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ɍȾɄ 681.3(075) 

Ⱦ 998 

ȻȻɄ 32.97ɹ7 

 

Ⱦɹɬɥɨɜɚ ȿ.ɉ., ɇɨɜɢɤɨɜ Ⱥ.ɂ. ȼɵɱɢɫɥɢɬɟɥɶɧɵɟ ɫɟɬɢ ɜ ɫɢɫɬɟɦɚɯ 
ɭɩɪɚɜɥɟɧɢɹ: ɭɱɟɛ. ɩɨɫɨɛɢɟ/ ȼɒɌЭ ɋɉɛȽɍɉɌȾ. ɋɉɛ., 2017. – 84 ɫ.  

 

ȼ ɭɱɟɛɧɨɦ ɩɨɫɨɛɢɢ ɪɚɫɫɦɨɬɪɟɧɵ ɨɫɧɨɜɧɵɟ ɫɬɪɭɤɬɭɪɵ ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ 
ɫɟɬɟɣ, ɢɫɩɨɥɶɡɭɟɦɵɯ ɜ ɫɢɫɬɟɦɚɯ ɭɩɪɚɜɥɟɧɢɹ. 

ɉɨɫɨɛɢɟ ɩɪɟɞɧɚɡɧɚɱɟɧɨ ɞɥɹ ɫɬɭɞɟɧɬɨɜ, ɨɛɭɱɚɸɳɢɯɫɹ ɩɨ ɞɢɫɰɢɩɥɢɧɚɦ: 

 ȼɵɱɢɫɥɢɬɟɥɶɧɵɟ ɦɚɲɢɧɵ, ɫɢɫɬɟɦɵ ɢ ɫɟɬɢ;  

 ɋɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɯɢɦɢɤɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ ɩɪɨɰɟɫɫɚɦɢ; 

 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɯ ɫɢɫɬɟɦ; 
 ɋɢɫɬɟɦɵ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ; 
 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɫɢɫɬɟɦ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɢ ɭɩɪɚɜɥɟɧɢɹ; 

 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɯ ɫɢɫɬɟɦ ɜɢɪɬɭɚɥɶɧɵɯ 
ɩɪɟɞɩɪɢɹɬɢɣ; 

 Ɇɢɤɪɨɤɨɧɬɪɨɥɥɟɪɵ ɢ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɵ ɜ ɫɢɫɬɟɦɚɯ ɭɩɪɚɜɥɟɧɢɹ;  

 ɉɪɨɝɪɚɦɦɢɪɨɜɚɧɢɟ ɢ ɧɚɥɚɞɤɚ ɤɨɧɬɪɨɥɥɟɪɨɜ ɫɥɟɞɭɸɳɢɯ 
ɧɚɩɪɚɜɥɟɧɢɣ ɩɨɞɝɨɬɨɜɤɢ:  

 27.03.04 – ɍɩɪɚɜɥɟɧɢɟ ɜ ɬɟɯɧɢɱɟɫɤɢɯ ɫɢɫɬɟɦɚɯ; 

 15.04.04 – Ⱥɜɬɨɦɚɬɢɡɚɰɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɢ 
ɩɪɨɢɡɜɨɞɫɬɜ; 

 18.03.01 – ɏɢɦɢɱɟɫɤɚɹ ɬɟɯɧɨɥɨɝɢɹ. 
Ɉɧɨ ɬɚɤɠɟ ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɨ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɤɭɪɫɨɜɵɯ 

ɩɪɨɟɤɬɨɜ ɢ ɜɵɩɭɫɤɧɵɯ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɵɯ ɪɚɛɨɬ. 
 

Ɋɟɰɟɧɡɟɧɬɵ: 
ɡɚɜ. ɤɚɮɟɞɪɨɣ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɩɪɨɰɟɫɫɨɜ ɯɢɦɢɱɟɫɤɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ  

ɋɉɛȽɌɂ(Ɍɍ) ɞ-ɪ.ɬɟɯɧ.ɧɚɭɤ, ɩɪɨɮ. Ʌ.Ⱥ.Ɋɭɫɢɧɨɜ; 

 

ɡɚɜ. ɤɚɮɟɞɪɨɣ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ ɷɥɟɤɬɪɨɩɪɢɜɨɞɚ ɢ ɷɥɟɤɬɪɨɬɟɯɧɢɤɢ 
ɋɉɛȽɌɍɊɉ, ɤɚɧɞ.ɬɟɯɧ.ɧɚɭɤ, ɞɨɰ. ȿ.ȼ.ɏɚɪɞɢɤɨɜ. 

 

Ɋɟɤɨɦɟɧɞɨɜɚɧɨ ɤ ɢɡɞɚɧɢɸ Ɋɟɞɚɤɰɢɨɧɧɨ-ɢɡɞɚɬɟɥɶɫɤɢɦ ɫɨɜɟɬɨɦ ȼɒɌЭ 
ɋɉɛȽɍɉɌȾ ɜ ɤɚɱɟɫɬɜɟ ɭɱɟɛɧɨɝɨ ɩɨɫɨɛɢɹ. 

 

 

 

© Ⱦɹɬɥɨɜɚ ȿ.ɉ., ɇɨɜɢɤɨɜ Ⱥ.ɂ., 2017 

                                                © ȼɵɫɲɚɹ ɲɤɨɥɚ ɬɟɯɧɨɥɨɝɢɢ 

                                                          ɢ ɷɧɟɪɝɟɬɢɤɢ ɋɉɛȽɍɉɌȾ, 2017 
   

 



 

 5 

1. ɋȿɌɂ ETHERNET 

1.1. Ʉɥɚɫɫɢɮɢɤɚɰɢɹ ɫɟɬɟɣ Ethernet 

         ɇɚɢɛɨɥɶɲɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɜ ɞɨɦɚɲɧɢɯ ɢ ɩɪɨɦɵɲɥɟɧɧɵɯ ɫɟɬɹɯ ɧɚ 

ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɩɨɥɭɱɢɥɚ ɬɟɯɧɨɥɨɝɢɹ Ethernet. Эɬɚ ɬɟɯɧɨɥɨɝɢɹ ɛɵɥɚ 

ɪɚɡɪɚɛɨɬɚɧɚ ɜ 1970 ɝ., ɚ ɜ 1980 ɝ. ɧɚ ɟɟ ɨɫɧɨɜɟ ɛɵɥ ɫɨɡɞɚɧ ɫɬɚɧɞɚɪɬ IEEE 

802.3. Ⱦɚɧɧɚɹ ɬɟɯɧɨɥɨɝɢɹ ɢɦɟɟɬ ɬɪɢ ɪɟɚɥɢɡɚɰɢɢ: ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ Ethernet 

(ɪɢɫ. 1.1), Fast Ethernet (ɪɢɫ. 1.2) ɢ Gigabit Ethernet – ɫɨ ɫɤɨɪɨɫɬɹɦɢ 10, 100 ɢ 

1000 Ɇɛɢɬ ɜ ɫɟɤɭɧɞɭ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. Ʉɚɠɞɚɹ ɩɨɫɥɟɞɭɸɳɚɹ ɪɟɚɥɢɡɚɰɢɹ 

ɹɜɥɹɟɬɫɹ ɦɨɞɟɪɧɢɡɚɰɢɟɣ ɩɪɟɞɵɞɭɳɟɣ ɢ ɪɚɛɨɬɚɟɬ ɧɚ ɛɨɥɶɲɢɯ ɫɤɨɪɨɫɬɹɯ. 
 

 

 

 

 

 

 

 

 

 

 

Ɋɢɫ. 1.1. ɋɬɪɭɤɬɭɪɚ Ethernet 10 Ɇɛɢɬ/ɫ 

 

 

 

 

 

 

 

 

 

 

Ɋɢɫ. 1.2. ɋɬɪɭɤɬɭɪɚ Ethernet 100 Ɇɛɢɬ/ɫ 

 

Ɍɨɧɤɢɣ 

10Base2 

Ethernet (10 Ɇɛɢɬ/ɫ) 

Ʉɨɚɤɫɢɚɥɶɧɵɣ ɤɚɛɟɥɶ 

(ɲɢɧɚ) 
ȼɢɬɚɹ ɩɚɪɚ 

(ɡɜɟɡɞɚ) 
10BaseT 

(ɞɨ 100 ɦ) 

Ɉɩɬɢɱɟɫɤɨɟ ɜɨɥɨɤɧɨ 

10BaseF 

(ɞɨ 2 ɤɦ) 

Ɍɨɥɫɬɵɣ 

10Base5 

Ethernet (100 Ɇɛɢɬ/ɫ) 

ȼɢɬɚɹ ɩɚɪɚ 

(ɡɜɟɡɞɚ) 
100BaseT 

100BaseTX 

100BaseT4 

(ɞɨ 100 ɦ) 

Ɉɩɬɢɱɟɫɤɨɟ ɜɨɥɨɤɧɨ 

100BaseFX 
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 Gigabit Ethernet ɩɪɟɞɫɬɚɜɥɟɧ ɫɬɚɧɞɚɪɬɨɦ 1000BaseT ɫɨ ɫɤɨɪɨɫɬɶɸ 

ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ ɞɨ 1000 Ɇɛɢɬ/ɫ (1 Ƚɛɢɬ/ɫ) ɢ ɞɥɢɧɨɣ ɨɞɧɨɝɨ ɫɟɝɦɟɧɬɚ ɞɨ 100 

ɦ. Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɫɟɬɟɣ ɧɚ ɨɫɧɨɜɟ Gigabit Ethernet ɞɨɥɠɧɚ ɛɵɬɶ 

ɢɫɩɨɥɶɡɨɜɚɧɚ ɜɢɬɚɹ ɩɚɪɚ (ɪɚɡɞ. 1.4) ɧɟ ɧɢɠɟ 5-ɣ ɤɚɬɟɝɨɪɢɢ. 

1.2. Ɉɛɨɡɧɚɱɟɧɢɟ ɫɬɚɧɞɚɪɬɨɜ ɫɟɬɟɣ Ethernet 

                                              XBaseY, 

ɝɞɟ X - ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɫɟɬɢ (Ɇɛɢɬ/ɫ); 

 Y - ɦɚɤɫɢɦɚɥɶɧɚɹ ɞɥɢɧɚ ɫɟɝɦɟɧɬɚ (ɜ ɫɨɬɧɹɯ ɦɟɬɪɨɜ), 

  ɢɥɢ T- twisted pair (ɜɢɬɚɹ ɩɚɪɚ), 

  ɢɥɢ F-fiber optic (ɨɩɬɢɱɟɫɤɨɟ ɜɨɥɨɤɧɨ). 

1.3. Ʉɨɚɤɫɢɚɥɶɧɵɣ ɤɚɛɟɥɶ 

Ʉɨɚɤɫɢɚɥɶɧɵɣ ɤɚɛɟɥɶ (ɪɢɫ. 1.3) ɫɨɫɬɨɢɬ ɢɡ ɩɪɨɜɨɞɹɳɟɣ ɦɟɞɧɨɣ ɠɢɥɵ ɢ 

ɷɤɪɚɧɚ, ɪɚɡɞɟɥɟɧɧɵɯ ɢɡɨɥɢɪɭɸɳɢɦ ɫɥɨɟɦ ɢ ɩɨɦɟɳɟɧɧɵɯ ɜ ɡɚɳɢɬɧɭɸ 

ɨɛɨɥɨɱɤɭ. Ʉɨɚɤɫɢɚɥɶɧɵɣ ɤɚɛɟɥɶ ɞɟɥɢɬɫɹ ɧɚ ɬɨɥɫɬɵɣ ɢ ɬɨɧɤɢɣ ɜ ɡɚɜɢɫɢɦɨɫɬɢ 

ɨɬ ɞɢɚɦɟɬɪɚ [1]. ɇɚ ɤɨɧɰɚɯ ɤɚɛɟɥɹ ɦɨɧɬɢɪɭɸɬɫɹ ɪɚɡɴɟɦɵ BNC. 

 

 

 

 

 

 

Ɋɢɫ. 1.3. Ʉɨɚɤɫɢɚɥɶɧɵɣ ɤɚɛɟɥɶ 

ɋɟɬɶ ɧɚ ɛɚɡɟ ɤɨɚɤɫɢɚɥɶɧɨɝɨ ɤɚɛɟɥɹ ɫɬɪɨɢɬɫɹ ɩɨ ɬɢɩɨɥɨɝɢɢ ɒɂɇȺ (ɪɚɡɞ. 

1.7). Ⱦɥɹ ɫɨɟɞɢɧɟɧɢɹ ɨɬɪɟɡɤɨɜ ɤɨɚɤɫɢɚɥɶɧɵɯ ɤɚɛɟɥɟɣ ɢɫɩɨɥɶɡɭɸɬɫɹ Ɍ-

ɤɨɧɧɟɤɬɨɪɵ (ɪɢɫ. 1.4). 

 

Ɋɢɫ. 1.4. Ɍ-ɤɨɧɧɟɤɬɨɪ 

ɩɪɨɜɨɞɹɳɚɹ ɠɢɥɚ 

ɷɤɪɚɧ ɢɡɨɥɢɪɭɸɳɢɣ ɫɥɨɣ 

ɡɚɳɢɬɧɚɹ ɨɛɨɥɨɱɤɚ 
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 ɇɚ ɫɜɨɛɨɞɧɵɟ ɤɨɧɰɵ ɤɨɚɤɫɢɚɥɶɧɨɝɨ ɤɚɛɟɥɹ ɈȻəɁȺɌȿɅɖɇɈ 

ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɬɟɪɦɢɧɚɬɨɪɵ, ɩɪɟɞɫɬɚɜɥɹɸɳɢɟ ɫɨɛɨɣ ɝɚɫɢɬɟɥɢ ɫɢɝɧɚɥɚ 

ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ 50 Ɉɦ. 

1.4. ȼɢɬɚɹ ɩɚɪɚ 

ȼɢɬɚɹ ɩɚɪɚ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɞɜɚ ɩɪɨɜɨɞɚ, ɩɟɪɟɩɥɟɬɟɧɧɵɯ ɜɦɟɫɬɟ, ɱɬɨ 

ɩɨɡɜɨɥɹɟɬ ɫɧɢɡɢɬɶ ɭɪɨɜɟɧɶ ɩɨɦɟɯ ɩɪɢ ɩɟɪɟɞɚɱɟ ɞɚɧɧɵɯ. Ʉɚɛɟɥɶ Ethernet, 

ɤɨɬɨɪɵɣ ɧɚɡɵɜɚɟɬɫɹ ɤɚɛɟɥɶ «ɜɢɬɚɹ ɩɚɪɚ», ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɱɟɬɵɪɟ (ɪɟɠɟ 

ɞɜɟ) ɜɢɬɵɟ ɩɚɪɵ ɜ ɨɞɧɨɣ ɨɩɥɟɬɤɟ. ȼɢɬɚɹ ɩɚɪɚ ɦɨɠɟɬ ɛɵɬɶ ɷɤɪɚɧɢɪɨɜɚɧɧɨɣ 

(ɨɛɨɡɧɚɱɚɟɬɫɹ STP) ɢ ɧɟɷɤɪɚɧɢɪɨɜɚɧɧɨɣ (ɨɛɨɡɧɚɱɚɟɬɫɹ UTP). Ⱦɥɹ ɨɛɠɢɦɚ 

ɜɢɬɨɣ ɩɚɪɵ ɢɫɩɨɥɶɡɭɸɬɫɹ ɤɨɧɧɟɤɬɨɪɵ RJ-45 (ɪɢɫ. 1.5). 
 

 

 

 

 

 

 

 

Ɋɢɫ. 1.5. Ʉɨɧɧɟɤɬɨɪ RJ-45 

1.5. ɉɪɚɜɢɥɚ ɨɛɠɢɦɚ ɜɢɬɨɣ ɩɚɪɵ 

ɋɭɳɟɫɬɜɭɟɬ ɞɜɚ ɫɩɨɫɨɛɚ ɭɫɬɚɧɨɜɤɢ ɤɨɧɧɟɤɬɨɪɚ RJ-45 ɧɚ ɤɚɛɟɥɟ «ɜɢɬɚɹ 

ɩɚɪɚ» [1, 2]: EIA/TIA-568A (ɪɢɫ 1.6ɚ) ɢ EIA/TIA-568B (ɪɢɫ 1.6ɛ). 
 

 

 

 

 

 

 

 

 ɚ) EIA/TIA-568A ɛ) EIA/TIA-568B 

Ɋɢɫ. 1.6. ȼɚɪɢɚɧɬɵ ɨɛɠɢɦɚ ɜɢɬɨɣ ɩɚɪɵ 

 1 ɡɟɥɟɧɨ-ɛɟɥɵɣ 
    2 ɡɟɥɟɧɵɣ 
    3 ɨɪɚɧɠɟɜɨ-ɛɟɥɵɣ 
    4 ɫɢɧɢɣ 
    5 ɫɢɧɟ-ɛɟɥɵɣ 
    6 ɨɪɚɧɠɟɜɵɣ 
    7 ɤɨɪɢɱɧɟɜɨ-ɛɟɥɵɣ 
    8 ɤɨɪɢɱɧɟɜɵɣ 

 1 ɨɪɚɧɠɟɜɨ-ɛɟɥɵɣ 
    2 ɨɪɚɧɠɟɜɵɣ 
    3 ɡɟɥɟɧɨ-ɛɟɥɵɣ 
    4 ɫɢɧɢɣ 
    5 ɫɢɧɟ-ɛɟɥɵɣ 
    6 ɡɟɥɟɧɵɣ 
    7 ɤɨɪɢɱɧɟɜɨ-ɛɟɥɵɣ 
    8 ɤɨɪɢɱɧɟɜɵɣ 
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 Ʉɪɨɦɟ ɷɬɨɝɨ, ɩɪɚɜɢɥɚ ɨɛɠɢɦɚ ɤɚɛɟɥɹ ɡɚɜɢɫɹɬ ɨɬ ɬɨɝɨ, ɤɚɤɢɟ ɭɫɬɪɨɣɫɬɜɚ 

ɧɟɨɛɯɨɞɢɦɨ ɫɨɟɞɢɧɢɬɶ: 

1) Ʉɨɦɩɶɸɬɟɪ – Hub 

ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɧɚ ɩɪɨɬɢɜɨɩɨɥɨɠɧɵɯ ɤɨɧɰɚɯ ɤɚɛɟɥɹ ɢɫɩɨɥɶɡɭɸɬɫɹ 

ɨɞɢɧɚɤɨɜɵɟ ɫɩɨɫɨɛɵ ɨɛɠɢɦɚ (ɪɢɫ. 1.7), ɥɢɛɨ EIA/TIA-568A ɢ EIA/TIA-568A, 

ɥɢɛɨ EIA/TIA-568B ɢ EIA/TIA-568B. 

 

 

 

 

 

 

Ɋɢɫ. 1.7. ɋɨɟɞɢɧɟɧɢɟ Ʉɨɦɩɶɸɬɟɪ – Hub 

 

2) Ʉɨɦɩɶɸɬɟɪ – Ʉɨɦɩɶɸɬɟɪ 

ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɧɚ ɩɪɨɬɢɜɨɩɨɥɨɠɧɵɯ ɤɨɧɰɚɯ ɤɚɛɟɥɹ ɢɫɩɨɥɶɡɭɸɬɫɹ 

ɪɚɡɥɢɱɧɵɟ ɫɩɨɫɨɛɵ ɨɛɠɢɦɚ (ɪɢɫ. 1.8), ɬ.ɟ. ɢ EIA/TIA-568A ɢ EIA/TIA-568B, ɚ 

ɤɚɛɟɥɶ ɧɚɡɵɜɚɟɬɫɹ ɩɟɪɟɤɪɟɫɬɧɵɦ (ɤɪɨɫɫɨɜɵɦ). 
 

 

 

 

 

 

Ɋɢɫ. 1.8. ɋɨɟɞɢɧɟɧɢɟ Ʉɨɦɩɶɸɬɟɪ – Ʉɨɦɩɶɸɬɟɪ 

 

1.6. Ɉɩɬɢɱɟɫɤɨɟ ɜɨɥɨɤɧɨ 

Ɉɩɬɢɱɟɫɤɨɟ ɜɨɥɨɤɧɨ ɹɜɥɹɟɬɫɹ ɛɨɥɟɟ ɞɨɪɨɝɢɦ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɜɢɬɨɣ 

ɩɚɪɨɣ ɢ ɤɨɚɤɫɢɚɥɶɧɵɦ ɤɚɛɟɥɟɦ, ɚ ɬɚɤɠɟ ɬɪɟɛɭɟɬ ɨɩɪɟɞɟɥɟɧɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɢ 

ɢ ɢɧɫɬɪɭɦɟɧɬɚ ɞɥɹ ɟɝɨ ɦɨɧɬɚɠɚ. ɉɪɨɯɨɞɹ ɩɨ ɨɩɬɢɱɟɫɤɨɦɭ ɤɚɛɟɥɸ, ɫɜɟɬ 

ɦɧɨɝɨɤɪɚɬɧɨ ɨɬɪɚɠɚɟɬɫɹ (ɪɢɫ. 1.9), ɩɪɢ ɷɬɨɦ ɩɨɬɟɪɢ ɫɢɝɧɚɥɚ ɦɚɥɵ. Ʉɚɤ 

ɩɪɚɜɢɥɨ, ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɨɩɬɢɱɟɫɤɢɯ ɦɚɝɢɫɬɪɚɥɹɯ ɞɥɹ ɩɟɪɟɞɚɱɢ ɛɨɥɶɲɢɯ 

Ʉɨɦɩɶɸɬɟɪ 

 

ɉɟɪɟɞɚɬɱɢɤ 

 

ɉɪɢɟɦɧɢɤ 

1 

2 

3 

6 

Hub 

1 

2 

3 

6 

 

ɉɪɢɟɦɧɢɤ 

 

ɉɟɪɟɞɚɬɱɢɤ 

Ʉɨɦɩɶɸɬɟɪ 

 
 

ɉɟɪɟɞɚɬɱɢɤ 

 

ɉɪɢɟɦɧɢɤ 

1 

2 

3 

6 

Ʉɨɦɩɶɸɬɟɪ 

1 

2 

3 

6 

 

ɉɟɪɟɞɚɬɱɢɤ 

 
 

ɉɪɢɟɦɧɢɤ 
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ɨɛɴɟɦɨɜ ɞɚɧɧɵɯ ɧɚ ɞɚɥɶɧɢɟ ɪɚɫɫɬɨɹɧɢɹ. ɉɨɷɬɨɦɭ ɜ ɛɨɥɶɲɢɧɫɬɜɟ ɫɥɭɱɚɟɜ ɜ 

ɨɩɬɨɜɨɥɨɤɨɧɧɨɣ ɫɟɬɢ ɢɦɟɟɬ ɦɟɫɬɨ ɫɨɟɞɢɧɟɧɢɟ «ɬɨɱɤɚ-ɬɨɱɤɚ», ɤɨɝɞɚ ɩɨ 

ɨɩɬɨɜɨɥɨɤɧɭ ɫɨɟɞɢɧɹɸɬɫɹ ɥɢɲɶ ɞɜɚ ɭɫɬɪɨɣɫɬɜɚ, ɚ ɞɚɥɶɲɟ ɞɚɧɧɵɟ ɪɚɫɯɨɞɹɬɫɹ 

ɤ ɫɜɨɢɦ ɚɞɪɟɫɚɬɚɦ ɩɨ ɜɢɬɨɣ ɩɚɪɟ (ɪɢɫ. 1.10). ɉɨɞɨɛɧɚɹ ɬɨɩɨɥɨɝɢɹ, ɬɚɤɠɟ ɤɚɤ 

ɢ ɞɥɹ ɫɟɬɢ ɧɚ ɨɫɧɨɜɚɧɢɢ ɱɢɫɬɨ ɜɢɬɨɣ ɩɚɪɵ, ɧɚɡɵɜɚɟɬɫɹ «ɡɜɟɡɞɚ». 

 

 

 

 

Ɋɢɫ. 1.9. Ɉɩɬɢɱɟɫɤɨɟ ɜɨɥɨɤɧɨ 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ɋɢɫ. 1.10. Ɉɩɬɨɜɨɥɨɤɨɧɧɚɹ ɦɚɝɢɫɬɪɚɥɶ 

 

1.7. Ɍɨɩɨɥɨɝɢɢ ɫɟɬɟɣ 

Ɂɜɟɡɞɚ 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ «ɡɜɟɡɞɚ» (ɪɢɫ. 1.11) ɹɜɥɹɟɬɫɹ ɧɚɢɛɨɥɟɟ ɱɚɫɬɨ 

ɜɫɬɪɟɱɚɸɳɟɣɫɹ ɬɨɩɨɥɨɝɢɟɣ ɞɥɹ ɦɚɫɫɨɜɨɝɨ ɧɟɩɪɨɦɵɲɥɟɧɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ. 

ɋɜɹɡɚɧɨ ɷɬɨ ɜ ɨɫɧɨɜɧɨɦ ɫ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟɦ Ethernet. 

 

 

Ɉɩɬɢɱɟɫɤɨɟ ɜɨɥɨɤɧɨ 

 

<<== ɞɨ 250 ɤɦ ==>> 
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Ɋɢɫ. 1.11. Ɍɨɩɨɥɨɝɢɹ «ɡɜɟɡɞɚ» 

Ʉɨɦɩɶɸɬɟɪɵ ɫɨɟɞɢɧɹɸɬɫɹ ɱɟɪɟɡ ɰɟɧɬɪɚɥɶɧɨɟ ɭɫɬɪɨɣɫɬɜɨ – ɫɟɪɜɟɪ. ɉɪɢ 

ɜɵɯɨɞɟ ɢɡ ɫɬɪɨɹ ɨɞɧɨɝɨ ɢɡ ɤɨɦɩɶɸɬɟɪɨɜ ɫɟɬɶ ɩɪɨɞɨɥɠɚɟɬ ɪɚɛɨɬɚɬɶ, ɧɨ ɩɪɢ 

ɜɵɯɨɞɟ ɢɡ ɫɬɪɨɹ ɫɟɪɜɟɪɚ ɫɜɹɡɶ ɦɟɠɞɭ ɤɨɦɩɶɸɬɟɪɚɦɢ ɩɪɨɩɚɞɚɟɬ. 

ɒɢɧɚ 

Ɍɨɩɨɥɨɝɢɹ «ɲɢɧɚ» (ɪɢɫ. 1.12) ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɫɟɬɟɣ Ether-

net 10Base5 ɢ 10Base2, ɤɨɬɨɪɵɟ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɫɱɢɬɚɸɬɫɹ ɭɫɬɚɪɟɜɲɢɦɢ. 

ɉɨɞɫɨɟɞɢɧɟɧɢɟ ɤɨɦɩɶɸɬɟɪɨɜ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɪɚɡɪɵɜ ɤɚɛɟɥɹ ɫ ɩɨɦɨɳɶɸ T-

ɤɨɧɧɟɤɬɨɪɚ. ɉɪɢ ɨɬɫɨɟɞɢɧɟɧɢɢ ɤɨɦɩɶɸɬɟɪɚ T-ɤɨɧɧɟɤɬɨɪ ɭɞɚɥɹɟɬɫɹ, ɚ ɧɚ ɟɝɨ 

ɦɟɫɬɨ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɩɟɪɟɦɵɱɤɚ, ɫɨɟɞɢɧɹɸɳɚɹ ɞɜɚ ɫɟɝɦɟɧɬɚ ɪɚɡɨɪɜɚɧɧɨɝɨ 

ɤɚɛɟɥɹ. ɇɚ ɤɨɧɰɚɯ ɲɢɧɵ ɈȻəɁȺɌȿɅɖɇɈ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɬɟɪɦɢɧɚɬɨɪɵ 

ɞɥɹ ɩɨɝɥɨɳɟɧɢɹ «ɫɜɨɛɨɞɧɵɯ» ɫɢɝɧɚɥɨɜ. 

 

 

 

 

 

 

 

Ɋɢɫ. 1.12. Ɍɨɩɨɥɨɝɢɹ «ɲɢɧɚ» 

… 

T-ɤɨɧɧɟɤɬɨɪ 

Ɍɟɪɦɢɧɚɬɨɪ Ɍɟɪɦɢɧɚɬɨɪ 
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Ʉɨɥɶɰɨ 

«Ʉɨɥɶɰɨ» ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɫɟɬɹɯ, ɨɬɥɢɱɧɵɯ ɨɬ Ethernet, ɧɚɩɪɢɦɟɪ Token 

Ring, ɝɞɟ ɩɨ ɫɟɬɢ ɩɨɫɬɨɹɧɧɨ ɰɢɪɤɭɥɢɪɭɟɬ ɤɨɪɨɬɤɢɣ ɛɥɨɤ ɞɚɧɧɵɯ (ɦɚɪɤɟɪ), 

ɩɨɥɭɱɚɟɦɵɣ ɤɚɠɞɨɣ ɪɚɛɨɱɟɣ ɫɬɚɧɰɢɟɣ ɩɨ ɨɱɟɪɟɞɢ. 

Ɇɨɠɧɨ ɜɵɞɟɥɢɬɶ ɞɜɚ ɩɨɞɬɢɩɚ ɞɚɧɧɨɣ ɬɨɩɨɥɨɝɢɢ: ɨɞɧɨɫɬɨɪɨɧɧɟɟ ɤɨɥɶɰɨ 

(ɪɢɫ. 1.13) ɢ ɞɜɭɯɫɬɨɪɨɧɧɟɟ ɤɨɥɶɰɨ (ɪɢɫ. 1.14). 

ȼ ɨɞɧɨɫɬɨɪɨɧɧɟɦ ɤɨɥɶɰɟ ɩɪɢ ɜɵɯɨɞɟ ɢɡ ɫɬɪɨɹ ɨɞɧɨɝɨ ɢɡ ɫɟɝɦɟɧɬɨɜ 

ɤɚɛɟɥɹ, ɫɨɟɞɢɧɹɸɳɟɝɨ ɪɚɛɨɱɢɟ ɫɬɚɧɰɢɢ, ɜɵɯɨɞɢɬ ɢɡ ɫɬɪɨɹ ɜɫɹ ɫɟɬɶ. Эɬɚ 

ɩɪɨɛɥɟɦɚ ɪɟɲɚɟɬɫɹ ɩɟɪɟɞɚɱɟɣ ɫɨɨɛɳɟɧɢɣ ɜ ɨɛɨɢɯ ɧɚɩɪɚɜɥɟɧɢɹɯ (ɫɦ. ɪɢɫ. 

1.14), ɢ ɩɪɢ ɜɵɯɨɞɟ ɢɡ ɫɬɪɨɹ ɨɞɧɨɝɨ ɢɡ ɫɟɝɦɟɧɬɨɜ ɤɚɛɟɥɹ, ɫɨɟɞɢɧɹɸɳɟɝɨ 

ɪɚɛɨɱɢɟ ɫɬɚɧɰɢɢ, ɫɨɨɛɳɟɧɢɹ ɦɨɝɭɬ ɩɟɪɟɞɚɜɚɬɶɫɹ ɜ ɨɛɪɚɬɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ ɩɨ 

ɜɬɨɪɨɦɭ ɤɨɥɶɰɭ. Ⱦɜɭɯɫɬɨɪɨɧɧɟɟ ɤɨɥɶɰɨ ɹɜɥɹɟɬɫɹ ɛɨɥɟɟ ɧɚɞɟɠɧɵɦ, ɬɚɤ ɤɚɤ 

ɞɚɠɟ ɩɪɢ ɜɵɯɨɞɟ ɢɡ ɫɬɪɨɹ ɨɞɧɨɜɪɟɦɟɧɧɨ ɧɟɫɤɨɥɶɤɢɯ ɷɥɟɦɟɧɬɨɜ ɫɟɬɢ 

ɨɬɞɟɥɶɧɵɟ ɟɟ ɱɚɫɬɢ ɩɪɨɞɨɥɠɚɸɬ ɮɭɧɤɰɢɨɧɢɪɨɜɚɬɶ. ɇɨ ɞɜɨɣɧɨɟ ɤɨɥɶɰɨ 

ɹɜɥɹɟɬɫɹ ɛɨɥɟɟ ɞɨɪɨɝɨɫɬɨɹɳɢɦ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɨɞɧɨɫɬɨɪɨɧɧɢɦ ɢɡ-ɡɚ 

ɛɨɥɶɲɟɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɤɚɛɟɥɹ. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



12 

 

Ɋɢɫ. 1.13. Ɉɞɧɨɫɬɨɪɨɧɧɟɟ ɤɨɥɶɰɨ 

 

 

 

 

 

 

 

 

 

 

 

 

Ɋɢɫ. 1.14. Ⱦɜɭɯɫɬɨɪɨɧɧɟɟ ɤɨɥɶɰɨ 

 

ɋɦɟɲɚɧɧɚɹ ɬɨɩɨɥɨɝɢɹ 

ɋɟɬɶ ɦɨɠɟɬ ɛɵɬɶ ɫɦɟɲɚɧɧɨɣ, ɬ.ɟ. ɫɨɞɟɪɠɚɬɶ ɜ ɫɟɛɟ ɩɪɢɡɧɚɤɢ ɪɚɡɥɢɱɧɵɯ 

ɬɨɩɨɥɨɝɢɣ (ɪɢɫ. 1.15). ȼ ɧɟɤɨɬɨɪɵɯ ɥɢɬɟɪɚɬɭɪɧɵɯ ɢɫɬɨɱɧɢɤɚɯ ɩɨɞɨɛɧɭɸ 

ɫɬɪɭɤɬɭɪɭ ɫɟɬɢ ɜɵɞɟɥɹɸɬ ɜ ɨɬɞɟɥɶɧɭɸ (ɱɟɬɜɟɪɬɭɸ) ɬɨɩɨɥɨɝɢɸ. 
 

 

 

 

 

 

 

, 

 

 

 

Ɋɢɫ. 1.15. ɉɪɢɦɟɪ ɫɦɟɲɚɧɧɨɣ ɬɨɩɨɥɨɝɢɢ 
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ɉɪɢ ɷɬɨɦ ɭɡɟɥ, ɩɪɢɧɚɞɥɟɠɚɳɢɣ ɨɞɧɨɜɪɟɦɟɧɧɨ ɞɜɭɦ ɢɥɢ ɛɨɥɟɟ ɫɟɬɹɦ, 

ɹɜɥɹɟɬɫɹ ɲɥɸɡɨɦ ɥɢɛɨ ɦɨɫɬɨɦ. 

Ɇɨɫɬ (bridge) - ɭɫɬɪɨɣɫɬɜɨ, ɫɨɟɞɢɧɹɸɳɟɟ ɞɜɟ ɨɬɞɟɥɶɧɵɟ ɫɟɬɢ ɢɥɢ ɞɜɚ 

ɫɟɝɦɟɧɬɚ ɨɞɧɨɣ ɫɟɬɢ, ɢɫɩɨɥɶɡɭɸɳɢɯ ɨɞɢɧɚɤɨɜɵɟ ɩɪɨɬɨɤɨɥɵ. 

ɒɥɸɡ (gateway) - ɛɨɥɟɟ ɫɥɨɠɧɨɟ ɭɫɬɪɨɣɫɬɜɨ, ɨɛɴɟɞɢɧɹɸɳɟɟ 

ɪɚɡɧɨɪɨɞɧɵɟ ɫɟɬɢ. 

1.8. Ʉɨɧɰɟɧɬɪɚɬɨɪ Hub 

Hub – ɤɨɧɰɟɧɬɪɚɬɨɪ, ɹɜɥɹɟɬɫɹ ɰɟɧɬɪɚɥɶɧɵɦ ɡɜɟɧɨɦ ɬɨɩɨɥɨɝɢɢ «ɡɜɟɡɞɚ» 

(ɪɢɫ. 1.16) [1]. ɂɦɟɟɬ ɜɨɫɟɦɶ ɪɚɡɴɟɦɨɜ RJ-45 ɢɥɢ ɛɨɥɶɲɟɟ ɢɯ ɱɢɫɥɨ, ɤɚɤ 

ɩɪɚɜɢɥɨ, ɤɪɚɬɧɨɟ ɜɨɫɶɦɢ. Ɉɫɨɛɟɧɧɨɫɬɶɸ ɪɚɛɨɬɵ hub ɹɜɥɹɟɬɫɹ ɬɨ, ɱɬɨ, 

ɩɨɥɭɱɢɜ ɫɨɨɛɳɟɧɢɟ ɨɬ ɨɞɧɨɝɨ ɤɨɦɩɶɸɬɟɪɚ, ɨɧ ɩɟɪɟɞɚɟɬ ɟɝɨ ɧɚ ɜɫɟ 

ɤɨɦɩɶɸɬɟɪɵ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɢ ɩɟɪɟɞɚɱɟ ɫɨɨɛɳɟɧɢɹ ɨɞɧɢɦ ɢɡ 

ɤɨɦɩɶɸɬɟɪɨɜ ɞɪɭɝɢɟ ɩɟɪɟɞɚɜɚɬɶ ɧɟ ɦɨɝɭɬ. Hub ɪɚɛɨɬɚɟɬ ɜ ɪɟɠɢɦɟ 

ɩɨɥɭɞɭɩɥɟɤɫɚ (ɪɚɡɞ. 1.12). 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ɋɢɫ. 1.16. ɐɟɧɬɪɚɥɶɧɨɟ ɡɜɟɧɨ ɬɨɩɨɥɨɝɢɢ «ɡɜɟɡɞɚ» 

 

1.9. Ʉɨɦɦɭɬɚɬɨɪ Switch 

ɏɚɛ 
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Switch (ɤɨɦɦɭɬɚɬɨɪ) - ɚɧɚɥɨɝɢɱɟɧ hub, ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ ɬɨɝɨ, ɱɬɨ 

ɫɨɨɛɳɟɧɢɟ ɩɨɫɵɥɚɟɬɫɹ ɧɚ ɤɨɧɤɪɟɬɧɵɣ ɤɨɦɩɶɸɬɟɪ. Switch ɦɨɠɟɬ ɪɚɛɨɬɚɬɶ ɜ 

ɪɟɠɢɦɟ ɩɨɥɧɨɝɨ ɞɭɩɥɟɤɫɚ (ɪɚɡɞ. 1.12). 

 

1.10. Ɋɟɩɢɬɟɪɵ 

Ɋɟɩɢɬɟɪɵ (ɩɨɜɬɨɪɢɬɟɥɢ) - ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɭɜɟɥɢɱɟɧɢɹ ɞɥɢɧɵ ɫɟɬɢ 

(ɜɵɫɬɭɩɚɸɬ ɜ ɪɨɥɢ ɭɫɢɥɢɬɟɥɹ ɫɢɝɧɚɥɚ). 

 

1.11. ɇɚɫɬɪɨɣɤɚ ɫɟɬɢ ɜ Ɉɋ Windows 

ɇɚɫɬɪɨɣɤɚ ɢɦɟɧɢ ɤɨɦɩɶɸɬɟɪɚ ɢ ɪɚɛɨɱɟɣ ɝɪɭɩɩɵ 

ɂɦɹ ɤɨɦɩɶɸɬɟɪɚ ɢ ɪɚɛɨɱɟɣ ɝɪɭɩɩɵ ɡɚɞɚɟɬɫɹ ɜ ɫɜɨɣɫɬɜɚɯ ɫɢɫɬɟɦɵ. Ⱦɥɹ 

ɜɵɡɨɜɚ ɨɤɧɚ ɫɜɨɣɫɬɜ ɫɢɫɬɟɦɵ ɧɟɨɛɯɨɞɢɦɨ ɳɟɥɤɧɭɬɶ ɩɪɚɜɨɣ ɤɥɚɜɢɲɟɣ ɦɵɲɢ 

ɩɨ ɡɧɚɱɤɭ «ɦɨɣ ɤɨɦɩɶɸɬɟɪ» ɧɚ ɪɚɛɨɱɟɦ ɫɬɨɥɟ ɢ ɜ ɩɨɹɜɢɜɲɟɦɫɹ ɤɨɧɬɟɤɫɬɧɨɦ 

ɦɟɧɸ ɜɵɛɪɚɬɶ ɩɭɧɤɬ ɫɜɨɣɫɬɜɚ (ɪɢɫ. 1.17). 

 

 

 

Ɋɢɫ. 1.17. Ʉɨɧɬɟɤɫɬɧɨɟ ɦɟɧɸ «Ɇɨɣ ɤɨɦɩɶɸɬɟɪ» 

ȼ ɩɨɹɜɢɜɲɟɦɫɹ ɨɤɧɟ ɫɜɨɣɫɬɜ ɫɢɫɬɟɦɵ (ɪɢɫ. 1.18) ɧɟɨɛɯɨɞɢɦɨ ɜɵɛɪɚɬɶ 

ɡɚɤɥɚɞɤɭ «ɂɦɹ ɤɨɦɩɶɸɬɟɪɚ» ɢ ɞɚɥɟɟ ɧɚɠɚɬɶ ɤɧɨɩɤɭ «ɂɡɦɟɧɢɬɶ». 
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ɂɦɟɧɚ ɤɨɦɩɶɸɬɟɪɨɜ ɜ ɫɟɬɢ ɞɨɥɠɧɵ ɛɵɬɶ ɭɧɢɤɚɥɶɧɵɦɢ, ɚ ɪɚɛɨɱɚɹ ɝɪɭɩɩɚ 

ɨɞɢɧɚɤɨɜɨɣ. 

 

 

Ɋɢɫ. 1.18. ɋɜɨɣɫɬɜɚ ɫɢɫɬɟɦɵ 

ɇɚɫɬɪɨɣɤɚ IP-ɚɞɪɟɫɚ ɢ ɦɚɫɤɢ ɩɨɞɫɟɬɢ 

Ⱦɥɹ ɡɚɞɚɧɢɹ IP-ɚɞɪɟɫɚ ɢ ɦɚɫɤɢ ɩɨɞɫɟɬɢ ɧɟɨɛɯɨɞɢɦɨ: 

ɚ) ɓɟɥɤɧɭɬɶ ɩɪɚɜɨɣ ɤɥɚɜɢɲɟɣ ɦɵɲɢ ɩɨ ɡɧɚɱɤɭ ɫɟɬɟɜɨɟ ɨɤɪɭɠɟɧɢɟ ɢ 

ɜɵɛɪɚɬɶ ɩɭɧɤɬ ɦɟɧɸ ɫɜɨɣɫɬɜɚ (ɪɢɫ. 1.19). 
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Ɋɢɫ. 1.19. Ʉɨɧɬɟɤɫɬɧɨɟ ɦɟɧɸ ɫɟɬɟɜɨɝɨ ɨɤɪɭɠɟɧɢɹ 

ȼ ɨɬɤɪɵɜɲɟɦɫɹ ɨɤɧɟ «ɋɟɬɟɜɵɟ ɩɨɞɤɥɸɱɟɧɢɹ» (ɪɢɫ. 1.20) ɛɭɞɟɬ 

ɨɬɨɛɪɚɠɟɧ ɫɩɢɫɨɤ ɜɫɟɯ ɫɟɬɟɜɵɯ ɭɫɬɪɨɣɫɬɜ, ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɧɚ ɤɨɦɩɶɸɬɟɪɟ. 
 

 

Ɋɢɫ. 1.20. ɋɟɬɟɜɵɟ ɩɨɞɤɥɸɱɟɧɢɹ 

Ɍɟɤɭɳɟɟ ɫɨɫɬɨɹɧɢɟ ɤɚɠɞɨɝɨ ɢɡ ɩɨɞɤɥɸɱɟɧɢɣ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɩɨ 

ɜɧɟɲɧɟɦɭ ɜɢɞɭ ɟɝɨ ɹɪɥɵɤɚ, ɚ ɬɚɤɠɟ ɩɨ ɧɚɞɩɢɫɢ ɩɨɞ ɧɚɡɜɚɧɢɟɦ 

ɩɨɞɤɥɸɱɟɧɢɹ. 

ɉɨɞɤɥɸɱɟɧɢɹ ɦɨɝɭɬ ɢɦɟɬɶ ɬɪɢ ɨɫɧɨɜɧɵɯ ɫɨɫɬɨɹɧɢɹ: 

 - ɉɨɞɤɥɸɱɟɧɨ (ɰɜɟɬɧɨɣ ɡɧɚɱɨɤ ɜ ɜɢɞɟ ɞɜɭɯ ɤɨɦɩɶɸɬɟɪɨɜ). 

 - Ɉɬɤɥɸɱɟɧɨ (ɱɟɪɧɨ-ɛɟɥɵɣ ɡɧɚɱɨɤ ɜ ɜɢɞɟ ɞɜɭɯ ɤɨɦɩɶɸɬɟɪɨɜ). 
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 - ɋɟɬɟɜɨɣ ɤɚɛɟɥɶ ɧɟ ɩɨɞɤɥɸɱɟɧ (ɋɟɬɶ ɧɟ ɧɚɣɞɟɧɚ) 

(ɰɜɟɬɧɨɣ ɡɧɚɱɨɤ ɜ ɜɢɞɟ ɞɜɭɯ ɤɨɦɩɶɸɬɟɪɨɜ ɫ ɤɪɚɫɧɵɦ ɤɪɟɫɬɨɦ). 

ɉɟɪɟɯɨɞ ɢɡ ɫɨɫɬɨɹɧɢɹ ɨɬɤɥɸɱɟɧɨ ɜ ɫɨɫɬɨɹɧɢɟ ɩɨɞɤɥɸɱɟɧɨ/ɫɟɬɶ ɧɟ 

ɧɚɣɞɟɧɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜɵɛɨɪɨɦ ɩɭɧɤɬɚ ɩɨɞɤɥɸɱɢɬɶ ɤɨɧɬɟɤɫɬɧɨɝɨ ɦɟɧɸ 

ɞɥɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɫɨɟɞɢɧɟɧɢɹ. 

ȼɵɡɨɜ ɤɨɧɬɟɤɫɬɧɨɝɨ ɦɟɧɸ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɳɟɥɱɤɨɦ ɩɪɚɜɨɣ ɤɥɚɜɢɲɢ 

ɦɵɲɢ ɩɨ ɡɧɚɱɤɭ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɫɨɟɞɢɧɟɧɢɹ. 

ɉɟɪɟɯɨɞ ɢɡ ɫɨɫɬɨɹɧɢɹ ɩɨɞɤɥɸɱɟɧɨ/ɫɟɬɶ ɧɟ ɧɚɣɞɟɧɚ ɜ ɫɨɫɬɨɹɧɢɟ 

ɨɬɤɥɸɱɟɧɨ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜɵɛɨɪɨɦ ɩɭɧɤɬɚ ɦɟɧɸ ɨɬɤɥɸɱɢɬɶ. 

ɉɟɪɟɯɨɞ ɦɟɠɞɭ ɫɨɫɬɨɹɧɢɹɦɢ ɩɨɞɤɥɸɱɟɧɨ ɢ ɫɟɬɶ ɧɟ ɧɚɣɞɟɧɚ 

ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɨɝɨ, ɭɫɬɚɧɨɜɥɟɧɨ ɥɢ 

ɮɢɡɢɱɟɫɤɨɟ ɫɨɟɞɢɧɟɧɢɟ. 

ɛ) ȼɵɛɪɚɬɶ ɢɡ ɤɨɧɬɟɤɫɬɧɨɝɨ ɦɟɧɸ ɬɪɟɛɭɟɦɨɝɨ ɫɨɟɞɢɧɟɧɢɹ ɩɭɧɤɬ 

ɫɜɨɣɫɬɜɚ. 

ȼ ɩɨɹɜɢɜɲɟɦɫɹ ɨɤɧɟ (ɪɢɫ 1.21) ɭɫɬɚɧɨɜɢɬɶ ɝɚɥɨɱɤɭ «ȼɵɜɟɫɬɢ ɡɧɚɱɨɤ ɜ 

ɨɛɥɚɫɬɢ ɭɜɟɞɨɦɥɟɧɢɹ» («Ɉɬɨɛɪɚɠɚɬɶ ɫɨɫɬɨɹɧɢɟ ɩɨɞɤɥɸɱɟɧɢɹ»). 

ɂɡ ɫɩɢɫɤɚ ɩɪɨɬɨɤɨɥɨɜ ɜɵɛɪɚɬɶ ɩɪɨɬɨɤɨɥ TCP/IP ɞɜɚɠɞɵ ɳɟɥɤɧɭɜ ɩɨ 

ɧɟɦɭ ɦɵɲɤɨɣ. 
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Ɋɢɫ. 1.21. ɋɜɨɣɫɬɜɚ ɩɨɞɤɥɸɱɟɧɢɹ 

ɜ) ȼ ɩɨɹɜɢɜɲɟɦɫɹ ɨɤɧɟ (ɪɢɫ. 1.22) ɡɚɞɚɬɶ IP-ɚɞɪɟɫ ɢ ɦɚɫɤɭ ɩɨɞɫɟɬɢ 

ɜɪɭɱɧɭɸ. 

 

Ɋɢɫ. 1.22. ɋɜɨɣɫɬɜɚ ɩɪɨɬɨɤɨɥɚ TCP/IP 
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IP-ɚɞɪɟɫɚ ɤɨɦɩɶɸɬɟɪɨɜ ɜ ɫɟɬɢ ɞɨɥɠɧɵ ɛɵɬɶ ɭɧɢɤɚɥɶɧɵɦ, ɚ ɦɚɫɤɚ 

ɩɨɞɫɟɬɢ ɨɞɢɧɚɤɨɜɨɣ. 

ɇɚɩɪɢɦɟɪ: 

ɂɦɹ ɤɨɦɩɶɸɬɟɪɚ Comp1 Comp2 Comp3 ... 

Ɋɚɛɨɱɚɹ ɝɪɭɩɩɚ WORKGROUP 

IP 192.168.0.1 192.168.0.2 192.168.0.3 ... 

Ɇɚɫɤɚ ɩɨɞɫɟɬɢ 255.255.255.0 

 

ɝ) Ⱦɥɹ ɩɨɞɤɥɸɱɟɧɢɹ ɤ ɫɟɬɢ Internet, ɧɟɨɛɯɨɞɢɦɨ ɬɚɤɠɟ ɭɤɚɡɚɬɶ ɲɥɸɡ ɢ 

DNS-ɫɟɪɜɟɪ (ɪɢɫ. 1.23). Ʉɚɤ ɩɪɚɜɢɥɨ, ɜ ɦɚɥɵɯ ɫɟɬɹɯ ɚɞɪɟɫɚ ɲɥɸɡɚ ɢ DNS-

ɫɟɪɜɟɪɚ ɫɨɜɩɚɞɚɸɬ, ɱɬɨ ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨ ɫɨɜɦɟɳɟɧɢɢ ɨɛɟɢɯ ɮɭɧɤɰɢɣ ɜ 

ɨɞɧɨɦ ɭɫɬɪɨɣɫɬɜɟ (ɫɟɪɜɟɪɟ). ɉɨ ɭɦɨɥɱɚɧɢɸ ɷɬɨ ɚɞɪɟɫ 192.168.0.1. ȼ ɷɬɨɦ 

ɫɥɭɱɚɟ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɩɟɪɟɢɦɟɧɨɜɚɬɶ Comp1 ɜ Server. 

Ɂɚ ɛɨɥɟɟ ɩɨɞɪɨɛɧɨɣ ɢɧɮɨɪɦɚɰɢɟɣ ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɜɚɲɟɦɭ ɩɪɨɜɚɣɞɟɪɭ. 

 

 

Ɋɢɫ. 1.23. ɍɤɚɡɚɧɢɟ ɲɥɸɡɚ ɢ ɫɟɪɜɟɪɚ DNS 
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1.12. Ɋɟɠɢɦɵ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ 

ɋɭɳɟɫɬɜɭɟɬ ɬɪɢ ɪɟɠɢɦɚ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ: ɨɞɧɨɫɬɨɪɨɧɧɢɣ 

(ɫɢɦɩɥɟɤɫɧɵɣ), ɞɭɩɥɟɤɫɧɵɣ ɢ ɩɨɥɭɞɭɩɥɟɤɫɧɵɣ. 

ɉɪɢ ɨɞɧɨɫɬɨɪɨɧɧɟɣ ɩɟɪɟɞɚɱɟ ɞɚɧɧɵɯ (ɪɢɫ. 1.24) ɨɞɧɨ ɭɫɬɪɨɣɫɬɜɨ ɜɫɟɝɞɚ 

ɹɜɥɹɟɬɫɹ ɬɨɥɶɤɨ ɩɟɪɟɞɚɸɳɢɦ, ɚ ɞɪɭɝɨɟ ɬɨɥɶɤɨ ɩɪɢɧɢɦɚɸɳɢɦ. 

ɉɪɢɦɟɪɨɦ ɫɢɦɩɥɟɤɫɧɨɝɨ ɪɟɠɢɦɚ ɦɨɠɟɬ ɫɥɭɠɢɬɶ ɬɟɥɟɜɢɞɟɧɢɟ. 

 

 

 

 

Ɋɢɫ. 1.24. Ɉɞɧɨɫɬɨɪɨɧɧɢɣ (ɫɢɦɩɥɟɤɫɧɵɣ) ɪɟɠɢɦ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ 

ɉɪɢ ɞɭɩɥɟɤɫɧɨɣ ɩɟɪɟɞɚɱɟ (ɪɢɫ. 1.25) ɞɚɧɧɵɟ ɩɟɪɟɞɚɸɬɫɹ ɜ ɨɛɨɢɯ 

ɧɚɩɪɚɜɥɟɧɢɹɯ ɨɞɧɨɜɪɟɦɟɧɧɨ. 

 

 

 

 

 

 

Ɋɢɫ. 1.25 Ⱦɭɩɥɟɤɫɧɵɣ ɪɟɠɢɦ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ 

 

ɉɪɢ ɩɨɥɭɞɭɩɥɟɤɫɧɨɣ ɩɟɪɟɞɚɱɟ (ɪɢɫ. 1.26) ɞɚɧɧɵɟ ɩɟɪɟɞɚɸɬɫɹ ɜ ɨɛɨɢɯ 

ɧɚɩɪɚɜɥɟɧɢɹɯ, ɧɨ ɩɨ ɨɱɟɪɟɞɢ, ɩɨ ɨɞɧɨɣ ɩɚɪɟ ɩɪɨɜɨɞɨɜ. 

 

 

 

 

 

 

Ɋɢɫ. 1.26. ɉɨɥɭɞɭɩɥɟɤɫɧɵɣ ɪɟɠɢɦ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ 

ɉɟɪɟɞɚɬɱɢɤ ɉɪɢɟɦɧɢɤ 

ɉɟɪɟɞɚɬɱɢɤ ɉɪɢɟɦɧɢɤ 

ɉɪɢɟɦɧɢɤ ɉɟɪɟɞɚɬɱɢɤ 

ɉɟɪɟɞɚɬɱɢɤ ɉɪɢɟɦɧɢɤ 

ɉɪɢɟɦɧɢɤ ɉɟɪɟɞɚɬɱɢɤ 
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2. ɂɇɌȿɊɎȿɃɋɕ ɉȿɊɋɈɇȺɅɖɇɈȽɈ ɄɈɆɉɖɘɌȿɊȺ 

2.1. ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɵɣ ɢɧɬɟɪɮɟɣɫ RS-232 

ɂɧɬɟɪɮɟɣɫ RS-232 ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɨɛɵɱɧɵɣ COM-ɩɨɪɬ 

ɩɟɪɫɨɧɚɥɶɧɨɝɨ ɤɨɦɩɶɸɬɟɪɚ (ɪɢɫ. 2.1). 
 

Ʉɨɧɬɚɤɬɵ ɪɚɡɴɟɦɚ: 

2 – RxD - ɩɪɢɟɦ ɞɚɧɧɵɯ; 

3 – TxD - ɩɟɪɟɞɚɱɚ ɞɚɧɧɵɯ; 

5 – GROUND - ɡɟɦɥɹ. 
 

 

Ɋɢɫ. 2.1. ȼɧɟɲɧɢɣ ɜɢɞ COM-ɪɚɡɴɟɦɚ (ɫɨ ɫɬɨɪɨɧɵ ɤɨɦɩɶɸɬɟɪɚ) 

ɂɧɬɟɪɮɟɣɫ RS-232 ɩɨɡɜɨɥɹɟɬ ɫɨɟɞɢɧɢɬɶ ɦɟɠɞɭ ɫɨɛɨɣ ɞɜɚ ɤɨɦɩɶɸɬɟɪɚ 

(ɢɥɢ ɞɜɚ ɥɸɛɵɟ ɞɪɭɝɢɟ ɭɫɬɪɨɣɫɬɜɚ) ɧɚ ɪɚɫɫɬɨɹɧɢɢ 3-5 ɦ. 

ɉɟɪɟɞɚɱɚ ɞɚɧɧɵɯ (ɪɢɫ. 2.2) ɦɨɠɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɜ ɨɛɨɢɯ ɧɚɩɪɚɜɥɟɧɢɹɯ 

ɨɞɧɨɜɪɟɦɟɧɧɨ (ɩɨɥɧɵɣ ɞɭɩɥɟɤɫ). 

 

 

 

 

 

 

 

 

Ɋɢɫ. 2.2. ɋɨɟɞɢɧɟɧɢɟ ɩɨ RS-232 

ȼ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɛɨɥɶɲɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɩɨɥɭɱɢɥ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɣ ɢɧɬɟɪɮɟɣɫ RS-485, ɩɨɡɜɨɥɹɸɳɢɣ ɫɨɟɞɢɧɢɬɶ ɞɨ 16 

ɭɫɬɪɨɣɫɬɜ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɜ ɧɟɫɤɨɥɶɤɨ ɫɨɬɟɧ ɦɟɬɪɨɜ. ɋɨɟɞɢɧɟɧɢɟ 

ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨ ɜɢɬɨɣ ɩɚɪɟ ɩɨ ɞɜɭɦ (ɩɨɥɭɞɭɩɥɟɤɫ) ɢɥɢ ɱɟɬɵɪɟɦ (ɩɨɥɧɵɣ 

ɞɭɩɥɟɤɫ) ɩɪɨɜɨɞɚɦ. 
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2.2. Hyper Terminal 

ɉɪɨɜɟɪɢɬɶ ɫɨɟɞɢɧɟɧɢɟ ɤɨɦɩɶɸɬɟɪɨɜ ɱɟɪɟɡ COM-ɩɨɪɬɵ ɦɨɠɧɨ 

ɩɪɨɝɪɚɦɦɨɣ Hyper Terminal («Ƚɢɩɟɪ-ɬɟɪɦɢɧɚɥ»), ɪɚɫɩɨɥɨɠɟɧɧɨɣ ɜ ɦɟɧɸ 

ɉɍɋɄ/ɉɪɨɝɪɚɦɦɵ/ɋɬɚɧɞɚɪɬɧɵɟ/ɋɜɹɡɶ. 

ɉɨɫɥɟ ɡɚɩɭɫɤɚ ɩɪɨɝɪɚɦɦɵ (ɪɢɫ. 2.3) ɧɟɨɛɯɨɞɢɦɨ: 

 ɭɤɚɡɚɬɶ ɢɦɹ ɫɨɟɞɢɧɟɧɢɹ (ɛɟɡ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɪɭɫɫɤɢɯ ɛɭɤɜ ɢ ɩɪɨɛɟɥɨɜ); 

 ɜɵɛɪɚɬɶ ɩɨɪɬ, ɤ ɤɨɬɨɪɨɦɭ ɮɢɡɢɱɟɫɤɢ ɩɨɞɫɨɟɞɢɧɟɧ ɤɚɛɟɥɶ (ɧɚɩɪɢɦɟɪ, 

COM1); 

 ɭɤɚɡɚɬɶ ɩɚɪɚɦɟɬɪɵ ɩɨɪɬɚ (ɫɤɨɪɨɫɬɶ, ɛɢɬɵ ɞɚɧɧɵɯ, ɱɟɬɧɨɫɬɶ, ɫɬɨɩɨɜɵɟ 

ɛɢɬɵ), ɨɞɢɧɚɤɨɜɵɟ ɞɥɹ ɨɛɨɢɯ ɤɨɦɩɶɸɬɟɪɨɜ. 

 

Ɋɢɫ. 2.3. ȼɧɟɲɧɢɣ ɜɢɞ ɨɤɧɚ ɩɪɨɝɪɚɦɦɵ Hyper Terminal 

ȼ ɫɥɭɱɚɟ ɟɫɥɢ ɫɨɟɞɢɧɟɧɢɟ ɭɫɬɚɧɨɜɥɟɧɨ ɩɪɚɜɢɥɶɧɨ, ɬɟɤɫɬ, ɜɜɨɞɢɦɵɣ ɜ 

ɨɤɧɟ ɨɞɧɨɝɨ ɤɨɦɩɶɸɬɟɪɚ, ɛɭɞɟɬ ɜɢɞɟɧ ɜ ɨɤɧɟ ɞɪɭɝɨɝɨ ɤɨɦɩɶɸɬɟɪɚ. Ɍɚɤɠɟ 

ɩɪɨɝɪɚɦɦɚ ɩɨɡɜɨɥɹɟɬ ɩɟɪɟɞɚɜɚɬɶ ɱɟɪɟɡ COM-ɩɨɪɬ ɮɚɣɥɵ. 

2.3. Serial Monitor ɫɪɟɞɵ Arduino IDE 

ɋɪɟɞɚ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɦɢɤɪɨɤɨɧɬɪɨɥɥɟɪɨɜ Arduino IDE (ɪɢɫ. 2.4), 

ɹɜɥɹɟɬɫɹ ɫɜɨɛɨɞɧɨ ɪɚɫɩɪɨɫɬɪɚɧɹɟɦɵɦ ɩɪɨɝɪɚɦɦɧɵɦ ɨɛɟɫɩɟɱɟɧɢɟɦ ɫ 

ɨɬɤɪɵɬɵɦ ɢɫɯɨɞɧɵɦ ɤɨɞɨɦ. ȼ ɤɨɦɩɥɟɤɬ Arduino IDE ɜɯɨɞɢɬ ɦɨɧɢɬɨɪ 
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ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɝɨ ɩɨɪɬɚ Serial Monitor (ɪɢɫ. 2.5), ɩɨɡɜɨɥɹɸɳɢɣ 

ɨɫɭɳɟɫɬɜɥɹɬɶ ɨɛɦɟɧ ɞɚɧɧɵɦɢ ɫ ɤɨɧɬɪɨɥɥɟɪɨɦ ɜ ɤɨɧɫɨɥɶɧɨɦ ɪɟɠɢɦɟ 

(ɚɧɚɥɨɝɢɱɧɨ ɨɩɢɫɚɧɧɨɣ ɜɵɲɟ ɩɪɨɝɪɚɦɦɟ Hyper Terminal). 

 

 

Ɋɢɫ. 2.4. ɋɪɟɞɚ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ Arduino IDE 

 

Ɋɢɫ. 2.5. Serial Monitor 

Ⱦɥɹ ɩɪɚɜɢɥɶɧɨɣ ɪɚɛɨɬɵ Serial Monitor ɧɟɨɛɯɨɞɢɦɨ ɡɚɞɚɬɶ ɫɤɨɪɨɫɬɶ 

ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ, ɤɨɬɨɪɚɹ ɪɚɧɟɟ ɛɵɥɚ ɩɪɨɩɢɫɚɧɚ (ɫɦ. ɪɢɫ. 2.4) ɜ ɩɪɨɝɪɚɦɦɟ 

ɤɨɧɬɪɨɥɥɟɪɚ, ɧɚɩɪɢɦɟɪ, 9600. 

2.4. ɉɚɪɚɥɥɟɥɶɧɵɣ ɩɨɪɬ 

Ɋɚɫɫɦɨɬɪɢɦ ɩɪɢɧɰɢɩ ɪɚɛɨɬɵ ɩɚɪɚɥɥɟɥɶɧɨɝɨ ɩɨɪɬɚ ɧɚ ɩɪɢɦɟɪɟ LPT-

ɩɨɪɬɚ, ɤɨɬɨɪɵɣ ɫɥɭɠɢɥ ɪɚɧɟɟ ɞɥɹ ɩɨɞɤɥɸɱɟɧɢɹ ɩɪɢɧɬɟɪɚ ɢ ɜ ɧɚɫɬɨɹɳɟɟ 
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ɜɪɟɦɹ ɫɱɢɬɚɟɬɫɹ ɭɫɬɚɪɟɜɲɢɦ. ɉɚɪɚɥɥɟɥɶɧɵɣ LPT-ɩɨɪɬ (ɪɢɫ. 2.6). ɩɨɡɜɨɥɹɟɬ 

ɩɟɪɟɞɚɜɚɬɶ ɨɞɧɨɜɪɟɦɟɧɧɨ 8 ɛɢɬ ɞɚɧɧɵɯ ɢ ɩɪɢɧɢɦɚɬɶ 5 ɛɢɬ ɫɨɫɬɨɹɧɢɹ.  

 

Ʉɨɧɬɚɤɬɵ ɪɚɡɴɟɦɚ: 

2-9 – D0-D7 –ɜɵɯɨɞɧɵɟ ɛɢɬɵ ɞɚɧɧɵɯ; 

18 – ɩɢɬɚɧɢɟ +5ȼ; 

10-13,15 – ɜɯɨɞɧɵɟ ɛɢɬɵ ɫɨɫɬɨɹɧɢɹ; 

18-25 – GND – ɤɨɪɩɭɫ. 
 

 

 

 

 

 

 

Ɋɢɫ. 2.6. ȼɧɟɲɧɢɣ ɜɢɞ LPT-ɪɚɡɴɟɦɚ (ɫɨ ɫɬɨɪɨɧɵ ɤɨɦɩɶɸɬɟɪɚ) 

LPT ɧɟ ɩɪɟɞɧɚɡɧɚɱɚɥɫɹ ɞɥɹ ɫɨɟɞɢɧɟɧɢɹ ɤɨɦɩɶɸɬɟɪ-ɤɨɦɩɶɸɬɟɪ, ɯɨɬɹ 

ɬɚɤɚɹ ɫɜɹɡɶ ɢ ɜɨɡɦɨɠɧɚ (ɪɢɫ. 2.7). ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɜ ɤɚɠɞɨɦ ɢɡ ɧɚɩɪɚɜɥɟɧɢɣ 

ɨɞɧɨɜɪɟɦɟɧɧɨ ɦɨɠɧɨ ɩɟɪɟɞɚɜɚɬɶ ɧɟ ɛɨɥɟɟ ɩɹɬɢ ɛɢɬ ɞɚɧɧɵɯ. 

 

 

 

 

 

 

 

 

Ɋɢɫ. 2.7. ɋɨɟɞɢɧɟɧɢɟ ɞɜɭɯ ɤɨɦɩɶɸɬɟɪɨɜ ɩɨ LPT 

 

2.5. Web-ɫɟɪɜɟɪ ɧɚ ɦɢɤɪɨɤɨɧɬɪɨɥɥɟɪɟ Arduino 

Arduino – ɚɩɩɚɪɚɬɧɨ-ɩɪɨɝɪɚɦɦɧɚɹ ɩɥɚɬɮɨɪɦɚ ɫ ɨɬɤɪɵɬɨɣ ɚɪɯɢɬɟɤɬɭɪɨɣ 

ɢ ɢɫɯɨɞɧɵɦ ɤɨɞɨɦ, ɨɫɧɨɜɚɧɧɚɹ ɧɚ ɫɩɟɰɢɚɥɶɧɨ ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɩɥɚɬɟ ɜɜɨɞɚ- 
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ɜɵɜɨɞɚ ɢ ɨɛɪɚɛɨɬɤɢ ɢɧɮɨɪɦɚɰɢɢ ɢ ɫɪɟɞɵ ɪɚɡɪɚɛɨɬɤɢ. ɇɚ ɩɥɚɬɟ ɢɦɟɸɬɫɹ 

ɪɚɡɴɟɦɵ ɞɥɹ ɩɨɞɤɥɸɱɟɧɢɹ ɜɧɟɲɧɢɯ ɭɫɬɪɨɣɫɬɜ ɢ ɭɫɬɚɧɨɜɥɟɧ ɪɚɡɴɟɦ ɞɥɹ ɫɜɹɡɢ 

ɫ ɤɨɦɩɶɸɬɟɪɨɦ, ɩɨ ɤɨɬɨɪɨɦɭ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɟ 

ɦɢɤɪɨɤɨɧɬɪɨɥɥɟɪɚ. 

Ɇɢɤɪɨɤɨɧɬɪɨɥɥɟɪ Arduino ɫɨɜɦɟɫɬɧɨ ɫ ɦɨɞɭɥɟɦ Ethernet Shield 

(ɪɢɫ.2.8) ɩɨɡɜɨɥɹɟɬ ɪɟɚɥɢɡɨɜɚɬɶ ɪɚɡɥɢɱɧɵɟ ɩɪɨɬɨɤɨɥɵ, ɬɚɤɢɟ ɤɚɤ: TCP, UDP, 

Telnet, DHCP, NTP, ɚ ɬɚɤɠɟ ɫɨɡɞɚɬɶ web-ɫɟɪɜɟɪ ɫ ɩɪɨɬɨɤɨɥɨɦ HTTP. 

 
Ɋɢɫ. 2.8. Ɇɢɤɪɨɤɨɧɬɪɨɥɥɟɪ Arduino Ethernet Shield 

 

Ʉ ɚɧɚɥɨɝɨɜɵɦ ɜɯɨɞɚɦ ɤɨɧɬɪɨɥɥɟɪɚ ɩɨɞɤɥɸɱɚɸɬɫɹ ɞɚɬɱɢɤ ɬɟɦɩɟɪɚɬɭɪɵ 

TMP37, ɮɨɬɨɪɟɡɢɫɬɨɪ ɢ ɩɨɬɟɧɰɢɨɦɟɬɪ (ɪɢɫ. 2.9). ɉɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ 

ɚɧɚɥɨɝɢɱɧɨ ɦɨɝɭɬ ɛɵɬɶ ɩɨɞɤɥɸɱɟɧɵ ɢ ɥɸɛɵɟ ɞɪɭɝɢɟ ɚɧɚɥɨɝɨɜɵɟ ɞɚɬɱɢɤɢ ɫ 

ɜɵɯɨɞɧɵɦ ɫɢɝɧɚɥɨɦ, ɥɟɠɚɳɢɦ ɜ ɢɧɬɟɪɜɚɥɟ 0-5 ȼ.  

Ⱦɥɹ ɩɨɞɤɥɸɱɟɧɢɹ ɞɢɫɤɪɟɬɧɵɯ ɞɚɬɱɢɤɨɜ ɧɟɨɛɯɨɞɢɦɨ ɢɫɩɨɥɶɡɨɜɚɬɶ 

ɤɨɦɚɧɞɭ digitalRead ɜɦɟɫɬɨ analogRead. 
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                   ɚ)                                    ɛ)                                                    ɜ) 

  

Ɋɢɫ. 2.9. Ⱥɧɚɥɨɝɨɜɵɟ ɞɚɬɱɢɤɢ: ɚ) ɞɚɬɱɢɤ ɬɟɦɩɟɪɚɬɭɪɵ; 

ɛ) ɮɨɬɨɪɟɡɢɫɬɨɪ; ɜ) ɩɨɬɟɧɰɢɨɦɟɬɪ 

 

Ɂɚɩɭɫɬɢɦ ɫɪɟɞɭ Arduino IDE ɢ ɨɬɤɪɨɟɦ ɜ ɧɟɣ ɩɪɢɦɟɪ Ether-

net/WebServer (ɪɢɫ 2.10). MAC-ɚɞɪɟɫ ɢ IP-ɚɞɪɟɫ ɞɥɹ ɦɨɞɭɥɹ Ethernet Shield 

ɩɪɨɩɢɫɵɜɚɸɬɫɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ ɤɨɞɟ ɩɪɨɝɪɚɦɦɵ (ɩɨ ɭɦɨɥɱɚɧɢɸ DE-AD-

BE-EF-FE-ED ɢ 192.168.1.177).  

Ⱦɥɹ HTTP-ɩɪɨɬɨɤɨɥɚ ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɨɪɬ 80. Ɂɚɩɭɫɤ ɫɟɪɜɟɪɚ 

ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨ ɤɨɦɚɧɞɟ: 

                                Ethernet.begin(mac, ip); 

Ɍɪɟɛɭɟɦɵɟ ɞɥɹ ɪɚɛɨɬɵ ɛɢɛɥɢɨɬɟɤɢ SPI.h ɢ Ethernet.h ɭɠɟ ɩɨɞɤɥɸɱɟɧɵ 

ɤ ɞɚɧɧɨɦɭ ɩɪɢɦɟɪɭ. ɇɟɨɛɯɨɞɢɦɨ ɬɨɥɶɤɨ ɨɫɭɳɟɫɬɜɢɬɶ ɡɚɝɪɭɡɤɭ ɞɚɧɧɨɝɨ ɤɨɞɚ 

ɩɪɨɝɪɚɦɦɵ ɜ ɤɨɧɬɪɨɥɥɟɪ Arduino ɫ ɭɫɬɚɧɨɜɥɟɧɧɵɦ Ethernet-ɦɨɞɭɥɟɦ ɢ 

ɩɨɞɤɥɸɱɟɧɧɵɦɢ ɚɧɚɥɨɝɨɜɵɦɢ ɞɚɬɱɢɤɚɦɢ. 

ɇɚ ɫɬɨɪɨɧɟ ɤɥɢɟɧɬɚ (ɉɄ) ɧɟɨɛɯɨɞɢɦɨ ɨɫɭɳɟɫɬɜɢɬɶ ɧɚɫɬɪɨɣɤɭ ɫɟɬɟɜɨɝɨ 

ɫɨɟɞɢɧɟɧɢɹ ɫ ɭɤɚɡɚɧɢɟɦ IP-ɚɞɪɟɫɚ (ɪɢɫ. 2.11), ɥɟɠɚɳɟɝɨ ɜ ɬɨɣ ɠɟ ɩɨɞɫɟɬɢ, ɱɬɨ 

ɢ IP-ɚɞɪɟɫ ɫɟɪɜɟɪɚ, ɤɨɬɨɪɵɣ ɭɤɚɡɚɧ ɜ ɤɨɞɟ ɩɪɨɝɪɚɦɦɵ (ɫɦ. ɪɢɫ. 2.10). 
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Ɋɢɫ. 2.10. Ʉɨɞ ɩɪɨɝɪɚɦɦɵ «WebServer» 

 

ɉɪɨɜɟɪɤɚ ɫɨɟɞɢɧɟɧɢɹ ɫ ɫɟɪɜɟɪɨɦ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɪɢ ɩɨɦɨɳɢ ɥɸɛɨɝɨ 

ɛɪɚɭɡɟɪɚ (ɪɢɫ. 2.12). ɉɪɢ ɷɬɨɦ ɜ ɤɚɱɟɫɬɜɟ ɚɞɪɟɫɚ ɫɬɪɚɧɢɰɵ, ɭɤɚɡɵɜɚɟɬɫɹ 

IP-ɚɞɪɟɫ ɫɟɪɜɟɪɚ, ɤɨɬɨɪɵɣ ɪɚɧɟɟ ɛɵɥ ɡɚɞɚɧ ɜ ɤɨɞɟ ɩɪɨɝɪɚɦɦɵ (ɫɦ. ɪɢɫ. 2.10). 
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Ɋɢɫ. 2.11. ɇɚɫɬɪɨɣɤɚ ɉɄ ɞɥɹ ɫɜɹɡɢ ɫ web-ɫɟɪɜɟɪɨɦ 

 

 
 

Ɋɢɫ. 2.12. Ɋɟɡɭɥɶɬɚɬ ɪɚɛɨɬɵ web-ɫɟɪɜɟɪɚ 

 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɜ ɛɪɚɭɡɟɪɟ ɨɬɨɛɪɚɡɹɬɫɹ ɬɟɤɭɳɢɟ ɩɨɤɚɡɚɧɢɹ ɩɨɞɤɥɸɱɟɧɧɵɯ 

ɞɚɬɱɢɤɨɜ, ɡɧɚɱɟɧɢɹ ɤɨɬɨɪɵɯ ɛɭɞɭɬ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɨɛɧɨɜɥɹɬɶɫɹ ɱɟɪɟɡ 

ɡɚɞɚɧɧɵɣ ɜ ɩɪɨɝɪɚɦɦɟ ɢɧɬɟɪɜɚɥ ɜɪɟɦɟɧɢ. 
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3. INTERNET 

ȼ ɞɚɧɧɨɣ ɝɥɚɜɟ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɫɟɬɶ Internet, ɤɚɤ ɧɚɢɛɨɥɟɟ 

ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɚɹ «ɝɥɨɛɚɥɶɧɚɹ» ɫɟɬɶ. Internet ɹɜɥɹɟɬɫɹ ɥɢɲɶ ɨɛɴɟɞɢɧɟɧɢɟɦ 

ɧɟɫɤɨɥɶɤɢɯ ɬɢɩɨɜ ɫɟɬɟɣ, ɬɚɤɢɯ ɤɚɤ ɪɚɫɫɦɨɬɪɟɧɧɵɣ ɜɵɲɟ Ethernet, ɢ 

ɪɚɡɥɢɱɧɵɯ ɩɪɨɬɨɤɨɥɨɜ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ. 
 

3.1. Ⱦɨɦɟɧɧɵɟ ɢɦɟɧɚ 

Ʉɨɝɞɚ ɜɵ ɨɛɪɚɳɚɟɬɟɫɶ ɧɚ Web ɢɥɢ ɩɨɫɵɥɚɟɬɟ e-mail, ɜɵ ɢɫɩɨɥɶɡɭɟɬɟ 

ɞɨɦɟɧɧɨɟ ɢɦɹ [3]. ɇɚɩɪɢɦɟɪ, ɚɞɪɟɫ http://www.microsoft.com/ ɫɨɞɟɪɠɢɬ 

ɞɨɦɟɧɧɨɟ ɢɦɹ microsoft.com. Ⱥɧɚɥɨɝɢɱɧɨ e-mail-ɚɞɪɟɫ myname@mail.ru 

ɫɨɞɟɪɠɢɬ ɞɨɦɟɧɧɨɟ ɢɦɹ mail.ru. 

ȼ ɞɨɦɟɧɧɨɣ ɫɢɫɬɟɦɟ ɢɦɟɧ ɪɟɚɥɢɡɭɟɬɫɹ ɩɪɢɧɰɢɩ ɧɚɡɧɚɱɟɧɢɹ ɢɦɟɧ ɫ 

ɨɩɪɟɞɟɥɟɧɢɟɦ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɡɚ ɢɯ ɩɨɞɦɧɨɠɟɫɬɜɨ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ 

ɫɟɬɟɜɵɯ ɝɪɭɩɩ. ɂ ɟɫɥɢ ɤɚɠɞɚɹ ɝɪɭɩɩɚ ɩɪɢɞɟɪɠɢɜɚɟɬɫɹ ɷɬɨɝɨ ɩɪɨɫɬɨɝɨ 

ɩɪɚɜɢɥɚ ɢ ɜɫɟɝɞɚ ɩɨɥɭɱɚɟɬ ɩɨɞɬɜɟɪɠɞɟɧɢɟ, ɱɬɨ ɢɦɟɧɚ, ɤɨɬɨɪɵɟ ɨɧɚ 

ɩɪɢɫɜɚɢɜɚɟɬ, ɟɞɢɧɫɬɜɟɧɧɵ ɫɪɟɞɢ ɦɧɨɠɟɫɬɜɚ ɟɟ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɵɯ 

ɩɨɞɱɢɧɟɧɧɵɯ, ɬɨ ɧɢɤɚɤɢɟ ɞɜɟ ɫɢɫɬɟɦɵ, ɝɞɟ ɛɵ ɬɟ ɧɢ ɧɚɯɨɞɢɥɢɫɶ ɜ ɫɟɬɢ 

ɂɧɬɟɪɧɟɬ, ɧɟ ɫɦɨɝɭɬ ɩɨɥɭɱɢɬɶ ɨɞɢɧɚɤɨɜɵɟ ɢɦɟɧɚ. 

Ɍɚɤɠɟ ɭɧɢɤɚɥɶɧɵ ɚɞɪɟɫɚ, ɭɤɚɡɵɜɚɟɦɵɟ ɧɚ ɤɨɧɜɟɪɬɚɯ ɩɪɢ ɞɨɫɬɚɜɤɟ ɩɢɫɟɦ 

ɨɛɵɱɧɨɣ ɩɨɱɬɨɣ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɚɞɪɟɫ ɧɚ ɨɫɧɨɜɟ ɝɟɨɝɪɚɮɢɱɟɫɤɢɯ ɢ 

ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɵɯ ɧɚɡɜɚɧɢɣ ɨɞɧɨɡɧɚɱɧɨ ɨɩɪɟɞɟɥɹɟɬ ɬɨɱɤɭ ɧɚɡɧɚɱɟɧɢɹ. 

Ⱦɨɦɟɧɵ ɬɨɠɟ ɢɦɟɸɬ ɚɧɚɥɨɝɢɱɧɭɸ ɢɟɪɚɪɯɢɸ. ȼ ɢɦɟɧɚɯ ɞɨɦɟɧɵ 

ɨɬɞɟɥɹɸɬɫɹ ɞɪɭɝ ɨɬ ɞɪɭɝɚ ɬɨɱɤɚɦɢ: companya.msk.ru, companyb.spb.ru. ȼ 

ɢɦɟɧɢ ɦɨɠɟɬ ɛɵɬɶ ɪɚɡɥɢɱɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɞɨɦɟɧɨɜ, ɧɨ ɨɛɵɱɧɨ ɢɯ ɧɟ ɛɨɥɶɲɟ 

ɩɹɬɢ. ɉɨ ɦɟɪɟ ɞɜɢɠɟɧɢɹ ɩɨ ɞɨɦɟɧɚɦ ɜ ɢɦɟɧɢ ɫɥɟɜɚ ɧɚɩɪɚɜɨ ɤɨɥɢɱɟɫɬɜɨ ɢɦɟɧ, 

ɜɯɨɞɹɳɢɯ ɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ ɝɪɭɩɩɭ, ɜɨɡɪɚɫɬɚɟɬ. 

Ʉɚɠɞɵɣ ɪɚɡ, ɤɨɝɞɚ ɜɵ ɢɫɩɨɥɶɡɭɟɬɟ ɞɨɦɟɧɧɨɟ ɢɦɹ, ɜɵ ɬɚɤɠɟ ɢɫɩɨɥɶɡɭɟɬɟ 

DNS-ɫɟɪɜɟɪɵ ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɩɟɪɟɜɟɫɬɢ ɛɭɤɜɟɧɧɨɟ ɞɨɦɟɧɧɨɟ ɢɦɹ ɜ IP-ɚɞɪɟɫ 

ɧɚ ɦɚɲɢɧɧɨɦ ɹɡɵɤɟ. 

ȼ ɤɚɱɟɫɬɜɟ ɩɪɢɦɟɪɚ ɪɚɫɫɦɨɬɪɢɦ ɚɞɪɟɫ www.pc.dpt1.company.spb.ru. 

http://www.microsoft.com/
mailto:myname@mail.ru
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ɉɟɪɜɵɦ ɜ ɢɦɟɧɢ ɫɬɨɢɬ ɧɚɡɜɚɧɢɟ ɪɚɛɨɱɟɣ ɦɚɲɢɧɵ — ɪɟɚɥɶɧɨɝɨ 

ɤɨɦɩɶɸɬɟɪɚ ɫ IP-ɚɞɪɟɫɨɦ. Эɬɨ ɢɦɹ ɫɨɡɞɚɧɨ ɢ ɩɨɞɞɟɪɠɢɜɚɟɬɫɹ ɝɪɭɩɩɨɣ dpt1. 

Ƚɪɭɩɩɚ ɜɯɨɞɢɬ ɜ ɛɨɥɟɟ ɤɪɭɩɧɨɟ ɩɨɞɪɚɡɞɟɥɟɧɢɟ company, ɞɚɥɟɟ ɫɥɟɞɭɟɬ ɞɨɦɟɧ 

spb — ɨɧ ɨɩɪɟɞɟɥɹɟɬ ɢɦɟɧɚ ɩɟɬɟɪɛɭɪɝɫɤɨɣ ɱɚɫɬɢ ɫɟɬɢ, ɚ ru — ɪɨɫɫɢɣɫɤɨɣ. 

Ʉɚɠɞɚɹ ɫɬɪɚɧɚ ɢɦɟɟɬ ɫɜɨɣ ɞɨɦɟɧ. Ɍɚɤ, au — ɫɨɨɬɜɟɬɫɬɜɭɟɬ Ⱥɜɫɬɪɚɥɢɢ, be 

— Ȼɟɥɶɝɢɢ ɢ ɬ.ɞ. Эɬɨ ɝɟɨɝɪɚɮɢɱɟɫɤɢɟ ɞɨɦɟɧɵ ɜɟɪɯɧɟɝɨ ɭɪɨɜɧɹ. ɉɨɦɢɦɨ 

ɝɟɨɝɪɚɮɢɱɟɫɤɨɝɨ ɩɪɢɡɧɚɤɚ, ɢɫɩɨɥɶɡɭɟɬɫɹ ɬɟɦɚɬɢɱɟɫɤɢɣ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 

ɤɨɬɨɪɵɦ ɫɭɳɟɫɬɜɭɸɬ ɫɥɟɞɭɸɳɢɟ ɞɨɦɟɧɧɵɟ ɢɦɟɧɚ ɩɟɪɜɨɝɨ ɭɪɨɜɧɹ: 

 com — ɨɛɨɡɧɚɱɚɟɬ ɤɨɦɦɟɪɱɟɫɤɢɟ ɩɪɟɞɩɪɢɹɬɢɹ; 

 edu — ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɟ; 

 gov — ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɟ; 

 mil — ɜɨɟɧɧɵɟ; 

 net — ɫɟɬɟɜɵɟ; 

 org — ɭɱɪɟɠɞɟɧɢɹ ɞɪɭɝɢɯ ɨɪɝɚɧɢɡɚɰɢɣ ɢ ɫɟɬɟɜɵɯ ɪɟɫɭɪɫɨɜ. 

ȼɧɭɬɪɢ ɤɚɠɞɨɝɨ ɞɨɦɟɧɧɨɝɨ ɢɦɟɧɢ ɩɟɪɜɨɝɨ ɭɪɨɜɧɹ ɧɚɯɨɞɢɬɫɹ ɰɟɥɵɣ ɪɹɞ 

ɞɨɦɟɧɧɵɯ ɢɦɟɧ ɜɬɨɪɨɝɨ ɭɪɨɜɧɹ. Ⱦɨɦɟɧ ɜɟɪɯɧɟɝɨ ɭɪɨɜɧɹ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɜ 

ɢɦɟɧɢ ɩɪɚɜɟɟ, ɚ ɞɨɦɟɧ ɧɢɠɧɟɝɨ ɭɪɨɜɧɹ — ɥɟɜɟɟ. 

ɇɚɩɪɢɦɟɪ, ɧɚ ɪɢɫ 3.1 ɩɨɤɚɡɚɧɚ ɫɬɪɭɤɬɭɪɚ ɚɞɪɟɫɚ ɪɹɞɚ ɨɪɝɚɧɢɡɚɰɢɣ ɧɚ 

ɩɪɢɦɟɪɟ ɪɨɫɫɢɣɫɤɨɝɨ ɞɨɦɟɧɚ. 

 

 

 

 

 

 

 

 

Ɋɢɫ. 3.1. ɋɬɪɭɤɬɭɪɚ ɚɞɪɟɫɚ ɪɹɞɚ ɨɪɝɚɧɢɡɚɰɢɣ ɧɚ ɩɪɢɦɟɪɟ ɪɨɫɫɢɣɫɤɨɝɨ ɞɨɦɟɧɚ. 

Ɋɚɫɫɦɨɬɪɢɦ ɚɞɪɟɫ http://www.gturp.spb.ru/. Ⱦɨɦɟɧ ɜɟɪɯɧɟɝɨ ɭɪɨɜɧɹ ru 

ɭɤɚɡɵɜɚɟɬ ɧɚ ɬɨ, ɱɬɨ ɚɞɪɟɫ ɩɪɢɧɚɞɥɟɠɢɬ ɪɨɫɫɢɣɫɤɨɣ ɱɚɫɬɢ ɂɧɬɟɪɧɟɬɚ, spb — 

Ru (Russia) ɪɨɫɫɢɣɫɤɢɣ ɞɨɦɟɧ 

Msk.ru 

Ⱦɨɦɟɧ 

Ɇɨɫɤɜɵ 

Spb.ru 

Ⱦɨɦɟɧ 

ɉɟɬɟɪɛɭɪɝɚ GTURP.Spb.ru 

Ⱦɨɦɟɧ ɧɚɲɟɝɨ 
ɍɧɢɜɟɪɫɢɬɟɬɚ 

My.ru  

ȼɚɲ 

ɋɨɛɫɬɜɟɧɧɵɣ 

ɋɚɣɬ 

http://www.gturp.spb.ru/
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ɨɩɪɟɞɟɥɹɟɬ ɝɨɪɨɞ, ɫɥɟɞɭɸɳɢɣ ɭɪɨɜɟɧɶ — ɞɨɦɟɧ ɤɨɧɤɪɟɬɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ. ȼ 

ɩɪɢɧɰɢɩɟ, ɜ ɢɦɟɧɢ ɦɨɠɟɬ ɛɵɬɶ ɥɸɛɨɟ ɱɢɫɥɨ ɞɨɦɟɧɨɜ. 

3.2. DNS-ɫɟɪɜɟɪ 

DNS-ɫɟɪɜɟɪ ɩɪɢɧɢɦɚɟɬ ɡɚɩɪɨɫ ɧɚ ɤɨɧɜɟɪɬɚɰɢɸ ɞɨɦɟɧɧɨɝɨ ɢɦɟɧɢ ɜ IP-

ɚɞɪɟɫ. ɉɪɢ ɷɬɨɦ DNS-ɫɟɪɜɟɪ ɜɵɩɨɥɧɹɟɬ ɫɥɟɞɭɸɳɢɟ ɞɟɣɫɬɜɢɹ: 

 ɨɬɜɟɱɚɟɬ ɧɚ ɡɚɩɪɨɫ, ɜɵɞɚɜ IP-ɚɞɪɟɫ, ɩɨɫɤɨɥɶɤɭ ɭɠɟ ɡɧɚɟɬ IP-ɚɞɪɟɫ 

ɡɚɩɪɚɲɢɜɚɟɦɨɝɨ ɞɨɦɟɧɚ; 

 ɤɨɧɬɚɤɬɢɪɭɟɬ ɫ ɞɪɭɝɢɦ DNS-ɫɟɪɜɟɪɨɦ ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɧɚɣɬɢ IP-ɚɞɪɟɫ 

ɡɚɩɪɨɲɟɧɧɨɝɨ ɢɦɟɧɢ. Эɬɨɬ ɡɚɩɪɨɫ ɦɨɠɟɬ ɩɪɨɯɨɞɢɬɶ ɩɨ ɰɟɩɨɱɤɟ 

ɧɟɫɤɨɥɶɤɨ ɪɚɡ; 

 ɜɵɞɚɟɬ ɫɨɨɛɳɟɧɢɟ: «ə ɧɟ ɡɧɚɸ IP address ɞɨɦɟɧɚ, ɡɚɩɪɚɲɢɜɚɟɦɨɝɨ 

ɜɚɦɢ, ɧɨ ɜɨɬ IP address DNS-ɫɟɪɜɟɪɚ, ɤɨɬɨɪɵɣ ɡɧɚɟɬ ɛɨɥɶɲɟ ɦɟɧɹ»; 

 ɫɨɨɛɳɚɟɬ, ɱɬɨ ɬɚɤɨɣ ɞɨɦɟɧ ɧɟ ɫɭɳɟɫɬɜɭɟɬ. 

Ⱦɨɩɭɫɬɢɦ, ɱɬɨ ɜɵ ɧɚɛɪɚɥɢ ɚɞɪɟɫ http://www.pc.dpt1.company.com/ ɜ 

ɜɚɲɟɦ ɛɪɚɭɡɟɪɟ, ɤɨɬɨɪɵɣ ɢɦɟɟɬ ɚɞɪɟɫ ɜ ɞɨɦɟɧɟ ɜɟɪɯɧɟɝɨ ɭɪɨɜɧɹ COM (ɪɢɫ. 

3.2). ȼ ɩɪɨɫɬɟɣɲɟɦ ɜɚɪɢɚɧɬɟ ɜɚɲ ɛɪɚɭɡɟɪ ɤɨɧɬɚɤɬɢɪɭɟɬ ɫ DNS-ɫɟɪɜɟɪɨɦ ɞɥɹ 

ɬɨɝɨ, ɱɬɨɛɵ ɩɨɥɭɱɢɬɶ IP-ɚɞɪɟɫ ɢɫɤɨɦɨɝɨ ɤɨɦɩɶɸɬɟɪɚ, ɢ DNS-ɫɟɪɜɟɪ 

ɜɨɡɜɪɚɳɚɟɬ ɢɫɤɨɦɵɣ IP-ɚɞɪɟɫ (ɪɢɫ. 3.3). 

 

 

Ɋɢɫ. 3.2. ɋɬɪɭɤɬɭɪɚ ɚɞɪɟɫɚ ɞɥɹ pc.dpt1.company.com 

 

http://www.pc.dpt1.company.com/
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Ɋɢɫ. 3.3. Ɂɚɩɪɨɫ ɤ DNS-ɫɟɪɜɟɪɭ ɧɚ ɩɨɥɭɱɟɧɢɟ IP-ɚɞɪɟɫɚ 

 

ɇɚ ɩɪɚɤɬɢɤɟ ɜ ɋɟɬɢ, ɝɞɟ ɨɛɴɟɞɢɧɟɧɵ ɦɢɥɥɢɨɧɵ ɤɨɦɩɶɸɬɟɪɨɜ, ɧɚɣɬɢ 

DNS-ɫɟɪɜɟɪ, ɤɨɬɨɪɵɣ ɡɧɚɟɬ ɧɭɠɧɭɸ ɜɚɦ ɢɧɮɨɪɦɚɰɢɸ, — ɷɬɨ ɰɟɥɚɹ 

ɩɪɨɛɥɟɦɚ. ɂɧɵɦɢ ɫɥɨɜɚɦɢ, ɟɫɥɢ ɜɵ ɢɳɟɬɟ ɤɚɤɨɣ-ɬɨ ɤɨɦɩɶɸɬɟɪ ɜ ɋɟɬɢ, ɬɨ 

ɩɪɟɠɞɟ ɜɫɟɝɨ ɜɚɦ ɧɟɨɛɯɨɞɢɦɨ ɧɚɣɬɢ DNS-ɫɟɪɜɟɪ, ɧɚ ɤɨɬɨɪɨɦ ɯɪɚɧɢɬɫɹ 

ɧɭɠɧɚɹ ɜɚɦ ɢɧɮɨɪɦɚɰɢɹ. ɉɪɢ ɷɬɨɦ ɜ ɩɨɢɫɤɟ ɢɧɮɨɪɦɚɰɢɢ ɦɨɠɟɬ ɛɵɬɶ 

ɡɚɞɟɣɫɬɜɨɜɚɧɚ ɰɟɥɚɹ ɰɟɩɨɱɤɚ ɫɟɪɜɟɪɨɜ (ɪɢɫ. 3.4). 

 

Ɋɢɫ. 3.4. ɉɨɢɫɤ DNS-ɫɟɪɜɟɪɚ 
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ɉɪɟɞɩɨɥɨɠɢɦ, ɱɬɨ ɬɨɬ DNS-ɫɟɪɜɟɪ, ɤ ɤɨɬɨɪɨɦɭ ɜɵ ɨɛɪɚɬɢɥɢɫɶ (ɧɚ ɪɢɫ. 

3.4 ɨɧ ɨɛɨɡɧɚɱɟɧ ɤɚɤ DNS1), ɧɟ ɢɦɟɟɬ ɧɭɠɧɨɣ ɢɧɮɨɪɦɚɰɢɢ. DNS1 ɧɚɱɧɟɬ 

ɩɨɢɫɤ IP-ɚɞɪɟɫɚ ɫ ɨɛɪɚɳɟɧɢɹ ɤ ɨɞɧɨɦɭ ɢɡ ɤɨɪɧɟɜɵɯ DNS-ɫɟɪɜɟɪɨɜ. Ʉɨɪɧɟɜɵɟ 

DNS-ɫɟɪɜɟɪɵ ɡɧɚɸɬ IP-ɚɞɪɟɫɚ ɜɫɟɯ DNS-ɫɟɪɜɟɪɨɜ, ɨɬɜɟɱɚɸɳɢɯ ɡɚ ɞɨɦɟɧɧɵɟ 

ɢɦɟɧɚ ɜɟɪɯɧɟɝɨ ɭɪɨɜɧɹ (COM, EDU, GOV, INT, MIL, NET, ORG ɢ ɬ.ɞ.). 

ɇɚɩɪɢɦɟɪ, ɜɚɲ ɫɟɪɜɟɪ DNS1 ɦɨɠɟɬ ɡɚɩɪɨɫɢɬɶ ɚɞɪɟɫ ɭ ɤɨɪɧɟɜɨɝɨ DNS-

ɫɟɪɜɟɪɚ. ȿɫɥɢ ɤɨɪɧɟɜɨɣ ɫɟɪɜɟɪ ɧɟ ɡɧɚɟɬ ɞɚɧɧɨɝɨ ɚɞɪɟɫɚ, ɜɨɡɦɨɠɧɨ, ɨɧ ɞɚɫɬ 

ɨɬɜɟɬ: «ə ɧɟ ɡɧɚɸ IP-ɚɞɪɟɫɚ ɞɥɹ http://www.pc.dpt1.company.com/, ɧɨ ɦɨɝɭ 

ɩɪɟɞɨɫɬɚɜɢɬɶ IP-ɚɞɪɟɫ COM DNS-ɫɟɪɜɟɪɚ». 

ɉɨɫɥɟ ɷɬɨɝɨ ɜɚɲ DNS1 ɩɨɫɵɥɚɟɬ ɡɚɩɪɨɫ ɧɚ COM DNS ɫ ɩɪɨɫɶɛɨɣ 

ɫɨɨɛɳɢɬɶ ɢɫɤɨɦɵɣ IP-ɚɞɪɟɫ. Ɍɚɤ ɩɪɨɢɫɯɨɞɢɬ ɞɨ ɬɟɯ ɩɨɪ, ɩɨɤɚ ɧɟ ɧɚɣɞɟɬɫɹ 

DNS-ɫɟɪɜɟɪ, ɤɨɬɨɪɵɣ ɜɵɞɚɫɬ ɧɭɠɧɭɸ ɢɧɮɨɪɦɚɰɢɸ. 

Ɉɞɧɚ ɢɡ ɩɪɢɱɢɧ, ɩɨ ɤɨɬɨɪɨɣ ɫɢɫɬɟɦɚ ɪɚɛɨɬɚɟɬ ɧɚɞɟɠɧɨ, — ɷɬɨ ɟɟ 

ɢɡɛɵɬɨɱɧɨɫɬɶ. ɋɭɳɟɫɬɜɭɟɬ ɦɧɨɠɟɫɬɜɨ DNS-ɫɟɪɜɟɪɨɜ ɧɚ ɤɚɠɞɨɦ ɭɪɨɜɧɟ, ɢ 

ɩɨɷɬɨɦɭ, ɟɫɥɢ ɨɞɢɧ ɢɡ ɧɢɯ ɧɟ ɦɨɠɟɬ ɞɚɬɶ ɨɬɜɟɬ, ɧɚɜɟɪɧɹɤɚ ɫɭɳɟɫɬɜɭɟɬ 

ɞɪɭɝɨɣ, ɧɚ ɤɨɬɨɪɨɦ ɟɫɬɶ ɧɟɨɛɯɨɞɢɦɚɹ ɜɚɦ ɢɧɮɨɪɦɚɰɢɹ. Ⱦɪɭɝɚɹ ɬɟɯɧɨɥɨɝɢɹ, 

ɤɨɬɨɪɚɹ ɞɟɥɚɟɬ ɩɨɢɫɤ ɛɨɥɟɟ ɛɵɫɬɪɵɦ, — ɷɬɨ ɫɢɫɬɟɦɚ ɤɷɲɢɪɨɜɚɧɢɹ. Ʉɚɤ 

ɬɨɥɶɤɨ DNS-ɫɟɪɜɟɪ ɜɵɩɨɥɧɹɟɬ ɡɚɩɪɨɫ, ɨɧ ɤɷɲɢɪɭɟɬ ɩɨɥɭɱɟɧɧɵɣ IP-ɚɞɪɟɫ. 

Ɉɞɧɚɠɞɵ ɫɞɟɥɚɜ ɡɚɩɪɨɫ ɧɚ ɤɨɪɧɟɜɨɣ DNS (root DNS) ɢ ɩɨɥɭɱɢɜ ɚɞɪɟɫ DNS-

ɫɟɪɜɟɪɚ, ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ COM-ɞɨɦɟɧɵ, ɜ ɫɥɟɞɭɸɳɢɣ ɪɚɡ ɨɧ ɭɠɟ ɧɟ ɞɨɥɠɟɧ 

ɛɭɞɟɬ ɩɨɜɬɨɪɧɨ ɨɛɪɚɳɚɬɶɫɹ ɫ ɩɨɞɨɛɧɵɦ ɡɚɩɪɨɫɨɦ. Ʉɷɲɢɪɨɜɚɧɢɟ ɩɪɨɢɫɯɨɞɢɬ 

ɫ ɤɚɠɞɵɦ ɡɚɩɪɨɫɨɦ, ɱɬɨ ɩɨɫɬɟɩɟɧɧɨ ɨɩɬɢɦɢɡɢɪɭɟɬ ɫɤɨɪɨɫɬɶ ɪɚɛɨɬɵ ɫɢɫɬɟɦɵ. 

ɇɟɫɦɨɬɪɹ ɧɚ ɬɨ, ɱɬɨ ɩɨɥɶɡɨɜɚɬɟɥɹɦ ɪɚɛɨɬɚ DNS-ɫɟɪɜɟɪɚ ɧɟ ɜɢɞɧɚ, ɷɬɢ 

ɫɟɪɜɟɪɵ ɤɚɠɞɵɣ ɞɟɧɶ ɜɵɩɨɥɧɹɸɬ ɦɢɥɥɢɚɪɞɵ ɡɚɩɪɨɫɨɜ, ɨɛɟɫɩɟɱɢɜɚɹ ɪɚɛɨɬɭ 

ɦɢɥɥɢɨɧɨɜ ɩɨɥɶɡɨɜɚɬɟɥɟɣ. 

Ɋɚɫɫɦɨɬɪɢɦ ɫɟɬɶ ɧɟɛɨɥɶɲɨɣ ɤɨɦɩɚɧɢɢ (ɪɢɫ. 3.5), ɩɨɞɤɥɸɱɟɧɧɨɣ ɤ Inter-

net. ɉɭɫɬɶ ɩɨɥɶɡɨɜɚɬɟɥɶ ɫɬɚɧɰɢɢ PC1 ɯɨɱɟɬ ɡɚɝɪɭɡɢɬɶ ɫɬɪɚɧɢɱɤɭ ɫɚɣɬɚ, 

ɪɚɫɩɨɥɨɠɟɧɧɨɝɨ ɩɨ ɚɞɪɟɫɭ www.gturp.spb.ru. Ⱦɥɹ ɷɬɨɝɨ ɧɟɨɛɯɨɞɢɦɨ ɩɨɥɭɱɢɬɶ 

IP-ɚɞɪɟɫ ɫɟɪɜɟɪɚ, ɧɚ ɤɨɬɨɪɨɦ ɯɪɚɧɢɬɫɹ ɫɬɪɚɧɢɱɤɚ. PC1 ɨɬɩɪɚɜɥɹɟɬ ɡɚɩɪɨɫ (1) 

ɧɚ ɩɨɥɭɱɟɧɢɟ IP-ɚɞɪɟɫɚ DNS-ɫɟɪɜɟɪɭ. DNS-ɫɟɪɜɟɪ ɜɨɡɜɪɚɳɚɟɬ ɨɬɜɟɬ (2) ɫ 

http://www.pc.dpt1.company.com/
http://www.gturp.spb.ru/


34 

 

ɪɟɡɭɥɶɬɚɬɨɦ ɨɛɪɚɛɨɬɤɢ ɡɚɩɪɨɫɚ (ɜ ɫɥɭɱɚɟ ɧɟɨɛɯɨɞɢɦɨɫɬɢ DNS-ɫɟɪɜɟɪ ɦɨɠɟɬ 

ɩɟɪɟɧɚɩɪɚɜɢɬɶ ɡɚɩɪɨɫ (1´) ɧɚ ɞɪɭɝɢɟ DNS-ɫɟɪɜɟɪɚ, ɩɨɥɭɱɚɹ (2´) ɨɬ ɧɢɯ 

ɬɪɟɛɭɟɦɭɸ ɢɧɮɨɪɦɚɰɢɸ). ȿɫɥɢ ɜ ɪɟɡɭɥɶɬɚɬɟ ɨɛɪɚɛɨɬɤɢ ɡɚɩɪɨɫɚ DNS-ɫɟɪɜɟɪɭ 

ɭɞɚɥɨɫɶ ɧɚɣɬɢ IP-ɚɞɪɟɫ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɫɟɪɜɟɪɚ, ɬɨ PC1 ɨɬɩɪɚɜɥɹɟɬ ɡɚɩɪɨɫ 

(3) ɧɚ ɞɚɧɧɵɣ ɫɟɪɜɟɪ ɢ ɩɨɥɭɱɚɟɬ ɜ ɨɬɜɟɬ (4) ɡɚɩɪɚɲɢɜɚɟɦɭɸ ɢɧɮɨɪɦɚɰɢɸ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ɋɢɫ. 3.5. ɉɪɢɧɰɢɩ ɪɚɛɨɬɵ DNS-ɫɟɪɜɟɪɚ: 

1 – ɡɚɩɪɨɫ ɧɚ ɩɨɥɭɱɟɧɢɟ IP-ɚɞɪɟɫɚ ɩɨ ɢɦɟɧɢ www.gturp.spb.ru; 

2 – ɩɟɪɟɞɚɱɚ IP-ɚɞɪɟɫɚ www.gturp.spb.ru; 

3 – ɡɚɩɪɨɫ ɧɚ ɩɨɥɭɱɟɧɢɟ ɞɚɧɧɵɯ ɢɧɬɟɪɧɟɬ ɫɬɪɚɧɢɱɤɢ ; 

4 – ɩɟɪɟɞɚɱɚ ɢɧɬɟɪɧɟɬ ɫɬɪɚɧɢɱɤɢ www.gturp.spb.ru; 

1´ – ɩɟɪɟɧɚɩɪɚɜɥɟɧɢɟ ɡɚɩɪɨɫɚ ɧɚ ɩɨɥɭɱɟɧɢɟ IP-ɚɞɪɟɫɚ ɩɨ ɢɦɟɧɢ; 

2´ – ɨɬɜɟɬ ɧɚ ɩɟɪɟɧɚɩɪɚɜɥɟɧɧɵɣ ɡɚɩɪɨɫ (1´). 

ɇɭɠɧɨ ɡɚɦɟɬɢɬɶ, ɱɬɨ ɡɚɩɪɨɫ DNS ɦɨɠɟɬ ɛɵɬɶ ɢ ɨɛɪɚɬɧɵɦ, ɬ.ɟ. ɩɨɥɭɱɢɬɶ 

ɞɨɦɟɧɧɨɟ ɢɦɹ ɩɨ IP-ɚɞɪɟɫɭ. 

PC 1 

PC 2 

PC 3 

DNS-Server 

Internet 

Server 

Hub 

Internet 

www.gturp.spb.ru 1 

2 

3 

4 1´ 

2´ 
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3.3. Ɇɚɪɲɪɭɬɢɡɚɰɢɹ ɜ ɫɟɬɹɯ IP 

Ɇɚɪɲɪɭɬɢɡɚɬɨɪ (Router) - ɪɚɛɨɬɚɟɬ ɧɚ ɫɟɬɟɜɨɦ ɭɪɨɜɧɟ, ɨɩɪɟɞɟɥɹɹ ɩɭɬɶ 

(ɦɚɪɲɪɭɬ) ɞɥɹ ɩɟɪɟɫɵɥɤɢ ɩɪɨɯɨɞɹɳɢɯ ɱɟɪɟɡ ɧɟɝɨ ɩɚɤɟɬɨɜ. Ɇɨɠɟɬ ɜɵɩɨɥɧɹɬɶ 

ɮɢɥɶɬɪɚɰɢɸ ɩɚɤɟɬɨɜ (ɪɟɲɟɧɢɟ ɨ ɜɨɡɦɨɠɧɨɫɬɢ ɩɟɪɟɞɚɱɢ ɩɚɤɟɬɚ ɩɪɢɧɢɦɚɟɬɫɹ 

ɧɚ ɨɫɧɨɜɟ ɚɧɚɥɢɡɚ ɟɝɨ ɫɨɞɟɪɠɢɦɨɝɨ). Ɇɚɪɲɪɭɬɢɡɚɬɨɪɨɦ ɦɨɠɟɬ ɫɥɭɠɢɬɶ 

ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɢɥɢ ɨɛɵɱɧɵɣ ɤɨɦɩɶɸɬɟɪ. Ʉɚɠɞɵɣ ɢɡ 

ɢɧɬɟɪɮɟɣɫɨɜ ɦɚɪɲɪɭɬɢɡɚɬɨɪɚ ɢɦɟɟɬ ɫɨɛɫɬɜɟɧɧɵɣ IP ɚɞɪɟɫ. 

ɉɪɢɦɟɪ ɬɚɛɥɢɰɵ ɦɚɪɲɪɭɬɢɡɚɰɢɢ ɜ Ɉɋ Windows:  
    Сɟɬɟвɨɣ аɞɪɟɫ       Маɫɤа ɫɟɬɢ      Аɞɪɟɫ шɥюɡа       Иɧɬɟɪфɟɣɫ  Мɟɬɪɢɤа 
          0.0.0.0          0.0.0.0      192.168.0.1    192.168.0.10   1 

        127.0.0.0        255.0.0.0        127.0.0.1       127.0.0.1   1 

      192.168.0.0    255.255.255.0     192.168.0.10    192.168.0.10   1 

      192.168.0.1  255.255.255.255        127.0.0.1       127.0.0.1   1 

    192.168.0.255  255.255.255.255     192.168.0.10    192.168.0.10   1 

        224.0.0.0        224.0.0.0     192.168.0.10     192.168.0.1   1 

  255.255.255.255  255.255.255.255     192.168.0.10    192.168.0.10   1 

 

Ɍɚɛɥɢɰɵ ɦɚɪɲɪɭɬɢɡɚɰɢɢ ɫɨɞɟɪɠɚɬ ɡɚɩɢɫɢ, ɫɨɫɬɨɹɳɢɟ ɢɡ ɫɥɟɞɭɸɳɢɯ 

ɩɨɥɟɣ:  

 ɚɞɪɟɫ ɢɥɢ ɦɧɨɠɟɫɬɜɨ ɚɞɪɟɫɨɜ ɧɚɡɧɚɱɟɧɢɹ (ɚɞɪɟɫ ɢ ɦɚɫɤɚ ɫɟɬɢ); 

 ɚɞɪɟɫ ɲɥɸɡɚ, ɤɨɬɨɪɨɦɭ ɩɟɪɟɞɚɟɬɫɹ ɩɚɤɟɬ, ɚɞɪɟɫɨɜɚɧɧɵɣ ɜ ɭɤɚɡɚɧɧɨɟ 

ɦɧɨɠɟɫɬɜɨ; 

 ɢɧɬɟɪɮɟɣɫ ɦɚɪɲɪɭɬɢɡɚɬɨɪɚ, ɤɨɬɨɪɵɣ ɫɜɹɡɵɜɚɟɬ ɟɝɨ ɫɨ ɲɥɸɡɨɦ; 

 ɦɟɬɪɢɤɚ ɦɚɪɲɪɭɬɚ - ɱɢɫɥɨ, ɨɩɪɟɞɟɥɹɸɳɟɟ ɟɝɨ ɤɚɱɟɫɬɜɨ (ɪɚɫɫɬɨɹɧɢɟ ɞɨ 

ɚɞɪɟɫɚɬɚ, ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ, ɧɚɞɟɠɧɨɫɬɶ) 

Ɇɧɨɠɟɫɬɜɚ ɚɞɪɟɫɨɜ ɧɚɡɧɚɱɟɧɢɹ ɜ ɬɚɛɥɢɰɟ ɦɚɪɲɪɭɬɢɡɚɰɢɢ ɦɨɝɭɬ 

ɫɨɞɟɪɠɚɬɶɫɹ ɨɞɧɨ ɜ ɞɪɭɝɨɦ (ɜ ɱɚɫɬɧɨɫɬɢ, ɦɧɨɠɟɫɬɜɨ, ɨɩɪɟɞɟɥɟɧɧɨɟ ɩɟɪɜɨɣ 

ɫɬɪɨɤɨɣ ɬɚɛɥɢɰɵ ɜ ɩɪɢɦɟɪɟ ɜɵɲɟ, ɜɤɥɸɱɚɟɬ ɜɫɟ ɨɫɬɚɥɶɧɵɟ ɜɨɡɦɨɠɧɵɟ 

ɦɧɨɠɟɫɬɜɚ ɢ ɨɩɪɟɞɟɥɹɟɬ ɦɚɪɲɪɭɬ ɩɨ ɭɦɨɥɱɚɧɢɸ). 

ȿɫɥɢ ɚɞɪɟɫ ɩɪɢɟɦɧɢɤɚ ɜ IP ɩɚɤɟɬɟ ɜɯɨɞɢɬ ɜ ɧɟɫɤɨɥɶɤɨ ɦɧɨɠɟɫɬɜ, ɞɥɹ 

ɨɩɪɟɞɟɥɟɧɢɹ ɦɚɪɲɪɭɬɚ ɩɟɪɟɫɵɥɤɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɦɧɨɠɟɫɬɜɨ ɦɢɧɢɦɚɥɶɧɨɣ 

ɦɨɳɧɨɫɬɢ (ɧɚɢɦɟɧɶɲɟɟ). 

Ⱦɥɹ ɩɪɨɫɦɨɬɪɚ ɢ ɧɚɫɬɪɨɣɤɢ ɬɚɛɥɢɰɵ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɤɨɦɚɧɞɭ 

ROUTE (ROUTE PRINT, ROUTE ADD, ROUTE DELETE...). 
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3.4. Ɍɢɩɵ ɚɞɪɟɫɨɜ (MAC, IP, DNS) 

Ʉɚɠɞɵɣ ɤɨɦɩɶɸɬɟɪ ɜ ɫɟɬɢ TCP/IP ɢɦɟɟɬ ɚɞɪɟɫɚ ɬɪɟɯ ɭɪɨɜɧɟɣ:  

 Ʌɨɤɚɥɶɧɵɣ ɚɞɪɟɫ ɭɡɥɚ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɬɟɯɧɨɥɨɝɢɟɣ, ɫ ɩɨɦɨɳɶɸ 

ɤɨɬɨɪɨɣ ɩɨɫɬɪɨɟɧɚ ɨɬɞɟɥɶɧɚɹ ɫɟɬɶ, ɜ ɤɨɬɨɪɭɸ ɜɯɨɞɢɬ ɞɚɧɧɵɣ ɭɡɟɥ. Ⱦɥɹ 

ɭɡɥɨɜ, ɜɯɨɞɹɳɢɯ ɜ ɥɨɤɚɥɶɧɵɟ ɫɟɬɢ, - ɷɬɨ ɆȺɋ-ɚɞɪɟɫ ɫɟɬɟɜɨɝɨ ɚɞɚɩɬɟɪɚ 

ɢɥɢ ɩɨɪɬɚ ɦɚɪɲɪɭɬɢɡɚɬɨɪɚ, ɧɚɩɪɢɦɟɪ, 11-Ⱥ0-17-3D-BC-01. Эɬɢ ɚɞɪɟɫɚ 

ɧɚɡɧɚɱɚɸɬɫɹ ɩɪɨɢɡɜɨɞɢɬɟɥɹɦɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɹɜɥɹɸɬɫɹ ɭɧɢɤɚɥɶɧɵɦɢ 

ɚɞɪɟɫɚɦɢ, ɬɚɤ ɤɚɤ ɭɩɪɚɜɥɹɸɬɫɹ ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɨ. Ⱦɥɹ ɜɫɟɯ 

ɫɭɳɟɫɬɜɭɸɳɢɯ ɬɟɯɧɨɥɨɝɢɣ ɥɨɤɚɥɶɧɵɯ ɫɟɬɟɣ ɆȺɋ-ɚɞɪɟɫ ɢɦɟɟɬ ɮɨɪɦɚɬ 

6 ɛɚɣɬɨɜ: ɫɬɚɪɲɢɟ 3 ɛɚɣɬɚ - ɢɞɟɧɬɢɮɢɤɚɬɨɪ ɮɢɪɦɵ ɩɪɨɢɡɜɨɞɢɬɟɥɹ, ɚ 

ɦɥɚɞɲɢɟ 3 ɛɚɣɬɚ ɧɚɡɧɚɱɚɸɬɫɹ ɭɧɢɤɚɥɶɧɵɦ ɨɛɪɚɡɨɦ ɫɚɦɢɦ 

ɩɪɨɢɡɜɨɞɢɬɟɥɟɦ. 

 IP-ɚɞɪɟɫ, ɫɨɫɬɨɹɳɢɣ ɢɡ 4 ɛɚɣɬ, ɧɚɩɪɢɦɟɪ, 109.26.17.100. Эɬɨɬ ɚɞɪɟɫ 

ɢɫɩɨɥɶɡɭɟɬɫɹ ɧɚ ɫɟɬɟɜɨɦ ɭɪɨɜɧɟ. Ɉɧ ɧɚɡɧɚɱɚɟɬɫɹ ɚɞɦɢɧɢɫɬɪɚɬɨɪɨɦ ɜɨ 

ɜɪɟɦɹ ɤɨɧɮɢɝɭɪɢɪɨɜɚɧɢɹ ɤɨɦɩɶɸɬɟɪɨɜ ɢ ɦɚɪɲɪɭɬɢɡɚɬɨɪɨɜ. IP-ɚɞɪɟɫ 

ɫɨɫɬɨɢɬ ɢɡ ɞɜɭɯ ɱɚɫɬɟɣ: ɧɨɦɟɪɚ ɫɟɬɢ ɢ ɧɨɦɟɪɚ ɭɡɥɚ. ɇɨɦɟɪ ɫɟɬɢ ɦɨɠɟɬ 

ɛɵɬɶ ɜɵɛɪɚɧ ɚɞɦɢɧɢɫɬɪɚɬɨɪɨɦ ɩɪɨɢɡɜɨɥɶɧɨ, ɥɢɛɨ ɧɚɡɧɚɱɟɧ ɩɨ 

ɪɟɤɨɦɟɧɞɚɰɢɢ ɫɩɟɰɢɚɥɶɧɨɝɨ ɩɨɞɪɚɡɞɟɥɟɧɢɹ Internet (Network 

Information Center, NIC), ɟɫɥɢ ɫɟɬɶ ɞɨɥɠɧɚ ɪɚɛɨɬɚɬɶ ɤɚɤ ɫɨɫɬɚɜɧɚɹ ɱɚɫɬɶ 

Internet. Ɉɛɵɱɧɨ ɩɪɨɜɚɣɞɟɪɵ ɭɫɥɭɝ Internet ɩɨɥɭɱɚɸɬ ɞɢɚɩɚɡɨɧɵ 

ɚɞɪɟɫɨɜ ɭ ɩɨɞɪɚɡɞɟɥɟɧɢɣ NIC, ɚ ɡɚɬɟɦ ɪɚɫɩɪɟɞɟɥɹɸɬ ɢɯ ɦɟɠɞɭ ɫɜɨɢɦɢ 

ɚɛɨɧɟɧɬɚɦɢ. 

ɇɨɦɟɪ ɭɡɥɚ ɜ ɩɪɨɬɨɤɨɥɟ IP ɧɚɡɧɚɱɚɟɬɫɹ ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɥɨɤɚɥɶɧɨɝɨ ɚɞɪɟɫɚ 

ɭɡɥɚ. Ⱦɟɥɟɧɢɟ IP-ɚɞɪɟɫɚ ɧɚ ɩɨɥɟ ɧɨɦɟɪɚ ɫɟɬɢ ɢ ɧɨɦɟɪɚ ɭɡɥɚ - ɝɢɛɤɨɟ, ɢ 

ɝɪɚɧɢɰɚ ɦɟɠɞɭ ɷɬɢɦɢ ɩɨɥɹɦɢ ɦɨɠɟɬ ɭɫɬɚɧɚɜɥɢɜɚɬɶɫɹ ɜɟɫɶɦɚ ɩɪɨɢɡɜɨɥɶɧɨ. 

ɍɡɟɥ ɦɨɠɟɬ ɜɯɨɞɢɬɶ ɜ ɧɟɫɤɨɥɶɤɨ IP-ɫɟɬɟɣ. ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɭɡɟɥ ɞɨɥɠɟɧ ɢɦɟɬɶ 

ɧɟɫɤɨɥɶɤɨ IP-ɚɞɪɟɫɨɜ, ɩɨ ɱɢɫɥɭ ɫɟɬɟɜɵɯ ɫɜɹɡɟɣ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, IP-ɚɞɪɟɫ 

ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɧɟ ɨɬɞɟɥɶɧɵɣ ɤɨɦɩɶɸɬɟɪ ɢɥɢ ɦɚɪɲɪɭɬɢɡɚɬɨɪ, ɚ ɨɞɧɨ ɫɟɬɟɜɨɟ 

ɫɨɟɞɢɧɟɧɢɟ. 
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 ɋɢɦɜɨɥɶɧɵɣ ɢɞɟɧɬɢɮɢɤɚɬɨɪ-ɢɦɹ, ɧɚɩɪɢɦɟɪ, SERV1.IBM.COM. Эɬɨɬ 

ɚɞɪɟɫ ɧɚɡɧɚɱɚɟɬɫɹ ɚɞɦɢɧɢɫɬɪɚɬɨɪɨɦ ɢ ɫɨɫɬɨɢɬ ɢɡ ɧɟɫɤɨɥɶɤɢɯ ɱɚɫɬɟɣ, 

ɧɚɩɪɢɦɟɪ, ɢɦɟɧɢ ɦɚɲɢɧɵ, ɢɦɟɧɢ ɨɪɝɚɧɢɡɚɰɢɢ, ɢɦɟɧɢ ɞɨɦɟɧɚ. Ɍɚɤɨɣ 

ɚɞɪɟɫ, ɧɚɡɵɜɚɟɦɵɣ ɬɚɤɠɟ DNS-ɢɦɟɧɟɦ, ɢɫɩɨɥɶɡɭɟɬɫɹ ɧɚ ɩɪɢɤɥɚɞɧɨɦ 

ɭɪɨɜɧɟ, ɧɚɩɪɢɦɟɪ, ɜ ɩɪɨɬɨɤɨɥɚɯ FTP ɢɥɢ telnet. 

 3.5. ɉɪɨɬɨɤɨɥɵ ARP ɢ RARP 

 ȼ ɩɪɨɬɨɤɨɥɟ IP-ɚɞɪɟɫ ɭɡɥɚ, ɬ. ɟ. ɚɞɪɟɫ ɤɨɦɩɶɸɬɟɪɚ ɢɥɢ ɩɨɪɬɚ 

ɦɚɪɲɪɭɬɢɡɚɬɨɪɚ, ɧɚɡɧɚɱɚɟɬɫɹ ɩɪɨɢɡɜɨɥɶɧɨ ɚɞɦɢɧɢɫɬɪɚɬɨɪɨɦ ɫɟɬɢ ɢ ɩɪɹɦɨ ɧɟ 

ɫɜɹɡɚɧ ɫ ɟɝɨ ɥɨɤɚɥɶɧɵɦ ɚɞɪɟɫɨɦ. ɉɨɞɯɨɞ, ɢɫɩɨɥɶɡɭɟɦɵɣ ɜ IP, ɭɞɨɛɧɨ 

ɢɫɩɨɥɶɡɨɜɚɬɶ ɜ ɤɪɭɩɧɵɯ ɫɟɬɹɯ ɢ ɩɨ ɩɪɢɱɢɧɟ ɟɝɨ ɧɟɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɮɨɪɦɚɬɚ 

ɥɨɤɚɥɶɧɨɝɨ ɚɞɪɟɫɚ, ɢ ɩɨ ɩɪɢɱɢɧɟ ɫɬɚɛɢɥɶɧɨɫɬɢ, ɬɚɤ ɤɚɤ ɜ ɩɪɨɬɢɜɧɨɦ ɫɥɭɱɚɟ, 

ɩɪɢ ɫɦɟɧɟ ɧɚ ɤɨɦɩɶɸɬɟɪɟ ɫɟɬɟɜɨɝɨ ɚɞɚɩɬɟɪɚ ɷɬɨ ɢɡɦɟɧɟɧɢɟ ɞɨɥɠɧɵ ɛɵ ɛɵɥɢ 

ɭɱɢɬɵɜɚɬɶ ɜɫɟ ɚɞɪɟɫɚɬɵ ɜɫɟɦɢɪɧɨɣ ɫɟɬɢ Internet (ɜ ɬɨɦ ɫɥɭɱɚɟ, ɤɨɧɟɱɧɨ, ɟɫɥɢ 

ɫɟɬɶ ɩɨɞɤɥɸɱɟɧɚ ɤ Internet'ɭ). 

Ʌɨɤɚɥɶɧɵɣ ɚɞɪɟɫ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɩɪɨɬɨɤɨɥɟ IP ɬɨɥɶɤɨ ɜ ɩɪɟɞɟɥɚɯ 

ɥɨɤɚɥɶɧɨɣ ɫɟɬɢ ɩɪɢ ɨɛɦɟɧɟ ɞɚɧɧɵɦɢ ɦɟɠɞɭ ɦɚɪɲɪɭɬɢɡɚɬɨɪɨɦ ɢ ɭɡɥɨɦ ɷɬɨɣ 

ɫɟɬɢ. Ɇɚɪɲɪɭɬɢɡɚɬɨɪ, ɩɨɥɭɱɢɜ ɩɚɤɟɬ ɞɥɹ ɭɡɥɚ ɨɞɧɨɣ ɢɡ ɫɟɬɟɣ, 

ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɩɨɞɤɥɸɱɟɧɧɵɯ ɤ ɟɝɨ ɩɨɪɬɚɦ, ɞɨɥɠɟɧ ɞɥɹ ɩɟɪɟɞɚɱɢ ɩɚɤɟɬɚ 

ɫɮɨɪɦɢɪɨɜɚɬɶ ɤɚɞɪ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɩɪɢɧɹɬɨɣ ɜ ɷɬɨɣ ɫɟɬɢ 

ɬɟɯɧɨɥɨɝɢɢ ɢ ɭɤɚɡɚɬɶ ɜ ɧɟɦ ɥɨɤɚɥɶɧɵɣ ɚɞɪɟɫ ɭɡɥɚ, ɧɚɩɪɢɦɟɪ, ɟɝɨ ɆȺɋ-ɚɞɪɟɫ. 

ȼ ɩɪɢɲɟɞɲɟɦ ɩɚɤɟɬɟ ɷɬɨɬ ɚɞɪɟɫ ɧɟ ɭɤɚɡɚɧ, ɩɨɷɬɨɦɭ ɩɟɪɟɞ ɦɚɪɲɪɭɬɢɡɚɬɨɪɨɦ 

ɜɫɬɚɟɬ ɡɚɞɚɱɚ ɩɨɢɫɤɚ ɟɝɨ ɩɨ ɢɡɜɟɫɬɧɨɦɭ IP-ɚɞɪɟɫɭ, ɤɨɬɨɪɵɣ ɭɤɚɡɚɧ ɜ ɩɚɤɟɬɟ ɜ 

ɤɚɱɟɫɬɜɟ ɚɞɪɟɫɚ ɧɚɡɧɚɱɟɧɢɹ. ɋ ɚɧɚɥɨɝɢɱɧɨɣ ɡɚɞɚɱɟɣ ɫɬɚɥɤɢɜɚɟɬɫɹ ɢ ɤɨɧɟɱɧɵɣ 

ɭɡɟɥ, ɤɨɝɞɚ ɨɧ ɯɨɱɟɬ ɨɬɩɪɚɜɢɬɶ ɩɚɤɟɬ ɜ ɭɞɚɥɟɧɧɭɸ ɫɟɬɶ ɱɟɪɟɡ ɦɚɪɲɪɭɬɢɡɚɬɨɪ, 

ɩɨɞɤɥɸɱɟɧɧɵɣ ɤ ɬɨɣ ɠɟ ɥɨɤɚɥɶɧɨɣ ɫɟɬɢ, ɱɬɨ ɢ ɞɚɧɧɵɣ ɭɡɟɥ. 

 Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɥɨɤɚɥɶɧɨɝɨ ɚɞɪɟɫɚ ɩɨ IP-ɚɞɪɟɫɭ ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɪɨɬɨɤɨɥ 

ɪɚɡɪɟɲɟɧɢɹ ɚɞɪɟɫɚ Address Resolution Protocol, ARP. ɉɪɨɬɨɤɨɥ ARP ɪɚɛɨɬɚɟɬ 

ɪɚɡɥɢɱɧɵɦ ɨɛɪɚɡɨɦ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɨɝɨ, ɤɚɤɨɣ ɩɪɨɬɨɤɨɥ ɤɚɧɚɥɶɧɨɝɨ 

ɭɪɨɜɧɹ ɪɚɛɨɬɚɟɬ ɜ ɞɚɧɧɨɣ ɫɟɬɢ - ɩɪɨɬɨɤɨɥ ɥɨɤɚɥɶɧɨɣ ɫɟɬɢ (Ethernet, Token 

Ring, FDDI) ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɲɢɪɨɤɨɜɟɳɚɬɟɥɶɧɨɝɨ ɞɨɫɬɭɩɚ ɨɞɧɨɜɪɟɦɟɧɧɨ ɤɨ 
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ɜɫɟɦ ɭɡɥɚɦ ɫɟɬɢ. ɋɭɳɟɫɬɜɭɟɬ ɬɚɤɠɟ ɩɪɨɬɨɤɨɥ, ɪɟɲɚɸɳɢɣ ɨɛɪɚɬɧɭɸ ɡɚɞɚɱɭ, - 

ɧɚɯɨɠɞɟɧɢɟ IP-ɚɞɪɟɫɚ ɩɨ ɢɡɜɟɫɬɧɨɦɭ ɥɨɤɚɥɶɧɨɦɭ ɚɞɪɟɫɭ. Ɉɧ ɧɚɡɵɜɚɟɬɫɹ 

ɪɟɜɟɪɫɢɜɧɵɣ ARP - RARP (Reverse Address Resolution Protocol) ɢ 

ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɪɢ ɫɬɚɪɬɟ ɛɟɡɞɢɫɤɨɜɵɯ ɫɬɚɧɰɢɣ, ɧɟ ɡɧɚɸɳɢɯ ɜ ɧɚɱɚɥɶɧɵɣ 

ɦɨɦɟɧɬ ɫɜɨɟɝɨ IP-ɚɞɪɟɫɚ, ɧɨ ɡɧɚɸɳɢɯ ɚɞɪɟɫ ɫɜɨɟɝɨ ɫɟɬɟɜɨɝɨ ɚɞɚɩɬɟɪɚ. 

 ȼ ɥɨɤɚɥɶɧɵɯ ɫɟɬɹɯ ɩɪɨɬɨɤɨɥ ARP ɢɫɩɨɥɶɡɭɟɬ ɲɢɪɨɤɨɜɟɳɚɬɟɥɶɧɵɟ 

ɤɚɞɪɵ ɩɪɨɬɨɤɨɥɚ ɤɚɧɚɥɶɧɨɝɨ ɭɪɨɜɧɹ ɞɥɹ ɩɨɢɫɤɚ ɜ ɫɟɬɢ ɭɡɥɚ ɫ ɡɚɞɚɧɧɵɦ IP-

ɚɞɪɟɫɨɦ. 

 ɍɡɟɥ, ɤɨɬɨɪɨɦɭ ɧɭɠɧɨ ɜɵɩɨɥɧɢɬɶ ɨɬɨɛɪɚɠɟɧɢɟ IP-ɚɞɪɟɫɚ ɧɚ ɥɨɤɚɥɶɧɵɣ 

ɚɞɪɟɫ, ɮɨɪɦɢɪɭɟɬ ARP ɡɚɩɪɨɫ, ɜɤɥɚɞɵɜɚɟɬ ɟɝɨ ɜ ɤɚɞɪ ɩɪɨɬɨɤɨɥɚ ɤɚɧɚɥɶɧɨɝɨ 

ɭɪɨɜɧɹ, ɭɤɚɡɵɜɚɹ ɜ ɧɟɦ ɢɡɜɟɫɬɧɵɣ IP-ɚɞɪɟɫ, ɢ ɪɚɫɫɵɥɚɟɬ ɡɚɩɪɨɫ 

ɲɢɪɨɤɨɜɟɳɚɬɟɥɶɧɨ. ȼɫɟ ɭɡɥɵ ɥɨɤɚɥɶɧɨɣ ɫɟɬɢ ɩɨɥɭɱɚɸɬ ARP-ɡɚɩɪɨɫ ɢ 

ɫɪɚɜɧɢɜɚɸɬ ɭɤɚɡɚɧɧɵɣ ɬɚɦ IP-ɚɞɪɟɫ ɫ ɫɨɛɫɬɜɟɧɧɵɦ. ȼ ɫɥɭɱɚɟ ɢɯ ɫɨɜɩɚɞɟɧɢɹ 

ɭɡɟɥ ɮɨɪɦɢɪɭɟɬ ARP-ɨɬɜɟɬ, ɜ ɤɨɬɨɪɨɦ ɭɤɚɡɵɜɚɟɬ ɫɜɨɣ IP-ɚɞɪɟɫ ɢ ɫɜɨɣ 

ɥɨɤɚɥɶɧɵɣ ɚɞɪɟɫ, ɢ ɨɬɩɪɚɜɥɹɟɬ ɟɝɨ ɭɠɟ ɧɚɩɪɚɜɥɟɧɧɨ, ɬɚɤ ɤɚɤ ɜ ARP-ɡɚɩɪɨɫɟ 

ɨɬɩɪɚɜɢɬɟɥɶ ɭɤɚɡɵɜɚɟɬ ɫɜɨɣ ɥɨɤɚɥɶɧɵɣ ɚɞɪɟɫ. ARP-ɡɚɩɪɨɫɵ ɢ ɨɬɜɟɬɵ 

ɢɫɩɨɥɶɡɭɸɬ ɨɞɢɧ ɢ ɬɨɬ ɠɟ ɮɨɪɦɚɬ ɩɚɤɟɬɚ. Ɍɚɤ ɤɚɤ ɥɨɤɚɥɶɧɵɟ ɚɞɪɟɫɚ ɦɨɝɭɬ ɜ 

ɪɚɡɥɢɱɧɵɯ ɬɢɩɚɯ ɫɟɬɟɣ ɢɦɟɬɶ ɪɚɡɥɢɱɧɭɸ ɞɥɢɧɭ, ɬɨ ɮɨɪɦɚɬ ɩɚɤɟɬɚ ɩɪɨɬɨɤɨɥɚ 

ARP ɡɚɜɢɫɢɬ ɨɬ ɬɢɩɚ ɫɟɬɢ. 
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4. ɋȿɌȿȼɕȿ ɉɊɈɌɈɄɈɅɕ 

 
 4.1. ɉɪɨɬɨɤɨɥ ɦɟɠɫɟɬɟɜɨɝɨ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ IP 

 Ɉɫɧɨɜɭ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ ɫɬɟɤɚ ɩɪɨɬɨɤɨɥɨɜ TCP/IP ɫɨɫɬɚɜɥɹɟɬ 

ɩɪɨɬɨɤɨɥ ɦɟɠɫɟɬɟɜɨɝɨ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ IP. Ʉ ɨɫɧɨɜɧɵɦ ɮɭɧɤɰɢɹɦ ɩɪɨɬɨɤɨɥɚ 

IP ɨɬɧɨɫɹɬɫɹ ɩɪɢɫɜɨɟɧɢɟ ɢ ɪɚɫɩɨɡɧɚɜɚɧɢɟ ɚɞɪɟɫɨɜ, ɚ ɬɚɤɠɟ ɫɛɨɪɤɚ ɢ ɪɚɡɛɨɪɤɚ 

ɩɚɤɟɬɨɜ. ɉɨɫɥɟɞɧɹɹ ɮɭɧɤɰɢɹ ɧɟɨɛɯɨɞɢɦɚ ɜ ɬɨɦ ɫɥɭɱɚɟ, ɤɨɝɞɚ ɩɚɤɟɬɵ 

ɮɨɪɦɢɪɭɸɬɫɹ ɜ ɨɞɧɨɣ ɫɟɬɢ ɢ ɩɟɪɟɞɚɸɬɫɹ ɱɟɪɟɡ ɞɪɭɝɭɸ ɫɟɬɶ, ɜ ɤɨɬɨɪɨɣ 

ɦɚɤɫɢɦɚɥɶɧɚɹ ɞɥɢɧɚ ɩɚɤɟɬɚ ɦɟɧɶɲɟ. 

 ɋɬɪɭɤɬɭɪɚ ɩɚɤɟɬɚ IP ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫ. 4.1. ɇɚɡɧɚɱɟɧɢɟ ɩɨɥɟɣ ɷɬɨɝɨ 

ɩɚɤɟɬɚ ɫɥɟɞɭɸɳɟɟ: 

 ɇɨɦɟɪ ɜɟɪɫɢɢ ɭɤɚɡɵɜɚɟɬ ɜɟɪɫɢɸ ɩɪɨɬɨɤɨɥɚ IP. 

 Дɥɢɧɚ ɡɚɝɨɥɨɜɤɚ ɩɚɤɟɬɚ IP ɦɟɧɹɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɱɢɫɥɚ 

ɩɚɪɚɦɟɬɪɨɜ. 

 ɉɨɥɟ Ɍɢɩ ɫɟɪɜɢɫɚ ɡɚɞɚɟɬ ɜɢɞ ɨɛɫɥɭɠɢɜɚɧɢɹ. ȼ ɧɟɦ ɩɪɟɞɭɫɦɨɬɪɟɧɵ 

ɛɢɬɵ ɭɤɚɡɚɧɢɹ ɡɚɞɟɪɠɤɢ ɩɟɪɟɞɚɱɢ, ɛɢɬɵ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɢ 

ɧɚɞɟɠɧɨɫɬɢ ɥɨɤɚɥɶɧɨɣ ɫɟɬɢ. Эɬɢ ɛɢɬɵ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɡɚɞɚɧɢɹ 

ɩɪɢɨɪɢɬɟɬɨɜ ɩɪɢ ɮɨɪɦɢɪɨɜɚɧɢɢ ɦɚɪɲɪɭɬɚ, ɧɚɩɪɢɦɟɪ, ɜ ɤɚɱɟɫɬɜɟ 

ɤɪɢɬɟɪɢɹ ɜɵɛɨɪɚ ɦɚɪɲɪɭɬɚ ɦɨɠɟɬ ɛɵɬɶ ɡɚɞɚɧɚ ɥɢɛɨ ɞɥɢɧɚ ɦɚɪɲɪɭɬɚ, 

ɥɢɛɨ ɧɚɞɟɠɧɨɫɬɶ, ɥɢɛɨ ɫɛɚɥɚɧɫɢɪɨɜɚɧɧɨɫɬɶ ɬɪɚɮɢɤɚ.  

 Ɉɛɳɚɹ ɞɥɢɧɚ ɩɚɤɟɬɚ ɫ ɭɱɟɬɨɦ ɡɚɝɨɥɨɜɤɚ ɢ ɩɨɥɹ ɞɚɧɧɵɯ 

 ɉɨɥɟ Иɞɟɧɬɢɮɢɤɚɬɨɪ ɩɚɤɟɬɚ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɪɚɫɩɨɡɧɚɜɚɧɢɹ 

ɩɪɨɞɭɛɥɢɪɨɜɚɧɧɵɯ ɩɚɤɟɬɨɜ, ɚ ɬɚɤɠɟ ɩɪɢ ɪɚɫɩɨɡɧɚɜɚɧɢɢ ɨɞɢɧɚɤɨɜɵɯ 

ɩɚɤɟɬɨɜ, ɩɨɥɭɱɢɜɲɢɯɫɹ ɩɨɫɥɟ ɮɪɚɝɦɟɧɬɚɰɢɢ. 

 Фɥɚɝ ɭɤɚɡɵɜɚɟɬ ɧɚ ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɶ ɮɪɚɝɦɟɧɬɚɰɢɢ ɩɚɤɟɬɚ, ɚ ɬɚɤɠɟ 

ɧɚɥɢɱɢɟ ɢɥɢ ɨɬɫɭɬɫɬɜɢɟ ɩɨɫɥɟɞɭɸɳɢɯ ɩɚɤɟɬɨɜ ɩɪɢ ɮɪɚɝɦɟɧɬɚɰɢɢ. 

 ɉɨɥɟ  ɋɦɟɳɟɧɢɟ  ɮɪɚɝɦɟɧɬɚ  ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ  ɭɤɚɡɚɧɢɹ ɤɨɥɢɱɟɫɬɜɚ 

ɛɚɣɬɨɜ ɩɚɤɟɬɚ, ɩɟɪɟɞɚɧɧɵɯ ɞɨ ɟɝɨ ɮɪɚɝɦɟɧɬɚɰɢɢ. 
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1) ȼɟɪɫɢɹ ɩɪɨɬɨɤɨɥɚ 

 

2) Ⱦɥɢɧɚ ɡɚɝɨɥɨɜɤɚ 

 

3) Ɍɢɩ ɫɟɪɜɢɫɚ 

 

4) Ɉɛɳɚɹ ɞɥɢɧɚ 

 

5) ɂɞɟɧɬɢɮɢɤɚɬɨɪ ɩɚɤɟɬɚ 

 

6) Ɏɥɚɝ 

 

7) ɋɦɟɳɟɧɢɟ ɮɪɚɝɦɟɧɬɚ 

 

8) ȼɪɟɦɹ ɠɢɡɧɢ 

 

9) ɉɪɨɬɨɤɨɥ ɜɟɪɯɧɟɝɨ ɭɪɨɜɧɹ 

 

  10)  Ʉɨɧɬɪɨɥɶɧɚɹ ɫɭɦɦɚ 

 

  11)  Ⱥɞɪɟɫ ɢɫɬɨɱɧɢɤɚ 

 

  12)  Ⱥɞɪɟɫ ɧɚɡɧɚɱɟɧɢɹ 

 

  13)  Ɋɟɡɟɪɜ 

 

  14)  Ⱦɚɧɧɵɟ 

 

Ɋɢɫ. 4.1. ɋɬɪɭɤɬɭɪɚ ɩɚɤɟɬɚ ɩɪɨɬɨɤɨɥɚ IP 

 

- ɤɪɢɬɟɪɢɣ ɦɚɪɲɪɭɬɢɡɚɰɢɢ 

(ɞɥɢɧɚ ɩɭɬɢ, ɧɚɞɟɠɧɨɫɬɶ, 
ɛɚɥɚɧɫ ɬɪɚɮɢɤɚ ɢ ɬ.ɩ.) 

ɋɦɟɳɟɧɢɟ ɨɬ 
ɧɚɱɚɥɚ ɜɫɟɝɨ 
ɫɨɨɛɳɟɧɢɹ 

- ɩɪɢɡɧɚɤ ɮɪɚɝɦɟɧɬɚɰɢɢ 

- ɨɫɬɚɜɲɟɟɫɹ ɜɪɟɦɹ ɠɢɡɧɢ 
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 ɉɨɥɟ  Вɪɟɦɹ ɠɢɡɧɢ ɭɤɚɡɵɜɚɟɬ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɠɢɡɧɢ ɞɚɧɧɨɝɨ 

ɩɚɤɟɬɚ ɢ ɡɚɞɚɟɬɫɹ ɩɪɨɬɨɤɨɥɨɦ IP ɢɫɬɨɱɧɢɤɚ ɩɟɪɟɞɚɱɢ. ɇɚ ɲɥɸɡɚɯ ɢ ɜ 

ɞɪɭɝɢɯ ɭɡɥɚɯ ɫɟɬɢ ɩɨ ɢɫɬɟɱɟɧɢɢ ɤɚɠɞɨɣ ɫɟɤɭɧɞɵ ɨɬ ɬɟɤɭɳɟɝɨ ɜɪɟɦɟɧɢ 

ɠɢɡɧɢ ɜɵɱɢɬɚɟɬɫɹ ɟɞɢɧɢɰɚ; ɟɞɢɧɢɰɚ ɜɵɱɢɬɚɟɬɫɹ ɬɚɤɠɟ ɩɪɢ ɤɚɠɞɨɣ 

ɬɪɚɧɡɢɬɧɨɣ ɩɟɪɟɞɚɱɟ (ɞɚɠɟ ɟɫɥɢ ɧɟ ɩɪɨɲɥɚ ɫɟɤɭɧɞɚ). ɉɪɢ ɢɫɬɟɱɟɧɢɢ 

ɫɪɨɤɚ ɠɢɡɧɢ ɩɚɤɟɬ ɚɧɧɭɥɢɪɭɟɬɫɹ. 

 ɂɞɟɧɬɢɮɢɤɚɬɨɪ ɩɚɤɟɬɚ ɩɪɨɬɨɤɨɥɚ ɜɟɪɯɧɟɝɨ ɭɪɨɜɧɹ ɭɤɚɡɵɜɚɟɬ, ɤɚɤɨɦɭ 

ɩɪɨɬɨɤɨɥɭ ɜɵɫɨɤɨɝɨ ɭɪɨɜɧɹ ɩɪɢɧɚɞɥɟɠɢɬ ɩɚɤɟɬ. 

 Кɨɧɬɪɨɥɶɧɚɹ ɫɭɦɦɚ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɜɫɟɦɭ ɡɚɝɨɥɨɜɤɭ. 

 Аɞɪɟɫ ɢɫɬɨɱɧɢɤɚ ɢ ɚɞɪɟɫ ɧɚɡɧɚɱɟɧɢɹ ɢɦɟɸɬ ɨɞɢɧɚɤɨɜɭɸ ɞɥɢɧɭ - 32 

ɛɢɬɚ ɢ ɨɞɢɧɚɤɨɜɭɸ ɫɬɪɭɤɬɭɪɭ. 

IɊ - ɚɞɪɟɫ ɫɨɫɬɨɢɬ ɢɡ 4 ɛɚɣɬɨɜ (ɪɢɫ. 4.2) ɢ ɡɚɩɢɫɵɜɚɟɬɫɹ ɜ ɜɢɞɟ ɱɟɬɵɪɟɯ 

ɱɢɫɟɥ, ɫɨɞɟɪɠɚɳɢɯɫɹ ɜ ɤɚɠɞɨɦ ɛɚɣɬɟ, ɪɚɡɞɟɥɟɧɧɵɯ ɬɨɱɤɚɦɢ, ɧɚɩɪɢɦɟɪ: 

128.10.2.30 - ɞɟɫɹɬɢɱɧɚɹ ɮɨɪɦɚ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɚɞɪɟɫɚ, 

10000000 00001010 00000010 00011110 - ɞɜɨɢɱɧɚɹ ɮɨɪɦɚ. 

 

Ɋɢɫ. 4.2. ɋɬɪɭɤɬɭɪɚ ɩɚɤɟɬɚ ɩɪɨɬɨɤɨɥɚ IP 

 Ⱥɞɪɟɫ ɫɨɫɬɨɢɬ ɢɡ ɞɜɭɯ ɥɨɝɢɱɟɫɤɢɯ ɱɚɫɬɟɣ - ɧɨɦɟɪɚ ɫɟɬɢ ɢ ɧɨɦɟɪɚ ɭɡɥɚ ɜ 

ɫɟɬɢ. Ʉɚɤɚɹ ɱɚɫɬɶ ɚɞɪɟɫɚ ɨɬɧɨɫɢɬɫɹ ɤ ɧɨɦɟɪɭ ɫɟɬɢ, ɚ ɤɚɤɚɹ - ɤ ɧɨɦɟɪɭ ɭɡɥɚ, 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɡɧɚɱɟɧɢɹɦɢ ɩɟɪɜɵɯ ɛɢɬ ɚɞɪɟɫɚ: 

 ȿɫɥɢ ɚɞɪɟɫ ɧɚɱɢɧɚɟɬɫɹ ɫ 0, ɬɨ ɫɟɬɶ ɨɬɧɨɫɹɬ ɤ ɤɥɚɫɫɭ Ⱥ, ɧɨɦɟɪ ɫɟɬɢ 

ɡɚɧɢɦɚɟɬ ɨɞɢɧ ɛɚɣɬ, ɨɫɬɚɥɶɧɵɟ 3 ɛɚɣɬɚ ɢɧɬɟɪɩɪɟɬɢɪɭɸɬɫɹ ɤɚɤ 

ɧɨɦɟɪ ɭɡɥɚ ɜ ɫɟɬɢ. ɂɡ ɷɬɨɝɨ ɫɥɟɞɭɟɬ, ɱɬɨ ɫɟɬɢ ɤɥɚɫɫɚ Ⱥ ɢɦɟɸɬ 
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ɧɨɦɟɪɚ ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ 1 ɞɨ 127. ȼ ɫɟɬɹɯ ɤɥɚɫɫɚ Ⱥ ɤɨɥɢɱɟɫɬɜɨ ɭɡɥɨɜ 

ɞɨɥɠɧɨ ɛɵɬɶ ɛɨɥɶɲɟ 216
 - ɧɟ ɩɪɟɜɵɲɚɹ 224

. 

 ȿɫɥɢ ɩɟɪɜɵɟ ɞɜɚ ɛɢɬɚ ɚɞɪɟɫɚ ɪɚɜɧɵ 10, ɬɨ ɫɟɬɶ ɨɬɧɨɫɢɬɫɹ ɤ ɤɥɚɫɫɭ 

ȼ ɢ ɹɜɥɹɟɬɫɹ ɫɟɬɶɸ ɫɪɟɞɧɢɯ ɪɚɡɦɟɪɨɜ ɫ ɱɢɫɥɨɦ ɭɡɥɨɜ 28
 – 2

16. ȼ 

ɫɟɬɹɯ ɤɥɚɫɫɚ ȼ ɩɨɞ ɚɞɪɟɫ ɫɟɬɢ ɨɬɜɨɞɢɬɫɹ 14 ɛɢɬ, ɬ. ɟ. 214
 ɫɟɬɟɣ, ɚ 

ɩɨɞ ɚɞɪɟɫ ɭɡɥɚ – 16 ɛɢɬ. 

 ȿɫɥɢ ɚɞɪɟɫ ɧɚɱɢɧɚɟɬɫɹ ɫ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 110, ɬɨ ɫɟɬɶ - ɤɥɚɫɫɚ  

ɋ, ɜ ɤɨɬɨɪɨɣ ɧɟ ɦɨɠɟɬ ɛɵɬɶ ɛɨɥɶɲɟ, ɱɟɦ 256 ɭɡɥɨɜ, ɚ ɩɨɞ ɚɞɪɟɫ 

ɫɟɬɢ ɨɬɜɨɞɢɬɫɹ 21 ɞɜɨɢɱɧɵɣ ɪɚɡɪɹɞ. 

 ȿɳɟ ɢɦɟɸɬɫɹ ɞɜɚ ɬɢɩɚ IP-ɚɞɪɟɫɨɜ: ɚɞɪɟɫ ɤɥɚɫɫɚ D, ɤɨɬɨɪɵɣ 

ɧɚɱɢɧɚɟɬɫɹ ɫ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 1110 ɢ ɨɛɨɡɧɚɱɚɟɬ ɨɫɨɛɵɣ ɚɞɪɟɫ 

multicasting, ɢ ɚɞɪɟɫ ɤɥɚɫɫɚ ȿ, ɤɨɬɨɪɵɣ ɧɚɱɢɧɚɟɬɫɹ ɫ ɤɨɞɚ 11110 ɢ 

ɡɚɪɟɡɟɪɜɢɪɨɜɚɧ ɞɥɹ ɛɭɞɭɳɢɯ ɩɪɢɦɟɧɟɧɢɣ. 

 Ɍɚɤɚɹ ɫɬɪɭɤɬɭɪɚ ɚɞɪɟɫɚ ɩɨɡɜɨɥɹɟɬ ɦɚɪɲɪɭɬɢɡɚɬɨɪɚɦ ɨɱɟɧɶ ɛɵɫɬɪɨ ɢɡ 

ɜɥɟɤɚɬɶ ɢɡ IP-ɚɞɪɟɫɚ ɚɞɪɟɫ ɫɟɬɢ. 

 Ⱦɨ ɷɬɨɝɨ ɦɵ ɫɱɢɬɚɥɢ, ɱɬɨ ɤɚɠɞɨɦɭ ɭɡɥɭ ɫɟɬɢ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɨɞɢɧ IP-

ɚɞɪɟɫ. Ɉɞɧɚɤɨ, ɤɚɤ ɛɵɬɶ ɫ ɦɚɪɲɪɭɬɢɡɚɬɨɪɨɦ, ɤɨɬɨɪɵɣ ɫɜɹɡɵɜɚɟɬ ɧɟɫɤɨɥɶɤɨ 

ɫɟɬɟɣ? Ʌɟɝɤɨ ɩɪɟɞɫɬɚɜɢɬɶ ɢ ɬɚɤɭɸ ɫɢɬɭɚɰɢɸ, ɤɨɝɞɚ ɤɨɦɩɶɸɬɟɪ ɜɯɨɞɢɬ ɜ 

ɧɟɫɤɨɥɶɤɨ ɫɟɬɟɣ. ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɫɟɬɟɜɨɣ ɭɡɟɥ ɞɨɥɠɟɧ ɢɦɟɬɶ ɧɟɫɤɨɥɶɤɨ IP-

ɚɞɪɟɫɨɜ, ɩɨ ɱɢɫɥɭ ɫɟɬɟɜɵɯ ɫɜɹɡɟɣ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, IP-ɚɞɪɟɫ ɯɚɪɚɤɬɟɪɢɡɭɟɬ 

ɧɟ ɨɬɞɟɥɶɧɵɣ ɤɨɦɩɶɸɬɟɪ ɢɥɢ ɦɚɪɲɪɭɬɢɡɚɬɨɪ, ɚ ɨɞɧɨ ɫɟɬɟɜɨɟ 

ɫɨɟɞɢɧɟɧɢɟ. 

ȼ ɩɪɨɬɨɤɨɥɟ IP ɫɭɳɟɫɬɜɭɟɬ ɧɟɫɤɨɥɶɤɨ ɫɨɝɥɚɲɟɧɢɣ ɨɛ ɨɫɨɛɨɣ 

ɢɧɬɟɪɩɪɟɬɚɰɢɢ IP-ɚɞɪɟɫɨɜ: 

 1) ɟɫɥɢ IP-ɚɞɪɟɫ ɫɨɫɬɨɢɬ ɬɨɥɶɤɨ ɢɡ ɞɜɨɢɱɧɵɯ ɧɭɥɟɣ, ɬɨ ɨɧ ɨɛɨɡɧɚɱɚɟɬ 

ɬɨɬ ɭɡɟɥ, ɤɨɬɨɪɵɣ ɫɝɟɧɟɪɢɪɨɜɚɥ ɷɬɨɬ ɩɚɤɟɬ: 
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2) ɟɫɥɢ ɜ ɩɨɥɟ ɧɨɦɟɪɚ ɫɟɬɢ ɫɬɨɹɬ 0, ɬɨ ɢɧɬɟɪɩɪɟɬɢɪɭɟɬɫɹ ɬɨɥɶɤɨ ɧɨɦɟɪ 

ɭɡɥɚ ɢ ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ, ɱɬɨ ɷɬɨɬ ɭɡɟɥ ɩɪɢɧɚɞɥɟɠɢɬ ɬɨɣ ɠɟ ɫɚɦɨɣ ɫɟɬɢ, ɱɬɨ ɢ 

ɭɡɟɥ, ɤɨɬɨɪɵɣ ɨɬɩɪɚɜɢɥ ɩɚɤɟɬ: 

 

 

3) ɟɫɥɢ ɜɫɟ ɞɜɨɢɱɧɵɟ ɪɚɡɪɹɞɵ IP-ɚɞɪɟɫɚ ɪɚɜɧɵ 1, ɬɨ ɷɬɨɬ ɩɚɤɟɬ 

ɩɨɫɵɥɚɟɬɫɹ ɜɫɟɦ ɭɡɥɚɦ, ɧɨ ɬɨɥɶɤɨ ɨɬɧɨɫɹɳɢɦɫɹ ɤ ɞɚɧɧɨɣ ɫɟɬɢ (ɨɝɪɚɧɢɱɟɧɧɨɟ 

ɲɢɪɨɤɨɜɟɳɚɬɟɥɶɧɨɟ ɫɨɨɛɳɟɧɢɟ - limited broadcast): 

 

 

 

4) ɟɫɥɢ ɫɩɥɨɲɧɵɟ 1 (ɟɞɢɧɢɰɵ) ɫɬɨɹɬ ɬɨɥɶɤɨ ɜ ɩɨɥɟ ɚɞɪɟɫɚ ɭɡɥɚ, ɬɨ ɷɬɨ 

ɨɡɧɚɱɚɟɬ ɲɢɪɨɤɨɜɟɳɚɬɟɥɶɧɨɟ ɫɨɨɛɳɟɧɢɟ ɞɥɹ ɭɡɥɨɜ ɫɟɬɢ ɫ ɡɚɞɚɧɧɵɦ 

ɧɨɦɟɪɨɦ: 

 

 

5) ɟɳɟ ɨɞɢɧ ɚɞɪɟɫ 127.0.0.1 ɡɚɪɟɡɟɪɜɢɪɨɜɚɧ ɞɥɹ ɨɛɨɡɧɚɱɟɧɢɹ ɨɛɪɚɬɧɨɣ 

ɫɜɹɡɢ – Loopback (ɡɚɦɵɤɚɧɢɟ ɧɚ ɫɟɛɹ). 

ɍɠɟ ɭɩɨɦɢɧɚɜɲɚɹɫɹ ɮɨɪɦɚ IP-ɚɞɪɟɫɚ - multicasting - ɨɡɧɚɱɚɟɬ, ɱɬɨ 

ɞɚɧɧɵɣ ɩɚɤɟɬ ɞɨɥɠɟɧ ɛɵɬɶ ɞɨɫɬɚɜɥɟɧ ɫɪɚɡɭ ɧɟɫɤɨɥɶɤɢɦ ɭɡɥɚɦ, ɤɨɬɨɪɵɟ 

ɨɛɪɚɡɭɸɬ ɝɪɭɩɩɭ, ɫ ɧɨɦɟɪɨɦ, ɭɤɚɡɚɧɧɵɦ ɜ ɩɨɥɟ multicasting. ɍɡɥɵ ɫɚɦɢ 

ɢɞɟɧɬɢɮɢɰɢɪɭɸɬ ɫɟɛɹ, ɬ. ɟ. ɨɩɪɟɞɟɥɹɸɬ, ɤ ɤɚɤɨɣ ɢɡ ɝɪɭɩɩ ɨɧɢ ɨɬɧɨɫɹɬɫɹ. 

Ɉɞɢɧ ɢ ɬɨɬ ɠɟ ɭɡɟɥ ɦɨɠɟɬ ɜɯɨɞɢɬɶ ɜ ɧɟɫɤɨɥɶɤɨ ɝɪɭɩɩ. Ɍɚɤɢɟ ɫɨɨɛɳɟɧɢɹ, ɜ 

ɨɬɥɢɱɢɟ ɨɬ ɲɢɪɨɤɨɜɟɳɚɬɟɥɶɧɵɯ, ɧɚɡɵɜɚɸɬɫɹ ɦɭɥɶɬɢɜɟɳɚɬɟɥɶɧɵɦɢ. 

ɇɭɠɧɨ ɡɚɦɟɬɢɬɶ, ɱɬɨ ɚɞɪɟɫɚ ɤɨɦɩɶɸɬɟɪɨɜ ɜ ɩɨɞɫɟɬɹɯ ɤɥɚɫɫɨɜ Ⱥ, ȼ ɢ ɋ ɧɟ 

ɦɨɝɭɬ ɛɵɬɶ ɧɭɥɟɜɵɦɢ, ɧɨɦɟɪ ɫɟɬɢ ɭɡɥɚ ɬɚɤ ɠɟ ɧɟ ɦɨɠɟɬ ɛɵɬɶ ɧɭɥɟɜɵɦ. 

ȼ ɬɚɛɥ. 4.1 ɩɪɢɜɟɞɟɧɵ ɞɢɚɩɚɡɨɧɵ ɚɞɪɟɫɨɜ ɞɥɹ ɜɫɟɯ ɤɥɚɫɫɨɜ ɫɟɬɟɣ. 

 

 

 



44 

 

                                                                                 Ɍɚɛɥɢɰɚ 4.1 

                 Ⱦɢɚɩɚɡɨɧɵ ɚɞɪɟɫɨɜ                                

Ʉɥɚɫɫ ɇɚɢɦɟɧɶɲɢɣ ɚɞɪɟɫ ɇɚɢɛɨɥɶɲɢɣ ɚɞɪɟɫ 

Ⱥ 1.0.0.0 126.0.0.0 

ȼ 128.0.0.0 191.255.0.0 

ɋ 192.0.0.0 223.255.255.0 

D 224.0.0.0 239.255.255.255 

ȿ 240.0.0.0 247.255.255.255 

 

ɇɨɦɟɪ ɫɟɬɢ ɧɚɡɧɚɱɚɟɬɫɹ ɫɩɟɰɢɚɥɶɧɵɦ ɩɨɞɪɚɡɞɟɥɟɧɢɟɦ Network Infor-

mation Center (NIC). Ȼɨɥɶɲɢɟ ɫɟɬɢ ɩɨɥɭɱɚɸɬ ɚɞɪɟɫɚ ɤɥɚɫɫɚ Ⱥ, ɫɪɟɞɧɢɟ - 

ɤɥɚɫɫɚ ȼ, ɚ ɦɚɥɟɧɶɤɢɟ - ɤɥɚɫɫɚ ɋ. ɉɨɥɭɱɢɜ ɧɨɦɟɪ, ɫɟɬɟɜɨɣ ɚɞɦɢɧɢɫɬɪɚɬɨɪ 

ɱɚɫɬɨ ɫɬɚɥɤɢɜɚɟɬɫɹ ɫ ɩɪɨɛɥɟɦɨɣ, ɤɚɤɢɦ ɨɛɪɚɡɨɦ ɥɨɤɚɥɢɡɨɜɚɬɶ ɬɪɚɮɢɤ ɜ 

ɧɟɤɨɬɨɪɵɯ ɱɚɫɬɹɯ ɫɜɨɟɣ ɫɟɬɢ. Ɋɟɲɟɧɢɟ ɦɨɠɟɬ ɛɵɬɶ ɧɚɣɞɟɧɨ ɩɭɬɟɦ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɬɚɤ ɧɚɡɵɜɚɟɦɵɯ ɦɚɫɨɤ, ɤɨɬɨɪɵɟ ɩɨɡɜɨɥɹɸɬ ɞɟɥɢɬɶ ɫɟɬɶ ɧɚ 

ɩɨɞɫɟɬɢ. 

Ɇɚɫɤɚ - ɷɬɨ ɱɢɫɥɨ, ɞɜɨɢɱɧɚɹ ɡɚɩɢɫɶ ɤɨɬɨɪɨɝɨ ɫɨɞɟɪɠɢɬ «ɟɞɢɧɢɰɵ» ɜ ɬɟɯ 

ɪɚɡɪɹɞɚɯ, ɤɨɬɨɪɵɟ ɢɧɬɟɪɩɪɟɬɢɪɭɸɬɫɹ ɤɚɤ ɚɞɪɟɫ ɫɟɬɢ, ɚ «ɧɭɥɢ» ɜ ɬɟɯ, ɤɨɬɨɪɵɟ 

ɨɬɜɨɞɹɬɫɹ ɩɨɞ ɧɨɦɟɪ ɭɡɥɚ. 

ɇɚɩɪɢɦɟɪ: 

255.0.0.0 - ɦɚɫɤɚ ɞɥɹ ɫɟɬɢ ɤɥɚɫɫɚ Ⱥ, 

255.255.0.0 - ɦɚɫɤɚ ɞɥɹ ɫɟɬɢ ɤɥɚɫɫɚ ȼ, 

255.255.255.0 - ɦɚɫɤɚ ɞɥɹ ɫɟɬɢ ɤɥɚɫɫɚ ɋ. 

ɍɫɬɚɧɨɜɢɜ ɧɨɜɨɟ ɡɧɚɱɟɧɢɟ ɦɚɫɤɢ, ɦɨɠɧɨ ɡɚɫɬɚɜɢɬɶ ɦɚɪɲɪɭɬɢɡɚɬɨɪ 

ɢɧɬɟɪɩɪɟɬɢɪɨɜɚɬɶ ɚɞɪɟɫ ɩɨ-ɞɪɭɝɨɦɭ. ɇɚɩɪɢɦɟɪ, ɩɭɫɬɶ ɫɟɬɶ ɨɬɧɨɫɢɬɫɹ ɤ 

ɤɥɚɫɫɭ ȼ. ȼ ɨɞɧɨɣ ɫɟɬɢ ɰɢɪɤɭɥɢɪɭɟɬ ɟɞɢɧɵɣ ɬɪɚɮɢɤ. ɇɨ ɫɪɟɞɢ ɜɫɟɯ ɫɬɚɧɰɢɣ 

ɫɟɬɢ ɟɫɬɶ ɧɟɤɨɬɨɪɵɟ, ɫɥɚɛɨ ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɳɢɟ ɦɟɠɞɭ ɫɨɛɨɣ. Эɬɢ ɫɬɚɧɰɢɢ 

ɠɟɥɚɬɟɥɶɧɨ ɢɡɨɥɢɪɨɜɚɬɶ ɜ ɪɚɡɧɵɯ ɫɟɬɹɯ. ɉɭɫɬɶ ɷɬɨ ɛɭɞɭɬ ɭɡɟɥ 129.34.17.15 ɢ 

ɭɡɟɥ 129.34.20.01, ɤɨɬɨɪɵɟ ɜ ɢɫɯɨɞɧɨɣ ɫɢɬɭɚɰɢɢ ɨɬɧɨɫɹɬɫɹ ɤ ɨɞɧɨɣ ɫɟɬɢ 

ɤɥɚɫɫɚ ȼ ɫ ɧɨɦɟɪɨɦ 129.34. ȿɫɥɢ ɡɚɞɚɬɶ ɜ ɤɚɱɟɫɬɜɟ ɦɚɫɤɢ ɱɢɫɥɨ 255. 255.255, 

ɬɨ ɚɞɪɟɫɚ ɷɬɢɯ ɞɜɭɯ ɭɡɥɨɜ ɛɭɞɭɬ ɢɧɬɟɪɩɪɟɬɢɪɨɜɚɬɶɫɹ ɦɚɪɲɪɭɬɢɡɚɬɨɪɚɦɢ ɤɚɤ 
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ɚɞɪɟɫɚ ɭɡɥɚ 15 ɫɟɬɢ ɤɥɚɫɫɚ ɋ ɫ ɧɨɦɟɪɨɦ 129.34.17 ɢ ɭɡɥɚ 01 ɫɟɬɢ ɤɥɚɫɫɚ ɋ ɫ 

ɧɨɦɟɪɨɦ 129.34.20. ɂɡɜɧɟ ɫɟɬɶ ɩɨ-ɩɪɟɠɧɟɦɭ ɛɭɞɟɬ ɜɵɝɥɹɞɟɬɶ ɤɚɤ ɟɞɢɧɚɹ ɫɟɬɶ 

ɤɥɚɫɫɚ ȼ, ɚ ɧɚ ɦɟɫɬɧɨɦ ɭɪɨɜɧɟ ɷɬɨ ɛɭɞɟɬ ɧɟɫɤɨɥɶɤɨ ɨɬɞɟɥɶɧɵɯ ɫɟɬɟɣ ɤɥɚɫɫɚ ɋ. 

Ʉɨɦɚɧɞɚ PING 

Ⱦɥɹ ɩɪɨɜɟɪɤɢ ɧɚɥɢɱɢɹ ɜ ɫɟɬɢ ɭɡɥɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɤɨɦɚɧɞɚ PING. 

ɑɬɨɛɵ ɜɨɫɩɨɥɶɡɨɜɚɬɶɫɹ ɞɚɧɧɨɣ ɤɨɦɚɧɞɨɣ, ɧɟɨɛɯɨɞɢɦɨ ɜɵɛɪɚɬɶ ɩɭɧɤɬ 

«ɜɵɩɨɥɧɢɬɶ» ɢɡ ɦɟɧɸ «ɩɭɫɤ». ɉɨɫɥɟ ɱɟɝɨ ɜɜɟɫɬɢ ɧɟɨɛɯɨɞɢɦɭɸ ɤɨɦɚɧɞɭ, 

ɧɚɩɪɢɦɟɪ: 

PING 192.168.0.1 

PING rambler.ru 

 

4.2. ɉɪɨɬɨɤɨɥ DHCP 

Ʉɚɤ ɭɠɟ ɛɵɥɨ ɭɤɚɡɚɧɨ, IP-ɚɞɪɟɫɚ ɦɨɝɭɬ ɧɚɡɧɚɱɚɬɶɫɹ ɚɞɦɢɧɢɫɬɪɚɬɨɪɨɦ 

ɫɟɬɢ ɜɪɭɱɧɭɸ. Эɬɨ ɩɪɟɞɫɬɚɜɥɹɟɬ ɞɥɹ ɚɞɦɢɧɢɫɬɪɚɬɨɪɚ ɭɬɨɦɢɬɟɥɶɧɭɸ 

ɩɪɨɰɟɞɭɪɭ. ɋɢɬɭɚɰɢɹ ɭɫɥɨɠɧɹɟɬɫɹ ɟɳɟ ɬɟɦ, ɱɬɨ ɦɧɨɝɢɟ ɩɨɥɶɡɨɜɚɬɟɥɢ ɧɟ 

ɨɛɥɚɞɚɸɬ ɞɨɫɬɚɬɨɱɧɵɦɢ ɡɧɚɧɢɹɦɢ ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɤɨɧɮɢɝɭɪɢɪɨɜɚɬɶ ɫɜɨɢ 

ɤɨɦɩɶɸɬɟɪɵ ɞɥɹ ɪɚɛɨɬɵ ɜ ɢɧɬɟɪɫɟɬɢ, ɢ ɞɨɥɠɧɵ ɩɨɷɬɨɦɭ ɩɨɥɚɝɚɬɶɫɹ ɧɚ 

ɚɞɦɢɧɢɫɬɪɚɬɨɪɨɜ. 

ɉɪɨɬɨɤɨɥ Dynamic Host Configuration Protocol (DHCP) ɛɵɥ ɪɚɡɪɚɛɨɬɚɧ 

ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɨɫɜɨɛɨɞɢɬɶ ɚɞɦɢɧɢɫɬɪɚɬɨɪɚ ɨɬ ɷɬɢɯ ɩɪɨɛɥɟɦ. Ɉɫɧɨɜɧɵɦ 

ɧɚɡɧɚɱɟɧɢɟɦ DHCP ɹɜɥɹɟɬɫɹ ɞɢɧɚɦɢɱɟɫɤɨɟ ɧɚɡɧɚɱɟɧɢɟ IP-ɚɞɪɟɫɨɜ. Ɉɞɧɚɤɨ, 

ɤɪɨɦɟ ɞɢɧɚɦɢɱɟɫɤɨɝɨ, DHCP ɦɨɠɟɬ ɩɨɞɞɟɪɠɢɜɚɬɶ ɢ ɛɨɥɟɟ ɩɪɨɫɬɵɟ ɫɩɨɫɨɛɵ 

ɪɭɱɧɨɝɨ ɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɫɬɚɬɢɱɟɫɤɨɝɨ ɧɚɡɧɚɱɟɧɢɹ ɚɞɪɟɫɨɜ. 

ȼ ɪɭɱɧɨɣ ɩɪɨɰɟɞɭɪɟ ɧɚɡɧɚɱɟɧɢɹ ɚɞɪɟɫɨɜ ɚɤɬɢɜɧɨɟ ɭɱɚɫɬɢɟ ɩɪɢɧɢɦɚɟɬ 

ɚɞɦɢɧɢɫɬɪɚɬɨɪ, ɤɨɬɨɪɵɣ ɩɪɟɞɨɫɬɚɜɥɹɟɬ DHCP-ɫɟɪɜɟɪɭ ɢɧɮɨɪɦɚɰɢɸ ɨ 

ɫɨɨɬɜɟɬɫɬɜɢɢ IP-ɚɞɪɟɫɨɜ ɮɢɡɢɱɟɫɤɢɦ ɚɞɪɟɫɚɦ ɢɥɢ ɞɪɭɝɢɦ ɢɞɟɧɬɢɮɢɤɚɬɨɪɚɦ 

ɤɥɢɟɧɬɨɜ. Эɬɢ ɚɞɪɟɫɚ ɫɨɨɛɳɚɸɬɫɹ ɤɥɢɟɧɬɚɦ ɜ ɨɬɜɟɬ ɧɚ ɢɯ ɡɚɩɪɨɫɵ ɤ DHCP-

ɫɟɪɜɟɪɭ. 

ɉɪɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɦ ɫɬɚɬɢɱɟɫɤɨɦ ɫɩɨɫɨɛɟ DHCP-ɫɟɪɜɟɪ ɩɪɢɫɜɚɢɜɚɟɬ IP-

ɚɞɪɟɫ (ɢ, ɜɨɡɦɨɠɧɨ, ɞɪɭɝɢɟ ɩɚɪɚɦɟɬɪɵ ɤɨɧɮɢɝɭɪɚɰɢɢ ɤɥɢɟɧɬɚ) ɢɡ ɩɭɥɚ 
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ɧɚɥɢɱɧɵɯ IP-ɚɞɪɟɫɨɜ ɛɟɡ ɜɦɟɲɚɬɟɥɶɫɬɜɚ ɨɩɟɪɚɬɨɪɚ. Ƚɪɚɧɢɰɵ ɩɭɥɚ 

ɧɚɡɧɚɱɚɟɦɵɯ ɚɞɪɟɫɨɜ ɡɚɞɚɟɬ ɚɞɦɢɧɢɫɬɪɚɬɨɪ ɩɪɢ ɤɨɧɮɢɝɭɪɢɪɨɜɚɧɢɢ DHCP-

ɫɟɪɜɟɪɚ. Ɇɟɠɞɭ ɢɞɟɧɬɢɮɢɤɚɬɨɪɨɦ ɤɥɢɟɧɬɚ ɢ ɟɝɨ IP-ɚɞɪɟɫɨɦ ɩɨ-ɩɪɟɠɧɟɦɭ, 

ɤɚɤ ɢ ɩɪɢ ɪɭɱɧɨɦ ɧɚɡɧɚɱɟɧɢɢ, ɫɭɳɟɫɬɜɭɟɬ ɩɨɫɬɨɹɧɧɨɟ ɫɨɨɬɜɟɬɫɬɜɢɟ. Ɉɧɨ 

ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɜ ɦɨɦɟɧɬ ɩɟɪɜɢɱɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ ɫɟɪɜɟɪɨɦ DHCP IP-ɚɞɪɟɫɚ 

ɤɥɢɟɧɬɭ. ɉɪɢ ɜɫɟɯ ɩɨɫɥɟɞɭɸɳɢɯ ɡɚɩɪɨɫɚɯ ɫɟɪɜɟɪ ɜɨɡɜɪɚɳɚɟɬ ɬɨɬ ɠɟ ɫɚɦɵɣ 

IP-ɚɞɪɟɫ. 

ɉɪɢ ɞɢɧɚɦɢɱɟɫɤɨɦ ɪɚɫɩɪɟɞɟɥɟɧɢɢ ɚɞɪɟɫɨɜ DHCP-ɫɟɪɜɟɪ ɜɵɞɚɟɬ ɚɞɪɟɫ 

ɤɥɢɟɧɬɭ ɧɚ ɨɝɪɚɧɢɱɟɧɧɨɟ ɜɪɟɦɹ, ɱɬɨ ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɜɩɨɫɥɟɞɫɬɜɢɢ 

ɩɨɜɬɨɪɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ IP-ɚɞɪɟɫɚ ɞɪɭɝɢɦɢ ɤɨɦɩɶɸɬɟɪɚɦɢ. Ⱦɢɧɚɦɢɱɟɫɤɨɟ 

ɪɚɡɞɟɥɟɧɢɟ ɚɞɪɟɫɨɜ ɩɨɡɜɨɥɹɟɬ ɫɬɪɨɢɬɶ IP-ɫɟɬɶ, ɤɨɥɢɱɟɫɬɜɨ ɭɡɥɨɜ ɜ ɤɨɬɨɪɨɣ 

ɧɚɦɧɨɝɨ ɩɪɟɜɵɲɚɟɬ ɤɨɥɢɱɟɫɬɜɨ ɢɦɟɸɳɢɯɫɹ ɜ ɪɚɫɩɨɪɹɠɟɧɢɢ ɚɞɦɢɧɢɫɬɪɚɬɨɪɚ 

IP-ɚɞɪɟɫɨɜ. 

DHCP ɨɛɟɫɩɟɱɢɜɚɟɬ ɧɚɞɟɠɧɵɣ ɢ ɩɪɨɫɬɨɣ ɫɩɨɫɨɛ ɤɨɧɮɢɝɭɪɚɰɢɢ ɫɟɬɢ 

TCP/IP, ɝɚɪɚɧɬɢɪɭɹ ɨɬɫɭɬɫɬɜɢɟ ɤɨɧɮɥɢɤɬɨɜ ɚɞɪɟɫɨɜ ɡɚ ɫɱɟɬ 

ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɢɯ ɪɚɫɩɪɟɞɟɥɟɧɢɟɦ. Ⱥɞɦɢɧɢɫɬɪɚɬɨɪ 

ɭɩɪɚɜɥɹɟɬ ɩɪɨɰɟɫɫɨɦ ɧɚɡɧɚɱɟɧɢɹ ɚɞɪɟɫɨɜ ɫ ɩɨɦɨɳɶɸ ɩɚɪɚɦɟɬɪɚ 

"ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɚɪɟɧɞɵ" (lease duration), ɤɨɬɨɪɵɣ ɨɩɪɟɞɟɥɹɟɬ, ɤɚɤ ɞɨɥɝɨ 

ɤɨɦɩɶɸɬɟɪ ɦɨɠɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɧɚɡɧɚɱɟɧɧɵɣ IP-ɚɞɪɟɫ, ɩɟɪɟɞ ɬɟɦ ɤɚɤ ɫɧɨɜɚ 

ɡɚɩɪɨɫɢɬɶ ɟɝɨ ɨɬ ɫɟɪɜɟɪɚ DHCP ɜ ɚɪɟɧɞɭ. 

ɉɪɢɦɟɪɨɦ ɪɚɛɨɬɵ ɩɪɨɬɨɤɨɥɚ DHCP ɦɨɠɟɬ ɫɥɭɠɢɬɶ ɫɢɬɭɚɰɢɹ, ɤɨɝɞɚ 

ɤɨɦɩɶɸɬɟɪ, ɹɜɥɹɸɳɢɣɫɹ ɤɥɢɟɧɬɨɦ DHCP, ɭɞɚɥɹɟɬɫɹ ɢɡ ɩɨɞɫɟɬɢ. ɉɪɢ ɷɬɨɦ 

ɧɚɡɧɚɱɟɧɧɵɣ ɟɦɭ IP-ɚɞɪɟɫ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɨɫɜɨɛɨɠɞɚɟɬɫɹ. Ʉɨɝɞɚ ɤɨɦɩɶɸɬɟɪ 

ɩɨɞɤɥɸɱɚɟɬɫɹ ɤ ɞɪɭɝɨɣ ɩɨɞɫɟɬɢ, ɬɨ ɟɦɭ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɧɚɡɧɚɱɚɟɬɫɹ ɧɨɜɵɣ 

ɚɞɪɟɫ. ɇɢ ɩɨɥɶɡɨɜɚɬɟɥɶ, ɧɢ ɫɟɬɟɜɨɣ ɚɞɦɢɧɢɫɬɪɚɬɨɪ ɧɟ ɜɦɟɲɢɜɚɸɬɫɹ ɜ ɷɬɨɬ 

ɩɪɨɰɟɫɫ. Эɬɨ ɫɜɨɣɫɬɜɨ ɨɱɟɧɶ ɜɚɠɧɨ ɞɥɹ ɦɨɛɢɥɶɧɵɯ ɩɨɥɶɡɨɜɚɬɟɥɟɣ. 

ɉɪɨɬɨɤɨɥ DHCP ɢɫɩɨɥɶɡɭɟɬ ɦɨɞɟɥɶ ɤɥɢɟɧɬ-ɫɟɪɜɟɪ. ȼɨ ɜɪɟɦɹ ɫɬɚɪɬɚ 

ɫɢɫɬɟɦɵ ɤɨɦɩɶɸɬɟɪ-ɤɥɢɟɧɬ DHCP, ɧɚɯɨɞɹɳɢɣɫɹ ɜ ɫɨɫɬɨɹɧɢɢ 

"ɢɧɢɰɢɚɥɢɡɚɰɢɹ", ɩɨɫɵɥɚɟɬ ɫɨɨɛɳɟɧɢɟ discover (ɢɫɫɥɟɞɨɜɚɬɶ), ɤɨɬɨɪɨɟ 

ɲɢɪɨɤɨɜɟɳɚɬɟɥɶɧɨ ɪɚɫɩɪɨɫɬɪɚɧɹɟɬɫɹ ɩɨ ɥɨɤɚɥɶɧɨɣ ɫɟɬɢ ɢ ɩɟɪɟɞɚɟɬɫɹ ɜɫɟɦ 
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DHCP-ɫɟɪɜɟɪɚɦ ɱɚɫɬɧɨɣ ɢɧɬɟɪɫɟɬɢ. Ʉɚɠɞɵɣ DHCP-ɫɟɪɜɟɪ, ɩɨɥɭɱɢɜɲɢɣ ɷɬɨ 

ɫɨɨɛɳɟɧɢɟ, ɨɬɜɟɱɚɟɬ ɧɚ ɧɟɝɨ ɫɨɨɛɳɟɧɢɟɦ offer (ɩɪɟɞɥɨɠɟɧɢɟ), ɤɨɬɨɪɨɟ 

ɫɨɞɟɪɠɢɬ IP-ɚɞɪɟɫ ɢ ɤɨɧɮɢɝɭɪɚɰɢɨɧɧɭɸ ɢɧɮɨɪɦɚɰɢɸ.  

Ʉɨɦɩɶɸɬɟɪ-ɤɥɢɟɧɬ DHCP ɩɟɪɟɯɨɞɢɬ ɜ ɫɨɫɬɨɹɧɢɟ "ɜɵɛɨɪ" ɢ ɫɨɛɢɪɚɟɬ 

ɤɨɧɮɢɝɭɪɚɰɢɨɧɧɵɟ ɩɪɟɞɥɨɠɟɧɢɹ ɨɬ DHCP-ɫɟɪɜɟɪɨɜ. Ɂɚɬɟɦ ɨɧ ɜɵɛɢɪɚɟɬ ɨɞɧɨ 

ɢɡ ɷɬɢɯ ɩɪɟɞɥɨɠɟɧɢɣ, ɩɟɪɟɯɨɞɢɬ ɜ ɫɨɫɬɨɹɧɢɟ "ɡɚɩɪɨɫ" ɢ ɨɬɩɪɚɜɥɹɟɬ 

ɫɨɨɛɳɟɧɢɟ request (ɡɚɩɪɨɫ) ɬɨɦɭ DHCP-ɫɟɪɜɟɪɭ, ɱɶɟ ɩɪɟɞɥɨɠɟɧɢɟ ɛɵɥɨ 

ɜɵɛɪɚɧɨ.  

ȼɵɛɪɚɧɧɵɣ DHCP-ɫɟɪɜɟɪ ɩɨɫɵɥɚɟɬ ɫɨɨɛɳɟɧɢɟ DHCP-acknowledgment 

(ɩɨɞɬɜɟɪɠɞɟɧɢɟ), ɫɨɞɟɪɠɚɳɟɟ ɬɨɬ ɠɟ IP-ɚɞɪɟɫ, ɤɨɬɨɪɵɣ ɭɠɟ ɛɵɥ ɩɨɫɥɚɧ 

ɪɚɧɟɟ ɧɚ ɫɬɚɞɢɢ ɢɫɫɥɟɞɨɜɚɧɢɹ, ɚ ɬɚɤɠɟ ɩɚɪɚɦɟɬɪ ɚɪɟɧɞɵ ɞɥɹ ɷɬɨɝɨ ɚɞɪɟɫɚ. 

Ʉɪɨɦɟ ɬɨɝɨ, DHCP-ɫɟɪɜɟɪ ɩɨɫɵɥɚɟɬ ɩɚɪɚɦɟɬɪɵ ɫɟɬɟɜɨɣ ɤɨɧɮɢɝɭɪɚɰɢɢ. ɉɨɫɥɟ 

ɬɨɝɨ, ɤɚɤ ɤɥɢɟɧɬ ɩɨɥɭɱɢɬ ɷɬɨ ɩɨɞɬɜɟɪɠɞɟɧɢɟ, ɨɧ ɩɟɪɟɯɨɞɢɬ ɜ ɫɨɫɬɨɹɧɢɟ 

"ɫɜɹɡɶ", ɧɚɯɨɞɹɫɶ ɜ ɤɨɬɨɪɨɦ, ɨɧ ɦɨɠɟɬ ɩɪɢɧɢɦɚɬɶ ɭɱɚɫɬɢɟ ɜ ɪɚɛɨɬɟ ɫɟɬɢ 

TCP/IP. Ʉɨɦɩɶɸɬɟɪɵ-ɤɥɢɟɧɬɵ, ɤɨɬɨɪɵɟ ɢɦɟɸɬ ɥɨɤɚɥɶɧɵɟ ɞɢɫɤɢ, ɫɨɯɪɚɧɹɸɬ 

ɩɨɥɭɱɟɧɧɵɣ ɚɞɪɟɫ ɞɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɪɢ ɩɨɫɥɟɞɭɸɳɢɯ ɫɬɚɪɬɚɯ ɫɢɫɬɟɦɵ. 

ɉɪɢ ɩɪɢɛɥɢɠɟɧɢɢ ɦɨɦɟɧɬɚ ɢɫɬɟɱɟɧɢɹ ɫɪɨɤɚ ɚɪɟɧɞɵ ɚɞɪɟɫɚ, ɤɨɦɩɶɸɬɟɪ 

ɩɵɬɚɟɬɫɹ ɨɛɧɨɜɢɬɶ ɩɚɪɚɦɟɬɪɵ ɚɪɟɧɞɵ ɭ DHCP-ɫɟɪɜɟɪɚ, ɚ ɟɫɥɢ ɷɬɨɬ IP-ɚɞɪɟɫ 

ɧɟ ɦɨɠɟɬ ɛɵɬɶ ɜɵɞɟɥɟɧ ɫɧɨɜɚ, ɬɨ ɟɦɭ ɜɨɡɜɪɚɳɚɟɬɫɹ ɞɪɭɝɨɣ IP-ɚɞɪɟɫ.  

ȼ ɩɪɨɬɨɤɨɥɟ DHCP ɨɩɢɫɵɜɚɟɬɫɹ ɧɟɫɤɨɥɶɤɨ ɬɢɩɨɜ ɫɨɨɛɳɟɧɢɣ, ɤɨɬɨɪɵɟ 

ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɨɛɧɚɪɭɠɟɧɢɹ ɢ ɜɵɛɨɪɚ DHCP-ɫɟɪɜɟɪɨɜ, ɞɥɹ ɡɚɩɪɨɫɨɜ 

ɢɧɮɨɪɦɚɰɢɢ ɨ ɤɨɧɮɢɝɭɪɚɰɢɢ, ɞɥɹ ɩɪɨɞɥɟɧɢɹ ɢ ɞɨɫɪɨɱɧɨɝɨ ɩɪɟɤɪɚɳɟɧɢɹ 

ɥɢɰɟɧɡɢɢ ɧɚ IP-ɚɞɪɟɫ. ȼɫɟ ɷɬɢ ɨɩɟɪɚɰɢɢ ɧɚɩɪɚɜɥɟɧɵ ɧɚ ɬɨ, ɱɬɨɛɵ ɨɫɜɨɛɨɞɢɬɶ 

ɚɞɦɢɧɢɫɬɪɚɬɨɪɚ ɫɟɬɢ ɨɬ ɭɬɨɦɢɬɟɥɶɧɵɯ ɪɭɬɢɧɧɵɯ ɨɩɟɪɚɰɢɣ ɩɨ 

ɤɨɧɮɢɝɭɪɢɪɨɜɚɧɢɸ ɫɟɬɢ.  

Ɉɞɧɚɤɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟ DHCP ɧɟɫɟɬ ɜ ɫɟɛɟ ɢ ɧɟɤɨɬɨɪɵɟ ɩɪɨɛɥɟɦɵ. ȼɨ-

ɩɟɪɜɵɯ, ɷɬɨ ɩɪɨɛɥɟɦɚ ɫɨɝɥɚɫɨɜɚɧɢɹ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɚɞɪɟɫɧɨɣ ɛɚɡɵ ɜ 

ɫɥɭɠɛɚɯ DHCP ɢ DNS. Ʉɚɤ ɢɡɜɟɫɬɧɨ, DNS ɫɥɭɠɢɬ ɞɥɹ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ 

ɫɢɦɜɨɥɶɧɵɯ ɢɦɟɧ ɜ IP-ɚɞɪɟɫɚ. ȿɫɥɢ IP-ɚɞɪɟɫɚ ɛɭɞɭɬ ɞɢɧɚɦɢɱɟɫɤɢ ɢɡɦɟɧɹɬɶɫɹ 
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ɫɟɪɜɟɪɨɦ DHCP, ɬɨ ɷɬɢ ɢɡɦɟɧɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɬɚɤɠɟ ɞɢɧɚɦɢɱɟɫɤɢ ɜɧɨɫɢɬɶ ɜ 

ɛɚɡɭ ɞɚɧɧɵɯ ɫɟɪɜɟɪɚ DNS. 

ȼɨ-ɜɬɨɪɵɯ, ɧɟɫɬɚɛɢɥɶɧɨɫɬɶ IP-ɚɞɪɟɫɨɜ ɭɫɥɨɠɧɹɟɬ ɩɪɨɰɟɫɫ ɭɩɪɚɜɥɟɧɢɹ 

ɫɟɬɶɸ. ɋɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ, ɨɫɧɨɜɚɧɧɵɟ ɧɚ ɩɪɨɬɨɤɨɥɟ SNMP, ɪɚɡɪɚɛɨɬɚɧɵ ɫ 

ɪɚɫɱɟɬɨɦ ɧɚ ɫɬɚɬɢɱɧɨɫɬɶ IP-ɚɞɪɟɫɨɜ. Ⱥɧɚɥɨɝɢɱɧɵɟ ɩɪɨɛɥɟɦɵ ɜɨɡɧɢɤɚɸɬ ɢ 

ɩɪɢ ɤɨɧɮɢɝɭɪɢɪɨɜɚɧɢɢ ɮɢɥɶɬɪɨɜ ɦɚɪɲɪɭɬɢɡɚɬɨɪɨɜ, ɤɨɬɨɪɵɟ ɨɩɟɪɢɪɭɸɬ ɫ IP-

ɚɞɪɟɫɚɦɢ.  

ɇɚɤɨɧɟɰ, ɰɟɧɬɪɚɥɢɡɚɰɢɹ ɩɪɨɰɟɞɭɪɵ ɧɚɡɧɚɱɟɧɢɹ ɚɞɪɟɫɨɜ ɫɧɢɠɚɟɬ 

ɧɚɞɟɠɧɨɫɬɶ ɫɢɫɬɟɦɵ: ɩɪɢ ɨɬɤɚɡɟ DHCP-ɫɟɪɜɟɪɚ ɜɫɟ ɟɝɨ ɤɥɢɟɧɬɵ ɨɤɚɡɵɜɚɸɬɫɹ 

ɧɟ ɜ ɫɨɫɬɨɹɧɢɢ ɩɨɥɭɱɢɬɶ IP-ɚɞɪɟɫ ɢ ɞɪɭɝɭɸ ɢɧɮɨɪɦɚɰɢɸ ɨ ɤɨɧɮɢɝɭɪɚɰɢɢ. 

ɉɨɫɥɟɞɫɬɜɢɹ ɬɚɤɨɝɨ ɨɬɤɚɡɚ ɦɨɝɭɬ ɛɵɬɶ ɭɦɟɧɶɲɟɧɵ ɩɭɬɟɦ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɜ 

ɫɟɬɢ ɧɟɫɤɨɥɶɤɢɯ ɫɟɪɜɟɪɨɜ DHCP, ɤɚɠɞɵɣ ɢɡ ɤɨɬɨɪɵɯ ɢɦɟɟɬ ɫɜɨɣ ɩɭɥ IP-

ɚɞɪɟɫɨɜ. 

4.3. ɉɪɨɬɨɤɨɥ ICMP 

ICMP (Internet Control Message Protocol) - ɩɪɨɬɨɤɨɥ ɭɩɪɚɜɥɹɸɳɢɯ 

ɫɨɨɛɳɟɧɢɣ.  

Ʉɨɦɩɶɸɬɟɪ ɩɨɥɭɱɚɟɬ ɢɯ ɩɨɫɬɨɹɧɧɨ, ɚ ɢɧɨɝɞɚ ɢ ɨɬɩɪɚɜɥɹɟɬ, ɧɚɩɪɢɦɟɪ:  

 ȿɫɥɢ ɚɞɪɟɫ ɧɟ ɞɨɫɬɭɩɟɧ, ɜɵ ɩɨɥɭɱɚɟɬɟ ɫɨɨɛɳɟɧɢɟ ICMP.  

 ȿɫɥɢ ɩɨɪɬ ɧɟ ɞɨɫɬɭɩɟɧ, ɜɵ ɩɨɥɭɱɚɟɬɟ ɫɨɨɛɳɟɧɢɟ ICMP.  

 ȿɫɥɢ ɩɨɥɶɡɭɟɬɟɫɶ ɤɨɦɚɧɞɨɣ ping, ɜɵ ɩɨɥɭɱɚɟɬɟ ɫɨɨɛɳɟɧɢɟ ICMP ɢ ɬ.ɞ.  

ɋɨɨɛɳɟɧɢɟ ICMP ɢɧɤɚɩɫɭɥɢɪɭɟɬɫɹ ɩɪɹɦɨ ɜ IP- ɩɚɤɟɬ (ɩɨɥɟ ɞɚɧɧɵɯ), ɬ.ɟ. 

ɩɪɨɬɨɤɨɥɵ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɭɪɨɜɧɹ ɧɟ ɢɫɩɨɥɶɡɭɸɬɫɹ. 

ɉɪɨɬɨɤɨɥ ICMP ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɦɟɯɚɧɢɡɦ ɩɟɪɟɞɚɱɢ ɫɨɨɛɳɟɧɢɣ ɨɛ 

ɨɲɢɛɤɚɯ, ɤɨɬɨɪɵɟ ɜɨɡɧɢɤɚɸɬ ɜ ɩɪɨɰɟɫɫɟ ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ ɨɛɦɟɧɚ ɜ ɫɟɬɢ 

Internet. ɇɚ ɞɚɧɧɵɣ ɩɪɨɬɨɤɨɥ ɧɟ ɜɨɡɥɚɝɚɸɬɫɹ ɮɭɧɤɰɢɢ ɥɨɤɚɥɢɡɚɰɢɢ ɢ 

ɭɫɬɪɚɧɟɧɢɹ ɩɪɢɱɢɧ, ɤɨɬɨɪɵɟ ɩɪɢɜɟɥɢ ɤ ɜɨɡɧɢɤɧɨɜɟɧɢɸ ɷɬɢɯ ɨɲɢɛɨɤ. 

ɋɨɨɛɳɟɧɢɹ ɞɟɥɹɬɫɹ ɧɚ ɞɜɚ ɬɢɩɚ:  

 ɉɚɪɧɵɟ (ɜɨɩɪɨɫ/ɨɬɜɟɬ)  
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 ɇɟɩɚɪɧɵɟ (ɧɚɩɪɢɦɟɪ: ɩɨɫɵɥɚɟɬɟ ɡɚɩɪɨɫ ɤ ɫɟɪɜɟɪɭ, ɧɨ ɫɟɪɜɟɪ ɧɟ 

ɞɨɫɬɭɩɟɧ, ɢ ɩɨɫɥɟɞɧɢɣ ɦɚɪɲɪɭɬɢɡɚɬɨɪ (ɢɥɢ ɫɟɪɜɟɪ) ɨɬɩɪɚɜɥɹɟɬ ICMP-

ɫɨɨɛɳɟɧɢɟ (Destination Unreachable) ɜɚɦ) 

ɋɨɨɛɳɟɧɢɟ Time Exceeded – (ɢɫɬɟɤɥɨ ɜɪɟɦɹ) ɩɪɢɧɚɞɥɟɠɢɬ ɤ ɧɟɩɚɪɧɵɦ 

ɫɨɨɛɳɟɧɢɹɦ ICMP. Эɬɨ ɫɨɨɛɳɟɧɢɟ ɞɨɥɠɧɨ ɛɵɬɶ ɫɮɨɪɦɢɪɨɜɚɧɨ ɜ ɬɨɦ ɫɥɭɱɚɟ, 

ɟɫɥɢ ɜ ɩɪɨɰɟɫɫɟ ɩɟɪɟɞɚɱɢ ɞɟɣɬɚɝɪɚɦɦɵ ɢɫɬɟɤɥɨ ɞɨɩɭɫɬɢɦɨɟ ɜɪɟɦɹ ɟё 

ɫɭɳɟɫɬɜɨɜɚɧɢɹ ɜ ɫɟɬɢ ɢɥɢ ɧɚ ɯɨɫɬɟ. 

ɇɟɩɚɪɧɨɟ ɫɨɨɛɳɟɧɢɟ ɮɨɪɦɢɪɭɟɬɫɹ, ɟɫɥɢ ɡɚɝɨɥɨɜɨɤ IP-ɞɟɣɬɨɝɪɚɦɦɵ 

ɫɨɞɟɪɠɢɬ ɧɟɜɟɪɧɵɣ ɩɚɪɚɦɟɬɪ. 

ɇɟɩɚɪɧɨɟ ɫɨɨɛɳɟɧɢɟ ɮɨɪɦɢɪɭɟɬɫɹ, ɟɫɥɢ ɜɨɡɧɢɤɥɚ ɩɟɪɟɝɪɭɡɤɚ 

ɦɚɪɲɪɭɬɢɡɚɬɨɪɚ, ɩɚɤɟɬ ɧɟ ɦɨɠɟɬ ɛɵɬɶ ɩɨɦɟɳɟɧ ɜ ɛɭɮɟɪ, ɬɚɤ ɤɚɤ ɨɧ 

ɩɟɪɟɩɨɥɧɟɧ. 

ɇɟɩɚɪɧɨɟ ɫɨɨɛɳɟɧɢɟ ɮɨɪɦɢɪɭɟɬɫɹ, ɟɫɥɢ ɢɡɦɟɧɟɧ ɦɚɪɲɪɭɬ ɞɥɹ ɩɚɤɟɬɚ. 

ɇɚɩɪɢɦɟɪ (ɪɢɫ. 4.3), ɯɨɫɬ Ⱥ(10.40.0.2) ɨɬɩɪɚɜɥɹɟɬ ɞɟɣɬɚɝɪɚɦɦɭ ɜ 

ɧɚɩɪɚɜɥɟɧɢɢ ɯɨɫɬɚ ȼ(10.10.0.2), ɢɫɩɨɥɶɡɭɹ ɞɥɹ ɷɬɨɝɨ ɜ ɤɚɱɟɫɬɜɟ ɲɥɸɡɚ 

ɦɚɪɲɪɭɬɢɡɚɬɨɪ R2. ɉɨɫɥɟ ɬɨɝɨ, ɤɚɤ ɦɚɪɲɪɭɬɢɡɚɬɨɪ R2 ɩɨɥɭɱɚɟɬ 

ɞɟɣɬɚɝɪɚɦɦɭ, ɨɧ ɨɩɪɟɞɟɥɹɟɬ, ɱɬɨ ɞɚɧɧɚɹ ɞɟɣɬɚɝɪɚɦɦɚ ɚɞɪɟɫɨɜɚɧɚ ɜ 

ɧɚɩɪɚɜɥɟɧɢɢ 10.10.0.0. Ʉɪɚɬɱɚɣɲɢɣ ɦɚɪɲɪɭɬ ɞɥɹ ɞɨɫɬɢɠɟɧɢɹ ɷɬɨɣ ɫɟɬɢ ɞɥɹ 

ɦɚɪɲɪɭɬɢɡɚɬɨɪɚ R2 ɥɟɠɢɬ ɱɟɪɟɡ ɦɚɪɲɪɭɬɢɡɚɬɨɪ R4, ɤɨɬɨɪɵɣ ɜ ɞɚɧɧɨɦ 

ɫɥɭɱɚɟ ɩɨɞɤɥɸɱɟɧ ɤ ɬɨɦɭ ɫɟɝɦɟɧɬɭ ɫɟɬɢ, ɢɡ ɤɨɬɨɪɨɝɨ ɛɵɥɚ ɩɨɥɭɱɟɧɚ ɩɪɢɧɹɬɚɹ 

ɞɟɣɬɚɝɪɚɦɦɚ.  
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Ɋɢɫ. 4.3. ɉɪɢɧɰɢɩ ɪɚɛɨɬɵ ICMP 

Ɇɚɪɲɪɭɬɢɡɚɬɨɪ R2 ɧɚɩɪɚɜɥɹɟɬ ɞɟɣɬɚɝɪɚɦɦɭ ɩɨ ɧɚɩɪɚɜɥɟɧɢɸ R4 ɢ 

ɨɞɧɨɜɪɟɦɟɧɧɨ ɮɨɪɦɢɪɭɟɬ ɫɨɨɛɳɟɧɢɟ ICMP Redirect, ɜ ɤɨɬɨɪɨɦ ɨɧ 

ɪɟɤɨɦɟɧɞɭɟɬ ɯɨɫɬɭ Ⱥ ɜɩɪɟɞɶ ɞɥɹ ɩɟɪɟɞɚɱɢ ɞɟɣɬɚɝɪɚɦɦ ɜ ɧɚɩɪɚɜɥɟɧɢɢ ɫɟɬɢ 

ɢɫɩɨɥɶɡɨɜɚɬɶ ɜ ɤɚɱɟɫɬɜɟ ɲɥɸɡɚ ɦɚɪɲɪɭɬɢɡɚɬɨɪ R4. 

4.4. ɉɪɨɬɨɤɨɥ EIGRP 

EIGRP (Enhanced Interior Gateway Routing Protocol) – ɞɢɫɬɚɧɰɢɨɧɧɨ 

ɜɟɤɬɨɪɧɵɣ ɩɪɨɬɨɤɨɥ ɦɚɪɲɪɭɬɢɡɚɰɢɢ [4], ɪɚɡɪɚɛɨɬɚɧɧɵɣ ɮɢɪɦɨɣ Cisco ɧɚ 

ɨɫɧɨɜɟ ɩɪɨɬɨɤɨɥɚ IGRP ɬɨɣ ɠɟ ɮɢɪɦɵ. ɉɪɨɬɨɤɨɥ IGRP ɛɵɥ ɫɨɡɞɚɧ ɤɚɤ 

ɚɥɶɬɟɪɧɚɬɢɜɚ ɩɪɨɬɨɤɨɥɭ RIP (ɪɚɡɞ. 4.5), ɞɨ ɬɨɝɨ, ɤɚɤ ɛɵɥ ɪɚɡɪɚɛɨɬɚɧ OSPF 

(ɪɚɡɞ. 4.6). ɉɨɫɥɟ ɩɨɹɜɥɟɧɢɹ OSPF Cisco ɩɪɟɞɫɬɚɜɢɥɚ EIGRP – 

ɩɟɪɟɪɚɛɨɬɚɧɧɵɣ ɢ ɭɥɭɱɲɟɧɧɵɣ ɜɚɪɢɚɧɬ IGRP, ɫɜɨɛɨɞɧɵɣ ɨɬ ɨɫɧɨɜɧɨɝɨ 

ɧɟɞɨɫɬɚɬɤɚ ɞɢɫɬɚɧɰɢɨɧɧɨ-ɜɟɤɬɨɪɧɵɯ ɩɪɨɬɨɤɨɥɨɜ – ɨɫɨɛɵɯ ɫɢɬɭɚɰɢɣ ɫ 

ɡɚɰɢɤɥɢɜɚɧɢɟɦ ɦɚɪɲɪɭɬɨɜ – ɛɥɚɝɨɞɚɪɹ ɫɩɟɰɢɚɥɶɧɨɦɭ ɚɥɝɨɪɢɬɦɭ 

ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɢɧɮɨɪɦɚɰɢɢ ɨɛ ɢɡɦɟɧɟɧɢɹɯ ɜ ɬɨɩɨɥɨɝɢɢ ɫɟɬɢ. ɇɟɫɦɨɬɪɹ ɧɚ 

ɬɨ, ɱɬɨ ɜ ɨɛɳɟɦ ɫɥɭɱɚɟ ɩɪɨɬɨɤɨɥɵ ɫɨɫɬɨɹɧɢɹ ɫɜɹɡɟɣ (OSPF) ɨɬɪɚɛɚɬɵɜɚɸɬ 

ɢɡɦɟɧɟɧɢɹ ɜ ɬɨɩɨɥɨɝɢɢ ɫɟɬɢ ɛɵɫɬɪɟɟ, ɱɟɦ EIGRP, ɚ ɬɚɤɠɟ OSPF ɢɦɟɟɬ ɪɹɞ 

ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɜɨɡɦɨɠɧɨɫɬɟɣ, EIGRP ɛɨɥɟɟ ɩɪɨɫɬ ɜ ɪɟɚɥɢɡɚɰɢɢ ɢ ɦɟɧɟɟ 

ɬɪɟɛɨɜɚɬɟɥɟɧ ɤ ɜɵɱɢɫɥɢɬɟɥɶɧɵɦ ɪɟɫɭɪɫɚɦ ɦɚɪɲɪɭɬɢɡɚɬɨɪɚ.  

EIGRP-ɦɚɪɲɪɭɬɢɡɚɬɨɪ ɨɛɧɚɪɭɠɢɜɚɟɬ ɫɜɨɢɯ ɫɨɫɟɞɟɣ ɩɭɬɟɦ 

ɩɟɪɢɨɞɢɱɟɫɤɨɣ ɪɚɫɫɵɥɤɢ ɫɨɨɛɳɟɧɢɣ "Hello". Эɬɢ ɠɟ ɫɨɨɛɳɟɧɢɹ 

ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɦɨɧɢɬɨɪɢɧɝɚ ɫɨɫɬɨɹɧɢɹ ɫɜɹɡɢ ɫ ɫɨɫɟɞɨɦ (ɪɚɫɫɵɥɚɸɬɫɹ 

ɤɚɠɞɵɟ 5 ɫɟɤɭɧɞ ɜ ɫɟɬɹɯ ɫ ɛɨɥɶɲɨɣ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɶɸ – ɧɚɩɪɢɦɟɪ, 

Ethernet – ɢ ɤɚɠɞɵɟ 60 ɫ ɜ "ɦɟɞɥɟɧɧɵɯ" ɫɟɬɹɯ). Ɍɚɤɨɣ ɦɨɧɢɬɨɪɢɧɝ ɩɨɡɜɨɥɹɟɬ 

ɪɚɫɫɵɥɚɬɶ ɜ ɫɟɬɢ ɜɟɤɬɨɪɵ ɪɚɫɫɬɨɹɧɢɣ ɧɟ ɩɟɪɢɨɞɢɱɟɫɤɢ, ɚ ɬɨɥɶɤɨ ɩɪɢ 

ɢɡɦɟɧɟɧɢɢ ɬɨɩɨɥɨɝɢɢ ɫɟɬɢ.  

EIGRP ɢɫɩɨɥɶɡɭɟɬ ɤɨɦɩɥɟɤɫɧɨɟ ɡɧɚɱɟɧɢɟ ɦɟɬɪɢɤɢ (ɰɟɧɵ ɫɜɹɡɢ), 

ɜɵɱɢɫɥɹɟɦɨɟ ɧɚ ɨɫɧɨɜɚɧɢɢ ɩɨɤɚɡɚɬɟɥɟɣ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɢ ɡɚɞɟɪɠɤɢ 

ɩɪɢ ɩɟɪɟɞɚɱɟ ɞɚɧɧɵɯ ɜ ɫɟɬɢ. Ɍɚɤɠɟ ɜ ɪɚɫɱɟɬ ɦɟɬɪɢɤɢ ɦɨɝɭɬ ɛɵɬɶ ɜɤɥɸɱɟɧɵ 
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ɩɨɤɚɡɚɬɟɥɢ ɡɚɝɪɭɡɤɢ ɢ ɧɚɞɟɠɧɨɫɬɢ ɫɟɬɢ. ȼ ɨɬɥɢɱɢɟ ɨɬ ɩɪɨɬɨɤɨɥɚ RIP, ɦɟɬɪɢɤɚ 

ɜ EIGRP ɧɟ ɹɜɥɹɟɬɫɹ ɮɚɤɬɨɪɨɦ, ɨɝɪɚɧɢɱɢɜɚɸɳɢɦ ɪɚɡɦɟɪ ɫɢɫɬɟɦɵ.  

ɉɪɢ ɩɨɥɭɱɟɧɢɢ ɨɬ ɫɨɫɟɞɟɣ ɜɟɤɬɨɪɨɜ ɪɚɫɫɬɨɹɧɢɣ ɦɚɪɲɪɭɬɢɡɚɬɨɪ ɞɥɹ 

ɤɚɠɞɨɣ ɫɟɬɢ ɧɚɡɧɚɱɟɧɢɹ ɧɟ ɬɨɥɶɤɨ ɜɵɛɢɪɚɟɬ ɫɨɫɟɞɚ, ɱɟɪɟɡ ɤɨɬɨɪɨɝɨ ɥɟɠɢɬ 

ɤɪɚɬɱɚɣɲɢɣ ɩɭɬɶ ɜ ɷɬɭ ɫɟɬɶ, ɧɨ ɬɚɤɠɟ ɡɚɩɨɦɢɧɚɟɬ ɢ ɜɟɪɨɹɬɧɵɯ ɡɚɦɟɫɬɢɬɟɥɟɣ 

(feasible successors). ȼɟɪɨɹɬɧɵɦ ɡɚɦɟɫɬɢɬɟɥɟɦ ɫɬɚɧɨɜɢɬɫɹ ɦɚɪɲɪɭɬɢɡɚɬɨɪ, 

ɨɛɴɹɜɢɜɲɢɣ ɦɟɬɪɢɤɭ ɦɚɪɲɪɭɬɚ ɨɬ ɫɟɛɹ ɞɨ ɞɚɧɧɨɣ ɫɟɬɢ ɦɟɧɶɲɭɸ, ɱɟɦ ɩɨɥɧɚɹ 

ɦɟɬɪɢɤɚ ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɦɚɪɲɪɭɬɚ. Ɋɚɫɫɦɨɬɪɢɦ ɩɪɢɦɟɪ ɧɚ ɪɢɫ. 4.4 (ɞɥɹ 

ɩɪɨɫɬɨɬɵ ɦɟɬɪɢɤɢ ɜɫɟɯ ɫɜɹɡɟɣ, ɤɪɨɦɟ (4) - (5), ɫɱɢɬɚɟɦ ɪɚɜɧɵɦɢ ɟɞɢɧɢɰɟ; 

ɦɟɬɪɢɤɚ ɫɜɹɡɢ (4) - (5) ɪɚɜɧɚ 0,5).  

 

Ɋɢɫ 4.4. ɉɪɢɦɟɪ EIGRP-ɫɢɫɬɟɦɵ 

Ʉɪɭɠɤɚɦɢ ɨɛɨɡɧɚɱɟɧɵ ɦɚɪɲɪɭɬɢɡɚɬɨɪɵ, ɩɪɹɦɨɭɝɨɥɶɧɢɤɨɦ – ɫɟɬɶ 

ɧɚɡɧɚɱɟɧɢɹ Ⱥ. Ɇɚɪɲɪɭɬɢɡɚɬɨɪ (3) ɩɨɥɭɱɚɟɬ ɨɬ (5) ɷɥɟɦɟɧɬ ɜɟɤɬɨɪɚ 

ɪɚɫɫɬɨɹɧɢɣ (Ⱥ=1), ɚ ɨɬ (4) – (Ⱥ=1,5). ȼ ɬɚɛɥɢɰɟ ɦɚɪɲɪɭɬɢɡɚɬɨɪɚ (3) ɭɡɟɥ (5) 

ɫɬɚɧɨɜɢɬɫɹ ɫɥɟɞɭɸɳɢɦ ɦɚɪɲɪɭɬɢɡɚɬɨɪɨɦ ɧɚ ɩɭɬɢ ɜ ɫɟɬɶ Ⱥ, ɚ ɭɡɟɥ (4) – 

ɜɟɪɨɹɬɧɵɦ ɡɚɦɟɫɬɢɬɟɥɟɦ, ɬɚɤ ɤɚɤ ɡɚɹɜɥɟɧɧɨɟ ɢɦ ɪɚɫɫɬɨɹɧɢɟ ɞɨ Ⱥ (1,5) 

ɦɟɧɶɲɟ ɩɨɥɧɨɣ ɦɟɬɪɢɤɢ ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɦɚɪɲɪɭɬɚ (3) - (5) - Ⱥ, ɤɨɬɨɪɚɹ ɪɚɜɧɚ 

2.  

Ɉɛɪɚɬɢɦ ɜɧɢɦɚɧɢɟ ɧɚ ɦɚɪɲɪɭɬɢɡɚɬɨɪɵ (1) ɢ (2). Ɉɧɢ ɩɪɢɫɵɥɚɸɬ ɭɡɥɭ 

(3) ɷɥɟɦɟɧɬ (Ⱥ=3) ɢ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɧɟ ɹɜɥɹɸɬɫɹ ɜɟɪɨɹɬɧɵɦɢ ɡɚɦɟɫɬɢɬɟɥɹɦɢ 

ɦɚɪɲɪɭɬɚ ɢɡ (3) ɜ Ⱥ, ɱɬɨ, ɛɟɡɭɫɥɨɜɧɨ, ɪɚɡɭɦɧɨ.  

ȿɫɥɢ ɫɜɹɡɶ ɦɟɠɞɭ ɭɡɥɚɦɢ (3) ɢ (5) ɨɛɪɵɜɚɟɬɫɹ, ɬɨ (3) ɢɳɟɬ ɜ ɫɜɨɟɣ 

EIGRP-ɬɚɛɥɢɰɟ ɜɟɪɨɹɬɧɨɝɨ ɡɚɦɟɫɬɢɬɟɥɹ (4) ɢ ɧɟɦɟɞɥɟɧɧɨ ɭɫɬɚɧɚɜɥɢɜɚɟɬ 
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ɦɚɪɲɪɭɬ ɜ ɫɟɬɶ Ⱥ ɱɟɪɟɡ ɧɟɝɨ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜɪɟɦɹ, ɜ ɬɟɱɟɧɢɟ ɤɨɬɨɪɨɝɨ 

ɦɚɪɲɪɭɬ ɜ ɫɟɬɶ Ⱥ ɨɬɫɭɬɫɬɜɨɜɚɥ, ɫɭɳɟɫɬɜɟɧɧɨ ɫɨɤɪɚɳɚɟɬɫɹ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ 

ɩɪɨɬɨɤɨɥɚɦɢ, ɝɞɟ ɬɪɟɛɭɟɬɫɹ ɠɞɚɬɶ, ɤɨɝɞɚ ɫɨɫɟɞɢ ɩɪɢɲɥɸɬ ɨɱɟɪɟɞɧɵɟ 

ɜɟɤɬɨɪɵ ɪɚɫɫɬɨɹɧɢɣ.  

ȿɫɥɢ ɠɟ ɧɢ ɨɞɧɨɝɨ ɜɟɪɨɹɬɧɨɝɨ ɡɚɦɟɫɬɢɬɟɥɹ ɧɟ ɧɚɣɞɟɧɨ (ɞɨɩɭɫɬɢɦ, ɫɜɹɡɶ 

(3) - (4) ɬɨɠɟ ɨɛɪɵɜɚɟɬɫɹ), ɬɨ ɦɚɪɲɪɭɬɢɡɚɬɨɪ ɩɟɪɟɯɨɞɢɬ ɜ ɚɤɬɢɜɧɨɟ ɫɨɫɬɨɹɧɢɟ 

ɢ ɧɚɱɢɧɚɟɬ ɨɩɪɨɫ ɜɫɟɯ ɫɜɨɢɯ ɫɨɫɟɞɟɣ ɧɚ ɩɪɟɞɦɟɬ ɧɚɥɢɱɢɹ ɦɚɪɲɪɭɬɚ ɜ ɫɟɬɶ Ⱥ, 

ɫɨɨɛɳɚɹ ɩɪɢ ɷɬɨɦ, ɱɬɨ ɟɝɨ ɫɨɛɫɬɜɟɧɧɨɟ ɪɚɫɫɬɨɹɧɢɟ ɞɨ Ⱥ ɪɚɜɧɨ 

ɛɟɫɤɨɧɟɱɧɨɫɬɢ. ɋɨɫɟɞ ɨɬɜɟɱɚɟɬ ɧɚ ɡɚɩɪɨɫ ɬɨɥɶɤɨ ɬɨɝɞɚ, ɤɨɝɞɚ ɭ ɧɟɝɨ ɟɫɬɶ ɥɢɛɨ 

ɝɨɬɨɜɵɣ ɦɚɪɲɪɭɬ ɜ Ⱥ, ɥɢɛɨ ɜɟɪɨɹɬɧɵɣ ɡɚɦɟɫɬɢɬɟɥɶ – ɜ ɥɸɛɨɦ ɢɡ ɷɬɢɯ 

ɫɥɭɱɚɟɜ ɫɨɫɟɞ ɩɪɢɫɵɥɚɟɬ ɜ ɭɡɟɥ (3) ɫɜɨɟ ɪɚɫɫɬɨɹɧɢɟ ɞɨ Ⱥ. ɂɧɚɱɟ ɫɨɫɟɞ ɫɚɦ 

ɩɟɪɟɯɨɞɢɬ ɜ ɚɤɬɢɜɧɨɟ ɫɨɫɬɨɹɧɢɟ ɢ ɩɪɨɰɟɫɫ ɩɨɜɬɨɪɹɟɬɫɹ (ɪɚɡɭɦɟɟɬɫɹ, ɫ ɬɨɣ 

ɪɚɡɧɢɰɟɣ, ɱɬɨ ɤ ɦɚɪɲɪɭɬɢɡɚɬɨɪɭ (3) ɡɚɩɪɨɫ ɧɟ ɩɨɫɵɥɚɟɬɫɹ; ɤɪɨɦɟ ɬɨɝɨ, 

ɦɚɪɲɪɭɬɢɡɚɬɨɪ, ɧɚɯɨɞɹɳɢɣɫɹ ɜ ɚɤɬɢɜɧɨɦ ɫɨɫɬɨɹɧɢɢ, ɫɚɦ ɦɨɠɟɬ ɨɬɜɟɱɚɬɶ ɧɚ 

ɡɚɩɪɨɫɵ, ɩɨɫɵɥɚɹ ɜ ɨɬɜɟɬ ɫɜɨɟ ɬɟɤɭɳɟɟ ɡɧɚɱɟɧɢɟ ɪɚɫɫɬɨɹɧɢɹ ɞɨ Ⱥ). Ɍɚɤɢɦ 

ɨɛɪɚɡɨɦ ɨɛɥɚɫɬɶ "ɚɤɬɢɜɢɡɢɪɨɜɚɧɧɵɯ" ɦɚɪɲɪɭɬɢɡɚɬɨɪɨɜ ɪɚɫɲɢɪɹɟɬɫɹ ɞɨ ɬɟɯ 

ɩɨɪ, ɩɨɤɚ ɧɟ ɛɭɞɟɬ ɨɛɧɚɪɭɠɟɧ ɦɚɪɲɪɭɬ ɜ ɫɟɬɶ Ⱥ ɢɥɢ ɞɨɤɚɡɚɧɨ ɟɝɨ ɨɬɫɭɬɫɬɜɢɟ, 

ɩɨɫɥɟ ɱɟɝɨ ɜɨɥɧɚ ɫɯɨɞɢɬɫɹ ɜ ɨɛɪɚɬɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ ɤ ɢɧɢɰɢɢɪɨɜɚɜɲɟɦɭ 

ɩɪɨɰɟɫɫ ɭɡɥɭ, ɩɪɢ ɷɬɨɦ ɜɫɟ ɦɚɪɲɪɭɬɢɡɚɬɨɪɵ ɜɧɨɫɹɬ ɜ ɫɜɨɢ ɬɚɛɥɢɰɵ 

ɧɚɞɥɟɠɚɳɢɟ ɢɡɦɟɧɟɧɢɹ.  

ȼ ɷɬɨɦ ɩɪɨɫɬɨɦ ɩɪɢɦɟɪɟ, ɩɨɫɥɟ ɬɨɝɨ ɤɚɤ (3) ɩɟɪɟɯɨɞɢɬ ɜ ɚɤɬɢɜɧɨɟ 

ɫɨɫɬɨɹɧɢɟ, ɭɡɥɵ (1) ɢ (2) ɩɨɥɭɱɚɸɬ ɨɬ ɧɟɝɨ ɡɚɩɪɨɫ ɨ ɦɚɪɲɪɭɬɟ ɜ ɫɟɬɶ Ⱥ ɫ 

ɩɨɦɟɬɤɨɣ, ɱɬɨ ɪɚɫɫɬɨɹɧɢɟ ɨɬ (3) ɞɨ Ⱥ ɬɟɩɟɪɶ ɪɚɜɧɨ ɛɟɫɤɨɧɟɱɧɨɫɬɢ. Ʉɚɠɞɵɣ ɢɡ 

ɧɢɯ, ɩɨɫɤɨɥɶɤɭ ɪɚɧɟɟ ɨɧ ɞɨɛɢɪɚɥɫɹ ɜ Ⱥ ɱɟɪɟɡ (3), ɩɨɦɟɱɚɟɬ ɷɬɨɬ ɦɚɪɲɪɭɬ ɤɚɤ 

ɧɟɞɨɫɬɢɠɢɦɵɣ ɢ, ɧɟ ɧɚɣɞɹ ɜɟɪɨɹɬɧɨɝɨ ɡɚɦɟɫɬɢɬɟɥɹ, ɚɤɬɢɜɢɡɢɪɭɟɬɫɹ ɢ 

ɨɩɪɚɲɢɜɚɟɬ ɫɜɨɟɝɨ ɫɨɫɟɞɚ. ɉɨɥɭɱɢɜ ɷɬɢ ɡɚɩɪɨɫɵ, (1) ɢ (2) ɨɬɜɟɱɚɸɬ ɞɪɭɝ 

ɞɪɭɝɭ, ɱɬɨ ɫɟɬɶ Ⱥ ɧɟɞɨɫɬɢɠɢɦɚ, ɩɟɪɟɯɨɞɹɬ ɜ ɩɚɫɫɢɜɧɨɟ ɫɨɫɬɨɹɧɢɟ ɢ 

ɜɨɡɜɪɚɳɚɸɬ ɭɡɥɭ (3) ɢɧɮɨɪɦɚɰɢɸ ɨ ɧɟɞɨɫɬɢɠɢɦɨɫɬɢ ɫɟɬɢ Ⱥ.  

4.5. ɉɪɨɬɨɤɨɥ RIP 
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ɉɪɨɬɨɤɨɥ RIP ɹɜɥɹɟɬɫɹ ɞɢɫɬɚɧɰɢɨɧɧɨ-ɜɟɤɬɨɪɧɵɦ ɩɪɨɬɨɤɨɥɨɦ 

ɜɧɭɬɪɟɧɧɟɣ ɦɚɪɲɪɭɬɢɡɚɰɢɢ [4]. ɉɪɨɰɟɫɫ ɪɚɛɨɬɵ ɩɪɨɬɨɤɨɥɚ ɫɨɫɬɨɢɬ ɜ 

ɪɚɫɫɵɥɤɟ, ɩɨɥɭɱɟɧɢɢ ɢ ɨɛɪɚɛɨɬɤɟ ɜɟɤɬɨɪɨɜ ɪɚɫɫɬɨɹɧɢɣ ɞɨ IP-ɫɟɬɟɣ, 

ɧɚɯɨɞɹɳɢɯɫɹ ɜ ɨɛɥɚɫɬɢ ɞɟɣɫɬɜɢɹ ɩɪɨɬɨɤɨɥɚ, ɬ. ɟ. ɜ ɞɚɧɧɨɣ RIP-ɫɢɫɬɟɦɟ. 

Ɋɟɡɭɥɶɬɚɬɨɦ ɪɚɛɨɬɵ ɩɪɨɬɨɤɨɥɚ ɧɚ ɤɨɧɤɪɟɬɧɨɦ ɦɚɪɲɪɭɬɢɡɚɬɨɪɟ ɹɜɥɹɟɬɫɹ 

ɬɚɛɥɢɰɚ, ɝɞɟ ɞɥɹ ɤɚɠɞɨɣ ɫɟɬɢ ɞɚɧɧɨɣ RIP-ɫɢɫɬɟɦɵ ɭɤɚɡɚɧɨ ɪɚɫɫɬɨɹɧɢɟ ɞɨ 

ɷɬɨɣ ɫɟɬɢ (ɜ ɯɨɩɚɯ) ɢ ɚɞɪɟɫ ɫɥɟɞɭɸɳɟɝɨ ɦɚɪɲɪɭɬɢɡɚɬɨɪɚ.  

 

Ⱥɥɝɨɪɢɬɦ ɩɨɫɬɪɨɟɧɢɹ ɬɚɛɥɢɰɵ ɦɚɪɲɪɭɬɨɜ  

ȼ ɷɬɨɦ ɪɚɡɞɟɥɟ ɞɥɹ ɩɪɨɫɬɨɬɵ ɛɭɞɟɦ ɧɚɡɵɜɚɬɶ ɬɚɛɥɢɰɟɣ ɦɚɪɲɪɭɬɨɜ 

ɬɚɛɥɢɰɭ, ɹɜɥɹɸɳɭɸɫɹ ɪɟɡɭɥɶɬɚɬɨɦ ɞɟɹɬɟɥɶɧɨɫɬɢ ɩɪɨɬɨɤɨɥɚ RIP, ɤɚɤ ɨɩɢɫɚɧɨ 

ɜɵɲɟ, ɬ.ɟ. ɫɨɫɬɨɹɳɭɸ ɢɡ ɫɬɪɨɤ ɫ ɩɨɥɹɦɢ "ɋɟɬɶ", "Ɋɚɫɫɬɨɹɧɢɟ", "ɋɥɟɞɭɸɳɢɣ 

ɦɚɪɲɪɭɬɢɡɚɬɨɪ". Ɂɚɩɢɫɵɜɚɬɶ ɫɬɪɨɤɭ ɜ ɬɚɛɥɢɰɟ ɦɚɪɲɪɭɬɨɜ ɛɭɞɟɦ ɫɥɟɞɭɸɳɢɦ 

ɨɛɪɚɡɨɦ:  

A=2 

Эɬɨ ɨɡɧɚɱɚɟɬ, ɱɬɨ ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɞɚɧɧɨɝɨ ɦɚɪɲɪɭɬɢɡɚɬɨɪɚ ɞɨ ɫɟɬɢ Ⱥ 

ɪɚɜɧɨ 2, ɚ ɞɟɣɬɚɝɪɚɦɦɵ, ɫɥɟɞɭɸɳɢɟ ɜ ɫɟɬɶ Ⱥ, ɧɚɞɨ ɩɟɪɟɫɵɥɚɬɶ 

ɦɚɪɲɪɭɬɢɡɚɬɨɪɭ (3).  

ȼɟɤɬɨɪɨɦ ɪɚɫɫɬɨɹɧɢɣ ɧɚɡɵɜɚɟɬɫɹ ɩɚɪɚ ("ɋɟɬɶ", "Ɋɚɫɫɬɨɹɧɢɟ ɞɨ ɷɬɨɣ 

ɫɟɬɢ"), ɢɡɜɥɟɱɟɧɧɚɹ ɢɡ ɬɚɛɥɢɰɵ ɦɚɪɲɪɭɬɨɜ. Ʉɚɠɞɭɸ ɬɚɤɭɸ ɩɚɪɭ ɧɚɡɵɜɚɸɬ 

ɷɥɟɦɟɧɬɨɦ ɜɟɤɬɨɪɚ ɪɚɫɫɬɨɹɧɢɣ. Ȼɭɞɟɦ ɡɚɩɢɫɵɜɚɬɶ ɜɟɤɬɨɪ ɪɚɫɫɬɨɹɧɢɣ ɜ ɜɢɞɟ 

(Ⱥ=2, ȼ=1): ɷɬɨ ɨɡɧɚɱɚɟɬ, ɱɬɨ ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɞɚɧɧɨɝɨ ɦɚɪɲɪɭɬɢɡɚɬɨɪɚ ɞɨ ɫɟɬɢ 

Ⱥ ɪɚɜɧɨ 2, ɞɨ ɫɟɬɢ ȼ ɪɚɜɧɨ 1.  

Ɋɚɫɫɬɨɹɧɢɟ ɞɨ ɫɟɬɢ, ɤ ɤɨɬɨɪɨɣ ɦɚɪɲɪɭɬɢɡɚɬɨɪ ɩɨɞɤɥɸɱɟɧ 

ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ, ɩɪɢɦɟɦ ɪɚɜɧɵɦ 1. 

Ʉɚɠɞɵɣ ɦɚɪɲɪɭɬɢɡɚɬɨɪ, ɧɚ ɤɨɬɨɪɨɦ ɡɚɩɭɳɟɧ ɦɨɞɭɥɶ RIP, ɩɟɪɢɨɞɢɱɟɫɤɢ 

ɲɢɪɨɤɨɜɟɳɚɬɟɥɶɧɨ ɪɚɫɩɪɨɫɬɪɚɧɹɟɬ ɫɜɨɣ ɜɟɤɬɨɪ ɪɚɫɫɬɨɹɧɢɣ. ȼɟɤɬɨɪ 

ɪɚɫɩɪɨɫɬɪɚɧɹɟɬɫɹ ɱɟɪɟɡ ɜɫɟ ɢɧɬɟɪɮɟɣɫɵ ɦɚɪɲɪɭɬɢɡɚɬɨɪɚ, ɩɨɞɤɥɸɱɟɧɧɵɟ ɤ 

ɫɟɬɹɦ, ɜɯɨɞɹɳɢɦ ɜ RIP-ɫɢɫɬɟɦɭ. 
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Ʉɚɠɞɵɣ ɦɚɪɲɪɭɬɢɡɚɬɨɪ ɬɚɤɠɟ ɩɟɪɢɨɞɢɱɟɫɤɢ ɩɨɥɭɱɚɟɬ ɜɟɤɬɨɪɵ 

ɪɚɫɫɬɨɹɧɢɣ ɨɬ ɞɪɭɝɢɯ ɦɚɪɲɪɭɬɢɡɚɬɨɪɨɜ. Ɋɚɫɫɬɨɹɧɢɹ ɜ ɷɬɢɯ ɜɟɤɬɨɪɚɯ 

ɭɜɟɥɢɱɢɜɚɸɬɫɹ ɧɚ 1, ɩɨɫɥɟ ɱɟɝɨ ɫɪɚɜɧɢɜɚɸɬɫɹ ɫ ɞɚɧɧɵɦɢ ɜ ɬɚɛɥɢɰɟ 

ɦɚɪɲɪɭɬɨɜ, ɢ, ɟɫɥɢ ɪɚɫɫɬɨɹɧɢɟ ɞɨ ɤɚɤɨɣ-ɬɨ ɢɡ ɫɟɬɟɣ ɜ ɩɨɥɭɱɟɧɧɨɦ ɜɟɤɬɨɪɟ 

ɨɤɚɡɵɜɚɟɬɫɹ ɦɟɧɶɲɟ ɪɚɫɫɬɨɹɧɢɹ, ɭɤɚɡɚɧɧɨɝɨ ɜ ɬɚɛɥɢɰɟ, ɡɧɚɱɟɧɢɟ ɢɡ ɬɚɛɥɢɰɵ 

ɡɚɦɟɳɚɟɬɫɹ ɧɨɜɵɦ (ɦɟɧɶɲɢɦ) ɡɧɚɱɟɧɢɟɦ, ɚ ɚɞɪɟɫ ɦɚɪɲɪɭɬɢɡɚɬɨɪɚ, 

ɩɪɢɫɥɚɜɲɟɝɨ ɜɟɤɬɨɪ ɫ ɷɬɢɦ ɡɧɚɱɟɧɢɟɦ, ɡɚɩɢɫɵɜɚɟɬɫɹ ɜ ɩɨɥɟ "ɋɥɟɞɭɸɳɢɣ 

ɦɚɪɲɪɭɬɢɡɚɬɨɪ" ɜ ɷɬɨɣ ɫɬɪɨɤɟ ɬɚɛɥɢɰɵ. ɉɨɫɥɟ ɷɬɨɝɨ ɜɟɤɬɨɪ ɪɚɫɫɬɨɹɧɢɣ, 

ɪɚɫɫɵɥɚɟɦɵɣ ɞɚɧɧɵɦ ɦɚɪɲɪɭɬɢɡɚɬɨɪɨɦ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɢɡɦɟɧɢɬɫɹ.  

ɉɪɢɦɟɪ ɩɨɫɬɪɨɟɧɢɹ ɬɚɛɥɢɰɵ ɦɚɪɲɪɭɬɨɜ  

Ɋɚɫɫɦɨɬɪɢɦ ɷɬɨɬ ɩɪɨɰɟɫɫ ɧɚ ɩɪɢɦɟɪɟ ɫɥɟɞɭɸɳɟɣ ɫɟɬɢ (ɪɢɫ. 4.5). 

 

Ɋɢɫ. 4.5. ɉɪɢɦɟɪ RIP-ɫɢɫɬɟɦɵ  

Ɂɞɟɫɶ , , ,  - ɦɚɪɲɪɭɬɢɡɚɬɨɪɵ, A, B, C, D, E - ɫɟɬɢ. ɏɨɫɬɵ ɜ ɫɟɬɹɯ 

ɧɟ ɩɨɤɚɡɚɧɵ ɡɚ ɧɟɧɚɞɨɛɧɨɫɬɶɸ. Ɇɵ ɛɭɞɟɦ ɫɥɟɞɢɬɶ ɡɚ ɮɨɪɦɢɪɨɜɚɧɢɟɦ 

ɬɚɛɥɢɰɵ ɦɚɪɲɪɭɬɨɜ ɜ ɭɡɥɟ .  

ȼ ɧɚɱɚɥɶɧɵɣ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ (ɧɚɩɪɢɦɟɪ, ɩɨɫɥɟ ɩɨɞɚɱɢ ɩɢɬɚɧɢɹ ɧɚ 

ɦɚɪɲɪɭɬɢɡɚɬɨɪɵ) ɬɚɛɥɢɰɚ ɦɚɪɲɪɭɬɨɜ ɜ ɭɡɥɟ  ɜɵɝɥɹɞɢɬ ɫɥɟɞɭɸɳɢɦ 

ɨɛɪɚɡɨɦ (ɬɚɤ ɤɚɤ ɭɡɟɥ  ɡɧɚɟɬ ɬɨɥɶɤɨ ɨ ɬɟɯ ɫɟɬɹɯ, ɤ ɤɨɬɨɪɵɦ ɩɨɞɤɥɸɱɟɧ 

ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ):  

A=1 

B=1  
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ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɭɡɟɥ  ɪɚɫɫɵɥɚɟɬ ɜ ɫɟɬɢ Ⱥ ɢ ȼ ɜɟɤɬɨɪ ɪɚɫɫɬɨɹɧɢɣ 

(Ⱥ=1,ȼ=1).  

Ⱥɧɚɥɨɝɢɱɧɨ ɭɡɟɥ  ɪɚɫɫɵɥɚɟɬ ɜ ɫɟɬɢ A, C, D ɜɟɤɬɨɪ (A=1,C=1,D=1). 

ɍɡɟɥ  ɩɨɥɭɱɚɟɬ ɷɬɨɬ ɜɟɤɬɨɪ ɢɡ ɫɟɬɢ Ⱥ, ɭɜɟɥɢɱɢɜɚɟɬ ɪɚɫɫɬɨɹɧɢɹ ɧɚ 1 (A=2, 

C=2, D=2) ɢ ɫɪɚɜɧɢɜɚɟɬ ɫ ɞɚɧɧɵɦɢ ɜ ɫɜɨɟɣ ɬɚɛɥɢɰɟ ɦɚɪɲɪɭɬɨɜ. ɇɨɜɨɟ 

ɪɚɫɫɬɨɹɧɢɟ ɞɨ ɫɟɬɢ Ⱥ ɨɤɚɡɵɜɚɟɬɫɹ ɛɨɥɶɲɟ, ɱɟɦ ɭɠɟ ɜɧɟɫɟɧɧɨɟ ɜ ɬɚɛɥɢɰɭ 

(Ⱥ=1), ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɧɨɜɨɟ ɡɧɚɱɟɧɢɟ ɢɝɧɨɪɢɪɭɟɬɫɹ. ɉɨɫɤɨɥɶɤɭ ɫɟɬɢ C ɢ D 

ɜɨɜɫɟ ɧɟ ɮɢɝɭɪɢɪɭɸɬ ɜ ɟɝɨ ɬɚɛɥɢɰɟ ɦɚɪɲɪɭɬɨɜ, ɨɧɢ ɬɭɞɚ ɜɧɨɫɹɬɫɹ. ȼ ɭɡɥɟ  

ɢɦɟɟɦ:  

A=1 

B=1 

C=2 

D=2 

ɍɡɟɥ  , ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɪɚɫɫɵɥɚɟɬ ɜɟɤɬɨɪ (D=1, E=1) ɜ ɫɟɬɢ D ɢ E. ɍɡɟɥ 

 ɩɨɥɭɱɚɟɬ ɷɬɨɬ ɜɟɤɬɨɪ ɢɡ ɫɟɬɢ D, ɭɜɟɥɢɱɢɜɚɟɬ ɪɚɫɫɬɨɹɧɢɹ ɧɚ 1, ɩɨɫɥɟ ɱɟɝɨ 

ɞɨɛɚɜɥɹɟɬ ɫɟɛɟ ɜ ɬɚɛɥɢɰɭ ɞɚɧɧɵɟ ɨ ɫɟɬɢ ȿ (ȿ=2). Ɋɚɧɟɟ ɢɡ ɭɡɥɚ  ɨɧ 

ɩɨɥɭɱɢɥ ɢɧɮɨɪɦɚɰɢɸ ɨ ɫɟɬɢ ȼ ɢ ɞɨɛɚɜɢɥ ɫɟɛɟ ɜ ɬɚɛɥɢɰɭ ɫɬɪɨɤɭ ȼ=2. 

ɍɡɟɥ  ɪɚɫɫɵɥɚɟɬ ɜ ɫɟɬɢ A, C, D ɫɜɨɣ ɨɛɧɨɜɥɟɧɧɵɣ ɜɟɤɬɨɪ ɪɚɫɫɬɨɹɧɢɣ (A=1, 

B=2, C=1, D=1, E=2).  

ɍɡɟɥ  ɩɨɥɭɱɚɟɬ ɷɬɨɬ ɜɟɤɬɨɪ ɨɬ  ɢɡ ɫɟɬɢ Ⱥ, ɭɜɟɥɢɱɢɜɚɟɬ ɪɚɫɫɬɨɹɧɢɹ ɧɚ 

1: (A=2, B=3, C=2, D=2, E=3) ɢ ɡɚɦɟɱɚɟɬ, ɱɬɨ ɜɫɟ ɭɤɚɡɚɧɧɵɟ ɪɚɫɫɬɨɹɧɢɹ, 

ɤɪɨɦɟ ɪɚɫɫɬɨɹɧɢɹ ɞɨ ɫɟɬɢ ȿ, ɛɨɥɶɲɟ ɥɢɛɨ ɪɚɜɧɵ ɡɧɚɱɟɧɢɹɦ, ɢɦɟɸɳɢɦɫɹ ɜ ɟɝɨ 

ɬɚɛɥɢɰɟ. ɋɟɬɶ ȿ ɜ ɬɚɛɥɢɰɟ ɭɡɥɚ  ɨɬɫɭɬɫɬɜɭɟɬ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɨɧɚ ɬɭɞɚ 

ɜɧɨɫɢɬɫɹ, ɢ ɜ ɭɡɥɟ  ɦɵ ɩɨɥɭɱɚɟɦ:  

A=1 

B=1 

C=2 

D=2 

ȿ=3  

Ⱦɚɥɟɟ ɦɚɪɲɪɭɬɢɡɚɬɨɪ  ,ɪɚɧɟɟ ɧɟ ɪɚɛɨɬɚɜɲɢɣ ɩɨ ɤɚɤɢɦ-ɥɢɛɨ ɩɪɢɱɢɧɚɦ, 

ɪɚɫɫɵɥɚɟɬ ɜ ɫɟɬɢ ȼ, ɋ, ȿ ɫɜɨɣ ɜɟɤɬɨɪ (ȼ=1, ɋ=1, ȿ=1). ɍɡɟɥ  ɩɨɥɭɱɚɟɬ ɷɬɨɬ 

ɜɟɤɬɨɪ ɢɡ ɫɟɬɢ ȼ, ɭɜɟɥɢɱɢɜɚɟɬ ɪɚɫɫɬɨɹɧɢɹ ɧɚ 1 ɢ ɨɛɧɚɪɭɠɢɜɚɟɬ, ɱɬɨ 
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ɪɚɫɫɬɨɹɧɢɟ ȿ=2 ɦɟɧɶɲɟ ɢɦɟɸɳɟɝɨɫɹ ɜ ɬɚɛɥɢɰɟ ȿ=3, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɡɚɩɢɫɶ ɨ 

ɫɟɬɢ ȿ ɜ ɬɚɛɥɢɰɟ ɡɚɦɟɧɹɟɬɫɹ ɧɚ ȿ=2. Ɉɫɬɚɥɶɧɵɟ ɷɥɟɦɟɧɬɵ ɩɨɥɭɱɟɧɧɨɝɨ 

ɨɬ  ɜɟɤɬɨɪɚ ɧɟ ɜɵɡɵɜɚɸɬ ɨɛɧɨɜɥɟɧɢɹ ɬɚɛɥɢɰɵ.  

ɂɬɨɝɨɜɚɹ ɬɚɛɥɢɰɚ ɦɚɪɲɪɭɬɨɜ ɦɚɪɲɪɭɬɢɡɚɬɨɪɚ  :  

A=1 

B=1 

C=2 

D=2 

ȿ=2  

ɇɚ ɷɬɨɦ ɚɥɝɨɪɢɬɦ ɫɯɨɞɢɬɫɹ, ɬ. ɟ. ɩɪɢ ɧɟɢɡɦɟɧɧɨɣ ɬɨɩɨɥɨɝɢɢ ɫɢɫɬɟɦɵ 

ɧɢɤɚɤɢɟ ɜɟɤɬɨɪɵ ɪɚɫɫɬɨɹɧɢɣ, ɩɨɥɭɱɚɟɦɵɟ ɦɚɪɲɪɭɬɢɡɚɬɨɪɨɦ , ɛɨɥɶɲɟ ɧɟ 

ɜɧɟɫɭɬ ɢɡɦɟɧɟɧɢɣ ɜ ɬɚɛɥɢɰɭ ɦɚɪɲɪɭɬɨɜ. Ⱥɧɚɥɨɝɢɱɧɵɦ ɨɛɪɚɡɨɦ ɚɥɝɨɪɢɬɦ 

ɫɨɫɬɚɜɥɟɧɢɹ ɬɚɛɥɢɰɵ ɦɚɪɲɪɭɬɨɜ ɪɚɛɨɬɚɟɬ ɢ ɫɯɨɞɢɬɫɹ ɧɚ ɞɪɭɝɢɯ 

ɦɚɪɲɪɭɬɢɡɚɬɨɪɚɯ. Ɉɬɦɟɬɢɦ, ɱɬɨ ɧɟɫɦɨɬɪɹ ɧɚ ɬɨ, ɱɬɨ ɬɚɛɥɢɰɵ ɦɚɪɲɪɭɬɨɜ 

ɩɨɫɬɪɨɟɧɵ, ɜɟɤɬɨɪɵ ɪɚɫɫɬɨɹɧɢɣ ɩɪɨɞɨɥɠɚɸɬ ɩɟɪɢɨɞɢɱɟɫɤɢ 

ɲɢɪɨɤɨɜɟɳɚɬɟɥɶɧɨ ɪɚɫɫɵɥɚɬɶɫɹ ɤɚɠɞɵɦ ɦɚɪɲɪɭɬɢɡɚɬɨɪɨɦ. Эɬɨ ɬɪɟɛɭɟɬɫɹ 

ɞɥɹ ɨɩɟɪɚɬɢɜɧɨɝɨ ɪɟɚɝɢɪɨɜɚɧɢɹ ɧɚ ɜɧɟɡɚɩɧɵɟ ɢɡɦɟɧɟɧɢɹ ɬɨɩɨɥɨɝɢɢ ɫɢɫɬɟɦɵ. 

Ɉɱɟɜɢɞɧɨ, ɱɬɨ ɜɢɞ ɩɨɫɬɪɨɟɧɧɨɣ ɬɚɛɥɢɰɵ ɦɚɪɲɪɭɬɨɜ ɦɨɠɟɬ ɡɚɜɢɫɟɬɶ ɨɬ 

ɩɨɪɹɞɤɚ ɩɨɥɭɱɟɧɢɹ ɦɚɪɲɪɭɬɢɡɚɬɨɪɨɦ ɜɟɤɬɨɪɨɜ ɪɚɫɫɬɨɹɧɢɣ. ɇɚɩɪɢɦɟɪ, ɟɫɥɢ 

ɛɵ ɭɡɟɥ  ɩɨɥɭɱɢɥ ɜɟɤɬɨɪ ɨɬ ɭɡɥɚ  ɪɚɧɶɲɟ, ɱɟɦ ɨɬ ɭɡɥɚ , ɬɨ ɞɟɣɬɚɝɪɚɦɦɵ 

ɜ ɫɟɬɶ ɋ ɩɨɫɵɥɚɥɢɫɶ ɛɵ ɨɬ  ɱɟɪɟɡ .  

ɂɡɦɟɧɟɧɢɟ ɫɨɫɬɨɹɧɢɹ RIP-ɫɢɫɬɟɦɵ  

ȼɵɹɫɧɢɦ, ɱɬɨ ɩɪɨɢɫɯɨɞɢɬ ɜ ɫɥɭɱɚɟ, ɤɨɝɞɚ ɫɨɫɬɨɹɧɢɟ ɫɢɫɬɟɦɵ 

ɧɟɨɠɢɞɚɧɧɨ ɢɡɦɟɧɹɟɬɫɹ, ɧɚɩɪɢɦɟɪ, ɦɚɪɲɪɭɬɢɡɚɬɨɪ  ɨɬɤɥɸɱɚɟɬɫɹ ɨɬ ɫɟɬɢ Ⱥ 

(ɪɢɫ 4.6).  
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Ɋɢɫ. 4.6. ɂɡɦɟɧɟɧɢɟ ɫɨɫɬɨɹɧɢɹ RIP-ɫɢɫɬɟɦɵ  

ɍɡɟɥ  ɨɛɧɚɪɭɠɢɜɚɟɬ ɫɜɨɟ ɨɬɫɨɟɞɢɧɟɧɢɟ ɨɬ ɫɟɬɢ Ⱥ ɢ ɦɟɧɹɟɬ ɬɚɛɥɢɰɭ 

ɦɚɪɲɪɭɬɨɜ, ɭɫɬɚɧɚɜɥɢɜɚɹ ɛɟɫɤɨɧɟɱɧɨɟ ɪɚɫɫɬɨɹɧɢɟ ɞɨ ɜɫɟɯ ɫɟɬɟɣ, ɪɚɧɟɟ 

ɞɨɫɬɢɠɢɦɵɯ ɱɟɪɟɡ ɦɚɪɲɪɭɬɢɡɚɬɨɪɵ, ɩɨɞɤɥɸɱɟɧɧɵɟ ɤ ɫɟɬɢ Ⱥ (ɬ. ɟ.  ). ȼ 

ɩɪɨɬɨɤɨɥɟ RIP ɡɧɚɱɟɧɢɟ ɛɟɫɤɨɧɟɱɧɨɫɬɢ ɪɚɜɧɨ 16.  

  A=16 

B=1 

 C=16 

  D=16 

ȿ=2  

ȼɟɤɬɨɪ ɪɚɫɫɬɨɹɧɢɣ, ɩɨɫɬɪɨɟɧɧɵɣ ɧɚ ɨɫɧɨɜɚɧɢɢ ɷɬɨɣ ɬɚɛɥɢɰɵ, 

ɪɚɫɫɵɥɚɟɬɫɹ ɜ ɫɟɬɶ ȼ, ɱɬɨɛɵ ɦɚɪɲɪɭɬɢɡɚɬɨɪɵ, ɧɚɩɪɚɜɥɹɜɲɢɟ ɫɜɨɢ ɞɚɧɧɵɟ 

ɱɟɪɟɡ  ɜ ɫɬɚɜɲɢɟ ɧɟɞɨɫɬɭɩɧɵɦɢ ɫɟɬɢ, ɟɫɥɢ ɬɚɤɨɜɵɟ ɦɚɪɲɪɭɬɢɡɚɬɨɪɵ 

ɫɭɳɟɫɬɜɭɸɬ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɢɡɦɟɧɢɥɢ ɫɜɨɢ ɦɚɪɲɪɭɬɧɵɟ ɬɚɛɥɢɰɵ.  

 Ⱦɨɩɭɫɬɢɦ, ɜ ɭɡɥɟ  ɢɦɟɥɚɫɶ ɫɥɟɞɭɸɳɚɹ ɬɚɛɥɢɰɚ ɦɚɪɲɪɭɬɨɜ:  

A=2 

B=1 

C=1 

D=2 

ȿ=1  

ɍɡɟɥ  ɩɟɪɢɨɞɢɱɟɫɤɢ ɢ ɲɢɪɨɤɨɜɟɳɚɬɟɥɶɧɨ ɪɚɫɫɵɥɚɟɬ ɜ ɫɟɬɢ ȼ, ɋ, ȿ 

ɫɜɨɣ ɜɟɤɬɨɪ ɪɚɫɫɬɨɹɧɢɣ (Ⱥ=2, ȼ=1, ɋ=1, D=2, E=1). ɍɡɟɥ  ɩɨɥɭɱɚɟɬ ɷɬɨɬ 

ɜɟɤɬɨɪ, ɭɜɟɥɢɱɢɜɚɟɬ ɪɚɫɫɬɨɹɧɢɹ ɧɚ 1: (Ⱥ=3, ȼ=2, ɋ=2, D=3, E=2) ɢ ɡɚɦɟɱɚɟɬ, 
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ɱɬɨ ɪɚɫɫɬɨɹɧɢɹ Ⱥ=3, ɋ=2 ɢ D=3 ɦɟɧɶɲɟ ɛɟɫɤɨɧɟɱɧɨɫɬɢ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɡɚɩɢɫɢ ɬɚɛɥɢɰɵ ɦɚɪɲɪɭɬɨɜ ɦɨɞɢɮɢɰɢɪɭɸɬɫɹ, ɢ ɨɧɚ 

ɩɪɢɧɢɦɚɟɬ ɜɢɞ:  

A=3 

B=1 

C=2 

D=3 

ȿ=2  

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɭɡɟɥ  ɩɨɫɬɪɨɢɥ ɦɚɪɲɪɭɬɵ ɜ ɨɛɯɨɞ ɩɨɜɪɟɠɞɟɧɧɨɝɨ 

ɭɱɚɫɬɤɚ ɢ ɜɨɫɫɬɚɧɨɜɢɥ ɞɨɫɬɢɠɢɦɨɫɬɶ ɜɫɟɯ ɫɟɬɟɣ.  

Ɉɫɨɛɵɟ ɫɥɭɱɚɢ. Ɂɚɰɢɤɥɢɜɚɧɢɟ  

Ʉ ɫɨɠɚɥɟɧɢɸ, ɩɨɜɟɞɟɧɢɟ ɞɢɫɬɚɧɰɢɨɧɧɨ-ɜɟɤɬɨɪɧɵɯ ɩɪɨɬɨɤɨɥɨɜ (ɢ ɜ 

ɱɚɫɬɧɨɫɬɢ, ɩɪɨɬɨɤɨɥɚ RIP) ɩɪɢ ɢɡɦɟɧɟɧɢɢ ɬɨɩɨɥɨɝɢɢ ɫɢɫɬɟɦɵ ɧɟ ɜɫɟɝɞɚ 

ɤɨɪɪɟɤɬɧɨ ɢ ɩɪɟɞɫɤɚɡɭɟɦɨ.  

Ɋɚɫɫɦɨɬɪɢɦ ɜɵɲɟɨɩɢɫɚɧɧɭɸ ɫɢɬɭɚɰɢɸ ɫ ɨɬɫɨɟɞɢɧɟɧɢɟɦ ɭɡɥɚ  ɨɬ 

ɫɟɬɢ Ⱥ (ɪɢɫ 4.6).  

Ɇɵ ɩɪɟɞɩɨɥɚɝɚɥɢ, ɱɬɨ ɭɡɟɥ  ɧɟ ɨɬɩɪɚɜɥɹɥ ɞɟɣɬɚɝɪɚɦɦ ɱɟɪɟɡ ɭɡɟɥ  (ɢ, 

ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɢɡɦɟɧɟɧɢɟ ɬɚɛɥɢɰɵ ɦɚɪɲɪɭɬɨɜ ɜ ɭɡɥɟ  ɧɟ ɩɨɜɥɢɹɥɨ ɧɚ 

ɬɚɛɥɢɰɭ ɭɡɥɚ  ). ɉɪɟɞɩɨɥɨɠɢɦ ɬɟɩɟɪɶ, ɱɬɨ  ɨɬɩɪɚɜɥɹɥ ɞɟɣɬɚɝɪɚɦɦɵ ɜ ɫɟɬɶ 

Ⱥ ɱɟɪɟɡ  , ɬɨ ɟɫɬɶ ɬɚɛɥɢɰɚ ɜ ɭɡɥɟ  ɢɦɟɥɚ ɜɢɞ:  

A=2 

B=1 

C=1 

D=2 

ȿ=1  

ɉɨɫɥɟ ɨɬɫɨɟɞɢɧɟɧɢɹ  ɨɬ ɫɟɬɢ Ⱥ ɭɡɟɥ  ɩɨɥɭɱɚɟɬ ɨɬ  ɜɟɤɬɨɪ (A=16, 

B=1, C=16, D=16, E=2). ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɜ ɷɬɨɬ ɜɟɤɬɨɪ,  ɞɟɥɚɟɬ ɜɵɜɨɞ, ɱɬɨ 

ɜɫɟ ɭɤɚɡɚɧɧɵɟ ɜ ɧɟɦ ɪɚɫɫɬɨɹɧɢɹ ɛɨɥɶɲɟ ɡɧɚɱɟɧɢɣ, ɫɨɞɟɪɠɚɳɢɯɫɹ ɜ ɟɝɨ 

ɦɚɪɲɪɭɬɧɨɣ ɬɚɛɥɢɰɟ, ɧɚ ɨɫɧɨɜɚɧɢɢ ɱɟɝɨ ɷɬɨɬ ɜɟɤɬɨɪ ɭɡɥɨɦ  ɢɝɧɨɪɢɪɭɟɬɫɹ.  

ȼ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɭɡɟɥ  ɪɚɫɫɵɥɚɟɬ ɜ ɫɟɬɢ ȼ, ɋ, ȿ ɜɟɤɬɨɪ (A=2, B=1, 

C=1, D=2, E=1). ɍɡɟɥ  ɩɨɥɭɱɚɟɬ ɷɬɨɬ ɜɟɤɬɨɪ, ɭɜɟɥɢɱɢɜɚɟɬ ɪɚɫɫɬɨɹɧɢɹ ɧɚ 1: 
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(Ⱥ=3, ȼ=2, ɋ=2, D=3, E=2) ɢ ɡɚɦɟɱɚɟɬ, ɱɬɨ ɪɚɫɫɬɨɹɧɢɹ Ⱥ=3, ɋ=2 ɢ D=3 

ɦɟɧɶɲɟ ɛɟɫɤɨɧɟɱɧɨɫɬɢ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɡɚɩɢɫɢ ɬɚɛɥɢɰɵ 

ɦɚɪɲɪɭɬɨɜ ɜ ɭɡɥɟ  ɦɨɞɢɮɢɰɢɪɭɸɬɫɹ, ɢ ɨɧɚ ɩɪɢɧɢɦɚɟɬ ɜɢɞ:  

A=3 

B=1 

C=2 

D=3 

ȿ=2 

Ɉɱɟɜɢɞɧɨ, ɩɨɫɥɟ ɷɬɨɝɨ ɫɨɞɟɪɠɢɦɨɟ ɬɚɛɥɢɰ ɭɡɥɨɜ  ɢ  

ɫɬɚɛɢɥɢɡɢɪɭɟɬɫɹ.  

Ɋɚɫɫɦɨɬɪɢɦ ɬɟɩɟɪɶ ɡɚɩɢɫɢ ɨ ɞɨɫɬɢɠɟɧɢɢ ɫɟɬɢ Ⱥ ɜ ɬɚɛɥɢɰɚɯ 

ɦɚɪɲɪɭɬɢɡɚɬɨɪɨɜ  ɢ  .  

ȼ ɭɡɥɟ : A=3 

ȼ ɭɡɥɟ : A=2 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜɨɡɧɢɤɥɨ ɡɚɰɢɤɥɢɜɚɧɢɟ: ɞɚɧɧɵɟ, ɚɞɪɟɫɨɜɚɧɧɵɟ ɜ ɫɟɬɶ 

Ⱥ, ɛɭɞɭɬ ɩɟɪɟɫɵɥɚɬɶɫɹ ɦɟɠɞɭ ɭɡɥɚɦɢ  ɢ  ɞɨ ɬɟɯ ɩɨɪ, ɩɨɤɚ ɧɟ ɢɫɬɟɱɟɬ 

ɜɪɟɦɹ ɠɢɡɧɢ ɞɟɣɬɚɝɪɚɦɦ ɢ ɨɧɢ ɧɟ ɛɭɞɭɬ ɭɧɢɱɬɨɠɟɧɵ.  

Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɢɡɛɟɠɚɬɶ ɡɚɰɢɤɥɢɜɚɧɢɹ, ɜ ɚɥɝɨɪɢɬɦ ɪɚɫɫɵɥɤɢ ɜɟɤɬɨɪɨɜ 

ɪɚɫɫɬɨɹɧɢɣ ɜɧɨɫɹɬɫɹ ɞɨɩɨɥɧɟɧɢɹ. Ɍɟɦ ɧɟ ɦɟɧɟɟ, ɢ ɜ ɷɬɨɦ ɫɥɭɱɚɟ ɨɫɨɛɵɟ 

ɫɢɬɭɚɰɢɢ ɜɫɟ ɟɳɟ ɨɫɬɚɸɬɫɹ. 

4.6. ɉɪɨɬɨɤɨɥ OSPF 

ɉɪɨɬɨɤɨɥ ɦɚɪɲɪɭɬɢɡɚɰɢɢ OSPF (Open Shortest Path First) ɩɪɟɞɫɬɚɜɥɹɟɬ 

ɫɨɛɨɣ ɩɪɨɬɨɤɨɥ ɫɨɫɬɨɹɧɢɹ ɫɜɹɡɟɣ, ɢɫɩɨɥɶɡɭɸɳɢɣ ɚɥɝɨɪɢɬɦ SPF ɩɨɢɫɤɚ 

ɤɪɚɬɱɚɣɲɟɝɨ ɩɭɬɢ ɜ ɝɪɚɮɟ [4]. OSPF ɩɪɢɦɟɧɹɟɬɫɹ ɞɥɹ ɜɧɭɬɪɟɧɧɟɣ 

ɦɚɪɲɪɭɬɢɡɚɰɢɢ ɜ ɫɢɫɬɟɦɚɯ ɫɟɬɟɣ ɥɸɛɨɣ ɫɥɨɠɧɨɫɬɢ. 

 

ɉɨɫɬɪɨɟɧɢɟ ɦɚɪɲɪɭɬɨɜ 

Ɋɚɫɫɦɨɬɪɢɦ ɪɚɛɨɬɭ ɚɥɝɨɪɢɬɦɚ SPF ɢ ɩɨɫɬɪɨɟɧɢɟ ɦɚɪɲɪɭɬɨɜ ɧɚ ɩɪɢɦɟɪɟ 

ɫɢɫɬɟɦɵ, ɢɡɨɛɪɚɠɟɧɧɨɣ ɧɚ ɪɢɫ. 4.7. Ⱦɥɹ ɩɪɨɫɬɨɬɵ ɛɭɞɟɦ ɪɚɫɫɦɚɬɪɢɜɚɬɶ 
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OSPF-ɫɢɫɬɟɦɭ, ɫɨɫɬɨɹɳɭɸ ɬɨɥɶɤɨ ɢɡ ɦɚɪɲɪɭɬɢɡɚɬɨɪɨɜ, ɫɨɟɞɢɧɟɧɧɵɯ 

ɥɢɧɢɹɦɢ ɫɜɹɡɢ ɬɢɩɚ "ɬɨɱɤɚ-ɬɨɱɤɚ".  

 

Ɋɢɫ. 4.7. ɉɪɢɦɟɪ OSPF-ɫɢɫɬɟɦɵ: 

, , ,  - ɦɚɪɲɪɭɬɢɡɚɬɨɪɵ; A,B,C,D - ɥɢɧɢɢ ɫɜɹɡɢ 

 (ɢɥɢ ɩɪɨɫɬɨ ɫɜɹɡɢ), ɰɢɮɪɵ ɨɡɧɚɱɚɸɬ ɦɟɬɪɢɤɭ ɤɚɠɞɨɣ ɫɜɹɡɢ  

Ɇɟɬɪɢɤɢ  

Ɇɟɬɪɢɤɚ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɨɰɟɧɤɭ ɤɚɱɟɫɬɜɚ ɫɜɹɡɢ ɜ ɞɚɧɧɨɣ ɫɟɬɢ (ɧɚ 

ɞɚɧɧɨɦ ɮɢɡɢɱɟɫɤɨɦ ɤɚɧɚɥɟ); ɱɟɦ ɦɟɧɶɲɟ ɦɟɬɪɢɤɚ, ɬɟɦ ɥɭɱɲɟ ɤɚɱɟɫɬɜɨ 

ɫɨɟɞɢɧɟɧɢɹ. Ɇɟɬɪɢɤɚ ɦɚɪɲɪɭɬɚ ɪɚɜɧɚ ɫɭɦɦɟ ɦɟɬɪɢɤ ɜɫɟɯ ɫɜɹɡɟɣ (ɫɟɬɟɣ), 

ɜɯɨɞɹɳɢɯ ɜ ɦɚɪɲɪɭɬ. ȼ ɩɪɨɫɬɟɣɲɟɦ ɫɥɭɱɚɟ (ɤɚɤ ɷɬɨ ɢɦɟɟɬ ɦɟɫɬɨ ɜ ɩɪɨɬɨɤɨɥɟ 

RIP) ɦɟɬɪɢɤɚ ɤɚɠɞɨɣ ɫɟɬɢ ɪɚɜɧɚ ɟɞɢɧɢɰɟ, ɚ ɦɟɬɪɢɤɚ ɦɚɪɲɪɭɬɚ ɬɨɝɞɚ ɩɪɨɫɬɨ 

ɹɜɥɹɟɬɫɹ ɟɝɨ ɞɥɢɧɨɣ ɜ ɯɨɩɚɯ.  

Ɇɟɬɪɢɤɚ ɫɟɬɢ, ɨɰɟɧɢɜɚɸɳɚɹ ɩɪɨɩɭɫɤɧɭɸ ɫɩɨɫɨɛɧɨɫɬɶ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ 

ɤɨɥɢɱɟɫɬɜɨ ɫɟɤɭɧɞ, ɬɪɟɛɭɟɦɨɟ ɞɥɹ ɩɟɪɟɞɚɱɢ 100 Ɇɛɢɬ ɱɟɪɟɡ ɮɢɡɢɱɟɫɤɭɸ 

ɫɪɟɞɭ ɞɚɧɧɨɣ ɫɟɬɢ. ɇɚɩɪɢɦɟɪ, ɦɟɬɪɢɤɚ ɫɟɬɢ ɧɚ ɛɚɡɟ 10Base-T Ethernet ɪɚɜɧɚ 

10, ɚ ɦɟɬɪɢɤɚ ɜɵɞɟɥɟɧɧɨɣ ɥɢɧɢɢ 56 ɤɛɢɬ/ɫ ɪɚɜɧɚ 1785. Ɇɟɬɪɢɤɚ ɤɚɧɚɥɚ ɫɨ 

ɫɤɨɪɨɫɬɶɸ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ 100 Ɇɛɢɬ/ɫ ɢ ɜɵɲɟ ɪɚɜɧɚ ɟɞɢɧɢɰɟ.  

ɉɨɪɹɞɨɤ ɪɚɫɱɟɬɚ ɦɟɬɪɢɤ, ɨɰɟɧɢɜɚɸɳɢɯ ɧɚɞɟɠɧɨɫɬɶ, ɡɚɞɟɪɠɤɭ ɢ 

ɫɬɨɢɦɨɫɬɶ, ɧɟ ɨɩɪɟɞɟɥɟɧ. Ⱥɞɦɢɧɢɫɬɪɚɬɨɪ, ɠɟɥɚɸɳɢɣ ɩɨɞɞɟɪɠɢɜɚɬɶ 

ɦɚɪɲɪɭɬɢɡɚɰɢɸ ɩɨ ɷɬɢɦ ɬɢɩɚɦ ɫɟɪɜɢɫɨɜ, ɞɨɥɠɟɧ ɫɚɦ ɧɚɡɧɚɱɢɬɶ ɪɚɡɭɦɧɵɟ ɢ 

ɫɨɝɥɚɫɨɜɚɧɧɵɟ ɦɟɬɪɢɤɢ ɩɨ ɷɬɢɦ ɩɚɪɚɦɟɬɪɚɦ.  

ȼ ɧɚɲɟɦ ɩɪɢɦɟɪɟ ɦɵ ɛɭɞɟɦ ɢɫɩɨɥɶɡɨɜɚɬɶ ɦɟɬɪɢɤɢ, ɭɤɚɡɚɧɧɵɟ ɧɚ 

ɪɢɫ.4.7, ɛɟɡ ɭɱɟɬɚ ɬɢɩɨɜ ɫɟɪɜɢɫɚ. ɋɥɟɞɭɟɬ ɡɚɦɟɬɢɬɶ, ɱɬɨ ɦɚɪɲɪɭɬɢɡɚɰɢɹ ɩɨ 
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ɬɢɩɚɦ ɫɟɪɜɢɫɚ ɤɪɚɣɧɟ ɪɟɞɤɚ, ɛɨɥɟɟ ɬɨɝɨ, ɨɧɚ ɢɫɤɥɸɱɟɧɚ ɢɡ ɩɨɫɥɟɞɧɢɯ ɜɟɪɫɢɣ 

ɫɬɚɧɞɚɪɬɚ OSPF.  

 

Ȼɚɡɚ ɞɚɧɧɵɯ ɫɨɫɬɨɹɧɢɹ ɫɜɹɡɟɣ  

Ⱦɥɹ ɪɚɛɨɬɵ ɚɥɝɨɪɢɬɦɚ SPF ɧɚ ɤɚɠɞɨɦ ɦɚɪɲɪɭɬɢɡɚɬɨɪɟ ɫɬɪɨɢɬɫɹ ɛɚɡɚ 

ɞɚɧɧɵɯ ɫɨɫɬɨɹɧɢɹ ɫɜɹɡɟɣ. Ȼɚɡɵ ɞɚɧɧɵɯ ɧɚ ɜɫɟɯ ɦɚɪɲɪɭɬɢɡɚɬɨɪɚɯ ɢɞɟɧɬɢɱɧɵ.  

Ȼɚɡɚ ɞɚɧɧɵɯ ɫɨɫɬɨɹɧɢɹ ɫɜɹɡɟɣ ɞɥɹ ɪɚɫɫɦɨɬɪɟɧɧɨɝɨ ɩɪɢɦɟɪɚ ɩɪɢɜɟɞɟɧɚ ɜ 

ɬɚɛɥ. 4.2.  

                    Ɍɚɛɥɢɰɚ 4.2 

                                 Ȼɚɡɚ ɞɚɧɧɵɯ ɫɨɫɬɨɹɧɢɹ ɫɜɹɡɟɣ                    

Ɉɬ  Ⱦɨ ɋɟɬɶ Ɇɟɬɪɢɤɚ 

 A 2 

 C 3 

 B 1 

 A 2 

 C 3 

 D 1 

 B 1 

 D 1 
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5. ɆɈȾȿɅɖ ȼɁȺɂɆɈȾȿɃɋɌȼɂə ɈɌɄɊɕɌɕɏ ɋɂɋɌȿɆ 
 

ɋ ɩɨɹɜɥɟɧɢɟɦ ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ ɫɟɬɟɣ ɜɨɡɧɢɤɥɚ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɜ 

ɪɚɡɪɚɛɨɬɤɟ ɤɨɧɰɟɩɰɢɢ, ɭɫɬɚɧɚɜɥɢɜɚɸɳɟɣ ɫɬɚɧɞɚɪɬɧɵɟ ɩɪɚɜɢɥɚ 

ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɪɚɡɧɨɬɢɩɧɵɯ ɫɬɚɧɰɢɣ (ɭɡɥɨɜ), ɜɯɨɞɹɳɢɯ ɜ ɫɨɫɬɚɜ ɫɟɬɢ. Ⱦɥɹ 

ɷɬɨɝɨ ɛɵɥɚ ɫɨɡɞɚɧɚ ɦɧɨɝɨɭɪɨɜɧɟɜɚɹ ɚɪɯɢɬɟɤɬɭɪɚ ɫ ɜɵɞɟɥɟɧɢɟɦ 7 ɭɪɨɜɧɟɣ 

ɢɟɪɚɪɯɢɢ. Ɋɚɡɪɚɛɨɬɱɢɤɢ – ɪɹɞ ɦɟɠɞɭɧɚɪɨɞɧɵɯ ɨɪɝɚɧɢɡɚɰɢɣ ɩɨ 

ɫɬɚɧɞɚɪɬɢɡɚɰɢɢ ISO, IEEE ɢ ɞɪ. ɧɚɡɜɚɥɢ  ɫɨɡɞɚɧɧɭɸ ɢɦɢ ɜ ɧɚɱɚɥɟ 80-ɯ ɝɝ. 

ɫɬɪɭɤɬɭɪɭ ɦɨɞɟɥɶɸ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɨɬɤɪɵɬɵɯ ɫɢɫɬɟɦ (Open Systems Inter-

connection, OSI). ɋɨɝɥɚɫɧɨ ɦɨɞɟɥɢ OSI, ɮɭɧɤɰɢɢ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɨɛɴɟɤɬɨɜ ɜ 

ɫɟɬɢ ɪɚɡɞɟɥɟɧɵ ɧɚ ɫɥɟɞɭɸɳɢɟ ɭɪɨɜɧɢ: ɮɢɡɢɱɟɫɤɢɣ, ɤɚɧɚɥɶɧɵɣ, ɫɟɬɟɜɨɣ, 

ɬɪɚɧɫɩɨɪɬɧɵɣ, ɫɟɚɧɫɨɜɵɣ, ɩɪɟɞɫɬɚɜɢɬɟɥɶɧɵɣ ɢ ɩɪɢɤɥɚɞɧɨɣ.  

Ɇɨɞɟɥɶ OSI ɨɩɢɫɵɜɚɟɬ ɬɨɥɶɤɨ ɫɢɫɬɟɦɧɵɟ ɮɭɧɤɰɢɢ, ɪɟɚɥɢɡɭɟɦɵɟ 

ɨɩɟɪɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɨɣ, ɫɢɫɬɟɦɧɵɦɢ ɫɟɬɟɜɵɦɢ ɤɨɦɩɨɧɟɧɬɚɦɢ, 

ɫɢɫɬɟɦɧɵɦɢ ɚɩɩɚɪɚɬɧɵɦɢ ɫɪɟɞɫɬɜɚɦɢ, ɢ ɧɟ ɜɤɥɸɱɚɟɬ ɫɪɟɞɫɬɜɚ 

ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɩɪɢɥɨɠɟɧɢɣ ɤɨɧɟɱɧɵɯ ɩɨɥɶɡɨɜɚɬɟɥɟɣ. 

ɉɪɢɥɨɠɟɧɢɹ ɤɨɧɟɱɧɵɯ ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɬ, ɨɛɪɚɳɚɹɫɶ ɤ 

ɫɢɫɬɟɦɧɵɦ ɫɪɟɞɫɬɜɚɦ. 

ɉɨɫɤɨɥɶɤɭ ɜ ɩɪɨɰɟɫɫɟ ɨɛɦɟɧɚ ɫɨɨɛɳɟɧɢɹɦɢ ɜ ɫɟɬɢ ɭɱɚɫɬɜɭɸɬ ɞɜɟ 

ɫɬɨɪɨɧɵ, ɬɨ ɧɟɨɛɯɨɞɢɦɨ ɨɪɝɚɧɢɡɨɜɚɬɶ ɫɨɝɥɚɫɨɜɚɧɧɭɸ ɪɚɛɨɬɭ ɞɜɭɯ 

«ɢɟɪɚɪɯɢɣ», ɪɚɛɨɬɚɸɳɢɯ ɧɚ ɪɚɡɧɵɯ ɭɡɥɚɯ. Ɉɛɚ ɭɱɚɫɬɧɢɤɚ ɫɟɬɟɜɨɝɨ ɨɛɦɟɧɚ 

ɞɨɥɠɧɵ ɩɪɢɧɹɬɶ ɦɧɨɠɟɫɬɜɨ ɫɨɝɥɚɲɟɧɢɣ. ɇɚɩɪɢɦɟɪ, ɨɧɢ ɞɨɥɠɧɵ ɫɨɝɥɚɫɨɜɚɬɶ 

ɭɪɨɜɧɢ ɢ ɮɨɪɦɭ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɢɝɧɚɥɨɜ, ɫɩɨɫɨɛ ɨɩɪɟɞɟɥɟɧɢɹ ɪɚɡɦɟɪɚ 

ɫɨɨɛɳɟɧɢɣ, ɞɨɝɨɜɨɪɢɬɶɫɹ ɨ ɦɟɬɨɞɚɯ ɤɨɧɬɪɨɥɹ ɞɨɫɬɨɜɟɪɧɨɫɬɢ ɢ ɬ. ɩ. Ⱦɪɭɝɢɦɢ 

ɫɥɨɜɚɦɢ, ɫɨɝɥɚɲɟɧɢɹ ɞɨɥɠɧɵ ɛɵɬɶ ɩɪɢɧɹɬɵ ɞɥɹ ɜɫɟɯ ɭɪɨɜɧɟɣ, ɧɚɱɢɧɚɹ ɨɬ 

ɫɚɦɨɝɨ ɧɢɡɤɨɝɨ - ɭɪɨɜɧɹ ɩɟɪɟɞɚɱɢ ɛɢɬɨɜ - ɞɨ ɫɚɦɨɝɨ ɜɵɫɨɤɨɝɨ, ɪɟɚɥɢɡɭɸɳɟɝɨ 

ɫɟɪɜɢɫ ɞɥɹ ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɫɟɬɢ. 

ȼ ɤɚɱɟɫɬɜɟ ɩɪɢɦɟɪɚ ɧɚ ɪɢɫ. 5.1 ɩɨɤɚɡɚɧɚ ɦɨɞɟɥɶ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɞɜɭɯ 

ɭɡɥɨɜ. ɋ ɤɚɠɞɨɣ ɫɬɨɪɨɧɵ ɫɪɟɞɫɬɜɚ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɱɟɬɵɪɶɦɹ 

ɭɪɨɜɧɹɦɢ. ɉɪɨɰɟɞɭɪɚ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɷɬɢɯ ɞɜɭɯ ɭɡɥɨɜ ɦɨɠɟɬ ɛɵɬɶ ɨɩɢɫɚɧɚ ɜ 
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ɜɢɞɟ ɧɚɛɨɪɚ ɩɪɚɜɢɥ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɤɚɠɞɨɣ ɩɚɪɵ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɭɪɨɜɧɟɣ 

ɨɛɟɢɯ ɭɱɚɫɬɜɭɸɳɢɯ ɫɬɨɪɨɧ. Ɏɨɪɦɚɥɢɡɨɜɚɧɧɵɟ ɩɪɚɜɢɥɚ, ɨɩɪɟɞɟɥɹɸɳɢɟ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɢ ɮɨɪɦɚɬ ɫɨɨɛɳɟɧɢɣ, ɤɨɬɨɪɵɦɢ ɨɛɦɟɧɢɜɚɸɬɫɹ ɫɟɬɟɜɵɟ 

ɤɨɦɩɨɧɟɧɬɵ, ɥɟɠɚɳɢɟ ɧɚ ɨɞɧɨɦ ɭɪɨɜɧɟ, ɧɨ ɜ ɪɚɡɧɵɯ ɭɡɥɚɯ, ɧɚɡɵɜɚɸɬɫɹ 

ɩɪɨɬɨɤɨɥɨɦ.  

Ɇɨɞɭɥɢ, ɪɟɚɥɢɡɭɸɳɢɟ ɩɪɨɬɨɤɨɥɵ ɫɨɫɟɞɧɢɯ ɭɪɨɜɧɟɣ ɢ ɧɚɯɨɞɹɳɢɟɫɹ ɜ 

ɨɞɧɨɦ ɭɡɥɟ, ɬɚɤɠɟ ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɬ ɞɪɭɝ ɫ ɞɪɭɝɨɦ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɱɟɬɤɨ 

ɨɩɪɟɞɟɥɟɧɧɵɦɢ ɩɪɚɜɢɥɚɦɢ ɢ ɫ ɩɨɦɨɳɶɸ ɫɬɚɧɞɚɪɬɢɡɨɜɚɧɧɵɯ ɮɨɪɦɚɬɨɜ 

ɫɨɨɛɳɟɧɢɣ. Эɬɢ ɩɪɚɜɢɥɚ ɩɪɢɧɹɬɨ ɧɚɡɵɜɚɬɶ ɢɧɬɟɪɮɟɣɫɨɦ. ɂɧɬɟɪɮɟɣɫ 

ɨɩɪɟɞɟɥɹɟɬ ɧɚɛɨɪ ɫɟɪɜɢɫɨɜ, ɩɪɟɞɨɫɬɚɜɥɹɟɦɵɣ ɞɚɧɧɵɦ ɭɪɨɜɧɟɦ ɫɨɫɟɞɧɟɦɭ 

ɭɪɨɜɧɸ. ȼ ɫɭɳɧɨɫɬɢ, ɩɪɨɬɨɤɨɥ ɢ ɢɧɬɟɪɮɟɣɫ ɜɵɪɚɠɚɸɬ ɨɞɧɨ ɢ ɬɨ ɠɟ ɩɨɧɹɬɢɟ, 

ɧɨ ɬɪɚɞɢɰɢɨɧɧɨ ɜ ɫɟɬɹɯ ɡɚ ɧɢɦɢ ɡɚɤɪɟɩɢɥɢ ɪɚɡɧɵɟ ɨɛɥɚɫɬɢ ɞɟɣɫɬɜɢɹ.  
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Ɋɢɫ. 5.1. ɂɥɥɸɫɬɪɚɰɢɹ ɦɟɫɬɚ ɩɪɨɬɨɤɨɥɨɜ ɢ ɢɧɬɟɪɮɟɣɫɨɜ  

ɜ ɢɟɪɚɪɯɢɢ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɨɬɤɪɵɬɵɯ ɫɢɫɬɟɦ 

ɉɪɨɬɨɤɨɥɵ ɨɩɪɟɞɟɥɹɸɬ ɩɪɚɜɢɥɚ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɦɨɞɭɥɟɣ ɨɞɧɨɝɨ 

ɭɪɨɜɧɹ ɜ ɪɚɡɧɵɯ ɭɡɥɚɯ, ɚ ɢɧɬɟɪɮɟɣɫɵ - ɩɪɚɜɢɥɚ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɦɨɞɭɥɟɣ 

ɫɨɫɟɞɧɢɯ ɭɪɨɜɧɟɣ ɜ ɨɞɧɨɦ ɭɡɥɟ. ɋɪɟɞɫɬɜɚ ɤɚɠɞɨɝɨ ɭɪɨɜɧɹ ɞɨɥɠɧɵ 

ɨɬɪɚɛɚɬɵɜɚɬɶ, ɜɨ-ɩɟɪɜɵɯ, ɫɜɨɣ ɫɨɛɫɬɜɟɧɧɵɣ ɩɪɨɬɨɤɨɥ, ɚ ɜɨ-ɜɬɨɪɵɯ, 

ɢɧɬɟɪɮɟɣɫɵ ɫ ɫɨɫɟɞɧɢɦɢ ɭɪɨɜɧɹɦɢ. 
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ɂɟɪɚɪɯɢɱɟɫɤɢ ɨɪɝɚɧɢɡɨɜɚɧɧɵɣ ɧɚɛɨɪ ɩɪɨɬɨɤɨɥɨɜ, ɞɨɫɬɚɬɨɱɧɵɣ 

ɞɥɹ ɨɪɝɚɧɢɡɚɰɢɢ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɭɡɥɨɜ ɜ ɫɟɬɢ, ɧɚɡɵɜɚɟɬɫɹ ɫɬɟɤɨɦ 

ɤɨɦɦɭɧɢɤɚɰɢɨɧɧɵɯ ɩɪɨɬɨɤɨɥɨɜ. 

Ʉɨɦɦɭɧɢɤɚɰɢɨɧɧɵɟ ɩɪɨɬɨɤɨɥɵ ɦɨɝɭɬ ɛɵɬɶ ɪɟɚɥɢɡɨɜɚɧɵ ɤɚɤ 

ɩɪɨɝɪɚɦɦɧɨ, ɬɚɤ ɢ ɚɩɩɚɪɚɬɧɨ. ɉɪɨɬɨɤɨɥɵ ɧɢɠɧɢɯ ɭɪɨɜɧɟɣ ɱɚɫɬɨ ɪɟɚɥɢɡɭɸɬɫɹ 

ɤɨɦɛɢɧɚɰɢɟɣ ɩɪɨɝɪɚɦɦɧɵɯ ɢ ɚɩɩɚɪɚɬɧɵɯ ɫɪɟɞɫɬɜ, ɚ ɩɪɨɬɨɤɨɥɵ ɜɟɪɯɧɢɯ 

ɭɪɨɜɧɟɣ - ɤɚɤ ɩɪɚɜɢɥɨ, ɱɢɫɬɨ ɩɪɨɝɪɚɦɦɧɵɦɢ ɫɪɟɞɫɬɜɚɦɢ. 

ɉɪɨɬɨɤɨɥɵ ɪɟɚɥɢɡɭɸɬɫɹ ɪɚɡɥɢɱɧɵɦɢ ɫɟɬɟɜɵɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ - 

ɤɨɧɰɟɧɬɪɚɬɨɪɚɦɢ, ɦɨɫɬɚɦɢ, ɤɨɦɦɭɬɚɬɨɪɚɦɢ, ɦɚɪɲɪɭɬɢɡɚɬɨɪɚɦɢ ɢ ɩɪ. 

Ⱦɟɣɫɬɜɢɬɟɥɶɧɨ, ɜ ɨɛɳɟɦ ɫɥɭɱɚɟ ɫɜɹɡɶ ɭɡɥɨɜ ɜ ɫɟɬɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧɟ 

ɧɚɩɪɹɦɭɸ, ɚ ɱɟɪɟɡ ɪɚɡɥɢɱɧɵɟ ɤɨɦɦɭɧɢɤɚɰɢɨɧɧɵɟ ɭɫɬɪɨɣɫɬɜɚ. 

5.1. ɍɪɨɜɧɢ ɦɨɞɟɥɢ OSI 

Ɏɢɡɢɱɟɫɤɢɣ ɭɪɨɜɟɧɶ 

Ɏɢɡɢɱɟɫɤɢɣ ɭɪɨɜɟɧɶ (Physical layer) ɢɦɟɟɬ ɞɟɥɨ ɫ ɩɟɪɟɞɚɱɟɣ ɛɢɬɨɜ ɩɨ 

ɮɢɡɢɱɟɫɤɢɦ ɤɚɧɚɥɚɦ ɫɜɹɡɢ, ɬɚɤɢɦ, ɧɚɩɪɢɦɟɪ, ɤɚɤ ɤɨɚɤɫɢɚɥɶɧɵɣ ɤɚɛɟɥɶ, ɜɢɬɚɹ 

ɩɚɪɚ, ɨɩɬɨɜɨɥɨɤɨɧɧɵɣ ɤɚɛɟɥɶ ɢɥɢ ɰɢɮɪɨɜɨɣ ɬɟɪɪɢɬɨɪɢɚɥɶɧɵɣ ɤɚɧɚɥ. Ʉ ɷɬɨɦɭ 

ɭɪɨɜɧɸ ɢɦɟɸɬ ɨɬɧɨɲɟɧɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɮɢɡɢɱɟɫɤɢɯ ɫɪɟɞ ɩɟɪɟɞɚɱɢ 

ɞɚɧɧɵɯ, ɬɚɤɢɟ, ɤɚɤ ɩɨɥɨɫɚ ɩɪɨɩɭɫɤɚɧɢɹ, ɩɨɦɟɯɨɡɚɳɢɳɟɧɧɨɫɬɶ, ɜɨɥɧɨɜɨɟ 

ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɢ ɞɪ. ɇɚ ɷɬɨɦ ɠɟ ɭɪɨɜɧɟ ɨɩɪɟɞɟɥɹɸɬɫɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɢɝɧɚɥɨɜ, ɩɟɪɟɞɚɸɳɢɯ ɞɢɫɤɪɟɬɧɭɸ ɢɧɮɨɪɦɚɰɢɸ, ɧɚɩɪɢɦɟɪ, 

ɤɪɭɬɢɡɧɚ ɮɪɨɧɬɨɜ ɢɦɩɭɥɶɫɨɜ, ɭɪɨɜɧɢ ɧɚɩɪɹɠɟɧɢɹ ɢɥɢ ɬɨɤɚ ɩɟɪɟɞɚɜɚɟɦɨɝɨ 

ɫɢɝɧɚɥɚ, ɬɢɩ ɤɨɞɢɪɨɜɚɧɢɹ, ɫɤɨɪɨɫɬɶ ɩɟɪɟɞɚɱɢ ɫɢɝɧɚɥɨɜ. Ʉɪɨɦɟ ɷɬɨɝɨ, ɡɞɟɫɶ 

ɫɬɚɧɞɚɪɬɢɡɭɸɬɫɹ ɬɢɩɵ ɪɚɡɴɟɦɨɜ ɢ ɧɚɡɧɚɱɟɧɢɟ ɤɚɠɞɨɝɨ ɤɨɧɬɚɤɬɚ [5]. 

Ɏɭɧɤɰɢɢ ɮɢɡɢɱɟɫɤɨɝɨ ɭɪɨɜɧɹ ɪɟɚɥɢɡɭɸɬɫɹ ɜɨ ɜɫɟɯ ɭɫɬɪɨɣɫɬɜɚɯ, 

ɩɨɞɤɥɸɱɟɧɧɵɯ ɤ ɫɟɬɢ, ɢ ɜɵɩɨɥɧɹɸɬɫɹ ɫɟɬɟɜɵɦ ɚɞɚɩɬɟɪɨɦ ɢɥɢ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɦ ɩɨɪɬɨɦ. ɉɪɢɦɟɪɨɦ ɩɪɨɬɨɤɨɥɚ ɮɢɡɢɱɟɫɤɨɝɨ ɭɪɨɜɧɹ ɦɨɠɟɬ 

ɫɥɭɠɢɬɶ ɫɩɟɰɢɮɢɤɚɰɢɹ 10Base-T ɬɟɯɧɨɥɨɝɢɢ Ethernet, ɤɨɬɨɪɚɹ ɨɩɪɟɞɟɥɹɟɬ ɜ 

ɤɚɱɟɫɬɜɟ ɢɫɩɨɥɶɡɭɟɦɨɝɨ ɤɚɛɟɥɹ ɧɟɷɤɪɚɧɢɪɨɜɚɧɧɭɸ ɜɢɬɭɸ ɩɚɪɭ ɤɚɬɟɝɨɪɢɢ 3 ɫ 

ɜɨɥɧɨɜɵɦ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ 100 Ɉɦ, ɪɚɡɴɟɦ RJ-45, ɦɚɤɫɢɦɚɥɶɧɭɸ ɞɥɢɧɭ 
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ɮɢɡɢɱɟɫɤɨɝɨ ɫɟɝɦɟɧɬɚ 100 ɦ, ɦɚɧɱɟɫɬɟɪɫɤɢɣ ɤɨɞ ɞɥɹ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɞɚɧɧɵɯ ɜ 

ɤɚɛɟɥɟ, ɚ ɬɚɤɠɟ ɧɟɤɨɬɨɪɵɟ ɞɪɭɝɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɪɟɞɵ ɢ ɷɥɟɤɬɪɢɱɟɫɤɢɯ 

ɫɢɝɧɚɥɨɜ. 

Ʉɚɧɚɥɶɧɵɣ ɭɪɨɜɟɧɶ 

ɇɚ ɮɢɡɢɱɟɫɤɨɦ ɭɪɨɜɧɟ ɩɪɨɫɬɨ ɩɟɪɟɫɵɥɚɸɬɫɹ ɛɢɬɵ. ɉɪɢ ɷɬɨɦ ɧɟ 

ɭɱɢɬɵɜɚɟɬɫɹ, ɱɬɨ ɜ ɧɟɤɨɬɨɪɵɯ ɫɟɬɹɯ, ɜ ɤɨɬɨɪɵɯ ɥɢɧɢɢ ɫɜɹɡɢ ɢɫɩɨɥɶɡɭɸɬɫɹ 

(ɪɚɡɞɟɥɹɸɬɫɹ) ɩɨɩɟɪɟɦɟɧɧɨ ɧɟɫɤɨɥɶɤɢɦɢ ɩɚɪɚɦɢ ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɳɢɯ 

ɫɬɚɧɰɢɣ, ɮɢɡɢɱɟɫɤɚɹ ɫɪɟɞɚ ɩɟɪɟɞɚɱɢ ɦɨɠɟɬ ɛɵɬɶ ɡɚɧɹɬɚ. ɉɨɷɬɨɦɭ ɨɞɧɨɣ ɢɡ 

ɡɚɞɚɱ ɤɚɧɚɥɶɧɨɝɨ ɭɪɨɜɧɹ (Data Link layer) ɹɜɥɹɟɬɫɹ ɩɪɨɜɟɪɤɚ ɞɨɫɬɭɩɧɨɫɬɢ 

ɫɪɟɞɵ ɩɟɪɟɞɚɱɢ. Ⱦɪɭɝɨɣ ɡɚɞɚɱɟɣ ɤɚɧɚɥɶɧɨɝɨ ɭɪɨɜɧɹ ɹɜɥɹɟɬɫɹ ɪɟɚɥɢɡɚɰɢɹ 

ɦɟɯɚɧɢɡɦɨɜ ɨɛɧɚɪɭɠɟɧɢɹ ɢ ɤɨɪɪɟɤɰɢɢ ɨɲɢɛɨɤ. Ⱦɥɹ ɷɬɨɝɨ ɧɚ ɤɚɧɚɥɶɧɨɦ 

ɭɪɨɜɧɟ ɛɢɬɵ ɝɪɭɩɩɢɪɭɸɬɫɹ ɜ ɧɚɛɨɪɵ, ɧɚɡɵɜɚɟɦɵɟ ɤɚɞɪɚɦɢ (frames). 

Ʉɚɧɚɥɶɧɵɣ ɭɪɨɜɟɧɶ ɨɛɟɫɩɟɱɢɜɚɟɬ ɤɨɪɪɟɤɬɧɨɫɬɶ ɩɟɪɟɞɚɱɢ ɤɚɠɞɨɝɨ ɤɚɞɪɚ, 

ɩɨɦɟɳɚɹ ɫɩɟɰɢɚɥɶɧɭɸ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɛɢɬɨɜ ɜ ɧɚɱɚɥɨ ɢ ɤɨɧɟɰ ɤɚɠɞɨɝɨ 

ɤɚɞɪɚ ɞɥɹ ɟɝɨ ɜɵɞɟɥɟɧɢɹ, ɚ ɬɚɤɠɟ ɜɵɱɢɫɥɹɟɬ ɤɨɧɬɪɨɥɶɧɭɸ ɫɭɦɦɭ, 

ɨɛɪɚɛɚɬɵɜɚɹ ɜɫɟ ɛɚɣɬɵ ɤɚɞɪɚ ɨɩɪɟɞɟɥɟɧɧɵɦ ɫɩɨɫɨɛɨɦ ɢ ɞɨɛɚɜɥɹɹ 

ɤɨɧɬɪɨɥɶɧɭɸ ɫɭɦɦɭ ɤ ɤɚɞɪɭ. Ʉɨɝɞɚ ɤɚɞɪ ɩɪɢɯɨɞɢɬ ɩɨ ɫɟɬɢ, ɩɨɥɭɱɚɬɟɥɶ ɫɧɨɜɚ 

ɜɵɱɢɫɥɹɟɬ ɤɨɧɬɪɨɥɶɧɭɸ ɫɭɦɦɭ ɩɨɥɭɱɟɧɧɵɯ ɞɚɧɧɵɯ ɢ ɫɪɚɜɧɢɜɚɟɬ ɪɟɡɭɥɶɬɚɬ ɫ 

ɤɨɧɬɪɨɥɶɧɨɣ ɫɭɦɦɨɣ ɢɡ ɤɚɞɪɚ. ȿɫɥɢ ɨɧɢ ɫɨɜɩɚɞɚɸɬ, ɤɚɞɪ ɫɱɢɬɚɟɬɫɹ 

ɩɪɚɜɢɥɶɧɵɦ ɢ ɩɪɢɧɢɦɚɟɬɫɹ. ȿɫɥɢ ɠɟ ɤɨɧɬɪɨɥɶɧɵɟ ɫɭɦɦɵ ɧɟ ɫɨɜɩɚɞɚɸɬ, ɬɨ 

ɮɢɤɫɢɪɭɟɬɫɹ ɨɲɢɛɤɚ. Ʉɚɧɚɥɶɧɵɣ ɭɪɨɜɟɧɶ ɦɨɠɟɬ ɧɟ ɬɨɥɶɤɨ ɨɛɧɚɪɭɠɢɜɚɬɶ 

ɨɲɢɛɤɢ, ɧɨ ɢ ɢɫɩɪɚɜɥɹɬɶ ɢɯ ɡɚ ɫɱɟɬ ɩɨɜɬɨɪɧɨɣ ɩɟɪɟɞɚɱɢ ɩɨɜɪɟɠɞɟɧɧɵɯ 

ɤɚɞɪɨɜ. ɇɟɨɛɯɨɞɢɦɨ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɮɭɧɤɰɢɹ ɢɫɩɪɚɜɥɟɧɢɹ ɨɲɢɛɨɤ ɧɟ ɹɜɥɹɟɬɫɹ 

ɨɛɹɡɚɬɟɥɶɧɨɣ ɞɥɹ ɤɚɧɚɥɶɧɨɝɨ ɭɪɨɜɧɹ, ɩɨɷɬɨɦɭ ɜ ɧɟɤɨɬɨɪɵɯ ɩɪɨɬɨɤɨɥɚɯ ɷɬɨɝɨ 

ɭɪɨɜɧɹ ɨɧɚ ɨɬɫɭɬɫɬɜɭɟɬ, ɧɚɩɪɢɦɟɪ, ɜ Ethernet [5].  

ɏɨɬɹ ɤɚɧɚɥɶɧɵɣ ɭɪɨɜɟɧɶ ɢ ɨɛɟɫɩɟɱɢɜɚɟɬ ɞɨɫɬɚɜɤɭ ɤɚɞɪɚ ɦɟɠɞɭ 

ɥɸɛɵɦɢ ɞɜɭɦɹ ɭɡɥɚɦɢ ɥɨɤɚɥɶɧɨɣ ɫɟɬɢ, ɨɧ ɷɬɨ ɞɟɥɚɟɬ ɬɨɥɶɤɨ ɜ ɫɟɬɢ ɫ 

ɫɨɜɟɪɲɟɧɧɨ ɨɩɪɟɞɟɥɟɧɧɨɣ ɬɨɩɨɥɨɝɢɟɣ ɫɜɹɡɟɣ, ɢɦɟɧɧɨ ɬɨɣ ɬɨɩɨɥɨɝɢɟɣ, ɞɥɹ 

ɤɨɬɨɪɨɣ ɨɧ ɛɵɥ ɪɚɡɪɚɛɨɬɚɧ. Ʉ ɬɚɤɢɦ ɬɢɩɨɜɵɦ ɬɨɩɨɥɨɝɢɹɦ, ɩɨɞɞɟɪɠɢɜɚɟɦɵɦ 

ɩɪɨɬɨɤɨɥɚɦɢ ɤɚɧɚɥɶɧɨɝɨ ɭɪɨɜɧɹ ɥɨɤɚɥɶɧɵɯ ɫɟɬɟɣ, ɨɬɧɨɫɹɬɫɹ ɨɛɳɚɹ ɲɢɧɚ, 
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ɤɨɥɶɰɨ ɢ ɡɜɟɡɞɚ, ɚ ɬɚɤɠɟ ɫɬɪɭɤɬɭɪɵ, ɩɨɥɭɱɟɧɧɵɟ ɢɡ ɧɢɯ ɫ ɩɨɦɨɳɶɸ ɦɨɫɬɨɜ ɢ 

ɤɨɦɦɭɬɚɬɨɪɨɜ. ɉɪɢɦɟɪɚɦɢ ɩɪɨɬɨɤɨɥɨɜ ɤɚɧɚɥɶɧɨɝɨ ɭɪɨɜɧɹ ɹɜɥɹɸɬɫɹ 

ɩɪɨɬɨɤɨɥɵ Ethernet, Token Ring, FDDI. 

ȼ ɥɨɤɚɥɶɧɵɯ ɫɟɬɹɯ ɩɪɨɬɨɤɨɥɵ ɤɚɧɚɥɶɧɨɝɨ ɭɪɨɜɧɹ ɢɫɩɨɥɶɡɭɸɬɫɹ 

ɤɨɦɩɶɸɬɟɪɚɦɢ, ɦɨɫɬɚɦɢ, ɤɨɦɦɭɬɚɬɨɪɚɦɢ ɢ ɦɚɪɲɪɭɬɢɡɚɬɨɪɚɦɢ. ȼ 

ɤɨɦɩɶɸɬɟɪɚɯ ɮɭɧɤɰɢɢ ɤɚɧɚɥɶɧɨɝɨ ɭɪɨɜɧɹ ɪɟɚɥɢɡɭɸɬɫɹ ɫɨɜɦɟɫɬɧɵɦɢ 

ɭɫɢɥɢɹɦɢ ɫɟɬɟɜɵɯ ɚɞɚɩɬɟɪɨɜ ɢ ɢɯ ɞɪɚɣɜɟɪɨɜ. 

Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɤɚɱɟɫɬɜɟɧɧɨɣ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɫɨɨɛɳɟɧɢɣ ɜ ɫɟɬɹɯ 

ɥɸɛɵɯ ɬɨɩɨɥɨɝɢɣ ɢ ɬɟɯɧɨɥɨɝɢɣ ɮɭɧɤɰɢɣ ɤɚɧɚɥɶɧɨɝɨ ɭɪɨɜɧɹ ɨɤɚɡɵɜɚɟɬɫɹ ɧɟ-

ɞɨɫɬɚɬɨɱɧɨ, ɩɨɷɬɨɦɭ ɜ ɦɨɞɟɥɢ OSI ɪɟɲɟɧɢɟ ɷɬɨɣ ɡɚɞɚɱɢ ɜɨɡɥɚɝɚɟɬɫɹ ɧɚ ɞɜɚ 

ɫɥɟɞɭɸɳɢɯ ɭɪɨɜɧɹ - ɫɟɬɟɜɨɣ ɢ ɬɪɚɧɫɩɨɪɬɧɵɣ. 

Ʉɚɧɚɥɶɧɵɣ ɭɪɨɜɟɧɶ ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɟɪɟɞɚɱɭ ɩɚɤɟɬɨɜ ɞɚɧɧɵɯ, 

ɩɨɫɬɭɩɚɸɳɢɯ ɨɬ ɩɪɨɬɨɤɨɥɨɜ ɜɟɪɯɧɢɯ ɭɪɨɜɧɟɣ, ɭɡɥɭ ɧɚɡɧɚɱɟɧɢɹ, ɚɞɪɟɫ 

ɤɨɬɨɪɨɝɨ ɬɚɤɠɟ ɭɤɚɡɵɜɚɟɬ ɩɪɨɬɨɤɨɥ ɜɟɪɯɧɟɝɨ ɭɪɨɜɧɹ. ɉɪɨɬɨɤɨɥɵ ɤɚɧɚɥɶɧɨɝɨ 

ɭɪɨɜɧɹ ɨɮɨɪɦɥɹɸɬ ɩɟɪɟɞɚɧɧɵɟ ɢɦ ɩɚɤɟɬɵ ɜ ɤɚɞɪɵ ɫɨɛɫɬɜɟɧɧɨɝɨ ɮɨɪɦɚɬɚ, 

ɩɨɦɟɳɚɹ ɭɤɚɡɚɧɧɵɣ ɚɞɪɟɫ ɧɚɡɧɚɱɟɧɢɹ ɜ ɨɞɧɨ ɢɡ ɩɨɥɟɣ ɬɚɤɨɝɨ ɤɚɞɪɚ, ɚ ɬɚɤɠɟ 

ɫɨɩɪɨɜɨɠɞɚɹ ɤɚɞɪ ɤɨɧɬɪɨɥɶɧɨɣ ɫɭɦɦɨɣ. ɉɪɨɬɨɤɨɥ ɤɚɧɚɥɶɧɨɝɨ ɭɪɨɜɧɹ ɢɦɟɟɬ 

ɥɨɤɚɥɶɧɵɣ ɫɦɵɫɥ, ɨɧ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɞɨɫɬɚɜɤɢ ɤɚɞɪɨɜ ɞɚɧɧɵɯ, ɤɚɤ 

ɩɪɚɜɢɥɨ, ɜ ɩɪɟɞɟɥɚɯ ɫɟɬɟɣ ɫ ɩɪɨɫɬɨɣ ɬɨɩɨɥɨɝɢɟɣ ɫɜɹɡɟɣ ɢ ɨɞɧɨɬɢɩɧɨɣ ɢɥɢ 

ɛɥɢɡɤɨɣ ɬɟɯɧɨɥɨɝɢɟɣ, ɧɚɩɪɢɦɟɪ, ɜ ɨɞɧɨɫɟɝɦɟɧɬɧɵɯ ɫɟɬɹɯ Ethernet ɢɥɢ ɠɟ ɜ 

ɦɧɨɝɨɫɟɝɦɟɧɬɧɵɯ ɫɟɬɹɯ Ethernet ɢ Ɍɨkɟɩ Ring ɢɟɪɚɪɯɢɱɟɫɤɨɣ ɬɨɩɨɥɨɝɢɢ, 

ɪɚɡɞɟɥɟɧɧɵɯ ɬɨɥɶɤɨ ɦɨɫɬɚɦɢ ɢ ɤɨɦɦɭɬɚɬɨɪɚɦɢ. ȼɨ ɜɫɟɯ ɷɬɢɯ ɫɟɬɹɯ ɚɞɪɟɫ 

ɧɚɡɧɚɱɟɧɢɹ ɢɦɟɟɬ ɥɨɤɚɥɶɧɵɣ ɫɦɵɫɥ ɞɥɹ ɞɚɧɧɨɣ ɫɟɬɢ ɢ ɧɟ ɢɡɦɟɧɹɟɬɫɹ ɩɪɢ 

ɩɪɨɯɨɠɞɟɧɢɢ ɤɚɞɪɚ ɨɬ ɭɡɥɚ ɢɫɬɨɱɧɢɤɚ ɤ ɭɡɥɭ ɧɚɡɧɚɱɟɧɢɹ.  

ɋɟɬɟɜɨɣ ɭɪɨɜɟɧɶ 

ɋɟɬɟɜɨɣ ɭɪɨɜɟɧɶ (Network layer) ɫɥɭɠɢɬ ɞɥɹ ɨɛɪɚɡɨɜɚɧɢɹ ɟɞɢɧɨɣ 

ɬɪɚɧɫɩɨɪɬɧɨɣ ɫɢɫɬɟɦɵ, ɨɛɴɟɞɢɧɹɸɳɟɣ ɧɟɫɤɨɥɶɤɨ ɫɟɬɟɣ, ɩɪɢɱɟɦ ɷɬɢ ɫɟɬɢ 

ɦɨɝɭɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɫɨɜɟɪɲɟɧɧɨ ɪɚɡɧɵɟ ɩɪɢɧɰɢɩɵ ɩɟɪɟɞɚɱɢ ɫɨɨɛɳɟɧɢɣ 

ɦɟɠɞɭ ɤɨɧɟɱɧɵɦɢ ɭɡɥɚɦɢ ɢ ɨɛɥɚɞɚɬɶ ɩɪɨɢɡɜɨɥɶɧɨɣ ɫɬɪɭɤɬɭɪɨɣ ɫɜɹɡɟɣ. 

Ɏɭɧɤɰɢɢ ɫɟɬɟɜɨɝɨ ɭɪɨɜɧɹ ɞɨɫɬɚɬɨɱɧɨ ɪɚɡɧɨɨɛɪɚɡɧɵ. ɉɪɨɬɨɤɨɥɵ ɤɚɧɚɥɶɧɨɝɨ 
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ɭɪɨɜɧɹ ɥɨɤɚɥɶɧɵɯ ɫɟɬɟɣ ɨɛɟɫɩɟɱɢɜɚɸɬ ɞɨɫɬɚɜɤɭ ɞɚɧɧɵɯ ɦɟɠɞɭ ɥɸɛɵɦɢ 

ɭɡɥɚɦɢ ɬɨɥɶɤɨ ɜ ɫɟɬɢ ɫ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɬɢɩɨɜɨɣ ɬɨɩɨɥɨɝɢɟɣ, ɧɚɩɪɢɦɟɪ, 

ɬɨɩɨɥɨɝɢɟɣ ɢɟɪɚɪɯɢɱɟɫɤɨɣ ɡɜɟɡɞɵ. Эɬɨ ɨɱɟɧɶ ɠɟɫɬɤɨɟ ɨɝɪɚɧɢɱɟɧɢɟ, ɤɨɬɨɪɨɟ 

ɧɟ ɩɨɡɜɨɥɹɟɬ ɫɬɪɨɢɬɶ ɫɟɬɢ ɫ ɪɚɡɜɢɬɨɣ ɫɬɪɭɤɬɭɪɨɣ, ɧɚɩɪɢɦɟɪ, ɫɟɬɢ, 

ɨɛɴɟɞɢɧɹɸɳɢɟ ɧɟɫɤɨɥɶɤɨ ɫɟɬɟɣ ɩɪɟɞɩɪɢɹɬɢɹ ɜ ɟɞɢɧɭɸ ɫɟɬɶ, ɢɥɢ 

ɜɵɫɨɤɨɧɚɞɟɠɧɵɟ ɫɟɬɢ, ɜ ɤɨɬɨɪɵɯ ɫɭɳɟɫɬɜɭɸɬ ɢɡɛɵɬɨɱɧɵɟ ɫɜɹɡɢ ɦɟɠɞɭ 

ɭɡɥɚɦɢ. ɑɬɨɛɵ, ɫ ɨɞɧɨɣ ɫɬɨɪɨɧɵ, ɫɨɯɪɚɧɢɬɶ ɩɪɨɫɬɨɬɭ ɩɪɨɰɟɞɭɪ ɩɟɪɟɞɚɱɢ 

ɞɚɧɧɵɯ ɞɥɹ ɬɢɩɨɜɵɯ ɬɨɩɨɥɨɝɢɣ, ɚ ɫ ɞɪɭɝɨɣ - ɞɨɩɭɫɬɢɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɟ 

ɩɪɨɢɡɜɨɥɶɧɵɯ ɬɨɩɨɥɨɝɢɣ, ɜɜɨɞɢɬɫɹ ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ ɫɟɬɟɜɨɣ ɭɪɨɜɟɧɶ [5]. 

ȼɧɭɬɪɢ ɫɟɬɢ ɞɨɫɬɚɜɤɚ ɞɚɧɧɵɯ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ 

ɤɚɧɚɥɶɧɵɦ ɭɪɨɜɧɟɦ, ɚ ɞɨɫɬɚɜɤɨɣ ɞɚɧɧɵɯ ɦɟɠɞɭ ɫɟɬɹɦɢ ɡɚɧɢɦɚɟɬɫɹ ɫɟɬɟɜɨɣ 

ɭɪɨɜɟɧɶ, ɤɨɬɨɪɵɣ ɢ ɩɨɞɞɟɪɠɢɜɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɚɜɢɥɶɧɨɝɨ ɜɵɛɨɪɚ 

ɦɚɪɲɪɭɬɚ ɩɟɪɟɞɚɱɢ ɫɨɨɛɳɟɧɢɹ ɞɚɠɟ ɜ ɬɨɦ ɫɥɭɱɚɟ, ɤɨɝɞɚ ɯɚɪɚɤɬɟɪ ɫɬɪɭɤɬɭɪɵ 

ɫɜɹɡɟɣ ɦɟɠɞɭ ɫɨɫɬɚɜɥɹɸɳɢɦɢ ɫɟɬɹɦɢ ɨɬɥɢɱɚɟɬɫɹ ɨɬ ɩɪɢɧɹɬɨɝɨ ɜ ɩɪɨɬɨɤɨɥɚɯ 

ɤɚɧɚɥɶɧɨɝɨ ɭɪɨɜɧɹ. 

ɋɟɬɢ ɫɨɟɞɢɧɹɸɬɫɹ ɦɟɠɞɭ ɫɨɛɨɣ ɫɩɟɰɢɚɥɶɧɵɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ, 

ɧɚɡɵɜɚɟɦɵɦɢ ɦɚɪɲɪɭɬɢɡɚɬɨɪɚɦɢ. Мɚɪɲɪɭɬɢɡɚɬɨɪ - ɷɬɨ ɭɫɬɪɨɣɫɬɜɨ, 

ɤɨɬɨɪɨɟ ɫɨɛɢɪɚɟɬ ɢɧɮɨɪɦɚɰɢɸ ɨ ɬɨɩɨɥɨɝɢɢ ɦɟɠɫɟɬɟɜɵɯ ɫɨɟɞɢɧɟɧɢɣ ɢ ɧɚ ɟɟ 

ɨɫɧɨɜɚɧɢɢ ɩɟɪɟɫɵɥɚɟɬ ɩɚɤɟɬɵ ɫɟɬɟɜɨɝɨ ɭɪɨɜɧɹ ɜ ɫɟɬɶ ɧɚɡɧɚɱɟɧɢɹ. ɑɬɨɛɵ 

ɩɟɪɟɞɚɬɶ ɫɨɨɛɳɟɧɢɟ ɨɬ ɨɬɩɪɚɜɢɬɟɥɹ, ɧɚɯɨɞɹɳɟɝɨɫɹ ɜ ɨɞɧɨɣ ɫɟɬɢ, ɩɨɥɭɱɚɬɟɥɸ, 

ɧɚɯɨɞɹɳɟɦɭɫɹ ɜ ɞɪɭɝɨɣ ɫɟɬɢ, ɧɭɠɧɨ ɫɨɜɟɪɲɢɬɶ ɧɟɤɨɬɨɪɨɟ ɤɨɥɢɱɟɫɬɜɨ 

ɬɪɚɧɡɢɬɧɵɯ ɩɟɪɟɞɚɱ ɦɟɠɞɭ ɫɟɬɹɦɢ, ɤɚɠɞɵɣ ɪɚɡ ɜɵɛɢɪɚɹ ɩɨɞɯɨɞɹɳɢɣ 

ɦɚɪɲɪɭɬ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɦɚɪɲɪɭɬ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ 

ɦɚɪɲɪɭɬɢɡɚɬɨɪɨɜ, ɱɟɪɟɡ ɤɨɬɨɪɵɟ ɩɪɨɯɨɞɢɬ ɩɚɤɟɬ. ɉɪɨɛɥɟɦɚ ɜɵɛɨɪɚ 

ɧɚɢɥɭɱɲɟɝɨ ɩɭɬɢ ɧɚɡɵɜɚɟɬɫɹ ɦɚɪɲɪɭɬɢɡɚɰɢɟɣ, ɢ ɟɟ ɪɟɲɟɧɢɟ ɹɜɥɹɟɬɫɹ 

ɨɞɧɨɣ ɢɡ ɝɥɚɜɧɵɯ ɡɚɞɚɱ ɫɟɬɟɜɨɝɨ ɭɪɨɜɧɹ. Эɬɚ ɩɪɨɛɥɟɦɚ ɨɫɥɨɠɧɹɟɬɫɹ ɬɟɦ, 

ɱɬɨ ɫɚɦɵɣ ɤɨɪɨɬɤɢɣ ɩɭɬɶ ɧɟ ɜɫɟɝɞɚ ɫɚɦɵɣ ɥɭɱɲɢɣ. ɑɚɫɬɨ ɤɪɢɬɟɪɢɟɦ ɩɪɢ 

ɜɵɛɨɪɟ ɦɚɪɲɪɭɬɚ ɹɜɥɹɟɬɫɹ ɜɪɟɦɹ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ ɩɨ ɷɬɨɦɭ ɦɚɪɲɪɭɬɭ; ɨɧɨ 

ɡɚɜɢɫɢɬ ɨɬ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɤɚɧɚɥɨɜ ɫɜɹɡɢ ɢ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɬɪɚɮɢɤɚ, 

ɤɨɬɨɪɚɹ ɦɨɠɟɬ ɢɡɦɟɧɹɬɶɫɹ ɫ ɬɟɱɟɧɢɟɦ ɜɪɟɦɟɧɢ. ɇɟɤɨɬɨɪɵɟ ɚɥɝɨɪɢɬɦɵ 
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ɦɚɪɲɪɭɬɢɡɚɰɢɢ ɩɵɬɚɸɬɫɹ ɩɪɢɫɩɨɫɨɛɢɬɶɫɹ ɤ ɢɡɦɟɧɟɧɢɸ ɧɚɝɪɭɡɤɢ, ɜ ɬɨ ɜɪɟɦɹ 

ɤɚɤ ɞɪɭɝɢɟ ɩɪɢɧɢɦɚɸɬ ɪɟɲɟɧɢɹ ɧɚ ɨɫɧɨɜɟ ɫɪɟɞɧɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɡɚ ɞɥɢɬɟɥɶɧɨɟ 

ɜɪɟɦɹ. ȼɵɛɨɪ ɦɚɪɲɪɭɬɚ ɦɨɠɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɢ ɩɨ ɞɪɭɝɢɦ ɤɪɢɬɟɪɢɹɦ, 

ɧɚɩɪɢɦɟɪ, ɧɚɞɟɠɧɨɫɬɢ ɩɟɪɟɞɚɱɢ. ȼ ɨɛɳɟɦ ɫɥɭɱɚɟ ɮɭɧɤɰɢɢ ɫɟɬɟɜɨɝɨ ɭɪɨɜɧɹ 

ɲɢɪɟ, ɱɟɦ ɮɭɧɤɰɢɢ ɩɟɪɟɞɚɱɢ ɫɨɨɛɳɟɧɢɣ ɩɨ ɫɜɹɡɹɦ ɫ ɧɟɫɬɚɧɞɚɪɬɧɨɣ 

ɫɬɪɭɤɬɭɪɨɣ. ɋɟɬɟɜɨɣ ɭɪɨɜɟɧɶ ɪɟɲɚɟɬ ɬɚɤɠɟ ɡɚɞɚɱɢ ɫɨɝɥɚɫɨɜɚɧɢɹ ɪɚɡɧɵɯ 

ɬɟɯɧɨɥɨɝɢɣ, ɭɩɪɨɳɟɧɢɹ ɚɞɪɟɫɚɰɢɢ ɜ ɤɪɭɩɧɵɯ ɫɟɬɹɯ ɢ ɫɨɡɞɚɧɢɹ ɧɚɞɟɠɧɵɯ ɢ 

ɝɢɛɤɢɯ ɛɚɪɶɟɪɨɜ ɧɚ ɩɭɬɢ ɧɟɠɟɥɚɬɟɥɶɧɨɝɨ ɬɪɚɮɢɤɚ ɦɟɠɞɭ ɫɟɬɹɦɢ. 

ɋɨɨɛɳɟɧɢɹ ɫɟɬɟɜɨɝɨ ɭɪɨɜɧɹ ɩɪɢɧɹɬɨ ɧɚɡɵɜɚɬɶ nɚɤɟɬɚɦɢ (packet). ɉɪɢ 

ɨɪɝɚɧɢɡɚɰɢɢ ɞɨɫɬɚɜɤɢ ɩɚɤɟɬɨɜ ɧɚ ɫɟɬɟɜɨɦ ɭɪɨɜɧɟ ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɨɧɹɬɢɟ 

«ɧɨɦɟɪ ɫɟɬɢ». ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɚɞɪɟɫ ɩɨɥɭɱɚɬɟɥɹ ɫɨɫɬɨɢɬ ɢɡ ɫɬɚɪɲɟɣ ɱɚɫɬɢ - 

ɧɨɦɟɪɚ ɫɟɬɢ ɢ ɦɥɚɞɲɟɣ - ɧɨɦɟɪɚ ɭɡɥɚ ɜ ɷɬɨɣ ɫɟɬɢ. ȼɫɟ ɭɡɥɵ ɨɞɧɨɣ ɫɟɬɢ 

ɞɨɥɠɧɵ ɢɦɟɬɶ ɨɞɧɭ ɢ ɬɭ ɠɟ ɫɬɚɪɲɭɸ ɱɚɫɬɶ ɚɞɪɟɫɚ, ɩɨɷɬɨɦɭ ɬɟɪɦɢɧɭ «ceɬɶ» 

ɧɚ ɫɟɬɟɜɨɦ ɭɪɨɜɧɟ ɦɨɠɧɨ ɞɚɬɶ ɢ ɞɪɭɝɨɟ, ɛɨɥɟɟ ɮɨɪɦɚɥɶɧɨɟ ɨɩɪɟɞɟɥɟɧɢɟ: ɫɟɬɶ 

- ɷɬɨ ɫɨɜɨɤɭɩɧɨɫɬɶ ɭɡɥɨɜ, ɫɟɬɟɜɨɣ ɚɞɪɟɫ ɤɨɬɨɪɵɯ ɫɨɞɟɪɠɢɬ ɨɞɢɧ ɢ ɬɨɬ ɠɟ 

ɧɨɦɟɪ ɫɟɬɢ. 

ɇɚ ɫɟɬɟɜɨɦ ɭɪɨɜɧɟ ɨɩɪɟɞɟɥɹɸɬɫɹ ɞɜɚ ɜɢɞɚ ɩɪɨɬɨɤɨɥɨɜ. ɉɟɪɜɵɣ ɜɢɞ - 

ɫɟɬɟɜɵɟ ɩɪɨɬɨɤɨɥɵ - ɪɟɚɥɢɡɭɸɬ ɩɪɨɞɜɢɠɟɧɢɟ ɩɚɤɟɬɨɜ ɱɟɪɟɡ ɫɟɬɶ. ɂɦɟɧɧɨ 

ɷɬɢ ɩɪɨɬɨɤɨɥɵ ɨɛɵɱɧɨ ɢɦɟɸɬ ɜ ɜɢɞɭ, ɤɨɝɞɚ ɝɨɜɨɪɹɬ ɨ ɩɪɨɬɨɤɨɥɚɯ ɫɟɬɟɜɨɝɨ 

ɭɪɨɜɧɹ. Ɉɞɧɚɤɨ ɱɚɫɬɨ ɤ ɫɟɬɟɜɨɦɭ ɭɪɨɜɧɸ ɨɬɧɨɫɹɬ ɢ ɞɪɭɝɨɣ ɜɢɞ ɩɪɨɬɨɤɨɥɨɜ, 

ɧɚɡɵɜɚɟɦɵɯ ɩɪɨɬɨɤɨɥɚɦɢ ɨɛɦɟɧɚ ɦɚɪɲɪɭɬɧɨɣ ɢɧɮɨɪɦɚɰɢɟɣ ɢɥɢ ɩɪɨɫɬɨ 

ɩɪɨɬɨɤɨɥɚɦɢ ɦɚɪɲɪɭɬɢɡɚɰɢɢ. ɋ ɩɨɦɨɳɶɸ ɷɬɢɯ ɩɪɨɬɨɤɨɥɨɜ ɦɚɪɲɪɭɬɢ-

ɡɚɬɨɪɵ ɫɨɛɢɪɚɸɬ ɢɧɮɨɪɦɚɰɢɸ ɨ ɬɨɩɨɥɨɝɢɢ ɦɟɠɫɟɬɟɜɵɯ ɫɨɟɞɢɧɟɧɢɣ. 

ɉɪɨɬɨɤɨɥɵ ɫɟɬɟɜɨɝɨ ɭɪɨɜɧɹ ɪɟɚɥɢɡɭɸɬɫɹ ɩɪɨɝɪɚɦɦɧɵɦɢ ɦɨɞɭɥɹɦɢ 

ɨɩɟɪɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ, ɚ ɬɚɤɠɟ ɩɪɨɝɪɚɦɦɧɵɦɢ ɢ ɚɩɩɚɪɚɬɧɵɦɢ ɫɪɟɞɫɬɜɚɦɢ 

ɦɚɪɲɪɭɬɢɡɚɬɨɪɨɜ. ɇɚ ɫɟɬɟɜɨɦ ɭɪɨɜɧɟ ɪɚɛɨɬɚɸɬ ɩɪɨɬɨɤɨɥɵ ɟɳɟ ɨɞɧɨɝɨ ɬɢɩɚ, 

ɤɨɬɨɪɵɟ ɨɬɜɟɱɚɸɬ ɡɚ ɨɬɨɛɪɚɠɟɧɢɟ ɚɞɪɟɫɚ ɭɡɥɚ, ɢɫɩɨɥɶɡɭɟɦɨɝɨ ɧɚ ɫɟɬɟɜɨɦ 

ɭɪɨɜɧɟ, ɜ ɥɨɤɚɥɶɧɵɣ ɚɞɪɟɫ ɫɟɬɢ. Ɍɚɤɢɟ ɩɪɨɬɨɤɨɥɵ ɱɚɫɬɨ ɧɚɡɵɜɚɸɬ 

ɩɪɨɬɨɤɨɥɚɦɢ ɪɚɡɪɟɲɟɧɢя ɚɞɪɟɫɨɜ. ɂɧɨɝɞɚ ɢɯ ɨɬɧɨɫɹɬ ɧɟ ɤ ɫɟɬɟɜɨɦɭ 

ɭɪɨɜɧɸ, ɚ ɤ ɤɚɧɚɥɶɧɨɦɭ ɭɪɨɜɧɸ. 
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ɉɪɢɦɟɪɚɦɢ ɩɪɨɬɨɤɨɥɨɜ ɫɟɬɟɜɨɝɨ ɭɪɨɜɧɹ ɹɜɥɹɸɬɫɹ ɩɪɨɬɨɤɨɥ 

ɦɟɠɫɟɬɟɜɨɝɨ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ IP ɫɬɟɤɚ ɌɋɊ /IP ɢ ɩɪɨɬɨɤɨɥ ɦɟɠɫɟɬɟɜɨɝɨ 

ɨɛɦɟɧɚ ɩɚɤɟɬɚɦɢ IPX ɫɬɟɤɚ Novell. 

Ɍɪɚɧɫɩɨɪɬɧɵɣ ɭɪɨɜɟɧɶ 

ɇɚ ɩɭɬɢ ɨɬ ɨɬɩɪɚɜɢɬɟɥɹ ɤ ɩɨɥɭɱɚɬɟɥɸ ɩɚɤɟɬɵ ɦɨɝɭɬ ɛɵɬɶ ɢɫɤɚɠɟɧɵ 

ɢɥɢ ɭɬɟɪɹɧɵ. ɏɨɬɹ ɧɟɤɨɬɨɪɵɟ ɩɪɢɥɨɠɟɧɢɹ ɢɦɟɸɬ ɫɨɛɫɬɜɟɧɧɵɟ ɫɪɟɞɫɬɜɚ 

ɨɛɪɚɛɨɬɤɢ ɨɲɢɛɨɤ, ɫɭɳɟɫɬɜɭɸɬ ɢ ɬɚɤɢɟ, ɤɨɬɨɪɵɟ ɩɪɟɞɩɨɱɢɬɚɸɬ ɫɪɚɡɭ ɢɦɟɬɶ 

ɞɟɥɨ ɫ ɧɚɞɟɠɧɵɦ ɫɨɟɞɢɧɟɧɢɟɦ. Ɍɪɚɧɫɩɨɪɬɧɵɣ ɭɪɨɜɟɧɶ (Transport layer) 

ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɪɢɥɨɠɟɧɢɹɦ ɢɥɢ ɜɟɪɯɧɢɦ ɭɪɨɜɧɹɦ ɫɬɟɤɚ - ɩɪɢɤɥɚɞɧɨɦɭ ɢ 

ɫɟɚɧɫɨɜɨɦɭ - ɩɟɪɟɞɚɱɭ ɞɚɧɧɵɯ ɫ ɬɨɣ ɫɬɟɩɟɧɶɸ ɧɚɞɟɠɧɨɫɬɢ, ɤɨɬɨɪɚɹ ɢɦ 

ɬɪɟɛɭɟɬɫɹ. Ɇɨɞɟɥɶ OSI ɨɩɪɟɞɟɥɹɟɬ ɩɹɬɶ ɤɥɚɫɫɨɜ ɫɟɪɜɢɫɚ, ɩɪɟɞɨɫɬɚɜɥɹɟɦɵɯ 

ɬɪɚɧɫɩɨɪɬɧɵɦ ɭɪɨɜɧɟɦ. Эɬɢ ɜɢɞɵ ɫɟɪɜɢɫɚ ɨɬɥɢɱɚɸɬɫɹ ɤɚɱɟɫɬɜɨɦ 

ɩɪɟɞɨɫɬɚɜɥɹɟɦɵɯ ɭɫɥɭɝ: ɫɪɨɱɧɨɫɬɶɸ, ɜɨɡɦɨɠɧɨɫɬɶɸ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ 

ɩɪɟɪɜɚɧɧɨɣ ɫɜɹɡɢ, ɧɚɥɢɱɢɟɦ ɫɪɟɞɫɬɜ ɦɭɥɶɬɢɩɥɟɤɫɢɪɨɜɚɧɢɹ ɧɟɫɤɨɥɶɤɢɯ 

ɫɨɟɞɢɧɟɧɢɣ ɦɟɠɞɭ ɪɚɡɥɢɱɧɵɦɢ ɩɪɢɤɥɚɞɧɵɦɢ ɩɪɨɬɨɤɨɥɚɦɢ ɱɟɪɟɡ ɨɛɳɢɣ 

ɬɪɚɧɫɩɨɪɬɧɵɣ ɩɪɨɬɨɤɨɥ, ɚ ɝɥɚɜɧɨɟ - ɫɩɨɫɨɛɧɨɫɬɶɸ ɤ ɨɛɧɚɪɭɠɟɧɢɸ ɢ 

ɢɫɩɪɚɜɥɟɧɢɸ ɨɲɢɛɨɤ ɩɟɪɟɞɚɱɢ, ɬɚɤɢɯ ɤɚɤ ɢɫɤɚɠɟɧɢɟ, ɩɨɬɟɪɹ ɢ ɞɭɛɥɢɪɨɜɚɧɢɟ 

ɩɚɤɟɬɨɜ [5]. 

ȼɵɛɨɪ ɤɥɚɫɫɚ ɫɟɪɜɢɫɚ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɭɪɨɜɧɹ ɨɩɪɟɞɟɥɹɟɬɫɹ, ɫ ɨɞɧɨɣ 

ɫɬɨɪɨɧɵ, ɬɟɦ, ɜ ɤɚɤɨɣ ɫɬɟɩɟɧɢ ɡɚɞɚɱɚ ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɞɟɠɧɨɫɬɢ ɪɟɲɚɟɬɫɹ 

ɫɚɦɢɦɢ ɩɪɢɥɨɠɟɧɢɹɦɢ ɢ ɩɪɨɬɨɤɨɥɚɦɢ ɛɨɥɟɟ ɜɵɫɨɤɢɯ, ɱɟɦ ɬɪɚɧɫɩɨɪɬɧɵɣ, 

ɭɪɨɜɧɟɣ, ɚ ɫ ɞɪɭɝɨɣ ɫɬɨɪɨɧɵ, ɷɬɨɬ ɜɵɛɨɪ ɡɚɜɢɫɢɬ ɨɬ ɬɨɝɨ, ɧɚɫɤɨɥɶɤɨ 

ɧɚɞɟɠɧɨɣ ɹɜɥɹɟɬɫɹ ɫɢɫɬɟɦɚ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɞɚɧɧɵɯ ɜ ɫɟɬɢ, ɨɛɟɫɩɟɱɢɜɚɟɦɚɹ 

ɭɪɨɜɧɹɦɢ, ɪɚɫɩɨɥɨɠɟɧɧɵɦɢ ɧɢɠɟ ɬɪɚɧɫɩɨɪɬɧɨɝɨ - ɫɟɬɟɜɵɦ, ɤɚɧɚɥɶɧɵɦ ɢ 

ɮɢɡɢɱɟɫɤɢɦ. Ɍɚɤ, ɧɚɩɪɢɦɟɪ, ɟɫɥɢ ɤɚɱɟɫɬɜɨ ɤɚɧɚɥɨɜ ɩɟɪɟɞɚɱɢ ɫɜɹɡɢ ɨɱɟɧɶ 

ɜɵɫɨɤɨɟ ɢ ɜɟɪɨɹɬɧɨɫɬɶ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɨɲɢɛɨɤ, ɧɟ ɨɛɧɚɪɭɠɟɧɧɵɯ 

ɩɪɨɬɨɤɨɥɚɦɢ ɛɨɥɟɟ ɧɢɡɤɢɯ ɭɪɨɜɧɟɣ, ɧɟɜɟɥɢɤɚ, ɬɨ ɪɚɡɭɦɧɨ ɜɨɫɩɨɥɶɡɨɜɚɬɶɫɹ 

ɨɞɧɢɦ ɢɡ ɨɛɥɟɝɱɟɧɧɵɯ ɫɟɪɜɢɫɨɜ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɭɪɨɜɧɹ, ɧɟ ɨɛɪɟɦɟɧɟɧɧɵɯ 

ɦɧɨɝɨɱɢɫɥɟɧɧɵɦɢ ɩɪɨɜɟɪɤɚɦɢ, ɤɜɢɬɢɪɨɜɚɧɢɟɦ ɢ ɞɪɭɝɢɦɢ ɩɪɢɟɦɚɦɢ 

ɩɨɜɵɲɟɧɢɹ ɧɚɞɟɠɧɨɫɬɢ. ȿɫɥɢ ɠɟ ɬɪɚɧɫɩɨɪɬɧɵɟ ɫɪɟɞɫɬɜɚ ɧɢɠɧɢɯ ɭɪɨɜɧɟɣ 
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ɢɡɧɚɱɚɥɶɧɨ ɧɟɧɚɞɟɠɧɵ, ɬɨ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɨɛɪɚɬɢɬɶɫɹ ɤ ɧɚɢɛɨɥɟɟ ɪɚɡɜɢɬɨɦɭ 

ɫɟɪɜɢɫɭ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɭɪɨɜɧɹ, ɤɨɬɨɪɵɣ ɪɚɛɨɬɚɟɬ, ɢɫɩɨɥɶɡɭɹ ɦɚɤɫɢɦɭɦ 

ɫɪɟɞɫɬɜ ɞɥɹ ɨɛɧɚɪɭɠɟɧɢɹ ɢ ɭɫɬɪɚɧɟɧɢɹ ɨɲɢɛɨɤ, ɜɤɥɸɱɚɹ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɟ 

ɭɫɬɚɧɨɜɥɟɧɢɟ ɥɨɝɢɱɟɫɤɨɝɨ ɫɨɟɞɢɧɟɧɢɹ, ɤɨɧɬɪɨɥɶ ɞɨɫɬɚɜɤɢ ɫɨɨɛɳɟɧɢɣ ɩɨ 

ɤɨɧɬɪɨɥɶɧɵɦ ɫɭɦɦɚɦ ɰɢɤɥɢɱɟɫɤɨɣ ɧɭɦɟɪɚɰɢɢ ɩɚɤɟɬɨɜ, ɭɫɬɚɧɨɜɥɟɧɢɟ ɬɚɣɦ-

ɚɭɬɨɜ ɞɨɫɬɚɜɤɢ ɢ ɬ. ɩ. 

ɉɪɨɬɨɤɨɥɵ ɧɢɠɧɢɯ ɱɟɬɵɪɟɯ ɭɪɨɜɧɟɣ ɨɛɨɛɳɟɧɧɨ ɧɚɡɵɜɚɸɬ ɫɟɬɟɜɵɦ 

ɬɪɚɧɫɩɨɪɬɨɦ ɢɥɢ ɬɪɚɧɫɩɨɪɬɧɨɣ ɩɨɞɫɢɫɬɟɦɨɣ, ɬɚɤ ɤɚɤ ɨɧɢ ɩɨɥɧɨɫɬɶɸ ɪɟɲɚɸɬ 

ɡɚɞɚɱɭ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɫɨɨɛɳɟɧɢɣ ɫ ɡɚɞɚɧɧɵɦ ɭɪɨɜɧɟɦ ɤɚɱɟɫɬɜɚ ɜ 

ɫɨɫɬɚɜɧɵɯ ɫɟɬɹɯ ɫ ɩɪɨɢɡɜɨɥɶɧɨɣ ɬɨɩɨɥɨɝɢɟɣ ɢ ɪɚɡɥɢɱɧɵɦɢ ɬɟɯɧɨɥɨɝɢɹɦɢ. 

Ɉɫɬɚɜɲɢɟɫɹ ɬɪɢ ɜɟɪɯɧɢɯ ɭɪɨɜɧɹ ɪɟɲɚɸɬ ɡɚɞɚɱɢ ɩɪɟɞɨɫɬɚɜɥɟɧɢɹ ɩɪɢɤɥɚɞɧɵɯ 

ɫɟɪɜɢɫɨɜ ɧɚ ɨɫɧɨɜɚɧɢɢ ɢɦɟɸɳɟɣɫɹ ɬɪɚɧɫɩɨɪɬɧɨɣ ɩɨɞɫɢɫɬɟɦɵ. 

ɋɟɚɧɫɨɜɵɣ ɭɪɨɜɟɧɶ 

ɋɟɚɧɫɨɜɵɣ ɭɪɨɜɟɧɶ (Session layer) ɨɛɟɫɩɟɱɢɜɚɟɬ ɭɩɪɚɜɥɟɧɢɟ 

ɜɡɚɢɦɨɞɟɣɫɬɜɢɟɦ ɫɬɚɧɰɢɣ ɜ ɫɟɬɢ: ɮɢɤɫɢɪɭɟɬ, ɤɚɤɚɹ ɢɡ ɫɬɨɪɨɧ ɹɜɥɹɟɬɫɹ 

ɚɤɬɢɜɧɨɣ ɜ ɧɚɫɬɨɹɳɢɣ ɦɨɦɟɧɬ, ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɫɪɟɞɫɬɜɚ ɫɢɧɯɪɨɧɢɡɚɰɢɢ. 

ɉɨɫɥɟɞɧɢɟ ɩɨɡɜɨɥɹɸɬ ɜɫɬɚɜɥɹɬɶ ɤɨɧɬɪɨɥɶɧɵɟ ɬɨɱɤɢ ɜ ɞɥɢɧɧɵɟ ɩɟɪɟɞɚɱɢ, 

ɱɬɨɛɵ ɜ ɫɥɭɱɚɟ ɨɬɤɚɡɚ ɦɨɠɧɨ ɛɵɥɨ ɜɟɪɧɭɬɶɫɹ ɧɚɡɚɞ ɤ ɩɨɫɥɟɞɧɟɣ ɤɨɧɬɪɨɥɶɧɨɣ 

ɬɨɱɤɟ, ɚ ɧɟ ɧɚɱɢɧɚɬɶ ɜɫɟ ɫ ɧɚɱɚɥɚ. ɇɚ ɩɪɚɤɬɢɤɟ ɧɟɦɧɨɝɢɟ ɩɪɢɥɨɠɟɧɢɹ 

ɢɫɩɨɥɶɡɭɸɬ ɫɟɚɧɫɨɜɵɣ ɭɪɨɜɟɧɶ, ɢ ɨɧ ɪɟɞɤɨ ɪɟɚɥɢɡɭɟɬɫɹ ɜ ɜɢɞɟ ɨɬɞɟɥɶɧɵɯ 

ɩɪɨɬɨɤɨɥɨɜ, ɯɨɬɹ ɮɭɧɤɰɢɢ ɷɬɨɝɨ ɭɪɨɜɧɹ ɱɚɫɬɨ ɨɛɴɟɞɢɧɹɸɬ ɫ ɮɭɧɤɰɢɹɦɢ 

ɩɪɢɤɥɚɞɧɨɝɨ ɭɪɨɜɧɹ ɢ ɪɟɚɥɢɡɭɸɬ ɜ ɨɞɧɨɦ ɩɪɨɬɨɤɨɥɟ [5]. 

ɉɪɟɞɫɬɚɜɢɬɟɥɶɧɵɣ ɭɪɨɜɟɧɶ 

ɉɪɟɞɫɬɚɜɢɬɟɥɶɧɵɣ ɭɪɨɜɟɧɶ (Presentation layer) ɢɦɟɟɬ ɞɟɥɨ ɫ ɮɨɪɦɨɣ 

ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɩɟɪɟɞɚɜɚɟɦɨɣ ɩɨ ɫɟɬɢ ɢɧɮɨɪɦɚɰɢɢ, ɧɟ ɦɟɧɹɹ ɩɪɢ ɷɬɨɦ ɟɟ 

ɫɨɞɟɪɠɚɧɢɹ. Ɂɚ ɫɱɟɬ ɭɪɨɜɧɹ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɢɧɮɨɪɦɚɰɢɹ, ɩɟɪɟɞɚɜɚɟɦɚɹ 

ɩɪɢɤɥɚɞɧɵɦ ɭɪɨɜɧɟɦ ɨɞɧɨɣ ɫɢɫɬɟɦɵ, ɜɫɟɝɞɚ ɩɨɧɹɬɧɚ ɩɪɢɤɥɚɞɧɨɦɭ ɭɪɨɜɧɸ 

ɞɪɭɝɨɣ ɫɢɫɬɟɦɵ. ɋ ɩɨɦɨɳɶɸ ɫɪɟɞɫɬɜ ɞɚɧɧɨɝɨ ɭɪɨɜɧɹ ɩɪɨɬɨɤɨɥɵ ɩɪɢɤɥɚɞɧɵɯ 

ɭɪɨɜɧɟɣ ɦɨɝɭɬ ɩɪɟɨɞɨɥɟɬɶ ɫɢɧɬɚɤɫɢɱɟɫɤɢɟ ɪɚɡɥɢɱɢɹ ɜ ɩɪɟɞɫɬɚɜɥɟɧɢɢ ɞɚɧɧɵɯ 

ɢɥɢ ɠɟ ɪɚɡɥɢɱɢɹ ɜ ɤɨɞɚɯ ɫɢɦɜɨɥɨɜ, ɧɚɩɪɢɦɟɪ, ɤɨɞɨɜ ASCII ɢ EBCDIC. ɇɚ 
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ɷɬɨɦ ɭɪɨɜɧɟ ɦɨɠɟɬ ɜɵɩɨɥɧɹɬɶɫɹ ɲɢɮɪɨɜɚɧɢɟ ɢ ɞɟɲɢɮɪɨɜɚɧɢɟ ɞɚɧɧɵɯ, 

ɛɥɚɝɨɞɚɪɹ ɤɨɬɨɪɵɦ ɫɟɤɪɟɬɧɨɫɬɶ ɨɛɦɟɧɚ ɞɚɧɧɵɦɢ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɫɪɚɡɭ ɞɥɹ 

ɜɫɟɯ ɩɪɢɤɥɚɞɧɵɯ ɫɥɭɠɛ. ɉɪɢɦɟɪɨɦ ɬɚɤɨɝɨ ɩɪɨɬɨɤɨɥɚ ɹɜɥɹɟɬɫɹ ɩɪɨɬɨɤɨɥ 

Secure Socket Layer (SSL), ɤɨɬɨɪɵɣ ɨɛɟɫɩɟɱɢɜɚɟɬ ɫɟɤɪɟɬɧɵɣ ɨɛɦɟɧ 

ɫɨɨɛɳɟɧɢɹɦɢ ɞɥɹ ɩɪɨɬɨɤɨɥɨɜ ɩɪɢɤɥɚɞɧɨɝɨ ɭɪɨɜɧɹ ɫɬɟɤɚ TCP/IP. 

ɉɪɢɤɥɚɞɧɨɣ ɭɪɨɜɟɧɶ 

ɉɪɢɤɥɚɞɧɨɣ ɭɪɨɜɟɧɶ (Application layer) - ɷɬɨ ɩɪɨɫɬɨ ɧɚɛɨɪ 

ɪɚɡɧɨɨɛɪɚɡɧɵɯ ɩɪɨɬɨɤɨɥɨɜ, ɫ ɩɨɦɨɳɶɸ ɤɨɬɨɪɵɯ ɩɨɥɶɡɨɜɚɬɟɥɢ ɫɟɬɢ ɩɨɥɭɱɚɸɬ 

ɞɨɫɬɭɩ ɤ ɪɚɡɞɟɥɹɟɦɵɦ ɪɟɫɭɪɫɚɦ, ɬɚɤɢɦ ɤɚɤ ɮɚɣɥɵ, ɩɪɢɧɬɟɪɵ ɢɥɢ 

ɝɢɩɟɪɬɟɤɫɬɨɜɵɟ web-ɫɬɪɚɧɢɰɵ ɢ ɬ.ɞ. ȿɞɢɧɢɰɚ ɞɚɧɧɵɯ, ɤɨɬɨɪɨɣ ɨɩɟɪɢɪɭɟɬ 

ɩɪɢɤɥɚɞɧɨɣ ɭɪɨɜɟɧɶ, ɧɚɡɵɜɚɟɬɫɹ ɫɨɨɛɳɟɧɢɟɦ (message). 

ɋɟɬɟɡɚɜɢɫɢɦɵɟ ɢ ɫɟɬɟɧɟɡɚɜɢɫɢɦɵɟ ɭɪɨɜɧɢ 

Ɏɭɧɤɰɢɢ ɜɫɟɯ ɭɪɨɜɧɟɣ ɦɨɞɟɥɢ OSI ɦɨɝɭɬ ɛɵɬɶ ɨɬɧɟɫɟɧɵ ɤ ɨɞɧɨɣ ɢɡ 

ɞɜɭɯ ɝɪɭɩɩ: ɥɢɛɨ ɤ ɮɭɧɤɰɢɹɦ, ɡɚɜɢɫɹɳɢɦ ɨɬ ɤɨɧɤɪɟɬɧɨɣ ɬɟɯɧɢɱɟɫɤɨɣ 

ɪɟɚɥɢɡɚɰɢɢ ɫɟɬɢ, ɥɢɛɨ ɤ ɮɭɧɤɰɢɹɦ, ɨɪɢɟɧɬɢɪɨɜɚɧɧɵɦ ɧɚ ɪɚɛɨɬɭ ɫ 

ɩɪɢɥɨɠɟɧɢɹɦɢ. 

Ɍɪɢ ɧɢɠɧɢɯ ɭɪɨɜɧɹ - ɮɢɡɢɱɟɫɤɢɣ, ɤɚɧɚɥɶɧɵɣ ɢ ɫɟɬɟɜɨɣ - ɹɜɥɹɸɬɫɹ 

ɫɟɬɟɡɚɜɢɫɢɦɵɦɢ, ɬ. ɟ. ɩɪɨɬɨɤɨɥɵ ɷɬɢɯ ɭɪɨɜɧɟɣ ɬɟɫɧɨ ɫɜɹɡɚɧɵ ɫ ɬɟɯɧɢɱɟɫɤɨɣ 

ɪɟɚɥɢɡɚɰɢɟɣ ɫɟɬɢ ɢ ɢɫɩɨɥɶɡɭɟɦɵɦ ɤɨɦɦɭɧɢɤɚɰɢɨɧɧɵɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ. 

ɇɚɩɪɢɦɟɪ, ɩɟɪɟɯɨɞ ɧɚ ɨɛɨɪɭɞɨɜɚɧɢɟ FDDI ɨɡɧɚɱɚɟɬ ɩɨɥɧɭɸ ɫɦɟɧɭ 

ɩɪɨɬɨɤɨɥɨɜ ɮɢɡɢɱɟɫɤɨɝɨ ɢ ɤɚɧɚɥɶɧɨɝɨ ɭɪɨɜɧɟɣ ɜɨ ɜɫɟɯ ɭɡɥɚɯ ɫɟɬɢ. 

Ɍɪɢ ɜɟɪɯɧɢɯ ɭɪɨɜɧɹ - ɩɪɢɤɥɚɞɧɨɣ, ɩɪɟɞɫɬɚɜɢɬɟɥɶɧɵɣ ɢ ɫɟɚɧɫɨɜɵɣ - 

ɨɪɢɟɧɬɢɪɨɜɚɧɵ ɧɚ ɩɪɢɥɨɠɟɧɢɹ ɢ ɦɚɥɨ ɡɚɜɢɫɹɬ ɨɬ ɬɟɯɧɢɱɟɫɤɢɯ ɨɫɨɛɟɧɧɨɫɬɟɣ 

ɩɨɫɬɪɨɟɧɢɹ ɫɟɬɢ. ɇɚ ɩɪɨɬɨɤɨɥɵ ɷɬɢɯ ɭɪɨɜɧɟɣ ɧɟ ɜɥɢɹɸɬ ɤɚɤɢɟ ɛɵ ɬɨ ɧɢ ɛɵɥɨ 

ɢɡɦɟɧɟɧɢɹ ɜ ɬɨɩɨɥɨɝɢɢ ɫɟɬɢ: ɡɚɦɟɧɚ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢɥɢ ɩɟɪɟɯɨɞ ɧɚ ɞɪɭɝɭɸ 

ɫɟɬɟɜɭɸ ɬɟɯɧɨɥɨɝɢɸ.  

Ɍɪɚɧɫɩɨɪɬɧɵɣ ɭɪɨɜɟɧɶ ɹɜɥɹɟɬɫɹ ɩɪɨɦɟɠɭɬɨɱɧɵɦ, ɨɧ ɫɤɪɵɜɚɟɬ ɞɟɬɚɥɢ 

ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɧɢɠɧɢɯ ɭɪɨɜɧɟɣ ɨɬ ɜɟɪɯɧɢɯ. Эɬɨ ɩɨɡɜɨɥɹɟɬ 

ɪɚɡɪɚɛɚɬɵɜɚɬɶ ɩɪɢɥɨɠɟɧɢɹ, ɧɟ ɡɚɜɢɫɹɳɢɟ ɨɬ ɬɟɯɧɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ 
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ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɩɪɢɥɨɠɟɧɢɣ.  

 

5.2. ɋɬɟɤ ɩɪɨɬɨɤɨɥɨɜ TCP/IP 

TCP/IP - ɫɨɛɢɪɚɬɟɥɶɧɨɟ ɧɚɡɜɚɧɢɟ ɞɥɹ ɧɚɛɨɪɚ (ɫɬɟɤɚ) ɫɟɬɟɜɵɯ ɩɪɨɬɨɤɨɥɨɜ 

ɪɚɡɧɵɯ ɭɪɨɜɧɟɣ, ɢɫɩɨɥɶɡɭɟɦɵɯ ɜ Iernet. Ɉɫɨɛɟɧɧɨɫɬɢ TCP/IP:  

 ɨɬɤɪɵɬɵɟ ɫɬɚɧɞɚɪɬɵ ɩɪɨɬɨɤɨɥɨɜ, ɪɚɡɪɚɛɚɬɵɜɚɟɦɵɟ ɧɟɡɚɜɢɫɢɦɨ ɨɬ 

ɩɪɨɝɪɚɦɦɧɨɝɨ ɢ ɚɩɩɚɪɚɬɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ;  

 ɧɟɡɚɜɢɫɢɦɨɫɬɶ ɨɬ ɮɢɡɢɱɟɫɤɨɣ ɫɪɟɞɵ ɩɟɪɟɞɚɱɢ;  

 ɫɢɫɬɟɦɚ ɭɧɢɤɚɥɶɧɨɣ ɚɞɪɟɫɚɰɢɢ;  

 ɫɬɚɧɞɚɪɬɢɡɨɜɚɧɧɵɟ ɩɪɨɬɨɤɨɥɵ ɜɵɫɨɤɨɝɨ ɭɪɨɜɧɹ ɞɥɹ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɯ 

ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɯ ɫɟɪɜɢɫɨɜ.  

 

 
 

Ɋɢɫ. 5.2. ɋɬɟɤ ɩɪɨɬɨɤɨɥɨɜ TCP/IP 

 

 ɋɬɟɤ ɩɪɨɬɨɤɨɥɨɜ TCP/IP (ɪɢɫ. 5.2) ɞɟɥɢɬɫɹ ɧɚ 4 ɭɪɨɜɧɹ: ɩɪɢɤɥɚɞɧɨɣ 

(application), ɬɪɚɧɫɩɨɪɬɧɵɣ (transport), ɦɟɠɫɟɬɟɜɨɣ (internet) ɢ ɭɪɨɜɟɧɶ 

ɞɨɫɬɭɩɚ ɤ ɫɪɟɞɟ ɩɟɪɟɞɚɱɢ (network access). Ɍɟɪɦɢɧɵ, ɩɪɢɦɟɧɹɟɦɵɟ ɞɥɹ 

ɨɛɨɡɧɚɱɟɧɢɹ ɛɥɨɤɚ ɩɟɪɟɞɚɜɚɟɦɵɯ ɞɚɧɧɵɯ, ɪɚɡɥɢɱɧɵ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ 

ɪɚɡɧɵɯ ɩɪɨɬɨɤɨɥɨɜ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɭɪɨɜɧɹ - TCP ɢ UDP, ɩɨɷɬɨɦɭ ɧɚ ɪɢɫ.5.2 



 

 73 

ɢɡɨɛɪɚɠɟɧɨ ɞɜɚ ɫɬɟɤɚ. Ʉɚɤ ɢ ɜ ɦɨɞɟɥɢ OSI, ɞɚɧɧɵɟ ɛɨɥɟɟ ɜɟɪɯɧɢɯ ɭɪɨɜɧɟɣ 

ɢɧɤɚɩɫɭɥɢɪɭɸɬɫɹ ɜ ɩɚɤɟɬɵ ɧɢɠɧɢɯ ɭɪɨɜɧɟɣ (ɪɢɫ. 5.3). 

 

 

Ɋɢɫ. 5.3. ɉɪɢɦɟɪ ɢɧɤɚɩɫɭɥɹɰɢɢ ɩɚɤɟɬɨɜ ɜ ɫɬɟɤɟ TCP/IP 

 

ɉɪɢɦɟɪɧɨɟ ɫɨɨɬɧɨɲɟɧɢɟ ɭɪɨɜɧɟɣ ɫɬɟɤɨɜ OSI ɢ TCP/IP ɩɨɤɚɡɚɧɨ 

ɧɚ ɪɢɫ. 5.4. 

 

Ɋɢɫ. 5.4. ɋɨɨɬɧɨɲɟɧɢɟ ɭɪɨɜɧɟɣ ɫɬɟɤɨɜ OSI ɢ TCP/IP 

ɇɢɠɟ ɤɪɚɬɤɨ ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɮɭɧɤɰɢɢ ɤɚɠɞɨɝɨ: 

ɉɪɢɤɥɚɞɧɨɣ ɭɪɨɜɟɧɶ (ɭɪɨɜɟɧɶ ɩɪɢɥɨɠɟɧɢɣ) 

ɉɪɢɥɨɠɟɧɢɹ, ɪɚɛɨɬɚɸɳɢɟ ɫɨ ɫɬɟɤɨɦ TCP/IP, ɦɨɝɭɬ ɬɚɤɠɟ ɜɵɩɨɥɧɹɬɶ 

ɮɭɧɤɰɢɢ ɭɪɨɜɧɟɣ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɢ ɱɚɫɬɢɱɧɨ ɫɟɚɧɫɨɜɨɝɨ ɦɨɞɟɥɢ OSI; 
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ɧɚɩɪɢɦɟɪ, ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ ɞɚɧɧɵɯ ɤ ɜɧɟɲɧɟɦɭ ɩɪɟɞɫɬɚɜɥɟɧɢɸ, ɝɪɭɩɩɢɪɨɜɤɚ 

ɞɚɧɧɵɯ ɞɥɹ ɩɟɪɟɞɚɱɢ ɢ ɬ.ɩ. 

ɉɪɢɦɟɪɚɦɢ ɩɪɢɥɨɠɟɧɢɣ ɹɜɥɹɸɬɫɹ HTTP-ɫɟɪɜɟɪɵ ɢ ɤɥɢɟɧɬɵ (WWW-

ɛɪɚɭɡɟɪɵ), ɩɪɨɝɪɚɦɦɵ ɪɚɛɨɬɵ ɫ ɷɥɟɤɬɪɨɧɧɨɣ ɩɨɱɬɨɣ.  

Ⱦɥɹ ɩɟɪɟɫɵɥɤɢ ɞɚɧɧɵɯ ɞɪɭɝɨɦɭ ɩɪɢɥɨɠɟɧɢɸ ɩɪɢɥɨɠɟɧɢɟ ɨɛɪɚɳɚɟɬɫɹ ɤ 

ɬɨɦɭ ɢɥɢ ɢɧɨɦɭ ɦɨɞɭɥɸ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɭɪɨɜɧɹ.  

Ɍɪɚɧɫɩɨɪɬɧɵɣ ɭɪɨɜɟɧɶ  

ɉɪɨɬɨɤɨɥɵ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɭɪɨɜɧɹ ɨɛɟɫɩɟɱɢɜɚɸɬ ɩɪɨɡɪɚɱɧɭɸ (ɫɤɜɨɡɧɭɸ) 

ɞɨɫɬɚɜɤɭ ɞɚɧɧɵɯ (end-to-end delivery service) ɦɟɠɞɭ ɞɜɭɦɹ ɩɪɢɤɥɚɞɧɵɦɢ 

ɩɪɨɰɟɫɫɚɦɢ. ɉɪɨɰɟɫɫ, ɩɨɥɭɱɚɸɳɢɣ ɢɥɢ ɨɬɩɪɚɜɥɹɸɳɢɣ ɞɚɧɧɵɟ ɫ ɩɨɦɨɳɶɸ 

ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɭɪɨɜɧɹ, ɢɞɟɧɬɢɮɢɰɢɪɭɟɬɫɹ ɧɚ ɷɬɨɦ ɭɪɨɜɧɟ ɧɨɦɟɪɨɦ, ɤɨɬɨɪɵɣ 

ɧɚɡɵɜɚɟɬɫɹ ɧɨɦɟɪɨɦ ɩɨɪɬɚ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɪɨɥɶ ɚɞɪɟɫɚ ɨɬɩɪɚɜɢɬɟɥɹ ɢ 

ɩɨɥɭɱɚɬɟɥɹ ɧɚ ɬɪɚɧɫɩɨɪɬɧɨɦ ɭɪɨɜɧɟ ɜɵɩɨɥɧɹɟɬ ɧɨɦɟɪ ɩɨɪɬɚ (ɢɥɢ ɩɪɨɳɟ - 

ɩɨɪɬ).  

Ⱥɧɚɥɢɡɢɪɭɹ ɡɚɝɨɥɨɜɨɤ ɫɜɨɟɝɨ ɩɚɤɟɬɚ, ɩɨɥɭɱɟɧɧɨɝɨ ɨɬ ɦɟɠɫɟɬɟɜɨɝɨ 

ɭɪɨɜɧɹ, ɬɪɚɧɫɩɨɪɬɧɵɣ ɦɨɞɭɥɶ ɨɩɪɟɞɟɥɹɟɬ ɩɨ ɧɨɦɟɪɭ ɩɨɪɬɚ ɩɨɥɭɱɚɬɟɥɹ, 

ɤɚɤɨɦɭ ɢɡ ɩɪɢɤɥɚɞɧɵɯ ɩɪɨɰɟɫɫɨɜ ɧɚɩɪɚɜɥɟɧɵ ɞɚɧɧɵɟ, ɢ ɩɟɪɟɞɚɟɬ ɷɬɢ ɞɚɧɧɵɟ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦɭ ɩɪɢɤɥɚɞɧɨɦɭ ɩɪɨɰɟɫɫɭ (ɜɨɡɦɨɠɧɨ, ɩɨɫɥɟ ɩɪɨɜɟɪɤɢ ɢɯ ɧɚ 

ɧɚɥɢɱɢɟ ɨɲɢɛɨɤ ɢ ɬ.ɩ.). ɇɨɦɟɪɚ ɩɨɪɬɨɜ ɩɨɥɭɱɚɬɟɥɹ ɢ ɨɬɩɪɚɜɢɬɟɥɹ 

ɡɚɩɢɫɵɜɚɸɬɫɹ ɜ ɡɚɝɨɥɨɜɨɤ ɬɪɚɧɫɩɨɪɬɧɵɦ ɦɨɞɭɥɟɦ, ɨɬɩɪɚɜɥɹɸɳɢɦ ɞɚɧɧɵɟ; 

ɡɚɝɨɥɨɜɨɤ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɭɪɨɜɧɹ ɫɨɞɟɪɠɢɬ ɬɚɤɠɟ ɢ ɞɪɭɝɭɸ ɫɥɭɠɟɛɧɭɸ 

ɢɧɮɨɪɦɚɰɢɸ; ɮɨɪɦɚɬ ɡɚɝɨɥɨɜɤɚ ɡɚɜɢɫɢɬ ɨɬ ɢɫɩɨɥɶɡɭɟɦɨɝɨ ɬɪɚɧɫɩɨɪɬɧɨɝɨ 

ɩɪɨɬɨɤɨɥɚ.  

ɇɚ ɬɪɚɧɫɩɨɪɬɧɨɦ ɭɪɨɜɧɟ ɪɚɛɨɬɚɸɬ ɞɜɚ ɨɫɧɨɜɧɵɯ ɩɪɨɬɨɤɨɥɚ: UDP ɢ TCP.  

Ɇɟɠɫɟɬɟɜɨɣ ɭɪɨɜɟɧɶ 

Ɉɫɧɨɜɧɵɦ ɩɪɨɬɨɤɨɥɨɦ ɷɬɨɝɨ ɭɪɨɜɧɹ ɹɜɥɹɟɬɫɹ ɩɪɨɬɨɤɨɥ IP (Internet 

Protocol).  

ɉɪɨɬɨɤɨɥ IP ɞɨɫɬɚɜɥɹɟɬ ɛɥɨɤɢ ɞɚɧɧɵɯ, ɧɚɡɵɜɚɟɦɵɟ ɞɟɣɬɚɝɪɚɦɦɚɦɢ, ɨɬ 

ɨɞɧɨɝɨ IP-ɚɞɪɟɫɚ ɤ ɞɪɭɝɨɦɭ. IP-ɚɞɪɟɫ ɹɜɥɹɟɬɫɹ ɭɧɢɤɚɥɶɧɵɦ 32-ɛɢɬɧɵɦ 

ɢɞɟɧɬɢɮɢɤɚɬɨɪɨɦ ɤɨɦɩɶɸɬɟɪɚ (ɬɨɱɧɟɟ, ɟɝɨ ɫɟɬɟɜɨɝɨ ɢɧɬɟɪɮɟɣɫɚ). Ⱦɚɧɧɵɟ ɞɥɹ 
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ɞɟɣɬɚɝɪɚɦɦɵ ɩɟɪɟɞɚɸɬɫɹ IP-ɦɨɞɭɥɸ ɬɪɚɧɫɩɨɪɬɧɵɦ ɭɪɨɜɧɟɦ. IP-ɦɨɞɭɥɶ 

ɩɪɟɞɜɚɪɹɟɬ ɷɬɢ ɞɚɧɧɵɟ ɡɚɝɨɥɨɜɤɨɦ, ɫɨɞɟɪɠɚɳɢɦ IP-ɚɞɪɟɫɚ ɨɬɩɪɚɜɢɬɟɥɹ ɢ 

ɩɨɥɭɱɚɬɟɥɹ ɢ ɞɪɭɝɭɸ ɫɥɭɠɟɛɧɭɸ ɢɧɮɨɪɦɚɰɢɸ, ɢ ɫɮɨɪɦɢɪɨɜɚɧɧɚɹ ɬɚɤɢɦ 

ɨɛɪɚɡɨɦ ɞɟɣɬɚɝɪɚɦɦɚ ɩɟɪɟɞɚɟɬɫɹ ɧɚ ɭɪɨɜɟɧɶ ɞɨɫɬɭɩɚ ɤ ɫɪɟɞɟ ɩɟɪɟɞɚɱɢ 

(ɧɚɩɪɢɦɟɪ, ɨɞɧɨɦɭ ɢɡ ɮɢɡɢɱɟɫɤɢɯ ɢɧɬɟɪɮɟɣɫɨɜ) ɞɥɹ ɨɬɩɪɚɜɤɢ ɩɨ ɤɚɧɚɥɭ 

ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ.  

ɇɟ ɜɫɟ ɤɨɦɩɶɸɬɟɪɵ ɦɨɝɭɬ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɫɜɹɡɚɬɶɫɹ ɞɪɭɝ ɫ ɞɪɭɝɨɦ; 

ɱɚɫɬɨ ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɩɟɪɟɞɚɬɶ ɞɟɣɬɚɝɪɚɦɦɭ ɩɨ ɧɚɡɧɚɱɟɧɢɸ, ɬɪɟɛɭɟɬɫɹ 

ɧɚɩɪɚɜɢɬɶ ɟɟ ɱɟɪɟɡ ɨɞɢɧ ɢɥɢ ɧɟɫɤɨɥɶɤɨ ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɤɨɦɩɶɸɬɟɪɨɜ ɩɨ 

ɬɨɦɭ ɢɥɢ ɢɧɨɦɭ ɦɚɪɲɪɭɬɭ. Ɂɚɞɚɱɚ ɨɩɪɟɞɟɥɟɧɢɹ ɦɚɪɲɪɭɬɚ ɞɥɹ ɤɚɠɞɨɣ 

ɞɟɣɬɚɝɪɚɦɦɵ ɪɟɲɚɟɬɫɹ ɩɪɨɬɨɤɨɥɨɦ IP.  

ɍɪɨɜɟɧɶ ɞɨɫɬɭɩɚ ɤ ɫɪɟɞɟ ɩɟɪɟɞɚɱɢ  

Ɏɭɧɤɰɢɢ ɷɬɨɝɨ ɭɪɨɜɧɹ:  

 ɨɬɨɛɪɚɠɟɧɢɟ IP-ɚɞɪɟɫɨɜ ɜ ɮɢɡɢɱɟɫɤɢɟ ɚɞɪɟɫɚ ɫɟɬɢ (MAC-ɚɞɪɟɫɚ, 

ɧɚɩɪɢɦɟɪ, Ethernet-ɚɞɪɟɫ ɜ ɫɥɭɱɚɟ ɫɟɬɢ Ethernet). Эɬɭ ɮɭɧɤɰɢɸ 

ɜɵɩɨɥɧɹɟɬ ɩɪɨɬɨɤɨɥ ARP (ɪɚɡɞ. 3.5);  

 ɢɧɤɚɩɫɭɥɹɰɢɹ IP-ɞɟɣɬɚɝɪɚɦɦ ɜ ɤɚɞɪɵ ɞɥɹ ɩɟɪɟɞɚɱɢ ɩɨ ɮɢɡɢɱɟɫɤɨɦɭ 

ɤɚɧɚɥɭ ɢ ɢɡɜɥɟɱɟɧɢɟ ɞɟɣɬɚɝɪɚɦɦ ɢɡ ɤɚɞɪɨɜ. ɉɪɢ ɷɬɨɦ ɧɟ ɬɪɟɛɭɟɬɫɹ 

ɤɚɤɨɝɨ-ɥɢɛɨ ɤɨɧɬɪɨɥɹ ɛɟɡɨɲɢɛɨɱɧɨɫɬɢ ɩɟɪɟɞɚɱɢ (ɯɨɬɹ ɨɧ ɦɨɠɟɬ ɢ 

ɩɪɢɫɭɬɫɬɜɨɜɚɬɶ), ɩɨɫɤɨɥɶɤɭ ɜ ɫɬɟɤɟ TCP/IP ɬɚɤɨɣ ɤɨɧɬɪɨɥɶ ɜɨɡɥɨɠɟɧ ɧɚ 

ɬɪɚɧɫɩɨɪɬɧɵɣ ɭɪɨɜɟɧɶ ɢɥɢ ɧɚ ɫɚɦɨ ɩɪɢɥɨɠɟɧɢɟ;  

 ɨɩɪɟɞɟɥɟɧɢɟ ɦɟɬɨɞɚ ɞɨɫɬɭɩɚ ɤ ɫɪɟɞɟ ɩɟɪɟɞɚɱɢ – ɬ. ɟ. ɫɩɨɫɨɛɚ, ɫ 

ɩɨɦɨɳɶɸ ɤɨɬɨɪɨɝɨ ɤɨɦɩɶɸɬɟɪ ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɫɜɨɟ ɩɪɚɜɨ ɧɚ 

ɩɪɨɢɡɜɟɞɟɧɢɟ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ;  

 ɨɩɪɟɞɟɥɟɧɢɟ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɞɚɧɧɵɯ ɜ ɮɢɡɢɱɟɫɤɨɣ ɫɪɟɞɟ;  

 ɩɟɪɟɫɵɥɤɚ ɢ ɩɪɢɟɦ ɤɚɞɪɚ.  
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6. ɉɊɈɆɕɒɅȿɇɇɕȿ ɋȿɌɂ 

6.1. HART – ɩɪɨɬɨɤɨɥ 

 

ɉɨɥɟɜɨɣ ɤɨɦɦɭɧɢɤɚɰɢɨɧɧɵɣ ɩɪɨɬɨɤɨɥ HART ɲɢɪɨɤɨ ɩɪɢɦɟɧɹɟɬɫɹ ɜ 

ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɤɚɤ ɫɬɚɧɞɚɪɬ ɞɥɹ ɰɢɮɪɨɜɨɣ ɤɨɦɦɭɧɢɤɚɰɢɢ ɫɨ "smart"-

ɩɪɢɛɨɪɚɦɢ. ɉɪɨɬɨɤɨɥ HART (Highway Addressable Remote Transducer) 

ɪɚɡɪɚɛɨɬɚɧ ɮɢɪɦɨɣ Rosemount Inc. ɜ ɫɟɪɟɞɢɧɟ 80-ɯ ɝɝ., ɪɟɚɥɢɡɭɟɬ ɢɡɜɟɫɬɧɵɣ 

ɫɬɚɧɞɚɪɬ BELL 202 FSK (Frequency Shift Keying).  

ȿɝɨ ɨɫɨɛɟɧɧɨɫɬɶ ɜ ɬɨɦ, ɱɬɨ ɨɧ ɢɫɩɨɥɶɡɭɟɬ ɞɥɹ ɩɟɪɟɞɚɱɢ ɰɢɮɪɨɜɵɯ 

ɞɚɧɧɵɯ ɧɢɡɤɨɭɪɨɜɧɟɜɭɸ ɱɚɫɬɨɬɧɭɸ ɦɨɞɭɥɹɰɢɸ, ɧɚɥɨɠɟɧɧɭɸ ɧɚ ɚɧɚɥɨɝɨɜɵɣ 

ɫɢɝɧɚɥ 4-20 mA (ɬɨɤɨɜɚɹ ɩɟɬɥɹ). Ɉɛɦɟɧ ɞɚɧɧɵɦɢ ɩɨ HART ɩɪɨɬɨɤɨɥɭ 

ɩɪɨɢɫɯɨɞɢɬ ɧɚ ɫɤɨɪɨɫɬɢ 1200 Ȼɨɞ. Эɬɚ ɟɞɢɧɢɰɚ ɧɚɡɜɚɧɚ ɜ ɱɟɫɬɶ Эɦɢɥɹ Ȼɨɞɨ 

(Jean Maurice-Emile Baudot) (1845-1903), ɮɪɚɧɰɭɡɫɤɨɝɨ ɢɧɠɟɧɟɪɚ ɩɨ 

ɬɟɥɟɝɪɚɮɢɢ, ɢɡɨɛɪɟɬɚɬɟɥɹ ɩɟɪɜɨɝɨ ɩɟɱɚɬɚɸɳɟɝɨ ɭɫɬɪɨɣɫɬɜɚ ɞɥɹ ɬɟɥɟɝɪɚɮɚ. 

ɋɯɟɦɚ, ɩɨɹɫɧɹɸɳɚɹ ɪɚɛɨɬɭ ɩɪɢɛɨɪɨɜ ɩɨ HART ɩɪɨɬɨɤɨɥɭ, ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ 

ɪɢɫ.6.1. 

Ⱦɥɹ ɩɟɪɟɞɚɱɢ ɥɨɝɢɱɟɫɤɨɣ "1" HART ɢɫɩɨɥɶɡɭɟɬ ɨɞɢɧ ɩɨɥɧɵɣ ɩɟɪɢɨɞ 

ɱɚɫɬɨɬɵ 1200 Ƚɰ, ɚ ɞɥɹ ɩɟɪɟɞɚɱɢ ɥɨɝɢɱɟɫɤɨɝɨ "0" - ɞɜɚ ɧɟɩɨɥɧɵɯ ɩɟɪɢɨɞɚ 

2200 Ƚɰ. Ʉɚɤ ɜɢɞɧɨ ɧɚ ɪɢɫ.6.1, HART ɫɨɫɬɚɜɥɹɸɳɚɹ ɧɚɤɥɚɞɵɜɚɟɬɫɹ ɧɚ 

ɬɨɤɨɜɭɸ ɩɟɬɥɸ 4-20 ɦȺ. ɉɨɫɤɨɥɶɤɭ ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɫɢɧɭɫɨɢɞɵ ɡɚ ɩɟɪɢɨɞ 

ɪɚɜɧɨ "0", ɬɨ HART ɫɢɝɧɚɥ ɧɢɤɚɤ ɧɟ ɜɥɢɹɟɬ ɧɚ ɚɧɚɥɨɝɨɜɵɣ ɫɢɝɧɚɥ 4-20 ɦȺ, 

ɤɨɬɨɪɵɣ ɩɨɷɬɨɦɭ ɬɨɠɟ ɦɨɠɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ. 

HART ɩɪɨɬɨɤɨɥ ɩɨɫɬɪɨɟɧ ɩɨ ɩɪɢɧɰɢɩɭ "ɝɥɚɜɧɵɣ - ɩɨɞɱɢɧɟɧɧɵɣ", ɬ. ɟ. 

ɩɨɥɟɜɨɟ ɭɫɬɪɨɣɫɬɜɨ ɨɬɜɟɱɚɟɬ ɩɨ ɡɚɩɪɨɫɭ ɫɢɫɬɟɦɵ. ɉɪɨɬɨɤɨɥ ɞɨɩɭɫɤɚɟɬ 

ɧɚɥɢɱɢɟ ɞɜɭɯ ɭɩɪɚɜɥɹɸɳɢɯ ɭɫɬɪɨɣɫɬɜ (ɭɩɪɚɜɥɹɸɳɚɹ ɫɢɫɬɟɦɚ ɢ 

ɤɨɦɦɭɧɢɤɚɬɨɪ). 

ɋɭɳɟɫɬɜɭɟɬ ɞɜɚ ɪɟɠɢɦɚ ɪɚɛɨɬɵ ɞɚɬɱɢɤɨɜ, ɩɨɞɞɟɪɠɢɜɚɸɳɢɯ ɨɛɦɟɧ 

ɞɚɧɧɵɦɢ ɩɨ HART ɩɪɨɬɨɤɨɥɭ. 
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Ɋɢɫ. 6.1. ɋɯɟɦɚ ɪɚɛɨɬɵ HART ɩɪɨɬɨɤɨɥɚ 

 

6.2. Ɉɞɧɨɬɨɱɟɱɧɵɣ ɪɟɠɢɦ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ 

 

Ɋɟɠɢɦ ɩɟɪɟɞɚɱɢ ɰɢɮɪɨɜɨɣ ɢɧɮɨɪɦɚɰɢɢ ɨɞɧɨɜɪɟɦɟɧɧɨ ɫ ɚɧɚɥɨɝɨɜɵɦ 

ɫɢɝɧɚɥɨɦ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫ. 6.2.  

Ɉɛɵɱɧɨ ɜ ɷɬɨɦ ɪɟɠɢɦɟ ɞɚɬɱɢɤ ɪɚɛɨɬɚɟɬ ɜ ɚɧɚɥɨɝɨɜɵɯ ȺɋɍɌɉ, ɚ ɨɛɦɟɧ 

ɩɨ HART-ɩɪɨɬɨɤɨɥɭ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨɫɪɟɞɫɬɜɨɦ HART ɤɨɦɦɭɧɢɤɚɬɨɪɚ ɢɥɢ 

ɤɨɦɩɶɸɬɟɪɚ. ɉɪɢ ɷɬɨɦ ɦɨɠɧɨ ɭɞɚɥɟɧɧɨ (ɪɚɫɫɬɨɹɧɢɟ ɞɨ 3000 ɦ) ɨɫɭɳɟɫɬɜɥɹɬɶ 

ɩɨɥɧɭɸ ɧɚɫɬɪɨɣɤɭ ɢ ɤɨɧɮɢɝɭɪɢɪɨɜɚɧɢɟ ɞɚɬɱɢɤɚ.  

Ɍɟɩɟɪɶ ɨɩɟɪɚɬɨɪɭ ɧɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɨɛɯɨɞɢɬɶ ɜɫɟ ɞɚɬɱɢɤɢ ɧɚ 

ɩɪɟɞɩɪɢɹɬɢɢ, ɨɧ ɦɨɠɟɬ ɢɯ ɧɚɫɬɪɨɢɬɶ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɫɨ ɫɜɨɟɝɨ ɪɚɛɨɱɟɝɨ 

ɦɟɫɬɚ. 
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Ɋɢɫ. 6.2. Ɉɞɧɨɬɨɱɟɱɧɵɣ ɪɟɠɢɦ ɩɟɪɟɞɚɱɢ ɰɢɮɪɨɜɨɣ ɢɧɮɨɪɦɚɰɢɢ 

 

6.3. Ɇɧɨɝɨɬɨɱɟɱɧɵɣ ɪɟɠɢɦ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ 

ȼ ɦɧɨɝɨɬɨɱɟɱɧɨɦ ɪɟɠɢɦɟ (ɪɢɫ.6.3) ɞɚɬɱɢɤ ɩɟɪɟɞɚɟɬ ɢ ɩɨɥɭɱɚɟɬ 

ɢɧɮɨɪɦɚɰɢɸ ɬɨɥɶɤɨ ɜ ɰɢɮɪɨɜɨɦ ɜɢɞɟ. Ⱥɧɚɥɨɝɨɜɵɣ ɜɵɯɨɞ ɚɜɬɨɦɚɬɢɱɟɫɤɢ 

ɮɢɤɫɢɪɭɟɬɫɹ ɧɚ ɦɢɧɢɦɚɥɶɧɨɦ ɡɧɚɱɟɧɢɢ (ɬɨɥɶɤɨ ɩɢɬɚɧɢɟ ɭɫɬɪɨɣɫɬɜɚ - 4 ɦȺ) ɢ 

ɧɟ ɫɨɞɟɪɠɢɬ ɢɧɮɨɪɦɚɰɢɢ ɨɛ ɢɡɦɟɪɹɟɦɨɣ ɜɟɥɢɱɢɧɟ. ɂɧɮɨɪɦɚɰɢɹ ɨ 

ɩɟɪɟɦɟɧɧɵɯ ɩɪɨɰɟɫɫɚ ɫɱɢɬɵɜɚɟɬɫɹ ɩɨ HART-ɩɪɨɬɨɤɨɥɭ. 

 

       

 

Ɋɢɫ. 6.3. Ɇɧɨɝɨɬɨɱɟɱɧɵɣ ɪɟɠɢɦ ɩɟɪɟɞɚɱɢ ɢɧɮɨɪɦɚɰɢɢ 

Ʉ ɨɞɧɨɣ ɩɚɪɟ ɩɪɨɜɨɞɨɜ ɦɨɠɟɬ ɛɵɬɶ ɩɨɞɤɥɸɱɟɧɨ ɞɨ 15 ɞɚɬɱɢɤɨɜ. ɂɯ 

ɤɨɥɢɱɟɫɬɜɨ ɨɩɪɟɞɟɥɹɟɬɫɹ ɞɥɢɧɨɣ ɢ ɤɚɱɟɫɬɜɨɦ ɥɢɧɢɢ, ɚ ɬɚɤɠɟ ɦɨɳɧɨɫɬɶɸ 

ɛɥɨɤɚ ɩɢɬɚɧɢɹ ɞɚɬɱɢɤɨɜ. ȼɫɟ ɞɚɬɱɢɤɢ ɜ ɦɧɨɝɨɬɨɱɟɱɧɨɦ ɪɟɠɢɦɟ ɢɦɟɸɬ ɫɜɨɣ 
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ɭɧɢɤɚɥɶɧɵɣ ɚɞɪɟɫ ɨɬ 1 ɞɨ 15, ɢ ɨɛɪɚɳɟɧɢɟ ɤ ɤɚɠɞɨɦɭ ɢɞɟɬ ɩɨ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦɭ ɚɞɪɟɫɭ. Ʉɨɦɦɭɧɢɤɚɬɨɪ ɢɥɢ ɫɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ 

ɨɩɪɟɞɟɥɹɟɬ ɜɫɟ ɞɚɬɱɢɤɢ, ɩɨɞɤɥɸɱɟɧɧɵɟ ɤ ɥɢɧɢɢ, ɢ ɦɨɠɟɬ ɪɚɛɨɬɚɬɶ ɫ ɥɸɛɵɦ 

ɢɡ ɧɢɯ. 

Ɉɛɵɱɧɨ ɜ ɚɧɚɥɨɝɨɜɨɣ ȺɋɍɌɉ ɩɪɢɫɭɬɫɬɜɭɟɬ ɦɧɨɠɟɫɬɜɨ 

ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɵɯ ɩɨɥɟɜɵɯ ɩɪɢɛɨɪɨɜ, ɪɚɛɨɬɚɸɳɢɯ ɜ ɪɟɠɢɦɟ 4-20 ɦȺ + 

HART. ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɭɞɚɥɟɧɧɚɹ ɧɚɫɬɪɨɣɤɚ ɢ ɤɨɧɮɢɝɭɪɢɪɨɜɚɧɢɟ ɞɚɬɱɢɤɨɜ 

ɩɪɢ ɩɨɦɨɳɢ HART-ɤɨɦɦɭɧɢɤɚɬɨɪɚ ɢɥɢ HART-ɦɨɞɟɦɚ ɬɪɟɛɭɟɬ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɝɨ ɩɨɞɤɥɸɱɟɧɢɹ ɤɨɦɦɭɧɢɤɚɰɢɨɧɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɤ ɤɚɠɞɨɣ 

ɥɢɧɢɢ 4-20 ɦȺ, ɢɞɭɳɟɣ ɨɬ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɩɪɢɛɨɪɨɜ.  

Ⱦɥɹ ɪɟɲɟɧɢɹ ɩɨɫɬɚɜɥɟɧɧɨɣ ɡɚɞɚɱɢ ɩɪɟɞɥɚɝɚɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɬɶ HART-

ɦɭɥɶɬɢɩɥɟɤɫɨɪ. ɉɪɢ ɬɚɤɨɦ ɩɨɞɯɨɞɟ ɩɪɢɛɨɪɵ ɩɪɨɞɨɥɠɚɸɬ ɩɟɪɟɞɚɜɚɬɶ 

ɢɡɦɟɪɢɬɟɥɶɧɭɸ ɢɧɮɨɪɦɚɰɢɸ ɜ ɫɢɫɬɟɦɭ ɩɨ ɬɨɤɨɜɨɦɭ ɜɵɯɨɞɭ 4-20 ɦȺ, ɚ ɢɯ 

ɤɨɧɮɢɝɭɪɚɰɢɹ ɦɨɠɟɬ ɛɵɬɶ ɢɡɦɟɧɟɧɚ ɫ ɨɞɧɨɝɨ ɰɢɮɪɨɜɨɝɨ ɜɵɯɨɞɚ 

ɭɩɪɚɜɥɹɸɳɟɣ ɫɢɫɬɟɦɵ. 

 ɋɜɹɡɶ ɦɭɥɶɬɢɩɥɟɤɫɨɪɚ ɫ ɫɢɫɬɟɦɨɣ ɭɩɪɚɜɥɟɧɢɹ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨ 

ɢɧɬɟɪɮɟɣɫɭ RS-485 ɢɥɢ RS-232. ɉɪɢ ɷɬɨɦ ɦɨɠɧɨ ɨɛɴɟɞɢɧɢɬɶ ɜ ɫɟɬɶ ɨɤɨɥɨ 

500 ɩɪɢɛɨɪɨɜ (ɧɚɩɪɢɦɟɪ, 30 ɦɭɥɶɬɢɩɥɟɤɫɨɪɨɜ, ɫɨɟɞɢɧɟɧɧɵɯ ɩɨ RS-485, 16 

ɤɚɧɚɥɨɜ ɤɚɠɞɵɣ).  

ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɪɚɛɨɬɵ ɦɭɥɶɬɢɩɥɟɤɫɨɪɚ ɜ ɚɧɚɥɨɝɨɜɨɣ ɫɢɫɬɟɦɟ 

ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫ.6.4 (ɥɢɧɢɢ 2,3,..n). 

ɋɭɳɟɫɬɜɭɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɩɨɫɬɪɨɟɧɢɹ ɫ ɩɨɦɨɳɶɸ ɦɭɥɶɬɢɩɥɟɤɫɨɪɚ 

ɰɢɮɪɨɜɨɣ ɫɢɫɬɟɦɵ ɫɛɨɪɚ ɢ ɜɢɡɭɚɥɢɡɚɰɢɢ ɢɧɮɨɪɦɚɰɢɢ. 

 ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɤɚɠɞɵɣ ɤɚɧɚɥ ɦɭɥɶɬɢɩɥɟɤɫɨɪɚ ɦɨɠɟɬ ɨɩɪɚɲɢɜɚɬɶ ɞɨ 

15 ɞɚɬɱɢɤɨɜ, ɩɨɞɤɥɸɱɟɧɧɵɯ ɤ ɨɞɧɨɣ ɬɨɤɨɜɨɣ ɩɟɬɥɟ. 

ɉɪɢ ɬɚɤɨɦ ɩɨɞɤɥɸɱɟɧɢɢ ɡɚɬɪɚɬɵ ɧɚ ɤɚɛɟɥɶɧɭɸ ɩɪɨɞɭɤɰɢɸ 

ɫɭɳɟɫɬɜɟɧɧɨ ɫɧɢɠɚɸɬɫɹ (ɫɦ. ɪɢɫ. 6.4).  

 

 

 

http://www.prokip.ru/map/docs/rs485/
http://www.prokip.ru/map/docs/rs232/
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Ɋɢɫ. 6.4. ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɪɚɛɨɬɵ ɦɭɥɶɬɢɩɥɟɤɫɨɪɚ 

6.4. Ɉɩɪɟɞɟɥɟɧɢɟ ɩɪɨɦɵɲɥɟɧɧɨɣ ɫɟɬɢ 

ɉɪɨɦɵɲɥɟɧɧɚɹ ɫɟɬɶ — ɷɬɨ ɧɚɛɨɪ ɫɬɚɧɞɚɪɬɧɵɯ ɩɪɨɬɨɤɨɥɨɜ ɨɛɦɟɧɚ 

ɞɚɧɧɵɦɢ, ɩɨɡɜɨɥɹɸɳɢɯ ɫɜɹɡɚɬɶ ɜɨɟɞɢɧɨ ɨɛɨɪɭɞɨɜɚɧɢɟ (ɞɚɬɱɢɤɢ, 

ɢɫɩɨɥɧɢɬɟɥɶɧɵɟ ɦɟɯɚɧɢɡɦɵ, ɩɪɨɦɵɲɥɟɧɧɵɟ ɤɨɧɬɪɨɥɥɟɪɵ) ɪɚɡɥɢɱɧɵɯ 

ɩɪɨɢɡɜɨɞɢɬɟɥɟɣ, ɚ ɬɚɤɠɟ ɨɛɟɫɩɟɱɢɬɶ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɧɢɠɧɟɝɨ ɢ ɜɟɪɯɧɟɝɨ 

ɭɪɨɜɧɟɣ Ⱥɋɍ.  

ȼ ɩɪɨɦɵɲɥɟɧɧɵɯ ɫɟɬɹɯ ɞɥɹ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ ɩɪɢɦɟɧɹɸɬ ɤɚɛɟɥɢ, 

ɨɩɬɨɜɨɥɨɤɨɧɧɵɟ ɥɢɧɢɢ, ɛɟɫɩɪɨɜɨɞɧɭɸ ɫɜɹɡɶ. ɉɪɨɦɵɲɥɟɧɧɵɟ ɫɟɬɢ ɦɨɝɭɬ 

ɜɡɚɢɦɨɞɟɣɫɬɜɨɜɚɬɶ ɫ ɨɛɵɱɧɵɦɢ ɤɨɦɩɶɸɬɟɪɧɵɦɢ ɫɟɬɹɦɢ, ɜ ɱɚɫɬɧɨɫɬɢ, 

ɢɫɩɨɥɶɡɨɜɚɬɶ ɝɥɨɛɚɥɶɧɭɸ ɫɟɬɶ Internet. 

ȼɵɞɟɥɹɸɬ ɬɪɢ ɧɚɢɛɨɥɟɟ ɡɧɚɱɢɦɵɯ ɩɚɪɚɦɟɬɪɚ, ɩɨ ɤɨɬɨɪɵɦ 

ɤɥɚɫɫɢɮɢɰɢɪɭɸɬ ɫɟɬɢ [4]: ɬɨɩɨɥɨɝɢɹ ɫɟɬɢ, ɨɛɴɟɦ ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ ɫɟɪɜɢɫɚ, 

ɩɪɟɞɨɫɬɚɜɥɹɟɦɨɝɨ ɫɟɬɶɸ, ɢ ɫɩɨɫɨɛ ɞɨɫɬɭɩɚ ɤ ɮɢɡɢɱɟɫɤɨɦɭ ɤɚɧɚɥɭ ɩɟɪɟɞɚɱɢ 

ɞɚɧɧɵɯ.  

http://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%B0%D1%8F_%D1%81%D0%B5%D1%82%D1%8C
http://ru.wikipedia.org/wiki/Internet
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Ɍɨɩɨɥɨɝɢɹ ɫɟɬɟɣ (ɨɛɳɚɹ ɲɢɧɚ, ɤɨɥɶɰɨ, ɡɜɟɡɞɚ) ɪɚɫɫɦɨɬɪɟɧɚ ɜ 1.7. 

 

 

6.5. Ɉɛɴɟɦ ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ ɫɟɪɜɢɫɚ  

Ɉ ɦɨɞɟɥɢ, ɪɚɡɝɪɚɧɢɱɢɜɚɸɳɟɣ ɢ ɮɨɪɦɚɥɢɡɭɸɳɟɣ ɮɭɧɤɰɢɢ, 

ɜɵɩɨɥɧɹɟɦɵɟ ɪɚɡɥɢɱɧɵɦɢ ɭɪɨɜɧɹɦɢ ɚɩɩɚɪɚɬɧɨɝɨ ɢ ɩɪɨɝɪɚɦɦɧɨɝɨ 

ɨɛɟɫɩɟɱɟɧɢɹ ɫɟɬɟɜɨɣ ɫɬɪɭɤɬɭɪɵ, ɢɡɥɨɠɟɧɨ ɜ ɪɚɡɞ. 5. ɇɚ ɩɪɚɤɬɢɤɟ 

ɛɨɥɶɲɢɧɫɬɜɨ ɩɪɨɦɵɲɥɟɧɧɵɯ ɫɟɬɟɣ ɨɝɪɚɧɢɱɢɜɚɟɬɫɹ ɬɨɥɶɤɨ ɬɪɟɦɹ ɭɪɨɜɧɹɦɢ: 

ɮɢɡɢɱɟɫɤɢɦ, ɤɚɧɚɥɶɧɵɦ ɢ ɩɪɢɤɥɚɞɧɵɦ. Ⱦɟɲɟɜɵɟ ɫɟɬɢ (ɧɚɩɪɢɦɟɪ, ModBus) 

ɡɚɱɚɫɬɭɸ ɢɫɩɨɥɶɡɭɸɬ ɧɚ ɮɢɡɢɱɟɫɤɨɦ ɭɪɨɜɧɟ ɢɧɬɟɪɮɟɣɫ RS-232 ɢɥɢ RS-485, 

ɚ ɜɫɟ ɨɫɬɚɥɶɧɵɟ ɡɚɞɚɱɢ, ɧɚɱɢɧɚɹ ɫ ɤɚɧɚɥɶɧɨɝɨ ɭɪɨɜɧɹ, ɪɟɲɚɸɬ ɩɪɨɝɪɚɦɦɧɵɦ 

ɩɭɬɟɦ.  

6.6. ɋɟɬɶ ASI (Actuator Sensor Interface) 

Ɉɫɧɨɜɧɚɹ ɡɚɞɚɱɚ ɷɬɨɣ ɫɟɬɢ - ɫɜɹɡɚɬɶ ɜ ɟɞɢɧɭɸ ɢɧɮɨɪɦɚɰɢɨɧɧɭɸ 

ɫɬɪɭɤɬɭɪɭ ɭɫɬɪɨɣɫɬɜɚ ɫɚɦɨɝɨ ɧɢɠɧɟɝɨ ɭɪɨɜɧɹ ɚɜɬɨɦɚɬɢɡɢɪɭɟɦɨɝɨ ɩɪɨɰɟɫɫɚ 

(ɞɚɬɱɢɤɢ ɢ ɪɚɡɧɨɨɛɪɚɡɧɵɟ ɢɫɩɨɥɧɢɬɟɥɶɧɵɟ ɦɟɯɚɧɢɡɦɵ) ɫ ɫɢɫɬɟɦɨɣ 

ɤɨɧɬɪɨɥɥɟɪɨɜ.  

ASI-ɢɧɬɟɪɮɟɣɫ ɩɨɡɜɨɥɹɟɬ ɱɟɪɟɡ ɫɜɨɢ ɤɨɦɦɭɧɢɤɚɰɢɨɧɧɵɟ ɥɢɧɢɢ ɧɟ 

ɬɨɥɶɤɨ ɩɟɪɟɞɚɜɚɬɶ ɞɚɧɧɵɟ, ɧɨ ɢ ɡɚɩɢɬɵɜɚɬɶ ɞɚɬɱɢɤɢ. Ɂɞɟɫɶ ɢɫɩɨɥɶɡɭɟɬɫɹ 

ɩɪɢɧɰɢɩ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɣ ɩɟɪɟɞɚɱɢ ɧɚ ɛɚɡɨɜɨɣ ɱɚɫɬɨɬɟ. ɂɧɮɨɪɦɚɰɢɨɧɧɵɣ 

ɫɢɝɧɚɥ ɦɨɞɭɥɢɪɭɟɬɫɹ ɧɚ ɩɢɬɚɸɳɭɸ ɱɚɫɬɨɬɭ. 

ȼ ɤɚɱɟɫɬɜɟ ɮɢɡɢɱɟɫɤɨɣ ɫɪɟɞɵ ɢɫɩɨɥɶɡɭɟɬɫɹ ɫɩɟɰɢɚɥɶɧɵɣ 

ɧɟɷɤɪɚɧɢɪɨɜɚɧɧɵɣ ɞɜɭɯɩɪɨɜɨɞɧɵɣ ɤɚɛɟɥɶ ɫ ɬɪɚɩɟɰɢɟɜɢɞɧɵɦ ɩɪɨɮɢɥɟɦ. 

Эɬɨɬ ɤɚɛɟɥɶ ɩɨɡɜɨɥɹɟɬ ɩɨɞɤɥɸɱɚɬɶ ɞɚɬɱɢɤɢ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɟ ɧɚ 

ɩɨɞɜɢɠɧɵɯ ɱɚɫɬɹɯ ɦɟɯɚɧɢɡɦɨɜ. Ɍɨɩɨɥɨɝɢɟɣ ASI-ɫɟɬɢ ɦɨɠɟɬ ɛɵɬɶ ɲɢɧɚ, 

ɡɜɟɡɞɚ, ɤɨɥɶɰɨ ɢɥɢ ɞɟɪɟɜɨ ɫ ɰɢɤɥɨɦ ɨɩɪɨɫɚ 31 ɭɡɥɚ ɡɚ 5 ɦɫ.  

6.7. ɋɟɬɶ FOUNDATION FIELDBUS 
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Ɉɫɧɨɜɧɚɹ ɨɛɥɚɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɷɬɨɣ ɫɟɬɢ - ɫɚɦɵɣ ɧɢɠɧɢɣ ɭɪɨɜɟɧɶ 

ɪɚɫɩɪɟɞɟɥɟɧɧɨɣ ɫɢɫɬɟɦɵ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɫ ɨɛɜɹɡɤɨɣ ɭɫɬɪɨɣɫɬɜ, ɪɚɛɨɬɚɸɳɢɯ 

ɜɨ ɜɡɪɵɜɨɨɩɚɫɧɵɯ ɫɪɟɞɚɯ ɢ ɢɫɩɨɥɶɡɭɸɳɢɯ ɫɟɬɶ ɤɚɤ ɞɥɹ ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ 

ɨɛɦɟɧɚ, ɬɚɤ ɢ ɞɥɹ ɫɨɛɫɬɜɟɧɧɨɣ ɡɚɩɢɬɤɢ. 

Foundation Fieldbus (FF) — ɫɚɦɵɣ ɦɨɥɨɞɨɣ ɢ ɛɵɫɬɪɨ ɪɚɫɬɭɳɢɣ 

ɫɬɚɧɞɚɪɬ ɧɚ ɩɪɨɦɵɲɥɟɧɧɭɸ ɫɟɬɶ. FF ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɞɜɭɯɭɪɨɜɧɟɜɵɣ 

ɫɟɬɟɜɨɣ ɩɪɨɬɨɤɨɥ, ɫɨɱɟɬɚɸɳɢɣ ɱɟɪɬɵ ɦɨɳɧɨɣ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɦɚɝɢɫɬɪɚɥɢ 

ɞɥɹ ɨɛɴɟɞɢɧɟɧɢɹ ɤɨɦɩɶɸɬɟɪɨɜ ɜɟɪɯɧɟɝɨ ɭɪɨɜɧɹ ɢ ɭɩɪɚɜɥɹɸɳɟɣ ɫɟɬɢ, 

ɨɛɴɟɞɢɧɹɸɳɟɣ ɤɨɧɬɪɨɥɥɟɪɵ, ɭɩɪɚɜɥɹɸɳɢɟ ɤɨɦɩɶɸɬɟɪɵ, ɞɚɬɱɢɤɢ ɢ 

ɢɫɩɨɥɧɢɬɟɥɶɧɵɟ ɦɟɯɚɧɢɡɦɵ. 

ɇɚ ɧɢɠɧɟɦ ɭɪɨɜɧɟ ɜ ɤɚɱɟɫɬɜɟ ɮɢɡɢɱɟɫɤɨɣ ɫɪɟɞɵ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ ɡɚ 

ɨɫɧɨɜɭ ɜɡɹɬ ɫɬɚɧɞɚɪɬ IEC 61158-2, ɤɨɬɨɪɵɣ ɩɨɡɜɨɥɹɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɫɟɬɶ FF 

ɧɚ ɜɡɪɵɜɨɨɩɚɫɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɚɯ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɡɚɩɢɬɤɢ ɞɚɬɱɢɤɨɜ 

ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɨɬ ɤɚɧɚɥɚ ɫɜɹɡɢ. ɋɤɨɪɨɫɬɶ ɩɟɪɟɞɚɱɢ ɢɧɮɨɪɦɚɰɢɢ ɧɚ 

ɧɢɠɧɟɦ ɭɪɨɜɧɟ ɫɨɫɬɚɜɥɹɟɬ 31,5 Ʉɛɢɬ/ɫ.  

ɇɚ ɜɟɪɯɧɟɦ ɭɪɨɜɧɟ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ, ɤɚɤ ɩɪɚɜɢɥɨ, ɢɫɩɨɥɶɡɭɟɬɫɹ FF 

HSE (High Speed Ethernet), ɨɫɧɨɜɚɧɧɵɣ, ɤɚɤ ɜɢɞɧɨ ɩɨ ɧɚɡɜɚɧɢɸ, ɧɚ ɫɟɬɢ 

Ethernet ɫɨ ɫɤɨɪɨɫɬɶɸ 100 Ɇɛɢɬ/ɫ. Ɉɫɨɛɟɧɧɨɫɬɶɸ ɫɬɚɧɞɚɪɬɚ FF ɹɜɥɹɟɬɫɹ ɬɨ, 

ɱɬɨ ɜ ɧɟɦ ɨɩɪɟɞɟɥɟɧ ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɣ ɭɪɨɜɟɧɶ (User 

Layer), ɩɨɡɜɨɥɹɸɳɢɣ, ɩɪɢɦɟɧɹɹ ɩɪɟɞɨɩɪɟɞɟɥɟɧɧɵɟ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɛɥɨɤɢ, 

ɫɬɪɨɢɬɶ ɩɪɨɦɵɲɥɟɧɧɵɟ ɫɟɬɢ ɫ ɪɚɫɩɪɟɞɟɥɟɧɧɵɦ ɢɧɬɟɥɥɟɤɬɨɦ.  

6.8. ɋɟɬɶ PROFIBUS 

 

ɉɪɢ ɩɨɫɬɪɨɟɧɢɢ ɦɧɨɝɨɭɪɨɜɧɟɜɵɯ ɫɢɫɬɟɦ ɚɜɬɨɦɚɬɢɡɚɰɢɢ, ɤɚɤ ɩɪɚɜɢɥɨ, 

ɫɬɨɹɬ ɡɚɞɚɱɢ ɨɪɝɚɧɢɡɚɰɢɢ ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ ɨɛɦɟɧɚ ɦɟɠɞɭ ɭɪɨɜɧɹɦɢ. ȼ 

ɨɞɧɨɦ ɫɥɭɱɚɟ ɧɟɨɛɯɨɞɢɦ ɨɛɦɟɧ ɫɨɨɛɳɟɧɢɹɦɢ ɧɚ ɫɪɟɞɧɢɯ ɫɤɨɪɨɫɬɹɯ. ȼ 

ɞɪɭɝɨɦ - ɛɵɫɬɪɵɣ ɨɛɦɟɧ ɤɨɪɨɬɤɢɦɢ ɫɨɨɛɳɟɧɢɹɦɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 

ɭɩɪɨɳɟɧɧɨɝɨ ɩɪɨɬɨɤɨɥɚ ɨɛɦɟɧɚ (ɭɪɨɜɟɧɶ ɞɚɬɱɢɤɨɜ). ȼ ɬɪɟɬɶɟɦ ɬɪɟɛɭɟɬɫɹ 

ɪɚɛɨɬɚ ɜ ɨɩɚɫɧɵɯ ɭɱɚɫɬɤɚɯ ɩɪɨɢɡɜɨɞɫɬɜɚ (ɩɟɪɟɪɚɛɨɬɤɚ ɝɚɡɚ, ɯɢɦɢɱɟɫɤɨɟ 

ɩɪɨɢɡɜɨɞɫɬɜɨ). Ⱦɥɹ ɜɫɟɯ ɷɬɢɯ ɫɥɭɱɚɟɜ PROFIBUS ɢɦɟɟɬ ɪɟɲɟɧɢɟ. ɋɟɝɨɞɧɹ 
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ɩɨɞ PROFIBUS ɩɨɧɢɦɚɟɬɫɹ ɫɨɜɨɤɭɩɧɨɫɬɶ ɬɪɟɯ ɨɬɞɟɥɶɧɵɯ ɩɪɨɬɨɤɨɥɨɜ: 

PROFIBUS-FMS, PROFIBUS-DP ɢ PROFIBUS-PA. ȼɫɟ ɬɪɢ ɜɚɪɢɚɧɬɚ 

ɩɪɨɬɨɤɨɥɚ ɢɫɩɨɥɶɡɭɸɬ ɨɛɳɢɣ ɤɚɧɚɥɶɧɵɣ ɭɪɨɜɟɧɶ (ɭɪɨɜɟɧɶ 2 OSI-ɦɨɞɟɥɢ). 

ɉɪɨɬɨɤɨɥ PROFIBUS-FMS ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɬɢɩɵ 

ɩɚɤɟɬɨɜ (Fieldbus Message Speɫification), ɩɨɹɜɢɥɫɹ ɩɟɪɜɵɦ ɢ ɛɵɥ 

ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɪɚɛɨɬɵ ɧɚ ɬɚɤ ɧɚɡɵɜɚɟɦɨɦ ɰɟɯɨɜɨɦ ɭɪɨɜɧɟ. ɉɨɡɜɨɥɹɟɬ 

ɨɪɝɚɧɢɡɨɜɵɜɚɬɶ ɜ ɨɞɧɨɣ ɫɟɬɢ ɪɚɛɨɬɭ ɧɟɫɤɨɥɶɤɢɯ ɚɤɬɢɜɧɵɯ ɫɬɚɧɰɢɣ. 

ɉɪɨɬɨɤɨɥ PROFIBUS-DP ɛɵɥ ɫɩɪɨɟɤɬɢɪɨɜɚɧ ɞɥɹ ɨɪɝɚɧɢɡɚɰɢɢ 

ɛɵɫɬɪɨɝɨ (ɞɨ 12 Ɇɛɢɬ/ɫ) ɤɚɧɚɥɚ ɫɜɹɡɢ ɫ ɞɚɬɱɢɤɨɜɵɦ ɭɪɨɜɧɟɦ. Ɏɢɡɢɱɟɫɤɚɹ 

ɫɪɟɞɚ ɩɟɪɟɞɚɱɢ — ɷɤɪɚɧɢɪɨɜɚɧɧɚɹ ɜɢɬɚɹ ɩɚɪɚ ɫɬɚɧɞɚɪɬɚ RS-485. ȼ ɨɫɧɨɜɟ 

ɚɥɝɨɪɢɬɦɚ ɪɚɛɨɬɵ ɥɟɠɢɬ ɦɨɞɟɥɶ ɰɢɤɥɢɱɟɫɤɨɝɨ ɨɩɪɨɫɚ ɤɚɧɚɥɨɜ. Ʉɪɨɦɟ 

ɷɬɨɝɨ, ɫɭɳɟɫɬɜɭɟɬ ɧɚɛɨɪ ɚɰɢɤɥɢɱɟɫɤɢɯ ɮɭɧɤɰɢɣ ɞɥɹ ɤɨɧɮɢɝɭɪɢɪɨɜɚɧɢɹ, 

ɞɢɚɝɧɨɫɬɢɤɢ ɢ ɩɨɞɞɟɪɠɤɢ ɫɢɝɧɚɥɨɜ. ȼ DP-ɩɪɨɬɨɤɨɥɟ ɫɭɳɟɫɬɜɭɸɬ ɬɪɢ ɬɢɩɚ 

ɭɫɬɪɨɣɫɬɜ. 

ɉɪɨɬɨɤɨɥ PROFIBUS-PA — ɫɟɬɟɜɨɣ ɢɧɬɟɪɮɟɣɫ, ɮɢɡɢɱɟɫɤɚɹ ɫɪɟɞɚ 

ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ ɤɨɬɨɪɨɝɨ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɬɪɟɛɨɜɚɧɢɹɦ ɫɬɚɧɞɚɪɬɚ IEC 61158-

2. Ɇɨɠɟɬ ɩɪɢɦɟɧɹɬɶɫɹ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɫɟɬɢ, ɫɨɟɞɢɧɹɸɳɟɣ ɢɫɩɨɥɧɢɬɟɥɶɧɵɟ 

ɭɫɬɪɨɣɫɬɜɚ, ɞɚɬɱɢɤɢ ɢ ɤɨɧɬɪɨɥɥɟɪɵ, ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜɨ 

ɜɡɪɵɜɨɨɩɚɫɧɨɣ ɡɨɧɟ. Ɉɧ ɦɨɠɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɜ ɤɚɱɟɫɬɜɟ ɡɚɦɟɧɵ ɫɬɚɪɨɣ 

ɬɟɯɧɨɥɨɝɢɢ ɫɜɹɡɢ - 4-20 ɦȺ. Ⱦɥɹ ɤɨɦɦɭɬɚɰɢɢ ɭɫɬɪɨɣɫɬɜ ɧɭɠɧɚ ɜɫɟɝɨ ɨɞɧɚ 

ɜɢɬɚɹ ɩɚɪɚ, ɤɨɬɨɪɚɹ ɦɨɠɟɬ ɨɞɧɨɜɪɟɦɟɧɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɢ ɞɥɹ 

ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ ɨɛɦɟɧɚ, ɢ ɞɥɹ ɡɚɩɢɬɵɜɚɧɢɹ ɭɫɬɪɨɣɫɬɜ. 

ɇɚ ɨɞɧɨɦ ɮɢɡɢɱɟɫɤɨɦ ɤɚɧɚɥɟ (RS - 485 ɢɥɢ ɨɩɬɨɜɨɥɨɤɨɧɧɨɦ) 

ɨɞɧɨɜɪɟɦɟɧɧɨ ɦɨɝɭɬ ɪɚɛɨɬɚɬɶ ɭɫɬɪɨɣɫɬɜɚ PROFIBUS ɜɫɟɯ ɬɪɟɯ ɬɢɩɨɜ. 

Ɋɚɛɨɱɚɹ ɫɤɨɪɨɫɬɶ ɩɟɪɟɞɚɱɢ ɦɨɠɟɬ ɛɵɬɶ ɜɵɛɪɚɧɚ ɜ ɞɢɚɩɚɡɨɧɟ 9,6-12000 

Ʉɛɢɬ/ɫ. 

PROFIBUS ɲɢɪɨɤɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɦɨɞɟɪɧɢɡɚɰɢɢ ɢ ɪɚɫɲɢɪɟɧɢɹ 

ɜɨɡɦɨɠɧɨɫɬɟɣ ɫɭɳɟɫɬɜɭɸɳɢɯ ɫɢɫɬɟɦ. ȿɫɥɢ ɬɪɟɛɭɟɬɫɹ ɨɛɴɟɞɢɧɢɬɶ ɜ 

ɞɟɬɟɪɦɢɧɢɪɨɜɚɧɧɭɸ ɫɟɬɶ ɧɟɫɤɨɥɶɤɨ ɤɨɧɬɪɨɥɥɟɪɨɜ, ɨɩɬɢɦɚɥɶɧɵɦ ɜɚɪɢɚɧɬɨɦ 
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ɛɭɞɟɬ PROFIBUS-FMS. Ⱦɥɹ ɫɨɡɞɚɧɢɹ ɫɟɬɢ ɫ ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɵɦ ɢɧɬɟɥɥɟɤɬɨɦ 

ɢ ɪɚɫɩɪɟɞɟɥɟɧɧɵɦ ɜɜɨɞɨɦ/ɜɵɜɨɞɨɦ ɥɭɱɲɟ ɜɫɟɝɨ ɩɨɞɨɣɞɟɬ PROFIBUS-DP.  
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