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ɻʣʦʩʩʘʨʠʡ 
 

ɸʜʤʠʥʠʩʪʨʘʮʠʷ ʘʜʨʝʩʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʀʥʪʝʨʥʝʪ (Internet 

Assigned Numbers Authority, IANA) ʦʪʚʝʯʘʝʪ ʟʘ ʢʦʥʪʨʦʣʴ ʠ ʫʧʨʘʚʣʝʥʠʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ IP-ʘʜʨʝʩʦʚ, ʫʧʨʘʚʣʝʥʠʝ ʜʦʤʝʥʥʳʤʠ ʠʤʝʥʘʤʠ ʠ 

ʠʜʝʥʪʠʬʠʢʘʪʦʨʘʤʠ ʧʨʦʪʦʢʦʣʦʚ ʜʣʷ ICANN. 

ɸʜʨʝʩ ʠʩʪʦʯʥʠʢʘ ʠ ʤʝʩʪʘ ʥʘʟʥʘʯʝʥʠʷ ʢʘʥʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʥʝʦʙʭʦʜʠʤ 

ʜʣʷ ʜʦʩʪʘʚʢʠ ʢʘʜʨʘ ʢʘʥʘʣʘ ʜʘʥʥʳʭ ʦʪ ʦʜʥʦʡ ʩʝʪʝʚʦʡ ʠʥʪʝʨʬʝʡʩʥʦʡ ʧʣʘʪʳ 

(NIC) ʢ ʜʨʫʛʦʡ ʩʝʪʝʚʦʡ ʠʥʪʝʨʬʝʡʩʥʦʡ ʧʣʘʪʝ ʚ ʪʦʡ ʞʝ ʩʝʪʠ. 

ɸʜʨʝʩ ʠʩʪʦʯʥʠʢʘ ʢʘʥʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ð ʬʠʟʠʯʝʩʢʠʡ ʘʜʨʝʩ ʩʝʪʝʚʦʡ 

ʠʥʪʝʨʬʝʡʩʥʦʡ ʧʣʘʪʳ ʫʩʪʨʦʡʩʪʚʘ, ʢʦʪʦʨʦʝ ʧʝʨʝʜʘʝʪ ʧʘʢʝʪ. 

ɸʜʨʝʩ ʤʝʩʪʘ ʥʘʟʥʘʯʝʥʠʷ ʢʘʥʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ð ʬʠʟʠʯʝʩʢʠʡ ʘʜʨʝʩ 

ʩʝʪʝʚʦʡ ʠʥʪʝʨʬʝʡʩʥʦʡ ʧʣʘʪʳ ʫʩʪʨʦʡʩʪʚʘ, ʢʦʪʦʨʦʝ ʧʦʣʫʯʘʝʪ ʧʘʢʝʪ. ʕʪʦ ʘʜʨʝʩ 

ʙʣʠʞʘʡʰʝʛʦ ʪʨʘʥʟʠʪʥʦʛʦ ʤʘʨʰʨʫʪʠʟʘʪʦʨʘ ʠʣʠ ʫʩʪʨʦʡʩʪʚʘ ʥʘʟʥʘʯʝʥʠʷ. 

ɸʢʪʫʘʣʴʥʦʩʪʴ ð ʚʘʞʥʦʩʪʴ, ʩʫʱʝʩʪʚʝʥʥʦʩʪʴ ʜʣʷ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ. 

ʊʦʣʴʢʦ ʚʦʚʨʝʤʷ ʧʦʣʫʯʝʥʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʤʦʞʝʪ ʧʨʠʥʝʩʪʠ ʥʝʦʙʭʦʜʠʤʫʶ 

ʧʦʣʴʟʫ. ʅʝʘʢʪʫʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʷ ʤʦʞʝʪ ʙʳʪʴ ʧʦ ʜʚʫʤ ʧʨʠʯʠʥʘʤ: ʦʥʘ ʤʦʞʝʪ 

ʙʳʪʴ ʫʩʪʘʨʝʚʰʝʡ (ʧʨʦʰʣʦʛʦʜʥʷʷ ʛʘʟʝʪʘ) ʣʠʙʦ ʥʝʟʥʘʯʠʤʦʡ, ʥʝʥʫʞʥʦʡ 

(ʥʘʧʨʠʤʝʨ, ʩʦʦʙʱʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʚ ʀʪʘʣʠʠ ʩʥʠʞʝʥʳ ʮʝʥʳ ʥʘ 5%). 

ɸʣʴʷʥʩ ʦʪʨʘʩʣʝʡ ʵʣʝʢʪʨʦʥʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ (Electronic 

Industries Alliance, EIA) ʥʘʠʙʦʣʝʝ ʠʟʚʝʩʪʝʥ ʩʚʦʠʤʠ ʩʪʘʥʜʘʨʪʘʤʠ, 

ʩʚʷʟʘʥʥʳʤʠ ʩ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʧʨʦʚʦʜʢʦʡ, ʨʘʟʲʝʤʘʤʠ ʠ 19-ʜʶʡʤʦʚʳʤʠ 

ʩʪʦʡʢʘʤʠ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʤʦʥʪʘʞʘ ʩʝʪʝʚʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ɸʧʧʘʨʘʪʥʳʡ ʘʜʨʝʩ ð ʝʛʦ ʪʘʢʞʝ ʥʘʟʳʚʘʶʪ ʬʠʟʠʯʝʩʢʠʤ ʘʜʨʝʩʦʤ. ʕʪʦ 

ʘʜʨʝʩ, ʧʨʠʩʚʦʝʥʥʳʡ ʦʧʨʝʜʝʣʝʥʥʦʤʫ ʩʝʪʝʚʦʤʫ ʫʩʪʨʦʡʩʪʚʫ ʠ ʠʤʝʶʱʠʡ ʚʠʜ 

ʰʝʩʪʠʟʥʘʯʥʦʛʦ ʯʠʩʣʘ ʚ ʰʝʩʪʥʘʜʮʘʪʝʨʠʯʥʦʤ ʬʦʨʤʘʪʝ (ʥʘʧʨʠʤʝʨ: 02-D0-3E-

77-D4-E0). 

ɸʩʩʦʮʠʘʮʠʷ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ 

(Telecommunications Industry Association, TIA) ʦʪʚʝʯʘʝʪ ʟʘ ʨʘʟʚʠʪʠʝ 

ʩʪʘʥʜʘʨʪʦʚ ʩʚʷʟʠ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ, ʚʢʣʶʯʘʷ ʨʘʜʠʦʦʙʦʨʫʜʦʚʘʥʠʝ, 
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ʙʘʟʦʚʳʝ ʩʪʘʥʮʠʠ ʩʦʪʦʚʦʡ ʩʚʷʟʠ, ʫʩʪʨʦʡʩʪʚʘ ʧʝʨʝʜʘʯʠ ʛʦʣʦʩʘ ʧʦ IP (VoIP), 

ʩʧʫʪʥʠʢʦʚʫʶ ʩʚʷʟʴ ʠ ʤʥʦʛʦʝ ʜʨʫʛʦʝ. ʅʘ ʨʠʩ. 2 ʧʦʢʘʟʘʥ ʧʨʠʤʝʨ ʢʘʙʝʣʷ 

Ethernet, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʩʪʘʥʜʘʨʪʘʤ TIA/EIA. 

ɹʨʘʥʜʤʘʫʵʨ (Firewall) ð ʘʧʧʘʨʘʪʥʦʝ ʠʣʠ ʧʨʦʛʨʘʤʤʥʦʝ ʫʩʪʨʦʡʩʪʚʦ, 

ʟʘʱʠʱʘʶʱʝʝ ʩʝʪʴ ʠ ʫʧʨʘʚʣʷʶʱʝʝ ʜʦʩʪʫʧʦʤ ʢ ʥʝʡ. ɹʨʘʥʜʤʘʫʵʨ ʧʨʝʧʷʪʩʪʚʫʝʪ 

ʧʦʩʪʫʧʣʝʥʠʶ ʥʝʞʝʣʘʪʝʣʴʥʳʭ ʜʘʥʥʳʭ ʚʥʫʪʨʴ ʩʝʪʝʡ ʠ ʧʦʟʚʦʣʷʝʪ ʪʦʣʴʢʦ 

ʦʧʨʝʜʝʣʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʧʦʢʠʜʘʪʴ ʩʝʪʴ. 

ɺʠʨʪʫʘʣʴʥʳʡ ʢʘʥʘʣ ð ʢʘʥʘʣ, ʢʦʪʦʨʳʡ ʧʦʣʴʟʦʚʘʪʝʣʴ ʚʠʜʠʪ ʢʘʢ 

ʧʨʦʩʪʦʝ ʧʨʷʤʦʝ ʩʦʝʜʠʥʝʥʠʝ. 

ɺʠʪʘʷ ʧʘʨʘ ð ʬʠʟʠʯʝʩʢʘʷ ʩʨʝʜʘ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ, ʩʦʩʪʦʷʱʘʷ ʠʟ ʧʘʨ 

ʤʝʜʥʳʭ, ʧʝʨʝʧʣʝʪʝʥʥʳʭ ʧʦ ʩʧʠʨʘʣʠ ʧʨʦʚʦʜʦʚ. ʇʝʨʝʧʣʝʪʝʥʠʝ ʧʨʦʚʦʜʦʚ ʚ 

ʪʘʢʦʤ ʢʘʙʝʣʝ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʫʤʝʥʴʰʝʥʠʷ ʧʦʤʝʭ ʠ ʠʥʪʝʨʬʝʨʝʥʮʠʠ ʦʪ 

ʩʦʩʝʜʥʠʭ ʧʨʦʚʦʜʦʚ. 

ɺʳʜʝʣʝʥʥʘʷ ʣʠʥʠʷ ð ʧʦʩʪʦʷʥʥʦʝ ʩʦʝʜʠʥʝʥʠʝ, ʧʨʝʜʦʩʪʘʚʣʷʝʤʦʝ 

ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʡ ʢʦʤʧʘʥʠʝʡ ʜʣʷ ʜʦʩʪʫʧʘ ʢ ʀʥʪʝʨʥʝʪʫ ʠʣʠ ʠʥʪʨʘʥʝʪ. 

ɼʣʷ ʩʦʝʜʠʥʝʥʠʷ ʧʦ ʚʳʜʝʣʝʥʥʦʡ ʣʠʥʠʠ ʥʝ ʥʫʞʥʦ ʟʚʦʥʠʪʴ ʢʘʢ ʧʨʠ ʤʦʜʝʤʥʦʤ 

ʩʦʝʜʠʥʝʥʠʠ. 

ɻʣʦʙʘʣʴʥʘʷ ʩʝʪʴ (WAN) ð ʩʝʪʝʚʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ, 

ʧʨʝʜʦʩʪʘʚʣʷʶʱʘʷ ʜʦʩʪʫʧ ʢ ʜʨʫʛʠʤ ʩʝʪʷʤ ʥʘ ʙʦʣʴʰʦʡ ʪʝʨʨʠʪʦʨʠʠ; ʦʙʳʯʥʦ 

ʧʨʠʥʘʜʣʝʞʠʪ ʧʨʦʚʘʡʜʝʨʘʤ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʫʩʣʫʛ ʠ ʥʘʭʦʜʠʪʩʷ ʧʦʜ ʠʭ 

ʫʧʨʘʚʣʝʥʠʝʤ. 

ɻʨʫʧʧʦʚʘʷ ʨʘʩʩʳʣʢʘ ð ʵʪʦ ʦʪʢʨʳʪʳʡ, ʙʘʟʠʨʫʶʱʠʡʩʷ ʥʘ ʩʪʘʥʜʘʨʪʘʭ, 

ʤʝʪʦʜ ʦʜʥʦʚʨʝʤʝʥʥʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠʜʝʥʪʠʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ 

ʥʝʩʢʦʣʴʢʠʤ ʧʦʣʴʟʦʚʘʪʝʣʷʤ. ɻʨʫʧʧʦʚʘʷ ʨʘʩʩʳʣʢʘ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ 

ʩʨʝʜʩʪʚʦʤ ʧʨʦʪʦʢʦʣʘ UDP, ʦʥʘ ʥʝʚʦʟʤʦʞʥʘ ʜʣʷ ʧʨʦʪʦʢʦʣʘ TCP 

ɼʝʡʪʘʛʨʘʤʤʘ ð ʵʪʦ ʦʪʜʝʣʴʥʳʡ, ʥʝʟʘʚʠʩʠʤʳʡ ʧʘʢʝʪ ʜʘʥʥʳʭ, ʥʝʩʫʱʠʡ 

ʠʥʬʦʨʤʘʮʠʶ, ʜʦʩʪʘʪʦʯʥʫʶ ʜʣʷ ʧʝʨʝʜʘʯʠ ʦʪ ʠʩʪʦʯʥʠʢʘ ʜʦ ʧʫʥʢʪʘ ʥʘʟʥʘʯʝʥʠʷ 

ɼʝʢʦʜʠʨʦʚʘʥʠʝ ð ʦʙʨʘʪʥʳʡ ʧʨʦʮʝʩʩ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʛʦ 

ʠʥʬʦʨʤʘʮʠʷ ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʚ ʠʩʭʦʜʥʳʡ ʚʠʜ. 
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ʀʥʞʝʥʝʨʥʘʷ ʛʨʫʧʧʘ ʧʦ ʨʘʟʚʠʪʠʶ ʀʥʪʝʨʥʝʪʘ (Internet Engineering 

Task Force, IETF) ʨʘʟʨʘʙʘʪʳʚʘʝʪ, ʦʙʥʦʚʣʷʝʪ ʠ ʧʦʜʜʝʨʞʠʚʘʝʪ ʪʝʭʥʦʣʦʛʠʠ 

ʀʥʪʝʨʥʝʪʘ ʠ TCP/IP. ʆʥʘ ʪʘʢʞʝ ʚʳʧʫʩʢʘʝʪ ʜʦʢʫʤʝʥʪʳ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʳʭ 

ʠ ʦʙʥʦʚʣʝʥʠʷ ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʨʦʪʦʢʦʣʦʚ, ʠʟʚʝʩʪʥʳʝ ʢʘʢ çʈʘʙʦʯʠʝ 

ʧʨʝʜʣʦʞʝʥʠʷè (Request for Comments, RFC). 

ʀʥʩʪʠʪʫʪ ʠʥʞʝʥʝʨʦʚ ʧʦ ʵʣʝʢʪʨʦʪʝʭʥʠʢʝ ʠ ʵʣʝʢʪʨʦʥʠʢʝ (Institute of 

Electrical and Electronics Engineers, IEEE; ʧʨʦʠʟʥʦʩʠʪʩʷ ʧʦ-ʘʥʛʣʠʡʩʢʠ çʘʡ 

ʪʨʠʧʣ ʠè) ð ʦʨʛʘʥʠʟʘʮʠʷ, ʟʘʥʠʤʘʶʱʘʷʩʷ ʚʥʝʜʨʝʥʠʝʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʠʥʥʦʚʘʮʠʡ ʠ ʩʦʟʜʘʥʠʝʤ ʩʪʘʥʜʘʨʪʦʚ ʚ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʷʭ, ʚʢʣʶʯʘʷ 

ʵʥʝʨʛʝʪʠʢʫ, ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʝ, ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʠ ʠ ʩʝʪʝʚʳʝ ʪʝʭʥʦʣʦʛʠʠ.  

ʀʥʪʝʨʥʝʪ ð ʵʪʦ ʦʙʲʝʜʠʥʝʥʠʝ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʩʝʪʝʡ ʚ ʤʠʨʦʚʦʤ 

ʤʘʩʰʪʘʙʝ. 

ʀʥʪʨʘʥʝʪ ð ʵʪʦ ʯʘʩʪʥʘʷ ʚʥʫʪʨʠʬʠʨʤʝʥʥʘʷ ʠʣʠ ʤʝʞʬʠʨʤʝʥʥʘʷ 

ʢʦʤʧʴʶʪʝʨʥʘʷ ʩʝʪʴ, ʦʙʣʘʜʘʶʱʘʷ ʨʘʩʰʠʨʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʙʣʘʛʦʜʘʨʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʚ ʥʝʡ ʪʝʭʥʦʣʦʛʠʡ ʀʥʪʝʨʥʝʪʘ, ʠʤʝʶʱʘʷ ʜʦʩʪʫʧ ʚ ʩʝʪʴ 

ʀʥʪʝʨʥʝʪ, ʥʦ ʟʘʱʠʱʝʥʥʘʷ ʦʪ ʦʙʨʘʱʝʥʠʡ ʢ ʩʚʦʠʤ ʨʝʩʫʨʩʘʤ ʩʦ ʩʪʦʨʦʥʳ 

ʚʥʝʰʥʠʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

ʀʥʬʦʨʤʘʮʠʦʥʥʦ-ʚʳʯʠʩʣʠʪʝʣʴʥʘʷ ʩʝʪʴ (ʀɺʉ) ð ʜʚʘ ʠʣʠ ʙʦʣʝʝ 

ʢʦʤʧʴʶʪʝʨʦʚ, ʩʦʝʜʠʥʝʥʥʳʭ ʧʦʩʨʝʜʩʪʚʦʤ ʢʘʥʘʣʦʚ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ (ʣʠʥʠʡ 

ʧʨʦʚʦʜʥʦʡ ʠʣʠ ʨʘʜʠʦʩʚʷʟʠ, ʣʠʥʠʡ ʦʧʪʠʯʝʩʢʦʡ ʩʚʷʟʠ) ʩ ʮʝʣʴʶ ʦʙʲʝʜʠʥʝʥʠʷ 

ʨʝʩʫʨʩʦʚ ʠ ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʝʡ. ʇʦʜ ʨʝʩʫʨʩʘʤʠ ʧʦʥʠʤʘʶʪʩʷ ʘʧʧʘʨʘʪʥʳʝ 

ʩʨʝʜʩʪʚʘ ʠ ʧʨʦʛʨʘʤʤʥʳʝ ʩʨʝʜʩʪʚʘ. 

ʀʥʬʦʨʤʘʮʠʷ ð ʵʪʦ ʦʪʨʘʞʝʥʠʝ ʚʥʝʰʥʝʛʦ ʤʠʨʘ, ʘ ʦʥ ʩʫʱʝʩʪʚʫʝʪ 

ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʥʘʰʝʛʦ ʩʦʟʥʘʥʠʷ ʠ ʞʝʣʘʥʠʷ. ʇʦʵʪʦʤʫ ʚ ʢʘʯʝʩʪʚʝ ʩʚʦʡʩʪʚʘ 

ʠʥʬʦʨʤʘʮʠʠ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʝʝ ʦʙʲʝʢʪʠʚʥʦʩʪʴ. ʀʥʬʦʨʤʘʮʠʷ ʦʙʲʝʢʪʠʚʥʘ, 

ʝʩʣʠ ʦʥʘ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʯʴʝʛʦ-ʣʠʙʦ ʤʥʝʥʠʷ, ʩʫʞʜʝʥʠʷ. 

ʀʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʛʨʫʧʧʘ ʠʥʪʝʨʥʝʪ-ʪʝʭʥʦʣʦʛʠʡ (Internet Research 

Task Force, IRTF), ʧʨʦʚʦʜʷʱʘʷ ʜʦʣʛʦʩʨʦʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʀʥʪʝʨʥʝʪʘ ʠ 

ʧʨʦʪʦʢʦʣʦʚ TCP/IP, ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ɻʨʫʧʧʫ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʱʠʪʳ ʦʪ ʩʧʘʤʘ 

(Anti-Spam Research Group, ASRG), ɻʨʫʧʧʫ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʦʡ 



6 
 

ʟʘʱʠʪʳ (Crypto Forum Research Group, CFRG) ʠ ɻʨʫʧʧʫ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʦʜʥʦʨʘʥʛʦʚʳʭ ʩʝʪʝʡ (Peer-to-Peer Research Group, P2PRG). 

ʂʣʘʩʩʠʬʠʢʘʮʠʷ ð ʵʪʦ ʨʘʟʙʠʝʥʠʝ ʥʘ ʛʨʫʧʧʳ ʧʦ ʦʧʨʝʜʝʣʝʥʥʳʤ 

ʧʨʠʟʥʘʢʘʤ. 

ʂʣʠʝʥʪ ð ʆʙʳʯʥʦ ʪʘʢ ʥʘʟʳʚʘʶʪ ʧʨʦʛʨʘʤʤʫ, ʢʦʪʦʨʘʷ ʨʘʙʦʪʘʝʪ ʚ ʧʘʨʝ ʩ 

ʜʨʫʛʦʡ ʧʨʦʛʨʘʤʤʦʡ - ʩʝʨʚʝʨʦʤ, ʥʘʭʦʜʷʱʠʤʩʷ ʚ ʩʝʪʠ. ʂʣʠʝʥʪ ʠʣʠ ʢʣʠʝʥʪʩʢʘʷ 

ʧʨʦʛʨʘʤʤʘ ʦʪʧʨʘʚʣʷʝʪ ʩʝʨʚʝʨʫ ʧʦ ʩʝʪʠ ʟʘʧʨʦʩ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʢʘʢʠʭ-ʣʠʙʦ 

ʟʘʜʘʯ. 

ʂʦʜʠʨʦʚʘʥʠʝ ð ʵʪʦ ʧʨʦʮʝʩʩ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʚ ʬʦʨʤʫ, 

ʧʨʠʝʤʣʝʤʫʶ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʡ ʧʝʨʝʜʘʯʠ.  

ʂʦʣʣʠʟʠʷ ð ʨʝʟʫʣʴʪʘʪ ʦʜʥʦʚʨʝʤʝʥʥʦʡ ʧʦʧʳʪʢʠ ʥʝʩʢʦʣʴʢʠʭ 

ʢʦʤʧʴʶʪʝʨʦʚ ʧʦʣʫʯʠʪʴ ʜʦʩʪʫʧ ʢ ʬʠʟʠʯʝʩʢʦʡ ʩʨʝʜʝ ʩʝʪʠ. 

ʂʦʤʤʫʥʠʢʘʮʠʦʥʥʘʷ ʩʝʪʴ ð ʩʠʩʪʝʤʘ, ʩʦʩʪʦʷʱʘʷ ʠʟ ʦʙʲʝʢʪʦʚ, 

ʥʘʟʳʚʘʝʤʳʭ ʧʫʥʢʪʘʤʠ (ʫʟʣʘʤʠ) ʩʝʪʠ ʠ ʦʩʫʱʝʩʪʚʣʷʶʱʠʭ ʬʫʥʢʮʠʠ ʛʝʥʝʨʘʮʠʠ, 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ, ʭʨʘʥʝʥʠʷ ʠ ʧʦʪʨʝʙʣʝʥʠʷ ʥʝʢʦʪʦʨʦʛʦ ʧʨʦʜʫʢʪʘ, ʘ ʪʘʢʞʝ 

ʣʠʥʠʡ ʧʝʨʝʜʘʯʠ (ʩʚʷʟʝʡ, ʢʦʤʤʫʥʠʢʘʮʠʡ, ʩʦʝʜʠʥʝʥʠʡ), ʦʩʫʱʝʩʪʚʣʷʶʱʠʭ 

ʧʝʨʝʜʘʯʫ ʧʨʦʜʫʢʪʘ ʤʝʞʜʫ ʧʫʥʢʪʘʤʠ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʦʜʫʢʪʘ ʤʦʛʫʪ 

ʬʠʛʫʨʠʨʦʚʘʪʴ ʠʥʬʦʨʤʘʮʠʷ, ʵʥʝʨʛʠʷ, ʤʘʩʩʘ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʨʘʟʣʠʯʘʶʪ 

ʛʨʫʧʧʳ ʩʝʪʝʡ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ, ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ, ʚʝʱʝʩʪʚʝʥʥʳʭ. ɺ ʛʨʫʧʧʘʭ 

ʩʝʪʝʡ ʚʦʟʤʦʞʥʦ ʨʘʟʜʝʣʝʥʠʝ ʥʘ ʧʦʜʛʨʫʧʧʳ. ʊʘʢ, ʩʨʝʜʠ ʚʝʱʝʩʪʚʝʥʥʳʭ ʩʝʪʝʡ 

ʤʦʛʫʪ ʙʳʪʴ ʚʳʜʝʣʝʥʳ ʩʝʪʠ ʪʨʘʥʩʧʦʨʪʥʳʝ, ʚʦʜʦʧʨʦʚʦʜʥʳʝ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ 

ʠ ʜʨ. 

ʂʦʤʤʫʪʘʪʦʨ (ʩʚʠʪʯ) ð ʧʨʠʙʦʨ ʩ ʥʝʩʢʦʣʴʢʠʤʠ (4-32) ʧʦʨʪʘʤʠ, ʦʙʳʯʥʦ 

ʠʩʧʦʣʴʟʫʝʤʳʡ ʜʣʷ ʦʙʲʝʜʠʥʝʥʠʷ ʥʝʩʢʦʣʴʢʠʭ ʨʘʙʦʯʠʭ ʛʨʫʧʧ ʃɺʉ (ʠʥʘʯʝ 

ʥʘʟʳʚʘʝʪʩʷ ʤʥʦʛʦʧʦʨʪʦʚʳʡ ʤʦʩʪ); 

ʂʦʥʮʝʥʪʨʘʪʦʨ (ʘʢʪʠʚʥʳʡ ʭʘʙ, ʤʥʦʛʦʧʦʨʪʦʚʳʡ ʨʝʧʠʪʝʨ) ð ʧʨʠʙʦʨ ʩ 4-

32 ʧʦʨʪʘʤʠ, ʧʨʠʤʝʥʷʝʤʳʡ ʜʣʷ ʦʙʲʝʜʠʥʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʚ ʩʝʪʴ; 

ʂʦʥʮʝʥʪʨʘʪʦʨ (ʍʘʙ - Hub) ð ʫʩʪʨʦʡʩʪʚʦ, ʩʦʝʜʠʥʷʶʱʝʝ ʜʨʫʛʠʝ 

ʫʩʪʨʦʡʩʪʚʘ (ʥʘʧʨʠʤʝʨ, ʢʦʤʧʴʶʪʝʨʳ). 
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ʂʦʨʧʦʨʘʪʠʚʥʳʝ ʩʝʪʠ (ʤʘʩʰʪʘʙʘ ʧʨʝʜʧʨʠʷʪʠʷ) ð ʩʦʚʦʢʫʧʥʦʩʪʴ 

ʩʚʷʟʘʥʥʳʭ ʤʝʞʜʫ ʩʦʙʦʡ ʃɺʉ, ʦʭʚʘʪʳʚʘʶʱʠʭ ʪʝʨʨʠʪʦʨʠʶ, ʥʘ ʢʦʪʦʨʦʡ 

ʨʘʟʤʝʱʝʥʦ ʦʜʥʦ ʧʨʝʜʧʨʠʷʪʠʝ ʠʣʠ ʫʯʨʝʞʜʝʥʠʝ ʚ ʦʜʥʦʤ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ 

ʙʣʠʟʢʦ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʟʜʘʥʠʷʭ. 

ʂʦʨʧʦʨʘʮʠʷ ʧʦ ʫʧʨʘʚʣʝʥʠʶ ʜʦʤʝʥʥʳʤʠ ʠʤʝʥʘʤʠ ʠ IP-ʘʜʨʝʩʘʤʠ 

(Internet Corporation for Assigned Names and Numbers, ICANN) ð 

ʥʝʢʦʤʤʝʨʯʝʩʢʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʚ ʉʐɸ, ʢʦʦʨʜʠʥʠʨʫʶʱʘʷ ʜʝʡʩʪʚʠʷ ʧʦ 

ʚʳʜʝʣʝʥʠʶ IP-ʘʜʨʝʩʦʚ, ʫʧʨʘʚʣʝʥʠʶ ʜʦʤʝʥʥʳʤʠ ʠʤʝʥʘʤʠ, ʘ ʪʘʢʞʝ ʜʨʫʛʠʤʠ 

ʜʘʥʥʳʤʠ, ʠʩʧʦʣʴʟʫʝʤʳʤʠ ʚ ʧʨʦʪʦʢʦʣʘʭ TCP/IP. 

ʃʦʢʘʣʴʥʘʷ ʩʝʪʴ (LAN) ð ʩʝʪʝʚʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʧʨʝʜʦʩʪʘʚʣʷʶʱʘʷ 

ʜʦʩʪʫʧ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʠ ʦʢʦʥʝʯʥʳʤ ʫʩʪʨʦʡʩʪʚʘʤ ʥʘ ʥʝʙʦʣʴʰʦʡ ʪʝʨʨʠʪʦʨʠʠ; 

ʦʙʳʯʥʦ ʷʚʣʷʝʪʩʷ ʜʦʤʘʰʥʝʡ ʩʝʪʴʶ, ʩʝʪʴʶ ʤʘʣʦʛʦ ʠʣʠ ʢʨʫʧʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ, 

ʫʧʨʘʚʣʷʝʪʩʷ ʦʜʥʠʤ ʣʠʮʦʤ ʠʣʠ ʀʊ-ʦʪʜʝʣʦʤ ʠ ʧʨʠʥʘʜʣʝʞʠʪ ʠʤ. 

ʃʦʢʘʣʴʥʘʷ ʚʳʯʠʩʣʠʪʝʣʴʥʘʷ ʩʝʪʴ (ʃɺʉ) ð ʩʝʪʴ, ʵʣʝʤʝʥʪʳ ʢʦʪʦʨʦʡ ï 

ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʤʘʰʠʥʳ, ʪʝʨʤʠʥʘʣʳ ʠ ʩʚʷʟʥʘʷ ʘʧʧʘʨʘʪʫʨʘ ï ʨʘʩʧʦʣʘʛʘʶʪʩʷ 

ʥʘ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʦʤ ʫʜʘʣʝʥʠʠ ʜʨʫʛ ʦʪ ʜʨʫʛʘ. 

ʄʘʨʰʨʫʪʠʟʘʪʦʨ (ʈʦʫʪʝʨ - Router) ð ʫʩʪʨʦʡʩʪʚʦ, "ʧʨʠʥʠʤʘʶʱʝʝ 

ʨʝʰʝʥʠʝ" ʦ ʪʦʤ, ʧʦ ʢʘʢʦʤʫ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʩʝʪʝʚʳʭ ʧʫʪʝʡ ʦʪʧʨʘʚʠʪʴ 

ʧʨʦʭʦʜʷʱʠʝ ʯʝʨʝʟ ʥʝʛʦ ʜʘʥʥʳʝ. 

ʄʘʨʰʨʫʪʥʘʷ ʪʘʙʣʠʮʘ ð ʢʘʪʘʣʦʛ, ʭʨʘʥʷʱʠʡʩʷ ʚ ʧʘʤʷʪʠ 

ʤʘʨʰʨʫʪʠʟʘʪʦʨʘ, ʚ ʢʦʪʦʨʦʤ ʩʦʜʝʨʞʘʪʩʷ ʘʜʨʝʩʘ ʜʨʫʛʠʭ ʩʝʪʝʡ ʠʣʠ ʫʩʪʨʦʡʩʪʚ ʠ 

ʩʧʦʩʦʙʳ ʠʭ ʧʦʣʫʯʝʥʠʷ. 

ʄʝʜʠʘʢʦʥʚʝʨʪʝʨ ð ʧʨʠʙʦʨ, ʢʘʢ ʧʨʘʚʠʣʦ, ʩ ʜʚʫʤʷ ʧʦʨʪʘʤʠ, ʦʙʳʯʥʦ 

ʠʩʧʦʣʴʟʫʝʤʳʡ ʜʣʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʩʨʝʜʳ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ (ʢʦʘʢʩʠʘʣ-ʚʠʪʘʷ 

ʧʘʨʘ, ʚʠʪʘʷ ʧʘʨʘ-ʦʧʪʦʚʦʣʦʢʥʦ). 

ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʩʦʶʟ ʵʣʝʢʪʨʦʩʚʷʟʠ, ʩʝʢʪʦʨ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ 

ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʡ (International Telecommunications Union-

Telecommunication Standardization Sector, ITU-T) ð ʦʜʥʘ ʠʟ ʢʨʫʧʥʝʡʰʠʭ ʠ 

ʩʪʘʨʝʡʰʠʭ ʦʨʛʘʥʠʟʘʮʠʡ ʧʦ ʩʪʘʥʜʘʨʪʘʤ ʩʚʷʟʠ. ITU-T ʦʧʨʝʜʝʣʷʝʪ ʩʪʘʥʜʘʨʪʳ 
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ʜʣʷ ʩʞʘʪʠʷ ʚʠʜʝʦ, ʪʝʣʝʚʠʜʝʥʠʷ ʧʦ ʧʨʦʪʦʢʦʣʫ IP (IPTV) ʠ ʰʠʨʦʢʦʧʦʣʦʩʥʦʡ 

ʩʚʷʟʠ, ʥʘʧʨʠʤʝʨ ʣʠʥʠʡ DSL. 

ʄʦʜʝʤ (ʤʦʜʫʣʷʪʦʨ - ʜʝʤʦʜʫʣʷʪʦʨ) ð ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʝ ʫʩʪʨʦʡʩʪʚʦ, 

ʧʨʝʦʙʨʘʟʫʶʱʝʝ ʮʠʬʨʦʚʦʡ ʩʠʛʥʘʣ ʚ ʘʥʘʣʦʛʦʚʳʡ (ʧʨʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ) ʠ 

ʘʥʘʣʦʛʦʚʳʡ ʚ ʮʠʬʨʦʚʦʡ (ʧʨʠ ʧʨʠʝʤʝ ʜʘʥʥʳʭ). 

ʄʦʩʪ ð ʧʨʠʙʦʨ ʩ 2 ʧʦʨʪʘʤʠ, ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʫʝʤʳʡ ʜʣʷ ʦʙʲʝʜʠʥʝʥʠʷ 

ʥʝʩʢʦʣʴʢʠʭ ʨʘʙʦʯʠʭ ʛʨʫʧʧ ʃɺʉ, ʧʦʟʚʦʣʷʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʬʠʣʴʪʨʘʮʠʶ 

ʩʝʪʝʚʦʛʦ ʪʨʘʬʠʢʘ, ʨʘʟʙʠʨʘʷ ʩʝʪʝʚʳʝ (MAC) ʘʜʨʝʩʘ. 

ʅʘʙʦʨ ʧʨʦʪʦʢʦʣʦʚ. ð ʛʨʫʧʧʘ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʧʨʦʪʦʢʦʣʦʚ, 

ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʢʦʤʤʫʥʠʢʘʮʠʡ. 

ʅʦʤʝʨ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ð ʥʦʤʝʨ ʩʣʝʜʫʶʱʝʛʦ ʦʞʠʜʘʝʤʦʛʦ ʙʘʡʪʘ 

ʅʦʤʝʨ ʧʦʨʪʘ ð ʵʪʦ ʯʠʩʣʦ ʦʪ 0 ʜʦ 65535 ʚ 16 ʙʠʪʥʦʤ ʬʦʨʤʘʪʝ, ʢʦʪʦʨʦʝ 

ʫʢʘʟʳʚʘʝʪ, ʢʘʢʦʤʫ ʠʤʝʥʥʦ ʧʨʠʣʦʞʝʥʠʶ ʧʨʝʜʥʘʟʥʘʯʘʝʪʩʷ ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʘʢʝʪ 

ʜʘʥʥʳʭ. 

ʆʙʱʝʩʪʚʦ ʀʥʪʝʨʥʝʪ (Internet Society, ISOC) ʦʪʚʝʯʘʝʪ ʟʘ ʩʦʜʝʡʩʪʚʠʝ 

ʦʪʢʨʳʪʦʡ ʨʘʟʨʘʙʦʪʢʝ ʠ ʨʘʩʰʠʨʝʥʠʶ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʀʥʪʝʨʥʝʪʘ ʚʦ ʚʩʝʤ ʤʠʨʝ. 

ʆʙʲʝʜʠʥʝʥʠʝ ʨʝʩʫʨʩʦʚ ð ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʟʝʨʚʠʨʦʚʘʪʴ 

ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʤʦʱʥʦʩʪʠ ʠ ʩʨʝʜʩʪʚʘ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʥʘ ʩʣʫʯʘʡ ʚʳʭʦʜʘ ʠʟ 

ʩʪʨʦʷ ʦʪʜʝʣʴʥʳʭ ʠʟ ʥʠʭ ʩ ʮʝʣʴʶ ʙʳʩʪʨʦʛʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʥʦʨʤʘʣʴʥʦʡ 

ʨʘʙʦʪʳ ʩʝʪʠ; 

ʇʘʢʝʪ ð ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʜʚʦʠʯʥʳʭ ʮʠʬʨ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ 

ʜʘʥʥʳʝ ʠ ʫʧʨʘʚʣʷʶʱʠʝ ʩʠʛʥʘʣʳ, ʢʦʪʦʨʳʝ ʧʝʨʝʜʘʶʪʩʷ ʠ ʢʦʤʤʫʪʠʨʫʶʪʩʷ 

ʯʝʨʝʟ ʭʦʩʪ. 

ʇʝʨʝʭʦʜ (Hop) ð ʪʝʨʤʠʥ, ʚ ʤʘʨʰʨʫʪʠʟʘʮʠʠ ʦʟʥʘʯʘʶʱʠʡ ʧʝʨʝʭʦʜ 

ʜʘʥʥʳʭ ʦʪ ʦʜʥʦʛʦ ʤʘʨʰʨʫʪʠʟʘʪʦʨʘ ʢ ʜʨʫʛʦʤʫ (ʧʝʨʝʜ ʪʝʤ, ʢʘʢ ʙʫʜʝʪ ʜʦʩʪʠʛʥʫʪ 

ʧʫʥʢʪ ʥʘʟʥʘʯʝʥʠʷ). 

ʇʦʚʪʦʨʠʪʝʣʴ (Repeater) ð ʫʩʪʨʦʡʩʪʚʦ, ʢʦʪʦʨʦʝ ʧʦʟʚʦʣʷʝʪ ʫʚʝʣʠʯʠʪʴ 

ʜʣʠʥʫ ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ ʠʣʠ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʫʩʪʨʦʡʩʪʚʘʤʠ, ʧʦʜʢʣʶʯʝʥʥʳʤʠ 

ʢ ʥʝʡ. ʇʦʚʪʦʨʠʪʝʣʴ ʫʩʠʣʠʚʘʝʪ ʧʦʧʘʜʘʶʱʠʡ ʚ ʥʝʛʦ ʩʠʛʥʘʣ, ʧʨʝʞʜʝ ʯʝʤ 

ʧʝʨʝʜʘʪʴ ʝʛʦ ʜʘʣʴʰʝ. 
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ʇʦʣʥʳʡ ʜʫʧʣʝʢʩ (Full-duplex) ð ʤʝʪʦʜ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʩ 

ʚʦʟʤʦʞʥʦʩʪʴʶ ʦʜʥʦʚʨʝʤʝʥʥʦʡ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ ʚ ʦʙʦʠʭ ʥʘʧʨʘʚʣʝʥʠʷʭ 

(ʦʪʧʨʘʚʢʘ ʠ ʧʦʣʫʯʝʥʠʝ). 

ʇʦʣʫʜʫʧʣʝʢʩ (Half-duplex) ð ʄʝʪʦʜ ʜʚʫʩʪʦʨʦʥʥʝʡ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ, 

ʧʨʠ ʢʦʪʦʨʦʤ ʠʥʬʦʨʤʘʮʠʷ ʚ ʦʧʨʝʜʝʣʝʥʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʤʦʞʝʪ 

ʧʝʨʝʜʘʚʘʪʴʩʷ ʪʦʣʴʢʦ ʚ ʦʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. 

ʇʦʩʪʘʚʱʠʢ ʫʩʣʫʛ ʀʥʪʝʨʥʝʪʘ (Internet Service Provider - ISP) 

ʠʣʠ ʠʥʪʝʨʥʝʪ - ʦʧʝʨʘʪʦʨ ð ʢʦʤʧʘʥʠʷ, ʧʨʝʜʦʩʪʘʚʣʷʶʱʘʷ ʧʨʷʤʦʡ ʜʦʩʪʫʧ ʢ 

ʀʥʪʝʨʥʝʪʫ. 

ʇʨʦʪʦʢʦʣ ð ʵʪʦ ʩʪʘʥʜʘʨʪ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʬʦʨʤʳ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠ 

ʩʧʦʩʦʙʳ ʧʝʨʝʩʳʣʢʠ ʩʦʦʙʱʝʥʠʡ, ʧʨʦʮʝʜʫʨʳ ʠʭ ʠʥʪʝʨʧʨʝʪʘʮʠʠ, ʧʨʘʚʠʣʘ 

ʩʦʚʤʝʩʪʥʦʡ ʨʘʙʦʪʳ ʨʘʟʣʠʯʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚ ʩʝʪʷʭ. 

ʉʝʪʝʚʦʡ ʧʨʦʪʦʢʦʣ ð ʥʘʙʦʨ ʧʨʘʚʠʣ ʠ ʜʝʡʩʪʚʠʡ (ʦʯʝʨʸʜʥʦʩʪʠ 

ʜʝʡʩʪʚʠʡ), ʧʦʟʚʦʣʷʶʱʠʡ ʦʩʫʱʝʩʪʚʣʷʪʴ ʩʦʝʜʠʥʝʥʠʝ ʠ ʦʙʤʝʥ ʜʘʥʥʳʤʠ ʤʝʞʜʫ 

ʜʚʫʤʷ ʠ ʙʦʣʝʝ ʚʢʣʶʯʸʥʥʳʤʠ ʚ ʩʝʪʴ ʫʩʪʨʦʡʩʪʚʘʤʠ. 

ʇʨʦʪʦʢʦʣ Ethernet ð ʧʨʦʪʦʢʦʣ ʩʝʪʝʚʦʛʦ ʜʦʩʪʫʧʘ, ʢʦʪʦʨʳʡ ʦʧʠʩʳʚʘʝʪ 

ʜʚʝ ʦʩʥʦʚʥʳʝ ʬʫʥʢʮʠʠ: ʩʚʷʟʴ ʧʦ ʢʘʥʘʣʫ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʠ ʬʠʟʠʯʝʩʢʦʝ 

ʧʝʨʝʤʝʱʝʥʠʝ ʜʘʥʥʳʭ ʧʦ ʩʨʝʜʩʪʚʫ ʧʦʜʢʣʶʯʝʥʠʷ. 

ʇʨʦʪʦʢʦʣ HTTP ð ʧʨʦʪʦʢʦʣ ʫʨʦʚʥʷ ʧʨʠʣʦʞʝʥʠʡ, ʢʦʪʦʨʳʡ ʫʧʨʘʚʣʷʝʪ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʚʝʙ-ʩʝʨʚʝʨʘ ʠ ʚʝʙ-ʢʣʠʝʥʪʘ.  

ʇʨʦʪʦʢʦʣ IP ʦʪʚʝʯʘʝʪ ʟʘ ʧʨʠʝʤ ʬʦʨʤʘʪʠʨʦʚʘʥʥʳʭ ʩʝʛʤʝʥʪʦʚ TCP, 

ʠʥʢʘʧʩʫʣʷʮʠʶ ʠʭ ʚ ʧʘʢʝʪʳ, ʧʨʠʩʚʦʝʥʠʝ ʠʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʘʜʨʝʩʦʚ ʠ ʠʭ 

ʜʦʩʪʘʚʢʫ ʢ ʫʟʣʫ ʥʘʟʥʘʯʝʥʠʷ. 

ʇʨʦʪʦʢʦʣ TCP ð ʵʪʦ ʪʨʘʥʩʧʦʨʪʥʳʡ ʧʨʦʪʦʢʦʣ, ʫʧʨʘʚʣʷʶʱʠʡ 

ʦʪʜʝʣʴʥʳʤʠ ʩʝʘʥʩʘʤʠ ʩʚʷʟʠ. 

ʈʘʟʜʝʣʝʥʠʝ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ð ʚʦʟʤʦʞʥʦʩʪʴ 

ʦʨʛʘʥʠʟʦʚʘʪʴ ʧʘʨʘʣʣʝʣʴʥʫʶ ʦʙʨʘʙʦʪʢʫ ʜʘʥʥʳʭ; ʠʩʧʦʣʴʟʫʷ ʜʣʷ ʦʙʨʘʙʦʪʢʠ 

ʜʘʥʥʳʭ ʜʨʫʛʠʝ ʩʠʩʪʝʤʳ, ʚʭʦʜʷʱʠʝ ʚ ʩʝʪʴ. 
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ʈʘʟʜʝʣʝʥʠʝ ʜʘʥʥʳʭ ð ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʚʘʪʴ ʨʘʩʧʨʝʜʝʣʝʥʥʳʝ ʙʘʟʳ 

ʜʘʥʥʳʭ, ʨʘʟʤʝʱʘʝʤʳʝ ʚ ʧʘʤʷʪʠ ʦʪʜʝʣʴʥʳʭ ʢʦʤʧʴʶʪʝʨʦʚ, ʠ ʫʧʨʘʚʣʷʪʴ ʠʤʠ ʩ 

ʧʝʨʠʬʝʨʠʡʥʳʭ ʨʘʙʦʯʠʭ ʤʝʩʪ; 

ʈʘʟʜʝʣʝʥʠʝ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ ð ʚʦʟʤʦʞʥʦʩʪʴ 

ʩʦʚʤʝʩʪʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ; 

ʈʘʟʜʝʣʝʥʠʝ ʨʝʩʫʨʩʦʚ ð ʚʦʟʤʦʞʥʦʩʪʴ ʩʪʘʙʠʣʠʟʠʨʦʚʘʪʴ ʠ ʧʦʚʳʩʠʪʴ 

ʫʨʦʚʝʥʴ ʟʘʛʨʫʟʢʠ ʢʦʤʧʴʶʪʝʨʦʚ ʠ 

ʜʦʨʦʛʦʩʪʦʷʱʝʛʦ ʧʝʨʠʬʝʨʠʡʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʫʧʨʘʚʣʷʪʴ ʧʝʨʠʬʝʨʠʡʥʳʤʠ 

ʫʩʪʨʦʡʩʪʚʘʤʠ; 

ʈʘʟʤʝʨ ʦʢʥʘ ð ʢʦʣʠʯʝʩʪʚʦ ʙʘʡʪ, ʢʦʪʦʨʳʝ ʛʦʪʦʚ ʧʨʠʥʷʪʴ ʧʦʣʫʯʘʪʝʣʴ 

ʙʝʟ ʧʦʜʪʚʝʨʞʜʝʥʠʷ. 

ʈʝʧʠʪʝʨ  ð ʧʨʠʙʦʨ, ʢʘʢ ʧʨʘʚʠʣʦ, ʩ ʜʚʫʤʷ ʧʦʨʪʘʤʠ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ 

ʜʣʷ ʧʦʚʪʦʨʝʥʠʷ ʩʠʛʥʘʣʘ ʩ ʮʝʣʴʶ ʫʚʝʣʠʯʝʥʠʷ ʜʣʠʥʳ ʩʝʪʝʚʦʛʦ ʩʝʛʤʝʥʪʘ; 

ʉʝʨʚʝʨ ð ʧʨʦʛʨʘʤʤʘ, ʚʳʧʦʣʥʷʶʱʘʷ ʢʦʤʘʥʜʳ ʢʣʠʝʥʪʘ ʠ ʚʳʜʘʶʱʘʷ 

ʦʧʨʝʜʝʣʝʥʥʳʡ ʨʝʟʫʣʴʪʘʪ. ʏʘʩʪʦ ʩʝʨʚʝʨʦʤ ʥʘʟʳʚʘʶʪ ʢʦʤʧʴʶʪʝʨ, ʥʘ ʢʦʪʦʨʦʤ 

ʨʘʙʦʪʘʝʪ ʩʝʨʚʝʨʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ. 

ʉʝʪʝʚʘʷ ʘʨʭʠʪʝʢʪʫʨʘ (network architecture) ð ʵʪʦ ʢʦʤʙʠʥʘʮʠʷ 

ʪʦʧʦʣʦʛʠʡ, ʤʝʪʦʜʦʚ ʜʦʩʪʫʧʘ ʢ ʩʨʝʜʝ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʠ ʧʨʦʪʦʢʦʣʦʚ, 

ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʩʦʟʜʘʥʠʷ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʡ ʩʝʪʠ.  

ʉʝʪʝʚʘʷ ʯʘʩʪʴ ð ʣʝʚʘʷ ʯʘʩʪʴ ʘʜʨʝʩʘ, ʦʧʨʝʜʝʣʷʶʱʘʷ, ʢʘʢʦʡ ʩʝʪʠ 

ʧʨʠʥʘʜʣʝʞʠʪ IP-ʘʜʨʝʩ. 

ʉʝʪʝʚʦӢʝ ʦʙʦʨʫӢʜʦʚʘʥʠʝ ð ʫʩʪʨʦʡʩʪʚʘ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʨʘʙʦʪʳ 

ʢʦʤʧʴʶʪʝʨʥʦʡ ʩʝʪʠ, ʥʘʧʨʠʤʝʨ: ʤʘʨʰʨʫʪʠʟʘʪʦʨ,ʢʦʤʤʫʪʘʪʦʨ, ʢʦʥʮʝʥʪʨʘʪʦʨ, 

ʧʘʪʯ-ʧʘʥʝʣʴ ʠ ʜʨ. ʄʦʞʥʦ ʚʳʜʝʣʠʪʴ ʘʢʪʠʚʥʦʝ ʠ ʧʘʩʩʠʚʥʦʝ ʩʝʪʝʚʦʝ 

ʦʙʦʨʫʜʦʚʘʥʠʝ. 

ʉʝʪʝʚʦʡ ʘʜʘʧʪʝʨ ð ʧʣʘʪʘ, ʢʦʪʦʨʘʷ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚ ʢʦʤʧʴʶʪʝʨ ʠ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʝʛʦ ʧʦʜʩʦʝʜʠʥʝʥʠʝ ʢ ʃɺʉ; 

ʉʝʪʝʚʦʡ ʘʜʤʠʥʠʩʪʨʘʪʦʨ ð ʯʝʣʦʚʝʢ, ʢʦʪʦʨʳʡ ʫʧʨʘʚʣʷʝʪ ʩʝʪʴʶ, 

ʢʦʤʧʴʶʪʝʨʘʤʠ ʚ ʥʝʡ ʠ ʘʢʪʠʚʥʳʤ ʩʝʪʝʚʳʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ. 
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ʉʝʪʝʚʦʡ ʧʨʦʪʦʢʦʣ ð  ʵʪʦ ʥʘʙʦʨ ʧʨʘʚʠʣ ʠ ʤʝʪʦʜʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʦʙʲʝʢʪʦʚ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʩʝʪʠ, ʦʭʚʘʪʳʚʘʶʱʠʡ ʦʩʥʦʚʥʳʝ ʧʨʦʮʝʜʫʨʳ, 

ʘʣʛʦʨʠʪʤʳ ʠ ʬʦʨʤʘʪʳ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʚ ʩʝʪʠ. 

ʉʝʪʝʚʦʡ ʪʨʘʥʩʠʚʝʨ  ð ʧʨʠʙʦʨ, ʢʘʢ ʧʨʘʚʠʣʦ, ʩ ʜʚʫʤʷ ʧʦʨʪʘʤʠ, ʦʙʳʯʥʦ 

ʠʩʧʦʣʴʟʫʝʤʳʡ ʜʣʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʠʥʪʝʨʬʝʡʩʘ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ (RS232-V35, 

AUI-UTP). 

ʉʦʚʝʪ ʧʦ ʘʨʭʠʪʝʢʪʫʨʝ ʩʝʪʠ ʀʥʪʝʨʥʝʪ (Internet Architecture Board, 

IAB)  ʦʪʚʝʯʘʝʪ ʟʘ ʦʙʱʝʝ ʨʫʢʦʚʦʜʩʪʚʦ ʠ ʨʘʟʨʘʙʦʪʢʫ ʠʥʪʝʨʥʝʪ-ʩʪʘʥʜʘʨʪʦʚ 

ʊʝʨʨʠʪʦʨʠʘʣʴʥʳʝ ʩʝʪʠ ð ʦʭʚʘʪʳʚʘʶʱʠʝ ʟʥʘʯʠʪʝʣʴʥʦʝ 

ʛʝʦʛʨʘʬʠʯʝʩʢʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ. ʉʨʝʜʠ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʩʝʪʝʡ ʤʦʞʥʦ 

ʚʳʜʝʣʠʪʴ ʩʝʪʠ ʨʝʛʠʦʥʘʣʴʥʳʝ ʠ ʛʣʦʙʘʣʴʥʳʝ, ʠʤʝʶʱʠʝ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʨʝʛʠʦʥʘʣʴʥʳʝ ʠʣʠ ʛʣʦʙʘʣʴʥʳʝ ʤʘʩʰʪʘʙʳ; ʨʝʛʠʦʥʘʣʴʥʳʝ ʩʝʪʠ ʠʥʦʛʜʘ 

ʥʘʟʳʚʘʶʪ ʩʝʪʷʤʠ MAN (Metropolitan Area Network), ʘ ʦʙʱʝʝ ʘʥʛʣʦʷʟʳʯʥʦʝ 

ʥʘʟʚʘʥʠʝ ʜʣʷ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʩʝʪʝʡ - WAN (Wide Area Network). 

ʊʦʧʦʣʦʛʠʷ ð ʵʪʦ ʩʭʝʤʘ ʩʦʝʜʠʥʝʥʠʷ ʩʝʪʝʚʳʭ ʢʦʤʧʴʶʪʝʨʦʚ, ʢʘʙʝʣʴʥʦʡ 

ʩʠʩʪʝʤʳ ʠ ʜʨʫʛʠʭ ʩʝʪʝʚʳʭ ʢʦʤʧʦʥʝʥʪʦʚ. 

ʊʨʘʥʩʧʦʨʪʥʳʡ ʫʨʦʚʝʥʴ ð 4-ʡ ʫʨʦʚʝʥʴ ʩʝʪʝʚʦʡ ʤʦʜʝʣʠ OSI 

ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʜʦʩʪʘʚʢʠ ʜʘʥʥʳʭ. ʆʪʚʝʯʘʝʪ ʟʘ ʫʩʪʘʥʦʚʣʝʥʠʝ ʚʨʝʤʝʥʥʦʛʦ 

ʩʝʘʥʩʘ ʩʚʷʟʠ ʠ ʧʝʨʝʜʘʯʫ ʜʘʥʥʳʭ ʤʝʞʜʫ ʜʚʫʤʷ ʧʨʠʣʦʞʝʥʠʷʤʠ. 

ʋʟʣʦʚʘʷ ʯʘʩʪʴ ð ʦʩʪʘʣʴʥʘʷ ʯʘʩʪʴ ʘʜʨʝʩʘ, ʦʧʨʝʜʝʣʷʶʱʘʷ ʢʦʥʢʨʝʪʥʦʝ 

ʫʩʪʨʦʡʩʪʚʦ ʚ ʩʝʪʠ 

ʋʢʘʟʘʪʝʣʴ ʩʨʦʯʥʦʩʪʠ ð ʫʢʘʟʳʚʘʝʪ ʧʦʩʣʝʜʥʠʡ ʙʘʡʪ ʩʨʦʯʥʳʭ ʜʘʥʥʳʭ, 

ʥʘ ʢʦʪʦʨʳʝ ʥʘʜʦ ʥʝʤʝʜʣʝʥʥʦ ʨʝʘʛʠʨʦʚʘʪʴ 

ʋʧʨʘʚʣʝʥʠʝ ʩʝʪʴʶ ð ʈʘʙʦʪʘ ʧʦ ʫʧʨʘʚʣʝʥʠʶ ʩʝʪʴʶ (ʚʳʧʦʣʥʷʝʤʘʷ 

ʩʝʪʝʚʳʤ ʘʜʤʠʥʠʩʪʨʘʪʦʨʦʤ) ʜʣʷ ʧʦʜʜʝʨʞʢʠ ʝʝ ʥʦʨʤʘʣʴʥʦʡ ʨʘʙʦʪʳ. 

ʋʧʨʘʚʣʝʥʠʝ ʩʝʪʴʶ ʚʢʣʶʯʘʝʪ ʧʦʜʜʝʨʞʢʫ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ, ʫʩʪʨʘʥʝʥʠʝ 

ʥʝʧʦʣʘʜʦʢ, ʚʝʜʝʥʠʝ ʫʯʝʪʥʳʭ ʟʘʧʠʩʝʡ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʧʦʜʜʝʨʞʢʘ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʠ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ ʩʝʪʠ. 

ʌʘʡʣʦʚʳʡ ʩʝʨʚʝʨ ð ʂʦʤʧʴʶʪʝʨ, ʧʨʠʩʦʝʜʠʥʝʥʥʳʡ ʢ ʩʝʪʠ ʠ 

ʧʨʝʜʦʩʪʘʚʣʷʶʱʠʡ ʙʦʣʴʰʦʝ ʜʠʩʢʦʚʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʩʣʫʞʙʳ ʜʦʩʪʫʧʘ ʢ ʥʝʤʫ 

https://dic.academic.ru/dic.nsf/ruwiki/682146
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ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ʌʘʡʣʦʚʳʝ ʩʝʨʚʝʨʳ ʯʘʩʪʦ ʥʘʩʪʨʦʝʥʳ ʪʘʢ, ʯʪʦ ʪʦʣʴʢʦ 

ʦʧʨʝʜʝʣʝʥʥʳʝ ʧʦʣʴʟʦʚʘʪʝʣʠ ʠʣʠ ʛʨʫʧʧʳ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʤʦʛʫʪ ʧʦʣʫʯʠʪʴ ʢ ʥʠʤ 

ʜʦʩʪʫʧ. 

 ʐʠʥʘ ð ʧʘʩʩʠʚʥʘʷ ʪʦʧʦʣʦʛʠʷ. ʂʦʤʧʴʶʪʝʨʳ ʥʝ ʧʝʨʝʤʝʱʘʶʪ ʜʘʥʥʳʝ 

ʦʪ ʦʪʧʨʘʚʠʪʝʣʷ ʢ ʧʦʣʫʯʘʪʝʣʶ. ɽʩʣʠ ʦʜʠʥ ʢʦʤʧʴʶʪʝʨ ʚʳʭʦʜʠʪ ʠʟ ʩʪʨʦʷ, ʵʪʦ ʥʝ 

ʩʢʘʞʝʪʩʷ ʥʘ ʨʘʙʦʪʝ ʩʝʪʠ. ɺ ʘʢʪʠʚʥʳʭ ʪʦʧʦʣʦʛʠʷʭ ʢʦʤʧʴʶʪʝʨʳ ʨʝʛʝʥʝʨʠʨʫʶʪ 

ʩʠʛʥʘʣʳ ʠ ʧʝʨʝʜʘʶʪ ʠʭ ʜʘʣʴʰʝ ʧʦ ʩʝʪʠ. 

ʐʠʨʦʢʦʚʝʱʘʪʝʣʴʥʘʷ ʨʘʩʩʳʣʢʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʝʪʦʜ ʜʦʩʪʘʚʢʠ 

ʩʦʦʙʱʝʥʠʡ çʦʜʠʥ ʢʦ ʚʩʝʤè. 

ʐʣʶʟ (Gateway) ð ʩʝʪʝʚʦʝ ʫʩʪʨʦʡʩʪʚʦ, ʧʨʦʠʟʚʦʜʷʱʝʝ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʧʨʦʪʦʢʦʣʦʚ ʧʨʠ ʧʝʨʝʜʘʯʝ ʠʥʬʦʨʤʘʮʠʠ ʤʝʞʜʫ ʨʘʟʥʦʪʠʧʥʳʤʠ 

ʩʝʪʷʤʠ. ʐʣʶʟʳ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʜʦʩʪʫʧʘ ʢ ʛʣʦʙʘʣʴʥʦʡ ʩʝʪʠ ʠʟ 

ʣʦʢʘʣʴʥʦʡ. 

ACK  ð ʬʣʘʛ ʧʦʜʪʚʝʨʞʜʝʥʠʝ, ʚʢʣʶʯʘʝʪ ʧʦʣʝ "ʅʦʤʝʨ ʧʦʜʪʚʝʨʞʜʝʥʠʷ, 

ʝʩʣʠ =0 ʪʦ ʧʦʣʝ ʠʛʥʦʨʠʨʫʝʪʩʷ. 

ADSL (Asymmetrical Digital Subscriber Line - ʘʩʩʠʤʝʪʨʠʯʝʩʢʘʷ ʮʠʬʨʦʚʘʷ 

ʘʙʦʥʝʥʪʩʢʘʷ ʣʠʥʠʷ) ð ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʘʷ ʤʦʜʝʤʥʘʷ ʪʝʭʥʦʣʦʛʠʷ, ʙʣʘʛʦʜʘʨʷ 

ʢʦʪʦʨʦʡ ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ, ʥʘʧʨʠʤʝʨ, ʜʦʩʪʫʧ ʢ ʀʥʪʝʨʥʝʪʫ ʧʦ ʩʫʱʝʩʪʚʫʶʱʝʡ 

ʪʝʣʝʬʦʥʥʦʡ ʣʠʥʠʠ. 

ASCII  (American Standard Code for Information Interchange- 

ʘʤʝʨʠʢʘʥʩʢʠʡ ʩʪʘʥʜʘʨʪ ʢʦʜʘ ʜʣʷ ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʝʡ) ð ʥʘʙʦʨ ʩʠʤʚʦʣʦʚ, ʚ 

ʢʦʪʦʨʦʤ ʢʘʞʜʘʷ ʙʫʢʚʘ, ʮʠʬʨʘ ʠʣʠ ʢʦʥʪʨʦʣʴʥʳʡ ʩʠʤʚʦʣ ʩʦʩʪʦʠʪ ʠʟ 7-ʙʠʪʦʚʦʡ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ. 

DNS (Domain Name Service - ʩʣʫʞʙʘ ʜʦʤʝʥʥʳʭ ʠʤʝʥ) ð ʩʣʫʞʙʘ 

ʧʨʝʦʙʨʘʟʦʚʳʚʘʶʱʘʷ ʩʪʨʦʯʥʳʝ ʘʜʨʝʩʘ (ʥʘʧʨʠʤʝʨ,google.ru) ʚ ʧʦʥʷʪʥʳʝ 

ʢʦʤʧʴʶʪʝʨʫ IP - ʘʜʨʝʩʘ (ʥʘʧʨʠʤʝʨ,209.85.229.104). 

Ethernet ð ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʱʠʡʩʷ ʪʠʧ ʩʨʝʜʳ ʣʦʢʘʣʴʥʳʭ 

ʩʝʪʝʡ, ʧʦʟʚʦʣʷʶʱʠʡ ʨʘʙʦʪʘʪʴ ʩʦ ʩʢʦʨʦʩʪʷʤʠ 10, 100 (Fast Ethernet) ʠʣʠ 1000 

ʄʙʠʪ/ʩ (Gigabit Ethernet). 

FIN  ð ʬʣʘʛ ʦʢʦʥʯʘʥʠʝ ʧʝʨʝʜʘʯʠ ʩʦ ʩʪʦʨʦʥʳ ʦʪʧʨʘʚʠʪʝʣʷ 
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Frame Relay ð ʤʝʪʦʜ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʠʨʪʫʘʣʴʥʳʭ ʢʘʥʘʣʦʚ ʜʣʷ 

ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʤʝʞʜʫ ʩʝʪʷʤʠ, ʧʦʜʢʣʶʯʝʥʥʳʤʠ ʢ ʛʣʦʙʘʣʴʥʦʡ ʩʝʪʠ. 

IP (Internet Protocol - ʧʨʦʪʦʢʦʣ ʀʥʪʝʨʥʝʪʘ) ð ʩʝʪʝʚʦʡ ʧʨʦʪʦʢʦʣ, 

ʠʩʧʦʣʴʟʫʶʱʠʡ ʘʜʨʝʩʥʫʶ ʠ ʦʧʨʝʜʝʣʝʥʥʫʶ ʢʦʥʪʨʦʣʴʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʜʣʷ 

ʪʦʛʦ, ʯʪʦʙʳ ʜʘʥʥʳʝ ʤʦʛʣʠ ʧʝʨʝʤʝʱʘʪʴʩʷ ʧʦ ʩʝʪʠ ʚ ʥʫʞʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ. 

ʅʝʦʙʭʦʜʠʤ ʜʣʷ ʤʘʨʰʨʫʪʠʟʘʮʠʠ. Ip - ʘʜʨʝʩ ʩʦʩʪʦʠʪ ʠʟ ʯʝʪʳʨʝʭ ʜʝʩʷʪʠʟʥʘʯʥʳʭ 

ʯʠʩʝʣ ʦʪ 0 ʜʦ 255 (ʥʘʧʨʠʤʝʨ,192.168.1.131) 

IPX  (Internetwork Packet Exchange - ʦʙʤʝʥ ʚʥʫʪʨʠʩʝʪʝʚʳʤʠ ʧʘʢʝʪʘʤʠ) 

ð ʥʘʙʦʨ ʧʨʦʪʦʢʦʣʦʚ, ʢʦʪʦʨʳʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʦʤʧʴʶʪʝʨʥʳʤʠ ʩʠʩʪʝʤʘʤʠ, 

ʧʦʜʢʣʶʯʝʥʥʳʤʠ ʢ ʩʝʪʠ ʧʦʜ ʫʧʨʘʚʣʝʥʠʝʤ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ Novell 

Netware. ʗʚʣʷʝʪʩʷ ʵʢʚʠʚʘʣʝʥʪʦʤ ʧʨʦʪʦʢʦʣʘ IP ʚ ʥʘʙʦʨʝ ʧʨʦʪʦʢʦʣʦʚ TCP/IP. 

IP-ʘʜʨʝʩ ʠʩʪʦʯʥʠʢʘ ð IP-ʘʜʨʝʩ ʫʩʪʨʦʡʩʪʚʘ-ʦʪʧʨʘʚʠʪʝʣʷ, ʠʟʥʘʯʘʣʴʥʦʛʦ 

ʠʩʪʦʯʥʠʢʘ ʧʘʢʝʪʘ. 

IP-ʘʜʨʝʩ ʤʝʩʪʘ ʥʘʟʥʘʯʝʥʠʷ ð IP-ʘʜʨʝʩ ʫʩʪʨʦʡʩʪʚʘ-ʧʦʣʫʯʘʪʝʣʷ, 

ʢʦʥʝʯʥʦʛʦ ʤʝʩʪʘ ʥʘʟʥʘʯʝʥʠʷ ʧʘʢʝʪʘ. 

MAC -ʘʜʨʝʩ ʠʩʪʦʯʥʠʢʘ ð ʵʪʦ ʘʜʨʝʩ ʢʘʥʘʣʴʥʦʛʦ ʫʨʦʚʥʷ, ʠʣʠ MAC-

ʘʜʨʝʩ Ethernet ʫʩʪʨʦʡʩʪʚʘ, ʦʪʧʨʘʚʣʷʶʱʝʛʦ ʢʘʜʨ ʢʘʥʘʣʘ ʜʘʥʥʳʭ ʩ 

ʠʥʢʘʧʩʫʣʠʨʦʚʘʥʥʳʤ IP-ʧʘʢʝʪʦʤ.  

MAC -ʘʜʨʝʩ ʤʝʩʪʘ ʥʘʟʥʘʯʝʥʠʷ ð ʘʜʨʝʩ ʢʘʥʘʣʴʥʦʛʦ ʫʨʦʚʥʷ 

ʧʨʠʥʠʤʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ, ʝʩʣʠ ʦʥʦ ʥʘʭʦʜʠʪʩʷ ʚ ʪʦʡ ʞʝ ʩʝʪʠ, ʯʪʦ ʠ 

ʫʩʪʨʦʡʩʪʚʦ-ʦʪʧʨʘʚʠʪʝʣʴ.  

Ping ð ʧʨʦʛʨʘʤʤʘ, ʠʩʧʦʣʴʟʫʝʤʘʷ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʜʦʩʪʫʧʥʦʩʪʠ 

ʫʜʘʣʝʥʥʦʛʦ ʢʦʤʧʴʶʪʝʨʘ ʧʫʪʝʤ ʦʪʧʨʘʚʢʠ ʥʝʩʢʦʣʴʢʠʭ ʩʧʝʮʠʘʣʴʥʳʭ ʵʭʦ-

ʧʘʢʝʪʦʚ ʠ ʦʞʠʜʘʥʠʷ ʦʪʚʝʪʘ. 

SYN ð ʬʣʘʛ ʩʠʥʭʨʦʥʠʟʘʮʠʷ ʧʦʨʷʜʢʦʚʳʭ ʥʦʤʝʨʦʚ, ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ 

ʫʩʪʘʥʦʚʣʝʥʠʠ ʩʦʝʜʠʥʝʥʠʷ. 

TCP (Transmission Control Protocol) (ʧʨʦʪʦʢʦʣ ʫʧʨʘʚʣʝʥʠʷ 

ʧʝʨʝʜʘʯʝʡ) ð ʵʪʦ ʪʨʘʥʩʧʦʨʪʥʳʡ ʧʨʦʪʦʢʦʣ, ʷʚʣʷʝʪʩʷ ʯʘʩʪʴʶ ʩʪʝʢʘ 

ʧʨʦʪʦʢʦʣʦʚ TCP/IP, ʦʥ ʚʳʧʦʣʥʷʝʪ ʬʫʥʢʮʠʠ ʫʧʨʘʚʣʝʥʠʷ ʧʝʨʝʜʘʯʝʡ ʜʘʥʥʳʭ ʠ 

ʩʣʝʜʠʪ ʟʘ ʠʭ ʩʦʭʨʘʥʥʦʩʪʴʶ, ʩʯʠʪʘʝʪʩʷ ʥʘʜʝʞʥʳʤ. ʈʘʩʰʠʬʨʦʚʳʚʘʝʪʩʷ ʢʘʢ  
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TCP/IP ð ʥʘʙʦʨ ʧʨʦʪʦʢʦʣʦʚ, ʧʨʠʤʝʥʷʝʤʳʭ ʜʣʷ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʚ 

ʠʥʪʨʘʥʝʪ ʠ ʠʥʪʝʨʥʝʪ. ʇʨʦʪʦʢʦʣ TCP (Transmission Control Protokol - ʧʨʦʪʦʢʦʣ 

ʫʧʨʘʚʣʝʥʠʷ ʧʝʨʝʜʘʯʝʡ) ʦʪʚʝʯʘʝʪ ʟʘ ʥʘʜʝʞʥʫʶ ʧʝʨʝʜʘʯʫ ʜʘʥʥʳʭ. ʇʨʦʪʦʢʦʣ IP 

ʢʦʦʨʜʠʥʠʨʫʝʪ ʥʝʧʨʝʨʳʚʥʫʶ ʧʝʨʝʜʘʯʫ ʜʘʥʥʳʭ. 

UDP ð ʵʪʦ ʪʨʘʥʩʧʦʨʪʥʳʡ ʧʨʦʪʦʢʦʣ ʥʝʛʘʨʘʥʪʠʨʦʚʘʥʥʦʡ ʜʦʩʪʘʚʢʠ. 

User Datagram Protocol (UDP) ð ʵʪʦ ʧʨʦʩʪʦʡ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʥʘ 

ʜʝʡʪʘʛʨʘʤʤʳ ʧʨʦʪʦʢʦʣ ʙʝʟ ʦʨʛʘʥʠʟʘʮʠʠ ʩʦʝʜʠʥʝʥʠʷ, ʧʨʝʜʦʩʪʘʚʣʷʶʱʠʡ 

ʙʳʩʪʨʦʝ, ʥʦ ʥʝʦʙʷʟʘʪʝʣʴʥʦ ʥʘʜʝʞʥʦʝ ʪʨʘʥʩʧʦʨʪʥʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ. ʆʥ 

ʧʦʜʜʝʨʞʠʚʘʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ "ʦʜʠʥ ʩʦ ʤʥʦʛʠʤʠ" ʠ ʧʦʵʪʦʤʫ ʯʘʩʪʦ 

ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʰʠʨʦʢʦʚʝʱʘʪʝʣʴʥʦʡ ʠ ʛʨʫʧʧʦʚʦʡ ʧʝʨʝʜʘʯʠ ʜʝʡʪʘʛʨʘʤʤ. 

Wi - Fi (Wireless Fidelity - ʙʝʩʧʨʦʚʦʜʥʘʷ ʪʦʯʥʦʩʪʴ) ð ʩʪʘʥʜʘʨʪ 

ʙʝʩʧʨʦʚʦʜʥʦʡ ʩʚʷʟʠ (ʠʟʚʝʩʪʝʥ ʧʦʜ ʥʘʟʚʘʥʠʝʤ 802.11b). 

WLAN  - Wireless Local Area Network ð ʙʝʩʧʨʦʚʦʜʥʘʷ ʩʝʪʴ. 
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ɿʥʘʢʦʤʩʪʚʦ ʩ ʩʝʪʴʶ. ʃʦʢʘʣʴʥʳʝ ʩʝʪʠ (LAN), ʛʣʦʙʘʣʴʥʳʝ ʩʝʪʠ (WAN), ʘ 

ʪʘʢʞʝ ʩʝʪʴ ʀʥʪʝʨʥʝʪ. ʉʝʪʴ ʢʘʢ ʧʣʘʪʬʦʨʤʘ 

 

ʉʦʙʦʣʝʚʘ ʆʣʴʛʘ ɺʣʘʜʠʤʠʨʦʚʥʘ 

ʆɻɹʇʆʋ çʉʘʨʘʝʚʩʢʠʡ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʢʦʣʣʝʜʞè 

 

ɿʥʘʢʦʤʩʪʚʦ ʩ ʩʝʪʴʶ 

ʉʝʛʦʜʥʷ ʤʳ ʥʘʙʣʶʜʘʝʤ ʧʝʨʝʣʦʤʥʳʡ ʤʦʤʝʥʪ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʪʝʭʥʦʣʦʛʠʡ, ʨʘʩʰʠʨʷʶʱʠʭ ʥʘʰʠ ʚʦʟʤʦʞʥʦʩʪʠ ʦʙʱʝʥʠʷ. ʉʢʦʨʦʩʪʴ 

ʛʣʦʙʘʣʠʟʘʮʠʠ ʀʥʪʝʨʥʝʪʘ ʧʨʝʚʟʦʰʣʘ ʚʩʝ ʦʞʠʜʘʥʠʷ. ʉʧʦʩʦʙʳ ʩʦʮʠʘʣʴʥʦʛʦ, 

ʢʦʤʤʝʨʯʝʩʢʦʛʦ, ʧʦʣʠʪʠʯʝʩʢʦʛʦ ʠ ʣʠʯʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʦʯʝʥʴ ʙʳʩʪʨʦ 

ʤʝʥʷʶʪʩʷ, ʯʪʦʙʳ ʥʝ ʦʪʩʪʘʚʘʪʴ ʦʪ ʪʝʤʧʦʚ ʵʚʦʣʶʮʠʠ ʛʣʦʙʘʣʴʥʦʡ ʩʝʪʠ. ʅʘ 

ʩʣʝʜʫʶʱʝʡ ʩʪʘʜʠʠ ʨʘʟʨʘʙʦʪʯʠʢʠ ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʀʥʪʝʨʥʝʪ ʚ ʢʘʯʝʩʪʚʝ 

ʦʩʥʦʚʳ ʜʣʷ ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ ʧʨʦʜʫʢʪʦʚ ʠ ʫʩʣʫʛ, ʠʩʧʦʣʴʟʫʶʱʠʭ ʚʩʝ 

ʧʨʝʠʤʫʱʝʩʪʚʘ ʩʝʪʠ. ʇʦ ʤʝʨʝ ʚʦʧʣʦʱʝʥʠʷ ʚ ʞʠʟʥʴ ʚʩʝ ʥʦʚʳʭ ʠ ʥʦʚʳʭ 

ʧʨʦʝʢʪʦʚ, ʢʘʟʘʚʰʠʭʩʷ ʨʘʥʝʝ ʥʝʜʦʩʪʠʞʠʤʳʤʠ, ʚʦʟʤʦʞʥʦʩʪʠ ʦʙʲʝʜʠʥʝʥʥʳʭ 

ʩʝʪʝʡ, ʦʙʨʘʟʫʶʱʠʭ ʀʥʪʝʨʥʝʪ, ʙʫʜʫʪ ʠʛʨʘʪʴ ʚʩʝ ʚʦʟʨʘʩʪʘʶʱʫʶ ʨʦʣʴ ʚ 

ʨʝʘʣʠʟʘʮʠʠ ʵʪʠʭ ʧʨʦʝʢʪʦʚ. 

ʉʨʝʜʠ ʦʩʥʦʚʥʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ʯʝʣʦʚʝʢʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʜʨʫʛʠʤʠ ʣʶʜʴʤʠ ð ʦʜʥʘ ʠʟ ʩʘʤʳʭ ʚʘʞʥʳʭ. ʆʙʱʝʥʠʝ ʧʦʯʪʠ 

ʪʘʢ ʞʝ ʚʘʞʥʦ ʜʣʷ ʥʘʩ, ʢʘʢ ʚʦʟʜʫʭ, ʚʦʜʘ, ʧʠʱʘ ʠ ʢʨʦʚ. 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʝʪʝʡ ʤʳ ʩʚʷʟʘʥʳ ʜʨʫʛ ʩ 

ʜʨʫʛʦʤ, ʢʘʢ ʥʠʢʦʛʜʘ ʨʘʥʴʰʝ. ʃʶʜʠ ʩ ʪʚʦʨʯʝʩʢʠʤʠ ʠʜʝʷʤʠ ʤʦʛʫʪ ʤʛʥʦʚʝʥʥʦ 

ʩʚʷʟʳʚʘʪʴʩʷ ʩ ʜʨʫʛʠʤʠ ʣʶʜʴʤʠ ʠ ʚʦʧʣʦʱʘʪʴ ʩʚʦʠ ʠʜʝʠ ʚ ʨʝʘʣʴʥʦʩʪʴ. ʅʦʚʦʩʪʠ 

ʠ ʦʪʢʨʳʪʠʷ ʩʪʘʥʦʚʷʪʩʷ ʠʟʚʝʩʪʥʳʤʠ ʚʦ ʚʩʝʤ ʤʠʨʝ ʚ ʩʯʠʪʘʥʥʳʝ ʩʝʢʫʥʜʳ. ʄʳ 

ʤʦʞʝʤ ʚʳʭʦʜʠʪʴ ʚ ʩʝʪʴ ʠ ʠʛʨʘʪʴ ʚ ʠʛʨʳ ʩ ʜʨʫʛʠʤʠ ʣʶʜʴʤʠ, ʥʘʭʦʜʷʱʠʤʠʩʷ ʥʘ 

ʜʨʫʛʠʭ ʢʦʥʪʠʥʝʥʪʘʭ. 

ɼʦʩʪʠʞʝʥʠʷ ʚ ʩʝʪʝʚʳʭ ʪʝʭʥʦʣʦʛʠʷʭ, ʧʦʞʘʣʫʡ, ʷʚʣʷʶʪʩʷ ʦʜʥʠʤʠ ʠʟ 

ʩʘʤʳʭ ʟʥʘʯʠʪʝʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚ ʤʠʨʝ. ʉʝʪʠ ʩʦʟʜʘʶʪ ʤʠʨ, ʚ ʢʦʪʦʨʦʤ 

ʛʨʘʥʠʮʳ ʩʪʨʘʥ, ʨʘʩʩʪʦʷʥʠʷ ʠ ʬʠʟʠʯʝʩʢʠʝ ʛʨʘʥʠʮʳ ʧʝʨʝʩʪʘʶʪ ʠʤʝʪʴ ʟʥʘʯʝʥʠʝ 

ʠ ʩʦʩʪʘʚʣʷʶʪ ʚʩʝ ʤʝʥʴʰʝ ʧʨʝʧʷʪʩʪʚʠʡ. 
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ʀʥʪʝʨʥʝʪ ʠʟʤʝʥʠʣ ʭʘʨʘʢʪʝʨ ʩʦʮʠʘʣʴʥʦʛʦ, ʢʦʤʤʝʨʯʝʩʢʦʛʦ, 

ʧʦʣʠʪʠʯʝʩʢʦʛʦ ʠ ʣʠʯʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. ɺʦʟʤʦʞʥʦʩʪʴ ʤʛʥʦʚʝʥʥʳʭ 

ʢʦʤʤʫʥʠʢʘʮʠʡ ʯʝʨʝʟ ʀʥʪʝʨʥʝʪ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʦʟʜʘʥʠʶ ʛʣʦʙʘʣʴʥʳʭ 

ʩʦʦʙʱʝʩʪʚ. ɻʣʦʙʘʣʴʥʳʝ ʩʦʦʙʱʝʩʪʚʘ ʦʙʝʩʧʝʯʠʚʘʶʪ ʩʦʮʠʘʣʴʥʦʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʠʣʠ ʯʘʩʦʚʦʛʦ ʧʦʷʩʘ. 

ʀʥʪʝʨʥʝʪ-ʩʦʦʙʱʝʩʪʚʘ ʜʣʷ ʦʙʤʝʥʘ ʠʜʝʷʤʠ ʠ ʠʥʬʦʨʤʘʮʠʝʡ ʤʦʛʫʪ ʧʦʚʳʩʠʪʴ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʦ ʚʩʝʤʫ ʤʠʨʫ. 

ʉʫʱʝʩʪʚʫʶʪ ʩʝʪʠ ʣʶʙʦʛʦ ʨʘʟʤʝʨʘ, ʥʘʯʠʥʘʷ ʦʪ ʧʨʦʩʪʳʭ ʩʝʪʝʡ ʠʟ ʜʚʫʭ 

ʢʦʤʧʴʶʪʝʨʦʚ ʠ ʜʦ ʩʠʩʪʝʤ, ʩʦʝʜʠʥʷʶʱʠʭ ʤʠʣʣʠʦʥʳ ʫʩʪʨʦʡʩʪʚ.  

ʉʝʪʠ ʤʘʣʳʭ ʠ ʜʦʤʘʰʥʠʭ ʦʬʠʩʦʚ ʯʘʩʪʦ ʥʘʩʪʨʘʠʚʘʶʪ ʣʶʜʠ, ʢʦʪʦʨʳʝ 

ʨʘʙʦʪʘʶʪ ʠʟ ʜʦʤʘ ʠʣʠ ʫʜʘʣʝʥʥʦʛʦ ʦʬʠʩʘ ʠ ʢʦʪʦʨʳʤ ʥʝʦʙʭʦʜʠʤʦ 

ʧʦʜʢʣʶʯʝʥʠʝ ʢ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʩʝʪʠ ʠʣʠ ʜʨʫʛʠʤ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʤ ʨʝʩʫʨʩʘʤ. 

ʂʨʦʤʝ ʪʦʛʦ, ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʠ ʠʩʧʦʣʴʟʫʶʪ ʩʝʪʠ ʤʘʣʦʛʦ ʠ 

ʜʦʤʘʰʥʝʛʦ ʦʬʠʩʘ ʚ ʨʝʢʣʘʤʥʳʭ ʮʝʣʷʭ ʠ ʜʣʷ ʧʨʦʜʘʞʠ ʧʨʦʜʫʢʮʠʠ, ʟʘʢʘʟʘ 

ʨʘʩʭʦʜʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʢʣʠʝʥʪʘʤʠ. 

ʅʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʠ ʚ ʢʨʫʧʥʳʭ ʦʨʛʘʥʠʟʘʮʠʷʭ ʩʝʪʠ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ 

ʚ ʝʱʝ ʙʦʣʝʝ ʰʠʨʦʢʦʤ ʤʘʩʰʪʘʙʝ, ʯʪʦʙʳ ʩʦʪʨʫʜʥʠʢʠ ʤʦʛʣʠ ʩʦʙʠʨʘʪʴ, ʭʨʘʥʠʪʴ 

ʠ ʧʦʣʫʯʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʥʘ ʩʝʪʝʚʳʭ ʩʝʨʚʝʨʘʭ. ʂʨʦʤʝ ʪʦʛʦ, ʩʝʪʠ ʧʦʟʚʦʣʷʶʪ 

ʥʘʣʘʜʠʪʴ ʙʳʩʪʨʫʶ ʩʚʷʟʴ ʤʝʞʜʫ ʩʦʪʨʫʜʥʠʢʘʤʠ ʯʝʨʝʟ ʵʣʝʢʪʨʦʥʥʫʶ ʧʦʯʪʫ, 

ʦʙʤʝʥ ʤʛʥʦʚʝʥʥʳʤʠ ʩʦʦʙʱʝʥʠʷʤʠ, ʘ ʪʘʢʞʝ ʩ ʧʦʤʦʱʴʶ ʠʥʩʪʨʫʤʝʥʪʦʚ 

ʩʦʚʤʝʩʪʥʦʡ ʨʘʙʦʪʳ. ʇʦʤʠʤʦ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʝʠʤʫʱʝʩʪʚ ʚʥʫʪʨʠ ʦʨʛʘʥʠʟʘʮʠʠ 

ʙʦʣʴʰʠʥʩʪʚʦ ʢʦʤʧʘʥʠʡ ʪʘʢʞʝ ʠʩʧʦʣʴʟʫʝʪ ʩʝʪʠ ʜʣʷ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʧʨʦʜʫʢʪʦʚ 

ʠ ʫʩʣʫʛ ʟʘʢʘʟʯʠʢʘʤ ʯʝʨʝʟ ʀʥʪʝʨʥʝʪ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʀʥʪʝʨʥʝʪ ʷʚʣʷʝʪʩʷ ʢʨʫʧʥʝʡʰʝʡ ʩʝʪʴʶ ʤʠʨʘ. ʅʘ 

ʩʘʤʦʤ ʜʝʣʝ ʧʦʥʷʪʠʝ çʀʥʪʝʨʥʝʪè ʦʟʥʘʯʘʝʪ çʩʝʪʴ ʚʩʝʭ ʩʝʪʝʡè. ʀʥʪʝʨʥʝʪ 

ʙʫʢʚʘʣʴʥʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʙʲʝʜʠʥʝʥʠʝ ʧʦʜʢʣʶʯʝʥʥʳʭ ʜʨʫʛ ʢ ʜʨʫʛʫ 

ʯʘʩʪʥʳʭ ʠ ʦʙʱʝʜʦʩʪʫʧʥʳʭ ʩʝʪʝʡ. 



17 
 

 

ɺʩʝ ʢʦʤʧʴʶʪʝʨʳ, ʧʦʜʢʣʶʯʝʥʥʳʝ ʢ ʩʝʪʠ ʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ 

ʫʯʘʩʪʚʫʶʱʠʝ ʚ ʦʙʤʝʥʝ ʜʘʥʥʳʤʠ, ʩʯʠʪʘʶʪʩʷ ʭʦʩʪʘʤʠ. ʋʟʣʳ ʪʘʢʞʝ ʥʘʟʳʚʘʶʪ 

ʦʢʦʥʝʯʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ. 

ʉʝʨʚʝʨʳ ð ʵʪʦ ʢʦʤʧʴʶʪʝʨʳ ʩ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʧʨʦʛʨʘʤʤʥʳʤ 

ʦʙʝʩʧʝʯʝʥʠʝʤ, ʧʦʟʚʦʣʷʶʱʠʤ ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʜʘʥʥʳʝ (ʥʘʧʨʠʤʝʨ, ʜʦʩʪʫʧ ʢ 

ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʝ ʠʣʠ ʚʝʙ-ʩʪʨʘʥʠʮʘʤ) ʜʨʫʛʠʤ ʦʢʦʥʝʯʥʳʤ ʫʩʪʨʦʡʩʪʚʘʤ ʚ 

ʩʝʪʠ. ɼʣʷ ʨʘʙʦʪʳ ʢʘʞʜʦʡ ʩʣʫʞʙʳ ʥʝʦʙʭʦʜʠʤʦ ʦʪʜʝʣʴʥʦʝ ʩʝʨʚʝʨʥʦʝ 

ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ.  

ʂʣʠʝʥʪʳ ð ʵʪʦ ʢʦʤʧʴʶʪʝʨʳ ʩ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʧʨʦʛʨʘʤʤʥʳʤ 

ʦʙʝʩʧʝʯʝʥʠʝʤ, ʢʦʪʦʨʦʝ ʧʦʟʚʦʣʷʝʪ ʠʤ ʟʘʧʨʘʰʠʚʘʪʴ ʠ ʦʪʦʙʨʘʞʘʪʴ 

ʠʥʬʦʨʤʘʮʠʶ, ʧʦʣʫʯʝʥʥʫʶ ʩ ʩʝʨʚʝʨʘ.  

ʉʝʪʝʚʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʪʨʠ ʢʘʪʝʛʦʨʠʠ ʢʦʤʧʦʥʝʥʪʦʚ 

ʩʝʪʠ: 

ʋʩʪʨʦʡʩʪʚʘ; 

ʉʨʝʜcʪʚʘ ʧʦʜʢʣʶʯʝʥʠʷ; 

ʉʝʨʚʠʩʳ. 

ʂʦʤʧʦʥʝʥʪʳ ʩʝʪʠ. ʋʩʪʨʦʡʩʪʚʘ. 
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ʋʩʪʨʦʡʩʪʚʘ ʠ ʩʨʝʜʩʪʚʘ ʧʦʜʢʣʶʯʝʥʠʷ - ʵʪʦ ʬʠʟʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ ʠʣʠ 

ʘʧʧʘʨʘʪʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʩʝʪʠ. ɸʧʧʘʨʘʪʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʟʘʯʘʩʪʫʶ ʷʚʣʷʝʪʩʷ 

ʚʠʜʠʤʦʡ ʯʘʩʪʴʶ ʩʝʪʝʚʦʡ ʧʣʘʪʬʦʨʤʳ: ʥʦʫʪʙʫʢ, ʇʂ, ʢʦʤʤʫʪʘʪʦʨ, 

ʤʘʨʰʨʫʪʠʟʘʪʦʨ, ʙʝʩʧʨʦʚʦʜʥʘʷ ʪʦʯʢʘ ʜʦʩʪʫʧʘ ʠʣʠ ʢʘʙʝʣʠ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ 

ʩʦʝʜʠʥʝʥʠʷ ʫʩʪʨʦʡʩʪʚ. 

ʉʝʨʚʠʩʳ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʤʥʦʞʝʩʪʚʦ ʩʝʪʝʚʳʭ ʧʨʠʣʦʞʝʥʠʡ, ʢʦʪʦʨʳʝ 

ʣʶʜʠ ʠʩʧʦʣʴʟʫʶʪ ʝʞʝʜʥʝʚʥʦ, ʥʘʧʨʠʤʝʨ ʩʝʨʚʠʩʳ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʳ ʠ ʚʝʙ-

ʭʦʩʪʠʥʛʘ. ʇʨʦʮʝʩʩʳ ʦʙʝʩʧʝʯʠʚʘʶʪ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ, ʧʦʩʨʝʜʩʪʚʦʤ ʢʦʪʦʨʦʡ 

ʩʦʦʙʱʝʥʠʷ ʥʘʧʨʘʚʣʷʶʪʩʷ ʠ ʧʝʨʝʤʝʱʘʶʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʩʝʪʠ. ʇʨʦʮʝʩʩʳ ʤʝʥʝʝ 

ʦʯʝʚʠʜʥʳ ʜʣʷ ʥʘʩ, ʥʦ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʳ ʜʣʷ ʨʘʙʦʪʳ ʩʝʪʝʡ. 

 

ʇʨʦʤʝʞʫʪʦʯʥʳʝ ʩʝʪʝʚʳʝ ʫʩʪʨʦʡʩʪʚʘ 

ʇʨʦʤʝʞʫʪʦʯʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʩʦʝʜʠʥʷʶʪ ʦʪʜʝʣʴʥʳʝ ʦʢʦʥʝʯʥʳʝ 

ʫʩʪʨʦʡʩʪʚʘ ʩ ʩʝʪʴʶ ʠ ʤʦʛʫʪ ʩʦʝʜʠʥʷʪʴ ʥʝʩʢʦʣʴʢʦ ʦʪʜʝʣʴʥʳʭ ʩʝʪʝʡ ʜʣʷ 

ʩʦʟʜʘʥʠʷ ʦʙʲʝʜʠʥʝʥʥʦʡ ʩʝʪʠ. ʊʘʢʠʝ ʫʩʪʨʦʡʩʪʚʘ ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʦʜʢʣʶʯʝʥʠʝ ʠ 

ʧʨʦʭʦʞʜʝʥʠʝ ʧʦʪʦʢʦʚ ʜʘʥʥʳʭ ʧʦ ʩʝʪʠ. 
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ʉʨʝʜʩʪʚʘ ʩʝʪʝʚʦʛʦ ʧʦʜʢʣʶʯʝʥʠʷ 

ʉʚʷʟʴ ʚ ʩʝʪʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʯʝʨʝʟ ʩʨʝʜʳ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ. ʉʨʝʜʩʪʚʦ 

ʧʦʜʢʣʶʯʝʥʠʝ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʘʥʘʣ, ʧʦ ʢʦʪʦʨʦʤʫ ʩʦʦʙʱʝʥʠʝ ʧʝʨʝʜʘʝʪʩʷ 

ʦʪ ʠʩʪʦʯʥʠʢʘ ʢ ʘʜʨʝʩʘʪʫ. 

 

ʄʝʪʘʣʣʠʯʝʩʢʠʝ ʧʨʦʚʦʜʘ ʚ ʢʘʙʝʣʷʭ ð ʜʘʥʥʳʝ ʢʦʜʠʨʫʶʪʩʷ ʚ 

ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʠʤʧʫʣʴʩʳ. 

ʉʪʝʢʣʷʥʥʳʝ ʠʣʠ ʧʣʘʩʪʠʢʦʚʳʝ ʚʦʣʦʢʥʘ (ʦʧʪʦʚʦʣʦʢʦʥʥʳʡ ʢʘʙʝʣʴ) ð 

ʜʘʥʥʳʝ ʢʦʜʠʨʫʶʪʩʷ ʚ ʩʚʝʪʦʚʳʝ ʠʤʧʫʣʴʩʳ. 

ɹʝʩʧʨʦʚʦʜʥʘʷ ʧʝʨʝʜʘʯʘ ð ʜʘʥʥʳʝ ʢʦʜʠʨʫʶʪʩʷ ʧʨʠ ʧʦʤʦʱʠ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʚʦʣʥ ʨʘʜʠʦʯʘʩʪʦʪʥʦʛʦ ʜʠʘʧʘʟʦʥʘ. 

ʊʠʧʳ ʩʨʝʜʩʪʚ ʧʦʜʢʣʶʯʝʥʠʷ ʨʘʟʣʠʯʘʶʪʩʷ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʠ 

ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ. ʉʨʝʜʩʪʚʘ ʩʝʪʝʚʦʛʦ ʧʦʜʢʣʶʯʝʥʠʷ ʜʘʥʥʳʭ ʠʤʝʶʪ ʨʘʟʥʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʚʳʧʦʣʥʷʶʪ ʨʘʟʥʳʝ ʟʘʜʘʯʠ. 

ʇʨʝʜʩʪʘʚʣʝʥʠʷ ʩʝʪʠ 

ɼʣʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʫʩʪʨʦʡʩʪʚ ʠ ʢʘʥʘʣʦʚ, ʠʟ ʢʦʪʦʨʳʭ ʩʦʩʪʦʠʪ 

ʩʝʪʴ, ʥʘ ʩʭʝʤʘʭ ʩʝʪʝʡ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʠʤʚʦʣʳ, ʪʘʢʠʝ ʢʘʢ ʥʘ ʨʠʩ.  
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ʃʦʢʘʣʴʥʳʝ ʩʝʪʠ (LAN), ʛʣʦʙʘʣʴʥʳʝ ʩʝʪʠ (WAN), ʘ ʪʘʢʞʝ ʩʝʪʴ 

ʀʥʪʝʨʥʝʪ. 

ʊʠʧʳ ʩʝʪʝʡ 

ʉʝʪʝʚʳʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʤʦʛʫʪ ʟʥʘʯʠʪʝʣʴʥʦ ʦʪʣʠʯʘʪʴʩʷ ʧʦ ʩʣʝʜʫʶʱʠʤ 

ʢʨʠʪʝʨʠʷʤ: 

ʈʘʟʤʝʨ ʧʣʦʱʘʜʠ ʧʦʢʨʳʪʠʷ; 

ʂʦʣʠʯʝʩʪʚʦ ʧʦʜʢʣʶʯʝʥʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ 

ʂʦʣʠʯʝʩʪʚʦ ʠ ʪʠʧʳ ʜʦʩʪʫʧʥʳʭ ʩʣʫʞʙ 

ʆʙʣʘʩʪʴ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ 

ʅʘ ʨʠʩʫʥʢʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʚʘ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʪʠʧʘ ʩʝʪʝʚʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. 
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ʃʦʢʘʣʴʥʘʷ ʩʝʪʴ (LAN) ð ʩʝʪʝʚʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʧʨʝʜʦʩʪʘʚʣʷʶʱʘʷ 

ʜʦʩʪʫʧ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʠ ʦʢʦʥʝʯʥʳʤ ʫʩʪʨʦʡʩʪʚʘʤ ʥʘ ʥʝʙʦʣʴʰʦʡ ʪʝʨʨʠʪʦʨʠʠ; 

ʦʙʳʯʥʦ ʷʚʣʷʝʪʩʷ ʜʦʤʘʰʥʝʡ ʩʝʪʴʶ, ʩʝʪʴʶ ʤʘʣʦʛʦ ʠʣʠ ʢʨʫʧʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ, 

ʫʧʨʘʚʣʷʝʪʩʷ ʦʜʥʠʤ ʣʠʮʦʤ ʠʣʠ ʀʊ-ʦʪʜʝʣʦʤ ʠ ʧʨʠʥʘʜʣʝʞʠʪ ʠʤ. 

ɻʣʦʙʘʣʴʥʘʷ ʩʝʪʴ (WAN)  -ð ʩʝʪʝʚʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ, 

ʧʨʝʜʦʩʪʘʚʣʷʶʱʘʷ ʜʦʩʪʫʧ ʢ ʜʨʫʛʠʤ ʩʝʪʷʤ ʥʘ ʙʦʣʴʰʦʡ ʪʝʨʨʠʪʦʨʠʠ; ʦʙʳʯʥʦ 

ʧʨʠʥʘʜʣʝʞʠʪ ʧʨʦʚʘʡʜʝʨʘʤ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʫʩʣʫʛ ʠ ʥʘʭʦʜʠʪʩʷ ʧʦʜ ʠʭ 

ʫʧʨʘʚʣʝʥʠʝʤ. 

ɼʨʫʛʠʝ ʪʠʧʳ ʩʝʪʝʡ 

ɻʦʨʦʜʩʢʘʷ ʩʝʪʴ (Metropolitan Area Network, MAN) ð ʩʝʪʝʚʘʷ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʢʦʪʦʨʘʷ ʦʭʚʘʪʳʚʘʝʪ ʪʝʨʨʠʪʦʨʠʶ ʙʦʣʴʰʝ, ʯʝʤ ʣʦʢʘʣʴʥʘʷ 

ʩʝʪʴ, ʥʦ ʤʝʥʴʰʝ ʛʣʦʙʘʣʴʥʦʡ ʩʝʪʠ (ʥʘʧʨʠʤʝʨ, ʛʦʨʦʜ). ʂʘʢ ʧʨʘʚʠʣʦ, ʫʧʨʘʚʣʷʝʪ 

ʛʦʨʦʜʩʢʠʤʠ ʩʝʪʷʤʠ ʦʜʥʘ ʦʨʛʘʥʠʟʘʮʠʷ, ʥʘʧʨʠʤʝʨ ʢʨʫʧʥʳʡ ʩʝʪʝʚʦʡ ʦʧʝʨʘʪʦʨ. 

ɹʝʩʧʨʦʚʦʜʥʳʝ ʣʦʢʘʣʴʥʳʝ ʩʝʪʠ (WLAN) ð ʘʥʘʣʦʛʠʯʥʳ ʣʦʢʘʣʴʥʳʤ 

ʩʝʪʷʤ, ʥʦ ʩʦʝʜʠʥʷʶʪ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʦʢʦʥʝʯʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʥʘ ʥʝʙʦʣʴʰʦʡ 

ʪʝʨʨʠʪʦʨʠʠ ʩ ʧʦʤʦʱʴʶ ʙʝʩʧʨʦʚʦʜʥʦʡ ʩʚʷʟʠ. 

ʉʝʪʴ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ (SAN) ð ʩʝʪʝʚʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ, 

ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʜʣʷ ʧʦʜʜʝʨʞʢʠ ʬʘʡʣʦʚʳʭ ʩʝʨʚʝʨʦʚ, ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ, ʠʭ 

ʧʦʣʫʯʝʥʠʷ ʠʟ ʭʨʘʥʠʣʠʱʘ ʠ ʨʝʧʣʠʢʘʮʠʠ. 

ʉʝʪʠ LAN ð ʩʝʪʝʚʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʢʦʪʦʨʘʷ ʦʭʚʘʪʳʚʘʝʪ ʥʝʙʦʣʴʰʫʶ 

ʪʝʨʨʠʪʦʨʠʶ. ʆʩʦʙʝʥʥʦʩʪʠ ʩʝʪʝʡ LAN. 

ʉʝʪʠ LAN ʩʚʷʟʳʚʘʶʪ ʦʢʦʥʝʯʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʚ ʦʛʨʘʥʠʯʝʥʥʦʡ ʦʙʣʘʩʪʠ, 

ʥʘʧʨʠʤʝʨ ʚ ʜʦʤʝ, ʰʢʦʣʝ, ʦʬʠʩʥʦʤ ʟʜʘʥʠʠ ʠʣʠ ʢʦʤʧʣʝʢʩʝ ʟʜʘʥʠʡ. 

 

ʉʝʪʠ LAN ʦʙʳʯʥʦ ʘʜʤʠʥʠʩʪʨʠʨʫʝʪ ʦʜʥʘ ʦʨʛʘʥʠʟʘʮʠʷ ʠʣʠ ʯʘʩʪʥʦʝ ʣʠʮʦ. 

ɸʜʤʠʥʠʩʪʨʘʪʦʨ ʫʧʨʘʚʣʷʝʪ ʧʦʣʠʪʠʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʢʦʥʪʨʦʣʝʤ ʜʦʩʪʫʧʘ ʥʘ 

ʩʝʪʝʚʦʤ ʫʨʦʚʥʝ. 
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ʉʝʪʠ LAN ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦʡ ʜʦʩʪʫʧ ʢ ʚʥʫʪʨʝʥʥʠʤ 

ʦʢʦʥʝʯʥʳʤ ʠ ʧʨʦʤʝʞʫʪʦʯʥʳʤ ʫʩʪʨʦʡʩʪʚʘʤ. 

ɻʣʦʙʘʣʴʥʳʝ ʩʝʪʠ ð ʩʝʪʝʚʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʢʦʪʦʨʘʷ ʦʭʚʘʪʳʚʘʝʪ 

ʦʙʰʠʨʥʫʶ ʪʝʨʨʠʪʦʨʠʶ. ɻʣʦʙʘʣʴʥʳʤʠ ʩʝʪʷʤʠ ʦʙʳʯʥʦ ʫʧʨʘʚʣʷʶʪ ʦʧʝʨʘʪʦʨʳ 

ʩʚʷʟʠ (SP) ʠʣʠ ʀʥʪʝʨʥʝʪ-ʧʨʦʚʘʡʜʝʨʳ (ISP). 

 

ʆʩʦʙʝʥʥʦʩʪʠ ʛʣʦʙʘʣʴʥʳʭ ʩʝʪʝʡ. 

ʉʝʪʠ WAN ʩʚʷʟʳʚʘʶʪ ʣʦʢʘʣʴʥʳʝ ʩʝʪʠ ʚ ʦʙʰʠʨʥʳʭ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ 

ʦʙʣʘʩʪʷʭ, ʪʘʢʠʭ ʢʘʢ ʛʦʨʦʜʘ, ʰʪʘʪʳ, ʨʝʛʠʦʥʳ, ʩʪʨʘʥʳ ʠʣʠ ʢʦʥʪʠʥʝʥʪʳ. 

ʋʧʨʘʚʣʷʶʪ ʛʣʦʙʘʣʴʥʳʤʠ ʩʝʪʷʤʠ ʦʙʳʯʥʦ ʨʘʟʣʠʯʥʳʝ ʦʧʝʨʘʪʦʨʳ ʩʚʷʟʠ. 

ʉʝʪʠ WAN ʦʙʳʯʥʦ ʦʙʝʩʧʝʯʠʚʘʶʪ ʤʝʥʝʝ ʩʢʦʨʦʩʪʥʳʝ ʩʦʝʜʠʥʝʥʠʷ ʤʝʞʜʫ 

ʣʦʢʘʣʴʥʳʤʠ ʩʝʪʷʤʠ. 

ʀʥʪʝʨʥʝʪ 

ʀʥʪʝʨʥʝʪ ð ʵʪʦ ʦʙʲʝʜʠʥʝʥʠʝ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʩʝʪʝʡ ʚ ʤʠʨʦʚʦʤ 

ʤʘʩʰʪʘʙʝ. ʅʘ ʜʘʥʥʦʤ ʨʠʩʫʥʢʝ ʀʥʪʝʨʥʝʪ ʧʦʢʘʟʘʥ ʢʘʢ ʦʙʲʝʜʠʥʝʥʠʝ 

ʧʦʜʢʣʶʯʝʥʥʳʭ ʜʨʫʛ ʢ ʜʨʫʛʫ ʩʝʪʝʡ LAN ʠ WAN. ʅʝʢʦʪʦʨʳʝ ʩʝʪʠ LAN ʚ 

ʧʨʠʤʝʨʝ ʧʦʜʢʣʶʯʝʥʳ ʜʨʫʛ ʢ ʜʨʫʛʫ ʯʝʨʝʟ ʩʝʪʴ WAN. ɿʘʪʝʤ ʛʣʦʙʘʣʴʥʳʝ ʩʝʪʠ 

ʩʦʝʜʠʥʷʶʪʩʷ ʤʝʞʜʫ ʩʦʙʦʡ. ʂʨʘʩʥʳʝ ʣʠʥʠʠ ʩʦʝʜʠʥʝʥʠʷ ʛʣʦʙʘʣʴʥʳʭ ʩʝʪʝʡ 

ʦʪʦʙʨʘʞʘʶʪ ʚʩʝ ʤʥʦʛʦʦʙʨʘʟʠʝ ʩʧʦʩʦʙʦʚ ʧʦʜʢʣʶʯʝʥʠʷ ʩʝʪʝʡ. ɻʣʦʙʘʣʴʥʳʝ 

ʩʝʪʠ ʤʦʛʫʪ ʩʦʝʜʠʥʷʪʴʩʷ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʧʦʩʨʝʜʩʪʚʦʤ ʤʝʜʥʳʭ ʧʨʦʚʦʜʦʚ, 

ʦʧʪʦʚʦʣʦʢʦʥʥʦʛʦ ʢʘʙʝʣʷ ʠ ʙʝʩʧʨʦʚʦʜʥʦʡ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ (ʥʘ ʨʠʩʫʥʢʝ ʥʝ 

ʧʦʢʘʟʘʥʘ). 
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ʀʥʪʝʨʥʝʪ ʥʝ ʧʨʠʥʘʜʣʝʞʠʪ ʢʘʢʦʤʫ-ʣʠʙʦ ʣʠʮʫ ʠʣʠ ʛʨʫʧʧʝ ʣʶʜʝʡ. 

ʆʙʝʩʧʝʯʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʦʙʱʝʥʠʷ ʩ ʧʦʤʦʱʴʶ ʪʘʢʦʡ ʨʘʟʥʦʦʙʨʘʟʥʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʪʨʝʙʫʝʪ ʧʨʠʤʝʥʝʥʠʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʠ ʦʙʱʝʧʨʠʟʥʘʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʠ ʩʪʘʥʜʘʨʪʦʚ, ʘ ʪʘʢʞʝ ʩʦʚʤʝʩʪʥʦʡ ʨʘʙʦʪʳ ʤʥʦʛʠʭ ʫʯʨʝʞʜʝʥʠʡ, 

ʘʜʤʠʥʠʩʪʨʠʨʫʶʱʠʭ ʩʝʪʠ. ɺʦʧʨʦʩʘʤʠ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʩʪʨʫʢʪʫʨʳ ʠ 

ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʧʨʦʪʦʢʦʣʦʚ ʠ ʧʨʦʮʝʩʩʦʚ ʀʥʪʝʨʥʝʪʘ ʟʘʥʠʤʘʶʪʩʷ ʩʧʝʮʠʘʣʴʥʳʝ 

ʦʨʛʘʥʠʟʘʮʠʠ. ʕʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʀʥʞʝʥʝʨʥʫʶ ʛʨʫʧʧʫ ʧʦ 

ʨʘʟʚʠʪʠʶ ʀʥʪʝʨʥʝʪʘ (Internet Engineering Task Force, IETF), ɸʩʩʦʮʠʘʮʠʶ ʧʦ 

ʧʨʠʩʚʦʝʥʠʶ ʠʤʝʥ ʠ ʥʦʤʝʨʦʚ ʧʦʨʪʦʚ (International Corporation for Assigned 

Names and Numbers, ICANN) ʠ ʉʦʚʝʪ ʧʦ ʘʨʭʠʪʝʢʪʫʨʝ ʩʝʪʠ ʀʥʪʝʨʥʝʪ (Internet 

Architecture Board, IAB), ʘ ʪʘʢʞʝ ʤʥʦʛʠʝ ʜʨʫʛʠʝ. 

ʊʝʭʥʦʣʦʛʠʠ ʜʦʩʪʫʧʘ ʢ ʀʥʪʝʨʥʝʪʫ 

ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʩʧʦʩʦʙʦʚ ʧʦʜʢʣʶʯʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ 

ʦʨʛʘʥʠʟʘʮʠʡ ʢ ʀʥʪʝʨʥʝʪʫ. 

ɼʦʤʘʰʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʠ, ʫʜʘʣʝʥʥʳʝ ʩʦʪʨʫʜʥʠʢʠ ʢʦʤʧʘʥʠʡ ʠ ʤʘʣʳʝ 

ʦʬʠʩʳ, ʢʘʢ ʧʨʘʚʠʣʦ, ʜʣʷ ʜʦʩʪʫʧʘ ʚ ʀʥʪʝʨʥʝʪ ʥʫʞʜʘʶʪʩʷ ʚ ʧʦʜʢʣʶʯʝʥʠʠ ʢ 

ʧʦʩʪʘʚʱʠʢʘʤ ʫʩʣʫʛ ʀʥʪʝʨʥʝʪʘ. ɺʘʨʠʘʥʪʳ ʧʦʜʢʣʶʯʝʥʠʷ ʩʫʱʝʩʪʚʝʥʥʦ 

ʤʝʥʷʶʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʥʪʝʨʥʝʪ-ʧʨʦʚʘʡʜʝʨʘ ʠ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ 

ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ. ʆʜʥʘʢʦ ʧʦʧʫʣʷʨʥʳʝ ʚʘʨʠʘʥʪʳ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ 

ʰʠʨʦʢʦʧʦʣʦʩʥʫʶ ʢʘʙʝʣʴʥʫʶ ʩʝʪʴ, ʰʠʨʦʢʦʧʦʣʦʩʥʫʶ ʮʠʬʨʦʚʫʶ ʘʙʦʥʝʥʪʩʢʫʶ 

ʣʠʥʠʶ (DSL), ʙʝʩʧʨʦʚʦʜʥʳʝ ʛʣʦʙʘʣʴʥʳʝ ʩʝʪʠ ʠ ʤʦʙʠʣʴʥʳʝ ʩʝʨʚʠʩʳ. 
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ʆʨʛʘʥʠʟʘʮʠʷʤ ʦʙʳʯʥʦ ʥʫʞʝʥ ʜʦʩʪʫʧ ʢ ʜʨʫʛʠʤ ʢʦʨʧʦʨʘʪʠʚʥʳʤ ʫʟʣʘʤ ʠ 

ʀʥʪʝʨʥʝʪʫ. ɼʣʷ ʙʠʟʥʝʩ-ʩʝʨʚʠʩʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʚʝʙ-ʢʦʥʬʝʨʝʥʮʠʡ, IP-

ʪʝʣʝʬʦʥʦʚ, ʮʝʥʪʨʦʚ ʦʙʨʘʙʦʪʢʠ ʠ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ ʪʨʝʙʫʶʪʩʷ ʙʳʩʪʨʳʝ 

ʩʦʝʜʠʥʝʥʠʷ. 

 

ʀʥʪʝʨʥʝʪ-ʧʦʜʢʣʶʯʝʥʠʝ ʜʣʷ ʜʦʤʘ ʠ ʥʝʙʦʣʴʰʦʛʦ ʦʬʠʩʘ 

ʅʘ ʨʠʩʫʥʢʝ ʧʦʢʘʟʘʥʳ ʩʪʘʥʜʘʨʪʥʳʝ ʚʘʨʠʘʥʪʳ ʧʦʜʢʣʶʯʝʥʠʷ ʤʘʣʳʭ ʠ 

ʜʦʤʘʰʥʠʭ ʦʬʠʩʦʚ. 

 

ʂʘʙʝʣʴʥʦʝ ʧʦʜʢʣʶʯʝʥʠʝ ð ʦʙʳʯʥʦ ʧʨʝʜʣʘʛʘʶʪ ʧʦʩʪʘʚʱʠʢʠ ʫʩʣʫʛ 

ʢʘʙʝʣʴʥʦʛʦ ʪʝʣʝʚʠʜʝʥʠʷ. ɼʘʥʥʳʝ ʧʝʨʝʜʘʶʪʩʷ ʧʦ ʪʦʤʫ ʞʝ ʢʘʙʝʣʶ, ʢʦʪʦʨʳʡ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʝʨʝʜʘʯʠ ʩʠʛʥʘʣʦʚ ʢʘʙʝʣʴʥʦʛʦ ʪʝʣʝʚʠʜʝʥʠʷ. ʕʪʦʪ ʩʧʦʩʦʙ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʀʥʪʝʨʥʝʪʫ ʩ ʚʳʩʦʢʦʡ ʧʨʦʧʫʩʢʥʦʡ 

ʩʧʦʩʦʙʥʦʩʪʴʶ ʠ ʧʦʩʪʦʷʥʥʳʤ ʜʦʩʪʫʧʦʤ ʢ ʩʝʪʠ. 

DSL ð ʮʠʬʨʦʚʘʷ ʘʙʦʥʝʥʪʩʢʘʷ ʣʠʥʠʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʜʢʣʶʯʝʥʠʝ ʢ 

ʀʥʪʝʨʥʝʪʫ ʩ ʚʳʩʦʢʦʡ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʠ ʧʦʩʪʦʷʥʥʳʤ ʜʦʩʪʫʧʦʤ ʢ 

ʩʝʪʠ. DSL ʠʩʧʦʣʴʟʫʝʪ ʪʝʣʝʬʦʥʥʳʝ ʣʠʥʠʠ ʩʚʷʟʠ. ʆʙʳʯʥʦ ʥʝʙʦʣʴʰʠʝ ʠ 
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ʜʦʤʘʰʥʠʝ ʦʬʠʩʳ ʠʩʧʦʣʴʟʫʶʪ ʘʩʠʤʤʝʪʨʠʯʥʳʝ ʣʠʥʠʠ DSL (ADSL), ʚ ʢʦʪʦʨʳʭ 

ʜʘʥʥʳʝ ʧʦʣʴʟʦʚʘʪʝʣʶ ʧʝʨʝʜʘʶʪʩʷ ʩ ʙʦʣʴʰʝʡ ʩʢʦʨʦʩʪʴʶ, ʯʝʤ ʦʪ ʧʦʣʴʟʦʚʘʪʝʣʷ. 

ʉʦʪʦʚʘʷ ʩʚʷʟʴ ð ʜʣʷ ʜʦʩʪʫʧʘ ʚ ʀʥʪʝʨʥʝʪ ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʦʙʠʣʴʥʘʷ 

ʪʝʣʝʬʦʥʥʘʷ ʩʝʪʴ. ɺ ʣʶʙʦʡ ʪʦʯʢʝ, ʛʜʝ ʜʦʩʪʫʧʝʥ ʩʠʛʥʘʣ ʩʦʪʦʚʦʡ ʩʝʪʠ, ʤʦʞʥʦ 

ʧʦʣʫʯʠʪʴ ʜʦʩʪʫʧ ʚ ʀʥʪʝʨʥʝʪ. ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʙʫʜʝʪ ʦʛʨʘʥʠʯʝʥʘ 

ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʪʝʣʝʬʦʥʘ ʠ ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʠ, ʢ ʢʦʪʦʨʦʡ ʦʥ ʧʦʜʢʣʶʯʝʥ. 

ʉʧʫʪʥʠʢʦʚʘʷ ʩʚʷʟʴ ð ʩʧʫʪʥʠʢʦʚʳʝ ʠʥʪʝʨʥʝʪ-ʢʘʥʘʣʳ ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʨʘʡʦʥʘʭ, ʛʜʝ ʥʝʪ ʜʨʫʛʠʭ ʩʧʦʩʦʙʦʚ ʧʦʜʢʣʶʯʝʥʠʷ. ɼʣʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʧʫʪʥʠʢʦʚʳʭ ʘʥʪʝʥʥ ʥʝʦʙʭʦʜʠʤʦ, ʯʪʦʙʳ ʩʧʫʪʥʠʢ ʥʘʭʦʜʠʣʩʷ ʚ 

ʟʦʥʝ ʧʨʷʤʦʡ ʚʠʜʠʤʦʩʪʠ. 

ʊʝʣʝʬʦʥʥʳʡ ʢʦʤʤʫʪʠʨʫʝʤʳʡ ʜʦʩʪʫʧ ð ʵʪʦ ʵʢʦʥʦʤʠʯʥʳʡ ʚʘʨʠʘʥʪ 

ʧʦʜʢʣʶʯʝʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʣʶʙʦʡ ʪʝʣʝʬʦʥʥʦʡ ʣʠʥʠʠ ʠ ʤʦʜʝʤʘ. ʅʠʟʢʘʷ 

ʧʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʢʦʤʤʫʪʠʨʫʝʤʦʡ ʣʠʥʠʠ ʦʙʳʯʥʦ ʥʝʜʦʩʪʘʪʦʯʥʘ ʜʣʷ 

ʧʝʨʝʜʘʯʠ ʙʦʣʴʰʦʛʦ ʦʙʲʝʤʘ ʜʘʥʥʳʭ. ʆʜʥʘʢʦ ʪʘʢʘʷ ʣʠʥʠʷ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʝʟʥʘ 

ʜʣʷ ʤʦʙʠʣʴʥʦʛʦ ʜʦʩʪʫʧʘ ʚ ʧʫʪʠ. 

ɼʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʜʦʤʦʚ ʠ ʥʝʙʦʣʴʰʠʭ ʦʬʠʩʦʚ ʚʩʝ ʯʘʱʝ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʦʧʪʦʚʦʣʦʢʦʥʥʳʝ ʢʘʙʝʣʠ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʠʥʪʝʨʥʝʪ-ʧʨʦʚʘʡʜʝʨʘʤ ʦʙʝʩʧʝʯʠʚʘʪʴ 

ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʩʢʦʨʦʩʪʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ, ʘ ʪʘʢʞʝ ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʙʦʣʴʰʝ 

ʫʩʣʫʛ, ʥʘʧʨʠʤʝʨ ʀʥʪʝʨʥʝʪ, ʪʝʣʝʬʦʥ ʠ ʪʝʣʝʚʠʜʝʥʠʝ. 

ʉʧʦʩʦʙ ʧʦʜʢʣʶʯʝʥʠʷ ʟʘʚʠʩʠʪ ʦʪ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʥʘʣʠʯʠʷ ʚ ʨʝʛʠʦʥʝ ʦʧʝʨʘʪʦʨʘ ʩʚʷʟʠ. 

ʀʥʪʝʨʥʝʪ-ʧʦʜʢʣʶʯʝʥʠʝ ʜʣʷ ʧʨʝʜʧʨʠʷʪʠʡ 

ʂʦʨʧʦʨʘʪʠʚʥʳʝ ʚʘʨʠʘʥʪʳ ʧʦʜʢʣʶʯʝʥʠʷ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʚʘʨʠʘʥʪʦʚ ʜʣʷ 

ʜʦʤʘʰʥʝʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ. ʂʦʤʧʘʥʠʠ ʤʦʞʝʪ ʪʨʝʙʦʚʘʪʴʩʷ ʙʦʣʝʝ ʚʳʩʦʢʘʷ 

ʧʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ, ʚʳʜʝʣʝʥʥʘʷ ʣʠʥʠʷ ʠ ʫʧʨʘʚʣʷʝʤʳʝ ʫʩʣʫʛʠ. 

ɼʦʩʪʫʧʥʳʝ ʚʘʨʠʘʥʪʳ ʧʦʜʢʣʶʯʝʥʠʷ ʟʘʚʠʩʷʪ ʦʪ ʪʝʭʥʦʣʦʛʠʡ, ʢʦʪʦʨʳʝ 

ʠʩʧʦʣʴʟʫʶʪ ʦʧʝʨʘʪʦʨʳ ʩʚʷʟʠ, ʥʘʭʦʜʷʱʠʝʩʷ ʨʷʜʦʤ. 

ʅʘ ʨʠʩʫʥʢʝ ʧʦʢʘʟʘʥʳ ʩʪʘʥʜʘʨʪʥʳʝ ʚʘʨʠʘʥʪʳ ʧʦʜʢʣʶʯʝʥʠʷ ʜʣʷ 

ʧʨʝʜʧʨʠʷʪʠʡ. 
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ɺʳʜʝʣʝʥʥʘʷ ʘʨʝʥʜʦʚʘʥʥʘʷ ʣʠʥʠʷ ð ʘʨʝʥʜʦʚʘʥʥʳʝ ʣʠʥʠʠ ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʩʦʙʦʡ ʟʘʨʝʟʝʨʚʠʨʦʚʘʥʥʳʝ ʢʘʥʘʣʳ ʚ ʩʝʪʠ ʦʧʝʨʘʪʦʨʘ ʩʚʷʟʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ 

ʩʚʷʟʴ ʤʝʞʜʫ ʛʝʦʛʨʘʬʠʯʝʩʢʠ ʫʜʘʣʝʥʥʳʤʠ ʦʬʠʩʘʤʠ ʜʣʷ ʧʝʨʝʜʘʯʠ ʛʦʣʦʩʘ ʠ 

ʜʘʥʥʳʭ ʚ ʯʘʩʪʥʦʡ ʩʝʪʠ. ʇʣʘʪʘ ʟʘ ʘʨʝʥʜʫ ʪʘʢʠʭ ʢʘʥʘʣʦʚ ʩʚʷʟʠ ʦʙʳʯʥʦ 

ʚʟʠʤʘʝʪʩʷ ʝʞʝʤʝʩʷʯʥʦ ʠʣʠ ʝʞʝʛʦʜʥʦ. ʆʥʠ ʤʦʛʫʪ ʙʳʪʴ ʜʦʨʦʛʠʤʠ. 

ɻʣʦʙʘʣʴʥʘʷ ʩʝʪʴ Ethernet ð ʛʣʦʙʘʣʴʥʳʝ ʩʝʪʠ Ethernet ʧʦʟʚʦʣʷʶʪ 

ʨʘʩʰʠʨʠʪʴ ʩʝʪʠ LAN ʜʦ WAN. ʆ ʪʝʭʥʦʣʦʛʠʠ ʣʦʢʘʣʴʥʳʭ ʩʝʪʝʡ Ethernet ʚʳ 

ʫʟʥʘʝʪʝ ʠʟ ʩʣʝʜʫʶʱʠʭ ʛʣʘʚ. ʇʨʝʠʤʫʱʝʩʪʚʘ ʪʝʭʥʦʣʦʛʠʠ Ethernet ʪʝʧʝʨʴ 

ʜʦʩʪʫʧʥʳ ʠ ʚ ʛʣʦʙʘʣʴʥʳʭ ʩʝʪʷʭ. 

ʉʝʪʴ ʢʘʢ ʧʣʘʪʬʦʨʤʘ. 

ʊʨʘʜʠʮʠʦʥʥʳʝ ʦʙʦʩʦʙʣʝʥʥʳʝ ʩʝʪʠ 

ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʨʘʩʩʤʦʪʨʠʤ ʫʯʝʙʥʦʝ ʟʜʘʥʠʝ, ʧʦʩʪʨʦʝʥʥʦʝ 30 ʣʝʪ 

ʥʘʟʘʜ. ɺ ʥʝʢʦʪʦʨʳʭ ʘʫʜʠʪʦʨʠʷʭ ʙʳʣʠ ʧʨʦʣʦʞʝʥʳ ʢʘʙʝʣʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ, 

ʪʝʣʝʬʦʥʥʦʡ ʩʝʪʠ ʠ ʪʝʣʝʚʠʜʝʥʠʷ. ʕʪʠ ʩʝʪʠ ʙʳʣʠ ʨʘʟʨʦʟʥʝʥʳ, ʘ ʟʥʘʯʠʪ, ʥʝ 

ʤʦʛʣʠ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʜʨʫʛ ʩ ʜʨʫʛʦʤ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ. ɺʩʝ ʩʝʪʠ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʨʘʟʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʜʣʷ ʧʝʨʝʜʘʯʠ ʩʠʛʥʘʣʘ. ɺ ʢʘʞʜʦʡ ʩʝʪʠ ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʫʩʧʝʰʥʦʡ ʩʚʷʟʠ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʩʚʦʡ ʩʦʙʩʪʚʝʥʥʳʡ ʥʘʙʦʨ ʧʨʘʚʠʣ 

ʠ ʩʪʘʥʜʘʨʪʦʚ. 
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ʂʦʥʚʝʨʛʝʥʪʥʘʷ ʩʝʪʴ 

ʉʝʛʦʜʥʷ ʨʘʟʨʦʟʥʝʥʥʳʝ ʩʝʪʠ ʜʘʥʥʳʭ, ʪʝʣʝʬʦʥʥʳʝ ʠ ʚʠʜʝʦ ʩʝʪʠ 

ʦʙʲʝʜʠʥʷʶʪʩʷ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʚʳʜʝʣʝʥʥʳʭ ʩʝʪʝʡ ʢʦʥʚʝʨʛʝʥʪʥʳʝ ʩʝʪʠ 

ʧʦʟʚʦʣʷʶʪ ʧʝʨʝʜʘʚʘʪʴ ʜʘʥʥʳʝ, ʛʦʣʦʩ ʠ ʚʠʜʝʦ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʪʠʧʘʤʠ 

ʫʩʪʨʦʡʩʪʚ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʩʝʪʝʚʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʢʘʢ 

ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ. ʉʝʪʝʚʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʠʩʧʦʣʴʟʫʝʪ ʦʜʥʠ ʠ ʪʝ ʞʝ 

ʧʨʘʚʠʣʘ, ʩʦʛʣʘʰʝʥʠʷ ʠ ʩʪʘʥʜʘʨʪʳ ʨʝʘʣʠʟʘʮʠʠ. 

 



28 
 

ʉʝʪʝʚʘʷ ʘʨʭʠʪʝʢʪʫʨʘ 

ʉʝʪʠ ʜʦʣʞʥʳ ʧʦʜʜʝʨʞʠʚʘʪʴ ʰʠʨʦʢʠʡ ʥʘʙʦʨ ʧʨʠʣʦʞʝʥʠʡ ʠ ʩʝʨʚʠʩʦʚ, ʘ 

ʪʘʢʞʝ ʤʥʦʞʝʩʪʚʦ ʪʠʧʦʚ ʢʘʙʝʣʝʡ ʠ ʫʩʪʨʦʡʩʪʚ, ʠʟ ʢʦʪʦʨʳʭ ʩʦʩʪʦʠʪ ʬʠʟʠʯʝʩʢʘʷ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ. ʊʝʨʤʠʥ çʩʝʪʝʚʘʷ ʘʨʭʠʪʝʢʪʫʨʘè ʚ ʵʪʦʤ ʢʦʥʪʝʢʩʪʝ ʦʪʥʦʩʠʪʩʷ ʢ 

ʪʝʭʥʦʣʦʛʠʷʤ, ʢʦʪʦʨʳʝ ʧʦʜʜʝʨʞʠʚʘʶʪ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ, ʘ ʪʘʢʞʝ ʢ 

ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʥʥʳʤ ʫʩʣʫʛʘʤ ʠ ʧʨʘʚʠʣʘʤ ʠʣʠ ʧʨʦʪʦʢʦʣʘʤ, ʢʦʪʦʨʳʝ ʩʣʫʞʘʪ 

ʜʣʷ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʚ ʩʝʪʠ. 

 

ʇʦ ʤʝʨʝ ʨʘʟʚʠʪʠʷ ʩʝʪʝʡ ʩʪʘʥʦʚʠʪʩʷ ʦʯʝʚʠʜʥʳʤ, ʯʪʦ ʜʣʷ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ 

ʧʦʪʨʝʙʥʦʩʪʝʡ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʘʨʭʠʪʝʢʪʫʨʘ ʜʦʣʞʥʘ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʯʝʪʳʨʝʤ 

ʦʩʥʦʚʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ: 

ʆʪʢʘʟʦʫʩʪʦʡʯʠʚʦʩʪʴ; 

ʄʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ; 

ɻʘʨʘʥʪʠʨʦʚʘʥʥʘʷ ʧʦʣʦʩʘ ʧʨʦʧʫʩʢʘʥʠʷ; 

ɹʝʟʦʧʘʩʥʦʩʪʴ. 

ʆʪʢʘʟʦʫʩʪʦʡʯʠʚʦʩʪʴ 

ʀʥʪʝʨʥʝʪ ʜʦʣʞʝʥ ʙʳʪʴ ʚʩʝʛʜʘ ʜʦʩʪʫʧʝʥ ʤʠʣʣʠʦʥʘʤ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, 

ʢʦʪʦʨʳʝ ʨʘʩʩʯʠʪʳʚʘʶʪ ʥʘ ʝʛʦ ʙʝʩʧʝʨʝʙʦʡʥʫʶ ʨʘʙʦʪʫ. ɼʣʷ ʵʪʦʛʦ ʪʨʝʙʫʝʪʩʷ 

ʦʪʢʘʟʦʫʩʪʦʡʯʠʚʘʷ ʩʝʪʝʚʘʷ ʘʨʭʠʪʝʢʪʫʨʘ.  
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ʄʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ 

ʄʘʩʰʪʘʙʠʨʫʝʤʫʶ ʩʝʪʴ ʤʦʞʥʦ ʙʳʩʪʨʦ ʨʘʩʰʠʨʠʪʴ, ʦʙʝʩʧʝʯʠʚ 

ʧʦʜʜʝʨʞʢʫ ʥʦʚʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʧʨʠʣʦʞʝʥʠʡ ʙʝʟ ʩʥʠʞʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʦʙʩʣʫʞʠʚʘʥʠʷ ʩʫʱʝʩʪʚʫʶʱʠʭ. ʅʘ ʨʠʩʫʥʢʝ ʧʦʢʘʟʘʥʦ, ʢʘʢ ʤʦʞʥʦ ʣʝʛʢʦ 

ʜʦʙʘʚʠʪʴ ʥʦʚʫʶ ʩʝʪʴ ʢ ʩʫʱʝʩʪʚʫʶʱʝʡ.  

 

ʂʘʯʝʩʪʚʦ ʦʙʩʣʫʞʠʚʘʥʠʷ 

ʂʘʯʝʩʪʚʦ ʦʙʩʣʫʞʠʚʘʥʠʷ (QoS) ʩʝʛʦʜʥʷ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʧʦʩʪʦʷʥʥʦ 

ʨʘʩʪʫʱʠʭ ʪʨʝʙʦʚʘʥʠʡ ʢ ʩʝʪʠ. ʅʦʚʳʝ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʷ, ʥʘʧʨʠʤʝʨ ʧʝʨʝʜʘʯʘ 

ʛʦʣʦʩʘ ʠ ʚʠʜʝʦ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ, ʟʘʜʘʶʪ ʙʦʣʝʝ ʚʳʩʦʢʠʝ 

ʪʨʝʙʦʚʘʥʠʷ ʢ ʢʘʯʝʩʪʚʫ ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʫʩʣʫʛ.  



30 
 

 

ɹʝʟʦʧʘʩʥʦʩʪʴ 

ʉʝʪʝʚʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʩʝʨʚʠʩʳ ʠ ʜʘʥʥʳʝ, ʢʦʪʦʨʳʝ ʩʦʜʝʨʞʘʪʩʷ ʚ 

ʫʩʪʨʦʡʩʪʚʘʭ, ʧʦʜʢʣʶʯʝʥʥʳʭ ʢ ʩʝʪʷʤ, ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʚʘʞʥʳʝ ʣʠʯʥʳʝ ʠ 

ʢʦʨʧʦʨʘʪʠʚʥʳʝ ʘʢʪʠʚʳ. ʉʫʱʝʩʪʚʫʝʪ ʜʚʘ ʪʠʧʘ ʧʨʦʙʣʝʤ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʝʪʠ, 

ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ ʫʯʝʩʪʴ: ʙʝʟʦʧʘʩʥʦʩʪʴ ʩʝʪʝʚʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠ 

ʙʝʟʦʧʘʩʥʦʩʪʴ ʠʥʬʦʨʤʘʮʠʠ. 

 

ɹʝʟʦʧʘʩʥʦʩʪʴ ʠʥʬʦʨʤʘʮʠʠ ʦʟʥʘʯʘʝʪ ʟʘʱʠʪʫ ʧʘʢʝʪʦʚ ʜʘʥʥʳʭ, 

ʧʝʨʝʜʘʚʘʝʤʳʭ ʧʦ ʩʝʪʠ, ʘ ʪʘʢʞʝ ʠʥʬʦʨʤʘʮʠʠ, ʭʨʘʥʷʱʝʡʩʷ ʥʘ ʧʦʜʢʣʶʯʝʥʥʳʭ ʢ 

ʩʝʪʠ ʫʩʪʨʦʡʩʪʚʘʭ. ʉʫʱʝʩʪʚʫʝʪ ʪʨʠ ʦʩʥʦʚʥʳʭ ʪʨʝʙʦʚʘʥʠʷ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʝʪʠ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 
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ʂʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʴ ð ʪʦʣʴʢʦ ʫʢʘʟʘʥʥʳʝ ʠ ʘʚʪʦʨʠʟʦʚʘʥʥʳʝ 

ʧʦʣʫʯʘʪʝʣʠ ʤʦʛʫʪ ʠʤʝʪʴ ʜʦʩʪʫʧ ʢ ʜʘʥʥʳʤ. 

ʎʝʣʦʩʪʥʦʩʪʴ ð ʛʘʨʘʥʪʠʷ ʪʦʛʦ, ʯʪʦ ʠʥʬʦʨʤʘʮʠʷ ʥʝ ʙʳʣʘ ʠʟʤʝʥʝʥʘ ʚ 

ʧʨʦʮʝʩʩʝ ʧʝʨʝʜʘʯʠ ʦʪ ʠʩʭʦʜʥʦʛʦ ʧʫʥʢʪʘ ʢ ʤʝʩʪʫ ʥʘʟʥʘʯʝʥʠʷ. 

ɼʦʩʪʫʧʥʦʩʪʴ ð ʩʚʦʝʚʨʝʤʝʥʥʳʡ ʠ ʥʘʜʝʞʥʳʡ ʜʦʩʪʫʧ ʢ ʜʘʥʥʳʤ ʜʣʷ 

ʘʚʪʦʨʠʟʦʚʘʥʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

ʅʦʚʳʝ ʪʝʥʜʝʥʮʠʠ 

ʇʦ ʤʝʨʝ ʨʘʟʚʠʪʠʷ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʧʦʷʚʣʝʥʠʷ ʥʘ ʨʳʥʢʝ ʥʦʚʳʭ 

ʦʢʦʥʝʯʥʳʭ ʫʩʪʨʦʡʩʪʚ ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʧʦʪʨʝʙʠʪʝʣʠ ʜʦʣʞʥʳ ʧʦʩʪʦʷʥʥʦ 

ʧʨʠʩʧʦʩʘʙʣʠʚʘʪʴʩʷ ʢ ʩʦʚʨʝʤʝʥʥʳʤ ʠʟʤʝʥʷʶʱʠʤʩʷ ʫʩʣʦʚʠʷʤ. ʈʦʣʴ ʩʝʪʠ 

ʠʟʤʝʥʷʝʪʩʷ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʩʚʷʟʠ ʤʝʞʜʫ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ, ʫʩʪʨʦʡʩʪʚʘʤʠ ʠ 

ʠʥʬʦʨʤʘʮʠʝʡ. ʉʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʥʦʚʳʭ ʪʝʥʜʝʥʮʠʡ ʚ ʨʘʟʚʠʪʠʠ ʩʝʪʝʚʳʭ 

ʪʝʭʥʦʣʦʛʠʡ, ʢʦʪʦʨʳʝ ʧʦʚʣʠʷʶʪ ʥʘ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʧʦʪʨʝʙʠʪʝʣʝʡ. ʉʨʝʜʠ 

ʥʝʢʦʪʦʨʳʭ ʦʩʥʦʚʥʳʭ ʪʝʥʜʝʥʮʠʡ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ: 

çʇʨʠʥʝʩʠ ʥʘ ʨʘʙʦʪʫ ʩʚʦʝ ʫʩʪʨʦʡʩʪʚʦè (Bring Your Own Device, BYOD); 

ʉʦʚʤʝʩʪʥʘʷ ʨʘʙʦʪʘ ʯʝʨʝʟ ʀʥʪʝʨʥʝʪ; 

ɺʠʜʝʦʩʚʷʟʴ; 

ʆʙʣʘʯʥʳʝ ʚʳʯʠʩʣʝʥʠʷ. 
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ʉʝʪʝʚʳʝ ʧʨʦʪʦʢʦʣʳ ʠ ʢʦʤʤʫʥʠʢʘʮʠʠ. ʇʨʘʚʠʣʘ ʢʦʤʤʫʥʠʢʘʮʠʡ. ʉʝʪʝʚʳʝ 

ʧʨʦʪʦʢʦʣʳ ʠ ʩʪʘʥʜʘʨʪʳ. ʇʝʨʝʜʘʯʘ ʜʘʥʥʳʭ ʚ ʩʝʪʠ 

 

ɹʦʨʳʯʝʚʘ ʊʘʪʴʷʥʘ ɽʚʛʝʥʴʝʚʥʘ 

ʆɻɹʇʆʋ çʈʷʟʘʥʩʢʠʡ ʢʦʣʣʝʜʞ ʵʣʝʢʪʨʦʥʠʢʠè 

 

ʉʝʪʠ ʠʛʨʘʶʪ ʚʩʝ ʙʦʣʴʰʫʶ ʠ ʙʦʣʴʰʫʶ ʨʦʣʴ ʚʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʤʝʞʜʫ 

ʣʶʜʴʤʠ. ʃʶʜʠ ʦʙʱʘʶʪʩʷ ʚ ʩʝʪʠ ʠʟ ʘʙʩʦʣʶʪʥʦ ʨʘʟʥʳʭ ʤʝʩʪ. ɼʠʩʢʫʩʩʠʠ ʚ 

ʘʫʜʠʪʦʨʠʷʭ ʧʝʨʝʥʦʩʷʪʩʷ ʚ ʯʘʪʳ, ʘ ʦʙʩʫʞʜʝʥʠʷ ʚ ʩʝʪʠ ʧʨʦʜʦʣʞʘʶʪʩʷ ʚ 

ʘʫʜʠʪʦʨʠʷʭ. ɽʞʝʜʥʝʚʥʦ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʥʦʚʳʝ ʩʝʨʚʠʩʳ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʧʨʝʠʤʫʱʝʩʪʚ ʩʝʪʠ. 

ʆʩʥʦʚʳ ʢʦʤʤʫʥʠʢʘʮʠʡ 

ʉʝʪʴ ʤʦʞʝʪ ʙʳʪʴ ʩʣʦʞʥʦʡ (ʫʩʪʨʦʡʩʪʚʘ, ʧʦʜʢʣʶʯʝʥʥʳʝ ʯʝʨʝʟ ʀʥʪʝʨʥʝʪ) 

ʠʣʠ ʧʨʦʩʪʦʡ (ʜʚʘ ʢʦʤʧʴʶʪʝʨʘ, ʧʦʜʢʣʶʯʝʥʥʳʝ ʥʘʧʨʷʤʫʶ ʩ ʧʦʤʦʱʴʶ ʦʜʥʦʛʦ 

ʢʘʙʝʣʷ). ɺʦʟʤʦʞʥʦ ʠ ʯʪʦ-ʪʦ ʩʨʝʜʥʝʝ. ʉʝʪʠ ʤʦʛʫʪ ʨʘʟʣʠʯʘʪʴʩʷ ʧʦ ʨʘʟʤʝʨʫ, 

ʬʦʨʤʝ ʠ ʬʫʥʢʮʠʷʤ. ʊʝʤ ʥʝ ʤʝʥʝʝ ʜʣʷ ʩʚʷʟʠ ʥʝʜʦʩʪʘʪʦʯʥʦ ʠʤʝʪʴ ʪʦʣʴʢʦ 

ʬʠʟʠʯʝʩʢʦʝ ʩʦʝʜʠʥʝʥʠʝ ʤʝʞʜʫ ʦʢʦʥʝʯʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ. ɼʣʷ ʫʩʧʝʰʥʦʛʦ 

ʦʙʤʝʥʘ ʜʘʥʥʳʤʠ ʵʪʠ ʫʩʪʨʦʡʩʪʚʘ ʜʦʣʞʥʳ çʟʥʘʪʴè, ʢʘʢ ʦʙʤʝʥʠʚʘʪʴʩʷ 

ʠʥʬʦʨʤʘʮʠʝʡ. 

ʃʶʜʠ ʦʙʤʝʥʠʚʘʶʪʩʷ ʠʜʝʷʤʠ ʨʘʟʥʳʤʠ ʩʧʦʩʦʙʘʤʠ. ʇʨʠ ʵʪʦʤ ʚʩʝ 

ʩʧʦʩʦʙʳ ʢʦʤʤʫʥʠʢʘʮʠʡ ʠʤʝʶʪ ʪʨʠ ʦʙʱʠʭ ʵʣʝʤʝʥʪʘ. ʇʝʨʚʳʡ ð ʵʪʦ ʠʩʪʦʯʥʠʢ 

ʩʦʦʙʱʝʥʠʷ, ʠʣʠ ʦʪʧʨʘʚʠʪʝʣʴ. ʆʪʧʨʘʚʠʪʝʣʝʤ ʤʦʞʝʪ ʙʳʪʴ ʯʝʣʦʚʝʢ ʠʣʠ 

ʵʣʝʢʪʨʦʥʥʦʝ ʫʩʪʨʦʡʩʪʚʦ, ʢʦʪʦʨʦʤʫ ʥʫʞʥʦ ʦʪʧʨʘʚʠʪʴ ʩʦʦʙʱʝʥʠʝ ʜʨʫʛʦʤʫ 

ʯʝʣʦʚʝʢʫ ʠʣʠ ʫʩʪʨʦʡʩʪʚʫ. ɺʪʦʨʦʡ ʵʣʝʤʝʥʪ ð ʵʪʦ ʘʜʨʝʩʘʪ, ʠʣʠ ʧʦʣʫʯʘʪʝʣʴ 

ʩʦʦʙʱʝʥʠʷ. ɸʜʨʝʩʘʪ ʧʦʣʫʯʘʝʪ ʠ ʠʥʪʝʨʧʨʝʪʠʨʫʝʪ ʩʦʦʙʱʝʥʠʝ. ʊʨʝʪʠʡ ʵʣʝʤʝʥʪ, 

ʥʘʟʳʚʘʝʤʳʡ ʢʘʥʘʣʦʤ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʨʝʜʩʪʚʦ ʧʦʜʢʣʶʯʝʥʠʷ, ʧʦ 

ʢʦʪʦʨʦʤʫ ʩʦʦʙʱʝʥʠʝ ʧʝʨʝʜʘʝʪʩʷ ʦʪ ʠʩʪʦʯʥʠʢʘ ʢ ʧʦʣʫʯʘʪʝʣʶ. 

ʈʘʩʩʤʦʪʨʠʤ, ʥʘʧʨʠʤʝʨ, ʠʥʜʠʚʠʜʫʘʣʴʥʦʝ ʦʙʱʝʥʠʝ ʜʚʫʭ ʣʶʜʝʡ (ʩʤ. ʨʠʩ. 

1). ɼʦ ʥʘʯʘʣʘ ʦʙʱʝʥʠʷ ʦʥʠ ʜʦʣʞʥʳ ʜʦʛʦʚʦʨʠʪʴʩʷ ʦ ʩʧʦʩʦʙʝ ʦʙʱʝʥʠʷ. ɽʩʣʠ 

ʦʙʱʝʥʠʝ ʙʫʜʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʩ ʧʦʤʦʱʴʶ ʛʦʣʦʩʘ, ʩʥʘʯʘʣʘ ʦʥʠ ʜʦʣʞʥʳ 

ʜʦʛʦʚʦʨʠʪʴʩʷ ʦ ʪʦʤ, ʥʘ ʢʘʢʦʤ ʷʟʳʢʝ ʦʥʠ ʙʫʜʫʪ ʦʙʱʘʪʴʩʷ. ɿʘʪʝʤ, ʢʦʛʜʘ ʫ ʥʠʭ 
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ʝʩʪʴ ʩʦʦʙʱʝʥʠʝ ʜʨʫʛ ʜʣʷ ʜʨʫʛʘ, ʦʥʠ ʜʦʣʞʥʳ ʩʫʤʝʪʴ ʚʳʨʘʟʠʪʴ ʝʛʦ ʪʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʦʥʦ ʩʪʘʣʦ ʧʦʥʷʪʥʳʤ. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʢʪʦ-ʪʦ ʛʦʚʦʨʠʪ ʥʘ 

ʘʥʛʣʠʡʩʢʦʤ, ʥʦ ʥʝʧʨʘʚʠʣʴʥʦ ʩʪʨʫʢʪʫʨʠʨʫʝʪ ʧʨʝʜʣʦʞʝʥʠʝ, ʩʦʦʙʱʝʥʠʝ ʤʦʞʝʪ 

ʙʳʪʴ ʠʩʪʦʣʢʦʚʘʥʦ ʥʝʚʝʨʥʦ. ʂʘʞʜʘʷ ʠʟ ʵʪʠʭ ʟʘʜʘʯ ʦʧʠʩʳʚʘʝʪ ʧʨʦʪʦʢʦʣʳ, 

ʢʦʪʦʨʳʝ ʥʫʞʥʦ ʧʨʠʤʝʥʠʪʴ ʜʣʷ ʫʩʧʝʰʥʦʡ ʢʦʤʤʫʥʠʢʘʮʠʠ. ʕʪʦ ʦʪʥʦʩʠʪʩʷ 

ʪʘʢʞʝ ʢ ʢʦʤʧʴʶʪʝʨʥʦʡ ʢʦʤʤʫʥʠʢʘʮʠʠ (ʩʤ. ʨʠʩ. 2). 

ʇʦʜʫʤʘʡʪʝ ʥʘʜ ʪʝʤ, ʩʢʦʣʴʢʦ ʨʘʟʥʳʭ ʧʨʘʚʠʣ ʠʣʠ ʧʨʦʪʦʢʦʣʦʚ 

ʨʝʛʫʣʠʨʫʶʪ ʩʧʦʩʦʙʳ ʢʦʤʤʫʥʠʢʘʮʠʠ, ʩʫʱʝʩʪʚʫʶʱʠʝ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ. 

 

ʈʠʩʫʥʦʢ 1. ʆʙʱʝʥʠʝ ʤʝʞʜʫ ʣʶʜʴʤʠ 

 

ʈʠʩʫʥʦʢ 2. ʆʙʤʝʥ ʜʘʥʥʳʤʠ ʤʝʞʜʫ ʢʦʤʧʴʶʪʝʨʘʤʠ 

ɼʣʷ ʥʘʯʘʣʘ ʦʙʱʝʥʠʷ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʣʶʜʠ ʜʦʣʞʥʳ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʧʨʘʚʠʣʘ ʠʣʠ ʩʦʛʣʘʰʝʥʠʷ, ʨʝʛʫʣʠʨʫʶʱʠʝ ʨʘʟʛʦʚʦʨ. ʏʪʦʙʳ 
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ʩʦʦʙʱʝʥʠʝ ʙʳʣʦ ʫʩʧʝʰʥʦ ʜʦʩʪʘʚʣʝʥʦ ʠ ʧʦʥʷʪʦ, ʵʪʠ ʧʨʘʚʠʣʘ, ʠʣʠ ʧʨʦʪʦʢʦʣʳ, 

ʥʝʦʙʭʦʜʠʤʦ ʩʦʙʣʶʜʘʪʴ. ʇʨʦʪʦʢʦʣʳ ʦʪʚʝʯʘʶʪ ʩʣʝʜʫʶʱʠʤ ʪʨʝʙʦʚʘʥʠʷʤ. 

ʀʟʚʝʩʪʥʳʝ ʦʪʧʨʘʚʠʪʝʣʴ ʠ ʧʦʣʫʯʘʪʝʣʴ 

ʆʙʱʝʧʨʠʥʷʪʳʝ ʷʟʳʢ ʠ ʛʨʘʤʤʘʪʠʢʘ 

ʉʢʦʨʦʩʪʴ ʠ ʚʨʝʤʷ ʜʦʩʪʘʚʢʠ 

ʊʨʝʙʦʚʘʥʠʷ ʢ ʫʪʚʝʨʞʜʝʥʠʶ ʠʣʠ ʧʦʜʪʚʝʨʞʜʝʥʠʶ 

ʇʨʦʪʦʢʦʣʘʤ, ʧʨʠʤʝʥʷʝʤʳʤ ʜʣʷ ʩʚʷʟʠ ʚ ʩʝʪʠ, ʩʚʦʡʩʪʚʝʥʥʳ ʤʥʦʛʠʝ ʠʟ 

ʵʪʠʭ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ. ʇʦʤʠʤʦ ʘʜʨʝʩʘ ʠʩʪʦʯʥʠʢʘ ʠ ʤʝʩʪʘ 

ʥʘʟʥʘʯʝʥʠʷ ʜʣʷ ʩʦʦʪʚʝʪʩʪʚʠʷ ʫʧʦʤʷʥʫʪʳʤ ʚʳʰʝ ʪʨʝʙʦʚʘʥʠʷʤ ʢʦʤʧʴʶʪʝʨʥʳʝ 

ʠ ʩʝʪʝʚʳʝ ʧʨʦʪʦʢʦʣʳ ʦʧʨʝʜʝʣʷʶʪ ʩʧʦʩʦʙ ʧʝʨʝʜʘʯʠ ʩʦʦʙʱʝʥʠʷ ʯʝʨʝʟ ʩʝʪʴ. 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʢʦʤʧʴʶʪʝʨʥʳʝ ʧʨʦʪʦʢʦʣʳ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʪʨʝʙʦʚʘʥʠʷʤ 

(ʩʤ. ʨʠʩ. 3). 

 

ʈʠʩʫʥʦʢ 3. ʊʨʝʙʦʚʘʥʠʷ ʢ ʧʨʦʪʦʢʦʣʘʤ 

ʆʜʠʥ ʠʟ ʧʝʨʚʳʭ ʵʪʘʧʦʚ ʦʪʧʨʘʚʢʠ ʩʦʦʙʱʝʥʠʷ ð ʢʦʜʠʨʦʚʘʥʠʝ. 

ʂʦʜʠʨʦʚʘʥʠʝ ð ʵʪʦ ʧʨʦʮʝʩʩ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʚ ʬʦʨʤʫ, 

ʧʨʠʝʤʣʝʤʫʶ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʡ ʧʝʨʝʜʘʯʠ. ɼʝʢʦʜʠʨʦʚʘʥʠʝ ð ʦʙʨʘʪʥʳʡ 

ʧʨʦʮʝʩʩ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʛʦ ʠʥʬʦʨʤʘʮʠʷ ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʚ ʠʩʭʦʜʥʳʡ ʚʠʜ. 

ʇʨʝʜʩʪʘʚʴʪʝ ʩʝʙʝ ʯʝʣʦʚʝʢʘ, ʢʦʪʦʨʳʡ, ʧʣʘʥʠʨʫʷ ʩʦʚʤʝʩʪʥʳʡ ʦʪʧʫʩʢ ʩ 

ʜʨʫʛʦʤ, ʟʚʦʥʠʪ ʝʤʫ, ʯʪʦʙʳ ʦʙʩʫʜʠʪʴ ʧʫʥʢʪ ʥʘʟʥʘʯʝʥʠʷ ʧʨʝʜʩʪʦʷʱʝʡ ʧʦʝʟʜʢʠ 

(ʩʤ. ʨʠʩ. 4). ʏʪʦʙʳ ʧʝʨʝʜʘʪʴ ʩʦʦʙʱʝʥʠʝ, ʜʝʚʫʰʢʘ ʚʳʨʘʞʘʝʪ ʩʚʦʠ ʤʳʩʣʠ ʥʘ 

ʚʳʙʨʘʥʥʦʤ ʷʟʳʢʝ. ʆʥʘ ʧʨʦʠʟʥʦʩʠʪ ʩʣʦʚʘ, ʠʩʧʦʣʴʟʫʷ ʟʚʫʢʠ ʠ ʠʥʪʦʥʘʮʠʶ, 



35 
 

ʯʪʦʙʳ ʜʦʥʝʩʪʠ ʩʦʦʙʱʝʥʠʝ. ɼʨʫʛ ʩʣʫʰʘʝʪ ʝʝ ʠ ʜʝʢʦʜʠʨʫʝʪ ʟʚʫʢʠ, ʯʪʦʙʳ 

ʧʦʥʷʪʴ ʧʦʣʫʯʝʥʥʦʝ ʩʦʦʙʱʝʥʠʝ. 

ʂʦʜʠʨʦʚʘʥʠʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʘʢʞʝ ʧʨʠ ʦʙʤʝʥʝ ʜʘʥʥʳʤʠ ʩ ʧʦʤʦʱʴʶ 

ʢʦʤʧʴʶʪʝʨʘ (ʩʤ. ʨʠʩ. 5). ʂʦʜʠʨʦʚʢʘ ʜʘʥʥʳʭ ʧʨʠ ʦʙʤʝʥʝ ʤʝʞʜʫ ʫʟʣʘʤʠ 

ʜʦʣʞʥʘ ʙʳʪʴ ʚ ʬʦʨʤʘʪʝ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʩʨʝʜʩʪʚʫ ʧʦʜʢʣʶʯʝʥʠʷ. ʇʨʝʞʜʝ 

ʚʩʝʛʦ, ʫʟʝʣ-ʦʪʧʨʘʚʠʪʝʣʴ ʧʨʝʦʙʨʘʟʫʝʪ ʧʝʨʝʜʘʚʘʝʤʦʝ ʧʦ ʩʝʪʠ ʩʦʦʙʱʝʥʠʝ ʚ 

ʙʠʪʳ. ʂʘʞʜʳʡ ʙʠʪ ʢʦʜʠʨʫʝʪʩʷ ʥʘʙʦʨʦʤ ʟʚʫʢʦʚ, ʩʚʝʪʦʚʳʭ ʚʦʣʥ ʠʣʠ 

ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʠʤʧʫʣʴʩʦʚ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʩʨʝʜʩʪʚʘ ʩʝʪʝʚʦʛʦ 

ʧʦʜʢʣʶʯʝʥʠʷ. ʋʟʝʣ ʥʘʟʥʘʯʝʥʠʷ ʧʨʠʥʠʤʘʝʪ ʠ ʜʝʢʦʜʠʨʫʝʪ ʩʠʛʥʘʣʳ ʠ 

ʠʥʪʝʨʧʨʝʪʠʨʫʝʪ ʩʦʦʙʱʝʥʠʝ. 

 

ʈʠʩʫʥʦʢ 4. ʇʝʨʝʜʘʯʘ ʩʦʦʙʱʝʥʠʷ ʚ ʨʘʟʛʦʚʦʨʝ. 

 

ʈʠʩʫʥʦʢ 5. ʇʝʨʝʜʘʯʘ ʩʦʦʙʱʝʥʠʷ ʤʝʞʜʫ ʢʦʤʧʴʶʪʝʨʘʤʠ. 




































































































