
ʄɯʅɯʉʊɽʈʉʊɺʆ ʆʉɺɯʊʀ ɯ ʅɸʋʂʀ ʋʂʈɸɰʅʀ 

ʂʆʃɽɼɾ ʂʈɽʄɽʅʏʋʎʔʂʆɻʆ ʅɸʎɯʆʅɸʃʔʅʆɻʆ ʋʅɯɺɽʈʉʀʊɽʊʋ  

ɯʄɽʅɯ ʄʀʍɸʁʃɸ ʆʉʊʈʆɻʈɸɼʉʔʂʆɻʆ 

ʄɽʊʆɼʀʏʅɯ ʈɽʂʆʄɽʅɼɸʎɯɰ 

ʜʣʷ ʩʘʤʦʩʪʽʡʥʦʾ ʨʦʙʦʪʠ 
ʟ ʜʠʩʮʠʧʣʽʥʠ çʂʦʤʧôʶʪʝʨʥʽ ʩʠʩʪʝʤʠ ʽ ʤʝʨʝʞʽè 

ʜʣʷ ʩʪʫʜʝʥʪʽʚ ʩʧʝʮʽʘʣʴʥʦʩʪʽ 5.05010201 ʆʙʩʣʫʛʦʚʫʚʘʥʥʷ ʢʦʤʧôʶʪʝʨʥʠʭ ʩʠʩʪʝʤ ʽ 

ʤʝʨʝʞ 

ʂʨʝʤʝʥʯʫʢ 2017 ʨ. 
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ʄʝʪʦʜʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʜʣʷ ʩʘʤʦʩʪʽʡʥʦʾ ʨʦʙʦʪʠ ʟ ʜʠʩʮʠʧʣʽʥʠ çʂʦʤʧôʶʪʝʨʥʽ 

ʩʠʩʪʝʤʠ ʽ ʤʝʨʝʞʽè ʜʣʷ ʩʪʫʜʝʥʪʽʚ ʩʧʝʮʽʘʣʴʥʦʩʪʽ 5.05010201 ʆʙʩʣʫʛʦʚʫʚʘʥʥʷ 

ʢʦʤʧôʶʪʝʨʥʠʭ ʩʠʩʪʝʤ ʽ ʤʝʨʝʞ 

 

 

 

 

 

ʋʢʣʘʜʘʯ ʄʫʨʯʢʦʚʘ ʄ.ʄ. 

 

 

 

 

 

 

ʈʦʟʛʣʷʥʫʪʦ ʽ ʟʘʪʚʝʨʜʞʝʥʦ ʥʘ ʟʘʩʽʜʘʥʥʽ ʮʠʢʣʦʚʦʾ ʢʦʤʽʩʽʾ  

ʟ ʢʦʤʧôʶʪʝʨʥʦʾ ʪʝʭʥʽʢʠ 

 

 

ʇʨʦʪʦʢʦʣ ˉ __1_ ʚ̔ʜ ç 31 è ____08______ 2017 ʨ. 

 

 

ɻʦʣʦʚʘ ʎʂ ______________________ ʉ.ɯ.ʇʦʯʪʦʚʶʢ 

 

 

 

 

 

 

 

 

 

 

ɿʘʪʚʝʨʜʞʝʥʦ ʤʝʪʦʜʠʯʥʦʶ ʨʘʜʦʶ ʢʦʣʝʜʞʫ ʂʨʅʋ 

ʇʨʦʪʦʢʦʣ ˉ _1_ ʚʽʜ ç 31 è __08___________ 2017 ʨ. 

 

 

ɻʦʣʦʚʘ ʤʝʪʦʜʠʯʥʦʾ ʨʘʜʠ ____________________ ʈ.ɺ.ʃʝʚʯʝʥʢʦ 
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ɿʘʛʘʣʴʥʽ ʤʝʪʦʜʠʯʥʽ ʚʢʘʟʽʚʢʠ 

 
ɺʠʚʯʝʥʥʷ ʧʨʝʜʤʝʪʫ ñʂʦʤʧôʶʪʝʨʥʽ ʩʠʩʪʝʤʠ ʽ ʤʝʨʝʞʽò, ʚʢʣʶʯʘʻ ʣʝʢʮʽʾ ʪʘ 

ʩʘʤʦʩʪʽʡʥʫ ʨʦʙʦʪʫ ʩʪʫʜʝʥʪʽʚ ʥʘʜ ʦʢʨʝʤʠʤʠ ʪʝʤʘʤʠ ʢʫʨʩʫ. ʉʘʤʦʩʪʽʡʥʘ ʨʦʙʦʪʘ 

ʜʦʟʚʦʣʷʻ ʧʦʛʣʠʙʠʪʠ ʟʥʘʥʥʷ, ʚʠʨʦʙʠʪʠ ʚʤʽʥʥʷ ʧʨʘʮʶʚʘʪʠ ʟ ʣʽʪʝʨʘʪʫʨʦʶ, ʘʥʘʣʽʟʫʚʘʪʠ 

ʽʥʬʦʨʤʘʮʽʶ ʪʘ ʢʦʨʦʪʢʦ, ʩʪʠʩʣʦ ʾʾ ʟʘʧʠʩʫʚʘʪʠ. 

 

ʇʨʠ ʚʠʚʯʝʥʥʽ ʦʢʨʝʤʠʭ ʪʝʤ ʧʨʝʜʤʝʪʘ ʥʝʦʙʭʽʜʥʦ: 

 ʆʟʥʘʡʦʤʠʪʠʩʴ ʟ ʧʝʨʝʣʽʢʦʤ ʨʝʢʦʤʝʥʜʦʚʘʥʦʾ ʣʽʪʝʨʘʪʫʨʠ; 

 ʈʝʪʝʣʴʥʦ ʦʧʨʘʮʶʚʘʪʠ ʤʘʪʝʨʽʘʣ ʢʦʞʥʦʾ ʪʝʤʠ; 

 ɿʘʢʦʥʩʧʝʢʪʫʚʘʪʠ ʩʪʠʩʣʦ ʦʧʨʘʮʴʦʚʘʥʠʡ ʤʘʪʝʨʽʘʣ ʚ ʣʦʛʽʯʥʽʡ ʧʦʩʣʽʜʦʚʥʦʩʪʽ; 

 ɺʽʜʧʦʚʽʩʪʠ ʥʘ ʧʠʪʘʥʥʷ ʜʣʷ ʩʘʤʦʢʦʥʪʨʦʣʶ. 
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ʄʦʜʫʣʴ 1. ʂʦʤʫʥʽʢʘʮʽʡʥʽ ʧʨʦʪʦʢʦʣʠ. 

 
ʊʝʤʘ 1. ɯʥʪʝʨʬʝʡʩʠ, ʧʨʦʪʦʢʦʣʠ, ʩʪʝʢʠ ʧʨʦʪʦʢʦʣʽʚ.  

 

ʇʠʪʘʥʥʷ: 

1. ɯʥʪʝʨʬʝʡʩʠ. 

2. ʇʨʦʪʦʢʦʣʠ, ʩʪʝʢʠ ʧʨʦʪʦʢʦʣʽʚ 

 

ʃʽʪʝʨʘʪʫʨʘ:[1, ʩʪʦʨ.2..14] 

ɯʥʪʝʨʬʝʡʩʠ, ʧʨʦʪʦʢʦʣʠ, ʩʪʝʢʠ ʧʨʦʪʦʢʦʣʽʚ 

ɻʦʣʦʚʥʘ ʮʽʣʴ, ʷʢʘ ʧʝʨʝʩʣʽʜʫʻʪʴʩʷ ʧʨʠ ʟ'ʻʜʥʘʥʥʽ ʢʦʤʧ'ʶʪʝʨʽʚ ʫ ʤʝʨʝʞʫ - ʮʝ 

ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ ʢʦʞʥʦʛʦ ʢʦʤʧ'ʶʪʝʨʘ ʚʩʽʤʘ ʢʦʨʠʩʪʫʚʘʯʘʤʠ 

ʤʝʨʝʞʽ. ɼʣʷ ʪʦʛʦ, ʱʦʙ ʨʝʘʣʽʟʫʚʘʪʠ ʮʶ ʤʦʞʣʠʚʽʩʪʴ, ʢʦʤʧ'ʶʪʝʨʠ, ʧʽʜʢʣʶʯʘʶʯʠʩʴ ʜʦ 

ʤʝʨʝʞʽ, ʧʦʚʠʥʥʽ ʤʘʪʠ ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʮʴʦʛʦ ʟʘʩʦʙʠ ʚʟʘʻʤʦʜʽʾ ʟ ʽʥʰʠʤʠ ʢʦʤʧ'ʶʪʝʨʘʤʠ 

ʤʝʨʝʞʽ. ɿʘʜʘʯʘ ʧʦʜʽʣʫ ʤʝʨʝʞʥʠʭ ʨʝʩʫʨʩʽʚ ʻ ʩʢʣʘʜʥʦʶ, ʚʦʥʘ ʤʽʩʪʠʪʴ ʫ ʩʦʙʽ ʨʽʰʝʥʥʷ 

ʤʥʦʞʠʥʠ ʧʨʦʙʣʝʤ - ʚʠʙʽʨ ʩʧʦʩʦʙʫ ʘʜʨʝʩʘʮʽʾ ʢʦʤʧ'ʶʪʝʨʽʚ ʽ ʫʟʛʦʜʞʝʥʥʷ ʝʣʝʢʪʨʠʯʥʠʭ 

ʩʠʛʥʘʣʽʚ ʧʨʠ ʚʩʪʘʥʦʚʣʝʥʥ ̔ ʝʣʝʢʪʨʠʯʥʦʛʦ ʟʚ'ʷʟʢʫ, ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʜʽʡʥʦʾ ʧʝʨʝʜʘʯʽ 

ʜʘʥʠʭ ʽ ʦʧʨʘʮʶʚʘʥʥʷ ʧʦʚʽʜʦʤʣʝʥʴ ʧʨʦ ʧʦʤʠʣʢʠ, ʬʦʨʤʫʚʘʥʥʷ ʷʢʽ ʚʽʜʧʨʘʚʣʷʶʪʴʩʷ ʡ 

ʽʥʪʝʧʨʝʪʘʮʽʷ ʦʪʨʠʤʘʥʠʭ ʧʦʚʽʜʦʤʣʝʥʴ, ʘ ʪʘʢʦʞ ʙʘʛʘʪʦ ʽʥʰʠʭ ʥʝ ʤʝʥʰʝ ʚʘʞʣʠʚʠʭ 

ʟʘʜʘʯ. 

ɿʚʠʯʘʡʥʠʤ ʧʽʜʭʦʜʦʤ ʧʨʠ ʨʽʰʝʥʥʽ ʩʢʣʘʜʥʦʾ ʧʨʦʙʣʝʤʠ ʻ ʾʾ ʜʝʢʦʤʧʦʟʠʮʽʷ ʥʘ 

ʜʝʢʽʣʴʢʘ ʧʨʠʚʘʪʥʠʭ ʧʨʦʙʣʝʤ - ʧʽʜʟʘʜʘʯ. ɼʣʷ ʨʽʰʝʥʥʷ ʢʦʞʥʦʾ ʧʽʜʟʘʜʘʯʽ ʧʨʠʟʥʘʯʘʻʪʴʩʷ 

ʜʝʷʢʠʡ ʤʦʜʫʣʴ. ʇʨʠ ʮʴʦʤʫ ʯʽʪʢʦ ʚʠʟʥʘʯʘʶʪʴʩʷ ʬʫʥʢʮʽʾ ʢʦʞʥʦʛʦ ʤʦʜʫʣʷ ʽ ʧʨʘʚʠʣʘ 

ʾʭʥʴʦʾ ʚʟʘʻʤʦʜʽʾ. 

ʆʢʨʝʤʠʤ ʚʠʧʘʜʢʦʤ ʜʝʢʦʤʧʦʟʠʮʽʾ ʟʘʜʘʯʽ ʻ ʙʘʛʘʪʦʨʽʚʥʝʚʝ ʧʨʝʜʩʪʘʚʣʝʥʥʷ, ʧʨʠ 

ʷʢʦʤʫ ʚʩʷ ʤʥʦʞʠʥʘ ʤʦʜʫʣʽʚ, ʱʦ ʚʠʨʽʰʫʶʪʴ ʧʽʜʟʘʜʘʯʽ, ʨʦʟʙʠʚʘʻʪʴʩʷ ʥʘ ʽʻʨʘʨʭʽʯʥʦ 

ʫʧʦʨʷʜʢʦʚʘʥʽ ʛʨʫʧʠ - ʨʽʚʥʽ. ɼʣʷ ʢʦʞʥʦʛʦ ʨʽʚʥʷ ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʘʙʽʨ ʬʫʥʢʮʽʡ-ʟʘʧʠʪʽʚ, 

ʽʟ ʷʢʠʤʠ ʜʦ ʤʦʜʫʣʽʚ ʜʘʥʦʛʦ ʨʽʚʥʷ ʤʦʞʫʪʴ ʟʚʝʨʪʘʪʠʩʷ ʤʦʜʫʣʽ ʚʠʱʝ ʣʝʞʘʯʦʛʦ ʨʽʚʥʷ 

ʜʣʷ ʨʽʰʝʥʥʷ ʩʚʦʾʭ ʟʘʜʘʯ. ʊʘʢʠʡ ʬʦʨʤʘʣʴʥʦ ʚʠʟʥʘʯʝʥʠʡ ʥʘʙʽʨ ʬʫʥʢʮʽʡ, ʷʢʠʡ 

ʚʠʢʦʥʫʻʪʴʩʷ ʜʘʥʠʤ ʨʽʚʥʝʤ ʜʣʷ ʚʠʱʝ ʣʝʞʘʯʦʛʦ ʨʽʚʥʷ, ʘ ʪʘʢʦʞ ʬʦʨʤʘʪʠ ʧʦʚʽʜʦʤʣʝʥʴ, 

ʷʢʠʤʠ ʦʙʤʽʥʶʶʪʴʩʷ ʜʚʘ ʩʫʩʽʜʥʽʭ ʨʽʚʥʽ ʚ ʭʦʜʽ ʩʚʦʻʾ ʚʟʘʻʤʦʜʽʾ, ʥʘʟʠʚʘʻʪʴʩʷ 

ʽʥʪʝʨʬʝʡʩʦʤ. 

ɯʥʪʝʨʬʝʡʩ ʚʠʟʥʘʯʘʻ ʩʫʢʫʧʥʠʡ ʩʝʨʚʽʩ, ʥʘʜʘʥʠʡ ʜʘʥʠʤ ʨʽʚʥʝʤ ʚʠʱʝ ʣʝʞʘʯʦʤʫ 

ʨʽʚʥʶ. ʇʨʠ ʦʨʛʘʥʽʟʘʮʽʾ ʚʟʘʻʤʦʜʽʾ ʢʦʤʧ'ʶʪʝʨʽʚ ʫ ʤʝʨʝʞʽ ʢʦʞʥʠʡ ʨʽʚʝʥʴ ʚʝʜʝ 

"ʧʝʨʝʛʦʚʦʨʠ" ʽʟ ʚʽʜʧʦʚʽʜʥʠʤ ʨʽʚʥʝʤ ʽʥʰʦʛʦ ʢʦʤʧ'ʶʪʝʨʘ. ʇʨʠ ʧʝʨʝʜʘʯʽ ʧʦʚʽʜʦʤʣʝʥʴ 

ʦʙʠʜʚʘ ʫʯʘʩʥʠʢʠ ʤʝʨʝʞʥʦʛʦ ʦʙʤʽʥʫ ʧʦʚʠʥʥʽ ʧʨʠʡʥʷʪʠ ʤʥʦʞʠʥʫ ʫʛʦʜ. ʅʘʧʨʠʢʣʘʜ, 

ʚʦʥʠ ʧʦʚʠʥʥʽ ʧʦʛʦʜʠʪʠ ʨʽʚʥʽ ʽ ʬʦʨʤʫ ʝʣʝʢʪʨʠʯʥʠʭ ʩʠʛʥʘʣʽʚ, ʩʧʦʩʽʙ ʚʠʟʥʘʯʝʥʥʷ 

ʜʦʚʞʠʥʠ ʧʦʚʽʜʦʤʣʝʥʴ, ʜʦʤʦʚʠʪʠʩʷ ʧʨʦ ʤʝʪʦʜʠ ʢʦʥʪʨʦʣʶ ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʽ ʪ.ʧ. ɯʥʰʠʤʠ 

ʩʣʦʚʘʤʠ, ʫʛʦʜʠ ʧʦʚʠʥʥʽ ʙʫʪʠ ʧʨʠʡʥʷʪʽ ʜʣʷ ʚʩʽʭ ʨʽʚʥʽʚ, ʧʦʯʠʥʘʶʯʠ ʚʽʜ ʥʘʡʥʠʞʯʦʛʦ 

ʨʽʚʥʷ ʧʝʨʝʜʘʯʽ ʙʽʪʽʚ, ʜʦ ʥʘʡʚʠʱʦʛʦ ʨʽʚʥʷ, ʷʢʠʡ ʜʝʪʘʣʽʟʫʚʘʻ, ʷʢ ʽʥʬʦʨʤʘʮʽʷ ʧʦʚʠʥʥʘ 

ʙʫʪʠ ʽʥʪʝʨʧʨʝʪʦʚʘʥʘ. 

ʇʨʘʚʠʣʘ ʚʟʘʻʤʦʜʽʾ ʜʚʦʭ ʤʘʰʠʥ ʤʦʞʫʪʴ ʙʫʪʠ ʦʧʠʩʘʥʽ ʫ ʚʠʜʽ ʥʘʙʦʨʫ ʧʨʦʮʝʜʫʨ 

ʜʣʷ ʢʦʞʥʦʛʦ ʟ ʨʽʚʥʽʚ. ʊʘʢʽ ʬʦʨʤʘʣʽʟʦʚʘʥʽ ʧʨʘʚʠʣʘ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʽ 

ʬʦʨʤʘʪ ʧʦʚʽʜʦʤʣʝʥʴ, ʷʢʠʤ ʦʙʤʽʥʶʶʪʴʩʷ ʤʝʨʝʞʥʽ ʢʦʤʧʦʥʝʥʪʠ, ʱʦ ʣʝʞʘʪʴ ʥʘ ʦʜʥʽʤʫ 

ʨʽʚʥʽ, ʘʣʝ ʚ ʨʽʟʥʠʭ ʚʫʟʣʘʭ, ʥʘʟʠʚʘʶʪʴʩʷ ʧʨʦʪʦʢʦʣʘʤʠ. 
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ɿ ʧʨʠʚʝʜʝʥʠʭ ʚʠʟʥʘʯʝʥʴ ʤʦʞʥʘ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʧʦʥʷʪʪʷ "ʽʥʪʝʨʬʝʡʩ" ʽ 

"ʧʨʦʪʦʢʦʣ", ʧʦ ʩʫʪʽ, ʧʦʟʥʘʯʘʶʪʴ ʪʝ ʩʘʤʝ, ʷʢ-ʦʪ - ʬʦʨʤʘʣʽʟʦʚʘʥʦʾ ʟʘʜʘʥʽ ʧʨʦʮʝʜʫʨʠ 

ʚʟʘʻʤʦʜʽʾ ʢʦʤʧʦʥʝʥʪ, ʱʦ ʚʠʨʽʰʫʶʪʴ ʟʘʜʘʯʫ ʟʚ'ʷʟʢʫ ʢʦʤʧ'ʶʪʝʨʽʚ ʫ ʤʝʨʝʞʽ. ʆʜʥʘʢ 

ʜʦʩʠʪʴ ʯʘʩʪʦ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʮʠʭ ʪʝʨʤʽʥʽʚ ʻ ʜʝʷʢʠʡ ʥʶʘʥʩ: ʧʦʥʷʪʪʷ "ʧʨʦʪʦʢʦʣ" 

ʯʘʩʪʽʰʝ ʟʘʩʪʦʩʦʚʫʶʪʴ ʧʨʠ ʦʧʠʩʽ ʧʨʘʚʠʣ ʚʟʘʻʤʦʜʽʾ ʢʦʤʧʦʥʝʥʪ ʦʜʥʦʛʦ ʨʽʚʥʷ, 

ʨʦʟʪʘʰʦʚʘʥʠʭ ʥʘ ʨʽʟʥʠʭ ʚʫʟʣʘʭ ʤʝʨʝʞʽ, ʘ "ʽʥʪʝʨʬʝʡʩ" - ʧʨʠ ʦʧʠʩʽ ʧʨʘʚʠʣ ʚʟʘʻʤʦʜʽʾ 

ʢʦʤʧʦʥʝʥʪʽʚ ʩʫʩʽʜʥʽʭ ʨʽʚʥʽʚ, ʨʦʟʪʘʰʦʚʘʥʠʭ ʫ ʤʝʞʘʭ ʦʜʥʦʛʦ ʚʫʟʣʘ. 

ʇʦʛʦʜʞʝʥʠʡ ʥʘʙʽʨ ʧʨʦʪʦʢʦʣʽʚ ʨʽʟʥʠʭ ʨʽʚʥʽʚ, ʜʦʩʪʘʪʥʽʡ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ 

ʤʽʞʤʝʨʝʞʝʚʦʾ ʚʟʘʻʤʦʜʽʾ, ʥʘʟʠʚʘʻʪʴʩʷ ʩʪʝʢʦʤ ʧʨʦʪʦʢʦʣʽʚ.  

ʇʨʦʛʨʘʤʥʽ ʟʘʩʦʙʠ, ʱʦ ʨʝʘʣʽʟʫʶʪʴ ʜʝʷʢʠʡ ʧʨʦʪʦʢʦʣ, ʪʘʢʦʞ ʥʘʟʠʚʘʶʪʴʩʷ 

ʧʨʦʪʦʢʦʣʦʤ. ʇʨʠ ʮʴʦʤʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʧʨʦʪʦʢʦʣʦʤ - ʬʦʨʤʘʣʴʥʦ ʚʠʟʥʘʯʝʥʦʶ 

ʧʨʦʮʝʜʫʨʦʶ ʚʟʘʻʤʦʜʽʾ, ʽ ʧʨʦʪʦʢʦʣʦʤ - ʟʘʩʦʙʦʤ, ʱʦ ʨʝʘʣʽʟʫʻ ʮʶ ʧʨʦʮʝʜʫʨʫ, 

ʘʥʘʣʦʛʽʯʥʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʶ ʤʽʞ ʘʣʛʦʨʠʪʤʦʤ ʨʽʰʝʥʥʷ ʜʝʷʢʦʾ ʟʘʜʘʯʽ ʽ ʧʨʦʛʨʘʤʦʶ, ʱʦ 

ʚʠʨʽʰʫʻ ʮʶ ʟʘʜʘʯʫ. ɿʨʦʟʫʤʽʣʦ, ʱʦ ʪʦʡ ʩʘʤʠʡ ʘʣʛʦʨʠʪʤ ʤʦʞʝ ʙʫʪʠ ʟʘʧʨʦʛʨʘʤʦʚʘʥʠʡ 

ʽʟ ʨʽʟʥʠʤ ʩʪʫʧʝʥʝʤ ʝʬʝʢʪʠʚʥʦʩʪʽ. ʊʦʯʥʦ ʪʘʢʦʞ ʽ ʧʨʦʪʦʢʦʣ ʤʦʞʝ ʤʘʪʠ ʜʝʢʽʣʴʢʘ 

ʧʨʦʛʨʘʤʥʠʭ ʨʝʘʣʽʟʘʮʽʡ, ʥʘʧʨʠʢʣʘʜ, ʧʨʦʪʦʢʦʣ IPX, ʨʝʘʣʽʟʦʚʘʥʠʡ ʢʦʤʧʘʥʽʻʶ Microsoft 

ʜʣʷ Windows NT ʫ ʚʠʜʽ ʧʨʦʛʨʘʤʥʦʛʦ ʧʨʦʜʫʢʪʫ NWLink, ʤʘʻ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʷʢʽ 

ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ ʨʝʘʣʽʟʘʮʽʾ ʮʴʦʛʦ ʞ ʧʨʦʪʦʢʦʣʫ ʢʦʤʧʘʥʽʻʶ Novell. ʉʘʤʝ ʪʦʤʫ, ʧʨʠ 

ʧʦʨʽʚʥʷʥʥʽ ʧʨʦʪʦʢʦʣʽʚ ʚʘʨʪʦ ʚʨʘʭʦʚʫʚʘʪʠ ʥʝ ʪʽʣʴʢʠ ʣʦʛʽʢʫ ʾʭʥʴʦʾ ʨʦʙʦʪʠ, ʘʣʝ ʽ ʷʢʽʩʪʴ 

ʧʨʦʛʨʘʤʥʠʭ ʨʽʰʝʥʴ. ɹʽʣʴʰ ʪʦʛʦ, ʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʟʘʻʤʦʜʽʾ ʧʨʠʩʪʨʦʾʚ ʫ ʤʝʨʝʞʽ 

ʚʧʣʠʚʘʻ ʷʢʽʩʪʴ ʫʩʽʻʾ ʩʫʢʫʧʥʦʩʪʽ ʧʨʦʪʦʢʦʣʽʚ, ʱʦ ʩʢʣʘʜʘʶʪʴ ʩʪʝʢ, ʪʦʙʪʦ, ʥʘʩʢʽʣʴʢʠ 

ʨʘʮʽʦʥʘʣʴʥʦ ʨʦʟʧʦʜʽʣʝʥʽ ʬʫʥʢʮʽʾ ʤʽʞ ʧʨʦʪʦʢʦʣʘʤʠ ʨʽʟʥʠʭ ʨʽʚʥʽʚ ʽ ʥʘʩʢʽʣʴʢʠ ʜʦʙʨʝ 

ʚʠʟʥʘʯʝʥʽ ʽʥʪʝʨʬʝʡʩʠ ʤʽʞ ʥʠʤʠ. 

ʇʨʦʪʦʢʦʣʠ ʨʝʘʣʽʟʫʶʪʴʩʷ ʥʝ ʪʽʣʴʢʠ ʧʨʦʛʨʘʤʥʦ-ʘʧʘʨʘʪʥʠʤʠ ʟʘʩʦʙʘʤʠ 

ʢʦʤʧ'ʶʪʝʨʽʚ, ʘʣʝ ʽ ʢʦʤʫʥʽʢʘʮʽʡʥʠʤʠ ʧʨʠʩʪʨʦʷʤʠ. ɼʽʡʩʥʦ, ʫ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ 

ʟʚ'ʷʟʦʢ ʢʦʤʧ'ʶʪʝʨʽʚ ʫ ʤʝʨʝʞʽ ʟʜʽʡʩʥʶʻʪʴʩʷ ʥʝ ʧʨʷʤʦ - "ʢʦʤʧ'ʶʪʝʨ-ʢʦʤʧ'ʶʪʝʨ", ʘ 

ʯʝʨʝʟ ʨʽʟʥʽ ʢʦʤʫʥʽʢʘʮʽʡʥʽ ʧʨʠʩʪʨʦʾ ʪʘʢʽ, ʥʘʧʨʠʢʣʘʜ, ʷʢ ʢʦʥʮʝʥʪʨʘʪʦʨʠ, ʢʦʤʫʪʘʪʦʨʠ 

ʘʙʦ ʤʘʨʰʨʫʪʠʟʘʪʦʨʠ. ʋ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʠʧʫ ʧʨʠʩʪʨʦʶ, ʫ ʥʴʦʤʫ ʧʦʚʠʥʥʽ ʙʫʪʠ 

ʫʙʫʜʦʚʘʥʽ ʟʘʩʦʙʠ, ʷʢʽ ʨʝʘʣʽʟʫʶʪʴ ʜʝʷʢʠʡ ʥʘʙʽʨ ʤʝʨʝʞʥʠʭ ʧʨʦʪʦʢʦʣʽʚ. 

ʇʨʠ ʦʨʛʘʥʽʟʘʮʽʾ ʚʟʘʻʤʦʜʽʾ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʚʘ ʦʩʥʦʚʥʠʭ ʪʠʧʠ 

ʧʨʦʪʦʢʦʣʽʚ. ʋ ʧʨʦʪʦʢʦʣʘʭ ʽʟ ʫʩʪʘʥʦʚʣʝʥʥʷʤ ʟ'ʻʜʥʘʥʥʷ (connection-oriented network 

service, CONS) ʧʝʨʝʜ ʦʙʤʽʥʦʤ ʜʘʥʠʤʠ ʚʽʜʧʨʘʚʥʠʢ ʽ ʦʜʝʨʞʫʚʘʯ ʧʦʚʠʥʥʽ ʩʧʦʯʘʪʢʫ 

ʫʩʪʘʥʦʚʠʪʠ ʣʦʛʽʯʥʝ ʟ'ʻʜʥʘʥʥʷ, ʪʦʙʪʦ ʜʦʤʦʚʠʪʠʩʷ ʧʨʦ ʧʘʨʘʤʝʪʨʠ ʧʨʦʮʝʜʫʨʠ ʦʙʤʽʥʫ, 

ʷʢʽ ʙʫʜʫʪʴ ʜʽʷʪʠ ʪʽʣʴʢʠ ʚ ʨʘʤʢʘʭ ʜʘʥʦʛʦ ʟ'ʻʜʥʘʥʥʷ. ʇʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʜʽʘʣʦʛʫ ʚʦʥʠ 

ʧʦʚʠʥʥʽ ʨʦʟʽʨʚʘʪʠ ʮʝ ʟ'ʻʜʥʘʥʥʷ. ʂʦʣʠ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʥʦʚʝ ʟ'ʻʜʥʘʥʥʷ, ʧʝʨʝʛʦʚʦʨʥʘ 

ʧʨʦʮʝʜʫʨʘ ʚʠʢʦʥʫʻʪʴʩʷ ʥʘʥʦʚʦ. ʊʝʣʝʬʦʥ - ʮʝ ʧʨʠʢʣʘʜ ʚʟʘʻʤʦʜʽʾ, ʟʘʩʥʦʚʘʥʦʛʦ ʥʘ 

ʚʩʪʘʥʦʚʣʝʥʥʽ ʟ'ʻʜʥʘʥʥʷ. 

ɼʨʫʛʘ ʛʨʫʧʘ ʧʨʦʪʦʢʦʣʽʚ - ʧʨʦʪʦʢʦʣʠ ʙʝʟ ʧʦʧʝʨʝʜʥʴʦʛʦ ʚʩʪʘʥʦʚʣʝʥʥʷ ʟ'ʻʜʥʘʥʥʷ 

(connectionless network service, CLNS). ʊʘʢʽ ʧʨʦʪʦʢʦʣʠ ʥʘʟʠʚʘʶʪʴʩʷ ʪʘʢʦʞ 

ʜʝʡʪʘʛʨʘʤʥʠʤʠ ʧʨʦʪʦʢʦʣʘʤʠ. ɺʽʜʧʨʘʚʥʠʢ ʧʨʦʩʪʦ ʧʝʨʝʜʘʻ ʧʦʚʽʜʦʤʣʝʥʥʷ, ʢʦʣʠ ʚʦʥʦ 

ʛʦʪʦʚʦ. ʆʧʫʩʢʘʥʥʷ ʣʠʩʪʘ ʚ ʧʦʰʪʦʚʫ ʩʢʨʠʥʴʢʫ - ʮʝ ʧʨʠʢʣʘʜ ʟʚ'ʷʟʢʫ ʙʝʟ ʫʩʪʘʥʦʚʣʝʥʥʷ 

ʟ'ʻʜʥʘʥʥʷ. 

 

 

ʇʠʪʘʥʥʷ ʜʣʷ ʩʘʤʦʢʦʥʪʨʦʣʶ: 

1. ʗʢʘ ʮʽʣʴ ʧʨʠʩʣʽʜʫʻʪʴʩʷ ʧʨʠ ʟôʻʜʥʘʥʥʽ ʢʦʤʧôʶʪʝʨʽʚ ʫ ʤʝʨʝʞʫ? 

2. ʑʦ ʪʘʢʝ ʜʝʢʦʤʧʦʟʠʮʽʷ ʩʢʣʘʜʥʦʾ ʧʨʦʙʣʝʤʠ? 
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3. ʑʦ ʚʠʟʥʘʯʘʻ ʽʥʪʝʨʬʝʡʩ? 

4. ʑʦ ʥʘʟʠʚʘʻʪʴʩʷ ʧʨʦʪʦʢʦʣʦʤ? 

5. ʑʦ ʥʘʟʠʚʘʻʪʴʩʷ ʩʪʝʢʦʤ ʧʨʦʪʦʢʦʣʫ? 

6. ʗʢʽ ʽʩʥʫʶʪʴ ʜʚʘ ʪʠʧʠ ʧʨʦʪʦʢʦʣʽʚ? 
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ʊʝʤʘ 2. ʄʦʜʝʣʴ ISO/OSI. ʌʫʥʢʮʽʾ ʨʽʚʥʽʚ ʤʦʜʝʣʽ ISO/OSI. 

 

ʇʠʪʘʥʥʷ: 

1. ʄʦʜʝʣʴ ISO/OSI 

2. ʌʫʥʢʮʽʾ ʨʽʚʥʽʚ ʤʦʜʝʣʽ ISO/OSI. 
 

ʃʽʪʝʨʘʪʫʨʘ:[ 1.ʩʪʦʨ. 16..29, 3.ʩʪʦʨ. 74..77] 

 

ʄʦʜʝʣʴ ISO/OSI 

ɿ ʪʦʛʦ, ʱʦ ʧʨʦʪʦʢʦʣ ʻ ʫʛʦʜʦʶ, ʧʨʠʡʥʷʪʠʤ ʜʚʦʤʘ ʚʟʘʻʤʦʜʽʶʯʠʤʠ ʦʙ'ʻʢʪʘʤʠ, ʫ 

ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʜʚʦʤʘ ʧʨʘʮʶʶʯʠʤʠ ʚ ʤʝʨʝʞʽ ʢʦʤʧ'ʶʪʝʨʘʤʠ, ʟʦʚʩʽʤ ʥʝ ʚʠʧʣʠʚʘʻ, ʱʦ 

ʚʽʥ ʦʙʦʚ'ʷʟʢʦʚʦ ʷʚʣʷʻ ʩʦʙʦʶ ʩʪʘʥʜʘʨʪ. ɸʣʝ ʥʘ ʧʨʘʢʪʠʮʽ ʧʨʠ ʨʝʘʣʽʟʘʮʽʾ ʤʝʨʝʞ 

ʧʨʘʛʥʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʪʘʥʜʘʨʪʥʽ ʧʨʦʪʦʢʦʣʠ. ʎʝ ʤʦʞʫʪʴ ʙʫʪʠ ʬʽʨʤʦʚʽ, 

ʥʘʮʽʦʥʘʣʴʥʽ ʘʙʦ ʤʽʞʥʘʨʦʜʥʽ ʩʪʘʥʜʘʨʪʠ. 

ʄʽʞʥʘʨʦʜʥʘ ʆʨʛʘʥʽʟʘʮʽʷ ʧʦ ʉʪʘʥʜʘʨʪʘʭ (International Standards Organization, 

ISO) ʨʦʟʨʦʙʠʣʘ ʤʦʜʝʣʴ, ʷʢʘ ʯʽʪʢʦ ʚʠʟʥʘʯʘʻ ʨʽʟʥʽ ʨʽʚʥʽ ʚʟʘʻʤʦʜʽʾ ʩʠʩʪʝʤ, ʜʘʻ ʾʤ 

ʩʪʘʥʜʘʨʪʥʽ ʽʤʝʥʘ ʽ ʚʢʘʟʫʻ, ʷʢʫ ʨʦʙʦʪʫ ʧʦʚʠʥʥʠʡ ʨʦʙʠʪʠ ʢʦʞʥʠʡ ʨʽʚʝʥʴ. ʎʷ ʤʦʜʝʣʴ 

ʥʘʟʠʚʘʻʪʴʩʷ ʤʦʜʝʣʣʶ ʚʟʘʻʤʦʜʽʾ ʚʽʜʢʨʠʪʠʭ ʩʠʩʪʝʤ (Open System Interconnection, OSI) 

ʘʙʦ ʤʦʜʝʣʣʶ ISO/OSI. 

ʋ ʤʦʜʝʣʽ OSI ʚʟʘʻʤʦʜʽʷ ʜʽʣʠʪʴʩʷ ʥʘ ʩʽʤ ʨʽʚʥʽʚ ʘʙʦ ʰʘʨʽʚ (ʤʘʣ. 1). ʂʦʞʥʠʡ ʨʽʚʝʥʴ 

ʤʘʻ ʩʧʨʘʚʫ ʟ ʦʜʥʠʤ ʚʠʟʥʘʯʝʥʠʤ ʘʩʧʝʢʪʦʤ ʚʟʘʻʤʦʜʽʾ. ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʦʙʣʝʤʘ 

ʚʟʘʻʤʦʜʽʾ ʜʝʢʦʤʧʦʟʠʮʽʾ ʨʦʟʙʠʪʘ ʥʘ 7 ʧʨʠʚʘʪʥʠʭ ʧʨʦʙʣʝʤ, ʢʦʞʥʘ ʟ ʷʢʠʡ ʤʦʞʝ ʙʫʪʠ 

ʚʠʨʽʰʝʥʘ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʽʥʰʠʭ. ʂʦʞʥʠʡ ʨʽʚʝʥʴ ʧʽʜʪʨʠʤʫʻ ʽʥʪʝʨʬʝʡʩʠ ʟ ʚʠʱʠʤʠ ʽ 

ʥʠʱʠʤʠ ʨʽʚʥʷʤʠ.  
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ʈʠʩʫʥʦʢ 1. ʄʦʜʝʣʴ ʚʟʘʻʤʦʜʽʾ ʚʽʜʢʨʠʪʠʭ ʩʠʩʪʝʤ ISO/OSI 

 

ʄʦʜʝʣʴ OSI ʦʧʠʩʫʻ ʪʽʣʴʢʠ ʩʠʩʪʝʤʥʽ ʟʘʩʦʙʠ ʚʟʘʻʤʦʜʽʾ, ʥʝ ʪʦʨʢʘʶʯʠʩʴ ʜʦʜʘʪʢʽʚ 

ʢʽʥʮʝʚʠʭ ʢʦʨʠʩʪʫʚʘʯʽʚ. ɼʦʜʘʪʢʠ ʨʝʘʣʽʟʫʶʪʴ ʩʚʦʾ ʚʣʘʩʥʽ ʧʨʦʪʦʢʦʣʠ ʚʟʘʻʤʦʜʽʾ, 

ʟʚʝʨʪʘʶʯʠʩʴ ʜʦ ʩʠʩʪʝʤʥʠʭ ʟʘʩʦʙʽʚ. ɺʘʨʪʦ ʤʘʪʠ ʥʘ ʫʚʘʟʽ, ʱʦ ʜʦʜʘʪʦʢ ʤʦʞʝ ʚʟʷʪʠ ʥʘ 

ʩʝʙʝ ʬʫʥʢʮʽʾ ʜʝʷʢʠʭ ʚʝʨʭʥʽʭ ʨʽʚʥʽʚ ʤʦʜʝʣʽ OSI, ʫ ʪʘʢʦʤʫ ʚʠʧʘʜʢʫ, ʧʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ 

ʤʽʞʤʝʨʝʞʝʚʦʛʦ ʦʙʤʽʥʫ ʚʽʥ ʟʚʝʨʪʘʻʪʴʩʷ ʧʨʷʤʦ ʜʦ ʩʠʩʪʝʤʥʠʭ ʟʘʩʦʙʽʚ, ʚʠʢʦʥʫʶʯʠ 

ʬʫʥʢʮʽʾ ʥʠʞʥʽʭ ʨʽʚʥʽʚ ʤʦʜʝʣʽ OSI, ʷʢʽ ʟʘʣʠʰʠʣʠʩʴ. 

ɼʦʜʘʪʦʢ ʢʽʥʮʝʚʦʛʦ ʢʦʨʠʩʪʫʚʘʯʘ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʠʩʪʝʤʥʽ ʟʘʩʦʙʠ 

ʚʟʘʻʤʦʜʽʾ ʥʝ ʪʽʣʴʢʠ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʜʽʘʣʦʛʫ ʟ ʽʥʰʠʤ ʜʦʜʘʪʢʦʤ, ʱʦ ʚʠʢʦʥʫʻʪʴʩʷ ʥʘ 

ʽʥʰʽʡ ʤʘʰʠʥʽ, ʘʣʝ ʽ ʧʨʦʩʪʦ ʜʣʷ ʦʜʝʨʞʘʥʥʷ ʧʦʩʣʫʛ ʪʦʛʦ ʘʙʦ ʽʥʰʦʛʦ ʤʝʨʝʞʥʦʛʦ 

ʩʝʨʚʽʩʫ, ʥʘʧʨʠʢʣʘʜ, ʜʦʩʪʫʧʫ ʜʦ ʚʽʜʜʘʣʝʥʠʭ ʬʘʡʣʽʚ, ʦʜʝʨʞʘʥʥʷ ʧʦʰʪʠ ʘʙʦ ʜʦ 

ʤʝʨʝʞʥʠʭ ʧʨʠʥʪʝʨʽʚ. 

ʆʪʞʝ, ʥʝʭʘʡ ʜʦʜʘʪʦʢ ʟʚʝʨʪʘʻʪʴʩʷ ʟ ʟʘʧʠʪʦʤ ʜʦ ʧʨʠʢʣʘʜʥʦʛʦ ʨʽʚʥʷ, ʥʘʧʨʠʢʣʘʜ ʜʦ 

ʬʘʡʣʦʚʦʛʦ ʩʝʨʚʽʩʫ. ʅʘ ʧʽʜʩʪʘʚʽ ʮʴʦʛʦ ʟʘʧʠʪʫ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʠʢʣʘʜʥʦʛʦ 

ʨʽʚʥʷ ʬʦʨʤʫʻ ʧʦʚʽʜʦʤʣʝʥʥʷ ʩʪʘʥʜʘʨʪʥʦʛʦ ʬʦʨʤʘʪʫ, ʫ ʷʢʠʡ ʧʦʤʽʱʘʻ ʩʣʫʞʙʦʚʫ 

ʽʥʬʦʨʤʘʮʽʶ (ʟʘʛʦʣʦʚʦʢ) ʽ, ʤʦʞʣʠʚʦ, ʧʝʨʝʜʘʥʽ ʜʘʥʽ. ʇʦʪʽʤ ʮʝ ʧʦʚʽʜʦʤʣʝʥʥʷ 

ʥʘʧʨʘʚʣʷʻʪʴʩʷ ʧʨʝʜʩʪʘʚʥʠʮʴʢʦʤʫ ʨʽʚʥʶ. ʇʨʝʜʩʪʘʚʥʠʮʴʢʠʡ ʨʽʚʝʥʴ ʜʦʙʘʚʣʷʻ ʜʦ 

ʧʦʚʽʜʦʤʣʝʥʥʷ ʩʚʽʡ ʟʘʛʦʣʦʚʦʢ ʽ ʧʝʨʝʜʘʻ ʨʝʟʫʣʴʪʘʪ ʫʥʠʟ ʩʝʘʥʩʦʚʦʤʫ ʨʽʚʥʶ, ʷʢʠʡ ʫ 

ʩʚʦʶ ʯʝʨʛʫ ʜʦʙʘʚʣʷʻ ʩʚʽʡ ʟʘʛʦʣʦʚʦʢ ʽ ʪ.ʜ. ɼʝʷʢʽ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʪʦʢʦʣʽʚ ʧʝʨʝʜʙʘʯʘʶʪʴ 

ʥʘʷʚʥʽʩʪʴ ʫ ʧʦʚʽʜʦʤʣʝʥʥʽ ʥʝ ʪʽʣʴʢʠ ʟʘʛʦʣʦʚʢʘ, ʘʣʝ ʽ ʢʽʥʮʝʚʠʢʘ. ʅʘʨʝʰʪʽ, 
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ʧʦʚʽʜʦʤʣʝʥʥʷ ʜʦʩʷʛʘʻ ʥʘʡʥʠʞʯʦʛʦ, ʬʽʟʠʯʥʦʛʦ ʨʽʚʥʷ, ʷʢʠʡ ʜʽʡʩʥʦ ʧʝʨʝʜʘʻ ʡʦʛʦ ʧʦ 

ʣʽʥʽʷʭ ʟʚ'ʷʟʢʫ.  

ʂʦʣʠ ʧʦʚʽʜʦʤʣʝʥʥʷ ʧʦ ʤʝʨʝʞʽ ʥʘʜʭʦʜʠʪʴ ʥʘ ʽʥʰʫ ʤʘʰʠʥʫ, ʚʦʥʦ ʧʦʩʣʽʜʦʚʥʦ 

ʧʝʨʝʤʽʱʘʻʪʴʩʷ ʥʘʛʦʨʫ ʟ ʨʽʚʥʷ ʥʘ ʨʽʚʝʥʴ. ʂʦʞʥʠʡ ʨʽʚʝʥʴ ʘʥʘʣʽʟʫʻ, ʦʙʨʦʙʣʁʻ ʽ ʚʠʜʘʣʷʻ 

ʟʘʛʦʣʦʚʦʢ ʩʚʦʛʦ ʨʽʚʥʷ, ʚʠʢʦʥʫʻ ʚʽʜʧʦʚʽʜʥʦʤʫ ʜʘʥʦʤʫ ʨʽʚʥʶ ʬʫʥʢʮʽʾ ʽ ʧʝʨʝʜʘʻ 

ʧʦʚʽʜʦʤʣʝʥʥʷ ʨʽʚʥʶ, ʷʢʠʡ ʣʝʞʠʪʴ ʚʠʱʝ. 

ʂʨʽʤ ʪʝʨʤʽʥʘ "ʧʦʚʽʜʦʤʣʝʥʥʷ" (message) ʽʩʥʫʶʪʴ ʽ ʽʥʰʽ ʥʘʟʚʠ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʤʝʨʝʞʥʠʤʠ ʬʘʭʽʚʮʷʤʠ ʜʣʷ ʧʦʟʥʘʯʝʥʥʷ ʦʜʠʥʠʮʽ ʦʙʤʽʥʫ ʜʘʥʠʤʠ. ʋ ʩʪʘʥʜʘʨʪʘʭ ISO 

ʜʣʷ ʧʨʦʪʦʢʦʣʽʚ ʙʫʜʴ-ʷʢʦʛʦ ʨʽʚʥʷ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʪʘʢʠʡ ʪʝʨʤʽʥ ʷʢ "ʧʨʦʪʦʢʦʣʴʥʠʡ 

ʙʣʦʢ ʜʘʥʠʭ" - Protocol Data Unit (PDU). ʂʨʽʤ ʮʴʦʛʦ, ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʥʘʟʚʠ 

ʢʘʜʨ (frame), ʧʘʢʝʪ (packet), ʜʝʡʪʘʛʨʘʤʘ (datagram). 

ʌʫʥʢʮʽʾ ʨʽʚʥʽʚ ʤʦʜʝʣʽ ISO/OSI. 
ʌʽʟʠʯʥʠʡ ʨʽʚʝʥʴ. ʎʝʡ ʨʽʚʝʥʴ ʤʘʻ ʩʧʨʘʚʫ ʟ ʧʝʨʝʜʘʯʝʶ ʙʽʪʽʚ ʧʦ ʬʽʟʠʯʥʠʭ 

ʢʘʥʘʣʘʭ, ʪʘʢʠʤ, ʥʘʧʨʠʢʣʘʜ, ʷʢ ʢʦʘʢʩʽʘʣʴʥʠʡ ʢʘʙʝʣʴ, ʢʨʫʯʝʥʦʾ ʧʘʨʠ ʘʙʦ 

ʦʧʪʦʚʦʣʦʢʦʥʥʠʡ ʢʘʙʝʣʴ. ɼʦ ʮʴʦʛʦ ʨʽʚʥʷ ʤʘʶʪʴ ʚʽʜʥʦʰʝʥʥʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʬʽʟʠʯʥʠʭ 

ʩʝʨʝʜʦʚʠʱ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ, ʪʘʢʽ ʷʢ ʩʤʫʛʘ ʧʨʦʧʫʩʢʘʥʥʷ, ʧʝʨʝʰʢʦʜʦʟʘʭʠʱʝʥʽʩʪʴ, 

ʭʚʠʣʴʦʚʠʡ ʦʧʽʨ ʽ ʽʥʰʽ. ʅʘ ʮʴʦʤʫ ʞ ʨʽʚʥʽ ʚʠʟʥʘʯʘʶʪʴʩʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʝʣʝʢʪʨʠʯʥʠʭ 

ʩʠʛʥʘʣʽʚ, ʪʘʢʽ ʷʢ ʚʠʤʦʛʠ ʜʦ ʬʨʦʥʪʽʚ ʽʤʧʫʣʴʩʽʚ, ʨʽʚʥʷʤ ʥʘʧʨʫʛʠ ʘʙʦ ʩʪʨʫʤʫ 

ʧʝʨʝʜʘʥʦʛʦ ʩʠʛʥʘʣʫ, ʪʠʧ ʢʦʜʫʚʘʥʥʷ, ʰʚʠʜʢʽʩʪʴ ʧʝʨʝʜʘʯʽ ʩʠʛʥʘʣʽʚ. ʂʨʽʤ ʮʴʦʛʦ, ʪʫʪ 

ʩʪʘʥʜʘʨʪʠʟʫʶʪʴʩʷ ʪʠʧʠ ʟ'ʻʜʥʘʥʴ ʽ ʧʨʠʟʥʘʯʝʥʥʷ ʢʦʞʥʦʛʦ ʢʦʥʪʘʢʪʫ. 

ʌʫʥʢʮʽʾ ʬʽʟʠʯʥʦʛʦ ʨʽʚʥʷ ʨʝʘʣʽʟʫʶʪʴʩʷ ʫ ʚʩʽʭ ʧʨʠʩʪʨʦʷʭ, ʧʽʜʢʣʶʯʝʥʠʭ ʜʦ 

ʤʝʨʝʞʽ. ɿ ʙʦʢʫ ʢʦʤʧ'ʶʪʝʨʘ ʬʫʥʢʮʽʾ ʬʽʟʠʯʥʦʛʦ ʨʽʚʥʷ ʚʠʢʦʥʫʶʪʴʩʷ ʤʝʨʝʞʥʠʤ 

ʘʜʘʧʪʝʨʦʤ ʘʙʦ ʧʦʩʣʽʜʦʚʥʠʤ ʧʦʨʪʦʤ. 

ʇʨʠʢʣʘʜʦʤ ʧʨʦʪʦʢʦʣʫ ʬʽʟʠʯʥʦʛʦ ʨʽʚʥʷ ʤʦʞʝ ʩʣʫʞʠʪʠ ʩʧʝʮʠʬʽʢʘʮʽʷ 10Base-T 

ʪʝʭʥʦʣʦʛʽʾ Ethernet, ʱʦ ʚʠʟʥʘʯʘʻ ʚ ʷʢʦʩʪʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʢʘʙʝʣʷ ʥʝʝʢʨʘʥʦʚʘʥʦʾ 

ʢʨʫʯʝʥʦʾ ʧʘʨʠ ʢʘʪʝʛʦʨʽʾ 3 ʽʟ ʭʚʠʣʴʦʚʠʤ ʦʧʦʨʦʤ 100 ʆʤ, ʟ'ʻʜʥʘʥʥʷʤ RJ-45, 

ʤʘʢʩʠʤʘʣʴʥʫ ʜʦʚʞʠʥʫ ʬʽʟʠʯʥʦʛʦ ʩʝʛʤʝʥʪʘ 100 ʤʝʪʨʽʚ, ʤʘʥʯʝʩʪʝʨʩʴʢʠʡ ʢʦʜ ʜʣʷ 

ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʜʘʥʠʭ ʚ ʢʘʙʝʣʽ, ʽ ʽʥʰʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʝʨʝʜʦʚʠʱʘ ʡ ʝʣʝʢʪʨʠʯʥʠʭ 

ʩʠʛʥʘʣʽʚ. 

ʂʘʥʘʣʴʥʠʡ ʨʽʚʝʥʴ. ʅʘ ʬʽʟʠʯʥʦʤʫ ʨʽʚʥʽ ʧʨʦʩʪʦ ʧʝʨʝʩʠʣʘʶʪʴʩʷ ʙʽʪʠ. ʇʨʠ ʮʴʦʤʫ 

ʥʝ ʚʨʘʭʦʚʫʻʪʴʩʷ ʚ ʜʝʷʢʠʭ ʤʝʨʝʞʘʭ ʽ ʷʢʽ ʣʽʥʽʾ ʟʚ'ʷʟʢʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

(ʨʦʟʜʽʣʷʶʪʴʩʷ) ʧʦʧʝʨʝʤʽʥʥʦ ʜʝʢʽʣʴʢʦʤʘ ʧʘʨʘʤʠ ʚʟʘʻʤʦʜʽʶʯʠʭ ʢʦʤʧ'ʶʪʝʨʽʚ, ʯʠ 

ʟʘʥʷʪʝ ʬʽʟʠʯʥʝ ʩʝʨʝʜʦʚʠʱʝ ʧʝʨʝʜʘʯʽ. ʊʦʤʫ ʦʜʥʽʻʶ ʟ ʟʘʜʘʯ ʢʘʥʘʣʴʥʦʛʦ ʨʽʚʥʷ ʻ 

ʧʝʨʝʚʽʨʢʘ ʜʦʩʪʫʧʥʦʩʪʽ ʩʝʨʝʜʦʚʠʱʘ ʧʝʨʝʜʘʯʽ. ɯʥʰʦʶ ʟʘʜʘʯʝʶ ʢʘʥʘʣʴʥʦʛʦ ʨʽʚʥʷ ʻ 

ʨʝʘʣʽʟʘʮʽʷ ʤʝʭʘʥʽʟʤʽʚ ʚʠʷʚʣʝʥʥʷ ʽ ʢʦʨʝʢʮʽʾ ʧʦʤʠʣʦʢ. ɼʣʷ ʮʴʦʛʦ ʥʘ ʢʘʥʘʣʴʥʦʤʫ ʨʽʚʥʽ 

ʙʽʪʠ ʛʨʫʧʫʶʪʴʩʷ ʚ ʥʘʙʦʨʠ, ʷʢʽ ʥʘʟʠʚʘʶʪʴʩʷ ʢʘʜʨʘʤʠ (frames). ʂʘʥʘʣʴʥʠʡ ʨʽʚʝʥʴ 

ʟʘʙʝʟʧʝʯʫʻ ʢʦʨʝʢʪʥʽʩʪʴ ʧʝʨʝʜʘʯʽ ʢʦʞʥʦʛʦ ʢʘʜʨʫ, ʧʦʤʽʱʘʶʯʠ ʩʧʝʮʽʘʣʴʥʫ 

ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʙʽʪʽʚ ʫ ʧʦʯʘʪʦʢ ʽ ʢʽʥʝʮʴ ʢʦʞʥʦʛʦ ʢʘʜʨʘ, ʱʦʙ ʚʽʜʟʥʘʯʠʪʠ ʡʦʛʦ, ʘ ʪʘʢʦʞ 

ʦʙʯʠʩʣʶʻ ʢʦʥʪʨʦʣʴʥʫ ʩʫʤʫ, ʩʫʤʫʶʯʠ ʚʩʽ ʙʘʡʪʠ ʢʘʜʨʘ ʚʠʟʥʘʯʝʥʠʤ ʩʧʦʩʦʙʦʤ ʽ 

ʜʦʜʘʶʯʠ ʢʦʥʪʨʦʣʴʥʫ ʩʫʤʫ ʜʦ ʢʘʜʨʘ. ʂʦʣʠ ʢʘʜʨ ʧʨʠʭʦʜʠʪʴ, ʦʜʝʨʞʫʚʘʯ ʟʥʦʚʫ 

ʦʙʯʠʩʣʶʻ ʢʦʥʪʨʦʣʴʥʫ ʩʫʤʫ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʽ ʧʦʨʽʚʥʶʻ ʨʝʟʫʣʴʪʘʪ ʽʟ ʢʦʥʪʨʦʣʴʥʦʶ 

ʩʫʤʦʶ ʟ ʢʘʜʨʘ. ʗʢʱʦ ʚʦʥʠ ʟʙʽʛʘʶʪʴʩʷ, ʢʘʜʨ ʚʚʘʞʘʻʪʴʩʷ ʧʨʘʚʠʣʴʥʠʤ ʽ ʧʨʠʡʤʘʻʪʴʩʷ. 

ʗʢʱʦ ʞ ʢʦʥʪʨʦʣʴʥʽ ʩʫʤʠ ʥʝ ʟʙʽʛʘʶʪʴʩʷ, ʪʦ ʬʽʢʩʫʻʪʴʩʷ ʧʦʤʠʣʢʘ. 

ʋ ʧʨʦʪʦʢʦʣʘʭ ʢʘʥʘʣʴʥʦʛʦ ʨʽʚʥʷ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʷ ʫ ʣʦʢʘʣʴʥʠʭ ʤʝʨʝʞʘʭ, 

ʟʘʢʣʘʜʝʥʘ ʚʠʟʥʘʯʝʥʘ ʩʪʨʫʢʪʫʨʘ ʟʚ'ʷʟʢʽʚ ʤʽʞ ʢʦʤʧ'ʶʪʝʨʘʤʠ ʽ ʩʧʦʩʦʙʠ ʾʭʥʴʦʾ ʘʜʨʝʩʘʮʽʾ. 

ʍʦʯʘ ʢʘʥʘʣʴʥʠʡ ʨʽʚʝʥʴ ʽ ʟʘʙʝʟʧʝʯʫʻ ʜʦʩʪʘʚʢʫ ʢʘʜʨʘ ʤʽʞ ʙʫʜʴ-ʷʢʠʤʠ ʜʚʦʤʘ ʚʫʟʣʘʤʠ 

ʣʦʢʘʣʴʥʦʾ ʤʝʨʝʞʽ, ʚʽʥ ʮʝ ʨʦʙʠʪʴ ʪʽʣʴʢʠ ʚ ʤʝʨʝʞʽ ʟ ʮʽʣʢʦʤ ʚʠʟʥʘʯʝʥʦʶ ʪʦʧʦʣʦʛʽʻʶ 
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ʟʚ'ʷʟʢʽʚ, ʩʘʤʝ ʪʽʻʾ ʪʦʧʦʣʦʛʽʾ, ʜʣʷ ʷʢʦʾ ʚʽʥ ʙʫʚ ʨʦʟʨʦʙʣʝʥʠʡ. ɼʦ ʪʘʢʠʭ ʪʠʧʦʚʠʭ 

ʪʦʧʦʣʦʛʽʡ, ʧʽʜʪʨʠʤʫʚʘʥʠʭ ʧʨʦʪʦʢʦʣʘʤʠ ʢʘʥʘʣʴʥʦʛʦ ʨʽʚʥʷ ʣʦʢʘʣʴʥʠʭ ʤʝʨʝʞ, 

ʚʽʜʥʦʩʷʪʴʩʷ ʟʘʛʘʣʴʥʘ ʰʠʥʘ, ʢʽʣʴʮʝ ʽ ʟʽʨʢʘ. ʇʨʠʢʣʘʜʘʤʠ ʧʨʦʪʦʢʦʣʽʚ ʢʘʥʘʣʴʥʦʛʦ ʨʽʚʥʷ 

ʻ ʧʨʦʪʦʢʦʣʠ Ethernet, Token Ring, FDDI, 100VG-AnyLAN. 

ʋ ʣʦʢʘʣʴʥʠʭ ʤʝʨʝʞʘʭ ʧʨʦʪʦʢʦʣʠ ʢʘʥʘʣʴʥʦʛʦ ʨʽʚʥʷ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʢʦʤʧ'ʶʪʝʨʘʤʠ, ʤʦʩʪʘʤʠ, ʢʦʤʫʪʘʪʦʨʘʤʠ ʽ ʤʘʨʰʨʫʪʠʟʘʪʦʨʘʤʠ. ʋ ʢʦʤʧ'ʶʪʝʨʘʭ ʬʫʥʢʮʽʾ 

ʢʘʥʘʣʴʥʦʛʦ ʨʽʚʥʷ ʨʝʘʣʽʟʫʶʪʴʩʷ ʩʧʽʣʴʥʠʤʠ ʟʫʩʠʣʣʷʤʠ ʤʝʨʝʞʥʠʭ ʘʜʘʧʪʝʨʽʚ ʽ ʾʭʥʽʭ 

ʜʨʘʡʚʝʨʽʚ. 

ʋ ʛʣʦʙʘʣʴʥʠʭ ʤʝʨʝʞʘʭ, ʷʢʽ ʨʽʜʢʦ ʤʘʶʪʴ ʨʝʛʫʣʷʨʥʫ ʪʦʧʦʣʦʛʽʶ, ʢʘʥʘʣʴʥʠʡ ʨʽʚʝʥʴ 

ʟʘʙʝʟʧʝʯʫʻ ʦʙʤʽʥ ʧʦʚʽʜʦʤʣʝʥʥʷʤʠ ʤʽʞ ʜʚʦʤʘ ʩʫʩʽʜʥʽʤʠ ʢʦʤʧ'ʶʪʝʨʘʤʠ, ʟ'ʻʜʥʘʥʠʤʠ 

ʽʥʜʠʚʽʜʫʘʣʴʥʦʶ ʣʽʥʽʻʶ ʟʚ'ʷʟʢʫ. ʇʨʠʢʣʘʜʘʤʠ ʧʨʦʪʦʢʦʣʽʚ "ʪʦʯʢʘ - ʪʦʯʢʘ" (ʷʢ ʯʘʩʪʦ 

ʥʘʟʠʚʘʶʪʴ ʪʘʢʽ ʧʨʦʪʦʢʦʣʠ) ʤʦʞʫʪʴ ʩʣʫʞʠʪʠ ʰʠʨʦʢʦ ʧʦʰʠʨʝʥʽ ʧʨʦʪʦʢʦʣʠ PPP ʽ LAP-

B. 

ʄʝʨʝʞʥʠʡ ʨʽʚʝʥʴ. ʎʝʡ ʨʽʚʝʥʴ ʩʣʫʞʠʪʴ ʜʣʷ ʫʪʚʦʨʝʥʥʷ ʻʜʠʥʦʾ ʪʨʘʥʩʧʦʨʪʥʦʾ 

ʩʠʩʪʝʤʠ, ʱʦ ʦʙ'ʻʜʥʫʻ ʜʝʢʽʣʴʢʘ ʤʝʨʝʞ ʽʟ ʨʽʟʥʠʤʠ ʧʨʠʥʮʠʧʘʤʠ ʧʝʨʝʜʘʯʽ ʽʥʬʦʨʤʘʮʽʾ 

ʤʽʞ ʢʽʥʮʝʚʠʤʠ ʚʫʟʣʘʤʠ. ʈʦʟʛʣʷʥʝʤʦ ʬʫʥʢʮʽʾ ʤʝʨʝʞʥʦʛʦ ʨʽʚʥʷ ʥʘ ʧʨʠʢʣʘʜʽ ʣʦʢʘʣʴʥʠʭ 

ʤʝʨʝʞ. ʇʨʦʪʦʢʦʣ ʢʘʥʘʣʴʥʦʛʦ ʨʽʚʥʷ ʣʦʢʘʣʴʥʠʭ ʤʝʨʝʞ ʟʘʙʝʟʧʝʯʫʻ ʜʦʩʪʘʚʢʫ ʜʘʥʠʭ ʤʽʞ 

ʙʫʜʴ-ʷʢʠʤʠ ʚʫʟʣʘʤʠ ʪʽʣʴʢʠ ʚ ʤʝʨʝʞʽ ʟ ʚʽʜʧʦʚʽʜʥʦʶ ʪʠʧʦʚʦʶ ʪʦʧʦʣʦʛʽʻʶ. ʎʝ ʜʫʞʝ 

ʞʦʨʩʪʢʝ ʦʙʤʝʞʝʥʥʷ, ʷʢʝ ʥʝ ʜʦʟʚʦʣʷʻ ʙʫʜʫʚʘʪʠ ʤʝʨʝʞʽ ʟ ʨʦʟʚʠʪʦʶ ʩʪʨʫʢʪʫʨʦʶ, 

ʥʘʧʨʠʢʣʘʜ, ʤʝʨʝʞʽ, ʱʦ ʦʙ'ʻʜʥʫʶʪʴ ʜʝʢʽʣʴʢʘ ʤʝʨʝʞ ʧʽʜʧʨʠʻʤʩʪʚʘ ʚ ʻʜʠʥʫ ʤʝʨʝʞʫ, 

ʘʙʦ ʚʠʩʦʢʦʥʘʜʽʡʥʽ ʤʝʨʝʞʽ, ʫ ʷʢʠʭ ʽʩʥʫʶʪʴ ʥʘʜʣʠʰʢʦʚʽ ʟʚ'ʷʟʢʠ ʤʽʞ ʚʫʟʣʘʤʠ. ɼʣʷ ʪʦʛʦ, 

ʱʦʙ, ʟ ʦʜʥʦʛʦ ʙʦʢʫ, ʟʙʝʨʝʛʪʠ ʧʨʦʩʪʦʪʫ ʧʨʦʮʝʜʫʨ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ ʜʣʷ ʪʠʧʦʚʠʭ 

ʪʦʧʦʣʦʛʽʡ, ʘ ʟ ʽʥʰʦʛʦ ʙʦʢʫ, ʜʦʧʫʩʪʠʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʦʚʽʣʴʥʠʭ ʪʦʧʦʣʦʛʽʡ, 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʦʜʘʪʢʦʚʠʡ ʤʝʨʝʞʥʠʡ ʨʽʚʝʥʴ. ʅʘ ʮʴʦʤʫ ʨʽʚʥʽ ʚʚʦʜʠʪʴʩʷ ʧʦʥʷʪʪʷ 

"ʤʝʨʝʞʘ". ʋ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʧʽʜ ʤʝʨʝʞʝʶ ʨʦʟʫʤʽʻʪʴʩʷ ʩʫʢʫʧʥʽʩʪʴ ʢʦʤʧ'ʶʪʝʨʽʚ, 

ʟ'ʻʜʥʘʥʠʭ ʤʽʞ ʩʦʙʦʶ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʦʜʥʽʻʾ ʟʽ ʩʪʘʥʜʘʨʪʥʠʭ ʪʠʧʦʚʠʭ ʪʦʧʦʣʦʛʽʡ ʽ ʟ 

ʧʨʦʪʦʢʦʣʽʚ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ, ʜʣʷ ʚʠʟʥʘʯʝʥʦʛʦ ʢʘʥʘʣʴʥʦʛʦ 

ʨʽʚʥʷ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʫʩʝʨʝʜʠʥʽ ʤʝʨʝʞʽ ʜʦʩʪʘʚʢʘ ʜʘʥʠʭ ʨʝʛʫʣʶʻʪʴʩʷ ʢʘʥʘʣʴʥʠʤ ʨʽʚʥʝʤ, 

ʘ ʦʪ ʜʦʩʪʘʚʢʦʶ ʜʘʥʠʭ ʤʽʞ ʤʝʨʝʞʘʤʠ ʟʘʡʤʘʻʪʴʩʷ ʤʝʨʝʞʥʠʡ ʨʽʚʝʥʴ. 

ʇʦʚʽʜʦʤʣʝʥʥʷ ʤʝʨʝʞʥʦʛʦ ʨʽʚʥʷ ʧʨʠʡʥʷʪʦ ʥʘʟʠʚʘʪʠ ʧʘʢʝʪʘʤʠ (packets). ʇʨʠ 

ʦʨʛʘʥʽʟʘʮʽʾ ʜʦʩʪʘʚʢʠ ʧʘʢʝʪʽʚ ʥʘ ʤʝʨʝʞʥʦʤʫ ʨʽʚʥʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʦʥʷʪʪʷ "ʥʦʤʝʨ 

ʤʝʨʝʞʽ". ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʘʜʨʝʩ ʦʜʝʨʞʫʚʘʯʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʥʦʤʝʨʘ ʤʝʨʝʞʽ ʽ ʥʦʤʝʨʘ 

ʢʦʤʧ'ʶʪʝʨʘ ʚ ʮʽʡ ʤʝʨʝʞʽ. 

ʄʝʨʝʞʽ ʟ'ʻʜʥʫʶʪʴʩʷ ʤʽʞ ʩʦʙʦʶ ʩʧʝʮʽʘʣʴʥʠʤʠ ʧʨʠʩʪʨʦʷʤʠ, ʷʢʽ ʥʘʟʠʚʘʶʪʴʩʷ 

ʤʘʨʰʨʫʪʠʟʘʪʦʨʘʤʠ. ʄʘʨʰʨʫʪʠʟʘʪʦʨ - ʮʝ ʧʨʠʩʪʨʽʡ, ʷʢʠʡ ʟʙʠʨʘʻ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ 

ʪʦʧʦʣʦʛʽʶ ʤʽʞʤʝʨʝʞʥʠʭ ʟ'ʻʜʥʘʥʴ ʽ ʥʘ ʾʾ ʧʽʜʩʪʘʚʽ ʧʝʨʝʩʠʣʘʻ ʧʘʢʝʪʠ ʤʝʨʝʞʥʦʛʦ ʨʽʚʥʷ ʚ 

ʤʝʨʝʞʫ ʧʨʠʟʥʘʯʝʥʥʷ. ɼʣʷ ʪʦʛʦ, ʱʦʙ ʧʝʨʝʜʘʪʠ ʧʦʚʽʜʦʤʣʝʥʥʷ ʚʽʜ ʚʽʜʧʨʘʚʥʠʢʘ, ʱʦ 

ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʦʜʥʽʡ ʤʝʨʝʞʽ, ʦʜʝʨʞʫʚʘʯʫ, ʷʢʠʡ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʽʥʰʽʡ ʤʝʨʝʞʽ, ʧʦʪʨʽʙʥʦ 

ʟʨʦʙʠʪʠ ʜʝʷʢʫ ʢʽʣʴʢʽʩʪʴ ʪʨʘʥʟʠʪʥʠʭ ʧʝʨʝʜʘʯ (hops) ʤʽʞ ʤʝʨʝʞʘʤʠ, ʱʦʨʘʟ ʦʙʠʨʘʶʯʠ 

ʧʽʜʭʦʞʠʡ ʤʘʨʰʨʫʪ. ʊʘʢʠʤ ʯʠʥʦʤ, ʤʘʨʰʨʫʪ ʷʚʣʷʻ ʩʦʙʦʶ ʧʦʩʣʽʜʦʚʥʽʩʪʴ 

ʤʘʨʰʨʫʪʠʟʘʪʦʨʽʚ, ʯʝʨʝʟ ʷʢʽ ʧʨʦʭʦʜʠʪʴ ʧʘʢʝʪ. 

ʇʨʦʙʣʝʤʘ ʚʠʙʦʨʫ ʥʘʡʢʨʘʱʦʛʦ ʰʣʷʭʫ ʥʘʟʠʚʘʻʪʴʩʷ ʤʘʨʰʨʫʪʠʟʘʮʽʻʶ ʽ ʾʾ ʨʽʰʝʥʥʷʤ 

ʻ ʛʦʣʦʚʥʦʶ ʟʘʜʘʯʝʶ ʤʝʨʝʞʥʦʛʦ ʨʽʚʥʷ. ʎʷ ʧʨʦʙʣʝʤʘ ʫʩʢʣʘʜʥʶʻʪʴʩʷ ʪʠʤ, ʱʦ ʩʘʤʠʡ 

ʢʦʨʦʪʢʠʡ ʰʣʷʭ ʥʝ ʟʘʚʞʜʠ ʥʘʡʢʨʘʱʠʡ. ʏʘʩʪʦ ʢʨʠʪʝʨʽʻʤ ʧʨʠ ʚʠʙʦʨʽ ʤʘʨʰʨʫʪʫ ʻ ʯʘʩ 

ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ ʧʦ ʮʴʦʤʫ ʤʘʨʰʨʫʪʽ, ʚʽʥ ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʨʦʧʫʩʢʥʦʾ ʩʧʨʦʤʦʞʥʦʩʪʽ 

ʢʘʥʘʣʽʚ ʟʚ'ʷʟʢʫ ʡ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʪʨʘʬʽʢʘ, ʷʢʠʡ ʤʦʞʝ ʟʤʽʥʶʚʘʪʠʩʷ ʟ ʯʘʩʦʤ. ɼʝʷʢʽ 
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ʘʣʛʦʨʠʪʤʠ ʤʘʨʰʨʫʪʠʟʘʮʽʾ ʥʘʤʘʛʘʶʪʴʩʷ ʧʨʠʩʪʦʩʫʚʘʪʠʩʷ ʜʦ ʟʤʽʥʠ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʫ 

ʪʦʡ ʯʘʩ, ʷʢ ʽʥʰʽ ʧʨʠʡʤʘʶʪʴ ʨʽʰʝʥʥʷ ʥʘ ʦʩʥʦʚʽ ʩʝʨʝʜʥʽʭ ʧʦʢʘʟʥʠʢʽʚ ʟʘ ʪʨʠʚʘʣʠʡ ʯʘʩ. 

ɺʠʙʽʨ ʤʘʨʰʨʫʪʫ ʤʦʞʝ ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʽ ʧʦ ʽʥʰʠʭ ʢʨʠʪʝʨʽʷʭ, ʥʘʧʨʠʢʣʘʜ, ʥʘʜʽʡʥʦʩʪʽ 

ʧʝʨʝʜʘʯʽ. 

ʅʘ ʤʝʨʝʞʥʦʤʫ ʨʽʚʥʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʜʚʘ ʚʠʜʠ ʧʨʦʪʦʢʦʣʽʚ. ʇʝʨʰʠʡ ʚʠʜ 

ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʚʠʟʥʘʯʝʥʥʷ ʧʨʘʚʠʣ ʧʝʨʝʜʘʯʽ ʧʘʢʝʪʽʚ ʽʟ ʜʘʥʠʤʠ ʢʽʥʮʝʚʠʭ ʚʫʟʣʽʚ ʚʽʜ 

ʚʫʟʣʘ ʜʦ ʤʘʨʰʨʫʪʠʟʘʪʦʨʘ ʽ ʤʽʞ ʤʘʨʰʨʫʪʠʟʘʪʦʨʘʤʠ. ʉʘʤʝ ʮʽ ʧʨʦʪʦʢʦʣʠ ʟʚʠʯʘʡʥʦ 

ʤʘʶʪʴ ʥʘ ʫʚʘʟʽ, ʢʦʣʠ ʛʦʚʦʨʷʪʴ ʧʨʦ ʧʨʦʪʦʢʦʣʠ ʤʝʨʝʞʥʦʛʦ ʨʽʚʥʷ. ɼʦ ʤʝʨʝʞʥʦʛʦ ʨʽʚʥʷ 

ʚʽʜʥʦʩʷʪʴ ʽ ʽʥʰʠʡ ʚʠʜ ʧʨʦʪʦʢʦʣʽʚ, ʷʢʽ ʥʘʟʠʚʘʶʪʴʩʷ ʧʨʦʪʦʢʦʣʘʤʠ ʦʙʤʽʥʫ ʤʘʨʰʨʫʪʥʦʶ 

ʽʥʬʦʨʤʘʮʽʻʶ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʮʠʭ ʧʨʦʪʦʢʦʣʽʚ ʤʘʨʰʨʫʪʠʟʘʪʦʨʠ ʟʙʠʨʘʶʪʴ ʽʥʬʦʨʤʘʮʽʶ 

ʧʨʦ ʪʦʧʦʣʦʛʽʶ ʤʽʞʤʝʨʝʞʥʠʭ ʟ'ʻʜʥʘʥʴ. ʇʨʦʪʦʢʦʣʠ ʤʝʨʝʞʥʦʛʦ ʨʽʚʥʷ ʨʝʘʣʽʟʫʶʪʴʩʷ 

ʧʨʦʛʨʘʤʥʠʤʠ ʤʦʜʫʣʷʤʠ ʦʧʝʨʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ, ʘ ʪʘʢʦʞ ʧʨʦʛʨʘʤʥʠʤʠ ʡ ʘʧʘʨʘʪʥʠʤʠ 

ʟʘʩʦʙʘʤʠ ʤʘʨʰʨʫʪʠʟʘʪʦʨʽʚ. 

ʇʨʠʢʣʘʜʘʤʠ ʧʨʦʪʦʢʦʣʽʚ ʤʝʨʝʞʥʦʛʦ ʨʽʚʥʷ ʻ ʧʨʦʪʦʢʦʣ ʤʽʞʤʝʨʝʞʝʚʦʾ ʚʟʘʻʤʦʜʽʾ IP 

ʩʪʝʢʘ TCP/IP ʽ ʧʨʦʪʦʢʦʣ ʤʽʞʤʝʨʝʞʝʚʦʛʦ ʦʙʤʽʥʫ ʧʘʢʝʪʘʤʠ IPX ʩʪʝʢʘ Novell. 

ʊʨʘʥʩʧʦʨʪʥʠʡ ʨʽʚʝʥʴ. ʅʘ ʰʣʷʭʫ ʚʽʜ ʚʽʜʧʨʘʚʥʠʢʘ ʜʦ ʦʜʝʨʞʫʚʘʯʘ ʧʘʢʝʪʠ 

ʤʦʞʫʪʴ ʙʫʪʠ ʧʝʨʝʢʨʫʯʝʥʽ ʘʙʦ ʫʪʨʘʯʝʥʽ. ʍʦʯʘ ʜʝʷʢʽ ʜʦʜʘʪʢʠ ʤʘʶʪʴ ʚʣʘʩʥʽ ʟʘʩʦʙʠ 

ʦʧʨʘʮʶʚʘʥʥʷ ʧʦʤʠʣʦʢ, ʽʩʥʫʶʪʴ ʽ ʪʘʢʽ, ʷʢʽ ʚʽʜʜʘʶʪʴ ʧʝʨʝʚʘʛʫ ʚʽʜʨʘʟʫ ʤʘʪʠ ʩʧʨʘʚʫ ʟ 

ʥʘʜʽʡʥʠʤ ʟ'ʻʜʥʘʥʥʷʤ. ʈʦʙʦʪʘ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʨʽʚʥʷ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦʙ ʟʘʙʝʟʧʝʯʠʪʠ 

ʜʦʜʘʪʢʘʤ ʘʙʦ ʚʝʨʭʥʽʤ ʨʽʚʥʷʤ ʩʪʝʢʘ - ʧʨʠʢʣʘʜʥʦʤʫ ʽ ʩʝʘʥʩʦʚʦʤʫ - ʧʝʨʝʜʘʯʫ ʜʘʥʠʭ ʽʟ 

ʪʠʤ ʩʪʫʧʝʥʝʤ ʥʘʜʽʡʥʦʩʪʽ, ʷʢʠʡ ʾʤ ʧʦʪʨʽʙʥʦ. ʄʦʜʝʣʴ OSI ʚʠʟʥʘʯʘʻ ʧ'ʷʪʴ ʢʣʘʩʽʚ 

ʩʝʨʚʽʩʫ, ʥʘʜʘʥʠʭ ʪʨʘʥʩʧʦʨʪʥʠʤ ʨʽʚʥʝʤ. ʎʽ ʚʠʜʠ ʩʝʨʚʽʩʫ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʷʢʽʩʪʶ 

ʥʘʜʘʥʠʭ ʧʦʩʣʫʛ: 

 ʪʝʨʤʽʥʦʚʽʩʪʶ, 

 ʤʦʞʣʠʚʽʩʪʶ ʚʽʜʥʦʚʣʝʥʥʷ ʧʝʨʝʨʚʘʥʦʛʦ ʟʚ'ʷʟʢʫ, 

 ʥʘʷʚʥʽʩʪʶ ʟʘʩʦʙʽʚ ʤʫʣʴʪʠʧʣʝʢʩʠʨʫʚʘʥʥʷ ʜʝʢʽʣʴʢʦʭ ʟ'ʻʜʥʘʥʴ ʤʽʞ ʨʽʟʥʠʤʠ 
ʧʨʠʢʣʘʜʥʠʤʠ ʧʨʦʪʦʢʦʣʘʤʠ ʯʝʨʝʟ ʟʘʛʘʣʴʥʠʡ ʪʨʘʥʩʧʦʨʪʥʠʡ ʧʨʦʪʦʢʽʣ, 

 ʩʧʨʦʤʦʞʥʽʩʪʶ ʜʦ ʚʠʷʚʣʝʥʥʷ ʽ ʚʠʧʨʘʚʣʝʥʥʷ ʧʦʤʠʣʦʢ ʧʝʨʝʜʘʯʽ, ʪʘʢʠʭ ʷʢ 
ʧʝʨʝʢʨʫʯʫʚʘʥʥʷ, ʚʪʨʘʪʘ ʽ ʜʫʙʣʶʚʘʥʥʷ ʧʘʢʝʪʽʚ. 

ɺʠʙʽʨ ʢʣʘʩʫ ʩʝʨʚʽʩʫ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʨʽʚʥʷ ʚʠʟʥʘʯʘʻʪʴʩʷ, ʟ ʦʜʥʦʛʦ ʙʦʢʫ, ʪʠʤ, ʫ 

ʷʢʦʤʫ ʩʪʫʧʝʥʽ ʟʘʜʘʯʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ʚʠʨʽʰʫʻʪʴʩʷ ʩʘʤʠʤʠ ʜʦʜʘʪʢʘʤʠ ʽ 

ʧʨʦʪʦʢʦʣʘʤʠ ʙʽʣʴʰ ʚʠʩʦʢʠʭ, ʯʠʤ ʪʨʘʥʩʧʦʨʪʥʠʡ, ʨʽʚʥʽʚ, ʘ ʟ ʽʥʰʦʛʦ ʙʦʢʫ, ʮʝʡ ʚʠʙʽʨ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʦʛʦ, ʥʘʩʢʽʣʴʢʠ ʥʘʜʽʡʥʦʶ ʻ ʚʩʷ ʩʠʩʪʝʤʘ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʜʘʥʠʭ ʫ 

ʤʝʨʝʞʽ. ʊʘʢ, ʥʘʧʨʠʢʣʘʜ, ʷʢʱʦ ʷʢʽʩʪʴ ʢʘʥʘʣʽʚ ʧʝʨʝʜʘʯʽ ʟʚ'ʷʟʢʫ ʜʫʞʝ ʚʠʩʦʢʘ, ʽ 

ʽʤʦʚʽʨʥʽʩʪʴ ʚʠʥʠʢʥʝʥʥʷ ʧʦʤʠʣʦʢ, ʥʝ ʚʠʷʚʣʝʥʠʭ ʧʨʦʪʦʢʦʣʘʤʠ ʙʽʣʴʰ ʥʠʟʴʢʠʭ ʨʽʚʥʽʚ, 

ʥʝʚʝʣʠʢʘ, ʪʦ ʨʦʟʫʤʥʦ ʩʢʦʨʠʩʪʘʪʠʩʷ ʦʜʥʠʤ ʽʟ ʧʦʣʝʛʰʝʥʠʭ ʩʝʨʚʽʩʽʚ ʪʨʘʥʩʧʦʨʪʥʦʛʦ 

ʨʽʚʥʷ, ʥʝ ʦʙʪʷʞʝʥʠʭ ʯʠʩʣʝʥʥʠʤʠ ʧʝʨʝʚʽʨʢʘʤʠ, ʢʚʽʪʫʚʘʥʥʥʷʤ ʽ ʽʥʰʠʤʠ ʧʨʠʡʦʤʘʤʠ 

ʧʽʜʚʠʱʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ. ʗʢʱʦ ʞ ʪʨʘʥʩʧʦʨʪʥʽ ʟʘʩʦʙʠ ʜʫʞʝ ʥʝʥʘʜʽʡʥʽ, ʪʦ ʜʦʮʽʣʴʥʦ 

ʟʚʝʨʥʫʪʠʩʷ ʜʦ ʥʘʡʙʽʣʴʰ ʨʦʟʚʠʪʦʛʦ ʩʝʨʚʽʩʫ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʨʽʚʥʷ, ʷʢʠʡ ʧʨʘʮʶʻ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʘʢʩʠʤʫʤʘ ʟʘʩʦʙʽʚ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʡ ʫʩʫʥʝʥʥʷ ʧʦʤʠʣʦʢ - ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʧʦʧʝʨʝʜʥʴʦʛʦ ʚʩʪʘʥʦʚʣʝʥʥʷ ʣʦʛʽʯʥʦʛʦ ʟ'ʻʜʥʘʥʥʷ, ʢʦʥʪʨʦʣʶ ʜʦʩʪʘʚʢʠ 

ʧʦʚʽʜʦʤʣʝʥʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʥʪʨʦʣʴʥʠʭ ʩʫʤ ʽ ʮʠʢʣʽʯʥʦʾ ʥʫʤʝʨʘʮʽʾ ʧʘʢʝʪʽʚ, 

ʫʩʪʘʥʦʚʣʝʥʥʷ ʪʘʡʤ-ʘʫʪʽʚ ʜʦʩʪʘʚʢʠ ʽ ʪ.ʧ. 

ʗʢ ʧʨʘʚʠʣʦ, ʫʩʽ ʧʨʦʪʦʢʦʣʠ, ʧʦʯʠʥʘʶʯʠ ʟ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʨʽʚʥʷ ʽ ʚʠʱʝ, 

ʨʝʘʣʽʟʫʶʪʴʩʷ ʧʨʦʛʨʘʤʥʠʤʠ ʟʘʩʦʙʘʤʠ ʢʽʥʮʝʚʠʭ ʚʫʟʣʽʚ ʤʝʨʝʞʽ - ʢʦʤʧʦʥʝʥʪʘʤʠ ʾʭ 

ʤʝʨʝʞʥʠʭ ʦʧʝʨʘʮʽʡʥʠʭ ʩʠʩʪʝʤ. ɼʦ ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʨʦʪʦʢʦʣʽʚ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ 

ʧʨʦʪʦʢʦʣʠ TCP ʽ UDP ʩʪʝʢʘ TCP/IP ʽ ʧʨʦʪʦʢʦʣ SPX ʩʪʝʢʘ Novell. 
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ʉʝʘʥʩʦʚʠʡ ʨʽʚʝʥʴ. ʉʝʘʥʩʦʚʠʡ ʨʽʚʝʥʴ ʟʘʙʝʟʧʝʯʫʻ ʢʝʨʫʚʘʥʥʷ ʜʽʘʣʦʛʦʤ ʜʣʷ ʪʦʛʦ, 

ʱʦʙ ʬʽʢʩʫʚʘʪʠ, ʷʢʘ ʟʽ ʩʪʦʨʽʥ ʻ ʘʢʪʠʚʥʦʶ ʚ ʜʽʡʩʥʠʡ ʤʦʤʝʥʪ, ʘ ʪʘʢʦʞ ʥʘʜʘʻ 

ʤʦʞʣʠʚʦʩʪʽ ʩʠʥʭʨʦʥʽʟʘʮʽʾ. ʆʩʪʘʥʥʽ ʜʦʟʚʦʣʷʶʪʴ ʫʩʪʘʚʣʷʪʠ ʢʦʥʪʨʦʣʴʥʽ ʪʦʯʢʠ ʚ ʜʦʚʛʽ 

ʧʝʨʝʜʘʯʽ, ʱʦʙ ʫ ʚʠʧʘʜʢʫ ʚʽʜʤʦʚʠ ʤʦʞʥʘ ʙʫʣʦ ʧʦʚʝʨʥʫʪʠʩʷ ʜʦ ʦʩʪʘʥʥʴʦʾ ʢʦʥʪʨʦʣʴʥʦʾ 

ʪʦʯʢʠ, ʟʘʤʽʩʪʴ ʪʦʛʦ, ʱʦʙ ʧʦʯʠʥʘʪʠ ʫʩʝ ʟ ʧʦʯʘʪʢʫ. ʅʘ ʧʨʘʢʪʠʮʽ ʥʝ ʙʘʛʘʪʦ ʜʦʜʘʪʢʽʚ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʩʝʘʥʩʦʚʠʡ ʨʽʚʝʥʴ, ʽ ʚʽʥ ʨʽʜʢʦ ʨʝʘʣʽʟʫʻʪʴʩʷ. 

ʈʽʚʝʥʴ ʧʨʝʜʩʪʘʚʣʝʥʥʷ. ʎʝʡ ʨʽʚʝʥʴ ʟʘʙʝʟʧʝʯʫʻ ʛʘʨʘʥʪʽʶ ʪʦʛʦ, ʱʦ ʽʥʬʦʨʤʘʮʽʷ, 

ʧʝʨʝʜʘʥʘ ʧʨʠʢʣʘʜʥʠʤ ʨʽʚʥʝʤ, ʙʫʜʝ ʟʨʦʟʫʤʽʣʘ ʧʨʠʢʣʘʜʥʦʤʫ ʨʽʚʥʶ ʚ ʽʥʰʽʡ ʩʠʩʪʝʤʽ. 

ʇʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ ʨʽʚʝʥʴ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʚʠʢʦʥʫʻ ʧʝʨʝʪʚʦʨʝʥʥʷ ʬʦʨʤʘʪʽʚ ʜʘʥʠʭ ʫ 

ʜʝʷʢʠʡ ʟʘʛʘʣʴʥʠʡ ʬʦʨʤʘʪ ʧʨʝʜʩʪʘʚʣʝʥʥʷ, ʘ ʥʘ ʧʨʠʡʦʤʽ, ʚʽʜʧʦʚʽʜʥʦ, ʚʠʢʦʥʫʻ ʟʚʦʨʦʪʥʝ 

ʧʝʨʝʪʚʦʨʝʥʥʷ. ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʠʢʣʘʜʥʽ ʨʽʚʥʽ ʤʦʞʫʪʴ ʧʝʨʝʙʦʨʦʪʠ, ʥʘʧʨʠʢʣʘʜ, 

ʩʠʥʪʘʢʩʠʯʥʽ ʨʦʟʭʦʜʞʝʥʥʷ ʚ ʧʨʝʜʩʪʘʚʣʝʥʥʽ ʜʘʥʠʭ. ʅʘ ʮʴʦʤʫ ʨʽʚʥʽ ʤʦʞʝ ʚʠʢʦʥʫʚʘʪʠʩʷ 

ʰʠʬʨʫʚʘʥʥʷ ʽ ʜʝʰʠʬʨʫʚʘʥʥʷ ʜʘʥʠʭ, ʟʘʚʜʷʢʠ ʷʢʦʤʫ ʪʘʻʤʥʽʩʪʴ ʦʙʤʽʥʫ ʜʘʥʠʤʠ 

ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʚʽʜʨʘʟʫ ʜʣʷ ʚʩʽʭ ʧʨʠʢʣʘʜʥʠʭ ʩʝʨʚʽʩʽʚ. ʇʨʠʢʣʘʜʦʤ ʧʨʦʪʦʢʦʣʫ, ʱʦ 

ʧʨʘʮʶʻ ʥʘ ʨʽʚʥʽ ʧʨʝʜʩʪʘʚʣʝʥʥʷ, ʻ ʧʨʦʪʦʢʦʣ Secure Socket Layer (SSL), ʷʢʠʡ 

ʟʘʙʝʟʧʝʯʫʻ ʩʝʢʨʝʪʥʠʡ ʦʙʤʽʥ ʧʦʚʽʜʦʤʣʝʥʥʷʤʠ ʜʣʷ ʧʨʦʪʦʢʦʣʽʚ ʧʨʠʢʣʘʜʥʦʛʦ ʨʽʚʥʷ 

ʩʪʝʢʘ TCP/IP. 

ʇʨʠʢʣʘʜʥʠʡ ʨʽʚʝʥʴ. ʇʨʠʢʣʘʜʥʠʡ ʨʽʚʝʥʴ - ʮʝ ʚ ʜʽʡʩʥʦʩʪʽ ʧʨʦʩʪʦ ʥʘʙʽʨ 

ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʧʨʦʪʦʢʦʣʽʚ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʠʭ ʢʦʨʠʩʪʫʚʘʯʽ ʤʝʨʝʞʽ ʦʜʝʨʞʫʶʪʴ 

ʜʦʩʪʫʧ ʜʦ ʨʦʟʜʽʣʴʥʠʭ ʨʝʩʫʨʩʽʚ, ʪʘʢʠʭ ʷʢ ʬʘʡʣʠ, ʧʨʠʥʪʝʨʠ ʘʙʦ ʛʽʧʝʨʪʝʢʩʪʦʚʽ Web-

ʩʪʦʨʽʥʢʠ, ʘ ʪʘʢʦʞ ʦʨʛʘʥʽʟʫʶʪʴ ʩʚʦʶ ʩʧʽʣʴʥʫ ʨʦʙʦʪʫ, ʥʘʧʨʠʢʣʘʜ, ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʧʨʦʪʦʢʦʣʫ ʝʣʝʢʪʨʦʥʥʦʾ ʧʦʰʪʠ. ʆʜʠʥʠʮʷ ʜʘʥʠʭ, ʷʢʦʶ ʦʧʝʨʫʻ ʧʨʠʢʣʘʜʥʠʡ ʨʽʚʝʥʴ, 

ʟʚʠʯʘʡʥʦ ʥʘʟʠʚʘʻʪʴʩʷ ʧʦʚʽʜʦʤʣʝʥʥʷʤ (message). 

ɯʩʥʫʻ ʜʫʞʝ ʚʝʣʠʢʘ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʧʨʦʪʦʢʦʣʽʚ ʧʨʠʢʣʘʜʥʦʛʦ ʨʽʚʥʷ. ʇʨʠʚʝʜʝʤʦ ʚ 

ʷʢʦʩʪʽ ʧʨʠʢʣʘʜʽʚ ʭʦʯʘ ʙ ʜʝʢʽʣʴʢʘ ʥʘʡʙʽʣʴʰʝ ʧʦʰʠʨʝʥʠʭ ʨʝʘʣʽʟʘʮʽʡ ʬʘʡʣʦʚʠʭ 

ʩʝʨʚʽʩʽʚ: NCP ʚ ʦʧʝʨʘʮʽʡʥʽʡ ʩʠʩʪʝʤʽ Novell NetWare, SMB ʫ Microsoft Windows NT, 

NFS, FTP ʽ TFTP, ʷʢʽ ʚʭʦʜʷʪʴ ʫ ʩʪʝʢ TCP/IP. 

ʄʦʜʝʣʴ OSI ʧʨʝʜʩʪʘʚʣʷʻ ʭʦʯʘ ʽ ʜʫʞʝ ʚʘʞʣʠʚʫ, ʘʣʝ ʪʽʣʴʢʠ ʦʜʥʫ ʟ ʙʘʛʘʪʴʦʭ ʤʦʜʝʣʝʡ 

ʢʦʤʫʥʽʢʘʮʽʡ. ʎʽ ʤʦʜʝʣʽ ʽ ʟʚ'ʷʟʘʥʽ ʟ ʥʠʤʠ ʩʪʝʢʠ ʧʨʦʪʦʢʦʣʽʚ ʤʦʞʫʪʴ ʚʽʜʨʽʟʥʷʪʠʩʷ 

ʢʽʣʴʢʽʩʪʶ ʨʽʚʥʽʚ, ʾʭʥʽʤʠ ʬʫʥʢʮʽʷʤʠ, ʬʦʨʤʘʪʘʤʠ ʧʦʚʽʜʦʤʣʝʥʴ, ʩʝʨʚʽʩʘʤʠ, ʥʘʜʘʥʠʤʠ 

ʥʘ ʚʝʨʭʥʽʭ ʨʽʚʥʷʭ ʽ ʽʥʰʠʭ ʧʘʨʘʤʝʪʨʽʚ. 

 

ʇʠʪʘʥʥʷ ʜʣʷ ʩʘʤʦʢʦʥʪʨʦʣʶ: 

1. ʗʢʘ ʤʦʜʝʣʴ ʥʘʟʠʚʘʻʪʴʩʷ ʤʦʜʝʣʣʶ ʚʟʘʻʤʦʜʽʾ ʚʽʜʢʨʠʪʠʭ ʩʠʩʪʝʤ? 

2. ʗʢʽ ʽʩʥʫʶʪʴ ʩʽʤ ʨʽʚʥʽʚ ʤʦʜʝʣʽ OSI? 

3. ʑʦ ʦʧʠʩʫʻ ʤʦʜʝʣʴ OSI? 

4. ʗʢʽ ʚʠ ʟʥʘʻʪʝ ʬʫʥʢʮʽʾ ʤʦʜʝʣʽ ISO/OSI? 

5. ʇʨʠʟʥʘʯʝʥʥʷ ʬʽʟʠʯʥʦʛʦ ʨʽʚʥʷ. 

6. ʇʨʠʟʥʘʯʝʥʥʷ ʢʘʥʘʣʴʥʦʛʦ ʨʽʚʥʷ. 

7. ʇʨʠʟʥʘʯʝʥʥʷ ʤʝʨʝʞʝʚʦʛʦ ʨʽʚʥʷ. 

8. ʑʦ ʥʘʟʠʚʘʻʪʴʩʷ ʧʘʢʝʪʘʤʠ? 

9. ʑʦ ʥʘʟʠʚʘʻʪʴʩʷ ʤʘʨʰʨʫʪʠʟʘʪʦʨʦʤ? 

10. ʑʦ ʥʘʟʠʚʘʻʪʴʩʷ ʤʘʨʰʨʫʪʠʟʘʮʽʻʶ? 

11. ɼʚʘ ʚʠʜʠ ʧʨʦʪʦʢʦʣʽʚ ʥʘ ʤʝʨʝʞʥʦʤʫ ʨʽʚʥʽ. 

12. ʇʨʠʟʥʘʯʝʥʥʷ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʨʽʚʥʷ. 

13. ʇʨʠʟʥʘʯʝʥʥʷ ʩʝʘʥʩʦʚʦʛʦ ʨʽʚʥʷ. 

14. ʇʨʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ʧʨʝʜʩʪʘʚʣʝʥʥʷ. 
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15. ʇʨʠʟʥʘʯʝʥʥʷ ʧʨʠʢʣʘʜʥʦʛʦ ʨʽʚʥʷ. 
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ʊʝʤʘ 3. ʇʨʦʪʦʢʦʣʠ ʚʟʘʻʤʦʜʽʾ ʜʦʜʘʪʢʽʚ, ʧʨʦʪʦʢʦʣʠ ʪʨʘʥʩʧʦʨʪʥʦʾ ʧʽʜʩʠʩʪʝʤʠ 

ʪʘ ʾʭ ʦʩʦʙʣʠʚʦʩʪʽ. 

 

ʇʠʪʘʥʥʷ: 

1. ʇʨʦʪʦʢʦʣʠ ʚʟʘʻʤʦʜʽʾ ʜʦʜʘʪʢʽʚ ʽ ʧʨʦʪʦʢʦʣʠ ʪʨʘʥʩʧʦʨʪʥʦʾ ʧʽʜʩʠʩʪʝʤʠ 

2. ʆʩʦʙʣʠʚʦʩʪʽ ʧʨʦʪʦʢʦʣʽʚ ʣʦʢʘʣʴʥʠʭ ʽ ʛʣʦʙʘʣʴʥʠʭ ʤʝʨʝʞʘ. 

 

ʃʽʪʝʨʘʪʫʨʘ:[ 3, ʩʪʦʨ. 83..90] 

ʇʨʦʪʦʢʦʣʠ ʚʟʘʻʤʦʜʽʾ ʜʦʜʘʪʢʽʚ ʽ ʧʨʦʪʦʢʦʣʠ ʪʨʘʥʩʧʦʨʪʥʦʾ ʧʽʜʩʠʩʪʝʤʠ 

ʌʫʥʢʮʽʾ ʚʩʽʭ ʨʽʚʥʽʚ ʤʦʜʝʣʽ OSI ʤʦʞʫʪʴ ʙʫʪʠ ʚʽʜʥʝʩʝʥʽ ʜʦ ʦʜʥʽʻʾ ʟ ʜʚʦʭ ʛʨʫʧ: ʘʙʦ 

ʜʦ ʬʫʥʢʮʽʡ, ʷʢʽ ʟʘʣʝʞʘʪʴ ʚʽʜ ʢʦʥʢʨʝʪʥʦʾ ʪʝʭʥʽʯʥʦʾ ʨʝʘʣʽʟʘʮʽʾ ʤʝʨʝʞʽ, ʘʙʦ ʜʦ ʬʫʥʢʮʽʡ, 

ʦʨʽʻʥʪʦʚʘʥʠʤ ʥʘ ʨʦʙʦʪʫ ʟ ʜʦʜʘʪʢʘʤʠ.  

ʊʨʠ ʥʠʞʥʽʭ ʨʽʚʥʽ - ʬʽʟʠʯʥʠʡ, ʢʘʥʘʣʴʥʠʡ ʽ ʤʝʨʝʞʥʠʡ - ʻ ʤʝʨʝʞʝʚʦʟʘʣʝʞʥʠʤʠ, 

ʪʦʙʪʦ ʧʨʦʪʦʢʦʣʠ ʮʠʭ ʨʽʚʥʽʚ ʪʽʩʥʦ ʟʚ'ʷʟʘʥʽ ʟ ʪʝʭʥʽʯʥʦʶ ʨʝʘʣʽʟʘʮʽʻʶ ʤʝʨʝʞʽ, ʽʟ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʤ ʢʦʤʫʥʽʢʘʮʽʡʥʠʤ ʫʩʪʘʪʢʫʚʘʥʥʷʤ. ʅʘʧʨʠʢʣʘʜ, ʧʝʨʝʭʽʜ ʥʘ 

ʫʩʪʘʪʢʫʚʘʥʥʷ FDDI ʦʟʥʘʯʘʻ ʧʦʚʥʫ ʟʤʽʥʫ ʧʨʦʪʦʢʦʣʽʚ ʬʽʟʠʯʥʦʛʦ ʽ ʢʘʥʘʣʴʥʦʛʦ ʨʽʚʥʷ ʫ 

ʚʩʽʭ ʚʫʟʣʘʭ ʤʝʨʝʞʽ. 

ʊʨʠ ʚʝʨʭʥʽʭ ʨʽʚʥʽ - ʩʝʘʥʩʦʚʠʡ, ʨʽʚʝʥʴ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʽ ʧʨʠʢʣʘʜʥʠʡ - ʦʨʽʻʥʪʦʚʘʥʽ 

ʥʘ ʜʦʜʘʪʢʠ ʽ ʤʘʣʦ ʟʘʣʝʞʘʪʴ ʚʽʜ ʪʝʭʥʽʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʧʦʙʫʜʦʚʠ ʤʝʨʝʞʽ. ʅʘ 

ʧʨʦʪʦʢʦʣʠ ʮʠʭ ʨʽʚʥʽʚ ʥʝ ʚʧʣʠʚʘʶʪʴ ʥʽʷʢʽ ʟʤʽʥʠ ʚ ʪʦʧʦʣʦʛʽʾ ʤʝʨʝʞʽ, ʟʘʤʽʥʘ 

ʫʩʪʘʪʢʫʚʘʥʥʷ ʘʙʦ ʧʝʨʝʭʽʜ ʥʘ ʽʥʰʫ ʤʝʨʝʞʥʫ ʪʝʭʥʦʣʦʛʽʶ. ʊʘʢ, ʧʝʨʝʭʽʜ ʚʽʜ Ethernet ʥʘ 

ʚʠʩʦʢʦʰʚʠʜʢʽʩʥʫ ʪʝʭʥʦʣʦʛʽʶ ɸʊ ʥʝ ʟʘʞʘʜʘʻ ʥʽʷʢʠʭ ʟʤʽʥ ʫ ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʘʭ, ʷʢʽ 

ʨʝʘʣʽʟʫʶʪʴ ʬʫʥʢʮʽʾ ʧʨʠʢʣʘʜʥʦʛʦ, ʧʨʝʜʩʪʘʚʥʠʮʴʢʦʛʦ ʽ ʩʝʘʥʩʦʚʦʛʦ ʨʽʚʥʽʚ. 

ʊʨʘʥʩʧʦʨʪʥʠʡ ʨʽʚʝʥʴ ʻ ʧʨʦʤʽʞʥʠʤ, ʚʽʥ ʭʦʚʘʻ ʚʩʽ ʜʝʪʘʣʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʥʠʞʥʽʭ 

ʨʽʚʥʽʚ ʚʽʜ ʚʝʨʭʥʽʭ ʨʽʚʥʽʚ. ʎʝ ʜʦʟʚʦʣʷʻ ʨʦʟʨʦʙʣʷʪʠ ʜʦʜʘʪʢʠ, ʱʦ ʥʝ ʟʘʣʝʞʘʪʴ ʚʽʜ 

ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ, ʷʢʽ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟʘʡʤʘʶʪʴʩʷ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷʤ ʧʦʚʽʜʦʤʣʝʥʴ. 

 
 

ʈʠʩʫʥʦʢ 2. ʄʝʨʝʞʝʚʦʟʘʣʝʞʥʽ ʽ ʤʝʨʝʞʝʚʦʥʝʟʘʣʝʞʥʽ ʨʽʚʥʽ ʤʦʜʝʣʽ OSI 
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ʈʠʩʫʥʦʢ 2 ʧʦʢʘʟʫʻ ʨʽʚʥʽ ʤʦʜʝʣʽ OSI, ʥʘ ʷʢʠʭ ʧʨʘʮʶʶʪʴ ʨʽʟʥʽ ʝʣʝʤʝʥʪʠ ʤʝʨʝʞʽ. 

ʂʦʤʧ'ʶʪʝʨ, ʽʟ ʫʩʪʘʥʦʚʣʝʥʦʶ ʥʘ ʥʴʦʤʫ ʤʝʨʝʞʥʦʶ ʆʉ, ʚʟʘʻʤʦʜʽʻ ʟ ʽʥʰʠʤ 

ʢʦʤʧ'ʶʪʝʨʦʤ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʪʦʢʦʣʽʚ ʫʩʽʭ ʩʝʤʠ ʨʽʚʥʽʚ. ʎʷ ʚʟʘʻʤʦʜʽʷ ʢʦʤʧ'ʶʪʝʨʽʚ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʯʝʨʝʟ ʨʽʟʥʽ ʢʦʤʫʥʽʢʘʮʽʡʥʽ ʧʨʠʩʪʨʦʾ: ʢʦʥʮʝʥʪʨʘʪʦʨʠ, ʤʦʜʝʤʠ, ʤʦʩʪʠ, 

ʢʦʤʫʪʘʪʦʨʠ, ʤʘʨʰʨʫʪʠʟʘʪʦʨʠ, ʤʫʣʴʪʠʧʣʝʢʩʦʨʠ. ʋ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʠʧʫ, 

ʢʦʤʫʥʽʢʘʮʽʡʥʠʡ ʧʨʠʩʪʨʽʡ ʤʦʞʝ ʧʨʘʮʶʚʘʪʠ ʘʙʦ ʪʽʣʴʢʠ ʥʘ ʬʽʟʠʯʥʦʤʫ ʨʽʚʥʽ 

(ʧʦʚʪʦʨʶʚʘʯ), ʘʙʦ ʥʘ ʬʽʟʠʯʥʦʤʫ ʽ ʢʘʥʘʣʴʥʦʤʫ (ʤʽʩʪ ʽ ʢʦʤʫʪʘʪʦʨ), ʘʙʦ ʥʘ ʬʽʟʠʯʥʦʤʫ, 

ʢʘʥʘʣʴʥʦʤʫ ʽ ʤʝʨʝʞʥʦʤʫ, ʽʥʦʜʽ ʟʘʭʦʧʣʶʶʯʠ ʽ ʪʨʘʥʩʧʦʨʪʥʠʡ ʨʽʚʝʥʴ (ʤʘʨʰʨʫʪʠʟʘʪʦʨ). 

ʆʩʦʙʣʠʚʦʩʪʽ ʧʨʦʪʦʢʦʣʽʚ ʚ ʣʦʢʘʣʴʥʠʭ ʽ ʛʣʦʙʘʣʴʥʠʭ ʤʝʨʝʞʘʭ 

ɺ ʜʘʥʠʡ ʯʘʩ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʪʝʥʜʝʥʮʽʷ ʜʦ ʟʙʣʠʞʝʥʥʷ ʧʨʦʪʦʢʦʣʽʚ ʣʦʢʘʣʴʥʠʭ ʽ 

ʛʣʦʙʘʣʴʥʠʭ ʤʝʨʝʞ. ʗʩʢʨʘʚʠʤ ʧʨʠʢʣʘʜʦʤ ʻ ʧʨʦʪʦʢʦʣʠ ʪʝʭʥʦʣʦʛʽʾ ɸʊʄ, ʷʢʽ ʧʨʘʮʶʶʪʴ 

ʙʝʟ ʟʤʽʥ ʷʢ ʫ ʪʠʭ, ʪʘʢ ʽ ʚ ʽʥʰʠʭ ʤʝʨʝʞʘʭ. ʇʨʦʪʝ, ʙʽʣʴʰʽʩʪʴ ʧʨʦʪʦʢʦʣʽʚ, ʷʢʽ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʩʴʦʛʦʜʥʽ, ʚʽʜʥʦʩʷʪʴʩʷ ʘʙʦ ʜʦ ʣʦʢʘʣʴʥʠʭ, ʘʙʦ ʜʦ ʛʣʦʙʘʣʴʥʠʭ ʤʝʨʝʞ 

ʽ ʥʝ ʤʦʞʫʪʴ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʥʝ ʧʦ ʧʨʷʤʦʤʫ ʧʨʠʟʥʘʯʝʥʥʶ. 

ʈʦʟʭʦʜʞʝʥʥʷ ʤʽʞ ʧʨʦʪʦʢʦʣʘʤʠ ʣʦʢʘʣʴʥʠʭ ʽ ʛʣʦʙʘʣʴʥʠʭ ʤʝʨʝʞ ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ 

ʦʩʥʦʚʥʦʤʫ ʯʝʨʝʟ ʨʦʟʭʦʜʞʝʥʥʷ ʤʽʞ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʢʘʥʘʣʽʚ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ 

ʮʠʭ ʤʝʨʝʞʘʭ. 

ʂʘʥʘʣʠ ʣʦʢʘʣʴʥʠʭ ʤʝʨʝʞ ʤʘʶʪʴ ʥʝʚʝʣʠʢʫ ʜʦʚʞʠʥʫ ʽ ʚʠʩʦʢʫ ʷʢʽʩʪʴ, ʘ ʢʘʥʘʣʠ 

ʛʣʦʙʘʣʴʥʠʭ ʤʝʨʝʞ - ʥʘʚʧʘʢʠ, ʚʝʣʠʢʫ ʜʦʚʞʠʥʫ ʽ ʥʠʟʴʢʫ ʷʢʽʩʪʴ.  

ʅʝʚʝʣʠʢʘ ʜʦʚʞʠʥʘ ʢʘʥʘʣʽʚ ʣʦʢʘʣʴʥʠʭ ʤʝʨʝʞ ʩʪʚʦʨʠʣʘ ʤʦʞʣʠʚʽʩʪʴ ʩʧʽʣʴʥʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʫʟʣʘʤʠ ʤʝʨʝʞʽ ʚ ʨʝʞʠʤʽ ʧʦʜʽʣʫ ʯʘʩʫ. ʇʨʘʢʪʠʯʥʦ ʚʩʽ ʧʨʦʪʦʢʦʣʠ 

ʣʦʢʘʣʴʥʠʭ ʤʝʨʝʞ ʤʘʶʪʴ ʚʝʨʩʽʶ ʨʦʙʦʪʠ ʥʘ ʨʦʟʜʽʣʴʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ, 

ʭʦʯʘ ʙʽʣʴʰ ʧʽʟʥʽ ʧʨʦʪʦʢʦʣʠ (Fast Ethernet, Gigabit Ethernet) ʤʘʶʪʴ ʪʘʢʦʞ ʽ ʚʝʨʩʽʶ 

ʨʦʙʦʪʠ ʥʘ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʢʘʥʘʣʘʭ ʫ ʧʦʚʥʦʜʫʧʣʝʢʩʥʦʤʫ ʨʝʞʠʤʽ. ɺʝʣʠʢʘ ʧʨʦʪʷʞʥʽʩʪʴ 

ʢʘʥʘʣʽʚ ʛʣʦʙʘʣʴʥʠʭ ʤʝʨʝʞ ʨʦʙʠʪʴ ʥʝʨʘʮʽʦʥʘʣʴʥʠʤʠ ʙʫʜʴ-ʷʢʽ ʧʨʦʮʝʜʫʨʠ ʧʦʜʽʣʫ 

ʢʘʥʘʣʫ ʚ ʯʘʩʽ, ʪʦʤʫ ʱʦ ʪʨʠʚʘʣʽʩʪʴ ʮʠʭ ʧʨʦʮʝʜʫʨ ʩʪʘʻ ʟʘʥʘʜʪʦ ʚʝʣʠʢʦʶ. ʊʦʤʫ ʢʘʥʘʣʠ 

ʛʣʦʙʘʣʴʥʠʭ ʤʝʨʝʞ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʟʘʚʞʜʠ ʥʘ ʽʥʜʠʚʽʜʫʘʣʴʥʽʡ ʦʩʥʦʚʽ ʟʚ'ʷʟʢʫ ʪʠʧʫ 

"ʪʦʯʢʘ - ʪʦʯʢʘ". 

ɺʠʩʦʢʘ ʷʢʽʩʪʴ ʢʘʙʝʣʽʚ ʣʦʢʘʣʴʥʠʭ ʤʝʨʝʞ ʧʦʩʣʫʞʠʣʘ ʧʨʠʯʠʥʦʶ ʚʽʜʤʦʚʠ ʚʽʜ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʧʨʦʪʦʢʦʣʘʭ ʣʦʢʘʣʴʥʠʭ ʤʝʨʝʞ ʧʨʦʮʝʜʫʨ ʚʽʜʥʦʚʣʝʥʥʷ ʧʝʨʝʢʨʫʯʝʥʠʭ ʽ 

ʟʘʛʫʙʣʝʥʠʭ ʢʘʜʨʽʚ. ʎʠʭ ʧʨʦʮʝʜʫʨ ʥʝʤʘʻ ʥʽ ʚ ʧʨʦʪʦʢʦʣʘʭ ʩʽʤʝʡʩʪʚʘ Ethernet, ʥʽ ʚ 

ʧʨʦʪʦʢʦʣʘʭ Token Ring, ʥʽ ʚ ʧʨʦʪʦʢʦʣʘʭ FDDI. ʋ ʪʦʡ ʞʝ ʯʘʩ ʫ ʧʨʦʪʦʢʦʣʘʭ 

ʛʣʦʙʘʣʴʥʠʭ ʤʝʨʝʞ, ʷʢʽ ʦʨʽʻʥʪʫʶʪʴʩʷ ʥʘ ʢʘʥʘʣʠ ʧʦʛʘʥʦʾ ʷʢʦʩʪʽ, ʧʨʦʮʝʜʫʨʘʤ 

ʚʽʜʥʦʚʣʝʥʥʷ ʢʘʜʨʽʚ ʟʘʚʞʜʠ ʧʨʠʜʽʣʷʣʘʩʷ ʚʝʣʠʢʘ ʫʚʘʛʘ. ʅʘʧʨʠʢʣʘʜ, ʫ ʤʝʨʝʞʘʭ ʍ.25 

ʚʽʜʥʦʚʣʝʥʥʷʤ ʢʘʜʨʽʚ ʟʘʡʤʘʶʪʴʩʷ ʚʽʜʨʘʟʫ ʜʚʘ ʩʫʤʽʞʥʠʭ ʧʨʦʪʦʢʦʣʠ - LAP-B ʥʘ 

ʢʘʥʘʣʴʥʦʤʫ ʨʽʚʥʽ ʽ ʧʨʦʪʦʢʦʣ ʍ.25/3 - ʥʘ ʤʝʨʝʞʥʦʤʫ. 

ʇʦʯʘʪʦʢ ʤʘʩʦʚʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʠʬʨʦʚʠʭ ʦʧʪʦʚʦʣʦʢʦʥʥʠʭ ʢʘʥʘʣʽʚ ʫ 

ʛʣʦʙʘʣʴʥʠʭ ʤʝʨʝʞʘʭ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʻ ʚʠʩʦʢʫ ʷʢʽʩʪʴ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ, ʧʦʩʣʫʞʠʣʦ 

ʧʨʠʯʠʥʦʶ ʨʦʟʨʦʙʢʠ ʧʨʦʪʦʢʦʣʽʚ ʛʣʦʙʘʣʴʥʠʭ ʤʝʨʝʞ ʥʦʚʦʛʦ ʧʦʢʦʣʽʥʥʷ, ʫ ʷʢʠʭ ʚʽʜʩʫʪʥʽ 

ʧʨʦʮʝʜʫʨʘ ʚʽʜʥʦʚʣʝʥʥʷ ʢʘʜʨʽʚ. ʊʘʢʦʶ ʦʩʦʙʣʠʚʽʩʪʶ ʚʦʣʦʜʽʶʪʴ, ʥʘʧʨʠʢʣʘʜ, ʤʝʨʝʞʽ 

frame relay ʽ ATM. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʦʜʥʫ ʟ ʚʽʜʤʽʥʥʦʩʪʝʡ ʧʨʦʪʦʢʦʣʽʚ ʣʦʢʘʣʴʥʠʭ ʽ ʛʣʦʙʘʣʴʥʠʭ ʤʝʨʝʞ 

ʧʝʨʝʙʦʨʝʥʦ ʟʘ ʨʘʭʫʥʦʢ ʧʨʦʩʫʚʘʥʥʷ ʛʣʦʙʘʣʴʥʠʭ ʤʝʨʝʞ ʥʘʟʫʩʪʨʽʯ ʣʦʢʘʣʴʥʠʤ. ɼʨʫʛʘ 

ʚʽʜʤʽʥʥʽʩʪʴ ʩʴʦʛʦʜʥʽ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʰʚʠʜʢʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚ ʣʦʢʘʣʴʥʽ 

ʤʝʨʝʞʽ ʪʝʭʥʽʢʠ ʤʽʢʨʦʩʝʛʤʝʥʪʘʮʽʾ, ʷʢʘ ʚʽʜʤʦʚʣʷʻʪʴʩʷ ʚʽʜ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʦʟʜʽʣʴʥʠʭ 

ʩʝʨʝʜʦʚʠʱ ʽ ʤʝʨʝʞʽ, ʱʦ ʜʘʻ ʢʦʞʥʦʤʫ ʚʫʟʣʫ, ʽʥʜʠʚʽʜʫʘʣʴʥʠʡ ʢʦʤʫʪʫʶʯʠʡ ʢʘʥʘʣ. ʋ 
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ʨʝʟʫʣʴʪʘʪʽ, ʧʨʦʪʦʢʦʣʠ ʣʦʢʘʣʴʥʠʭ ʽ ʛʣʦʙʘʣʴʥʠʭ ʤʝʨʝʞ ʫʩʝ ʙʽʣʴʰʝ ʟʙʣʠʞʘʶʪʴʩʷ, ʘ 

ʽʩʥʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ɸʊʄ ʜʦʚʦʜʠʪʴ, ʱʦ ʧʨʠʥʮʠʧʦʚʠʭ ʧʨʠʯʠʥ ʜʣʷ ʽʩʥʫʚʘʥʥʷ ʤʽʞ 

ʮʠʤʠ ʢʣʘʩʘʤʠ ʧʨʦʪʦʢʦʣʽʚ ʯʽʪʢʦʾ ʤʝʞʽ ʩʴʦʛʦʜʥʽ ʥʝ ʽʩʥʫʻ ʽ ʾʾ ʦʩʪʘʪʦʯʥʝ ʟʥʠʢʥʝʥʥʷ - ʥʝ 

ʟʘ ʛʦʨʘʤʠ. 

 

ʇʠʪʘʥʥʷ ʜʣʷ ʩʘʤʦʢʦʥʪʨʦʣʶ: 

1. ɼʚʽ ʛʨʫʧʠ ʬʫʥʢʮʽʡ ʨʽʚʥʽʚ ʤʦʜʝʣʽ OSI. 

2. ʊʨʠ ʥʠʞʥʽʭ ʨʽʚʥʷ. 

3. ʊʨʠ ʚʝʨʭʥʽʭ ʨʽʚʥʷ. 

4. ɼʦ ʯʦʛʦ ʧʨʠʚʝʣʘ ʥʝʚʝʣʠʢʘ ʜʦʚʞʠʥʘ ʢʘʥʘʣʽʚ? 

5. ɺ ʯʦʤʫ ʚʽʜʤʽʥʥʽʩʪʴ ʧʨʦʪʦʢʦʣʽʚ ʣʦʢʘʣʴʥʠʭ ʽ ʛʣʦʙʘʣʴʥʠʭ ʤʝʨʝʞ? 
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ʊʝʤʘ 4. ʇʨʦʪʦʢʦʣ ʊʉʈ/ɯʈ. ʆʩʥʦʚʥʽ ʢʦʤʧʦʥʝʥʪʠ ʧʨʦʪʦʢʦʣʫ ʊʉʈ/ɯʈ. 

 

ʇʠʪʘʥʥʷ: 

1. ɿʥʘʡʦʤʩʪʚʦ ʟ TCP/IP. 

2. ʆʩʥʦʚʥʽ ʢʦʤʧʦʥʝʥʪʠ TCP/IP. 

 

ʃʽʪʝʨʘʪʫʨʘ:[ 1, ʩʪʦʨ. 221..235, 2, ʩʪʦʨ. 20..49] 

ɿʥʘʡʦʤʩʪʚʦ ʟ TCP/IP. 

TCP/IP ï ʥʘʟʚʘ ʨʦʜʠʥʠ ʧʨʦʪʦʢʦʣʽʚ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ ʫ ʤʝʨʝʞʽ. ʎʽ ʧʨʦʪʦʢʦʣʠ ʻ 

ʥʘʙʦʨʦʤ ʧʨʘʚʠʣ, ʷʢʠʭ ʧʦʚʠʥʥʽ ʜʦʪʨʠʤʫʚʘʪʠ ʚʩʽ ʢʦʤʧʘʥʽʾ, ʱʦʙ ʟʘʙʝʟʧʝʯʠʪʠ 

ʩʫʤʽʩʥʽʩʪʴ ʚʠʨʦʙʣʝʥʦʛʦ ʘʧʘʨʘʪʥʦʛʦ ʽ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. ʎʽ ʧʨʘʚʠʣʘ 

ʛʘʨʘʥʪʫʶʪʴ, ʱʦ ʤʘʰʠʥʘ ʦʜʥʽʻʾ ʬʽʨʤʠ, ʷʢʘ ʧʨʘʮʶʻ ʟ ʧʘʢʝʪʦʤ TCP/IP, ʟʤʦʞʝ 

ʩʧʽʣʢʫʚʘʪʠʩʷ ʟ ʤʘʰʠʥʦʶ ʽʥʰʦʾ ʬʽʨʤʠ, ʷʢʘ ʪʝʞ ʧʨʘʮʶʻ ʟ TCP/IP. ʇʨʠ ʜʦʪʨʠʤʘʥʥʽ 

ʚʠʟʥʘʯʝʥʠʭ ʩʪʘʥʜʘʨʪʽʚ ʜʣʷ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʚʩʽʻʾ ʩʠʩʪʝʤʠ ʥʝ ʤʘʻ ʟʥʘʯʝʥʥʷ, ʭʪʦ ʻ 

ʚʠʨʦʙʥʠʢʦʤ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʡ ʘʧʘʨʘʪʥʠʭ ʟʘʩʦʙʽʚ. ɯʜʝʦʣʦʛʽʷ ʚʽʜʢʨʠʪʠʭ 

ʩʠʩʪʝʤ ʧʨʠʧʫʩʢʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʪʘʥʜʘʨʪʥʠʭ ʘʧʘʨʘʪʥʠʭ ʟʘʩʦʙʽʚ ʽ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ. TCP/IP ï ʚʽʜʢʨʠʪʠʡ ʧʨʦʪʦʢʦʣ. ʎʝ ʟʥʘʯʠʪʴ, ʱʦ ʚʩʷ ʩʧʝʮʽʘʣʴʥʘ 

ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʧʨʦʪʦʢʦʣ ʚʠʜʘʥʘ ʽ ʤʦʞʝ ʙʫʪʠ ʚʽʣʴʥʦ ʚʠʢʦʨʠʩʪʘʥʘ. 

TCP/IP ï ʮʽʣʘ ʨʦʜʠʥʘ ʧʨʦʪʦʢʦʣʽʚ, ʟʚ'ʷʟʘʥʠʭ ʤʽʞ ʩʦʙʦʶ ʽ ʨʦʟʨʦʙʣʝʥʠʭ ʜʣʷ 

ʧʝʨʝʜʘʯʽ ʽʥʬʦʨʤʘʮʽʾ ʟ ʤʝʨʝʞʽ ʟ ʦʜʥʦʯʘʩʥʠʤ ʟʘʙʝʟʧʝʯʝʥʥʷʤ ʽʥʬʦʨʤʘʮʽʻʶ ʧʨʦ ʩʪʘʥ 

ʩʘʤʦʾ ʤʝʨʝʞʽ. 

ʈʽʟʥʠʡ ʩʝʨʚʽʩ, ʱʦ ʚʢʣʶʯʘʻʪʴʩʷ ʚ TCP/IP ʽ ʾʭ ʬʫʥʢʮʽʾ ʤʦʞʫʪʴ ʙʫʪʠ 

ʢʣʘʩʠʬʽʢʦʚʘʥʽ ʟʘ ʪʠʧʦʤ ʚʠʢʦʥʫʚʘʥʠʭ ʟʘʜʘʯ.  

I. ʊʨʘʥʩʧʦʨʪʥʽ ʧʨʦʪʦʢʦʣʠ ï ʢʝʨʫʶʪʴ ʧʝʨʝʜʘʯʝʶ ʜʘʥʠʭ ʤʽʞ ʜʚʦʤʘ 

ʤʘʰʠʥʘʤʠ. 

Ç TCP (Transmission Control Protocol) ï ʧʨʦʪʦʢʦʣ, ʱʦ ʧʽʜʪʨʠʤʫʻ ʧʝʨʝʜʘʯʫ 

ʜʘʥʠʭ, ʷʢʘ ʙʘʟʫʻʪʴʩʷ ʥʘ ʣʦʛʽʯʥʦʤʫ ʟ'ʻʜʥʘʥʥʽ ʤʽʞ ʧʦʩʠʣʘʶʯʠʤ ʽ ʧʨʠʡʤʘʶʯʠʤ 

ʢʦʤʧ'ʶʪʝʨʘʤʠ. 

Ç UDP (User Datagram protocol) ï ʧʨʦʪʦʢʦʣ, ʷʢʠʡ ʧʽʜʪʨʠʤʫʻ ʧʝʨʝʜʘʯʫ ʜʘʥʠʭ 

ʙʝʟ ʫʩʪʘʥʦʚʢʠ ʣʦʛʽʯʥʦʛʦ ʟ'ʻʜʥʘʥʥʷ. ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʜʘʥʽ ʧʦʩʠʣʘʶʪʴʩʷ ʙʝʟ 

ʫʩʪʘʥʦʚʣʝʥʥʷ ʟ'ʻʜʥʘʥʥʷ ʤʽʞ ʢʦʤʧ'ʶʪʝʨʘʤʠ ʦʜʝʨʞʫʚʘʯʘ ʽ ʚʽʜʧʨʘʚʥʠʢʘ. 

II. ʇʨʦʪʦʢʦʣʠ ʤʘʨʰʨʫʪʠʟʘʮʽʾ ï ʦʙʨʦʙʣʷʶʪʴ ʘʜʨʝʩʘʮʽʶ ʜʘʥʠʭ ʽ ʚʠʟʥʘʯʘʶʪʴ 

ʥʘʡʢʨʘʱʽ ʰʣʷʭʠ ʜʦ ʘʜʨʝʩʘʪʘ. ɺʦʥʠ ʪʘʢʦʞ ʤʦʞʫʪʴ ʟʘʙʝʟʧʝʯʠʪʠ ʨʦʟʙʠʚʢʫ ʙʽʣʴʰʠʭ 

ʧʦʚʽʜʦʤʣʝʥʴ ʥʘ ʢʽʣʴʢʘ ʧʦʚʽʜʦʤʣʝʥʴ ʤʝʥʰʦʾ ʜʦʚʞʠʥʠ, ʱʦ ʧʦʪʽʤ ʧʦʩʣʽʜʦʚʥʦ 

ʧʝʨʝʜʘʶʪʴʩʷ ʽ ʢʦʤʧʦʥʫʶʪʴʩʷ ʚ ʻʜʠʥʝ ʮʽʣʝ ʥʘ ʢʦʤʧ'ʶʪʝʨʽ ʘʜʨʝʩʘʪʽ. 

Ç IP (Internet Protocol) ï ʟʘʙʝʟʧʝʯʫʻ ʬʘʢʪʠʯʥʫ ʧʝʨʝʜʘʯʫ ʜʘʥʠʭ. 

Ç ICMP (Internet Control Message Protocol) ï ʦʙʨʦʙʣʷʻ ʧʦʚʽʜʦʤʣʝʥʥʷ ʩʪʘʥʫ 

ʜʣʷ IP, ʥʘʧʨʠʢʣʘʜ, ʧʦʤʠʣʢʠ ʽ ʟʤʽʥʠ ʚ ʤʝʨʝʞʥʠʭ ʘʧʘʨʘʪʥʠʭ ʟʘʩʦʙʘʭ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ 

ʤʘʨʰʨʫʪʠʟʘʮʽʶ. 

Ç RIP (Roting Information Protocol) ï ʦʜʠʥ ʟ ʢʽʣʴʢʦʭ ʧʨʦʪʦʢʦʣʽʚ, ʱʦ 

ʚʠʟʥʘʯʘʶʪʴ ʥʘʡʢʨʘʱʠʡ ʤʘʨʰʨʫʪ ʜʦʩʪʘʚʢʠ ʧʦʚʽʜʦʤʣʝʥʥʷ. 

Ç OSPF (Open Shortest Path Fist) ï ʘʣʴʪʝʨʥʘʪʠʚʥʠʡ ʧʨʦʪʦʢʦʣ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʤʘʨʰʨʫʪʽʚ. 

III.  ʇʽʜʪʨʠʤʢʘ ʤʝʨʝʞʥʦʾ ʘʜʨʝʩʠ ï ʮʝ ʩʧʦʩʽʙ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʤʘʰʠʥʠ ʟ 

ʫʥʽʢʘʣʴʥʠʤ ʥʦʤʝʨʦʤ ʽ ʽʤ'ʷʤ. 

Ç ARP (Address Resolution Protocol) ï ʚʠʟʥʘʯʘʻ ʫʥʽʢʘʣʴʥʽ ʯʠʩʣʦʚʽ ʘʜʨʝʩʠ 

ʤʘʰʠʥ ʫ ʤʝʨʝʞʽ. 
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Ç DNS (Domain Name System) ï ʚʠʟʥʘʯʘʻ ʯʠʩʣʦʚʽ ʘʜʨʝʩʠ ʤʘʰʠʥ ʫ ʤʝʨʝʞʽ, ʟʘ 

ʩʧʦʩʦʙʘʤʠ ʟʚʦʨʦʪʥʠʤ ARP. 

IV. ʇʨʠʢʣʘʜʥʽ ʩʝʨʚʽʩʠ ï ʮʝ ʧʨʦʛʨʘʤʠ, ʷʢʽ ʢʦʨʠʩʪʫʚʘʯ (ʘʙʦ ʢʦʤʧ'ʶʪʝʨ) 

ʚʠʢʦʨʠʩʪʦʚʫʻ ʜʣʷ ʦʜʝʨʞʘʥʥʷ ʜʦʩʪʫʧʫ ʜʦ ʨʽʟʥʠʭ ʧʦʩʣʫʛ. 

Ç BOOTP (Boot Protocol) ï ʟʘʚʘʥʪʘʞʫʻ ʤʝʨʝʞʥʫ ʤʘʰʠʥʫ, ʯʠʪʘʶʯʠ 

ʽʥʬʦʨʤʘʮʽʶ ʜʣʷ ʧʦʯʘʪʢʦʚʦʛʦ ʟʘʚʘʥʪʘʞʝʥʥʷ ʩʝʨʚʝʨʘ. 

Ç FTP (File Transfer Protocol) ï ʧʝʨʝʜʘʻ ʬʘʡʣʠ ʤʽʞ ʢʦʤʧ'ʶʪʝʨʘʤʠ. 

Ç TELNET ï ʟʘʙʝʟʧʝʯʫʻ ʚʽʜʜʘʣʝʥʠʡ ʪʝʨʤʽʥʘʣʴʥʠʡ ʜʦʩʪʫʧ ʜʦ ʩʠʩʪʝʤʠ, ʪʦʙʪʦ 

ʢʦʨʠʩʪʫʚʘʯ  ʦʜʥʦʛʦ ʢʦʤʧ'ʶʪʝʨʘ ʤʦʞʝ ʟ'ʻʜʥʫʚʘʪʠʩʷ ʟ ʽʥʰʠʤ ʢʦʤʧ'ʶʪʝʨʦʤ ʽ 

ʧʦʯʫʚʘʪʠʩʷ ʪʘʢ, ʥʘʯʝ ʚʽʥ ʧʨʘʮʶʻ ʟʘ ʢʣʘʚʽʘʪʫʨʦʶ ʚʽʜʜʘʣʝʥʦʾ ʤʘʰʠʥʠ. 

V. ʐʣʶʟʦʚʽ ʧʨʦʪʦʢʦʣʠ ï ʜʦʧʦʤʘʛʘʶʪʴ ʧʝʨʝʜʘʚʘʪʠ ʤʝʨʝʞʝʶ ʧʦʚʽʜʦʤʣʝʥʥʷ 

ʧʨʦ ʤʘʨʰʨʫʪʠʟʘʮʽʾ ʡ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʩʪʘʥ ʤʝʨʝʞʽ, ʘ  ʪʘʢʦʞ ʦʙʨʦʙʣʷʪʠ ʜʘʥʽ ʜʣʷ 

ʣʦʢʘʣʴʥʠʭ ʤʝʨʝʞ. 

Ç EGP (Exterior Gateway Protocol) ï ʩʣʫʞʠʪʴ ʜʣʷ ʧʝʨʝʜʘʯʽ ʤʘʨʰʨʫʪʠʟʘʮʽʡʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʤʽʞ ʰʣʶʟʘʤʠ. 

Ç  IGP (Interior Gateway Protocol) ï ʩʣʫʞʠʪʴ ʜʣʷ ʧʝʨʝʜʘʯʽ ʤʘʨʰʨʫʪʠʟʘʮʽʡʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʚʥʫʪʨʽʰʥʽʭ ʤʝʨʝʞ. 

VI. ɯʥʰʽ ʧʨʦʪʦʢʦʣʠ, ʱʦ ʛʨʘʶʪʴ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʤʝʨʝʞʽ. 

Ç NFS (Network File System) ï ʜʦʟʚʦʣʷʻ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʢʘʪʘʣʦʛʠ ʽ ʬʘʡʣʠ 

ʚʽʜʜʘʣʝʥʦʛʦ ʢʦʤʧ'ʶʪʝʨʘ ʪʘʢ, ʥʘʯʝ ʚʦʥʠ ʽʩʥʫʚʘʣʠ ʥʘ ʣʦʢʘʣʴʥʽʡ ʤʘʰʠʥʽ. 

Ç NIS (Network Information Service) ï ʧʽʜʪʨʠʤʫʻ ʚ ʤʝʨʝʞʽ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ 

ʢʦʨʠʩʪʫʚʘʯʽʚ ʢʽʣʴʢʦʭ ʢʦʤʧ'ʶʪʝʨʽʚ, ʩʧʨʦʱʫʶʯʠ ʚʭʽʜ ʫ ʩʠʩʪʝʤʫ ʽ ʧʝʨʝʚʽʨʢʫ ʧʘʨʦʣʽʚ. 

Ç SMTP (Simple Mail Transfer Protocol) ï ʮʝ ʧʨʦʪʦʢʦʣ, ʱʦ ʧʝʨʝʜʘʻ 

ʧʦʚʽʜʦʤʣʝʥʥʷ ʝʣʝʢʪʨʦʥʥʦʾ ʧʦʰʪʠ ʤʽʞ ʤʘʰʠʥʘʤʠ. 

Ç SNMP (Simple Network Management Protocol) ï ʧʨʦʪʦʢʦʣ ʜʣʷ 

ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ, ʱʦ ʧʦʩʠʣʘʻ ʧʦʚʽʜʦʤʣʝʥʥʷ ʧʨʦ ʩʪʘʥ ʤʝʨʝʞʽ ʽ ʧʽʜʢʣʶʯʝʥʠʭ ʜʦ ʥʝʾ 

ʧʨʠʩʪʨʦʾʚ. 

ʆʩʥʦʚʥʽ ʢʦʤʧʦʥʝʥʪʠ TCP/IP. 

ʇʨʠ ʨʦʟʨʦʙʮʽ TCP/IP ʫʩʽ ʚʠʜʠ ʥʝʦʙʭʽʜʥʦʛʦ ʩʝʨʚʽʩʫ ʨʝʘʣʽʟʦʚʫʚʘʣʠʩʷ ʫ ʚʠʜʽ ʛʨʫʧ 

ʧʨʦʪʦʢʦʣʽʚ. ɺʝʩʴ ʢʦʤʧʣʝʢʩ ʧʦʩʣʫʛ ʙʫʚ ʨʦʟʜʽʣʝʥʠʡ ʥʘ ʥʝʟʘʣʝʞʥʽ ʢʘʪʝʛʦʨʽʾ, ʪʘʢʽ ʷʢ 

ʩʝʨʚʽʩ ʢʽʥʮʝʚʦʛʦ ʢʦʨʠʩʪʫʚʘʯʘ (ʧʝʨʝʜʘʯʘ ʬʘʡʣʽʚ ʘʙʦ ʚʽʜʜʘʣʝʥʠʡ ʚʭʽʜ ʫ ʩʠʩʪʝʤʫ), 

ʪʨʘʥʩʧʦʨʪʥʠʡ ʩʝʨʚʽʩ (ʦʙʤʽʥ ʜʘʥʠʤʠ, ʧʨʦʟʦʨʠʡ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʘ), ʤʝʨʝʞʥʠʡ ʩʝʨʚʽʩ 

(ʨʦʟʙʠʚʢʘ ʜʘʥʠʭ ʥʘ ʧʘʢʝʪʠ ʜʣʷ ʧʝʨʝʜʘʯʽ ʧʦ ʤʝʨʝʞʽ). ɺʠʭʦʜʷʯʠ ʟ ʪʘʢʦʾ ʩʭʝʤʠ ʙʫʣʘ 

ʨʦʟʨʦʙʣʝʥʘ ʙʘʛʘʪʦʨʽʚʥʝʚʘ ʘʨʭʽʪʝʢʪʫʨʘ, ʫ ʷʢʽʡ ʢʦʞʥʠʡ ʨʽʚʝʥʴ ʬʫʥʢʮʽʦʥʘʣʴʥʦ 

ʽʟʦʣʴʦʚʘʥʠʡ ʚʽʜ ʽʥʰʦʛʦ. 

ʇʦʨʽʚʥʷʥʥʷ ʘʨʭʽʪʝʢʪʫʨʘ TCP/IP ʽ OSI ï ʤʦʜʝʣʽ ʧʦʢʘʟʘʥʝ ʥʘ ʨʠʩʫʥʢʫ 3 

 

TCP/IP (Internet)  ʄʦʜʝʣʴ OSI 

Application  Application 

  Presentation 

  Session 

Transport  Transport 

Internet  Network 

ʄʝʨʝʞʥʠʡ ʽʥʪʝʨʬʝʡʩ 

Physical 

 Data Link 

  Physical 
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ʈʠʩʫʥʦʢ 3 ʇʦʨʽʚʥʷʥʥʷ ʩʪʨʫʢʪʫʨʠ ʧʨʦʪʦʢʦʣʽʚ TCP/IP ʽ ʨʽʚʥʽʚ ʝʪʘʣʦʥʥʦʾ ʤʦʜʝʣʽ 

OSI. 

ʗʢ ʚʠʜʥʦ ʟ ʨʠʩʫʥʢʘ, ʦʙʠʜʚʽ ʘʨʭʽʪʝʢʪʫʨʠ ʚʢʣʶʯʘʶʪʴ ʩʭʦʞʽ ʨʽʚʥʽ, ʦʜʥʘʢ ʫ TCP/IP 

ʢʽʣʴʢʘ ʨʽʚʥʽʚ OSI ï ʤʦʜʝʣʽ ʦʙ'ʻʜʥʘʥʽ ʚ ʦʜʠʥ. ʎʝ ʟʨʦʙʣʝʥʦ ʥʘʩʘʤʧʝʨʝʜ ʪʦʤʫ, ʱʦ ʪʘʢ 

ʟʨʫʯʥʽʰʝ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʩʝʨʚʽʩʫ TCP/IP. 

ʆʜʥʽʻʶ ʟ ʫʤʦʚ ʥʘʜʽʡʥʦʾ ʨʦʙʦʪʠ ʽʻʨʘʨʭʽʯʥʦʾ ʘʨʭʽʪʝʢʪʫʨʠ ʻ ʫʟʛʦʜʞʝʥʽʩʪʴ 

ʬʦʨʤʘʪʽʚ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ ʤʽʞ ʨʽʚʥʷʤʠ. ʈʽʚʝʥʴ ʤʦʞʝ ʥʽʯʦʛʦ ʥʝ ʟʥʘʪʠ ʧʨʦ ʟʤʽʩʪ 

ʧʦʚʽʜʦʤʣʝʥʥʷ, ʘʣʝ ʚʽʥ ʧʦʚʠʥʝʥ ʟʥʘʪʠ, ʱʦ ʜʘʣʽ ʨʦʙʠʪʠ ʟ ʮʽ ʧʦʚʽʜʦʤʣʝʥʥʷʤ. 

ʅʘʧʨʠʢʣʘʜ, ʷʢʱʦ ʚʠ ʭʦʯʝʪʝ ʚʽʜʧʨʘʚʠʪʠ ʝʣʝʢʪʨʦʥʥʫ ʧʦʰʪʫ, ʪʦ ʚʠ ʧʠʰʝʪʝ 

ʧʦʚʽʜʦʤʣʝʥʥʷ ʽ ʚʽʜʧʨʘʚʣʷʻʪʝ ʡʦʛʦ ʟ ʧʨʠʢʣʘʜʥʦʾ ʧʨʦʛʨʘʤʠ (ʪʦʙʪʦ ʟ ʨʽʚʥʷ ʜʦʜʘʪʢʽʚ). 

ʈʽʚʝʥʴ ʜʦʜʘʪʢʽʚ ʧʝʨʝʜʘʻ ʧʦʚʽʜʦʤʣʝʥʥʷ ʥʘ ʥʘʩʪʫʧʥʠʡ ʨʽʚʝʥʴ ʽ ʪʘʢʠʤ ʯʠʥʦʤ ʯʝʨʝʟ ʫʩʽ 

ʨʽʚʥʽ, ʧʦʢʠ ʬʽʟʠʯʥʠʡ ʨʽʚʝʥʴ ʥʝ ʧʝʨʝʜʘʻ ʡʦʛʦ ʚ ʢʘʙʝʣʴ. ʂʦʞʝʥ ʨʽʚʝʥʴ ʧʦ-ʩʚʦʻʤʫ 

ʦʙʨʦʙʣʷʻ ʧʦʚʽʜʦʤʣʝʥʥʷ ʝʣʝʢʪʨʦʥʥʦʾ ʧʦʰʪʠ, ʘʣʝ ʥʝ ʟʥʘʻ ʧʨʦ ʬʘʢʪʠʯʥʠʡ ʟʤʽʩʪ ʮʴʦʛʦ 

ʧʦʚʽʜʦʤʣʝʥʥʷ. ɼʣʷ ʮʴʦʛʦ ʢʦʞʝʥ ʨʽʚʝʥʴ ʧʨʦʩʪʦ ʜʦʜʘʻ ʜʦ ʙʣʦʢʫ ʜʘʥʠʭ, ʦʪʨʠʤʘʥʠʭ ʚʽʜ 

ʧʦʧʝʨʝʜʥʴʦʛʦ ʨʽʚʥʷ, ʩʚʦʶ ʩʣʫʞʙʦʚʫ ʽʥʬʦʨʤʘʮʽʶ ʫ ʚʠʜʽ ʜʦʜʘʪʢʦʚʠʭ ʙʣʦʢʽʚ ʫ ʧʦʯʘʪʦʢ 

ʽ ʢʽʥʝʮʴ ʧʦʚʽʜʦʤʣʝʥʥʷ, ʱʦʙ ʚʽʜʧʦʚʽʜʥʠʡ ʨʽʚʝʥʴ ʤʽʛ ʧʨʘʚʠʣʴʥʦ ʦʙʨʦʙʣʷʪʠ 

ʧʦʚʽʜʦʤʣʝʥʥʷ ʧʨʠ ʧʨʠʡʦʤʽ. ʇʽʜ ʯʘʩ ʮʴʦʛʦ ʧʨʦʮʝʩʫ ʟʤʽʩʪ ʧʦʚʽʜʦʤʣʝʥʥʷ ʥʝ 

ʘʥʘʣʽʟʫʻʪʴʩʷ. ʎʷ ʧʨʦʮʝʜʫʨʘ ʥʘʟʠʚʘʻʪʴʩʷ ʽʥʢʘʧʩʫʣʷʮʽʻʶ, ʦʩʢʽʣʴʢʠ ʢʦʞʝʥ ʨʽʚʝʥʴ ʜʦʜʘʻ 

ʩʚʦʶ ʧʦʨʮʽʶ ʽʥʬʦʨʤʘʮʽʾ ʥʘʚʢʦʣʦ ʧʝʨʚʽʩʥʦʛʦ ʧʘʢʝʪʘ ʜʘʥʠʭ. 

ʋʩʽ ʟʘʛʦʣʦʚʢʠ ʽ ʢʽʥʮʝʚʽ ʙʣʦʢʠ ʧʦʪʽʤ ʧʝʨʝʜʘʶʪʴʩʷ ʬʽʟʠʯʥʦʤʫ ʨʽʚʥʶ, ʱʦ ʤʦʞʝ 

ʜʦʜʘʪʠ ʩʚʦʶ ʧʦʨʮʽʶ ʩʣʫʞʙʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʧʝʨʝʜʘʯʽ ʧʦ ʬʽʟʠʯʥʽʡ ʤʝʨʝʞʽ 

(ʥʘʧʨʠʢʣʘʜ Ethernet). 

ʉʭʝʤʘ ʚʟʘʻʤʦʜʽʾ TCP/IP ʟ ʢʦʤʧ'ʶʪʝʨʦʤ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩʫʥʢʫ 4 

 

ɼʦʜʘʪʦʢ 

TCP/IP ɯʥʪʝʨʬʝʡʩ ʢʦʨʠʩʪʫʚʘʯʘ 

(Windows ʽ ʪ.ʜ.) 

ʆʧʝʨʘʮʽʡʥʘ ʩʠʩʪʝʤʘ 

ɸʧʘʨʘʪʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ 

 

ʈʠʩʫʥʢʫ 4. ʉʭʝʤʘ ʚʟʘʻʤʦʜʽʾ TCP/IP ʟ ʢʦʤʧ'ʶʪʝʨʦʤ 

ʇʨʦʛʨʘʤʘ ʧʽʜʪʨʠʤʢʠ TCP/IP ʧʨʘʮʶʻ ʥʘ ʨʽʚʥʽ ʤʽʞ ʘʧʘʨʘʪʥʠʤ ʟʘʙʝʟʧʝʯʝʥʥʷʤ ʽ 

ʢʦʨʠʩʪʫʚʘʣʴʥʠʮʴʢʠʤ ʧʨʦʛʨʘʤʥʠʤ ʟʘʙʝʟʧʝʯʝʥʥʷʤ. ʋ ʜʝʷʢʠʭ ʦʧʝʨʘʮʽʡʥʠʭ ʩʠʩʪʝʤʘʭ ʮʽ 

ʧʨʦʛʨʘʤʠ ʟʘʡʤʘʶʪʴ ʚʣʘʩʥʠʡ ʨʽʚʝʥʴ, ʚ ʽʥʰʠʭ ï ʨʦʟʜʽʣʷʶʪʴ ʡʦʛʦ ʟ ʽʥʰʠʤʠ 

ʧʨʦʛʨʘʤʘʤʠ. 

TCP/IP ʥʘ ʢʦʤʧ'ʶʪʝʨʽ ʟ Windows ʨʦʟʪʘʰʦʚʘʥʠʡ ʥʠʞʯʝ ʾʾ ʽʥʪʝʨʬʝʡʩʫ, ʘʣʝ ʚʠʱʝ 

ʦʧʝʨʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ. ɹʽʣʴʰʽʩʪʴ ʚʝʨʩʽʡ TCP/IP ʜʣʷ Windows ʤʘʶʪʴ ʦʧʝʨʘʮʽʡʥʽ 

ʜʨʘʡʚʝʨʠ, ʱʦ ʜʦʜʘʶʪʴʩʷ ʜʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ Windows, ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʘ 

ʬʦʨʤʫʚʘʥʥʷ ʧʘʢʝʪʘ ʽ ʚʽʜʧʨʘʚʣʝʥʥʷ ʡʦʛʦ ʧʦ ʤʝʨʝʞʽ. 

ʂʦʣʠ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʨʠʢʣʘʜʥʘ ʧʨʦʛʨʘʤʘ TCP/IP (ʥʘʧʨʠʢʣʘʜ, ʧʘʢʝʪ 

ʝʣʝʢʪʨʦʥʥʦʾ ʧʦʰʪʠ), ʪʝ ʚʦʥʘ ʧʨʠʡʤʘʻ ʧʦʚʽʜʦʤʣʝʥʥʷ ʽ ʧʝʨʝʜʘʻ TCP/IP, ʱʦ ʧʦʪʽʤ 

ʦʙʨʦʙʣʷʻ ʡʦʛʦ ʽ ʧʦʩʠʣʘʻ ʧʦ ʤʝʨʝʞʽ. 

TCP/IP ʥʝ ʻ ʤʝʨʝʞʥʠʤ ʧʨʦʪʦʢʦʣʦʤ, ʚʙʫʜʦʚʘʥʠʤ ʚ ʦʧʝʨʘʮʽʡʥʫ ʩʠʩʪʝʤʫ DOS. 

ɼʣʷ ʡʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʚʠʥʥʽ ʙʫʪʠ ʧʽʜʢʣʶʯʝʥʽ ʩʧʝʮʽʘʣʴʥʽ ʜʨʘʡʚʝʨʠ. ɯʩʥʫʶʪʴ 

ʜʨʘʡʚʝʨʠ TCP/IP ʜʣʷ ʨʦʙʦʪʠ ʚ ʤʝʨʝʞʘʭ Novell NetWare, Windows for Workgroups, 

Windows 95/98/NT. 
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ʇʠʪʘʥʥʷ ʜʣʷ ʩʘʤʦʢʦʥʪʨʦʣʶ: 

1. ʑʦ ʥʘʟʠʚʘʻʪʴʩʷ TCP/IP? 

2. ʗʢ ʤʦʞʝ ʙʫʪʠ ʢʣʘʩʠʬʽʢʦʚʘʥʠʡ ʩʝʨʚʽʩ, ʱʦ ʚʢʣʶʯʘʻʪʴʩʷ ʚ TCP/IP? 

3. ʑʦ ʚʠʢʦʥʫʶʪʴ ʪʨʘʥʩʧʦʨʪʥʽ ʧʨʦʪʦʢʦʣʠ? 

4. ʑʦ ʚʠʢʦʥʫʶʪʴ ʧʨʦʪʦʢʦʣʠ ʤʘʨʰʨʫʪʠʟʘʮʽʾ? 

5. ʑʦ ʪʘʢʝ ʧʽʜʪʨʠʤʢʘ ʤʝʨʝʞʥʦʾ ʘʜʨʝʩʠ? 

6. ʑʦ ʪʘʢʝ ʧʨʠʢʣʘʜʥʽ ʩʝʨʚʽʩʠ? 

7. ʑʦ ʚʠʢʦʥʫʶʪʴ ʰʣʶʟʦʚʽ ʧʨʦʪʦʢʦʣʠ? 

8. ʗʢʫ ʨʦʣʴ ʚ ʤʝʨʝʞʽ ʛʨʘʶʪʴ ʽʥʰʽ ʧʨʦʪʦʢʦʣʠ? 

9. ʗʢʽ ʦʩʥʦʚʥʽ ʢʦʤʧʦʥʝʥʪʠ TCP/IP? 

10. ʇʦʨʽʚʥʷʥʥʷ ʩʪʨʫʢʪʫʨʠ ʧʨʦʪʦʢʦʣʽʚ TCP/IP ʽ ʨʽʚʥʽʚ ʤʦʜʝʣʽ OSI. 

11. ʗʢʘ ʫʤʦʚʘ ʥʘʜʽʡʥʦʾ ʨʦʙʦʪʠ ʽʻʨʘʨʭʽʯʥʦʾ ʘʨʭʽʪʝʢʪʫʨʠ? 

12. ʗʢʘ ʩʭʝʤʘ ʚʟʘʻʤʦʜʽʾ TCP/IP ʟ ʢʦʤʧôʶʪʝʨʦʤ? 
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ʊʝʤʘ 5. ʉʪʝʢ IPX/SPX. 

 

ʇʠʪʘʥʥʷ: 

1. ʉʪʝʢ IPX/SPX. 

 

ʃʽʪʝʨʘʪʫʨʘ:[ 1, ʩʪʦʨ. 181..183, 216..219] 

ʉʪʝʢ IPX/SPX 

ʎʝʡ ʩʪʝʢ ʻ ʦʨʠʛʽʥʘʣʴʥʠʤ ʩʪʝʢʦʤ ʧʨʦʪʦʢʦʣʽʚ ʬʽʨʤʠ Novell, ʷʢʠʡ ʚʦʥʘ ʨʦʟʨʦʙʠʣʘ 

ʜʣʷ ʩʚʦʻʾ ʤʝʨʝʞʥʦʾ ʦʧʝʨʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ NetWare ʱʝ ʥʘ ʧʦʯʘʪʢʫ 80-ʭ ʨʦʢʽʚ. 

ʇʨʦʪʦʢʦʣʠ Internetwork Packet Exchange (IPX) ʽ Sequenced Packet Exchange (SPX), 

ʱʦ ʜʘʣʠ ʽʤ'ʷ ʩʪʝʢʫ, ʻ ʧʨʷʤʦʶ ʘʜʘʧʪʘʮʽʻʶ ʧʨʦʪʦʢʦʣʽʚ XNS ʬʽʨʤʠ Xerox, ʧʦʰʠʨʝʥʠʭ ʫ 

ʥʘʙʘʛʘʪʦ ʤʝʥʰʦʤʫ ʩʪʫʧʝʥʽ, ʯʠʤ IPX/SPX. ʇʦ ʢʽʣʴʢʦʩʪʽ ʫʩʪʘʥʦʚʦʢ ʧʨʦʪʦʢʦʣʠ 

IPX/SPX ʣʽʜʠʨʫʶʪʴ, ʽ ʮʝ ʦʙʫʤʦʚʣʝʥʦ ʪʠʤ, ʱʦ ʩʘʤʝ ʆʉ NetWare ʟʘʡʤʘʻ ʣʽʜʠʨʫʶʯʝ 

ʧʦʣʦʞʝʥʥʷ ʟ ʜʦʣʝʶ ʫʩʪʘʥʦʚʦʢ ʫ ʩʚʽʪʦʚʦʤʫ ʤʘʩʰʪʘʙʽ ʧʨʠʙʣʠʟʥʦ ʚ 65%. 

ʉʽʤʝʡʩʪʚʦ ʧʨʦʪʦʢʦʣʽʚ ʬʽʨʤʠ Novell ʽ ʾʭʥʷ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʤʦʜʝʣʽ ISO/OSI ʧʦʜʘʥʦ 

ʥʘ ʨʠʩʫʥʢʫ 5. 

 
ʈʠʩʫʥʦʢ 5. ʉʪʝʢ IPX / SPX 

ʅʘ ʬʽʟʠʯʥʦʤʫ ʽ ʢʘʥʘʣʴʥʦʤʫ ʨʽʚʥʷʭ ʫ ʤʝʨʝʞʘʭ Novell ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚʩʽ 

ʧʦʧʫʣʷʨʥʽ ʧʨʦʪʦʢʦʣʠ ʮʠʭ ʨʽʚʥʽʚ (Ethernet, Token Ring, FDDI ʽ ʽʥʰʽ). 

ʅʘ ʤʝʨʝʞʥʦʤʫ ʨʽʚʥʽ ʚ ʩʪʝʮʽ Novell ʧʨʘʮʶʻ ʧʨʦʪʦʢʦʣ IPX, ʘ ʪʘʢʦʞ ʧʨʦʪʦʢʦʣʠ 

ʦʙʤʽʥʫ ʤʘʨʰʨʫʪʥʦʶ ʽʥʬʦʨʤʘʮʽʻʶ RIP ʽ NLSP (ʘʥʘʣʦʛ ʧʨʦʪʦʢʦʣʫ OSPF ʩʪʝʢʘ 

TCP/IP). IPX ʻ ʧʨʦʪʦʢʦʣʦʤ, ʱʦ ʟʘʡʤʘʻʪʴʩʷ ʧʠʪʘʥʥʷʤʠ ʘʜʨʝʩʘʮʽʾ ʽ ʤʘʨʰʨʫʪʠʟʘʮʽʾ 

ʧʘʢʝʪʽʚ ʫ ʤʝʨʝʞʘʭ Novell. ʄʘʨʰʨʫʪʥʽ ʨʽʰʝʥʥʷ IPX ʟʘʩʥʦʚʘʥʽ ʥʘ ʘʜʨʝʩʥʠʭ ʧʦʣʷʭ 

ʟʘʛʦʣʦʚʢʘ ʡʦʛʦ ʧʘʢʝʪʘ, ʘ ʪʘʢʦʞ ʥʘ ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʥʘʜʭʦʜʠʪʴ ʚʽʜ ʧʨʦʪʦʢʦʣʽʚ ʦʙʤʽʥʫ 

ʤʘʨʰʨʫʪʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. ʅʘʧʨʠʢʣʘʜ, IPX ʚʠʢʦʨʠʩʪʦʚʫʻ ʽʥʬʦʨʤʘʮʽʶ, ʷʢʘ 

ʧʦʩʪʘʚʣʷʻʪʴʩʷ ʧʨʦʪʦʢʦʣʦʤ RIP, ʘʙʦ ʧʨʦʪʦʢʦʣʦʤ NLSP (NetWare Link State Protocol) 

ʜʣʷ ʧʝʨʝʜʘʯʽ ʧʘʢʝʪʽʚ ʢʦʤʧ'ʶʪʝʨʫ ʧʨʠʟʥʘʯʝʥʥʷ ʘʙʦ ʥʘʩʪʫʧʥʦʤʫ ʤʘʨʰʨʫʪʠʟʘʪʦʨʫ. 

ʇʨʦʪʦʢʦʣ IPX ʧʽʜʪʨʠʤʫʻ ʪʽʣʴʢʠ ʜʝʡʪʘʛʨʘʤʥʠʡ ʩʧʦʩʽʙ ʦʙʤʽʥʫ ʧʦʚʽʜʦʤʣʝʥʥʷʤʠ, ʟʘ 

ʨʘʭʫʥʦʢ ʯʦʛʦ ʦʰʘʜʣʠʚʦ ʚʠʢʦʨʠʩʪʦʚʫʻ ʦʙʯʠʩʣʶʚʘʣʴʥʽ ʨʝʩʫʨʩʠ. ʆʪʞʝ, ʧʨʦʪʦʢʦʣ IPX 

ʟʘʙʝʟʧʝʯʫʻ ʚʠʢʦʥʘʥʥʷ ʪʨʴʦʭ ʬʫʥʢʮʽʡ: ʟʘʚʜʘʥʥʷ ʘʜʨʝʩʠ, ʫʩʪʘʥʦʚʣʝʥʥʷ ʤʘʨʰʨʫʪʫ ʽ 

ʨʦʟʩʠʣʘʥʥʷ ʜʝʡʪʘʛʨʘʤ. 
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ʊʨʘʥʩʧʦʨʪʥʦʤʫ ʨʽʚʥʶ ʤʦʜʝʣʽ OSI ʫ ʩʪʝʮʽ Novell ʚʽʜʧʦʚʽʜʘʻ ʧʨʦʪʦʢʦʣ SPX, ʱʦ 

ʟʜʽʡʩʥʶʻ ʧʝʨʝʜʘʯʫ ʧʦʚʽʜʦʤʣʝʥʴ ʽʟ ʫʩʪʘʥʦʚʣʝʥʥʷʤ ʟ'ʻʜʥʘʥʴ.  

ʅʘ ʚʝʨʭʥʽʭ ʧʨʠʢʣʘʜʥʦʤʫ, ʧʨʝʜʩʪʘʚʥʠʮʴʢʦʤʫ ʽ ʩʝʘʥʩʦʚʦʤʫ ʨʽʚʥʷʭ ʧʨʘʮʶʶʪʴ 

ʧʨʦʪʦʢʦʣʠ NCP ʽ SAP. ʇʨʦʪʦʢʦʣ NCP (NetWare Core Protocol) ʻ ʧʨʦʪʦʢʦʣʦʤ 

ʚʟʘʻʤʦʜʽʾ ʩʝʨʚʝʨʘ NetWare ʽ ʦʙʦʣʦʥʢʠ ʨʦʙʦʯʦʾ ʩʪʘʥʮʽʾ. ʎʝʡ ʧʨʦʪʦʢʦʣ ʧʨʠʢʣʘʜʥʦʛʦ 

ʨʽʚʥʷ ʨʝʘʣʽʟʫʻ ʘʨʭʽʪʝʢʪʫʨʫ ʢʣʽʻʥʪ-ʩʝʨʚʝʨ ʥʘ ʚʝʨʭʥʽʭ ʨʽʚʥʷʭ ʤʦʜʝʣʽ OSI. ɿʘ 

ʜʦʧʦʤʦʛʦʶ ʬʫʥʢʮʽʡ ʮʴʦʛʦ ʧʨʦʪʦʢʦʣʫ ʨʦʙʦʯʘ ʩʪʘʥʮʽʷ ʨʦʙʠʪʴ ʧʽʜʢʣʶʯʝʥʥʷ ʜʦ 

ʩʝʨʚʝʨʘ, ʚʽʜʦʙʨʘʞʘʻ ʢʘʪʘʣʦʛʠ ʩʝʨʚʝʨʘ ʥʘ ʣʦʢʘʣʴʥʽ ʣʽʪʝʨʠ ʜʠʩʢʦʚʦʜʽʚ, ʧʝʨʝʛʣʷʜʘʻ 

ʬʘʡʣʦʚʫʶ ʩʠʩʪʝʤʫ ʩʝʨʚʝʨʘ, ʢʦʧʽʶʻ ʚʽʜʜʘʣʝʥʽ ʬʘʡʣʠ, ʟʤʽʥʶʻ ʾʭʥʽ ʘʪʨʠʙʫʪʠ ʽ ʪ.ʧ., ʘ 

ʪʘʢʦʞ ʟʜʽʡʩʥʶʻ ʧʦʜʽʣ ʤʝʨʝʞʥʦʛʦ ʧʨʠʥʪʝʨʘ ʤʽʞ ʨʦʙʦʯʠʤʠ ʩʪʘʥʮʽʷʤʠ. 

SAP (Service Advertising Protocol) - ʧʨʦʪʦʢʦʣ ʦʛʦʣʦʰʝʥʥʷ ʧʨʦ ʩʝʨʚʽʩ - 

ʢʦʥʮʝʧʪʫʘʣʴʥʦ ʧʦʜʽʙʥʠʡ ʧʨʦʪʦʢʦʣʫ RIP. ʇʦʜʽʙʥʦ ʪʦʤʫ, ʷʢ ʧʨʦʪʦʢʦʣ RIP ʜʦʟʚʦʣʷʻ 

ʤʘʨʰʨʫʪʠʟʘʪʦʨʘʤ ʦʙʤʽʥʶʚʘʪʠʩʷ ʤʘʨʰʨʫʪʥʦʶ ʽʥʬʦʨʤʘʮʽʻʶ, ʧʨʦʪʦʢʦʣ SAP ʜʘʻ 

ʤʦʞʣʠʚʽʩʪʴ ʤʝʨʝʞʥʠʤ ʧʨʠʩʪʨʦʷʤ ʦʙʤʽʥʶʚʘʪʠʩʷ ʽʥʬʦʨʤʘʮʽʻʶ ʧʨʦ ʥʘʷʚʥʽ ʤʝʨʝʞʥʽ 

ʩʝʨʚʽʩʠ. 

ʉʝʨʚʝʨʠ ʽ ʤʘʨʰʨʫʪʠʟʘʪʦʨʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ SAP ʜʣʷ ʦʛʦʣʦʰʝʥʥʷ ʧʨʦ ʩʚʦʾ 

ʩʝʨʚʽʩʥʽ ʧʦʩʣʫʛʠ ʽ ʤʝʨʝʞʥʽ ʘʜʨʝʩʠ. ʇʨʦʪʦʢʦʣ SAP ʜʦʟʚʦʣʷʻ ʤʝʨʝʞʥʠʤ ʧʨʠʩʪʨʦʷʤ 

ʧʦʩʪʽʡʥʦ ʢʦʨʝʢʪʫʚʘʪʠ ʜʘʥʽ ʧʨʦ ʪʝ, ʷʢʽ ʩʝʨʚʽʩʥʽ ʧʦʩʣʫʛʠ ʻ ʟʘʨʘʟ ʫ ʤʝʨʝʞʽ. ʇʨʠ ʩʪʘʨʪʽ 

ʩʝʨʚʝʨʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ SAP ʜʣʷ ʦʧʦʚʽʱʝʥʥʷ ʯʘʩʪʠʥʠ ʤʝʨʝʞʽ, ʱʦ ʟʘʣʠʰʠʣʘʩʷ, ʧʨʦ 

ʩʚʦʾ ʧʦʩʣʫʛʠ. ʂʦʣʠ ʩʝʨʚʝʨ ʟʘʚʝʨʰʫʻ ʨʦʙʦʪʫ, ʪʦ ʚʽʥ ʚʠʢʦʨʠʩʪʦʚʫʻ SAP ʜʣʷ ʪʦʛʦ, ʱʦʙ 

ʩʧʦʚʽʩʪʠʪʠ ʤʝʨʝʞʫ ʧʨʦ ʧʨʠʧʠʥʝʥʥʷ ʜʽʾ ʩʚʦʾʭ ʧʦʩʣʫʛ. 

ʋ ʤʝʨʝʞʘʭ Novell ʩʝʨʚʝʨʠ NetWare 3.x ʱʦʭʚʠʣʠʥʠ ʨʦʟʩʠʣʘʶʪʴ ʰʠʨʦʢʦʤʦʚʥʽ 

ʧʘʢʝʪʠ SAP. ʇʘʢʝʪʠ SAP ʫ ʟʥʘʯʥʽʡ ʤʽʨʽ ʟʘʩʤʽʯʫʶʪʴ ʤʝʨʝʞʫ, ʪʦʤʫ ʦʜʥʽʻʾ ʟ ʦʩʥʦʚʥʠʭ 

ʟʘʜʘʯ ʤʘʨʰʨʫʪʠʟʘʪʦʨʽʚ, ʱʦ ʚʠʭʦʜʷʪʴ ʥʘ ʛʣʦʙʘʣʴʥʽ ʟʚ'ʷʟʢʠ, ʻ ʬʽʣʴʪʨʘʮʽʷ ʪʨʘʬʽʢʘ SAP-

ʧʘʢʝʪʽʚ ʽ RIP-ʧʘʢʝʪʽʚ. 

ʆʩʦʙʣʠʚʦʩʪʽ ʩʪʝʢʘ IPX/SPX ʦʙʫʤʦʚʣʝʥʽ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʆʉ NetWare, ʷʢ 

ʦʨʽʻʥʪʘʮʽʻʶ ʾʾ ʨʘʥʥʽʭ ʚʝʨʩʽʡ (ʜʦ 4.0) ʜʣʷ ʨʦʙʦʪʠ ʚ ʣʦʢʘʣʴʥʠʭ ʤʝʨʝʞʘʭ ʥʝʚʝʣʠʢʠʭ 

ʨʦʟʤʽʨʽʚ, ʱʦ ʩʢʣʘʜʘʶʪʴʩʷ ʽʟ ʧʝʨʩʦʥʘʣʴʥʠʭ ʢʦʤʧ'ʶʪʝʨʽʚ ʟʽ ʩʢʨʦʤʥʠʤʠ ʨʝʩʫʨʩʘʤʠ. 

ʊʦʤʫ Novell ʧʦʪʨʽʙʥʽ ʙʫʣʠ ʧʨʦʪʦʢʦʣʠ, ʥʘ ʨʝʘʣʽʟʘʮʽʶ ʷʢʠʭ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʤʽʥʽʤʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʦʧʝʨʘʪʠʚʥʦʾ ʧʘʤ'ʷʪʽ (ʦʙʤʝʞʝʥʦʶ ʚ IBM-ʩʫʤʽʩʥʠʭ ʢʦʤʧ'ʶʪʝʨʘʭ 

ʧʽʜ ʢʝʨʫʚʘʥʥʷʤ MS-DOS 640 ʂʙʘʡʪʘʤʠ) ʽ ʷʢʽ ʙ ʰʚʠʜʢʦ ʧʨʘʮʶʚʘʣʠ ʥʘ ʧʨʦʮʝʩʦʨʘʭ 

ʥʝʚʝʣʠʢʦʾ ʦʙʯʠʩʣʶʚʘʣʴʥʦʾ ʧʦʪʫʞʥʦʩʪʽ. ʋ ʨʝʟʫʣʴʪʘʪʽ, ʧʨʦʪʦʢʦʣʠ ʩʪʝʢʘ IPX/SPX 

ʜʦʥʝʜʘʚʥʘ ʜʦʙʨʝ ʧʨʘʮʶʚʘʣʠ ʚ ʣʦʢʘʣʴʥʠʭ ʤʝʨʝʞʘʭ ʽ ʥʝ ʜʫʞʝ - ʫ ʚʝʣʠʢʠʭ 

ʢʦʨʧʦʨʘʪʠʚʥʠʭ ʤʝʨʝʞʘʭ, ʪʦʤʫ ʱʦ ʟʘʥʘʜʪʦ ʧʝʨʝʚʘʥʪʘʞʫʚʘʣʠ ʧʦʚʽʣʴʥʽ ʛʣʦʙʘʣʴʥʽ 

ʟʚ'ʷʟʢʠ ʰʠʨʦʢʦʤʦʚʥʠʤʠ ʧʘʢʝʪʘʤʠ, ʱʦ ʽʥʪʝʥʩʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʝʢʽʣʴʢʦʤʘ 

ʧʨʦʪʦʢʦʣʘʤʠ ʮʴʦʛʦ ʩʪʝʢʘ (ʥʘʧʨʠʢʣʘʜ, ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʟʚ'ʷʟʢʫ ʤʽʞ ʢʣʽʻʥʪʘʤʠ ʽ 

ʩʝʨʚʝʨʘʤʠ).  

ʎʷ ʦʙʩʪʘʚʠʥʘ, ʘ ʪʘʢʦʞ ʪʦʡ ʬʘʢʪ, ʱʦ ʩʪʝʢ IPX/SPX ʻ ʚʣʘʩʥʽʩʪʶ ʬʽʨʤʠ Novell ʽ ʥʘ 

ʡʦʛʦ ʨʝʘʣʽʟʘʮʽʶ ʧʦʪʨʽʙʥʦ ʦʜʝʨʞʫʚʘʪʠ ʚ ʥʝʾ ʣʽʮʝʥʟʽʶ, ʜʦʚʛʠʡ ʯʘʩ ʦʙʤʝʞʫʚʘʣʠ 

ʧʦʰʠʨʝʥʽʩʪʴ ʡʦʛʦ ʪʽʣʴʢʠ ʤʝʨʝʞʘʤʠ NetWare. ʆʜʥʘʢ ʜʦ ʤʦʤʝʥʪʫ ʚʠʧʫʩʢʫ ʚʝʨʩʽʾ 

NetWare 4.0, Novell ʚʥʝʩʣʘ ʽ ʧʨʦʜʦʚʞʫʻ ʚʥʦʩʠʪʠ ʫ ʩʚʦʾ ʧʨʦʪʦʢʦʣʠ ʩʝʨʡʦʟʥʽ ʟʤʽʥʠ, 

ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʧʨʠʩʪʦʩʫʚʘʥʥʷ ʾʭ ʜʣʷ ʨʦʙʦʪʠ ʚ ʢʦʨʧʦʨʘʪʠʚʥʠʭ ʤʝʨʝʞʘʭ. ɿʘʨʘʟ ʩʪʝʢ 

IPX/SPX ʨʝʘʣʽʟʦʚʘʥʠʡ ʥʝ ʪʽʣʴʢʠ ʚ NetWare, ʘʣʝ ʡ ʫ ʜʝʢʽʣʴʢʦʭ ʽʥʰʠʭ ʧʦʧʫʣʷʨʥʠʭ 

ʤʝʨʝʞʥʠʭ ʆʉ - SCO UNIX, Sun Solaris, Microsoft Windows NT. 

 

ʇʠʪʘʥʥʷ ʜʣʷ ʩʘʤʦʢʦʥʪʨʦʣʶ: 

1. ʑʦ ʪʘʢʝ ʩʪʝʢ IPX/SPX? 
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2. ʅʘ ʷʢʦʤʫ ʨʽʚʥʽ ʧʨʘʮʶʻ ʧʨʦʪʦʢʦʣ IPX? 

3. ʗʢʦʤʫ ʨʽʚʥʶ ʚʽʜʧʦʚʽʜʘʻ ʧʨʦʪʦʢʦʣ SPX? 

4. ʗʢʽ ʧʨʦʪʦʢʦʣʠ ʧʨʘʮʶʶʪʴ ʥʘ ʚʝʨʭʥʽʭ ʧʨʠʢʣʘʜʥʦʤʫ, ʧʨʝʜʩʪʘʚʥʠʮʴʢʦʤʫ ʪʘ 
ʩʝʘʥʩʦʚʦʤʫ ʨʽʚʥʷʭ? 

5. ʇʨʦʪʦʢʦʣ NCP. 

6. ʇʨʦʪʦʢʦʣ SAP. 

7. ʆʩʦʙʣʠʚʦʩʪʽ ʩʪʝʢʘ IPX/SPX. 
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ʄʦʜʫʣʴ 2. ʃʦʢʘʣʴʥʽ ʤʝʨʝʞʽ. 
 

ʊʝʤʘ 1. ʂʣʽʻʥʪʠ, ʩʝʨʚʝʨʠ ʪʘ ʦʜʥʦʨʘʥʛʦʚʽ ʤʝʨʝʞʽ. ʊʠʧʠ ʩʝʨʚʝʨʽʚ. 

 

ʇʠʪʘʥʥʷ: 

1. ʉʝʨʚʝʨʥʽ ʤʝʨʝʞʽ ʽ ʜʦʤʝʥʠ. 

2. ʆʜʥʦʨʘʥʛʦʚʽ ʤʝʨʝʞʽ. 

3. ɻʽʙʨʠʜʥʽ ʤʝʨʝʞʽ. 

4. ɿʘʭʠʩʪ ʚ ʦʜʥʦʨʘʥʛʦʚʠʭ ʽ ʩʝʨʚʝʨʥʠʭ ʤʝʨʝʞʘʭ. 

5. ʊʠʧʠ ʩʝʨʚʝʨʽʚ. 

 

ʃʽʪʝʨʘʪʫʨʘ:[1, ʩʪʦʨ.12..41] 

 

ʂʣʽʻʥʪʠ, ʩʝʨʚʝʨʠ ʡ ʦʜʥʦʨʘʥʛʦʚʽ ʤʝʨʝʞʽ 

ʋ ʣʦʢʘʣʴʥʠʭ ʤʝʨʝʞʘʭ ʢʦʤʧ'ʶʪʝʨʠ ʤʦʞʫʪʴ ʚʠʩʪʫʧʘʪʠ ʚ ʨʦʣʽ: 

 ʂʣʽʻʥʪʽʚ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʤʝʨʝʞʥʽ ʨʝʩʫʨʩʠ, ʘʣʝ ʥʝ ʜʘʶʪʴ ʩʚʦʾ ʨʝʩʫʨʩʠ 
ʽʥʰʠʤ ʢʦʤʧ'ʶʪʝʨʘʤ. 

 ʆʜʥʦʨʘʥʛʦʚʠʭ ʚʫʟʣʽʚ, ʱʦ ʧʨʘʮʶʶʪʴ ʽʟ ʤʝʨʝʞʥʠʤʠ ʨʝʩʫʨʩʘʤʠ ʽ ʜʦʟʚʦʣʷʶʪʴ 
ʜʦʩʪʫʧʦʤ ʽʥʰʠʭ ʤʘʰʠʥ ʜʦ ʩʚʦʾʭ ʨʝʩʫʨʩʽʚ. 

 ʉʝʨʚʝʨʽʚ, ʱʦ ʜʘʶʪʴ ʨʝʩʫʨʩʠ ʽʥʰʠʤ ʤʘʰʠʥʘʤ. 

ʂʦʞʥʘ ʟ ʮʠʭ ʨʦʣʝʡ ʚʠʟʥʘʯʘʻʪʴʩʷ ʪʠʧʦʤ ʟʘʩʪʦʩʦʚʫʚʘʥʦʾ ʥʘ ʢʦʤʧ'ʶʪʝʨʽ 

ʦʧʝʨʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ (ʆʉ). ʅʘ ʩʝʨʚʝʨʘʭ ʬʫʥʢʮʽʦʥʫʶʪʴ ʪʘʢʽ ʆʉ, ʷʢ Windows NT 

Server, Novell NetWare, UNIX. ʂʣʽʻʥʪʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʦʧʝʨʘʮʽʡʥʽ ʩʠʩʪʝʤʠ ʪʠʧʫ 

MS-DOS, OS/2 2.0, Windows 95 ʽ ʪ.ʜ. 

ʈʦʟʨʽʟʥʷʶʪʴ ʥʘʩʪʫʧʥʽ ʪʠʧʠ ʤʝʨʝʞ: 

 ʉʝʨʚʝʨʥʽ (ʘʙʦ ʢʣʽʻʥʪ/ʩʝʨʚʝʨ), ʱʦ ʤʽʩʪʷʪʴ ʢʣʽʻʥʪʽʚ ʽ ʦʙʩʣʫʛʦʚʫʶʪʴ ʾʭʥʽ 

ʩʝʨʚʝʨʠ. 

 ʆʜʥʦʨʘʥʛʦʚʽ ʤʝʨʝʞʥʽ ʩʝʨʝʜʦʚʠʱʘ (peer-to-peer), ʫ ʢʦʪʨʠʭ ʥʝʤʘʻ ʚʠʜʽʣʝʥʠʭ 

ʩʝʨʚʝʨʽʚ, ʽ ʨʦʟʜʽʣʷʶʪʴʩʷ ʨʝʩʫʨʩʠ ʥʝʟʘʣʝʞʥʠʭ ʚʫʟʣʽʚ. 

 ɻʽʙʨʠʜʥʽ ʤʝʨʝʞʽ - ʤʝʨʝʞʽ ʢʣʽʻʥʪ/ʩʝʨʚʝʨ ʟ ʦʜʥʦʨʘʥʛʦʚʠʤ ʨʦʟʧʦʜʽʣʦʤ ʨʝʩʫʨʩʽʚ. 

ɹʽʣʴʰʽʩʪʴ ʤʝʨʝʞ ʥʘʩʧʨʘʚʜʽ ʻ ʛʽʙʨʠʜʥʠʤʠ. 

ʉʝʨʚʝʨʥʽ ʤʝʨʝʞʽ ʽ ʜʦʤʝʥʠ 

ʉʝʨʚʝʨʥʽ ʩʝʨʝʜʦʚʠʱʘ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʥʘʷʚʥʽʩʪʶ ʚ ʤʝʨʝʞʽ ʩʝʨʚʝʨʽʚ, ʱʦ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʟʘʭʠʩʪ ʤʝʨʝʞʽ ʽ ʾʾ ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ. ʉʝʨʚʝʨʠ ʤʦʞʫʪʴ ʚʠʢʦʥʫʚʘʪʠ ʙʘʛʘʪʦ 

ʨʦʣʝʡ. 

ʉʝʨʚʝʨʥʽ ʤʝʨʝʞʽ (ʤʝʨʝʞʽ ʟ ʦʙʩʣʫʛʦʚʫʶʯʠʤʠ ʚʫʟʣʘʤʠ) ʬʫʥʢʮʽʦʥʫʶʪʴ ʧʨʠ 

ʥʘʷʚʥʦʩʪʽ ʢʣʽʻʥʪʽʚ. ʂʣʽʻʥʪʠ ʟʚʝʨʪʘʶʪʴʩʷ ʜʦ ʩʝʨʚʝʨʘ, ʱʦ ʜʘʻ ʾʤ ʨʽʟʥʽ ʟʘʩʦʙʠ, 

ʥʘʧʨʠʢʣʘʜ ʧʨʠʥʪʝʨ ʘʙʦ ʨʦʙʦʪʫ ʟ ʬʘʡʣʘʤʠ. ʂʣʽʻʥʪʩʴʢʽ ʢʦʤʧ'ʶʪʝʨʠ ʟʚʠʯʘʡʥʦ ʤʝʥʰʝ 

ʧʦʪʫʞʥʽ, ʯʠʤ ʤʘʰʠʥʠ ʚ ʦʜʥʦʨʘʥʛʦʚʠʭ ʤʝʨʝʞʘʭ ʘʙʦ ʩʝʨʚʝʨʥʠʭ. 

ʋ Windows NT ʩʝʨʚʝʨʥʽ ʤʝʨʝʞʽ ʦʨʛʘʥʽʟʦʚʘʥʽ ʚ ʪʘʢ ʥʘʟʠʚʘʥʽ ʜʦʤʝʥʠ. ɼʦʤʝʥ - ʮʝ 

ʩʫʢʫʧʥʽʩʪʴ ʤʝʨʝʞ ʽ ʢʣʽʻʥʪʽʚ, ʱʦ ʩʧʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʽʥʬʦʨʤʘʮʽʶ ʩʠʩʪʝʤʠ 

ʟʘʭʠʩʪʫ. ɿʘʭʠʩʪʦʤ ʜʦʤʝʥʘ ʽ ʧʦʚʥʦʚʘʞʝʥʥʷʤʠ ʥʘ ʨʝʻʩʪʨʘʮʽʶ ʫʧʨʘʚʣʷʶʪʴ ʩʧʝʮʽʘʣʴʥʽ 

ʩʝʨʚʝʨʠ - ʢʦʥʪʨʦʣʝʨʠ ʜʦʤʝʥʘ. ʋ ʜʦʤʝʥʽ ʻ ʦʜʠʥ ʢʦʥʪʨʦʣʝʨ, ʷʢʠʡ ʥʘʟʠʚʘʻʪʴʩʷ 

ʦʩʥʦʚʥʠʤ (PDC, Primary Domain Controller), ʽ ʜʦʧʦʚʥʶʶʯʽ ʨʝʟʝʨʚʥʽ ʢʦʥʪʨʦʣʝʨʠ 

(BDC, Backup Domain Controller), ʱʦ ʚʠʢʦʥʫʶʪʴ ʬʫʥʢʮʽʾ ʢʦʥʪʨʦʣʝʨʘ ʜʦʤʝʥʘ, ʢʦʣʠ 

PDC ʟʘʡʥʷʪʠʡ ʘʙʦ ʥʝʜʦʩʪʫʧʥʠʡ. 
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ɾʦʜʥʠʡ ʽʟ ʢʦʤʧ'ʶʪʝʨʽʚ ʫ ʤʝʨʝʞʽ ʥʝ ʟʤʦʞʝ ʟʚʝʨʪʘʪʠʩʷ ʜʦ ʨʦʟʜʽʣʴʥʠʭ ʨʝʩʫʨʩʽʚ 

ʩʝʨʚʝʨʘ, ʧʦʢʠ ʥʝ ʧʨʦʡʜʝ ʘʫʪʝʥʪʠʬʽʢʘʮʽʶ ʥʘ ʢʦʥʪʨʦʣʝʨʽ ʜʦʤʝʥʘ. 

ʇʝʨʝʚʘʛʠ ʩʝʨʚʝʨʥʠʭ ʤʝʨʝʞ 

 ʉʠʣʴʥʠʡ ʮʝʥʪʨʘʣʽʟʦʚʘʥʠʡ ʟʘʭʠʩʪ. 

 ʎʝʥʪʨʘʣʴʥʝ ʩʭʦʚʠʱʝ ʬʘʡʣʽʚ, ʟʘʚʜʷʢʠ ʯʦʤʫ ʚʩʽ ʢʦʨʠʩʪʫʚʘʯʽ ʤʦʞʫʪʴ 

ʧʨʘʮʶʚʘʪʠ ʟ ʦʜʥʠʤ ʥʘʙʦʨʦʤ ʜʘʥʠʭ, ʘ ʨʝʟʝʨʚʥʝ ʢʦʧʽʶʚʘʥʥʷ ʚʘʞʣʠʚʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʟʥʘʯʥʦ ʩʧʨʦʱʫʻʪʴʩʷ. 

 ʄʦʞʣʠʚʽʩʪʴ ʩʧʽʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʝʨʚʝʨʘʤʠ ʜʦʩʪʫʧʥʦʛʦ ʘʧʘʨʘʪʥʦʛʦ ʽ 
ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʥʠʞʫʻ ʟʘʛʘʣʴʥʽ ʚʠʪʨʘʪʠ. 

 ʉʧʨʦʤʦʞʥʽʩʪʴ ʩʧʽʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʦʨʦʛʦʛʦ ʫʩʪʘʪʢʫʚʘʥʥʷ, ʥʘʧʨʠʢʣʘʜ 
ʣʘʟʝʨʥʦʛʦ ʧʨʠʥʪʝʨʘ. 

 ʆʧʪʠʤʽʟʦʚʘʥʽ ʚʠʜʽʣʝʥʽ ʩʝʨʚʝʨʠ ʬʫʥʢʮʽʦʥʫʶʪʴ ʫ ʨʝʞʠʤʽ ʧʦʜʽʣʫ ʨʝʩʫʨʩʽʚ 

ʰʚʠʜʰʝ, ʥʽʞ ʦʜʥʦʨʘʥʛʦʚʽ ʚʫʟʣʠ. 

 ʄʝʥʰʝ ʥʘʩʪʠʨʣʠʚʘ ʩʠʩʪʝʤʘ ʟʘʭʠʩʪʫ - ʜʦʩʪʫʧ ʜʦ ʨʦʟʜʽʣʴʥʠʭ ʨʝʩʫʨʩʽʚ ʤʝʨʝʞʽ 

- ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʧʦ ʦʜʥʦʤʫ ʧʘʨʦʣʶ. 

 ɿʚʽʣʴʥʝʥʥʷ ʢʦʨʠʩʪʫʚʘʯʽʚ ʚʽʜ ʟʘʜʘʯʽ ʢʝʨʫʚʘʥʥʷ ʨʦʟʜʽʣʴʥʠʤʠ ʨʝʩʫʨʩʘʤʠ. 

 ʇʨʦʩʪʘ ʢʝʨʦʚʘʥʽʩʪʴ ʧʨʠ ʚʝʣʠʢʦʤʫ ʯʠʩʣʽ ʢʦʨʠʩʪʫʚʘʯʽʚ. 

 ʎʝʥʪʨʘʣʽʟʦʚʘʥʘ ʦʨʛʘʥʽʟʘʮʽʷ ʟʘʧʦʙʽʛʘʻ ʚʪʨʘʪʠ ʜʘʥʠʭ ʥʘ ʢʦʤʧ'ʶʪʝʨʘʭ. 

ʅʝʜʦʣʽʢʠ ʩʝʨʚʝʨʥʠʭ ʤʝʨʝʞ 

 ɼʦʨʦʛʝ ʩʧʝʮʽʘʣʽʟʦʚʘʥʝ ʘʧʘʨʘʪʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ. 

 ɼʦʨʦʛʽ ʩʝʨʚʝʨʥʽ ʆʉ ʽ ʢʣʽʻʥʪʩʴʢʽ ʣʽʮʝʥʟʽʾ. 

 ʗʢ ʧʨʘʚʠʣʦ, ʧʦʪʨʽʙʝʥ ʩʧʝʮʽʘʣʴʥʠʡ ʘʜʤʽʥʽʩʪʨʘʪʦʨ ʤʝʨʝʞʽ. 

ʆʜʥʦʨʘʥʛʦʚʽ ʤʝʨʝʞʽ 

ɼʣʷ ʦʜʥʦʨʘʥʛʦʚʠʭ ʤʝʨʝʞ ʭʘʨʘʢʪʝʨʥʦ ʚʽʜʩʫʪʥʽʩʪʴ ʮʝʥʪʨʘʣʽʟʦʚʘʥʦʛʦ ʢʝʨʫʚʘʥʥʷ. ʋ 

ʥʠʭ ʥʝʤʘʻ ʽ ʩʝʨʚʝʨʽʚ. ʇʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ ʢʦʨʠʩʪʫʚʘʯʽ ʧʨʘʮʶʶʪʴ ʽʟ ʟʘʛʘʣʴʥʠʤʠ 

ʜʠʩʢʘʤʠ, ʧʨʠʥʪʝʨʘʤʠ ʽ ʬʘʢʩʘʤʠ. 

ʆʜʥʦʨʘʥʛʦʚʽ ʤʝʨʝʞʽ ʦʨʛʘʥʽʟʫʶʪʴʩʷ ʧʦ ʨʘʙʦʯʠʤ ʛʨʫʧʘʭ. ʈʦʙʦʯʽ ʛʨʫʧʠ ʥʝ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʩʠʣʴʥʦʛʦ ʢʦʥʪʨʦʣʶ ʟʘʭʠʩʪʫ. ʋ ʥʠʭ ʥʝʤʘʻ ʮʝʥʪʨʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ 

ʨʝʻʩʪʨʘʮʽʾ. ʇʨʠ ʨʝʻʩʪʨʘʮʽʾ ʥʘ ʦʜʥʽʤ ʚʫʟʣʽ ʢʦʨʠʩʪʫʚʘʯ ʦʜʝʨʞʫʻ ʜʦʩʪʫʧ ʜʦ ʙʫʜʴ-ʷʢʠʭ 

ʨʝʩʫʨʩʽʚ ʫ ʤʝʨʝʞʽ, ʥʝ ʟʘʭʠʱʝʥʠʤ ʩʧʝʮʽʘʣʴʥʠʤ ʧʘʨʦʣʝʤ. 

ɼʦʩʪʫʧʦʤ ʜʦ ʦʢʨʝʤʠʭ ʨʝʩʫʨʩʽʚ ʤʦʞʥʘ ʫʧʨʘʚʣʷʪʠ, ʷʢʱʦ ʟʘʞʘʜʘʪʠ ʚʽʜ 

ʢʦʨʠʩʪʫʚʘʯʘ ʚʚʝʜʝʥʥʷ ʧʘʨʦʣʷ ʧʨʠ ʟʚʝʨʥʝʥʽ ʜʦ ʥʠʭ. ʆʩʢʽʣʴʢʠ ʮʝʥʪʨʘʣʴʥʠʭ 

ʧʦʚʥʦʚʘʞʝʥʴ ʪʫʪ ʥʝʤʘʻ. 

ʂʨʽʤ ʪʦʛʦ, ʦʜʥʦʨʘʥʛʦʚʽ ʤʝʨʝʞʽ ʥʝ ʦʧʪʠʤʽʟʦʚʘʥʽ ʜʣʷ ʧʦʜʽʣʫ ʨʝʩʫʨʩʽʚ. ʋ 

ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ ʟʚʝʨʥʝʥʥʷ ʙʘʛʘʪʴʦʭ ʢʦʨʠʩʪʫʚʘʯʽʚ ʜʦ ʨʦʟʜʽʣʴʥʠʭ ʨʝʩʫʨʩʽʚ ʥʘ 

ʦʜʥʦʨʘʥʛʦʚʦʤʫ ʢʦʤʧ'ʶʪʝʨʽ ʟʥʘʯʥʦ ʟʥʠʞʫʻ ʡʦʛʦ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ. ʋ ʦʜʥʦʨʘʥʛʦʚʠʭ 

ʤʝʨʝʞʘʭ ʪʘʢʦʞ ʚʽʜʩʫʪʥʽ ʣʽʮʝʥʟʦʚʘʥʽ ʦʙʤʝʞʝʥʥʷʭ, ʱʦ ʥʝ ʜʦʟʚʦʣʷʶʪʴ ʦʜʝʨʞʘʪʠ 

ʜʦʩʪʫʧ ʜʦ ʨʝʩʫʨʩʫ ʚʽʜʨʘʟʫ ʚʝʣʠʢʦʤʫ ʯʠʩʣʫ ʢʦʨʠʩʪʫʚʘʯʽʚ. 

ʇʝʨʝʚʘʛʠ ʦʜʥʦʨʘʥʛʦʚʠʭ ʤʝʨʝʞ 

 ʅʝ ʚʠʤʘʛʘʶʪʴ ʜʦʜʘʪʢʦʚʠʭ ʚʠʪʨʘʪ ʥʘ ʩʝʨʚʝʨʠ ʘʙʦ ʥʝʦʙʭʽʜʥʝ ʇʆ. 

 ʇʨʦʩʪʽ ʚ ʫʩʪʘʥʦʚʮʽ. 

 ʅʝ ʚʠʤʘʛʘʶʪʴ ʩʧʝʮʽʘʣʴʥʦʾ ʧʦʩʘʜʠ ʘʜʤʽʥʽʩʪʨʘʪʦʨʘ ʤʝʨʝʞʽ. 

 ɼʦʟʚʦʣʷʶʪʴ ʢʦʨʠʩʪʫʚʘʯʘʤ ʫʧʨʘʚʣʷʪʠ ʧʦʜʽʣʦʤ ʨʝʩʫʨʩʽʚ. 

 ʇʨʠ ʨʦʙʦʪʽ ʥʝ ʟʤʫʰʫʶʪʴ ʧʦʢʣʘʜʘʪʠʩʷ ʥʘ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʽʥʰʠʭ 

ʢʦʤʧ'ʶʪʝʨʽʚ. 

 ɺʘʨʪʽʩʪʴ ʩʪʚʦʨʝʥʥʷ ʥʝʚʝʣʠʢʠʭ ʤʝʨʝʞ ʜʦʩʠʪʴ ʥʠʟʢʘ. 
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ʅʝʜʦʣʽʢʠ ʦʜʥʦʨʘʥʛʦʚʠʭ ʤʝʨʝʞ 

 ɼʦʜʘʪʢʦʚʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʢʦʤʧ'ʶʪʝʨʠ ʯʝʨʝʟ ʩʫʤʽʩʪʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʨʝʩʫʨʩʽʚ. 

 ʅʝʟʜʘʪʥʽʩʪʴ ʦʜʥʦʨʘʥʛʦʚʠʭ ʚʫʟʣʽʚ ʦʙʩʣʫʛʦʚʫʚʘʪʠ, ʧʦʜʽʙʥʦ ʩʝʨʚʝʨʘʤ, 

ʥʘʩʪʽʣʴʢʠ ʞ ʚʝʣʠʢʝ ʯʠʩʣʦ ʟ'ʻʜʥʘʥʴ. 

 ɺʽʜʩʫʪʥʽʩʪʴ ʮʝʥʪʨʘʣʽʟʦʚʘʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ, ʱʦ ʫʪʨʫʜʥʷʻ ʧʦʰʫʢ ʜʘʥʠʭ.. 

 ʅʝʤʘʻ ʮʝʥʪʨʘʣʴʥʦʛʦ ʤʽʩʮʷ ʟʙʝʨʝʞʝʥʥʷ ʬʘʡʣʽʚ, ʱʦ ʫʩʢʣʘʜʥʶʻ ʾʭʥʶ 

ʘʨʭʽʚʘʮʽʶ. 

 ʅʝʦʙʭʽʜʥʽʩʪʴ ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ ʢʦʨʠʩʪʫʚʘʯʘʤʠ ʚʣʘʩʥʠʭ ʢʦʤʧ'ʶʪʝʨʽʚ. 

 ʉʣʘʙʢʘ ʽ ʥʝʟʨʫʯʥʘ ʩʠʩʪʝʤʘ ʟʘʭʠʩʪʫ. 

 ɺʽʜʩʫʪʥʽʩʪʴ ʮʝʥʪʨʘʣʽʟʦʚʘʥʦʛʦ ʢʝʨʫʚʘʥʥʷ, ʱʦ ʫʩʢʣʘʜʥʷʪʴ ʨʦʙʦʪʫ ʟ ʚʝʣʠʢʠʤʠ 

ʦʜʥʦʨʘʥʛʦʚʠʤʠ ʤʝʨʝʞʘʤʠ. 

ɻʽʙʨʠʜʥʽ ʤʝʨʝʞʽ 

ʋ ʛʽʙʨʠʜʥʠʭ ʤʝʨʝʞʘʭ ʻ ʚʩʽ ʪʨʠ ʪʠʧʠ ʢʣʽʻʥʪʽʚ, ʘ ʪʘʢʦʞ (ʷʢ ʧʨʘʚʠʣʦ) ʘʢʪʠʚʥʽ 

ʜʦʤʝʥʠ ʽ ʨʦʙʦʯʽ ʛʨʫʧʠ. ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʭʦʯʘ ʙʽʣʴʰʽʩʪʴ ʟʘʛʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ 

ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʩʝʨʚʝʨʘʭ, ʢʦʨʠʩʪʫʚʘʯʽ ʤʘʶʪʴ ʜʦʩʪʫʧ ʜʦ ʙʫʜʴ-ʷʢʠʭ ʨʝʩʫʨʩʽʚ, 

ʚʠʟʥʘʯʝʥʠʭ ʷʢ ʨʦʟʜʽʣʴʥʠʭ ʥʘ ʢʦʤʧ'ʶʪʝʨʘʭ ʫ ʨʦʙʦʯʽʡ ʛʨʫʧʽ. ʂʨʽʤ ʪʦʛʦ, ʜʣʷ ʜʦʩʪʫʧʫ ʜʦ 

ʨʝʩʫʨʩʽʚ ʨʦʙʦʯʦʾ ʛʨʫʧʠ, ʽʟ ʷʢʠʤʠ ʩʧʽʣʴʥʦ ʧʨʘʮʶʶʪʴ ʦʜʥʦʨʘʥʛʦʚʽ ʚʫʟʣʠ ʤʝʨʝʞʽ, 

ʢʦʨʠʩʪʫʚʘʯʘʤ ʥʝʦʙʦʚ'ʷʟʢʦʚʦ ʨʝʻʩʪʨʫʚʘʪʠʩʷ ʥʘ ʢʦʥʪʨʦʣʝʨʽ ʜʦʤʝʥʘ. 

ʇʝʨʝʚʘʛʠ ʛʽʙʨʠʜʥʦʾ ʤʦʜʝʣʽ ʦʙʯʠʩʣʝʥʴ 

 ɻʽʜʥʦʩʪʽ ʩʝʨʚʝʨʥʦʾ ʤʦʜʝʣʽ. 

 ɹʘʛʘʪʴʤʘ ʧʝʨʝʚʘʛʘʤʠ ʦʜʥʦʨʘʥʛʦʚʠʭ ʦʙʯʠʩʣʝʥʴ. 

 ɼʦʟʚʦʣʷʶʪʴ ʢʦʨʠʩʪʫʚʘʯʘʤ ʽ ʘʜʤʽʥʽʩʪʨʘʪʦʨʘʤ ʫʧʨʘʚʣʷʪʠ ʟʘʭʠʩʪʦʤ ʫ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʘʞʣʠʚʦʩʪʽ ʨʦʟʜʽʣʴʥʦʛʦ ʨʝʩʫʨʩʫ. 

ʅʝʜʦʣʽʢʠ ʛʽʙʨʠʜʥʦʾ ʤʦʜʝʣʽ ʦʙʯʠʩʣʝʥʴ 

 ɻʽʙʨʠʜʥʽ ʦʙʯʠʩʣʝʥʥʷ ʤʘʶʪʴ ʥʝʜʦʣʽʢʠ, ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʩʝʨʚʝʨʥʠʭ ʤʝʨʝʞ.  

ɿʘʭʠʩʪ ʚ ʦʜʥʦʨʘʥʛʦʚʠʭ ʽ ʩʝʨʚʝʨʥʠʭ ʤʝʨʝʞʘʭ 

ʆʜʥʝ ʟ ʥʘʡʙʽʣʴʰʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʤʽʞ ʦʜʥʦʨʘʥʛʦʚʠʤʠ ʽ ʩʝʨʚʝʨʥʠʤʠ ʤʝʨʝʞʘʤʠ 

ʧʦʣʷʛʘʻ ʚ ʨʝʘʣʽʟʘʮʽʾ ʟʘʭʠʩʪʫ. ʆʜʥʦʨʘʥʛʦʚʽ ʤʝʨʝʞʽ ʟʚʠʯʘʡʥʦ ʤʝʥʰʝ ʟʘʭʠʱʝʥʽ, ʯʠʤ 

ʩʝʨʚʝʨʥʽ. ʋ ʦʜʥʦʨʘʥʛʦʚʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʟʘʭʠʩʪ, ʷʢ ʧʨʘʚʠʣʦ, ʨʝʘʣʽʟʫʻʪʴʩʷ ʥʘ ʨʽʚʥʽ  

ʨʦʟʜʽʣʴʥʠʭ ʨʝʩʫʨʩʽʚ, ʘ ʚ ʢʣʽʻʥʪ/ʩʝʨʚʝʨ - ʥʘ ʨʽʚʥʽ ʬʘʡʣʽʚ ʘʙʦ ʧʦʚʥʦʚʘʞʝʥʴ ʜʦʩʪʫʧʫ. 

ʅʘʧʨʠʢʣʘʜ ʫ Windows 95 ʢʦʨʠʩʪʫʚʘʯ ʤʦʞʝ ʜʦʟʚʦʣʠʪʠ ʚʩʽʤ ʽʥʰʠʤ ʤʘʰʠʥʘʤ ʫ 

ʤʝʨʝʞʽ ʟʚʝʨʪʘʪʠʩʷ ʜʦ ʩʚʦʛʦ ʨʦʟʜʽʣʷʻʤʦʛʦ ʢʘʪʘʣʦʛʫ ʘʙʦ ʨʝʩʫʨʩʫ. ʗʢʱʦ ʥʝʦʙʭʽʜʥʠʡ 

ʟʘʭʠʩʪ, ʧʨʠʟʥʘʯʘʻʪʴʩʷ ʧʘʨʦʣʴ ʜʣʷ ʜʦʩʪʫʧʫ ʜʦ ʨʝʩʫʨʩʽʚ. ɼʦʩʪʫʧ ʜʦ ʨʝʩʫʨʩʫ ʦʜʝʨʞʠʪʴ 

ʙʫʜʴ-ʷʢʠʡ ʢʦʨʠʩʪʫʚʘʯ, ʷʢʦʤʫ ʚʽʜʦʤʠʡ ʧʘʨʦʣʴ. 

ɯʥʰʠʤ ʦʙʤʝʞʝʥʥʷʤ ʚ ʦʜʥʦʨʘʥʛʦʚʽʚ ʤʝʨʝʞʽ ʻ ʪʝ, ʱʦ ʢʦʞʥʠʡ ʨʝʩʫʨʩ, ʜʣʷ ʢʦʪʨʦʛʦ 

ʥʝʦʙʭʽʜʥʦ ʫʧʨʘʚʣʷʪʠ ʜʦʩʪʫʧʦʤ, ʧʦʚʠʥʥʠʡ ʤʘʪʠ ʚʣʘʩʥʠʡ ʧʘʨʦʣʴ. ʋ ʚʝʣʠʢʽʡ ʤʝʨʝʞʽ 

ʢʽʣʴʢʽʩʪʴ ʪʘʢʠʭ ʧʘʨʦʣʽʚ ʰʚʠʜʢʦ ʩʪʘʻ ʥʘʜʤʽʨʥʦ ʚʝʣʠʢʠʤ. 

ʋ ʙʽʣʴʰʦʩʪʽ ʩʝʨʚʝʨʥʠʭ ʤʝʨʝʞ ʟʘʭʠʩʪ ʨʝʘʣʽʟʫʻʪʴʩʷ ʧʦ-ʜʨʫʛʦʤʫ. ʋ ʥʠʭ ʜʦʩʠʪʴ 

ʦʜʥʦʛʦ ʧʘʨʦʣʷ, ʱʦ ʢʦʥʪʨʦʣʶʻ ʜʦʩʪʫʧ ʜʦ ʚʩʽʭ ʨʝʩʫʨʩʽʚ ʤʝʨʝʞʽ, ʥʘ ʷʢʽ ʫ ʚʘʩ ʻ 

ʧʦʚʥʦʚʘʞʝʥʥʷ. 

ʇʝʨʝʚʘʛʠ ʟʘʭʠʩʪʫ ʚ ʦʜʥʦʨʘʥʛʦʚʠʭ ʤʝʨʝʞʘʭ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʢʦʞʥʠʡ 

ʢʦʨʠʩʪʫʚʘʯ ʩʘʤʠʡ ʫʧʨʘʚʣʷʻ ʜʦʩʪʫʧʦʤ ʜʦ ʩʚʦʾʭ ʨʝʩʫʨʩʽʚ. ɼʦ ʥʝʜʦʣʽʢʽʚ ʤʦʞʥʘ 

ʚʽʜʥʝʩʪʠ ʥʝʤʦʞʣʠʚʽʩʪʴ ʜʠʬʝʨʝʥʮʽʘʮʽʾ ʤʝʨʝʞʥʠʭ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʷʢʠʤ ʜʦʟʚʦʣʝʥʦ 

ʟʚʝʨʪʘʪʠʩʷ ʜʦ ʨʝʩʫʨʩʫ. ɻʽʜʥʽʩʪʶ ʟʘʭʠʩʪʫ ʚ ʩʝʨʚʝʨʥʠʭ ʤʝʨʝʞʘʭ ʻ ʤʦʞʣʠʚʽʩʪʴ ʜʦʩʪʫʧʫ 
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ʢʦʨʠʩʪʫʚʘʯʘ ʪʽʣʴʢʠ ʜʦ ʪʠʭ ʨʝʩʫʨʩʘʤ, ʥʘ ʷʢʽ ʚʽʥ ʤʘʻ ʧʦʚʥʦʚʘʞʝʥʥʷ. ʅʝʜʦʣʽʢ - 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʫ ʩʧʝʮʽʘʣʴʥʽʡ ʧʦʩʘʜʽ ʤʝʨʝʞʥʦʛʦ ʘʜʤʽʥʽʩʪʨʘʪʦʨʘ. 

ʊʠʧʠ ʩʝʨʚʝʨʽʚ 

ʅʝ ʚʩʽ ʩʝʨʚʝʨʠ ʚ ʤʝʨʝʞʽ ʦʜʥʘʢʦʚʽ. ʋ ʤʝʨʝʞʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʩʝʨʚʝʨ ʚʠʜʽʣʝʥʠʡ 

ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʢʦʥʢʨʝʪʥʦʾ ʟʘʜʘʯʽ ʟʘ ʧʽʜʪʨʠʤʢʦʶ ʽʥʰʠʭ ʢʦʤʧ'ʶʪʝʨʽʚ ʫ ʤʝʨʝʞʽ. ʆʜʠʥ 

ʩʝʨʚʝʨ ʤʦʞʝ ʚʠʢʦʥʘʪʠ ʚʩʽ ʥʝʦʙʭʽʜʥʽ ʟʘʜʘʯʽ, ʘʙʦ ʜʣʷ ʢʦʥʢʨʝʪʥʠʭ ʟʘʜʘʯ ʚʠʜʽʣʷʶʪʴʩʷ 

ʦʢʨʝʤʽ ʩʝʨʚʝʨʠ. ʅʘʧʨʠʢʣʘʜ, ʬʘʡʣʦʚʠʡ ʩʝʨʚʝʨ ʚʠʨʽʰʫʻ ʟʘʜʘʯʫ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ 

ʬʘʡʣʽʚ. ʉʝʨʚʝʨ ʜʨʫʢʫʚʘʥʥʷ ʨʝʘʣʽʟʫʻ ʜʣʷ ʢʣʽʻʥʪʩʴʢʠʭ ʢʦʤʧ'ʶʪʝʨʽʚ ʫ ʤʝʨʝʞʽ ʩʣʫʞʙʫ 

ʜʨʫʢʫ. ʅʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʽ ʪʠʧʠ ʩʝʨʚʝʨʽʚ ʤʽʩʪʷʪʴ ʫ ʩʦʙʽ: 

 ʌʘʡʣʦʚʽ ʩʝʨʚʝʨʠ. 

 ʉʝʨʚʝʨʠ ʜʨʫʢʫʚʘʥʥʷ. 

 ʉʝʨʚʝʨʠ ʜʦʜʘʪʢʽʚ. 

 ʉʝʨʚʝʨʠ ʧʦʚʽʜʦʤʣʝʥʴ. 

 ʉʝʨʚʝʨʠ ʙʘʟ ʜʘʥʠʭ. 

ʌʘʡʣʦʚʽ ʩʝʨʚʝʨʠ ʥʘʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʢʦʨʠʩʪʫʚʘʯʘʤ ʤʝʨʝʞʽ ʩʧʽʣʴʥʦ 

ʧʨʘʮʶʚʘʪʠ ʟ ʬʘʡʣʘʤʠ. ʌʘʡʣʦʚʠʡ ʩʝʨʚʽʩ ʨʝʘʣʽʟʫʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʨʝʞʥʠʭ 

ʜʦʜʘʪʢʽʚ ʽʟ ʬʫʥʢʮʽʷʤʠ ʟʙʝʨʝʞʝʥʥʷ, ʜʦʩʪʫʧʫ ʽ ʧʝʨʝʤʽʱʝʥʥʷ ʜʘʥʠʭ.  

ʊʠʧʠ ʬʘʡʣʦʚʦʛʦ ʩʝʨʚʽʩʫ: 

 ʇʝʨʝʜʘʯʘ ʬʘʡʣʽʚ. ɼʦ ʧʦʰʠʨʝʥʥʷ ʤʝʨʝʞʥʠʭ ʢʦʤʧ'ʶʪʝʨʽʚ ʫ ʷʢʦʩʪʽ 

ʧʦʧʫʣʷʨʥʦʛʦ ʩʧʦʩʦʙʫ ʩʧʽʣʴʥʦʾ ʨʦʙʦʪʠ ʟ ʬʘʡʣʘʤʠ ʧʦʰʠʨʝʥʠʤ ʤʝʪʦʜʦʤ ʙʫʚ 

ñʨʫʯʥʠʡò ʧʝʨʝʥʦʩ ʽʥʬʦʨʤʘʮʽʾ (ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʠʩʢʝʪ). ɹʽʣʴʰ ʨʘʮʽʦʥʘʣʴʥʠʤ 

ʤʝʪʦʜʦʤ ʧʝʨʝʥʦʩʫ ʽʥʬʦʨʤʘʮʽʾ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʝʣʝʬʦʥʥʦʾ ʣʽʥʽʾ  ʯʝʨʝʟ ʧʨʷʤʝ 

ʧʦʩʣʽʜʦʚʥʝ ʟ'ʻʜʥʘʥʥʷ, ʦʜʥʘʢ ʧʨʠ ʨʝʛʫʣʷʨʥʽʡ ʩʧʽʣʴʥʽʡ ʨʦʙʦʪʽ ʟ ʬʘʡʣʘʤʠ ʪʘʢʝ 

ʨʽʰʝʥʥʷ ʪʝʞ ʚʠʷʚʣʷʻʪʴʩʷ ʥʝʧʨʘʢʪʠʯʥʠʤ. ʅʘ ʩʴʦʛʦʜʝʥʥʷ ʜʣʷ ʧʝʨʝʜʘʯʽ ʬʘʡʣʽʚ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʢʦʤʧ'ʶʪʝʨʥʽ ʤʝʨʝʞʽ.. ɿʚʠʯʘʡʥʦ ʢʦʨʠʩʪʫʚʘʯʽ ʧʝʨʝʩʠʣʘʶʪʴ 

ʬʘʡʣʠ ʤʽʞ ʢʣʽʻʥʪʘʤʠ ʘʙʦ ʤʽʞ ʜʝʢʽʣʴʢʦʤʘ ʩʝʨʚʝʨʘʤʠ.  

 ɿʙʝʨʝʞʝʥʥʷ ʬʘʡʣʽʚ ʽ ʧʝʨʝʥʦʩ ʜʘʥʠʭ. ʅʝ ʜʫʞʝ ʜʘʚʥʦ ʚʝʣʠʢʘ ʯʘʩʪʠʥʘ 

ʽʥʬʦʨʤʘʮʽʾ ʟʙʝʨʽʛʘʣʘʩʷ ʥʘ ʞʦʨʩʪʢʠʭ ʜʠʩʢʘʭ. ɾʦʨʩʪʢʽ ʜʠʩʢʠ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʰʚʠʜʢʠʡ ʜʦʩʪʫʧ, ʘʣʝ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʟʥʠʞʝʥʥʷ ʮʽʥ ʽ ʟʙʽʣʴʰʝʥʥʷ ʾʭʥʴʦʾ 

ʻʤʥʦʩʪʽ, ʽʩʥʫʶʪʴ ʙʽʣʴʰ ʧʨʠʡʥʷʪʥʽ ʧʨʠʩʪʨʦʾ ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ʜʘʥʠʭ ʫ ʤʝʨʝʞʽ. 

ʄʦʞʥʘ ʥʘʟʚʘʪʠ ʪʨʠ ʦʩʥʦʚʥʽ ʢʘʪʝʛʦʨʽʾ ʧʨʠʩʪʨʦʾʚ ʧʘʤ'ʷʪʽ:  

 ʆʬʬʣʘʡʥʦʚʽ (ʘʚʪʦʥʦʤʥʽ) - ʤʘʛʥʽʪʥʽ ʩʪʨʽʯʢʠ, ʟʤʽʥʥʽ ʦʧʪʠʯʥʽ ʜʠʩʢʠ.  

 ʆʥʣʘʡʥʦʚʽ (ʥʝʘʚʪʦʥʦʤʥʽ) - ʚ ʦʩʥʦʚʥʦʤʫ ʞʦʨʩʪʢʽ ʜʠʩʢʠ.  

 ʅʘʧʽʚʘʚʪʦʥʦʤʥʽ (ʟ ʘʚʪʦʤʘʪʠʯʥʦ ʚʩʪʘʥʦʚʣʶʚʘʥʠʤ ʥʦʩʽʻʤ) - ʙʣʦʢʠ ʟ 

ʘʚʪʦʤʘʪʠʯʥʦʶ ʟʤʽʥʦʶ ʜʠʩʢʽʚ, ʤʘʛʥʽʪʥʠʭ ʩʪʨʽʯʦʢ. 

 ʉʠʥʭʨʦʥʽʟʘʮʽʷ ʬʘʡʣʽʚ ʧʨʠ ʚʽʜʥʦʚʣʝʥʥʽ. ʉʠʥʭʨʦʥʽʟʘʮʽʷ ʬʘʡʣʽʚ ʧʨʠ 

ʚʽʜʥʦʚʣʝʥʥʽ ʥʝʦʙʭʽʜʥʘ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʷʚʥʦʩʪʽ ʚ ʢʦʞʥʦʛʦ ʢʦʨʠʩʪʫʚʘʯʘ 

ʦʩʪʘʥʥʴʦʾ ʚʝʨʩʽʾ ʬʘʡʣʘ. ʉʠʥʭʨʦʥʽʟʘʮʽʷ ʬʘʡʣʽʚ ʨʝʘʣʽʟʫʻʪʴʩʷ ʟʚʠʯʘʡʥʦ ʫ ʚʠʜʽ 

ʜʦʜʘʪʢʽʚ, ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʥʝʟʘʣʝʞʥʠʤʠ ʨʦʟʨʦʙʣʶʚʘʯʘʤʠ ʜʣʷ ʙʽʣʴʰʦʩʪʽ 

ʤʝʨʝʞʥʠʭ ʦʧʝʨʘʮʽʡʥʠʭ ʩʠʩʪʝʤ. 

 ɸʨʭʽʚʘʮʽʷ ʬʘʡʣʽʚ. ɸʨʭʽʚʘʮʽʷ ʬʘʡʣʦʚ- ʮʝ ʧʨʦʮʝʩ ʾʭʥʴʦʛʦ ʨʝʟʝʨʚʥʦʛʦ 

ʢʦʧʽʶʚʘʥʥʷ ʥʘ ʪʘʢʽ ʘʚʪʦʥʦʤʥʽ ʧʨʠʩʪʨʦʾ ʟʙʝʨʝʞʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ, ʷʢ 

ʥʘʛʨʦʤʘʜʞʫʚʘʯʽ ʥʘ ʤʘʛʥʽʪʥʠʭ ʩʪʨʽʯʢʘʭ ʘʙʦ ʦʧʪʠʯʥʠʭ ʜʠʩʢʘʭ. ɼʝʷʢʽ ʩʠʩʪʝʤʠ 

ʨʝʟʝʨʚʥʦʛʦ ʢʦʧʽʶʚʘʥʥʷ ʜʦʟʚʦʣʷʶʪʴ ʥʘʚʽʪʴ ʢʦʧʽʶʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʟ ʨʦʙʦʯʦʾ 

ʩʪʘʥʮʽʾ ʥʘ ʤʥʦʞʠʥʽ ʨʦʙʦʯʠʭ ʩʪʘʥʮʽʷʭ.  
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ʉʝʨʚʝʨʠ ʜʨʫʢʫ 

ʇʦʷʚʘ ʤʝʨʝʞ ʦʟʥʘʯʘʻ ʨʝʘʣʽʟʘʮʽʶ ʜʨʫʢʫʚʘʥʥʷ ʥʘ ʮʽʣʢʦʤ ʥʦʚʦʤʫ ʨʽʚʥʽ, ʦʩʢʽʣʴʢʠ 

ʤʝʨʝʞʘ ʧʦʟʚʦʣʷʻ: 

 ʉʧʽʣʴʥʦ ʧʨʘʮʶʚʘʪʠ ʟ ʧʨʠʥʪʝʨʘʤʠ ʜʝʢʽʣʴʢʦʤ ʢʦʨʠʩʪʫʚʘʯʘʤ. 

 ɿʙʽʣʴʰʠʪʠ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʨʦʙʦʯʠʭ ʩʪʘʥʮʽʡ ʟʘ ʨʘʭʫʥʦʢ ʚʠʩʦʢʦʰʚʠʜʢʽʩʥʦʾ 
ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ ʧʦ ʤʝʨʝʞʽ, ʯʝʨʛ ʽ ʩʧʫʣʽʥʛʘ (ʙʫʬʝʨʠʟʘʮʽʾ ʟʘʚʜʘʥʴ ʜʨʫʢʫ). 

 ʉʧʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚ ʤʝʨʝʞʽ ʧʨʠʩʪʨʦʾ ʬʘʢʩʠʤʽʣʴʥʦʾ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ. 

ʉʣʫʞʙʠ ʜʨʫʢʫ ʫʧʨʘʚʣʷʶʪʴ ʽ ʢʦʥʪʨʦʣʶʶʪʴ ʜʨʫʢʫʚʘʥʥʷ ʚ ʤʝʨʝʞʽ, ʟʘʚʜʷʢʠ ʯʦʤʫ 

ʨʝʘʣʽʟʫʻʪʴʩʷ ʦʜʥʦʯʘʩʥʠʡ ʜʦʩʪʫʧ ʙʘʛʘʪʴʦʭ ʢʦʨʠʩʪʫʚʘʯʽʚ. ʋ ʤʝʨʝʞʥʽʡ ʦʧʝʨʘʮʽʡʥʽʡ 

ʩʠʩʪʝʤʽ ʜʣʷ ʮʴʦʛʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʯʝʨʛʠ ʜʨʫʢʫ - ʩʧʝʮʽʘʣʴʥʘ ʦʙʣʘʩʪʴ ʟʙʝʨʝʞʝʥʥʷ 

ʜʘʥʠʭ, ʢʫʜʠ ʦʨʛʘʥʽʟʦʚʘʥʦ ʤʽʩʪʷʪʴʩʷ ʟʘʚʜʘʥʥʷ, ʧʝʨʝʜʘʥʽ ʥʘ ʧʨʠʥʪʝʨ.  

ɿʘʚʜʘʥʥʷ ʚ ʯʝʨʛʘʭ ʜʨʫʢʫ ʤʦʞʥʘ ʧʝʨʝʜʘʚʘʪʠ ʥʘ ʧʨʠʥʪʝʨ ʫ ʧʦʨʷʜʢʫ ʥʘʜʭʦʜʞʝʥʥʷ 

ʘʙʦ ʧʨʠʟʥʘʯʘʪʠ ʾʤ ʧʨʽʦʨʠʪʝʪʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʜʝʷʢʦʛʦ ʢʨʠʪʝʨʽʶ. 

ʄʝʨʝʞʥʝ ʜʨʫʢʫʚʘʥʥʷ ʩʢʦʨʦʯʫʻ ʚʠʪʨʘʪʠ ʟʘ ʨʘʭʫʥʦʢ ʩʧʽʣʴʥʦʛʦ ʜʦʩʪʫʧʫ ʜʦ 

ʧʨʠʥʪʝʨʽʚ. 

ʑʝ ʦʜʥʠʤ ʚʘʨʽʘʥʪʦʤ ʩʣʫʞʙʠ ʜʨʫʢʫ ʻ ʩʣʫʞʙʘ ʧʝʨʝʜʘʯʽ ʬʘʢʩʠʤʽʣʴʥʠʭ 

ʧʦʚʽʜʦʤʣʝʥʴ. ʇʨʠ ʥʘʷʚʥʦʩʪʽ ʤʝʨʝʞʥʠʭ ʩʝʨʚʝʨʽʚ ʜʨʫʢʫ ʚʠ ʤʦʞʝʪʝ ʧʝʨʝʜʘʚʘʪʠ ʬʘʢʩ ʽʟ 

ʩʚʦʻʾ ʨʦʙʦʯʦʾ ʩʪʘʥʮʽʾ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ ʬʘʢʩʠʤʽʣʴʥʠʡ ʘʧʘʨʘʪ.  

ʉʝʨʚʝʨʠ ʜʦʜʘʪʢʽʚ 

ʇʨʠʢʣʘʜʥʽ ʩʣʫʞʙʠ ʜʦʟʚʦʣʷʶʪʴ ʢʣʽʻʥʪʩʴʢʦʤʫ ʇʂ ʦʜʝʨʞʫʚʘʪʠ ʜʦʜʘʪʢʦʚʽ 

ʦʙʯʠʩʣʶʚʘʣʴʥʽ ʧʦʪʫʞʥʦʩʪʽ ʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʦʨʦʛʝ ʧʨʠʢʣʘʜʥʝ ʇʆ, ʱʦ ʟʥʘʭʦʜʠʪʴʩʷ 

ʥʘ ʩʫʩʧʽʣʴʥʦʤʫ ʢʦʤʧ'ʶʪʝʨʽ. ʋ ʤʝʨʝʞʫ ʤʦʞʥʘ ʚʢʣʶʯʠʪʠ ʩʧʝʮʽʘʣʴʥʽ ʩʝʨʚʝʨʠ, ʱʦ 

ʜʘʶʪʴ ʟʘʩʦʙʠ ʢʦʥʢʨʝʪʥʠʭ ʜʦʜʘʪʢʽʚ, ʥʘʧʨʠʢʣʘʜ: ɹɼ, ʙʫʭʛʘʣʪʝʨʩʴʢʝ ʧʨʦʛʨʘʤʥʝ 

ʟʘʙʝʟʧʝʯʝʥʥʷ. 

ʉʝʨʚʝʨʠ ʧʦʚʽʜʦʤʣʝʥʴ 

ʉʝʨʚʝʨʠ ʧʦʚʽʜʦʤʣʝʥʴ ʥʘʜʘʶʪʴ ʢʦʰʪʠ ʧʦʚʽʜʦʤʣʝʥʥʷʤʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʩʘʤʽ 

ʨʽʟʥʽ ʤʝʪʦʜʠ ʢʦʤʫʥʽʢʘʮʽʡ.  

ɯʩʥʫʶʪʴ ʥʘʩʪʫʧʥʽ ʦʩʥʦʚʥʽ ʪʠʧʠ ʧʦʚʽʜʦʤʣʝʥʴ: 

 ɽʣʝʢʪʨʦʥʥʘ ʧʦʰʪʘ. 

 ɼʦʜʘʪʢʠ ʜʣʷ ʨʦʙʦʯʠʭ ʛʨʫʧ. ɼʦʜʘʪʢʠ ʜʣʷ ʨʦʙʦʯʠʭ ʛʨʫʧ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʝʬʝʢʪʠʚʥʝ ʚʠʢʦʥʘʥʥʷ ʟʘʜʘʯ ʜʝʢʽʣʴʢʦʤʘ ʢʦʨʠʩʪʫʚʘʯʘʤʠ ʚ ʤʝʨʝʞʽ. ɼʦ 

ʜʦʜʘʪʢʽʚ ʪʘʢʦʛʦ ʪʠʧʫ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ: 

 ɼʦʜʘʪʢʠ ʢʝʨʫʚʘʥʥʷ ʜʦʢʫʤʝʥʪʦʦʙʽʛʦʤ. ɼʦʜʘʪʢʠ ʢʝʨʫʚʘʥʥʷ 

ʜʦʢʫʤʝʥʪʦʦʙʽʛʦʤ ʤʘʨʰʨʫʪʠʟʫʶʪʴ ʜʦʢʫʤʝʥʪʠ, ʬʦʨʤʠ ʽ ʧʦʚʽʜʦʤʣʝʥʥʷ, 

ʥʘʧʨʘʚʣʷʶʯʠ ʾʭ ʚʽʜ ʦʜʥʦʛʦ ʢʦʨʠʩʪʫʚʘʯʘ ʜʦ ʽʥʰʦʛʦ. ʊʘʢʠʡ ʪʠʧ ʜʦʜʘʪʢʽʚ 

ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʚ ʟʘʜʘʭ, ʱʦ ʚʠʤʘʛʘʶʪʴ ʚʚʝʜʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʜʝʢʽʣʴʢʦʤʘ 

ʢʦʨʠʩʪʫʚʘʯʘʤʠ. ʇʨʠʢʣʘʜʦʤ ʤʦʞʫʪʴ ʩʣʫʞʠʪʠ ʧʨʦʛʨʘʤʘ ʧʣʘʥʫʚʘʥʥʷ. 

ɼʦʢʫʤʝʥʪ ʧʝʨʝʜʘʻʪʴʩʷ ʧʦ ʧʦʨʷʜʢʫ, ʧʦʢʠ ʥʝ ʧʨʦʡʜʝ ʚʩʽ ʝʪʘʧʠ 

ʟʘʪʚʝʨʞʝʥʥʷ. 

 ɼʦʢʫʤʝʥʪʠ ʟʽ ʟʚ'ʷʟʘʥʠʤʠ ʦʙ'ʻʢʪʘʤʠ. ɼʦʢʫʤʝʥʪ ʽʟ ʟʚ'ʷʟʘʥʠʤʠ ʦʙ'ʻʢʪʘʤʠ 

ʤʽʩʪʷʪʴ ʜʝʢʽʣʴʢʘ ʦʙ'ʻʢʪʽʚ ʜʘʥʠʭ ʨʽʟʥʠʭ ʪʠʧʽʚ, ʩʢʦʤʧʦʥʦʚʘʥʠʭ ʨʘʟʦʤ. 

ʉʫʢʫʧʥʽʩʪʴ ʪʘʢʠʭ ʦʙ'ʻʢʪʽʚ ʽ ʫʪʚʦʨʶʶʪʴ ʜʦʢʫʤʝʥʪ. ʅʘʧʨʠʢʣʘʜ, ʦʜʠʥ 

ʜʦʢʫʤʝʥʪ ʤʦʞʝ ʤʽʩʪʠʪʠ ʚ ʩʦʙʽ ʚʽʜʝʦ, ʟʚʫʢ, ʪʝʢʩʪ ʽ ʛʨʘʬʽʢʫ. ʉʣʫʞʙʘ 

ʦʙʤʽʥʫ ʧʦʚʽʜʦʤʣʝʥʥʷʤʠ ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʜʽʻ ʷʢ ʘʛʝʥʪ ʧʝʨʝʩʠʣʢʠ ʜʘʥʠʭ, 

ʧʝʨʝʜʘʶʯʠ ʧʦʚʽʜʦʤʣʝʥʥʷ ʤʽʞ ʦʙ'ʻʢʪʦʤ ʽ ʡʦʛʦ ʜʦʜʘʪʢʦʤ , ʱʦ ʽʥʽʮʽʶʻ , ʘʙʦ 

ʬʘʡʣʦʤ. 
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 ʆʙ'ʻʢʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʽ ʜʦʜʘʪʢʠ. ʆʙ'ʻʢʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʽ ʜʦʜʘʪʢʠ - ʮʝ 

ʧʨʦʛʨʘʤʠ, ʱʦ ʟʜʘʪʥʽ ʚʠʢʦʥʫʚʘʪʠ ʨʽʟʥʽ ʬʫʥʢʮʽʾ, ʢʦʤʙʽʥʫʶʯʠ ʥʝʚʝʣʠʢʽ 

ʜʦʜʘʪʢʠ (ʦʙ'ʻʢʪʠ). ʊʘʢʝ ʢʦʤʙʽʥʫʚʘʥʥʷ ʦʙ'ʻʢʪʽʚ ʜʦʟʚʦʣʷʻ ʦʙ'ʻʢʪʥʦ-

ʦʨʽʻʥʪʦʚʘʥʠʤ ʜʦʜʘʪʢʘʤ ʚʠʨʽʰʫʚʘʪʠ ʩʢʣʘʜʥʽ ʟʘʜʘʯʽ. ʉʣʫʞʙʠ ʧʦʚʽʜʦʤʣʝʥʴ 

ʦʨʛʘʥʽʟʫʶʪʴ ʢʦʤʫʥʽʢʘʮʽʾ ʤʽʞ ʦʙ'ʻʢʪʘʤʠ, ʚʠʢʦʥʫʶʯʠ ʨʦʣʴ ʧʦʩʝʨʝʜʥʠʢʘ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʦʙ'ʻʢʪʘʤ ʥʝ ʧʦʪʨʽʙʥʦ ʚʟʘʻʤʦʜʽʷʪʠ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟ ʽʥʰʠʤʠ 

ʦʙ'ʻʢʪʘʤʠ ʚ ʤʝʨʝʞʽ. ɿʘʤʽʩʪʴ ʮʴʦʛʦ ʚʦʥʠ ʤʦʞʫʪʴ ʧʝʨʝʜʘʚʘʪʠ ʜʘʥʽ ʘʛʝʥʪʫ, ʱʦ 

ʚʽʜʧʨʘʚʠʪʴ ʾʭʥʴʦʤʫ ʦʙ'ʻʢʪʫ-ʦʜʝʨʞʫʚʘʯʫ. 

 ʉʣʫʞʙʠ ʢʘʪʘʣʦʛʽʚ. ʉʝʨʚʝʨʠ ʩʣʫʞʙ ʢʘʪʘʣʦʛʽʚ ʜʦʧʦʤʘʛʘʶʪʴ ʢʦʨʠʩʪʫʚʘʯʘʤ 

ʟʥʘʭʦʜʠʪʴ, ʟʘʭʠʱʘʪʠ, ʽ ʟʙʝʨʽʛʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʚ ʤʝʨʝʞʽ. WindowsNT Server 

ʦʨʛʘʥʽʟʫʻ ʢʦʤʧ'ʶʪʝʨʠ (ʢʣʽʻʥʪʽʚ ʽ ʩʝʨʚʝʨʽʚ) ʫ ʜʦʤʝʥʽ ʽ ʧʽʜʪʨʠʤʫʻ ʽʥʬʦʨʤʘʮʽʶ 

ʧʨʦ ʨʝʩʫʨʩʠ, ʜʦʩʪʫʧʥʠʭ ʢʦʨʠʩʪʫʚʘʯʘʤ ʜʦʤʝʥʘ. 

ʉʝʨʚʝʨʠ ʙʘʟ ʜʘʥʠʭ 

ʉʣʫʞʙʠ ʙʘʟ ʜʘʥʠʭ ʜʘʶʪʴ ʤʝʨʝʞʽ ʧʦʪʫʞʥʽ ʟʘʩʦʙʠ ɹɼ, ʜʦʩʪʫʧʥʽ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʥʘ ʚʽʜʥʦʩʥʦ ʤʘʣʦʧʦʪʫʞʥʠʭ ʇʂ. ɹʽʣʴʰʽʩʪʴ ʩʠʩʪʝʤ ʙʘʟ ʜʘʥʠʭ ʨʝʘʣʽʟʦʚʘʥʦ ʥʘ 

ʘʨʭʽʪʝʢʪʫʨʽ ʢʣʽʻʥʪ/ʩʝʨʚʝʨ. ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʜʦʜʘʪʢʠ ɹɼ ʧʨʘʮʶʶʪʴ ʥʘ ʜʚʦʭ ʨʽʟʥʠʭ 

ʢʦʤʧʦʥʝʥʪʘʭ: 

 ʂʣʽʻʥʪʩʴʢʘ ʯʘʩʪʠʥʘ ʜʦʜʘʪʢʘ ʬʫʥʢʮʽʦʥʫʻ ʥʘ ʢʣʽʻʥʪʽ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʽʥʪʝʨʬʝʡʩ 
ʽ ʦʙʨʦʙʢʫ ʥʘʡʤʝʥʰʝ ʬʫʥʢʮʽʡ, ʱʦ ʟʘʚʘʥʪʘʞʫʶʪʴ ʽʥʪʝʥʩʠʚʥʦ ʧʨʦʮʝʩʦʨ, ʪʘʢʠʭ 

ʷʢ ʟʘʧʠʪʠ ʜʦ ʜʘʥʠʭ. 

 ʉʝʨʚʝʨʥʽ ʢʦʤʧʦʥʝʥʪʠ ʜʦʜʘʪʢʘ ʫʧʨʘʚʣʷʶʪʴ ʦʧʝʨʘʮʽʷʤʠ ʟ ɹɼ, ʱʦ ʚʠʤʘʛʘʶʪʴ 
ʚʠʩʦʢʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. ɺʦʥʠ ʬʫʥʢʮʽʦʥʫʶʪʴ ʥʘ ʩʝʨʚʝʨʽ ɹɼ, ʦʙʨʦʙʣʷʶʯʠ 

ʙʘʟʠ ʜʘʥʠʭ, ʯʝʨʛʠ, ʟʘʧʠʪʠ ʢʣʽʻʥʪʽʚ. 

 

ʇʠʪʘʥʥʷ ʜʣʷ ʩʘʤʦʢʦʥʪʨʦʣʶ: 

1. ɺ ʷʢʽʡ ʨʦʣʽ ʤʦʞʫʪʴ ʚʠʩʪʫʧʘʪʠ ʢʦʤʧôʶʪʝʨʠ ʚ ʣʦʢʘʣʴʥʠʭ ʤʝʨʝʞʘʭ? 

2. ʗʢʽ ʽʩʥʫʶʪʴ ʪʠʧʠ ʤʝʨʝʞ? 

3. ʑʦ ʪʘʢʝ ʩʝʨʚʝʨʥʽ ʤʝʨʝʞʽ? 

4. ʑʦ ʥʘʟʠʚʘʻʪʴʩʷ ʜʦʤʝʥʦʤ? 

5. ʗʢʽ ʧʝʨʝʚʘʛʠ ʪʘ ʥʝʜʦʣʽʢʠ ʩʝʨʚʝʨʥʠʭ ʤʝʨʝʞ? 

6. ʑʦ ʪʘʢʝ ʦʜʥʦʨʘʥʛʦʚʽ ʤʝʨʝʞʽ? 

7. ʗʢʽ ʧʝʨʝʚʘʛʠ ʪʘ ʥʝʜʦʣʽʢʠ ʦʜʥʦʨʘʥʛʦʚʠʭ ʤʝʨʝʞ? 

8. ʑʦ ʪʘʢʝ ʛʽʙʨʠʜʥʽ ʤʝʨʝʞʽ? 

9. ʗʢʽ ʧʝʨʝʚʘʛʠ ʪʘ ʥʝʜʦʣʽʢʠ ʛʽʙʨʠʜʥʠʭ ʤʝʨʝʞ? 

10. ʗʢ ʨʝʘʣʽʟʫʻʪʴʩʷ ʟʘʭʠʩʪ ʦʜʥʦʨʘʥʛʦʚʠʭ ʪʘ ʩʝʨʚʝʨʥʠʭ ʤʝʨʝʞ? 

11. ʗʢʽ ʽʩʥʫʶʪʴ ʪʠʧʠ ʩʝʨʚʝʨʽʚ? 

12. ʗʢʽ ʤʦʞʣʠʚʦʩʪʽ ʥʘʜʘʶʪʴ ʢʦʨʠʩʪʫʚʘʯʘʤ ʬʘʡʣʦʚʽ ʩʝʨʚʝʨʠ? 

13. ʗʢʽ ʽʩʥʫʶʪʴ ʪʠʧʠ ʬʘʡʣʦʚʦʛʦ ʩʝʨʚʽʩʫ? 

14. ʑʦ ʪʘʢʝ ʩʝʨʚʝʨʠ ʜʨʫʢʫ? 

15. ʑʦ ʪʘʢʝ ʩʝʨʚʝʨʠ ʜʦʜʘʪʢʽʚ? 

16. ʑʦ ʪʘʢʝ ʩʝʨʚʝʨʠ ʧʦʚʽʜʦʤʣʝʥʴ? 

17. ʗʢʽ ʽʩʥʫʶʪʴ ʦʩʥʦʚʥʽ ʪʠʧʠ ʧʦʚʽʜʦʤʣʝʥʴ? 

18. ʑʦ ʥʘʟʠʚʘʻʪʴʩʷ ʩʝʨʚʝʨʘʤʠ ʙʘʟ ʜʘʥʠʭ? 
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ʊʝʤʘ 2. ʊʦʧʦʣʦʛʽʷ ʣʦʢʘʣʴʥʠʭ ʤʝʨʝʞ. 

 

ʇʠʪʘʥʥʷ: 

1. ʐʠʥʥʘ ʪʦʧʦʣʦʛʽʷ. 

2. ʂʽʣʴʮʝʚʘ ʪʦʧʦʣʦʛʽʷ. 

3. ɿʽʨʢʦʧʦʜʽʙʥʘ ʪʦʧʦʣʦʛʽʷ. 

4. ʂʦʤʫʪʫʶʯʘ ʪʦʧʦʣʦʛʽʷ. 

5. ʉʢʣʘʜʥʽ ʪʦʧʦʣʦʛʽʾ. 

6. ʄʘʛʽʩʪʨʘʣʴ. 

 

ʃʽʪʝʨʘʪʫʨʘ:[ 1, ʩʪʦʨ. 32..39, 3, ʩʪʦʨ. 15..27] 

ʊʦʧʦʣʦʛʽʾ ʣʦʢʘʣʴʥʠʭ ʤʝʨʝʞ 

ʊʦʧʦʣʦʛʽʾ ʣʦʢʘʣʴʥʠʭ ʤʝʨʝʞ ʤʦʞʥʘ ʦʧʠʩʫʚʘʪʠ ʷʢ ʽʟ ʬʽʟʠʯʥʦʾ, ʪʘʢ ʽ ʟ ʣʦʛʽʯʥʦʾ 

ʪʦʯʢʠ ʟʦʨʫ. ʌʽʟʠʯʥʘ ʪʦʧʦʣʦʛʽʷ ʦʧʠʩʫʻ ʛʝʦʤʝʪʨʠʯʥʝ ʨʦʟʪʘʰʫʚʘʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ 

ʣʦʢʘʣʴʥʦʾ ʤʝʨʝʞʽ. ʃʦʛʽʯʥʘ ʪʦʧʦʣʦʛʽʷ ʦʧʠʩʫʻ ʤʦʞʣʠʚʽ ʟ'ʻʜʥʘʥʥʷ ʤʽʞ ʧʘʨʘʤʠ ʢʽʥʮʝʚʠʭ 

ʪʦʯʦʢ ʤʝʨʝʞʽ, ʱʦ ʫ ʩʪʘʥʽ ʚʟʘʻʤʦʜʽʷʪʠ. ʎʷ ʽʥʬʦʨʤʘʮʽʷ ʚʠʷʚʣʷʻʪʴʩʷ ʢʦʨʠʩʥʦʶ ʧʨʠ 

ʦʧʠʩʽ ʥʘʙʦʨʽʚ ʢʽʥʮʝʚʠʭ ʪʦʯʦʢ, ʱʦ ʤʦʞʫʪʴ ʚʟʘʻʤʦʜʽʷʪʠ ʦʜʠʥ ʟ ʦʜʥʠʤ, ʽ ʚʠʟʥʘʯʝʥʥʽ 

ʥʘʷʚʥʦʩʪʽ ʧʨʷʤʠʭ ʬʽʟʠʯʥʠʭ ʟ'ʻʜʥʘʥʴ ʤʽʞ ʧʘʨʘʤʠ ʢʽʥʮʝʚʠʭ ʪʦʯʦʢ. ʋ ʮʴʦʤʫ ʨʦʟʜʽʣʽ 

ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʬʽʟʠʯʥʽ ʪʦʧʦʣʦʛʽʾ.  

ɼʦʥʝʜʘʚʥʘ ʽʩʥʫʚʘʣʦ ʪʨʠ ʦʩʥʦʚʥʽ ʪʦʧʦʣʦʛʽʾ: ʰʠʥʥʘ (bus), ʢʽʣʴʮʝʚʘ (ring) ʽ 

ʟʽʨʢʦʧʦʜʽʙʥʘ (star). ʂʦʞʥʘ ʦʩʥʦʚʥʘ ʪʦʧʦʣʦʛʽʷ ʟʘʣʝʞʠʪʴ ʚʽʜ ʦʙʨʘʥʦʾ ʬʽʟʠʯʥʦʾ 

ʪʦʧʦʣʦʛʽʾ ʣʦʢʘʣʴʥʦʾ ʤʝʨʝʞʽ. ʅʘʧʨʠʢʣʘʜ, ʫ ʤʝʨʝʞʘʭ Token Ring ʧʦ ʚʠʟʥʘʯʝʥʥʶ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʢʽʣʴʮʝʚʽ ʪʦʧʦʣʦʛʽʾ. ʆʜʥʘʢ ʧʨʠʩʪʨʦʾ MSAU (ʢʦʥʮʝʥʪʨʘʪʦʨʠ Token 

Ring ʘʙʦ ʤʦʜʫʣʽ ʙʘʛʘʪʦʩʪʦʨʽʥʢʦʚʦʛʦ ʜʦʩʪʫʧʫ - Multiple-Station Access Unit) ʩʪʠʨʘʶʪʴ 

ʨʦʟʭʦʜʞʝʥʥʷ ʤʽʞ ʢʽʣʴʮʝʚʦʶ ʽ ʟʽʨʢʦʧʦʜʽʙʥʦʶ ʪʦʧʦʣʦʛʽʻʶ ʜʣʷ ʤʝʨʝʞ Token Ring. ʋ 

ʨʝʟʫʣʴʪʘʪʽ ʟ'ʷʚʣʷʻʪʴʩʷ ʟʽʨʢʦʚʦ-ʢʽʣʴʮʝʚʘ (star-ring) ʪʦʧʦʣʦʛʽʷ. ʊʦʯʥʦ ʪʘʢ ʩʘʤʦ ʧʦʷʚʘ 

ʧʨʠʩʪʨʦʾʚ ʢʦʤʫʪʘʮʽʾ ʚ ʣʦʢʘʣʴʥʠʭ ʤʝʨʝʞʘʭ ʟʥʦʚʫ ʟʤʽʥʶʻ ʫʷʚʣʝʥʥʷ ʧʨʦ ʪʦʧʦʣʦʛʽʾ. 

ʂʦʤʫʪʫʻʤʽ ʣʦʢʘʣʴʥʽ ʤʝʨʝʞʽ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʪʠʧʫ ʢʘʜʨʫ ʽ ʤʝʪʦʜʫ ʜʦʩʪʫʧʫ ʩʭʦʞʽ ʧʦ 

ʪʦʧʦʣʦʛʽʾ. ʢʽʣʴʮʝ, ʷʢʝ ʽʩʥʫʻ ʥʘ ʝʣʝʢʪʨʦʥʥʦʤʫ ʨʽʚʥʽ ʚ Token Ring, ʘ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ 

MSAU ʚʠʷʚʣʷʻʪʴʩʷ ʙʽʣʴʰʝ ʟʚ'ʷʟʘʥʠʤ ʽʟ ʫʩʽʤʘ ʧʨʠʩʪʨʦʷʤʠ, ʧʽʜʢʣʶʯʝʥʠʤʠ ʜʦ 

ʢʦʥʮʝʥʪʨʘʪʦʨʘ. ɿʘʤʽʩʪʴ ʮʴʦʛʦ ʢʦʞʥʠʡ ʧʨʠʩʪʨʽʡ ʦʨʛʘʥʽʟʫʻ ʩʚʦʻ ʚʣʘʩʥʝ ʤʽʥʽ-ʢʽʣʴʮʝ, ʫ 

ʷʢʦʤʫ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʪʽʣʴʢʠ ʜʚʘ ʧʨʠʩʪʨʦʾ: ʧʨʠʩʪʨʽʡ ʩʪʘʥʮʽʾ ʽ ʧʦʨʪ ʢʦʤʫʪʘʪʦʨʘ. ʆʪʞʝ, 

ʢʦʤʫʪʫʻʤʫ ʪʦʧʦʣʦʛʽʶ ʪʝʧʝʨ ʤʦʞʥʘ ʜʦʜʘʪʠ ʚ ʷʢʦʩʪʽ ʯʝʪʚʝʨʪʦʾ ʜʦ ʟʚʠʯʥʦʾ ʪʨʽʡʢʠ 

ʦʩʥʦʚʥʠʭ ʪʦʧʦʣʦʛʽʡ ʣʦʢʘʣʴʥʠʭ ʤʝʨʝʞ. 

ʂʦʤʫʪʘʪʦʨʠ ʨʝʘʣʽʟʫʶʪʴ ʟʽʨʢʦʧʦʜʽʙʥʫ ʪʦʧʦʣʦʛʽʶ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʪʦʛʦ, ʜʣʷ ʷʢʦʛʦ 

ʧʨʦʪʦʢʦʣʫ ʢʘʥʘʣʴʥʦʛʦ ʨʽʚʥʷ ʚʦʥʠ ʩʧʨʦʝʢʪʦʚʘʥʽ.  

ʐʠʥʥʘ ʪʦʧʦʣʦʛʽʷ 

ʋ ʰʠʥʥʽʡ ʪʦʧʦʣʦʛʽʾ ʚʩʽ ʤʝʨʝʞʥʽ ʚʫʟʣʠ ʨʽʚʥʦʧʨʘʚʥʦ ʟ'ʻʜʥʘʥʽ ʤʽʞ ʩʦʙʦʶ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʦʜʥʦʛʦ ʚʽʜʢʨʠʪʦʛʦ (open-ended) ʢʘʙʝʣʷ. ʎʝʡ ʢʘʙʝʣʴ ʤʦʞʝ ʧʽʜʪʨʠʤʫʚʘʪʠ 

ʪʽʣʴʢʠ ʦʜʠʥ ʢʘʥʘʣ ʽ ʥʘʟʠʚʘʻʪʴʩʷ ʰʠʥʦʶ (bus). ʋ ʜʝʷʢʠʭ ʰʠʥʥʠʭ ʪʝʭʥʦʣʦʛʽʷʭ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʙʽʣʴʰ ʦʜʥʦʛʦ ʢʘʙʝʣʷ. ʆʪʞʝ, ʚʦʥʠ ʚ ʩʪʘʥʽ ʧʽʜʪʨʠʤʫʚʘʪʠ ʙʽʣʴʰ 

ʦʜʥʦʛʦ ʢʘʥʘʣʫ. 

ʆʙʠʜʚʘ ʢʽʥʮʽ ʢʘʙʝʣʷ ʧʦʚʠʥʥʽ ʟʘʢʽʥʯʫʚʘʪʠʩʷ ʨʝʟʠʩʪʠʚʥʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ, ʷʢʠʡ 

ʥʘʟʠʚʘʻʪʴʩʷ ʢʽʥʮʝʚʠʤ ʨʝʟʠʩʪʦʨʦʤ (termination resistor). ʎʽ ʨʝʟʠʩʪʦʨʠ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ 

ʟʘʧʦʙʽʛʘʥʥʷ ʚʽʜʙʠʪʢʘ ʩʠʛʥʘʣʽʚ (signal bouncing). ʂʦʣʠ ʩʪʘʥʮʽʷ ʧʝʨʝʜʘʻ ʩʠʛʥʘʣ ʫ 

ʢʘʙʝʣʴ, ʮʝʡ ʩʠʛʥʘʣ ʧʦʰʠʨʶʻʪʴʩʷ ʚ ʦʙʦʭ ʥʘʧʨʷʤʢʘʭ. ʗʢʱʦ ʢʽʥʮʝʚʠʡ ʨʝʟʠʩʪʨ ʥʝ 

ʚʩʪʘʥʦʚʣʝʥʠʡ, ʜʦʩʷʛʘʶʯʠ ʢʽʥʮʷ ʰʠʥʠ ʩʠʛʥʘʣ ʟʤʽʥʶʻ ʩʚʽʡ ʥʘʧʨʷʤʦʢ. ʋ ʨʝʟʫʣʴʪʘʪʽ 
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ʦʜʥʘ ʧʝʨʝʜʘʯʘ ʤʦʞʝ ʮʽʣʢʦʤ ʟʘʭʦʧʠʪʠ ʚʩʶ ʩʤʫʛʫ ʧʨʦʧʫʩʢʘʥʥʷ ʤʝʨʝʞʽ ʽ 

ʧʝʨʝʰʢʦʜʞʘʪʠ ʧʝʨʝʜʘʯʽ ʚʽʜ ʽʥʰʠʭ ʩʪʘʥʮʽʡ. ʋ ʪʠʧʦʚʽʡ ʰʠʥʥʽʡ ʪʦʧʦʣʦʛʽʾ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʻʜʠʥʠʡ ʢʘʙʝʣʴ, ʱʦ ʥʝ ʚʠʤʘʛʘʻ ʫʩʪʘʥʦʚʢʠ ʟʦʚʥʽʰʥʽʭ ʝʣʝʢʪʨʦʥʥʠʭ 

ʧʨʠʩʪʨʦʾʚ ʽ ʟ'ʻʜʥʫʻ ʫʩʽ ʚʫʟʣʠ ʤʝʨʝʞʽ ʷʢ ʨʽʚʥʦʧʨʘʚʥʽ ʧʨʠʩʪʨʦʾ. ɺʩʽ ʧʽʜʢʣʶʯʝʥʽ 

ʧʨʠʩʪʨʦʾ ʧʨʦʩʣʫʭʫʶʪʴ ʪʨʘʬʽʢ ʰʠʥʠ ʽ ʧʨʠʡʤʘʶʪʴ ʪʽʣʴʢʠ ʘʜʨʝʩʦʚʘʥʽ ʾʤ ʧʘʢʝʪʠ. 

ɿʘʚʜʷʢʠ ʚʽʜʩʫʪʥʦʩʪʽ ʷʢʠʭ-ʥʝʙʫʜʴ ʟʦʚʥʽʰʥʽʭ ʝʣʝʢʪʨʦʥʥʠʭ ʧʨʠʩʪʨʦʾʚ, ʪʘʢʠʭ ʷʢ 

ʧʦʚʪʦʨʶʚʘʯʽ, ʣʦʢʘʣʴʥʘ ʤʝʨʝʞʘ ʰʠʥʥʦʾ ʪʦʧʦʣʦʛʽʾ ʚʠʷʚʣʷʻʪʴʩʷ ʧʨʦʩʪʦʶ ʽ ʥʝʜʦʨʦʛʦʶ. 

ɼʦ ʾʾ ʥʝʜʦʩʪʘʪʢʽʚ ʚʽʜʥʦʩʷʪʴʩʷ ʟʥʘʯʥʽ ʦʙʤʝʞʝʥʥʷ ʥʘ ʚʽʜʩʪʘʥʴ, ʬʫʥʢʮʽʦʥʘʣʴʥʽ 

ʤʦʞʣʠʚʦʩʪʽ ʽ ʨʦʟʰʠʨʶʚʘʥʽʩʪʴ. 

ʎʶ ʪʦʧʦʣʦʛʽʶ ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʣʠʰʝ ʚ ʥʝʚʝʣʠʢʠʭ ʣʦʢʘʣʴʥʠʭ 

ʤʝʨʝʞʘʭ. ɭʜʠʥʠʤ ʚʠʥʷʪʢʦʤ ʙʫʣʘ ʣʦʢʘʣʴʥʘ ʤʝʨʝʞʘ Token Bus, ʱʦ ʚʽʜʧʦʚʽʜʘʻ 

ʩʧʝʮʠʬʽʢʘʮʽʾ IEEE 802.4. ʎʷ ʪʝʭʥʦʣʦʛʽʷ ʙʫʣʘ ʜʦʩʠʪʴ ʥʘʜʽʡʥʦʶ ʽ ʜʝʪʝʨʤʽʥʦʚʘʥʦʶ, 

ʙʘʛʘʪʦ ʚ ʯʦʤʫ ʥʘʛʘʜʫʶʯʠ ʩʪʘʥʜʘʨʪ Token Ring. ʆʩʥʦʚʥʘ ʚʽʜʤʽʥʥʽʩʪʴ ʧʦʣʷʛʘʣʘ ʚ ʪʦʤʫ, 

ʱʦ ʤʝʨʝʞʽ Token Bus ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʥʝ ʢʽʣʴʮʝʚʫ, ʘ ʰʠʥʥʫ ʪʦʧʦʣʦʛʽʶ. 

ʐʠʥʥʽ ʪʦʧʦʣʦʛʽʾ ʫʩʧʽʰʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʴ ʚ ʙʘʛʘʪʴʭ ʽʥʰʠʭ ʬʦʨʤʘʭ. ʋ ʜʚʦʭ 

ʧʦʯʘʪʢʦʚʠʭ ʬʦʨʤʘʭ Ethernet? 10 Base2 ʽ 10Base5, ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘʩʷ ʰʠʥʥʘ 

ʪʦʧʦʣʦʛʽʷ ʽ ʢʦʘʢʩʽʘʣʴʥʠʡ ʢʘʙʝʣʴ. ʐʠʥʠ ʪʘʢʦʞ ʩʪʘʣʠ ʦʩʥʦʚʥʦʶ ʪʝʭʥʦʣʦʛʽʻʶ ʧʨʠ 

ʟ'ʻʜʥʘʥʥʽ ʩʠʩʪʝʤʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʽ ʧʝʨʠʬʝʨʽʡʥʠʭ ʧʨʠʩʪʨʦʾʚ ʫ ʚʥʫʪʨʽʰʥʽʡ ʘʨʭʽʪʝʢʪʫʨʽ 

ʢʦʤʧ'ʶʪʝʨʽʚ. 

ʇʝʨʝʚʘʛʠ ʰʠʥʥʦʾ ʪʦʧʦʣʦʛʽʾ 

 ɺʦʥʘ ʥʘʜʽʡʥʘ ʚ ʥʝʚʝʣʠʢʠʭ ʤʝʨʝʞʘʭ, ʧʨʦʩʪʘ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʽ ʟʨʦʟʫʤʽʣʘ. 

 ʐʠʥʘ ʚʠʤʘʛʘʻ ʤʝʥʰʝ ʢʘʙʝʣʷ ʜʣʷ ʟ'ʻʜʥʘʥʥʷ ʢʦʤʧ'ʶʪʝʨʽʚ ʽ ʪʦʤʫ ʜʝʰʝʚʰʘ, ʯʠʤ 
ʽʥʰʽ ʩʭʝʤʠ ʢʘʙʝʣʴʥʠʭ ʟ'ʻʜʥʘʥʴ. 

 ʐʠʥʥʫ ʪʦʧʦʣʦʛʽʶ ʣʝʛʢʦ ʨʦʟʰʠʨʠʪʠ. ɼʚʘ ʢʘʙʝʣʴʥʠʭ ʩʝʛʤʝʥʪʠ ʤʦʞʥʘ 

ʟʽʩʪʠʢʫʚʘʪʠ ʚ ʦʜʠʥ ʜʦʚʛʠʡ ʢʘʙʝʣʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʮʠʣʽʥʜʨʠʯʥʦʛʦ ʟ'ʻʜʥʘʥʥʷ 

BNC. ʎʝ ʜʦʟʚʦʣʷʻ ʧʽʜʢʣʶʯʠʪʠ ʜʦ ʤʝʨʝʞʽ ʜʦʜʘʪʢʦʚʽ ʢʦʤʧ'ʶʪʝʨʠ. 

 ɼʣʷ ʨʦʟʰʠʨʝʥʥʷ ʤʝʨʝʞʽ ʽʟ ʰʠʥʥʦʶ ʪʦʧʦʣʦʛʽʻʶ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 
ʧʦʚʪʦʨʶʚʘʯʽ. ʇʦʚʪʦʨʶʚʘʯ ʧʽʜʩʠʣʶʻ ʩʠʛʥʘʣ ʽ ʜʦʟʚʦʣʷʻ ʧʝʨʝʜʘʚʘʪʠ ʡʦʛʦ ʥʘ 

ʚʝʣʠʢʽ ʚʽʜʩʪʘʥʽ 

ʅʝʜʦʣʽʢʠ ʰʠʥʥʦʾ ʪʦʧʦʣʦʛʽʾ 

 ɯʥʪʝʥʩʠʚʥʠʡ ʤʝʨʝʞʥʠʡ ʪʨʘʬʽʢ ʟʥʘʯʥʦ ʟʥʠʞʫʻ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʪʘʢʦʾ ʤʝʨʝʞʽ. 

ʋ ʤʝʨʝʞʽ ʽʟ ʰʠʥʥʦʶ ʪʦʧʦʣʦʛʽʻʶ ʟ ʚʝʣʠʢʠʤ ʯʠʩʣʦʤ ʢʦʤʧ'ʶʪʝʥʽ ʩʪʘʥʮʽʾ ʯʘʩʪʦ 

ʧʝʨʝʨʠʚʘʶʪʴ ʦʜʠʥʘ ʦʜʥʫ, ʽ ʯʠʤʘʣʘ ʯʘʩʪʠʥʘ ʩʤʫʛʠ ʧʨʦʧʫʩʢʘʥʥʷ ʚʪʨʘʯʘʻʪʴʩʷ 

ʧʦʧʫʩʪʫ. 

 ʂʦʞʥʠʡ ʮʠʣʽʥʜʨʠʯʥʠʡ ʟ'ʻʜʥʫʚʘʯ ʧʦʩʣʘʙʣʶʻ ʝʣʝʢʪʨʠʯʥʠʡ ʩʠʛʥʘʣ, ʽ ʚʝʣʠʢʝ 

ʾʭʥʻ ʯʠʩʣʦ ʙʫʜʝ ʧʝʨʝʰʢʦʜʞʘʪʠ ʢʦʨʝʢʪʥʽʡ ʧʝʨʝʜʘʯʽ ʽʥʬʦʨʤʘʮʽʾ ʽʟ ʰʠʥʠ. 

 ʄʝʨʝʞʫ ʽʟ ʰʠʥʥʦʶ ʪʦʧʦʣʦʛʽʻʶ ʚʘʞʢʦ ʜʽʘʛʥʦʩʪʫʚʘʪʠ. ʈʦʟʨʠʚʠ ʢʘʙʝʣʷ ʘʙʦ 
ʥʝʩʧʨʘʚʥʽʩʪʴ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʦʜʥʦʛʦ ʟ ʢʦʤʧ'ʶʪʝʨʽʚ ʤʦʞʝ ʧʨʠʚʝʩʪʠ ʜʦ ʪʦʛʦ, 

ʱʦ ʽʥʰʽ ʚʫʟʣʠ ʥʝ ʟʤʦʞʫʪʴ ʚʟʘʻʤʦʜʽʷʪʠ ʦʜʠʥ ʟ ʦʜʥʠʤ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʚʩʷ 

ʤʝʨʝʞʘ ʩʪʘʻ ʥʝʧʨʘʮʝʟʜʘʪʥʦʶ. 

ʂʽʣʴʮʝʚʘ ʪʦʧʦʣʦʛʽʷ 

ʂʽʣʴʮʝʚʘ ʪʦʧʦʣʦʛʽʷ ʩʧʦʯʘʪʢʫ ʩʚʦʛʦ ʽʩʥʫʚʘʥʥʷ ʙʫʣʘ  ʷʢ ʧʨʦʩʪʘ ʦʜʥʦʨʘʥʛʦʚʘ 

ʣʦʢʘʣʴʥʘ ʤʝʨʝʞʘ. ʂʦʞʥʘ ʤʝʨʝʞʥʘ ʨʦʙʦʯʘ ʩʪʘʥʮʽʷ ʟ'ʻʜʥʫʚʘʣʘʩʴ ʽʟ ʜʚʦʤʘ ʙʣʠʞʥʽʤʠ 

ʩʫʩʽʜʘʤʠ ʽ ʩʭʝʤʘ ʪʘʢʦʛʦ ʟ'ʻʜʥʘʥʥʷ ʥʘʛʘʜʫʚʘʣʘ ʧʝʪʣʶ ʘʙʦ ʢʽʣʴʮʝ. ɼʘʥʽ ʧʝʨʝʜʘʚʘʣʠʩʷ 

ʧʦ ʢʽʣʴʮʶ ʚ ʦʜʥʦʤʫ ʥʘʧʨʷʤʢʫ. ʂʦʞʥʘ ʨʦʙʦʯʘ ʩʪʘʥʮʽʷ ʬʫʥʢʮʽʦʥʫʚʘʣʘ ʷʢ ʧʦʚʪʦʨʶʚʘʯ, 

ʧʨʠʡʤʘʶʯʠ ʽ ʚʽʜʧʦʚʽʜʘʶʯʠ ʘʜʨʝʩʦʚʘʥʽ ʾʡ ʧʘʢʝʪʠ ʽ ʧʝʨʝʜʘʶʯʠ ʽʥʰʽ ʧʘʢʝʪʠ ʥʘʩʪʫʧʥʽʡ 

ʨʦʙʦʯʽʡ ʩʪʘʥʮʽʾ ʚ ʢʽʣʴʮʽ.. 
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ʋ ʧʦʯʘʪʢʦʚʽʡ ʢʽʣʴʮʝʚʽʡ ʪʦʧʦʣʦʛʽʾ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʦʜʥʦʨʘʥʛʦʚʽ ʟ'ʻʜʥʘʥʥʷ ʤʽʞ 

ʨʦʙʦʯʠʤʠ ʩʪʘʥʮʽʷʤʠ ʣʦʢʘʣʴʥʦʾ ʤʝʨʝʞʽ. ʎʽ ʟ'ʻʜʥʘʥʥʷ ʦʙʦʚ'ʷʟʢʦʚʦ ʧʦʚʠʥʥʽ ʙʫʣʠ ʙʫʪʠ 

ʟʘʤʢʥʫʪʠʤʠ, ʪʦʙʪʦ ʬʦʨʤʫʚʘʪʠ ʢʽʣʴʮʝ. ɺ ʪʘʢʠʭ ʤʝʨʝʞʘʭ ʣʝʛʢʦ ʧʝʨʝʜʙʘʯʝʥʠʡ ʯʘʩ 

ʧʝʨʝʜʘʯʽ ʽʥʬʦʨʤʘʮʽʾ. ʏʠʤ ʙʽʣʴʰʝ ʧʨʠʣʘʜʽʚ ʚʭʦʜʠʪʴ ʚ ʢʽʣʴʮʝ, ʪʠʤ ʙʽʣʴʰʘ ʟʘʪʨʠʤʢʘ 

ʧʝʨʝʜʘʯʽ.. ʅʝʜʦʣʽʢʠ ʢʽʣʴʮʝʚʦʾ ʪʦʧʦʣʦʛʽʾ ʚ ʪʦʤʫ, ʱʦ ʧʨʠ ʚʠʭʦʜʽ ʟ ʣʘʜʫ ʦʜʥʽʻʾ ʨʦʙʦʯʦʾ 

ʩʪʘʥʮʽʾ ʮʽʣʢʦʤ ʚʽʜʢʣʶʯʘʻʪʴʩʷ ʚʩʷ ʤʝʨʝʞʘ. 

ʎʽ ʧʨʠʤʽʪʠʚʥʽ ʚʝʨʩʽʾ ʢʽʣʴʮʝʚʦʾ ʘʨʭʽʪʝʢʪʫʨʠ ʙʫʣʠ ʚʠʪʠʩʥʫʪʽ ʥʦʚʦʶ ʘʨʭʽʪʝʢʪʫʨʦʶ 

IBM Token Ring, ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʦʾ ʧʦʪʽʤ ʚ ʩʧʝʮʠʬʽʢʘʮʽʾ IEEE 802.5. Token Ring 

ʚʽʜʽʡʰʣʘ ʚʽʜ ʦʜʥʦʨʘʥʛʦʚʠʭ ʟ'ʻʜʥʘʥʴ ʥʘ ʢʦʨʠʩʪʴ ʢʦʥʮʝʥʪʨʘʪʦʨʘ. ʋʩʫʥʝʥʥʷ 

ʢʦʥʩʪʨʫʢʮʽʾ ʦʜʥʦʨʘʥʛʦʚʦʛʦ ʢʽʣʴʮʷ ʧʽʜʚʠʱʠʣʦ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʫʩʽʻʾ ʤʝʨʝʞʽ. 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʩʚʦʶ ʥʘʟʚʫ, ʤʝʨʝʞʽ Token Ring ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʟʽʨʢʦʧʦʜʽʙʥʫ 

ʪʦʧʦʣʦʛʽʶ ʽ ʮʠʢʣʽʯʥʠʡ ʤʝʪʦʜ ʜʦʩʪʫʧʫ. 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʟ ʪʝʭʥʽʯʥʦʾ ʪʦʯʢʠ ʟʦʨʫ ʚʩʽ ʧʨʠʩʪʨʦʾ ʧʽʜʢʣʶʯʝʥʽ ʜʦ ʦʜʥʦʛʦ 

ʢʦʥʮʝʥʪʨʘʪʦʨʘ, ʤʘʨʢʝʨ ʜʦʩʪʫʧʫ ʚ ʮʠʢʣʽʯʥʽʡ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʦʙʭʦʜʠʪʴ ʚʩʽ ʤʝʨʝʞʥʽ 

ʧʨʠʩʪʨʦʾ. ɿ ʮʽʻʾ ʧʨʠʯʠʥʠ ʤʝʨʝʞʽ Token Ring ʚʽʜʥʦʩʷʪʴ ʜʦ ñʣʦʛʽʯʥʦò ʢʽʣʴʮʝʚʠʡ, ʭʦʯʘ 

ʬʽʟʠʯʥʦ ʚʦʥʠ ʧʦʙʫʜʦʚʘʥʽ ʫ ʬʦʨʤʽ ʟʽʨʢʠ. 

ʇʝʨʝʚʘʛʠ ʤʝʨʝʞʽ ʟ ʢʽʣʴʮʝʚʦʶ ʪʦʧʦʣʦʛʽʻʶ 

 ʆʩʢʽʣʴʢʠ ʚʩʽʤ ʢʦʤʧ'ʶʪʝʨʘʤ ʧʨʝʜʩʪʘʚʣʷʻʪʴʩʷ ʨʽʚʥʠʡ ʜʦʩʪʫʧ ʜʦ ʤʘʨʢʝʨʘ, 
ʥʽʭʪʦ ʟ ʥʠʭ ʥʝ ʟʤʦʞʝ ʤʦʥʦʧʦʣʽʟʫʚʘʪʠ ʤʝʨʝʞʫ 

 ʉʧʨʘʚʝʜʣʠʚʝ ʩʧʽʣʴʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʨʝʞʽ ʟʘʙʝʟʧʝʯʫʻ ʧʦʩʪʫʧʦʚʝ ʟʥʠʞʝʥʥʷ 

ʾʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʫ ʚʠʧʘʜʢʫ ʟʙʽʣʴʰʝʥʥʷ ʯʠʩʣʘ ʢʦʨʠʩʪʫʚʘʯʽʚ ʽ 

ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ (ʢʨʘʱʝ, ʷʢʱʦ ʤʝʨʝʞʘ ʙʝʜʝ ʧʦʚʽʣʴʥʦ ʬʫʥʢʮʽʦʥʫʚʘʪʠ, ʯʠʤ 

ʚʽʜʨʘʟʫ ʚʽʜʤʦʚʠʪʴ ʧʨʠ ʧʽʜʚʠʱʝʥʥʽ ʧʨʦʧʫʩʢʥʦʾ ʩʧʨʦʤʦʞʥʦʩʪʽ). 

ʅʝʜʦʣʽʢʠ ʤʝʨʝʞʽ ʟ ʢʽʣʴʮʝʚʦʶ ʪʦʧʦʣʦʛʽʻʶ 

 ɺʽʜʤʦʚʘ ʦʜʥʦʛʦ ʢʦʤʧôʁʪʝʨʘ ʚ ʤʝʨʝʞʽ ʤʦʞʝ ʚʧʣʠʥʫʪʠ ʥʘ ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ ʫʩʽʻʾ 
ʤʝʨʝʞʽ. 

 ʂʽʣʴʮʝʚʫ ʤʝʨʝʞʫ ʚʘʞʢʦ ʜʽʘʛʥʦʩʪʫʚʘʪʠ. 

 ɼʦʜʘʚʘʥʥʷ ʘʙʦ ʚʠʜʘʣʝʥʥʷ ʢʦʤʧ'ʶʪʝʨʘ ʟʤʫʰʫʻ ʨʦʟʨʠʚʘʪʠ ʤʝʨʝʞʫ. 

ɿʽʨʢʦʧʦʜʽʙʥʘ ʪʦʧʦʣʦʛʽʷ 

ʃʦʢʘʣʴʥʽ ʤʝʨʝʞʽ ʟʽʨʢʦʧʦʜʽʙʥʦʾ ʪʦʧʦʣʦʛʽʾ ʧʦʻʜʥʫʶʪʴ ʧʨʠʩʪʨʦʾ ʤʝʨʝʞʽ, ʱʦ ʷʢ ʙʠ 

ʨʦʟʭʦʜʷʪʴʩʷ ʟ ʟʘʛʘʣʴʥʦʾ ʪʦʯʢʠ - ʢʦʥʮʝʥʪʨʘʪʦʨʘ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʢʽʣʴʮʝʚʠʭ ʪʦʧʦʣʦʛʽʡ - 

ʬʽʟʠʯʥʠʭ ʘʙʦ ʚʽʨʪʫʘʣʴʥʠʭ - ʢʦʞʥʠʡ ʤʝʨʝʞʥʠʡ ʧʨʠʩʪʨʽʡ ʫ ʟʽʨʢʦʧʦʜʽʙʥʽʡ ʪʦʧʦʣʦʛʽʾ 

ʤʦʞʝ ʟʚʝʨʪʘʪʠʩʷ ʜʦ ʩʝʨʝʜʦʚʠʱʘ ʧʝʨʝʜʘʯʽ ʥʝʟʘʣʝʞʥʦ. ʊʘʢʽ ʧʨʠʩʪʨʦʾ ʟʤʫʰʝʥʽ ʩʧʽʣʴʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʦʩʪʫʧʥʫ ʩʤʫʛʫ ʧʨʦʧʫʩʢʘʥʥʷ ʢʦʥʮʝʥʪʨʘʪʦʨʘ. ʇʨʠʢʣʘʜʦʤ ʣʦʢʘʣʴʥʦʾ 

ʤʝʨʝʞʽ ʟʽʨʢʦʧʦʜʽʙʥʦʾ ʪʦʧʦʣʦʛʽʾ ʩʣʫʞʠʪʴ Ethernet 10Base. 

ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ʤʝʨʝʞʽ ʟ ʪʦʧʦʣʦʛʽʻʶ ʪʠʧʫ ñʟʽʨʢʘò ʤʦʞʥʘ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʜʝʢʽʣʴʢʘ 

ʪʠʧʽʚ ʢʘʙʝʣʽʚ. ɻʽʙʨʠʜʥʠʡ ʢʦʥʮʝʥʪʨʘʪʦʨ ʜʦʟʚʦʣʷʻ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚ ʦʜʥʽʡ 

ʟʽʨʢʦʧʦʜʽʙʥʽʡ ʤʝʨʝʞʽ ʨʽʟʥʽ ʪʠʧʠ ʢʘʙʝʣʽʚ. 

ɿʽʨʢʦʧʦʜʽʙʥʽ ʪʦʧʦʣʦʛʽʾ ʩʪʘʣʠ ʛʦʣʦʚʥʠʤ ʪʠʧʦʤ ʪʦʧʦʣʦʛʽʡ ʫ ʩʫʯʘʩʥʠʭ ʣʦʢʘʣʴʥʠʭ 

ʤʝʨʝʞʘʭ. ʇʨʠʯʠʥʦʶ ʪʘʢʦʾ ʧʦʧʫʣʷʨʥʦʩʪʽ ʩʪʘʣʠ ʾʭʥʷ ʛʥʫʯʢʽʩʪʴ, ʨʦʟʰʠʨʶʚʘʥʽʩʪʴ ʽ 

ʚʽʜʥʦʩʥʦ ʥʝʚʠʩʦʢʘ ʚʘʨʪʽʩʪʴ. ɿʽʨʢʦʧʦʜʽʙʥʘ ʪʦʧʦʣʦʛʽʷ ʥʝ ʪʽʣʴʢʠ ʟʨʦʙʠʣʘ ʰʠʥʥʽ ʽ 

ʢʽʣʴʮʝʚʽ ʪʦʧʦʣʦʛʽʾ ʧʨʠʥʮʠʧʦʚʦ ʟʘʩʪʘʨʽʣʠʤʠ, ʘʣʝ ʽ ʩʬʦʨʤʫʚʘʣʘ ʦʩʥʦʚʫ ʜʣʷ ʩʪʚʦʨʝʥʥʷ 

ʥʦʚʦʾ ʪʦʧʦʣʦʛʽʾ ʣʦʢʘʣʴʥʠʭ ʤʝʨʝʞ ʢʦʤʫʪʘʮʽʾ. 

ʇʝʨʝʚʘʛʠ ʤʝʨʝʞʽ ʟ ʟʽʨʢʦʧʦʜʽʙʥʦʶ ʪʦʧʦʣʦʛʽʻʶ 

 ʊʘʢʘ ʤʝʨʝʞʘ ʜʦʧʫʩʢʘʻ ʧʨʦʩʪʫ ʤʦʜʠʬʽʢʘʮʽʶ ʽ ʜʦʜʘʚʘʥʥʷ ʢʦʤʧ'ʶʪʝʨʽʚ, ʥʝ 
ʧʦʨʫʰʫʶʯʠ ʽʥʰʠʭ ʾʾ ʯʘʩʪʠʥ. ɼʦʩʠʪʴ ʧʦʢʣʘʩʪʠ ʥʦʚʠʡ ʢʘʙʝʣʴ ʚʽʜ ʢʦʤʧ'ʶʪʝʨʘ 

ʜʦ ʮʝʥʪʨʘʣʴʥʦʛʦ ʚʫʟʣʘ ʽ ʧʽʜʢʣʶʯʠʪʠ ʡʦʛʦ ʜʦ ʢʦʥʮʝʥʪʨʘʪʦʨʘ. ʗʢʱʦ 
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ʤʦʞʣʠʚʦʩʪʽ ʮʝʥʪʨʘʣʴʥʦʛʦ ʢʦʥʮʝʥʪʨʘʪʦʨʘ ʙʫʜʫʪʴ ʚʠʯʝʨʧʘʥʽ, ʚʘʨʪʦ ʟʘʤʽʥʠʪʠ 

ʡʦʛʦ ʧʨʠʩʪʨʦʻʤ ʽʟ ʚʝʣʠʢʠʤ ʯʠʩʣʦʤ ʧʦʨʪʽʚ. 

 ʎʝʥʪʨʘʣʴʥʠʡ ʢʦʥʮʝʥʪʨʘʪʦʨ ʟʽʨʢʦʧʦʜʽʙʥʦʾ ʤʝʨʝʞʽ ʟʨʫʯʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 
ʜʣʷ ʜʽʘʛʥʦʩʪʠʢʠ. ɯʥʪʝʣʝʢʪʫʘʣʴʥʽ ʢʦʥʮʝʥʪʨʘʪʦʨʠ (ʧʨʠʩʪʨʦʾ ʟ 

ʤʽʢʨʦʧʨʦʮʝʩʦʨʘʤʠ, ʜʦʜʘʥʠʤʠ ʜʣʷ ʧʦʚʪʦʨʝʥʥʷ ʤʝʨʝʞʥʠʭ ʩʠʛʥʘʣʽʚ) 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʪʘʢʦʞ ʤʦʥʽʪʦʨʠʥʛ ʽ ʢʝʨʫʚʘʥʥʷ ʤʝʨʝʞʝʶ. 

 ɺʽʜʤʦʚʘ ʦʜʥʦʛʦ ʢʦʤʧ'ʶʪʝʨʘ ʥʝ ʦʙʦʚ'ʷʟʢʦʚʦ ʧʨʠʚʦʜʠʪʴ ʜʦ ʟʫʧʠʥʢʠ ʚʩʽʻʾ 
ʤʝʨʝʞʽ. ʂʦʥʮʝʥʪʨʘʪʦʨ ʟʜʘʪʥʠʡ ʚʠʷʚʣʷʪʠ ʚʽʜʤʦʚʠ ʡ ʽʟʦʣʶʚʘʪʠ ʪʘʢʫ ʤʘʰʠʥʫ 

ʘʙʦ ʤʝʨʝʞʥʠʡ ʢʘʙʝʣʴ, ʱʦ ʜʦʟʚʦʣʷʻ ʽʥʰʽʡ ʤʝʨʝʞʽ ʧʨʦʜʦʚʞʫʚʘʪʠ ʨʦʙʦʪʫ. 

ʅʝʜʦʣʽʢʠ ʤʝʨʝʞʽ ʟ ʟʽʨʢʦʧʦʜʽʙʥʦʶ ʪʦʧʦʣʦʛʽʻʶ 

 ʇʨʠ ʚʽʜʤʦʚʽ ʮʝʥʪʨʘʣʴʥʦʛʦ ʢʦʥʮʝʥʪʨʘʪʦʨʘ ʩʪʘʻ ʥʝʧʨʘʮʝʟʜʘʪʥʦʶ ʚʩʷ ʤʝʨʝʞʘ. 

 ɹʘʛʘʪʦ ʤʝʨʝʞ ʽʟ ʪʦʧʦʣʦʛʽʻʶ ʪʠʧʫ ñʟʽʨʢʘò ʚʠʤʘʛʘʶʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʘ 
ʮʝʥʪʨʘʣʴʥʦʤʫ ʚʫʟʣʽ ʧʨʠʩʪʨʦʶ ʜʣʷ ʨʝʪʨʘʥʩʣʷʮʽʾ ʰʠʨʦʢʦʤʦʚʥʠʭ ʧʦʚʽʜʦʤʣʝʥʴ 

ʘʙʦ ʢʦʤʫʪʘʮʽʾ ʤʝʨʝʞʥʦʛʦ ʪʨʘʬʽʢʘ. 

 ɺʩʽ ʢʦʤʧ'ʶʪʝʨʠ ʧʦʚʠʥʥʽ ʟ'ʻʜʥʫʚʘʪʠʩʷ ʟ ʮʝʥʪʨʘʣʴʥʦʶ ʪʦʯʢʦʶ, ʮʝ ʟʙʽʣʴʰʫʻ 
ʚʠʪʨʘʪʫ ʢʘʙʝʣʷ, ʽ, ʦʪʞʝ, ʪʘʢʽ ʤʝʨʝʞʽ ʦʙʭʦʜʷʪʴʩʷ ʜʦʨʦʞʯʝ, ʯʠʤ ʤʝʨʝʞʽ ʟ 

ʽʥʰʦʶ ʪʦʧʦʣʦʛʽʻʶ. 

ʂʦʤʫʪʫʶʯʘ ʪʦʧʦʣʦʛʽʷ 

ʂʦʤʫʪʘʪʦʨ (switch) ʻ ʙʘʛʘʪʦʧʦʨʪʦʚʠʤ ʧʨʠʩʪʨʦʻʤ ʢʘʥʘʣʴʥʦʛʦ ʨʽʚʥʷ (ʜʨʫʛʦʛʦ 

ʨʽʚʥʷ ʝʪʘʣʦʥʥʦʾ ʤʦʜʝʣʽ OSI). ʂʦʤʫʪʘʪʦʨ ñʚʠʚʯʘʻò MAC-ʘʜʨʝʩʠ (Media Access Control 

- ʢʝʨʫʚʘʥʥʷ ʜʦʩʪʫʧʦʤ ʜʦ ʩʝʨʝʜʦʚʠʱʘ) ʽ ʟʙʝʨʽʛʘʻ ʾʭ ʫ ʚʥʫʪʨʽʰʥʽʡ ʪʘʙʣʠʮʽ ʧʦʰʫʢʫ. 

ʂʦʤʫʪʘʪʦʨ ʫʩʪʘʥʦʚʣʶʻ ʪʠʤʯʘʩʦʚʝ ʟ'ʻʜʥʘʥʥʷ ʤʽʞ ʚʽʜʧʨʘʚʥʠʢʦʤ ʽ ʦʜʝʨʞʫʚʘʯʝʤ ʢʘʜʨʫ, 

ʽ ʢʘʜʨ ʧʝʨʝʜʘʻʪʴʩʷ ʧʦ ʮʴʦʤʫ ʪʠʤʯʘʩʦʚʦʤʫ ʟ'ʻʜʥʘʥʥʶ. 

ʍʦʯʘ ʧʝʨʰʽ ʢʦʤʫʪʘʪʦʨʠ ʧʝʨʝʜʘʚʘʣʠ ʢʘʜʨʠ ʚ ʨʝʟʫʣʴʪʘʪʽ ʘʥʘʣʽʟʫ ʾʭʥʽʭ MAC-

ʘʜʨʝʩ, ʪʝʭʥʽʯʥʠʡ ʧʨʦʛʨʝʩ ʥʝʟʘʙʘʨʦʤ ʫʥʽʩ ʩʚʦʾ ʢʦʨʝʢʮʽʾ. ʉʫʯʘʩʥʽ ʢʦʥʮʝʥʪʨʘʪʦʨʠ ʚ 

ʩʪʘʥʽ ʦʙʨʦʙʣʷʪʠ ʢʦʤʽʨʢʠ ñʷʯʝʡʢʠò, ʢʘʜʨʠ ʽ ʥʘʚʽʪʴ ʧʘʢʝʪʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʘʜʨʝʩʠ 

ʪʨʝʪʴʦʛʦ ʨʽʚʥʷ, ʥʘʧʨʠʢʣʘʜ, IP-ʘʜʨʝʩʠ. 

ʂʘʜʨ - ʮʝ ʩʪʨʫʢʪʫʨʘ ʧʝʨʝʤʽʥʥʦʾ ʜʦʚʞʠʥʠ, ʱʦ ʤʽʩʪʠʪʴ ʜʘʥʽ, ʘʜʨʝʩʠ ʚʽʜʧʨʘʚʥʠʢʘ ʡ 

ʦʜʝʨʞʫʚʘʯʘ ʡ ʽʥʰʽ ʧʦʣʷ ʜʘʥʠʭ, ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʧʝʨʝʩʠʣʢʠ ʥʘ ʜʨʫʛʠʡ ʨʽʚʝʥʴ ʝʪʘʣʦʥʥʦʾ 

ʤʦʜʝʣʽ OSI. ʂʦʤʽʨʢʠ ñʷʯʝʡʢʠò ʜʫʞʝ ʩʭʦʞʽ ʥʘ ʢʘʜʨʠ ʟʘ ʚʠʥʷʪʢʦʤ ʪʦʛʦ, ʱʦ ʾʭʥʽʡ 

ʨʦʟʤʽʨ ʬʽʢʩʦʚʘʥʠʡ. ʇʘʢʝʪʠ - ʮʝ ʢʦʥʩʪʨʫʢʮʽʾ ʧʨʦʪʦʢʦʣʽʚ, ʱʦ ʬʫʥʢʮʽʦʥʫʶʪʴ ʥʘ 

ʪʨʝʪʴʦʤʫ ʨʽʚʥʽ ʤʦʜʝʣʽ OSI. ʇʨʦʪʦʢʦʣʠ IP ʽ IPX ʩʣʫʞʘʪʴ ʧʨʠʢʣʘʜʘʤʠ ʧʨʦʪʦʢʦʣʽʚ 

ʪʨʝʪʴʦʛʦ ʨʽʚʥʷ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʘʢʝʪʠ ʜʣʷ ʽʥʢʘʧʩʫʣʷʮʽʾ ʜʘʥʠʭ ʧʝʨʝʜ 

ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷʤ ʟʦʚʥʽʰʥʽʤ ʜʦʤʝʥʦʤ. 

ʂʦʤʫʪʘʪʦʨʠ ʧʽʜʚʠʱʫʶʪʴ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʣʦʢʘʣʴʥʦʾ ʤʝʨʝʞʽ ʜʚʦʤʘ ʩʧʦʩʦʙʘʤʠ. 

ʇʝʨʰʠʡ ʩʧʦʩʽʙ ʧʦʣʷʛʘʻ ʚ ʨʦʟʰʠʨʝʥʥʽ ʩʤʫʛʠ ʧʨʦʧʫʩʢʘʥʥʷ, ʜʦʩʪʫʧʥʦʾ ʜʣʷ ʚʩʽʻʾ 

ʤʝʨʝʞʽ. ʅʘʧʨʠʢʣʘʜ, ʢʦʤʫʪʫʶʯʠʡ ʢʦʥʮʝʥʪʨʘʪʦʨ Ethernet ʽʟ 8 ʧʦʨʪʘʤʠ ʦʙʩʣʫʛʦʚʫʻ 8 

ʦʢʨʝʤʠʭ ʢʦʥʬʣʽʢʪʥʠʭ ʜʦʤʝʥʦʚ ʧʦ 10 ʄʙʽʪ/ʩ ʢʦʞʥʠʡ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʪʠʤ ʩʘʤʠʤ 

ʩʫʤʘʨʥʫ ʧʨʦʧʫʩʢʥʘ ʩʧʨʦʤʦʞʥʽʩʪʴ 80 ʄʙʽʪ/ʩ. 

ɼʨʫʛʠʡ ʩʧʦʩʽʙ ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʣʦʢʘʣʴʥʦʾ ʤʝʨʝʞʽ ʧʦʣʷʛʘʻ ʚ 

ʩʢʦʨʦʯʝʥʥʽ ʢʽʣʴʢʦʩʪʽ ʧʨʠʩʪʨʦʾʚ, ʷʢʽ ʚʠʤʫʰʝʥʽ ʧʦʜʽʣʷʪʠ ʦʜʠʥ ʩʝʛʤʝʥʪ ʩʤʫʛʠ 

ʧʨʦʧʫʩʢʘʥʥʷ. ʂʦʞʥʠʡ ʚʠʜʽʣʝʥʠʡ ʢʦʤʫʪʘʪʦʨʦʤ ʢʦʥʬʣʽʢʪʥʠʡ ʜʦʤʝʥ ʩʢʣʘʜʘʻʪʴʩʷ 

ʫʩʴʦʛʦ ʟ ʜʚʦʭ ʧʨʠʩʪʨʦʾʚ: ʚʣʘʩʥʝ ʤʝʨʝʞʥʦʛʦ ʧʨʠʩʪʨʦʶ ʽ ʧʦʨʪʫ ʢʦʤʫʪʘʪʦʨʘ, ʜʦ ʷʢʦʛʦ 

ʚʽʥ ʧʽʜʢʣʶʯʝʥʠʡ. ʎʽ ʜʚʘ ʧʨʠʩʪʨʦʾ ʤʦʞʫʪʴ ʮʽʣʢʦʤ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʫʩʽ 10 ʄʙʽʪ/ʽʟ 

ʩʚʦʛʦ ʩʝʛʤʝʥʪʘ ʩʤʫʛʠ ʧʨʦʧʫʩʢʘʥʥʷ. 
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ʉʢʣʘʜʥʽ ʪʦʧʦʣʦʛʽʾ 

ʇʦʩʣʽʜʦʚʥʽ ʣʘʥʮʶʞʢʠ - ʤʘʣʝʥʴʢʽ ʣʦʢʘʣʴʥʽ ʤʝʨʝʞʽ ʤʦʞʥʘ ʨʦʟʰʠʨʶʚʘʪʠ, ʧʨʦʩʪʦ 

ʟ'ʻʜʥʫʶʯʠ ʢʦʥʮʝʥʪʨʘʪʦʨʠ ʚ ʧʦʩʣʽʜʦʚʥʠʡ ʣʘʥʮʶʞʦʢ. 

ɯʻʨʘʨʭʽʯʥʽ ʢʽʣʴʮʷ - ʤʝʨʝʞʽ, ʫ ʷʢʠʭ ʨʝʘʣʽʟʦʚʘʥʘ ʢʽʣʴʮʝʚʘ ʪʦʧʦʣʦʛʽʷ, ʤʦʞʥʘ 

ʟ'ʻʜʥʫʚʘʪʠ ʰʣʷʭʦʤ ʽʻʨʘʨʭʽʯʥʦʛʦ ʟ'ʻʜʥʘʥʥʷ ʜʝʢʽʣʴʢʦʭ ʢʽʣʝʮʴ. 

ɯʻʨʘʨʭʽʯʥʽ ʟʽʨʢʠ - ʤʝʨʝʞʽ, ʫ ʷʢʽʡ ʨʝʘʣʽʟʦʚʘʥʘ ʟʽʨʢʦʧʦʜʽʙʥʘ ʪʦʧʦʣʦʛʽʷ, ʤʦʞʥʘ 

ʟ'ʻʜʥʫʚʘʪʠ ʰʣʷʭʦʤ ʽʻʨʘʨʭʽʯʥʦʛʦ ʟ'ʻʜʥʘʥʥʷ ʜʝʢʽʣʴʢʦʭ ñʟʽʨʦʢò. 

ɯʻʨʘʨʭʽʯʥʽ ʢʦʤʙʽʥʘʮʽʾ - ʟ'ʻʜʥʘʥʥʷ ʣʦʢʘʣʴʥʠʭ ʤʝʨʝʞ ʨʽʟʥʦʾ ʪʦʧʦʣʦʛʽʾ. 

ʄʘʛʽʩʪʨʘʣ ɹ

ʄʘʛʽʩʪʨʘʣʴ (backbone) ʣʦʢʘʣʴʥʦʾ ʤʝʨʝʞʽ ʚʠʢʦʥʫʻ ʬʫʥʢʮʽʾ ʟ'ʻʜʥʘʥʥʷ ʚʩʽʭ 

ʢʦʥʮʝʥʪʨʘʪʦʨʽʚ. ʆʙʣʘʩʪʴ ʤʘʛʽʩʪʨʘʣʽ ʤʦʞʥʘ ʧʦʙʫʜʫʚʘʪʠ ʚ ʨʽʟʥʠʭ ʪʦʧʦʣʦʛʽʷʭ. 

ʄʘʛʽʩʪʨʘʣʴ ʦʙ'ʻʜʥʫʻ ʚʩʽ ʣʦʢʘʣʴʥʽ ʤʝʨʝʞʥʽ ʨʝʩʫʨʩʠ, ʷʢʱʦ ʤʦʞʣʠʚʦ, ʪʦ ʽ 

ʛʣʦʙʘʣʴʥʫ ʤʝʨʝʞʫ. ʃʦʛʽʯʥʝ ʚʠʟʥʘʯʝʥʥʷ ʤʘʛʽʩʪʨʘʣʽ ʤʦʞʥʘ ʜʘʪʠ ʜʝʢʽʣʴʢʦʤʘ 

ʩʧʦʩʦʙʘʤʠ. 

ʇʦʩʣʽʜʦʚʥʘ ʤʘʛʽʩʪʨʘʣʴ (serial backbone) - ʥʘʙʽʨ ʢʦʥʮʝʥʪʨʘʪʦʨʽʚ (ʣʦʢʘʣʴʥʠʭ 

ʤʝʨʝʞ) , ʟ'ʻʜʥʘʥʠʭ ʫ ʧʦʩʣʽʜʦʚʥʠʡ ʣʘʥʮʶʞʦʢ (ʜʣʷ ʥʝʚʝʣʠʢʠʭ ʤʝʨʝʞ). 

ʈʦʟʧʦʜʽʣʝʥʘ ʤʘʛʽʩʪʨʘʣʴ (distributed backbone) - ʽʻʨʘʨʭʽʯʥʘ ʪʦʧʦʣʦʛʽʷ, ʫ ʪʘʢʽʡ 

ʤʘʛʽʩʪʨʘʣʽ ʢʦʥʮʝʥʪʨʘʪʦʨ ʟʘʡʤʘʻ ʮʝʥʪʨʘʣʴʥʝ ʤʽʩʮʝ. ʋ ʨʦʣʽ ʤʘʛʽʩʪʨʘʣʴʥʦʛʦ 

ʢʦʥʮʝʥʪʨʘʪʦʨʘ ʟʚʠʯʘʡʥʦ ʚʠʩʪʫʧʘʻ ʪʝʣʝʬʦʥʥʘ ʩʪʘʥʮʽʷ ʧʽʜʧʨʠʻʤʩʪʚʘ ʟ ʚʠʭʦʜʦʤ ʫ 

ʛʣʦʙʘʣʴʥʫ ʤʝʨʝʞʫ. ɯʜʝʘʣʴʥʠʡ ʚʘʨʽʘʥʪ ʧʨʠ ʧʦʙʫʜʦʚʽ ʨʦʟʧʦʜʽʣʝʥʦʾ ʤʘʛʽʩʪʨʘʣʽ ʚ ʜʦʩʠʪʴ 

ʚʝʣʠʢʠʭ ʤʝʨʝʞʘʭ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʥʦʾ ʧʨʦʚʦʜʢʠ. 

ʃʦʢʘʣʽʟʦʚʘʥʘ ʤʘʛʽʩʪʨʘʣʴ (collapsed backbone) - ʧʨʠʧʫʩʢʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʮʝʥʪʨʘʣʴʥʦʛʦ ʤʘʨʰʨʫʪʠʟʘʪʦʨʘ, ʱʦ ʟ'ʻʜʥʫʻ ʫʩʽ ʩʝʛʤʝʥʪʠ ʣʦʢʘʣʴʥʦʾ ʤʝʨʝʞʽ. 

ʄʘʨʰʨʫʪʠʟʘʪʦʨ ʝʬʝʢʪʠʚʥʦ ʩʪʚʦʨʶʻ ʢʦʥʬʣʽʢʪʥʽ ʽ  ʜʦʤʝʥʠ , ʱʦ ʧʝʨʝʜʘʶʪʴ, 

ʟʙʽʣʴʰʫʶʯʠ ʚ ʪʘʢʠʡ ʩʧʦʩʽʙ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʢʦʞʥʦʛʦ ʩʝʛʤʝʥʪʘ ʣʦʢʘʣʴʥʦʾ ʤʝʨʝʞʽ. 

ʄʘʨʰʨʫʪʠʟʘʪʦʨ ʬʫʥʢʮʽʦʥʫʻ ʥʘ ʪʨʝʪʴʦʤʫ ʨʽʚʥʽ ʤʦʜʝʣʽ OSI ʽ ʧʨʦʛʨʘʻ ʫ ʰʚʠʜʢʦʜʽʾ 

ʢʦʥʮʝʥʪʨʘʪʦʨʘʤ. ʊʘʢʘ ʪʦʧʦʣʦʛʽʷ ʧʽʜʪʨʠʤʫʻ ʮʝʥʪʨʘʣʴʥʝ ʢʝʨʫʚʘʥʥʷ ʤʝʨʝʞʝʶ, ʘʣʝ 

ʦʜʥʦʯʘʩʥʦ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʟʘʪʨʠʤʢʘʤʠ ʚ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ ʽ ʤʦʞʣʠʚʽʩʪʶ ʚʠʭʦʜʫ ʟ 

ʣʘʜʫ ʤʝʨʝʞʽ ʧʽʩʣʷ ʚʽʜʤʦʚʠ ʻʜʠʥʦʛʦ ʝʣʝʤʝʥʪʘ (ʤʘʨʰʨʫʪʠʟʘʪʦʨʘ). 

ʇʘʨʘʣʝʡʥʘ ʤʘʛʽʩʪʨʘʣʴ (parallel backbone) - ʮʝ ʤʦʜʠʬʽʢʘʮʽʷ ʣʦʢʘʣʽʟʦʚʘʥʦʾ 

ʪʦʧʦʣʦʛʽʾ, ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʨʠ ʦʙ'ʻʜʥʘʥʥʽ ʣʦʢʘʣʽʟʦʚʘʥʦʾ ʤʘʛʽʩʪʨʘʣʽ 

(ʤʘʨʰʨʫʪʠʟʘʪʦʨʘ) ʽʟ ʪʝʣʝʬʦʥʥʦʶ ʩʪʘʥʮʽʻʶ ʧʽʜʧʨʠʻʤʩʪʚʘ. 

 

ʇʠʪʘʥʥʷ ʜʣʷ ʩʘʤʦʢʦʥʪʨʦʣʶ: 

1. ʗʢʽ ʽʩʥʫʶʪʴ ʪʦʧʦʣʦʛʽʾ ʣʦʢʘʣʴʥʠʭ ʤʝʨʝʞ? 

2. ʑʦ ʥʘʟʠʚʘʻʪʴʩʷ ʰʠʥʥʦʶ ʪʦʧʦʣʦʛʽʻʶ? 

3. ʗʢʽ ʧʝʨʝʚʘʛʠ ʪʘ ʥʝʜʦʣʽʢʠ ʰʠʥʥʦʾ ʪʦʧʦʣʦʛʽʾ? 

4. ʑʦ ʥʘʟʠʚʘʻʪʴʩʷ ʢʽʣʴʮʝʚʦʶ ʪʦʧʦʣʦʛʽʻʶ? 

5. ʗʢʽ ʧʝʨʝʚʘʛʠ ʪʘ ʥʝʜʦʣʽʢʠ ʢʽʣʴʮʝʚʦʾ ʪʦʧʦʣʦʛʽʾ? 

6. ɿʽʨʢʦʧʦʜʽʙʥʘ ʪʦʧʦʣʦʛʽʷ. 

7. ʗʢʽ ʧʝʨʝʚʘʛʠ ʪʘ ʥʝʜʦʣʽʢʠ ʟʽʨʢʦʧʦʜʽʙʥʦʾ ʪʦʧʦʣʦʛʽʾ? 

8. ʑʦ ʪʘʢʝ ʢʦʤʫʪʫʶʯʘ ʪʦʧʦʣʦʛʽʷ? 

9. ʉʢʣʘʜʥʽ ʪʦʧʦʣʦʛʽʾ. 

10. ʗʢʽ ʬʫʥʢʮʽʾ ʚʠʢʦʥʫʻ ʤʘʛʽʩʪʨʘʣʴ? 

11. ʗʢʽ ʽʩʥʫʶʪʴ ʚʠʜʠ ʤʘʛʽʩʪʨʘʣʽ? 
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ʄʦʜʫʣʴ 3. ʋʩʪʘʪʢʫʚʘʥʥʷ ʣʦʢʘʣʴʥʠʭ ʤʝʨʝʞ 
 

ʊʝʤʘ 1. ʄʝʭʘʥʽʟʤ ʜʦʩʪʫʧʫ ʜʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʪʝʭʥʦʣʦʛʽʾ Ethernet, Fast 

Ethernet ʪʘ Gigabit Ethernet. 

 

ʇʠʪʘʥʥʷ: 

1. ʄʝʭʘʥʽʟʤʠ ʜʦʩʪʫʧʫ ʜʦ ʩʝʨʝʜʦʚʠʱʘ. 

2. ʊʝʭʥʦʣʦʛʽʷ Ethernet. 

3. ʊʝʭʥʦʣʦʛʽʷ Fast Ethernet. 

4. ʊʝʭʥʦʣʦʛʽʷ Gigabit Ethernet. 

 

ʃʽʪʝʨʘʪʫʨʘ:[1, ʩʪʦʨ. 131..147, 2, ʩʪʦʨ. 12..31] 

ʄʝʭʘʥʽʟʤʠ ʜʦʩʪʫʧʫ ʜʦ ʩʝʨʝʜʦʚʠʱʘ 

ʂʦʞʥʘ ʤʝʨʝʞʘ ʧʦʚʠʥʥʘ ʧʽʜʪʨʠʤʫʚʘʪʠ ʚʠʟʥʘʯʝʥʠʡ ʤʝʭʘʥʽʟʤ ʢʝʨʫʚʘʥʥʷ 

ʜʦʩʪʫʧʦʤ ʜʦ ʩʝʨʝʜʦʚʠʱʘ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ. ʎʝʡ ʤʝʭʘʥʽʟʤ, ʥʘʟʠʚʘʻʪʴʩʷ ʜʦʩʪʫʧʦʤ ʜʦ 

ʩʝʨʝʜʦʚʠʱʘ (media access), ʨʝʘʣʽʟʫʻʪʴʩʷ ʥʘ ʜʨʫʛʦʤʫ (ʢʘʥʘʣʴʥʦʤʫ) ʨʽʚʥʽ ʝʪʘʣʦʥʥʦʾ 

ʤʦʜʝʣʽ OSI. ʋ ʣʦʢʘʣʴʥʠʭ ʤʝʨʝʞʘʭ ʜʣʷ ʢʝʨʫʚʘʥʥʷ ʜʦʩʪʫʧʦʤ ʜʦ ʩʝʨʝʜʦʚʠʱʘ ʧʝʨʝʜʘʯʽ 

ʜʘʥʠʭ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʯʦʪʠʨʠ ʨʽʟʥʠʭ ʧʽʜʭʦʜʠ: 

 ʂʦʥʢʫʨʝʥʮʽʷ ʟʘ ʧʨʘʚʦ ʜʦʩʪʫʧʫ 

 ʇʝʨʝʜʘʯʘ ʤʘʨʢʝʨʘ 

 ɼʦʩʪʫʧ ʧʦ ʧʨʽʦʨʠʪʝʪʫ 

 ʂʦʤʫʪʫʻʤʠʡ ʜʦʩʪʫʧ 

ɼʦʩʪʫʧ ʜʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘ ʦʩʥʦʚʽ ʢʦʥʢʫʨʝʥʮʽʾ 

ʋ ʣʦʢʘʣʴʥʽʡ ʤʝʨʝʞʽ, ʧʨʠʩʪʨʦʾ ʷʢʽ ʟʤʘʛʘʶʪʴʩʷ ʟʘ ʧʨʘʚʦ ʥʘ ʧʝʨʝʜʘʯʫ ʜʘʥʠʭ, 

ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʤʝʪʦʜ ʜʦʩʪʫʧʫ ʜʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘ ʦʩʥʦʚʽ ʢʦʥʢʫʨʝʥʮʽʾ (contention-based 

media access method). ʉʫʢʫʧʥʽʩʪʴ ʧʨʠʩʪʨʦʾʚ, ʱʦ ʩʧʝʨʝʯʘʶʪʴʩʷ ʦʜʠʥ ʟ ʦʜʥʠʤ ʟʘ ʩʤʫʛʫ 

ʧʨʦʧʫʩʢʘʥʥʷ, ʥʘʟʠʚʘʻʪʴʩʷ ʢʦʥʬʣʽʢʪʥʠʤ ʜʦʤʝʥʦʤ (collision domain). ɼʘʥʠʡ ʤʝʪʦʜ 

ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʚ ʙʘʛʘʪʴʦʭ ʨʽʟʥʦʚʠʜʘʭ Ethernet, ʚʢʣʶʯʘʶʯʠ: 

 Ethernet II ʘʙʦ DIX Ethernet 

 Ethernet IEEE 802.3 10 ʄʙʽʪ/ʩ (CSMA/CD) 

 Fast Ethernet IEEE 802.3 100 ʄʙʽʪ/ʩ 

 Gigabit Ethernet IEEE 802.3z 

ʊʝʭʥʦʣʦʛʽʷ ʜʦʩʪʫʧʫ ʜʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘ ʦʩʥʦʚʽ ʢʦʥʢʫʨʝʥʮʽʾ ʜʦʩʠʪʴ ʧʨʠʤʽʪʠʚʥʘ ʽ 

ʥʝ ʧʨʠʧʫʩʢʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʝʥʪʨʘʣʽʟʦʚʘʥʦʛʦ ʤʝʭʘʥʽʟʤʫ ʢʝʨʫʚʘʥʥʷ. ɿʘʤʽʩʪʴ ʮʴʦʛʦ 

ʢʦʞʥʠʡ ʤʝʨʝʞʥʠʡ ʧʨʠʩʪʨʽʡ ʙʝʨʝ ʥʘ ʩʝʙʝ ʫʩʽ ʬʫʥʢʮʽʾ ʧʦ ʦʨʛʘʥʽʟʘʮʽʾ ʧʨʦʮʝʩʫ ʧʝʨʝʜʘʯʽ 

ʩʚʦʾʭ ʜʘʥʠʭ. ʑʦʨʘʟ ʢʦʣʠ ʧʨʠʩʪʨʽʡ ʟʙʠʨʘʻʪʴʩʷ ʧʝʨʝʜʘʪʠ ʷʢʽ-ʥʝʙʫʪʴ ʜʘʥʽ, ʚʽʥ ʧʦʚʠʥʝʥ 

ʚʠʟʥʘʯʠʪʠ, ʯʠ ʜʦʩʪʫʧʥʠʡ ʢʘʙʝʣʴ ʜʣʷ ʧʝʨʝʜʘʯʽ ʘʙʦ ʫʞʝ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʽʥʰʠʤ 

ʧʨʠʩʪʨʦʻʤ. ʗʢʱʦ ʢʘʙʝʣʴ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ, ʥʝʦʙʭʽʜʥʦ ʧʦʯʝʢʘʪʠ ʽ ʯʝʨʝʟ ʷʢʠʡʩʴ ʯʘʩ 

ʧʦʯʘʪʠ ʥʘʩʪʫʧʥʫ ʩʧʨʦʙʫ. 

ɿ ʧʨʠʚʝʜʝʥʦʛʦ ʦʧʠʩʫ ʤʝʭʘʥʽʟʤʫ ʜʦʩʪʫʧʫ ʜʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘ ʦʩʥʦʚʽ ʢʦʥʢʫʨʝʥʮʽʾ 

ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʚʽʜ, ʱʦ ʚʩʽ ʧʽʜʢʣʶʯʝʥʽ ʜʦ ʤʝʨʝʞʽ ʧʨʠʩʪʨʦʾ ʧʝʨʝʜʘʶʪʴ ʽ ʧʨʠʡʤʘʶʪʴ 

ʜʘʥʽ ʚ ʪʦʤʫ ʩʘʤʦʤʫ ʜʽʘʧʘʟʦʥʽ ʯʘʩʪʦʪ. ʉʝʨʝʜʦʚʠʱʝ ʧʝʨʝʜʘʯʽ ʟʜʘʪʥʝ ʧʝʨʝʜʘʚʘʪʠ ʪʽʣʴʢʠ 

ʦʜʠʥ ʩʠʛʥʘʣ ʚ ʦʢʨʝʤʠʡ ʤʦʤʝʥʪ ʯʘʩʫ, ʽ ʮʝʡ ʩʠʛʥʘʣ ʟʘʡʤʘʻ ʚʝʩʴ ʜʽʘʧʘʟʦʥ - ʨʝʞʠʤ 

ʤʦʥʦʧʦʣʦʩʥʦʾ ʧʝʨʝʜʘʯʽ. 
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ʊʝʭʥʦʣʦʛʽʷ ʤʦʥʦʧʦʣʦʩʥʦʾ ʧʝʨʝʜʘʯʽ ʚʠʢʦʨʠʩʪʦʚʫʻ ʪʽʣʴʢʠ ʦʜʠʥ ʢʘʥʘʣ 

ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʚʩʽʭ ʜʘʥʠʭ. ɿ ʮʴʦʛʦ ʪʚʝʨʜʞʝʥʥʷ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʜʚʘ ʚʘʞʣʠʚʠʭ 

ʚʠʩʥʦʚʢʠ: 

 ʊʽʣʴʢʠ ʦʜʠʥ ʧʨʠʩʪʨʽʡ ʤʦʞʝ ʧʝʨʝʜʘʚʘʪʠ ʜʘʥʽ ʚ ʦʢʨʝʤʠʡ ʤʦʤʝʥʪ ʯʘʩʫ. 

 ʇʨʠʩʪʨʽʡ ʤʦʞʝ ʘʙʦ ʧʝʨʝʜʘʚʘʪʠ, ʘʙʦ ʦʜʝʨʞʫʚʘʪʠ ʜʘʥʽ, ʘʣʝ ʥʝ ʪʝ ʡ ʽʥʰʝ 

ʦʜʥʦʯʘʩʥʦ. ʊʘʢʠʡ ʨʝʞʠʤ ʥʘʟʠʚʘʻʪʴʩʷ ʥʘʧʽʚʜʫʧʣʝʢʩʥʠʤ. 

ʅʘʧʽʚʜʫʧʣʝʩʥʘ ʤʝʨʝʞʘ ʜʦʟʚʦʣʷʻ ʟʜʽʡʩʥʶʚʘʪʠ ʧʝʨʝʜʘʯʫ ʜʘʥʠʭ ʪʽʣʴʢʠ ʦʜʥʦʤʫ 

ʧʨʠʩʪʨʦʶ. ɺʩʽ ʽʥʰʽ ʧʦʚʠʥʥʽ ʧʨʦʩʣʫʭʦʚʫʚʘʪʠ ʪʨʘʬʽʢ ʥʘ ʥʘʷʚʥʽʩʪʴ ʘʜʨʝʩʦʚʘʥʠʭ ʾʤ 

ʢʘʜʨʽʚ. ʋ ʜʫʧʣʝʢʩʥʽʡ ʤʝʨʝʞʽ ʜʦʩʪʫʧʥʘ ʩʤʫʛʘ ʧʨʦʧʫʩʢʘʥʥʷ ʜʽʣʠʪʴʩʷ ʥʘ ʜʠʩʢʨʝʪʥʽ 

ʢʘʥʘʣʠ. ʋ ʘʣʴʪʝʨʥʘʪʠʚʥʦʤʫ ʚʘʨʽʘʥʪʽ ʬʽʟʠʯʥʦ ʨʦʟʜʽʣʝʥʽ ʧʨʦʚʽʜʥʠʢʠ ʤʦʞʫʪʴ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʥʘʜʣʠʰʢʦʚʦʛʦ ʢʘʥʘʣʫ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻ ʪʦʡ ʞʝ 

ʜʽʘʧʘʟʦʥ ʯʘʩʪʦʪ. ʋ ʪʠʧʦʚʽʡ ʜʫʧʣʝʢʩʥʽʡ ʣʦʢʘʣʴʥʽʡ ʤʝʨʝʞʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʪʝʭʥʦʣʦʛʽʷ ʢʦʤʫʪʘʮʽʾ.  

ʉʠʥʭʨʦʥʽʟʘʮʽʷ ʥʘʧʝʨʝʜ 

ʅʝʟʘʣʝʞʥʦ ʚʽʜ ʢʽʣʴʢʦʩʪʽ ʧʨʠʩʪʨʦʾʚ ʫ ʨʽʟʥʠʭ ʜʦʤʝʥʘʭ ʣʦʢʘʣʴʥʦʾ ʤʝʨʝʞʽ ʽ ʥʘʚʽʪʴ 

ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʦʛʦ ʨʝʞʠʤʫ ʧʝʨʝʜʘʯʽ (ʧʦʣʫʜʫʧʣʝʢʩʥʦʛʦ ʘʙʦ 

ʜʫʧʣʝʢʩʥʦʛʦ) ʧʦʚʠʥʥʽ ʽʩʥʫʚʘʪʠ ʚʠʟʥʘʯʝʥʽ ʤʝʭʘʥʽʟʤʠ ʢʝʨʫʚʘʥʥʷ ʜʦʩʪʫʧʦʤ ʧʨʠʩʪʨʦʾʚ 

ʜʦ ʩʝʨʝʜʦʚʠʱʘ ʧʝʨʝʜʘʯʽ ʚ ʣʶʙʠʡ ʜʘʥʠʡ ʤʦʤʝʥʪ ʯʘʩʫ. ʎʷ ʧʨʦʩʪʘ ʤʝʪʦʜʦʣʦʛʽʷ ʜʦʩʪʫʧʫ 

ʜʦ ʩʝʨʝʜʦʚʠʱʘ ʦʜʝʨʞʘʣʘ ʧʦʰʠʨʝʥʥʷ ʟ ʧʦʷʚʦʶ Ethernet II ʘʙʦ DIX Ethernet. ɹʽʣʴʰ 

ʩʪʨʦʛʦ ʚʦʥʘ ʚʠʟʥʘʯʠʣʘʩʷ ʚ ʩʧʝʮʠʬʽʢʘʮʽʾ Ethernet IEEE 802.3. ʉʧʝʮʠʬʽʢʘʮʽʷ IEEE 

802.3 ʦʧʠʩʫʻ ʘʨʭʽʪʝʢʪʫʨʫ ʣʦʢʘʣʴʥʦʾ ʤʝʨʝʞʽ, ʷʢʘ ʚʠʢʦʨʠʩʪʦʚʫʻ ʤʝʪʦʜʦʣʦʛʽʶ 

ʤʥʦʞʠʥʥʦʛʦ ʜʦʩʪʫʧʫ ʟ ʢʦʥʪʨʦʣʝʤ ʽ ʚʠʷʚʣʝʥʥʷʤ ʢʦʥʬʣʽʢʪʽʚ (Carrir Sense Multiple 

Access with Collision Detection - CSMA/CD). 

ɼʣʷ ʩʠʥʭʨʦʥʽʟʘʮʽʾ ʚʩʽʭ ʧʽʜʢʣʶʯʝʥʠʭ ʧʨʠʩʪʨʦʾʚ ʢʘʜʨʠ ʜʨʫʛʦʛʦ (ʢʘʥʘʣʴʥʦʛʦ) 

ʨʽʚʥʷ, ʱʦ ʧʦʰʠʨʶʶʪʴʩʷ ʧʦ ʚʩʽʡ ʤʝʨʝʞʽ, ʧʦʚʠʥʥʽ ʙʫʪʠ ʚʠʟʥʘʯʝʥʠʤ ʩʧʦʩʦʙʦʤ 

ʧʦʛʦʜʞʝʥʽ. ʆʜʥʘʢ ʥʘ ʧʨʘʢʪʠʮʽ ʜʦʚʞʠʥʘ ʮʠʭ ʢʘʜʨʽʚ ʤʘʻ ʧʝʨʝʤʽʥʥʠʡ ʨʦʟʤʽʨ. 

ʉʪʘʥʜʘʨʪ 802.3 CSMA/CD, ʫʥʠʢʘʻ ʢʦʥʬʣʽʢʪʽʚ ʰʣʷʭʦʤ ʚʠʟʥʘʯʝʥʥʷ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʽ ʤʽʥʽʤʘʣʴʥʦʛʦ ʨʦʟʤʽʨʫ ʢʘʜʨʘ (ʥʝ ʤʝʥʰʝ 64 ʽ ʥʝ ʙʽʣʴʰ 1524 ʦʢʪʝʪʽʚ, 

ʚʢʣʶʯʘʶʯʠ ʢʦʨʠʩʥʽ ʜʘʥʽ ʽ ʟʘʛʦʣʦʚʦʢ). 

ʅʘ ʞʘʣʴ, ʧʝʨʝʜʘʯʘ ʧʦ ʤʽʜʥʦʤʫ ʢʘʙʝʣʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʝ ʤʠʪʪʻʚʦ. ʑʦʙ ʫʥʠʢʥʫʪʠ 

ʢʦʬʣʽʢʪʽʚ ʫ ʩʪʘʥʜʘʨʪʽ DIX Ethernet ʙʫʚ ʚʠʟʥʘʯʝʥʠʡ ʯʘʩ ʧʦʜʚʽʡʥʦʛʦ ʧʨʦʙʽʛʫ ʨʽʚʥʠʡ 50 

ʤʽʢʨʦʩʝʢʫʥʜ, ʜʦʩʪʘʪʥʴʦʛʦ ʜʣʷ ʧʝʨʝʜʘʯʽ 500 ʙʽʪ ʽʟ ʰʚʠʜʢʽʩʪʶ 10 ʄʙʽʪ/ʩ. ʈʦʟʜʽʣʠʚʰʠ 

500 ʙʽʪ ʥʘ 8 (ʢʽʣʴʢʽʩʪʴ ʙʽʪʽʚ ʚ ʦʢʪʝʪʽ), ʦʜʝʨʞʫʻʤʦ 62.5. ʂʦʤʧʘʥʽʷ Xerox ʦʢʨʫʛʣʠʣʘ ʚ 

ʩʪʘʥʜʘʨʪ DIX Ethernet ʟʥʘʯʝʥʥʷ ʤʽʥʽʤʘʣʴʥʦʛʦ ʨʦʟʤʽʨʫ ʢʘʜʨʘ ʜʦ 64 ʦʢʪʝʪʽʚ (ʷʢʱʦ 

ʜʦʚʞʠʥʘ ʢʘʜʨʘ ʤʝʥʰʝ 64, ʪʦ ʚʦʥʘ ʜʦʧʦʚʥʶʻʪʴʩʷ ʥʫʣʷʤʠ). ʇʨʦʤʽʞʦʢ ʤʽʞ ʢʘʜʨʘʤʠ 

ʨʽʚʥʠʡ 96 ʙʽʪʘʤ. 

ʄʝʪʦʜ ʜʦʩʪʫʧʫ ʟ ʧʝʨʝʜʘʯʝʶ ʤʘʨʢʝʨʘ 

ʇʝʨʝʜʘʯʘ ʤʘʨʢʝʨʘ - ʮʝ ʭʘʨʘʢʪʝʨʥʘ ʦʟʥʘʢʘ ʣʦʢʘʣʴʥʠʭ ʤʝʨʝʞ ʢʽʣʴʮʝʚʦʾ ʪʦʧʦʣʦʛʽʾ. 

ʇʨʠʢʣʘʜʘʤʠ ʨʽʟʥʠʭ ʨʝʘʣʽʟʘʮʽʡ ʮʽʻʾ ʤʝʪʦʜʦʣʦʛʽʾ ʩʣʫʞʘʪʴ Token Ring ʽ FDDI. 

ʄʘʨʢʝʨ - ʮʝ ʩʧʝʮʽʘʣʴʥʠʡ ʢʘʜʨ, ʱʦ ʧʦʩʣʽʜʦʚʥʦ ʧʝʨʝʜʘʻʪʴʩʷ ʚʽʜ ʧʨʠʩʪʨʦʶ ʜʦ 

ʧʨʠʩʪʨʦʶ ʚ ʢʽʣʴʮʽ. ʄʘʨʢʝʨ ʤʦʞʝ ʮʠʨʢʫʣʶʚʘʪʠ ʪʽʣʴʢʠ ʫ ʚʽʣʴʥʦʤʫ ʢʽʣʴʮʽ. ʎʝʡ ʢʘʜʨ 

ʩʢʣʘʜʘʻʪʴʩʷ ʫʩʴʦʛʦ ʟ ʜʝʢʽʣʴʢʦʭ ʦʢʪʝʪʽʚ ʽ ʤʽʩʪʠʪʴ ʩʧʝʮʽʘʣʴʥʫ ʙʽʪʦʚʫ ʤʘʩʢʫ, ʷʢʫ ʤʦʞʥʘ 

ʧʝʨʝʪʚʦʨʠʪʠ ʚ ʦʙʤʝʞʫʚʘʣʴʥʫ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʧʦʯʘʪʢʫ ʢʘʜʨʘ (Start of Frame - SOF). 

ɹʝʟʧʦʩʝʨʝʜʥʴʦ ʟʘ ʧʦʣʝʤ SOF ʚʩʪʘʚʣʷʻʪʴʩʷ ʘʜʨʝʩ ʚʽʜʧʨʘʚʥʠʢʘ ʡ ʦʜʝʨʞʫʚʘʯʘ, 

ʟʘʟʥʘʯʝʥʦʛʦ ʧʨʠʩʪʨʦʻʤ, ʷʢʠʡ ʧʝʨʝʜʘʻ. 

ʄʘʨʢʝʨ ʨʦʟʧʽʟʥʘʻʪʴʩʷ ʚʩʽʤʘ ʧʨʠʩʪʨʦʷʤʠ ʷʢ ʜʦʟʚʽʣ ʥʘ ʜʦʩʪʫʧ ʜʦ ʩʝʨʝʜʦʚʠʱʘ 

ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ. ʗʢʱʦ ʤʘʨʢʝʨ ʧʝʨʝʜʘʻʪʴʩʷ ʩʪʘʥʮʽʾ, ʷʢʘ ʥʝ ʧʝʨʝʜʘʻ ʽʥʬʦʨʤʘʮʽʶ, ʚʦʥʦ 
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ʤʘʻ ʧʨʘʚʦ ʟʘʪʨʠʤʫʚʘʪʠ ʡʦʛʦ ʧʨʦʪʷʛʦʤ 10 ʤʽʣʽʩʝʢʫʥʜ ʘʙʦ ʜʦʚʰʝ, ʷʢʱʦ ʟʥʘʯʝʥʥʷ ʧʦ 

ʫʤʦʚʯʘʥʥʶ ʟʤʽʥʝʥʦ. ʎʝ ʜʦʟʚʦʣʷʻ ʧʨʠʩʪʨʦʶ ʟʘʚʝʨʰʠʪʠ ʬʦʨʤʫʚʘʥʥʷ ʢʘʜʨʘ ʟ ʜʘʥʠʭ, 

ʦʪʨʠʤʘʥʠʭ ʚʽʜ ʧʨʦʪʦʢʦʣʽʚ ʚʝʨʭʥʽʭ ʨʽʚʥʽʚ. ʑʦʙ ʧʦʤʽʩʪʠʪʠ ʢʘʜʨ ʜʘʥʠʭ ʫ ʤʝʨʝʞʫ, 

ʧʨʠʩʪʨʽʡ ʧʦʚʠʥʝʥ ʤʘʪʠ ʤʘʨʢʝʨ. ʗʢʱʦ ʧʨʠʩʪʨʽʡ ʥʝ ʤʘʻ ʤʘʨʢʝʨ, ʚʽʥ ʧʦʚʠʥʝʥ ʧʦʯʝʢʘʪʠ 

ʡʦʛʦ ʚʽʜ ʩʫʩʽʜʥʴʦʾ ʩʪʘʥʮʽʾ. 

ʗʢʱʦ ʧʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʮʴʦʛʦ ʯʘʩʫ ʚ ʧʨʠʩʪʨʦʾ ʥʝ ʟ'ʷʚʠʣʘʩʷ ʥʝʦʙʭʽʜʥʽʩʪʴ ʫ 

ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ, ʚʽʥ ʟʚʽʣʴʥʷʻ ʤʝʨʢʝʨ ʽ ʧʝʨʝʜʘʻ ʡʦʛʦ ʥʘʩʪʫʧʥʦʤʫ ʧʨʠʩʪʨʦʶ ʚ ʢʽʣʴʮʽ. 

ʊʽʣʴʢʠ ʧʨʠʩʪʨʽʡ, ʱʦ ʧʨʦʚʦʜʠʚ ʧʝʨʝʜʘʯʫ ʢʘʜʨʘ ʜʘʥʠʭ, ʤʘʻ ʧʨʘʚʦ ʧʝʨʝʪʚʦʨʠʪʠ 

ʦʙʤʝʞʥʠʢ SOF ʦʙʝʨʥʝʥʦ ʚ ʤʘʨʢʝʨ. ʆʙʽʡʰʦʚʰʠ ʚʩʝ ʢʽʣʴʮʝ ʤʘʨʢʝʨ ʧʦʚʝʨʪʘʻʪʴʩʷ ʜʦ 

ʩʚʦʛʦ ʚʽʜʧʨʘʚʥʠʢʘ. ɿʚʠʯʘʡʥʦ ʮʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʽʩʣʷ ʪʦʛʦ, ʷʢ ʧʝʨʝʜʙʘʯʫʚʘʥʠʡ 

ʦʜʝʨʞʫʚʘʯ (ʦʜʝʨʞʫʚʘʯʽ) ʩʢʦʧʽʶʚʘʚ ʩʦʙʽ ʜʘʥʽ ʢʘʜʨʘ ʽ ʟʤʽʥʠʚ ʚʽʜʧʦʚʽʜʥʠʤ ʯʠʥʦʤ 

ʙʽʪʦʚʫ ʤʘʩʢʫ, ʧʦʚʽʜʦʤʠʚ ʮʠʤ ʧʨʦ ʫʩʧʽʰʥʠʡ ʧʨʠʡʦʤ. ʊʘʢʠʡ ʟʤʽʥʝʥʠʡ ʢʘʜʨ ʜʘʥʠʭ 

ʧʨʦʜʦʚʞʫʻ ʦʙʭʽʜ ʢʽʣʴʮʷ ʜʦʪʠ, ʧʦʢʠ ʥʝ ʧʦʚʝʨʥʝʪʴʩʷ ʜʦ ʩʚʦʛʦ ʚʽʜʧʨʘʚʥʠʢʘ. ɺʽʜʧʨʘʚʥʠʢ 

ʧʝʨʝʢʦʥʫʻʪʴʩʷ ʚ ʫʩʧʽʰʥʽʡ ʜʦʩʪʘʚʮʽ ʢʘʜʨʘ, ʧʽʩʣʷ ʯʦʛʦ ʘʙʦ ʫʪʨʠʤʫʻ ʡʦʛʦ ʧʨʦʪʷʛʦʤ 

ʜʦʟʚʦʣʝʥʦʛʦ ʯʘʩʫ ʽ ʧʝʨʝʜʘʻ ʧʦʚʥʦʚʘʞʝʥʥʷ ʜʦʩʪʫʧʫ ʜʦ ʩʝʨʝʜʦʚʠʱʘ ʧʝʨʝʜʘʯʽ ʽʥʰʦʤʫ 

ʧʨʠʩʪʨʦʶ, ʘʙʦ ʚʠʢʦʨʠʩʪʦʚʫʻ ʡʦʛʦ ʜʣʷ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʥʘʩʪʫʧʥʠʭ ʜʘʥʠʭ. 

ʄʦʞʥʘ ʨʦʟʨʘʭʫʚʘʪʴ ʤʘʢʩʠʤʘʣʴʥʠʡ ʯʘʩ, ʥʘ ʧʨʦʪʷʟʽ ʷʢʦʛʦ ʧʨʠʩʪʨʽʡ ʟʤʦʞʝ 

ʚʽʜʥʦʚʠʪʠ ʧʝʨʝʜʘʯʫ ʢʘʜʨʽʚ. ɼʣʷ ʮʴʦʛʦ ʚʘʨʪʦ ʧʦʤʥʦʞʠʪʠ ʤʘʢʩʠʤʘʣʴʥʠʡ ʽʥʪʝʨʚʘʣ 

ʯʘʩʫ, ʧʨʦʪʷʛʦʤ ʷʢʦʛʦ ʙʫʜʴ-ʷʢʠʡ ʚʫʟʦʣ ʤʦʞʝ ʫʪʨʠʤʫʚʘʪʠ ʤʘʨʢʝʨ, ʥʘ ʢʽʣʴʢʽʩʪʴ 

ʧʽʜʢʣʶʯʝʥʠʭ ʜʦ ʢʽʣʴʮʷ ʧʨʠʩʪʨʦʾʚ. ɼʦ ʮʴʦʛʦ ʟʥʘʯʝʥʥʷ ʚʘʨʪʦ ʜʦʜʘʪʠ ʯʘʩ, ʥʝʦʙʭʽʜʥʠʡ 

ʤʘʨʢʝʨʫ ʜʣʷ ʦʙʭʦʜʫ ʢʽʣʴʮʷ. ʍʦʯʘ ʦʪʨʠʤʘʥʝ ʟʥʘʯʝʥʥʷ ʥʝ ʚʢʣʶʯʘʻ ʯʘʩ ʦʧʝʨʘʮʽʡ 

ʚʚʝʜʝʥʥʷ/ʚʠʚʝʜʝʥʥʷ, ʯʘʩ ʦʧʨʘʮʶʚʘʥʥʷ, ʯʘʩ ʧʝʨʝʤʽʱʝʥʥʷ ʛʦʣʽʚʦʢ ʜʠʩʢʦʚʠʭ 

ʥʘʛʨʦʤʘʜʞʫʚʘʯʽʚ ʽ ʽʥʰʠʭ ʟʘʪʨʠʤʦʢ, ʚʦʥʦ ʷʚʣʷʻ ʩʦʙʦʶ ʧʨʠʡʥʷʪʥʫ ʦʮʽʥʢʫ ʯʘʩʫ 

ʤʘʢʩʠʤʘʣʴʥʦʾ ʟʘʪʨʠʤʢʠ ʤʝʨʝʞʽ. 

ʎʝ ʩʫʤʘʨʥʠʡ ʯʘʩ ʟʤʽʥʶʻʪʴʩʷ ʧʨʠ ʜʦʜʘʚʘʥʥʽ ʘʙʦ ʚʠʜʘʣʝʥʥʽ ʚʫʟʣʽʚ ʽʟ ʢʽʣʴʮʷ. 

ʆʪʞʝ, ʤʝʨʝʞʽ ʟ ʧʝʨʝʜʘʯʝʶ ʤʘʨʢʝʨʘ ʽʜʝʘʣʴʥʦ ʧʽʜʭʦʜʷʪʴ ʜʣʷ ʜʦʜʘʪʢʽʚ, ʱʦ ʚʠʤʘʛʘʶʪʴ 

ʧʝʨʝʜʙʘʯʝʥʦʾ ʟʘʪʨʠʤʢʠ. 

ʄʝʪʦʜ ʜʦʩʪʫʧʫ ʟ ʧʝʨʝʜʘʯʝʶ ʚ ʤʝʨʝʞʘʭ FDDI 

ʋ ʤʝʨʝʞʘʭ FDDI ʠʩʧʦʟʴʟʫʝʪʩʷ ʜʝʢʽʣʴʢʘ ʽʥʰʘ ʩʭʝʤʘ ʧʝʨʝʜʘʯʽ ʤʘʨʢʝʨʘ ʚ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʦʧʠʩʘʥʦʾ ʚ ʧʦʧʝʨʝʜʥʴʦʤʫ ʨʦʟʜʽʣʽ. ʎʝ ʨʦʟʭʦʜʞʝʥʥʷ ʣʝʜʴ ʧʦʤʽʪʥʝ, ʘʣʝ 

ʚʘʞʣʠʚʝ. ɿʘʤʽʩʪʴ ʪʦʛʦ, ʱʦʙ ʟʤʫʰʫʚʘʪʠ ʚʩʽ ʩʪʘʥʮʽʾ ʦʯʽʢʫʚʘʪʠ, ʧʦʢʠ ʚʽʜʧʨʘʚʥʠʢ 

ʦʜʝʨʞʠʪʴ ʧʽʜʪʚʝʨʞʝʥʥʷ ʜʦʩʪʘʚʢʠ, ʪʝʭʥʦʣʦʛʽʷ FDDI ʚʠʢʦʨʠʩʪʦʚʫʻ ʤʝʭʘʥʽʟʤ 

ʰʚʠʜʢʦʛʦ ʟʚʽʣʴʥʝʥʥʷ, ʱʦ ʜʦʟʚʦʣʷʻ ʽʥʰʠʤ ʧʨʠʩʪʨʦʷʤ ʧʦʯʘʪʠ ʧʝʨʝʜʘʯʫ ʱʝ ʧʽʜ ʯʘʩ 

ʧʝʨʝʜʘʯʽ ʧʦʧʝʨʝʜʥʴʦʛʦ ʢʘʜʨʘ. ʄʝʭʘʥʽʟʤ ʰʚʠʜʢʦʛʦ ʟʚʽʣʴʥʝʥʥʷ ʚ ʜʽʡʩʥʦʩʪʽ ʜʦʩʠʪʴ 

ʧʨʦʩʪʠʡ. ɹʝʟʧʦʩʝʨʝʜʥʴʦ ʧʽʩʣʷ ʧʝʨʝʜʘʯʽ ʢʘʜʨʫ (ʷʢʠʡ ʤʽʩʪʠʪʴ ʤʘʨʢʝʨ, ʤʦʜʠʬʽʢʦʚʘʥʠʡ 

ʫ SOF) ʧʨʠʩʪʨʽʡ, ʱʦ ʧʝʨʝʜʘʻ, ʧʝʨʝʜʘʻ ʥʘʩʪʫʧʥʠʡ ʤʘʨʢʝʨ. ʊʘʢʠʤ ʯʠʥʦʤ, ʟ ʯʦʛʦ 

ʚʠʧʣʠʚʘʻ, ʱʦ ʚ ʢʽʣʴʮʽ ʩʪʘʥʮʽʷ ʜʣʷ ʩʚʦʻʾ ʧʝʨʝʜʘʯʽ ʥʝ ʧʦʚʠʥʥʘ ʯʝʢʘʪʠ, ʧʦʢʠ 

ʚʽʜʧʨʘʚʣʝʥʠʡ ʧʦʧʝʨʝʜʥʴʦʶ ʩʪʘʥʮʽʻʶ ʢʘʜʨ ʜʘʥʠʭ ʦʙʽʡʜʝ ʚʩʝ ʢʽʣʴʮʝ. ʋ ʤʝʨʝʞʽ FDDI 

ʤʦʞʣʠʚʽʩʪʴ ʜʦʩʪʫʧʫ ʜʦ ʩʝʨʝʜʦʚʠʱʘ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ ʜʘʻʪʴʩʷ ʧʨʠʩʪʨʦʷʤ ʥʘʙʘʛʘʪʦ 

ʰʚʠʜʰʝ. 

ʇʝʨʝʚʘʛʠ ʰʚʠʜʢʦʛʦ ʟʚʽʣʴʥʝʥʥʷ ʢʦʥʪʨʦʣʶ ʥʘʜ ʧʝʨʝʜʘʯʝʶ ʦʯʝʚʠʜʥʽ. ʅʘʩʪʫʧʥʠʡ 

ʚ ʢʽʣʴʮʽ ʧʨʠʩʪʨʽʡ ʥʘʙʘʛʘʪʦ ʰʚʠʜʰʝ ʦʜʝʨʞʠʪʴ ʤʦʞʣʠʚʽʩʪʴ ʧʝʨʝʜʘʪʠ ʩʚʦʾ ʜʘʥʽ. ʎʝʡ 

ʧʨʠʩʪʨʽʡ ʤʦʞʝ ʦʜʝʨʞʘʪʠ ʟ ʢʽʣʴʮʷ ʥʦʚʠʡ ʤʘʨʢʝʨ ʽ ʧʝʨʝʪʚʦʨʠʪʠ ʡʦʛʦ ʚ ʦʙʤʝʞʥʠʢ SOF 

ʱʝ ʜʦ ʪʦʛʦ, ʷʢ ʧʝʨʰʠʡ ʢʘʜʨ ʜʘʥʠʭ ʙʫʜʝ ʧʨʠʡʥʷʪʠʡ ʧʝʨʝʜʙʘʯʫʚʘʥʠʤ ʦʜʝʨʞʫʚʘʯʝʤ. 

ɼʨʫʛʘ ʧʝʨʝʚʘʛʘ ʮʽʻʾ ʩʭʝʤʠ ʧʦʣʷʛʘʻ ʚ ʟʥʘʯʥʦʤʫ ʧʽʜʚʠʱʝʥʥʽ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʤʝʨʝʞʽ. ʆʪʞʝ, ʨʝʘʣʴʥʘ ʧʨʦʧʫʩʢʥʘ ʩʧʨʦʤʦʞʥʽʩʪʴ ʤʝʨʝʞʽ ʟ ʤʝʭʘʥʽʟʤʦʤ ʰʚʠʜʢʦʛʦ 

ʟʚʽʣʴʥʝʥʥʷ ʤʦʞʝ ʜʦʩʷʛʪʠ ʪʝʦʨʝʪʠʯʥʦʾ ʤʘʢʩʠʤʘʣʴʥʦʾ ʧʨʦʧʫʩʢʥʦʾ ʩʧʨʦʤʦʞʥʦʩʪʽ. 
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ɼʦʩʪʫʧ ʜʦ ʩʝʨʝʜʦʚʠʱʘ ʧʦ ʧʨʽʦʨʠʪʝʪʫ 

ɼʦʩʪʫʧ ʜʦ ʩʝʨʝʜʦʚʠʱʘ ʧʦ ʧʨʽʦʨʠʪʝʪʽ (Demend-Priority Access Method-DPAM) 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʩʧʝʮʠʬʽʢʘʮʽʾ VG-AnyLAN IEEE 802.12, ʱʦ ʚʦʣʦʜʽʻ ʧʨʦʧʫʩʢʥʦʶ 

ʩʧʨʦʤʦʞʥʽʩʪʶ 100 ʄʙʽʪ/ʩ. DPAM ʧʨʠʧʫʩʢʘʻ ʢʘʨʫʩʝʣʴʥʠʡ ʤʝʪʦʜ ʜʦʟʚʦʣʫ ʢʦʥʬʣʽʢʪʽʚ, 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʷʢʠʭ ʮʝʥʪʨʘʣʴʥʠʡ ʧʦʚʪʦʨʶʚʘʯ (ʢʦʥʮʝʥʪʨʘʪʦʨ) ʨʝʛʫʣʷʨʥʦ ʦʧʠʪʫʻ 

ʧʽʜʢʣʶʯʝʥʽ ʜʦ ʥʴʦʛʦ ʧʦʨʪʠ. ʎʝʡ ʦʧʠʪ ʚʠʢʦʥʫʻʪʴʩʷ ʫ ʚʠʟʥʘʯʝʥʦʤʫ ʧʦʨʷʜʢʫ ʟ ʤʝʪʦʶ 

ʚʠʷʚʣʝʥʥʷ ʧʦʨʪʽʚ, ʷʢʽ ʤʽʩʪʷʪʴ ʟʘʧʠʪʠ ʥʘ ʧʝʨʝʜʘʯʫ. ʇʽʩʣʷ ʚʠʷʚʣʝʥʥʷ ʪʘʢʦʛʦ ʟʘʧʠʪʫ 

ʧʦʚʪʦʨʶʚʘʯ ʚʠʟʥʘʯʘʻ ʡʦʛʦ ʧʨʽʦʨʠʪʝʪ (ʚʠʩʦʢʠʡ ʘʙʦ ʥʦʨʤʘʣʴʥʠʡ). ʎʽ ʧʨʽʦʨʠʪʝʪʠ 

ʜʦʟʚʦʣʷʶʪʴ ʦʙʩʣʫʛʦʚʫʚʘʪʠ ʚʯʘʩʥʦ ʢʨʠʪʠʯʥʽ ʟʘʧʠʪʠ ʧʝʨʝʜ ʟʚʠʯʘʡʥʠʤʠ ʟʘʧʠʪʘʤʠ ʥʘ 

ʜʦʩʪʫʧ ʜʦ ʩʤʫʛʠ ʧʨʦʧʫʩʢʘʥʥʷ. ʇʦʨʪʠ, ʷʢʽ ʥʝ ʧʝʨʝʜʘʶʪʴ ʜʘʥʽ, ʘʚʪʦʤʘʪʠʯʥʦ ʛʝʥʝʨʫʶʪʴ 

ʩʠʛʥʘʣ ʯʝʢʘʥʥʷ. ʎʝ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʧʨʠʩʪʨʦʾʚ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʨʝʞʠʤʽ ʯʝʢʘʥʥʷ, ʘʙʦ 

ʧʦ ʷʢʠʤʦʩʴ ʧʨʠʯʠʥʘʭ ʚʽʜʢʣʘʣʠ ʟʘʧʠʪʠ ʥʘ ʧʝʨʝʜʘʯʫ. 

ʊʝʭʥʦʣʦʛʽʷ Ethernet 

Ethernet - ʮʝ ʽʤ'ʷ, ʜʘʥʦ ʧʦʧʫʣʷʨʥʽʡ ʪʝʭʥʦʣʦʛʽʾ ʣʦʢʘʣʴʥʦʾ ʤʝʨʝʞʽ ʟ ʢʦʤʫʪʘʮʽʻʶ 

ʧʘʢʝʪʽʚ, ʨʦʟʨʦʙʣʝʥʦʶ ʬʽʨʤʦʶ Xerox PARC ʥʘ ʧʦʯʘʪʢʫ 1970 ʨʦʢʫ. ɺʝʨʩʽʷ, ʷʢʘ 

ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʪʫʪ, ʙʫʣʘ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʘ Xerox Corporation, Intel Corporation ʽ Digital 

Equipment Corporation ʫ 1978 ʨʦʮʽ.  

ʂʣʘʩʠʯʥʝ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʪʝʭʥʦʣʦʛʽʾ Ethernet ʥʘ ʢʦʘʢʩʽʘʣʴʥʦʤʫ ʢʘʙʝʣʽ. ʋ ʪʘʢʽʡ 

ʤʝʨʝʞʽ ʚʩʽ ʢʦʤʧ'ʶʪʝʨʠ ʨʦʟʜʽʣʷʶʪʴ ʫ ʯʘʩʽ ʻʜʠʥʠʡ ʢʘʥʘʣ ʟʚ'ʷʟʢʫ, ʫʪʚʦʨʝʥʠʡ ʩʝʛʤʝʥʪʦʤ 

ʢʦʘʢʩʽʘʣʴʥʦʛʦ ʢʘʙʝʣʷ. 

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʨʽʚʥʷ ʩʠʛʥʘʣʫ ʜʦʚʞʠʥʘ ʩʝʛʤʝʥʪʘ ʢʦʘʢʩʽʘʣʴʥʦʛʦ 

ʢʘʙʝʣʷ ʧʦʚʠʥʥʘ ʙʫʪʠ ʢʨʘʪʥʘ ʜʦʚʞʠʥʽ ʭʚʠʣʽ ʧʝʨʝʜʘʥʦʛʦ ʩʠʛʥʘʣʫ. ɼʣʷ ʤʦʞʣʠʚʦʛʦ 

ʚʠʟʥʘʯʝʥʥʷ ʤʽʩʮʴ ʧʽʜʢʣʶʯʝʥʥʷ ʨʦʙʦʯʠʭ ʩʪʘʥʮʽʡ ʢʦʘʢʩʽʘʣʴʥʠʡ ʢʘʙʝʣʴ ʤʘʨʢʫʻʪʴʩʷ ʧʦ 

ʚʩʽʻʾ ʜʦʚʞʠʥʽ ʯʝʨʝʟ ʚʠʟʥʘʯʝʥʽ ʧʨʦʤʽʞʢʠ.  

Ethernet'ʳ ʤʦʞʫʪʴ ʙʫʪʠ ʜʦʧʦʚʥʝʥʽ ʧʨʠʩʪʨʦʷʤʠ, ʷʢʽ ʥʘʟʠʚʘʶʪʴʩʷ 

ʧʦʚʪʦʨʶʚʘʯʘʤʠ, ʷʢʽ ʧʝʨʝʜʘʶʪʴ ʝʣʝʢʪʨʠʯʥʽ ʩʠʛʥʘʣʠ ʚʽʜ ʦʜʥʦʛʦ ʢʘʙʝʣʷ ʜʦ ʽʥʰʦʛʦ. 

 

 
 

ʈʠʩʫʥʦʢ 6. ʇʦʚʪʦʨʶʚʘʯ, ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʟ'ʻʜʥʘʥʥʷ ʢʘʙʝʣʽʚ 

Ethernetʘ 

ʈʦʙʦʪʘ ʫʩʽʭ ʚʫʟʣʽʚ ʤʝʨʝʞʽ Ethernet ʫ ʨʝʞʠʤʽ ʚʝʣʠʢʦʾ ʨʦʟʧʦʜʽʣʝʥʦʾ ʝʣʝʢʪʨʦʥʥʦʾ 

ʩʭʝʤʠ ʟ ʟʘʛʘʣʴʥʠʤ ʪʘʢʪʦʚʠʤ ʛʝʥʝʨʘʪʦʨʦʤ ʧʨʠʚʦʜʠʪʴ ʜʦ ʜʝʢʽʣʴʢʦʭ ʦʙʤʝʞʝʥʴ, ʱʦ 

ʥʘʢʣʘʜʘʻʶʪʴʩʷ ʥʘ ʤʝʨʝʞʫ. ʆʩʥʦʚʥʠʤʠ ʦʙʤʝʞʝʥʥʷʤʠ ʻ:  
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 ʄʘʢʩʠʤʘʣʴʥʦ ʧʨʠʧʫʩʪʠʤʘ ʜʦʚʞʠʥʘ ʩʝʛʤʝʥʪʘ. ɺʦʥʘ ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʠʧʫ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʦʛʦ ʢʘʙʝʣʷ: ʜʣʷ ʢʨʫʯʝʥʦʾ ʧʘʨʠ ʮʝ 100 ʤ, ʜʣʷ ʪʦʥʢʦʛʦ ʢʦʘʢʩʽʘʣʘ - 185 

ʤ, ʜʣʷ ʪʦʚʩʪʦʛʦ ʢʦʘʢʩʽʘʣʘ - 500 ʤ, ʘ ʜʣʷ ʦʧʪʦʚʦʣʦʢʥʘ - 2000 ʤ. ɼʣʷ ʥʘʡʙʽʣʴʰ ʜʝʰʝʚʠʭ 

ʽ ʧʦʰʠʨʝʥʠʭ ʪʠʧʽʚ ʢʘʙʝʣʷ - ʚʠʪʦʾ ʧʘʨʠ ʽ ʪʦʥʢʦʛʦ ʢʦʘʢʩʽʘʣʘ - ʮʝ ʦʙʤʝʞʝʥʥʷ ʯʘʩʪʦ ʩʪʘʻ 

ʜʫʞʝ ʥʝʙʘʞʘʥʠʤ. ʊʝʭʥʦʣʦʛʽʷ Ethernet ʧʨʦʧʦʥʫʻ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʧʦʜʦʣʘʥʥʷ 

ʮʴʦʛʦ ʦʙʤʝʞʝʥʥʷ ʧʦʚʪʦʨʶʚʘʯʽ ʽ ʢʦʥʮʝʥʪʨʘʪʦʨʠ, ʷʢʽ ʚʠʢʦʥʫʶʪʴ ʬʫʥʢʮʽʾ ʧʦʩʠʣʝʥʥʷ 

ʩʠʛʥʘʣʫ, ʧʦʣʽʧʰʝʥʥʷ ʬʦʨʤʠ ʬʨʦʥʪʽʚ ʽʤʧʫʣʴʩʽʚ ʽ ʚʠʧʨʘʚʣʝʥʥʷ ʧʦʭʠʙʦʢ ʩʠʥʭʨʦʥʽʟʘʮʽʾ. 

ʆʜʥʘʢ ʤʦʞʣʠʚʦʩʪʽ ʮʠʭ ʧʨʠʩʪʨʦʾʚ ʧʦ ʟʙʽʣʴʰʝʥʥʶ ʤʘʢʩʠʤʘʣʴʥʦ ʧʨʠʧʫʩʪʠʤʦʾ ʚʽʜʩʪʘʥʽ 

ʤʽʞ ʜʚʦʤʘ ʙʫʜʴ-ʷʢʠʤʠ ʚʫʟʣʘʤʠ ʤʝʨʝʞʽ (ʷʢʠʡ ʥʘʟʠʚʘʻʪʴʩʷ ʜʽʘʤʝʪʨʦʤ ʤʝʨʝʞʽ) ʥʝ ʜʫʞʝ 

ʚʝʣʠʢʝ - ʯʠʩʣʦ ʧʦʚʪʦʨʶʚʘʯʽʚ ʤʽʞ ʚʫʟʣʘʤʠ ʥʝ ʤʦʞʝ ʧʝʨʝʚʠʱʫʚʘʪʠ 4-ʭ (ʧʨʘʚʠʣʦ 

ʯʦʪʠʨʴʦʭ ʭʘʙʽʚ). ɼʣʷ ʢʨʫʯʝʥʦʾ ʧʘʨʠ ʮʝ ʟʙʽʣʴʰʝʥʥʷ ʤʦʞʣʠʚʝ ʜʦ 500 ʤ (ʤʘʣ. 2). ʂʨʽʤ 

ʪʦʛʦ, ʽʩʥʫʻ ʟʘʛʘʣʴʥʝ ʦʙʤʝʞʝʥʥʷ ʥʘ ʜʽʘʤʝʪʨ ʤʝʨʝʞʽ Ethernet - ʥʝ ʙʽʣʴʰ 2500 ʤ ʜʣʷ 

ʙʫʜʴ-ʷʢʠʭ ʪʠʧʽʚ ʢʘʙʝʣʷ ʽ ʙʫʜʴ-ʷʢʦʾ ʢʽʣʴʢʦʩʪʽ ʚʩʪʘʥʦʚʣʝʥʠʭ ʢʦʥʮʝʥʪʨʘʪʦʨʽʚ. ʎʴʦʛʦ 

ʦʙʤʝʞʝʥʥʷ ʧʦʪʨʽʙʥʦ ʜʦʪʨʠʤʫʚʘʪʠʩʷ ʜʣʷ ʯʽʪʢʦʛʦ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʢʦʣʽʟʽʡ ʫʩʽʤʘ ʚʫʟʣʘʤʠ 

ʤʝʨʝʞʽ, ʷʢ ʙʠ ʜʘʣʝʢʦ (ʫ ʟʘʜʘʥʠʭ ʤʝʞʘʭ) ʚʦʥʠ ʦʜʠʥ ʚʽʜ ʦʜʥʦʛʦ ʥʝ ʟʥʘʭʦʜʠʣʠʩʷ, 

ʽʥʘʢʰʝ ʢʘʜʨ ʤʦʞʝ ʙʫʪʠ ʧʝʨʝʜʘʥʠʡ ʽʟ ʧʝʨʝʢʨʫʯʫʚʘʥʥʷʤʠ. 

 ʄʘʢʩʠʤʘʣʴʥʝ ʯʠʩʣʦ ʚʫʟʣʽʚ ʫ ʤʝʨʝʞʽ. ʉʪʘʥʜʘʨʪʠ Ethernet ʦʙʤʝʞʫʶʪʴ 

ʯʠʩʣʦ ʚʫʟʣʽʚ ʫ ʤʝʨʝʞʽ ʛʨʘʥʠʯʥʠʤ ʟʥʘʯʝʥʥʷʤ ʫ 1024 ʢʦʤʧ'ʶʪʽʚ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʪʠʧʫ 

ʢʘʙʝʣʷ ʽ ʢʽʣʴʢʦʩʪʽ ʩʝʛʤʝʥʪʽʚ, ʘ ʢʦʞʥʘ ʩʧʝʮʠʬʽʢʘʮʽʷ ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʪʠʧʫ ʢʘʙʝʣʴʥʦʾ 

ʩʠʩʪʝʤʠ ʚʩʪʘʥʦʚʣʶʻ ʱʝ ʽ ʩʚʦʻ, ʙʽʣʴʰ ʞʦʨʩʪʢʝ ʦʙʤʝʞʝʥʥʷ. ʊʘʢ, ʜʦ ʩʝʛʤʝʥʪʘ ʢʘʙʝʣʷ 

ʥʘ ʪʦʥʢʦʤʫ ʢʦʘʢʩʽʘʣʽ ʥʝ ʤʦʞʥʘ ʧʽʜʢʣʶʯʠʪʠ ʙʽʣʴʰ 30 ʚʫʟʣʽʚ, ʘ ʜʣʷ ʪʦʚʩʪʦʛʦ ʢʦʘʢʩʽʘʣʘ 

ʮʝ ʯʠʩʣʦ ʟʙʽʣʴʰʫʻʪʴʩʷ ʜʦ 100 ʚʫʟʣʽʚ. ʋ ʤʝʨʝʞʘʭ Ethernet ʥʘ ʢʨʫʯʝʥʽʡ ʧʘʨʽ ʡ 

ʦʧʪʦʚʦʣʦʢʥʽ ʢʦʞʥʠʡ ʚʽʜʨʽʟʦʢ ʢʘʙʝʣʷ ʟ'ʻʜʥʫʻ ʫʩʴʦʛʦ ʜʚʘ ʚʫʟʣʠ, ʘʣʝ ʪʦʤʫ ʱʦ ʢʽʣʴʢʽʩʪʴ 

ʪʘʢʠʭ ʚʽʜʨʽʟʢʽʚ ʩʧʝʮʠʬʽʢʘʮʽʷ ʥʝ ʦʙʤʦʚʣʷʻ, ʪʫʪ ʜʽʻ ʟʘʛʘʣʴʥʝ ʦʙʤʝʞʝʥʥʷ ʚ 1024 ʚʫʟʣʘ. 

 
 

ʈʠʩʫʥʦʢ 7. ʄʘʢʩʠʤʘʣʴʥʠʡ ʜʽʘʤʝʪʨ ʤʝʨʝʞʽ Ethernet ʥʘ ʢʨʫʯʝʥʽʡ ʧʘʨʽ 

ɯʩʥʫʶʪʴ ʪʘʢʦʞ ʽ ʽʥʰʽ ʧʨʠʯʠʥʠ, ʢʨʽʤ ʟʘʟʥʘʯʝʥʠʭ ʫ ʩʪʘʥʜʘʨʪʘʭ ʦʙʤʝʞʝʥʴ, ʧʦ 

ʢʦʪʨʠʤ ʯʠʩʣʦ ʚʫʟʣʽʚ ʫ ʤʝʨʝʞʽ Ethernet ʟʚʠʯʘʡʥʦ ʥʝ ʧʝʨʝʚʝʨʰʫʻ ʜʝʢʽʣʴʢʦʭ ʜʝʩʷʪʢʽʚ. 

ʎʽ ʧʨʠʯʠʥʠ ʣʝʞʘʪʴ ʫ ʩʘʤʦʤʫ ʧʨʠʥʮʠʧʽ ʧʦʜʽʣʫ ʚ ʯʘʩʽ ʦʜʥʦʛʦ ʢʘʥʘʣʫ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ 

ʤʽʞ ʫʩʽʤʘ ʚʫʟʣʘʤʠ ʤʝʨʝʞʽ. ʇʨʠ ʧʽʜʢʣʶʯʝʥʥʽ ʜʦ ʪʘʢʦʛʦ ʢʘʥʘʣʫ ʢʦʞʥʠʡ ʚʫʟʦʣ 

ʢʦʨʠʩʪʫʻʪʴʩʷ ʡʦʛʦ ʧʨʦʧʫʩʢʥʦʶ ʩʧʨʦʤʦʞʥʽʩʪʶ - 10 ʄʙ/ʩ - ʧʨʦʪʷʛʦʤ ʪʽʣʴʢʠ ʜʝʷʢʦʾ 

ʯʘʩʪʢʠ ʟʘʛʘʣʴʥʦʛʦ ʯʘʩʫ ʨʦʙʦʪʠ ʤʝʨʝʞʽ. ɺʽʜʧʦʚʽʜʥʦ, ʥʘ ʚʫʟʦʣ ʜʦʚʦʜʠʪʴʩʷ ʮʷ ʞ ʯʘʩʪʢʘ 

ʧʨʦʧʫʩʢʥʦʾ ʩʧʨʦʤʦʞʥʦʩʪʽ ʢʘʥʘʣʫ. ʅʘʚʽʪʴ ʷʢʱʦ ʩʧʨʦʱʝʥʦ ʚʚʘʞʘʪʠ, ʱʦ ʫʩʽ ʚʫʟʣʠ 

ʦʜʝʨʞʫʶʪʴ ʨʽʚʥʽ ʯʘʩʪʢʠ ʯʘʩʫ ʨʦʙʦʪʠ ʢʘʥʘʣʫ ʽ ʥʝʧʨʦʜʫʢʪʠʚʥʽ ʚʪʨʘʪʠ ʯʘʩʫ ʚʽʜʩʫʪʥʽ, ʪʦ 

ʧʨʠ ʥʘʷʚʥʦʩʪʽ ʚ ʤʝʨʝʞʽ N ʚʫʟʣʽʚ ʥʘ ʦʜʠʥ ʚʫʟʦʣ ʜʦʚʦʜʠʪʴʩʷ ʪʽʣʴʢʠ 10/N ʄʙ/ʩ 

ʧʨʦʧʫʩʢʥʦʾ ʩʧʨʦʤʦʞʥʦʩʪʽ. ʆʯʝʚʠʜʥʦ, ʱʦ ʧʨʠ ʚʝʣʠʢʠʭ ʟʥʘʯʝʥʥʷʭ N ʧʨʦʧʫʩʢʥʘ 
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ʩʧʨʦʤʦʞʥʽʩʪʴ, ʱʦ ʚʠʜʽʣʷʻʪʴʩʷ ʢʦʞʥʦʤʫ ʚʫʟʣʫ, ʚʠʷʚʣʷʻʪʴʩʷ ʥʘʩʪʽʣʴʢʠ ʤʘʣʠʤ 

ʨʦʟʤʽʨʦʤ, ʱʦ ʥʦʨʤʘʣʴʥʘ ʨʦʙʦʪʘ ʜʦʜʘʪʢʽʚ ʽ ʢʦʨʠʩʪʫʚʘʯʽʚ ʩʪʘʻ ʥʝʤʦʞʣʠʚʦʶ - 

ʟʘʪʨʠʤʢʠ ʜʦʩʪʫʧʫ ʜʦ ʤʝʨʝʞʥʠʭ ʨʝʩʫʨʩʽʚ ʧʝʨʝʚʠʱʫʶʪʴ ʪʘʡʤ-ʘʫʪʠ ʜʦʜʘʪʢʽʚ, ʘ 

ʢʦʨʠʩʪʫʚʘʯʽ ʧʨʦʩʪʦ ʚʽʜʤʦʚʣʷʶʪʴʩʷ ʪʘʢ ʜʦʚʛʦ ʯʝʢʘʪʠ ʚʽʜʛʫʢʫ ʤʝʨʝʞʽ.  

ʗʢʱʦ ʟʘʧʠʪʠ ʥʘ ʜʦʩʪʫʧ ʜʦ ʩʝʨʝʜʦʚʠʱʘ ʛʝʥʝʨʠʨʫʶʪʩʷ ʚʫʟʣʘʤʠ ʫ ʚʠʧʘʜʢʦʚʽ 

ʤʦʤʝʥʪʠ ʯʘʩʫ, ʪʦ ʧʨʠ ʚʝʣʠʢʽʡ ʾʭʥʽʡ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʽʤʦʚʽʨʥʽʩʪʴ ʚʠʥʠʢʥʝʥʥʷ ʢʦʣʽʟʽʡ 

ʪʘʢʦʞ ʟʨʦʩʪʘʻ ʽ ʧʨʠʚʦʜʠʪʴ ʜʦ ʥʝʝʬʝʢʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʘʥʘʣʫ: ʯʘʩ ʚʠʷʚʣʝʥʥʷ 

ʢʦʣʽʟʽʾ ʽ ʯʘʩ ʾʾ ʦʧʨʘʮʶʚʘʥʥʷ ʩʢʣʘʜʘʶʪʴ ʥʝʧʨʦʜʫʢʪʠʚʥʽ ʚʠʪʨʘʪʠ. ʏʘʩʪʢʘ ʯʘʩʫ, 

ʧʨʦʪʷʛʦʤ ʷʢʦʛʦ ʢʘʥʘʣ ʜʘʻʪʴʩʷ ʚ ʨʦʟʧʦʨʷʜʞʝʥʥʷ ʢʦʥʢʨʝʪʥʦʤʫ ʚʫʟʣʫ, ʩʪʘʻ ʱʝ 

ʤʝʥʰʦʶ. 

 
ʈʠʩʫʥʦʢ 8. ɿʘʣʝʞʥʽʩʪʴ ʟʘʪʨʠʤʦʢ ʜʦʩʪʫʧʫ ʜʦ ʩʝʨʝʜʦʚʠʱʘ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ 

ʤʝʨʝʞʽ Ethernet ʚʽʜ ʯʠʩʣʘ ʚʫʟʣʽʚ ʤʝʨʝʞʽ. 

ʅʘ ʨʠʩʫʥʢʫ 8 ʧʦʢʘʟʘʥʘ ʟʘʣʝʞʥʽʩʪʴ ʟʘʪʨʠʤʦʢ ʜʦʩʪʫʧʫ ʜʦ ʩʝʨʝʜʦʚʠʱʘ ʧʝʨʝʜʘʯʽ 

ʜʘʥʠʭ ʫ ʤʝʨʝʞʽ Ethernet ʚʽʜ ʢʽʣʴʢʦʩʪʽ ʚʫʟʣʽʚ ʤʝʨʝʞʽ. ʕʢʩʧʦʥʝʥʮʽʘʣʴʥʠʡ ʨʽʩʪ ʟʘʪʨʠʤʦʢ 

ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ ʯʠʩʣʘ ʚʫʟʣʽʚ ʜʫʞʝ ʭʘʨʘʢʪʝʨʥʠʡ ʷʢ ʜʣʷ ʪʝʭʥʦʣʦʛʽʾ Ethernet, ʪʘʢ ʽ ʜʣʷ 

ʽʥʰʠʭ ʪʝʭʥʦʣʦʛʽʡ ʣʦʢʘʣʴʥʠʭ ʤʝʨʝʞ, ʟʘʩʥʦʚʘʥʠʭ ʥʘ ʧʦʜʽʣʽ ʢʘʥʘʣʽʚ ʫ ʯʘʩʽ - Token 

Ring, FDDI, 100VG-AnyLAN. 

ɼʦʥʝʜʘʚʥʘ ʚ ʣʦʢʘʣʴʥʠʭ ʤʝʨʝʞʘʭ ʨʽʜʢʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʤʫʣʴʪʠʤʝʜʽʡʥʽ 

ʜʦʜʘʪʢʠ, ʷʢʽ ʧʝʨʝʢʘʯʫʶʪʴ ʚʝʣʠʢʽ ʬʘʡʣʠ ʜʘʥʠʭ, ʱʦ ʥʝʨʽʜʢʦ ʩʢʣʘʜʘʶʪʴʩʷ ʽʟ ʜʝʢʽʣʴʢʦʭ 

ʜʝʩʷʪʢʽʚ ʤʝʛʘʙʘʡʪ. ɼʦʜʘʪʢʠ ʞ, ʱʦ ʧʨʘʮʶʶʪʴ ʟ ʘʣʬʘʚʽʪʥʦ-ʮʠʬʨʦʚʦʶ ʽʥʬʦʨʤʘʮʽʻʶ, ʥʝ 

ʩʪʚʦʨʶʚʘʣʠ ʟʥʘʯʥʦʛʦ ʪʨʘʬʽʢʘ. ʊʦʤʫ ʜʦʚʛʠʡ ʯʘʩ ʜʣʷ ʩʝʛʤʝʥʪʽʚ Ethernet ʙʫʣʦ ʜʽʡʩʥʠʤ 

ʝʤʧʽʨʠʯʥʝ ʧʨʘʚʠʣʦ ï ʱʦ ʫ ʨʦʟʜʽʣʴʥʦʤʫ ʩʝʛʤʝʥʪʽ ʥʝ ʧʦʚʠʥʥʦ ʙʫʪʠ ʙʽʣʴʰʝ 30 ʚʫʟʣʽʚ. 

ʊʝʧʝʨ ʩʠʪʫʘʮʽʷ ʟʤʽʥʠʣʘʩʷ ʽ ʥʝʨʽʜʢʦ 3-4 ʢʦʤʧ'ʶʪʝʨʘ ʮʽʣʢʦʤ ʟʘʚʘʥʪʘʞʫʶʪʴ ʩʝʛʤʝʥʪ 

Ethernet ʽʟ ʡʦʛʦ ʤʘʢʩʠʤʘʣʴʥʦʶ ʧʨʦʧʫʩʢʥʦʶ ʩʧʨʦʤʦʞʥʽʩʪʶ ʚ 10 ʄʙ/ʩ ʘʙʦ ʞ 14880 

ʢʘʜʨʽʚ ʫ ʩʝʢʫʥʜʫ. 

ɹʽʣʴʰ ʫʥʽʚʝʨʩʘʣʴʥʠʤ ʢʨʠʪʝʨʽʻʤ ʟʘʚʘʥʪʘʞʝʥʦʩʪʽ ʩʝʛʤʝʥʪʘ Ethernet ʫ ʧʦʨʽʚʥʷʥʥʽ 

ʟ ʟʘʛʘʣʴʥʦʶ ʢʽʣʴʢʽʩʪʶ ʚʫʟʣʽʚ ʻ ʩʫʤʘʨʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʩʝʛʤʝʥʪ, ʩʪʚʦʨʶʚʘʥʝ ʡʦʛʦ 

ʚʫʟʣʘʤʠ. ʗʢʱʦ ʢʦʞʥʠʡ ʚʫʟʦʣ ʛʝʥʝʨʫʻ ʚ ʩʝʨʝʜʥʴʦʤʫ mi ʢʘʜʨʽʚ ʚ ʩʝʢʫʥʜʫ ʜʣʷ ʧʝʨʝʜʘʯʽ 

ʧʦ ʤʝʨʝʞʽ, ʪʦ ʩʝʨʝʜʥʻ ʩʫʤʘʨʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʤʝʨʝʞʫ ʙʫʜʝ ʩʢʣʘʜʘʪʠ imi ʢʘʜʨʽʚ ʫ 

ʩʝʢʫʥʜʫ. ɺʽʜʦʤʦ, ʱʦ ʧʨʠ ʚʽʜʩʫʪʥʦʩʪʽ ʢʦʣʽʟʽʡ, ʪʦʙʪʦ ʧʨʠ ʩʘʤʦʤʫ ʩʧʨʠʷʪʣʠʚʦʤʫ 

ʨʦʟʢʠʜʽ ʟʘʧʠʪʽʚ ʥʘ ʧʝʨʝʜʘʯʫ ʢʘʜʨʽʚ ʫ ʯʘʩʽ, ʩʝʛʤʝʥʪ Ethernet ʤʦʞʝ ʧʝʨʝʜʘʪʠ ʥʝ ʙʽʣʴʰʝ 

14880 ʢʘʜʨʽʚ ʫ ʩʝʢʫʥʜʫ (ʜʣʷ ʩʘʤʠʭ ʢʦʨʦʪʢʠʭ ʧʦ ʩʪʘʥʜʘʨʪʽ ʢʘʜʨʽʚ ʫ 64 ʙʘʡʪʘ). ʊʦʤʫ, 

ʷʢʱʦ ʧʨʠʡʥʷʪʠ ʮʝʡ ʨʦʟʤʽʨ ʟʘ ʦʜʠʥʠʮʶ, ʪʦ ʚʽʜʥʦʰʝʥʥʷ imi/14880 ʙʫʜʝ 

ʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʩʪʫʧʽʥʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʘʥʘʣʫ, ʷʢʠʡ ʪʘʢʦʞ ʥʘʟʠʚʘʻʪʴʩʷ ʢʦʝʬʽʮʽʻʥʪʦʤ 

ʟʘʚʘʥʪʘʞʝʥʥʷ. 

ɿʘʣʝʞʥʽʩʪʴ ʯʘʩʫ ʯʝʢʘʥʥʷ ʜʦʩʪʫʧʫ ʜʦ ʤʝʨʝʞʽ ʚʽʜ ʢʦʝʬʽʮʽʻʥʪʘ ʟʘʚʘʥʪʘʞʝʥʥʷ 

ʥʘʙʘʛʘʪʦ ʤʝʥʰʝ ʟʘʣʝʞʠʪʴ ʚʽʜ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʪʨʘʬʽʢʘ ʢʦʞʥʦʛʦ ʚʫʟʣʘ, ʪʦʤʫ ʮʝʡ ʨʦʟʤʽʨ 

ʟʨʫʯʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʦʮʽʥʢʠ ʧʨʦʧʫʩʢʥʦʾ ʩʧʨʦʤʦʞʥʦʩʪʽ ʤʝʨʝʞʽ, ʱʦ 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʦʚʽʣʴʥʦʛʦ ʯʠʩʣʘ ʚʫʟʣʽʚ. ɯʤʽʪʘʮʽʡʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʤʝʨʝʞʽ Ethernet ʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʾʾ ʨʦʙʦʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʘʥʘʣʽʟʘʪʦʨʽʚ ʧʨʦʪʦʢʦʣʽʚ ʧʦʢʘʟʘʣʠ, ʱʦ ʧʨʠ 
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ʢʦʝʬʽʮʽʻʥʪʽ ʟʘʚʘʥʪʘʞʝʥʥʷ ʚ ʨʘʡʦʥʽ 0.3 - 0.5 ʧʦʯʠʥʘʻʪʴʩʷ ʰʚʠʜʢʠʡ ʨʽʩʪ ʯʠʩʣʘ ʢʦʣʽʟʽʡ ʽ 

ʚʽʜʧʦʚʽʜʥʦ ʯʘʩʫ ʯʝʢʘʥʥʷ ʜʦʩʪʫʧʫ. ʊʦʤʫ ʚ ʙʘʛʘʪʴʦʭ ʩʠʩʪʝʤʘʭ ʢʝʨʫʚʘʥʥʷ ʤʝʨʝʞʘʤʠ 

ʛʨʘʥʠʯʥʘ ʤʝʞʘ ʜʣʷ ʽʥʜʠʢʘʪʦʨʘ ʢʦʝʬʽʮʽʻʥʪʘ ʟʘʚʘʥʪʘʞʝʥʥʷ ʧʦ ʫʤʦʚʯʘʥʥʶ 

ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʥʘ ʨʦʟʤʽʨ 0.3. 

ʆʙʤʝʞʝʥʥʷ, ʟʚ'ʷʟʘʥʽ ʟ ʚʠʥʠʢʘʶʯʠʤʠ ʢʦʣʽʟʽʷʤʠ ʽ ʚʝʣʠʢʠʤ ʯʘʩʦʤ ʯʝʢʘʥʥʷ 

ʜʦʩʪʫʧʫ ʧʨʠ ʟʥʘʯʥʦʤʫ ʟʘʚʘʥʪʘʞʝʥʥʽ ʨʦʟʜʽʣʴʥʦʛʦ ʩʝʛʤʝʥʪʘ, ʯʘʩʪʽʰʝ ʫʩʴʦʛʦ 

ʚʠʷʚʣʷʶʪʴʩʷ ʙʽʣʴʰ ʩʝʨʡʦʟʥʠʤʠ, ʥʽʞ ʦʙʤʝʞʝʥʥʷ ʥʘ ʤʘʢʩʠʤʘʣʴʥʫ ʢʽʣʴʢʽʩʪʴ ʚʫʟʣʽʚ, 

ʚʠʟʥʘʯʝʥʘ ʚ ʩʪʘʥʜʘʨʪʽ ʟ ʨʦʟʫʤʽʥʴ ʩʪʽʡʢʦʾ ʧʝʨʝʜʘʯʽ ʝʣʝʢʪʨʠʯʥʠʭ ʩʠʛʥʘʣʽʚ ʫ ʢʘʙʝʣʷʭ. 

ʊʝʭʥʦʣʦʛʽʷ Fast Ethernet 

ʊʝʭʥʦʣʦʛʽʷ Gigabit Ethernet ʙʫʣʘ ʩʪʚʦʨʝʥʘ ʚ ʨʝʟʫʣʴʪʘʪʽ ʢʦʤʙʽʥʘʮʽʾ ʬʽʟʠʯʥʦʛʦ 

ʨʽʚʥʷ ʚʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʥʦʛʦ ʢʘʥʘʣʫ ʽ ʢʘʥʘʣʴʥʦʛʦ ʨʽʚʥʷ ʩʪʘʥʜʘʨʪʫ IEEE 802.3. 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʩʚʦʶ ʤʘʨʢʝʪʠʥʛʦʚʫ ʥʦʤʝʥʢʣʘʪʫʨʫ, ʪʝʭʥʦʣʦʛʽʷ ʧʽʜʪʨʠʤʫʻ 

ʤʘʢʩʠʤʘʣʴʥʫ ʰʚʠʜʢʽʩʪʴ ʧʝʨʝʜʘʯʽ ʩʠʛʥʘʣʽʚ 1024 ʤʝʛʘʙʦʜ ʘʙʦ 1 ʛʽʛʘʙʦʜ. ʇʨʠ ʮʴʦʤʫ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʽ ʯʘʩʪʦʪʠ ʟʤʽʥʶʶʪʴʩʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʦʙʨʘʥʦʛʦ ʬʽʟʠʯʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ. 

Gigabit Ethernet ʚʠʢʦʨʠʩʪʦʚʫʻ ʩʭʝʤʫ ʢʦʜʫʚʘʥʥʷ, ʚʽʜʦʤʫ ʷʢ 4ɺ/5ɺ. ʇʨʦʩʪʽʰʝ 

ʛʦʚʦʨʷʯʠ, ʬʽʟʠʯʥʠʡ ʨʽʚʝʥʴ ʮʽʻʾ ʘʨʭʽʪʝʢʪʫʨʠ ʩʪʚʦʨʶʻ 5-ʙʽʪʦʚʫ ʤʘʩʢʫ ʜʣʷ ʢʦʞʥʠʭ 4 

ʙʽʪʽʚ, ʷʢʽ ʧʦʚʠʥʥʽ ʙʫʪʠ ʧʝʨʝʜʘʥʽ. ʎʽ 20-ʧʨʦʮʝʥʪʥʽ ʚʠʪʨʘʪʠ ʬʽʟʠʯʥʦʛʦ ʨʽʚʥʷ 

ʘʚʪʦʤʘʪʠʯʥʦ ʟʥʠʞʫʶʪʴ ʤʘʢʩʠʤʘʣʴʥʫ ʧʨʦʧʫʩʢʥʫ ʩʧʨʦʤʦʞʥʽʩʪʴ ʜʦ 800 ʄʙʽʪ/ʩ. 

ɺʠʪʨʘʪʠ ʦʨʛʘʥʽʟʘʮʽʾ ʢʘʜʨʽʚ Gigabit Ethernet, ʩʪʨʫʢʪʫʨʠ IP-ʧʘʢʝʪʘ ʡ ʽʥʰʠʭ ʧʨʦʪʦʢʦʣʽʚ, 

ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʥʘ ʨʽʚʥʷʭ 4-7, ʱʝ ʙʽʣʴʰʝ ʩʢʦʨʦʯʫʶʪʴ ʨʝʘʣʴʥʫ ʧʨʦʧʫʩʢʥʫ 

ʩʧʨʦʤʦʞʥʽʩʪʴ. ʊʘʢʠʤ ʯʠʥʦʤ, ʪʝʦʨʝʪʠʯʥʦ ʧʨʦʧʫʩʢʥʘ ʩʧʨʦʤʦʞʥʽʩʪʴ Gigabit Ethernet 

ʩʢʣʘʜʘʻ 800 ʄʙʽʪ/ʩ, ʘʣʝ ʥʘ ʧʨʘʢʪʠʮʽ ʰʚʠʜʢʽʩʪʴ ʧʝʨʝʜʘʯʽ ʚʠʷʚʣʷʻʪʴʩʷ ʱʝ ʤʝʥʰʝ ʮʴʦʛʦ 

ʟʥʘʯʝʥʥʷ. ʅʘ ʞʘʣʴ, ʷʢʱʦ ʥʘʚʽʪʴ ʽʟ ʜʝʷʢʠʤʠ ʦʙʤʦʚʢʘʤʠ ʥʘʟʚʘʪʠ ʮʶ ʩʧʝʮʠʬʽʢʘʮʽʶ 

"Ethernet 800 ʄʙʽʪ/ʩ", ʮʝ ʥʝ ʙʫʜʝ ʟʚʫʯʘʪʠ ʪʘʢ ʛʦʣʦʩʥʦ, ʷʢ "Gigabit Ethernet". ʆʪʞʝ, 

ʪʝʭʥʽʯʥʘ ʪʦʯʥʽʩʪʴ ʙʫʣʘ ʧʨʠʥʝʩʝʥʘ ʚ ʞʝʨʪʚʫ ʤʘʨʢʝʪʠʥʛʦʚʠʤ ʮʽʣʷʤ. 

ɹʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ʜʫʞʝ ʙʘʛʘʪʦ ʨʝʢʦʤʝʥʜʘʮʽʡ, ʷʢʽ ʩʫʤʽʩʪʥʦ ʩʪʘʣʠ ʧʦʪʽʤ ʚʽʜʦʤʽ ʟʘ 

ʥʘʟʚʦʶ Fast Ethernet. ʂʦʣʠ ʮʷ ʢʦʥʮʝʧʮʽʷ ʙʫʣʘ ʦʩʤʠʩʣʝʥʘ, ʫʩʝ ʨʽʟʥʦʤʘʥʽʪʪʷ 

ʧʨʦʧʦʟʠʮʽʡ ʙʫʣʦ ʧʦʻʜʥʘʥʦ ʚ ʜʚʽ ʢʦʥʢʫʨʫʶʯʽ ʨʝʢʦʤʝʥʜʘʮʽʾ, ʷʢʽ ʦʨʛʘʥʽʟʘʮʽʷ IEEE 

ʟʘʪʚʝʨʜʠʣʘ ʧʦʪʽʤ ʫ ʩʽʤʝʡʩʪʚʽ ʩʪʘʥʜʘʨʪʽʚ 802. ʇʝʨʰʘ ʨʝʢʦʤʝʥʜʘʮʽʷ, ʚʽʜʦʤʘ ʟʘ ʥʘʟʚʦʶ 

Fast Ethernet, ʻ ʬʘʢʪʠʯʥʦ ʪʨʘʜʠʮʽʡʥʠʤ ʧʨʦʪʦʢʦʣʦʤ 802.3 CSMA/CD ʽʟ ʧʨʦʧʫʩʢʥʦʶ 

ʩʧʨʦʤʦʞʥʽʩʪʶ, ʧʽʜʚʠʱʝʥʦʾ ʥʘ ʧʦʨʷʜʦʢ. Fast Ethernet ʙʫʚ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʠʡ ʫ ʷʢʦʩʪʽ 

ʨʦʟʰʠʨʝʥʥʷ ʽʩʥʫʶʯʦʛʦ ʩʪʘʥʜʘʨʪʫ 802.3. ɼʨʫʛʘ ʨʝʢʦʤʝʥʜʘʮʽʷ ʚʽʜʦʤʘ ʟʘ ʥʘʟʚʦʶ VG-

AnyLAN. 

ʈʦʟʰʠʨʝʥʥʷ ʩʪʘʥʜʘʨʪʫ 802.3 ʚʢʣʶʯʘʶʪʴ ʪʨʠ ʨʽʟʥʠʭ ʽʥʪʝʨʬʝʡʩʠ, ʟʘʣʝʞʥʠʭ ʚʽʜ 

ʩʝʨʝʜʦʚʠʱʘ: 

 100BaseTX ʚʠʟʥʘʯʘʻ ʦʩʥʦʚʥʫ ʩʧʝʮʠʬʽʢʘʮʽʶ 100BaseTX ʜʣʷ 

ʥʝʝʢʨʘʥʦʚʘʥʥʦʾ ʢʨʫʯʝʥʦʾ ʧʘʨʠ (UTP) ʧ'ʷʪʦʾ ʢʘʪʝʛʦʨʽʾ ʡ ʝʢʨʘʥʦʚʘʥʦʾ ʢʨʫʯʝʥʦʾ ʧʘʨʠ 

(STP) ʧʝʨʰʦʛʦ ʪʠʧʫ. 

 100BaseFX ʚʠʟʥʘʯʘʻ ʩʪʘʥʜʘʨʪ Ethernet ʽʟ ʧʨʦʧʫʩʢʥʦʶ ʩʧʨʦʤʦʞʥʽʩʪʶ 100 

ʄʙʽʪ/ʩ ʜʣʷ ʚʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʥʦʛʦ ʢʘʙʝʣʷ. 

 100BaseT4 ʦʧʠʩʫʻ ʩʪʘʥʜʘʨʪ Ethernet ʽʟ ʧʨʦʧʫʩʢʥʦʶ ʩʧʨʦʤʦʞʥʽʩʪʶ 100 

ʄʙʽʪ/ʩ ʜʣʷ ʥʝʝʢʨʘʥʦʚʘʥʦʾ ʢʨʫʯʝʥʦʾ ʧʘʨʠ ʪʨʝʪʴʦʾ, ʯʝʪʚʝʨʪʦʾ ʽ ʧ'ʷʪʦʾ ʢʘʪʝʛʦʨʽʾ.  

ʊʘʢ, ʧʝʨʰʝ ʯʠʩʣʦ (100) ʧʦʟʥʘʯʘʻ ʰʚʠʜʢʽʩʪʴ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ. Base (Broad) - 

ʧʦʟʥʘʯʘʻ ʪʝʭʥʦʣʦʛʽʶ ʙʘʛʘʪʦʧʦʣʦʩʥʦʾ (ʰʠʨʦʢʦʧʦʣʦʩʥʦʾ) ʧʝʨʝʜʘʯʽ. ʆʩʪʘʥʥʽ ʩʠʤʚʦʣʠ 

ʚʠʟʥʘʯʘʶʪʴ ʬʽʟʠʯʥʝ ʩʝʨʝʜʦʚʠʱʝ, ʷʢʝ ʚʠʢʦʨʠʩʪʦʚʫʻ ʩʧʝʮʠʬʽʢʘʮʽʷ. 
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ɼʣʷ ʧʦʟʥʘʯʝʥʥʷ ʽʥʪʝʨʬʝʡʩʽʚ 100BaseTX ʽ 100BaseFX ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʙʽʣʴʰ ʟʘʛʘʣʴʥʫ ʘʙʨʝʚʽʘʪʫʨʫ 100Base. ɸʥʘʣʦʛʽʯʥʦ ʜʚʘ ʽʥʪʝʨʬʝʡʩʠ ʜʣʷ ʢʨʫʯʝʥʠʭ ʧʘʨ, 

100BaseTX ʽ 100BaseT4, ʽʥʦʜʽ ʧʦʟʥʘʯʘʶʪʴʩʷ ʷʢ 100Base. 

ʅʘʩʪʫʧʥʝ ʫʩʢʣʘʜʥʝʥʥʷ ʚʠʢʣʠʢʘʥʝ ʥʝʚʜʘʣʦʶ ʥʘʟʚʦʶ, ʦʙʨʘʥʦʶ ʨʦʙʦʯʠʤ 

ʢʦʤʽʪʝʪʦʤ 802.3 ʜʣʷ ʜʚʦʭ ʩʭʝʤ ʧʝʨʝʜʘʯʽ ʩʠʛʥʘʣʽʚ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʽʥʪʝʨʬʝʡʩʠ 

Fast Ethernet. ʎʽ ʩʭʝʤʠ ʥʘʟʠʚʘʶʪʴʩʷ 100Base4T+ ʽ 100Base. ʆʜʥʝ ʽ ʪʝʞ ʧʦʟʥʘʯʝʥʥʷ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʽ ʜʣʷ ʩʭʝʤʠ ʧʝʨʝʜʘʯʽ ʩʠʛʥʘʣʽʚ, ʽ ʜʣʷ ʛʨʫʧʠ ʬʽʟʠʯʥʠʭ ʽʥʪʝʨʬʝʡʩʽʚ. 

100BaseTX 

ʇʝʨʰʘ ʢʣʘʩʠʬʽʢʘʮʽʷ, ʥʘʟʠʚʘʻʪʴʩʷ 100BaseTX, ʚʠʟʥʘʯʘʻ ʩʧʦʩʽʙ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʝʢʨʘʥʦʚʘʥʦʾ ʢʨʫʯʝʥʦʾ ʧʘʨʠ ʧʝʨʰʦʾ ʢʘʪʝʛʦʨʽʾ ʽ ʥʝʝʢʨʘʥʦʚʘʥʦʾ ʢʨʫʯʝʥʦʾ ʧʘʨʠ ʧ'ʷʪʦʾ 

ʢʘʪʝʛʦʨʽʾ. ɼʨʫʛʘ ʢʣʘʩʠʬʽʢʘʮʽʷ, 100BaseFX, ʧʦʰʠʨʶʻʪʴʩʷ ʥʘ ʚʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʥʠʡ 

ʢʘʙʝʣʴ, ʘ ʪʨʝʪʷ, 100BaseT4, - ʦʧʠʩʫʻ ʩʪʘʥʘʨʪ Ethernet 100 ʄʙʽʪ/ʩ ʜʣʷ ʥʝʝʢʨʘʥʦʚʘʥʦʾ 

ʢʨʫʯʝʥʦʾ ʧʘʨʠ ʪʨʝʪʴʦʾ, ʯʝʪʚʝʨʪʦʾ ʽ ʧ'ʷʪʦʾ ʢʘʪʝʛʦʨʽʡ. ɿʤʽʥʠ ʙʫʣʠ ʪʘʢʦʞ ʚʥʝʩʝʥʽ ʥʘ ʨʽʚʥʽ 

ʢʦʥʪʨʦʣʝʨʘ ʜʦʩʪʫʧʫ ʜʦ ʩʝʨʝʜʦʚʠʱʘ (Media Access Controller - MAC), ʱʦʙ ʜʦʟʚʦʣʠʪʠ 

ʡʦʛʦ ʤʝʭʘʥʽʟʤʘʤ, ʷʢʽ ʨʦʟʨʦʙʣʷʣʠʩʴ ʜʣʷ ʤʝʨʝʞʽ ʟ ʧʨʦʧʫʩʢʥʦʶ ʩʧʨʦʤʦʞʥʽʩʪʶ 

10ʄʙʽʪ/ʩ, ʬʫʥʢʮʽʦʥʫʚʘʪʠ ʥʘ ʰʚʠʜʢʦʩʪʷʭ 100 ʄʙʽʪ/ʩ. 

ʇʦʩʢʽʣʴʢʠ ʜʘʥʠʡ ʩʪʘʥʜʘʨʪ ʻ ʨʦʟʰʠʨʝʥʥʷʤ ʩʧʝʮʠʬʽʢʘʮʽʾ ɯɽɽE 802.3 ʜʣʷ 

Ethernet, ʜʦʢʣʘʜʘʣʠʩʷ ʚʝʣʠʢʽ ʟʫʩʠʣʣʷ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ ʧʦʜʽʙʥʦʩʪʽ ʮʴʦʛʦ ʧʨʦʜʫʢʪʫ Fast 

Ethernet ʽʟ ʩʧʝʮʠʬʽʢʘʮʽʻʶ 100Base. ʅʘʧʨʠʢʣʘʜ, ʤʝʨʝʞʘ 100Base ʤʦʞʝ ʙʫʪʠ 

ʨʦʟʛʦʨʥʫʪʘ ʥʘ ʜʚʦʭ ʥʝʝʢʨʘʥʦʚʘʥʠʭ ʢʨʫʯʝʥʠʭ ʧʘʨʘʭ ʪʨʝʪʴʦʾ ʢʘʪʝʛʦʨʽʾ. ʆʪʞʝ, ʙʫʣʦ 

ʜʫʞʝ ʚʘʞʣʠʚʦ, ʱʦʙ Fast Ethernet ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚ ʜʚʽ ʧʘʨʠ ʧʨʦʚʽʜʥʠʢʽʚ ʽ 

ʢʦʨʠʩʪʫʚʘʯʘʤ ʥʝ ʧʨʠʡʰʣʦʩʷ ʟʤʽʥʶʚʘʪʠ ʧʨʦʚʦʜʢʫ ʧʨʠ ʧʝʨʝʭʦʜʽ ʥʘ ʥʦʚʫ ʪʝʭʥʦʣʦʛʽʶ. 

ɼʽʡʩʥʦ, Fast Ethernet ʤʦʞʝ ʬʫʥʢʮʽʦʥʫʚʘʪʠ ʥʘ ʜʚʦʭ ʧʘʨʘʭ, ʘʣʝ ʮʝ ʧʦʚʠʥʥʽ ʙʫʪʠ 

ʧʨʦʚʽʜʥʠʢʠ ʧ'ʷʪʦʾ, ʘ ʥʝ ʪʨʝʪʴʦʾ ʢʘʪʝʛʦʨʽʾ. 

100BaseFX 

100BaseFX ʻ ʚʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʥʠʤ ʝʢʚʽʚʘʣʝʥʪʦʤ 100BaseTX. ʆʙʠʜʚʘ ʩʪʘʥʜʘʨʪʠ 

ʟʘʩʪʦʩʦʚʫʶʪʴ ʪʫ ʩʘʤʫ ʩʭʝʤʫ ʧʝʨʝʜʘʯʽ ʩʠʛʥʘʣʽʚ ʽ ʤʝʪʦʜʠʢʫ ʢʦʜʫʚʘʥʥʷ ʜʘʥʠʭ, ʘʣʝ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʨʽʟʥʽ ʬʽʟʠʯʥʽ ʩʝʨʝʜʦʚʠʱʘ. 100BaseFX ʤʦʞʝ ʧʽʜʪʨʠʤʫʚʘʪʠ ʨʽʚʥʫ 100 

ʄʙʽʪ/ʩ ʰʚʠʜʢʽʩʪʴ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ ʥʘ ʚʽʜʩʪʘʥʽ ʜʦ 400 ʤʝʪʨʽʚ ʧʦ ʜʚʦʤ ʚʦʣʦʢʦʥʥʦ-

ʦʧʪʠʯʥʠʤ ʢʘʙʝʣʷʤ ʜʽʘʤʝʪʨʦʤ 62.5/125 ʤʽʢʨʦʥ. ʎʝ ʟʥʘʯʥʦ ʨʦʟʰʠʨʶʻ ʦʙʣʘʩʪʴ ʜʽʾ Fast 

Ethernet. ʈʦʟʛʣʷʥʫʪʠʡ ʽʥʪʝʨʬʝʡʩ ʽʜʝʘʣʴʥʦ ʧʽʜʭʦʜʠʪʴ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʟ'ʻʜʥʘʥʴ ʤʽʞ 

ʧʦʚʪʦʨʶʚʘʯʘʤʠ. 

100BaseT4 

ɯʥʪʝʨʬʝʡʩ 100BaseT4 ʙʫʚ ʨʦʟʨʦʙʣʝʥʠʡ ʜʣʷ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ ʧʦ ʯʦʪʠʨʴʦʤ ʧʘʨʘʤ 

ʧʨʦʚʽʜʥʠʢʽʚ ʛʦʣʦʩʦʚʦʛʦ ʢʘʥʘʣʫ ʥʘ ʚʽʜʩʪʘʥʽ ʜʦ 100 ʤʝʪʨʽʚ ʽʟ ʰʚʠʜʢʽʩʪʶ ʜʦ 100 ʄʙʽʪ/ʩ. 

ɼʣʷ ʛʦʣʦʩʦʚʦʛʦ ʢʘʥʘʣʫ ʥʝʦʙʭʽʜʥʘ ʧʨʦʚʦʜʢʘ UTP, ʷʢ ʤʽʥʽʤʫʤ, ʪʨʝʪʴʦʾ ʢʘʪʝʛʦʨʽʾ. ʂʨʽʤ 

ʪʦʛʦ, ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʢʘʙʝʣʴ UTP ʯʝʪʚʝʨʪʦʾ ʽ ʧ'ʷʪʦʾ ʢʘʪʝʛʦʨʽʾ. 

ɭʜʠʥʘ ʚʘʞʣʠʚʘ ʬʫʥʢʮʽʦʥʘʣʴʥʘ ʚʽʜʤʽʥʥʽʩʪʴ ʤʽʞ 100BaseT4 ʽ ʨʦʜʠʥʥʠʤʠ ʡʦʤʫ 

ʩʪʘʥʜʘʨʪʘʤʠ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʮʷ ʩʧʝʮʠʬʽʢʘʮʽʷ ʥʝ ʧʽʜʪʨʠʤʫʻ ʙʝʟʫʧʠʥʥʫ ʧʝʨʝʜʘʯʫ 

ʩʠʛʥʘʣʽʚ ʤʽʞ ʢʘʜʨʘʤʠ, ʟʚ'ʷʟʘʥʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʽʞʢʘʜʨʦʚʠʭ ʧʨʦʤʽʞʢʽʚ. ɿʚʠʯʘʡʥʦ 

ʙʝʟʫʧʠʥʥʘ ʧʝʨʝʜʘʯʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʝʨʝʜʘʶʯʠʤ ʧʨʠʩʪʨʦʻʤ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ ʟʘ 

ʩʦʙʦʶ ʧʨʘʚʘ ʥʘ ʜʦʩʪʫʧ ʜʦ ʩʝʨʝʜʦʚʠʱʘ. ɯʥʰʽ ʧʨʠʩʪʨʦʾ ʽʥʪʝʧʨʝʪʫʶʪʴ ʙʝʟʛʣʫʟʜʠʡ ʨʷʜʦʢ 

ʜʦʚʞʠʥʦʶ ʚ 96 ʙʽʪʽʚ ʷʢ ʩʠʛʥʘʣ ʧʨʦ ʟʘʡʥʷʪʽʩʪʴ ʣʽʥʽʾ. ʗʢʱʦ ʮʠʤ ʧʨʠʩʪʨʦʷʤ ʥʝʦʙʭʽʜʥʦ 

ʟʜʽʡʩʥʠʪʠ ʧʝʨʝʜʘʯʫ, ʘʣʝ ʧʝʨʝʜʘʻʪʴʩʷ ʪʘʢʠʡ ʨʷʜʦʢ, ʚʦʥʠ ʘʢʪʠʚʽʟʫʶʪʴ ʜʚʽʡʢʦʚʽ 

ʝʢʩʧʦʪʝʥʮʽʘʣʴʥʽ ʘʣʛʦʨʠʪʤʠ ʟʘʪʨʠʤʢʠ ʽ ʧʝʨʝʭʦʜʷʪʴ ʫ ʩʪʘʥ ʯʝʢʘʥʥʷ. 
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ʉʭʝʤʠ ʧʝʨʝʜʘʯʽ ʩʠʛʥʘʣʽʚ 

Fast Ethernet ʚʠʢʦʨʠʩʪʦʚʫʻ ʜʚʽ ʨʽʟʥʽ ʩʭʝʤʠ ʧʝʨʝʜʘʯʽ ʩʠʛʥʘʣʽʚ ʜʣʷ ʽʥʪʝʨʬʝʡʩʽʚ 

ʢʨʫʯʝʥʦʾ ʧʘʨʠ. ʎʽ ʩʭʝʤʠ, ʥʝʢʦʨʝʢʪʥʦ ʥʘʟʚʘʥʽ 100Base ʽ 100Base4T+, ʧʽʜʪʨʠʤʫʶʪʴ 

ʰʚʠʜʢʽʩʪʴ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ 100 ʄʙʽʪ/ʩ. ʊʘʢʘ ʰʚʠʜʢʽʩʪʴ ʤʦʞʝ ʧʽʜʪʨʠʤʫʚʘʪʠʩʷ ʥʘ 

ʚʽʜʩʪʘʥʥʽ ʜʦ 100 ʤʝʪʨʽʚ ʤʽʞ ʢʦʥʮʝʥʪʨʘʪʦʨʦʤʠ ʽ ʨʦʙʦʯʦʶ ʩʪʘʥʮʽʻʶ ʽ ʜʦ 10 ʤʝʪʨʽʚ ʤʽʞ 

ʢʦʥʮʝʥʪʨʘʪʦʨʘʤʠ, ʘʣʝ ʚ ʨʽʟʥʠʭ ʬʽʟʠʯʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ. ʑʦʙ ʟʙʽʣʴʰʠʪʠ ʚʽʜʩʪʘʥʴ ʤʽʞ 

ʢʦʥʮʝʥʪʨʘʪʦʨʘʤʠ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʥʠʡ ʢʘʙʝʣʴ 

ʉʪʘʥʜʘʨʪ Fast Ethernet, ʧʨʦʧʫʩʢʥʘ ʩʧʨʦʤʦʞʥʽʩʪʴ ʷʢʦʛʦ ʚʚʘʞʘʻʪʴʩʷ ʨʽʚʥʦʶ 100 

ʄʙʽʪ/ʩ, ʥʘʩʧʨʘʚʜʽ ʧʝʨʝʜʘʻ ʩʠʛʥʘʣʠ ʟʽ ʰʚʠʜʢʽʩʪʶ 125 ʄʙʽʪ/ʩ. ɺʽʜʥʷʚʰʠ ʩʣʫʞʙʦʚʫ 

ʽʥʬʦʨʤʘʮʽʶ ʬʽʟʠʯʥʦʛʦ ʨʽʚʥʷ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʩʣʫʞʙʦʚʽ ʚʽʜʦʤʦʩʪʽ ʤʝʪʦʜʠʢʠ, ʤʠ 

ʦʜʝʨʞʠʤʦ ʰʚʠʜʢʽʩʪʴ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ, ʨʽʚʥʫ 100 ʄʙʽʪ/ʩ. ʎʝ ʩʧʨʘʚʝʜʣʠʚʦ ʽ ʩʪʦʩʦʚʥʦ 

ʩʪʘʥʜʘʨʪʫ 10 ʄʙʽʪ/ʽʟ Ethernet-ʚʽʥ ʧʝʨʝʜʘʻ ʩʠʛʥʘʣʠ ʟʽ ʰʚʠʜʢʽʩʪʶ 12.5 ʄʙʽʪ/ʩ. 

100Base4T+ 

ʉʭʝʤʘ ʧʝʨʝʜʘʯʽ ʩʠʛʥʘʣʽʚ 100Base4T+ ʜʦʟʚʦʣʷʻ ʚ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʨʦʟʛʦʨʪʘʪʠ 

ʬʽʟʠʯʥʽ ʽʥʪʝʨʬʝʡʩʠ 100Base4T ʥʘ ʽʩʥʫʶʯʽʡ ʧʨʦʚʦʜʮʽ ʪʨʝʪʴʦʾ ʢʘʪʝʛʦʨʽʾ. ɼʣʷ ʜʘʥʦʾ 

ʩʭʝʤʠ ʩʠʛʥʘʣʽʚ ʥʝʦʙʭʽʜʥʦ ʯʦʪʠʨʠ ʧʘʨʠ ʧʨʦʚʽʜʥʠʢʽʚ - ʪʨʠ ʧʘʨʠ ʜʣʷ ʜʚʫʥʘʧʨʘʚʣʝʥʥʦʾ 

ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ ʫ ʥʘʧʽʚʜʫʧʣʝʢʩʥʦʤʫ ʨʝʞʠʤʽ ʽ ʯʝʪʚʝʨʪʽʡ ʧʘʨʽ ʜʣʷ ʧʨʠʡʦʤʫ 

ʧʦʚʽʜʦʤʣʝʥʴ ʧʨʦ ʢʦʥʬʣʽʢʪʠ. 

ʗʢʱʦ ʯʝʪʚʝʨʪʘ ʧʘʨʘ ʚʠʷʚʣʷʻ ʩʠʛʥʘʣ ʥʘ ʚʽʜʜʘʣʝʥʦʤʫ ʢʽʥʮʽ ʧʨʦʚʽʜʥʠʢʘ, ʚʦʥʘ 

ʦʧʦʚʽʱʘʻ ʧʨʦʪʦʢʦʣʠ ʬʽʟʠʯʥʦʛʦ ʨʽʚʥʷ ʧʨʦ ʪʝ, ʱʦ ʥʘ ʜʘʥʠʡ ʤʦʤʝʥʪ ʢʨʘʱʝ ʚʽʜʤʦʚʠʪʠʩʷ 

ʚʽʜ ʧʝʨʝʜʘʯʽ. ɯʥʰʽ ʧʘʨʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʧʝʨʝʜʘʯʽ ʽ ʧʨʠʡʦʤʫ ʜʘʥʠʭ (ʘʣʝ ʥʝ 

ʦʜʥʦʯʘʩʥʦ). 

ʂʦʞʥʘ ʟ ʮʠʭ ʧʘʨ ʤʦʞʝ ʧʽʜʪʨʠʤʫʚʘʪʠ ʰʚʠʜʢʽʩʪʴ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ ʜʦ 33.33 

ʄʙʽʪ/ʩ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʧʽʜʩʫʤʦʚʫʚʘʥʥʷ ʫʪʚʦʨʶʶʪʴʩʷ 100 ʄʙʽʪ/ʩ ʢʦʨʠʩʥʦʾ ʧʨʦʧʫʩʢʥʦʾ 

ʤʦʞʣʠʚʦʩʪʽ. 

ʉʘʤʝ ʪʨʠ ʧʘʨʠ ʧʨʦʚʽʜʥʠʢʽʚ ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ 100Base4ʊ+ ʩʭʝʤʽ 

ʢʦʜʫʚʘʥʥʷ 8ɺ6ʊ. ʇʽʜʨʽʚʝʥʴ ʄɸʉ ʧʝʨʝʜʘʻ ʦʢʪʝʪʠ ʜʚʽʡʢʦʚʠʭ ʜʘʥʠʭ ʥʘ ʬʽʟʠʯʥʠʡ 

ʨʽʚʝʥʴ. ʌʽʟʠʯʥʠʡ ʨʽʚʝʥʴ ʧʝʨʝʪʚʦʨʠʪʴ ʢʦʞʥʠʡ ʦʢʪʝʪ ʘʙʦ 8 ʙʽʪʥʠʡ (ʟʚʽʜʩʠ 8ɺ) ʫ 6 

ʪʨʽʡʢʦʚʠʭ ʩʠʤʚʦʣʽʚ. ɻʨʫʧʘ ʽʟ ʰʝʩʪʠ ʪʨʽʡʢʦʚʠʭ ʩʠʤʚʦʣʽʚ ʥʘʟʠʚʘʻʪʴʩʷ 6ʊ-ʛʨʫʧʦʶ. 

ʇʦʪʽʤ ʮʽ 6ʊ-ʛʨʫʧʠ ʧʝʨʝʜʘʶʪʴʩʷ ʧʦ ʪʨʴʦʤ ʜʦʩʪʫʧʥʠʤ ʧʦʩʣʽʜʦʚʥʠʤ ʢʘʥʘʣʘʤ-ʧʦ ʪʨʴʦʤ 

ʧʘʨʘʤ ʧʨʦʚʽʜʥʠʢʽʚ, ʜʦʩʪʫʧʥʠʤ ʜʣʷ ʧʝʨʝʜʘʯʽ ʽ ʧʨʠʡʦʤʫ ʜʘʥʠʭ. 

100Base 

ʉʭʝʤʘ ʧʝʨʝʜʘʯʽ ʩʠʛʥʘʣʽʚ 100Base ʙʫʣʘ ʧʝʨʝʨʦʙʣʝʥʘ ʟ ʧʦʚʥʦʜʫʧʣʝʢʩʥʦʛʦ 

ʤʝʭʘʥʽʟʤʫ ʧʝʨʝʜʘʯʽ ʩʠʛʥʘʣʽʚ ʪʝʭʥʦʣʦʛʽʾ FDDI ʜʣʷ ʨʦʙʦʪʠ ʟ ʧʨʦʪʦʢʦʣʦʤ CSMA/CD 

Ethernet. ʄʝʭʘʥʽʟʤ ʧʝʨʝʜʘʯʽ ʩʠʛʥʘʣʽʚ ʪʝʭʥʦʣʦʛʽʾ FDDI ʧʽʜʪʨʠʤʫʻ ʜʚʘ ʬʽʟʠʯʥʠʭ 

ʽʥʪʝʨʬʝʡʩʠ - UTP ʧ'ʷʪʦʾ ʢʘʪʝʛʦʨʽʾ ʽ ʙʘʛʘʪʦʤʦʜʦʚʠʡ ʚʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʝʩʢʠʡ ʢʘʙʝʣʴ 

ʜʽʘʤʝʪʨʦʤ 62.5 ʤʽʢʨʦʥʘ. ʊʦʤʫ ʩʭʝʤʘ 100Base ʧʽʜʪʨʠʤʫʻ ʪʽ ʞ ʪʠʧʠ ʢʘʙʝʣʽʚ ʽ ʤʘʻ ʪʽʞ 

ʦʙʤʝʞʝʥʥʷ ʥʘ ʚʽʜʩʪʘʥʴ, ʱʦ ʧʝʨʝʜʙʘʯʘʻ ʪʝʭʥʦʣʦʛʽʷ FDDI ʜʣʷ ʧʝʨʝʨʘʭʦʚʘʥʠʭ 

ʬʟ̔ʠʯʥʠʭ ʩʝʨʝʜʦʚʠʱ. 

ɯʥʪʝʨʬʝʡʩ FDDI ʥʘʟʠʚʘʻʪʴʩʷ ʽʥʪʝʨʬʝʡʩʦʤ ʢʨʫʯʝʥʦʾ ʧʘʨʠ, ʟʘʣʝʞʥʠʤ ʚʽʜ 

ʬʽʟʠʯʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ɺʽʥ ʚʠʢʦʨʠʩʪʦʚʫʻ ʜʚʽ ʧʘʨʠ UTP ʧ'ʷʪʦʾ ʢʘʪʝʛʦʨʽʾ ʜʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʦʚʥʦʜʫʧʣʝʢʩʥʦʾ ʧʝʨʝʜʘʯʽ ʟʽ ʰʚʠʜʢʽʩʪʶ 100 ʄʙʽʪ/ʩ ʥʘ ʚʽʜʩʪʘʥʴ 100 

ʤʝʪʨʽʚ. ʗʢʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʨʦʚʦʜʢʘ ʟ ʯʦʪʠʨʴʦʭ ʧʘʨ, ʱʦ ʟʘʣʠʰʠʣʠʩʷ ʜʚʽ ʧʘʨʠ 

ʤʦʞʫʪʴ ʪʝʦʨʝʪʠʯʥʦ ʧʝʨʝʜʘʚʘʪʠ ʛʦʣʦʩʦʚʽ ʜʘʥʽ, ʘʣʝ ʥʝ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ 

ʦʨʛʘʥʽʟʘʮʽʾ ʱʝ ʦʜʥʦʛʦ ʚʠʩʦʢʦʰʚʠʜʢʽʩʥʦʛʦ ʢʘʥʘʣʫ. 

ʂʨʽʤ ʪʦʛʦ, 100Base ʧʽʜʪʨʠʤʫʻ ʚʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʥʠʡ ʽʥʪʝʨʬʝʡʩ ʪʝʭʥʦʣʦʛʽʾ 

FDDI, ʟʘʣʝʞʥʠʡ ʚʽʜ ʬʽʟʠʯʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʷʢʠʡ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʙʘʛʘʪʦʢʘʥʘʣʴʥʦʛʦ 
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ʚʦʣʦʢʥʘ ʜʽʘʤʝʪʨʦʤ 62.5/125 ʤʽʢʨʦʥ. ʎʝʡ ʽʥʪʝʨʬʝʡʩ ʧʽʜʪʨʠʤʫʻ ʰʚʠʜʢʽʩʪʴ ʧʝʨʝʜʘʯʽ 

ʜʘʥʠʭ ʫ ʧʦʚʥʦʜʫʧʣʝʢʩʥʦʤʫ ʨʝʞʠʤʽ 100 ʄʙʽʪ/ʩ ʥʘ ʚʽʜʩʪʘʥʽ 400 ʤʝʪʨʽʚ. 

ʉʭʝʤʘ ʧʝʨʝʜʘʯʽ ʩʠʛʥʘʣʽʚ 100Base ʚʠʢʦʨʠʩʪʦʚʫʻ ʩʭʝʤʫ ʢʦʜʽʨʦʚʢʠ 4ɺ/5ɺ. ʎʷ 

ʩʭʝʤʘ ʧʨʠʡʤʘʻ ʧʽʚʙʘʡʪ (4 ʙʽʪ ʘʙʦ ʧʦʣʦʚʠʥʫ ʦʢʪʝʪʫ) ʜʘʥʠʭ ʽʟ ʧʽʜʫʨʦʚʥʷ ʄɸʉ ʽ ʢʦʜʫʻ 

ʾʭ ʫ 5-ʨʦʟʨʷʜʥʽ ʩʠʤʚʦʣʠ ʜʣʷ ʧʝʨʝʜʘʯʽ, ʷʢʽ ʥʘʟʠʚʘʶʪʴʩʷ ʢʦʜʦʚʠʤʠ ʛʨʫʧʘʤʠ. 

ɼʚʽʡʢʦʚʝ ʧʦʣʝ ʽʟ ʧ'ʷʪʠ ʨʦʟʨʷʜʽʚ ʤʦʞʝ ʧʨʝʜʩʪʘʚʣʷʪʠ 32 ʤʦʞʣʠʚʽ ʢʦʤʙʽʥʘʮʽʾ ʙʽʪʽʚ 

ʘʙʦ 32 ʢʦʜʫ. ʎʽ ʢʦʜʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʧʨʝʜʩʪʘʚʣʝʥʥʷ 16 ʢʦʜʦʚʠʭ ʛʨʫʧ ʥʘʙʦʨʫ 

ʰʽʩʪʥʘʜʮʷʪʠʨʽʯʥʠʭ ʩʠʤʚʦʣʽʚ (ʚʽʜ 0 ʜʦ F). ʂʨʽʤ ʪʦʛʦ, ʯʦʪʠʨʠ ʢʦʜʦʚʽ ʛʨʫʧʠ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʢʝʨʫʚʘʥʥʷ ʧʝʨʝʜʘʯʝʶ. ɯʥʰʽ 12 ʤʦʞʣʠʚʠʭ ʢʦʜʽʚ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʷʢʦʩʪʽ ʟʘʧʦʚʥʶʚʘʯʽʚ ʤʽʞ ʧʦʪʦʢʘʤʠ ʘʙʦ ʟʘʣʠʰʘʶʪʴʩʷ 

ʥʝʚʠʟʥʘʯʝʥʠʤʠ. 

Gigabit Ethernet 

ʅʦʚʘ ʨʝʢʦʤʝʥʜʘʮʽʷ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʧʝʨʝʜʘʯʽ ʩʠʛʥʘʣʽʚ ʩʪʘʥʜʘʨʪʫ 

Ethernet ʥʘʟʠʚʘʻʪʴʩʷ Gigabit Ethernet. ʉʧʝʮʠʬʽʢʘʮʽʾ Gigabit Ethernet ʨʦʟʨʦʙʣʷʶʪʴʩʷ 

ʨʦʙʦʯʦʶ ʛʨʫʧʦʶ 802.3z ʦʨʛʘʥʽʟʘʮʽʾ IEEE. 

ɿʘʚʜʷʢʠ ʚʥʝʩʝʥʥʶ ʚ ʩʽʤʝʡʩʪʚʦ ʩʧʝʮʠʬʽʢʘʮʽʡ 802.3 ʧʦʯʠʥʘʶʪʴʩʷ ʚʩʽ ʟʫʩʠʣʣʷ ʧʦ 

ʟʘʙʝʟʧʝʯʝʥʥʶ ʩʫʤʽʩʥʦʩʪʽ Gigabit Ethernet ʽ ʡʦʛʦ ʤʝʥʰ ʧʨʦʜʫʢʪʠʚʥʠʭ ʨʦʜʠʯʽʚ. 

ʅʘʧʨʠʢʣʘʜ, Gigabit Ethernet ʧʨʦʜʦʚʞʫʻ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʦʡ ʞʝ ʧʨʦʪʦʢʦʣ 

CSMA/CD, ʬʦʨʤʘʪ ʢʘʜʨʘ ʽ ʨʦʟʤʽʨ ʢʘʜʨʘ, ʱʦ ʡ ʽʥʰʽ ʩʪʘʥʜʘʨʪʠ Ethernet. 

ʌʽʟʠʯʥʽ ʽʥʪʝʨʬʝʡʩʠ 

ʑʦʙ ʬʦʨʩʫʚʘʪʠ ʨʦʟʨʦʙʢʫ ʩʪʘʥʜʘʨʪʫ, ʢʦʤʘʥʜʘ 802.3z ʚʠʨʽʰʠʣʘ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʙʘʛʘʪʦ ʝʣʝʤʝʥʪʽʚ ʬʽʟʠʯʥʦʛʦ ʨʽʚʥʷ ʚʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʥʦʛʦ ʢʘʥʘʣʫ 

(Fibre Channel) ANSI. ɺʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʥʠʡ ʢʘʥʘʣ, ʨʦʟʨʦʙʣʝʥʥʠʡ ʫ ʷʢʦʩʪʽ ʦʩʥʦʚʥʦʾ 

ʢʘʥʘʣʴʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʥʘʩʪʫʧʥʦʛʦ ʧʦʢʦʣʽʥʥʷ, ʙʫʚ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʠʡ ʽ ʧʝʨʝʪʚʦʨʝʥʠʡ ʫ 

ʪʝʭʥʦʣʦʛʽʶ ʣʦʢʘʣʴʥʠʭ ʤʝʨʝʞ. 

ʆʜʥʽʻʾ ʟ ʥʝʟʥʘʯʥʠʭ ʧʨʦʙʣʝʤ ʚʠʷʚʠʣʘʩʷ ʰʚʠʜʢʽʩʪʴ ʧʝʨʝʜʘʯʽ ʩʠʛʥʘʣʽʚ. 

ʊʝʭʥʦʣʦʛʽʷ Fibre Channel ʟʘʙʝʟʧʝʯʫʻ ʧʝʨʝʜʘʯʫ ʩʠʛʥʘʣʽʚ ʽʟ ʰʚʠʜʢʽʩʪʶ 1.063 ɻʙʽʪ/ʩ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʩʭʝʤʠ ʢʦʜʫʚʘʥʥʷ, ʱʦ ʛʝʥʝʨʫʻ ʜʚʘ ʜʦʜʘʪʢʦʚʠʭ ʙʽʪʘ ʥʘ ʢʦʞʥʠʡ ʧʝʨʝʜʘʥʠʡ 

ʦʢʪʝʪ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʮʽʻʾ ʩʭʝʤʠ, ʚʽʜʦʤʦʾ ʟʘ ʥʘʟʚʦʶ 8ɺ/10ɺ ʽ ʩʭʦʞʦʶ ʽʟ ʩʭʝʤʦʶ 

4ɺ/5ɺ, ʧʨʠʚʦʜʠʪʴ ʜʦ ʪʦʛʦ, ʱʦ ʢʦʨʠʩʥʘ ʧʨʦʧʫʩʢʥʘ ʩʧʨʦʤʦʞʥʽʩʪʴ ʧʘʜʘʻ ʥʠʞʯʝ 1 

ɻʙʽʪ/ʩ. ʈʝʘʣʴʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʩʢʣʘʜʘʻ 800 ʄʙʽʪ/ʩ. ɸʣʝ ʥʘʚʽʪʴ ʪʘʢʠʡ ʨʦʟʤʽʨ ʻ 

ʟʥʘʯʥʠʤ ʜʦʩʷʛʥʝʥʥʷʤ ʜʣʷ ʙʽʣʴʰʦʩʪʽ ʽʩʥʫʶʯʠʭ ʫ ʜʘʥʠʡ ʯʘʩ ʪʝʭʥʦʣʦʛʽʡ ʣʦʢʘʣʴʥʠʭ 

ʤʝʨʝʞ, ʭʦʯʘ ʫʩʚʽʜʦʤʣʝʥʥʷ ʬʘʡʣʘ ʧʦʜʦʣʘʥʥʷ ʛʽʛʘʙʽʪʥʦʛʦ ʙʘʨ'ʻʨʘ ʽ ʥʝ ʚʠʩʪʘʯʘʻ. 

ʆʯʽʢʫʻʪʴʩʷ, ʱʦ ʟʛʦʜʦʤ ʪʝʭʥʦʣʦʛʽʾ ʧʝʨʝʜʘʯʽ ʩʠʛʥʘʣʽʚ ʟʤʦʞʫʪʴ ʧʽʜʪʨʠʤʫʚʘʪʠ 

ʰʚʠʜʢʽʩʪʴ 1,25 ɻʙʽʪ/ʩ, ʱʦ ʜʘʩʪʴ ʤʦʞʣʠʚʽʩʪʴ ʨʦʟʛʦʨʥʫʪʠ ʤʝʨʝʞʫ ʟ ʢʦʨʠʩʥʦʶ 

ʧʨʦʧʫʩʢʥʦʶ ʩʧʨʦʤʦʞʥʽʩʪʶ 1 ɻʙʽʪ/ʩ ʽ ʩʭʝʤʦʶ ʢʦʜʫʚʘʥʥʷ 8ɺ/10ɺ. 

ʉʪʘʥʜʘʨʪ Gigabit Ethernet ʙʫʜʝ ʧʽʜʪʨʠʤʫʚʘʪʠ ʥʘʩʪʫʧʥʽ ʯʦʪʠʨʠ ʩʝʨʝʜʦʚʠʱʘ 

(ʢʦʞʥʘ ʟ ʷʢʠʡ ʤʘʻ ʦʢʨʝʤʫ ʩʧʝʮʠʬʽʢʘʮʽʶ ʬʽʟʠʯʥʦʛʦ ʽʥʪʝʨʬʝʡʩʫ): 

 ʄʽʜʥʠʡ ʢʦʘʢʩʽʘʣʴʥʠʡ ʢʘʙʝʣʴ. 

 ɹʘʛʘʪʦʤʦʜʦʚʠʡ ʚʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʥʠʡ ʢʘʙʝʣʴ. 

 ʆʜʥʦʤʦʜʦʚʠʡ ʚʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʥʠʡ ʢʘʙʝʣʴ ʜʽʘʤʝʪʨʦʤ 8.3/125 ʤʽʢʨʦʥ. 

 ʅʝʝʢʨʘʥʦʚʘʥʘ ʢʨʫʯʝʥʘ ʧʘʨʘ (UTP) ʧ'ʷʪʦʾ ʢʘʪʝʛʦʨʽʾ. 

ɸʜʘʧʪʘʮʽʷ ʪʝʭʥʦʣʦʛʽʡ ʧʝʨʝʜʘʯʽ ʩʠʛʥʘʣʽʚ ʬʽʟʠʯʥʦʛʦ ʨʽʚʥʷ ʩʪʘʥʜʘʨʪʫ Fibre 

Channel ʦʨʛʘʥʽʟʘʮʽʾ ANSI ʧʦʣʝʛʰʠʣʘ ʨʦʙʦʪʫ ʟʽ ʩʪʘʥʜʘʨʪʠʟʘʮʽʻʶ ʧʝʨʝʨʘʭʦʚʘʥʠʭ ʚʠʱʝ 

ʩʝʨʝʜʦʚʠʱ. ʉʪʘʥʜʘʨʪ Fibre Channel ʧʦʩʣʫʞʠʚ ʫ ʷʢʦʩʪʽ ʦʩʥʦʚʠ ʜʣʷ ʫʩʽʭ ʚʘʨʽʘʥʪʽʚ, ʟʘ 

ʚʠʥʷʪʢʦʤ ʽʥʪʝʨʬʝʡʩʽʚ ʬʽʟʠʯʥʦʛʦ ʨʽʚʥʷ UTP ʧ'ʷʪʦʾ ʢʘʪʝʛʦʨʽʾ. ʄʘʢʩʠʤʘʣʴʥʘ 

ʧʨʦʪʷʞʥʽʩʪʴ ʣʽʥʽʡ, ʚʠʟʥʘʯʝʥʘ ʜʣʷ ʢʦʞʥʦʛʦ ʽʥʪʝʨʬʝʡʩʫ, ʟʘʙʝʟʧʝʯʫʻ ʟʘʜʦʚʽʣʴʥʫ 
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ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʜʣʷ ʙʽʣʴʰʦʩʪʽ ʽʩʥʫʶʯʠʭ ʢʘʙʝʣʴʥʠʭ ʤʝʨʝʞ ʥʘʚʽʪʴ ʫ ʚʠʧʘʜʢʫ 

ʥʘʡʛʽʨʰʦʾ ʨʝʘʣʽʟʘʮʽʾ. 

1000BaseSX 

l000BaseSX - ʮʝʩʧʝʮʠʬʽʢʘʮʽʷ, ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʨʦʙʦʯʦʶ ʛʨʫʧʦʶ 802.3z 

ʦʨʛʘʥʽʟʘʮʽʾ IEEE, ʜʣʷ ʙʘʛʘʪʦʤʦʜʦʚʦʾ ʧʝʨʝʜʘʯʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʦʨʦʪʢʦʭʚʠʣʴʦʚʠʭ 

ʣʘʟʝʨʽʚ. ʂʦʨʦʪʢʦʭʚʠʣʴʦʚʠʤʠ ʧʨʠʡʥʷʪʦ ʚʚʘʞʘʪʠ ʣʘʟʝʨʠ, ʷʢʽ ʛʝʥʝʨʫʶʪʴ ʧʨʦʤʝʥʽ ʚ 

ʜʽʘʧʘʟʦʥʽ 850 ʥʤ. ʅʘ ʧʨʘʢʪʠʮʽ ʮʷ ʨʝʢʦʤʝʥʜʘʮʽʷ ʨʦʟʨʽʟʥʷʻ ʜʚʘ ʩʝʨʝʜʦʚʠʱʘ ʧʝʨʝʜʘʯʽ - 

ʚʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʥʽ ʢʘʙʝʣʽ ʜʽʘʤʝʪʨʦʤ 50 ʽ 62,5 ʤʽʢʨʦʥ. ɺʘʨʽʘʥʪ ʽʟ ʢʘʙʝʣʝʤ ʜʽʘʤʝʪʨʦʤ 

50 ʤʽʢʨʦʥʘ ʤʦʞʝ ʧʽʜʪʨʠʤʫʚʘʪʠ ʰʚʠʜʢʽʩʪʴ ʧʝʨʝʜʘʯʽ ʩʠʛʥʘʣʽʚ 1 ɻʙʽʪ/ʩ ʥʘ ʚʽʜʩʪʘʥʽ ʜʦ 

550 ʤʝʪʨʽʚ, ʘ ʚʘʨʽʘʥʪ ʽʟ ʢʘʙʝʣʝʤ ʜʽʘʤʝʪʨʦʤ 62,5 ʤʽʢʨʦʥʘ ʥʘʢʣʘʜʘʻ ʥʘ ʜʦʚʞʠʥʫ ʦʜʥʦʛʦ 

ʩʝʛʤʝʥʪʘ ʢʘʙʝʣʷ ʦʙʤʝʞʝʥʥʷ 260 ʤʝʪʨʽʚ. 

1000BaseLX 

l000BaseLX - ʮʝ ʩʧʝʮʠʬʽʢʘʮʽʷ, ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʜʣʷ ʜʦʚʛʦʭʚʠʣʴʦʚʠʭ ʣʘʟʝʨʥʠʭ 

ʧʝʨʝʜʘʯ. ʃʘʟʝʨʥʘ ʧʝʨʝʜʘʯʘ, ʱʦ ʤʘʻ ʜʦʚʞʠʥʫ ʭʚʠʣʽ ʨʽʚʥʫ 1300 ʥʤ, ʚʚʘʞʘʻʪʴʩʷ 

ʜʦʚʛʦʭʚʠʣʴʦʚʦʶ. ʎʷ ʨʝʢʦʤʝʥʜʘʮʽʷ ʦʭʦʧʣʶʻ ʪʨʠ ʨʽʟʥʽ ʬʽʟʠʯʥʽ ʩʝʨʝʜʦʚʠʱʘ: 

 ɹʘʛʘʪʦʤʦʜʦʚʠʡ ʚʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʥʠʡ ʢʘʙʝʣʴ ʜʽʘʤʝʪʨʦʤ 62.5 ʤʽʢʨʦʥʘ. 

 ɹʘʛʘʪʦʤʦʜʦʚʠʡ ʚʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʥʠʡ ʢʘʙʝʣʴ ʜʽʘʤʝʪʨʦʤ 50 ʤʽʢʨʦʥʘ. 

 ʆʜʥʦʤʦʜʦʚʠʡ ʚʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʥʠʡ ʢʘʙʝʣʴ ʜʽʘʤʝʪʨʦʤ 8.3 ʤʽʢʨʦʥʘ. 

ɹʘʛʘʪʦʤʦʜʦʚʝ ʚʦʣʦʢʥʦ ʜʽʘʤʝʪʨʦʤ 62.5 ʤʽʢʨʦʥʘ ʤʦʞʝ ʤʘʪʠ ʧʨʦʪʷʞʥʽʩʪʴ ʥʝ 

ʙʽʣʴʰ 440 ʤʝʪʨʽʚ, ʜʽʘʤʝʪʨʦʤ 50 ʤʽʢʨʦʥ - ʥʝ ʙʽʣʴʰ 550 ʤʝʪʨʽʚ, ʘ ʩʧʝʮʠʬʽʢʘʮʽʷ 

ʦʜʥʦʤʦʜʦʚʦʛʦ ʚʦʣʦʢʥʘ ʜʽʘʤʝʪʨʦʤ 8.3 ʤʽʢʨʦʥʘ (ʮʝ ʥʘʡʜʦʨʦʞʯʝ ʚʦʣʦʢʥʦ ʟ ʧʦʛʣʷʜʫ 

ʚʠʨʦʙʥʠʮʪʚʘ ʡ ʫʩʪʘʥʦʚʢʠ) ʤʦʞʝ ʧʽʜʪʨʠʤʫʚʘʪʠ ʛʽʛʘʙʽʪʥʫ ʰʚʠʜʢʽʩʪʴ ʧʝʨʝʜʘʯʽ ʩʠʛʥʘʣʽʚ 

ʥʘ ʚʽʜʩʪʘʥʽ ʜʦ 3 ʢʤ. 

1000ɺʘʟʝʉʍ 

l000BaseCX ʚʠʟʥʘʯʘʻ ʩʧʝʮʠʬʽʢʘʮʽʶ, ʟʘʧʨʦʧʦʥʦʚʘʥʫ ʨʦʙʦʯʦʶ ʛʨʫʧʦʶ 802.3 ʜʣʷ 

ʧʝʨʝʜʘʯʽ ʧʦ ʚʠʩʦʢʦʷʢʽʩʥʽʡ ʝʢʨʘʥʦʚʘʥʦʡ ʢʨʫʯʝʥʽʡ ʧʘʨʽ ʘʙʦ ʢʦʘʢʩʽʘʣʴʥʦʤʫ ʢʘʙʝʣʶ. 

ɸʣʝ ʤʘʢʩʠʤʘʣʴʥʘ ʚʽʜʩʪʘʥʴ ʜʣʷ ʧʝʨʝʜʘʯʽ ʧʦ ʮʠʭ ʧʨʦʚʽʜʥʠʢʘʭ ʦʙʤʝʞʫʻʪʴʩʷ ʣʠʰʝ 25 

ʤʝʪʨʘʤʠ. 

ʄʽʞʢʘʜʨʦʚʠʡ ʧʨʦʤʽʞʦʢ 

ɼʦʚʞʠʥʘ ʤʽʞʢʘʜʨʦʚʦʛʦ ʧʨʦʤʽʞʢʫ ʻ ʻʜʠʥʦʶ ʽʩʪʦʪʥʦʶ ʟʤʽʥʦʶ ʚ ʧʨʦʪʦʢʦʣʽ 

802.3, ʱʦ ʙʫʣʦ ʚʠʢʣʠʢʘʥʦ ʧʦʷʚʦʶ Gigabit Ethernet. "ʊʝʭʥʦʣʦʛʽʷ Ethernet", ʧʨʦʪʦʢʦʣ 

CSMA/CD 802.3 ʧʝʨʝʜʙʘʯʘʻ ʤʽʞ ʢʘʜʨʘʤʠ ʧʨʦʤʽʞʦʢ ʜʦʚʞʠʥʦʶ ʚ 96 ʙʽʪ, ʱʦ 

ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʜʦʚʽʣʴʥʠʡ ʨʷʜʦʢ ʜʚʽʡʢʦʚʠʭ ʩʠʤʚʦʣʽʚ, ʻʜʠʥʝ ʧʨʠʟʥʘʯʝʥʥʷ ʷʢʦʛʦ - 

ʪʨʠʤʘʪʠ ʣʽʥʽʶ ʟʘʡʥʷʪʦʶ. ɯʥʰʠʤʠ ʩʣʦʚʘʤʠ, ʮʝ ʩʧʝʮʽʘʣʴʥʠʡ ʧʨʠʡʦʤ, ʫʙʫʜʦʚʘʥʠʡ ʜʦ 

ʧʨʦʪʦʢʦʣʫ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʩʪʘʥʮʽʾ, ʱʦ ʧʝʨʝʜʘʻ, ʟʙʝʨʝʛʪʠ ʟʘ ʩʦʙʦʶ ʧʨʘʚʦ ʥʘ ʜʦʩʪʫʧ ʜʦ 

ʩʝʨʝʜʦʚʠʱʘ ʧʽʜ ʯʘʩ ʧʽʜʛʦʪʫʚʘʥʥʷ ʜʦ ʧʝʨʝʜʘʯʽ ʥʘʩʪʫʧʥʦʛʦ ʢʘʜʨʫ ʜʘʥʠʭ. ʋ Gigabit 

Ethernet 96 ʙʽʪ ʧʨʦʣʽʪʘʶʪʴ ʪʘʢ ʰʚʠʜʢʦ, ʱʦ ʝʣʝʢʪʨʦʥʥʽ ʢʦʤʧʦʥʝʥʪʠ ʤʝʨʝʞʥʦʛʦ 

ʘʜʘʧʪʝʨʫ ʥʝ ʚʩʪʠʛʘʶʪʴ ʾʭ ʟʘʩʚʦʾʪʠ. ɹʽʣʴʰ ʪʦʛʦ, ʧʨʠ ʛʽʛʘʙʽʪʥʽʡ ʰʚʠʜʢʦʩʪʽ ʧʝʨʝʜʘʯʘ 

ʩʠʛʥʘʣʽʚ ʤʽʥʽʤʘʣʴʥʦʾ ʜʦʚʞʠʥʠ ʢʘʜʨʫ, ʨʽʚʥʦʾ 64 ʦʢʪʝʪʫ, ʚʠʷʚʣʷʻʪʴʩʷ ʥʝʜʦʩʪʘʪʥʴʦʶ 

ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʢʦʥʬʣʽʢʪʽʚ. ʋ Gigabit Ethernet ʧʨʦʤʽʞʦʢ ʤʘʻ ʜʦʚʞʠʥʫ 512 ʦʢʪʝʪʽʚ. ʎʷ 

ʦʩʦʙʣʠʚʽʩʪʴ, ʚʽʜʦʤʘ ʟʘ ʥʘʟʚʦʶ ʧʘʢʝʪʥʦʾ ʧʝʨʝʜʘʯʽ (Frame Bursting), ʜʦʟʚʦʣʷʻ ʩʪʘʥʮʽʾ 

ʧʝʨʝʜʘʚʘʪʠ ʱʦʨʘʟ, ʫ ʚʠʧʘʜʢʫ ʫʩʧʽʰʥʦʛʦ ʟʘʭʦʧʣʝʥʥʷ ʩʤʫʛʠ ʯʘʩʪʦʪ, ʜʦ 8192 ʦʢʪʝʪʽʚ. 

ʂʦʥʢʫʨʫʶʯʠʡ ʜʦʩʪʫʧ ʜʦ ʩʝʨʝʜʦʚʠʱʘ 

ʍʦʯʘ ʽ ʥʝ ʟʦʚʩʽʤ ʥʦʚʠʡ (ʫ ʪʦʤʫ ʟʤʽʩʪʽ, ʱʦ ʚʽʥ ʽʩʥʫʚʘʚ ʜʦ ʽʥʽʮʽʘʪʠʚʠ ʛʨʫʧʠ 

802.3z), ʢʦʥʢʫʨʫʶʯʦʛʦ ʤʝʪʦʜʫ ʜʦʩʪʫʧʘ ʜʦ ʩʝʨʝʜʦʚʠʱʘ ʙʫʚ ʧʦʜʘʥʠʡ ʥʘ ʦʙʛʦʚʦʨʝʥʥʷ. 

ʂʦʣʠ ʦʨʛʘʥʽʟʘʮʽʷ IEEE ʨʦʟʨʦʙʣʷʣʘ ʨʦʟʛʣʷʥʫʪʽ ʚʠʱʝ ʚʘʨʽʘʥʪʠ Fast Ethernet, ʙʫʚ 

ʧʝʨʝʜʙʘʯʝʥʠʡ ʽ ʧʦʚʥʦʜʫʧʣʝʢʩʥʠʡ ʨʝʞʠʤ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ. ʇʦʚʥʦʜʫʧʣʝʢʩʥʘ ʧʝʨʝʜʘʯʘ 
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- ʮʝ ʦʜʥʦʯʘʩʥʦ ʧʝʨʝʜʘʯʘ ʽ ʧʨʠʡʦʤ ʜʘʥʠʭ ʧʦ ʨʽʟʥʠʭ ʰʣʷʭʘʭ. ʇʦ ʩʫʪʽ, ʧʝʨʝʜʘʚʘʯ 

ʦʜʥʦʛʦ ʧʨʠʩʪʨʦʶ (ʥʘʧʨʠʢʣʘʜ, ʧʦʨʪ ʢʦʤʫʪʘʪʦʨʘ) ʚʠʢʦʨʠʩʪʦʚʫʻ ʚʠʜʽʣʝʥʠʡ ʰʣʷʭ ʜʦ 

ʧʨʠʡʤʘʯʘ ʽʥʰʦʛʦ ʧʨʠʩʪʨʦʶ (ʥʘʧʨʠʢʣʘʜ, ʤʝʨʝʞʥʦʤʫ ʘʜʘʧʪʝʨʫ ʢʦʤʧ'ʶʪʝʨʘ) ʽ ʥʘʚʧʘʢʠ. 

ʊʘʢʠʡ ʧʨʠʥʮʠʧ ʜʦʟʚʦʣʷʻ ʫʥʠʢʥʫʪʠ ʢʦʥʢʫʨʝʥʮʽʾ ʟʘ ʪʫ ʩʘʤʫ ʩʤʫʛʫ ʯʘʩʪʦʪ ʤʽʞ 

ʬʫʥʢʮʽʷʤʠ ʧʨʠʡʦʤʫ ʽ ʧʝʨʝʜʘʯʽ. ʋ ʢʦʤʫʪʫʶʯʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʢʦʥʬʣʽʢʪʥʠʡ ʜʦʤʝʥ 

ʩʪʠʩʢʫʻʪʴʩʷ ʜʦ ʜʚʦʭ ʧʨʠʩʪʨʦʾʚ - ʧʦʨʪʘ ʢʦʤʫʪʘʪʦʨʘ ʽ ʧʨʠʩʪʨʦʶ, ʜʦ ʷʢʦʛʦ ʚʽʥ 

ʧʽʜʢʣʶʯʝʥʠʡ. ʂʦʞʥʠʡ ʧʨʠʩʪʨʽʡ ʤʦʞʝ ʦʜʝʨʞʘʪʠ ʜʦʟʚʽʣ ʥʘ ʧʝʨʝʜʘʯʫ ʽ ʤʦʞʝ ʧʦʤʽʩʪʠʪʠ 

ʢʘʜʨʠ ʚ ʩʝʨʝʜʦʚʠʱʝ, ʱʦ ʧʝʨʝʜʘʻ, ʽʟ ʰʚʠʜʢʽʩʪʶ, ʙʣʠʟʴʢʦʾ ʜʦ ʰʚʠʜʢʦʩʪʽ ʧʝʨʝʜʘʯʽ ʧʦ 

ʧʨʦʚʽʜʥʠʢʫ. ʇʨʦʪʦʢʦʣ CSMA/CD ʩʪʘʻ ʥʝʧʦʪʨʽʙʥʠʤ ʘʪʘʚʽʟʤʦʤ Ethernet. ʊʝʭʥʦʣʦʛʽʷ 

Gigabit Ethernet ʧʦʢʣʘʜʘʻʪʴʩʷ ʥʘ ʫʩʧʽʰʥʝ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʧʨʦʪʦʢʦʣʫ Fast Ethernet. 

ʌʘʢʪʠʯʥʦ ʙʘʛʘʪʦ ʚʠʨʦʙʥʠʢʽʚ ʧʨʦʝʢʪʫʶʪʴ ʩʚʦʾ ʧʨʠʩʪʨʦʾ ʟ ʨʦʟʨʘʭʫʥʢʦʤ ʪʽʣʴʢʠ ʥʘ 

ʧʦʚʥʦʜʫʧʣʝʢʩʥʠʡ ʨʝʞʠʤ ʨʦʙʦʪʠ, ʱʦ ʻ ʧʝʨʝʜʫʤʦʚʦʶ ʫʩʧʽʭʫ ʨʦʟʛʦʨʪʘʥʥʷ 

ʧʦʚʥʦʜʫʧʣʝʢʩʥʦʾ ʢʦʤʫʪʫʶʯʦʾ ʤʝʨʝʞʽ. 

 

ʇʠʪʘʥʥʷ ʜʣʷ ʩʘʤʦʢʦʥʪʨʦʣʶ: 

1. ʗʢʽ ʽʩʥʫʶʪʴ ʤʝʭʘʥʽʟʤʠ ʜʦʩʪʫʧʫ ʜʦ ʩʝʨʝʜʦʚʠʱʘ? 

2. ʑʦ ʪʘʢʝ ʜʦʩʪʫʧ ʜʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘ ʦʩʥʦʚʽ ʢʦʥʢʫʨʝʥʮʽʾ? 

3. ʑʦ ʥʘʟʠʚʘʻʪʴʩʷ ʩʠʥʭʨʦʥʽʟʘʮʽʻʶ ʥʘʧʝʨʝʜ? 

4. ʑʦ ʪʘʢʝ ʤʝʪʦʜ ʜʦʩʪʫʧʫ ʟ ʧʝʨʝʜʘʯʝʶ ʤʘʨʢʝʨʘ? 

5. ʑʦ ʪʘʢʝ ʤʝʪʦʜ ʜʦʩʪʫʧʫ ʟ ʧʝʨʝʜʘʯʝʶ ʚ ʤʝʨʝʞʘʭ FDDI? 

6. ʊʝʭʥʦʣʦʛʽʷ Ethernet. 

7. ʊʝʭʥʦʣʦʛʽʷ Fast Ethernet. 

8. ʑʦ ʪʘʢʝ 100BaseTX? 

9. ʑʦ ʪʘʢʝ 100BaseFX? 

10. ʑʦ ʪʘʢʝ 100BaseT4? 

11. ʗʢʽ ʻ ʩʭʝʤʠ ʧʝʨʝʜʘʯʽ ʩʠʛʥʘʣʽʚ? 

12. ʑʦ ʪʘʢʝ 100Base4T+? 

13. ʑʦ ʪʘʢʝ 100Base? 

14. Gigabit Ethernet. 

15. ʌʽʟʠʯʥʽ ʽʥʪʝʨʬʝʡʩʠ.ʑʦ ʪʘʢʝ 1000BaseSX? 

17. ʑʦ ʪʘʢʝ 1000BaseLX? 

18. ʑʦ ʪʘʢʝ 1000ɺʘʟʝʉʍ? 

19. ɼʣʷ ʯʦʛʦ ʧʦʪʨʽʙʥʠʡ ʤʽʞʢʘʜʨʦʚʠʡ ʧʨʦʤʽʞʦʢ? 

20. ʑʦ ʥʘʟʠʚʘʻʪʴʩʷ ʢʦʥʢʫʨʫʶʯʠʤ ʜʦʩʪʫʧʦʤ ʜʦ ʩʝʨʝʜʦʚʠʱʘ? 
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ʊʝʤʘ 2. ʊʝʭʥʦʣʦʛʽʷ Token Ring ProNET. 

 

ʇʠʪʘʥʥʷ: 

1. ʊʝʭʥʦʣʦʛʽʷ Token Ring ProNET. 

 

ʃʽʪʝʨʘʪʫʨʘ:[ 1, ʩʪʦʨ. 149..155, 3, ʩʪʦʨ. 108..116] 

ʊʝʭʥʦʣʦʛʽʷ Token Ring ProNET 

ProNET-10 - ʮʝ ʽʤ'ʷ ʢʦʤʝʨʮʽʡʥʦʛʦ ʤʝʨʝʞʥʦʛʦ ʧʨʦʜʫʢʪʫ ʜʣʷ ʃʆʄ, ʱʦ ʻ 

ʮʽʢʘʚʦʶ ʘʣʴʪʝʨʥʘʪʠʚʦʶ Ethernetʫ. ɿʘʩʥʦʚʘʥʠʡ ʥʘ ʤʝʨʝʞʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʚ 

ʫʥʽʚʝʨʩʠʪʝʪʘʭ, ʽ ʩʪʚʦʨʝʥʠʡ Proteon Incorporated, proNET-10 ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʧʘʩʠʚʥʦʾ 

ʢʘʙʝʣʴʥʦʾ ʩʠʩʪʝʤʠ, ʱʦ ʟ'ʻʜʥʫʻ ʢʦʤʧ'ʶʪʝʨʠ. ʗʢ ʽ Ethernet, ʥʠʟʴʢʦʰʚʠʜʢʽʩʥʘ ʚʝʨʩʽʷ 

ʧʨʘʮʶʻ ʟʽ ʰʚʠʜʢʽʩʪʶ 10 ʄʙʽʪ/ʩ, ʦʙʤʝʞʝʥʘ ʢʦʨʦʪʢʠʤʠ ʚʽʜʩʪʘʥʷʤʠ, ʽ ʚʠʤʘʛʘʻ, ʱʦʙ 

ʢʦʤʧ'ʶʪʝʨʠ ʤʘʣʠ ʘʢʪʠʚʥʽ ʽʥʪʝʨʬʝʡʩʠ ʟ ɽʆʄ.  

ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ Ethernetʘ ʘʙʦ ʽʥʰʠʭ ʘʥʘʣʦʛʽʯʥʠʭ ʰʠʥʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, proNET-10 

ʚʠʤʘʛʘʻ, ʱʦʙ ʢʦʤʧ'ʶʪʝʨʠ ʙʫʣʠ ʟ'ʻʜʥʘʥʽ ʢʘʙʝʣʷʤʠ ʚ ʦʜʠʥʦʯʥʝ ʢʽʣʴʮʝ, ʽ ʚʠʢʦʨʠʩʪʦʚʫʻ 

ʪʝʭʥʦʣʦʛʽʶ ʜʦʩʪʫʧʫ, ʚʽʜʦʤʫ ʷʢ ʧʝʨʝʜʘʯʘ ʤʘʨʢʝʨʘ. ʉʠʩʪʝʤʠ ʟ ʧʝʨʝʜʘʯʝʶ ʤʘʨʢʝʨʘ 

ʚʽʜʨʽʟʥʷʻ ʚʽʜ ʽʥʰʠʭ ʪʠʤ, ʱʦ ʚ ʥʠʭ ʜʦʩʪʫʧ ʟʜʽʡʩʥʶʻʪʴʩʷ ʰʣʷʭʦʤ ʧʦʩʣʽʜʦʚʥʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʩʽʤʘ ʤʘʰʠʥʘʤʠ ʤʝʨʝʞʽ. ʋ ʙʫʜʴ-ʷʢʠʡ ʤʦʤʝʥʪ ʯʘʩʫ ʨʽʚʥʦ ʦʜʥʘ ʤʘʰʠʥʘ 

ʤʘʻ ʤʘʨʢʝʨ, ʱʦ ʥʘʜʘʻ ʧʨʘʚʦ ʮʽʡ ʤʘʰʠʥʽ ʧʝʨʝʜʘʪʠ ʧʘʢʝʪ. ʇʽʩʣʷ ʧʦʩʠʣʢʠ ʮʴʦʛʦ ʧʘʢʝʪʘ, 

ʤʘʰʠʥʘ ʧʝʨʝʜʘʻ ʤʘʨʢʝʨ ʥʘʩʪʫʧʥʽʡ ʤʘʰʠʥʽ ʦʜʠʥ ʧʦ ʦʜʥʦʤʫ. ʊʦʤʫ, ʢʦʣʠ ʞʦʜʥʘ ʟ 

ʤʘʰʠʥ ʥʽʯʦʛʦ ʥʝ ʧʦʩʠʣʘʻ, ʚʦʥʠ ʙʝʟʫʧʠʥʥʦ ʧʝʨʝʜʘʶʪʴ ʤʘʨʢʝʨ ʧʦ ʢʽʣʴʮʶ, ʢʦʣʠ ʾʤ ʫʩʽʤ 

ʧʦʪʨʽʙʥʦ ʧʦʩʣʘʪʠ ʧʘʢʝʪʠ, ʚʦʥʠ ʯʝʢʘʶʪʴ ʩʚʦʻʾ ʯʝʨʛʠ, ʱʦʙ ʾʭ ʧʦʩʣʘʪʠ. 

ʍʦʯʘ ʧʝʨʝʜʘʯʘ ʤʘʨʢʝʨʘ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʘ ʜʣʷ ʰʠʥʥʠʭ ʪʦʧʦʣʦʛʽʡ ʪʠʧʫ 

Ethernetʘ, ʩʘʤʝ ʢʽʣʴʮʝʚʽ ʪʦʧʦʣʦʛʽʾ ʨʦʙʣʷʪʴ ʧʝʨʝʜʘʯʫ ʤʘʨʢʝʨʘ ʦʩʦʙʣʠʚʦ ʧʨʦʩʪʦʶ, ʪʦʤʫ 

ʱʦ ʬʽʟʠʯʥʽ ʟ'ʻʜʥʘʥʥʷ ʚʠʟʥʘʯʘʶʪʴ ʧʦʩʣʽʜʦʚʥʽʩʪʴ, ʫ ʷʢʽʡ ʧʝʨʝʜʘʻʪʴʩʷ ʤʘʨʢʝʨ. 

ɻʦʣʦʚʥʠʤ ʻ ʪʝ, ʱʦ ʜʘʥʘ ʤʘʰʠʥʘ ʥʝ ʟʥʘʻ, ʢʦʤʫ ʚʦʥʘ ʧʝʨʝʜʘʻ ʤʘʨʢʝʨ. 

ʑʦʙ ʨʦʟʫʤʽʪʠ, ʷʢ ʧʨʘʮʶʻ ʢʽʣʴʮʝ, ʧʦʪʨʽʙʥʦ ʨʦʟʛʣʷʥʫʪʠ ʫʩʪʘʪʢʫʚʘʥʥʷ. ʌʽʟʠʯʥʦ 

ʢʽʣʴʮʝʚʘ ʤʝʨʝʞʘ ʥʝ ʻ ʙʝʟʫʧʠʥʥʦʶ ʢʽʣʴʮʝʚʦʶ - ʚʦʥʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʟ'ʻʜʥʘʥʴ ʪʦʯʢʘ-

ʪʦʯʢʘ ʤʽʞ ʽʥʪʝʨʬʝʡʩʘʤʠ ʢʦʤʧ'ʶʪʝʨʽʚ ʤʝʨʝʞʽ. ʋ ʢʦʞʥʦʤʫ ʢʦʤʧ'ʶʪʝʨʽ ʦʜʠʥ ʧʨʦʚʽʜ 

ʧʝʨʝʜʘʻ ʚʭʽʜʥʽ ʩʠʛʥʘʣʠ, ʘ ʽʥʰʠʡ - ʚʠʭʽʜʥʽ ʩʠʛʥʘʣʠ. ʂʦʥʮʝʧʪʫʘʣʴʥʦ ʢʦʞʥʠʡ ʽʥʪʝʨʬʝʡʩ 

ʢʦʤʧ'ʶʪʝʨʘ ʧʨʘʮʶʻ ʚ ʦʜʥʦʤʫ ʽʟ ʪʨʴʦʭ ʨʝʞʠʤʽʚ: ʨʝʞʠʤʽ ʢʦʧʽʶʚʘʥʥʷ, ʨʝʞʠʤʽ ʧʝʨʝʜʘʯʽ 

ʽ ʨʝʞʠʤʽ ʚʽʜʥʦʚʣʝʥʥʷ. 

ʗʢʱʦ ʽʥʪʝʨʬʝʡʩ ʥʝ ʚʦʣʦʜʽʻ ʤʘʨʢʝʨʦʤ, ʚʽʥ ʧʨʘʮʶʻ ʚ ʨʝʞʠʤʽ ʢʦʧʽʶʚʘʥʥʷ, 

ʯʠʪʘʶʯʠ ʙʽʪʠ ʟ ʚʭʽʜʥʦʛʦ ʧʨʦʚʦʜʫ ʽ ʢʦʧʽʶʶʯʠ ʾʭ ʫ ʚʠʭʽʜʥʠʡ ʢʘʙʝʣʴ. ʋ ʨʝʞʠʤʽ 

ʢʦʧʽʶʚʘʥʥʷ ʽʥʪʝʨʬʝʡʩ ʪʘʢʦʞ ʧʝʨʝʛʣʷʜʘʻ ʧʦʪʽʢ ʜʘʥʠʭ, ʱʦʙ ʟʥʘʡʪʠ ʧʘʢʝʪʠ, ʘʜʨʝʩʦʚʘʥʽ 

ʡʦʛʦ ʤʘʰʠʥʽ, ʽ ʧʦʤʽʱʘʻ ʢʦʧʽʶ ʪʘʢʠʭ ʧʘʢʝʪʽʚ ʫ ʧʘʤ'ʷʪʴ ʤʘʰʠʥʠ. ʗʢʱʦ ʞ ʽʥʪʝʨʬʝʡʩ 

ʚʦʣʦʜʽʻ ʤʘʨʢʝʨʦʤ, ʚʽʥ ʧʨʘʮʶʻ ʚ ʨʝʞʠʤʽ ʧʝʨʝʜʘʯʽ, ʧʦʩʠʣʘʶʯʠ ʧʘʢʝʪ ʧʦ ʚʠʭʽʜʥʦʤʫ 

ʢʘʙʝʣʽ ʽ ʧʝʨʝʚʽʨʷʶʯʠ ʡʦʛʦ ʢʦʨʝʢʪʥʽʩʪʴ ʧʨʠ ʯʠʪʘʥʥʽ ʧʘʢʝʪʘ ʟ ʚʭʽʜʥʦʛʦ ʧʨʦʚʦʜʫ (ʧʽʩʣʷ 

ʧʨʦʭʦʜʞʝʥʥʷ ʢʽʣʴʮʷ ʧʘʢʝʪ ʧʦʚʝʨʥʝʪʴʩʷ ʧʦ ʚʭʽʜʥʦʤʫ ʧʨʦʚʦʜʽ). 

ɺʘʞʣʠʚʦ ʨʦʟʫʤʽʪʠ, ʱʦ ProNET-10 - ʮʝ ʪʝʭʥʦʣʦʛʽʷ ʃʆʄ, ʱʦ ʤʘʻ ʤʘʣʝʥʴʢʽ ʧʘʫʟʠ 

ʧʨʠ ʧʝʨʝʜʘʯʽ. ʉʪʚʦʨʝʥʘ ʥʘ ʦʩʥʦʚʽ ʝʢʨʘʥʦʚʘʥʦʛʦ ʤʽʜʥʦʛʦ ʢʘʙʝʣʷ, ʮʝ ʢʽʣʴʮʝ ʤʦʞʝ 

ʦʭʦʧʣʶʚʘʪʠ ʷʢʥʘʡʙʽʣʴʰʝ ʜʝʢʽʣʴʢʘ ʩʫʤʽʞʥʠʭ ʙʫʜʠʥʢʽʚ. ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ 

ʦʧʪʦʚʦʣʦʢʦʥʥʦʛʦ ʢʘʙʝʣʷ ʢʽʣʴʮʝ ʤʦʞʝ ʦʭʦʧʣʶʚʘʪʠ ʚʝʣʠʢʽ ʚʽʜʩʪʘʥʽ (ʥʘʧʨʠʢʣʘʜ, ʮʽʣʝ 

ʫʥʽʚʝʨʩʠʪʝʪʩʴʢʝ ʤʽʩʪʝʯʢʦ). ʋ ʙʫʜʴ-ʷʢʦʤʫ ʚʠʧʘʜʢʫ ʟʘʪʨʠʤʢʠ ʧʦʰʠʨʝʥʥʷ ʻ 

ʤʘʣʝʥʴʢʠʤʠ. ʗʢ ʥʘʩʣʽʜʦʢ, ʩʠʛʥʘʣʠ ʤʦʞʫʪʴ ʧʦʰʠʨʶʚʘʪʠʩʷ ʧʦ ʚʩʴʦʤʫ ʢʽʣʴʮʽ ʽ 

ʧʦʚʝʨʪʘʪʠʩʷ ʚʽʜʧʨʘʚʥʠʢʫ ʪʘʢ ʰʚʠʜʢʦ, ʱʦ ʧʦʯʘʪʦʢ ʧʘʢʝʪʘ ʚʩʪʠʛʘʻ ʧʦʚʝʨʥʫʪʠʩʷ ʪʦʜʽ, 

ʢʦʣʠ ʚʽʜʧʨʘʚʥʠʢ ʱʝ ʧʨʦʜʦʚʞʫʻ ʧʝʨʝʜʘʚʘʪʠ. ʇʝʨʝʚʘʛʘ ʢʦʨʦʪʢʠʭ ʧʘʫʟ ʧʨʠ ʧʦʰʠʨʝʥʥʽ 
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ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʩʪʘʥʮʽʷ ʤʦʞʝ ʰʚʠʜʢʦ ʚʠʟʥʘʯʠʪʠ, ʯʠ ʥʝ ʨʦʟʽʨʚʘʥʘ. ɺʦʥʘ ʤʦʞʝ 

ʪʘʢʦʞ ʚʠʟʥʘʯʠʪʠ, ʯʠ ʥʝ ʟ'ʷʚʠʣʠʩʷ ʧʦʤʠʣʢʠ ʚ ʧʘʢʝʪʽ ʯʝʨʝʟ ʝʣʝʢʪʨʠʯʥʽ ʧʝʨʝʰʢʦʜʠ ʘʙʦ 

ʥʝʩʧʨʘʚʥʝ ʫʩʪʘʪʢʫʚʘʥʥʷ. 

 

ʇʠʪʘʥʥʷ ʜʣʷ ʩʘʤʦʢʦʥʪʨʦʣʶ: 

1. ɿ ʯʦʛʦ ʩʢʣʘʜʘʻʪʴʩʷ ʪʝʭʥʦʣʦʛʽʷ Token Ring ProNET? 

2. ɺʽʜʤʽʥʥʦʩʪʽ ProNET ʚʽʜ Ethernet ʘʙʦ ʽʥʰʠʭ ʘʥʘʣʦʛʽʯʥʠʭ ʰʠʥʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. 

3. ʗʢ ʧʨʘʮʶʻ ʢʽʣʴʮʝ? 

4. ʑʦ ʨʦʙʠʪʴ ʽʥʪʝʨʬʝʡʩ ʫ ʨʝʞʠʤʽ ʢʦʧʽʶʚʘʥʥʷ? 

5. ʆʩʦʙʣʠʚʦʩʪʽ ʪʝʭʥʦʣʦʛʽʾ ProNET. 
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ʊʝʤʘ 3. ʊʝʭʥʦʣʦʛʽʷ FDDI. ʄʝʪʦʜ ʜʦʩʪʫʧʫ ʟ ʧʝʨʝʜʘʯʝʶ ʚ ʤʝʨʝʞʘʭ FDDI. 

 

ʇʠʪʘʥʥʷ: 

1. ʄʝʪʦʜ ʜʦʩʪʫʧʫ ʟ ʧʝʨʝʜʘʯʝʶ ʚ ʤʝʨʝʞʘʭ FDDI. 

2. ʊʠʧʠ ʚʫʟʣʽʚ ʽ ʧʨʘʚʠʣʘ ʾʭ ʟ'ʻʜʥʘʥʥʷ ʚ ʤʝʨʝʞʫ. 

 

ʃʽʪʝʨʘʪʫʨʘ:[ 1, ʩʪʦʨ. 157..160, 3, ʩʪʦʨ. 119..127] 

ʄʝʪʦʜ ʜʦʩʪʫʧʫ ʟ ʧʝʨʝʜʘʯʝʶ ʚ ʤʝʨʝʞʘʭ FDDI 

ʄʝʨʝʞʘ FDDI ʙʫʜʫʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʜʚʦʭ ʦʧʪʦʚʦʣʦʢʦʥʥʠʭ ʢʽʣʝʮʴ ʽʟ ʮʝʨʢʫʣʷʮʽʻʶ 

ʤʘʨʢʝʨʽʚ ʫ ʧʨʦʪʠʣʝʞʥʠʭ ʥʘʧʨʷʤʢʘʭ, ʱʦ ʫʪʚʦʨʶʶʪʴ ʦʩʥʦʚʥʠʡ ʽ ʨʝʟʝʨʚʥʠʡ ʰʣʷʭʠ 

ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ ʤʽʞ ʚʫʟʣʘʤʠ ʤʝʨʝʞʽ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʜʚʦʭ ʢʽʣʝʮʴ - ʮʝ ʦʩʥʦʚʥʠʡ ʩʧʦʩʽʙ 

ʧʽʜʚʠʱʝʥʥʷ ʚʽʜʢʘʟʦʩʪʽʡʢʦʩʪʽ ʚ ʤʝʨʝʞʽ FDDI, ʽ ʚʫʟʣʠ, ʷʢʽ ʭʦʯʫʪʴ ʥʠʤʠ ʩʢʦʨʠʩʪʘʪʠʩʷ, 

ʧʦʚʠʥʥʽ ʙʫʪʠ ʧʽʜʢʣʶʯʝʥʽ ʜʦ ʦʙʦʭ ʢʽʣʴʮʴ. ʇʨʠ ʥʦʨʤʘʣʴʥʦʤʫ ʨʝʞʠʤʽ ʨʦʙʦʪʠ ʤʝʨʝʞʽ 

ʜʘʥʽ ʧʨʦʭʦʜʷʪʴ ʯʝʨʝʟ ʫʩʽ ʚʫʟʣʠ ʽ ʚʩʽ ʜʽʣʷʥʢʠ ʢʘʙʝʣʷ ʧʝʨʚʠʥʥʦʛʦ (Primary) ʢʽʣʴʮʷ, 

ʪʦʤʫ ʮʝʡ ʨʝʞʠʤ ʥʘʟʠʚʘʻʪʴʩʷ ʨʝʞʠʤʦʤ Thru - "ʥʘʩʢʨʽʟʥʠʤ" ʘʙʦ "ʪʨʘʥʟʠʪʥʠʤ". 

ɺʪʦʨʠʥʥʝ ʢʽʣʴʮʝ (Secondary) ʫ ʮʴʦʤʫ ʨʝʞʠʤʽ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ. 

ʋ ʚʠʧʘʜʢʫ ʷʢʦʛʦʩʴ ʚʠʜʫ ʚʽʜʤʦʚʠ, ʢʦʣʠ ʯʘʩʪʠʥʘ ʧʝʨʚʠʥʥʦʛʦ ʢʽʣʴʮʷ ʥʝ ʤʦʞʝ 

ʧʝʨʝʜʘʚʘʪʠ ʜʘʥʽ (ʥʘʧʨʠʢʣʘʜ, ʦʙʨʠʚ ʢʘʙʝʣʷ ʘʙʦ ʚʽʜʤʦʚʘ ʚʫʟʣʘ), ʧʝʨʚʠʥʥʝ ʢʽʣʴʮʝ 

ʦʙ'ʻʜʥʫʻʪʴʩʷ ʟ ʚʪʦʨʠʥʥʠʤ, ʩʪʚʦʨʶʶʯʠ ʟʥʦʚʫ ʻʜʠʥʝ ʢʽʣʴʮʝ. ʎʝʡ ʨʝʞʠʤ ʨʦʙʦʪʠ ʤʝʨʝʞʽ 

ʥʘʟʠʚʘʻʪʴʩʷ Wrap, ʪʦʙʪʦ "ʟʛʦʨʪʘʥʥʷ" ʢʽʣʝʮʴ. ʆʧʝʨʘʮʽʷ ʟʛʦʨʪʘʥʥʷ ʨʦʙʠʪʴʩʷ ʩʠʣʘʤʠ 

ʢʦʥʮʝʥʪʨʘʪʦʨʦʚ ʽ ʤʝʨʝʞʥʠʭ ʘʜʘʧʪʝʨʽʚ FDDI. ɼʣʷ ʩʧʨʦʱʝʥʥʷ ʮʽʻʾ ʧʨʦʮʝʜʫʨʠ ʜʘʥʽ ʧʦ 

ʧʝʨʚʠʥʥʦʤʫ ʢʽʣʴʮʽ ʟʘʚʞʜʠ ʧʝʨʝʜʘʶʪʴʩʷ ʧʨʦʪʠ ʛʦʜʠʥʥʠʢʦʚʦʾ ʩʪʨʽʣʴʮʽ, ʘ ʧʦ 

ʚʪʦʨʠʥʥʦʤʫ ï ʟʘ ʛʦʜʠʥʥʠʢʦʚʦʶ ʩʪʨʽʣʢʦʶ. 

ʋ ʩʪʘʥʜʘʨʪʘʭ FDDI ʧʨʠʜʽʣʷʻʪʴʩʷ ʙʘʛʘʪʦ ʫʚʘʛʠ ʨʽʟʥʠʤ ʧʨʦʮʝʜʫʨʘʤ, ʷʢʽ 

ʜʦʟʚʦʣʷʶʪʴ ʚʠʟʥʘʯʠʪʠ ʥʘʷʚʥʽʩʪʴ ʚʽʜʤʦʚʠ ʚ ʤʝʨʝʞʽ, ʘ ʧʦʪʽʤ ʟʨʦʙʠʪʠ ʥʝʦʙʭʽʜʥʫ 

ʨʝʢʦʥʬʠʛʫʨʘʮʠʶ. ʄʝʨʝʞʘ FDDI ʤʦʞʝ ʮʽʣʢʦʤ ʚʽʜʥʦʚʣʶʚʘʪʠ ʩʚʦʶ ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ ʫ 

ʚʠʧʘʜʢʫ ʦʜʠʥʠʯʥʠʭ ʚʽʜʤʦʚ ʾʾ ʝʣʝʤʝʥʪʽʚ. ʇʨʠ ʤʥʦʞʠʥʥʠʭ ʚʽʜʤʦʚʘʭ ʤʝʨʝʞʘ 

ʨʦʟʧʘʜʘʻʪʴʩʷ ʥʘ ʜʝʢʽʣʴʢʘ ʥʝ ʟʚ'ʷʟʘʥʠʭ ʤʝʨʝʞ. 

ʂʽʣʴʮʷ ʚ ʤʝʨʝʞʘʭ FDDI ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʷʢ ʟʘʛʘʣʴʥʝ ʨʦʟʜʽʣʴʥʝ ʩʝʨʝʜʦʚʠʱʝ 

ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ, ʪʦʤʫ ʜʣʷ ʥʝʾ ʚʠʟʥʘʯʝʥʠʡ ʩʧʝʮʽʘʣʴʥʠʡ ʤʝʪʦʜ ʜʦʩʪʫʧʫ. ʎʝʡ ʤʝʪʦʜ 

ʜʫʞʝ ʙʣʠʟʴʢʠʡ ʜʦ ʤʝʪʦʜʫ ʜʦʩʪʫʧʫ ʤʝʨʝʞ Token Ring ʽ ʪʘʢʦʞ ʥʘʟʠʚʘʻʪʴʩʷ ʤʝʪʦʜʦʤ 

ʤʘʨʢʝʨʥʦʛʦ (ʘʙʦ ʪʦʢʝʥʥʦʛʦ) ʢʽʣʴʮʷ - token ring. 

ʉʪʘʥʮʽʷ ʤʦʞʝ ʧʦʯʘʪʠ ʧʝʨʝʜʘʯʫ ʩʚʦʾʭ ʚʣʘʩʥʠʭ ʢʘʜʨʽʚ ʜʘʥʠʭ ʪʽʣʴʢʠ ʚ ʪʦʤʫ 

ʚʠʧʘʜʢʫ, ʷʢʱʦ ʚʦʥʘ ʦʜʝʨʞʘʣʘ ʚʽʜ ʧʦʧʝʨʝʜʥʴʦʾ ʩʪʘʥʮʽʾ ʩʧʝʮʽʘʣʴʥʠʡ ʢʘʜʨ - ʪʦʢʝʥ 

ʜʦʩʪʫʧʫ. ʇʽʩʣʷ ʮʴʦʛʦ ʚʦʥʘ ʤʦʞʝ ʧʝʨʝʜʘʚʘʪʠ ʩʚʦʾ ʢʘʜʨʠ, ʷʢʱʦ ʚʦʥʠ ʚ ʥʝʾ ʻ, ʧʨʦʪʷʛʦʤ 

ʯʘʩʫ, ʷʢʠʡ ʥʘʟʠʚʘʻʪʴʩʷ ʯʘʩʦʤ ʫʪʨʠʤʘʥʥʷ ʪʦʢʝʥʘ - Token Holding Time (THT). ʇʽʩʣʷ 

ʚʠʪʽʢʘʥʥʷ ʯʘʩʫ THT ʩʪʘʥʮʽʷ ʟʦʙʦʚ'ʷʟʘʥʘ ʟʘʚʝʨʰʠʪʠ ʧʝʨʝʜʘʯʫ ʩʚʦʛʦ ʯʝʨʛʦʚʦʛʦ ʢʘʜʨʘ ʽ 

ʧʝʨʝʜʘʪʠ ʪʦʢʝʥ ʜʦʩʪʫʧʫ ʥʘʩʪʫʧʥʽʡ ʩʪʘʥʮʽʾ. ʗʢʱʦ ʞ ʫ ʤʦʤʝʥʪ ʧʨʠʡʥʷʪʪʷ ʪʦʢʝʥʘ ʚ 

ʩʪʘʥʮʽʾ ʥʝʤʘʻ ʢʘʜʨʽʚ ʜʣʷ ʧʝʨʝʜʘʯʽ ʧʦ ʤʝʨʝʞʽ, ʪʦ ʚʦʥʘ ʥʝʛʘʡʥʦ ʪʨʘʥʩʣʶʻ ʪʦʢʝʥ 

ʥʘʩʪʫʧʥʦʾ ʩʪʘʥʮʽʾ. ʋ ʤʝʨʝʞʽ FDDI ʫ ʢʦʞʥʦʾ ʩʪʘʥʮʽʾ ʻ ʧʦʧʝʨʝʜʥʽʡ ʩʫʩʽʜ (upstream 

neighbor) ʽ ʥʘʩʪʫʧʥʠʡ ʩʫʩʽʜ (downstream neighbor), ʦʙʫʤʦʚʣʝʥʽ ʾʾ ʬʽʟʠʯʥʠʤʠ 

ʟʚ'ʷʟʢʘʤʠ ʽ ʥʘʧʨʷʤʢʦʤ ʧʝʨʝʜʘʯʽ ʽʥʬʦʨʤʘʮʽʾ. 

ʂʦʞʥʘ ʩʪʘʥʮʽʷ ʚ ʤʝʨʝʞʽ ʧʦʩʪʽʡʥʦ ʧʨʠʡʤʘʻ ʧʝʨʝʜʘʥʽ ʾʡ ʧʦʧʝʨʝʜʥʽʤ ʩʫʩʽʜʦʤ 

ʢʘʜʨʠ ʡ ʘʥʘʣʽʟʫʻ ʾʭʥʶ ʘʜʨʝʩʫ ʧʨʠʟʥʘʯʝʥʥʷ. ʗʢʱʦ ʘʜʨʝʩʘ ʧʨʠʟʥʘʯʝʥʥʷ ʥʝ ʟʙʽʛʘʻʪʴʩʷ ʟ 

ʾʾ ʚʣʘʩʥʠʤ, ʪʦ ʚʦʥʘ ʪʨʘʥʩʣʶʻ ʢʘʜʨ ʩʚʦʻʤʫ ʥʘʩʪʫʧʥʦʤʫ ʩʫʩʽʜʦʚʽ. ʇʦʪʨʽʙʥʦ ʚʽʜʟʥʘʯʠʪʠ, 

ʱʦ, ʷʢʱʦ ʩʪʘʥʮʽʷ ʟʘʭʦʧʠʣʘ ʪʦʢʝʥ ʽ ʧʝʨʝʜʘʻ ʩʚʦʾ ʚʣʘʩʥʽ ʢʘʜʨʠ, ʪʦ ʧʨʦʪʷʛʦʤ ʮʴʦʛʦ 

ʧʝʨʽʦʜʫ ʯʘʩʫ ʚʦʥʘ ʥʝ ʪʨʘʥʩʣʶʻ ʧʨʠʭʦʞʽ ʢʘʜʨʠ, ʘ ʚʠʜʘʣʷʻ ʾʭ ʽʟ ʤʝʨʝʞʽ. 
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ʗʢʱʦ ʞ ʘʜʨʝʩʘ ʢʘʜʨʘ ʟʙʽʛʘʻʪʴʩʷ ʟ ʘʜʨʝʩʦʶ ʩʪʘʥʮʽʾ, ʪʦ ʚʦʥʘ ʢʦʧʽʶʻ ʢʘʜʨ ʫ ʩʚʽʡ 

ʚʥʫʪʨʽʰʥʽʡ ʙʫʬʝʨ, ʧʝʨʝʚʽʨʷʻ ʡʦʛʦ ʢʦʨʝʢʪʥʽʩʪʴ (ʚ ʦʩʥʦʚʥʦʤʫ ʧʦ ʢʦʥʪʨʦʣʴʥʽʡ ʩʫʤʽ), 

ʧʝʨʝʜʘʻ ʡʦʛʦ ʧʦʣʝ ʜʘʥʠʭ ʜʣʷ ʥʘʩʪʫʧʥʦʛʦ ʦʧʨʘʮʶʚʘʥʥʷ ʧʨʦʪʦʢʦʣʫ ʣʝʞʘʯʦʤʫ ʚʠʱʝ 

ʥʘʜ FDDI ʨʽʚʥʷ (ʥʘʧʨʠʢʣʘʜ, IP), ʘ ʧʦʪʽʤ ʧʝʨʝʜʘʻ ʚʠʭʽʜʥʠʡ ʢʘʜʨ ʧʦ ʤʝʨʝʞʽ ʥʘʩʪʫʧʥʽʡ 

ʩʪʘʥʮʽʾ. ʋ ʧʝʨʝʜʘʥʦʤʫ ʚ ʤʝʨʝʞʫ ʢʘʜʨʘ ʩʪʘʥʮʽʷ ʧʨʠʟʥʘʯʝʥʥʷ ʚʽʜʟʥʘʯʘʻ ʪʨʠ ʦʟʥʘʢʠ: 

ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʘʜʨʝʩʠ, ʢʦʧʽʶʚʘʥʥʷ ʢʘʜʨʫ ʽ ʚʽʜʩʫʪʥʦʩʪʽ ʘʙʦ ʥʘʷʚʥʦʩʪʽ ʚ ʥʴʦʤʫ 

ʧʦʤʠʣʦʢ. 

ʇʽʩʣʷ ʮʴʦʛʦ ʢʘʜʨ ʧʨʦʜʦʚʞʫʻ ʧʦʜʦʨʦʞʫʚʘʪʠ ʧʦ ʤʝʨʝʞʽ, ʪʨʘʥʩʣʶʶʯʠʩʴ ʢʦʞʥʠʤ 

ʚʫʟʣʦʤ. ʉʪʘʥʮʽʷ, ʱʦ ʻ ʜʞʝʨʝʣʦʤ ʢʘʜʨʘ ʜʣʷ ʤʝʨʝʞʽ, ʚʽʜʧʦʚʽʜʘʣʴʥʘ ʟʘ ʪʝ, ʱʦʙ 

ʚʠʜʘʣʠʪʠ ʢʘʜʨ ʽʟ ʤʝʨʝʞʽ, ʧʽʩʣʷ ʪʦʛʦ, ʷʢ ʚʽʥ, ʟʨʦʙʠʚ ʧʦʚʥʠʡ ʦʙʝʨʪ, ʟʥʦʚʫ ʜʽʡʜʝ ʜʦ ʥʝʾ. 

ʇʨʠ ʮʴʦʤʫ ʚʠʭʽʜʥʘ ʩʪʘʥʮʽʷ ʧʝʨʝʚʽʨʷʻ ʦʟʥʘʢʠ ʢʘʜʨʘ, ʯʠ ʜʽʡʰʦʚ ʚʽʥ ʜʦ ʩʪʘʥʮʽʾ 

ʧʨʠʟʥʘʯʝʥʥʷ ʽ ʯʠ ʥʝ ʙʫʚ ʧʨʠ ʮʴʦʤʫ ʧʦʰʢʦʜʞʝʥʠʡ. ʇʨʦʮʝʩ ʚʽʜʥʦʚʣʝʥʥʷ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʢʘʜʨʽʚ ʥʝ ʚʭʦʜʠʪʴ ʚ ʦʙʦʚ'ʷʟʦʢ ʧʨʦʪʦʢʦʣʫ FDDI, ʮʠʤ ʧʦʚʠʥʥʽ 

ʟʘʡʤʘʪʠʩʷ ʧʨʦʪʦʢʦʣʠ ʙʽʣʴʰ ʚʠʩʦʢʠʭ ʨʽʚʥʽʚ. 

ʉʪʨʫʢʪʫʨʘ ʧʨʦʪʦʢʦʣʽʚ ʪʝʭʥʦʣʦʛʽʾ FDDI ʫ ʧʦʨʽʚʥʷʥʥʽ ʽʟ ʩʝʤʠʨʽʚʥʝʚʦʶ ʤʦʜʝʣʣʶ 

OSI ʚʠʟʥʘʯʘʻ ʧʨʦʪʦʢʦʣ ʬʽʟʠʯʥʦʛʦ ʨʽʚʥʷ ʽ ʧʨʦʪʦʢʦʣ ʧʽʜʨʽʚʥʷ ʜʦʩʪʫʧʫ ʜʦ ʩʝʨʝʜʦʚʠʱʘ 

(MAC) ʢʘʥʘʣʴʥʦʛʦ ʨʽʚʥʷ. ʗʢ ʽ ʙʘʛʘʪʦ ʽʥʰʠʭ ʪʝʭʥʦʣʦʛʽʡ ʣʦʢʘʣʴʥʠʭ ʤʝʨʝʞ, ʪʝʭʥʦʣʦʛʽʷ 

FDDI ʚʠʢʦʨʠʩʪʦʚʫʻ ʧʨʦʪʦʢʦʣ 802.2 ʧʽʜʨʽʚʥʷ ʢʝʨʫʚʘʥʥʷ ʢʘʥʘʣʦʤ ʜʘʥʠʭ (LLC), 

ʚʠʟʥʘʯʝʥʠʡ ʫ ʩʪʘʥʜʘʨʪʘʭ IEEE 802.2 ʽ ISO 8802.2. FDDI ʚʠʢʦʨʠʩʪʦʚʫʻ ʧʝʨʰʠʡ ʪʠʧ 

ʧʨʦʮʝʜʫʨ LLC, ʧʨʠ ʷʢʦʤʫ ʚʫʟʣʠ ʧʨʘʮʶʶʪʴ ʫ ʜʝʡʪʘʛʨʘʤʥʦʤʫ ʨʝʞʠʤʽ - ʙʝʟ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʟ'ʻʜʥʘʥʴ ʽ ʙʝʟ ʚʽʜʥʦʚʣʝʥʥʷ ʟʘʛʫʙʣʝʥʠʭ ʘʙʦ ʫʰʢʦʜʞʝʥʠʭ ʢʘʜʨʽʚ. 

ʌʽʟʠʯʥʠʡ ʨʽʚʝʥʴ ʨʦʟʜʽʣʝʥʠʡ ʥʘ ʜʚʘ ʧʽʜʨʽʚʥʷ: ʥʝʟʘʣʝʞʥʠʡ ʚʽʜ ʩʝʨʝʜʦʚʠʱʘ 

ʧʽʜʨʽʚʝʥʴ PHY (Physical), ʽ ʧʽʜʨʽʚʝʥʴ, ʷʢʠʡ ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʝʨʝʜʦʚʠʱʘ, PMD (Physical 

Media Dependent). ʈʦʙʦʪʫ ʚʩʽʭ ʨʽʚʥʽʚ ʢʦʥʪʨʦʣʶʻ ʧʨʦʪʦʢʦʣ ʢʝʨʫʚʘʥʥʷ ʩʪʘʥʮʽʻʶ SMT 

(Station Management). 

ʈʽʚʝʥʴ PMD ʟʘʙʝʟʧʝʯʫʻ ʥʝʦʙʭʽʜʥʽ ʟʘʩʦʙʠ ʜʣʷ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ ʚʽʜ ʦʜʥʽʻʾ ʩʪʘʥʮʽʾ 

ʜʦ ʽʥʰʦʾ ʧʦ ʦʧʪʦʚʦʣʦʢʥʫ. ʋ ʡʦʛʦ ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʟʥʘʯʘʶʪʴʩʷ: 

 ɺʠʤʦʛʠ ʜʦ ʧʦʪʫʞʥʦʩʪʽ ʦʧʪʠʯʥʠʭ ʩʠʛʥʘʣʽʚ ʽ ʜʦ ʙʘʛʘʪʦʤʦʜʦʚʦʛʦ 

ʦʧʪʦʚʦʣʦʢʦʥʥʦʛʦ ʢʘʙʝʣʷ 62.5/125 ʤʢʤ; 

 ɺʠʤʦʛʠ ʜʦ ʦʧʪʠʯʥʠʭ ʦʙʭʽʜʥʠʭ ʧʝʨʝʤʠʢʘʯʽʚ (optical bypass switches) ʽ 
ʦʧʪʠʯʥʠʤ ʧʨʠʡʦʤʧʝʨʝʜʘʪʯʠʢʘʤ; 

 ʇʘʨʘʤʝʪʨʠ ʦʧʪʠʯʥʠʭ ʟ'ʻʜʥʘʥʴ MIC (Media Interface Connector), ʾʭʥʻ 

ʤʘʨʢʽʨʫʚʘʥʥʷ; 

 ɼʦʚʞʠʥʘ ʭʚʠʣʽ ʚ 1300 ʥʘʥʦʤʝʪʨʽʚ, ʥʘ ʷʢʽʡ ʧʨʘʮʶʶʪʴ ʧʨʠʡʦʤʧʝʨʝʜʘʪʯʠʢʠ; 

 ʇʨʝʜʩʪʘʚʣʝʥʥʷ ʩʠʛʥʘʣʽʚ ʚ ʦʧʪʠʯʥʠʭ ʚʦʣʦʢʥʘʭ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʤʝʪʦʜʫ NRZI 
(ʎʝʡ ʤʝʪʦʜ ʷʚʣʷʻ ʩʦʙʦʶ ʤʦʜʠʬʽʢʘʮʽʶ ʧʨʦʩʪʦʛʦ ʧʦʪʝʥʮʽʡʥʦʛʦ ʤʝʪʦʜʫ 

ʢʦʜʫʚʘʥʥʷ, ʷʢʠʡ ʥʘʟʠʚʘʻʪʴʩʷ Non Return to Zero (NRZ), ʢʦʣʠ ʜʣʷ 

ʧʨʝʜʩʪʘʚʣʝʥʥʷ 1 ʽ 0 ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʦʪʝʥʮʽʘʣʠ ʜʚʦʭ ʨʽʚʥʽʚ). 

ʈʽʚʝʥʴ PHY ʚʠʢʦʥʫʻ ʢʦʜʫʚʘʥʥʷ ʽ ʜʝʢʦʜʫʚʘʥʥʷ ʜʘʥʠʭ, ʷʢʽ ʮʠʨʢʫʣʶʶʪʴ ʤʽʞ 

MAC-ʨʽʚʥʝʤ ʽ ʨʽʚʥʝʤ PMD, ʘ ʪʘʢʦʞ ʟʘʙʝʟʧʝʯʫʻ ʪʘʢʪʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʛʥʘʣʽʚ. 

ʋ ʡʦʛʦ ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʟʥʘʯʘʶʪʴʩʷ: 

 ʢʦʜʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟʽ ʩʭʝʤʦʶ 4B/5B; ʧʨʘʚʠʣʘ ʪʘʢʪʫʚʘʥʥʷ 
ʩʠʛʥʘʣʽʚ; 

 ʚʠʤʦʛʠ ʜʦ ʩʪʘʙʽʣʴʥʦʩʪʽ ʪʘʢʪʦʚʦʾ ʯʘʩʪʦʪʠ 125 ʄɻʮ; 

 ʧʨʘʚʠʣʘ ʧʝʨʝʪʚʦʨʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʟ ʨʽʚʥʦʙʽʞʥʦʾ ʬʦʨʤʠ ʚ ʧʦʩʣʽʜʦʚʥʫ. 

ʈʽʚʝʥʴ MAC ʚʽʜʧʦʚʽʜʘʣʴʥʠʡ ʟʘ ʢʝʨʫʚʘʥʥʷ ʜʦʩʪʫʧʦʤ ʜʦ ʤʝʨʝʞʽ, ʘ ʪʘʢʦʞ ʟʘ 

ʧʨʠʡʦʤ ʽ ʦʧʨʘʮʶʚʘʥʥʷ ʢʘʜʨʽʚ ʜʘʥʠʭ. ʋ ʥʴʦʤʫ ʚʠʟʥʘʯʝʥʽ ʥʘʩʪʫʧʥʽ ʧʘʨʘʤʝʪʨʠ: 
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 ʇʨʦʪʦʢʦʣ ʧʝʨʝʜʘʯʽ ʪʦʢʝʥʘ; 

 ʇʨʘʚʠʣʘ ʟʘʭʦʧʣʝʥʥʷ ʽ ʨʝʪʨʘʥʩʣʷʮʽʾ ʪʦʢʝʥʘ; 

 ʌʦʨʤʫʚʘʥʥʷ ʢʘʜʨʘ; 

 ʇʨʘʚʠʣʘ ʛʝʥʝʨʘʮʽʾ ʽ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʘʜʨʝʩ; 

 ʇʨʘʚʠʣʘ ʦʙʯʠʩʣʝʥʥʷ ʽ ʧʝʨʝʚʽʨʢʠ 32-ʨʦʟʨʷʜʥʦʾ ʢʦʥʪʨʦʣʴʥʦʾ ʩʫʤʠ. 

ʂʨʽʤ ʩʧʝʮʠʬʽʢʘʮʽʡ ʨʽʚʥʽʚ PHY, PMD ʽ ʄɸʉ, ʩʪʘʥʜʘʨʪ FDDI ʚʠʟʥʘʯʘʻ ʪʘʢʦʞ 

ʩʧʝʮʠʬʽʢʘʮʽʶ ʨʽʚʥʷ ʢʝʨʫʚʘʥʥʷ ʩʪʘʥʮʽʻʶ Station Management (SMT). 

ʎʷ ʩʧʝʮʠʬʽʢʘʮʽʷ ʚʠʟʥʘʯʘʻ ʬʫʥʢʮʽʾ, ʷʢʽ ʧʦʚʠʥʥʽ ʚʠʢʦʥʫʚʘʪʠʩʷ ʢʦʞʥʠʤ ʚʫʟʣʦʤ 

ʤʝʨʝʞʽ FDDI. SMT ʢʦʥʪʨʦʣʶʻ ʡ ʫʧʨʘʚʣʷʻ ʚʩʽʤʘ ʧʨʦʮʝʩʘʤʠ ʢʘʥʘʣʴʥʦʛʦ ʽ ʬʽʟʠʯʥʦʛʦ 

ʨʽʚʥʽʚ, ʷʢʽ ʧʨʦʪʽʢʘʶʪʴ ʚ ʦʢʨʝʤʽʡ ʩʪʘʥʮʽʾ. ʈʽʚʝʥʴ SMT ʚʠʢʦʥʫʻ ʫʩʽ ʬʫʥʢʮʽʾ ʧʦ 

ʢʝʨʫʚʘʥʥʶ ʽ ʤʦʥʽʪʦʨʠʥʛʫ ʚʩʽʭ ʽʥʰʠʭ ʨʽʚʥʽʚ ʩʪʝʢʘ ʧʨʦʪʦʢʦʣʽʚ FDDI. ʋ ʢʝʨʫʚʘʥʥʽ 

ʢʽʣʴʮʝʤ ʙʝʨʝ ʫʯʘʩʪʴ ʢʦʞʥʠʡ ʚʫʟʦʣ ʤʝʨʝʞʽ FDDI. ʊʦʤʫ ʫʩʽ ʚʫʟʣʠ ʦʙʤʽʥʶʶʪʴʩʷ 

ʩʧʝʮʽʘʣʴʥʠʤʠ ʢʘʜʨʘʤʠ SMT ʜʣʷ ʢʝʨʫʚʘʥʥʷ ʤʝʨʝʞʝʶ. ʋ ʩʧʝʮʠʬʽʢʘʮʽʾ SMT ʚʠʟʥʘʯʝʥʝ 

ʥʘʩʪʫʧʥʝ: 

 ɸʣʛʦʨʠʪʤʠ ʚʠʷʚʣʝʥʥʷ ʧʦʤʠʣʦʢ ʽ ʚʽʜʥʦʚʣʝʥʥʷ ʧʽʩʣʷ ʟʙʦʾʚ; 

 ʇʨʘʚʠʣʘ ʤʦʥʽʪʦʨʠʥʛʫ ʨʦʙʦʪʠ ʢʽʣʴʮʷ ʽ ʩʪʘʥʮʽʡ; 

 ʂʝʨʫʚʘʥʥʷ ʢʽʣʴʮʝʤ; 

 ʇʨʦʮʝʜʫʨʠ ʽʥʽʮʽʘʣʽʟʘʮʽʾ ʢʽʣʴʮʷ. 

ɺʽʜʢʘʟʦʩʪʽʡʢʽʩʪʴ ʤʝʨʝʞ FDDI ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʢʝʨʫʚʘʥʥʷ ʨʽʚʥʝʤ SMT 

ʽʥʰʠʤʠ ʨʽʚʥʷʤʠ: ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʽʚʥʷ PHY ʫʩʫʚʘʶʪʴʩʷ ʚʽʜʤʦʚʠ ʤʝʨʝʞʽ ʧʦ ʬʽʟʠʯʥʠʭ 

ʧʨʠʯʠʥʘʭ, ʥʘʧʨʠʢʣʘʜ, ʯʝʨʝʟ ʦʙʨʠʚ ʢʘʙʝʣʷ, ʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʽʚʥʷ MAC - ʣʦʛʽʯʥʽ 

ʚʽʜʤʦʚʠ ʤʝʨʝʞʽ, ʥʘʧʨʠʢʣʘʜ, ʚʪʨʘʪʘ ʧʦʪʨʽʙʥʦʛʦ ʚʥʫʪʨʽʰʥʴʦʛʦ ʰʣʷʭʫ ʧʝʨʝʜʘʯʽ ʪʦʢʝʥʘ 

ʽ ʢʘʜʨʽʚ ʜʘʥʠʭ ʤʽʞ ʧʦʨʪʘʤʠ ʢʦʥʮʝʥʪʨʘʪʦʨʘ. 

ɿʘʛʘʣʴʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʝʭʥʦʣʦʛʽʾ FDDI: ʙʽʪʦʚʘ ʰʚʠʜʢʽʩʪʴ - 100 ʄʙ/ʩ; 

ʩʝʨʝʜʦʚʠʱʝ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ - ʙʘʛʘʪʦʤʦʜʦʚʝ ʦʧʪʦʚʦʣʦʢʥʦ, ʥʝʝʢʨʘʥʦʚʘʥʘ ʢʨʫʯʝʥʘ 

ʧʘʨʘ; ʤʘʢʩʠʤʘʣʴʥʘ ʜʦʚʞʠʥʘ ʤʝʨʝʞʽ (ʙʝʟ ʤʦʩʪʽʚ) - 200 ʢʤ (100 ʢʤ ʥʘ ʢʽʣʴʮʝ); 

ʤʘʢʩʠʤʘʣʴʥʘ ʚʽʜʩʪʘʥʴ ʤʽʞ ʚʫʟʣʘʤʠ - 2 ʢʤ (-11 d ʚʪʨʘʪ ʤʽʞ ʚʫʟʣʘʤʠ); ʤʘʢʩʠʤʘʣʴʥʘ 

ʢʽʣʴʢʽʩʪʴ ʚʫʟʣʽʚ - 500 (1000 ʟ'ʻʜʥʘʥʴ). 

ʊʠʧʠ ʚʫʟʣʽʚ ʽ ʧʨʘʚʠʣʘ ʾʭ ʟ'ʻʜʥʘʥʥʷ ʚ ʤʝʨʝʞʫ 

ɺʩʽ ʩʪʘʥʮʽʾ ʚ ʤʝʨʝʞʽ FDDI ʜʽʣʷʪʴʩʷ ʥʘ ʜʝʢʽʣʴʢʘ ʪʠʧʽʚ ʧʦ ʥʘʩʪʫʧʥʠʭ ʦʟʥʘʢʘʭ: 

 ʢʽʥʮʝʚʽ ʩʪʘʥʮʽʾ ʘʙʦ ʢʦʥʮʝʥʪʨʘʪʦʨʠ; 

 ʧʦ ʚʘʨʽʘʥʪʽ ʧʨʠʻʜʥʘʥʥʷ ʜʦ ʧʝʨʚʠʥʥʦʛʦ ʽ ʚʪʦʨʠʥʥʦʛʦ ʢʽʣʴʮʷ; 

 ʧʦ ʢʽʣʴʢʦʩʪʽ MAC-ʚʫʟʣʽʚ ʽ, ʚʽʜʧʦʚʽʜʥʦ, MAC-ʘʜʨʝʩ ʚ ʦʜʥʽʻʾ ʩʪʘʥʮʽʾ. 

ʂʽʣʴʢʽʩʪʴ MAC-ʚʫʟʣʽʚ ʫ ʩʪʘʥʮʽʾ 

ɼʣʷ ʪʦʛʦ, ʱʦʙ ʤʘʪʠ ʤʦʞʣʠʚʽʩʪʴ ʧʝʨʝʜʘʚʘʪʠ ʚʣʘʩʥʽ ʜʘʥʽ ʚ ʢʽʣʴʮʝ (ʘ ʥʝ ʧʨʦʩʪʦ 

ʨʝʪʨʘʥʩʣʶʚʘʪʠ ʜʘʥʽ ʩʫʩʽʜʥʽʭ ʩʪʘʥʮʽʡ), ʩʪʘʥʮʽʷ ʧʦʚʠʥʥʘ ʤʘʪʠ ʫ ʩʚʦʻʤʫ ʩʢʣʘʜʽ ʭʦʯʘ ʙ 

ʦʜʠʥ MAC-ʚʫʟʦʣ, ʱʦ ʤʘʻ ʩʚʦʶ ʫʥʽʢʘʣʴʥʫ MAC-ʘʜʨʝʩʫ. ʉʪʘʥʮʽʾ ʤʦʞʫʪʴ ʥʝ ʤʘʪʠ 

ʞʦʜʥʦʛʦ ʚʫʟʣʘ MAC, ʽ ʙʨʘʪʠ ʫʯʘʩʪʴ ʪʽʣʴʢʠ ʚ ʨʝʪʨʘʥʩʣʷʮʽʾ ʯʫʞʠʭ ʢʘʜʨʽʚ. ɸʣʝ 

ʟʚʠʯʘʡʥʦ ʚʩʽ ʩʪʘʥʮʽʾ ʤʝʨʝʞʽ FDDI, ʥʘʚʽʪʴ ʢʦʥʮʝʥʪʨʘʪʦʨʳ, ʤʘʶʪʴ ʭʦʯʘ ʙ ʦʜʠʥ MAC. 

ʂʦʥʮʝʥʪʨʘʪʦʨʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ MAC-ʚʫʟʦʣ ʜʣʷ ʟʘʭʦʧʣʝʥʥʷ ʽ ʛʝʥʝʨʘʮʽʾ ʩʣʫʞʙʦʚʠʭ 

ʢʘʜʨʽʚ, ʥʘʧʨʠʢʣʘʜ, ʢʘʜʨʽʚ ʽʥʽʮʽʘʣʽʟʘʮʽʾ ʢʽʣʴʮʷ, ʢʘʜʨʽʚ ʧʦʰʫʢʫ ʥʝʩʧʨʘʚʥʦʩʪʽ ʚ ʢʽʣʴʮʽ ʽ 

ʪ.ʧ. 

ʉʪʘʥʮʽʾ, ʱʦ ʤʘʶʪʴ ʦʜʠʥ MAC-ʚʫʟʦʣ, ʥʘʟʠʚʘʶʪʴʩʷ SM (Single MAC) ʩʪʘʥʮʽʷʤʠ, 

ʘ ʩʪʘʥʮʽʾ, ʱʦ ʤʘʶʪʴ ʜʚʘ MAC-ʚʫʟʣʘ, ʥʘʟʠʚʘʶʪʴʩʷ DM (Dual MAC) ʩʪʘʥʮʽʷʤʠ. 

ʄʝʨʝʞʽ FDDI ʤʦʞʥʘ ʨʝʘʣʽʟʫʚʘʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʜʥʠʭ ʩʪʘʥʮʽʡ (ʽʟ ʤʝʨʝʞʥʠʤʠ 

ʧʣʘʪʘʤʠ FDDI), ʟ'ʻʜʥʘʥʠʭ ʫ ʢʽʣʴʮʝ ʚʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʝʩʢʠʤ ʢʘʙʝʣʝʤ. ʊʠʤ ʯʘʩʦʤ 
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ʢʦʥʮʝʥʪʨʘʪʦʨʠ (ʟʘʤʽʩʪʴ ʟʚʠʯʘʡʥʦʛʦ ʪʝʨʤʽʥʘ òhubò ʮʝʡ ʧʨʠʩʪʨʽʡ ʥʘʟʠʚʘʻʪʴʩʷ ʚ FDDI 

ñconcentratorò) ʜʦʟʚʦʣʷʶʪʴ ʟ'ʻʜʥʫʻ ʩʪʘʥʮʽʾ FDDI ʟʘ ʩʭʝʤʦʶ ñʟʽʨʢʘò ʘʙʦ ʦʜʝʨʞʘʪʠ 

ʜʝʨʝʚʦʧʦʜʽʙʥʫ ʩʪʨʫʢʪʫʨʫ. 

ʇʣʘʪʠ ʤʝʨʝʞʥʦʛʦ ʽʥʪʝʨʬʝʡʩʫ FDDI, ʽʥʩʪʘʣʽʨʫʶʪʴ ʚ ʩʪʘʥʮʽʷʭ ʤʝʨʝʞʽ, ʙʫʚʘʶʪʴ 

ʜʚʦʭ ʪʠʧʽʚ: 

 ɿ ʧʦʜʚʽʡʥʠʤ ʧʽʜʢʣʶʯʝʥʥʷʤ ʜʦ ʢʽʣʴʮʷ (dual attachment) 

 ɿ ʦʜʠʥʘʨʥʠʤ ʧʽʜʢʣʶʯʝʥʥʷʤ ʜʦ ʢʽʣʴʮʷ (single attachment) 

ʉʪʘʥʮʽʾ ʟ ʧʦʜʚʽʡʥʠʤ ʧʽʜʢʣʶʯʝʥʥʷʤ ʤʘʶʪʴ ʜʚʽ ʪʦʯʢʠ ʧʽʜʢʣʶʯʝʥʥʷ ʢʘʙʝʣʷ -ʪʠʧʫ 

ɸ ʽ ʪʠʧʫ ɺ. ɺʦʥʠ ʥʘʟʠʚʘʶʪʴʩʷ ʽʥʪʝʨʬʝʡʩʥʠʤʠ ʟ'ʻʜʥʘʥʥʷʤʠ ʽʟ ʩʝʨʝʜʦʚʠʱʝʤ (MIC, 

medium interface connector). 

MIC ʪʠʧʫ ɸ ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ ʚʭʽʜʥʠʡ ʤʘʨʰʨʫʪ ʜʣʷ ʦʩʥʦʚʥʦʛʦ ʢʽʣʴʮʷ (ʽ ʚʠʭʽʜʥʠʤ 

ʜʣʷ ʜʦʧʦʚʥʶʶʯʦʛʦ). MIC ʪʠʧʫ ʋ ʚʚʘʞʘʻʪʴʩʷ ʚʠʭʽʜʥʠʤ ʤʘʨʰʨʫʪʦʤ ʜʣʷ ʦʩʥʦʚʥʦʛʦ 

ʢʽʣʴʮʷ (ʽ ʚʭʽʜʥʠʤ ʜʣʷ ʜʦʧʦʚʥʶʶʯʦʛʦ) 

ʇʦʜʚʽʡʥʝ ʢʽʣʴʮʝ ʟ ʮʠʨʢʫʣʷʮʽʾ ʤʘʨʢʝʨʽʚ ʫ ʧʨʦʪʠʣʝʞʥʠʭ ʥʘʧʨʷʤʢʘʭ ʨʝʘʣʽʟʫʻʪʴʩʷ 

ʟ'ʻʜʥʘʥʥʷʤ ʯʝʨʝʟ ʢʘʙʝʣʴ MIC ʪʠʧʫ ɸ ʦʜʥʽʻʾ ʩʪʘʥʮʽʾ ʟ MIC ʪʠʧʫ ɺ ʥʘʩʪʫʧʥʦʾ. ʆʩʪʘʥʥʷ 

ʩʪʘʥʮʽʷ ʟ'ʻʜʥʫʻʪʴʩʷ ʟ ʧʝʨʰʰʦʶ, ʟʘʤʠʢʘʶʯʠ ʢʽʣʴʮʝ. 

ʋ ʩʪʘʥʮʽʾ ʟ ʦʜʠʥʘʨʥʠʤ ʧʽʜʢʣʶʯʝʥʥʷʤ ʻ ʦʜʥʝ ʽʥʪʝʨʬʝʡʩʥʝ ʟ'ʻʜʥʘʥʥʷ ʽʟ 

ʩʝʨʝʜʦʚʠʱʝʤ - MIC ʪʠʧʫ S. ɺʽʥ ʟ'ʻʜʥʫʻʪʴʩʷ ʦʜʠʥʘʨʥʠʤ ʢʘʙʝʣʝʤ ʽʟ ʢʦʥʮʝʥʪʨʘʪʦʨʦʤ. 

ʋ FDDI ʽʩʥʫʻ ʪʨʠ ʪʠʧʠ ʢʦʥʮʝʥʪʨʘʪʦʨʽʚ: 

 ɿ ʧʦʜʚʽʡʥʠʤ ʧʽʜʢʣʶʯʝʥʥʷʤ 

 ɿ ʦʜʠʥʘʨʥʠʤ ʧʽʜʢʣʶʯʝʥʥʷʤ 

 ɿ ʥʫʣʴʦʚʠʤ ʧʽʜʢʣʶʯʝʥʥʷʤ 

ʂʦʥʮʝʥʪʨʘʪʦʨ ʢʦʞʥʦʛʦ ʪʠʧʫ ʤʘʻ ʜʝʢʽʣʴʢʘ MIC (ʜʣʷ ʢʦʥʮʝʥʪʨʘʪʦʨʽʚ ʟ ʦʜʠʥʘʨʥʠʤ 

ʧʽʜʢʣʶʯʝʥʥʷʤ). ʂʦʥʮʝʥʪʨʘʪʦʨ ʽʟ ʧʦʜʚʽʡʥʠʤ ʧʽʜʢʣʶʯʝʥʥʷʤ ʦʩʥʘʱʝʥʠʡ ʪʘʢʦʞ MIC 

ʪʠʧʫ ɸ ʽ ɺ ʽ ʤʦʞʝ ʧʽʜʢʣʶʯʘʪʠʩʷ ʜʦ ʢʽʣʴʮʷ ʟ ʮʠʨʢʫʣʷʮʽʻʶ ʤʘʨʢʝʨʽʚ ʫ ʧʨʦʪʠʣʝʞʥʠʭ 

ʥʘʧʨʷʤʢʘʭ, ʘʥʘʣʦʛʽʯʥʦ ʩʪʘʥʮʽʾ ʟ ʧʦʜʚʽʡʥʠʤ ʧʽʜʢʣʶʯʝʥʥʷʤ. ʂʦʥʮʝʥʪʨʘʪʦʨ ʟ 

ʦʜʠʥʘʨʥʠʤ ʧʽʜʢʣʶʯʝʥʥʷʤ ʤʘʻ ʦʜʠʥ MIC ʪʠʧʫ S, ʱʦ ʜʦʟʚʦʣʷʻ ʟ'ʻʜʥʫʚʘʪʠ ʡʦʛʦ ʟ ʱʝ 

ʦʜʥʠʤ ʢʦʥʮʝʥʪʨʘʪʦʨʦʤ. ʗʢʱʦ ʜʨʫʛʦʛʦ ʢʽʣʴʮʷ ʟ ʮʠʨʢʫʣʷʮʽʻʶ ʤʘʨʢʝʨʽʚ ʫ 

ʧʨʦʪʠʣʝʞʥʦʤʫ ʥʘʧʨʷʤʢʫ ʥʝ ʙʫʜʝ, ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʢʦʥʮʝʥʪʨʘʪʦʨ ʽʟ ʥʫʣʴʦʚʠʤ 

ʧʽʜʢʣʶʯʝʥʥʷʤ. ɺʽʥ ʤʘʻ ʪʽʣʴʢʠ ʦʜʠʥ MIC ʪʠʧʫ ʄ  ̔ʧʦʚʠʥʠʡ ʙʫʪʠ ʩʘʤʠʤ ʚʝʨʭʥʽʤ 

ʢʦʥʮʝʥʪʨʘʪʦʨʦʤ ʫ ʜʝʨʝʚʽ. 

 

ʇʠʪʘʥʥʷ ʜʣʷ ʩʘʤʦʢʦʥʪʨʦʣʶ: 

 

1. ʑʦ ʥʘʟʠʚʘʻʪʴʩʷ ʤʝʪʦʜʦʤ ʜʦʩʪʫʧʫ ʟ ʧʝʨʝʜʘʯʝʶ ʚ ʤʝʨʝʞʘʭ FDDI? 

2. ʅʘ ʷʢʽʡ ʦʩʥʦʚʽ ʙʫʜʫʻʪʴʩʷ ʤʝʨʝʞʘ FDDI? 

3. ʑʦ ʪʘʢʝ ʢʽʣʴʮʷ ʚ ʤʝʨʝʞʘʭ FDDI? 

4. ʑʦ ʪʘʢʝ ʩʪʘʥʮʽʷ ʚ ʤʝʨʝʞʽ? 

5. ʉʪʨʫʢʪʫʨʘ ʧʨʦʪʦʢʦʣʽʚ ʪʝʭʥʦʣʦʛʽʾ FDDI. 

6.  ʅʘ ʷʢʽ ʧʽʜʨʽʚʥʽ ʨʦʟʜʽʣʝʥʠʡ ʬʽʟʠʯʥʠʡ ʨʽʚʝʥʴ? 

7. ʗʢʽ ʥʝʦʙʭʽʜʥʽ ʟʘʩʦʙʠ ʜʣʷ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ ʚʽʜ ʦʜʥʽʻʾ ʩʪʘʥʮʽʾ ʜʦ ʽʥʰʦʾ ʧʦ 
ʦʧʪʦʚʦʣʦʢʥʫ ʟʘʙʝʟʧʝʯʫʻ ʨʽʚʝʥʴ PMD? 

8. ʑʦ ʚʠʟʥʘʯʘʻ ʩʧʝʮʠʬʽʢʘʮʽʾ ʨʽʚʥʷ PMD? 

9. ʑʦ ʚʠʢʦʥʫʻ ʨʽʚʝʥʴ PHY? 

10. ʑʦ ʚʠʟʥʘʯʘʻ ʩʧʝʮʠʬʽʢʘʮʽʾ ʨʽʚʥʷ PHY? 

11. ʑʦ ʚʠʟʥʘʯʘʻ ʩʧʝʮʠʬʽʢʘʮʽʷ ʨʽʚʥʷ ʢʝʨʫʚʘʥʥʷ ʩʪʘʥʮʽʻʶ Station Management (SMT)? 

12. ɿʘʛʘʣʴʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʝʭʥʦʣʦʛʽʾ FDDI. 
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13. ʊʠʧʠ ʚʫʟʣʽʚ ʽ ʧʨʘʚʠʣʘ ʾʭ ʟ'ʻʜʥʘʥʥʷ ʚ ʤʝʨʝʞʫ. 

14. ʗʢʘ ʢʽʣʴʢʽʩʪʴ MAC-ʚʫʟʣʽʚ ʫ ʩʪʘʥʮʽʾ? 

15. ʗʢʠʭ ʪʠʧʽʚ ʙʫʚʘʶʪʴ ʧʣʘʪʠ ʤʝʨʝʞʥʦʛʦ ʽʥʪʝʨʬʝʡʩʫ FDDI? 

16. ʗʢʽ ʪʠʧʠ ʢʦʥʮʝʥʪʨʘʪʦʨʽʚ ʽʩʥʫʶʪʴ ʫ FDDI? 
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ʊʝʤʘ 4. ʊʝʭʥʦʣʦʛʽʷ ATM. 

 

ʇʠʪʘʥʥʷ: 

1. ʊʝʭʥʦʣʦʛʽʷ ɸʊʄ. 

 

ʃʽʪʝʨʘʪʫʨʘ:[ 2, ʩʪʦʨ. 190..193] 

 

ʊʝʭʥʦʣʦʛʽʷ ɸʊʄ 

ʊʝʭʥʦʣʦʛʽʷ ɸʊʄ (Asynchronous Transfer Mode - ʨʝʞʠʤ ʘʩʠʥʭʨʦʥʥʦʾ ʧʝʨʝʜʘʯʽ) 

ʨʦʟʨʦʙʣʷʣʘʩʷ ʜʣʷ ʩʫʤʽʱʝʥʥʷ ʩʠʥʭʨʦʥʥʦʛʦ ʛʦʣʦʩʦʚʦʛʦ ʪʨʘʬʽʢʘ ʡ ʘʩʠʥʭʨʦʥʥʦʛʦ 

ʢʦʤʧ'ʶʪʝʨʥʦʛʦ ʪʨʘʬʽʢʘ ʚ ʨʘʤʢʘʭ ʦʜʥʽʻʾ ʪʝʨʠʪʦʨʽʘʣʴʥʦʾ ʤʝʨʝʞʽ. ʇʦʪʽʤ ʩʬʝʨʘ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ɸʊʄ ʙʫʣʘ ʨʦʟʰʠʨʝʥʘ ʽ ʥʘ ʣʦʢʘʣʴʥʽ ʤʝʨʝʞʽ. 

ATM ï ʚʠʩʦʢʦʰʚʠʜʢʽʩʥʘ ʤʝʨʝʞʘ, ʚ ʷʢʽʡ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚʦʣʦʢʦʥʥʦ-

ʦʧʪʠʯʥʠʡ ʢʘʙʝʣʴ ʘʙʦ ʤʽʜʥʠʡ ʢʘʙʝʣʴ ʢʘʪʝʛʦʨʽʾ 5. ɸʊʄ ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʢʦʤʫʪʫʶʯʫ 

ʤʝʨʝʞʫ ʟ ʧʨʷʤʠʤ ʟ'ʻʜʥʘʥʥʷʤ (point-to-point). ʎʝ ʟʥʘʯʠʪʴ, ʱʦ ʩʪʘʥʮʽʾ ʟ'ʻʜʥʫʶʪʴʩʷ 

ʦʜʥʘ ʟ ʦʜʥʦʶ ʯʝʨʝʟ ʮʝʥʪʨʘʣʴʥʠʡ ʧʨʠʣʘʜ ï ʢʦʤʫʪʘʪʦʨ. 

ɿʘʤʽʩʪʴ ʧʝʨʝʜʘʯʽ ʢʘʜʨʽʚ ʟʤʽʥʥʦʛʦ ʨʦʟʤʽʨʫ ʚ ʢʦʤʫʪʘʮʽʷʭ ɸʊʄ ʧʨʦʭʦʜʠʪʴ ʦʙʤʽʥ 

ʢʦʤʽʨʢʘʤʠ (cell). 

ʈʦʟʛʣʷʥʝʤʦ ʩʧʦʩʦʙʠ ʢʦʤʫʪʘʮʽʾ ʜʘʥʠʭ ʫ ʤʝʨʝʞʘʭ ɸʊʄ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʻʩʷ ʚ 

ʢʦʤʫʪʘʪʦʨʘʭ ɸʊʄ, ʷʢʽ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʫ ʣʦʢʘʣʴʥʠʭ ʤʝʨʝʞʘʭ. ʊʘʢʽ ɸʊʄ-ʢʦʤʫʪʘʪʦʨʠ 

ʯʘʩʪʽʰʝ ʫʩʴʦʛʦ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʫʩʽ ʤʦʞʣʠʚʦʩʪʽ ʪʝʭʥʦʣʦʛʽʾ, ʟʦʢʨʝʤʘ ʧʽʜʪʨʠʤʢʫ 

ʩʠʥʭʨʦʥʥʦʛʦ ʪʨʘʬʽʢʘ, ʚ ʦʩʥʦʚʥʦʤʫ ʯʝʨʝʟ ʚʽʜʩʫʪʥʽʩʪʴ ʜʦʜʘʪʢʽʚ, ʷʢʽ ʙ ʤʦʛʣʠ 

ʩʢʦʨʠʩʪʘʪʠʩʷ ʪʘʢʠʤ ʩʝʨʚʽʩʦʤ. 

ʄʝʨʝʞʘ ɸʊ ʨʦʟʨʦʙʣʷʣʘʩʷ ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʧʦʚʥʦʜʫʧʣʝʢʩʥʦʛʦ ʚʠʩʦʢʦʰʚʠʜʢʽʩʥʦʛʦ 

ʨʝʞʠʤʫ ʦʙʤʽʥʫ ʷʢ ʤʽʞ ʚʫʟʣʘʤʠ ʤʝʨʝʞʽ, ʪʘʢ ʽ ʤʽʞ ʾʾ ʢʦʤʫʪʘʪʦʨʘʤʠ (ʨʠʩʫʥʦʢ 9). 

 

ʈʠʩʫʥʦʢ 9. ʉʪʨʫʢʪʫʨʘ ʤʝʨʝʞʽ ɸʊʄ 

ɸʊʄ-ʩʪʘʥʮʽʾ ʡ ɸʊʄ-ʢʦʤʤʫʪʘʪʦʨʠ ʦʙʤʽʥʶʶʪʴʩʷ ʤʽʞ ʩʦʙʦʶ ʢʘʜʨʘʤʠ 

ʬʽʢʩʦʚʘʥʦʛʦ ʨʦʟʤʽʨʫ ʚ 53 ʙʘʡʪʘ. ʎʽ ʢʘʜʨʠ ʧʨʠʡʥʷʪʦ ʥʘʟʠʚʘʪʠ ʦʩʝʨʝʜʢʘʤʠ. ʇʦʣʝ 

ʜʘʥʠʭ ʦʩʝʨʝʜʢʘ ʟʘʡʤʘʻ 48 ʙʘʡʪ, ʘ ʟʘʛʦʣʦʚʦʢ - 5 ʙʘʡʪ. ɸʜʨʝʩʠ ʢʽʥʮʝʚʠʭ ʚʫʟʣʽʚ 

ʣʦʢʘʣʴʥʠʭ ʤʝʨʝʞʘʭ ɸʊʄ ʩʢʣʘʜʘʶʪʴ 20 ʙʘʡʪ. 

ɼʣʷ ʪʦʛʦ, ʱʦʙ ʧʘʢʝʪʠ ʤʽʩʪʠʣʠ ʘʜʨʝʩʫ ʚʫʟʣʘ ʧʨʠʟʥʘʯʝʥʥʷ, ʽ ʚ ʪʦʡ ʞʝ ʯʘʩ ʚʽʜʩʦʪʦʢ 

ʩʣʫʞʙʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ ʥʝ ʙʫʚ ʚʝʣʠʢʠʤ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʨʦʟʤʽʨʦʤ ʧʦʣʷ ʜʘʥʠʭ ʧʘʢʝʪʘ, ʫ 

ʪʝʭʥʦʣʦʛʽʾ ATM ʟʘʩʪʦʩʦʚʘʥʠʡ ʩʪʘʥʜʘʨʪʥʠʡ ʜʣʷ ʛʣʦʙʘʣʴʥʠʭ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʤʝʨʝʞ 

ʧʨʠʡʦʤ - ʧʝʨʝʜʘʯʘ ʦʩʝʨʝʜʢʽʚ ʧʦ ʚʽʨʪʫʘʣʴʥʠʤ ʢʘʥʘʣʘʭ. 

ʊʝʭʥʽʢʘ ʢʦʤʫʪʘʮʽʾ ʜʘʥʠʭ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʥʦʤʝʨʽʚ ʾʭʥʽʡ ʚʽʨʪʫʘʣʴʥʠʭ ʢʘʥʘʣʽʚ ʜʘʚʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘʩʷ ʚ ʤʝʨʝʞʘʭ ʍ.25, ʘ ʧʦʪʽʤ ʟʥʘʡʰʣʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʡ ʫ ʥʦʚʠʭ 

ʪʝʭʥʦʣʦʛʽʷʭ ʪʝʨʠʪʦʨʽʘʣʴʥʠʭ ʤʝʨʝʞ - frame relay ʽ ɸʊʄ. 
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ʇʨʠʥʮʠʧ ʢʦʤʫʪʘʮʽʾ ʧʘʢʝʪʽʚ ʥʘ ʦʩʥʦʚʽ ʚʽʨʪʫʘʣʴʥʠʭ ʢʘʥʘʣʽʚ ʧʦʷʩʥʶʻʪʴʩʷ ʨʠʩ. 10. 

ʂʽʥʮʝʚʽ ʚʫʟʣʠ ʥʝ ʤʦʞʫʪʴ ʧʨʦʩʪʦ ʧʦʯʘʪʠ ʦʙʤʽʥʶʚʘʪʠʩʷ ʜʘʥʠʤʠ, ʷʢ ʮʝ ʧʨʠʡʥʷʪʦ ʚ 

ʙʽʣʴʰʦʩʪʽ ʧʨʦʪʦʢʦʣʽʚ ʢʘʥʘʣʴʥʦʛʦ ʨʽʚʥʷ ʣʦʢʘʣʴʥʠʭ ʤʝʨʝʞ. ɺʦʥʠ ʧʦʚʠʥʥʽ ʧʝʨʝʜ 

ʦʙʤʽʥʦʤ ʫʩʪʘʥʦʚʠʪʠ ʤʽʞ ʩʦʙʦʶ ʣʦʛʽʯʥʝ ʟ'ʻʜʥʘʥʥʷ. ʇʨʠ ʚʩʪʘʥʦʚʣʝʥʥʽ ʟ'ʻʜʥʘʥʥʷ ʤʽʞ 

ʢʽʥʮʝʚʠʤʠ ʚʫʟʣʘʤʠ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʩʧʝʮʽʘʣʴʥʠʡ ʪʠʧ ʧʘʢʝʪʘ - ʟʘʧʠʪ ʥʘ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʟ'ʻʜʥʘʥʥʷ - ʷʢʠʡ ʤʽʩʪʠʪʴ ʙʘʛʘʪʦʨʦʟʨʷʜʥʠʡ ʘʜʨʝʩ ʚʫʟʣʘ-ʘʜʨʝʩʘʪʘ, ʘ 

ʪʘʢʦʞ ʥʦʤʝʨ ʚʽʨʪʫʘʣʴʥʦʛʦ ʟ'ʻʜʥʘʥʥʷ, ʧʨʠʚʣʘʩʥʝʥʦʛʦ ʜʘʥʦʤʫ ʟ'ʻʜʥʘʥʥʶ ʫ ʚʫʟʣʽ-

ʚʽʜʧʨʘʚʥʠʢʫ, ʥʘʧʨʠʢʣʘʜ, 15. ʆʩʝʨʝʜʢʠ ɸʊʄ ʤʘʶʪʴ 3-ʭ ʙʘʡʪʥʝ ʧʦʣʝ ʥʦʤʝʨʘ 

ʚʽʨʪʫʘʣʴʥʦʛʦ ʟ'ʻʜʥʘʥʥʷ, ʱʦ ʜʦʟʚʦʣʷʻ ʢʦʤʫʪʘʪʦʨʘʤ ʽ ʢʽʥʮʝʚʠʤ ʚʫʟʣʘʤ ʧʽʜʪʨʠʤʫʚʘʪʠ 

ʦʜʥʦʯʘʩʥʦ ʜʫʞʝ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʚʽʨʪʫʘʣʴʥʠʭ ʟ'ʻʜʥʘʥʴ. 

ɸʜʨʝʩʘ ʧʨʠʟʥʘʯʝʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʤʘʨʰʨʫʪʠʟʘʮʽʾ ʟʘʧʠʪʫ ʥʘ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʟ'ʻʜʥʘʥʥʷ ʥʘ ʧʽʜʩʪʘʚʽ ʪʘʙʣʠʮʴ ʤʘʨʰʨʫʪʠʟʘʮʽʾ, ʘʥʘʣʦʛʽʯʥʠʭ ʪʠʤ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʤʘʨʰʨʫʪʠʟʘʪʦʨʘʤʠ IP ʘʙʦ IPX. ʋ ʮʠʭ ʪʘʙʣʠʮʷʭ ʜʣʷ ʢʦʞʥʦʾ ʘʜʨʝʩʠ 

ʧʨʠʟʥʘʯʝʥʥʷ (ʘʙʦ ʜʣʷ ʛʨʫʧʠ ʘʜʨʝʩ, ʱʦ ʤʘʶʪʴ ʟʘʛʘʣʴʥʫ ʩʪʘʨʰʫ ʯʘʩʪʠʥʫ, ʱʦ 

ʚʽʜʧʦʚʽʜʘʻ ʘʜʨʝʩʽ ʤʝʨʝʞʽ) ʫʢʘʟʫʻʪʴʩʷ ʥʦʤʝʨ ʧʦʨʪʘ, ʥʘ ʢʦʪʨʠʡ ʧʦʪʨʽʙʥʦ ʧʝʨʝʜʘʪʠ 

ʧʨʠʭʦʞʠʡ ʧʘʢʝʪ. ʊʘʙʣʠʮʷ ʤʘʨʰʨʫʪʠʟʘʮʽʾ ʧʦ ʧʨʠʟʥʘʯʝʥʥʶ ʘʥʘʣʦʛʽʯʥʘ ʘʜʨʝʩʥʽʡ 

ʪʘʙʣʠʮʽ ʢʦʤʫʪʘʪʦʨʘ, ʘʣʝ ʫʪʚʦʨʠʪʴʩʷ ʚʦʥʘ ʥʝ ʰʣʷʭʦʤ ʚʠʚʯʝʥʥʷ ʘʜʨʝʩ ʪʨʘʬʽʢʘ, ʘʙʦ 

ʚʨʫʯʥʫ ʘʜʤʽʥʽʩʪʨʘʪʦʨʦʤ, ʘʙʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʙʤʽʥʫ ʤʽʞ ʢʦʤʫʪʘʪʦʨʘʤʠ ɸʊʄ 

ʩʧʝʮʽʘʣʴʥʠʭ ʩʣʫʞʙʦʚʠʭ ʜʘʥʠʭ ʧʨʦ ʪʦʧʦʣʦʛʽʶ ʟʚ'ʷʟʢʽʚ ʤʝʨʝʞʽ. ʇʨʦʪʦʢʦʣ ʦʙʤʽʥʫ 

ʪʦʧʦʣʦʛʽʯʥʦʶ ʽʥʬʦʨʤʘʮʽʻʶ ʜʣʷ ʤʝʨʝʞ ɸʊʄ ʤʘʻ ʥʘʟʚe PNNI - Private Network to 

Network Interface. ɺʽʥ ʨʦʟʨʦʙʣʝʥʠʡ ʽ ʧʨʠʡʥʷʪʠʡ ʫ ʷʢʦʩʪʽ ʩʪʘʥʜʘʨʪʫ, ʭʦʯʘ ʥʝ ʚʩʽ ɸʊʄ-

ʢʦʤʤʫʪʘʪʦʨʠ ʧʦʢʠ ʡʦʛʦ ʧʽʜʪʨʠʤʫʶʪʴ. 

ʋ ʧʨʠʚʝʜʝʥʦʤʫ ʧʨʠʢʣʘʜʽ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʪʘʙʣʠʮʽ ʤʘʨʰʨʫʪʠʟʘʮʽʾ ʚʠʷʚʠʣʦʩʷ 

ʥʝʦʙʭʽʜʥʠʤ ʧʝʨʝʜʘʪʠ ʧʘʢʝʪ ʟʘʧʠʪʫ ʥʘ ʚʩʪʘʥʦʚʣʝʥʥʷ ʟ'ʻʜʥʘʥʥʷ ʟ ʧʦʨʪʘ 1 ʥʘ ʧʦʨʪ 0. 

ʆʜʥʦʯʘʩʥʦ ʟ ʧʝʨʝʜʘʯʝʶ ʧʘʢʝʪʘ ʤʘʨʰʨʫʪʠʟʘʪʦʨ ʟʤʽʥʶʻ ʚ ʧʘʢʝʪʽ ʥʦʤʝʨ ʚʽʨʪʫʘʣʴʥʦʛʦ 

ʟ'ʻʜʥʘʥʥʷ - ʚʽʥ ʧʨʠʚʣʘʩʥʶʻ ʧʘʢʝʪ ʧʝʨʰʦʛʦ ʥʝʚʠʢʦʨʠʩʪʘʥʠʡ ʥʦʤʝʨ ʚʽʨʪʫʘʣʴʥʦʛʦ 

ʢʘʥʘʣʫ ʜʣʷ ʜʘʥʦʛʦ ʧʦʨʪʫ ʢʦʤʫʪʘʪʦʨʘ. ʂʦʞʥʠʡ ʢʽʥʮʝʚʠʡ ʚʫʟʦʣ ʽ ʢʦʞʥʠʡ ʢʦʤʫʪʘʪʦʨ 

ʚʝʜʝ ʩʚʽʡ ʩʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʽ ʚʽʣʴʥʠʭ ʥʦʤʝʨʽʚ ʚʽʨʪʫʘʣʴʥʠʭ ʟ'ʻʜʥʘʥʴ ʜʣʷ ʩʚʦʾʭ 

ʧʦʨʪʽʚ. 
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ʈʠʩʫʥʦʢ 10. ʂʦʤʫʪʘʮʽʷ ʚ ʤʝʨʝʞʘʭ ʽʟ ʚʽʨʪʫʘʣʴʥʠʤʠ ʟ'ʻʜʥʘʥʥʷʤʠ 

ʂʨʽʤ ʪʘʙʣʠʮʽ ʤʘʨʰʨʫʪʠʟʘʮʽʾ ʜʣʷ ʢʦʞʥʦʛʦ ʧʦʨʪʘ ʩʢʣʘʜʘʻʪʴʩʷ ʪʘʙʣʠʮʷ ʢʦʤʫʪʘʮʽʾ. 

ʋ ʪʘʙʣʠʮʽ ʢʦʤʫʪʘʮʽʾ ʚʭʽʜʥʦʛʦ ʧʦʨʪʘ ʤʘʨʰʨʫʪʠʟʘʪʦʨ ʚʽʜʟʥʘʯʘʻ, ʱʦ ʥʘʜʘʣʽ ʧʘʢʝʪʠ, ʱʦ 

ʧʨʠʙʫʣʠ ʥʘ ʮʝʡ ʧʦʨʪ ʽʟ ʥʦʤʝʨʦʤ 15, ʧʦʚʠʥʥʽ ʧʝʨʝʜʘʚʘʪʠʩʷ ʥʘ ʧʦʨʪ 0, ʧʨʠʯʦʤʫ ʥʦʤʝʨ 

ʚʽʨʪʫʘʣʴʥʦʛʦ ʢʘʥʘʣʫ ʧʦʚʠʥʥʠʡ ʙʫʪʠ ʟʤʽʥʝʥʠʡ ʥʘ 10. ʆʜʥʦʯʘʩʥʦ ʨʦʙʠʪʴʩʷ ʽ 

ʚʽʜʧʦʚʽʜʥʠʡ ʟʘʧʠʩ ʫ ʪʘʙʣʠʮʽ ʢʦʤʫʪʘʮʽʾ ʧʦʨʪʫ 0 - ʧʘʢʝʪʠ, ʱʦ ʧʨʠʡʰʣʠ ʧʦ 

ʚʽʨʪʫʘʣʴʥʦʤʫ ʢʘʥʘʣʽ 10 ʫ ʟʚʦʨʦʪʥʦʤʫ ʥʘʧʨʷʤʢʫ ʧʦʪʨʽʙʥʦ ʧʝʨʝʜʘʚʘʪʠ ʥʘ ʧʦʨʪ ʽʟ 

ʥʦʤʝʨʦʤ 1, ʟʤʽʥʶʶʯʠ ʥʦʤʝʨ ʚʽʨʪʫʘʣʴʥʦʛʦ ʢʘʥʘʣʫ ʥʘ 15. 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʜʽʾ ʪʘʢʦʾ ʩʭʝʤʠ ʧʘʢʝʪʠ ʜʘʥʠʭ ʫʞʝ ʥʝ ʥʝʩʫʪʴ ʜʦʚʛʽ ʘʜʨʝʩʠ ʢʽʥʮʝʚʠʭ 

ʚʫʟʣʽʚ, ʘ ʤʘʶʪʴ ʫ ʩʣʫʞʙʦʚʦʤʫ ʧʦʣʽ ʪʽʣʴʢʠ ʥʦʤʝʨ ʚʽʨʪʫʘʣʴʥʦʛʦ ʢʘʥʘʣʫ, ʥʘ ʧʽʜʩʪʘʚʽ 

ʷʢʦʛʦ ʽ ʨʦʙʠʪʴʩʷ ʤʘʨʰʨʫʪʠʟʘʮʽʷ ʚʩʽʭ ʧʘʢʝʪʽʚ, ʢʨʽʤ ʧʘʢʝʪʘ ʟʘʧʠʪʫ ʥʘ ʚʩʪʘʥʦʚʣʝʥʥʷ 

ʟ'ʻʜʥʘʥʥʷ. ʋ ʤʝʨʝʞʽ ʧʨʦʢʣʘʜʘʻʪʴʩʷ ʚʽʨʪʫʘʣʴʥʠʡ ʢʘʥʘʣ, ʱʦ ʥʝ ʟʤʽʥʶʻʪʴʩʷ ʧʨʦʪʷʛʦʤ 

ʫʩʴʦʛʦ ʯʘʩʫ ʽʩʥʫʚʘʥʥʷ ʟ'ʻʜʥʘʥʥʷ. ʇʘʢʝʪʠ ʫ ʚʽʨʪʫʘʣʴʥʦʤʫ ʢʘʥʘʣʽ ʮʠʨʢʫʣʶʶʪʴ ʫ ʜʚʦʭ 

ʥʘʧʨʷʤʢʘʭ, ʪʦʙʪʦ ʚ ʧʦʚʥʦʜʫʧʣʝʢʩʥʦʤʫ ʨʝʞʠʤʽ, ʧʨʠʯʦʤʫ, ʢʽʥʮʝʚʽ ʚʫʟʣʠ ʥʝ 

ʟʘʫʚʘʞʫʶʪʴ ʟʤʽʥ ʥʦʤʝʨʽʚ ʚʽʨʪʫʘʣʴʥʠʭ ʢʘʥʘʣʽʚ ʧʨʠ ʧʨʦʭʦʜʞʝʥʥʽ ʧʘʢʝʪʽʚ ʯʝʨʝʟ 

ʤʝʨʝʞʫ. 

ʇʽʩʣʷ ʫʪʚʦʨʝʥʥʷ ʪʘʙʣʠʮʽ ʢʦʤʫʪʘʮʽʾ, ʦʩʝʨʝʜʢʠ ɸʊʄ ʦʙʨʦʙʶʪʴʩʷ ʢʦʤʫʪʘʪʦʨʘʤʠ 

ɸʊʄ ʧʨʠʙʣʠʟʥʦ ʪʘʢ ʩʘʤʦ, ʷʢ ʽ ʢʦʤʫʪʘʪʦʨʘʤʠ ʪʝʭʥʦʣʦʛʽʡ ʣʦʢʘʣʴʥʠʭ ʤʝʨʝʞ. ɺʠʥʷʪʦʢ 

ʩʢʣʘʜʘʻ ʪʽʣʴʢʠ ʨʝʞʠʤ ʬʽʣʴʪʨʘʮʽʾ - ʚʽʥ ʚʽʜʩʫʪʥʽʭ, ʪʦʤʫ ʱʦ ʚ ɸʊʄ ʥʝʤʘʻ ʨʦʟʜʽʣʴʥʠʭ 

ʩʝʨʝʜʦʚʠʱ ʽ ʧʝʨʝʜʘʥʠʡ ʢʦʤʫʪʘʪʦʨʫ ʢʦʤʽʨʢʠ ʟʘʚʞʜʠ ʧʦʪʨʽʙʥʦ ʧʝʨʝʜʘʪʠ ʥʘ ʷʢʠʡʩʴ 

ʧʦʨʪ. 

ɺʽʨʪʫʘʣʴʥʽ ʢʘʥʘʣʠ ʙʫʚʘʶʪʴ ʢʦʤʫʪʫʻʤʽ (Switched Virtual Channel) ʽ ʧʦʩʪʽʡʥʠʤʠ 

(Permanent Virtual Channel). ʂʦʤʫʪʫʻʤʽ ʚʽʨʪʫʘʣʴʥʽ ʢʘʥʘʣʠ ʫʩʪʘʥʦʚʣʶʶʪʴʩʷ ʚʫʟʣʘʤʠ 

ʜʠʥʘʤʽʯʥʦ, ʫ ʧʨʦʮʝʩʽ ʨʦʙʦʪʠ, ʘ ʧʦʩʪʽʡʥʽ ʚʽʨʪʫʘʣʴʥʽ ʢʘʥʘʣʠ ʩʪʚʦʨʶʶʪʴʩʷ 

ʘʜʤʽʥʽʩʪʨʘʪʦʨʦʤ ʥʘ ʪʨʠʚʘʣʠʡ ʪʝʨʤʽʥ. ɼʣʷ ʧʦʩʪʽʡʥʠʭ ʚʽʨʪʫʘʣʴʥʠʭ ʢʘʥʘʣʽʚ ʥʝ ʧʦʪʨʽʙʥʦ 

ʚʠʢʦʥʫʚʘʪʠ ʧʨʦʮʝʜʫʨʫ ʚʩʪʘʥʦʚʣʝʥʥʷ ʟ'ʻʜʥʘʥʥʷ, ʪʦʤʫ ʱʦ ʢʦʤʫʪʘʪʦʨʠ ʚʞʝ ʥʘʩʪʨʦʻʥʽ 

ʥʘ ʾʭʥʻ ʦʧʨʘʮʶʚʘʥʥʷ - ʚʽʜʧʦʚʽʜʥʽ ʪʘʙʣʠʮʽ ʢʦʤʫʪʘʮʽʾ ʚʞʝ ʩʬʦʨʤʦʚʘʥʽ 

ʘʜʤʽʥʽʩʪʨʘʪʦʨʦʤ. 

ʂʦʤʫʪʘʪʦʨʠ ɸʊʄ, ʱʦ ʧʨʘʮʶʶʪʴ ʽʟ ʢʦʤʧ'ʶʪʝʨʥʠʤ ʪʨʘʬʽʢʦʤ, ʜʘʶʪʴ ʢʽʥʮʝʚʠʤ 

ʚʫʟʣʘʤ ʜʚʘ ʚʠʜʠ ʩʝʨʚʽʩʫ. ʉʝʨʚʽʩ ʽʟ ʥʝʚʠʟʥʘʯʝʥʦʶ ʧʨʦʧʫʩʢʥʦʶ ʩʧʨʦʤʦʞʥʽʩʪʶ 

(Unspecified Bit Rate) ʧʦʜʽʙʥʠʡ ʩʝʨʚʽʩ ʢʦʤʫʪʘʪʦʨʽʚ ʣʦʢʘʣʴʥʠʭ ʤʝʨʝʞ - ʚʽʥ ʥʝ 

ʛʘʨʘʥʪʫʻ ʢʽʥʮʝʚʦʤʫ ʚʫʟʣʫ ʷʢʦʾʩʴ ʚʠʟʥʘʯʝʥʦʾ ʯʘʩʪʢʠ ʧʨʦʧʫʩʢʥʦʾ ʩʧʨʦʤʦʞʥʦʩʪʽ ʤʝʨʝʞʽ 

ʽ ʥʝ ʛʘʨʘʥʪʫʻ, ʱʦ ʚʩʽ ʢʦʤʽʨʢʠ ʢʽʥʮʝʚʦʛʦ ʚʫʟʣʘ ʙʫʜʫʪʴ ʜʦʩʪʘʚʣʝʥʽ ʧʦ ʧʨʠʟʥʘʯʝʥʥʶ. ʎʝ 

ʩʘʤʠʡ ʧʨʦʩʪʠʡ ʚʠʜ ʩʝʨʚʽʩʫ ʷʢʠʡ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʻ ʧʨʦʮʝʜʫʨʠ ʢʝʨʫʚʘʥʥʷ ʧʦʪʦʢʦʤ, ʘ 

ʧʨʠ ʧʝʨʝʧʦʚʥʶʚʘʥʥʽ ʙʫʬʝʨʽʚ ʢʦʤʫʪʘʪʦʨʘ ʧʨʠʭʦʞʽ ʢʦʤʽʨʢʠ ʚʽʜʢʠʜʘʶʪʴʩʷ ʪʦʯʥʦ ʪʘʢ 

ʩʘʤʦ, ʷʢ ʮʝ ʨʦʙʣʷʪʴ ʢʦʤʫʪʘʪʦʨʠ ʣʦʢʘʣʴʥʠʭ ʤʝʨʝʞ.  

ʉʝʨʚʽʩ ABR (Available Bit Rate) ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʩʝʨʚʽʩʫ UBR ʚʠʢʦʨʠʩʪʦʚʫʻ 

ʪʝʭʥʽʢʫ ʢʝʨʫʚʘʥʥʷ ʧʦʪʦʢʦʤ ʜʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʧʝʨʝʚʘʥʪʘʞʝʥʴ ʤʝʨʝʞʽ ʽ ʜʘʻ ʜʝʷʢʽ 

ʛʘʨʘʥʪʽʾ ʜʦʩʪʘʚʢʠ ʢʦʤʽʨʦʢ ʚʫʟʣʫ ʧʨʠʟʥʘʯʝʥʥʷ.  

ɼʣʷ ʮʴʦʛʦ ʧʨʠ ʚʩʪʘʥʦʚʣʝʥʥʽ ʟ'ʻʜʥʘʥʥʷ ABR ʤʽʞ ʢʽʥʮʝʚʠʤ ʚʫʟʣʦʤ ʽ 

ʢʦʤʫʪʘʪʦʨʘʤʠ ʤʝʨʝʞʽ ʧʦʣʷʛʘʻ ʫʛʦʜʘ ʧʨʦ ʜʚʽ ʰʚʠʜʢʦʩʪʽ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ - ʧʽʢʦʚʦʾ 

ʰʚʠʜʢʦʩʪʽ ʽ ʤʽʥʽʤʘʣʴʥʦʾ ʰʚʠʜʢʦʩʪʽ. ɺʠʩʥʦʚʦʢ ʫʛʦʜʠ ʧʨʦ ʧʘʨʘʤʝʪʨʠ ʪʨʘʬʽʢʘ - 

ʧʨʠʡʦʤ, ʫ ʣʦʢʘʣʴʥʠʭ ʤʝʨʝʞʘʭ ʟʚʠʯʘʡʥʦ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ. ʂʦʨʠʩʪʫʚʘʯ ʟ'ʻʜʥʘʥʥʷ 

ABR ʧʦʛʦʜʞʫʻʪʴʩʷ ʥʝ ʧʝʨʝʜʘʚʘʪʠ ʜʘʥʽ ʟʽ ʰʚʠʜʢʽʩʪʶ, ʚʠʱʝ ʧʽʢʦʚʦʾ, ʪʦʙʪʦ PCR, ʘ 

ʤʝʨʝʞʘ ʧʦʛʦʜʞʫʻʪʴʩʷ ʟʘʚʞʜʠ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʤʽʥʽʤʘʣʴʥʫ ʰʚʠʜʢʽʩʪʴ ʧʝʨʝʜʘʯʽ 

ʦʩʝʨʝʜʢʽʚ - MCR.  
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ʗʢʱʦ ʜʦʜʘʪʦʢ ʧʨʠ ʚʩʪʘʥʦʚʣʝʥʥʽ ABR-ʟ'ʻʜʥʘʥʥʷ ʥʝ ʚʠʟʥʘʯʘʻ ʤʘʢʩʠʤʘʣʴʥʫ ʽ 

ʤʽʥʽʤʘʣʴʥʫ ʰʚʠʜʢʦʩʪʽ, ʪʦ ʧʦ ʫʤʦʚʯʘʥʥʶ ʚʚʘʞʘʻʪʴʩʷ, ʱʦ ʤʘʢʩʠʤʘʣʴʥʘ ʰʚʠʜʢʽʩʪʴ 

ʟʙʽʛʘʻʪʴʩʷ ʟʽ ʰʚʠʜʢʽʩʪʶ ʣʽʥʽʾ ʜʦʩʪʫʧʫ ʩʪʘʥʮʽʾ ʜʦ ʤʝʨʝʞʽ, ʘ ʤʽʥʽʤʘʣʴʥʘ ʰʚʠʜʢʽʩʪʴ 

ʚʚʘʞʘʻʪʴʩʷ ʨʽʚʥʦʾ ʥʫʣʶ.  

ʂʦʨʠʩʪʫʚʘʯʝʚʝ ʟ'ʻʜʥʘʥʥʷ ABR ʦʜʝʨʞʫʻ ʛʘʨʘʥʪʦʚʘʥʫ ʷʢʽʩʪʴ ʩʝʨʚʽʩʫ ʫ ʚʽʜʥʦʰʝʥʥʽ 

ʚʪʨʘʪʠ ʢʦʤʽʨʦʢ ʽ ʧʨʦʧʫʩʢʥʦʾ ʩʧʨʦʤʦʞʥʦʩʪʽ, ʘ ʤʝʨʝʞʘ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʪʨʘʬʽʢʘ ABR 

ʥʝ ʧʝʨʝʧʦʚʥʷʻʪʴʩʷ.  

ɼʣʷ ʧʝʨʝʪʚʦʨʝʥʥʷ ʢʘʜʨʽʚ, ʱʦ ʮʠʨʢʫʣʶʶʪʴ ʫ ʣʦʢʘʣʴʥʠʭ ʤʝʨʝʞʘʭ, ʫ 53-ʙʘʡʪʥʽ 

ʦʩʝʨʝʜʢʠ, ʫ ʪʝʭʥʦʣʦʛʽʾ ɸʊʄ ʚʠʟʥʘʯʝʥʽ ʬʫʥʢʮʽʾ ʩʝʛʤʝʥʪʘʮʽʾ ʽ ʩʢʣʘʜʘʥʥʷ (Segmentation 

And Reassembling). ʂʦʣʠ ʢʘʜʨ ʥʘʜʭʦʜʠʪʴ ʫ ʢʦʤʫʪʘʪʦʨ ɸʊʄ, ʪʦ ʚʽʥ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʬʫʥʢʮʽʾ ʩʝʛʤʝʥʪʘʮʽʾ ʨʦʟʜʽʣʠʪʠ ʡʦʛʦ ʥʘ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʢʦʤʽʨʦʢ. ʇʽʩʣʷ ʧʝʨʝʜʘʯʽ 

ʢʦʤʽʨʦʢ ʧʦ ʤʝʨʝʞʽ ʢʦʤʫʪʘʪʦʨʽʚ ɸʊʄ ʚʦʥʠ ʟʥʦʚʫ ʟʙʠʨʘʶʪʴʩʷ ʚ ʦʩʪʘʥʥʴʦʤʫ 

ʢʦʤʫʪʘʪʦʨʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʬʫʥʢʮʽʾ ʨʝʘʩʝʤʙʣʽʨʦʚʘʥʽʾ ʫ ʚʠʭʽʜʥʠʡ ʢʘʜʨ.  

ʊʝʭʥʦʣʦʛʽʷ ɸʊʄ ʧʨʘʮʶʻ ʟ ʜʝʢʽʣʴʢʦʤʘ ʰʚʠʜʢʦʩʪʷʤʠ ʜʦʩʪʫʧʫ ʢʽʥʮʝʚʠʭ ʚʫʟʣʽʚ ʜʦ 

ʤʝʨʝʞʽ. ʏʘʩʪʽʰʝ ʫʩʴʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʰʚʠʜʢʽʩʪʴ 155 ʄʙ/c, ʙʽʣʴʰ ʨʽʜʢʦʶ ʻ 

ʰʚʠʜʢʽʩʪʴ ʜʦʩʪʫʧʫ ʚ 622 ʄʙ/ʩ. ɯʩʥʫʻ ʽ ʥʠʟʢɹʦʰʚʠʜʢʽʩʥʠʡ ʜʦʩʪʫʧ ʧʦ ʣʽʥʽʾ ʚ 25 ʄʙ/ʩ. 

ɯʻʨʘʨʭʽʷ ʰʚʠʜʢʦʩʪʝʡ ʜʦʩʪʫʧʫ - ʮʝ ʪʘʢʦʞ ʦʜʥʘ ʟ ʦʩʦʙʣʠʚʦʩʪʝʡ ʪʝʭʥʦʣʦʛʽʾ ɸʊʄ, ʱʦ 

ʨʦʙʠʪʴ ʾʾ ʜʫʞʝ ʟʨʫʯʥʦʶ ʜʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʩʢʣʘʜʥʠʭ ʤʝʨʝʞʘʭ. ʇʨʠ ʥʘʩʠʯʝʥʥʽ ʷʢʦʾ 

ʥʝʙʫʪʴ ʯʘʩʪʠʥʠ ʤʝʨʝʞʽ ʟʘʥʘʜʪʦ ʽʥʪʝʥʩʠʚʥʠʤ ʪʨʘʬʽʢʦʤ ʢʽʥʮʝʚʠʭ ʚʫʟʣʽʚ ʥʝ ʧʦʪʨʽʙʥʦ 

ʧʝʨʝʭʦʜʠʪʠ ʥʘ ʧʨʠʥʮʠʧʦʚʦ ʥʦʚʫ ʪʝʭʥʦʣʦʛʽʶ, ʜʦʩʠʪʴ ʧʨʦʩʪʦ ʫʩʪʘʥʦʚʠʪʠ ʥʦʚʠʡ, ʙʽʣʴʰ 

ʰʚʠʜʢʽʩʥʠʡ ʽʥʪʝʨʬʝʡʩʥʠʡ ʤʦʜʫʣʴ ʢʦʤʫʪʘʪʦʨʘ.  

ʆʯʝʚʠʜʥʦ, ʱʦ ʨʽʟʥʽ ʧʨʠʥʮʠʧʠ ʢʦʤʫʪʘʮʽʾ ʢʘʜʨʽʚ ʫ ʢʦʤʫʪʘʪʦʨʘʭ ʣʦʢʘʣʴʥʠʭ ʤʝʨʝʞ 

ʽ ʚ ʢʦʤʫʪʘʪʦʨʘʭ ɸʊʄ ʚʠʤʘʛʘʶʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʷʢʠʭʦʩʴ ʧʨʠʩʪʨʦʾʚ, ʱʦ ʧʦʛʦʜʷʪʴ 

ʨʦʙʦʪʫ ʮʠʭ ʢʦʤʫʪʘʪʦʨʽʚ. ʆʜʥʽʻʾ ʬʫʥʢʮʽʾ ʧʝʨʝʪʚʦʨʝʥʥʷ ʢʘʜʨʽʚ ʽ ʢʦʤʽʨʦʢ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʬʫʥʢʮʽʡ SAR ʷʚʥʦ ʥʝʜʦʩʪʘʪʥʴʦ, ʪʦʤʫ ʱʦ ʧʦʪʨʽʙʥʦ ʥʘ ʧʽʜʩʪʘʚʽ ʄɸʉ-ʘʜʨʝʩʽʚ ʢʽʥʮʝʚʠʭ 

ʚʫʟʣʽʚ ʤʝʨʝʞʽ ʫʩʪʘʥʦʚʣʶʚʘʪʠ ʚʽʨʪʫʘʣʴʥʽ ʰʣʷʭʠ ʢʦʤʽʨʦʢ ʯʝʨʝʟ ɸʊʄ-ʢʦʤʫʪʘʪʦʨʠ. 

ɯʩʥʫʶʪʴ ʧʨʠʚʘʪʥʽ ʨʽʰʝʥʥʷ ʦʢʨʝʤʠʭ ʚʠʨʦʙʥʠʢʽʚ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʫ ʨʘʤʢʘʭ ʦʜʥʦʛʦ 

ʢʦʤʫʪʘʪʦʨʘ ʩʧʦʣʫʯʘʪʠ ʦʙʠʜʚʽ ʪʝʭʥʦʣʦʛʽʾ. ɿʚʠʯʘʡʥʦ, ʜʣʷ ʧʽʜʢʣʶʯʝʥʥʷ ʢʽʥʮʝʚʠʭ 

ʢʦʨʠʩʪʫʚʘʯʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʦʨʪʠ ʪʨʘʜʠʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʣʦʢʘʣʴʥʠʭ ʤʝʨʝʞ, 

ʥʘʧʨʠʢʣʘʜ, Ethernet, ʘ ʢʦʤʫʪʘʪʦʨʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʦʙʤʽʥʫ ʤʽʞ ʩʦʙʦʶ 

ʪʝʭʥʦʣʦʛʽʶ ɸʊʄ, ʙʽʣʴʰ ʤʘʩʰʪʘʙʽʨʫʶʯʫ. ɭ ʽ ʩʪʘʥʜʘʨʪʥʠʡ ʚʘʨʽʘʥʪ ʨʽʰʝʥʥʷ ʮʽʻʾ 

ʟʘʜʘʯʽ. ɺʽʥ ʥʘʟʠʚʘʻʪʴʩʷ LAN Emulation - ʝʤʫʣʷʮʽʷ ʣʦʢʘʣʴʥʠʭ ʤʝʨʝʞ. ʐʚʠʜʢʦʩʪʽ 

ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ ʚ ɸʊʄ: 

ɿʘʛʘʣʴʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʝʭʥʦʣʦʛʽʾ ɸʊʄ. 

ʅʘʟʚʘ ʆʧʠʩ 
ʇʩʪʘʚʱʠʢʠ ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʧʦʩʣʫʛ ʊ1 1.544 ʄʙʽʪ/ʩ ʧʨʠ ʧʝʨʝʜʘʯʽ ʧʦ ʟʚʠʯʘʡʥʽʡ ʪʝʣʝʬʦʥʥʽʡ ʣʽʥʽʾ  

ɸʊʄ-25 25 ʄʙʽʪ/ʩ ʧʦ ʤʽʜʥʦʤʫ ʢʘʙʝʣʶ ʪʠʧʫ ʢʨʫʯʝʥʘ ʧʘʨʘ 

ʇʩʪʘʚʱʠʢʠ ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʧʦʩʣʫʛ ʊ3 44.736 ʄʙʽʪ/ʩ ʧʨʠ ʧʝʨʝʜʘʯʽ ʧʦ ʟʚʠʯʘʡʥʽʡ ʪʝʣʝʬʦʥʥʽʡ ʣʽʥʽʾ  

ʆʉ-1 SONET 51 ʄʙʽʪ/ʩ ʧʦ ʚʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʥʦʤʫ ʢʘʙʝʣʶ 

ʆʉ-3 SONET 155 ʄʙʽʪ/ʩ ʧʦ ʚʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʥʦʤʫ ʢʘʙʝʣʶ 

ʆʉ-12 SONET 622 ʄʙʽʪ/ʩ ʧʦ ʚʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʥʦʤʫ ʢʘʙʝʣʶ 

ʆʉ-48 SONET 2.4 ɻʙʽʪ/ʩ ʧʦ ʚʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʥʦʤʫ ʢʘʙʝʣʶ 

 

ʇʠʪʘʥʥʷ ʜʣʷ ʩʘʤʦʢʦʥʪʨʦʣʶ: 

1. ʑʦ ʪʘʢʝ ʪʝʭʥʦʣʦʛʽʷ ɸʊʄ? 

2. ʗʢ̔ ʽʩʥʫʶʪʴ ʩʧʦʩʦʙʠ ʢʦʤʫʪʘʮʽʾ ʜʘʥʠʭ ʫ ʤʝʨʝʞʘʭ ɸʊʄ? 

3. ʑʦ ʥʘʟʠʚʘʻʪʴʩʷ ʦʩʝʨʝʜʢʘʤʠ? 

4. ʏʠʤ ʧʦʷʩʥʶʻʪʴʩʷ ʧʨʠʥʮʠʧ ʢʦʤʫʪʘʮʽʾ ʧʘʢʝʪʽʚ ʥʘ ʦʩʥʦʚʽ ʚʽʨʪʫʘʣʴʥʠʭ ʢʘʥʘʣʽʚ? 

5. ɼʣʷ ʯʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʘʜʨʝʩʘ ʧʨʠʟʥʘʯʝʥʥʷ? 
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6. ʑʦ ʚʽʜʟʥʘʯʘʻ ʤʘʨʰʨʫʪʠʟʘʪʦʨ ʫ ʪʘʙʣʠʮʽ ʢʦʤʫʪʘʮʽʾ ʚʭʽʜʥʦʛʦ ʧʦʨʪʘ? 

7. ʗʢʠʤʠ ʙʫʚʘʶʪʴ ʚʽʨʪʫʘʣʴʥʽ ʢʘʥʘʣʠ? 

8. ʑʦ ʪʘʢʝ ʩʝʨʚʽʩ ABR? 

9. ɿ ʷʢʠʤʠ ʰʚʠʜʢʦʩʪʷʤʠ ʜʦʩʪʫʧʫ ʢʽʥʮʝʚʠʭ ʚʫʟʣʽʚ ʧʨʘʮʶʻ ʪʝʭʥʦʣʦʛʽʷ ɸʊʄ? 

10. ʗʢʽ ʟʘʛʘʣʴʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʝʭʥʦʣʦʛʽʾ ɸʊʄ? 
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ʊʝʤʘ 5. ʊʝʭʥʦʣʦʛʽʷ GV-AnLAN.  

 

ʇʠʪʘʥʥʷ: 

1. ɼʦʩʪʫʧ ʜʦ ʩʝʨʝʜʦʚʠʱʘ ʧʦ ʧʨʽʦʨʠʪʝʪʫ. 

 

ʃʽʪʝʨʘʪʫʨʘ:[3, ʩʪʦʨ. 127..133] 

ʊʝʭʥʦʣʦʛʽʷ GV-AnLAN  
ɼʦʩʪʫʧ ʜʦ ʩʝʨʝʜʦʚʠʱʘ ʧʦ ʧʨʽʦʨʠʪʝʪʫ 

ɼʦʩʪʫʧ ʜʦ ʩʝʨʝʜʦʚʠʱʘ ʧʦ ʧʨʽʦʨʠʪʝʪʽ (Demend-Priority Access Method-DPAM) 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʩʧʝʮʠʬʽʢʘʮʽʾ VG-AnyLAN IEEE 802.12, ʱʦ ʚʦʣʦʜʽʻ ʧʨʦʧʫʩʢʥʦʶ 

ʩʧʨʦʤʦʞʥʽʩʪʶ 100 ʄʙʽʪ/ʩ. DPAM ʧʨʠʧʫʩʢʘʻ ʢʘʨʫʩʝʣʴʥʠʡ ʤʝʪʦʜ ʜʦʟʚʦʣʫ ʢʦʥʬʣʽʢʪʽʚ, 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʷʢʠʭ ʮʝʥʪʨʘʣʴʥʠʡ ʧʦʚʪʦʨʶʚʘʯ (ʢʦʥʮʝʥʪʨʘʪʦʨ) ʨʝʛʫʣʷʨʥʦ ʦʧʠʪʫʻ 

ʧʽʜʢʣʶʯʝʥʽ ʜʦ ʥʴʦʛʦ ʧʦʨʪʠ. ʎʝʡ ʦʧʠʪ ʚʠʢʦʥʫʻʪʴʩʷ ʫ ʚʠʟʥʘʯʝʥʦʤʫ ʧʦʨʷʜʢʫ ʟ ʤʝʪʦʶ 

ʚʠʷʚʣʝʥʥʷ ʧʦʨʪʽʚ, ʱʦ ʤʽʩʪʷʪʴ ʟʘʧʠʪʠ ʥʘ ʧʝʨʝʜʘʯʫ. ʇʽʩʣʷ ʚʠʷʚʣʝʥʥʷ ʪʘʢʦʛʦ ʟʘʧʠʪʫ 

ʧʦʚʪʦʨʶʚʘʯ ʚʠʟʥʘʯʘʻ ʡʦʛʦ ʧʨʽʦʨʠʪʝʪ (ʚʠʩʦʢʠʡ ʘʙʦ ʥʦʨʤʘʣʴʥʠʡ). ʎʽ ʧʨʽʦʨʠʪʝʪʠ 

ʜʦʟʚʦʣʷʶʪʴ ʦʙʩʣʫʛʦʚʫʚʘʪʠ ʚʯʘʩʥʦ ʢʨʠʪʠʯʥʽ ʟʘʧʠʪʠ ʧʝʨʝʜ ʟʚʠʯʘʡʥʠʤʠ ʟʘʧʠʪʘʤʠ ʥʘ 

ʜʦʩʪʫʧ ʜʦ ʩʤʫʛʠ ʧʨʦʧʫʩʢʘʥʥʷ. ʇʦʨʪʠ, ʷʢʽ ʥʝ ʧʝʨʝʜʘʶʪʴ ʜʘʥʽ, ʘʚʪʦʤʘʪʠʯʥʦ ʛʝʥʝʨʫʶʪʴ 

ʩʠʛʥʘʣ ʯʝʢʘʥʥʷ. ʎʝ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʧʨʠʩʪʨʦʾʚ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʨʝʞʠʤʽ ʯʝʢʘʥʥʷ, ʘʙʦ 

ʧʦ ʷʢʠʤʦʩʴ ʧʨʠʯʠʥʘʭ ʚʽʜʢʣʘʣʠ ʟʘʧʠʪʠ ʥʘ ʧʝʨʝʜʘʯʫ. 

ʉʠʛʥʘʣ ʯʝʢʘʥʥʷ ʩʪʘʥʮʽʾ ʧʨʠʜʘʚʣʶʻʪʴʩʷ ʧʦʚʪʦʨʶʚʘʯʝʤ ʫ ʪʦʤʫ ʚʠʧʘʜʢʫ, ʷʢʱʦ ʮʷ 

ʩʪʘʥʮʽʷ ʦʙʨʘʥʘ ʥʘʩʪʫʧʥʦʶ ʚ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʧʨʽʦʨʠʪʝʪʽʚ ʧʝʨʝʜʘʯʽ. ɯʥʰʠʤʠ ʩʣʦʚʘʤʠ, 

ʧʦʚʪʦʨʶʚʘʯ ʚʠʟʥʘʯʘʻ ʥʘʩʪʫʧʥʫ ʩʪʘʥʮʽʶ ʫ ʩʚʦʾʡ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʧʨʽʦʨʠʪʝʪʽʚ ʽ ʜʘʻ ʾʡ 

ʫʢʘʟʽʚʢʫ ʧʨʠʧʠʥʠʪʠ ʛʝʥʝʨʘʮʽʶ ʩʠʛʥʘʣʫ ʯʝʢʘʥʥʷ. ʇʽʩʣʷ ʟʥʠʢʥʝʥʥʷ ʩʠʛʥʘʣʫ ʯʝʢʘʥʥʷ 

ʧʨʠʩʪʨʽʡ ʧʦʯʠʥʘʻ ʧʝʨʝʜʘʯʫ ʚʣʘʩʥʠʭ ʜʘʥʠʭ. 

ʂʦʣʠ ʮʝ ʚʽʜʙʫʚʘʻʪʴʩʷ, ʧʦʚʪʦʨʶʚʘʯ ʧʦʧʝʨʝʜʞʶʻ ʽʥʰʽ ʩʪʘʥʮʽʾ ʧʨʦ ʪʝ, ʱʦ ʚʦʥʠ 

ʤʦʞʫʪʴ ʦʜʝʨʞʘʪʠ ʚʭʽʜʥʝ ʧʦʚʽʜʦʤʣʝʥʥʷ. ʇʦʪʽʤ ʧʦʚʪʦʨʶʚʘʯ ʟʯʠʪʫʻ ʘʜʨʝʩ ʦʜʝʨʞʫʚʘʯʘ 

ʚʭʽʜʥʦʛʦ ʢʘʜʨʘ, ʟʚʝʨʪʘʻʪʴʩʷ ʜʦ ʩʚʦʻʾ ʪʘʙʣʠʮʽ ʢʦʥʬʽʛʫʨʘʮʽʾ ʟʚ'ʷʟʢʽʚ ʽ ʢʦʤʫʪʫʻ ʢʘʜʨ ʥʘ 

ʘʜʨʝʩʫ ʥʝʦʙʭʽʜʥʦʛʦ ʦʜʝʨʞʫʚʘʯʘ, ʘ ʪʘʢʦʞ ʥʘ ʫʩʽ ʧʦʨʪʠ, ʱʦ ʬʫʥʢʮʽʦʥʫʶʪʴ ʫ ʨʝʞʠʤʽ 

ʧʨʠʡʦʤʫ ʚʩʽʭ ʤʝʨʝʞʥʠʭ ʧʘʢʝʪʽʚ. 

ʎʝʥʪʨʘʣʴʥʠʡ ʘʙʦ ʢʦʨʝʥʝʚʠʡ ʧʦʚʪʦʨʶʚʘʯ ʫʧʨʘʚʣʷʻ ʨʦʙʦʪʦʶ ʦʙʣʘʩʪʶ 

ʧʨʽʦʨʠʪʝʪʽʚ, ʱʦ ʤʦʞʝ ʤʽʩʪʠʪʠ ʚ ʩʦʙʽ ʜʦ ʪʨʴʦʭ ʨʽʚʥʽʚ ʧʦʩʣʽʜʦʚʥʠʭ ʢʦʥʮʝʥʪʨʘʪʦʨʽʚ. ʎʝ 

ʜʦʟʚʦʣʷʻ ʟ'ʻʜʥʘʥʠʤ ʤʽʞ ʩʦʙʦʶ ʧʦʚʪʦʨʶʚʘʯʘʤ ʬʫʥʢʮʽʦʥʫʚʘʪʠ ʷʢ ʦʜʠʥ ʚʝʣʠʢʠʡ 

ʧʦʚʪʦʨʶʚʘʯ. ʎʝʥʪʨʘʣʴʥʠʡ ʧʦʚʪʦʨʶʚʘʯ ʧʝʨʝʜʘʻ ʚʝʩʴ ʪʨʘʬʽʢ ʢʦʞʥʦʤʫ ʧʦʚʪʦʨʶʚʘʯʫ 

ʥʠʞʥʴʦʛʦ ʨʽʚʥʷ. ʂʦʞʥʠʡ ʧʦʚʪʦʨʶʚʘʯ ʥʠʞʥʴʦʛʦ ʨʽʚʥʷ, ʫ ʩʚʦʶ ʯʝʨʛʫ, ʦʧʠʪʫʻ ʩʚʦʾ 

ʘʢʪʠʚʥʽ ʧʦʨʪʠ ʥʘ ʧʨʝʜʤʝʪ ʟʘʧʠʪʽʚ ʧʽʩʣʷ ʧʝʨʝʜʘʯʽ ʧʘʢʝʪʘ. 

ɾʦʜʥʘ ʩʪʘʥʮʽʷ ʥʝ ʤʦʞʝ ʟʜʽʡʩʥʠʪʠ ʧʝʨʝʜʘʯʫ ʜʘʥʠʭ ʜʚʘ ʨʘʟʠ ʧʽʜʨʷʜ ʫ ʪʦʤʫ 

ʚʠʧʘʜʢʫ, ʷʢʱʦ ʻ ʚʽʜʢʣʘʜʝʥʽ ʟʘʧʠʪʠ ʥʘ ʧʝʨʝʜʘʯʫ ʟ ʪʘʢʠʤ ʞʝ ʧʨʽʦʨʠʪʝʪʦʤ ʚʽʜ ʽʥʰʠʭ 

ʩʪʘʥʮʽʡ. ʅʘ ʮʝʥʪʨʘʣʴʥʦʤʫ ʧʦʚʪʦʨʶʚʘʯʽ ʟʘʧʠʪ ʽʟ ʚʠʩʦʢʠʤ ʧʨʠʦʨʠʪʝʤʦʤ ʥʝ ʤʦʞʝ 

ʧʝʨʝʨʚʘʪʠ ʟʘʧʠʪ ʽʟ ʥʦʨʤʘʣʴʥʠʤ ʧʨʽʦʨʠʪʝʪʦʤ, ʷʢʠʡ ʚʞʝ ʦʙʨʦʙʻʪʴʩʷ. ʅʘ ʧʦʚʪʦʨʶʚʘʯʽ 

ʥʠʞʥʴʦʛʦ ʨʽʚʥʷ ʟʘʧʠʪ ʽʟ ʥʦʨʤʘʣʴʥʠʤ ʧʨʦ̔ʨʠʪʝʪʦʤ ʚʠʪʽʩʥʷʻʪʴʩʷ ʜʣʷ ʚʠʢʦʥʘʥʥʷ 

ʟʘʧʠʪʫ ʟ ʚʠʩʦʢʠʤ ʧʨʽʦʨʠʪʝʪʦʤ. ʑʦʙ ʧʝʨʝʨʚʘʥʠʡ ʟʘʧʠʪ ʥʝ ʙʫʚ ʮʽʣʢʦʤ ʟʥʠʱʝʥʥʠʡ, 

ʟʘʧʠʪʠ ʟ ʥʦʨʤʘʣʴʥʠʤ ʧʨʽʦʨʠʪʝʪʦʤ, ʱʦ ʯʝʢʘʣʠ ʦʧʨʘʮʶʚʘʥʥʷ ʙʽʣʴʰ 250 ʤʩ, 

ʘʚʪʦʤʘʪʠʯʥʦ ʧʝʨʝʭʦʜʷʪʴ ʫ ʩʪʘʪʫʩ ʚʠʩʦʢʦʛʦ ʧʨʽʦʨʠʪʝʪʫ. 

ʎʝʡ ʤʝʪʦʜ ʜʦʩʪʫʧʫ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʪʽʣʴʢʠ ʚ ʩʧʝʮʠʬʽʢʘʮʽʾ IEEE 802.12 ʜʣʷ 

ʤʝʨʝʞ ʽʟ ʧʨʦʧʫʩʢʥʦʶ ʤʦʞʣʠʚʽʩʪʶ 100 ʄʙʽʪ/ʩ, ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʻ ʬʦʨʤʘʪ ʢʘʜʨʽʚ 

Ethernet ʘʙʦ Token Ring (ʘʣʝ ʥʝ ʦʙʠʜʚʽ ʦʜʥʦʯʘʩʥʦ) ʽ ʟʽʨʢʦʧʦʜʽʙʥʫ ʪʦʧʦʣʦʛʽʶ. ɼʘʥʘ 

ʩʧʝʮʠʬʽʢʘʮʽʷ, ʚʽʜʦʤʘ ʟʘ ʥʘʟʚʦʶ VG-AnyLAN (voice grade writing, any LAN 



 60 

architecture - ʤʦʚʥʘ ʧʨʦʚʦʜʢʘ, ʙʫʜʴ-ʷʢʘ ʘʨʭʽʪʝʢʪʫʨʘ ʣʦʢʘʣʴʥʦʾ ʤʝʨʝʞʽ), ʤʦʞʝ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʯʦʪʠʨʠ ʥʝʝʢʨʘʥʦʚʘʥʥʽ ʚʠʪʽ ʧʘʨʠ ʢʘʪʝʛʦʨʽʡ 3 ʽ 5, ʝʢʨʘʥʦʚʘʥʽ ʚʠʪʽ 

ʧʘʨʠ ʽ ʚʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʥʠʡ ʢʘʙʝʣʴ. ʇʨʠ ʮʴʦʤʫ ʥʘ ʚʽʜʩʪʘʥʽ 100 ʤʝʪʨʽʚ ʤʽʞ 

ʧʦʚʪʦʨʶʚʘʯʝʤʠ ʤʦʞʝ ʙʫʪʠ ʚʩʪʘʥʦʚʣʝʥʦ ʜʦ ʪʨʴʦʭ ʨʽʚʥʽʚ ʧʦʚʪʦʨʶʚʘʯʽʚ. ɼʽʘʤʝʪʨ 

ʤʝʨʝʞʽ ʤʦʞʝ ʩʢʣʘʜʘʪʠ ʜʦ 1200 ʤʝʪʨʽʚ. 

ʉʧʝʮʠʬʽʢʘʮʽʷ VG-AnyLAN ʧʦʪʝʨʧʽʣʘ ʤʘʡʞʝ ʧʦʚʥʫ ʥʝʚʜʘʯʫ ʥʘ ʨʠʥʢʫ. ʍʦʯʘ ʟ 

ʪʝʭʥʽʯʥʦʾ ʪʦʯʢʠ ʟʦʨʫ ʤʝʪʦʜ ʜʦʩʪʫʧʫ DPAM ʤʘʻ ʧʝʨʝʚʘʛʠ ʥʘʜ CSMA/CD. ʇʨʠʯʠʥʘ ʚ 

ʪʦʤʫ, ʱʦ ʚʽʜ Ethernet CSMA/CD ʥʘ 10 ʄʙʽʪ/ʩ ʣʝʛʰʝ ʧʝʨʝʡʪʠ ʜʦ ʪʘʢʠʭ 

ʚʠʩʦʢʦʰʚʠʜʢʽʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʷʢ Fast Ethernet ʽ Gigabit Ethernet. 

 

ʇʠʪʘʥʥʷ ʜʣʷ ʩʘʤʦʢʦʥʪʨʦʣʶ: 

1. ʑʦ ʪʘʢʝ ʜʦʩʪʫʧ ʜʦ ʩʝʨʝʜʦʚʠʱʘ ʧʦ ʧʨʽʦʨʠʪʝʪʽ? 

2. ʏʠʤ ʫʧʨʘʚʣʷʻ ʮʝʥʪʨʘʣʴʥʠʡ ʘʙʦ ʢʦʨʝʥʝʚʠʡ ʧʦʚʪʦʨʶʚʘʯ? 

3. ɼʝ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʮʝʡ ʤʝʪʦʜ ʜʦʩʪʫʧʫ? 
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ʊʝʤʘ 6. ʌʽʟʠʯʥʠʡ ʨʽʚʝʥʴ ʪʘ ʧʝʨʝʜʘʯʘ ʯʠʩʣʦʚʠʭ ʩʠʛʥʘʣʽʚ. 

 

ʇʠʪʘʥʥʷ: 

1. ʌʽʟʠʯʥʠʡ ʨʽʚʝʥʴ. 

2. ʇʝʨʝʜʘʯʘ ʯʠʩʣʦʚʠʭ ʩʠʛʥʘʣʽʚ. 

 

ʃʽʪʝʨʘʪʫʨʘ:[ 2, ʩʪʦʨ. 26..31] 

ʌʽʟʠʯʥʠʡ ʨʽʚʝʥʴ 

ʌʫʥʜʘʤʝʥʪʦʤ, ʥʘ ʷʢʦʤʫ ʧʦʙʫʜʦʚʘʥʘ ʝʪʘʣʦʥʥʘ ʤʦʜʝʣʴ OSI, ʻ ʬʽʟʠʯʥʠʡ ʨʽʚʝʥʴ. 

ɺʽʥ ʚʠʟʥʘʯʘʻ ʫʩʝ, ʱʦ ʥʝʦʙʭʽʜʥʦ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʧʝʨʝʜʘʯʽ ʽ ʧʨʠʡʦʤʫ ʩʠʛʥʘʣʽʚ. 

ʌʽʟʠʯʥʠʡ ʨʽʚʝʥʴ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʯʦʪʠʨʴʦʭ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʦʙʣʘʩʪʝʡ: 

 ʄʝʭʘʥʽʯʥʦʾ 

 ɽʣʝʢʪʨʠʯʥʦʾ 

 ʌʫʥʢʮʽʦʥʘʣʴʥʦʾ 

 ʇʨʦʮʝʜʫʨʥʦʾ 

ʈʘʟʦʤ ʮʽ ʦʙʣʘʩʪʽ ʦʭʦʧʣʶʶʪʴ ʫʩʽ ʤʝʭʘʥʽʟʤʠ, ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʧʽʜʪʨʠʤʢʠ 

ʝʣʝʢʪʨʠʯʥʦʾ ʘʙʦ ʦʧʪʠʯʥʦʾ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ. ʆʙʣʘʩʪʽ ʨʝʛʣʘʤʝʥʪʫʶʪʴ ʤʝʪʦʜʠʢʫ ʧʝʨʝʜʘʯʽ 

ʩʠʛʥʘʣʽʚ, ʥʘʧʨʫʛʘ ʝʣʝʢʪʨʠʯʥʦʛʦ ʩʪʨʫʤʫ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʦʛʦ ʜʣʷ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ 

ʩʠʛʥʘʣʽʚ, ʪʠʧʠ ʩʝʨʝʜʦʚʠʱ ʧʝʨʝʜʘʯʽ ʽ ʾʭʥʴʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ʝʣʝʢʪʨʦʥʥʽ ʢʦʤʧʦʥʝʥʪʠ 

ʤʝʨʝʞʥʦʛʦ ʘʜʘʧʪʝʨʘ ʽ ʥʘʚʽʪʴ ʬʽʟʠʯʥʦʾ ʬʦʨʤʠ ʟôʻʜʥʘʥʴ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ 

ʧʽʜʢʣʶʯʝʥʥʷ ʜʦ ʩʝʨʝʜʦʚʠʱʘ ʧʝʨʝʜʘʯʽ. 

ʌʽʟʠʯʥʠʡ ʨʽʚʝʥʴ ʻ ʩʘʤʠʤ ʥʠʞʥʽʤ ʨʽʚʥʝʤ ʩʪʝʢʘ ʧʨʦʪʦʢʦʣʽʚ. ʎʝʡ ʩʪʝʢ ʧʦʚʠʥʥʠʡ 

ʬʫʥʢʮʽʦʥʫʚʘʪʠ ʚ ʤʝʞʘʭ ʷʢʦʛʦʩʴ ʧʨʠʩʪʨʦʶ. ʊʘʢʠʤ ʯʠʥʦʤ, ʥʠʞʥʽʡ ʨʽʚʝʥʴ ʦʙʤʝʞʝʥʠʡ 

ʦʧʠʩʢʦʤ ʘʙʦ ʩʧʝʮʠʬʽʢʘʮʽʻʶ ʧʨʦʮʝʩʽʚ ʽ ʤʝʭʘʥʽʟʤʽʚ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʧʽʜʪʨʠʤʢʠ 

ʟ'ʻʜʥʘʥʥʷ ʤʽʞ ʚʟʘʻʤʦʜʽʶʯʠʤʠ ʧʨʠʩʪʨʦʷʤʠ. ʌʽʟʠʯʥʠʡ ʨʽʚʝʥʴ ʥʝ ʧʦʰʠʨʶʻʪʴʩʷ ʥʽ ʥʘ 

ʦʜʠʥ ʽʟ ʢʦʤʧʦʥʝʥʪʽʚ, ʱʦ ʥʝ ʥʘʣʝʞʘʪʴ ʢʦʤʧ'ʶʪʝʨʘʤ ʘʙʦ ʽʥʰʠʤ ʚʟʘʻʤʦʜʽʶʯʠʤ 

ʧʨʠʩʪʨʦʷʤ. ʇʨʠʢʣʘʜʘʤʠ ʤʝʭʘʥʽʟʤʽʚ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ ʽ 

ʦʙʣʘʩʪʽ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʧʨʠ ʮʴʦʤʫ ʟʘ ʤʝʞʘʤʠ, ʜʽʾ ʬʽʟʠʯʥʦʛʦ ʨʽʚʥʷ, ʤʦʞʫʪʴ ʩʣʫʞʠʪʠ: 

 ʌʽʟʠʯʥʝ ʩʝʨʝʜʦʚʠʱʝ ʧʝʨʝʜʘʯʽ 

 ʂʦʥʮʝʥʪʨʘʪʦʨʠ 

 ʄʘʨʰʨʫʪʠʟʘʪʦʨʠ 

 ʂʦʤʫʪʘʪʦʨʠ 

ʎʽ ʢʦʤʧʦʥʝʥʪʠ ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʩʠʛʥʘʣʽʚ ʤʽʞ ʚʟʘʻʤʦʜʽʶʯʠʤʠ 

ʧʨʠʩʪʨʦʷʤʠ ʘʣʝ ʥʝ ʧʦʪʨʘʧʣʷʶʪʴ ʚ ʦʙʣʘʩʪʴ ʜʽʾ ʬʽʟʠʯʥʦʛʦ ʨʽʚʥʷ. 

ʅʠʞʥʴʦʶ ʤʝʞʝʶ ʮʴʦʛʦ ʨʽʚʥʷ ʻ ʧʦʨʪ ʬʽʟʠʯʥʦʛʦ ʟôʻʜʥʘʥʥʷ ʧʨʠʩʪʨʦʶ, ʱʦ 

ʧʽʜʢʣʶʯʘʻʪʴʩʷ ʜʦ ʩʝʨʝʜʦʚʠʱʘ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ. ɿʘʤʽʩʪʴ ʚʠʟʥʘʯʝʥʥʷ ʩʧʝʮʠʬʽʢʘʮʽʡ ʫʩʽʻʾ 

ʤʝʨʝʞʽ ʽ ʾʾ ʧʽʜʢʦʤʧʦʥʝʥʪʽʚ ʮʷ ʤʦʜʝʣʴ ʧʨʦʩʪʦ ʚʩʪʘʥʦʚʣʶʻ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, ʦʯʽʢʫʚʘʥʦʾ ʚʽʜ ʤʝʨʝʞʽ. ʄʦʜʝʣʴ OSI ʥʝ ʧʦʰʠʨʶʻʪʴʩʷ ʥʘ ʩʫʙʩʪʘʥʮʽʾ, 

ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʤʽʞ ʬʽʟʠʯʥʠʤʠ ʟôʻʜʥʘʥʥʷʤʠ ʜʚʦʭ ʚʟʘʻʤʦʜʽʶʯʠʭ ʧʨʠʩʪʨʦʾʚ. ʆʪʞʝ, 

ʩʝʨʝʜʦʚʠʱʝ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ ʟʘʣʠʰʘʶʪʴʩʷ ʟʘ ʤʝʞʘʤʠ ʬʽʟʠʯʥʦʛʦ ʨʽʚʥʷ ʡ ʽʥʦʜʽ 

ʥʘʟʠʚʘʻʪʴʩʷ "ʥʫʣʴʦʚʠʤ ʨʽʚʥʝʤ". ʌʽʟʠʯʥʠʡ ʨʽʚʝʥʴ ʦʧʠʩʫʻ ʪʽʣʴʢʠ ʧʝʨʝʜʙʘʯʫʚʘʥʫ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʬʽʟʠʯʥʦʛʦ ʫʩʪʘʪʢʫʚʘʥʥʷ, ʘʣʝ ʥʝ ʨʝʛʣʘʤʝʥʪʫʻ ʮʝ ʫʩʪʘʪʢʫʚʘʥʥʷ. 

ʌʫʥʢʮʽʾ ʬʽʟʠʯʥʦʛʦ ʨʽʚʥʷ 

ʌʽʟʠʯʥʠʡ ʨʽʚʝʥʴ ʚʠʢʦʥʫʻ ʧʝʨʝʜʘʯʫ ʽ ʧʨʠʡʦʤ ʩʠʛʥʘʣʽʚ ʚʽʜ ʽʤʝʥʽ ʽʥʰʠʭ 

ʧʨʦʪʦʢʦʣʽʚ ʩʪʝʢʘ ʽ ʜʦʜʘʪʢʽʚ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʮʝʡ ʩʪʝʢ. ʊʘʢʘ ʧʽʜʪʨʠʤʢʘ ʧʦʪʨʝʙʫʻ 

ʚʽʜ ʬʽʟʠʯʥʦʛʦ ʨʽʚʥʷ ʚʠʢʦʥʘʥʥʷ ʜʝʷʢʠʭ ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʠʭ ʬʫʥʢʮʽʡ. 

ɼʣʷ ʧʝʨʝʜʘʯʽ ʬʽʟʠʯʥʠʡ ʨʽʚʝʥʴ ʧʦʚʠʥʥʠʡ: 
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 ʇʝʨʝʪʚʦʨʶʚʘʪʠ ʢʘʜʨʠ ʜʘʥʠʭ, ʧʨʠʡʥʷʪʽ ʚʽʜ ʢʘʥʘʣʴʥʦʛʦ ʨʽʚʥʷ, ʫ ʜʚʽʡʢʦʚʠʡ 

ʧʦʪʽʢ 

 ʈʝʘʣʽʟʫʚʘʪʠ ʤʝʪʦʜ ʜʦʩʪʫʧʫ ʜʦ ʩʝʨʝʜʦʚʠʱʘ, ʧʨʦʜʠʢʪʦʚʘʥʠʡ ʢʘʥʘʣʴʥʠʤ 

ʨʽʚʥʝʤ 

 ʇʦʩʣʽʜʦʚʥʦ (ʧʦ ʦʜʥʦʤʫ ʙʽʪʫ) ʧʝʨʝʜʘʚʘʪʠ ʜʘʥʽ 

ɼʣʷ ʧʨʠʡʦʤʫ ʬʽʟʠʯʥʠʡ ʨʽʚʝʥʴ ʧʦʚʠʥʥʠʡ: 

 ʇʨʦʩʣʫʭʫʚʘʪʠ ʚʭʽʜʥʽ ʩʠʛʥʘʣʠ, ʘʜʨʝʩʦʚʘʥʽ ʚʽʜʧʦʚʽʜʥʦʤʫ ʧʨʠʩʪʨʦʶ 

 ʇʨʠʡʤʘʪʠ ʘʜʨʝʩʦʚʘʥʽ ʧʨʠʩʪʨʦʶ ʧʦʪʦʢʠ ʜʘʥʠʭ 

 ʇʝʨʝʜʘʚʘʪʠ ʧʨʠʡʥʷʪʽ ʜʚʽʡʢʦʚʽ ʧʦʪʦʢʠ ʚ ʢʘʥʘʣʴʥʠʡ ʨʽʚʝʥʴ ʜʣʷ 

ʚʽʜʥʦʚʣʝʥʥʷ ʢʘʜʨʽʚ 

ʋ ʮʴʦʤʫ ʩʧʠʩʢʫ ʷʚʥʦ ʚʽʜʩʫʪʥʽ ʷʢʽ-ʥʝʙʫʜʴ ʟʘʩʦʙʠ ʧʝʨʝʚʽʨʢʠ ʮʽʣʽʩʥʦʩʪʽ 

ʧʨʠʡʥʷʪʠʭ ʜʘʥʠʭ. ʌʽʟʠʯʥʠʡ ʨʽʚʝʥʴ ʧʝʨʝʜʘʻ ʽ ʧʨʠʡʤʘʻ ʪʽʣʴʢʠ ʦʜʠʥʠʯʢʠ ʽ ʥʫʣʠʢʠ, ʥʝ 

ʨʦʟʫʤʽʶʯʠ ʧʨʠ ʮʴʦʤʫ ʟʤʽʩʪʫ ʧʝʨʝʜʘʥʠʭ ʽ ʧʨʠʡʥʷʪʠʭ ʙʽʪʽʚ. ʆʪʞʝ, ʚʽʥ ʥʝ ʟʜʘʪʥʠʡ 

ʧʝʨʝʚʽʨʷʪʠ ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʚʠʟʥʘʯʝʥʦʛʦ ʙʽʪʘ ʘʙʦ ʧʦʪʦʢʫ ʙʽʪʽʚ. ʎʷ ʟʘʜʘʯʘ ʧʦʢʣʘʜʘʻʪʴʩʷ 

ʥʘ ʧʨʦʪʦʢʦʣʠ ʙʽʣʴʰ ʚʠʩʦʢʠʭ ʨʽʚʥʽʚ. 

ʇʝʨʝʜʘʯʘ ʯʠʩʣʦʚʠʭ ʩʠʛʥʘʣʽʚ 

ʆʩʢʽʣʴʢʠ ʢʦʤʧ'ʶʪʝʨʠ - ʮʠʬʨʦʚʽ ʧʨʠʩʪʨʦʾ, ʙʽʣʴʰʽʩʪʴ ʽʟ ʥʠʭ ʚʠʢʦʨʠʩʪʦʚʫʻ 

ʧʝʨʝʜʘʯʫ ʮʠʬʨʦʚʠʭ ʩʠʛʥʘʣʽʚ. ɯʩʥʫʻ ʙʘʛʘʪʦ ʤʝʪʦʜʽʚ ʢʦʜʫʚʘʥʥʷ ʜʘʥʠʭ ʫ ʮʠʬʨʦʚʽ 

ʩʠʛʥʘʣʠ. ɰʭ ʤʦʞʥʘ ʧʦʻʜʥʘʪʠ ʫ ʜʚʽ ʟʘʛʘʣʴʥʽ ʢʘʪʝʛʦʨʽʾ, ʚ ʦʜʥʽʡ ʽʟ ʷʢʠʡ ʢʦʥʢʨʝʪʥʠʡ ʩʪʘʥ 

ʨʦʟʧʽʟʥʘʻʪʴʩʷ ʧʦ ʚʽʜʧʦʚʽʜʥʦʤʫ ʨʽʚʥʶ ʥʘʧʨʫʛʠ, ʘ ʚ ʽʥʰʽʡ - ʧʝʨʝʭʽʜ ʚʽʜ ʦʜʥʦʛʦ ʨʽʚʥʷ ʜʦ 

ʽʥʰʦʛʦ. ɺʦʥʠ ʥʦʩʷʪʴ ʥʘʟʚʠ: 

 ʂʦʜʫʚʘʥʥʷ ʨʽʚʥʝʤ (current-state encoding) 

 ʂʦʜʫʚʘʥʥʷ ʬʨʦʥʪʦʤ (state-transition encoding) 

ʂʦʜʫʚʘʥʥʷ ʨʽʚʥʝʤ 

ʇʨʠ ʪʘʢʦʤʫ ʩʧʦʩʦʙʽ ʢʦʜʫʚʘʥʥʷ ʜʘʥʽ ʧʨʝʜʩʪʘʚʣʷʶʪʴʩʷ ʥʘʷʚʥʽʩʪʶ ʘʙʦ 

ʚʽʜʩʫʪʥʽʩʪʶ xapaʢʪʝʨʠʩʪʠʢ ʩʠʛʥʘʣʫ (ʩʪʘʥʠ). ʅʘʧʨʠʢʣʘʜ, ʥʘʧʨʫʛʘ +5 ʤʦʞʝ 

ʧʨʝʜʩʪʘʚʣʷʪʠ ʜʚʽʡʢʦʚʠʡ 0, ʘ -5 - ʜʚʽʡʢʦʚʫ ʦʜʠʥʠʮʶ. ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʦʪʦʯʥʦʛʦ ʩʪʘʥʘ 

(ʨʽʚʥʷ) ʩʠʛʥʘʣʫ ʚʽʥ ʧʝʨʽʦʜʠʯʥʦ ʚʽʜʩʣʽʜʢʦʚʫʻʪʴʩʷ ʤʝʨʝʞʥʠʤʠ ʧʨʠʩʪʨʦʷʤʠ. ʉʪʘʥ 

ʧʦʢʘʟʫʻ ʟʘʢʦʜʦʚʘʥʽ ʚ ʥʴʦʤʫ ʟʥʘʯʝʥʥʷ ʜʘʥʠʭ. 

ʂʦʜʫʚʘʥʥʷ ʨʽʚʥʝʤ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʥʘʩʪʫʧʥʽ ʩʭʝʤʠ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʩʠʛʥʘʣʫ: 

 ʆʜʥʦʧʦʣʷʨʥʝ (ʫʥʽʧʦʣʷʨʥʝ) 

 ʇʦʣʷʨʥʝ 

 ɿ ʧʦʚʝʨʥʝʥʥʷʤ ʜʦ ʥʫʣʷ (RZ, return-to-zero) 

 ɼʚʦʭʬʘʟʥʝ 

ʂʦʜʫʚʘʥʥʷ ʬʨʦʥʪʦʤ 

ʄʝʪʦʜ ʢʦʜʫʚʘʥʥʷ ʬʨʦʥʪʦʤ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʢʦʜʫʚʘʥʥʷ ʨʽʚʥʝʤ ʪʠʤ, ʱʦ ʜʣʷ 

ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʜʘʥʠʭ ʫ ʥʴʦʤʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʝʨʝʭʦʜʠ ʩʠʛʥʘʣʫ, ʘ ʥʝ ʢʦʥʢʨʝʪʥʠʡ 

ʨʽʚʝʥʴ ʡʦʛʦ ʥʘʧʨʫʛʠ (ʩʪʘʥʫ), ʅʘʧʨʠʢʣʘʜ, ʧʝʨʝʭʽʜ ʚʽʜ ʚʠʩʦʢʦʾ ʥʘʧʨʫʛʠ ʜʦ ʥʠʟʴʢʦʾ 

ʤʦʞʝ ʦʟʥʘʯʘʪʠ 1, ʘ ʚʽʜ ʥʠʟʴʢʦʾ ʜʦ ʚʠʩʦʢʦʾ - 0. 

ʄʦʞʣʠʚʠʡ ʱʝ ʦʜʠʥ ʚʘʨʽʘʥʪ, ʢʦʣʠ ʧʨʠʩʫʪʥʽʩʪʴ ʧʝʨʝʭʦʜʫ ʦʟʥʘʯʘʻ 1, ʘ 

ʚʽʜʩʫʪʥʽʩʪʴ - 0. 

ʂʦʜʫʚʘʥʥʷ ʬʨʦʥʪʦʤ ʨʝʘʣʽʟʫʶʪʴ ʥʘʩʪʫʧʥʽ ʩʭʝʤʠ: 

 ɹʽʧʦʣʷʨʥʝ ʢʦʜʫʚʘʥʥʷ ʟ ʯʝʨʛʫʚʘʥʥʷʤ ʝʣʝʤʝʥʪʽʚ (AMI, bipolar-alternate 

mark inversion) 

 ʂʦʜʫʚʘʥʥʷ ʙʝʟ ʧʦʚʝʨʥʝʥʥʷ ʜʦ ʥʫʣʷ (NRZ, non-return-to-zero) 

 ʂʦʜ ʄʘʥʯʝʩʪʝʨ 
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 ɼʠʬʝʨʝʥʮʽʡʥʠʡ (ʨʽʟʥʠʮʝʚʠʡ) ʢʦʜ ʄʘʥʯʝʩʪʝʨ 

 ɼʚʦʭʬʘʟʥʝ ʧʨʦʩʪʦʨʦʚʝ ʢʦʜʫʚʘʥʥʷ (FM-0) 

ʉʭʝʤʠ ʮʠʬʨʦʚʦʛʦ ʢʦʜʫʚʘʥʥʷ 

ɼʝʷʢʽ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʽ ʩʭʝʤʠ ʮʠʬʨʦʚʦʛʦ ʢʦʜʫʚʘʥʥʷ: 

 ʆʜʥʦʧʦʣʷʨʥʝ (ʫʥʽʧʦʣʷʨʥʝ) ʢʦʜʫʚʘʥʥʷ - ʩʭʝʤʘ, ʚ ʷʢʦʾ ʜʣʷ ʢʦʜʫʚʘʥʥʷ 

ʜʘʥʠʭ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʚʘ ʨʽʚʥʽ. ʆʜʠʥ ʽʟ ʥʠʭ, ʥʫʣʴʦʚʠʡ, ʧʨʝʜʩʪʘʚʣʷʻ ʜʚʽʡʢʦʚʫ 1, ʘ 

ʽʥʰʽʡ ʤʦʞʝ ʙʫʪʠ ʧʦʟʠʪʠʚʥʠʤ ʘʙʦ ʚʽʜô̒ ʤʥʠʤ. ʅʘʧʨʠʢʣʘʜ, ʫ ʢʦʥʢʨʝʪʥʽʡ ʨʝʘʣʽʟʘʮʽʾ 

ʦʜʥʦʧʦʣʷʨʥʦʛʦ ʢʦʜʫʚʘʥʥʷ -3 ʚʦʣʴʪʘ ʧʨʝʜʩʪʘʚʣʷʻ ʜʚʽʡʢʦʚʠʡ 0. 

 ʇʦʣʷʨʥʝ ʢʦʜʫʚʘʥʥʷ ʘʥʘʣʦʛʽʯʥʦ ʦʜʥʦʧʦʣʷʨʥʦʤʫ, ʘʣʝ ʜʣʷ ʢʦʜʫʚʘʥʥʷ ʜʘʥʠʭ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʦʟʠʪʠʚʥʽ ʽ ʥʝʛʘʪʠʚʥʽ ʥʘʧʨʫʛʠ, ʥʘʧʨʠʢʣʘʜ, -3 ʚʦʣʴʪʘ 

ʧʨʝʜʩʪʘʚʣʷʶʪʴ 1, ʘ +3 ʚʦʣʴʪʠ - 0. 

 ɿ ʧʦʚʝʨʥʝʥʥʷʤ ʜʦ ʥʫʣʷ (RZ, return-to-zero) - ʩʭʝʤʘ ʢʦʜʫʚʘʥʥʷ, ʧʨʠ ʷʢʦʤʫ 

ʚ ʩʝʨʝʜʠʥʽ ʢʦʞʥʦʛʦ ʙʽʪʦʚʦʛʦ ʽʥʪʝʨʚʘʣʫ ʩʠʛʥʘʣ ʧʝʨʝʭʦʜʠʪʴ ʜʦ 0. ʇʦʟʠʪʠʚʥʠʡ ʨʽʚʝʥʴ 

ʥʘʧʨʫʛʠ, ʱʦ ʧʝʨʝʭʦʜʠʪʴ ʜʦ 0, ʤʦʞʝ ʧʨʝʜʩʪʘʚʣʷʪʠ 0, ʘ ʧʝʨʝʭʽʜ ʜʦ ʥʫʣʷ ʥʝʛʘʪʠʚʥʦʾ 

ʥʘʧʨʫʛʠ - 1. ʇʦʚʝʨʥʝʥʥʷ ʜʦ ʥʫʣʷ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʪʫʪ ʜʣʷ ʘʚʪʦʩʠʥʭʨʦʥʽʟʘʮʽʾ. 

 ɼʚʦʬʘʟʦʚʝ (ʜʚʦʬʘʟʥʝ) ʢʦʜʫʚʘʥʥʷ ʚʠʤʘʛʘʻ, ʧʨʠʥʘʡʤʥʽ, ʦʜʥʦʛʦ 

ʚʥʫʪʨʽʰʥʴʦʙʽʪʦʚʦʛʦ ʧʝʨʝʭʦʜʫ ʥʘ ʦʜʠʥʠʯʥʠʡ ʽʥʪʝʨʚʘʣ. ʇʨʠʢʣʘʜʦʤ ʧʦʜʽʙʥʦʾ ʩʭʝʤʠ  ̒

ʢʦʜ ʄʘʥʯʝʩʪʝʨ. 

 ʂʦʜ ʄʘʥʯʝʩʪʝʨ. ʇʨʠ ʪʘʢʦʤʫ ʢʦʜʫʚʘʥʥʽ ʚʥʫʪʨʽʰʥʴʦʙʽʪʦʚʠʡ ʧʝʨʝʭʽʜ ʚʽʜ 

ʥʠʟʴʢʦʛʦ ʜʦ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ ʩʠʛʥʘʣʫ ʧʨʝʜʩʪʘʚʣʷʻ ʦʜʥʝ ʟʥʘʯʝʥʥʷ (ʥʘʧʨʠʢʣʘʜ 

ʜʚʽʡʢʦʚʠʡ 0), ʘ ʧʝʨʝʭʽʜ ʚʽʜ ʚʠʩʦʢʦʾ ʥʘʧʨʫʛʠ ʜʦ ʥʠʟʴʢʦʾ - ʽʥʰʝ (ʜʚʽʡʢʦʚʝ 1). ʂʦʜ 

ʄʘʥʯʝʩʪʝʨ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʚ ʣʦʢʘʣʴʥʠʭ ʤʝʨʝʞʘʭ Ethernet. 

 ɼʠʬʝʨʝʥʮʽʘʣʴʥʠʡ (ʨʽʟʥʠʮʝʚʠʡ) ʢʦʜ ʄʘʥʯʝʩʪʝʨ. ʎʷ ʩʭʝʤʘ ʪʘʢʦʞ 

ʚʚʘʞʘʻʪʴʩʷ ʜʚʦʬʘʟʦʚʠʤ ʢʦʜʫʚʘʥʥʷʤ, ʦʩʢʽʣʴʢʠ ʚʠʢʦʨʠʩʪʦʚʫʻ ʚʥʫʪʨʽʰʥʴʦʙʽʪʦʚʽ 

ʧʝʨʝʭʦʜʠ, ʦʜʥʘʢ ʫ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʧʝʨʝʭʽʜ ʥʝ ʧʨʝʜʩʪʘʚʣʷʻ ʜʘʥʽ, ʘ ʩʣʫʞʠʪʴ ʜʣʷ 

ʩʠʥʭʨʦʥʽʟʘʮʽʾ. ɼʘʥʽ ʧʨʝʜʩʪʘʚʣʷʻ ʧʝʨʝʭʽʜ ʥʘ ʧʦʯʘʪʢʫ ʙʽʪʦʚʦʶ ʽʥʪʝʨʚʘʣʫ. ʅʘʷʚʥʽʩʪʴ 

ʧʝʨʝʭʦʜʫ ʛʦʚʦʨʠʪʴ ʧʨʦ ʟʥʘʯʝʥʥʷ, ʥʘʧʨʠʢʣʘʜ 1. ɼʠʬʝʨʝʥʮʽʘʣʴʥʠʡ ʢʦʜ ʄʘʥʯʝʩʪʝʨ 

ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʚ ʣʦʢʘʣʴʥʠʭ ʤʝʨʝʞʘʭ Token Ring. 

 ʂʦʜʫʚʘʥʥʷ ʙʝʟ ʧʦʚʝʨʥʝʥʥʷ ʜʦ ʥʫʣʷ (NRZ). ɸʥʘʣʦʛʽʯʥʦ 

ʜʠʬʝʨʝʥʮʽʘʣʴʥʦʤʫ ʢʦʜʫ ʄʘʥʯʝʩʪʝʨ ʫ ʜʘʥʽʡ ʩʭʝʤʽ ʟʥʘʯʝʥʥʷ ʙʽʪʘ ʚʠʟʥʘʯʘʻ ʧʨʠʩʫʪʥʽʩʪʴ 

ʘʙʦ ʚʽʜʩʫʪʥʽʩʪʴ ʧʝʨʝʭʦʜʫ ʥʘ ʧʦʯʘʪʢʫ ʙʽʪʦʚʦʛʦ ʽʥʪʝʨʚʘʣʫ. ʅʘʧʨʠʢʣʘʜ, ʷʢʱʦ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʝʨʝʭʽʜ, ʪʦ ʚʽʥ ʤʦʞʝ ʦʟʥʘʯʘʪʠ 1, ʘ ʚʽʜʩʫʪʥʽʩʪʴ ʧʝʨʝʭʦʜʫ - 0. ʅʘ ʚʽʜʤʽʥʫ 

ʚʽʜ ʜʠʬʝʨʝʥʮʽʘʣʴʥʦʛʦ ʢʦʜʫ ʄʘʥʯʝʩʪʝʨ, ʫ NRZ-ʢʦʜʫʚʘʥʥʽ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʚʥʫʪʨʽʰʥʴʦʙʽʪʦʚʽ ʩʠʥʭʨʦʥʽʟʫʶʯʽ ʧʝʨʝʭʦʜʠ. 

ʇʝʨʝʜʘʯʘ ʘʥʘʣʦʛʦʚʠʭ ʩʠʛʥʘʣʽʚ 

ɸʥʘʣʦʛʦʚʽ ʩʠʛʥʘʣʠ ʫʪʚʦʨʷʪʴʩʷ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʤʠ ʭʚʠʣʷʤʠ. ɼʣʷ ʦʧʠʩʫ 

ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʭ ʭʚʠʣʴʦʚʠʭ ʩʠʛʥʘʣʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʪʨʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: 

ʘʤʧʣʽʪʫʜʘ, ʯʘʩʪʦʪʘ ʽ ʬʘʟʘ. 

ɸʤʧʣʽʪʫʜʘ ʚʠʟʥʘʯʘʻ ʨʽʚʝʥʴ ʩʠʛʥʘʣ - ʚʠʩʦʪʫ ʭʚʠʣʽ. ɺʦʥʘ ʚʠʨʘʞʘʻʪʴʩʷ ʫ ʚʦʣʴʪʘʭ 

(ʢʦʣʠ ʚʠʤʽʨʶʻʪʴʩʷ ʝʣʝʢʪʨʠʯʥʠʡ ʧʦʪʝʥʮʽʘʣ), ʚ ʘʤʧʝʨʘʭ (ʝʣʝʢʪʨʠʯʥʠʡ ʩʪʨʫʤ), ʫ ʚʘʪʘʭ 

(ʧʦʪʫʞʥʽʩʪʴ) ʽ ʜʝʮʠʙʝʣʘʭ (ʧʨʠ ʦʧʠʩʽ ʚʽʜʥʦʰʝʥʥʷ ʜʚʦʭ ʩʠʛʥʘʣʽʚ). 

ʏʘʩʪʦʪʘ - ʮʝ ʯʘʩ, ʥʝʦʙʭʽʜʥʠʡ ʭʚʠʣʽ ʜʣʷ ʟʘʚʝʨʰʝʥʥʷ ʦʜʥʦʛʦ ʮʠʢʣʫ (ʧʝʨʽʦʜʫ). 

ɺʠʤʽʨ ʬʘʟʠ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʘʤʧʣʽʪʫʜʠ ʘʙʦ ʯʘʩʪʦʪʠ - ʪʫʪ ʚʠʤʘʛʘʶʪʴʩʷ ʜʚʽ 

ʭʚʠʣʽ. ʌʘʟʘ - ʮʝ ʚʽʜʥʦʩʥʠʡ ʩʪʘʥ ʦʜʥʽʻʾ ʭʚʠʣʽ ʚʽʜʥʦʩʥʦ ʽʥʰʦʾ, ʝʪʘʣʦʥʥʦʾ, ʢʦʣʠ 

ʧʦʯʠʥʘʻʪʴʩʷ ʚʽʜʣʽʢ ʯʘʩʫ. 
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ʄʦʜʫʣʷʮʽʷ ʘʥʘʣʦʛʦʚʦʛʦ ʩʠʛʥʘʣʫ 

ɺʩʽ ʪʨʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ - ʘʤʧʣʽʪʫʜʫ, ʯʘʩʪʦʪʫ ʽ ʬʘʟʫ - ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʜʣʷ ʢʦʜʫʚʘʥʥʷ ʜʘʥʠʭ ʚ ʘʥʘʣʦʛʦʚʦʤʫ ʩʠʛʥʘʣʽ, ʥʘʧʨʠʢʣʘʜ, ʧʨʝʜʩʪʘʚʣʷʪʠ ʚʠʩʦʢʦʶ 

ʘʤʧʣʽʪʫʜʦʶ 1. ʘ ʥʠʟʢʦʶ - 0, ʘʙʦ ʚʠʩʦʢʦʶ ʯʘʩʪʦʪʦʶ 0, ʘ ʥʠʟʢʦʶ - 1. ɸʥʘʣʦʛʦʚʽ 

ʩʠʛʥʘʣʠ ʧʝʨʽʦʜʠʯʥʦ ʚʠʤʽʨʶʶʪʴʩʷ ʤʝʨʝʞʥʠʤʠ ʧʨʠʩʪʨʦʷʤʠ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ 

ʟʘʢʦʜʦʚʘʥʽ ʚ ʥʠʭ ʟʥʘʯʝʥʥʷ. 

ɯʩʥʫʶʪʴ ʪʨʠ ʦʩʥʦʚʥʽ ʤʝʪʦʜʠ ʢʦʜʫʚʘʥʥʷ ʜʘʥʠʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ʘʥʘʣʦʛʦʚʠʭ 

ʩʠʛʥʘʣʽʚ. ʇʝʨʰʽ ʜʚʘ, ʢʦʜʫʚʘʥʥʷ ʟʤʽʥʦʶ ʘʤʧʣʽʪʫʜʠ ʽ ʢʦʜʫʚʘʥʥʷ ʟʤʽʥʦʶ ʯʘʩʪʦʪʠ, 

ʚʚʘʞʘʶʪʴʩʷ ʩʭʝʤʘʤʠ ʢʦʜʫʚʘʥʥʷ ʨʽʚʥʝʤ, ʦʩʢʽʣʴʢʠ ʧʨʠ ʚʠʤʽʨʽ ʦʮʽʥʶʻʪʴʩʷ ʢʦʥʢʨʝʪʥʠʡ 

ʩʪʘʥ (ʨʽʚʝʥʴ) ʩʠʛʥʘʣʫ. 

ʊʨʝʪʽʡ ʤʝʪʦʜ, ʢʦʜʫʚʘʥʥʷ ʟʤʽʥʦʶ ʬʘʟʠ, ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʩʭʝʤʫ ʢʦʜʫʚʘʥʥʷ 

ʬʨʦʥʪʦʤ, ʦʩʢʽʣʴʢʠ ʚʦʥʘ ʟʘʩʥʦʚʘʥʘ ʥʘ ʚʠʟʥʘʯʝʥʥʽ ʟʥʘʯʝʥʥʷ ʧʦ ʥʘʷʚʥʦʩʪʽ ʘʙʦ 

ʚʽʜʩʫʪʥʦʩʪʽ ʧʝʨʝʭʦʜʫ ʚʽʜ ʦʜʥʽʻʾ ʬʘʟʠ ʜʦ ʽʥʰʦʾ. 

ʂʦʜʫʚʘʥʥʷ ʟʤʽʥʦʶ ʘʤʧʣ̔ʪʫʜʠ ʂʦʜʫʚʘʥʥʷ ʟʤʽʥʦʶ ʘʤʧʣʽʪʫʜʠ (ASK, amplitude 

shift keying) ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʜʚʽʡʢʦʚʠʭ ʜʘʥʠʭ 

ʘʤʧʣʽʪʫʜʦʶ ʩʠʛʥʘʣʫ. 

ʂʦʜʫʚʘʥʥʷ ʟʤʽʥʦʶ ʯʘʩʪʦʪʠ ʂʦʜʫʚʘʥʥʷ ʟʤʽʥʦʶ ʯʘʩʪʦʪʠ (FSK, frequency shift 

keying), ʘʙʦ ʯʘʩʪʦʪʥʘ ʤʦʜʫʣʷʮʽʷ, ʘʥʘʣʦʛʽʯʥʘ ASK, ʘʣʝ ʟʘʤʽʩʪʴ ʘʤʧʣʽʪʫʜʠ ʟʤʽʥʶʻʪʴʩʷ 

ʯʘʩʪʦʪʘ ʩʠʛʥʘʣʫ. 

ʂʦʜʫʚʘʥʥʷ ʟʤʽʥʦʶ ʬʘʟʠ ʋ ʢʦʜʫʚʘʥʥʽ ʟʤʽʥʦʶ ʬʘʟʠ (PSK, phase shift keying) 

ʜʣʷ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʜʘʥʠʭ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʝʨʝʭʽʜ (ʟʤʽʥʘ) ʬʘʟʠ. ʊʘʢʠʤ ʯʠʥʦʤ, ʷʢ ʽ ʚ 

ʽʥʰʠʭ cxʝʤʘʭ ʢʦʜʫʚʘʥʥʷ, ʥʘʷʚʥʽʩʪʴ ʘʙʦ ʚʽʜʩʫʪʥʽʩʪʴ ʧʝʨʝʭʦʜʫ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʪʫʪ 

ʜʣʷ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʜʘʥʠʭ. 

ʇʦʨʽʚʥʷʥʥʷ ʤʝʪʦʜʽʚ ʧʝʨʝʜʘʯʽ ʩʠʛʥʘʣʽʚ 

ʋ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ ʧʝʨʝʜʘʯʘ ʮʠʬʨʦʚʠʭ ʩʠʛʥʘʣʽʚ ʜʘʻ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʧʝʨʝʜʘʯʝʶ ʘʥʘʣʦʛʦʚʠʭ ʥʘʩʪʫʧʥʽ ʧʝʨʝʚʘʛʠ: 

 ʄʝʥʰʘ ʢʽʣʴʢʽʩʪʴ ʧʦʤʠʣʦʢ ʫ ʨʝʟʫʣʴʪʘʪʽ ʜʽʾ ʧʝʨʝʰʢʦʜ ʽ ʽʥʪʝʨʬʝʨʝʥʮʽʾ 

 ɺʠʢʦʨʠʩʪʘʥʥʷ ʤʝʥʰ ʜʦʨʦʛʦʛʦ ʫʩʪʘʪʢʫʚʘʥʥʷ 

ɿ ʽʥʰʦʛʦ ʙʦʢʫ, ʥʝʜʦʣʽʢʦʤ  ̒ʪʝ, ʱʦ ʧʨʠ ʧʝʨʝʜʘʯʽ ʥʘ ʦʜʥʘʢʦʚʫ ʚʽʜʩʪʘʥʴ ʜʣʷ 

ʮʠʬʨʦʚʠʭ ʩʠʛʥʘʣʽʚ ʭʘʨʘʢʪʝʨʥʘ ʙʽʣʴʰʘ ʩʭʠʣʴʥʽʩʪʴ ʜʦ ʟʘʛʘʩʘʥʥʷ, ʯʠʤ ʜʣʷ ʘʥʘʣʦʛʦʚʠʭ.. 

ʋ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ ʧʝʨʝʜʘʯʘ ʘʥʘʣʦʛʦʚʠʭ ʩʠʛʥʘʣʦʤ ʟʘʙʝʟʧʝʯʫʻ ʥʘʩʪʫʧʥʽ 

ʧʝʨʝʚʘʛʠ: 

 ʄʝʥʰʝ ʟʘʛʘʩʘʥʥʷ ʧʨʠ ʧʝʨʝʜʘʯʽ ʥʘ ʚʝʣʠʢʽ ʚʽʜʩʪʘʥʽ 

 ʄʫʣʴʪʠʧʣʝʢʩʫʚʘʥʥʷ ʜʣʷ ʟʙʽʣʴʰʝʥʥʷ ʧʨʦʧʫʩʢʥʦʾ ʩʧʨʦʤʦʞʥʦʩʪʽ 

ʉʠʥʭʨʦʥʽʟʘʮʽʷ 

ʆʧʠʩʘʥʽ ʩʭʝʤʠ ʢʦʜʫʚʘʥʥʷ ʛʨʫʥʪʫʶʪʴʩʷ ʥʘ ʟʤʽʥʘʭ ʘʙʦ ʤʦʜʫʣʷʮʽʾ ʢʦʥʢʨʝʪʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʠʛʥʘʣʫ. ʄʝʨʝʞʥʠʡ ʧʨʠʡʤʘʶʯʠʡ ʧʨʠʩʪʨʽʡ ʧʦʚʠʥʝʥ ʽʥʪʝʧʨʝʪʫʚʘʪʠ 

ʩʠʛʥʘʣ, ʤʽʨʷʶʯʠ ʤʦʜʫʣʴʦʚʘʥʽ ʘʙʦ ʟʤʽʥʝʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ʇʨʠ ʮʴʦʤʫ ʩʪʘʻ ʜʫʞʝ 

ʚʘʞʣʠʚʝ ʫʟʛʦʜʞʝʥʥʷ ʚ ʯʘʩʽ, ʦʩʢʽʣʴʢʠ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʢʦʨʝʢʪʥʦʛʦ ʟʤʽʩʪʫ ʧʨʠʡʤʘʶʯʘ 

ʩʪʦʨʦʥʘ ʧʦʚʠʥʥʘ ʟʥʘʪʠ, ʢʦʣʠ ʧʦʪʨʽʙʥʦ ʚʠʤʽʨʷʪʠ ʩʠʛʥʘʣ. 

ʂʦʦʨʜʠʥʘʮʽʷ ʯʘʩʫ ʚʠʤʽʨʫ ʩʠʛʥʘʣʫ ʥʘʟʠʚʘʻʪʴʩʷ ʩʠʥʭʨʦʥʽʟʘʮʽʻʶ ʧʝʨʝʜʘʯʽ. 

ɯʩʥʫʶʪʴ ʜʚʘ ʦʩʥʦʚʥʠʭ ʤʝʪʦʜʠ ʧʝʨʝʜʘʯʽ ʩʠʛʥʘʣʽʚ: ʘʩʠʥʭʨʦʥʥʠʡ ʽ ʩʠʥʭʨʦʥʥʠʡ. 

ɸʩʠʥʭʨʦʥʥʽ ʢʦʤʫʥʽʢʘʮʽʾ 

ɸʩʠʥʭʨʦʥʥʽ ʢʦʤʫʥʽʢʘʮʽʾ (asynchronous bit synchronization) ʚʠʤʘʛʘʶʪʴ, ʱʦʙ 

ʧʦʚʽʜʦʤʣʝʥʥʷ ʧʦʯʠʥʘʣʠʩʷ ʟʽ ʩʪʘʨʪʦʚʦʛʦ ʙʽʪʘ, ʟʘʚʜʷʢʠ ʯʦʤʫ ʧʨʠʡʤʘʶʯʠʡ ʧʨʠʩʪʨʽʡ 

ʤʦʞʝ ʩʠʥʭʨʦʥʽʟʫʚʘʪʠ ʩʚʽʡ ʚʥʫʪʨʽʰʥʽʡ ʪʘʡʤʝʨ ʽʟ ʪʠʤʯʘʩʦʚʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ 
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ʧʦʚʽʜʦʤʣʝʥʥʷ. ʂʦʣʠ ʜʘʥʽ ʥʝ ʧʝʨʝʜʘʶʪʩɹ,̫ ʩʝʨʝʜʦʚʠʱʝ ʧʝʨʝʜʘʯʽ ʧʨʦʩʪʦʶʻ, ʘ ʪʘʡʤʝʨʠ 

ʚʽʜʧʨʘʚʥʠʢʘ ʡ ʦʜʝʨʞʫʚʘʯʘ ʥʝ ʩʠʥʭʨʦʥʽʟʦʚʘʥʽ. 

ʉʠʥʭʨʦʥʥʽ ʢʦʤʫʥʽʢʘʮʽʾ 

ʉʠʥʭʨʦʥʥʽ ʢʦʤʫʥʽʢʘʮʽʾ (synchronous bit synchronization) ʚʠʤʘʛʘʶʪʴ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʭʘʥʽʟʤʫ ʩʠʥʭʨʦʥʽʟʘʮʽʾ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʫʟʛʦʜʞʝʥʥʷ ʪʘʡʤʝʨʽʚ 

ʚʽʜʧʨʘʚʥʠʢʘ ʡ ʦʜʝʨʞʫʚʘʯʘ. ɼʣʷ ʢʦʦʨʜʠʥʘʮʽʾ ʪʠʤʯʘʩʦʚʠʭ ʧʦʛʦʜʞʝʥʴ ʩʧʽʚʚʽʜʥʦʰʝʥʴ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʪʨʠ ʤʝʪʦʜʠ: 

 ɻʘʨʘʥʪʦʚʘʥʘ ʟʤʽʥʘ ʩʪʘʥʘ 

 ʆʢʨʝʤʠʡ ʩʠʛʥʘʣ ʩʠʥʭʨʦʥʽʟʘʮʽʾ 

 ʇʝʨʝʜʠʩʢʨʝʪʠʟʘʮʽʷ (oversampling) 

ʂʦʞʥʠʡ ʽʟ ʥʠʭ ʨʝʘʣʽʟʫʻ ʨʽʟʥʽ ʩʧʦʩʦʙʠ ʜʠʩʢʨʝʪʠʟʘʮʽʾ. 

ɻʘʨʘʥʪʦʚʘʥʘ ʟʤʽʥʘ ʩʪʘʥʘ ɻʘʨʘʥʪʦʚʘʥʘ ʟʤʽʥʘ ʩʪʘʥʘ - ʮʝ ʤʝʪʦʜ, ʧʨʠ ʷʢʦʤʫ 

ʽʥʬʦʨʤʘʮʽʷ ʩʠʥʭʨʦʥʽʟʘʮʽʾ ʚʙʫʜʦʚʫʻʪʴʩʷ ʚ ʩʘʤʠʡ ʩʠʛʥʘʣ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ. ʊʘʢʠʤ 

ʯʠʥʦʤ, ʦʜʝʨʞʫʚʘʯʫ ʛʘʨʘʥʪʫʻʪʴʩʷ, ʱʦ ʧʝʨʝʭʽʜ ʫ ʩʠʛʥʘʣʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʯʝʨʝʟ ʩʪʘʥʜʘʨʪʥʽ 

ʽʥʪʝʨʚʘʣʠ. ʎʽ ʧʝʨʝʭʦʜʠ ʜʦʟʚʦʣʷʶʪʴ ʦʜʝʨʞʫʚʘʯʫ ʥʘʩʪʨʦʶʚʘʪʠ ʩʚʽʡ ʚʥʫʪʨʽʰʥʽʡ 

ʪʘʡʤʝʨ. 

ɻʘʨʘʥʪʦʚʘʥʘ ʟʤʽʥʘ ʩʪʘʥʫ  ̒ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤ ʤʝʪʦʜʦʤ, ʟʘʩʪʦʩʦʚʫʚʘʥʠʤ ʜʣʷ 

ʧʝʨʝʜʘʯʽ ʮʠʬʨʦʚʠʭ ʩʠʛʥʘʣʽʚ. ɼʘʥʠʡ ʤʝʪʦʜ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʩʭʝʤʘʭ ʮʠʬʨʦʚʦʛʦ 

ʢʦʜʫʚʘʥʥʷ ʟ ʘʚʪʦʩʠʥʭʨʦʥʽʟʘʮʽʾ. 

ʆʢʨʝʤʠʡ ʩʠʛʥʘʣ ʩʠʥʭʨʦʥʽʟʘʮʽʾ ʋ ʤʝʪʦʜʽ ʟ ʦʢʨʝʤʠʤ ʩʠʛʥʘʣʦʤ ʩʠʥʭʨʦʥʽʟʘʮʽʾ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʩʧʝʮʽʘʣʴʥʠʡ ʢʘʥʘʣ ʤʽʞ ʧʝʨʝʜʘʚʘʯʝʤ ʽ ʧʨʠʡʤʘʯʝʤ, ʧʦ ʷʢʦʤʫ 

ʧʝʨʝʜʘʻʪʴʩʷ ʚʠʥʷʪʢʦʚʦ ʽʥʬʦʨʤʘʮʽʷ ʩʠʥʭʨʦʥʽʟʘʮʽʾ. ʆʩʢʽʣʴʢʠ ʮʝʡ ʤʝʪʦʜ ʚʠʤʘʛʘʻ 

ʧʦʜʚʦʻʥʦʾ ʧʨʦʧʫʩʢʥʦʾ ʩʧʨʦʤʦʞʥʦʩʪʽ ʢʘʥʘʣʫ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʝʨʝʜʘʯʝʶ ʫʙʫʜʦʚʘʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʩʠʥʭʨʦʥʽʟʘʮʽʾ, ʚʽʥ ʥʝʝʬʝʢʪʠʚʥʠʡ. ʂʨʘʱʝ ʚʩʴʦʛʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʡʦʛʦ ʜʣʷ 

ʧʝʨʝʜʘʯʽ ʥʘ ʢʦʨʦʪʢʫ ʚʽʜʩʪʘʥʴ, ʥʘʧʨʠʢʣʘʜ, ʤʽʞ ʢʦʤʧ'ʶʪʝʨʦʤ ʽ ʧʨʠʥʪʝʨʦʤ. 

ʇʝʨʝʜʠʩʢʨʝʪʠʟʘʮʽʷ (ʜʠʩʢʨʝʪʠʟʘʮʽʷ ʟ ʧʽʜʚʠʱʝʥʦʶ ʯʘʩʪʦʪʦʶ) - ʮʝ ʤʝʪʦʜ, ʧʨʠ 

ʷʢʦʤʫ ʧʨʠʡʤʘʯ ʜʠʩʢʨʝʪʠʟʫʻ ʩʠʛʥʘʣ ʽʟ ʙʽʣʴʰ ʚʠʩʦʢʦʶ ʪʘʢʪʦʚʦʶ ʯʘʩʪʦʪʦʶ, ʯʠʤ 

ʰʚʠʜʢʽʩʪʴ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ. ʎʝ ʜʦʟʚʦʣʷʻ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʤʝʪʦʜ ʢʦʜʫʚʘʥʥʷ, ʱʦ ʥʝ 

ʜʦʙʘʚʣʷʶʯʠʡ ʩʠʥʭʨʦʥʽʟʫʶʯʠʭ ʧʝʨʝʭʽʚ. ʗʢʱʦ ʦʜʝʨʞʫʚʘʯ ʜʠʩʢʨʝʪʠʟʫʻ ʩʠʛʥʘʣ ʫ 10 

ʨʘʟʽʚ ʯʘʩʪʽʰʝ, ʥʽʞ ʧʝʨʝʜʘʶʪʴʩʷ ʜʘʥʽ, ʪʦ ʦʜʥʝ ʟ 10 ʚʠʤʽʨʽʚ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʜʣʷ ʦʜʝʨʞʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʜʘʥʽ, ʘ 9 ʽʥʰʠʭ - ʜʣʷ ʩʠʥʭʨʦʥʽʟʘʮʽʾ ʪʘʡʤʝʨʘ ʧʨʠʡʤʘʯʘ. 

ʇʝʨʝʜʘʯʘ ʚ ʦʩʥʦʚʥʽʡ ʩʤʫʟʽ ʯʘʩʪʦʪ ʽ ʰʠʨʦʢʦʩʤʫʛʦʚʦʾ ʧʝʨʝʜʘʯʽ 

ʐʠʨʠʥʦʶ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʦʾ ʩʤʫʛʠ ʯʘʩʪʦʪ ʥʘʟʠʚʘʶʪʴ ʚʠʜʽʣʝʥʫ ʩʤʫʛʫ 

ʧʨʦʧʫʩʢʘʥʥ̫ ʩʝʨʝʜʦʚʠʱʘ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ. ɿʘʛʘʣʴʥʫ ʩʤʫʛʫ ʧʨʦʧʫʩʢʘʥʥ̫ ʩʝʨʝʜʦʚʠʱʘ 

ʧʝʨʝʜʘʯʽ ʤʦʞʥʘ ʨʦʟʜʽʣʠʪʠ ʥʘ ʢʘʥʘʣʠ. ʂʘʥʘʣ ʷʚʣʷʻ ʩʦʙʦʶ ʯʘʩʪʠʥʫ ʩʤʫʛʠ ʧʨʦʧʫʩʢʘʥʥʷ 

ʷʢʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ. 

ɯʩʥʫʶʪʴ ʜʚʘ ʩʧʦʩʦʙʠ ʚʠʜʽʣʝʥʥʷ ʩʤʫʛʠ ʧʨʦʧʫʩʢʘʥʥ̫ ʩʝʨʝʜʦʚʠʱʫ ʧʝʨʝʜʘʯʽ 

ʜʘʥʠʭ: 

 ʇʝʨʝʜʘʯʘ ʚ ʦʩʥʦʚʥʽʡ ʩʤʫʟʽ ʯʘʩʪʦʪ (baspband). ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʜʣʷ 

ʦʜʥʦʛʦ ʢʘʥʘʣʫ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʩʤʫʛʘ ʯʘʩʪʦʪ. ʇʝʨʝʜʘʯʘ ʚ ʦʩʥʦʚʥʽʡ ʩʤʫʟʽ ʯʘʩʪʦʪ 

ʟʚʠʯʘʡʥʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʪʨʘʥʩʣʷʮʽʾ ʮʠʬʨʦʚʠʭ ʩʠʛʥʘʣʽʚ, ʘʣʝ ʾʾ ʤʦʞʥʘ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʽ ʜʣʷ ʘʥʘʣʦʛʦʚʠʭ. ʊʘʢʠʡ ʤʝʪʦʜ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʚ ʙʽʣʴʰʦʩʪʽ ʣʦʢʘʣʴʥʠʭ 

ʤʝʨʝʞ. 

 ʐʠʨʦʢʦʩʤʫʛʦʚʘ ʧʝʨʝʜʘʯʘ (broadband). ʎʝʡ ʚʠʜ ʧʝʨʝʜʘʯʽ ʧʝʨʝʜʙʘʯʘʻ 

ʧʦʜʽʣ ʩʤʫʛʠ ʧʨʦʧʫʩʢʘʥʥ̫ ʥʘ ʦʢʨʝʤʽ ʢʘʥʘʣʠ. ʆʩʢʽʣʴʢʠ ʢʦʞʥʠʡ ʢʘʥʘʣ ʤʦʞʝ ʥʝʩʪʠ ʩʚʽʡ 

ʘʥʘʣʦʛʦʚʠʡ ʩʠʛʥʘʣ, ʤʝʨʝʞʽ ʽʟ hʠʨʦʢʦʩʤʫʛʦʚʦʶ ʧʝʨʝʜʘʯʝʶ ʧʽʜʪʨʠʤʫʶʪʴ ʜʝʢʽʣʴʢʘ 

ʧʘʨʘʣʝʣʥɹʠʭ ʜʽʘʣʦʛʦʚʠʭ ʩʝʘʥʩʽʚ ʧʦ ʦʜʥʦʤʫ ʢʘʙʝʣʽ. 
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ʊʠʧʠ ʤʝʨʝʞʝʚʠʭ ʩʝʨʝʜʦʚʠʱ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ 

ɼʦ ʤʘʪʝʨʽʘʣʴʥʠʭ ʩʝʨʝʜʦʚʠʱ ʧʝʨʝʜʘʯʽ ʚʽʜʥʦʩʷʪʴʩʷ: 

 ʂʦʘʢʩʽʘʣʴʥʠʡ ʢʘʙʝʣʴ 

 ʂʨʫʯʝʥʘ ʧʘʨʘ 

 ɺʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʥʠʡ ʢʘʙʝʣʴ 

 

ʇʠʪʘʥʥʷ ʜʣʷ ʩʘʤʦʢʦʥʪʨʦʣʶ: 

1. ɿ ʷʢʠʭ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʦʙʣʘʩʪʝʡ ʩʢʣʘʜʘʻʪʴʩʷ ʬʽʟʠʯʥʠʡ ʨʽʚʝʥʴ? 

2. ʑʦ ʤʦʞʝ ʩʣʫʞʠʪʠ ʧʨʠʢʣʘʜʘʤʠ ʤʝʭʘʥʽʟʤʽʚ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʧʝʨʝʜʘʯʽ 
ʜʘʥʠʭ ʽ ʦʙʣʘʩʪʽ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʟʘ ʤʝʞʘʤʠ ʜʽʾ ʬʽʟʠʯʥʦʛʦ ʨʽʚʥʷ? 

3. ʗʢʽ ʽʩʥʫʶʪʴ ʬʫʥʢʮʽʾ ʬʽʟʠʯʥʦʛʦ ʨʽʚʥʷ? 

4. ʑʦ ʧʦʚʠʥʥʠʡ ʟʨʦʙʠʪʠ ʬʽʟʠʯʥʠʡ ʨʽʚʝʥʴ ʜʣʷ ʧʝʨʝʜʘʯʽ? 

5. ʑʦ ʧʦʚʠʥʥʠʡ ʟʨʦʙʠʪʠ ʬʽʟʠʯʥʠʡ ʨʽʚʝʥʴ ʜʣʷ ʧʨʠʡʦʤʫ? 

6. ʗʢ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʝʨʝʜʘʯʘ ʯʠʩʣʦʚʠʭ ʩʠʛʥʘʣʽʚ? 

7. ʗʢ ʚʽʜʙʫʚʘʻʪʴʩʷ ʢʦʜʫʚʘʥʥʷ ʨʽʚʥʝʤ? 

8. ʗʢʽ ʩʭʝʤʠ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʩʠʛʥʘʣʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʢʦʜʫʚʘʥʥʷ ʨʽʚʥʝʤ? 

9. ʗʢ ʚʽʜʙʫʚʘʻʪʴʩʷ ʢʦʜʫʚʘʥʥʷ ʬʨʦʥʪʦʤ? 

10. ʗʢʽ ʩʭʝʤʠ ʨʝʘʣʽʟʫʶʪʴ ʢʦʜʫʚʘʥʥʷ ʬʨʦʥʪʦʤ? 

11. ʗʢʽ ʽʩʥʫʶʪʴ ʩʭʝʤʠ ʮʠʬʨʦʚʦʛʦ ʢʦʜʫʚʘʥʥʷ? 

12. ʗʢ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʝʨʝʜʘʯʘ ʘʥʘʣʦʛʦʚʠʭ ʩʠʛʥʘʣʽʚ? 

13. ʗʢ ʚʽʜʙʫʚʘʻʪʴʩʷ ʤʦʜʫʣʷʮʽʷ ʘʥʘʣʦʛʦʚʦʛʦ ʩʠʛʥʘʣʫ 

14. ʇʦʨʽʚʥʷʥʥʷ ʤʝʪʦʜʽʚ ʧʝʨʝʜʘʯʽ ʩʠʛʥʘʣʽʚ. 

15. ʑʦ ʪʘʢʝ ʩʠʥʭʨʦʥʽʟʘʮʽʷ? 

16. ʑʦ ʪʘʢʝ ʧʝʨʝʜʠʩʢʨʝʪʠʟʘʮʽʷ? 

17. ʗʢ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʝʨʝʜʘʯʘ ʚ ʦʩʥʦʚʥʽʡ ʩʤʫʟʽ ʯʘʩʪʦʪ ʽ ʰʠʨʦʢʦʩʤʫʛʦʚʦʾ ʧʝʨʝʜʘʯʽ? 

18. ʗʢʽ ʽʩʥʫʶʪʴ ʩʧʦʩʦʙʠ ʚʠʜʽʣʝʥʥʷ ʩʤʫʛʠ ʧʨʦʧʫʩʢʘʥʥʷ ʩʝʨʝʜʦʚʠʱʫ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ? 

19. ʗʢʽ ʽʩʥʫʶʪʴ ʪʠʧʠ ʤʝʨʝʞʝʚʠʭ ʩʝʨʝʜʦʚʠʱ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ? 
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ʊʝʤʘ 7. ɺʠʢʦʨʠʩʪʘʥʥʷ ʢʘʙʝʣʴʥʦʾ ʤʝʨʝʞʽ. ʂʦʘʢʩʽʘʣʴʥʠʡ ʢʘʙʝʣʴ, ʢʨʫʯʝʥʘ 

ʧʘʨʘ ʪʘ ʚʦʣʦʢʦʥʦ ï ʦʧʪʠʯʥʠʡ ʢʘʙʝʣʴ. 

 

ʇʠʪʘʥʥʷ: 

1. ʂʦʘʢʩʘ̔ʣʴʥʠʡ ʢʘʙʝʣʴ. 

2. ʂʨʫʯʝʥʘ ʧʘʨʘ. 

3. ɽʢʨʘʥʦʚʘʥʘ ʢʨʫʯʝʥʘ ʧʘʨʘ. 

4. ʅʝʝʢʨʘʥʦʚʘʥʘ ʢʨʫʯʝʥʘ ʧʘʨʘ. 

5. ɺʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʥʠʡ ʢʘʙʝʣʴ. 

6. ɹʘʛʘʪʦʤʦʜʦʚʝ ʚʦʣʦʢʥʦ. 

7. ʆʜʥʦʤʦʜʦʚʝ ʚʦʣʦʢʥʦ. 

 

ʃʽʪʝʨʘʪʫʨʘ:[ 4, ʩʪʦʨ. 91..113] 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʢʘʙʝʣʴʥʦʾ ʩʠʩʪʝʤʠ 

ʂʦʘʢʩʘ̔ʣʴʥʠʡ ʢʘʙʝʣʴ 

ʂʦʘʢʩʽʘʣʴʥʠʡ (coaxial) ʢʘʙʝʣʴ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʚʦʭ ʢʦʥʮʝʥʪʨʠʯʥʠʭ ʧʨʦʚʽʜʥʠʢʽʚ. 

ʁʦʛʦ ʥʘʟʚʘ (coaxial ʜʦʩʣʽʚʥʦ ʦʟʥʘʯʘʻ "ʤʘʶʯʠʡ ʟʘʛʘʣʴʥʫ ʦʩʴ") ʟʚ'ʷʟʘʥʝ ʟ ʪʠʤ, ʱʦ 

ʦʙʠʜʚʘ ʧʨʦʚʽʜʥʠʢʠ ʨʦʟʪʘʰʦʚʘʥʽ ʥʘ ʦʜʥʽʡ ʟʘʛʘʣʴʥʽʡ ʦʩʽ. ʋ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʦʤʫ 

ʚʘʨʽʘʥʪʽ ʮʝʡ ʢʘʙʝʣʴ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʦʜʥʽʻʾ ʧʨʦʚʽʜʥʦʾ ʤʽʜʥʦʾ ʞʠʣʠ, ʦʪʦʯʝʥʦʾ 

ʜʽʝʣʝʢʪʨʠʯʥʠʤ ʤʘʪʝʨʽʘʣʦʤ. ʎʝʡ ʜʽʝʣʝʢʪʨʠʯʥʠʡ ʤʘʪʝʨʽʘʣ ʝʢʨʘʥʫʻʪʴʩʷ ʱʝ ʦʜʥʠʤ 

ʮʠʣʽʥʜʨʠʯʥʠʤ ʧʨʦʚʽʜʥʠʢʦʤ, ʱʦ ʤʦʞʝ ʙʫʪʠ ʘʙʦ ʩʫʮʽʣʴʥʠʤ, ʘʙʦ ʧʝʨʝʧʣʝʪʝʥʠʤ. ʇʽʩʣʷ 

ʮʴʦʛʦ ʩʣʽʜʫʻ ʱʝ ʦʜʠʥ ʰʘʨ ʽʟʦʣʷʮʽʾ, ʽ ʚʩʷ ʮʷ ʢʦʥʩʪʨʫʢʮʽʷ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʟʘʭʠʩʥʽʡ 

ʟʦʚʥʽʰʥʽʡ ʦʙʦʣʦʥʮʽ ʟ ʧʦʣʽʚʽʥʽʣʭʣʦʨʠʜʘ ʘʙʦ ʪʝʬʣʦʥʫ. 

ʍʦʯʘ ʨʽʟʥʽ ʢʦʘʢʩʠʘʣʴʥʽ ʢʘʙʝʣʽ ʟʦʚʥʽ ʤʦʞʫʪʴ ʚʠʛʣʷʜʘʪʠ ʦʜʥʘʢʦʚʦ, ʚʦʥʠ ʜʽʣʷʪʴʩʷ 

ʥʘ ʨʽʟʥʽ ʢʣʘʩʠ ʧʦ ʦʧʦʨʫ. ɼʣʷ ʮʴʦʛʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʰʢʘʣʘ Radio Grade (RG). 

ʅʘʧʨʠʢʣʘʜ, ʪʠʧ ʢʘʙʝʣʷ Ethernet l0Base-2 ʤʘʨʢʽʨʫʻʪʴʩʷ ʷʢ RG-58, ʱʦ ʚʽʜʧʦʚʽʜʘʻ 

ʦʧʦʨʦʚʽ 50 ʆʤ ʫ ʧʨʦʚʽʜʥʠʢʫ ʪʦʚʱʠʥʦʶ 3/8 ʜʶʡʤʘ (ʪʦʥʢʠʡ Ethernet). ʋ ʩʧʝʮʠʬʽʢʘʮʽʾ 

ʬʽʟʠʯʥʦʛʦ ʨʽʚʥʷ 10Base-2 ʮʝ ʚʽʜʧʦʚʽʜʘʻ ʧʝʨʝʜʘʯʽ ʩʠʛʥʘʣʽʚ ʽʟ ʰʚʠʜʢʽʩʪʶ 10 ʄʙʽʪ/ʩ ʥʘ 

ʚʽʜʩʪʘʥʴ ʜʦ 185 ʤʝʪʨʽʚ. ɼʣʷ ʪʘʢʦʛʦ ʢʘʙʝʣʷ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʩʧʝʮʽʘʣʴʥʽ ʟôʻʜʥʘʥʥʷ 

ʪʠʧʫ BNC ʽ T-connectors, ʪʝʨʤʽʥʘʪʦʨʠ, ʪʨʘʥʩʠʚʝʨʠ ʷʢʽ ʽʥʪʝʛʨʦʚʘʥʽ ʚ ʤʝʨʝʞʝʚʠʡ 

ʘʜʘʧʪʝʨ (Network Interface Card, NIC). ɺ ʽʥʰʦʤʫ ʪʠʧʽ ʢʦʘʢʩʽʘʣʴʥʦʛʦ ʢʘʙʝʣʷ (10Base-

5) RG-11 ʟ ʭʚʠʣʴʦʚʠʤ ʦʧʦʨʦʤ 75 ʆʤ, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ N-ʟ'ʻʜʥʫʚʘʯʽ (N-connectors), 

ʪʨʘʥʩʠʚʝʨʠ. ʊʘʢʠʡ ʢʘʙʝʣʴ ʱʝ ʥʘʟʠʚʘʶʪʴ ʪʦʚʩʪʠʡ Ethernet ʟ ʤʘʢʩʠʤʘʣʴʥʦʶ 

ʜʦʚʞʠʥʦʶ ʩʝʛʤʝʥʪʘ 500 ʤ. 

ɯʩʥʫʶʪʴ ʽ ʽʥʰʽ ʩʧʝʮʽʘʣʽʟʦʚʘʥʽ ʪʠʧʠ ʢʦʘʢʩʩʘʣʴʥʠʭ ʢʘʙʝʣʽʚ, ʥʘʧʨʠʢʣʘʜ, ʢʘʙʝʣʴ 

ʪʠʧʫ "fused-disk", ʘʣʝ ʚʦʥʠ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʣʦʢʘʣʴʥʠʭ ʤʝʨʝʞʘʭ. 

ʇʝʨʝʚʘʛʘ ʢʦʘʢʩʽʘʣʴʥʦʛʦ ʢʘʙʝʣʷ ʚ ʪʦʤʫ, ʱʦ ʚʽʥ ʟʜʘʪʥʠʡ ʧʽʜʪʨʠʤʫʚʘʪʠ ʟ'ʻʜʥʘʥʥʷ 

ʟ ʚʠʩʦʢʦʶ ʧʨʦʧʫʩʢʥʦʶ ʩʧʨʦʤʦʞʥʽʩʪʶ ʥʘ ʚʽʜʥʦʩʥʦ ʚʝʣʠʢʽʡ ʚʽʜʩʪʘʥʽ ʙʝʟ 

ʧʦʚʪʦʨʶʚʘʯʽʚ. ʎʝʡ ʢʘʙʝʣʴ ʙʫʚ ʧʝʨʰʠʤ ʩʝʨʝʜʦʚʠʱʝʤ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ ʫ Ethernet. ɿ ʪʠʭ 

ʧʽʨ ʚʽʥ ʮʽʣʢʦʤ ʚʠʪʠʩʥʫʪʠʡ ʨʽʟʥʠʤʠ ʩʧʝʮʠʬʽʢʘʮʽʷʤʠ ʬʽʟʠʯʥʦʛʦ ʨʽʚʥʷ Ethernet ʥʘ 

ʦʩʥʦʚʽ ʢʨʫʯʝʥʦʾ ʧʘʨʠ. 

ʇʨʠʯʠʥʠ ʡʦʛʦ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʫʩʪʘʨʽʚʘʥʥʷ ʜʫʞʝ ʧʨʦʩʪʽ. ʂʦʘʢʩʽʘʣʴʥʠʡ ʢʘʙʝʣʴ 

ʻ ʪʝʥʜʽʪʥʦʶ ʢʦʥʩʪʨʫʢʮʽʻʶ. ɺʽʥ ʥʝ ʜʦʧʫʩʢʘʻ ʚʫʟʣʽʚ, ʩʠʣʴʥʠʭ ʚʠʛʠʥʽʚ ʽ ʥʘʚʽʪʴ 

ʩʪʘʪʠʯʥʦʛʦ ʪʠʩʢʫ. 

ʂʨʽʤ ʪʦʛʦ, ʤʽʥʫʩʘʤʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʘʢʩʽʘʣʴʥʦʛʦ ʢʘʙʝʣʷ ʻ ʡʦʛʦ ʮʽʥʘ ʽ ʡʦʛʦ 

ʨʦʟʤʽʨ. ʂʦʘʢʩʽʘʣʴʥʠʡ ʢʘʙʝʣʴ ʜʦʨʦʞʯʝ ʢʨʫʯʝʥʦʾ ʧʘʨʠ ʯʝʨʝʟ ʩʚʦʾ ʙʽʣʴʰ ʩʢʣʘʜʥʽ 

ʧʨʠʩʪʨʦʾ. ʂʨʽʤ ʪʦʛʦ, ʡʦʛʦ ʜʽʘʤʝʪʨ ʩʢʣʘʜʘʻ 3/8 ʜʶʡʤʘ ʽ ʙʽʣʴʰ. ʊʘʢʠʤ ʯʠʥʦʤ, 
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ʢʦʘʢʩʽʘʣʴʥʠʡ ʢʘʙʝʣʴ ʟʘʡʤʘʻ ʜʫʞʝ ʙʘʛʘʪʦ ʤʽʩʮʷ ʚ ʢʘʥʘʣʘʭ ʢʘʙʝʣʴʥʦʾ ʢʘʥʘʣʽʟʘʮʽʾ, 

ʢʦʨʦʙʢʘʭ ʜʣʷ ʨʦʟʚʝʜʝʥʥʷ ʢʘʙʝʣʽʚ ʽ ʪ.ʜ. ʅʘʚʽʪʴ ʧʨʠ ʩʘʤʽʡ ʩʢʨʦʤʥʽʡ ʢʦʥʮʝʥʪʨʘʮʽʾ 

ʢʦʘʢʩʠʘʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ ʚʝʩʴ ʜʦʩʪʫʧʥʠʡ ʧʨʦʩʪʽʨ ʜʣʷ ʧʨʦʢʣʘʜʢʠ ʢʘʙʝʣʷ ʥʝʟʘʙʘʨʦʤ 

ʚʠʷʚʠʪʴʩʷ ʟʘʡʥʷʪʠʤ. 

ʉʴʦʛʦʜʥʽ ʦʙʣʘʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʦʘʢʩʽʘʣʴʥʦʛʦ ʢʘʙʝʣʷ ʦʙʤʝʞʝʥʘ ʧʝʨʝʜʘʯʝʶ 

ʩʠʛʥʘʣʽʚ ʰʠʨʦʢʦʧʦʣʦʩʥʦʛʦ ʢʘʙʝʣʴʥʦʛʦ ʪʝʣʝʙʘʯʝʥʥʷ ʩʚʦʾʤ ʘʙʦʥʝʥʪʘʤ. 

ʂʨʫʯʝʥʘ ʧʘʨʘ 

ʂʨʫʯʝʥʘ ʧʘʨʘ, ʜʦʚʛʠʡ ʯʘʩ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘʩʷ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʛʦʣʦʩʦʚʦʛʦ 

ʟʚ'ʷʟʢʫ, ʩʪʘʣʘ ʥʝʦʬʽʮʽʡʥʠʤ ʩʪʘʥʜʘʨʪʦʤ ʢʘʙʝʣʴʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʜʣʷ ʣʦʢʘʣʴʥʠʭ ʤʝʨʝʞ. 

ʂʨʫʯʝʥʘ ʧʘʨʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʚʦʭ ʪʦʥʢʠʭ ʧʨʦʚʦʜʽʚ, ʚʽʜ 18 ʜʦ 24 ʦʜʠʥʠʮʴ ʧʦ 

ʘʤʝʨʠʢʘʥʩʴʢʽʡ ʩʠʩʪʝʤʽ ʥʫʤʝʨʘʮʽʾ ʧʨʦʚʦʜʽʚ (American Wire Gauge - AWG) ʘʙʦ ʚʽʜ 

0.016 ʜʦ 0.035 ʜʶʡʤʽʚ ʫ ʜʽʘʤʝʪʨʽ. ʎʽ ʧʨʦʚʦʜʠ ʧʦʢʨʠʪʽ ʪʦʥʢʠʤ ʰʘʨʦʤ 

ʧʦʣʽʚʽʥʽʣʭʣʦʨʠʜʘ. ʂʨʫʯʝʥʘ ʧʘʨʘ ʤʘʻ ʜʫʞʝ ʚʘʞʣʠʚʫ ʚʣʘʩʪʠʚʽʩʪʴ: ʩʪʚʦʨʶʶʯʠ 

ʟʙʘʣʘʥʩʦʚʘʥʝ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʝʥʝʨʛʽʾ ʤʽʞ ʜʚʦʤʘ ʧʨʦʚʽʜʥʠʢʘʤʠ, ʚʦʥʘ ʜʦʧʦʤʘʛʘʻ 

ʢʦʤʧʝʥʩʫʚʘʪʠ ʙʫʜʴ-ʷʢʽ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʽ ʧʝʨʝʰʢʦʜʠ, ʷʢʽ ʙ ʤʦʛʣʠ ʚʧʣʠʥʫʪʠ ʥʘ 

ʩʠʛʥʘʣʠ. 

ʊʦʚʱʠʥʘ ʧʨʦʚʦʜʫ ʧʨʷʤʦ ʟʚ'ʷʟʘʥʘ ʟ ʡʦʛʦ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ. ɹʽʣʴʰ ʪʦʚʩʪʠʡ ʢʘʙʝʣʴ 

ʥʘʜʘʻ ʙʽʣʴʰ ʰʠʨʦʢʠʡ ʤʦʞʣʠʚʠʡ ʜʽʘʧʘʟʦʥ ʯʘʩʪʦʪ (ʙʽʣʴʰ ʚʠʩʦʢʫ ʧʨʦʧʫʩʢʥʫ 

ʩʧʨʦʤʦʞʥʽʩʪʴ) ʽ ʚʝʣʠʢʫ ʤʦʞʣʠʚʫ ʜʦʚʞʠʥʫ ʢʘʙʝʣʷ. ʅʘ ʞʘʣʴ, ʧʨʠ ʧʽʜʚʠʱʝʥʥʽʡ 

ʧʨʦʧʫʩʢʥʽʡ ʩʧʨʦʤʦʞʥʦʩʪʽ ʟʙʽʣʴʰʫʻʪʴʩʷ ʪʘʢʦʞ ʽ ʟʘʛʘʩʘʥʥʷ. ʆʪʞʝ, ʥʝʦʙʭʽʜʥʦ ʟʥʘʡʪʠ 

ʦʧʪʠʤʘʣʴʥʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʧʨʦʧʫʩʢʥʦʶ ʩʧʨʦʤʦʞʥʽʩʪʶ ʽ ʚʽʜʩʪʘʥʥʶ ʜʣʷ ʢʘʙʝʣʷ 

ʢʦʞʥʦʛʦ ʜʽʘʤʝʪʨʘ. ɼʦʪʨʠʤʘʥʥʷ ʮʴʦʛʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʻ ʦʜʥʠʤ ʽʟ ʢʣʶʯʦʚʠʭ 

ʝʣʝʤʝʥʪʽʚ ʩʧʝʮʠʬʽʢʘʮʽʾ ʬʽʟʠʯʥʦʛʦ ʨʽʚʥʷ. ʎʷ ʩʧʝʮʠʬʽʢʘʮʽʷ ʥʝ ʦʧʠʩʫʻ ʪʨʘʻʢʪʦʨʽʶ 

ʧʨʦʢʣʘʜʢʠ ʢʘʙʝʣʷ, ʘʣʝ ʨʝʛʣʘʤʝʥʪʫʻ ʡʦʛʦ ʪʦʚʞʠʥʫ, ʪʠʧʠ ʢʽʥʮʝʚʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ, 

ʤʘʢʩʠʤʘʣʴʥʽ ʚʽʜʩʪʘʥʽ ʽ ʧʨʦʧʫʩʢʥʫ ʩʧʨʦʤʦʞʥʽʩʪʴ. 

ɯʩʥʫʻ ʚʝʣʠʢʘ ʨʽʟʥʦʚʠʜʥʽʩʪʴ ʢʨʫʯʝʥʦʾ ʧʘʨʠ, ʱʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʟʘ ʬʦʨʤʦʶ ʽ 

ʨʦʟʤʽʨʦʤ, ʚʽʜ ʦʜʠʥʦʯʥʦʾ ʧʘʨʠ ʜʣʷ ʧʝʨʝʜʘʯʽ ʛʦʣʦʩʦʚʠʭ ʜʘʥʠʭ ʜʦ ʤʘʛʽʩʪʨʘʣʴʥʠʭ 

ʢʘʙʝʣʽʚ, ʷʢʽ ʩʢʣʘʜʘʶʪʴʩʷ ʽʟ 600 ʧʘʨ. ɼʝʷʢʽ ʟ ʮʠʭ ʨʽʟʥʦʚʠʜʽʚ, ʟʦʢʨʝʤʘ, ʽʟ ʟʙʽʣʴʰʝʥʦʶ 

ʢʽʣʴʢʽʩʪʶ ʟʚ'ʷʟʘʥʠʭ ʨʘʟʦʤ ʧʘʨ, ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. ɯʥʰʽ 

ʜʦʟʚʦʣʷʶʪʴ ʧʽʜʚʠʱʠʪʠ ʧʨʦʧʫʩʢʥʫ ʩʧʨʦʤʦʞʥʽʩʪʴ, ʜʣʷ ʯʦʛʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʥʘʩʪʫʧʥʽ 

ʤʝʪʦʜʠʢʠ: 

 ɿʙʽʣʴʰʝʥʥʷ ʪʦʚʱʠʥʠ ʧʨʦʚʽʜʥʠʢʘ. 

 ʇʽʜʚʠʱʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʩʢʨʫʯʫʚʘʥʥʷ. 

 ɺʠʢʦʨʠʩʪʘʥʥʷ ʨʽʟʥʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʩʢʨʫʯʫʚʘʥʥʷ ʚ ʦʙʦʣʦʥʮʽ ʟ ʜʝʢʽʣʴʢʦʭ 

ʧʘʨ. 

 ɽʢʨʘʥʽʟʫʚʘʥʥʷ ʧʘʨ ʟʘʭʠʩʥʦʶ ʤʝʪʘʣʝʚʦʶ ʦʧʣʽʪʢʦʶ. 

ʋ ʣʦʢʘʣʴʥʠʭ ʤʝʨʝʞʘʭ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʢʘʙʝʣʴ ʽʟ ʯʦʪʠʨʴʦʭ ʢʨʫʯʝʥʠʭ 

ʧʘʨ ʫ ʟʘʛʘʣʴʥʽʡ ʦʙʦʣʦʥʮʽ. ʎʷ ʦʙʦʣʦʥʢʘ ʤʦʞʝ ʩʢʣʘʜʘʪʠʩʷ ʟ ʧʦʣʽʚʽʥʽʣʭʣʦʨʠʜʘ ʘʙʦ 

ʪʝʬʣʦʥʫ. ʊʝʬʣʦʥ ʙʽʣʴʰ ʜʦʨʦʛʠʡ ʽ ʞʦʨʩʪʢʠʡ ʤʘʪʝʨʽʘʣ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʧʦʣʽʚʽʥʽʣʭʣʦʨʠʜʦʤ, ʘʣʝ ʥʝ ʚʠʜʽʣʷʻ ʪʦʢʩʠʯʥʠʭ ʛʘʟʽʚ ʧʨʠ ʩʛʦʨʘʥʥʽ. ʆʪʞʝ, ʚʽʥ ʧʦʚʠʥʥʠʡ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʚ ʢʘʙʝʣʷʭ, ʷʢʽ ʧʨʦʢʣʘʜʘʶʪʴʩʷ ʚ ʢʘʙʝʣʴʥʠʭ ʢʘʥʘʣʘʭ ʘʙʦ ʫ 

ʚʝʥʪʠʣʷʮʽʡʥʦʤʫ ʧʨʦʩʪʦʨʽ. 

ɼʚʦʤʘ ʦʩʥʦʚʥʠʤʠ ʨʽʟʥʦʚʠʜʘʤʠ ʢʨʫʯʝʥʦʾ ʧʘʨʠ ʻ ʝʢʨʘʥʦʚʘʥʘ ʽ ʥʝʝʢʨʘʥʦʚʘʥʘ. 

ɽʢʨʘʥʦʚʘʥʘ ʢʨʫʯʝʥʘ ʧʘʨʘ 

ʋ ʝʢʨʘʥʦʚʘʥʽʡ ʢʨʫʯʝʥʽʡ ʧʘʨʽ (shielded twisted pair - STP) ʧʨʦʚʽʜʥʠʢʠ 

ʧʦʢʨʠʚʘʶʪʴʩʷ ʜʦʜʘʪʢʦʚʦʶ ʤʝʪʘʣʝʚʦʶ ʬʦʣʴʛʦʶ ʘʙʦ ʦʧʣʽʪʢʦʶ. ʊʘʢʠʡ ʝʢʨʘʥ 

ʨʦʟʪʘʰʦʚʫʻʪʴʩʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʽʜ ʦʙʦʣʦʥʢʦʶ ʢʘʙʝʣʷ. ɽʢʨʘʥʦʚʘʥʘ ʢʨʫʯʝʥʘ ʧʘʨʘ 
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ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʧʨʦʢʣʘʜʢʠ ʢʘʙʝʣʷ ʚ ʩʝʨʝʜʦʚʠʱʽ, ʩʭʠʣʴʥʦʤʫ ʜʦ ʚʧʣʠʚʫ 

ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʭ ʧʝʨʝʰʢʦʜ (Electromagnetic Interference - EMI) ʽ ʨʘʜʽʦʧʦʤʽʭ (Radio 

Frequency Interference - RFI). 

ʇʦʢʨʠʪʪʷ ʧʨʦʚʽʜʥʠʢʘ ʤʝʪʘʣʝʚʠʤ ʝʢʨʘʥʦʤ ʟʘʭʠʱʘʻ ʩʠʛʥʘʣʠ ʚʽʜ ʟʦʚʥʽʰʥʽʭ 

ʚʠʧʨʦʤʽʥʶʚʘʥʴ. ʅʘ ʞʘʣʴ, ʝʢʨʘʥʽʟʫʚʘʥʥʷ ʪʘʢʦʞ ʧʝʨʝʰʢʦʜʞʘʻ ʧʦʰʠʨʝʥʥʶ 

ʥʦʨʤʘʣʴʥʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ. ɿʘʤʽʩʪʴ ʮʴʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʚʽʜʙʠʚʘʻʪʴʩʷ 

ʦʧʣʽʪʢʦʶ ʽ ʤʦʞʝ ʧʨʠʚʝʩʪʠ ʜʦ ʚʧʣʠʚʫ ʩʠʛʥʘʣʫ ʩʘʤʦʛʦ ʥʘ ʩʝʙʝ. 

ʅʝʝʢʨʘʥʦʚʘʥʘ ʢʨʫʯʝʥʘ ʧʘʨʘ 

ɯʩʥʫʻ ʪʘʢʦʞ ʥʝʝʢʨʘʥʦʚʘʥʠʡ ʨʽʟʥʦʚʠʜ ʢʨʫʯʝʥʦʾ ʧʘʨʠ (unshielded twisted pair - 

UTP). ʈʽʟʥʽ ʚʘʨʽʘʥʪʠ ʥʝʝʢʨʘʥʦʚʘʥʦʾ ʢʨʫʯʝʥʦʾ ʧʘʨʠ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʟʘ ʬʦʨʤʦʶ, 

ʨʦʟʤʽʨʦʤ ʽ ʷʢʦʩʪʶ. ʗʢ ʫʞʝ ʚʢʘʟʫʚʘʣʦʩʷ ʨʘʥʽʰ, ʨʦʟʤʽʨ ʦʧʠʩʫʻ ʢʽʣʴʢʽʩʪʴ ʟʚ'ʷʟʘʥʠʭ 

ʨʘʟʦʤ ʧʘʨ. ʋ ʣʦʢʘʣʴʥʠʭ ʤʝʨʝʞʘʭ ʟʚʠʯʘʡʥʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʢʘʙʝʣʴ ʽʟ ʯʦʪʠʨʴʦʭ 

ʢʨʫʯʝʥʠʭ ʧʘʨ. 

ʋ ʥʝʝʢʨʘʥʦʚʘʥʦʾ ʢʨʫʯʝʥʦʾ ʧʘʨʠ ʟ ʯʦʪʠʨʴʦʭ ʧʘʨ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚʽʩʽʤ 

ʧʨʦʚʦʜʽʚ, ʨʦʟʜʽʣʝʥʠʭ ʥʘ ʛʨʫʧʠ ʧʦ ʜʚʘ ʧʨʦʚʦʜʘ. ʂʦʞʥʘ ʧʘʨʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 

ʧʦʟʠʪʠʚʥʦʛʦ ʽ ʥʝʛʘʪʠʚʥʦʛʦ ʧʨʦʚʽʜʥʠʢʘ. ʇʨʦʚʽʜʥʠʢʠ ʩʧʣʝʪʝʥʽ ʚ ʧʘʨʠ. ʅʘʧʨʠʢʣʘʜ, 

ʦʜʥʘ ʧʘʨʘ ʧʨʦʚʽʜʥʠʢʽʚ ʧʽʜʪʨʠʤʫʻ ʪʽʣʴʢʠ ʧʝʨʝʜʘʯʫ, ʘ ʜʨʫʛʘ - ʪʽʣʴʢʠ ʧʨʠʡʦʤ. ɯʥʰʽ 

ʧʨʦʚʽʜʥʠʢʠ ʚ ʙʽʣʴʰʦʩʪʽ ʣʦʢʘʣʴʥʠʭ ʤʝʨʝʞ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ. 

ʃʦʢʘʣʴʥʽ ʤʝʨʝʞʽ, ʱʦ ʧʝʨʝʜʘʶʪʴ ʩʠʛʥʘʣʠ ʧʦ ʥʝʝʢʨʘʥʦʚʘʥʽʡ ʢʨʫʯʝʥʽʡ ʧʘʨʽ ʟʽ 

ʰʚʠʜʢʽʩʪʶ 100 ʄʙʽʪ/ʩ ʘʙʦ ʚʠʱʝ ʟʚʠʯʘʡʥʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʫʩʽ ʯʦʪʠʨʠ ʧʘʨʠ. 

ʂʘʪʝʛʦʨʽʾ ʧʦ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ 

ʂʨʫʯʝʥʘ ʧʘʨʘ - ʮʝ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʠʡ ʪʦʚʘʨ: ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʚʠʛʦʪʦʚʣʶʚʘʯʘ 

ʤʦʞʥʘ ʦʙʦʩʥʦʚʘʥʥʦ ʦʯʽʢʫʚʘʪʠ ʚʠʟʥʘʯʝʥʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. ʎʝ ʦʙʫʤʦʚʣʝʥʦ ʩʪʫʧʝʥʝʤ 

ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ ʽʥʜʫʩʪʨʽʾ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ. ʅʝʤʘʻ ʦʢʨʝʤʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʧʦ 

ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ, ʷʢʘ ʙ ʚʽʜʧʦʚʽʜʘʣʘ ʟʘ ʩʪʚʦʨʝʥʥʷ ʽ ʧʽʜʪʨʠʤʢʫ ʩʪʘʥʜʘʨʪʽʚ ʢʨʫʯʝʥʦʾ ʧʘʨʠ. 

ɿʘʤʽʩʪʴ ʮʴʦʛʦ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʦ ANSI, FCC, EIA ʽ ʽʥʰʠʭ ʦʨʛʘʥʽʟʘʮʽʡ ʜʦʟʚʦʣʠʣʦ 

ʨʦʟʨʦʙʠʪʠ ʩʪʘʥʜʘʨʪʠ ʜʣʷ ʩʘʤʠʭ ʢʘʙʝʣʽʚ ʽ ʥʘʚʽʪʴ ʢʘʙʝʣʴʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ, ʪʘʢʠʭ ʷʢ 

ʪʝʨʤʽʥʘʪʦʨʠ. 

ɺ ʥʘʷʚʥʦʩʪʽ ʜʦʩʠʪʴ ʨʘʜʠʢʘʣʴʥʝ ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ ʟʚʠʯʘʡʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ 

ʫʩʪʘʥʦʚʢʠ ʩʪʘʥʜʘʨʪʽʚ, ʦʩʢʽʣʴʢʠ ʽʩʥʫʶʯʽ ʩʧʝʮʠʬʽʢʘʮʽʾ ʥʝ ʨʝʛʣʘʤʝʥʪʫʶʪʴ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʨʫʯʝʥʦʾ ʧʘʨʠ. ʍʦʯʘ ʜʝʷʢʽ ʩʪʘʥʜʘʨʪʠ ʚʩʪʘʥʦʚʣʶʶʪʴ ʥʦʨʤʠ ʜʣʷ 

ʢʘʙʝʣʽʚ ʘʙʦ ʢʘʙʝʣʴʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ, ʢʨʫʯʝʥʘ ʧʘʨʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʢʘʪʝʛʦʨʽʷʤʠ ʧʦ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. ʎʽ ʢʘʪʝʛʦʨʽʾ ʚʠʟʥʘʯʝʥʽ ʧʦ ʩʚʦʾʭ ʬʫʥʢʮʽʷʭ, ʘ ʥʝ ʧʦ ʷʢʠʤ-ʥʝʙʫʜʴ 

ʬʽʟʠʯʥʠʭ ʩʪʘʥʜʘʨʪʘʭ. ɯʥʰʠʤʠ ʩʣʦʚʘʤʠ, ʜʣʷ ʩʫʤʽʩʥʦʩʪʽ ʟʽ ʩʪʘʥʜʘʨʪʦʤ ʚʠʨʦʙʥʠʢ 

ʧʦʚʠʥʥʠʡ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʪʠ ʪʽʣʴʢʠ ʚʽʜʧʦʚʽʜʥʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ, ʘ ʢʦʥʩʪʨʫʢʮʽʷ 

ʢʘʙʝʣʷ, ʪʦʚʱʠʥʘ ʧʨʦʚʦʜʽʚ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʽ ʤʘʪʝʨʽʘʣʠ ʽ ʪ.ʧ. ʥʝ ʤʘʶʪʴ ʟʥʘʯʝʥʥʷ. 

ʉʧʦʯʘʪʢʫ ʽʩʥʫʚʘʣʦ ʧ'ʷʪʴ ʥʘʙʦʨʽʚ ʪʝʩʪʽʚ ʜʣʷ ʧʨʠʩʚʦʻʥʥʷ ʢʘʪʝʛʦʨʽʾ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʢʨʫʯʝʥʽʡ ʧʘʨʽ. ɺʦʥʠ ʥʫʤʝʨʫʚʘʣʠʩʷ ʚʽʜ 1 ʜʦ 5, ʘ ʚʽʜʧʦʚʽʜʥʽ ʢʘʙʝʣʽ 

ʥʘʟʠʚʘʣʠʩʷ ʢʘʙʝʣʷʤʠ ʢʘʪʝʛʦʨʽʾ ʭ ʘʙʦ Cat-x, ʜʝ ʭ - ʥʦʤʝʨ ʫʩʧʽʰʥʦ ʚʠʢʦʥʘʥʦʛʦ ʥʘʙʦʨʫ 

ʪʝʩʪʽʚ. ʏʝʨʝʟ ʷʢʠʡʩʴ ʯʘʩ ʨʠʥʦʢ ʟʫʧʠʥʠʚʩʷ ʪʽʣʴʢʠ ʥʘ ʜʚʦʭ ʧʨʠʡʥʷʪʥʠʭ ʨʽʚʥʷʭ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ: Cat-3 ʽ Cat-5. ʂʘʪʝʛʦʨʽʾ 1 ʽ 2 ʦʬʽʮʽʡʥʦ ʚʠʡʰʣʠ ʟ ʚʞʠʪʢʫ ʚ 1995 ʨʦʮʽ 

ʯʝʨʝʟ ʟʘʥʘʜʪʦ ʥʠʟʢʦʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. ʂʘʪʝʛʦʨʽʷ 4 ʧʨʦʧʦʥʫʻ ʩʝʨʝʜʥʽʡ ʨʽʚʝʥʴ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʤʽʞ ʢʘʪʝʛʦʨʽʷʤʠ 3 ʽ 5, ʘʣʝ ʚʦʥʘ ʨʽʜʢʦ (ʷʢʱʦ ʚʟʘʛʘʣʽ ʢʦʣʠ-ʥʝʙʫʜʴ,) 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ. 

ʅʝʝʢʨʘʥʦʚʘʥʘ ʢʨʫʯʝʥʘ ʧʘʨʘ ʢʘʪʝʛʦʨʽʾ 3 ʟʘʙʝʟʧʝʯʫʻ ʩʤʫʛʫ ʧʨʦʧʫʩʢʘʥʥʷ 16 ʄɻʮ, 

ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʰʚʠʜʢʦʩʪʽ ʧʝʨʝʜʘʯʽ ʩʠʛʥʘʣʽʚ ʜʦ 10 ʄʙʽʪ/ʩ ʥʘ ʚʽʜʩʪʘʥʽ 100 ʤʝʪʨʽʚ. 

ʂʘʪʝʛʦʨʽʷ 4 ʧʽʜʪʨʠʤʫʻ 20 ʄɻʮ, ʘ ʢʘʪʝʛʦʨʽʷ 5 ʧʽʜʪʨʠʤʫʻ ʜʦ 100 ʄɻʮ. ʉʪʘʥʦʚʠʪʩʷ 



 70 

ʟʨʦʟʫʤʽʣʦ, ʯʦʤʫ Cat-4 ʥʝ ʦʜʝʨʞʘʣʘ ʧʽʜʪʨʠʤʢʠ ʥʘ ʨʠʥʢʫ. ɺʦʥʘ ʥʝ ʟʤʦʛʣʘ 

ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʜʦʩʪʘʪʥʴʦʾ ʨʽʟʥʠʮʽ ʚ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ Cat-3. ʊʽ, ʢʦʛʦ ʥʝ 

ʚʣʘʰʪʦʚʫʚʘʣʘ ʧʨʦʧʫʩʢʥʘ ʩʧʨʦʤʦʞʥʽʩʪʴ Cat-3, ʤʦʛʣʠ ʚʽʜʨʘʟʫ ʫʩʪʘʥʦʚʠʪʠ Cat-5. 

ʂʦʨʠʩʪʫʚʘʯʽ ʧʨʠʪʨʠʤʫʚʘʣʠʩʷ ʦʙʤʝʞʝʥʴ ʥʘ ʚʽʜʩʪʘʥʴ ʦʙʨʘʥʦʾ ʥʠʤʠ ʘʨʭʽʪʝʢʪʫʨʠ 

ʣʦʢʘʣʴʥʦʾ ʤʝʨʝʞʽ, Cat-5 ʤʦʛʣʘ ʟʘʙʝʟʧʝʯʠʪʠ 100 ʄʙʽʪ/ʩ, 155 ʄʙʽʪ/ʟ ʽ ʥʘʚʽʪʴ 256 

ʄʙʽʪ/ʩ. ʇʨʠʨʦʜʥʦ, ʧʨʠ ʧʽʜʚʠʱʝʥʥʽ ʰʚʠʜʢʦʩʪʽ ʧʝʨʝʜʘʯʽ ʩʠʛʥʘʣʽʚ ʤʘʢʩʠʤʘʣʴʥʘ 

ʚʽʜʩʪʘʥʴ ʟʤʝʥʰʫʻʪʴʩʷ. 

ʉʧʝʮʽʘʣʴʥʽ ʧʠʪʘʥʥʷ 

ʋ ʢʨʫʯʝʥʦʾ ʧʘʨʠ, ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʢʘʪʝʛʦʨʽʾ ʽ ʪʠʧʫ, ʜʣʷ ʧʝʨʝʜʘʯʽ ʽ ʧʨʠʡʦʤʫ 

ʧʦʟʠʪʠʚʥʠʭ ʽ ʥʝʛʘʪʠʚʥʠʭ ʩʠʛʥʘʣʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʦʢʨʝʤʽ ʬʽʟʠʯʥʽ ʧʨʦʚʽʜʥʠʢʠ. ɼʚʘ 

ʚʟʘʻʤʦʜʽʶʯʽ ʧʨʠʩʪʨʦʾ ʧʦʚʠʥʥʽ ʧʦʛʦʜʠʪʠ, ʷʢʽ ʩʘʤʝ ʧʨʦʚʽʜʥʠʢʠ ʙʫʜʫʪʴ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʜʣʷ ʧʝʨʝʜʘʯʽ ʽ ʧʨʠʡʦʤʫ ʜʘʥʠʭ. ɯʩʥʫʻ ʽʤʦʚʽʨʥʽʩʪʴ ʥʝʧʨʘʚʠʣʴʥʦʛʦ 

ʟ'ʻʜʥʘʥʥʷ ʧʨʠʩʪʨʦʾʚ. 

ɿʚʠʯʘʡʥʦ ʧʨʠʩʪʨʦʾ, ʷʢʽ ʥʝʦʙʭʽʜʥʦ ʟ'ʻʜʥʘʪʠ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʦʜʠʥ ʽʟ ʦʜʥʠʤ 

(ʥʘʧʨʠʢʣʘʜ, ʢʦʤʧ'ʶʪʝʨ ʽ ʢʦʥʮʝʥʪʨʘʪʦʨ), ʧʽʜʪʨʠʤʫʶʪʴ ʚʟʘʻʤʦʜʽʶʯʽ ʽʥʪʝʨʬʝʡʩʠ, ʷʢʽ 

ʘʚʪʦʤʘʪʠʯʥʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʢʨʦʩ-ʬʫʥʢʮʽʾ. ʂʽʥʮʝʚʽ ʫʩʪʘʪʢʫʚʘʥʥʷ, ʥʘʧʨʠʢʣʘʜ, ʤʝʨʝʞʥʽ 

ʘʜʘʧʪʝʨʠ ʚ ʢʦʤʧ'ʶʪʝʨʘʭ ʽ ʩʝʨʚʝʨʘʭ, ʥʘʟʠʚʘʻʪʴʩʷ ʪʝʨʤʽʥʘʣʴʥʠʤ ʫʩʪʘʪʢʫʚʘʥʥʷʤ ʜʘʥʠʭ 

(Data Terminal Equipment - DTE). 

ʄʦʜʝʤʠ, ʧʦʨʪʠ ʢʦʥʮʝʥʪʨʘʪʦʨʘ ʡ ʽʥʰʽ ʧʦʜʽʙʥʽ ʧʨʠʩʪʨʦʾ ʥʘʟʠʚʘʶʪʴʩʷ 

ʫʩʪʘʪʢʫʚʘʥʥʷʤ ʜʣʷ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ (Data Communication Equipment - DCE). 

ʊʘʢʽ ʚʟʘʻʤʦʜʽʶʯʽ ʽʥʪʝʨʬʝʡʩʠ ʜʦʟʚʦʣʷʶʪʴ ʧʨʷʤʦ ʟ'ʻʜʥʘʪʠ ʢʘʙʝʣʝʤ ʢʽʥʮʝʚʠʡ ʽ 

ʢʦʤʫʥʽʢʘʮʽʡʥʠʡ ʧʨʠʩʪʨʽʡ, ʚʠʢʣʶʯʠʚ ʧʨʠ ʮʴʦʤʫ ʤʦʞʣʠʚʽʩʪʴ ʚʠʥʠʢʥʝʥʥʷ ʢʦʥʬʣʽʢʪʽʚ 

ʧʨʠ ʧʝʨʝʜʘʯʽ ʽ ʧʨʠʡʦʤʽ. ɿʚʠʯʘʡʥʦ ʧʨʠʩʪʨʽʡ DCE ʧʽʜʢʣʶʯʘʻʪʴʩʷ ʜʦ ʧʨʠʩʪʨʦʶ DTE ʽ 

ʥʘʚʧʘʢʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʟʯʝʪʚʝʨʝʥʦʾ ʢʨʫʯʝʥʦʾ ʧʘʨʠ, ʫ ʷʢʦʤʫ ʧʨʦʚʽʜʥʠʢʠ ʚʠʢʦʥʫʶʪʴ ʪʽ 

ʩʘʤʽ ʬʫʥʢʮʽʾ ʥʘ ʦʙʦʭ ʢʽʥʮʷʭ ʢʘʙʝʣʷ. ʊʘʢʠʡ ʢʘʙʝʣʴ ʥʘʟʠʚʘʻʪʴʩʷ ʧʨʷʤʠʤ (straight-

through cable). 

ʇʦʥʷʪʪʷ "ʧʨʠʩʪʨʽʡ DTE" ʽ "ʧʨʠʩʪʨʽʡ DCE" ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʦ ʧʦʨʪʽʚ 

ʧʨʠʩʪʨʦʶ. ʊʘʢʠʤ ʯʠʥʦʤ, ʦʙʠʜʚʘ ʧʦʥʷʪʪʷ ʤʦʞʫʪʴ ʚʽʜʥʦʩʠʪʠʩʷ ʜʦ ʪʦʛʦ ʩʘʤʦʛʦ 

ʙʘʛʘʪʦʧʦʨʪʦʚʦʛʦ ʧʨʠʩʪʨʦʶ. ʅʘʧʨʠʢʣʘʜ, ʢʦʥʮʝʥʪʨʘʪʦʨ ʤʦʞʝ ʤʽʩʪʠʪʠ ʧʦʨʪʠ ʽ DCE, ʽ 

DTE, ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʠʢʦʥʫʚʘʥʠʭ ʥʠʤʠ ʬʫʥʢʮʽʡ. ʇʦʨʪʠ, ʱʦ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ 

ʟ'ʻʜʥʘʥʥʷ ʟ ʽʥʰʠʤʠ ʢʦʥʮʝʥʪʨʘʪʦʨʘʤʠ (ʚʠʭʽʜʥʽ), ʥʘʩʪʨʦʻʥʽ ʷʢ DCE. ʇʦʨʪʠ, 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʽ ʜʣʷ ʧʽʜʢʣʶʯʝʥʥʷ ʢʦʤʧ'ʶʪʝʨʥʦʛʦ ʫʩʪʘʪʢʫʚʘʥʥʷ (ʚʭʽʜʥʽ ʟ'ʻʜʥʘʥʥʷ), ʻ 

ʧʦʨʪʘʤʠ DTE. ʉʪʘʨʽ ʢʦʥʮʝʥʪʨʘʪʦʨʠ ʚʠʜʽʣʷʶʪʴ ʜʣʷ ʚʭʽʜʥʠʭ ʟ'ʻʜʥʘʥʴ ʚʠʟʥʘʯʝʥʽ ʧʦʨʪʠ. 

ɼʝʷʢʽ ʧʦʨʪʠ ʤʦʞʫʪʴ ʬʫʥʢʮʽʦʥʫʚʘʪʠ ʷʢ ʚʭʽʜʥʽ ʽ ʷʢ ʚʠʭʽʜʥʽ. 

ʋ ʩʫʯʘʩʥʠʭ ʤʫʣʴʪʠʘʨʭʽʪʝʢʪʫʨʥʠʭ ʢʦʤʫʪʫʶʯʠʭ ʢʦʥʮʝʥʪʨʘʪʦʨʘʭ, ʚʠʭʽʜʥʽ ʧʦʨʪʠ 

ʧʨʘʢʪʠʯʥʦ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ. ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʨʦʟʰʠʨʝʥʠʭ ʣʦʢʘʣʴʥʠʭ ʤʝʨʝʞ 

ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʢʦʤʫʪʫʶʯʽ ʦʙ'ʻʜʥʫʶʯʽ ʧʣʘʪʠ ʟ ʚʠʩʦʢʦʶ ʧʨʦʧʫʩʢʥʦʶ 

ʩʧʨʦʤʦʞʥʽʩʪʶ. ʄʦʞʥʘ ʪʘʢʦʞ ʟ'ʻʜʥʘʪʠ ʜʚʘ ʚʭʽʜʥʽ ʧʦʨʪʠ ʢʦʥʮʝʥʪʨʘʪʦʨʘ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʢʨʦʩ-ʢʘʙʝʣʷ. 

ʋ ʢʨʦʩ-ʢʘʙʝʣʽ ʧʦʚʠʥʥʘ ʟʙʝʨʽʛʘʪʠʩʷ ʧʦʣʷʨʥʽʩʪʴ ʬʽʟʠʯʥʠʭ ʧʨʦʚʦʜʽʚ. ʇʦʟʠʪʠʚʥʽ ʽ 

ʥʝʛʘʪʠʚʥʽ ʥʘʧʨʫʛʠ ʧʦʚʠʥʥʽ ʧʨʦʭʦʜʠʪʠ ʦʢʨʝʤʦ. ɿ'ʻʜʥʫʶʪʴʩʷ ʪʽʣʴʢʠ ʧʦʟʠʪʠʚʥʽ 

ʧʨʦʚʦʜʠ ʧʝʨʝʜʘʯʽ (ʊ+) ʽʟ ʧʦʟʠʪʠʚʥʠʤʠ ʧʨʦʚʦʜʘʤʠ ʧʨʠʡʦʤʫ (R+) ʽ ʥʝʛʘʪʠʚʥʽ ʧʨʦʚʦʜʠ 

ʧʝʨʝʜʘʯʽ (ʊ-) ʽʟ ʥʝʛʘʪʠʚʥʠʤʠ ʧʨʦʚʦʜʘʤʠ ʧʨʠʡʦʤʫ (R-). 

 

 

 

 
ʇʨʦʚʽʜʥʠʢ ˉ1, R+ 

ʇʨʦʚʽʜʥʠʢ ˉ2, R- 

ʇʨʦʚʽʜʥʠʢ ˉ3, T+ 

ʇʨʦʚʽʜʥʠʢ ˉ4, ʥʝ ʟʘʜʽʷʥʠʡ 

ʇʨʦʚʽʜʥʠʢ ˉ5, ʥʝ ʟʘʜʽʷʥʠʡ 

DCE 

 R+ 

 R- 

 T+ 

 ʥʝ ʟʘʜʽʷʥʠʡ 

 ʥʝ ʟʘʜʽʷʥʠʡ 

 T- 

DTE 
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ɺʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʥʠʡ ʢʘʙʝʣʴ 

ɺʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʥʠʡ ʢʘʙʝʣʴ ʟʜʘʪʥʠʡ ʧʝʨʝʜʘʚʘʪʠ ʙʽʣʴʰ ʚʠʩʦʢʦʯʘʩʪʦʪʥʽ 

ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʽ ʭʚʠʣʽ - ʩʚʽʪʣʦ. ɯʩʥʫʻ ʚʝʣʠʯʝʟʥʘ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʚʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʥʠʭ 

ʢʘʙʝʣʽʚ, ʷʢʽ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʟʘ ʬʦʨʤʦʶ, ʨʦʟʤʽʨʦʤ ʽ ʭʚʠʣʴʦʚʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ. 

ɺʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʥʠʡ ʢʘʙʝʣʴ ʚʦʣʦʜʽʻ ʪʨʴʦʤʘ ʧʝʨʝʚʘʛʘʤʠ: 

 ʎʝʥʪʨʘʣʴʥʫ ʚʽʩʴ ʢʘʙʝʣʷ ʟʘʡʤʘʻ ʚʠʩʦʢʦʦʯʠʱʝʥʠʡ ʦʧʪʠʯʥʠʡ ʤʘʪʝʨʽʘʣ, ʱʦ 

ʟʜʘʪʥʠʡ ʥʘʜʽʡʥʦ ʧʝʨʝʜʘʚʘʪʠ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʩʚʽʪʣʦʚ ̔ʽʤʧʫʣʴʩʠ ʥʘ ʚʝʣʠʢʽ ʚʽʜʩʪʘʥʽ. 

 ɺʽʜʩʫʪʥʽʩʪʴ ʝʣʝʢʪʨʠʯʥʠʭ ʩʠʛʥʘʣʽʚ ʽ ʧʦʜʘʪʣʠʚʠʭ ʤʽʜʥʠʭ ʧʨʦʚʽʜʥʠʢʽʚ 

ʛʘʨʘʥʪʫʻ ʚʽʜʥʦʩʥʫ ʙʝʟʧʝʢʫ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ ʧʦ ʦʧʪʦʚʦʣʦʢʦʥʥʦʤʫ ʢʘʙʝʣʽ. ʅʘ ʚʽʜʤʽʥʫ 

ʚʽʜ ʤʽʜʥʦʛʦ ʧʨʦʚʦʜʫ ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʝ ʧʽʜʢʣʶʯʝʥʥʷ ʜʦ ʚʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʥʦʛʦ ʢʘʙʝʣʷ 

ʧʨʘʢʪʠʯʥʦ ʥʝʤʦʞʣʠʚʦ. ɿʛʘʜʘʻʪʝ, ʧʨʠ ʜʦʩʪʘʪʥʴʦʤʫ ʪʠʩʢʫ ʩʢʣʦ ʨʫʡʥʫʻʪʴʩʷ. ʎʝ 

ʟʫʧʠʥʷʻ ʩʠʛʥʘʣ. 

 ʆʧʪʠʯʥʝ ʩʝʨʝʜʦʚʠʱʝ, ʷʢʝ ʥʘʟʠʚʘʝʪʴʩʷ ʩʢʣʦʚʦʣʦʢʥʦʤ, ʧʦʢʨʠʚʘʝʪʴʩʷ 

ʢʦʥʮʝʥʪʨʠʯʥʠʤ ʟʘʭʠʩʥʠʤ ʽʟ ʰʘʨʘ ʧʣʘʩʪʠʢʘ. 

ʅʘ ʧʨʘʢʪʠʮʽ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʨʽʟʥʦʚʠʜʽʚ ʚʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʥʠʭ 

ʢʘʙʝʣʽʚ. ʋ ʷʢʦʩʪʽ ʦʧʪʠʯʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʤʘʡʞʝ ʟʘʚʞʜʠ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʩʢʣʦ, ʘʣʝ 

ʮʝ ʤʦʞʝ ʙʫʪʠ ʽ ʷʢʽʩʥʠʡ ʦʧʪʠʯʥʠʡ ʧʣʘʩʪʠʢ. ɼʽʘʤʝʪʨ ʟʤʽʥʶʻʪʴʩʷ ʚʽʜ 5 ʤʽʢʨʦʥ (ʤʽʢʨʦʥ - 

ʤʽʣʴʡʦʥʥʘ ʯʘʩʪʢʘ ʤʝʪʨʘ) ʜʦ ʨʦʟʤʽʨʽʚ, ʱʦ ʤʦʞʥʘ ʧʦʙʘʯʠʪʠ ʥʝʦʟʙʨʦʻʥʠʤ ʦʢʦʤ. ɺʩʽ 

ʪʠʧʠ ʚʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʥʠʭ ʢʘʙʝʣʽʚ ʟʚʠʯʘʡʥʦ ʩʢʣʘʜʘʶʪʴʩʷ ʽʟ ʜʚʦʭ ʘʙʦ ʙʽʣʴʰ ʧʘʨ. ʈʽʟʥʽ 

ʚʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʥʽ ʢʘʙʝʣʽ ʪʘʢʦʞ ʤʦʞʫʪʴ ʤʘʪʠ ʨʽʟʥʽ ʯʘʩʪʦʪʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ; ʜʘʣʝʢʦ 

ʥʝ ʫʩʽ ʚʦʥʠ ʧʽʜʭʦʜʷʪʴ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʣʦʢʘʣʴʥʠʭ ʤʝʨʝʞʘʭ. ʊʠʧʦʚʠʡ ʚʦʣʦʢʦʥʥʦ-

ʦʧʪʠʯʥʠʡ ʢʘʙʝʣʴ ʜʣʷ ʣʦʢʘʣʴʥʦʾ ʤʝʨʝʞʽ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʩʢʣʷʥʦʛʦ ʚʦʣʦʢʥʘ ʜʽʘʤʝʪʨʦʤ 

62.5 ʤʽʢʨʦʥ. ɺʽʥ ʧʽʜʪʨʠʤʫʻ ʙʘʛʘʪʦʤʦʜʦʚʠʡ ʟʚ'ʷʟʦʢ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʜʽʦʜʘ, ʷʢʠʡ 

ʚʠʧʨʦʤʽʥʶʻ ʩʚʽʪʣʦ, (Light Emitting Diode - LED). 

ɺʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʥʽ ʢʘʙʝʣʽ ʟʚʠʯʘʡʥʦ ʦʧʠʩʫʶʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʚʦʭ ʯʠʩʝʣ. 

ʅʘʧʨʠʢʣʘʜ, ʜʫʞʝ ʧʦʰʠʨʝʥʠʡ ʢʘʙʝʣʴ 62.5/125. ʇʝʨʰʝ ʯʠʩʣʦ ʚʢʘʟʫʻ ʜʽʘʤʝʪʨ 

ʩʢʣʦʚʦʣʦʢʥʘ ʚ ʤʽʢʨʦʥʘʭ, ʘ ʜʨʫʛʝ ʯʠʩʣʦ, ʪʘʢʦʞ ʫ ʤʽʢʨʦʥʘʭ, ʦʟʥʘʯʘʻ ʜʽʘʤʝʪʨ ʦʧʣʽʪʢʠ, 

ʱʦ ʟʘʭʠʱʘʻ ʩʢʣʦʚʦʣʦʢʥʦ. 

ɺʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʥʽ ʢʘʙʝʣʽ ʧʨʦʢʣʘʜʘʶʪʴʩʷ ʧʘʨʘʤʠ - ʦʜʠʥ ʜʣʷ ʧʝʨʝʜʘʯʽ ʡ ʦʜʠʥ 

ʜʣʷ ʧʨʠʡʦʤʫ. ʆʙʣʘʩʪʴ ʾʭʥʴʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʣʦʢʘʣʴʥʠʭ ʤʝʨʝʞʘʭ ʦʙʤʝʞʝʥʘ 

ʟ'ʻʜʥʘʥʥʷʤʠ ʤʽʞ ʩʝʨʚʝʨʘʤʠ ʘʙʦ ʢʦʥʮʝʥʪʨʘʪʦʨʘʤʠ. 

 

 

 

 

 

 

1 ï ʩʝʨʜʝʯʥʠʢ 

2 - ʚʽʜʙʠʚʥʘ ʦʙʦʣʦʥʢʘ 

3- ʧʦʢʨʠʪʪʷ ʧʝʨʚʠʥʥʦʛʦ ʙʫʬʝʨʘ 

4 - ʧʦʢʨʠʪʪʷ ʚʪʦʨʠʥʥʦʛʦ ʙʫʬʝʨʘ 900Õ 

ʈʠʩʫʥʦʢ 12. ʆʩʥʦʚʥʽ ʰʘʨʠ ʦʧʪʠʢʦʚʦʣʦʢʦʥʥʦʛʦ ʢʘʙʝʣʶ 
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ʍʦʯʘ ʦʧʪʠʯʥʠʡ ʟʚ'ʷʟʦʢ ʽʩʥʫʻ ʚʞʝ ʙʘʛʘʪʦ ʨʦʢʽʚ, ʪʽʣʴʢʠ ʚ ʦʩʪʘʥʥʽ ʜʝʢʽʣʴʢʘ ʨʦʢʽʚ 

ʚʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʥʠʡ ʢʘʙʝʣʴ ʩʪʘʚ ʦʜʝʨʞʫʚʘʪʠ ʰʠʨʦʢʝ ʧʦʰʠʨʝʥʥʷ, ʷʢ ʩʝʨʝʜʦʚʠʱʝ ʜʣʷ 

ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ. ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʫ ʢʘʙʝʣʴʥʽʡ ʽʥʜʫʩʪʨʽʾ ʽʩʥʫʻ ʜʝʢʽʣʴʢʘ 

ʨʽʟʥʦʚʠʜʽʚ ʦʧʪʦʚʦʣʦʢʥʘ. ɼʚʽ ʛʦʣʦʚʥʽ ʢʘʪʝʛʦʨʽʾ ʟ ʨʽʟʥʠʤ ʧʨʠʥʮʠʧʦʤ ʜʽʾ - ʮʝ 

ʙʘʛʘʪʦʤʦʜʦʚʝ ʡ ʦʜʥʦʤʦʜʦʚʝ ʚʦʣʦʢʥʦ. ʉʝʨʝʜ ʙʘʛʘʪʦʤʦʜʦʚʦʛʦ ʚʦʣʦʢʥʘ ʨʦʟʨʽʟʥʷʶʪʴ 

ʢʘʙʝʣʴ ʽʟ ʩʭʽʜʯʘʩʪʠʤ ʽ ʛʨʘʜʽʻʥʪʥʠʤ ʽʥʜʝʢʩʦʤ ʧʝʨʝʣʦʤʣʝʥʥʷ. ʇʦʜʘʣʴʰʠʡ ʧʦʜʽʣ 

ʚʦʣʦʢʥʘ ʩʪʦʩʫʻʪʴʩʷ ʡʦʛʦ ʬʽʟʠʯʥʦʛʦ ʨʦʟʤʽʨʫ, ʦʧʪʠʯʥʠʭ ʷʢʦʩʪʝʡ, ʧʦʢʨʠʪʪʷ ʽ ʩʪʽʡʢʦʩʪʽ. 

ʋʩʽ ʦʧʪʠʯʽ ʚʦʣʦʢʥʘ ʤʽʩʪʷʪʴ ʥʠʞʯʝ ʧʝʨʝʯʠʩʣʝʥʽ ʰʘʨʠ: (ʨʠʩ.12) 

 ʩʝʨʜʝʯʥʠʢ, ʷʢʠʡ ʥʝʩʝ ʚ ʩʦʙʽ ʚʝʣʠʢʫ ʯʘʩʪʠʥʫ ʩʚʽʪʣʘ 

 ʦʙʦʣʦʥʢʘ, ʷʢʘ ʧʝʨʝʣʦʤʣʶʻ ʩʚʽʪʣʦ ʡ ʦʙʤʝʞʫʻ ʡʦʛʦ ʚ ʩʝʨʜʝʯʥʠʢʫ 

  ʧʦʢʨʠʪʪʷ ʧʝʨʚʠʥʥʦʛʦ ʙʫʬʝʨʘ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʧʝʨʰʠʡ ʨʽʚʝʥʴ ʤʝʭʘʥʽʯʥʦʛʦ 
ʟʘʭʠʩʪʫ 

 ʧʦʢʨʠʪʪʷ ʚʪʦʨʠʥʥʦʛʦ ʙʫʬʝʨʘ, ʱʦ ʟʘʭʠʱʘʻ ʚʽʜʥʦʩʥʦ ʪʝʥʜʽʪʥʝ ʧʝʨʚʠʥʥʝ 
ʧʦʢʨʠʪʪʷ ʽ ʩʘʤʝ ʚʦʣʦʢʥʦ. 

ɹʘʛʘʪʦʤʦʜʦʚʝ ʚʦʣʦʢʥʦ 

ɹʘʛʘʪʦʤʦʜʦʚʘ ʧʝʨʝʜʘʯʘ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʽʦʜʘ, ʷʢʠʡ ʚʠʧʨʦʤʽʥʶʻ 

ʩʚʽʪʣʦ. (LED). ɼʽʦʜʠ, ʷʢʽ ʚʠʧʨʦʤʽʥʶʶʪʴ ʩʚʽʪʣʦ - ʮʝ ʜʞʝʨʝʣʘ ʥʝ ʜʫʞʝ 

ʩʢʦʥʮʝʥʪʨʦʚʘʥʦʛʦ ʩʚʽʪʣʘ; ʦʪʞʝ, ʚʦʥʠ ʚʠʤʘʛʘʶʪʴ ʜʦʩʠʪʴ ʰʠʨʦʢʦʛʦ ʰʣʷʭʫ ʧʝʨʝʜʘʯʽ. 

ɺʦʥʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚʽʜʥʦʩʥʦ ʥʠʟʴʢʫ ʯʘʩʪʦʪʫ (ʜʣʷ ʩʚʽʪʣʘ, ʧʨʠʨʦʜʥʦ), ʪʦʤʫ ʾʭʥʷ 

ʧʨʦʧʫʩʢʥʘ ʩʧʨʦʤʦʞʥʽʩʪʴ ʪʘʢʦʞ ʦʙʤʝʞʝʥʘ. ʆʜʥʘʢ ʢʣʶʯʦʚʦʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ 

ʜʽʦʜʽʚ, ʷʢʽ ʚʠʧʨʦʤʽʥʶʶʪʴ ʩʚʽʪʣʦ, ʻ ʩʪʫʧʽʥʴ ʨʦʟʩʽʶʚʘʥʥʷ. ɼʽʦʜʠ ʥʝ ʚ ʟʤʦʟʽ ʱʽʣʴʥʦ 

ʩʢʦʥʮʝʥʪʨʫʚʘʪʠ ʧʫʯʦʢ ʩʚʽʪʣʘ - ʚʽʜʨʘʟʫ ʧʽʩʣʷ ʧʝʨʝʜʘʯʽ ʩʚʽʪʣʦ ʧʦʯʠʥʘʻ ʨʦʟʩʽʶʚʘʪʠʩʷ. 

ʎʝ ʨʦʟʩʽʶʚʘʥʥʷ ʦʙʤʝʞʫʻ ʤʘʢʩʠʤʘʣʴʥʫ ʚʽʜʩʪʘʥʴ, ʥʘ ʷʢʽʡ ʤʦʞʝ ʬʫʥʢʮʽʦʥʫʚʘʪʠ 

ʚʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʥʠʡ ʢʘʙʝʣʴ ʧʽʜ ʢʝʨʫʚʘʥʥʷʤ ʜʽʦʜʽʚ. 

ʋ ʚʠʧʘʜʢʫ ʙʘʛʘʪʦʤʦʜʦʚʦʛʦ ʚʦʣʦʢʥʘ ʜʽʘʤʝʪʨ ʩʝʨʜʝʯʥʠʢʘ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʜʦʚʞʠʥʦʶ ʩʚʽʪʣʦʚʦʾ ʭʚʠʣʽ ʚʽʜʥʦʩʥʦ ʚʝʣʠʢʠʡ. ɼʽʘʤʝʪʨ ʩʝʨʜʝʯʥʠʢʘ ʚʽʜ 50 ʤʽʢʨʦʥ ʜʦ 

1000 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʜʦʚʞʠʥʦʶ ʭʚʠʣʽ ʩʚʽʪʣʘ 1300 ʥʤ. ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʩʚʽʪʣʦ ʤʦʞʝ 

ʧʦʰʠʨʶʚʘʪʠʩʷ ʫ ʚʦʣʦʢʥʽ ʚ ʨʽʟʥʠʭ ʥʘʧʨʷʤʢʘʭ ʘʙʦ ʤʦʜʘʭ - ʟʚʽʜʩʠ ʽ ʥʘʟʚʘ ʙʘʛʘʪʦʤʦʜʦʚʝ 

ʚʦʣʦʢʥʦ. ʅʘʡʧʨʦʩʪʽʰʠʡ ʽ ʜʦʩʠʪʴ ʩʪʘʨʠʡ ʪʠʧ - ʮʝ ʚʦʣʦʢʥʦ ʟ ʢʨʦʢʦʚʠʤ ʽʥʜʝʢʩʦʤ. 

ʂʦʝʬʽʮʽʻʥʪ ʧʝʨʝʣʦʤʣʝʥʥʷ - ʤʦʞʣʠʚʽʩʪʴ ʤʘʪʝʨʽʘʣʫ ʚʽʜʙʠʚʘʪʠ ʩʚʽʪʣʦ - ʫ ʥʴʦʤʫ 

ʧʦʩʪʽʡʥʠʡ ʧʦ ʚʩʴʦʤʫ ʧʝʨʝʪʠʥʽ ʩʝʨʜʝʯʥʠʢʘ. ʎʝ ʧʨʠʚʦʜʠʪʴ ʜʦ ʪʦʛʦ ʱʦ ʧʨʦʤʝʥʽ ʩʚʽʪʣʘ 

ʧʦʰʠʨʶʶʪʴʩʷ ʚ ʥʴʦʤʫ ʪʘʢ, ʷʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʫ 13: 

 

 

 

 

 

 

 

 

 

 

1 - ʚʭʽʜʥʠʡ ʽʤʧʫʣʴʩ 

2 ï ʜʠʩʧʝʨʩʽʷ 

3- ʚʠʭʽʜʥʠʡ ʽʤʧʫʣʴʩ 

4 - ʢʦʝʬʽʮʽʻʥʪ ʧʝʨʝʣʦʤʣʝʥʥʷ 

ʈʠʩʫʥʦʢ 14. ɹʘʛʘʪʦʤʦʜʦʚʝ ʚʦʣʦʢʥʦ ʽʟ ʧʦʩʣʽʜʦʚʥʠʤ ʢʦʝʬʽʮʽʻʥʪʦʤ 
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ʋ ʙʘʛʘʪʦʤʦʜʦʚʦʤʫ ʚʦʣʦʢʥʽ ʧʨʦʤʝʥʽ ʩʚʽʪʣʘ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʨʽʟʥʠʤ ʤʦʜʘʤ, 

ʧʨʦʭʦʜʷʪʴ ʨʽʟʥʽ ʜʠʩʪʘʥʮʽʾ. ʗʢʱʦ ʚ ʪʘʢʝ ʚʦʣʦʢʥʦ ʚʚʝʩʪʠ ʢʦʨʦʪʢʠʡ ʽʤʧʫʣʴʩ ʩʚʽʪʣʘ, ʪʦ 

ʡʦʛʦ ʧʨʦʤʝʥʽ ʧʨʠʙʫʜʫʪʴ ʥʘ ʧʨʦʪʠʣʝʞʥʠʡ ʢʽʥʝʮʴ ʯʝʨʝʟ ʨʽʟʥʽ ʧʨʦʤʽʞʢʠ ʯʘʩʫ, ʽ 

ʚʠʭʽʜʥʠʡ ʽʤʧʫʣʴʩ ʙʫʜʝ ʰʠʨʰʝ, ʯʠʤ ʚʭʽʜʥʠʡ. ʎʝ ʷʚʠʱʝ ʥʘʟʠʚʘʶʪʴ ʤʦʜʦʚʘ ʜʠʩʧʝʨʩʽʷ. 

ɺʦʥʘ ʦʙʤʝʞʫʻ ʯʠʩʣʦ ʽʤʧʫʣʴʩʽʚ ʫ ʩʝʢʫʥʜʫ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʧʝʨʝʜʘʥʽ ʯʝʨʝʟ ʚʦʣʦʢʥʦ ʡ 

ʫʩʽ ʨʦʟʧʽʟʥʘʥʥʽ ʱʝ ʥʘ ʧʨʦʪʠʣʝʞʥʦʤʫ ʢʽʥʮʽ, ʷʢ ʦʢʨʝʤʽ ʽʤʧʫʣʴʩʠ ɿ ʮʽʻʾ ʧʨʠʯʠʥʠ 

ʧʨʦʧʫʩʢʥʘ ʩʧʨʦʤʦʞʥʽʩʪʴ ʚʦʣʦʢʥʘ ʟ ʢʨʦʢʦʚʠʤ ʽʥʜʝʢʩʦʤ ʥʝʚʝʣʠʢʘ ʽ ʩʢʣʘʜʘʻ 20 -30 

ʄɻʮ ʜʣʷ ʢʘʙʝʣʷ ʜʦʚʞʠʥʦʶ 1 ʢʤ. 

ɼʣʷ ʙʘʛʘʪʦʤʦʜʦʚʦʛʦ ʚʦʣʦʢʥʘ ʟ ʧʦʩʣʽʜʦʚʥʠʤ ʽʥʜʝʢʩʦʤ ʢʦʝʬʽʮʽʻʥʪ ʧʝʨʝʣʦʤʣʝʥʥʷ 

ʧʣʘʚʥʦ (ʧʦʩʣʽʜʦʚʥʦ) ʟʤʽʥʶʻʪʴʩʷ ʚʽʜ ʤʘʢʩʠʤʫʤʫ ʚ ʩʘʤʦʤʫ ʮʝʥʪʨʽ ʜʦ ʤʽʥʽʤʫʤʫ ʧʦ 

ʢʨʘʷʭ (ʨʠʩ. 14). ʊʘʢʘ ʢʦʥʩʪʨʫʢʮʽʷ ʚʠʢʦʨʠʩʪʦʚʫʻ ʪʦʡ ʬʘʢʪ, ʱʦ ʩʚʽʪʣʦ ʧʦʰʠʨʶʻʪʴʩʷ 

ʰʚʠʜʰʝ ʚ ʤʘʪʝʨʽʘʣʘʭ ʽʟ ʥʠʟʴʢʠʤ ʢʦʝʬʽʮʽʻʥʪʦʤ ʧʝʨʝʣʦʤʣʝʥʥʷ ʯʠʤ ʫ ʤʘʪʝʨʽʘʣʘʭ ʽʟ 

ʚʠʩʦʢʠʤ. ʊʦʤʫ ʩʚʽʪʣʦʚʠʡ ʽʤʧʫʣʴʩ, ʨʦʟʧʦʚʩʶʜʞʫʶʯʠʩʴ ʫ ʪʘʢʦʤʫ ʚʦʣʦʢʥʽ, ʤʘʻ 

ʥʘʙʘʛʘʪʦ ʤʝʥʰʫ ʤʦʜʦʚʫ ʜʠʩʧʝʨʩʽʶ, ʘ ʢʘʙʝʣʴ ʟʘ ʨʘʭʫʥʦʢ ʮʴʦʛʦ ʥʘʙʘʛʘʪʦ ʚʝʣʠʢʫ 

ʧʨʦʧʫʩʢʥʫ ʩʧʨʦʤʦʞʥʽʩʪʴ ʚʽʜ 100 ʄɻʮ ʜʦ 1300 ʄɻʮ ʜʣʷ ʢʘʙʝʣʷ ʜʦʚʞʠʥʦʶ ʦʜʠʥ 

ʢʽʣʦʤʝʪʨ. ʅʘʡʙʽʣʴʰʝ ʧʦʧʫʣʷʨʥʠʡ ʪʠʧ ʙʘʛʘʪʦʤʦʜʦʚʦʛʦ ʚʦʣʦʢʥʘ, ʷʢʝ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʣʦʢʘʣʴʥʠʭ ʢʦʤʧ'ʶʪʝʨʥʠʭ ʤʝʨʝʞʘʭ ʟʚʠʯʘʡʥʦ ʧʦʟʥʘʯʘʻʪʴʩʷ ʷʢ 

MM 62.5/125. ʄʄ ʦʟʥʘʯʘʻ MultiMode ʘʙʦ ʙʘʛʘʪʦʤʦʜʦʚʝ, ʜʽʘʤʝʪʨ ʩʝʨʜʝʯʥʠʢʘ ʪʘʢʦʛʦ 

ʚʦʣʦʢʥʘ 62.5 ʤʽʢʨʦʥʘ, ʘ ʜʽʘʤʝʪʨ ʦʙʦʣʦʥʢʠ 125 ʤʽʢʨʦʥ. 

ʆʜʥʦʤʦʜʦʚʝ ʚʦʣʦʢʥʦ 

ʋ ʦʜʥʦʤʦʜʦʚʦʤʫ ʚʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʥʦʤʫ ʢʘʙʝʣʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʣʘʟʝʨ 

(Injection LASER Diode - ILD). ʉʣʦʚʦ LASER ʥʘʧʠʩʘʥʦ ʟʘʛʦʣʦʚʥʠʤʠ ʣʽʪʝʨʘʤʠ, ʪʦʤʫ 

ʱʦ ʚʦʥʦ ʻ ʩʢʦʨʦʯʝʥʥʷʤ ʚʽʜ ʘʥʛʣʽʡʩʴʢʦʾ ʥʘʟʚʠ ʢʚʘʥʪʦʚʦʛʦ ʛʝʥʝʨʘʪʦʨʘ ʦʧʪʠʯʥʦʛʦ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ (Light Amplification by Stimulated Emission of Radiation). ʃʘʟʝʨ 

ʚʽʜʦʤʠʡ ʩʚʦʾʤ ʥʘʜʟʚʠʯʘʡʥʦ ʩʢʦʥʮʝʥʪʨʦʚʘʥʠʤ ʧʫʯʢʦʤ ʧʨʦʤʝʥʽʚ. ʅʘʚʽʪʴ ʪʘʢʠʡ ʧʫʯʦʢ 

ʨʦʟʩʽʶʻʪʴʩʷ, ʘʣʝ ʮʠʤ ʤʦʞʥʘ ʟʥʝʚʘʞʠʪʠ ʥʘ ʚʽʜʩʪʘʥʷʭ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫ 

ʣʦʢʘʣʴʥʠʭ ʤʝʨʝʞʘʭ. 

ʋ ʦʜʥʦʤʦʜʦʚʦʚʽʡ ʚʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʥʽʡ ʩʠʩʪʝʤʽ ʣʘʟʝʨ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ 

ʧʝʨʝʜʘʯʽ ʩʠʛʥʘʣʽʚ ʯʝʨʝʟ ʩʢʣʦ. ɼʠʩʧʝʨʩʽʡʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʘʢʦʾ ʩʠʩʪʝʤʠ ʥʘʩʪʽʣʴʢʠ 

ʩʣʘʙʢʽ, ʱʦ ʧʫʯʦʢ ʧʽʩʣʷ ʜʦʩʷʛʥʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʾ ʧʨʠʧʫʩʪʠʤʦʾ ʚʽʜʩʪʘʥʽ ʥʝ 

ʨʦʟʩʽʶʻʪʴʩʷ, ʪʦʨʢʘʶʯʠʩʴ ʚʥʫʪʨʽʰʥʽʭ ʩʪʽʥʦʢ ʚʦʣʦʢʥʘ. ʆʪʞʝ, ʧʦʪʽʢ ʧʝʨʝʜʘʥʠʭ ʜʘʥʠʭ 

ʧʨʦʭʦʜʠʪʴ ʪʽʣʴʢʠ ʧʦ ʮʝʥʪʨʘʣʴʥʽʡ ʦʩʽ ʩʢʣʦʚʦʣʦʢʥʘ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʩʚʦʛʦ ʰʣʷʭʫ ʽ 

ʜʦʩʷʛʘʻ ʤʽʩʮʷ ʧʨʠʟʥʘʯʝʥʥʷ ʚ ʦʜʥʽʡ ʤʦʜʽ, ʽʥʰʠʤʠ ʩʣʦʚʘʤʠ, ʚʝʩʴ ʚʽʜʨʘʟʫ. 

ɼʣʷ ʦʜʥʦʤʦʜʦʚʦʛʦ ʚʦʣʦʢʥʘ ʜʽʘʤʝʪʨ ʩʝʨʜʝʯʥʠʢʘ ʩʢʣʘʜʘʻ 8 ʤʽʢʨʦʥ, ʱʦ ʥʘʙʘʛʘʪʦ 

ʙʣʠʞʯʝ ʜʦ ʟʚʠʯʘʡʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʦʾ ʜʦʚʞʠʥʠ ʭʚʠʣʽ 1300 ʥʤ. ʎʝ ʜʦʟʚʦʣʷʻ 

ʧʝʨʝʜʦʚʘʪʴ ʩʚʽʪʣʦ ʦʜʥʦʶ ʥʫʣʴʦʚʦʶ ʤʦʜʦʶ ʽ ʮʽʣʢʦʤ ʫʩʫʥʫʪʠ ʝʬʝʢʪ ʤʦʜʦʚʦʾ 

ʜʠʩʧʝʨʩʽʾ. ʆʜʥʘʢ ʜʠʩʧʝʨʩʽʷ ʻ ʧʨʠʩʫʪʥʴʦʶ, ʚʦʥʘ ʟʚʝʪʴʩʷ ʯʘʩʪʦʪʥʦʶ ʽ ʟʚ'ʷʟʘʥʘ ʟ ʪʠʤ, 

ʱʦ ʩʚʽʪʣʦ ʟ ʨʽʟʥʦʶ ʜʦʚʞʠʥʦʶ ʭʚʠʣʴ (ʨʽʟʥʦʛʦ ʢʦʣʴʦʨʫ) ʧʦʰʠʨʶʻʪʴʩʷ ʫ ʚʦʣʦʢʥʽ ʟ 

ʨʽʟʥʦʶ ʰʚʠʜʢʽʩʪʶ. ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʦʧʫʩʢʥʘ ʩʧʨʦʤʦʞʥʽʩʪʴ ʪʘʢʦʛʦ ʢʘʙʝʣʷ ʭʦʯʘ ʽ 

ʟʙʽʣʴʰʫʻʪʴʩʷ, ʘʣʝ ʟʘʣʠʰʘʻʪʴʩʷ ʦʙʤʝʞʝʥʦʶ ~ 100ɻɻʮ ʽ ʚ ʜʦʩʠʪʴ ʩʠʣʴʥʦʤʫ ʩʪʫʧʝʥʽ 

1 - ʚʭʽʜʥʠʡ ʽʤʧʫʣʴʩ 
2 ï ʜʠʩʧʝʨʩʽʷ 
3 - ʚʠʭʽʜʥʠʡ ʽʤʧʫʣʴʩ 
4 - ʢʦʝʬʽʮʽʻʥʪ ʧʝʨʝʣʦʤʣʝʥʥʷ 
5 - ʤʦʜʘ ʚʠʩʦʢʦʛʦ ʧʦʨʷʜʢʘ 
6 - ʤʦʜʘ ʥʠʟʴʢʦʛʦ ʧʦʨʷʜʢʘ 

ʈʠʩʫʥʦʢ 13 ɹʘʛʘʪʦʤʦʜʦʚʝ ʚʦʣʦʢʥʦ ʽʟ ʢʨʦʢʦʚʠʤ ʢʦʝʬʽʮʽʻʥʪʦʤ 
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ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʧʝʢʪʨʘʣʴʥʦʾ ʯʠʩʪʦʪʠ ʜʞʝʨʝʣʘ ʩʚʽʪʣʘ. ʍʦʯʘ ʪʘʢʝ ʚʦʣʦʢʥʦ ʽ ʜʦʟʚʦʣʷʻ 

ʧʝʨʝʜʦʚʘʪʠ ʜʘʥʽ ʥʘ ʥʘʙʘʛʘʪʦ ʚʝʣʠʢʽ ʚʽʜʩʪʘʥʽ - ʜʝʩʷʪʢʠ ʢʽʣʦʤʝʪʨʽʚ, ʦʜʥʦʤʦʜʦʚʽ 

ʩʠʩʪʝʤʠ ʜʦʩʠʪʴ ʜʦʨʦʛʽ, ʪʦʤʫ ʱʦ ʚ ʷʢʦʩʪʽ ʜʞʝʨʝʣʘ ʩʚʽʪʣʘ ʚ ʥʠʭ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʧʦʨʽʚʥʷʥʦ ʜʦʨʦʛʽ ʣʘʟʝʨʠ ʟ ʜʫʞʝ ʚʫʟʴʢʠʤ ʩʧʝʢʪʨʘʣʴʥʠʤ ʩʢʣʘʜʦʤ ʚʠʧʨʦʤʽʥʶʚʘʥʦʛʦ 

ʩʚʽʪʣʘ. ʅʘʡʙʽʣʴʰʝ ʧʦʧʫʣʷʨʥʠʡ ʪʠʧ ʦʜʥʦʤʦʜʦʚʦʛʦ ʚʦʣʦʢʥʘ ʟʚʠʯʘʡʥʦ ʧʦʟʥʘʯʘʻʪʴʩʷ ʷʢ 

SM 8/125. S ʦʟʥʘʯʘʻ SingleMode ʘʙʦ ʦʜʥʦʤʦʜʦʚʝ, ʜʽʘʤʝʪʨ ʩʝʨʜʝʯʥʠʢʘ ʪʘʢʦʛʦ ʚʦʣʦʢʥʘ 

8 ʤʽʢʨʦʥ, ʘ ʜʽʘʤʝʪʨ ʦʙʦʣʦʥʢʠ 125 ʤʽʢʨʦʥ. 

 

ʇʠʪʘʥʥʷ ʜʣʷ ʩʘʤʦʢʦʥʪʨʦʣʶ: 

1. ɿ ʯʦʛʦ ʩʢʣʘʜʘʻʪʴʩʷ ʢʦʘʢʩʘ̔ʣʴʥʠʡ ʢʘʙʝʣʴ? 

2. ʑʦ ʪʘʢʝ ʢʨʫʯʝʥʘ ʧʘʨʘ? 

3. ʑʦ ʪʘʢʝ ʝʢʨʘʥʦʚʘʥʘ ʢʨʫʯʝʥʘ ʧʘʨʘ? 

4. ʑʦ ʪʘʢʝ ʥʝʝʢʨʘʥʦʚʘʥʘ ʢʨʫʯʝʥʘ ʧʘʨʘ? 

5. ʑʦ ʥʘʟʠʚʘʻʪʴʩʷ ʢʘʪʝʛʦʨʽʷʤʠ ʧʦ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ? 

6. ʆʢʨʝʤʽ ʬʽʟʠʯʥʽ ʧʨʦʚʽʜʥʠʢʠ ʢʨʫʯʝʥʦʾ ʧʘʨʠ. 

7. ɺʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʥʠʡ ʢʘʙʝʣʴ. 

8. ʗʢʽ ʰʘʨʠ ʤʽʩʪʷʪʴ ʫʩʽ ʦʧʪʠʯʽ ʚʦʣʦʢʥʘ? 

9. ʑʦ ʪʘʢʝ ʙʘʛʘʪʦʤʦʜʦʚʝ ʚʦʣʦʢʥʦ? 

10. ʑʦ ʪʘʢʝ ʦʜʥʦʤʦʜʦʚʝ ʚʦʣʦʢʥʦ? 
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ʊʝʤʘ 8. ʄʝʨʝʞʝʚʽ ʘʜʘʧʪʝʨʠ. ʆʩʥʦʚʥʽ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ ʤʝʨʝʞʥʠʭ 

ʘʜʘʧʪʝʨʽʚ. 

 

ʇʠʪʘʥʥʷ: 

1. ʆʩʥʦʚʥʽ ʬʫʥʮʽʦʥʘʣʴʥʽ ʤʦʞʣʠʚʦʩʣʽ ʤʝʨʝʞʝʚʠʭ ʘʜʘʧʪʝʨʽʚ. 

2. ʄʝʨʝʞʥʽ ʘʜʘʧʪʝʨʠ ʪʘ ʪʠʧʠ ʟ'ʻʜʥʘʥʥʷ. 

 

ʃʽʪʝʨʘʪʫʨʘ:[ 1, ʩʪʦʨ. 49..57] 

ʆʩʥʦʚʥʽ ʬʫʥʮʽʦʥʘʣʴʥʽ ʤʦʞʣʠʚʦʩʣʽ ʤʝʨʝʞʝʚʠʭ ʘʜʘʧʪʝʨʽʚ 

ʄʝʨʝʞʥʠʡ ʘʜʘʧʪʝʨ (Network Interface Card, NIC) - ʮʝ ʧʝʨʠʬʝʨʽʡʥʠʡ ʧʨʠʩʪʨʽʡ 

ʢʦʤʧ'ʶʪʝʨʘ, ʱʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʟʘʻʤʦʜʽʻ ʽʟ ʩʝʨʝʜʦʚʠʱʝʤ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ, ʷʢʠʡ ʧʨʷʤʦ 

ʘʙʦ ʯʝʨʝʟ ʽʥʰʝ ʢʦʤʫʥʽʢʘʮʽʡʥʝ ʫʩʪʘʪʢʫʚʘʥʥʷ ʟʚ'ʷʟʫʻ ʡʦʛʦ ʟ ʽʥʰʠʤʠ ʢʦʤʧ'ʶʪʝʨʘʤʠ. 

ʎʝʡ ʧʨʠʩʪʨʽʡ ʚʠʨʽʰʫʻ ʟʘʜʘʯʫ ʥʘʜʽʡʥʦʛʦ ʦʙʤʽʥʫ ʜʚʽʡʢʦʚʠʤʠ ʜʘʥʠʤʠ, ʧʦʜʘʥʠʤʠ 

ʚʽʜʧʦʚʽʜʥʠʤʠ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʤʠ ʩʠʛʥʘʣʘʤʠ, ʧʦ ʟʦʚʥʽʰʥʽʭ ʣʽʥʽʷʭ ʟʚ'ʷʟʢʫ. ʗʢ ʽ ʙʫʜʴ-

ʷʢʠʡ ʢʦʥʪʨʦʣʝʨ ʢʦʤʧ'ʶʪʝʨʘ, ʤʝʨʝʞʥʠʡ ʘʜʘʧʪʝʨ ʧʨʘʮʶʻ ʧʽʜ ʢʝʨʫʚʘʥʥʷʤ ʜʨʘʡʚʝʨʘ 

ʦʧʝʨʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʽ ʨʦʟʧʦʜʽʣ ʬʫʥʢʮʽʡ ʤʽʞ ʤʝʨʝʞʥʠʤ ʘʜʘʧʪʝʨʦʤ ʽ ʜʨʘʡʚʝʨʦʤ ʤʦʞʝ 

ʟʤʽʥʶʚʘʪʠʩʷ ʚʽʜ ʨʝʘʣʽʟʘʮʽʾ ʜʦ ʨʝʘʣʽʟʘʮʽʾ. 

ʋ ʧʝʨʰʠʭ ʣʦʢʘʣʴʥʠʭ ʤʝʨʝʞʘʭ ʤʝʨʝʞʥʠʡ ʘʜʘʧʪʝʨ ʽʟ ʩʝʛʤʝʥʪʦʤ ʢʦʘʢʩʽʘʣʴʥʦʛʦ 

ʢʘʙʝʣʷ ʷʚʣʷʚ ʩʦʙʦʶ ʚʝʩʴ ʩʧʝʢʪʨ ʢʦʤʫʥʽʢʘʮʽʡʥʦʛʦ ʫʩʪʘʪʢʫʚʘʥʥʷ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʦʛʦ 

ʦʨʛʘʥʽʟʦʚʫʚʘʣʘʩʷ ʚʟʘʻʤʦʜʽʷ ʢʦʤʧ'ʶʪʝʨʽʚ. ʄʝʨʝʞʥʠʡ ʘʜʘʧʪʝʨ ʢʦʤʧ'ʶʪʝʨʘ-

ʚʽʜʧʨʘʚʥʠʢʘ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʦ ʢʘʙʝʣʶ ʚʟʘʻʤʦʜʽʷʚ ʽʟ ʤʝʨʝʞʥʠʤ ʘʜʘʧʪʝʨʦʤ 

ʢʦʤʧ'ʶʪʝʨʘ-ʦʜʝʨʞʫʚʘʯʘ. ʋ ʙʽʣʴʰʦʩʪʽ ʩʫʯʘʩʥʠʭ ʩʪʘʥʜʘʨʪʽʚ ʜʣʷ ʣʦʢʘʣʴʥʠʭ ʤʝʨʝʞ 

ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ, ʱʦ ʤʽʞ ʤʝʨʝʞʥʠʤʠ ʘʜʘʧʪʝʨʘʤʠ ʚʟʘʻʤʦʜʽʶʯʠʭ ʢʦʤʧ'ʶʪʝʨʽʚ 

ʫʩʪʘʥʦʚʣʶʻʪʴʩʷ ʩʧʝʮʽʘʣʴʥʠʡ ʢʦʤʫʥʽʢʘʮʽʡʥʠʡ ʧʨʠʩʪʨʽʡ (ʢʦʥʮʝʥʪʨʘʪʦʨ, ʤʽʩʪ, 

ʢʦʤʫʪʘʪʦʨ ʘʙʦ ʤʘʨʰʨʫʪʠʟʘʪʦʨ), ʷʢʠʡ ʙʝʨʝ ʥʘ ʩʝʙʝ ʜʝʷʢʽ ʬʫʥʢʮʽʾ ʧʦ ʢʝʨʫʚʘʥʥʶ 

ʧʦʪʦʢʦʤ ʜʘʥʠʭ. 

ʄʝʨʝʞʥʠʡ ʘʜʘʧʪʝʨ ʟʚʠʯʘʡʥʦ ʚʠʢʦʥʫʻ ʥʘʩʪʫʧʥʽ ʬʫʥʢʮʽʾ: 

 ʆʬʦʨʤʣʝʥʥʷ ʧʝʨʝʜʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʫ ʚʠʜʽ ʢʘʜʨʘ ʚʠʟʥʘʯʝʥʦʛʦ 
ʬʦʨʤʘʪʫ. ʂʘʜʨ ʚʢʣʶʯʘʻ ʜʝʢʽʣʴʢʘ ʩʣʫʞʙʦʚʠʭ ʧʦʣʽʚ, ʩʝʨʝʜ ʷʢʠʭ ʻ ʘʜʨʝʩʘ 

ʢʦʤʧ'ʶʪʝʨʘ ʧʨʠʟʥʘʯʝʥʥʷ ʽ ʢʦʥʪʨʦʣʴʥʦʾ ʩʫʤʠ ʢʘʜʨʘ, ʧʦ ʢʦʪʨʽʡ ʤʝʨʝʞʥʠʡ 

ʘʜʘʧʪʝʨ ʩʪʘʥʮʽʾ ʧʨʠʟʥʘʯʝʥʥʷ ʨʦʙʠʪʴ ʚʠʚʽʜ ʧʨʦ ʢʦʨʝʢʪʥʽʩʪʴ ʜʦʩʪʘʚʣʝʥʦʾ ʧʦ 

ʤʝʨʝʞʽ ʽʥʬʦʨʤʘʮʽʾ. 

 ʆʜʝʨʞʘʥʥʷ ʜʦʩʪʫʧʫ ʜʦ ʩʝʨʝʜʦʚʠʱʘ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ. ʋ ʣʦʢʘʣʴʥʠʭ 
ʤʝʨʝʞʘʭ ʚ ʦʩʥʦʚʥʦʤʫ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʨʦʟʜʽʣʴʥʽ ʤʽʞ ʛʨʫʧʦʶ ʢʦʤʧ'ʶʪʝʨʽʚ 

ʢʘʥʘʣʠ ʟʚ'ʷʟʢʫ (ʟʘʛʘʣʴʥʘ ʰʠʥʘ, ʢʽʣʴʮʝ), ʜʦʩʪʫʧ ʜʦ ʷʢʠʭ ʜʘʻʪʴʩʷ ʧʦ 

ʩʧʝʮʽʘʣʴʥʦʤʫ ʘʣʛʦʨʠʪʤʫ (ʥʘʡʙʽʣʴʰʝ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʤʝʪʦʜ ʚʠʧʘʜʢʦʚʦʛʦ 

ʜʦʩʪʫʧʫ ʘʙʦ ʤʝʪʦʜ ʽʟ ʧʝʨʝʜʘʯʝʶ ʤʘʨʢʝʨʘ ʜʦʩʪʫʧʫ ʧʦ ʢʽʣʴʮʶ). ʋ ʦʩʪʘʥʥʽʭ 

ʩʪʘʥʜʘʨʪʘʭ ʽ ʪʝʭʥʦʣʦʛʽʷʭ ʣʦʢʘʣʴʥʠʭ ʤʝʨʝʞ ʥʘʤʽʪʠʚʩʷ ʧʝʨʝʭʽʜ ʚʽʜ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʦʟʜʽʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʢʘʥʘʣʽʚ ʟʚ'ʷʟʢʽʚ ʢʦʤʧ'ʶʪʝʨʘ ʟ ʢʦʤʫʥʽʢʘʮʽʡʥʠʤʠ ʧʨʠʩʪʨʦʷʤʠ 

ʤʝʨʝʞʽ, ʷʢ ʮʝ ʟʘʚʞʜʠ ʨʦʙʠʣʦʩʷ ʚ ʪʝʣʝʬʦʥʥʠʭ ʤʝʨʝʞʘʭ, ʜʝ ʪʝʣʝʬʦʥʥʠʡ 

ʘʧʘʨʘʪ ʟʚ'ʷʟʘʥʠʡ ʽʟ ʢʦʤʫʪʘʪʦʨʦʤ ɸʊʉ ʽʥʜʠʚʽʜʫʘʣʴʥʦʶ ʣʽʥʽʻʶ ʟʚ'ʷʟʢʫ. 

ʊʝʭʥʦʣʦʛʽʾ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʣʽʥʽʾ ʟʚ'ʷʟʢʫ, ʻ 100VG-

AnyLAN, ATM ʽ ʤʦʜʠʬʽʢʘʮʽʾ ʪʨʘʜʠʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʷʢʽ ʢʦʤʫʪʫʶʪʴ - 

switching Ethernet, switching Token Ring ʽ switching FDDI. ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ 

ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʣʽʥʽʡ ʟʚ'ʷʟʢʫ ʫ ʬʫʥʢʮʽʾ ʤʝʨʝʞʥʦʛʦ ʘʜʘʧʪʝʨʫ ʯʘʩʪʦ ʚʭʦʜʠʪʴ 

ʫʩʪʘʥʦʚʣʝʥʥʷ ʟ'ʻʜʥʘʥʥʷ ʟ ʢʦʤʫʪʘʪʦʨʦʤ ʤʝʨʝʞʽ. 
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 ʂʦʜʫʚʘʥʥʷ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʙʪ̔ʽʚ ʢʘʜʨʫ ʧʦʩʣʽʜʦʚʥʽʩʪʽ ʝʣʝʢʪʨʠʯʥʠʭ 

ʩʠʛʥʘʣʽʚ ʧʨʠ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ ʽ ʜʝʢʦʜʫʚʘʥʥʷ ʧʨʠ ʾʭʥʴʦʤʫ ʧʨʠʡʦʤʽ. ʂʦʜʫʚʘʥʥʷ 

ʧʦʚʠʥʥʦ ʟʘʙʝʟʧʝʯʠʪʠ ʧʝʨʝʜʘʯʫ ʚʠʭʽʜʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʟ ʣʽʥʽʡ ʟʚ'ʷʟʢʫ ʟ 

ʚʠʟʥʘʯʝʥʦʶ ʩʤʫʛʦʶ ʧʨʦʧʫʩʢʘʥʥʷ ʽ ʚʠʟʥʘʯʝʥʦʛʦ ʨʽʚʥʷ ʧʝʨʝʰʢʦʜ ʪʘʢʠʤ 

ʯʠʥʦʤ, ʱʦʙ ʧʨʠʡʤʘʶʯʘ ʩʪʦʨʦʥʘ ʟʤʦʛʣʘ ʨʦʟʧʽʟʥʘʪʠ ʟ ʚʠʩʦʢʠʤ ʩʪʫʧʝʥʝʤ 

ʽʤʦʚʽʨʥʦʩʪʽ ʧʦʩʣʘʥʫ ʽʥʬʦʨʤʘʮʽʶ. ʊʦʤʫ ʱʦ ʚ ʣʦʢʘʣʴʥʠʭ ʤʝʨʝʞʘʭ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʰʠʨʦʢʦʧʦʣʦʩʥʽ ʢʘʙʝʣʽ, ʪʦ ʤʝʨʝʞʥʽ ʘʜʘʧʪʝʨʠ ʥʝ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʤʦʜʫʣʷʮʽʶ ʩʠʛʥʘʣʫ, ʥʝʦʙʭʽʜʥʫ ʜʣʷ ʧʝʨʝʜʘʯʽ ʜʠʩʢʨʝʪʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʟ ʚʫʟʴʢʦʧʦʣʦʩʥʠʭ ʣʽʥʽʡ ʟʚ'ʷʟʢʫ (ʥʘʧʨʠʢʣʘʜ, ʪʝʣʝʬʦʥʥʠʤ ʢʘʥʘʣʘʤ 

ʪʦʥʘʣʴʥʦʾ ʯʘʩʪʦʪʠ), ʘ ʧʝʨʝʜʘʶʪʴ ʜʘʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʤʧʫʣʴʩʥʠʭ ʩʠʛʥʘʣʽʚ. 

ʋʷʚʣʝʥʥʷ ʞ ʜʚʽʡʢʦʚʠʭ 1 ʽ 0 ʤʦʞʝ ʙʫʪʠ ʨʽʟʥʠʤ. 

 ʇʝʨʝʪʚʦʨʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʟ ʨʽʚʥʦʙʽʞʥʦʾ ʬʦʨʤʠ ʚ ʧʦʩʣʽʜʦʚʥʫ ʡ 
ʦʙʝʨʥʝʥʦ. ʎʷ ʦʧʝʨʘʮʽʷ ʟʚ'ʷʟʘʥʘ ʟ ʪʠʤ, ʱʦ ʜʣʷ ʩʧʨʦʱʝʥʥʷ ʧʨʦʙʣʝʤʠ 

ʩʠʥʭʨʦʥʽʟʘʮʽʾ ʩʠʛʥʘʣʽʚ ʽ ʟʜʝʰʝʚʣʝʥʥʷ ʣʽʥʽʡ ʟʚ'ʷʟʢʫ ʚ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ 

ʤʝʨʝʞʘʭ ʽʥʬʦʨʤʘʮʽʷ ʧʝʨʝʜʘʻʪʴʩʷ ʚ ʧʦʩʣʽʜʦʚʥʽʡ ʬʦʨʤʽ, ʙʽʪ ʟʘ ʙʽʪʦʤ, ʘ ʥʝ 

ʧʦʙʘʡʪʦʚʦ, ʷʢ ʫʩʝʨʝʜʠʥʽ ʢʦʤʧ'ʶʪʝʨʘ. 

 ʉʠʥʭʨʦʥʽʟʘʮʽʷ ʙʽʪʽʚ, ʙʘʡʪʽʚ ʽ ʢʘʜʨʽʚ. ɼʣʷ ʩʪʽʡʢʦʛʦ ʧʨʠʡʦʤʫ 

ʧʝʨʝʜʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʥʝʦʙʭʽʜʥʦ ʧʽʜʪʨʠʤʢʘ ʧʦʩʪʽʡʥʦʛʦ ʩʠʥʭʨʦʥʽʟʫʶʯʦʛʦ 

ʧʨʠʡʤʘʯʘ ʽ ʧʝʨʝʜʘʚʘʯʘ ʽʥʬʦʨʤʘʮʽʾ. ʄʝʨʝʞʥʠʡ ʘʜʘʧʪʝʨ ʚʠʢʦʨʠʩʪʦʚʫʻ ʜʣʷ 

ʨʽʰʝʥʥʷ ʮʽʻʾ ʟʘʜʘʯʽ ʩʧʝʮʽʘʣʴʥʽ ʤʝʪʦʜʠ ʢʦʜʫʚʘʥʥʷ, ʱʦ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʜʦʜʘʪʢʦʚʦʾ ʰʠʥʠ ʟ ʪʘʢʪʦʚʠʤʠ ʩʠʥʭʨʦʩʠʛʥʘʣʘʤʠ. ʎʽ ʤʝʪʦʜʠ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʧʝʨʽʦʜʠʯʥʫ ʟʤʽʥʫ ʩʪʘʥʘ ʧʝʨʝʜʘʥʦʛʦ ʩʠʛʥʘʣʫ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʪʘʢʪʦʚʠʤ 

ʛʝʥʝʨʘʪʦʨʦʤ ʧʨʠʡʤʘʯʘ ʜʣʷ ʧʽʜʩʪʨʦʶʚʘʥʥʷ ʩʠʥʭʨʦʥʽʟʤʫ. ʂʨʽʤ ʩʠʥʭʨʦʥʽʟʘʮʽʾ 

ʥʘ ʨʽʚʥʽ ʙʽʪʽʚ, ʤʝʨʝʞʥʠʡ ʘʜʘʧʪʝʨ ʚʠʨʽʰʫʻ ʟʘʜʘʯʫ ʩʠʥʭʨʦʥʽʟʘʮʽʾ ʽ ʥʘ ʨʽʚʥʽ 

ʙʘʡʪʽʚ, ʽ ʥʘ ʨʽʚʥʽ ʢʘʜʨʽʚ. 

ʄʝʨʝʞʝʚʽ ʘʜʘʧʪʝʨʠ ʨʦʟʨʽʟʥʷʶʪʴʩʷ ʧʦ ʪʠʧʫ ʽ ʨʦʟʨʷʜʥʦʩʪʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʦʾ ʚ 

ʢʦʤʧ'ʶʪʝʨʽ ʚʥʫʪʨʽʰʥʴʦʾ ʰʠʥʠ ʜʘʥʠʭ - ISA, EISA, PCI, MCA. 

ʄʝʨʝʞʝʚʽ ʘʜʘʧʪʝʨʠ ʨʦʟʨʽʟʥʷʶʪʴʩʷ ʪʘʢʦʞ ʧʦ ʪʠʧʫ ʧʨʠʡʥʷʪʦʾ ʚ ʤʝʨʝʞʽ ʤʝʨʝʞʥʦʾ 

ʪʝʭʥʦʣʦʛʽʾ - Ethernet, Token Ring, FDDI ʽ ʪ.ʧ. ʗʢ ʧʨʘʚʠʣʦ, ʢʦʥʢʨʝʪʥʘ ʤʦʜʝʣʴ 

ʤʝʨʝʞʥʦʛʦ ʘʜʘʧʪʝʨʘ ʧʨʘʮʶʻ ʧʦ ʚʠʟʥʘʯʝʥʽʡ ʤʝʨʝʞʥʽʡ ʪʝʭʥʦʣʦʛʽʾ. ʅʘʧʨʠʢʣʘʜ, ʚ 

ʤʝʨʝʞʽ Ethernet ʘʜʘʧʪʝʨ ʧʝʨʝʜ ʧʝʨʝʜʘʯʝʁ  ñʧʨʦʩʣʫʭʦʚʫʻò, ʚʽʜʬʽʣʴʪʨʦʚʫʻ ʪʽ 

ʧʦʚʽʜʦʤʣʝʥʥʷ, ʷʢʽ ʡʦʤʫ ʥʝ ʘʜʨʝʩʦʚʘʥʽ. ɸʜʘʧʪʝʨʠ Token Ring ʧʝʨʝʜ ʧʝʨʝʩʠʣʢʦʶ 

ʜʘʥʠʭ ʯʝʢʘʶʪʴ ʦʪʨʠʤʘʥʥʷ ʤʘʨʢʝʨʘ ʽ ʧʝʨʝʜʘʶʪʴ ʡʦʛʦ ʧʽʩʣʷ ʧʝʨʝʜʘʯʽ ʧʦʚʽʜʦʤʣʝʥʥʷ. 

ɺʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʥʽ ʘʜʘʧʪʝʨʠ Ethernet ʧʝʨʝʪʚʦʨʶʶʪʴ 8-, 16- ʘʙʦ 32-ʙʽʪʥʽ ʩʣʦʚʘ ʚ 

ʧʦʩʣʽʜʦʚʥʽ ʽʤʧʫʣʴʩʠ ʩʚʽʪʣʘ. ʄʽʢʨʦʭʚʠʣʴʦʚʠʡ ʤʝʨʝʞʝʚʠʡ ʽʥʪʝʨʬʝʡʩ ʢʦʥʚʝʨʪʫʻ ʜʘʥʽ 

ʢʦʤʧôʁ ʪʝʨʘ ʚ ʧʦʩʣʽʜʦʚʥʽ ʨʘʜʽʦʭʚʠʣʽ. ʋ ʟʚ'ʷʟʢʫ ʟ ʪʠʤ, ʱʦ ʜʣʷ ʢʦʞʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʟʘʨʘʟ 

ʻ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʽʟʥʠʭ ʩʝʨʝʜʦʚʠʱ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ (ʪʦʡ ʞʝ Ethernet 

ʧʽʜʪʨʠʤʫʻ ʢʦʘʢʩʽʘʣʴʥʠʡ ʢʘʙʝʣʴ, ʥʝʝʢʨʘʥʦʚʘʥʫ ʢʨʫʯʝʥʫ ʧʘʨʫ ʡ ʦʧʪʦʚʦʣʦʢʦʥʥʠʡ 

ʢʘʙʝʣʴ), ʤʝʨʝʞʥʠʡ ʘʜʘʧʪʝʨ ʤʦʞʝ ʧʽʜʪʨʠʤʫʚʘʪʠ ʷʢ ʦʜʥʫ, ʪʘʢ ʽ ʦʜʥʦʯʘʩʥʦ ʜʝʢʽʣʴʢʘ 

ʩʝʨʝʜʦʚʠʱ. 

ʄʝʨʝʞʝʚʠʡ ʘʜʘʧʪʝʨ ʧʦʚʠʥʝʥ ʧʝʨʝʪʚʦʨʶʚʘʪʠ ʧʦʩʣʽʜʦʚʥʽ ʙʽʪʠ ʜʘʥʠʭ ʫ 

ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʚʠʢʦʨʠʩʪʦʚʫʻʤʦʾ ʚ ʤʝʨʝʞʽ ʩʝʨʝʜʦʚʠʱʝʤ ʧʝʨʝʜʘʯʽ ʽʥʬʦʨʤʘʮʽʾ. 

ʅʘʧʨʠʢʣʘʜ, ʷʢʱʦ ʜʘʥʽ ʧʝʨʝʜʘʶʪʴʩʷ ʧʦ ʚʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʥʦʤʫ ʢʘʙʝʣʶ, ʚʦʥʠ 

ʧʨʝʜʩʪʘʚʣʷʶʪʴʩʷ ʩʚʽʪʦʚʠʤʠ ʩʠʛʥʘʣʘʤʠ ʽʥʬʨʘʢʨʘʩʥʦʛʦ ʩʚʽʪʣʦʚʠʧʨʦʤʽʥʶʚʘʥʦʛʦ ʜʽʦʜʘ 

(LED, light emitting diode). ɯʤʧʫʣʴʩʠ ʩʚʽʪʣʘ ʧʦ ʦʧʪʠʯʥʦʤʫ ʚʦʣʦʢʥʫ ʧʦʩʪʫʧʘʶʪʴ ʚ 

ʧʨʠʡʤʘʶʯʠʡ ʧʨʠʣʘʜ ï ʣʘʚʠʥʥʠʡ ʬʦʪʦʜʽʦʜ (APD, avalanche photo diode) ʘʙʦ 

ʬʦʪʦʪʨʘʥʟʠʩʪʦʨ. ʗʢʱʦ ʜʣʷ ʧʝʨʝʥʝʩʝʥʥʷ ʜʘʥʠʭ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʢʘʙʝʣʴ ñʢʨʫʯʝʥʘ 
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ʧʘʨʘò, ʘʜʘʧʪʝʨ ʧʦʚʠʥʝʥ ʧʝʨʝʪʚʦʨʠʪʠ ʙʽʪʠ ʜʘʥʠʭ 5-ʚʦʣʴʪʦʚʠʭ ʣʦʛʽʯʥʠʭ ʩʭʝʤ 

ʢʦʤʧ'ʶʪʝʨʘ ʚ ʩʠʛʥʘʣʠ ʣʦʛʽʯʥʠʭ ʩʭʝʤ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʮʠʬʨʦʚʦʤʫ ʟʚ'ʷʟʢʫ ʧʦ 

ʢʘʙʝʣʶ ñʢʨʫʯʝʥʘ ʧʘʨʘò. ʉʭʝʤʘ, ʷʢʘ ʚʠʢʦʥʫʻ ʧʝʨʝʪʚʦʨʝʥʥʷ ʥʘʟʠʚʘʻʪʴʩʷ ʪʨʘʥʩʠʚʝʨʦʤ. 

ɺ ʤʝʨʝʞʽ Ethernet ʥʝ ʚʘʞʣʠʚʦ, ʷʢʠʡ ʪʠʧ ʩʝʨʝʜʦʚʠʱʘ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ. ʇʨʠ ʟʤʽʥʽ ʩʝʨʝʜʦʚʠʱʘ ʤʽʥʷʻʪʴʩʷ ʣʠʰʝ ʪʨʘʥʩʠʚʝʨ. 

ʊʨʘʥʩʠʚʝʨ (ʧʨʠʡʦʤʦʧʝʨʝʜʘʪʯʠʢ, transmitter+receiver) - ʮʝ ʯʘʩʪʠʥʘ ʤʝʨʝʞʥʦʛʦ 

ʘʜʘʧʪʝʨʘ, ʡʦʛʦ ʢʽʥʮʝʚʠʡ ʧʨʠʩʪʨʽʡ, ʱʦ ʚʠʭʦʜʠʪʴ ʥʘ ʢʘʙʝʣʴ. ʋ ʧʝʨʰʦʤʫ ʩʪʘʥʜʘʨʪʽ 

Ethernet, ʱʦ ʧʨʘʮʶʻ ʥʘ ʪʦʚʩʪʦʤʫ ʢʦʘʢʩʽʘʣʽ, ʪʨʘʥʩʠʚʝʨ ʨʦʟʪʘʰʦʚʫʚʘʚʩʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ 

ʥʘ ʢʘʙʝʣʽ ʽ ʟʚ'ʷʟʫʚʘʚʩʷ ʟ ʽʥʰʦʶ ʯʘʩʪʠʥʦʶ ʘʜʘʧʪʝʨʘ, ʱʦ ʨʦʟʪʘʰʦʚʫʚʘʣʘʩʷ ʫʩʝʨʝʜʠʥʽ 

ʢʦʤʧ'ʶʪʝʨʘ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʥʪʝʨʬʝʡʩʫ AUI (attachment unit interface). ʋ ʽʥʰʠʭ 

ʚʘʨʽʘʥʪʘʭ Ethernet'ʘ ʚʠʷʚʠʣʦʩʷ ʟʨʫʯʥʠʤ ʚʠʧʫʩʢʘʪʠ ʤʝʨʝʞʥʽ ʘʜʘʧʪʝʨʠ (ʪʘ ʡ ʽʥʰʽ 

ʢʦʤʫʥʽʢʘʮʽʡʥʽ ʧʨʠʩʪʨʦʾ) ʽʟ ʧʦʨʪʦʤ AUI, ʜʦ ʷʢʦʛʦ ʤʦʞʥʘ ʧʨʠʻʜʥʘʪʠ ʪʨʘʥʩʠʚʝʨ ʜʣʷ 

ʥʝʦʙʭʽʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

ɿʘʤʽʩʪʴ ʜʦʙʦʨʫ ʧʽʜʭʦʞʦʛʦ ʪʨʘʥʩʠʚʝʨʘ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʢʦʥʚʝʨʪʦʨ, ʱʦ 

ʤʦʞʝ ʧʦʛʦʜʠʪʠ ʚʠʭʽʜ ʧʨʠʡʦʤʦʧʝʨʝʜʘʪʯʠʢʘ, ʧʨʠʟʥʘʯʝʥʦʛʦ ʜʣʷ ʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʟ 

ʽʥʰʠʡ ʩʝʨʝʜʦʚʠʱʝʤ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ (ʥʘʧʨʠʢʣʘʜ, ʚʠʭʽʜ ʥʘ ʢʨʫʯʝʥʫ ʧʘʨʫ 

ʧʝʨʝʪʚʦʨʠʪʴʩʷ ʫ ʚʠʭʽʜ ʥʘ ʢʦʘʢʩʽʘʣʴʥʠʡ ʢʘʙʝʣʴ). 

ʄʝʨʝʞʥʽ ʘʜʘʧʪʝʨʠ ʪʘ ʪʠʧʠ ʟô̒ ʜʥʘʥʥʷ 

ʅʘʩʪʨʦʡʢʘ ʢʦʥʬʽʛʫʨʘʮʽʾ ʤʝʨʝʞʝʚʠʭ ʘʜʘʧʪʝʨʽʚ. 

ʄʝʨʝʞʝʚʽ ʘʜʘʧʪʝʨʠ ʥʝ ʙʫʣʠ ʚʽʜʦʤʽ ʧʽʜ ʯʘʩ ʚʠʛʦʪʦʚʣʝʥʥʷ ʢʦʤʧ'ʶʪʝʨʽʚ, ʯʝʨʝʟ ʮʝ 

ʾʤ ʥʝ ʙʫʣʦ ʩʧʝʮʽʘʣʴʥʝ ʤʽʩʮʝ. ɹʽʣʴʰʽʩʪʴ ʧʣʘʪ ʘʜʘʧʪʝʨʽʚ ʚʠʢʦʨʠʩʪʦʚʫʻ ʩʚʦʾ ʦʩʦʙʠʩʪʽ 

ʧʝʨʝʚʠʚʘʥʥʷ, ʘʜʨʝʩ ʧʦʨʪʘ ʽ ʜʽʘʧʘʟʦʥ ʘʜʨʝʩʽʚ ʚʝʨʭʥʴʦʾ ʧʘʤ'ʷʪʽ. ʉʠʩʪʝʤʥʽ ʧʣʘʪʠ ʈʉɯ 

ʘʚʪʦʤʘʪʠʯʥʦ ʥʘʟʥʘʯʘʶʪʴ IRQ ʽ ʟʥʘʯʝʥʥʷ ʧʦʨʪʽʚ ʜʣʷ ʧʣʘʪʠ ʈʉɯ. 

ʅʘʞʘʣʴ, ʤʝʨʝʞʝʚʽ ʘʜʘʧʪʝʨʠ ʚ ʢʦʤʧôʶʪʝʨʘʭ ʟ ʰʠʥʘʤʠ ISA ʟʜʘʪʥʽ ʚʠʟʠʚʘʪʠ 

ʢʦʥʬʣʽʢʪ ʟ ʽʥʰʠʤʠ ʧʨʠʣʘʜʘʤʠ, ʦʩʢʽʣʴʢʠ ʜʚʘ ʧʨʠʣʘʜʠ ʥʝ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʦʜʥʝ ʧʝʨʝʨʠʚʘʥʥʷ ʘʙʦ ʧʦʨʪ. ʅʽ ʦʜʥʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʷʢʝ ʧʦʩʪʘʚʣʷʻʪʴʩʷ ʟ 

ʢʦʤʧ'ʶʪʝʨʦʤ, ʥʝ ʤʦʞʝ ʧʦʚʽʜʦʤʣʷʪʴ ʟʘ ʢʦʞʥʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʝ ʧʝʨʝʨʠʚʘʥʥʷ ʽ ʧʦʨʪ. 

ʊʘʙʣʠʮʷ 1. ʉʪʘʥʜʘʨʪʥʽ ʟʥʘʯʝʥʥʷ ʧʝʨʝʨʠʚʘʥʥʷ 
IRQ ʊʠʧʦʚʝ ʚʠʢʦʨʠʩʪʘʥʥʷ 

0 ʊʘʡʤʝʨ 

1 ʂʣʘʚʽʘʪʫʨʘ 

2 ɼʦʧʦʤʽʞʥʽ ʢʦʥʪʨʦʣʝʨʠ IRQ 

3 ʇʦʨʪʠ COM2 i COM4 

4 ʇʦʨʪʠ COM1 i COM3 

5 LPT2 ʘʙʦ ʧʨʠʣʘʜ MIDI  

6 ɼʠʩʢʦʚʦʜ ʛʥʫʯʢʠʭ ʜʠʩʢʽʚ 

7 LPT1 

8 ʊʘʡʤʝʨ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ 

9 ɺʽʣʴʥʝ, ʘʙʦ ʧʨʠʩʚʦʻʥʦ ʟʚʫʢʦʚʽʡ ʢʘʨʪʽ 

10 ɺʽʣʴʥʦ, ʘʙʦ ʧʨʠʩʚʦʻʥʦ ʛʣʘʚʥʦʤʫ ʘʜʘʧʪʝʨʫ SCSI 

11 ɺʽʣʴʥʦ, ʘʙʦ ʧʨʠʩʚʦʻʥʦ ʜʦʧʦʤʽʞʥʦʤʫ ʘʜʘʧʪʝʨʫ SCASI 

12 ʄʠʰ PS/2 

13 ʇʨʦʮʝʩʦʨ ʟ ʧʣʘʚʘʶʯʦʶ ʪʦʯʢʦʶ  

14 ʆʩʥʦʚʥʠʡ ʢʦʥʪʨʦʣʝʨ ʞʦʨʩʪʢʦʛʦ ʜʠʩʢʘ  

15 ɺʽʣʴʥʦ, ʘʙʦ ʧʨʠʩʚʦʻʥʦ ʜʦʧʦʤʽʞʥʦʤʫ ʢʦʥʪʨʦʣʝʨʫ ʞʦʨʩʪʢʦʛʦ ʜʠʩʢʘ 

ʇʦʩʢʽʣʴʢʠ ʣʠʰʝ ʥʝʙʘʛʘʪʦ ʢʦʤʧ'ʶʪʝʨʽʚ ʚ ʤʝʨʝʞʽ ʤʘʶʪʴ ʟʚʫʢʦʚʫ ʧʣʘʪʫ ʘʙʦ 

ʜʨʫʛʠʡ ʧʨʠʥʪʝʨ, ʜʣʷ ʘʜʘʧʪʝʨʽʚ ʃʄ ʯʘʱʝ ʚʩʴʦʛʦ ʚʠʜʽʣʷʶʪʴʩʷ IRQ 5. ɼʨʫʛʽ 

ʨʦʟʧʦʚʩʶʜʞʝʥʽ IRQ ʘʜʘʧʪʝʨʘ ʻ IRQ 3 ʘʙʦ IRQ 9, IRQ 15. 

ʇʦʨʪ ʜʣʷ ʘʜʘʧʪʝʨʘ ʷʢ ʧʨʘʚʠʣʦ ʚʠʜʽʣʷʶʪʴ ʩʣʽʜʫʶʯʠʡ: 280h; 300h; 320h4 360h. 

ʂʨʘʱʝ ʧʨʠʚʣʘʩʥʶʚʘʪʠ ʩʪʘʨʰʽ ʘʜʨʝʩʠ ʧʘʤ'ʷʪʽ, ʪʘʢ ʷʢ ʾʭ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʥʝʙʘʛʘʪʦ 

ʧʨʠʣʘʜʽʚ. 
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ɼʝʷʢʽ ʢʦʤʧ'ʶʪʝʨʠ. ʥʘʧʨʠʢʣʘʜ Apple Macintoch, ʤʘʶʪʴ ʚʙʫʜʦʚʘʥʠʡ ʤʝʨʝʞʝʚʠʡ 

ʘʜʘʧʪʝʨ. ɹʘʛʘʪʦ ɯɺʄ-ʩʫʤʽʩʪʥʠʭ ʢʦʤʧ'ʶʪʝʨʽʚ ʪʘʢʦʞ ʦʩʥʘʞʝʥʥʽ ʚʙʫʜʦʚʘʥʠʤʠ 

ʤʝʨʝʞʝʚʠʤʠ ʘʜʘʧʪʝʨʘʤʠ. 

ʇʨʠ ʫʩʪʘʥʦʚʮʽ Ethernet NIC ʧʦʪʨʽʙʥʦ ʚʨʘʭʦʚʫʚʘʪʠ: 

 ʜʝʷʢʽ ʇʂ ʧʦʩʪʘʚʣʷʶʪʴʩʷ ʟ ʟʘʟʜʘʣʝʛʽʜʴ ʫʩʪʘʥʦʚʣʝʥʠʤ ʤʝʨʝʞʥʠʤ ʘʜʘʧʪʝʨʦʤ. 
ʇʨʠ ʚʠʙʦʨʽ ʤʝʨʝʞʥʦʛʦ ʘʜʘʧʪʝʨʫ ʜʣʷ ʇʂ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ: ʰʚʠʜʢʽʩʪʴ 

ʢʦʥʮʝʥʪʨʘʪʦʨʘ, ʢʦʤʫʪʘʪʦʨʘ ʘʙʦ ʧʨʽʥʪ-ʩʝʨʚʝʨʘ, ʜʦ ʷʢʦʛʦ ʇʂ ʧʽʜʢʣʶʯʘʻʪʴʩʷ: 

10 ʄʙʪ̔/ʩ (Ethernet) ʽ 100 ʄʙʽʪ/ʩ (Fast Ethernet). 

 ʪʠʧ ʟ'ʻʜʥʘʥʥʷ: RJ-45 - ʜʣʷ ʢʨʫʯʝʥʦʾ ʧʘʨʠ, BNC - ʜʣʷ ʢʦʘʢʩʽʘʣʴʥʦʛʦ ʢʘʙʝʣʷ. 

 ʪʠʧ ʩʣʦʪʘ ʇʂ, ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʤʝʨʝʞʥʦʛʦ ʘʜʘʧʪʝʨʫ: ISA ʘʙʦ PCI. 

ʊʠʧ ʟ'ʻʜʥʘʥʥʷ 

ʗʢʱʦ ɺʠ ʩʪʚʦʨʶʻʪʝ ʤʝʨʝʞʫ ʥʘ ʢʨʫʯʝʥʽʡ ʧʘʨʽ, ʪʦ ɺʘʤ ʟʥʘʜʦʙʠʪʴʩʷ ʘʜʘʧʪʝʨ ʽʟ 

ʟóʻʜʥʘʥʥʷʤ RJ-45. 

 

 

ʈʠʩʫʥʦʢ 15. ʄʝʨʝʞʝʚʠʡ ʘʜʘʧʪʝʨ ʪʠʧʫ PCI ʽʟ ʟóʻʜʥʘʥʥʷʤ RJ-45 

ʉʣʦʪʠ ISA ʽ PCI 

ɯʩʥʫʻ ʜʚʘ ʪʠʧʠ ʩʣʦʪʽʚ ʇʂ, ʧʨʠʟʥʘʯʝʥʠʭ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʤʝʨʝʞʥʠʭ ʘʜʘʧʪʝʨʽʚ: 

 ISA ʜʦʚʞʠʥʦʶ 14 ʩʤ. 

 PCI ʜʦʚʞʠʥʦʶ 9 ʩʤ. PCI ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫ ʚʩʽʭ ʇʂ ʽʟ ʧʨʦʮʝʩʦʨʘʤʠ 

Pentium. PCI ʤʘʶʪʴ ʙʽʣʴʰ ʚʠʩʦʢʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ, ʯʠʤ ISA. 

ʉʧʝʮʽʘʣʴʥʽ ʤʝʨʝʞʥʽ ʘʜʘʧʪʝʨʠ 

ʋ ʜʝʷʢʠʭ ʩʠʪʫʘʮʽʷʭ ɺʘʤ ʤʦʞʝ ʟʥʘʜʦʙʠʪʠʩʷ ʩʧʝʮʽʘʣʴʥʠʡ ʤʝʨʝʞʥʠʡ ʘʜʘʧʪʝʨ. 

ʅʘʧʨʠʢʣʘʜ, ʷʢʱʦ ɺʠ ʧʽʜʢʣʶʯʘʻʪʝ ʜʦ ʤʝʨʝʞʽ ʥʦʫʪʙʫʢ, ʪʦ ɺʘʤ ʥʝʦʙʭʽʜʥʘ PCMCIA-

ʢʘʨʪʘ. 

 

 

ʈʠʩʫʥʦʢ 16. PCMCIA-ʢʘʨʪʘ 

ʇʨʠ ʚʠʙʦʨʽ PCMCIA-ʢʘʨʪʠ ʚʘʨʪʦ ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ ʥʘ: 

 ʐʚʠʜʢʽʩʪʴ ɺʘʰʦʛʦ ʢʦʥʮʝʥʪʨʘʪʦʨʘ, ʢʦʤʫʪʘʪʦʨʘ ʘʙʦ ʧʨʽʥʪ-ʩʝʨʚʝʨʘ - Ethernet 

(10 ʄʙʽʪ/ʩ) ʘʙʦ Fast Ethernet (100 ʄʙʽʪ/ʩ). 

ʊʠʧ ʟ'ʻʜʥʘʥʥʷ - RJ-45 ʜʣʷ ʢʨʫʯʝʥʦʾ ʧʘʨʠ ʘʙʦ BNC ʜʣʷ ʢʦʘʢʩʽʘʣʴʥʦʛʦ ʢʘʙʝʣʷ. 

 

ʇʠʪʘʥʥʷ ʜʣʷ ʩʘʤʦʢʦʥʪʨʦʣʶ: 

1. ʗʢʽ ʦʩʥʦʚʥʽ ʬʫʥʮʽʦʥʘʣʴʥʽ ʤʦʞʣʠʚʦʩʣʽ ʤʝʨʝʞʝʚʠʭ ʘʜʘʧʪʝʨʽʚ? 

2. ʗʢʽ ʬʫʥʢʮʽʾ ʚʠʢʦʥʫʻ ʤʝʨʝʞʥʠʡ ʘʜʘʧʪʝʨ? 

3. ʗʢ ʨʦʟʨʽʟʥʷʶʪʴʩʷ ʤʝʨʝʞʝʚʽ ʘʜʘʧʪʝʨʠ? 
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4. ʑʦ ʪʘʢʝ ʪʨʘʥʩʠʚʝʨ? 

5. ʗʢ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʘʩʪʨʦʡʢʘ ʢʦʥʬʽʛʫʨʘʮʽʾ ʤʝʨʝʞʝʚʠʭ ʘʜʘʧʪʝʨʽʚ? 

6. ʗʢʽ ʽʩʥʫʶʪʴ ʪʠʧʠ ʟ'ʻʜʥʘʥʥʷ? 

7. ʉʣʦʪʠ ISA ʽ PCI. 

8. ʅʘ ʱʦ ʚʘʨʪʦ ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ ʧʨʠ ʚʠʙʦʨʽ PCMCIA-ʢʘʨʪʠ? 
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ʊʝʤʘ 9. ʇʦʚʪʦʨʶʚʘʯʽ ʪʘ ʢʦʥʮʝʥʪʨʘʪʦʨʠ. 

 

ʇʠʪʘʥʥʷ: 

 

1. ʇʦʚʪʦʨʶʚʘʯʽ ʽ ʢʦʥʮʝʥʪʨʘʪʦʨʠ. 

2. ʊʠʧʠ ʢʦʥʮʝʥʪʨʘʪʦʨʽʚ. 

 

ʃʽʪʝʨʘʪʫʨʘ:[ 1,ʩʪʦʨ. 59..64] 

ʇʦʚʪʦʨʶʚʘʯʽ ʽ ʢʦʥʮʝʥʪʨʘʪʦʨʠ 

ɼʣʷ ʧʦʙʫʜʦʚʠ ʥʘʡʧʨʦʩʪʽʰʦʾ ʦʜʥʦʩʝʛʤʝʥʪʥʦʾ ʤʝʨʝʞʽ ʜʦʩʠʪʴ ʤʘʪʠ ʤʝʨʝʞʥʽ 

ʘʜʘʧʪʝʨʠ ʽ ʢʘʙʝʣʴ ʧʽʜʭʦʞʦʛʦ ʪʠʧʫ. ɸʣʝ ʥʘʚʽʪʴ ʫ ʮʴʦʤʫ ʧʨʦʩʪʦʤʫ ʚʠʧʘʜʢʫ ʯʘʩʪʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʦʜʘʪʢʦʚʽ ʧʨʠʩʪʨʦʾ - ʧʦʚʪʦʨʶʚʘʯʽ ʩʠʛʥʘʣʽʚ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ 

ʧʝʨʝʙʦʨʦʪʠ ʦʙʤʝʞʝʥʥʷ ʥʘ ʤʘʢʩʠʤʘʣʴʥʫ ʜʦʚʞʠʥʫ ʢʘʙʝʣʴʥʦʛʦ ʩʝʛʤʝʥʪʘ. 

ʆʩʥʦʚʥʘ ʬʫʥʢʮʽʷ ʧʦʚʪʦʨʶʚʘʯʘ (repeater), ʷʢ ʮʝ ʚʠʧʣʠʚʘʻ ʟ ʡʦʛʦ ʥʘʟʚʠ - 

ʧʦʚʪʦʨʝʥʥʷ ʩʠʛʥʘʣʽʚ, ʱʦ ʥʘʜʭʦʜʷʪʴ ʥʘ ʦʜʠʥ ʽʟ ʡʦʛʦ ʧʦʨʪʽʚ, ʥʘ ʚʩʽʭ ʽʥʰʠʭ ʧʦʨʪʘʭ 

(Ethernet) ʘʙʦ ʥʘ ʥʘʩʪʫʧʥʦʤʫ ʚ ʣʦʛʽʯʥʦʛʦ ʢʽʣʴʮʷ ʧʦʨʪʫ (Token Ring, FDDI) ʩʠʥʭʨʦʥʥʦ 

ʽʟ ʩʠʛʥʘʣʘʤʠ-ʦʨʠʛʽʥʘʣʘʤʠ. ʇʦʚʪʦʨʶʚʘʯ ʧʦʣʽʧʰʫʻ ʝʣʝʢʪʨʠʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʩʠʛʥʘʣʽʚ ʽ ʾʭʥʶ ʩʠʥʭʨʦʥʥʽʩʪʴ, ʽ ʟʘ ʨʘʭʫʥʦʢ ʮʴʦʛʦ ʟ'ʷʚʣʷʻʪʴʩʷ ʤʦʞʣʠʚʽʩʪʴ ʟʙʽʣʴʰʫʚʘʪʠ 

ʟʘʛʘʣʴʥʫ ʜʦʚʞʠʥʫ ʢʘʙʝʣʷ ʤʽʞ ʩʘʤʠʤʠ ʚʽʜʜʘʣʝʥʠʤʠ ʚ ʤʝʨʝʞʽ ʩʪʘʥʮʽʷʤʠ. 

ʅʘ ʧʦʯʘʪʢʫ 80-ʭ ʨʦʢʽʚ ʤʝʨʝʞʽ Ethernet ʦʨʛʘʥʽʟʦʚʫʚʘʣʠʩʷ ʥʘ ʙʘʟʽ ʰʠʥʥʦʾ 

ʪʦʧʦʣʦʛʽʾ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʝʛʤʝʥʪʽʚ ʥʘ ʦʩʥʦʚʽ ʢʦʘʢʩʽʘʣʴʥʦʛʦ ʢʘʙʝʣʷ ʜʦʚʞʠʥʦʶ ʜʦ 

500 ʤʝʪʨʽʚ. ɿʙʽʣʴʰʝʥʥʷ ʨʦʟʤʽʨʽʚ ʤʝʨʝʞ ʧʦʩʪʘʚʠʣʦ ʟʘʜʘʯʫ ʧʦʜʦʣʘʥʥʷ 500-ʤʝʪʨʦʚʦʛʦ 

ʙʘʨ'ʻʨʘ. ɼʣʷ ʨʽʰʝʥʥʷ ʮʽʻʾ ʟʘʜʘʯʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʧʦʚʪʦʨʶʚʘʯʽ (repeater): 

ʇʦʚʪʦʨʶʚʘʯ (Hub) ʧʨʦʩʪʦ ʢʦʧʽʶʻ (ʧʝʨʝʩʠʣʘʻ) ʫʩʽ ʧʘʢʝʪʠ Ethernet ʟ ʦʜʥʦʛʦ 

ʩʝʛʤʝʥʪʘ ʫ ʚʩʽ ʽʥʰʽ, ʧʽʜʢʣʶʯʝʥʽ ʜʦ ʥʴʦʛʦ. 

ɹʘʛʘʪʦʧʦʨʪʦʚʠʡ ʧʦʚʪʦʨʶʚʘʯ ʯʘʩʪʦ ʥʘʟʠʚʘʶʪʴ ʢʦʥʮʝʥʪʨʘʪʦʨʦʤ (hub, 

concentrator), ʱʦ ʚʽʜʙʠʚʘʻ ʪʦʡ ʬʘʢʪ, ʱʦ ʜʘʥʠʡ ʧʨʠʩʪʨʽʡ ʨʝʘʣʽʟʫʻ ʥʝ ʪʽʣʴʢʠ ʬʫʥʢʮʽʶ 

ʧʦʚʪʦʨʝʥʥʷ ʩʠʛʥʘʣʽʚ, ʘʣʝ ʽ ʢʦʥʮʝʥʪʨʫʻ ʚ ʦʜʥʦʤʫ ʮʝʥʪʨʘʣʴʥʦʤʫ ʧʨʠʩʪʨʦʾ ʬʫʥʢʮʽʾ 

ʦʙ'ʻʜʥʘʥʥʷ ʢʦʤʧ'ʶʪʝʨʽʚ ʫ ʤʝʨʝʞʫ. ʇʨʘʢʪʠʯʥʦ ʫ ʚʩʽʭ ʩʫʯʘʩʥʠʭ ʤʝʨʝʞʥʠʭ ʩʪʘʥʜʘʨʪʘʭ 

ʢʦʥʮʝʥʪʨʘʪʦʨ ʻ ʥʝʦʙʭʽʜʥʠʤ ʝʣʝʤʝʥʪʦʤ ʤʝʨʝʞʽ, ʷʢʠʡ ʟ'ʻʜʥʫʻ ʦʢʨʝʤʽ ʢʦʤʧ'ʶʪʝʨʠ ʚ 

ʤʝʨʝʞʫ. 

ɺʽʜʨʽʟʢʠ ʢʘʙʝʣʷ, ʷʢʽ ʟ'ʻʜʥʫʶʪʴ ʜʚʘ ʢʦʤʧ'ʶʪʝʨʠ ʘʙʦ ʜʚʘ ʽʥʰʽ ʤʝʨʝʞʥʽ ʧʨʠʩʪʨʦʾ 

ʥʘʟʠʚʘʶʪʴʩʷ ʬʽʟʠʯʥʠʤʠ ʩʝʛʤʝʥʪʘʤ. ʊʘʢʠʤ ʯʠʥʦʤ, ʢʦʥʮʝʥʪʨʘʪʦʨʠ ʽ ʧʦʚʪʦʨʶʚʘʯʽ, ʷʢʽ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʜʦʜʘʚʘʥʥʷ ʥʦʚʠʭ ʬʽʟʠʯʥʠʭ ʩʝʛʤʝʥʪʽʚ, ʻ ʟʘʩʦʙʦʤ ʬʽʟʠʯʥʦʾ 

ʩʪʨʫʢʪʫʨʠʟʘʮʽʾ ʤʝʨʝʞʽ. 

ʂʦʥʮʝʥʪʨʘʪʦʨʠ ʫʪʚʦʨʶʶʪʴ ʟ ʦʢʨʝʤʠʭ ʬʽʟʠʯʥʠʭ ʚʽʜʨʽʟʢʽʚ ʢʘʙʝʣʷ ʟʘʛʘʣʴʥʝ 

ʩʝʨʝʜʦʚʠʱʝ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ - ʣʦʛʽʯʥʠʡ ʩʝʛʤʝʥʪ (ʨʠʩʫʥʦʢ 17.). ʃʦʛʽʯʥʠʡ ʩʝʛʤʝʥʪ 

ʪʘʢʦʞ ʥʘʟʠʚʘʶʪʴ ʜʦʤʝʥʦʤ ʢʦʣʽʟʽʡ, ʦʩʢʽʣʴʢʠ ʧʨʠ ʩʧʨʦʙʽ ʦʜʥʦʯʘʩʥʦʾ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ 

ʙʫʜʴ-ʷʢʠʭ ʜʚʦʭ ʢʦʤʧ'ʶʪʝʨʽʚ ʮʴʦʛʦ ʩʝʛʤʝʥʪʘ, ʭʦʯʘ ʙ ʽ ʧʨʠʥʘʣʝʞʥʠʤ ʨʽʟʥʠʤ ʬʽʟʠʯʥʠʤ 

ʩʝʛʤʝʥʪʘʤ, ʚʠʥʠʢʘʻ ʙʣʦʢʫʚʘʥʥʷ ʩʝʨʝʜʦʚʠʱʘ ʧʝʨʝʜʘʯʽ ʽʥʬʦʨʤʘʮʽʾ. ɺʘʨʪʦ ʦʩʦʙʦ 

ʧʽʜʢʨʝʩʣʠʪʠ, ʱʦ ʷʢʫ ʙ ʩʢʣʘʜʥʫ ʩʪʨʫʢʪʫʨʫ ʥʝ ʫʪʚʦʨʶʚʘʣʠ ʢʦʥʮʝʥʪʨʘʪʦʨʠ, ʥʘʧʨʠʢʣʘʜ, 

ʰʣʷʭʦʤ ʽʻʨʘʨʭʽʯʥʦʛʦ ʟ'ʻʜʥʘʥʥʷ (ʨʠʩʫʥʦʢ 18.), ʫʩʽ ʢʦʤʧ'ʶʪʝʨʠ, ʧʽʜʢʣʶʯʝʥʽ ʜʦ ʥʠʭ, 

ʫʪʚʦʨʶʶʪʴ ʻʜʠʥʠʡ ʣʦʛʽʯʥʠʡ ʩʝʛʤʝʥʪ, ʚ ʷʢʦʤʫ ʙʫʜʴ-ʷʢʘ ʧʘʨʘ ʚʟʘʻʤʦʜʽʶʯʠʭ 

ʢʦʤʧ'ʶʪʝʨʽʚ ʮʽʣʢʦʤ ʙʣʦʢʫʻ ʤʦʞʣʠʚʽʩʪʴ ʦʙʤʽʥʫ ʜʘʥʠʤʠ ʜʣʷ ʽʥʰʠʭ ʢʦʤʧ'ʶʪʝʨʽʚ. 
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ʈʠʩʫʥʦʢ 17. ʇʦʚʪʦʨʶʚʘʯ Ethernet ʩʠʥʭʨʦʥʥʦ ʧʦʚʪʦʨʶʻ ʙʽʪʠ ʢʘʜʨʘ ʥʘ ʫʩʽʭ ʩʚʦʾʭ 

ʧʦʨʪʘʭ 

 
ʈʠʩʫʥʦʢ 18. ʃʦʛʽʯʥʠʡ ʩʝʛʤʝʥʪ, ʧʦʙʫʜʦʚʘʥʠʡ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʦʥʮʝʥʪʨʘʪʦʨʽʚ 

ʇʦʷʚʘ ʧʨʠʩʪʨʦʾʚ, ʷʢʽ ʮʝʥʪʨʘʣʽʟʫʶʪʴ ʟ'ʻʜʥʘʥʥʷ ʤʽʞ ʦʢʨʝʤʠʤʠ ʤʝʨʝʞʥʠʤʠ 

ʧʨʠʩʪʨʦʷʤʠ, ʧʦʪʝʥʮʽʡʥʦ ʜʦʟʚʦʣʷʻ ʧʦʣʽʧʰʠʪʠ ʢʝʨʦʚʘʥʽʩʪʴ ʤʝʨʝʞʽ ʽ ʾʾ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ (ʤʦʜʠʬʽʢʫʻʤʽʩʪʴ, ʨʝʤʦʥʪʦʧʨʠʛʦʜʥʽʩʪʴ ʽ ʪ.ʧ.). ɿ ʮʽʻʶ ʮʽʣʣʶ 

ʨʦʟʨʦʙʣʶʚʘʯʽ ʢʦʥʮʝʥʪʨʘʪʦʨʽʚ ʯʘʩʪʦ ʚʙʫʜʦʚʫʶʪʴ ʫ ʩʚʦʾ ʧʨʠʩʪʨʦʾ, ʢʨʽʤ ʦʩʥʦʚʥʦʾ 

ʬʫʥʢʮʽʾ ʧʦʚʪʦʨʶʚʘʯʘ, ʨʷʜ ʜʦʧʦʤʽʞʥʠʭ ʬʫʥʢʮʽʡ, ʜʫʞʝ ʢʦʨʠʩʥʠʭ ʜʣʷ ʧʦʣʽʧʰʝʥʥʷ 

ʷʢʦʩʪʽ ʤʝʨʝʞʽ. 

ʈʽʟʥʽ ʚʠʨʦʙʥʠʢʠ ʢʦʥʮʝʥʪʨʘʪʦʨʽʚ ʨʝʘʣʽʟʫʶʪʴ ʫ ʩʚʦʾʭ ʧʨʠʩʪʨʦʷʭ ʨʽʟʥʽ ʥʘʙʦʨʠ 

ʜʦʧʦʤʽʞʥʠʭ ʬʫʥʢʮʽʡ, ʘʣʝ ʥʘʡʙʽʣʴʰʝ ʯʘʩʪʦ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʥʘʩʪʫʧʥʽ: 

 ʆʙ'ʻʜʥʘʥʥʷ ʩʝʛʤʝʥʪʽʚ ʽʟ ʨʽʟʥʠʤʠ ʬʽʟʠʯʥʠʤʠ ʩʝʨʝʜʦʚʠʱʘʤʠ (ʥʘʧʨʠʢʣʘʜ, 
ʢʦʘʢʩʘ̔ʣ, ʢʨʫʯʝʥʘ ʧʘʨʘ ʡ ʦʧʪʦʚʦʣʦʢʥʦ) ʫ ʻʜʠʥʠʡ ʣʦʛʽʯʥʠʡ ʩʝʛʤʝʥʪ. 

 ɸʚʪʦʩʝʛʤʝʥʪʘʮʽʷ ʧʦʨʪʽʚ - ʘʚʪʦʤʘʪʠʯʥʝ ʚʽʜʢʣʶʯʝʥʥʷ ʧʦʨʪʘ ʧʨʠ ʡʦʛʦ 

ʥʝʢʦʨʝʢʪʥʽʡ ʧʦʚʝʜʽʥʮʽ (ʫʰʢʦʜʞʝʥʥʷ ʢʘʙʝʣʷ, ʽʥʪʝʥʩʠʚʥʘ ʛʝʥʝʨʘʮʽʷ ʧʘʢʝʪʽʚ 

ʧʦʤʠʣʢʦʚʦʾ ʜʦʚʞʠʥʠ ʽ ʪ.ʧ.). 

 ʇʽʜʪʨʠʤʢʘ ʤʽʞ ʢʦʥʮʝʥʪʨʘʪʦʨʘʤʠ ʨʝʟʝʨʚʥʠʭ ʟʚ'ʷʟʢʽʚ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʧʨʠ ʚʽʜʤʦʚʽ ʦʩʥʦʚʥʠʭ.  

 ɿʘʭʠʩʪ ʧʝʨʝʜʘʥʠʭ ʧʦ ʤʝʨʝʞʽ ʜʘʥʠʭ ʚʽʜ ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʦʛʦ ʜʦʩʪʫʧʫ 

(ʥʘʧʨʠʢʣʘʜ, ʰʣʷʭʦʤ ʧʝʨʝʢʨʫʯʫʚʘʥʥʷ ʧʦʣʷ ʜʘʥʠʭ ʫ ʢʘʜʨʘʭ, ʧʦʚʪʦʨʶʚʘʥʠʭ ʥʘ 

ʧʦʨʪʘʭ, ʱʦ ʥʝ ʤʽʩʪʷʪʴ ʢʦʤʧ'ʶʪʝʨʘ ʟ ʘʜʨʝʩʦʶ ʧʨʠʟʥʘʯʝʥʥʷ).  

 ʇʽʜʪʨʠʤʢʘ ʟʘʩʦʙʽʚ ʢʝʨʫʚʘʥʥʷ ʤʝʨʝʞʘʤʠ - ʧʨʦʪʦʢʦʣʫ SNMP, ʙʘʟ ʢʝʨʫʶʯʦʾ 

ʽʥʬʦʨʤʘʮʽʾ MIB. 
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ʊʠʧʠ ʢʦʥʮʝʥʪʨʘʪʦʨʽʚ 

ɯʩʥʫʶʪʴ ʨʽʟʥʽ ʪʠʧʠ ʢʦʥʮʝʥʪʨʘʪʦʨʽʚ, ʘʣʝ ʚ ʦʩʥʦʚʥʦʤʫ ʚʦʥʠ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ 

ʧʘʩʠʚʥʽ, ʘʢʪʠʚʥʽ ʪʘ ʽʥʪʝʣʝʢʪʫʘʣʴʥʽ. ʇʘʩʠʚʥʽ ʢʦʥʮʝʥʪʨʘʪʦʨʠ ʙʝʟʫʯʘʩʥʽ ʜʦ ʜʘʥʠʭ, ʷʢʽ 

ʧʝʨʝʜʘʶʪʴʩʷ ʧʨʠʣʘʜʘʤʠ ʚ ʤʝʨʝʞʽ. ʊʘʢʽ ʢʦʥʮʝʥʪʨʘʪʦʨʠ ʪʽʣʴʢʠ ʥʝ ʥʘ ʙʘʛʘʪʦ 

ʧʽʜʚʠʱʫʶʪʴ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʤʝʨʝʞʽ. ɺʦʥʠ ʥʝ ʧʦʣʝʛʰʫʶʪʴ ʧʦʰʫʢ ʚʠʡʰʦʚʰʦʛʦ ʽʟ 

ʣʘʜʫ ʦʙʣʘʜʥʘʥʥʷ, ʘʙʦ ʟʥʘʭʦʜʞʝʥʥʷ ʚʫʟʴʢʦʛʦ ʤʽʩʮʷ ʚ ʩʠʩʪʝʤʽ. ɺʦʥʠ ʧʨʦʩʪʦ 

ʪʨʘʥʩʣʶʶʪʴ ʦʪʨʠʤʘʥʽ ʧʘʢʝʪʠ ʥʘ ʚʩʽ ʧʦʨʪʠ, ʚʠʢʦʥʫʶʯʠ ʥʘʡʧʨʦʩʪʽʰʫ ʬʫʥʢʮʽʶ 

ʢʦʥʮʝʥʪʨʘʪʦʨʘ. ɸʢʪʠʚʥʽ ʢʦʥʮʝʥʪʨʘʪʦʨʠ ʢʨʽʤ ʪʦʛʦ ʱʦ ʨʝʪʨʘʥʩʣʶʶʪʴ ʜʘʥʽ, 

ʚʠʢʦʥʫʶʪʴ ʽ ʜʝʷʢʽ ʽʥʰʽ ʜʽʾ. ʅʘʧʨʠʢʣʘʜ ʧʨʦʚʽʨʷʶʪʴ ʜʦʩʪʘʚʢʫ ʧʦ ʧʨʠʟʥʘʯʝʥʥʶ 

ʚʽʜʧʨʘʚʣʝʥʠʭ ʜʘʥʠʭ. ʊʘʢʽ ʢʦʥʮʝʥʪʨʘʪʦʨʠ ʧʽʜʪʨʠʤʫʶʪʴ ʪʝʭʥʦʣʦʛʽʶ ʧʝʨʝʜʘʯʽ ʟ 

ʥʘʢʦʧʣʝʥʥʷʤ (story & forvard), ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʷʢʦʾ ʢʦʥʮʝʥʪʨʘʪʦʨʠ ʘʥʘʣʽʟʫʶʪʴ 

ʦʪʨʠʤʘʥʽ ʜʘʥʽ ʧʝʨʝʜ ʾʭ ʨʝʪʨʘʥʩʣʷʮʽʻʶ. ʊʦʙʪʦ ʨʦʙʠʪʴʩʷ ʧʦʧʠʪʢʘ ʚʽʜʥʦʚʣʝʥʥʷ 

ʧʦʰʢʦʜʞʝʥʠʭ ʧʘʢʝʪʽʚ ʜʘʥʠʭ ʽ ʦʜʥʦʯʘʩʥʦ ʟʤʽʥʠʪʠ ʯʘʩ ʜʦʩʪʘʚʢʠ ʽʥʰʠʭ ʧʘʢʝʪʽʚ. ʗʢʱʦ 

ʘʢʪʠʚʥʠʭ ʢʦʥʮʝʥʪʨʘʪʦʨ ʧʦʣʫʯʠʚ ʩʣʘʙʠʡ ʩʠʛʥʘʣ, ʪʦ ʧʝʨʝʜ ʨʝʪʨʘʥʩʣʷʮʽʻʶ ʩʠʛʥʘʣ ʙʫʜʝ 

ʧʽʜʩʠʣʝʥʠʡ ʜʦ ʥʝʦʙʭʽʜʥʦʛʦ ʨʽʚʥʷ. ʂʨʽʤ ʪʦʛʦ ʜʝʷʢʽ ʘʢʪʠʚʥʽ ʢʦʥʮʝʥʪʨʘʪʦʨʠ ʤʘʶʪʴ 

ʬʫʥʢʮʽʾ ʜʽʘʛʥʦʩʪʠʢʠ ʜʣʷ ʥʘʭʦʜʞʝʥʥʷ ʧʦʰʢʦʜʞʝʥʴ ʚ ʤʝʨʝʞʽ. ɯʥʪʝʣʝʢʪʫʘʣʴʥʽ 

ʢʦʥʮʝʥʪʨʘʪʦʨʠ ʤʘʶʪʴ ʤʘʩʫ ʧʝʨʝʚʘʛ ʥʘʜ ʧʘʩʠʚʥʠʤʠ ʽ ʘʢʪʠʚʥʠʤʠ ʢʦʥʮʝʥʪʨʘʪʦʨʘʤʠ. 

ɯʥʪʝʣʝʢʪʫʘʣʴʥʽ ʢʨʽʤ ʟʘʟʥʘʯʝʥʠʭ ʚʠʱʝ ʤʦʞʣʠʚʦʩʪʝʡ ʤʦʞʫʪʴ ʥʘʜʘʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ 

ʜʣʷ ʟʥʘʭʦʜʞʝʥʥʷ ʧʨʦʙʣʝʤ ʚ ʤʝʨʝʞʽ. ʂʨʽʤ ʪʦʛʦ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʡ ʢʦʥʮʝʥʪʨʘʪʦʨ 

ʥʘʤʘʛʘʻʪʴʩʷ ʩʘʤʦʩʪʽʡʥʦ ʚʠʨʽʰʠʪʠ ʧʨʦʙʣʝʤʫ. ʑʝ ʦʜʥʦʶ ʧʝʨʝʚʘʛʦʶ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ 

ʢʦʥʮʝʥʪʨʘʪʦʨʽʚ ʻ ʤʦʞʣʠʚʽʩʪʴ ʧʽʜʪʨʠʤʫʚʘʪʠ ʨʽʟʥʽ ʰʚʠʜʢʦʩʪʽ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ. ʊʦʙʪʦ, 

ʪʘʢʽ ʢʦʥʮʝʥʪʨʘʪʦʨʠ ʦʙʣʘʜʥʘʥʽ ʜʦʜʘʪʢʦʚʠʤʠ ʧʦʨʪʘʤʠ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʧʽʜʢʣʶʯʠʪʠʩʷ 

ʜʦ ʰʚʠʜʢʽʩʥʦʾ ʤʘʛʽʩʪʨʘʣʽ. ɸʣʝ ʽʥʪʝʣʝʢʪʫʘʣʴʥʽ ʢʦʥʮʝʥʪʨʘʪʦʨʠ ʧʽʜʪʨʠʤʫʶʪʴ 

ʩʪʘʥʜʘʨʪʥʽ ʰʚʠʜʢʦʩʪʽ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ 10, 16 ʽ 100 ʄʙʽʪ/ʩ ʤʽʞ ʥʘʩʪʽʣʴʥʠʤʠ 

ʩʠʩʪʝʤʘʤʠ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʩʪʘʥʜʘʨʪʥʽ ʪʦʧʦʣʦʛʽʾ Ethernet, Token Ring ʪʘ FDDI. 

ɿ ʤʝʪʦʶ ʧʽʜʚʠʱʝʥʥʷ ʛʥʫʯʢʦʩʪʽ ʽ ʧʦʣʝʛʰʝʥʥʷ ʢʝʨʫʚʘʥʥʷ ʨʽʟʥʦʨʽʜʥʦʶ ʤʝʨʝʞʝʶ, 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʽ ʢʦʥʮʝʥʪʨʘʪʦʨʠ ʤʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʧʽʜʪʨʠʤʢʠ ʽʥʰʠʭ ʧʨʠʣʘʜʽʚ, 

ʥʘʧʨʠʢʣʘʜ ʪʝʨʤʽʥʘʣʴʥʠʭ ʧʨʠʣʘʜʽʚ, ʤʦʩʪʽʚ, ʤʘʨʰʨʫʪʠʟʘʪʦʨʽʚ ʽ ʢʦʤʫʪʘʪʦʨʽʚ. ʂʨʽʤ 

ʪʦʛʦ, ʚ ʢʦʤʧʣʝʢʪ ʧʦʩʪʘʚʢʠ ʩʫʯʘʩʥʠʭ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʢʦʥʮʝʥʪʨʘʪʦʨʽʚ ʚʭʦʜʷʪʴ 

ʫʥʽʚʝʨʩʘʣʴʥʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʦʛʦ ʟʜʽʡʩʥʶʻʪʴʩʷ ʢʝʨʫʚʘʥʥʷ 

ʤʝʨʝʞʝʶ. 

ɼʦʜʘʪʢʦʚʽ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ 

ʉʫʯʘʩʥʽ ʢʦʥʮʝʥʪʨʘʪʦʨʠ ʤʦʞʫʪʴ ʤʘʪʠ ʜʝʢʽʣʴʢʘ ʜʞʝʨʝʣ ʟʤʽʥʥʦʛʦ ʩʪʨʫʤʫ, ʽʥʰʽ 

ʤʘʶʪʴ ʚʙʫʜʦʚʘʥʽ ʜʞʝʨʝʣʘ ʧʦʩʪʽʡʥʦʛʦ ʩʪʨʫʤʫ ʽ ʟʘʜʽʶʶʪʴʩʷ ʫ ʚʠʧʘʜʢʫ ʚʽʜʢʣʶʯʝʥʥʷ 

ʟʦʚʥʽʰʥʴʦʛʦ ʞʠʚʣʝʥʥʷ. ʄʦʞʫʪʴ ʤʘʪʠ ʪʘʢʦʞ ʟʘʧʘʩʥʽ ʚʝʥʪʠʣʷʪʦʨʠ ʜʣʷ ʦʭʦʣʦʜʞʝʥʥʷ 

ʧʨʠʣʘʜʫ, ʘʚʪʦʤʘʪʠʯʥʦ ʫʟʛʦʜʞʫʶʪʴ ʢʽʥʮʝʚʠʡ ʦʧʽʨ ʢʦʘʢʩʽʘʣʴʥʦʛʦ ʢʘʙʝʣʷ, 

ʧʽʜʣʘʛʦʜʞʫʚʘʪʠʩʷ ʧʽʜ ʧʦʣʷʨʥʽʩʪʴ ʥʝʧʨʘʚʠʣʴʥʦ ʧʨʦʢʣʘʜʝʥʦʾ ʧʨʦʚʦʜʢʠ (ʥʘʧʨʠʢʣʘʜ 

10Base-T). ʂʨʽʤ ʪʦʛʦ ʩʫʯʘʩʥʽ ʢʦʥʮʝʥʪʨʘʪʦʨʠ ʤʦʞʫʪʴ ʤʘʪʠ ʜʦʜʘʪʢʦʚʽ ʤʦʞʣʠʚʦʩʪʽ  ʜʣʷ 

ʚʠʢʦʥʘʥʥʷ ʟʘʜʘʯ ʧʦ ʤʘʨʰʨʫʪʠʟʘʮʽʾ ʽ ʨʝʪʨʘʥʩʣʷʮʽʾ ʜʘʥʠʭ, ʱʦ ʥʘʙʣʠʞʫʻ ʾʭ ʜʦ 

ʤʘʨʰʨʫʪʠʟʘʪʦʨʽʚ. 

 

ʇʠʪʘʥʥʷ ʜʣʷ ʩʘʤʦʢʦʥʪʨʦʣʶ: 

1. ʗʢʘ ʦʩʥʦʚʥʘ ʬʫʥʢʮʽʷ ʧʦʚʪʦʨʶʚʘʯʘ? 

2. ʑʦ ʥʘʟʠʚʘʶʪʴ ʢʦʥʮʝʥʪʨʘʪʦʨʦʤ? 

3. ʑʦ ʥʘʟʠʚʘʶʪʴ ʬʽʟʠʯʥʠʤʠ ʩʝʛʤʝʥʪʦʤ? 

4. ʑʦ ʥʘʟʠʚʘʶʪʴ ʣʦʛʽʯʥʠʤ ʩʝʛʤʝʥʪʦʤ? 

5. ʗʢʽ ʽʩʥʫʶʪʴ ʜʦʧʦʤʽʞʥʽ ʬʫʥʢʮʽʾ ʢʦʥʮʝʥʪʨʘʪʦʨʫ? 
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6. ʗʢʽ ʽʩʥʫʶʪʴ ʪʠʧʠ ʢʦʥʮʝʥʪʨʘʪʦʨʽʚ? 

7. ʑʦ ʪʘʢʝ ʧʘʩʠʚʥʽ ʢʦʥʮʝʥʪʨʘʪʦʨʠ? 

8. ʑʦ ʪʘʢʝ ʘʢʪʠʚʥʽ ʢʦʥʮʝʥʪʨʘʪʦʨʠ? 

9. ʑʦ ʪʘʢʝ ʽʥʪʝʣʝʢʪʫʘʣʴʥʽ ʢʦʥʮʝʥʪʨʘʪʦʨʠ? 

10. ɼʦʜʘʪʢʦʚʽ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ ʢʦʥʮʝʥʪʨʘʪʦʨʽʚ. 
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ʊʝʤʘ 10. ʄʦʩʪʠ ʽ ʢʦʤʫʪʘʪʦʨʠ. ɸʪʨʠʙʫʪʠ ʢʦʤʫʪʘʪʦʨʽʚ Ethernet. ɺʽʨʪʫʘʣʴʥʽ 

ʟôʻʜʥʘʥʥʷ. 

 

ʇʠʪʘʥʥʷ: 

1. ʄʦʩʪʠ ʽ ʢʦʤʫʪʘʪʦʨʠ. 

2. ɸʪʨʠʙʫʪʠ ʢʦʤʫʪʘʪʦʨʽʚ Ethernet. 

3. ɺʽʨʪʫʘʣʴʥʽ ʟôʻʜʥʘʥʥʷ. 

 

ʃʽʪʝʨʘʪʫʨʘ:[ 1, ʩʪʦʨ. 67..74, 3, ʩʪʦʨ. 203..210] 

ʄʦʩʪʠ ʽ ʢʦʤʫʪʘʪʦʨʠ 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʧʦʷʚʫ ʥʦʚʠʭ ʜʦʜʘʪʢʦʚʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʦʩʥʦʚʥʦʶ ʬʫʥʢʮʽʻʶ 

ʢʦʥʮʝʥʪʨʘʪʦʨʽʚ ʟʘʣʠʰʘʻʪʴʩʷ ʧʝʨʝʜʘʯʘ ʧʘʢʝʪʽʚ ʧʦ ʟʘʛʘʣʴʥʦʤʫ ʨʦʟʜʽʣʴʥʦʤʫ 

ʩʝʨʝʜʦʚʠʱʫ. ʂʦʣʝʢʪʠʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʘʛʘʪʴʤʘ ʢʦʤʧ'ʶʪʝʨʘʤʠ ʟʘʛʘʣʴʥʦʾ ʢʘʙʝʣʴʥʦʾ 

ʩʠʩʪʝʤʠ ʚ ʨʝʞʠʤʽ ʧʦʜʽʣ ʯʘʩʫ ʧʨʠʚʦʜʠʪʴ ʜʦ ʽʩʪʦʪʥʦʛʦ ʟʥʠʞʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ 

ʤʝʨʝʞʽ ʧʨʠ ʽʥʪʝʥʩʠʚʥʦʤʫ ʪʨʘʬʽʢʫ. ɿʘʛʘʣʴʥʝ ʩʝʨʝʜʦʚʠʱʝ ʧʝʨʝʩʪʘʻ ʩʧʨʘʚʣʷʪʠʩʷ ʟ 

ʧʦʪʦʢʦʤ ʧʝʨʝʜʘʥʠʭ ʢʘʜʨʽʚ ʽ ʚ ʤʝʨʝʞʽ ʚʠʥʠʢʘʶʪʴ ʯʝʨʛʘ ʢʦʤʧ'ʶʪʝʨʽʚ, ʷʢʽ ʦʯʽʢʫʶʪʴ 

ʜʦʩʪʫʧ. ʎʝ ʷʚʠʱʝ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʚʩʽʭ ʪʝʭʥʦʣʦʛʽʡ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʨʦʟʜʽʣʴʢʝ 

ʩʝʨʝʜʦʚʠʱʝ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ, ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ ʘʣʛʦʨʠʪʤʽʚ ʜʦʩʪʫʧʫ 

(ʭʦʯʘ ʥʘʡʙʽʣʴʰʝ ʩʪʨʘʞʜʘʶʪʴ ʚʽʜ ʧʝʨʝʚʘʥʪʘʞʝʥʴ ʪʨʘʬʽʢʘ ʤʝʨʝʞʽ Ethernet ʽʟ ʤʝʪʦʜʦʤ 

ʚʠʧʘʜʢʦʚʦʛʦ ʜʦʩʪʫʧʫ ʜʦ ʩʝʨʝʜʦʚʠʱʘ). 

ʊʦʤʫ ʤʝʨʝʞʽ, ʧʦʙʫʜʦʚʘʥʽ ʥʘ ʦʩʥʦʚʽ ʢʦʥʮʝʥʪʨʘʪʦʨʽʚ, ʥʝ ʤʦʞʫʪʴ ʨʦʟʰʠʨʶʚʘʪʠʩʷ 

ʚ ʥʝʦʙʭʽʜʥʠʭ ʤʝʞʘʭ - ʧʨʠ ʚʠʟʥʘʯʝʥʽʡ ʢʽʣʴʢʦʩʪʽ ʢʦʤʧ'ʶʪʝʨʽʚ ʫ ʤʝʨʝʞʽ ʘʙʦ ʟʙʽʣʴʰʝʥʥʽ 

ʨʦʙʦʪʠ ʟ ʤʝʨʝʞʝʚʠʤʠ ʜʦʜʘʪʢʘʤʠ ʟʘʚʞʜʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʘʩʠʯʝʥʥʷ ʩʝʨʝʜʦʚʠʱʘ, ʷʢʝ 

ʧʝʨʝʜʘʻ, ʽ ʟʘʪʨʠʤʢʠ ʚ ʾʾ ʨʦʙʦʪʽ ʩʪʘʶʪʴ ʥʝʧʨʠʧʫʩʪʠʤʽ. ʎʷ ʧʨʦʙʣʝʤʘ ʤʦʞʝ ʙʫʪʠ 

ʚʠʨʽʰʝʥʘ ʰʣʷʭʦʤ ʣʦʛʽʯʥʦʾ ʩʪʨʫʢʪʫʨʠʟʘʮʽʾ ʤʝʨʝʞʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʦʩʪʽʚ, ʢʦʤʫʪʘʪʦʨʽʚ 

ʽ ʤʘʨʰʨʫʪʠʟʘʪʦʨʽʚ. 

ʄʽʩʪ (bridge), ʘ ʪʘʢʦʞ ʡʦʛʦ ʰʚʠʜʢʦʜʽʶʯʠʡ ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʘʥʘʣʦʛ - ʢʦʤʫʪʘʪʦʨ 

(switching hub), ʧʦʜʽʣʷʻ ʟʘʛʘʣʴʥʝ ʩʝʨʝʜʦʚʠʱʝ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ ʥʘ ʣʦʛʽʯʥʽ ʩʝʛʤʝʥʪʠ. 

ʃʦʛʽʯʥʠʡ ʩʝʛʤʝʥʪ ʫʪʚʦʨʶʻʪʴʩʷ ʰʣʷʭʦʤ ʦʙ'ʻʜʥʘʥʥʷ ʜʝʢʽʣʴʢʦʭ ʬʽʟʠʯʥʠʭ ʩʝʛʤʝʥʪʽʚ 

(ʚʽʜʨʽʟʢʽʚ ʢʘʙʝʣʷ) ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʜʥʦʛʦ ʘʙʦ ʜʝʢʽʣʴʢʦʭ ʢʦʥʮʝʥʪʨʘʪʦʨʽʚ. ʂʦʞʥʠʡ 

ʣʦʛʽʯʥʠʡ ʩʝʛʤʝʥʪ ʧʽʜʢʣʶʯʘʻʪʴʩʷ ʜʦ ʦʢʨʝʤʦʛʦ ʧʦʨʪʘ ʤʦʩʪʘ/ʢʦʤʫʪʘʪʦʨʘ. ʇʨʠ 

ʥʘʜʭʦʜʞʝʥʥʽ ʢʘʜʨʘ ʥʘ ʷʢʠʡʩʴ ʽʟ ʧʦʨʪʽʚ ʤʽʩʪ/ʢʦʤʫʪʘʪʦʨ ʧʦʚʪʦʨʶʻ ʮʝʡ ʢʘʜʨ, ʘʣʝ ʥʝ ʥʘ 

ʚʩʽʭ ʧʦʨʪʘʭ, ʷʢ ʮʝ ʨʦʙʠʪʴ ʢʦʥʮʝʥʪʨʘʪʦʨ, ʘ ʪʽʣʴʢʠ ʥʘ ʪʦʤʫ ʧʦʨʪʫ, ʜʦ ʷʢʦʛʦ 

ʧʽʜʢʣʶʯʝʥʠʡ ʩʝʛʤʝʥʪ, ʷʢʠʡ ʤʽʩʪʠʪʴ ʢʦʤʧ'ʶʪʝʨ-ʘʜʨʝʩʘʪ. 

ʈʽʟʥʠʮʷ ʤʽʞ ʤʦʩʪʦʤ ʽ ʢʦʤʫʪʘʪʦʨʦʤ ʧʦʣʷʛʘʻ ʪʦʤʫ, ʱʦ ʤʽʩʪ ʫ ʢʦʞʥʠʡ ʤʦʤʝʥʪ ʯʘʩʫ 

ʤʦʞʝ ʟʜʽʡʩʥʶʚʘʪʠ ʧʝʨʝʜʘʯʫ ʢʘʜʨʽʚ ʪʽʣʴʢʠ ʤʽʞ ʦʜʥʦʶ ʧʘʨʦʶ ʧʦʨʪʽʚ, ʘ ʢʦʤʫʪʘʪʦʨ 

ʦʜʥʦʯʘʩʥʦ ʧʽʜʪʨʠʤʫʻ ʧʦʪʦʢʠ ʜʘʥʠʭ ʤʽʞ ʫʩʽʤʘ ʩʚʦʾʤʠ ʧʦʨʪʘʤʠ. ɯʥʰʠʤʠ ʩʣʦʚʘʤʠ, ʤʽʩʪ 

ʧʝʨʝʜʘʻ ʢʘʜʨʠ ʧʦʩʣʽʜʦʚʥʦ, ʘ ʢʦʤʫʪʘʪʦʨ ʧʘʨʘʣʝʣʴʥʦ. (ɼʣʷ ʩʧʨʦʱʝʥʥʷ ʚʠʢʣʘʜʘ ʜʘʣʽ ʚ 

ʮʴʦʤʫ ʨʦʟʜʽʣʽ ʙʫʜʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʪʝʨʤʽʥ "ʢʦʤʫʪʘʪʦʨ" ʜʣʷ ʧʦʟʥʘʯʝʥʥʷ ʮʠʭ ʦʙʦʭ 

ʨʽʟʥʦʚʠʜʽʚ ʧʨʠʩʪʨʦʾʚ, ʦʩʢʽʣʴʢʠ ʚʩʝ ʩʢʘʟʘʥʝ ʥʠʞʯʝ ʚ ʦʜʥʘʢʦʚʽʡ ʤʽʨʽ ʚʽʜʥʦʩʠʪʴʩʷ ʽ ʜʦ 

ʤʦʩʪʽʚ, ʽ ʜʦ ʢʦʤʫʪʘʪʦʨʽʚ.) ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʦʩʪʘʥʥʽʤ ʯʘʩʦʤ ʣʦʢʘʣʴʥʽ ʤʦʩʪʠ ʮʽʣʢʦʤ 

ʚʠʪʠʩʥʫʪʽ ʢʦʤʫʪʘʪʦʨʘʤʠ. ʄʦʩʪʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʪʽʣʴʢʠ ʜʣʷ ʟʚ'ʷʟʢʫ ʣʦʢʘʣʴʥʠʭ 

ʤʝʨʝʞ ʽʟ ʛʣʦʙʘʣʴʥʠʤʠ, ʪʦʙʪʦ ʷʢ ʟʘʩʦʙʠ ʚʽʜʜʘʣʝʥʦʛʦ ʜʦʩʪʫʧʫ, ʦʩʢʽʣʴʢʠ ʚ ʮʴʦʤʫ 

ʚʠʧʘʜʢʫ ʥʝʦʙʭʽʜʥʽʩʪʴ ʫ ʨʽʚʥʦʙʽʞʥʽʡ ʧʝʨʝʜʘʯʽ ʤʽʞ ʜʝʢʽʣʴʢʦʤʘ ʧʘʨʘʤʠ ʧʦʨʪʽʚ ʧʨʦʩʪʦ 

ʥʝ ʚʠʥʠʢʘʻ. 

ʇʨʠ ʨʦʙʦʪʽ ʢʦʤʫʪʘʪʦʨʘ ʩʝʨʝʜʦʚʠʱʝ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ ʢʦʞʥʦʛʦ ʣʦʛʽʯʥʦʛʦ ʩʝʛʤʝʥʪʘ 

ʟʘʣʠʰʘʻʪʴʩʷ ʟʘʛʘʣʴʥʦʶ ʪʽʣʴʢʠ ʜʣʷ ʪʠʭ ʢʦʤʧ'ʶʪʝʨʽʚ, ʷʢʽ ʧʽʜʢʣʶʯʝʥʽ ʜʦ ʮʴʦʛʦ 
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ʩʝʛʤʝʥʪʘ ʙʝʟʧʦʩʝʨʝʜʥʴʦ. ʂʦʤʫʪʘʪʦʨ ʟʜʽʡʩʥʶʻ ʟʚ'ʷʟʦʢ ʩʝʨʝʜʦʚʠʱ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ 

ʨʽʟʥʠʭ ʣʦʛʽʯʥʠʭ ʩʝʛʤʝʥʪʽʚ. ɺʽʥ ʧʝʨʝʜʘʻ ʢʘʜʨʠ ʤʽʞ ʣʦʛʽʯʥʠʤʠ ʩʝʛʤʝʥʪʘʤʠ ʪʽʣʴʢʠ ʧʨʠ 

ʥʝʦʙʭʽʜʥʦʩʪʽ, ʪʦʙʪʦ ʪʽʣʴʢʠ ʪʦʜʽ, ʢʦʣʠ ʚʟʘʻʤʦʜʽʶʯʽ ʢʦʤʧ'ʶʪʝʨʠ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʨʽʟʥʠʭ 

ʩʝʛʤʝʥʪʘʭ. 

ʈʦʟʧʦʜʽʣ ʤʝʨʝʞʽ ʥʘ ʣʦʛʽʯʥʽ ʩʝʛʤʝʥʪʠ ʧʦʣʽʧʰʫʻ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʤʝʨʝʞʽ, ʷʢʱʦ ʚ 

ʤʝʨʝʞʽ ʻ ʛʨʫʧʠ ʢʦʤʧ'ʶʪʝʨʽʚ, ʷʢʽ ʧʝʨʝʚʘʞʥʦ ʦʙʤʽʥʶʶʪʴʩʷ ʽʥʬʦʨʤʘʮʽʻʶ ʤʽʞ ʩʦʙʦʶ. 

ʗʢʱʦ ʞ ʪʘʢʠʭ ʛʨʫʧ ʥʝʤʘʻ, ʪʦ ʚʚʝʜʝʥʥʷ ʚ ʤʝʨʝʞʫ ʢʦʤʫʪʘʪʦʨʽʚ ʤʦʞʝ ʪʽʣʴʢʠ ʧʦʛʽʨʰʠʪʠ 

ʟʘʛʘʣʴʥʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʤʝʨʝʞʽ, ʪʦʤʫ ʱʦ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʥʷ ʧʨʦ ʪʝ, ʯʠ ʧʦʪʨʽʙʥʦ 

ʧʝʨʝʜʘʚʘʪʠ ʧʘʢʝʪ ʟ ʦʜʥʦʛʦ ʩʝʛʤʝʥʪʘ ʚ ʽʥʰʽʡ, ʧʦʪʨʝʙʫʻ ʜʦʜʘʪʢʦʚʦʛʦ ʯʘʩʫ. 

ʆʜʥʘʢ ʥʘʚʽʪʴ ʫ ʤʝʨʝʞʽ ʩʝʨʝʜʥʽʭ ʨʦʟʤʽʨʽʚ ʪʘʢʽ ʛʨʫʧʠ, ʷʢ ʧʨʘʚʠʣʦ ʻ. ʊʦʤʫ ʧʦʜʽʣ ʾʾ 

ʥʘ ʣʦʛʽʯʥʽ ʩʝʛʤʝʥʪʠ ʜʘʻ ʚʠʛʨʘʰ ʫ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ - ʪʨʘʬʽʢ ʣʦʢʘʣʽʟʫʻʪʴʩʷ ʚ ʤʝʞʘʭ 

ʛʨʫʧ, ʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʨʦʟʜʽʣʴʥʽ ʢʘʙʝʣʴʥʽ ʩʠʩʪʝʤʠ ʽʩʪʦʪʥʦ ʟʤʝʥʰʫʻʪʴʩʷ. 

ʂʦʤʫʪʘʪʦʨʠ ʧʨʠʡʤʘʶʪʴ ʨʽʰʝʥʥʷ ʧʨʦ ʪʝ, ʥʘ ʷʢʠʡ ʧʦʨʪ ʧʦʪʨʽʙʥʦ ʧʝʨʝʜʘʪʠ ʢʘʜʨ, 

ʘʥʘʣʽʟʫʶʯʠ ʘʜʨʝʩʫ ʧʨʠʟʥʘʯʝʥʥʷ, ʧʦʤʽʱʝʥʫ ʚ ʢʘʜʨʽ, ʘ ʪʘʢʦʞ ʥʘ ʧʽʜʩʪʘʚʽ ʽʥʬʦʨʤʘʮʽʾ 

ʧʨʦ ʧʨʠʥʘʣʝʞʥʽʩʪʴ ʪʦʛʦ ʘʙʦ ʽʥʰʦʛʦ ʢʦʤʧ'ʶʪʝʨʘ ʚʠʟʥʘʯʝʥʦʤʫ ʩʝʛʤʝʥʪʫ, ʧʽʜʢʣʶʯʝʥʘ 

ʜʦ ʦʜʥʦʛʦ ʟ ʧʦʨʪʽʚ ʢʦʤʫʪʘʪʦʨʘ, ʪʦʙʪʦ ʥʘ ʧʽʜʩʪʘʚʽ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʢʦʥʬʽʛʫʨʘʮʽʶ 

ʤʝʨʝʞʽ. ɼʣʷ ʪʦʛʦ, ʱʦʙ ʟʽʙʨʘʪʠ ʡ ʦʙʨʦʙʠʪʠ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʢʦʥʬʽʛʫʨʘʮʽʶ 

ʧʽʜʢʣʶʯʝʥʠʭ ʜʦ ʥʴʦʛʦ ʩʝʛʤʝʥʪʽʚ, ʢʦʤʫʪʘʪʦʨ ʧʦʚʠʥʥʠʡ ʧʨʦʡʪʠ ʩʪʘʜʽʶ "ʥʘʚʯʘʥʥʷ", 

ʪʦʙʪʦ ʩʘʤʦʩʪʽʡʥʦ ʧʨʦʨʦʙʠʪʠ ʜʝʷʢʫ ʧʦʧʝʨʝʜʥʶ ʨʦʙʦʪʫ ʟ ʚʠʚʯʝʥʥʷ ʪʨʘʬʽʢʘ, ʷʢʠʡ 

ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʥʴʦʛʦ. ɺʠʟʥʘʯʝʥʥʷ ʧʨʠʥʘʣʝʞʥʦʩʪʽ ʢʦʤʧ'ʶʪʝʨʽʚ ʩʝʛʤʝʥʪʘʤ ʤʦʞʣʠʚʦ 

ʟʘ ʨʘʭʫʥʦʢ ʥʘʷʚʥʦʩʪʽ ʚ ʢʘʜʨʽ ʥʝ ʪʽʣʴʢʠ ʘʜʨʝʩʠ ʧʨʠʟʥʘʯʝʥʥʷ, ʘʣʝ ʡ ʘʜʨʝʩʠ ʜʞʝʨʝʣʘ, 

ʷʢʝ ʟʛʝʥʝʨʫʚʘʣʦ ʧʘʢʝʪ. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʘʜʨʝʩʫ ʜʞʝʨʝʣʘ, ʢʦʤʫʪʘʪʦʨ 

ʫʩʪʘʥʦʚʣʶʻ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʤʽʞ ʥʦʤʝʨʘʤʠ ʧʦʨʪʽʚ ʽ ʘʜʨʝʩʘʤʠ ʢʦʤʧ'ʶʪʝʨʽʚ. ʋ ʧʨʦʮʝʩʽ 

ʚʠʚʯʝʥʥʷ ʤʝʨʝʞʽ ʤʽʩʪ/ʢʦʤʫʪʘʪʦʨ ʧʨʦʩʪʦ ʧʝʨʝʜʘʻ ʥʘ ʚʭʦʜʘʭ ʡʦʛʦ ʧʦʨʪʽʚ ʢʘʜʨʠ ʱʦ 

ʟôʷʚʣʷʶʪʴʩ ̫ʥʘ ʚʩʽ ʽʥʰʽ ʧʦʨʪʠ, ʧʨʘʮʶʶʯʠ ʷʢʠʡʩʴ ʯʘʩ ʧʦʚʪʦʨʶʚʘʯʝʤ. ʇʽʩʣʷ ʪʦʛʦ, ʷʢ 

ʤʽʩʪ/ʢʦʤʫʪʘʪʦʨ ʫʧʽʟʥʘʻ ʧʨʦ ʧʨʠʥʘʣʝʞʥʽʩʪʴ ʘʜʨʝʩ ʩʝʛʤʝʥʪʘʤ, ʚʽʥ ʧʦʯʠʥʘʻ ʧʝʨʝʜʘʚʘʪʠ 

ʢʘʜʨʠ ʤʽʞ ʧʦʨʪʘʤʠ ʪʽʣʴʢʠ ʫ ʚʠʧʘʜʢʫ ʤʽʞʩʝʛʤʝʥʪʥʦʾ ʧʝʨʝʜʘʯʽ. ʗʢʱʦ, ʫʞʝ ʧʽʩʣʷ 

ʟʘʚʝʨʰʝʥʥʷ ʥʘʚʯʘʥʥʷ, ʥʘ ʚʭʦʜʽ ʢʦʤʫʪʘʪʦʨʘ ʨʘʧʪʦʤ ʟ'ʷʚʠʪʴʩʷ ʢʘʜʨ ʽʟ ʥʝʚʽʜʦʤʦʶ 

ʘʜʨʝʩʦʶ ʧʨʠʟʥʘʯʝʥʥʷ, ʪʦ ʮʝʡ ʢʘʜʨ ʙʫʜʝ ʧʦʚʪʦʨʝʥʠʡ ʥʘ ʚʩʽʭ ʧʦʨʪʘʭ. 

ʄʦʩʪʠ/ʢʦʤʫʪʘʪʦʨʠ, ʱʦ ʧʨʘʮʶʶʪʴ ʦʧʠʩʘʥʠʤ ʩʧʦʩʦʙʦʤ, ʟʚʠʯʘʡʥʦ ʥʘʟʠʚʘʶʪʴʩʷ 

ʧʨʦʟʦʨʠʤʠ (transparent), ʦʩʢʽʣʴʢʠ ʧʦʷʚʘ ʪʘʢʠʭ ʤʦʩʪʽʚ/ʢʦʤʫʪʘʪʦʨʽʚ ʫ ʤʝʨʝʞʽ ʮʽʣʢʦʤ ʥʝ 

ʧʦʤʽʪʥʦ ʜʣʷ ʾʾ ʢʽʥʮʝʚʠʭ ʚʫʟʣʽʚ. ʎʝ ʜʦʟʚʦʣʷʻ ʥʝ ʟʤʽʥʶʚʘʪʠ ʾʭʥʻ ʧʨʦʛʨʘʤʥʝ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʠ ʧʝʨʝʭʦʜʽ ʚʽʜ ʧʨʦʩʪʠʭ ʢʦʥʬʽʛʫʨʘʮʽʡ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʪʽʣʴʢʠ 

ʢʦʥʮʝʥʪʨʘʪʦʨʠ, ʜʦ ʙʽʣʴʰ ʩʢʣʘʜʥʠʭ, ʩʝʛʤʝʥʪʦʚʘʥʠʭ. 

ɯʩʥʫʻ ʡ ʽʥʰʠʡ ʢʣʘʩ ʤʦʩʪʽʚ/ʢʦʤʫʪʘʪʦʨʽʚ, ʷʢʽ ʧʝʨʝʜʘʶʪʴ ʢʘʜʨʠ ʤʽʞ ʩʝʛʤʝʥʪʘʤʠ ʥʘ 

ʦʩʥʦʚʽ ʧʦʚʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʤʽʞʩʝʛʤʝʥʪʥʠʡ ʤʘʨʰʨʫʪ. ʎʶ ʽʥʬʦʨʤʘʮʽʶ ʟʘʧʠʩʫʻ ʚ 

ʢʘʜʨ ʩʪʘʥʮʽʷ-ʜʞʝʨʝʣʦ ʢʘʜʨʘ, ʪʦʤʫ ʛʦʚʦʨʷʪʴ, ʱʦ ʪʘʢʽ ʧʨʠʩʪʨʦʾ ʨʝʘʣʽʟʫʶʪʴ ʘʣʛʦʨʠʪʤ 

ʤʘʨʰʨʫʪʠʟʘʮʽʾ ʚʽʜ ʜʞʝʨʝʣʘ (source routing). ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʤʦʩʪʽʚ/ʢʦʤʫʪʘʪʦʨʽʚ ʽʟ 

ʤʘʨʰʨʫʪʠʟʘʮʽʻʶ ʚʽʜ ʜʞʝʨʝʣʘ ʢʽʥʮʝʚʽ ʚʫʟʣʠ ʧʦʚʠʥʥʽ ʙʫʪʠ ʚ ʢʫʨʩʽ ʨʦʟʧʦʜʽʣʫ ʤʝʨʝʞʽ ʥʘ 

ʩʝʛʤʝʥʪʠ ʽ ʧʨʦ ʤʝʨʝʞʥʽ ʘʜʘʧʪʝʨʠ, ʫ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʧʦʚʠʥʥʽ ʫ ʩʚʦʻʤʫ ʧʨʦʛʨʘʤʥʦʤʫ 

ʟʘʙʝʟʧʝʯʝʥʥʽ ʤʘʪʠ ʢʦʤʧʦʥʝʥʪ, ʷʢʠʡ ʟʘʡʤʘʻʪʴʩʷ ʚʠʙʦʨʦʤ ʤʘʨʰʨʫʪʫ ʢʘʜʨʽʚ. 

ɿʘ ʧʨʦʩʪʦʪʫ ʧʨʠʥʮʠʧʫ ʨʦʙʦʪʠ ʧʨʦʟʦʨʦʛʦ ʤʦʩʪʘ/ʢʦʤʫʪʘʪʦʨʘ ʜʦʚʦʜʠʪʴʩʷ 

ʨʦʟʧʣʘʯʫʚʘʪʠʩʷ ʦʙʤʝʞʝʥʥʷʤʠ ʥʘ ʪʦʧʦʣʦʛʽʶ ʤʝʨʝʞʽ, ʧʦʙʫʜʦʚʘʥʦʾ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʧʨʠʩʪʨʦʾʚ ʜʘʥʦʛʦ ʪʠʧʫ - ʪʘʢʽ ʤʝʨʝʞʽ ʥʝ ʤʦʞʫʪʴ ʤʘʪʠ ʟʘʤʢʥʫʪʠʭ ʤʘʨʰʨʫʪʽʚ - ʧʝʪʝʣʴ. 

ʄʽʩʪ/ʢʦʤʫʪʘʪʦʨ ʥʝ ʤʦʞʝ ʧʨʘʚʠʣʴʥʦ ʧʨʘʮʶʚʘʪʠ ʚ ʤʝʨʝʞʽ ʟ ʧʝʪʣʷʤʠ, ʧʨʠ ʮʴʦʤʫ 

ʤʝʨʝʞʘ ʟʘʩʤʽʯʫʻʪʴʩʷ ʧʘʢʝʪʘʤʠ, ʷʢʽ ʟʘʮʠʢʣʶʶʪʴʩʷ, ʽ ʾʾ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʟʥʠʞʫʻʪʴʩʷ. 
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ɼʣʷ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʧʝʪʝʣʴ ʫ ʢʦʥʬʽʛʫʨʘʮʽʾ ʤʝʨʝʞʽ ʨʦʟʨʦʙʣʝʥʠʡ 

ʘʣʛʦʨʠʪʤ ʧʦʢʨʠʚʘʶʯʦʛʦ ʜʝʨʝʚʘ (Spanning Tree Algorithm, STA). ʎʝʡ ʘʣʛʦʨʠʪʤ 

ʜʦʟʚʦʣʷʻ ʤʦʩʪʘʤ/ʢʦʤʫʪʘʪʦʨʘʤ ʘʜʘʧʪʠʚʥʦ ʙʫʜʫʚʘʪʠ ʜʝʨʝʚʦ ʟʚ'ʷʟʢʽʚ, ʢʦʣʠ ʚʦʥʠ 

ʚʠʚʯʘʶʪʴ ʪʦʧʦʣʦʛʽʶ ʟʚ'ʷʟʢʽʚ ʩʝʛʤʝʥʪʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʴʥʠʭ ʪʝʩʪʦʚʠʭ ʢʘʜʨʽʚ. 

ʇʨʠ ʚʠʷʚʣʝʥʥʽ ʟʘʤʢʥʫʪʠʭ ʢʦʥʪʫʨʽʚ ʜʝʷʢʽ ʟʚ'ʷʟʢʠ ʦʙ'ʷʚʣʷʶʪʴʩʷ ʨʝʟʝʨʚʥʠʤʠ. 

ʄʽʩʪ/ʢʦʤʫʪʘʪʦʨ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʨʝʟʝʨʚʥʠʡ ʟʚ'ʷʟʦʢ ʪʽʣʴʢʠ ʧʨʠ ʚʽʜʤʦʚʽ 

ʦʩʥʦʚʥʦʛʦ ʟ'ʷʟʢʫ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʤʝʨʝʞʽ, ʧʦʙʫʜʦʚʘʥʽ ʥʘ ʦʩʥʦʚʽ ʤʦʩʪʽʚ/ʢʦʤʫʪʘʪʦʨʽʚ, ʷʢʽ 

ʧʽʜʪʨʠʤʫʶʪʴ ʘʣʛʦʨʠʪʤ ʧʦʢʨʠʚʘʶʯʦʛʦ ʜʝʨʝʚʘ ʤʘʶʪʴ ʜʝʷʢʠʡ ʟʘʧʘʩ ʥʘʜʽʡʥʦʩʪʽ, ʘʣʝ 

ʧʽʜʚʠʱʠʪʠ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʟʘ ʨʘʭʫʥʦʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʝʢʽʣʴʢʦʭ ʨʽʚʥʦʙʽʞʥʠʭ ʟʚ'ʷʟʢʽʚ 

ʫ ʪʘʢʠʭ ʤʝʨʝʞʘʭ ʥʝ ʤʦʞʥʘ. 

ɸʪʨʠʙʫʪʠ ʢʦʤʫʪʘʪʦʨʽʚ Ethernet 

ʄʦʩʪʠ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟʽ ʩʪʘʥʜʘʨʪʦʤ IEEE 802.1d ʧʦʚʠʥʥʽ ʦʜʝʨʞʘʪʠ ʧʘʢʝʪ 

ʮʽʣʢʦʤ ʜʦ ʪʦʛʦ, ʷʢ ʚʽʥ ʙʫʜʝ ʧʝʨʝʜʘʥʠʡ ʘʜʨʝʩʘʪʫ, ʘ ʢʦʤʫʪʘʪʦʨʠ ʤʦʞʫʪʴ ʧʦʯʘʪʠ 

ʧʝʨʝʜʘʯʫ ʧʘʢʝʪʘ, ʥʝ ʧʨʠʡʥʷʚʰʠ ʡʦʛʦ ʮʽʣʢʦʤ. 

ɺʽʨʪʫʘʣʴʥʽ ʟ'ʻʜʥʘʥʥʷ 

ʂʦʤʫʪʘʪʦʨ Ethernet ʧʽʜʪʨʠʤʫʻ ʚʥʫʪʨʽʰʥʶ ʪʘʙʣʠʮʶ, ʷʢʘ ʟʚ'ʷʟʫʻ ʧʦʨʪʠ ʟ ʘʜʨʝʩʘʤʠ 

ʧʽʜʢʣʶʯʝʥʠʭ ʜʦ ʥʠʭ ʧʨʠʩʪʨʦʾʚ (ʪʘʙʣʠʮʷ 1). ʎʶ ʪʘʙʣʠʮʶ ʘʜʤʽʥʽʩʪʨʘʪʦʨ ʤʝʨʝʞʽ ʤʦʞʝ 

ʩʪʚʦʨʠʪʠ ʩʘʤʦʩʪʽʡʥʦ ʘʙʦ ʟʘʜʘʪʠ ʾʾ ʘʚʪʦʤʘʪʠʯʥʝ ʩʪʚʦʨʝʥʥʷ ʟʘʩʦʙʘʤʠ ʢʦʤʫʪʘʪʦʨʘ. 

ʊʘʙʣʠʮʷ 1  
MAC -ʘʜʨʝʩʘ  ʅʦʤʝʨ ʧʦʨʪʘ 

A 1 

B 2 

C 3 

D 4 

ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʪʘʙʣʠʮʶ ʘʜʨʝʩ ʽ ʘʜʨʝʩʘ ʦʜʝʨʞʫʚʘʯʘ , ʷʢʽ ʤʽʩʪʷʪʴʩʷ ʚ ʧʘʢʝʪʽ, 

ʢʦʤʫʪʘʪʦʨ ʦʨʛʘʥʽʟʫʻ ʚʽʜʧʨʘʚʣʝʥʥʷ ʟ'ʻʜʥʘʥʥʷ ʧʦʨʪʫ ʚʽʜʧʨʘʚʥʠʢʘ ʟ ʧʦʨʪʦʤ ʦʜʝʨʞʫʚʘʯʘ 

ʽ ʧʝʨʝʜʘʻ ʧʘʢʝʪ ʯʝʨʝʟ ʮʝ ʟ'ʻʜʥʘʥʥʷ ʅʘ ʨʠʩʫʥʢʫ ʚʫʟʦʣ ɸ ʧʦʩʠʣʘʻ ʧʘʢʝʪ ʚʫʟʣʫ D. 

ɿʥʘʭʦʜʷʯʠ ʘʜʨʝʩʫ ʦʜʝʨʞʫʚʘʯʘ ʫ ʩʚʦʾʡ ʚʥʫʪʨʽʰʥʽʡ ʪʘʙʣʠʮʽ, ʢʦʤʫʪʘʪʦʨ ʧʝʨʝʜʘʻ ʧʘʢʝʪ 

ʫ ʧʦʨʪ 4. 

ʈʠʩʫʥʦʢ 19. ɺʽʨʪʫʘʣʴʥʝ ʟ'ʻʜʥʘʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʦʤʫʪʘʪʦʨʘ Ethernet 

ɺʽʨʪʫʘʣʴʥʝ ʟ'ʻʜʥʘʥʥʷ ʤʽʞ ʧʦʨʪʘʤʠ ʢʦʤʫʪʘʪʦʨʘ ʟʙʝʨʽʛʘʻʪʴʩʷ ʧʨʦʪʷʛʦʤ ʧʝʨʝʜʘʯʽ 

ʦʜʥʦʛʦ ʧʘʢʝʪʘ, ʪʦʙʪʦ ʜʣʷ ʢʦʞʥʦʛʦ ʧʘʢʝʪʘ ʚʽʨʪʫʘʣʴʥʝ ʟ'ʻʜʥʘʥʥʷ ʦʨʛʘʥʽʟʫʻʪʴʩʷ ʥʘʥʦʚʦ 

ʥʘ ʦʩʥʦʚʽ ʘʜʨʝʩʠ ʦʜʝʨʞʫʚʘʯʘ, ʱʦ ʤʽʩʪʠʪʴʩʷ ʚ ʮʴʦʤʫ ʧʘʢʝʪʽ.  

ʆʩʢʽʣʴʢʠ ʧʘʢʝʪ ʧʝʨʝʜʘʻʪʴʩʷ ʪʽʣʴʢʠ ʚ ʪʦʡ ʧʦʨʪ, ʜʦ ʷʢʦʛʦ ʧʽʜʢʣʶʯʝʥʠʡ ʘʜʨʝʩʘʪ, 

ʽʥʰʽ ʢʦʨʠʩʪʫʚʘʯʽ (ʫ ʥʘʰʦʤʫ ʧʨʠʢʣʘʜʽ - B ʽ C) ʥʝ ʦʜʝʨʞʘʪʴ ʮʝʡ ʧʘʢʝʪ. ʊʘʢʠʤ ʯʠʥʦʤ, 



 87 

ʢʦʤʫʪʘʪʦʨʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʟʘʩʦʙʠ ʙʝʟʧʝʢʠ, ʥʝʜʦʩʪʫʧʥʽ ʜʣʷ ʩʪʘʥʜʘʨʪʥʠʭ ʧʦʚʪʦʨʶʚʘʯʽʚ 

Ethernet.  

ʆʜʥʦʯʘʩʥʽ ʟ'ʻʜʥʘʥʥʷ 
ʋ ʢʦʤʫʪʘʪʦʨʘʭ Ethernet ʧʝʨʝʜʘʯʘ ʜʘʥʠʭ ʤʽʞ ʙʫʜʴ-ʷʢʠʤʠ ʧʘʨʘʤʠ ʧʦʨʪʽʚ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʝʟʘʣʝʞʥʦ ʽ, ʦʪʞʝ, ʜʣʷ ʢʦʞʥʦʛʦ ʚʽʨʪʫʘʣʴʥʦʛʦ ʟ'ʻʜʥʘʥʥʷ ʚʠʜʽʣʷʻʪʴʩʷ ʚʩʷ 

ʩʤʫʛʘ ʢʘʥʘʣʫ. ʅʘʧʨʠʢʣʘʜ, ʢʦʤʫʪʘʪʦʨ 10 Mbps ʥʘ ʤʘʣʶʥʢʫ 1 ʤʦʞʝ ʟʘʙʝʟʧʝʯʠʪʠ 

ʦʜʥʦʯʘʩʥʫ ʧʝʨʝʜʘʯʫ ʧʘʢʝʪʘ ʟ A ʫ D ʽ ʟ ʧʦʨʪʫ B ʫ ʧʦʨʪ C ʽʟ ʩʤʫʛʦʶ 10 Mbps ʜʣʷ 

ʢʦʞʥʦʛʦ ʟ'ʻʜʥʘʥʥʷ. 

ʆʩʢʽʣʴʢʠ ʜʣʷ ʢʦʞʥʦʛʦ ʟ'ʻʜʥʘʥʥʷ ʜʘʻʪʴʩʷ ʩʤʫʛʘ 10 Mbps, ʩʫʤʘʨʥʘ ʧʨʦʧʫʩʢʥʘ 

ʩʧʨʦʤʦʞʥʽʩʪʴ ʢʦʤʫʪʘʪʦʨʘ ʚ ʧʨʠʚʝʜʝʥʦʤʫ ʧʨʠʢʣʘʜʽ ʩʢʣʘʜʘʻ 20 Mbps. ʗʢʱʦ ʜʘʥʽ 

ʧʝʨʝʜʘʶʪʴʩʷ ʤʽʞ ʚʝʣʠʢʠʤ ʯʠʩʣʦʤ ʧʘʨ ʧʦʨʪʽʚ, ʽʥʪʝʛʨʘʣʴʥʘ ʩʤʫʛʘ ʚʽʜʧʦʚʽʜʥʦ 

ʨʦʟʰʠʨʶʻʪʴʩʷ. ʅʘʧʨʠʢʣʘʜ, 24 ʧʦʨʪʦʚʠʡ ʢʦʤʫʪʘʪʦʨ Ethernet ʤʦʞʝ ʟʘʙʝʟʧʝʯʫʚʘʪʠ 

ʽʥʪʝʛʨʘʣʴʥʫ ʧʨʦʧʫʩʢʥʫ ʩʧʨʦʤʦʞʥʽʩʪʴ ʜʦ 120 Mbps ʧʨʠ ʦʜʥʦʯʘʩʥʽʡ ʦʨʛʘʥʽʟʘʮʽʾ 12 

ʟ'ʻʜʥʘʥʴ ʽʟ ʩʤʫʛʦʶ 10 Mbps ʜʣʷ ʢʦʞʥʦʛʦ ʟ ʥʠʭ. ʊʝʦʨʝʪʠʯʥʦ, ʽʥʪʝʛʨʘʣʴʥʘ ʩʤʫʛʘ 

ʢʦʤʫʪʘʪʦʨʘ ʟʨʦʩʪʘʻ ʧʨʦʧʦʨʮʽʡʥʦ ʯʠʩʣʫ ʧʦʨʪʽʚ. ʆʜʥʘʢ, ʫ ʨʝʘʣʴʥʦʩʪʽ ʰʚʠʜʢʽʩʪʴ 

ʧʝʨʝʩʠʣʢʠ ʧʘʢʝʪʽʚ, ʦʙʤʽʨʶʚʘʥʘ ʚ Mbps, ʤʝʥʰʝ ʥʽʞ ʩʫʤʘʨʥʘ ʩʤʫʛʘ ʧʘʨ ʧʦʨʪʽʚ ʟʘ 

ʨʘʭʫʥʦʢ ʚʥʫʪʨʽʰʥʴʦʛʦ ʙʣʦʢʫʚʘʥʥʷ. ɼʣʷ ʢʦʤʫʪʘʪʦʨʽʚ ʚʠʩʦʢʦʛʦ ʢʣʘʩʫ ʙʣʦʢʫʚʘʥʥʷ 

ʜʫʞʝ ʥʝʟʥʘʯʥʦ ʟʥʠʞʫʻ ʽʥʪʝʛʨʘʣʴʥʫ ʩʤʫʛʫ ʧʨʠʩʪʨʦʶ. 

ʂʦʤʫʪʘʪʦʨ Ethernet 10 Mbps ʤʦʞʝ ʟʘʙʝʟʧʝʯʠʪʠ ʚʠʩʦʢʫ ʧʨʦʧʫʩʢʥʫ ʩʧʨʦʤʦʞʥʽʩʪʴ 

ʟʘ ʫʤʦʚʠ ʦʨʛʘʥʽʟʘʮʽʾ ʦʜʥʦʯʘʩʥʠʭ ʟ'ʻʜʥʘʥʴ ʤʽʞ ʫʩʽʤʘ ʧʘʨʘʤʠ ʧʦʨʪʽʚ. ʆʜʥʘʢ, ʫ 

ʨʝʘʣʴʥʦʤʫ ʞʠʪʪʽ ʪʨʘʬʽʢ ʟʚʠʯʘʡʥʦ ʷʚʣʷʻ ʩʦʙʦʶ ʩʠʪʫʘʮʽʶ "ʦʜʠʥ ʜʦ ʙʘʛʘʪʴʦʭ" 

(ʥʘʧʨʠʢʣʘʜ, ʙʘʛʘʪʦ ʢʦʨʠʩʪʫʚʘʯʽʚ ʤʝʨʝʞʽ ʟʚʝʨʪʘʻʪʴʩʷ ʜʦ ʨʝʩʫʨʩʽʚ ʦʜʥʦʛʦ ʩʝʨʚʝʨʘ). ʋ 

ʪʘʢʠʭ ʚʠʧʘʜʢʘʭ ʧʨʦʧʫʩʢʥʘ ʩʧʨʦʤʦʞʥʽʩʪʴ ʢʦʤʫʪʘʪʦʨʘ ʚ ʥʘʰʦʤʫ ʧʨʠʢʣʘʜʽ ʥʝ ʙʫʜʝ 

ʧʝʨʝʚʠʱʫʚʘʪʠ 10 Mbps, ʽ ʢʦʤʫʪʘʪʦʨ ʥʝ ʟʘʙʝʟʧʝʯʠʪʴ ʽʩʪʦʪʥʦʾ ʧʝʨʝʚʘʛʠ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟʽ 

ʟʚʠʯʘʡʥʠʤ ʢʦʥʮʝʥʪʨʘʪʦʨʦʤ (ʧʦʚʪʦʨʶʚʘʯʝʤ). 

ʅʘʧʨʠʢʣʘʜ ʪʨʠ ʚʫʟʣʠ A, B ʽ D ʧʝʨʝʜʘʶʪʴ ʜʘʥʽ ʚʫʟʣʫ C (ʤʘʣ.1). ʂʦʤʫʪʘʪʦʨ 

ʟʙʝʨʽʛʘʻ ʧʘʢʝʪʠ ʚʽʜ ʚʫʟʣʽʚ A ʽ B ʫ ʩʚʦʾʡ ʧʘʤ'ʷʪʽ ʜʦʪʠ, ʧʦʢʠ ʥʝ ʟʘʚʝʨʰʠʪʴʩʷ ʧʝʨʝʜʘʯʘ 

ʧʘʢʝʪʘ ʟ ʚʫʟʣʘ D. ʇʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʧʝʨʝʜʘʯʽ ʧʘʢʝʪʘ ʢʦʤʫʪʘʪʦʨ ʧʦʯʠʥʘʻ ʧʝʨʝʜʘʚʘʪʠ 

ʧʘʢʝʪʠ, ʷʢʽ ʟʙʝʨʽʛʘʶʪʴʩʷ ʚ ʧʘʤ'ʷʪʽ, ʚʽʜ ʚʫʟʣʽʚ A ʽ B. ʋ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʧʨʦʧʫʩʢʥʘ 

ʩʧʨʦʤʦʞʥʽʩʪʴ ʢʦʤʫʪʘʪʦʨʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʩʤʫʛʦʶ ʢʘʥʘʣʫ C (ʫ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ 10 

Mbps). ʆʧʠʩʘʥʘ ʚ ʜʘʥʦʤʫ ʧʨʠʢʣʘʜʽ ʩʠʪʫʘʮʽʷ ʻ ʽʥʰʦʁ  ʬʦʨʤʦʶ ʙʣʦʢʫʚʘʥʥʷ. 

ʐʚʠʜʢʽʩʪʴ ʧʝʨʝʜʘʯʽ ʤʽʞ ʧʦʨʪʘʤʠ 

ʇʨʠ ʩʤʫʟʽ 10 Mbps Ethernet ʤʦʞʝ ʧʝʨʝʜʘʚʘʪʠ 14880 ʧʘʢʝʪʽʚ ʫ ʩʝʢʫʥʜʫ (PPS) ʜʣʷ 

ʧʘʢʝʪʽʚ ʤʽʥʽʤʘʣʴʥʦʛʦ ʨʦʟʤʽʨʫ (64 ʙʘʡʪʘ). ʎʝʡ ʧʘʨʘʤʝʪʨ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʣʘʩʪʠʚʦʩʪʷʤʠ 

ʩʝʨʝʜʦʚʠʱʘ. ʂʦʤʫʪʘʪʦʨ, ʷʢʠʡ ʟʜʘʪʥʠʡ ʟʘʙʝʟʧʝʯʠʪʠ ʰʚʠʜʢʽʩʪʴ 14880 PPS ʤʽʞ 

ʧʦʨʪʘʤʠ, ʮʽʣʢʦʤ ʚʠʢʦʨʠʩʪʦʚʫʻ ʤʦʞʣʠʚʦʩʪʽ ʩʝʨʝʜʦʚʠʱʘ. ʉʤʫʛʘ ʧʨʦʧʫʩʢʘʥʥʷ 

ʩʝʨʝʜʦʚʠʱʘ ʻ ʚʘʞʣʠʚʠʤ ʧʘʨʘʤʝʪʨʦʤ, ʦʩʢʽʣʴʢʠ ʢʦʤʫʪʘʪʦʨ, ʷʢʠʡ ʟʘʙʝʟʧʝʯʫʻ ʧʝʨʝʜʘʯʫ 

ʧʘʢʝʪʽʚ ʽʟ ʪʘʢʦʶ ʰʚʠʜʢʽʩʪʶ, ʮʽʣʢʦʤ ʚʠʢʦʨʠʩʪʦʚʫʻ ʤʦʞʣʠʚʦʩʪʽ ʩʝʨʝʜʦʚʠʱʘ, ʥʘʜʘʶʯʠ 

ʢʦʨʠʩʪʫʚʘʯʘʤ ʤʘʢʩʠʤʘʣʴʥʫ ʩʤʫʛʫ. 

ɿʘʛʘʣʴʥʘ ʧʨʦʧʫʩʢʥʘ ʩʧʨʦʤʦʞʥʽʩʪʴ 

ʆʙʤʽʨʶʚʘʥʘ ʚ Mbps ʘʙʦ PPS, ʟʘʛʘʣʴʥʘ ʧʨʦʧʫʩʢʥʘ ʩʧʨʦʤʦʞʥʽʩʪʴ ʭʘʨʘʢʪʝʨʠʟʫʻ 

ʤʘʢʩʠʤʘʣʴʥʫ ʰʚʠʜʢʽʩʪʴ, ʽʟ ʷʢʦʶ ʧʘʢʝʪʠ ʤʦʞʫʪʴ ʧʝʨʝʜʘʚʘʪʠʩʷ ʯʝʨʝʟ ʢʦʤʫʪʘʪʦʨ 

ʘʜʨʝʩʘʪʘʤ. ʋ ʢʦʤʫʪʘʪʦʨʘʭ, ʫʩʽ ʧʦʨʪʠ ʷʢʽ ʤʘʶʪʴ ʩʤʫʛʫ 10 Mbps ʩʫʤʘʨʥʘ ʧʨʦʧʫʩʢʥʘ 

ʩʧʨʦʤʦʞʥʽʩʪʴ ʜʦʨʽʚʥʶʻ ʰʚʠʜʢʦʩʪʽ ʧʦʨʪʘ, ʧʦʤʥʦʞʝʥʦʾ ʥʘ ʯʠʩʣʦ ʚʽʨʪʫʘʣʴʥʠʭ 

ʟ'ʻʜʥʘʥʴ, ʷʢʽ ʤʦʞʫʪʴ ʽʩʥʫʚʘʪʠ ʦʜʥʦʯʘʩʥʦ (ʯʠʩʣʦ ʧʦʨʪʽʚ ʢʦʤʫʪʘʪʦʨʘ, ʧʦʜʽʣʝʥʝ ʥʘ 2). 

ʂʦʤʫʪʘʪʦʨ, ʟʜʘʪʥʠʡ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʤʘʢʩʠʤʘʣʴʥʫ ʰʚʠʜʢʽʩʪʴ ʧʝʨʝʜʘʯʽ ʥʝ ʤʘʶʯʠ 

ʚʥʫʪʨʽʰʥʴʦʛʦ ʙʣʦʢʫʚʘʥʥʷ. 
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ɿʘʪʨʠʤʢʘ 

ɿʘʪʨʠʤʢʘ - ʮʝ ʧʨʦʤʽʞʦʢ ʯʘʩʫ ʤʽʞ ʦʜʝʨʞʘʥʥʷʤ ʧʘʢʝʪʘ ʚʽʜ ʚʽʜʧʨʘʚʥʠʢʘ ʽ 

ʧʝʨʝʜʘʯʝʶ ʡʦʛʦ ʦʜʝʨʞʫʚʘʯʫ. ɿʚʠʯʘʡʥʦ ʟʘʪʨʠʤʢʫ ʚʠʤʽʨʶʶʪʴ ʚʽʜʥʦʩʥʦ ʧʝʨʰʦʛʦ ʙʽʪʘ 

ʧʘʢʝʪʘ. 

ʂʦʤʫʪʘʪʦʨʠ Ethernet ʤʦʞʫʪʴ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʜʫʞʝ ʥʠʟʴʢʫ ʟʘʪʨʠʤʢʫ ʧʽʩʣʷ ʪʦʛʦ, ʷʢ 

ʙʫʜʝ ʚʠʟʥʘʯʝʥʠʡ ʘʜʨʝʩʘʪ. ʆʩʢʽʣʴʢʠ ʘʜʨʝʩʘ ʦʜʝʨʞʫʚʘʯʘ ʨʦʟʤʽʱʘʻʪʴʩʷ ʥʘ ʧʦʯʘʪʢʫ 

ʧʘʢʝʪʘ, ʧʝʨʝʜʘʯʫ ʤʦʞʥʘ ʧʦʯʘʪʠ ʜʦ ʪʦʛʦ, ʷʢ ʧʘʢʝʪ ʙʫʜʝ ʮʽʣʢʦʤ ʧʨʠʡʥʷʪʠʡ ʚʽʜ 

ʚʽʜʧʨʘʚʥʠʢʘ. ʊʘʢʠʡ ʤʝʪʦʜ ʥʘʟʠʚʘʻʪʴʩʷ ʢʦʤʫʪʘʮʽʻʶ ʥʘ ʣʴʦʪʫ (cut-through) ʽ 

ʟʘʙʝʟʧʝʯʫʻ ʤʽʥʽʤʘʣʴʥʫ ʟʘʪʨʠʤʢʫ. ʄʘʣʘ ʟʘʪʨʠʤʢʘ ʚʘʞʣʠʚʘ, ʦʩʢʽʣʴʢʠ ʟ ʥʝʶ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟʚ'ʷʟʘʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʢʦʤʫʪʘʪʦʨʘ. ʆʜʥʘʢ ʤʝʪʦʜ ʢʦʤʫʪʘʮʽʾ ʥʘ ʣʴʦʪʫ 

ʥʝ ʧʝʨʝʚʽʨʷʻ ʧʘʢʝʪʠ ʥʘ ʧʨʝʜʤʝʪ ʧʦʤʠʣʦʢ. 

ʇʨʠ ʪʘʢʦʤʫ ʩʧʦʩʦʙʽ ʢʦʤʫʪʘʪʦʨ ʧʝʨʝʜʘʻ ʚʩʽ ʧʘʢʝʪʠ (ʥʘʚʽʪʴ ʪʽ, ʱʦ ʤʽʩʪʷʪʴ 

ʧʦʤʠʣʢʠ). ʅʘʧʨʠʢʣʘʜ, ʧʨʠ ʚʠʥʠʢʥʝʥʥʽ ʢʦʣʽʟʽʾ ʧʽʩʣʷ ʧʦʯʘʪʢʫ ʧʝʨʝʜʘʯʘ ʧʘʢʝʪʘ (ʘʜʨʝʩʘ 

ʚʞʝ ʦʪʨʠʤʘʥʘ) ʦʪʨʠʤʘʥʠʡ ʬʨʘʛʤʝʥʪ ʫʩʝ ʨʽʚʥʦ ʙʫʜʝ ʧʝʨʝʜʘʥʠʡ ʘʜʨʝʩʘʪʫ. ʇʝʨʝʜʘʯʘ 

ʪʘʢʠʭ ʬʨʘʛʤʝʥʪʽʚ ʟʘʡʤʘʻ ʯʘʩʪʠʥʫ ʩʤʫʛʠ ʢʘʥʘʣʫ ʽ ʟʥʠʞʫʻ ʟʘʛʘʣʴʥʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ 

ʢʦʤʫʪʘʪʦʨʘ. 

ʇʨʠ ʧʝʨʝʜʘʯʽ ʧʘʢʝʪʽʚ ʽʟ ʥʠʟʴʢʦʰʚʠʜʢʽʩʥʦʛʦ ʧʦʨʪʘ ʫ ʚʠʩʦʢʦʰʚʠʜʢʽʩʥʠʡ 

(ʥʘʧʨʠʢʣʘʜ, ʽʟ ʧʦʨʪʫ 10 Mbps ʫ ʧʦʨʪ 100 Mbps) ʢʦʤʫʪʘʮʽʶ ʥʘ ʣʴʦʪʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʚʟʘʛʘʣʽ ʥʝʤʦʞʣʠʚʦ. ʆʩʢʽʣʴʢʠ ʧʦʨʪ-ʧʨʠʡʤʘʯ ʤʘʻ ʚʝʣʠʢʫ ʰʚʠʜʢʽʩʪʴ, ʥʽʞ ʧʝʨʝʜʘʚʘʯ, 

ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʢʦʤʫʪʘʮʽʾ ʥʘ ʣʴʦʪʫ ʥʝʤʠʥʫʯʝ ʚʠʥʠʢʥʫʪʴ ʧʦʤʠʣʢʠ. ʇʨʠ ʦʨʛʘʥʽʟʘʮʽʾ 

ʚʽʨʪʫʘʣʴʥʦʛʦ ʟ'ʻʜʥʘʥʥʷ ʤʽʞ ʧʦʨʪʘʤʠ ʟ ʨʽʟʥʦʶ ʰʚʠʜʢʽʩʪʶ ʧʦʪʨʽʙʥʘ ʙʫʬʝʨʠʟʘʮʽʷ 

ʧʘʢʝʪʽʚ. 

ʄʘʣʘ ʟʘʪʨʠʤʢʘ ʧʽʜʚʠʱʫʻ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʤʝʨʝʞ, ʫ ʷʢʠʭ ʜʘʥʽ ʧʝʨʝʜʘʶʪʴʩʷ ʫ ʚʠʜʽ 

ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʦʢʨʝʤʠʭ ʧʘʢʝʪʽʚ, ʢʦʞʥʠʡ ʽʟ ʷʢʠʡ ʤʽʩʪʠʪʴ ʘʜʨʝʩ ʦʜʝʨʞʫʚʘʯʘ. ʋ 

ʤʝʨʝʞʘʭ, ʜʝ ʜʘʥʽ ʧʝʨʝʜʘʶʪʴʩʷ ʫ ʬʦʨʤʽ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʧʘʢʝʪʽʚ ʟ ʦʨʛʘʥʽʟʘʮʽʻʶ 

ʚʽʨʪʫʘʣʴʥʦʛʦ ʢʘʥʘʣʫ, ʤʘʣʘ ʟʘʪʨʠʤʢʘ ʤʝʥʰʝ ʚʧʣʠʚʘʻ ʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ. 

 

ʇʠʪʘʥʥʷ ʜʣʷ ʩʘʤʦʢʦʥʪʨʦʣʶ: 

1. ɺ ʯʦʤʫ ʨʽʟʥʠʮʷ ʤʽʞ ʤʦʩʪʦʤ ʽ ʢʦʤʫʪʘʪʦʨʦʤ? 

2. ʑʦ ʪʘʢʝ ʘʪʨʠʙʫʪʠ ʢʦʤʫʪʘʪʦʨʽʚ Ethernet? 

3. ɺʽʨʪʫʘʣʴʥʽ ʟ'ʻʜʥʘʥʥʷ. 

4. ʆʜʥʦʯʘʩʥʽ ʟ'ʻʜʥʘʥʥʷ. 

5. ʗʢʘ ʰʚʠʜʢʽʩʪʴ ʧʝʨʝʜʘʯʽ ʤʽʞ ʧʦʨʪʘʤʠ? 

6. ʗʢʘ ʟʘʛʘʣʴʥʘ ʧʨʦʧʫʩʢʥʘ ʩʧʨʦʤʦʞʥʽʩʪʴ? 

7. ʑʦ ʪʘʢʝ ʟʘʪʨʠʤʢʘ? 
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ʊʝʤʘ 11. ʄʘʨʰʨʫʪʠʟʘʪʦʨʠ. ʄʝʪʦʜʠ ʤʘʨʰʨʫʪʠʟʘʮʽʾ. ɺʠʜʠ ʤʘʨʰʨʫʪʠʟʘʪʦʨʽʚ. 

 

ʇʠʪʘʥʥʷ: 

1. ʄʘʨʰʨʫʪʠʟʘʪʦʨʠ. 

2. ʄʝʪʦʜʠ ʤʘʨʰʨʫʪʠʟʘʮʽʾ. 

3. ɺʠʜʠ ʤʘʨʰʨʫʪʠʟʘʪʦʨʽʚ. 

 

ʃʽʪʝʨʘʪʫʨʘ:[ 1, ʩʪʦʨ. 85..92, 3, ʩʪʦʨ. 219..225] 

ʄʘʨʰʨʫʪʠʟʘʪʦʨʠ 

ʄʘʨʰʨʫʪʠʟʘʪʦʨ  ̒ʦʜʥʠʤ ʟ ʦʩʥʦʚʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʨʦʟʧʦʜʽʣʝʥʠʭ ʤʝʨʝʞ ʧʝʨʝʜʘʯʽ 

ʜʘʥʠʭ. ʇʦ ʩʫʪʽ ʩʪʚʦʨʝʥʥʷ ʨʦʟʧʦʜʽʣʝʥʠʭ ʤʝʨʝʞ ʙʫʣʦ ʙ ʥʝʤʦʞʣʠʚʠʤ ʙʝʟ 

ʤʘʨʰʨʫʪʠʟʘʪʦʨʽʚ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʤʽʩʮʝ ʤʘʨʰʨʫʪʠʟʘʪʦʨʽʚ ʫʩʝ ʯʘʩʪʽʰʝ 

ʟʘʡʤʘʶʪʴ ʢʦʤʫʪʘʪʦʨʠ, ʩʪʚʦʨʝʥʥʷ ʚʝʣʠʢʠʭ ʨʦʟʧʦʜʽʣʝʥʠʭ ʤʝʨʝʞ ʙʝʟ ʥʠʭ ʷʢ ʽ ʨʘʥʽʰʝ 

ʥʝʤʦʞʣʠʚʦ. ʂʨʽʤ ʪʦʛʦ, ʚʦʥʠ  ̒ʥʝʚʽʜ'ʻʤʥʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʤʝʨʝʞ ʦʧʝʨʘʪʦʨʽʚ Internet. 

 

ʈʠʩʫʥʦʢ 20. ʉʪʨʫʢʪʫʨʘ ʤʘʨʰʨʫʪʠʟʘʪʦʨʘ 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʟʥʘʯʝʥʥʷ ʥʘʡʙʽʣʴʰʦʛʦ ʚʠʨʦʙʥʠʢʘ ʤʘʨʰʨʫʪʠʟʘʪʦʨʽʚ ʢʦʤʧʘʥʽʾ 

Cisco - "ʮʝʡ ʧʨʠʩʪʨʽʡ ʪʨʝʪʴʦʛʦ ʨʽʚʥʷ, ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʻ ʦʜʥʫ ʽ ʙʽʣʴʰ ʤʝʪʨʠʢ ʜʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʰʣʷʭʫ ʧʝʨʝʜʘʯʽ ʤʝʨʝʞʥʦʛʦ ʪʨʘʬʽʢʘ ʥʘ ʦʩʥʦʚʽ ʽʥʬʦʨʤʘʮʽʾ 

ʤʝʨʝʞʥʦʛʦ ʨʽʚʥʷ". ʇʦ ʽʩʪʦʪʽ ʤʘʨʰʨʫʪʠʟʘʪʦʨ ʷʚʣʷʻ ʩʦʙʦʶ "ʢʦʤʧ'ʶʪʝʨ" ʽʟ ʥʝʦʙʭʽʜʥʠʤ 

ʧʨʦʛʨʘʤʥʠʤ ʟʘʙʝʟʧʝʯʝʥʥʷʤ ʽ ʧʨʠʩʪʨʦʷʤʠ ʚʚʝʜʝʥʥʷ/ʚʠʚʦʜʫ. ʄʘʨʰʨʫʪʠʟʘʪʦʨ - router - 

ʨʝʪʨʘʥʩʣʷʮʽʡʥʘ ʩʠʩʪʝʤʘ, ʷʢʘ ʟ'ʻʜʥʫʻ ʜʚʽ ʢʦʤʫʥʽʢʘʮʽʡʥʽ ʤʝʨʝʞʽ ʘʙʦ ʾʭʥʽ ʯʘʩʪʠʥʠ. 

ʂʦʞʥʠʡ ʤʘʨʰʨʫʪʠʟʘʪʦʨ (ʨʠʩʫʥʦʢ 20) ʨʝʘʣʽʟʫʻ ʧʨʦʪʦʢʦʣʠ ʬʽʟʠʯʥʦʛʦ ʨʽʚʥʷ (1ɸ, 

1B), ʢʘʥʘʣʴʥʦʛʦ ʨʽʚʥʷ (2ɸ, 2B) ʽ ʤʝʨʝʞʥʦʛʦ ʨʽʚʥʷ (3A, 3B). ʌʽʟʠʯʥʠʡ, ʢʘʥʘʣʴʥʠʡ ʽ 

ʤʝʨʝʞʥʠʡ ʧʨʦʪʦʢʦʣʠ ʚ ʨʽʟʥʠʭ ʤʝʨʝʞʘʭ ʨʽʟʥʽ. ʊʦʤʫ ʟ'ʻʜʥʘʥʥʷ ʧʘʨ ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ 

ʤʝʨʝʞ ʟʜʽʡʩʥʶʻʪʴʩʷ ʯʝʨʝʟ ʤʘʨʰʨʫʪʠʟʘʪʦʨʠ, ʷʢʽ ʟʜʽʡʩʥʶʶʪʴ ʥʝʦʙʭʽʜʥʝ ʧʝʨʝʪʚʦʨʝʥʥʷ 

ʟʘʟʥʘʯʝʥʠʭ ʧʨʦʪʦʢʦʣʽʚ. ʄʝʨʝʞʥʽ ʧʨʦʮʝʩʠ ʚʠʢʦʥʫʶʪʴ ʚʟʘʻʤʦʜʽʶ ʟ'ʻʜʥʫʶʯʠʭ ʤʝʨʝʞ. 

ʄʘʨʰʨʫʪʠʟʘʮʽʷ - ʧʨʦʮʝʩ ʚʠʟʥʘʯʝʥʥʷ ʚ ʤʝʨʝʞʽ ʰʣʷʭʫ, ʧʦ ʷʢʦʤʫ ʚʠʢʣʠʢ ʘʙʦ ʙʣʦʢ 

ʜʘʥʠʭ ʤʦʞʝ ʜʦʩʷʛʪʠ ʘʜʨʝʩʘʪʘ. ʆʩʥʦʚʥʘ ʞ ʟʘʜʘʯʘ ʤʘʨʨhʫʪʠʟʘʮʽʾ - ʧʝʨʝʢʣʶʯʝʥʥʷ 

ʪʨʘʬʽʢʘ. ʇʝʨʝʢʣʶʯʝʥʥʷ - ʮʝ ʧʨʦʮʝʩ ʧʨʠʡʦʤʫ ʧʦʚʽʜʦʤʣʝʥʥʷ, ʚʠʙʦʨʫ ʧʽʜʭʦʞʦʛʦ 

ʤʘʨʰʨʫʪʫ ʧʦʜʘʣʴʰʦʛʦ ʧʨʦʭʦʜʞʝʥʥʷ ʽ ʚʽʜʧʨʘʚʣʝʥʥʷ ʡʦʛʦ ʧʦ ʮʴʦʤʫ ʤʘʨʰʨʫʪʽ. ɼʘʥʘ 

ʦʧʝʨʘʮʽʷ ʦʙʩʣʫʛʦʚʫʻʪʴʩʷ ʯʦʪʠʨʤʘ ʨʽʟʥʠʤʠ ʧʨʦʮʝʩʘʤʠ: ʚʭʽʜʥʠʤ ʜʨʘʡʚʝʨʦʤ, ʧʨʦʮʝʩʦʤ 

ʚʠʙʦʨʫ ʤʘʨʰʨʫʪʫ, ʯʝʨʛʦʶ ʽ ʚʠʭʽʜʥʠʤ ʜʨʘʡʚʝʨʦʤ. 

ɹʘʛʘʪʦ ʭʪʦ ʨʦʟʛʣʷʜʘʻ ʤʦʜʫʣʴ ʚʠʙʦʨʫ ʤʘʨʰʨʫʪʫ ʷʢ ʦʩʥʦʚʥʠʡ ʤʦʜʫʣʴ 

ʤʘʨʰʨʫʪʠʟʘʪʦʨʘ. ʄʘʨʰʨʫʪʦʤ ʚ ʽʥʬʦʨʤʘʮʽʡʥʽʡ ʤʝʨʝʞʽ ʽʤʝʥʫʶʪʴ ʰʣʷʭ, ʧʦ ʷʢʦʤʫ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʝʨʝʜʘʯʘ ʜʘʥʠʭ ʟ ʦʜʥʦʛʦ ʧʦʨʪʫ ʚ ʽʥʰʽʡ. ʅʘʡʙʽʣʴʰ ʟʨʫʯʥʦʶ ʬʦʨʤʦʶ 

ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʤʘʨʰʨʫʪʫ  ̒ ʛʨʘʬ. ʊʘʢ, ʩʪʨʽʣʴʮʷʤʠ ʧʦʢʘʟʘʥʽ ʤʦʞʣʠʚʽ ʥʘʧʨʷʤʢʠ 
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ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ ʯʝʨʝʟ ʢʦʤʫʥʽʢʘʮʽʡʥʫ ʤʝʨʝʞʫ ʚʽʜ ʘʙʦʥʝʥʪʩʢʦʾ ʩʠʩʪʝʤʠ ɸ ʜʦ 

ʘʙʦʥʝʥʪʩʢʦʾ ʩʠʩʪʝʤʠ B. ʄʘʨʰʨʫʪʠʟʘʪʦʨ ʟʘʙʝʟʧʝʯʫʻ ʧʝʨʝʪʚʦʨʝʥʥʷ ʘʜʨʝʩʠ ʦʙ'ʻʢʪʘ 

ʧʨʠʟʥʘʯʝʥʥʷ ʚ ʧʝʨʝʣʽʢ ʢʘʥʘʣʽʚ, ʧʦ ʷʢʠʤ ʙʣʦʢ ʜʘʥʠʭ ʩʣʽʜʫʻ ʜʦ ʘʜʨʝʩʘʪʘ. ɺʠʙʽʨ 

ʤʘʨʰʨʫʪʫ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʣʘʩʠʯʥʠʭ ʤʝʪʦʜʠʢ. ʅʘʧʨʠʢʣʘʜ, ʫ 

ʥʘʡʧʨʦʩʪʽʰʦʤʫ ʚʠʧʘʜʢʫ ʢʦʜ ʧʝʨʝʢʣʶʯʝʥʥʷ ʰʫʢʘʻ ʘʜʨʝʩʘ ʦʜʝʨʞʫʚʘʯʘ ʚ ʪʘʙʣʠʮʽ 

ʤʘʨʰʨʫʪʠʟʘʮʽʾ, ʚʠʙʠʨʘʻ ʦʜʠʥ ʽʟ ʤʦʞʣʠʚʠʭ ʥʘʩʪʫʧʥʠʭ ʪʨʘʥʟʠʪʥʠʭ ʚʫʟʣʽʚ (ʚʠʟʥʘʯʝʥʠʭ 

ʧʨʦʪʦʢʦʣʦʤ ʤʘʨʰʨʫʪʠʟʘʮʽʾ), ʚʠʜʘʣʷʻ ʚʭʽʜʥʽ ʽ ʜʦʙʘʚʣʷʻ ʚʠʭʽʜʥʽ ʟʘʛʦʣʦʚʢʠ ʢʘʥʘʣʴʥʦʛʦ 

ʨʽʚʥʷ, ʘ ʧʦʪʽʤ ʧʦʩʠʣʘʻ ʧʦʚʽʜʦʤʣʝʥʥʷ. ʗʢʱʦ ʧʦʚʽʜʦʤʣʝʥʥʷ ʟʘʥʘʜʪʦ ʚʝʣʠʢʝ ʧʦ ʨʦʟʤʽʨʽ 

ʜʣʷ ʚʠʭʽʜʥʦʛʦ ʽʥʪʝʨʬʝʡʩʫ, ʪʦ ʤʘʨʰʨʫʪʠʟʘʪʦʨ ʟʤʫʰʝʥʠʡ ʘʙʦ ʬʨʘʛʤʝʥʪʫʚʘʪʠ, ʘʙʦ 

ʚʽʜʢʠʥʫʪʠ ʡʦʛʦ. ʗʢʱʦ ʧʘʢʝʪ ʤʽʩʪʠʪʴ ʢʦʥʪʨʦʣʴʥʽ ʩʫʤʠ, ʪʦ ʩʧʦʯʘʪʢʫ ʧʝʨʝʚʽʨʷʻʪʴʩʷ 

ʢʦʥʪʨʦʣʴʥʘ ʩʫʤʘ. ʌʘʢʪʠʯʥʦ ʚʩʽ ʘʨʭʽʪʝʢʪʫʨʠ ʤʘʶʪʴ ʪʘʢʦʞ ʣʽʯʠʣʴʥʠʢ ʪʨʘʥʟʠʪʥʠʭ 

ʚʫʟʣʽʚ: ʤʘʨʰʨʫʪʠʟʘʪʦʨ ʟʙʽʣʴʰʫʻ ʡʦʛʦ ʥʘ ʦʜʠʥʠʮʶ ʽ ʧʦʨʽʚʥʶʻ ʟ ʛʨʘʥʠʯʥʠʤ 

ʧʨʠʧʫʩʪʠʤʠʤ ʟʥʘʯʝʥʥʷʤ. ʇʽʩʣʷ ʧʝʨʝʢʣʶʯʝʥʥʷ ʧʦʚʽʜʦʤʣʝʥʥʷ ʤʦʜʫʣʝʤ ʚʠʙʦʨʫ 

ʤʘʨʰʨʫʪʫ, ʤʘʨʰʨʫʪʠʟʘʪʦʨʠ ʘʙʦ ʜʦʙʘʚʣʷʶʪʴ ʧʦʚʽʜʦʤʣʝʥʥʷ ʚ ʯʝʨʛʫ FIFO ("ʧʝʨʰʠʤ 

ʧʨʠʡʰʦʚ, ʧʝʨʰʠʤ ʧʽʰʦʚ") ʪʨʘʬʽʢʘ, ʱʦ ʦʯʽʢʫʻ ʚʽʜʧʨʘʚʣʝʥʥʷ, ʘʙʦ, ʷʢʱʦ ʯʝʨʛʘ ʧʦʚʥʘ, 

ʧʨʦʩʪʦ ʚʽʜʢʠʜʘʶʪʴ ʾʭ. ɺʭʽʜʥʽ ʽ ʚʠʭʽʜʥʽ ʜʨʘʡʚʝʨʠ - ʮʝ ʧʨʦʛʨʘʤʠ ʜʣʷ ʧʨʠʡʦʤʫ ʽ 

ʚʽʜʧʨʘʚʣʝʥʥʷ ʧʦʚʽʜʦʤʣʝʥʴ ʽʟ ʩʠʩʪʝʤʠ. ʂʦʞʥʘ ʩʠʩʪʝʤʘ ʤʘʻ MAC-ʘʜʨʝʩʫ, ʱʦ 

ʜ̔ʝʥʪʠʬʽʢʫʻ ʩʠʩʪʝʤʫ ʚ ʤʝʞʘʭ ʜʘʥʦʾ ʤʝʨʝʞʽ. ʂʦʣʠ ʷʢʘʩʴ ʩʠʩʪʝʤʘ ʚʽʜʧʨʘʚʣʷʻ 

ʧʦʚʽʜʦʤʣʝʥʥʷ, ʘʜʨʝʩ ʤʝʨʝʞʥʦʛʦ ʨʽʚʥʷ ʩʠʩʪʝʤʠ-ʦʜʝʨʞʫʚʘʯʘ ʧʦʚʠʥʥʠʡ ʙʫʪʠ 

ʧʝʨʝʚʝʜʝʥʠʡ ʩʧʦʯʘʪʢʫ ʚ MAC-ʘʜʨʝʩʫ. ʗʢ ʮʝ ʨʦʙʠʪʴʩʷ, ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʨʦʪʦʢʦʣʫ. ʏʝʨʝʟ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʪʘʢʦʾ ʪʨʘʥʩʣʷʮʽʾ ʢʦʞʥʽʡ ʩʠʩʪʝʤʽ ʚ ʣʦʢʘʣʴʥʽʡ ʤʝʨʝʞʽ ʥʝʦʙʭʽʜʥʘ 

ʫʥʽʢʘʣʴʥʘ ʘʜʨʝʩʘ ʤʝʨʝʞʥʦʛʦ ʨʽʚʥʷ, ʟʘʚʜʷʢʠ ʷʢʦʤʫ ʧʦʚʽʜʦʤʣʝʥʥʷ ʤʦʞʝ ʙʫʪʠ 

ʜʦʩʪʘʚʣʝʥʦ ʾʡ ʧʦ ʤʝʨʝʞʽ; ʘʜʨʝʩʘ ʧʦʚʠʥʥʘ ʤʽʩʪʠʪʠ ʜʦʩʪʘʪʥʶ ʽʥʬʦʨʤʘʮʽʶ (ʟʚʠʯʘʡʥʦ ʫ 

ʚʠʜʽ ʥʦʤʝʨʘ ʤʝʨʝʞʽ ʘʙʦ ʧʨʝʬʽʢʩʘ ʘʜʨʝʩʠ), ʱʦʙ ʤʘʨʰʨʫʪʠʟʘʪʦʨʠ ʟʥʘʣʠ, ʢʫʜʠ 

ʥʘʧʨʘʚʣʷʪʠ ʧʦʚʽʜʦʤʣʝʥʥʷ. ʇʦʜʽʙʥʘ ʩʠʩʪʝʤʘ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʜʦʟʚʦʣʷʻ ʦʩʪʘʥʥʴʦʤʫ 

ʤʘʨʰʨʫʪʠʟʘʪʦʨʫ ʧʝʨʝʜʘʪʠ ʧʦʚʽʜʦʤʣʝʥʥʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʩʠʩʪʝʤʽ-ʦʜʝʨʞʫʚʘʯʫ. 

 ʈʠʩʫʥʦʢ 21. ʄʦʞʣʠʚʽ ʤʘʨʰʨʫʪʠ ʨʫʭʫ ʧʘʢʝʪʽʚ ʚʽʜ ʩʠʩʪʝʤʠ ɸ ʜʦ ʩʠʩʪʝʤʠ ɺ 

ɸʣʛʦʨʠʪʤʠ ʤʘʨʰʨʫʪʠʟʘʮʽʾ 

ɸʣʛʦʨʠʪʤ ʤʘʨʰʨʫʪʠʟʘʮʽʾ - ʮʝ ʯʘʩʪʠʥʘ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʤʘʨʰʨʫʪʠʟʘʪʦʨʘ, ʚʽʜʧʦʚʽʜʘʣʴʥʘ ʟʘ ʚʠʙʽʨ ʚʠʭʽʜʥʦʾ ʣʽʥʽʾ, ʥʘ ʷʢʫ ʧʘʢʝʪ, ʱʦ ʥʘʜʽʡʰʦʚ, 

ʧʦʚʠʥʥʠʡ ʙʫʪʠ ʧʝʨʝʜʘʥʠʡ. ɸʣʛʦʨʠʪʤʠ ʤʘʨʰʨʫʪʠʟʘʮʽʾ ʤʦʞʥʘ ʨʦʟʜʽʣʠʪʠ ʥʘ ʜʚʽ ʚʝʣʠʢʽ 

ʛʨʫʧʠ: ʥʝʘʜʘʧʪʠʚʥʽ (ʩʪʘʪʠʯʥʽ) ʽ ʘʜʘʧʪʠʚʥʽ (ʜʠʥʘʤʽʯʥʽ). ʋ ʚʠʧʘʜʢʫ ʩʪʘʪʠʯʥʠʭ 

ʘʣʛʦʨʠʪʤʽʚ ʚʠʙʽʨ ʤʘʨʰʨʫʪʽʚ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘʟʜʘʣʝʛʽʜʴ ʽ ʧʨʦʧʠʩʫʻʪʴʩʷ ʚʨʫʯʥʫ ʚ 

ʪʘʙʣʠʮʶ ʤʘʨʰʨʫʪʠʟʘʮʽʾ, ʜʝ ʟʙʝʨʽʛʘʻʪʴʩʷ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʪʝ, ʥʘ ʷʢʠʡ ʽʥʪʝʨʬʝʡʩ 

ʚʽʜʧʨʘʚʠʪʠ ʧʘʢʝʪ ʽʟ ʚʽʜʧʦʚʽʜʥʦʶ ʘʜʨʝʩʥʦʶ ʽʥʬʦʨʤʘʮʽʻʶ. ʋ ʚʠʧʘʜʢʫ ʜʠʥʘʤʽʯʥʠʭ 
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ʘʣʛʦʨʠʪʤʽʚ ʪʘʙʣʠʮʷ ʤʘʨʰʨʫʪʠʟʘʮʽʾ ʟʤʽʥʶʻʪʴʩʷ ʘʚʪʦʤʘʪʠʯʥʦ ʧʨʠ ʟʤʽʥʽ ʪʦʧʦʣʦʛʽʾ 

ʤʝʨʝʞʽ ʘʙʦ ʪʨʘʬʽʢʘ ʚ ʥʽʡ. 

ɼʠʥʘʤʽʯʥʽ ʘʣʛʦʨʠʪʤʠ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʧʦ ʩʧʦʩʦʙʽ ʦʜʝʨʞʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ 

(ʥʘʧʨʠʢʣʘʜ, ʚʽʜ ʩʫʩʽʜʥʽʭ ʤʘʨʰʨʫʪʠʟʘʪʦʨʽʚ, ʚʽʜ ʫʩʽʭ ʤʘʨʰʨʫʪʠʟʘʪʦʨʽʚ ʫ ʤʝʨʝʞʽ ʽ ʪ.ʜ.), 

ʤʦʤʝʥʪʫ ʟʤʽʥʠ ʤʘʨʰʨʫʪʽʚ (ʯʝʨʝʟ ʨʝʛʫʣʷʨʥʽ ʽʥʪʝʨʚʘʣʠ, ʧʨʠ ʟʤʽʥʽ ʪʦʧʦʣʦʛʽʾ ʽ ʪ.ʜ.) ʽ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʽʡ ʤʝʪʨʠʮʽ (ʚʽʜʩʪʘʥʴ, ʯʠʩʣʦ ʪʨʘʥʟʠʪʥʠʭ ʚʫʟʣʽʚ ʽ ʪ. ʜ.). 

ʇʨʦʪʦʢʦʣʠ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʽ ʧʨʠ ʩʪʚʦʨʝʥʥʽ ʪʘʙʣʠʮʽ ʤʘʨʰʨʫʪʠʟʘʮʽʾ, 

ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʤʽʞ ʩʦʙʦʶ, ʘʣʝ ʾʭ ʤʦʞʥʘ ʨʦʟʜʽʣʠʪʠ ʥʘ ʜʝʢʽʣʴʢʘ ʦʩʥʦʚʥʠʭ ʢʘʪʝʛʦʨʽʡ: ʥʘ 

ʧʨʦʪʦʢʦʣʠ ʜʦʚʞʠʥʠ ʚʝʢʪʦʨʘ ʚʽʜʩʪʘʥʽ, ʩʪʘʥʫ ʢʘʥʘʣʫ ʽ ʧʦʣʽʪʠʢʠ ʤʘʨʰʨʫʪʠʟʘʮʽʾ. 

ʇʨʦʪʦʢʦʣʠ ʜʦʚʞʠʥʠ ʚʝʢʪʦʨʘ - ʥʘʡʧʨʦʩʪʽʰʠʡ ʽ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʡ ʪʠʧ 

ʧʨʦʪʦʢʦʣʽʚ ʤʘʨʰʨʫʪʠʟʘʮʽʾ. ʇʦ ʙʽʣʴʰʽʡ ʯʘʩʪʠʥʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʩʴʦʛʦʜʥʽ 

ʧʨʦʪʦʢʦʣʠ ʮʴʦʛʦ ʪʠʧʫ ʚʝʜʫʪʴ ʩʚʽʡ ʧʦʯʘʪʦʢ ʚʽʜ ʧʨʦʪʦʢʦʣʫ Routing Information 

Protocol ʢʦʤʧʘʥʽʾ Xerox (ʽʥʦʜʽ ʚʦʥʠ ʥʘʚʽʪʴ ʥʘʟʠʚʘʶʪʴʩʷ ʮʠʤ ʽʤ'ʷʤ). ʇʨʦʪʦʢʦʣʠ 

ʜʘʥʦʛʦ ʢʣʘʩʫ ʚʢʣʶʯʘʶʪʴ IP RIP, IPX RIP, ʧʨʦʪʦʢʦʣ ʢʝʨʫʚʘʥʥʷ ʪʘʙʣʠʮʝʶ 

ʤʘʨʰʨʫʪʠʟʘʮʽʾ AppleTalk RTMP ʽ Cisco Interior Gateway Routing Protocol. 

ʇʨʠ ʘʣʛʦʨʠʪʤʽ ʚʝʢʪʦʨʠ ʚʽʜʩʪʘʥʽ ʢʦʞʥʠʡ ʤʘʨʰʨʫʪʠʟʘʪʦʨ ʚʝʜʝ ʪʘʙʣʠʮʶ, ʪʦʙʪʦ 

ʚʝʢʪʦʨ, ʽʟ ʫʢʘʟʽʚʢʦʶ ʥʘʡʢʦʨʦʪʰʦʾ ʚʽʜʩʪʘʥʽ ʽ ʚʠʭʽʜʥʦʾ ʣʽʥʽʾ ʜʣʷ ʢʦʞʥʦʛʦ ʘʜʨʝʩʘʪʘ. ʋ 

ʷʢʦʩʪʽ ʤʝʪʨʠʢʠ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʪʘʢʦʞ ʯʠʩʣʦ ʪʨʘʥʟʠʪʥʠʭ ʚʫʟʣʽʚ, ʯʘʩ 

ʟʘʪʨʠʤʢʠ, ʩʫʢʫʧʥʘ ʜʦʚʞʠʥʘ ʯʝʨʛ ʪʘ ʽʥʰʝ. ʊʘʙʣʠʮʷ ʤʽʩʪʠʪʴ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʫʩʽ 

ʤʘʨʰʨʫʪʠʟʘʪʦʨʠ ʫ ʤʝʨʝʞʽ. ʇʝʨʽʦʜʠʯʥʦ ʢʦʞʥʠʡ ʤʘʨʰʨʫʪʠʟʘʪʦʨ ʨʦʟʩʠʣʘʻ ʩʫʩʽʜʘʤ 

ʩʚʦʶ ʪʘʙʣʠʮʶ. ʎʝʡ ʘʣʛʦʨʠʪʤ ʧʨʦʩʪʠʡ ʽ, ʥʘ ʧʝʨʰʠʡ ʧʦʛʣʷʜ, ʥʘʜʽʡʥʠʡ. ʆʜʥʠʤ ʟ 

ʦʩʥʦʚʥʠʭ ʥʝʜʦʩʪʘʪʢʽʚ ʮʴʦʛʦ ʘʣʛʦʨʠʪʤʫ  ̒ ʧʦʚʽʣʴʥʝ ʧʦʰʠʨʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ 

ʥʝʧʨʠʩʪʫʧʥʽʩʪʴ ʪʽʻʾ ʘʙʦ ʽʥʰʦʾ ʣʽʥʽʾ ʘʙʦ ʚʠʭʦʜʽ ʪʦʛʦ ʘʙʦ ʽʥʰʦʛʦ ʤʘʨʰʨʫʪʠʟʘʪʦʨʘ ʟ 

ʣʘʜʫ. 

ʋ ʚʠʧʘʜʢʫ ʘʣʛʦʨʠʪʤʫ ʩʪʘʥʫ ʢʘʥʘʣʫ ʤʘʨʰʨʫʪʠʟʘʪʦʨ ʟʙʠʨʘʻ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʩʚʦʾʭ 

ʙʝʟʧʦʩʝʨʝʜʥʽʭ ʩʫʩʽʜʽʚ, ʤʽʨʷʶʯʠ ʟʘʪʨʠʤʢʫ (ʧʨʦʧʫʩʢʥʫ ʩʧʨʦʤʦʞʥʽʩʪʴ). ɿʘʤʽʩʪʴ 

ʪʘʙʣʠʮʴ ʤʘʨʰʨʫʪʠʟʘʮʽʾ ʚʽʥ ʟʜʽʡʩʥʶʻ ʰʠʨʦʢʦʤʦʚʥʝ ʨʦʟʩʠʣʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʪʽʣʴʢʠ ʧʨʦ 

ʩʚʦʾʭ ʙʝʟʧʦʩʝʨʝʜʥʽʭ ʩʫʩʽʜʽʚ, ʧʨʠʯʦʤʫ ʨʦʟʩʠʣʘʥʥʷ ʨʦʟʧʦʯʠʥʘʻʪʴʩʷ ʪʽʣʴʢʠ ʧʨʠ ʟʤʽʥʽ 

ʽʥʬʦʨʤʘʮʽʾ. ʇʨʠ ʦʜʝʨʞʘʥʥʽ ʟʤʽʥ ʤʘʨʰʨʫʪʠʟʘʪʦʨ ʚʠʟʥʘʯʘʻ ʥʘʥʦʚʦ ʥʘʡʢʦʨʦʪʰʠʡ ʰʣʷʭ 

ʜʦ ʚʩʽʭ ʘʜʨʝʩʘʪʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʘʣʛʦʨʠʪʤʫ ʕ. ɼʝʡʢʩʪʨʠ, ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʾʤ ʫ 1970 

ʨʦʮʽ. ɸʣʛʦʨʠʪʤ ʩʪʘʥʘ ʢʘʥʘʣʫ ʣʝʞʠʪʴ ʚ ʦʩʥʦʚʽ ʪʘʢʠʭ ʧʨʦʪʦʢʦʣʽʚ ʤʘʨʰʨʫʪʠʟʘʮʽʾ, ʷʢ 

OSPF ʽ IS-IS. ʅʝʜʦʩʪʘʪʢʦʤ ʪʘʢʠʭ ʧʨʦʪʦʢʦʣʽʚ ʩʪʘʥʫ ʢʘʥʘʣʽʚ  ̒ʾʭʥʷ ʩʢʣʘʜʥʽʩʪʴ ʽ ʚʠʩʦʢʽ 

ʚʠʤʦʛʠ ʜʦ ʧʘʤ'ʷʪʽ. ɺʦʥʠ ʚʘʞʢʽ ʚ ʨʝʘʣʽʟʘʮʽʾ ʽ ʧʦʪʨʝʙʫʶʪʴ ʟʥʘʯʥʠʡ ʦʙ'ʻʤ ʧʘʤ'ʷʪʽ ʜʣʷ 

ʟʙʝʨʝʞʝʥʥʷ ʦʛʦʣʦʰʝʥʴ ʧʨʦ ʩʪʘʥ ʢʘʥʘʣʽʚ. 

ɼʦ ʪʨʝʪʴʦʾ ʢʘʪʝʛʦʨʽʾ ʚʽʜʥʦʩʷʪʴʩʷ ʧʨʦʪʦʢʦʣʠ ʧʨʘʚʠʣ ʤʘʨʰʨʫʪʠʟʘʮʽʾ. ʗʢʱʦ 

ʧʨʦʪʦʢʦʣʠ ʤʘʨʰʨʫʪʠʟʘʮʽʾ ʥʘ ʙʘʟʽ ʘʣʛʦʨʠʪʤʽʚ ʜʦʚʞʠʥʠ ʚʝʢʪʦʨʘ ʽ ʩʪʘʥʫ ʢʘʥʘʣʫ 

ʚʠʨʽʰʫʶʪʴ ʟʘʜʘʯʫ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦʾ ʜʦʩʪʘʚʢʠ ʧʦʚʽʜʦʤʣʝʥʥʷ ʦʜʝʨʞʫʚʘʯʫ, ʪʦ 

ʧʦʣʽʪʠʢʘ ʤʘʨʰʨʫʪʠʟʘʮʽʾ ʚʠʨʽʰʫʻ ʟʘʜʘʯʫ ʥʘʡʙʽʣʴʰʝ ʝʬʝʢʪʠʚʥʦʾ ʜʦʩʪʘʚʢʠ ʦʜʝʨʞʫʚʘʯʫ 

ʧʦ ʜʦʟʚʦʣʝʥʠʭ ʰʣʷʭʘʭ. ʊʘʢʽ ʧʨʦʪʦʢʦʣʠ, ʷʢ BGP (Border Gateway Protocol) ʘʙʦ IDRP 

(Interdomain Routing Protocol), ʜʦʟʚʦʣʷʶʪʴ ʦʧʝʨʘʪʦʨʘʤ Internet ʦʜʝʨʞʫʚʘʪʠ 

ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʤʘʨʰʨʫʪʠʟʘʮʽʶ ʚʽʜ ʩʫʩʽʜʥʽʭ ʦʧʝʨʘʪʦʨʽʚ ʥʘ ʦʩʥʦʚʽ ʢʦʥʪʨʘʢʪʽʚ ʘʙʦ 

ʽʥʰʠʭ ʥʝʪʝʭʥʽʯʥʠʭ ʢʨʠʪʝʨʽʾʚ. ɸʣʛʦʨʠʪʤʠ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʽ ʜʣʷ ʧʦʣʽʪʠʢʠ 

ʤʘʨʰʨʫʪʠʟʘʮʽʾ, ʦʙʧʠʨʘʶʪʴʩʷ ʥʘ ʘʣʛʦʨʠʪʤʠ ʜʦʚʞʠʥʠ ʚʝʢʪʦʨʘ, ʘʣʝ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ 

ʤʝʪʨʠʢʫ ʽ ʰʣʷʭ ʙʘʟʫʻʪʴʩʷ ʥʘ ʩʧʠʩʢʫ ʦʧʝʨʘʪʦʨʽʚ ʤʘʛʽʩʪʨʘʣʽ. 

ɺʠʟʥʘʯʝʥʥʷ ʥʘʡʢʦʨʦʪʰʦʛʦ ʰʣʷʭʫ 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʥʘʡʢʦʨʦʪʰʦʛʦ ʰʣʷʭʫ ʚʽʜ ʦʜʥʦʛʦ ʚʫʟʣʘ ʜʦ ʽʥʰʦʛʦ ɼʝʡʢʩʪʨʘ 

ʟʘʧʨʦʧʦʥʫʚʘʚ ʥʘʩʪʫʧʥʠʡ ʘʣʛʦʨʠʪʤ. ʊʦʧʦʣʦʛʽʷ ʤʝʨʝʞʽ ʧʨʝʜʩʪʘʚʣʷʻʪʴʩʷ ʫ ʚʠʜʽ 
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ʥʝʦʨʽʻʥʪʦʚʘʥʦʛʦ ʛʨʘʬʘ ʟ ʟʘʟʥʘʯʝʥʠʤʠ ʜʣʷ ʢʦʞʥʦʛʦ ʨʝʙʨʘ ʟʥʘʯʝʥʥʷʤʠ ʤʝʪʨʠʢʠ 

(ʥʘʧʨʠʢʣʘʜ, ʚʽʜʩʪʘʥʽ ʤʽʞ ʜʚʦʤʘ ʩʫʩʽʜʥʽʤʠ ʚʫʟʣʘʤʠ). ʉʧʦʯʘʪʢʫ ʰʣʷʭ ʥʝʚʽʜʦʤʠʡ, ʪʦʤʫ 

ʫʩʽ ʚʝʨʰʠʥʠ ʛʨʘʬʘ ʦʜʝʨʞʫʶʪʴ ʤʽʪʢʠ ʟ ʙʝʟʢʽʥʝʯʥʠʤ ʟʥʘʯʝʥʥʷʤ ʚʽʜʩʪʘʥʽ ʜʦ 

ʚʽʜʧʨʘʚʥʠʢʘ. ʄʽʪʢʠ ʤʦʞʫʪʴ ʙʫʪʠ ʪʠʤʯʘʩʦʚʠʤʠ ʘʙʦ ʧʦʩʪʽʡʥʠʤʠ. 

ʅʝʭʘʡ ʧʦʪʨʽʙʥʦ ʟʥʘʡʪʠ ʥʘʡʢʦʨʦʪʰʠʡ ʰʣʷʭ ʚʽʜ ɸ ʜʦ Z. ʉʧʦʯʘʪʢʫ ʚʫʟʦʣ ɸ 

ʦʜʝʨʞʫʻ ʧʦʩʪʽʡʥʫ ʤʽʪʢʫ ʽ ʨʦʙʠʪʴʩʷ ʧʦʪʦʯʥʠʤ ʚʫʟʣʦʤ. ʇʦʪʽʤ ʤʠ ʧʝʨʝʛʣʷʜʘʻʤʦ ʚʩʽ 

ʩʫʩʽʜʥʽ ʚʫʟʣʠ (ʽʟ ʷʢʠʡ ʚʝʨʰʠʥʘ ɸ ʟ'ʻʜʥʘʥʘ ʨʝʙʨʦʤ) ʽ ʚʽʜʟʥʘʯʘʻʤʦ ʚʽʜʩʪʘʥʴ ʜʦ ɸ. ʇʽʩʣʷ 

ʪʦʛʦ ʷʢ ʫʩʽ ʩʫʩʽʜʥʽ ʚʫʟʣʠ ʧʝʨʝʙʨʘʥʽ, ʚʫʟʦʣ ʽʟ ʥʘʡʤʝʥʰʦʶ ʤʽʪʢʦʶ ʚʠʙʠʨʘʻʪʴʩʷ ʚ ʷʢʦʩʪʽ 

ʧʦʪʦʯʥʦʛʦ, ʧʨʠ ʮʴʦʤʫ ʚʽʥ ʦʜʝʨʞʫʻ ʧʦʩʪʽʡʥʫ ʤʽʪʢʫ. ʅʝʭʘʡ ʮʝ ʙʫʜʝ ʚʫʟʦʣ B. ʊʝʧʝʨ ʤʠ 

ʧʝʨʝʛʣʷʜʘʻʤʦ ʚʩʽ ʩʫʩʽʜʥʽ ʚʫʟʣʠ, ʽ ʷʢʱʦ ʩʫʤʘ ʚʽʜʩʪʘʥʝʡ ʚʽʜ B ʜʦ ɸ ʽ ʚʽʜ ʜʘʥʦʛʦ ʚʫʟʣʘ 

ʜʦ B ʤʝʥʰʝ ʟʥʘʯʝʥʥʷ ʤʽʪʢʠ ʮʴʦʛʦ ʚʫʟʣʘ, ʪʦ ʚʽʥ ʦʜʝʨʞʫʻ ʥʦʚʫ ʤʽʪʢʫ, ʧʨʠʯʦʤʫ ʤʠ 

ʚʢʘʟʫʻʤʦ, ʱʦ ʰʣʷʭ ʚ ɸ ʣʝʞʠʪʴ ʯʝʨʝʟ B, ʱʦʙ ʧʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʧʨʦʮʝʜʫʨʠ ʤʦʞʥʘ 

ʙʫʣʦ ʚʽʜʥʦʚʠʪʠ ʤʘʨʰʨʫʪ. ʇʽʩʣʷ ʧʝʨʝʙʦʨʫ ʚʩʽʭ ʩʫʩʽʜʥʽʭ ʚʫʟʣʽʚ ʤʠ ʟʥʦʚʫ ʰʫʢʘʻʤʦ ʧʦ 

ʫʩʴʦʤʫ ʛʨʘʬʫ ʚʝʨʰʠʥʫ ʟ ʥʘʡʤʝʥʰʦʶ ʪʠʤʯʘʩʦʚʦʶ ʤʽʪʢʦʶ ʽ ʚʠʙʠʨʘʻʤʦ ʮʝʡ ʚʫʟʦʣ ʫ 

ʷʢʦʩʪʽ ʧʦʪʦʯʥʦʛʦ, ʧʨʠ ʮʴʦʤʫ ʚʽʥ ʦʜʝʨʞʫʻ ʧʦʩʪʽʡʥʫ ʤʽʪʢʫ ʽ ʪ.ʜ. 

ʋ ʧʦʯʘʪʢʦʚʠʡ ʤʦʤʝʥʪ ʚʽʜʩʪʘʥʴ ʜʦ ʚʽʜʧʨʘʚʥʠʢʘ ʽ ʪʝ, ʯʝʨʝʟ ʷʢʠʡ ʚʫʟʦʣ ʣʝʞʠʪʴ 

ʤʘʨʰʨʫʪ, ʥʝʚʽʜʦʤʦ, ʪʦʤʫ ʚ ʩʢʦʙʢʘʭ ʟʘʟʥʘʯʝʥʽ ʙʝʟʢʽʥʝʯʥʘ ʚʽʜʩʪʘʥʴ ʽ ʩʪʦʾʪʴ ʧʨʦʯʝʨʢ 

ʜʣʷ ʧʦʧʝʨʝʜʥʴʦʛʦ ʚʫʟʣʘ. ɺʫʟʣʠ, ʚʽʜ ʷʢʠʭ ʥʘʡʢʦʨʦʪʰʘ ʚʽʜʩʪʘʥʴ ʜʦ ʚʽʜʧʨʘʚʥʠʢʘ ʩʪʘʻ 

ʚʽʜʦʤʦ, ʦʜʝʨʞʫʶʪʴ ʧʦʩʪʽʡʥʫ ʤʽʪʢʫ (ʩʠʥʽʡ ʢʨʫʞʝʯʦʢ). ʇʦʪʦʯʥʠʡ ʚʫʟʦʣ ʥʘ ʢʦʞʥʦʤʫ 

ʝʪʘʧʽ ʚʽʜʟʥʘʯʝʥʠʡ ʩʪʨʽʣʦʯʢʦʶ. ʋʩʴʦʛʦ ʧʦʢʘʟʘʥʦ ʰʽʩʪʴ ʧʝʨʰʠʭ ʢʨʦʢʽʚ ʘʣʛʦʨʠʪʤʫ 

(ʨʠʩʫʥʦʢ 22). 

ʈʠʩʫʥʦʢ 22. ɸʣʛʦʨʠʪʤ ɼʝʡʢʩʪʨʠ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʥʘʡʢʦʨʦʪʰʦʛʦ ʰʣʷʭʫ. 

ʉʧʨʘʚʝʜʣʠʚʘ ʯʝʨʛʘ? 

ʋ ʚʠʧʘʜʢʫ ʷʢʱʦ ʤʘʨʰʨʫʪʠʟʘʪʦʨ ʦʜʝʨʞʫʻ ʧʘʢʝʪʠ ʰʚʠʜʰʝ, ʯʠʤ ʤʦʞʝ ʚʽʜʧʨʘʚʠʪʠ 

ʾʭ ʯʝʨʝʟ ʜʘʥʠʡ ʽʥʪʝʨʬʝʡʩ (ʥʘʧʨʠʢʣʘʜ, ʢʦʣʠ ʚʭʽʜʥʠʡ ʽʥʪʝʨʬʝʡʩ ʰʚʠʜʰʝ ʚʠʭʽʜʥʦʛʦ ʘʙʦ 

ʢʦʣʠ ʧʘʢʝʪʠ ʟ ʨʽʟʥʠʭ ʚʭʽʜʥʠʭ ʽʥʪʝʨʬʝʡʩʽʚ ʥʘʧʨʘʚʣʷʶʪʴʩʷ ʥʘ ʪʦʡ ʩʘʤʠʡ ʚʠʭʽʜʥʠʡ 

ʽʥʪʝʨʬʝʡʩ), ʚʽʥ ʧʦʤʽʱʘʻ ʾʭ ʫ ʯʝʨʛʫ (ʙʫʬʝʨ). 

ʉʪʘʥʜʘʨʪʥʽ ʨʝʘʣʽʟʘʮʽʾ ʯʝʨʛʠ FIFO ʧʝʨʰʠʤʠ ʚʽʜʧʨʘʚʣʷʶʪʴ ʥʘʡʙʽʣʴʰ ʨʘʥʥʻ ʟ 

ʦʪʨʠʤʘʥʠʭ ʧʦʚʽʜʦʤʣʝʥʴ ʽ ʚʽʜʢʠʜʘʶʪʴ ʫʩʽ ʥʘʩʪʫʧʥʽ, ʷʢʱʦ ʯʝʨʛʘ ʚʞʝ ʧʦʚʥʘ. ʊʘʢʠʡ 

ʘʣʛʦʨʠʪʤ ʫ ʙʘʛʘʪʴʦʭ ʩʠʪʫʘʮʽʷʭ ʥʝʝʬʝʢʪʠʚʥʠʡ. ʅʘʧʨʠʢʣʘʜ, ʧʨʠ ʧʝʨʝʚʘʥʪʘʞʝʥʥʽ ʣʽʥʽʾ 

ʤʘʨʰʨʫʪʠʟʘʪʦʨ ʧʦʩʠʣʘʻ ʧʦʚʽʜʦʤʣʝʥʥʷ ʭʦʩʪʘʤ-ʚʽʜʧʨʘʚʥʠʢʘʤ ʧʨʦ ʥʝʤʦʞʣʠʚʽʩʪʴ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. ʇʨʠ ʮʴʦʤʫ ʦʜʠʥ ʽʟ ʥʠʭ ʟʥʠʞʫʻ, ʷʢ ʽ ʙʫʣʦ ʧʦʪʨʽʙʥʦ, ʪʝʤʧ ʧʝʨʝʜʘʯʽ, ʫ 

ʪʦʡ ʯʘʩ ʷʢ ʽʥʰʽ ʧʨʦʜʦʚʞʫʶʪʴ ʧʦʩʠʣʘʪʠ ʧʘʢʝʪʠ ʟ ʢʦʣʠʰʥʴʦʶ ʰʚʠʜʢʽʩʪʶ; ʫ ʨʝʟʫʣʴʪʘʪʽ 

ʜʘʥʠʡ ʭʦʩʪ ʩʪʨʘʞʜʘʻ ʚʽʜ ʩʚʦʻʾ ʟʘʢʦʥʦʩʣʫʭʥʷʥʦʩʪʽ. 

ɺʠʧʘʜʢʦʚʝ ʨʘʥʥʻ ʚʠʷʚʣʝʥʥʷ (Random Early Detection, RED) ʧʨʝʜʩʪʘʚʣʷʻ 

ʘʣʴʪʝʨʥʘʪʠʚʫ ʯʝʨʛʘʤ FIFO. ɺʦʥʦ ʜʦʟʚʦʣʷʻ ʟʤ'ʷʢʰʠʪʠ ʝʬʝʢʪ ʚʽʜ ʫʪʨʘʪʠ ʪʨʘʬʽʢʘ ʥʘʚʽʪʴ 
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ʧʨʠ ʜʫʞʝ ʚʝʣʠʢʠʭ ʥʘʚʘʥʪʘʞʝʥʥʷʭ. ʊʘʢʘ ʯʝʨʛʘ ʷʢ ʽ ʨʘʥʽʰʝ ʚʠʢʦʨʠʩʪʦʚʫʻ ʧʨʠʥʮʠʧ 

FIFO, ʘʣʝ, ʟʘʤʽʩʪʴ ʪʦʛʦ ʱʦʙ ʚʽʜʢʠʜʘʪʠ ʧʦʚʽʜʦʤʣʝʥʥʷ ʟ ʢʽʥʮʷ ʯʝʨʛʠ, RED ʚʽʜʢʠʜʘʻ 

ʪʨʘʬʽʢ ʩʪʘʪʠʩʪʠʯʥʦ, ʢʦʣʠ ʩʝʨʝʜʥʷ ʜʦʚʞʠʥʘ ʯʝʨʛʠ ʟʘ ʜʘʥʠʡ ʧʨʦʤʽʞʦʢ ʯʘʩʫ 

ʧʝʨʝʚʝʨʰʫʻ ʜʝʷʢʝ ʟʥʘʯʝʥʥʷ. ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘʧʦʚʥʝʥʥʷ ʯʝʨʛʠ ʦʧʪʠʤʽʟʦʚʘʥʦ ʜʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʽʣʴʰʦʾ ʩʪʽʡʢʦʩʪʽ ʘʣʛʦʨʠʪʤʫ. ʎʝʡ ʧʨʦʮʝʩ ʙʫʚ ʧʨʠʜʫʤʘʥʠʡ ʩʧʝʮʽʘʣʴʥʦ 

ʜʣʷ TCP, ʘʣʝ ʪʽ, ʭʪʦ ʡʦʛʦ ʚʠʥʘʡʰʦʚ, ʚʚʘʞʘʶʪʴ, ʱʦ ʚʽʥ ʟʘʩʪʦʩʦʚʥʠʡ ʜʦ ʙʫʜʴ-ʷʢʦʛʦ 

ʪʨʘʬʽʢʫ, ʢʦʣʠ ʤʝʨʝʞʘ ʥʝ ʛʘʨʘʥʪʫʻ ʜʦʩʪʘʚʢʠ. 

ʏʝʨʛʘ ʟ ʧʨʽʦʨʠʪʝʪʘʤʠ - ʮʝ ʘʣʛʦʨʠʪʤ, ʧʨʠ ʷʢʦʤʫ ʜʝʢʽʣʴʢʘ ʯʝʨʛ FIFO ʘʙʦ RED 

ʫʪʚʦʨʷʪʴ ʦʜʥʫ ʩʠʩʪʝʤʫ ʯʝʨʛ. ʊʨʘʬʽʢ ʨʦʟʧʦʜʽʣʷʻʪʴʩʷ ʤʽʞ ʜʘʥʠʤʠ ʯʝʨʛʘʤʠ ʚʽʜʧʦʚʽʜʥʦ 

ʜʦ ʜʝʷʢʠʭ ʟʘʜʘʥʠʭ ʢʨʠʪʝʨʽʾʚ, ʥʘʧʨʠʢʣʘʜ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʜʦʜʘʪʢʘ ʘʙʦ ʦʜʝʨʞʫʚʘʯʘ. 

ʆʜʥʘʢ ʪʨʘʬʽʢ ʚʽʜʧʨʘʚʣʷʻʪʴʩʷ ʚ ʧʦʨʷʜʢʫ ʩʫʚʦʨʦʾ ʯʝʨʛʦʚʦʩʪʽ: ʩʧʦʯʘʪʢʫ ʪʨʘʬʽʢ ʽʟ 

ʚʠʩʦʢʠʤ ʧʨʽʦʨʠʪʝʪʦʤ, ʧʦʪʽʤ ʽʟ ʩʝʨʝʜʥʽʤ ʽ ʪ.ʜ. ʇʨʠ ʚʩʽʡ ʧʨʦʩʪʦʪʽ ʨʦʟʫʤʽʥʥʷ ʽ 

ʨʝʘʣʽʟʘʮʽʾ ʮʝʡ ʘʣʛʦʨʠʪʤ ʥʝ ʜʫʞʝ ʜʦʙʨʝ ʧʨʘʮʶʻ ʧʨʠ ʚʠʩʦʢʠʭ ʥʘʚʘʥʪʘʞʝʥʥʷʭ, ʪʦʤʫ ʱʦ 

ʯʝʨʛʠ ʟ ʥʠʟʴʢʠʤ ʧʨʽʦʨʠʪʝʪʦʤ ʚʠʷʚʣʷʶʪʴʩʷ ʙʣʦʢʦʚʘʥʠʤʠ ʧʨʦʪʷʛʦʤ ʪʨʠʚʘʣʦʛʦ ʧʝʨʽʦʜʫ 

ʯʘʩʫ. 

ʏʝʨʛʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʢʣʘʩʫ (Class-Based Queuing, CBQ) - ʮʝ ʘʣʛʦʨʠʪʤ, ʧʨʠ ʷʢʦʤʫ 

ʪʨʘʬʽʢ ʜʽʣʠʪʴʩʷ ʥʘ ʜʝʢʽʣʴʢʘ ʢʣʘʩʽʚ. ɺʠʟʥʘʯʝʥʥʷ ʢʣʘʩʫ ʪʨʘʬʽʢʘ ʟʥʘʯʥʦʶ ʤʽʨʦʶ 

ʜʦʚʽʣʴʥʦ. ʂʣʘʩ ʤʦʞʝ ʧʨʝʜʩʪʘʚʣʷʪʠ ʚʝʩʴ ʪʨʘʬʽʢ ʯʝʨʝʟ ʜʘʥʠʡ ʽʥʪʝʨʬʝʡʩ, ʪʨʘʬʽʢ 

ʚʠʟʥʘʯʝʥʠʭ ʜʦʜʘʪʢʽʚ, ʪʨʘʬʽʢ ʜʦ ʟʘʜʘʥʦʾ ʧʽʜʤʥʦʞʠʥʠ ʦʜʝʨʞʫʚʘʯʽʚ. ʂʦʞʥʠʡ ʢʣʘʩ ʤʘʻ 

ʚʣʘʩʥʫ ʯʝʨʛʫ, ʽ ʡʦʤʫ ʛʘʨʘʥʪʫʻʪʴʩʷ, ʧʨʠʥʘʡʤʥʽ, ʜʝʷʢʘ ʯʘʩʪʢʘ ʧʨʦʧʫʩʢʥʦʾ 

ʩʧʨʦʤʦʞʥʦʩʪʽ ʢʘʥʘʣʫ. ʗʢʱʦ ʷʢʠʡʩʴ ʢʣʘʩ ʥʝ ʚʠʯʝʨʧʫʻ ʥʘʜʘʥʠʡ ʡʦʤʫ ʣʽʤʽʪ ʧʨʦʧʫʩʢʥʦʾ 

ʩʧʨʦʤʦʞʥʦʩʪʽ, ʪʦ ʽʥʰʽ ʢʣʘʩʠ ʟʙʽʣʴʰʫʶʪʴ ʩʚʦʶ ʯʘʩʪʢʫ ʧʨʦʧʦʨʮʽʡʥʠʤ ʩʧʦʩʦʙʦʤ. 

ɿʚʘʞʝʥʘ ʩʧʨʘʚʝʜʣʠʚʘ ʯʝʨʛʘ (Weighted Fair Queuing, WFQ)  ̒ʦʢʨʝʤʠʤ ʚʠʧʘʜʢʦʤ 

CBQ, ʢʦʣʠ ʦʢʨʝʤʦʤʫ ʢʣʘʩʫ ʚʽʜʧʦʚʽʜʘʶʪʴ ʥʝʟʘʣʝʞʥʽ ʧʦʪʦʢʠ. ʗʢ ʽ ʫ ʚʠʧʘʜʢʫ CBQ, 

ʢʦʞʥʦʤʫ ʢʣʘʩʫ WFQ ʚʽʜʧʦʚʽʜʘʻ ʦʜʥʘ ʯʝʨʛʘ FIFO ʽ ʛʘʨʘʥʪʫʻʪʴʩʷ ʜʝʷʢʘ ʯʘʩʪʠʥʘ 

ʧʨʦʧʫʩʢʥʦʾ ʩʧʨʦʤʦʞʥʦʩʪʽ ʢʘʥʘʣʫ. ʗʢʱʦ ʜʝʷʢʽ ʧʦʪʦʢʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʥʘʜʘʥʫ ʾʤ 

ʧʨʦʧʫʩʢʥʫ ʩʧʨʦʤʦʞʥʽʩʪ ɹʥʝ ʮʽʣʢʦʤ, ʪʦ ʽʥʰʽ ʧʦʪʦʢʠ ʚʽʜʧʦʚʽʜʥʦ ʟʙʽʣʴʰʫʶʪʴ ʩʚʦʶ 

ʯʘʩʪʢʫ. 

ʄʝʪʦʜʠ ʤʘʨʰʨʫʪʠʟʘʮʽʾ. 

 ʋ ʤʝʨʝʞʘʭ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʨʽʟʥʽ ʤʝʪʦʜʠ ʤʘʨʰʨʫʪʠʟʘʮʽʾ: ʩʝʣʝʢʪʠʚʥʘ 

ʤʘʨʰʨʫʪʠʟʘʮʽʷ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʪʠʤ, ʱʦ ʙʣʦʢʠ ʜʘʥʠʭ ʧʦʩʠʣʘʶʪʴʩʷ ʚʽʜʨʘʟʫ 

ʧʦ ʜʝʢʽʣʴʢʦʭ ʥʘʧʨʷʤʢʘʭ, ʚʠʭʦʜʷʯʠ ʟ ʪʦʛʦ, ʱʦ ʚʦʥʠ ʜʦʩʷʛʥʫʣʠ ʘʜʨʝʩʘʪʘ 

 ʬʽʢʩʦʚʘʥʘ ʤʘʨʰʨʫʪʠʟʘʮʽʷ ʧʝʨʝʜʙʘʯʘʻ ʫʧʦʨʷʜʢʫʚʘʥʥʷ ʪʘʙʣʠʮʴ ʤʘʨʰʨʫʪʽʚ, ʷʢʽ 
ʚʢʘʟʫʶʪʴ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʽ ʰʣʷʭʠ ʧʝʨʝʜʙʘʯʫʚʘʥʦʛʦ ʪʨʘʬʽʢʘ ʤʝʨʝʞʽ. ʊʫʪ 

ʤʘʨʰʨʫʪ ʚʠʙʠʨʘʻʪʴʩʷ ʟʘʟʜʘʣʝʛʽʜʴ ʽ ʥʝ ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʪʘʥʘ ʤʝʨʝʞʽ 

 ʘʜʘʧʪʠʚʥʘ ʤʘʨʰʨʫʪʠʟʘʮʽʷ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʬʽʢʩʦʚʘʥʦʾ ʪʠʤ, ʱʦ ʪʘʙʣʠʮʽ 
ʤʘʨʰʨʫʪʽʚ ʦʙʥʦʚʣʷʶʪʴʩʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʢʦʣʠʚʘʥʴ ʪʨʘʬʽʢʘ 

 ʽʤʦʚʽʨʥʘ ʤʘʨʰʨʫʪʠʟʘʮʽʷ ʧʨʠʧʫʩʢʘʻ ʚʠʧʘʜʢʦʚʠʡ ʚʠʙʽʨ ʰʣʷʭʫ ʙʣʦʢʽʚ ʜʘʥʠʭ, 

ʧʨʠ ʮʴʦʤʫ ʚʚʘʞʘʻʪʴʩʷ, ʱʦ ʚʦʥʠ ʦʙʦʚ'ʷʟʢʦʚʦ ʜʦʩʷʛʥʫʪʴ ʘʜʨʝʩʘʪʘ. 

ɺʠʜʠ ʤʘʨʰʨʫʪʠʟʘʪʦʨʽʚ 

ʈʘʥʽʰʝ ʧʽʜ ʩʣʦʚʦʤ "ʤʘʨʰʨʫʪʠʟʘʪʦʨ" ʤʘʚʩʷ ʥʘ ʫʚʘʟʽ ʥʘʩʘʤʧʝʨʝʜ IP-

ʤʘʨʰʨʫʪʠʟʘʪʦʨ, ʪʦʙʪʦ ʱʦ ʚʽʥ ʧʨʠʟʥʘʯʝʥʠʡ ʪʽʣʴʢʠ ʜʣʷ ʧʨʦʩʫʚʘʥʥʷ IP-ʧʘʢʝʪʽʚ. ʆʜʥʘʢ 

ʤʘʨʰʨʫʪʠʟʘʪʦʨʠ ʤʦʞʫʪʴ ʧʨʘʮʶʚʘʪʠ ʽ ʟ ʧʘʢʝʪʘʤʠ ʽʥʰʠʭ ʧʨʦʪʦʢʦʣʽʚ ʤʝʨʝʞʥʦʛʦ ʨʽʚʥʷ, 

ʥʘʧʨʠʢʣʘʜ ʽʟ IPX. ʊʘʢʠʤ ʯʠʥʦʤ, ʢʨʽʤ IP-ʤʘʨʰʨʫʪʠʟʘʪʦʨʦʚ ʻ ʱʝ IPX-ʤʘʨʰʨʫʪʠʟʘʪʦʨʠ 

ʡ ʽʥ. 

ɹʘʛʘʪʦʧʨʦʪʦʢʦʣʴʥʽ ʤʘʨʰʨʫʪʠʟʘʪʦʨʠ ʢʦʥʮʝʧʪʫʘʣʴʥʦ ʥʘʛʘʜʫʶʪʴ ʤʦʩʪʠ ʟ ʪʽʻʶ 

ʽʩʪʦʪʥʦʶ ʨʽʟʥʠʮʝʶ, ʱʦ ʚʦʥʠ ʧʨʘʮʶʶʪʴ ʥʘ ʤʝʨʝʞʥʦʤʫ ʨʽʚʥʽ. ʗʢ ʽ ʙʫʜʴ-ʷʢʠʡ 
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ʤʘʨʰʨʫʪʠʟʘʪʦʨ, ʚʦʥʠ ʙʝʨʫʪʴ ʧʘʢʝʪ ʟ ʦʜʥʽʻʾ ʣʽʥʽʾ ʽ ʧʝʨʝʜʘʶʪʴ ʡʦʛʦ ʥʘ ʽʥʰʫ, ʘʣʝ ʧʨʠ 

ʮʴʦʤʫ ʣʽʥʽʾ ʥʘʣʝʞʘʪʴ ʜʦ ʨʽʟʥʠʭ ʤʝʨʝʞ ʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʨʽʟʥʽ ʧʨʦʪʦʢʦʣʠ (ʥʘʧʨʠʢʣʘʜ, 

IP ʽ IPX). 

ʂʨʽʤ ʪʦʛʦ, ʤʝʨʝʞʥʽ ʧʨʠʩʪʨʦʾ ʪʠʧʫ ʤʦʩʪʘ/ʤʘʨʰʨʫʪʠʟʘʪʦʨʘ (brouter ʘʙʦ 

bridge/router) ʧʨʘʮʶʶʪʴ ʫ ʥʦʨʤʘʣʴʥʦʤʫ ʨʝʞʠʤʽ ʷʢ ʙʘʛʘʪʦʧʨʦʪʦʢʦʣʴʥʽ 

ʤʘʨʰʨʫʪʠʟʘʪʦʨʠ, ʘ ʧʨʠ ʦʜʝʨʞʘʥʥʽ ʧʘʢʝʪʘ ʟ ʥʝʚʽʜʦʤʠʤ ʤʝʨʝʞʥʠʤ ʧʨʦʪʦʢʦʣʦʤ 

ʦʙʨʦʙʷʪʴ ʡʦʛʦ ʷʢ ʤʽʩʪ. ɯʥʰʽ ʧʨʠʩʪʨʦʾ ʟ ʧʦʜʽʙʥʦʶ ʥʘʟʚʦʶ "ʤʽʩʪ, ʱʦ ʤʘʨʰʨʫʪʠʟʫʻ," 

(routing bridge) ʥʘʣʝʞʘʪʴ ʜʦ ʧʨʠʩʪʨʦʾʚ ʜʨʫʛʦʛʦ ʨʽʚʥʷ ʽ ʟʛʘʜʫʶʪʴʩʷ ʪʫʪ ʣʠʰʝ ʯʝʨʝʟ 

ʜʽʻʧʨʠʢʤʝʪʥʠʢ routing. ɺʦʥʠ ʧʨʘʮʶʶʪʴ ʷʢ ʤʦʩʪʠ, ʘʣʝ ʧʨʠ ʮʴʦʤʫ ʧʽʜʪʨʠʤʫʶʪʴ ʜʝʷʢʽ 

ʬʫʥʢʮʽʾ ʪʨʝʪʴʦʛʦ ʨʽʚʥʷ ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ. 

ʄʘʨʰʨʫʪʠʟʘʪʦʨʠ ʟ ʽʥʪʝʛʨʘʮʽʻʶ ʧʦʩʣʫʛ ʛʘʨʘʥʪʫʶʪʴ ʧʨʽʦʨʠʪʝʪʥʦʤʫ ʪʨʘʬʽʢʫ, 

ʟʦʢʨʝʤʘ ʪʨʘʬʽʢʫ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ, ʩʚʦʻʯʘʩʥʫ ʜʦʩʪʘʚʢʫ. ɺʦʥʠ ʧʽʜʪʨʠʤʫʶʪʴ ʧʨʦʪʦʢʦʣ 

RSVP ʜʣʷ ʨʝʟʝʨʚʫʚʘʥʥʷ ʪʘʢʠʭ ʨʝʩʫʨʩʽʚ, ʷʢ ʧʨʦʧʫʩʢʥʘ ʩʧʨʦʤʦʞʥʽʩʪʴ ʽ ʙʫʬʝʨʠ ʚ ʯʝʨʟʽ. 

 

ʇʠʪʘʥʥʷ ʜʣʷ ʩʘʤʦʢʦʥʪʨʦʣʶ: 

1. ʗʢʘ ʩʪʨʫʢʪʫʨʘ ʤʘʨʰʨʫʪʠʟʘʪʦʨʘ? 

2. ʗʢʽ ʧʨʦʪʦʢʦʣʠ ʬʽʟʠʯʥʦʛʦ ʨʽʚʥʷ ʨʝʘʣʽʟʫʻ ʢʦʞʥʠʡ ʤʘʨʰʨʫʪʠʟʘʪʦʨ? 

3. ʑʦ ʪʘʢʝ ʤʘʨʰʨʫʪʠʟʘʮʽʷ? 

4. ʗʢʽ ʽʩʥʫʶʪʴ ʘʣʛʦʨʠʪʤʠ ʤʘʨʰʨʫʪʠʟʘʮʽʾ? 

5. ʅʘ ʷʢʽ ʚʝʣʠʢʽ ʛʨʫʧʠ ʤʦʞʥʘ ʨʦʟʜʽʣʠʪʠ ʘʣʛʦʨʠʪʤʠ ʤʘʨʰʨʫʪʠʟʘʮʽʾ? 

6. ʑʦ ʪʘʢʝ ʚʠʟʥʘʯʝʥʥʷ ʥʘʡʢʦʨʦʪʰʦʛʦ ʰʣʷʭʫ? 

7. ʑʦ ʪʘʢʝ ʩʧʨʘʚʝʜʣʠʚʘ ʯʝʨʛʘ? 

8. ʗʢʽ ʽʩʥʫʶʪʴ ʤʝʪʦʜʠ ʤʘʨʰʨʫʪʠʟʘʮʽʾ? 

9. ʗʢʽ ʙʫʚʘʶʪʴ ʚʠʜʠ ʤʘʨʰʨʫʪʠʟʘʪʦʨʽʚ? 
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ʊʝʤʘ 12. ʆʙʤʽʥ ʜʘʥʠʤʠ ʯʝʨʝʟ ʤʦʜʝʤ. ʇʨʠʥʮʠʧ ʨʦʙʦʪʠ. ʊʠʧʠ ʤʦʜʝʤʽʚ. 

 

ʇʠʪʘʥʥʷ: 

1. ʆʙʤʽʥ ʜʘʥʠʤʠ ʯʝʨʝʟ ʤʦʜʝʤ. 

2. ʇʨʠʥʮʠʧ ʨʦʙʦʪʠ. 

3. ʊʠʧʠ ʤʦʜʝʤʽʚ. 

 

ʃʽʪʝʨʘʪʫʨʘ:[ 3.ʩʪʦʨ.270..273, 4.ʩʪʦʨ.159..169] 

 

ʆʙʤʽʥ ʜʘʥʠʤʠ ʯʝʨʝʟ ʤʦʜʝʤ 

ʇʨʠʩʪʨʽʡ, ʱʦ ʜʦʟʚʦʣʷʻ ʦʙʤʽʥʶʚʘʪʠʩʷ ʽʥʬʦʨʤʘʮʽʻʶ ʤʽʞ ʈʉ (ʮʠʬʨʦʚʠʤʠ 

ʧʨʠʩʪʨʦʷʤʠ) ʯʝʨʝʟ ʘʥʘʣʦʛʦʚʽ ʢʘʥʘʣʠ (ʯʝʨʝʟ ʟʚʠʯʘʡʥʽ ʪʝʣʝʬʦʥʥʽ ʩʪʘʥʮʽʾ ʽ ʤʝʨʝʞʽ), 

ʥʘʟʠʚʘʻʪʴʩʷ ʤʦʜʝʤ (ʄʦʜʫʣʷʪʦʨ-ʜʝʤʦʜʫʣʷʪʦʨ). ɼʣʷ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʤʦʜʝʤʫ ʧʦʪʨʽʙʥʦ ʜʝʱʦ ʙʽʣʴʰʝ ʜʦʧʦʤʽʞʥʠʭ ʟʘʩʦʙʽʚ, ʘ ʩʘʤʝ: 

 ʉʘʤ ʤʦʜʝʤ 

 ʇʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ 

 ʇʽʜʢʣʶʯʝʥʥʷ ʜʦ ʪʝʣʝʬʦʥʥʦʾ ʣʽʥʽʾ 

ʇʨʠʥʮʠʧ ʨʦʙʦʪʠ 

ɼʦ ʧʦʷʚʠ ʤʦʜʝʤʽʚ ʜʣʷ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ ʧʦ ʪʝʣʝʬʦʥʥʠʤ ʣʽʥʽʷʤ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʴ ʩʧʝʮʽʘʣʴʥʽ ʘʢʫʩʪʠʯʥʽ ʧʨʠʩʪʨʦʾ. ʇʨʠ ʮʴʦʤʫ ʰʚʠʜʢʽʩʪʴ ʧʝʨʝʜʘʯʽ 

ʜʘʥʠʭ ʙʫʣʘ ʦʙʤʝʞʝʥʘ 2400 ʙʽʪ/ʩ. 

 
ʈʠʩʫʥʦʢ 23. ʉʭʝʤʘ ʧʽʜʢʣʶʯʝʥʥʷ ʈʉ ʜʦ ʪʝʣʝʬʦʥʥʦʾ ʣʽʥʽʾ ʟ ʜʦʧʦʤʦʛʦʶ ʤʦʜʝʤʫ. 

ʄʦʜʝʤ ʧʝʨʝʪʚʦʨʶʻ ʝʣʝʢʪʨʠʯʥʽ ʩʠʛʥʘʣʠ ʚ ʪʦʥʘʣʴʥʽ ʽ ʧʽʜʢʣʶʯʘʻʪʴʩʷ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚ ʪʝʣʝʬʦʥʥʫ ʣʽʥʽʶ. ʇʨʠ ʘʢʫʩʪʠʯʥʦʤʫ ʤʝʪʦʜʽ ʧʝʨʝʜʘʚʘʥʠʡ 

(ʦʪʨʠʤʫʚʘʥʠʡ) ʩʠʛʥʘʣ ʧʦʩʪʫʧʘʚ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ ʪʝʣʝʬʦʥʥʫ ʪʨʫʙʢʫ, ʱʦ 

ʨʦʟʪʘʰʦʚʫʻʪʴʩʷ ʚ ʩʧʝʮʽʘʣʴʥʽʡ "ʨʘʢʦʚʠʥʽ". ʅʝʜʦʣʽʢ ʦʯʝʚʠʜʥʠʡ: ʧʝʨʝʰʢʦʜʠ ʨʦʙʣʷʪʴ 

ʟʚ'ʷʟʦʢ ʜʫʞʝ ʥʝʩʪʘʙʽʣʴʥʠʤ (ʤʘʣ. 23). 

ʊʝʨʤʽʥ "ʤʦʜʝʤ" ʩʢʣʘʜʝʥʠʡ ʟ ʜʚʦʭ ʩʣʽʚ: "ʤʦʜʫʣʷʪʦʨ" ʽ "ʜʝʤʦʜʫʣʷʪʦʨ". ʄʦʚʘ ʡʜʝ 

ʧʨʦ ʮʠʬʨʦ-ʘʥʘʣʦʛʦʚʽ ʽ ʘʥʘʣʦʛʦ-ʮʠʬʨʦʚʽ ʧʝʨʝʪʚʦʨʝʥʥʷ. ʎʠʬʨʦʚʘ ʽʥʬʦʨʤʘʮʽʷ 

ʧʝʨʝʜʘʚʘʯʘ (ʈʉ) ʤʦʜʫʣʶʻʪʴʩʷ ʜʣʷ ʧʝʨʝʜʘʯʽ ʯʝʨʝʟ ʘʥʘʣʦʛʦʚʠʡ ʪʝʣʝʬʦʥʥʠʡ ʢʘʥʘʣ ʫ 

ʚʠʛʣʷʜʽ ʪʦʥʘʣʴʥʠʭ ʧʦʩʠʣʦʢ ʟʚʫʢʦʚʦʛʦ ʜʽʘʧʘʟʦʥʫ ʯʘʩʪʦʪ. ʇʨʠʡʤʘʯ ʧʝʨʝʪʚʦʨʶʻ 

(ʜʝʤʦʜʫʣʶʻ) ʮʽ ʘʥʘʣʦʛʦʚʽ ʩʠʛʥʘʣʠ ʚ ʮʠʬʨʦʚʽ ʟʥʘʯʝʥʥʷ, ʷʢʽ ʈʉ ʤʦʞʝ ʽʥʪʝʨʧʨʝʪʫʚʘʪʠ. 

ʗʢʱʦ ʚʠ ʢʦʣʠ-ʥʝʙʫʜʴ ʧʦʤʠʣʢʦʚʦ ʥʘʙʠʨʘʣʠ ʟʽ ʩʚʦʛʦ ʪʝʣʝʬʦʥʫ ʥʦʤʝʨ, ʜʦ ʷʢʦʛʦ ʙʫʚ 

ʧʽʜʢʣʶʯʝʥʠʡ ʬʘʢʩ, ʪʦ ʯʫʣʠ ʥʝʧʨʠʻʤʥʽ ʜʣʷ ʩʣʫʭʫ ʩʚʠʩʪʷʯʽ ʽ ʙʫʣʴʢʘʶʯʽ ʟʚʫʢʠ. 

ʅʝʦʙʭʽʜʥʽʩʪʴ ʧʨʦʤʽʞʥʦʛʦ ʚʢʣʶʯʝʥʥʷ ʧʨʠʩʪʨʦʶ ʧʝʨʝʪʚʦʨʝʥʥʷ ʩʠʛʥʘʣʫ 

(ʤʦʜʝʤʫ) ʤʽʞ ʈʉ ʽ ʪʝʣʝʬʦʥʥʦʶ ʣʽʥʽʻʶ ʦʯʝʚʠʜʥʘ. ʎʠʬʨʦʚʝ ʽ ʘʥʘʣʦʛʦʚʝ ʧʨʝʜʩʪʘʚʣʝʥʥʷ 

ʽʥʬʦʨʤʘʮʽʾ ʥʝ ʩʧʽʚʧʘʜʘʶʪʴ. ʉʘʤʝ ʪʦʤʫ ʥʝ ʤʦʞʥʘ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʽʜʢʣʶʯʠʪʠ ʈʉ ʜʦ 

ʪʝʣʝʬʦʥʥʦʾ ʣʽʥʽʾ. 
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ɸʥʘʣʦʛʦ-ʮʠʬʨʦʚʠʡ ʧʝʨʝʪʚʦʨʶʚʘʯ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʥʝ ʪʽʣʴʢʠ ʚ ʤʦʜʝʤʘʭ, ʘʣʝ ʽ, 

ʫ ʚʽʜʝʦʢʘʨʪʘʭ ʜʣʷ ʧʝʨʝʪʚʦʨʝʥʥʷ, ʥʘʧʨʠʢʣʘʜ, ʮʠʬʨʦʚʠʭ ʟʥʘʯʝʥʴ ʢʦʣʴʦʨʽʚ ʚ ʘʥʘʣʦʛʦʚʫ 

ʬʦʨʤʫ ʽ ʚ ʟʚʫʢʦʚʠʭ ʢʘʨʪʘʭ ʜʣʷ ʟʘʧʠʩʫ ʟʚʫʢʦʚʠʭ ʩʠʛʥʘʣʽʚ ʥʘ ʚʽʥʯʝʩʪʝʨ ʽ ʪʘʢ ʜʘʣʽ 

ʉʧʨʦʱʝʥʘ ʩʪʨʫʢʪʫʨʥʘ ʩʭʝʤʘ ʩʫʯʘʩʥʦʛʦ ʤʦʜʝʤʫ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʤʘʣ. 24. 

ʄʦʜʝʤ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʥʘʩʪʫʧʥʠʭ ʦʩʥʦʚʥʠʭ ʝʣʝʤʝʥʪʽʚ: 

 ɸʜʘʧʪʝʨʽʚ ʧʦʨʪʽʚ ʚʚʦʜʫ/ʚʠʚʦʜʫ, ʧʨʠʟʥʘʯʝʥʠʭ ʜʣʷ ʦʙʤʽʥʫ ʜʘʥʠʤ ʤʽʞ 

ʤʦʜʝʤʦʤ ʽ ʪʝʣʝʬʦʥʥʠʤʠ ʣʽʥʽʷʤʠ, ʘ ʪʘʢʦʞ ʤʽʞ ʤʦʜʝʤʦʤ ʽ ʈʉ. 

 ʉʠʛʥʘʣʴʥʦʛʦ ʧʨʦʮʝʩʦʨʘ (DSP), ʤʦʜʫʣʶʶʯʦʛʦ/ʜʝʤʦʜʫʣʶʶʯʦʛʦ ʩʠʛʥʘʣʠ ʽ ʱʦ 

ʟʘʙʝʟʧʝʯʫʻ ʚʽʜʧʦʚʽʜʥʽ ʧʨʦʪʦʢʦʣʠ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ. 

 ʂʦʥʪʨʦʣʝʨʘ, ʱʦ ʟʜʽʡʩʥʶʻ ʫʧʨʘʚʣʽʥʥʷʤ DSP, ʦʙʨʦʙʢʫ ʢʦʤʘʥʜ ʽ ʙʫʬʝʨʠʟʘʮʽʶ 

ʜʘʥʠʭ. 

 ʄʽʢʨʦʩʭʝʤʠ ROM, ʚ ʷʢʽʡ "ʧʨʦʰʠʪʘ" ʧʨʦʛʨʘʤʘ ʫʧʨʘʚʣʽʥʥʷ ʤʦʜʝʤʦʤ. 

 
ʈʠʩʫʥʦʢ 24. ʇʨʠʩʪʨʽʡ ʩʫʯʘʩʥʦʛʦ ʤʦʜʝʤʫ. 

 ʄʽʢʨʦʩʭʝʤʠ ERPROM, ʱʦ ʜʦʟʚʦʣʷʻ ʟʙʝʨʽʛʘʪʠ ʫʩʪʘʥʦʚʢʠ ʤʦʜʝʤʫ ʫ 

ʤʦʤʝʥʪ ʡʦʛʦ ʚʠʢʣʶʯʝʥʥʷ.  

 ʄʽʢʨʦʩʭʝʤ RAM, ʷʢʽ ʻ ʦʧʝʨʘʪʠʚʥʦʶ ʧʘʤ'ʷʪʪʶ ʤʦʜʝʤʫ. 

ʊʠʧʠ ʤʦʜʝʤʽʚ 

ʉʣʽʜ ʚʠʨʽʰʠʪʠ, ʷʢʠʡ ʤʦʜʝʤ ʥʝʦʙʭʽʜʥʦ ʧʨʠʜʙʘʪʠ: ʚʥʫʪʨʽʰʥʽʡ ʘʙʦ ʟʦʚʥʽʰʥʽʡ. 

ʑʦ ʩʪʦʩʫʻʪʴʩʷ ʧʦʪʫʞʥʦʩʪʽ, ʪʦ ʪʫʪ ʥʘʚʨʷʜ ʯʠ ʻ ʨʽʟʥʠʮʷ. ɺʽʜʤʽʥʥʦʩʪʽ ʧʦʣʷʛʘʶʪʴ, ʚ 

ʧʝʨʰʫ ʯʝʨʛʫ, ʚ ʦʙʩʣʫʛʦʚʫʚʘʥʥʽ ʮʴʦʛʦ ʧʨʠʩʪʨʦʶ ʽ ʫʧʨʘʚʣʽʥʥʽ ʥʠʤ. ɸʣʝ ʚʥʫʪʨʽʰʥʽ 

ʤʦʜʝʤʠ ʟʘʟʚʠʯʘʡ ʜʝʰʝʚʰʝ ʟʦʚʥʽʰʥʽʭ. 

ɺʥʫʪʨʽʰʥʽʡ ʤʦʜʝʤ 

ɺʥʫʪʨʽʰʥʽʡ ʤʦʜʝʤ ʧʦ ʩʚʦʾʡ ʢʦʥʩʪʨʫʢʮʽʾ ʻ ʟʥʽʤʥʦʶ ʢʘʨʪʦʶ ʨʦʟʰʠʨʝʥʥʷ, ʥʘ ʷʢʽʡ 

ʨʦʟʤʽʱʝʥʽ ʚʩʽ ʢʦʤʧʦʥʝʥʪʠ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʦʙʤʽʥ ʜʘʥʠʤʠ. ɺʥʫʪʨʽʰʥʽʡ ʤʦʜʝʤ 

ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʚ ʩʣʦʪ ʤʘʪʝʨʠʥʩʴʢʦʾ ʧʣʘʪʠ ʈʉ ʪʘʢ ʩʘʤʦ, ʷʢ ʽ ʙʫʜʴ-ʷʢʘ ʽʥʰʘ ʜʦʜʘʪʢʦʚʘ 

ʢʘʨʪʘ. ʅʘ ʟʦʚʥʽʰʥʽʡ ʩʪʦʨʦʥʽ ʢʘʨʪʠ ʤʦʜʝʤʫ ʟʥʘʭʦʜʷʪʴʩʷ ʛʥʽʟʜʘ ʜʣʷ ʧʽʜʢʣʶʯʝʥʥʷ 

ʢʘʙʝʣʶ ʪʝʣʝʬʦʥʥʦʾ ʣʽʥʽʾ. ɻʥʽʟʜʘ ʥʘ ʚʥʫʪʨʽʰʥʴʦʤʫ ʤʦʜʝʤʽ ʟʘʚʞʜʠ ʚʠʛʦʪʦʚʣʝʥʽ ʚ 

ʩʪʘʥʜʘʨʪʽ RJ-11. ʇʝʨʝʚʘʛʘ ʚʥʫʪʨʽʰʥʴʦʛʦ ʤʦʜʝʤʫ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʥʘ ʨʦʙʦʯʦʤʫ 

ʤʽʩʮʽ ʥʝʤʘʻ ʥʽʷʢʦʛʦ ʜʦʜʘʪʢʦʚʦʛʦ ʧʝʨʠʬʝʨʽʡʥʦʛʦ ʧʨʠʩʪʨʦʶ. ʅʝʜʦʣʽʢʦʤ ʚʥʫʪʨʽʰʥʴʦʛʦ 

ʤʦʜʝʤʫ ʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʠʢʦʥʘʥʥʷ ʨʷʜʫ ʦʧʝʨʘʮʽʡ ʜʣʷ ʧʝʨʝʥʘʩʪʨʦʶʚʘʥʥʷ ʤʦʜʝʤʫ, 

ʥʘʧʨʠʢʣʘʜ, ʜʣʷ ʟʤʽʥʠ ʥʦʤʝʨʘ ʧʝʨʝʨʠʚʘʥʥʷ ʘʙʦ ʘʜʨʝʩʠ ʧʦʨʪʫ. ɺ ʮʴʦʤʫ ʚʠʧʘʜʢʫ 

ʧʦʪʨʽʙʥʦ ʨʦʟʛʚʠʥʪʠʪʠ ʢʦʨʧʫʩ ʈʉ, ʟʥʷʪʠ ʢʘʨʪʫ ʤʦʜʝʤʫ ʽ ʣʠʰʝ ʧʽʩʣʷ ʮʴʦʛʦ ʚʠʢʦʥʘʪʠ 

ʧʝʨʝʥʘʩʪʨʦʶʚʘʥʥʷ. 

ɿʦʚʥʽʰʥʽʡ ʤʦʜʝʤ 

ɿʦʚʥʽʰʥʽʡ ʤʦʜʝʤ ʥʘʙʘʛʘʪʦ ʧʨʦʩʪʽʰʝ ʚ ʫʩʪʘʥʦʚʮʽ: ʡʦʛʦ ʜʦʩʠʪʴ ʧʽʜʢʣʶʯʠʪʠ ʜʦ 

ʨʦʟ'ʻʤʫ ʧʦʩʣʽʜʦʚʥʦʛʦ ʽʥʪʝʨʬʝʡʩʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʴʥʦʛʦ ʢʘʙʝʣʶ, ʷʢʠʡ ʚʭʦʜʠʪʴ ʚ 

ʩʢʣʘʜ ʢʦʤʧʣʝʢʪʫ ʧʦʩʪʘʚʢʠ. ʂʨʽʤ ʪʦʛʦ, ʟʘʚʜʷʢʠ ʥʘʷʚʥʦʩʪʽ ʫ ʟʦʚʥʽʰʥʴʦʛʦ ʤʦʜʝʤʘ 

ʩʚʽʪʣʦʜʽʦʜʥʠʭ ʽʥʜʠʢʘʪʦʨʽʚ (LED) ʟôʷʚʣʷʻʪʴʩʷ ʙʽʣʴʰʝ ʤʦʞʣʠʚʦʩʪʝʡ ʜʣʷ ʢʦʥʪʨʦʣʶ ʟʘ 
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ʩʪʘʥʦʤ ʧʨʠʩʪʨʦʶ, ʷʢʝ ʫ ʚʥʫʪʨʽʰʥʴʦʛʦ ʤʦʜʝʤʫ ʤʦʞʥʘ ʚʽʜʩʪʝʞʫʚʘʪʠ ʪʽʣʴʢʠ ʰʣʷʭʦʤ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʧʝʮʽʘʣʴʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. 

ɿʘʚʜʷʢʠ ʨʦʟʤʽʱʝʥʥʶ ʚʩʽʭ ʢʦʤʧʦʥʝʥʪʽʚ ʫʩʝʨʝʜʠʥʽ ʚʣʘʩʥʦʛʦ ʢʦʨʧʫʩʫ, ʷʢʠʡ 

ʩʧʦʣʫʯʝʥʠʡ ʟ ʈʉ ʪʽʣʴʢʠ ʢʘʙʝʣʝʤ ʜʘʥʠʭ, ʟʦʚʥʽʰʥʽʡ ʤʦʜʝʤ ʟʨʫʯʥʽʰʠʡ, ʦʩʢʽʣʴʢʠ ʡʦʛʦ 

ʤʦʞʥʘ ʙʝʟ ʧʨʦʙʣʝʤ ʧʽʜʢʣʶʯʠʪʠ ʜʦ ʽʥʰʦʛʦ ʈʉ, ʷʢʱʦ ʧʦʙʣʠʟʫ ʟʥʘʡʜʝʪʴʩʷ ʨʦʟʝʪʢʘ 

ʪʝʣʝʬʦʥʥʦʾ ʣʽʥʽʾ. 

ʄʦʜʝʤ PCMCIA  

ʄʦʜʝʤʠ, ʚʠʛʦʪʦʚʣʝʥʽ ʟʘ ʩʪʘʥʜʘʨʪʦʤ PCMCIA, ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʤʘʣʠʤ ʨʦʟʤʽʨʦʤ ʽ 

ʧʣʦʩʢʦʶ ʬʦʨʤʦʶ ʢʦʨʧʫʩʫ. ʊʘʢʽ ʤʦʜʝʤʠ ʤʘʶʪʴ ʨʦʟʤʽʨ ʧʣʘʩʪʠʢʦʚʦʾ ʢʘʨʪʠ ʽ 

ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʚ ʩʧʝʮʽʘʣʴʥʠʡ ʨʦʟ'ʻʤ PCMCIA, ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʡ ʚ ʢʦʤʧ'ʶʪʝʨʘʭ 

ʪʠʧʫ notebook. ɼʦ ʤʦʜʝʤʫ ʧʽʜʢʣʶʯʘʻʪʴʩʷ ʣʽʥʽʡʥʠʡ ʧʨʠʩʪʨʽʡ ʩʧʦʣʫʯʝʥʥʷ, ʚ ʷʢʦʤʫ 

ʨʦʟʤʽʱʝʥʽ ʧʝʨʝʜʘʚʘʯ ʽ ʨʝʣʝ, ʱʦ ʛʨʘʶʪʴ ʨʦʣʴ ʽʥʪʝʨʬʝʡʩʫ ʤʽʞ ʤʦʜʝʤʦʤ ʽ ʪʝʣʝʬʦʥʥʦʶ 

ʣʽʥʽʻʶ. ʊʘʢʽ ʤʦʜʝʤʠ ʚʘʞʘʪʴ (ʙʝʟ ʧʨʠʩʪʨʦʶ ʩʧʦʣʫʯʝʥʥʷ) ʧʨʠʙʣʠʟʥʦ 30 ʛ, ʘ ʧʦ 

ʧʦʢʘʟʥʠʢʘʤ ʰʚʠʜʢʦʩʪʽ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ ʥʘʚʨʷʜ ʯʠ ʚʽʜʩʪʘʶʪʴ ʚʽʜ ʩʚʦʾʭ ʚʝʣʠʢʠʭ 

ʧʦʙʨʘʪʠʤʽʚ. 

ʇʨʦʛʨʘʤʥʠʡ ʤʦʜʝʤ 

ʊʝʨʤʽʥʦʤ ʧʨʦʛʨʘʤʥʠʡ ʤʦʜʝʤ (ʘʙʦ "ʩʦʬʪʤʦʜʝʤ") ʥʘʟʠʚʘʶʪʴ ʤʦʜʝʤ, ʯʘʩʪʠʥʫ 

ʬʫʥʢʮʽʡ ʷʢʦʛʦ ʚʠʢʦʥʫʻ ʧʨʦʛʨʘʤʘ, ʚʩʪʘʥʦʚʣʝʥʘ ʥʘ ʈʉ. 

ʉʫʯʘʩʥʽ ʧʨʦʛʨʘʤʥʽ ʤʦʜʝʤʠ ʤʦʞʥʘ ʨʦʟʜʽʣʠʪʠ ʥʘ ʜʚʘ ʪʠʧʘ: 

 ʄʦʜʝʤʠ, ʱʦ ʥʝ ʤʘʶʪʴ ʚʣʘʩʥʦʛʦ ʢʦʥʪʨʦʣʝʨʘ ʽ DSP, ʽ ʱʦ ʚʢʣʶʯʘʶʪʴ ʣʠʰʝ 

ʛʝʥʝʨʘʪʦʨ ʧʦʚʥʦʛʦ ʥʘʙʦʨʫ ʯʘʩʪʦʪ, ʥʝʦʙʭʽʜʥʠʡ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʪʦʢʦʣʽʚ, ʽ ʮʠʬʨʦʚʠʡ 

ʬʽʣʴʪʨ ʚʭʽʜʥʠʭ ʽ ʚʠʭʽʜʥʠʭ ʩʠʛʥʘʣʽʚ ʤʦʜʝʤʫ. 

 ʄʦʜʝʤʠ, ʱʦ ʤʘʶʪʴ ʧʦʚʥʦʮʽʥʥʠʡ DSP, ʘʣʝ ʢʦʥʪʨʦʣʝʨ ʚ ʥʠʭ ʚʽʜʩʫʪʥʽʡ. 

ɼʦ ʦʩʥʦʚʥʠʭ ʧʝʨʝʚʘʛ ʧʨʦʛʨʘʤʥʦʛʦ ʤʦʜʝʤʫ ʚʽʜʥʦʩʷʪʴʩʷ: 

 ʅʠʟʴʢʘ ʚʘʨʪʽʩʪʴ ʤʦʜʝʤʫ, ʟʘ ʨʘʭʫʥʦʢ ʝʢʦʥʦʤʽʾ ʥʘ ʝʣʝʤʝʥʪʥʽʡ ʙʘʟʽ. 

 ʃʝʛʢʘ ʫʩʪʘʥʦʚʢʘ ʤʦʜʝʤʫ. 

 ʄʦʜʝʨʥʽʟʘʮʽʷ ʤʦʜʝʤʫ ʰʣʷʭʦʤ ʟʘʤʽʥʠ ʧʨʦʛʨʘʤʠ. 

 ʃʝʛʢʘ ʘʜʘʧʪʘʮʽʷ ʤʦʜʝʤʫ ʜʦ ʨʦʩʽʡʩʴʢʠʭ ʪʝʣʝʬʦʥʥʠʭ ʣʽʥʽʡ (ʧʦ ʟʘʚʽʨʝʥʥʷʭ 

ʨʦʟʨʦʙʥʠʢʽʚ). 

ɼʦ ʥʝʜʦʣʽʢʽʚ ʧʨʦʛʨʘʤʥʦʛʦ ʤʦʜʝʤʫ ʚʽʜʥʦʩʷʪʴ: 

 ɿʘʜʽʶʚʘʥʥʷ ʜʦʜʘʪʢʦʚʠʭ ʨʝʩʫʨʩʽʚ ʈʉ. ɯʟʨʘʾʣʴʩʴʢʘ ʢʦʤʧʘʥʽʷ Smart Line, 

ʨʦʟʨʦʙʣʷʶʯʘ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ "ʩʦʬʪʤʦʜʝʤʦʚ", ʦʮʽʥʶʻ ʚʪʨʘʪʫ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ CPU ʧʨʠʙʣʠʟʥʦ ʚ 50 ʄʛʮ (ʜʣʷ ʧʦʚʥʠʭ ʧʨʦʛʨʘʤʥʠʭ ʤʦʜʝʤʽʚ). 

 ʇʨʠʭʠʣʴʥʽʩʪʴ ʜʦ ʧʝʚʥʦʾ ʦʧʝʨʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ.  

 ʅʝʦʙʭʽʜʥʽʩʪʴ ʥʘʷʚʥʦʩʪʽ ʭʦʨʦʰʦʾ ʪʝʣʝʬʦʥʥʦʾ ʣʽʥʽʾ. 

ʇʨʦʛʨʘʤʥʽ ʤʦʜʝʤʠ ʚʠʧʫʩʢʘʣʠʩʷ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʚ ʨʦʟ'ʻʤ ISA ʘʙʦ PCI, ʇʽʩʣʷ 

ʨʦʟʨʦʙʣʝʥʦʾ Intel ʩʧʝʮʠʬʽʢʘʮʽʾ AMR ʽ ʚʠʭʦʜʫ ʥʘ ʨʠʥʦʢ ʤʘʪʝʨʠʥʩʴʢʠʭ ʧʣʘʪ ʟ Chipset 

i810 ʟ'ʷʚʠʣʠʩʷ ʤʦʜʝʤʠ, ʱʦ ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʚ ʜʘʥʠʡ ʨʦʟ'ʻʤ. ʅʘ ʧʣʘʪʽ ʪʘʢʦʛʦ ʤʦʜʝʤʫ 

ʨʦʟʪʘʰʦʚʫʶʪʴʩʷ ʣʠʰʝ ʤʽʢʨʦʩʭʝʤʠ, ʱʦ ʚʠʢʦʥʫʶʪʴ ʮʠʬʨʦ-ʘʥʘʣʦʛʦʚʝ ʧʝʨʝʪʚʦʨʝʥʥʷ (ʽ 

ʥʘʟʘʜ) ʤʽʞ ʰʠʥʦʶ ɸʩ-linc ʽ ʪʝʣʝʬʦʥʥʦʶ ʣʽʥʽʻʶ. ʅʘ ʧʣʘʪʽ ʥʝʤʘʻ ʜʦʨʦʛʠʭ DSP ʽ 

ʢʦʥʪʨʦʣʝʨʘ, ʱʦ ʜʦʟʚʦʣʷʻ ʟʤʝʥʰʠʪʠ ʨʦʟʤʽʨʠ ʨʽʟʝʨ-ʢʘʨʪʠ ʤʦʜʝʤʫ ʜʦ ʚʝʣʴʤʠ 

ʥʝʚʝʣʠʢʦʛʦ ʨʦʟʤʽʨʫ (ʥʝ ʙʽʣʴʰʝ 80x60 ʤʤ). 

ʈʝʞʠʤ ʢʦʤʘʥʜ ʽ ʨʝʞʠʤ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ 

ʗʢ ʜʣʷ ʈʉ, ʪʘʢ ʽ ʜʣʷ ʤʦʜʝʤʽʚ ʚʩʪʘʥʦʚʣʝʥʽ ʞʦʨʩʪʢʽ ʩʪʘʥʜʘʨʪʠ. ɯʥʘʢʰʝ 

ʚʩʪʘʥʦʚʠʪʠ ʟʚ'ʷʟʦʢ ʤʽʞ ʜʚʦʤʘ ʈʉ ʙʫʣʦ ʙ ʥʝʤʦʞʣʠʚʦ. ʇʨʠ ʮʴʦʤʫ ʩʣʽʜ ʨʦʟʨʽʟʥʷʪʠ 

ʥʘʩʪʫʧʥʽ ʨʝʞʠʤʠ ʨʦʙʦʪʠ ʤʦʜʝʤʫ: 
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 ʈʝʞʠʤ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ, ʚ ʷʢʦʤʫ ʤʦʜʝʤ ʧʝʨʝʜʘʻ ʽ ʧʨʠʡʤʘʻ ʜʘʥʽ. 

 ʈʝʞʠʤ ʢʦʤʘʥʜ, ʚ ʷʢʦʤʫ ʤʦʜʝʤʫ ʜʘʶʪʴʩʷ ʽʥʩʪʨʫʢʮʽʾ, ʧʘʨʘʤʝʪʨʠ ʨʦʙʦʪʠ ʽ 

ʢʦʤʘʥʜʠ ʚʠʢʣʠʢʫ ʘʙʦʥʝʥʪʘ, ʧʝʨʝʨʠʚʘʥʥʷ ʩʝʘʥʩʫ ʟʚ'ʷʟʢʫ, ʽʥʽʮʽʘʣʽʟʘʮʽʷ ʤʦʜʝʤʫ ʽ ʽʥ. 

ɼʣʷ ʨʝʞʠʤʫ ʢʦʤʘʥʜ ʥʦʨʤʦʶ ʚʠʟʥʘʥʠʡ ʪʘʢ ʟʚʘʥʠʡ ʥʘʙʽʨ ʢʦʤʘʥʜ Hayes, 

ʨʦʟʨʦʙʣʝʥʠʡ ʬʽʨʤʦʶ ʟ ʪʽʻʶ ʞ ʥʘʟʚʦʶ. ʎʝʡ ʥʘʙʽʨ ʢʦʤʘʥʜ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ɸʊ-ʢʦʤʘʥʜ ʽ 

ʟʘʙʝʟʧʝʯʫʻ ʚʩʽʤ ʤʦʜʝʤʘʤ ʻʜʠʥʫ ʦʩʥʦʚʫ ʜʣʷ ʟʜʽʡʩʥʝʥʥʷ ʟʚ'ʷʟʢʫ ʦʜʠʥ ʟ ʦʜʥʠʤ. ɿʘ 

ʜʝʷʢʠʤ ʚʠʥʷʪʢʦʤ ʚʩʽ ʢʦʤʘʥʜʠ ʧʦʯʠʥʘʶʪʴʩʷ ʟ ʧʨʝʬʽʢʩʘ AT (Attention ð ʫʚʘʛʘ), ʷʢʠʡ 

ʜʦʧʦʚʥʶʻʪʴʩʷ ʚʣʘʩʥʝ ʢʦʤʘʥʜʦʶ ʟ ʧʘʨʘʤʝʪʨʘʤʠ. ʂʦʤʘʥʜʥʠʡ ʨʷʜʦʢ ʤʦʞʝ ʤʽʩʪʠʪʠ 

ʜʝʢʽʣʴʢʘ ɸʊ-ʢʦʤʘʥʜ, ʧʨʠ ʮʴʦʤʫ ʥʘ ʧʦʯʘʪʢʫ ʨʷʜʢʘ ʩʣʽʜʫʻ ʪʽʣʴʢʠ ʦʜʠʥ ʧʨʝʬʽʢʩ AT. 

ɺʚʝʜʝʥʥʷ ʢʦʤʘʥʜʥʦʛʦ ʨʷʜʢʘ, ʟʘʛʘʣʴʥʘ ʜʦʚʞʠʥʘ ʷʢʦʛʦ ʥʝ ʧʦʚʠʥʥʘ ʧʝʨʝʚʠʱʫʚʘʪʠ 40 

ʩʠʤʚʦʣʽʚ, ʟʘʚʝʨʰʫʻʪʴʩʷ ʥʘʪʠʩʥʝʥʥʷʤ ʢʣʘʚʽʰʽ <Enter>. ʂʦʤʘʥʜʠ ʚʠʢʦʥʫʶʪʴʩʷ ʟʣʽʚʘ 

ʥʘʧʨʘʚʦ. 

 

ʇʠʪʘʥʥʷ ʜʣʷ ʩʘʤʦʢʦʥʪʨʦʣʶ: 

1. ʑʦ ʥʘʟʠʚʘʻʪʴʩʷ ʤʦʜʝʤʦʤ? 

2. ʗʢʽ ʟʘʩʦʙʠ ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ ʟ ʜʦʧʦʤʦʛʦʶ ʤʦʜʝʤʫ? 

3. ɿ ʷʢʠʭ ʝʣʝʤʝʥʪʽʚ ʩʢʣʘʜʘʻʪʴʩʷ ʤʦʜʝʤ? 

4. ʗʢʽ ʚʠ ʟʥʘʻʪʝ ʪʠʧʠ ʤʦʜʝʤʽʚ? 

5. ʅʘ ʷʢʽ ʜʚʘ ʪʠʧʠ ʤʦʞʥʘ ʨʦʟʜʽʣʠʪʠ ʩʫʯʘʩʥʽ ʧʨʦʛʨʘʤʥʽ ʤʦʜʝʤʠ? 

6. ʗʢʽ ʥʝʜʦʣʽʢʠ ʧʨʦʛʨʘʤʥʠʭ ʤʦʜʝʤʽʚ? 

7. ʗʢʽ ʚʠ ʟʥʘʻʪʝ ʨʝʞʠʤʠ ʨʦʙʦʪʠ ʤʦʜʝʤʫ? 
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ʄʦʜʫʣʴ 4. ɻʣʦʙʘʣʴʥʘ ʤʝʨʝʞʘ Internet . 

 
ʊʝʤʘ 1. Internet. ʆʩʥʦʚʥʽ ʧʦʥʷʪʪʷ. ʉʣʫʞʙʠ ɯʥʪʝʨʥʝʪʫ.. 

 

ʇʠʪʘʥʥʷ: 

1. ʊʝʨʤʽʥʘʣʴʥʠʡ ʨʝʞʠʤ. 

2. ɽʣʝʢʪʨʦʥʥʘ ʧʦʰʪʘ (E-Mail). 

3. ʉʧʠʩʢʠ ʨʦʟʩʠʣʘʥʥʷ (Mail List). 

4. ʉʣʫʞʙʘ ʪʝʣʝʢʦʥʬʝʨʝʥʮʽʡ (Usenet). 

5. ʉʣʫʞʙʘ World Wide Web (WWW). 

6. ʉʣʫʞʙʘ ʽʤʝʥ ʜʦʤʝʥʦʚ (DNS). 

7. ʉʣʫʞʙʘ ʧʝʨʝʜʘʯʽ ʬʘʡʣʽʚ (FTP). 

8. IRC. 

9. ICQ. 

 

ʃʽʪʝʨʘʪʫʨʘ:[5, ʩʪʦʨ.155..173] 

ʉʣʫʞʙʠ ɯʥʪʝʨʥʝʪʫ 
ʂʦʣʠ ʛʦʚʦʨʷʪʴ ʧʨʦ ʨʦʙʦʪʫ ʚ ɯʥʪʝʨʥʝʪʽ ʘʙʦ ʧʨʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ɯʥʪʝʨʥʝʪʫ, ʪʦ ʥʘ 

ʩʘʤʦʤʫ ʜʽʣʽ, ʩʧʨʘʚʜʽ ʤʦʚʘ ʡʜʝ ʥʝ ʧʨʦ ɯʥʪʝʨʥʝʪ ʫ ʮʽʣʦʤʫ, ʘ ʪʽʣʴʢʠ ʧʨʦ ʦʜʥʫ ʘʙʦ 

ʜʝʢʽʣʴʢʘ ʟ ʡʦʛʦ ʯʠʩʣʝʥʥʠʭ ʩʣʫʞʙ. ɿʘʣʝʞʥʦ ʚʽʜ ʢʦʥʢʨʝʪʥʠʭ ʮʽʣʝʡ ʽ ʟʘʚʜʘʥʴ ʢʣʽʻʥʪʠ 

ʄʝʨʝʞʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʪʽ ʩʣʫʞʙʠ, ʷʢʽ ʾʤ ʥʝʦʙʭʽʜʥʽ. 

ʈʽʟʥʽ ʩʣʫʞʙʠ ʤʘʶʪʴ ʨʽʟʥʽ ʧʨʦʪʦʢʦʣʠ. ɺʦʥʠ ʥʘʟʠʚʘʶʪʴʩʷ ʧʨʠʢʣʘʜʥʠʤʠ 

ʧʨʦʪʦʢʦʣʘʤʠ. ɰʭʥʻ ʜʦʪʨʠʤʘʥʥʷ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʡ ʧʽʜʪʨʠʤʫʻʪʴʩʷ ʨʦʙʦʪʦʶ 

ʩʧʝʮʽʘʣʴʥʠʭ ʧʨʦʛʨʘʤ. ʊʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʩʢʦʨʠʩʪʘʪʠʩʷ ʷʢʦʶʩʴ ʟʽ ʩʣʫʞʙ ɯʥʪʝʨʥʝʪʫ, 

ʥʝʦʙʭʽʜʥʦ ʚʩʪʘʥʦʚʠʪʠ ʥʘ ʢʦʤʧ'ʶʪʝʨʽ ʧʨʦʛʨʘʤʫ, ʟʜʘʪʥʫ ʧʨʘʮʶʚʘʪʠ ʧʦ ʧʨʦʪʦʢʦʣʽ ʜʘʥʦʾ 

ʩʣʫʞʙʠ. ʊʘʢʽ ʧʨʦʛʨʘʤʠ ʥʘʟʠʚʘʶʪʴ ʢʣʽʻʥʪʩʴʢʠʤʠ ʘʙʦ ʧʨʦʩʪʦ ʢʣʽʻʥʪʘʤʠ. ʊʘʢ, 

ʥʘʧʨʠʢʣʘʜ, ʜʣʷ ʧʝʨʝʜʘʯʽ ʬʘʡʣʽʚ ʚ ɯʥʪʝʨʥʝʪʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʩʧʝʮʽʘʣʴʥʠʡ 

ʧʨʠʢʣʘʜʥʠʡ ʧʨʦʪʦʢʦʣ FTP (File Transfer Protocol). ɺʽʜʧʦʚʽʜʥʦ, ʱʦʙ ʦʜʝʨʞʘʪʠ ʟ 

ɯʥʪʝʨʥʝʪʫ ʬʘʡʣ, ʥʝʦʙʭʽʜʥʦ: 

Å ʤʘʪʠ ʥʘ ʢʦʤʧ'ʶʪʝʨʽ ʧʨʦʛʨʘʤʫ, ʱʦ  ̒ʢʣʽʻʥʪʦʤ FTP (ʈʊʈ-ʢʣʽʻʥʪ); 

Å ʚʩʪʘʥʦʚʠʪʠ ʟʚ'ʷʟʦʢ ʽʟ ʩʝʨʚʝʨʦʤ, ʱʦ ʥʘʜʘʻ ʧʦʩʣʫʛʠ FTP (ʈʊʈ-ʩʝʨʚʝʨʦʤ). 

ɯʥʰʠʡ ʧʨʠʢʣʘʜ: ʱʦʙ ʩʢʦʨʠʩʪʘʪʠʩʷ ʝʣʝʢʪʨʦʥʥʦʶ ʧʦʰʪʦʶ, ʥʝʦʙʭʽʜʥʦ ʜʦʪʨʠʤʘʪʠ 

ʡ ʧʨʦʪʦʢʦʣʠ ʚʽʜʧʨʘʚʣʝʥʥʷ ʡ ʦʜʝʨʞʘʥʥʷ ʧʦʚʽʜʦʤʣʝʥʴ. ɼʣʷ ʮʴʦʛʦ ʪʨʝʙʘ ʤʘʪʠ ʧʨʦʛʨʘʤʫ 

(ʧʦʰʪʦʚʠʡ ʢʣʽʻʥʪ) ʽ ʚʩʪʘʥʦʚʠʪʠ ʟʚ'ʷʟʦʢ ʟ ʧʦʰʪʦʚʠʤ ʩʝʨʚʝʨʦʤ. ʊʘʢ ʩʘʤʦ ʤʘʻʪʴʩʷ 

ʩʧʨʘʚʘ ʡ ʟ ʽʥʰʠʤʠ ʩʣʫʞʙʘʤʠ. 

ʊʝʨʤʽʥʘʣʴʥʠʡ ʨʝʞʠʤ. ɯʩʪʦʨʠʯʥʦ ʦʜʥʽʻʾ ʟ ʨʘʥʥʽʭ  ̒ ʩʣʫʞʙʘ ʚʽʜʜʘʣʝʥʦʛʦ 

ʢʝʨʫʚʘʥʥʷ ʢʦʤʧ'ʶʪʝʨʦʤ Telnet. ʇʽʜʢʣʶʯʠʚʰʠʩʴ ʜʦ ʚʽʜʜʘʣʝʥʦʛʦ ʢʦʤʧ'ʶʪʝʨʘ ʧʦ 

ʧʨʦʪʦʢʦʣʫ ʮʽʻʾ ʩʣʫʞʙʠ, ʤʦʞʥʘ ʫʧʨʘʚʣʷʪʠ ʡʦʛʦ ʨʦʙʦʪʦʶ. ʊʘʢʝ ʢʝʨʫʚʘʥʥʷ ʱʝ 

ʥʘʟʠʚʘʶʪʴ ʢʦʥʩʦʣʴʥʠʤ ʘʙʦ ʪʝʨʤʽʥʘʣʴʥʠʤ. ʋ ʤʠʥʫʣʦʤʫ ʮʶ ʩʣʫʞʙʫ ʰʠʨʦʢʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʩʢʣʘʜʥʠʭ ʤʘʪʝʤʘʪʠʯʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʥʘ ʚʠʣʫʯʝʥʠʭ 

ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʮʝʥʪʨʘʭ. ʊʘʢ, ʥʘʧʨʠʢʣʘʜ, ʷʢʱʦ ʜʣʷ ʜʫʞʝ ʩʢʣʘʜʥʠʭ ʦʙʯʠʩʣʝʥʴ ʥʘ 

ʧʝʨʩʦʥʘʣʴʥʦʤʫ ʢʦʤʧ'ʶʪʝʨʽ ʙʫʣʠ ʧʦʪʨʽʙʥʽ ʪʠʞʥʽ ʙʝʟʧʝʨʝʨʚʥʦʾ ʨʦʙʦʪʠ, ʘ ʥʘ ʚʽʜʜʘʣʝʥʽʡ 

ʩʫʧʝʨ-ɽʆʄ ʫʩʴʦʛʦ ʢʽʣʴʢʘ ʭʚʠʣʠʥ, ʪʝ ʧʝʨʩʦʥʘʣʴʥʠʡ ʢʦʤʧ'ʶʪʝʨ ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʜʣʷ 

ʚʽʜʜʘʣʝʥʦʛʦ ʫʚʝʜʝʥʥʷ ʜʘʥʠʭ ʚ ɽʆʄ ʽ ʜʣʷ ʧʨʠʡʦʤʫ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. 

ʋ ʥʘʰʽ ʜʥʽ ʫ ʟʚ'ʷʟʢʫ ʟʽ ʰʚʠʜʢʠʤ ʟʙʽʣʴʰʝʥʥʷʤ ʧʦʪʫʞʥʦʩʪʽ ʧʝʨʩʦʥʘʣʴʥʠʭ 

ʢʦʤʧ'ʶʪʝʨʽʚ ʥʝʦʙʭʽʜʥʽʩʪʴ ʫ ʧʦʜʽʙʥʽʡ ʧʦʩʣʫʟʽ ʩʢʦʨʦʪʠʣʘʩʷ, ʘʣʝ, ʧʨʦʪʝ, ʩʣʫʞʙʠ Telnet 

ʚ ɯʥʪʝʨʥʝʪʽ ʧʨʦʜʦʚʞʫʶʪʴ ʽʩʥʫʚʘʪʠ. ʏʘʩʪʦ ʧʨʦʪʦʢʦʣʠ Telnet ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ 
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ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʢʝʨʫʚʘʥʥʷ ʪʝʭʥʽʯʥʠʤʠ ʦʙ'ʻʢʪʘʤʠ, ʥʘʧʨʠʢʣʘʜ ʪʝʣʝʩʢʦʧʘʤʠ, 

ʚʽʜʝʦʢʘʤʝʨʘʤʠ, ʧʨʦʤʠʩʣʦʚʠʤʠ ʨʦʙʦʪʘʤʠ. 

ʅʘʡʧʨʦʩʪʽʰʠʡ ʢʣʽʻʥʪ Telnet ʚʭʦʜʠʪʴ ʜʦ ʩʢʣʘʜʫ ʦʧʝʨʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ Windows 

(ʬʘʡʣ telnet.exe). 

ɽʣʝʢʪʨʦʥʥʘ ʧʦʰʪʘ (E-Mail).  ʎ  ̫ʩʣʫʞʙʘ ʪʘʢʦʞ  ̒ʦʜʥʽʻʶ ʟ ʥʘʡʙʽʣʴʰ ʨʘʥʥʽʭ. ɰʾ 

ʟʘʙʝʟʧʝʯʝʥʥʷʤ ʚ ɯʥʪʝʨʥʝʪʽ ʟʘʡʤʘʶʪʴʩʷ ʩʧʝʮʽʘʣʴʥʽ ʧʦʰʪʦʚʽ ʩʝʨʚʝʨʠ. ʊʫʪ ʽ ʜʘʣʽ ʧʽʜ 

ʩʝʨʚʝʨʦʤ ʤʦʞʝ ʨʦʟʫʤʽʪʠʩʷ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ. ʊʘʢʠʤ ʯʠʥʦʤ, ʦʜʠʥ ʚʫʟʣʦʚʠʡ 

ʢʦʤʧ'ʶʪʝʨ ɯʥʪʝʨʥʝʪʫ ʤʦʞʝ ʚʠʢʦʥʫʚʘʪʠ ʬʫʥʢʮʽʾ ʜʝʢʽʣʴʢʦʭ ʩʝʨʚʝʨʽʚ ʽ ʟʘʙʝʟʧʝʯʫʚʘʪʠ 

ʨʦʙʦʪʫ ʨʽʟʥʠʭ ʩʣʫʞʙ, ʟʘʣʠʰʘʶʯʠʩʴ ʧʨʠ ʮʴʦʤʫ ʫʥʽʚʝʨʩʘʣʴʥʠʤ ʢʦʤʧ'ʶʪʝʨʦʤ, ʥʘ 

ʷʢʦʤʫ ʤʦʞʥʘ ʚʠʢʦʥʫʚʘʪʠ ʡ ʽʥʰʽ ʟʘʚʜʘʥʥʷ, ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʟʘʩʦʙʽʚ ʦʙʯʠʩʣʶʚʘʣʴʥʦʾ 

ʪʝʭʥʽʢʠ. 

ʇʦʰʪʦʚʽ ʩʝʨʚʝʨʠ ʦʜʝʨʞʫʶʪʴ ʧʦʚʽʜʦʤʣʝʥʥʷ ʚʽʜ ʢʣʽʻʥʪʽʚ ʽ ʧʝʨʝʩʠʣʘʶʪʴ ʾʭ ʧʦ 

ʣʘʥʮʶʞʢʫ ʜʦ ʧʦʰʪʦʚʠʭ ʩʝʨʚʝʨʽʚ ʘʜʨʝʩʘʪʽʚ, ʜʝ ʮʽ ʧʦʚʽʜʦʤʣʝʥʥʷ ʥʘʢʦʧʠʯʫʶʪʴʩʷ. ʇʨʠ 

ʚʩʪʘʥʦʚʣʝʥʥʽ ʟ'ʻʜʥʘʥʥʷ ʤʽʞ ʘʜʨʝʩʘʪʦʤ ʽ ʡʦʛʦ ʧʦʰʪʦʚʠʤ ʩʝʨʚʝʨʦʤ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʘʚʪʦʤʘʪʠʯʥʘ ʧʝʨʝʜʘʯʘ ʧʦʚʽʜʦʤʣʝʥʴ, ʱʦ ʥʘʜʽʡʰʣʠ, ʥʘ ʢʦʤʧ'ʶʪʝʨ ʘʜʨʝʩʘʪʘ. 

ʇʦʰʪʦʚʘ ʩʣʫʞʙʘ ʟʘʩʥʦʚʘʥʘ ʥʘ ʜʚʦʭ ʧʨʠʢʣʘʜʥʠʭ ʧʨʦʪʦʢʦʣʘʭ: SMTP ʡ POP3. ʇʦ 

ʧʝʨʰʦʤʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʽʜʧʨʘʚʣʝʥʥʷ ʢʦʨʝʩʧʦʥʜʝʥʮʽʾ ʟ ʢʦʤʧ'ʶʪʝʨʘ ʥʘ ʩʝʨʚʝʨ, ʘ ʧʦ 

ʜʨʫʛʦʤʫ - ʧʨʠʡʦʤ ʧʦʚʽʜʦʤʣʝʥʴ, ʱʦ ʥʘʜʽʡʰʣʠ. ɯʩʥʫʻ ʚʝʣʠʢʘ ʨʦʟʤʘʾʪʽʩʪʴ ʢʣʽʻʥʪʽʚ 

ʧʦʰʪʦʚʠʭ ʧʨʦʛʨʘʤ. ɼʦ ʥʠʭ ʩʪʘʚʠʪʴʩʷ, ʥʘʧʨʠʢʣʘʜ, ʧʨʦʛʨʘʤʘ Microsoft Outlook 

Express, ʱʦ ʚʭʦʜʠʪʴ ʜʦ ʩʢʣʘʜʫ ʦʧʝʨʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ Windows ʷʢ ʩʪʘʥʜʘʨʪʥʘ. 

ʄʦʛʫʪʥʽʰʘ ʧʨʦʛʨʘʤʘ, ʱʦ ʽʥʪʝʛʨʫʻ ʚ ʩʦʙʽ ʢʨʽʤ ʧʽʜʪʨʠʤʢʠ ʝʣʝʢʪʨʦʥʥʦʾ ʧʦʰʪʠ ʡ ʽʥʰʽ 

ʟʘʩʦʙʠ ʜʽʣʦʚʦʜʩʪʚʘ, Microsoft Outlook 2000, ʚʭʦʜʠʪʴ ʜʦ ʩʢʣʘʜʫ ʚʽʜʦʤʦʛʦ ʧʘʢʝʪʘ 

Microsoft Office 2000. ɿʽ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʧʦʰʪʦʚʠʭ ʧʨʦʛʨʘʤ ʛʘʨʥʫ ʧʦʧʫʣʷʨʥʽʩʪʴ 

ʤʘʶʪʴ ʧʨʦʛʨʘʤʠ The Bat! ʽ Eudora Pro. 

ʉʧʠʩʢʠ ʨʦʟʩʠʣʘʥʥʷ (Mail List). ɿʚʠʯʘʡʥʘ ʝʣʝʢʪʨʦʥʥʘ ʧʦʰʪʘ ʧʨʠʧʫʩʢʘʻ 

ʥʘʷʚʥʽʩʪʴ ʜʚʦʭ ʧʘʨʪʥʝʨʽʚ ʧʦ ʧʝʨʝʧʠʩʮʽ. ʗʢʱʦ ʞ ʧʘʨʪʥʝʨʽʚ ʥʝʤʘʻ, ʪʦ ʜʦʩʠʪʴ ʚʝʣʠʢʠʡ 

ʧʦʪʽʢ ʧʦʰʪʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ ʫ ʩʚʦʶ ʘʜʨʝʩʫ ʤʦʞʥʘ ʟʘʙʝʟʧʝʯʠʪʠ, ʧʽʜʧʠʩʘʚʰʠʩʴ ʥʘ 

ʩʧʠʩʢʠ ʨʦʟʩʠʣʘʥʥʷ. ʎʝ ʩʧʝʮʽʘʣʴʥʽ ʪʝʤʘʪʠʯʥʽ ʩʝʨʚʝʨʠ, ʱʦ ʟʙʠʨʘʶʪʴ ʽʥʬʦʨʤʘʮʽʶ ʟ 

ʧʝʚʥʠʭ ʪʝʤ ʽ ʧʝʨʝʧʨʘʚʣʷʶʪʴ ʾʾ ʧʝʨʝʜʧʣʘʪʥʠʢʘʤ ʫ ʚʠʛʣʷʜʽ ʧʦʚʽʜʦʤʣʝʥʴ ʝʣʝʢʪʨʦʥʥʦʾ 

ʧʦʰʪʠ. 

ʊʝʤʘʤʠ ʩʧʠʩʢʽʚ ʨʦʟʩʠʣʘʥʥʷ ʤʦʞʝ ʙʫʪʠ ʱʦ ʟʘʚʛʦʜʥʦ, ʥʘʧʨʠʢʣʘʜ ʧʠʪʘʥʥʷ, 

ʧʦʚ'ʷʟʘʥʽ ʟ ʚʠʚʯʝʥʥʷʤ ʽʥʦʟʝʤʥʠʭ ʤʦʚ, ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʽ ʦʛʣʷʜʠ, ʧʨʝʟʝʥʪʘʮʽʷ ʥʦʚʠʭ 

ʧʨʦʛʨʘʤʥʠʭ ʡ ʘʧʘʨʘʪʥʠʭ ʟʘʩʦʙʽʚ ʦʙʯʠʩʣʶʚʘʣʴʥʦʾ ʪʝʭʥʽʢʠ. ɹʽʣʴʰʽʩʪʴ ʪʝʣʝʢʦʤʧʘʥʽʡ 

ʩʪʚʦʨʶʶʪʴ ʩʧʠʩʢʠ ʨʦʟʩʠʣʘʥʥʷ ʥʘ ʩʚʦʾʭ ʚʫʟʣʘʭ, ʯʝʨʝʟ ʷʢʽ ʨʦʟʩʠʣʘʶʪʴ ʢʣʽʻʥʪʘʤ 

ʘʥʦʪʦʚʘʥʽ ʦʛʣʷʜʠ ʪʝʣʝʧʨʦʛʨʘʤ. ʉʧʠʩʢʠ ʨʦʟʩʠʣʘʥʥʷ ʜʦʟʚʦʣʷʶʪʴ ʝʬʝʢʪʠʚʥʦ 

ʚʠʨʽʰʫʚʘʪʠ ʧʠʪʘʥʥʷ ʨʝʛʫʣʷʨʥʦʾ ʜʦʩʪʘʚʢʠ ʜʘʥʠʭ. 

ʉʣʫʞʙʘ ʪʝʣʝʢʦʥʬʝʨʝʥʮʽʡ (Usenet). ʉʣʫʞʙʘ ʪʝʣʝʢʦʥʬʝʨʝʥʮʽʡ ʩʭʦʞʘ ʥʘ 

ʮʠʨʢʫʣʷʨʥʝ ʨʦʟʩʠʣʘʥʥʷ ʝʣʝʢʪʨʦʥʥʦʾ ʧʦʰʪʠ, ʫ ʭʦʜʽ ʷʢʦʾ ʦʜʥʝ ʧʦʚʽʜʦʤʣʝʥʥʷ 

ʚʽʜʧʨʘʚʣʷʻʪʴʩʷ ʥʝ ʦʜʥʦʤʫ ʢʦʨʝʩʧʦʥʜʝʥʪʦʚʽ, ʘ ʚʝʣʠʢʽʡ ʛʨʫʧʽ (ʪʘʢʽ ʛʨʫʧʠ ʥʘʟʠʚʘʶʪʴʩʷ 

ʪʝʣʝʢʦʥʬʝʥʮʽʷʤʠ ʘʙʦ ʛʨʫʧʘʤʠ ʥʦʚʠʥ). 

ɿʚʠʯʘʡʥʝ ʧʦʚʽʜʦʤʣʝʥʥʷ ʝʣʝʢʪʨʦʥʥʦʾ ʧʦʰʪʠ ʧʝʨʝʩʠʣʘʻʪʴʩʷ ʧʦ ʚʫʟʴʢʦʤʫ 

ʣʘʥʮʶʞʢʫ ʩʝʨʚʝʨʽʚ ʚʽʜ ʚʽʜʧʨʘʚʥʠʢʘ ʜʦ ʦʜʝʨʞʫʚʘʯʘ. ʇʨʠ ʮʴʦʤʫ ʥʝ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ 

ʡʦʛʦ ʟʙʝʨʽʛʘʥʥʷ ʥʘ ʧʨʦʤʽʞʥʠʭ ʩʝʨʚʝʨʘʭ. ʇʦʚʽʜʦʤʣʝʥʥʷ, ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʩʝʨʚʝʨ ʛʨʫʧʠ 

ʥʦʚʠʥ, ʚʽʜʧʨʘʚʣʷʶʪʴʩʷ ʟ ʥʴʦʛʦ ʥʘ ʚʩʽ ʩʝʨʚʝʨʠ, ʟ ʷʢʠʤʠ ʚʽʥ ʟʚ'ʷʟʘʥʠʡ, ʷʢʱʦ ʥʘ ʥʠʭ 

ʜʘʥʦʛʦ ʧʦʚʽʜʦʤʣʝʥʥʷ ʱʝ ʥʝʤʘʻ. ɼʘʣʽ ʧʨʦʮʝʩ ʧʦʚʪʦʨʶʻʪʴʩʷ. ʍʘʨʘʢʪʝʨ ʧʦʰʠʨʝʥʥʷ 

ʢʦʞʥʦʛʦ ʦʢʨʝʤʦʛʦ ʧʦʚʽʜʦʤʣʝʥʥʷ ʥʘʛʘʜʫʻ ʣʽʩʦʚʘ ʧʦʞʝʞʘ. 
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ʅʘ ʢʦʞʥʦʤʫ ʽʟ ʩʝʨʚʝʨʽʚ ʧʦʚʽʜʦʤʣʝʥʥʷ, ʱʦ ʥʘʜʽʡʰʣʦ, ʟʙʝʨʽʛʘʻʪʴʩʷ ʦʙʤʝʞʝʥʠʡ 

ʯʘʩ (ʟʚʠʯʘʡʥʦ ʪʠʞʜʝʥʴ), ʽ ʚʩʽ ʙʘʞʘʶʯʽ ʤʦʞʫʪʴ ʧʨʦʪʷʛʦʤ ʮʴʦʛʦ ʯʘʩʫ ʟ ʥʠʤ 

ʦʟʥʘʡʦʤʠʪʠʩʷ. ʇʦʰʠʨʶʶʯʠʩʴ ʚ ʫʩʽ ʩʪʦʨʦʥʠ, ʤʝʥʰ ʯʠʤ ʟʘ ʜʦʙʫ ʧʦʚʽʜʦʤʣʝʥʥʷ 

ʦʭʦʧʣʶʶʪʴ ʚʩʶ ʟʝʤʥʫ ʢʫʣ.ʁ ɼʘʣʽ ʧʦʰʠʨʝʥʥʷ ʟʘʛʘʩʘʻ, ʦʩʢʽʣʴʢʠ ʥʘ ʩʝʨʚʝʨ, ʱʦ ʚʞe 

ʤʘʻ ʜʘʥʝ ʧʦʚʽʜʦʤʣʝʥʥʷ, ʧʦʚʪʦʨʥʘ ʧʝʨʝʜʘʯʘ ʚʠʨʦʙʣʷʪʠʩʷ ʥʝ ʤʦʞʝ. 

ʑʦʜʥʷ ʫ ʩʚʽʪʽ ʩʪʚʦʨʶʻʪʴʩʷ ʧʦʨʷʜʢʫ ʤʽʣʴʡʦʥʘ ʧʦʚʽʜʦʤʣʝʥʴ ʜʣʷ ʛʨʫʧ ʥʦʚʠʥ. 

ɺʠʙʨʘʪʠ ʚ ʮʴʦʤʫ ʤʘʩʠʚʽ ʜʽʡʩʥʦ ʢʦʨʠʩʥʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʘʢʪʠʯʥʦ ʥʝʤʦʞʣʠʚʦ. ʊʦʤʫ 

ʚʩʷ ʩʠʩʪʝʤʘ ʪʝʣʝʢʦʥʬʝʨʝʥʮʽʡ ʨʦʟʙʠʪʘ ʥʘ ʪʝʤʘʪʠʯʥʽ ʛʨʫʧʠ. ʉʴʦʛʦʜʥʽ ʫ ʩʚʽʪʽ 

ʥʘʨʘʭʦʚʫʶʪʴ ʧʦʨʷʜʢʫ 50 000 ʪʝʤʘʪʠʯʥʠʭ ʛʨʫʧ ʥʦʚʠʥ. ɺʦʥʠ ʦʭʦʧʣʶʶʪʴ ʙʽʣʴʰʽʩʪʴ 

ʪ̔̒ ʾ ʤʘʩʠ, ʱʦ ʮʽʢʘʚʠʪʴ. ʆʩʦʙʣʠʚʦʶ ʧʦʧʫʣʷʨʥʽʩʪʶ ʢʦʨʠʩʪʫʶʪʴʩʷ ʛʨʫʧʠ, ʧʨʠʩʚʷʯʝʥʽ 

ʦʙʯʠʩʣʶʚʘʣʴʥʽʡ ʪʝʭʥʽʮʽ. 

ʆʩʥʦʚʥʠʡ ʧʨʠʡʦʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʨʫʧ ʥʦʚʠʥ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦʙ ʧʦʩʪʘʚʠʪʠ 

ʟʘʧʠʪʘʥʥʷ, ʟʚʝʨʪʘʶʯʠʩʴ ʜʦ ʫʩʴʦʛʦ ʩʚʽʪʫ, ʽ ʦʜʝʨʞʘʪʠ ʚʽʜʧʦʚʽʜʴ ʘʙʦ ʨʘʜʫ ʚʽʜ ʪʠʭ, ʭʪʦ ʽʟ 

ʮʠʤ ʧʠʪʘʥʥʷʤ ʫʞʝ ʨʦʟʽʙʨʘʚʩʷ. ʇʨʠ ʮʴʦʤʫ ʚʘʞʣʠʚʦ ʩʪʝʞʠʪʠ ʟʘ ʪʠʤ, ʱʦʙ ʟʤʽʩʪ 

ʧʠʪʘʥʥʷ ʚʽʜʧʦʚʽʜʘʚ ʪʝʤʽ ʜʘʥʦʾ ʪʝʣʝʢʦʥʬʝʨʝʥʮʽʾ. ɹʘʛʘʪʦ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʬʘʭʽʚʮʽʚ ʤʠʨʫ 

(ʢʦʥʩʪʨʫʢʪʦʨʠ, ʽʥʞʝʥʝʨʠ, ʫʯʝʥʽ, ʣʽʢʘʨʽ, ʧʝʜʘʛʦʛʠ, ʶʨʠʩʪʠ, ʧʠʩʴʤʝʥʥʠʢʠ, ʞʫʨʥʘʣʽʩʪʠ, 

ʧʨʦʛʨʘʤʽʩʪʠ ʪʘ ʽʥʰʽ) ʨʝʛʫʣʷʨʥʦ ʧʝʨʝʛʣʷʜʘʶʪʴ ʧʦʚʽʜʦʤʣʝʥʥʷ ʪʝʣʝʢʦʥʬʝʨʝʥʮʽʡ, ʱʦ 

ʧʨʦʭʦʜʷʪʴ ʫ ʛʨʫʧʘʭ, ʱʦ ʩʪʦʩʫʻʪʴʩʷ ʾʭʥʽ ʩʬʝʨʠ ʜʽʷʣʴʥʦʩʪʽ. ʊʘʢʠʡ ʧʝʨʝʛʣʷʜ 

ʥʘʟʠʚʘʻʪʴʩʷ ʤʦʥʽʪʦʨʠʥʛʦʤ ʽʥʬʦʨʤʘʮʽʾ. ʈʝʛʫʣʷʨʥʠʡ ʤʦʥʽʪʦʨʠʥʛ ʜʦʟʚʦʣʷʻ ʬʘʭʽʚʮʷʤ 

ʪʦʯʥʦ ʟʥʘʪʠ, ʱʦ ʥʦʚʦʛʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʫ ʩʚʽʪʽ ʧʦ ʾʭʥʽʡ ʩʧʝʮʽʘʣʴʥʦʩʪʽ, ʷʢʽ ʧʨʦʙʣʝʤʠ 

ʪʫʨʙʫʶʪʴ ʙʽʣʴʰʽ ʤʘʩʠ ʣʶʜʝʡ ʽ ʥʘ ʱʦ ʪʨʝʙʘ ʟʚʝʨʥʫʪʠ ʦʩʦʙʣʠʚʫ ʫʚʘʛʫ ʫ ʩʚʦʾʡ ʨʦʙʦʪʽ. 

ʋ ʩʫʯʘʩʥʠʭ ʧʨʦʤʠʩʣʦʚʠʭ ʽ ʧʨʦʝʢʪʥʦ-ʢʦʥʩʪʨʫʢʪʦʨʩʴʢʠʭ ʦʨʛʘʥʽʟʘʮʽʷʭ 

ʚʚʘʞʘʻʪʴʩʷ ʛʘʨʥʠʤ ʪʦʥʦʤ, ʷʢʱʦ ʬʘʭʽʚʮʽ ʚʠʱʦʛʦ ʝʰʝʣʦʥʫ ʧʝʨʽʦʜʠʯʥʦ (ʦʜʠʥ-ʜʚʘ ʨʘʟʫ 

ʥʘ ʤʽʩʷʮʴ) ʚʽʜʧʦʚʽʜʘʶʪʴ ʯʝʨʝʟ ʩʠʩʪʝʤʫ ʪʝʣʝʢʦʥʬʝʨʝʥʮʽʡ ʥʘ ʪʠʧʦʚʽ ʧʠʪʘʥʥʷ 

ʢʦʨʠʩʪʫʚʘʯʽʚ ʩʚʦʻʾ ʧʨʦʜʫʢʮʽʾ. ʊʘʢ, ʥʘʧʨʠʢʣʘʜ, ʫ ʪʝʣʝʢʦʥʬʝʨʝʥʮʽʷʭ, ʧʨʠʩʚʷʯʝʥʠʭ 

ʣʝʛʢʦʚʠʤ ʘʚʪʦʤʦʙʽʣʷʤ, ʥʝʨʽʜʢʦ ʤʦʞʥʘ ʟʥʘʡʪʠ ʧʦʚʽʜʦʤʣʝʥʥʷ ʚʽʜ ʛʦʣʦʚʥʠʭ 

ʢʦʥʩʪʨʫʢʪʦʨʽʚ ʥʘʡʙʽʣʴʰʠʭ ʧʨʦʤʠʩʣʦʚʠʭ ʢʦʥʮʝʨʥʽʚ. 

ʇʨʠ ʚʽʜʧʨʘʚʣʝʥʥʽ ʧʦʚʽʜʦʤʣʝʥʴ ʫ ʪʝʣʝʢʦʥʬʝʨʝʥʮʽʾ ʧʨʠʡʥʷʪʦ ʚʢʘʟʫʚʘʪʠ ʩʚʦʶ 

ʘʜʨʝʩʘ ʝʣʝʢʪʨʦʥʥʦʾ ʧʦʰʪʠ ʜʣʷ ʟʚʦʨʦʪʥʦʛʦ ʟʚ'ʷʟʢʫ. ʋ ʪʠʭ ʚʠʧʘʜʢʘʭ, ʢʦʣʠ ʻ ʧʦʛʨʦʟʘ 

ʧʝʨʝʧʦʚʥʝʥʥʷ ʝʣʝʢʪʨʦʥʥʦʾ çʧʦʰʪʦʚʦʾ ʩʢʨʠʥʴʢʠè ʢʦʨʝʩʧʦʥʜʝʥʮʽʻʶ, ʱʦ ʥʝ ʩʪʘʚʠʪʴʩʷ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʜʦ ʚʠʨʦʙʥʠʯʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʟʘʤʽʩʪʴ ʦʩʥʦʚʥʦʾ ʘʜʨʝʩʠ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʦʾ 

ʜʣʷ ʜʽʣʦʚʦʾ ʧʝʨʝʧʠʩʢʠ, ʫʢʘʟʫʶʪʴ ʜʦʜʘʪʢʦʚʫ ʘʜʨʝʩʫ. ʗʢ ʧʨʘʚʠʣʦ, ʪʘʢʫ ʘʜʨʝʩʫ 

ʦʨʝʥʜʫʶʪʴ ʥʘ ʩʝʨʚʝʨʽ ʦʜʥʽʻʾ ʟ ʙʝʟʢʦʰʪʦʚʥʠʭ ʘʥʦʥʽʤʥʠʭ ʧʦʰʪʦʚʠʭ ʩʣʫʞʙ, ʥʘʧʨʠʢʣʘʜ 

www.hotmail.com. 

ɺʝʣʠʯʝʟʥʠʡ ʦʙʩʷʛ ʧʦʚʽʜʦʤʣʝʥʴ ʫ ʛʨʫʧʘʭ ʥʦʚʠʥ ʟʥʘʯʥʦ ʫʩʢʣʘʜʥʶʻ ʾʭʥʽʡ 

ʮʽʣʝʩʧʨʷʤʦʚʘʥʠʡ ʤʦʥʽʪʦʨʠʥʛ, ʪʦʤʫ ʚ ʜʝʷʢʠʭ ʛʨʫʧʘʭ ʚʠʨʦʙʣʷʻʪʴʩʷ ʧʦʧʝʨʝʜʥʻ 

çʚʽʜʩʽʚʘʥʥʷè ʤʘʨʥʦʾ ʽʥʬʦʨʤʘʮʽʾ (ʟʦʢʨʝʤʘ, ʨʝʢʣʘʤʥʦʾ), ʱʦ ʥʝ ʩʪʘʚʠʪʴʩʷ ʜʦ ʪʝʤʠ 

ʢʦʥʬʝʨʝʥʮʽʾ. ʊʘʢʽ ʢʦʥʬʝʨʝʥʮʽʾ ʥʘʟʠʚʘʶʪʴ ʤʦʜʝʨʽʨʫʻʤʠʤʠ. ʗʢ ʤʦʜʝʨʘʪʦʨ ʤʦʞʝ 

ʚʠʩʪʫʧʘʪʠ ʥʝ ʪʽʣʴʢʠ ʣʶʜʠʥʘ, ʘʣʝ ʡ ʧʨʦʛʨʘʤʘ, ʱʦ ʬʽʣʴʪʨʫʻ ʧʦʚʽʜʦʤʣʝʥʥʷ ʧʦ ʧʝʚʥʠʭ 

ʢʣʶʯʦʚʠʭ ʩʣʦʚʘʭ. ɺ ʦʩʪʘʥʥʴʦʤʫ ʚʠʧʘʜʢʫ ʛʦʚʦʨʷʪʴ ʧʨʦ ʘʚʪʦʤʘʪʠʯʥʫ ʤʦʜʝʨʘʮʽʶ. 

ɼʣʷ ʨʦʙʦʪʠ ʟʽ ʩʣʫʞʙʦʶ ʪʝʣʝʢʦʥʬʝʨʝʥʮʽʡ ʽʩʥʫʶʪʴ ʩʧʝʮʽʘʣʴʥʽ ʢʣʽʻʥʪʩʴʢʽ 

ʧʨʦʛʨʘʤʠ. ʊʘʢ, ʥʘʧʨʠʢʣʘʜ, ʜʦʜʘʪʦʢ Microsoft Outlook Express, ʟʘʟʥʘʯʝʥʠʡ ʚʠʱʝ ʷʢ 

ʧʦʰʪʦʚʠʡ ʢʣʽʻʥʪ, ʜʦʟʚʦʣʷʻ ʧʨʘʮʶʚʘʪʠ ʪʘʢʦʞ ʽ ʟʽ ʩʣʫʞʙʦʶ ʪʝʣʝʢʦʥʬʝʨʝʥʮʽʡ. ɼʣʷ 

ʧʦʯʘʪʢʫ ʨʦʙʦʪʠ ʪʨʝʙʘ ʥʘʩʪʨʦʾʪʠ ʧʨʦʛʨʘʤʫ ʥʘ ʚʟʘʻʤʦʜʽʶ ʽʟ ʩʝʨʚʝʨʦʤ ʛʨʫʧ ʥʦʚʠʥ, 

ʦʬʦʨʤʠʪʠ çʧʽʜʧʠʩʢʫè ʥʘ ʧʝʚʥʽ ʛʨʫʧʠ ʡ ʧʝʨʽʦʜʠʯʥʦ, ʷʢ ʽ ʝʣʝʢʪʨʦʥʥʫ ʧʦʰʪʫ, 

ʦʜʝʨʞʫʚʘʪʠ ʚʩʽ ʧʦʚʽʜʦʤʣʝʥʥʷ, ʱʦ ʧʨʦʭʦʜʷʪʴ ʧʦ ʪʝʤʽ ʮʽʻʾ ʛʨʫʧʠ. ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ 

ʩʣʦʚʦ çʧʽʜʧʠʩʢʘè ʥʝ ʧʨʠʧʫʩʢʘʻ ʟ ʙʦʢʫ ʢʣʽʻʥʪʘ ʥʽʷʢʠʭ ʟʦʙʦʚ'ʷʟʘʥʴ ʘʙʦ ʧʣʘʪʝʞʽʚ - ʮʝ 
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ʧʨʦʩʪʘ ʚʢʘʟʽʚʢʘ ʩʝʨʚʝʨʫ ʧʨʦ ʪʝ, ʱʦ ʧʦʚʽʜʦʤʣʝʥʥʷ ʧʦ ʟʘʟʥʘʯʝʥʠʭ ʪʝʤʘʭ ʪʨʝʙʘ 

ʜʦʩʪʘʚʣʷʪʠ, ʘ ʧʦ ʽʥʰʠʤ - ʥʽ. ʉʢʘʩʫʚʘʪʠ ʧʽʜʧʠʩʢʫ ʘʙʦ ʟʤʽʥʠʪʠ ʾʾ ʩʢʣʘʜ ʤʦʞʥʘ ʚ ʙʫʜʴ-

ʷʢʠʡ ʟʨʫʯʥʠʡ ʤʦʤʝʥʪ. 

ʉʣʫʞʙʘ World Wide Web (WWW). ɹʝʟʫʤʦʚʥʦ, ʮʝ ʩʘʤʽ ʧʦʧʫʣʷʨʥʽ ʩʣʫʞʙʠ 

ʩʫʯʘʩʥʦʛʦ ɯʥʪʝʨʥʝʪʫ ɰʾ ʥʝʨʽʜʢʦ ʦʪʦʪʦʞʥʶʶʪʴ ʽʟ ɯʥʪʝʨʥʝʪʦʤ, ʭʦʯʘ ʥʘ ʩʘʤʦʤʫ ʜʽʣʽ, ʮʝ 

ʣʠʰʝ ʦʜʥʘ ʟ ʡʦʛʦ ʯʠʩʣʝʥʥʠʭ ʩʣʫʞʙ. 

World Wide Web -ʮʝ ʻʜʠʥʠʡ ʽʥʬʦʨʤʘʮʽʡʥʠʡ ʧʨʦʩʪʽʨ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʩʦʪʝʥʴ 

ʤʽʣʴʡʦʥʽʚ ʚʟʘʻʤʦʟʘʣʝʞʥʠʭ ʝʣʝʢʪʨʦʥʥʠʭ ʜʦʢʫʤʝʥʪʽʚ, ʱʦ ʟʙʝʨʽʛʘʶʪʴʩʷ ʥʘ Web-

ʩʝʨʚʝʨʘʭ. ʆʢʨʝʤʽ ʜʦʢʫʤʝʥʪʠ, ʱʦ ʩʪʘʥʦʚʣʷʪʴ ʧʨʦʩʪʽʨ Web, ʥʘʟʠʚʘʶʪʴ Web-

ʩʪʦʨʽʥʢʘʤʠ. ɻʨʫʧʠ ʪʝʤʘʪʠʯʥʦ ʦʙ'ʻʜʥʘʥʠʭ Web-ʩʪʦʨʽʥʦʢ ʥʘʟʠʚʘʶʪʴ Web-ʚʫʟʣʘʤʠ 

(ʞʘʨʛʦʥʥʠʡ ʪʝʨʤʽʥ ð Web-ʩʘʡʪ ʘʙʦ ʧʨʦʩʪʦ ʩʘʡʪ). ʆʜʠʥ ʬʽʟʠʯʥʠʡ Web-ʩʝʨʚʝʨ ʤʦʞʝ 

ʤʽʩʪʠʪʠ ʜʦʩʠʪʴ ʙʘʛʘʪʦ Web-ʚʫʟʣʽʚ, ʢʦʞʥʦʤʫ ʟ ʷʢʠʭ, ʷʢ ʧʨʘʚʠʣʦ, ʧʨʠʜʽʣʷʻʪʴʩʷ 

ʦʢʨʝʤʠʡ ʢʘʪʘʣʦʛ ʥʘ ʞʦʨʩʪʢʦʤʫ ʜʠʩʢʫ ʩʝʨʚʝʨʘ. 

ɺʽʜ ʟʚʠʯʘʡʥʠʭ ʪʝʢʩʪʦʚʠʭ ʜʦʢʫʤʝʥʪʽʚ Web-ʩʪʦʨʽʥʢʠ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʪʠʤ, ʱʦ 

ʚʦʥʠ ʦʬʦʨʤʣʝʥʽ ʙʝʟ ʧʨʠʚ'ʷʟʢʠ ʜʦ ʢʦʥʢʨʝʪʥʦʛʦ ʥʦʩʽʷ. ʅʘʧʨʠʢʣʘʜ, ʦʬʦʨʤʣʝʥʥʷ 

ʜʦʢʫʤʝʥʪʘ, ʥʘʜʨʫʢʦʚʘʥʦʛʦ ʥʘ ʧʘʧʝʨʽ, ʧʨʠʚ'ʷʟʘʥʦ ʜʦ ʧʘʨʘʤʝʪʨʽʚ ʜʨʫʢʦʚʘʥʦʛʦ ʘʨʢʫʰʘ, 

ʱʦ ʤʘʻ ʧʝʚʥʫ ʰʠʨʠʥʫ, ʚʠʩʦʪʫ ʡ ʨʦʟʤʽʨʠ ʧʦʣʽʚ. ɽʣʝʢʪʨʦʥʥʽ Web-ʜʦʢʫʤʝʥʪʠ 

ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʧʝʨʝʛʣʷʜʫ ʥʘ ʝʢʨʘʥʽ ʢʦʤʧ'ʶʪʝʨʘ, ʧʨʠʯʦʤʫ ʟʘʟʜʘʣʝʛʽʜʴ ʥʝ ʚʽʜʦʤʦ ʥʘ 

ʷʢʦʤʫ. ʅʝʚʽʜʦʤʽ ʥʽ ʨʦʟʤʽʨʠ ʝʢʨʘʥʘ, ʥʽ ʧʘʨʘʤʝʪʨʠ ʢʦʣʽʨʥʦʛʦ ʡ ʛʨʘʬʽʯʥʦʛʦ ʜʦʟʚʦʣʫ, 

ʥʝʚʽʜʦʤʘ ʥʘʚʽʪʴ ʦʧʝʨʘʮʽʡʥʘ ʩʠʩʪʝʤʘ, ʟ ʷʢʦʾ ʧʨʘʮʶʻ ʢʦʤʧ'ʶʪʝʨ ʢʣʽʻʥʪʘ. ʊʦʤʫ Web-

ʜʦʢʫʤʝʥʪʠ ʥʝ ʤʦʞʫʪʴ ʤʘʪʠ çʪʚʝʨʜʦʛʦè ʬʦʨʤʘʪʫʚʘʥʥʷ. ʆʬʦʨʤʣʝʥʥʷ ʚʠʢʦʥʫʻʪʴʩʷ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʽʜ ʯʘʩ ʾʭʥʴʦʛʦ ʚʽʜʪʚʦʨʝʥʥʷ ʥʘ ʢʦʤʧ'ʶʪʝʨʽ ʢʣʽʻʥʪʘ ʡ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʚʦʥʦ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʥʘʩʪʨʦʶʚʘʥʴ ʧʨʦʛʨʘʤʠ, ʱʦ ʚʠʢʦʥʫʻ ʧʝʨʝʛʣʷʜ. 

ʇʨʦʛʨʘʤʠ ʜʣʷ ʧʝʨʝʛʣʷʜʫ Web-ʩʪʦʨʽʥʦʢ ʥʘʟʠʚʘʶʪʴ ʙʨʦʫʟʝʨʘʤʠ. ʋ ʣʽʪʝʨʘʪʫʨʽ 

ʪʘʢʦʞ ʤʦʞʥʘ ʟʫʩʪʨʽʪʠ çʥʝʫʩʪʦʷʥʽè ʪʝʨʤʽʥʠ ʙʨʘʫʟʝʨ ʘʙʦ ʦʛʣʷʜʘʯ. ʋ ʚʩʽʭ ʚʠʧʘʜʢʘʭ 

ʤʦʚʘ ʡʜʝ ʧʨʦ ʜʝʷʢʠʡ ʟʘʩʽʙ ʧʝʨʝʛʣʷʜʫ Web-ʜʦʢʫʤʝʥʪʽʚ. 

ɹʨʦʫʟʝʨ ʚʠʢʦʥʫʻ ʚʽʜʦʙʨʘʞʝʥʥʷ ʜʦʢʫʤʝʥʪʘ ʥʘ ʝʢʨʘʥʽ, ʢʝʨʫʶʯʠʩʴ ʢʦʤʘʥʜʘʤʠ, 

ʷʢʽ ʘʚʪʦʨ ʜʦʢʫʤʝʥʪʘ ʚʧʨʦʚʘʜʠʚ ʫ ʡʦʛʦ ʪʝʢʩʪ (ʷʢʱʦ ʘʚʪʦʨ ʟʘʩʪʦʩʦʚʫʻ ʘʚʪʦʤʘʪʠʯʥʽ 

ʟʘʩʦʙʠ ʧʽʜʛʦʪʦʚʢʠ Web-ʜʦʢʫʤʝʥʪʽʚ, ʥʝʦʙʭʽʜʥʽ ʢʦʤʘʥʜʠ ʚʧʨʦʚʘʜʞʫʶʪʴʩʷ 

ʘʚʪʦʤʘʪʠʯʥʦ). ʊʘʢʽ ʢʦʤʘʥʜʠ ʥʘʟʠʚʘʶʪʴʩʷ ʪʝʛʘʤʠ. ɺʽʜ ʟʚʠʯʘʡʥʦʛʦ ʪʝʢʩʪʫ ʚʦʥʠ 

ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʪʠʤ, ʱʦ ʫʢʣʘʜʝʥʽ ʚ ʢʫʪʦʚʽ ʜʫʞʢʠ. ɹʽʣʴʰʽʩʪʴ ʪʝʛʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʧʘʨʘʤʠ: ʚʽʜʢʨʠʚʘʶʯʠʡ ʪʝʛ ʽ ʟʘʢʨʠʚʘʶʯʠʡ. ɿʘʢʨʠʚʘʶʯʠʡ ʪʝʛ ʧʦʯʠʥʘʻʪʴʩʷ ʽʟ ʩʠʤʚʦʣʫ 

ç/è. 

<CENTER> ʎʝʡ ʪʝʢʩʪ ʧʦʚʠʥʝʥ ʚʠʨʽʚʥʶʚʘʪʠʩʷ ʧʦ ʮʝʥʪʨʽ ʝʢʨʘʥʘ </CENTER> 

<LEPT> ʎʝʡ ʪʝʢʩʪ ʚʠʨʽʚʥʶʻʪʴʩʷ ʧʦ ʣʽʚʽʡ ʛʨʘʥʠʮʽ ʝʢʨʘʥʘ </LEFT> 

<RIGHT> ʎʝʡ ʪʝʢʩʪ ʚʠʨʽʚʥʶʻʪʴʩʷ ʧʦ ʧʨʘʚʽʡ ʛʨʘʥʠʮʽ ʝʢʨʘʥʘ </RIGHT> 

ʉʢʣʘʜʥʽ ʪʝʛʠ ʤʘʶʪʴ ʢʨʽʤ ʢʣʶʯʦʚʦʛʦ ʩʣʦʚʘ ʜʦʜʘʪʢʦʚʽ ʘʪʨʠʙʫʪʠ ʡ ʧʘʨʘʤʝʪʨʠ, 

ʱʦ ʜʝʪʘʣʽʟʫʶʪʴ ʩʧʦʩʽʙ ʾʭʥʴʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ. ʇʨʘʚʠʣʘ ʟʘʧʠʩʫ ʪʝʛʽʚ ʫʪʨʠʤʫʶʪʴʩʷ ʚ 

ʩʧʝʮʠʬʽʢʘʮʽʾ ʦʩʦʙʣʠʚʦʾ ʤʦʚʠ ʨʦʟʤʽʪʢʠ, ʙʣʠʟʴʢʦʛʦ ʜʦ ʤʦʚ ʧʨʦʛʨʘʤʫʚʘʥʥʷ. ɺʽʥ 

ʥʘʟʠʚʘʻʪʴʩʷ ʤʦʚʦʶ ʨʦʟʤʽʪʢʠ ʛʽʧʝʨʪʝʢʩʪʫ ð HTML (HyperText Markup language). 

ʊʘʢʠʤ ʯʠʥʦʤ, Web-ʜʦʢʫʤʝʥʪ ʷʚʣʷʻ ʩʦʙʦʶ ʟʚʠʯʘʡʥʠʡ ʪʝʢʩʪʦʚʠʡ ʜʦʢʫʤʝʥʪ, 

ʨʦʟʤʽʯʝʥʠʡ ʪʝʛʘʤʠ HTML. ʊʘʢʽ ʜʦʢʫʤʝʥʪʠ ʪʘʢʦʞ ʥʘʟʠʚʘʶʪʴ HTML-ʜʦʢʫʤʝʥʪʘʤʠ ʘʙʦ 

ʜʦʢʫʤʝʥʪʘʤʠ ʫ ʬʦʨʤʘʪʽ HTML. 

ʇʨʠ ʚʽʜʦʙʨʘʞʝʥʥʽ HTML-ʜʦʢʫʤʝʥʪʘ ʥʘ ʝʢʨʘʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʙʨʦʫʟʝʨʘ ʪʝʛʠ ʥʝ 

ʧʦʢʘʟʫʶʪʴʩʷ, ʽ ʤʠ ʙʘʯʠʤʦ ʪʽʣʴʢʠ ʪʝʢʩʪ, ʱʦ ʩʪʘʥʦʚʠʪʴ ʜʦʢʫʤʝʥʪ. ʆʜʥʘʢ ʦʬʦʨʤʣʝʥʥʷ 

ʮʴʦʛʦ ʪʝʢʩʪʫ (ʚʠʨʽʚʥʶʚʘʥʥʷ, ʢʦʣʴʦʨʠ, ʨʦʟʤʽʨ ʽ ʥʘʢʨʝʩʣʝʥʥʷ ʰʨʠʬʪʫ ʪʘ ʽʥʰʝ) 

ʚʠʢʦʥʫʻʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʪʦʛʦ, ʷʢʽ ʪʝʛʠ ʽʤʧʣʘʥʪʦʚʘʥʽ ʚ ʪʝʢʩʪ ʜʦʢʫʤʝʥʪʘ. 
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ɯʩʥʫʶʪʴ ʩʧʝʮʽʘʣʴʥʽ ʪʝʛʠ ʜʣʷ ʚʧʨʦʚʘʜʞʝʥʥʷ ʛʨʘʬʽʯʥʠʭ ʽ ʤʫʣʴʪʠʤʝʜʠʡʥʳʭ 

ʦʙ'ʻʢʪʽʚ (ʟʚʫʢ, ʤʫʟʠʢʘ, ʚʽʜʝʦʢʣʽʧʠ). ɿʫʩʪʨʽʚʰʠ ʪʘʢʠʡ ʪʝʛ, ʦʛʣʷʜʘʯ ʨʦʙʠʪʴ ʟʘʧʠʪ ʜʦ 

ʩʝʨʚʝʨʘ ʥʘ ʜʦʩʪʘʚʢʫ ʬʘʡʣʫ, ʧʦʚ'ʷʟʘʥʦʛʦ ʟ ʪʝʛʦʤ, ʽ ʚʽʜʪʚʦʨʶʻ ʡʦʛʦ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʟʘʜʘʥʠʭ ʘʪʨʠʙʫʪʽʚ ʽ ʧʘʨʘʤʝʪʨʘʤʠ ʪʝʛʫ - ʤʠ ʙʘʯʠʤʦ ʽʣʶʩʪʨʘʮʽʶ ʘʙʦ ʯʫʻʤʦ ʟʚʫʢ. 

ɺ ʦʩʪʘʥʥʽ ʨʦʢʠ ʚ Web-ʜʦʢʫʤʝʥʪʘʭ ʟʥʘʭʦʜʷʪʴ ʰʠʨʦʢʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʘʢ ʥʘʟʠʚʘʥʽ 

ʘʢʪʠʚʥʽ ʢʦʤʧʦʥʝʥʪʠ. ʎʝ ʪʝʞ ʦʙ'ʻʢʪʠ, ʘʣʝ ʚʦʥʠ ʤʽʩʪʷʪʴ ʥʝ ʪʽʣʴʢʠ ʪʝʢʩʪʦʚʽ ʛʨʘʬʽʯʥʽ ʡ 

ʤʫʣʴʪʠʤʝʜʽʡʥʽ ʜʘʥʽ, ʘʣʝ ʡ ʧʨʦʛʨʘʤʥʠʡ ʢʦʜ, ʪʦʙʪʦ ʤʦʞʫʪʴ ʥʝ ʧʨʦʩʪʦ ʚʽʜʦʙʨʘʞʘʪʠʩʷ 

ʥʘ ʢʦʤʧ'ʶʪʝʨʽ ʢʣʽʻʥʪʘ, ʘʣʝ ʡ ʚʠʢʦʥʫʚʘʪʠ ʥʘ ʥʴʦʤʫ ʨʦʙʦʪʫ ʽʟ ʟʘʢʣʘʜʝʥʠʭ ʚ ʥʠʭ 

ʧʨʦʛʨʘʤ. ɼʣʷ ʪʦʛʦ ʱʦʙ ʘʢʪʠʚʥʽ ʢʦʤʧʦʥʝʥʪʠ ʥʝ ʤʦʛʣʠ ʚʠʢʦʥʘʪʠ ʥʘ ʯʫʞʦʤʫ 

ʢʦʤʧ'ʶʪʝʨʽ ʨʫʡʥʽʚʥʽ ʦʧʝʨʘʮʽʾ (ʱʦ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ çʢʦʤʧ'ʶʪʝʨʥʠʭ ʚʽʨʫʩʽʚè), ʚʦʥʠ 

ʚʠʢʦʥʫʶʪʴʩʷ ʪʽʣʴʢʠ ʧʽʜ ʢʦʥʪʨʦʣʝʤ ʟ ʙʦʢʫ ʙʨʦʫʟʝʨʘ. ɹʨʦʫʟʝʨ ʥʝ ʧʦʚʠʥʝʥ ʜʦʧʫʩʪʠʪʠ 

ʚʠʢʦʥʘʥʥʷ ʢʦʤʘʥʜ, ʱʦ ʥʝʩʫʪʴ ʧʦʪʝʥʮʽʡʥʫ ʧʦʛʨʦʟʫ, ʥʘʧʨʠʢʣʘʜ ʚʽʥ ʧʨʠʧʠʥʷʻ ʩʧʨʦʙʠ 

ʟʜʽʡʩʥʠʪʠ ʦʧʝʨʘʮʽʾ ʟ ʞʦʨʩʪʢʠʤ ʜʠʩʢʦʤ. 

ʄʦʞʣʠʚʽʩʪʴ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚ ʪʝʢʩʪ ʛʨʘʬʽʯʥʠʭ ʡ ʽʥʰʠʭ ʦʙ'ʻʢʪʽʚ, ʨʝʘʣʽʟʦʚʘʥʘ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʪʝʛʽʚ HTML,  ̒ ʦʜʥʽʻʾ ʟ ʥʘʡʝʬʝʢʪʥʽʰʠʭ ʟ ʧʦʛʣʷʜʫ ʦʬʦʨʤʣʝʥʥʷ Web-

ʩʪʦʨʽʥʦʢ, ʘʣʝ ʥʝ ʥʘʡʚʘʞʣʠʚʽʰʦʾ ʟ ʧʦʛʣʷʜʫ ʩʘʤʦʾ ʽʜʝʾ World Wide Web. ʅʘʡʙʽʣʴʰ 

ʚʘʞʣʠʚʦʶ ʨʠʩʦʶ Web-ʩʪʦʨʽʥʦʢ, ʨʝʘʣʽʟʦʚʘʥʦʾ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʝʛʽʚ HTML,  ̒

ʛʽʧʝʨʪʝʢʩʪʦʚʽ ʧʦʩʠʣʘʥʥʷ. ɿ ʙʫʜʴ-ʷʢʠʤ ʬʨʘʛʤʝʥʪʦʤ ʪʝʢʩʪʫ ʘʙʦ, ʥʘʧʨʠʢʣʘʜ, ʟ 

ʤʘʣʶʥʢʦʤ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʝʛʽʚ ʤʦʞʥʘ ʟʚ'ʷʟʘʪʠ ʽʥʰʠʡ Web-ʜʦʢʫʤʝʥʪ, ʪʦʙʪʦ 

ʚʩʪʘʥʦʚʠʪʠ ʛʽʧʝʨʧʦʩʠʣʘʥʥʷ ɺ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʧʨʠ ʥʘʪʠʩʢʘʥʥʽ ʣʽʚʦʶ ʢʥʦʧʢʦʶ ʤʠʰʽ ʥʘ 

ʪʝʢʩʪʽ ʘʙʦ ʤʘʣʶʥʢʫ, ʱʦ  ̒ʛʽʧʝʨʧʦʩʠʣʘʥʥʷʤ, ʚʽʜʧʨʘʚʣʷʻʪʴʩʷ ʟʘʧʠʪ ʥʘ ʜʦʩʪʘʚʢʫ ʥʦʚʦʛʦ 

ʜʦʢʫʤʝʥʪʘ. ʎʝʡ ʜʦʢʫʤʝʥʪ, ʫ ʩʚʦʶ ʯʝʨʛʫ, ʪʝʞ ʤʦʞʝ ʤʘʪʠ ʛʽʧʝʨʧʦʩʠʣʘʥʥʷ ʥʘ ʽʥʰʽ 

ʜʦʢʫʤʝʥʪʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʫʢʫʧʥʽʩʪʴ ʚʝʣʠʯʝʟʥʦʛʦ ʯʠʩʣʘ ʛʽʧʝʨʪʝʢʩʪʦʚʠʭ ʝʣʝʢʪʨʦʥʥʠʭ 

ʜʦʢʫʤʝʥʪʽʚ, ʱʦ ʟʙʝʨʽʛʘʶʪʴʩʷ ʥʘ ʩʝʨʚʝʨʘʭ WWW, ʫʪʚʦʨʠʪʴ ʩʚʦʻʨʽʜʥʠʡ ʛʽʧʝʨʧʨʦʩʪʽʨ 

ʜʦʢʫʤʝʥʪʽʚ, ʤʽʞ ʷʢʠʤʠ ʤʦʞʣʠʚʝ ʧʝʨʝʤʽʱʝʥʥʷ. ɼʦʚʽʣʴʥʝ ʧʝʨʝʤʽʱʝʥʥʷ ʤʽʞ 

ʜʦʢʫʤʝʥʪʘʤʠ ʚ Web-ʧʨʦʩʪʦʨʽ ʥʘʟʠʚʘʶʪʴ Web-ʩʝʨʬʽʥʛʦʤ (ʚʠʢʦʥʫʻʪʴʩʷ ʟ ʤʝʪʦʶ 

ʦʟʥʘʡʦʤʣʶʚʘʣʴʥʦʛʦ ʧʝʨʝʛʣʷʜʫ). ʎʽʣʝʩʧʨʷʤʦʚʘʥʝ ʧʝʨʝʤʽʱʝʥʥʷ ʤʽʞ Web-

ʜʦʢʫʤʝʥʪʘʤʠ ʥʘʟʠʚʘʶʪʴ Web-ʥʘʚʽʛʘʮʽʻʶ (ʚʠʢʦʥʫʻʪʴʩʷ ʟ ʤʝʪʦʶ ʧʦʰʫʢʫ ʧʦʪʨʽʙʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ). 

ɻʽʧʝʨʪʝʢʩʪʦʚʠʡ ʟʚ'ʷʟʦʢ ʤʽʞ ʩʦʪʥʷʤʠ ʤʽʣʴʡʦʥʽʚ ʜʦʢʫʤʝʥʪʽʚ, ʱʦ ʟʙʝʨʽʛʘʶʪʴʩʷ ʥʘ 

ʬʽʟʠʯʥʠʭ ʩʝʨʚʝʨʘʭ ɯʥʪʝʨʥʝʪʫ,  ̒ʦʩʥʦʚʦʶ ʽʩʥʫʚʘʥʥʷ ʣʦʛʽʯʥʦʛʦ ʧʨʦʩʪʦʨʫ World Wide 

Web. ʆʜʥʘʢ ʪʘʢʠʡ ʟʚ'ʷʟʦʢ ʥʝ ʤʽʛ ʙʠ ʽʩʥʫʚʘʪʠ, ʷʢʙʠ ʢʦʞʝʥ ʜʦʢʫʤʝʥʪ ʫ ʮʴʦʤʫ ʧʨʦʩʪʦʨʽ 

ʥʝ ʤʘʚ ʩʚʦʶ ʫʥʽʢʘʣʴʥʫ ʘʜʨʝʩʫ. ʂʦʞʝʥ ʬʘʡʣ ʦʜʥʦʛʦ ʣʦʢʘʣʴʥʦʛʦ ʢʦʤʧ'ʶʪʝʨʘ ʤʘʻ 

ʫʥʽʢʘʣʴʥʝ ʧʦʚʥʝ ʽʤ'ʷ, ʫ ʷʢʝ ʚʭʦʜʠʪʴ ʚʣʘʩʥʝ ʽʤ'ʷ ʬʘʡʣʫ (ʚʢʣʶʯʘʶʯʠ ʨʦʟʰʠʨʝʥʥʷ ʽʤʝʥʽ) 

ʽ hʣʷʭ ʜʦʩʪʫʧʫ ʜʦ ʬʘʡʣʫ, ʧʦʯʠʥʘʶʯʠ ʚʽʜ ʽʤʝʥʽ ʧʨʠʩʪʨʦʶ, ʥʘ ʷʢʦʤʫ ʚʽʥ ʟʙʝʨʽʛʘʻʪʴʩʷ. 

ʊʝʧʝʨ ʤʦʞʥʘ ʨʦʟʰʠʨʠʪʠ ʫʷʚʣʝʥʥʷ ʧʨʦ ʫʥʽʢʘʣʴʥʝ ʽʤ'ʷ ʬʘʡʣʫ ʡ ʨʦʟʚʠʪʠ ʡʦʛʦ ʜʦ 

ɺʩʝʩʚʽʪʥʴʦʾ ʤʝʨʝʞʽ. ɸʜʨʝʩʘ ʙʫʜʴ-ʷʢʦʛʦ ʬʘʡʣʫ ʫ ʚʩʝʩʚʽʪʥʴʦʤʫ ʤʘʩʰʪʘʙʽ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʫʥʽʬʽʢʦʚʘʥʠʤ ʧʦʢʘʞʯʠʢʦʤ ʨʝʩʫʨʩʫ ð URL.  

ɸʜʨʝʩ URL ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʪʨʴʦʭ ʯʘʩʪʠʥ. 

1. ɺʢʘʟʽʚʢʘ ʩʣʫʞʙʠ, ʱʦ ʟʜʽʡʩʥʶʻ ʜʦʩʪʫʧ ʜʦ ʜʘʥʦʛʦ ʨʝʩʫʨʩʫ (ʟʚʠʯʘʡʥʦ 

ʧʦʟʥʘʯʘʻʪʴʩʷ ʽʤ'ʷʤ ʧʨʠʢʣʘʜʥʦʛʦ ʧʨʦʪʦʢʦʣʫ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʜʘʥʽʡ ʩʣʫʞʙʽ. ʊʘʢ, 

ʥʘʧʨʠʢʣʘʜ, ʜʣʷ ʩʣʫʞʙʠ WWW ʧʨʠʢʣʘʜʥʠʤ  ̒ ʧʨʦʪʦʢʦʣ HTTP (HyperText Transfer 

Protocol ð ʧʨʦʪʦʢʦʣ ʧʝʨʝʜʘʯʽ ʛʽʧʝʨʪʝʢʩʪʫ). ʇʽʩʣʷ ʽʤʝʥ ̔ ʧʨʦʪʦʢʦʣʫ ʩʪʘʚʠʪʴʩʷ 

ʜʚʦʢʨʘʧʢʘ (:) ʽ ʜʚʘ ʟʥʘʢʠ ç/è (ʢʦʩʘ ʨʠʩʘ): 

http://... 
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2. ɺʢʘʟʽʚʢʘ ʜʦʤʝʥʥʦʛʦ ʽʤʝʥʽ ʢʦʤʧ'ʶʪʝʨʘ (ʩʝʨʚʝʨʘ), ʥʘ ʷʢʦʤʫ ʟʙʝʨʽʛʘʻʪʴʩʷ ʜʘʥʠʡ 

ʨʝʩʫʨʩ: 

http://www.abcde.com... 
3. ɺʢʘʟʽʚʢʠ ʧʦʚʥʦʛʦ ʰʣʷʭʫ ʜʦʩʪʫʧʫ ʜʦ ʬʘʡʣʫ ʥʘ ʜʘʥʦʤʫ ʢʦʤʧ'ʶʪʝʨʽ. ʗʢ 

ʨʦʟʜʽʣʴʥʠʢ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʩʠʤʚʦʣ ç/è (ʢʦʩʘ ʨʠʩʘ): 

http://www.abcde.com/Files/New/abcdefg.zip 

ʇʨʠ ʟʘʧʠʩʽ URL-ʘʜʨʝʩʠ ʚʘʞʣʠʚʦ ʪʦʯʥʦ ʜʦʪʨʠʤʫʚʘʪʠ ʨʝʛʽʩʪʨʘ ʩʠʤʚʦʣʽʚ. ʅʘ 

ʚʽʜʤʽʥʫ ʚʽʜ ʧʨʘʚʠʣ ʨʦʙʦʪʠ ʚ MS-DOS ʡ Windows, ʚ ɯʥʪʝʨʥʝʪʽ ʨʷʜʢʦʚʽ ʡ ʧʨʦʧʠʩʥʽ 

ʩʠʤʚʦʣʠ ʚʚʘʞʘʶʪʴʩʷ ʨʽʟʥʠʤʠ. 

ʉʘʤʝ ʫ ʬʦʨʤʽ URL ̔  ʟʚ'ʷʟʫʶʪʴ ʘʜʨʝʩʘ ʨʝʩʫʨʩʫ ʟ ʛʽʧʝʨʪʝʢʩʪʦʚʠʤʠ ʧʦʩʠʣʘʥʥʷʤʠ 

ʥʘ Web-ʩʪʦʨʽʥʢʘʭ. ʇʨʠ ʥʘʪʠʩʢʘʥʥʽ ʥʘ ʛʽʧʝʨʧʦʩʠʣʘʥʥʽ ʙʨʦʫʟʝʨ ʥʘʜʩʠʣʘʻ ʟʘʧʠʪ ʜʣʷ 

ʧʦʰʫʢʫ ʡ ʜʦʩʪʘʚʢʠ ʨʝʩʫʨʩʫ, ʟʘʟʥʘʯʝʥʦʛʦ ʚ ʧʦʩʠʣʘʥʥʽ. ʗʢʱʦ ʟ ʷʢʠʭʦʩʴ ʧʨʠʯʠʥ ʚʽʥ ʥʝ 

ʟʥʘʡʜʝʥʠʡ ʚʠʜʘʻʪʴʩʷ ʧʦʚʽʜʦʤʣʝʥʥʷ ʧʨʦ ʪʝ, ʱʦ ʨʝʩʫʨʩ ʥʝʜʦʩʪʫʧʥʠʡ (ʤʦʞʣʠʚʦ, ʱʦ 

ʩʝʨʚʝʨ ʪʠʤʯʘʩʦʚʦ ʚʽʜʢʣʶʯʝʥʠʡ ʘʙʦ ʟʤʽʥʠʣʘʩʷ ʘʜʨʝʩʘ ʨʝʩʫʨʩʫ). 

ʉʣʫʞʙʘ ʽʤʝʥ ʜʦʤʝʥʚ̔ (DNS). ɸʜʨʝʩʘ ʙʫʜʴ-ʷʢʦʛʦ ʢʦʤʧ'ʶʪʝʨʘ ʘʙʦ ʙʫʜʴ- ʢ̫ʦʾ 

ʣʦʢʘʣʴʥʦ ʾʤʝʨʝʞʽ ʚ ɯʥʪʝʨʥʝʪʽ ʤʦʞʝ ʙʫʪʠ ʚʠʨʘʞʝʥʘ ʯʦʪʠʨʤʘ ʙʘʡʪʘʤʠ, ʥʘʧʨʠʢʣʘʜ ʪʘʢ: 

195.28.132.97 
ʢʦʞʝʥ ʢʦʤʧ'ʶʪʝʨ ʤʘʻ ʫʥʽʢʘʣʴʥʝ ʜʦʤʝʥʥʝ ʽʤ'ʷ, ʥʘʧʨʠʢʣʘʜ ʪʘʢʝ: 

www.abcdef.com  

ʅʝʤʘʻ ʯʠ ʪʫʪ ʧʨʦʪʠʨʽʯʯʷ? 

ʇʨʦʪʠʨʽʯʯʷ ʪʫʪ ʥʝʤʘʻ, ʦʩʢʽʣʴʢʠ ʮʝ ʧʨʦʩʪʦ ʜʚʽ ʨʽʟʥʠʭ ʬʦʨʤʠ ʟʘʧʠʩʫ ʘʜʨʝʩʠ ʪʦʛʦ 

ʩʘʤʦʛʦ ʤʝʨʝʞʥʦʛʦ ʢʦʤʧ'ʶʪʝʨʘ. ʃʶʜʠʥʽ ʥʝʟʨʫʯʥʦ ʧʨʘʮʶʚʘʪʠ ʽʟ ʯʠʩʣʦʚʠʤ ʧʦʜʘʥʥʷʤ 

IP-ʘʜʨʝʩʠ, ʟʘʪʝ ʜʦʤʝʥʥʝ ʽʤ'ʷ ʟʘʧʘʤ'ʷʪʦʚʫʻʪʴʩʷ ʣʝʛʢʦ, ʦʩʦʙʣʠʚʦ ʷʢʱʦ ʚʨʘʭʫʚʘʪʠ, ʱʦ, 

ʷʢ ʧʨʘʚʠʣʦ, ʮʝ ʽʤ'ʷ ʤʘʻ ʟʤʽʩʪ. ʅʘʧʨʠʢʣʘʜ, Web-ʩʝʨʚʝʨ ʢʦʤʧʘʥʽʾ Microsoft ʤʘʻ ʽʤ'ʷ 

www.microsoft.com, ʘ Web-ʩʝʨʚʝʨ ʢʦʤʧʘʥʽʾ çʂʦʩʤʦʩ ʊɺè ʤʘʻ ʽʤ'ʷ www.kosmostv.ru 

(ʩʫʬʽʢʩ .ru ʥʘʧʨʠʢʽʥʮʽ ʽʤʝʥʽ ʛʦʚʦʨʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʩʝʨʚʝʨ ʢʦʤʧʘʥʽʾ ʥʘʣʝʞʠʪʴ 

ʨʦʩʽʡʩʴʢʦʤʫ ʩʝʢʪʦʨʫ ɯʥʪʝʨʥʝʪʫ). ʅʝʚʘʞʢʦ çʨʝʢʦʥʩʪʨʫʶʚʘʪʠè ʡ ʽʤʝʥʘ ʜʣʷ ʽʥʰʠʭ 

ʢʦʤʧʘʥʽʡ. 

ʉ ʽʥʰʦʾ ʩʪʦʨʦʥʠ, ʘʚʪʦʤʘʪʠʯʥʘ ʨʦʙʦʪʘ ʩʝʨʚʝʨʽʚ ʤʝʨʝʞʽ ʦʨʛʘʥʽʟʦʚʘʥʘ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʯʦʪʠʨʠʟʥʘʯʥʦʾ ʯʠʩʣʦʚʦʾ ʘʜʨʝʩʠ. ɿʘʚʜʷʢʠ ʡʦʤʫ ʧʨʦʤʽʞʥʽ ʩʝʨʚʝʨʠ 

ʤʦʞʫʪʴ ʟʜʽʡʩʥʶʚʘʪʠ ʧʝʨʝʜʘʯʫ ʟʘʧʠʪʽʚ ʽ ʚʽʜʧʦʚʽʜʝʡ ʫ ʧʦʪʨʽʙʥʦʤʫ ʥʘʧʨʷʤʢʫ, ʥʝ 

ʟʥʘʶʯʠ ʜʝ ʢʦʥʢʨʝʪʥʦ ʧʝʨʝʙʫʚʘʶʪʴ ʚʽʜʧʨʘʚʥʠʢ ʡ ʦʜʝʨʞʫʚʘʯ. ʊʦʤʫ ʥʝʦʙʭʽʜʥʦ 

ʧʝʨʝʢʣʘʜ ʜʦʤʝʥʥʠʭ ʽʤʝʥ ʫ ʧʦʚ'ʷʟʘʥʽ ʟ ʥʠʤʠ Iʈ - ʘʜʨʝʩʠ. ʎʠʤ ʽ ʟʘʡʤʘʶʪʴʩʷ ʩʝʨʚʝʨʠ 

ʩʣʫʞʙʠ ʽʤʝʥ ʜʦʤʝʥʽʚ DNS. ɿʘʧʠʪ ʥʘ ʦʜʝʨʞʘʥʥʷ ʦʜʥʽʻʾ ʟʽ ʩʪʦʨʽʥʦʢ ʩʝʨʚʝʨʘ 

www.abcde.com ʩʧʦʯʘʪʢʫ ʦʙʨʦʙʣʷʻʪʴʩʷ ʩʝʨʚʝʨʦʤ DNS, ̔  ʜʘʣʽ ʚʽʥ ʥʘʧʨʘʚʣʷʻʪʴʩ ̫ʧʦ 

IP-ʘʜʨʝʩʽ, ʘ ʥʝ ʧʦ ʜʦʤʝʥʥʦʤʫ ʽʤʝʥʽ. 

ʉʣʫʞʙʘ ʧʝʨʝʜʘʯʽ ʬʘʡʣʽʚ (FTP). ʇʨʠʡʦʤ ʽ ʧʝʨʝʜʘʯʘ ʬʘʡʣʽʚ ʩʪʘʥʦʚʣʷʪʴ 

ʟʥʘʯʥʠʡ ʚʽʜʩʦʪʦʢ ʚʽʜ ʽʥʰʠʭ ɯʥʪʝʨʥʝʪ - ʧʦʩʣʫʛ. ʅʝʦʙʭʽʜʥʽʩʪʴ ʫ ʧʝʨʝʜʘʯʽ ʬʘʡʣʽʚ 

ʚʠʥʠʢʘʻ, ʥʘʧʨʠʢʣʘʜ, ʧʨʠ ʧʨʠʡʦʤʽ ʬʘʡʣʽʚ ʧʨʦʛʨʘʤ, ʧʨʠ ʧʝʨʝʩʠʣʘʥʥʽ ʚʝʣʠʢʠʭ 

ʜʦʢʫʤʝʥʪʽʚ (ʥʘʧʨʠʢʣʘʜ, ʢʥʠʛ), ʘ ʪʘʢʦʞ ʧʨʠ ʧʝʨʝʜʘʯʽ ʘʨʭʽʚʥʠʭ ʬʘʡʣʽʚ, ʫ ʷʢʠʭ 

ʟʘʧʘʢʦʚʘʥʽ ʙʽʣʴʰʽ ʦʙʩʷʛʠ ʽʥʬʦʨʤʘʮʽʾ. 

ʉʣʫʞʙʘ FTP ʤʘʻ ʩʚʦʾ ʩʝʨʚʝʨʠ ʫ ʩʚʽʪʦʚʽʡ ʤʝʨʝʞʽ, ʥʘ ʷʢʠʭ ʟʙʝʨʽʛʘʶʪʴʩʷ ʘʨʭʽʚʠ 

ʜʘʥʠʭ. ɿ ʙʦʢʫ ʢʣʽʻʥʪʘ ʜʣʷ ʨʦʙʦʪʠ ʽʟ ʩʝʨʚʝʨʘʤʠ FTP ʤʦʞʝ ʙʫʪʠ ʚʩʪʘʥʦʚʣʝʥʝ 

ʩʧʝʮʽʘʣʴʥʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʭʦʯʘ ʚ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʙʨʦʫʟʝʨʠ WWW 

ʤʘʶʪʴ ʫʙʫʜʦʚʘʥʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʨʦʙʦʪʠ ʡ ʧʦ ʧʨʦʪʦʢʦʣʽ FTP. 

ʇʨʦʪʦʢʦʣ FTP ʧʨʘʮʶʻ ʦʜʥʦʯʘʩʥʦ ʽʟ ʜʚʦʤʘ ʊʉʈ ï ʟôʻʜʥʘʥʥʷʤʠ ʤʽʞ ʩʝʨʚʝʨʦʤ ʽ 

ʢʣʽʻʥʪʦʤ. ʇʦ ʦʜʥʦʤʫ ʟ'ʻʜʥʘʥʥʶ ʡʜʝ ʧʝʨʝʜʘʯʘ ʜʘʥʠʭ, ʘ ʜʨʫʛʝ ʟ'ʻʜʥʘʥʥʷ 

http://www.abcde.com/Files/New/abcdefg.zip
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ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʷʢ ʢʝʨʫʶʯʝ. ʇʨʦʪʦʢʦʣ FTP ʪʘʢʦʞ ʥʘʜʘʻ ʩʝʨʚʝʨʫ ʟʘʩʦʙʠ ʜʣʷ 

ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʢʣʽʻʥʪʘ, ʱʦ ʟʚʝʨʥʫʚʩʷ. ʎʠʤ ʯʘʩʪʦ ʢʦʨʠʩʪʫʶʪʴʩʷ ʢʦʤʝʨʮʽʡʥʽ ʩʝʨʚʝʨʠ ʡ 

ʩʝʨʚʝʨʠ ʦʙʤʝʞʝʥʦʛʦ ʜʦʩʪʫʧʫ, ʱʦ ʧʦʩʪʘʚʣʷʶʪʴ ʽʥʬʦʨʤʘʮʽʶ ʪʽʣʴʢʠ ʟʘʨʝʻʩʪʨʦʚʘʥʠʤ 

ʢʣʽʻʥʪʘʤ, ð ʚʦʥʠ ʚʠʜʘʶʪʴ ʟʘʧʠʪ ʥʘ ʚʚʝʜʝʥʥʷ ʽʤʝʥʽ ʢʦʨʠʩʪʫʚʘʯʘ ʡ ʧʦʚ'ʷʟʘʥʦʛʦ ʟ ʥʠʤ 

ʧʘʨʦʣʷ. ʆʜʥʘʢ ʽʩʥʫʶʪʴ ʽ ʜʝʩʷʪʢʠ ʪʠʩʷʯ FTP-ʩʝʨʚʝʨʽʚ ʟ ʘʥʦʥʽʤʥʠʤ ʜʦʩʪʫʧʦʤ ʜʣʷ ʚʩʽʭ 

ʙʘʞʘʶʯʠʭ. ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʷʢ ʽʤ'ʷ ʢʦʨʠʩʪʫʚʘʯʘ ʪʨʝʙʘ ʚʚʝʩʪʠ ʩʣʦʚʦ: anonymous, ʘ ʷʢ 

ʧʘʨʦʣʴ ʟʘʜʘʪʠ ʘʜʨʝʩʠ ʝʣʝʢʪʨʦʥʥʦʾ ʧʦʰʪʠ. ʋ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʧʨʦʛʨʘʤʠ-ʢʣʽʻʥʪʠ 

FTP ʨʦʙʣʷʪʴ ʮʝ ʘʚʪʦʤʘʪʠʯʥʦ. 

IRC. ʉʣʫʞʙʘ IRC (Internet Relay Chat) ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʧʨʷʤʦʛʦ ʩʧʽʣʢʫʚʘʥʥʷ 

ʢʽʣʴʢʦʭ ʣʶʜʝʡ ʫ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ. ɯʥʦʜʽ ʩʣʫʞʙʫ IRC ʥʘʟʠʚʘʶʪʴ ʯʘʪ-

ʢʦʥʬʝʨʝʥʮʽʷʤʠ ʘʙʦ ʧʨʦʩʪʦ ʯʘʪʦʤ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʩʠʩʪʝʤʠ ʪʝʣʝʢʦʥʬʝʨʝʥʮʽʡ, ʫ ʷʢʽʡ 

ʩʧʽʣʢʫʚʘʥʥʷ ʤʽʞ ʫʯʘʩʥʠʢʘʤʠ ʦʙʛʦʚʦʨʝʥʥʷ ʪʝʤʠ ʚʽʜʢʨʠʪʦ ʫʩʴʦʤʫ ʩʚʽʪʫ, ʫ ʩʠʩʪʝʤʽ IRC 

ʩʧʽʣʢʫʚʘʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʪʽʣʴʢʠ ʚ ʤʝʞʘʭ ʦʜʥʦʛʦ ʢʘʥʘʣʫ, ʫ ʨʦʙʦʪʽ ʷʢʦʛʦ ʙʝʨʫʪʴ 

ʫʯʘʩʪʴ ʟʚʠʯʘʡʥʦ ʣʠʰʝ ʢʽʣʴʢʘ ʣʶʜʝʡ. ʂʦʞʝʥ ʢʦʨʠʩʪʫʚʘʯ ʤʦʞʝ ʩʪʚʦʨʠʪʠ ʚʣʘʩʥʠʡ 

ʢʘʥʘʣ ʽ ʟʘʧʨʦʩʠʪʠ ʚ ʥʴʦʛʦ ʫʯʘʩʥʠʢʽʚ çʙʝʩʽʜʠè ʘʙʦ ʧʨʠʻʜʥʘʪʠʩʷ ʜʦ ʦʜʥʦʛʦ ʟ ʚʽʜʢʨʠʪʠʭ 

ʫ ʮʝʡ ʤʦʤʝʥʪ ʢʘʥʘʣʽʚ. 

ɯʩʥʫʻ ʢʽʣʴʢʘ ʧʦʧʫʣʷʨʥʠʭ ʢʣʽʻʥʪʩʴʢʠʭ ʧʨʦʛʨʘʤ ʜʣʷ ʨʦʙʦʪʠ ʽʟ ʩʝʨʚʝʨʘʤʠ ʡ 

ʤʝʨʝʞʘʤʠ, ʱʦ ʧʽʜʪʨʠʤʫʶʪʴ ʩʝʨʚʽʩ IRC. ʆʜʥʘ ʟ ʥʘʡʙʽʣʴʰ ʧʦʧʫʣʷʨʥʠʭ - ʧʨʦʛʨʘʤʘ 

mlRC.exe. 

ICQ. ʎʷ ʩʣʫʞʙʘ ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʧʦʰʫʢʫ ʤʝʨʝʞʥʦʾ IP-ʘʜʨʝʩʠ ʣʶʜʠʥʠ, 

ʧʽʜʢʣʶʯʝʥʦʾ ʚ ʮʝʡ ʤʦʤʝʥʪ ʜʦ ɯʥʪʝʨʥʝʪʫ. ʅʝʦʙʭʽʜʥʽʩʪʴ ʫ ʧʦʜʽʙʥʽʡ ʧʦʩʣʫʟʽ ʧʦʚ'ʷʟʘʥʘ ʟ 

ʪʠʤ, ʱʦ ʙʽʣʴʰʽʩʪʴ ʢʦʨʠʩʪʫʚʘʯʽʚ ʥʝ ʤʘʶʪʴ ʧʦʩʪʽʡʥʦʾ IP-ʘʜʨʝʩʠ. ʅʘʟʚʘ ʩʣʫʞʙʠ ̒ 

ʘʢʨʦʥʽʤʦʤ ʚʠʨʘʞʝʥʥʷ I seek you ð ʷ ʪʝʙʝ ʰʫʢʘʶ. ɼʣʷ ʢʦʨʠʩʪʫʚʘʥʥʷ ʮʽʻʶ ʩʣʫʞʙʦʶ 

ʪʨʝʙʘ ʟʘʨʝʻʩʪʨʫʚʘʪʠʩʷ ʥʘ ʾʾ ʮʝʥʪʨʘʣʴʥʦʤʫ ʩʝʨʚʝʨʽ (http://www.icq.com) ʽ ʦʜʝʨʞʘʪʠ 

ʧʝʨʩʦʥʘʣʴʥʠʡ ʽʜʝʥʪʠʬʽʢʘʮʽʡʥʠʡ ʥʦʤʝʨ UIN (Universal Internet Number). ɼʘʥʠʡ ʥʦʤʝʨ 

ʤʦʞʥʘ ʧʦʚʽʜʦʤʠʪʠ ʧʘʨʪʥʝʨʘʤ ʧʦ ʢʦʥʪʘʢʪʘʭ, ʽ ʪʦʜʽ ʩʣʫʞʙʘ ICQ ʟʜʦʙʫʚʘʻ ʭʘʨʘʢʪʝʨ 

ɯʥʪʝʨʥʝʪ-ʧʝʡʜʞʝʨʫ. ɿʥʘʶʯʠ ʥʦʤʝʨ UIN ʧʘʨʪʥʝʨʘ, ʘʣʝ ʥʝ ʟʥʘʶʯʠ ʡʦʛʦ ʧʦʪʦʯʥʫ IP-

ʘʜʨʝʩʫ, ʤʦʞʥʘ ʯʝʨʝʟ ʮʝʥʪʨʘʣʴʥʠʡ ʩʝʨʚʝʨ ʩʣʫʞʙʠ ʚʽʜʧʨʘʚʠʪʠ ʡʦʤʫ ʧʦʚʽʜʦʤʣʝʥʥʷ ʽʟ 

ʧʨʦʧʦʟʠʮʽʻʶ ʚʩʪʘʥʦʚʠʪʠ ʟ'ʻʜʥʘʥʥʷ. 

ʂʦʞʝʥ ʢʦʤʧ'ʶʪʝʨ, ʧʽʜʢʣʶʯʝʥʠʡ ʜʦ ɯʥʪʝʨʥʝʪʫ, ʧʦʚʠʥʝʥ ʤʘʪʠ ʯʦʪʠʨʠʟʥʘʯʥʫ IP-

ʘʜʨʝʩʘ. ʎ  ̫ʘʜʨʝʩʘ ʤʦʞʝ ʙʫʪʠ ʧʦʩʪʽʡʥʦʶ ʘʙʦ ʜʠʥʘʤʽʯʥʦ ʪʠʤʯʘʩʦʚʦʶ. ʊʽ ʢʦʤʧ'ʶʪʝʨʠ, 

ʷʢʽ ʚʢʣʶʯʝʥʽ ʚ ɯʥʪʝʨʥʝʪ ʥʘ ʧʦʩʪʽʡʥʽʡ ʦʩʥʦʚʽ, ʤʘʶʪʴ ʧʦʩʪʽʡʥʽ IP-ʘʜʨʝʩʠ. ɹʽʣʴʰʽʩʪʴ ʞʝ 

ʢʦʨʠʩʪʫʚʘʯʽʚ ʧʽʜʢʣʶʯʘʶʪʴʩʷ ʜʦ ɯʥʪʝʨʥʝʪʫ ʣʠʰʝ ʥʘ ʯʘʩ ʩʝʘʥʩʫ. ɰʤ ʚʠʜʘʻʪʴʩʷ 

ʜʠʥʘʤʽʯʥʘ IP-ʘʜʨʝʩʘ, ʱʦ ʜʽʻ ʪʽʣʴʢʠ ʧʨʦʪʷʛʦʤ ʜʘʥʦʛʦ ʩʝʘʥʩʫ. ʎ  ̫ʘʜʨʝʩʘ ʚʠʜʘʻ ʪʦʡ 

ʩʝʨʚʝʨ, ʯʝʨʝʟ ʷʢʠʡ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʽʜʢʣʶʯʝʥʥʷ. ʋ ʨʽʟʥʠʭ ʩʝʘʥʩʘʭ ʜʠʥʘʤʽʯʥʘ IP-ʘʜʨʝʩʘ 

ʤʦʞʝ ʙʫʪʠ ʨʽʟʥʦʶ, ʧʨʠʯʦʤʫ ʟʘʟʜʘʣʝʛʽʜʴ ʥʝʚʽʜʦʤʦ ʷʢʦʶ. 

ʇʨʠ ʢʦʞʥʽʤ ʧʽʜʢʣʶʯʝʥʥʽ ʜʦ ɯʥʪʝʨʥʝʪʫ ʧʨʦʛʨʘʤʘ ICQ, ʫʩʪʘʥʦʚʣʝʥʘ ʥʘ 

ʢʦʤʧ'ʶʪʝʨʽ, ʚʠʟʥʘʯʘʻ ʧʦʪʦʯʥʫ IP-ʘʜʨʝʩʘ ʡ ʧʦʚʽʜʦʤʣʷʻ ʾʾ ʮʝʥʪʨʘʣʴʥʽʡ ʩʣʫʞʙʽ, ʱʦ, ʫ 

ʩʚʦʶ ʯʝʨʛʫ, ʩʧʦʚʽʱʘʻ ʧʘʨʪʥʝʨʽʚ ʧʦ ʢʦʥʪʘʢʪʘʭ. ɼʘʣʽ ʧʘʨʪʥʝʨʠ (ʷʢʱʦ ʚʦʥʠ ʪʝʞ  ̒

ʢʣʽʻʥʪʘʤʠ ʜʘʥʦʾ ʩʣʫʞʙʠ) ʤʦʞʫʪʴ ʫʩʪʘʥʦʚʠʪʠ ʧʨʷʤʠʡ ʟʚ'ʷʟʦʢ. ʇʨʦʛʨʘʤʘ ʥʘʜʘʻ 

ʤʦʞʣʠʚʽʩʪʴ ʚʠʙʦʨʫ ʨʝʞʠʤʫ ʟʚ'ʷʟʢʫ (çʛʦʪʦʚʠʡ ʜʦ ʢʦʥʪʘʢʪʫè; çʧʨʦʰʫ ʥʝ ʪʫʨʙʫʚʘʪʠ, 

ʘʣʝ ʛʦʪʦʚʠʡ ʧʨʠʡʥʷʪʠ ʪʝʨʤʽʥʦʚʝ ʧʦʚʽʜʦʤʣʝʥʥʷè; çʟʘʢʨʠʪʠʡ ʜʣʷ ʢʦʥʪʘʢʪʫè ʽ ʪ.ʧ.). 

ʇʽʩʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʢʦʥʪʘʢʪʫ ʟʚ'ʷʟʦʢ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʨʝʞʠʤʽ, ʘʥʘʣʦʛʽʯʥʦʤʫ ʩʝʨʚʽʩʫ 

IRC.  

 

ʇʠʪʘʥʥʷ ʜʣʷ ʩʘʤʦʢʦʥʪʨʦʣʶ: 

1. ʑʦ ʥʘʟʠʚʘʻʪʴʩʷ ʧʨʠʢʣʘʜʥʠʤʠ ʧʨʦʪʦʢʦʣʘʤʠ? 



 106 

2. ʊʝʨʤʽʥʘʣʴʥʠʡ ʨʝʞʠʤ. 

3. ɽʣʝʢʪʨʦʥʥʘ ʧʦʰʪʘ (E-Mail). 

4. ʉʧʠʩʢʠ ʨʦʟʩʠʣʘʥʥʷ (Mail List).  

5. ʉʣʫʞʙʘ ʪʝʣʝʢʦʥʬʝʨʝʥʮʽʡ (Usenet). 

6. ʑʦ ʤʦʞʝ ʚʠʩʪʫʧʘʪʠ ʤʦʜʝʨʘʪʦʨʦʤ? 

7. ʑʦ ʪʘʢʝ ʘʚʪʦʤʘʪʠʯʥʘ ʤʦʜʝʨʘʮʽʷ? 

8. ʉʣʫʞʙʘ World Wide Web (WWW). 

9. ʑʦ ʥʘʟʠʚʘʻʪʴʩʷ Web-ʩʪʦʨʽʥʢʘʤʠ? 

10. ʑʦ ʥʘʟʠʚʘʻʪʴʩʷ Web-ʚʫʟʣʘʤʠ? 

11. ʑʦ ʥʘʟʠʚʘʻʪʴʩʷ ʙʨʦʫʟʝʨʘʤʠ? 

12. ʑʦ ʥʘʟʠʚʘʻʪʴʩʷ ʤʦʚʦʶ ʨʦʟʤʽʪʢʠ ʛʽʧʝʨʪʝʢʩʪʫ? 

13. ʑʦ ʪʘʢʝ ʘʢʪʠʚʥʽ ʢʦʤʧʦʥʝʥʪʠ? 

14. ʑʦ ʪʘʢʝ ʫʥʽʬʽʢʦʚʘʥʠʡ ʧʦʢʘʞʯʠʢ ʨʝʩʫʨʩʫ ð URL? 

15. ɿ ʷʢʠʭ ʯʘʩʪʠʥ ʩʢʣʘʜʘʻʪʴʩʷ ʘʜʨʝʩʘ URL? 

16. ʉʣʫʞʙʘ ʽʤʝʥ ʜʦʤʝʥʽʚ (DNS). 

17. ʉʣʫʞʙʘ ʧʝʨʝʜʘʯʽ ʬʘʡʣʽʚ (FTP). 

18. IRC. 

19. ICQ. 
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ʊʝʤʘ 2. ʐʠʨʦʢʦʩʤʫʛʦʚʠʡ ʜʦʩʪʫʧ ʜʦ Internet. ʄʝʨʝʞʘ ISDN. ʇʽʜʢʣʶʯʝʥʥʷ 

ʜʦ Internet ʟ ʜʦʧʦʤʦʛʦʶ çʢʘʙʝʣʴʥʦʛʦ ʤʦʜʝʤʫè. 

 

ʇʠʪʘʥʥʷ: 

1. ISDN. 

2. ʂʘʙʝʣʴʥʠʡ ʤʦʜʝʤ. 

3. ɹʝʟʧʨʦʚʽʜʥʠʡ ʨʘʜʽʦʟʚ'ʷʟʦʢ. 

4. DSL. 

5. ʉʫʧʫʪʥʠʢʦʚʠʡ ʟʚ'ʷʟʦʢ. 

6. ʆʨʝʥʜʘ ʚʠʜʽʣʝʥʠʭ ʣʽʥʽʡ ʟʚ'ʷʟʢʫ. 

 

ʃʽʪʝʨʘʪʫʨʘ:[ 5.ʩʪʦʨ.175-188] 

 

ʐʠʨʦʢʦʩʤʫʛʦʚʠʡ ʜʦʩʪʫʧ ʜʦ Internet 

ʇʦʻʜʥʘʥʥʷ ʟʥʘʯʥʠʭ ʟʘʚʘʥʪʘʞʝʥʴ ʙʘʛʘʪʦʤʝʛʘʙʘʡʪʽʚ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʦʥʦʚʣʝʥʥʷ 

ʽʩʥʫʶʯʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʽ ʧʽʜʪʨʠʤʢʠ ʘʧʘʨʘʪʥʠʭ ʟʘʩʦʙʽʚ, ʜʠʥʘʤʽʯʥʠʭ 

Web-ʚʫʟʣʽʚ ʟ ʤʫʟʠʢʦʶ ʽ ʮʠʬʨʦʚʠʤʠ ʚʽʜʝʦʬʽʣʴʤʘʤʠ, ʘ ʪʘʢʦʞ ʟʙʽʣʴʰʝʥʥʷ ʯʠʩʣʘ 

ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʤʝʨʝʞʥʠʭ ʩʝʨʚʽʩʽʚ, ʧʨʠʚʦʜʠʪʴ ʜʦ ʚʽʜʯʫʪʥʦʛʦ ʧʽʜʚʠʱʝʥʥʷ 

ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ Internet. ʑʦʙ ʩʢʦʨʠʩʪʘʪʠʩʷ ʚʩʽʤʘ ʤʦʞʣʠʚʦʩʪʷʤʠ 

ʚʩʝʩʚʽʪʥʴʦʾ ʤʝʨʝʞʽ, ʥʘʚʽʪʴ ʥʘʡʰʚʠʜʰʦʛʦ ʘʥʘʣʦʛʦʚʦʛʦ ʤʦʜʝʤʫ ʚʞʝ ʥʝʜʦʩʪʘʪʥʴʦ. ʊʦʤʫ 

ʚʩʝ ʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʢʦʨʠʩʪʫʚʘʯʽʚ ʧʝʨʝʭʦʜʷʪʴ ʜʦ ʨʽʟʥʠʭ ʪʠʧʽʚ ʰʠʨʦʢʦʩʤʫʛʦʚʦʛʦ 

ʜʦʩʪʫʧʫ ʜʦ Internet, ʘ ʩʘʤʝ: 

ƴ ISDN; 

ƴ ʢʘʙʝʣʴʥʠʡ ʤʦʜʝʤ; 

ƴ ʙʝʟʧʨʦʚʽʜʥʠʡ ʨʘʜʽʦʟʚ'ʷʟʦʢ; 

ƴ DSL; 

ƴ ʩʫʧʫʪʥʠʢʦʚʠʡ ʟʚ'ʷʟʦʢ; 

ƴ ʦʨʝʥʜʘ ʚʠʜʽʣʝʥʠʭ ʣʽʥʽʡ ʟʚ'ʷʟʢʫ. 

ɼʣʷ ʞʠʪʝʣʽʚ ʚʝʣʠʢʦʛʦ ʤʽʩʪʘ ʢʽʣʴʢʽʩʪʴ ʤʦʞʣʠʚʠʭ ʰʠʨʦʢʦʩʤʫʛʦʚʠʭ ʨʽʰʝʥʴ 

ʟʙʽʣʴʰʫʻʪʴʩʷ. 

ʄʝʨʝʞʘ ISDN 

ɼʣʷ ʪʦʛʦ, ʱʦʙ ʧʦʜʦʣʘʪʠ ʦʙʤʝʞʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʘʩʠʥʭʨʦʥʥʠʭ ʤʦʜʝʤʽʚ, 

ʥʝʦʙʭʽʜʥʠʡ ʧʦʚʥʽʩʪʶ ʮʠʬʨʦʚʠʡ ʟʚ'ʷʟʦʢ. ʇʦʷʚʘ Integrated Services Digital Network 

(ISDN) ʻ ʥʘʩʪʫʧʥʠʤ ʢʨʦʢʦʤ ʚ ʨʦʟʚʠʪʢʫ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ. ISDN ʩʪʘʣʘ ʧʨʦʨʠʚʦʤ ʚʽʜ 

ʩʪʘʨʠʭ ʘʥʘʣʦʛʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ ʜʦ ʥʦʚʠʭ ʮʠʬʨʦʚʠʭ. ɺʦʥʘ ʜʦʟʚʦʣʷʻ 

ʜʦʩʷʛʪʠ ʰʚʠʜʢʦʩʪʽ ʟ'ʻʜʥʘʥʥʷ ʟ Internet ʜʦ 128 ʂʙʽʪ/ʩ. 

ʊʝʭʥʦʣʦʛʽʷ ISDN, ʱʦ ʦʪʨʠʤʘʣʘ ʚ ʜʘʥʠʡ ʯʘʩ ʰʠʨʦʢʝ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ, ð 

ʜʘʣʝʢʦ ʥʝ ʢʨʘʱʠʡ ʚʠʙʽʨ ʜʣʷ ʰʠʨʦʢʦʩʤʫʛʦʚʦʛʦ ʜʦʩʪʫʧʫ ʜʦ Internet. ʇʝʨʝʜʙʘʯʘʣʦʩʷ, 

ʱʦ ISDN ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʤʝʪʴʩʷ ʚʠʢʣʶʯʥʦ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʧʨʠʢʣʘʜʥʠʭ ʟʘʜʘʯ 

ʪʝʣʝʬʦʥʽʾ, ʚʢʣʶʯʘʶʯʠ ʧʝʨʝʜʘʯʫ ʜʘʥʠʭ, ʬʘʢʩʽʚ ʽ ʤʦʚʥʠʭ ʧʦʚʽʜʦʤʣʝʥʴ, ʘ ʪʘʢʦʞ 

ʦʨʛʘʥʽʟʘʮʽʾ ʪʝʣʝʢʦʥʬʝʨʝʥʮʽʡ. ɿʚʠʯʘʡʥʠʡ ʘʥʘʣʦʛʦʚʠʡ ʤʦʜʝʤ ʧʽʜʪʨʠʤʫʻʪʴʩʷ ʧʨʘʢʪʠʯʥʦ 

ʚʩʽʤʘ ʧʦʩʪʘʯʘʣʴʥʠʢʘʤʠ ʧʦʩʣʫʛ Internet, ʘʣʝ ʜʘʣʝʢʦ ʥʝ ʢʦʞʥʠʡ ʟ ʥʠʭ ʧʨʘʮʶʻ ʟ 

ʮʠʬʨʦʚʠʤʠ ʣʽʥʽʷʤʠ ʟʚ'ʷʟʢʫ ISDN. ɼʝʷʢʽ ʤʽʩʮʝʚʽ ʪʝʣʝʬʦʥʥʽ ʢʦʤʧʘʥʽʾ ʚʽʜʤʦʚʠʣʠʩʷ ʚʽʜ 

ISDN ʥʘ ʢʦʨʠʩʪʴ ʙʽʣʴʰ ʰʚʠʜʢʠʭ ʰʠʨʦʢʦʩʤʫʛʦʚʠʭ ʨʽʰʝʥʴ ʪʠʧʫ DSL. ʅʝʦʙʭʽʜʥʦ 

ʧʦʤʽʪʠʪʠ, ʱʦ ISDN, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ DSL, ʥʝ ʚʠʤʘʛʘʻ ʪʝʣʝʬʦʥʥʠʭ ʣʽʥʽʡ ʚʠʩʦʢʦʾ ʷʢʦʩʪʽ. 

ʎʝ ʨʦʙʠʪʴ ISDN ʙʽʣʴʰ ʧʨʠʡʥʷʪʥʠʤ ʚʘʨʽʘʥʪʦʤ ʚ ʪʠʭ ʚʠʧʘʜʢʘʭ, ʢʦʣʠ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʥʷ DSL ʥʝʤʦʞʣʠʚʝ ʙʝʟ ʤʦʜʝʨʥʽʟʘʮʽʾ ʪʝʣʝʬʦʥʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. 
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ʑʦ ʜʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ISDN 

ʆʩʢʽʣʴʢʠ ʧʦ ISDN ʧʝʨʝʜʘʶʪʴʩʷ ʦʜʥʦʯʘʩʥʦ ʜʚʘ ʩʠʛʥʘʣʠ, ʮʝ ʜʦʟʚʦʣʷʻ 

ʟʜʽʡʩʥʶʚʘʪʠ "ʢʦʤʧʣʝʢʩʥʽ ʧʦʩʣʫʛʠ", ʥʘʧʨʠʢʣʘʜ ʦʜʥʦʯʘʩʥʫ ʧʝʨʝʜʘʯʫ ʤʦʚʠ ʽ ʜʘʥʠʭ, 

ʤʦʚʠ ʽ ʬʘʢʩʫ, ʬʘʢʩʫ ʽ ʜʘʥʠʭ ʽ ʪ.ʜ. 

ʃʽʥʽʾ ʟʚ'ʷʟʢʫ ISDN ʻ ʮʠʬʨʦʚʠʤʠ ʚʽʜ ʾʭ ʧʦʯʘʪʢʫ ʜʦ ʢʦʤʧ'ʶʪʝʨʘ, ʘ ʦʪʞʝ, ʥʝ 

ʚʠʤʘʛʘʶʪʴ ʥʽʷʢʠʭ ʮʠʬʨʦʘʥʘʣʦʛʦʚʠʭ ʧʝʨʝʪʚʦʨʝʥʴ ʩʠʛʥʘʣʫ. ʊʦʤʫ ʪʘʢ ʟʚʘʥʠʡ ISDN-

ʤʦʜʝʤ, ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʧʽʜʢʣʶʯʝʥʥʷ ʢʦʤʧ'ʶʪʝʨʘ ʜʦ ʣʽʥʽʾ ISDN, 

ʧʨʘʚʠʣʴʥʽʰʝ ʥʘʟʠʚʘʪʠ ʪʝʨʤʽʥʘʣʴʥʠʤ ʘʜʘʧʪʝʨʦʤ. 

ʄʦʞʣʠʚʦʩʪʽ ISDN ʥʝ ʦʙʤʝʞʫʶʪʴʩʷ ʪʽʣʴʢʠ ʚʩʪʘʥʦʚʣʝʥʥʷʤ ʰʚʠʜʢʦʛʦ ʟ'ʻʜʥʘʥʥʷ 

ʟ ʢʦʤʧ'ʶʪʝʨʦʤ. ʅʘʩʧʨʘʚʜʽ, ʷʢʱʦ ISDN-ʫʩʪʘʪʢʫʚʘʥʥʷ ʧʽʜʪʨʠʤʫʻ ʘʥʘʣʦʛʦʚʠʡ ʟʚ'ʷʟʦʢ, 

ʤʦʞʥʘ ʟʚ'ʷʟʘʪʠʩʷ ʽʟ ʟʚʠʯʘʡʥʠʤ ʪʝʣʝʬʦʥʦʤ, ʬʘʢʩʦʤ ʽ ʽʥʰʠʤʠ ʧʨʠʩʪʨʦʷʤʠ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʪʝʣʝʬʦʥʥʫ ʤʝʨʝʞʫ. 

 

 
ʈʠʩʫʥʦʢ 25. ʉʭʝʤʘ ʪʠʧʦʚʦʛʦ ʧʽʜʢʣʶʯʝʥʥʷ ʘʥʘʣʦʛʦʚʠʭ ʪʘ ISDN ï ʧʨʠʩʪʨʦʾʚ ʜʦ 

ʮʠʬʨʦʚʦʾ ʤʝʨʝʞʽ ISDN. 

ʇʨʠʥʮʠʧ ʨʦʙʦʪʠ ISDN 

ʇʨʠ ISDN-ʟ'ʻʜʥʘʥʥʽ ʩʤʫʛʘ ʧʨʦʧʫʩʢʘʥʥʷ ʜʽʣʠʪʴʩʷ ʥʘ ʥʝʩʫʯʽ ʢʘʥʘʣʠ (ɺ-ʢʘʥʘʣʠ), 

ʷʢʽ ʧʝʨʝʜʘʶʪʴ ʜʘʥʽ ʽʟ ʰʚʠʜʢʽʩʪʶ 64 ʂʙʽʪ/ʩ, ʽ ʜʝʣʴʪʘ-ʢʘʥʘʣ (D-ʢʘʥʘʣ), ʱʦ ʧʝʨʝʜʘ ̒ʜʘʥʽ 

ʽʟ ʰʚʠʜʢʽʩʪʶ 16 ʘʙʦ 64 ʂʙʽʪ/ʩ, ʟʘʣʝʞʥʦ ʚʽʜ ʚʠʜʫ ʧʦʩʣʫʛ. ʇʦ ɺ-ʢʘʥʘʣʘʤ ʧʝʨʝʜʘʶʪʴʩʷ 

ʜʘʥʽ ʘʙʦ ʤʦʚʘ, ʘ ʧʦ D-ʢʘʥʘʣʫ ð ʫʧʨʘʚʣʷʶʯʽ ʩʠʛʥʘʣʠ. ɯʥʰʠʤʠ ʩʣʦʚʘʤʠ, ʢʦʣʠ ʡʜʝ 

ʨʦʟʤʦʚʣʷʻʪʝ, ʧʝʨʝʛʣʷʜ Web-ʩʪʦʨʽʥʢʠ, ʚʽʜʧʨʘʚʢʘ ʬʘʢʩʫ, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ɺ-ʢʘʥʘʣʠ. 

ʊʠʧʦʚʠʡ ʚʘʨʽʘʥʪ ʩʝʨʚʽʩʫ ISDN BR1 ʜʦʟʚʦʣʷʻ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʦʜʠʥ ɺ-ʢʘʥʘʣ ʜʣʷ 

ʧʝʨʝʜʘʯʽ ʤʦʚʠ ʽ ʦʜʠʥ ɺ-ʢʘʥʘʣ ʜʣʷ ʧʝʨʝʛʣʷʜʘʥʥʷ Web-ʩʪʦʨʽʥʦʢ ʽʟ ʰʚʠʜʢʽʩʪʶ 64 

ʂʙʽʪ/ʩ. ʇʽʩʣʷ ʪʦʛʦ, ʷʢ ʪʨʫʙʢʘ ʙʫʜʝ ʧʦʚʽʰʝʥʘ, ʜʦʩʪʫʧʥʠʤʠ ʩʪʘʥʫʪʴ ʦʙʠʜʚʘ ɺ-ʢʘʥʘʣʘ. 

ʗʢʱʦ ISDN ʢʦʥʬʽʛʫʨʦʚʘʥʘ ʚʽʜʧʦʚʽʜʥʠʤ ʯʠʥʦʤ, ʧʦʜʦʨʦʞ ʧʦ Internet ʩʪʘʥʝ 

ʥʘʡʝʬʝʢʪʠʚʥʽʰʦʶ, ʦʩʢʽʣʴʢʠ ʰʚʠʜʢʽʩʪʴ ʧʝʨʝʜʘʯʽ ʩʢʣʘʜʘʪʠʤʝ 128 ʂʙʽʪ/ʩ. ɯʩʥʫʻ ʜʚʘ 

ʚʠʜʠ ʩʝʨʚʽʩʫ ISDN: BRI (Basic Rate Interface) ̔  PRI (Primary Rate Interface). ɺʘʨʽʘʥʪ 

BRI ʧʨʠʟʥʘʯʘʻʪʴʩʷ ʜʣʷ ʧʨʠʚʘʪʥʠʭ ʢʦʨʠʩʪʫʚʘʯʽʚ ʽ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʚʦʭ ɺ-ʢʘʥʘʣʽʚ ʽ 

ʦʜʥʦʛʦ D-ʢʘʥʘʣʫ ʥʘ 16 ʂʙʽʪ/ʩ, ʱʦ ʫ ʨʝʟʫʣʴʪʘʪʽ ʩʢʣʘʜʘʻ 144 ʂʙʽʪ/ʩ. ɺʘʨʽʘʥʪ PRI 

ʙʽʣʴʰʝ ʦʨʽʻʥʪʦʚʘʥʠʡ ʥʘ ʢʦʤʝʨʮʽʡʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ. ɺ ʇʽʚʥʽʯʥʽʡ ɸʤʝʨʠʮʽ ʽ ʗʧʦʥʽʾ ʚʽʥ 

ʚʢʣʶʯʘʻ 23 ɺ-ʢʘʥʘʣʠ ʽ ʦʜʠʥ D-ʢʘʥʘʣ ʥʘ 64 ʂʙʽʪ/ʩ, ʱʦ ʫ ʨʝʟʫʣʴʪʘʪʽ ʩʢʣʘʜʘʻ 1 536 

ʂʙʽʪ/ʩ (ʙʽʣʴʰ ʥʽʞ ʧʨʠ ʧʽʜʢʣʶʯʝʥʥʽ ʊ1). ɺ ɭʚʨʦʧʽ ʩʝʨʚʽʩ PRI ʩʢʣʘʜʘʻʪʴʩʷ ʟ 30 ɺ-

ʢʘʥʘʣʽʚ ʽ ʦʜʥʦʛʦ D-ʢʘʥʘʣʫ ʥʘ 64 ʂʙʽʪ/ʩ, ʱʦ ʩʢʣʘʜʘʻ 1 984 ʂʙʽʪ/ʩ ʽ ʚʽʜʧʦʚʽʜʘʻ 

ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʦʤʫ ʩʪʘʥʜʘʨʪʫ ɽ1. 
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ʄʦʞʝ ʧʦʢʘʟʘʪʠʩʷ, ʱʦ ʜʚʘ ɺ-ʢʘʥʘʣʠ ʩʝʨʚʽʩʫ BRI ʧʽʜʭʦʜʷʪʴ ʣʠʰʝ ʜʣʷ 

ʥʝʚʝʣʠʢʦʛʦ ʦʬʽʩʫ ʘʙʦ ʜʦʤʘʰʥʴʦʛʦ ʢʦʨʠʩʪʫʚʘʯʘ, ʧʨʦʪʝ ʮʝ ʥʝ ʪʘʢ. ʅʘʩʧʨʘʚʜʽ ʣʽʥʽʷ BRI 

ʜʦʟʚʦʣʷʻ ʧʽʜʢʣʶʯʠʪʠ ʜʦ ʚʦʩʴʤʠ ʨʽʟʥʠʭ ISDN-ʧʨʠʩʪʨʦʾʚ, ʫ ʢʦʞʥʦʛʦ ʟ ʷʢʠʭ ʙʫʜʝ ʩʚʽʡ 

ISDN-ʥʦʤʝʨ. ʇʨʠ ʮʴʦʤʫ D-ʢʘʥʘʣ ʚʠʢʦʥʫʻ ʬʫʥʢʮʽʾ ʤʘʨʰʨʫʪʠʟʘʮʽʾ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ 

ʩʫʤʽʩʥʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʥʷ ʜʚʦʭ ɺ-ʢʘʥʘʣʚ̔ ʚʩʽʤʘ ʧʨʠʩʪʨʦʷʤʠ (ʨʠʩ. 26). 

ɿʘʫʚʘʞʝʥʥʷ 
ʂʦʣʠ ʡʜʝʪʴʩʷ ʧʨʦ ʣʽʥʽʾ ISDN, ʦʜʠʥ ʢʽʣʦʙʘʡʪ ʨʽʚʥʠʡ 1 000 ʙʘʡʪ, ʘ ʥʝ 1 024 

ʙʘʡʪ, ʷʢ ʚ ʩʪʘʥʜʘʨʪʥʠʭ ʢʦʤʧ'ʶʪʝʨʥʠʭ ʟʘʩʪʦʩʫʚʘʥʥʷʭ. ʗʢ ʚʞʝ ʥʘʛʦʣʦʰʫʚʘʣʦʩʷ 

ʨʘʥʽʰʝ, ʮʝ ʪʘʢʦʞ ʪʦʨʢʘʻʪʴʩʷ ʦʙʯʠʩʣʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʤʦʜʝʤʫ. ʗʢʱʦ ʧʨʠ 

ʦʙʯʠʩʣʝʥʥʷʭ ʟʘ ʦʩʥʦʚʫ ʙʝʨʝʪʴʩʷ 1 000, ʪʦ ʨʦʟʛʣʷʜʘʶʪʴʩʷ "ʜʝʩʷʪʢʦʚʽ ʢʽʣʦʙʘʡʪʠ", ʘ 

ʷʢʱʦ 1 024 ð "ʜʚʽʡʢʦʚʽ ʢʽʣʦʙʘʡʪʠ". 

 
ʈʠʩʫʥʦʢ 26. ɿʘ ʜʦʧʦʤʦʛʦʶ ʘʥʘʣʦʛʦʚʦʛʦ ʤʦʜʝʤʫ ʤʦʞʥʘ ʧʽʜʢʣʶʯʠʪʠ ʜʦ Internet 

ʪʽʣʴʢʠ ʢʦʤʧôʶʪʝʨ, ʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʜʥʦʛʦ ISDN ï ʘʜʘʧʪʝʨʘ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʦʜʥʦʯʘʩʥʦ ʢʦʤʧôʶʪʝʨ, ʬʘʢʩ ʪʘ ʽʥʰʽ ʧʨʠʩʪʨʦʾ. 

ʇʝʨʝʚʘʛʠ ISDN ʜʣʷ ʜʦʩʪʫʧʫ ʜʦ Internet 

ʆʙ'ʻʜʥʘʪʠ ʩʤʫʛʠ ʧʨʦʧʫʩʢʘʥʥʷ ʜʝʢʽʣʴʢʦʭ ɺ-ʢʘʥʘʣʚ̔ ʤʦʞʥʘ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʧʨʦʪʦʢʦʣʽʚ Multilink PPP ʘʙʦ BONDING (ʨʦʟʨʦʙʣʝʥʦʛʦ Bandwidth ON Demand 

INteroperability Group). ʊʘʢʠʤ ʯʠʥʦʤ, ʜʣʷ ʟ'ʻʜʥʘʥʥʷ ʟ Internet ʽʟ ʰʚʠʜʢʽʩʪʶ 128 

ʂʙʽʪ/ʩ ʤʦʞʥʘ ʩʢʦʨʠʩʪʘʪʠʩʷ ʦʜʥʽʻʶ ʣʽʥʽʻʶ BRI. ɼʦ ʦʜʥʽʻʾ ʣʽʥʽʾ ISDN ʪʘʢʦʞ ʤʦʞʥʘ 

ʧʽʜʢʣʶʯʠʪʠ ʜʝʢʽʣʴʢʘ ʧʨʠʩʪʨʦʾʚ (ʧʨʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʥʽ BRI ð ʥʝ ʙʽʣʴʰʝ ʚʦʩʴʤʠ) ʽ 

ʦʜʥʦʯʘʩʥʦ ʧʝʨʝʜʘʚʘʪʠ ʙʝʟʣʽʯ ʩʠʛʥʘʣʽʚ, ʱʦ ʟʘʤʽʥʠʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʥʷ ʜʝʢʽʣʴʢʦʭ 

ʟʚʠʯʘʡʥʠʭ ʪʝʣʝʬʦʥʥʠʭ ʣʽʥʽʡ. ʅʘʧʨʠʢʣʘʜ, ʤʦʞʥʘ ʧʽʜʢʣʶʯʠʪʠ ʢʦʤʧ'ʶʪʝʨ, ʮʠʬʨʦʚʠʡ 

ʪʝʣʝʬʦʥ, ʬʘʢʩ ʽ ʱʝ ʥʝ ʙʽʣʴʰʝ ʧ'ʷʪʠ ʧʨʠʩʪʨʦʾʚ, ʢʦʞʥʦʤʫ ʟ ʷʢʠʭ ʙʫʜʝ ʧʨʠʚʣʘʩʥʝʥʠʡ 

ʚʣʘʩʥʠʡ ʪʝʣʝʬʦʥʥʠʡ ʥʦʤʝʨ. ʊʘʢʠʤ ʯʠʥʦʤ, ʚʭʽʜʥʽ ʜʟʚʽʥʢʠ ʧʦʩʪʫʧʘʪʠʤʫʪʴ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ ʚʽʜʧʦʚʽʜʥʠʡ ʧʨʠʩʪʨʽʡ. 

ʑʦʙ ʚʩʪʘʥʦʚʠʪʠ ʚʘʨʽʘʥʪ BRI ISDN, ʥʝʦʙʭʽʜʥʦ ʟʥʘʭʦʜʠʪʠʩʷ ʚ ʤʝʞʘʭ 5,5 ʢʤ ʚʽʜ 

ʪʝʣʝʬʦʥʥʦʾ ʩʪʘʥʮʽʾ. ɼʣʷ ʚʝʣʠʢʠʭ ʚʽʜʩʪʘʥʝʡ ʧʦʪʨʽʙʥʽ ʜʦʨʦʛʽ ʧʦʚʪʦʨʶʚʘʯʽ, ʘ ʜʝʷʢʽ 

ʪʝʣʝʬʦʥʥʽ ʢʦʤʧʘʥʽʾ ʤʦʞʫʪʴ ʚʟʘʛʘʣʽ ʥʝ ʧʨʦʧʦʥʫʚʘʪʠ ʪʘʢʦʾ ʧʦʩʣʫʛʠ. 

ʎʽʥʠ ʟʘ ʧʦʩʣʫʛʠ ISDN ʚ ʨʽʟʥʠʭ ʢʨʘʾʥʘʭ ʨʽʟʥʽ, ʥʘʧʨʠʢʣʘʜ ʚ ʉʐɸ ʧʦʯʘʪʢʦʚʘ 

ʧʣʘʪʥʷ ʟʘ ʫʩʪʘʥʦʚʢʫ ʢʦʣʠʚʘʻʪʴʩʷ ʚ ʤʝʞʘʭ 100-150 ʜʦʣʘʨʽʚ, ʟʘʣʝʞʥʦ ʚʽʜ ʪʦʛʦ, ʯʠ 

ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʥʦʚʘ ʣʽʥʽʷ ʟʚ'ʷʟʢʫ ʘʙʦ ʦʙʥʦʚʣʷʻʪʴʩʷ ʽʩʥʫʶʯʘ. ʑʦʤʽʩʷʯʥʘ ʧʣʘʪʥʷ 

ʟʚʠʯʘʡʥʦ ʩʢʣʘʜʘʻ 30-50 ʜʦʣʘʨʽʚ, ʘʣʝ ʯʘʩʪʦ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʧʦʯʘʩʦʚʘ ʦʧʣʘʪʘ, ʷʢʘ 

ʢʦʣʠʚʘʻʪʴʩʷ ʚ ʤʝʞʘʭ ʚʽʜ 1 ʜʦ 6 ʘʙʦ ʙʽʣʴʰ ʮʝʥʪʽʚ ʟʘ ʭʚʠʣʠʥʫ. ʊʘʢʦʞ ʥʝʦʙʭʽʜʥʦ 
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ʧʨʠʜʙʘʪʠ ISDN-ʘʜʘʧʪʝʨ ʽ, ʤʦʞʣʠʚʦ, ʽʥʰʝ ʫʩʪʘʪʢʫʚʘʥʥʷ, ʘ ʧʨʠʚʝʜʝʥʽ ʨʦʟʮʽʥʢʠ ʻ 

ʪʽʣʴʢʠ ʧʣʘʪʥʝʶ ʟʘ ʧʦʩʣʫʛʠ ISDN ʪʝʣʝʬʦʥʥʦʾ ʢʦʤʧʘʥʽʾ. ʊʘʢʦʞ ʥʝʦʙʭʽʜʥʦ ʧʣʘʪʠʪʠ 

ʧʨʦʚʘʡʜʝʨʫ ʟʘ ʜʦʩʪʫʧ ʜʦ Internet ʟ ʰʚʠʜʢʦʩʪʷʤʠ ISDN. 

ɸʧʘʨʘʪʥʽ ʟʘʩʦʙʠ ISDN 

ɼʣʷ ʧʽʜʢʣʶʯʝʥʥʷ ʢʦʤʧ'ʶʪʝʨʘ ʜʦ ʣʽʥʽʾ ISDN ʥʝʦʙʭʽʜʥʠʡ ʧʨʠʩʪʨʽʡ ʧʽʜ ʥʘʟʚʦʶ 

ʪʝʨʤʽʥʘʣʴʥʠʡ ʘʜʘʧʪʝʨ. ʇʦʜʽʙʥʦ ʤʦʜʝʤʫ, ʚʽʥ ʻ ʧʣʘʪʦʶ ʨʦʟʰʠʨʝʥʥʷ ʘʙʦ ʟʦʚʥʽʰʥʽʤ 

ʧʨʠʩʪʨʦʻʤ, ʱʦ ʧʽʜʢʣʶʯʘʻʪʴʩʷ ʜʦ ʧʦʩʣʽʜʦʚʥʦʛʦ ʧʦʨʪʫ. ʊʝʨʤʽʥʘʣʴʥʽ ʘʜʘʧʪʝʨʠ ʯʘʩʪʦ 

ʧʦʤʠʣʢʦʚʦ ʥʘʟʠʚʘʶʪʴ ISDN-ʤʦʜʝʤʘʤʠ, ʭʦʯʘ ʥʘʩʧʨʘʚʜʽ ʚʦʥʠ ʤʦʜʝʤʘʤʠ ʥʝ ʻ, ʦʩʢʽʣʴʢʠ 

ʥʝ ʚʠʢʦʥʫʶʪʴ ʥʽʷʢʠʭ ʘʥʘʣʦʛʦ-ʮʠʬʨʦʚʠʭ ʧʝʨʝʪʚʦʨʝʥʴ. 

ʊʝʭʥʦʣʦʛʽʷ ISDN ʙʫʣʘ ʩʧʦʯʘʪʢʫ ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʨʽʟʥʠʭ 

ʧʨʠʩʪʨʦʾʚ ʪʝʣʝʬʦʥʽʾ, ʪʦʤʫ ʙʽʣʴʰʽʩʪʴ ʪʝʨʤʽʥʘʣʴʥʠʭ ʘʜʘʧʪʝʨʽʚ ISDN ʤʘʻ ʨʦʟ'ʻʤʠ ʜʣʷ 

ʧʽʜʢʣʶʯʝʥʥʷ ʪʝʣʝʬʦʥʽʚ, ʘʧʘʨʘʪʽʚ ʟʚ'ʷʟʢʫ ʬʘʢʩʠʤʽʣʝ ʽ ʘʥʘʣʦʛʽʯʥʠʭ ʧʨʠʩʪʨʦʾʚ, ʘ ʪʘʢʦʞ 

ʢʦʤʧ'ʶʪʝʨʽʚ. ɼʝʷʢʽ ʪʝʨʤʽʥʘʣʴʥʽ ʘʜʘʧʪʝʨʠ ʤʦʞʫʪʴ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʽ ʷʢ 

ʤʘʨʰʨʫʪʠʟʘʪʦʨ, ʱʦ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʜʝʢʽʣʴʢʦʤ ʢʦʤʧ'ʶʪʝʨʘʤ ʧʨʘʮʶʚʘʪʠ ʚ ʤʝʨʝʞʽ, 

ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʻʜʠʥʝ ʟ'ʻʜʥʘʥʥʷ ISDN. 

ʄʝʨʝʞʽ ʢʘʙʝʣʴʥʦʛʦ ʪʝʣʝʙʘʯʝʥʥʷ CATV 

ʇʽʜʢʣʶʯʝʥʥʷ ʜʦ Internet ʟʘ ʜʦʧʦʤʦʛʦʶ ʣʽʥʽʾ ʢʘʙʝʣʴʥʦʛʦ ʪʝʣʝʙʘʯʝʥʥʷ (CATV), 

ʷʢʘ ʜʦʟʚʦʣʷʻ ʩʫʤʽʱʘʪʠ ʪʝʣʝʚʽʟʽʡʥʝ ʚʽʱʘʥʥʷ ʽ ʧʝʨʝʜʘʯʫ ʜʘʥʠʭ, ʚʝʣʴʤʠ ʧʨʠʚʘʙʣʠʚʦ ʚ 

ʘʩʧʝʢʪʽ ʰʚʠʜʢʦʩʪʽ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ, ʘ ʪʘʢʦʞ ʟʤʝʥʰʝʥʥʷ ʧʦʯʘʪʢʦʚʠʭ ʚʠʪʨʘʪ 

ʱʦʤ̔ʩʷʯʥʦ ʾʘʙʦʥʝʤʝʥʪʥʦʾ ʧʣʘʪʥʽ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʣʽʥʽʷʤʠ ISDN. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ISDN, 

ʜʦʩʪʫʧ ʧʦ ʢʘʙʝʣʴʥʽʡ ʣʽʥʽʾ, ʷʢ ʧʨʘʚʠʣʦ, ʥʝʦʙʤʝʞʝʥʠʡ ð ʢʦʨʠʩʪʫʚʘʯ ʣʠʰʝ ʚʥʦʩʠʪʴ 

ʩʠʤʚʦʣʽʯʥʫ ʧʣʘʪʥʶ ʟʘ ʫʩʪʘʥʦʚʢʫ ʽ ʩʢʨʦʤʥʫ ʱʦʤʽʩʷʯʥʫ ʘʙʦʥʧʣʘʪʫ ʟʘ ʦʨʝʥʜʫ 

ʢʘʙʝʣʴʥʦʛʦ ʤʦʜʝʤʫ. ɯʥʦʜʽ ʧʦʩʪʘʯʘʣʴʥʠʢʠ ʧʦʩʣʫʛ Internet ʧʨʦʧʦʥʫʶʪʴ ʱʘʩʣʠʚʠʤ 

ʚʦʣʦʜʘʨʷʤ ʢʘʙʝʣʴʥʦʛʦ ʪʝʣʝʙʘʯʝʥʥʷ ʜʝʰʝʚʠʡ (ʙʣʠʟʴʢʦ 30 ʜʦʣʘʨʽʚ), ʣʝʛʢʦ 

ʚʩʪʘʥʦʚʣʶʚʘʣʴʥʠʡ ʢʦʤʧʣʝʢʪ, ʱʦ ʜʦʟʚʦʣʷʻ ʧʽʜʢʣʶʯʠʪʠ ʢʘʙʝʣʴʥʠʡ ʤʦʜʝʤ ʜʦ ʧʦʨʪʫ 

USB ʘʙʦ ʤʝʨʝʞʥʦʾ ʧʣʘʪʠ ʢʦʤʧ'ʶʪʝʨʘ. 

 

 

ʇʽʜʢʣʶʯʝʥʥʷ ʜʦ Internet ʟʘ ʜʦʧʦʤʦʛʦʶ "ʢʘʙʝʣʴʥʦʛʦ ʤʦʜʝʤʫ" 

ʗʢ ʽ ʨʦʟʛʣʷʥʫʪʽ ʚʠʱʝ ʣʽʥʽʾ ISDN, ʧʨʠʩʪʨʽʡ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ 

ʧʽʜʢʣʶʯʝʥʥʷ ʢʦʤʧ'ʶʪʝʨʘ ʜʦ ʤʝʨʝʞʽ ʢʘʙʝʣʴʥʦʛʦ ʪʝʣʝʙʘʯʝʥʥʷ, ʧʦʤʠʣʢʦʚʦ ʥʘʟʠʚʘʶʪʴ 

ʤʦʜʝʤʦʤ. ʊʘʢ ʟʚʘʥʠʡ ʢʘʙʝʣʴʥʠʡ ʤʦʜʝʤ ʽ ʩʧʨʘʚʜʽ ʩʣʫʞʠʪʴ ʜʣʷ ʤʦʜʫʣʷʮʽʾ ʽ 

ʜʝʤʦʜʫʣʷʮʽʾ ʩʠʛʥʘʣʫ, ʘʣʝ, ʦʢʨʽʤ ʮʴʦʛʦ, ʚʽʥ ʱʝ ʚʠʢʦʥʫʻ ʬʫʥʢʮʽʾ ʪʶʥʝʨʘ, ʤʝʨʝʞʥʦʛʦ 

ʤʦʩʪʘ, ʜʝʰʠʬʨʘʪʦʨʘ, ʘʛʝʥʪʘ SNMP ̔  ʢʦʥʮʝʥʪʨʘʪʦʨʘ. 

ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʩʪʘʥʜʘʨʪʥʠʭ ʤʦʜʝʤʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʧʨʠ ʧʽʜʢʣʶʯʝʥʥʽ 

ʢʦʤʧ'ʶʪʝʨʘ ʜʦ ʤʝʨʝʞʽ ʢʘʙʝʣʴʥʦʛʦ ʪʝʣʝʙʘʯʝʥʥʷ ʧʦʩʣʽʜʦʚʥʠʡ ʧʦʨʪ ʥʝ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ. ʅʘʪʦʤʽʩʪʴ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʥʘʡʙʽʣʴʰ ʪʠʧʦʚʦʛʦ ʥʘ ʩʴʦʛʦʜʥʽʰʥʽʡ 

ʜʝʥʴ ʟ'ʻʜʥʘʥʥʷ ʚʠʤʘʛʘʻʪʴʩʷ ʚʩʪʘʥʦʚʠʪʠ ʚ ʨʦʟ'ʻʤ ʩʠʩʪʝʤʥʦʾ ʧʣʘʪʠ ʤʝʨʝʞʥʠʡ ʘʜʘʧʪʝʨ 

Ethernet. ɺʽʥ ʧʽʜʢʣʶʯʘʻʪʴʩʷ ʜʦ ʢʘʙʝʣʴʥʦʛʦ ʤʦʜʝʤʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʠʪʦʾ ʧʘʨʠ, ʷʢʘ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʣʦʢʘʣʴʥʠʭ ʤʝʨʝʞʘʭ. ʂʦʤʧ'ʶʪʝʨ ʽ ʢʘʙʝʣʴʥʠʡ ʤʦʜʝʤ ʬʘʢʪʠʯʥʦ 

ʬʦʨʤʫʶʪʴ ʜʚʦʭʚʫʟʣʦʚʫ ʣʦʢʘʣʴʥʫ ʤʝʨʝʞʫ, ʚ ʷʢʽʡ ʤʦʜʝʤ ʚʠʢʦʥʫʻ ʬʫʥʢʮʽʶ 

ʢʦʥʮʝʥʪʨʘʪʦʨʘ. ɺ ʜʘʥʠʡ ʯʘʩ ʽʩʥʫʶʪʴ ʚʥʫʪʨʽʰʥʽ ʢʘʙʝʣʴʥʽ ʤʦʜʝʤʠ ʟ ʽʥʪʝʨʬʝʡʩʦʤ PCI, 

ʘ ʪʘʢʦʞ ʨʦʟʨʦʙʣʷʶʪʴʩʷ ʟʦʚʥʽʰʥʽ ʢʘʙʝʣʴʥʽ ʤʦʜʝʤʠ ʟ ʽʥʪʝʨʬʝʡʩʦʤ USB. 

ʎʠʬʨʦʚʝ ʢʘʙʝʣʴʥʝ ʪʝʣʝʙʘʯʝʥʥʷ, ʱʦ ʜʦʟʚʦʣʷʻ ʟʙʽʣʴʰʠʪʠ ʢʽʣʴʢʽʩʪʴ ʪʝʣʝʚʽʟʽʡʥʠʭ 

ʢʘʥʘʣʽʚ, ʱʦ ʧʨʠʡʤʘʶʪʴʩʷ, ʽ ʧʦʣʽʧʰʠʪʠ ʷʢʽʩʪʴ ʟʦʙʨʘʞʝʥʥʷ, ʚʠʤʘʛʘʻ ʚʽʜ ʧʨʦʚʘʡʜʝʨʘ 

ʤʦʜʝʨʥʽʟʘʮʽʾ ʢʘʙʝʣʴʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʜʦ ʨʽʚʥʷ ʢʦʤʙʽʥʦʚʘʥʦʾ ʦʧʪʠʢʦ-ʢʦʘʢʩʽʘʣʴʥʦʾ 

ʢʘʙʝʣʴʥʦʾ ʩʠʩʪʝʤʠ (hybrid fiber-coax ð HFC). ʊʘʢʠʤ ʯʠʥʦʤ, ʮʠʬʨʦʚʘ ʢʘʙʝʣʴʥʘ 
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ʤʝʨʝʞʘ CATV ʻ ʧʦʧʝʨʝʜʥʠʢʦʤ ʜʚʦʩʪʦʨʦʥʥʴʦʾ ʢʘʙʝʣʴʥʦʾ ʤʦʜʝʤʥʦʾ ʤʝʨʝʞʽ. ʉʠʩʪʝʤʠ 

ʢʦʘʢʩʽʘʣʴʥʦʛʦ ʢʘʙʝʣʴʥʦʛʦ ʪʝʣʝʙʘʯʝʥʥʷ ʥʝ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʜʣʷ ʧʝʨʝʜʘʯʽ 

ʮʠʬʨʦʚʠʭ ʜʘʥʠʭ ʘʙʦ ʦʙʨʦʙʢʠ ʜʚʦʩʪʦʨʦʥʥʴʦʛʦ, ʢʘʙʝʣʴʥʦʛʦ ʪʨʘʬʽʢʫ, ʦʩʢʽʣʴʢʠ ʮʝ 

ʤʦʞʣʠʚʦ ʪʽʣʴʢʠ ʧʽʩʣʷ ʚʽʜʧʦʚʽʜʥʦʾ ʤʦʜʝʨʥʽʟʘʮʽʾ ʫʩʪʘʪʢʫʚʘʥʥʷ. ʗʢ ʧʦʢʘʟʫʻ ʧʨʘʢʪʠʢʘ, 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʚʠʯʘʡʥʦʛʦ (ʥʝ ʮʠʬʨʦʚʦʛʦ) ʢʘʙʝʣʶ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ ʪʽʣʴʢʠ 

ʦʜʥʦʩʪʦʨʦʥʥʽʡ ʤʦʜʝʤʥʠʡ ʟʚ'ʷʟʦʢ ʘʙʦ ʥʝ ʦʪʨʠʤʘʪʠ ʡʦʛʦ ʚʟʘʛʘʣʽ. 

ʂʘʙʝʣʴʥʠʡ ʤʦʜʝʤ ʧʽʜʢʣʶʯʘʻʪʴʩʷ ʜʦ ʤʝʨʝʞʽ ʢʘʙʝʣʴʥʦʛʦ ʪʝʣʝʙʘʯʝʥʥʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʟʚʠʯʘʡʥʦʛʦ ʢʦʘʢʩʽʘʣʴʥʦʛʦ ʢʘʙʝʣʶ (ʨʠʩʫʥʦʢ 27). ʂʘʙʝʣʴʥʠʡ ʤʦʜʝʤ 

ʩʣʫʞʠʪʴ ʤʦʩʪʦʤ ʤʽʞ ʢʨʠʭʽʪʥʦʶ ʤʝʨʝʞʝʶ ʫʜʦʤʘ ʽ ʛʽʙʨʠʜʥʦʶ ʢʦʘʢʩʽʘʣʴʥʦ-

ʦʧʪʦʚʦʣʦʢʦʥʥʦʶ ʤʝʨʝʞʝʶ, ʱʦ ʩʧʦʣʫʯʘʻ ʚʩʽʭ ʩʧʦʞʠʚʘʯʽʚ ʧʦʩʣʫʛ ʢʘʙʝʣʴʥʦʛʦ 

ʪʝʣʝʙʘʯʝʥʥʷ ʫ ʚʘʰʦʤʫ ʨʘʡʦʥʽ. 

ɯʥʦʜʽ ʪʘʢʽ ʩʠʩʪʝʤʠ ʩʪʚʦʨʶʶʪʴʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʪʘʨʦʛʦ ʦʜʥʦʥʘʧʨʘʚʣʝʥʦʛʦ 

ʢʦʘʢʩʽʘʣʴʥʦʛʦ ʢʘʙʝʣʶ (ʷʢʠʡ ʜʦʟʚʦʣʷʚ ʪʽʣʴʢʠ ʟʘʚʘʥʪʘʞʫʚʘʪʠ ʜʘʥʽ). ɺ ʜʘʥʠʡ ʯʘʩ 

(ʧʨʠʥʘʡʤʥʽ ʚ ʉʐɸ) ʮʝʡ ʪʠʧ ʢʘʙʝʣʶ ʙʽʣʴʰʝ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʥʽ ʜʣʷ ʢʘʙʝʣʴʥʦʛʦ 

ʪʝʣʝʙʘʯʝʥʥʷ, ʥʽ ʜʣʷ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ. ɿʘʤʽʩʪʴ ʥʴʦʛʦ ʘʢʪʠʚʥʦ ʟʘʩʪʦʩʦʚʫʶʪʴ ʛʽʙʨʠʜʥʠʡ 

ʢʦʘʢʩʽʘʣʴʥʦ-ʦʧʪʦʚʦʣʦʢʦʥʥʠʡ ʢʘʙʝʣʴ. 

ʂʘʙʝʣʴʥʽ ʢʦʤʧʘʥʽʾ ʤʦʞʫʪʴ ʷʢ ʧʨʦʜʘʚʘʪʠ, ʪʘʢ ʽ ʟʜʘʚʘʪʠ ʚ ʦʨʝʥʜʫ ʢʘʙʝʣʴʥʽ 

ʤʦʜʝʤʠ. ʇʨʠʨʦʜʥʦ, ʚʠʙʽʨ ʟʘʣʠʰʘʻʪʴʩʷ ʟʘ ʩʧʦʞʠʚʘʯʝʤ. 

 
ʈʠʩʫʥʦʢ 27. ʊʠʧʦʚʘ ʩʭʝʤʘ ʧʽʜʢʣʶʯʝʥʥʷ ʜʦ Internet ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʘʙʝʣʴʥʦʛʦ 

ʤʦʜʝʤʫ. 

ʉʤʫʛʘ ʧʨʦʧʫʩʢʘʥʥʷ ʤʝʨʝʞʽ CATV  

ʂʘʙʝʣʴʥʝ ʪʝʣʝʙʘʯʝʥʥʷ ʽʥʦʜʽ ʥʘʟʠʚʘʶʪʴ ʰʠʨʦʢʦʩʤʫʛʦʚʦʶ ʤʝʨʝʞʝʶ. ʎʝ ʦʟʥʘʯʘʻ, 

ʱʦ ʜʣʷ ʦʜʥʦʯʘʩʥʦʾ ʧʝʨʝʜʘʯʽ ʜʝʢʽʣʴʢʦʭ ʩʠʛʥʘʣʽʚ ʩʤʫʛʘ ʧʨʦʧʫʩʢʘʥʥʷ ʨʦʟʙʠʚʘʻʪʴʩʷ ʥʘ 

ʯʘʩʪʠʥʠ. ʈʽʟʥʽ ʩʠʛʥʘʣʠ ʚʽʜʧʦʚʽʜʘʶʪʴ ʨʽʟʥʠʤ ʢʘʥʘʣʘʤ. ʐʠʨʠʥʘ ʩʤʫʛʠ ʧʨʦʧʫʩʢʘʥʥʷ 

ʛʽʙʨʠʜʥʦʾ ʢʦʘʢʩʽʘʣʴʥʦ-ʦʧʪʦʚʦʣʦʢʦʥʥʦʾ ʤʝʨʝʞʽ ʜʦʨʽʚʥʶʻ ʧʨʠʙʣʠʟʥʦ 750 ʄɻʮ, ʘ ʜʣʷ 

ʢʦʞʥʦʛʦ ʢʘʥʘʣʫ ʧʦʪʨʽʙʥʽ 6 ʄɻʮ. ʆʩʢʽʣʴʢʠ ʜʣʷ ʨʦʙʦʪʠ ʪʝʣʝʚʽʟʽʡʥʠʭ ʢʘʥʘʣʽʚ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʯʘʩʪʦʪʠ ʧʦʯʠʥʘʶʯʠ ʟ 50 ʄɻʮ, ʪʦ ʜʨʫʛʦʤʫ ʢʘʥʘʣʫ ʚʽʜʧʦʚʽʜʘʪʠʤʝ 

ʜʽʘʧʘʟʦʥ ʯʘʩʪʦʪ 50-56 ʄɻʮ, ʪʨʝʪʴʦʤʫ ð 57-63 ʄɻʮ ʽ ʪ.ʜ. ɿʘ ʪʘʢʠʭ ʫʤʦʚ ʛʽʙʨʠʜʥʘ 

ʢʦʘʢʩʽʘʣʴʥʦ-ʦʧʪʦʚʦʣʦʢʦʥʥʘ ʤʝʨʝʞʘ ʤʦʞʝ ʧʽʜʪʨʠʤʫʚʘʪʠ ʙʣʠʟʴʢʦ 110 ʢʘʥʘʣʽʚ. 

ʇʨʠ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ ʢʘʙʝʣʴʥʠʤʠ ʩʠʩʪʝʤʘʤʠ ʜʣʷ ʚʭʽʜʥʦʛʦ ʧʦʪʦʢʫ ʜʘʥʠʭ (ʱʦ ʡʜʝ 

ʚʽʜ ʤʝʨʝʞʽ ʢʘʙʝʣʴʥʦʛʦ ʪʝʣʝʙʘʯʝʥʥʷ ʜʦ ʢʘʙʝʣʴʥʦʛʦ ʤʦʜʝʤʫ) ʟʚʠʯʘʡʥʦ ʚʠʜʽʣʷʻʪʴʩʷ 

ʩʤʫʛʘ ʧʨʦʧʫʩʢʘʥʥʷ ʦʜʥʦʛʦ ʢʘʥʘʣʫ ʟ ʜʽʘʧʘʟʦʥʫ ʯʘʩʪʦʪ 50-750 ʄɻʮ. ɺ ʮʴʦʤʫ ʚʠʧʘʜʢʫ 

ʢʘʙʝʣʴʥʠʡ ʤʦʜʝʤ ʚʠʢʦʥʫʻ ʬʫʥʢʮʽʶ ʪʶʥʝʨʘ ʚ ʪʝʣʝʚʽʟʦʨʽ. 

ɼʣʷ ʚʠʭʽʜʥʦʛʦ ʧʦʪʦʢʫ ʜʘʥʠʭ (ʱʦ ʧʝʨʝʜʘ ̒ ʢʦʤʧ'ʶʪʝʨ ʯʝʨʝʟ ʤʝʨʝʞʫ) 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʽʥʰʠʡ ʢʘʥʘʣ. ɼʣʷ ʚʠʭʽʜʥʠʭ ʩʠʛʥʘʣʽʚ ʨʽʟʥʦʛʦ ʪʠʧʫ ʩʠʩʪʝʤʘʤʠ 
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ʢʘʙʝʣʴʥʦʛʦ ʪʝʣʝʙʘʯʝʥʥʷ ʟʚʠʯʘʡʥʦ ʨʝʟʝʨʚʫʻʪʴʩʷ ʜʽʘʧʘʟʦʥ 5ð42 ʄɻʮ. ɿʘʣʝʞʥʦ ʚʽʜ 

ʜʦʩʪʫʧʥʦʾ ʩʤʫʛʠ ʧʨʦʧʫʩʢʘʥʥʷ, ʤʦʞʝ ʚʠʷʚʠʪʠʩʷ, ʱʦ ʧʨʦʚʘʡʜʝʨ ʢʘʙʝʣʴʥʦʛʦ 

ʪʝʣʝʙʘʯʝʥʥʷ ʥʝ ʜʦʟʚʦʣʷʻ ʧʝʨʝʜʘʚʘʪʠ ʜʘʥʽ ʟ ʪʘʢʦʶ ʞ ʚʠʩʦʢʦʶ ʰʚʠʜʢʽʩʪʶ, ʷʢ 

ʧʨʠʡʤʘʪʠ. ʎʝ ʥʘʟʠʚʘʻʪʴʩʷ ʘʩʠʤʝʪʨʠʯʥʽʩʪʶ ʤʝʨʝʞʽ. 

ɺ ʜʘʥʠʡ ʯʘʩ ʽʩʥʫʻ ʜʝʢʽʣʴʢʘ ʩʪʘʥʜʘʨʪʥʠʭ ʤʝʪʦʜʽʚ ʤʦʜʫʣʷʮʽʾ ʚʠʭʽʜʥʠʭ ʧʦʪʦʢʽʚ 

ʜʘʥʠʭ. 

ƴ QPSK (Quadrature Phase Shift Keying). ʎʝʡ ʤʝʪʦʜ ʮʠʬʨʦʚʦʾ ʯʘʩʪʦʪʥʦʾ 

ʤʦʜʫʣʷʮʽʾ ʜʦʩʠʪʴ ʧʨʦʩʪʠʡ ʚ ʨʝʘʣʽʟʘʮʽʾ ʽ ʩʪʽʡʢʠʡ ʜʦ ʧʝʨʝʰʢʦʜ. ɺ ʜʘʥʠʡ ʯʘʩ ʥʘʡʙʽʣʴʰ 

ʧʦʰʠʨʝʥʠʡ. 

ƴ DQPSK (Differential Quadrature Phase Shift Keying). ʎʝʡ ʤʝʪʦʜ ʟʘʙʝʟʧʝʯʫʻ 

ʙʽʣʴʰ ʚʫʟʴʢʫ ʩʤʫʛʫ ʯʘʩʪʦʪ, ʘ ʟʥʘʯʠʪʴ, ʙʽʣʴʰʠʡ ʚʠʙʽʨ ʚʽʣʴʥʠʭ ʚʽʜ ʧʝʨʝʰʢʦʜ ʢʘʥʘʣʽʚ. 

ʏʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʩʪʽʣʴʥʠʢʦʚʦʛʦ ʟʚ'ʷʟʢʫ. 

ƴ S-CDMA (Synchronous Code Division Multiple Access). ʄʝʪʦʜ, ʧʨʠ ʷʢʦʤʫ 

ʜʘʥʽ ʧʝʨʝʜʘʶʪʴʩʷ ʧʦ ʰʠʨʦʢʽʡ ʩʤʫʟʽ ʯʘʩʪʦʪ. ɼʦʟʚʦʣʷʻ ʜʝʢʽʣʴʢʦʤ ʘʙʦʥʝʥʪʘʤ 

ʦʜʥʦʯʘʩʥʦ ʧʝʨʝʜʘʚʘʪʠ ʽ ʧʨʠʡʤʘʪʠ ʜʘʥʽ; ʟʘʙʝʟʧʝʯʫʻ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʙʝʟʧʝʢʠ ʽ 

ʧʝʨʝʰʢʦʜʦʩʪʽʡʢʽʩʪʴ. 

ƴ VSB (Vestigial Side Band). ʄʝʪʦʜ ʮʠʬʨʦʚʦʾ ʯʘʩʪʦʪʥʦʾ ʤʦʜʫʣʷʮʽʾ; ʧʨʘʮʶʻ 

ʰʚʠʜʰʝ, ʥʽʞ QPSK, ʘʣʝ ʤʝʥʰ ʧʝʨʝʰʢʦʜʦʩʪʽʡʢʠʡ. 

ʂʦʞʥʠʡ ʧʨʦʚʘʡʜʝʨ ʢʘʙʝʣʴʥʦʛʦ ʪʝʣʝʙʘʯʝʥʥʷ ʚʠʙʠʨʘʻ ʦʜʠʥ ʟ ʦʧʠʩʘʥʠʭ ʤʝʪʦʜʽʚ. 

ʇʨʦʧʫʩʢʥʘ ʩʧʨʦʤʦʞʥʽʩʪʴ ʚʭʽʜʥʦʛʦ ʢʘʥʘʣʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʠʧʫ ʤʦʜʫʣʷʮʽʾ 

ʛʦʣʦʚʥʦʛʦ ʚʫʟʣʘ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ (ʩʠʩʪʝʤʘ, ʜʦ ʷʢʦʾ ʧʽʜʢʣʶʯʘʻʪʴʩʷ ʢʦʤʧ'ʶʪʝʨ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʤʝʨʝʞʽ ʢʘʙʝʣʴʥʦʛʦ ʪʝʣʝʙʘʯʝʥʥʷ). ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʪʝʭʥʦʣʦʛʽʾ 64 QAM 

ʽʩʥʫʻ ʤʦʞʣʠʚʽʩʪʴ ʧʨʠʡʤʘʪʠ ʜʘʥʽ ʽʟ ʰʚʠʜʢʽʩʪʶ 27 ʄʙʽʪ/ʩ. ʈʽʟʥʦʚʠʜ ʮʽʻʾ ʪʝʭʥʦʣʦʛʽʾ ʧʽʜ 

ʥʘʟʚʦʶ 256 QAM ʜʦʟʚʦʣʷʻ ʧʽʜʚʠʱʠʪʠ ʰʚʠʜʢʽʩʪʴ ʚʭʽʜʥʠʭ ʜʘʥʠʭ ʜʦ 36 ʄʙʽʪ/ʩ. 

ʅʝʦʙʭʽʜʥʦ ʨʦʟʫʤʽʪʠ, ʱʦ ʧʨʠʡʤʘʪʠ ʜʘʥʽ ʟ ʧʨʠʚʝʜʝʥʦʶ ʰʚʠʜʢʽʩʪʶ ʥʝ ʤʦʞʥʘ. 

ʇʦ-ʧʝʨʰʝ, ʘʜʘʧʪʝʨ Ethernet, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʦʛʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʽʜʢʣʶʯʝʥʥʷ ʜʦ 

ʢʘʙʝʣʴʥʦʛʦ ʤʦʜʝʤʫ, ʜʦʟʚʦʣʷʻ ʧʝʨʝʜʘʚʘʪʠ ʜʘʥʽ ʟ ʰʚʠʜʢʽʩʪʶ, ʱʦ ʥʝ ʧʝʨʝʚʠʱʫʻ 10 

ʄʙʽʪ/ʩ, ʘʣʝ ʽ ʮʷ ʰʚʠʜʢʽʩʪʴ ʜʘʣʝʢʘ ʚʽʜ ʨʝʘʣʴʥʦʾ. ʇʦ-ʜʨʫʛʝ, ʯʠʤ ʙʽʣʴʰʝ ʢʦʨʠʩʪʫʚʘʯʽʚ 

ʟʚʝʨʪʘʶʪʴʩʷ ʜʦ ʧʦʩʣʫʛ ʦʜʥʦʛʦ ʢʘʥʘʣʫ, ʪʠʤ ʤʝʥʰʝ ʰʚʠʜʢʽʩʪʴ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ. 

ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ʤʝʨʝʞʽ CATV 

ɿʚʠʯʘʡʥʦ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʤʝʨʝʞʽ ʢʘʙʝʣʴʥʦʛʦ ʪʝʣʝʙʘʯʝʥʥʷ ʩʢʣʘʜʘʻ ʙʣʠʟʴʢʦ 512 

ʂʙʽʪ/ʩ, ʱʦ ʤʘʡʞʝ ʚʜʝʩʷʪʝʨʦ ʙʽʣʴʰʝ, ʥʽʞ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʥʘʡʰʚʠʜʰʦʛʦ ʤʦʜʝʤʫ, ʽ ʚ 

ʧ'ʷʪʴ ʨʘʟʽʚ ʙʽʣʴʰʝ, ʥʽʞ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʣʽʥʽʾ ISDN. 

ʎʷ ʪʝʭʥʦʣʦʛʽʷ ʧʝʨʝʚʝʨʰʫʻ ʚʩʶ ʨʝʰʪʫ ʩʧʦʩʦʙʽʚ ʜʦʩʪʫʧʫ ʜʦ Internet ʧʦ 

ʰʚʠʜʢʦʩʪʽ, ʝʢʦʥʦʤʽʯʥʦʩʪʽ ʽ ʟʨʫʯʥʦʩʪʽ. ɺʩʽ ʦʧʠʩʘʥʽ ʚʠʱʝ ʧʘʨʘʤʝʪʨʠ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ 

ʤʝʨʝʞ ʢʘʙʝʣʴʥʦʛʦ ʪʝʣʝʙʘʯʝʥʥʷ ʚ ʇʽʚʥʽʯʥʽʡ ɸʤʝʨʠʮʽ. 

ʅʘʡʙʣʠʞʯʠʤ ʢʦʥʢʫʨʝʥʪʦʤ CATV ʻ ʮʠʬʨʦʚʘ ʘʙʦʥʝʥʪʥʘ ʣʽʥʽʷ (DSL), ʘʣʝ ʧʦʢʠ 

ʱʦ ʥʝ ʦʪʨʠʤʘʣʘ ʰʠʨʦʢʦʛʦ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʽ ʩʪʨʘʞʜʘ ̒ ʯʝʨʝʟ ʥʝʜʦʩʪʘʪʥʶ 

ʢʦʦʨʜʠʥʘʮʽʶ ʩʠʩʪʝʤ ʤʽʞ ISP ̔  ʪʝʣʝʬʦʥʥʠʤʠ ʢʦʤʧʘʥʽʷʤʠ. ʇʽʜʢʣʶʯʝʥʥʷ ʜʦ Internet ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʢʘʙʝʣʴʥʦʛʦ ʤʦʜʝʤʫ ʜʦʟʚʦʣʷʻ ʚʠʨʽʰʠʪʠ ʙʝʟʣʽʯ ʧʨʦʙʣʝʤ ʟʘ ʨʘʟ, ʜʘʻ 

ʤʦʞʣʠʚʽʩʪʴ ʚ ʣʽʯʝʥʽ ʜʥʽ ʚʩʪʘʥʦʚʠʪʠ ʚʽʜʧʦʚʽʜʥʝ ʫʩʪʘʪʢʫʚʘʥʥʷ ʽ ʫʥʠʢʥʫʪʠ ʷʢʠʭ-ʥʝʙʫʜʴ 

ʧʨʦʙʣʝʤ, ʧʦʚ'ʷʟʘʥʠʭ ʟ ʽʥʰʠʤʠ ʪʠʧʘʤʠ ʰʠʨʦʢʦʩʤʫʛʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ Internet. 

ɹʝʟʧʝʢʘ ʚ ʤʝʨʝʞʽ CATV 

ʆʩʢʽʣʴʢʠ ʤʝʨʝʞʘ ʢʘʙʝʣʴʥʦʛʦ ʪʝʣʝʙʘʯʝʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʝʢʽʣʴʢʦʤʘ 

ʘʙʦʥʝʥʪʘʤʠ ʫ ʨʘʡʦʥʽ ʽ ʧʦʪʽʢ ʜʘʥʠʭ ʻ ʜʚʦʥʘʧʨʘʚʣʝʥʠʤ, ʚʠʥʠʢʘʻ ʧʠʪʘʥʥʷ ʙʝʟʧʝʢʠ 

ʜʘʥʠʭ. ɺ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʜʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʦʛʦ ʜʦʩʪʫʧʫ ʜʦ ʤʝʨʝʞʽ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʰʠʬʨʫʚʘʥʥʷ ʜʘʥʠʭ. ʂʘʙʝʣʴʥʠʡ ʤʦʜʝʤ ʤʦʞʝ ʤʘʪʠ ʚʙʫʜʦʚʘʥʫ 
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ʩʠʩʪʝʤʫ ʢʦʜʫʚʘʥʥʷ, ʥʝʦʙʭʽʜʥʫ ʜʣʷ ʜʦʩʪʫʧʫ ʜʦ ʤʝʨʝʞʽ. ʉʠʩʪʝʤʘ ʙʝʟʧʝʢʠ ʧʦʚʥʽʩʪʶ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʠʧʫ ʢʘʙʝʣʴʥʦʛʦ ʤʦʜʝʤʫ. 

ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʪʘʢʦʾ ʦʧʝʨʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ, ʷʢ Windows 9x, ʤʦʞʥʘ ʧʦʙʘʯʠʪʠ, 

ʷʢʽ ʱʝ ʢʦʤʧ'ʶʪʝʨʠ ʧʽʜʢʣʶʯʝʥʽ ʜʦ ʤʝʨʝʞʽ. ɿʚʝʨʥʽʪʴ ʦʩʦʙʣʠʚʫ ʫʚʘʛʫ ʥʘ ʥʘʩʪʨʦʡʢʫ 

ʤʝʨʝʞʥʠʭ ʟʘʩʦʙʽʚ ʮʽʻʾ ʦʧʝʨʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ. ʗʢʱʦ ʥʝʦʙʭʽʜʥʽ ʧʘʨʘʤʝʪʨʠ ʥʝ 

ʚʩʪʘʥʦʚʣʝʥʽ ʥʘʣʝʞʥʠʤ ʯʠʥʦʤ, ʪʦ ʽʥʰʽ ʢʦʨʠʩʪʫʚʘʯʽ ʤʝʨʝʞʽ ʟʤʦʞʫʪʴ ʦʪʨʠʤʘʪʠ ʜʦʩʪʫʧ 

ʜʦ ʚʘʰʠʭ ʞʦʨʩʪʢʠʭ ʜʠʩʢʽʚ, ʱʦ ʜʦʟʚʦʣʠʪʴ ʾʤ ʧʝʨʝʛʣʷʜʘʪʠ, ʢʦʧʽʶʚʘʪʠ ʘʙʦ ʥʘʚʽʪʴ 

ʚʠʜʘʣʷʪʠ ʬʘʡʣʠ. ʅʝ ʟʘʙʫʜʴʪʝ ʪʘʢʦʞ ʧʨʠʚʣʘʩʥʠʪʠ ʧʘʨʦʣʽ ʜʣʷ ʚʩʽʭ ʨʝʩʫʨʩʽʚ, ʱʦ 

ʩʧʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ. ʑʦʙ ʟʘʙʝʟʧʝʯʠʪʠ ʱʦʥʘʡʚʠʱʠʡ ʨʽʚʝʥʴ ʙʝʟʧʝʢʠ, ʤʦʞʥʘ 

ʧʨʠʜʙʘʪʠ ʽʥʰʽ ʧʨʦʛʨʘʤʥʽ ʟʘʩʦʙʠ, ʥʘʧʨʠʢʣʘʜ ʧʨʦʢʩʽ-ʩʝʨʚʝʨ. 

ʌʽʢʩʦʚʘʥʘ ʙʝʟʧʨʦʚʽʜʥʘ ʰʠʨʦʢʦʩʤʫʛʦʚʘ ʤʝʨʝʞʘ 

ʗʢʱʦ ʚʠ ʟʥʘʭʦʜʠʪʝʩʷ ʟʦʚʥʽ ʟʦʥʠ ʜʦʩʷʞʥʦʩʪʽ ʤʝʨʝʞʽ ʢʘʙʝʣʴʥʦʛʦ ʪʝʣʝʙʘʯʝʥʥʷ 

CATV ʘʙʦ ʮʠʬʨʦʚʦʾ ʘʙʦʥʝʥʪʥʦʾ ʣʽʥʽʾ (DSL), ʘ ʪʘʢʦʞ ʥʝ ʤʘʻʪʝ ʦʩʦʙʣʠʚʦʛʦ ʙʘʞʘʥʥʷ 

ʚʩʪʘʥʦʚʣʶʚʘʪʠ ʥʘ ʜʘʭʫ ʩʫʧʫʪʥʠʢʦʚʫ ʘʥʪʝʥʫ, ʩʢʦʨʠʩʪʘʡʪʝʩʷ ʧʦʩʣʫʛʘʤʠ ʧʨʦʚʘʡʜʝʨʽʚ 

ʙʝʟʧʨʦʚʽʜʥʦʾ ʰʠʨʦʢʦʩʤʫʛʦʚʦʾ ʤʝʨʝʞʽ, ʷʢʽ ʜʦʧʦʤʦʞʫʪʴ ʦʪʨʠʤʘʪʠ ʜʦʩʪʫʧ ʜʦ 

ʰʠʨʦʢʦʩʤʫʛʦʚʦʛʦ ʩʝʨʚʽʩʫ Internet. 

ʅʝ ʧʣʫʪʘʡʪʝ ʬʽʢʩʦʚʘʥʫ ʙʝʟʧʨʦʚʽʜʥʫ ʰʠʨʦʢʦʩʤʫʛʦʚʫ ʤʝʨʝʞʫ ʟ ʙʝʟʧʨʦʚʽʜʥʠʤʠ 

ʩʝʨʚʽʩʘʤʠ Internet, ʧʨʠʟʥʘʯʝʥʠʤʠ ʜʣʷ ʧʦʨʪʘʪʠʚʥʠʭ ʤʦʙʽʣʴʥʠʭ ʪʝʣʝʬʦʥʽʚ ʽ 

"ʢʠʰʝʥʴʢʦʚʠʭ ʢʦʤʧ'ʶʪʝʨʽʚ" PDA. ʇʽʩʣʷ ʪʦʛʦ, ʷʢ ʩʠʛʥʘʣ ʟ ʙʝʟʧʨʦʚʽʜʥʦʾ 

ʰʠʨʦʢʦʩʤʫʛʦʚʦʾ ʤʝʨʝʞʽ ʧʦʩʪʫʧʘʻ ʚ ʢʦʤʧ'ʶʪʝʨ, ʜʦʩʪʫʧ ʚ Internet ʟʜʽʡʩʥʶʻʪʴʩʷ ʪʘʢ 

ʩʘʤʦ ʽ ʧʨʠʙʣʠʟʥʦ ʟ ʪʘʢʦʶ ʞ ʰʚʠʜʢʽʩʪʶ, ʷʢ ʽ ʚ ʟʚʠʯʘʡʥʠʭ ʢʘʙʝʣʴʥʠʭ ʩʝʨʚʽʩʘʭ, 

ʥʘʧʨʠʢʣʘʜ ʢʘʙʝʣʴʥʦʛʦ ʤʦʜʝʤʥʦʛʦ ʟʚ'ʷʟʢʫ ʘʙʦ ʮʠʬʨʦʚʦʾ ʘʙʦʥʝʥʪʥʦʾ ʣʽʥʽʾ (DSL). ɺ 

ʻʩʪʚʽ, ʬʽʢʩʦʚʘʥʠʡ ʙʝʟʧʨʦʚʽʜʥʠʡ ʰʠʨʦʢʦʩʤʫʛʦʚʠʡ ʜʦʩʪʫʧ ʜʦ Internet ̒  ʨʽʟʥʦʚʠʜʦʤ 

ʢʘʙʝʣʴʥʦʛʦ ʤʦʜʝʤʥʦʛʦ ʩʝʨʚʽʩʫ, ʚ ʷʢʦʤʫ ʨʦʟʚʦʜʢʘ ʦʧʪʠʢʦ-ʢʦʘʢʩʽʘʣʴʥʦʾ ʤʝʨʝʞʽ 

ʟʘʤʽʥʝʥʘ ʤʽʢʨʦʭʚʠʣʴʦʚʠʤʠ ʧʨʠʡʤʘʯʘʤʠ-ʧʝʨʝʜʘʚʘʯ ʘʙʦ ʧʨʠʡʤʘʯʘʤʠ. ɹʝʩʧʨʦʚʦʜʥʘʷ 

ʰʠʨʦʢʦʩʤʫʛʦʚʘ ʤʝʨʝʞʘ, ʷʢ ʽ ʢʘʙʝʣʴʥʽ ʤʦʜʝʤʠ, ʟʘʚʞʜʠ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʩʪʘʥʽ "ʧʦʚʥʦʾ 

ʙʦʡʦʚʦʾ ʛʦʪʦʚʥʦʩʪʽ" ʜʣʷ ʜʦʩʪʫʧʫ ʜʦ Internet. 

ʇʨʠʥʮʠʧʠ ʨʦʙʦʪʠ ʙʝʟʧʨʦʚʽʜʥʦʾ ʰʠʨʦʢʦʩʤʫʛʦʚʦʾ ʤʝʨʝʞʽ 

ʌʽʢʩʦʚʘʥʘ ʙʝʟʧʨʦʚʽʜʥʘ ʰʠʨʦʢʦʩʤʫʛʦʚʘ ʤʝʨʝʞʘ ʻ ʙʽʯʥʦʶ ʛʽʣʢʦʶ ʩʠʩʪʝʤʠ 

ʙʝʟʧʨʦʚʽʜʥʦʛʦ ʢʘʙʝʣʴʥʦʛʦ ʪʝʣʝʤʦʚʣʝʥʥʷ (CATV). ɺ ʮʠʭ ʩʠʩʪʝʤʘʭ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʘʥʪʝʥʠ ʟ ʤʽʢʨʦʭʚʠʣʴʦʚʠʤʠ ʧʝʨʝʜʘʚʘʯʘʤʠ, ʧʝʨʝʜʘʶʯʽ ʟʘʢʦʜʦʚʘʥʽ ʪʝʣʝʚʽʟʽʡʥʽ ʩʠʛʥʘʣʠ 

ʧʨʠʡʤʘʯʫ, ʨʦʟʪʘʰʦʚʘʥʦʤʫ ʥʘ ʧʝʚʥʽʡ ʚʽʜʩʪʘʥʽ (ʥʝ ʙʽʣʴʰʝ 35 ʤʠʣʴ). ɹʝʩʧʨʦʚʦʜʥʦʻ 

ʢʘʙʝʣʴʥʝ ʪʝʣʝʙʘʯʝʥʥʷ, ʟʤʽʩʪ ʧʝʨʝʜʘʯ ʷʢʦʛʦ ʧʨʘʢʪʠʯʥʦ ʥʝ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ 

ʟʚʠʯʘʡʥʦʛʦ CATV, ʧʨʠʟʥʘʯʝʥʦ ʜʣʷ ʞʠʪʝʣʽʚ ʩʽʣʴʩʴʢʠʭ ʨʘʡʦʥʽʚ ʽ ʽʥʰʠʭ ʩʧʦʞʠʚʘʯʽʚ, ʥʝ 

ʦʭʦʧʣʝʥʠʭ ʤʝʨʝʞʝʶ ʩʪʘʥʜʘʨʪʥʦʛʦ ʢʘʙʝʣʴʥʦʛʦ ʪʝʣʝʤʦʚʣʝʥʥʷ. ɹʝʩʧʨʦʚʦʜʥʘʷ 

ʰʠʨʦʢʦʩʤʫʛʦʚʘ ʤʝʨʝʞʘ ʥʘʜʘʻ ʟʘʢʦʜʦʚʘʥʽ ʜʘʥʽ Internet ʪʠʤ ʩʧʦʞʠʚʘʯʘʤ, ʷʢʽ 

ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʨʘʜʽʫʩʽ ʜʽʾ ʧʝʨʝʜʘʚʘʯʘ. ʇʨʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʥʽ ʪʽʣʴʢʠ ʦʜʥʦʛʦ 

ʧʨʠʡʤʘʶʯʦʛʦ/ʧʝʨʝʜʘʶʯʦʛʦ ʚʫʟʣʘ ʧʨʦʪʷʞʥʽʩʪʴ ʜʚʦʩʪʦʨʦʥʥʴʦʛʦ ʩʝʨʚʽʩʫ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʚʽʜʩʪʘʥʷʤʠ, ʜʦʩʪʫʧʥʠʤʠ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʽʚ ʙʝʟʧʨʦʚʽʜʥʦʛʦ CATV, ʙʫʜʝ ʟʥʘʯʥʦ 

ʤʝʥʰʦʶ (ʚʩʴʦʛʦ ʣʠʰʝ 15-20 ʤʠʣʴ). ʅʘʧʨʘʚʣʝʥʠʡ ʭʘʨʘʢʪʝʨ ʧʨʠʡʤʘʶʯʠʭ ʘʥʪʝʥ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʙʝʟʧʨʦʚʽʜʥʠʭ ʰʠʨʦʢʦʩʤʫʛʦʚʠʭ ʤʝʨʝʞʘʭ, ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʪʦʛʦ, 

ʱʦ ʤʦʞʣʠʚʦʩʪʽ ʜʚʦʩʪʦʨʦʥʥʴʦʛʦ ʩʝʨʚʽʩʫ ʨʦʟʧʦʚʩʶʜʞʫʶʪʴʩʷ ʪʽʣʴʢʠ ʥʘ ʜʝʷʢʠʭ 

ʢʦʨʠʩʪʫʚʘʯʽʚ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʨʘʜʽʫʩʽ ʜʽʾ ʧʨʠʡʤʘʯʘ-ʧʝʨʝʜʘʚʘʯ. ɼʣʷ ʽʥʰʠʭ 

ʢʦʨʠʩʪʫʚʘʯʽʚ, ʱʦ ʞʠʚʫʪʴ ʚ ʨʘʜʽʫʩʽ ʜʽʾ ʧʝʨʝʜʘʚʘʯʘ, ʥʘʡʧʨʠʡʥʷʪʥʽʰʠʤ ʚʘʨʽʘʥʪʦʤ ʻ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʦʜʥʦʩʪʦʨʦʥʥʴʦʛʦ ʩʝʨʚʽʩʫ (ʪʘʢ ʟʚʘʥʦʛʦ ʩʝʨʚʽʩʫ Telco Return), ʜʝ 

ʙʝʟʧʨʦʚʽʜʥʽ ʩʠʛʥʘʣʠ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚʠʢʣʶʯʥʦ ʜʣʷ ʧʨʠʡʦʤʫ ʜʘʥʠʭ, ʘ ʜʣʷ ʾʭ ʧʝʨʝʜʘʯʽ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʘʥʘʣʦʛʦʚʠʡ ʤʦʜʝʤ. ɺ ʢʨʫʧʥʠʭ ʤʽʩʪʘʭ ʫ ʬʽʢʩʦʚʘʥʠʭ ʙʝʟʧʨʦʚʽʜʥʠʭ 
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ʰʠʨʦʢʦʩʤʫʛʦʚʠʭ ʩʽʪʷʭ ʤʦʞʝ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʜʝʢʽʣʴʢʘ ʧʝʨʝʜʘʚʘʯʽʚ, ʱʦ ʜʦʟʚʦʣʷʻ ʚʩʽʤ 

ʘʙʦʥʝʥʪʘʤ ʤʝʨʝʞ ̔ʧʦʚʥʦʶ ʤʽʨʦʶ ʚʽʜʯʫʪʠ ʤʦʞʣʠʚʦʩʪʽ ʜʚʦʩʪʦʨʦʥʥʴʦʛʦ ʩʝʨʚʽʩʫ. 

ʉʤʫʛʘ ʧʨʦʧʫʩʢʘʥʥʷ ʽ ʤʦʜʫʣʷʮʽʷ ʙʝʟʧʨʦʚʽʜʥʠʭ ʩʠʛʥʘʣʽʚ ʧʨʘʢʪʠʯʥʦ ʥʝ 

ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ ʧʘʨʘʤʝʪʨʽʚ ʩʠʛʥʘʣʽʚ ʢʘʙʝʣʴʥʦʛʦ ʤʦʜʝʤʫ CATV. ʌʘʢʪʠʯʥʦ ʜʝʷʢʽ 

ʤʘʨʰʨʫʪʠʟʘʪʦʨʠ ʙʝʟʧʨʦʚʽʜʥʠʭ ʰʠʨʦʢʦʩʤʫʛʦʚʠʭ ʤʝʨʝʞ (ʷʢʽ ʚʠʢʦʥʫʶʪʴ ʬʫʥʢʮʽʶ 

ʢʘʙʝʣʴʥʠʭ ʤʦʜʝʤʽʚ ʚ ʙʝʟʧʨʦʚʽʜʥʠʭ ʤʝʨʝʞʘʭ) ʪʘʢʦʞ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʚ 

ʩʽʪʷʭ ʢʘʙʝʣʴʥʦʛʦ ʪʝʣʝʙʘʯʝʥʥʷ CATV. 

ʅʘ ʨʠʩʫʥʢʫ 28 ʩʭʝʤʘʪʠʯʥʦ ʟʦʙʨʘʞʝʥʦ ʜʚʘ ʚʘʨʽʘʥʪʠ ʬʽʢʩʦʚʘʥʦʛʦ ʙʝʟʧʨʦʚʽʜʥʦʛʦ 

ʰʠʨʦʢʦʩʤʫʛʦʚʦʛʦ ʩʝʨʚʽʩʫ Internet. 

 

 
ʈʠʩʫʥʦʢ 28. ɼʚʦʩʪʦʨʦʥʥʽʡ ʬʽʩʦʚʘʥʠʡ ʙʝʟʧʨʦʚʽʜʥʠʡ ʰʠʨʦʢʦʩʤʫʛʦʚʠʡ ʩʝʨʚʽʩ (1) 

ʚʠʢʦʨʠʩʪʦʚʫʻ ʙʝʟʧʨʦʚʽʜʥʽ ʩʠʛʥʘʣʠ ʜʣʷ ʧʨʠʡʦʤʫ ʪʘ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ. ɺ 

ʦʜʥʦʩʪʦʨʦʥʥʴʦʤʫ ʩʝʨʚʽʩʽ (2) ʜʣʷ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʘʥʘʣʦʛʦʚʠʡ 

ʤʦʦʜʝʤ ʽ ʪʝʣʝʬʦʥʥʘ ʤʝʨʝʞʘ, ʘ ʙʝʟʧʨʦʚʽʜʥʠʤʠ ʩʠʛʥʘʣʘʤʠ ʟʜʽʡʩʥʶʻʪʴʩʷ ʪʽʣʴʢʠ 

ʧʨʠʡʦʤ ʜʘʥʠʭ. 

ɸʧʘʨʘʪʥʽ ʟʘʩʦʙʠ ʙʝʟʧʨʦʚʽʜʥʦʾ ʰʠʨʦʢʦʩʤʫʛʦʚʦʾ ʤʝʨʝʞʽ 

ʇʽʜʢʣʶʯʝʥʥʷ ʢʦʤʧ'ʶʪʝʨʘ ʜʦ ʙʝʟʧʨʦʚʽʜʥʦʾ ʰʠʨʦʢʦʩʤʫʛʦʚʦʾ ʤʝʨʝʞʽ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʙʝʟʧʨʦʚʽʜʥʦʛʦ ʰʠʨʦʢʦʩʤʫʛʦʚʦʛʦ ʤʘʨʰʨʫʪʠʟʘʪʦʨʘ (ʷʢʠʡ 

ʪʘʢʦʞ ʥʘʟʠʚʘʻʪʴʩʷ WBR ʘʙʦ ʙʝʟʧʨʦʚʽʜʥʠʤ ʢʘʙʝʣʴʥʠʤ ʤʦʜʝʤʦʤ). WBR ʩʭʦʞʠʡ ʥʘ 

ʟʦʚʥʽʰʥʽʡ ʢʘʙʝʣʴʥʠʡ ʤʦʜʝʤ, ʘʣʝ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʥʴʦʛʦ, ʚʢʣʶʯʘʻ ʧʦʨʪ RS-232 ʜʣʷ 

ʟ'ʻʜʥʘʥʥʷ ʽʟ ʟʦʚʥʽʰʥʽʤ ʢʘʙʝʣʴʥʠʤ ʤʦʜʝʤʦʤ ʘʙʦ ʽʥʪʝʛʨʦʚʘʥʠʤ ʘʥʘʣʦʛʦʚʠʤ ʤʦʜʝʤʦʤ, 

ʱʦ ʜʦʟʚʦʣʷʻ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʦʜʠʥ ʽ ʪʦʡ ʞʝ ʤʘʨʰʨʫʪʠʟʘʪʦʨ WBR ʚ ʜʚʦʩʪʦʨʦʥʥʴʦʤʫ 

ʘʙʦ ʦʜʥʦʩʪʦʨʦʥʥʴʦʤʫ (ʪʠʧʫ Telco Return) ʩʝʨʚʽʩʽ. 

ʄʘʨʰʨʫʪʠʟʘʪʦʨ WBR ʧʽʜʢʣʶʯʘʻʪʴʩʷ _ ʜʦ ʨʽʟʥʠʭ ʧʨʠʡʤʘʯʽʚ (ʜʣʷ 

ʦʜʥʦʩʪʦʨʦʥʥʴʦʛʦ ʩʝʨʚʽʩʫ) ʘʙʦ ʧʨʠʡʤʘʯʽʚ-ʧʝʨʝʜʘʚʘʯ, ʚʩʪʘʥʦʚʣʶʚʘʥʠʭ ʥʘ ʜʘʭʘʭ 

ʙʫʜʽʚʝʣʴ ʘʙʦ ʱʦʛʣʘʭ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʘʢʩʽʘʣʴʥʦʛʦ ʢʘʙʝʣʶ ʪʦʛʦ ʞ ʪʠʧʫ, ʱʦ 


