɯ ɩɨɤɪɵɬɢɣ 
ɨɬɞɟɥɶɧɵɯ ɜɢɬɵɯ ɩɚɪ ɢ/ɢɥɢ ɫɟɪɞɟɱɧɢɤɚ ɜ ɰɟɥɨɦ. 

 
Ɉɫɧɨɜɧɨɣ ɪɚɡɧɨɜɢɞɧɨɫɬɶɸ ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ ɤɚɛɟɥɹ ɹɜɥɹɟɬɫɹ ɧɟɷɤɪɚɧɢɪɨɜɚɧɧɵɣ 4-

ɩɚɪɧɵɣ ɤɚɛɟɥɶ ɫ ɤɨɧɫɬɪɭɤɰɢɟɣ U/UTP. 
Эɤɪɚɧɢɪɨɜɚɧɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ ɩɪɢɦɟɧɹɸɬɫɹ ɜ ɫɥɭɱɚɹɯ:   
- ɜɵɞɜɢɠɟɧɢɹ ɨɫɨɛɵɯ ɬɪɟɛɨɜɚɧɢɣ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɤɨɧɮɢɞɟɧɰɢɚɥɶɧɨɫɬɢ 

ɩɟɪɟɞɚɜɚɟɦɨɣ ɢɧɮɨɪɦɚɰɢɢ;  
-  ɩɪɢ ɪɚɛɨɬɟ ɜ ɫɥɨɠɧɨɣ ɩɨɦɟɯɨɜɨɣ ɨɛɫɬɚɧɨɜɤɟ ɯɨɬɹ ɛɵ ɧɚ ɱɚɫɬɢ ɤɚɛɟɥɶɧɨɣ ɬɪɚɫɫɵ. 

ɂɫɩɨɥɶɡɭɸɬɫɹ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɤɚɛɟɥɢ ɤɚɬɟɝɨɪɢɢ 5ɟ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɫɤɨɪɨɫɬɶ ɞɨ 1 
Ƚɛɢɬ/ɫ, ɤɚɬɟɝɨɪɢɹ 6 ɩɪɢɦɟɧɹɟɬɫɹ ɩɪɢ ɨɫɨɛɵɯ ɬɪɟɛɨɜɚɧɢɹɯ ɤ ɤɚɱɟɫɬɜɭ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ 
ɤɚɧɚɥɚ. ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɨɧɫɬɪɭɤɰɢɢ ɥɢɧɟɣɧɨɣ ɱɚɫɬɢ ɤɚɛɟɥɶɧɨɣ ɬɪɚɫɫɵ ɢɫɩɨɥɶɡɭɸɬ 
ɤɚɛɟɥɢ: 

- ɫ ɨɛɨɥɨɱɤɨɣ ɢɡ ɧɟɝɨɪɸɱɟɝɨ ɦɚɥɨɞɵɦɧɨɝɨ ɤɨɦɩɚɭɧɞɚ LSZH - ɩɪɢ ɩɪɨɤɥɚɞɤɟ ɜ 
ɩɥɟɧɭɦ-ɩɨɥɨɫɬɹɯ;  

-  ɛɨɥɟɟ ɛɸɞɠɟɬɧɵɣ ɤɚɛɟɥɶ ɫ ɉȼɏ-ɨɛɨɥɨɱɤɨɣ - ɩɪɢ ɩɪɨɤɥɚɞɤɟ ɜ ɡɚɤɪɵɬɵɯ ɤɚɧɚɥɚɯ ɢɡ 
ɧɟɝɨɪɸɱɟɝɨ ɦɚɬɟɪɢɚɥɚ. 

 Ⱥɥɝɨɪɢɬɦ ɪɚɫɱɟɬɚ ɪɚɫɯɨɞɚ ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ ɤɚɛɟɥɹ 

 ɉɪɢ ɪɚɫɱɟɬɟ ɨɠɢɞɚɟɦɨɝɨ ɪɚɫɯɨɞɚ ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ ɤɚɛɟɥɹ ɩɪɢɦɟɧɹɟɬɫɹ ɫɥɟɞɭɸɳɚɹ 
5-ɲɚɝɨɜɚɹ ɩɪɨɰɟɞɭɪɚ.  

1. Ɉɩɪɟɞɟɥɹɟɦ ɫɪɟɞɧɸɸ ɞɥɢɧɭ ɩɪɨɛɪɨɫɚ ɩɨ ɮɨɪɦɭɥɟ: , ɝɞɟ Lmax ɢ Lmin ɞɥɢɧɚ 
ɧɚɢɛɨɥɟɟ ɞɥɢɧɧɨɣ ɢ ɧɚɢɛɨɥɟɟ ɤɨɪɨɬɤɨɣ ɤɚɛɟɥɶɧɵɯ ɥɢɧɢɣ. b - ɡɚɩɚɫɵ ɧɚ ɪɚɡɞɟɥɤɭ ɤɚɛɟɥɹ 
(ɨɛɵɱɧɨ 0,6 - 0,8 ɦ). 

 2. Ⱦɟɥɟɧɢɟɦ ɞɥɢɧɵ ɭɩɚɤɨɜɤɢ ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ ɤɚɛɟɥɹ ɧɚ ɫɪɟɞɧɸɸ ɞɥɢɧɭ ɩɪɨɛɪɨɫɚ ɫ 
ɨɤɪɭɝɥɟɧɢɟɦ ɞɨ ɛɥɢɠɚɣɲɟɝɨ ɰɟɥɨɝɨ ɫɧɢɡɭ ɧɚɯɨɞɢɦ ɤɨɥɢɱɟɫɬɜɨ ɩɪɨɛɪɨɫɨɜ ɫ ɨɞɧɨɣ 
ɭɩɚɤɨɜɤɢ. 

 3. ɍɦɧɨɠɟɧɢɟɦ ɤɨɥɢɱɟɫɬɜɚ ɪɚɛɨɱɢɯ ɦɟɫɬ ɧɚ 2 ɧɚɯɨɞɢɦ ɨɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ 
ɩɪɨɛɪɨɫɨɜ. 

 4. Ⱦɟɥɹ ɱɢɫɥɨ ɩɪɨɛɪɨɫɨɜ ɧɚ ɱɢɫɥɨ ɢɡ ɲɚɝɚ 2 ɫ ɨɤɪɭɝɥɟɧɢɟɦ ɞɨ ɛɥɢɠɚɣɲɟɝɨ ɰɟɥɨɝɨ, 
ɫɜɟɪɯɭ ɧɚɯɨɞɢɦ ɤɨɥɢɱɟɫɬɜɨ ɭɩɚɤɨɜɨɤ. 

 5. ɍɦɧɨɠɟɧɢɟɦ ɱɢɫɥɚ ɭɩɚɤɨɜɨɤ ɧɚ ɟɟ ɞɥɢɧɭ ɧɚɯɨɞɢɦ ɪɚɫɯɨɞ ɤɚɛɟɥɹ. 



 Ɉɫɨɛɟɧɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɢ ɨɝɪɚɧɢɱɟɧɢɹ ɚɥɝɨɪɢɬɦɚ 

 ɉɪɢ ɡɚɞɚɧɢɢ ɜɟɥɢɱɢɧ Lmax ɢ Lmin ɧɚ ɲɚɝɟ 1 ɭɱɢɬɵɜɚɟɦ ɜɫɟ ɩɨɞɴɟɦɵ, ɫɩɭɫɤɢ ɢ 
ɩɨɜɨɪɨɬɵ. Ʉɪɨɦɟ ɬɨɝɨ, ɧɚɢɛɨɥɶɲɚɹ ɢ ɧɚɢɦɟɧɶɲɚɹ ɩɨ ɞɥɢɧɟ ɤɚɛɟɥɶɧɵɟ ɬɪɚɫɫɵ ɞɨɥɠɧɵ 
ɨɛɹɡɚɬɟɥɶɧɨ ɢɦɟɬɶ ɨɞɢɧɚɤɨɜɭɸ ɫɬɪɭɤɬɭɪɭ. ɇɟɨɛɯɨɞɢɦɨ ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ ɜɵɩɨɥɧɟɧɢɟ 
«ɉɪɚɜɢɥɚ 12/70»:   

-ȼɫɟ ɤɚɛɟɥɶɧɵɟ ɬɪɚɫɫɵ, ɢɦɟɸɳɢɟ ɞɥɢɧɭ ɦɟɧɟɟ 12 ɦ, ɧɟ ɭɱɢɬɵɜɚɸɬɫɹ ɜ ɨɛɳɟɦ 
ɤɨɥɢɱɟɫɬɜɟ ɤɚɛɟɥɶɧɵɯ ɬɪɚɫɫ.   

-Ɋɚɫɯɨɞ ɤɚɛɟɥɹ ɞɥɹ ɪɟɚɥɢɡɚɰɢɢ ɜɫɟɯ ɤɚɛɟɥɶɧɵɯ ɬɪɚɫɫ ɫ ɞɥɢɧɨɣ ɫɜɵɲɟ 70 ɦ (ɜ 
ɩɪɚɜɢɥɶɧɨ ɫɩɪɨɟɤɬɢɪɨɜɚɧɧɨɣ ɋɄɋ ɢɯ ɧɟ ɞɨɥɠɧɨ ɛɵɬɶ ɫɜɵɲɟ 5 %) ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɨɬɞɟɥɶɧɨ ɩɨ ɬɨɦɭ ɠɟ ɚɥɝɨɪɢɬɦɭ. Эɬɢ ɬɪɚɫɫɵ ɬɚɤɠɟ ɧɟ ɭɱɢɬɵɜɚɸɬɫɹ ɜ ɨɛɳɟɦ 
ɤɨɥɢɱɟɫɬɜɟ ɤɚɛɟɥɶɧɵɯ ɬɪɚɫɫ.  

ɇɟɤɨɬɨɪɵɟ ɩɪɢɟɦɵ ɩɨ ɭɫɤɨɪɟɧɢɸ ɪɚɫɱɟɬɨɜ  
ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɪɚɫɱɟɬɨɜ ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ ɤɚɛɟɥɹ ɦɨɝɭɬ ɛɵɬɶ ɡɚɞɟɣɫɬɜɨɜɚɧɵ 

ɧɟɤɨɬɨɪɵɟ ɩɪɢɟɦɵ, ɩɨɡɜɨɥɹɸɳɢɟ ɧɟɫɤɨɥɶɤɨ ɫɨɤɪɚɬɢɬɶ ɜɪɟɦɹ ɧɚ ɪɟɚɥɢɡɚɰɢɸ ɚɥɝɨɪɢɬɦɚ 
ɡɚ ɫɱɟɬ ɩɨɬɟɪɢ ɬɨɱɧɨɫɬɢ.  

- ȼ ɤɚɱɟɫɬɜɟ ɨɰɟɧɤɢ Lmin ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɜɟɥɢɱɢɧɭ 12 ɦ. 
- ȼ ɤɚɱɟɫɬɜɟ ɨɰɟɧɤɢ Lmax ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɡɧɚɱɟɧɢɟ ɩɨɥɭɩɟɪɢɦɟɬɪɚ ɨɛɥɚɫɬɢ 

ɭɫɬɚɧɨɜɤɢ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɨɞɫɢɫɬɟɦɵ.   
- ɋɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɞɥɢɧɵ ɫɬɚɰɢɨɧɚɪɧɨɣ ɥɢɧɢɢ ɩɨ ɩɨɥɧɨɣ ɫɨɜɨɤɭɩɧɨɫɬɢ ɩɪɨɟɤɬɨɜ (ɫ 

ɭɱɟɬɨɦ ɨɬɯɨɞɨɜ) ɫɨɫɬɚɜɥɹɟɬ ɩɪɢɦɟɪɧɨ 45 ɦ.   
- ɉɨɫɥɟɞɧɟɟ ɩɪɢ ɧɚɢɛɨɥɟɟ ɩɨɩɭɥɹɪɧɵɯ ɧɚ ɩɪɚɤɬɢɤɟ 305-ɦɟɬɪɨɜɵɯ ɭɩɚɤɨɜɤɚɯ 

ɩɨɡɜɨɥɹɟɬ ɩɪɢɦɟɧɢɬɶ ɨɰɟɧɤɭ ɜɢɞɚ «7 ɩɨɪɬɨɜ - ɤɨɪɨɛɤɚ». 
Ɂɚɞɚɧɢɟ: 
 1. ɋɩɪɨɟɤɬɢɪɨɜɚɬɶ ɩɨɞɫɢɫɬɟɦɵ ɪɚɛɨɱɢɯ ɦɟɫɬ ɞɥɹ ɩɪɟɞɥɨɠɟɧɧɨɣ ɋɄɋ  
2. ȼɵɩɨɥɧɢɬɶ ɪɚɫɱɟɬ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɨɞɫɢɫɬɟɦɵ ɩɪɟɞɥɨɠɟɧɧɨɣ ɋɄɋ 

 

 

 

 

 

 

 

 

 



ɉɪɚɤɬɢɱɟɫɤɨɟ ɡɚɧɹɬɢɟ №8 
Ɋɚɫɱɟɬ ɚɞɪɟɫɧɵɯ ɩɪɨɫɬɪɚɧɫɬɜ ɥɨɤɚɥɶɧɵɯ ɫɟɬɟɣ. 

 

Ɂɚɞɚɱɚ 

1. ɉɪɢɜɟɞɢɬɟ ɩɪɢɦɟɪɵ ɚɞɪɟɫɨɜ ɤɨɧɟɱɧɵɯ ɭɡɥɨɜ ɤɥɚɫɫɨɜ Ⱥ, ȼ, ɋ. ɂɫɩɨɥɶɡɭɹ 
ɫɬɚɧɞɚɪɬɧɵɟ ɦɚɫɤɢ, ɪɚɫɫɱɢɬɚɣɬɟ ɚɞɪɟɫɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɫɟɬɟɣ. 

2. ɉɟɪɟɜɟɞɢɬɟ ɚɞɪɟɫɚ 10.169.77.19, 172.18.190.59 ɢ 192.168.55.112 ɜ ɞɜɨɢɱɧɭɸ 
ɫɢɫɬɟɦɭ. 

3. Ɋɚɫɫɱɢɬɚɣɬɟ ɦɚɤɫɢɦɚɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɯɨɫɬɨɜ ɜ ɩɨɞɫɟɬɹɯ 10.169.77.16/28, 
172.18.190.16/27 ɢ 192.168.55.112/29. 

4. Ⱦɥɹ ɜɵɞɟɥɟɧɧɨɝɨ ɞɢɚɩɚɡɨɧɚ ɚɞɪɟɫɨɜ 172.16.10.0/24 ɫɮɨɪɦɢɪɭɣɬɟ 10 
ɩɨɞɫɟɬɟɣ ɩɨ 8-14 ɤɨɦɩɶɸɬɟɪɨɜ ɜ ɤɚɠɞɨɣ. Ʉɚɤɨɜɚ ɛɭɞɟɬ ɫɟɬɟɜɚɹ ɦɚɫɤɚ? 

5. Ⱦɥɹ ɜɵɞɟɥɟɧɧɨɝɨ ɚɞɪɟɫɚ 10.1.5.0/24 ɫɮɨɪɦɢɪɭɣɬɟ 2 ɩɨɞɫɟɬɢ ɩɨ 50-60 
ɤɨɦɩɶɸɬɟɪɨɜ, 2 ɩɨɞɫɟɬɢ ɩɨ 25-30 ɤɨɦɩɶɸɬɟɪɨɜ, 2 ɩɨɞɫɟɬɢ ɩɨ 10-12 ɤɨɦɩɶɸɬɟɪɨɜ, 2 
ɩɨɞɫɟɬɢ ɩɨ 5 – 6 ɤɨɦɩɶɸɬɟɪɨɜ 

6. Ʉɚɤɢɦ ɚɝɪɟɝɢɪɨɜɚɧɧɵɦ ɚɞɪɟɫɨɦ ɦɨɠɟɬ ɛɵɬɶ ɩɪɟɞɫɬɚɜɥɟɧɚ ɝɪɭɩɩɚ ɢɡ 
ɱɟɬɵɪɟɯ ɩɨɞɫɟɬɟɣ: 172.16.16.0/24, 172.16.17.0/24, 172.16.18.0/24, 172.16.19.0/24? 

7. Ɉɮɨɪɦɢɬɶ ɨɬɱɟɬ. 

Ʉɨɧɬɪɨɥɶɧɵɟ ɜɨɩɪɨɫɵ: 

1. Ʉɚɤɢɟ ɪɚɡɦɟɪɵ ɢɦɟɸɬ ɫɬɚɧɞɚɪɬɧɵɟ ɦɚɫɤɢ ɚɞɪɟɫɨɜ ɤɥɚɫɫɨɜ Ⱥ, ȼ, ɋ? 
2. Ʉɚɤɨɟ ɦɚɤɫɢɦɚɥɶɧɨɟ ɱɢɫɥɨ ɭɡɥɨɜ ɦɨɝɭɬ ɡɚɞɚɜɚɬɶ ɚɞɪɟɫɚ ɤɥɚɫɫɚ ɋ? 
3. Ⱦɥɹ ɱɟɝɨ ɧɭɠɧɵ ɫɟɬɟɜɵɟ ɦɚɫɤɢ? 
4. Ⱦɥɹ ɱɟɝɨ ɢɫɩɨɥɶɡɭɸɬɫɹ ɱɚɫɬɧɵɟ ɚɞɪɟɫɚ ɜ ɥɨɤɚɥɶɧɵɯ ɫɟɬɹɯ? 
5. Ʉɚɤɨɜɵ ɞɢɚɩɚɡɨɧɵ ɱɚɫɬɧɵɯ ɚɞɪɟɫɨɜ? 
6. Ɇɨɠɧɨ ɥɢ ɢɫɩɨɥɶɡɨɜɚɬɶ ɱɚɫɬɧɵɟ ɚɞɪɟɫɚ ɜ ɫɟɬɢ ɂɧɬɟɪɧɟɬ? 
7. ɑɬɨ ɩɟɪɟɜɨɞɢɬ ɱɚɫɬɧɵɟ ɚɞɪɟɫɚ ɜ ɨɛɳɟɫɬɜɟɧɧɵɟ? 

 

 



ɉɪɚɤɬɢɱɟɫɤɨɟ ɡɚɧɹɬɢɟ № 9. 
ɇɚɫɬɪɨɣɤɚ ɫɟɬɟɜɵɯ ɭɫɬɪɨɣɫɬɜ. DHCP, NAT. 

 

Ɍɟɨɪɟɬɢɱɟɫɤɢɟ ɫɜɟɞɟɧɢɹ 

1) ɉɪɨɬɨɤɨɥ DHCP – ɩɨɡɜɨɥɹɟɬ ɩɪɨɢɡɜɨɞɢɬɶ ɚɜɬɨɦɚɬɢɱɟɫɤɭɸ ɧɚɫɬɪɨɣɤɭ ɫɟɬɢ ɧɚ 
ɤɨɦɩɶɸɬɟɪɚɯ ɢ ɞɪɭɝɢɯ ɭɫɬɪɨɣɫɬɜɚɯ. DHCP ɦɨɠɟɬ ɛɵɬɶ ɧɚɫɬɪɨɟɧ ɧɚ 
ɦɚɪɲɪɭɬɢɡɚɬɨɪɚɯ Cisco ɢɥɢ ɧɚ ɛɚɡɟ ɥɸɛɨɝɨ ɫɟɪɜɟɪɚ. Ɇɵ ɪɚɫɫɦɨɬɪɢɦ ɧɚɫɬɪɨɣɤɭ 
DHCP ɫɟɪɜɟɪɚ ɧɚ ɦɚɪɲɪɭɬɢɡɚɬɨɪɟ Cisco. Ɉɞɧɚɤɨ, ɦɚɪɲɪɭɬɢɡɚɬɨɪ ɦɨɠɟɬ ɪɚɛɨɬɚɬɶ ɢ 
ɤɚɤ DHCP ɤɥɢɟɧɬ – ɩɨɥɭɱɚɹ ɚɞɪɟɫ ɧɚ ɨɞɢɧ ɢɡ ɫɜɨɢɯ ɢɧɬɟɪɮɟɣɫɨɜ. ɇɚɫɬɪɨɣɤɚ DHCP 
ɫɟɪɜɟɪɚ ɧɚ ɦɚɪɲɪɭɬɢɡɚɬɨɪɟ ɷɬɨ ɭɞɨɛɧɨ ɜ ɬɨɦ ɩɥɚɧɟ, ɱɬɨ ɟɫɥɢ ɭɠɟ ɟɫɬɶ ɪɚɛɨɬɚɸɳɢɣ 
ɦɚɪɲɪɭɬɢɡɚɬɨɪ, ɬɨ ɩɪɨɳɟ ɩɨɜɟɫɢɬɶ ɧɚ ɧɟɝɨ ɦɚɤɫɢɦɚɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɮɭɧɤɰɢɨɧɚɥɚ 
(ɢɧɬɟɪɧɟɬ, NAT, DHCP ɢ ɬ.ɩ.) ɱɬɨɛɵ ɤɚɠɞɨɟ ɭɫɬɪɨɣɫɬɜɨ ɡɚɧɢɦɚɥɨɫɶ ɫɜɨɢɦ ɞɟɥɨɦ. 
DCHP ɩɨɡɜɨɥɹɟɬ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɧɚɫɬɪɚɢɜɚɬɶ ɧɚ ɤɥɢɟɧɬɟ ɫɥɟɞɭɸɳɢɟ ɨɫɧɨɜɧɵɟ 
ɩɚɪɚɦɟɬɪɵ: 

1. IP ɚɞɪɟɫ 
2. Ɉɫɧɨɜɧɨɣ ɲɥɸɡ 
3. Ɇɚɫɤɚ ɩɨɞɫɟɬɢ 
4. DNS ɫɟɪɜɟɪɚ 
5. ɂɦɹ ɞɨɦɟɧɚ 

Эɬɨ ɧɚɢɛɨɥɟɟ ɱɚɫɬɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ DHCP, ɧɨ ɦɨɠɧɨ ɩɟɪɟɞɚɜɚɬɶ ɢ ɨɝɪɨɦɧɨɟ ɤɨɥɢɱɟɫɬɜɨ 
ɞɪɭɝɢɯ ɩɚɪɚɦɟɬɪɨɜ. ɇɚɩɪɢɦɟɪ, ɦɨɠɧɨ ɩɟɪɟɞɚɜɚɬɶ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɦɚɪɲɪɭɬɵ, ɱɬɨɛɵ ɜ 
ɪɚɡɧɵɟ ɫɟɬɢ ɤɨɦɩɶɸɬɟɪ ɯɨɞɢɥ ɱɟɪɟɡ ɪɚɡɧɵɟ ɲɥɸɡɵ. ɂɥɢ, ɫ ɩɨɦɨɳɶɸ DHCP ɦɨɠɧɨ 
ɨɪɝɚɧɢɡɨɜɵɜɚɬɶ ɡɚɝɪɭɡɤɭ ɭɫɬɪɨɣɫɬɜ ɩɨ ɫɟɬɢ. ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɤɥɢɟɧɬ ɩɨɥɭɱɚɟɬ ɩɨɦɢɦɨ 
ɨɫɧɨɜɧɵɯ ɩɚɪɚɦɟɬɪɨɜ, ɚɞɪɟɫ TFTP ɫɟɪɜɟɪɚ ɢ ɢɦɹ ɮɚɣɥɚ ɧɚ ɧɺɦ (ɹ ɢɦɟɸ ɜ ɜɢɞɭ ɢɦɹ ɮɚɣɥɚ – 
ɡɚɝɪɭɡɱɢɤɚ Ɉɋ, ɤɨɬɨɪɭɸ ɧɟɨɛɯɨɞɢɦɨ ɡɚɝɪɭɡɢɬɶ ɩɨ ɫɟɬɢ). 

Ʉɨɝɞɚ ɤɥɢɟɧɬ, ɧɚɩɪɢɦɟɪ, ɨɛɵɱɧɵɣ ɤɨɦɩɶɸɬɟɪ, ɡɚɩɭɫɤɚɟɬɫɹ, Ɉɋ ɜɢɞɢɬ, ɱɬɨ ɞɥɹ ɧɟɤɨɣ 
ɫɟɬɟɜɨɣ ɤɚɪɬɵ ɫɬɨɢɬ «ɉɨɥɭɱɢɬɶ ɩɚɪɚɦɟɬɪɵ ɩɨ DHCP». Ɍɚɤɨɣ ɤɨɦɩɶɸɬɟɪ ɧɟ ɢɦɟɟɬ ɩɨɤɚ IP 
ɚɞɪɟɫɚ ɢ ɩɪɨɢɫɯɨɞɢɬ ɫɥɟɞɭɸɳɚɹ ɩɪɨɰɟɞɭɪɚ ɩɨɥɭɱɟɧɢɹ: 

1. Ʉɨɦɩɶɸɬɟɪ ɨɬɩɪɚɜɥɹɟɬ ɲɢɪɨɤɨɜɟɳɚɬɟɥɶɧɵɣ ɡɚɩɪɨɫ. ɉɪɢ ɷɬɨɦ ɧɚ ɜɬɨɪɨɦ ɭɪɨɜɧɟ ɜ 
ɮɪɟɣɦɟ ɫɬɨɢɬ ɦɚɤ ɚɞɪɟɫ ɨɬɩɪɚɜɢɬɟɥɹ – ɚɞɪɟɫ ɤɨɦɩɶɸɬɟɪɚ, ɦɚɤ ɚɞɪɟɫ ɩɨɥɭɱɚɬɟɥɹ – 
ffff.ffff.ffff, ɚ ɧɚ ɬɪɟɬɶɟɦ ɭɪɨɜɧɟ – ɜ ɩɚɤɟɬɟ ɚɞɪɟɫ ɨɬɩɪɚɜɢɬɟɥɹ ɨɬɫɭɬɫɬɜɭɟɬ, ɚɞɪɟɫ 
ɩɨɥɭɱɚɬɟɥɹ ɫɬɨɢɬ 255.255.255.255. Ɍɚɤɨɟ DHCP ɫɨɨɛɳɟɧɢɟ ɧɚɡɵɜɚɟɬɫɹ «DHCP 
discover». 

2. Ⱦɚɥɟɟ ɜɫɟ ɭɫɬɪɨɣɫɬɜɚ ɜ ɫɟɬɢ ɩɨɥɭɱɚɸɬ ɷɬɨ ɲɢɪɨɤɨɜɟɳɚɬɟɥɶɧɨɟ ɫɨɨɛɳɟɧɢɟ. DHCP 
ɫɟɪɜɟɪɚ (ɚ ɢɯ ɬɟɨɪɟɬɢɱɟɫɤɢ ɦɨɠɟɬ ɛɵɬɶ ɧɟɫɤɨɥɶɤɨ) ɨɬɜɟɱɚɸɬ ɤɥɢɟɧɬɭ. ɋɟɪɜɟɪ 
ɪɟɡɟɪɜɢɪɭɟɬ ɜ ɫɜɨɺɦ ɩɭɥɟ ɚɞɪɟɫɨɜ ɤɚɤɨɣ-ɬɨ ɚɞɪɟɫ (ɟɫɥɢ ɧɟ ɛɵɥɨ ɪɟɡɟɪɜɚɰɢɢ ɞɨ 
ɷɬɨɝɨ ɞɥɹ ɞɚɧɧɨɝɨ mac-ɚɞɪɟɫɚ ɤɥɢɟɧɬɚ) ɢ ɜɵɞɟɥɹɟɬ ɷɬɨɬ ip ɤɥɢɟɧɬɭ ɧɚ ɤɚɤɨɟ-ɬɨ 
ɜɪɟɦɹ (lease time). Ȼɟɪɭɬɫɹ ɞɪɭɝɢɟ ɧɚɫɬɪɨɣɤɢ ɢ ɜɫɺ ɜɦɟɫɬɟ ɜɵɫɵɥɚɟɬɫɹ. ɉɪɢ ɷɬɨɦ ɜ 
ɤɚɱɟɫɬɜɟ ɚɞɪɟɫɨɜ ɩɨɥɭɱɚɬɟɥɹ ɢɫɩɨɥɶɡɭɟɬɫɹ ɭɠɟ ɧɨɜɵɣ ɜɵɞɟɥɟɧɧɵɣ ɤɥɢɟɧɬɫɤɢɣ ip ɢ 
ɤɥɢɟɧɬɫɤɢɣ mac. Эɬɨ ɧɚɡɵɜɚɟɬɫɹ «DHCP offer». 

3. Ʉɥɢɟɧɬ ɜɵɛɢɪɚɟɬ ɩɨɧɪɚɜɢɜɲɢɣɫɹ ɟɦɭ ɫɟɪɜɟɪ (ɨɛɵɱɧɨ ɨɧ ɜɫɟɝɨ ɨɞɢɧ) ɥɢɛɨ 
ɜɵɛɢɪɚɟɬɫɹ ɬɨɬ ɤɬɨ ɨɬɜɟɬɢɥ ɩɟɪɜɵɦ. ɂ ɨɬɩɪɚɜɥɹɟɬ ɫɨ ɫɜɨɟɝɨ mac ɢ ɧɨɜɨɝɨ ip ɧɚ mac 
ɢ ip ɭɠɟ ɤɨɧɤɪɟɬɧɨɝɨ ɫɟɪɜɟɪɚ «DHCP request» – ɫɨɝɥɚɫɢɟ ɫ ɩɨɥɭɱɟɧɧɵɦɢ 
ɩɚɪɚɦɟɬɪɚɦɢ. 

4. ɋɟɪɜɟɪ ɪɟɡɟɪɜɢɪɭɟɬ ɡɚ ɤɥɢɟɧɬɨɦ ɜɵɞɟɥɟɧɧɵɣ ɚɞɪɟɫ ɧɚ ɤɚɤɨɟ-ɬɨ ɜɪɟɦɹ (lease time). 
Ⱦɨ ɷɬɨɝɨ ɦɨɦɟɧɬɚ ɚɞɪɟɫ ɛɵɥ ɜɵɞɟɥɟɧ, ɧɨ ɧɟ ɡɚɪɟɡɟɪɜɢɪɨɜɚɧ. Ɍɟɩɟɪɶ ɠɟ ɨɧ 
ɨɤɨɧɱɚɬɟɥɶɧɨ ɡɚɤɪɟɩɥɺɧ ɡɚ ɤɥɢɟɧɬɨɦ. ɋɟɪɜɟɪ ɜɧɨɫɢɬ ɬɚɤ ɠɟ ɫɬɪɨɱɤɭ ɜ ɫɜɨɸ ARP 
ɬɚɛɥɢɰɭ ɢ ɜɵɫɵɥɚɟɬ ɤɥɢɟɧɬɭ, ɫɨɨɛɳɟɧɢɟ, ɱɬɨ ɨɧ ɭɫɩɟɲɧɨ ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧ – 
«DCHP Acknowledge». 
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5. Ʉɥɢɟɧɬ ɧɚɱɢɧɚɟɬ ɪɚɛɨɬɚɬɶ. 

ȿɫɬɶ ɨɞɧɚ ɫɬɪɚɧɧɚɹ, ɧɚ ɩɟɪɜɵɣ ɜɡɝɥɹɞ ɜɟɳɶ, ɧɚ ɰɢɫɤɚɯ DHCP ɤɚɤ ɛɵ ɧɟ ɩɪɢɜɹɡɚɧ ɤ 
ɤɨɧɤɪɟɬɧɨɦɭ ɢɧɬɟɪɮɟɣɫɭ, ɬɨ ɟɫɬɶ ɩɪɨɫɬɨ ɫɨɡɞɚɺɬɫɹ ɩɭɥ ɢ ɦɚɪɲɪɭɬɢɡɚɬɨɪ ɪɚɡɞɚɺɬ ɚɞɪɟɫɚ 
ɝɞɟ ɯɨɱɟɬ. ɇɚ ɫɚɦɨɦ ɞɟɥɟ, ɚɞɪɟɫɚ ɪɚɡɞɚɸɬɫɹ ɧɟ ɜɫɟɦ, ɚ ɬɨɥɶɤɨ ɧɚ ɬɨɦ ɢɧɬɟɪɮɟɣɫɟ, ɧɚ 
ɤɨɬɨɪɨɦ Ip ɚɞɪɟɫ ɢɡ ɬɨɣ ɠɟ ɫɟɬɢ, ɱɬɨ ɭɩɨɦɢɧɚɟɬɫɹ ɜ ɩɭɥɟ: ɞɟɣɫɬɜɢɬɟɥɶɧɨ, ɤɚɤɨɣ ɫɦɵɫɥ 
ɜɵɞɚɜɚɬɶ ɤɨɦɩɶɸɬɟɪɭ ɚɞɪɟɫ ɲɥɸɡɚ, ɤɨɬɨɪɵɣ ɧɚɯɨɞɢɬɫɹ ɧɟ ɜ ɟɝɨ ɫɟɬɢ. 

ɇɚɫɬɪɨɢɦ ɦɚɪɲɪɭɬɢɡɚɬɨɪ, ɤɨɬɨɪɵɣ ɛɭɞɟɬ ɜɵɞɚɜɚɬɶ ɩɨ DHCP ɫɟɬɶ 192.168.1.0/24 ɧɚɱɢɧɚɹ ɫ 
192.168.1.11. 

R1#configure terminal 
Enter configuration commands, one per line.  End with CNTL/Z. 
R1(config)#ip dhcp excluded-address 192.168.1.1 192.168.1.10 

Ɇɵ ɩɪɨɫɢɦ ɦɚɪɲɪɭɬɢɡɚɬɨɪ ɧɟ ɜɵɞɚɜɚɬɶ ɚɞɪɟɫɚ ɫ 192.168.1.1 ɩɨ 192.168.1.10. Ɍɚɤ ɤɚɤ 
ɩɟɪɜɵɣ ɚɞɪɟɫ ɛɭɞɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɫɚɦɢɦ ɦɚɪɲɪɭɬɢɡɚɬɨɪɨɦ (ɲɥɸɡ), ɚ ɨɫɬɚɥɶɧɵɟ 
ɞɟɜɹɬɶ ɢɦɟɟɬ ɫɦɵɫɥ ɡɚɪɟɡɟɪɜɢɪɨɜɚɬɶ ɩɨɞ ɪɚɡɥɢɱɧɵɟ ɫɟɪɜɟɪɚ ɜ ɷɬɨɣ ɫɟɬɢ. ɋɟɪɜɟɪɚɦ ɧɟ 
ɫɬɨɢɬ ɜɵɞɚɜɚɬɶ ɚɞɪɟɫɚ ɩɨ DHCP – ɤ ɧɢɦ ɱɚɫɬɨ ɨɛɪɚɳɚɸɬɫɹ, ɩɨɷɬɨɦɭ ɚɞɪɟɫ ɞɨɥɠɟɧ 
ɛɵɬɶ ɜɛɢɬ ɫɬɚɬɢɱɟɫɤɢ ɢ ɧɢɤɨɝɞɚ ɧɟ ɦɟɧɹɬɶɫɹ. ȼ ɧɚɲɟɦ ɩɪɢɦɟɪɟ, ɧɚɩɪɢɦɟɪ, 
ɩɪɢɫɭɬɫɬɜɭɟɬ DNS ɫɟɪɜɟɪ ɫ ɚɞɪɟɫɨɦ 192.168.1.5, ɤɨɬɨɪɵɣ ɜɛɢɬ ɫɬɚɬɢɤɨɣ. Ɍɟɩɟɪɶ 

ɫɨɡɞɚɺɦ ɩɭɥ: 

R1(config)#ip dhcp pool MY-POOL 
R1(dhcp-config)#network 192.168.1.0 255.255.255.0 
R1(dhcp-config)#default-router 192.168.1.1 
R1(dhcp-config)#domain-name my-domain.com 
R1(dhcp-config)#dns-server 192.168.1.5 
R1(dhcp-config)#exit 

ȼɵɞɚɜɚɬɶɫɹ ɚɞɪɟɫɚ ɛɭɞɭɬ ɢɡ ɫɟɬɢ 192.168.1.0/24 (ɤɪɨɦɟ ɬɟɯ ɱɬɨ ɦɵ ɢɫɤɥɸɱɢɥɢ ɪɚɧɟɟ), ɜ 
ɤɚɱɟɫɬɜɟ ɲɥɸɡɚ ɛɭɞɟɦ ɜɵɞɚɜɚɬɶ 192.168.1.1 – ɧɚɲ ɦɚɪɲɪɭɬɢɡɚɬɨɪ. ɋɚɦ ɷɬɨɬ ɚɞɪɟɫ 
ɧɚɞɨ ɟɳɺ ɧɚɫɬɪɨɢɬɶ: 

R1(config)#interface fa0/0 
R1(config-if)#ip address 192.168.1.1 255.255.255.0 
R1(config-if)#no shutdown  
%LINK-5-CHANGED: Interface FastEthernet0/0, changed state to up 
%LINEPROTO-5-UPDOWN: Line protocol on Interface FastEthernet0/0, changed state to up 
R1(config-if)#exit 
R1(config)#exit 
R1# 
%SYS-5-CONFIG_I: Configured from console by console 

ɉɨɫɥɟ ɬɨɝɨ, ɤɚɤ ɤɨɦɩɶɸɬɟɪ ɩɨɥɭɱɢɥ ɚɞɪɟɫ, ɦɨɠɧɨ ɩɪɨɜɟɪɢɬɶ ɫɩɢɫɨɤ ɜɵɞɚɧɧɵɯ ɚɞɪɟɫɨɜ: 

R1#show ip dhcp binding  
IP address       Client-ID/              Lease expiration        Type 
                 Hardware address 
192.168.1.11     000A.F337.2447           --                     Automatic 
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2) ɇɚɫɬɪɨɣɤɚ NAT 

NAT (Network address translation) — ɬɟɯɧɨɥɨɝɢɹ ɬɪɚɧɫɥɹɰɢɢ ɫɟɬɟɜɵɯ ɚɞɪɟɫɨɜ. 
Ɍɟɯɧɨɥɨɝɢɹ NAT ɩɨɡɜɨɥɢɥɚ ɪɟɲɢɬɶ ɧɚɢɛɨɥɶɲɭɸ ɩɪɨɛɥɟɦɭ ɩɪɨɬɨɤɨɥɚ IPv4: ɤ ɫɟɪɟɞɢɧɟ 
1990-ɯ ɝɨɞɨɜ ɩɪɨɫɬɪɚɧɫɬɜɨ IPv4-ɚɞɪɟɫɨɜ ɦɨɝɥɨ ɛɵɬɶ ɩɨɥɧɨɫɬɶɸ ɢɫɱɟɪɩɚɧɨ. ȿɫɥɢ ɛɵ 
ɬɟɯɧɨɥɨɝɢɸ NAT ɧɟ ɢɡɨɛɪɟɥɢ ɬɨ, ɪɨɫɬ ɂɧɬɟɪɧɟɬɚ ɡɧɚɱɢɬɟɥɶɧɨ ɡɚɦɟɞɥɢɥɫɹ ɛɵ. Ʉɨɧɟɱɧɨ, ɧɚ 
ɫɟɝɨɞɧɹ ɫɨɡɞɚɧɚ ɧɨɜɚɹ ɜɟɪɫɢɹ ɩɪɨɬɨɤɨɥɚ IP — IPv6. Ⱦɚɧɧɚɹ ɜɟɪɫɢɹ ɩɨɞɞɟɪɠɢɜɚɟɬ 
ɨɝɪɨɦɧɨɟ ɤɨɥɢɱɟɫɬɜɨ IP-ɚɞɪɟɫɨɜ, ɱɬɨ ɫɭɳɟɫɬɜɨɜɚɧɢɟ NAT — ɛɟɫɫɦɵɫɥɟɧɧɨ. Ɉɞɧɚɤɨ, ɞɨ 
ɫɢɯ ɩɨɪ ɞɨɜɨɥɶɧɨ ɦɧɨɝɨ ɨɪɝɚɧɢɡɚɰɢɣ ɢɫɩɨɥɶɡɭɸɬ ɜ ɫɜɨɟɣ ɪɚɛɨɬɟ ɩɪɨɬɨɤɨɥ IPv4 ɢ ɩɨɥɧɵɣ 
ɩɟɪɟɯɨɞ ɧɚ IPv6 ɫɨɫɬɨɢɬɫɹ ɧɟ ɫɤɨɪɨ. ɉɨɷɬɨɦɭ ɟɫɬɶ ɫɦɵɫɥ ɢɡɭɱɢɬɶ ɬɟɯɧɨɥɨɝɢɸ NAT. 

Ɍɪɚɧɫɥɹɰɢɹ ɫɟɬɟɜɵɯ ɚɞɪɟɫɨɜ NAT ɩɨɡɜɨɥɹɟɬ ɯɨɫɬɭ, ɧɟ ɢɦɟɸɳɟɝɨ «ɛɟɥɨɝɨ IP», 
ɨɫɭɳɟɫɬɜɥɹɬɶ ɫɜɹɡɶ ɫ ɞɪɭɝɢɦɢ ɯɨɫɬɚɦɢ ɱɟɪɟɡ ɂɧɬɟɪɧɟɬ. Ȼɟɥɵɣ IP-ɚɞɪɟɫ ɩɪɟɞɫɬɚɜɥɹɟɬ ɢɡ 
ɫɟɛɹ ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧɧɵɣ, ɭɧɢɤɚɥɶɧɵɣ, ɝɥɨɛɚɥɶɧɵɣ IP-ɚɞɪɟɫ ɜ ɫɟɬɢ ɂɧɬɟɪɧɟɬ. ȿɫɬɶ ɬɚɤɠɟ 
«ɫɟɪɵɟ IP-ɚɞɪɟɫɚ», ɤɨɬɨɪɵɟ ɢɫɩɨɥɶɡɭɸɬɫɹ ɜ ɱɚɫɬɧɨɣ ɫɟɬɢ ɢ ɧɟ ɦɚɪɲɪɭɬɢɡɢɪɭɸɬɫɹ ɜ ɫɟɬɢ 
ɂɧɬɟɪɧɟɬ. ɉɨɷɬɨɦɭ ɧɟɨɛɯɨɞɢɦɚ ɬɟɯɧɨɥɨɝɢɹ NAT, ɤɨɬɨɪɚɹ ɛɭɞɟɬ ɩɨɞɦɟɧɹɬɶ ɫɟɪɵɣ IP-ɚɞɪɟɫ 
ɧɚ ɛɟɥɵɣ. Ⱦɢɚɩɚɡɨɧ «ɫɟɪɵɯ IP-ɚɞɪɟɫɨɜ» ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ. 

 

Ɉɫɭɳɟɫɬɜɥɹɹ ɬɪɚɧɫɥɹɰɢɸ NAT, ɦɚɪɲɪɭɬɢɡɚɬɨɪ ɢɡɦɟɧɹɟɬ IP-ɚɞɪɟɫ ɨɬɩɪɚɜɢɬɟɥɹ ɜ ɬɨɬ 
ɦɨɦɟɧɬ, ɤɨɝɞɚ ɩɚɤɟɬ ɩɨɤɢɞɚɟɬ ɱɚɫɬɧɭɸ ɫɟɬɶ. Ɇɚɪɲɪɭɬɢɡɚɬɨɪ  ɬɚɤɠɟ ɢɡɦɟɧɹɟɬ ɚɞɪɟɫ 
ɩɨɥɭɱɚɬɟɥɹ ɤɚɠɞɨɝɨ ɩɚɤɟɬɚ, ɤɨɬɨɪɵɣ ɜɨɡɜɪɚɳɚɟɬɫɹ ɜ ɱɚɫɬɧɭɸ ɫɟɬɶ. ɉɪɨɝɪɚɦɦɧɨɟ 
ɨɛɟɫɩɟɱɟɧɢɟ Cisco IOS ɩɨɞɞɟɪɠɢɜɚɟɬ ɧɟɫɤɨɥɶɤɨ ɪɚɡɧɨɜɢɞɧɨɫɬɟɣ ɬɪɚɧɫɥɹɰɢɢ NAT: 

1. ɋɬɚɬɢɱɟɫɤɚɹ ɬɪɚɧɫɥɹɰɢɹ NAT — ɤɚɠɞɨɦɭ ɱɚɫɬɧɨɦɭ IP-ɚɞɪɟɫɭ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɨɞɢɧ 
ɩɭɛɥɢɱɧɵɣ IP. ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɫɬɚɬɢɱɟɫɤɨɣ ɬɪɚɧɫɥɹɰɢɢ ɦɚɪɲɪɭɬɢɡɚɬɨɪ NAT 
ɩɪɨɫɬɨ ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɜɡɚɢɦɧɨ ɨɞɧɨɡɧɚɱɧɨɟ ɫɨɨɬɜɟɬɫɬɜɢɟ ɦɟɠɞɭ ɱɚɫɬɧɵɦ ɢ 
ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧɧɵɦ IP-ɚɞɪɟɫɨɦ, ɨɬ ɢɦɟɧɢ ɤɨɬɨɪɨɝɨ ɨɧ ɜɵɫɬɭɩɚɟɬ. 

2. Ⱦɢɧɚɦɢɱɟɫɤɚɹ ɬɪɚɧɫɥɹɰɢɹ NAT — ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ ɜɧɭɬɪɟɧɧɢɯ Ip-ɚɞɪɟɫɨɜ ɜɨ 
ɜɧɟɲɧɢɟ ɩɪɨɢɫɯɨɞɢɬ ɞɢɧɚɦɢɱɟɫɤɢ. ɋɨɡɞɚɟɬɫɹ ɩɭɥ ɜɨɡɦɨɠɧɵɯ ɩɭɛɥɢɱɧɵɯ IP-ɚɞɪɟɫɨɜ ɢ 
ɢɡ ɷɬɨɝɨ ɩɭɥɚ ɞɢɧɚɦɢɱɟɫɤɢ ɜɵɛɢɪɚɸɬɫɹ Ip-ɚɞɪɟɫɚ ɞɥɹ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ. 

3. Ɍɪɚɧɫɥɹɰɢɹ ɚɞɪɟɫɨɜ ɩɨɪɬɨɜ PAT — ɩɨɡɜɨɥɹɟɬ ɜɵɩɨɥɧɢɬɶ ɦɚɫɲɬɚɛɢɪɨɜɚɧɢɟ ɞɥɹ 
ɩɨɞɞɟɪɠɤɢ ɦɧɨɝɢɯ ɤɥɢɟɧɬɨɜ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɜɫɟɝɨ ɥɢɲɶ ɧɟɫɤɨɥɶɤɢɯ ɨɬɤɪɵɬɵɯ IP-
ɚɞɪɟɫɨɜ. PAT ɬɪɚɧɫɥɢɪɭɟɬ ɫɟɬɟɜɨɣ ɚɞɪɟɫ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ TCP/UDP-ɩɨɪɬɚ ɩɨɥɭɱɚɬɟɥɹ. 

Ɋɚɫɫɦɨɬɪɢɦ ɛɨɥɟɟ ɩɨɞɪɨɛɧɨ ɤɚɠɞɵɣ ɢɡ ɜɢɞɨɜ ɬɪɚɧɫɥɹɰɢɢ. 

 

ɋɬɚɬɢɱɟɫɤɚɹ ɬɪɚɧɫɥɹɰɢɹ NAT ɞɟɥɚɟɬ ɬɨɱɧɨɟ ɫɨɨɬɜɟɬɫɬɜɢɟ ɦɟɠɞɭ ɱɚɫɬɧɵɦ ɢ 
ɩɭɛɥɢɱɧɵɦ Ip-ɚɞɪɟɫɨɦ. Ɋɚɫɫɦɨɬɪɢɦ ɧɚ ɩɪɢɦɟɪɟ. 

 



ɉɪɨɜɚɣɞɟɪ ISP ɤɨɦɩɚɧɢɢ ɧɚɡɧɚɱɚɟɬ ɟɣ ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧɧɵɣ ɧɨɦɟɪ ɫɟɬɢ 200.1.1.0. 
ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ ɦɚɪɲɪɭɬɢɡɚɬɨɪ NAT ɞɨɥɠɟɧ ɫɞɟɥɚɬɶ ɬɚɤ, ɱɬɨɛɵ ɷɬɨɬ ɱɚɫɬɧɵɣ ɚɞɪɟɫ 
ɜɵɝɥɹɞɟɥ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɤɚɤ ɟɫɥɢ ɛɵ ɧɚɯɨɞɢɥɫɹ ɜ ɫɟɬɢ 200.1.1.0. Ⱦɥɹ ɷɬɨɝɨ 
ɦɚɪɲɪɭɬɢɡɚɬɨɪ ɢɡɦɟɧɹɟɬ IP-ɚɞɪɟɫ ɨɬɩɪɚɜɢɬɟɥɹ ɜ ɩɚɤɟɬɚɯ, ɤɨɬɨɪɵɟ ɤɚɤ ɧɚ ɪɢɫɭɧɤɟ 
ɩɟɪɟɫɵɥɚɸɬɫɹ ɫɥɟɜɚ ɧɚɩɪɚɜɨ. ȼ ɞɚɧɧɨɦ ɩɪɢɦɟɪɟ ɦɚɪɲɪɭɬɢɡɚɬɨɪ ɢɡɦɟɧɹɟɬ ɱɚɫɬɧɵɣ Ip-
ɚɞɪɟɫ 10.1.1.1 ɧɚ ɨɬɤɪɵɬɵɣ 200.1.1.1. Ⱦɪɭɝɨɦɭ ɱɚɫɬɧɨɦɭ ɚɞɪɟɫɭ 10.1.1.2 ɫɨɨɬɜɟɬɫɬɜɭɟɬ 
ɩɭɛɥɢɱɧɵɣ 200.1.1.2. Ⱦɚɥɟɟ ɪɚɫɫɦɨɬɪɢɦ ɧɚɫɬɪɨɣɤɭ ɫɬɚɬɢɱɟɫɤɨɝɨ NAT ɜ Cisco. 

ɇɚɫɬɪɨɣɤɚ ɫɬɚɬɢɱɟɫɤɨɣ ɬɪɚɧɫɥɹɰɢɢ NAT ɧɚ ɨɛɨɪɭɞɨɜɚɧɢɢ Cisco ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ 
ɞɪɭɝɢɦɢ ɟɟ ɜɚɪɢɚɧɬɚɦɢ ɬɪɟɛɭɟɬ ɧɚɢɦɟɧɶɲɢɯ ɞɟɣɫɬɜɢɣ. ɉɪɢ ɷɬɨɦ ɧɭɠɧɨ ɭɫɬɚɧɨɜɢɬɶ 
ɫɨɨɬɜɟɬɫɬɜɢɟ ɦɟɠɞɭ ɥɨɤɚɥɶɧɵɦɢ (ɱɚɫɬɧɵɦɢ) ɢ ɝɥɨɛɚɥɶɧɵɦɢ (ɨɬɤɪɵɬɵɦɢ) IP-ɚɞɪɟɫɚɦɢ. 
Ʉɪɨɦɟ ɬɨɝɨ, ɧɟɨɛɯɨɞɢɦɨ ɭɤɚɡɚɬɶ ɦɚɪɲɪɭɬɢɡɚɬɨɪɭ, ɧɚ ɤɚɤɢɯ ɢɧɬɟɪɮɟɣɫɚɯ ɫɥɟɞɭɟɬ 
ɢɫɩɨɥɶɡɨɜɚɬɶ ɬɪɚɧɫɥɹɰɢɸ NAT, ɩɨɫɤɨɥɶɤɭ ɨɧɚ ɦɨɠɟɬ ɛɵɬɶ ɜɤɥɸɱɟɧɚ ɧɟ ɧɚ ɜɫɟɯ 
ɢɧɬɟɪɮɟɣɫɚɯ. ȼ ɱɚɫɬɧɨɫɬɢ, ɦɚɪɲɪɭɬɢɡɚɬɨɪɭ ɧɭɠɧɨ ɭɤɚɡɚɬɶ ɤɚɠɞɵɣ ɢɧɬɟɪɮɟɣɫ ɢ ɹɜɥɹɟɬɫɹ 
ɥɢ ɨɧ ɜɧɭɬɪɟɧɧɢɦ ɢɥɢ ɜɧɟɲɧɢɦ. 

ɉɪɢɦɟɪ ɤɨɧɮɢɝɭɪɚɰɢɢ ɞɥɹ ɪɨɭɬɟɪɚ: 

NAT_GW>enable - ɩɟɪɟɯɨɞɢɦ ɜ ɪɚɫɲɢɪɟɧɧɵɣ ɪɟɠɢɦ 
NAT_GW#configure terminal - ɩɟɪɟɯɨɞɢɦ ɜ ɪɟɠɢɦ ɤɨɧɮɢɝɭɪɚɰɢɢ 
NAT_GW(config)#interface fa0/0 - ɧɚɫɬɪɨɣɤɚ ɢɧɬɟɪɮɟɣɫɚ ɜ ɫɬɨɪɨɧɭ ɱɚɫɬɧɨɣ ɫɟɬɢ 
NAT_GW(config-if)#description LAN - ɨɩɢɫɚɧɢɟ ɢɧɬɟɪɮɟɣɫɚ 
NAT_GW(config-if)#ip address 192.168.1.1 255.255.255.0 - ɡɚɞɚɟɦ ɲɥɸɡ ɩɨ-ɭɦɨɥɱɚɧɢɸ 
NAT_GW(config-if)#no shutdown - ɜɤɥɸɱɚɟɦ ɢɧɬɟɪɮɟɣɫ ɮɢɡɢɱɟɫɤɢ 
NAT_GW(config-if)#ip nat inside - ɧɚɫɬɪɚɢɜɚɟɦ ɢɧɬɟɪɮɟɣɫ ɤɚɤ ɜɧɭɬɪɟɧɧɢɣ 
NAT_GW(config-if)#exit 
NAT_GW(config)#interface fa0/1 - ɧɚɫɬɪɨɣɤɢ ɢɧɬɟɪɮɟɣɫɚ ɜ ɫɬɨɪɨɧɭ ɩɪɨɜɚɣɞɟɪɚ 
NAT_GW(config-if)#description ISP - ɨɩɢɫɚɧɢɟ ɢɧɬɟɪɮɟɣɫɚ 
NAT_GW(config-if)#ip address 100.0.0.253 255.255.255.0 - ɡɚɞɚɟɦ Ip ɢ ɦɚɫɤɭ 
NAT_GW(config-if)#no shutdown - ɜɤɥɸɱɚɟɦ ɢɧɬɟɪɮɟɣɫ ɮɢɡɢɱɟɫɤɢ 
NAT_GW(config-if)#ip nat outside - ɧɚɫɬɪɚɢɜɚɟɦ ɢɧɬɟɪɮɟɣɫ ɤɚɤ ɜɧɟɲɧɢɣ 
NAT_GW(config-if)#exit 
NAT_GW(config)#ip nat inside source static 192.168.1.2 100.0.0.1 - ɫɬɚɬɢɱɟɫɤɨɟ ɫɨɩɨɫɬɚɜɥɟɧɢɟ 
ɚɞɪɟɫɨɜ 
NAT_GW(config)#ip nat inside source static 192.168.1.3 100.0.0.2 - ɫɬɚɬɢɱɟɫɤɨɟ ɫɨɩɨɫɬɚɜɥɟɧɢɟ 
ɚɞɪɟɫɨɜ 
NAT_GW(config)#ip nat inside source static 192.168.1.4 100.0.0.3 - ɫɬɚɬɢɱɟɫɤɨɟ ɫɨɩɨɫɬɚɜɥɟɧɢɟ 
ɚɞɪɟɫɨɜ 
NAT_GW(config)#ip route 0.0.0.0 0.0.0.0 100.0.0.254 - ɫɬɚɬɢɱɟɫɤɢɣ ɦɚɪɲɪɭɬ ɜ ɫɬɨɪɨɧɭ ɩɪɨɜɚɣɞɟɪɚ 

ɋɬɚɬɢɱɟɫɤɢɟ ɫɨɨɬɜɟɬɫɬɜɢɹ ɫɨɡɞɚɸɬɫɹ ɫ ɩɨɦɨɳɶɸ ɤɨɦɚɧɞɵ ip nat inside source static. 
Ʉɥɸɱɟɜɨɟ ɫɥɨɜɨ inside ɨɡɧɚɱɚɟɬ, ɱɬɨ NAT ɬɪɚɧɫɥɢɪɭɟɬ ɚɞɪɟɫɚ ɞɥɹ ɯɨɫɬɨɜ, ɧɚɯɨɞɹɳɢɯɫɹ ɜɨ 
ɜɧɭɬɪɟɧɧɟɣ ɱɚɫɬɢ ɫɟɬɢ. Ʉɥɸɱɟɜɨɟ ɫɥɨɜɨ source ɨɡɧɚɱɚɟɬ, ɱɬɨ NAT ɬɪɚɧɫɥɢɪɭɟɬ IP-ɚɞɪɟɫɚ ɜ 
ɩɚɤɟɬɚɯ, ɩɨɫɬɭɩɚɸɳɢɯ ɧɚ ɟɟ ɜɧɭɬɪɟɧɧɢɟ ɢɧɬɟɪɮɟɣɫɵ. Ʉɥɸɱɟɜɨɟ ɫɥɨɜɨ static ɨɡɧɚɱɚɟɬ, ɱɬɨ 
ɷɬɢ ɩɚɪɚɦɟɬɪɵ ɨɩɪɟɞɟɥɹɸɬ ɫɬɚɬɢɱɟɫɤɭɸ ɡɚɩɢɫɶ, ɤɨɬɨɪɚɹ ɧɢɤɨɝɞɚ ɧɟ ɭɞɚɥɢɬɫɹ ɢɡ ɬɚɛɥɢɰɵ 
NAT ɜ ɫɜɹɡɢ ɫ ɢɫɬɟɱɟɧɢɟɦ ɩɟɪɢɨɞɚ ɜɪɟɦɟɧɢ. ɉɪɢ ɫɨɡɞɚɧɢɢ ɡɚɩɢɫɟɣ ɫɬɚɬɢɱɟɫɤɨɣ 
ɬɪɚɧɫɥɹɰɢɢ NAT ɦɚɪɲɪɭɬɢɡɚɬɨɪɭ ɧɟɨɛɯɨɞɢɦɨ ɡɧɚɬɶ, ɤɚɤɢɟ ɢɧɬɟɪɮɟɣɫɵ ɹɜɥɹɸɬɫɹ 
ɜɧɭɬɪɟɧɧɢɦɢ (inside), ɚ ɤɚɤɢɟ ɜɧɟɲɧɢɦɢ (outside). ɉɨɞɤɨɦɚɧɞɵ ɢɧɬɟɪɮɟɣɫɚ ip nat inside ɢ 
ip nat outsideɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɨɛɪɚɡɨɦ ɢɞɟɧɬɢɮɢɰɢɪɭɸɬ ɤɚɠɞɵɣ ɢɧɬɟɪɮɟɣɫ. 
Ⱦɥɹ ɩɪɨɫɦɨɬɪɚ ɜɚɠɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɨ NAT ɫɭɳɟɫɬɜɭɟɬ ɞɜɟ ɤɨɦɚɧɞɵ show ip nat 

translations, show ip nat statistics. 

ɉɟɪɜɚɹ ɤɨɦɚɧɞɚ ɜɵɜɨɞɢɬ ɬɪɢ ɡɚɩɢɫɢ  ɫɬɚɬɢɱɟɫɤɨɣ ɬɪɚɧɫɥɹɰɢɢ NAT, ɫɨɡɞɚɧɧɨɣ ɜ 
ɤɨɧɮɢɝɭɪɚɰɢɢ. ȼɬɨɪɚɹ ɤɨɦɚɧɞɚ ɜɵɜɨɞɢɬ ɫɬɚɬɢɫɬɢɱɟɫɤɭɸ ɢɧɮɨɪɦɚɰɢɸ, ɬɚɤɭɸ, ɤɚɤ 
ɤɨɥɢɱɟɫɬɜɨ ɚɤɬɢɜɧɵɯ ɜ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɡɚɩɢɫɟɣ ɜ ɬɚɛɥɢɰɟ ɬɪɚɧɫɥɹɰɢɢ. Эɬɚ ɫɬɚɬɢɫɬɢɤɚ 



ɬɚɤɠɟ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɤɨɥɢɱɟɫɬɜɨ ɩɨɜɬɨɪɧɵɯ ɩɨɩɚɞɚɧɢɣ (hit), ɤɨɬɨɪɨɟ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɧɚ 
ɟɞɢɧɢɰɭ ɫ ɤɚɠɞɵɦ ɩɚɤɟɬɨɦ, ɞɥɹ ɤɨɬɨɪɨɝɨ NAT ɞɨɥɠɧɚ ɬɪɚɧɫɥɢɪɨɜɚɬɶ ɚɞɪɟɫɚ. 

ɉɟɪɟɣɞɟɦ ɞɚɥɟɟ ɤ ɞɢɧɚɦɢɱɟɫɤɨɣ ɬɪɚɧɫɥɹɰɢɢ ɫɟɬɟɜɵɯ ɚɞɪɟɫɨɜ NAT. Ⱦɢɧɚɦɢɱɟɫɤɚɹ 
ɬɪɚɧɫɥɹɰɢɹ ɫɨɡɞɚɟɬ ɩɭɥ ɜɨɡɦɨɠɧɵɯ ɝɥɨɛɚɥɶɧɵɯ ɜɧɭɬɪɟɧɧɢɯ ɚɞɪɟɫɨɜ ɢ ɨɩɪɟɞɟɥɹɟɬ 
ɤɪɢɬɟɪɢɣ ɫɨɨɬɜɟɬɫɬɜɢɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɬɨɝɨ, ɤɚɤɢɟ ɜɧɭɬɪɟɧɧɢɟ ɝɥɨɛɚɥɶɧɵɟ IP-ɚɞɪɟɫɚ 
ɞɨɥɠɧɵ ɬɪɚɧɫɥɢɪɨɜɚɬɶɫɹ ɫ ɩɨɦɨɳɶɸ NAT. ɇɚɩɪɢɦɟɪ, ɜ ɫɯɟɦɟ ɧɢɠɟ ɛɵɥ ɭɫɬɚɧɨɜɥɟɧ ɩɭɥ 
ɢɡ ɩɹɬɢ ɝɥɨɛɚɥɶɧɵɯ IP-ɚɞɪɟɫɨɜ ɜ ɞɢɚɩɚɡɨɧɟ 200.1.1.1 — 200.1.1.5. Ɍɪɚɧɫɥɹɰɢɹ NAT ɬɚɤɠɟ 
ɧɚɫɬɪɨɟɧɚ ɞɥɹ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɜɫɟɯ ɜɧɭɬɪɟɧɧɢɯ ɥɨɤɚɥɶɧɵɯ ɚɞɪɟɫɨɜ, ɤɨɬɨɪɵɟ ɧɚɱɢɧɚɸɬɫɹ ɫ 
ɨɤɬɟɬɨɜ 10.1.1 

 

ɉɪɢ ɧɚɫɬɪɨɣɤɟ ɞɢɧɚɦɢɱɟɫɤɨɣ ɬɪɚɧɫɥɹɰɢɢ NAT ɧɚ ɨɛɨɪɭɞɨɜɚɧɢɢ Cisco ɩɨ-ɩɪɟɠɧɟɦɭ 
ɬɪɟɛɭɟɬɫɹ ɢɞɟɧɬɢɮɢɤɚɰɢɹ ɤɚɠɞɨɝɨ ɢɧɬɟɪɮɟɣɫɚ ɤɚɤ ɜɧɭɬɪɟɧɧɟɝɨ, ɬɚɤ ɢ ɜɧɟɲɧɟɝɨ, ɧɨ ɭɠɟ ɧɟ 
ɧɭɠɧɨ ɡɚɞɚɜɚɬɶ ɫɬɚɬɢɱɟɫɤɨɟ ɫɨɨɬɜɟɬɫɬɜɢɟ. Ⱦɥɹ ɭɤɚɡɚɧɢɹ ɱɚɫɬɧɵɯ IP-ɚɞɪɟɫɨɜ, ɩɨɞɥɟɠɚɳɢɯ 
ɬɪɚɧɫɥɹɰɢɢ, ɞɢɧɚɦɢɱɟɫɤɚɹ ɬɪɚɧɫɥɹɰɢɹ NAT ɢɫɩɨɥɶɡɭɟɬ ɫɩɢɫɤɢ ɭɩɪɚɜɥɟɧɢɹ ɞɨɫɬɭɩɨɦ ACL 
ɚ ɬɚɤɠɟ ɨɩɪɟɞɟɥɹɟɬ ɩɭɥ ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧɧɵɯ ɨɬɤɪɵɬɵɯ IP-ɚɞɪɟɫɨɜ, ɤɨɬɨɪɵɟ ɛɭɞɭɬ 
ɜɵɞɟɥɹɬɶɫɹ ɢɡ ɷɬɨɝɨ. ɂɬɚɤ, ɚɥɝɨɪɢɬɦ ɧɚɫɬɪɨɣɤɢ ɞɢɧɚɦɢɱɟɫɤɨɣ ɬɪɚɧɫɥɹɰɢɢ: 

1. ɇɚɫɬɪɨɢɬɶ ɢɧɬɟɪɮɟɣɫɵ, ɤɨɬɨɪɵɟ ɛɭɞɭɬ ɧɚɯɨɞɢɬɫɹ ɜɨ ɜɧɭɬɪɟɧɧɟɣ ɩɨɞɫɟɬɢ, ɫ 
ɩɨɦɨɳɶɸ ɤɨɦɚɧɞɵ ip nat inside.  

2. ɇɚɫɬɪɨɢɬɶ ɢɧɬɟɪɮɟɣɫɵ, ɤɨɬɨɪɵɟ ɛɭɞɭɬ ɧɚɯɨɞɢɬɫɹ ɜɨ ɜɧɟɲɧɟɣ ɩɨɞɫɟɬɢ, ɫ ɩɨɦɨɳɶɸ 
ɤɨɦɚɧɞɵ ip nat outside.  

3. ɇɚɫɬɪɨɢɬɶ ɫɩɢɫɨɤ ACL, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɩɚɤɟɬɚɦ, ɩɨɫɬɭɩɚɸɳɢɦ ɧɚ ɜɧɭɬɪɟɧɧɢɟ 
ɢɧɬɟɪɮɟɣɫɵ, ɞɥɹ ɤɨɬɨɪɵɯ ɞɨɥɠɧɚ ɛɵɬɶ ɩɪɢɦɟɧɟɧɚ ɬɪɚɧɫɥɹɰɢɹ NAT 

4. ɇɚɫɬɪɨɢɬɶ ɩɭɥ ɨɬɤɪɵɬɵɯ ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧɧɵɯ IP-ɚɞɪɟɫɨɜ ɫ ɩɨɦɨɳɶɸ ɤɨɦɚɧɞɵ 
ɪɟɠɢɦɚ ɝɥɨɛɚɥɶɧɨɝɨ ɤɨɧɮɢɝɭɪɢɪɨɜɚɧɢɹ ip nat pool ɢɦɹ ɩɟɪɜɵɣ-ɚɞɪɟɫ ɩɨɫɥɟɞɧɢɣ-ɚɞɪɟɫ 
netmask ɦɚɫɤɚ-ɩɨɞɫɟɬɢ.  

5. ȼɤɥɸɱɢɬɶ ɞɢɧɚɦɢɱɟɫɤɭɸ ɬɪɚɧɫɥɹɰɢɸ NAT, ɭɤɚɡɚɜ ɜ ɤɨɦɚɧɞɟ ɝɥɨɛɚɥɶɧɨɝɨ 
ɤɨɧɮɢɝɭɪɢɪɨɜɚɧɢɹ ip nat inside source list ɧɨɦɟɪ-acl pool ɢɦɹ-ɩɭɥɚ  

ɉɪɢɦɟɪ ɤɨɧɮɢɝɭɪɚɰɢɢ ɞɥɹ ɪɨɭɬɟɪɚ: 

NAT_GW>enable - ɩɟɪɟɯɨɞɢɦ ɜ ɪɚɫɲɢɪɟɧɧɵɣ ɪɟɠɢɦ 
NAT_GW#configure terminal - ɩɟɪɟɯɨɞɢɦ ɜ ɪɟɠɢɦ ɤɨɧɮɢɝɭɪɚɰɢɢ 
NAT_GW(config)#interface fa0/0 - ɧɚɫɬɪɨɣɤɚ ɢɧɬɟɪɮɟɣɫɚ ɜ ɫɬɨɪɨɧɭ ɱɚɫɬɧɨɣ ɫɟɬɢ 
NAT_GW(config-if)#description LAN - ɨɩɢɫɚɧɢɟ ɢɧɬɟɪɮɟɣɫɚ 
NAT_GW(config-if)#ip address 192.168.1.1 255.255.255.0 - ɡɚɞɚɟɦ ɲɥɸɡ ɩɨ-ɭɦɨɥɱɚɧɢɸ 
NAT_GW(config-if)#no shutdown - ɜɤɥɸɱɚɟɦ ɢɧɬɟɪɮɟɣɫ ɮɢɡɢɱɟɫɤɢ 
NAT_GW(config-if)#ip nat inside - ɧɚɫɬɪɚɢɜɚɟɦ ɢɧɬɟɪɮɟɣɫ ɤɚɤ ɜɧɭɬɪɟɧɧɢɣ 
NAT_GW(config-if)#exit 
NAT_GW(config)#interface fa0/1 - ɧɚɫɬɪɨɣɤɢ ɢɧɬɟɪɮɟɣɫɚ ɜ ɫɬɨɪɨɧɭ ɩɪɨɜɚɣɞɟɪɚ 
NAT_GW(config-if)#description ISP - ɨɩɢɫɚɧɢɟ ɢɧɬɟɪɮɟɣɫɚ 
NAT_GW(config-if)#ip address 100.0.0.253 255.255.255.0 - ɡɚɞɚɟɦ Ip ɢ ɦɚɫɤɭ 

http://netclo.ru/nastroyka-acl-v-cisco/


NAT_GW(config-if)#no shutdown - ɜɤɥɸɱɚɟɦ ɢɧɬɟɪɮɟɣɫ ɮɢɡɢɱɟɫɤɢ 
NAT_GW(config-if)#ip nat outside - ɧɚɫɬɪɚɢɜɚɟɦ ɢɧɬɟɪɮɟɣɫ ɤɚɤ ɜɧɟɲɧɢɣ 
NAT_GW(config-if)#exit 
NAT_GW(config)#ip nat pool testPool 100.0.0.1 100.0.0.252 netmask 255.255.255.0- ɫɨɡɞɚɟɦ 
ɞɢɧɚɦɢɱɟɫɤɢɣ ɩɭɥ 
NAT_GW(config)#access-list 1 permit 192.168.1.1 0.0.0.255 - ɫɨɡɞɚɟɦ ɫɩɢɫɨɤ ɞɨɫɬɭɩɚ 1, ɜ 
ɤɨɬɨɪɨɦ ɪɚɡɪɟɲɚɟɦ  
ɬɪɚɧɫɥɢɪɨɜɚɬɶ Ip-ɚɞɪɟɫɚ ɢɡ ɩɨɞɫɟɬɢ 192.168.1.1/24 
NAT_GW(config)#ip nat inside source list 1 pool testPool - ɜɤɥɸɱɚɟɦ ɞɢɧɚɦɢɱɟɫɤɭɸ 
ɬɪɚɧɫɥɹɰɢɸ 
NAT_GW(config)#ip route 0.0.0.0 0.0.0.0 100.0.0.254 - ɫɬɚɬɢɱɟɫɤɢɣ ɦɚɪɲɪɭɬ ɜ ɫɬɨɪɨɧɭ 
ɩɪɨɜɚɣɞɟɪɚ 

Ɂɚɞɚɧɢɟ:  

1) ɇɚɫɬɪɨɢɬɶ ɫɬɚɬɢɱɟɫɤɭɸ ɬɪɚɧɫɥɹɰɢɸ NAT ɞɥɹ ɪɨɭɬɟɪɚ. Ⱦɚɧɧɵɟ ɞɥɹ ɢɧɬɟɪɮɟɣɫɨɜ 
ɜɡɹɬɶ ɭ ɩɪɟɩɨɞɚɜɚɬɟɥɹ 

2) ɇɚɫɬɪɨɢɬɶ ɞɢɧɚɦɢɱɟɫɤɭɸ ɬɪɚɧɫɥɹɰɢɸ NAT ɞɥɹ ɪɨɭɬɟɪɚ. Ⱦɚɧɧɵɟ ɞɥɹ ɢɧɬɟɪɮɟɣɫɨɜ 
ɜɡɹɬɶ ɭ ɩɪɟɩɨɞɚɜɚɬɟɥɹ 

3) ɇɚɫɬɪɨɢɬɶ ɦɚɪɲɪɭɬɢɡɚɬɨɪ, ɤɨɬɨɪɵɣ ɛɭɞɟɬ ɜɵɞɚɜɚɬɶ ɩɨ DHCP ɫɟɬɶ X ɧɚɱɢɧɚɹ ɫ ip 
ɚɞɪɟɫɚ Y. Ɂɧɚɱɟɧɢɹ X ɢ Y ɜɡɹɬɶ ɭ ɩɪɟɩɨɞɚɜɚɬɟɥɹ. 

 

 



ɉɪɚɤɬɢɱɟɫɤɨɟ ɡɚɧɹɬɢɟ № 10.  
Ɉɬɫɥɟɠɢɜɚɧɢɟ ɪɚɡɪɟɲɟɧɢɹ DNS-ɢɦɟɧɢ. ɂɡɭɱɟɧɢɟ ɜɟɛ-ɡɚɩɪɨɫɨɜ. 

  

Ɍɟɨɪɟɬɢɱɟɫɤɢɟ ɫɜɟɞɟɧɢɹ   
ȿɠɟɞɧɟɜɧɨ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɞɨɫɬɭɩɚ ɤ ɭɫɥɭɝɚɦ, ɞɨɫɬɭɩɧɵɦ ɩɨ ɫɟɬɢ ɂɧɬɟɪɧɟɬ, ɦɵ 
ɨɛɪɚɳɚɟɦɫɹ ɤ ɬɵɫɹɱɚɦ ɫɟɪɜɟɪɨɜ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜ ɪɚɡɥɢɱɧɵɯ ɝɟɨɝɪɚɮɢɱɟɫɤɢɯ ɬɨɱɤɚɯ. 
Ʉɚɠɞɨɦɭ ɢɡ ɷɬɢɯ ɫɟɪɜɟɪɨɜ ɩɪɢɫɜɚɢɜɚɟɬɫɹ ɭɧɢɤɚɥɶɧɵɣ IP-ɚɞɪɟɫ, ɩɨ ɤɨɬɨɪɨɦɭ ɨɧ 
ɢɞɟɧɬɢɮɢɰɢɪɭɟɬɫɹ ɜ ɩɨɞɤɥɸɱɟɧɧɨɣ ɥɨɤɚɥɶɧɨɣ ɫɟɬɢ. Ȼɵɥɨ ɛɵ ɧɟɜɨɡɦɨɠɧɨ ɡɚɩɨɦɧɢɬɶ ɜɫɟ 
IP-ɚɞɪɟɫɚ ɜɫɟɯ ɫɟɪɜɟɪɨɜ, ɩɪɟɞɨɫɬɚɜɥɹɸɳɢɯ ɪɚɡɥɢɱɧɵɟ ɭɫɥɭɝɢ ɩɨ ɫɟɬɢ ɂɧɬɟɪɧɟɬ. ȼɦɟɫɬɨ 
ɷɬɨɝɨ ɩɪɟɞɥɚɝɚɟɬɫɹ ɛɨɥɟɟ ɩɪɨɫɬɨɣ ɫɩɨɫɨɛ ɩɨɢɫɤɚ ɫɟɪɜɟɪɨɜ – ɫɨɩɨɫɬɚɜɢɬɶ ɢɦɹ ɫ ɧɟɤɨɬɨɪɵɦ 
IP-ɚɞɪɟɫɨɦ. ɋɥɭɠɛɚ ɞɨɦɟɧɧɵɯ ɢɦɟɧ (DNS) ɩɨɡɜɨɥɹɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɢɦɹ ɭɡɥɚ ɞɥɹ ɡɚɩɪɨɫɚ 
IP-ɚɞɪɟɫɚ ɨɬɞɟɥɶɧɨɝɨ ɫɟɪɜɟɪɚ. Ɋɟɝɢɫɬɪɚɰɢɹ ɢ ɨɪɝɚɧɢɡɚɰɢɹ ɢɦɟɧ ɜ ɷɬɨɣ ɫɢɫɬɟɦɟ 
ɜɵɩɨɥɧɹɟɬɫɹ ɩɨ ɫɩɟɰɢɚɥɶɧɵɦ ɜɵɫɨɤɨɭɪɨɜɧɟɜɵɦ ɝɪɭɩɩɚɦ, ɢɦɟɧɭɟɦɵɦ ɞɨɦɟɧɚɦɢ. ȼ DNS-
ɫɟɪɜɟɪɟ ɡɚɩɢɫɚɧɚ ɫɩɟɰɢɚɥɶɧɚɹ ɬɚɛɥɢɰɚ, ɚɫɫɨɰɢɢɪɭɸɳɚɹ ɢɦɟɧɚ ɭɡɥɨɜ ɜ ɞɨɦɟɧɟ ɫ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ IP-ɚɞɪɟɫɨɦ. ȿɫɥɢ ɤɥɢɟɧɬ ɡɧɚɟɬ ɢɦɹ ɫɟɪɜɟɪɚ, ɧɚɩɪɢɦɟɪ, ɜɟɛ-ɫɟɪɜɟɪɚ, ɧɨ 
ɬɪɟɛɭɟɬɫɹ ɧɚɣɬɢ IP-ɚɞɪɟɫ, ɨɧ ɧɚɩɪɚɜɥɹɟɬ ɡɚɩɪɨɫ ɧɚ ɷɬɨɬ DNS-ɫɟɪɜɟɪ ɱɟɪɟɡ ɩɨɪɬ 53. Ʉɥɢɟɧɬ 
ɢɫɩɨɥɶɡɭɟɬ ɷɬɨɬ IPɚɞɪɟɫ DNS-ɫɟɪɜɟɪɚ, ɩɪɨɩɢɫɚɧɧɨɝɨ ɜ ɧɚɫɬɪɨɣɤɚɯ DNS ɪɚɡɞɟɥɚ 
ɤɨɧɮɢɝɭɪɚɰɢɢ IP ɷɬɨɝɨ ɭɡɥɚ.  ɉɪɢ ɩɨɥɭɱɟɧɢɢ ɡɚɩɪɨɫɚ DNS-ɫɟɪɜɟɪ ɜɵɹɫɧɹɟɬ ɩɨ ɫɜɨɟɣ 
ɬɚɛɥɢɰɟ, ɢɦɟɟɬɫɹ ɥɢ ɫɨɨɬɜɟɬɫɬɜɢɟ ɦɟɠɞɭ ɡɚɩɪɚɲɢɜɚɟɦɵɦ IP-ɚɞɪɟɫɨɦ ɢ ɜɟɛ-ɫɟɪɜɟɪɨɦ. ȿɫɥɢ 
ɧɚ DNSɫɟɪɜɟɪɟ ɨɬɫɭɬɫɬɜɭɟɬ ɡɚɩɢɫɶ ɨ ɡɚɩɪɚɲɢɜɚɟɦɨɦ ɢɦɟɧɢ, ɨɧ ɨɩɪɚɲɢɜɚɟɬ ɞɪɭɝɨɣ 
DNSɫɟɪɜɟɪ ɜ ɩɪɟɞɟɥɚɯ ɫɜɨɟɝɨ ɞɨɦɟɧɚ. ɉɨɫɥɟ ɪɚɫɩɨɡɧɚɜɚɧɢɹ IP-ɚɞɪɟɫɚ DNS-ɫɟɪɜɟɪ 
ɨɬɩɪɚɜɥɹɟɬ ɪɟɡɭɥɶɬɚɬ ɨɛɪɚɬɧɨ ɤ ɤɥɢɟɧɬɭ. ȿɫɥɢ DNS-ɫɟɪɜɟɪɭ ɧɟ ɭɞɚɥɨɫɶ ɨɩɪɟɞɟɥɢɬɶ IP-
ɚɞɪɟɫ, ɤɥɢɟɧɬ ɧɟ ɫɦɨɠɟɬ ɭɫɬɚɧɨɜɢɬɶ ɫɜɹɡɶ ɫ ɷɬɢɦ ɜɟɛ-ɫɟɪɜɟɪɨɦ ɢ ɩɨɥɭɱɢɬ ɫɨɨɛɳɟɧɢɟ ɨɛ 
ɢɫɬɟɱɟɧɢɢ ɜɪɟɦɟɧɢ ɨɠɢɞɚɧɢɹ. Ʉɨɦɚɧɞɚ nslookup – ɤɨɦɚɧɞɚ ɨɩɟɪɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦ UNIX ɢ 
Windows ɞɥɹ ɡɚɩɪɨɫɚ ɢɧɮɨɪɦɚɰɢɢ ɫ ɫɟɪɜɟɪɨɜ ɞɨɦɟɧɧɵɯ ɢɦɟɧ ɜ ɂɧɬɟɪɧɟɬɟ. Ɍɪɟɛɭɸɬɫɹ 
ɫɥɟɞɭɸɳɢɟ ɪɟɫɭɪɫɵ:  

• ɤɨɦɩɶɸɬɟɪ ɩɨɞ ɭɩɪɚɜɥɟɧɢɟ Windows ɫ ɩɨɞɤɥɸɱɟɧɢɟɦ ɤ ɂɧɬɟɪɧɟɬɭ;  
• ɞɨɫɬɭɩ ɤ ɤɨɦɚɧɞɟ Run.  

ɏɨɞ ɪɚɛɨɬɵ:   
1. Ɉɬɫɥɟɠɢɜɚɧɢɟ ɩɪɟɨɛɪɚɡɨɜɚɧɢɣ DNS.  
ɚ. ɇɚɠɦɢɬɟ ɤɧɨɩɤɭ «ɉɭɫɤ», ɜɵɛɟɪɢɬɟ ɤɨɦɚɧɞɭ «ȼɵɩɨɥɧɢɬɶ», ɜɜɟɞɢɬɟ ɤɨɦɚɧɞɭ cmd, ɚ 
ɡɚɬɟɦ ɧɚɠɦɢɬɟ ɤɧɨɩɤɭ «ɈɄ». Ɉɬɤɪɨɟɬɫɹ ɨɤɧɨ ɤɨɦɚɧɞɧɨɣ ɫɬɪɨɤɢ.  
ɛ. ȼ ɤɨɦɚɧɞɧɨɣ ɫɬɪɨɤɟ ɜɜɟɞɢɬɟ ping www.cisco.com. Ʉɨɦɩɶɸɬɟɪɭ ɧɟɨɛɯɨɞɢɦɨ 
ɩɪɟɨɛɪɚɡɨɜɚɬɶ www.cisco.com ɜ IP-ɚɞɪɟɫ, ɱɬɨɛɵ ɡɧɚɬɶ, ɤɭɞɚ ɨɬɩɪɚɜɥɹɬɶ ICMPɩɚɤɟɬɵ. 
Ʉɨɦɚɧɞɚ ping ɨɬɩɪɚɜɥɹɟɬ ɩɚɤɟɬɵ ɷɬɨɝɨ ɬɢɩɚ.  
ɜ. ȼ ɩɟɪɜɨɣ ɫɬɪɨɤɟ ɜɵɯɨɞɧɵɯ ɞɚɧɧɵɯ ɩɨɤɚɡɚɧɨ ɢɦɹ www.cisco.com, ɩɪɟɨɛɪɚɡɨɜɚɧɧɨɟ ɜ IP-
ɚɞɪɟɫ ɫɢɫɬɟɦɨɣ DNS. Ɋɟɡɭɥɶɬɚɬɵ ɪɚɛɨɬɵ ɫɢɫɬɟɦɵ DNS ɞɨɥɠɧɵ ɛɵɬɶ ɜɢɞɧɵ, ɞɚɠɟ ɟɫɥɢ ɜ 
ɭɱɟɛɧɨɦ ɭɱɪɟɠɞɟɧɢɢ ɟɫɬɶ ɦɟɠɫɟɬɟɜɨɣ ɷɤɪɚɧ, ɛɥɨɤɢɪɭɸɳɢɣ ɨɛɦɟɧ ɩɚɤɟɬɚɦɢ, ɢɥɢ ɟɫɥɢ 
ɤɨɦɩɚɧɢɹ Cisco ɧɟ ɩɨɞɞɟɪɠɢɜɚɟɬ ɨɛɦɟɧ ɩɚɤɟɬɚɦɢ ɫɨ ɫɜɨɢɦɢ ɜɟɛɫɟɪɜɟɪɚɦɢ.  

 
ɝ. Ʉɚɤɨɣ IP-ɚɞɪɟɫ ɩɨɤɚɡɚɧ ɧɚ ɷɤɪɚɧɟ?  
ɞ. ɋɨɜɩɚɞɚɟɬ ɥɢ ɨɧ ɫ ɚɞɪɟɫɨɦ, ɩɨɤɚɡɚɧɧɵɦ ɧɚ ɩɪɟɞɫɬɚɜɥɟɧɧɨɦ ɜɵɲɟ ɪɢɫɭɧɤɟ?  
2. ɉɪɨɜɟɪɤɚ ɪɚɛɨɬɵ ɫɢɫɬɟɦɵ DNS ɫ ɩɨɦɨɳɶɸ ɤɨɦɚɧɞɵ nslookup.  
ɚ. ȼ ɤɨɦɚɧɞɧɨɣ ɫɬɪɨɤɟ ɜɜɟɞɢɬɟ ɤɨɦɚɧɞɭ nslookup.  
ɛ. Ʉɚɤɨɣ DNS-ɫɟɪɜɟɪ ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɨ ɭɦɨɥɱɚɧɢɸ?  



ɜ. Ɉɛɪɚɬɢɬɟ ɜɧɢɦɚɧɢɟ ɧɚ ɢɡɦɟɧɟɧɢɟ ɤɨɦɚɧɞɧɨɣ ɫɬɪɨɤɢ. Эɬɨ ɤɨɦɚɧɞɧɚɹ ɫɬɪɨɤɚ 
NSLOOKUP. ȼ ɞɚɧɧɨɣ ɤɨɦɚɧɞɧɨɣ ɫɬɪɨɤɟ ɦɨɠɧɨ ɜɜɨɞɢɬɶ ɤɨɦɚɧɞɵ, ɨɬɧɨɫɹɳɢɟɫɹ ɤ 
ɫɢɫɬɟɦɟ DNS.  
ɝ. ȼ ɤɨɦɚɧɞɧɨɣ ɫɬɪɨɤɟ ɜɜɟɞɢɬɟ ?, ɱɬɨɛɵ ɩɪɨɫɦɨɬɪɟɬɶ ɫɩɢɫɨɤ ɜɫɟɯ ɤɨɦɚɧɞ, ɞɨɫɬɭɩɧɵɯ ɜ 
ɪɟɠɢɦɟ NSLOOKUP.  
ɞ. Ɂɚɩɢɲɢɬɟ ɬɪɢ ɤɨɦɚɧɞɵ, ɤɨɬɨɪɵɟ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɜ ɪɟɠɢɦɟ NSLOOKUP.   
ɟ. ȼ ɤɨɦɚɧɞɧɨɣ ɫɬɪɨɤɟ NSLOOKUP ɜɜɟɞɢɬɟ www.cisco.com.  
ɠ. Ʉɚɤɨɜ ɩɪɟɨɛɪɚɡɨɜɚɧɧɵɣ IP-ɚɞɪɟɫ?  
ɡ. ɋɨɜɩɚɞɚɟɬ ɥɢ ɨɧ ɫ ɚɞɪɟɫɨɦ ɢɡ ɜɵɯɨɞɧɵɯ ɞɚɧɧɵɯ ɤɨɦɚɧɞɵ ping?  
ɢ. ȼ ɤɨɦɚɧɞɧɨɣ ɫɬɪɨɤɟ ɜɜɟɞɢɬɟ IP-ɚɞɪɟɫ ɬɨɥɶɤɨ ɱɬɨ ɨɛɧɚɪɭɠɟɧɧɨɝɨ ɜɟɛ-ɫɟɪɜɟɪɚ Cisco. ɋ 
ɩɨɦɨɳɶɸ ɤɨɦɚɧɞɵ NSLOOKUP ɦɨɠɧɨ ɭɡɧɚɬɶ ɞɨɦɟɧɧɨɟ ɢɦɹ IP-ɚɞɪɟɫɚ, ɟɫɥɢ URL-ɚɞɪɟɫ 
ɧɟ ɢɡɜɟɫɬɟɧ. ɂɫɩɨɥɶɡɭɹ ɨɩɢɫɚɧɧɵɟ ɜɵɲɟ ɩɪɨɰɟɞɭɪɵ, ɧɚɣɞɢɬɟ IPɚɞɪɟɫ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ 
ɢɦɟɧɢ www.google.com.  
3. Ɉɩɪɟɞɟɥɟɧɢɟ ɩɨɱɬɨɜɵɯ ɫɟɪɜɟɪɨɜ ɫ ɩɨɦɨɳɶɸ ɤɨɦɚɧɞɵ nslookup.  
ɚ. ȼ ɤɨɦɚɧɞɧɨɣ ɫɬɪɨɤɟ ɜɜɟɞɢɬɟ set type=mx, ɱɬɨɛɵ ɫ ɩɨɦɨɳɶɸ ɤɨɦɚɧɞɵ NSLOOKUP 
ɨɩɪɟɞɟɥɢɬɶ ɩɨɱɬɨɜɵɟ ɫɟɪɜɟɪɵ.  
ɛ. ȼ ɤɨɦɚɧɞɧɨɣ ɫɬɪɨɤɟ ɜɜɟɞɢɬɟ www.cisco.com.  
ɜ. Ʉɚɤɢɟ ɭ ɞɚɧɧɨɝɨ ɫɟɪɜɟɪɚ: ɨɫɧɨɜɧɨɟ ɢɦɹ, ɨɬɜɟɬɫɬɜɟɧɧɵɣ ɩɨɱɬɨɜɵɣ ɚɞɪɟɫ ɢ ɜɪɟɦɹ ɠɢɡɧɢ 
(TTL) ɩɨ ɭɦɨɥɱɚɧɢɸ?  
ɝ. ȼ ɤɨɦɚɧɞɧɨɣ ɫɬɪɨɤɟ ɜɟɞɢɬɟ ɤɨɦɚɧɞɭ exit, ɱɬɨɛɵ ɜɟɪɧɭɬɶɫɹ ɤ ɨɛɵɱɧɨɣ ɤɨɦɚɧɞɧɨɣ ɫɬɪɨɤɟ.  
ɞ. ȼ ɷɬɨɣ ɤɨɦɚɧɞɧɨɣ ɫɬɪɨɤɟ ɜɜɟɞɢɬɟ ipconfig /all.  
ɟ. Ɂɚɩɢɲɢɬɟ IP-ɚɞɪɟɫɚ ɜɫɟɯ ɢɫɩɨɥɶɡɭɟɦɵɯ ɜ ɥɨɤɚɥɶɧɨɣ ɫɟɬɢ DNS-ɫɟɪɜɟɪɨɜ.  
ɠ. ȼɜɟɞɢɬɟ ɤɨɦɚɧɞɭ exit, ɱɬɨɛɵ ɡɚɤɪɵɬɶ ɨɤɧɨ ɤɨɦɚɧɞɧɨɣ ɫɬɪɨɤɢ.  
  
Ʉɨɧɬɪɨɥɶɧɵɟ ɜɨɩɪɨɫɵ:  

1. Ʉɚɤɢɟ ɬɪɟɛɭɸɬɫɹ ɪɟɫɭɪɫɵ ɞɥɹ ɨɬɫɥɟɠɢɜɚɧɢɹ ɪɚɡɪɟɲɟɧɢɹ DNS-ɢɦɟɧ?  
2. ɑɬɨ ɩɪɨɢɫɯɨɞɢɬ, ɟɫɥɢ ɧɚ DNS-ɫɟɪɜɟɪɟ ɨɬɫɭɬɫɬɜɭɟɬ ɡɚɩɢɫɶ ɨ ɡɚɩɪɚɲɢɜɚɟɦɨɦ ɢɦɟɧɢ?  
3. Ⱦɥɹ ɱɟɝɨ ɧɭɠɧɚ ɤɨɦɚɧɞɚ nslookup?  
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 ɂɡɭɱɟɧɢɟ ɩɪɨɬɨɤɨɥɚ FTP. ɇɚɫɬɪɨɣɤɚ ɤɥɢɟɧɬɚ ɷɥɟɤɬɪɨɧɧɨɣ ɩɨɱɬɵ. 

 

Ɍɟɨɪɟɬɢɱɟɫɤɢɟ ɫɜɟɞɟɧɢɹ 

ɉɪɨɬɨɤɨɥ FTP ɩɨɡɜɨɥɹɟɬ ɩɟɪɟɦɟɫɬɢɬɶ ɮɚɣɥ ɫ ɭɞɚɥɟɧɧɨɝɨ ɤɨɦɩɶɸɬɟɪɚ ɧɚ ɥɨɤɚɥɶɧɵɣ. 
FTP ɬɚɤɠɟ ɩɨɞɞɟɪɠɢɜɚɟɬ ɧɟɫɤɨɥɶɤɨ ɤɨɦɚɧɞ ɩɪɨɫɦɨɬɪɚ ɭɞɚɥɟɧɧɨɝɨ ɤɚɬɚɥɨɝɚ ɢ 
ɩɟɪɟɦɟɳɟɧɢɹ ɩɨ ɤɚɬɚɥɨɝɚɦ ɭɞɚɥɟɧɧɨɣ ɮɚɣɥɨɜɨɣ ɫɢɫɬɟɦɵ. ɉɨɷɬɨɦɭ FTP ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ 
ɞɨɫɬɭɩɚ ɤ ɬɟɦ ɮɚɣɥɚɦ, ɞɚɧɧɵɟ ɤɨɬɨɪɵɯ ɧɟɬ ɫɦɵɫɥɚ ɩɪɨɫɦɚɬɪɢɜɚɬɶ ɭɞɚɥɟɧɧɨ, ɚ ɝɨɪɚɡɞɨ 
ɷɮɮɟɤɬɢɜɧɟɣ  ɩɟɪɟɦɟɫɬɢɬɶ ɧɚ ɤɥɢɟɧɬɫɤɢɣ ɤɨɦɩɶɸɬɟɪ. ȼ ɩɪɨɬɨɤɨɥ FTP ɜɫɬɪɨɟɧɵ 
ɩɪɢɦɢɬɢɜɧɵɟ ɫɪɟɞɫɬɜɚ ɚɜɬɨɪɢɡɚɰɢɢ ɭɞɚɥɟɧɧɵɯ ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɧɚ ɨɫɧɨɜɟ ɩɟɪɟɞɚɱɢ ɩɨ ɫɟɬɢ 
ɩɚɪɨɥɹ ɜ ɨɬɤɪɵɬɨɦ ɜɢɞɟ. Ʉɪɨɦɟ ɬɨɝɨ, ɩɨɞɞɟɪɠɢɜɚɟɬɫɹ ɚɧɨɧɢɦɧɵɣ ɞɨɫɬɭɩ, ɧɟ ɬɪɟɛɭɸɳɢɣ 
ɭɤɚɡɚɧɢɹ ɢɦɟɧɢ ɩɨɥɶɡɨɜɚɬɟɥɹ ɢ ɩɚɪɨɥɹ; ɬɚɤɨɣ ɫɩɨɫɨɛ ɞɨɫɬɭɩɚ ɱɚɫɬɨ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɤɚɤ 
ɛɨɥɟɟ ɛɟɡɨɩɚɫɧɵɣ, ɬɚɤ ɤɚɤ ɨɧ ɧɟ ɩɨɞɜɟɪɝɚɟɬ ɩɚɪɨɥɢ ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɭɝɪɨɡɟ ɩɟɪɟɯɜɚɬɚ. 
Ʉɥɢɟɧɬ ɩɨɫɵɥɚɟɬ ɡɚɩɪɨɫɵ ɫɟɪɜɟɪɭ, ɩɪɢɧɢɦɚɟɬ ɢ ɩɟɪɟɞɚɟɬ ɮɚɣɥɵ. 
ɋɟɪɜɟɪ ɨɛɪɚɛɚɬɵɜɚɟɬ ɡɚɩɪɨɫɵ ɤɥɢɟɧɬɚ, ɩɟɪɟɞɚɟɬ ɢ ɩɪɢɧɢɦɚɟɬ ɮɚɣɥɵ 
FTP-ɫɟɪɜɟɪɵ, ɤɚɤ ɩɪɚɜɢɥɨ, ɞɨɫɬɭɩɧɵ ɬɨɥɶɤɨ ɞɥɹ ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧɧɵɯ ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɢ 
ɬɪɟɛɭɸɬ ɩɪɢ ɩɨɞɤɥɸɱɟɧɢɢ: ɜɜɨɞɚ ɢɞɟɧɬɢɮɢɤɚɬɨɪɚ (login – ɜɯɨɞɧɨɟ ɢɦɹ) ɢ ɩɚɪɨɥɹ 
(password). 

Ȼɨɥɶɲɢɧɫɬɜɨ Web-ɛɪɚɭɡɟɪɨɜ ɨɛɟɫɩɟɱɢɜɚɸɬ ɞɨɫɬɭɩ ɤ FTP-ɫɟɪɜɟɪɚɦ ɛɟɡ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɩɟɰɢɚɥɶɧɵɯ FTP-ɤɥɢɟɧɬɨɜ. ɇɚɩɪɢɦɟɪ, URL-ɚɞɪɟɫ: 
ftp://ftp.ware.ru/pub/win/internet/ftp/dl.zip ɨɡɧɚɱɚɟɬ ―ɫɜɹɡɚɬɶɫɹ ɫ FTP-ɫɟɪɜɟɪɨɦ ɫ ɩɪɚɜɚɦɢ ɞɥɹ 
ɚɧɨɧɢɦɧɵɯ ɩɨɥɶɡɨɜɚɬɟɥɟɣ 
ɋɟɚɧɫ ɪɚɛɨɬɵ ɫ FTP-ɫɟɪɜɟɪɨɦ ɦɨɠɧɨ ɩɪɨɜɟɫɬɢ ɜ ɪɟɠɢɦɟ ɤɨɦɚɧɞɧɨɣ ɫɬɪɨɤɢ. Ⱦɥɹ ɷɬɨɝɨ 
ɧɟɨɛɯɨɞɢɦɨ ɜɜɟɫɬɢ ɤɨɦɚɧɞɭ ftp ɢ ɩɨɫɥɟ ɩɪɨɛɟɥɚ ɜɜɟɫɬɢ IP-ɚɞɪɟɫ ɢɥɢ DNS-ɚɞɪɟɫ FTP-
ɫɟɪɜɟɪɚ. ȿɫɥɢ ɪɟɝɢɫɬɪɚɰɢɹ ɩɪɨɲɥɚ ɭɫɩɟɲɧɨ ɢ ɫɜɹɡɶ ɭɫɬɚɧɨɜɥɟɧɚ, ɬɨ ɫ ɩɨɦɨɳɶɸ ɤɨɦɚɧɞ 
FTP ɦɨɠɧɨ ɜɵɩɨɥɧɢɬɶ ɜɫɟ ɞɟɣɫɬɜɢɹ ɩɨ ɪɚɛɨɬɟ ɫ ɮɚɣɥɚɦɢ. 
Ɉɫɧɨɜɧɵɟ ɦɨɞɭɥɢ ɫɥɭɠɛɵ FTP 

FTP-ɤɥɢɟɧɬ ɫɨɫɬɨɢɬ ɢɡ ɬɪɟɯ ɨɫɧɨɜɧɵɯ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɦɨɞɭɥɟɣ. 
• User Interface (ɚɧɚɥɨɝ ɚɝɟɧɬɚ ɩɨɥɶɡɨɜɚɬɟɥɹ) — ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɣ ɢɧɬɟɪɮɟɣɫ, 
ɩɪɢɧɢɦɚɸɳɢɣ ɨɬ ɩɨɥɶɡɨɜɚɬɟɥɹ ɤɨɦɚɧɞɵ ɢ ɨɬɨɛɪɚɠɚɸɳɢɣ ɫɨɫɬɨɹɧɢɟ FTP-ɫɟɚɧɫɚ ɧɚ 
ɷɤɪɚɧɟ. 
User-PI — ɢɧɬɟɪɩɪɟɬɚɬɨɪ ɤɨɦɚɧɞ ɩɨɥɶɡɨɜɚɬɟɥɹ. Эɬɨɬ ɦɨɞɭɥɶ ɜɡɚɢɦɨɞɟɣɫɬɜɭɟɬ ɫ ɦɨɞɭɥɟɦ 
Server-PI FTP-ɫɟɪɜɟɪɚ. 
User-DTP — ɦɨɞɭɥɶ, ɨɫɭɳɟɫɬɜɥɹɸɳɢɣ ɩɟɪɟɞɚɱɭ ɞɚɧɧɵɯ ɮɚɣɥɚ ɩɨ ɤɨɦɚɧɞɚɦ, ɩɨɥɭɱɚɟɦɵɦ 
ɨɬ ɦɨɞɭɥɹ User-PI ɩɨ ɩɪɨɬɨɤɨɥɭ ɤɥɢɟɧɬ-ɫɟɪɜɟɪ. Эɬɨɬ ɦɨɞɭɥɶ ɜɡɚɢɦɨɞɟɣɫɬɜɭɟɬ ɫ ɥɨɤɚɥɶɧɨɣ 
ɮɚɣɥɨɜɨɣ ɫɢɫɬɟɦɨɣ ɤɥɢɟɧɬɚ. 
FTP-ɫɟɪɜɟɪ ɜɤɥɸɱɚɟɬ ɞɜɚ ɦɨɞɭɥɹ. 
• Server-PI — ɦɨɞɭɥɶ, ɤɨɬɨɪɵɣ ɩɪɢɧɢɦɚɟɬ ɢ ɢɧɬɟɪɩɪɟɬɢɪɭɟɬ ɤɨɦɚɧɞɵ, ɩɟɪɟɞɚɜɚɟɦɵɟ ɩɨ 
ɫɟɬɢ ɦɨɞɭɥɟɦ User-PI. 
• Server-DTP — ɦɨɞɭɥɶ, ɭɩɪɚɜɥɹɸɳɢɣ ɩɟɪɟɞɚɱɟɣ ɞɚɧɧɵɯ ɮɚɣɥɚ ɩɨ ɤɨɦɚɧɞɚɦ ɨɬ ɦɨɞɭɥɹ 
Server-PI. ȼɡɚɢɦɨɞɟɣɫɬɜɭɟɬ ɫ ɥɨɤɚɥɶɧɨɣ ɮɚɣɥɨɜɨɣ ɫɢɫɬɟɦɨɣ ɫɟɪɜɟɪɚ. 
ɍɩɪɚɜɥɹɸɳɢɣ ɫɟɚɧɫ ɢ ɫɟɚɧɫ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ 

FTP-ɤɥɢɟɧɬ ɢ FTP-ɫɟɪɜɟɪ ɩɨɞɞɟɪɠɢɜɚɸɬ ɩɚɪɚɥɥɟɥɶɧɨ ɞɜɚ ɫɟɚɧɫɚ — ɭɩɪɚɜɥɹɸɳɢɣ ɫɟɚɧɫ ɢ 
ɫɟɚɧɫ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ. ɍɩɪɚɜɥɹɸɳɢɣ ɫɟɚɧɫ ɨɬɤɪɵɜɚɟɬɫɹ ɩɪɢ ɭɫɬɚɧɨɜɥɟɧɢɢ 
ɩɟɪɜɨɧɚɱɚɥɶɧɨɝɨ FTP-ɫɨɟɞɢɧɟɧɢɹ ɤɥɢɟɧɬɚ ɫ ɫɟɪɜɟɪɨɦ, ɩɪɢɱɟɦ ɜ ɬɟɱɟɧɢɟ ɨɞɧɨɝɨ 
ɭɩɪɚɜɥɹɸɳɟɝɨ ɫɟɚɧɫɚ ɦɨɠɟɬ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɜɵɩɨɥɧɹɬɶɫɹ ɧɟɫɤɨɥɶɤɨ ɫɟɚɧɫɨɜ ɩɟɪɟɞɚɱɢ 
ɞɚɧɧɵх, ɜ ɪɚɦɤɚɯ ɤɨɬɨɪɵɯ ɩɟɪɟɞɚɸɬɫɹ ɢɥɢ ɩɪɢɧɢɦɚɸɬɫɹ ɧɟɫɤɨɥɶɤɨ ɮɚɣɥɨɜ. 
Ɉɛɳɚɹ ɫɯɟɦɚ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɤɥɢɟɧɬɚ ɢ ɫɟɪɜɟɪɚ ɜɵɝɥɹɞɢɬ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ. 
1. FTP-ɫɟɪɜɟɪ ɜɫɟɝɞɚ ɨɬɤɪɵɜɚɟɬ ɭɩɪɚɜɥɹɸɳɢɣ ɌɋɊ-ɩɨɪɬ 21 ɞɥɹ ɩɪɨɫɥɭɲɢɜɚɧɢɹ, ɨɠɢɞɚɹ 
ɩɪɢɯɨɞɚ ɡɚɩɪɨɫɚ ɧɚ ɭɫɬɚɧɨɜɥɟɧɢɟ ɭɩɪɚɜɥɹɸɳɟɝɨ FTP-ɫɨɟɞɢɧɟɧɢɹ ɨɬ ɭɞɚɥɟɧɧɨɝɨ ɤɥɢɟɧɬɚ. 
2. ɉɨɫɥɟ ɭɫɬɚɧɨɜɥɟɧɢɹ ɭɩɪɚɜɥɹɸɳɟɝɨ ɫɨɟɞɢɧɟɧɢɹ FTP-ɤɥɢɟɧɬ ɨɬɩɪɚɜɥɹɟɬ ɧɚ ɫɟɪɜɟɪ 
ɤɨɦɚɧɞɵ, ɤɨɬɨɪɵɟ ɭɬɨɱɧɹɸɬ ɩɚɪɚɦɟɬɪɵ ɫɨɟɞɢɧɟɧɢɹ: ɢɦɹ ɢ ɩɚɪɨɥɶ ɤɥɢɟɧɬɚ, ɪɨɥɶ 
ɭɱɚɫɬɧɢɤɨɜ ɫɨɟɞɢɧɟɧɢɹ (ɚɤɬɢɜɧɚɹ ɢɥɢ ɩɚɫɫɢɜɧɚɹ), ɩɨɪɬ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ, ɬɢɩ ɩɟɪɟɞɚɱɢ, 
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ɬɢɩ ɩɟɪɟɞɚɜɚɟɦɵɯ ɞɚɧɧɵɯ (ɞɜɨɢɱɧɵɟ ɞɚɧɧɵɟ ɢɥɢ ɤɨɞ ASCII), ɞɢɪɟɤɬɢɜɵ ɧɚ ɜɵɩɨɥɧɟɧɢɟ 
ɞɟɣɫɬɜɢɣ (ɱɢɬɚɬɶ ɮɚɣɥ, ɩɢɫɚɬɶ ɮɚɣɥ, ɭɞɚɥɢɬɶ ɮɚɣɥ ɢ ɬ. ɩ.). 
3. ɉɨɫɥɟ ɫɨɝɥɚɫɨɜɚɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɩɚɫɫɢɜɧɵɣ ɭɱɚɫɬɧɢɤ ɫɨɟɞɢɧɟɧɢɹ ɩɟɪɟɯɨɞɢɬ ɜ ɪɟɠɢɦ 
ɨɠɢɞɚɧɢɹ ɨɬɤɪɵɬɢɹ ɫɨɟɞɢɧɟɧɢɹ ɧɚ ɩɨɪɬ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ. Ⱥɤɬɢɜɧɵɣ ɭɱɚɫɬɧɢɤ 
ɢɧɢɰɢɢɪɭɟɬ ɷɬɨ ɫɨɟɞɢɧɟɧɢɟ ɢ ɧɚɱɢɧɚɟɬ ɩɟɪɟɞɚɱɭ ɞɚɧɧɵɯ. 
4. ɉɨɫɥɟ ɨɤɨɧɱɚɧɢɹ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ ɫɨɟɞɢɧɟɧɢɟ ɩɨ ɩɨɪɬɚɦ ɞɚɧɧɵɯ ɡɚɤɪɵɜɚɟɬɫɹ, ɚ 
ɭɩɪɚɜɥɹɸɳɟɟ ɫɨɟɞɢɧɟɧɢɟ ɨɫɬɚɟɬɫɹ ɨɬɤɪɵɬɵɦ. ɉɨɥɶɡɨɜɚɬɟɥɶ ɦɨɠɟɬ ɩɨ ɭɩɪɚɜɥɹɸɳɟɦɭ 
ɫɨɟɞɢɧɟɧɢɸ ɚɤɬɢɜɢɡɢɪɨɜɚɬɶ ɧɨɜɵɣ ɫɟɚɧɫ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ.  
ɉɨɪɬɵ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ ɜɵɛɢɪɚɟɬ FTP-ɤɥɢɟɧɬ (ɩɨ ɭɦɨɥɱɚɧɢɸ ɤɥɢɟɧɬ ɦɨɠɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ 
ɞɥɹ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ ɩɨɪɬ ɭɩɪɚɜɥɹɸɳɟɝɨ ɫɟɚɧɫɚ), ɚ ɫɟɪɜɟɪ ɞɨɥɠɟɧ ɡɚɞɟɣɫɬɜɨɜɚɬɶ ɩɨɪɬ, 
ɧɨɦɟɪ ɤɨɬɨɪɨɝɨ ɧɚ ɟɞɢɧɢɰɭ ɦɟɧɶɲɟ ɧɨɦɟɪɚ ɩɨɪɬɚ ɤɥɢɟɧɬɚ. 

ɉɪɨɬɨɤɨɥ FTP ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ ɞɜɚ ɜɨɡɦɨɠɧɵɯ ɪɟɠɢɦɚ ɭɫɬɚɧɨɜɥɟɧɢɹ ɫɜɹɡɢ ɞɥɹ ɨɛɦɟɧɚ 
ɮɚɣɥɚɦɢ: 

 ɚɤɬɢɜɧɵɣ ɪɟɠɢɦ; 
 ɩɚɫɫɢɜɧɵɣ ɪɟɠɢɦ. 

Аɤɬɢɜɧɵɣ ɪɟɠɢɦ 

Ⱦɟɣɫɬɜɢɹ ɤɥɢɟɧɬɚ ɢ ɫɟɪɜɟɪɚ: 
1. Ʉɥɢɟɧɬ ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɫɜɹɡɶ ɢ ɩɨɫɵɥɚɟɬ ɫ ɧɟɫɬɚɧɞɚɪɬɧɨɝɨ ɩɨɪɬɚ N (N>1024) ɡɚɩɪɨɫ 

ɧɚ 21 ɩɨɪɬ ɫɟɪɜɟɪɚ; 
2. ɋɟɪɜɟɪ ɩɨɫɵɥɚɟɬ ɨɬɜɟɬ ɧɚ ɩɨɪɬ N ɤɥɢɟɧɬɚ; 
3. ɋɟɪɜɟɪ ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɫɜɹɡɶ ɞɥɹ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ ɩɨ ɩɨɪɬɭ 20 ɧɚ ɩɨɪɬ ɤɥɢɟɧɬɚ N+1. 

 
Ⱥɤɬɢɜɧɵɣ ɪɟɠɢɦ ɜɵɝɨɞɟɧ ɞɥɹ FTP-ɫɟɪɜɟɪɚ, ɧɨ ɜɪɟɞɟɧ ɞɥɹ ɤɥɢɟɧɬɚ. Ɍɚɤ ɤɚɤ FTP 
ɫɟɪɜɟɪ ɩɵɬɚɟɬɫɹ ɫɨɟɞɢɧɢɬɶɫɹ ɫɨ ɫɥɭɱɚɣɧɵɦ ɜɵɫɨɤɢɦ (ɩɨ ɧɨɦɟɪɭ) ɩɨɪɬɨɦ ɧɚ ɤɥɢɟɧɬɟ, 
ɬɨ ɬɚɤɨɟ ɫɨɟɞɢɧɟɧɢɟ ɦɨɠɟɬ ɛɵɬɶ ɛɥɨɤɢɪɨɜɚɧɨ ɛɪɚɧɞɦɚɭɷɪɨɦ ɧɚ ɫɬɨɪɨɧɟ ɤɥɢɟɧɬɚ. 

ɉɚɫɫɢɜɧɵɣ ɪɟɠɢɦ 
Ⱦɟɣɫɬɜɢɹ ɤɥɢɟɧɬɚ ɢ ɫɟɪɜɟɪɚ 
1. Ʉɥɢɟɧɬ ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɫɜɹɡɶ ɢ ɩɨɫɵɥɚɟɬ ɡɚɩɪɨɫ (ɫɨɨɛɳɚɟɬ, ɱɬɨ ɧɚɞɨ ɪɚɛɨɬɚɬɶ ɜ 

ɩɚɫɫɢɜɧɨɦ ɪɟɠɢɦɟ) ɧɚ 21 ɩɨɪɬ ɫɟɪɜɟɪɚ ɫ ɧɟɫɬɚɧɞɚɪɬɧɨɝɨ ɩɨɪɬɚ N (N>1024); 
2. ɋɟɪɜɟɪ ɧɚɡɧɚɱɚɟɬ ɧɟɫɬɚɧɞɚɪɬɧɵɣ ɩɨɪɬ P ɞɥɹ ɤɚɧɚɥɚ ɞɚɧɧɵɯ (P>1024) ɢ ɩɨɫɵɥɚɟɬ ɧɚ 

ɩɨɪɬ N ɤɥɢɟɧɬɚ ɨɬɜɟɬ, ɜ ɤɨɬɨɪɨɦ ɫɨɨɛɳɚɟɬ ɧɨɦɟɪ ɩɨɪɬɚ P; 
3. Ʉɥɢɟɧɬ ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɫɜɹɡɶ ɞɥɹ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ ɩɨ ɩɨɪɬɭ N+1 ɧɚ ɩɨɪɬ ɫɟɪɜɟɪɚ P. 

 

 
ɉɚɫɫɢɜɧɵɣ ɪɟɠɢɦ ɜɵɝɨɞɟɧ ɞɥɹ ɤɥɢɟɧɬɚ, ɧɨ ɜɪɟɞɟɧ ɞɥɹ FTP-ɫɟɪɜɟɪɚ. Ʉɥɢɟɧɬ ɛɭɞɟɬ ɞɟɥɚɬɶ 
ɞɜɚ ɫɨɟɞɢɧɟɧɢɹ ɤ ɫɟɪɜɟɪɭ, ɩɪɢ ɷɬɨɦ ɜɬɨɪɨɟ ɛɭɞɟɬ ɤ ɫɥɭɱɚɣɧɨɦɭ ɜɵɫɨɤɨɦɭ ɩɨɪɬɭ. Ɍɚɤɨɟ 
ɫɨɟɞɢɧɟɧɢɟ ɦɨɠɟɬ ɛɵɬɶ ɛɥɨɤɢɪɨɜɚɧɨ ɛɪɚɧɞɦɚɭɷɪɨɦ ɧɚ ɫɬɨɪɨɧɟ ɫɟɪɜɟɪɚ. 



 
Ʉɨɦɚɧɞɵ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ FTP-ɤɥɢɟɧɬɚ ɫ FTP-ɫɟɪɜɟɪɨɦ 

ȼ ɩɪɨɬɨɤɨɥɟ FTP ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɫɩɟɰɢɚɥɶɧɵɟ ɤɨɦɚɧɞɵ ɞɥɹ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ FTP-ɤɥɢɟɧɬɚ 
ɫ FTP-ɫɟɪɜɟɪɨɦ (ɧɟ ɫɥɟɞɭɟɬ ɢɯ ɩɭɬɚɬɶ ɫ ɤɨɦɚɧɞɚɦɢ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɨɝɨ ɢɧɬɟɪɮɟɣɫɚ 
ɤɥɢɟɧɬɚ, ɨɪɢɟɧɬɢɪɨɜɚɧɧɵɟ ɧɚ ɩɪɢɦɟɧɟɧɢɟ ɱɟɥɨɜɟɤɨɦ). Эɬɢ ɤɨɦɚɧɞɵ ɞɟɥɹɬɫɹ ɧɚ ɬɪɢ 
ɝɪɭɩɩɵ. 
• Кɨɦɚɧɞɵ ɭɩɪɚɜɥɟɧɢɹ ɞɨɫɬɭɩɨɦ ɤ ɫɢɫɬɟɦɟ ɞɨɫɬɚɜɥɹɸɬ ɫɟɪɜɟɪɭ ɢɦɹ ɢ ɩɚɪɨɥɶ ɤɥɢɟɧɬɚ, 
ɢɡɦɟɧɹɸɬ ɬɟɤɭɳɢɣ ɤɚɬɚɥɨɝ ɧɚ ɫɟɪɜɟɪɟ, ɩɨɜɬɨɪɧɨ ɢɧɢɰɢɚɥɢɡɢɪɭɸɬ, ɚ ɬɚɤɠɟ ɡɚɜɟɪɲɚɸɬ 
ɭɩɪɚɜɥɹɸɳɢɣ ɫɟɚɧɫ. 
Кɨɦɚɧɞɵ ɭɩɪɚɜɥɟɧɢɹ ɩɨɬɨɤɨɦ ɞɚɧɧɵх ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɩɚɪɚɦɟɬɪɵ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ. 
ɋɥɭɠɛɚ FTP ɦɨɠɟɬ ɩɪɢɦɟɧɹɬɶɫɹ ɞɥɹ ɩɟɪɟɞɚɱɢ ɪɚɡɧɵɯ ɬɢɩɨɜ ɞɚɧɧɵɯ (ɤɨɞ ASCII ɢɥɢ 
ɞɜɨɢɱɧɵɟ ɞɚɧɧɵɟ), ɪɚɛɨɬɚɬɶ ɤɚɤ ɫɨ ɫɬɪɭɤɬɭɪɢɪɨɜɚɧɧɵɦɢ ɞɚɧɧɵɦɢ (ɮɚɣɥ, ɡɚɩɢɫɶ, 
ɫɬɪɚɧɢɰɚ), ɬɚɤ ɢ ɫ ɧɟɫɬɪɭɤɬɭɪɢɪɨɜɚɧɧɵɦɢ. 
• Кɨɦɚɧɞɵ ɫɥɭɠɛɵ FTP ɭɩɪɚɜɥɹɸɬ ɩɟɪɟɞɚɱɟɣ ɮɚɣɥɨɜ, ɨɩɟɪɚɰɢɹɦɢ ɧɚɞ ɭɞɚɥɟɧɧɵɦɢ 
ɮɚɣɥɚɦɢ ɢ ɤɚɬɚɥɨɝɚɦɢ. ɇɚɩɪɢɦɟɪ, ɤɨɦɚɧɞɵ RETR ɢ ST0R ɡɚɩɪɚɲɢɜɚɸɬ ɩɟɪɟɞɚɱɭ ɮɚɣɥɚ 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɨɬ ɫɟɪɜɟɪɚ ɧɚ ɤɥɢɟɧɬɫɤɢɣ ɯɨɫɬ, ɢ ɧɚɨɛɨɪɨɬ. ɉɚɪɚɦɟɬɪɚɦɢ ɤɚɠɞɨɣ ɢɡ ɷɬɢɯ 
ɤɨɦɚɧɞ ɹɜɥɹɟɬɫɹ ɢɦɹ ɮɚɣɥɚ. Ɇɨɠɟɬ ɛɵɬɶ ɡɚɞɚɧɨ ɬɚɤɠɟ ɫɦɟɳɟɧɢɟ ɨɬ ɧɚɱɚɥɚ ɮɚɣɥɚ — ɷɬɨ 
ɩɨɡɜɨɥɹɟɬ ɧɚɱɚɬɶ ɩɟɪɟɞɚɱɭ ɮɚɣɥɚ ɫ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɦɟɫɬɚ ɩɪɢ ɧɟɩɪɟɞɜɢɞɟɧɧɨɦ ɪɚɡɪɵɜɟ 
ɫɨɟɞɢɧɟɧɢɹ. Ʉɨɦɚɧɞɵ DELE, MKD, RMD, LIST ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɭɞɚɥɹɸɬ ɮɚɣɥ, ɫɨɡɞɚɸɬ 
ɤɚɬɚɥɨɝ, ɭɞɚɥɹɸɬ ɤɚɬɚɥɨɝ ɢ ɩɟɪɟɞɚɸɬ ɫɩɢɫɨɤ ɮɚɣɥɨɜ ɬɟɤɭɳɟɝɨ ɤɚɬɚɥɨɝɚ. Ʉɚɠɞɚɹ ɤɨɦɚɧɞɚ 
ɩɪɨɬɨɤɨɥɚ FTP ɩɟɪɟɞɚɟɬɫɹ ɜ ɜɢɞɟ ɨɞɧɨɣ ɫɬɪɨɤɢ ɤɨɞɚ ASCII. 

Ɋɚɛɨɬɚ FTP ɧɚ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɨɦ ɭɪɨɜɧɟ ɩɪɢ ɩɟɪɟɞɚɱɟ ɮɚɣɥɨɜ ɫɨɞɟɪɠɢɬ ɧɟɫɤɨɥɶɤɨ 
ɷɬɚɩɨɜ: 

1. ɂɞɟɧɬɢɮɢɤɚɰɢɹ (ɜɜɨɞ ɢɦɟɧɢ-ɢɞɟɧɬɢɮɢɤɚɬɨɪɚ ɢ ɩɚɪɨɥɹ); 
2. ȼɵɛɨɪ ɤɚɬɚɥɨɝɚ; 
3. Ɉɩɪɟɞɟɥɟɧɢɟ ɪɟɠɢɦɚ ɨɛɦɟɧɚ: 

 ɩɟɪɟɞɚɱɚ ɮɚɣɥɨɜ ɜ ɬɟɤɫɬɨɜɨɦ ɜɢɞɟ; 
 ɩɟɪɟɞɚɱɚ ɮɚɣɥɨɜ ɜ ɛɢɧɚɪɧɨɦ ɜɢɞɟ; 

4. ȼɵɩɨɥɧɟɧɢɟ ɤɨɦɚɧɞ ɨɛɦɟɧɚ; 
5. Ɂɚɜɟɪɲɟɧɢɟ ɪɚɛɨɬɵ 
6.  

ɏɨɞ ɪɚɛɨɬɵ: 

 

1. ɍɫɬɚɧɨɜɤɚ FTP-ɫɟɪɜɟɪɚ. 
FTP-ɫɟɪɜɟɪ ɜɯɨɞɢɬ ɜ ɫɨɫɬɚɜ ɫɥɭɠɛ IIS. Ⱦɥɹ ɟɝɨ ɭɫɬɚɧɨɜɤɢ ɨɬɤɪɵɜɚɟɦ ɉɚɧɟɥɶ 

ɭɩɪɚɜɥɟɧɢɹ -> ɉɪɨɝɪɚɦɦɵ -> ȼɤɥɸɱɟɧɢɟ ɢɥɢ ɨɬɤɥɸɱɟɧɢɟ ɤɨɦɩɨɧɟɧɬɨɜ 
Windows. Ɋɚɫɤɪɵɜɚɟɦ ɪɚɡɞɟɥ ɋɥɭɠɛɵ IIS ɢ ɫɬɚɜɢɦ ɝɚɥɨɱɤɢ ɧɚɩɪɨɬɢɜ 
ɫɥɟɞɭɸɳɢɯ ɤɨɦɩɨɧɟɧɬɨɜ: ɋɥɭɠɛɚ FTP ɢ Ʉɨɧɫɨɥɶ ɭɩɪɚɜɥɟɧɢɹ IIS.(ɪɢɫ1.) 

 
2. ɇɚɫɬɪɨɣɤɚ FTP-ɫɟɪɜɟɪɚ. 



Ɉɬɤɪɵɜɚɟɦ ɉɚɧɟɥɶ ɭɩɪɚɜɥɟɧɢɹ -> ɋɢɫɬɟɦɚ ɢ ɛɟɡɨɩɚɫɧɨɫɬɶ -> Ⱥɞɦɢɧɢɫɬɪɢɪɨɜɚɧɢɟ -
> ɍɩɪɚɜɥɟɧɢɟ ɤɨɦɩɶɸɬɟɪɨɦ (ɦɨɠɧɨ ɛɵɫɬɪɟɟ: ɦɟɧɸ ɉɭɫɤ -> ɩɪɚɜɵɣ ɤɥɢɤ ɧɚ Ʉɨɦɩɶɸɬɟɪ 
-> ɜ ɦɟɧɸ ɜɵɛɪɚɬɶ ɩɭɧɤɬ ɍɩɪɚɜɥɟɧɢɟ). ȼ ɨɬɤɪɵɜɲɟɦɫɹ ɨɤɧɟ ɪɚɫɤɪɵɜɚɟɦ ɝɪɭɩɩɭ 
ɋɥɭɠɛɵ ɢ ɩɪɢɥɨɠɟɧɢɹ ɢ ɨɬɤɪɵɜɚɟɦ Ⱦɢɫɩɟɬɱɟɪ ɫɥɭɠɛ IIS. ȼ ɨɤɧɟ ɉɨɞɤɥɸɱɟɧɢɹ 
ɜɵɛɢɪɚɟɦ ɩɚɩɤɭ ɋɚɣɬɵ, ɡɚɬɟɦ ɜ ɩɪɚɜɨɦ ɨɤɧɟ Ⱦɟɣɫɬɜɢɹ ɧɚɠɢɦɚɟɦ ɧɚ ɫɫɵɥɤɭ Ⱦɨɛɚɜɢɬɶ 
FTP-ɫɚɣɬ.(ɪɢɫ2.) 

 
3. ȼ ɦɚɫɬɟɪɟ ɫɨɡɞɚɧɢɹ ftp-ɫɚɣɬɚ ɭɤɚɡɵɜɚɟɦ ɟɝɨ ɧɚɡɜɚɧɢɟ ɢ ɪɚɫɩɨɥɨɠɟɧɢɟ (ɩɨ 

ɭɦɨɥɱɚɧɢɸ c:\inetpub\ftproot).(ɪɢɫ3) 

 
4. Ⱦɚɥɟɟ ɭɤɚɡɵɜɚɟɦ ɩɚɪɚɦɟɬɪɵ ɩɪɢɜɹɡɤɢ ɢ SSL. Ɋɚɡɞɟɥ ɩɪɢɜɹɡɤɚ ɨɫɬɚɜɥɹɸ ɛɟɡ 

ɢɡɦɟɧɟɧɢɣ. Ɉɩɰɢɸ «Ɂɚɩɭɫɤɚɬɶ ftp-ɫɚɣɬ ɚɜɬɨɦɚɬɢɱɟɫɤɢ» ɨɬɤɥɸɱɚɸ (ftp ɦɧɟ ɧɭɠɟɧ 
ɬɨɥɶɤɨ ɜɪɟɦɹ ɨɬ ɜɪɟɦɟɧɢ). ȼ ɪɚɡɞɟɥɟ SSL ɜɵɫɬɚɜɥɹɸ ɨɩɰɢɸ «Ȼɟɡ SSL».(ɪɢɫ4) 



 
5. ȼ ɫɥɟɞɭɸɳɟɦ ɨɤɧɟ ɨɫɬɚɜɥɹɟɦ ɜɫɟ ɛɟɡ ɢɡɦɟɧɟɧɢɣ ɢ ɧɚɠɢɦɚɟɦ Ƚɨɬɨɜɨ.(ɪɢɫ5) 

 
6. ɋɚɣɬ ɫɨɡɞɚɧ. Ɍɟɩɟɪɶ ɦɨɠɧɨ ɩɟɪɟɣɬɢ ɤ ɞɨɩɨɥɧɢɬɟɥɶɧɵɦ ɩɚɪɚɦɟɬɪɚɦ ɞɥɹ 

ɬɨɧɤɨɣ ɧɚɫɬɪɨɣɤɢ (ɧɚɩɪɢɦɟɪ ɨɝɪɚɧɢɱɢɬɶ ɦɚɤɫɢɦɚɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɨɞɧɨɜɪɟɦɟɧɧɵɯ 
ɩɨɞɤɥɸɱɟɧɢɣ). ȼɵɞɟɥɢɬɟ ɬɨɥɶɤɨ ɱɬɨ ɫɨɡɞɚɧɧɵɣ ɫɚɣɬ, ɫɩɪɚɜɚ ɜ ɩɚɧɟɥɢ Ⱦɟɣɫɬɜɢɹ 
ɧɚɠɦɢɬɟ ɧɚ Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɟ ɩɚɪɚɦɟɬɪɵ(ɪɢɫ 6) 

 
7. ɋɥɟɞɭɸɳɢɣ ɷɬɚɩ — ɧɚɫɬɪɨɣɤɚ ɛɪɚɧɞɦɚɭɷɪɚ Windows. Ɉɬɤɪɨɣɬɟ ɉɚɧɟɥɶ 

ɭɩɪɚɜɥɟɧɢɹ -> ɋɢɫɬɟɦɚ ɢ ɛɟɡɨɩɚɫɧɨɫɬɶ -> Ȼɪɚɧɞɦɚɭɷɪ Windows -> Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɟ 
ɩɚɪɚɦɟɬɪɵ. ȼ ɪɚɡɞɟɥɟ «ɉɪɚɜɢɥɚ ɞɥɹ ɜɯɨɞɹɳɢɯ ɩɨɞɤɥɸɱɟɧɢɣ» ɧɚɯɨɞɢɦ ɢ ɚɤɬɢɜɢɪɭɟɦ 
«FTP-ɫɟɪɜɟɪ (ɜɯɨɞɹɳɢɣ ɬɪɚɮɢɤ)» ɢ «FTP Server Passive (FTP Passive Traffic-In)». 
ɉɨɫɥɟɞɧɟɟ ɩɪɚɜɢɥɨ ɩɨɡɜɨɥɹɟɬ ɩɨɞɤɥɸɱɚɬɶɫɹ ftp-ɤɥɢɟɧɬɭ ɜ ɩɚɫɫɢɜɧɨɦ ɪɟɠɢɦɟ.(ɪɢɫ7,8) 



 

 
8. ȼ ɪɚɡɞɟɥɟ «ɉɪɚɜɢɥɚ ɞɥɹ ɢɫɯɨɞɹɳɟɝɨ ɩɨɞɤɥɸɱɟɧɢɹ» ɧɚɯɨɞɢɦ ɢ ɚɤɬɢɜɢɪɭɟɦ 

«FTP Server (FTP Traffic-Out)».(ɪɢɫ9) 



 
9. ȿɫɥɢ ɜ ɫɢɫɬɟɦɟ ɭɫɬɚɧɨɜɥɟɧ ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ ɛɪɚɧɞɦɚɭɷɪ (Comodo, Outpost ɢ 

ɬ.ɩ.), ɬɨ ɜ ɧɟɦ ɬɚɤɠɟ ɧɟɨɛɯɨɞɢɦɨ ɨɬɤɪɵɬɶ ɩɨɪɬ 21 (TCP) ɞɥɹ ɜɯɨɞɹɳɢɯ ɩɨɞɤɥɸɱɟɧɢɣ ɢ 
ɩɨɪɬ 20 (TCP) ɞɥɹ ɢɫɯɨɞɹɳɢɯ.ȿɫɥɢ ɩɨɞɤɥɸɱɟɧɢɟ ɤ ɂɧɬɟɪɧɟɬ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ 
ɩɨɦɨɳɶɸ ɦɚɪɲɪɭɬɢɡɚɬɨɪɚ, ɢ ɜɵ ɯɨɬɢɬɟ ɫɞɟɥɚɬɶ ɫɜɨɣ ɫɟɪɜɟɪ ɞɨɫɬɭɩɧɵɦ ɢɧɬɟɪɧɟɬ-
ɩɨɥɶɡɨɜɚɬɟɥɹɦ, ɬɨɝɞɚ ɧɟɨɛɯɨɞɢɦɨ ɧɚɫɬɪɨɢɬɶ ɩɪɨɛɪɨɫ ɩɨɪɬɨɜ ɧɚ ɦɚɪɲɪɭɬɢɡɚɬɨɪɟ. ɇɚ 
ɦɨɟɦ Dlink DI-804HV ɷɬɨ ɜɵɩɨɥɧɹɟɬɫɹ ɜ ɪɚɡɞɟɥɟ Virtual Server. 

10. ɇɚɫɬɪɨɣɤɚ ɩɪɚɜ ɩɨɥɶɡɨɜɚɬɟɥɟɣ. 
ȿɫɥɢ ɨɫɬɚɜɢɬɶ ɜɫɟ ɤɚɤ ɟɫɬɶ, ɬɨ ɩɨɞɤɥɸɱɢɬɶɫɹ ɤ ftp-ɫɟɪɜɟɪɭ ɫɦɨɠɟɬ ɥɸɛɨɣ 

ɩɨɥɶɡɨɜɚɬɟɥɶ (ɜɤɥɸɱɟɧ ɚɧɨɧɢɦɧɵɣ ɞɨɫɬɭɩ) ɫ ɩɪɚɜɚɦɢ ɬɨɥɶɤɨ ɧɚ ɱɬɟɧɢɟ (ɦɨɠɧɨ 
ɫɤɚɱɢɜɚɬɶ, ɧɨ ɡɚɩɢɫɵɜɚɬɶ ɢ ɢɡɦɟɧɹɬɶ ɮɚɣɥɵ ɧɟɥɶɡɹ). ɉɪɟɞɩɨɥɨɠɢɦ, ɱɬɨ ɧɚɦ ɧɭɠɧɨ 
ɫɞɟɥɚɬɶ ɞɨɫɬɭɩ ɞɥɹ ɞɨɜɟɪɟɧɧɵɯ ɩɨɥɶɡɨɜɚɬɟɥɟɣ, ɤɨɬɨɪɵɟ ɢɦɟɥɢ ɛɵ ɩɪɚɜɚ ɡɚɩɢɫɢ ɢ 
ɢɡɦɟɧɟɧɢɹ ɮɚɣɥɨɜ. 

Ɉɬɤɪɵɜɚɟɦ ɉɚɧɟɥɶ ɭɩɪɚɜɥɟɧɢɹ -> ɋɢɫɬɟɦɚ ɢ ɛɟɡɨɩɚɫɧɨɫɬɶ -> Ⱥɞɦɢɧɢɫɬɪɢɪɨɜɚɧɢɟ -
> ɍɩɪɚɜɥɟɧɢɟ ɤɨɦɩɶɸɬɟɪɨɦ (ɉɭɫɤ -> ɩɪɚɜɵɣ ɤɥɢɤ ɧɚ Ʉɨɦɩɶɸɬɟɪ -> ɜ ɦɟɧɸ ɜɵɛɪɚɬɶ 
ɩɭɧɤɬ ɍɩɪɚɜɥɟɧɢɟ). Ⱦɚɥɟɟ ɪɚɫɤɪɵɜɚɟɦ ɝɪɭɩɩɭ Ʌɨɤɚɥɶɧɵɟ ɩɨɥɶɡɨɜɚɬɟɥɢ ɢ ɝɪɭɩɩɵ 
(ɞɚɧɧɚɹ ɧɚɫɬɪɨɣɤɚ ɞɨɫɬɭɩɧɚ ɬɨɥɶɤɨ ɜ ɪɟɞɚɤɰɢɹɯ Ȼɢɡɧɟɫ ɢ Ɇɚɤɫɢɦɚɥɶɧɚɹ). ɉɪɚɜɵɣ ɤɥɢɤ 
ɧɚ ɩɚɩɤɟ Ƚɪɭɩɩɵ, ɜ ɦɟɧɸ ɜɵɛɢɪɚɟɦ ɋɨɡɞɚɬɶ ɝɪɭɩɩɭ.(ɪɢɫ10) 

 



11. ȼɜɨɞɢɦ ɧɚɡɜɚɧɢɟ ɝɪɭɩɩɵ — ɉɨɥɶɡɨɜɚɬɟɥɢ FTP, ɨɩɢɫɚɧɢɟ (ɦɨɠɧɨ ɧɟ 
ɜɜɨɞɢɬɶ) ɢ ɧɚɠɢɦɚɟɦ ɤɧɨɩɤɭ ɋɨɡɞɚɬɶ.(ɪɢɫ11) 

 
12. Ɍɟɩɟɪɶ ɧɟɨɛɯɨɞɢɦɨ ɫɨɡɞɚɬɶ ɩɨɥɶɡɨɜɚɬɟɥɹ. Ⱦɟɥɚɟɦ ɩɪɚɜɵɣ ɤɥɢɤ ɧɚ ɩɚɩɤɟ 

ɉɨɥɶɡɨɜɚɬɟɥɢ ɢ ɜ ɦɟɧɸ ɜɵɛɢɪɚɟɦ ɇɨɜɵɣ ɩɨɥɶɡɨɜɚɬɟɥɶ.(ɪɢɫ 12) 

 
13. ȼɜɨɞɢɦ ɢɦɹ ɩɨɥɶɡɨɜɚɬɟɥɹ (ɧɚɩɪɢɦɟɪ ftp_user_1), ɩɚɪɨɥɶ (ɧɟ ɦɟɧɟɟ 6 

ɫɢɦɜɨɥɨɜ), ɜɵɫɬɚɜɥɹɟɦ ɝɚɥɨɱɤɢ ɧɚɩɪɨɬɢɜ ɨɩɰɢɣ «Ɂɚɩɪɟɬɢɬɶ ɫɦɟɧɭ ɩɚɪɨɥɹ 
ɩɨɥɶɡɨɜɚɬɟɥɟɦ» ɢ «ɋɪɨɤ ɞɟɣɫɬɜɢɹ ɩɚɪɨɥɹ ɧɟ ɨɝɪɚɧɢɱɟɧ».(ɪɢɫ 13) 

 
14. ɉɨɥɶɡɨɜɚɬɟɥɶ ɫɨɡɞɚɧ. Ɍɟɩɟɪɶ ɧɟɨɛɯɨɞɢɦɨ ɩɪɢɫɜɨɢɬɶ ɟɦɭ ɪɚɧɟɟ ɫɨɡɞɚɧɧɭɸ 

ɝɪɭɩɩɭ ɉɨɥɶɡɨɜɚɬɟɥɢ ftp. Ⱦɥɹ ɷɬɨɝɨ ɨɬɤɪɵɜɚɟɦ ɫɜɨɣɫɬɜɚ ɩɨɥɶɡɨɜɚɬɟɥɹ ɢ ɩɟɪɟɯɨɞɢɦ ɧɚ 



ɡɚɤɥɚɞɤɭ «ɑɥɟɧɫɬɜɨ ɜ ɝɪɭɩɩɚɯ». ɉɨ ɭɦɨɥɱɚɧɢɸ ɧɨɜɨɦɭ ɩɨɥɶɡɨɜɚɬɟɥɸ ɩɪɢɫɜɚɢɜɚɟɬɫɹ 
ɝɪɭɩɩɚ ɉɨɥɶɡɨɜɚɬɟɥɢ, ɭɞɚɥɹɟɦ ɟɟ. ɇɚɠɢɦɚɟɦ ɤɧɨɩɤɭ Ⱦɨɛɚɜɢɬɶ -> Ⱦɨɩɨɥɧɢɬɟɥɶɧɨ -> 
ɉɨɢɫɤ. Ɉɬɤɪɨɟɬɫɹ ɫɩɢɫɨɤ ɝɪɭɩɩ ɩɨɥɶɡɨɜɚɬɟɥɟɣ. ȼɵɛɢɪɚɟɦ ɝɪɭɩɩɭ ɉɨɥɶɡɨɜɚɬɟɥɢ FTP ɢ 
ɧɚɠɢɦɚɟɦ Ok. ȼ ɢɬɨɝɟ ɩɨɥɭɱɚɟɦ( ɪɢɫ 14) 

 
15. ɇɚɠɢɦɚɟɦ Ok ɢ ɩɟɪɟɯɨɞɢɦ ɤ ɫɥɟɞɭɸɳɟɦɭ ɷɬɚɩɭ. 
ɇɚ ɷɬɚɩɟ ɫɨɡɞɚɧɢɹ ftp-ɫɚɣɬɚ ɧɚɦ ɛɵɥɨ ɧɟɨɛɯɨɞɢɦɨ ɜɵɛɪɚɬɶ ɪɚɛɨɱɢɣ ɤɚɬɚɥɨɝ 

(c:\inetpub\ftproot). Ɍɟɩɟɪɶ ɞɥɹ ɝɪɭɩɩɵ «ɉɨɥɶɡɨɜɚɬɟɥɢ FTP» ɧɟɨɛɯɨɞɢɦɨ ɧɚɫɬɪɨɢɬɶ 
ɩɪɚɜɚ ɞɨɫɬɭɩɚ ɤ ɷɬɨɦɭ ɤɚɬɚɥɨɝɭ. Ɉɬɤɪɵɜɚɟɦ c:\inetpub ɜ ɩɪɨɜɨɞɧɢɤɟ, ɨɬɤɪɵɜɚɟɦ 
ɫɜɨɣɫɬɜɚ ɩɚɩɤɢ ftproot, ɩɟɪɟɯɨɞɢɦ ɧɚ ɡɚɤɥɚɞɤɭ Ȼɟɡɨɩɚɫɧɨɫɬɶ ɢ ɧɚɠɢɦɚɟɦ ɤɧɨɩɤɭ 
ɂɡɦɟɧɢɬɶ. ȼ ɨɬɤɪɵɜɲɟɦɫɹ ɨɤɧɟ ɧɚɠɢɦɚɟɦ ɤɧɨɩɤɭ Ⱦɨɛɚɜɢɬɶ ɢ ɜɵɛɢɪɚɟɦ ɝɪɭɩɩɭ 
«ɉɨɥɶɡɨɜɚɬɟɥɢ FTP» (ɤɚɤ ɩɪɢ ɫɨɡɞɚɧɢɢ ɩɨɥɶɡɨɜɚɬɟɥɹ). ɍɫɬɚɧɚɜɥɢɜɚɟɦ ɭɪɨɜɟɧɶ ɩɪɚɜ — 
«ɉɨɥɧɵɣ ɞɨɫɬɭɩ» ɢ ɧɚɠɢɦɚɟɦ Ɉɤ. (ɪɢɫ 15) 

 
16. ɉɨɫɥɟɞɧɢɣ ɷɬɚɩ. ȼɧɨɜɶ ɨɬɤɪɵɜɚɟɦ Ⱦɢɫɩɟɬɱɟɪ ɫɥɭɠɛ IIS ɢ ɜɵɞɟɥɹɟɦ ɧɚɲ ftp-

ɫɟɪɜɟɪ (Test FTP). ȼ ɩɚɧɟɥɢ ɭɩɪɚɜɥɟɧɢɹ ftp-ɫɚɣɬɨɦ ɜɵɛɢɪɚɟɦ «ɉɪɚɜɢɥɚ ɚɜɬɨɪɢɡɚɰɢɢ 
FTP». Ⱦɨɛɚɜɥɹɟɦ ɪɚɡɪɟɲɚɸɳɟɟ ɩɪɚɜɢɥɨ. ȼ ɨɬɤɪɵɜɲɟɦɫɹ ɨɤɧɟ ɜɵɛɢɪɚɟɦ ɨɩɰɢɸ 
«ɍɤɚɡɚɧɧɵɟ ɪɨɥɢ ɢɥɢ ɝɪɭɩɩɵ ɩɨɥɶɡɨɜɚɬɟɥɟɣ». ȼɧɢɡɭ ɜ ɬɟɤɫɬɨɜɨɦ ɩɨɥɟ ɪɭɤɚɦɢ 
ɩɪɨɩɢɫɵɜɚɟɦ ɧɚɡɜɚɧɢɟ ɧɚɲɟɣ ɝɪɭɩɩɵ (ɉɨɥɶɡɨɜɚɬɟɥɢ FTP), ɞɚɥɟɟ ɫɬɚɜɢɦ ɝɚɥɨɱɤɢ ɜ 
ɪɚɡɞɟɥɟ Ɋɚɡɪɟɲɟɧɢɹ ɧɚɩɪɨɬɢɜ ɑɬɟɧɢɟ ɢ Ɂɚɩɢɫɶ ɢ ɧɚɠɢɦɚɟɦ Ɉɤ. (ɪɢɫ 16) 



 
17. ɇɚ ɷɬɨɦ ɧɚɫɬɪɨɣɤɚ ɡɚɜɟɪɲɟɧɚ. 
ȼ ɧɚɱɚɥɟ ɦɵ ɧɟ ɜɵɛɪɚɥɢ ɨɩɰɢɸ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɡɚɩɭɫɤɚ ɫɟɪɜɟɪɚ, ɩɨɷɬɨɦɭ ɧɟ 

ɡɚɛɵɜɚɟɦ ɡɚɩɭɫɬɢɬɶ ɟɝɨ ɜɪɭɱɧɭɸ (ɩɪɚɜɵɣ ɤɥɢɤ ɧɚ ɧɚɡɜɚɧɢɢ ɫɚɣɬɚ -> ɍɩɪɚɜɥɟɧɢɟ FTP-
ɫɚɣɬɨɦ -> ɉɭɫɤ). 

Ʉɚɤ ɩɨɞɤɥɸɱɢɬɶɫɹ? 
ȼɚɪɢɚɧɬ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɪɨɜɨɞɧɢɤɚ Windows.Ɉɬɤɪɵɜɚɟɦ Ʉɨɦɩɶɸɬɟɪ Ⱦɥɹ 

ɚɧɨɧɢɦɧɨɝɨ ɞɨɫɬɭɩɚ ɩɪɨɫɬɨ ɜɜɨɞɢɦ ɜ ɚɞɪɟɫɧɭɸ ɫɬɪɨɤɭ ɚɞɪɟɫ ɫɟɪɜɟɪɚ 
(ftp://192.168.10.4).ɑɬɨɛɵ ɜɨɣɬɢ ɫ ɢɦɟɧɟɦ ɩɨɥɶɡɨɜɚɬɟɥɹ ɢ ɩɚɪɨɥɟɦ ɜɜɨɞɢɦ ɚɞɪɟɫ ɜɢɞɚ: 
ftp://[ɢɦɹ ɩɨɥɶɡɨɜɚɬɟɥɹ]:[ɩɚɪɨɥɶ]@[ɚɞɪɟɫ ftp-ɫɟɪɜɟɪɚ]. ɇɚɩɪɢɦɟɪ 
ftp://ftp_user_1:qwerty@192.168.10.4 — ɞɥɹ ɩɨɞɤɥɸɱɟɧɢɹ ɢɡ ɥɨɤɚɥɶɧɨɣ ɫɟɬɢ. Ⱦɥɹ 
ɩɨɞɤɥɸɱɟɧɢɹ ɢɡ ɂɧɬɟɪɧɟɬ ɥɨɤɚɥɶɧɵɣ ɚɞɪɟɫ ɡɚɦɟɧɹɟɦ ɧɚ ɜɧɟɲɧɢɣ ɢɥɢ ɧɚ ɞɨɦɟɧɧɨɟ ɢɦɹ. 

 

ɇɚɫɬɪɨɣɤɚ ɤɥɢɟɧɬɚ ɷɥɟɤɬɪɨɧɧɨɣ ɩɨɱɬɵ 

Ɍɟɨɪɟɬɢɱɟɫɤɢɟ ɫɜɟɞɟɧɢɹ 

 

ɗɥɟɤɬɪɨɧɧɚɹ ɩɨɱɬɚ ɨɫɧɨɜɚɧɚ ɧɚ ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ ɞɜɭɯ ɩɪɨɝɪɚɦɦ. Ɉɞɧɚ ɢɡ ɧɢɯ ɫɟɪɜɟɪ, 
ɞɪɭɝɚɹ – ɤɥɢɟɧɬ. Ɉɧɢ ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɬ ɩɨ ɨɩɪɟɞɟɥɟɧɧɵɦ ɩɪɚɜɢɥɚɦ, ɡɚɞɚɧɧɵɦ ɜ 
ɩɪɨɬɨɤɨɥɚɯ. 
ɉɨɱɬɨɜɵɟ ɫɟɪɜɟɪɵ ɩɨɥɭɱɚɸɬ ɫɨɨɛɳɟɧɢɹ ɨɬ ɤɥɢɟɧɬɨɜ ɢ ɩɟɪɟɫɵɥɚɸɬ ɢɯ ɩɨ ɰɟɩɨɱɤɟ ɤ 
ɩɨɱɬɨɜɵɦ ɫɟɪɜɟɪɚɦ ɚɞɪɟɫɚɬɨɜ, ɝɞɟ ɷɬɢ ɫɨɨɛɳɟɧɢɹ ɧɚɤɚɩɥɢɜɚɸɬɫɹ. ɉɪɢ ɭɫɬɚɧɨɜɥɟɧɢɢ 
ɫɨɟɞɢɧɟɧɢɹ ɦɟɠɞɭ ɚɞɪɟɫɚɬɨɦ ɢ ɟɝɨ ɩɨɱɬɨɜɵɦ ɫɟɪɜɟɪɨɦ ɩɪɨɢɫɯɨɞɢɬ ɚɜɬɨɦɚɬɢɱɟɫɤɚɹ 
ɩɟɪɟɞɚɱɚ ɩɨɫɬɭɩɢɜɲɢɯ ɫɨɨɛɳɟɧɢɣ ɧɚ ɤɨɦɩɶɸɬɟɪ ɚɞɪɟɫɚɬɚ.  
Ⱦɥɹ ɪɚɛɨɬɵ ɷɥɟɤɬɪɨɧɧɨɣ ɩɨɱɬɵ ɩɪɢɦɟɧɹɸɬɫɹ ɞɜɚ ɨɫɧɨɜɧɵɯ ɩɪɨɬɨɤɨɥɚ.  

1. ɊɈɊɁ (Post Office Protocol) - ɩɪɨɬɨɤɨɥ ɩɪɢɟɦɚ ɩɨɱɬɨɜɵɯ ɫɨɨɛɳɟɧɢɣ (ɩɪɨɬɨɤɨɥ 
ɩɨɱɬɨɜɨɣ ɫɥɭɠɛɵ);  

2. SMTP (Simple Mail Transfer Protocol) - ɩɪɨɫɬɨɣ ɩɪɨɬɨɤɨɥ ɩɟɪɟɞɚɱɢ ɩɨɱɬɵ.  
ɂɧɨɝɞɚ ɞɥɹ ɩɪɢɟɦɚ ɩɨɱɬɵ ɢɫɩɨɥɶɡɭɟɬɫɹ ɛɨɥɟɟ ɫɨɜɪɟɦɟɧɧɵɣ ɩɪɨɬɨɤɨɥ – IMAP (Internet 

Message Access Protocol), ɤɨɬɨɪɵɣ ɩɨɡɜɨɥɹɟɬ, ɜ ɱɚɫɬɧɨɫɬɢ, ɜɵɛɨɪɨɱɧɨ ɤɨɩɢɪɨɜɚɬɶ 
ɩɪɢɲɟɞɲɢɟ ɞɥɹ ɜɚɫ ɩɢɫɶɦɚ ɫ ɩɨɱɬɨɜɨɝɨ ɫɟɪɜɟɪɚ ɧɚ ɜɚɲ ɤɨɦɩɶɸɬɟɪ. ɑɬɨɛɵ ɢɫɩɨɥɶɡɨɜɚɬɶ 
ɷɬɨɬ ɩɪɨɬɨɤɨɥ, ɧɟɨɛɯɨɞɢɦɨ, ɱɬɨɛɵ ɨɧ ɩɨɞɞɟɪɠɢɜɚɥɫɹ ɤɚɤ ɜɚɲɢɦ ɩɪɨɜɚɣɞɟɪɨɦ, ɬɚɤ ɢ 
ɜɚɲɟɣ ɩɨɱɬɨɜɨɣ ɩɪɨɝɪɚɦɦɨɣ. 
Аɞɪɟɫ ɷɥɟɤɬɪɨɧɧɨɣ ɩɨɱɬɵ – ɡɚɩɢɫɶ, ɨɞɧɨɡɧɚɱɧɨ ɨɩɪɟɞɟɥɹɸɳɚɹ ɩɭɬɶ ɞɨɫɬɭɩɚ ɤ 
ɷɥɟɤɬɪɨɧɧɨɦɭ «ɩɨɱɬɨɜɨɦɭ ɹɳɢɤɭ» ɚɞɪɟɫɚɬɚ. 
Ⱥɞɪɟɫ ɷɥɟɤɬɪɨɧɧɨɣ ɩɨɱɬɵ ɜɵɝɥɹɞɢɬ ɩɪɢɦɟɪɧɨ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 
ɂɦɹ_ɩɨɥɶɡɨɜɚɬɟɥɹ@ɞɨɦɟɧɧɨɟ_ɢɦɹ 



ɉɟɪɜɚɹ ɱɚɫɬɶ ɚɞɪɟɫɚ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɢɦɹ ɩɨɥɶɡɨɜɚɬɟɥɹ. Эɬɨ ɢɦɹ ɢɥɢ ɩɫɟɜɞɨɧɢɦ, ɤɨɬɨɪɵɟ 
ȼɵ ɜɵɛɢɪɚɟɬɟ ɫɚɦɢ, ɢɥɢ ɤɨɬɨɪɵɟ ɧɚɡɧɚɱɚɟɬ ɜɚɦ ɩɨɫɬɚɜɳɢɤ ɭɫɥɭɝ. ɋɢɦɜɨɥ @ ɢɫɩɨɥɶɡɭɟɬɫɹ 
ɞɥɹ ɨɬɞɟɥɟɧɢɹ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɨɝɨ ɢɦɟɧɢ ɨɬ ɞɨɦɟɧɧɨɝɨ. Ⱦɨɦɟɧɧɨɟ ɢɦɹ ɭɤɚɡɵɜɚɟɬ ɧɚ ɢɦɹ 
ɤɨɦɩɶɸɬɟɪɚ ɜɚɲɟɝɨ ɩɨɫɬɚɜɳɢɤɚ ɭɫɥɭɝ ɂɧɬɟɪɧɟɬɚ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɨɧɹɬɧɨ, ɱɬɨ ɫɨɱɟɬɚɧɢɟ 
ɜɚɲɟɝɨ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɨɝɨ ɢɦɟɧɢ ɢ ɢɦɟɧɢ ɩɨɱɬɨɜɨɝɨ ɫɟɪɜɟɪɚ ɜɚɲɟɝɨ ɩɨɫɬɚɜɳɢɤɚ ɭɫɥɭɝ 
ɨɛɟɫɩɟɱɢɜɚɟɬ ɬɨɱɧɨɟ ɭɤɚɡɚɧɢɟ ɬɨɝɨ, ɤɭɞɚ ɞɨɥɠɧɚ ɛɵɬɶ ɨɬɩɪɚɜɥɟɧɚ ɩɨɱɬɚ. Ȼɨɥɶɲɢɟ ɢ 
ɦɚɥɟɧɶɤɢɟ ɛɭɤɜɵ ɜ ɩɨɱɬɨɜɨɦ ɚɞɪɟɫɟ ɧɟ ɪɚɡɥɢɱɚɸɬɫɹ. 
Ⱦɥɹ ɪɚɛɨɬɵ ɫ ɷɥɟɤɬɪɨɧɧɨɣ ɩɨɱɬɨɣ ɢɫɩɨɥɶɡɭɸɬɫɹ ɪɚɡɥɢɱɧɵɟ ɩɨɱɬɨɜɵɟ ɤɥɢɟɧɬɵ, 
ɨɬɥɢɱɚɸɳɢɟɫɹ ɮɭɧɤɰɢɹɦɢ, ɢɧɬɟɪɮɟɣɫɨɦ ɢ ɬ.ɞ. Ɉɞɧɨɣ ɢɡ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɯ ɩɪɨɝɪɚɦɦ 
ɪɚɛɨɬɵ ɫ ɷɥɟɤɬɪɨɧɧɵɦɢ ɫɨɨɛɳɟɧɢɹɦɢ ɹɜɥɹɟɬɫɹ Outlook Express. 

Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɟ ɮɭɧɤɰɢɢ ɤɥɢɟɧɬɨɜ ɷɥɟɤɬɪɨɧɧɨɣ ɩɨɱɬɵ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ 
ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɨɫɧɨɜɧɵɯ ɨɩɟɪɚɰɢɣ ɢɥɢ ɞɥɹ ɩɨɜɵɲɟɧɢɹ ɭɞɨɛɫɬɜɚ ɪɚɛɨɬɵ ɫɨ ɫɥɭɠɛɨɣ. 
ɉɟɪɟɱɢɫɥɢɦ ɫɚɦɵɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɟ ɢɡ ɧɢɯ. 

1. ɉɨɞɞɟɪɠɤɚ ɦɧɨɠɟɫɬɜɟɧɧɵɯ ɢɞɟɧɬɢɮɢɤɚɰɢɨɧɧɵɯ ɡɚɩɢɫɟɣ. ɂɞɟɧɬɢɮɢɤɚɰɢɨɧɧɨɣ 
ɡɚɩɢɫɶɸ ɧɚɡɵɜɚɟɬɫɹ ɫɨɜɨɤɭɩɧɨɫɬɶ ɧɚɫɬɪɨɟɤ ɩɪɨɝɪɚɦɦɵ ɧɚ ɤɨɧɤɪɟɬɧɨɝɨ 
ɩɨɥɶɡɨɜɚɬɟɥɹ.  

2. ɉɨɞɞɟɪɠɤɚ Ⱥɞɪɟɫɧɨɣ ɤɧɢɝɢ. Аɞɪɟɫɧɚɹ ɤɧɢɝɚ – ɷɬɨ ɭɞɨɛɧɨɟ ɫɪɟɞɫɬɜɨ ɞɥɹ ɪɚɛɨɬɵ ɫ 
ɚɞɪɟɫɚɦɢ ɷɥɟɤɬɪɨɧɧɨɣ ɩɨɱɬɵ. Эɬɨ ɫɪɟɞɫɬɜɨ ɭɩɪɚɜɥɟɧɢɹ ɛɚɡɨɣ ɞɚɧɧɵɯ, ɨɛɵɱɧɨ 
ɜɫɬɪɨɟɧɧɨɟ ɜ ɩɨɱɬɨɜɭɸ ɩɪɨɝɪɚɦɦɭ, ɤɨɬɨɪɨɟ ɩɨɡɜɨɥɹɟɬ ɜɟɫɬɢ ɭɱɟɬ 
ɤɨɧɬɚɤɬɨɜ. Кɨɧɬɚɤɬɚɦɢ ɧɚɡɵɜɚɸɬɫɹ ɡɚɩɢɫɢ ɚɞɪɟɫɧɨɣ ɤɧɢɝɢ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ 
ɪɟɝɭɥɹɪɧɵɦ ɤɨɪɪɟɫɩɨɧɞɟɧɬɚɦ ɢ ɫɨɞɟɪɠɚɳɢɟ ɞɚɧɧɵɟ ɨ ɥɸɞɹɯ ɢ ɢɯ ɚɞɪɟɫɚɯ 
ɷɥɟɤɬɪɨɧɧɨɣ ɩɨɱɬɵ.  

3. Ɏɭɧɤɰɢɢ ɨɩɨɜɟɳɟɧɢɹ. ȼ ɤɚɱɟɫɬɜɟ ɫɢɝɧɚɥɚ ɨɩɨɜɟɳɟɧɢɹ ɩɨɫɬɭɩɥɟɧɢɹ ɧɨɜɨɣ ɩɨɱɬɵ 
ɦɨɠɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɡɜɭɤɨɜɨɣ ɢɥɢ ɜɢɡɭɚɥɶɧɵɣ ɫɢɝɧɚɥ (ɞɢɚɥɨɝɨɜɨɟ ɨɤɧɨ). 
Ȼɨɥɶɲɢɧɫɬɜɨ ɫɪɟɞɫɬɜ ɨɩɨɜɟɳɟɧɢɹ ɦɨɝɭɬ ɫɢɝɧɚɥɢɡɢɪɨɜɚɬɶ ɨ ɩɨɫɬɭɩɥɟɧɢɢ ɧɨɜɨɣ 
ɩɨɱɬɵ ɡɚɩɭɫɤɨɦ ɡɚɞɚɧɧɨɣ ɩɪɨɝɪɚɦɦɵ.  

4. Ɏɢɥɶɬɪɚɰɢɹ ɫɨɨɛɳɟɧɢɣ. Ɏɢɥɶɬɪɚɰɢɸ ɢɫɩɨɥɶɡɭɸɬ ɞɥɹ ɛɨɪɶɛɵ ɫɨ ɫɩɚɦɨɦ.  
5. ɉɨɞɞɟɪɠɤɚ «ɱɟɪɧɨɝɨ» ɢ «ɛɟɥɨɝɨ» ɫɩɢɫɤɨɜ. ɋɪɟɞɫɬɜɚ ɮɢɥɶɬɪɚɰɢɢ ɦɨɝɭɬ ɪɚɛɨɬɚɬɶ ɫ 

ɡɚɪɚɧɟɟ ɡɚɝɨɬɨɜɥɟɧɧɵɦɢ ɫɩɢɫɤɚɦɢ ɩɨɱɬɨɜɵɯ ɚɞɪɟɫɨɜ. «ɑɟɪɧɵɦ» ɧɚɡɵɜɚɟɬɫɹ ɫɩɢɫɨɤ 
ɚɞɪɟɫɨɜ ɷɥɟɤɬɪɨɧɧɨɣ ɩɨɱɬɵ, ɫɨɨɛɳɟɧɢɹ ɨɬ ɤɨɬɨɪɵɯ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɛɥɨɤɢɪɭɸɬɫɹ ɢ 
ɭɧɢɱɬɨɠɚɸɬɫɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɚ ɫɟɪɜɟɪɟ ɛɟɡ ɡɚɝɪɭɡɤɢ ɧɚ ɥɨɤɚɥɶɧɵɣ ɤɨɦɩɶɸɬɟɪ. 
«Ȼɟɥɵɣ ɫɩɢɫɨɤ» ɢɫɩɨɥɶɡɭɸɬ, ɱɬɨɛɵ ɩɪɨɩɭɫɤɚɬɶ ɢɡɛɪɚɧɧɵɟ ɫɨɨɛɳɟɧɢɹ ɜ ɬɟɯ 
ɫɥɭɱɚɹɯ, ɤɨɝɞɚ ɩɨɱɬɨɜɵɣ ɤɥɢɟɧɬ ɧɚɫɬɪɨɟɧ ɧɚ ɛɥɨɤɢɪɨɜɚɧɢɟ ɜɫɟɯ ɩɨɫɬɭɩɚɸɳɢɯ 
ɫɨɨɛɳɟɧɢɣ.  

6. Ɏɭɧɤɰɢɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɝɟɧɟɪɚɰɢɢ ɨɬɜɟɬɚ ɢ ɩɟɪɟɚɞɪɟɫɚɰɢɢ. Ⱥɜɬɨɦɚɬɢɱɟɫɤɚɹ 
ɝɟɧɟɪɚɰɢɹ ɨɬɜɟɬɚ ɧɚ ɩɨɫɬɭɩɢɜɲɟɟ ɩɨɱɬɨɜɨɟ ɫɨɨɛɳɟɧɢɟ ɩɨɡɜɨɥɹɟɬ ɫɨɛɥɸɫɬɢ ɷɬɢɤɟɬ 
ɷɥɟɤɬɪɨɧɧɨɣ ɩɨɱɬɵ ɢ ɨɩɟɪɚɬɢɜɧɨ ɨɬɜɟɬɢɬɶ ɧɚ ɩɨɫɬɭɩɢɜɲɟɟ ɫɨɨɛɳɟɧɢɟ, ɤɨɝɞɚ ɧɟɬ 
ɜɨɡɦɨɠɧɨɫɬɢ ɨɬɜɟɬɢɬɶ ɨɛɵɱɧɵɦ ɫɩɨɫɨɛɨɦ.  

Ȼɟɡɨɩɚɫɧɨɫɬɶ ɷɥɟɤɬɪɨɧɧɨɣ ɩɨɱɬɵ. Ɇɟɬɨɞɵ ɛɨɪɶɛɵ ɫɨ ɫɩɚɦɨɦ 

ɋ ɬɨɱɤɢ ɡɪɟɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɩɪɢ ɪɚɛɨɬɟ ɫ ɷɥɟɤɬɪɨɧɧɨɣ ɩɨɱɬɨɣ ɜɵɞɟɥɹɸɬ ɫɥɟɞɭɸɳɢɟ 
ɭɝɪɨɡɵ ɢ ɭɹɡɜɢɦɨɫɬɢ: ɭɬɟɱɤɚ ɤɨɧɮɢɞɟɧɰɢɚɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɢ; ɨɬɤɚɡ ɜ ɨɛɫɥɭɠɢɜɚɧɢɢ; 
ɡɚɪɚɠɟɧɢɟ ɤɨɦɩɶɸɬɟɪɧɵɦ ɜɢɪɭɫɨɦ. 

ȼɨ ɢɡɛɟɠɚɧɢɟ ɭɬɟɱɤɢ ɤɨɧɮɢɞɟɧɰɢɚɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɧɟɨɛɯɨɞɢɦɨ ɲɢɮɪɨɜɚɬɶ 
ɷɥɟɤɬɪɨɧɧɵɟ ɫɨɨɛɳɟɧɢɹ. Ȼɨɥɶɲɢɧɫɬɜɨ ɫɨɜɪɟɦɟɧɧɵɯ ɩɨɱɬɨɜɵɯ ɤɥɢɟɧɬɨɜ ɞɟɥɚɸɬ ɷɬɢ 
ɨɩɟɪɚɰɢɢ ɚɜɬɨɦɚɬɢɱɟɫɤɢ, «ɩɪɨɡɪɚɱɧɨ» (ɬɨ ɟɫɬɶ ɧɟɡɚɦɟɬɧɨ) ɤɚɤ ɞɥɹ ɨɬɩɪɚɜɢɬɟɥɹ, ɬɚɤ ɢ ɞɥɹ 
ɚɞɪɟɫɚɬɚ. 

ɍɝɪɨɡɚ, ɧɚɡɵɜɚɟɦɚɹ «ɨɬɤɚɡɨɦ ɜ ɨɛɫɥɭɠɢɜɚɧɢɢ», ɫɜɹɡɚɧɚ ɫ ɰɟɥɟɧɚɩɪɚɜɥɟɧɧɵɦ ɜɵɜɟɞɟɧɢɟɦ 
ɢɡ ɫɬɪɨɹ ɩɨɱɬɨɜɨɝɨ ɫɟɪɜɟɪɚ ɚɞɪɟɫɚɬɚ, ɧɚɩɪɢɦɟɪ ɜ ɪɟɡɭɥɶɬɚɬɟ ɩɟɪɟɩɨɥɧɟɧɢɹ, 



ɩɨɫɬɭɩɚɸɳɢɦɢ ɫɨɨɛɳɟɧɢɹɦɢ. ȼ ɤɚɱɟɫɬɜɟ ɦɟɪɵ ɩɪɨɬɢɜɨɞɟɣɫɬɜɢɹ, ɜɨ-ɩɟɪɜɵɯ, ɢɫɩɨɥɶɡɭɸɬ 
ɩɨɱɬɨɜɵɟ ɤɥɢɟɧɬɵ, ɫɩɨɫɨɛɧɵɟ ɚɧɚɥɢɡɢɪɨɜɚɬɶ ɩɨɫɬɭɩɚɸɳɢɟ ɫɨɨɛɳɟɧɢɹ ɧɚ ɫɟɪɜɟɪɟ, ɛɟɡ 
ɡɚɝɪɭɡɤɢ ɢɯ ɧɚ ɤɨɦɩɶɸɬɟɪ ɩɨɥɶɡɨɜɚɬɟɥɹ. ȼɨ-ɜɬɨɪɵɯ, ɜɨ ɢɡɛɟɠɚɧɢɟ ɩɟɪɟɩɨɥɧɟɧɢɹ 
«ɩɨɱɬɨɜɨɝɨ ɹɳɢɤɚ» ɧɟ ɫɥɟɞɭɟɬ ɲɢɪɨɤɨ ɩɭɛɥɢɤɨɜɚɬɶ ɫɜɨɣ ɚɞɪɟɫ ɷɥɟɤɬɪɨɧɧɨɣ ɩɨɱɬɵ. ɉɨ 
ɷɥɟɤɬɪɨɧɧɨɣ ɩɨɱɬɟ ɦɨɠɧɨ ɩɨɥɭɱɢɬɶ ɤɚɤ «ɤɥɚɫɫɢɱɟɫɤɢɟ» ɤɨɦɩɶɸɬɟɪɧɵɟ ɜɢɪɭɫɨɜ, ɬɚɤ ɢ 
ɨɫɨɛɵɟ «ɩɨɱɬɨɜɵɟ» ɜɢɪɭɫɵ. Ʉɥɚɫɫɢɱɟɫɤɢɟ ɜɢɪɭɫɵ ɪɚɫɩɪɨɫɬɪɚɧɹɸɬɫɹ ɜ ɜɢɞɟ ɢɫɩɨɥɧɢɦɵɯ 
ɮɚɣɥɨɜ, ɜɥɨɠɟɧɧɵɯ ɜ ɫɨɨɛɳɟɧɢɹ ɷɥɟɤɬɪɨɧɧɨɣ ɩɨɱɬɵ. Ɍɚɤɢɦ ɦɟɬɨɞɨɦ ɦɨɝɭɬ ɩɨɪɚɠɚɬɶɫɹ 
ɥɸɛɵɟ ɤɨɦɩɶɸɬɟɪɧɵɟ ɫɢɫɬɟɦɵ, ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɢɫɩɨɥɶɡɭɟɦɨɝɨ ɩɨɱɬɨɜɨɝɨ ɤɥɢɟɧɬɚ.  

Ⱦɥɹ ɫɪɚɛɚɬɵɜɚɧɢɹ «ɩɨɱɬɨɜɨɝɨ ɜɢɪɭɫɚ» ɞɚɠɟ ɧɟ ɬɪɟɛɭɟɬɫɹ ɡɚɩɭɫɤɚɬɶ ɧɚ ɢɫɩɨɥɧɟɧɢɟ ɮɚɣɥ, 
ɩɨɥɭɱɟɧɧɵɣ ɜ ɤɚɱɟɫɬɜɟ ɩɨɱɬɨɜɨɝɨ ɜɥɨɠɟɧɢɹ, – ɞɨɫɬɚɬɨɱɧɨ ɩɪɨɫɬɨ ɟɝɨ ɨɬɤɪɵɬɶ. 

ɫɩɚɦ – ɷɬɨ ɪɚɫɫɵɥɤɚ ɧɟɡɚɬɪɟɛɨɜɚɧɧɨɣ ɤɨɪɪɟɫɩɨɧɞɟɧɰɢɢ. ɋɩɚɦ (ɧɚɪɹɞɭ ɫ ɤɨɦɩɶɸɬɟɪɧɵɦɢ 
ɜɢɪɭɫɚɦɢ) ɟɳɟ ɨɞɧɚ ɧɟɩɪɢɹɬɧɚɹ ɫɬɨɪɨɧɚ ɪɚɛɨɬɵ ɫ ɷɥɟɤɬɪɨɧɧɨɣ ɩɨɱɬɨɣ. ɋɚɦɵɣ 
ɷɮɮɟɤɬɢɜɧɵɣ ɩɭɬɶ ɛɨɪɶɛɵ ɫɨ ɫɩɚɦɨɦ – ɢɡɦɟɧɟɧɢɟ ɜɪɟɦɹ ɨɬ ɜɪɟɦɟɧɢ ɚɞɪɟɫɚ ɫɜɨɟɣ 
ɷɥɟɤɬɪɨɧɧɨɣ ɩɨɱɬɵ. 

Ɂɚɞɚɧɢɟ. 

1. ɋɨɡɞɚɬɶ ɩɨɱɬɨɜɵɣ ɹɳɢɤ. 
2. ɇɚɫɬɪɨɢɬɶ ɩɨɱɬɨɜɵɣ ɤɥɢɟɧɬ Outlook Express, ɤɨɬɨɪɵɣ ɛɭɞɟɬ ɪɚɛɨɬɚɬɶ ɫ 

ɜɚɲɢɦ ɩɨɱɬɨɜɵɦ ɹɳɢɤɨɦ.  
3. Ʉɚɤɢɟ ɩɪɟɢɦɭɳɟɫɬɜɚ ɩɪɢ ɪɚɛɨɬɟ ɫ Outlook Express 
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ɇɚɫɬɪɨɣɤɚ ɬɨɱɤɢ ɛɟɫɩɪɨɜɨɞɧɨɝɨ ɞɨɫɬɭɩɚ. 

ɐɟɥɶ ɪɚɛɨɬɵ: ɋɨɡɞɚɧɢɟ ɩɪɨɫɬɟɣɲɟɣ ɫɟɬɢ Wi-Fi. 
Ɂɚɞɚɱɢ:  
ɂɡɭɱɢɬɶ ɨɛɨɪɭɞɨɜɚɧɢɟ  ɛɟɫɩɪɨɜɨɞɧɵɯ ɫɟɬɟɣ; 
Ɉɡɧɚɤɨɦɢɬɶɫɹ  ɫ ɧɚɫɬɪɨɣɤɚɦɢ ɛɟɫɩɪɨɜɨɞɧɨɣ ɫɟɬɢ; 
Ɉɬɪɚɛɨɬɚɬɶ ɩɪɚɤɬɢɱɟɫɤɢɟ ɧɚɜɵɤɢ ɫɨɡɞɚɧɢɹ ɢ ɧɚɫɬɪɨɣɤɢ ɛɟɫɩɪɨɜɨɞɧɨɣ ɫɟɬɢ. 
Ɉɛɨɪɭɞɨɜɚɧɢɟ: ɇɨɭɬɛɭɤ, ɬɨɱɤɚ ɞɨɫɬɭɩɚ WiFi. 

Ɍɟɨɪɟɬɢɱɟɫɤɢɟ ɫɜɟɞɟɧɢɹ. 

ȼ ɫɨɜɪɟɦɟɧɧɨɦ ɦɢɪɟ ɜɫɟ ɛɨɥɶɲɟɟ ɩɪɢɦɟɧɟɧɢɟ ɧɚɯɨɞɹɬ ɛɟɫɩɪɨɜɨɞɧɵɟ ɫɟɬɢ Wi-Fi, 
ɩɨɡɜɨɥɹɸɳɢɟ ɞɚɜɚɬɶ ɤɥɢɟɧɬɚɦ ɞɨɫɬɭɩ ɤ ɪɟɫɭɪɫɚɦ ɫɟɬɟɣ, ɧɚɩɪɢɦɟɪ ɤ Internet, ɫ ɧɨɭɬɛɭɤɚ 
ɢɥɢ ɩɟɪɫɨɧɚɥɶɧɨɝɨ ɤɨɦɩɶɸɬɟɪɚ, ɢɫɩɨɥɶɡɭɹ ɜ ɤɚɱɟɫɬɜɟ ɫɪɟɞɵ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ ɪɚɞɢɨɤɚɧɚɥ, 
ɱɬɨ ɧɟ ɬɪɟɛɭɟɬ ɧɚɥɢɱɢɹ ɫɩɟɰɢɚɥɶɧɵɯ ɩɪɨɜɨɞɧɵɯ ɫɨɟɞɢɧɟɧɢɣ ɤɥɢɟɧɬɨɜ ɫ ɫɟɬɶɸ, 
ɨɛɟɫɩɟɱɢɜɚɹ, ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɢɯ ɦɨɛɢɥɶɧɨɫɬɶ. 
ɉɪɟɢɦɭɳɟɫɬɜɚ Wi-Fi  

- Ɉɬɫɭɬɫɬɜɢɟ ɩɪɨɜɨɞɨɜ. ɉɟɪɟɞɚɱɚ ɞɚɧɧɵɯ ɜ ɫɟɬɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨ ɪɚɞɢɨɤɚɧɚɥɭ . 
ȼɨɡɦɨɠɧɚ ɭɫɬɚɧɨɜɤɚ ɜ ɦɟɫɬɚɯ, ɝɞɟ ɩɪɨɤɥɚɞɤɚ ɩɪɨɜɨɞɧɨɣ ɫɟɬɢ ɩɨ ɬɟɦ ɢɥɢ ɢɧɵɦ ɩɪɢɱɢɧɚɦ 
ɧɟɜɨɡɦɨɠɧɚ ɢɥɢ ɧɟɰɟɥɟɫɨɨɛɪɚɡɧɚ, ɧɚɩɪɢɦɟɪ ɧɚ ɜɵɫɬɚɜɤɚɯ, ɡɚɥɚɯ ɞɥɹ ɫɨɜɟɳɚɧɢɣ. 
- Ɇɨɛɢɥɶɧɨɫɬɶ, ɤɚɤ  ɪɚɛɨɱɢɯ ɦɟɫɬ, ɬɚɤ ɢ ɫɚɦɨɝɨ ɨɮɢɫɚ.  
Ɍɚɤ ɤɚɤ ɛɟɫɩɪɨɜɨɞɧɚɹ ɫɟɬɶ ɧɟ ɩɪɢɜɹɡɚɧɚ ɤ ɩɪɨɜɨɞɚɦ, ȼɵ ɦɨɠɟɬɟ ɫɜɨɛɨɞɧɨ ɢɡɦɟɧɹɬɶ 
ɦɟɫɬɨɩɨɥɨɠɟɧɢɟ ȼɚɲɢɯ ɤɨɦɩɶɸɬɟɪɨɜ ɜ ɡɨɧɟ ɩɨɤɪɵɬɢɹ ɬɨɱɤɢ ɞɨɫɬɭɩɚ, ɧɟ ɛɟɫɩɨɤɨɹɫɶ ɨ 
ɧɚɪɭɲɟɧɢɹɯ ɫɜɹɡɢ. ɋɟɬɶ ɥɟɝɤɨ ɦɨɧɬɢɪɭɟɬɫɹ/ɞɟɦɨɧɬɢɪɭɸɬɫɹ, ɩɪɢ ɩɟɪɟɟɡɞɟ ɜ ɞɪɭɝɨɟ 
ɩɨɦɟɳɟɧɢɟ ȼɵ ɦɨɠɟɬɟ ɞɚɠɟ ɡɚɛɪɚɬɶ ɫɜɨɸ ɫɟɬɶ ɫ ɫɨɛɨɣ.  
 
ɇɟɞɨɫɬɚɬɤɢ Wi-Fi  
- Ɉɬɧɨɫɢɬɟɥɶɧɨ ɜɵɫɨɤɚɹ ɫɬɨɢɦɨɫɬɶ ɨɛɨɪɭɞɨɜɚɧɢɹ  
- ɇɟɛɨɥɶɲɚɹ ɞɚɥɶɧɨɫɬɶ ɞɟɣɫɬɜɢɹ –   50-100 ɦɟɬɪɨɜ  
- ȼɟɥɢɤɚ ɨɩɚɫɧɨɫɬɶ ɧɟɫɚɧɤɰɢɨɧɢɪɨɜɚɧɧɨɝɨ ɩɨɞɤɥɸɱɟɧɢɹ ɤ ɫɟɬɢ ɫɬɨɪɨɧɧɢɯ ɩɨɥɶɡɨɜɚɬɟɥɟɣ 
ȼ ɩɪɟɞɥɚɝɚɟɦɨɣ ɪɚɛɨɬɟ ɦɵ ɨɫɜɨɢɦ ɫɨɡɞɚɧɢɟ ɩɪɨɫɬɟɣɲɟɣ ɫɟɬɢ Wi-Fi ɧɚ ɩɪɢɦɟɪɟ 
ɩɨɞɤɥɸɱɟɧɢɹ ɧɨɭɬɛɭɤɨɜ ɤ ɬɨɱɤɟ ɞɨɫɬɭɩɚ Wi-Fi ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɬɚɬɢɱɟɫɤɨɣ ɢ 
ɞɢɧɚɦɢɱɟɫɤɨɣ IP-ɚɞɪɟɫɚɰɢɢ.  
Ɂɚɞɚɧɢɟ 1 . ɇɚɫɬɪɨɣɤɚ ɫɟɬɢ ɫɨ ɫɬɚɬɢɱɟɫɤɢɦ ɚɞɪɟɫɨɦ ɤɨɦɩɶɸɬɟɪɚ ɤɥɢɟɧɬɚ. 

ɇɚɫɬɪɨɣɤɚ ɫɟɬɢ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɭɫɬɚɧɨɜɤɟ ɩɪɨɬɨɤɨɥɨɜ ɧɨɭɬɛɭɤɚ ɤɥɢɟɧɬɚ, ɤɨɬɨɪɵɟ 
ɧɟɨɛɯɨɞɢɦɵ ɞɥɹ ɟɝɨ ɪɚɛɨɬɵ, ɚ ɬɚɤ ɠɟ ɜɤɥɸɱɟɧɢɟ ɢ ɧɚɫɬɪɨɣɤɚ DHCP-ɫɟɪɜɟɪɚ, ɤɨɬɨɪɵɣ 
ɧɚɯɨɞɢɬɫɹ  ɜ ɬɨɱɤɟ . 
Ɂɚɩɨɦɧɢɬɟ. ɉɪɨɬɨɤɨɥ – ɷɬɨ ɫɩɟɰɢɚɥɶɧɚɹ ɩɪɨɝɪɚɦɦɚ, ɩɨɫɪɟɞɫɬɜɨɦ ɤɨɬɨɪɨɣ 
ɤɨɦɩɶɸɬɟɪɵ ɫɟɬɢ ɨɛɦɟɧɢɜɚɸɬɫɹ ɦɟɠɞɭ ɫɨɛɨɣ ɞɚɧɧɵɦɢ ɩɨ ɫɩɟɰɢɚɥɶɧɵɦ ɩɪɚɜɢɥɚɦ.  
ȼ ɧɚɲɟɣ ɫɟɬɢ ɪɚɛɨɱɢɦ ɩɪɨɬɨɤɨɥɨɦ ɛɭɞɟɬ ɩɪɨɬɨɤɨɥ  TCP/IP. ɑɬɨɛɵ ɤɨɦɩɶɸɬɟɪɵ ɦɨɝɥɢ 
ɨɛɦɟɧɢɜɚɬɶɫɹ ɦɟɠɞɭ ɫɨɛɨɣ ɞɚɧɧɵɦɢ ɷɬɨɬ ɩɪɨɬɨɤɨɥ ɞɨɥɠɟɧ ɛɵɬɶ ɭɫɬɚɧɨɜɥɟɧ ɧɚ ɜɫɟɯ 
ɤɨɦɩɶɸɬɟɪɚɯ, ɤɨɬɨɪɵɟ ɧɚɯɨɞɹɬɫɹ ɜ ɫɟɬɢ. 

ɇɚ ɧɨɭɬɛɭɤɟ ɫɟɪɜɟɪɟ ɩɪɨɬɨɤɨɥ TCP/IP ɭɠɟ ɭɫɬɚɧɨɜɥɟɧ, ɧɚɦ ɨɫɬɚɥɨɫɶ ɭɫɬɚɧɨɜɢɬɶ ɢ 
ɧɚɫɬɪɨɢɬɶ ɷɬɨɬ ɩɪɨɬɨɤɨɥ ɧɚ ɧɨɭɬɛɭɤɟ ɤɥɢɟɧɬɟ. ɉɨɦɧɢɬɟ, ɱɬɨ ɜɫɟ ɩɭɧɤɬɵ ɧɚɫɬɪɨɣɤɢ 
ɞɨɥɠɧɵ ɜɵɩɨɥɧɹɬɶɫɹ ɜ ɬɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ, ɜ ɤɨɬɨɪɨɣ ɨɧɢ ɭɤɚɡɚɧɵ. ɇɟ ɧɚɪɭɲɚɣɬɟ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɧɚɫɬɪɨɣɤɢ. 
ɇɚ ɧɨɭɬɛɭɤɟ  ɜɵɩɨɥɧɢɬɟ ɫɥɟɞɭɸɳɢɟ ɞɟɣɫɬɜɢɹ: 

1. ɓɟɥɤɧɢɬɟ ɩɪɚɜɨɣ ɤɥɚɜɢɲɟɣ ɦɵɲɢ ɧɚ ɡɧɚɱɤɟ «Ɇɨɟ ɫɟɬɟɜɨɟ ɨɤɪɭɠɟɧɢɟ», ɜɵɛɟɪɢɬɟ 
ɜ ɦɟɧɸ «ɋɜɨɣɫɬɜɚ». Ɉɬɤɪɨɟɬɫɹ ɫɩɢɫɨɤ ɫɟɬɟɜɵɯ ɩɨɞɤɥɸɱɟɧɢɣ (ɪɢɫ.1.). 



 Ɋɢɫ.1. 

2. ȼɵɛɟɪɢɬɟ ɜ ɫɩɢɫɤɟ «Ȼɟɫɩɪɨɜɨɞɧɨɟ ɫɟɬɟɜɨɟ ɫɨɟɞɢɧɟɧɢɟ», ɳɟɥɤɧɢɬɟ ɩɨ ɧɟɦɭ 
ɩɪɚɜɨɣ ɤɥɚɜɢɲɟɣ ɦɵɲɢ ɢ ɜɵɛɟɪɢɬɟ ɩɭɧɤɬ «ɋɜɨɣɫɬɜɚ». Ɉɬɤɪɨɟɬɫɹ ɨɤɧɨ ɫɜɨɣɫɬɜ 
ɫɨɟɞɢɧɟɧɢɹ (ɪɢɫ.2.). 

    Ɋɢɫ.2. 

3. ȼ ɩɨɹɜɢɜɲɟɦɫɹ ɨɤɧɟ ɜɵɛɟɪɢɬɟ «ɉɪɨɬɨɤɨɥ ɂɧɬɟɪɧɟɬɚ (TCP/IP)», ɧɚɠɦɢɬɟ 
«ɋɜɨɣɫɬɜɚ». Ɉɬɤɪɨɟɬɫɹ ɨɤɧɨ ɧɚɫɬɪɨɟɤ ɩɪɨɬɨɤɨɥɚ  (ɪɢɫ.3.). Ⱥɤɬɢɜɢɪɭɣɬɟ ɮɥɚɠɨɤ 
«ɂɫɩɨɥɶɡɨɜɚɬɶ ɫɥɟɞɭɸɳɢɣ IP-ɚɞɪɟɫ». ȼɜɟɞɢɬɟ ɜ ɩɨɥɹ IP-ɚɞɪɟɫ ɢ Ɇɚɫɤɚ ɩɨɞɫɟɬɢ  
ɚɞɪɟɫɚ ɭɫɬɚɧɨɜɨɤ, ɤɨɬɨɪɵɟ ɢɡɨɛɪɚɠɟɧɵ ɧɚ ɪɢɫ.3. 

    Ɋɢɫ.3. 

Ɂɞɟɫɶ  
192.168.0.10 – ɷɬɨ IP-ɚɞɪɟɫ ɤɨɦɩɶɸɬɟɪɚ ɜ ɫɟɬɢ. 
255.255.255.0 – ɦɚɫɤɚ ɩɨɞɫɟɬɢ. Эɬɨ ɫɩɟɰɢɚɥɶɧɵɣ ɩɚɪɚɦɟɬɪ, ɤɨɬɨɪɵɣ ɜɦɟɫɬɟ ɫ ɚɞɪɟɫɨɦ 
ɨɞɧɨɡɧɚɱɧɨ ɨɩɪɟɞɟɥɹɟɬ ɫɟɬɶ, ɜ ɤɨɬɨɪɨɣ ɧɚɯɨɞɢɬɫɹ ɤɨɦɩɶɸɬɟɪ. 

4. ɉɨɫɥɟ ɜɜɨɞɚ ɧɚɫɬɪɨɟɤ, ɧɚɠɦɢɬɟ «ɈɄ», ɨɤɧɨ «ɋɜɨɣɫɬɜɚ: ɉɪɨɬɨɤɨɥ ɂɧɬɟɪɧɟɬɚ 
(TCP/IP)» ɡɚɤɪɨɟɬɫɹ. ȼ ɨɤɧɟ «Ȼɟɫɩɪɨɜɨɞɧɨɟ ɫɟɬɟɜɨɟ ɫɨɟɞɢɧɟɧɢɟ»  (ɪɢɫ.2.) 
ɧɚɠɦɢɬɟ «OK».  

Ɇɵ ɧɚɫɬɪɨɢɥɢ ɧɨɭɬɛɭɤ ɤɥɢɟɧɬ ɞɥɹ ɪɚɛɨɬɵ ɫ ɛɟɫɩɪɨɜɨɞɧɨɣ ɫɟɬɶɸ. Ⱦɥɹ ɧɨɭɬɛɭɤɚ 
ɩɪɨɩɢɫɚɧ ɫɬɚɬɢɱɟɫɤɢɣ IP-ɚɞɪɟɫ, ɷɬɨ ɨɡɧɚɱɚɟɬ, ɱɬɨ ɦɵ ɩɪɢɫɜɨɢɥɢ ɧɨɭɬɛɭɤɭ ɜɵɞɟɥɟɧɧɵɣ, 



ɩɨɫɬɨɹɧɧɵɣ IP-ɚɞɪɟɫ ɢ ɩɪɨɱɢɟ ɧɚɫɬɪɨɣɤɢ, ɤɨɬɨɪɵɟ ɦɨɠɧɨ ɦɟɧɹɬɶ ɢ ɧɚɡɧɚɱɚɬɶ ɬɨɥɶɤɨ 
ɜɪɭɱɧɭɸ.  ɋɬɚɬɢɱɟɫɤɢɣ IP-ɚɞɪɟɫ ɧɚɦ ɧɟɨɛɯɨɞɢɦ ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɩɨɞɤɥɸɱɢɬɶɫɹ ɤ ɬɨɱɤɟ 
ɞɨɫɬɭɩɚ Wi-Fi ɢ ɱɬɨɛɵ ɞɪɭɝɢɟ ɤɨɦɩɶɸɬɟɪɵ ɜ ɫɟɬɢ ɦɨɝɥɢ ɫ ɧɢɦ ɫɜɹɡɵɜɚɬɶɫɹ. 

 Ⱦɥɹ ɬɨɝɨ ɱɬɨɛɵ ɧɚɱɚɥɚ ɮɭɧɤɰɢɨɧɢɪɨɜɚɬɶ ɫɟɬɶ Wi-Fi ɧɟɨɛɯɨɞɢɦɨ ɧɚɫɬɪɨɢɬɶ ɬɨɱɤɭ 
ɞɨɫɬɭɩɚ. 

Ɂɚɞɚɧɢɟ 2  ɇɚɫɬɪɨɣɤɚ ɬɨɱɤɢ ɞɨɫɬɭɩɚ Wi-Fi ɢ DHCP-ɫɟɪɜɟɪɚ. 

1. Ɂɚɝɪɭɡɢɬɟ ɨɛɨɡɪɟɜɚɬɟɥɶ Internet Explorer. ȼɜɟɞɢɬɟ ɜ ɟɝɨ ɚɞɪɟɫɧɨɣ ɫɬɪɨɤɟ ɚɞɪɟɫ: 
http://192.168.0.50/ .Эɬɨ IP-ɚɞɪɟɫ ɬɨɱɤɢ ɞɨɫɬɭɩɚ Wi-Fi. ɉɨ ɷɬɨɦɭ ɚɞɪɟɫɭ 
ɪɚɫɩɨɥɨɠɟɧɚ ɫɢɫɬɟɦɚ ɟɟ ɤɨɧɮɢɝɭɪɚɰɢɢ. ȼɯɨɞ ɜ ɫɢɫɬɟɦɭ ɤɨɧɮɢɝɭɪɚɰɢɢ ɡɚɳɢɳɟɧ 
ɥɨɝɢɧɨɦ ɢ ɩɚɪɨɥɟɦ ɢ ɧɚ ɷɤɪɚɧɟ ɩɨɹɜɢɬɫɹ ɨɤɧɨ ɞɥɹ ɜɜɨɞɚ ɷɬɢɯ ɞɚɧɧɵɯ. 

ȼɜɟɞɢɬɟ ɉɨɥɶɡɨɜɚɬɟɥɶ – admin, ɉɚɪɨɥɶ – 12345678 ɢ ɧɚɠɦɢɬɟ ɤɧɨɩɤɭ «OK». 

Ɉɬɤɪɨɟɬɫɹ ɝɥɚɜɧɚɹ ɫɬɪɚɧɢɰɚ ɫɢɫɬɟɦɭ ɤɨɧɮɢɝɭɪɚɰɢɢ ɬɨɱɤɢ ɞɨɫɬɭɩɚ Wi-Fi. 

2. ɓɟɥɤɧɢɬɟ ɩɨ Advanced. Ɉɬɤɪɨɟɬɫɹ ɫɬɪɚɧɢɰɚ ɪɚɫɲɢɪɟɧɧɵɯ ɧɚɫɬɪɨɟɤ ɬɨɱɤɢ ɞɨɫɬɭɩɚ. 
3. ɓɟɥɤɧɢɬɟ ɩɨ DHCP Server. Ɉɬɤɪɨɟɬɫɹ ɫɬɪɚɧɢɰɚ ɞɥɹ ɢɡɦɟɧɟɧɢɹ ɧɚɫɬɪɨɟɤ DHCP-

ɫɟɪɜɟɪɚ. 
Cɨɯɪɚɧɢɬɟ ɫɞɟɥɚɧɧɵɟ ɧɚɫɬɪɨɣɤɢ. Ɍɨɱɤɚ ɞɨɫɬɭɩɚ Wi-Fi ɭɣɞɟɬ ɧɚ ɩɟɪɟɡɚɝɪɭɡɤɭ, ɤɨɬɨɪɚɹ 
ɡɚɧɢɦɚɟɬ ɩɪɢɦɟɪɧɨ ɩɨɥɦɢɧɭɬɵ. 

Ɂɚɞɚɧɢɟ 3  ɉɪɨɜɟɪɤɚ ɪɚɛɨɬɵ ɛɟɫɩɪɨɜɨɞɧɨɣ ɫɟɬɢ. 

 

Ɂɚɩɨɦɧɢɬɟ. ɋɬɚɬɢɱɟɫɤɚɹ IP-ɚɞɪɟɫɚɰɢɹ ɢɦɟɟɬ ɫɥɟɞɭɸɳɢɟ ɧɟɞɨɫɬɚɬɤɢ: 

1. Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɭɡɧɚɬɶ ɜɫɟ ɧɚɫɬɪɨɣɤɢ ɫɟɬɢ, ɧɟɨɛɯɨɞɢɦɨ ɨɛɪɚɬɢɬɶɫɹ ɤ 
ɚɞɦɢɧɢɫɬɪɚɬɨɪɭ ɫɟɬɢ, ɤɨɬɨɪɵɣ ɞɨɥɠɟɧ ɢɧɞɢɜɢɞɭɚɥɶɧɨ ɜɵɞɟɥɢɬɶ ɞɥɹ ɤɚɠɞɨɝɨ 
ɤɥɢɟɧɬɚ ɫɜɨɣ ɭɧɢɤɚɥɶɧɵɣ IP-ɚɞɪɟɫ. Эɬɨ ɧɟɭɞɨɛɧɨ ɤɚɤ ɞɥɹ ɤɥɢɟɧɬɚ, ɬɚɤ ɢ ɞɥɹ 
ɚɞɦɢɧɢɫɬɪɚɬɨɪɚ. 

2. ɉɪɢ ɩɨɞɤɥɸɱɟɧɢɢ ɤ ɤɚɤɨɣ-ɥɢɛɨ ɞɪɭɝɨɣ ɛɟɫɩɪɨɜɨɞɧɨɣ ɫɟɬɢ, ɧɚɫɬɪɨɣɤɢ ɤɨɦɩɶɸɬɟɪɚ 
ɤɥɢɟɧɬɚ ɩɪɢɯɨɞɢɬɫɹ ɫɧɨɜɚ ɢɡɦɟɧɹɬɶ ɩɨɞ ɧɨɜɭɸ ɫɟɬɶ, ɭɡɧɚɜɚɹ ɢɯ ɭ ɚɞɦɢɧɢɫɬɪɚɬɨɪɚ. 

3. ȿɫɥɢ ɫɥɭɱɚɣɧɨ ɜɚɲɢ ɧɚɫɬɪɨɣɤɢ ɫɨɜɩɚɞɭɬ ɫ ɧɚɫɬɪɨɣɤɚɦɢ ɞɪɭɝɨɝɨ ɤɥɢɟɧɬɚ, ɜɵ ɧɟ 
ɫɦɨɠɟɬɟ ɩɨɞɤɥɸɱɢɬɶɫɹ ɤ ɫɟɬɢ. 
 

ȼɫɟɯ ɭɤɚɡɚɧɧɵɯ ɧɟɞɨɫɬɚɬɤɨɜ ɥɢɲɟɧɚ ɞɢɧɚɦɢɱɟɫɤɚɹ IP-ɚɞɪɟɫɚɰɢɹ. 

Ɂɚɞɚɧɢɟ 4  ɇɚɫɬɪɨɣɤɚ ɫɟɬɢ ɫ ɞɢɧɚɦɢɱɟɫɤɢɦ ɚɞɪɟɫɨɦ ɤɨɦɩɶɸɬɟɪɚ ɤɥɢɟɧɬɚ. 

Ⱦɢɧɚɦɢɱɟɫɤɚɹ IP-ɚɞɪɟɫɚɰɢɹ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ DHCP-ɫɟɪɜɟɪɚ, ɤɨɬɨɪɵɣ 
ɧɚɯɨɞɢɬɫɹ ɜ ɬɨɱɤɟ ɞɨɫɬɭɩɚ. Ɋɚɡɛɟɪɟɦɫɹ ɱɬɨ ɷɬɨ ɬɚɤɨɟ. 

Ɂɚɩɨɦɧɢɬɟ.  DHCP-ɫɟɪɜɟɪ ɢɫɩɨɥɶɡɭɟɬ   DHCP  ɩɪɨɬɨɤɨɥ (ɚɧɝɥ.)Dynamic Host 
Configuration Protocol — ɩɪɨɬɨɤɨɥ ɞɢɧɚɦɢɱɟɫɤɨɣ ɤɨɧɮɢɝɭɪɚɰɢɢ ɭɡɥɚ) — ɷɬɨ 
ɫɟɬɟɜɨɣ ɩɪɨɬɨɤɨɥ, ɩɨɡɜɨɥɹɸɳɢɣ ɤɨɦɩɶɸɬɟɪɚɦ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɩɨɥɭɱɚɬɶ IP-ɚɞɪɟɫ ɢ 
ɞɪɭɝɢɟ ɩɚɪɚɦɟɬɪɵ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɪɚɛɨɬɵ ɜ ɫɟɬɢ TCP/IP. Ⱦɥɹ ɷɬɨɝɨ ɤɨɦɩɶɸɬɟɪ, 
ɩɨɞɤɥɸɱɚɟɦɵɣ ɤ ɫɟɬɢ, ɨɛɪɚɳɚɟɬɫɹ ɤ ɫɟɪɜɟɪɭ, DHCP , ɤɨɬɨɪɵɣ ɧɚ ɜɪɟɦɹ ɩɪɨɜɟɞɟɧɢɹ 
ɫɟɚɧɫɚ ɪɚɛɨɬɵ ɫ ɫɟɬɶɸ ɟɦɭ ɜɵɞɚɟɬ ɞɢɧɚɦɢɱɟɫɤɢɣ IP-ɚɞɪɟɫ. Эɬɨ ɩɨɡɜɨɥɹɟɬ ɢɡɛɟɠɚɬɶ 
ɪɭɱɧɨɣ ɧɚɫɬɪɨɣɤɢ ɤɨɦɩɶɸɬɟɪɨɜ ɫɟɬɢ, ɭɦɟɧɶɲɚɟɬ ɤɨɥɢɱɟɫɬɜɨ ɨɲɢɛɨɤ ɢ ɩɨɡɜɨɥɹɟɬ 
ɤɥɢɟɧɬɚɦ ɛɵɫɬɪɨ ɩɨɞɤɥɸɱɚɬɶɫɹ ɤ ɫɟɬɢ ɧɟ ɬɪɚɬɹ ɜɪɟɦɹ ɧɚ ɧɚɫɬɪɨɣɤɭ ɩɪɨɬɨɤɨɥɨɜ ɫɜɹɡɢ 
ɜɪɭɱɧɭɸ. 

http://192.168.0.50/


Ɂɚɞɚɧɢɟ 5 ɇɚɫɬɪɨɣɤɚ ɧɨɭɬɛɭɤɚ ɧɚ ɞɢɧɚɦɢɱɟɫɤɭɸ IP-ɚɞɪɟɫɚɰɢɸ. 

1. ȼɟɪɧɢɬɟɫɶ ɤ ɧɚɱɚɥɭ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ, ɝɞɟ ɜɵ ɨɫɭɳɟɫɬɜɥɹɥɢ ɧɚɫɬɪɨɣɤɭ ɫɟɬɢ 
ɧɨɭɬɛɭɤɚ. (Ɋɚɡɞɟɥ «ɇɚɫɬɪɨɣɤɚ ɫɟɬɢ»). 

2.  ɉɨɜɬɨɪɢɬɟ ɲɚɝɢ 1-3, ɬɨɥɶɤɨ ɧɚ 3-ɦ ɲɚɝɟ, ɝɞɟ ɜɵ ɜɜɨɞɢɥɢ ɫɬɚɬɢɱɟɫɤɢɣ IP-ɚɞɪɟɫ 
ɚɤɬɢɜɢɪɭɣɬɟ ɮɥɚɠɨɤ «ɉɨɥɭɱɢɬɶ IP-ɚɞɪɟɫ ɚɜɬɨɦɚɬɢɱɟɫɤɢ». Эɬɨ ɨɩɰɢɹ ɢ ɜɤɥɸɱɚɟɬ 
ɞɢɧɚɦɢɱɟɫɤɭɸ IP-ɚɞɪɟɫɚɰɢɸ.  

3. ɇɚɠɦɢɬɟ «ɈɄ», ɨɤɧɨ «ɋɜɨɣɫɬɜɚ: ɉɪɨɬɨɤɨɥ ɂɧɬɟɪɧɟɬɚ (TCP/IP)» ɡɚɤɪɨɟɬɫɹ. ȼ 
ɨɤɧɟ «Ȼɟɫɩɪɨɜɨɞɧɨɟ ɫɟɬɟɜɨɟ ɫɨɟɞɢɧɟɧɢɟ»  ɧɚɠɦɢɬɟ «OK». 

Ⱦɢɧɚɦɢɱɟɫɤɚɹ IP-ɚɞɪɟɫɚɰɢɹ ɧɚ ɧɨɭɬɛɭɤɟ ɧɚɫɬɪɨɟɧɚ! 

Ɂɚɞɚɧɢɟ 6 ɉɪɨɜɟɪɤɚ ɞɢɧɚɦɢɱɟɫɤɨɣ IP-ɚɞɪɟɫɚɰɢɢ. 

Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɭɛɟɞɢɬɶɫɹ ɜ ɬɨɦ, ɱɬɨ ɫɟɬɟɜɵɟ ɧɚɫɬɪɨɣɤɢ ɛɵɥɢ ɞɢɧɚɦɢɱɟɫɤɢ ɩɪɢɫɜɨɟɧɵ, 
ɫɞɟɥɚɣɬɟ ɫɥɟɞɭɸɳɟɟ: 

1. Ɉɬɤɪɨɣɬɟ «ɉɭɫɤ / ɋɬɚɧɞɚɪɬɧɵɟ / Ʉɨɦɚɧɞɧɚɹ ɫɬɪɨɤɚ». ɉɨɹɜɢɬɫɹ ɫɬɪɨɤɚ ɞɥɹ ɜɜɨɞɚ 
ɤɨɦɚɧɞ ɨɩɟɪɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ. 

2. ȼɜɟɞɢɬɟ ɜ ɫɬɪɨɤɟ ɤɨɦɚɧɞɭ:  
ipconfig   

ȿɫɥɢ ɭɤɚɡɚɧɧɵɣ ɤɨɦɚɧɞɨɣ IP-ɚɞɪɟɫ ɤɨɦɩɶɸɬɟɪɚ ɧɚɯɨɞɢɬɫɹ ɜ ɞɢɚɩɚɡɨɧɟ 192.168.0.51 
– 192.168.0.200, ɡɧɚɱɢɬ ɞɢɧɚɦɢɱɟɫɤɚɹ IP-ɚɞɪɟɫɚɰɢɹ ɪɚɛɨɬɚɟɬ ɧɨɪɦɚɥɶɧɨ. 
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ɇɚɫɬɪɨɣɤɚ ɩɨɥɢɬɢɤ ɞɨɫɬɭɩɚ ɢ ɧɚɫɬɪɨɣɤɚ DMZ. 

Ɍɟɨɪɟɬɢɱɟɫɤɢɟ ɫɜɟɞɟɧɢɹ 

Ⱦɚɧɧɚɹ ɫɬɚɬɶɹ ɫɨɞɟɪɠɢɬ ɨɛɡɨɪ ɩɹɬɢ ɜɚɪɢɚɧɬɨɜ ɪɟɲɟɧɢɹ ɡɚɞɚɱɢ ɨɪɝɚɧɢɡɚɰɢɢ ɞɨɫɬɭɩɚ ɤ 
ɫɟɪɜɢɫɚɦ ɤɨɪɩɨɪɚɬɢɜɧɨɣ ɫɟɬɢ ɢɡ ɂɧɬɟɪɧɟɬ. ȼ ɪɚɦɤɚɯ ɨɛɡɨɪɚ ɩɪɢɜɨɞɢɬɫɹ ɚɧɚɥɢɡ ɜɚɪɢɚɧɬɨɜ 
ɧɚ ɩɪɟɞɦɟɬ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɪɟɚɥɢɡɭɟɦɨɫɬɢ, ɱɬɨ ɩɨɦɨɠɟɬ ɪɚɡɨɛɪɚɬɶɫɹ ɜ ɫɭɬɢ ɜɨɩɪɨɫɚ, 
ɨɫɜɟɠɢɬɶ ɢ ɫɢɫɬɟɦɚɬɢɡɢɪɨɜɚɬɶ ɫɜɨɢ ɡɧɚɧɢɹ ɤɚɤ ɧɚɱɢɧɚɸɳɢɦ ɫɩɟɰɢɚɥɢɫɬɚɦ, ɬɚɤ ɢ ɛɨɥɟɟ 
ɨɩɵɬɧɵɦ. Ɇɚɬɟɪɢɚɥɵ ɫɬɚɬɶɢ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɥɹ ɨɛɨɫɧɨɜɚɧɢɹ ȼɚɲɢɯ ɩɪɨɟɤɬɧɵɯ 
ɪɟɲɟɧɢɣ. 
ɉɪɢ ɪɚɫɫɦɨɬɪɟɧɢɢ ɜɚɪɢɚɧɬɨɜ ɜ ɤɚɱɟɫɬɜɟ ɩɪɢɦɟɪɚ ɜɨɡɶɦɟɦ ɫɟɬɶ, ɜ ɤɨɬɨɪɨɣ ɬɪɟɛɭɟɬɫɹ 
ɨɩɭɛɥɢɤɨɜɚɬɶ: 

1. Ʉɨɪɩɨɪɚɬɢɜɧɵɣ ɩɨɱɬɨɜɵɣ ɫɟɪɜɟɪ (Web-mail). 
2. Ʉɨɪɩɨɪɚɬɢɜɧɵɣ ɬɟɪɦɢɧɚɥɶɧɵɣ ɫɟɪɜɟɪ (RDP). 
3. Extranet ɫɟɪɜɢɫ ɞɥɹ ɤɨɧɬɪɚɝɟɧɬɨɜ (Web-API). 

ȼɚɪɢɚɧɬ 1. ɉɥɨɫɤɚɹ ɫɟɬɶ 

ȼ ɞɚɧɧɨɦ ɜɚɪɢɚɧɬɟ ɜɫɟ ɭɡɥɵ ɤɨɪɩɨɪɚɬɢɜɧɨɣ ɫɟɬɢ ɫɨɞɟɪɠɚɬɫɹ ɜ ɨɞɧɨɣ, ɨɛɳɟɣ ɞɥɹ ɜɫɟɯ ɫɟɬɢ 
(«ȼɧɭɬɪɟɧɧɹɹ ɫɟɬɶ»), ɜ ɪɚɦɤɚɯ ɤɨɬɨɪɨɣ ɤɨɦɦɭɧɢɤɚɰɢɢ ɦɟɠɞɭ ɧɢɦɢ ɧɟ ɨɝɪɚɧɢɱɢɜɚɸɬɫɹ. 
ɋɟɬɶ ɩɨɞɤɥɸɱɟɧɚ ɤ ɂɧɬɟɪɧɟɬ ɱɟɪɟɡ ɩɨɝɪɚɧɢɱɧɵɣ ɦɚɪɲɪɭɬɢɡɚɬɨɪ/ɦɟɠɫɟɬɟɜɨɣ ɷɤɪɚɧ (ɞɚɥɟɟ 
— IFW). 

 
 

ȼɚɪɢɚɧɬ 1. ɉɥɨɫɤɚɹ ɫɟɬɶ 
 

ȼ ɞɚɧɧɨɦ ɜɚɪɢɚɧɬɟ ɜɫɟ ɭɡɥɵ ɤɨɪɩɨɪɚɬɢɜɧɨɣ ɫɟɬɢ ɫɨɞɟɪɠɚɬɫɹ ɜ ɨɞɧɨɣ, ɨɛɳɟɣ ɞɥɹ ɜɫɟɯ ɫɟɬɢ 
(«ȼɧɭɬɪɟɧɧɹɹ ɫɟɬɶ»), ɜ ɪɚɦɤɚɯ ɤɨɬɨɪɨɣ ɤɨɦɦɭɧɢɤɚɰɢɢ ɦɟɠɞɭ ɧɢɦɢ ɧɟ ɨɝɪɚɧɢɱɢɜɚɸɬɫɹ. 

ɋɟɬɶ ɩɨɞɤɥɸɱɟɧɚ ɤ ɂɧɬɟɪɧɟɬ ɱɟɪɟɡ ɩɨɝɪɚɧɢɱɧɵɣ ɦɚɪɲɪɭɬɢɡɚɬɨɪ/ɦɟɠɫɟɬɟɜɨɣ ɷɤɪɚɧ (ɞɚɥɟɟ 
— IFW). 

Ⱦɨɫɬɭɩ ɭɡɥɨɜ ɜ ɂɧɬɟɪɧɟɬ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɱɟɪɟɡ NAT, ɚ ɞɨɫɬɭɩ ɤ ɫɟɪɜɢɫɚɦ ɢɡ ɂɧɬɟɪɧɟɬ 
ɱɟɪɟɡ Port forwarding. 
ɉɥɸɫɵ ɜɚɪɢɚɧɬɚ: 

1. Ɇɢɧɢɦɚɥɶɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɮɭɧɤɰɢɨɧɚɥɭ IFW (ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɩɪɚɤɬɢɱɟɫɤɢ ɧɚ 
ɥɸɛɨɦ, ɞɚɠɟ ɞɨɦɚɲɧɟɦ ɪɨɭɬɟɪɟ). 

https://en.wikipedia.org/wiki/Port_forwarding


2. Ɇɢɧɢɦɚɥɶɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɡɧɚɧɢɹɦ ɫɩɟɰɢɚɥɢɫɬɚ, ɨɫɭɳɟɫɬɜɥɹɸɳɟɝɨ ɪɟɚɥɢɡɚɰɢɸ 
ɜɚɪɢɚɧɬɚ. 

Ɇɢɧɭɫɵ ɜɚɪɢɚɧɬɚ: 
1. Ɇɢɧɢɦɚɥɶɧɵɣ ɭɪɨɜɟɧɶ ɛɟɡɨɩɚɫɧɨɫɬɢ. ȼ ɫɥɭɱɚɟ ɜɡɥɨɦɚ, ɩɪɢ ɤɨɬɨɪɨɦ ɇɚɪɭɲɢɬɟɥɶ 

ɩɨɥɭɱɢɬ ɤɨɧɬɪɨɥɶ ɧɚɞ ɨɞɧɢɦ ɢɡ ɨɩɭɛɥɢɤɨɜɚɧɧɵɯ ɜ ɂɧɬɟɪɧɟɬɟ ɫɟɪɜɟɪɨɜ, ɟɦɭ ɞɥɹ 
ɞɚɥɶɧɟɣɲɟɣ ɚɬɚɤɢ ɫɬɚɧɨɜɹɬɫɹ ɞɨɫɬɭɩɧɵ ɜɫɟ ɨɫɬɚɥɶɧɵɟ ɭɡɥɵ ɢ ɤɚɧɚɥɵ ɫɜɹɡɢ 
ɤɨɪɩɨɪɚɬɢɜɧɨɣ ɫɟɬɢ. 

Ⱥɧɚɥɨɝɢɹ ɫ ɪɟɚɥɶɧɨɣ ɠɢɡɧɶɸ 
ɉɨɞɨɛɧɭɸ ɫɟɬɶ ɦɨɠɧɨ ɫɪɚɜɧɢɬɶ ɫ ɤɨɦɩɚɧɢɟɣ, ɝɞɟ ɩɟɪɫɨɧɚɥ ɢ ɤɥɢɟɧɬɵ ɧɚɯɨɞɹɬɫɹ ɜ ɨɞɧɨɣ 

ɨɛɳɟɣ ɤɨɦɧɚɬɟ (open space) 

ȼɚɪɢɚɧɬ 2. DMZ 

Ⱦɥɹ ɭɫɬɪɚɧɟɧɢɹ ɭɤɚɡɚɧɧɨɝɨ ɪɚɧɟɟ ɧɟɞɨɫɬɚɬɤɚ ɭɡɥɵ ɫɟɬɢ, ɞɨɫɬɭɩɧɵɟ ɢɡ ɂɧɬɟɪɧɟɬ, 
ɩɨɦɟɳɚɸɬ ɜ ɫɩɟɰɢɚɥɶɧɨ ɜɵɞɟɥɟɧɧɵɣ ɫɟɝɦɟɧɬ – ɞɟɦɢɥɢɬɚɪɢɡɨɜɚɧɧɭɸ ɡɨɧɭ (DMZ). DMZ 
ɨɪɝɚɧɢɡɭɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɦɟɠɫɟɬɟɜɵɯ ɷɤɪɚɧɨɜ, ɨɬɞɟɥɹɸɳɢɯ ɟɟ ɨɬ ɂɧɬɟɪɧɟɬ (IFW) ɢ ɨɬ 
ɜɧɭɬɪɟɧɧɟɣ ɫɟɬɢ (DFW). 

 
ɉɪɢ ɷɬɨɦ ɩɪɚɜɢɥɚ ɮɢɥɶɬɪɚɰɢɢ ɦɟɠɫɟɬɟɜɵɯ ɷɤɪɚɧɨɜ ɜɵɝɥɹɞɹɬ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 

1. ɂɡ ɜɧɭɬɪɟɧɧɟɣ ɫɟɬɢ ɦɨɠɧɨ ɢɧɢɰɢɢɪɨɜɚɬɶ ɫɨɟɞɢɧɟɧɢɹ ɜ DMZ ɢ ɜ WAN (Wide Area 
Network). 

2. ɂɡ DMZ ɦɨɠɧɨ ɢɧɢɰɢɢɪɨɜɚɬɶ ɫɨɟɞɢɧɟɧɢɹ ɜ WAN. 
3. ɂɡ WAN ɦɨɠɧɨ ɢɧɢɰɢɢɪɨɜɚɬɶ ɫɨɟɞɢɧɟɧɢɹ ɜ DMZ. 
4. ɂɧɢɰɢɚɰɢɹ ɫɨɟɞɢɧɟɧɢɣ ɢɡ WAN ɢ DMZ ɤɨ ɜɧɭɬɪɟɧɧɟɣ ɫɟɬɢ ɡɚɩɪɟɳɟɧɚ. 

 
 
ɉɥɸɫɵ ɜɚɪɢɚɧɬɚ: 

1. ɉɨɜɵɲɟɧɧɚɹ ɡɚɳɢɳɺɧɧɨɫɬɶ ɫɟɬɢ ɨɬ ɜɡɥɨɦɨɜ ɨɬɞɟɥɶɧɵɯ ɫɟɪɜɢɫɨɜ. Ⱦɚɠɟ ɟɫɥɢ ɨɞɢɧ 
ɢɡ ɫɟɪɜɟɪɨɜ ɛɭɞɟɬ ɜɡɥɨɦɚɧ, ɇɚɪɭɲɢɬɟɥɶ ɧɟ ɫɦɨɠɟɬ ɩɨɥɭɱɢɬɶ ɞɨɫɬɭɩ ɤ ɪɟɫɭɪɫɚɦ, 
ɧɚɯɨɞɹɳɢɦɫɹ ɜɨ ɜɧɭɬɪɟɧɧɟɣ ɫɟɬɢ (ɧɚɩɪɢɦɟɪ, ɫɟɬɟɜɵɦ ɩɪɢɧɬɟɪɚɦ, ɫɢɫɬɟɦɚɦ 
ɜɢɞɟɨɧɚɛɥɸɞɟɧɢɹ ɢ ɬ.ɞ.). 

Ɇɢɧɭɫɵ ɜɚɪɢɚɧɬɚ: 
1. ɋɚɦ ɩɨ ɫɟɛɟ ɜɵɧɨɫ ɫɟɪɜɟɪɨɜ ɜ DMZ ɧɟ ɩɨɜɵɲɚɟɬ ɢɯ ɡɚɳɢɳɟɧɧɨɫɬɶ. 
2. ɇɟɨɛɯɨɞɢɦ ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ ɆЭ ɞɥɹ ɨɬɞɟɥɟɧɢɹ DMZ ɨɬ ɜɧɭɬɪɟɧɧɟɣ ɫɟɬɢ. 



Ⱥɧɚɥɨɝɢɹ ɫ ɪɟɚɥɶɧɨɣ ɠɢɡɧɶɸ 
Ⱦɚɧɧɵɣ ɜɚɪɢɚɧɬ ɚɪɯɢɬɟɤɬɭɪɵ ɫɟɬɢ ɩɨɯɨɠ ɧɚ ɨɪɝɚɧɢɡɚɰɢɸ ɪɚɛɨɱɟɣ ɢ ɤɥɢɟɧɬɫɤɨɣ ɡɨɧ ɜ 
ɤɨɦɩɚɧɢɢ, ɝɞɟ ɤɥɢɟɧɬɵ ɦɨɝɭɬ ɧɚɯɨɞɢɬɶɫɹ ɬɨɥɶɤɨ ɜ ɤɥɢɟɧɬɫɤɨɣ ɡɨɧɟ, ɚ ɩɟɪɫɨɧɚɥ ɦɨɠɟɬ 

ɛɵɬɶ ɤɚɤ ɜ ɤɥɢɟɧɬɫɤɨɣ, ɬɚɤ ɢ ɜ ɪɚɛɨɱɢɯ ɡɨɧɚɯ. DMZ ɫɟɝɦɟɧɬ — ɷɬɨ ɤɚɤ ɪɚɡ ɢ ɟɫɬɶ ɚɧɚɥɨɝ 
ɤɥɢɟɧɬɫɤɨɣ ɡɨɧɵ. 

ȼɚɪɢɚɧɬ 3. Ɋɚɡɞɟɥɟɧɢɟ ɫɟɪɜɢɫɨɜ ɧɚ Front-End ɢ Back-End 

 
Ʉɚɤ ɭɠɟ ɨɬɦɟɱɚɥɨɫɶ ɪɚɧɟɟ, ɪɚɡɦɟɳɟɧɢɟ ɫɟɪɜɟɪɚ ɜ DMZ ɧɢɤɨɢɦ ɨɛɪɚɡɨɦ ɧɟ ɭɥɭɱɲɚɟɬ 
ɛɟɡɨɩɚɫɧɨɫɬɶ ɫɚɦɨɝɨ ɫɟɪɜɢɫɚ. Ɉɞɧɢɦ ɢɡ ɜɚɪɢɚɧɬɨɜ ɢɫɩɪɚɜɥɟɧɢɹ ɫɢɬɭɚɰɢɢ ɹɜɥɹɟɬɫɹ 
ɪɚɡɞɟɥɟɧɢɟ ɮɭɧɤɰɢɨɧɚɥɚ ɫɟɪɜɢɫɚ ɧɚ ɞɜɟ ɱɚɫɬɢ: Front-End ɢ Back-End. ɉɪɢ ɷɬɨɦ ɤɚɠɞɚɹ 
ɱɚɫɬɶ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɧɚ ɨɬɞɟɥɶɧɨɦ ɫɟɪɜɟɪɟ, ɦɟɠɞɭ ɤɨɬɨɪɵɦɢ ɨɪɝɚɧɢɡɭɟɬɫɹ ɫɟɬɟɜɨɟ 
ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ. ɋɟɪɜɟɪɚ Front-End, ɪɟɚɥɢɡɭɸɳɢɟ ɮɭɧɤɰɢɨɧɚɥ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɫ 
ɤɥɢɟɧɬɚɦɢ, ɧɚɯɨɞɹɳɢɦɢɫɹ ɜ ɂɧɬɟɪɧɟɬ, ɪɚɡɦɟɳɚɸɬ ɜ DMZ, ɚ ɫɟɪɜɟɪɚ Back-End, 
ɪɟɚɥɢɡɭɸɳɢɟ ɨɫɬɚɥɶɧɨɣ ɮɭɧɤɰɢɨɧɚɥ, ɨɫɬɚɜɥɹɸɬ ɜɨ ɜɧɭɬɪɟɧɧɟɣ ɫɟɬɢ. Ⱦɥɹ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ 
ɦɟɠɞɭ ɧɢɦɢ ɧɚ DFW ɫɨɡɞɚɸɬ ɩɪɚɜɢɥɚ, ɪɚɡɪɟɲɚɸɳɢɟ ɢɧɢɰɢɚɰɢɸ ɩɨɞɤɥɸɱɟɧɢɣ ɨɬ Front-
End ɤ Back-End. 

 
В к̸̌е̭т̏е п̛̬̥е̬̌ ̬̭̭̥̌от̛̬̥ ко̬по̬̌т̛̦̼̜̏ по̸то̼̜̏ ̭е̛̬̭̏, о̭̍лу̛̛̙̺̜̏̌̀ кл̛е̦то̏ к̌к 
̛̦̚ут̛̬ ̭ет̛, т̌к ̛ ̛̚ ʰ̦те̬̦ет. Кл̛е̦т̼ ̛̦̚ут̛̬ ̛̭пол̽̚у̀т POP3/SMTP, ̌ кл̛е̦т̼ ̛̚ ʰ̦те̬̦ет 
̬̌̍от̌̀т ̸е̬е̚ Weď-̛̦те̴̬е̜̭. О̸̼̦̍о ̦̌ ̾т̌пе ̦̏ед̬е̛̦́ ко̥п̛̛̦̌ ̛̼̬̏̍̌̀т ̛̦̌̍олее 
п̬о̭то̜ ̭по̭о̍ ̬̌̏̚е̬т̛̼̦̏̌́ ̭е̛̬̭̏̌ ̛ ̭т̌̏́т ̭̏е е̐о ко̥по̦е̦т̼ ̦̌ од̛̦ ̭е̬̏е̬. ʯ̌те̥, по 
̥е̬е о̭о̛̦̦̌́̚ ̦ео̵̍од̛̥о̭т̛ о̍е̭пе̸е̛̦́ ̴̛̦о̶̛̬̥̌о̦̦о̜ ̍е̚оп̭̦̌о̭т̛, ̴у̦к̶̛о̦̌л 
̭е̛̬̭̏̌ ̬̌̚дел́̀т ̦̌ ̸̭̌т̛, ̛ т̌ ̸̭̌т̽, ̸то от̏е̸̌ет ̌̚ о̭̍лу̛̛̙̦̏̌е кл̛е̦то̏ ̛̚ ʰ̦те̬̦ет (Front-

EndͿ, ̼̦̏о̛̭т̭́ ̦̌ отдел̦̼̜̽ ̭е̬̏е̬, кото̬̼̜ по ̭ет̛ ̛̥̏̌̚оде̜̭т̏ует ̭ ̭е̬̏е̬о̥, 
̬е̌л̛̚у̛̺̥̀ о̭т̛̹̜̭̌̏́ ̴у̦к̶̛о̦̌л ;BaĐk-EndͿ. П̛̬ ̾то̥ Front-End ̬̥̌̚е̺̌̀т ̏ DMZ, ̌ BaĐk-

End о̭т̌ет̭́ ̏о ̦̏ут̬е̦̦е̥ ̭е̥̐е̦те. Дл́ ̛̭̏́̚ ̥е̙ду Front-End ̛ BaĐk-End ̦̌ DFW ̭о̚д̌̀т 
п̛̬̌̏ло, ̬̬̌̚е̹̺̌̀ее, ̶̶̛̛̛̛̦̌̀ ̭оед̛̦е̛̦̜ от Front-End к BaĐk-End. 

 

ɉɥɸɫɵ ɜɚɪɢɚɧɬɚ: 
1. ȼ ɨɛɳɟɦ ɫɥɭɱɚɟ ɚɬɚɤɢ, ɧɚɩɪɚɜɥɟɧɧɵɟ ɩɪɨɬɢɜ ɡɚɳɢɳɚɟɦɨɝɨ ɫɟɪɜɢɫɚ, ɦɨɝɭɬ 

«ɫɩɨɬɤɧɭɬɶɫɹ» ɨɛ Front-End, ɱɬɨ ɩɨɡɜɨɥɢɬ ɧɟɣɬɪɚɥɢɡɨɜɚɬɶ ɢɥɢ ɫɭɳɟɫɬɜɟɧɧɨ 
ɫɧɢɡɢɬɶ ɜɨɡɦɨɠɧɵɣ ɭɳɟɪɛ. ɇɚɩɪɢɦɟɪ, ɚɬɚɤɢ ɬɢɩɚ TCP SYN Flood ɢɥɢ slow http 
read, ɧɚɩɪɚɜɥɟɧɧɵɟ ɧɚ ɫɟɪɜɢɫ, ɩɪɢɜɟɞɭɬ ɤ ɬɨɦɭ, ɱɬɨ Front-End ɫɟɪɜɟɪ ɦɨɠɟɬ 
ɨɤɚɡɚɬɶɫɹ ɧɟɞɨɫɬɭɩɟɧ, ɜ ɬɨ ɜɪɟɦɹ ɤɚɤ Back-End ɛɭɞɟɬ ɩɪɨɞɨɥɠɚɬɶ ɧɨɪɦɚɥɶɧɨ 
ɮɭɧɤɰɢɨɧɢɪɨɜɚɬɶ ɢ ɨɛɫɥɭɠɢɜɚɬɶ ɩɨɥɶɡɨɜɚɬɟɥɟɣ. 

2. ȼ ɨɛɳɟɦ ɫɥɭɱɚɟ ɧɚ Back-End ɫɟɪɜɟɪɟ ɦɨɠɟɬ ɧɟ ɛɵɬɶ ɞɨɫɬɭɩɚ ɜ ɂɧɬɟɪɧɟɬ, ɱɬɨ ɜ 
ɫɥɭɱɚɟ ɟɝɨ ɜɡɥɨɦɚ (ɧɚɩɪɢɦɟɪ, ɥɨɤɚɥɶɧɨ ɡɚɩɭɳɟɧɧɵɦ ɜɪɟɞɨɧɨɫɧɵɦ ɤɨɞɨɦ ) 
ɡɚɬɪɭɞɧɢɬ ɭɞɚɥɟɧɧɨɟ ɭɩɪɚɜɥɟɧɢɟ ɢɦ ɢɡ ɂɧɬɟɪɧɟɬ. 

3. Front-End ɯɨɪɨɲɨ ɩɨɞɯɨɞɢɬ ɞɥɹ ɪɚɡɦɟɳɟɧɢɹ ɧɚ ɧɟɦ ɦɟɠɫɟɬɟɜɨɝɨ ɷɤɪɚɧɚ ɭɪɨɜɧɹ 
ɩɪɢɥɨɠɟɧɢɣ (ɧɚɩɪɢɦɟɪ, Web application firewall) ɢɥɢ ɫɢɫɬɟɦɵ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ 
ɜɬɨɪɠɟɧɢɣ (IPS, ɧɚɩɪɢɦɟɪ snort). 

https://ru.wikipedia.org/wiki/Front_end_%D0%B8_Back_end
https://ru.wikipedia.org/wiki/SYN-����
https://webware.biz/?p=3807
https://webware.biz/?p=3807
https://webware.biz/?p=3807


Ɇɢɧɭɫɵ ɜɚɪɢɚɧɬɚ: 
1. Ⱦɥɹ ɫɜɹɡɢ ɦɟɠɞɭ Front-End ɢ Back-End ɧɚ DFW ɫɨɡɞɚɟɬɫɹ ɩɪɚɜɢɥɨ, ɪɚɡɪɟɲɚɸɳɟɟ 

ɢɧɢɰɢɚɰɢɸ ɫɨɟɞɢɧɟɧɢɹ ɢɡ DMZ ɜɨ ɜɧɭɬɪɟɧɧɸɸ ɫɟɬɶ, ɱɬɨ ɩɨɪɨɠɞɚɟɬ ɭɝɪɨɡɵ, 
ɫɜɹɡɚɧɧɵɟ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɞɚɧɧɨɝɨ ɩɪɚɜɢɥɚ ɫɨ ɫɬɨɪɨɧɵ ɞɪɭɝɢɯ ɭɡɥɨɜ ɜ DMZ 
(ɧɚɩɪɢɦɟɪ, ɡɚ ɫɱɟɬ ɪɟɚɥɢɡɚɰɢɢ ɚɬɚɤ IP spoofing, ARP poisoning ɢ ɬ. ɞ.) 

2. ɇɟ ɜɫɟ ɫɟɪɜɢɫɵ ɦɨɝɭɬ ɛɵɬɶ ɪɚɡɞɟɥɟɧɵ ɧɚ Front-End ɢ Back-End. 
3. ȼ ɤɨɦɩɚɧɢɢ ɞɨɥɠɧɵ ɛɵɬɶ ɪɟɚɥɢɡɨɜɚɧɵ ɛɢɡɧɟɫ-ɩɪɨɰɟɫɫɵ ɚɤɬɭɚɥɢɡɚɰɢɢ ɩɪɚɜɢɥ 

ɦɟɠɫɟɬɟɜɨɝɨ ɷɤɪɚɧɢɪɨɜɚɧɢɹ. 
4. ȼ ɤɨɦɩɚɧɢɢ ɞɨɥɠɧɵ ɛɵɬɶ ɪɟɚɥɢɡɨɜɚɧɵ ɦɟɯɚɧɢɡɦɵ ɡɚɳɢɬɵ ɨɬ ɚɬɚɤ ɫɨ ɫɬɨɪɨɧɵ 

ɇɚɪɭɲɢɬɟɥɟɣ, ɩɨɥɭɱɢɜɲɢɯ ɞɨɫɬɭɩ ɤ ɫɟɪɜɟɪɭ ɜ DMZ. 
ɉɪɢɦɟɱɚɧɢɹ 

1. ȼ ɪɟɚɥɶɧɨɣ ɠɢɡɧɢ ɞɚɠɟ ɛɟɡ ɪɚɡɞɟɥɟɧɢɹ ɫɟɪɜɟɪɨɜ ɧɚ Front-End ɢ Back-End ɫɟɪɜɟɪɚɦ 
ɢɡ DMZ ɨɱɟɧɶ ɱɚɫɬɨ ɧɟɨɛɯɨɞɢɦɨ ɨɛɪɚɳɚɬɶɫɹ ɤ ɫɟɪɜɟɪɚɦ, ɧɚɯɨɞɹɳɢɦɫɹ ɜɨ 
ɜɧɭɬɪɟɧɧɟɣ ɫɟɬɢ, ɩɨɷɬɨɦɭ ɭɤɚɡɚɧɧɵɟ ɦɢɧɭɫɵ ɞɚɧɧɨɝɨ ɜɚɪɢɚɧɬɚ ɛɭɞɭɬ ɬɚɤɠɟ 
ɫɩɪɚɜɟɞɥɢɜɵ ɢ ɞɥɹ ɩɪɟɞɵɞɭɳɟɝɨ ɪɚɫɫɦɨɬɪɟɧɧɨɝɨ ɜɚɪɢɚɧɬɚ. 

2. ȿɫɥɢ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɡɚɳɢɬɭ ɩɪɢɥɨɠɟɧɢɣ, ɪɚɛɨɬɚɸɳɢɯ ɱɟɪɟɡ Web-ɢɧɬɟɪɮɟɣɫ, ɬɨ 
ɞɚɠɟ ɟɫɥɢ ɫɟɪɜɟɪ ɧɟ ɩɨɞɞɟɪɠɢɜɚɟɬ ɪɚɡɧɟɫɟɧɢɟ ɮɭɧɤɰɢɣ ɧɚ Front-End ɢ Back-End, 
ɩɪɢɦɟɧɟɧɢɟ http reverse proxy ɫɟɪɜɟɪɚ (ɧɚɩɪɢɦɟɪ, nginx) ɜ ɤɚɱɟɫɬɜɟ Front-End 
ɩɨɡɜɨɥɢɬ ɦɢɧɢɦɢɡɢɪɨɜɚɬɶ ɪɢɫɤɢ, ɫɜɹɡɚɧɧɵɟ ɫ ɚɬɚɤɚɦɢ ɧɚ ɨɬɤɚɡ ɜ ɨɛɫɥɭɠɢɜɚɧɢɢ. 
ɇɚɩɪɢɦɟɪ, ɚɬɚɤɢ ɬɢɩɚ SYN flood ɦɨɝɭɬ ɫɞɟɥɚɬɶ http reverse proxy ɧɟɞɨɫɬɭɩɧɵɦ, ɜ ɬɨ 
ɜɪɟɦɹ ɤɚɤ Back-End ɛɭɞɟɬ ɩɪɨɞɨɥɠɚɬɶ ɪɚɛɨɬɚɬɶ. 

Ⱥɧɚɥɨɝɢɹ ɫ ɪɟɚɥɶɧɨɣ ɠɢɡɧɶɸȾɚɧɧɵɣ ɜɚɪɢɚɧɬ ɩɨ ɫɭɬɢ ɩɨɯɨɠ ɧɚ ɨɪɝɚɧɢɡɚɰɢɸ ɬɪɭɞɚ, ɩɪɢ 
ɤɨɬɨɪɨɣ ɞɥɹ ɜɵɫɨɤɨ ɡɚɝɪɭɠɟɧɧɵɯ ɪɚɛɨɬɧɢɤɨɜ ɢɫɩɨɥɶɡɭɸɬ ɩɨɦɨɳɧɢɤɨɜ — ɫɟɤɪɟɬɚɪɟɣ. 
Ɍɨɝɞɚ Back-End ɛɭɞɟɬ ɚɧɚɥɨɝɨɦ ɡɚɝɪɭɠɟɧɧɨɝɨ ɪɚɛɨɬɧɢɤɚ, ɚ Front-End ɚɧɚɥɨɝɨɦ ɫɟɤɪɟɬɚɪɹ. 
ȼɚɪɢɚɧɬ 4. Ɂɚɳɢɳɟɧɧɵɣ DMZ 

DMZ ɷɬɨ ɱɚɫɬɶ ɫɟɬɢ, ɞɨɫɬɭɩɧɚɹ ɢɡ Internet, ɢ, ɤɚɤ ɫɥɟɞɫɬɜɢɟ, ɩɨɞɜɟɪɠɟɧɧɚɹ ɦɚɤɫɢɦɚɥɶɧɨɦɭ 
ɪɢɫɤɭ ɤɨɦɩɪɨɦɟɬɚɰɢɢ ɭɡɥɨɜ. Ⱦɢɡɚɣɧ DMZ ɢ ɩɪɢɦɟɧɹɟɦɵɟ ɜ ɧɟɣ ɩɨɞɯɨɞɵ ɞɨɥɠɧɵ 
ɨɛɟɫɩɟɱɢɜɚɬɶ ɦɚɤɫɢɦɚɥɶɧɭɸ ɠɢɜɭɱɟɫɬɶ ɜ ɭɫɥɨɜɢɹɯ, ɤɨɝɞɚ ɇɚɪɭɲɢɬɟɥɶ ɩɨɥɭɱɢɥ ɤɨɧɬɪɨɥɶ 
ɧɚɞ ɨɞɧɢɦ ɢɡ ɭɡɥɨɜ ɜ DMZ. ȼ ɤɚɱɟɫɬɜɟ ɜɨɡɦɨɠɧɵɯ ɚɬɚɤ ɪɚɫɫɦɨɬɪɢɦ ɚɬɚɤɢ, ɤɨɬɨɪɵɦ 
ɩɨɞɜɟɪɠɟɧɵ ɩɪɚɤɬɢɱɟɫɤɢ ɜɫɟ ɢɧɮɨɪɦɚɰɢɨɧɧɵɟ ɫɢɫɬɟɦɵ, ɪɚɛɨɬɚɸɳɢɟ ɫ ɧɚɫɬɪɨɣɤɚɦɢ ɩɨ 
ɭɦɨɥɱɚɧɢɸ: 

1. CAM-table overflow  
2. ARP poisoning 
3. Rogue DHCP Server 
4. DHCP starvation 
5. VLAN hopping 
6. MAC flood 
7. UDP flood 
8. TCP SYN flood  
9. TCP session hijacking 
10. TCP reset  
11. Ⱥɬɚɤɢ ɧɚ Web-ɩɪɢɥɨɠɟɧɢɹ 
12. Ⱥɬɚɤɢ ɧɚ ɨɛɯɨɞ ɫɪɟɞɫɬɜ ɚɭɬɟɧɬɢɮɢɤɚɰɢɢ ɢ ɚɜɬɨɪɢɡɚɰɢɸ ɨɬ ɢɦɟɧɢ ɥɟɝɢɬɢɦɧɨɝɨ 

ɩɨɥɶɡɨɜɚɬɟɥɹ (ɧɚɩɪɢɦɟɪ, ɩɨɞɛɨɪ ɩɚɪɨɥɟɣ, PSK ɢ ɬ.ɞ.) 
13. Ⱥɬɚɤɢ ɧɚ ɭɹɡɜɢɦɨɫɬɢ ɜ ɫɟɬɟɜɵɯ ɫɥɭɠɛɚɯ, ɧɚɩɪɢɦɟɪ: 
 Ⱥɬɚɤɚ ɧɚ Web-ɫɟɪɜɟɪ — slow reading 
 DNS cache poisoning 

Ȼɨɥɶɲɚɹ ɱɚɫɬɶ ɭɤɚɡɚɧɧɵɯ ɚɬɚɤ (ɩɨ ɤɪɚɣɧɟɣ ɦɟɪɟ ɫ 1 ɩɨ 10) ɛɚɡɢɪɭɟɬɫɹ ɧɚ ɭɹɡɜɢɦɨɫɬɹɯ 
ɚɪɯɢɬɟɤɬɭɪɵ ɫɨɜɪɟɦɟɧɧɵɯ Ethernet/IP ɫɟɬɟɣ, ɡɚɤɥɸɱɚɸɳɢɯɫɹ ɜ ɜɨɡɦɨɠɧɨɫɬɢ ɇɚɪɭɲɢɬɟɥɹ 
ɩɨɞɞɟɥɵɜɚɬɶ ɜ ɫɟɬɟɜɵɯ ɩɚɤɟɬɚɯ MAC ɢ IP ɚɞɪɟɫɚ. Эɤɫɩɥɭɚɬɚɰɢɸ ɞɚɧɧɵɯ ɭɹɡɜɢɦɨɫɬɟɣ 
ɢɧɨɝɞɚ ɜɵɞɟɥɹɸɬ ɜ ɨɬɞɟɥɶɧɵɣ ɜɢɞɵ ɚɬɚɤ: 

1. MAC spoofing; 
2. IP spoofing.  



ɉɨɷɬɨɦɭ ɩɨɫɬɪɨɟɧɢɟ ɫɢɫɬɟɦɵ ɡɚɳɢɬɵ DMZ ɧɚɱɧɟɦ ɫ ɪɚɫɫɦɨɬɪɟɧɢɹ ɫɩɨɫɨɛɨɜ ɡɚɳɢɬɵ ɨɬ IP 
ɢ MAC spoofing.  
ɉɪɢɦɟɱɚɧɢɟ ɉɪɢɜɟɞɟɧɧɵɟ ɧɢɠɟ ɫɩɨɫɨɛɵ ɡɚɳɢɬɵ ɨɬ ɞɚɧɧɵɯ ɚɬɚɤ ɧɟ ɹɜɥɹɸɬɫɹ 
ɟɞɢɧɫɬɜɟɧɧɨ ɜɨɡɦɨɠɧɵɦɢ. ɋɭɳɟɫɬɜɭɸɬ ɢ ɞɪɭɝɢɟ ɫɩɨɫɨɛɵ. 
Ɂɚɳɢɬɚ ɨɬ MAC spoofing 

ɋɯɟɦɚɬɢɱɟɫɤɢ ɚɬɚɤɢ, ɫɜɹɡɚɧɧɵɟ ɫ ɩɨɞɦɟɧɨɣ MAC ɚɞɪɟɫɚ, ɦɨɠɧɨ ɩɪɨɢɥɥɸɫɬɪɢɪɨɜɚɬɶ 
ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 

 
 
ɇɟɣɬɪɚɥɢɡɚɰɢɟɣ ɞɚɧɧɨɣ ɚɬɚɤɢ ɦɨɠɟɬ ɹɜɥɹɬɶɫɹ ɮɢɥɶɬɪɚɰɢɹ MAC-ɚɞɪɟɫɨɜ ɧɚ ɩɨɪɬɚɯ 
ɤɨɦɦɭɬɚɬɨɪɚ. ɇɚɩɪɢɦɟɪ, ɬɪɚɮɢɤ ɩɨ ɩɨɪɬɭ 3 ɞɨɥɠɟɧ ɩɪɨɯɨɞɢɬɶ ɬɨɥɶɤɨ ɜ ɫɥɭɱɚɟ, ɟɫɥɢ ɜ 
ɚɞɪɟɫɟ ɢɫɬɨɱɧɢɤɚ ɢɥɢ ɜ ɚɞɪɟɫɟ ɧɚɡɧɚɱɟɧɢɹ ɭɤɚɡɚɧ MAC-ɚɞɪɟɫ DE:AD:BE:AF:DE:AD ɢɥɢ 
ɲɢɪɨɤɨɜɟɳɚɬɟɥɶɧɵɣ ɚɞɪɟɫ (ɜ ɧɟɤɨɬɨɪɵɯ ɫɥɭɱɚɹɯ). 
Ɂɚɳɢɬɚ ɨɬ IP spoofing 

ɋɯɟɦɚ ɚɬɚɤɢ IP spoofing ɩɨɯɨɠɚ ɧɚ ɩɪɟɞɵɞɭɳɭɸ, ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ ɬɨɝɨ, ɱɬɨ ɇɚɪɭɲɢɬɟɥɶ 
ɩɨɞɞɟɥɵɜɚɟɬ ɧɟ MAC, ɚ IP-ɚɞɪɟɫ. Ɂɚɳɢɬɚ ɨɬ IP spoofing ɦɨɠɟɬ ɛɵɬɶ ɪɟɚɥɢɡɨɜɚɧɚ ɩɭɬɟɦ 
ɪɚɡɞɟɥɟɧɢɹ IP-ɫɟɬɢ DMZ ɧɚ ɛɨɥɟɟ ɦɟɥɤɢɟ IP-ɩɨɞɫɟɬɢ ɢ ɞɚɥɶɧɟɣɲɟɣ ɮɢɥɶɬɪɚɰɢɟɣ ɬɪɚɮɢɤɚ 
ɧɚ ɢɧɬɟɪɮɟɣɫɚɯ ɦɚɪɲɪɭɬɢɡɚɬɨɪɚ ɩɨ ɚɧɚɥɨɝɢɢ ɫ ɪɚɫɫɦɨɬɪɟɧɧɨɣ ɪɚɧɟɟ MAC-ɮɢɥɶɬɪɚɰɢɟɣ. 
ɇɢɠɟ ɩɪɢɦɟɪ ɞɢɡɚɣɧɚ DMZ, ɪɟɚɥɢɡɭɸɳɟɝɨ ɞɚɧɧɵɣ ɩɪɢɧɰɢɩ: 

 
ȼ DMZ ɪɚɫɩɨɥɚɝɚɟɬɫɹ 3 ɭɡɥɚ: 

 Ɍɟɪɦɢɧɚɥɶɧɵɣ ɫɟɪɜɟɪ (192.168.100.2) 



 ɉɨɱɬɨɜɵɣ ɫɟɪɜɟɪ (192.168.100.5) 
 Extranet ɫɟɪɜɟɪ (192.168.100.9) 

 
Ⱦɥɹ DMZ ɜɵɞɟɥɟɧɚ IP-ɫɟɬɶ 192.168.100.0/24, ɜ ɞɚɧɧɨɣ ɫɟɬɢ ɜɵɞɟɥɹɸɬɫɹ 3 IP-ɩɨɞɫɟɬɢ (ɩɨ 
ɱɢɫɥɭ ɫɟɪɜɟɪɨɜ): 
ɉɨɞɫɟɬɶ 1 — 192.168.100.0/30 ɞɥɹ ɬɟɪɦɢɧɚɥɶɧɨɝɨ ɫɟɪɜɟɪɚ (192.168.100.2) 
ɉɨɞɫɟɬɶ 2 — 192.168.100.4/30 ɞɥɹ ɩɨɱɬɨɜɨɝɨ ɫɟɪɜɟɪɚ (192.168.100.5) 
ɉɨɞɫɟɬɶ 3 — 192.168.100.8/30 ɞɥɹ ɩɨɱɬɨɜɨɝɨ ɫɟɪɜɟɪɚ (192.168.100.9) 
ɇɚ ɩɪɚɤɬɢɤɟ ɪɚɡɞɟɥɟɧɢɟ ɫɟɬɢ ɧɚ ɩɨɞɨɛɧɵɟ ɩɨɞɫɟɬɢ ɪɟɚɥɢɡɭɸɬ ɫ ɩɨɦɨɳɶɸ ɬɟɯɧɨɥɨɝɢɢ 
VLAN. Ɉɞɧɚɤɨ, ɟɟ ɩɪɢɦɟɧɟɧɢɟ ɩɨɪɨɠɞɚɟɬ ɪɢɫɤɢ, ɡɚɳɢɬɭ ɨɬ ɤɨɬɨɪɵɯ ɦɵ ɫɟɣɱɚɫ 
ɪɚɫɫɦɨɬɪɢɦ.  
Ɂɚɳɢɬɚ ɨɬ VLAN hopping 

Ⱦɥɹ ɡɚɳɢɬɵ ɨɬ ɷɬɨɣ ɚɬɚɤɢ ɧɚ ɤɨɦɦɭɬɚɬɨɪɟ ɨɬɤɥɸɱɚɸɬ ɜɨɡɦɨɠɧɨɫɬɶ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ 
ɫɨɝɥɚɫɨɜɚɧɢɹ ɬɢɩɨɜ (trunk / access) ɩɨɪɬɨɜ, ɚ ɫɚɦɢ ɬɢɩɵ ɚɞɦɢɧɢɫɬɪɚɬɨɪ ɧɚɡɧɚɱɚɟɬ 
ɜɪɭɱɧɭɸ. Ʉɪɨɦɟ ɬɨɝɨ, ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɦɢ ɦɟɪɚɦɢ ɡɚɩɪɟɳɚɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɬɚɤ 
ɧɚɡɵɜɚɟɦɨɝɨ native VLAN. 
Ɂɚɳɢɬɚ ɨɬ ɚɬɚɤ, ɫɜɹɡɚɧɧɵɯ ɫ DHCP 

ɇɟ ɫɦɨɬɪɹ ɧɚ ɬɨ, ɱɬɨ DHCP ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɤɨɧɮɢɝɭɪɢɪɨɜɚɧɢɹ IP-
ɚɞɪɟɫɨɜ ɪɚɛɨɱɢɯ ɫɬɚɧɰɢɣ, ɜ ɧɟɤɨɬɨɪɵɯ ɤɨɦɩɚɧɢɹɯ ɜɫɬɪɟɱɚɸɬɫɹ ɫɥɭɱɚɢ, ɤɨɝɞɚ ɱɟɪɟɡ DHCP 
ɜɵɞɚɸɬɫɹ IP-ɚɞɟɪɫɚ ɞɥɹ ɫɟɪɜɟɪɨɜ, ɧɨ ɷɬɨ ɞɨɜɨɥɶɧɨ ɩɥɨɯɚɹ ɩɪɚɤɬɢɤɚ. ɉɨɷɬɨɦɭ ɞɥɹ ɡɚɳɢɬɵ 
ɨɬ Rogue DHCP Server, DHCP starvation ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɩɨɥɧɵɣ ɨɬɤɚɡ ɨɬ DHCP ɜ DMZ. 
Ɂɚɳɢɬɚ ɨɬ ɚɬɚɤ MAC flood 

Ⱦɥɹ ɡɚɳɢɬɵ ɨɬ MAC flood ɩɪɨɜɨɞɹɬ ɧɚɫɬɪɨɣɤɭ ɧɚ ɩɨɪɬɚɯ ɤɨɦɦɭɬɚɬɨɪɚ ɧɚ ɩɪɟɞɦɟɬ 
ɨɝɪɚɧɢɱɟɧɢɹ ɩɪɟɞɟɥɶɧɨɣ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɲɢɪɨɤɨɜɟɳɚɬɟɥɶɧɨɝɨ ɬɪɚɮɢɤɚ (ɩɨɫɤɨɥɶɤɭ ɨɛɵɱɧɨ 
ɩɪɢ ɞɚɧɧɵɯ ɚɬɚɤɚɯ ɝɟɧɟɪɢɪɭɟɬɫɹ ɲɢɪɨɤɨɜɟɳɚɬɟɥɶɧɵɣ ɬɪɚɮɢɤ (broadcast)). Ⱥɬɚɤɢ, 
ɫɜɹɡɚɧɧɵɟ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɤɨɧɤɪɟɬɧɵɯ (unicast) ɫɟɬɟɜɵɯ ɚɞɪɟɫɨɜ, ɛɭɞɭɬ ɡɚɛɥɨɤɢɪɨɜɚɧɵ 
MAC ɮɢɥɶɬɪɚɰɢɟɣ, ɤɨɬɨɪɭɸ ɦɵ ɪɚɫɫɦɨɬɪɟɥɢ ɪɚɧɟɟ. 
Ɂɚɳɢɬɚ ɨɬ ɚɬɚɤ UDP flood 

Ɂɚɳɢɬɚ ɨɬ ɞɚɧɧɨɝɨ ɬɢɩɚ ɚɬɚɤ ɩɪɨɢɡɜɨɞɢɬɫɹ ɚɧɚɥɨɝɢɱɧɨ ɡɚɳɢɬɟ ɨɬ MAC flood, ɡɚ 
ɢɫɤɥɸɱɟɧɢɟɦ ɬɨɝɨ, ɱɬɨ ɮɢɥɶɬɪɚɰɢɹ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧɚ ɭɪɨɜɧɟ IP (L3). 
Ɂɚɳɢɬɚ ɨɬ ɚɬɚɤ TCP SYN flood 

Ⱦɥɹ ɡɚɳɢɬɵ ɨɬ ɞɚɧɧɨɣ ɚɬɚɤɢ ɜɨɡɦɨɠɧɵ ɜɚɪɢɚɧɬɵ: 
1. Ɂɚɳɢɬɚ ɧɚ ɭɡɥɟ ɫɟɬɢ ɫ ɩɨɦɨɳɶɸ ɬɟɯɧɨɥɨɝɢɢ TCP SYN Cookie. 
2. Ɂɚɳɢɬɚ ɧɚ ɭɪɨɜɧɟ ɦɟɠɫɟɬɟɜɨɝɨ ɷɤɪɚɧɚ (ɩɪɢ ɭɫɥɨɜɢɢ ɪɚɡɞɟɥɟɧɢɹ DMZ ɧɚ ɩɨɞɫɟɬɢ) 

ɩɭɬɟɦ ɨɝɪɚɧɢɱɟɧɢɹ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɬɪɚɮɢɤɚ, ɫɨɞɟɪɠɚɳɟɝɨ ɡɚɩɪɨɫɵ TCP SYN. 
 
Ɂɚɳɢɬɚ ɨɬ ɚɬɚɤ ɧɚ ɫɟɬɟɜɵɟ ɫɥɭɠɛɵ ɢ Web-ɩɪɢɥɨɠɟɧɢɹ 

ɍɧɢɜɟɪɫɚɥɶɧɨɝɨ ɪɟɲɟɧɢɹ ɞɚɧɧɨɣ ɩɪɨɛɥɟɦɵ ɧɟɬ, ɧɨ ɭɫɬɨɹɜɲɟɣɫɹ ɩɪɚɤɬɢɤɨɣ ɹɜɥɹɟɬɫɹ 
ɜɧɟɞɪɟɧɢɟ ɩɪɨɰɟɫɫɨɜ ɭɩɪɚɜɥɟɧɢɹ ɭɹɡɜɢɦɨɫɬɹɦɢ ɉɈ (ɜɵɹɜɥɟɧɢɟ, ɭɫɬɚɧɨɜɤɚ ɩɚɬɱɟɣ ɢ ɬ.ɞ., 
ɧɚɩɪɢɦɟɪ, ɬɚɤ), ɚ ɬɚɤɠɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɫɢɫɬɟɦ ɨɛɧɚɪɭɠɟɧɢɹ ɢ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɜɬɨɪɠɟɧɢɣ 
(IDS/IPS). 
Ɂɚɳɢɬɚ ɨɬ ɚɬɚɤ ɧɚ ɨɛɯɨɞ ɫɪɟɞɫɬɜ ɚɭɬɟɧɬɢɮɢɤɚɰɢɢ 

Ʉɚɤ ɢ ɞɥɹ ɩɪɟɞɵɞɭɳɟɝɨ ɫɥɭɱɚɹ ɭɧɢɜɟɪɫɚɥɶɧɨɝɨ ɪɟɲɟɧɢɹ ɞɚɧɧɨɣ ɩɪɨɛɥɟɦɵ ɧɟɬ.  
Ɉɛɵɱɧɨ ɜ ɫɥɭɱɚɟ ɛɨɥɶɲɨɝɨ ɱɢɫɥɚ ɧɟɭɞɚɱɧɵɯ ɩɨɩɵɬɨɤ ɚɜɬɨɪɢɡɚɰɢɢ ɭɱɟɬɧɵɟ ɡɚɩɢɫɢ, ɞɥɹ 
ɢɡɛɟɠɚɧɢɹ ɩɨɞɛɨɪɨɜ ɚɭɬɟɧɬɢɮɢɤɚɰɢɨɧɧɵɯ ɞɚɧɧɵɯ (ɧɚɩɪɢɦɟɪ, ɩɚɪɨɥɹ) ɛɥɨɤɢɪɭɸɬ. ɇɨ 
ɩɨɞɨɛɧɵɣ ɩɨɞɯɨɞ ɞɨɜɨɥɶɧɨ ɫɩɨɪɧɵɣ, ɢ ɜɨɬ ɩɨɱɟɦɭ. 
ȼɨ-ɩɟɪɜɵɯ, ɇɚɪɭɲɢɬɟɥɶ ɦɨɠɟɬ ɩɪɨɜɨɞɢɬɶ ɩɨɞɛɨɪ ɚɭɬɟɧɬɢɮɢɤɚɰɢɨɧɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɫ 
ɢɧɬɟɧɫɢɜɧɨɫɬɶɸ, ɧɟ ɩɪɢɜɨɞɹɳɟɣ ɤ ɛɥɨɤɢɪɨɜɤɟ ɭɱɟɬɧɵɯ ɡɚɩɢɫɟɣ (ɜɫɬɪɟɱɚɸɬɫɹ ɫɥɭɱɚɢ, 
ɤɨɝɞɚ ɩɚɪɨɥɶ ɩɨɞɛɢɪɚɥɫɹ ɜ ɬɟɱɟɧɢɢ ɧɟɫɤɨɥɶɤɢɯ ɦɟɫɹɰɟɜ ɫ ɢɧɬɟɪɜɚɥɨɦ ɦɟɠɞɭ ɩɨɩɵɬɤɚɦɢ ɜ 
ɧɟɫɤɨɥɶɤɨ ɞɟɫɹɬɤɨɜ ɦɢɧɭɬ).  
ȼɨ-ɜɬɨɪɵɯ, ɞɚɧɧɭɸ ɨɫɨɛɟɧɧɨɫɬɶ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɥɹ ɚɬɚɤ ɬɢɩɚ ɨɬɤɚɡ ɜ ɨɛɫɥɭɠɢɜɚɧɢɢ, 
ɩɪɢ ɤɨɬɨɪɵɯ ɇɚɪɭɲɢɬɟɥɶ ɛɭɞɟɬ ɭɦɵɲɥɟɧɧɨ ɩɪɨɜɨɞɢɬɶ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɩɨɩɵɬɨɤ 
ɚɜɬɨɪɢɡɚɰɢɢ ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɡɚɛɥɨɤɢɪɨɜɚɬɶ ɭɱɟɬɧɵɟ ɡɚɩɢɫɢ. 
ɇɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɵɦ ɜɚɪɢɚɧɬɨɦ ɨɬ ɚɬɚɤ ɞɚɧɧɨɝɨ ɤɥɚɫɫɚ ɛɭɞɟɬ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɫɢɫɬɟɦ 

http://hakipedia.com/index.php/VLAN_Hopping
http://xgu.ru/wiki/VLAN_%E2_Cisco
http://xgu.ru/wiki/VLAN_%E2_Cisco
https://en.wikipedia.org/wiki/Rogue_DHCP
http://hakipedia.com/index.php/DHCP_Starvation
https://en.wikipedia.org/wiki/SYN_cookies
http://www.ptsecurity.ru/ics/webinar_06mar.pdf


IDS/IPS, ɤɨɬɨɪɵɟ ɩɪɢ ɨɛɧɚɪɭɠɟɧɢɢ ɩɨɩɵɬɨɤ ɩɨɞɛɨɪɚ ɩɚɪɨɥɟɣ ɛɭɞɭɬ ɛɥɨɤɢɪɨɜɚɬɶ ɧɟ 
ɭɱɟɬɧɭɸ ɡɚɩɢɫɶ, ɚ ɢɫɬɨɱɧɢɤ, ɨɬɤɭɞɚ ɞɚɧɧɵɣ ɩɨɞɛɨɪ ɩɪɨɢɫɯɨɞɢɬ (ɧɚɩɪɢɦɟɪ, ɛɥɨɤɢɪɨɜɚɬɶ 
IP-ɚɞɪɟɫ ɇɚɪɭɲɢɬɟɥɹ). 
ɂɬɨɝɨɜɵɣ ɩɟɪɟɱɟɧɶ ɡɚɳɢɬɧɵɯ ɦɟɪ ɩɨ ɞɚɧɧɨɦɭ ɜɚɪɢɚɧɬɭ: 
 

1. DMZ ɪɚɡɞɟɥɹɟɬɫɹ ɧɚ IP-ɩɨɞɫɟɬɢ ɢɡ ɪɚɫɱɟɬɚ ɨɬɞɟɥɶɧɚɹ ɩɨɞɫɟɬɶ ɞɥɹ ɤɚɠɞɨɝɨ ɭɡɥɚ. 
2. IP ɚɞɪɟɫɚ ɧɚɡɧɚɱɚɸɬɫɹ ɜɪɭɱɧɭɸ ɚɞɦɢɧɢɫɬɪɚɬɨɪɚɦɢ. DHCP ɧɟ ɢɫɩɨɥɶɡɭɟɬɫɹ. 
3. ɇɚ ɫɟɬɟɜɵɯ ɢɧɬɟɪɮɟɣɫɚɯ, ɤ ɤɨɬɨɪɵɦ ɩɨɞɤɥɸɱɟɧɵ ɭɡɥɵ DMZ, ɚɤɬɢɜɢɪɭɟɬɫɹ MAC ɢ 

IP ɮɢɥɶɬɪɚɰɢɹ, ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɲɢɪɨɤɨɜɟɳɚɬɟɥɶɧɨɝɨ ɬɪɚɮɢɤɚ ɢ 
ɬɪɚɮɢɤɚ, ɫɨɞɟɪɠɚɳɟɝɨ TCP SYN ɡɚɩɪɨɫɵ. 

4. ɇɚ ɤɨɦɦɭɬɚɬɨɪɚɯ ɨɬɤɥɸɱɚɟɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ ɫɨɝɥɚɫɨɜɚɧɢɟ ɬɢɩɨɜ ɩɨɪɬɨɜ, 
ɡɚɩɪɟɳɚɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɧɢɟ native VLAN. 

5. ɇɚ ɭɡɥɚɯ DMZ ɢ ɫɟɪɜɟɪɚɯ ɜɧɭɬɪɟɧɧɟɣ ɫɟɬɢ, ɤ ɤɨɬɨɪɵɦ ɞɚɧɧɵɟ ɭɡɥɵ ɩɨɞɤɥɸɱɚɸɬɫɹ, 
ɧɚɫɬɪɚɢɜɚɟɬɫɹ TCP SYN Cookie. 

6. ȼ ɨɬɧɨɲɟɧɢɢ ɭɡɥɨɜ DMZ (ɢ ɠɟɥɚɬɟɥɶɧɨ ɨɫɬɚɥɶɧɨɣ ɫɟɬɢ) ɜɧɟɞɪɹɟɬɫɹ ɭɩɪɚɜɥɟɧɢɟ 
ɭɹɡɜɢɦɨɫɬɹɦɢ ɉɈ. 

7. ȼ DMZ-ɫɟɝɦɟɧɬɟ ɜɧɟɞɪɹɸɬɫɹ ɫɢɫɬɟɦɵ ɨɛɧɚɪɭɠɟɧɢɹ ɢ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɜɬɨɪɠɟɧɢɣ 
IDS/IPS. 

ɉɥɸɫɵ ɜɚɪɢɚɧɬɚ: 
1. ȼɵɫɨɤɚɹ ɫɬɟɩɟɧɶ ɛɟɡɨɩɚɫɧɨɫɬɢ. 

Ɇɢɧɭɫɵ ɜɚɪɢɚɧɬɚ: 
1. ɉɨɜɵɲɟɧɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɮɭɧɤɰɢɨɧɚɥɶɧɵɦ ɜɨɡɦɨɠɧɨɫɬɹɦ ɨɛɨɪɭɞɨɜɚɧɢɹ. 
2. Ɍɪɭɞɨɡɚɬɪɚɬɵ ɜɨ ɜɧɟɞɪɟɧɢɢ ɢ ɩɨɞɞɟɪɠɤɟ. 

Ⱥɧɚɥɨɝɢɹ ɫ ɪɟɚɥɶɧɨɣ ɠɢɡɧɶɸ 
ȿɫɥɢ ɪɚɧɟɟ DMZ ɦɵ ɫɪɚɜɧɢɥɢ ɫ ɤɥɢɟɧɬɫɤɨɣ ɡɨɧɨɣ, ɨɫɧɚɳɟɧɧɨɣ ɞɢɜɚɧɱɢɤɚɦɢ ɢ ɩɭɮɢɤɚɦɢ, 
ɬɨ ɡɚɳɢɳɟɧɧɵɣ DMZ ɛɭɞɟɬ ɛɨɥɶɲɟ ɩɨɯɨɠ ɧɚ ɛɪɨɧɢɪɨɜɚɧɧɭɸ ɤɚɫɫɭ. 
ȼɚɪɢɚɧɬ 5. Back connect 
 
Ɋɚɫɫɦɨɬɪɟɧɧɵɟ ɜ ɩɪɟɞɵɞɭɳɟɦ ɜɚɪɢɚɧɬɟ ɦɟɪɵ ɡɚɳɢɬɵ ɛɵɥɢ ɨɫɧɨɜɚɧɵ ɧɚ ɬɨɦ, ɱɬɨ ɜ ɫɟɬɢ 
ɩɪɢɫɭɬɫɬɜɨɜɚɥɨ ɭɫɬɪɨɣɫɬɜɨ ( ɤɨɦɦɭɬɚɬɨɪ / ɦɚɪɲɪɭɬɢɡɚɬɨɪ / ɦɟɠɫɟɬɟɜɨɣ ɷɤɪɚɧ), ɫɩɨɫɨɛɧɨɟ 
ɢɯ ɪɟɚɥɢɡɨɜɵɜɚɬɶ. ɇɨ ɧɚ ɩɪɚɤɬɢɤɟ, ɧɚɩɪɢɦɟɪ, ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɜɢɪɬɭɚɥɶɧɨɣ 
ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ (ɜɢɪɬɭɚɥɶɧɵɟ ɤɨɦɦɭɬɚɬɨɪɵ ɡɚɱɚɫɬɭɸ ɢɦɟɸɬ ɨɱɟɧɶ ɨɝɪɚɧɢɱɟɧɧɵɟ 
ɜɨɡɦɨɠɧɨɫɬɢ), ɩɨɞɨɛɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɦɨɠɟɬ ɢ ɧɟ ɛɵɬɶ. 
 
ȼ ɷɬɢɯ ɭɫɥɨɜɢɹɯ ɇɚɪɭɲɢɬɟɥɸ ɫɬɚɧɨɜɹɬɫɹ ɞɨɫɬɭɩɧɵ ɦɧɨɝɢɟ ɢɡ ɪɚɫɫɦɨɬɪɟɧɧɵɯ ɪɚɧɟɟ ɚɬɚɤ, 
ɧɚɢɛɨɥɟɟ ɨɩɚɫɧɵɦɢ ɢɡ ɤɨɬɨɪɵɯ ɛɭɞɭɬ: 

 ɚɬɚɤɢ, ɩɨɡɜɨɥɹɸɳɢɟ ɩɟɪɟɯɜɚɬɵɜɚɬɶ ɢ ɦɨɞɢɮɢɰɢɪɨɜɚɬɶ ɬɪɚɮɢɤ (ARP Poisoning, 
CAM table overflow + TCP session hijacking ɢ ɞɪ.); 

 ɚɬɚɤɢ, ɫɜɹɡɚɧɧɵɟ ɫ ɷɤɫɩɥɭɚɬɚɰɢɟɣ ɭɹɡɜɢɦɨɫɬɟɣ ɫɟɪɜɟɪɨɜ ɜɧɭɬɪɟɧɧɟɣ ɫɟɬɢ, ɤ 
ɤɨɬɨɪɵɦ ɦɨɠɧɨ ɢɧɢɰɢɢɪɨɜɚɬɶ ɩɨɞɤɥɸɱɟɧɢɹ ɢɡ DMZ (ɱɬɨ ɜɨɡɦɨɠɧɨ ɩɭɬɟɦ ɨɛɯɨɞɚ 
ɩɪɚɜɢɥ ɮɢɥɶɬɪɚɰɢɢ DFW ɡɚ ɫɱɟɬ IP ɢ MAC spoofing). 

 
ɋɥɟɞɭɸɳɟɣ ɧɟɦɚɥɨɜɚɠɧɨɣ ɨɫɨɛɟɧɧɨɫɬɶɸ, ɤɨɬɨɪɭɸ ɦɵ ɪɚɧɟɟ ɧɟ ɪɚɫɫɦɚɬɪɢɜɚɥɢ, ɧɨ 
ɤɨɬɨɪɚɹ ɧɟ ɩɟɪɟɫɬɚɟɬ ɛɵɬɶ ɨɬ ɷɬɨɝɨ ɦɟɧɟɟ ɜɚɠɧɨɣ, ɷɬɨ ɬɨ, ɱɬɨ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɟ 
ɪɚɛɨɱɢɟ ɦɟɫɬɚ (ȺɊɆ) ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɬɨɠɟ ɦɨɝɭɬ ɛɵɬɶ ɢɫɬɨɱɧɢɤɨɦ (ɧɚɩɪɢɦɟɪ, ɩɪɢ 
ɡɚɪɚɠɟɧɢɢ ɜɢɪɭɫɚɦɢ ɢɥɢ ɬɪɨɹɧɚɦɢ) ɜɪɟɞɨɧɨɫɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɫɟɪɜɟɪɚ. 
 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɟɪɟɞ ɧɚɦɢ ɜɫɬɚɟɬ ɡɚɞɚɱɚ ɡɚɳɢɬɢɬɶ ɫɟɪɜɟɪɚ ɜɧɭɬɪɟɧɧɟɣ ɫɟɬɢ ɨɬ ɚɬɚɤ 
ɇɚɪɭɲɢɬɟɥɹ ɤɚɤ ɢɡ DMZ, ɬɚɤ ɢ ɢɡ ɜɧɭɬɪɟɧɧɟɣ ɫɟɬɢ (ɡɚɪɚɠɟɧɢɟ ȺɊɆɚ ɬɪɨɹɧɨɦ ɦɨɠɧɨ 
ɢɧɬɟɪɩɪɟɬɢɪɨɜɚɬɶ ɤɚɤ ɞɟɣɫɬɜɢɹ ɇɚɪɭɲɢɬɟɥɹ ɢɡ ɜɧɭɬɪɟɧɧɟɣ ɫɟɬɢ). 
 
ɉɪɟɞɥɚɝɚɟɦɵɣ ɞɚɥɟɟ ɩɨɞɯɨɞ ɧɚɩɪɚɜɥɟɧ ɧɚ ɭɦɟɧɶɲɟɧɢɟ ɱɢɫɥɚ ɤɚɧɚɥɨɜ, ɱɟɪɟɡ ɤɨɬɨɪɵɟ 
ɇɚɪɭɲɢɬɟɥɶ ɦɨɠɟɬ ɚɬɚɤɨɜɚɬɶ ɫɟɪɜɟɪɚ, ɚ ɬɚɤɢɯ ɤɚɧɚɥɚ ɤɚɤ ɦɢɧɢɦɭɦ ɞɜɚ. ɉɟɪɜɵɣ ɷɬɨ 
ɩɪɚɜɢɥɨ ɧɚ DFW, ɪɚɡɪɟɲɚɸɳɟɟ ɞɨɫɬɭɩ ɤ ɫɟɪɜɟɪɭ ɜɧɭɬɪɟɧɧɟɣ ɫɟɬɢ ɢɡ DMZ (ɩɭɫɬɶ ɞɚɠɟ ɢ ɫ 



ɨɝɪɚɧɢɱɟɧɢɟɦ ɩɨ IP-ɚɞɪɟɫɚɦ), ɚ ɜɬɨɪɨɣ — ɷɬɨ ɨɬɤɪɵɬɵɣ ɧɚ ɫɟɪɜɟɪɟ ɫɟɬɟɜɨɣ ɩɨɪɬ, ɩɨ 
ɤɨɬɨɪɨɦɭ ɨɠɢɞɚɸɬɫɹ ɡɚɩɪɨɫɵ ɧɚ ɩɨɞɤɥɸɱɟɧɢɟ. 
 
Ɂɚɤɪɵɬɶ ɭɤɚɡɚɧɧɵɟ ɤɚɧɚɥɵ ɦɨɠɧɨ, ɟɫɥɢ ɫɟɪɜɟɪ ɜɧɭɬɪɟɧɧɟɣ ɫɟɬɢ ɛɭɞɟɬ ɫɚɦ ɫɬɪɨɢɬɶ 
ɫɨɟɞɢɧɟɧɢɹ ɞɨ ɫɟɪɜɟɪɚ ɜ DMZ ɢ ɛɭɞɟɬ ɞɟɥɚɬɶ ɷɬɨ ɫ ɩɨɦɨɳɶɸ ɤɪɢɩɬɨɝɪɚɮɢɱɟɫɤɢ 
ɡɚɳɢɳɟɧɧɵɯ ɫɟɬɟɜɵɯ ɩɪɨɬɨɤɨɥɨɜ. Ɍɨɝɞɚ ɧɟ ɛɭɞɟɬ ɧɢ ɨɬɤɪɵɬɨɝɨ ɩɨɪɬɚ, ɧɢ ɩɪɚɜɢɥɚ ɧɚ 
DFW. 
 
ɇɨ ɩɪɨɛɥɟɦɚ ɜ ɬɨɦ, ɱɬɨ ɨɛɵɱɧɵɟ ɫɟɪɜɟɪɧɵɟ ɫɥɭɠɛɵ ɧɟ ɭɦɟɸɬ ɪɚɛɨɬɚɬɶ ɩɨɞɨɛɧɵɦ 
ɨɛɪɚɡɨɦ, ɢ ɞɥɹ ɪɟɚɥɢɡɚɰɢɢ ɭɤɚɡɚɧɧɨɝɨ ɩɨɞɯɨɞɚ ɧɟɨɛɯɨɞɢɦɨ ɩɪɢɦɟɧɹɬɶ ɫɟɬɟɜɨɟ 
ɬɭɧɧɟɥɢɪɨɜɚɧɢɟ, ɪɟɚɥɢɡɨɜɚɧɧɨɟ, ɧɚɩɪɢɦɟɪ, ɫ ɩɨɦɨɳɶɸ SSH ɢɥɢ VPN, ɚ ɭɠɟ ɜ ɪɚɦɤɚɯ 
ɬɭɧɧɟɥɟɣ ɪɚɡɪɟɲɚɬɶ ɩɨɞɤɥɸɱɟɧɢɹ ɨɬ ɫɟɪɜɟɪɚ ɜ DMZ ɤ ɫɟɪɜɟɪɭ ɜɧɭɬɪɟɧɧɟɣ ɫɟɬɢ.  
 
Ɉɛɳɚɹ ɫɯɟɦɚ ɪɚɛɨɬɵ ɞɚɧɧɨɝɨ ɜɚɪɢɚɧɬɚ ɜɵɝɥɹɞɢɬ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 

1. ɇɚ ɫɟɪɜɟɪ ɜ DMZ ɢɧɫɬɚɥɥɢɪɭɟɬɫɹ SSH/VPN ɫɟɪɜɟɪ, ɚ ɧɚ ɫɟɪɜɟɪ ɜɨ ɜɧɭɬɪɟɧɧɟɣ ɫɟɬɢ 
ɢɧɫɬɚɥɥɢɪɭɟɬɫɹ SSH/VPN ɤɥɢɟɧɬ.  

2. ɋɟɪɜɟɪ ɜɧɭɬɪɟɧɧɟɣ ɫɟɬɢ ɢɧɢɰɢɢɪɭɟɬ ɩɨɫɬɪɨɟɧɢɟ ɫɟɬɟɜɨɝɨ ɬɭɧɧɟɥɹ ɞɨ ɫɟɪɜɟɪɚ ɜ 
DMZ. Ɍɭɧɧɟɥɶ ɫɬɪɨɢɬɫɹ ɫ ɜɡɚɢɦɧɨɣ ɚɭɬɟɧɬɢɮɢɤɚɰɢɟɣ ɤɥɢɟɧɬɚ ɢ ɫɟɪɜɟɪɚ. 

3. ɋɟɪɜɟɪ ɢɡ DMZ ɜ ɪɚɦɤɚɯ ɩɨɫɬɪɨɟɧɧɨɝɨ ɬɭɧɧɟɥɹ ɢɧɢɰɢɢɪɭɟɬ ɫɨɟɞɢɧɟɧɢɟ ɞɨ ɫɟɪɜɟɪɚ 
ɜɨ ɜɧɭɬɪɟɧɧɟɣ ɫɟɬɢ, ɩɨ ɤɨɬɨɪɨɦɭ ɩɟɪɟɞɚɸɬɫɹ ɡɚɳɢɳɚɟɦɵɟ ɞɚɧɧɵɟ. 

4. ɇɚ ɫɟɪɜɟɪɟ ɜɧɭɬɪɟɧɧɟɣ ɫɟɬɢ ɧɚɫɬɪɚɢɜɚɟɬɫɹ ɥɨɤɚɥɶɧɵɣ ɦɟɠɫɟɬɟɜɨɣ ɷɤɪɚɧ, 
ɮɢɥɶɬɪɭɸɳɢɣ ɬɪɚɮɢɤ, ɩɪɨɯɨɞɹɳɢɣ ɩɨ ɬɭɧɧɟɥɸ. 

 
ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɞɚɧɧɨɝɨ ɜɚɪɢɚɧɬɚ ɧɚ ɩɪɚɤɬɢɤɟ ɩɨɤɚɡɚɥɨ, ɱɬɨ ɫɟɬɟɜɵɟ ɬɭɧɧɟɥɢ ɭɞɨɛɧɨ 
ɫɬɪɨɢɬɶ ɫ ɩɨɦɨɳɶɸ OpenVPN, ɩɨɫɤɨɥɶɤɭ ɨɧ ɨɛɥɚɞɚɟɬ ɫɥɟɞɭɸɳɢɦɢ ɜɚɠɧɵɦɢ ɫɜɨɣɫɬɜɚɦɢ: 

 Ʉɪɨɫɫɩɥɚɬɮɨɪɦɟɧɧɨɫɬɶ. Ɇɨɠɧɨ ɨɪɝɚɧɢɡɨɜɵɜɚɬɶ ɫɜɹɡɶ ɧɚ ɫɟɪɜɟɪɚɯ ɫ ɪɚɡɧɵɦɢ 
ɨɩɟɪɚɰɢɨɧɧɵɦɢ ɫɢɫɬɟɦɚɦɢ. 

 ȼɨɡɦɨɠɧɨɫɬɶ ɩɨɫɬɪɨɟɧɢɹ ɬɭɧɧɟɥɟɣ ɫ ɜɡɚɢɦɧɨɣ ɚɭɬɟɧɬɢɮɢɤɚɰɢɟɣ ɤɥɢɟɧɬɚ ɢ ɫɟɪɜɟɪɚ. 
 ȼɨɡɦɨɠɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɟɪɬɢɮɢɰɢɪɨɜɚɧɧɨɣ ɤɪɢɩɬɨɝɪɚɮɢɢ. 

ɇɚ ɩɟɪɜɵɣ ɜɡɝɥɹɞ ɦɨɠɟɬ ɩɨɤɚɡɚɬɶɫɹ, ɱɬɨ ɞɚɧɧɚɹ ɫɯɟɦɚ ɢɡɥɢɲɧɟ ɭɫɥɨɠɧɟɧɚ ɢ ɱɬɨ, ɪɚɡ ɧɚ 
ɫɟɪɜɟɪɟ ɜɧɭɬɪɟɧɧɟɣ ɫɟɬɢ ɜɫɟ ɪɚɜɧɨ ɧɭɠɧɨ ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɥɨɤɚɥɶɧɵɣ ɦɟɠɫɟɬɟɜɨɣ ɷɤɪɚɧ, ɬɨ 
ɩɪɨɳɟ ɫɞɟɥɚɬɶ, ɱɬɨɛɵ ɫɟɪɜɟɪ ɢɡ DMZ, ɤɚɤ ɨɛɵɱɧɨ, ɫɚɦ ɩɨɞɤɥɸɱɚɥɫɹ ɤ ɫɟɪɜɟɪɭ ɜɧɭɬɪɟɧɧɟɣ 
ɫɟɬɢ, ɧɨ ɞɟɥɚɥ ɷɬɨ ɩɨ ɲɢɮɪɨɜɚɧɧɨɦɭ ɫɨɟɞɢɧɟɧɢɸ. Ⱦɟɣɫɬɜɢɬɟɥɶɧɨ, ɞɚɧɧɵɣ ɜɚɪɢɚɧɬ ɡɚɤɪɨɟɬ 
ɦɧɨɝɨ ɩɪɨɛɥɟɦ, ɧɨ ɨɧ ɧɟ ɫɦɨɠɟɬ ɨɛɟɫɩɟɱɢɬɶ ɝɥɚɜɧɨɝɨ — ɡɚɳɢɬɭ ɨɬ ɚɬɚɤ ɧɚ ɭɹɡɜɢɦɨɫɬɢ 
ɫɟɪɜɟɪɚ ɜɧɭɬɪɟɧɧɟɣ ɫɟɬɢ, ɫɨɜɟɪɲɚɟɦɵɯ ɡɚ ɫɱɟɬ ɨɛɯɨɞɚ ɦɟɠɫɟɬɟɜɨɝɨ ɷɤɪɚɧɚ ɫ ɩɨɦɨɳɶɸ IP 
ɢ MAC spoofing.  
ɉɥɸɫɵ ɜɚɪɢɚɧɬɚ: 

1. Ⱥɪɯɢɬɟɤɬɭɪɧɨɟ ɭɦɟɧɶɲɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ɜɟɤɬɨɪɨɜ ɚɬɚɤ ɧɚ ɡɚɳɢɳɚɟɦɵɣ ɫɟɪɜɟɪ 
ɜɧɭɬɪɟɧɧɟɣ ɫɟɬɢ. 

2. Ɉɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜ ɭɫɥɨɜɢɹɯ ɨɬɫɭɬɫɬɜɢɹ ɮɢɥɶɬɪɚɰɢɢ ɫɟɬɟɜɨɝɨ ɬɪɚɮɢɤɚ. 
3. Ɂɚɳɢɬɚ ɞɚɧɧɵɯ, ɩɟɪɟɞɚɜɚɟɦɵɯ ɩɨ ɫɟɬɢ, ɨɬ ɧɟɫɚɧɤɰɢɨɧɢɪɨɜɚɧɧɨɝɨ ɩɪɨɫɦɨɬɪɚ ɢ 

ɢɡɦɟɧɟɧɢɹ. 
4. ȼɨɡɦɨɠɧɨɫɬɶ ɢɡɛɢɪɚɬɟɥɶɧɨɝɨ ɩɨɜɵɲɟɧɢɹ ɭɪɨɜɧɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɫɟɪɜɢɫɨɜ. 
5. ȼɨɡɦɨɠɧɨɫɬɶ ɪɟɚɥɢɡɚɰɢɢ ɞɜɭɯɤɨɧɬɭɪɧɨɣ ɫɢɫɬɟɦɵ ɡɚɳɢɬɵ, ɝɞɟ ɩɟɪɜɵɣ ɤɨɧɬɭɪ 

ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɦɟɠɫɟɬɟɜɨɝɨ ɷɤɪɚɧɢɪɨɜɚɧɢɹ, ɚ ɜɬɨɪɨɣ ɨɪɝɚɧɢɡɭɟɬɫɹ ɧɚ 
ɛɚɡɟ ɞɚɧɧɨɝɨ ɜɚɪɢɚɧɬɚ. 

Ɇɢɧɭɫɵ ɜɚɪɢɚɧɬɚ: 

https://openvpn.net/
http://www.cryptocom.ru/products/openvpn.html


1. ȼɧɟɞɪɟɧɢɟ ɢ ɫɨɩɪɨɜɨɠɞɟɧɢɟ ɞɚɧɧɨɝɨ ɜɚɪɢɚɧɬɚ ɡɚɳɢɬɵ ɬɪɟɛɭɟɬ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ 
ɬɪɭɞɨɜɵɯ ɡɚɬɪɚɬ. 

2. ɇɟɫɨɜɦɟɫɬɢɦɨɫɬɶ ɫ ɫɟɬɟɜɵɦɢ ɫɢɫɬɟɦɚɦɢ ɨɛɧɚɪɭɠɟɧɢɹ ɢ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ 
ɜɬɨɪɠɟɧɢɣ (IDS/IPS). 

3. Ⱦɨɩɨɥɧɢɬɟɥɶɧɚɹ ɜɵɱɢɫɥɢɬɟɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɫɟɪɜɟɪɚ. 
Ⱥɧɚɥɨɝɢɹ ɫ ɪɟɚɥɶɧɨɣ ɠɢɡɧɶɸ 
Ɉɫɧɨɜɧɨɣ ɫɦɵɫɥ ɞɚɧɧɨɝɨ ɜɚɪɢɚɧɬɚ ɜ ɬɨɦ, ɱɬɨ ɞɨɜɟɪɟɧɧɨɟ ɥɢɰɨ ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɫɜɹɡɶ ɫ ɧɟ 
ɞɨɜɟɪɟɧɧɵɦ, ɱɬɨ ɩɨɯɨɠɟ ɧɚ ɫɢɬɭɚɰɢɸ, ɤɨɝɞɚ ɩɪɢ ɜɵɞɚɱɟ ɤɪɟɞɢɬɨɜ Ȼɚɧɤɢ ɫɚɦɢ 
ɩɟɪɟɡɜɚɧɢɜɚɸɬ ɩɨɬɟɧɰɢɚɥɶɧɨɦɭ ɡɚɟɦɳɢɤɭ ɫ ɰɟɥɶɸ ɩɪɨɜɟɪɤɢ ɞɚɧɧɵɯ. 
Ɂɚɞɚɧɢɟ. 

1) Ɉɡɧɚɤɨɦɢɬɶɫɹ ɫ ɞɚɧɧɵɦ ɦɚɬɟɪɢɚɥɨɦ. 
2) Ʉɚɤɨɣ ɥɭɱɲɟ, ɢɥɢ ɯɭɠɟ ɢɡ 5 ɜɚɪɢɚɧɬɨɜ ɨɪɝɚɧɢɡɚɰɢɢ ɞɨɫɬɭɩɚ ɤ ɫɟɪɜɢɫɚɦ 

ɤɨɪɩɨɪɚɬɢɜɧɨɣ ɫɟɬɢ ɢɡ ɂɧɬɟɪɧɟɬ.? ɉɨɩɪɨɛɭɣɬɟ ɨɛɨɫɧɨɜɚɬɶ. ȼ ɤɚɤɨɦ ɫɥɭɱɚɟ ɭɞɨɛɧɨ 
ɢɫɩɨɥɶɡɨɜɚɬɶ ɬɨɬ ɢɥɢ ɢɧɨɣ ɜɚɪɢɚɧɬ. 
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Ⱥɧɚɥɢɡ ɭɹɡɜɢɦɨɫɬɟɣ ɫɟɬɟɜɵɯ ɫɢɫɬɟɦ. 

Ɉɞɧɢɦɢ ɢɡ ɝɥɚɜɧɵɯ ɷɥɟɦɟɧɬɨɜ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɫɟɬɟɜɨɣ ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ 
ɹɜɥɹɸɬɫɹ ɨɩɟɪɚɰɢɨɧɧɵɟ ɫɢɫɬɟɦɵ ɤɨɦɩɶɸɬɟɪɨɜ, ɬɚɤ ɤɚɤ ɜ ɧɢɯ ɚɤɤɭɦɭɥɢɪɭɟɬɫɹ 
ɩɨɞɚɜɥɹɸɳɚɹ ɱɚɫɬɶ ɢɫɩɨɥɶɡɭɟɦɵɯ ɦɟɯɚɧɢɡɦɨɜ ɡɚɳɢɬɵ: ɫɪɟɞɫɬɜɚ ɪɚɡɝɪɚɧɢɱɟɧɢɹ ɞɨɫɬɭɩɚ ɤ 
ɪɟɫɭɪɫɚɦ, ɚɭɬɟɧɬɢɮɢɤɚɰɢɹ ɩɨɥɶɡɨɜɚɬɟɥɟɣ, ɚɭɞɢɬ ɫɨɛɵɬɢɣ ɢ ɞɪ. Ɉɬ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɡɚɳɢɬɵ 
ɨɩɟɪɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦ ɧɚɩɪɹɦɭɸ ɡɚɜɢɫɢɬ ɭɪɨɜɟɧɶ ɛɟɡɨɩɚɫɧɨɫɬɢ ɫɟɬɟɜɨɣ ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ 
ɨɪɝɚɧɢɡɚɰɢɢ ɜ ɰɟɥɨɦ. 
ɉɪɢɧɰɢɩɵ ɪɚɛɨɬɵ ɫɢɫɬɟɦ ɚɧɚɥɢɡɚ ɡɚɳɢɳɟɧɧɨɫɬɢ 
Ⱦɥɹ ɩɨɧɢɦɚɧɢɹ ɩɪɢɧɰɢɩɨɜ ɪɚɛɨɬɵ ɫɢɫɬɟɦ ɚɧɚɥɢɡɚ ɡɚɳɢɳɟɧɧɨɫɬɢ ɧɟɨɛɯɨɞɢɦɨ ɨɛɨɡɧɚɱɢɬɶ 
ɧɟɤɨɬɨɪɵɟ ɬɟɪɦɢɧɵ ɢ ɨɩɪɟɞɟɥɟɧɢɹ. Ʉɥɸɱɟɜɨɟ ɩɨɧɹɬɢɟ ɞɚɧɧɨɝɨ ɡɚɧɹɬɢɹ – ɷɬɨ 
"ɭɹɡɜɢɦɨɫɬɶ". ɉɨɞ ɭɹɡɜɢɦɨɫɬɶɸ ɡɚɳɢɬɵ Ɉɋ ɩɨɧɢɦɚɟɬɫɹ ɬɚɤɨɟ ɟɟ ɫɜɨɣɫɬɜɨ (ɧɟɞɨɫɬɚɬɨɤ), 
ɤɨɬɨɪɨɟ ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɨ ɡɥɨɭɦɵɲɥɟɧɧɢɤɨɦ ɞɥɹ ɨɫɭɳɟɫɬɜɥɟɧɢɹ 
ɧɟɫɚɧɤɰɢɨɧɢɪɨɜɚɧɧɨɝɨ ɞɨɫɬɭɩɚ (ɇɋȾ) ɤ ɢɧɮɨɪɦɚɰɢɢ. ɋɢɫɬɟɦɵ ɚɧɚɥɢɡɚ ɡɚɳɢɳɟɧɧɨɫɬɢ 
ɫɩɨɫɨɛɧɵ ɨɛɧɚɪɭɠɢɜɚɬɶ ɭɹɡɜɢɦɨɫɬɢ ɜ ɫɟɬɟɜɨɣ ɢɧɮɪɚɫɬɪɭɤɬɭɪɟ, ɚɧɚɥɢɡɢɪɨɜɚɬɶ ɢ ɜɵɞɚɜɚɬɶ 
ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɢɯ ɭɫɬɪɚɧɟɧɢɸ, ɚ ɬɚɤɠɟ ɫɨɡɞɚɜɚɬɶ ɪɚɡɥɢɱɧɨɝɨ ɪɨɞɚ ɨɬɱɟɬɵ. Ʉ ɬɢɩɢɱɧɵɦ 
ɭɹɡɜɢɦɨɫɬɹɦ ɦɨɠɧɨ ɨɬɧɟɫɬɢ: 
- ɨɬɫɭɬɫɬɜɢɟ ɨɛɧɨɜɥɟɧɢɣ ɫɢɫɬɟɦɵ ɛɟɡɨɩɚɫɧɨɫɬɢ Ɉɋ; 
- ɧɟɩɪɚɜɢɥɶɧɵɟ ɧɚɫɬɪɨɣɤɢ ɫɢɫɬɟɦ ɛɟɡɨɩɚɫɧɨɫɬɢ Ɉɋ; 
- ɧɟɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɩɚɪɨɥɢ; 
- ɜɨɫɩɪɢɢɦɱɢɜɨɫɬɶ ɤ ɩɪɨɧɢɤɧɨɜɟɧɢɸ ɢɡ ɜɧɟɲɧɢɯ ɫɢɫɬɟɦ; 
- ɩɪɨɝɪɚɦɦɧɵɟ ɡɚɤɥɚɞɤɢ; 
- ɧɟɩɪɚɜɢɥɶɧɵɟ ɧɚɫɬɪɨɣɤɢ ɫɢɫɬɟɦɧɨɝɨ ɢ ɩɪɢɤɥɚɞɧɨɝɨ ɉɈ, ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɧɚ Ɉɋ. 
Ȼɨɥɶɲɢɧɫɬɜɨ ɫɢɫɬɟɦ ɚɧɚɥɢɡɚ ɡɚɳɢɳɟɧɧɨɫɬɢ (XSpider, Internet Scanner, LanGuard, Nessus) 
ɨɛɧɚɪɭɠɢɜɚɸɬ ɭɹɡɜɢɦɨɫɬɢ ɧɟ ɬɨɥɶɤɨ ɜ ɨɩɟɪɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦɚɯ, ɧɨ ɢ ɜ ɧɚɢɛɨɥɟɟ 
ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɨɦ ɩɪɢɤɥɚɞɧɨɦ ɉɈ. ɋɭɳɟɫɬɜɭɸɬ ɞɜɚ ɨɫɧɨɜɧɵɯ ɩɨɞɯɨɞɚ, ɩɪɢ ɩɨɦɨɳɢ 
ɤɨɬɨɪɵɯ ɫɢɫɬɟɦɵ ɚɧɚɥɢɡɚ ɡɚɳɢɳɟɧɧɨɫɬɢ ɨɛɧɚɪɭɠɢɜɚɸɬ ɭɹɡɜɢɦɨɫɬɢ: ɫɤɚɧɢɪɨɜɚɧɢɟ ɢ 
ɡɨɧɞɢɪɨɜɚɧɢɟ. ɂɡ-ɡɚ ɩɟɪɜɨɝɨ ɩɨɞɯɨɞɚ ɫɢɫɬɟɦɵ ɚɧɚɥɢɡɚ ɡɚɳɢɳɟɧɧɨɫɬɢ ɟɳɟ ɧɚɡɵɜɚɸɬ 
"ɫɤɚɧɟɪɚɦɢ ɛɟɡɨɩɚɫɧɨɫɬɢ" ɢɥɢ ɩɪɨɫɬɨ "ɫɤɚɧɟɪɚɦɢ". 
ɉɪɢ ɫɤɚɧɢɪɨɜɚɧɢɢ ɫɢɫɬɟɦɚ ɚɧɚɥɢɡɚ ɡɚɳɢɳɟɧɧɨɫɬɢ ɩɵɬɚɟɬɫɹ ɨɩɪɟɞɟɥɢɬɶ ɧɚɥɢɱɢɟ 
ɭɹɡɜɢɦɨɫɬɢ ɩɨ ɤɨɫɜɟɧɧɵɦ ɩɪɢɡɧɚɤɚɦ, ɬ.ɟ. ɛɟɡ ɮɚɤɬɢɱɟɫɤɨɝɨ ɩɨɞɬɜɟɪɠɞɟɧɢɹ ɟɟ ɧɚɥɢɱɢɹ – 
ɷɬɨ ɩɚɫɫɢɜɧɵɣ ɚɧɚɥɢɡ. Ⱦɚɧɧɵɣ ɩɨɞɯɨɞ ɹɜɥɹɟɬɫɹ ɧɚɢɛɨɥɟɟ ɛɵɫɬɪɵɦ ɢ ɩɪɨɫɬɵɦ ɜ 
ɪɟɚɥɢɡɚɰɢɢ. ɉɪɢ ɡɨɧɞɢɪɨɜɚɧɢɢ ɫɢɫɬɟɦɚ ɚɧɚɥɢɡɚ ɡɚɳɢɳɟɧɧɨɫɬɢ ɢɦɢɬɢɪɭɟɬ ɬɭ ɚɬɚɤɭ, 
ɤɨɬɨɪɚɹ ɢɫɩɨɥɶɡɭɟɬ ɩɪɨɜɟɪɹɟɦɭɸ ɭɹɡɜɢɦɨɫɬɶ, ɬ.ɟ. ɩɪɨɢɫɯɨɞɢɬ ɚɤɬɢɜɧɵɣ ɚɧɚɥɢɡ. Ⱦɚɧɧɵɣ 
ɩɨɞɯɨɞ ɦɟɞɥɟɧɧɟɟ ɫɤɚɧɢɪɨɜɚɧɢɹ, ɧɨ ɩɨɡɜɨɥɹɟɬ ɭɛɟɞɢɬɶɫɹ, ɩɪɢɫɭɬɫɬɜɭɟɬ ɢɥɢ ɧɟɬ ɧɚ 
ɚɧɚɥɢɡɢɪɭɟɦɨɦ ɤɨɦɩɶɸɬɟɪɟ ɭɹɡɜɢɦɨɫɬɶ. 
ɇɚ ɩɪɚɤɬɢɤɟ ɷɬɢ ɞɜɚ ɩɨɞɯɨɞɚ ɪɟɚɥɢɡɭɸɬɫɹ ɜ ɫɤɚɧɟɪɚɯ ɛɟɡɨɩɚɫɧɨɫɬɢ ɱɟɪɟɡ ɫɥɟɞɭɸɳɢɟ 
ɦɟɬɨɞɵ ɩɪɨɜɟɪɤɢ: 
- ɉɪɨɜɟɪɤɚ ɡɚɝɨɥɨɜɤɨɜ (Banner check); 
- Ⱥɤɬɢɜɧɵɟ ɡɨɧɞɢɪɭɸɳɢɟ ɩɪɨɜɟɪɤɢ (Active probing check); 
- ɂɦɢɬɚɰɢɹ ɚɬɚɤ (Exploit check). 
ɉɟɪɜɵɣ ɦɟɬɨɞ ɨɫɧɨɜɚɧ ɧɚ ɩɨɞɯɨɞɟ "ɫɤɚɧɢɪɨɜɚɧɢɟ" ɢ ɩɨɡɜɨɥɹɟɬ ɞɟɥɚɬɶ ɜɵɜɨɞ ɨɛ 
ɭɹɡɜɢɦɨɫɬɹɯ, ɨɩɢɪɚɹɫɶ ɧɚ ɢɧɮɨɪɦɚɰɢɸ ɜ ɡɚɝɨɥɨɜɤɟ ɨɬɜɟɬɚ ɧɚ ɡɚɩɪɨɫ ɫɤɚɧɟɪɚ ɛɟɡɨɩɚɫɧɨɫɬɢ. 
ɉɪɢɦɟɪɨɦ ɬɚɤɨɣ ɩɪɨɜɟɪɤɢ ɦɨɠɟɬ ɛɵɬɶ ɚɧɚɥɢɡ ɡɚɝɨɥɨɜɤɨɜ ɩɨɱɬɨɜɨɣ ɩɪɨɝɪɚɦɦɵ Sendmail, ɜ 
ɪɟɡɭɥɶɬɚɬɟ ɤɨɬɨɪɨɝɨ ɦɨɠɧɨ ɭɡɧɚɬɶ ɟɟ ɜɟɪɫɢɸ ɢ ɫɞɟɥɚɬɶ ɜɵɜɨɞ ɨ ɧɚɥɢɱɢɢ ɜ ɧɟɣ ɭɹɡɜɢɦɨɫɬɢ. 
Ⱥɤɬɢɜɧɵɟ ɡɨɧɞɢɪɭɸɳɢɟ ɩɪɨɜɟɪɤɢ ɬɚɤɠɟ ɨɫɧɨɜɚɧɵ ɧɚ ɩɨɞɯɨɞɟ "ɫɤɚɧɢɪɨɜɚɧɢɟ". Ⱦɚɧɧɵɣ 
ɦɟɬɨɞ ɫɪɚɜɧɢɜɚɟɬ ɮɪɚɝɦɟɧɬɵ ɫɤɚɧɢɪɭɟɦɨɝɨ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɫ ɫɢɝɧɚɬɭɪɨɣ 
ɢɡɜɟɫɬɧɨɣ ɭɹɡɜɢɦɨɫɬɢ, ɯɪɚɧɹɳɟɣɫɹ ɜ ɛɚɡɟ ɞɚɧɧɵɯ ɫɢɫɬɟɦɵ ɚɧɚɥɢɡɚ ɡɚɳɢɳɟɧɧɨɫɬɢ. 
Ɋɚɡɧɨɜɢɞɧɨɫɬɹɦɢ ɷɬɨɝɨ ɦɟɬɨɞɚ ɹɜɥɹɸɬɫɹ, ɧɚɩɪɢɦɟɪ, ɩɪɨɜɟɪɤɢ ɤɨɧɬɪɨɥɶɧɵɯ ɫɭɦɦ ɢɥɢ 
ɞɚɬɵ ɫɤɚɧɢɪɭɟɦɨɝɨ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ. 
Ɇɟɬɨɞ ɢɦɢɬɚɰɢɢ ɚɬɚɤ ɨɫɧɨɜɚɧ ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɪɚɡɥɢɱɧɵɯ ɞɟɮɟɤɬɨɜ ɜ ɩɪɨɝɪɚɦɦɧɨɦ 
ɨɛɟɫɩɟɱɟɧɢɢ ɢ ɪɟɚɥɢɡɭɟɬ ɩɨɞɯɨɞ ɡɨɧɞɢɪɨɜɚɧɢɹ. ɋɭɳɟɫɬɜɭɸɬ ɭɹɡɜɢɦɨɫɬɢ, ɤɨɬɨɪɵɟ ɧɟ 



ɦɨɝɭɬ ɛɵɬɶ ɨɛɧɚɪɭɠɟɧɵ ɛɟɡ ɛɥɨɤɢɪɨɜɚɧɢɹ ɢɥɢ ɧɚɪɭɲɟɧɢɹ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɫɟɪɜɢɫɨɜ 
ɨɩɟɪɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ ɜ ɩɪɨɰɟɫɫɟ ɫɤɚɧɢɪɨɜɚɧɢɹ. ɉɪɢ ɫɤɚɧɢɪɨɜɚɧɢɢ ɤɪɢɬɢɱɧɵɯ ɫɟɪɜɟɪɨɜ 
ɤɨɪɩɨɪɚɬɢɜɧɨɣ ɫɟɬɢ ɧɟɠɟɥɚɬɟɥɶɧɨ ɩɪɢɦɟɧɟɧɢɟ ɞɚɧɧɨɝɨ ɦɟɬɨɞɚ, ɬ. ɤ. ɨɧ ɦɨɠɟɬ ɜɵɜɟɫɬɢ ɢɯ 
ɢɡ ɫɬɪɨɹ – ɢ ɜ ɬɚɤɨɦ ɫɥɭɱɚɟ ɫɤɚɧɟɪ ɛɟɡɨɩɚɫɧɨɫɬɢ ɭɫɩɟɲɧɨ ɪɟɚɥɢɡɭɟɬ ɚɬɚɤɭ "Denial of 
service" (ɨɬɤɚɡ ɜ ɨɛɫɥɭɠɢɜɚɧɢɢ). ɉɨɷɬɨɦɭ ɜ ɛɨɥɶɲɢɧɫɬɜɟ ɫɢɫɬɟɦ ɚɧɚɥɢɡɚ ɡɚɳɢɳɟɧɧɨɫɬɢ 
ɩɨ ɭɦɨɥɱɚɧɢɸ ɬɚɤɢɟ ɩɪɨɜɟɪɤɢ, ɨɫɧɨɜɚɧɧɵɟ ɧɚ ɢɦɢɬɚɰɢɢ ɚɬɚɤ, ɜɵɤɥɸɱɟɧɵ 
 
Microsoft Baseline Security Analyzer (MBSA) – ɫɜɨɛɨɞɧɨ ɪɚɫɩɪɨɫɬɪɚɧɹɟɦɨɟ ɫɪɟɞɫɬɜɨ 
ɚɧɚɥɢɡɚ ɡɚɳɢɳɟɧɧɨɫɬɢ ɨɩɟɪɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦ Windows ɢ ɪɹɞɚ ɩɪɨɝɪɚɦɦɧɵɯ ɩɪɨɞɭɤɬɨɜ 
ɤɨɦɩɚɧɢɢ Microsoft (Internet Information Services, SQL Server, Internet Explorer ɢ ɞɪ.). 
Ɍɟɪɦɢɧ " Baseline " ɜ ɧɚɡɜɚɧɢɢ MBSA ɫɥɟɞɭɟɬ ɩɨɧɢɦɚɬɶ ɤɚɤ ɧɟɤɨɬɨɪɵɣ ɷɬɚɥɨɧɧɵɣ 
ɭɪɨɜɟɧɶ, ɩɪɢ ɤɨɬɨɪɨɦ ɛɟɡɨɩɚɫɧɨɫɬɶ Ɉɋ ɦɨɠɧɨ ɫɱɢɬɚɬɶ ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨɣ. MBSA 
ɩɨɡɜɨɥɹɟɬ ɫɤɚɧɢɪɨɜɚɬɶ ɤɨɦɩɶɸɬɟɪɵ ɩɨɞ ɭɩɪɚɜɥɟɧɢɟɦ ɨɩɟɪɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦ Windows ɧɚ 
ɩɪɟɞɦɟɬ ɨɛɧɚɪɭɠɟɧɢɹ ɨɫɧɨɜɧɵɯ ɭɹɡɜɢɦɨɫɬɟɣ ɢ ɧɚɥɢɱɢɹ ɪɟɤɨɦɟɧɞɨɜɚɧɧɵɯ ɤ ɭɫɬɚɧɨɜɤɟ 
ɨɛɧɨɜɥɟɧɢɣ ɫɢɫɬɟɦɵ ɛɟɡɨɩɚɫɧɨɫɬɢ. Ʉɪɢɬɢɱɟɫɤɢ ɜɚɠɧɨ ɡɧɚɬɶ, ɤɚɤɢɟ ɨɛɧɨɜɥɟɧɢɹ 
ɭɫɬɚɧɨɜɥɟɧɵ, ɚ ɤɚɤɢɟ ɟɳɟ ɫɥɟɞɭɟɬ ɭɫɬɚɧɨɜɢɬɶ ɧɚ ɜɚɲɟɣ Ɉɋ. MBSA ɨɛɟɫɩɟɱɢɜɚɟɬ 
ɩɨɞɨɛɧɭɸ ɩɪɨɜɟɪɤɭ, ɨɛɪɚɳɚɹɫɶ ɤ ɩɨɫɬɨɹɧɧɨ ɩɨɩɨɥɧɹɟɦɨɣ Microsoft ɛɚɡɟ ɞɚɧɧɵɯ ɜ 
ɮɨɪɦɚɬɟ XML, ɤɨɬɨɪɚɹ ɫɨɞɟɪɠɢɬ ɢɧɮɨɪɦɚɰɢɸ ɨɛ ɨɛɧɨɜɥɟɧɢɹɯ, ɜɵɩɭɳɟɧɧɵɯ ɞɥɹ ɤɚɠɞɨɝɨ 
ɢɡ ɩɪɨɝɪɚɦɦɧɵɯ ɩɪɨɞɭɤɬɨɜ Microsoft]. Ɋɚɛɨɬɚɬɶ ɫ ɩɪɨɝɪɚɦɦɨɣ MBSA ɦɨɠɧɨ ɱɟɪɟɡ 
ɝɪɚɮɢɱɟɫɤɢɣ ɢɧɬɟɪɮɟɣɫ ɢ ɤɨɦɚɧɞɧɭɸ ɫɬɪɨɤɭ. ɇɚ ɞɚɧɧɨɦ ɡɚɧɹɬɢɢ ɛɭɞɟɬ ɪɚɫɫɦɨɬɪɟɧ ɬɨɥɶɤɨ 
ɩɟɪɜɵɣ ɜɚɪɢɚɧɬ ɪɚɛɨɬɵ. 
ɂɧɬɟɪɮɟɣɫ MBSA ɜɵɩɨɥɧɟɧ ɧɚ ɨɫɧɨɜɟ ɛɪɚɭɡɟɪɚ Internet Explorer. Ƚɥɚɜɧɨɟ ɨɤɧɨ 
ɩɪɨɝɪɚɦɦɵ ɪɚɡɛɢɬɨ ɧɚ ɞɜɟ ɨɛɥɚɫɬɢ. Ɍɚɤ ɤɚɤ ɫɟɚɧɫ ɪɚɛɨɬɵ ɫ MBSA ɧɚɫɬɪɚɢɜɚɟɬɫɹ ɫ 
ɩɨɦɨɳɶɸ ɦɚɫɬɟɪɚ, ɬɨ ɜ ɥɟɜɨɣ ɨɛɥɚɫɬɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɲɚɝɢ ɦɚɫɬɟɪɚ, ɚ ɜ ɩɪɚɜɨɣ – ɨɫɧɨɜɧɨɟ 
ɨɤɧɨ ɫ ɨɩɢɫɚɧɢɟɦ ɞɟɣɫɬɜɢɣ ɤɚɠɞɨɝɨ ɲɚɝɚ 

 
 
ɇɚ ɩɟɪɜɨɦ ɲɚɝɟ "Welcome" ɧɟɨɛɯɨɞɢɦɨ ɜɵɛɪɚɬɶ ɨɞɧɨ ɢɡ ɞɟɣɫɬɜɢɣ: 
- ɋɤɚɧɢɪɨɜɚɬɶ ɞɚɧɧɵɣ ɤɨɦɩɶɸɬɟɪ (Scan a computer); 
- ɋɤɚɧɢɪɨɜɚɬɶ ɧɟɫɤɨɥɶɤɨ ɤɨɦɩɶɸɬɟɪɨɜ (Scan more than one computer); 
- ɉɪɨɫɦɨɬɪɟɬɶ ɫɭɳɟɫɬɜɭɸɳɢɟ ɨɬɱɟɬɵ, ɫɞɟɥɚɧɧɵɟ MBSA ɪɚɧɟɟ (View existing security 
reports). 
ɉɪɢ ɩɟɪɜɨɦ ɡɚɩɭɫɤɟ MBSA ɧɟɨɛɯɨɞɢɦɨ ɜɵɛɪɚɬɶ ɩɟɪɜɵɣ ɢɥɢ ɜɬɨɪɨɣ ɜɚɪɢɚɧɬ. ɇɚ 
ɫɥɟɞɭɸɳɟɦ ɲɚɝɟ ɦɚɫɬɟɪɚ ɜ ɨɫɧɨɜɧɨɦ ɨɤɧɟ ɧɭɠɧɨ ɡɚɞɚɬɶ ɩɚɪɚɦɟɬɪɵ ɫɤɚɧɢɪɨɜɚɧɢɹ 
ɤɨɦɩɶɸɬɟɪɚ(ɨɜ) ɩɨɞ ɭɩɪɚɜɥɟɧɢɟɦ Ɉɋ Windows. Ɇɨɠɧɨ ɜɜɟɫɬɢ ɢɦɹ ɢɥɢ IP-ɚɞɪɟɫ 
ɫɤɚɧɢɪɭɟɦɨɝɨ ɤɨɦɩɶɸɬɟɪɚ (ɩɨ ɭɦɨɥɱɚɧɢɸ ɜɵɛɢɪɚɟɬɫɹ ɤɨɦɩɶɸɬɟɪ, ɧɚ ɤɨɬɨɪɨɦ ɛɵɥ 
ɡɚɩɭɳɟɧ MBSA). 
ɉɨɥɶɡɨɜɚɬɟɥɶ, ɡɚɩɭɫɬɢɜɲɢɣ MBSA, ɞɨɥɠɟɧ ɨɛɥɚɞɚɬɶ ɩɪɚɜɚɦɢ ɚɞɦɢɧɢɫɬɪɚɬɨɪɚ ɞɚɧɧɨɝɨ 
ɤɨɦɩɶɸɬɟɪɚ ɢɥɢ ɜɯɨɞɢɬɶ ɜ ɝɪɭɩɩɭ ɚɞɦɢɧɢɫɬɪɚɬɨɪɨɜ ɫɢɫɬɟɦɵ. ȼ ɫɥɭɱɚɟ ɫɤɚɧɢɪɨɜɚɧɢɹ 
ɧɟɫɤɨɥɶɤɢɯ ɤɨɦɩɶɸɬɟɪɨɜ ɩɨɥɶɡɨɜɚɬɟɥɶ ɞɨɥɠɟɧ ɨɛɥɚɞɚɬɶ ɩɪɚɜɚɦɢ ɚɞɦɢɧɢɫɬɪɚɬɨɪɚ ɧɚ 
ɤɚɠɞɨɦ ɢɡ ɤɨɦɩɶɸɬɟɪɨɜ, ɚ ɥɭɱɲɟ – ɩɪɚɜɚɦɢ ɚɞɦɢɧɢɫɬɪɚɬɨɪɚ ɞɨɦɟɧɚ. 



 
ȼɵɛɪɚɜ ɤɨɦɩɶɸɬɟɪ(ɵ) ɞɥɹ ɫɤɚɧɢɪɨɜɚɧɢɹ, ɧɟɨɛɯɨɞɢɦɨ ɡɚɞɚɬɶ ɨɩɰɢɢ ɫɤɚɧɢɪɨɜɚɧɢɹ: 
- ɩɪɨɜɟɪɤɚ Ɉɋ Windows; 
- ɩɪɨɜɟɪɤɚ ɩɚɪɨɥɟɣ; 
- ɩɪɨɜɟɪɤɚ ɫɥɭɠɛ IIS; 
- ɩɪɨɜɟɪɤɚ ɫɟɪɜɟɪɚ SQL; 
- ɩɪɨɜɟɪɤɚ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɨɛɧɨɜɥɟɧɢɣ ɛɟɡɨɩɚɫɧɨɫɬɢ. 
Ȼɨɥɟɟ ɩɨɞɪɨɛɧɭɸ ɢɧɮɨɪɦɚɰɢɸ ɨ ɩɪɨɜɟɪɤɚɯ MBSA ɦɨɠɧɨ ɩɨɥɭɱɢɬɶ ɧɚ ɨɮɢɰɢɚɥɶɧɨɦ 
ɫɚɣɬɟ Microsoft. ɇɚɩɪɢɦɟɪ, ɤɨɝɞɚ ɡɚɞɚɧɚ ɨɩɰɢɹ "ɩɪɨɜɟɪɤɚ ɩɚɪɨɥɟɣ", MBSA ɩɪɨɜɟɪɹɟɬ ɧɚ 
ɤɨɦɩɶɸɬɟɪɟ ɭɱɟɬɧɵɟ ɡɚɩɢɫɢ ɥɨɤɚɥɶɧɵɯ ɩɨɥɶɡɨɜɚɬɟɥɟɣ, ɤɨɬɨɪɵɟ ɢɫɩɨɥɶɡɭɸɬ ɩɭɫɬɵɟ ɢɥɢ 
ɩɪɨɫɬɵɟ ɩɚɪɨɥɢ (ɷɬɚ ɩɪɨɜɟɪɤɚ ɧɟ ɜɵɩɨɥɧɹɟɬɫɹ ɧɚ ɫɟɪɜɟɪɚɯ, ɜɵɫɬɭɩɚɸɳɢɯ ɜ ɪɨɥɢ 
ɤɨɧɬɪɨɥɥɟɪɨɜ ɞɨɦɟɧɚ) ɢɡ ɫɥɟɞɭɸɳɢɯ ɤɨɦɛɢɧɚɰɢɣ: 
- ɩɚɪɨɥɶ ɩɭɫɬɨɣ; 
- ɩɚɪɨɥɶ ɫɨɜɩɚɞɚɟɬ ɫ ɢɦɟɧɟɦ ɭɱɟɬɧɨɣ ɡɚɩɢɫɢ ɩɨɥɶɡɨɜɚɬɟɥɹ; 
- ɩɚɪɨɥɶ ɫɨɜɩɚɞɚɟɬ ɫ ɢɦɟɧɟɦ ɤɨɦɩɶɸɬɟɪɚ; 
- ɩɚɪɨɥɟɦ ɫɥɭɠɢɬ ɫɥɨɜɨ "password"; 
- ɩɚɪɨɥɟɦ ɫɥɭɠɚɬ ɫɥɨɜɚ "admin" ɢɥɢ "administrator". 
Ⱦɚɧɧɚɹ ɩɪɨɜɟɪɤɚ ɬɚɤɠɟ ɜɵɜɨɞɢɬ ɫɨɨɛɳɟɧɢɹ ɨ ɡɚɛɥɨɤɢɪɨɜɚɧɧɵɯ ɭɱɟɬɧɵɯ ɡɚɩɢɫɹɯ. 
ɉɨɫɥɟ ɬɨɝɨ ɤɚɤ ɜɫɟ ɨɩɰɢɢ ɛɭɞɭɬ ɡɚɞɚɧɵ, ɧɟɨɛɯɨɞɢɦɨ ɧɚɠɚɬɶ ɧɚ ɫɫɵɥɤɭ ɜɧɢɡɭ "Start scan" 
(ɫɦ. ɪɢɫ. 3). ɉɪɢ ɩɟɪɜɨɦ ɫɤɚɧɢɪɨɜɚɧɢɢ MBSA ɧɟɨɛɯɨɞɢɦɨ ɩɨɞɤɥɸɱɟɧɢɟ ɤ ɂɧɬɟɪɧɟɬɭ, 
ɱɬɨɛɵ ɫɤɚɱɚɬɶ ɫ ɫɚɣɬɚ Microsoft Download Center (http://www.microsoft.com/downloads) 
XML-ɮɚɣɥ, ɫɨɞɟɪɠɚɳɢɣ ɬɟɤɭɳɭɸ ɫɩɪɚɜɨɱɧɭɸ ɛɚɡɭ ɭɹɡɜɢɦɨɫɬɟɣ. MBSA ɫɧɚɱɚɥɚ 
ɫɤɚɱɢɜɚɟɬ ɷɬɨɬ ɮɚɣɥ ɜ ɚɪɯɢɜɢɪɨɜɚɧɧɨɦ cab-ɮɚɣɥɟ, ɡɚɬɟɦ, ɩɪɨɜɟɪɢɜ ɟɝɨ ɩɨɞɩɢɫɶ, 
ɪɚɡɚɪɯɢɜɢɪɭɟɬ ɟɝɨ ɧɚ ɤɨɦɩɶɸɬɟɪ, ɫ ɤɨɬɨɪɨɝɨ ɛɭɞɟɬ ɡɚɩɭɫɤɚɬɶɫɹ. 
ȼɨɡɦɨɠɧɚ ɬɚɤɠɟ ɪɚɛɨɬɚ MBSA ɛɟɡ ɩɨɞɤɥɸɱɟɧɢɹ ɤ ɂɧɬɟɪɧɟɬɭ ɜ ɚɜɬɨɧɨɦɧɨɦ ɪɟɠɢɦɟ. Ⱦɥɹ 
ɷɬɨɝɨ ɧɭɠɧɨ ɫɤɚɱɚɬɶ ɜɵɲɟ ɨɩɢɫɚɧɧɵɣ ɮɚɣɥ ɢ ɪɚɡɦɟɫɬɢɬɶ ɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦ ɤɚɬɚɥɨɝɟ. 
ɉɨɫɥɟ ɬɨɝɨ ɤɚɤ cab-ɮɚɣɥ ɛɭɞɟɬ ɪɚɡɚɪɯɢɜɢɪɨɜɚɧ, MBSA ɧɚɱɧɟɬ ɫɤɚɧɢɪɨɜɚɬɶ ɡɚɞɚɧɧɵɣ 
ɤɨɦɩɶɸɬɟɪ(ɵ) ɧɚ ɩɪɟɞɦɟɬ ɨɩɪɟɞɟɥɟɧɢɹ ɨɩɟɪɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ, ɧɚɛɨɪɨɜ ɨɛɧɨɜɥɟɧɢɣ ɢ 
ɢɫɩɨɥɶɡɭɟɦɵɯ ɩɪɨɝɪɚɦɦ. Ɂɚɬɟɦ MBSA ɚɧɚɥɢɡɢɪɭɟɬ XML-ɮɚɣɥ ɢ ɨɩɪɟɞɟɥɹɟɬ ɨɛɧɨɜɥɟɧɢɹ 
ɫɢɫɬɟɦɵ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɤɨɬɨɪɵɟ ɞɨɫɬɭɩɧɵ ɞɥɹ ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɉɈ. Ⱦɥɹ ɬɨɝɨ ɱɬɨɛɵ MBSA 
ɨɩɪɟɞɟɥɢɥ, ɤɚɤɨɟ ɨɛɧɨɜɥɟɧɢɟ ɭɫɬɚɧɨɜɥɟɧɨ ɧɚ ɫɤɚɧɢɪɭɟɦɨɦ ɤɨɦɩɶɸɬɟɪɟ, ɟɦɭ ɧɟɨɛɯɨɞɢɦɨ 
ɡɧɚɬɶ ɬɪɢ ɩɭɧɤɬɚ: ɤɥɸɱ ɪɟɟɫɬɪɚ, ɜɟɪɫɢɸ ɮɚɣɥɚ ɢ ɤɨɧɬɪɨɥɶɧɭɸ ɫɭɦɦɭ ɞɥɹ ɤɚɠɞɨɝɨ ɮɚɣɥɚ, 
ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɫ ɨɛɧɨɜɥɟɧɢɟɦ. 
ȼ ɫɥɭɱɚɟ ɟɫɥɢ ɤɚɤɢɟ-ɥɢɛɨ ɞɚɧɧɵɟ ɧɚ ɫɤɚɧɢɪɭɟɦɨɦ ɤɨɦɩɶɸɬɟɪɟ ɧɟ ɫɨɜɩɚɞɭɬ ɫ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ ɩɭɧɤɬɚɦɢ ɜ XML-ɮɚɣɥɟ, MBSA ɨɩɪɟɞɟɥɢɬ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ 
ɨɛɧɨɜɥɟɧɢɟ ɤɚɤ ɨɬɫɭɬɫɬɜɭɸɳɟɟ, ɱɬɨ ɛɭɞɟɬ ɨɬɪɚɠɟɧɨ ɜ ɢɬɨɝɨɜɨɦ ɨɬɱɟɬɟ. 
ɉɨɫɥɟ ɫɤɚɧɢɪɨɜɚɧɢɹ ɟɞɢɧɫɬɜɟɧɧɨɝɨ ɤɨɦɩɶɸɬɟɪɚ MBSA ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɡɚɩɭɫɬɢɬ ɨɤɧɨ 
"View security report" ɢ ɨɬɨɛɪɚɡɢɬ ɪɟɡɭɥɶɬɚɬɵ ɫɤɚɧɢɪɨɜɚɧɢɹ. ȿɫɥɢ ɛɵɥɨ ɜɵɩɨɥɧɟɧɨ 
ɫɤɚɧɢɪɨɜɚɧɢɟ ɧɟɫɤɨɥɶɤɢɯ ɤɨɦɩɶɸɬɟɪɨɜ, ɬɨ ɫɥɟɞɭɟɬ ɜɵɛɪɚɬɶ ɪɟɠɢɦ "Pick a security report to 



view", ɱɬɨɛɵ ɭɜɢɞɟɬɶ ɪɟɡɭɥɶɬɚɬɵ ɫɤɚɧɢɪɨɜɚɧɢɹ. ɋɨɡɞɚɜɚɟɦɵɣ MBSA ɨɬɱɟɬ ɪɚɡɛɢɜɚɟɬɫɹ ɧɚ 
ɩɹɬɶ ɫɟɤɰɢɣ: 
- Security Update Scan Results, 
- Windows Scan Results, 
- Internet Information Services (IIS) Scan Results, 
- SQL Server Scan Results, 
- Desktop Application Scan Results. 
ɇɟɤɨɬɨɪɵɟ ɫɟɤɰɢɢ ɪɚɡɛɢɜɚɸɬɫɹ ɟɳɟ ɧɚ ɪɚɡɞɟɥɵ, ɩɨɫɜɹɳɟɧɧɵɟ ɨɩɪɟɞɟɥɟɧɧɵɦ ɩɪɨɛɥɟɦɚɦ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɤɨɦɩɶɸɬɟɪɚ, ɢ ɩɪɟɞɨɫɬɚɜɥɹɸɬ ɫɢɫɬɟɦɧɭɸ ɢɧɮɨɪɦɚɰɢɸ ɩɨ ɤɚɠɞɨɣ ɢɡ 
ɩɪɨɜɟɪɨɤ. Ɉɩɢɫɚɧɢɟ ɤɚɠɞɨɣ ɩɪɨɜɟɪɤɢ ɨɩɟɪɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ ɨɬɪɚɠɚɟɬɫɹ ɜ ɨɬɱɟɬɟ ɜɦɟɫɬɟ 
ɫ ɢɧɫɬɪɭɤɰɢɟɣ ɩɨ ɭɫɬɪɚɧɟɧɢɸ ɨɛɧɚɪɭɠɟɧɧɵɯ ɭɹɡɜɢɦɨɫɬɟɣ. 
Ɂɚɞɚɧɢɟ. Ɋɚɛɨɬɚ ɫ Microsoft Baseline Security Analyzer  
.ɋɧɚɱɚɥɚ ɜɵ ɜɵɩɨɥɧɢɬɟ ɧɚɫɬɪɨɣɤɢ ɧɚ ɤɨɦɩɶɸɬɟɪɟ ɩɨɡɜɨɥɹɸɳɢɟ ɪɚɛɨɬɚɬɶ MBSA ɛɟɡ 
ɩɨɞɤɥɸɱɟɧɢɹ ɤ ɂɧɬɟɪɧɟɬɭ, ɚ ɡɚɬɟɦ ɜɵɩɨɥɧɢɬɟ ɫɤɚɧɢɪɨɜɚɧɢɟ ɢ ɫɝɟɧɟɪɢɪɭɟɬɟ ɨɬɱɟɬ ɨ 
ɩɪɨɞɟɥɚɧɧɨɣ ɪɚɛɨɬɟ. 
ɍɩɪɚɠɧɟɧɢɟ 1. ɉɨɞɝɨɬɨɜɤɚ ɤɨɦɩɶɸɬɟɪɚ ɞɥɹ ɪɚɛɨɬɵ MBSA ɜ ɚɜɬɨɧɨɦɧɨɦ ɪɟɠɢɦɟ 
ɉɪɨɜɟɪɶɬɟ, ɟɫɬɶ ɥɢ ɧɚ ɜɚɲɟɦ ɪɚɛɨɱɟɦ ɫɬɨɥɟ ɹɪɥɵɱɨɤ MBSA. ȿɫɥɢ ɹɪɥɵɤ ɧɚɣɞɟɧ ɬɨ 
ɜɵɩɨɥɧɹɣɬɟ ɭɩɪɚɠɧɟɧɢɟ 2. 
ȿɫɥɢ ɹɪɥɵɤ ɧɟ ɧɚɣɞɟɧ: 
- ɍɫɬɚɧɨɜɢɬɟ ɫɪɟɞɫɬɜɨ MBSA. Ɍɟɤɭɳɢɟ ɜɟɪɫɢɢ MBSA ɫɨɞɟɪɠɚɬɫɹ ɧɚ ɫɬɪɚɧɢɰɟ: 
http://www.microsoft.com/ 
ɍɩɪɚɠɧɟɧɢɟ 2. ɉɪɨɜɟɪɤɚ ɥɨɤɚɥɶɧɨɝɨ ɤɨɦɩɶɸɬɟɪɚ ɫ ɩɨɦɨɳɶɸ MBSA. 
1. ɇɚ ɪɚɛɨɱɟɦ ɫɬɨɥɟ ɳɟɥɤɧɢɬɟ ɞɜɚɠɞɵ ɧɚ ɹɪɥɵɤ ɩɪɨɝɪɚɦɦɵ MBSA. 
2. MBSA ɡɚɩɭɫɬɢɬɫɹ ɜ ɝɪɚɮɢɱɟɫɤɨɦ ɪɟɠɢɦɟ ɜ ɪɟɠɢɦɟ ɦɚɫɬɟɪɚ, ɢ ɩɨɹɜɢɬɫɹ ɩɟɪɜɨɟ ɨɤɧɨ 
"Welcome to the Microsoft Baseline Security Analyzer". ɇɚɠɦɢɬɟ ɧɚ ɫɫɵɥɤɭ "Scan a 
computer". 
3. Ɂɚɝɪɭɡɢɬɫɹ ɫɥɟɞɭɸɳɟɟ ɨɤɧɨ ɦɚɫɬɟɪɚ MBSA, ɝɞɟ ɧɟɨɛɯɨɞɢɦɨ ɡɚɞɚɬɶ ɨɩɰɢɢ 
ɫɤɚɧɢɪɨɜɚɧɢɹ. ɉɨ ɭɦɨɥɱɚɧɢɸ ɜ ɩɨɥɟ "Computer name" ɨɬɨɛɪɚɡɢɬɫɹ ɢɦɹ ɬɟɤɭɳɟɝɨ 
ɤɨɦɩɶɸɬɟɪɚ, ɧɚ ɤɨɬɨɪɨɦ ɜɵ ɡɚɩɭɫɬɢɥɢ MBSA. ȼ ɨɩɰɢɹɯ ɫɤɚɧɢɪɨɜɚɧɢɹ ɫɧɢɦɢɬɟ ɮɥɚɠɨɤ 
"Check for IIS administrative vulnerabilities" (ɩɪɨɜɟɪɤɚ ɫɥɭɠɛ IIS). 
4. ɇɚɠɦɢɬɟ ɫɫɵɥɤɭ ɜɧɢɡɭ "Start scan". 
5. Ɍɚɤ ɤɚɤ ɫɨɟɞɢɧɟɧɢɟ ɫ ɂɧɬɟɪɧɟɬɨɦ ɨɬɫɭɬɫɬɜɭɟɬ, ɬɨ ɩɨɞ ɢɧɞɢɤɚɬɨɪɨɦ ɩɪɨɰɟɫɫɚ 
ɜɵɩɨɥɧɟɧɢɹ ɫɤɚɧɢɪɨɜɚɧɢɹ ɫɧɚɱɚɥɚ ɩɨɹɜɢɬɫɹ ɧɚɞɩɢɫɶ "Filed to download security update 
database". ɑɟɪɟɡ ɧɟɫɤɨɥɶɤɨ ɫɟɤɭɧɞ MBSA ɧɚɱɧɟɬ ɩɪɨɰɟɫɫ ɫɤɚɧɢɪɨɜɚɧɢɹ ɜ ɚɜɬɨɧɨɦɧɨɦ 
ɪɟɠɢɦɟ, ɩɪɢ ɷɬɨɦ ɢɡɦɟɧɢɬɫɹ ɧɚɞɩɢɫɶ "Curently scanning <ɂɦɹ ɤɨɦɩɶɸɬɟɪɚ>". 
6. ɉɨɫɥɟ ɨɤɨɧɱɚɧɢɹ ɫɤɚɧɢɪɨɜɚɧɢɹ ɡɚɝɪɭɡɢɬɫɹ ɨɬɱɟɬ ɫ ɪɟɡɭɥɶɬɚɬɚɦɢ. 
7. ȼɧɢɦɚɬɟɥɶɧɨ ɢɡɭɱɢɬɟ ɨɬɱɟɬ. ɉɟɪɟɜɟɞɢɬɟ ɟɝɨ ɢ ɩɨɤɚɠɢɬɟ ɩɪɟɩɨɞɚɜɚɬɟɥɸ. 
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ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɫɟɬɟɜɵɯ ɭɬɢɥɢɬ ɞɥɹ ɨɛɧɚɪɭɠɟɧɢɹ ɧɟɢɫɩɪɚɜɧɨɫɬɟɣ ɜ ɥɨɤɚɥɶɧɵɯ ɫɟɬɹɯ. 

Ɍɟɨɪɟɬɢɱɟɫɤɢɟ ɫɜɟɞɟɧɢɹ 

ȼ ɫɨɫɬɚɜ TCP/IP ɜɯɨɞɹɬ ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɟ ɭɬɢɥɢɬɵ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɟ ɞɥɹ ɩɪɨɜɟɪɤɢ 
ɤɨɧɮɢɝɭɪɚɰɢɢ ɫɬɟɤɚ ɢ ɬɟɫɬɢɪɨɜɚɧɢɹ ɫɟɬɟɜɨɝɨ ɫɨɟɞɢɧɟɧɢɹ. 

ɍɬɢɥɢɬɚ ɉɪɢɦɟɧɟɧɢɟ 

hostname ȼɵɜɨɞɢɬ ɢɦɹ ɥɨɤɚɥɶɧɨɝɨ ɯɨɫɬɚ. ɂɫɩɨɥɶɡɭɟɬɫɹ ɛɟɡ ɩɚɪɚɦɟɬɪɨɜ. 

ipconfig 
ȼɵɜɨɞɢɬ ɡɧɚɱɟɧɢɹ ɞɥɹ ɬɟɤɭɳɟɣ ɤɨɧɮɢɝɭɪɚɰɢɢ ɫɬɟɤɚ TCP/IP: IP-
ɚɞɪɟɫ, ɦɚɫɤɭ ɩɨɞɫɟɬɢ, ɚɞɪɟɫ ɲɥɸɡɚ ɩɨ ɭɦɨɥɱɚɧɢɸ, ɚɞɪɟɫɚ WINS 
(Windows Internet Naming Service) ɢ DNS (Domain Name System) 

ping 
Ɉɫɭɳɟɫɬɜɥɹɟɬ ɩɪɨɜɟɪɤɭ ɩɪɚɜɢɥɶɧɨɫɬɢ ɤɨɧɮɢɝɭɪɢɪɨɜɚɧɢɹ TCP/IP 
ɢ ɩɪɨɜɟɪɤɭ ɫɜɹɡɢ ɫ ɭɞɚɥɟɧɧɵɦ ɯɨɫɬɨɦ. 

tracert 

Ɉɫɭɳɟɫɬɜɥɹɟɬ ɩɪɨɜɟɪɤɭ ɦɚɪɲɪɭɬɚ ɤ ɭɞɚɥɟɧɧɨɦɭ ɤɨɦɩɶɸɬɟɪɭ 
ɩɭɬɟɦ ɨɬɩɪɚɜɤɢ ɷɯɨ-ɩɚɤɟɬɨɜ ɩɪɨɬɨɤɨɥɚ ICMP (Internet Control 
Message Protocol). ȼɵɜɨɞɢɬ ɦɚɪɲɪɭɬ ɩɪɨɯɨɠɞɟɧɢɹ ɩɚɤɟɬɨɜ ɧɚ 
ɭɞɚɥɟɧɧɵɣ ɤɨɦɩɶɸɬɟɪ. 

arp 

ȼɵɜɨɞɢɬ ɞɥɹ ɩɪɨɫɦɨɬɪɚ ɢ ɢɡɦɟɧɟɧɢɹ ɬɚɛɥɢɰɭ ɬɪɚɧɫɥɹɰɢɢ 
ɚɞɪɟɫɨɜ, ɢɫɩɨɥɶɡɭɟɦɭɸ ɩɪɨɬɨɤɨɥɨɦ ɪɚɡɪɟɲɟɧɢɹ ɚɞɪɟɫɨɜ ARP 
(Address Resolution Protocol - ɨɩɪɟɞɟɥɹɟɬ ɥɨɤɚɥɶɧɵɣ ɚɞɪɟɫ ɩɨ IP-
ɚɞɪɟɫɭ) 

route 
Ɇɨɞɢɮɢɰɢɪɭɟɬ ɬɚɛɥɢɰɵ ɦɚɪɲɪɭɬɢɡɚɰɢɢ IP. Ɉɬɨɛɪɚɠɚɟɬ 
ɫɨɞɟɪɠɢɦɨɟ ɬɚɛɥɢɰɵ, ɞɨɛɚɜɥɹɟɬ ɢ ɭɞɚɥɹɟɬ ɦɚɪɲɪɭɬɵ IP. 

netstat 
ȼɵɜɨɞɢɬ ɫɬɚɬɢɫɬɢɤɭ ɢ ɬɟɤɭɳɭɸ ɢɧɮɨɪɦɚɰɢɸ ɩɨ ɫɨɟɞɢɧɟɧɢɸ 
TCP/IP. 

nslookup 
Ɉɫɭɳɟɫɬɜɥɹɟɬ ɩɪɨɜɟɪɤɭ ɡɚɩɢɫɟɣ ɢ ɞɨɦɟɧɧɵɯ ɩɫɟɜɞɨɧɢɦɨɜ 
ɯɨɫɬɨɜ, ɞɨɦɟɧɧɵɯ ɫɟɪɜɢɫɨɜ ɯɨɫɬɨɜ, ɚ ɬɚɤɠɟ ɢɧɮɨɪɦɚɰɢɢ 
ɨɩɟɪɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ, ɩɭɬɟɦ ɡɚɩɪɨɫɨɜ ɤ ɫɟɪɜɟɪɚɦ DNS. 

 

1. ɉɪɨɜɟɪɤɚ ɩɪɚɜɢɥɶɧɨɫɬɢ ɤɨɧɮɢɝɭɪɚɰɢɢ TCP/IP ɫ ɩɨɦɨɳɶɸ ipconfig. 
ɉɪɢ ɭɫɬɪɚɧɟɧɢɢ ɧɟɢɫɩɪɚɜɧɨɫɬɟɣ ɢ ɩɪɨɛɥɟɦ ɜ ɫɟɬɢ TCP/IP ɫɥɟɞɭɟɬ ɫɧɚɱɚɥɚ ɩɪɨɜɟɪɢɬɶ 
ɩɪɚɜɢɥɶɧɨɫɬɶ ɤɨɧɮɢɝɭɪɚɰɢɢ TCP/IP. Ⱦɥɹ ɷɬɨɝɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɭɬɢɥɢɬɚ ipconfig. 
Эɬɚ ɤɨɦɚɧɞɚ ɩɨɥɟɡɧɚ ɧɚ ɤɨɦɩɶɸɬɟɪɚɯ, ɪɚɛɨɬɚɸɳɢɯ ɫ DHCP (Dynamic Host Configuration 
Protocol), ɬɚɤ ɤɚɤ ɞɚɟɬ ɩɨɥɶɡɨɜɚɬɟɥɹɦ ɜɨɡɦɨɠɧɨɫɬɶ ɨɩɪɟɞɟɥɢɬɶ, ɤɚɤɚɹ ɤɨɧɮɢɝɭɪɚɰɢɹ ɫɟɬɢ 
TCP/IP ɢ ɤɚɤɢɟ ɜɟɥɢɱɢɧɵ ɛɵɥɢ ɭɫɬɚɧɨɜɥɟɧɵ ɫ ɩɨɦɨɳɶɸ DHCP. 
ɋɢɧɬɚɤɫɢɫ: 
ipconfig [/all | /renew[adapter] | /release] 
ɉɚɪɚɦɟɬɪɵ: 
all ɜɵɞɚɟɬ ɜɟɫɶ ɫɩɢɫɨɤ ɩɚɪɚɦɟɬɪɨɜ. Ȼɟɡ ɷɬɨɝɨ ɤɥɸɱɚ ɨɬɨɛɪɚɠɚɟɬɫɹ ɬɨɥɶɤɨ IP-ɚɞɪɟɫ, ɦɚɫɤɚ ɢ 
ɲɥɸɡ ɩɨ ɭɦɨɥɱɚɧɢɸ; 
renew[adapter] ɨɛɧɨɜɥɹɟɬ ɩɚɪɚɦɟɬɪɵ ɤɨɧɮɢɝɭɪɚɰɢɢ DHCP ɞɥɹ ɭɤɚɡɚɧɧɨɝɨ ɫɟɬɟɜɨɝɨ 
ɚɞɚɩɬɟɪɚ; 
release[adapter] ɨɫɜɨɛɨɠɞɚɟɬ ɜɵɞɟɥɟɧɧɵɣ DHCP IP-ɚɞɪɟɫ; 
adapter – ɢɦɹ ɫɟɬɟɜɨɝɨ ɚɞɚɩɬɟɪɚ; 
displaydns ɜɵɜɨɞɢɬ ɢɧɮɨɪɦɚɰɢɸ ɨ ɫɨɞɟɪɠɢɦɨɦ ɥɨɤɚɥɶɧɨɝɨ ɤɷɲɚ ɤɥɢɟɧɬɚ DNS, 
ɢɫɩɨɥɶɡɭɟɦɨɝɨ ɞɥɹ ɪɚɡɪɟɲɟɧɢɹ ɞɨɦɟɧɧɵɯ ɢɦɟɧ. 



Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɭɬɢɥɢɬɚ ipconfig ɩɨɡɜɨɥɹɟɬ ɜɵɹɫɧɢɬɶ, ɢɧɢɰɢɚɥɢɡɢɪɨɜɚɧɚ ɥɢ ɤɨɧɮɢɝɭɪɚɰɢɹ 
ɢ ɧɟ ɞɭɛɥɢɪɭɸɬɫɹ ɥɢ IP-ɚɞɪɟɫɚ: 

 ɟɫɥɢ ɤɨɧɮɢɝɭɪɚɰɢɹ ɢɧɢɰɢɚɥɢɡɢɪɨɜɚɧɚ, ɬɨ ɩɨɹɜɥɹɟɬɫɹ IP-ɚɞɪɟɫ, ɦɚɫɤɚ, ɲɥɸɡ; 
 ɟɫɥɢ IP-ɚɞɪɟɫɚ ɞɭɛɥɢɪɭɸɬɫɹ, ɬɨ ɦɚɫɤɚ ɫɟɬɢ ɛɭɞɟɬ 0.0.0.0; 
 ɟɫɥɢ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ DHCP ɤɨɦɩɶɸɬɟɪ ɧɟ ɫɦɨɝ ɩɨɥɭɱɢɬɶ IP-ɚɞɪɟɫ, ɬɨ ɨɧ ɛɭɞɟɬ 

ɪɚɜɟɧ 0.0.0.0 . 
2. Ɍɟɫɬɢɪɨɜɚɧɢɟ ɫɜɹɡɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɭɬɢɥɢɬɵ ping. 

ɍɬɢɥɢɬɚ ping (Packet Internet Grouper) ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɩɪɨɜɟɪɤɢ ɤɨɧɮɢɝɭɪɢɪɨɜɚɧɢɹ 
TCP/IP ɢ ɞɢɚɝɧɨɫɬɢɤɢ ɨɲɢɛɨɤ ɫɨɟɞɢɧɟɧɢɹ. Ɉɧɚ ɨɩɪɟɞɟɥɹɟɬ ɞɨɫɬɭɩɧɨɫɬɶ ɢ 
ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ ɤɨɧɤɪɟɬɧɨɝɨ ɯɨɫɬɚ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ping ɥɭɱɲɢɣ ɫɩɨɫɨɛ ɩɪɨɜɟɪɤɢ ɬɨɝɨ, 
ɱɬɨ ɦɟɠɞɭ ɥɨɤɚɥɶɧɵɦ ɤɨɦɩɶɸɬɟɪɨɦ ɢ ɫɟɬɟɜɵɦ ɯɨɫɬɨɦ ɫɭɳɟɫɬɜɭɟɬ ɦɚɪɲɪɭɬ. ɏɨɫɬɨɦ 
ɧɚɡɵɜɚɟɬɫɹ ɥɸɛɨɟ ɫɟɬɟɜɨɟ ɭɫɬɪɨɣɫɬɜɨ (ɤɨɦɩɶɸɬɟɪ, ɦɚɪɲɪɭɬɢɡɚɬɨɪ), ɨɛɦɟɧɢɜɚɸɳɟɟɫɹ 
ɢɧɮɨɪɦɚɰɢɟɣ ɫ ɞɪɭɝɢɦɢ ɫɟɬɟɜɵɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ ɩɨ TCP/IP. 
Ʉɨɦɚɧɞɚ ping ɩɪɨɜɟɪɹɟɬ ɫɨɟɞɢɧɟɧɢɟ ɫ ɭɞɚɥɟɧɧɵɦ ɯɨɫɬɨɦ ɩɭɬɟɦ ɨɬɩɪɚɜɤɢ ɤ ɷɬɨɦɭ ɯɨɫɬɭ 
ɷɯɨ-ɩɚɤɟɬɨɜ ICMP ɢ ɩɪɨɫɥɭɲɢɜɚɧɢɹ ɷɯɨ-ɨɬɜɟɬɨɜ. Ping ɨɠɢɞɚɟɬ ɤɚɠɞɵɣ ɩɨɫɥɚɧɧɵɣ ɩɚɤɟɬ ɢ 
ɩɟɱɚɬɚɟɬ ɤɨɥɢɱɟɫɬɜɨ ɩɟɪɟɞɚɧɧɵɯ ɢ ɩɪɢɧɹɬɵɯ ɩɚɤɟɬɨɜ. Ʉɚɠɞɵɣ ɩɪɢɧɹɬɵɣ ɩɚɤɟɬ 
ɩɪɨɜɟɪɹɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɟɪɟɞɚɧɧɵɦ ɫɨɨɛɳɟɧɢɟɦ. ȿɫɥɢ ɫɜɹɡɶ ɦɟɠɞɭ ɯɨɫɬɚɦɢ ɩɥɨɯɚɹ, 
ɢɡ ɫɨɨɛɳɟɧɢɣ ping ɫɬɚɧɟɬ ɹɫɧɨ, ɫɤɨɥɶɤɨ ɩɚɤɟɬɨɜ ɩɨɬɟɪɹɧɨ. 
ɉɨ ɭɦɨɥɱɚɧɢɸ ɩɟɪɟɞɚɟɬɫɹ 4 ɷɯɨ-ɩɚɤɟɬɚ ɞɥɢɧɨɣ 32 ɛɚɣɬɚ (ɜɨɡɦɨɠɧɵ ɢ ɞɪɭɝɢɟ ɜɚɪɢɚɧɬɵ 
ɡɧɚɱɟɧɢɹ ɩɨ ɭɦɨɥɱɚɧɢɸ) - ɩɟɪɢɨɞɢɱɟɫɤɚɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɫɢɦɜɨɥɨɜ ɚɥɮɚɜɢɬɚ ɜ 
ɜɟɪɯɧɟɦ ɪɟɝɢɫɬɪɟ. Ping ɩɨɡɜɨɥɹɟɬ ɢɡɦɟɧɢɬɶ ɪɚɡɦɟɪ ɢ ɤɨɥɢɱɟɫɬɜɨ ɩɚɤɟɬɨɜ, ɭɤɚɡɚɬɶ, ɫɥɟɞɭɟɬ 
ɥɢ ɡɚɩɢɫɵɜɚɬɶ ɦɚɪɲɪɭɬ, ɤɨɬɨɪɵɣ ɨɧɚ ɢɫɩɨɥɶɡɭɟɬ, ɤɚɤɭɸ ɜɟɥɢɱɢɧɭ ɜɪɟɦɟɧɢ ɠɢɡɧɢ (ttl) 
ɭɫɬɚɧɚɜɥɢɜɚɬɶ, ɦɨɠɧɨ ɥɢ ɮɪɚɝɦɟɧɬɢɪɨɜɚɬɶ ɩɚɤɟɬ ɢ ɬ.ɞ.. ɉɪɢ ɩɨɥɭɱɟɧɢɢ ɨɬɜɟɬɚ ɜ ɩɨɥɟ time 
ɭɤɚɡɵɜɚɟɬɫɹ, ɡɚ ɤɚɤɨɟ ɜɪɟɦɹ (ɜ ɦɢɥɥɢɫɟɤɭɧɞɚɯ) ɨɬɩɪɚɜɥɟɧɧɵɣ ɩɚɤɟɬ ɞɨɯɨɞɢɬ ɞɨ 
ɭɞɚɥɟɧɧɨɝɨ ɯɨɫɬɚ ɢ ɜɨɡɜɪɚɳɚɟɬɫɹ ɧɚɡɚɞ. Ɍɚɤ ɤɚɤ ɡɧɚɱɟɧɢɟ ɩɨ ɭɦɨɥɱɚɧɢɸ ɞɥɹ ɨɠɢɞɚɧɢɹ 
ɨɬɤɥɢɤɚ ɪɚɜɧɨ 1 ɫɟɤɭɧɞɟ, ɬɨ ɜɫɟ ɡɧɚɱɟɧɢɹ ɞɚɧɧɨɝɨ ɩɨɥɹ ɛɭɞɭɬ ɦɟɧɶɲɟ 1000 ɦɢɥɥɢɫɟɤɭɧɞ. 
ȿɫɥɢ ɜɵ ɩɨɥɭɱɚɟɬɟ ɫɨɨɛɳɟɧɢɟ «Request time out» (ɉɪɟɜɵɲɟɧ ɢɧɬɟɪɜɚɥ ɨɠɢɞɚɧɢɹ), ɬɨ, 
ɜɨɡɦɨɠɧɨ, ɟɫɥɢ ɭɜɟɥɢɱɢɬɶ ɜɪɟɦɹ ɨɠɢɞɚɧɢɹ ɨɬɤɥɢɤɚ, ɩɚɤɟɬ ɞɨɣɞɟɬ ɞɨ ɭɞɚɥɟɧɧɨɝɨ ɯɨɫɬɚ. 
Эɬɨ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɫ ɩɨɦɨɳɶɸ ɤɥɸɱɚ –w. 
Ping ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɥɹ ɬɟɫɬɢɪɨɜɚɧɢɹ ɤɚɤ ɢɦɟɧɢ ɯɨɫɬɚ (DNS ɢɥɢ NetBIOS), ɬɚɤ ɢ ɟɝɨ 
IP-ɚɞɪɟɫɚ. ȿɫɥɢ ping ɫ IP-ɚɞɪɟɫɨɦ ɜɵɩɨɥɧɢɥɚɫɶ ɭɫɩɟɲɧɨ, ɚ ɫ ɢɦɟɧɟɦ – ɧɟɭɞɚɱɧɨ, ɷɬɨ 
ɡɧɚɱɢɬ, ɱɬɨ ɩɪɨɛɥɟɦɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɪɚɫɩɨɡɧɚɜɚɧɢɢ ɫɨɨɬɜɟɬɫɬɜɢɹ ɚɞɪɟɫɚ ɢ ɢɦɟɧɢ, ɚ ɧɟ ɜ 
ɫɟɬɟɜɨɦ ɫɨɟɞɢɧɟɧɢɢ. 
ɍɬɢɥɢɬɚ ping ɢɫɩɨɥɶɡɭɟɬɫɹ ɫɥɟɞɭɸɳɢɦɢ ɫɩɨɫɨɛɚɦɢ: 
1) Ⱦɥɹ ɩɪɨɜɟɪɤɢ ɬɨɝɨ, ɱɬɨ TCP/IP ɭɫɬɚɧɨɜɥɟɧ ɢ ɩɪɚɜɢɥɶɧɨ ɫɤɨɧɮɢɝɭɪɢɪɨɜɚɧ ɧɚ ɥɨɤɚɥɶɧɨɦ 
ɤɨɦɩɶɸɬɟɪɟ, ɜ ɤɨɦɚɧɞɟ ping ɡɚɞɚɟɬɫɹ ɚɞɪɟɫ ɩɟɬɥɢ ɨɛɪɚɬɧɨɣ ɫɜɹɡɢ (loopback address): 
ping 127.0.0.1 
ȿɫɥɢ ɬɟɫɬ ɭɫɩɟɲɧɨ ɩɪɨɣɞɟɧ, ɬɨ ɜɵ ɩɨɥɭɱɢɬɟ ɫɥɟɞɭɸɳɢɣ ɨɬɜɟɬ: 
Ɉɬɜɟɬ ɨɬ 127.0.0.1: ɱɢɫɥɨ ɛɚɣɬ=32 ɜɪɟɦɹ<1ɦɫ TTL=128 
Ɉɬɜɟɬ ɨɬ 127.0.0.1: ɱɢɫɥɨ ɛɚɣɬ=32 ɜɪɟɦɹ<1ɦɫ TTL=128 
Ɉɬɜɟɬ ɨɬ 127.0.0.1: ɱɢɫɥɨ ɛɚɣɬ=32 ɜɪɟɦɹ<1ɦɫ TTL=128 
Ɉɬɜɟɬ ɨɬ 127.0.0.1: ɱɢɫɥɨ ɛɚɣɬ=32 ɜɪɟɦɹ<1ɦɫ TTL=128 
2) ɑɬɨɛɵ ɭɛɟɞɢɬɶɫɹ ɜ ɬɨɦ, ɱɬɨ ɤɨɦɩɶɸɬɟɪ ɩɪɚɜɢɥɶɧɨ ɞɨɛɚɜɥɟɧ ɜ ɫɟɬɶ ɢ IP-ɚɞɪɟɫ ɧɟ 
ɞɭɛɥɢɪɭɟɬɫɹ, ɢɫɩɨɥɶɡɭɟɬɫɹ IP-ɚɞɪɟɫ ɥɨɤɚɥɶɧɨɝɨ ɤɨɦɩɶɸɬɟɪɚ: 
ping IP-ɚɞɪɟɫ_ɥɨɤɚɥɶɧɨɝɨ_ɯɨɫɬɚ 
3) ɑɬɨɛɵ ɩɪɨɜɟɪɢɬɶ, ɱɬɨ ɲɥɸɡ ɩɨ ɭɦɨɥɱɚɧɢɸ ɮɭɧɤɰɢɨɧɢɪɭɟɬ ɢ ɱɬɨ ɦɨɠɧɨ ɭɫɬɚɧɨɜɢɬɶ 
ɫɨɟɞɢɧɟɧɢɟ ɫ ɥɸɛɵɦ ɥɨɤɚɥɶɧɵɦ ɯɨɫɬɨɦ ɜ ɥɨɤɚɥɶɧɨɣ ɫɟɬɢ, ɡɚɞɚɟɬɫɹ IP-ɚɞɪɟɫ ɲɥɸɡɚ ɩɨ 
ɭɦɨɥɱɚɧɢɸ: 
ping IP-ɚɞɪɟɫ_ɲɥɸɡɚ 
4) Ⱦɥɹ ɩɪɨɜɟɪɤɢ ɜɨɡɦɨɠɧɨɫɬɢ ɭɫɬɚɧɨɜɥɟɧɢɹ ɫɨɟɞɢɧɟɧɢɹ ɱɟɪɟɡ ɦɚɪɲɪɭɬɢɡɚɬɨɪ ɜ ɤɨɦɚɧɞɟ 
ping ɡɚɞɚɟɬɫɹ IP-ɚɞɪɟɫ ɭɞɚɥɟɧɧɨɝɨ ɯɨɫɬɚ: 
ping IP-ɚɞɪɟɫ_ɭɞɚɥɟɧɧɨɝɨ ɯɨɫɬɚ 
ɋɢɧɬɚɤɫɢɫ: 
ping [-t] [-a] [-n count] [-l length] [-f] [-i ttl] [-v tos] [-r count] [-s count] [ [-j host-list] | 



[-k host-list] ] [-w timeout] destination-list 
ɉɚɪɚɦɟɬɪɵ: 
-t ɜɵɩɨɥɧɹɟɬ ɤɨɦɚɧɞɭ ping ɞɨ ɩɪɟɪɵɜɚɧɢɹ. Control-Break - ɩɨɫɦɨɬɪɟɬɶ ɫɬɚɬɢɫɬɢɤɭ ɢ 
ɩɪɨɞɨɥɠɢɬɶ. Control-C - ɩɪɟɪɜɚɬɶ ɜɵɩɨɥɧɟɧɢɟ ɤɨɦɚɧɞɵ; 
-a ɩɨɡɜɨɥɹɟɬ ɨɩɪɟɞɟɥɢɬɶ ɞɨɦɟɧɧɨɟ ɢɦɹ ɭɞɚɥɟɧɧɨɝɨ ɤɨɦɩɶɸɬɟɪɚ ɩɨ ɟɝɨ IP-ɚɞɪɟɫɭ; 
-n count ɩɨɫɵɥɚɟɬ ɤɨɥɢɱɟɫɬɜɨ ɩɚɤɟɬɨɜ ECHO, ɭɤɚɡɚɧɧɨɟ ɩɚɪɚɦɟɬɪɨɦ count; 
-l length ɩɨɫɵɥɚɟɬ ɩɚɤɟɬɵ ɞɥɢɧɨɣ length ɛɚɣɬ (ɦɚɤɫɢɦɚɥɶɧɚɹ ɞɥɢɧɚ 8192 ɛɚɣɬɚ); 
-f ɩɨɫɵɥɚɟɬ ɩɚɤɟɬ ɫ ɭɫɬɚɧɨɜɥɟɧɧɵɦ ɮɥɚɝɨɦ «ɧɟ ɮɪɚɝɦɟɧɬɢɪɨɜɚɬɶ». Эɬɨɬ ɩɚɤɟɬ ɧɟ ɛɭɞɟɬ 
ɮɪɚɝɦɟɧɬɢɪɨɜɚɬɶɫɹ ɧɚ ɦɚɪɲɪɭɬɢɡɚɬɨɪɚɯ ɩɨ ɩɭɬɢ ɫɜɨɟɝɨ ɫɥɟɞɨɜɚɧɢɹ; 
-i ttl ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɜɪɟɦɹ ɠɢɡɧɢ ɩɚɤɟɬɚ ɜ ɜɟɥɢɱɢɧɭ ttl (ɤɚɠɞɵɣ ɦɚɪɲɪɭɬɢɡɚɬɨɪ ɭɦɟɧɶɲɚɟɬ 
ttl ɧɚ ɟɞɢɧɢɰɭ); 
-v tos ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɬɢɩ ɩɨɥɹ «ɫɟɪɜɢɫ» ɜ ɜɟɥɢɱɢɧɭ tos; 
-r count ɡɚɩɢɫɵɜɚɟɬ ɩɭɬɶ ɜɵɯɨɞɹɳɟɝɨ ɩɚɤɟɬɚ ɢ ɜɨɡɜɪɚɳɚɸɳɟɝɨɫɹ ɩɚɤɟɬɚ ɜ ɩɨɥɟ ɡɚɩɢɫɢ 
ɩɭɬɢ. Count - ɨɬ 1 ɞɨ 9 ɯɨɫɬɨɜ; 
-s count ɩɨɡɜɨɥɹɟɬ ɨɝɪɚɧɢɱɢɬɶ ɤɨɥɢɱɟɫɬɜɨ ɩɟɪɟɯɨɞɨɜ ɢɡ ɨɞɧɨɣ ɩɨɞɫɟɬɢ ɜ ɞɪɭɝɭɸ (ɯɨɩɨɜ). 
Count ɡɚɞɚɟɬ ɦɚɤɫɢɦɚɥɶɧɨ ɜɨɡɦɨɠɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɯɨɩɨɜ; 
-j host-list ɧɚɩɪɚɜɥɹɟɬ ɩɚɤɟɬɵ ɫ ɩɨɦɨɳɶɸ ɫɩɢɫɤɚ ɯɨɫɬɨɜ, ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɩɚɪɚɦɟɬɪɨɦ host-
list. ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɵɟ ɯɨɫɬɵ ɦɨɝɭɬ ɛɵɬɶ ɨɬɞɟɥɟɧɵ ɩɪɨɦɟɠɭɬɨɱɧɵɦɢ ɦɚɪɲɪɭɬɢɡɚɬɨɪɚɦɢ 
(ɝɢɛɤɚɹ ɫɬɚɬɢɱɟɫɤɚɹ ɦɚɪɲɪɭɬɢɡɚɰɢɹ). Ɇɚɤɫɢɦɚɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɯɨɫɬɨɜ ɜ ɫɩɢɫɤɟ, 
ɩɨɡɜɨɥɟɧɧɨɟ IP, ɪɚɜɧɨ 9; 
-k host-list ɧɚɩɪɚɜɥɹɟɬ ɩɚɤɟɬɵ ɱɟɪɟɡ ɫɩɢɫɨɤ ɯɨɫɬɨɜ, ɨɩɪɟɞɟɥɟɧɧɵɣ ɜ host-list. 
ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɵɟ ɯɨɫɬɵ ɧɟ ɦɨɝɭɬ ɛɵɬɶ ɪɚɡɞɟɥɟɧɵ ɩɪɨɦɟɠɭɬɨɱɧɵɦɢ ɦɚɪɲɪɭɬɢɡɚɬɨɪɚɦɢ 
(ɠɟɫɬɤɚɹ ɫɬɚɬɢɱɟɫɤɚɹ ɦɚɪɲɪɭɬɢɡɚɰɢɹ). Ɇɚɤɫɢɦɚɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɯɨɫɬɨɜ – 9; 
-w timeout ɭɤɚɡɵɜɚɟɬ ɜɪɟɦɹ ɨɠɢɞɚɧɢɹ (timeout) ɨɬɜɟɬɚ ɨɬ ɭɞɚɥɟɧɧɨɝɨ ɯɨɫɬɚ ɜ 
ɦɢɥɥɢɫɟɤɭɧɞɚɯ (ɩɨ ɭɦɨɥɱɚɧɢɸ – 1ɫɟɤ); 
destination-list ɭɤɚɡɵɜɚɟɬ ɭɞɚɥɟɧɧɵɣ ɯɨɫɬ, ɤ ɤɨɬɨɪɨɦɭ ɧɚɞɨ ɧɚɩɪɚɜɢɬɶ ɩɚɤɟɬɵ ping. 
3. ɂɡɭɱɟɧɢɟ ɦɚɪɲɪɭɬɚ ɦɟɠɞɭ ɫɟɬɟɜɵɦɢ ɫɨɟɞɢɧɟɧɢɹɦɢ ɫ ɩɨɦɨɳɶɸ ɭɬɢɥɢɬɵ tracert. 

Tracert - ɷɬɨ ɭɬɢɥɢɬɚ ɬɪɚɫɫɢɪɨɜɤɢ ɦɚɪɲɪɭɬɚ. Ɉɧɚ ɢɫɩɨɥɶɡɭɟɬ ɩɨɥɟ TTL (time-to-live, ɜɪɟɦɹ 
ɠɢɡɧɢ) ɩɚɤɟɬɚ IP ɢ ɫɨɨɛɳɟɧɢɹ ɨɛ ɨɲɢɛɤɚɯ ICMP ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɦɚɪɲɪɭɬɚ ɨɬ ɨɞɧɨɝɨ 
ɯɨɫɬɚ ɞɨ ɞɪɭɝɨɝɨ. 
ɍɬɢɥɢɬɚ tracert ɦɨɠɟɬ ɛɵɬɶ ɛɨɥɟɟ ɫɨɞɟɪɠɚɬɟɥɶɧɨɣ ɢ ɭɞɨɛɧɨɣ, ɱɟɦ ping, ɨɫɨɛɟɧɧɨ ɜ ɬɟɯ 
ɫɥɭɱɚɹɯ, ɤɨɝɞɚ ɭɞɚɥɟɧɧɵɣ ɯɨɫɬ ɧɟɞɨɫɬɢɠɢɦ. ɋ ɩɨɦɨɳɶɸ ɧɟɟ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɪɚɣɨɧ 
ɩɪɨɛɥɟɦ ɫɨ ɫɜɹɡɶɸ (ɭ Internet-ɩɪɨɜɚɣɞɟɪɚ, ɜ ɨɩɨɪɧɨɣ ɫɟɬɢ, ɜ ɫɟɬɢ ɭɞɚɥɟɧɧɨɝɨ ɯɨɫɬɚ) ɩɨ 
ɬɨɦɭ, ɧɚɫɤɨɥɶɤɨ ɞɚɥɟɤɨ ɛɭɞɟɬ ɨɬɫɥɟɠɟɧ ɦɚɪɲɪɭɬ. ȿɫɥɢ ɜɨɡɧɢɤɥɢ ɩɪɨɛɥɟɦɵ, ɬɨ ɭɬɢɥɢɬɚ 
ɜɵɜɨɞɢɬ ɧɚ ɷɤɪɚɧ ɡɜɟɡɞɨɱɤɢ (*), ɥɢɛɨ ɫɨɨɛɳɟɧɢɹ ɬɢɩɚ «Destination net unreachable», 
«Destination host unreachable», «Request time out», «Time Exeeded». 
ɍɬɢɥɢɬɚ tracert ɪɚɛɨɬɚɟɬ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: ɩɨɫɵɥɚɟɬɫɹ ɩɨ 3 ɩɪɨɛɧɵɯ ɷɯɨ-ɩɚɤɟɬɚ ɧɚ 
ɤɚɠɞɵɣ ɯɨɫɬ, ɱɟɪɟɡ ɤɨɬɨɪɵɣ ɩɪɨɯɨɞɢɬ ɦɚɪɲɪɭɬ ɞɨ ɭɞɚɥɟɧɧɨɝɨ ɯɨɫɬɚ. ɇɚ ɷɤɪɚɧ ɩɪɢ ɷɬɨɦ 
ɜɵɜɨɞɢɬɫɹ ɜɪɟɦɹ ɨɠɢɞɚɧɢɹ ɨɬɜɟɬɚ ɧɚ ɤɚɠɞɵɣ ɩɚɤɟɬ (ȿɝɨ ɦɨɠɧɨ ɢɡɦɟɧɢɬɶ ɫ ɩɨɦɨɳɶɸ 
ɩɚɪɚɦɟɬɪɚ -w). ɉɚɤɟɬɵ ɩɨɫɵɥɚɸɬɫɹ ɫ ɪɚɡɥɢɱɧɵɦɢ ɜɟɥɢɱɢɧɚɦɢ ɜɪɟɦɟɧɢ ɠɢɡɧɢ. Ʉɚɠɞɵɣ 
ɦɚɪɲɪɭɬɢɡɚɬɨɪ, ɜɫɬɪɟɱɚɸɳɢɣɫɹ ɩɨ ɩɭɬɢ, ɩɟɪɟɞ ɩɟɪɟɧɚɩɪɚɜɥɟɧɢɟɦ ɩɚɤɟɬɚ ɭɦɟɧɶɲɚɟɬ 
ɜɟɥɢɱɢɧɭ TTL ɧɚ ɟɞɢɧɢɰɭ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜɪɟɦɹ ɠɢɡɧɢ ɹɜɥɹɟɬɫɹ ɫɱɟɬɱɢɤɨɦ ɬɨɱɟɤ 
ɩɪɨɦɟɠɭɬɨɱɧɨɣ ɞɨɫɬɚɜɤɢ (ɯɨɩɨɜ). Ʉɨɝɞɚ ɜɪɟɦɹ ɠɢɡɧɢ ɩɚɤɟɬɚ ɞɨɫɬɢɝɧɟɬ ɧɭɥɹ, 
ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ, ɱɬɨ ɦɚɪɲɪɭɬɢɡɚɬɨɪ ɩɨɲɥɟɬ ɜ ɤɨɦɩɶɸɬɟɪ-ɢɫɬɨɱɧɢɤ ɫɨɨɛɳɟɧɢɟ ICMP 
―Time Exeeded‖ (ȼɪɟɦɹ ɢɫɬɟɤɥɨ). Ɇɚɪɲɪɭɬ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɭɬɟɦ ɩɨɫɵɥɤɢ ɩɟɪɜɨɝɨ ɷɯɨ-
ɩɚɤɟɬɚ ɫ TTL=1. Ɂɚɬɟɦ TTL ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɧɚ 1 ɜ ɤɚɠɞɨɦ ɩɨɫɥɟɞɭɸɳɟɦ ɩɚɤɟɬɟ ɞɨ ɬɟɯ ɩɨɪ, 
ɩɨɤɚ ɩɚɤɟɬ ɧɟ ɞɨɫɬɢɝɧɟɬ ɭɞɚɥɟɧɧɨɝɨ ɯɨɫɬɚ, ɥɢɛɨ ɛɭɞɟɬ ɞɨɫɬɢɝɧɭɬɚ ɦɚɤɫɢɦɚɥɶɧɨ ɜɨɡɦɨɠɧɚɹ 
ɜɟɥɢɱɢɧɚ TTL (ɩɨ ɭɦɨɥɱɚɧɢɸ 30, ɡɚɞɚɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɩɚɪɚɦɟɬɪɚ -h). 
Ɇɚɪɲɪɭɬ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɭɬɟɦ ɢɡɭɱɟɧɢɹ ɫɨɨɛɳɟɧɢɣ ICMP, ɤɨɬɨɪɵɟ ɩɪɢɫɵɥɚɸɬɫɹ ɨɛɪɚɬɧɨ 
ɩɪɨɦɟɠɭɬɨɱɧɵɦɢ ɦɚɪɲɪɭɬɢɡɚɬɨɪɚɦɢ. 
ɉɪɢɦɟɱɚɧɢɟ: ɧɟɤɨɬɨɪɵɟ ɦɚɪɲɪɭɬɢɡɚɬɨɪɵ ɩɪɨɫɬɨ ɭɧɢɱɬɨɠɚɸɬ ɩɚɤɟɬɵ ɫ ɢɫɬɟɤɲɢɦ TTL ɢ 
ɧɟ ɛɭɞɭɬ ɜɢɞɧɵ ɭɬɢɥɢɬɟ tracert. 
ɋɢɧɬɚɤɫɢɫ: 
tracert [-d] [-h maximum_hops] [-j host-list] [-w timeout] ɢɦɹ_ɰɟɥɟɜɨɝɨ_ɯɨɫɬɚ 



ɉɚɪɚɦɟɬɪɵ: 
-d ɭɤɚɡɵɜɚɟɬ, ɱɬɨ ɧɟ ɧɭɠɧɨ ɪɚɫɩɨɡɧɚɜɚɬɶ ɚɞɪɟɫɚ ɞɥɹ ɢɦɟɧ ɯɨɫɬɨɜ; 
-h maximum_hops ɭɤɚɡɵɜɚɟɬ ɦɚɤɫɢɦɚɥɶɧɨɟ ɱɢɫɥɨ ɯɨɩɨɜ ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɢɫɤɚɬɶ ɰɟɥɶ; 
-j host-list ɭɤɚɡɵɜɚɟɬ ɧɟɠɟɫɬɤɭɸ ɫɬɚɬɢɱɟɫɤɭɸ ɦɚɪɲɪɭɬɢɡɚɰɢɸ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ host-list; 
-w timeout ɭɤɚɡɵɜɚɟɬ, ɱɬɨ ɧɭɠɧɨ ɨɠɢɞɚɬɶ ɨɬɜɟɬ ɧɚ ɤɚɠɞɵɣ ɷɯɨ-ɩɚɤɟɬ ɡɚɞɚɧɧɨɟ ɱɢɫɥɨ ɦɫɟɤ. 
4. ɍɬɢɥɢɬɚ arp. 

Ɉɫɧɨɜɧɚɹ ɡɚɞɚɱɚ ɩɪɨɬɨɤɨɥɚ ARP – ɬɪɚɧɫɥɹɰɢɹ IP-ɚɞɪɟɫɨɜ ɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɥɨɤɚɥɶɧɵɟ 
ɚɞɪɟɫɚ. Ⱦɥɹ ɷɬɨɝɨ ARP-ɩɪɨɬɨɤɨɥ ɢɫɩɨɥɶɡɭɟɬ ɢɧɮɨɪɦɚɰɢɸ ɢɡ ARP-ɬɚɛɥɢɰɵ (ARP-ɤɷɲɚ). 
ȿɫɥɢ ɧɟɨɛɯɨɞɢɦɚɹ ɡɚɩɢɫɶ ɜ ɬɚɛɥɢɰɟ ɧɟ ɧɚɣɞɟɧɚ, ɬɨ ɩɪɨɬɨɤɨɥ ARP ɨɬɩɪɚɜɥɹɟɬ 
ɲɢɪɨɤɨɜɟɳɚɬɟɥɶɧɵɣ ɡɚɩɪɨɫ ɤɨ ɜɫɟɦ ɤɨɦɩɶɸɬɟɪɚɦ ɥɨɤɚɥɶɧɨɣ ɩɨɞɫɟɬɢ, ɩɵɬɚɹɫɶ ɧɚɣɬɢ 
ɜɥɚɞɟɥɶɰɚ ɞɚɧɧɨɝɨ IP-ɚɞɪɟɫɚ. ȼ ɤɷɲɟ ɦɨɝɭɬ ɫɨɞɟɪɠɚɬɶɫɹ ɞɜɚ ɬɢɩɚ ɡɚɩɢɫɟɣ: ɫɬɚɬɢɱɟɫɤɢɟ ɢ 
ɞɢɧɚɦɢɱɟɫɤɢɟ. ɋɬɚɬɢɱɟɫɤɢɟ ɡɚɩɢɫɢ ɜɜɨɞɹɬɫɹ ɜɪɭɱɧɭɸ ɢ ɯɪɚɧɹɬɫɹ ɜ ɤɷɲɟ ɩɨɫɬɨɹɧɧɨ. 
Ⱦɢɧɚɦɢɱɟɫɤɢɟ ɡɚɩɢɫɢ ɩɨɦɟɳɚɸɬɫɹ ɜ ɤɷɲ ɜ ɪɟɡɭɥɶɬɚɬɟ ɜɵɩɨɥɧɟɧɢɹ ɲɢɪɨɤɨɜɟɳɚɬɟɥɶɧɵɯ 
ɡɚɩɪɨɫɨɜ. Ⱦɥɹ ɧɢɯ ɫɭɳɟɫɬɜɭɟɬ ɩɨɧɹɬɢɟ ɜɪɟɦɟɧɢ ɠɢɡɧɢ. ȿɫɥɢ ɜ ɬɟɱɟɧɢɟ ɨɩɪɟɞɟɥɟɧɧɨɝɨ 
ɜɪɟɦɟɧɢ (ɩɨ ɭɦɨɥɱɚɧɢɸ 2 ɦɢɧ.) ɡɚɩɢɫɶ ɧɟ ɛɵɥɚ ɜɨɫɬɪɟɛɨɜɚɧɚ, ɬɨ ɨɧɚ ɭɞɚɥɹɟɬɫɹ ɢɡ ɤɷɲɚ. 
ɋɢɧɬɚɤɫɢɫ: 
arp [-s inet_addr eth_addr] | [-d inet_addr] | [-a] 
ɉɚɪɚɦɟɬɪɵ: 
-s ɡɚɧɟɫɟɧɢɟ ɜ ɤɷɲ ɫɬɚɬɢɱɟɫɤɢɯ ɡɚɩɢɫɟɣ; 
-d ɭɞɚɥɟɧɢɟ ɢɡ ɤɷɲɚ ɡɚɩɢɫɢ ɞɥɹ ɨɩɪɟɞɟɥɟɧɧɨɝɨ IP-ɚɞɪɟɫɚ; 
-a ɩɪɨɫɦɨɬɪ ɫɨɞɟɪɠɢɦɨɝɨ ɤɷɲɚ ɞɥɹ ɜɫɟɯ ɫɟɬɟɜɵɯ ɚɞɚɩɬɟɪɨɜ ɥɨɤɚɥɶɧɨɝɨ ɤɨɦɩɶɸɬɟɪɚ; 
inet_addr - IP-ɚɞɪɟɫ; 
eth_addr - MAC-ɚɞɪɟɫ. 
5. ɍɬɢɥɢɬɚ route.  

ɍɬɢɥɢɬɚ route ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɪɚɛɨɬɵ ɫ ɥɨɤɚɥɶɧɨɣ ɬɚɛɥɢɰɟɣ ɦɚɪɲɪɭɬɢɡɚɰɢɢ. Ɉɧɚ 
ɢɦɟɟɬ ɫɥɟɞɭɸɳɢɣ ɫɢɧɬɚɤɫɢɫ:  
route [-f] [-p] [ɤɨɦɚɧɞɚ [ɭɡɟɥ] [MASK ɦɚɫɤɚ] [ɲɥɸɡ] [METRIC ɦɟɬɪɢɤɚ] [IF ɢɧɬɟɪɮɟɣɫ]] 
 
ɉɚɪɚɦɟɬɪɵ: 
-f Ɉɱɢɫɬɤɚ ɬɚɛɥɢɰɵ ɦɚɪɲɪɭɬɢɡɚɰɢɢ. 
-p ɉɪɢ ɭɤɚɡɚɧɢɢ ɫɨɜɦɟɫɬɧɨ ɫ ɤɨɦɚɧɞɨɣ ADD ɫɨɡɞɚɟɬ ɩɨɫɬɨɹɧɧɭɸ ɡɚɩɢɫɶ, ɤɨɬɨɪɚɹ 
ɫɨɯɪɚɧɹɟɬɫɹ ɩɨɫɥɟ ɩɟɪɟɡɚɝɪɭɡɤɢ ɤɨɦɩɶɸɬɟɪɚ. ɉɨ ɭɦɨɥɱɚɧɢɸ ɡɚɩɢɫɢ ɬɚɛɥɢɰɵ ɦɚɪɲɪɭɬɨɜ 
ɧɟ ɫɨɯɪɚɧɹɸɬɫɹ ɩɪɢ ɩɟɪɟɡɚɝɪɭɡɤɟ. 
ɤɨɦɚɧɞɚ ɨɞɧɚ ɢɡ ɱɟɬɵɪɟɯ ɤɨɦɚɧɞ: 
PRINT - ɜɵɜɨɞ ɢɧɮɨɪɦɚɰɢɢ ɨ ɦɚɪɲɪɭɬɟ; 
ADD - ɞɨɛɚɜɥɟɧɢɟ ɦɚɪɲɪɭɬɚ; 
DELETE - ɭɞɚɥɟɧɢɟ ɦɚɪɲɪɭɬɚ; 
CHANGE - ɢɡɦɟɧɟɧɢɟ ɦɚɪɲɪɭɬɚ. 
ɭɡɟɥ ɚɞɪɟɫɭɟɦɵɣ ɭɡɟɥ 
ɦɚɫɤɚ ɦɚɫɤɚ ɩɨɞɫɟɬɢ; ɩɨ ɭɦɨɥɱɚɧɢɸ ɢɫɩɨɥɶɡɭɟɬɫɹ ɦɚɫɤɚ 255.255.255.255 
ɲɥɸɡ ɚɞɪɟɫ ɲɥɸɡɚ 
ɦɟɬɪɢɤɚ ɦɟɬɪɢɤɚ ɦɚɪɲɪɭɬɚ; 
ɢɧɬɟɪɮɟɣɫ ɢɞɟɧɬɢɮɢɤɚɬɨɪ ɢɧɬɟɪɮɟɣɫɚ, ɤɨɬɨɪɵɣ ɛɭɞɟɬ ɢɫɩɨɥɶɡɨɜɚɧ ɞɥɹ ɩɟɪɟɫɵɥɤɢ ɩɚɤɟɬɚ 
Ⱦɥɹ ɤɨɦɚɧɞ PRINT ɢ DELETE ɜɨɡɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɫɢɦɜɨɥɨɜ ɩɨɞɫɬɚɧɨɜɤɢ ɩɪɢ 
ɭɤɚɡɚɧɢɢ ɚɞɪɟɫɭɟɦɨɝɨ ɭɡɥɚ ɢɥɢ ɲɥɸɡɚ. ɉɚɪɚɦɟɬɪ ɲɥɸɡɚ ɞɥɹ ɷɬɢɯ ɤɨɦɚɧɞ ɦɨɠɟɬ ɛɵɬɶ 
ɨɩɭɳɟɧ. 
ɉɪɢ ɞɨɛɚɜɥɟɧɢɢ ɢ ɢɡɦɟɧɟɧɢɢ ɦɚɪɲɪɭɬɨɜ ɭɬɢɥɢɬɚ route ɨɫɭɳɟɫɬɜɥɹɟɬ ɩɪɨɜɟɪɤɭ ɜɜɟɞɟɧɧɨɣ 
ɢɧɮɨɪɦɚɰɢɢ ɧɚ ɫɨɨɬɜɟɬɫɬɜɢɟ ɭɫɥɨɜɢɸ (ɍɁЕɅ & ɆȺɋɄȺ) == ɍɁЕɅ. Еɫɥɢ ɷɬɨ ɭɫɥɨɜɢɟ ɧɟ 
ɜɵɩɨɥɧɹɟɬɫɹ, ɬɨ ɭɬɢɥɢɬɚ ɜɵɞɚɟɬ ɫɨɨɛɳɟɧɢɟ ɨɛ ɨɲɢɛɤɟ ɢ ɧɟ ɞɨɛɚɜɥɹɟɬ ɢɥɢ ɧɟ ɢɡɦɟɧɹɟɬ 
ɦɚɪɲɪɭɬ. 
ɍɬɢɥɢɬɚ ɨɫɭɳɟɫɬɜɥɹɟɬ ɩɨɢɫɤ ɢɦɟɧ ɫɟɬɟɣ ɜ ɮɚɣɥɟ networks. ɉɨɢɫɤ ɢɦɟɧ ɲɥɸɡɨɜ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɮɚɣɥɟ hosts. Ɉɛɚ ɮɚɣɥɚ ɪɚɫɩɨɥɨɠɟɧɵ ɜ ɩɚɩɤɟ 
%systemroot%\system32\drivers\etc. ɇɚɥɢɱɢɟ ɢ ɡɚɩɨɥɧɟɧɢɟ ɷɬɢɯ ɮɚɣɥɨɜ ɧɟ ɨɛɹɡɚɬɟɥɶɧɨ ɞɥɹ 
ɧɨɪɦɚɥɶɧɨɝɨ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɭɬɢɥɢɬɵ route ɢ ɪɚɛɨɬɵ ɦɚɪɲɪɭɬɢɡɚɰɢɢ. 



ɏɨɬɹ ɜ ɛɨɥɶɲɢɧɫɬɜɟ ɫɥɭɱɚɟɜ ɧɚ ɪɚɛɨɱɟɣ ɫɬɚɧɰɢɢ ɷɬɨ ɧɟ ɬɪɟɛɭɟɬɫɹ, ɦɨɠɧɨ ɜɪɭɱɧɭɸ 
ɪɟɞɚɤɬɢɪɨɜɚɬɶ ɬɚɛɥɢɰɵ ɦɚɪɲɪɭɬɢɡɚɰɢɢ. 
ɉɪɢɦɟɪ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɭɬɢɥɢɬɵ route: 
Ⱦɨɛɚɜɥɟɧɢɟ ɫɬɚɬɢɱɟɫɤɨɝɨ ɦɚɪɲɪɭɬɚ: 
route add 172.16.6.0 MASK 255.255.255.0 172.16.11.1 METRIC 1 IF 0x1000003 
6. ɍɬɢɥɢɬɚ netstat. 
ɍɬɢɥɢɬɚ netstat ɩɨɡɜɨɥɹɟɬ ɩɨɥɭɱɢɬɶ ɫɬɚɬɢɱɟɫɤɭɸ ɢɧɮɨɪɦɚɰɢɸ ɩɨ ɧɟɤɨɬɨɪɵɦ ɢɡ 
ɩɪɨɬɨɤɨɥɨɜ ɫɬɟɤɚ (TCP, UDP, IP, ICMP), ɚ ɬɚɤɠɟ ɜɵɜɨɞɢɬ ɫɜɟɞɟɧɢɹ ɨ ɬɟɤɭɳɢɯ ɫɟɬɟɜɵɯ 
ɫɨɟɞɢɧɟɧɢɹɯ. Ɉɫɨɛɟɧɧɨ ɨɧɚ ɩɨɥɟɡɧɚ ɧɚ ɛɪɚɧɞɦɚɭɷɪɚɯ, ɫ ɟɟ ɩɨɦɨɳɶɸ ɦɨɠɧɨ ɨɛɧɚɪɭɠɢɬɶ 
ɧɚɪɭɲɟɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɟɪɢɦɟɬɪɚ ɫɟɬɢ. 
ɋɢɧɬɚɤɫɢɫ: 
netstat [-a] [-e] [-n] [-s] [-p protocol] [-r] 
ɉɚɪɚɦɟɬɪɵ: 
-a ɜɵɜɨɞɢɬ ɩɟɪɟɱɟɧɶ ɜɫɟɯ ɫɟɬɟɜɵɯ ɫɨɟɞɢɧɟɧɢɣ ɢ ɩɪɨɫɥɭɲɢɜɚɸɳɢɯɫɹ ɩɨɪɬɨɜ ɥɨɤɚɥɶɧɨɝɨ 
ɤɨɦɩɶɸɬɟɪɚ; 
-e ɜɵɜɨɞɢɬ ɫɬɚɬɢɫɬɢɤɭ ɞɥɹ Ethernet-ɢɧɬɟɪɮɟɣɫɨɜ (ɧɚɩɪɢɦɟɪ, ɤɨɥɢɱɟɫɬɜɨ ɩɨɥɭɱɟɧɧɵɯ ɢ 
ɨɬɩɪɚɜɥɟɧɧɵɯ ɛɚɣɬ); 
-n ɜɵɜɨɞɢɬ ɢɧɮɨɪɦɚɰɢɸ ɩɨ ɜɫɟɦ ɬɟɤɭɳɢɦ ɫɨɟɞɢɧɟɧɢɹɦ (ɧɚɩɪɢɦɟɪ, TCP) ɞɥɹ ɜɫɟɯ ɫɟɬɟɜɵɯ 
ɢɧɬɟɪɮɟɣɫɨɜ ɥɨɤɚɥɶɧɨɝɨ ɤɨɦɩɶɸɬɟɪɚ. Ⱦɥɹ ɤɚɠɞɨɝɨ ɫɨɟɞɢɧɟɧɢɹ ɜɵɜɨɞɢɬɫɹ ɢɧɮɨɪɦɚɰɢɹ ɨɛ 
IP-ɚɞɪɟɫɚɯ ɥɨɤɚɥɶɧɨɝɨ ɢ ɭɞɚɥɟɧɧɨɝɨ ɢɧɬɟɪɮɟɣɫɨɜ ɜɦɟɫɬɟ ɫ ɧɨɦɟɪɚɦɢ ɢɫɩɨɥɶɡɭɟɦɵɯ 
ɩɨɪɬɨɜ; 
-s ɜɵɜɨɞɢɬ ɫɬɚɬɢɫɬɢɱɟɫɤɭɸ ɢɧɮɨɪɦɚɰɢɸ ɞɥɹ ɩɪɨɬɨɤɨɥɨɜ UDP, TCP, ICMP, IP. Ʉɥɸɱ 
«/more» ɩɨɡɜɨɥɹɟɬ ɩɪɨɫɦɨɬɪɟɬɶ ɢɧɮɨɪɦɚɰɢɸ ɩɨɫɬɪɚɧɢɱɧɨ; 
-r ɜɵɜɨɞɢɬ ɫɨɞɟɪɠɢɦɨɟ ɬɚɛɥɢɰɵ ɦɚɪɲɪɭɬɢɡɚɰɢɢ. 
7. ɍɬɢɥɢɬɚ nslookup. 

ɍɬɢɥɢɬɚ nslookup ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɞɢɚɝɧɨɫɬɢɤɢ ɫɥɭɠɛɵ DNS, ɜ ɩɪɨɫɬɟɣɲɟɦ ɫɥɭɱɚɟ - 
ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɡɚɩɪɨɫɨɜ ɤ DNS-ɫɟɪɜɟɪɚɦ ɧɚ ɪɚɡɪɟɲɟɧɢɟ ɢɦɟɧ ɜ IP-ɚɞɪɟɫɚ. ȼ ɨɛɳɟɦ 
ɫɥɭɱɚɟ ɭɬɢɥɢɬɚ ɩɨɡɜɨɥɹɟɬ ɩɪɨɫɦɨɬɪɟɬɶ ɥɸɛɵɟ ɡɚɩɢɫɢ DNS-ɫɟɪɜɟɪɚ: 
A – ɤɚɧɨɧɢɱɟɫɤɨɟ ɢɦɹ ɭɡɥɚ, ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɫɨɨɬɜɟɬɫɬɜɢɟ ɞɨɦɟɧɧɨɝɨ ɢɦɟɧɢ ip-ɚɞɪɟɫɭ. 
SOA – ɧɚɱɚɥɨ ɩɨɥɧɨɦɨɱɢɣ, ɧɚɱɚɥɶɧɚɹ ɡɚɩɢɫɶ, ɟɞɢɧɫɬɜɟɧɧɚɹ ɞɥɹ ɡɨɧɵ; 
MX – ɩɨɱɬɨɜɵɟ ɫɟɪɜɟɪɵ (ɯɨɫɬɵ, ɩɪɢɧɢɦɚɸɳɢɟ ɩɨɱɬɭ ɞɥɹ ɡɚɞɚɧɧɨɝɨ ɞɨɦɟɧɚ); 
NS – ɫɟɪɜɟɪɵ ɢɦɟɧ (ɫɨɞɟɪɠɢɬ ɚɜɬɨɪɢɬɟɬɧɵɟ DNS-ɫɟɪɜɟɪɵ ɞɥɹ ɡɨɧɵ); 
PTR – ɭɤɚɡɚɬɟɥɶ (ɫɥɭɠɢɬ ɞɥɹ ɨɛɪɚɬɧɨɝɨ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ip-ɚɞɪɟɫɚ ɜ ɫɢɦɜɨɥɶɧɨɟ ɢɦɹ ɯɨɫɬɚ) 
ɢ ɬ. ɞ. 
ɍɬɢɥɢɬɚ nslookup ɞɨɫɬɚɬɨɱɧɨ ɫɥɨɠɧɚ ɢ ɫɨɞɟɪɠɢɬ ɫɜɨɣ ɫɨɛɫɬɜɟɧɧɵɣ ɤɨɦɚɧɞɧɵɣ 
ɢɧɬɟɪɩɪɟɬɚɬɨɪ. 
 
ȼ ɩɪɨɫɬɟɣɲɟɦ ɫɥɭɱɚɟ (ɛɟɡ ɜɯɨɞɚ ɜ ɤɨɦɚɧɞɧɵɣ ɪɟɠɢɦ) ɭɬɢɥɢɬɚ nslookup ɢɦɟɟɬ ɫɥɟɞɭɸɳɢɣ 
Cɢɧɬɚɤɫɢɫ: 
nslookup ɯɨɫɬ [ɫɟɪɜɟɪ] 
ɉɚɪɚɦɟɬɪɵ: 
ɏɨɫɬ DNS-ɢɦɹ ɯɨɫɬɚ, ɤɨɬɨɪɨɟ ɞɨɥɠɧɨ ɛɵɬɶ ɩɪɟɨɛɪɚɡɨɜɚɧɨ ɜ IP-ɚɞɪɟɫ. 
ɋɟɪɜɟɪ Ⱥɞɪɟɫ DNS-ɫɟɪɜɟɪɚ, ɤɨɬɨɪɵɣ ɛɭɞɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɞɥɹ ɪɚɡɪɟɲɟɧɢɹ ɢɦɟɧɢ. ȿɫɥɢ 
ɷɬɨɬ ɩɚɪɚɦɟɬɪ ɨɩɭɳɟɧ, ɬɨ ɛɭɞɭɬ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɢɫɩɨɥɶɡɨɜɚɧɵ ɚɞɪɟɫɚ DNS-ɫɟɪɜɟɪɨɜ ɢɡ 
ɩɚɪɚɦɟɬɪɨɜ ɧɚɫɬɪɨɣɤɢ ɩɪɨɬɨɤɨɥɚ TCP/IP. 
 
Ɂɚɞɚɧɢɟ 

1).ȼɵɜɟɞɢɬɟ ɧɚ ɷɤɪɚɧ ɫɩɪɚɜɨɱɧɭɸ ɢɧɮɨɪɦɚɰɢɸ ɩɨ ɜɫɟɦ ɪɚɫɫɦɨɬɪɟɧɧɵɦ ɭɬɢɥɢɬɚɦ 

2) ɂɡɭɱɢɬɟ ɤɥɸɱɢ, ɢɫɩɨɥɶɡɭɟɦɵɟ ɩɪɢ ɡɚɩɭɫɤɟ ɭɬɢɥɢɬ. 
2) ɉɨɥɭɱɟɧɢɟ ɢɦɟɧɢ ɯɨɫɬɚ. 
ȼɵɜɟɞɢɬɟ ɧɚ ɷɤɪɚɧ ɢɦɹ ɥɨɤɚɥɶɧɨɝɨ ɯɨɫɬɚ ɫ ɩɨɦɨɳɶɸ ɤɨɦɚɧɞɵ hostname.  

3)  ɂɡɭɱɟɧɢɟ ɭɬɢɥɢɬɵ ipconfig. 
ɉɪɨɜɟɪɶɬɟ ɤɨɧɮɢɝɭɪɚɰɢɸ TCP/IP ɫ ɩɨɦɨɳɶɸ ɭɬɢɥɢɬɵ ipconfig. Ɂɚɩɨɥɧɢɬɟ ɬɚɛɥɢɰɭ: 



ɂɦɹ ɯɨɫɬɚ  

IP-ɚɞɪɟɫ  

Ɇɚɫɤɚ ɩɨɞɫɟɬɢ  

Ɉɫɧɨɜɧɨɣ ɲɥɸɡ  

ɂɫɩɨɥɶɡɭɟɬɫɹ ɥɢ DHCP 
(ɚɞɪɟɫ DHCP-ɫɟɪɜɟɪɚ) 

 

Ɉɩɢɫɚɧɢɟ ɚɞɚɩɬɟɪɚ  

Ɏɢɡɢɱɟɫɤɢɣ ɚɞɪɟɫ ɫɟɬɟɜɨɝɨ 
ɚɞɚɩɬɟɪɚ 

 

Ⱥɞɪɟɫ DNS-ɫɟɪɜɟɪɚ  

Ⱥɞɪɟɫ WINS-ɫɟɪɜɟɪɚ  

4)  Ɍɟɫɬɢɪɨɜɚɧɢɟ ɫɜɹɡɢ ɫ ɩɨɦɨɳɶɸ ɭɬɢɥɢɬɵ ping. 
1. ɉɪɨɜɟɪɶɬɟ ɩɪɚɜɢɥɶɧɨɫɬɶ ɭɫɬɚɧɨɜɤɢ ɢ ɤɨɧɮɢɝɭɪɢɪɨɜɚɧɢɹ TCP/IP ɧɚ ɥɨɤɚɥɶɧɨɦ 

ɤɨɦɩɶɸɬɟɪɟ. 
2. ɉɪɨɜɟɪɶɬɟ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ ɨɫɧɨɜɧɨɝɨ ɲɥɸɡɚ, ɩɨɫɥɚɜ 5 ɷɯɨ-ɩɚɤɟɬɨɜ ɞɥɢɧɨɣ 64 

ɛɚɣɬɚ. 
3. ɉɪɨɜɟɪɶɬɟ ɜɨɡɦɨɠɧɨɫɬɶ ɭɫɬɚɧɨɜɥɟɧɢɹ ɫɨɟɞɢɧɟɧɢɹ ɫ ɭɞɚɥɟɧɧɵɦ ɯɨɫɬɨɦ. 
4. ɋ ɩɨɦɨɳɶɸ ɤɨɦɚɧɞɵ ping ɩɪɨɜɟɪɶɬɟ ɚɞɪɟɫɚ (ɜɡɹɬɶ ɢɡ ɫɩɢɫɤɚ ɥɨɤɚɥɶɧɵɯ ɪɟɫɭɪɫɨɜ ɧɚ 

ɫɚɣɬɟ ) ɢ ɞɥɹ ɤɚɠɞɨɝɨ ɢɡ ɧɢɯ ɨɬɦɟɬɶɬɟ ɜɪɟɦɹ ɨɬɤɥɢɤɚ. ɉɨɩɪɨɛɭɣɬɟ ɢɡɦɟɧɢɬɶ 
ɩɚɪɚɦɟɬɪɵ ɤɨɦɚɧɞɵ ping ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɭɜɟɥɢɱɢɥɨɫɶ ɜɪɟɦɹ ɨɬɤɥɢɤɚ. 
Ɉɩɪɟɞɟɥɢɬɟ IP-ɚɞɪɟɫɚ ɭɡɥɨɜ. 

5)  Ɉɩɪɟɞɟɥɟɧɢɟ ɩɭɬɢ IP-ɩɚɤɟɬɚ. 
ɋ ɩɨɦɨɳɶɸ ɤɨɦɚɧɞɵ tracert ɩɪɨɜɟɪɶɬɟ ɞɥɹ ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɧɢɠɟ ɚɞɪɟɫɨɜ, ɱɟɪɟɡ ɤɚɤɢɟ 
ɩɪɨɦɟɠɭɬɨɱɧɵɟ ɭɡɥɵ ɢɞɟɬ ɫɢɝɧɚɥ. ɂɡɭɱɢɬɟ ɤɥɸɱɢ ɤɨɦɚɧɞɵ. 
a) 
b) 
c) 
6)  ɉɪɨɫɦɨɬɪ ARP-ɤɷɲɚ. 
ɋ ɩɨɦɨɳɶɸ ɭɬɢɥɢɬɵ arp ɩɪɨɫɦɨɬɪɢɬɟ ARP-ɬɚɛɥɢɰɭ ɥɨɤɚɥɶɧɨɝɨ ɤɨɦɩɶɸɬɟɪɚ. 
ȼɧɟɫɬɢ ɜ ɤɷɲ ɥɨɤɚɥɶɧɨɝɨ ɤɨɦɩɶɸɬɟɪɚ ɥɸɛɭɸ ɫɬɚɬɢɱɟɫɤɭɸ ɡɚɩɢɫɶ. 
7) ɉɪɨɫɦɨɬɪ ɥɨɤɚɥɶɧɨɣ ɬɚɛɥɢɰɵ ɦɚɪɲɪɭɬɢɡɚɰɢɢ. 
ɋ ɩɨɦɨɳɶɸ ɭɬɢɥɢɬɵ route ɩɪɨɫɦɨɬɪɟɬɶ ɥɨɤɚɥɶɧɭɸ ɬɚɛɥɢɰɭ ɦɚɪɲɪɭɬɢɡɚɰɢɢ. 
8) ɉɨɥɭɱɟɧɢɟ ɢɧɮɨɪɦɚɰɢɢ ɨ ɬɟɤɭɳɢɯ ɫɟɬɟɜɵɯ ɫɨɟɞɢɧɟɧɢɹɯ ɢ ɩɪɨɬɨɤɨɥɚɯ ɫɬɟɤɚ 
TCP/IP. 

ɋ ɩɨɦɨɳɶɸ ɭɬɢɥɢɬɵ netstat ɜɵɜɟɞɢɬɟ ɩɟɪɟɱɟɧɶ ɫɟɬɟɜɵɯ ɫɨɟɞɢɧɟɧɢɣ ɢ ɫɬɚɬɢɫɬɢɱɟɫɤɭɸ 
ɢɧɮɨɪɦɚɰɢɸ ɞɥɹ ɩɪɨɬɨɤɨɥɨɜ UDP, TCP, ICMP, IP. 
9) ɉɨɥɭɱɟɧɢɟ DNS-ɢɧɮɨɪɦɚɰɢɢ ɫ ɩɨɦɨɳɶɸ nslookup. 
1) ɍɡɧɚɣɬɟ ip-ɚɞɪɟɫɚ ɭɡɥɨɜ, ɫɩɢɫɨɤ ɤɨɬɨɪɵɯ ɩɪɟɞɨɫɬɚɜɢɬ ɩɪɟɩɨɞɚɜɚɬɟɥɶ.  
2) ɍɡɧɚɣɬɟ ɚɜɬɨɪɢɬɟɬɧɵɟ (ɤɨɦɩɟɬɟɧɬɧɵɟ) ɫɟɪɜɟɪɚ ɞɥɹ ɷɬɢɯ ɭɡɥɨɜ. 
3) ɉɨɥɭɱɢɬɟ ɡɚɩɢɫɶ SOA ɫ ɨɞɧɨɝɨ ɢɡ ɷɬɢɯ ɫɟɪɜɟɪɨɜ ɞɥɹ ɞɨɦɟɧɚ . 
 
Ʉɨɧɬɪɨɥɶɧɵɟ ɜɨɩɪɨɫɵ 

1. Ɋɚɫɤɪɵɬɶ ɬɟɪɦɢɧɵ: ɯɨɫɬ, ɲɥɸɡ, ɯɨɩ, ɜɪɟɦɹ ɠɢɡɧɢ ɩɚɤɟɬɚ, ɦɚɪɲɪɭɬ, ɦɚɫɤɚ ɫɟɬɢ, 
ɚɜɬɨɪɢɬɟɬɧɵɣ/ɧɟɚɜɬɨɪɢɬɟɬɧɵɣ (ɤɨɦɩɟɬɟɧɬɧɵɣ) DNS-ɫɟɪɜɟɪ, ɩɨɪɬ TCP, ɩɟɬɥɹ 
ɨɛɪɚɬɧɨɣ ɫɜɹɡɢ, ɜɪɟɦɹ ɨɬɤɥɢɤɚ. 

2. Ʉɚɤɢɟ ɭɬɢɥɢɬɵ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɥɹ ɩɪɨɜɟɪɤɢ ɩɪɚɜɢɥɶɧɨɫɬɢ ɤɨɧɮɢɝɭɪɢɪɨɜɚɧɢɹ 
TCP/IP? 

3. Ʉɚɤɢɦ ɨɛɪɚɡɨɦ ɤɨɦɚɧɞɚ ping ɩɪɨɜɟɪɹɟɬ ɫɨɟɞɢɧɟɧɢɟ ɫ ɭɞɚɥɟɧɧɵɦ ɯɨɫɬɨɦ? 
4. Ʉɚɤɨɜɨ ɧɚɡɧɚɱɟɧɢɟ ɩɪɨɬɨɤɨɥɚ ARP? 
5. Ʉɚɤ ɭɬɢɥɢɬɚ ping ɪɚɡɪɟɲɚɟɬ ɢɦɟɧɚ ɭɡɥɨɜ ɜ ip-ɚɞɪɟɫɚ (ɢ ɧɚɨɛɨɪɨɬ)? 



6. Ʉɚɤɢɟ ɦɨɝɭɬ ɛɵɬɶ ɩɪɢɱɢɧɵ ɧɟɭɞɚɱɧɨɝɨ ɡɚɜɟɪɲɟɧɢɹ ping ɢ tracert? (ɩɪɟɜɵɲɟɧ 
ɢɧɬɟɪɜɚɥ ɨɠɢɞɚɧɢɹ ɞɥɹ ɡɚɩɪɨɫɚ, ɫɟɬɶ ɧɟɞɨɫɬɭɩɧɚ, ɩɪɟɜɵɲɟɧ ɫɪɨɤ ɠɢɡɧɢ ɩɪɢ 
ɩɟɪɟɞɚɱɟ ɩɚɤɟɬɚ). 

7. ȼɫɟɝɞɚ ɥɢ ɦɨɠɧɨ ɭɡɧɚɬɶ ɫɢɦɜɨɥɶɧɨɟ ɢɦɹ ɭɡɥɚ ɩɨ ɟɝɨ ip-ɚɞɪɟɫɭ? 
8. Ʉɚɤɨɣ ɬɢɩ ɡɚɩɢɫɢ ɡɚɩɪɚɲɢɜɚɟɬ ɭ DNS-ɫɟɪɜɟɪɚ ɩɪɨɫɬɟɣɲɚɹ ɮɨɪɦɚ nslookup? 
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ɉɨɢɫɤ ɢ ɭɫɬɪɚɧɟɧɢɟ ɧɟɩɨɥɚɞɨɤ ɮɢɡɢɱɟɫɤɨɝɨ ɩɨɞɤɥɸɱɟɧɢɹ. 

ɐɟɥɶ: ɧɚɭɱɢɬɶɫɹ ɨɩɪɟɞɟɥɹɬɶ ɩɨɜɪɟɠɞɟɧɢɹ ɜ ɤɚɛɟɥɟ, ɧɚɯɨɞɢɬɶ ɢ ɞɢɚɝɧɨɫɬɢɪɨɜɚɬɶ 
ɧɟɢɫɩɪɚɜɧɨɫɬɢ. 

Hɚɪɭɲɟɧɢɹ ɧɨɪɦɚɥɶɧɨɝɨ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɤɚɛɟɥɶɧɵɯ ɫɢɫɬɟɦ ɧɚ ɛɚɡɟ ɜɢɬɨɣ ɩɚɪɵ 
ɦɨɝɭɬ ɛɵɬɶ ɜɵɡɜɚɧɵ ɝɪɭɛɵɦɢ ɨɲɢɛɤɚɦɢ ɩɪɢ ɦɨɧɬɚɠɟ, ɫɤɪɵɬɵɦɢ ɞɟɮɟɤɬɚɦɢ ɤɨɧɫɬɪɭɤɰɢɢ 
ɤɚɛɟɥɹ ɢ ɩɨɜɪɟɠɞɟɧɢɟɦ ɜɨ ɜɪɟɦɹ ɟɝɨ ɩɪɨɤɥɚɞɤɢ, ɩɪɨɰɟɫɫɚɦɢ ɫɬɚɪɟɧɢɹ ɫɚɦɢɯ ɜɢɬɵɯ ɩɚɪ ɢ 
ɚɪɦɚɬɭɪɵ ɤɚɛɟɥɶɧɵɯ ɥɢɧɢɣ ɫɜɹɡɢ, ɚ ɬɚɤɠɟ ɞɪɭɝɢɦɢ ɩɪɢɱɢɧɚɦɢ. 

Ʉ ɹɜɧɵɦ ɧɟɞɨɫɬɚɬɤɚɦ ɦɨɧɬɚɠɚ ɨɬɧɨɫɹɬɫɹ ɨɲɢɛɤɢ ɫɨɟɞɢɧɟɧɢɹ ɠɢɥ ɜɢɬɵɯ ɩɚɪ ɜ 
ɤɪɨɫɫɚɯ ȺɌɋ, ɧɚ ɫɬɵɤɚɯ ɫɬɪɨɢɬɟɥɶɧɵɯ ɞɥɢɧ, ɜ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɲɤɚɮɚɯ ɢ ɤɨɪɨɛɤɚɯ, 
ɭɞɚɥɟɧɧɵɯ ɬɟɪɦɢɧɚɥɚɯ ɢ ɬ. ɞ.  

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɪɢɧɹɬɨɣ ɬɟɪɦɢɧɨɥɨɝɢɟɣ, ɞɜɟ ɩɚɪɵ, ɜ ɤɨɬɨɪɵɯ ɧɚɪɭɲɟɧ 
ɩɪɚɜɢɥɶɧɵɣ ɩɨɪɹɞɨɤ ɩɨɞɤɥɸɱɟɧɢɹ ɠɢɥ, ɧɚɡɵɜɚɸɬɫɹ ɪɚɫɳɟɩɥɟɧɧɵɦɢ (split). ɉɪɢɡɧɚɤɚɦɢ 
ɪɚɫɳɟɩɥɟɧɧɵɯ ɩɚɪ ɦɨɝɭɬ ɛɵɬɶ ɭɜɟɥɢɱɟɧɧɵɣ ɪɟɡɢɫɬɢɜɧɵɣ ɢ ɟɦɤɨɫɬɧɨɣ ɞɢɫɛɚɥɚɧɫ. 

ɇɟɩɪɚɜɢɥɶɧɨ ɫɦɨɧɬɢɪɨɜɚɧɧɚɹ ɜɢɬɚɹ ɩɚɪɚ, ɝɞɟ ɩɪɹɦɨɣ ɢ ɨɛɪɚɬɧɵɣ ɩɪɨɜɨɞɚ 
ɩɟɪɟɫɬɚɜɥɟɧɵ ɦɟɫɬɚɦɢ, ɧɚɡɵɜɚɟɬɫɹ ɩɟɪɟɜɟɪɧɭɬɨɣ, ɢɥɢ ɫɤɪɟɳɟɧɧɨɣ (reversal). ȼ ɤɚɛɟɥɶɧɵɯ 
ɥɢɧɢɹɯ ɋɄɋ ɩɨɪɹɞɨɤ ɩɨɞɤɥɸɱɟɧɢɹ ɠɢɥ ɜɢɬɨɣ ɩɚɪɵ ɤɪɚɣɧɟ ɜɚɠɟɧ. 
Ⱦɜɟ ɜɢɬɵɟ ɩɚɪɵ ɫ ɨɲɢɛɨɱɧɵɦ ɩɨɞɤɥɸɱɟɧɢɟɦ ɤ ɡɚɠɢɦɚɦ ɬɟɪɦɢɧɚɥɚ ɧɚɡɵɜɚɸɬɫɹ 
ɬɪɚɧɫɩɨɧɢɪɨɜɚɧɧɵɦɢ ɩɚɪɚɦɢ (transposition). ɇɚ ɬɟɥɟɮɨɧɧɨɣ ɫɟɬɢ ɬɚɤɨɣ ɞɟɮɟɤɬ ɦɨɧɬɚɠɚ 
ɩɪɢɜɟɞɟɬ ɤ ɩɨɞɤɥɸɱɟɧɢɸ ɧɟɜɟɪɧɨɝɨ ɧɨɦɟɪɚ. ȼ ɫɥɭɱɚɟ ɠɟ ɋɄɋ ɩɨɞɤɥɸɱɟɧɧɨɟ ɤ ɥɢɧɢɢ 
ɨɛɨɪɭɞɨɜɚɧɢɟ ɦɨɠɟɬ ɨɤɚɡɚɬɶɫɹ ɧɟɪɚɛɨɬɨɫɩɨɫɨɛɧɵɦ. 

Ʉ ɨɫɧɨɜɧɵɦ ɫɤɪɵɬɵɦ ɞɟɮɟɤɬɚɦ ɤɚɛɟɥɶɧɵɯ ɥɢɧɢɣ ɫɜɹɡɢ ɨɬɧɨɫɢɬɫɹ ɧɟɤɚɱɟɫɬɜɟɧɧɵɣ 
ɦɨɧɬɚɠ ɦɭɮɬ ɢ ɫɪɨɫɬɤɨɜ ɠɢɥ ɧɚ ɫɬɵɤɚɯ ɫɬɪɨɢɬɟɥɶɧɵɯ ɞɥɢɧ. ȼ ɩɟɪɜɨɦ ɫɥɭɱɚɟ ɧɚɪɭɲɚɟɬɫɹ 
ɝɟɪɦɟɬɢɱɧɨɫɬɶ ɨɛɨɥɨɱɤɢ ɤɚɛɟɥɹ ɢ ɜɨɡɧɢɤɚɟɬ ɨɩɚɫɧɨɫɬɶ ɟɝɨ ɧɚɦɨɤɚɧɢɹ, ɚ ɞɥɹ ɜɬɨɪɨɝɨ 
ɯɚɪɚɤɬɟɪɧɨ ɩɨɹɜɥɟɧɢɟ ɩɥɨɯɢɯ ɤɨɧɬɚɤɬɨɜ (partial open) ɢ ɞɚɠɟ ɨɛɪɵɜ ɠɢɥ ɜɢɬɨɣ ɩɚɪɵ 
(open). Ʉ ɬɚɤɢɦ ɠɟ ɪɟɡɭɥɶɬɚɬɚɦ ɩɪɢɜɨɞɢɬ ɤɨɪɪɨɡɢɹ ɤɨɧɬɚɤɬɨɜ ɤɪɨɫɫɨɜɵɯ ɭɫɬɪɨɣɫɬɜ ɢ 
ɧɟɤɚɱɟɫɬɜɟɧɧɚɹ ɤɪɨɫɫɢɪɨɜɤɚ. Ⱦɟɮɟɤɬɵ ɢ ɩɪɨɛɨɢ ɢɡɨɥɹɰɢɢ ɠɢɥ, ɜɥɚɝɚ ɜ ɤɚɛɟɥɟ ɢ 
ɡɚɝɪɹɡɧɟɧɢɟ ɬɟɪɦɢɧɚɥɨɜ ɧɟɪɟɞɤɨ ɜɟɞɭɬ ɤ ɡɚɦɵɤɚɧɢɸ ɠɢɥ ɩɚɪɵ ɦɟɠɞɭ ɫɨɛɨɣ.  

Ɂɚɦɵɤɚɧɢɟ ɦɨɠɟɬ ɛɵɬɶ ɧɢɡɤɨɨɦɧɵɦ (short) ɢɥɢ ɜɵɫɨɤɨɨɦɧɵɦ (partial short). ȿɳɟ 
ɨɞɢɧ ɚɧɚɥɨɝɢɱɧɵɣ ɜɢɞ ɞɟɮɟɤɬɨɜ ɜɢɬɨɣ ɩɚɪɵ — ɡɚɦɵɤɚɧɢɟ ɧɚ ɡɟɦɥɸ ɨɞɧɨɣ ɢɥɢ 
ɧɟɫɤɨɥɶɤɢɯ ɟɟ ɠɢɥ (ground). ɉɪɢɱɟɦ ɤɨɧɬɚɤɬ ɠɢɥɵ ɫ ɡɟɦɥɟɣ ɫɨɜɫɟɦ ɧɟ ɨɛɹɡɚɬɟɥɶɧɨ ɛɭɞɟɬ 
ɧɚɯɨɞɢɬɶɫɹ ɧɟɞɚɥɟɤɨ ɨɬ ɦɟɫɬɚ ɩɨɜɪɟɠɞɟɧɢɹ ɢɡɨɥɹɰɢɢ ɠɢɥɵ — ɷɥɟɤɬɪɢɱɟɫɤɢɣ ɩɭɬɶ ɨɬ 
ɩɪɨɜɨɞɧɢɤɚ ɠɢɥɵ ɤ ɡɟɦɥɟ ɩɪɨɣɞɟɬ ɱɟɪɟɡ ɷɤɪɚɧ ɤɚɛɟɥɹ, ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɷɥɟɦɟɧɬɵ 
ɤɨɧɫɬɪɭɤɰɢɢ ɬɟɪɦɢɧɚɥɨɜ ɢ ɧɟɫɭɳɢɟ ɷɥɟɦɟɧɬɵ ɤɚɛɟɥɹ. 



Ɂɚɦɵɤɚɧɢɟ ɫɥɭɱɚɟɬɫɹ ɢ ɦɟɠɞɭ ɠɢɥɚɦɢ 
ɞɜɭɯ ɪɚɡɥɢɱɧɵɯ ɩɚɪ, ɩɪɢɱɟɦ ɡɚɦɤɧɭɬɵ ɦɨɝɭɬ 
ɛɵɬɶ ɤɚɤ ɨɞɧɨɢɦɟɧɧɵɟ, ɬɚɤ ɢ ɪɚɡɧɨɢɦɟɧɧɵɟ 
ɠɢɥɵ (cross ɢ battery cross, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ). 
Ɍɚɤɨɣ ɜɢɞ ɞɟɮɟɤɬɨɜ ɩɪɢɜɨɞɢɬ ɤ ɧɚɥɢɱɢɸ 
ɩɨɫɬɨɪɨɧɧɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɥɢɧɢɢ, 
ɩɟɪɟɯɨɞɧɵɦ ɹɜɥɟɧɢɹɦ, ɨɫɥɚɛɥɟɧɢɸ ɫɢɝɧɚɥɚ. 

ȿɫɬɟɫɬɜɟɧɧɵɣ ɩɪɨɰɟɫɫ ɫɬɚɪɟɧɢɹ ɜɢɬɨɣ 
ɩɚɪɵ ɩɪɨɹɜɥɹɟɬɫɹ ɜ ɜɢɞɟ ɭɜɟɥɢɱɟɧɢɹ 
ɜɧɨɫɢɦɨɝɨ ɟɸ ɡɚɬɭɯɚɧɢɹ ɜɫɥɟɞɫɬɜɢɟ 
ɭɯɭɞɲɟɧɢɹ ɞɢɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ 
ɢɡɨɥɹɰɢɢ ɜɢɬɨɣ ɩɚɪɵ.  

ɉɪɢ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɧɟɢɫɩɪɚɜɧɨɫɬɟɣ 
ɩɚɪɵ ɜɫɟɝɞɚ ɧɭɠɧɨ ɢɦɟɬɶ ɜ ɜɢɞɭ, ɱɬɨ ɟɟ 
ɞɟɮɟɤɬɵ ɦɨɝɭɬ ɛɵɬɶ ɦɧɨɠɟɫɬɜɟɧɧɵɦɢ 
(ɧɟɫɤɨɥɶɤɨ ɨɞɧɨɬɢɩɧɵɯ ɞɟɮɟɤɬɨɜ) ɢɥɢ 
ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɦɢ (ɧɟɫɤɨɥɶɤɨ ɪɚɡɧɨɬɢɩɧɵɯ 
ɞɟɮɟɤɬɨɜ), ɚ ɩɨɤɚɡɚɧɢɹ ɩɪɢɛɨɪɨɜ ɩɪɢ 
ɢɡɦɟɪɟɧɢɹɯ ɫ ɪɚɡɥɢɱɧɵɯ ɫɬɨɪɨɧ ɦɨɝɭɬ 
ɫɭɳɟɫɬɜɟɧɧɨ ɨɬɥɢɱɚɬɶɫɹ. 

ɂɫɬɨɱɧɢɤɚɦɢ ɩɨɦɟɯ ɜɢɬɨɣ ɩɚɪɵ 
ɫɥɭɠɚɬ ɜɧɭɬɪɟɧɧɢɟ ɢ ɜɧɟɲɧɢɟ ɩɨɦɟɯɢ 

ɤɚɛɟɥɹ.  
Ʉ ɨɫɧɨɜɧɵɦ ɢɫɬɨɱɧɢɤɚɦ ɜɧɭɬɪɟɧɧɢɯ 

ɩɨɦɟɯ ɨɬɧɨɫɹɬ ɫɨɫɟɞɧɢɟ ɜɢɬɵɟ ɩɚɪɵ ɬɨɝɨ 
ɠɟ ɤɚɛɟɥɹ, ɚ ɤ ɨɫɧɨɜɧɵɦ ɢɫɬɨɱɧɢɤɚɦ 
ɜɧɟɲɧɢɯ ɩɨɦɟɯ — ɩɨɦɟɯɢ ɨɬ ɫɟɬɢ 

ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɢ ɚɬɦɨɫɮɟɪɧɵɟ ɹɜɥɟɧɢɹ, ɜɤɥɸɱɚɹ ɪɚɡɪɹɞɵ ɦɨɥɧɢɢ ɢ ɪɚɞɢɨɩɨɦɟɯɢ. 
ɇɚɪɭɲɟɧɢɟ ɧɨɪɦɚɥɶɧɨɣ ɪɚɛɨɬɵ ɥɸɛɨɝɨ ɢɡ ɧɢɯ ɦɨɠɟɬ ɫɬɚɬɶ ɩɪɢɱɢɧɨɣ ɩɨɜɵɲɟɧɧɵɯ 

ɲɭɦɨɜ ɜɢɬɨɣ ɩɚɪɵ.  
Ɂɚɞɚɧɢɟ: ɨɛɫɥɟɞɨɜɚɬɶ ɨɛɪɚɡɰɵ ɜɢɬɨɣ ɩɚɪɵ ɢ ɭɤɚɡɚɬɶ ɩɪɢɱɢɧɭ ɧɟɢɫɩɪɚɜɧɨɫɬɟɣ. 

Ɉɮɨɪɦɢɬɶ ɪɟɡɭɥɶɬɚɬɵ ɜ ɜɢɞɟ ɬɚɛɥɢɰɟ. 
 

ɉɨɢɫɤ ɢ ɭɫɬɪɚɧɟɧɢɟ ɧɟɩɨɥɚɞɨɤ ɛɟɫɩɪɨɜɨɞɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ 

 



Ɂɚɞɚɱɢ 

ɑɚɫɬɶ 1. Ɉɩɪɟɞɟɥɟɧɢɟ ɫɟɬɟɜɵɯ ɚɞɚɩɬɟɪɨɜ ɉɄ ɢ ɪɚɛɨɬɚ ɫ ɧɢɦɢ 

ɑɚɫɬɶ 2. Ɉɩɪɟɞɟɥɟɧɢɟ ɫɟɬɟɜɵɯ ɡɧɚɱɤɨɜ ɨɛɥɚɫɬɢ ɭɜɟɞɨɦɥɟɧɢɣ ɢ ɢɯ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟ 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ/ɫɰɟɧɚɪɢɣ 

ȼ ɞɚɧɧɨɣ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɟ ɜɵ ɞɨɥɠɧɵ ɨɩɪɟɞɟɥɢɬɶ ɞɨɫɬɭɩɧɨɫɬɶ ɢ 
ɫɨɫɬɨɹɧɢɟ ɫɟɬɟɜɵɯ ɚɞɚɩɬɟɪɨɜ ɧɚ ɢɫɩɨɥɶɡɭɟɦɨɦ ɉɄ. Ɉɋ Windows ɩɪɟɞɥɚɝɚɟɬ 
ɦɧɨɠɟɫɬɜɨ ɫɩɨɫɨɛɨɜ ɩɪɨɫɦɨɬɪɚ ɢ ɩɪɢɦɟɧɟɧɢɹ ɫɟɬɟɜɵɯ ɚɞɚɩɬɟɪɨɜ. 

Ɍɚɤɠɟ ɜ ɷɬɨɣ ɪɚɛɨɬɟ ɜɚɦ ɧɭɠɧɨ ɩɨɥɭɱɢɬɶ ɞɨɫɬɭɩ ɤ ɞɚɧɧɵɦ ɨ ɫɟɬɟɜɨɦ 
ɚɞɚɩɬɟɪɟ ɜɚɲɟɝɨ ɉɄ ɢ ɢɡɦɟɧɢɬɶ ɟɝɨ ɫɨɫɬɨɹɧɢɟ. 

ɇɟɨɛɯɨɞɢɦɵɟ ɪɟɫɭɪɫɵ 

Ɉɞɢɧ ɉɄ (Ɉɋ Windows 7 ɫ ɞɜɭɦɹ ɫɟɬɟɜɵɦɢ ɚɞɚɩɬɟɪɚɦɢ, ɩɪɨɜɨɞɧɵɦ ɢ 
ɛɟɫɩɪɨɜɨɞɧɵɦ, ɚ ɬɚɤɠɟ ɫ ɛɟɫɩɪɨɜɨɞɧɵɦ ɩɨɞɤɥɸɱɟɧɢɟɦ). 

ɉɪɢɦɟɱɚɧɢɟ. ȼ ɧɚɱɚɥɟ ɷɬɨɣ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ ɩɪɨɜɨɞɧɨɣ ɫɟɬɟɜɨɣ ɚɞɚɩɬɟɪ 
ɤɨɦɩɶɸɬɟɪɚ ɩɨɞɤɥɸɱɢɥɢ ɤ ɨɞɧɨɦɭ ɢɡ ɜɫɬɪɨɟɧɧɵɯ ɩɨɪɬɨɜ ɤɨɦɦɭɬɚɬɨɪɚ ɧɚ ɛɟɫɩɪɨɜɨɞɧɨɦ 
ɦɚɪɲɪɭɬɢɡɚɬɨɪɟ ɢ ɚɤɬɢɜɢɪɨɜɚɥɢ ɩɪɨɜɨɞɧɨɟ ɩɨɞɤɥɸɱɟɧɢɟ ɩɨ ɥɨɤɚɥɶɧɨɣ ɫɟɬɢ. ɂɡɧɚɱɚɥɶɧɨ 
ɛɟɫɩɪɨɜɨɞɧɨɣ ɫɟɬɟɜɨɣ ɚɞɚɩɬɟɪ ɛɵɥ ɨɬɤɥɸɱɺɧ. ȿɫɥɢ ɩɪɨɜɨɞɧɨɣ ɢ ɛɟɫɩɪɨɜɨɞɧɨɣ ɫɟɬɟɜɵɟ 
ɚɞɚɩɬɟɪɵ ɜɤɥɸɱɟɧɵ, ɤɨɦɩɶɸɬɟɪɭ ɛɭɞɭɬ ɩɪɢɫɜɨɟɧɵ ɞɜɚ ɪɚɡɧɵɯ IP-ɚɞɪɟɫɚ, ɩɪɢɱɺɦ 
ɛɟɫɩɪɨɜɨɞɧɨɣ ɫɟɬɟɜɨɣ ɚɞɚɩɬɟɪ ɩɨɥɭɱɢɬ ɩɪɢɨɪɢɬɟɬ. 

 
Чɚɫɬɶ 1: Ɉɩɪɟɞɟɥɟɧɢɟ ɫɟɬɟɜɵɯ ɚɞɚɩɬɟɪɨɜ ɉɄ ɢ ɪɚɛɨɬɚ ɫ ɧɢɦɢ 

ȼ ɱɚɫɬɢ 1 ɜɵ ɨɩɪɟɞɟɥɢɬɟ ɪɚɡɥɢɱɧɵɟ ɬɢɩɵ ɫɟɬɟɜɵɯ ɚɞɚɩɬɟɪɨɜ ɜ ɢɫɩɨɥɶɡɭɟɦɨɦ 
ɉɄ ɢ ɢɡɭɱɢɬɟ ɪɚɡɧɵɟ ɫɩɨɫɨɛɵ ɩɨɥɭɱɟɧɢɹ ɞɚɧɧɵɯ ɨ ɫɟɬɟɜɵɯ ɚɞɚɩɬɟɪɚɯ, ɢɯ 
ɜɤɥɸɱɟɧɢɹ ɢ ɨɬɤɥɸɱɟɧɢɹ. 

Шɚɝ 1: Иɫɩɨɥɶɡɭɣɬɟ «Цɟɧɬɪ ɭɩɪɚɜɥɟɧɢɹ ɫɟɬɹɦɢ ɢ ɨɛɳɢɦ ɞɨɫɬɭɩɨɦ».  
a. Ɉɬɤɪɨɣɬɟ ɐɟɧɬɪ ɭɩɪɚɜɥɟɧɢɹ ɫɟɬɹɦɢ ɢ ɨɛɳɢɦ ɞɨɫɬɭɩɨɦ, 
ɧɚɠɚɜ ɤɧɨɩɤɭ ɉɭɫɤ > ɉɚɧɟɥɶɭɩɪɚɜɥɟɧɢɹ > ɉɪɨɫɦɨɬɪ ɫɨɫɬɨɹɧɢɹ 
ɫɟɬɢ ɢ ɡɚɞɚɱ ɩɨɞ ɡɚɝɨɥɨɜɤɨɦ «ɋɟɬɶ ɢ ɂɧɬɟɪɧɟɬ» ɜ ɩɪɟɞɫɬɚɜɥɟɧɢɢ 
ɩɨ ɤɚɬɟɝɨɪɢɹɦ. 

b. ȼ ɥɟɜɨɣ ɱɚɫɬɢ ɷɤɪɚɧɚ ɧɚɠɦɢɬɟ ɧɚ ɫɫɵɥɤɭ ɂɡɦɟɧɟɧɢɟ ɩɚɪɚɦɟɬɪɨɜ ɚɞɚɩɬɟɪɚ. 
c. Ɉɬɤɪɨɟɬɫɹ ɨɤɧɨ «ɋɟɬɟɜɵɟ ɩɨɞɤɥɸɱɟɧɢɹ» ɫɨ ɫɩɢɫɤɨɦ ɞɨɫɬɭɩɧɵɯ ɫɟɬɟɜɵɯ 
ɚɞɚɩɬɟɪɨɜ. ȼ ɞɚɧɧɨɦ ɨɤɧɟ ɧɚɣɞɢɬɟ ɚɞɚɩɬɟɪɵ ɥɨɤɚɥɶɧɨɣ ɢ ɛɟɫɩɪɨɜɨɞɧɨɣ ɫɟɬɢ. 

 
Шɚɝ 2:   ɉɨɪɚɛɨɬɚɣɬɟ ɫ ɛɟɫɩɪɨɜɨɞɧɵɦ ɫɟɬɟɜɵɦ ɚɞɚɩɬɟɪɨɦ.  

a.  ȼɵɛɟɪɢɬɟ ɜɚɪɢɚɧɬ ɉɨɞɤɥɸɱɟɧɢɟ ɩɨ ɛɟɫɩɪɨɜɨɞɧɨɣ ɫɟɬɢ ɢ ɧɚɠɦɢɬɟ ɧɚ ɧɟɺ 
ɩɪɚɜɨɣ ɤɧɨɩɤɨɣ ɦɵɲɢ, ɱɬɨɛɵ ɨɬɤɪɵɬɶ ɪɚɫɤɪɵɜɚɸɳɟɟɫɹ ɦɟɧɸ. ȿɫɥɢ ɛɟɫɩɪɨɜɨɞɧɨɣ 
ɫɟɬɟɜɨɣ ɚɞɚɩɬɟɪ ɨɬɤɥɸɱɺɧ, ɜɵɛɟɪɢɬɟ ɜɚɪɢɚɧɬ ȼɤɥɸɱɢɬɶ. ȿɫɥɢ ɫɟɬɟɜɨɣ ɚɞɚɩɬɟɪ ɭɠɟ 
ɜɤɥɸɱɺɧ, ɜ ɜɟɪɯɧɟɣ ɫɬɪɨɤɟ ɪɚɫɤɪɵɜɚɸɳɟɝɨɫɹ ɦɟɧɸ ɛɭɞɟɬ ɭɤɚɡɚɧ ɜɚɪɢɚɧɬ 
Ɉɬɤɥɸɱɢɬɶ. ȿɫɥɢ ɉɨɞɤɥɸɱɟɧɢɟ ɩɨ ɛɟɫɩɪɨɜɨɞɧɨɣ ɫɟɬɢ ɧɚ ɞɚɧɧɵɣ ɦɨɦɟɧɬ 
ɨɬɤɥɸɱɟɧɨ, ɜɵɛɟɪɢɬɟ ɜɚɪɢɚɧɬ ȼɤɥɸɱɢɬɶ. 

 

 
b.  ɇɚɠɦɢɬɟ ɩɪɚɜɨɣ ɤɧɨɩɤɨɣ ɦɵɲɢ ɧɚ ɉɨɞɤɥɸɱɟɧɢɟ ɩɨ ɛɟɫɩɪɨɜɨɞɧɨɣ ɫɟɬɢ ɢ 
ɜɵɛɟɪɢɬɟ ɜɚɪɢɚɧɬ ɋɨɫɬɨɹɧɢɟ. 



 

ɫ. Ɉɬɤɪɨɟɬɫɹ ɨɤɧɨ «ɋɨɫɬɨɹɧɢɟ ɩɨɞɤɥɸɱɟɧɢɹ ɩɨ ɛɟɫɩɪɨɜɨɞɧɨɣ ɫɟɬɢ» ɫ ɢɧɮɨɪɦɚɰɢɟɣ ɨ 
ɛɟɫɩɪɨɜɨɞɧɨɦ ɫɨɟɞɢɧɟɧɢɢ. 

 

Ʉɚɤɨɣ ɢɞɟɧɬɢɮɢɤɚɬɨɪ SSID ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɛɟɫɩɪɨɜɨɞɧɨɦɭ ɦɚɪɲɪɭɬɢɡɚɬɨɪɭ 
ɜɚɲɟɝɨ ɩɨɞɤɥɸɱɟɧɢɹ? 

Ʉɚɤɨɜɚ ɫɤɨɪɨɫɬɶ ɜɚɲɟɝɨ ɛɟɫɩɪɨɜɨɞɧɨɝɨ ɩɨɞɤɥɸɱɟɧɢɹ? 
d.  ɇɚɠɦɢɬɟ ɤɧɨɩɤɭ ɉɨɞɪɨɛɧɟɟ, ɱɬɨɛɵ ɨɬɤɪɵɬɶ ɫɜɟɞɟɧɢɹ ɨ ɫɟɬɟɜɨɦ ɩɨɞɤɥɸɱɟɧɢɢ. 

 

Ɉɬɤɪɨɟɬɫɹ ɢɧɮɨɪɦɚɰɢɹ ɨ ɬɢɩɟ ɦɟɪ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɨɞɤɥɸɱɺɧɧɨɦ 
ɛɟɫɩɪɨɜɨɞɧɨɦ ɦɚɪɲɪɭɬɢɡɚɬɨɪɟ. ɍɫɬɚɧɨɜɢɬɟ ɮɥɚɠɨɤ ɧɚɩɪɨɬɢɜ ɜɚɪɢɚɧɬɚ ɉɨɤɚɡɚɬɶ 
ɫɢɦɜɨɥɵ, ɱɬɨɛɵ ɜɦɟɫɬɨ ɫɤɪɵɬɵɯ ɫɢɦɜɨɥɨɜ ɭɜɢɞɟɬɶ ɞɟɣɫɬɜɭɸɳɢɣ ɤɥɸɱ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɫɟɬɢ. ɉɨɫɥɟ ɷɬɨɝɨ ɧɚɠɦɢɬɟ ɤɧɨɩɤɭ OK. 



 

Ɂɚɤɪɨɣɬɟ ɨɤɧɚ ɫɜɨɣɫɬɜ ɛɟɫɩɪɨɜɨɞɧɨɣ ɫɟɬɢ ɢ ɫɨɫɬɨɹɧɢɹ ɫɟɬɟɜɨɝɨ ɩɨɞɤɥɸɱɟɧɢɹ. 
ɇɚɠɦɢɬɟ ɩɪɚɜɨɣ ɤɧɨɩɤɨɣ ɦɵɲɢ ɧɚ ɜɚɪɢɚɧɬ ɉɨɞɤɥɸɱɟɧɢɟ ɩɨ ɛɟɫɩɪɨɜɨɞɧɨɣ ɫɟɬɢ > 
ɉɨɞɤɥɸɱɢɬɶ/Ɉɬɤɥɸɱɢɬɶ. 

ɉɨɫɥɟ ɷɬɨɝɨ ɜ ɩɪɚɜɨɦ ɧɢɠɧɟɦ ɭɝɥɭ ɷɤɪɚɧɚ ɩɨɹɜɢɬɫɹ ɜɫɩɥɵɜɚɸɳɟɟ ɨɤɧɨ ɫɨ ɫɩɢɫɤɨɦ 
ɬɟɤɭɳɢɯ ɩɨɞɤɥɸɱɟɧɢɣ, ɚ ɬɚɤɠɟ ɫɩɢɫɨɤ ɢɞɟɧɬɢɮɢɤɚɬɨɪɨɜ SSID, ɤɨɬɨɪɵɟ ɧɚɯɨɞɹɬɫɹ ɜ 
ɞɢɚɩɚɡɨɧɟ ɛɟɫɩɪɨɜɨɞɧɨɝɨ ɫɟɬɟɜɨɝɨ ɚɞɚɩɬɟɪɚ ɜɚɲɟɝɨ ɉɄ. ȿɫɥɢ ɜ ɩɪɚɜɨɣ ɱɚɫɬɢ ɷɬɨɝɨ ɨɤɧɚ 
ɟɫɬɶ ɩɨɥɨɫɚ ɩɪɨɤɪɭɬɤɢ, ɟɺ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɥɹ ɩɪɨɫɦɨɬɪɚ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ 
ɢɞɟɧɬɢɮɢɤɚɬɨɪɨɜ SSID. 

 

Ⱦɥɹ ɩɨɞɤɥɸɱɟɧɢɹ ɤ ɨɞɧɨɦɭ ɢɡ ɞɪɭɝɢɯ ɭɤɚɡɚɧɧɵɯ ɢɞɟɧɬɢɮɢɤɚɬɨɪɨɜ SSID 
ɛɟɫɩɪɨɜɨɞɧɨɣ ɫɟɬɢ ɜɵɛɟɪɢɬɟ ɢɧɬɟɪɟɫɭɸɳɢɣ ɜɚɫ ɢɞɟɧɬɢɮɢɤɚɬɨɪ ɢ ɧɚɠɦɢɬɟ ɤɧɨɩɤɭ 
ɉɨɞɤɥɸɱɢɬɶ. 

ɉɪɢɦɟɱɚɧɢɟ. Ⱦɥɹ ɩɪɨɫɦɨɬɪɚ ɫɨɫɬɨɹɧɢɹ ɫɟɬɟɜɨɝɨ ɚɞɚɩɬɟɪɚ ɉɄ ɞɨɥɠɟɧ ɛɵɬɶ 
ɩɨɞɤɥɸɱɺɧ ɤ ɤɨɦɦɭɬɚɬɨɪɭ ɢɥɢ ɚɧɚɥɨɝɢɱɧɨɦɭ ɭɫɬɪɨɣɫɬɜɭ ɫ ɩɨɦɨɳɶɸ ɤɚɛɟɥɹ Ethernet. 
ɍ ɦɧɨɝɢɯ ɛɟɫɩɪɨɜɨɞɧɵɯ ɦɚɪɲɪɭɬɢɡɚɬɨɪɨɜ ɟɫɬɶ ɧɟɛɨɥɶɲɨɣ ɜɫɬɪɨɟɧɧɵɣ ɤɨɦɦɭɬɚɬɨɪ 
ɫ ɱɟɬɵɪɶɦɹ Ethernet-ɩɨɪɬɚɦɢ. ȼɵ ɦɨɠɟɬɟ ɩɨɞɤɥɸɱɢɬɶɫɹ ɤ ɨɞɧɨɦɭ ɢɡ ɷɬɢɯ ɩɨɪɬɨɜ ɫ 
ɩɨɦɨɳɶɸ ɩɪɹɦɨɝɨ ɤɚɛɟɥɹ Ethernet. 

 

 
Ɉɬɤɪɨɟɬɫɹ ɨɤɧɨ «ɋɨɫɬɨɹɧɢɟ ɩɨɞɤɥɸɱɟɧɢɹ ɩɨ ɥɨɤɚɥɶɧɨɣ ɫɟɬɢ». ȼ ɧɺɦ ɨɬɨɛɪɚɠɚɟɬɫɹ 
ɢɧɮɨɪɦɚɰɢɹ ɨ ɩɪɨɜɨɞɧɨɦ ɩɨɞɤɥɸɱɟɧɢɢ ɤ ɥɨɤɚɥɶɧɨɣ ɫɟɬɢ. 



 

ɑɬɨɛɵ ɭɜɢɞɟɬɶ ɞɚɧɧɵɟ ɚɞɪɟɫɚ ɥɨɤɚɥɶɧɨɝɨ ɩɨɞɤɥɸɱɟɧɢɹ, ɧɚɠɦɢɬɟ ɤɧɨɩɤɭ 
ɉɨɞɪɨɛɧɟɟ. 

Чɚɫɬɶ 2: Ɉɩɪɟɞɟɥɟɧɢɟ ɫɟɬɟɜɵɯ ɡɧɚɱɤɨɜ ɨɛɥɚɫɬɢ ɭɜɟɞɨɦɥɟɧɢɣ ɢ ɢɯ ɢɫɩɨɥɶɡɨɜɚɧɢɟ 

ȼ ɱɚɫɬɢ 2 ɜɵ ɛɭɞɟɬɟ ɢɫɩɨɥɶɡɨɜɚɬɶ ɫɟɬɟɜɵɟ ɡɧɚɱɤɢ ɜ ɨɛɥɚɫɬɢ ɭɜɟɞɨɦɥɟɧɢɣ ɞɥɹ 
ɨɩɪɟɞɟɥɟɧɢɹ ɢ ɤɨɧɬɪɨɥɹ ɫɟɬɟɜɨɝɨ ɚɞɚɩɬɟɪɚ ɧɚ ɜɚɲɟɦ ɉɄ. 

 

Шɚɝ 1:   Иɫɩɨɥɶɡɭɣɬɟ ɡɧɚɱɨɤ ɛɟɫɩɪɨɜɨɞɧɨɣ ɫɟɬɢ.  

a. ɑɬɨɛɵ ɨɬɤɪɵɬɶ ɜɫɩɥɵɜɚɸɳɟɟ ɨɤɧɨ ɫɨ ɫɩɢɫɤɨɦ ɢɞɟɧɬɢɮɢɤɚɬɨɪɨɜ SSID ɜ 
ɞɢɚɩɚɡɨɧɟ ɫɟɬɟɜɨɝɨ ɚɞɚɩɬɟɪɚ, ɧɚɠɦɢɬɟ ɧɚ ɡɧɚɱɨɤ Ȼɟɫɩɪɨɜɨɞɧɚɹ ɫɟɬɶ ɜ ɨɛɥɚɫɬɢ 
ɭɜɟɞɨɦɥɟɧɢɣ. ȿɫɥɢ ɜ ɨɛɥɚɫɬɢ ɭɜɟɞɨɦɥɟɧɢɣ ɨɬɨɛɪɚɠɚɟɬɫɹ ɡɧɚɱɨɤ ɛɟɫɩɪɨɜɨɞɧɨɣ 
ɫɟɬɢ, ɷɬɨ ɨɡɧɚɱɚɟɬ, ɱɬɨ ɛɟɫɩɪɨɜɨɞɧɨɣ ɫɟɬɟɜɨɣ ɚɞɚɩɬɟɪ ɪɚɛɨɬɚɟɬ. 

b.   ɇɚɠɦɢɬɟ ɩɭɧɤɬ Ɉɬɤɪɵɬɶ ɰɟɧɬɪ ɭɩɪɚɜɥɟɧɢɹ ɫɟɬɹɦɢ ɢ ɨɛɳɢɦ ɞɨɫɬɭɩɨɦ. 
ɉɪɢɦɟɱɚɧɢɟ. Эɬɨ ɛɵɫɬɪɵɣ ɫɩɨɫɨɛ ɨɬɤɪɵɬɶ ɷɬɨ ɨɤɧɨ. 

 

 

c. ȼ ɥɟɜɨɣ ɱɚɫɬɢ ɷɤɪɚɧɚ ɧɚɠɦɢɬɟ ɧɚ ɫɫɵɥɤɭ ɂɡɦɟɧɟɧɢɟ ɩɚɪɚɦɟɬɪɨɜ ɚɞɚɩɬɟɪɚ, ɱɬɨɛɵ 
ɨɬɤɪɵɬɶ ɨɤɧɨ«ɋɟɬɟɜɵɟ ɩɨɞɤɥɸɱɟɧɢɹ». 

d. ɇɚɠɦɢɬɟ ɩɪɚɜɨɣ ɤɧɨɩɤɨɣ ɦɵɲɢ ɧɚ ɉɨɞɤɥɸɱɟɧɢɟ ɩɨ ɛɟɫɩɪɨɜɨɞɧɨɣ ɫɟɬɢ ɢ 
ɜɵɛɟɪɢɬɟ ɜɚɪɢɚɧɬɈɬɤɥɸɱɢɬɶ, ɱɬɨɛɵ ɨɬɤɥɸɱɢɬɶ ɛɟɫɩɪɨɜɨɞɧɨɣ ɫɟɬɟɜɨɣ ɚɞɚɩɬɟɪ. 

 



e.   ɉɨɫɦɨɬɪɢɬɟ ɧɚ ɨɛɥɚɫɬɶ ɭɜɟɞɨɦɥɟɧɢɣ. Ɂɧɚɱɨɤ ɉɨɞɤɥɸɱɟɧɢɟ ɩɨ ɛɟɫɩɪɨɜɨɞɧɨɣ ɫɟɬɢ 
ɞɨɥɠɟɧ ɫɦɟɧɢɬɶɫɹ ɧɚ ɡɧɚɱɨɤ ɉɪɨɜɨɞɧɚɹ ɫɟɬɶ, ɤɨɬɨɪɵɣ ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɞɥɹ 
ɫɟɬɟɜɨɝɨ ɫɨɟɞɢɧɟɧɢɹ ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɪɨɜɨɞɧɨɣ ɫɟɬɟɜɨɣ ɚɞɚɩɬɟɪ. 

 

 
ɉɪɢɦɟɱɚɧɢɟ. ȿɫɥɢ ɪɚɛɨɬɚɸɬ ɨɛɚ ɫɟɬɟɜɵɯ ɚɞɚɩɬɟɪɚ, ɬɨ ɜ ɨɛɥɚɫɬɢ ɭɜɟɞɨɦɥɟɧɢɣ 

ɨɬɨɛɪɚɠɚɟɬɫɹ ɡɧɚɱɨɤ Ȼɟɫɩɪɨɜɨɞɧɚɹ ɫɟɬɶ. 
 

Шɚɝ 2:   Вɨɫɩɨɥɶɡɭɣɬɟɫɶ ɡɧɚɱɤɨɦ ɩɪɨɜɨɞɧɨɣ ɫɟɬɢ.  

a.   ɇɚɠɦɢɬɟ ɧɚ ɡɧɚɱɨɤ ɉɪɨɜɨɞɧɚɹ ɫɟɬɶ.  

Ɉɬɤɪɨɣɬɟ ɨɤɧɨ ɜɜɨɞɚ ɤɨɦɚɧɞɵ ɢ ɜɜɟɞɢɬɟ ipconfig /all. ɇɚɣɞɢɬɟ ɢɧɮɨɪɦɚɰɢɸ ɨ 
ɩɨɞɤɥɸɱɟɧɢɢ ɩɨ ɥɨɤɚɥɶɧɨɣ ɫɟɬɢ ɢ ɫɪɚɜɧɢɬɟ ɟɺ ɫ ɢɧɮɨɪɦɚɰɢɟɣ, ɭɤɚɡɚɧɧɨɣ ɜ ɨɤɧɟ 
«ɋɜɟɞɟɧɢɹ ɨ ɫɟɬɟɜɨɦ ɩɨɞɤɥɸɱɟɧɢɢ». 

 

ȿɫɥɢ ɜɵ ɜɵɛɪɚɥɢ ɛɟɡɨɩɚɫɧɵɣ ɢɞɟɧɬɢɮɢɤɚɬɨɪ SSID, ɧɭɠɧɨ ɛɭɞɟɬ ɜɜɟɫɬɢ Ʉɥɸɱ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɥɹ SSID. ȼɜɟɞɢɬɟ ɤɥɸɱ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɥɹ ɷɬɨɝɨ ɢɞɟɧɬɢɮɢɤɚɬɨɪɚ 
SSID ɢ ɧɚɠɦɢɬɟ ɤɧɨɩɤɭ OK. ɑɬɨɛɵ ɧɢɤɬɨ ɧɟ ɫɦɨɝ ɩɪɨɱɢɬɚɬɶ ɜɜɨɞɢɦɵɟ ɫɢɦɜɨɥɵ ɜ 
ɩɨɥɟ Ʉɥɸɱ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɭɫɬɚɧɨɜɢɬɟ ɮɥɚɠɨɤ ɧɚɩɪɨɬɢɜ ɜɚɪɢɚɧɬɚ ɋɤɪɵɬɶ 
ɫɢɦɜɨɥɵ. 

 

 
Шɚɝ 3:   ɉɨɪɚɛɨɬɚɣɬɟ ɫ ɩɪɨɜɨɞɧɵɦ ɫɟɬɟɜɵɦ ɚɞɚɩɬɟɪɨɦ.  

a.   ȼ ɨɤɧɟ «ɋɟɬɟɜɵɟ ɩɨɞɤɥɸɱɟɧɢɹ» ɧɚɠɦɢɬɟ ɩɪɚɜɨɣ ɤɧɨɩɤɨɣ ɦɵɲɢ ɧɚ ɉɨɞɤɥɸɱɟɧɢɟ 
ɩɨ ɥɨɤɚɥɶɧɨɣ ɫɟɬɢ, ɱɬɨɛɵ ɨɬɤɪɵɬɶ ɪɚɫɤɪɵɜɚɸɳɢɣɫɹ ɫɩɢɫɨɤ. ȿɫɥɢ ɫɟɬɟɜɨɣ ɚɞɚɩɬɟɪ 
ɨɬɤɥɸɱɺɧ, ɜɤɥɸɱɢɬɟ ɟɝɨ ɢ ɜɵɛɟɪɢɬɟ ɜɚɪɢɚɧɬ ɋɨɫɬɨɹɧɢɟ. 

ɢɞɟɧɬɢɮɢɤɚɬɨɪɵ SSID ɛɨɥɶɲɟ ɧɟ ɨɬɨɛɪɚɠɚɸɬɫɹ ɜ ɷɬɨɦ ɜɫɩɥɵɜɚɸɳɟɦ ɨɤɧɟ, ɧɨ 
ɜɨɡɦɨɠɧɨɫɬɶ ɨɬɤɪɵɬɶ ɨɤɧɨ «ɐɟɧɬɪ ɭɩɪɚɜɥɟɧɢɹ ɫɟɬɹɦɢ ɢ ɨɛɳɢɦ ɞɨɫɬɭɩɨɦ» 
ɫɨɯɪɚɧɢɥɚɫɶ. 



 

 
b.   ɇɚɠɦɢɬɟ Ɉɬɤɪɵɬɶ ɰɟɧɬɪ ɭɩɪɚɜɥɟɧɢɹ ɫɟɬɹɦɢ ɢ ɨɛɳɢɦ ɞɨɫɬɭɩɨɦ > ɂɡɦɟɧɢɬɶ 

ɩɚɪɚɦɟɬɪɵ ɚɞɚɩɬɟɪɚ ɢ ɜɵɛɟɪɢɬɟ ɜɚɪɢɚɧɬ ȼɤɥɸɱɢɬɶ ɞɥɹ ɩɚɪɚɦɟɬɪɚ 
ɉɨɞɤɥɸɱɟɧɢɟ ɤ ɛɟɫɩɪɨɜɨɞɧɨɣ ɫɟɬɢ. Ɂɧɚɱɨɤ Ȼɟɫɩɪɨɜɨɞɧɚɹ ɫɟɬɶ ɞɨɥɠɟɧ ɡɚɦɟɧɢɬɶ 
ɡɧɚɱɨɤ ɉɪɨɜɨɞɧɚɹ ɫɟɬɶ ɜ ɨɛɥɚɫɬɢ ɭɜɟɞɨɦɥɟɧɢɣ. 

 

Шɚɝ 3:   Ɉɩɪɟɞɟɥɢɬɟ ɡɧɚɱɨɤ «Ɉɲɢɛɤɚ ɫɟɬɢ»  

a. ȼ ɨɤɧɟ «ɋɟɬɟɜɵɟ ɩɨɞɤɥɸɱɟɧɢɹ» ɨɬɤɥɸɱɢɬɟ ɜɚɪɢɚɧɬɵ ɉɨɞɤɥɸɱɟɧɢɟ ɩɨ 
ɛɟɫɩɪɨɜɨɞɧɨɣ ɫɟɬɢɢ ɉɨɞɤɥɸɱɟɧɢɟ ɩɨ ɥɨɤɚɥɶɧɨɣ ɫɟɬɢ . 
b. Ɍɟɩɟɪɶ ɜ ɨɛɥɚɫɬɢ ɭɜɟɞɨɦɥɟɧɢɣ ɨɬɨɛɪɚɠɚɟɬɫɹ ɡɧɚɱɨɤ ɋɟɬɶ ɨɬɤɥɸɱɟɧɚ, ɱɬɨ 
ɭɤɚɡɵɜɚɟɬ ɧɚɨɬɫɭɬɫɬɜɢɟ ɫɟɬɟɜɨɝɨ ɩɨɞɤɥɸɱɟɧɢɹ. 

c.   ɇɚɠɦɢɬɟ ɧɚ ɷɬɨɬ ɡɧɚɱɨɤ, ɱɬɨɛɵ ɜɟɪɧɭɬɶɫɹ ɜ ɪɚɡɞɟɥ «ɐɟɧɬɪ ɭɩɪɚɜɥɟɧɢɹ ɫɟɬɹɦɢ ɢ 
ɨɛɳɢɦ ɞɨɫɬɭɩɨɦ» (ɢɡɭɱɢɬɟ ɫɯɟɦɭ ɫɟɬɢ ɫɜɟɪɯɭ). 

 

ɇɚɠɦɢɬɟ ɧɚ ɤɪɚɫɧɵɣ ɏ, ɱɬɨɛɵ ɉɄ ɧɚɲɺɥ ɢ ɭɫɬɪɚɧɢɥ ɩɪɨɛɥɟɦɭ ɫ ɫɟɬɟɜɵɦ 
ɩɨɞɤɥɸɱɟɧɢɟɦ. ɋɪɟɞɫɬɜɨ ɞɢɚɝɧɨɫɬɢɤɢ ɩɨɩɵɬɚɟɬɫɹ ɭɫɬɪɚɧɢɬɶ ɧɟɩɨɥɚɞɤɢ ɫ ɫɟɬɶɸ. 

d.   ȿɫɥɢ ɷɬɨ ɧɟ ɩɨɦɨɝɥɨ ɢ ɫɟɬɟɜɨɣ ɚɞɚɩɬɟɪ ɧɟ ɪɚɛɨɬɚɟɬ, ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɧɚɣɬɢ ɢ 
ɭɫɬɪɚɧɢɬɶ ɧɟɩɨɥɚɞɤɢ ɩɨɞɤɥɸɱɟɧɢɹ ɜɪɭɱɧɭɸ. 

ɉɪɢɦɟɱɚɧɢɟ. ȿɫɥɢ ɫɟɬɟɜɨɣ ɚɞɚɩɬɟɪ ɜɤɥɸɱɺɧ, ɧɨ ɧɟ ɦɨɠɟɬ ɭɫɬɚɧɨɜɢɬɶ ɫɟɬɟɜɨɟ 
ɩɨɞɤɥɸɱɟɧɢɟ, ɬɨ ɜ ɨɛɥɚɫɬɢ ɭɜɟɞɨɦɥɟɧɢɣ ɩɨɹɜɥɹɟɬɫɹ ɡɧɚɱɨɤ Ɉɲɢɛɤɚ ɫɟɬɢ. 

 

 
ȿɫɥɢ ɩɨɹɜɢɥɫɹ ɬɚɤɨɣ ɡɧɚɱɨɤ, ɦɨɠɧɨ ɩɨɩɵɬɚɬɶɫɹ ɪɟɲɢɬɶ ɷɬɭ ɩɪɨɛɥɟɦɭ ɬɨɱɧɨ ɬɚɤ ɠɟ, ɤɚɤ 

ɭɤɚɡɚɧɨ ɜ ɲɚɝɟ 3ɫ. 
 


