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ɸʥʥʦʪʘʮʠʷ 

ɺ ʜʘʥʥʦʤ ʫʯʝʙʥʦʤ ʧʦʩʦʙʠʝ ʩʦʜʝʨʞʠʪʩʷ ʦʧʠʩʘʥʠʝ ʦʩʥʦʚ ʩʝʪʝʡ IP 

ʪʝʣʝʬʦʥʠʠ. ɺ ʧʝʨʚʦʡ ʨʘʟʜʝʣʝ ʧʨʠʚʦʜʠʪʩʷ ʠʩʪʦʨʠʷ, ʧʨʝʜʧʦʩʳʣʢʠ, ʦʩʥʦʚʥʳʝ 

ʪʝʨʤʠʥʳ, ʦʪʥʦʩʷʱʠʝ ʢ IP ʪʝʣʝʬʦʥʠʠ, ʨʘʩʢʨʳʚʘʶʪʩʷ ʧʨʠʥʮʠʧʳ ʧʘʢʝʪʥʦʡ 

ʧʝʨʝʜʘʯʠ, ʘʣʛʦʨʠʪʤʳ ʠ ʧʨʦʙʣʝʤʳ ʩʚʷʟʘʥʥʳʝ ʩ ʧʘʢʝʪʠʟʘʮʠʝʡ  ʨʝʯʠ. ɺʪʦʨʦʡ 

ʨʘʟʜʝʣ ʧʦʜʨʦʙʥʦ ʦʧʠʩʳʚʘʝʪ ʩʝʪʠ, ʧʦʩʪʨʦʝʥʥʳʝ ʥʘ ʩʪʘʥʜʘʨʪʝ  H323, ʘ ʠʤʝʥʥʦ 

ʘʨʭʠʪʝʢʪʫʨʘ, ʩʮʝʥʘʨʠʠ ʨʘʙʦʪʳ ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʘʥʥʦʛʦ 

ʩʪʘʥʜʘʨʪʘ ʚ ʙʫʜʫʱʝʤ. ʊʨʝʪʠʡ ʨʘʟʜʝʣ ʩʦʜʝʨʞʠʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʘʤʦʤ 

ʧʦʧʫʣʷʨʥʦʤ ʧʨʦʪʦʢʦʣʝ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʜʣʷ ʩʝʪʝʡ IP ʪʝʣʝʬʦʥʠʠ - SIP. 

ʆʧʠʩʘʥʳ ʧʨʠʥʮʠʧʳ ʧʨʦʪʦʢʦʣʘ, ʘʜʨʝʩʘʮʠʷ ʠ ʘʨʭʠʪʝʢʪʫʨʘ ʩʝʪʝʡ. ʏʝʪʚʝʨʪʳʡ 

ʨʘʟʜʝʣ ʦʧʠʩʳʚʘʝʪ ʦʩʥʦʚʥʳʝ ʧʨʦʪʦʢʦʣʳ ʩʠʛʥʘʣʠʟʘʮʠʠ ʚ ʩʝʪʷʭ ʧʘʢʝʪʥʦʡ 

ʧʝʨʝʜʘʯʠ ʨʝʯʠ - MGCP ʠ MEGACO/H.248. ʇʨʠʚʝʜʝʥʘ ʢʣʘʩʩʠʬʠʢʘʮʠʷ, ʤʦʜʝʣʴ 

ʠ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʧʨʦʪʦʢʦʣʦʚ. ʉʝʪʠ IP ʪʝʣʝʬʦʥʠʠ ʠʤʝʶʪ ʙʦʣʴʰʠʝ 

ʧʝʨʩʧʝʢʪʠʚʳ ʚ ʙʫʜʫʱʝʤ ʠ ʠʟʫʯʝʥʠʝ ʧʨʦʪʦʢʦʣʦʚ ʧʘʢʝʪʥʦʡ ʧʝʨʝʜʘʯʠ ʨʝʯʠ 

ʠʤʝʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʧʝʮʠʘʣʠʩʪʘ ʧʦ ʩʧʝʮʠʘʣʴʥʦʩʪʠ 

"ʈʘʜʠʦʪʝʭʥʠʢʘ, ʵʣʝʢʪʨʦʥʠʢʘ, ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʠ". 

 

ʂ̔ ʨʽʩʧʝ 

 ʢʦʤʧʴʶʪʝʨʣʝʥʜʽʨʫ IP (Internet Protocol) ץʜʝ ʞʘᴃʘʥʜʳשʘʟʽʨʛʽ ʢʝʟʝפ

ʭʘʪʪʘʤʘʩʳʥʳש ʥʝʛʽʟʽʥʜʝ ʜʝʨʝʢʪʝʨʜʽ ʪʘʨʘʪʫ ʞʝʣʽʣʝʨʽʥʽש ʩʝʨʧʽʥʜʽ ʜʘʤʫʳʥʘ 

ᴅʢʝʣʜʽ, ʘʣ  ʦʣ ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳש ʜʘʤʫʳʥʘ  ʳץʧʘʣ ʝʪʪʽ. 

IP-ʞʝʣʽʩʽʥ ʧʘʡʜʘʣʘʥʘ ʦʪʳʨʳʧ, ʥʘץʪʳ ʫʘץʳʪ ʨʝʞʤ̔ʽʥʜʝ ʝʢʽ ʢʦʤʧʴʶʪʝʨʣʝʨ 

ʘʨʘʩʳʥʜʘ ʩʘʥʜʳץ ʘץʧʘʨʘʪ ʞʽʙʝʨʫ װʰʽʥ ʪʝʢ ʤᴅʣʽʤʝʪʪʝʨʤʝʥ סʘʥʘ ʝʤʝʩ ʩʦʥʜʘʡ-ʘץ 

ʙʝʡʥʝ ʤᴅʣʽʤʝʪʪʝʨʜʽ, ʜʘʫʳʩʪʳץ ʥʝʤʝʩʝ ʬʘʢʩʠʤʠʣʴʜʽ ʭʘʙʘʨʣʘʨʜ  r ʘʣʤʘʩʫסʘ 

ʤװʤʢʽʥ ʙʦʣʜʳ. 

ʀʥʪʝʨʥʝʪʪʽ ץʦʣʜʘʥʫ ʞʘᴃʘʥʜʳץ ʢᴇʣʝʤʜʝ ʦʩʳ ץʳʟʤʝʪʪʽ ʞװʟʝʛʝ ʘʩʳʨʫסʘ 

ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

IP ʞʝʣʽʣʝʨʽ ʘʨץʳʣʳ ʩᴇʟ ʞʝʪʢʽʟʫ ʪʝʭʥʦʣʦʛʠʷʩʳ ץʦʣʜʘʥʳʩʪʘסʳ 

ʢʦʤʧʴʶʪʝʨʣʽʢ ʞʝʣʽʣʝʨʜʝ  ʪʝʣʝʬʦʥʜʘʨʜʳש  ʰʦסʳʨʣʘʥʫʳʥʘ ʥʝʛʽʟʜʝʣʛʝʥ. 

IP-ʪʝʣʝʬʦʥʠʷʩʳ ʢʣʘʩʩʠʢʘʣʳץ ʪʝʣʝʬʦʥ ʞʝʣʽʣʝʨʽʥʽש ʜᴅʩʪװʨʣʽ 

 ʪʫ, ʢᴇʧʘʨʥʘʣʳ ʥᴇʤʽʨʣʝʨ, ʢʦʥʬʝʨʝʥʮװʳʨʫʜʳ ʢץʘʪʘʨ (ʰʘץ ʳʟʤʝʪʪʝʨʽʤʝʥץ

ʙʘʡʣʘʥʳʩ ʞᴅʥʝ ʪ. ʙ.) ʩʠʷץʪʳ ʞʘשʘ ʤװʤʢʽʥʜʽʢʪʝʨ ײʩʳʥʘʜʳ: 

- ʜʝʨʝʢʪʝʨʜʽש ʢʦʤʧʨʝʩʩʠʷ ʘʣʛʦʨʠʪʤʜʝʨʽ ʝʩʝʙʽʥʝʥ  ʘʨʥʘʣʘʨʜʳש ᴇʪʢʽʟʫ 

ʞʦʣʘסʳʥ  ʪʠʽʤʜʽ ʧʘʡʜʘʣʘʥʘʜʳ; 

- ʤʫʣʴʪʠʤʝʜʠʷʣʳץ ʪʨʘʬʠʢʪʽ ʪʘʨʘʪʫ ʞʝʣʽʩʽʤʝʥ ʙʘʩץʘʨʫʜʳ ʢʝשʝʡʪʝʜʽ 

(ʩᴇʡʣʝʫ, ʜʝʨʝʢʪʝʨ, ʙʝʡʥʝ); 

 ;ʘʨʪʘʜʳץʳʩץ ʳʥʜʘʨʳʥסʳʨʘʫʣʘʨ ʰʳשʦץ ץʘʨʘʣʳץʞᴅʥʝ ʭʘʣʳ ץʘʣʘʘʨʘʣʳץ  -

- ʧʘʡʜʘʣʘʥʫʰʳʣʘʨסʘ ʪʝʣʝʬʦʥʥʳש ʙʘʡʣʘʥʳʩ ʪᴅʩʽʣʜʝʨʽʥ ʪʘשʜʘʫסʘ 

ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 
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ɿʘʤʘʥʘʫʠ ᴇʤʽʨʜʝ IP ʪʝʣʝʬʦʥʠʷʩʳ ʙʘʨסʘʥ ʩʘʡʳʥ ץʘʨʳʤ-ץʘʪʳʥʘʩʪʳש 

ʪʘʥʳʤʘʣ ᴅʜʽʩʽ ʙʦʣʳʧ ʢʝʣʝʜʽ. ɹʘʩʪʘʧץʳʜʘ ʦʣ IP ʪʝʣʝʬʦʥʠʷʩʳʥʳש - 

ʢʦʤʧʴʶʪʝʨʣʽʢ ץʦʩʳʤʰʘʣʘʨʳʥʳש ʙʽʨʽ ʨʝʪʽʥʜʝ ײʩʳʥʳʣʜʳ. ʂʦʤʧʴʶʪʝʨʣʽʢ 

ʪʝʣʝʬʦʥʠʷ 80-ʰʽ ʞʳʣʜʘʨʜʳש ʦʨʪʘʩʳʥʜʘ ʢʦʤʧʴʶʪʝʨ ʞᴅʥʝ ʪʝʣʝʬʦʥ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥʳש ʪʦסʳʩʳʥʜʘ ʧʘʡʜʘ ʙʦʣסʘʥ ʞʘשʘ ʩʘʣʘ.  

ɹײʣ - ᴇʪʝ ʽʨʽ ʞᴅʥʝ ᴇʪʝ ʰʘסʳʥ ʞװʡʝʣʝʨʜʽ ײץʨʫסʘ  ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ ʜʝʨʙʝʩ 

ʢʦʤʧʴʶʪʝʨʣʝʨʛʝ ʘʨʥʘʣסʘʥ ʢʝשʝʡʪʫ ʧʣʘʪʘʩʳʥʳש ʥʝʛʽʟʽʥʜʝʛʽ ʘʰʳץ ʪʝʭʥʦʣʦʛʠʷ. 

ʂʦʤʧʴʶʪʝʨʣʽʢ ʪʝʣʝʬʦʥʠʷʥʳש ʥʝʛʽʟʛʽ ץʦʣʜʘʥʫ ʩʘʣʘʩʳ ʙʦʣʳʧ ʪʘʙʳʣʘʪʳʥʜʘʨ 

ʤʳʥʘʣʘʨ: 

- ʪʝʣʝʬʦʥ ʞʘʣסʘʫʣʘʨʳʥʳש ʢʦʤʧʴʶʪʝʨʣʽʢ ʙʘʩץʘʨʫʳ (ʟʠʷʪʢʝʨʣʽʢ 

ʢʦʤʤʫʪʘʮʠʷ, ʪʝʣʝʬʦʥ ץʦשʳʨʘʫʳ ʠʥʪʝʣʣʝʢʪʫʘʣʜʳץ ʙᴇʣʫ, ʪʝʣʝʬʦʥ ʞʝʣʽʣʝʨʽ 

ʢʝʣʽʩʫ); 

- ʪʝʣʝʬʦʥ ʘʙʦʥʝʥʪʪʝʨʽʥʽש ʘץʧʘʨʘʪʪʳץ ʢʦʤʧʴʶʪʝʨʣʽʢ ʞװʡʝʣʝʨʤʝʥ 

ʜʘʫʳʩʪʳץ ʜʠʘʣʦʛʳ (ʘץʧʘʨʘʪʪʳץ-ʘʥʳץʪʘʤʘʣʳץ ʞװʡʝ, çɻ ʣʝʢʪʨʦʥʜʳץ ʢʝשʩʝè 

ʞװʡʝʩʽ,  ʪʝʣʝʬʦʥ ʘʨץʳʣʳ ʪʘʧʩʳʨʳʩʪʘʨʜʳ ץʘʙʳʣʜʘʫ ʞװʡʝʩʽ); 

- ʪʝʣʝʬʦʥ ץʦשʳʨʘʫʣʘʨʳʥʳש ʢʦʤʧʴʶʪʝʨʣʽʢ ʙʘץʳʣʘʫʳ (ʪʝʣʝʬʦʥ 

ʢʝʣʽʩʩᴇʟʜʝʨʽʥ  ʜʠʩʢʽʛʝ ʞʘʟʫ, ʙʘʨʰʘסʘ ʭʘʙʘʨ ʞʝʪʢʽʟʫ ʞװʡʝʩʽ); 

- internet-ʪʝʣʝʬʦʥʠʷ (ʞʘʣʧʳ ʨץײʩʘʪ ʝʪʽʣʛʝʥ ʪʝʣʝʬʦʥ ʞʝʣʽʩʽʥʝ Internet 

ʘʨץʳʣʳ ʰʳסʫ, Internet ʘʨץʳʣʳ ʬʘʢʩʠʤʠʣʜʳ ʭʘʙʘʨʣʘʤʘʣʘʨʜʳ ʞʝʪʢʽʟʫ). 

IP-ʪʝʣʝʬʦʥʠʷ ʙʠʟʥʝʩʪʽ ʞװʨʛʽʟʫ ʪʠʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʘʜʳ ʞᴅʥʝ ᴅʨʪװʨʣʽ 

ʙʠʟʥʝʩ-ץʦʩʳʤʰʘʣʘʨʤʝʥ ʙʽʨʽʛʫʽ ʩʠʷץʪʳ ʙײʨʳʥ ץʦʣ ʞʝʪʽʤʜʽ ʙʦʣʤʘסʘʥ 

ʦʧʝʨʘʮʠʷʣʘʨʜʳ ʞװʟʝʛʝ ʘʩʳʨʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. IP-ʪʝʣʝʬʦʥʠʷ ʢʝʣʝʩʽ H. 323, 

SIP ʞᴅʥʝ MGCP ʭʘʪʪʘʤʘʣʘʨʳ IP-ʞʝʣʽʣʝʨʽʥʜʝ ʤʫʣʴʪʠʤʝʜʠʘ-ʰʘץʳʨʫʣʘʨʳ ʤʝʥ 

ʤʝʜʠʘ-ʪʨʘʬʠʢʪʽ ʪʘʨʘʪʫʜʳש ʙʘʩץʘʨʫʳʥ ʞᴅʥʝ ʙײʣ ʨʝʪʪʝ ʪʝʣʝʬʦʥ ʩʠʛʥʘʣʠʟʘʮʠʷʩʳ 

ʞװʡʝʣʝʨʽʥ ײץʨʫʜʳש ᴅʨʪװʨʣʽ װʰ ʪװʨʽʥ ʞװʟʝʛʝ ʘʩʳʨʘʜʳ. 

1 IP-ʪʝʣʝʬʦʥʠʷʩʳʥʳש ʪʘʨʠʭʳ ʤʝʥ ʜʘʤʫ ʞʦʣʜʘʨʳ 

IP ʪʝʣʝʬʦʥʠʷʩʳʥʳש ʜʘʤʫ ʪʘʨʠʭʳ. 

1925 ʞʳʣʳ ʽʨʽ ʘʤʝʨʠʢʘʣʳץ AT&T ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʷʣʳץ 

ʢʦʤʧʘʥʠʷʩʳʥʜʘ ץʳʟʤʝʪ ʢᴇʨʩʝʪʫ ʘʷʩʳʥ ʢʝשʝʡʪʫ ʪʝʭʥʦʣʦʛʠʷʩʳʥ ʦʜʘʥ ᴅʨʽ 

ʞʝʪʽʣʜʽʨʫ ʤʘץʩʘʪʳʥʜʘ ʟʝʨʪʭʘʥʘ ʘʰʳʣʜʳ (Bell Laboratories). 

1928 ʞʳʣʳ Homer Dudley ʘʜʘʤ ʩᴇʟʽʥ ʜʳʙʳʩʪʘʫ ʤװʤʢʽʥʜʽʢʪʝʨʽ ʤʝʥ ʩᴇʟ 

ʜʳʙʳʩʳʥʳש  ʘʥʘʣʠʟʽ ʥʝʛʽʟʽʥʜʝ ʞײʤʳʩ ʽʩʪʝʡʪʽʥ ʜʘʫʳʩʪʳש ʙʽʨʽʥʰʽ ʵʣʝʢʪʨʦʥʜʳ 

ʩʠʥʪʝʟʘʪʦʨʳʥ ʞʘʩʘʡʜʳ. ɹײʣ ʞײʤʳʩʪʘʨ ʢʝʡʽʥʽʨʝʢ ɽʢʽʥʰʽ ʜװʥʠʝʞװʟʽʣʽʢ ʩʦסʳʩ 

ʢʝʟʽʥʜʝ ײץʧʠʷ ʭʘʙʘʨʣʘʤʘʣʘʨʜʳ ʞʝʪʢʽʟʫ װʰʽʥ ʧʘʡʜʘʣʘʥʳʣʜʳ. ɾʠʳʨʤʘ ʞʳʣʜʘʥ 

ʘʩʪʘʤ ʪʝʦʨʠʷʣʳץ ʟʝʨʪʪʝʫʣʝʨʜʝʥ ʢʝʡʽʥ ʧʝʨʩʧʝʢʪʠʚʪʽ ʟʝʨʪʪʝʫʣʝʨ (ARPA) 

ʙʘʩץʘʨʫ ʞᴇʥʽʥʜʝʛʽ ʤʝʤʣʝʢʝʪʪʽʢ ʤʝʢʝʤʝʩʽʤʝʥ ʜʝʩʪʝʣʽʢ ʢʦʤʤʫʪʘʮʠʷʜʘʥ ʪײʨʘʪʳʥ 

ʘʣסʘʰץʳ ʞʝʣʽʩʽ ײץʨʳʣʜʳ. ɹײʜʘʥ ᴅʨʽ, 1973 ʞ ɹʦʙ ʄʘʢʦʣʠ ʞᴅʥʝ ʏʘʨʣʠ ʈʘʜʘʨ  

1969 ʞʳʣʳ ײץʨʳʣסʘʥ ARPANET ʞʝʣʽʩʽ ʘʨץʳʣʳ ʙʽʨʽʥʰʽ ʜʘʫʳʩʪʳץ ʪʦʧʪʘʤʘ 

ʞʽʙʝʨʜʽ. ʆʩʳ ʙʽʨʽʥʰʽ ʚʦʢʦʜʝʨ ʜʘʫʳʩ ʞʽʙʝʨʫ װʰʽʥ ʞʝʣʽʣʽʢ ʙʦʣʞʘʤʳʥ (LPC) 

ʧʘʡʜʘʣʘʥʜʳ, ʩʦʜʘʥ ʢʝʡʽʥ 1982 ʞʳʣʳ ʙײʣ LPC ᴅʜʽʩʽʥ PSTN (Public Switched 

Telephone Network) ʪʝʣʝʬʦʥ ʞʝʣʽʩʽʤʝʥ ʞʝʨʛʽʣʽʢʪʽ ʞʝʣʽ ʘʨץʳʣʳ ʜʘʫʳʩ ʞʽʙʝʨʫ 

 .ʦʣʜʘʥʜʳ [1]ץ ʰʽʥװ
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1972 ʞ. ɺʠʥʪ ʉʝʨʬ ʞᴅʥʝ ɹʦʙ ʂʘʥ סʘʣʳʤʜʘʨʳ TCP/IP (Transmission 

Control Protocol/ Internet Protocol) ʭʘʪʪʘʤʘʣʘʨʳʥʳש ᴅʟʽʨʣʝʜʽ.  

1980 ʞ. CompuServe ץʳʟʤʝʪʽ ʜʝʨʝʢʪʝʨʜʽ ʪʘʨʘʪʫ ץʳʟʤʝʪʪʝʨʽ ʞᴅʥʝ UseNet 

ʪʝʣʝʢʦʥʬʝʨʝʥʮʠʷ ץʳʟʤʝʪʽʤʝʥ ץʘʪʘʨ ʯʘʪ װʰʽʥ ʞʝʢʝ ʩʝʨʚʠʩ ʰʳסʘʨʜʳ. 

1988 ʞ. ʄʉʕ-ʊ Lincoln Labs ײץʨʳʣסʘʥ G. 722 ʙʝʡʥʝʢʦʜʝʢʪʽ  ʙʝʢʽʪʝʜʽ. 

1989 ʞʳʣʳ ʊʠʤ ɹʝʨʥʝʨʩ-ʃʠ ʞᴅʥʝ CERN סʳʣʳʤʠ ײʡʳʤʥʳש ʟʝʨʪʪʝʫʰʽʣʝʨ 

ʪʦʙʳ ʛʠʧʝʨʤᴅʪʽʥʜʽ ײץʞʘʪʪʘʨʜʳ HTTP (Hypertext Transfer Protocol) ʪʘʨʘʪʫ 

ʭʘʪʪʘʤʘʩʳ ʞᴅʥʝ ʞʝʣʽʜʝ Web-ʧʘʨʘץʰʘʣʘʨʳʥ ײץʨʫ ʞᴅʥʝ ץʘʨʘʫ װʰʽʥ ʛʠʧʝʨʤᴅʪʽʥ 

ʙʝʣʛʽʣʝʨ ʪʽʣʽʥ HTML (HyperText Markup Language) ʞʘʩʘʜʳ. ʆʣʘʨ ʩʦʥʜʘʡ-ʘץ 

ʀʥʪʝʨʥʝʪʪʝ-URL (Uniform Resource Locator) ʤʝʢʝʥʞʘʡʳʥ ʞʘʟʫ ᴅʜʽʩʽʥ ʦʡʣʘʧ 

ʪʘʧʪʳ. 

1991 ʞʳʣʳ ʙʽʨʽʥʰʽ ʢᴇʧʰʽʣʽʢ ץʦʩʳʤʰʘ IP-ʪʝʣʝʬʦʥʳ NetFone ʘʪʳʤʝʥ 

ʞʘʨʳץץʘ ʰʳץʪʳ, ʢʝʡʽʥʽʨʝʢ Speak Freely ʘʪʳʤʝʥ ᴇʟʛʝʨʪʽʣʜʽ. 

1993 ʞ. David Allen ʞᴅʥʝ Herold Williams ʘʣסʘʰץʳ ʙʝʡʥʝ ץʘʪʳʩʫ ʞװʡʝʩʽʥ 

ᴅʟʽʨʣʝʜʽ, ᴅʫʝʣ ʙʘʩʪʘʥ Teleport ʘʪʧʝʥ ʰʳץʪʳ, ʩʦʜʘʥ ʢʝʡʽʥ TeleSuite ʜʝʧ ʘʪʘʣʜʳ. 

ʀʣʣʠʥʦʡʩ ʰʪʘʪʳʥʳש ʫʥʠʚʝʨʩʠʪʝʪʽʥʜʝ 1993 ʞʳʣʳ ʏʘʨʣʠ ʂʣʷʡʥ ɼʂ-ʽ 

 ʨʜʳ, ʦʣ ʜʝʩʪʝʣʽʢ ʞʝʣʽʣʝʨ (Internet)ײץ ʜʘʨʣʘʤʘʩʳʥסʰʽʥ Maven ʘʪʪʳ ʙʽʨʽʥʰʽ ʙʘװ

ʘʨץʳʣʳ ʜʘʫʳʩ ʪʘʨʘʪʫʜʳ ץʘʤʪʘʤʘʩʳʟ ʝʪʪʽ. ʉʦʣ ʢʝʟʜʝ ʂʦʨʥʝʣʴʩʢ 

ʋʥʠʚʝʨʩʠʪʝʪʽʥʜʝ ᴅʟʽʨʣʝʥʛʝʥ Macintosh CU-SeeMe ʢʦʤʧʴʶʪʝʨʣʝʨʽʥʝ ʘʨʥʘʣסʘʥ 

ʙʝʡʥʝ-ʢʦʥʬʝʨʝʥʮʠʷʣʘʨ װʰʽʥ ʤʫʣʴʪʠʤʝʜʠʷʣʳץ ץʦʩʳʤʰʘ ʙʘסʜʘʨʣʘʤʘʣʘʨ 

ʪʘʥʳʤʘʣ ʙʦʣʘʪʳʥ. 

1994 ʞ. ʝʢʽ ʙʘסʜʘʨʣʘʤʘ Endeavor NASA ʢʝʤʝʩʽʥʽײ שʰʫʳ ʢʝʟʽʥʜʝ 

 .ʦʣʜʘʥʳʣʜʳץ

ɹײʣ ʨʝʪʪʝ CU-SeeMe ʙʘסʜʘʨʣʘʤʘʩʳʥʳש ʢᴇʤʝʛʽʤʝʥ ɾʝʨʛʝ ʙʝʡʥʝ 

ʞʽʙʝʨʽʣʜʽ. ʘʣ  Maven ʢᴇʤʝʛʽʤʝʥ ïʘʩʪʨʦʥʘʚʪ ʜʘʫʳʩʳ ʞʽʙʝʨʽʣʜʽ. 

1995 ʞʳʣʳʥʳש ʘץʧʘʥʳʥʜʘ VocalTec ʠʟʨʘʠʣ ʢʦʤʧʘʥʠʷʩʳ  Windows 

ʦʧʝʨʘʮʠʷʣʳץ ʞװʡʝʩʽʥʜʝ ʞײʤʳʩ ʞʘʩʘʡʪʳʥ ʤʫʣʴʪʠʤʝʜʠʷʣʳץ  ʈʉ ʠʝʣʝʨʽʥʝ ʘʨʥʘʧ 

Internet Phone ʙʘסʜʘʨʣʘʤʘʩʳʥʳש ʙʽʨʽʥʰʽ ʥײʩץʘʩʳʥ ʰʳסʘʨʜʳ. ɹײʣ ʀʥʪʝʨʥʝʪ-

ʪʝʣʝʬʦʥʠʷ ʜʘʤʫʳʥʳש ʙʘʩʪʘʤʘʩʳ.  

1995 ʞʳʣʜʳץ שʳʨʢװʡʝʛʽʥʜʝ ʊʝʭʘʩ ʰʪʘʪʳʥʜʘ ʘʣסʘʰץʳ DigiPhone 

ʜʫʧʣʝʢʩʪʽʢ ʧʨʦʛʨʘʤʤʘʩʳ ʰʳסʘʨʳʣʜʳ. ɹײʣ ʠʥʪʝʨʘʢʪʠʚʪʽʢ ʙʘʡʣʘʥʳʩʪʳש ʧʘʡʜʘ 

ʙʦʣסʘʥ ʫʘץʳʪʳ ʜʝʧ ʝʩʝʧʪʝʣʝʜʽ. 

1996 ʞʳʣʳ ʢʣʘʩʩʠʢʘʣʳץ ʪʝʣʝʬʦʥ ʘʧʧʘʨʘʪʳʥʳש ʀʥʪʝʨʥʝʪʧʝʥ ʞײʤʳʩ 

ʞʘʩʘʫʳʥ ײʡʳʤʜʘʩʪʳʨʫ ʤʘץʩʘʪʳʥʜʘ VocalTec ʞᴅʥʝ Dialogic ʝʢʽ ʽʨʽ 

ᴇʥʜʽʨʫʰʽʣʝʨʽ çInternet Telephone Gatewayè ʙʽʨʣʝʩʢʝʥ ʞʦʙʘʩʳʥ ʽʩʢʝ ʘʩʳʨʜʳ. 

ʅᴅʪʠʞʝʩʽʥʜʝ VTG (VocalTec Telephone Gateway) ʘʨʥʘʫʣʳ ʪʝʣʝʬʦʥ ʰʣʶʟʽ 

ʞʝʪʽʣʜʽʨʝ ʪװʩʪʽ, ʦʣ ʠʥʪʝʨʥʝʪ ʞʝʣʽʩʽ ʤʝʥ ʞʘʣʧʳ ʧʘʡʜʘʣʘʥʫʜʳש ʜᴅʩʪװʨʣʽ 

ʪʝʣʝʬʦʥ ʞʝʣʽʩʽʥ ʙʽʨʽʢʪʽʨʜʽ. ʉʦʥʳʤʝʥ ʙʽʨ VTG ʞװʡʝʩʽʥʜʝ Dialogic ʢᴇʧʘʨʥʘʣʳ 

ʜʘʫʳʩʪʳץ ʧʣʘʪʘʩʳ ʙʘʨ, ʦʣ ʪᴅʫʝʣʩʽʟ ʩᴇʡʣʝʫʜʽש ʩʝʛʽʟ ʘʨʥʘʩʳʥ ʀʥʪʝʨʥʝʪ ʞʝʣʽʩʽ 

ʘʨץʳʣʳ ʞʘʣסʘʩʪʳʨʳʧ ʞᴅʥʝ ʪʝʣʝʬʦʥ ʥᴇʤʽʨʣʝʨʽʥ ɯʈ-ʘʜʨʝʩʢʝ ʪװʨʣʝʥʜʽʨʽʧ 

ʦʪʳʨʘʜʳ, ʘʣ ץʘʙʳʣʜʘʫ ʞʘסʳʥʜʘ ʢʝʨʽ ʪװʨʣʝʥʜʽʨʫʣʝʨ ʞװʟʝʛʝ ʘʩʳʨʳʣʘʜʳ. ɹʽʨ 

ʘʙʦʥʝʥʪʪʽש ʩᴇʟʽʥ ʩʦʣ ᴇʥʽʤʜʝ ʪʘʨʘʪʫ װʰʽʥ ʘʨʥʘ ʞʦʣʘסʳʥʳש ʢʝשʜʽʛʽ 11 ʢʙʠʪ/ʩ 

ʞʝʪʢʽʣʽʢʪʽ ʙʦʣסʘʥ. ʍʘʣʳץʘʨʘʣʳץ ʞᴅʥʝ ץʘʣʘʘʨʘʣʳץ ʩᴇʡʣʝʩʫʣʝʨʜʽש ʪᴇʤʝʥ 
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ʙʘʡʣʘʥʳʩ ײץʥʳ ʤʝʥ ʘʨʥʘʥʳ ʪʦʣʳסʳʤʝʥ ʧʘʡʜʘʣʘʥʫʳ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʷʣʳץ 

ᴅʣʝʤʜʝ ʪװʧʢʽʣʽʢʪʽ ᴇʟʛʝʨʽʩʪʝʨ ʞʘʩʘʫʜʳש ʥʝʛʽʟʛʽ ʩʝʙʝʙʽ ʙʦʣʜʳ. 

1996 ʞʳʣʳ ʘʣסʘʰץʳ ʈɺʍ-ʩʝʨʚʝʨʽ ᴅʟʽʨʣʝʥʜʽ (1.1 ʩʫʨʝʪ). 

 

 
 

1.1 ʩʫʨʝʪ ï ʉʝʨʚʝʨʣʽʢ ʈɺʍ-ʞʘʙʜʳסʳ 

1999 ʞ. Mark Spencer ʘʣסʘʰץʳ IP-PBX Asterisk ᴅʟʽʨʣʝʜʽ. 

2002 ï 2003 ʞʳʣʜʘʨʳ çʧʠʨʠʥʛʦʚʘʷè ʦʨʪʘʣʳץʪʘʥʜʳʨʳʣʤʘסʘʥ (ʈ2ʈ) IP-

ʪʝʣʝʬʦʥʠʷʩʳ ײץʨʳʣʘʜʳ. ʀʥʪʝʨʥʝʪ-ʪʝʣʝʬʦʥʠʷ. Skype ʞʦʙʘʩʳʥʳש ʙʘʩʪʘʣʫʳ. 

2003 ʞ. Niklas Zennstrom ʞᴅʥʝ Janus Friis Skyper ʥʝʛʽʟʽʥ ץʘʣʘʜʳ, 

ʢʝʡʽʥʽʨʝʢ Skype ʘʪʘʫʳʤʝʥ ץʳʩץʘʨʪʳʣʜʳ. Skype ʧʘʡʜʘʣʘʥʫʰʳʣʘʨסʘ ʙʽʨ-ʙʽʨʽʥʝ 

ʪʝʛʽʥ ץʦשʳʨʘʫ ʰʘʣʳʧ ʞᴅʥʝ ʢᴅʜʽʤʛʽ (PSTN)  ʪʝʣʝʬʦʥ ʥᴇʤʽʨʣʝʨʽʥʝ ʘץʳʣʳ 

 ʤʢʽʥʜʽʢ ʙʝʨʜʽ. Skype P2P ʞᴅʥʝ ʢʣʠʝʥʪ-ʩʝʨʚʝʨʣʽʢװʘ ʤסʳʨʘʫ ʰʘʣʫשʦץ

ʙʘסʜʘʨʣʘʤʘʥʳש ʛʠʙʨʠʜʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ 

2004 ʞ. ɸפʐ ʙʘʡʣʘʥʳʩʳʥʳש ʬʝʜʝʨʘʣʜʳץ ʢʦʤʠʩʩʠʷ ʪᴇʨʘסʘʩʳ Michael 

Powell VoIP ʪʝʣʝʬʦʥʜʳץ ʝʤʝʩ  ʘץʧʘʨʘʪʪʳץ ʩʝʨʚʠʩ ʜʝʧ ʪʘʥʫ ʪʫʨʘʣʳ ץʘʫʣʳ ʝʪʪʽ. 

ɹײʣ ʜʝʛʝʥʽʤʽʟ ʪʝʣʝʬʦʥʜʳץ ʞʝʣʽʣʝʨʜʽש ʧʘʡʜʘʣʘʥʫʰʳʣʘʨʳʥʘʥ ʛᴇʨʽ VoIP-ʩʝʨʚʠʩ 

ʢʣʠʝʥʪʪʝʨʽ ʘʟ ʩʘʣʳץ  ʪᴇʣʝʫʛʝ ʪʠʽʩ ʝʢʝʥʽʥ ʙʽʣʜʽʨʝʜʽ. IP-Centrex. Freeware IP-

PBX. 

2005 ʞ. ʙʘʩʪʘʧ  IP-ʰʘץʳʨʫʣʘʨʳ ʢʝץ שʦʣʜʘʫ ʪʘʧʪʳ. 

ɺ 2006 ʞ. ʘʣסʘʰץʳ ʤʦʙʠʣʜʽ VoIP-ץʦʩʳʤʰʘʩʳ  ʰʳסʘʨʳʣʜʳ. 

2007 ʞʳʣʳ VocalTec ʘʣסʘʰץʳ VoIP MagicJack ʘʧʧʘʨʘʪʪʳײץ ץʨʳʣסʳʩʳʥ 

ʰʳסʘʨʜʳ, ʦʥʳש ʢᴇʤʝʛʽʤʝʥ ʢʦʤʧʴʶʪʝʨʛʝ ʩʪʘʮʠʦʥʘʨʣʳץ ʪʝʣʝʬʦʥʜʳ ץʦʩʫסʘ 

ʙʦʣʘʜʳ. 

ʂʝʣʝʰʝʢʪʝ IP-ʪʝʣʝʬʦʥʠʷ ʩʘʧʘʣʳץ ᴇʟʛʝʨʽʩʪʝʨʛʝ ײʰʳʨʘʜʳ ʞᴅʥʝ ʙʽʨʪʝ-

ʙʽʨʪʝ ץʦʩʳʤʰʘ ץʳʟʤʝʪʪʝʥ  ʥʝʛʽʟʛʽ ʩʝʨʚʠʩʛʝ ʘʡʥʘʣʜʳ. 

 ʢʦʥʚʝʨʛʝʥʮʠʷʩʳʤʝʥ ʞᴅʥʝ שʽ ʙʘʡʣʘʥʳʩ ʞʝʣʽʣʝʨʽʥʽשʘʟʽʨʛʽ ʜʘʤʫ ʢʝʟʝפ

NGN ʢᴇʰʫʤʝʥ ʩʠʧʘʪʪʘʣʘʜʳ. 
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1.2 ʅʝʛʽʟʛʽ ʪʝʨʤʠʥʜʝʨ ʤʝʥ ʘʥʳץʪʘʤʘʣʘʨ  

IP-ʪʝʣʝʬʦʥʠʷʩʳ ʜʝʧ ײʡʳʤʜʘʩʪʳʨʫ ײץʨʘʣʳ ʨʝʪʽʥʜʝ ʞᴅʥʝ ʭʘʣʳץʘʨʘʣʳץ, 

 ʳʪץʪʳ ʫʘץʨʛʽʟʫ ʞᴅʥʝ ʥʘװʞʝʨʛʽʣʽʢʪʽ ʪʝʣʝʬʦʥ ʩᴇʡʣʝʩʫʣʝʨʽʥ ʞ ץʘʣʘʘʨʘʣʳץ

ʨʝʞʠʤʽʥʜʝ ʬʘʢʩʪʝʨʜʽ ʞʽʙʝʨʝʪʽʥ IP (Internet Protocol) ʞʝʣʽʘʨʘʣʳץ ץʘʪʳʥʘʩ 

ʭʘʪʪʘʤʘʣʘʨʳ ʥʝʛʽʟʽʥʜʝ ʜʝʩʪʝʣʝʨʜʽ ʢʦʤʤʫʪʘʮʠʷʣʘʡʪʳʥ ʢʝʟ ʢʝʣʛʝʥ ʞʝʣʽʣʽʨʜʽ 

ʽʰʽʥʘʨʘ ʥʝʤʝʩʝ ʪʦʣʳץ ץʦʣʜʘʥʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ ʪʝʭʥʦʣʦʛʠʷʥʳ ʘʡʪʘʜʳ. 

çVoIPè (Voice over IP) ʪʝʨʤʠʥʽ ʰʝʪʝʣʜʝ ץʦʣʜʘʥʳʣʘʜʳ ʞᴅʥʝ IP ʭʘʪʪʘʤʘʩʳ 

ʥʝʛʽʟʽʥʜʝ  ʜʘʫʳʩ ʧʝʥ ʬʘʢʩʪʳ ʞʽʙʝʨʫ ʪʝʭʥʦʣʦʛʠʷʩʳʥ ʩʠʧʘʪʪʘʡʜʳ.  

çVoIPè ï çIP-ʪʝʣʝʬʦʥʠʷè ʪʝʨʤʠʥʽʥʽש ʩʠʥʦʥʠʤʽ.  

ʀʥʪʝʨʥʝʪ-ʪʝʣʝʬʦʥʠʷ (ʀʥʪʝʨʥʝʪ-ʪʝʣʝʬʦʥʠʷ) ï ʙײʣ, ʪʝʣʝʬʦʥ ʪʨʘʬʠʛʽʥʽש 

ʪʦʧʪʘʤʘʣʘʨʳʥ ʪʘʨʘʪʫ ʘʨʥʘʣʘʨʳ ʨʝʪʽʥʜʝ Internet ʞʝʣʽʩʽʥʽש ʘʨʥʘʣʘʨʳ 

ʧʘʡʜʘʣʘʥʳʣסʘʥ. 

çʂʦʤʧʴʶʪʝʨʣʽʢ ʪʝʣʝʬʦʥʠʷè ʪʝʨʤʠʥʽ CTI (Computer Telephony 

Integration), ʢʦʤʧʴʶʪʝʨʣʽʢ-ʪʝʣʝʬʦʥ ʠʥʪʝʛʨʘʮʠʷ ʪײʞʳʨʳʤʜʘʤʘʩʳʥʘ ʩᴅʡʢʝʩ 

ʧʘʡʜʘ ʙʦʣʜʳ, ʦʣ ʙʠʟʥʝʩ-װʜʝʨʽʩʪʝʨʜʽ ʘʚʪʦʤʘʪʪʘʥʜʳʨʫ װʰʽʥ ʪʝʣʝʬʦʥ ʞᴅʥʝ 

ʢʦʤʧʴʶʪʝʨ ʞװʡʝʣʝʨʽʥ ʙʽʨʽʢʪʽʨʜʽ. ɹײʣ ʨʝʪʪʝ ʪʝʣʝʬʦʥʠʷʜʘ CTI ʘʰʳץ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥʳש ʙʘʨʣʳץ ʘʨʪʳץʰʳʣʳץʪʘʨʳ ʧʘʡʜʘʣʘʥʳʣʘ ʙʘʩʪʘʜʳ: 

ʠʢʝʤʜʽʣʽʛʽ, װʡʣʝʩʽʤʜʽʣʽʛʽ, ʤᴅʣʽʤʝʪʪʝʨʜʽ ᴇשʜʝʫ ײץʨʘʣʜʘʨʳ, ץʦʣ ʞʝʪʽʤʜʽ 

ʠʥʪʝʨʬʝʡʩ, ʘʰʳץ ʩʪʘʥʜʘʨʪʪʘʨ ʞᴅʥʝ ʪ. ʙ. ʪʝʣʝʬʦʥ ʞʘʣסʘʫʜʳ ʙʘʩץʘʨʫ 

 .ʨʘʣʜʘʨʳײץ

CTI ʊʝʭʥʦʣʦʛʠʷʩʳ ï ʙײʣ ᴅʜʝʪʪʝʛʽ ʪʝʣʝʬʦʥ ʘʧʧʘʨʘʪʳ ʢʦʤʧʴʶʪʝʨʤʝʥ 

 שʩʳʥʫ. CTI ʪʝʭʥʦʣʦʛʠʷʩʳʥʳײ ʰʽʥ ʪʝʨʤʠʥʘʣ ʨʝʪʽʥʜʝװ ʘʪʳʥʘʩ ʞʘʩʘʫץ-ʘʨʳʤץ

ʘʨץʘʩʳʥʜʘ ʢᴇʧʪʝʛʝʥ ץʦʩʳʤʰʘʣʘʨ ʞײʤʳʩʳʥʳש ʤװʤʢʽʥʜʽʛʽ ʪʫʜʳ: ʜʘʫʳʩʪʳ 

ʠʥʪʝʨʘʢʪʠʚʪʽ ᴇשʜʝʫ, ʜʘʫʳʩʪʳץ ʧʦʰʪʘ ײʡʳʤʜʘʩʪʳʨʫ, ʩᴇʟʜʽ ʘʡʳʨʳʧ ʪʘʥʫ ʤʝʥ 

ʩᴇʟ ʤᴅʪʽʥʽʥ ʪװʨʣʝʥʜʽʨʫ ʘʣʛʦʨʠʪʤʜʝʨʽʥ, ʪʝʣʝʬʦʥ ʩᴇʡʣʝʩʫʰʽʣʝʨʽʥʽש ʢᴇʧʘʨʥʘʣʳ 

ʞʘʟʙʘʩʳʥ, ʪʝʣʝʬʦʥ ʩʠʛʥʘʣʠʟʘʮʠʷʩʳʥʳש ᴅʨ ʪװʨʣʽ ʭʘʪʪʘʤʘʣʘʨʳʥ ʪװʨʣʝʥʜʽʨʫ 

ʘʣʛʦʨʠʪʽʤʽʥ ץʦʣʜʘʥʫ ʞᴅʥʝ ʪ. ʙ. 

ʄʫʣʴʪʠʤʝʜʠʘ - ʙײʣ ʤᴅʪʽʥ, ʢʦʤʧʴʶʪʝʨʣʽʢ ʛʨʘʬʠʢʘ, ʙʝʡʥʝ ʞᴅʥʝ ʜʳʙʳʩʪʳש 

 ʳ, ʦʣʘʨסʰʳʣʳץʘʨʪʳ שʦʩʳʤʰʘʣʘʨʜʳץ ץʡʣʝʩʽʤʜʽʣʽʛʽ. ʄʫʣʴʪʠʤʝʜʠʷʣʳװ

ʙʝʨʽʣʝʪʽʥ ʘץʧʘʨʘʪʪʳש ʙʘʨʣʳץ ʪװʨʣʝʨʽʤʝʥ װʡʣʝʩʽʤʽʥ ʪʘʧץʘʥ: ʤᴅʪʽʥ, ʛʨʘʬʠʢʘ, 

ʜʳʙʳʩ, ʘʥʠʤʘʮʠʷ. פʦʩʳʤʰʘʣʘʨʜʳש ʙʘʨʣʳץ ʪᴇʨʪ ʪװʨʣʝʨʽʤʝʥ װʡʣʝʩʽʤʽ 

ʧʘʡʜʘʣʘʥʫʰʳʥʳש ʪʘʫʘʨ ʥʝʤʝʩʝ ץʳʟʤʝʪ ʪʫʨʘʣʳ ʘץʧʘʨʘʪʪʳ ץʘʙʳʣʜʘʫסʘ 

ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

1.3 IP ʪʝʣʝʬʦʥʠʷʩʳʥʳש ʩʪʘʥʜʘʨʪʪʘʫʳ 

ɾʝʣʽʣʝʨ ʜʘʤʫʳʥʳש ʝʨʪʝ ʢʝʟʝשʽʥʜʝ (1960-1970 ʞʞ.) çʞʘʙʳץè ʙʘʡʣʘʥʳʩ 

ʞװʡʝʩʽ ʞײʤʳʩ ʽʩʪʝʜʽ, ʦʣʘʨʜʳש ʪʝʭʥʦʣʦʛʠʷʣʳץ ʰʝʰʽʤʜʝʨʽʥʝ ʩʪʘʥʜʘʨʪʪʘʫ 

ʞװʨʛʽʟʽʣʛʝʥ ʞʦץ. 

ᴄʨʪװʨʣʽ ᴇʥʜʽʨʫʰʽʣʝʨʜʽש ʞʘʙʜʳץʪʘʨʳ ʞʝʣʽʣʽʢ ʞʘʙʜʳץʪʘʨʜʳש 

ʩᴅʡʢʝʩʩʽʟʜʽʛʽʥʝʥ ʞʝʣʽ ʽʰʽʥʜʝ ᴇʟʘʨʘ ᴅʨʝʢʝʪʪʝʩʝ ʘʣʤʘʜʳ. ʉʪʘʥʜʘʨʪʪʘʫ IP-

ʪʝʣʝʬʦʥʠʷʩʳʥʳש ʤʘשʳʟʜʳ ʬʘʢʪʦʨʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ [2]. ʍʘʪʪʘʤʘʣʘʨ ʤʝʥ 

ʪʝʭʥʠʢʘʣʳץ ʞʘסʳʥʘʥ ʙʝʣʛʽʣʽ ʙʽʨ ʪʘʣʘʧʪʘʨ ʩʪʘʥʜʘʨʪʪʘʣʘʜʳ. IP-ʪʝʣʝʬʦʥʠʷʩʳʥʳש 

ʩʪʘʥʜʘʨʪʪʘʫ ʤᴅʩʝʣʝʣʝʨʽʤʝʥ ʘʡʥʘʣʳʩʘʪʳʥ ʥʝʛʽʟʛʽ ײʡʳʤ ʙʦʣʳʧ ʪʘʙʳʣʘʪʳʥʜʘʨ: 
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- ʄʉʕ-ʊ ʍʘʣʳץʘʨʘʣʳץ ʵʣʝʢʪʨʙʘʡʣʘʥʳʩ ʦʜʘסʳ (International 

Telecommunications Union ï Telecommunications, ITU-T) 

ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʷʩʳʥʳש  ʩʪʘʥʜʘʨʪʪʘʫ ʩʝʢʪʦʨʳ. IP-ʪʝʣʝʬʦʥʠʷʩʳʥʳש ʘʣסʘʰץʳ 

ʪʝʭʥʠʢʘʩʳʥʳש ʜʘʤʫʳ ITU-T ײʩʳʥʳʤʜʘʨʳʥʘ ʩװʡʝʥʜʽ; 

- ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʷ ʙʦʡʳʥʰʘ ɽʫʨʦʧʘ ʩʪʘʥʜʘʨʪʪʘʫ ʠʥʩʪʠʪʫʪʳ (European 

Telecommunication Standard Institute, ETSI) TIPHON (Telecommunications and 

IP Harmonization over Network) ʘʪʪʳ ʞʦʙʘ ᴅʟʽʨʣʝʜʽ. 

ɾʦʙʘʥʳש ʤʘץʩʘʪʳ ï IP-ʪʝʣʝʬʦʥ ʞʝʣʽʣʝʨʽʥ ʞʘʣʧʳ ץʦʣʜʘʥʳʩʪʘסʳ (PSTN) 

ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʷ ʞʝʣʽʣʝʨʽʤʝʥ ʞᴅʥʝ ײʷʣʳ ʞʝʣʽʣʝʨʤʝʥ ץʘʪʳʥʘʩʳʥ ץʘʤʪʘʤʘʩʳʟ 

ʝʪʝʪʽʥ ʀʥʪʝʨʥʝʪ-ʪʝʣʝʬʦʥʠʷʥʳש ʞʘᴃʘʥʜʳץ ʩʪʘʥʜʘʨʪʪʘʨʳʥ ᴅʟʽʨʣʝʫ. ɹײʣ ʨʝʪʪʝ 

PSTN ʘʙʦʥʝʥʪʪʝʨʽ IP-ʪʝʣʝʬʦʥʠʷ ץʳʟʤʝʪʽʥʝ ץʦʣ ʞʝʪʢʽʟʫʣʝʨʽ װʰʽʥ  ITU-T ɽ. 164 

 שʳʟʤʝʪʪʽץ ʥᴇʤʽʨʣʝʫʛʝ ʙʘʡʣʘʥʳʩʪʳ ץʘʣʘʘʨʘʣʳץ ʘʥסʩʳʥʳʤʜʘʨʳʥʜʘ ʩʠʧʘʪʪʘʣײ

ʞʘᴃʘʥʜʳץ ʢʦʜʳʥ ʙᴇʣʫ ײʩʳʥʳʣʜʳ; 

- ʀʥʪʝʨʥʝʪ (Internet Engineering Task Force, IETF) ʠʥʞʝʥʝʨʣʽʢ ʤᴅʩʝʣʝʩʽ 

ʙʦʡʳʥʰʘ ʞײʤʳʩ ʪʦʙʳ ʀʥʪʝʨʥʝʪʪʽש ʤʫʣʴʪʠʤʝʜʠʷʣʳץ ʤװʤʢʽʥʜʽʢʪʝʨʽʥ 

ʜʘʤʳʪʫʤʝʥ ʘʡʥʘʣʳʩʘʜʳ;  

- ɸʤʝʨʠʢʘʣʳײ ץʣʪʪʳץ ʩʪʘʥʜʘʨʪʪʘʫ ʠʥʩʪʠʪʫʪʳ (American National 

Standards Institute, ANSI); 

- ʕʣʝʢʪʨʪʝʭʥʠʢʘʩ  rʞᴅʥʝ ʵʣʝʢʪʨʦʥʠʢʘ ʙʦʡʳʥʰʘ ʠʥʞʝʥʝʨʣʝʨ ʠʥʩʪʠʪʫʪʳ 

(Institute of Electrical and Electronics Engineers, IEEE); 

- VoIP ʬʦʨʫʤʳ. 

ʉʪʘʥʜʘʨʪ ʪװʨʣʝʨʽ: 

- De jure (ʟʘשʜʳ) ï ʨʝʩʤʠ ʟʘשʜʘʨ ʙʦʡʳʥʰʘ ץʘʙʳʣʜʘʥסʘʥ ʩʪʘʥʜʘʨʪʪʘʫ; 

- De facto (ʥʘץʪʳ) - ᴇʟʜʽʛʽʥʝʥ ʦʨʥʘʪʳʣסʘʥ ʩʪʘʥʜʘʨʪʪʘʨ (ʢʝש ʪʘʨʘʣסʘʥ ʞᴅʥʝ 

ʪᴅʞʽʨʠʙʝʜʝ ץʦʣʜʘʥʳʣʘʪʳʥ). 

1.1 ʢʝʩʪʝʜʝ ɯʈ-ʪʝʣʝʬʦʥʠʷסʘ ץʘʪʳʩʪʳ ʩʪʘʥʜʘʨʪʪʘʨʜʳ ᴅʟʽʨʣʝʡʪʽʥ 

ʭʘʣʳץʘʨʘʣʳײ ץʡʳʤʜʘʨ ʪʫʨʘʣʳ ʜʝʨʝʢʪʝʨ ʢʝʣʪʽʨʽʣʛʝʥ. 

 

1.1 ʢʝʩʪʝ ï ɯʈ-ʪʝʣʝʬʦʥʠʷʩʳש ʩʪʘʥʜʘʨʪʪʘʡʪʳʥ ײʡʳʤʜʘʨ  

ʉʪʘʥʜʘʨʪʪʘʡʪʳʥ 

 ʡʳʤʜʘʨײ

ʉʪʘʥʜʘʨʪʪʘʨ/ 

ʭʘʪʪʘʤʘʣʘʨ 

ʉʪʘʥʜʘʨʪʪʘʨ/ʭʘʪʪʘʤʘʣʜʘʨʜʳש ʤʽʥʜʝʪʽ 

ITU-T ʊ.120 ʅʘץʪʳ ʫʘץʳʪʪʘ (ʘʫʜʠʦ ʛʨʘʬʠʢʪʽש) 

ʪʘʨʘʪʳʣʘʪʳʥ ʤᴅʣʽʤʝʪʪʝʨ ʢʦʥʬʝʨʝʥʮʠʷʩʳ   

ʅ.320 ISDN-ʛʽ ʙʝʡʥʝʢʦʥʬʝʨʝʥʮʠʷ 

ʅ.323 ʊᴇשʽʨʝʢʪʽʢ ʞʝʣʽʜʝʛʽ ʙʝʡʥʝ (ʘʫʜʠʦʢᴇʨʽʥʽʩ) 

ʙʘʡʣʘʥʳʩʳ  

ʅ.324 ʄᴅʣʽʤʝʪʪʝʨʜʽ ʪʘʨʘʪʫʜʳש ʪᴇʤʝʥ 

ʞʳʣʜʘʤʜʳץʪʳ ʘʨʥʘʩʳ, ʤʳʩʘʣʳ, ʤʦʜʝʤʜʽʢ 

ʞʘʣסʘʥʘʪʳʥ ץʦʩʳʣʳʩ ʘʨץʳʣʳ ʪʘʨʘʪʫʜʳש 

ʙʝʡʥʝ ʞᴅʥʝ ʘʫʜʠʦ ʙʘʡʣʘʥʳʩʳ  

ETSI/TIPHON OSP XML  ʪʽʣʽʥʽש ʥʝʛʽʟʽʥʜʝ ɯʈ ʪʨʘʬʠʛʽʥ ʪʘʨʘʪʫʜʳ 

  ʘʤʪʠʪʳʥ ʧʨʦʪʦʢʦʣ (ʭʘʪʪʘʤʘ)ץ

IETF SIP ɹʘʡʣʘʥʳʩʪʳש ʙʘʩʪʘʤʘʰʳʣʳסʳʥ ʞʘʩʘʡʪʳʥ 

ʩʝʘʥʩʪʘʨ ʭʘʪʪʘʤʘʩʳ  
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RSVP ʇʘʡʜʘʣʘʥʫʰʳʣʘʨʜʳש ʜʝʩʪʝʣʽʢ ʪʨʘʬʠʛʽʥʽש 

ʙʘʩʳʤʜʳסʳʥ ץʘʤʪʠʪʳʥ ʨʝʩʫʨʩʪʘʨʜʳ 

ʨʝʟʝʨʚʪʝʡʪʽʥ ʭʘʪʪʘʤʘ (ʧʨʦʪʦʢʦʣ)  

RTP ʅʘץʪʳ ʨʝʘʣʜʳ ʫʘץʳʪʪʘ ʘʫʜʠʦ ʞᴅʥʝ ʚʠʜʝʦʥʳש 

ʪʘʨʘʣʫʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʪʽʥ ʨʝʘʣʜʳ ʫʘץʳʪʪʳ 

ʞʘסʜʘʡʜʘסʳ ʭʘʪʪʘʤʘ  

MGCP ʄʝʜʠʘ ʰʣʶʟʜʽ ʙʘʩץʘʨʫ ʭʘʪʪʘʤʘʩʳ  

LDAP ʂʘʪʘʣʦʛʪʘʨסʘ ץʘʪʳʥʘʫʜʳ ʞʝשʽʣʜʝʪʝʪʽʥ 

ʭʘʪʪʘʤʘ, ʞʝʣʽʜʝ ʜʝʨʝʢʪʝʨ ʙʘʟʘʩʳʥ 

ʫʥʠʚʝʨʩʘʣʜʳ ʘʜʨʝʩʪʝʣʫʽʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ  

 

ɾʝʣʽʣʝʨ װʣʛʽʩʽ: 

- ʘh ʳץ ʞװʡʝʣʝʨʜʽ ᴇʟʘʨʘ ᴅʨʝʢʝʪʪʝʩʪʽʨʝʪʽʥ ʵʪʘʣʦʥʜʳװ ץʣʛʽ (ISO/OSI) - 

ʟʘשʜʳ ʩʪʘʥʜʘʨʪ; 

- TCP/IP װʣʛʽʩʽ ï ʩʪʘʥʜʘʨʪ De facto. 

1984 ʞʳʣʳ ISO (International Organization for Standardization) 

ʩʪʘʥʜʘʨʪʪʘʫ ʙʦʡʳʥʰʘ ʭʘʣʳץʘʨʘʣʳײ ץʡʳʤʳ ᴅʨʪװʨʣʽ ʞװʡʝʣʝʨʜʽש 

ʩʳʡʳʩʳʤʜʳʣʳץ ʤᴅʩʝʣʝʩʽʥ ʰʝʰʫ hװ ʽʥ  ʘʰʳץ ʞװʡʝʣʝʨʜʽ ᴇʟʘʨʘ ᴅʨʝʢʝʪʪʝʩʪʽʨʝʪʽʥ 

ʵʪʘʣʦʥʜʳװ ץʣʛʽʩʽʥ OSI (Open System Interconnection Reference Model) ʰʳסʘʨʳʧ 

ʞᴅʥʝ ʜʝʩʪʝʣʽ ʞʘʣסʘʡʪʳʥ ʞʝʣʽʣʝʨʜʝ ʝʢʽ ʪʝʨʤʠʥʘʣ ʘʨʘʩʳʥʜʘסʳ ʘʣʤʘʩʫ 

 ʡʝʣʝʨʜʝ ʜʝʨʝʢʪʝʨʤʝʥ ʘʣʤʘʩʫ ʢʝʟʽʥʜʝװʞ ץʣʛʽ ʘʰʳװ ʣײʪʘʡʜʳ. ɹץʩʪʘʥʳʤʳʥ ʘʥʳײ

ʘʧʧʘʨʘʪʪʳץ ʞᴅʥʝ ʧʨʦʛʨʘʤʤʘʣʳץ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ ײץʨʳʣסʳʣʘʨʳʥʳש ᴇʟʘʨʘ 

ᴅʨʝʢʝʪʪʝʩʫʽʥʽש ʩʪʘʥʜʘʨʪʪʳץ ʧʨʦʮʝʜʫʨʘʣʘʨʳʥ ʩʠʧʘʪʪʘʡʜʳ. ɸʰʳץ ʞװʡʝ ï ʪʝʢ 

ʩʪʘʥʜʘʨʪʪʳץ ʧʨʦʮʝʜʫʨʘʣʘʨ ʤʝʥ ʪװʡʽʥʜʝʩʝʪʽʥ ʠʥʪʝʨʬʝʡʩʪʝʨʜʽ ʧʘʡʜʘʣʘʥסʘʥ 

ʢʝʟʜʝ ᴇʟʘʨʘ ᴅʨʝʢʝʪʪʝʩʝ ʘʣʘʪʳʥ ʧʨʦʛʨʘʤʤʘʣʳץ ʞᴅʥʝ ʘʧʧʘʨʘʪʪʳײץ ץʨʘʣʜʘʨʜʘʥ 

ʪײʨʘʪʳʥ ʞװʡʝ.    

ɽʢʽ ʢʦʤʧʴʶʪʝʨ ʘʨʘʩʳʥʜʘסʳ ʘʣʤʘʩʫ ï ʙײʣ ᴇʪʝ ʢװʨʜʝʣʽ ʤᴅʩʝʣʝ. ʆʩʳ 

ʢװʨʜʝʣʽ ʤᴅʩʝʣʝʥʽ ʰʝʰʫ װʰʽʥ ʜʝʢʦʤʧʦʟʠʮʠʷ ï ʢװʨʜʝʣʽ ʤᴅʩʝʣʝʥʽ ʙʽʨʥʝʰʝ ʜʘʨʘ 

ʤᴅʩʝʣʝʛʝ ʙᴇʣʫ ᴅʜʽʩʽʥ ʧʘʡʜʘʣʘʥʘʜʳ.  

ISO װʣʛʽʩʽ ʀʥʪʝʨʥʝʪ ʞʝʣʽʩʽʥʜʝʛʽ ʢʦʤʧʴʶʪʝʨʣʝʨ ʘʨʘʩʳʥ ᴇʟʘʨʘ 

ᴅʨʝʢʝʪʪʝʩʪʽʨʝʪʽʥ ʘʨʭʠʪʝʢʪʫʨʘʣʳץ ʙʘʩʪʳ װʣʛʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɹײʣ װʣʛʽ ʞʝʪʽ 

ʜʝשʛʝʡʜʝʥ ʪײʨʘʜʳ, ʦʣ 1.2 ʩʫʨʝʪʪʝ ʢʝʣʪʽʨʽʣʛʝʥ. 
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1.2 ʩʫʨʝʪ ï OSI ʞʝʪʽʜʝשʛʝʡʣʽʢ װʣʛʽ   

 

OSI ʤʦʜʝʣʽʥʜʝʛʽ ʜʝשʛʝʡʣʝʨ: 

 ,ʛʝʡשʦʣʜʘʥʙʘʣʳ ʜʝץ ʜʝʨʽʩʪʝʨʛʝ ʙʘʡʣʘʥʳʩʪʳװ ʦʣʜʘʥʙʘʣʳץ -

ʧʘʡʜʘʣʘʥʫʰʳסʘ ץʘʞʝʪʪʽ ץʳʟʤʝʪ ʪװʨʽʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ (ʞʝʣʽʣʝʨʛʝ ʞʘʣʧʳ 

 ;(ʘʪʳʥʘʫץ

 ʧʘʨʘʪ ʜʘʡʳʥʜʘʡʪʳʥץʨʽʥʜʝ ʘװʜʝʨʽʩʪʝʨ ʪʘʣʘʧ ʝʪʢʝʥ ʪװ ʦʣʜʘʥʙʘʣʳץ -

ʤᴅʣʽʤʝʪʪʝʨʜʽש ʜʝשʛʝʡʽ (ײʩʳʥʫ ʞᴅʥʝ ʜʝʨʝʢʪʝʨ ʢʦʜʪʘʫ); 

 ʩʝʘʥʩʪʘʨʳʥ שʘʪʳʥʘʩʪʘʨʳʥʳץ ᴇʟʘʨʘ שʜʝʨʽʩʪʝʨʜʽװ ʦʣʜʘʥʙʘʣʳץ -

 ;ʛʝʡʽ (ʜʝʨʝʢʪʝʨʤʝʥ ʘʣʤʘʩʫ)שʘʥ ʩʝʘʥʩ ʜʝסʘ ʘʨʥʘʣסʘʨʫץʡʳʤʜʘʩʪʳʨʫ ʞᴅʥʝ ʙʘʩײ

- ʘץʧʘʨʘʪ ʪʘʨʘʪʫʜʳ ʙʘʩץʘʨʘʪʳʥ, ʜʝʨʝʢʪʝʨ ʞʝʪʢʽʟʫ ʩʝʥʽʤʜʽʣʽʛʽʥʝ ʞʘʫʘʧ 

ʙʝʨʝʪʽʥ ʢᴇʣʽʢ ʜʝשʛʝʡʽ (TCP, UDP); 

- ʞʝʣʽʣʽʢ ʜʝשʛʝʡ ʞᴇʥʝʣʪʫʰʽ ʞװʡʝ ʤʝʥ ʘʜʨʝʩʘʪ ʞװʡʝʩʽ ʘʨʘʩʳʥʘ ʞʦʣ 

çʩʘʣʘʜʳè, ʤʘʨʰʨʫʪʪʘʫʜʳ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ, ʘʜʨʝʩʪʝʫʜʽ ʙʘʩץʘʨʘʜʳ, ץʘʡʪʘ 

ʞʽʙʝʨʫ װʰʽʥ ץʘʪʝʣʝʨʜʽ ʞᴅʥʝ  ʩײʨʘʥʳʩʪʘʨʜ rʪʝʢʩʝʨʝʜʽ; 

- ʘʨʥʘʣʳץ ʜʝשʛʝʡ ʘʨʥʘ ʙʦʡʳʥʰʘ ʜʝʨʝʢ ʪʘʨʘʪʫʜʳ ʙʘʩץʘʨʘʜʳ, ʦʩʳ ʞʝʣʽ 

ʪװʨʽ װʰʽʥ ʩʪʘʥʜʘʨʪʪʳ ʬʨʝʡʤ ץʘʣʳʧʪʘʩʪʳʨʫסʘ ʞʘʫʘʧ ʙʝʨʝʜʽ. ɾʝʣʽʛʝ ץʘʪʳʥʘʫʜʳ 

ʙʘʩץʘʨʘʜʳ, ʪʘʨʘʪʫʜʘסʳ ץʘʪʝʣʝʨʜʽ ʘʥʳץʪʘʡʜʳ ʞᴅʥʝ ʪ. ʙ.; 

- ʬʠʟʠʢʘʣʳץ ʜʝשʛʝʡ ʜʝʛʝʥʽʤʽʟ ʦʙʲʝʢʪʽʣʝʨ ʘʨʘʩʳʥʜʘ ʜʝʨʝʢʪʝʨʜʽ ʪʘʨʘʪʫ 

 ʩʠʛʥʘʣʜʘʨ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ, ʩʦʥʜʘʡ-ʘץ ʘʫʣʘʨʜʳסʞʘʣ ץʰʽʥ ʬʠʟʠʢʘʣʳװ

ʜʝשʛʝʡʣʝʨʽʥʝ ʙʝʨʽʣʝʪʽʥ ʘץʧʘʨʘʪʪʳ ʢʦʜʪʘʫ, ʪʘʨʘʪʫʜʳש ʧʘʡʜʘʣʘʥʳʣʘʪʳʥ 

ʦʨʪʘʩʳʥʘ ץʘʙʳʣʜʘʫ ʞᴅʥʝ ʢʝʨʽ ʢʦʜʪʘʫ. ʄײʥʜʘ ʞʘʣסʘʫʳʰʪʘʨסʘ, ʘʡʳʨסʳʰʪʘʨסʘ, 

ʵʣʝʢʪʨʣʽ ʢʝʣʽʩʽʤʽʛʝ, ʞʝʨʣʝʩʪʽʨʫʛʝ, ʙᴇʛʝʫʽʣʜʝʥ ץʦʨסʘʫסʘ ץʦʡʳʣʘʪʳʥ ʪʘʣʘʧʪʘʨ 

ʘʡץʳʥʜʘʣʘʜʳ ʞᴅʥʝ ʪ. ʙ. 

ɸʪʪʘʩ ʞװʡʝʣʝʨʜʽש ᴇʟʘʨʘ ʩʘʙʘץʪʘʩ ʜʝשʛʝʡʽ  ʠʥʪʝʨʬʝʡʩ ʜʝʧ ʘʪʘʣʘʜʳ. 

ʊװʨʣʽ ʞװʡʝʣʝʨʜʽש ʘʪʪʘʩ ʜʝשʛʝʡʣʝʨʽʥʽש ᴇʟʘʨʘ ץʘʪʳʥʘʩʳ ʭʘʪʪʘʤʘ ʜʝʧ 

ʘʪʘʣʘʜʳ. 

ʍʘʪʪʘʤʘʣʘʨʳʥ ʪʦʧʪʘʣʫʳ - ʞʝʣʽʜʝ ʪʦʨʘʧʪʘʨʜʳץ שʘʪʳʥʘʩʳʥ ײʡʳʤʜʘʩʪʳʨʫ 

 .ʳסʞʠʳʥʪʳ ץʘʥ ʠʝʨʘʨʭʠʷʣʳסʡʳʤʜʘʩʪʳʨʳʣײ שʰʽʥ ʭʘʪʪʘʤʘʣʘʨʜʳװ
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ɾʝʣʽʣʽʢ ʙʘʩץʘʨʫ ʤʽʥʜʝʪʪʝʨʽ ץʠʳʥ. ʂᴇʧʪʝʛʝʥ ײץʨʳʣסʳʣʘʨʜʘʥ ʪײʨʘʪʳʥ 

ɻʝʪʝʨʦʛʝʥʥʘʷ ʀʥʪʝʨʥʝʪ ʞʝʣʽʩʽ ʬʫʥʢʮʠʦʥʘʣʜʳʣʳץ ʩʪʘʥʜʘʨʪʪʘʫ ʞᴅʥʝ ʦʩʳ 

ʢʦʤʧʦʥʝʥʪʪʝʨʜʽץ שʘʨʳʤ-ץʘʪʳʥʘʩ ᴅʜʽʩʪʝʨʽʥʩʽʟ ʞײʤʳʩ ʽʩʪʝʤʝʡʜʽ. ᴄʨʪװʨʣʽ 

ʭʘʪʪʘʤʘʣʘʨʜʳ ʞʽʢʪʝʫ װʰʽʥ, ʞʝʣʽʘʨʘʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳש ʞʘʣʧʳ 

 ʛʝʡʣʽ ʞʝʣʽʣʽʢשʰʽʥ çʢᴇʧ ʜʝװ ʩʽʥʫװʦʨʥʳʥ ʪ שʳ ʦʣʘʨʜʳסʨʳʣʳʤʳʥʜʘײץ

ʭʘʪʪʘʤʘʣʘʨè ʜʝʧ ʘʪʘʣʘʪʳʥ ʭʘʪʪʘʤʘʣʘʨʜʳ ץʦʣʜʘʥʫ ʳסשʘʡʣʳ. 

 ʘʨʳסʨʣʳʤ ʞʦײסʙʝʨʽʥʜʝ ʪʦʧʪʘʣʫ ʙʦʡʳʥʰʘ ʥʝשʦʩʳ ʰʝ שʩʳʥʫʜʳױ

ʜʝשʛʝʡʜʝʥ ʥʝײסʨʣʳʤ ʪᴇʤʝʥ ʞᴅʥʝ ʢʝʨʽʩʽʥʰʝ ʜʝשʛʝʡʛʝ ʜʝʨʝʢ ʪʘʨʘʪʳʣʘʜʳ. ɹײʣ 

ʢʝʟʜʝ ʞʦסʘʨסʳ ʜʝשʛʝʡʜʝʛʽ ʭʘʪʪʘʤʘʣʘʨ ʪᴇʤʝʥʛʽ ʜʝשʛʝʡʜʝʛʽ ʭʘʪʪʘʤʘʣʘʨ ʜʝʩʪʝʩʽʥʝ  

ʠʥʢʘʧʩʘʮʠʷʣʘʥʘʜʳ. 1.3 ʩʫʨʝʪʪʝ ʢᴇʨʩʝʪʽʣʛʝʥ ʙʝʣʛʽʣʽ ʙʽʨ ARPANET-ʪʝ (The 

Advanced Research Projects Agency Network) ʀʥʪʝʨʥʝʪ ʩᴅʫʣʝʪʽʥʽש  OSI 

ʤʦʜʝʣʽʥʽש ʪʠʽʩʪʽ ʭʘʪʪʘʤʘʣʘʨʤʝʥ ᴇʟʘʨʘ ץʘʨʳʤ-ץʘʪʳʥʘʩʪʘʨʳ ʢᴇʨʩʝʪʽʣʛʝʥ.  

 

 
 

1.3 ʩʫʨʝʪ ï OSI ʞᴅʥʝ TCP/IP ʩʪʝʢ ʭʘʪʪʘʤʘʣʘʨʳ   

 

ʂʣʘʩʩʠʢʘʣʳץ (ʪʝʦʨʠʷʣʳץ) װʣʛʽ ITU-T ᴅʟʽʨʣʝʛʝʥ OSI (Open Systems 

Interconnection) ʘʰʳץ ʞװʡʝʣʝʨʜʽ ᴇʟʘʨʘ ᴅʨʝʢʝʪʪʝʩʪʽʨʝʪʽʥ ʞʝʪʽ ʜʝשʛʝʡʣʽʢ װʣʛʽ 

ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ [3].  

 שʟʝʛʝ ʘʩʳʨʘʪʳʥ ʭʘʪʪʘʤʘʣʘʨʜʳ ᴅʟʽʨʣʝʫʛʝ ʘʜʘʤʟʘʪʪʳװʞʝʣʽʥʽ ʞ ץʘʣʘʤʜʳנ

ʘʩץʘʥ ʦʡʰʳʣʜʘʨʳʥʳש ʝשʙʝʢʪʝʨʽ ʢʝʪʪʽ, ʦʣʘʨʜʳש ʽʰʽʥʜʝ ɺʠʥʪʦʥ ʉʝʨʬ (Vinton 

G. Cerf) ʙʦʣʜʳ. 1972 ʞʳʣʳ ɺʠʥʪʦʥ ʉʝʨʬ ʞʝʪʝʢʰʽʣʽʛʽʤʝʥ ʞײʤʳʩ ʞʘʩʘסʘʥ 

ᴅʟʽʨʣʝʫʰʽʣʝʨ ʪʦʙʳ TCP/IP (Transmission Control Protocol/Internet Protocol) ʩʪʝʢ 

ʭʘʪʪʘʤʘʩʳʥ ʦʡʣʘʧ ʪʘʧʪʳ. 

ɾʝʣʽʣʽʢ ʠʥʪʝʨʬʝʡʩ ʜʝשʛʝʡʽ - ʙײʣ TCP/IP ʤʦʜʝʣʽʥʽש ʙʽʨʽʥʰʽ ʜʝשʛʝʡʽ, 

ʪʘʨʘʪʫ ʦʨʪʘʩʳʥʘ ץʦʣ ʞʝʪʢʽʟʫ ᴅʜʽʩʽʥ ʘʥʳץʪʘʡʜʳ, ʬʠʟʠʢʘʣʳץ ʦʨʪʘʜʘ ʜʝʨʝʢʪʝʨʜʽ 

 שʛʝʡʣʽ ʞʝʢʝ ʞᴅʥʝ ʤᴅʣʽʤʝʪ ʙʫʳʥʜʘʨʳʥʳשʥʠ OSI ʝʢʽ ʜʝסʩʳʥʘʜʳ ʞᴅʥʝ ʪ. ʙ. ʷײ

ʬʫʥʢʮʠʷʣʘʨʳʥ ʙʽʨʽʢʪʽʨʝʜʽ. 

ɾʝʣʽʘʨʘʣʳץ ʠʥʪʝʨʬʝʡʩ ʜʝשʛʝʡʽ ʜʝʨʝʢʪʝʨ ʙʣʦʢʪʘʨʳʥ (ʜʝʡʪʘʛʨʘʤʤʳ) ʙʽʨ 

ʪʦʨʘʧʪʘʥ ʙʘʩץʘ ʪʦʨʘʧץʘ ʞʝʪʢʽʟʝʜʽ. ɼʝʡʪʘʛʨʘʤʤʘ - ʙײʣ TCP/IP ʭʘʪʪʘʤʘʣʘʨ 

ʂᴇʨʩʝʪʫ ʜʝשʛʝʡʽ 

ʉʝʘʥʩʪʳץ ʜʝשʛʝʡ 

ʊʘʩʳʤʘʣʜʳץ ʜʝשʛʝʡ 

 ʛʝʡשʦʣʜʘʥʙʘʣʳ ʜʝפ

ɾʝʣʽʣʽʢ ʜʝשʛʝʡ 

ɸʨʥʘʣʳץ ʜʝשʛʝʡ 

 ʊײʣסʘʣʳץ ʜʝשʛʝʡ 

 

 ʛʝʡשʦʣʜʘʥʙʘʣʳ ʜʝפ

 

ʊʘʩʳʤʘʣʜʳץ ʜʝשʛʝʡ 

ɾʝʣʽʘʨʘʣʳץ ʜʝשʛʝʡ 

ɾʝʣʽʣʽʢ ʠʥʪʝʨʬʝʡʩ 

ʜʝשʛʝʡʽ 

 

HTTP, FTP, telenet, 

POP3, SMTP, SNMP, 

DNS 

 

TCP, UDP 

IP, ICMP, DHCP, 

RIP, OSPF 

 

APR, RARP 
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ʪʦʙʳʥʘ ᴅʨʝʢʝʪ ʝʪʝʪʽʥ ʜʝʨʝʢʪʝʨ ʙʣʦʛʳ. ʆʥʜʘ ʞʝʪʢʽʟʫ ʧʫʥʢʪʽ ʤʝʥ ʜʝʨʝʢ ʢᴇʟʽʥʽש 

ʤʝʢʝʥʽ, ʦʩʳ ʙʣʦʢʪʳש ʪʝʢ  ʞʝʣʽʩʽ ʘʨץʳʣʳ סʘʥʘ ʝʤʝʩ, ʩʦʥʳʤʝʥ ץʘʪʘʨ ʙʽʨ ʙʫʳʥʥʘʥ 

ʜʝʨʝʢʪʝʨʜʽ ʢᴇʰʽʨʫ װʰʽʥ ץʘʞʝʪʪʽ ʜʝʨʝʢʪʝʨ ʢᴇʨʩʝʪʽʣʛʝʥ. 

ɼʝʡʪʘʛʨʘʤʤʘ ʙʦʡʳʥʰʘ ʦשʪʘʡʣʳ ʤʘʨʰʨʫʪʪʘʨʳʥ ץʘʣʳʧʪʘʩʪʳʨʫ װʰʽʥ 

ʧʘʨʘʪʧʝʥ ʘʣʤʘʩʫʜץʳ ʘסʡʽ ʪʫʨʘʣʳ ʪʦʨʘʧʪʘʨ ʘʨʘʩʳʥʜʘװʞʘʡ-ʢ שʘʞʝʪʪʽ ʞʝʣʽʥʽץ  rï 

RIP, EGP, BGP, OSPF ʤʘʨʰʨʫʪʪʘʫ ʭʘʪʪʘʤʘʣʘʨʳ ʘʨץʳʣʳ ץʘʤʪʘʤʘʩʳʟ ʝʪʽʣʝʜʽ 

ʞᴅʥʝ ʪ. ʙ. ɼʝʡʪʘʛʨʘʤʤʘ ʞʝʣʽ ʙʦʡʳʥʰʘ ᴇʪʢʝʥ  ʢʝʟʜʝ ʦʣ ʞʦסʘʣʫʳ ʥʝʤʝʩʝ 

ʙײʟʳʣʫʳ  ʤװʤʢʽʥ. 

ʂᴇʣʽʢ ʜʝשʛʝʡʽʥʜʝʛʽ ʭʘʪʪʘʤʘʣʘʨʳ ʝʢʽ ץʦʣʜʘʥʙʘʣʳ װʜʝʨʽʩʪʝʨ ʘʨʘʩʳʥʜʘ 

ʜʝʨʝʢʪʝʨ ʞʝʪʢʽʟʫʜʽש ʜײʨʳʩʪʳסʳʥ (end-to-end delivery service) ץʘʤʪʘʤʘʩʳʟ 

ʝʪʝʜʽ. ʂᴇʣʽʢ ʜʝשʛʝʡʽʥʽש ʢᴇʤʝʛʽʤʝʥ ʜʝʨʝʢʪʝʨʜʽ ץʘʙʳʣʜʘʡʪʳʥ ʥʝʤʝʩʝ ʞʽʙʝʨʝʪʽʥ 

 .ʛʝʡʜʝ, ʧʦʨʪ ʥᴇʤʽʨʽ ʜʝʧ ʘʪʘʣʘʪʳʥ ʥᴇʤʽʨʤʝʥ ʙʽʨʽʟʜʽʥʜʽʨʽʣʝʜʽשʜʝʨʽʩ ʦʩʳ ʜʝװ

ʆʩʳʣʘʡʰʘ, ʢᴇʣʽʢ ʜʝשʛʝʡʽʥʜʝ ʞʽʙʝʨʫʰʽ ʤʝʥ ʘʣʫʰʳʥʳש ʨᴇʣʽʥ ʧʦʨʪ ʥᴇʤʽʨʽʥ 

ʦʨʳʥʜʘʡʜʳ. 

ɾʝʣʽ ʘʨʘʣʳץ ʜʝשʛʝʡʜʝʥ ʘʣʳʥסʘʥ ʜʝʩʪʝʣʽʢ ʪʘץʳʨʳʧʪʘʨʜʳ ʪʘʣʜʘʡ ʦʪʳʨʳʧ, 

ʢᴇʣʽʢ ʤʦʜʫʣʽ, ʘʣʫʰʳ ʧʦʨʪʳʥʳש ʥᴇʤʽʨʽ ʙʦʡʳʥʰʘ, ץʦʣʜʘʥʙʘʣʳ װʜʝʨʽʩʪʝʨʜʽש 

 ʘʡץ ʞʽʙʝʨʽʣʛʝʥʜʽʛʽʥ ʞᴅʥʝ ʦʩʳ ʜʝʨʝʢʪʝʨʛʝ ʩᴅʡʢʝʩ שʘʡʩʳʩʳʥʘ ʜʝʨʝʢʪʝʨʜʽץ

  .ʪʘʡʜʳץʳʥ ʘʥʳסʘʥʜʳסʜʝʨʽʩʪʝʨʛʝ ʪʘʨʘʪʳʣװ ʦʣʜʘʥʙʘʣʳץ

ɹײʣ ʜʝשʛʝʡʜʝ ʥʝʛʽʟʛʽ ʝʢʽ TCP ʞᴅʥʝ UDP ʭʘʪʪʘʤʘʣʘʨʳ ʞײʤʳʩ ʞʘʩʘʡʜʳ. 

TCP ʭʘʪʪʘʤʘʩʳ, ʞʘʣʧʳ ʞʝʣʽʛʝ ʢʽʨʝʪʽʥ ʢʦʤʧʴʶʪʝʨʣʝʨ ʤʝʥ װʜʝʨʽʩʪʝʨʜʽש 

ʘʨʘʩʳʥʜʘסʳ ʣʦʛʠʢʘʣʳץ ʙʘʡʣʘʥʳʩʪʘʨʳʥ ײץʨʳʧ, ץʘʪʝʣʝʨʜʽ ʪʘʙʘʜ  rʞᴅʥʝ ʪװʟʝʪʝ 

ʦʪʳʨʳʧ, ʜʝʨʝʢʪʝʨ ʘʣʤʘʩʫ ʩʝʥʽʤʜʽʣʽʛʽ ʤʝʥ ʜᴅʣʜʽʛʽʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ. 

UDP (User Datagram Protocol) ʧʘʡʜʘʣʘʥʫʰʳ ʜʝʡʪʘʛʨʘʤʤʘʩʳʥʳש 

ʭʘʪʪʘʤʘʩʳ - ʦʣʘʨʜʳש ʞʝʪʢʽʟʫ ʪʫʨʘʣʳ çץʘʤץʦʨʩʳʟè, ʜʝʨʝʢʪʝʨ ʙʘʨ ʜʝʩʪʝʣʝʨʜʽ 

ʞʽʙʝʨʝʜʽ. ʍʘʪʪʘʤʘʥʳ 1980 ʞʳʣʳ ɼʵʚʠʜ ʇ ʈʠʜ ᴅʟʽʨʣʝʜʽ.TCP ʭʘʪʪʘʤʘʩʳ 

ʤʫʣʴʪʠʤʝʜʠʷʣʳץ ʘץʧʘʨʘʪ ʙʝʨʫ װʰʽʥ ץʦʣʘʡʣʳ ʝʤʝʩ. ʅʝʛʽʟʛʽ ʩʝʙʝʙʽ - ʢʝʰʽʛʫʛʝ 

ᴇʪʝ ʩʝʟʽʤʪʘʣ ʘץʧʘʨʘʪʪʳ ʪʘʨʘʪʫ װʰʽʥ ᴇʪʝ ʢᴇʧ ʫʘץʳʪ ʘʣʘʪʳʥ ʞʝʪʢʽʟʫʜʽ 

ʙʘץʳʣʘʫʜʳש ʙʦʣʫʳ. ʆʥʳש ʪʘץʳʨʳʧ ײʟʳʥʜʳסʳ 20 ʙʘʡʪ. TCP ʭʘʪʪʘʤʘʩʳ ʩʝʥʽʤʜʽ 

ʭʘʪʪʘʤʘ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ ʞᴅʥʝ ײץʞʘʪʪʘʤʘʣʳץ ʵʣʝʢʪʨ ʙʘʡʣʘʥʳʩʪʘʨʳʥʘ 

ʘʨʥʘʣסʘʥ, ʦʣ ʞʝʣʽ ʞװʢʪʝʤʝʩʽʥ ʙʦʣʜʳʨʤʘʫ װʰʽʥ ʢʽʨʽʢʪʽʨʽʣʛʝʥ ʪʝʪʽʢʪʝʨʽ ʥʝʛʽʟʽʥʜʝ 

ʜʝʨʝʢ ʪʘʨʘʪʫʜʳ ʙʘʩץʘʨʫʜʳ ʞװʟʝʛʝ ʘʩʳʨʘʜʳ.  

ɼʳʙʳʩ ʞᴅʥʝ ʙʝʡʥʝ ʜʝʨʝʢʪʝʨ ʪײʨʘץʪʳ ʪʘʨʘʪʫ ʞʳʣʜʘʤʜʳסʳʥ (CBR) ʪʘʣʘʧ 

ʝʪʝʜʽ. ʀʥʪʝʨʥʝʪ ʞʝʣʽʩʽʥʜʝʛʽ ʢʝʟ ʢʝʣʛʝʥ TCP-ʙʘʡʣʘʥʳʩʳ ʝʢʽ ʞʝʣʽʣʽʢ 

ʤʝʢʝʥʞʘʡʣʘʨ (IP-ʤʝʢʝʥ-ʞʘʡʳ) ʞᴅʥʝ ʧʦʨʪʪʳש ʝʢʽ ʣʦʛʠʢʘʣʳץ ʤʝʢʝʥ-ʞʘʡʳʤʝʥ 

 ,ʘʥסʘʣסʘʥ, ʞʦסʳʤʜʘʣץʠʜʝʥʪʠʬʠʢʘʮʠʷʣʘʥʘʜʳ. TCP ʭʘʪʪʘʤʘʩʳ ʟʘ (ʷʣʘʨײ)

 ʘʥסײʤʳʩ ʽʩʪʝʡʜʽ. ɹײʘʥ ʜʝʩʪʝʣʝʨʤʝʥ ʞסʟײʨʫ ʪᴅʨʪʽʙʽʥ ʙװʘʥ ʥʝʤʝʩʝ ʞסʘʡʪʘʣʘʥץ

ᴅʨʙʽʨ ʙʝʨʽʣʝʪʽʥ ʜʝʩʪʝʛʝ ʨʝʪʪʽʢ ʥᴇʤʽʨ ʤʝʥ ץʘʙʳʣʜʘʥסʘʥ ʜʝʩʪʝʣʝʨʜʽש ʙʘץʳʣʘʫ 

ʪʝʪʽʛʽʥʽש ʙʦʣʫʳ ʘʨץʳʣʳ ץʦʣ ʞʝʪʢʽʟʫʛʝ ʙʦʣʘʜʳ. 

TCP ʭʘʪʪʘʤʘʩʳ ʭʘʪʪʘʤʘʣʳץ ʜʝʨʝʢʪʝʨʜʽ ʪʘʨʘʪץʘʥ ʢʝʟʜʝ ʙײʣ ʜʝʨʝʢʪʝʨʜʽש 

ʢᴇʰʽʨʤʝʣʝʨʽʥ ʪʘʨʘʪʫʜʳ ץʘʡʪʘʣʘʫ ʢʝʟʝʛʽʥʝ ʦʨʥʘʣʘʩʪʳʨʳʣʘʜʳ ʞᴅʥʝ ʨʘʩʪʘʫʜʳ 

ʢװʪʫ ʪʘʡʤʝʨʽʤʝʥ ʽʩʢʝ ץʦʩʳʣʘʜʳ [4, 5]. 

UDP ʪʘʨʘʪʫ ʭʘʪʪʘʤʘʩʳ ʩʝʥʽʤʜʽ ʭʘʪʪʘʤʘ ʝʤʝʩ ʞᴅʥʝ ʙʽʨʳסשʘʡ 

ʢʦʤʧʴʶʪʝʨʣʽʢ ʞʝʣʽ ʞװʡʝʩʽʥʜʝ ʦʨʥʘʣʘʩץʘʥ ʢʦʤʧʴʶʪʝʨʣʝʨ ʧʨʦʮʝʩʽ ʘʨʘʩʳʥʜʘסʳ 

ʜʝʡʪʘʛʨʘʤʤʘ ʘʣʤʘʩʫ ʙʦʡʳʥʰʘ ʥʘץʪʳ ʫʘץʳʪʪʘסʳ ץʦʩʳʤʰʘʣʘʨסʘ ʘʨʥʘʣסʘʥ. ɹײʣ 
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UDP ʭʘʪʪʘʤʘʩʳʥʳש ʜʝʨʝʢʪʝʨʽ IP ʭʘʪʪʘʤʘʩʳʥʘ ʠʥʢʘʧʩʫʣʜʘʥʘʜʳ ʞᴅʥʝ 

ʠʟʦʭʨʦʥʜʳ ץʦʣʜʘʥʙʘʣʳ ʧʨʦʮʝʩʪʝʨʛʝ ʢᴇʣʽʢ ץʳʟʤʝʪʪʝʨʽʥ ײʩʳʥʘʜʳ. UDP 

ʭʘʪʪʘʤʘʩʳ ʜᴅʣʝʣʜʝʤʝʩʽʟ, ʘץʧʘʨʘʪ ʢᴇʟʽ ʤʝʥ ץʘʙʳʣʜʘסʳʰʪʳש ʘʨʘʩʳʥʜʘסʳ UDP 

ʤʦʜʫʣʴʜʝʨ ʘʨʘʩʳʥʜʘ ʣʦʛʠʢʘʣʳץ ʙʘʡʣʘʥʳʩʳʥ ʦʨʥʘʪʧʘʡ-ʘץ ʞײʤʳʩ ʞʘʩʘʡʜʳ. 

ʊʘץʳʨʳʧ ײʟʳʥʜʳסʳ 8 ʙʘʡʪ. 

 ʳʟʤʝʪץ ʘסʘʪʳʥʘʩʳ ʙʘʨ ʧʘʡʜʘʣʘʥʫʰʳʣʘʨץ ʛʝʡ ɼʂ-ʤʝʥשʦʣʜʘʥʙʘʣʳ ʜʝפ

ʢᴇʨʩʝʪʝʜʽ, ʦʣ ʞʝʣʽʣʽʢ ץʳʟʤʝʪʪʝʨʛʝ ץʦʣ ʞʝʪʢʽʟʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ 

ʠʥʪʝʨʬʝʡʩʪʝʨʜʽש ʞʠʳʥʪʳסʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʄʳʩʘʣʳ, ʬʘʡʣʜʳ ʪʘʩʳʤʘʣʜʘʫ 

 ʦʩʳʤʰʘʩʳ ï HTTP ʭʘʪʪʘʤʘʩʳʥץ-ʦʩʳʤʰʘʣʘʨʳ FTP ʭʘʪʪʘʤʘʩʳʥ, ʚʝʙץ

ʧʘʡʜʘʣʘʥʘʜʳ. ɼʘʫʳʩʪʳץ ʞᴅʥʝ ʙʝʡʥʝ ץʦשʳʨʘʫʣʘʨ ײʡʳʤʜʘʩʪʳʨʫ װʰʽʥ ײץʨʳʣסʘʥ 

 ʰʽʥ RTP ʭʘʪʪʘʤʘʩʳʥװ ʧʘʨʘʪʪʳ ʪʘʨʘʪʫץʦʩʳʤʰʘʣʘʨ, ʢʝʰʽʛʫʽʥʝ ʩʝʟʽʤʪʘʣ ʘץ

ʧʘʡʜʘʣʘʥʘʜʳ. 

1.4 ʉᴇʟʜʽ ʜʝʩʪʝʣʝʧ ʪʘʨʘʪʫ װʜʝʨʽʩʽ 

IP ʭʘʪʪʘʤʘʩʳ ʙʦʡʳʥʰʘ ʜʘʫʳʩ ʞʽʙʝʨʫ, TDM (Time Division Multiplexing), 

ʫʘץʳʪʳʥ ʙᴇʣʝ ʦʪʳʨʳʧ, ʤʫʣʴʪʠʧʣʝʢʩʪʝʫʛʝ ʥʝʛʽʟʜʝʣʛʝʥ ʪʝʣʝʬʦʥʜʳץ ʙʘʡʣʘʥʳʩ 

ʞʝʣʽʩʥ̔ʽש (ʉʊʆʇ, PSTN, Public Switched Telephone Network) ʜᴅʩʪװʨʣʽ ʞʝʣʽ 

ʠʥʬʨʘײץʨʳʣʳʤʳʥ ʧʘʡʜʘʣʘʥʙʘʡʜʳ, ʦʣ ʜʝʩʪʝʣʽʢ IP ʞʝʣʽʩʽʥʽש ʠʥʬʨʘײץʨʳʣʳʤʳʥ 

ʧʘʡʜʘʣʘʥʘʜʳ. 

ʉʊʆʇ ᴅʨʙʽʨ ʩᴇʡʣʝʩʫʛʝ ʞʝʢʝ ץʦʩʳʣʳʩʪʘʨʜʳ ʙᴇʣʽʥʫʽʥ ʪʘʣʘʧ ʝʪʝʪʽʥ 

ʘʨʥʘʣʘʨʜʳש ʢʦʤʤʫʪʘʮʠʷʣʘʫ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥʘ (Circuit Switching) ʥʝʛʽʟʜʝʣʛʝʥ, 

ʘʣ IP ʞʝʣʽʩʽ ï ʙʘʨʣʳץ ʘʙʦʥʝʥʪʪʝʨʜʽש ʞʘʣʧʳ ʨʝʩʫʨʩʪʘʨʜʳ ʧʘʡʜʘʣʘʥʘʪʳʥ 

ʜʝʩʪʝʣʝʨʜʽ ʢʦʤʤʫʪʘʮʠʷʣʘʫ ʪʝʭʥʦʣʦʛʠʷʩʳʥʘ (Packet Switching) ʥʝʛʽʟʜʝʣʛʝʥ.  

ɹʽʨ ʪʝʣʝʬʦʥ ʙʘʡʣʘʥʳʩ r ʪʝʣʝʬʦʥ ʘʨʥʘʣʘʨʳʥʳש ʙʽʨ ʞʝʢʝ ץʦʩʳʣʳʩʳʥ 

ʙʽʣʜʽʨʝʜʽ. ɹײʣ ʞʘסʜʘʡʜʘ ʝʥʽ 3,1 ʢɻʮ ʘʥʘʣʦʛʪʳץ ʩʠʛʥʘʣ ʞʘץʳʥ ɸʊʉ-ʢʝ ʙʝʨʽʣʝʜʽ, 

ʦʥʜʘ ʦʣ TDM ʪʝʭʥʦʣʦʛʠʷʩʳ ʙʦʡʳʥʰʘ ʙʘʩץʘ ʘʙʦʥʝʥʪʪʝʨʤʝʥ ʙʽʨʛʝ ʪʦʧʪʳץ 

ʩʠʛʥʘʣʜʳ ʤʫʣʴʪʠʧʣʝʢʩʪʝʡʜʽ. ɸʊʉ-ʢʝ ʞʝʪʽʩʽʤʝʥ ʩʠʛʥʘʣ ʜʝʤʫʣʴʪʠʧʣʝʢʩʪʝʡʜʽ ʜʝ 

ʘʜʨʝʩʘʪץʘ ʞʝʪʝʜʽ (1.4 ʩʫʨʝʪ). 

ʊʝʣʝʬʦʥ ʞʝʣʽʩʽ ɸʊʉ (ʫʘץʳʪʰʘ ʢʦʤʤʫʪʘʪʦʨ ʞᴅʥʝ ʢʝשʽʩʪʽʢʪʽʢ 

ʞʘʣסʘʫʳʰʪʘʨʳ) ʞʘʣסʘʫʳʰʪʘʨrʥʳש ʢᴇʤʝʛʽʤʝʥ ײץʨʳʣʘʜʳ (ʞʘʣסʘʥʘʜʳ).  

ɸʨʥʘʣʘʨʜʳ ʢʦʤʤʫʪʘʮʠʷʣʘʫ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥʳש ʝʨʝʢʰʝʣʽʢʪʝʨʽ: 

 ;ʳסʘʨʘʧʘʡʳʤʜʳʣʳץ -

- ʪʘʨʘʪʫ ʞʳʣʜʘʤʜʳסʳʥʳש ʞᴅʥʝ ʘʨʥʘʥʳש ʞʦסʘʨʳ ʪײʨʘץʪʳʣʳסʳ; 

-ʞʘʣסʘʫʜʳ ʦʨʥʘʪץʘʥʥʘʥ ʢʝʡʽʥʛʽ ץʳʟʤʝʪʪʽʢ ʘץʧʘʨʘʪʪʳ ʪʘʨʘʪʫ 

 ;ʢʝʨʝʢ ʙʦʣʤʘʫʳ שʘʞʝʪʪʽʣʽʛʽʥʽץ

 ;ʙʦʣʤʘʫʳ שʧʘʨʘʪ ʪʘʨʘʪʫ ʢʽʜʽʨʽʩʽʥʽץʘʥʥʘʥ ʢʝʡʽʥʛʽ ʘץʦʩʳʣʳʩʪʳ ʦʨʥʘʪץ -
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1.4 ʩʫʨʝʪ ï ʊʝʣʝʬʦʥ ʞʝʣʽʩʽʥʽש ʞʘʣסʘʥʫʳ 

 

- ʮʠʬʨʣʳץ ʞʝʣʽʣʝʨʜʝ סʘʥʘ ʙʦʣʘʪʳʥ ʜʝʩʪʝʣʽʢ ʞʘʣסʘʫ ʜʝʩʪʝʩʽʥʝ ץʘʨʘסʘʥʜʘ, 

ʘʨʥʘʣʘʨʜrש ʢʦʤʤʫʪʘʮʠʷʣʳץ ʪʝʭʥʦʣʦʛʠʷʩʳ ʘʥʘʣʦʛʪʳ ʩʠʷץʪʳ ʮʠʬʨʣʳ ʙʘʡʣʘʥʳʩ 

ʞʝʣʽʣʝʨʽʥʜʝ ʧʘʡʜʘʣʘʥʳʣʫʳ ʤװʤʢʽʥ. 

ɸʨʥʘʣʘʨʜʳ ʢʦʤʤʫʪʘʮʠʷʷʣʘʫ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥʳש ʢʝʤʰʽʣʽʢʪʝʨʽ: 

- ʘץʧʘʨʘʪʪʳץ ʘסʳʥʜʘסʳ ײץʨʳʣסʳʣʘʨ ʘʨʘʩʳʥʜʘסʳ ʫʘץʳʪʰʘ ʢʽʜʽʨʽʩʽ 

ʩʘʣʜʘʨʳʥʘʥ ʘʨʥʘʥʳש ᴇʪʢʽʟʫ ץʘʙʽʣʝʪʽʥ ʪʠʽʤʩʽʟ ʧʘʡʜʘʣʘʥʫ;  

- ʞʘʣסʘʫʣʘʨʜʳ ʦʨʥʘʣʘʩʪʳʨʫ ʘʨץʳʣʳ ʩײʨʘʥʳʩץʘ ʠʝ ʙʦʣʘʪʳʥ ʞʝʣʽʥʽש ʽʩʪʝʥ 

ʰʳסʫʳ. 

ɹײʨʳʥ ʩʦʣ ʢʝʟʜʝ ʩײʨʘʥʳʩʪʘ ʙʦʣסʘʥ ʪʝʣʝʬʦʥ ʞʝʣʽʩʽ ʘʨץʳʣʳ ʜʝʨʝʢʪʝʨʜʽ 

ʪʘʨʘʪʫ ʤװʤʢʽʥʜʽʢʪʝʨʽ ץʘʨʘʩʪʳʨʳʣסʘʥ ʙʦʣʩʘ, ʘʣ ʙװʛʽʥʛʽ ʢװʥʽ ʦʣʘʡ ʝʤʝʩ. 

ɸʥʘʣʦʛʪʳ ʪʝʭʥʦʣʦʛʠʷʥʳש ʮʠʬʨʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨסʘ ʢᴇʰʫ ʞᴅʥʝ ʩʦʜʘʥ 

ʢʝʡʽʥ ʪʽʨʝʢ ʞʝʣʽʥʽʥʽש ʜʝʩʪʝʣʽʢ ʪʝʭʥʦʣʦʛʠʷʩʳʤʝʥ ᴇʟʘʨʘ ץʳʟʤʝʪʽ ʢʝʣʝʩʽ 

  .ʘʜʘʤ ʙʦʣʜʳץ ʳʟʜʳשʧʘʡʜʘ ʙʦʣʫʳʥʘ ʤʘ שʟʘʤʘʥʘʫʠ ʞʝʣʽʣʝʨʽʥʽ שʪʳץʨʧʘײ

ɼʝʩʪʝʣʽ ʢʦʤʤʫʪʘʮʠʷʩʳ ʙʘʨ ʞʝʣʽʣʝʨʜʝ ʤʳʥʘʥʜʘʡ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʙʘʨ: 

- ʞʘʣסʘʫʜʳ ʦʨʥʘʪʧʘʡ-ʘץ ʜʝʩʪʝʣʝʨʜʽ ʪʘʨʘʪʫ ï ʜʝʡʪʘʛʨʘʤʤʘ ᴅʜʽʩʽ (ʙʽʨ 

ʭʘʙʘʨסʘ ʪʠʝʩʽʣʽ ʜʝʩʪʝʣʝʨʜʽ ʝʨʢʽʥ ʤʘʨʰʨʫʪ ʙʦʡʳʥʰʘ ʙʝʣʛʽʣʝʥʛʝʥ ʪʦʨʘʧץʘ 

ʞʝʪʢʽʟʫ); 

- ʞʘʣסʘʫʜʳ ʦʨʥʘʪʘ ʦʪʳʨʳʧ ʜʝʩʪʝʣʝʨʜʽ ʪʘʨʘʪʫ (ʙʽʨ ʭʘʙʘʨסʘ ʪʠʝʩʽʣʽ 

ʜʝʩʪʝʣʝʨʜʽ ʪʘʩʳʤʘʣʜʘʫ ʘʣʜʳʥʜʘ ʞʘʣסʘʫʜʳ ʦʨʥʘʪʫ ʧʨʦʮʝʜʫʨʘʩʳ ʽʩʢʝ 

ʘʩʳʨʳʣʘʜʳ. ʆʩʳʜʘʥ ʢʝʡʽʥ ʙʘʨʣʳץ ʜʝʩʪʝʣʝʨ ʪʦʨʘʧץʘ ʚʠʨʪʫʘʣʜʳ ʘʨʥʘ ʙʦʡʳʥʰʘ 

ʞʝʪʢʽʟʽʣʝʜʽ). 

IP ʞʝʣʽʩʽʥʜʝ ʢʝʟ ʢʝʣʛʝʥ ʢʦʤʧʴʶʪʝʨ ʤʝʥ ʪʝʨʤʠʥʘʣʜʳש ᴇʟʽʥʽש ʙʽʨʝʛʝʡ IP-

ʤʝʢʝʥ-ʞʘʡʳ ʙʦʣʘʜʳ ʞᴅʥʝ ʘʣʫʰʳסʘ ʦʩʳ ʤʝʢʝʥ-ʞʘʡ ʙʦʡʳʥʰʘ ʞʽʙʝʨʽʣʝʜʽ. IP 

ʭʘʪʪʘʤʘʩʳʥʳש ʞʝʣʽʣʽʢ ʤʝʢʝʥ-ʞʘʡʳ ʥʝʛʽʟʽʥʜʝ ʜʝʩʪʝʣʝʨʜʽש  ʞʽʙʝʨʽʣʫʽ ʞʘʣסʘʫʩʳʟ 

ʤʝʭʘʥʠʟʤ ʪʝʪʽʛʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ɹʘʡʣʘʥʳʩ ʘʨʥʘʣʘʨʳʥʜʘסʳ ʜʝʩʪʝʣʽʢ ʢʦʤʤʫʪʘʮʠʷʩʳ ʙʘʨ ʞʝʣʽʣʝʨʜʝ ʙʽʨʣʽʢ 

ʘץʧʘʨʘʪʪʘʨ ʙʝʨʽʣʝʜʽ, ʦʣʘʨ ʬʠʟʠʢʘʣʳץ ʪʘʩʳסʳʰץʘ ʪᴅʫʝʣʜʽ ʝʤʝʩ. פʘʣʳʧʪʘʩʘʪʳʥ 

ʭʘʪʪʘʤʘסʘ ʙʘʡʣʘʥʳʩʪʳ ʤײʥʜʘʡ ʙʽʨʣʽʢʪʝʨʛʝ ʜʝʩʪʝʣʝʨ, ʬʨʝʡʤʜʝʨ ʥʝʤʝʩʝ 

 ʘ ʪᴅʫʝʣʜʽ ʝʤʝʩ ʙᴇʣʽʥʛʝʥסʦʨʪʘ ץʦʣʘʨ ʬʠʟʠʢʘʣʳ ץʤʢʽʥ, ʙʽʨʘװʪʘʨ ʞʘʪʫʳ ʤץʷʰʳײ

ʞʝʣʽ ʙʦʡʳʥʰʘ ʪʘʨʘʪʳʣʘʜʳ. 1.5 ʉʫʨʝʪʪʝ IP ʞʝʣʽʩʽʥʝ ץʦʩʳʣʫʳ ʢᴇʨʩʝʪʽʣʛʝʥ, ʦʥʜʘ 
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ʜʝʩʪʝ ʤᴅʣʽʤʝʪʪʝʨʜʽ ʪʘʨʘʪʫʰʳ ᴇʨʽʩʪʝʥ (data) ʞᴅʥʝ ʞʝʣʽ ʘʨץʳʣʳ ץʦʟסʘʣʘ ʘʣʘʪʳʥ 

ʘץʧʘʨʘʪʳ ʙʘʨ ʪʘץʳʨʳʧʪʘʥ (head) ʪײʨʘʪʳʥʳʥ ʢᴇʨʫʛʝ ʙʦʣʘʜʳ. 

ɼʝʩʪʝ ʪʘץʳʨʳʙʳ ʤʳʥʘʥʜʘʡ ʘץʧʘʨʘʪʪʳ ץʘʤʪʠʜʳ: ʞᴇʥʝʣʪʫʰʽ ʞᴅʥʝ 

ʘʣʫʰʳʥʳש ʤʝʢʝʥ-ʞʘʡʳ, ץʘʪʝʣʝʨʽ ʪʘʙʳʣסʘʥ ʢʦʜ ʞᴅʥʝ ʪ. ʙ. 

 

 
 

1.5 ʩʫʨʝʪ ï ʄᴅʣʽʤʝʪʪʝʨʜʽ ʪʘʨʘʪʘʪʳʥ ʞʝʣʽ 

 

ɹʘʨʣʳץ ʞʽʙʝʨʽʣʝʪʽʥ ʜʝʨʝʢʪʝʨʜʽש ʜʝʩʪʝʣʽʢ ʞʝʣʽʩʽ ï ʜʘʫʳʩ, ʙʝʡʥʝ, 

ʢʦʤʧʴʶʪʝʨʣʽʢ ʙʘסʜʘʨʣʘʤʘʣʘʨ ʥʝʤʝʩʝ ʘץʧʘʨʘʪ ʨʝʪʽʥʜʝ ʙʘʩץʘ ʥʳʩʘʥסʘ 

ʞʽʙʝʨʽʣʝʜʽ. ʄײʥʜʘʡ ʞʝʣʽʜʝʛʽ ʢʝʟ ʢʝʣʛʝʥ ʰʝʪʢʽ ײץʨʳʣסʳʥʳש (ʇʂ, ʪʝʨʤʠʥʘʣ) 

ᴇʟʽʥʽש ʙʽʨʝʛʝʡ ʞʝʣʽʣʽʢ IP-ʤʝʢʝʥ-ʞʘʡʳ ʙʦʣʘʜʳ, ʘʣʫʰʳסʘ ʞʽʙʝʨʽʣʝʪʽʥ ʜʝʩʪʝʣʝʨ 

ʘʪʘʫʳʥʜʘ ʢᴇʨʩʝʪʽʣʛʝʥ ʤʝʢʝʥʞʘʡסʘ ʩᴅʡʢʝʩ ʤʘʨʰʨʫʪʪʘʣʘʜʳ. ɼʝʨʝʢʪʝʨ ʙʽʨ 

ʙʘʡʣʘʥʳʩ ʞʝʣʽʩʽ ʘʨץʳʣʳ ʢᴇʧʪʝʛʝʥ ʧʘʡʜʘʣʘʥʫʰʳʣʘʨ ʤʝʥ ʧʨʦʮʝʩʪʝʨʛʝ ʙʽʨ 

ʤʝʟʛʽʣʜʝ ʙʝʨʽʣʫʽ ʤװʤʢʽʥ. ɼʝʩʪʝʣʽʢ ʢʦʤʤʫʪʘʮʠʷʥʳש ʝʢʽ ᴅʜʽʩʽ ʙʘʨ: ʙʝʨʫ 

ʜʝʡʪʘʛʨʘʤʤʘʩʳʥ ʪʘʨʘʪʫ (datagram) ʞᴅʥʝ ʚʠʨʪʫʘʣʜʳ ʘʨʥʘ ʙʦʡʳʥʰʘ  ʪʘʨʘʪʫ 

(virtual circuit). 

ɼʝʡʪʘʛʨʘʤʤ ʨʝʞʠʤʽʥʜʝ ʞʽʙʝʨʫ ʢʝʟʽʥʜʝ ᴅʨ ʜʝʩʪʝʜʝ SA(Source Address)  

ʞʽʙʝʨʫʰʽʥʽש ʞᴅʥʝ DA (Destination Address) ʘʣʫʰʳʥʳש ʤʝʢʝʥ-ʞʘʡʳ, ץʳʟʤʝʪʪʽʢ 

ʘץʧʘʨʘʪʪʘʨ ʞᴅʥʝ ʭʘʙʘʨʣʘʤʘʜʘס  r ʢʝʟʝʢʪʽ ʜʝʩʪʝ ʥᴇʤʽʨʽ ʢᴇʨʩʝʪʽʣʛʝʥ. ɹʽʨ 

ʭʘʙʘʨʣʘʤʘסʘ ʪʠʝʩʽʣʽ ʜʝʡʪʘʛʨʘʤʤʘʣʘʨ ʞʝʣʽʜʝ ʙʽʨ-ʙʽʨʽʥʝ ʪᴅʫʝʣʩʽʟ ץʦʟסʘʣʘʜʳ. 

 .ʳ ʜʝʩʪʝʜʝʥ ʭʘʙʘʨʣʘʤʘʣʘʨʜʳ ʥᴇʤʽʨʣʝʨʛʝ ʩᴅʡʢʝʩ ʞʠʥʘʡʜʳסʨʳʣײץ ʘʙʳʣʜʘʫʰʳפ

ɼʝʡʪʘʛʨʘʤʤʘ ʘʨץʳʣʳ ʪʘʨʘʪʫ ᴇʪʝ ʠʢʝʤʜʽ, ᴅʢʽʤʰʽʣʝʥʜʽʨʫʛʝ ʘʟ ʰʳסʳʥʜʘʨʜ  r

 ʘʥʜʘ  ʩʝʥʽʤʜʽʣʽʛʽסʘʨʘץ ʘסʚʠʨʪʫʘʣʜʳ ʘʨʥʘʣʘʨ ʙʦʡʳʥʰʘ ʪʘʨʘʪʫ ץʘʞʝʪ ʝʪʝʜʽ, ʙʽʨʘץ

ʪᴇʤʝʥ. 

ɺʠʨʪʫʘʣʜʳ ʘʨʥʘʣʘʨ (virtual circuit ʥʝʤʝʩʝ virtual channel) ʙʦʡʳʥʰʘ 

ʜʝʨʝʢʪʝʨ ʪʘʨʘʪʫ ʙʘʨʳʩʳʥʜʘ ʩʦסשʳ ʪװʡʽʥʜʝʨʜ̔ ץʦʩʘʪʳʥ ʞʘʣסʳʟ 

ʙʘʡʣʘʥʳʩʪʳʨʘʪʳʥ ʤʘʨʰʨʫʪ ʙʦʣʳʧ ʪʘʙʳʣʘʪʳʥ ʚʠʨʪʫʘʣʜʳ ʘʨʥʘ ʦʨʥʘʪʳʣʫʳ 

ʪʠʽʩ.  

ɺʠʨʪʫʘʣʜʳ ʘʨʥʘʥ  r ʢʦʥʬʠʛʫʨʘʮʠʷʣʘʫ ʜʠʥʘʤʠʢʘʣʳץ ʥʝʤʝʩʝ ʪײʨʘץʪʳ 

ʙʦʣʫʳ ʤװʤʢʽʥ. ɺʠʨʪʫʘʣʜʳ ʘʨʥʘʥʳש ʜʠʥʘʤʠʢʘʣʳץ ʢʦʥʬʠʛʫʨʘʮʠʷʩ  rʞʘʣסʘʫʜʳ 

ʦʨʥʘʪʫסʘ ʘʨʥʘʡʳ ʜʝʩʪʝ-ʩײʨʘʥʳʩ ʞʝʣʽʩʽʥʝ ʪʘʨʘʪʫ ʘʨץʳʣʳ ʞװʟʝʛʝ ʘʩʳʨʳʣʘʜʳ. 

ɹײʣ ʜʝʩʪʝ-ʩײʨʘʥʳʩ ʞʝʣʽʣʽʢ ײץʨʳʣסʳʣʘʨ ʘʨץʳʣʳ ᴇʪʝʜʽ ʞᴅʥʝ ʚʠʨʪʫʘʣʜʳ ʘʨʥʘסʘ 
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çʞʦʣ ʘʰʘʜʳè. ɹײʣ ʞʝʣʽʣʽʢ ײץʨʳʣסʳʣʘʨ ʦʩʳ ʞʘʣסʘʫʣʘʨ װʰʽʥ ʤʘʨʰʨʫʪʪʘʨʜʳ 

ʝʩʪʝ ʩʘץʪʘʡʜʳ ʜʝʛʝʥ ʩᴇʟ ʞᴅʥʝ ʦʩʳ ʞʘʣסʘʫסʘ ʢʝʣʽʧ ʪװʩʢʝʥ ʢʝʣʝʩʽ ʜʝʩʪʝʣʝʨʜʽ 

 ʪʳ ʚʠʨʪʫʘʣʜʳ ʘʨʥʘʣʘʨ ʞʝʣʽʣʽʢץʨʘײʳʪ ʙʦʡʳʥʰʘ ʞʽʙʝʨʝʜʽ. ʊסʘʞʝʪʪʽ ʙʘץ

ʳʣʘʨʜסʨʳʣײץ  rץʦʣʤʝʥ ʞᴇʥʜʝʫ ʘʨץʳʣʳ ʞʝʣʽ ᴅʢʽʤʛʝʨʣʝʨʽʤʝʥ ʞʘʟʳʣʘʜʳ. 

ɼʝʩʪʝʣʽʢ ʞʝʣʽ ʙʦʡʳʥʰʘ ʩᴇʡʣʝʫʜʽ ʞʝʪʢʽʟʫʜʽש ʥʝʛʽʟʛʽ ʧʨʠʥʮʠʧʪʝʨʽ ʙʦʣʳʧ 

ʪʘʙʳʣʘʪʳʥʜʘʨ [6]: 

- ʘʥʘʣʦʛʪʳץ ʩᴇʡʣʝʫ ʩʠʛʥʘʣʳʥ ʮʠʬʨʣʳץ ʪװʨʛʝ ʪװʨʣʝʥʜʽʨʫ; 

- ʜʝʨʝʢʪʝʨ ʢᴇʣʝʤʽʥ ʘʟʘʡʪʫ ʤʘץʩʘʪʳʥʜʘ ʪʘʣʜʘʫ ʞᴅʥʝ ᴇשʜʝʫ (ʢʝʨʝʢʩʽʟ 

ʰʫʜ ץʟʽʣʽʩʪʽ ʞᴅʥʝ ʬʦʥʜʳװ ,r ץʳʩʫʜʳ ʙʘʩʫ); 

- ʜʝʩʪʝʣʝʨʜʽ ץʘʣʳʧʪʘʩʪʳʨʫ (ץʘʙʳʣʜʘʥסʘʥ  ʨʝʪʪʽʢ ʜʝʨʝʢʪʝʨ ʜʝʩʪʝʣʝʨʛʝ 

ʙᴇʣʽʥʝʜʽ ʞᴅʥʝ ʦסʘʥ ʭʘʪʪʘʤʘʣʳ ʘץʧʘʨʘʪ ץʦʩʳʣʘʜʳ - ʘʣʫʰʳʥʳש ʤʝʢʝʥ-ʞʘʡʳ, 

ʨʝʪʪʽʢ ʥᴇʤʽʨʽʥʽש ʞʘʟʳʣʫ ʩʝʙʝʙʽ, ʝʛʝʨ ʦʣʘʨ ץʘʪʝʣʝʨʜ ̔ʪװʟʝʪʫ װʰʽʥ ץʦʩʳʤʰʘ 

ʤᴅʣʽʤʝʪʪʝʨ ʞᴅʥʝ ʨʝʪʩʽʟ ʞʝʪʢʽʟʽʣʛʝʥ ʞʘסʜʘʡʜʘ). ɹײʣ ʢʝʟʜʝ ʞʝʣʽʛʝ ʪʽʢʝʣʝʡ 

ʞʽʙʝʨʛʝʥʛʝ ʜʝʡʽʥ ʜʝʩʪʝʣʝʨʜʽ ץʘʣʳʧʪʘʩʪʳʨʫ װʰʽʥ ץʘʞʝʪʪʽ ʜʝʨʝʢʪʝʨ ʩʘʥʳʥʳש 

ʫʘץʳʪʰʘ ʞʠʥʘץʪʘʣʫʳ ʙʦʣʘʜʳ; 

- ʜʝʩʪʝʣʽ ʞʝʣʽ ʙʦʡʳʥʰʘ ʜʝʩʪʝʣʝʨʜʽ ʞʽʙʝʨʫ; 

- ʙʘʩʪʘʧץʳ ʨʝʪʪʽʣʽʢ ʧʝʥ ʩʠʥʭʨʦʥʜʘʫʜ  rץʘʣʧʳʥʘ ʢʝʣʪʽʨʫ װʰʽʥ ʜʝʩʪʝʣʝʨʜʽש 

ʫʘץʳʪʰʘ ʞʠʥʘץʪʘʣʫr  (ʦʣʘʨʜʳש ʨʝʪʪʽʢ ʞװʡʝʣʽʛʽʥ ʪʝʢʩʝʨʫ, ᴇʡʪʢʝʥʽ IP-ʞʝʣʽʩʽ 

ʞʝʪʢʽʟʫ ʫʘץʳʪʳʥʘ ʢʝʧʽʣʜʽʢ ʙʝʨʤʝʡʜʽ, ʦʥʜʘ װʣʢʝʥ ʨʝʪʪʽʢ ʥᴇʤʽʨʣʝʨʽ ʙʘʨ ʜʝʩʪʝʣʝʨ 

ʙײʨʳʥ ʢʝʣʝ ʘʣʘʜʳ, ʦʥʳװ שʩʪʽʥʝ, ץʘʙʳʣʜʘʫ ʫʘץʳʪʳʥʳש ʘʨʘץʘʰʳץʪʳסʳ ʘʫʳʪץʳʧ 

ʦʪʳʨʫʳ ʤװʤʢʽʥ); 

 ʘʣʧʳʥʘ ʢʝʣʪʽʨʫʜ ̔ʪʘʣʜʘʫ ʞᴅʥʝץ ʳʥʜʘ ʩᴇʡʣʝʫ ʩʠʛʥʘʣʳʥשʘʙʳʣʜʘʫ ʩʦץ -

ᴇשʜʝʫ (ʢʝʡʙʽʨ ʜʝʩʪʝʣʝʨ ʞʝʪʢʽʟʽʣʫ ʢʝʟʽʥʜʝ ʤװʣʜʝʤ ʞʦסʘʣʳʧ ʢʝʪʫʽ ʤװʤʢʽʥ, ʥʝ 

ʦʣʘʨʜʳ ʞʝʪʢʽʟʫʜʝʛʽ ʢʽʜʽʨʽʩ ʦʣʘʨʜʳש ʰʘʰʳʣʳʧ ʢʝʪʫʽʥʝ ʩʝʙʝʧʢʝʨ ʙʦʣʘʜʳ; ʙײʣ 

ʞʘסʜʘʡʜʘ ʥʝ ץʘʙʳʣʜʘʥסʘʥ ʜʝʩʪʝʣʝʨʜʽש ʥʝʛʽʟʽʥʜʝ ʞʦסʘʣסʘʥ ʜʝʩʪʝʣʝʨʜʽ ʰʘʤʘʤʝʥ 

 ʦʩʳʣʘʜʳ, ʥʝץ ʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ ʘʧʧʨʦʢʩʠʤʘʮʠʷ ʘʣʛʦʨʠʪʤ̔ʽװʘʣʧʳʥʘ ʢʝʣʪʽʨʫʛʝ ʤץ

ʙײʣ ʰʳסʳʥʜʘʨ ʞʘʡ סʘʥʘ ʞʦʡʳʣʘʜʳ, ʘʣ ʨץײʩʘʪʥʘʤʘʣʘʨ ʢʝʟʜʝʡʩʦץ ʜʝʨʝʢʪʝʨʤʝʥ 

ʪʦʣʪʳʨʳʣʘʜʳ); 

- ʜʝʢʦʤʧʨʝʩʩʠʷʩʳ, ʉɸʊ (ʎɸʇ) (ץʘʙʳʣʜʘʫʰʳסʘ ʜʘʫʳʩ ʘץʧʘʨʘʪʳʥ ʘʣʳʧ 

ʢʝʣʝʪʽʥ ʘʫʜʠʦ ʩʠʛʥʘʣʳʥʘ ץʘʡʪʘ ʪװʨʣʝʥʫ). 

ʆʩʳʣʘʡʰʘ, װʣʢʝʥ ʳץʪʠʤʘʣʜʳʣʳץʧʝʥ, ץʘʙʣrʜʘʥסʘʥ ʘץʧʘʨʘʪ ʙʘʩʪʘʧץʳסʘ 

ʩᴅʡʢʝʩ ʢʝʣʤʝʩʝ (ʙײʟʳʣʩʘ) ʞᴅʥʝ ʢʽʜʽʨʩʝ (ʪʘʨʘʪʫʰʳ ʞᴅʥʝ ץʘʙʳʣʜʘʫʰʳ 

ʪʘʨʘʧʪʘʨʜʘסʳ ᴇשʜʝʫ ʘʨʘʣʳץ ʞʠʥʘץʪʘʫʜ  rʪʘʣʘʧ ʝʪʝʜʽ). ɸʣʘʡʜʘ, ʢʝʡʙʽʨ ʜʘʫʳʩ 

ʘץʧʘʨʘʪʪʳʥʳש ʞʦסʘʨʳ ʰʝʛʽʥʜʝ ʦʩʳʥʜʘʡ ʰʳסʳʥʜʘʨʤʝʥ ʢʝʣʽʩʫʛʝ ʤװʤʢʽʥʜʽʢ 

ʙʝʨʝʜʽ. ʉᴇʡʣʝʫʜʽ ʮʠʬʨʣʳץ ʜʝʨʝʢʪʝʨ ʪװʨʽʥʜʝ ʪʘʨʘʪʫʜʳ 1.6 ʩʫʨʝʪʪʝ ʢᴇʨʩʝʪʽʣʛʝʥ. 

 

 
 

1.6 ʩʫʨʝʪ ï ʉᴇʡʣʝʫʜʽ ʜʝʩʪʝʣʽʢ ʞʝʣʽ ʙʦʡʳʥʰʘ ʪʘʨʘʪʫ  
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64 ʢʙʠʪ/ʩ ʞʦʣʘסʳʥʳש ʘץʳʩʳʥ ʪᴇʣʝʛʝʥ ʘʙʦʥʝʥʪ ʘʨʥʘʥʳש ʦʨʪʘʰʘ ʘʣסʘʥʜʘ, 

 ץʳ ʨʝʩʫʨʩʪʳ ᴇʟ ʞʝʣʽʩʽʥ ʘʨʪʳסʦʣʳʥʜʘץ ʦʣʜʘʥʘʜʳ. ɼʝʤʝʢ, ʦʧʝʨʘʪʦʨץ ʘʥʘס 25%

ʞװʢʪʝʤʝʡ-ʘץ ʪᴇʨʪ ʝʩʝ ʘʨʪʳץ ʧʘʡʜʘʣʘʥʫʰʳʣʘʨסʘ ʩʘʪʘ ʘʣʘʜʳ. 

ʆʩʳʥʜʘʡ ʩʮʝʥʘʨʠʡ ʝʢʽ ʞʘץץʘ ʜʘ ï ʢʣʠʝʥʪʢʝ ʜʝ, ʞᴅʥʝ ʩʘʪʫʰʳסʘ ʜʘ 

 ʳʣʳ ʘʙʦʥʝʥʪʪʽʢץʦʣʘʡʣʳ, ᴇʡʪʢʝʥʽ ʦʧʝʨʘʪʦʨ ʢʽʜʽʨʽʩʪʝʨʜʽ ʪᴇʤʝʥʜʝʪʫ ʘʨץ

ʪᴇʣʝʤʘץʳʩʳʥ ʘʟʘʡʪʘʜʳ ʞᴅʥʝ ᴇʟʽʥʽש ʪʘʙʳʩʳʥ ʢᴇʪʝʨʝʜʽ.  

1.5 ɯʈ-ʪʝʣʝʬʦʥʠʷʩʳ ʭʘʪʪʘʤʘʣʘʨʳʥʳש ʪʦʧʪʘʣʫʳ  

1.2 ʢʝʩʪʝʜʝ ʜʘʫʳʩʪʳץ ʜʝʨʝʢʪʝʨʜʽ ʪʘʨʘʪץʘʥ ʢʝʟʜʝʛʽ ɯʈ-ʪʝʣʝʬʦʥʠʷʩʳ 

ʭʘʪʪʘʤʘʣʘʨʳʥʳש ʪʦʧʪʘʣʫʳ ʢᴇʨʩʝʪʽʣʛʝʥ. 

 

1.2 ʩʫʨʝʪ ï ɯʈ-ʪʝʣʝʬʦʥʠʷʩʳ ʭʘʪʪʘʤʘʣʘʨʳʥʳש ʪʦʧʪʘʣʫʳ 

Application ʉʦʬʪʬʦʥʜʘʨ ʤʝʥ  Call Manager ץʦʩʳʤʰʘʣʘʨʳ ʞʝʣʽʜʝ 

 שʛʽʤʝʰʽʥʽשʨʛʽʟʫ, ᴅװʨʣʝʨʽʥ (ʪʽʣʜʝʩʫʜʽ ʞװʪ ץʙʘʨʣʳ שʘʪʳʥʘʩʫʜʳץ

ʪװʨʽʥ ʢᴇʨʫ), ʢʝʟ ʢʝʣʛʝʥ ʘʫʳʟʰʘ ʩᴇʡʣʝʩʫʣʝʨʜʽ ײʡʳʤʜʘʩʪʳʨʫסʘ 

ʙʦʣʘʜʳ 

Presentation ʂʦʜʝʢʪʝʨ 

Session H.323/SIP(SDP)/MGCP 

Transport RTP/TCP/UDP 

Network IP 

Data-Link Frame Relay, ATM, Ethernet, MLPPP, PPP, HDLC ... 

Physical ʊʘʨʘʪʫʜʳש ʪײʣסʘʣʳץ ʦʨʪʘʩʳ 

 

IP-ʪʝʣʝʬʦʥʠʷ ʪʝʭʥʦʣʛʠʷʩʳ ʜʝʨʝʢʪʝʨʜʽ ʪʘʨʘʪʫʜʘ ʢʝʟ ʢʝʣʛʝʥ ʪײʣסʘʣʳץ 

ʦʨʪʘʤʝʥ (ʘʡʥʘʣʤʘʣʳ ץʦʩʘʨʣʳ ʩᴇʡʣʝʫʰʽʣʝʨ, ʪʝʣʝʬʦʥ ʩʳʤʜʘʨʳ, ʩʳʤʩʳʟ 

 .ʤʳʩ ʞʘʩʘʡ ʘʣʘʜʳײʦʩʳʣʫʣʘʨ ɯɽɽɽ 802.11) ʞᴅʥʝ ʪ.ʙ. ʞץ

ɸʨʥʘʣʳץ ʜʝשʛʝʡ ʬʨʝʡʤʜʝʨʜʽ ײץʨʫ װʰʽʥ ɯʈ ʭʘʪʪʘʤʘʩʳ ᴅʨʪװʨʣʽ 

ʬʦʨʤʘʪʪʘʨʜʳ ʧʘʡʜʘʣʘʥʘʜʳ ʞᴅʥʝ ʢᴇʧʘʨʥʘʣʳ ʈʈʈ Multilink PPP), Frame Relay 

(FR), ATM, Ethernet, WiFi, ᴅʨʽ ʞʝʨʛʽʣʽʢʪʽ ʞʝʣʽʣʝʨʜʽש ʙʘʩץʘ ʜʘ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥ 

ʽʩʢʝ ץʦʩʘʜʳ.   

 שʰʽʥ ʜʘʫʳʩʪʳ ʪʘʨʘʪʫʜʳװ ʛʝʡʜʝ ʢʽʜʽʨʽʩʪʝʨ ʙʦʣʤʘʫשʰʽʥʰʽ ʞʝʣʽʣʽʢ ʜʝת

ʪᴅʩʽʣʽ ʨʝʪʽʥʜʝ ɯʈ ʭʘʪʪʘʤʘʩʳ ʧʘʡʜʘʣʘʥʳʣʘʜʳ. ɯʈ ʭʘʪʪʘʤʘʩʳ ʙʘʩʳʤʜʳʣʳץʪʳש 

ʪᴅʨʪʽʙʽʥ ʘʥʳץʪʘʫ ʪᴅʩʽʣʽʥ ץʦʣʜʘʥʘʜʳ.  

ʂᴇʣʽʢʪʽʢ ʜʝשʛʝʡʜʝ ʜʘʫʳʩʪʳ ʪʘʨʘʪʫ װʰʽʥ UDP ʭʘʪʪʘʤʘʩʳʥʘ 

 .ʦʣʜʘʥʳʣʘʜʳץ ʪʘʥʘʪʳʥ RTP (Real-Time Transport Protocol) ʭʘʪʪʘʤʘʩʳץʘʧʰʳץ

ʉʦʥʜʘʡ-ʘץ ɯʈ-ʞʝʣʽʩʽ ʙʦʡʳʥʰʘ ʜʘʫʳʩʪʳ ʽʟʜʝʫ ʞʦʣʳʥʳש ʙʦʡʳʥʜʘסʳ ᴇʪʢʽʟʫ 

ʞʦʣʘסʳʥ ʨʝʟʝʨʚʪʝʫ װʰʽʥ ץʦʨ ʭʘʪʪʘʤʘʩʳʥ (Resource Reservation Protocol) 

ʧʘʡʜʘʣʘʥʫʳ ʤװʤʢʽʥ.  

ʉʝʘʥʩʪʳץ ʜʝשʛʝʡʜʝ H.323, SIP (Session Initiation Protocol) 

ʩʪʘʥʜʘʨʪʪʘʨʳʥʘ ʞᴅʥʝ MGCP (Media Gateway Control Protocol) ʭʘʪʪʘʤʘʩʳʥʘ 

ʩᴅʡʢʝʩ ʢʝʣʝʪʽʥ ʙʘʡʣʘʥʳʩʪʘʨ ʩʝʘʥʩʪʘʨʳ ײʡʳʤʜʘʩʪʳʨʳʣʘʜʳ [7]. 
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ɸʣʪʳʥʰʳ ʜʝשʛʝʡʜʝ ʜʝʨʝʢʪʝʨ ʬʦʨʤʘʪʪʘʨʳʥʳװ שʣʛʽʩʽ ʪʘʣʜʘʥʘʜʳ ʞᴅʥʝ 

ʪװʩʽʥʜʽʨʽʣʝʜʽ. ױʩʳʥʳʩ ʜʝשʛʝʡʽ ʜʘʫʳʩʪʳ ʪʘʨʘʪʫʜʘ ʧʘʡʜʘʣʘʥʳʣʘʪʳʥ ʢʦʤʧʨʝʩʩʠʷ 

(ʪʳסʳʟʜʘʫ) ʞᴅʥʝ ʢʦʜʘʣʘʫʜʳש ᴅʜʽʩʪʝʨʽʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ.  

ʍʘʪʪʘʤʘʣʘʨ ʪʦʧʪʘʣʫʳʥʳש ʙʘʨʣʳץ ʜʝשʛʝʡʣʝʨʽ ʢʽʜʽʨʪʫʜ ̔ ʘʟʘʡʪʫ 

ʤᴅʩʝʣʝʣʝʨʽʥ ʰʝʰʫ װʰʽʥ ʞᴅʥʝ ʜʝʩʪʝʣʝʨʜʽש ʪʘʣʘʧ ʝʪʽʣʝʪʽʥ ʞװʨʫ ʪᴅʨʪʽʙʽʥ 

 .ʦʣʜʘʥʳʣʘʜʳץ ʰʽʥ ʙʽʨʣʝʩʽʧװ ʘʤʪʘʤʘʩʳʟ ʝʪʫץ

1.6 IPv4 ʞᴅʥʝ IPv6 ʭʘʪʪʘʤʘʩʳ 

TCP/IP ʞʠʥʘʣʫ ײץʨʘʤʳʥʜʘ IP ʞʝʣʽʘʨʘʣʳץ ʭʘʪʪʘʤʘ ʙʘʨ, ʦʣ ʞᴅʥʝ ʘʰʳץ 

ʞװʡʝʣʝʨʜ̔ש ᴇʟʘʨʘ ᴅʨʝʢʝʪʪʝʩʫ ʤʦʜʝʣʽʥʽש ʞʝʣʽʣʽʢ ʜʝשʛʝʡʜʝʛʽ ʜʝʩʪʝʣʝʨʜʽש 

ʘʜʨʝʩʘʮʠʷʩʳʥ ʞᴅʥʝ ʬʦʨʤʘʪrʥ ʩʠʧʘʪʪʘʡʜʳ. IP ʭʘʪʪʘʤʘʩ  r IP-ʞʝʣʽʩʽʥʽש ʙʽʨ 

ʪʦʨʘʙʳʥʘʥ ʝʢʽʥʰʽ ʪʦʨʘʙʳʥʘ ʘץʧʘʨʘʪʪʳ ʜʝʩʪʝʣʝʧ ʞʽʙʝʨʫʜʽ ײʡʳʤʜʘʩʪʳʨʘʜʳ, ʙײʣ 

ʞʘסʜʘʡʜʘ ʪʝʨʤʠʥʘʣʜʘʨ ʘʨʘʩʳʥʜʘסʳ ʞʘʣסʘʫʣʘʨʜʳ ʦʨʥʘʪʫ ʙʦʡʳʥʰʘ  

ʧʨʦʮʝʜʫʨʘʣʘʨʜʳ ץʦʣʜʘʥʙʘʡʜʳ. 

IP ʭʘʪʪʘʤʘ ʩʝʥʽʤʜʽ ʭʘʪʪʘʤʘ ʝʤʝʩ, ʦʥʳץ שʘʡʪʘ ʪʘʨʘʪʫ ʧʨʦʮʝʜʫʨʘʩʳ ʞʦץ. 

ɼʝʩʪʝʣʝʨ ʞʦסʘʣʫʳ ʤװʤʢʽʥ, ʦʣʘʨ ʞʽʙʝʨʽʣʛʝʥ ʥʝʤʝʩʝ ʢʽʜʽʨʽʣʛʝʥ ʪᴅʨʪʽʧʪʝ 

ʙʝʨʽʣʤʝʫʽ ʤװʤʢʽʥ. IP ʭʘʪʪʘʤʘʩʳ ʬʠʟʠʢʘʣʳץ ʦʨʪʘסʘ ʜʝʨʝʢʪʝʨʜʽ ʪʘʨʘʪʫʜʳ 

 .ʛʝʡʽʥʜʝʛʽ ʭʘʪʪʘʤʘʜʘ ʥʝʛʽʟʜʝʣʝʜʽשʜʝ שʘʤʪʘʤʘʩʳʟ ʝʪʝʪʽʥ ʤᴅʣʽʤʝʪʪʝʨ ʙʫʳʥrʥʳץ

IP ʭʘʪʪʘʤʘʩʳʥ ʽʩʢʝ ʘʩʳʨʘʪʳʥ ʙʘסʜʘʨʣʘʤʘʣʳץ ʤʦʜʫʣʴ ʞʝʣʽʩʽ ʙʦʡʳʥʰʘ 

ʘʨʘʣʳץ ʞʝʣʽʣʽʢ ײץʨʳʣסʳʥʳש ʤʝʞʝʣʽ ʥװʢʪʝʩʽʥʝ ʜʝʡʽʥ ʜʝʨʝʢʪʝʨʜʽ ʪʘʩʳʤʘʣʜʘʫ 

ʤʘʨʰʨʫʪʳʥ ʘʥʳץʪʘʡʜʳ, ʦʥʜʘ ʜʝʡʪʘʛʨʘʤʤʘ ʞʝʨʛʽʣʽʢʪʽ ʞʝʣʽʥʽש ʬʨʝʡʤʘʩʳʥʘʥ 

ʘʞʳʨʘʪʳʣʳʧ ʘʣʳʥʘʜʳ ʜʘ ʪʘשʜʘʣסʘʥ ʙʘסʳʪץʘ ʩᴅʡʢʝʩ ʢʝʣʝʪʽʥ ʘʨʥʘסʘ ץʘʨʘʡ 

ʙʘסʳʪʪʘʣʘʜʳ. 

ɽʛʝʨ ʦʩʳ ʞʝʣʽʣʝʨ ᴅʨʪװʨʣʽ ײʟʳʥʜʳץʪʘסʳ ʜʝʩʪʝʣʝʨʜʽש ʪʘʨʘʣʫʳʥ ץʦʣʜʘʡʪʳʥ 

ʙʦʣʩʘ, ʜʝʩʪʝʣʝʨ ʬʨʘʛʤʝʥʪʪʝʣʫʽ ʥʝʤʝʩʝ ʙʽʨʥʝʰʝ ʜʝʩʪʝ ᴅʨʪװʨʣʽ ʞʝʣʽʣʝʨʜʽש 

ʪʦסʳʩʳʥʜʘ ʙʽʨʥʝʰʝ ʜʝʩʪʝʥʽ ʙʽʨʽʢʪʽʨʫʽ ʤװʤʢʽʥ. 

IP-ʞʝʣʽʩʽʥʝ ץʦʩʳʣסʘʥ ᴅʨʙʽʨ ʞײʤʳʩ ʩʪʘʥʮʠʷʩʳʥʜʘ ʘʜʨʝʩʪʝʫʜʽש, 

ʬʨʘʛʤʝʥʪʘʮʠʷʥʳש ʞᴅʥʝ ʤʘʨʰʨʫʪʪʘʫʜʳש ʙʽʨ ʝʨʝʞʝʩʽ ʘʨץʳʣʳ IP-

ʜʝʡʪʘʛʨʘʤʤʘʩʳʥ ᴇשʜʝʫ ʞװʨʛʽʟʽʣʝʜʽ. IP-ʜʝʡʪʘʛʨʘʤʤʘ ʘʪʘʫʳʥʳײץ שʨʘʤʳʥʜʘ 

ʞᴇʥʝʣʪʫʰʽ ʞᴅʥʝ ʘʣʫʰʳʥʳש ʜʝʡʪʘʛʨʘʤʤʳ ʙʦʡʳ ᴇʟʛʝʨʤʝʡʪʽʥ ʝʢʽ ʤʝʢʝʥʞʘʡʳ  

ʢᴇʨʩʝʪʽʣʝʜʽ. 

IPv4 ʍʘʪʪʘʤʘʩʳ 1981 ʞ. ᴅʟʽʨʣʝʥʜʽ. IPv4 ʍʘʪʪʘʤʘʩʳ TCP/IP ʭʘʪʪʘʤʘʩʳ 

ʞʠʥʘʣʫ ʞʝʣʽʘʨʘʣʳץ (ʞʝʣʽʣʽʢ) ʜʝשʛʝʡʽʥʜʝ ʞײʤʳʩ ʞʘʩʘʡʜʳ. 

ʀʥʪʝʨʥʝʪʪʝʛʽ ᴅʨʪװʨʣʽ ʞʝʨʛʽʣʽʢʪʽ ʞʝʣʽʣʝʨ ʘʨʘʩʳʥʜʘ ʜʝʨʝʢʪʝʨʤʝʥ ʘʣʤʘʩʫ 

 ʘʞʝʪ. ʄʝʢʝʥ-ʞʘʡ ʪʝʢץ ʰʽʥ ʪʦʨʘʧ ʠʥʪʝʨʬʝʡʩʪʝʨʽʥʝ IP-ʤʝʢʝʥ-ʞʘʡʣʘʨʳʥ ʙʝʨʫװ

ʞײʤʳʩ ʩʪʘʥʮʠʷʣʘʨʳʥʳש ʞʝʣʽʣʽʢ ʠʥʪʝʨʬʝʡʩʽʥ ʩᴅʡʢʝʩʪʝʥʜʽʨʝʜʽ, ʷסʥʠ ʞʝʣʽʛʝ 

ʥװʢʪʝʥ ̔ץʦʩʫ װʰʽʥ. 

IP-ʤʝʢʝʥʞʘʡʳʥ ʪʘסʘʡʳʥʜʘʫ ʤʳʥʘ ʞʘסʜʘʡʜʘ: 

- ʝʩʝʧʪʝʫʽʰ ʞʝʣʽʣʝʨʜ ̔ ʦʨʥʘʪʫ ʢʝʟʽʥʜʝ ʞװʡʝʣʽʢ ᴅʢʽʤʛʝʨ ץʦʣʤʝʥ 

ʪʝשʝʩʪʽʨʝʜʽ; 

- DHCP (Dynamic Host Configuration Protocol) ʭʦʩʪʪʘʨʳʥʳש 

ʜʠʥʘʤʠʢʘʣʳץ ʦʨʥʳץʪʳʨʫ ʭʘʪʪʘʤʘʩʳʥʳש ʢᴇʤʝʛʽʤʝʥ ʘʚʪʦʤʘʪʪʳ ʪװʨʜʝ ʽʩʢʝ 

ʘʩʳʨʳʣʘʜʳ.  

IP ʭʘʪʪʘʤʘʩʳʥʳש ʥײʩץʘʣʘʨʳ: 
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- 4 ʥײʩץʘʩʳ (IPv4) ï ʘʜʨʝʩʪʝʫʜʽש ʢʣʘʩʪʳץ ʞװʡʝʩʽ ʞᴅʥʝ ʢʣʘʩʩʳʟ ʞװʡʝʩʽ; 

- 5 ʥײʩץʘʩʳ (ʽʩʢʝ ʘʩʳʨʳʣʤʘסʘʥ); 

- 6 ʥײʩץʘʩʳ (IPv6). 

IPv4 ʤʝʢʝʥʞʘʡʳ ʝʢʽʣʽʢ ᴇʨʽʩʪʽ32 ש-ʨʘʟʨʷʜʳʥ ʙʽʣʜʽʨʝʜʽ (4 ʙʘʡʪ).  

 :ʩʳʥʳʣʫ ʪᴅʨʪʽʙʽױ

- 10010001.11011101.01010101.10010100 ʝʢʽʣʽʢ; 

- 192.168.0.1ʥװʢʪʝʣʽ ʦʥʜʳץ; 

- 0ʭ9d30d559 ʦʥ ʘʣʪʳʣʳץ. 

ɼʝʨʝʢʪʝʨʜʽ ʪʘʨʘʪʫ ʞʝʣʽʣʝʨʽʥʜʝ ʜʝʩʪʝʣʝʨʜʽ ʤʘʨʰʨʫʪʪʘʫ IP-ʤʝʢʝʥ-ʞʘʡʳ 

ʝʢʽ ʣʦʛʠʢʘʣʳץ ʙᴇʣʽʢʪʝʥ ײץʨʳʣʫ ʩʝʙʝʙʽʥʝʥ ʞᴅʥʝ ʩʦʜʘʥ ʪײʨʘʪʳʥʜʳסʳʥʘʥ ʙʦʣʫ 

ʤװʤʢʽʥʜʽʛʽ: ʞʝʣʽ ʠʜʝʥʪʠʬʠʢʘʪʦʨʳ (ID Net) ï ʤʝʢʝʥ-ʞʘʡʣʘʨʜʳש ʞᴅʥʝ (ID Host) 

ʪʦʨʘʙʳ ʠʜʝʥʪʠʬʠʢʘʪʦʨʳʥʳש ʞʝʣʽʣʽʢ ʙᴇʣʽʛʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ, ʦʣ  ʞʝʣʽʣʽʢ 

ʩʝʛʤʝʥʪʪʝʛʽ ײץʨʳʣסʳʥ  r ʘʥʳץʪʘʡʪʳʥʳ ʩᴇʟʩʽʟ. ײפʨʳʣסʳסʘ ײץʨʘʤʜʘʩ ʞʝʣʽʛʝ 

ʜʝʨʝʢʪʝʨʜʽ ʪʘʨʘʪʫ ʢʝʟʽʥʜʝ  ץʘʰʳץʪʘסʳ ʞʝʣʽʥ ̔ʢᴇʨʩʝʪʫ סʘʥʘ ʝʤʝʩ ʦʩʳ ʞʝʣʽʜʝʛʽ 

ʪװʡʽʥʜ̔  ʜʝ ʢᴇʨʩʝʪʫʛʝ ʤʝʢʝʥ-ʞʘʡʜʳש ʝʢʽ ʜʝשʛʝʡʣʽ ʠʝʨʘʨʭʠʷʩʳ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

 ʳʣʘʨʜʳסʨʳʣײץ ʳ 32 ʙʠʪ IPv4 ʤʝʢʝʥ-ʞʘʡʳ ʤᴇʣʰʝʨʽ 4,3 ʤʣʨʜסʟʳʥʜʳױ

ʞʦʣʜʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ɹʘʩʪʘʧץʳʜʘ ʙʘʨʣʳץ IP-ʤʝʢʝʥ-ʞʘʡʳ ʩʳʥʳʧʪʘʨסʘ 

ʙᴇʣʽʥʛʝʥ (ʢʣʘʩʪʳץ ʤʦʜʝʣʴ). ɹײʣ ʤʦʜʝʣʛɹʝ ʩᴅʡʢʝʩ IP-ʤʝʢʝʥ-ʞʘʡʣʘʨʳʥʳש 

ʙʘʨʣʳץ ʢʝשʽʩʪʽʛʽ ʙʽʨʽʥʰʽ ʪᴇʨʪ ʙʠʪ (A, B, C, D ʞᴅʥʝ E) ʤʘסʳʥʘʩʳʥʘ ץʘʨʘʡ 5 

ʢʣʘʩץʘ ʙᴇʣʽʥʝʜʽ. ɸʣסʘʰץʳ װʰ ʢʣʘʩʩ (A, B, ʞᴅʥʝ C) ʞʝʣʽʣʝʨ ʤʝʥ ʪʦʨʘʧʪʘʨʜʳ 

ʞʝʢʝ ʘʜʨʝʩʪʝʫ װʰʽʥ ʧʘʡʜʘʣʘʥʳʣʘʜʳ, D ʢʣʘʩ rʪʦʧʪʳץ ʪʘʨʘʪʫ װʰʽʥ, E ʢʣʘʩ  rï 

ʨʝʟʝʨʚʢʝ ץʦʡʳʣʜʳ (1.7 ʩʫʨʝʪ). ʀʥʪʝʨʥʝʪʪʝ ײץʨʳʣסʳʣʘʨʜʳ ʠʜʝʥʪʠʬʠʢʘʮʠʷʣʘʫ 

ʙʽʨʝʛʝʡ IP-ʤʝʢʝʥ-ʞʘʡʳʤʝʥ ʞװʟʝʛʝ ʘʩʳʨʳʣʘʜʳ, ʦʣʘʨ ʞʘᴃʘʥʜʳץ ʞʝʣʽʜʝ 

 ʥʜʘʡ IPv4 ʤʝʢʝʥ-ʞʘʡʳ ʢᴇʧʰʽʣʽʢ ʤʝʢʝʥ-ʞʘʡʳ ʜʝʧײʘʡʪʘʣʘʥʙʘʫʳ ʪʠʽʩ. ʄץ

ʘʪʘʣʘʜʳ. ʆʣʘʨʜʳש ʩʘʥʳ ʰʝʢʪʝʫʣʽ, ʩʦʥʜʳץʪʘʥ IP-ʞʝʣʽʣʝʨʽʥʽש ᴅʨʙʽʨ ʢʣʘʩʳ IP 

ʤʝʢʝʥʞʘʡʣʘʨʳʥʳש ʞʝʢʝ ʢʝשʽʩʪʽʛʽʤʝʥ ʘʥʳץʪʘʣʘʜʳ, ʦʣʘʨ ʞʝʨʛʽʣʽʢʪʽ 

ʢʦʤʧʴʶʪʝʨʣʽʢ ʞʝʣʽʣʝʨʜ ̔ ʧʘʡʜʘʣʘʥʫ װʰʽʥ ʘʨʥʘʣסʘʥ ʞᴅʥʝ ʠʥʪʝʨʥʝʪʪʝ 

ʤʘʨʰʨʫʪʪʘʣʤʘʡʜʳ.  

ʂᴇʧʰʽʣʽʢ ʤʝʢʝʥ-ʞʘʡʣʘʨ 1.0.0.1 ʜʝʥ 223.255.255.254 ʜʝʡʽʥʛʽ ʰʝʢʪʝ IPv4 

ʞʝʢʝ ʤʝʢʝʥʞʘʡʳʥ ץʦʩʧʘסʘʥʜʘ ʦʨʥʘʣʘʩץʘʥ - ʦʣ װ  hʙʣʦʢʪʘʥ ʪײʨʘʜʳ [8]: 

- 10.0.0.0 - 223.255.255.254 (A ʢʣʘʩ)r; 

- 172.16.0.0 - 172.31.255.255 (B ʢʣʘʩ)r; 

- 192.168.0.0 - 192.1685.255.255 (C ʢʣʘʩ)r. 
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1.7 ʩʫʨʝʪ ï ɾʝʣʽʣʽʢ ʠʥʪʝʨʬʝʡʩʪʽ ʩʳʥʳʧʪʘʨסʘ ʙᴇʣʽʧ ʘʜʨʝʩʪʝʫʜʽש ʤʝʢʝʥ-ʞʘʡʣʘʨʳ  

 

IP-ʘʜʨʝʩʪʝʨʜʽ ʪʘʨʘʪʫʤʝʥ ץʘʪʪʘʨ (ICANN) ʥᴇʤʽʨʣʝʨ ̔ʤʝʥ ʪʘסʘʡʳʥʜʘʫʳ 

ʙʦʡʳʥʰʘ ʀʥʪʝʨʥʝʪ ʢʦʨʧʦʨʘʮʠʷʩʳʤʝʥ ʘʡʥʘʣʳʩʘʜʳ. IP-ʤʝʢʝʥ-ʞʘʡʣʘʨʳʥʳש 

ʢʣʘʩʳ ʤʝʥ ʢʦʤʧʴʶʪʝʨʣʝʨʽʥʽש ʳץʪʠʤʘʣ ʤʝʢʝʥ-ʞʘʡʣʘʨʳʥʳש ʩʘʥʳ ײʡʳʤ 

ʤᴇʣʰʝʨʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ʙʦʣʘʜʳ. ױʡʳʤ ʘʨץʳʣʳ ʙʝʨʽʣʛʝʥ ʥᴇʤʽʨ ʩʪʘʪʠʢʘʣʳץ 

ʥʝʤʝʩʝ ʜʠʥʘʤʠʢʘʣʳץ ʘʜʨʝʩʪʝʫ ʥʝʛʽʟʽʥʜʝ ץʘʡʪʘ ʪʘסʘʡʳʥʜʘʫ  rʤװʤʢʽʥ. 

ʉʪʘʪʠʢʘʣʳץ ʘʜʨʝʩʪʝʫ IP-ʤʝʢʝʥ-ʞʘʡʥrʳש ʥʘץʪʳ ʢʦʤʧʴʶʪʝʨʛʝ ץʘʪʘש 

ʙʘʡʣʘʥʳʩʳʥ ʙʽʣʜʽʨʝʜʽ. ɼʠʥʘʤʠʢʘʣʳץ ʘʜʨʝʩʪʝʫ ʢʝʟ̔ʥʜʝ ʢʦʤʧʴʶʪʝʨʛʝ ץʦʩץʘʥ 

ʩʘʡʳʥ ץʦʣ ʞʝʪʽʤʜʽ IP-ʤʝʢʝʥ-ʞʘʡʳ ʙʝʨʽʣʝʜʽ. IP-ʤʝʢʝʥ-ʞʘʡʳʥʘ ʜʠʥʘʤʠʢʘʥʳש 

ʪʘסʘʡʳʥʜʘʣʫʳ ᴅʜʝʪʪʝ DHCP (dynamic ʢʦʥʬʠʛʫʨʘʮʠʷ ʞײʤʳʩ ʩʪʘʥʮʠʷʣʘʨʳ) 

ʭʘʪʪʘʤʘʩ  r ʙʦʡʳʥʰʘ ʞײʤʳʩ ʽʩʪʝʡʪʽʥ ʤʘʨʰʨʫʪʠʟʘʪʦʨ ʘʨץʳʣʳ ʞװʟʝʛʝ 

ʘʩʳʨʳʣʘʜʳ. ɽʛʝʨ xDSL ʢʽʨʫ ʤʦʜʝʤʜʽʢ ʪʝʭʥʦʣʦʛʠʷʩʳ ʙʦʡʳʥʰʘ ʞװʟʝʛʝ 

ʘʩʳʨʳʣʩʘ, ʞʝʪʢʽʟʫʰʽʛʝ ʀʥʪʝʨʥʝʪ ץʳʟʤʝʪʪʝʨʽʥ ʞʝʪʢʽʟʫʰʽʣʝʨʛʝ ᴅʜʝʪʪʝ 

ʧʘʡʜʘʣʘʥʫʰʳסʘ ʙʽʨ ʥʝʤʝʩʝ ʦʜʘʥ ʜʘ ʢᴇʧ ʩʪʘʪʠʢʘʣʳץ IP-ʤʝʢʝʥ-ʞʘʡʣʘʨʳ 

ʪʘסʘʡʳʥʜʘʣʘʜʳ. 

1980 ʞʳʣʜʘʨʜʳש ʩʦשʳʥʜʘ ʀʥʪʝʨʥʝʪʪʽש ʘʜʨʝʩʪʽʢ ʢʝשʽʩʪʽʛʽʥʜʝ ʩʘץʪʘʫ 

ʪᴅʩʽʣʜʝʨʽʥ ᴅʟʽʨʣʝʫ ץʘʞʝʪʪʽʛʽ ʘʡץʳʥ ʙʦʣʜʳ. 

ʄʝʢʝʥ-ʞʘʡ ʢʝשʽʩʪʽʛʽʥ ʥʝײסʨʣʳʤ ʪʠʽʤʜʽ ʧʘʡʜʘʣʘʥʫ װʰʽʥ ᴇʟʛʝʨʽʩʪʝʨ 

ʝʥʛʽʟʽʣʜʽ ï IPv4 ʤʝʢʝʥ-ʞʘʡʳʥrײץ שʨʳʣʳʤʳʥʘ ʠʝʨʘʨʭʠʷʥʳש ʪʘסʳ ʙʽʨ ʜʝשʛʝʡʽ 

 ʘʣʜ,r ʘʣץ ʣ ʨʝʪʪʝ ʤʝʢʝʥ-ʞʘʡʳ 32-ʨʘʟʨʷʜʪʳ ʙʦʣʳʧײʦʩʳʤʰʘ ʞʝʣʽ. ɹץ ʦʩʳʣʜʳïץ

ʤʝʢʝʥ-ʞʘʡʜʳש ʙʽʨ ʙᴇʣʽʛʽ, ʙײʨʳʥ ʪʦʨʘʧʪʳש ʠʜʝʥʪʠʬʠʢʘʪʦʨʳʥʘ ʙᴇʣʽʥʛʝʥ ʝʢʽ 

ʙᴇʣʽʢʢʝ ʙᴇʣʽʥʛʝʥ - ʽʰʢʽ ʞʝʣʽʥʽש ʠʜʝʥʪʠʬʠʢʘʪʦʨ rʞᴅʥʝ ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʪʦʨʘʙʳ. 

1990 ʞ. ʦʥʳש ʞʝʣʽ ʢʣʘʩʳʥʘ ʞᴅʥʝ ץʦʩʘʣץʳ ʤʘʩʢʘסʘ ʙʘʡʣʘʥʳʩʳ ʞʦץ 

ʢʣʘʩʩʳʟ ʘʜʨʝʩʪʝʫ ʝʥʛʽʟʽʣʜʽ. 

ʂʣʘʩʩʳʟ ʘʜʨʝʩʪʝʫ ʘʡʥʳʤʘʣʳ VLSM (Variable Length Subnet Mask) 

ʳ ʙʘʨ ʽʰʢʽ ʤʘʩʢʘʣʘʨʜסʟʳʥʜʳײ  rʞᴅʥʝ ʢʣʘʩʩʳʟ CIDR (Classless Inter Domain 

Routing) ʜʦʤʝʥʘʨʘʣʳץ ʙʘסʳʪʪʘʫ ʪʝʭʥʦʣʦʛʠʷʩʳʥ ʧʘʡʜʘʣʘʥʘʜʳ. VLSM ʥʝʛʽʟʛʽ 

ʠʜʝʷʩʳ  ʞʝʣʽʥʽ ץʦʩʳʤʰʘ ʞʝʣʽʣʝʨʛʝ ʙᴇʣʫʛʝ, ʩʦʜʘʥ ʢʝʡʽʥ ץʦʩʳʤʰʘ ʞʝʣʽʥʽ ʪʘסʳ 
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ʽʰʢʽ ʙᴇʣʽʢʢʝ ʙᴇʣʫʛʝ, ʷסʥʠ ʞʝʣʽʥ ̔ʪװʨʣʽ ʢᴇʣʝʤʜʝʛʽ ʞʝʣʽʛʝ, ʷסʥʠ ᴅʨʪװʨʣʽ ʤʘʩʢʘ 

ʙᴇʣʫʛʝ ʙʦʣʘʪʳʥʜʳסʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

CIDR ʤʘʩʢʘʩʳ ʢʣʘʩʩʳʟ ʘʜʨʝʩʪʝʫ ID Net ʤʘʩʢʘʩʳʥʘ ʞʘʪʘʪʳʥ ʙʠʪʪʝʨ. IP 

ʤʝʢʝʥ-ʞʘʡʥrʳש ʞʘʟʙʘ ʩʠʧʘʪʪʘʤʘʩʳʥʜʘ ʢʣʘʩʩʳʟ ʘʜʨʝʩʪʝʫ 192.0.2.32/27 1.3 

ʢʝʩʪʝʩʽʥʜʝ ʢʝʣʪʽʨʽʣʛʝʥ.  

ʄʝʢʝʥ-ʞʘʡ ʢʝשʽʩʪʽʛʽʥʽש ʞʝʪʽʩʧʝʫʰʽʣʽʛʽ ʞᴅʥʝ ʧʨʦʮʝʜʫʨʘʥʳש ʞʝʪʢʽʣʽʢʩʽʟ 

ʤʘʨʰʨʫʪʪʘʫʳ ʤʝʢʝʥʞʘʡ ʬʦʨʤʘʪʳʥʳש ᴇʟʛʝʨʫʽʥ ʪʘʣʘʧ ʝʪʪʽ. 

ɾʝʣʥ̔ʽש ʞr ʣʜʘʤ ᴇʩʫʽ ʤʘʨʰʨʫʪʠʟʘʪʦʨʣʘʨʜʳש ʰʘʤʘʜʘʥ ʪʳʩ ʞװʢʪʝʣʫʽʥ 

ʪʫʜʳʨʘʜʳ, ʙװʛʽʥʛʽ ʢװʥʽ ʦʣʘʨ ʦʥʜʘסʘʥ ʞᴅʥʝ ʞװʟʜʝʛʝʥ ʤʳש ʞʘʟʙʘʣʘʨ ʘʨץʳʣʳ 

ʤʘʨʰʨʫʪʪʘʫ ʢʝʩʪʝʩʽʥ ץʦʣʜʘʡʜʳ, ʩʦʥʜʘʡ-ʘץ ʜʝʩʪʝʣʝʨʜʽ ʢʝʩʢʽʥʜʝʫ ʤᴅʩʝʣʝʣʝʨʽʥ 

ʰʝʰʝʜʽ. 

 

1.3 ʢʝʩʪʝ ï 192.0.2.32/27  ɯʈ-ʘʜʨʝʩʪʽ ʞʘʟʫʜʳ ʩʠʧʘʪʪʘʫ  

ɸʪʘʫʳ ʄᴅʥʽ  

IP-ʘʜʨʝʩ ʦʢʪʝʪʪʝʨʽ 192 0 2 32 

IP-ʘʜʨʝʩ ʙʠʪʪʝʨʽ 11000000 00000000 00000010 00100000 

 ʳ ʞʝʣʽץʦʩʘʣפ

ʤʘʩʢʘʩʳʥʳש ʙʠʪʪʝʨʽ  

11111111 11111111 11111111 11100000 

 ʳ ʞʝʣʽץʦʩʘʣפ

ʤʘʩʢʘʩʳʥʳש ʦʢʪʝʪʪʝʨʽ  

255 255 255 224 

 

ʆʩʳ ʙʘסʳʪʪʳש ʢʝʣʝʩʽ ʜʘʤʫ ʙʘסʳʪʪʘʨʳ ʤʳʥʘʜʘʡ ʥʝʛʽʟʛʽ ʤʘץʩʘʪʪʘʨʜ  r

ʢᴇʟʜʝʡʜʽ: 

- ʘʜʨʝʩʪʝʫʜʽש ʢʝשʝʡʪʽʣʛʝʥ ʩʳʟʙʘʩʳʥ ᴅʟʽʨʣʝʫ; 

- ʘץʧʘʨʘʪ ץʘʫʽʧʩʽʟʜʽʛʽʥ ʝʩʢʝʨʫ; 

- ʞʝʣʽʣʽʢ ײץʨʳʣסʳʣʘʨʜʳש ʢʝʡʙʽʨ ץʳʟʤʝʪʽʥ ʘʟʘʡʪʫ ʘʨץʳʣʳ ʞʝʣʽ 

ʘʫץʳʤʜʳʣʳסʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ. 

IP ʧʨʦʪʦʢʦʣʳ 128 ʙʠʪʪʽʢ ʤʝʢʝʥ-ʞʘʡʣʘʨʳʥ ʢʝשʝʡʪʫ ʘʨץʳʣʳ ᴅʣʝʫʝʪʪʽ 

ʤʝʢʝʥ-ʞʘʡ ʪʘʧʰʳʣʳסʳ ʤᴅʩʝʣʝʣʝʨʽʥ ʰʝʰʝʜʽ. ɹʘʩʪʳ ʤʘץʩʘʪʳ ʘʜʨʝʩʪʝʫ  

ʞװʡʝʩʽʥʽײץ שʨʳʣʳʤʜʳץ ᴇʟʛʝʨʫʽ ʞᴅʥʝ ʦʥʳש ʬʫʥʢʮʠʦʥʘʣʜʳץ ʤװʤʢʽʥʜʽʢʪʝʨʽʥ 

ʢʝשʝʡʪʫ ʙʦʣʜʳ. ʆʥʳש ʦʨʥʳʥʘ, IPv6 ʭʘʪʪʘʤʘʜʘ ʤʝʢʝʥ-ʞʘʡ ʠʝʨʘʨʭʠʷ (ʞʝʣʽ 

ʥᴇʤʽʨʽ ʤʝʥ ʪװʡʽʥ ʥᴇʤʽʨʽ) ץʦʣʜʘʥʳʩʪʘסʳ ʝʢʽ ʜʝשʛʝʡʣ̔  ʪװʡʽʥʜʝʨʜʽ ʘʥʳץʪʘʫ װʰʽʥ 

ʞʝʣʽʥʽװ שʰ ʜʝשʛʝʡʣʽ ʙʽʨʽʟʜʽʣʝʥʜʽʨʫʽʥ ʞᴅʥʝ ʪʦʨʘʧʪʘʨʜʳ ʙʽʨʽʟʜʽʣʝʥʜʽʨʫ װʰʽʥ ʙʽʨ 

ʜʝשʛʝʡ ʧʘʡʜʘʣʘʥʫ ײʩʳʥʳʣʘʜʳ. 

1992 ʞʳʣʳ, IPv6 ʧʘʡʜʘ ʙʦʣʜʳ. IPv6-ʜʝ IP-ʘʜʨʝʩʪʝʨ ײʟʳʥʜʳסʳ 128 ʙʠʪʢʝ 

(16 ʙʘʡʪ) ʜʝʡʽʥ ײʟʘʨʪʳʣʜʳ ʞᴅʥʝ ץʦʩ ʥװʢʪʝʤʝʥ ʙᴇʣʽʥʝʪʽʥ ʪᴇʨʪ ʦʥ ʘʣʪʳʣʳץ ʩʘʥ 

ʩʝʛʽʟ ʪʦʧ ʨʝʪʽʥʜʝ ʞʘʟʳʣסʘʥ. ɽש ʢᴇʧ ʤʝʢʝʥ-ʞʘʡ ʩʘʥʳ 2
128

 = 3,4ʭ10
38

 ʥʝʤʝʩʝ 

ɾʝʨʜʝʛʽ ᴅʨʙʽʨ ʘʜʘʤ װʰʽʥ 5ʭ10
28 
ʜʝʡʽʥʛʽ ʩʘʥʜʳ ײץʨʘʡʜʳ.

  
 

 :ʩʳʥʫ ᴅʜʽʩʽױ

- FEDC:BA98:7654:3210: FEDC: BA98:7654:3210 ʝʨʝʢʰʝ ʬʦʨʤʘʩʳ; 

- rץ ʩץʘʨʪʳʣסʘʥ ʬʦʨʤʘ (ץʦʩ-ץʦʩ ʥװʢʪʝ ʝʥʛʽʟʫ ʘʨץʳʣʳ ç0è ײʟʘץ ʪʽʟʙʝʛʽʥ 

ʞʘʟʫ. פʦʩ ʥװʢʪʝʥʽ ʤʝʢʝʥ-ʞʘʡʜʳש ʙʽʨ ʞʝʨʽʥʜʝ סʘʥʘ ץʦʣʜʘʥʫסʘ ʙʦʣʘʜʳ 

1080:0:0:0:8:800:200ʉ:417ɸ=1080::8: 800:200ʉ:417ɸ). 
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- ʘʨʘʣʘʩ ʬʦʨʤʘʩʳ - 6 ɸ-סʘ ʥᴇʤʽʨʣʝʨ (96 ʙʠʪ) ʝʨʝʢʝʰʝ ʬʦʨʤʘ ʪװʨʽʥʜʝ 

ʞʘʟʳʣʘʜʳ, ʘʣ ʪᴇʤʝʥʛʽ ʩʘʥʳʥʳש (32 ʙʠʪ) IPv4 0 ץʘʙʳʣʜʘʥסʘʥ : 0: 0: 0: 0: 0: 

 .ʨʽʥʜʝ ʞʘʟʳʣʘʜʳװʘʥ ʪסʩʳʥʳʣײ 13.1.68.3 :: = 13.1.68.3

IPv6 ʘʜʨʝʩʪʝʫ ʞװʡʝʩʽ ʨʝʪʽʥʜʝ, ʀʥʪʝʨʥʝʪʢʝ ץʦʩʳʣʤʘסʘʥ, ʩʦʥʜʘʡ-ʘץ 

ʦʣʘʨʜʳש ʞʝʨʛʽʣʽʢʪʽ ʤʝʢʝʥ-ʞʘʡʜʳש ʝʢʽ ʪװʨʣʽ ʞʝʣʽʣʝʨʜʽ ʞʝʢʝ ʧʘʡʜʘʣʘʥʫסʘ 

ʙᴇʣʽʥʛʝʥ  ʤʝʢʝʥ-ʞʘʡ ʢʝשʽʩʪʽʢʪʝʨʽ ʙʘʨ: 

- (Link-Local) ʽʰʢʽ ʞʝʣʽʛʝ ʙᴇʣʽʥʙʝʛʝʥ çʞʘʣʧʘץè ʞʝʣʽʣʝʨ װʰʽʥ; 

- (Site-Local) ʽʰʢʽ ʞʝʣʽʛʝ ʙᴇʣʽʥʛʝʥ, ʧʨʝʬʠʢʩ ʤʘסʳʥʘʩʳʤʝʥ ʝʨʝʢʰʝʣʝʥʝʪʽʥ 

ʞʝʣʽʣʝʨ װʰʽʥ. 

1.7 ɼʝʩʪʝʣʝʫ ʘʣʛʦʨʠʪʤ ̔

ɼʝʩʪʝʣʝʨʛʝ ʩᴇʟʜʽ ʝʩʝʧʪʝʧ ʦʨʘʤʥʳש ʪᴇʨʪ ʪװʨʽ ʙʘʨ [9]: 

- ʩʠʥʭʨʦʥʜʳ ʘʣʛʦʨʠʪʤ ʥʝʛʽʟ̔ ʥʜʝ ʦʨʘʤ. ɼʝʩʪʝʣʝʨʜʽש ʙʝʣʛʽʣʝʥʛʝʥ 

סʟʳʥʜʳײ  r ʙʘʨ ʞᴅʥʝ ʪײʨʘץʪʳ ʢʝʟʝשʜʝ ץʘʣʳʧʪʘʩʘʜʳ. ɼʝʩʪʝʣʝʫ ʘʨʘʣʳסʳʥʜʘ 

çʩᴇʡʣʝʫè װʣʛʽʣʝʨʽ ʘʣʜʳʥ ʘʣʘ ʙʝʣʛʽʣʝʥʛʝʥ ʰʝʢʪʽʢ ʩʘʥסʘ ʞʝʪʢʝʥ ʞʘסʜʘʡʜʘ 

ʤײʥʜʘʡ ʜʝʩʪʝ ʪʘʨʘʪʳʣʘʜʳ. ɽʛʝʨ ʞʦץ ʙʦʣʩʘ, ʦʥʜʘ ʦʣ ץʘʣʧʳʥʘ ʢʝʣʝʜʽ.  

ʰʝʛ̔ שʘʙʳʣʜʘʫ ʰʝʰʽʤʽʥʽפ  ʜʝʩʪʝʜʝʛʽ ʞʘʣʧʳ ʝʩʝʧʪʝʫ ʩʘʥʳʥʘʥ çʜʘʫʳʩʪʳשè 

50% ʪʝש ʙʦʣסʘʥ ʞʘסʜʘʡʜʘ ץʘʙʳʣʜʘʥʘʜʳ; 

- ʘʩʠʥʭʨʦʥʜ  rʘʣʛʦʨʠʪʤ ʥʝʛʽʟʽʥʜʝ ʦʨʘʫ. ɹײʣ ʩʠʥʭʨʦʥʜʳ ʘʣʛʦʨʠʪʤʜ ̔ʦʨʘʤ 

ᴅʜʽʩʽʥʝʥ ʝʨʝʢʰʝʣʽʛʽ ʙʽʨʽʥʰʽ ʜʝʩʪʝ ץʘʣʳʧʪʘʩץʘʥʥʘʥ ʢʝʡʽʥ ʢʝʣʝʩʽ ʈʇ ʙʽʨʜʝʥ 

 ;ʳʥʜʘסʘʣʳʧʪʘʩʘʪʳʥʜʳץ ʘʣʳʧʪʘʩʧʘʡ, ʪʝʢ ʩᴇʡʣʝʫ ʝʩʝʧʪʝʫʽ ʧʘʡʜʘ ʙʦʣʳʩʳʤʝʥץ

- ʩʠʥʭʨʦʥʜʳ ʜʝʨʝʢʪʝʨ ץʳʩʫ ʘʣʛʦʨʠʪʤʽ ʥʝʛʽʟʽʥʜʝ ʦʨʘʤ. ʈʇ ʙʽʨʽʥʰʽ 

ʘʣʛʦʨʠʪʤʽ ײץʨʘʤʳʥʜʘ çʜʘʫʳʩè ʝʩʝʧʪʝʫʽʥʽש ʞʝʪʢʽʣʽʢʪʽ ʩʘʥʳ ʪʘʨʘʪʳʣʘʜʳ, ʙʽʨʘץ 

ʈʇ-ʜʘ ʪʝʢ çʩᴇʡʣʝʫè ʝʩʝʧʪʝʫʣʝʨʽ ʞʘʟʳʣʘʜʳ, ʘʣ çʪʳʥʳʰʪʳץè ʝʩʝʧʪʝʫʽ 

ʳʩʳʨrʣʘʜʳ. פʘʙʣrʜʘʫʰʳ ʪʘʨʘʧʪʘ ʩᴇʟʜʽ ʞʘסשʳʨʪʫ װʰʽʥ ʩᴇʟ ʜʝʩʪʝʣʝʫʰʽ 

ʳסʳʩʪʳʨʳʣסʘʥ ʝʩʝʧʪʝʫʣʝʨʜʽש ʦʨʥʘʣʘʩץʘʥ ʞʝʨʽ ʪʫʨʘʣʳ ץʳʟʤʝʪʪʽʢ ʘץʧʘʨʘʪʪʳ 

ʜʝʩʪʝʛʝ ʝʥʛʽʟʝʜ.̔ ʆʩʳ ʢʝʟʜʝ ʜʝʩʪʝʥʽײ שʟʳʥʜʳסʳ ʘʡʥʳʤʘʣʳ ʰʘʤʘʜʘ ʙʦʣʘʜʳ; 

- ʘʡʥʳʤʘʣʳ ʢʝʟʝשʽ ʙʘʨ ʘʩʠʥʭʨʦʥʜʳ ʘʣʛʦʨʠʪʤ ʥʝʛʽʟʽʥʜʝ ʜʝʩʪʝʣʝʫʜʽ ʦʨʘʫ. 

ɽʢʽʥʰʽ ʘʣʛʦʨʠʪʤʜʝʛʽ ʩʠʷץʪʳ ʜʝʩʪʝ çʩᴇʡʣʝʫè ʧʘʡʜʘ ʙʦʣʳʩʳʤʝʥ 

 ʰʽʥʰʽ ʘʣʛʦʨʠʪʤ ʙʦʡʳʥʰʘ ʧʘʡʜʘ ʜʝʩʪʝʜʝ ʪʝʢװ ץʘʣʳʧʪʘʩʘ ʙʘʩʪʘʡʜʳ, ʩʦʥʜʘʡ-ʘץ

çʩᴇʡʣʝʫè ʝʩʝʧʪʝʫʽ ʞʘʟʳʣʘʜʳ, ʘʣ çʪʳʥʳʰʪʳץè ʝʩʝʧʪʝʫʽ ʳסʳʩʪʳʨʳʣʘʜʳ. ɹײʣ 

ʘʣʛʦʨʠʪʤʥʽש ʙʘʩץʘʣʘʨʜʘʥ ʘʡʳʨʤʘʰʳʣʳסʳ çʩᴇʡʣʝʫè ʝʩʝʧʪʝʫʽʥʝʥ ʜʝʩʪʝ 

 .ʘʣʳʧʪʘʩʪʳʨʫ ᴅʨʝʢʝʪʽ ʞʘʩʘʣʘʜʳץ

ɼʝʩʪʝʥʽ ץʘʣʳʧʪʘʩʪʳʨʫ çʩᴇʡʣʝʫè ʝʩʝʧʪʝʫʣʝʨʽʥ ʪʦʣʳץ ʪʦʣʪʳʨʳʣʫʳʥʘʥ 

ʢʝʡʽʥ ʘʷץʪʘʣʘʜʳ ʥʝʤʝʩʝ ʈʇ ʘץʧʘʨʘʪʪʳץ ʙʣʦʛʳʥʳץ שʘʣʳʧʪʘʩʫʳʥʘ ʙᴇʣʽʥʛʝʥ 

ʫʘץʳʪ ᴇʪʢʝʥʥʝʥ ʢʝʡʽʥ ʘʷץʪʘʣʘʜʳ. 

1.8 ʉᴇʟʜʽ ʢʦʜʪʘʫ װʜʝʨʽʩʽ 

ʂʝʟ ʢʝʣʛʝʥ ʢʦʜʪʘʫ ʩײʣʙʘʩʳʥʳש ʤʘץʩʘʪʳ - ʘʟ ʙײʨʤʘʣʘʥסʘʥ ʙʘʩʪʘʧץʳ 

ʩᴇʡʣʝʫ ʩʠʛʥʘʣʳʥ ץʘʣʧʳʥʘ ʢʝʣʪʽʨʝ ʘʣʘʪʳʥ ʜʝʢʦʜʝʨ ʞᴅʥʝ ʝש ʪᴇʤʝʥʛʽ 

ʞʳʣʜʘʤʜʳץʪʳ ʪʘʣʘʧ ʝʪʝʪʽʥ ʮʠʬʨʣʳץ ʙʽʨʽʟʜʽʣʽʢʪʽ ʘʣʫ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ʉᴇʟʜʽש ʽʩ-ץʠʤʳʣ ץʘסʠʜʘʩʳ ʙʦʡʳʥʰʘ ʙʳʣʘʡ ʞʽʢʪʝʫʛʝ ʙʦʣʘʜʳ: 

- ʀʂʄ ʞᴅʥʝ ɸɼʀʂʄ ʙʘʨ ʢʦʜʝʢʪʝʨ; 

- ʩᴇʡʣʝʫ ʩʠʛʥʘʣʳʥʳש ʚʦʢʦʜʝʨʣʽ ʪװʨʣʝʥʫʽ ʙʘʨ ʢʦʜʝʢʪʝʨ; 
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- ʛʠʙʨʠʜʪʽ ʢʦʜʝʢʪʝʨ. 

ʉᴇʡʣʝʫ ʩʠʛʥʘʣʳʥʳש ʮʠʬʨʣʳץ ʩʠʛʥʘʣסʘ ʞᴅʥʝ ʢʝʨʽʩʽʥʰʝ ʧʘʡʜʘʣʘʥʫʰʳ 

ʪʝʨʤʠʥʘʣʳʥʜʘ (ʢʦʤʧʴʶʪʝʨ ʥʝʤʝʩʝ IP-ʪʝʣʝʬʦʥ) ʦʨʥʘʣʘʩץʘʥ  ɸʎʇ / DAC 

(ɸʥʘʣʦʛʪ -rʮʠʬʨʣʳץ ʪװʨʣʝʥʫ/ʎʠʬʨʣʳץ-ʘʥʘʣʦʛʪʳ ʪװʨʣʝʥʫ) ʙʦʡʳʥʰʘ ʽʩʢʝ 

ʘʩʳʨʳʣʘʜʳ.  

ʆʩʳ ʘʥʘʣʦʛʪʳץ ʩʠʛʥʘʣ ʪʘʨʘʪʳʣʘʪʳʥ ʩʠʛʥʘʣ ʩʧʝʢʪʨʽʥʜʝ ʦʨʥʘʣʘʩץʘʥ ʝʢʽ 

ʨʝʪʪʽʢ ʤʘʢʩʠʤʘʣʜʳ ʞʠʽʣʽʛʽʥʝʥ ʘʩʘʪʳʥ ʨʝʪʪʝʣʛʝʥ ʞʠʽʣʽʢʪʝʥ ʪʘʙʳʩʪʳ ץʘʣʧʳʥʘ 

ʢʝʣʫʽ ʤװʤʢʽʥ. 

ʊʝʣʝʬʦʥ ʞʝʣʽʣʝʨʽʥʜʝ ʩᴇʡʣʝʫ ʩʠʛʥʘʣʳʥʳש ʞʠʽʣʽʢ ʞʦʣʘסʳ 300 ɻʮ-ʜʝʥ 

34.000 ɻʮ ʜʠʘʧʘʟʦʥʳʥʜʘ ʰʝʢʪʝʣʝʜʽ. ɼʠʩʢʨʝʪʪʝʫ ʞʠʽʣʽʛʽ 8 ʢɻʮ-ʢʝ ʪʝש.  

ʂʚʘʥʪʪʘʫ ʢʝʟʽʥʜʝ ʘʥʘʣʦʛ ʩʘʥʳ ʢᴇʧʪʝʛʝʥ ʜʠʩʢʨʝʪʪʽ ʝʩʝʧʪʝʫʣʝʨʜʝ 

ʢᴇʨʩʝʪʽʣʝʜʽ, ʙײʣ ʘץʧʘʨʘʪʪʳש ʞʦʡʳʣʫʳʥʘ ʘʣʳʧ ʢʝʣʝʜʽ. ʆʩʳʥʜʘʡ ʩײʣʙʘʜʘ 

ʞʝʪʢʽʣʽʢʪʽ ʜʠʥʘʤʠʢʘʣʳץ ʜʠʘʧʘʟʦʥʜʳ (ʙײʨʤʘʣʘʫʜʳ ʢװʰʪʽ ʞᴅʥʝ ᴅʣʩʽʟ ʩʠʛʥʘʣ 

ʨʝʪʽʥʜʝ ʪʘʨʘʪʫ ʤװʤʢʽʥʜʽʛʽ), ץʘʤʪʘʤʘʩʳʟ ʝʪʫ װʰʽʥ ʩʠʛʥʘʣ ʘʤʧʣʠʪʫʜʘʩʳʥʳש 

ʜʠʩʢʨʝʪʪʽ ʝʩʝʧʪʝʫʣʝʨʽ ʩʳʟʳץʪʳץ ʟʘשʳ ʙʦʡʳʥʰʘ 12/13-ʨʘʟʨʷʜʪʳ ʝʢʽʣʽʢ 

ʩʘʥʜʘʨʤʝʥ ʢʦʜʪʘʣʘʥʘʜʳ. 

ɹʘʡʣʘʥʳʩ ʞװʡʝʩʽʥʜʝ  ɸʎʊ װʜʝʨʽʩʽ ʠʤʧʫʣʴʩʪʽ-ʢʦʜʘʣʳץ ʤʦʜʫʣʷʮʠ ̫(ʀʂʄ) 

ʜʝʛʝʥ ʘʪʘʫסʘ ʠʝ ʙʦʜʳ. ɹʠʪ ʪʘʨʘʪʫʜʳץ שʘʞʝʪʪʽ ʞʳʣʜʘʤʜʳסʳʥ ʪᴇʤʝʥʜʝʪʫ װʰʽʥ 

ʢʚʘʥʪʪʘʫʜʳש ʙʝʡʩʳʟʳץʪʳ ʟʘשʳ ץʦʣʜʘʥʳʣʘʜʳ (ʣʦʛʘʨʠʬʤʜʽʢ), ʷסʥʠ ʢʚʘʥʪʪʘʫסʘ 

ʩʠʛʥʘʣ ʘʤʧʣʠʪʫʜʘʩʳ ʝʤʝʩ ʣʦʛʘʨʠʬ ʪװʩʝʜʽ ʜʝʛʝʥ ʩᴇʟ. ɹײʣ ʞʘסʜʘʡʜʘ ʩʠʛʥʘʣʜʳש 

ʜʠʥʘʤʠʢʘʣʳץ ʜʠʘʧʘʟʦʥʳʥʜʘ çץʳʩʫè װʜʝʨʽʩʽ ʞװʨʝʜʽ, ʘʣ ʩʠʛʥʘʣʜʳ ץʘʡʪʘ ʦʨʥʘʪʫ 

ʢʝʟʽʥʜʝ ï ʢʝʨʽ װʜʝʨʽʩ ʙʦʣʘʜʳ [10]. 

ʀʂʄ-ʥʽש ʝʢʽ ʥʝʛʽʟʛʽ ʪװʨʣʝʨʽ ʙʘʨ: Õ-ʟʘשʳ ʙʦʡʳʥʰʘ ʢʦʜʪʘʫ ʞᴅʥʝ ɸ-ʟʘשʳ 

ʙʦʡʳʥʰʘ ʢʦʜʪʘʫ. 

 ʳʩʫ ʥᴅʪʠʞʝʩʽʥʜʝ 12-13 ʙʠʪʪʽ ʘʤʧʣʠʪʫʜʘʤʝʥ ʢʦʜʪʘʣʘʪʳʥ ʩʠʛʥʘʣʜʘʨ ʙʘʨפ

ʞʦסʳ ʩʝʛʽʟ ʙʠʪʧʝʥ ʩʠʧʘʪʪʘʣʘʜʳ. ʀʂʄ-ʥʽש ʙײʣ ʪװʨʣʝʨʽ ץʳʩʫ װʜʝʨʽʩʽʥʽש 

ʪʝʪʽʢʪʝʨʽʤʝʥ ʝʨʝʢʰʝʣʝʥʝʜʽ (ʢʦʜʪʘʫʜʳש Õ-ʟʘשʳʥ ʪᴇʤʝʥʛʽ ʘʤʧʣʠʪʫʜʘʣʳ 

ʩʠʛʥʘʣʜʘ ʞᴅʥʝ ʩʠʛʥʘʣ/ʰʫʜʳש ʘʟ ץʘʪʳʥʘʩʳʥʜʘ ץʦʣʜʘʥʫ ʪʠʽʤʜʽ). 

ɽʫʨʦʧʘʜʘ, ITU-T ʥʘץʪʳ ʣʦʛʘʨʠʬʤʜʽʢ ʢʦʤʧʘʥʜʪʘʫ ʘʧʧʨʦʢʩʠʤʘʮʠʷʩʳ װʰʽʥ 

 ʪʘʡʜʳ. ɹʝʨʽʣʛʝʥץʳ ʙʦʡʳʥʰʘ ʢʦʤʧʘʥʜʘʫʜʳ ʘʥʳשʦʣʜʘʥʳʣʘʪʳʥ ɸ-ʟʘץ

ʜʠʥʘʤʠʢʘʣʳץ ʜʠʘʧʘʟʦʥסʘ ɸ ʪװʨʽʥʽש ʢʦʤʧʘʥʪʪʘʫ ʟʘשʳ Õ-ʟʘשʳʥʘ ץʘʨʘסʘʥʜʘ 

ʆʉʐʂ ʞʘץʩʳʨʘץ ʙʝʨʝʜʽ. 

ɸʣʘʡʜʘ, ɸ ʟʘשʳʥ ʢʦʤʧʘʥʪʪʘʫ ʰʘסʳʥ ʘʤʧʣʠʪʫʜʘʩʳ ʩʠʛʥʘʣʜʘʨʜʳש ʩʘʧʘʩʳ 

ʪײʨסʳʩʳʥʘʥ Õ - ʟʘrשʥʘ ʞʦʣ ʙʝʨʝʜʽ. ʉʦʥʜʳץʪʘʥ ʭʘʣʳץʘʨʘʣʳץ ʘʡʳʨʙʘʩʪʘʫ 

ʙʘʨʳʩʳʥʜʘ ʦʣʘʨʜʳש ʪװʨʣʝʥʫʽ ץʘʞʝʪ ʙʦʣʘʜʳ. 

ɽʢʽ ʞʘסʜʘʡʜʘ ʜʘ ᴅʨʙʽʨ ʝʩʝʧʪʝʫ  ʜʳʙʳʩ ʬʨʘʛʤʝʥʪʽʥʽש ʙʽʨ ʙʘʡʪʳʤʝʥ 

ʢʦʜʪʘʣʘʜʳ. ɹʘʡʪʪʘʨʜʳש ʙʽʨʽʟʜʽʣʽʛʽʥ ʪʘʨʘʪʫ װʰʽʥ ʘʨʥʘʥʳש ʝʥʽ 64 ʢʙʠʪ/ʩ 

 .ʘʣʘʜʳץ ʘ ʥʝʛʽʟʛʽ ʞʠʽʣʽʢ ʙʦʣʳʧסʪʝʣʝʬʦʥʠʷ ץʨʘʡʜʳ, ʮʠʬʨʣʳײץ

ʎʠʬʨʣʳץ ʞʝʣʽʣʝʨʛʝ ʘʨʥʘʣסʘʥ ʙײʣ ʙװʢʽʣ ʜװʥʠʝ ʞװʟʽʣʽʢ ʩʪʘʥʜʘʨʪ G.711. 

 ʟʘʤʘʥʘʫʠ שʘʥ, ʪʝʭʥʦʣʦʛʠʷʥʳסʩʳʥʤrʳʥʜʘ ITU-T-ʧʝʥ ʩʪʘʥʜʘʨʪʪʘʣײ

ʜʝשʛʝʡʽʥʜʝʛʽ ʘץʧʘʨʘʪ ʪʘʨʘʪʫʜʳש ʰʝʢʪʝʥ ʪʳʩ ʞʳʣʜʘʤʜʳסʳ ʝʩʝʙʽʥʝʥ ʀʂʄ 

ʞװʡʝʩʽʥʜʝ ʞʦסʘʨʳ ʩʘʧʘʣʳ ʪʘʨʘʪʫסʘ ץʦʣ ʞʝʪʢʽʟʽʣʛʝʥ.  

ʀʂʄ-סʘ ץʘʪʳʩʪʳ ʘʨʪʳץʰʳʣʳץʪʳ ʘʟʘʡʪʫ װʰʽʥ ʞᴅʥʝ ᴇʪʢʽʟʫ ʞʦʣʘסʳʥʳש 

ʪʘʣʘʧʪʘʨʳʥ ʪᴇʤʝʥʜʝʪʫ װʰʽʥ, ʩᴇʡʣʝʫʜʽש ʘʥʘʣʦʛʪʳץ ʩʠʛʥʘʣʳʥ ʮʠʬʨʣʳץ ʪװʨʛʝ 
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ʪװʨʣʝʥʜʽʨʫ ʥᴅʪʠʞʝʩʽʥʝʥ ʘʣʳʥסʘʥ ʩʘʥʜʘʨʜʳש ʙʽʨʽʟʜʽʣʽʛʽ ʪʘʨʘʪʫʜʳץ שʘʞʝʪʪʽ 

ʞʳʣʜʘʤʜʳסʳʥ ʘʟʘʡʪʘʪʳʥ ʤʘʪʝʤʘʪʠʢʘʣʳץ ᴇʟʛʝʨʽʩʪʝʨʛʝ ײʰʳʨʘʡʜʳ. ʀʂʄ-ʜʽ 

ʘץʧʘʨʘʪʪʳ ᴇשʜʝʫʛʝ ʘʨʥʘʣסʘʥ ʘʨʘʣʳץ ʬʦʨʤʘ ʨʝʪʽʥʜʝ ץʘʨʘʩʪʳʨʘ ʦʪʳʨʳʧ, ʦʩʳ 

çʰʠʢʽè ʮʠʬʨʣʳץ ʘסʳʥʥʳש ʪᴇʤʝʥʛʽ ʞʳʣʜʘʤʜʳץʪʳ ʘסʳʥסʘ ʪװʨʣʝʥʫʽʥ çץʳʩʫè 

ʜʝʧ ʘʪʘʡʜʳ. 

ʉᴇʡʣʝʫ ʘץʧʘʨʘʪʳʥʳש ʢʦʤʧʨʝʩʩʠʷʩʳʥʳש ʢᴇʧʪʝʛʝʥ ʪᴅʩʽʣʜʝʨʽ ʙʘʨ, ʦʣʘʨ װʰ 

ʢʘʪʝʛʦʨʠʷסʘ ʙᴇʣʽʥʛʝʥ: 

- (waveform coding) ʩʠʛʥʘʣ ʪװʨʽʥʽש ʢʦʜʘʣʘʥʫʳ. ɹײʣ ʢʝʟʜʝ ץʘʪʘʨʳʥʘʥ 

ʙʽʨʥʝʰʝ ʝʩʝʧʝʪʝʫʣʝʨʜʽש ʢʝʟʜʝʡʩʦץ ʤᴅʥʜʝʨʽʥʽש ʘʨʘʩʳʥʜʘסʳ ץʘʨʳʤ-ץʘʪʳʥʘʩʪʳש 

ʙʘʨ ʝʢʝʥʜʽʛʽ ʝʩʢʝʨʽʣʝʜʽ. ʂᴇʨʰʽʣʝʩ ʝʩʝʧʪʝʫʣʝʨʜʽש ʙʽʨ-ʙʽʨʽʥʝʥ ʘʡʳʨʤʘʰʳʣʳסʳ ʘʟ 

 ʥʝʛʽʟʽʥʜʝ ʢʝʟ ʢʝʣʛʝʥ שʳ ʙʽʨʥʝʰʝ ʝʩʝʧʪʝʫʣʝʨʜʽסʘʣʜʳʥʜʘ שʣ ʩʦʥʳײʘʥʘ. ɹס

ʝʩʝʧʪʝʫ ʤᴅʥʽʥ ʙʦʣʞʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ʂʦʜʪʘʫ ʘʣʛʦʨʠʪʤʜʝʨʽʥ ײץʨʫ ʢʝʟʽʥʜʝ 

ʦʩʳ ʟʘשʜʳʣʳץ ʝʢʽ ᴅʜʽʩʧʝʥ ʧʘʡʜʘʣʘʥʳʣʘʜʳ: 

- ʦʣ ʩʠʛʥʘʣʜʳש ʩʠʧʘʪʳʥʘ ץʘʨʘʡ ʢʚʘʥʪʪʘʫ ʧʘʨʘʤʝʪʨʣʝʨʽʥ ᴇʟʛʝʨʪʫ ̔ʤװʤʢʽʥ; 

- ʜʠʬʬʝʨʝʥʮʠʘʣʜʳץ ʢʦʜʪʘʫ (ʩʳʟʳץʪʳץ ʙʦʣʞʘʫ) - ʢʽʨʽʩ ʩʠʛʥʘʣʳʥ 

ʢʦʜʪʘʫʜʳש ʦʨʥʳʥʘ ʪʽʢʝʣʝʡ, ʘʣʜʳסשʳ ʙʽʨʥʝʰʝ ʩʠʛʥʘʣ ʤʘסʳʥʘʣʘʨʳʥʳש (ʜʝʣʴʪʘ 

ʤʦʜʫʣʷʮʠʷʩ,r ɼ.ʄ.) ʥʝʛʽʟʽʥʜʝ ʝʩʝʧʪʝʣʛʝʥ ʢʽʨʽʩ ʩʠʛʥʘʣʳ ʤʝʥ çʙʦʣʞʘʤʜʳè ʤᴅʥ 

ʘʨʘʩʳʥʜʘסʳ ʘʡʳʨʤʘʰʳʣʳץʪʳ ʢʦʜʘʣʘʫ; 

- ʙʘʩʪʘʧץʳ ʘץʧʘʨʘʪʪʳ (sourse coding) ʢʦʜʘʣʘʫ; 

- ʛʠʙʨʠʜʪʽ ʢʦʜʘʣʘʫ, ʦʣʘʨ ʘʣʜʳסשʳ ʝʢʽ ʪᴅʩʽʣʜʝʨʜʽװ שʡʣʝʩʫʽʥ ʙʽʣʜʽʨʝʜʽ. 

ɽש ʢᴇʧ ץʳʟʳסʫʰʳʣʳץʪ  r ᴇʪʢʽʟʫ ʞʦʣʘסʳʥʳש ʪʘʣʘʧʪʘʨr ʥ ʘʟʘʡʪʫסʘ 

ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ ʢװʨʜʝʣʽ ʘʣʛʦʨʠʪʤʜʝʨ ʙʽʣʜʽʨʝʜʽ. 

1.9 ʉʠʛʥʘʣʜʘʨʜʳ ʢʦʜʘʣʘʫ ʘʣʛʦʨʠʪʤʜʝʨʽʥʝ ץʦʡʳʣʘʪʳʥ ʪʘʣʘʧʪʘʨ 

ʉʠʛʥʘʣʜʘʨʜʳ ʢʦʜʘʣʘʫ ʘʣʛʦʨʠʪʤʜʝʨʽʥʝ ץʦʡʳʣʘʪʳʥ ʪʘʣʘʧʪʘʨסʘ 

ʞʘʪʘʪʳʥʜʘʨ [11]: 

- ʘʨʥʘ ʝʥʽʥʽש ʨʝʩʫʨʩʪʘʨʳʥ ʧʘʡʜʘʣʘʥʫ. ᴆʪʢʽʟʫ ʞʦʣʘסʳ - ʙʠʪ ʘʨʥʘʩʳʥʜʘסʳ 

ʘʨʥʘʣʘʨ ʘʨץʳʣʳ ʜʝʨʝʢʪʝʨʜʽ ʪʘʨʘʪʫʜʳש ʤʘʢʩʠʤʘʣʜʳ ʞʳʣʜʘʤʜʳסʳ. IP-ʞʝʣʽʩʽ 

ʘʨʥʘʩʳʥʳש ʝʥʽʥ ʪʠʽʤʜʽ ʧʘʡʜʘʣʘʥʫ װʰʽʥ ʙʽʨ ʩᴇʡʣʝʫ ʘʨʥʘʩʳʥʳש ᴇʪʢʽʟʫ ʞʦʣʘסʳʥ 

ʘʟʘʡʪʫ ץʘʞʝʪ. ɸץʧʘʨʘʪʪʳ ʪʘʨʘʪʫ ʞʳʣʜʘʤʜʳסʳʥ ʘʟʘʡʪץʘʥ ʢʝʟʜʝ ʞʘסשʳʨʪʫ 

ʩʘʧʘʩʳ ʘʥʘʣʦʛʪʳ ʩʠʛʥʘʣ ʪװʨʽʥʜʝ ʘʟʘʷʜʳ. 

ɹװʛʽʥʛʽ ʢװʥʽ ץʦʣʞʝʪʽʤʜʽ ʪʘʨʞʦʣʘץʪʳ ʢʦʜʝʢʪʝʨ ץʘʨʘʩʪʳʨʘʪʳʥ ʪʘʨʘʪʫ 

ʞʳʣʜʘʤʜʳסʳ 1,2-64 ʢʙʠʪ / ʩ ʜʠʘʧʘʟʦʥʳʥʜʘ ʞʘʪʳʨ; 

 ʳʪץʘʪʳʩʫʰʳʩʳ ʦʨʪʘʰʘ 35% ʫʘץ ʘץʜʽ ʙʘʩʫ. ɼʠʘʣʦʛשʥʩʽʟ ʢʝʟʝװ -

ʘʨʘʣʳסʳʥʜʘ ʩᴇʡʣʝʡʜʽ ʞᴅʥʝ ʝʛʝʨ װʥʩʽʟ ʢʝʟʝשʜʝʨʜʝ ʙʝʨʽʣʝʪʽʥ ʘץʧʘʨʘʪʪʳש 

ʢᴇʣʝʤʽʥ ʘʟʘʡʪʘʪʳʥ ʘʣʛʦʨʠʪʤʜʝʨʜ ̔ʧʘʡʜʘʣʘʥʩʘ, ʦʥʜʘ ᴇʪʢʽʟʫ ʞʦʣʘסʳʥ ʪʘʨʳʣʪʫסʘ 

ʙʦʣʘʜʳ. 

ɽʢʽ ʞʘץʪʳ ʩᴇʡʣʝʩʢʝʥʜʝ, ʤײʥʜʘʡ ʰʘʨʘʣʘʨ  ʙʝʨʽʣʝʪʽʥ ʘץʧʘʨʘʪʪʳש ʢᴇʣʝʤʽʥ 

 ;ʘʨʪʘʜʳץʳʩץ ʘ ʜʝʡʽʥס-50%

- ʞʘʡʣʳʣʳץ ʰʫ ʛʝʥʝʨʘʪʦʨʳ CNG (Comfort ʰʫ ʛʝʥʝʨʘʪʦʨʳ) ʞʘʡʣʳʣʳץ 

ʰʫʜʳ ʛʝʥʝʨʘʮʠʷʣʘʫ װʰʽʥ ʧʘʡʜʘʣʘʥʳʣʘʜʳ ʞᴅʥʝ çװʥʩʽʟʜʽʢ ʢʝʟʝשʜʝʨʜʽש ʞʦʣʳʥ 

ʢʝʩʫè ʬʫʥʢʮʠʷʩʳʥʳש ʙʽʨ ʙᴇʣʽʛʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ, ʷסʥʠ ʘʙʦʥʝʥʪ װʥʩʽʟ ʙʦʣסʘʥʜʘ 

ʘץʧʘʨʘʪ ʦʩʳ ʫʘץʳʪʪʘ ʙʝʨʽʣʤʝʡʜʽ, ʘʣ ʞʘʡʣʳʣʳץ ʰʫ ʛʝʥʝʨʘʮʠʷʣʘʥʘʜʳ; 



26 
 

- ʬʨʝʡʤ ʤᴇʣʰʝʨʽ ï ʙײʣ ʘץʧʘʨʘʪ ʪʘʨʘʪʫ ʢʽʜʽʨʽʩʽʥ ʢʦʜʪʘʫ ᴅʜʽʩʽʥʽש ʝש 

ʪᴇʤʝʥʛʽ ʪʝʦʨʠʷʣʳץ ʘʥʳץʪʘʤʘʩʳ. 

ʂᴇʧʪʝʛʝʥ ʪʘʨʞʦʣʘץʪʳ ʢʦʜʝʢʪʝʨ ʜʘʫʳʩʪʳץ ʜʝʨʝʢʪʝʨʜ ̔ʙʣʦʢʪʘʨ (ʬʨʝʡʣʝʨ) 

ʘʨץʳʣʳ ᴇשʜʝʡʜʽ, ʞᴅʥʝ ʦʣʘʨסʘ ʜʝʨʝʫ ʝʩʝʧʪʝʫʣʝʨʛʝ ʘʣʜʳʥ ʘʣʘ ʪʘʣʜʘʫ ʞʘʩʘʫ 

 ʳ ʝʩʝʧʪʝʫʣʝʨʜʝʥסʘʥ ʪʽʢʝʣʝʡ ʙʣʦʢʪʘץʳʪʪʘ ʢʦʜʘʣʘʧ ʞʘʪץʘʟʽʨʛʽ ʫʘץ ʘʞʝʪ, ʦʣʘʨץ

ʢʝʡʽʥ ʞװʨʽʧ ʦʪʳʨʘʜʳ. 

ʌʨʝʡʤ ᴇʣʰʝʤʽ ᴇʪʝ ʤʘשʳʟʜʳ, ʘץʧʘʨʘʪ ʪʘʨʘʪʫʜʳש (ʘʣʛʦʨʠʪʤʜʽʢ ʢʽʜʽʨʽʩʽ) 

ʤʠʥʠʤʘʣʜʳ ʪʝʦʨʠʷʣʳץ ץʦʣ ʞʝʪʢʽʟʽʤʜʽ ʢʽʜʽʨʽʩʽ ʦʩʳ ʧʘʨʘʤʝʪʨ ʩʦʤʤʘʩʳʤʝʥ ʞᴅʥʝ 

ʘʣʜʳʥ ʘʣʘ ʞװʨʛʽʟʽʣʝʪʽʥ ʪʘʣʜʘʫ ʙʫʬʝʨ ײʟʳʥʜʳסʳʤʝʥ ʘʥʳץʪʘʣʘʜʳ;  

- ʬʨʝʡʤ ʞʦסʘʣʫʳʥʘ ʩʝʟʽʤʪʘʣʜʳץ. ɼʝʩʪʝ ʞʦסʘʣʫʳ ʙײʣ ʞװʢʪʝʤʝ ʢʝʟʽʥʜʝʛʽ 

IP-ʞʝʣʽʩʽʥʜʝ ʙʦʣʘʪʳʥ ײץʙʳʣʳʩ. פʘʪʝʥ ̔ʪװʟʝʪʫ ʙʘʨʳʩʳʥʜʘ ʢʦʜʪʘʨʜr  ʦʣʜʘʥʫץ 

(forward error correction) ʞʦסʘʣסʘʥ ʜʝʩʪʝʣʝʨʜʽש ʩʘʥʳ ʙʝʨʽʣʛʝʥ ʢʝʟʽʥʜʝ ʞʦסʘʣסʘʥ 

ʬʨʝʡʤ ʩʘʥʜʘʨʳʥ ʘʟʘʡʪʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ʆʩʳסʘʥ ץʘʞʝʪʪʽ ץʳʟʤʝʪʪʽʢ ʘץʧʘʨʘʪ 

ʙʽʨʥʝʰʝ ʜʝʩʪʝʣʝʨ ʘʨʘʩʳʥʜʘ ʪʘʨʘʪʳʣʘʜʳ, ʩʦʥʜʳץʪʘʥ ʬʨʝʡʤʘʥʳש ʢʝʡʙʽʨ ʜʝʩʪʝ 

ʩʘʥʜʘʨʳ ʞʦסʘʣסʘʥ ʢʝʟʜʝ ʦʣʘʨ ץʘʡʪʘ ץʘʣʧʳʥʘ ʢʝʣʫʽ ʤװʤʢʽʥ. G.723.1 ʪװʨʽʥʜʝʛʽ 

ʢʦʜʝʨʣʝʨ 3% ʬʨʝʡʤʛʝ ʜʝʡʽʥ ʢʦʨʨʝʣʷʮʠʷʣʘʥʙʘסʘʥ ʞʦסʘʣʪʫ ʞʘסʜʘʡʳʥʜʘ 

ʩʘʧʘʩʳʥʳש ʪᴇʤʝʥʜʝʫʽʥʩʽʟ ʞײʤʳʩ ʽʩʪʝʫʽ ʙʦʡʳʥʰʘ ᴅʟʽʨʣʝʥʛʝʥ.  

1.10 IP-ʞʝʣʽʩʽ ʘʨץʳʣʳ ʩᴇʡʣʝʫ ʘץʧʘʨʘʪʳʥ ʪʘʨʘʪʫʜʳש ʩʘʧʘʩʳ 

IP-ʪʝʣʝʬʦʥʠʷ ʪʝʭʥʦʣʦʛʠʷʩʳʥʜʘ ʘץʧʘʨʘʪʪ  rʪʘʨʘʪʫ װʜʝʨʽʩʽ ʥʘץʪʳ ʫʘץʳʪ 

ʨʝʞʠʤʽʥʜʝ ʽʩʢʝ ʘʩʳʨʳʣʘʜʳ, ʦʥʜʘ ʢʦʜʪʘʫ ʤʝʥ ʘץʧʘʨʘʪ ʪʘʨʘʪʫʜʳש ʟʘʤʘʥʘʫʠ 

ᴅʜʽʩʪʝʨʽʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʪʽʥ ʩʠʛʥʘʣ ʪʘʨʘʪʫ ʜʠʥʘʤʠʢʘʩʳ ʤʘשʳʟʜʳ ʙʦʣʳʧ 

ʪʘʙʳʣʘʜʳ. 

IP-ʪʝʣʝʬʦʥʠʷ ʩʘʧʘʩʳʥʘ ᴅʩʝʨ ʝʪʝʪʽʥ ʬʘʢʪʦʨʣʘʨ: 

- IP-ʞʝʣʽʩʽ ʞײʤʳʩʳʥʳש ʩʘʧʘʩʳ; 

- ʰʣʶʟʘ ʞײʤʳʩʳʥʳש ʩʘʧʘʩʳ. 

IP-ʞʝʣʽʩʽ ʙʳʣʘʡ ʩʠʧʘʪʪʘʣʘʜʳ: 

- ʤʘʢʩʠʤʘʣʜʳ ᴇʪʢʽʟʫ ץʘʙʽʣʝʪʪʽʣʽʛʽʤʝʥ (ʪʘʨʘʪʳʣʘʪʳʥ ʤᴅʣʽʤʝʪʪʝʨʜʽש 

ʤʘʢʩʠʤʘʣʜʳ ʩʘʥʳ); 

- ʢʽʜʽʨʽʩʧʝʥ (ʞʝʣʽ ʘʨץʳʣʳ ʜʝʩʪʝʣʝʨʜʽ ʪʘʨʘʪʫסʘ ץʘʞʝʪʪʽ ʫʘץʳʪ ʘʨʘʣʳסʳ); 

- ʜʞʠʪʪʝʨʤʝʥ (ʞװʡʝʣʽ ʝʢʽ ʜʝʩʪʝʥʽש ʘʨʘʩʳʥʜʘסʳ ʢʽʜʽʨʽʩ); 

- ʜʝʩʪʝʣʝʨʜʽש ʞʦסʘʣʫʳʤʝʥ (ʞʝʣʽ ʘʨץʳʣʳ ʪʘʨʘʪʫʜʘסʳ ʜʝʩʪʝʣʝʨ ʤʝʥ 

ʤᴅʣʽʤʝʪʪʝʨ). 

ʐʣʶʟ ʞײʤʳʩʳʥʳש ʩʘʧʘʩʳ ʙʳʣʘʡ ʩʠʧʘʪʪʘʣʘʜʳ: 

- ʪʘʣʘʧ ʝʪʽʣʛʝʥ ʞʽʙʝʨʽʣʽʤ ʞʦʣʘסʳʤʝʥ; 

- ʢʽʜʽʨʽʩʧʝʥ (ʘʥʘʣʦʛʪʳ ʩʠʛʥʘʣʜʳ ʢʦʜʘʣʘʫ ʞᴅʥʝ ʜʝʢʦʜʘʣʘʫ ʢʝʟʽʥʜʝ DSP 

ʧʨʦʮʝʩʩʦʨʳʤʝʥ ʢʝʪʽʨʛʝʥ ʫʘץʳʪʳ); 

- ʜʞʠʪʪʝʨʜʽש ʜʝʨʝʢ ʜʝʩʪʝʣʝʨʽʥ  ʩʘץʪʘʡʪʳʥ ʙʫʬʝʨ ʢᴇʣʝʤʽ ʙʘʨʣʳץ ʜʝʨʝʢʪʝʨ 

 ʙʽʨ ʙᴇʣʽʛʽʥ שʧʘʨʘʪʳʥʳץʪʘʣʳʥʘʜʳ; ʩʦʜʘʥ ʢʝʡʽʥ ʩᴇʡʣʝʫ ʘץʘʙʳʣʜʘʥʙʘʡʳʥʰʘ ʩʘץ

ʪʘʣʘʧ ʝʪʽʣʛʝʥ ʨʝʪ ʙʦʡʳʥʰʘ ʪʘʨʘʪʘ ʘʣʘʜʳ ʞᴅʥʝ ʦʩʳסʘʥ ʦʨʘʡ ʜʞʠʪʪʝʨʜʠ 

ʤʠʥʠʤʠʟʘʮʠʷʣʘʡ ʘʣʘʜʳ;  

- ʜʝʩʪʝʣʝʨʜʽש ʞʦסʘʣʫ ʤװʤʢʽʥʜʽʢʪʝʨʽʤʝʥ (IP-ʪʝʣʝʬʦʥʠʷ ʞʘʙʜʳסʳʥʘ 

ʞʽʙʝʨʫ ʥʝʤʝʩʝ ץʳʩʫʜʘסʳ ʜʝʩʪʝʣʝʨʜʽש ʞʦסʘʣʫʳ); 
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- ʞʝʣʽ ʘʨץʳʣʳ ʩᴇʟʜʽ ʪʘʨʘʪʫʜʘ ʪʫʳʥʜʘʡʪʳʥ ʞʘסשʳʨʳץʪʳ ʙʘʩʫ ץʳʟʤʝʪʽʥʽש 

ʙʦʣʫʳʤʝʥ. 

IP ʞʝʣʽʩʽʥʜʝ TCP ʘʨץʳʣʳ ʪʘʨʘʪʫʜʳש ʙʘʩץʘʨʫ ʭʘʪʪʘʤʘʩʳ ʙʝʢʽʪʽʣʛʝʥ 

ʪʘʨʘʪʫ ʙʽʨʽʟʜʽʣʽʛʽʥ ʦʨʥʘʪץʘʥ ʜʝʨʝʢʪʝʨ ʜʝʩʪʝʣʝʨʽʥʽש ʞװʨʫ ʪᴅʨʪʽʙʽʥʽש ʙײʟʳʣʫ 

ʤᴅʩʝʣʝʣʝʨʽʥ ʰʝʰʝʜʽ, ʙʽʨʘץ ʜʘʫʳʩ ʪʘʨʘʪʫ װʰʽʥ TCP ʝʤʝʩ UDP 

ʧʘʡʜʘʣʫʥʳʰʳʣʘʨʳʥʳש ʜʝʡʪʦʛʨʘʤʤʘ ʭʘʪʪʘʤʘʩʳ ץʦʣʜʘʥʳʣʘʜʳ.  

VoIP ʪʝʭʥʦʣʦʛʠʷʩʳʥʜʘ UDP ʭʘʪʪʘʤʘʩʳʥ ץʦʣʜʘʥʫ ʭʘʪʪʘʤʘ ʨʘʩʪʘʫʳʥʩʳʟ 

ʞײʤʳʩ ʞʘʩʘʡ ʘʣʫʤʝʥ ʙʘʡʣʘʥʳʩʪʳ.  

ɼʘʫʳʩʪʳץ ʜʝʩʪʝʣʝʨ ʙʽʨʘʟ ʩʘʥʳʥʳש ʞʦסʘʣʫʳ ץʦʣʘʡʣʳ ʙʦʧ ʩʘʥʘʣʘʜʳ ʞᴅʥʝ 

ʢʦʜʪʘʫ/ʜʝʢʦʜʪʘʫ ʪʝʪʽʛʽ, ʩʦʥʜʘʡ-ʘץ ʩᴇʡʣʝʫ ʠʥʪʝʨʧʦʣʷʮʠʷʩʳʥʳש ʪװʨʣʽ 

ᴅʜʽʩʪʝʨʽʥʽש ʢᴇʤʝʛʽʤʝʥ ᴇʪʝʣʫʽ ʤװʤʢʽʥ, ʷסʥʠ ʜʳʙʳʩ ʞʦץ ʞʝʨʣʝʨʜʽ DSP-

ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʢᴇʤʝʛʽʤʝʥ ʪʦʣʪʳʨʘʜʳ, ʦʣ ʜʳʙʳʩ ʪʝʨʙʝʣʽʩʪʝʨʽʥ ʪʘʣʜʘʡʜʳ ʞᴅʥʝ 

ʞʝʪʽʩʧʝʡʪʽʥ ʜʳʙʳʩʪʘʨʜ  rʙʦʣʞʘʡʜʳ. ɾʦסʘʣסʘʥ ʜʝʩʪʝʣʝʨ ʪʝʣʝʬʦʥʠʷʩʳʥʜʘ ʩᴇʟʜʽ 

ʙײʟʘʜʳ ʞᴅʥʝ ʪʝʤʙʨʜʽ ʙײʨʤʘʣʘʡʜʳ. ɾװʢʪʝʫ ʰʝʛʽʥʜʝ ʞᴅʥʝ ʘʩʳʨʘ ʞװʢʪʝʤʝ 

ʢʝʟʽʥʜʝ ʜʘʫʳʩ ʬʨʝʡʤʘʣʘʨʳ ʜʝʨʝʢʪʝʨ ʬʨʝʡʤʘʣʘʨʳ ʩʠʷץʪʳ ʣʘץʪʳʨʳʣʳʧ 

ʪʘʩʪʘʣʘʜʳ. ɼʝʛʝʥʤʝʥ ʜʝʨʝʢʪʝʨ ʬʨʝʡʤʘʣʘʨʳ ʫʘץʳʪʧʝʥ ʙʘʡʣʘʥʳʩʪʳ ʝʤʝʩ, ʞᴅʥʝ 

ʣʘץʳʨʳʣסʘʥ ʜʝʩʪʝʣʝʨ ʪʘʙʳʩʪʳ ʪװʨʜʝ ץʘʡʪʘʣʘʫ ʪװʨʽʥʜʝ ʙʝʨʽʣʝʜʽ, ᴇʟ ʢʝʟʝʛʽʥʜʝ 

ʙײʣ ᴅʜʽʩʧʝʥ ʪʦʣʳץʪʳʨʳʣʫʳ ʤװʤʢʽʥ ʝʤʝʩ, ʞᴅʥʝ ʥᴅʪʠʞʝʩʽʥʜʝ ʘץʘʧʘʨʪ ʪʦʣʳץ 

ʪʘʨʘʪʳʣʤʘʫʳ ʤװʤʢʽʥ. ɼʝʩʪʝʣʝʨʜʽ5% שïסʘ ʜʝʡʽʥ ʞʦסʘʣʫʳ ʙʽʣʽʥʙʝʡʜʽ, ʘʣ 10-15% 

-ʜʘʥ ʞʦסʳʨʳ ʙʦʣʘ ʘʣʤʘʡʜʳ.  

ɹײʣ ʜʝʩʪʝʣʝʨʜʽװ שʣʢʝʥ ʪʦʙʳʥʳש ʞʦסʘʣʫʳ ʩᴇʟʜʽש ʞʝʨʛʽʣʽʢʪʽ ץʘʡʪʳʤʩʳʟ 

ʙײʨʤʘʣʘʥʫʳʥʘ ᴅʢʝʣʝʜʽ, ʦʣ ʢʝʟʜʝ ʙʽʨ, ʝʢʽ, װʰ ʜʝʩʪʝʣʝʨʜʽש ʞʦסʘʣʫʳʥ ץʘʡʪʘ 

ᴇʪʝʫʛʝ ʪʳʨʳʩʫסʘ ʙʦʣʘʜʳ. 

ʇʘʡʜʘʣʘʥʫʰʳʣʘʨʜʳץ שʳʟʤʝʪ ʢᴇʨʩʝʪʫ ʩʘʧʘʩʳʥ ץʘʙʳʣʜʘʫ ʘʫʜʠʦ ʞᴅʥʝ 

ʙʝʡʥʝ ʘץʧʘʨʘʪ ʩʘʧʘʩʳʥʳש ʙʘʩʪʘʧץʳ ʢʨʠʪʝʨʠʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ʉʫʙʲʝʢʪʠʚʪʽʢ ʞᴅʥʝ ʦʙʲʝʢʪʠʚʪʽʢ ʙʘסʘʣʘʫ ʙʘʨ. 

ITU-T ᴅʟʽʨʣʝʛʝʥ ʞᴅʥʝ ʙʝʩ ʙʘʣʜʳץ ʰʢʘʣʘ ʙʦʡʳʥʰʘ ʥʝʛʽʟʜʝʣʛʝʥ MOS 

ʦʨʪʘʰʘʣʘʥסʘʥ ʩʫʙʲʝʢʪʠʚʪʽ ʙʘסʘʩʳʥ (Mean Opinion Score) ץʘʨʘʩʪʳʨʘʡʳץ: 

- 5- ᴇʪʝ ʞʘץʩʳ; 

- 4- ʞʘץʩʳ; 

 ;ʦʣʘʡʣʳץ -3 -

- 2- ʥʘʰʘʨ; 

 .ʦʣʘʡʩʳʟץ -1 -

3,5 ʙʘʣʣ ʞᴅʥʝ ʦʜʘʥ ʞʦסʘʨʳ ʙʘסʘ ʩᴇʟʜʽש ʞʦסʘʨʳ (ʩʪʘʥʜʘʨʪʪ )r ʩʘʧʘʩʳʥʘ 

ʩᴅʡʢʝʩ, 3,0é3,5 ï ʞʝʪʢʽʣʽʢʪʽ, 2,5é3,0 ï ʩʠʥʪʝʟʜʝʣʛʝʥ ʜʳʙʳʩץʘ. ʉʘʧʘʣʳ ʜʘʫʳʩ 

  .ʘ ʙʝʡʽʤʜʝʣʫ ʦʨʳʥʜʳסʣ 3,5-ʪʝʥ ʢʝʤ ʝʤʝʩ MOS ʙʘʣʣײʰʽʥ ʙװ

1.11 ʂʽʜʽʨʽʩ ʞᴅʥʝ ʦʥʳש ᴅʩʝʨʽʥ ʘʟʘʡʪʫ ʰʘʨʘʣʘʨ r 

ITU-T ʤʝʢʝʤʝʩʽ ITU-T G.114 ʩʪʘʥʜʘʨʪʳʥ ᴅʟʽʨʣʝʜʽ, ʦʥʜʘ ʙʽʨ ʙʘסʳʪʪʘ 

ʜʘʫʳʩ ʙʝʨʫ ʢʝʰʽʢʪʽʨʫ 150 ʤʠʣʣʠʩʝʢʫʥʪʪʘʥ ʘʩʧʘʫʳ ʪʠʽʩʪʽʛʽ ײʩʳʥʳʣʘʜʳ. 

ʉʦʥʜʘʡ-ʘץ, ʩʪʘʥʜʘʨʪ, ʝʛʝʨ ʩᴇʡʣʝʫʰʽ ʤʝʥ ʪʳשʜʘʫʰʳ ʢʽʜʽʨʽʩʪʽש ʙʦʣʫʳʥ ʪװʩʽʥʩʝ 

ʞᴅʥʝ ʦסʘʥ ʢᴇʥʩʝ, ʦʥʜʘ 150-ʜʝʥ 400-ʛʝ ʜʝʡʽʥʛʽ ʤʠʣʣʠʩʝʢʫʥʪʪʘסʳ ʢʽʜʽʨʽʩʪʽ 

 ʘ ʥʝʤʝʩʝץʩʳʥʘʜʳ. ɽʛʝʨ ʢʽʜʽʨʫ 400 ʤʠʣʣʠʩʝʢʫʥʪײ ʘʨʘʩʪʳʨʫʜʳץ ʦʣʘʡʣʳ ʜʝʧץ

ʦʜʘʥ ʜʘ ʢᴇʧ ʫʘץʳʪץʘ ʞʝʪʢʝʥ ʞʘסʜʘʡʜʘ, ʦʥʜʘ ʦʣ ʙʘʡץʘʣʘ ʙʘʩʪʘʡʜʳ. ʉʘʣʳʩʪʳʨʫ 
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ʤʘץʩʘʪʳʥʜʘ ʞʝʨʩʝʨʽʢ ʘʨץʳʣʳ ʙʘʡʣʘʥʳʩ ʞװʨʛʽʟʫʛʝ ʙʦʣʘʜʳ: ʞʝʨʩʝʨʽʢ ʘʨץʳʣʳ 

ʙʽʨ ʙʘסʳʪʪʘ ʪʘʨʘʪʫ ʙʘʨʳʩʳʥʜʘ ʢʝʰʽʢʪʽʨʫ ʰʘʤʘʤʝʥ 170 ʤʠʣʣʠʩʝʢʫʥʜ; ʙײʣ ʢʝʟʜʝ  

ʞʝʨʛʝ ʦʨʥʘʣʘʩץʘʥ ײץʨʳʣסʳʣʘʨʜʘ ʙʦʣʘʪʳʥ ʢʝʰʽʛʫ ʝʩʝʧʢʝ ʘʣʳʥʙʘʡʜʳ. ʉʦʥʜʘʡ-

ʘץ ʩʪʘʥʜʘʨʪ ʜʘʫʳʩ ʪʘʨʘʪʫ ʢʽʜʽʨʽʩ ̔400-ʜʝʥ ʘʩʪʘʤ ʤʠʣʣʠʩʝʢʫʥʪʪʘ ʙʦʣʩʘ, ʦʥʜʘ ʦʣ 

 .ʳʥ ʢᴇʨʩʝʪʝʜʽסʦʣʘʡʩʳʟ ʙʦʣʳʧ ʪʘʙʳʣʘʪʳʥʜʳץ

IP-ʞʝʣʽʣʝʨ ̔ʘʨץʳʣʳ ʩᴇʟʜʽ ʪʘʨʘʪʫ ʢʝʟʽʥʜʝ STOP ʞʝʣʽʩʽ ʪᴅʥ ʢʝʰʽʛʫʽʤʝʥ 

ʩʘʣʳʩʪʳʨסʘʥʜʘ ᴅʣʜʝץʘʡʜʘ ʢᴇʧ ʢʽʜʽʨʽʩʪʝʨ ʙʦʣʫʳ ʤװʤʢʽʥ. ɹײʣ ʢʝʟʜʝ IP-

ʞʝʣʽʣʝʨʽʥʜʝ ʪʫʳʥʜʘʡʪʳʥ ʢʽʜʽʨʽʩʪʝʨ ʢʝʟʜʝʡʩʦץ ᴇʟʛʝʨʽʧ ʦʪʳʨʘʜʳ. ɹײʣ ʬʘʢʪʳʥʳש 

ᴇʟʽ ʧʨʦʙʣʝʤʘ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ, ʙʽʨʘץ ʩʦʥʳʤʝʥ ץʘʪʘʨ, ʞʘסשʳʨʳץ ʤᴅʩʝʣʝʩʽʥ 

ʠʳʥʜʘʪʘʜʳ. ʂ̔ץ ʜʽʨʽʩ (ʥʝʤʝʩʝ ʢʝʰʽʛʫ ʫʘץʳʪʳ) ï ʙײʣ ʜʘʫʳʩ ʩʠʛʥʘʣʳʥʳש 

ʩᴇʡʣʝʫʰʽ ʘʙʦʥʝʥʪ ʤʠʢʨʘʬʦʥʳʥʘʥ ʪʳשʜʘʫʰ  rʘʙʦʥʝʥʪʢʝ ʜʝʡʽʥʛʽ ץʘʰʳץʪʳץʪʳ 

ᴇʪʝʪʽʥ ʫʘץʳʪ ʘʨʘʣʳסʳ. ʉᴇʡʣʝʫʰʽʜʝʥ ץʘʙʳʣʜʘסʳʰץʘ ʜʘʫʳʩ ʪʘʨʘʪʫ ʙʘʨʳʩʳʥʜʘ 

ʩʘʥʜʳץ ʩʠʧʘʪʪʘʤʘʩʳʥʘ ᴅʩʝʨ ʝʪʝʪiʥ ʩʝʙʝʧʪʝʨ ʤʳʥʘʜʘʡ: 

- ʩᴇʡʣʝʫ ʢʦʜʝʨʽʤʝʥ ʩᴇʡʣʝʫ ʬʨʝʡʤʜʝʨʜʽ ʞʠʥʘץʪʘʫ ץʘʞʝʪʪʽʣʽʛʽʤʝʥ 

ʙʘʡʣʘʥʳʩʪʳ ʘʣʛʦʨʠʪʤʜʽʢ ʢʽʜʽʨʽʩ (ʞʠʥʘץʪʘʫʰʳ ʢ̔ ʜʽʨʽʩʽ), ץʦʣʜʘʥʳʩʪʘסʳ ʩᴇʡʣʝʫ 

ʢʦʜʝʨʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ʞᴅʥʝ ʘʟסʘʥʘ ʤʠʢʨʦʩʝʢʫʥʜʪʘʥ (0,125) ʤʠʣʣʠʩʝʢʫʥʜ 

ʙʽʨʣʽʛʽʥʝ ʜʝʡʽʥ ʘʫʳʪץʠʜʳ. G.729 CS-ACELP (8 ʢʙʠʪ/ʩ) ʪװʨʽʥʜʝʛʽ ʉʪʘʥʜʘʨʪʪʳ 

ʜʳʙʳʩ ʢʦʜʝʨʳ ʞᴅʥʝ G.723.1-Multi Rate Coder (5,3; 6,3 ʢʙʠʪ/ʩ) ʦʩʳסʘʥ ʦʨʘʡ 

ʦʣʘʨʜʳ10 ש ʤʩ ʞᴅʥʝ 30 ʤʩ ʬʨʝʡʤ ײʟʘץʪʳסʳ ʙʘʨ; 

- ʪװʨʣʝʥʜʽʨʫ ʢʽʜʽʨʽʩʽ ï ʧʨʦʮʝʩʩʦʨʜʳש ʞײʤʳʩ ʞʳʣʜʘʤʜʳסʳ ʞᴅʥʝ ᴇשʜʝʫ 

ʘʣʛʦʨʠʪʤʽʥʽש ʪװʨʽʥʝ ʙʘʡʣʘʥʳʩʪʳ IP-ʞʝʣʽʩʽ ʘʨץʳʣʳ ʪʘʨʘʪʫ װʰʽʥ ʜʝʩʪʝʣʝʨʛʝ  

ʢʦʜʪʘʣסʘʥ װʣʛʽʣʝʨʽʥ ʞʠʥʘʫ ʤʝʥ ʢʦʜʪʘʫ װʜʝʨʽʩʽ; 

 ʰʽʥװ ʜʞʠʪʪʝʨʽʥ ʘʣʳʧ ʪʘʩʪʘʫ שʳʥʜʘ ʜʝʩʪʝʣʝʨʜʽשʘʙʳʣʜʘʫ ʩʦץ -

ʧʘʡʜʘʣʘʥʳʣʘʪʳʥ ʙʫʬʝʨʣʝʨ, ʩʦʥʜʘʡ-ʘץ ʜʘʫʳʩ ʜʝʨʝʢʪʝʨʽʥ ʪʘʨʘʪʫʜʘ  

ʧʘʡʜʘʣʘʥʳʣʘʪʳʥ ʬʠʟʠʢʘʣʳץ ʦʨʪʘ ʞᴅʥʝ ʭʘʪʪʘʤʘʣʘʨסʘ ʙʘʡʣʘʥʳʩʪʳ ʞʝʣʽʣʽʢ 

ʢʽʜʽʨʽʩ.  

ɸʙʦʥʝʥʪʪʽש ʪװʩʝʪʽʥ ʩʠʛʥʘʣʜʘʨʜʳ ʪװʨʣʝʥʜʽʨʫ װʰʽʥ ᴇשʜʝʫ ʞװʨʛʽʟʝʪʽʥ 

ʜʘʫʳʩʪʳץ ʰʣʶʟ ʢʽʜʽʨʽʩʽʥ ʝʥʛʽʟʝʪʽʥʜʽʛʽ ʪʫʨʘʣʳ 1,8 ʩʫʨʝʪʪʝ ʢᴇʨʩʝʪʽʣʛʝʥ: 

 

 
 

1.8 ʩʫʨʝʪ ï ɼʘʫʳʩ ᴇשʜʝʫ ʙʘʨʳʩʳʥʜʘ IP-ʞʝʣʽʩʽʥʜʝʛʽ ʢʽʜʽʨʽʩ  
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- ʮʠʬʨʣʘʫʜʳש ʤʘʢʩʠʤʘʣʜʳ ʫʘץʳʪʳ (ɸʥʘʣʦʛʪʳ ʜʘʫʳʩ ʩʠʛʥʘʣʳʥ 

ʮʠʬʨʣʳץץʘ ʪװʨʣʝʥʜʽʨʫ) 20 ʤʩ ʜʝʡʽʥ ײץʨʘʡʜʳ; 

- ʠʥʢʘʧʩʫʣʷʮʠʷʥʳש ʤʘʢʩʠʤʘʣʜʳ ʫʘץʳʪ r (ʜʝʩʪʝʣʝʨʜʽ ʩʳסʫ) 10 ʤʩ 

 ;ʨʘʡʜʳײץ

- ʘʨʥʘ ʙʦʡʳʥʰʘ ʜʝʩʪʝ ץʳʟʤʝʪʽ (ʢʝʟʝʢʢʝ ʦʨʥʘʣʘʩʪʳʨʫ, ץʘʞʝʪʪʽ ʤʝʢʝʥ-ʞʘʡ 

ʙʦʡʳʥʰʘ ʪʘʨʘʪʫסʘ ʘʨʘʥʘ ʽʟʜʝʫ) 10-ʥʘʥ 20-סʘ ʤʩ ʜʝʡʽʥ ײץʨʘʡʜʳ. 

ɾʝʣʽʜʝʛʽ ʭʘʙʘʨʣʘʤʘ ʜʝʩʪʝʣʝʨʽʥʽש ʢʽʜʽʨʽʩʽ ʘץʧʘʨʘʪ ʪʘʨʘʪʫ  ʞʳʣʜʘʤʜʳסʳʥʘ 

ʙʘʡʣʘʥʳʩʪʳ ʙʦʣʘʜʳ. ɾʳʣʜʘʤʜʳץ ʞʦסʘʨʳ ʙʦʣסʘʥ ʩʘʡʳʥ ʢʽʜʽʨʽʩ ʘʟ ʙʦʣʘʜʳ. 

ʄʳʩʘʣʳ, ʝʛʝʨ ʘץʧʘʨʘʪ ɽ1 (2048 ʢʙʠʪ/ʩ) ʞʳʣʜʘʤʜʳסʳʤʝʥ ʞʽʙʝʨʽʣʝʪʽʥ ʙʦʣʩʘ, 

ʦʥʜʘ ʢʽʜʽʨʽʩ - 0,2 ʤʩ ʙʦʣʘʜʳ, ʘʣ ʝʛʝʨ 64 ʢʙʠʪ/ʩ ʞʳʣʜʘʤʜʳסʳʤʝʥ ʙʦʣʩʘ, ʢʽʜʽʨʽʩ 7 

ʤʩ-ʪʽ ײץʨʘʡʜʳ. 

IP-ʞʝʣʽʩʽʥʝʥ ʜʝʩʪʝʣʝʨ ʜʘʫʳʩ ʰʣʶʟʽʥʝ ʪװʩʢʝʥ ʞʘסʜʘʡʜʘ ʢʝʣʝʩʽ ʢʽʜʽʨʽʩʪʝʨ 

ʝʥʛʽʟʽʣʝʜʽ: 

- ʜʝʩʪʝ ʙʝʣʛʽʣʽ ʨʝʪʧʝʥ ץʦʡʳʣסʘʥ ʢʝʟʜʝ ʙʫʬʝʨʣʝʫ 10 ʤʩ ʫʘץʳʪʪʳץ ʢ̔ ʜʽʨʽʩʪʽ 

ʪʘʣʘʧ ʝʪʝʜʽ: 

- ʠʥʢʘʧʩʫʣʷʮʠʷ ʜʝʢʦʤʧʨʝʩʩʠʷʣʳץ ʧʨʦʮʝʜʫʨʘʣʘʨʜʳ ʦʨʳʥʜʘʫ װʰʽʥ 10 ʤʩ 

ʫʘץʳʪʪʳ ʘʣʘʜʳ; 

- ʜʝʢʦʜʪʘʫ ʎɸʇ ʧʨʦʮʝʩʽʥʽ10 ש ʤʩ ʫʘץʳʪʳʥʜʘ ʞװʟʝʛʝ ʘʩʳʨʳʣʘʜʳ. 

ɼʳʙʳʩ ʩʠʛʥʘʣʳʥ ʪʘʨʘʪʫ ʙʘʨʳʩʳʥʜʘ ʢʽʜʽʨʽʩ ʫʘץʳʪʳʥʳש ʜʝשʛʝʡʽ ʙʦʡʳʥʰʘ 

ʞʽʢʪʝʣʫʽ: 

- ʜʦ 200 ʤʩ ʜʝʡʽʥʛʽ ʫʘץʳʪ (ʙʽʨʽʥʰʽ ʜʝשʛʝʡ) ʙʘʡʣʘʥʳʩʪʳש ʪʘʤʘʰʘ ʩʘʧʘʩʳʥ 

 ;(ʩʘʪ ʝʪʽʣʛʝʥץײʘ 150-200 ʤʩ ʜʝʡʽʥʛʽ  ʢʽʜʽʨʽʩʪʝʨ ʨץ-ʊʉʆʇ ) ʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽץ

- 400 ʤʩ ʜʝʡʽʥ (ʝʢʽʥʰʽ ʜʝשʛʝʡ) ʞʘץʩʳ ʙʘʡʣʘʥʳʩ ʩʘʧʘʩʳʥ ץʘʤʪʘʤʘʩʳʟ 

ʝʪʝʜʽ, ʙʽʨʘץ ʊʉʆʇ ʞʝʣʽʩʽ ʘʨץʳʣʳ ʙʘʡʣʘʥʳʩ ʩʘʧʘʩʳʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ, 

ʘʡʪʘʨʣʳץʪʘʡ ʘʡʳʨʤʘʰʳʣʳץ ʙʦʣʘʜʳ. ʂ̔ ʜʽʨʽʩʪ̔ש ʝʢʽʥʰʽ ʜʝשʛʝʡʽ ʪײʨʘץʪʳ 

ʩʘץʪʘʣסʘʥ ʢʝʟʜʝ (400 ʤʩ-ʢʝ) ʽʩʢʝʨʣʽʢ ʢʝʣʽʩʩᴇʟʜʝʨ װʰʽʥ ʢʦʤʤʫʥʠʢʘʮʠʷ 

 ;ʩʳʥʩr ʙʝʨʽʣʤʝʡʜʽײ ʘסʦʣʜʘʥʫץ

- 700 ʤʩ (װʰʽʥʰʽ ʜʝשʛʝʡ) ʜʝʡʽʥ ʽʩʢʝʨʣʽʢʢʝ ʞʘʪʧʘʡʪʳʥ ʢʝʣʽʩʩᴇʟʜʝʨ 

ʞװʨʛʽʟʫʛʝ ʙʘʡʣʘʥʳʩʪʳש ʦʨʪʘʰʘ ʩʘʧʘʩʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ. ʉʦʥʜʘʡ-ʘץ, 

ʙʘʡʣʘʥʳʩʪʳש ʤײʥʜʘʡ ʩʘʧʘʩʳ ʞʝʨʩʝʨʽʢʪʽʢ ʙʘʡʣʘʥʳʩ ʘʨץʳʣʳ ʜʝʩʪʝʣʝʨʜʽ 

ʪʘʨʘʪʫʜʘ ʙʦʣʫʳ ʤװʤʢʽʥ. 

IP-ʞʝʣʽʣʝʨʽʥʜʝ ʢʽʜʽʨʽʩʪʝʨ ʩᴇʟ ʪʘʨʘʪʫ ʩʘʧʘʩʳʥʘ סʘʥʘ ᴅʩʝʨ ʝʪʧʝʡ, ʩʦʥʳʤʝʥ 

 ʨʳʩײʜ שʪʝʣʝʬʦʥ ʞʝʣʽʩʽʤʝʥ ᴇʟʘʨʘ ᴅʨʝʢʝʪʪʝʩʫʽ ʢʝʟʽʥʜʝ ʩʠʛʥʘʣʜʘʨʜʳ שʘʪʘʨ ʦʥʳץ

ʞײʤʳʩ ʽʩʪʝʫʽʥ ʙײʟʫסʘ ʘʣʳʧ ʢʝʣʝʪʽʥ ʪʝʣʝʬʦʥʠʷ ʜʘʙʳʣʳʥʳש ʩʠʛʥʘʣʳʥʘ ʜʘ ᴅʩʝʨ 

ʝʪʝʜʽ. 

1.12 ɼʞʠʪʪʝʨ ʞᴅʥʝ ʦʥʳש ʧʘʡʜʘ ʙʦʣʫ ʩʝʙʝʧʪʝʨʽ 

ɼʘʫʳʩʪʳץ ʜʝʨʝʢʪʝʨ ʜʝʩʪʝʣʝʨʛʝ ʙᴇʣʽʥʛʝʥ ʢʝʟʜʝ ʙʝʣʛʽʣʽ ʙʽʨ ʪײʨʘץʪʳ 

ʞʳʣʜʘʤʜʳץץʘ ʠʝ ʙʦʣʘʜʳ, IP-ʞʝʣʩ̔ʽ ʘʨץʳʣʳ ʽʣʛʝʨʽʣʝʪʫ װʜʝʨʽʩʽʥʜʝ ʪʠʽʩʪʽ 

ᴇשʜʝʫʜʝʥ ʢʝʡʽʥ, ʜʝʩʪʝʣʝʨ ʞʠʽ ʤʝʞʝʣʝʥʛʝʥ ʞʝʨʛʝ ᴅʨʪװʨʣʽ ʫʘץʳʪʪʘ, ᴅʨʪװʨʣʽ ʨʝʪʪʝ 

ʢʝʣʝʜʽ. ɹײʣ ʜʝʩʪʝʣʝʨ-ʜʞʠʪʪʝʨʜʽ ʞʝʪʢʽʟʫ ʫʘץʳʪʳʥʳש ʰʘʰʳʣʫʳʥʘ ᴅʢʝʣʝʜʽ.  

ɼʞʠʪʝʨ ʩᴇʟ ʞʝʪʢʽʟʫʜʝ ᴇʟʽʥʝ ʪᴅʥ ʙײʟʳʣʫʳʥʘ ᴅʢʝʣʝʜʽ, ʦʣʘʨ ʩʘʪʳʨ ʞᴅʥʝ ʰʝʨʪʫ 

ʨʝʪʽʥʜʝ ץʘʙʳʣʜʘʥʘʜʳ. ɼʞʠʪʪʝʨʜʽש ʪװʨʣʽ ʬʦʨʤʘʣʘʨʳ ʤʳʥʘʣʘʨ ʙʦʣʳʧ 

ʪʘʙʳʣʘʜʳ: 
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- DDJ (Data Dependent Jitter) ʤᴅʣʽʤʝʪʪʝʨʽʥʝ ʪᴅʫʝʣʜʽ ʜʞʠʪʪʝʨ  

ʞʽʙʝʨʽʣʽʤʥʽש ʰʝʢʪʝʫʣʽ ʞʦʣʘסʳ ʢʝʟʽʥʜʝ ʥʝʤʝʩʝ ʞʝʣʽʣʽʢ ײץʨʳʣסʳʣʘʨʜʘ ʙײʟʳʣʫ 

ʙʦʣסʘʥ ʞʘסʜʘʡʜʘ ʧʘʡʜʘ ʙʦʣʘʜʳ; 

- ʙʘʡʣʘʥʳʩʪʳ ʘh ʳץ ʞװʡʝʣʝʨʜʽש ᴇʟʘʨʘ ᴅʨʝʢʝʪʪʝʩʫʽʥ ʪᴇʤʝʥʥʝʥ ʞʦסʘʨʳ 

ʞᴅʥʝ ʞʦסʘʨʳʜʘʥ-ʪᴇʤʝʥ ʪʘʨʘʪʫ ʘʨʘʩʳʥʜʘסʳ ʢʽʜʽʨʽʩʪʝʨʤʝʥ ʢʝʣʽʩʽʣʛʝʥ ʞײʤʳʩ 

ʮʠʢʣʽʥʽש ʙײʨʤʘʣʘʥʫr  DCD (Duty Cycle Distortion); 

- RJ (Random Jitter) ʢʝʟʜʝʡʩʦץ ʜʞʠʪʪʝʨ  ʞʳʣʫ ʰʫ ᴅʩʝʨʽʥʽש ʥᴅʪʠʞʝʩʽʥʜʝ 

ʧʘʡʜʘ ʙʦʣʘʜʳ. 

ʂʝʰʽʛʫ ʩʘʣʜʘʨʳʥʘʥ ʪʫʳʥʜʘʡʪʳʥ ʘhʤʘʣʘʨ ʞᴅʥʝ ʦʣʘʨʜʳש ʳץʪʠʤʘʣʜʳסʳ 

ᴇשʜʝʫ ʧʘʨʘʤʝʪʨʣʝʨʽʥ ײʡʳʤʜʘʩʪʳʨʫʜʘ ʞᴅʥʝ ᴇשʜʝʫ ʧʘʨʘʤʝʪʨʣʝʨʽʥ ʪʘשʜʘʫʜʘ ᴇʪʝ 

ʤʘשʳʟʜʳ. ʉᴇʡʣʝʫ ʜʝʩʪʝʩʽ ʘסʳʥʳʥʳש ʫʘץʳʪʰʘ ײץʨʳʣʳʤʳʥ ᴇʟʛʝʨʪʝʪʽʥʜʽʛʽ ʘʥʳץ. 

ʉᴇʡʣʝʫ ʜʝʩʪʝʩʽʥʽש ʢʦʥʚʝʨʩʠʷʩʳʥ ʩװʟʛʽʣʝʫ װʰʽʥ ʙʫʬʝʨʜʽץ שʘʞʝʪʪʽʣʽʛʽ ʙʘʨ, 

ʤװʤʢʽʥʜʽʛʽʥʰʝ ʜʝʩʪʝʣʝʨʜʽ ʥʘץʪʳ ʫʘץʳʪ ʤʘʩʰʪʘʙʳʥʜʘ װʟʜʽʢʩʽʟ ʪʘʙʠסʠ ʩᴇʡʣʝʫ 

ʩʠʛʥʘʣʳʥʘ ʦʨʳʥ ʘʫʳʩʪʳʨʫ ʢʝʨʝʢ. 

ɹʫʬʝʨʣʽʢ ʧʘʨʘʤʝʪʨʣʝʨ ʜʫʧʣʝʢʩʪʽ ʨʝʞʠʤʜʝ ʪʝʣʝʬʦʥ ʩʠʛʥʘʣʳʥʳש ʢʽʜʽʨʽʩʽ 

ᴇʣʰʝʤʽ ʞᴅʥʝ ʞʦסʘʣסʘʥ ʜʝʩʪʝʣʝʨʜʽ  ʧʘʡʳʟʜʳץ ʤᴇʣʰʝʨʽ ʘʨʘʩʳʥʜʘסʳ ʳʤʳʨʘʤʝʥ 

ʘʥʳץʪʘʣʘʜʳ. ɼʝʩʪʝʣʝʨʜʽש ʰʳסʳʥ r IP-ʪʝʣʝʬʦʥʠʷʩʳʥʜʘסʳ ʙʘʩץʘ ʢװʨʜʝʣʽ 

 .ʘʣʘʨʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳסʠץʦʣʘʡʩʳʟ ʦץ

ɼʞʠʪʪʝʨʣʝʨʜʽש ʧʘʡʜʘ ʙʦʣʫ ʩʝʙʝʧʪʝʨʽ ʤʳʥʘʣʘʨ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ: 

- ʞʝʣʽ ᴅʩʝʨʽ. IP- ʞʝʣʽ ʜʝʩʪʝʣʝʨʽʥʽש ʞʦʣ ʞװʨʫ ʫʘץʳʪʳ ʦʩʳ ʞʝʣʽʥʽש 

ʞװʢʪʝʤʝʩʥ̔ʝ ʪᴅʫʝʣʜʽ. ɾʝʣʽ ײץʨʳʣסʳʣʘʨʳʥʳש ʪᴇʤʝʥʛʽ ʞװʢʪʝʤʝʩʽ ʢʝʟ̔ʥʜʝ 

ʜʘʫʳʩʪʳץ ʜʝʩʪʝʣʝʨ ʙʽʨʜʝʥ ᴇשʜʝʣʝʜʽ. ʐʘʤʘʜʘʥ ʪʳʩ ʞװʢʪʝʣʛʝʥ ʢʝʟʜʝ - ʜʝʩʪʝʣʝʨ 

ʞʝʣʽʣʽʢ ײץʨʳʣסʳסʘ ץʳʟʤʝʪ ʢᴇʨʩʝʪʝʪʫ ʙʘʨʳʩʳʥʜʘ ץʳʟʤʝʪ ʢᴇʨʩʝʪʫ  װʰʽʥ ʢʝʟʝʛʽʥ 

ʢװʪʫʽ ʤװʤʢʽʥ 

ɼʝʩʪʝʣʝʨ ᴇʪʝʪʽʥ ʞʝʣʽ ײץʨʳʣסʳʣʘʨʳ ʤʝʥ ʤʘʨʰʨʫʪʪʘסʳ ʞʝʣʽʣʝʨ ʢᴇʧ 

ʙʦʣסʘʥ ʩʘʡʳʥ, ʦʥʳש ʢʝʰʽʛʫ ʫʘrץʪʳ ʤʝʥ ʦʩʳ ʫʘץʳʪ ʚʘʨʠʘʮʠʷʩʳ ʥʝʤʝʩʝ 

ʜʞʠʪʪʝʨʽ װʣʢʝʥ ʙʦʣʘʜʳ; 

- ʦʧʝʨʘʮʠʷʣʳץ ʞװʡʝʥʽש ᴅʩʝʨʽ (ʆɾ).  

IP-ʪʝʣʝʬʦʥʠʷʩʳʥʳש ʢʣʠʝʥʪ ץʦʩʳʤʰʘʣʘʨʳ - ʙײʣ Windows ʥʝʤʝʩʝ Linux 

ʦʧʝʨʘʮʠʷʣʳץ ʞװʡʝʣʝʨʽʤʝʥ ʞײʤʳʩ ʽʩʪʝʡʪʽʥ ʙʘסʜʘʨʣʘʤʘʣʘʨ, ʦʣʘʨ ʧʝʨʠʬʝʨʠʷʣʳץ 

 שʡʝʣʝʨʽʥʽװʰʘʣʘʨʳ, ʜʘʙʳʣ ʞץʜʝʫ ʪʘשʩʠʛʥʘʣʜʘʨʳʥ ᴇ ץʘ (ʜʘʫʳʩʪʳסʳʣʘʨסʨʳʣײץ

ʤʘʤʘʥʜʘʥʜʳʨʳʣסʘʥ ʪʘץʰʘʣʘʨʳ) ʦʩʳ ײץʨʳʣסʳʣʘʨʜʳש ʜʨʘʡʚʝʨʣʝʨʽʤʝʥ 

 ,ʛʽʥʝʜʽװʳʣʳ ʞץʜʘʨʣʘʤʘʣʘʫ ʠʥʪʝʨʬʝʡʩʽ ʘʨסʦʣʜʘʥʙʘʣʳ ʙʘץ ʘʪʳʥʘʩʪʘ ʙʦʣʘʪʳʥץ

ʘʣ IP-ʞʝʣʽʣʝʨʽʥʝ ץʦʣ ʞʝʪʢʽʟʫ ʣʦʛʠʢʘʣʳץ ʧʦʨʪʪʘʨ (Socket) ʘʨץʳʣʳ ʽʩʢʝ 

ʘʩʳʨʳʣʘʜʳ. 

ɹײʣ ʦʧʝʨʘʮʠʷʣʳץ ʞװʡʝʜʝ ʙʽʨʥʝʰʝ ʦʥʜʘסʘʥ ʤʠʣʣʠʩʝʢʫʥʪʪʘʥ ʘʩʘʪʳʥ 

ʜᴅʣʜʽʢʧʝʥ ᴅʨʪװʨʣʽ ʧʨʦʮʝʩʩʦʨʣʘʨ ʘʨʘʩʳʥʜʘ ʦʨʪʘʣʳץ ʧʨʦʮʝʩʩʦʨʣʳץ ʫʘץʳʪ 

ʙᴇʣʫʜʽ ʙʘץʳʣʘʫ ʤװʤʢʽʥ ʝʤʝʩ ʞᴅʥʝ ʩʳʨʪץʳ ײץʨʳʣסʳʜʘ ʪʘסʳ ʦʩʳʥʜʘʡ ʫʘץʳʪ 

ʘʨʘʣʳסʳʥʜʘ ᴇשʜʝʣʝ ʘʣʤʘʡʜʳ. ɹײʣ, ʞʝʣʽʣʽʢ ʠʥʪʝʨʬʝʡʩ ʞᴅʥʝ ʩʳʨʪץʳ 

 ʘʨʘʩʳʥʜʘ ʜʝʨʝʢʪʝʨʜʽ ʞʳʣʞʳʪʫ ʙʘʨʳʩʳʥʜʘ ʙʦʣʘʪʳʥ ʢʝʰʽʛʫ, ʩᴇʟʜʽ שʳʥʳסʨʳʣײץ

ʮʠʬʨʣʘʫ ʘʣʛʦʨʠʪʤʽʥʽץ שʦʣʜʘʥʳʣʫʳʥʘ ץʘʨʘʤʘʩʪʘʥ, ʩʦʣ ʪᴅʨʪʽʧ ʰʘʤʘʩʳʥ ʥʝ ʦʜʘʥ 

ʜʘ ʢᴇʧ ʰʘʤʘʥʳ ײץʨʘʡʪʳʥʜʳסʳʥʘ ᴅʢʝʣʝʜʽ. ɾʝʣʽ ʠʥʪʝʨʬʝʡʩʽ ʤʝʥ ʩᴇʡʣʝʫ 

ʰʳסʳʩʳʥʳש ʩʳʨʪץʳ ײץʨʳʣסʳʣʘʨʳ ʘʨʘʩʳʥʜʘ ʤᴅʣʽʤʝʪʪʝʨʜʽ ʞʳʣʞʳʪʫʜʳ 

ʢʝʰʽʢʪʽʨʫ, ץʦʣʜʘʥʳʣסʘʥ ʩᴇʟʜʽ ʮʠʬʨʣʘʫ ʘʣʛʦʨʠʪʽʤʽʥʝ ʪᴅʫʝʣʩʽʟ, ʦʩʳʥʜʘʡ ʪᴅʨʪʽʧ 
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ʢᴇʣʝʤʽʥ ʥʝʤʝʩʝ ʦʜʘʥ ʜʘ ʢᴇʧ ʢᴇʣʝʤʽʥ ײץʨʫסʘ ʘʣʳʧ ʢʝʣʝʜʽ. ɼʝʤʝʢ, ʆɾ ʪʘשʜʘʫ 

ʤʘשʳʟʜʳ ʬʘʢʪʦʨ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ, ʦʣ ʢʝʰʽʢʪʽʨʫʜʽש ʞʘʣʧʳ ʢᴇʣʝʤʽʥʝ ᴅʩʝʨ ʝʪʝʜʽ. 

Oɾ ᴅʩʝʨʽʥ ʘʟʘʡʪʫ װʰʽʥ ʰʣʶʟʜʝʨ ʤʝʥ IP-ʪʝʣʝʬʦʥʜʘʨ ᴇʥʜʽʨʫʰʽʣʝʨʽ ʆɾ 

ʥʘץʪʳ ʫʘץʳʪʳʥ ʧʘʡʜʘʣʘʥʘʜʳ  (VxWorks, pSOS, QNX Neutrino ʞᴅʥʝ ʪ.ʙ.), ʦʥʜʘ 

ʪʦץʪʘʪʫסʘ ᴅʩʝʨʽʥ ʞʳʣʜʘʤʜʘʪʫ ʞᴅʥʝ ʧʨʦʮʝʩʩʦʨʣʘʨ ʘʨʘʩʳʥʜʘ ʤᴅʣʽʤʝʪʪʝʨ ʘסʳʥʳʥ 

ʪʠʽʤʜʽ ʘʣʤʘʩʪʳʨʫ ʤʘץʩʘʪʳʥʜʘ ʧʨʦʮʝʩʩʦʨ ʫʘץʳʪʳʥ ʙᴇʣʝʪʽʥ ᴇʪʝ ʢװʨʜʝʣʽ ʪʝʪʽʢʪʝʨ 

 ,ʘʥ Dialogic, Audiocodesסʦʩʳʤʰʘʣʘʨʳʥʘ ʘʨʥʘʣץ ʦʣʜʘʥʳʣʘʜʳ. IP-ʪʝʣʝʬʦʥʠʷץ

Natural Microsystems ʬʠʨʤʘ ᴇʥʜʽʨʫʰʽʣʝʨʜʽש ʪʘץʰʘʣʘʨʳʥʜʘ ʙʘʩץʘ ʞʦʣʜʘʨ 

 ʳʪץʫʘ שʘʪʘץ ʘʥ ʪʝʟ ᴅʨʝʢʝʪʪʽ ʧʨʦʮʝʩʩʝʨʣʝʨʽʥʜʝסʘʥ ï ʤʘʤʘʥʜʘʥʜʳʨʳʣסʦʣʜʘʥʳʣץ

ʘʨʘʣʳסʳʥʜʘ ʦʨʳʥʜʘʣʫסʘ ץʘʞʝʪʪʽ (ʩᴇʡʣʝʫ ʢʦʜʝʢʪʘʨʣʘʨʳ ʞᴅʥʝ ʞʝʣʽ 

ʠʥʪʝʨʬʝʡʩʪʝʨʽ ʘʨʘʩʳʥʜʘ ʜʝʨʝʢ ʘʣʤʘʩʫ, RTP ץʦʣʜʘʫ װʰʽʥ ʞᴅʥʝ ʪ.ʙ.) ʙʘʨʣʳץ 

ʬʫʥʢʮʠʷʣʘʨ ʘʫʳʩʪʳʨʳʣʳʧ ץʦʡʳʣסʘʥ.  

ɹײʣ ʜʘʫʳʩʪʳ ʜʝʨʝʢʪʝʨ ʧʝʨʠʬʝʨʠʷʣʳײץ ץʨʳʣסʳʣʘʨʜʳש ʘʨʥʘʡʳ ʞʝʣʽʣʽʢ 

ʠʥʪʝʨʬʝʡʩ ̔ ʘʨץʳʣʳ ʞʽʙʝʨʽʣʝʜʽ, ʘʣ ʞײʤʳʩ ʩʪʘʥʮʠʷʩʳʥʳש ʦʧʝʨʘʮʠʷʣʳץ 

ʞװʡʝʣʝʨ ̔ ʙʘʩץʘʨʫ ʘʣʛʦʨʠʪʤʜʝʨʽʥ סʘʥʘ ʞᴅʥʝ ʪʳסʳʟ ʫʘץʳʪ ʰʝשʙʝʨʽʥʜʝ 

ʧʨʦʮʝʩʪʝʨʜʽ ʞװʟʝʛʝ ʘʩʳʨʫʳʥ ʪʘʣʘʧ ʝʪʧʝʡʪʽʥ ʩʠʛʥʘʣʜʳץ ʭʘʪʪʘʤʘʣʘʨʜʳ 

 ;ʦʣʜʘʡʜʳץ

- ʜʞʠʪʪʝʨ-ʙʫʬʝʨʣʝʨʜʽש ᴅʩʝʨʽ. ɹײʣ ʤᴅʩʝʣʝ ʪʝʢ  ʜʝʩʪʝʣʽ ʞʝʣʽʣʝʨʜʝ סʘʥʘ ʙʘʨ. 

ɾʽʙʝʨʫʰʽ ʘʨץʳʣʳ ʞʝʣʽʛʝ ʜʘʫʳʩʪʳץ ʜʝʩʪʝʣʝʨʜʽ ʪʘʨʘʪʫ ʪʽʨʢʝʣʛʝʥ ʫʘץʳʪ 

ʘʨʘʣʳסʳʥʜʘ ʽʩʢʝ ʘʩʳʨʳʣʘʜʳ (ʤʳʩʘʣʳ, ᴅʨʙʽʨ 20 ʤʩ-ʪʘʥ ʢʝʡʽʥ), ʙʽʨʘץ ʞʝʣʽ 

ʘʨץʳʣʳ ᴇʪʫ ʙʘʨʳʩʳʥʜʘ ʜʝʩʪʝ ʢʽʜʽʨʽʩʪʝʨʽ ʙʽʨʜʝʡ ʙʦʣʤʘʡ ץʘʣʘʜʳ ʞᴅʥʝ ʦʣʘʨ  

ʪʘסʘʡʳʥʜʘʣסʘʥ ʧʫʥʢʪʢʝ ᴅʨʪװʨʣʽ ʫʘץʳʪ ʘʨʘʣʳסʳʥʜʘ ʢʝʣʝʜʽ (1.9 ʩʫʨʝʪ). Ti ʞʝʣʩ̔ʽ 

ʘʨץʳʣʳ ʜʝʩʪʝʣʝʨʜʽש ᴇʪʫ ʢʽʜʽʨʽʩʽ ʪײʨʘץʪʳ ײץʨʫʰʳ ʊ (ʪʘʨʘʪʫ ʫʘץʳʪʳ ʧʣʶʩ 

ʢʝʟʝʢʪʝʛʽ ʢʽʜʽʨʽʩʪʽש ʦʨʪʘʰʘ ײʟʘץʪʳסʳ) ʞᴅʥʝ ʘʡʥʳʤʘʣʳ ʤᴇʣʰʝʨʜʝʥ j ײץʨʘʣʘʜʳ, 

ʦʣ  ʜʞʠʪʪʝʨ ʥᴅʪʠʞʝʩʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ: Ti = TÑj. 

 

 
 

1.9 ʩʫʨʝʪ ï ɼʞʠʪʪʝʨʜʽש ʧʘʡʜʘ ʙʦʣʫʳ 
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ɼʞʠʪʪʝʨ ᴅʩʝʨʽʥ ץʘʡʪʘʨʫ װʰʽʥ ײץʨʳʣסʳʣʘʨʜʘ ʙʫʬʝʨ-ʜʞʠʪʪʝʨʜʽ 

 ʢᴇʣʝʤʽʥʜʝ ʙʝʣʛʽʣʝʡʪʽʥ ʞʘʜʳʥʜʘ ʢʝʣʛʝʥ שʳʪ ʽʰʽʥʜʝ ᴇʟʽʥʽץʦʣʜʘʥʘʜʳ, ʦʣ ʫʘץ

ʜʝʩʪʝʣʝʨʜʽ ʩʘץʪʘʡʜʳ. ɹʫʬʝʨʜʽ ʪʦʣʪʳʨסʘʥ ʢʝʟʜʝ ʜʝʩʪʝʣʝʨ ᴇʪʝ ʢʝʰ ʢʝʣʩʝ, ʦʣʘʨ 

ʝʩʢʝʨʽʣʤʝʡʜʽ. ɼʝʩʪʝʣʝʨ ʘʨʘʩʳʥʜʘסʳ ʘʨʘʣʳסʳ RTP-ʜʝʩʪʝʣʝʨʽʥʽש ʫʘץʳʪʪʳץ 

ʙʝʣʛʽʩʽʥʽש ʰʘʤʘʩʳʥʜʘ ץʘʣʧʳʥʘ ʢʝʣʝʜʽ. ɼʞʠʪʪʝʨ-ʙʫʬʝʨ ʞײʤʳʩʳʥʘ, ʝʛʝʨ 

ᴅʨʪװʨʣʽ ʫʘץʳʪʪʘ ʞʝʣʽ ʙʦʡʳʥʰʘ ʢʽʜʽʨʽʩʪʝʨ ʙʦʣʩʘ, ʷסʥʠ ʢʝʟʝʢʪʝ ʝʤʝʩ, ʢʝʟʜʝʡʩʦץ 

ʘʣסʘ ʰʳסʳʧ ʢʝʪʩʝ, ʰʳסʘʪʳʥ ʜʝʩʪʝʣʝʨʜʽש ʨʝʪʪʽʣʽʛʽʥ ץʘʣʧʳʥʘ ʢʝʣʪʽʨʝʪʽʥ 

ʞײʤʳʩʪʘʨ ʜʘ ʢʽʨʝʜʽ. ɽʛʝʨ ʙʫʬʝʨ ʢᴇʣʝʤʽ ʪʳʤ ʘʟ ʙʦʣʩʘ, ʜʝʩʪʝʣʝʨ ײʟʘץ ʢʽʜʽʨʽʩʪʝ 

ʞʦסʘʣʳʧ ʢʝʪʫʽ ʤװʤʢʽʥ, ʝʛʝʨ ʙʫʬʝʨ ʢᴇʣʝʤʽ ʘʩʘ ײʟʘץ ʙʦʣʩʘ, ʦʥʜʘ ץʦʩʳʤʰʘ 

ʢʽʜʽʨʽʩʪʝʨ ʙʦʣסʘʥ װʰʽʥ ʪʘסʳ ʜʘ ʢʽʜʽʨʽʩʪʝʨ ᴇʩʽʧ ʢʝʪʝʜʽ. ɾʝʣʽʣʽʢ ײץʨʳʣסʳʣʘʨʜʳש 

ʽʩʢʝ ץʦʩʳʣסʘʥ ʙʘʡʣʘʥʳʩ ʩʝʘʥʩʳʥʳש ʙʘʨʣʳץ ʫʘץʳʪʳʥʜʘסʳ ʙʫʬʝʨ ײʟʳʥʜʳסʳʥ 

ʜʠʥʘʤʠʢʘʣʳץ ץʘʡʪʘ ʪʘʨʘʪʫסʘ ʙʦʣʘʜʳ;   

- ʢʦʜʝʢʪʽש ᴅʩʝʨʽ ʤʝʥ ʜʝʩʪʝʜʝ ʪʘʨʘʪʳʣʘʪʳʥ ʬʨʝʡʤʜʝʨ ʩʘʥʳ. ʂʦʜʝʢʪʝʨʜʽש 

 ,ʞʝʢʝ ʨʝʪʽʤʝʥ ʝʤʝʩ שʧʘʨʘʪʪʳ ʝʩʝʧʪʝʫʣʝʨʜʽץʘʟʽʨʛʽ ʪʠʽʤʜʽ ʘʣʛʦʨʠʪʤʜʝʨʽ ʘץ

ʬʨʝʡʤʜʝʨʤʝʥ ʪʘʨʘʪʘʜʳ. ʉʦʥʜʳץʪʘʥ ʝʩʝʧʪʝʫʣʝʨʜʽש ʮʠʬʨʣʳץ ʢᴇʨʽʥʽʩʽʥʽש 

ʨʝʪʽʤʝʥ ʬʨʝʡʤʜʝʨʜʽש ʞʠʥʘʣʫʳʥʘ ײʟʘץ ʫʘץʳʪ ʢʝʨʝʢ. ʌʨʝʡʤʛʝ ʪʠʽʩʪʽ ʩᴇʡʩʝʩʫʜʽש 

ʘץʧʘʨʘʪʪʘʨ ʩʘʥʳʥ ʘʣʜʳʥ ʘʣʘ ʪʘʣʜʘʡʪʳʥ ʢʦʜʝʢʪʝʨ ʜʝ ʙʦʣʘʜʳ. ɸʣʜʳʥ ʘʣʘ 

ʪʘʣʜʘʫסʘ ʞᴅʥʝ ʞʠʥʘʫסʘ ʢʝʪʝʪʽʥ ʙײʣ ʫʘץʳʪ ʜʝʩʪʝʥʽײ שʟʘץ ʢʽʜʽʨʽʩʽʥʽש ʞʘʣʧʳ 

ʙʶʜʞʝʪʽʥʝ ʢʽʨʝʜʽ. RTP/UDP/IP-ʜʝʩʪʝʣʝʨʜʝ ʪʘʨʘʪʳʣʘʪʳʥ ʙʽʨʪʘʣʘʡ ץʳʟʤʝʪʪʽʢ 

ʘץʧʘʨʘʪʪʳש ʢᴇʣʝʤʽ װʰʽʥ ץʳʩץʘ ʤʝʨʟʽʤʜʽ ʬʨʝʡʤʜʝʨʜʽ ʪʘʨʘʪʫ ʪʠʽʤʩʽʟ, ʩʦʥʜʳץʪʘʥ 

ʘʟ ʫʘץʳʪʪʳ ʬʨʝʡʤʜʝʨʽ ʙʘʨ ʢʦʜʝʢʪʝʨʜ ̔  ʘʥ ʢʝʟʜʝ ʦʣʘʨʜʳ ʙʽʨʥʝʰʝסʦʣʜʘʥץ

ʬʨʝʡʤʜʝʨʤʝʥ ʙʽʨ ʜʝʩʪʝʛʝ ʞʠʥʘʧ ץʘʧʪʘʡʜʳ. G.114 ITU-T ײʩʳʥʳʤʳʥʜʘ, ʝʛʝʨ 

ʩʠʛʥʘʣʜʳ ʙʽʨ ʞʘץץʘ ʞʽʙʝʨʛʝʥ ʢʝʟʜʝ ʘʣʤʘʩʧʘʡʪʳʥ ʢʽʜʽʨʽʩʽ 150 ʤʩ-ʪʝʥ ʘʩʧʘʡʪʳʥ 

ʙʦʣʩʘ, ʪʘʨʘʪʳʣʘʪʳʥ ʩᴇʡʣʝʫʜʽש ʩʘʧʘʩʳ ʞʘץʩʳ ʜʝʧ ʙʝʣʛʽʣʝʥʛʝʥ. ɽʛʝʨ ʝʢʽ ʰʣʶʟ 

ʪʽʢʝʣʝʡ ץʦʩʳʣʩʘ, ʦʥʜʘ ʰʘʤʘʣʳ 60-70 ʤʩ ʢʽʜʽʨʽʩʪʝʨ ʰʳסʘʨʘʜʳ. ʉʦʥʳʤʝʥ ʙʽʨʛʝ 

ʞʝʣʽʣʽʢ ʢʽʜʽʨʽʩʢʝ ʰʘʤʘʩʳ 90 ʤʩ ץʘʣʘʜʳ. ʉʧʫʪʥʠʢʪʽʢ (ʞʝʨʩʝʨʽʢʪʽʢ) ʪʘʨʘʪʫ 

ʢʝʟʽʥʜʝ ʙʦʣʘʪʳʥ ʫʘץʳʪʰʘ ʢʽʜʽʨʽʩʪʝʨ ʰʘʤʘʤʝʥ ʘʣסʘʥʜʘ 170 ʤʩ ײץʨʘʡʜʳ, ʦʣ 

ʩʠʛʥʘʣʜʳש ʩʧʫʪʥʠʢʢʝ ʜʝʡʽʥ ʞʝʪʽʧ (ʩʠʛʥʘʣʜʳ ᴇשʜʝʫʛʝ ʫʘץʳʪʪʳ ʢʝʪʽʨʤʝʫʜʽ 

ʝʩʢʝʨʤʝʡ) ʞᴅʥʝ ץʘʡʪʘ ɾʝʨʛʝ ʦʨʘʣʫʳ װʰʽʥ ʢʝʨʝʢ. ʉᴇʡʪʽʧ ʢʽʜʽʨʽʩʪʽש ʪʦʣʳץ 

ʫʘץʳʪʳ 250-300 ʤʩ ʘʩʘʜʳ. G.114 ײʩʳʥʳʤʳʥʘ ʩᴅʡʢʝʩ ʤײʥʜʘʡ ʢʽʜʽʨʽʩ ʩᴇʡʣʝʫʜʽ 

ʪʘʨʘʪʫסʘ ʣʘʡʳץʪʳ ʘʫץʳʤʥʳש ʰʝʛʽʥ ʘʩʳʨʘʜʳ. ɹʽʨʘץ ʢװʥʜʝʣʽʢʪʽ ʢᴇʧʪʝʛʝʥ 

ʩᴇʡʣʝʩʫʣʝʨ ʩʧʫʪʥʠʢʪʽʢ ʙʘʡʣʘʥʳʩ ʞʝʣʽʩʽ ʘʨץʳʣʳ ʞװʨʛʽʟʽʣʝʜʽ. ɼʝʤʝʢ, ʩᴇʡʣʝʫʜʽש 

 ʪʘʣʘʙʳʤʝʥ שʨʣʽ ʢʝʣʽʩʢʝʥ ʧʘʡʜʘʣʘʥʫʰʳʣʘʨʜʳװʜʘʡʤʝʥ ʤᴅʞʙסʘʞʝʪʪʽ ʩʘʧʘʩʳ ʞʘץ

ʙʝʣʛʽʣʝʥʝʜʽ.    

1.13 ɾʘסשʳʨʳץ, ʦʥʳש ᴅʩʝʨʽʥ ʰʝʢʪʝʡʪʽʥ ײץʨʳʣסʳ  

ɾʘסשʳʨʳץ, ʪʘʨʘʪʫ ʞʦʣʳʥʘʥ ץʘʙʳʣʜʘʫ ʞʦʣʳʥʘ ʢʝʪʝʪʽʥ ʜʘʫʳʩʪʳש 

ʞʘʡʳʣʳʧ ʢʝʪʫʽ. ɾʘסשʳʨʳץ ʝʨʝʢʰʝʣʽʛʽ ʩᴇʡʣʝʩʫ ʢʝʟʽʥʜʝ ʩᴇʡʣʝʫʰʽʛʝ ʜʝ ʞᴅʥʝ 

ʪʳשʜʘʫʰʳסʘ ʜʘ ʙᴇʛʝʪ ʞʘʩʘʡʜʳ. ʉᴇʡʣʝʫʰʽ ʙʽʨʘʟ ʢʽʜʽʨʽʩʪʝʥ ʢʝʡʽʥ ᴇʟ ʜʘʫʳʩʳʥ 

ʝʩʪʠʜʽ (1.10 ʩʫʨʝʪ), ʞʘסשʳʨʳץ ʝʩʪʽʣʝʪʽʥʥʽש ʩʝʙʝʙʽ ʢʝʣʝʩʽ ʞʘץ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ.  
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1.10 ʩʫʨʝʪ ï ɾʘסשʳʨʳץ ᴅʩʝʨʽ 

 

ʉʠʛʥʘʣ ʝʢʽ ʨʝʪ ʢᴇʨʩʝʪʽʣʝʪʽʥ ʙʦʣʩʘ, ʦʥʜʘ ʪʳשʜʘʫʰʳ ʝʢʽ ʨʝʪ ʩᴇʡʣʝʫʰʽʥʽש 

ʩᴇʟʽʥ ʝʩʪʠʪʽʥ ʙʦʣʘʜʳ (ʝʢʽʥʰʽ ʨʝʪ - ᴅʣʩʽʨʝʛʝʥ ʞᴅʥʝ ʢʝʰʽʢʪʽʨʽʣʧ̔). 

ɾʘסשʳʨʳץʪʳש ʵʣʝʢʪʨʣʽʢ ʞᴅʥʝ ʘʢʫʩʪʠʢʘʣʳץ ʪʘʙʠסʘʪʳ ʙʘʨ.  

ɾʘסשʳʨʳץ ʪװʨʣʝʨʽ: 

- ʩᴇʡʣʝʫʰʽʥʽש ʞʘסשʳʨʳסʳ ï ʪʝʣʝʬʦʥʤʝʥ ʩᴇʡʣʝʩʫʰʽ ʞᴅʥʝ ᴇʟ ʜʘʫʳʩʳʥ 

ʝʩʪʠʪʽʥ ʧʘʡʜʘʣʘʥʫʰʳ; 

- ʪʳשʜʘʫʰʳʥʳש ʞʘסשʳʨʳסʳ ï ʩᴇʡʣʝʩʫʰʽʩʽʥʽש ʜʘʫʳʩʳʥ ʝʢʽ ʨʝʪ ʝʩʪʠʪʽʥ 

ʧʘʡʜʘʣʘʥʫʰʳ. ɽʢʽ ʜᴅʨʝʞʝʜʝ ʜʝ ʞʘסשʳʨʳץ ᴅʨץʘʰʘʥ ʙʦʣʘʜʳ. 

ʄʠʢʨʦʬʦʥʥʘʥ ʙʘʩʪʘʧ ʘסʳʧ ʢʝʪʫ ʦʨʥʳʥʘ ʜʝʡʽʥ, ʞᴅʥʝ ʢʝʨʽʩʽʥʰʝ 

ʰʘץʳʨʳʣʘʪʳʥ ʘʙʦʥʝʥʪʪʽש ʦʨʥʳ ʘʨץʳʣʳ ʜʘʫʳʩ ᴇʪʢʝʥ ʢʝʟʜʝ ʙʦʣʘʪʳʥ ʜʘʫʳʩ 

ʩʠʛʥʘʣʜʘʨʳʥʳש ʢʽʜʽʨʽʩʽ ʞʘסשʳʨʳץ ʵʬʬʝʢʪʽʩʽʥʽש ʤʘשʳʟʜʳ ײץʙʳʣʳʩʳ ʙʦʣʳʧ 

ʪʘʙʳʣʘʜʳ. 

ʉʪʘʮʠʦʥʘʨʣʳ ʪʝʣʝʬʦʥʥʘʥ ʞʝʨʛʽʣʽʢʪʽ ץʘʣʘʣʳץ ץʦשʳʨʘʫʣʘʨʜ  r ʞװʟʝʛʝ 

ʘʩʳʨʫʜʘ ʙʦʣʘʪʳʥ ʢʝʰʽʢʪʽʨʫʣʝʨ ʩʠʷץʪʳ  ʢʽʜʽʨʽʩʪʝʨ ʘʟ ʙʦʣʩʘ, ʦʥʜʘ ʞʘסשʳʨʳץ 

ʵʬʬʝʢʪʽʩʽ ʙʦʣʩʘ ʜʘ ʦʥʳ ʘʥʳץʪʘʫ ʤװʤʢʽʥ ʝʤʝʩ. 

ɽʛʝʨ ʞʝʣʜ̔ʝ  ʩʠʛʥʘʣ ʪʘʨʘʪʫ ʢʽʜʽʨʽʩʽ ʰʘסʳʥ ʙʦʣʩʘ, ʦʥʜʘ ʜᴅʩʪװʨʣʽ 

ʪʝʣʝʬʦʥʠʷ ʩʠʷץʪʳ, ʤײʥʜʘʡ ץʘʡʪʘʨʫ ʩʠʛʥʘʣ r ʰʘʤʘʣʳ ʞᴅʥʝ ʳסשʘʡʩʳʟʜʳץ 

ʪʫʜʳʨʫʳ ʤװʤʢʽʥ ʝʤʝʩ. ɽʛʝʨ ʢʽʜʽʨʽʩ 15-20 ʤʩ ʤᴅʥʽʥʝ ʞʝʪʩʝ, ʦʥʜʘ çװʣʢʝʥ ʙʦʩ 

ʢʝשʽʩʪʽʢʪʝè ʵʬʬʝʢʪʽʩʽ ʧʘʡʜʘ ʙʦʣʘʜʳ. ᴄʨʽ ץʘʨʘʡ ʢʽʜʽʨʽʩʪʝʨʜ ̔  ʘʡʪʫסʣײ

ʩʫʙʲʝʢʪʠʚʪʽ ʜʘʫʳʩ ʩʘʧʘʩʳʥ ʙʘסʘʣʘʫ, ʜʠʘʣʦʛʪʳ  ײʟʘʨʪʫסʘ  ʪʦʣʳץ ʤװʤʢʽʥ 

ʙʦʣʤʘʡʪʳʥʜʘʡ, ʢװʨʪ ʥʘʰʘʨʣʘʡʜʳ.  

50-ʜʝʥ 300 ʤʩ-ץʘ ʜʝʡʽʥ ʢʝʰʽʛʫ. ɹײʣ IP-ʪʝʣʝʬʦʥʠʷʩʳʥʜʘ, ײʷʣʳ ʞʝʣʽʜʝ 

ʞᴅʥʝ ʞʝʨʩʝʨʽʢʪʽʢ ʞʝʣʽʜʝ ʜʝ ʙʘʡץʘʣʘʜʳ. ɽʨʝʞʝ ʙʦʡʳʥʰʘ ץʘʨʘʤʘ-ץʘʨʩʳ ʞʘץʪʘʥ 

ʢᴇʟʙʝʥ ʢᴇʨʫ ʪװʡʽʩʧʝʩʽ ʙʦʣʤʘʩʘ, ʦʥʜʘ ʧʘʡʜʘʣʘʥʫʰʳ ʢʽʜʽʨʽʩʪ̔  ʩʝʟʽʥʙʝʡʜʽ. ᴄʜʝʪʪʝ 

ʙײʣ ʢʽʜʽʨʽʩʪʝʨʛʝ ʞʘסשʳʨʳץ ʩᴇʥʜʽʨʫʜʽץ שʘʨʘʧʘʡʳʤ ʞװʡʝʩʽʥ ʧʘʡʜʘʣʘʥʫ 

ʞʝʪʢʽʣʽʢʪʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ.  

300-ʜʝʥ 800 ʤʩ-ץʘ ʜʝʡʽʥ ʢʝʰʽʢʪʽʨʫ. ʄײʥʜʘʡ ʢʽʜʽʨʽʩʪʝʨ ʙ̔ ʨʥʝʰʝ 

ʞʝʣʽʣʝʨʜʽש ʪʦסʳʩʫʳʥʜʘ ʞᴅʥʝ װʣʢʝʥ ʢᴇʣʽʢ ʢʝʰʽʛʫʣʝʨʽʤʝʥ ʦʨʳʥ ʘʣʘʜʳ. ʄʳʩʘʣʳ, 

ʪʨʘʬʠʢ ʙʠʨʞʘʩʳ ʘʨץʳʣʳ ʜʘʫʳʩ ʘʨʥʘʣʘʨʳʥʳש ʙʽʨʥʝʰʝ ʨʝʪ ʩʘʪrʣʫr  ʞᴅʥʝ ʢᴇʧ 

ʩʝʢʽʨʤʝʣʽ ʞʝʨʩʝʨʽʢʪʽʢ ʪʨʘʢʪʘʨʜʘ. פʘʨʘʤʘ-ץʘʨʩʳ ʪʘʨʘʧ ʩʽʟʜʽש ʜʘʫʩʳשʳʟʜʳ 

 ʣʢʝʥ ʢʽʜʽʨʽʩʧʝʥ ʝʩʪʫʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ʦʩʳ ʞʝʣʽʣʝʨʜʝ ʙʘʡʣʘʥʳʩʫ ʰʳʥ ʤᴅʥʽʥʜʝװ

 ,ʨʜʝʣʽװʪʳ ʞʦ̫ʪʳʥ  ᴇʪʝ ʢץʳʨʳסשʞʘ שʡʝʣʝʨʜʽװʥʜʘʡ ʞײʽʟ, ʤשʠʳʥ. ʆʣ ʘʟ ʜʝʩʝץ

 .ʡʝʩʽ ʙʦʣʫʳ ʢʝʨʝʢװʳʤʙʘʪ ʞץ

ʊʘʨʘʪץʳʰ ʙᴇʣʽʢʪʝʥ ץʘʙʳʣʜʘʫ ʙᴇʣʽʢʢʝ ʘסʳʧ ʢʝʣʫʜʽש ʤʳʥʘʥʜʘʡ  ʞʦʣʜʘʨr 

ʙʘʨ: ʘʢʫʩʪʠʢʘʣʳץ ʞᴅʥʝ ʵʣʝʢʪʨʣʽʢ. 
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ʄᴅʣʽʤʝʪʪʝʨʜ̔  ʪʘʨʘʪʫʜʘ ץʘʥʜʘʡ ʪʝʭʥʦʣʦʛʠʷ ʧʘʡʜʘʣʘʥʳʣʘʪʳʥʳʥʘ 

  ʘʪʪʳ ʜʘʫʳʩʪʳ ʙʘʡʣʘʥʳʩʪʳ (speakerphones) ʧʘʡʜʘʣʘʥʫ ʙʘʨʳʩʳʥʜʘץ ʘʨʘʤʘʩʪʘʥץ

ʘʢʫʩʪʠʢʘʣʳץ ʞʘסשʳʨʳץ ʧʘʡʜʘ ʙʦʣʘʜʳ ʞᴅʥʝ ʜʳʙʳʩ ʪʝʣʝʬʦʥ ʘʧʧʘʨʘʪʳʥʳש 

ʩʧʠʢʝʨʬʦʥʳʥʳש ʜʠʥʘʤʠʢʘʩʳʥʘʥ ʥʝʤʝʩʝ ʢʦʤʧʴʶʪʝʨ ʢʦʣʦʥʢʘʩʳʥʘʥ 

ʤʠʢʨʦʬʦʥסʘ ʥʝʤʝʩʝ ʤʠʢʨʘʬʦʥʜʳץ ʛʘʨʥʠʪʫʨʘסʘ ʪʽʢʝʣʝʡ ʪװʩʫʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ʉʧʠʢʝʨʬʦʥʳ ʙʘʨ ʪʝʣʝʬʦʥ ʘʧʧʘʨʘʪʪʘʨʳʥʜʘ ʞʝʨʛʽʣʽʢʪʽ ʝʤʝʩ ʩײʣʙʘʣʘʨ 

ʤʠʢʨʘʬʦʥסʘ ʜʠʥʘʤʠʢʘ ʜʳʙʳʩʳʥʳש ʘʫʳʪץʫʳʥʘʥ ʩʘץʪʘʫ װʰʽʥ ʧʘʡʜʘʣʘʥʳʣʘʜʳ, 

ʙײʣ ʘʢʫʩʪʠʢʘʣʳץ ʞʘסשʳʨʳץ  ʙʘʡץʘʣʤʘʡʜʳ. 

ɸʢʫʩʪʠʢʘʣʳץ ʞʘסשʳʨʳץʪʳש ʘʡʪʘʨʣʳץʪʘʡ ײʟʘץʪʳסʳ ʙʘʨ, ᴅʩʽʨʝʩʝ 

ʘʫʳʩʪʳʨʫ ʢʝʟʽʥʜʝ ʦʥʳש ʩʠʧʘʪʪʘʤʘʣʳʨʳʥʳש ᴇʟʛʝʨʫʽ ʞʘסʳʤʩʳʟ ʙʦʣʘʜʳ, 

ʤʳʩʘʣʳ, ʪʝʨʤʠʥʘʣ ʤʝʥ ʩᴇʡʣʝʩʫʰʽʥʽש ʙʽʨʛʝ ʦʨʥʘʣʘʩʫʳ ʢʝʟʽʥʜʝ ʥʝʤʝʩʝ ʙᴇʣʤʝʛʝ 

ʙʘʩץʘ ʘʜʘʤʜʘʨ ʢʝʣʛʝʥ ʢʝʟʜʝ. ɹײʣ ʞʘסʜʘʡʣʘʨ ʪʠʽʤʜʽ ʘʢʫʩʪʠʢʘʣʳץ ʞʘסשʳʨʳץ 

 .ʨʜʝʣʝʥʜʽʨʝʜʽװʨʳʣʳʩʳʥ ʢײץ שʳʩʳʥʳסʨʳʣײץ

ʕʣʝʢʪʨʣʽʢ ʞʦʡʳʣʳʧ ץʘʣʫ ʪʝʢ ʘʥʘʣʦʛʪʳ ʞʦʣʜʘʨʜʘ סʘʥʘ ʙʦʣʘʜʳ. ɾʦʡʳʣʫ 

ʮʠʬʨʣʳץ ʪʨʘʥʢʪʝʨʜʽש ʘʥʘʣʦʛʪʳ ʝʢʽ ᴇʪʢʽʟʛʽʰʪʽʛʝ ʘʫʳʩץʘʥ ʞʝʨʽʥʜʝ, ʥʝʤʝʩʝ ʪᴇʨʪ 

ᴇʪʢʽʰʪʽ ʘʥʘʣʦʛʪʳ ʪʨʘʥʢʪʽש ʝʢʽ ᴇʪʢʽʟʛʽʰʪʽʛʝ ʘʫʳʩץʘʥ ʢʝʟʽʥʜʝ ʙʦʣʘʜʳ. 

ɾʘסשʳʨʳץ ʜʝשʛʝʡʣʝʨʽʥ ʘʟʘʡʪʫ װʰʽʥ ʞʘסשʳʨʳץ ʙᴇʛʝʫʰʽʣʝʨʽ ʞᴅʥʝ 

ʞʘסשʳʨʳץ ʢʦʤʧʝʥʩʘʪʨʳ ץʦʣʜʘʥʳʣʘʜʳ, ʦʣʘʨ IP- ʞʝʣʽʣʝʨʽ ʙʦʡʳʥʰʘ ʜʘʫʳʩ 

ʪʘʨʘʪʫ װʰʽʥ ץʘʞʝʪ. 

ɾʘסשʳʨʳץ ʙᴇʛʝʫʰʽʣʝʨʽ 1970 ʞ. ᴅʟʽʨʣʝʥʜʽ. ɹᴇʛʝʫʰʽ ץʳʟʤʝʪʽ ץʘʨʘʧʘʡʳʤ 

ʞᴅʥʝ ץʘʙʳʣʜʘʫ ʘʨʥʘʩʳʥʜʘ ʜʘʫʳʩ ʩʠʛʥʘʣʳ ʙʦʣסʘʥ ʞʘסʜʘʡʜʘ ᴇʰʽʨʽʣʛʝʥ ʪʘʨʘʪʫ 

ʘʨʥʘʩʳʥʜʘ ʪײʨʘʜʳ. ɹײʣ ʬʫʥʢʮʠʷ ʘʨʟʘʥ, ʙʘʡʣʘʥʳʩ ʜʘʫʳʩʳ ץʘʪʪʳ ʪʝʣʝʬʦʥ 

ʘʧʧʘʨʘʪʪʘʨʳʥʜʘ ץʦʣʜʘʥʳʣʘʜʳ, ʙײʣ ץʘʨʘʧʘʡʳʤ ʬʫʥʢʮʠʷ ʩʘʧʘʣʳ ʙʘʡʣʘʥʳʩʧʝʥ 

 .ʩᴇʟʽʥ ʙᴇʣʫʛʝ ʙʦʣʤʘʡʜʳ שʘʤʪʘʤʘʩʳʟ ʝʪʧʝʡʜʽ, ᴇʡʪʢʝʥʽ ʩᴇʡʣʝʫʰʽʥʽץ

ɾʘסשʳʨʳץ ʢʦʤʧʝʥʩʘʪʦʨ ʞʘסשʳʨʳץ ʙᴇʛʝʫʰʽʛʝ ץʘʨʘסʘʥʜʘ ʢװʨʜʝʣʽ 

 ʰʽʥװ ʘʙʳʣʜʘʥʘʪʳʥ ʩʠʛʥʘʣʜʘʥ ʦʥʳ ʘʡʳʨrʧ ʘʣʫץ ʳʪʪʘץʳ ʫʘסʳ, ʦʣ ʘʣʜʘסʨʳʣײץ

ʞʘסשʳʨʳץ ʩʠʛʥʘʣʳʥ ʤʦʜʝʣʜʝʡʜʽ (1.11 ʩʫʨʝʪ). 

 

 
 

1.11 ʩʫʨʝʪ ï ɾʘסשʳʨʳץ ʢʦʤʧʝʥʩʘʪʦʨʜʳש ʞʝשʽʣʜʝʪʽʣʛʝʥ ʙʣʦʢ-ʩײʣʙʘʩʳ 
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ɾʘסשʳʨʳץ ᴅʩʝʨʽʥʽש ʤʦʜʝʣʽ ʢʽʨʽʩ ʩʠʛʥʘʣʳʥʳש ʢʝʰʽʢʪʽʨʽʣʛʝʥ 

ʢᴇʰʽʨʤʝʣʝʨʽʥʽש ᴇʣʰʝʥʛʝʥ ʩʦʤʘʩʳʥʘʥ ʪײʨʘʜʳ, ʥʝʤʝʩʝ ʙʘʩץʘʰʘ ʘʡʪץʘʥʜʘ, ʢʽʨʽʩ 

ʩʠʛʥʘʣʳʥ ʘʨʥʘʥʳש ʠʤʧʫʣʴʩʪʽʢ ʩʠʧʘʪʪʘʤʘʩʳʥʳש ʙʘסʘʣʘʫʳʤʝʥ ʙʘʡʣʘʥʳʩʪʳʨʫ 

ʧʨʦʮʝʜʫʨʘʩʳ, ʦʣ ʪʝʢ ץʘʰʳץʪʘʥ ʩᴇʡʣʝʩʫʰʽ  ʩᴇʡʣʝʛʝʥ ʢʝʟʜʝ ʙʦʣʘʜʳ, ʞᴅʥʝ ʦʣ 

 ץʳʨʳסשʦʣʜʘʥʳʣʘʜʳ. ɾʘץ ʜʝʪʝʢʪʦʨʳ שʰʽʥ ʙʽʨ ʤʝʟʝʪʪʝʛʽ ʩᴇʡʣʝʫ ʘʢʪʠʚʽʥʽװ

ʩʠʛʥʘʣʳʥʳש ʩʠʥʪʝʟʜʝʣʛʝʥ ʢᴇʰʽʨʤʝʩʽʥ ʢʝʨʽ ʩʠʛʥʘʣʜʘʥ ʙᴇʣʽʧ ʘʣסʘʥʥʘʥ ʢʝʡʽʥ 

 ʰʽʥװ ʛʝʡʽʥ ʢᴇʙʝʡʪʫשʘʥ ʜʝסʙʘʩʳʣ שᴅʩʝʨʽʥʽ ץʳʨʳסשʘʥ ʩʠʛʥʘʣ ʞʘסʘʙʳʣʜʘʥץ

ʩʳʟʳץʩʳʟ ᴇשʜʝʣʫʛʝ ʪװʩʝʜʽ (ᴇʪʝ ʥʘʰʘʨ ʩʠʛʥʘʣʜʘʨʜʳש ʙʘʩʳʣʫʳ). 

ɾʘסשʳʨʳץ ʩʳʟʳץʪʳ װʜʝʨʽʩ ʨʝʪʽʥʜʝ ʤʦʜʝʣʜʝʥʛʝʥʜʽʢʪʝʥ ʢʝʟ ʢʝʣʛʝʥ 

ʩʳʟʳץʩʳʟ װʜʝʨʽʩʪʝʨ ʦʥʳש ʧʘʡʜʘ ʙʦʣʫ ʞʦʣʳʥʜʘ ʞʘסשʳʨʳץ ʢʦʤʧʝʥʩʘʪʦʨʳʥʳש 

ʥʘʰʘʨʣʘʫʳʥʘ ʘʣʳʧ ʢʝʣʝʜʽ. ᴆʪʝ ʢװʨʜʝʣʽ ʘʣʛʦʨʠʪʤʜʝʨʜʽ ʧʘʡʜʘʣʘʥʫ, ʢʽʜʽʨʽʣʛʝʥ 

 ʘʥ ʩʠʛʥʘʣ ʙʦʣʳʧ ʢʝʣʝʪʽʥסʘʣסʦʟץ ʘʪʘʨ ʞʠʽʣʽʢ ʙʦʡʳʥʰʘץ ʘʥʘ ʝʤʝʩ ʩʦʥʳʤʝʥס

ʞʘסשʳʨʳץʪʳ ʙʘʩʫסʘ ʞʦʣ ʙʝʨʝʜʽ, ʦʣ ʞʠʽ ʊʉʆʇ-ʪʘ ʪʘʨʘʪʫʜʳש ʢᴇʥʝʨʛʝʥ ʞʠʽʣʽʢʪʽ 

ʞװʡʝʩʽʥʽש ʙʦʣʫʳʥʘʥ ʙʦʣʘʜʳ. ɾʘסשʳʨʳץ ʢʦʤʧʝʥʩʘʪʦʨʳ  ʞʘסשʳʨʳץ-ʩʠʛʥʘʣ 

 שʩʠʛʥʘʣʳʥʳ-ץʳʨʳסשʘ ʜʝʡʽʥ ʢʝʰʽʢʪʽʨʛʝʥ ʞʘץʳʪץʟʳʥ ʫʘײ שʳʥ ʥᴇʣʜʝʥ ʝסʪʳץʟʘײ

ʘʤʧʣʠʪʫʜʘʩʳʥ ʩʘץʪʘʫʳ ʢʝʨʝʢ. ɹײʣ ʜʝʛʝʥʽʤʽʟ, ᴇʪʝ ײʟʘץ ʞʘסשʳʨʳץ- 

ʩʠʛʥʘʣʜʘʨʳʥʳש ʞʦʣʳʥ ʢʝʩʫʛʝ ʘʨʥʘʣסʘʥ ʞʘסשʳʨʳץ ʢʦʥʜʝʥʩʘʪʦʨʣʘʨʳ ᴇʟʜʝʨʽʥ 

ʞװʟʝʛʝ ʘʩʳʨʫ װʰʽʥ װʣʢʝʥ ʢᴇʣʝʤʜʽ ʞʘʜʳʥʳ ʞᴅʥʝ ʧʨʦʮʝʩʩʦʨʜʳװ שʣʢʝʥ 

ᴇʥʽʤʜʽʣʽʛʽʥ ʪʘʣʘʧ ʝʪʝʜʽ. ʆʩʳʣʘʡʰʘ, ʞʘסשʳʨʳץ ʢᴇʟʽʥʝ, ʞʘסשʳʨʳץ 

ʢʦʤʧʝʥʩʘʪʦʨʣʘʨʳʥ çʤװʤʢʽʥʜʽʛʽʥʰʝ ʞʘץʳʥè ʦʨʥʘʣʘʩʪʳʨʫ ᴇʪʝ ʪʠʽʤʜʽ. 

ɾʘסשʳʨʳץ-ʢʦʤʧʝʥʩʘʪʦʨʣʘʨʳʥʳש ʘʣʛʦʨʠʪʤʜʝʨʽ, ᴅʜʝʪʪʝ ʩʦʣ ʮʠʬʨʣʳץ ʩʠʛʥʘʣʜʘʨ 

ʧʨʦʮʝʩʩʦʨʣʘʨʳʥʳש ʥʝʛʽʟʽʥʜʝ, ʩᴇʡʣʝʫ ʢʦʜʝʢʪʝʨʽ ʩʠʷץʪʳ 32-64 ʤʩ 

 .ʟʝʛʝ ʘʩʳʨʘʜʳװʙʘʩʫʳʥ ʞ שʩʠʛʥʘʣʜʘʨʜʳ-ץʳʨʳסשʳ ʞʘסʳʥʜʘסʪʳץʟʘײ

1.14 IP-ʪʝʣʝʬʦʥʠʷʩʳʥʳש ʢʦʜʝʢʪʝʨʽ 

ʉᴇʟ ᴇשʜʝʫʜʽש ʤʘʪʝʤʘʪʠʢʘʣʳץ ᴅʜʽʩʪʝʨʽʥʽש (ʩᴇʟ ʪʘʣʜʘʫ r ʞᴅʥʝ ʩʠʥʪʝʟ, 

ʚʦʢʦʜʝʨʣʝʨ) ʞᴅʥʝ ʤʠʢʨʦʵʣʝʢʪʨʦʥʠʢʘʥʳש ʜʘʤʫʳʥʘ ʙʘʡʣʘʥʳʩʪʳ (DSP), ʩʘʧʘʥʳש 

 .ʳ ʪʝʟ ʪᴇʤʝʥʜʝʡʜʽסʪʘʡ ʦʪʳʨʳʧ, ʜʘʫʳʩ ʪʘʨʘʪʫ ʞʳʣʜʘʤʜʳץʛʝʡʽʥ ʩʘשʦʣʘʡʣʳ ʜʝץ

ʅᴅʪʠʞʝʩʽʥʜʝ, ʜᴅʩʪװʨʣʽ ʪʝʣʝʬʦʥ ʞʝʣʽʣʝʨʽ ʘʨʥʘ ʢʦʤʤʫʪʘʮʠʷʩʳʤʝʥ ʙʽʨʛʝ  ᴇʪʢʽʟʫ 

 (ʤʢʽʥ ʝʤʝʩʪʽʛʽװʠʢʝʤʜʽ ᴇʟʛʝʨʫʽ ʤ שʘʙʽʣʝʪʽ ʞᴅʥʝ ʦʥʳץ ʥʝʛʽʟʛʽ ᴇʪʢʽʟʫ) ʘʙʽʣʝʪʪ̔ʣʽʛʽץ

ʙʦʡʳʥʰʘ, ץʘʟʽʨʛʽ ʟʘʤʘʥסʳ ʘʫʜʠʦʢʦʜʝʢʪʝʨʽʥʽש ʪʘʣʘʧʪʘʨʳʥ ʦʨʳʥʜʘʫסʘ ʞʘʫʘʧ 

ʙʝʨʫʽʥ ʪʦץʪʘʪʪʳ. ʉʦʥʜʳץʪʘʥ, ץʘʟʽʨʛʽ ʟʘʤʘʥסʳ ʘʫʜʠʦ ʢʦʜʝʢʪʝʨ ʜʝʩʪʝ 

ʞʝʣʽʣʝʨʽʥʜʝ ץʦʣʜʘʥʳʩ ʪʘʧץʘʥ, ʦʣʘʨʜʳ ʘʫʜʠʦʢʦʜʝʢ ʪʘʣʘʧ ʝʪʝʪʽʥ ʞʳʣʜʘʤʜʳץץʘ 

ᴇʟʛʝʨʪʝ ʦʪʳʨʳʧ, ᴇʪʢʽʟʫ ץʘʙʽʣʝʪʪʽʣʽʛʽʥ ʠʢʝʤʜʽ ᴇʟʛʝʨʪʫʛʝ ʤװʤʢʽʥʜʽʛʽ ʙʘʨ. 

ɾʝʣʽʜʝ ʨץײʩʘʪ ʝʪʽʣʛʝʥ ʜʘʫʳʩʪʳ ʘץʧʘʨʘʪ ʙʝʨʫ ʢʽʜʽʨʽʩʽʥ ʘʥʳץʪʘʫסʘ 

ʘʨʥʘʣסʘʥ ITU-T G.114 ײʩʳʥʳʩʪʘʨ: 

- ʝש ʢᴇʧ ʧʘʡʜʘʣʘʥʫʰʳʣʘʨסʘ 150 ʤʩ ʜʝʡʽʥʛʽ ʢʽʜʽʨʽʩʪʝʨ ʝʣʝʫʣʽ ʙʦʣʳʧ 

ʪʘʙʳʣʤʘʡʜʳ; 

- 150é400 ʤʩ ï ʢʦʤʤʝʨʮʠʷʣʳץ ʧʘʡʜʘʣʘʥʫסʘ ʨץײʩʘʪ ʝʪʽʣʛʝʥ; 

- 400 ʤʩ ʘʩʪʘʤ ï ʢʦʤʤʝʨʮʠʷʣʳץ ʧʘʡʜʘʣʘʥʫסʘ ʨץײʩʘʪ ʝʪʽʣʤʝʛʝʥ. 

ɼᴅʩʪװʨʣʽ ʪʝʣʝʬʦʥ ʞʝʣʽʩʽʥʜʝ ʩᴇʟ ʰʳסʳʥʜʘʨ ʤʝʥ ʙʠʪʪʽʢ ץʘʪʝʣʝʨʛʝ ᴇʪʝ 

ʩʝʟʽʤʪʘʣ ʝʤʝʩ (2 ʜʝʥ 5%-ʢʝ ʜʝʡʽʥ ʞʦסʘʣסʘʥ ʙʠʪ ʩᴇʡʣʝʫ ʩʘʧʘʩʳʥ ʙʽʣʽʥʙʝʡ 

ʪᴇʤʝʥʜʝʪʝʜʽ), ʘʨʪʳץ ʞʦסʘʨʳ ʩᴇʡʣʝʫ ʞᴅʥʝ çʢᴇʟʜʝʨè ʞᴅʥʝ çץʘʙʳʣʜʘʫʰʳʣʘʨè 

ʩᴇʟʽʥʜʝ (ɸʜʘʤ) ʞʦסʘʨʳ ʩᴇʡʣʝʫ ʠʥʪʝʣʣʝʢʪʢʝ ʙʘʡʣʘʥʳʩʪʳ. ɸʣʘʡʜʘ, ʜʘʫʳʩ ץʳʩʫ 
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ʢʦʜʝʢʪʝʨʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ʞᴅʥʝ ʦʥʳש ʨʝʟʝʨʚʪʝʫʪʝʥ ʞʦʡʳʣʫʳ ʩʘʣʜʘʨʳʥʘʥ  

ʩʳסʳʣסʘʥ ʩᴇʟ ʰʳסʳʥʜʘʨסʘ ʩʝʟʽʤʪʘʣ ʙʦʣʘʜʳ. ɼʝʩʪʝʣʽʢ ʞʝʣʽʣʝʨ ʘʨץʳʣʳ ʜʘʫʳʩ 

ʪʘʨʘʪʫ ʙʘʨʳʩʳʥʜʘ IPLR = 10-3 ʜʝשʛʝʡʽʥʜʝ ʟʘʣʘʣ/ץʘʪʝʣʽʢʪʝʨ ʙʦʣʫʳ ʤװʤʢʽʥ. 

IPLR (IP packet loss ratio) ʜʝʩʪʝʩʽʥʽש ʞʦסʘʣʫ ʢʦʵʬʬʠʮʠʝʥʪʽ ץʘʙʳʣʜʘʥסʘʥ 

ʜʝʩʪʝʣʝʨʜʽש ʞʘʣʧʳ ʩʘʥʳʥʘ ʞʦסʘʣסʘʥ ʜʝʩʪʝʣʝʨʜʽש ʞʘʣʧʳ ʩʘʥʳʥʳץ שʘʪʳʥʘʩʳ 

ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʉʠʛʥʘʣ ʬʦʨʤʘʣʘʨʳ ʪʫʨʘʣʳ ʥʘץʪʳ ץʦʩʳʤʰʘʣʘʨסʘ ʥʝʛʽʟʜʝʣʛʝʥ 

ʢʦʜʪʘʫʜʳש ʙʘʨʣʳץ ᴅʜʽʩʪʝʨʽ ʘʤʧʣʠʪʫʜʘʩʳ ʢװʨʪ ʩʝʢʽʨʽʧ ʪײʨʘʪʳʥ ʩʠʛʥʘʣʜʘʨʜʳ 

ʪʘʨʘʪʫסʘ ʩᴅʡʢʝʩ ʢʝʣʤʝʡʜʽ (ʤʦʜʝʤʜʝʨ ʤʝʥ ʬʘʢʩʠʤʠʣʴʜʽ ʘʧʧʘʨʘʪʪʘʨʤʝʥ 

ʛʝʥʝʨʘʮʠʷʣʘʥʘʜʳ), ʩʦʥʜʳץʪʘʥ ץʳʩʫʜ  r  ʦʣʜʘʡʪʳʥ ʘʧʧʘʨʘʪʪʘʨ ʬʘʢʩ ʞᴅʥʝץ

ʤʦʜʝʤʥʝʥ ʞᴅʥʝ ʜʘʫʳʩʪʳץ ʪʨʘʬʠʢʪʽ ץʘʨʘסʘʥʜʘ ʦʣʘʨʜʳ ʙʘʩץʘʰʘ ᴇשʜʝʫʛʝ ʪʠʽʩ.  

ɸʫʜʠʦʢʦʜʝʢʪʝʨʜʽש ʞʽʢʪʝʣʫʽ: 

- ʀʂʄ-ʽ (ʀʤʧʫʣʴʩʪʽ-ʢʦʜʘʣʳץ ʤʦʜʫʣʷʮʠ)̫ ʞᴅʥʝ ɸɼʀʂʄ-ʽ (ɸʜʘʧʪʠʚʪʽ 

ʜʠʬʬʝʨʝʥʮʠʘʣʜ  rʠʤʧʫʣʴʩʪʽ-ʢʦʜʘʣʳץ ʤʦʜʫʣʷʮʠ)̫ ʙʘʨ ʢʦʜʝʢʪʝʨ. ʂᴇʧ ʞʘסʜʘʡʜʘ  

ɸʎʇ/ʎɸʇ װʡʝʣʩʫʽʥ ʙʽʣʜʽʨʝʜʽ. ɹײʣ ʢʦʜʝʢʪʝʨ 1950ʞ. ᴅʟʽʨʣʝʥʜʽ ʞᴅʥʝ ʢᴇʧ 

ʞʘסʜʘʡʜʘ ɸʎʇ/ʎɸʇ ʪʝʭʥʦʣʦʛʠʷʩʳ ʥʝʛʽʟʽʥʜʝ ʞʘʩʘʣסʘʥ ʜᴅʩʪװʨʣʽ ʪʝʣʝʬʦʥʠʷ 

ʞװʡʝʩʽʥʜʝ ץʦʣʜʘʥʳʣʘʜʳ (G.711, G.726); 

- ʩᴇʟʜʽש ʚʦʢʦʜʝʨʣʽʢ ʪװʨʣʝʥʫʽ ʙʘʨ ʢʦʜʝʢʪʝʨ ʦʥʳש ʚʦʢʘʣʜʳץï ʬʦʥʝʤʘʣʳץ 

ʵʣʝʤʝʥʪʪʝʨ ̔ʪʫʨʘʣʳ ʘץʧʘʨʘʪ ʥʝʛʽʟʽʥʜʝ ʩʠʛʥʘʣʜʳש ʛʘʨʤʦʥʠʢʘʣʳץ ʩʠʥʪʝʟʽʥʽש 

 ;ʠʜʘʩʳʥ ʧʘʡʜʘʣʘʥʘʜʳ (G.728, G.729)סʘץ

- ʘʨʘʣʘʩ (ʛʠʙʨʠʜʪʽ) ʢʦʜʝʢʪʝʨ (G.723.1, G.728), ᴇʟʽʥʜʝ ʪʝʭʥʦʣʦʛʠʷ ʚʦʢʦʜʝʨ 

ʢʦʥʚʝʨʩʠʷ/ʩᴇʡʣʝʫ ʩʠʥʪʝʟʽʥ װʡʣʝʩʪʽʨʝ ʦʪʳʨʳʧ, ʙʽʨʘץ ʤʘʤʘʥʜʘʥʜʳʨʳʣסʘʥ 

ʩʠʛʥʘʣʜʳץ ʧʨʦʮʝʩʩʦʨʣʘʨ DSP (Digital Signal Processor) ʮʠʬʨʣʳץ ʩʠʛʥʘʣʳʤʝʥ 

ʙʽʨʛʝ ʞײʤʳʩ ʽʩʪʝʡʜʽ. 

ʉʦʥʜʘʡ-ʘץ, ʘʫʜʠʦ ʢʦʜʝʢʪʝʨ ץʳʩʫ r ʙʘʨ ɸʎʇ ʞᴅʥʝ ɸʎʇ ʧʘʡʜʘʣʘʥʫ 

ʥʝʛʽʟʽʥʜʝ ʞʽʢʪʝʣʝʜʽ (1.4 ʢʝʩʪʝ). 

ʂʦʜʝʢʪʽ ʪʘשʜʘʫʜʳש ʰʘʨʪʪʘʨʳ: 

- ʩᴇʡʣʝʫʜʽש ʩʘʧʘʩʳ; 

- ʘʨʥʘʥʳש ᴇʪʢʽʟʫ ʞʦʣʘסʳʥ ʧʘʡʜʘʣʘʥʫ; 

- ʬʨʝʡʤ ʢᴇʣʝʤʽ; 

- ʬʨʝʡʤʜʝʨʜʽש ʞʦסʘʣʫʳʥʘ ʩʝʟʽʤʜʽʣʽʛʽ. 

 

1.4 ʢʝʩʪʝ ï ʊʳסʳʟʜʘʡʪʳʥ ɸʎʇ ʞᴅʥʝ ɸʎʇ ʥʝʛʽʟʽʥʜʝʛʽ ʘʫʜʠʦʢʦʜʝʢʪʝʨ  

ʂʦʜʝʢ 

ʪʝʨ  

ɸʎʇ ɸʎʇ ʩ ʢʦʤʧʨʝʩʩʠʝʡ 

ʉʪʘʥ-

ʜʘʨʪ-

ʪʘʨ 

G.711 

(ʩᴇʡʣʝʩʫʜ

ʽש 

ʞʠʽʣʽʢʪʝʨ 

ʩʧʝʢʪʨʽʥʽ

-ʀʂʄ ש

ʩ )r. 

G.722 

(ʞʠʽʣʽʢ 

ʩʧʝʢʪʨʽʥ 

64 ʢʙʠʪ/ʩ 

ʞʳʣʜʘʤʜ

ʳץʪʘ 7 

ʢɻʮ ʜʝʡʽʥ 

ʢʦʜʘʣʘʫ). 

G.723  

(5,3 ʞᴅʥʝ 

6,3 ʢʙʠʪ/ʩ 

ʞʳʣʜʘʤʜʳץ

ʪʘ ʪʘʨʘʪʳ-

ʣʘʪʳʥ 

ʩᴇʡʣʝʫ 

ʘסʳʤʳʥ 

ʪʳסʳʟʜʘʫ). 

G.728  

(16 ʢʙʠʪ/ʩ ʞᴅʥʝ 

ʦʜʘʥ ʘʟ 

ʞʳʣʜʘʤʜʳץʪʘ 

ʫʘץʳʪʰʘ 

ʢʽʜʽʨʽʩʪʝʨʽ ʘʟ 

ʪʘʨʘʪʳʣʘʪʳʥ 

ʩᴇʡʣʝʫ 

ʘסʳʥʜʘʨʳʥ 

ʪʳסʳʟʜʘʫ).  

G.729  

(8 ʢʙʠʪ/ʩ 

ʞʳʣʜʘʤʜʳץʪʘ 

ʪʘʨʘʪʳʣʘʪʳʥ 

ʩᴇʡʣʝʫ 

ʘסʳʤʳʥ 

ʪʳסʳʟʜʘʫ). 
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ɹװʛʽʥʛʽ ʢװʥʽ ʧʘʡʜʘʣʘʥʫʰʳʣʘʨ ʤʝʥ ʩʦסשʳ ץʦʥʜʳʨסʳʣʘʨʜʳ ץʦʣʜʘʫ ʩʘʥʳʥʘ 

 :ʪʘʥʳʤʘʣ ʢʦʜʝʢʪʝʨ ʤʳʥʘʣʘʨ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ שʘʨʘʡ ʝץ

- 1972 ʞʳʣʳ ITU-T ʩʪʘʥʜʘʨʪʪʘʣסʘʥ G711 ʢʦʜʝʛʽ 8 ʢɻʮ ʞʠʽʣʽʛʽ ʘʥʘʣʦʛʪʳץ 

ʩʠʛʥʘʣʜʳש a-law ʪװʨʣʝʥʫ ̔ ʢʝʟʽʥʜʝ ʥʝʤʝʩʝ 8 ʙʠʪ ʧʘʡʜʘʣʘʥʳʧ, ʜʠʩʢʨʝʪʪʽ 

ʘʤʧʣʠʪʫʜʘʩʳ ʢʦʜʪʘʫ ɛ-ץײץʳץʪʳץ ʟʘשʜʘʨʳʤʝʥ ʀʂʄ-ʜʽ ʧʘʡʜʘʣʘʥʘʜʳ. ɸסʳʥ 

ʞʳʣʜʘʤʜʳסʳ - ʩ 64 ʢʙʠʪ-ʪʽ ײץʨʘʡʜʳ. ɼᴅʩʪװʨʣʽ ʪʝʣʝʬʦʥ ʞʝʣʽʩʽʤʝʥ ᴇʟʘʨʘ 

 ʰʣʶʟʜʝʨʽʥʜʝ שʘʤʪʘʤʘʩʳʟ ʝʪʝʪʽʥ IP-ʪʝʣʝʬʦʥʠʷ ʞʝʣʽʩʽʥʽץ ʘʪʳʥʘʩʳʥץ

ʧʘʡʜʘʣʘʥʳʣʘʜʳ; 

- 1990 ʞʳʣʳ ITU-T ʩʪʘʥʜʘʨʪʪʘʣסʘʥ G.726 ʢʦʜʝʢ  ɸɼʀʂʄ (ʘʜʘʧʪʠʚʪʽ 

ʜʠʬʬʝʨʝʥʮʠʘʣʜ  rʀʂʄ) ʩᴇʟʜʽץ שʳʩʫ ʘʣʛʦʨʠʪʤʽʥ ʧʘʡʜʘʣʘʥʘʜʳ. ʉᴇʡʣʝʫ ʩʘʧʘʩʳ 

ʀʂʄ ʩʠʷץʪʳ, ʙʽʨʘץ ʘץʘʧʘʨʘʪ ʪʘʨʘʪʫ װʰʽʥ 40, 32, 24 ʠ 16 ʢʙʠʪ/ʩ ʪʘʨʘʪʫ 

ʞʳʣʜʘʤʜʳסʳʥ ץʦʣʜʘʥʘʜʳ. ʀʜʝʷʩʳ, ʩᴇʟ ʪʘʨʘʪʫʰʳ ʘʥʘʣʦʛʪʳץ ʩʠʛʥʘʣʜʘʨʜʳש 

 ʣʝʟʜʽʢ שʪʘʥ, ʩʠʛʥʘʣ ʘʤʧʣʠʪʫʜʘʩʳʥʳץʨʪ ᴇʟʛʝʨʤʝʡʜʽ. ʉʦʥʜʳװʳ ʢסʳʥʜʳʣʳץʘʨץ

ʤʘסʳʥʘʩʳʥ ʢʦʜʪʘʤʘʡʜʳ, ʢʝʨʽʩʽʥʰʝ ʘʣʜʳסשʳ ʤᴅʥʽʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘס  rʦʥʳש 

ᴇʟʛʝʨʫʽʥ ʢʦʜʪʘʡʜʳ. ʊװʨʣʝʥʜʽʨʫ װʜʝʨʽʩʽ ʘʡʪʘʨʣʳץʪʘʡ ʢʽʜʽʨʽʩ ʝʥʛʽʟʙʝʡʜʽ ʞᴅʥʝ 

DSP 5,5-6,4 ʩʝʢʫʥʜʳʥʘ ʤʠʣʣʠʦʥ ʦʧʝʨʘʮʠʷʥʳ ʪʘʣʘʧ ʝʪʝʜʽ (Million Instructions 

Per Second, MIPS). G.726 ʢʦʜʝʛʽ ʤʝʥ G.711 ʢʦʜʝʛʽ ʩʦסשʳ ʢʦʜʘʣʘʫ 

ʞʳʣʜʘʤʜʳסʳʥ ʪᴇʤʝʥʜʝʪʫ װʰʽʥ ץʦʣʜʘʥʳʣʫʳ ʤװʤʢʽʥ. G.726 ʢʦʜʝʛʽ ʙʝʡʥʝ 

ʢʦʥʬʝʨʝʥʮʠʷʣʘʨʳʥʜʘ ץʦʣʜʘʥʫסʘ ʘʨʥʘʣסʘʥ; 

- G723.1 ʢʦʜʝʛʽ ï 1995 ʞ. ITU-T-ʤʝʥ ʩʪʘʥʜʘʨʪʪʘʣסʘʥ. MP MLQ ʜʘʫʳʩ 

ʘץʧʘʨʘʪʳʥ (MultyPulse Multy Level Quantization - ʢᴇʧʪʝʛʝʥ ʠʤʧʫʣʴʩʪʽ, ʢᴇʧ 

ʜʝשʛʝʡʣʽ ʢʚʘʥʪʪʘʫ), ʢʦʜʘʣʘʫ ʪʝʭʥʦʣʦʛʠʷʩʳʥ ʧʘʡʜʘʣʘʥʘʪʳʥ, ɸʎʇ/ʎɸʇ ʞᴅʥʝ 

ʚʦʢʦʜʝʨ ʢʦʤʙʠʥʘʮʠʷʩʳʥ ʩʠʷץʪʳ, ʛʠʙʨʠʜʪʽ ʢʦʜʝʢʪʝʨʜʽ ʩʠʧʘʪʪʘʡʜʳ. ɻʠʙʨʠʜʪʽ 

ʢʦʜʝʢʪʝʨ, ᴇʟʜʝʨʽʥʽש ʧʘʡʜʘ ʙʦʣʫʳ, ײʷʣʳ ʙʘʡʣʘʥʳʩ ʞװʡʝʣʝʨʽʥʝ ʤʽʥʜʝʪʪʽ. 

ɺʦʢʦʜʝʨʜ ̔ ʦʣʜʘʥʫ, IP-ʞʝʣʽʣʝʨʽʥʜʝ ʨʘʜʠʦ ʪʨʘʢʪʽʣʝʨʽ ʤʝʥ ʘʨʥʘʥץ  r ʪʠʽʤʜʽ 

ʧʘʡʜʘʣʘʥʫ ʤʘשʳʟʜʳ ʙʦʣʳʧ ʪʘʙʳʣʘʪʳʥ, ʘʨʥʘʜʘ ʜʝʨʝʢʪʝʨʜʽ ʪʘʨʘʪʫ 

ʞʳʣʜʘʤʜʳסʳʥ ʘʟʘʡʪʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ɺʦʢʦʜʝʨ ʞײʤʳʩʳʥʳש ʥʝʛʽʟʛʽ 

 ʪʠʽʩʪʽ שʠʜʘʣʘʨʳ - ʞʠʽʣʽʢʪʽ ʬʦʥʝʤʘ ʞᴅʥʝ ʜᴅʡʝʢʪʽ ʰʫ ʢʦʵʬʬʠʮʠʝʥʪʪʝʨʽʥʽסʘץ

ʞʠʳʥʪʳסʳʥʳש ʛʘʨʤʦʥʠʢʘʣʳץ ʢʦʤʧʦʥʝʥʪʪʝʨʽʥ ʙʝʡʽʤʜʽ ʘʫʳʩʪʳʨʫ ʘʨץʳʣʳ 

ʙʘʩʪʘʧץʳ ʩᴇʡʣʝʫ ʩʠʛʥʘʣʳʥʳש ʩʠʥʪʝʟʽ. G.723.1 ʢʦʜʝʢ 64 ʢʙʠʪ/ʩ (ʈʉʄ) ʢʝʟʽʥʜʝ 

ʜʝʨʝʢʪʝʨ ʪʦʣץʳʥʳʥʜʘ ʘʥʘʣʦʛʪʳץ ʩʠʛʥʘʣסʘ ʪװʨʣʝʥʜʽʨʝʜʽ, ʩʦʜʘʥ ʢʝʡʽʥ ʢᴇʧ 

ʞʦʣʘץʪʳ ʩʘʥʜʳץ ʩװʟʛʽʥʽ ʧʘʡʜʘʣʘʥʳʧ / ʬʦʥʝʤʘ ʚʦʢʦʜʝʨ ʞʠʽʣʽʛʽʥ ʙᴇʣʝʜʽ, ʞᴅʥʝ IP 

ʘʨʥʘʜʘ ʦʣʘʨʜʳ ʪʘʣʜʘʡʜʳ ʩᴇʡʣʝʫ ʩʠʛʥʘʣ ʨʝʪʽʥʜʝ ʬʦʥʝʤʘʥʳש ʘסʳʤʜʘסʳ ʞʘʡ-

ʢװʡʽ ʪʫʨʘʣʳ ʘץʧʘʨʘʪʪʳ סʘʥʘ ʪʘʩʳʤʘʣʜʘʡʜʳ. ɹײʣ ʘʣʛʦʨʠʪʤ ʧʘʡʜʘʣʘʥʫʰʳסʘ 

ʩᴇʡʣʝʫ ʩʘʧʘʩʳʥ ʝʣʝʫʣʽ ʥʘʰʘʨʣʘʫʳʥ ʙʽʣʜʽʨʪʧʝʡ 5,3-6,3 ʢʙʠʪ/ʩ-ʢʝ ʜʝʡʽʥ 

ʢʦʜʪʘʣסʘʥ ʘץʧʘʨʘʪʪʳש ʞʳʣʜʘʤʜʳסʳʥ ʘʟʘʡʪʘʜʳ. ʂʦʜʝʢʪʽש ʝʢʽ ʞʳʣʜʘʤʜʳסʳ 

ʞᴅʥʝ ʢʦʜʘʣʘʫʜʳש ʝʢʽ ʥײʩץʘʩ  rʙʘʨ: MP-MLQ ʘʣʛʦʨʠʪʤʜʽ 6,3 ʢʙʠʪ/ʩ ʞᴅʥʝ 5.3 

ʂʙʠʪ/ʩ- CELP (Code Excited Linear Prediction) ʢʦʜʘʣʳ ʩʳʟʳץʪʳץ ʙʦʣʞʘʫ 

ʘʣʛʦʨʠʪʤ.̔ 

ɹʽʨʽʥʰʽ ʥײʩץʘʩ  rʜʘʫʳʩ ʪʘʨʘʪʫ ʜʝʩʪʝʩʽ ʙʘʨ ʞʝʣʽʣʝʨ װʰʽʥ ײץʨʘʩʪʳʨʳʣסʘʥ 

ʞᴅʥʝ CELP ʩʘʣʳʩʪʳʨסʘʥʜʘ ʢʦʜʘʣʘʫʜʳש ʞʦסʘʨʳ ʩʘʧʘʩʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ, 

ʙʽʨʘץ ʪʨʘʬʠʢ ʪװʣʝʨʽʤʝʥ ʘʨʘʣʘʩ ʞʝʣʽʣʝʨʜʝ ʧʘʡʜʘʣʘʥʫסʘ ʘʟ ʙʝʡʽʤʜʝʣʛʝʥ 

(ʜʘʫʳʩ/ʜʝʨʝʢʪʝʨ). ʉr ʟʳץʪʳץ ʙʦʣʞʘʫʳ ʙʘʨ ʩᴇʡʣʝʫ ʢʦʜʝʨʣʝʨ ̔ʞᴅʥʝ ʢʦʜʘʣʳ-

 ʨʽʥʜʝʛʽ ʢʦʜʝʨʣʝʨ ʞᴅʥʝ ʧʘʨʘʤʝʪʨʣʽʢ ʚʦʢʦʜʝʨʣʝʨװʦʟʜʳʨʫ (CELP) ʩʠʛʥʘʣ ʪץ
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ʘʨʘʩʳʥʜʘסʳ ʘʨʘʣʳץ ʦʨʳʥ ʘʣʘʜʳ. ʉᴇʡʣʝʫ ʩʠʛʥʘʣʳʥʳש ʧʘʨʘʤʝʪʨʣʝʨʽʥʝ ʪʘʣʜʘʫ, 

4-ʪʝʥ 16-ʢʙʠʪ/ʩ ʜʝʡʽʥʛʽ ʪʘʨʘʪʫ ʞʳʣʜʘʤʜʳסʳʥʜʘ CELP ʤװʤʢʽʥʜʽʢʪʝʨʽʥ ᴇʪʝ 

ʪʠʽʤʜʽ ʧʘʡʜʘʣʘʥʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ, 10-30 ʤʩ ʘʨʘʣʳסʳʥʜʘ ʞװʟʝʛʝ 

ʘʩʳʨʳʣʘʜʳ. ʊװʨʣʝʥʜʽʨʫ װʜʝʨʽʩʽ DSP 16,4-16,7 MIPS-ʜʝʥ ʪʘʣʘʧ ʝʪʝʜʽ ʞᴅʥʝ 37 

ʤʩ ʢʽʜʽʨʽʩʽʥ ʝʥʛʽʟʝʜʽ. G.723.1 ʢʦʜʝʛʽ ʜʘʫʳʩ ʰʣʶʟʜʝʨʽʥʜʝ ʞᴅʥʝ IP-

ʪʝʣʝʬʦʥʠʷʥʳש ʙʘʩץʘ ʜʘ ײץʨʳʣסʳʣʘʨʳʥʜʘ ʢʝשʽʥʝʥ ץʦʣʜʘʥʳʣʘʜʳ. ʂʦʜʝʢ ʩʘʧʘʩʳ 

ʙʦʡʳʥʰʘ G.729 ʢʦʜʘʣʘʫסʘ ʞʦʣ ʙʝʨʝʜʽ, ʙʽʨʘץ ʧʨʦʮʝʩʩʦʨ ʨʝʩʫʨʩʪʘʨ r ʤʝʥ 

ʘʨʥʘʥʳש ᴇʪʢʽʟʫ ץʘʙʽʣʝʪʪʽʣʽʛʽʥʝ ʘʟ ʪʘʣʘʧ ץʦʷʜʳ, IP-ʪʝʣʝʬʦʥʠʷ ץʦʩʳʤʰʘʩʳʥʳש 

ʥʝʛʽʟ ̔ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ; 

- G.728 ï ʛʠʙʨʠʜʪʽ ʢʦʜʝʢ, 1992 ʞʳʣʳ ᴅʟʽʨʣʝʥʜʽ LDCELP (Lowe Delay 

Code Excited Linear Prediction) ʩʳʟʳץʪʳ ʙʦʣʞʘʫ ʤʝʥ ʘʟ ʢʽʜʽʨʝʪʽʥ ʢʦʜʝʢ 

ʢʘʪʝʛʦʨʠʷʩʳʥʘ ʞʘʪʘʜʳ. G.728 ʢʦʜʝʢ ʢʽʨʽʩ ʩʠʛʥʘʣʳ ʨʝʪʽʥʜʝ 64 ʢʙʠʪ/ʩ 

ʞʳʣʜʘʤʜʳץʪʳ ʀʂʄ ʩʠʛʥʘʣʳʥ ʧʘʡʜʘʣʘʥʘʜʳ, 16 ʢʙʠʪ/ʩ ʪʘʨʘʪʫ ʞʳʣʜʘʤʜʳסʳʥ 

 ʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ, 3-ʪʝʥ 5 ʤʠʣʣʠʩʝʢʫʥʜ ʢʦʜʪʘʫ ʢʝʟʽʥʜʝ ʢʽʜʽʨʽʩʪʽ ʝʥʛʽʟʝʜʽ. ʆʥʳץ

ʽʩʢʝ ʘʩʳʨʫ װʰʽʥ 40 MIPS ʘʩʪʘʤ ʪʝʟ ᴅʨʝʢʝʪʪʽ ʧʨʦʮʝʩʩʦʨ ץʘʞʝʪ. ʂʦʜʝʢ ʙʝʡʥʝ 

ʢʦʥʬʝʨʝʥʮʠʷ ʞװʡʝʣʝʨʽʥʜʝ ʧʘʡʜʘʣʘʥʫסʘ ʘʨʥʘʣסʘʥ. IP-ʪʝʣʝʬʦʥʠʷ 

 ;ʦʣʘʥʳʣʘʜʳץ ʣ ʢʦʜʝʢ ᴇʪʝ ʩʠʨʝʢײʳʣʘʨʳʥʜʘ ʙסʨʳʣײץ

- G729 ʢʦʜʝʢ ITU-T-ʧʝʥ ʩʪʘʥʜʘʨʪʪʘʣסʘʥ, ʦʥʳש ʪʦʙʳʥʘ G.729, G.729 

Annex A, G.729 Annex (VAD (Voice Activity Detector ʜʘʫʳʩ ʩʠʛʥʘʣʳʥʳש ʘʢʪʠʚ 

ʢᴇʟʜʝʨʽʥʽש ʜʝʪʝʢʪʦʨʣʘʨʳ ʙʘʨ) ʢʦʜʝʢʪʝʨʽ ʞᴅʥʝ ʞʘʡʣʳ ʰʫ ʛʝʥʝʨʘʪʦʨ rʝʥʛʽʟʽʣʛʝʥ. 

ʉᴇʡʣʝʫ ʩʠʛʥʘʣʳʥʳש ʘʢʪʠʚ ʢᴇʟʜʝʨʽʥʽש ʜʝʪʝʢʪʦʨʳ ʩᴇʟʽ ʞʦץ ʰʫ ʥʝʤʝʩʝ ʩʠʛʥʘʣ 

ʢᴇʟʽ ץʳʟʤʝʪʽ ʘʨʘʣʳסʳʥ ʘʥʳץʪʘʫ ʞᴅʥʝ ʪʘʙʫ װʰʽʥ ʘʨʥʘʣסʘʥ. ɼʝʪʝʢʪʦʨʜʘ ʝhʰʽʤ 

 ʘʙʳʣʜʘʫ ʰʝʛʽ ʪʳʤץ ʘʪʘʨץ ʘʙʳʣʜʘʫ ʰʝʛʽ ʪʳʤ ʪᴇʤʝʥ ʙʦʣʤʘʫʳ ʪʠʽʩ. ʉʦʥʳʤʝʥץ

ʞʦסʘʨʳ ʙʦʣʤʘʫʳ ʪʠʽʩ, ᴇʡʪʢʝʥʽ ʙײʣ ʩᴇʟ ʪʽʨʢʝʩʪʝʨʽʥʽש ʙʘʩ ʞʘסʳʥʳש ʘʣʳʥʫʳʥʘ 

ʞᴅʥʝ ʪװʩʽʥʽʢʩʽʟʜʽʢʢʝ ʘʣʳʧ ʢʝʣʝʜʽ. 

G.729 ʢʦʜʝʢʪʝʨʽʥ ץʳʩץʳʨʪʳʧ CS-ACELP (Conjugate Structure Algebraic 

Code Excited Linear Prediction - ʩʳʟʳץʪʳץ ʙʦʣʞʘʫʜʳש ʘʣʛʝʙʨʘʣʳץ ʢʦʜʧʝʥ 

ʙʘץʳʣʘʥʘʪʳʥ ײץʨʳʣʳʤʳ) ʜʝʧ ʘʪʘʡʜʳ. ʊװʨʣʝʥʜʽʨʫ װʜʝʨʽʩʽ DSP 21,5 MIPS 

 ʳ 8 ʢʙʠʪ/ʩ-ʪʳסʦʣʜʘʥʘʜʳ ʞᴅʥʝ 15 ʤʩ ʢʽʜʽʨʽʩ ʝʥʛʽʟʝʜʽ. ʊʘʨʘʪʫ ʞʳʣʜʘʤʜʳץ

 ʘʨʳסʳ ʦʨʳʥʜʘ ʢʝʣʝʜʽ, ʞʦסשʣ ʢʦʜʝʢ ʘʣʜʳײʳʣʘʨʳʥʜʘ ʙסʨʳʣײץ ʨʘʡʜʳ. VoIPײץ

ʢʦʤʧʨʝʩʩʠʷʜʘ ʩᴇʡʣʝʫ ʘץʧʘʨʘʪʳʥ ʢʦʜʘʣʘʫʜʳש ᴇʪʝ ʞʦסʘʨʳ ʩʘʧʘʩʳʥ ץʘʤʪʘʤʘʩʳʟ 

ʝʪʝʜʽ; 

- GSM (RPE-LTP) ï ײʷʣʳ ʙʘʡʣʘʥʳʩ ʞװʡʝʩʽʥʜʝ  GSM ʩʪʘʥʜʘʨʪʳʥ 

ʧʘʡʜʘʣʘʥʫ װʰʽʥ ᴅʟʽʨʣʝʥʛʝʥ ʜʘʫʳʩ ʢʦʜʝʛʽ. ʌʨʝʡʤʜʽ ʢʦʜʘʣʘʫ ʙʘʨʳʩʳʥʜʘ 

ʘʣʜʳסשʳ ʬʨʝʡʤ ʘץʧʘʨʪʳ ץʦʣʜʘʥʳʣʘʜʳ, ʢʦʜʘʣʘʫ 13 ʢʙʠʪ/ʩ ʞʳʣʜʘʤʜʳסʳʤʝʥ 20 

ʤʩ ʙʣʦʛʽ ʙʦʡʳʥʰʘ ʞװʟʝʛʝ ʘʩʳʨʳʣʘʜʳ. ɾʘʙʜʳץ ᴇʥʜ̔ ʨʫʰʽʣʝʨʽʤʝʥ, ʢᴇʙʽʥʝʩʝ 

 ;ʘʥסʦʣʜʘʫ ʪʘʙʳʣץ ʳ ʰʣʶʟʜʝʨʜʝסʷʣʳ ʞᴅʥʝ VoIP-ʞʝʣʽʣʝʨʽ ʘʨʘʩʳʥʜʘײ

- iLBC (Internet low bitrate codec), RFC ʩʪʘʥʜʘʨʪʳʥʜʘ ʩʠʧʘʪʪʘʣסʘʥ ï 

ʘʰʳץ ʙʘסʜʘʨʣʘʤʘʣʳץ ʜʘʫʳʩ ʢʦʜʝʛʽ. ʆʣ 13,33 ʢʙʠʪ/ʢ (ʬʨʝʡʤ ᴇʣʰʝʤʽ 30 ʤʩ 

ʙʦʣסʘʥʜʘ) ʞᴅʥʝ 15,20 ʢʙʠʪ/ʩ (ʬʨʝʡʤ ᴇʣʰʝʤʽ 20 ʤʩ ʙʦʣסʘʥʜʘ) ʘʫʜʠʦ ʩʠʛʥʘʣ 

ʪʘʨʘʪʫ ʞʳʣʜʘʤʜʳסʳ ʙʦʡʳʥʰʘ ʪʘʨ ʞʦʣʘץʪʳ ʠʥʪʝʨʥʝʪʢʝ ʘʨʥʘʣסʘʥ. 

ʉʘʨʘʧʰʳʣʘʨʜʳש ʩʫʙʲʝʢʪʠʚʪʽ ʙʘסʘʣʘʫʳ ʙʦʡʳʥʰʘ ʙײʣ ʢʦʜʝʢʪʽש ʜʘʫʳʩ ʩʘʧʘʩʳ 

G.729A-ʜʘʥ ʘʩʘʜʳ. ʆʜʘʥ ʙʘʩץʘ, ʬʨʝʡʤ ʞʦסʘʣʫʳʥʘ ᴇʪʝ ʪᴇʟʽʤʜʽ (g729-ʤʝʥ 

ʩʘʣʳʩʪʳʨסʘʥʜʘ), ʀʥʪʝʨʥʝʪ ʞʝʣʽʩʽ ʘʨץʳʣʳ ʩʝʘʥʩ ײʡʳʤʜʘʩʪʳʨʫ ʙʘʨʳʩʳʥʜʘ ʦʥʳ 
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ʪʠʽʤʜʽ ʧʘʡʜʘʣʘʥʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ʆʥʳש ʥʘץʪʳ ʤʳʩʘʣʳ ʨʝʪʽʥʜʝ ᴅʡʛʽʣʽ IP-

ʪʝʣʝʬʦʥʠʷ ʞʝʣʽʩʽ ï Skype ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʂʦʜʝʢ iLBC ʢʦʜʝʛʽ ʜʝʩʪʝʣʝʨʜʽש 

ʞʦסʘʣʫʳ ʥʝʤʝʩʝ ʢʽʜʽʨʽʩʽ ʩʘʣʜʘʨʳʥʘʥ ʙײʟʳʣʫ ʙʦʣסʘʥ ʞʘסʜʘʡʜʘ ʜʘ ʩᴇʟ ʪʘʨʘʪʫʜʳש  

ʞʘץʩʳ ʩʘʧʘʩʳʥ ʘʣʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

1.15 IP-ʪʝʣʝʬʦʥʠʷ ʞʝʣʽʩʽʥʝ ʞʘʣסʘʥʫ ʪװʨʣʝʨʽ 

 ʳʣʳץʡʳʤʜʘʩʪʳʨʫ IP-ʞʝʣʽʣʝʨ ̔ʘʨײ ʳʪʪʘ ɯʈ-ʪʝʣʝʬʦʥʠʷ ʞʝʣʽʩʽʥץʘʟʽʨʛʽ ʫʘפ

ʜʘʫʳʩ ʜʝʩʪʝʣʝʨʽʥ ʪʘʨʘʪʫʜʳש ʝʢʽ ʥʝʛʽʟʛʽ ᴅʜʽʩʪʝʨʽ ʥʝʛʽʟʽʥʜʝ ʞװʟʝʛʝ ʘʩʳʨʳʣʘʜ r

ʞʘᴃʘʥʜʳץ ʀʥʪʝʨʥʝʪ ʞʝʣʽʩʽ (ʀʥʪʝʨʥʝʪ - ʪʝʣʝʬʦʥʠʷ) ʘʨץʳʣʳ, ʙᴇʣʽʥʛʝʥ ʘʨʥʘʣʘʨ 

ʥʝʛʽʟʽʥʜʝ ʜʝʨʝʢʪʝʨʜʽ ʪʘʨʘʪʫ ʞʝʣʽʩʽ ʘʨץʳʣʳ (IP-ʪʝʣʝʬʦʥʠʷ). ɹʽʨʽʥʰʽ ʞʘסʜʘʡʜʘ, 

ᴇʪʢʽʟʫ ʞʦʣʘסʳʥʳש ʜʝʨʝʢʪʝʨ,̔ ʜʘʫʳʩ, ʛʨʘʬʠʢʘ ʞᴅʥʝ ʪ.ʙ. ʙʘʨ. ʀʥʪʝʨʥʝʪ 

ʜʝʩʪʝʣʝʨʤʝʥ ʞװʢʪʝʣʫʽʥʝ ʪʽʢʝʣʝʡ ʙʘʡʣʘʥʳʩʪʳ, ʩʦʥʜʳץʪʘʥ  ʜʝʩʪʝʣʝʨʜʽש ᴇʪʫʽ 

ʢʝʟʽʥʜʝ ʢʽʜʽʨʽʩʪʝʨ ᴅʨʪװʨʣʽ ʙʦʣʫʳ ʤװʤʢʽʥ. ɼʘʫʳʩ ʜʝʩʪʝʣʝʨʽ װʰʽʥ סʘʥʘ ʙᴇʣʽʥʛʝʥ 

ʘʨʥʘʣʘʨʜ  rʧʘʡʜʘʣʘʥסʘʥ ʢʝʟʜʝ ʪʽʨʢʝʣʛʝʥ ʪʘʨʘʪʫ ʞʳʣʜʘʤʜʳסʳʥʘ (ʥʝʤʝʩʝ ʪʦʣʳץ 

ʪʽʨʢʝʣʛʝʥ) ʢʝʧʽʣʜʽʢ ʙʝʨʫʛʝ ʙʦʣʘʜʳ. ʀʥʪʝʨʥʝʪʪʽש ʢʝש ʪʘʨʘʣʫʳʥʘ ʙʘʡʣʘʥʳʩʪʳ 

ʀʥʪʝʨʥʝʪ-ʪʝʣʝʬʦʥʠʷ ʞװʡʝʩʽʥ ʞװʟʝʛʝ ʘʩʳʨʫסʘ ʝʨʝʢʰʝ ץʳʟʳסʫʰʳʣʳץ 

ʪʘʥʳʪʘʜʳ, ʜʝʛʝʥʤʝʥ ʦʧʝʨʘʪʦʨʤʝʥ ʪʝʣʝʬʦʥ ʩʘʧʘʩʳʥʘ ʢʝʧʽʣʜʽʢ ʙʝʨʽʣʤʝʡʜʽ. 

ʊʝʣʝʬʦʥ ץʳʟʤʝʪʽ ʘʨץʳʣʳ ץʘʣʘʘʨʘʣʳץ (ʭʘʣʳץʘʨʘʣʳץ) ʙʘʡʣʘʥʳʩʪʳ ʞװʟʝʛʝ 

ʘʩʳʨʫ װʰʽʥ ʤʝʢʝʤʝ ʥʝʤʝʩʝ ʦʧʝʨʘʪʦʨ ץʳʟʤʝʪʪʝʨʽ ʩʝʨʚʝʨ ʘʨץʳʣʳ ץʘʡʜʘʥ ץʘʡʜʘ 

ʢʝʣʝʪʽʥ ʞʦʩʧʘʨʣʘʥסʘʥ ץʦשʳʨʘʫʣʘʨʜʳ ץʘʙʳʣʜʘʫʳ ʢʝʨʝʢ. ʄײʥʜʘʡ ʙʘʡʣʘʥʳʩ 

 .ʘʡʜʘ ʘʟץʥʳʥʘʥ ᴅʣʜʝײץ ʪʳ ʪʝʣʝʬʦʥ ʞʝʣʽʩʽ ʙʦʡʳʥʰʘ ʪʝʣʝʬʦʥץʨʘײʥʳ ʪײץ

ᴄʩʽʨʝʩʝ ʤײʥʜʘʡ ʝʣʝʫʣʽ ʘʡʳʨʤʘʰʳʣʳץ ʭʘʣʳץʘʨʘʣʳץ ʙʘʡʣʘʥʳʩʪʘʨ ʘʨʘʩʳʥʜʘ 

ʙʘʡץʘʣʘʜʳ. IP-ʪʝʣʝʬʦʥʠʷ ʞʝʣʽʩʽ ʪᴇʨʪ ʥʝʛʽʟʛʽ ʪװʨʽʥʝ ץʦשʳʨʘʫ ʰʘʣʫ װʰʽʥ 

ʤʳʥʘʥʜʘʡ ʤװʤʢʽʥʜʽʢʪʝʨ ʙʝʨʝʜʽ: 

- çʪʝʣʝʬʦʥʥʘʥ ʪʝʣʝʬʦʥסʘè. ᴄʜʝʪʪʝʛʽ ʪʝʬʦʥ ʘʧʧʘʨʘʪʳʥʘʥ ɸʊʉ-ʢʝ ʰʘץʳʨʫ 

ʞʘʩʘʣʘʜʳ, IP-ʪʝʣʝʬʦʥʠʷ ʰʣʶʟʽʥʝ ץʦʩʳʣסʘʥ ʰʳסʳʩʳʥʘ, ʞᴅʥʝ IP-ʞʝʣʽʩʽ ʘʨץʳʣʳ 

ʙʘʩץʘ ʰʣʶʟʛʝ ʞʝʪʝʜʽ, ʦʣ ʢʝʨʽ ʪװʨʣʝʥʜʽʨʫʜʽ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ. ɹײʣ ʢʝʟʜʝ ʊɸ-

ʥʳש ʦʨʥʳʥʘ ʬʘʢʩʠʤʠʣʜ ̔ʘʧʧʘʨʘʪʪʘʨ ʤʝʥ IP-ʪʝʣʝʬʦʥʠʷ ץʦʩʳʣʫʳ ʤװʤʢʽʥ ʞᴅʥʝ 

ʦʣ ʬʘʢʩʠʤʠʣʜɹʽ ʭʘʙʘʨʣʘʤʘʥʳ ʞʝʪʢʽʟʫʽ ʪʠʽʩ. ʆʥʳ ʧʘʡʜʘʣʘʥʫ ʤʘץʩʘʪʳ 

 ץʘʨʘʣʳץʞᴅʥʝ ʭʘʣʳ ץʘʣʘʘʨʘʣʳץ ʘʨʘʧʘʡʳʤ, PSTN ʘʙʦʥʝʥʪʪʝʨʽʥʝ ʙʘʣʘʤʘץ

ʪʝʣʝʬʦʥ ץʳʟʤʝʪʪʝʨʽʥ ʢᴇʨʩʝʪʫ, ᴇʡʪʢʝʥʽ ʙײʣ ʩʮʝʥʘʨʠʡ IP-ʪʝʣʝʬʦʥʠʷʩʳʥʳש ʙʘʩץʘ 

ʩʮʝʥʘʨʠʡʣʝʨʜʝʥ ʦʥʳש ᴅʣʝʫʤʝʪʪʽʢ ʤʘשʳʟʜʳʣʳסʳ ʙʦʡʳʥʰʘ ʝʨʝʢʰʝʣʝʥʝʪʽʥʜʽʛʽ 

(1.12 ʩʫʨʝʪ); 

 

 
 

1.12 ʩʫʨʝʪ ï çʊʝʣʝʬʦʥ-ʪʝʣʝʬʦʥè ʙʘʡʣʘʥʳʩʳʥʳש ʩײʣʙʘʩʳ 
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- çʢʦʤʧʴʶʪʝʨʜʝʥ ʪʝʣʝʬʦʥסʘè. IP-ʪʝʣʝʬʦʥʠʷʩʳʥʳש ʙʘסʜʘʨʣʘʤʘʣʳץ 

 ʡʝʣʝʨʽװʞ ץʜʳʙʳʩ ʢʘʨʪʘʩʳ (ʘʜʘʧʪʝʨ), ʤʠʢʨʦʬʦʥ ʞᴅʥʝ ʘʢʫʩʪʠʢʘʣʳ ,(פʇ) ʘʤʪʫʳץ

ʙʘʨ. ʄʫʣʴʪʠʤʝʜʠʘʣʳץ ʢʦʤʧʴʶʪʝʨ IP- ʞʝʣʽʩʽ ʥʝʤʝʩʝ ʀʥʪʝʨʥʝʪʢʝ ץʦʩʳʣʘʜʳ, 

ʞᴅʥʝ ʙʘʩץʘ ʞʘסʳʥʘʥ IP-ʪʝʣʝʬʦʥʠʷ ʰʣʶʟʽ ʢᴅʜʽʤʛʽ ʪʝʣʝʬʦʥ ʘʧʧʘʨʘʪʪʘʨʳʥʘ ɸʊʉ 

ʘʨץʳʣʳ ʙʘʡʣʘʥʳʩץʘʥ. ʉʦסשʳ ʧʘʡʜʘʣʘʥʫʰʳסʘ ʝʰץʘʥʜʘʡ ץʦʩʳʤʰʘ ײץʨʘʣסʳʥʳש 

 ʙʦʣʫʳ ʞʝʪʢʽʣʽʢʪʽ (1.13 שʘʡʣʳ ʪʝʣʝʬʦʥʥʳסשʦʣ ʘʩʪʳʥʜʘ ʳפ .ʘʞʝʪʽ ʙʦʣʤʘʡʜʳץ

ʩʫʨʝʪ); 

 

 
 

1.13 ʩʫʨʝʪ ï çʂʦʤʧʴʶʪʝʨ-ʪʝʣʝʬʦʥè ʙʘʡʣʘʥʳʩʳʥʳש ʩײʣʙʘʩʳ 

 

- çʢʦʤʧʴʶʪʝʨ-ʢʦʤʧʴʶʪʝʨè. ɹײʣ ʞʘסʜʘʡʜʘ ʘʧʧʘʨʘʪʪʳץ ʞᴅʥʝ 

ʧʨʦʛʨʘʤʤʘʣʳײץ ץʨʘʣʜʘʨʳʤʝʥ ʞʘʙʜʳץʪʘʣסʘʥ ɯʈ- ʪʝʣʝʬʦʥʠʷʩʳʤʝʥ ʞײʤʳʩ 

ʞʘʩʘʫ װʰʽʥ  ʝʢʽ ʢʦʤʧʶʪʝʨʜʽש ʘʨʘʩʳʥʜʘ ɯʈ-ʞʝʣʽʩʽ ʘʨץʳʣʳ ץʦʩʳʣʳʩ ʦʨʥʘʡʜʳ 

(1.14 ʩʫʨʝʪ); 

 

 
 

1.14 ʩʫʨʝʪ ï çʂʦʤʧʴʶʪʝʨ-ʢʦʤʧʴʶʪʝʨè ʙʘʡʣʘʥʳʩ ʩײʣʙʘʩʳ 
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- çWEB ʙʨʘʫʟʝʨʜʝʥ ʪʝʣʝʬʦʥסʘè. ʀʥʪʝʨʥʝʪ ʞʝʣʽʩʽ ʧʘʡʜʘ ʙʦʣסʘʥʥʘʥ 

ʙʘʩʪʘʧ ʩᴇʡʣʝʩʫ ץʳʟʤʝʪʽʥʝ ץʦʣʞʝʪʽʤʜʽ ʙʦʣʘ ʙʘʩʪʘʜʳ. ʄʳʩʘʣʳ, ʢʝʡʙʽʨ 

ʢʦʤʧʘʥʠʷʣʘʨʜʳש WEB-ʧʘʨʘץʰʘʩʳʥʜʘ çʊװʡʽʩʧʝʣʝʨè ʙᴇʣʽʤʽʥʜʝ çʰʘץʳʨʫè 

ʙʘʪʳʨʤʘʩʳ ʦʨʥʘʪʳʣסʘʥ, ʩʦʥʳʤʝʥ ʪʝʣʝʬʦʥ ʥᴇʤʽʨʽʥ ʪʝʨʤʝʡ-ʘץ ʩʦʣ ʙʘʪʳʨʤʘʥʳ 

ʙʘʩʳʧ ʩᴇʡʣʝʩʫʛʝ ʙʦʣʘʜʳ.   

ʐʘץʳʨʫʰʳ ʧʘʡʜʘʣʘʥʫʰʳʥʳש ʦʩʳʥʜʘʡ ץʦשʳʨʘʫʳʥʳש ʪᴇʣʝʤʘץʳʩʳ 

ʀʥʪʝʨʥʝʪ ʞʝʣʽʩʽ ʞײʤʳʩʳʥʳײץ שʥʳʥʘ ʢʽʨʝʜʽ (1.15 ʩʫʨʝʪ). 

 

 
 

1.15 ʩʫʨʝʪ ï çWEB-ʙʨʘʫʟʝʨ ï ʪʝʣʝʬʦʥè ʙʘʡʣʘʥʳʩʳʥʳש ʩײʣʙʘʩʳ 

1.16 IP-ʪʝʣʝʬʦʥʠʷ ʰʣʶʟʜʝʨʽ 

ʐʣʶʟ ï ʪװʨʣʽ ʞʝʣʽʣʽʢ ʦʙʲʝʢʪʽʣʝʨ ʘʨʘʩʳʥʜʘ ʜʝʨʝʢʪʝʨʤʝʥ ʘʣʤʘʩʫסʘ 

ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ ײץʨʳʣסʳ, ʦʣ ʜʝʨʝʢʪʝʨʤʝʥ ʘʣʤʘʩʫʜʳש ᴅʨʪװʨʣʽ ʭʘʪʪʘʤʘʣʘʨʳʥ 

ʧʘʡʜʘʣʘʥʘʜʳ.   

ɸʥʘʣʦʛʪʳ ʝʢʽʩʳʤʜʳ PSTN ʪʝʣʝʬʦʥ ʘʨʥʘʩʳʥ ʽʩʢʝ ץʦʩץʘʥ ʢʝʟʜʝ ʰʣʶʟʜʝʛʽ 

ʩʠʛʥʘʣʜʘʨʜʳ ᴇשʜʝʫʜʽש ʩײʣʙʘʩʳ 1.6 ʩʫʨʝʪʪʝ ʢᴇʨʩʝʪʽʣʛʝʥ, ʤײʥʜʘ ʰʘʨʪʪʳ 

ʙʝʣʛʽʣʝʨ ʢʝʣʪʽʨʽʣʛʝʥ: 

 

 
 

1.16 ʩʫʨʝʪ ï ʐʣʶʟʜʝʛʽ ʩʠʛʥʘʣʜʘʨʜʳ ᴇשʜʝʫʜʽש ʩײʣʙʘʩʳ  
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- ADC/DAC ï ʙײʣ ɸʎʇ/ʎɸʇ; 

- MF ʜʝʪʝʢʪʦʨ rï ʝʢ̔ ʞʦʣʘץʪʳ ʪʝʣʝʬʦʥ ʩʠʛʥʘʣʜʘʫʳʥʳש ʩʠʛʥʘʣʜʘʨʳʥ 

ʪʘʫʳʧ ʞᴅʥʝ ʘʥʳץʪʘʡʪʳʥ ʜʝʪʝʢʪʦʨ; 

- DTMF (Dual-tone multi-frequency signaling) ï DTMF ʩʠʛʥʘʣʜʘʨʳʥ 

ʪʘʙʘʪʳʥ ʜʝʪʝʢʪʦʨ; 

- VAD (Voice Activity Detector) ï ʜʘʫʳʩʪʳץ ʙʝʣʩʝʥʜʽʣʽʢ ʜʝʪʝʢʪʦʨʳ. 

(MF ʩʠʛʥʘʣʜʘʨʳ) װʰʽʥ, ʥʝʤʝʩʝ ʠʤʧʫʣʴʩʪʽʢ ʞʠʳʥʪʳץʪʘʨʳ (ʪʝʨʫ) װʰʽʥ 

ʩᴅʡʢʝʩʪʽ ʜʝʪʝʢʪʦʨʣʘʨ ץʦʣʜʘʥʳʣʘʜʳ. 

ɽʢʽ ʩʳʤʜʳ ʘʙʦʥʝʥʪʪʽʢ ʞʝʣʽ ʙʦʡʳʥʰʘ ʪʝʣʝʬʦʥ ʘʧʧʘʨʘʪʳʥʘʥ ʘʥʘʣʦʛʪʳץ 

ʩʠʛʥʘʣ ʜʠʬʬʝʨʝʥʮʠʘʣʜʳץ ʞװʡʝʩʽʥʝ ʞʝʪʢʽʟʽʣʝʜʽ, ʦʣ ʪᴇʨʪ ʩʳʤʜʳ ʘʨʥʘ ʘʨץʳʣʳ 

ʪʘʨʘʪʳʣʘʪʳʥ ʩʠʛʥʘʣ ʞᴅʥʝ ץʘʙʳʣʜʘʥסʘʥ ʩʠʛʥʘʣʜʘʨʜʳ ʙᴇʣʝʜʽ. 

ɼʠʬʬʝʨʝʥʮʠʘʣʜʳץ ʞװʡʝ ʪʘʨʘʪʳʣʘʪʳʥ ʩʠʛʥʘʣʜʘʨʜʘʥ ʙʘʩץʘ ץʘʙʳʣʜʘסʳʰ 

ʘʨʥʘʜʘʥ ʪʘʨʘʪʳʣʘʪʳʥ ʙᴇʣʽʛʽʥʝ ʽʰʽʥʘʨʘ çʘסʳʧè ʢʝʣʛʝʥ ץʘʙʳʣʜʘʫ ʩʠʛʥʘʣʜʘʨʜʳ 

ʪʘʨʘʪʘʜʳ. ɹײʣ ʩʠʛʥʘʣʜʘʨ, ʩʪʘʥʜʘʨʪʪʳ 12-ʨʘʟʨʷʜʪʳץ ʩʠʛʥʘʣסʘ ʥʝʤʝʩʝ 8-

ʨʘʟʨʷʜʪʳץ ʩʠʛʥʘʣסʘ ʪװʨʣʝʥʜʽʨʝʜʽ ɸʎʇ-סʘ ʞʽʙʝʨʽʣʝʜʽ. ɾʘסשʳʨʳץ-ʞʦʶ 

ʳʩסʨʳʣײץ  r  ʘʙʳʣʜʘʥʫ ʩʠʛʥʘʣʳʥץ ʳʧ ʢʝʣʛʝʥèסʘʥ ʩʠʛʥʘʣʜʘʥ çʘסʘʙʳʣʜʘʥץ

ʞʦʷʜʳ. ɯʰʢʽ ʞʦʣʘץʪʳ MF ʜʝʪʝʢʪʦʨ rʢᴇʧ ʞʠʽʣʽʢʪʽ ʪʝʣʝʬʦʥ ʩʠʛʥʘʣʳʥ ʪʘʙʘʜʳ 

ʞᴅʥʝ ʘʥʳץʪʘʡʜʳ, ʘʣ DTMF ʜʝʪʝʢʪʦʨʳ - ʞʠʽʣʽʢʪʽ ʥʝʤʝʩʝ ʠʤʧʫʣʴʩʪʽ ʪʝʨʫ 

ʩʠʛʥʘʣʜʘʨ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ʂʽʨʽʩ ʩʠʛʥʘʣʳʥʳש ʦʜʘʥ ʢʝʡʽʥʛʽ ᴇשʜʝʣʫʽ ʜʘʫʳʩ ʢʦʜʝʢʪʝʨʽʥʜʝ ʙʦʣʘʜʳ. 

ɼʘʫʳʩ ʢʦʜʝʨʽʥʽש ʪʘʣʜʘʫʰʳʩʳ ʩʠʛʥʘʣʜ  r ʙʝʣʛʽʣʽ ײʟʘץʪʳץʪʘסʳ ʞʝʢʝ 

ʙᴇʣʽʢʢʝ ʙᴇʣʝʜʽ (ʢʦʜʪʘʫ ᴅʜʽʩʽʥʝ ʙʘʡʣʘʥʳʩʪʳ) ʞᴅʥʝ ץʳʩʫ ʧʨʦʮʝʩʽ ʤʝʥ IP-ʜʝʩʪʝʩʽʥ 

 .ʘʣʳʧʪʘʩʪʳʨʘʜʳץ

ɼʘʫʳʩ ʢʦʜʝʨʽʥʽש ʪʘʣʜʘʫʳʰʳʥʜʘ ʝʩʝʧʪʝʣʛʝʥ ʧʘʨʘʤʝʪʨʣʝʨ ʜʘʫʳʩ ץʳʟʤʝʪʽʥ 

ʘʥʳץʪʘʫ ʙʣʦʛʳʥʜʘ ץʦʣʜʘʥʳʣʘʜʳ, ʦʣ ʘסʳʤʜʘסʳ װʟʽʥʜʽʥʽש ʜʘʫʳʩ ʥʝʤʝʩʝ ʢʽʜʽʨʪʫ 

ʩʠʛʥʘʣʳʥʳש ʙʦʣʫ ʤװʤʢʽʥʜʽʛʽʥ ʰʝʰʝʜʽ. ɽʛʝʨ ʦʩʳ װʟʽʥʜʽ ʢ̔ ʜʽʨʽʩʧʝʥ ʙʦʣʩʘ, ʦʥʜʘ 

ʦʣ ʪʘʨʘʪʳʣʤʘʡʜʳ, ʪʝʢ ʦʩʳʥʜʘʡ ʙʽʨ װʟʽʥʜʽ סʘʥʘ ʙʝʨʽʣʝʜʽ. ɹײʣ ʢʝʟʜʝ ᴇʪʝ ץʳʩץʘ 

ʘץʧʘʨʘʪʪʳץ ʬʨʝʡʤʜʝʨ ʧʘʡʜʘʣʘʥʳʣʘʜʳ, ʦʣʘʨ ʜʘʫʳʩ ʩʠʛʥʘʣʳʥ ʘʣʳʧ ʞװʨʤʝʡʜʽ. 

ɸʨʥʘʥʳץ שʘʙʳʣʜʘʫ ʙᴇʣʽʤʽʥʝ ʥʝ ײʟʳʥʜʳסʳ 137 ʙʠʪ ʘץʧʘʨʘʪʪʳץ ʬʨʝʡʤ, ʥʝ  

 ʳ 27 ʙʠʪ ʢʽʜʽʨʽʩ ʬʨʝʡʤʽ, ʥʝʤʝʩʝ ʢʽʜʽʨʽʩ ʙʘʨʳʥ ʢᴇʨʩʝʪʝʪʽʥ ʞʘʣʘʫʰʘסʟʳʥʜʳײ

ʢʝʣʽʧ ʪװʩʝʜʽ. ʂʽʜʽʨʽʩ ʬʨʝʡʤʜʝʨʽ ʜʘʫʳʩ ʩʠʥʪʝʟʘʪʦʨʳʥʘ ʝʤʝʩ ʞʘʡʣʳ ʰʫʜʳש 

ʛʝʥʝʨʘʪʦʨʳʥʳש ʤʦʜʫʣʽʥʝ ʪװʩʝʜʽ, ʦʣ ʢʽʜʽʨʽʩ ʩʠʛʥʘʣʳʥʳש ʩʧʝʢʪʨʘʣʜʽ ײץʨʘʤʳʥ 

 ʬʨʝʡʤ ʜʘʫʳʩ ץʧʘʨʘʪʪʳץʘʣʳʧʪʘʩʪʳʨʫʤʝʥ ʘʡʥʘʣʳʩʘʜʳ. ɸץ ʘʡʪʘ ʦʨʥʳʥʘץ

ʜʝʢʦʜʝʨʽʥʝ ʪװʩʝʜʽ, ʞᴅʥʝ ʦʣ IP-ʜʝʩʪʝʣʝʨʽʥ ʮʠʬʨʣʳץ ʩʠʛʥʘʣסʘ ʪװʨʣʝʥʜʽʨʝʜʽ ʞᴅʥʝ 

ʦʥʳש ʜʝʢʦʤʧʨʝʩʩʠʷʩʳʥ ʞʘʩʘʡʜʳ.  

ɼʠʬʬʝʨʝʥʮʠʘʣʜʳ ʞװʡʝʥʽש ʪʝʧʝ-ʪʝשʜʽʛʽʥʽש ʙʦʣʤʘʫʳʥʘʥ ץʘʙʳʣʜʘʫ 

ʞʦʣʳʥʜʘסʳ ʩʠʛʥʘʣʜʳש ʙʽʨ ʙᴇʣʽʛʽ ʪʘʨʘʪʫ ʞʦʣʳʥʘ ʪװʩʝʜʽ, ʙײʣ ʵʣʝʢʪʨʣʽʢ 

ʞʘסשʳʨʳץʪʳש ʧʘʡʜʘ ʙʦʣʫʳʥʘ ᴅʢʝʣʝʜʽ. ʊʘʨʘʪʫ ʞʦʣʳʥʜʘסʳ ʞʘסשʳʨʳץʧʝʥ 

ʢװʨʝʩʫ װʰʽʥ ʞʘסשʳʨʳץ ʞʦʶ ʦʨʥʘʪʳʣסʘʥ. ʆʣ ʞʘסשʳʨʳץ ʢᴇʣʝʤʽʥ ʪʘʣʜʘʡʜʳ 

ʞᴅʥʝ ʪʘʨʘʪʳʣʘʪʳʥ ʩʠʛʥʘʣʜʘʥ ʞʘסשʳʨʳץ ʩʠʛʥʘʣʳʥʳש ʩʠʥʪʝʟʜʝʣʛʝʥ ʢᴇʰʽʨʤʝʩʽʥ 

ʙᴇʣʽʧ ʰʳסʘʨʘʜʳ. ITU-T G.165 ײʩʳʥʳʩ ʪʘʣʘʧʪʘʨʳʥʘ ʩᴅʡʢʝʩ ʙʝʡʽʤʜʝʫ 

ʪʝʪʽʢʪʝʨʽʥʽש ʢᴇʤʝʛʽʤʝʥ ʞʘסשʳʨʳץ ʢʦʤʧʝʥʩʘʪʦʨʣʘʨʳ ᴅʟʽʨʣʝʥʝʜʽ, ʦʣʘʨ 

ʨʝʢʫʨʩʠʚʪʽ ʝʤʝʩ ʙʝʡʽʤʜʝʫ  ʬʠʣʴʪʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ.   

ɯʈ-ʰʣʁ ʟʜʝʨʜʽש ʥʝʛʽʟʛʽ ʞײʤʳʩʳ ʦʣ: 
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- ʬʠʟʠʢʘʣʳץ (ʪײʣסʘʣʳץ) ʠʥʪʝʨʬʝʡʩʪʽש ʢʦʤʤʫʥʠʢʘʮʠʷʣʳץ ʞʝʣʽʤʝʥ ʽʩʢʝ 

 ;ʦʩʫץ

- ʘʙʦʥʝʥʪʪʽʢ ʩʠʛʥʘʣʜʘʫʜʳש ʩʠʛʥʘʣʜʘʨʳʥ ʜʝʪʝʢʪʽʨʣʝʫ ʞᴅʥʝ ʛʝʥʝʨʘʮʠʷʩʳ; 

- ʘʙʦʥʝʥʪʪʽʢ ʩʠʛʥʘʣʜʘʫʜʳש ʩʠʛʥʘʣʜʘʨʳʥ ʜʝʨʝʢʪʝʨ ʢʝʩʪʝʩʽʥʝ ʞᴅʥʝ ʢʝʨʽ 

 ;ʨʣʝʥʜʽʨʫװʘʨʘʡ ʪס

- ʩᴇʡʣʝʫ ʩʠʛʥʘʣʳʥ ʜʝʨʝʢʪʝʨ ʢʝʩʪʝʩʽʥʝ ʞᴅʥʝ ʢʝʨʽ סʘʨʘʡ ʪװʨʣʝʥʜʽʨʫ; 

- ʘʙʦʥʝʥʪʪʝʨʜʽ ץʦʩʫ; 

- ʘʙʦʥʝʥʪʪʽʢ ʩʠʛʥʘʣʜʘʫʜʳש ʩʠʛʥʘʣʜʘʨʳʥ ʞʝʣʽ ʙʦʡʳʥʰʘ ʪʘʨʘʪʫ; 

- ʙʘʡʣʘʥʳʩʪʳ ʘסʳʪʫ. 

1.17 RTP, RTCP ʭʘʪʪʘʤʘʣʘʨʳ 

RTP ʭʘʪʪʘʤʘʩʳ ʩᴇʡʣʝʫ ʞᴅʥʝ ʙʝʡʥʝʘץʧʘʨʘʪʳʥ ʜʝʩʪʝʣʽʢ ʞʘʣסʘʫ ʞʝʣʽʩʽ 

ʙʦʡʥrʰʘ ʥʘץʪʳ ʫʘץʳʪʪʘ ʘʫʳʩʪʳʨʫ װʰʽʥ ץʦʣʜʘʥʳʣʘʜʳ. UDP, RTP 

ʭʘʪʪʘʤʘʩʳʤʝʥ ʙʽʨʽʛʽʧ ʢᴇʣʽʢʪʽʢ ʜʝשʛʝʡʜʝʛʽ ʞײʤʳʩʪʘʨʜʳ ʞʘʩʘʡʜʳ (1.17 ʩʫʨʝʪ). 

 

 
 

1.17 ʩʫʨʝʪ ï RTP/UDP/IP ʭʘʪʪʘʤʘʩʳʥʳש ʜʝשʛʝʡʣʝʨʽ  

 

UDP ʭʘʪʪʘʤʘʩʳ ץʦʩʳʣʳʩʪʳ ʦʨʥʘʪʧʘʡ-ʘץ ʜʝʩʪʝʣʝʨʜʽ ʞʝʪʢʽʟʫ ʞײʤʳʩʳʥ 

ʞʘʩʘʡʜʳ ʞᴅʥʝ RTP ʭʘʪʪʘʤʘʩʳʥʘ ʙʘץʳʣʘʫ ץʦʨʳʪʳʥʜʳʩʳʥʳש ʥʝʛʽʟʽʥʜʝ 

ʤʫʣʴʪʠʧʣʝʢʩʦʨʣʳץ ʞᴅʥʝ ץʘʪʝʣʝʨʜʽ ʪʘʙʫ ʞײʤʳʩʪʘʨʳʥ ײʩʳʥʘʜʳ. פʘʪʝʣʝʨ 

ʪʘʙʳʣסʘʥ ʢʝʟʜʝ ʙײʟʳʣסʘʥ ʜʝʡʪʦʛʨʘʤʤʘʣʘʨʜʳ ʳʩʳʨʳʧ ʪʘʩʪʘʡʜʳ, ʘʣ ʜʝʩʪʝʣʝʨʜʽ 

ʨʝʪʪʝʫ ʞײʤʳʩʳʥ RTP ʭʘʪʪʘʤʘʩʳʥʘ ʞװʢʪʝʣʝʜʽ, ʦʣ ʘסʳʤʜʘסʳ ʜʝʩʪʝʣʝʨʜʽ 

ʥᴇʤ̔ʨʣʝʡʜʽ. ʉʦʥʜʘʡ-ʘץ RTP ʭʘʪʪʘʤʘʩʳ ʪʠʽʤʜʽ ʞװʢʪʝʤʝ ʪװʨʽʥ ʜʝ ץʘʨʘʩʪʳʨʘʜʳ, 

ʘʣ ʜʝʩʪʝʣʝʨʜʽש ʫʘץʳʪʰʘ ʙʝʣʛʽʣʝʨʽʥ ʜʞʠʪʪʝʨʜʽש ʢʝʣʝשʩʽʟ ᴅʩʝʨʽ ץʘʣʧʳʥʘ 

ʢʝʣʪʽʨʝʜʽ. 

RTP ʭʘʪʪʘʤʘʣʳץ ʜʝʨʝʢʪʝʨ ʙʣʦʢʪʘʨʳ  ʜʝʩʪʝʣʝʨ ʜʝʧ ʘʪʘʣʘʜʳ ʞᴅʥʝ 

ʤʫʣʴʪʠʤʝʜʠʷʣʳץ ʜʝʨʝʢʪʝʨʜʽ ʪʘʨʘʪʫ װʰʽʥ ʞײʤʳʩ ʞʘʩʘʡʜʳ, ᴅʨʽ ʘץʧʘʨʘʪʪʳץ 

ʜʝʩʪʝʣʝʨ ʥʝʤʝʩʝ ʜʝʨʝʢʪʝʨ ʜʝʩʪʝʣʝʨʽ ʜʝʧ ʘʪʘʡʜʳ. ɹײʣ ʜʝʩʪʝ ʪʠʽʤʜʽ ʞװʢʪʝʤʝʜʝʥ 

(ʪʳסʳʟʜʘʣסʘʥ ʩᴇʡʣʝʫʣʝʨ, ʙʝʡʥʝʣʝʨ) ʞᴅʥʝ ʜʝʩʪʝ ʪʘץʳʨʳʙʳʥʘʥ ʪײʨʘʜʳ. RTP 

ʭʘʪʪʘʤʘʩʳʥʜʘ ʜʝʩʪʝʣʝʨʜʽ ʫʘץʳʪʳʥʜʘ ʞʝʪʢʽʟʫʛʝ ʢʝʧʽʣʜʽʢ ʙʝʨʝʪʽʥ ʤʝʭʘʥʠʟʤʽ 

ʥʝʤʝʩʝ ץʳʟʤʝʪ ʩʘʧʘʩʳʥʳש ʙʘʩץʘ ʧʘʨʘʤʝʪʨʣʝʨʽ ʞʦץ, ʦʥʳ ʫʘץʳʪʳʤʝʥ ʞʝʪʢʽʟʫʜʽ 

ʙʘʩץʘ ʪᴇʤʝʥʜʝʛʽ ʭʘʪʪʘʤʘʣʘʨ ʞʘʩʘʡʜʳ. RTP ץʘʪʝʣʝʨʜʽ ʪװʟʝʤʝʡʜʽ ʞᴅʥʝ 

ʘסʳʤʜʘʨʜʳ ʙʘץʳʣʘʤʘʡʜʳ. 

ʉʝʘʥʩ ʝʢʽ ʥʘץʪʳ ʢᴇʣʽʢʪʽʢ ʘʜʨʝʩʪʝʨʜʽש ʙʘסʳʪʳʥ, ʷסʥʠ ʙʽʨ ʞʝʣʽʣʽʢ ʘʜʨʝʩ 

ʞᴅʥʝ RTP, RTCP ʝʢʽ ʧʦʨʪʪʳ ʙʝʣʛʽʣʝʡʜʽ. ʉᴇʡʪʽʧ, ʙʝʡʥʝʢʦʥʬʝʨʝʥʮʠʷ װʰʽʥ ʘʫʜʠʦ 
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ʞᴅʥʝ ʙʝʡʥʝʥʽ ʪװʨʣʽ ʙʘסʳʪʪʘסʳ ʧʦʨʪʪʘʨʤʝʥ ᴅʨʪװʨʣʽ ʩʝʘʥʩʪʘ ʞʽʙʝʨʫ ʢʝʨʝʢ. 

ɹʘʡʣʘʥʳʩʪʳש ʘʫʜʠʦ ʞᴅʥʝ ʙʝʡʥʝ ʩʝʘʥʩʪʘʨʳʥʳש ʘʨʘʩʳʥʜʘ RTʉP ʢʘʥʦʥʠʢʘʣʳץ 

ʘʪʘʣʳʤʜʘסʳ ʙʘʡʣʘʥʳʩʪʘʥ ʙʘʩץʘ, ʝʰץʘʥʜʘʡ ץʦʩʳʣʳʩ RTP ʜʝשʛʝʡʜʝ ʞʦץ. RTP 

ʜʝʩʪʝʩʽʥʝ ʙʝʢʽʪʽʣʛʝʥ ʘʪʘʫʳ (12 ʙʘʡʪ), ʘʡʥʳʤʘʣʳ ײʟʘץ ʘʪʘʫʳ ʞᴅʥʝ ʜʝʨʝʢʪʝʨ ᴇʨʽʩʽ 

ʢʽʨʝʜʽ (1.18 ʩʫʨʝʪ). 

 

 
 

1.18 ʩʫʨʝʪ ï RTP ʜʝʩʪʝʩʽʥʽש ʧʽʰʽʥʽ 

 

ɹʘʩ ʪʘץʳʨʳʧʪʳש ʰʝʪʽʥʽש ʤʳʥʘʥʜʘʡ ʤʘסʳʥʘʩʳ ʙʘʨ: 

- (V) ʥײʩץʘʩʳ, 2 ʙʠʪʪʽש, ʭʘʪʪʘʤʘ ʥײʩץʘʩʳʥ ʩᴅʡʢʝʩʪʝʥʜʽʨʝʜʽ, ʘסʳʤʜʘסʳ 

ʥײʩץʘ 2; 

- (P) ץʦʩʳʤʰʘ, 1 ʙʠʪ, ʝʛʝʨ ʙʠʪ 1-ʛʝ ʪʝש ʙʦʣʩʘ, ʦʥʜʘ ʜʝʩʪʝ ʩʦשʳʥʜʘ ʙʽʨ 

ʥʝʤʝʩʝ ʙʽʨʥʝʰʝ ץʦʩʳʤʰʘ ʜʝʩʪʝʣʝʨ ʙʦʣʘʜʳ, ʦʣʘʨ ʢʝʡʙʽʨ ʰʠʬʨʣʘʫ 

ʘʣʛʦʨʠʪʤʜʝʨʽʤʝʥ ץʦʣʜʘʥʳʣʫʳ ʤװʤʢʽʥ; 

- (X) ʢʝשʝʡʪʫ, 1 ʙʠʪ, ʝʛʝʨ 1-ʛʝ ʪʝש ʙʦʣʩʘ, ʦʥʜʘ ʞʘʟʳʣסʘʥ ʙʘʩ 

ʪʘץʳʨʳʧʪʘʨʜʘʥ ʩʦץ שʦʩʳʤʰʘ ʪʘץʳʨʳʧʪʘʨ ʢʝʪʝʜʽ; 

- CSRC (CC) ʝʩʝʧʪʝʫʽʰ, 4 ʙʠʪʪʽש, CSRC ץʦʩʳʣʘʪʳʥ ʢᴇʟʜʝʨʜʽש 

ʠʜʝʥʪʠʬʠʢʘʪʦʨʳ ʙʦʣʘʜʳ, ʦʣʘʨ ʞʘʟʳʣסʳʥ ʪʘץʳʨʳʧʪʘʥ ʢʝʡʽʥ ʢʝʣʝʜʽ. CSRC 

(Contributing Source) ï ʞʽʙʝʨʫʰʽʣʝʨʜʽש ʪʽʟʽʤʽ, ʦʣʘʨʜʳש ʜʝʨʝʢʪʝʨʽ ʦʩʳ 

ʜʝʩʪʝʣʝʨʜʝ ʪʘʨʘʪʳʣʘʜʳ;  

- (M) ʤʘʨʢʝʨ, 1 ʙʠʪ, ʜʝʨʝʢ ʘסʳʥʳʥʳש ʰʝʛʽʥ ʢᴇʨʩʝʪʫ װʰʽʥ 

ʧʘʡʜʘʣʘʥʳʣʘʜʳ, ʤᴅʥʽ ʧʘʡʜʘʣʳ ʞװʢʪʝʤʝ ʪװʨʽʥʝ ʙʘʡʣʘʥʳʩʪʳ (ʙʝʡʥʝ 

ʘץʧʘʨʘʪʪʘʨʜʳ ʪʘʨʘʪʫ ʢʝʟʽʥʜʝ ʦʣ ʬʨʝʡʤ ʩʦשʳʥ ʘʥʳץʪʘʡʜʳ, ʘʣ ʜʘʫʳʩ ʘץʧʘʨʘʪʳʥ 

ʪʘʨʘʪʫ ʢʝʟʽʥʜʝ װʥʩʽʟʜʽʢʪʝʥ ʢʝʡʽʥʛʽ ʙʝʣʩʝʥʜʽ ʢʝʟʝשʥʽש ʙʘʩʳʥ ʘʥʳץʪʘʡʜʳ); 

- (PT) ʪʨʘʬʠʛʽʥʽש ʪװʨʽ, 7 ʙʠʪ, ʧʘʡʜʘʣʳ ʞװʢʪʝʤʝ ʪװʨʽʥ, ץʦʩʳʤʰʘסʘ ץʘʞʝʪʪʽ 

 ;ʳʩʫ ʤʝʥ ʰʠʬʨʣʘʫʜʳ ʩᴅʡʢʝʩʪʝʥʜʽʨʝʜʽץ

- (Sequrnce Number) ʨʝʪʪʽʢ ʥᴇʤʽʨʽ, 16 ʙʠʪ. ʈʝʪʪʽʢ ʥᴇʤʽʨ ʤᴅʥʽ ᴅʨʙʽʨ 

ʞʽʙʝʨʽʣʛʝʥ RTP ʘץʧʘʨʘʪʪʳץ ʜʝʩʪʝʤʝʥ 1 ʩ ʢᴇʙʝʡʽʧ ʦʪʳʨʘʜʳ ʞᴅʥʝ ʦʥʳ 

ʧʘʡʜʘʣʘʥʫʰʳʣʘʨ ʜʝʩʪʝʣʝʨʜʽש ʞʦסʘʣסʘʥʜʳסʳʥ ʙʽʣʫʣʝʨʽ װʰʽʥ ʥʝʤʝʩʝ ʦʣʘʨʜʳ 

ʦʨʥʳʥʘ ʢʝʣʪʽʨʫ װʰʽʥ ץʦʣʜʘʥʘʜʳ. ʈʝʪʪʽʢ ʥᴇʤʽʨʜʽש ʙʘʩʪʧʘץʳ ʢᴇʣʝʤʽ ʢʝʟʜʝʡʩʦץ 

ʪʘשʜʘʣʘʜʳ; 
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- (Timestamp) ʫʘץʳʪʰʘ ʙʝʣʛʽʣʝʫ, 32 ʙʠʪʪʽ, ʧʘʡʜʘʣʳ ʞװʢʪʝʤʝ ʜʝʨʝʢʪʝʨʽʥʽש 

ʘʣסʘʰץʳ ʦʢʪʝʪʽʥ ײץʨʫ װʰʽʥ ʘʨʥʘʣסʘʥ ʫʘץʳʪ ʢʝʟʝשʽʥ ʢᴇʨʩʝʪʝʜʽ. ʊװʨʣʽ 

ʜʝʩʪʝʣʝʨʜʽ ץʘʙʳʣʜʘʫ ʙʘʨʳʩʳʥʜʘ ʢʽʜʽʨʽʩʪʝʨʜʽ ʘʥʳץʪʘʫ װʰʽʥ ʧʘʡʜʘʣʘʥʳʣʘʜʳ, 

  ʘ ʙʽʨʜʝʡ ʢʽʜʽʨʽʩʧʝʥ ʜʝʩʪʝʣʝʨʜʽ ʞʽʙʝʨʫ ʙʘʨʳʩʳʥʜʘסʘʙʳʣʜʘʫʰʳʣʘʨץ

ʜʞʠʪʪʝʨʣʝʨʜʽ ʘʥʳץʪʘʫסʘ ʞᴅʥʝ ʦʥʳש ᴅʩʝʨʽʥ ʞʝשʽʣʜʝʪʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ʄᴅʥʽ 

ʞʽʙʝʨʫʰʽʥʽש ʞʝʨʛʽʣʽʢʪʽ ʩʘסʘʪʳʤʝʥ ʘʥʳץʪʘʣʘʜʳ; 

- SSRC (Synchronization Source Identifier) ʠʜʝʥʪʠʬʠʢʘʪʦʨʳ, 32 ʙʠʪʪʽש, 

SSRC ʩʠʥʭʨʦʥʜʘʫ ʢᴇʟʽʥ ï RTP ʜʝʩʪʝʩʽʥʽש ʘץʧʘʨʘʪ ʢᴇʟʜʝʨʽʥ ʘʥʳץʪʘʡʜʳ. 

ɸʣסʘʰץʳ ʩʠʛʥʘʣ ʢᴇʟʜʝʨʽ (ʤʠʢʨʦʬʦʥʜʘʨ ʥʝʤʝʩʝ ʙʝʡʥʝʢʘʤʝʨʘʣʘʨ), ʩʦʥʳʤʝʥ 

 ʳʣʘʨʳסʨʳʣײץ ʧʘʨʘʪʪʘʨʜʳ ʘʨʘʣʘʩʪʳʨʫץʘʪʘʨ ʢʦʥʬʝʨʝʥʮʠʷ ʢʝʟʽʥʜʝ ʘץ

ʩʠʥʭʨʦʥʜʘʫ ʢᴇʟʜʝʨʽ ʙʦʣʫʳ ʤװʤʢʽʥ (ʩʤʝʩʠʪʝʣʴ). SSRC ʠʜʝʥʪʠʬʠʢʘʪʦʨʳ 

ʢʝʟʜʝʡʩʦץ ʩʘʥʜʳ ʙʽʣʜʽʨʝʜʽ, ʤʫʣʴʪʠʤʝʜʠʷʣʳץ ʩʝʘʥʩʪʳש RTP-ʩʝʩʩʠʷʩʳ װʰʽʥ 

ʦʥʳש ʦʨʥʳ ʘʡʨʳץʰʘ ʙʦʣʳʧ ʢʝʣʝʜʽ. ɽʛʝʨ ץʘʪʳʩʫʰʳ ʙʽʨ סʘʥʘ RTP-ʩʝʩʩʠʷ 

ʰʝשʙʝʨʽʥʜʝ  ʙʽʨʥʝʰʝ ʘסʳʥ ץʘʣʳʧʪʘʩʪʳʨʩʘ (ʤʳʩʘʣʳ, ʙʽʨʥʝʰʝ ʙʝʡʥʝ ʢʘʤʝʨʘ 

ʘʨץʳʣʳ), ʦʥʜʘ ᴅʨʙʽʨ ʘסʳʥ ʘʡʨʳץʰʘ SSRC ʠʜʝʥʪʠʬʠʢʘʪʦʨʳʤʝʥ ʞʘʙʜʳץʪʘʣʫʳ 

ʪʠʽʩ. ɸʣסʘʰץʳ 12 ʦʢʪʝʪ RTP ᴅʨʙʽʨ ʜʝʩʪʝʜʝ ʙʘʨ, ʙײʣ ʢʝʟʜʝ ץʘʪʳʥʘʩʪʳʨסʳʰץʘ 

ʦʨʥʘʪʳʣסʘʥ ʢʝʟʜʝ סʘʥʘ CSRC ʢᴇʟʜʝʨʽʥ ץʦʩʘʪʳʥ ʠʜʝʥʪʠʬʠʢʘʪʦʨʜʳש ᴇʨʽʩʽ ʧʘʡʜʘ 

ʙʦʣʘʜʳ; 

- CSRC (Contributing Source Identifier) ʠʜʝʥʪʠʬʠʢʘʪʦʨʳ 0-ʜʝʥ 15-ʢʝ ʜʝʡʽʥ 

ᴇʨʽʩʪʝʨʜʽ, ᴅʨʙʽʨʝʫʽ 32 ʙʠʪʪʽ ʝʥʛʽʟʝʜʽ. (Contributing Source) ץʘʡʥʘʨ ʢᴇʟʜʝʨʜʽש 

ʪʽʟʽʤʽʥʜʝ ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʢᴇʟʜʝʨʽʥʽש SSRC ʪʽʟʽʤʽ ʦʨʥʘʣʘʩץʘʥ (ʝש ʢᴇʙʽʥʜʝ 15), 

ʦʣʘʨ ʦʩʳ ʜʝʩʪʝʣʝʨʜʽ ץʘʣʳʧʪʘʩʪʳʨʫסʘ ץʘʪʳʥʘʩץʘʥ. ʀʜʝʥʪʠʬʠʢʘʪʦʨʣʘʨʜʳש ʩʘʥʳ 

ʉʉ ᴇʨʽʩʽʤʝʥ ʙʝʨʽʣʝʜʽ. ʄʳʩʘʣ ʨʝʪʽʥʜʝ ʜʘʫʳʩ ʢʦʥʬʝʨʝʥʮʠʷʩʳʥ ʘʣʫסʘ ʙʦʣʘʜʳ, 

ʦʣʘʨ ᴇʟ SSRC ʠʜʝʥʪʠʬʠʢʘʪʦʨʳʤʝʥ ʙʘʨʣʳץ ץʘʪʳʩʫʰʳʣʘʨʜʳש ʩᴇʟʜʝʨʽ ʙʘʨ RTP-

ʜʝʩʪʝʩʽʥ ʪʘʨʘʪʘʜʳ. CSRC ʠʜʝʥʪʠʬʠʢʘʪʦʨʣʘʨʜʳש ʪʽʟʽʤʽʥ ʞʘʩʘʫʰʳʣʘʨ ʦʩʳʣʘʨ 

ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ, ʘʣ ʙʘʨʣʳץ ʢʦʥʬʝʨʝʥʮʠʜ̫ʘ SSRC ʞʘʣʧʳ ʠʜʝʥʪʠʬʠʢʘʪʦʨʳ 

ʙʘʨ. 

ɸץʧʘʨʘʪʪʳ ʪʘʨʘʪʫʜʳש ʙʘץʳʣʘʫ ʭʘʪʪʘʤʘʩʳ ʥʘץʪʳ ʫʘץʳʪ ʘʨʘʣʳסʳʥʜʘ  

RTCP (Real Time Transport Control Protocol) RTP ʙʘʡʣʘʥʳʩʳʥʳש ʩʝʘʥʩʳ 

ʪʫʨʘʣʳ ʝʩʝʧʪʝʫ ʞװʨʛʽʟʝʜʽ. RTCP ʭʘʪʪʘʤʘʩʳ (ץʘʙʳʣʜʘʫʰʳʜʘʥ ץʘʣʘʡ ʙʦʣʩʘ 

ʞʽʙʝʨʫʰʽʜʝʥ ʜʝ ʩʦʣʘʡ) ʜʝʩʪʝʣʝʨʜʽ ʘʣʤʘʩʫ ʘʨץʳʣʳ ץʘʙʳʣʜʘʫʰʳ ʤʝʥ 

ʞʽʙʝʨʫʰʽʥʽש ʘʨʘʩʳʥʜʘ ʙʘʡʣʘʥʳʩʪʳ ץʦʣʜʘʡ ʦʪʳʨʳʧ, ʞʽʙʝʨʽʣʛʝʥ ʞᴅʥʝ ʞʦסʘʣסʘʥ 

ʜʝʩʪʝʣʝʨʜʽש ʩʘʥʳ, ʜʞʠʪʪʝʨ ʤᴅʥʽ ʪʫʨʘʣʳ ʤᴅʣʽʤʝʪʪʝʨʜʽ ʪʘʨʘʪʘʜʳ. ʉʝʩʩʠʷסʘ 

 ʰʽʥװ ʳʣʘʫʳץʰʽʥ ʞᴅʥʝ ʩʘʧʘʩʳʥ ʙʘװ ʧʘʨʘʪʪʘʨʜʳ ʪʘʨʘʪʫץʘʪʳʩʫʰʳʣʘʨ ʪʫʨʘʣʳ  ʘץ

 .ʦʣʜʘʥʳʣʘʜʳץ ʘʪʘʨ RTPץ ʥʝʤʽ TCP ʤʝʥװ

RTCP ʭʘʪʪʘʤʘʩʳʥʳש ʥʝʛʽʟʛʽ ʬʫʥʢʮʠʷʣʘʨʳ: 

- ʜʝʨʝʢ ʪʘʨʘʪʫ ʩʘʧʘʩʳʥ ʙʘסʘʣʘʫ װʰʽʥ ʢʝʨʽ ʙʘʡʣʘʥʳʩʪʳ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ; 

- ʞʽʙʝʨʫʰʽʥʽש ʠʜʝʥʪʠʬʠʢʘʮʠʷʩ ;r 

- ʤʘʩʰʪʘʙʪʘʫ; 

- ʩʝʘʥʩʪʳ ʙʘʩץʘʨʫ. 

1.18 IP-ʪʝʣʝʬʦʥʠʷʩʳʥʳש ʞʝʪʽʩʪʽʢʪʝʨʽ ʤʝʥ ʢʝʤʰʽʣʽʢʪʝʨ ̔

IP-ʪʝʣʝʬʦʥʠʷ ʞʝʪʽʩʪʽʢʪʝʨʽ: 
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- ʢʦʥʚʝʨʛʝʥʮʠʷ ʪʘʣʘʧʪʘʨʳʥ ץʘʥʘסʘʪʪʘʥʜʳʨʘ ʦʪʳʨʳʧ ʜʘʫʳʩ ʧʝʥ 

ʜʝʨʝʢʪʝʨʜʽ ץʦʣʜʘʫ; 

 ;ץʳʨʣʳץʪײ -

 ;ʳסʘʨʘʧʘʡʳʤʜʳʣʳץ שʳʥʳסʦʥʜʳʨץ ʳץʘʰסʥʳ ʪᴇʤʝʥ ʞᴅʥʝ ʘʣײץ -

- ʽʩʢʝ ʘʩʳʨʫ װʜʝʨʽʩʽʥʜʝ ץʳʟʤʝʪ ʢᴇʨʩʝʪʫʜʽץ שʦʣ ʞʝʪʽʤʜʽʣʽʛʽ, ʠʢʝʤʜʽʣʽʛʽ 

ʞᴅʥʝ  ʬʫʥʢʮʠʦʥʘʣʜʳʣʳסʳ; 

- ʞʝʨ ʰʘʨʳ ʤʝʥ ᴅʣʝʤ ʙʦʡʳʥʰʘ ʩᴇʡʣʝʩʫʜʽש ʪᴇʤʝʥʛʽ ʙʘסʘʩʳ; 

- ʪʝʣʝʬʦʥ ʨʝʪʽʥʜʝ ʢʦʤʧʴʶʪʝʨʜʽ ʧʘʡʜʘʣʘʥʫ ʤװʤʢʽʥʜʽʛʽ; 

- ʪʝʣʝʬʦʥʥʳש ʢʦʤʧʴʶʪʝʨʛʝ ץʦʩʳʣʫ ʤװʤʢʽʥʜʽʛʽ; 

- Skype, SIP ʞᴅʥʝ VoIP ʙʘʩץʘ ʜʘ ʪװʨʣʝʨʽʤʝʥ ʰʦסʳʨʣʘʥʫʳ; 

- ʜᴅʩʪװʨʣʽ ʪʝʣʝʬʦʥʜʳץ ʞʝʣʽʣʝʨʤʝʥ ʰʦסʳʨʣʘʥʫʳ; 

 ;ʳʨʣʘʥʫʳסʰʦ שʷʣʳ ʞʝʣʽʣʝʨ ʤʝʥ ʙʘʡʣʘʥʳʩ ʦʧʝʨʘʪʦʨʣʘʨʳʥʳײ -

- ʜʘʫʳʩ ʙʘʡʣʘʥʳʩʳ ʤʝʥ ʙʠʟʥʝʩ-ץʦʩʳʤʰʘʣʘʨʳʥʳץ שʳʟʤʝʪʪʝʨʽʥʽש 

ʰʦסʳʨʣʘʥʫ ʤװʤʢʽʥʜʽʢʪʝʨʽ (ʜʘʫʳʩʪʳץ ʩᴅʣʝʤʜʝʩʫ, ʠʥʪʝʨʘʢʪʠʚʪʽ ʜʘʫʳʩʪʳץ ʤᴅʟʽʨ 

ʞװʡʝʩʽ, ʜʘʫʳʩʪʳץ ʧʦʰʪʘ ʞװʡʝʩʽ, ʢʦʥʬʝʨʝʥʮ-ʙʘʡʣʘʥʳʩ, Call-ʦʨʪʘʣʳץʪʘʨ, 

ʜʠʩʧʝʪʯʝʨʣʽʢ ץʦʩʳʤʰʘʣʘʨ, CRM-ʞװʡʝʣʝʨʽ ʞᴅʥʝ ʪ.ʙ.); 

- ʀʥʪʝʨʥʝʪ ʞʽʣʽʩʽ ʥʝʤʝʩʝ ɾɺɾ ʦʨʪʘץ ʥᴇʤʽʨʣʽʢ ʞʦʩʧʘʨʳʥʳש ʢᴇʤʝʛʽʤʝʥ  

ʤʝʢʝʤʝ ʬʠʣʠʘʣʜʘʨʳʥ ʙʽʨʳסשʘʡ ʪʝʣʝʬʦʥ ʞʝʣʽʩʽʥʝ ץʦʩʫ, ʥᴅʪʠʞʝʩʽʥʜʝ  

ʙᴇʣʽʤʰʝʣʝʨ ʘʨʘʩʳʥʜʘ ʙʘʡʣʘʥʳʩ ʘץʳʩʳʟ ʙʦʣʘʜʳ; 

- ʞʘשʘ סʠʤʘʨʘʪץʘ ʝʰץʘʥʜʘʡ ʰʳסʳʥʩʳʟ ʢᴇʰʫ ʙʘʨʳʩʳʥʜʘ ʢʦʨʧʦʨʘʪʠʚʪʽ 

ʪʝʣʝʬʦʥ ʥᴇʤʽʨʽʥʽש  ʩʘץʪʘʣʫʳ; 

- ʙʽʨʥʝʰʝ ʘʨʥʘʩʳ ʙʘʨ ʢᴇʧ ʘʨʥʘʣʳ ʪʽʢʝʣʝʡ ʥᴇʤʽʨ ʘʣʫ ʤװʤʢʽʥʜʽʛʽ; 

- IP-ʞʝʣʽʩʽ ʘʨץʳʣʳ ץʦשʳʨʘʫʣʘʨʜʳ ʙʘʩץʘ ʤʝʢʝʥʞʘʡסʘ ʞʽʙʝʨʫ ʤװʤʢʽʥʜʽʛʽ; 

- ʰʘץʳʨʫʣʘʨʜʳ ᴇשʜʝʫ ʦʨʪʘʣʳץʪʘʨʳʥ ײץʨʫ ʤװʤʢʽʥʜʽʢʪʝʨʽ; 

- ʩʝʢʫʥʜʪ  r ʪʘʨʠʬʠʢʘʮʠʷ, ײʟʘץʪʳסʳ 15 ʩʝʢʫʥʜ ʰʘץʳʨʫʣʘʨʜʳש 

ʪʘʨʠʬʪʝʥʙʝʫʽ; 

- ʙʦʩ ʝʤʝʩ ʞʝʣʽʣʝʨʜʽש ʙʦʣʤʘʫʳ (ʙʘʩץʘ ʤʝʢʝʥʞʘʡסʘ ʞʽʙʝʨʫ ʪʝʣʝʬʦʥ 

ʩʝʨʚʝʨʽʥʝ ʪװʩʝʜʽ ʞᴅʥʝ ɼʂ ʪװʩʝʜʽ); 

- ʬʘʢʩʧʝʥ ʞʽʙʝʨʫ ᴇʪʝ ʞʘץʩʳ ʦʨʳʥʜʘʣʘʜʳ. ɹײʣ ʢʝʟʜʝ 64 ʢʙʠʪ/ʩ-ʪʘʥ 9,6 

ʢʙʠʪ/ʩ-ץʘ ʜʝʡʽʥ ʩʳסʫ ʝʩʝʙʽʥʝʥ ᴇʪʢʽʟʫ ʞʦʣʘסʳ ʪᴇʤʝʥʜʝʡʜʽ, ʦʣ ʘʨʥʘʜʘסʳ 

ʞװʢʪʝʤʝʥʽ ʪᴇʤʝʥʜʝʪʝʜʽ; 

- ʀʥʪʝʨʥʝʪʧʝʥ ʙʘʡʣʘʥʳʩ, ʙײʣ ʪʝʢ ʜʘʫʳʩ ʥʝ ʙʘʩץʘ ʭʘʙʘʨʣʘʤʘʣʘʨʜʳ ʪʘʨʘʪʫ 

 ;ʦʣ ʞʝʪʢʽʟʫ ʜʝʛʝʥ ʩᴇʟץ ʘסʘ ʨʝʩʫʨʩʪʘʨץʘʪʘʨ ʙʘʩץ ʘʥʘ ʝʤʝʩ, ʩʦʥʳʤʝʥס

- ʐᴆʆ (ʎʆɺ) ײץʨʫ ʤװʤʢʽʥʜʽʛʽ; 

- VPN ץʦʣʜʘʥʫ; 

- click2Dial ʞʘשʘ ʤװʤʢʽʥʜʽʢʪʝʨʽ ï  ʢʦʤʧʘʥʠʷ Web-ʩʘʡʪʳʥʘʥ ʪʽʢʝʣʝʡ 

 ;ʤʢʽʥʜʽʛʽװʳʨʘʫ ʰʘʣʫ ʤשʦץ

-  IVR ʥʝʛʽʟʽʥʜʝʛʽ ʜʘʫʳʩ ʘʚʪʦʠʥʬʦʨʤʘʪʦʨʣʘʨ (Interactive Voice Response); 

- ʞʝʣʽʜʝ ʘʙʦʥʝʥʪʪʽש ʙʦʣʫʳʥ ʘʥʳץʪʘʫ; 

- IP-ʪʝʣʝʬʦʥʠʷ ʩײʨʘʫ ʩʘʣʫסʘ ץʦʩʳʣʫʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ. 

IP-ʪʝʣʝʬʦʥʠʷʩʳʥʳש ʢʝʤʰʽʣʽʢʪʝʨʽ: 

- IP-ʞʝʣʽ ʘʨץʳʣʳ ʜʘʫʳʩ ʘץʧʘʨʘʪʳ ʙʘʨ ʜʝʩʪʝʣʝʨ ᴇʪʢʝʥ ʢʝʟʜʝ, ʢᴇʧʪʝʛʝʥ 

ʬʘʢʪʦʨʣʘʨסʘ ʙʘʡʣʘʥʳʩʪʳ, ʞʝʣʽʣʽʢ ײץʨʳʣסʳʣʘʨʤʝʥ ᴇשʜʝʫ ʩʘʣʜʘʨʳʥʘʥ ʢʽʜʽʨʽʩ 
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ʧʘʡʜʘ ʙʦʣʘʜʳ. ᴄʩʝʨʽ  ץʦסʘʤʜʳץ ʀʥʪʝʨʥʝʪ ʘʨʥʘʣʘʨʳʥ ʧʘʡʜʘʣʘʥסʘʥ ʢʝʟʜʝ, ᴇʟʽʥʽש 

ʞʝʨʛʽʣʽʢʪʽ ʞʝʣʽʣʝʨʽʥʝʥ ʪʳʩ ʙײʣ ʬʘʢʪʦʨʣʘʨסʘ ᴅʩʝʨ ʝʪʫ ʽʩ ʞװʟʽʥʜʝ ʤװʤʢʽʥ ʝʤʝʩ; 

- ʩʪʘʥʜʘʨʪʪʳ ʪʝʣʝʬʦʥ ʞʝʣʽʩʽʥʝ ץʘʨʘסʘʥʜʘ ʵʣʝʢʪʨ ץʫʘʪʳ ʽʩʪʝʥ ʰʳץץʘʥ 

ʢʝʟʜʝ ʙʘʡʣʘʥʳʩ װʟʽʣʝʜʽ; 

- ʩʽʟ ץʦשʳʨʘʫ ʰʘʣסʘʥ ʦʧʝʨʘʪʦʨʜʳש ʘʫʳʣʜʳץ ʥʝʤʝʩʝ ʪʽʧʪʽ ץʘʣʘʣʳץ 

ʪʝʣʝʬʦʥ ʞʝʣʽʩʽʥʝ ʰʳסʘ ʘʣʤʘʡʜʳ; 

- IP-ʞʝʣʽʩʽ ʘʨץʳʣʳ ʚʠʨʫʩʪʘʨ ʝʥʫʽ ʤװʤʢʽʥ; 

- ʙʘסʜʘʨʣʘʤʘʣʳץ IP-ʪʝʣʝʬʦʥʳʥ ʧʘʡʜʘʣʘʥʫ ʙʘʨʳʩʳʥʜʘ ʢʦʤʧʴʶʪʝʨʜʽ ץʦʩʫ 

 ʢʪʝʫ ʞᴅʥʝ ʤʠʢʨʦʬʦʥ ʤʝʥװʘʤʪʫʜʳ ʞץ ץʜʘʨʣʘʤʘʣʳסʘʞʝʪ, ʪʠʽʩʪʽ ʙʘץ

 ;ʘʫ ʢʝʨʝʢסʘʧʪʘʨʜʳ ʞʘʣץʣʘײץ

- ʘʧʧʘʨʘʪʪʳץ IP-ʪʝʣʝʬʦʥʜʘʨ ץʳʤʙʘʪ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ ʞᴅʥʝ ʙʝʣʛʽʣʽ ʙʽʨ 

ʠʥʪʝʨʥʝʪ ʧʨʦʚʘʡʜʝʨʣʝʨʛʝ ץʘʨʘʡ ʪװʟʝʪʫʜʽ ʪʘʣʘʧ ʝʪʝʜʽ; 

 .ʙʦʣʤʘʫʳ שʪʝʪʽʢʪʝʨʽʥʽ שʢʝʧʽʣʜʽ ʩʘʧʘʩʳʥʳ שʳʟʤʝʪ ʢᴇʨʩʝʪʫʜʽץ -

1.19 IP-ʪʝʣʝʬʦʥʠʷ ʞʝʣʽʩʽʥʽש ʽʩʢʝ ʘʩʳʨʳʣʫ ᴅʜʽʩʪʝʨʽʥ ʩʘʣʳʩʪʳʨʫ 

ת  hᴅʜʽʩ ʥʝʛʽʟʽʥʜʝ IP-ʪʝʣʝʬʦʥʠʷ ʞʝʣʽʩʽʥʽש ʽʩʢʝ ʘʩʳʨʳʣʫ (1.19 ʩʫʨʝʪ): 
 

 
 

1.19 ʩʫʨʝʪ ï IP-ʪʝʣʝʬʦʥʠʷ ʞʝʣʽʩʥ̔ ʽʩʢʝ ʘʩʳʨʫ ʪᴅʩʽʣʜʝʨʽ 

 

- H.323 ITU-T ײʩʳʥʳʤʜʘʨʳ ʥʝʛʽʟʽʥʜʝ. rפ ʟʤʝʪ ʢᴇʨʩʝʪʫʜʽש ʢʝʧʽʣʜʽʢ 

ʩʘʧʘʩʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʧʝʡʪʽʥ, ʜʝʩʪʝʣʽʢ ʞʝʣʽ ʪʝʭʥʦʣʦʛʠʷʩʳʥʜʘ 

ʤʫʣʴʪʠʤʝʜʠʷʣʳץ ʙʘʡʣʘʥʳʩ ʞװʡʝʣʝʨʽʥʝ ʘʨʥʘʣסʘʥ ץʦʣʰʘʪʳʨ ʪᴅʨʽʟʜʽ ײץʨʳʣʳʤʳ. 

H.323 ײʩʳʥʳʩʳ ʙʦʡʳʥʰʘ ʝʢʽ ʧʘʡʜʘʣʘʥʫʰʳʣʘʨ ʘʨʘʩʳʥʜʘסʳ ʙʘʡʣʘʥʳʩ 

ʩʮʝʥʘʨʠʽʥʜʝ ʢװʨʜʝʣʽ ʭʘʪʪʘʤʘʣʘʨ ʞʠʳʥʪʳסʳ ʙʘʨ ʞᴅʥʝ ʦʣ ʢᴇʧʪʝʛʝʥ ʩײʨʘʫ ʩʘʣʫ 

ʤʝʥ ʞʘʫʘʧ ץʘʡʪʘʨʫʜʘʥ ʪײʨʘʜʳ. H.323 ʭʘʪʪʘʤʘʥʳש ʥʝʛʽʟʽʥʜʝ ʩʘʣʳʥסʘʥ ʞʝʣʽʣʝʨ 

ʪʝʣʝʬʦʥʠʷ ʞʝʣʽʣʝʨʤʝʥ ʰʦסʳʨʣʘʥʫסʘ ʙʘסʳʪʪʘʣסʘʥ ʞᴅʥʝ ʦʣʘʨʜʳ ʜʝʨʝʢʪʝʨ 

ʞʝʣʽʩʽʥʝ ʞװʢʪʝʣʛʝʥ ISDN ʞʝʣʽʩʽ ʨʝʪʽʥʜʝ ץʘʨʘʩʪʳʨʫסʘ ʙʦʣʘʜʳ. ɸʪʘʧ ʘʡʪץʘʥʜʘ, 

ʤײʥʜʘʡ IP-ʪʝʣʝʬʦʥʠʷ ʞʝʣʽʣʝʨʽʥʜʝʛʽ ץʦʩʳʣʫ ʨᴅʩʽʤʽ ITU-T Q.931 ʥʝʛʽʟʜʝʣʛʝʥ 

ʞᴅʥʝ ISDN ʞʝʣʽʣʝʨʽʥʜʝ ʩʦʣ ʨᴅʩʽʤʤʝʥ ʙʽʨʜʝʡ ʜʝʨʣʽʢ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɹײʣ 

ʦʧʝʨʘʮʠʷ ץʘʣʘʘʨʘʣʳץ ʞᴅʥʝ ʭʘʣʳץʘʨʘʣʳץ ʙʘʡʣʘʥʳʩ ץʳʟʤʝʪʪʝʨʽʥ ײʩʳʥʫ װʰʽʥ IP 
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ʜʝʩʪʝʣʝʨʽʥ ʤʘʨʰʨʫʪʪʘʫ ʘʨץʳʣʳ ʞʝʣʽʥʽ ʧʘʡʜʘʣʘʥסʳʩ  r ʢʝʣʝʪʽʥ ʞʝʨʛʽʣʽʢʪʽ 

ʪʝʣʝʬʦʥ ʙʘʡʣʘʥʳʩʳʥʳש ʦʧʝʨʘʪʦʨʣʘʨʳʥʘ ʙʘסʳʪʪʘʣסʘʥ; 

- 1999 ʞʳʣʳ IETF ʢʦʤʠʪʝʪʽʥʽש MMUSIC (ʂᴇʧʧʘʨʪʠʷʣʳץ ʄʫʣʴʪʠʤʝʜʠʘ 

Session Control ɾײʤʳʩ ʪʦʙʳ) ʞײʤʳʩ ʪʦʙʳ ײʩʳʥסʘʥ ɯʈ-ʪʝʣʝʬʦʥʠʷ ʞʝʣʽʩʽʥ ײץʨʫ 

SIP ʭʘʪʪʘʤʘʩʳʥʳש ʞײʤʳʩʳʤʝʥ ʥʝʛʽʟʜʝʣʛʝʥ. SIP ʜʝʛʝʥʽʤʽʟ ʤᴅʪʽʥʛʝ ʥʝʛʽʟʜʝʣʛʝʥ 

ʭʘʪʪʘʤʘ, IETF ʢʦʤʠʪʝʪʽʥʽש ᴅʟʽʨʣʝʛʝʥ ʞʘᴃʘʥʜʳץ ʤʫʣʴʪʠʤʝʜʠʷʣʳץ ʩᴅʫʣʝʪ ʙᴇʣʽʛʽ 

ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. SIP ʭʘʪʪʘʤʘʩʳ H.323 ʭʘʪʪʘʤʘʩʳʥʘʥ ᴅʣʜʝץʘʡʜʘ ץʘʨʘʧʘʡʳʤ, 

ʙʽʨʘץ ʦʣ ʤʝʤʣʝʢʝʪʪʽʢ ʪʝʣʝʬʦʥ ʞʝʣʽʩʽʥʽש ᴇʟʘʨʘ ץʘʪʳʥʘʩʳ װʰʽʥ ᴅʣʜʝץʘʡʜʘ ʘʟ 

ʞʘʨʘʤʜʳ. HTTP ʭʘʪʪʘʤʘʩʳʥʘ ʥʝʛʽʟʜʝʣʛʝʥ SIP ʭʘʪʪʘʤʘʩʳ PSTN 

ʧʘʡʜʘʣʘʥʳʣʘʪʳʥ ʩʠʛʥʘʣʜʳץ ʞװʡʝʣʝʨʤʝʥ ʢʝʣʽʩʫʽ ץʠʳʥ, ʙʽʨʘץ ʠʥʪʝʨʥʝʪ 

 ʜʘʡʜʘ IP-ʪʝʣʝʬʦʥʠʷסʣ ʞʘײʩʳ, ᴇʡʪʢʝʥʽ ʙץʰʽʥ ʞʘװ ʳʟʤʝʪʽʥ ʞʝʪʢʽʟʫʰʽʣʝʨץ

ʢʦʤʧʘʥʠʷ ײʩʳʥʘʪʳʥ ץʳʟʤʝʪʪʝʨʜʽש ʙʽʨ ʙᴇʣʽʛʽ ʞᴅʥʝ ʀʥʪʝʨʥʝʪʢʝ ʞװʢʪʝʤʝ ʨʝʪʽʥʜʝ 

ʙʦʣʫʳ ʤװʤʢʽʥ; 

- ʆʣ IETF, MEGACO ʞײʤʳʩ ʪʦʙʳ ײʩʳʥסʘʥ MGCP ʭʘʪʪʘʤʘʥʳש (Control 

Protocol ʢᴇʣʽʢʪʽʢ ʰʣʶʟʽʥ ʙʘʩץʘʨʫ ʭʘʪʪʘʤʘʩʳ) ʥʝʛʽʟʽʥʜʝ ʞװʟʝʛʝ ʘʩʳʨʳʣʘʜʳ. 

ɹײʣ ᴅʜʽʩ ʜᴅʩʪװʨʣʽ ʪʝʣʝʬʦʥʠʷ ʞʝʣʽʣʝʨʽʥ ʘʣʤʘʩʪʳʨʘʪʳʥ IP-ʪʝʣʝʬʦʥʠʷ, 

ʞʘᴃʘʥʜʳץ ʞʝʣʽʣʝʨʽʥ ʪʘʨʤʘץʪʘʫ װʰʽʥ ʞʘץʩʳ ʢʝʣʝʜʽ. ɹײʣ ʰʝʰʽʤ ʰʣʶʟ 

ʢʦʥʪʨʦʣʣʝʨ ʘʨץʳʣʳ ʞʝʣʽʣʽʢ ʢᴇʣʝʤʜʽʣʽʢ ʞᴅʥʝ ʞʝʣʽʣʽʢ ʙʘʩץʘʨʫ ʞʝשʽʣʜʽʛʽʥ 

 ʡʣʝʩʽʤʜʽ ʞʝʣʽʣʝʨʽʥװ ʪʳ ʊʉʆʇץʣ ʭʘʪʪʘʤʘ H.323 ʩʠʷײʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ. ɹץ

ʦʨʥʘʪʫ װʰʽʥ ץʦʣʘʡʣʳ.  

ʆʩʳ ʭʘʪʪʘʤʘʥʳש ʥʝʛʽʟʛʽ ʢʝʤʰʽʣʽʢʪʝʨʽʥʝ ʘʷץʪʘʣʤʘסʘʥ ʩʪʘʥʜʘʨʪʪʘʨʜʳש 

ʘʷץʪʘʣʤʘʫʳʥ ʞʘʪץʳʟʫסʘ ʙʦʣʘʜʳ. ʊʝʣʝʢʦʤʤʫʥʠʢʘʮʠʷʣʳץ ʞʘʙʜʳץʪʘʨʜʳש ʪװʨʣʽ 

ᴇʥʜʽʨʫʰʽʣʝʨ ̔ ᴅʟʽʨʣʝʛʝʥ ʪʘʨʘʪʳʣʘʪʳʥ ʰʣʶʟʜʝʨʽʥʽש ʬʫʥʢʮʠʦʥʘʣʜʳץ 

ʢʦʤʧʦʥʝʥʪʪʝʨʽ ʪʦʣʳץ ʩᴅʡʢʝʩ ʢʝʣʤʝʡʜʽ. ʉʽʟ ʪװʨʣʽ ᴇʥʜʽʨʫʰʽʣʝʨʜʽש 

ʞʘʙʜʳץʪʘʨʳʥʜʘ ʞʝʣʽ ײץʨʘ ʘʣʤʘʡʩʳʟ.  

ʉʦʥʜʘʡ-ʘץ, ʦʨʪʘץ ʥᴇʤʽʨʣʽʢ ʢʝשʽʩʪʽʢʪʽ ײץʨʫʜʘ ץʘʞʝʪʪʽ ʙʦʣʘʪʳʥ ʪʝʛʽ ʙᴇʣʝʢ 

ʞʝʣʽʣʝʨʜʽ ʙʽʨʽʢʪʽʨʫʛʝ ʙʦʣʤʘʡʜʳ. 

ʉʦʥʳʤʝʥ ץʘʪʘʨ IP-ʪʝʣʝʬʦʥʠʷ ץʳʟʤʝʪʽʥʽש ʠʝʛʝʨʽ SIP ʭʘʪʪʘʤʘʩʳ ʥʝʛʽʟʽʥʜʝ 

SIP-ʪʝʣʝʬʦʥ ʠʥʪʝʨʥʝʪ ץʳʟʤʝʪʽʥʽש ʧʨʦʚʘʡʜʝʨʽʥʝʥ (ʪʝʛʽʥ ʧʨʦʛʨʘʤʤʘʣʳץ 

ʪʝʣʝʬʦʥʜʘʨʜʳ ʧʘʡʜʘʣʘʥʫסʘ ʙʦʣʘʜʳ) ʩʘʪʳʧ ʘʣʫ  rʪʠʽʩ ʞᴅʥʝ IP-ʪʝʣʝʬʦʥʠʷ, H.323 

ʞᴅʥʝ MGCP ᴇʪʫ, ʘʨʪʳץ ץʦʣ ʞʝʪʢʽʟʫ ײץʨʳʣסʳʩʳʥʩʳʟ, ʢᴇʨʽʥʙʝʡʪʽʥ ʙʦʣʘʜʳ (1.5 

ʢʝʩʪʝ). 

 

1.5 ʢʝʩʪʝ ï ɯʈ-ʪʝʣʝʬʦʥʠʷ ʞʝʣʽʩʽʥ ʽʩʢʝ ʘʩʳʨʫʜʳש ʪᴅʩʽʣʜʝʨʽʥ ʩʘʣʳʩʪʳʨʫ  

ɸʪʘʫʳ ʅ.323 SIP MGCP 

ɸʨʭʠʪʝʢʪʫʨʘʩʳ 

  (ʨʳʣʳʤʳײץ)

ʂʣʠʝʥʪ-ʩʝʨʚʝʨ 

ʐʝʢ-ʰʝʛʽ 

ʂʣʠʝʥʪ-ʩʝʨʚʝʨ 

ʊʦʯʢʘ-ʪʦʯʢʘ 

(ʐʝʢ-ʰʝʛʽ) 

ʂʣʠʝʥʪ-ʩʝʨʚʝʨ 

 

ʂװʨʜʝʣʽʛʽ  ɾʦסʘʨʳ  ʊᴇʤʝʥ  ɾʦסʘʨʳ 

ʄװʤʢʽʥʜʽʛʽ ʊʦʣʳפ ץʘʨʘʧʘʡʳʤ  ɯʰʽʥʘʨʘ  

ɸʫץʳʤʜʳסʳ  ʅʘʰʘʨ   ɾʘץʩʳ  ʆʨʪʘʰʘ  

 ʘʨʳ ʊᴇʤʝʥ  ʆʨʪʘʰʘסʥʳ  ɾʦײפ
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2 H.323 ʞʝʣʽʩʽ ʥʝʛʽʟʽʥʜʝʛʽ ɯʈ-ʪʝʣʝʬʦʥʠʷ ʞʝʣʽʣʝʨʽ   

2.1 ʄʫʣʴʪʠʤʝʜʠʷʣʳץ ʙʘʡʣʘʥʳʩ ʩʪʘʥʜʘʨʪʪʘʨʳ 

1990 ʞʳʣʳ ITU-T ʘʣסʘʰץʳ ʅ.320 ײʩʳʥʳʤʜʘʨ rᴅʟʽʨʣʝʥʜʽ, ʦʣʘʨ ʩʦʣ ʢʝʟʜʝ 

ʮʠʬʨʣʳץ ISDN ʞʝʣʽʣʝʨʽʥʝ ʪʘʨʘʣסʘʥ ʙʝʡʥʝ ʪʝʣʝʬʦʥʠʷ ʞʝʣʽʣʝʨʽʥʝ ʞʘʪʘʪʳʥ. 

ʂʝʣʝʩʽ ITU-T ײʩʳʥʳʤʜʘʨʳ ᴅʨʪװʨʣʽ ʞʝʣʽʣʽʢ ʦʨʪʘʜʘ ʞײʤʳʩ ʽʩʪʝʡʪʽʥ 

ʤʫʣʴʪʠʤʝʜʠʷʣʳץ ʙʘʡʣʘʥʳʩ ʞװʡʝʣʝʨʽʥʝ ʘʨʥʘʣסʘʥ. 

ʅ.320 ʩʪʘʥʜʘʨʪʳ N-ISDN ɺ-ʘʨʥʘʣʘʨʳ ʙʦʡʳʥʰʘ ʙʝʡʥʝʘץʧʘʨʘʪʪʳץ 

ʙʘʡʣʘʥʳʩʪʳ ײʡʳʤʜʘʩʪʳʨʫ װʰʽʥ ʞʘʩʘʣסʘʥ. ɹʝʡʥʝʘץʧʘʨʘʪʪʳ ʢʦʜʘʣʘʫ װʰʽʥ 

ʅ.261 ײʩʳʥʳʤʳ ITU-T ײץʨʳʣסʘʥ, ʦʣ ʙʝʡʥʝʣʝʨʜʽש ʝʢʽ ʬʦʨʤʘʪʳʥ ï 30 ʬʨʝʡʤ/ʩ 

ʞʠʽʣʽʢʪʽ ʬʨʝʡʤʜʝʨʽ352 ש ʭ 288 ʧʠʢʩʝʣʤʝʥ ʰʝʰʽʣʛʝʥ ʝʨʽʢʪʽ CIF ʬʦʨʤʘʪ rʤʝʥ 

176 ʭ 144  ʧʠʢʩʝʣʤʝʥ ʰʝʰʽʣʛʝʥ ʝʨʽʢʩʽʟ QCIF ʬʦʨʤʘʪʳʥ ʙʘʡʣʘʥʳʩʪʳʨʘʜʳ. 

G.711, G.722 ʤʝʥ G.728 ʢʦʜʝʢʪʝʨʽʤʝʥ ʩᴇʟʜʽ ʢʦʜʘʣʘʡʜʳ. ɸʣ ץʦʩʳʣʳʩʪʘʨʜʳש 

ʦʨʥʘʪʳʣסʘʥʳʥ ʞᴅʥʝ ʙװʣʽʥʛʝʥʽʥ, ʜʝʨʝʢʪʝʨ ʬʨʝʡʤʜʝʨʽʥʽײץ שʨʳʣסʘʥʳʥ, 

ʤʫʣɹʪʠʧʣʝʢʩʝʨʣʝʫ, ʧʘʡʜʘʣʘʥʫ ʞᴅʥʝ ᴅʢʽʤʰʽʣʽʢ ץʳʟʤʝʪʪʝʨʽ ʅ.221, ʅ.230 ʞᴅʥʝ 

ʅ.242 ʩʠʧʘʪʪʘʣסʘʥ. ʉʦʜʘʥ ʢʝʡʽʥ ITU ʙʝʡʥʝʢʦʥʬʝʨʝʥʮʠʷ ʙʘʡʣʘʥʳʩʳʥʘ ץʘʪʳʩʪʳ 

ʙʽʨץʘʪʘʨ ײʩʳʥʳʤʜʘʨʳʥ ץʘʙʳʣʜʘʜʳ. ɹײʣ ʩʪʘʥʜʘʨʪʪʘʨ ʪʦʙʳʥ H.32x  ʜʝʧ ʘʪʘʡʜʳ, 

ᴇʡʪʢʝʥʽ ʅ.320 ʩʪʥʘʜʘʨʪʳʥʘʥ ʙʘʩץʘ, ᴅʨʪװʨʣʽ ʞʝʣ̔ʣʝʨʛʝ ʘʨʥʘʣסʘʥ H.321-H.324 

ʩʪʥʘʜʘʨʪʪʘʨʳ ʜʘ ʢʽʨʝʜʽ.  ɯʈ-ʞʝʣʽʩʽ ʤʝʥ ʀʥʪʝʨʥʝʪʪʽץ שʘʨץʳʥʜʳ ʜʘʤʫʳ ʜʝʨʝʢʪʝʨ 

ʞʝʣʽʩʽ ʙʦʡʳʥʰʘ ʞʘʧʧʘʡ ʪʘʨʘʪʳʣʘʪʳʥ ʙʦʣʜʳ. ɼᴅʩʪװʨʣʽ ʪʝʣʝʬʦʥ ʞʝʣʽʣʝʨʽʥʝ 

 ʰʽʥ ʥʘʰʘʨװ ʳʥʜʘʨʳʥ ʪʘʨʘʪʫסʘʥʜʘ, ɯʈ-ʞʝʣʽʣʝʨʽ ʘʫʜʠʦ ʞᴅʥʝ ʙʝʡʥʝʘסʘʨʘץ

ʙʝʡʽʤʜʝʣʛʝʥ. 1996 ʞʳʣʳ ʅ.323 (Visual Telephone Systems and Terminal 

Equipment for Local Area Networks which Provide a Non-Guaranteed Quality of 

Service ʩʪʘʥʜʘʨʪʳ, ɯʈ-ʞʝʣʽʩʽʥʜʝ ʞʘʩʘץʪʘʣסʘʥ ʩʘʧʘʩʳ ʪᴇʤʝʥ ʣʦʢʘʣʴʜʽʢ ʞʝʣʽʣʝʨʽ 

 ʪʘʨʳ  ᴅʟʽʨʣʝʥʛʝʥ. H.323v.2ץʞʘʙʜʳ ץʰʽʥ ʙʝʡʥʝʪʝʣʝʬʦʥʜʘʨʳ ʤʝʥ ʪʝʨʤʠʥʘʣʜʳװ

(Packet-based multimedia communication systems, ʜʝʩʪʝʣʝʨʜʽ ʞʘʣסʘʡʪʳʥ 

ʞʝʣʽʣʝʨʛʝ ʘʨʥʘʣסʘʥ ʤʫʣʴʪʠʤʝʜʠʷʣʳץ ʞװʡʝʣʝʨ) 1998 ʞ., H.323v.3 ï 1999 ʞ., 

H.323v.4 ï 2001 ʞ. ץʘʨʘʩʪʳʨʳʣʳʧ ʙʝʢʽʪʽʣʛʝʥ. 

ʅ.323 ʩʪʘʥʜʘʨʪʪʘʨ ʪʦʙʳ ʰʣʶʟʜʝʨʤʝʥ ʞװʟʝʛʝ ʘʩʳʨʳʣʘʪʳʥ ᴅʨʪװʨʣʽ 

ʞʝʣʽʣʝʨʜʝʛʽ ʤʫʣʴʪʠʤʝʜʠʘ-ʙʘʡʣʘʥʳʩʳʥ ʩʠʧʘʪʪʘʡʜʳ, ʦʣʘʨ ʩʠʛʥʘʣʜʘʫʜʳש ʞᴅʥʝ 

ʜʝʨʝʢʪʝʨ ʬʦʨʤʘʪʳʥʳש: 

- ʪʘʨʞʦʣʘץʪʳ ʮʠʬʨʣʳץ ʞʘʣסʘʥʘʪʳʥ H.320 ʙʘʡʣʳʥʩʳ ʞʝʣʽʣʝʨʽʥʜʝ N-

ISDN (Narrowband Integrated Services Digital Network); 

- H.321 ʢʝשʞʦʣʘץʪʳ ʙʘʡʣʘʥʳʩ B-ISDN (Broadband Integrated Services 

Digital Network) ʠ ATM (Asynchronous Transfer Mode); 

- H.322 ʝʨʽʢʪʽ ᴇʪʢʽʟʫ ʞʦʣʘסʳ ʙʘʨ ʜʝʩʪʝʣʽ ʞʝʣʽʣʝʨʜʝ ï ʣʦʢʘʣʴʜʽʢ 

ʞʝʣʽʣʝʨʜʝ LAN (Local Area Network); 

- H.324 ʞʘʣʧʳ ʧʘʡʜʘʣʘʥʫ ʪʝʣʝʬʦʥ ʞʝʣʽʣʝʨʽʥʜʝ GSTN (General Switched 

Telephony Network), ʙʘʩץʘʰʘ ʘʣסʘʥʜʘ, ʩʦʥʳש ʽʰʽʥʜʝ ʤʦʙʠʣʴʜʽʢ (ʞʝʜʝʣ 

ʙʘʡʣʘʥʳʩʪʳ) ʞʝʣʽʣʝʨʜʝ, ʞʘʣʧʳ ץʘʪʳʥʘʡʪʳʥ ʪʝʣʝʬʦʥ ʞʝʣʽʣʝʨʽʥʜʝ PSTN 

(Public Switched Telephone Network) ʩʠʛʥʘʣʜʘʨʳʥ ʪʘʨʘʪʘʜʳ (2.1 ʩʫʨʝʪ). 
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2.1 ʩʫʨʝʪ ï ɾʝʣʽʣʽʢ ʦʨʪʘʜʘסʳ ʅ.323  

2.2 H.323 ʞʝʣʽʩʽʥʽש ʩᴅʫʣʝʪʽ (ʘʨʭʠʪʝʢʪʫʨʘʩʳ) 

ʅ.323 ʩʪʘʥʜʘʨʪʪʘʨʳʥʳש ʥʝʛʽʟʽʥʜʝʛʽ ʞʝʣʽʣʝʨ ʮʠʬʨʣʳץ ʪʝʣʝʬʦʥ ʞʝʣʽʣʝʨʽʥ 

ʙʽʨʽʢʪʽʨʫʛʝ ʙʘסʳʪʪʘʣסʘʥ ʞᴅʥʝ ʜʝʨʝʢʪʝʨʜʽ ʪʘʨʘʪʘʪʳʥ ʞʝʣʽʣʝʨʛʝ ʩʘʣʳʥסʘʥ ISDN 

ʞʝʣʽʩʽ ʨʝʪʽʥʜʝ ץʘʨʘʩʪʳʨʳʣʘʜʳ. ʉʦʥʜʳץʪʘʥ ɯʈ-ʪʝʣʝʬʦʥʷʩʳʥʳש ʦʩʳʥʜʘʡ 

ʞʝʣʽʣʝʨʽʥʜʝ ץʦʩʳʣʳʩʪʘʨʜʳ ʦʨʥʘʪʫ ʞײʤʳʩʳ ISDN ʞʝʣʽʣʝʨʽʥʜʝ ץʦʣʜʘʥʳʣʘʪʳʥ 

ʧʨʦʮʝʜʫʨʘʣʘʨסʘ ץײʩʘʩ Q.931 ײʩʳʥʳʤʳʥʘ ʥʝʛʽʟʜʝʣʝʜʽ [12].  

ʅ.323 ʥʝʛʽʟʽʥʜʝʛʽ ɯʈ-ʪʝʣʝʬʦʥʠʷ ʞʝʣʽʩʽʥ ʽʩʢʝ ʘʩʳʨʫʜʳש ʦʩʳ ʥײʩץʘʩʳʥ 

ʭʘʣʳץʘʨʘʣʳץ ʞᴅʥʝ ץʘʣʘʘʨʘʣʳץ ʙʘʡʣʘʥʳʩ ץʳʟʤʝʪʪʝʨʽʥ ײʩʳʥʫ װʰʽʥ ʜʝʩʪʝʣʽʢ 

ʞʘʣסʘʥʘʪʳʥ ɯʈ-ʞʝʣʽʣʝʨʽʥ ʧʘʡʜʘʣʘʥʫסʘ ץʳʟʳסʫʰʳʣʳץ ʪʘʥʳʪץʘʥ, ʞʝʨʛʽʣʽʢʪʽ 

ʪʝʣʝʬʦʥ  ʞʝʣʽʣʝʨʽʥʽש ʦʧʝʨʘʪʦʨʣʘʨʳ ץʦʣʜʘʥʘʜʳ.    

ɾʝʣʽʥʽש ʥʝʛʽʟʛʽ ײץʨʘʫʳʰʪʘʨʳʥʘ ʢʝʣʝʩʽ ײץʨʳʣסʳʣʘʨ ʞʘʪʘʜʳ (2.2 ʩʫʨʝʪ): 

- ʪʝʨʤʠʥʘʣ (Terminal); 

- ʰʣʶʟʘ (Gateway); 

- ʧʨʠʚʨʘʪʥʠʢ (ץʘץʧʘץʰ)r (Gatekeeper); 

- ʢʦʥʬʝʨʝʥʮʠʷʣʘʨʜʳ ʙʘץʳʣʘʡʪʳʥ ײץʨʳʣסʳ MCU (Multipoint Control 

Unit).  

ʊʝʨʤʠʥʘʣ ʅ. 323 ï ʙʘʩץʘ ʅ.323 ʪʝʨʤʠʥʘʣʳʤʝʥ, MCU ʥʝʤʝʩʝ ʰʣʶʟʘʤʝʥ 

ʝʢʽʞʘץʪʳ ʩᴇʟ (ʤʫʣʴʪʠʤʝʜʠʘʣʳץ) ʙʘʡʣʘʥʳʩʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʪʽʥ ɯʈ-ʪʝʣʝʬʦʥʠʷ 

ʞʝʣʽʩʽ ʧʘʡʜʘʣʘʥʫʰʳʩʳʥʳש ʩʦסשʳ ײץʨʳʣסʳʩʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ʊʝʨʤʠʥʘʣסʘ: 

ï ʘʫʜʠʦ ʵʣʝʤʝʥʪʪʝʨʽ (ʤʠʢʨʦʬʦʥ, ʘʢʫʩʪʠʢʘʣʳץ ʞװʡʝ, ʘʢʫʩʪʠʢʘʣʳץ 

ʞʘסשʳʨʳץ ʙʘʩʫ ʞװʡʝʩʽ); 

ï ʙʝʡʥʝ ʵʣʝʤʝʥʪʪʝʨʽ (ʤʦʥʠʪʦʨ, ʙʝʡʥʝʢʘʤʝʨʘ); 
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ï ʞʝʣʽʣʽʢ ʠʥʪʝʨʬʝʡʩ ʵʣʝʤʝʥʪʪʝʨʽ; 

ï ʧʘʡʜʘʣʘʥʫʰʳ ʠʥʪʝʨʬʝʡʩʽ ʢʽʨʝʜʽ. 

 

 
 

2.2 ʩʫʨʝʪ ï H.323 ʞʝʣʽʩʽʥʽש ʘʨʭʠʪʝʢʪʫʨʘʩʳ 

 

IP-ʪʝʣʝʬʦʥʠ ̫ ʣhʶʟʘʩʳ ʅ.323 ʭʘʪʪʘʤʘʩʳ ʙʦʡʳʥʰʘ ɯʈ ʜʝʩʪʝʣʝʨʽʥ 

ʤʘʨʰʨʫʪʪʘʫ ʞʝʣʽʩʽʥʽש ʩᴇʟ ʪʨʘʬʠʛʽʥ ʪʘʨʘʪʘʜʳ. ʐʣʶʟʘʥʳש ʥʝʛʽʟʛʽ ʤʽʥʜʝʪʽ 

(ʞײʤʳʩʳ) ï PSTN ʞʝʣʽʩʽʥʝʥ ʜʝʩʪʝʣʝʨʜʽ ʤʘʨʰʨʫʪʪʘʫʜʳ ʪʘʨʘʪʘʪʳʥ ɯʈ-ʞʝʣʽʩʽʥʝ 

ʢʝʣʽʧ ʪװʩʝʪʽʥ ʩᴇʟʜʽ ʪװʨʣʝʥʜʽʨʝʜʽ, ʩʦʥʜʘʡ-ʘץ DSS1 ʞᴅʥʝ ʆʂʉ7 ʩʠʛʥʘʣʜʘʫ 

ʞװʡʝʩʽʥʽש ʩʠʛʥʘʣʜʳץ ʭʘʙʘʨʳʥ ʅ.323 ʩʠʛʥʘʣʜʳץ ʭʘʙʘʨʳʥʘ ᴇʟʛʝʨʪʽʧ, ITU H.246 

ʩʪʘʥʜʘʨʪʳʥʘ ʩᴅʡʢʝʩ ʢʝʨʽ ʪװʨʣʝʥʜʽʨʝʜʽ (2.3 ʩʫʨʝʪ).  

 

 
 

2.3 ʩʫʨʝʪ ï IP-ʪʝʣʝʬʦʥʠʷ ʰʣʶʟʘʩʳ 

 

ʐʣʶʟ ʦʨʳʥʜʘʡʪʳʥ ʥʝʛʽʟʛʽ ʞײʤʳʩʪʘʨ rʢʝʣʝʩʽʣʝʨ: 
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ï ʬʠʟʠʢʘʣʳץ (ʪײʣסʘʣʳץ) ʠʥʪʝʨʬʝʡʩʪʽ ʪʝʣʝʬʦʥʤʝʥ ʞᴅʥʝ ɯʈ-ʞʝʣʽʩʽʤʝʥ 

 ;ʦʩʳʧ ʽʩʢʝ ʘʩʳʨʫץ

ï ʘʙʦʥʝʥʪʪʽʢ ʩʠʛʥʘʣʜʘʫ ʩʠʛʥʘʣʜʘʨʳʥ ʜʝʪʝʢʪʨʣʝʫ ʞᴅʥʝ ʛʝʥʝʨʘʮʠʷʣʘʫ; 

ï ʘʙʦʥʝʥʪʪʽʢ ʩʠʛʥʘʣʜʘʫ ʩʠʛʥʘʣʜʘʨʳʥ ʜʝʩʪʝʣʝʨʛʝ ʞᴅʥʝ ʢʝʨʽ ᴇʟʛʝʨʪʫ; 

ï ʘʙʦʥʝʥʪʪʝʨʜʽ ץʦʩʫ; 

ï ʩʠʛʥʘʣʜʳץ ʞᴅʥʝ ʩᴇʡʣʝʩʫ ʜʝʩʪʝʣʝʨʽʥ ʞʝʣʽ ʙʦʡʳʥʰʘ ʪʘʨʘʪʫ; 

ï ʙʘʡʣʘʥʳʩʪʳ ʘʞʳʨʘʪʫ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ʐʣʶʟʘ ʞײʤʳʩʳʥʳש ʥʝʛʽʟʛʽ ʙᴇʣʽʛʽ ץʦʣʜʘʥʙʘʣʳ ʜʝשʛʝʡʜʝ ʞʘʩʘʣʘʜʳ. 2.4 

ʩʫʨʝʪʪʝ ɯʈ-ʪʝʣʝʬʦʥʠʷ ʰʣʶʟʽʥʽש ʧʣʘʪʬʦʨʤʘʩʳ ʤʝʥ ʞײʤʳʩ ʤʽʥʜʝʪʽ ʢᴇʨʩʝʪʽʣʛʝʥ. 

 

 
 

2.4 ʩʫʨʝʪ ï ɯʈ-ʪʝʣʝʬʦʥʠʷ ʰʣʶʟʘʩʳʥʳש ʧʣʘʪʬʦʨʤʘʩʳ ʤʝʥ ʞײʤʳʩ ʤʽʥʜʝʪʽ 

 

 ʰʳ (ʧʨʠʚʨʘʪʥʠʢ) ʩʦʣ ʞʝʨʜʝ ʪʽʨʢʝʣʛʝʥ ʢʦʥʬʝʨʝʥʮʠʷʣʘʨʜʳץʧʘץʘפ

ʙʘץʳʣʘʡʪʳʥ ײץʨʳʣסʳʣʘʨ, ʪʝʨʤʠʥʘʣʜʘʨ ʤʝʥ ʰʣʶʟʜʝʨ ʢʽʨʝʪʽʥ ɯʈ-ʞʝʣʽʩʽ 

ʘʡʤʘסʳʥ ʙʘץʳʣʘʡʜʳ (2.5 ʩʫʨʝʪ). 

 

 
 

2.5 ʩʫʨʝʪ ï ʅ.323 ʞʝʣʽʩʽʥʽש ʘʡʤʘץʪʘʨʳ 

 

 :ʤʳʩʳʥʘ ʢʝʣʝʩʽʣʝʨײʥʝʛʽʟʛʽ ʞ (ʧʨʠʚʨʘʪʥʠʢ) שʧʘʰʥrʳץʘפ

- alias ʘʜʨʝʩʽʥ (ʘʙʦʥʝʥʪ ʘʪʳ, ʪʝʣʝʬʦʥ ʥᴇʤʽʨʽ, ʵʣʝʢʨʦʥʜʳץ ʧʦʰʪʘʩʳ ʞᴅʥʝ 

ʪ.ʙ.) ɯʈ ʜʝʩʪʝʣʝʨʽʥʽש (ɯʈ-ʘʜʨʝʩʽ ʤʝʥ ʊʉʈ ʧʦʨʪʳʥʳש ʥᴇʤʽʨʽʥ) ʤʘʨʰʨʫʪʪʘʡʪʳʥ 

ʪʨʘʥʩʧʦʨʪʪʳץ (ʢᴇʣʽʢʪʽʢ) ʞʝʣʽ ʘʜʨʝʩʽʥʝ ᴇʟʛʝʨʪʫ; 

- RAS ʩʠʛʥʘʣʜʘʫʳ ʘʨץʳʣʳ ɯʈ-ʪʝʣʝʬʦʥʠʷ ץʳʟʤʝʪʪʝʨʽʥʝ ʞװʡʝ 

ʧʘʡʜʘʣʘʥʫʰʳʩʳʥʳץ שʘʪʳʥʘʫʳʥ ʙʘץʳʣʘʫ; 

- ʞʝʣʽʥʽש ᴇʪʢʽʟʫ ץʘʙʽʣʝʪʽʥ ʙʘץʳʣʘʫ, ʙʘʩץʘʨʫ ʞᴅʥʝ ʨʝʟʝʨʚʢʝ ʘʣʫ; 
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- ʙʽʨ ʘʫʤʘץʪʘ ʦʨʥʘʪʳʣסʘʥ ʪʝʨʤʠʥʘʣʜʘʨ ʘʨʘʩʳʥʜʘסʳ ʩʠʛʥʘʣʜʘʨ ʭʘʙʘʨʳʥ 

ʤʘʨʰʨʫʪʪʘʫ; 

 .ʰʳ (ʧʨʠʚʨʘʪʥʠʢ) ï ʞʝʣʽ ᴅʢʽʤʜʽʛʽ ʢʽʨʝʜʽץʧʘץʘץ -

MCU ʪᴇʤʝʥʜʝʛʽʣʝʨʜʝʥ: ʩʦʩʪʦʠʪ ʠʟ: 

- ʄʉ (Multipoint Controller) ʢᴇʧʥװʢʪʝʣʽ ץʦʩʳʣʫʣʘʨʜʳ ʙʘץʳʣʘʫʳʰʳʥʘʥ 

(ʢʦʥʪʨʦʣʣʝʨʜʝʥ) ï ʤʽʥʜʝʪʪʽ ʵʣʝʤʝʥʪ; 

- MP (Multipoint Processor) ʢᴇʧʥװʢʪʝʣʽ ץʦʩʳʣʫʣʘʨ ʢʝʟʽʥʜʝʛʽ 

ʧʘʡʜʘʣʘʥʫʰʳʣʘʨ ʘץʧʘʨʘʪʪʘʨʳʥ ᴇשʜʝʡʪʽʥ ʧʨʦʮʝʩʩʦʨʜʘʥ ʪײʨʘʜʳ ï ʙʽʨʥʝʰʝ 

ʙʦʣʫʳ ʤװʤʢʽʥ. 

MP (Multipoint Processor) ʢᴇʧʥװʢʪʝʣʽ ץʦʩʳʣʫʣʘʨ ʢʝʟʽʥʜʝʛʽ 

ʧʘʡʜʘʣʘʥʫʰʳʣʘʨ ʘץʧʘʨʘʪʪʘʨʳʥ ᴇשʜʝʡʪʽʥ ʧʨʦʮʝʩʩʦʨ:  

-  ᴅʨʪװʨʣʽ ʢʦʥʬʝʨʝʥʮʠʷʣʘʨʜʳ ײʡʳʤʜʘʩʪʳʨʫ װʰʽʥ ץʦʣʜʘʥʳʣʘʜʳ; 

- ʢʦʥʬʝʨʝʥʮʠʷ ץʘʪʳʩʫʰʳʣʘʨʳʥʳש ʘʨʘʩʳʥʜʘ ʦʣʘʨʜʳש ʪʝʨʤʠʥʘʣʜʘʨʳʥʳש 

ʬʫʥʢʮʠʦʥʘʣʜʳץ (ץʳʟʤʝʪʪʽʢ) ʤװʤʢʽʥʜʽʢʪʝʨʽ ʪʫʨʘʣʳ ʤʩᴅʣʽʤʝʪʪʝʨ ʞʠʥʘʡʜʳ, 

ʢʦʥʬʝʨʝʥʮʠʷ ץʘʪʳʩʫʰʳʣʘʨʳ ʘץʧʘʨʘʪʪʳ ץʘʥʜʘʡ ʨʝʞʽʤʜʝ ʞʽʙʝʨʝʪʽʥʽʥ ʢᴇʨʩʝʪʝʜʽ, 

ʙײʜʘʥ ʙʘʩץʘ ʙײʣ ʨʝʞʽʤ ʢʦʥʬʝʨʝʥʮʠʷ ʙʘʨʳʩʳʥʜʘ ᴇʟʛʝʨʪʽʣʽʧ, ʩʦʥʜʘʡ-ʘץ ʙʘʨʣʳץ 

 ;ʤʢʽʥװʘʡʩʳʩʳʥʘ ʞʝʢʝ ʙʦʣʫʳ ʤץʥʝʤʝʩʝ ᴅʨ ץʘ ʦʨʪʘסʘʪʳʩʫʰʳʣʘʨץ

- ʞʝʣʽʜʝ ʙʽʨʥʝʰʝ ʄʉ ʙʦʣʘʜʳ, ʜʝʤʝʢ, ʞʘשʘʜʘʥ ײץʨʳʣסʘʥ ᴅʨ 

ʢʦʥʬʝʨʝʥʮʠʷסʘ, ʢʦʥʬʝʨʝʥʮʠʷʥʳ ץʘʥʜʘʡ ʄʉ ʞװʨʛʽʟʝʪʽʥʽʥ ʘʥʳץʪʘʫ װʰʽʥ 

ʙʘʩʪʘʡʪʳʥ/ʞװʨʛʽʟʝʪʽʥ ʞʘʙʜʳץʪʳ ʙʝʣʛʽʣʝʫ ʧʨʦʮʝʜʫʨʘʩʳ ᴇʪʢʽʟʽʣʝʜʽ. 

ʅ.323 ײʩʳʥʳʤʳ װʰ ʪװʨʣʽ ʢʦʥʬʝʨʝʥʮʠʷʥʳ ʝʩʢʝʨʝʜʽ (2.5 ʩʫʨʝʪ); 

 

 
 

2.5 ʩʫʨʝʪ ï ʅ.323 ʞʝʣʽʩʽʥʜʝʛʽ ʢʦʥʬʝʨʝʥʮʠʷ ʪװʨʣʝʨʽ  

 

- ʦʨʪʘʣʳץʪʘʥʜʳʨʳʣסʘʥ ʢʦʥʬʝʨʝʥʮʠʷ, ʤײʥʜʘ ʩʦסשʳ ʞʘʙʜʳץ 

ʢʦʥʬʝʨʝʥʮʠʷʥʳ ײץʨʫ ʞᴅʥʝ ʘʷץʪʘʣʫ ʙʘʨʳʩʳʥ ʙʘץʳʣʘʡʪʳʥ, ʩʦʥʜʘʡ-ʘץ 

ʧʘʡʜʘʣʘʥʫʰʳʣʳץ ʘץʧʘʨʘʪ ʘסʳʤʜʘʨʳʥ ᴇשʜʝʡʪʽʥ MCU ײץʨʳʣסʳʩʳʤʝʥ ʥװʢʪʝ-

ʥװʢʪʝ ʨʝʞʽʤʽʥʜʝ ʞʘʣסʘʥʘʜʳ; 
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- ʦʨʪʘʣʳץʩʳʟʜʘʥʜʳʨʳʣסʘʥ ʢʦʥʬʝʨʝʥʮʠʷ, ʤײʥʜʘ ᴅʨ ץʘʪʳʩʫʰʳ ʥװʢʪʝ-

ʥװʢʪʝʣʝʨ ʪʦʙʳ ʨʝʞʽʤʽʥʜʝ ʙʘʩץʘ ץʘʪʳʩʫʰʳʣʘʨʤʝʥ ʞʘʣסʘʥʳʧ ʞᴅʥʝ ʩʦסשʳ 

 ʧʘʨʘʪץʘʪʳʩʫʰʳʣʘʨʳʥʘʥ ʢʝʣʝʪʽʥ ʘץ ʘץʙʘʩ שʳʣʘʨ ʢʦʥʬʝʨʝʥʮʠʷʥʳסʨʳʣײץ

ʘסʳʤʳʥ ᴇʟʜʝʨʽ ᴇשʜʝʡʜʽ (ʘʫʳʩʪʨrʳʧ ץʦʩʘʜʳ ʥʝʤʝʩʝ ʘʨʘʣʘʩʪʳʨʘʜʳ); 

- ʘʨʘʣʘʩ ʢʦʥʬʝʨʝʥʮʠʷ, ʷסʥʠ ʘʣʜʳסשʳ ʝʢʽ ʪװʨʽʥ ץʠʳʩʪʳʨʫ. 

ʆʨʪʘʣʳץʪʘʥʜʳʨʳʣסʘʥ ʢʦʥʬʝʨʝʥʮʠʷʥʳש ʙʘʩʳʤʜʳסʳ ï ʪʝʨʤʠʥʘʣʜʳץ 

ʞʘʙʜʳץץʘ ץʦʡʳʣʘʪʳʥ ץʘʨʘʧʘʡʳʤ ʪʘʣʘʧʪʘʨ, ʢʝʤʰʽʣʽʢʪʝʨʽ ï ʢʦʥʬʝʨʝʥʮʠʷʥʳ 

ʙʘץʳʣʘʡʪʳʥ ײץʨʳʣסʳʥʳץ שʳʤʙʘʪ ײץʥʳ. 

ʆʨʪʘʣʳץʩʳʟʜʘʥʜʳʨʳʣסʘʥ ʢʦʥʬʝʨʝʥʮʠʷ װʰʽʥ ʥʝײסʨʣʳʤ ʢװʨʜʝʣʽ 

ʪʝʨʤʠʥʘʣʜʳץ ʞʘʙʜʳץ ץʘʞʝʪ, ʩʦʥʜʘʡ-ʘץ ʢᴇʧʘʜʨʝʩʪʽʢ ʞʽʙʝʨʫ ʨʝʞʽʤʽʥʜʝ (IP 

multicasting) ɯʈ ʜʝʩʪʝʣʝʨʽʥ ʞʝʣʽʜʝ ʪʘʨʘʪʫʜʳ ʧʘʡʜʘʣʘʥʫ ʢʝʨʝʢ. ɽʛʝʨ ʞʝʣʽʜʝ ʙײʣ 

ʨʝʞʽʤʜʽ ץʦʣʜʘʥʙʘʩʘ, ʪʝʨʤʠʥʘʣ ʘץʧʘʨʘʪʪʳ ʢʦʥʬʝʨʝʥʮʠʷ ץʘʪʳʩʫʰʳʣʘʨʳʥʳש 

ʢʝʟ-ʢʝʣʛʝʥ ʪʝʨʤʠʥʘʣʳʥʘ ʥװʢʪʝ-ʥװʢʪʝ ʨʝʞʽʤʽʥʜʝ ʪʘʨʘʪʘ ʙʘʩʪʘʡʜʳ, ʙʽʨʘץ ʙײʣ 

ʪᴇʨʪʪʝʥ ʘʩʘʪʳʥ ץʘʪʳʩʫʰʳʣʘʨ ʙʦʣʩʘ, ʪʠʽʤʩʽʟ ʙʦʣʳʧ ץʘʣʘʜʳ. 

ɹʘץʳʣʘʫʳʰ (ʂʦʥʪʨʦʣʣʝʨ) ץʘץʧʘץʰʳʤʝʥ (ʧʨʠʚʨʘʪʥʠʢ), ʰʣʶʟʘʤʝʥ 

ʥʝʤʝʩʝ MCU ײץʨʳʣסʳʩʳʤʝʥ ʬʠʟʠʢʘʣʳץ ץʠʳʩʪʳʨʳʣʫʳ ʤװʤʢʽʥ, ʘʣ MCU 

 ʠʳʩʪʳʨʳʣʫʳץ ʰʳʤʝʥץʧʘץʘץ ʳʩʳ, ᴇʟ ʘʣʜʳʥʜʘ, ʰʣʶʟʘʤʝʥ ʥʝʤʝʩʝסʨʳʣײץ

ʤװʤʢʽʥ.  

2.3 ʅ.323 ʭʘʪʪʘʤʘʣʘʨʳʥʳש ʪʦʧʪʘʣʫʳ 

H.323 ʭʘʪʪʘʤʘʣʘʨʳʥrש ʪʦʧʪʘʣʫʳ ʞʝʪʽ ʪʦʧʪʘʥ ʪײʨʘʜʳ (2.6 ʩʫʨʝʪ): 

- ʙʘʩץʘʨʫ ʞᴅʥʝ ʩʠʛʥʘʣʜʘʫ; 

- ʜʳʙʳʩʪʳץ ʩʠʛʥʘʣʜʘʨʜʳ ᴇשʜʝʫ; 

- ʙʝʡʥʝʩʠʛʥʘʣʜʘʨʜʳ ᴇשʜʝʫ; 

- ʢʦʥʬʝʨʝʥʮ-ʙʘʡʣʘʥʳʩʳ; 

- ʤʫʣʴʪʠʤʝʜʠʘʣʳץ ʘץʧʘʨʘʪʪʳ ʪʘʨʘʪʫ; 

- ʘץʧʘʨʘʪʪʳץ ץʘʫʽʧʩʽʟʜʽʢʪʽ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ; 

 .ʳʟʤʝʪʪʝʨץ ʦʩʳʤʰʘץ -

 

 
 

2.6 ʩʫʨʝʪ ï H.323 ʭʘʪʪʘʤʘʣʘʨʳʥʳש ʪʦʧʪʘʣʫʳ 
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ʅ.323 ʩʪʘʥʜʘʨʪʳʥʳש ʥʝʛʽʟʛʽ ʭʘʪʪʘʤʘʣʘʨʳ ʪᴇʤʝʥʜʝʛʽʣʝʨ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ:  

- ʩʦסשʳ ʞʘʙʜʳץʪʳש RAS ï ץʘץʧʘץʰʘʩʳʤʝʥ ᴇʟʘʨʘ ᴅʨʝʢʝʪʪʝʩʫ ʭʘʪʪʘʤʘʩʳ 

UDP ʭʘʪʪʘʤʘʩʳ ʙʦʡʳʥʰʘ ʞײʤʳʩ ʞʘʩʘʡʜʳ. RAS ʭʘʪʪʘʤʘʩʳ ʞʝʣʽʣʽʢ 

ʨʝʩʫʨʩʪʘʨʜʳ ʧʘʡʜʘʣʘʥʫʜʳ ץʘʜʘסʘʣʘʡʜʳ, ʧʘʡʜʘʣʘʥʫʰʳʣʘʨʜʳ ʩᴅʡʢʝʩʪʝʥʜʽʨʝʜʽ 

ʞᴅʥʝ ץʳʟʤʝʪ ʘץʳʩʳʥ ʪᴇʣʝʫʜʽ ʝʩʝʧʪʝʡʜʽ; 

- ʅ.225 ï ץʦʩʳʣʫʣʘʨʳʥ ʙʘץʳʣʘʫ ʭʘʪʪʘʤʘʩʳ ʊʉʈ ʭʘʪʪʘʤʘʩʳ ʙʦʡʳʥʰʘ 

ʞײʤʳʩ ʽʩʪʝʡʜʽ;  

- ʅ.245 ï ʣʦʛʠʢʘʣʳץ ʘʨʥʘʣʘʨʜʳ ʙʘץʳʣʘʫ ʭʘʪʪʘʤʘʩʳ ʊʉʈ ʭʘʪʪʘʤʘʩʳ 

ʙʦʡʳʥʰʘ ʞײʤʳʩ ʞʘʩʘʡʜʳ.  

ʉᴇʟ ʞᴅʥʝ ʙʝʡʥʝʘץʧʘʨʘʪʪʳ ʘʫʳʩʪʳʨʫ RTP ʭʘʪʪʘʤʘʩʳʤʝʥ ʞװʟʝʛʝ 

ʘʩʳʨʳʣʘʜʳ. RTCP ʭʘʪʪʘʤʘʩʳ ʧʘʡʜʘʣʘʥʫʰʳ ʘץʧʘʨʘʪʳʥʳש ʘʫʳʩʪʳʨʳʣʫʳʥ 

 .ʘʣʘʡʜʳסʘʜʘץ

2.4 ʅ.323 ʞʝʣʽʩʽʥʽש ᴇʟʘʨʘ ᴅʨʝʢʝʪʪʝʩʫ ʪᴅʨʪʽʙʽ  

ʉʦסשʳ ʞʘʙʜʳץʪʳץ שʘץʧʘץʰʳʤʝʥ ᴇʟʘʨʘ ᴅʨʝʢʝʪʪʝʩʫʽ װʰʽʥ ץʘץʧʘץʰʳסʘ 

 ʘ ʙʝʣʛʽʣʽ ʙʦʣʫ ʢʝʨʝʢ. ʆʩʳ ʤʝʢʝʥ-ʞʘʡʜʳסʳסʨʳʣײץ ,ʘʪʳʩʪʳ ʞʝʣʽʣʽʢ ʤʝʢʝʥ-ʞʘʡץ

ʘʥʳץʪʫ ʞײʤʳʩʳʥ ץʘץʧʘץʰʳʥʳ ʢᴇʨʩʝʪʫ (ʪʘʙʫ) ʜʝʧ ʘʪʘʣʘʜʳ, ʦʣ ʝʢʽ ʪᴅʩʽʣʤʝʥ 

ʽʩʢʝ ʘʩʳʨʳʣʘʜʳ [13]: 

 ;ʦʣʤʝʥץ -

- ʘʚʪʦʤʘʪʪʳ. 

 ʘʥ ʢʝʟʜʝ ʦʣ ʘʣʜʳʥץʦʣʤʝʥ ʽʟʜʝʧ ʪʘʧץ ʰʳ ʤʝʢʝʥ-ʞʘʡʳʥ (ʘʜʨʝʩʽʥ)ץʧʘץʘפ

ʘʣʘ ʙʝʣʛʽʣʽ ʙʦʣʘʜʳ. 2.7 ʩʫʨʝʪʪʝ ץʘץʧʘץʰʳʥʳ ʽʟʜʝʧ ʪʘʙʫʜʳש ʘʚʪʦʤʘʪʪʳ ʪᴅʩʽʣʽ 

ʢᴇʨʩʝʪʽʣʛʝʥ. ʉʦʥʳʤʝʥ ײץʨʳʣסʳ ʢᴇʧʘʜʨʝʩʪʽʢ ʞʽʙʝʨʫ (multicasting) ʨʝʞʽʤʽʥʜʝ 

GRQ (Gatekeeper Request) ʩײʨʘʫ ʩʘʣʘʜʳ. ʉʦʥʳʤʝʥ ʙʽʨʛʝ 224.0.1.41 (Gatekeeper 

UDP Discovery Multicast Address) ɯʈ-ʘʜʨʝʩʽ ʞᴅʥʝ UDP ʧʦʨʪ 1718 (Gatekeeper 

UDP Discovery Port) ʧʘʡʜʘʣʘʥʳʣʘʜʳ. ɹʝʣʛʽʣʝʥʛʝʥ GRQ ʩײʨʘʥʳʩr ʥʘ ᴇʟʜʝʨʽʥʽש 

 (ʪʘʩʳʤʘʣʜʘʫ) ץʪʨʘʥʩʧʦʨʪʪʳ שʩʳʥʳʧ ʞᴅʥʝ RAS ʘʨʥʘʩʳʥʳײ ʳʟʤʝʪʪʝʨʽʥץ

ʘʜʨʝʩʽʥ ʢᴇʨʩʝʪʽʧ GCF (Gatekeeper Confirmation) ʭʘʙʘʨʣʘʤʘʩʳʤʝʥ ʙʽʨ ʥʝʤʝʩʝ 

ʙʽʨʥʝʰʝ ץʘץʧʘץʰʳʜʘʥ (ʧʨʠʚʨʘʪʥʠʢʪʝʥ) ʞʘʫʘʧ ʢʝʣʫʽ ʤװʤʢʽʥ. ɽʛʝʨ ץʘץʧʘץʰʳʜʘ 

ʩʦסשʳ ײץʨʳʣסʳʥʳ ʪʽʨʢʝʫ ʤװʤʢʽʥʜʽʛʽ ʙʦʣʤʘʩʘ, ʦʥʜʘ ʦʣ GRJ (Gatekeeper Reject) 

ʭʘʙʘʨʣʘʤʘʤʝʥ ʞʘʫʘʧ ʞʽʙʝʨʝʜʽ. ɽʛʝʨ GRQ ʞʘʫʘʙʳ ʙʽʨʥʝʰʝ ץʘץʧʘץʰʳʜʘʥ ʢʝʣʽʧ 

ʪװʩʩʝ, ʦʥʜʘ ײץʨʳʣסʳ ʙʽʨʥʝʰʝ ץʘץʧʘץʰʳʥʳש ʘʨʘʩʳʥʘʥ ᴇʟʽʥʽץ שʘʣʘʫʳ ʙʦʡʳʥʰʘ 

ʢʝʟ ʢʝʣʛʝʥʽʥ ʪʘשʜʘʡʜʳ ʜʘ ʪʽʨʢʝʫ ʙʘʨʳʩʳʥ ᴇʟʛʝʨʪʝʜʽ. ɽʛʝʨ 5 ʩʝʢʫʥʜ ʽʰʽʥʜʝ 

ʞʘʫʘʧ ʘʣʤʘʩʘ, ʦʥʜʘ ײץʨʳʣסʳ ץʘʡʪʘʜʘʥ ʩʘʫʘʣ ʩʘʣʘʜʳ. ɽʛʝʨ ʪʘסʳ ʜʘ ʞʘʫʘʧ 

ʘʣʤʘʩʘ, ʦʥʜʘ ץʘץʧʘץʰʳʥʳ ץʦʣʤʝʥ ʽʟʜʝʫ ᴅʜʽʩʽʥ ץʦʣʜʘʥʘʜʳ. 

 

 
 

2.7 ʩʫʨʝʪ ï פʘץʧʘץʰʳʥʳ ʘʚʪʦʤʘʪʪʳ ʽʟʜʝʧ ʪʘʙʫ 
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2.8 ʩʫʨʝʪʪʝ ײץʨʳʣסʳʣʘʨʜʳ ʪʽʨʢʝʫ ʢᴇʨʩʝʪʽʣʛʝʥ. ײפʨʳʣסʳ ץʘץʧʘץʰʳʥʳש 

ʞʝʣʽʣʽʢ ʘʜʨʝʩʽʥʝ RRQ (Registration Request) ʪʽʨʢʝʫʛʝ ʩʘʫʘʣ ʩʘʣʘʜʳ. פʘץʧʘץʰʳ 

RCF (Registration Confirmation) ʨʘʩʪʘʡʪʳʥ ʥʝʤʝʩʝ RRJ (Registration Reject) 

ʪʽʨʢʝʫʛʝ ʙʘʩ ʪʘʨʪʘʪʳʥ ʞʘʫʘʧ ʞʽʙʝʨʝʜʽ. ײפʨʳʣסʳʥʳ ʪʝʢ ʙʽʨ ץʘץʧʘץʰʳסʘ ʪʽʨʢʝʫ 

ʢʝʨʝʢ. 

 

 
 

2.8 ʩʫʨʝʪ ï ʊʽʨʢʝʡʪʽʥ ײץʨʳʣסʳʣʘʨʜʳש ʽʩʪʝʥ ʰʳסʫʳʥ/ʪʽʨʢʝʫ  

 

H.323 ʪʝʨʤʠʥʘʣʜʘʨʳ ʘʨʘʩʳʥʜʘ ץʦʩʳʣʳʩʪʳ ʦʨʥʘʪʫ (ʊ1 ʞᴅʥʝ ʊ2) 2.9 

ʩʫʨʝʪʪʝ ʢᴇʨʩʝʪʽʣʛʝʥ. 

 

 
 

2.9 ʩʫʨʝʪ ï ʅ.323 ʪʝʨʤʠʥʘʣʜʘʨʳ ʘʨʘʩʳʥʜʘ ץʦʩʳʣʳʩʪʳ ʦʨʥʘʪʫ 
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ʉʦʥʳʤʝʥ ʙʽʨʛʝ ʢʝʣʝʩʽ ʞײʤʳʩʪʘʨ ʞװʨʛʽʟʽʣʝʜʽ: 

- ʊ1 ʪʽʢʝʣʝʡ ʩʠʛʥʘʣʜʘʫʜʳש ʊ2 ʘʨʥʘʩʳʥ ʧʘʡʜʘʣʘʥʫסʘ ץʘץʧʘץʰʳʜʘʥ ʨץײʩʘʪ 

ʝʪʫʛʝ RAS-ʘʨʥʘʩʳ ʙʦʡʳʥʰʘ ARQ (Admission Request) ʩײʨʘʫ ʩʘʣʘʜʳ; 

 ;ʞʘʫʘʙʳʥ ACF (Admission Confirmation) ʞʽʙʝʨʝʜʽ שʰʳ ʦץʧʘץʘץ -

- ʊ2 ʪʝʨʤʠʥʘʣʳʥʘ Q.931-ʭʘʙʘʨʳʥ çsetupè ʊ1 ʞʽʙʝʨʝʜʽ;   

- Q.931-ʭʘʙʘʨʳʤʝʥ ζcall proceedingη T2 ʞʘʫʘʧ ץʘʡʪʘʨʘʜʳ; 
- T2 ץʘץʧʘץʰʳʜʘʥ ʪʽʨʢʝʣʝʜʽ ʜʝ RAS-ʘʨʥʘʩʳ ʙʦʡʳʥʰʘ ARQ 

ʭʘʙʘʨʣʘʤʘʩʳʥ ʞʽʙʝʨʝʜʽ; 

 ;ʰʳ RAS-ʭʘʙʘʨʣʘʤʘʩʳʤʝʥ ACF ʪʽʨʢʝʫʜʽ ʨʘʩʪʘʡʜʳץʧʘץʘץ -

- T2 ᴇʟʽʥʽש Q.931-ʭʘʙʘʨʣʘʤʘʩʳʤʝʥ çalertingè ʪʽʨʢʝʫʛʝ ʞᴅʥʝ ץʦʩʳʣʳʩ 

ʦʨʥʘʪʫסʘ ʨץײʩʘʪ ʝʪʫ ʪʫʨʘʣʳ T1-ʛʝ ʩײʨʘʫ ʩʘʣʘʜʳ; 
- T2 ץʦʩʳʣʳʩ ʦʨʥʘʪʳʣסʘʥʥʘʥ ʢʝʡʽʥ Q.931-ʭʘʙʘʨʣʘʤʘʩʳʤʝʥ ζconnectη 

ʧʨʦʮʝʜʫʨʘʩʳʥ ʘʷץʪʘʫ ʪʫʨʘʣʳ ʊ1-ʛʝ ʭʘʙʘʨʣʘʡʜʳ.    

2.10 ʩʫʨʝʪʪʝ ʙʘʡʣʘʥʳʩ ʩʝʘʥʩʳʥ ʘʞʳʨʘʪʫ ʢᴇʨʩʝʪʽʣʛʝʥ. 

 

 
 

2.10 ʩʫʨʝʪ ï ɹʘʡʣʘʥʳʩ ʩʝʘʥʩʳʥ ʘʞʳʨʘʪʫ 

 

ʉʦʥʳʤʝʥ ʢʝʣʝʩʽ ʞײʤʳʩʪʘʨ ʞʘʩʘʣʘʜʳ: 

- T2 ʘʞʳʨʘʪʫ ʪʫʨʘʣʳ H.245-ʭʘʙʘʨʳʥ çEnd Session Commandè ʞʽʙʝʨʽʧ 

ʠʥʠʮʠʘʣʜʘʡʜʳ (ʘʪʘʧ ʰʳסʘʜʳ); 

- T1 ʜʝʨʝʢʪʝʨ ʘʣʤʘʩʫʳʥ ʘʷץʪʘʧ ʞᴅʥʝ çEnd Session Commandè 

ʭʘʙʘʨʣʘʤʘʩʳʤʝʥ ʘʞʳʨʘʪʳʣסʘʥʳʥ ʨʘʩʪʘʡʜʳ; 

- T2 Q931-ʭʘʙʘʨʳʥ çrelease completeè ʞʽʙʝʨʛʝʥʥʝʥ ʢʝʡʽʥ ץʦʩʳʣʳʩʪʘʥ 

ʰʳסʘʜʳ; 

- T1 ʞᴅʥʝ T2 ᴇʟʜʝʨʽʥ ʙʘץʳʣʘʫʳʰ ʘʫʤʘסʳʥʘʥ ʰʳץץʘʥʳʥ RAS-ʭʘʙʘʨʳʤʝʥ 

DRQ (Disengage Request) ʠʥʠʮʠʘʣʜʘʡʜʳ (ʘʪʘʧ ʰʳסʘʜʳ); 
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 ʰʳ T1 ʞᴅʥʝ T2 DCF (Disengage Confirmation) ʭʘʙʘʨʣʘʧ, ʦʣʘʨʜʳץʧʘץʘץ -

  ʦʩʳʣʳʩʪʘʥ ʘʞʳʨʘʪʘʜ.rץ

3 ɹʘʡʣʘʥʳʩ ʩʝʘʥʩʪʘʨʳʥ ʠʥʠʮʠʘʣʜʘʫʜʳש SIP ʭʘʪʪʘʤʘʩʳ   

3.1 SIP ʭʘʪʪʘʤʘʩʳʥʳץ שʘסʠʜʘʣʘʨʳ 

ʉʝʘʥʩʪʘʨʜʳ ʠʥʠʮʠʘʣʜʘʫ ʭʘʪʪʘʤʘʩʳ (SIP, Session Initiation Protocol) ï 

 ʭʘʪʪʘʤʘʩʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ ʞᴅʥʝ ʙʘʡʣʘʥʳʩ שʛʝʡʽʥʽשʦʩʳʤʰʘʣʘʨ ʜʝץ

ʩʝʘʥʩʪʘʨʳʥ (ʤʫʣʴʪʠʤʝʜʠʷʣʳץ ʢʦʥʬʝʨʝʥʮʠʷ, ʪʝʣʝʬʦʥ ץʦʩʳʣʳʩʳ ʤʝʥ 

ʤʫʣʴʪʠʤʝʜʠʷʣʳץ ʘץʧʘʨʘʪʪʳ ʪʘʨʘʪʫ) ײʡʳʤʜʘʩʪʳʨʫ, ʪװʨʣʝʥʜʽʨʫ ʞᴅʥʝ ʘʷץʪʘʫסʘ 

ʘʨʥʘʣסʘʥ. ʆʥʳש ʥʝʛʽʟʽʥʝ ʢʝʣʝʩʽ ץʘסʠʜʘʣʘʨ ʢʽʨʝʜʽ: 

- ʧʘʡʜʘʣʘʥʫʰʳʣʘʨʜʳש ʜʝʨʙʝʩ ʪײʪʘʩʪʳסʳ. ʇʘʡʜʘʣʘʥʫʰʳʣʘʨ ʞʝʣʽ ʽʰʽʥʜʝ 

ʰʝʢʪʝʫʩʽʟ ʦʨʳʥʜʘʨʳʥ ʘʫʳʩʪʳʨʘ ʘʣʘʜʳ, ʩʦʥʜʳץʪʘʥ ʙʘʡʣʘʥʳʩ ץʳʟʤʝʪʪʝʨʽ ʦʩʳ 

ʞʝʣʽʥʽש ʢʝʟ ʢʝʣʛʝʥ ʦʨʥʳʥʜʘ ײʩʳʥʳʣʫ ʢʝʨʝʢ. ʇʘʡʜʘʣʘʥʫʰʳסʘ ʙʽʨʝʛʝʡ 

ʩᴅʡʢʝʩʪʝʥʜʽʨʛʽʰ ʙʝʨʽʣʝʜʽ, ʘʣ ʞʝʣʽ ʧʘʡʜʘʣʘʥʫʰʳ ץʘʡ ʞʝʨʜʝ ʙʦʣʩʘ ʜʘ, ʦסʘʥ 

 ʪʘʥץʨʫ ʢʝʨʝʢ. ʉʦʥʜʳײʩʳʥʳʧ ʪײ ʳʟʤʝʪʪʝʨʽʥץ ʘʨʘʤʘʩʪʘʥ ʙʘʡʣʘʥʳʩץ

ʧʘʡʜʘʣʘʥʫʰʳ ᴇʟʽʥʽש ʪײʨסʘʥ ʞʝʨʽʥ ʘʥʳץʪʘʡʪʳʥ ʩʝʨʚʝʨ ʪʫʨʘʣʳ ʘʨʥʘʡʳ ï 

REGISTER ï ʭʘʙʘʨʣʘʤʘʩʳ ʘʨץʳʣʳ ʘץʧʘʨʘʪ ʞʽʙʝʨʫ ʢʝʨʝʢ; 

- ʙʘʡʣʘʥʳʩ ʩʝʘʥʩʳʥʘ ץʘʪʳʩʫסʘ ʧʘʡʜʘʣʘʥʫʰʳʥʳש ʜʘʡʳʥʜʳסʳʥ ʘʥʳץʪʘʫ, 

ʦʣ װʰʽʥ ʧʘʡʜʘʣʘʥʫʰʳʥʳש ʘסʳʤʜʘסʳ ʙʘʡʣʘʥʳʩץʘ ʜʘʡʳʥʜʳסʳ ʪʫʨʘʣʳ 

ʞʘʫʘʧʪʘʨʜʳש ʘʨʥʘʫʣʳ ʢʦʜʪʘʨʳ ʝʥʛʽʟʽʣʛʝʥ; 

- ʞʝʣʽʥʽש ʘʫץʳʤʜʳסʳ (ʤʘʩʰʪʘʙʪʳʣʳסʳ), ʙʽʨʽʥʰʽʜʝʥ, ʞʝʣʽ ץʳʟʤʝʪʽʥ 

ʢʝשʝʡʪʢʝʥ ʢʝʟʜʝ ʢᴇʙʝʡʪʽʣʛʝʥ ʞʝʣʽ ʵʣʝʤʝʥʪʪʝʨʽʤʝʥ ʩʠʧʘʪʪʘʣʘʜʳ. SIP 

ʭʘʪʪʘʤʘʩʳʥʳש ʥʝʛʽʟʽʥʜʝ ײץʨʳʣסʘʥ ʞʝʣʽʥʽש ʩʝʨʚʝʨʣʽʢ ײץʨʳʣʳʩʳ ʢʝʣʝʩʽ 

ʪʘʣʘʧʪʘʨסʘ ʩʘʡ ʙʦʣʫ ʢʝʨʝʢ; 

- ʭʘʪʪʘʤʘʥʳש ʢʝשʝʶʰʽʣʽʛʽ ʞʘשʘ ץʳʟʤʝʪʪʝʨʜʽ ʝʥʛʽʟʛʝʥʜʝ ʞᴅʥʝ ʪװʨʣʽ 

 ʘשʘ ʙʝʡʽʤʜʝʣʛʝʥ ʢʝʟʜʝ ʭʘʪʪʘʤʘʥʳ ʞʘסʤʳʩ ʞʘʩʘʫײʦʩʳʤʰʘʣʘʨʤʝʥ ʞץ

ʬʫʥʢʮʠʷʣʘʨʤʝʥ ʪʦʣʳץʪʳʨʫ ʤװʤʢʽʥʜʽʛʽʤʝʥ ʩʠʧʘʪʪʘʣʳʥʘʜʳ; 

  .ʘʣʘʤʪʦʨ (ʀʥʪʝʨʥʝʪ) ʭʘʪʪʘʤʘʣʘʨʳʥ ʩʪʝʢʢʝ ʙʽʨʽʢʪʽʨʫנ ʳסʦʣʜʘʥʳʩʪʘץ -

SIP ʭʘʪʪʘʤʘʩʳ Internet Engineering Task Force (IETF) ʢʦʤʠʪʝʪʽ ᴅʟʽʨʣʝʛʝʥ 

ʞʘᴃʘʥʜʳץ ʤʫʣʴʪʠʤʝʜʠʘ ʘʨʭʠʪʝʢʪʫʨʘʩʳʥʳש ʙᴇʣʽʛʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ; 

- ʙʘʩץʘ ʩʠʛʥʘʣʜʘʫ ʭʘʪʪʘʤʘʣʘʨʳʤʝʥ ᴇʟʘʨʘ ᴅʨʝʢʝʪʪʝʩʫ. SIP ʭʘʪʪʘʤʘʩʳ 

ʅ.323 ʭʘʪʪʘʤʘʩʳʤʝʥ ʙʽʨʛʝ ץʦʣʜʘʥʳʣʘʜʳ, ʩʦʥʜʘʡ-ʘץ SIP ʭʘʪʪʘʤʘʩʳ ʉʊʆʇ - 

DSS1 ʞᴅʥʝ ʆʂʉ7 ʩʠʛʥʘʣʜʘʫ ʞװʡʝʣʝʨʽʤʝʥ ᴇʟʘʨʘ ᴅʨʝʢʝʪʪʝʩʫʽ ʤװʤʢʽʥ. 

SIP ʨʘʥʩʧʦʨʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʜʘʥ ʪᴅʫʝʣʩʽʟ ʙʦʣʘʜʳ. ʊʘʩʳʤʘʣʜʘʫ 

(ʪʨʘʥʩʧʦʨʪ) ʨʝʪʽʥʜʝ ʍ.25, Frame Relay, AAL5, IPX ʞᴅʥʝ ʪ.ʙ. ʭʘʪʪʘʤʘʣʘʨ 

 ʘʥ ʪʘʩʳʤʘʣʜʘʫסʨʳʣʳʤʳ ʘʣʳʥײץ שʦʣʜʘʥʳʣʘʜʳ. SIP ʭʘʙʘʨʣʘʤʘʩʳʥʳץ

ʪʝʭʥʦʣʦʛʠʷʩʳʥʘʥ ʪᴅʫʝʣʩʽʟ. ɹʽʨʘץ ɯʈ ʜʝʩʪʝʣʝʨʽʥ ʤʘʨʰʨʫʪʪʘʫ ʪʝʭʥʦʣʦʛʠʷʩʳʥ 

ʞᴅʥʝ UDP ʭʘʪʪʘʤʘʩʳʥ ʞʦסʘʨʳ ʙʘסʘʣʘʡʜʳ.  

ʉʠʛʥʘʣʜʳץ ʭʘʙʘʨʣʘʤʘʣʘʨʜʳ ʪʝʢ UDP ʭʘʪʪʘʤʘʩʳʤʝʥ סʘʥʘ ʝʤʝʩ, ʊʉʈ 

ʭʘʪʪʘʤʘʩʳʤʝʥ ʜʝ ʪʘʩʳʤʘʣʜʘʡʜʳ. ɯʈ ʜʝʩʪʝʣʝʨʽʥ ʤʘʨʰʨʫʪʪʘʫʤʝʥ ʙʽʨʛʝ ʞʝʣʽ 

ʙʦʡʳʥʰʘ ʧʘʡʜʘʣʘʥʫʰʳʥʳש ʢʝʟ ʢʝʣʛʝʥ ʘץʧʘʨʘʪʳ: ʩᴇʟʽ, ʙʝʡʥʝ ʞᴅʥʝ ʤᴅʣʽʤʝʪʪʝʨ, 

ʩʦʥʜʘʡ-ʘץ ʦʣʘʨʜʳש ᴅʨʪװʨʣʽ ʞʠʳʥʪʳסʳ (ʤʫʣʴʪʠʤʝʜʠʷʣʳץ ʘץʧʘʨʘʪ) ʞʽʙʝʨʽʣʫʽ 

ʤװʤʢʽʥ. ʇʘʡʜʘʣʘʥʫʰʳʣʘʨ ʪʝʨʤʠʥʘʣʜʘʨʳ ʘʨʘʩʳʥʜʘ ʙʘʡʣʘʥʳʩʪʳ 
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 ʢʦʜʘʣʘʫ שʧʘʨʘʪ ʞʽʙʝʨʽʣʝʜʽ (ʪʘʨʘʪʳʣʘʜʳ), ʦʥʳץʘʥʜʘʡ ʘץ ʘʥ ʢʝʟʜʝסʡʳʤʜʘʩʪʳʨײ

ʘʣʛʦʨʠʪʤʽ ʞᴅʥʝ ʞʽʙʝʨʽʣʝʪʽʥ ʘʜʨʝʩʽ ʪʫʨʘʣʳ ʘץʧʘʨʘʪʪʳ ʘʣʜʳʥʘʥ ʰʳסʘʪʳʥ ʞʘץʪʳ 

ʝʩʢʝʨʪʫ ʢʝʨʝʢ. ʉᴇʡʪʽʧ, SIP ʭʘʪʪʘʤʘʩʳ ʘʨץʳʣʳ ʙʘʡʣʘʥʳʩʪʳ ײʡʳʤʜʘʩʪʳʨʫʜʳש 

ʥʝʛʽʟʛʽ ʰʘʨʪʳ ץʘʪʳʩʫʰʳʣʘʨʜʳש ʘʨʘʩʳʥʜʘ ʙʘʡʣʘʥʳʩ ʜʝʨʝʢʪʝʨʽ, ʦʣʘʨʜʳש 

ʬʫʥʢʮʠʦʥʘʣʜʳץ ʤװʤʢʽʥʜʽʢʪʝʨʽ ʪʫʨʘʣʳ ʘץʧʘʨʘʪ ʘʣʤʘʩʫ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ʉʦʥʜʳץʪʘʥ SDP (Session Description Protocol) ʙʘʡʣʘʥʳʩ ʩʝʘʥʩʪʘʨʳʥ ʩʠʧʘʪʪʘʫ 

ʭʘʪʪʘʤʘʩʳ ʞʠʽ ץʦʣʜʘʥʳʣʘʜʳ. ɹʘʡʣʘʥʳʩ ʩʝʘʥʩʳ ʫʘץʳʪʳʥʜʘ ʦʣ ᴇʟʛʝʨʫʽ ʤװʤʢʽʥ, 

ʩʦʣ װʰʽʥ SDP ײץʨʘʣʜʘʨʳʤʝʥ ʞʘשʘ ʩʝʘʥʩʪʳ ʩʠʧʘʪʪʘʡʪʳʥ SIP ʭʘʙʘʨʣʘʤʘʩʳʥ 

ʞʽʙʝʨʫ ץʘʨʘʩʪʳʨʳʣסʘʥ.  

ʉᴇʡʣʝʩʫ (ʩᴇʟ) ʘץʧʘʨʘʪʳʥ ʪʘʨʘʪʫ װʰʽʥ IETF ʢʦʤʠʪʝʪʽ RTP ʭʘʪʪʘʤʘʩʳʥ 

ʧʘʡʜʘʣʘʥʫʜʳ ײʩʳʥʘʜʳ, ʙʽʨʘץ SIP ʭʘʪʪʘʤʘʩʳʥʳש ᴇʟʽ ʙײʣ ʞײʤʳʩ װʰʽʥ ʙʘʩץʘ ʜʘ 

ʭʘʪʪʘʤʘʣʘʨʜʳ ץʦʣʜʘʥʫʜʳ ʢᴇʟʜʝʡʜʽ. 

3.2 ɸʜʨʝʩʪʝʫ 

SIP-ʞʝʣʽʩʽʥʜʝ ʢʝʨʝʢ ʘʜʘʤʜʳ ʝʩʽʤʽ ʥʝʤʝʩʝ ʦʥʳש ʤʝʢʝʥ-ʞʘʡʳ ʙʦʡʳʥʰʘ 

ʰʘץʳʨʫסʘ ʙʦʣʘʜʳ. ʀʥʪʝʨʥʝʪ ʞʝʣʽʩʽʥʜʝ ʭʦʩʪʪʳ ʪʘʙʫ װʰʽʥ URL (Universal 

resource locators) ץʦʣʜʘʥʘʜʳ, ʘʣ  SIP-ʞʝʣʽʩʽ װʰʽʥ ʦʣ SIP URL ʨʝʪʽʥʜʝ 

ʙʝʣʛʽʣʝʥʝʜʽ. SIP-ʞʝʣʽʩʽʥʽש ʤʝʢʝʥ-ʞʘʡʳ ʨʝʪʽʥʜʝ ʵʣʝʢʪʨʦʥʜʳץ ʧʦʰʪʘ ʩʠʷץʪʳ 

ʤʝʢʝʥ-ʞʘʡʜʳ ʧʘʡʜʘʣʘʥʫסʘ ʙʦʣʘʜʳ. ʄʝʢʝʥ-ʞʘʡʜʳש (ʘʜʨʝʩʪʽש) ʪᴇʨʪ ʥʝʛʽʟʛʽ ʪװʨʽ 

ʙʦʣʘʜʳ [14]: 

- ʘʪ@rʜʦʤʝʥ; 

- ʘʪ@rʭʦʩʪ; 

- ʘʪ@rIP-ʘʜʨʝʩ; 

-  ̄ʪʝʣʝʬʦʥʘ-@ʰʣʶʟ.  

ʄʝʢʝʥ-ʞʘʡ (ɸʜʨʝʩ) ʝʢʽ ʙᴇʣʽʢʪʝʥ ʪײʨʘʜʳ. ɹʽʨʽʥʰʽʩʽ ï ʜʦʤʝʥ, ʭʦʩʪ ʥʝʤʝʩʝ 

ʰʣʶʟʘʥʳש ʤʝʢʝʥ-ʞʘʡʳ ʢᴇʨʩʝʪʽʣʝʜʽ. ʆʥʳ alias-ʘʜʨʝʩʧʝʥ ʢᴇʨʩʝʪʫʛʝ ʙʦʣʘʜʳ 

ʞᴅʥʝ ɯP-ʘʜʨʝʩʪʽ ʽʟʜʝʧ ʪʘʙʫ װʰʽʥ DNS ʩʝʨʚʠʩ ʞװʡʝʩʽʥʝ ʩװʡʝʥʫ ʢʝʨʝʢ. ɽʛʝʨ ʦʩʳ 

ɯP-ʘʜʨʝʩʪʝ ʙʦʣʩʘ, ʦʥʜʘ ʝʰʪʝשʝʥʽ ᴇʟʛʝʨʪʧʝʫʛʝ ʜʝ ʙʦʣʘʜʳ, ʷסʥʠ ʙײʣ ʞʘסʜʘʡʜʘ 

ʘʜʨʝʩʘʪץʘ ʪʽʢʝʣʝʡ ʙʘʡʣʘʥʳʩʫסʘ ʙʦʣʘʜʳ.   

ʄʝʢʝʥ-ʞʘʡʜʳש ʝʢʽʥʰʽ ʙᴇʣʽʛʽ ï ʜʦʤʝʥʜʝʛʽ ʥʝʤʝʩʝ ʭʦʩʪʪʘסʳ 

ʧʘʡʜʘʣʘʥʫʰʳʥʳש ʝʩʽʤʽ. ɽʛʝʨ ʙʽʨʽʥʰʽ ʙᴇʣʽʢʪʝ ʰʣʶʟʘʥʳש ʤʝʢʝʥ-ʞʘʡʳ 

ʢᴇʨʩʝʪʽʣʩʝ, ʦʥʜʘ ʝʢʽʥʰʽ ʙᴇʣʽʛʽʥʜʝ ʥᴇʤʽʨʣʝʫʜʽש ʞʘᴂʘʥʜʳץ ʥʝʤʝʩʝ ʞʝʢʝ 

ʞװʡʩʽʥʜʝ ʘʙʦʥʝʥʪʪʽש ʪʝʣʝʬʦʥ ʥᴇʤʽʨʽ ʙʝʨʽʣʛʝʥ.   

ʄʝʢʝʥ-ʞʘʡʜʳש ʙʘʩʪʘʤʘʩʳʥʜʘ sip ʩᴇʟʽ ʢᴇʨʩʝʪʽʣʝʜʽ, ʦʣ ʪʝʢ SIP-ʘʜʨʝʩʪʽ 

ʙʽʣʜʽʨʝʜʽ, ᴇʡʪʢʝʥʽ ʙʘʩץʘʣʘʨʳ ʜʘ (ʤʳʩʘʣʳ, mailto) ʙʘʨ.   

SIP-ʘʜʨʝʩ ʪᴅʫʣʽʢ ʫʘץʳʪʳʥʘ, ʞײʤʳʩ ʘʣʛʦʨʠʪʤʽʥʝ ʞᴅʥʝ ʪ.ʙ. ʙʘʡʣʘʥʳʩʪʳ 

ᴅʨʪװʨʣʽ ʪײʣסʘʣʳץ ʤʝʢʝʥ-ʞʘʡʣʘʨסʘ ʪʠʽʩʪʽ ʙʦʣʘʜʳ. ʆʣ ʙʽʨ ʥʘץʪʳ ʧʘʡʜʘʣʘʥʫʰʳסʘ, 

ʪʦʧʪʘʨʜʳש ʽʰʽʥʜʝʛʽ ʝש ʙʦʩ ʙʽʨʽʥʰʽ ʧʘʡʜʘʣʘʥʫʰʳסʘ ʥʝʤʝʩʝ ʙʘʨʣʳץ ʪʦʧץʘ  

ʰʘץʳʨʫ ʙʘסʳʪʪʘʣʘ ʙʝʨʝʜʽ. ʆʩʳʥʳש ʥᴅʪʠʞʝʩʽʥʜʝ ʪװʥʛʽ ʰʘץʳʨʫ, ץʘʡʪʘ ʘʜʨʝʩʪʝʫ, 

ʢʦʥʬʝʨʝʥʮʠʷ ʞᴅʥʝ ʙʘʩץʘ ץʳʟʤʝʪʪʝʨ ײʡʳʤʜʘʩʪʳʨʳʣסʘʥ.   

ɾʘʨʠʷʣʘʥסʘʥ SIP-ʘʜʨʝʩʽ ʨʝʪʽʥʜʝ ʵʣʝʢʪʨʦʥʜʳץ ʧʦʰʪʘ ʤʝʢʥ-ʞʘʡʳʥ ʜʘ 

ʧʘʡʜʘʣʘʥʫסʘ ʙʦʣʘʜʳ. URL ץʦʣʜʘʥʫ, ʤʳʩʘʣʳ, Web-ʧʘʨʘץʰʘʣʘʨʳʥʜʘ ᴇʟʽʥʽש 

ʤʝʢʝʥ-ʞʘʡʳʥ ʦʨʥʘʣʘʩʪʳʨʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ:  

sip: user1@rts.loniis.ru 
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sip: user1@ 195.201.37.104 

sip: 273-44-55@gateway.ru. 

3.3 SIP-ʞʝʣʽʩʽʥʽש ʘʨʭʠʪʝʢʪʫʨʘʩ  r

SIP-ʞʝʣʽʩʽʥʽש ʘʨʭʠʪʝʢʪʫʨʘʩʳ ʢʣʠʝʥʪ-ʩʝʨʚʝʨʣʽʢ װʣʛʽʩʽʥʝ ʥʝʛʽʟʜʝʣʛʝʥ (3.1 

ʩʫʨʝʪ). 

 

 
 

3.1 ʩʫʨʝʪ ï çʂʣʠʝʥʪ-ʩʝʨʚʝʨè װʣʛʽʩʽ 

 

ʂʣʠʝʥʪ ʩʝʨʚʝʨʛʝ ʩײʨʘʫ ʩʘʣʳʧ ʞʽʙʝʨʝʜʽ, ʩʝʨʚʝʨ ʩײʨʘʥʳʤʜʳ ᴇשʜʝʧ ʞʘʫʘʧ 

ʞʽʙʝʨʝʜʽ, ʙײʣ ʞʘʫʘʧʪʘ ʩײʨʘʥʳʤʜʳ ʦʡʜʘסʳʜʘʡ ʦʨʳʥʜʘסʘʥʳ ʪʫʨʘʣʳ, ץʘʪʝʣʝʨ 

ʪʫʨʘʣʳ ʥʝʤʝʩʝ ʢʣʠʝʥʪ ʩײʨʘסʘʥ ʘץʧʘʨʘʪ ʪʫʨʘʣʳ ʭʘʙʘʨʣʘʥʜʳʨʫ ʙʦʣʫʳ ʤװʤʢʽʥ.    

SIP-ʞʝʣʽʩʽʥʜʝ ʰʘץʳʨʫʣʘʨסʘ ץʳʟʤʝʪ ʢᴇʨʩʝʪʫ ʙʘʨʳʩʳʥ ʙʘץʳʣʘʫ ᴅʨʪװʨʣʽ 

ʢʦʤʧʦʥʝʥʪʪʝʨ ʘʨʘʩʳʥʜʘ ʦʨʳʥʜʘʣʘʜʳ. פʦʩʳʣʳʩʪʳ ʙʘץʳʣʘʡʪʳʥ ʥʝʛʽʟʛʽ ʤʽʥʜʝʪʪʽ 

ʢʦʤʧʦʥʝʥʪ ʪʝʨʤʠʥʘʣ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɾʝʣʽʜʝʛʽ ץʘʣסʘʥ ʢʦʤʧʦʥʝʥʪʪʝʨ 

ʰʘץʳʨʫʣʘʨʜʳ ʤʘʨʰʨʫʪʪʘʫסʘ ʞʘʫʘʧ ʙʝʨʝʜʽ, ʘʣ ʢʝʡʙʽʨ ʞʘסʜʘʡʜʘ ץʦʩʳʤʰʘ 

 ʥʝʛʽʟʽʥʜʝ ʞʝʣʽ ʘʨʭʠʪʝʢʪʫʨʘʩʳ שʳʟʤʝʪʪʝʨʜʽ ʞʘʩʘʡʜʳ. SIP ʭʘʪʪʘʤʘʩʳʥʳץ

(ʩᴅʫʣʝʪʽ) ʪʝʨʤʠʥʘʣʜʘʨ ʤʝʥ ʩʝʨʚʝʨʣʝʨʜʝʥ ʪײʨʘʜʳ, ʦʣʘʨʜʳש ʘʡʳʨʤʘʰʳʣʳסʳ 

ʦʨʳʥʜʘʣʘʪʳʥ ʧʨʦʢʩʠ-ʩʝʨʚʝʨ, ץʘʡʪʘ ʘʜʨʝʩʪʝʫ ʩʝʨʚʝʨʽ, ʪʽʨʢʝʫ ʩʝʨʚʝʨʽ ʞᴅʥʝ 

ʦʙʲʝʢʪʽʥʽש ʦʨʥʘʣʘʩץʘʥ ʦʨʥʳʥ ʘʥʳץʪʘʫ ʩʝʨʚʝʨʽʥʽש ʞײʤʳʩʪʘʨʳ ʙʦʡʳʥʰʘ 

ʘʞʳʨʘʪʳʣʘʜʳ (3. 2 ʩʫʨʝʪ). 

 

 
 

3.2 ʩʫʨʝʪ ï SIP-ʞʝʣ̔ʩʽʥʽש ʘʨʭʠʪʝʢʪʫʨʘʩʳ (ʩᴅʫʣʝʪʽ) 

mailto:273-44-55@gateway.ru
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ɹײʣ ʵʣʝʤʝʥʪʪʝʨ ʬʠʟʠʢʘʣʳץ ʞʘסʳʥʘʥ ʣʦʢʘʣʴʜʽʢ (ʞʝʨʛʽʣʽʢʪʽ) ʞʝʣʽʜʝʛʽ 

ʩʝʨʚʝʨʣʝʨ ʥʝʛʽʟʽʥʜʝ ʽʩʢʝ ʘʩʳʨʳʣʘʜʳ, ʦʣʘʨ ᴇʟʽʥʽש ʥʝʛʽʟʛʽ ʞײʤʳʩʪʘʨʳʥ 

ʦʨʳʥʜʘסʘʥʥʘʥ ʙʘʩץʘ, SIP-ʭʘʙʘʨʣʘʤʘʣʘʨʳʥ ᴇשʜʝʫ ʞײʤʳʩʪʘʨʳʥ ʜʘ ʞʘʩʘʡʜʳ.  

ʆʥʳװ שʩʪʽʥʝ ʙʽʨʥʝʰʝ ʬʫʥʢʮʠʦʥʘʣʜʳץ SIP-ʩʝʨʚʝʨʣʝʨʽ ʙʽʨ ʬʠʟʠʢʘʣʳץ ʵʣʝʤʝʥʪʪʝ 

ʦʨʳʥʜʘʣʫʳ ʤװʤʢʽʥ. 

ʊʝʨʤʠʥʘʣʜʘʨ ʝʢʽ ʪװʨʣʽ ʙʦʣʘʜʳ: 

 SIP (UA) ץʨʘʣʜʘʨʤʝʥ ʞᴅʥʝ ʧʨʦʛʨʘʤʤʘʣʳײץ ץʘʞʝʪʪʽ ʘʧʧʘʨʘʪʪʳץ -

ʤʦʜʫʣʴʤʝʥ ץʘʤʪʳʣסʘʥ ʜʝʨʙʝʩ ʢʦʤʧʴʶʪʝʨ (ɼʂ); 

- ʞʝʨʛʽʣʽʢʪʽ-ʝʩʝʧʪʝʫʽʰ ʞʝʣʽʩʽʥʝ (ɾɽɾ-ʛʝ ץʦʩʳʣסʘʥ SIP-ʪʝʣʝʬʦʥr).  

ʐʘץʳʨʫʣʘʨסʘ ץʳʟʤʝʪ ʢᴇʨʩʝʪʫʜʽ ʙʘץʳʣʘʫ ʞʝʣʽʜʝʛʽ ᴅʨʪװʨʣʽ SIP 

ʵʣʝʤʝʥʪʪʝʨʽ ʘʨʘʩʳʥʜʘ װʣʝʩʪʽʨʽʣʛʝʥ.  

ʊʝʨʤʠʥʘʣ ʥʝʤʝʩʝ ʙʘʩץʘʰʘ ʘʡʪץʘʥʜʘ UA (User Agent ʥʝʤʝʩʝ SIP client) 

ʧʘʡʜʘʣʘʥʫʰʳʩʳʥʳש ʘʛʝʥʪʽ ʪʝʨʤʠʥʘʣʜʳץ ʞʘʙʜʳץʪʳץ שʦʩʳʤʰʘʩʳ ʞᴅʥʝ ᴇʟʽʥʝ 

ʝʢʽ ײץʨʘʫʳʰ ʢʽʨʝʜʽ: 

- ʧʘʡʜʘʣʘʥʫʰʳ ʘʛʝʥʪʽʥʽש ʢʣʠʝʥʪʽ (User Agent Client ï UAC); 

- ʧʘʡʜʘʣʘʥʫʰʳ ʘʛʝʥʪʽʥʽש ʩʝʨʚʝʨʽ  (User Agent Server ï UAS). 

UAC ʢʣʠʝʥʪʽ SIP-ʩײʨʘʥʳʤʜʘʨʳʥ ᴇʟʛʝʨʪʝʜʽ, ʷסʥʠ ʰʘץʳʨʫʰʳ ʨʝʪʽʥʜʝ 

ʰʳסʘʜʳ. UAS ʩʝʨʚʝʨʽ ʩײʨʘʥʳʤʜʳ ץʘʙʳʣʜʘʧ, ʦʣʘʨסʘ ʞʘʫʘʧ ʞʽʙʝʨʝʜʽ, ʷסʥʠ 

ʰʘץʳʨʳʣʫʰʳ ʙʦʣʳʧ ʰʳסʘʜʳ. 

ʇʨʦʢʩʠ-ʩʝʨʚʝʨ (proxy server) ʩײʨʘʥʳʤʜʳ ץʘʙʳʣʜʘʧ, ʦʣʘʨʜʳ ᴇשʜʝʧ ʢʝʣʝʩʽ 

ʩʝʨʚʝʨʛʝ ʞʽʙʝʨʝʜʽ, ʦʣ ץʘʣʘʡ ʧʨʦʢʩʠ-ʩʝʨʚʝʨ ʙʦʣʩʘ, ʩʦʣʘʡ ʩʦסשʳ UAS ʙʦʣʫʳ ʜʘ 

ʤװʤʢʽʥ. ʉᴇʡʪʽʧ ʧʨʦʢʩʠ-ʩʝʨʚʝʨ ʢʣʠʝʥʪʪʽש ʜʝ, ʩʝʨʚʝʨʜʽש ʜʝ ʩײʨʘʥʳʤʜʘʨʳʥ 

 ʘʙʳʣʜʘʩʘ, ʦʩʳ  UACץ ʨʘʥʳʤʜʳײʘʙʳʣʜʘʧ ʞᴅʥʝ ʞʽʙʝʨʽʧ ʦʪʳʨʘʜʳ. UAC-ʪʘʥ ʩץ

ʘʪʳʥʘʥ ʞײʤʳʩ ʞʘʩʘʡ ʙʝʨʝʜʽ.    

ʇʨʦʢʩʠ-ʩʝʨʚʝʨʜʽש ʝʢʽ ʪװʨʽ ʙʦʣʘʜʳ: 

- ʞʘʡ-ʢװʡʜʽ ʩʘץʪʘʡʪʳʥ (stateful); 

- ʞʘʡ-ʢװʡʜʽ ʩʘץʪʘʤʘʡʪʳʥ (stateless).  

ɹʽʨʽʥʰʽ ʪװʨʜʝʛʽ ʩʝʨʚʝʨ ʢʽʨʽʩ ʩײʨʘʥʳʤʜʳ ʞʘʜʳʥʜʘ ʩʘץʪʘʡʜʳ, ʦʣ ʙʽʨ 

ʥʝʤʝʩʝ ʙʽʨʥʝʰʝ hʳסʘʪʳʥ ʩײʨʘʥʳʤʜʘʨʜʳ ʙʽʨʽʢʪʽʨʫʜʽש ʩʝʙʝʙʽ ʙʦʣʜʳ. ɹײʣ 

ʰʳסʘʪʳʥ ʩײʨʘʥʳʤʜʘʨʜʳ ʜʘ ʩʝʨʚʝʨ ʞʘʜʳʥʜʘ ʩʘץʪʘʧ ץʘʣʘʜʳ. ʉʝʨʚʝʨ ʙײʣ 

ʩײʨʘʥʳʤʜʘʨʜʳ ʪʨʘʥʟʘʢʮʠʷ ʘʷץʪʘʣסʘʥʰʘ ʜʝʡʽʥ, ʷסʥʠ ʩײʨʘʥʳʤסʘ ʞʘʫʘʧ ʘʣסʘʥʰʘ 

ʞʘʜʳʥʜʘ ʩʘץʪʘʡʜʳ.  

ɾʘʡ-ʢװʡʜʽ ʩʘץʪʘʤʘʡʪʳʥ ʩʝʨʚʝʨ ץʘʙʳʣʜʘʡʪʳʥ ʩײʨʘʥʳʤʜʘʨ ʤʝʥ 

ʞʘʫʘʧʪʘʨʜʳ ʞʘʡ ʪʘʨʘʪʘʜʳ. ʆʣ 1-ʰʽ ʩʝʨʚʝʨʛʝ ץʘʨʘסʘʥʜʘ ʪʝʟ ʞײʤʳʩ ʽʩʪʝʡʜʽ, 

ʩʝʙʝʙʽ ʧʨʦʮʝʩʩʦʨʜʳץ שʦʨʳ ʩʘץʪʘʫסʘ ʫʘץʳʪʳʥ ʢʝʪʽʨʤʝʡʜʽ, ʩʦʥʜʳץʪʘʥ ʙײʣ 

ʩʝʨʚʝʨ ʢᴇʧʪʝʛʝʥ ʧʘʡʜʘʣʘʥʫʰʳʣʘʨסʘ ץʳʟʤʝʪ ʢᴇʨʩʝʪʝ ʘʣʘʜʳ. ʇʨʦʢʩʠ-ʩʝʨʚʝʨ ᴇʟʽ 

ᴅʨʽ ץʘʨʘʡ ᴇʪʢʽʟʽʧ ʞʽʙʝʨʝʪʽʥ ʩײʨʘʥʳʤʜʘʨʜʳ ʪװʨʣʝʥʜʽʨʝ ʘʣʘʜʳ. ɾʘʡ ʘʡʪץʘʥʜʘ, 

ʧʘʡʜʘʣʘʥʫʰʳ ʧʨʦʢʩʠ-ʩʝʨʚʝʨʛʝ ץʦʩʳʣʳʩʪʳ ʦʨʥʘʪʫ ʪʫʨʘʣʳ ʩײʨʘʥʳʤ ʞʽʙʝʨʩʝ, 

ʙײʣ ʩʝʨʚʝʨ ʩʦʣ ץʦʩʳʣʳʩ ʦʨʥʘʪʳʣסʘʥʳʥ ᴇʟʽ ʞʘʩʘʡʜʳ. ʇʨʦʢʩʠ-ʩʝʨʚʝʨ ʙײʣ 

ʩײʨʘʥʳʤʜʳ ʢᴇʙʝʡʪʽʧ ʞᴅʥʝ ᴅʨʪװʨʣʽ ʙʘסʳʪץʘ ʪʘʨʘʪʘ ʘʣʘʜʳ, ʧʘʡʜʘʣʘʥʫʰʳ 

 ʨʘʥʳʤʜʳ ʙʽʨʥʝʰʝ ʞʝʨʣʝʨʛʝ ʞʽʙʝʨʽʧײʳʪʪʘ ʙʦʣʘʪʳʥʳʥʘ ʩʝʥʽʧ ʩסʘʞʝʪʪʽ ʙʘץ

ʪײʨʘʜʳ. 

 שʳʨʳʣʫʰʳ ʘʙʦʥʝʥʪʪʽץʳʪʪʘʡʪʳʥ ʩʝʨʚʝʨ (Redirect Servers) ʰʘסʘʡʪʘ ʙʘפ

ʪʝʨʤʠʥʘʣʳʥ ʘסʳʤʜʘסʳ ɯʈ-ʘʜʨʝʩʽʥʽש ʩײʨʘʥʳʤʳʥ ʪʘʨʘʪʫסʘ ʘʨʥʘʣסʘʥ. פʘʡʪʘ 



62 
 

ʙʘסʳʪʪʘʡʪʳʥ (ʥʝʤʝʩʝ ץʘʡʪʘ ʘʜʨʝʩʪʝʫ) ʩʝʨʚʝʨʽ ʢʣʠʝʥʪʢʝ ʢʝʣʝʩʽ ʩʝʨʚʝʨʜʽש 

ʥʝʤʝʩʝ ʢʣʠʝʥʪʪʽש ʘʜʨʝʩʽʥ (ʤʝʢʝʥ-ʞʘʡʳʥ) ʞʽʙʝʨʽʧ, ʩʦʜʘʥ ʢʝʡʽʥ ʦʣ ʰʳץʳʨʫʰʳ 

ʢʣʠʝʥʪʧʝʥ ʪʽʢʝʣʝʡ ʙʘʡʣʘʥʳʩʘ ʘʣʘʜʳ. פʘʡʪʘ ʙʘסʳʪʪʘʡʪʳʥ ʩʝʨʚʝʨ ᴇʟ 

ʞײʤʳʩʪʘʨʳʥ ʞʘʩʘʫ װʰʽʥ ʦʨʥʘʣʘʩץʘʥ ʦʨʥʳʥ ʘʥʳץʪʘʡʪʳʥ ʩʝʨʚʝʨʤʝʥ ᴇʟʘʨʘ 

ᴅʨʝʢʝʪʪʝʩʫ ʢʝʨʝʢ. 

ʇʘʡʜʘʣʘʥʫʰʳʥʳש ʦʨʥʘʣʘʩץʘʥ ʦʨʥʳʥ ʘʥʳץʪʘʡʪʳʥ ʩʝʨʚʝʨ (Registrars ʠʣʠ 

Location Servers) ʘʛʝʥʪʪʝʨʛʝ ᴇʟʽʥʽש ʦʨʥʘʣʘʩץʘʥ ʦʨʥʳʥ ʪʽʨʢʝʫʛʝ ʤװʤʢʽʥʜʽʢ 

ʙʝʨʝʜʽ. ʆʨʥʘʣʘʩץʘʥ ʦʨʥʳʥ ʘʥʳץʪʘʡʪʳʥ ʩʝʨʚʝʨ ï ʰʘץʳʨʳʣʫʰʳ ʘʙʦʥʝʥʪʪʽש 

ʦʨʥʘʜʘʩץʘʥ ʞʝʨʽʥ ʘʥʳץʪʘʫ װʰʽʥ ʦʩʳ ʩʝʨʚʝʨʤʝʥ ץʦʣʜʘʥʘʪʳʥ SIP-ʩʝʨʚʝʨʣʝʨʛʝ 

 ʘʥʥʘʥ ʢʝʡʽʥ SIP-ʩʝʨʚʝʨסʘʙʳʣʜʘץ ʨʘʥʳʤʜʳײʘʪʳʥʘʡ ʘʣʘʪʥr ʘʜʨʝʩʪʝʨ ʙʘʟʘʩʳ. ʉץ

ʧʘʡʜʘʣʘʥʫʰʳ ʪʘʫʳʧ, ʦʥʳש ʤʝʢʝʥ-ʞʘʡʳʥ ʙʽʣʫ װʰʽʥ ʦʨʥʘʣʘʩץʘʥ ʞʝʨʜʽ 

ʘʥʳץʪʘʡʪʳʥ ʩʝʨʚʝʨʛʝ ʭʘʙʘʨʣʘʩʘʜʳ. ʓץʪʠʤʘʣʜʳ ʘʜʨʝʩʪʝʨ ʪʽʟʽʤʽʥ ʥʝʤʝʩʝ 

ʦʣʘʨʜʳ ʪʘʙʫ ʤװʤʢʽʥʜʽʛʽ ʞʦץ ʜʝʛʝʥ ʞʘʫʘʧ ʞʽʙʝʨʽʣʝʜʽ.  

ʇʘʡʜʘʣʘʥʫʰʳ ʙʽʨ ʩʦסשʳ ʞװʡʝʜʝʥ ʙʘʩץʘ ʞװʡʝʛʝ ʘʫʳʩʳʧ ʞװʨʝʜʽ, 

ʩʦʥʜʳץʪʘʥ ʦʥʳש ʦʨʥʘʣʘʩץʘʥ ʞʝʨʽʥ ʘʥʳץʪʘʡʪʳʥ ʙʽʨ ᴅʜʽʩ ʢʝʨʝʢ (3.3 ʩʫʨʝʪ).  

 

 

 
 

3.3 ʩʫʨʝʪ ï SIP-ʞʝʣʽʩʽ 

 

ɾʦסʘʨʳʜʘ ʘʪʘʣסʘʥ ʞײʤʳʩʪʘʨʜʳ ʞʘʩʘʫ װʰʽʥ SIP-ʩʝʨʚʝʨʽʥʜʝ ʦʨʥʘʣʘʩץʘʥ 

ʞʝʨʜʽ ʘʥʳץʪʘʡʪʳʥ ʩʝʨʚʝʨ  (location server) ץʦʣʜʘʥʳʣʘʜʳ ï ʙײʣ ʰʘץʳʨʳʣʫʰʳ 

ʘʙʦʥʝʥʪʪʽש ʦʨʥʘʣʘʩץʘʥ ʞʝʨʽʥ ʘʥʳץʪʘʫ װʰʽʥ ʦʩʳ ʩʝʨʚʝʨʤʝʥ ץʦʣʜʘʥʘʪʳʥ SIP-

ʩʝʨʚʝʨʣʝʨʛʝ ץʘʪʳʥʘʡ ʘʣʘʪʳʥ ʘʜʨʝʩʪʝʨ ʙʘʟʘʩʳ. ɽʢʽʥʰʽ ʞʘסʳʥʘʥ ʧʘʡʜʘʣʘʥʫʰʳ 

SIP-ʩʝʨʚʝʨʛʝ ᴇʟʽʥʽש ʦʨʥʘʣʘʩץʘʥ ʞʝʨʽ ʪʫʨʘʣʳ REGISTER ʭʘʙʘʨʣʘʤʘʩʳʤʝʥ 

ʤʘסʣײʤʘʪ ʞʽʙʝʨʝʜ.̔ SIP-ʩʝʨʚʝʨʽʥʜʝ ʜʝ ʦʨʥʘʣʘʩץʘʥ ʞʝʨʜʽ ʘʥʳץʪʘʡʪʳʥ ʩʝʨʚʝʨʜʝ 

ʜʝ ʘʜʨʝʩʪʝʨ ʙʘʟʘʩʳʥʳש ʢʝʡʙʽʨ ʵʣʝʤʝʥʪʪʝʨʽ ʞᴅʥʝ ʞʝʢʝ-ʞʝʢʝ ʙʦʣʫʳ ʤװʤʢʽʥ.  

 


