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ɺʓʇʀʉʂɸ 
ʠʟ ʨʝʰʝʥʠʷ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʢʦʤʠʩʩʠʠ ʧʦ ʨʘʜʠʦʯʘʩʪʦʪʘʤ 

ʦʪ 24 ʤʘʷ 2013 ʛ. ˉ 13-18-03 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʢʦʤʠʩʩʠʷ ʧʦ ʨʘʜʠʦʯʘʩʪʦʪʘʤ ʈɽʐɸɽʊ: 

 

1. ʋʪʚʝʨʜʠʪʴ ʠ ʚʚʝʩʪʠ ʚ ʜʝʡʩʪʚʠʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʜʣʷ 

ʚʥʦʚʴ ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʭ ʠ ʚʚʦʜʠʤʳʭ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʈʕʉ ʩ 1 ʷʥʚʘʨʷ 2014 ʛ. 

ʅʦʨʤʳ 19-13 çʅʦʨʤʳ ʥʘ ʰʠʨʠʥʫ ʧʦʣʦʩʳ ʨʘʜʠʦʯʘʩʪʦʪ ʠ ʚʥʝʧʦʣʦʩʥʳʝ ʠʟʣʫʯʝʥʠʷ 

ʨʘʜʠʦʧʝʨʝʜʘʪʯʠʢʦʚ ʛʨʘʞʜʘʥʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷè. 

2. ɼʣʷ ʈʕʉ, ʚʚʝʜʸʥʥʳʭ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ (ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ) ʜʦ 1 ʷʥʚʘʨʷ 

2014 ʛ., ʜʝʡʩʪʚʫʶʪ ʜʦ ʦʢʦʥʯʘʥʠʷ ʩʨʦʢʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʥʦ ʥʝ ʧʦʟʜʥʝʝ 

1 ʷʥʚʘʨʷ 2024 ʛʦʜʘ, ʅʦʨʤʳ 19-02 çʅʦʨʤʳ ʥʘ ʰʠʨʠʥʫ ʧʦʣʦʩʳ ʨʘʜʠʦʯʘʩʪʦʪ ʠ 

ʚʥʝʧʦʣʦʩʥʳʝ ʠʟʣʫʯʝʥʠʷ ʨʘʜʠʦʧʝʨʝʜʘʪʯʠʢʦʚ ʛʨʘʞʜʘʥʩʢʦʛʦ ʥʘʟʥʘʯʝʥʠʷè, 

ʫʪʚʝʨʞʜʸʥʥʳʝ ʨʝʰʝʥʠʝʤ ɻʂʈʏ ʦʪ 28 ʦʢʪʷʙʨʷ 2002 ʛ. ʧʨʦʪʦʢʦʣ ˉ 22/2, ʘ ʪʘʢʞʝ 

ɼʦʧʦʣʥʝʥʠʝ ˉ1 çʉʠʩʪʝʤʳ ʮʠʬʨʦʚʦʛʦ ʟʚʫʢʦʚʦʛʦ ʠ ʪʝʣʝʚʠʟʠʦʥʥʦʛʦ ʚʝʱʘʥʠʷ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʦʜʫʣʷʮʠʠ COFDMè ʢ ʥʦʨʤʘʤ 19-02 çʅʦʨʤʳ ʥʘ ʰʠʨʠʥʫ ʧʦʣʦʩʳ 

ʨʘʜʠʦʯʘʩʪʦʪ ʠ ʚʥʝʧʦʣʦʩʥʳʝ ʠʟʣʫʯʝʥʠʷ ʨʘʜʠʦʧʝʨʝʜʘʪʯʠʢʦʚ ʛʨʘʞʜʘʥʩʢʦʛʦ 

ʧʨʠʤʝʥʝʥʠʷè, ʫʪʚʝʨʞʜʸʥʥʦʝ ʨʝʰʝʥʠʝʤ ɻʂʈʏ ʦʪ 1 ʜʝʢʘʙʨʷ 2003 ʛ. ʧʨʦʪʦʢʦʣ ˉ 30/9. 

3. ɺ ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʦʜʣʝʥʠʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ʈʕʉ, ʥʘʟʚʘʥʥʳʭ ʚ ʧʫʥʢʪʝ 

2 ʥʘʩʪʦʷʱʝʛʦ ʨʝʰʝʥʠʷ ɻʂʈʏ, ʚʦʟʤʦʞʥʦ ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ ʪʘʢʠʝ ʈʕʉ ʜʦʣʞʥʳ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʥʦʨʤʘʤ, ʫʪʚʝʨʞʜʝʥʥʳʤ ʧʫʥʢʪʦʤ 1 ʥʘʩʪʦʷʱʝʛʦ ʨʝʰʝʥʠʷ ɻʂʈʏ. 

4. ʇʨʠʟʥʘʪʴ ʫʪʨʘʪʠʚʰʠʤʠ ʩʠʣʫ ʩ 1 ʷʥʚʘʨʷ 2024 ʛʦʜʘ ʅʦʨʤʳ 19-02 çʅʦʨʤʳ ʥʘ 

ʰʠʨʠʥʫ ʧʦʣʦʩʳ ʨʘʜʠʦʯʘʩʪʦʪ ʠ ʚʥʝʧʦʣʦʩʥʳʝ ʠʟʣʫʯʝʥʠʷ ʨʘʜʠʦʧʝʨʝʜʘʪʯʠʢʦʚ 

ʛʨʘʞʜʘʥʩʢʦʛʦ ʥʘʟʥʘʯʝʥʠʷè, ʫʪʚʝʨʞʜʸʥʥʳʝ ʨʝʰʝʥʠʝʤ ɻʂʈʏ ʦʪ 28 ʦʢʪʷʙʨʷ 2002 ʛ. 

ʧʨʦʪʦʢʦʣ  ̄22/2. 

ɼʦʧʦʣʥʝʥʠʝ ˉ1 çʉʠʩʪʝʤʳ ʮʠʬʨʦʚʦʛʦ ʟʚʫʢʦʚʦʛʦ ʠ ʪʝʣʝʚʠʟʠʦʥʥʦʛʦ ʚʝʱʘʥʠʷ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʦʜʫʣʷʮʠʠ COFDMè ʢ ʅʦʨʤʘʤ 19-02 çʅʦʨʤʳ ʥʘ ʰʠʨʠʥʫ ʧʦʣʦʩʳ 

ʨʘʜʠʦʯʘʩʪʦʪ ʠ ʚʥʝʧʦʣʦʩʥʳʝ ʠʟʣʫʯʝʥʠʷ ʨʘʜʠʦʧʝʨʝʜʘʪʯʠʢʦʚ ʛʨʘʞʜʘʥʩʢʦʛʦ 

ʥʘʟʥʘʯʝʥʠʷè, ʫʪʚʝʨʞʜʥyʥʦʝ ʨʝʰʝʥʠʝʤ ɻʂʈʏ ʦʪ 1 ʜʝʢʘʙʨʷ 2003 ʛ. ʧʨʦʪʦʢʦʣ  ̄30/9. 
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1 ʆɹʑʀɽ ʇʆʃʆɾɽʅʀʗ 

1.1 ʅʘʩʪʦʷʱʠʝ ʅʦʨʤʳ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʪʨʝʙʦʚʘʥʠʷ ʢ ʥʝʦʙʭʦʜʠʤʦʡ ʠ ʢʦʥʪʨʦʣʴʥʦʡ ʰʠʨʠʥʝ 

ʧʦʣʦʩʳ ʨʘʜʠʦʯʘʩʪʦʪ ʠ ʚʥʝʧʦʣʦʩʥʳʤ ʠʟʣʫʯʝʥʠʷʤ ʨʘʜʠʦʧʝʨʝʜʘʪʯʠʢʦʚ ʛʨʘʞʜʘʥʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ, 

ʠʩʧʦʣʴʟʫʶʱʠʭ ʢʣʘʩʩʳ ʠʟʣʫʯʝʥʠʡ, ʫʢʘʟʘʥʥʳʝ ʚ ʪʘʙʣʠʮʘʭ 4.1 ï 4.15 ʠ ʧʨʠʣʦʞʝʥʠʷʭ ɸ-ʄ. 

1.2 ʅʘʩʪʦʷʱʠʝ ʅʦʨʤʳ ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ ʥʘ ʚʩʝ ʜʝʡʩʪʚʫʶʱʠʝ ʟʘʢʫʧʘʝʤʳʝ ʟʘ ʨʫʙʝʞʦʤ, 

ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʝ (ʤʦʜʝʨʥʠʟʠʨʫʝʤʳʝ) ʠ ʧʨʦʠʟʚʦʜʠʤʳʝ ʨʘʜʠʦʧʝʨʝʜʘʪʯʠʢʠ ʛʨʘʞʜʘʥʩʢʦʛʦ 

ʥʘʟʥʘʯʝʥʠʷ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʧʝʨʝʥʦʩʥʳʭ ʨʘʜʠʦʧʝʨʝʜʘʪʯʠʢʦʚ ʩʧʘʩʘʪʝʣʴʥʳʭ ʩʨʝʜʩʪʚ, 

ʨʘʜʠʦʧʝʨʝʜʘʪʯʠʢʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʧʝʨʝʜʘʯʠ ʩʠʛʥʘʣʦʚ ʪʨʝʚʦʛʠ ʠ ʙʝʜʩʪʚʠʷ, ʠ 

ʨʘʜʠʦʧʝʨʝʜʘʪʯʠʢʦʚ, ʨʘʙʦʪʘʶʱʠʭ ʚ ʧʦʣʦʩʘʭ ʯʘʩʪʦʪ ʥʠʞʝ 30 ʄɻʮ ʩ ʧʠʢʦʚʦʡ ʤʦʱʥʦʩʪʴʶ ʤʝʥʝʝ 1 ɺʪ. 

1.3 ʅʦʨʤʳ ɻʂʈʏ ʷʚʣʷʶʪʩʷ ʦʙʷʟʘʪʝʣʴʥʳʤʠ ʜʣʷ ʚʩʝʭ ʶʨʠʜʠʯʝʩʢʠʭ ʠ ʬʠʟʠʯʝʩʢʠʭ ʣʠʮ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʠʩʧʦʣʴʟʫʶʱʠʭ ʨʘʜʠʦʯʘʩʪʦʪʥʳʡ ʩʧʝʢʪʨ. 

ʊʨʝʙʦʚʘʥʠʷ, ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʚ ʥʘʩʪʦʷʱʠʭ ʅʦʨʤʘʭ, ʷʚʣʷʶʪʩʷ ʦʙʷʟʘʪʝʣʴʥʳʤʠ ʜʣʷ ʩʦʙʣʶʜʝʥʠʷ 

ʦʨʛʘʥʘʤʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, ʩʫʙʲʝʢʪʘʤʠ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ, 

ʧʦʜʛʦʪʦʚʢʝ ʢ ʧʨʦʠʟʚʦʜʩʪʚʫ, ʠʟʛʦʪʦʚʣʝʥʠʠ, ʠʤʧʦʨʪʝ, ʨʝʘʣʠʟʘʮʠʠ (ʧʦʩʪʘʚʢʝ, ʧʨʦʜʘʞʝ) ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ 

(ʧʨʠʤʝʥʝʥʠʠ) ʨʘʜʠʦʧʝʨʝʜʘʶʱʠʭ ʩʨʝʜʩʪʚ. 

1.4 ʂʦʥʪʨʦʣʴ ʠʩʧʦʣʥʝʥʠʷ ʅʦʨʤ ɻʂʈʏ, ʘ ʪʘʢʞʝ ʠʟʤʝʥʝʥʠʡ ʠʣʠ ʜʦʧʦʣʥʝʥʠʡ 

ʫʪʚʝʨʞʜʝʥʥʳʭ ʅʦʨʤ ɻʂʈʏ ʷʚʣʷʝʪʩʷ ʦʙʷʟʘʪʝʣʴʥʳʤ ʜʦ ʚʨʝʤʝʥʠ ʚʚʦʜʘ ʚ ʜʝʡʩʪʚʠʝ ʚ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ ʠ/ʠʣʠ ʠʟʤʝʥʝʥʠʷ, ʜʦʧʦʣʥʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʜʝʡʩʪʚʫʶʱʠʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ 

ʩʪʘʥʜʘʨʪʦʚ. ʇʦʩʣʝ ʚʚʦʜʘ ʚ ʜʝʡʩʪʚʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʩʪʘʥʜʘʨʪʘ ʥʘ ʰʠʨʠʥʫ ʧʦʣʦʩʳ ʨʘʜʠʦʯʘʩʪʦʪ ʠ 

ʫʨʦʚʥʠ ʚʥʝʧʦʣʦʩʥʳʭ ʠʟʣʫʯʝʥʠʡ ʨʘʜʠʦʧʝʨʝʜʘʶʱʠʭ ʫʩʪʨʦʡʩʪʚ, ʧʨʦʚʝʨʢʘ ʵʪʠʭ ʩʨʝʜʩʪʚ ʥʘ ʚʳʧʦʣʥʝʥʠʝ 

ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʝʡʩʪʚʫʶʱʠʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ 

ʩʪʘʥʜʘʨʪʦʤ. 

1.5 ɼʣʷ ʩʣʫʯʘʝʚ, ʥʝ ʦʭʚʘʯʝʥʥʳʭ ʥʘʩʪʦʷʱʠʤʠ ʅʦʨʤʘʤʠ, ʨʘʟʨʘʙʦʪʯʠʢʠ ʨʘʜʠʦʧʝʨʝʜʘʶʱʠʭ 

ʫʩʪʨʦʡʩʪʚ ʩʦʩʪʘʚʣʷʶʪ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʦʛʨʘʥʠʯʝʥʠʶ ʰʠʨʠʥʳ ʧʦʣʦʩʳ ʯʘʩʪʦʪ ʠ ʚʥʝʧʦʣʦʩʥʳʭ 

ʠʟʣʫʯʝʥʠʡ. ʈʝʢʦʤʝʥʜʫʝʤʳʝ ʦʛʨʘʥʠʯʝʥʠʷ ʩ ʥʝʦʙʭʦʜʠʤʳʤʠ ʦʙʦʩʥʦʚʘʥʠʷʤʠ ʩʦʛʣʘʩʦʚʳʚʘʶʪʩʷ ʩ ɻʂʈʏ 

ʥʘ ʵʪʘʧʝ ʧʦʣʫʯʝʥʠʷ ʨʘʟʨʝʰʝʥʠʷ ʥʘ ʨʘʟʨʘʙʦʪʢʫ ʘʧʧʘʨʘʪʫʨʳ ʠ ʚʥʦʩʷʪʩʷ ʚ ʚʠʜʝ ʪʝʭʥʠʯʝʩʢʠʭ ʪʨʝʙʦʚʘʥʠʡ 

ʚ ʪʝʭʥʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʥʘ ʘʧʧʘʨʘʪʫʨʫ. 

ɺ ʦʪʜʝʣʴʥʳʭ ʩʣʫʯʘʷʭ ʧʦ ʩʦʛʣʘʩʦʚʘʥʠʶ ʩ ɻʂʈʏ ʤʦʛʫʪ ʫʩʪʘʥʘʚʣʠʚʘʪʴʩʷ ʟʥʘʯʝʥʠʷ ʰʠʨʠʥʳ 

ʧʦʣʦʩʳ ʨʘʜʠʦʯʘʩʪʦʪ ʠ ʚʥʝʧʦʣʦʩʥʳʭ ʠʟʣʫʯʝʥʠʡ, ʦʪʣʠʯʘʶʱʠʝʩʷ ʦʪ ʥʘʩʪʦʷʱʠʭ ʅʦʨʤ. 

1.6 ʂʦʥʪʨʦʣʴ ʥʦʨʤʠʨʫʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ: 

ʘ) ʧʨʠ ʠʩʧʳʪʘʥʠʷʭ ʥʘ ʵʪʘʧʘʭ ʨʘʟʨʘʙʦʪʢʠ, ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʠʷ 

ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ. ʇʨʠ ʵʪʦʤ ʧʦʨʷʜʦʢ ʢʦʥʪʨʦʣʷ ʚ ʭʦʜʝ ʜʨʫʛʠʭ ʚʠʜʦʚ ʠʩʧʳʪʘʥʠʡ 

ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʝʭʥʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ ʥʘ ʨʘʜʠʦʧʝʨʝʜʘʶʱʠʝ ʫʩʪʨʦʡʩʪʚʘ; 

ʙ) ʥʘ ʵʪʘʧʘʭ ʵʢʩʧʣʫʘʪʘʮʠʠ ʈʕʉ ʦʨʛʘʥʘʤʠ ʨʘʜʠʦʯʘʩʪʦʪʥʦʡ ʩʣʫʞʙʳ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʥʘʜʟʦʨʘ ʟʘ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʚ ʦʙʣʘʩʪʠ ʩʚʷʟʠ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʤʘʩʩʦʚʳʭ 

ʢʦʤʤʫʥʠʢʘʮʠʡ ʚ ʩʣʫʯʘʷʭ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʨʘʜʠʦʧʦʤʝʭ. 

1.7 ʇʨʠ ʥʘʣʠʯʠʠ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʩʪʘʥʜʘʨʪʦʚ (ʠʣʠ ʧʨʠʥʷʪʳʭ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʩʪʘʥʜʘʨʪʦʚ) ʥʘ ʢʦʥʢʨʝʪʥʳʝ ʚʠʜʳ ʨʘʜʠʦʧʝʨʝʜʘʶʱʠʭ ʫʩʪʨʦʡʩʪʚ ʠʣʠ ʩʠʩʪʝʤ, ʚ 

ʢʦʪʦʨʳʭ ʦʛʦʚʦʨʝʥʳ ʅʦʨʤʳ ʥʘ ʰʠʨʠʥʫ ʧʦʣʦʩʳ ʨʘʜʠʦʯʘʩʪʦʪ ʠ ʚʥʝʧʦʣʦʩʥʳʝ ʠʟʣʫʯʝʥʠʷ ʠ 

ʤʝʪʦʜʠʢʠ ʠʭ ʠʟʤʝʨʝʥʠʡ, ʥʦʨʤʳ ʥʘ ʵʪʠ ʧʘʨʘʤʝʪʨʳ ʠ ʠʭ ʢʦʥʪʨʦʣʴ ʜʦʣʞʥʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ 

ʫʧʦʤʷʥʫʪʳʤ ʩʪʘʥʜʘʨʪʘʤ, ʝʩʣʠ ʪʨʝʙʦʚʘʥʠʷ ʩʪʘʥʜʘʨʪʘ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʪʨʝʙʦʚʘʥʠʷʤ ʅʦʨʤ ʠʣʠ 

ʧʨʝʚʳʰʘʶʪ ʠʭ. ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʝʨʝʩʯʝʪ ʟʘʷʚʣʝʥʥʳʭ ʚʝʣʠʯʠʥ 

(ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʫʨʦʚʥʷ ʠ ʰʠʨʠʥʳ ʧʦʣʦʩʳ) ʥʘ ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʝ ʢʘʨʪʦʯʢʘʤʠ ʊʊɼ (ʬʦʨʤʘ ˉ1 

ɻʂʈʏ). 

1.8 ɺʳʧʦʣʥʝʥʠʝ ʠʟʤʝʨʝʥʠʡ ʢʦʥʪʨʦʣʴʥʦʡ ʰʠʨʠʥʳ ʧʦʣʦʩʳ ʨʘʜʠʦʯʘʩʪʦʪ ʠ ʚʥʝʧʦʣʦʩʥʳʭ 

ʠʟʣʫʯʝʥʠʡ ʨʘʜʠʦʧʝʨʝʜʘʪʯʠʢʦʚ ʛʨʘʞʜʘʥʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʚʳʧʦʣʥʷʝʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʤʝʪʦʜʠʢʘʤʠ (ʤʝʪʦʜʘʤʠ) ʠʟʤʝʨʝʥʠʡ, ʘʪʪʝʩʪʦʚʘʥʥʳʤʠ ʚ ʫʩʪʘʥʦʚʣʝʥʥʦʤ ʧʦʨʷʜʢʝ. 
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2 ʊɽʈʄʀʅʓ ʀ ʆʇʈɽɼɽʃɽʅʀʗ 

2.1 ʂʣʘʩʩ ʠʟʣʫʯʝʥʠʷ: ʩʦʚʦʢʫʧʥʦʩʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʘʜʠʦʠʟʣʫʯʝʥʠʷ, ʦʙʦʟʥʘʯʘʝʤʘʷ 

ʫʩʪʘʥʦʚʣʝʥʥʳʤʠ ʫʩʣʦʚʥʳʤʠ ʦʙʦʟʥʘʯʝʥʠʷʤʠ ʪʠʧʦʚ ʤʦʜʫʣʷʮʠʠ ʦʩʥʦʚʥʦʡ ʥʝʩʫʱʝʡ, ʤʦʜʫʣʠʨʫʶʱʝʛʦ 

ʩʠʛʥʘʣʘ, ʚʠʜʘ ʧʝʨʝʜʘʚʘʝʤʳʭ ʩʦʦʙʱʝʥʠʡ, ʘ ʪʘʢʞʝ, ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ, ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʩʠʛʥʘʣʘ. 

2.2 ʅʝʦʙʭʦʜʠʤʘʷ ʰʠʨʠʥʘ ʧʦʣʦʩʳ ʯʘʩʪʦʪ (ʅʐʇʏ): ʰʠʨʠʥʘ ʧʦʣʦʩʳ ʯʘʩʪʦʪ, ʢʦʪʦʨʘʷ 

ʜʦʩʪʘʪʦʯʥʘ ʧʨʠ ʜʘʥʥʦʤ ʢʣʘʩʩʝ ʠʟʣʫʯʝʥʠʷ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʧʝʨʝʜʘʯʠ ʩʦʦʙʱʝʥʠʡ ʩ ʥʝʦʙʭʦʜʠʤʦʡ 

ʩʢʦʨʦʩʪʴʶ ʠ ʢʘʯʝʩʪʚʦʤ ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ. 

2.3 ɺʥʝʧʦʣʦʩʥʦʝ ʠʟʣʫʯʝʥʠʝ: ʥʝʞʝʣʘʪʝʣʴʥʦʝ ʠʟʣʫʯʝʥʠʝ ʥʘ ʯʘʩʪʦʪʝ ʠʣʠ ʥʘ ʯʘʩʪʦʪʘʭ, 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʨʠʤʳʢʘʶʱʠʭ ʢ ʥʝʦʙʭʦʜʠʤʦʡ ʰʠʨʠʥʝ ʧʦʣʦʩʳ ʯʘʩʪʦʪ, ʢʦʪʦʨʦʝ ʷʚʣʷʝʪʩʷ 

ʨʝʟʫʣʴʪʘʪʦʤ ʧʨʦʮʝʩʩʘ ʤʦʜʫʣʷʮʠʠ, ʥʦ ʥʝ ʚʢʣʶʯʘʝʪ ʧʦʙʦʯʥʳʭ ʠʟʣʫʯʝʥʠʡ. 

2.4 ʇʦʙʦʯʥʦʝ ʠʟʣʫʯʝʥʠʝ: ʥʝʞʝʣʘʪʝʣʴʥʦʝ ʠʟʣʫʯʝʥʠʝ ʥʘ ʯʘʩʪʦʪʝ ʠʣʠ ʥʘ ʯʘʩʪʦʪʘʭ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʟʘ ʧʨʝʜʝʣʘʤʠ ʥʝʦʙʭʦʜʠʤʦʡ ʰʠʨʠʥʳ ʧʦʣʦʩʳ ʯʘʩʪʦʪ, ʫʨʦʚʝʥʴ ʢʦʪʦʨʦʛʦ ʤʦʞʝʪ ʙʳʪʴ 

ʩʥʠʞʝʥ ʙʝʟ ʫʱʝʨʙʘ ʜʣʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʧʝʨʝʜʘʯʠ ʩʦʦʙʱʝʥʠʡ. ʂ ʧʦʙʦʯʥʳʤ ʠʟʣʫʯʝʥʠʷʤ ʦʪʥʦʩʷʪʩʷ 

ʛʘʨʤʦʥʠʯʝʩʢʠʝ ʠʟʣʫʯʝʥʠʷ, ʧʘʨʘʟʠʪʥʳʝ ʠʟʣʫʯʝʥʠʷ, ʧʨʦʜʫʢʪʳ ʠʥʪʝʨʤʦʜʫʣʷʮʠʠ ʠ ʯʘʩʪʦʪʥʦʛʦ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ, ʥʦ ʢ ʥʠʤ ʥʝ ʦʪʥʦʩʷʪʩʷ ʚʥʝʧʦʣʦʩʥʳʝ ʠʟʣʫʯʝʥʠʷ.  

2.5 ʇʦʣʦʩʘ ʯʘʩʪʦʪ ʨʘʜʠʦʠʟʣʫʯʝʥʠʷ ʥʘ ʫʨʦʚʥʝ X ʜɹ: ʧʦʣʦʩʘ ʯʘʩʪʦʪ ʠʟʣʫʯʝʥʠʷ 

ʨʘʜʠʦʧʝʨʝʜʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ, ʟʘ ʧʨʝʜʝʣʘʤʠ ʢʦʪʦʨʦʡ ʣʶʙʘʷ ʜʠʩʢʨʝʪʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʩʧʝʢʪʨʘ 

ʚʥʝʧʦʣʦʩʥʳʭ ʨʘʜʠʦʠʟʣʫʯʝʥʠʡ ʠʣʠ ʩʧʝʢʪʨʘʣʴʥʘʷ ʧʣʦʪʥʦʩʪʴ ʤʦʱʥʦʩʪʠ ʚʥʝʧʦʣʦʩʥʳʭ ʨʘʜʠʦʠʟʣʫʯʝʥʠʡ 

ʦʩʣʘʙʣʝʥʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʟʘʜʘʥʥʦʛʦ (ʠʩʭʦʜʥʦʛʦ) ʫʨʦʚʥʷ 0 ʜɹ ʜʦ ʫʨʦʚʥʷ ʥʝ ʤʝʥʝʝ ʯʝʤ X ʜɹ. 

2.6 ʂʦʥʪʨʦʣʴʥʘʷ ʰʠʨʠʥʘ ʧʦʣʦʩʳ ʯʘʩʪʦʪ ʠʟʣʫʯʝʥʠʷ: ʧʦʣʦʩʘ ʯʘʩʪʦʪ ʠʟʣʫʯʝʥʠʷ 

ʨʘʜʠʦʧʝʨʝʜʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ ʥʘ ʫʨʦʚʥʝ ʤʠʥʫʩ 30 ʜɹ, ʟʘ ʧʨʝʜʝʣʘʤʠ ʢʦʪʦʨʦʡ ʣʶʙʘʷ ʜʠʩʢʨʝʪʥʘʷ 

ʩʦʩʪʘʚʣʷʶʱʘʷ ʩʧʝʢʪʨʘ ʚʥʝʧʦʣʦʩʥʳʭ ʨʘʜʠʦʠʟʣʫʯʝʥʠʡ ʠʣʠ ʩʧʝʢʪʨʘʣʴʥʘʷ ʧʣʦʪʥʦʩʪʴ ʤʦʱʥʦʩʪʠ 

ʚʥʝʧʦʣʦʩʥʳʭ ʨʘʜʠʦʠʟʣʫʯʝʥʠʡ ʦʩʣʘʙʣʝʥʳ ʥʝ ʤʝʥʝʝ, ʯʝʤ ʥʘ 30 ʜɹ ʦʪʥʦʩʠʪʝʣʴʥʦ ʟʘʜʘʥʥʦʛʦ (ʠʩʭʦʜʥʦʛʦ) 

ʫʨʦʚʥʷ 0 ʜɹ. 

2.7 ʇʠʢʦʚʘʷ ʤʦʱʥʦʩʪʴ ʨʘʜʠʦʧʝʨʝʜʘʪʯʠʢʘ: ʧʦʜʚʦʜʠʤʘʷ ʦʪ ʧʝʨʝʜʘʪʯʠʢʘ ʢ ʬʠʜʝʨʫ 

ʘʥʪʝʥʥʳ ʤʦʱʥʦʩʪʴ, ʫʩʨʝʜʥʝʥʥʘʷ ʟʘ ʚʨʝʤʷ ʦʜʥʦʛʦ ʨʘʜʠʦʯʘʩʪʦʪʥʦʛʦ ʧʝʨʠʦʜʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ 

ʤʘʢʩʠʤʘʣʴʥʦʡ ʘʤʧʣʠʪʫʜʝ ʤʦʜʫʣʠʨʦʚʘʥʥʦʡ ʦʛʠʙʘʶʱʝʡ ʧʨʠ ʥʦʨʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʨʘʙʦʪʳ. 

2.8 ʇʨʠʩʚʦʝʥʥʘʷ ʧʦʣʦʩʘ ʨʘʜʠʦʯʘʩʪʦʪ: ʧʦʣʦʩʘ ʯʘʩʪʦʪ, ʚ ʧʨʝʜʝʣʘʭ ʢʦʪʦʨʦʡ ʨʘʟʨʝʰʝʥʦ 

ʠʟʣʫʯʝʥʠʝ ʈʕʉ. ʐʠʨʠʥʘ ʧʨʠʩʚʦʝʥʥʦʡ ʧʦʣʦʩʳ ʯʘʩʪʦʪ ʨʘʚʥʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʡ ʰʠʨʠʥʝ ʧʦʣʦʩʳ 

ʯʘʩʪʦʪ ʧʣʶʩ ʫʜʚʦʝʥʥʦʝ ʘʙʩʦʣʶʪʥʦʝ ʟʥʘʯʝʥʠʝ ʜʦʧʫʩʪʠʤʦʛʦ ʦʪʢʣʦʥʝʥʠʷ ʯʘʩʪʦʪʳ. ɼʣʷ ʢʦʩʤʠʯʝʩʢʠʭ 

ʩʪʘʥʮʠʡ ʧʨʠʩʚʦʝʥʥʘʷ ʧʦʣʦʩʘ ʯʘʩʪʦʪ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʫʜʚʦʝʥʥʫʶ ʤʘʢʩʠʤʘʣʴʥʫʶ ʚʝʣʠʯʠʥʫ 

ʜʦʧʣʝʨʦʚʩʢʦʛʦ ʩʜʚʠʛʘ ʯʘʩʪʦʪʳ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʥʘʙʣʶʜʘʪʴʩʷ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʣʶʙʦʡ ʪʦʯʢʝ ʟʝʤʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ. 

2.9 ʆʛʨʘʥʠʯʠʪʝʣʴʥʘʷ ʣʠʥʠʷ ʚʥʝʧʦʣʦʩʥʦʛʦ ʠʟʣʫʯʝʥʠʷ: ʣʠʥʠʷ ʥʘ ʧʣʦʩʢʦʩʪʠ 

ʢʦʦʨʜʠʥʘʪ (ʫʨʦʚʝʥʴ-ʯʘʩʪʦʪʘ), ʢʦʪʦʨʘʷ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʜʣʷ ʢʘʞʜʦʛʦ ʢʣʘʩʩʘ ʠʟʣʫʯʝʥʠʷ ʠ ʷʚʣʷʝʪʩʷ 

ʚʝʨʭʥʝʡ ʛʨʘʥʠʮʝʡ ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʳʭ ʟʥʘʯʝʥʠʡ ʫʨʦʚʥʝʡ ʩʦʩʪʘʚʣʷʶʱʠʭ ʚʥʝʧʦʣʦʩʥʦʛʦ 

ʩʧʝʢʪʨʘ ʠʟʣʫʯʝʥʠʷ, ʚʳʨʘʞʝʥʥʳʭ ʚ ʜʝʮʠʙʝʣʘʭ ʦʪʥʦʩʠʪʝʣʴʥʦ ʟʘʜʘʥʥʦʛʦ (ʠʩʭʦʜʥʦʛʦ) ʫʨʦʚʥʷ 0 ʜɹ. 
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3 ʉʇʀʉʆʂ ʅʆʈʄʀʈʆɺɸʅʅʓʍ ʂʃɸʉʉʆɺ ʀɿʃʋʏɽʅʀʗ 

ʋʩʣʦʚʥʦʝ ʦʙʦʟʥʘʯʝʥʠʝ 

ʢʣʘʩʩʘ ʠʟʣʫʯʝʥʠʷ  

ˉˉ ʩʪʨ.  

ɸʄʇʃʀʊʋɼʅɸʗ ʄʆɼʋʃʗʎʀʗ  

A1AAN 9 

A1BBN 9 

A1D  9 

A2AAN 9 

A2BBN 9 

ɸ3ʉ  16 

A3EJN  12 

A3EGN  15 

ɸ7ɺ  10 

A7D  10 

A8EJN  13 

A8W  13 

B8EGN  16 

B8EJN  14 

B9WWF  15 

B9WWX  16 

ʉʄɽʐɸʅʅɸʗ ʄʆɼʋʃʗʎʀʗ  

D1W  23 

D1D 23 

D7C 23 

D7D  23, 27 

D7E 23 

D7W  23, 27 

DXD 23 

D8E  23 

D9E  23, 27 

D9W  23 

ʏɸʉʊʆʊʅɸʗ ʄʆɼʋʃʗʎʀʗ  

F1B,  17, 24 

F1BBN 17 

F1BCN 17 

F1CMN 20 

F1CNN 20 

F1D  17, 24 

F1E  24 

F1CNN 20 

F1W  24 

F1WD 24 

F7WD 24 

F2B  17 

F3C 20 

F3CMN 20 

F3CNN 20 

F3EGN  19 

F3EJN  18 

F3FM 19 

F3FN 19 

F3FW  19 

F7B  17, 24 

F7BDX  18 

F7D  17, 24 

F7DD 24 

F7E  24 

F7W  24 

ʋʩʣʦʚʥʦʝ ʦʙʦʟʥʘʯʝʥʠʝ 

ʢʣʘʩʩʘ ʠʟʣʫʯʝʥʠʷ  

ˉˉ ʩʪʨ.  

F7WD 24 

F8B  20 

F8BBT  20 

F8BBN 20 

F8E  19 

F8EJF  20 

F8EHF 19 

F8EHN  19 

F8W 20 

F8WWN  20 

F9B  20 

F9BBT 20 

F9BBN 20 

F9D,  21, 24 

F9DBN 21 

F9DBT 21 

F9E  19, 21, 24 

F9EBT, 21 

F9EBN 21 

F9W  19, 24 

F9WWF  21 

ʌɸɿʆɺɸʗ ʄʆɼʋʃʗʎʀʗ  

G1B  22 

G1BCN  22 

G1D  22, 25 

G1E  25 

GIF  25 

G1W  25 

G2B  25 

G2D  25 

G2W 25 

G7C  27 

G7B  26 

G7D  26 

G7E  26 

G7F  26 

G7W  26, 27 

G7X 26 

G8W 24 

G9D  24, 26, 27 

G9E  24 

G9W  24, 26, 27 

G9WDN 26 

G9WDT 26 

ʆɼʅʆʇʆʃʆʉʅɸʗ AM  

H2BBN, H2BFN  10 

H3EJN  13 

H3EGN  16 

J2A  10 

J2B 10 

J2D 10 

J2BBN  11 

J2BCN 11 

J3EJN  14 

J3EGN 15, 16 

ʋʩʣʦʚʥʦʝ ʦʙʦʟʥʘʯʝʥʠʝ 

ʢʣʘʩʩʘ ʠʟʣʫʯʝʥʠʷ  

ˉˉ ʩʪʨ.  

J7B  12 

J7BCF  11 

J8EKF  15 

JXX  39 

R3C 16 

R3CMN 16 

R3EJN  13 

R3EGN  15 

R7BCF 11 

R7BCN 11 

R7DCN  11 

ʀʄʇʋʃʔʉʅɸʗ ʄʆɼʋʃʗʎʀʗ  

K1D  35 

K1N  35 

K1W  35 

K7D  23, 27 

ʂ7ɽ  23, 27 

K7WWT  23 

K7W  27 

L1N  35 

LXN  35 

M0N  35, 36 

M7EJT  35 

MXN  35 

N0N  36 

P0N  36 

P0NAN  36 

Q0N  36 

Q1D  37 

Q1N  37 

Q1W  37 

Q7D  28 

Q7E  28 

Q7W  28 

QXN  37 

X7EWX 29, 30 

X7FWX 32 

X7WWX 32 

VXN  38 

ʇʈʆʏʀɽ ʉʃʋʏɸʀ   

W0N  36 
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4 ʅʆʈʄʓ ʅɸ ʐʀʈʀʅʋ ʇʆʃʆʉʓ ʈɸɼʀʆʏɸʉʊʆʊ ʀ ɺʅɽʇʆʃʆʉʅʓɽ 

ʀɿʃʋʏɽʅʀʗ  

4.1 ʅʝʦʙʭʦʜʠʤʘʷ ʰʠʨʠʥʘ ʧʦʣʦʩʳ ʯʘʩʪʦʪ ʷʚʣʷʝʪʩʷ ʠʩʭʦʜʥʳʤ ʧʘʨʘʤʝʪʨʦʤ ʧʨʠ ʥʦʨʤʠʨʦʚʘʥʠʠ 

ʰʠʨʠʥʳ ʧʦʣʦʩʳ ʨʘʜʠʦʯʘʩʪʦʪ ʠ ʚʥʝʧʦʣʦʩʥʳʭ ʠʟʣʫʯʝʥʠʡ ʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʘʤ, 

ʧʨʠʚʝʜʝʥʥʳʤ ʚ ʪʘʙʣʠʮʘʭ 4.1-4.15. ʇʨʠ ʨʘʩʯʝʪʝ ʥʝʦʙʭʦʜʠʤʦʡ ʰʠʨʠʥʳ ʧʦʣʦʩʳ ʯʘʩʪʦʪ ʜʦʣʞʥʳ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʝ ʥʘʩʪʦʷʱʠʤʠ ʥʦʨʤʘʤʠ ʧʘʨʘʤʝʪʨʳ ʤʦʜʫʣʷʮʠʠ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ 

ʜʘʥʥʦʤʫ ʢʣʘʩʩʫ ʠʟʣʫʯʝʥʠʷ ʠ ʪʠʧʫ ʨʘʜʠʦʧʝʨʝʜʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ. ɼʣʷ ʩʠʩʪʝʤ ʮʠʬʨʦʚʦʡ ʧʝʨʝʜʘʯʠ 

ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʬʠʣʴʪʨʦʚ ʬʦʨʤʠʨʦʚʘʥʠʷ ʮʠʬʨʦʚʳʭ ʠʤʧʫʣʴʩʦʚ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ 

ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʦʧʫʩʢʘʥʠʷ ʬʠʣʴʪʨʘ ʩ ʢʦʩʠʥʫʩʦʠʜʘʣʴʥʳʤ ʩʧʘʜʦʤ ʠʣʠ ʝʛʦ ʘʧʧʨʦʢʩʠʤʘʮʠʶ. ʉʧʠʩʢʠ 

ʫʩʣʦʚʥʳʭ ʦʙʦʟʥʘʯʝʥʠʡ ʧʘʨʘʤʝʪʨʦʚ ʠ ʘʙʙʨʝʚʠʘʪʫʨ ʪʠʧʦʚ ʤʦʜʫʣʷʮʠʠ, ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʚ ʅʦʨʤʘʭ, 

ʜʘʥʳ ʚ ʧʨʠʣʦʞʝʥʠʠ ʋ. 

4.2 ʅʦʨʤʳ ʥʘ ʢʦʥʪʨʦʣʴʥʫʶ ʰʠʨʠʥʫ ʧʦʣʦʩʳ ʯʘʩʪʦʪ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʦ ʬʦʨʤʫʣʘʤ, 

ʧʨʠʚʝʜʝʥʥʳʤ ʚ ʪʘʙʣʠʮʘʭ 4.1-4.15 ʥʘ ʫʨʦʚʥʝ ʤʠʥʫʩ 30 ʜɹ )( 30-=ɺɺʢ  ʦʪʥʦʩʠʪʝʣʴʥʦ ʟʘʜʘʥʥʦʛʦ 

(ʠʩʭʦʜʥʦʛʦ) ʫʨʦʚʥʷ 0 ʜɹ. ɼʣʷ ʥʝʢʦʪʦʨʳʭ ʪʠʧʦʚ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʳʭ ʩʪʘʥʮʠʡ  ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʘ 

ʫʨʦʚʥʝ ʤʠʥʫʩ 40 ʜɹ. 

4.3 ʅʦʨʤʳ ʥʘ ʚʥʝʧʦʣʦʩʥʳʝ ʠʟʣʫʯʝʥʠʷ ʫʩʪʘʥʦʚʣʝʥʳ ʧʦ ʟʥʘʯʝʥʠʷʤ ʰʠʨʠʥʳ ʧʦʣʦʩʳ ʯʘʩʪʦʪ 

ʨʘʜʠʦʠʟʣʫʯʝʥʠʷ ʥʘ ʫʨʦʚʥʷʭ ʍʜɹ, ʨʘʚʥʳʭ ʤʠʥʫʩ 40, ʤʠʥʫʩ 50 ʠ ʤʠʥʫʩ 60 ʜɹ ),,( 605040 --- ɺɺɺ  

ʦʪʥʦʩʠʪʝʣʴʥʦ ʟʘʜʘʥʥʦʛʦ (ʠʩʭʦʜʥʦʛʦ) ʫʨʦʚʥʷ 0 ʜɹ. ʅʦʨʤʠʨʦʚʘʥʥʳʝ ʟʥʘʯʝʥʠʷ ʰʠʨʠʥʳ ʧʦʣʦʩʳ ʥʘ 

ʵʪʠʭ ʫʨʦʚʥʷʭ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʦ ʬʦʨʤʫʣʘʤ, ʧʨʠʚʝʜʝʥʥʳʤ ʚ ʪʘʙʣʠʮʘʭ 4.1-4.15. ʉʦʝʜʠʥʝʥʠʝ 

ʥʦʨʤʠʨʦʚʘʥʥʳʭ ʪʦʯʝʢ, ʢʦʦʨʜʠʥʘʪʳ ʢʦʪʦʨʳʭ ʧʦ ʦʩʠ ʦʨʜʠʥʘʪ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʫʢʘʟʘʥʥʳʤ ʚʳʰʝ 

ʫʨʦʚʥʷʤ, ʘ ʧʦ ʦʩʠ ʘʙʩʮʠʩʩ - ʣʦʛʘʨʠʬʤʫ ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʘʩʩʪʨʦʡʢʠ ʦʪ ʥʝʩʫʱʝʡ ʯʘʩʪʦʪʳ ʧʦ ʯʘʩʪʦʪʝ, 

ʜʘʝʪ ʦʛʨʘʥʠʯʠʪʝʣʴʥʫʶ ʣʠʥʠʶ ʜʣʷ ʚʥʝʧʦʣʦʩʥʦʛʦ ʩʧʝʢʪʨʘ. 

4.4 ʇʨʠ ʥʦʨʤʠʨʦʚʘʥʠʠ ʧʘʨʘʤʝʪʨʦʚ ʩʧʝʢʪʨʘ ʠʟʣʫʯʘʝʤʳʭ ʩʠʛʥʘʣʦʚ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʧʝʢʪʨʘʣʴʥʳʝ ʤʘʩʢʠ, ʧʨʠʚʝʜʝʥʥr ʝ ʚ ʧʨʠʣʦʞʝʥʠʷʭ ɸ-ʄ. 

4.5 ʂʦʥʪʨʦʣʴ ʰʠʨʠʥʳ ʧʦʣʦʩʳ ʨʘʜʠʦʯʘʩʪʦʪ ʠ ʚʥʝʧʦʣʦʩʥʳʭ ʠʟʣʫʯʝʥʠʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʫʪʝʤ 

ʠʟʤʝʨʝʥʠʷ ʢʦʥʪʨʦʣʴʥʦʡ ʰʠʨʠʥʳ ʧʦʣʦʩʳ ʯʘʩʪʦʪ ʠ ʰʠʨʠʥʳ ʧʦʣʦʩʳ ʯʘʩʪʦʪ ʧʦ ʫʨʦʚʥʷʤ ʤʠʥʫʩ 40, 

ʤʠʥʫʩ 50 ʠ ʤʠʥʫʩ 60 ʜɹ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʫʣʝʚʦʛʦ ʫʨʦʚʥʷ (ʧʨʠʣʦʞʝʥʠʝ ʅ). 
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ʊʘʙʣʠʮʘ 4.1 ï ʌʦʨʤʫʣʳ ʜʣʷ ʨʘʩʯʝʪʘ ʥʦʨʤ ʥʘ ʰʠʨʠʥʫ ʧʦʣʦʩʳ ʨʘʜʠʦʯʘʩʪʦʪ ʠ ʚʥʝʧʦʣʦʩʥʳʝ ʠʟʣʫʯʝʥʠʷ ʜʣʷ ʘʥʘʣʦʛʦʚʳʭ ʚʠʜʦʚ ʤʦʜʫʣʷʮʠʠ ʩ 

ʘʤʧʣʠʪʫʜʥʦʡ ʤʦʜʫʣʷʮʠʝʡ 

ʂʣʘʩʩ ʠʟʣʫʯʝʥʠʷ 
ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʌʦʨʤʫʣʳ ʜʣʷ ʨʘʩʯʝʪʘ 

ʇʨʠʤʝʯʘʥʠʝ 
ʅʝʦʙʭʦʜʠʤʦʡ ʰʠʨʠʥʳ ʧʦʣʦʩʳ 

ʯʘʩʪʦʪ - , ɻʮ  

ʢʦʥʪʨʦʣʴʥʦʡ ʰʠʨʠʥʳ ʧʦʣʦʩʳ ʯʘʩʪʦʪ - 

, ɻʮ ʠ ʚʥʝʧʦʣʦʩʥʳʭ ʠʟʣʫʯʝʥʠʡ ʥʘ 

ʫʨʦʚʥʝ  ʜɹ, ɻʮ 

1.1 ʉʠʛʥʘʣ ʩ ʠʥʬʦʨʤʘʮʠʝʡ ʚ ʢʚʘʥʪʦʚʘʥʥʦʡ ʠʣʠ ʮʠʬʨʦʚʦʡ ʬʦʨʤʝ 

ʊʝʣʝʛʨʘʬʠʷ, 

ʥʝʟʘʪʫʭʘʶʱʠʝ ʢʦʣʝʙʘʥʠʷ 

A1AAN, A1BBN  

ʈʘʜʠʦʧʝʨʝʜʘʪʯʠʢʠ 

ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʩʣʫʞʙʳ 

ʈʘʜʠʦʧʝʨʝʜʘʪʯʠʢʠ 

ʩʫʭʦʧʫʪʥʦʡ ʠ ʤʦʨʩʢʦʡ 

ʧʦʜʚʠʞʥʳʭ ʩʣʫʞʙ 

ʤʦʱʥʦʩʪʴʶ ʙʦʣʝʝ 100 ɺʪ 

 

=5 ʜʣʷ ʣʠʥʠʡ, 

ʧʦʜʚʝʨʞʝʥʥʳʭ ʟʘʤʠʨʘʥʠʷʤ; 

=3 ʜʣʷ ʣʠʥʠʡ ʙʝʟ 

ʟʘʤʠʨʘʥʠʡ  

 

 

 

  

ɿʥʘʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ  

ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ 

ʨʘʜʠʦʧʝʨʝʜʘʪʯʠʢʦʚ ʚ ʊʋ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʥʘʟʥʘʯʝʥʠʷ ʨʘʜʠʦʧʝʨʝʜʘʪʯʠʢʘ ʠ 

ʜʠʘʧʘʟʦʥʘ ʠʩʧʦʣʴʟʫʝʤʳʭ ʨʘʜʠʦʯʘʩʪʦʪ  

ʈʘʜʠʦʧʝʨʝʜʘʪʯʠʢʠ 

ʩʫʭʦʧʫʪʥʦʡ ʠ ʤʦʨʩʢʦʡ 

ʧʦʜʚʠʞʥʳʭ ʩʣʫʞʙ 

ʤʦʱʥʦʩʪʴʶ 100 ɺʪ ʠ ʤʝʥʝʝ 

  

 

  

 

ʈʘʜʠʦʧʝʨʝʜʘʪʯʠʢʠ 

ʚʦʟʜʫʰʥʳʭ ʩʫʜʦʚ 

ʚʦʟʜʫʰʥʦʡ ʧʦʜʚʠʞʥʦʡ 

ʩʣʫʞʙʳ  

 ,  

 

 

  

ʅʦʨʤʳ ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ ʥʘ ʩʢʦʨʦʩʪʠ 

ʤʘʥʠʧʫʣʷʮʠʠ <20 ɹʦʜ; ʚ ʩʣʫʯʘʝ 

>20 ɹʦʜ ʚʚʦʜʷʪʩʷ ʦʛʨʘʥʠʯʝʥʠʷ, 

ʩʦʛʣʘʩʦʚʘʥʥʳʝ ʩ ʟʘʢʘʟʯʠʢʦʤ. 

ɹʠʥʘʨʥʘʷ ʘʤʧʣʠʪʫʜʥʦ-

ʤʘʥʠʧʫʣʠʨʦʚʘʥʥʘʷ 

ʥʝʩʫʱʘʷ 

A1D  

   

 

 

 

 

ʈʘʜʠʦʨʝʣʝʡʥʳʝ 

ʣʠʥʠʠ  

(ʈʈʃ) 

 

=3 ʜʣʷ ʣʠʥʠʡ ʙʝʟ 

ʟʘʤʠʨʘʥʠʡ; 

=5 ʜʣʷ ʣʠʥʠʡ ʩ 

ʟʘʤʠʨʘʥʠʷʤʠ 

 

 

 

  

 

ʊʦʥʘʣʴʥʘʷ ʪʝʣʝʛʨʘʬʠʷ 

A2AAN, A2BBN 

- 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 4.1 

ʂʣʘʩʩ ʠʟʣʫʯʝʥʠʷ 
ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʌʦʨʤʫʣʳ ʜʣʷ ʨʘʩʯʝʪʘ 

ʇʨʠʤʝʯʘʥʠʝ 
ʅʝʦʙʭʦʜʠʤʦʡ ʰʠʨʠʥʳ ʧʦʣʦʩʳ 

ʯʘʩʪʦʪ - , ɻʮ  

ʢʦʥʪʨʦʣʴʥʦʡ ʰʠʨʠʥʳ ʧʦʣʦʩʳ ʯʘʩʪʦʪ - 

, ɻʮ ʠ ʚʥʝʧʦʣʦʩʥʳʭ ʠʟʣʫʯʝʥʠʡ ʥʘ 

ʫʨʦʚʥʝ  ʜɹ, ɻʮ 

ʊʝʣʝʛʨʘʬʠʷ ʤʥʦʛʦ- 

ʢʘʥʘʣʴʥʘʷ 

ɸ7ɺ, A7D  

 
  

 

 

 

 

ʊʦʥʘʣʴʥʘʷ ʪʝʣʝʛʨʘʬʠʷ, 

ʦʜʥʘ ʙʦʢʦʚʘʷ ʧʦʣʦʩʘ 

ʯʘʩʪʦʪ, ʧʦʣʥʘʷ ʥʝʩʫʱʘʷ 

H2BBN 

H2BFN 

 
  

 

 

  

ɿʘ ʠʩʢʣʶʯʝʥʠʝʤ ʨʘʜʠʦʧʝʨʝʜʘʪʯʠʢʦʚ 

ʚʦʟʜʫʰʥʦʡ ʠ ʤʦʨʩʢʦʡ ʧʦʜʚʠʞʥʳʭ ʩʣʫʞʙ, 

ʪʨʝʙʦʚʘʥʠʷ ʢ ʢʦʪʦʨʳʤ ʧʨʠʚʝʜʝʥʳ ʚ 

ʪʘʙʣʠʮʘʭ 2 ʠ 3 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʊʦʥʘʣʴʥʘʷ ʪʝʣʝʛʨʘʬʠʷ, 

ʦʜʥʘ ʙʦʢʦʚʘʷ ʧʦʣʦʩʘ 

ʯʘʩʪʦʪ, ʧʦʣʥʘʷ ʥʝʩʫʱʘʷ 

H2BBN, H2BFN  

ʉʠʛʥʘʣ ʠʟʙʠʨʘʪʝʣʴʥʦʛʦ 

ʚʳʟʦʚʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ 

ʦʜʥʦʯʘʩʪʦʪʥʦʛʦ 

ʢʦʜʠʨʦʚʘʥʠʷ 

  

 

 

  

 

ʆʜʥʦʧʦʣʦʩʥʘʷ 

ʪʝʣʝʛʨʘʬʠʷ, ʧʦʜʘʚʣʝʥʥʘʷ 

ʥʝʩʫʱʘʷ 

J2A--*   

   

 

 

 

ʇʨʠʤʝʯʘʥʠʝ - * ɿʜʝʩʴ ʠ ʜʘʣʝʝ ʧʦ ʪʝʢʩʪʫ ʧʨʦʯʝʨʢʠ ʚ ʦʙʦʟʥʘʯʝʥʠʠ ʢʣʘʩʩʘ ʠʟʣʫʯʝʥʠʷ ʟʘʤʝʥʷʶʪ ʥʝ ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ (ʩʤ. ʧʨʠʣʦʞʝʥʠʝ ʈ) 

ʋʟʢʦʧʦʣʦʩʥʘʷ 

ʪʦʥʘʣʴʥʘʷ ʪʝʣʝʛʨʘʬʠʷ 

J2B, J2D  

ʄʦʨʩʢʘʷ ʧʦʜʚʠʞʥʘʷ ʩʣʫʞʙʘ  

NBPM  
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 4.1 

ʂʣʘʩʩ ʠʟʣʫʯʝʥʠʷ 
ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʌʦʨʤʫʣʳ ʜʣʷ ʨʘʩʯʝʪʘ 

ʇʨʠʤʝʯʘʥʠʝ 
ʅʝʦʙʭʦʜʠʤʦʡ ʰʠʨʠʥʳ ʧʦʣʦʩʳ 

ʯʘʩʪʦʪ - , ɻʮ  

ʢʦʥʪʨʦʣʴʥʦʡ ʰʠʨʠʥʳ ʧʦʣʦʩʳ ʯʘʩʪʦʪ - 

, ɻʮ ʠ ʚʥʝʧʦʣʦʩʥʳʭ ʠʟʣʫʯʝʥʠʡ ʥʘ 

ʫʨʦʚʥʝ  ʜɹ, ɻʮ 

ʊʦʥʘʣʴʥʘʷ ʪʝʣʝʛʨʘʬʠʷ, 

ʦʜʥʘ ʙʦʢʦʚʘʷ ʧʦʣʦʩʘ 

ʯʘʩʪʦʪ, ʧʦʜʘʚʣʝʥʥʘʷ 

ʥʝʩʫʱʘʷ 

J2BBN  

ɺʪʦʨʠʯʥʦʝ ʫʧʣʦʪʥʝʥʠʝ 

ʢʘʥʘʣʘ, ʦʙʨʘʟʫʝʤʦʛʦ 

ʦʜʥʦʧʦʣʦʩʥʳʤ 

ʨʘʜʠʦʧʝʨʝʜʘʪʯʠʢʦʤ ʩ 

ʧʦʜʘʚʣʝʥʥʦʡ ʥʝʩʫʱʝʡ, 

ʪʦʥʘʣʴʥʳʤʠ ʧʦʩʳʣʢʘʤʠ ʥʘ 

ʧʦʜʥʝʩʫʱʝʡ 1 ʢɻʮ ʠʣʠ 

1,6 ʢɻʮ  

  

 

 

 

 

  

  

ʈʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʥʘ ʨʘʜʠʦʧʝʨʝʜʘʪʯʠʢʠ 

ʩʫʭʦʧʫʪʥʦʡ ʧʦʜʚʠʞʥʦʡ ʩʣʫʞʙʳ 

ʤʦʱʥʦʩʪʴʶ 100 ɺʪ ʠ ʤʝʥʝʝ 

ʊʦʥʘʣʴʥʘʷ ʪʝʣʝʛʨʘʬʠʷ, 

ʦʜʥʘ ʙʦʢʦʚʘʷ ʧʦʣʦʩʘ 

ʯʘʩʪʦʪ, ʧʦʜʘʚʣʝʥʥʘʷ 

ʥʝʩʫʱʘʷ 

J2BBN  

ɼʚʫʭʧʦʟʠʮʠʦʥʥʳʡ ʢʦʜ  

ʙʝʟ ʠʩʧʨʘʚʣʝʥʠʷ ʦʰʠʙʦʢ, 

ʨʘʜʠʦʧʝʨʝʜʘʪʯʠʢʠ 

ʩʫʭʦʧʫʪʥʦʡ ʧʦʜʚʠʞʥʦʡ 

ʩʣʫʞʙʳ ʤʦʱʥʦʩʪʴʶ  

100 ɺʪ ʠ ʤʝʥʝʝ 

  

  

 

ʊʦʥʘʣʴʥʘʷ ʪʝʣʝʛʨʘʬʠʷ, 

ʦʜʥʘ ʙʦʢʦʚʘʷ ʧʦʣʦʩʘ 

ʯʘʩʪʦʪ, ʧʦʜʘʚʣʝʥʥʘʷ 

ʥʝʩʫʱʘʷ 

J2BCN 
 

ɼʚʫʭʧʦʟʠʮʠʦʥʥʳʡ ʢʦʜ ʩ 

ʠʩʧʨʘʚʣʝʥʠʝʤ ʦʰʠʙʦʢ, 

ʨʘʜʠʦ- ʧʝʨʝʜʘʪʯʠʢʠ 

ʩʫʭʦʧʫʪʥʦʡ ʧʦʜʚʠʞʥʦʡ 

ʩʣʫʞʙʳ  

  

 

 

 

 

  

  

ʈʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʥʘ ʨʘʜʠʦʧʝʨʝʜʘʪʯʠʢʠ 

ʩʫʭʦʧʫʪʥʦʡ ʧʦʜʚʠʞʥʦʡ ʩʣʫʞʙʳ 

ʤʦʱʥʦʩʪʴʶ 100 ɺʪ ʠ ʤʝʥʝʝ 

ʄʥʦʛʦʢʘʥʘʣʴʥʘʷ 

ʪʦʥʘʣʴʥʘʷ ʪʝʣʝʛʨʘʬʠʷ, 

ʦʜʥʘ ʙʦʢʦʚʘʷ ʧʦʣʦʩʘ 

ʯʘʩʪʦʪ, ʦʩʣʘʙʣʝʥʥʘʷ 

ʥʝʩʫʱʘʷ 

R7BCF, R7BCN, R7DCN 

 , 

ʛʜʝ  - ʚʝʨʭʥʷʷ ʯʘʩʪʦʪʘ 

ʦʜʥʦʧʦʣʦʩʥʦʛʦ ʢʘʥʘʣʘ  

 

 

 

  

 

ʄʥʦʛʦʢʘʥʘʣʴʥʘʷ 

ʪʦʥʘʣʴʥʘʷ ʪʝʣʝʛʨʘʬʠʷ, 

ʦʜʥʘ ʙʦʢʦʚʘʷ ʧʦʣʦʩʘ 

ʯʘʩʪʦʪ, ʧʦʜʘʚʣʝʥʥʘʷ 

ʥʝʩʫʱʘʷ 

J7BCF  

 , 

ʛʜʝ  - ʚʝʨʭʥʷʷ ʯʘʩʪʦʪʘ 

ʦʜʥʦʧʦʣʦʩʥʦʛʦ ʢʘʥʘʣʘ,  - 

ʥʠʞʥʷʷ ʯʘʩʪʦʪʘ 

ʦʜʥʦʧʦʣʦʩʥʦʛʦ ʢʘʥʘʣʘ 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 4.1 

ʂʣʘʩʩ ʠʟʣʫʯʝʥʠʷ 
ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʌʦʨʤʫʣʳ ʜʣʷ ʨʘʩʯʝʪʘ 

ʇʨʠʤʝʯʘʥʠʝ 
ʅʝʦʙʭʦʜʠʤʦʡ ʰʠʨʠʥʳ ʧʦʣʦʩʳ 

ʯʘʩʪʦʪ - , ɻʮ  

ʢʦʥʪʨʦʣʴʥʦʡ ʰʠʨʠʥʳ ʧʦʣʦʩʳ ʯʘʩʪʦʪ - 

, ɻʮ ʠ ʚʥʝʧʦʣʦʩʥʳʭ ʠʟʣʫʯʝʥʠʡ ʥʘ 

ʫʨʦʚʥʝ  ʜɹ, ɻʮ 

ʋʟʢʦʧʦʣʦʩʥʘʷ ʪʦʥʘʣʴʥʘʷ 

ʪʝʣʝʛʨʘʬʠʷ  

J7B  

ʄʦʨʩʢʘʷ ʧʦʜʚʠʞʥʘʷ ʩʣʫʞʙʘ  

NBPM, 
  

 

 

 

 

ʄʥʦʛʦʢʘʥʘʣʴʥʘʷ 

ʪʝʣʝʛʨʘʬʠʷ  

J7B  

ʂʨʦʤʝ ʨʘʜʠʦ- ʧʝʨʝʜʘʪʯʠʢʦʚ 

ʤʦʨʩʢʦʡ ʧʦʜʚʠʞʥʦʡ ʩʣʫʞʙʳ 
  

 

 

 

 

1.2 ʊʝʣʝʬʦʥʠʷ (ʥʝ ʟʚʫʢʦʚʦʝ ʚʝʱʘʥʠʝ) 

ʊʝʣʝʬʦʥʠʷ, ʜʚʝ ʙʦʢʦʚʳʝ 

ʧʦʣʦʩʳ ʯʘʩʪʦʪ, 

ʦʜʥʦʢʘʥʘʣʴʥʘʷ 

A3EJN  

ʈʘʜʠʦʧʝʨʝʜʘʪʯʠʢʠ 

ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʩʣʫʞʙʳ ʙʝʟ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʢʦʨʨʝʢʮʠʠ 

ɸʏʍ 

  

 

 

 

 

 

ʈʘʜʠʦʧʝʨʝʜʘʪʯʠʢʠ 

ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʩʣʫʞʙʳ ʩ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ 

ʢʦʨʨʝʢʮʠʝʡ ɸʏʍ ʠ 

ʨʘʜʠʦʧʝʨʝʜʘʪʯʠʢʠ 

ʧʦʜʚʠʞʥʦʡ ʩʣʫʞʙʳ 

  

 

 

 

 

 

ʈʘʜʠʦʧʝʨʝʜʘʪʯʠʢʠ 

ʚʦʟʜʫʰʥʳʭ ʩʫʜʦʚ 

ʚʦʟʜʫʰʥʦʡ ʧʦʜʚʠʞʥʦʡ 

ʩʣʫʞʙʳ 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 4.1 

ʂʣʘʩʩ ʠʟʣʫʯʝʥʠʷ 
ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʌʦʨʤʫʣʳ ʜʣʷ ʨʘʩʯʝʪʘ 

ʇʨʠʤʝʯʘʥʠʝ 
ʅʝʦʙʭʦʜʠʤʦʡ ʰʠʨʠʥʳ ʧʦʣʦʩʳ 

ʯʘʩʪʦʪ - , ɻʮ  

ʢʦʥʪʨʦʣʴʥʦʡ ʰʠʨʠʥʳ ʧʦʣʦʩʳ ʯʘʩʪʦʪ - 

, ɻʮ ʠ ʚʥʝʧʦʣʦʩʥʳʭ ʠʟʣʫʯʝʥʠʡ ʥʘ 

ʫʨʦʚʥʝ  ʜɹ, ɻʮ 

ʊʝʣʝʬʦʥʠʷ, ʦʜʥʘ ʙʦʢʦʚʘʷ 

ʧʦʣʦʩʘ ʯʘʩʪʦʪ, ʧʦʣʥʘʷ 

ʥʝʩʫʱʘʷ 

H3EJN 
ʆʩʣʘʙʣʝʥʥʘʷ ʥʝʩʫʱʘʷ  

R3EJN  

ʈʘʜʠʦʧʝʨʝʜʘʪʯʠʢʠ 

ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʩʣʫʞʙʳ  
  

 

 

 

 

 

 

ʈʘʜʠʦʧʝʨʝʜʘʪʯʠʢʠ 

ʩʫʭʦʧʫʪʥʦʡ ʧʦʜʚʠʞʥʦʡ 

ʩʣʫʞʙʳ ʤʦʱʥʦʩʪʴʶ ʙʦʣʝʝ 

100 ɺʪ 

  

 

 

 

 

 

ʊʝʣʝʬʦʥʠʷ, ʦʜʥʘ ʙʦʢʦʚʘʷ 

ʧʦʣʦʩʘ ʯʘʩʪʦʪ, ʧʦʣʥʘʷ 

ʥʝʩʫʱʘʷ 

H3EJN 
ʆʩʣʘʙʣʝʥʥʘʷ ʥʝʩʫʱʘʷ 

R3EJN 

ʈʘʜʠʦʧʝʨʝʜʘʪʯʠʢʠ 

ʩʫʭʦʧʫʪʥʦʡ ʧʦʜʚʠʞʥʦʡ 

ʩʣʫʞʙʳ ʤʦʱʥʦʩʪʴʶ  

100 ɺʪ ʠ ʤʝʥʝʝ  

  

 

 

 

 

 

ɼʚʘ ʠʣʠ ʙʦʣʝʝ 

ʪʝʣʝʬʦʥʥʳʭ ʢʘʥʘʣʦʚ  

ʩ ʯʘʩʪʦʪʥʳʤ 

ʫʧʣʦʪʥʝʥʠʝʤ 

A8EJN  

ʈʈʃ ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʩʣʫʞʙʳ   

 - ʚʝʨʭʥʷʷ ʯʘʩʪʦʪʘ 

ʛʨʫʧʧʦʚʦʡ ʧʦʣʦʩʳ ʯʘʩʪʦʪ  

 

 

 

 

 

ɼʚʘ ʠ ʙʦʣʝʝ ʪʝʣʝʬʦʥʥʳʭ 

ʢʘʥʘʣʦʚ ʩ 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʤʠ 

ʪʠʧʘʤʠ ʧʝʨʝʜʘʯʠ 

A8W  

ʈʝʪʨʘʥʩʣʷʮʠʷ ʊɺ-ʧʝʨʝʜʘʯ  
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 4.1 

ʂʣʘʩʩ ʠʟʣʫʯʝʥʠʷ 
ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʌʦʨʤʫʣʳ ʜʣʷ ʨʘʩʯʝʪʘ 

ʇʨʠʤʝʯʘʥʠʝ 
ʅʝʦʙʭʦʜʠʤʦʡ ʰʠʨʠʥʳ ʧʦʣʦʩʳ 

ʯʘʩʪʦʪ - , ɻʮ  

ʢʦʥʪʨʦʣʴʥʦʡ ʰʠʨʠʥʳ ʧʦʣʦʩʳ ʯʘʩʪʦʪ - 

, ɻʮ ʠ ʚʥʝʧʦʣʦʩʥʳʭ ʠʟʣʫʯʝʥʠʡ ʥʘ 

ʫʨʦʚʥʝ  ʜɹ, ɻʮ 

ʊʝʣʝʬʦʥʠʷ, ʦʜʥʘ ʙʦʢʦʚʘʷ 

ʧʦʣʦʩʘ ʯʘʩʪʦʪ, 

ʧʦʜʘʚʣʝʥʥʘʷ ʥʝʩʫʱʘʷ 

J3EJN  

ʈʘʜʠʦʧʝʨʝʜʘʪʯʠʢʠ 

ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʩʣʫʞʙʳ  
  

 

 

 

 

 

 

ʈʘʜʠʦʧʝʨʝʜʘʪʯʠʢʠ 

ʩʫʭʦʧʫʪʥʦʡ ʠ ʤʦʨʩʢʦʡ 

ʧʦʜʚʠʞʥʳʭ ʩʣʫʞʙ 

ʤʦʱʥʦʩʪʴʶ ʙʦʣʝʝ 100 ɺʪ 

  

 

 

 

 

ʈʘʜʠʦʧʝʨʝʜʘʪʯʠʢʠ 

ʩʫʭʦʧʫʪʥʦʡ ʠ ʤʦʨʩʢʦʡ 

ʧʦʜʚʠʞʥʳʭ ʩʣʫʞʙ 

ʤʦʱʥʦʩʪʴʶ 100 ɺʪ ʠ ʤʝʥʝʝ 

  

 

 

 

 

ʊʝʣʝʬʦʥʠʷ, ʧʝʨʝʜʘʯʘ ʥʘ 

ʥʝʟʘʚʠʩʠʤʳʭ ʙʦʢʦʚʳʭ 

ʧʦʣʦʩʘʭ ʯʘʩʪʦʪ, 

ʦʩʣʘʙʣʝʥʥʘʷ ʠʣʠ 

ʧʦʜʘʚʣʝʥʥʘʷ ʥʝʩʫʱʘʷ 

B8EJN  

ʊʝʣʝʬʦʥʠʷ ʥʘ ʜʚʫʭ 

ʥʝʟʘʚʠʩʠʤʳʭ ʧʦʣʦʩʘʭ ʯʘʩʪʦʪ  
  

 

 

  

 

ʊʝʣʝʬʦʥʠʷ ʥʘ ʯʝʪʳʨʝʭ 

ʥʝʟʘʚʠʩʠʤʳʭ ʧʦʣʦʩʘʭ ʯʘʩʪʦʪ 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 4.1 

ʂʣʘʩʩ ʠʟʣʫʯʝʥʠʷ 
ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʌʦʨʤʫʣʳ ʜʣʷ ʨʘʩʯʝʪʘ 

ʇʨʠʤʝʯʘʥʠʝ 
ʅʝʦʙʭʦʜʠʤʦʡ ʰʠʨʠʥʳ ʧʦʣʦʩʳ 

ʯʘʩʪʦʪ - , ɻʮ  

ʢʦʥʪʨʦʣʴʥʦʡ ʰʠʨʠʥʳ ʧʦʣʦʩʳ ʯʘʩʪʦʪ - 

, ɻʮ ʠ ʚʥʝʧʦʣʦʩʥʳʭ ʠʟʣʫʯʝʥʠʡ ʥʘ 

ʫʨʦʚʥʝ  ʜɹ, ɻʮ 

ʊʝʣʝʬʦʥʠʷ, ʧʝʨʝʜʘʯʘ ʥʘ 

ʥʝʟʘʚʠʩʠʤʳʭ ʧʦʣʦʩʘʭ 

ʯʘʩʪʦʪ 

B9WWF  

 ,  

ʛʜʝ  - ʯʠʩʣʦ ʥʝʟʘʚʠʩʠʤʳʭ 

ʧʦʣʦʩ ʯʘʩʪʦʪ  

 

 

 

 

 

ɼʚʘ ʠʣʠ ʥʝʩʢʦʣʴʢʦ 

ʢʘʥʘʣʦʚ ʦʜʥʘ ʙʦʢʦʚʘʷ 

ʧʦʣʦʩʘ 

J8EKF  

ʊʝʣʝʬʦʥʠʷ ʩ ʦʙʝʩʧʝʯʝʥʠʝʤ 

ʩʝʢʨʝʪʥʦʩʪʠ  
,  

ʛʜʝ  - ʯʠʩʣʦ ʥʝʟʘʚʠʩʠʤʳʭ 

ʧʦʣʦʩ ʯʘʩʪʦʪ 

 

 

 

 

 

1.3 ɿʚʫʢʦʚʦʝ ʚʝʱʘʥʠʝ 

ʈʘʜʠʦʚʝʱʘʥʠʝ, ʜʚʝ 

ʙʦʢʦʚʳʝ ʧʦʣʦʩʳ ʯʘʩʪʦʪ 

A3EGN 

   

 

 

 

 Fɺ ʤʦʞʝʪ ʠʟʤʝʥʷʪʴʩʷ ʦʪ 4 ʢɻʮ ʜʦ 10 ʢɻʮ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʨʝʙʫʝʤʦʛʦ ʢʘʯʝʩʪʚʘ 

ʈʘʜʠʦʚʝʱʘʥʠʝ, ʦʜʥʘ 

ʙʦʢʦʚʘʷ ʧʦʣʦʩʘ ʯʘʩʪʦʪ, 

ʦʩʣʘʙʣʝʥʥʘʷ ʥʝʩʫʱʘʷ 

R3EGN 

   

 

 

 

Fɺ ʤʦʞʝʪ ʠʟʤʝʥʷʪʴʩʷ ʦʪ 4 ʢɻʮ ʜʦ 10 ʢɻʮ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʨʝʙʫʝʤʦʛʦ ʢʘʯʝʩʪʚʘ 

ʈʘʜʠʦʚʝʱʘʥʠʝ, ʦʜʥʘ 

ʙʦʢʦʚʘʷ ʧʦʣʦʩʘ ʯʘʩʪʦʪ, 

ʧʦʜʘʚʣʝʥʥʘʷ ʥʝʩʫʱʘʷ 

J3EGN 

   

 

 

 

Fɺ ʤʦʞʝʪ ʠʟʤʝʥʷʪʴʩʷ ʦʪ 4 ʢɻʮ ʜʦ 10 ʢɻʮ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʨʝʙʫʝʤʦʛʦ ʢʘʯʝʩʪʚʘ 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 4.1 

ʂʣʘʩʩ ʠʟʣʫʯʝʥʠʷ 
ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʌʦʨʤʫʣʳ ʜʣʷ ʨʘʩʯʝʪʘ 

ʇʨʠʤʝʯʘʥʠʝ 
ʅʝʦʙʭʦʜʠʤʦʡ ʰʠʨʠʥʳ ʧʦʣʦʩʳ 

ʯʘʩʪʦʪ - , ɻʮ  

ʢʦʥʪʨʦʣʴʥʦʡ ʰʠʨʠʥʳ ʧʦʣʦʩʳ ʯʘʩʪʦʪ - 

, ɻʮ ʠ ʚʥʝʧʦʣʦʩʥʳʭ ʠʟʣʫʯʝʥʠʡ ʥʘ 

ʫʨʦʚʥʝ  ʜɹ, ɻʮ 

ʈʘʜʠʦʚʝʱʘʥʠʝ, ʧʝʨʝʜʘʯʘ 

ʥʘ ʥʝʟʘʚʠʩʠʤʳʭ ʙʦʢʦʚʳʭ 

ʧʦʣʦʩʘʭ ʯʘʩʪʦʪ, 

ʦʩʣʘʙʣʝʥʥʘʷ ʠʣʠ 

ʧʦʜʘʚʣʝʥʥʘʷ ʥʝʩʫʱʘʷ 

B8EGN 

   

 

 

  

Fɺ ʤʦʞʝʪ ʠʟʤʝʥʷʪʴʩʷ ʦʪ 4 ʢɻʮ ʜʦ 10 ʢɻʮ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʨʝʙʫʝʤʦʛʦ ʢʘʯʝʩʪʚʘ 

ʈʘʜʠʦʚʝʱʘʥʠʝ, ʦʜʥʘ 

ʙʦʢʦʚʘʷ ʧʦʣʦʩʘ ʯʘʩʪʦʪ, 

ʧʦʣʥʘʷ ʥʝʩʫʱʘʷ  

H3EGN  

   

 

 

 

Fɺ ʤʦʞʝʪ ʠʟʤʝʥʷʪʴʩʷ ʦʪ 4 ʢɻʮ ʜʦ 10 ʢɻʮ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʨʝʙʫʝʤʦʛʦ ʢʘʯʝʩʪʚʘ 

ʜʣʷ ʂɺ ʨʘʜʠʦʚʝʱʘʥʠʷ ʩ ʘʤʧʣʠʪʫʜʥʦʡ ʤʦʜʫʣʷʮʠʝʡ ʧʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʜʠʦʚʝʱʘʥʠʷ  ʥʘ ʟʘʨʫʙʝʞʥʳʝ ʩʪʨʘʥʳ ʥʝʦʙʭʦʜʠʤʘʷ ʰʠʨʠʥʘ ʧʦʣʦʩʳ ʥʝ ʜʦʣʞʥʘ ʧʨʝʚʳʰʘʪʴ 9 ʢɻʮ 

(ʦʩʥʦʚʘʥʠʝ - ʈʝʛʣʘʤʝʥʪ ʈʘʜʠʦʩʚʷʟʠ ʧ.2.2.4 ʧʨʠʣʦʞʝʥʠʷ ˉ 11) 

1.4 ʌʘʢʩʠʤʠʣʝ 

ʌʘʢʩʠʤʠʣʝ ʩ ʤʦʜʫʣʷʮʠʝʡ 

ʥʝʩʫʱʝʡ, 

ʤʦʜʫʣʠʨʦʚʘʥʥʦʡ ʧʦ 

ʯʘʩʪʦʪʝ ʧʦʜʥʝʩʫʱʝʡ, ʜʚʝ 

ʙʦʢʦʚʳʝ ʧʦʣʦʩʳ ʯʘʩʪʦʪ 

ɸ3ʉ--*   

 , 

ʛʜʝ  - ʯʘʩʪʦʪʘ ʧʦʜʥʝʩʫʱʝʡ. 

 

  

 

ʇʨʠʤʝʯʘʥʠʝ - * ɿʜʝʩʴ ʠ ʜʘʣʝʝ ʧʦ ʪʝʢʩʪʫ ʧʨʦʯʝʨʢʠ ʚ ʦʙʦʟʥʘʯʝʥʠʠ ʢʣʘʩʩʘ ʠʟʣʫʯʝʥʠʷ ʟʘʤʝʥʷʶʪ ʥʝ ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ (ʩʤ. ʧʨʠʣʦʞʝʥʠʝ ɼ) 

ʌʘʢʩʠʤʠʣʝ ʩ 

ʤʦʜʫʣʷʮʠʝʡ ʥʝʩʫʱʝʡ, 

ʤʦʜʫʣʠʨʦʚʘʥʥʦʡ ʧʦ 

ʯʘʩʪʦʪʝ ʧʦʜʥʝʩʫʱʝʡ, 

ʦʜʥʘ ʙʦʢʦʚʘʷ ʧʦʣʦʩʘ 

ʯʘʩʪʦʪ, ʦʩʣʘʙʣʝʥ- 

ʥʘʷ ʥʝʩʫʱʘʷ 

R3C, R3CMN  

 
  

 

 

  

 

1.5 ʉʣʦʞʥʳʝ ʠʟʣʫʯʝʥʠʷ 

ʉʣʦʞʥʦʝ ʠʟʣʫʯʝʥʠʝ ʚ 

ʜʚʫʭ ʥʝʟʘʚʠʩʠʤʳʭ 

ʧʦʣʦʩʘʭ ʯʘʩʪʦʪ, 

ʧʦʜʘʚʣʝʥʥʘʷ ʠʣʠ 

ʦʩʣʘʙʣʝʥʥʘʷ ʥʝʩʫʱʘʷ 

ʆʜʥʘ ʙʦʢʦʚʘʷ ʧʦʣʦʩʘ ʯʘʩʪʦʪ 

- ʦʜʥʦʧʦʣʦʩʥʘʷ ʪʝʣʝʬʦʥʠʷ, 

ʜʨʫʛʘʷ - ʤʥʦʛʦʢʘʥʘʣʴʥʘʷ 

ʪʦʥʘʣʴʥʘʷ ʪʝʣʝʛʨʘʬʠʷ 

 
ʠʣʠ 

,  

ʛʜʝ  - ʦʙʱʘʷ ʢʘʥʘʣʴʥʘʷ 

ʩʢʦʨʦʩʪʴ ʪʝʣʝʛʨʘʬʠʠ 

  

 

 

 ʧʨʠ ʚʝʨʭʥʝʡ ʯʘʩʪʦʪʝ  ʆɹʇ ʢʘʥʘʣʘ 

ʙʦʣʴʰʝ ʢʘʥʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ʪʦʥʘʣʴʥʦʡ 

ʪʝʣʝʛʨʘʬʠʠ; ʚ ʠʥʦʤ ʩʣʫʯʘʝ ʜʣʷ  

ʧʨʠʤʝʥʷʝʪʩʷ ʚʝʣʠʯʠʥʘ . 
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ʂʣʘʩʩ ʠʟʣʫʯʝʥʠʷ 
ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʌʦʨʤʫʣʳ ʜʣʷ ʨʘʩʯʝʪʘ 

ʇʨʠʤʝʯʘʥʠʝ 
ʅʝʦʙʭʦʜʠʤʦʡ ʰʠʨʠʥʳ ʧʦʣʦʩʳ 

ʯʘʩʪʦʪ - , ɻʮ  

ʢʦʥʪʨʦʣʴʥʦʡ ʰʠʨʠʥʳ ʧʦʣʦʩʳ ʯʘʩʪʦʪ - 

, ɻʮ ʠ ʚʥʝʧʦʣʦʩʥʳʭ ʠʟʣʫʯʝʥʠʡ ʥʘ 

ʫʨʦʚʥʝ  ʜɹ, ɻʮ 

ɺ9WWX   

 

ʊʘʙʣʠʮʘ 4.2 ï ʌʦʨʤʫʣʳ ʜʣʷ ʨʘʩʯʝʪʘ ʥʦʨʤ ʥʘ ʰʠʨʠʥʫ ʧʦʣʦʩʳ ʨʘʜʠʦʯʘʩʪʦʪ ʠ ʚʥʝʧʦʣʦʩʥʳʝ ʠʟʣʫʯʝʥʠʷ ʜʣʷ ʘʥʘʣʦʛʦʚʳʭ ʚʠʜʦʚ ʤʦʜʫʣʷʮʠʠ ʩ 

ʯʘʩʪʦʪʥʦʡ ʤʦʜʫʣʷʮʠʝʡ 

ʂʣʘʩʩ ʠʟʣʫʯʝʥʠʷ 
ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʌʦʨʤʫʣʳ ʜʣʷ ʨʘʩʯʝʪʘ 

ʇʨʠʤʝʯʘʥʠʝ 
ʅʝʦʙʭʦʜʠʤʦʡ ʰʠʨʠʥʳ ʧʦʣʦʩʳ 

ʯʘʩʪʦʪ - , ɻʮ  

ʢʦʥʪʨʦʣʴʥʦʡ ʰʠʨʠʥʳ ʧʦʣʦʩʳ ʯʘʩʪʦʪ - 

, ɻʮ ʠ ʚʥʝʧʦʣʦʩʥʳʭ ʠʟʣʫʯʝʥʠʡ ʥʘ 

ʫʨʦʚʥʝ  ʜɹ, ɻʮ 

2.1 ʊʝʣʝʛʨʘʬʠʷ 

ʏʘʩʪʦʪʥʘʷ ʦʜʥʦʢʘʥʘʣʴʥʘʷ 

ʪʝʣʝʛʨʘʬʠʷ 

F1B, F1D  

 

 
  

ʜʣʷ  

 ʜʣʷ 

 

 ʜʣʷ 

 

 

 

 

  

 

ʋʟʢʦʧʦʣʦʩʥʘʷ 

ʙʫʢʚʦʧʝʯʘʪʘʶʱʘʷ 

ʪʝʣʝʛʨʘʬʠʷ  

ʩ ʠʩʧʨʘʚʣʝʥʠʝʤ ʦʰʠʙʦʢ 

F1BCN  

  

 ɻʮ  

  

ʏʘʩʪʦʪʥʘʷ ʤʘʥʠʧʫʣʷʮʠʷ 

ʧʦʜʥʝʩʫʱʠʭ ʯʘʩʪʦʪ 

F2B  

 

 

 - ʯʠʩʣʦ ʧʦʜʥʝʩʫʱʠʭ,  

 - ʨʘʟʥʦʩ ʧʦʜʥʝʩʫʱʠʭ, ɻʮ 

 - ʅʐʇʏ, ʨʘʩʩʯʠʪʘʥʥʘʷ 

ʜʣʷ F1ɺ 

 

 

 

 

 

 

ʄʥʦʛʦʢʘʥʘʣʴʥʘʷ 

ʯʘʩʪʦʪʥʘʷ ʪʝʣʝʛʨʘʬʠʷ 

F7B, F7D  

 
  

ʜʣʷ  

 ʜʣʷ 

 

 ʜʣʷ 

 

 

 

  

, 

ʛʜʝ  - ʥʘʠʙʦʣʴʰʘʷ ʩʢʦʨʦʩʪʴ 

ʪʝʣʝʛʨʘʬʠʨʦʚʘʥʠʷ ʚ ʢʘʥʘʣʘʭ 
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ʂʣʘʩʩ ʠʟʣʫʯʝʥʠʷ 
ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʌʦʨʤʫʣʳ ʜʣʷ ʨʘʩʯʝʪʘ 

ʇʨʠʤʝʯʘʥʠʝ 
ʅʝʦʙʭʦʜʠʤʦʡ ʰʠʨʠʥʳ ʧʦʣʦʩʳ 

ʯʘʩʪʦʪ - , ɻʮ  

ʢʦʥʪʨʦʣʴʥʦʡ ʰʠʨʠʥʳ ʧʦʣʦʩʳ ʯʘʩʪʦʪ - 

, ɻʮ ʠ ʚʥʝʧʦʣʦʩʥʳʭ ʠʟʣʫʯʝʥʠʡ ʥʘ 

ʫʨʦʚʥʝ  ʜɹ, ɻʮ 

 

     

ʏʝʪʳʨʝʭ- ʯʘʩʪʦʪʥʘʷ 

ʜʚʫʭʢʘʥʘʣʴʥʘʷ 

ʪʝʣʝʛʨʘʬʠʷ 

F7BDX  

ʈʘʜʠʦʧʝʨʝʜʘʪʯʠʢʠ 

ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʠ 

ʧʦʜʚʠʞʥʦʡ ʩʣʫʞʙ  

a)  

ʜʣʷ ʩʠʥʭʨʦʥʠʟʠʨʦʚʘʥʥʳʭ 

ʢʘʥʘʣʦʚ; 

ʙ)  

ʜʣʷ ʥʝʩʠʥʭʨʦʥʠʟʠʨʦʚʘʥʥʳʭ 

ʢʘʥʘʣʦʚ,  

ʛʜʝ  - ʥʘʠʙʦʣʴʰʘʷ ʩʢʦʨʦʩʪʴ 

ʪʝʣʝʛʨʘʬʠʨʦʚʘʥʠʷ ʚ ʢʘʥʘʣʘʭ  

 

 

 

 

 

 

ʈʘʜʠʦ-ʧʝʨʝʜʘʪʯʠʢʠ 

ʚʦʟʜʫʰʥʳʭ ʩʫʜʦʚ 

ʚʦʟʜʫʰʥʦʡ ʧʦʜʚʠʞʥʦʡ 

ʩʣʫʞʙʳ 

  

 

 

 

, 

ʧʨʠ ( ) 

2.2 ʊʝʣʝʬʦʥʠʷ 

ʊʝʣʝʬʦʥʠʷ ʢʦʤʤʝʨʯʝʩʢʘʷ 

F3EJN  

   

 

 

ʜʣʷ  

 

ʜʣʷ  

 

ʜʣʷ  

 

ʜʣʷ  

 

ʜʣʷ  

 

ʜʣʷ  
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ʂʣʘʩʩ ʠʟʣʫʯʝʥʠʷ 
ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʌʦʨʤʫʣʳ ʜʣʷ ʨʘʩʯʝʪʘ 

ʇʨʠʤʝʯʘʥʠʝ 
ʅʝʦʙʭʦʜʠʤʦʡ ʰʠʨʠʥʳ ʧʦʣʦʩʳ 

ʯʘʩʪʦʪ - , ɻʮ  

ʢʦʥʪʨʦʣʴʥʦʡ ʰʠʨʠʥʳ ʧʦʣʦʩʳ ʯʘʩʪʦʪ - 

, ɻʮ ʠ ʚʥʝʧʦʣʦʩʥʳʭ ʠʟʣʫʯʝʥʠʡ ʥʘ 

ʫʨʦʚʥʝ  ʜɹ, ɻʮ 

2.3 ʈʘʜʠʦʚʝʱʘʥʠʝ ʟʚʫʢʦʚʦʝ ʠ ʪʝʣʝʚʠʜʝʥʠʝ  

ɿʚʫʢʦʚʦʝ ʚʝʱʘʥʠʝ 

(ʤʦʥʦʬʦʥʠʯʝʩʢʠʡ ʢʘʥʘʣ) 

F3EGN  

 

 ʢɻʮ,  ʢɻʮ   

ʜʣʷ   

 

 

 

 

ʜʣʷ  

 
Fɺ ʤʦʞʝʪ ʠʟʤʝʥʷʪʴʩʷ ʜʦ 15 ʢɻʮ 

ʚʢʣʶʯʠʪʝʣʴʥʦ 

ʇʝʨʝʜʘʯʘ ʊɺ  

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʯʘʩʪʦʪʥʦʡ ʤʦʜʫʣʷʮʠʠ 

F3FM, F3FN, F3FW  

   

  

 

ɿʚʫʢʦʚʦʝ ʚʝʱʘʥʠʝ 

(ʩʪʝʨʝʦʬʦʥʠʯʝʩʢʠʡ 

ʢʘʥʘʣ) 

F8EHN  

 ʢɻʮ,  ʢɻʮ    

 

 

 

ʜʣʷ  

 
Fɺ ʤʦʞʝʪ ʠʟʤʝʥʷʪʴʩʷ ʜʦ 53 ʢɻʮ 

ʚʢʣʶʯʠʪʝʣʴʥʦ 

ɿʚʫʢʦʚʦʝ ʚʝʱʘʥʠʝ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʏʄ 

F8E, F9E, F9W 

   

  

Fɺ ʤʦʞʝʪ ʠʟʤʝʥʷʪʴʩʷ ʜʦ 76 ʢɻʮ 

ʚʢʣʶʯʠʪʝʣʴʥʦ 

ɿʚʫʢʦʚʦʝ ʚʝʱʘʥʠʝ ʩ 

ʢʘʥʘʣʦʤ ʜʦʧʦʣʥʠ- 

ʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ  

F8EHF 

 ʢɻʮ   

ʜʣʷ   

 
 

Fɺ ʤʦʞʝʪ ʠʟʤʝʥʷʪʴʩʷ ʜʦ 76 ʢɻʮ 

ʚʢʣʶʯʠʪʝʣʴʥʦ 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 4.2 

ʂʣʘʩʩ ʠʟʣʫʯʝʥʠʷ 
ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʌʦʨʤʫʣʳ ʜʣʷ ʨʘʩʯʝʪʘ 

ʇʨʠʤʝʯʘʥʠʝ 
ʅʝʦʙʭʦʜʠʤʦʡ ʰʠʨʠʥʳ ʧʦʣʦʩʳ 

ʯʘʩʪʦʪ - , ɻʮ  

ʢʦʥʪʨʦʣʴʥʦʡ ʰʠʨʠʥʳ ʧʦʣʦʩʳ ʯʘʩʪʦʪ - 

, ɻʮ ʠ ʚʥʝʧʦʣʦʩʥʳʭ ʠʟʣʫʯʝʥʠʡ ʥʘ 

ʫʨʦʚʥʝ  ʜɹ, ɻʮ 

2.4 ʌʘʢʩʠʤʠʣʝ 

ʌʘʢʩʠʤʠʣʝ ʩ ʯʘʩʪʦʪʥʦʡ 

ʤʦʜʫʣʷʮʠʝʡ ʥʝʩʫʱʝʡ 

ʯʘʩʪʦʪʳ ʬʦʪʦʩʠʛʥʘʣʦʤ ʚ 

ʠʤʧʫʣʴʩʥʦʡ ʬʦʨʤʝ 

F1CMN F3CMN  
(ʤʦʥʦʭʨʦʤʥʳʡ ʩʠʛʥʘʣ) 

F3C, F1CNN, F3CNN 
(ʮʚʝʪʥʦʡ ʩʠʛʥʘʣ) 

ʇʝʨʝʜʘʯʘ ʯʝʨʥʦ-ʙʝʣʦʛʦ 

ʰʪʨʠʭʦʚʦʛʦ (ʪʝʢʩʪʦʚʦʛʦ) 

ʠʟʦʙʨʘʞʝʥʠʷ  

, 

  

  

 

 

  

 

ʇʝʨʝʜʘʯʘ ʧʦʣʫʪʦʥʦʚʦʛʦ  

ʠ ʮʚʝʪʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ  
, 

  
 

 

 

  

 

2.5 ʉʣʦʞʥʳʝ ʠʟʣʫʯʝʥʠʷ 

ʏʘʩʪʦʪʥʘʷ ʤʘʥʠʧʫʣʷʮʠʷ 

ʜʚʫʤʷ ʠ ʙʦʣʝʝ ʯʘʩʪʦʪʘʤʠ 

F8B, F9B, F8BBT, 

F8BBN, F9BBT, F9BBN 

 ,  

ʧʨʠ ,  

ʛʜʝ  - ʥʘʠʙʦʣʴʰʘʷ ʩʢʦʨʦʩʪʴ 

ʪʝʣʝʛʨʘʬʠʨʦʚʘʥʠʷ ʚ ʢʘʥʘʣʘʭ  

 

  

 

ʏʄ ʢʦʣʝʙʘʥʠʝ 

ʤʦʜʫʣʠʨʦʚʘʥ- 

ʥʦʝ ʩʠʛʥʘʣʦʤ ʩʠʩʪʝʤʳ 

ʧʝʨʝʜʘʯʠ ʩ ʏʈʂ  

F8EJF  

ʈʘʜʠʦʨʝʣʝʡʥʳʝ ʩʠʩʪʝʤʳ 

ʧʨʷʤʦʡ ʚʠʜʠʤʦʩʪʠ, 

ʪʨʦʧʦʩʬʝʨʥʳʝ ʈʈʃ  

, 

ʛʜʝ  ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ 

ʪʘʙʣʠʮʝ 4.3 

 ʜʣʷ   

 ʜʣʷ   

ɺ ʩʠʩʪʝʤʘʭ ʩ ʧʠʣʦʪ-ʩʠʛʥʘʣʦʤ ʚʟʘʤʝʥ  

ʧʦʜʩʪʘʚʠʪʴ  

ʏʄ ʢʦʣʝʙʘʥʠʝ, 

ʤʦʜʫʣʠʨʦʚʘʥʥʦʝ 

ʩʠʛʥʘʣʦʤ ʪʝʣʝʚʠʜʝʥʠʷ ʠ 

ʧʦʜʥʝʩʫʱʠʤʠ ʟʚʫʢʘ 

F8WWN, F8W 

ʈʘʜʠʦʨʝʣʝʡʥʳʝ ʩʠʩʪʝʤʳ 

ʧʨʷʤʦʡ ʚʠʜʠʤʦʩʪʠ  ,  

ʛʜʝ  - ʨʘʟʤʘʭ 

ʜʝʚʠʘʮʠʠ ʯʘʩʪʦʪʳ, 

ʩʦʟʜʘʚʘʝʤʳʡ ʚʠʜʝʦʩʠʛʥʘʣʦʤ,  

 - ʯʘʩʪʦʪʘ ʚʝʨʭʥʝʡ 

ʧʦʜʥʝʩʫʱʝʡ ʟʚʫʢʘ. 

 
ɺ ʩʠʩʪʝʤʘʭ ʩ ʧʠʣʦʪ-ʩʠʛʥʘʣʦʤ ʚʟʘʤʝʥ  

ʧʦʜʩʪʘʚʠʪʴ   
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 4.2 

ʂʣʘʩʩ ʠʟʣʫʯʝʥʠʷ 
ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʌʦʨʤʫʣʳ ʜʣʷ ʨʘʩʯʝʪʘ 

ʇʨʠʤʝʯʘʥʠʝ 
ʅʝʦʙʭʦʜʠʤʦʡ ʰʠʨʠʥʳ ʧʦʣʦʩʳ 

ʯʘʩʪʦʪ - , ɻʮ  

ʢʦʥʪʨʦʣʴʥʦʡ ʰʠʨʠʥʳ ʧʦʣʦʩʳ ʯʘʩʪʦʪ - 

, ɻʮ ʠ ʚʥʝʧʦʣʦʩʥʳʭ ʠʟʣʫʯʝʥʠʡ ʥʘ 

ʫʨʦʚʥʝ  ʜɹ, ɻʮ 

ʄʠʥʠʤʘʣʴʥʘʷ ʯʘʩʪʦʪʥʘʷ 

ʤʦʜʫʣʷʮʠʷ 

(ʤʘʥʠʧʫʣʷʮʠʷ) ʙʝʟ 

ʬʠʣʴʪʨʘʮʠʠ 

F9E, F9D 

F9EBT, F9EBN 

F9DBT, F9DBN 

 ,  

ʧʨʠ   

 

 

 

  

 

ʄʠʥʠʤʘʣʴʥʘʷ ʯʘʩʪʦʪʥʘʷ 

ʤʦʜʫʣʷʮʠʷ 

(ʤʘʥʠʧʫʣʷʮʠʷ) ʩ 

ʬʠʣʴʪʨʘʮʠʝʡ ʩʠʛʥʘʣʘ 

ʬʠʣʴʪʨʦʤ ʩ ɻʘʫʩʩʦʚʦʡ 

ʬʦʨʤʦʡ ɸʏʍ  

F9E, F9D  

ʇʨʠ ʥʦʨʤʠʨʦʚʘʥʥʦʡ 

ʧʦʣʦʩʝ ɻʘʫʩʩʦʚʦʛʦ 

ʬʦʨʤʠʨʫʶʱʝʛʦ ʬʠʣʴʪʨʘ 

  

ʇʨʠ   

 

ʇʨʠ   

 

ʇʨʠ   

 

ʇʨʠ    

ʇʨʠ   

,  

ʇʨʠ   

,  

ʇʨʠ   

,  

ʇʨʠ   

,  

ʇʨʠ  ʠ   

ʏʄ ʢʦʣʝʙʘʥʠʝ ʩ 

ʯʘʩʪʦʪʥʳʤ ʨʘʟʜʝʣʝʥʠʝʤ 

ʢʘʥʘʣʦʚ  

F9WWF  

FDM-FM, 

ʈʈʃ ʧʨʷʤʦʡ ʚʠʜʠʤʦʩʪʠ  
, 

ʛʜʝ  ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ 

ʪʘʙʣʠʮʝ 4.3 

 ʜʣʷ  

 ʜʣʷ   

ɺ ʩʠʩʪʝʤʘʭ ʩ ʧʠʣʦʪ- 

ʩʠʛʥʘʣʦʤ ʚʟʘʤʝʥ  ʧʦʜʩʪʘʚʠʪʴ   
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ʊʘʙʣʠʮʘ 4.3 - ʈʘʩʯʝʪ ʧʠʢʦʚʦʡ ʜʝʚʠʘʮʠʠ ʯʘʩʪʦʪʳ, ʩʦʟʜʘʚʘʝʤʦʡ ʤʥʦʛʦʢʘʥʘʣʴʥʳʤ ʩʦʦʙʱʝʥʠʝʤ 

ʂʦʣʠʯʝʩʪʚʦ ʢʘʥʘʣʦʚ ʪʦʥʘʣʴʥʦʡ ʯʘʩʪʦʪʳ 

(ʊʏ),  

ʕʬʬʝʢʪʠʚʥʦʝ ʟʥʘʯʝʥʠʝ ʜʝʚʠʘʮʠʠ 

ʯʘʩʪʦʪʳ, ʩʦʟʜʘʚʘʝʤʦʝ ʠʟʤʝʨʠʪʝʣʴʥʳʤ 

ʫʨʦʚʥʝʤ ʦʜʥʦʛʦ ʢʘʥʘʣʘ ʊʏ , ʄɻʮ 

ʉʨʝʜʥʷʷ ʤʦʱʥʦʩʪʴ ʤʥʦʛʦʢʘʥʘʣʴʥʦʛʦ 

ʩʦʦʙʱʝʥʠʷ (), ʜɹʤ 
ʉʨʝʜʥʷʷ ʤʦʱʥʦʩʪʴ ʦʜʥʦʛʦ ʢʘʥʘʣʘ ʊʏ 

(Pʢ.ʩʨ), ʜɹʤ
 

 
0,1

*
 

 
 

 0,2
*
 

 
 

 
0,2  

 
ʤʠʥʫʩ 13  

 0,14  
 

ʤʠʥʫʩ 13  

 

ʊʘʙʣʠʮʘ 4.4 ï ʌʦʨʤʫʣʳ ʜʣʷ ʨʘʩʯʝʪʘ ʥʦʨʤ ʥʘ ʰʠʨʠʥʫ ʧʦʣʦʩʳ ʨʘʜʠʦʯʘʩʪʦʪ ʠ ʚʥʝʧʦʣʦʩʥʳʝ ʠʟʣʫʯʝʥʠʷ ʜʣʷ ʘʥʘʣʦʛʦʚʳʭ ʚʠʜʦʚ ʤʦʜʫʣʷʮʠʠ ʩ 

ʬʘʟʦʚʦʡ ʤʦʜʫʣʷʮʠʝʡ 

ʂʣʘʩʩ ʠʟʣʫʯʝʥʠʷ 
ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʌʦʨʤʫʣʳ ʜʣʷ ʨʘʩʯʝʪʘ 

ʇʨʠʤʝʯʘʥʠʝ 
ʅʝʦʙʭʦʜʠʤʦʡ ʰʠʨʠʥʳ ʧʦʣʦʩʳ 

ʯʘʩʪʦʪ - , ɻʮ  

ʢʦʥʪʨʦʣʴʥʦʡ ʰʠʨʠʥʳ ʧʦʣʦʩʳ ʯʘʩʪʦʪ - 

, ɻʮ ʠ ʚʥʝʧʦʣʦʩʥʳʭ ʠʟʣʫʯʝʥʠʡ ʥʘ 

ʫʨʦʚʥʝ  ʜɹ, ɻʮ 

ʆʜʥʦʢʘʥʘʣʴʥʘʷ 

ʪʝʣʝʛʨʘʬʠʷ, ʬʘʟʦʚʘʷ 

ʤʘʥʠʧʫʣʷʮʠʷ  

G1B, G1D, 

3=ʟʂ  ʜʣʷ ʣʠʥʠʡ ʙʝʟ 

ʟʘʪʫʭʘʥʠʡ,  

5=ʟʂ  ʜʣʷ ʣʠʥʠʡ ʩ 

ʟʘʪʫʭʘʥʠʝʤ 

   

, 
 

 

 

ʅʝʧʨʝʨʳʚʥʘʷ 

ʬʘʟʦʤʘʥʠʧʫʣʠʨʦʚʘʥʥʘʷ 

ʥʝʩʫʱʘʷ, ʪʝʣʝʛʨʘʬʠʷ 

G1BCN  

  ,  

, 
 

 

ʋʟʢʦʧʦʣʦʩʥʘʷ 

ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʬʘʟʦʚʘʷ 

ʪʝʣʝʛʨʘʬʠʷ; ʨʝʢʦʤʝʥʜʫʝʪʩʷ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʢʦʨʦʩʪʠ 

ʪʝʣʝʛʨʘʬʠʨʦʚʘʥʠʷ 100 ʠʣʠ 

200 ɹʦʜ NBPM 

 
 

, 
 

 

ʈʘʜʠʦʧʝʨʝʜʘʪʯʠʢʠ ʤʦʨʩʢʦʡ ʧʦʜʚʠʞʥʦʡ 

ʩʣʫʞʙʳ ʛʝʢʪʦʤʝʪʨʦʚʳʭ ʠ ʜʝʢʘʤʝʪʨʦʚʳʭ 

ʚʦʣʥ 

 

                                                      

* ɼʣʷ ʘʧʧʘʨʘʪʫʨʳ TPPC ("ɻʦʨʠʟʦʥʪ-ʄ", ɼʊʈ-12, TP-120) ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ  ʜʘʥʦ ʧʦ ʊʋ. ɼʣʷ ʜʨʫʛʠʭ ʢʦʥʢʨʝʪʥʳʭ ʩʠʩʪʝʤ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʤʝʥʝʥʦ ʤʝʥʴʰʝʝ 

ʟʥʘʯʝʥʠʝ.  
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ʊʘʙʣʠʮʘ 4.5 ï ʌʦʨʤʫʣʳ ʜʣʷ ʨʘʩʯʝʪʘ ʥʦʨʤ ʥʘ ʰʠʨʠʥʫ ʧʦʣʦʩʳ ʨʘʜʠʦʯʘʩʪʦʪ ʠ ʚʥʝʧʦʣʦʩʥʳʝ ʠʟʣʫʯʝʥʠʷ ʜʣʷ ʮʠʬʨʦʚʳʭ ʚʠʜʦʚ ʤʦʜʫʣʷʮʠʠ ʩ 

ʘʤʧʣʠʪʫʜʥʦ-ʬʘʟʦʚʦʡ ʤʦʜʫʣʷʮʠʝʡ*
 

ʂʣʘʩʩ ʠʟʣʫʯʝʥʠʷ ʊʠʧ ʤʦʜʫʣʷʮʠʠ 
ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʌʦʨʤʫʣʳ ʜʣʷ ʨʘʩʯʝʪʘ 

ʇʨʠʤʝʯʘʥʠʝ ʥʝʦʙʭʦʜʠʤʦʡ ʰʠʨʠʥʳ 

ʧʦʣʦʩʳ ʯʘʩʪʦʪ  

ʢʦʥʪʨʦʣʴʥʦʡ ʰʠʨʠʥʳ ʧʦʣʦʩʳ 

ʯʘʩʪʦʪ ʠ ʚʥʝʧʦʣʦʩʥʳʭ ʠʟʣʫʯʝʥʠʡ 

ʅʝʩʫʱʘʷ 

ʤʦʜʫʣʠʨʦʚʘʥʥʘʷ ʧʦ 

ʘʤʧʣʠʪʫʜʝ ʠ ʬʘʟʝ 

D1D, D7D, 

D1W, D7E, 

D7C, D7W, 

DXD, D9W  

  , 

ʛʜʝ  - ʩʢʦʨʦʩʪʴ 

ʧʝʨʝʜʘʯʠ, ʙʠʪ/ʩ,  

 - ʧʦʟʠʮʠʦʥʥʦʩʪʴ ʌʄ  

 

 

 ʧʨʠ ʟʥʘʯʝʥʠʠ  

ɼʣʷ ʩʠʛʥʘʣʦʚ, ʫ ʢʦʪʦʨʳʭ  (ʩʤ. 

ʪʘʙʣʠʮʫ 4.6) 

QPSK, 

ʢʦʜʠʨʦʚʘʥʠʝ ʩ 

ʠʩʧʨʘʚʣʝʥʠʝʤ 

ʦʰʠʙʦʢ 

CDMA     

 - ʢʦʵʬʬʠʮʠʝʥʪ 

ʠʟʙʳʪʦʯʥʦʩʪʠ 

ʢʦʜʠʨʦʚʘʥʠʷ ʧʨʠ 

ʠʩʧʨʘʚʣʝʥʠʠ ʦʰʠʙʦʢ 

, 
 

, 
 

 - ʠʟʙʳʪʦʯʥʦʩʪʴ   

QPSK  ʊDʄɸ, FDMA   

  
, 

 

, 
 

 

D8E, D9E  MPSK 
(ʄ=4, 8, 16) 

 
 

 

 ʧʨʠ ʟʥʘʯʝʥʠʠ  

, 
 

 

 

K7D, K7WWT   APSK  ʬʠʣʴʪʨ "ʢʦʨʝʥʴ ʠʟ 

ʢʦʩʠʥʫʩʘ" 
  

 - ʪʘʙʣʠʮʘ 4.7  

, 
 

, 
 

 

ʂ7ɽ  32 APSK  ʈɺʎ  
 

 

 ʧʨʠ ʟʥʘʯʝʥʠʠ  

, 
 

 

DMW  ʩʠʩʪʝʤʘ ʮʠʬʨʦʚʦʛʦ ʨʘʜʠʦʚʝʱʘʥʠʷ 

 

 

                                                      
*
 ɼʣʷ ʨʘʩʯʝʪʘ ʦʛʠʙʘʶʱʝʡ ʐʇʀ (ʟʥʘʯʝʥʠʷ , , , ) ʠʩʧʦʣʴʟʫʝʪʩʷ ʚʝʣʠʯʠʥʘ  ʧʨʠ ʟʥʘʯʝʥʠʠ . 
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ʊʘʙʣʠʮʘ 4.6 ï ɿʘʚʠʩʠʤʦʩʪʴ ʢʦʵʬʬʠʮʠʝʥʪʘ  ( ) ʜʣʷ ʩʠʛʥʘʣʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʬʦʨʤʦʦʙʨʘʟʫʶʱʝʛʦ ʠʤʧʫʣʴʩ ʬʠʣʴʪʨʘ çʢʦʨʝʥʴ ʠʟ 

ʢʦʩʠʥʫʩʘè 
Ŭ 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9 1 

 ( ) 0,51 0,537 0,567 0,6 0,634 0,669 0,705 0,742 0,779 0,816 

 

ʊʘʙʣʠʮʘ 4.7 ï ʌʦʨʤʫʣʳ ʜʣʷ ʨʘʩʯʝʪʘ ʥʦʨʤ ʥʘ ʰʠʨʠʥʫ ʧʦʣʦʩʳ ʨʘʜʠʦʯʘʩʪʦʪ ʠ ʚʥʝʧʦʣʦʩʥʳʝ ʠʟʣʫʯʝʥʠʷ ʜʣʷ ʮʠʬʨʦʚʳʭ ʚʠʜʦʚ ʤʦʜʫʣʷʮʠʠ ʩ 

ʯʘʩʪʦʪʥʦʡ ʤʦʜʫʣʷʮʠʝʡ*
 

ʂʣʘʩʩ ʠʟʣʫʯʝʥʠʷ ʊʠʧ ʤʦʜʫʣʷʮʠʠ 
ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʌʦʨʤʫʣʳ ʜʣʷ ʨʘʩʯʝʪʘ 

ʇʨʠʤʝʯʘʥʠʝ ʥʝʦʙʭʦʜʠʤʦʡ ʰʠʨʠʥʳ 

ʧʦʣʦʩʳ ʯʘʩʪʦʪ  

ʢʦʥʪʨʦʣʴʥʦʡ ʰʠʨʠʥʳ ʧʦʣʦʩʳ ʯʘʩʪʦʪ ʠ 

ʚʥʝʧʦʣʦʩʥʳʭ ʠʟʣʫʯʝʥʠʡ 

ʏʘʩʪʦʪʥʘʷ 

ʦʜʥʦʢʘʥʘʣʴʥʘʷ 

ʪʝʣʝʛʨʘʬʠʷ ʠ 

ʤʘʥʠʧʫʣʷʮʠʷ ʧʨʠ 

ʧʝʨʝʜʘʯʝ ʮʠʬʨʦʚʦʡ 

ʠʥʬʦʨʤʘʮʠʠ 

F1B, F1E, F1D, F1W, 

F7B, F7D, F7E, F7W 

  
 ʜʣʷ 

 

 ʜʣʷ 

 

 ʜʣʷ 

 

 

 

 

  

 

F1WD-, F7DD-, F7WD-  CPFSK  CDMA   
 ,   

, 
 

 

ʏʘʩʪʦʪʥʘʷ ʤʦʜʫʣʷʮʠʷ, 

ʤʥʦʛʦʢʘʥʘʣʴʥʘʷ 

ʧʝʨʝʜʘʯʘ 

F7D, F7W  

F7DD, F7WD 

ʏʘʩʪʦʪʥʘʷ 

ʤʘʥʠʧʫʣʷʮʠʷ ʩ 

ɻʘʫʩʩʦʚʳʤ 

ʬʠʣʴʪʨʦʤ  

GMSK   
 (ʥʝʩʫʱʝʡ) 

Bʥ =R/log2 S + 2 DK 

S=2 

D=0,25R 

ʜʣʷ ʦʭʚʘʪʘ ʩʧʝʢʪʨʘ 99% 

ʂ=-0,28 

ʜʣʷ ʦʭʚʘʪʘ ʩʧʝʢʪʨʘ 99,9% 

ʂ=0,18 

, 
 

, 
  

 

F9D, F9E, F9W 

(G8W, G9D, G9E, G9W)  

 FMSK  
(ʧʦʜʥʝʩʫʱʝʡ) 

 

 (ɺʊ) - ʚ ʪʘʙʣʠʮʝ 4.8  

KDSRɺʅ += *log/ 2
 

ʧʨʠ  

, 
 

, 
  

ɺʪʦʨʘʷ ʬʦʨʤʫʣʘ  ʜʣʷ 

ʩʠʩʪʝʤ ʯʘʩʪʦʪʥʦ-ʬʘʟʦʚʦʡ 

ʤʦʜʫʣʷʮʠʠ  

                                                      
*
 ɼʣʷ ʨʘʩʯʝʪʘ ʦʛʠʙʘʶʱʝʡ ʐʇʀ (ʟʥʘʯʝʥʠʷ , , , ) ʠʩʧʦʣʴʟʫʝʪʩʷ ʚʝʣʠʯʠʥʘ  ʧʨʠ ʟʥʘʯʝʥʠʠ . 



 

 24  

ʊʘʙʣʠʮʘ 4.8 - ɿʘʚʠʩʠʤʦʩʪʴ ʢʦʵʬʬʠʮʠʝʥʪʘ  (ɺʊ) 

ɺʊ   1  0,7  0,5  0,3  0,25  0,15  ʇʨʠʤʝʯʘʥʠʷ 

 (ɺʊ) 1,28 1,14 1,1 1,07 0,93 0,86 0,70 ʩʨʝʜʥʷʷ 

 0,94   0,80 0,70 0,67 0,53 ʦʭʚʘʪ ʧʦʣʦʩʳ 95% 

 1,28   1,03 0,91 0,86 0,70 ʦʭʚʘʪ ʧʦʣʦʩʳ 99% 

 2,81   1,20 1,06 1,00 0,83 ʦʭʚʘʪ ʧʦʣʦʩʳ 99,8% 

ʇʨʠʤʝʨʳ ʩʠʩʪʝʤ    DECT 
GSM, DCS, 

PCS 
TETRA   

ʊʠʧ ʤʦʜʫʣʷʮʠʠ MSK GMSK 

 

ʊʘʙʣʠʮʘ 4.9 ï ʌʦʨʤʫʣʳ ʜʣʷ ʨʘʩʯʝʪʘ ʥʦʨʤ ʥʘ ʰʠʨʠʥʫ ʧʦʣʦʩʳ ʨʘʜʠʦʯʘʩʪʦʪ ʠ ʚʥʝʧʦʣʦʩʥʳʝ ʠʟʣʫʯʝʥʠʷ ʜʣʷ ʮʠʬʨʦʚʳʭ ʚʠʜʦʚ ʤʦʜʫʣʷʮʠʠ ʩ 

ʬʘʟʦʚʦʡ ʤʦʜʫʣʷʮʠʝʡ 

ʂʣʘʩʩ ʠʟʣʫʯʝʥʠʷ ʊʠʧ ʤʦʜʫʣʷʮʠʠ 
ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʌʦʨʤʫʣʳ ʜʣʷ ʨʘʩʯʝʪʘ 

ʇʨʠʤʝʯʘʥʠʝ ʥʝʦʙʭʦʜʠʤʦʡ ʰʠʨʠʥʳ ʧʦʣʦʩʳ 

ʯʘʩʪʦʪ  

ʢʦʥʪʨʦʣʴʥʦʡ ʰʠʨʠʥʳ ʧʦʣʦʩʳ ʯʘʩʪʦʪ  

ʠ ʚʥʝʧʦʣʦʩʥʳʭ ʠʟʣʫʯʝʥʠʡ 

ʆʜʥʦʢʘʥʘʣʴʥʘʷ 

ʧʝʨʝʜʘʯʘ, ʬʘʟʦʚʘʷ 

ʤʘʥʠʧʫʣʷʮʠʷ 

G1D,G1E, G1F, G1W 
 

 ʇʨʝʜʝʣʳ ʟʥʘʯʝʥʠʡ 

ʢʦʵʬʬʠʮʠʝʥʪʘ  

ʦʧʨʝʜʝʣʷʶʪʩʷ 

ʧʨʠʤʝʥʷʝʤʳʤ 

ʤʝʪʦʜʦʤ ʤʦʜʫʣʷʮʠʠ 

ʩʠʛʥʘʣʘ 

, 

ʛʜʝ  - ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ, 

ʙʠʪ/ʩ,  

 - ʢʦʵʬʬʠʮʠʝʥʪ,  

 - ʧʦʟʠʮʠʦʥʥʦʩʪʴ ʌʄ  

 
*
 

, 
 

 

4< <20  

ʜʣʷ BPSK ʙʝʟ 

ʬʠʣʴʪʨʘʮʠʠ; 

1,5< <4  

ʜʣʷ BPSK ʩ ʬʠʣʴʪʨʘʮʠʝʡ  

ʆʜʥʦʢʘʥʘʣʴʥʘʷ 

ʧʝʨʝʜʘʯʘ, ʬʘʟʦʚʘʷ 

ʤʦʜʫʣʷʮʠʷ 

G1E 

QPSK, 

DQPSK  

ʊDʄɸ, FDMA; 

ʬʠʣʴʪʨ 

"ʧʨʠʧʦʜʥʷʪʳʡ 

ʢʦʩʠʥʫʩ" 

 

: 

, 
 

, 
 

 

QPSK  TDMA, FDMA     

 

, 
 

, 
 

 

ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʬʘʟʦʚʘʷ 

ʤʘʥʠʧʫʣʷʮʠʷ 

ʧʦʜʥʝʩʫʱʠʭ ʯʘʩʪʦʪ  

G2B, G2D, G2W 

  
  

 

 

 - ʨʘʟʥʦʩ 

ʧʦʜʥʝʩʫʱʠʭ  

 - ʯʠʩʣʦ ʧʦʜʥʝʩʫʱʠʭ  

 

                                                      
*
 ɼʣʷ ʨʘʩʯʝʪʘ ʦʛʠʙʘʶʱʝʡ ʐʇʀ (ʟʥʘʯʝʥʠʷ , , , ) ʠʩʧʦʣʴʟʫʝʪʩʷ ʚʝʣʠʯʠʥʘ  ʧʨʠ ʟʥʘʯʝʥʠʠ =4 



 

 25  

ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 4.9 

ʂʣʘʩʩ ʠʟʣʫʯʝʥʠʷ ʊʠʧ ʤʦʜʫʣʷʮʠʠ 
ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʌʦʨʤʫʣʳ ʜʣʷ ʨʘʩʯʝʪʘ 

ʇʨʠʤʝʯʘʥʠʝ ʥʝʦʙʭʦʜʠʤʦʡ ʰʠʨʠʥʳ ʧʦʣʦʩʳ 

ʯʘʩʪʦʪ  

ʢʦʥʪʨʦʣʴʥʦʡ ʰʠʨʠʥʳ ʧʦʣʦʩʳ ʯʘʩʪʦʪ  

ʠ ʚʥʝʧʦʣʦʩʥʳʭ ʠʟʣʫʯʝʥʠʡ 

ʄʥʦʛʦʢʘʥʘʣʴʥʘʷ 

ʧʝʨʝʜʘʯʘ  

G7B, G7D,  

G7E, G7F
*
,  

G7W, G7X 

MPSK 
(ʄ =8, 16) 

 
 

**
,  

, 
 

ɽʩʣʠ ʠʟʙʳʪʦʯʥʦʩʪʴ  

ʫʢʘʟʳʚʘʝʪʩʷ ʚ %%, 

  
M-QAM,  

MPSK, 

ʢʦʜʠʨʦʚʘʥʠʝ ʩ 

ʠʩʧʨʘʚʣʝʥʠʝʤ 

ʦʰʠʙʦʢ 

 
 

 - ʢʦʵʬʬʠʮʠʝʥʪ 

ʠʟʙʳʪʦʯʥʦʩʪʠ ʢʦʜʠʨʦʚʘʥʠʷ ʧʨʠ 

ʠʩʧʨʘʚʣʝʥʠʠ ʦʰʠʙʦʢ  

, 
 

, 
 

 

G7D, G7E, G7F*, G7W  BPSK ʩ 

ʬʠʣʴʪʨʘʮʠʝʡ  

BPSK ʙʝʟ 

ʬʠʣʴʪʨʘʮʠʠ  

 
,  

 

   

, 
 

, 
 

 

QPSK, 

DQPSK  

ʊDʄɸ, FDMA 
ʬʠʣʴʪʨ 

"ʧʨʠʧʦʜʥʷʪʳʡ 

ʢʦʩʠʥʫʩ" 

 

 

, 
 

, 
 

 

G9D  M-QAM  

4-, 16- 
(ʄ=4, 16) 

ʊDʄɸ   

  

* ,  

, 
 

 

G9D  MPSK 
(ʄ =8, 16) 

ʊDʄɸ   

  

* ,  

, 
 

 

M-QAM,  
ʢʦʜʠʨʦʚʘʥʠʝ ʩ 

ʠʩʧʨʘʚʣʝʥʠʝʤ 

ʦʰʠʙʦʢ  

 
 

 - ʢʦʵʬʬʠʮʠʝʥʪ 

ʠʟʙʳʪʦʯʥʦʩʪʠ ʢʦʜʠʨʦʚʘʥʠʷ ʧʨʠ 

ʠʩʧʨʘʚʣʝʥʠʠ ʦʰʠʙʦʢ  

*,  

, 
 

 

 QPSK  ʈʈʃ   
, , 

, 
 

 

                                                      
*
 ʇʦ "ɺʨʝʤʝʥʥʳʤ ʥʦʨʤʘʤ ʥʘ ʮʠʬʨʦʚʫʶ ʧʝʨʝʜʘʯʫ ʊɺ ʩʠʛʥʘʣʦʚ ʩʪʘʥʜʘʨʪʥʦʛʦ ʢʘʯʝʩʪʚʘ ʧʦ ʩʧʫʪʥʠʢʦʚʳʤ ʢʘʥʘʣʘʤ" , ʛʜʝ  - 

ʢʦʵʬʬʠʮʠʝʥʪ ʫʯʝʪʘ ʩʚʨyʪʦʯʥʦʛʦ ʢʦʜʠʨʦʚʘʥʠʷ,  - ʢʦʵʬʬʠʮʠʝʥʪ ʨʘʩʰʠʨʝʥʠʷ ʧʦʣʦʩʳ ʟʘ ʩʯʝʪ ʧʨʠʤʝʥʝʥʠʷ ʢʦʜʠʨʦʚʘʥʠʷ 

**
 ɼʣʷ ʨʘʩʯʝʪʘ ʦʛʠʙʘʶʱʝʡ ʐʇʀ (ʟʥʘʯʝʥʠʷ , , , ) ʠʩʧʦʣʴʟʫʝʪʩʷ ʚʝʣʠʯʠʥʘ  ʧʨʠ ʟʥʘʯʝʥʠʠ =4 
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G9W 

G9WDN, G9WDT  

QPSK  

M-PSK 

(ʄ=8, 16) 

ʊDʄɸ, FDMA    

 
  

, 
 

, 
 

 

ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 4.9 

ʂʣʘʩʩ ʠʟʣʫʯʝʥʠʷ ʊʠʧ ʤʦʜʫʣʷʮʠʠ 
ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʌʦʨʤʫʣʳ ʜʣʷ ʨʘʩʯʝʪʘ 

ʇʨʠʤʝʯʘʥʠʝ ʥʝʦʙʭʦʜʠʤʦʡ ʰʠʨʠʥʳ ʧʦʣʦʩʳ 

ʯʘʩʪʦʪ  

ʢʦʥʪʨʦʣʴʥʦʡ ʰʠʨʠʥʳ ʧʦʣʦʩʳ ʯʘʩʪʦʪ  

ʠ ʚʥʝʧʦʣʦʩʥʳʭ ʠʟʣʫʯʝʥʠʡ 

G9W  QPR, QPR ʩ AZD    

 - ʪʘʙʣʠʮʘ 4.11 

, 
 

, 
 

 

 

ʊʘʙʣʠʮʘ 4.10 ï ʌʦʨʤʫʣʳ ʜʣʷ ʨʘʩʯʝʪʘ ʥʦʨʤ ʥʘ ʰʠʨʠʥʫ ʧʦʣʦʩʳ ʨʘʜʠʦʯʘʩʪʦʪ ʠ ʚʥʝʧʦʣʦʩʥʳʝ ʠʟʣʫʯʝʥʠʷ ʜʣʷ ʮʠʬʨʦʚʳʭ ʚʠʜʦʚ ʤʦʜʫʣʷʮʠʠ ʩʦ 

ʩʪʫʧʝʥʯʘʪʦʡ ʢʚʘʜʨʘʪʫʨʥʦʡ ʠ ʢʦʜʦʚʦʡ ʤʘʥʠʧʫʣʷʮʠʝʡ 

ʂʣʘʩʩ ʠʟʣʫʯʝʥʠʷ ʊʠʧ ʤʦʜʫʣʷʮʠʠ 

ʌʦʨʤʫʣʳ ʜʣʷ ʨʘʩʯʝʪʘ ʇʨʠʤʝʯʘʥʠʝ 

ʥʝʦʙʭʦʜʠʤʦʡ ʰʠʨʠʥʳ ʧʦʣʦʩʳ ʯʘʩʪʦʪ  ʢʦʥʪʨʦʣʴʥʦʡ ʰʠʨʠʥʳ ʧʦʣʦʩʳ 

ʯʘʩʪʦʪ ʠ ʚʥʝʧʦʣʦʩʥʳʭ ʠʟʣʫʯʝʥʠʡ 

 

D7D, D7W, D9E 

ʍʍʍʉ-
*
, D-, T-, F-  

M-QAM  
 

**
,  

, 
  

 

M-QAM , 

ʢʦʜʠʨʦʚʘʥʠʝ ʩ ʠʩʧʨʘʚʣʝʥʠʝʤ 

ʦʰʠʙʦʢ 

 

 - ʢʦʵʬʬʠʮʠʝʥʪ ʠʟʙʳʪʦʯʥʦʩʪʠ ʢʦʜʠʨʦʚʘʥʠʷ 

ʧʨʠ ʠʩʧʨʘʚʣʝʥʠʠ ʦʰʠʙʦʢ  

M-QAM  
ʩ ʢʦʜʦʚʦʡ ʤʦʜʫʣʷʮʠʝʡ , 

 - ʪʘʙʣʠʮʘ 4.11 

G7C, G7W, G9D 
 

ʍʍʍʉ-
*
, D-,T-, F-  

M-QAM  
 

**
,  

, 
  

 

M-QAM , 

ʢʦʜʠʨʦʚʘʥʠʝ ʩ ʠʩʧʨʘʚʣʝʥʠʝʤ 

ʦʰʠʙʦʢ 

 

 - ʢʦʵʬʬʠʮʠʝʥʪ ʠʟʙʳʪʦʯʥʦʩʪʠ ʢʦʜʠʨʦʚʘʥʠʷ 

ʧʨʠ ʠʩʧʨʘʚʣʝʥʠʠ ʦʰʠʙʦʢ  

M-QAM  
ʩ ʢʦʜʦʚʦʡ ʤʦʜʫʣʷʮʠʝʡ , 

 - ʪʘʙʣʠʮʘ 4.11 

ʇʨʦʜʣʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 4.10 
K7D, ʂ7ɽ, K7W  4-, 16-, 32-, 64- 

QPAM  
,  *,   

                                                      
*
 ʇʝʨʚʳʝ ʪʨʠ ʟʥʘʢʘ (ʍʍʍ) ʟʜʝʩʴ ʠ ʜʘʣʝʝ ʦʟʥʘʯʘʶʪ, ʯʪʦ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʟʥʘʢʠ ʦʪʥʦʩʷʪʩʷ ʢ ʢʣʘʩʩʘʤ ʠʟʣʫʯʝʥʠʷ, ʫʢʘʟʘʥʥʳʤ ʚ ʧʫʥʢʪʝ, ʚʢʣʶʯʘʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ. 

**
 ɼʣʷ ʨʘʩʯʝʪʘ ʦʛʠʙʘʶʱʝʡ ʐʇʀ (ʟʥʘʯʝʥʠʷ , , , ) ʠʩʧʦʣʴʟʫʝʪʩʷ ʚʝʣʠʯʠʥʘ  ʧʨʠ ʟʥʘʯʝʥʠʠ =4 
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, 
 

ʂʣʘʩʩ ʠʟʣʫʯʝʥʠʷ ʊʠʧ ʤʦʜʫʣʷʮʠʠ 

ʌʦʨʤʫʣʳ ʜʣʷ ʨʘʩʯʝʪʘ ʇʨʠʤʝʯʘʥʠʝ 

ʥʝʦʙʭʦʜʠʤʦʡ ʰʠʨʠʥʳ ʧʦʣʦʩʳ ʯʘʩʪʦʪ  ʢʦʥʪʨʦʣʴʥʦʡ ʰʠʨʠʥʳ ʧʦʣʦʩʳ 

ʯʘʩʪʦʪ ʠ ʚʥʝʧʦʣʦʩʥʳʭ ʠʟʣʫʯʝʥʠʡ 

 

Q7D, Q7E, Q7W  

ʍʍʍʉ-
*
, D-, ʊ-, F-  

M-QAM  
 

**
,  

, 
  

 

M-QAM , 

ʢʦʜʠʨʦʚʘʥʠʝ ʩ ʠʩʧʨʘʚʣʝʥʠʝʤ 

ʦʰʠʙʦʢ 

,  

 - ʢʦʵʬʬʠʮʠʝʥʪ ʠʟʙʳʪʦʯʥʦʩʪʠ ʢʦʜʠʨʦʚʘʥʠʷ 

ʧʨʠ ʠʩʧʨʘʚʣʝʥʠʠ ʦʰʠʙʦʢ  

M-QAM  ʩ ʢʦʜʦʚʦʡ ʤʦʜʫʣʷʮʠʝʡ 
,  - ʪʘʙʣʠʮʘ 4.11 

 

ʊʘʙʣʠʮʘ 4.11 
 ɺʠʜ (ʧʦʣʥʦʝ ʦʙʦʟʥʘʯʝʥʠʝ) ʤʦʜʫʣʷʮʠʠ  

ʂʦʜʦʚʘʷ ʤʦʜʫʣʷʮʠʷ ʜʘʥʥʳʭ (ɺʉʄ, ʊʉʄ, MLCM) ʚ 

ʩʠʩʪʝʤʘʭ ʮʠʬʨʦʚʦʡ ʧʝʨʝʜʘʯʠ ʨʘʜʠʦʨʝʣʝʡʥʳʭ ʣʠʥʠʡ (ʧʦ 

ʈʝʢʦʤʝʥʜʘʮʠʠ ʄʉʕ-ʈ F.1101) 

16 BCM-8D (ʦʜʥʦʰʘʛʦʚʘʷ QAM) 0,267  

96 BCM-4D, 88 BCM-6D, 80 BCM-8D  

(ʚʩʝ - ʦʜʥʦʰʘʛʦʚʘʷ QAM) 

0,167  

128 BCM-8D (ʜʚʫʭʰʘʛʦʚʘʷ QAM) 0,167  

16 TCM-2D 0,333  

32 TCM-2D 0,250  

128 TCM-2D 0,167  

512 TCM-2D 0,125  

32 MLCM 0,222  

9-QPR 0,5  

25QPR 0,33  

64 TCM-4D, 64 MLCM 0,182  

128 TCM-4D, 128 MLCM 0,154  

512 TCM-4D 0,118  

  

                                                      
*
 ʇʝʨʚʳʝ ʪʨʠ ʟʥʘʢʘ (ʍʍʍ) ʟʜʝʩʴ ʠ ʜʘʣʝʝ ʦʟʥʘʯʘʶʪ, ʯʪʦ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʟʥʘʢʠ ʦʪʥʦʩʷʪʩʷ ʢ ʢʣʘʩʩʘʤ ʠʟʣʫʯʝʥʠʷ, ʫʢʘʟʘʥʥʳʤ ʚ ʧʫʥʢʪʝ, ʚʢʣʶʯʘʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ. 

**
 ɼʣʷ ʨʘʩʯʝʪʘ ʦʛʠʙʘʶʱʝʡ ʐʇʀ (ʟʥʘʯʝʥʠʷ , , , ) ʠʩʧʦʣʴʟʫʝʪʩʷ ʚʝʣʠʯʠʥʘ  ʧʨʠ ʟʥʘʯʝʥʠʠ  
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ɺʥ - 
ʥʝʦʙʭʦʜʠ
ʤʘ ̫
ʰʠʨʠʥʘ  
ʧʦʣʦʩʳ 
ʯʘʩʪʦʪ 

ʂʦʥʪʨʦʣʴʥʘʷ ʰʠʨʠʥʘ 

ʧʦʣʦʩʳ 

ʜɹ 

-10 

-20 

-30 

-40 

-50 

-60 

-70 

ʊʘʙʣʠʮʘ 4.12 ï ʌʦʨʤʫʣʳ ʜʣʷ ʨʘʩʯʝʪʘ ʥʦʨʤ ʥʘ ʰʠʨʠʥʫ ʧʦʣʦʩʳ ʨʘʜʠʦʯʘʩʪʦʪ ʠ ʚʥʝʧʦʣʦʩʥʳʝ ʠʟʣʫʯʝʥʠʷ ʜʣʷ ʩʠʩʪʝʤ ʮʠʬʨʦʚʦʡ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ 

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʦʜʫʣʷʮʠʠ COFDM 

ʂʣʘʩʩ ʠʟʣʫʯʝʥʠʷ ʊʠʧ ʤʦʜʫʣʷʮʠʠ 

ʌʦʨʤʫʣʳ ʨʘʩʯʝʪʘ 

ʅʐʇʏ, ʢʦʥʪʨʦʣʴʥʦʡ 

ʰʠʨʠʥʳ  ʧʦʣʦʩʳ ʠ 

ʚʥʝʧʦʣʦʩʥʳʭ 

ʠʟʣʫʯʝʥʠʡ 

ʆʧʠʩʘʥʠʝ ʩʧʝʢʪʨʘʣʴʥʦʡ ʤʘʩʢʠ ʚ ʬʦʨʤʝ 

ʠʩʭʦʜʥʦʛʦ ʥʦʨʤʘʪʠʚʥʦʛʦ ʜʦʢʫʤʝʥʪʘ 
ʇʨʠʤʝʯʘʥʠʝ 

ɿʚʫʢʦʚʦʝ ʨʘʜʠʦʚʝʱʘʥʠʝ 

X7EWX  COFDM 

(DRM) 

ɺʢ =1,2ɺʥ 

ɺ-60=2,7ɺʢ 

ɺʥ - ʥʝʦʙʭʦʜʠʤʘʷ ʰʠʨʠʥʘ ʧʦʣʦʩʳ 

ʯʘʩʪʦʪ (ʅʐʇʏ) ʠʟ ʨʷʜʘ 4,5; 5; 9; 10; 

18; 20 ʢɻʮ
3) 

 

ʆʩʥʦʚʥʳʤ ʨʝʞʠʤʦʤ ʚʝʱʘʥʠʷ ʷʚʣʷʝʪʩʷ ʨʝʞʠʤ ʩ ɺʥ =9 ʢɻʮ ʠʣʠ 

ɺʥ=10ʢɻʮ. ʈʝʞʠʤ ʩ ʩʦʢʨʘʱʝʥʥʦʡ ʧʦʣʦʩʦʡ (4,5 ʢɻʮ, 5 ʢɻʮ) 

ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʨʘʡʦʥʘʭ, ʧʝʨʝʛʨʫʞʝʥʥʳʭ ʜʝʡʩʪʚʫʶʱʠʤʠ ʈʕʉ. 

ʈʝʞʠʤ ʨʘʩʰʠʨʝʥʥʦʡ ʧʦʣʦʩʳ (18 ʢɻʮ ʠʣʠ 20 ʢɻʮ) ʤʦʞʝʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ, ʝʩʣʠ ʧʦʟʚʦʣʷʪ ʫʩʣʦʚʠʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ 

ʩʦʚʤʝʩʪʠʤʦʩʪʠ. 

 Fʥ 

              

             

             

             

             

             

             

             

 -3ɺʥ -2,5ɺʥ -2ɺʥ -1,5ɺ -1ɺʥ -0,5ɺʥ  0 0,5ɺʥ 1ɺʥ 1,5ɺʥ 2ɺʥ 2,5ɺʥ 3ɺʥ 
ʉʜʚʠʛ ʦʪʥʦʩʠʪʝʣʴʥʦ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʦʪʳ, ʄɻʮ 

ʈʠʩʫʥʦʢ 4.1 - ʄʘʩʢʘ ʦʛʠʙʘʶʱʝʡ ʚʥʝʧʦʣʦʩʥʳʭ ʠʟʣʫʯʝʥʠʡ ʮʠʬʨʦʚʦʛʦ ʩʠʛʥʘʣʘ ʟʚʫʢʦʚʦʛʦ ʨʘʜʠʦʚʝʱʘʥʠʷ ʩ ʤʦʜʫʣʷʮʠʝʡ 

ʚʠʜʘ COFDM (DRM). Fʥ ï ʥʦʤʠʥʘʣ ʥʝʩʫʱʝʡ ʯʘʩʪʦʪʳ, ɺʥ ïʟʥʘʯʝʥʠʝ ʥʝʦʙʭʦʜʠʤʦʡ ʰʠʨʠʥʳ ʧʦʣʦʩʳ ʯʘʩʪʦʪ. 

ʇʨʠʤʝʯʘʥʠʝ: 

ʈʝʞʠʤ ʠʟʤʝʨʝʥʠʷ: ʐʠʨʠʥʘ ʧʦʣʦʩʳ ʧʨʦʧʫʩʢʘʥʠʷ ï 1-10 ɻʮ 

                                                      
3)

 ɺʥ= 4,5 ʢɻʮ; ɺʥ= 9 ʢɻʮ; ɺʥ= 18 ʢɻʮ ʧʨʠʤʝʥʠʤʘ ʚ ɼɺ ʠ ʉɺ ʜʠʘʧʘʟʦʥʘʭ; ɺʥ= 5 ʢɻʮ; ɺʥ= 10 ʢɻʮ; ɺʥ= 20 ʢɻʮ ʧʨʠʤʝʥʠʤʘ   ʚ ʂɺ ʜʠʘʧʘʟʦʥʝ. 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 4.12 
ʂʣʘʩʩ ʠʟʣʫʯʝʥʠʷ ʊʠʧ ʤʦʜʫʣʷʮʠʠ ʌʦʨʤʫʣʳ ʨʘʩʯʝʪʘ 

ʅʐʇʏ, ʢʦʥʪʨʦʣʴʥʦʡ 

ʰʠʨʠʥʳ  ʧʦʣʦʩʳ ʠ 

ʚʥʝʧʦʣʦʩʥʳʭ 

ʠʟʣʫʯʝʥʠʡ 

ʆʧʠʩʘʥʠʝ ʩʧʝʢʪʨʘʣʴʥʦʡ ʤʘʩʢʠ ʚ 

ʬʦʨʤʝ ʠʩʭʦʜʥʦʛʦ ʥʦʨʤʘʪʠʚʥʦʛʦ 

ʜʦʢʫʤʝʥʪʘ 

ʇʨʠʤʝʯʘʥʠʝ 

X7EWX 

 
COFDM 

(T-DAB) 

 Bʥ=1,536ʄɻʮ 

Bk=1,54ʄɻʮ 
 

ʘ) ʜʣʷ ʦʙʳʯʥʳʭ ʫʩʣʦʚʠʡ ʵʢʩʧʣʫʘʪʘʮʠʠ 
ɺ-60=2 ʄɻʮ 

ɺ-70=2,8 ʄɻʮ 

ɺ-80=3,8 ʄɻʮ 
ʙ) ʚ ʟʦʥʘʭ, ʢʨʠʪʠʯʥʳʭ ʩ ʪʦʯʢʠ 

ʟʨʝʥʠʷ ʧʦʤʝʭ ʦʪ ʩʦʩʝʜʥʝʛʦ ʢʘʥʘʣʘ 

ɺ-60=1,94 ʄɻʮ 

ɺ-70=2 ʄɻʮ 

ɺ-80=2,4 ʄɻʮ 

ʉʤ. ʥʘ ʨʠʩʫʥʦʢ 4.2 - ʉʧʝʢʪʨʘʣʴʥʘʷ 

ʤʘʩʢʘ ʜʣʷ ʩʠʛʥʘʣʘ ʩʠʩʪʝʤʳ T-DAB  

ʆʧʠʩʘʥʠʝ ʤʘʩʢʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʪʘʥʜʘʨʪʦʤ ETS 300-401  
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1,54 ʄɻʮ 
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  Fʥ 

 

 

      

 

 

      

 

 

      

 

 

      

 

 

      

 

 

       

 

 

      

 

 

      

 

 

      

 

 

      

 

 
      

 

 

      

 

 

      

 -3 -2 -1 0 1 2 3 

 

 

ʉʜʚʠʛ ʦʪʥʦʩʠʪʝʣʴʥʦ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʦʪʳ, ʄɻʮ 

 

ʈʠʩʫʥʦʢ 4.2 - ʉʧʝʢʪʨʘʣʴʥʘʷ ʤʘʩʢʘ ʜʣʷ ʩʠʛʥʘʣʘ ʩʠʩʪʝʤʳ T-DAB 

ʇʨʠʤʝʯʘʥʠʝ:  

ʈʝʞʠʤ ʠʟʤʝʨʝʥʠʷ: ʐʠʨʠʥʘ ʧʦʣʦʩʳ ʧʨʦʧʫʩʢʘʥʠʷ ï 4 ʢɻʮ 

    ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ: 

 ʄʘʩʢʘ ʩʧʝʢʪʨʘ ʜʣʷ ʨʘʜʠʦʧʝʨʝʜʘʪʯʠʢʦʚ, ʨʘʙʦʪʘʶʱʠʭ ʚ ʦʙʳʯʥʳʭ ʫʩʣʦʚʠʷʭ  ʵʢʩʧʣʫʘʪʘʮʠʠ. 

      ʄʘʩʢʘ ʩʧʝʢʪʨʘ ʨʘʜʠʦʧʝʨʝʜʘʪʯʠʢʦʚ ʚ ʟʦʥʘʭ ʢʨʠʪʠʯʥʳʭ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʦʤʝʭ ʩʦʩʝʜʥʝʤʫ ʢʘʥʘʣʫ. 

 

-25 

ɺʥ ï 
ʥʝʦʙʭʦʜʠʤʘʷ 

ʰʠʨʠʥʘ 

ʧʦʣʦʩʳ 

ʯʘʩʪʦʪ 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 4.12 

ʂʣʘʩʩ ʠʟʣʫʯʝʥʠʷ ʊʠʧ ʤʦʜʫʣʷʮʠʠ 

ʌʦʨʤʫʣʳ ʨʘʩʯʝʪʘ 

ʅʐʇʏ, ʢʦʥʪʨʦʣʴʥʦʡ 

ʰʠʨʠʥʳ  ʧʦʣʦʩʳ ʠ 

ʚʥʝʧʦʣʦʩʥʳʭ 

ʠʟʣʫʯʝʥʠʡ 

ʆʧʠʩʘʥʠʝ ʩʧʝʢʪʨʘʣʴʥʦʡ ʤʘʩʢʠ ʚ ʬʦʨʤʝ ʠʩʭʦʜʥʦʛʦ 

ʥʦʨʤʘʪʠʚʥʦʛʦ ʜʦʢʫʤʝʥʪʘ 
ʇʨʠʤʝʯʘʥʠʝ 

 X7FWX 

ʪʝʣʝʚʠʟʠʦʥʥʳʡ ʩʠʛʥʘʣ ʚ 

ʮʠʬʨʦʚʦʡ ʬʦʨʤʝ 

 

X7WWX  

ʩʠʛʥʘʣ ʚ ʮʠʬʨʦʚʦʡ ʬʦʨʤʝ 

ʜʣʷ ʧʝʨʝʜʘʯʠ 

ʠʥʬʦʨʤʘʮʠʠ:  

ʪʝʣʝʛʨʘʬʠʠ, ʬʘʢʩʠʤʠʣʝ, 

ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ, 

ʪʝʣʝʤʝʪʨʠʠ, 

ʪʝʣʝʫʧʨʘʚʣʝʥʠʷ, 

ʪʝʣʝʬʦʥʠʠ (ʚʢʣʶʯʘʷ 

ʟʚʫʢʦʚʦʛʦ 

ʨʘʜʠʦʚʝʱʘʥʠʷ), 

ʪʝʣʝʚʠʜʝʥʠʷ  

COFDM 

(DVB-T) 

Bʥ=7,612ʄɻʮ 

Bk=7,7ʄɻʮ 

ɺ-60=8,5ʄɻʮ 

 

 

ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʯʘʩʪʦʪʘ, 

ʄɻʮ 
4) 5)

 

ʆʪʥʦʩʠʪʝʣʴʥʳʡ 

 ʫʨʦʚʝʥʴ, ʜɹ 
4) 5) 

ʚ ʧʦʣʦʩʝ 4 ʢɻʮ 

ʆʧʠʩʘʥʠʝ ʤʘʩʢʠ ʜʘʥʦ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ 

ʩʪʘʥʜʘʨʪʦʤ ETSI EN 300 744 (ʪʘʙʣ. 18) 

 

-  12        (-12) 

-  10,75  

-     9,75  

    (-  6) 

4,75  

               (-  4,2) 

- 4,185 

- 3,9 

               ( - 3,8) 

               (+ 3,8) 

+    3,9  

               (+ 4,2) 

+    4,25  

+    5,25  

               (+  6) 

+    6,25  

+  11,25  

+  12        (+12) 
 

- 100    (-120) 

 -  78,7 

 -  78,7 

             (-  95) 

 -  73,6 

             (-  83) 

 -  59,9 

 -  32,8 

             (-  32,8) 

             (-  32,8) 

 -  32,8 

             (-  83) 

-  66,1 

 -  78,7 

              (-  95) 

-  78,7 

-  78,7 

- 100     (-120) 

ʇʨʠʤʝʯʘʥʠʷ: 
4)
 ɺ ʩʢʦʙʢʘʭ ʧʨʠʚʝʜʝʥʳ ʧʘʨʘʤʝʪʨʳ ʜʣʷ ʢʨʠʪʠʯʝʩʢʠʭ ʩʣʫʯʘʝʚ, ʦʛʦʚʘʨʠʚʘʝʤʳʭ ʧʨʠ ʚʳʜʘʯʝ ʨʘʟʨʝʰʝʥʠʷ ʥʘ ʵʢʩʧʣʫʘʪʘʮʠʶ ʨʘʜʠʦʵʣʝʢʪʨʦʥʥʦʛʦ ʩʨʝʜʩʪʚʘ ʧʦ 

ʫʩʣʦʚʠʷʤ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʩʦʚʤʝʩʪʠʤʦʩʪʠ ʈʕʉ. 
5)
 ɼʣʷ ʢʣʘʩʩʘ ʠʟʣʫʯʝʥʠʷ X7WWX ʧʨʠʤʝʥʷʶʪʩʷ ʥʦʨʤʳ ʩ ʧʘʨʘʤʝʪʨʘʤʠ, ʧʨʠʚʝʜʝʥʥʳʤʠ ʙʝʟ ʩʢʦʙʦʢ. 
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ʄɻʮ -12 -10 -8 -6 -4 -2 2 4 6 8 10 12 ʄɻʮ 

      ʉʜʚʠʛ ʦʪʥʦʩʠʪʝʣʴʥʦ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʦʪʳ, ʄɻʮ 

 

ʈʠʩʫʥʦʢ 4.3 - ʆʛʠʙʘʶʱʘʷ ʢʨʠʚʘʷ ʚʥʝʧʦʣʦʩʥʦʛʦ ʩʧʝʢʪʨʘ ʩʠʛʥʘʣʘ(ʩʧʝʢʪʨʘʣʴʥʘʷ ʤʘʩʢʘ) ʮʠʬʨʦʚʦʛʦ 

ʪʝʣʝʚʠʜʝʥʠʷ DVB-T/H, ʠʩʢʣʶʯʘʶʱʘʷ ʧʦʤʝʭʠ ʘʥʘʣʦʛʦʚʦʡ ʩʠʩʪʝʤʝ  ʪʝʣʝʚʠʜʝʥʠʷ K/SECAM ʚ 

ʩʤʝʞʥʳʭ ʢʘʥʘʣʘʭ. ɼʣʷ ʦʙʳʯʥʳʭ ʫʩʣʦʚʠʡ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ. 

 

 
 

 
ɺʥ - 

ʥʝʦʙʭʦʜʠʤʘʷ ʰʠʨʠʥʘ 
ʧʦʣʦʩʳ ʯʘʩʪʦʪ 
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ʈʠʩʫʥʦʢ 4.4 - ʆʛʠʙʘʶʱʘʷ ʢʨʠʚʘʷ ʚʥʝʧʦʣʦʩʥʦʛʦ ʩʧʝʢʪʨʘ ʩʠʛʥʘʣʘ (ʩʧʝʢʪʨʘʣʴʥʘʷ ʤʘʩʢʘ) ʜʣʷ ʩʠʩʪʝʤʳ 

ʮʠʬʨʦʚʦʛʦ ʪʝʣʝʚʠʜʝʥʠʷ DVB-T//H. ɼʣʷ ʢʨʠʪʠʯʝʩʢʠʭ ʩʣʫʯʘʝʚ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ. 

 

 
 

 

ɺʥ  - 

ʥʝʦʙʭʦʜʠʤʘʷ 
ʰʠʨʠʥʘ 
ʧʦʣʦʩʳ 
ʯʘʩʪʦʪ 

ʉʜʚʠʛ ʦʪʥʦʩʠʪʝʣʴʥʦ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʦʪʳ, ʄɻʮ 
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ʊʘʙʣʠʮʘ 4.13 ï ʌʦʨʤʫʣʳ ʜʣʷ ʨʘʩʯʝʪʘ ʥʦʨʤ ʥʘ ʰʠʨʠʥʫ ʧʦʣʦʩʳ ʨʘʜʠʦʯʘʩʪʦʪ ʠ ʚʥʝʧʦʣʦʩʥʳʝ ʠʟʣʫʯʝʥʠʷ ʜʣʷ ʠʤʧʫʣʴʩʥʦʡ ʤʦʜʫʣʷʮʠʠ 
     ʌʦʨʤʫʣʳ ʜʣʷ ʨʘʩʯʝʪʘ    

ʂʣʘʩʩ ʠʟʣʫʯʝʥʠʷ ʊʠʧ ʤʦʜʫʣʷʮʠʠ ɼʦʧ. 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʥʝʦʙʭʦʜʠʤʦʡ ʰʠʨʠʥʳ 

ʧʦʣʦʩʳ ʯʘʩʪʦʪ  

ʢʦʥʪʨʦʣʴʥʦʡ ʰʠʨʠʥʳ ʧʦʣʦʩʳ ʯʘʩʪʦʪ ʠ 

ʚʥʝʧʦʣʦʩʥʳʭ ʠʟʣʫʯʝʥʠʡ 

ʇʨʠʤʝʯʘʥʠʝ 

1 ʀʤʧʫʣʴʩʥʘʷ ʤʦʜʫʣʷʮʠʷ ʩ ʘʤʧʣʠʪʫʜʥʦʡ ʤʦʜʫʣʷʮʠʝʡ ʥʝʩʫʱʝʡ 

ɸʤʧʣʠʪʫʜʥʦ-

ʤʦʜʫʣʠʨʦʚʘʥʥʘʷ 

ʥʝʩʫʱʘʷ  

K1N, K1D, K1W  

ʈɸʄ, ʈɸʉʄ  ɺʳʭʦʜʥʦʡ ʧʨʠʙʦʨ - 

ʕɺʇ ʩ ʩʝʪʦʯʥʳʤ 

ʫʧʨʘʚʣʝʥʠʝʤ  

 

 (ʄɻʮ), (ʤʢʩ) 

 

, 
 

 

 

2 ʀʤʧʫʣʴʩʥʘʷ ʤʦʜʫʣʷʮʠʷ ʩ ʰʠʨʦʪʥʦʡ ʤʦʜʫʣʷʮʠʝʡ ʥʝʩʫʱʝʡ 

ʐʠʨʦʪʥʦ-ʠʤʧʫʣʴʩʥʘʷ ʠ 

ʠʤʧʫʣʴʩʥʦ- ʢʦʜʦʚʘʷ (ʄ- 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ) 

ʤʦʜʫʣʷʮʠʷ 

L1N, LXN *  

ʈDʄ, ʈʉʄ, PNM  ʀʤʧʫʣʴʩʳ ʩ ʢʨʫʪʳʤ 

ʬʨʦʥʪʦʤ, ʪʦ ʝʩʪʴ 

  

 , 
 

  

 

ʐʠʨʦʪʥʦ-ʠʤʧʫʣʴʩʥʘʷ ʠ 

ʠʤʧʫʣʴʩʥʦ- ʢʦʜʦʚʘʷ (ʄ- 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ) 

ʤʦʜʫʣʷʮʠʷ 

L1N, LXN *  

 

PDM, PCM, PNM  ʊʨʘʧʝʮʝʠʜʘʣʴʥʳʝ 

ʠʤʧʫʣʴʩʳ ʧʨʠ 

  

 

ʈʃʉ ʩ ʠʤʧʫʣʴʩʥʦʡ ʤʦʱʥʦʩʪʴʶ ʙʦʣʝʝ 

100 ʢɺʪ  

, 
 

 

 

 

   ʈʃʉ ʩ ʠʤʧʫʣʴʩʥʦʡ ʤʦʱʥʦʩʪʴʶ ʥʝ ʙʦʣʝʝ 

100 ʢɺʪ 

, 
 

 

 

 

ʇʨʠʤʝʯʘʥʠʝ - * ɼʣʷ ʈʃʉ ʩ ʤʥʦʞʝʩʪʚʝʥʥʳʤʠ ʬʦʨʤʘʤʠ ʠʤʧʫʣʴʩʦʚ ʟʥʘʯʝʥʠʷ ʐʇʏ ʚʳʯʠʩʣʷʝʪʩʷ ʜʣʷ ʢʘʞʜʦʛʦ ʪʠʧʘ ʠʤʧʫʣʴʩʦʚ ʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʦʝ ʠʟ 

ʧʦʣʫʯʝʥʥʳʭ ʟʥʘʯʝʥʠʡ. 

3 ʌʘʟʦʠʤʧʫʣʴʩʥʘʷ ʤʦʜʫʣʷʮʠʷ 

ʌʘʟʦʤʘʥʠʧʫʣʠʨʦʚʘʥʥʘʷ 

ʥʝʩʫʱʘʷ, ʢʦʜʠʨʦʚʘʥʥʘʷ 

ʢʦʜʦʤ ɹʘʨʢʝʨʘ  

M0N, MXN  

ʈʈʄ  ʈʃʉ   

ʛʜʝ  - ʜʣʠʪʝʣʴʥʦʩʪʴ 

ʜʠʩʢʨʝʪʳ  

, 
 

, 
 

ɼʣʷ ʢʦʜʠʨʦʚʘʥʥʳʭ 

ʠʤʧʫʣʴʩʦʚ ʙʝʨʝʪʩʷ 

ʜʣʠʪʝʣʴʥʦʩʪʴ ʜʠʩʢʨʝʪʳ 

(ʧʦʜʠʤʧʫʣʴʩʘ) 

ʌʘʟʦʠʤʧʫʣʴʩʥʘʷ 

ʤʦʜʫʣʷʮʠʷ M7EJT  

 

ʈʈʄ  ʈʘʜʠʦʨʝʣʝʡʥʳʝ 

ʣʠʥʠʠ (ʢʦʜ FXR) 
 

  (ʄɻʮ),  (ʤʢʩ) 
, 

 

, 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 4.13 

ʂʣʘʩʩ ʠʟʣʫʯʝʥʠʷ ʊʠʧ ʤʦʜʫʣʷʮʠʠ 
ɼʦʧ. 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʌʦʨʤʫʣʳ ʜʣʷ ʨʘʩʯʝʪʘ    

ʥʝʦʙʭʦʜʠʤʦʡ ʰʠʨʠʥʳ 

ʧʦʣʦʩʳ ʯʘʩʪʦʪ  

ʢʦʥʪʨʦʣʴʥʦʡ ʰʠʨʠʥʳ ʧʦʣʦʩʳ ʯʘʩʪʦʪ ʠ 

ʚʥʝʧʦʣʦʩʥʳʭ ʠʟʣʫʯʝʥʠʡ 

ʇʨʠʤʝʯʘʥʠʝ 

4 ʀʤʧʫʣʴʩʥʘʷ ʤʦʜʫʣʷʮʠʷ ʩ ʥʝʧʨʝʨʳʚʥʳʤ ʠʟʣʫʯʝʥʠʝʤ 

ʅʝʧʨʝʨʳʚʥʦʝ 

ʥʝʤʦʜʫʣʠʨʦʚʘʥʥʦʝ 

ʠʟʣʫʯʝʥʠʝ 

N0N 

ʅʝʤʦʜʫʣʠʨʦʚʘʥʥʘ

ʷ ʥʝʩʫʱʘʷ  
ʍʆʋʂ-ʈʃʉ 
(ʈʃʉ 

"ʥʝʟʘʪʫʭʘʶʱʘʷ 

ʚʦʣʥʘ") 

 

ʛʜʝ  ʚʝʣʠʯʠʥʘ 

ʜʦʧʫʩʪʠʤʦʛʦ ʦʪʢʣʦʥʝʥʠʷ 

ʯʘʩʪʦʪʳ ʦʪ  

 

 

 (  ʜʣʷ ʩʪʘʥʮʠʡ ʩ ʢʚʘʨʮʝʚʦʡ ʩʪʘʙʠʣʠʟʘʮʠʝʡ) 

 

 

ʅʝʧʨʝʨʳʚʥʦʝ ʠʟʣʫʯʝʥʠʝ 

M0N  

ʏʘʩʪʦʪʥʦ- 

ʤʦʜʫʣʠʨʦʚʘʥʥʘʷ 

ʥʝʩʫʱʘʷ  

ʍʆʋʂ-ʈʃʉ 
(ʈʃʉ 

"ʥʝʟʘʪʫʭʘʶʱʘʷ 

ʚʦʣʥʘ") 

 
 

 

ʃʠʥʝʡʥʦ- ʯʘʩʪʦʪʥʘʷ 

ʤʦʜʫʣʷʮʠʷ  

W0N, Q0N 

ʏʘʩʪʦʪʥʦ-

ʤʦʜʫʣʠʨʦʚʘʥʥʘʷ 

ʥʝʩʫʱʘʷ  

  
  

 

5 ʅʝʤʦʜʫʣʠʨʦʚʘʥʥʘʷ ʠʤʧʫʣʴʩʥʘʷ ʥʝʩʫʱʘʷ  

ʅʝʤʦʜʫʣʠʨʦʚʘʥʥʘʷ 

ʠʤʧʫʣʴʩʥʘʷ ʥʝʩʫʱʘʷ* 

P0N, P0NAN 

 ʀʤʧʫʣʴʩʳ ʩ ʢʨʫʪʳʤ 

ʬʨʦʥʪʦʤ, ʪʦ ʝʩʪʴ  

  

 
,
  

, 
  

 

  ʊʨʘʧʝʮʝʠʜʘʣʴʥʳʝ 

ʠʤʧʫʣʴʩʳ ʧʨʠ  

 
  

 

ʈʃʉ ʩ ʠʤʧʫʣʴʩʥʦʡ ʤʦʱʥʦʩʪʴʶ ʙʦʣʝʝ 100 ʢɺʪ 

, 
 

, 
 

 

    ʈʃʉ ʩ ʠʤʧʫʣʴʩʥʦʡ ʤʦʱʥʦʩʪʴʶ ʥʝ ʙʦʣʝʝ 

100 ʢɺʪ; 

 

    ʈʘʜʠʦʥʘʚʠʛʘʮʠʦʥʥʳʝ ʈʃʉ ʚ ʧʦʣʦʩʘʭ ʯʘʩʪʦʪ 2,9-

3,1 ɻɻʮ ʠ 9,2-9,5 ɻɻʮ 

 

 

  

 

ʇʨʠʤʝʯʘʥʠʝ - * ɼʣʷ ʈʃʉ ʩ ʤʥʦʞʝʩʪʚʝʥʥʳʤʠ ʬʦʨʤʘʤʠ ʠʤʧʫʣʴʩʦʚ ʐʇʀ ʚʳʯʠʩʣʷʝʪʩʷ ʜʣʷ ʢʘʞʜʦʛʦ ʪʠʧʘ ʠʤʧʫʣʴʩʦʚ ʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʦʝ ʠʟ ʧʦʣʫʯʝʥʥʳʭ 

ʟʥʘʯʝʥʠʡ. 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 4.13 

ʂʣʘʩʩ ʠʟʣʫʯʝʥʠʷ ʊʠʧ ʤʦʜʫʣʷʮʠʠ 
ɼʦʧ. 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʌʦʨʤʫʣʳ ʜʣʷ ʨʘʩʯʝʪʘ    

ʥʝʦʙʭʦʜʠʤʦʡ ʰʠʨʠʥʳ 

ʧʦʣʦʩʳ ʯʘʩʪʦʪ  

ʢʦʥʪʨʦʣʴʥʦʡ ʰʠʨʠʥʳ ʧʦʣʦʩʳ ʯʘʩʪʦʪ ʠ 

ʚʥʝʧʦʣʦʩʥʳʭ ʠʟʣʫʯʝʥʠʡ 

ʇʨʠʤʝʯʘʥʠʝ 

6 ʀʤʧʫʣʴʩʥʘʷ ʤʦʜʫʣʷʮʠʷ ʩ ʯʘʩʪʦʪʥʦ-ʤʦʜʫʣʠʨʦʚʘʥʥʦʡ ʥʝʩʫʱʝʡ 

ʅʝʣʠʥʝʡʥʘʷ ʠ ʣʠʥʝʡʥʘʷ 

ʏʄ ʠʤʧʫʣʴʩʥʘʷ 

ʥʝʩʫʱʘʷ* 

Q1N, QXN, Q1D, Q1W 

PDM-FM, ʈʉʄ-

FM, SFM, LFM   

ʀʤʧʫʣʴʩʳ ʩ ʢʨʫʪʳʤ 

ʬʨʦʥʪʦʤ, ʪʦ ʝʩʪʴ 

 
  

 
ʈʃʉ ʩ ʠʤʧʫʣʴʩʥʦʡ ʤʦʱʥʦʩʪʴʶ ʙʦʣʝʝ 100 ʢɺʪ 

 

 

 

ʈʃʉ ʩ ʠʤʧʫʣʴʩʥʦʡ ʤʦʱʥʦʩʪʴʶ ʥʝ ʙʦʣʝʝ 100 ʢɺʪ; 

ʈʘʜʠʦʥʘʚʠʛʘʮʠʦʥʥʳʝ ʈʃʉ ʚ ʧʦʣʦʩʘʭ ʯʘʩʪʦʪ 2,9-

3,1 ɻɻʮ ʠ 9,2-9,5 ɻɻʮ 

 

 

 

ʊʨʘʧʝʮʝʠʜʘʣʴʥʳʝ 

ʠʤʧʫʣʴʩʳ ʧʨʠ  

 
  

 

ʈʃʉ ʩ ʠʤʧʫʣʴʩʥʦʡ ʤʦʱʥʦʩʪʴʶ ʙʦʣʝʝ 100 ʢɺʪ 

 

 

 

ʈʃʉ ʩ ʠʤʧʫʣʴʩʥʦʡ ʤʦʱʥʦʩʪʴʶ ʥʝ ʙʦʣʝʝ 100 ʢɺʪ; 

ʈʘʜʠʦʥʘʚʠʛʘʮʠʦʥʥʳʝ ʈʃʉ ʚ ʧʦʣʦʩʘʭ ʯʘʩʪʦʪ 2,9-

3,1 ʠ 9,2-9,5 ɻɻʮ 

 

 

 

ʀʤʧʫʣʴʩʥʘʷ ʥʝʩʫʱʘʷ ʩ 

ʚʥʫʪʨʠ- ʠʤʧʫʣʴʩʥʦʡ 

ʧʦʟʠʮʠʦʥʥʦʡ ʯʘʩʪʦʪʥʦʡ 

ʤʘʥʠʧʫʣʷʮʠʝʡ  

Q1N, QXN 

PFM   
 , 

 

, , 

 

 

ʇʨʠʤʝʯʘʥʠʝ - * ɼʣʷ ʈʃʉ ʩ ʤʥʦʞʝʩʪʚʝʥʥʳʤʠ ʬʦʨʤʘʤʠ ʠʤʧʫʣʴʩʦʚ ʐʇʀ ʚʳʯʠʩʣʷʝʪʩʷ ʜʣʷ ʢʘʞʜʦʛʦ ʪʠʧʘ ʠʤʧʫʣʴʩʦʚ ʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʦʝ ʠʟ ʧʦʣʫʯʝʥʥʳʭ 

ʟʥʘʯʝʥʠʡ. ɼʣʷ ʢʦʜʠʨʦʚʘʥʥʳʭ ʠʤʧʫʣʴʩʦʚ ʙʝʨʝʪʩʷ ʜʣʠʪʝʣʴʥʦʩʪʴ ʜʠʩʢʨʝʪʳ (ʧʦʜʠʤʧʫʣʴʩʘ). 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 4.13 

ʂʣʘʩʩ ʠʟʣʫʯʝʥʠʷ ʊʠʧ ʤʦʜʫʣʷʮʠʠ 
ɼʦʧ. 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʌʦʨʤʫʣʳ ʜʣʷ ʨʘʩʯʝʪʘ    

ʥʝʦʙʭʦʜʠʤʦʡ ʰʠʨʠʥʳ 

ʧʦʣʦʩʳ ʯʘʩʪʦʪ  

ʢʦʥʪʨʦʣʴʥʦʡ ʰʠʨʠʥʳ ʧʦʣʦʩʳ ʯʘʩʪʦʪ ʠ 

ʚʥʝʧʦʣʦʩʥʳʭ ʠʟʣʫʯʝʥʠʡ 

ʇʨʠʤʝʯʘʥʠʝ 

7 ʀʤʧʫʣʴʩʥʘʷ ʤʦʜʫʣʷʮʠʷ ʩʦ ʩʢʘʯʢʦʦʙʨʘʟʥʦʡ ʧʝʨʝʩʪʨʦʡʢʦʡ ʯʘʩʪʦʪʳ 

ʀʤʧʫʣʴʩʥʘʷ 

ʤʦʜʫʣʷʮʠʷ ʩʦ 

ʩʢʘʯʢʦʦʙʨʘʟʥʦʡ 

ʧʝʨʝʩʪʨʦʡʢʦʡ ʯʘʩʪʦʪʳ 

VXN  

PDM-FM, ʈʉʄ-

FM, SFM, LFM, 

PFM  

  

 - ʤʘʢʩʠʤʘʣʴʥʳʡ ʩʢʘʯʦʢ 

(ʩʜʚʠʛ) ʯʘʩʪʦʪʳ ʥʝʩʫʱʝʡ  

 

 

 

 

 

 

ʀʤʧʫʣʴʩʥʦ-ʯʘʩʪʦʪʥʘʷ 

ʤʦʜʫʣʷʮʠʷ ʩʦ 

ʩʢʘʯʢʦʦʙʨʘʟʥʦʡ 

ʧʝʨʝʩʪʨʦʡ- 

ʢʦʡ ʯʘʩʪʦʪʳ  

VXN   

 ʈʃʉ ʩ ʠʤʧʫʣʴʩʥʦʡ 

ʤʦʱʥʦʩʪʴʶ ʙʦʣʝʝ 

100 ʢɺʪ  
 

 - ʤʘʢʩʠʤʘʣʴʥʳʡ ʩʢʘʯʦʢ 

(ʩʜʚʠʛ) ʯʘʩʪʦʪʳ ʥʝʩʫʱʝʡ  

 

  

 

 ʈʃʉ ʩ ʠʤʧʫʣʴʩʥʦʡ 

ʤʦʱʥʦʩʪʴʶ ʙʦʣʝʝ 

100 ʢɺʪ ʠ ʈʃʉ 

ʨʘʜʠʦʥʘʚʠʛʘʮʠʦʥ-

ʥʦʡ ʩʣʫʞʙʳ ʚ 

ʧʦʣʦʩʘʭ ʯʘʩʪʦʪ 2,9-

3,1 ɻɻʮ ʠ 9,2-

9,5 ɻɻʮ 

 

 

  

 

ʂʦʜʦʚʦ-ʠʤʧʫʣʴʩʥʘʷ, 

ʘʤʧʣʠʪʫʜʥʦ-ʠʤʧʫʣʴʩʥʘʷ 

ʠ ʰʠʨʦʢʦʧʦʣʦʩʥʘʷ 

ʤʦʜʫʣʷʮʠʷ ʩʦ 

ʩʢʘʯʢʦʦʙʨʘʟʥʦʡ 

ʧʝʨʝʩʪʨʦʡʢʦʡ ʯʘʩʪʦʪʳ 

VXN   

 ʈʃʉ ʩ ʠʤʧʫʣʴʩʥʦʡ 

ʤʦʱʥʦʩʪʴʶ ʙʦʣʝʝ 

100 ʢɺʪ  

 
 

 

 

 ʈʃʉ ʤʦʱʥʦʩʪʴʶ ʥʝ 

ʙʦʣʝʝ 100 ʢɺʪ ʠ 

ʈʃʉ 

ʨʘʜʠʦʥʘʚʠʛʘʮʠʦʥ-

ʥʦʡ ʩʣʫʞʙʳ ʚ 

ʧʦʣʦʩʘʭ ʯʘʩʪʦʪ 2,9-

3,1 ʠ 9,2-9,5 ɻɻʮ 

 
 

 

 

4.6 ʊʨʝʙʦʚʘʥʠʷ ʢ ʚʥʝʧʦʣʦʩʥʳʤ ʠʟʣʫʯʝʥʠʷʤ ʨʘʜʠʦʧʝʨʝʜʘʪʯʠʢʦʚ ɺʏ ʜʠʘʧʘʟʦʥʘ, ʨʘʙʦʪʘʶʱʠʭ ʥʘ ʙʦʨʪʫ ʣʝʪʘʪʝʣʴʥʳʭ ʘʧʧʘʨʘʪʦʚ ʢʣʘʩʩʘʤʠ 



 

 38  

ʠʟʣʫʯʝʥʠʡ H2BBN, H3EJN, J3EJN, J7BCF, JXX--*, ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 4.14. 

ʇʨʠʤʝʯʘʥʠʝ - * ɿʜʝʩʴ ʠ ʜʘʣʝʝ ʧʦ ʪʝʢʩʪʫ ʧʨʦʯʝʨʢʠ ʚ ʦʙʦʟʥʘʯʝʥʠʠ ʢʣʘʩʩʘ ʠʟʣʫʯʝʥʠʷ ʟʘʤʝʥʷʶʪ ʥʝ ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ (ʩʤ. ʧʨʠʣʦʞʝʥʠʝ ʊ). 
 

ʊʘʙʣʠʮʘ 4.14 - ʊʨʝʙʦʚʘʥʠʷ ʢ ʚʥʝʧʦʣʦʩʥʳʤ ʠʟʣʫʯʝʥʠʷʤ ʨʘʜʠʦʧʝʨʝʜʘʪʯʠʢʦʚ ɺʏ ʜʠʘʧʘʟʦʥʘ ʚʦʟʜʫʰʥʳʭ ʩʫʜʦʚ ʚʦʟʜʫʰʥʦʡ ʧʦʜʚʠʞʥʦʡ ʩʣʫʞʙʳ, 

ʨʘʙʦʪʘʶʱʠʭ ʢʣʘʩʩʘʤʠ ʠʟʣʫʯʝʥʠʡ H2BBN, H3EJN, J3EJN, J7BCF, JXX  
ʇʦʣʦʩʘ ʯʘʩʪʦʪ, ʢɻʮ  ʆʩʣʘʙʣʝʥʠʝ ʩʧʝʢʪʨʘʣʴʥʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʦʪʥʦʩʠʪʝʣʴʥʦ ʫʨʦʚʥʷ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʧʠʢʦʚʦʡ ʤʦʱʥʦʩʪʠ 

ʦʛʠʙʘʶʱʝʡ, ʜɹ, ʥʝ ʤʝʥʝʝ 

ʆʪ Ñ1,5 ʜʦ Ñ4,5 30 

ʆʪ Ñ4,5 ʜʦ Ñ7,5 38 

ʆʪ Ñ7,5 ʠ ʙʦʣʝʝ 43 

ʇʨʠʤʝʯʘʥʠʝ - ʇʨʠʩʚʦʝʥʥʘʷ ʯʘʩʪʦʪʘ ʨʘʜʠʦʧʝʨʝʜʘʪʯʠʢʘ -  ʥa 1400 ɻʮ ʚʳʰʝ ʯʘʩʪʦʪʳ ʥʝʩʫʱʝʡ ʠʣʠ ʝʝ ʦʩʪʘʪʢʘ. ɺʝʣʠʯʠʥʘ ʥʝʦʙʭʦʜʠʤʦʡ 

ʰʠʨʠʥʳ ʧʦʣʦʩʳ ʯʘʩʪʦʪ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʘʤ ʪʘʙʣʠʮʳ 4.1. 

4.7 ʊʨʝʙʦʚʘʥʠʷ ʢ ʚʥʝʧʦʣʦʩʥʳʤ ʠʟʣʫʯʝʥʠʷʤ ʨʘʜʠʦʧʝʨʝʜʘʪʯʠʢʦʚ ʤʦʨʩʢʦʡ ʧʦʜʚʠʞʥʦʡ ʩʣʫʞʙʳ, ʨʘʙʦʪʘʶʱʠʭ ʢʣʘʩʩʘʤʠ ʠʟʣʫʯʝʥʠʡ 

H2BBN, H3EJN, J3EJN, R3EJN, ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 4.15. 

ʊʘʙʣʠʮʘ 4.15 ï ʊʨʝʙʦʚʘʥʠʷ ʢ ʚʥʝʧʦʣʦʩʥʳʤ ʠʟʣʫʯʝʥʠʷʤ ʨʘʜʠʦʧʝʨʝʜʘʪʯʠʢʦʚ ʤʦʨʩʢʦʡ ʧʦʜʚʠʞʥʦʡ ʩʣʫʞʙʳ, ʨʘʙʦʪʘʶʱʠʭ ʢʣʘʩʩʘʤʠ ʠʟʣʫʯʝʥʠʡ 

H2BBN, ʅ3ɽJN, J3EJN, R3EJN  

ʇʦʣʦʩʘ ʯʘʩʪʦʪ, ʢɻʮ 

ʇʦʨʷʜʦʢ ʢʦʤʙʠʥʘʮʠʦʥʥʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ 

ʜʚʫʭʪʦʥʦʚʦʛʦ ʩʠʛʥʘʣʘ, ʧʦʧʘʜʘʶʱʠʭ ʚ 

ʜʘʥʥʳʝ ʧʦʣʦʩʳ ʯʘʩʪʦʪ, ʠʟʣʫʯʝʥʠʡ ʢʣʘʩʩʦʚ 

H3EJN, J3EJN, (H2BBN) 

ʋʨʦʚʝʥʴ ʚʥʝʧʦʣʦʩʥʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʥʘ ʣʶʙʦʡ ʜʠʩʢʨʝʪʥʦʡ ʯʘʩʪʦʪʝ, ʜɹ, ʦʪʥʦʩʠʪʝʣʴʥʦ: 

ʫʨʦʚʥʷ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ 

ʧʠʢʦʚʦʡ ʤʦʱʥʦʩʪʠ ʦʛʠʙʘʶʱʝʡ  

ʫʨʦʚʥʷ ʦʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʩʧʝʢʪʨʘ 

ʤʦʜʫʣʠʨʫʶʱʝʛʦ ʜʚʫʭʪʦʥʦʚʦʛʦ ʩʠʛʥʘʣʘ 

ʆʪ Ñ1,5 ʜʦ Ñ4,5 3  31  25 

ʆʪ Ñ4,5 ʜʦ Ñ7,5 5 ʠ 7  38  32 

ʆʪ Ñ7,5 ʠ ʙʦʣʝʝ 9  43* 37* 

ʇʨʠʤʝʯʘʥʠʷ: 

1. * ʉ ʘʙʩʦʣʶʪʥʳʤ ʟʥʘʯʝʥʠʝʤ ʤʦʱʥʦʩʪʠ ʥʝ ʙʦʣʝʝ 50 ʤɺʪ. 

2. ʇʨʠʩʚʦʝʥʥʘʷ ʯʘʩʪʦʪʘ ʨʘʜʠʦʧʝʨʝʜʘʪʯʠʢʘ -  ʥʘ 1400 ɻʮ ʚʳʰʝ ʯʘʩʪʦʪʳ ʥʝʩʫʱʝʡ ʠʣʠ ʝʝ ʦʩʪʘʪʢʘ. 

3. ɺʝʣʠʯʠʥʘ ʥʝʦʙʭʦʜʠʤʦʡ ʰʠʨʠʥʳ ʧʦʣʦʩʳ ʯʘʩʪʦʪ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʘʤ ʪʘʙʣʠʮʳ 4.1. 
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ʇʨʠʣʦʞʝʥʠʝ ɸ 

(ʦʙʷʟʘʪʝʣʴʥʦʝ) 

 

ʇʘʨʘʤʝʪʨʳ ʩʧʝʢʪʨʘ ʜʣʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʨʘʜʠʦʜʦʩʪʫʧʘ ʜʣʷ ʙʝʩʧʨʦʚʦʜʥʦʡ 

ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʩʪʘʥʜʘʨʪʘ 802.16 

ʄʘʩʢʠ ʩʧʝʢʪʨʘ ʜʣʷ ʩʪʘʥʜʘʨʪʘ 802.16 ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩʫʥʢʘʭ ɸ.1-ɸ.4.  

ʂʣʘʩʩʳ ʠʟʣʫʯʝʥʠʡ ʠ ʟʘʚʠʩʠʤʦʩʪʴ ʧʘʨʘʤʝʪʨʦʚ ʤʘʩʢʠ ʩʧʝʢʪʨʘ ʠʟʣʫʯʘʝʤʦʛʦ ʩʠʛʥʘʣʘ (ʩʤ. ʨʠʩʫʥʢʠ 

ɸ.1-ɸ.4) ʜʣʷ ʩʪʘʥʜʘʨʪʘ 802.16 ʜʠʘʧʘʟʦʥʘ ʯʘʩʪʦʪ ʦʪ 2 ʜʦ 66 ɻɻʮ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʘʭ ɸ.1-ɸ.5. 

ʊʘʙʣʠʮʘ ɸ.1 - ʂʣʘʩʩʳ ʠʟʣʫʯʝʥʠʡ ʜʣʷ ʩʪʘʥʜʘʨʪʘ 802.16 ʜʠʘʧʘʟʦʥʘ ʯʘʩʪʦʪ ʦʪ 2 ʜʦ 66 ɻɻʮ 
ˉ 

ʧ/ʧ 

ɼʠʘʧʘʟʦʥ 

ʯʘʩʪʦʪ 
ʈʝʞʠʤ ʂʣʘʩʩʳ ʠʟʣʫʯʝʥʠʡ 

1 5, 6 ɻɻʮ SCa 10M0G7W, 10M0D7W, 20M0G7W, 20M0D7W 

2 2-11 ɻɻʮ 
OFDM,  

OFDMA 

1M25G7W, 1M25D7W, 1M50G7W, 1M50D7W, 1M75G7W, 1M75D7W, 

2M50G7W, 2M50D7W, 3M00G7W, 3M00D7W, 3M50G7W, 3M50D7W, 

5M00G7W, 5M00D7W, 6M00G7W, 6M00D7W, 7M00G7W, 7M00D7W, 

8M75G7W, 8M75D7W, 10M0G7W, 10M0D7W, 12M0G7W, 12M0D7W, 

14M0G7W, 14M0D7W, 15M0G7W, 15M0D7W, 20M0G7W, 20M0D7W, 

24M0G7W, 24M0D7W, 28M0G7W, 28M0D7W 

3 10-66 ɻɻʮ SCa 24M0G7W, 24M0D7W, 25M0G7W, 25M0D7W, 28M0G7W, 28M0D7W 

 

 

0ʜɹ 

-27ʜɹ 

-32ʜɹ 

-50ʜɹ 

ʜɹ 

f1 f2 f4 f5 ʄɻʮ fo 

-30ʜɹ 

f3  
ʈʠʩʫʥʦʢ ɸ.1 - ʄʘʩʢʘ ʩʧʝʢʪʨʘ ʜʣʷ ʩʪʘʥʜʘʨʪʘ 802.16 ʜʠʘʧʘʟʦʥʦʚ ʯʘʩʪʦʪ 5, 6 ɻɻʮ  

ʜʣʷ ʨʝʞʠʤʘ SCa 

ʇʨʠʤʝʯʘʥʠʝ: ʈʝʞʠʤ ʠʟʤʝʨʝʥʠʷ: ʐʠʨʠʥʘ ʧʦʣʦʩʳ ʧʨʦʧʫʩʢʘʥʠʷ ʧʦ ʇʏ ï 100 ʢɻʮ. 

ʐʠʨʠʥʘ ʧʦʣʦʩʳ ʯʘʩʪʦʪ ʚʠʜʝʦʬʠʣʴʪʨʘ ï 30 ʢɻʮ. 

 

ʊʘʙʣʠʮʘ ɸ.2 - ɿʘʚʠʩʠʤʦʩʪʴ ʧʘʨʘʤʝʪʨʦʚ ʤʘʩʢʠ ʩʧʝʢʪʨʘ ʠʟʣʫʯʘʝʤʦʛʦ ʩʠʛʥʘʣʘ ʜʣʷ ʩʪʘʥʜʘʨʪʘ 802.16 

ʜʠʘʧʘʟʦʥʦʚ ʯʘʩʪʦʪ 5, 6 ɻɻʮ ʜʣʷ ʨʝʞʠʤʘ SCa 
ȹF, ʄɻʮ f1 f2 f3 f4 f5 

10 4,75 5,75 8,15 9,75 14,75 

20 9,5 10,5 15,9 19,5 29,5 
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-20ʜɹ 

0ʜɹ 

ʜɹ 

f1, f2 f3 f6 

ʄɻʮ 

fo 

-10ʜɹ 

-30ʜɹ 

-40ʜɹ 

-50ʜɹ 

-32ʜɹ 

-27ʜɹ 

QPSK 

16QAM 

-8ʜɹ 

64QAM 

-38ʜɹ 

f9 f4 f5 f7 f8  
ʈʠʩʫʥʦʢ ɸ.2 - ʄʘʩʢʘ ʩʧʝʢʪʨʘ ʜʣʷ ʩʪʘʥʜʘʨʪʘ 802.16 ʜʠʘʧʘʟʦʥʘ ʯʘʩʪʦʪ 2-11 ɻɻʮ  

ʜʣʷ ʨʝʞʠʤʦʚ OFDM, OFDMA 

ʇʨʠʤʝʯʘʥʠʝ: ʈʝʞʠʤ ʠʟʤʝʨʝʥʠʷ: ʐʠʨʠʥʘ ʧʦʣʦʩʳ ʧʨʦʧʫʩʢʘʥʠʷ ʧʦ ʇʏ ï 100 ʢɻʮ. 

ʐʠʨʠʥʘ ʧʦʣʦʩʳ ʯʘʩʪʦʪ ʚʠʜʝʦʬʠʣʴʪʨʘ ï 30 ʢɻʮ. 

 

ʊʘʙʣʠʮʘ ɸ.3 - ɿʘʚʠʩʠʤʦʩʪʴ ʧʘʨʘʤʝʪʨʦʚ ʤʘʩʢʠ ʩʧʝʢʪʨʘ ʠʟʣʫʯʘʝʤʦʛʦ ʩʠʛʥʘʣʘ ʜʣʷ ʩʪʘʥʜʘʨʪʘ 802.16 

ʜʠʘʧʘʟʦʥʘ ʯʘʩʪʦʪ 2-11 ɻɻʮ ʜʣʷ ʨʝʞʠʤʦʚ OFDM, OFDMA 

ȹF, ʄɻʮ 

QPSK 

f1, 

0ʜɹ 

f2,  

ʤʠʥʫʩ 8ʜɹ 

f4,  

ʤʠʥʫʩ 25ʜɹ 

f6,  

ʤʠʥʫʩ 27ʜɹ 

f7,  

ʤʠʥʫʩ 30ʜɹ 

f8,  

ʤʠʥʫʩ 50ʜɹ 

f9,  

ʤʠʥʫʩ 50ʜɹ 

1,25 0,625 0,625 0,893 1,321 1,47 2,5 3,125 

1,5 0,75 0,75 1,071 1,586 1,77 3 3,75 

1,75 0,875 0,875 1,25 1,85 2,065 3,5 4,375 

2,5 1,25 1,25 1,785 2,643 2,95 5 6,25 

3 1,5 1,5 2,142 3,171 3,54 6 7,5 

3,5 1,75 1,75 2,499 3,7 4,13 7 8,75 

5 2,5 2,5 3,57 5,285 5,9 10 12,5 

6 3 3 4,284 6,342 7,08 12 15 

7 3,5 3,5 4,998 7,399 8,26 14 17,5 

8,75 4,375 4,375 6,248 9,249 10,325 17,5 21,875 

10 5 5 7,14 10,57 11,8 20 25 

12 6 6 8,568 12,684 14,16 24 30 

14 7 7 9,996 14,798 16,52 28 35 

15 7,5 7,5 10,71 15,855 17,7 30 37,5 

20 10 10 14,28 21,14 23,6 40 50 

24 12 12 17,136 25,368 28,32 48 60 

28 14 14 19,992 29,596 33,04 56 70 

ȹF, ʄɻʮ 

16QAM 

f1,  

0ʜɹ 

f2,  

ʤʠʥʫʩ 8ʜɹ 

f4,  

ʤʠʥʫʩ 27ʜɹ 

f5,  

ʤʠʥʫʩ 30ʜɹ 

f6,  

ʤʠʥʫʩ 32ʜɹ 

f8,  

ʤʠʥʫʩ 50ʜɹ 

f9,  

ʤʠʥʫʩ 50ʜɹ 

1,25 0,625 0,625 0,893 1,15 1,321 2,5 3,125 

1,5 0,75 0,75 1,071 1,38 1,586 3 3,75 

1,75 0,875 0,875 1,25 1,61 1,85 3,5 4,375 

2,5 1,25 1,25 1,785 2,3 2,643 5 6,25 

3 1,5 1,5 2,142 2,75 3,171 6 7,5 

3,5 1,75 1,75 2,499 3,22 3,7 7 8,75 

5 2,5 2,5 3,57 4,6 5,285 10 12,5 

6 3 3 4,284 5,52 6,342 12 15 

7 3,5 3,5 4,998 6,43 7,399 14 17,5 

8,75 4,375 4,375 6,248 8,05 9,249 17,5 21,875 

10 5 5 7,14 9,2 10,57 20 25 

12 6 6 8,568 11,03 12,684 24 30 

14 7 7 9,996 12,87 14,798 28 35 

15 7,5 7,5 10,71 13,8 15,855 30 37,5 

20 10 10 14,28 18,4 21,14 40 50 

24 12 12 17,136 22,07 25,368 48 60 

28 14 14 19,992 25,75 29,596 56 70 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ ɸ.3 

ȹF, ʄɻʮ 

64QAM 

f1, 

0ʜɹ 

f2,  

ʤʠʥʫʩ 8ʜɹ 

f3,  

ʤʠʥʫʩ 

30ʜɹ 

f4,  

ʤʠʥʫʩ 

32ʜɹ 

f6,  

ʤʠʥʫʩ 

38ʜɹ 

f8,  

ʤʠʥʫʩ 

50ʜɹ 

f9,  

ʤʠʥʫʩ 

50ʜɹ 

1,25 0,625 0,625 0,87 0,893 1,321 2,5 3,125 

1,5 0,75 0,75 1,044 1,071 1,586 3 3,75 

1,75 0,875 0,875 1,22 1,25 1,85 3,5 4,375 

2,5 1,25 1,25 1,74 1,785 2,643 5 6,25 

3 1,5 1,5 2,088 2,142 3,171 6 7,5 

3,5 1,75 1,75 2,436 2,499 3,7 7 8,75 

5 2,5 2,5 3,48 3,57 5,285 10 12,5 

6 3 3 4,177 4,284 6,342 12 15 

7 3,5 3,5 4,873 4,998 7,399 14 17,5 

8,75 4,375 4,375 6,092 6,248 9,249 17,5 21,875 

10 5 5 6,962 7,14 10,57 20 25 

12 6 6 8,354 8,568 12,684 24 30 

14 7 7 9,746 9,996 14,798 28 35 

15 7,5 7,5 10,443 10,71 15,855 30 37,5 

20 10 10 13,923 14,28 21,14 40 50 

24 12 12 16,708 17,136 25,368 48 60 

28 14 14 19,493 19,992 29,596 56 70 

 

 

 

-20ʜɹ 

0ʜɹ 
ʜɹ 

f1 

ʄɻʮ 

fo 

-10ʜɹ 

-30ʜɹ 

-40ʜɹ 

-50ʜɹ 

-32ʜɹ 

-23ʜɹ 
QPSK 

16QAM 

-37ʜɹ 

f2 f3 f4 f5 f6 f7 
 

ʈʠʩʫʥʦʢ ɸ3 - ʄʘʩʢʘ ʩʧʝʢʪʨʘ ʜʣʷ ʩʪʘʥʜʘʨʪʘ 802.16 ʜʠʘʧʘʟʦʥʦʚ ʯʘʩʪʦʪ 10-66 ɻɻʮ  

ʜʣʷ ʨʝʞʠʤʘ SCa ʠ ʤʦʜʫʣʷʮʠʠ QPSK ʠ 16QAM 

ʇʨʠʤʝʯʘʥʠʝ: ʈʝʞʠʤ ʠʟʤʝʨʝʥʠʷ: ʐʠʨʠʥʘ ʧʦʣʦʩʳ ʧʨʦʧʫʩʢʘʥʠʷ ʧʦ ʇʏ ï 100 ʢɻʮ. 

ʐʠʨʠʥʘ ʧʦʣʦʩʳ ʯʘʩʪʦʪ ʚʠʜʝʦʬʠʣʴʪʨʘ ï 30 ʢɻʮ. 

 

ʊʘʙʣʠʮʘ ɸ.4 - ɿʘʚʠʩʠʤʦʩʪʴ ʧʘʨʘʤʝʪʨʦʚ ʤʘʩʢʠ ʩʧʝʢʪʨʘ ʠʟʣʫʯʘʝʤʦʛʦ ʩʠʛʥʘʣʘ ʜʣʷ ʩʪʘʥʜʘʨʪʘ 802.16 

ʜʠʘʧʘʟʦʥʦʚ ʯʘʩʪʦʪ 10-66 ɻɻʮ ʜʣʷ ʨʝʞʠʤʘ SCa ʠ ʤʦʜʫʣʷʮʠʠ QPSK ʠ 16QAM 

ȹF, ʄɻʮ 

QPSK 

f1,  

0ʜɹ 

f3,  

ʤʠʥʫʩ 23ʜɹ 

f4,  

ʤʠʥʫʩ 23ʜɹ 

f5,  

ʤʠʥʫʩ 30ʜɹ 

f6,  

ʤʠʥʫʩ 45ʜɹ 

f7,  

ʤʠʥʫʩ 45ʜɹ 

24 9,6 19,2 24 31,63 48 60 

25 10 20 25 32,95 50 62,5 

28 11,2 22,4 28 36,9 56 70 

ȹF, ʄɻʮ 

16QAM 

f1, 

0ʜɹ 

f2,  

ʤʠʥʫʩ 30ʜɹ 

f3,  

ʤʠʥʫʩ 32ʜɹ 

f4,  

ʤʠʥʫʩ 37ʜɹ 

f6,  

ʤʠʥʫʩ 50ʜɹ 

f7,  

ʤʠʥʫʩ 50ʜɹ 

24 9,6 18,6 19,2 24 48 60 

25 10 19,375 20 25 50 62,5 

28 11,2 21,7 22,4 28 56 70 
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-20ʜɹ 

0ʜɹ 
ʜɹ 

f1, 

f1ô 
f4 

ʄɻʮ 

fo 

-10ʜɹ 

-30ʜɹ 

-40ʜɹ 

-50ʜɹ 

f5 

-13ʜɹ 

f6 

-52ʜɹ 

-34ʜɹ 

-42ʜɹ 

f3 f2 

 
ʈʠʩʫʥʦʢ ɸ.4 - ʄʘʩʢʘ ʩʧʝʢʪʨʘ ʜʣʷ ʩʪʘʥʜʘʨʪʘ 802.16 ʜʠʘʧʘʟʦʥʦʚ ʯʘʩʪʦʪ 10-66 ɻɻʮ  

ʜʣʷ ʨʝʞʠʤʘ SCa ʠ ʤʦʜʫʣʷʮʠʠ 64QAM 

 ʇʨʠʤʝʯʘʥʠʝ: ʈʝʞʠʤ ʠʟʤʝʨʝʥʠʷ: ʐʠʨʠʥʘ ʧʦʣʦʩʳ ʧʨʦʧʫʩʢʘʥʠʷ ʧʦ ʇʏ ï 100 ʢɻʮ. 

ʐʠʨʠʥʘ ʧʦʣʦʩʳ ʯʘʩʪʦʪ ʚʠʜʝʦʬʠʣʴʪʨʘ ï 30 ʢɻʮ. 

 

ʊʘʙʣʠʮʘ ɸ.5 - ɿʘʚʠʩʠʤʦʩʪʴ ʧʘʨʘʤʝʪʨʦʚ ʤʘʩʢʠ ʩʧʝʢʪʨʘ ʠʟʣʫʯʘʝʤʦʛʦ ʩʠʛʥʘʣʘ ʜʣʷ ʩʪʘʥʜʘʨʪʘ 802.16 

ʜʠʘʧʘʟʦʥʦʚ ʯʘʩʪʦʪ 10-66 ɻɻʮ ʜʣʷ ʨʝʞʠʤʘ SCa ʠ ʤʦʜʫʣʷʮʠʠ 64QAM 

ȹF, ʄɻʮ 

f1, f1ô 

0ʜɹ, 

ʤʠʥʫʩ13ʜɹ 

f2,  

ʤʠʥʫʩ 30ʜɹ 

f3,  

ʤʠʥʫʩ 34ʜɹ 

f4,  

ʤʠʥʫʩ 42ʜɹ 

f5,  

ʤʠʥʫʩ 52ʜɹ 

f6,  

ʤʠʥʫʩ 52ʜɹ 

24 12 12 12 24 48 60 

25 12,5 18,57 20 25 50 62,5 

28 14 20,8 22,4 28 56 70 
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ʇʨʠʣʦʞʝʥʠʝ ɹ 

(ʦʙʷʟʘʪʝʣʴʥʦʝ) 

 

ʇʘʨʘʤʝʪʨʳ ʩʧʝʢʪʨʘ ʜʣʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʨʘʜʠʦʜʦʩʪʫʧʘ ʜʣʷ ʙʝʩʧʨʦʚʦʜʥʦʡ 

ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʩʪʘʥʜʘʨʪʘ 802.11b 

ʄʘʩʢʘ ʩʧʝʢʪʨʘ ʜʣʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʨʘʜʠʦʜʦʩʪʫʧʘ ʜʣʷ ʙʝʩʧʨʦʚʦʜʥʦʡ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ 

ʩʪʘʥʜʘʨʪʘ 802.11b ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩʫʥʢʝ ɹ.1.  

ʂʣʘʩʩʳ ʠʟʣʫʯʝʥʠʡ ʜʣʷ ʩʪʘʥʜʘʨʪʘ 802.11b ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ ɹ.1. 

 

ʊʘʙʣʠʮʘ ɹ.1 - ʇʘʨʘʤʝʪʨʳ ʠʟʣʫʯʝʥʠʡ ʩʪʘʥʜʘʨʪʘ 802.11b 
ˉ 

ʧ/ʧ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʘʨʘʤʝʪʨʘ ɿʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ 

1 ʄʦʜʫʣʷʮʠʷ ɼʠʬʬʝʨʝʥʮʠʘʣʴʥʘʷ BPSK, OFDM 

ɼʠʬʬʝʨʝʥʮʠʘʣʴʥʘʷ QPSK, OFDM 

16 QAM, OFDMA 

64 QAM, OFDMA 

2 ʂʣʘʩʩ ʠʟʣʫʯʝʥʠʷ 15ʄ0G7D 20ʄ0G7D 

3 ʐʠʨʠʥʘ ʧʦʣʦʩʳ ʠʟʣʫʯʝʥʠʷ ʧʝʨʝʜʘʪʯʠʢʘ: 

- ʥʘ ʫʨʦʚʥʝ ʤʠʥʫʩ 3 ʜɹ, ʥʝ ʙʦʣʝʝ, ʄɻʮ  

- ʥʘ ʫʨʦʚʥʝ ʤʠʥʫʩ 30 ʜɹ, ʥʝ ʙʦʣʝʝ, ʄɻʮ 

 

15 

22 

 

20 

22 

 0ʜɹ 

-30ʜɹ 

-50ʜɹ 

fc +11 ʄɻʮ -11 ʄɻʮ +22 ʄɻʮ -22 ʄɻʮ  
 

 ʇʨʠʤʝʯʘʥʠʝ: ʈʝʞʠʤ ʠʟʤʝʨʝʥʠʡ: 

 1. ʐʠʨʠʥʘ ʧʦʣʦʩʳ ʧʨʦʧʫʩʢʘʥʠʷ ʧʦ ʇʏ ï 100 ʢɻʮ. 

 2. ʇʦʣʦʩʘ ʦʙʟʦʨʘ ï 100 ʄɻʮ. 

 3. ʐʠʨʠʥʘ ʧʦʣʦʩʳ ʯʘʩʪʦʪ ʚʠʜʝʦʬʠʣʴʪʨʘ ï 100 ʢɻʮ. 

 

ʈʠʩʫʥʦʢ ɹ.1 - ʄʘʩʢʘ ʩʧʝʢʪʨʘ ʩʠʛʥʘʣʘ ʜʣʷ ʩʪʘʥʜʘʨʪʘ 802.11b 
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ʇʨʠʣʦʞʝʥʠʝ ɺ 

(ʦʙʷʟʘʪʝʣʴʥʦʝ) 

 

ʇʘʨʘʤʝʪʨʳ ʩʧʝʢʪʨʘ ʜʣʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʨʘʜʠʦʜʦʩʪʫʧʘ ʜʣʷ ʙʝʩʧʨʦʚʦʜʥʦʡ 

ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʩʪʘʥʜʘʨʪʘ 802.11a 

 

ʄʘʩʢʘ ʩʧʝʢʪʨʘ ʜʣʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʨʘʜʠʦʜʦʩʪʫʧʘ ʜʣʷ ʙʝʩʧʨʦʚʦʜʥʦʡ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ 

ʩʪʘʥʜʘʨʪʘ 802.11a ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩʫʥʢʝ ɺ.1.  

ʂʣʘʩʩʳ ʠʟʣʫʯʝʥʠʡ ʜʣʷ ʩʪʘʥʜʘʨʪʘ 802.11a ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ ɺ.1. 

 

ʊʘʙʣʠʮʘ ɺ.1 - ʇʘʨʘʤʝʪʨʳ ʠʟʣʫʯʝʥʠʡ ʩʪʘʥʜʘʨʪʘ 802.11a 
ˉ 

ʧ/ʧ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʘʨʘʤʝʪʨʘ ɿʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ 

1 ʄʦʜʫʣʷʮʠʷ OFDM BPSK, QPSK, 16 QAM, 64 QAM 

2 ʂʣʘʩʩ ʠʟʣʫʯʝʥʠʷ 20ʄ0G7W, 20ʄ0D7W 
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+21,67-21,67
 

 

 ʇʨʠʤʝʯʘʥʠʝ: ʈʝʞʠʤ ʠʟʤʝʨʝʥʠʡ: 

 1. ʐʠʨʠʥʘ ʧʦʣʦʩʳ ʧʨʦʧʫʩʢʘʥʠʷ ʧʦ ʇʏ ï 100 ʢɻʮ. 

 2. ʇʦʣʦʩʘ ʦʙʟʦʨʘ ï 100 ʄɻʮ. 

 3. ʐʠʨʠʥʘ ʧʦʣʦʩʳ ʯʘʩʪʦʪ ʚʠʜʝʦʬʠʣʴʪʨʘ ï 30 ʢɻʮ. 

 

ʈʠʩʫʥʦʢ ɺ.1 - ʄʘʩʢʘ ʩʧʝʢʪʨʘ ʩʠʛʥʘʣʘ 802.11a 
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ʇʨʠʣʦʞʝʥʠʝ ɻ 

(ʦʙʷʟʘʪʝʣʴʥʦʝ) 

 

ʇʘʨʘʤʝʪʨʳ ʩʧʝʢʪʨʘ ʜʣʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʨʘʜʠʦʜʦʩʪʫʧʘ ʜʣʷ ʙʝʩʧʨʦʚʦʜʥʦʡ 

ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʩʪʘʥʜʘʨʪʘ 802.11n 

 

ʄʘʩʢʠ ʩʧʝʢʪʨʘ ʜʣʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʨʘʜʠʦʜʦʩʪʫʧʘ ʜʣʷ ʙʝʩʧʨʦʚʦʜʥʦʡ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ 

ʩʪʘʥʜʘʨʪʘ 802.11n ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩʫʥʢʘʭ ɻ.1, ɻ.2.  

ʂʣʘʩʩʳ ʠʟʣʫʯʝʥʠʡ ʜʣʷ ʩʪʘʥʜʘʨʪʘ 802.11n ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ ɻ.1. 

ʊʘʙʣʠʮʘ ɻ.1 - ʇʘʨʘʤʝʪʨʳ ʠʟʣʫʯʝʥʠʡ ʩʪʘʥʜʘʨʪʘ 802.11n 
ˉ ʧ/ʧ ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʘʨʘʤʝʪʨʘ ɿʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ 

1 ʄʦʜʫʣʷʮʠʷ OFDM BPSK, QPSK, 16 QAM, 64 QAM 

2 ʂʣʘʩʩ ʠʟʣʫʯʝʥʠʷ 20ʄ0G7W, 20ʄ0D7W, 40ʄ0G7W, 40ʄ0D7W 
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Frel. ʄɻʮ fc 

-30ʜɹ

-21,17 +21,17

 
 ʇʨʠʤʝʯʘʥʠʝ: ʈʝʞʠʤ ʠʟʤʝʨʝʥʠʡ: 

 1. ʐʠʨʠʥʘ ʧʦʣʦʩʳ ʧʨʦʧʫʩʢʘʥʠʷ ʧʦ ʇʏ ï 100 ʢɻʮ. 

 2. ʇʦʣʦʩʘ ʦʙʟʦʨʘ ï 100 ʄɻʮ. 

 3. ʐʠʨʠʥʘ ʧʦʣʦʩʳ ʯʘʩʪʦʪ ʚʠʜʝʦʬʠʣʴʪʨʘ ï 30 ʢɻʮ. 

 

ʈʠʩʫʥʦʢ ɻ.1 - ʄʘʩʢʘ ʩʧʝʢʪʨʘ ʩʠʛʥʘʣʘ ʜʣʷ ʩʪʘʥʜʘʨʪʘ 802.11n  

ʧʨʠ ʯʘʩʪʦʪʥʦʤ ʨʘʟʥʦʩʝ ʢʘʥʘʣʦʚ 20 ʄɻʮ 
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Frel. ʄɻʮ fc +42,35-42,35

-30ʜɹ

 
 ʇʨʠʤʝʯʘʥʠʝ: ʈʝʞʠʤ ʠʟʤʝʨʝʥʠʡ: 

 ʐʠʨʠʥʘ ʧʦʣʦʩʳ ʧʨʦʧʫʩʢʘʥʠʷ ʧʦ ʇʏ ï 100 ʢɻʮ. 

 ʇʦʣʦʩʘ ʦʙʟʦʨʘ ï 120 ʄɻʮ. 

 ʐʠʨʠʥʘ ʧʦʣʦʩʳ ʯʘʩʪʦʪ ʚʠʜʝʦʬʠʣʴʪʨʘ ï 30 ʢɻʮ. 

 

ʈʠʩʫʥʦʢ ɻ.2 - ʄʘʩʢʘ ʩʧʝʢʪʨʘ ʩʠʛʥʘʣʘ ʜʣʷ ʩʪʘʥʜʘʨʪʘ 802.11n  

ʧʨʠ ʯʘʩʪʦʪʥʦʤ ʨʘʟʥʦʩʝ ʢʘʥʘʣʦʚ 40 ʄɻʮ 
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ʇʨʠʣʦʞʝʥʠʝ ɼ 

(ʦʙʷʟʘʪʝʣʴʥʦʝ) 

 

ʇʘʨʘʤʝʪʨʳ ʩʧʝʢʪʨʘ ʜʣʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʨʘʜʠʦʜʦʩʪʫʧʘ ʜʣʷ ʙʝʩʧʨʦʚʦʜʥʦʡ 

ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʩʪʘʥʜʘʨʪʘ 802.15 

 

ʇʘʨʘʤʝʪʨʳ ʩʧʝʢʪʨʘ ʜʣʷ ʩʪʘʥʜʘʨʪʘ 802.15 ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ ɼ.1. 

ʊʘʙʣʠʮʘ ɼ.1 - ʇʘʨʘʤʝʪʨʳ ʠʟʣʫʯʝʥʠʡ ʩʪʘʥʜʘʨʪʘ 802.15 
ˉ 

ʧ/ʧ 
ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʘʨʘʤʝʪʨʘ ɿʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ 

1 ʄʦʜʫʣʷʮʠʷ GFSK 

2 ʂʣʘʩʩ ʠʟʣʫʯʝʥʠʷ 1ʄ00F7D 

3 ʐʠʨʠʥʘ ʧʦʣʦʩʳ ʠʟʣʫʯʝʥʠʷ ʧʝʨʝʜʘʪʯʠʢʘ: 

- ʥʘ ʫʨʦʚʥʝ ʤʠʥʫʩ 3 ʜɹ, ʥʝ ʙʦʣʝʝ, ʄɻʮ  

- ʥʘ ʫʨʦʚʥʝ ʤʠʥʫʩ 40 ʜɹ, ʥʝ ʙʦʣʝʝ, ʄɻʮ 

- ʥʘ ʫʨʦʚʥʝ ʤʠʥʫʩ 60 ʜɹ, ʥʝ ʙʦʣʝʝ, ʄɻʮ 

 

1 

4 

6 
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ʇʨʠʣʦʞʝʥʠʝ ɽ 

(ʦʙʷʟʘʪʝʣʴʥʦʝ) 

 

ʇʘʨʘʤʝʪʨʳ ʩʧʝʢʪʨʘ ʜʣʷ ʨʘʜʠʦʵʣʝʢʪʨʦʥʥʳʭ ʩʨʝʜʩʪʚ 

ʩʪʘʥʜʘʨʪʦʚ IMT-2000/UMTS (IMT-DS) IMT -2000/UMTS (IMT -TC) 

 

ʆʩʥʦʚʥʳʝ ʪʘʢʪʠʢʦ-ʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ (ʊʊʍ) ʈʕʉ ʩʪʘʥʜʘʨʪʦʚ IMT-2000/UMTS 

(IMT-DS) ʠ IMT-2000/UMTS (IMT-TC) ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʘʭ ɽ.1, ɽ.2 

ʊʘʙʣʠʮʘ ɽ.1 - ʆʩʥʦʚʥʳʝ ʪʘʢʪʠʢʦ-ʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ (ʊʊʍ) ʈʕʉ  

ʩʪʘʥʜʘʨʪʘ IMT-2000/UMTS (IMT-DS) ʚ ʧʦʣʦʩʘʭ ʨʘʜʠʦʯʘʩʪʦʪ 1935-1980 ʄɻʮ, 2125-2170 ʄɻʮ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʘʨʘʤʝʪʨʘ 
ɿʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ 

ɸʙʦʥʝʥʪʩʢʘʷ ʩʪʘʥʮʠʷ ɹʘʟʦʚʘʷ ʩʪʘʥʮʠʷ 

ʄʝʪʦʜ ʨʘʜʠʦʜʦʩʪʫʧʘ 
DS-CDMA FDD  

ʇʨʷʤʦʝ ʨʘʩʰʠʨʝʥʠʝ ʩʧʝʢʪʨʘ c ʯʘʩʪʦʪʥʳʤ ʜʫʧʣʝʢʩʥʳʤ ʨʘʟʥʦʩʦʤ 

ʈʘʙʦʯʠʡ ʜʠʘʧʘʟʦʥ ʯʘʩʪʦʪ, ʄɻʮ 
ʇʈɼ 1935-1980  

ʇʈʄ 2125-2170  

ʇʈɼ 2125-2170  

ʇʈʄ 1935-1980  

ʐʠʨʠʥʘ ʯʘʩʪʦʪʥʦʛʦ ʢʘʥʘʣʘ, ʄɻʮ 5 

ʉʝʪʢʘ ʯʘʩʪʦʪ, ʢɻʮ 200 

ʂʣʘʩʩʳ ʠʟʣʫʯʝʥʠʷ 3ʄ84G7W, 3M84G7D, 3M84G7E 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʢʣʘʩʩʘ ʠʟʣʫʯʝʥʠʷ 
4-ʭ ʧʦʟʠʮʠʦʥʥʘʷ ʬʘʟʦʚʘʷ ʤʘʥʠʧʫʣʷʮʠʷ  

QPSK 

ʐʠʨʠʥʘ ʩʧʝʢʪʨʘ ʩʠʛʥʘʣʘ, 

ʄɻʮ, ʥʘ ʫʨʦʚʥʝ 

ʤʠʥʫʩ 3 ʜɹ 3,84 

ʤʠʥʫʩ 30 ʜɹ 4,7 

ʤʠʥʫʩ 60 ʜɹ ʥʝ ʥʦʨʤʠʨʫʝʪʩʷ 

 

ʊʘʙʣʠʮʘ ɽ.2 - ʆʩʥʦʚʥʳʝ ʪʘʢʪʠʢʦ-ʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʈʕʉ  

ʩʪʘʥʜʘʨʪʘ IMT-2000/UMTS (IMT-TC) ʚ ʧʦʣʦʩʝ ʨʘʜʠʦʯʘʩʪʦʪ 2010-2025 ʄɻʮ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʘʨʘʤʝʪʨʘ 
ɿʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ  

ɸʙʦʥʝʥʪʩʢʘʷ ʩʪʘʥʮʠʷ ɹʘʟʦʚʘʷ ʩʪʘʥʮʠʷ 

ʄʝʪʦʜ  ʨʘʜʠʦʜʦʩʪʫʧʘ 
TDMA-CDMA TDD 

ʇʨʷʤʦʝ ʨʘʩʰʠʨʝʥʠʝ ʩʧʝʢʪʨʘ c ʚʨʝʤʝʥʥʳʤ ʜʫʧʣʝʢʩʥʳʤ ʨʘʟʥʦʩʦʤ 

ʈʘʙʦʯʠʡ ʜʠʘʧʘʟʦʥ ʯʘʩʪʦʪ, ʄɻʮ 
ʇʈɼ 2010-2025 

ʇʈʄ 2010-2025 

ʐʠʨʠʥʘ ʯʘʩʪʦʪʥʦʛʦ ʢʘʥʘʣʘ, ʄɻʮ 5 

ʉʝʪʢʘ ʯʘʩʪʦʪ, ʢɻʮ 200 

ʂʣʘʩʩʳ ʠʟʣʫʯʝʥʠʷ 3ʄ84G7W, 3M84G7D, 3M84G7E 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʢʣʘʩʩʘ ʠʟʣʫʯʝʥʠʷ 
4-ʭ ʧʦʟʠʮʠʦʥʥʘʷ ʬʘʟʦʚʘʷ 

ʤʘʥʠʧʫʣʷʮʠʷ QPSK 

4-ʭ ʧʦʟʠʮʠʦʥʥʘʷ ʬʘʟʦʚʘʷ 

ʤʘʥʠʧʫʣʷʮʠʷ QPSK 

16-ʪʠ ʢʨʘʪʥʘʷ ʢʚʘʜʨʘʪʫʨʥʘʷ 

ʘʤʧʣʠʪʫʜʥʘʷ ʤʦʜʫʣʷʮʠʷ 

16QAM 

ʐʠʨʠʥʘ ʩʧʝʢʪʨʘ ʩʠʛʥʘʣʘ, 

ʄɻʮ, ʥʘ ʫʨʦʚʥʝ 

ʤʠʥʫʩ 3 ʜɹ 3,84 

ʤʠʥʫʩ 30 ʜɹ 4,7 

ʤʠʥʫʩ 60 ʜɹ ʥʝ ʥʦʨʤʠʨʫʝʪʩʷ 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʤʦʱʥʦʩʪʴ ʧʝʨʝʜʘʪʯʠʢʘ, ʜɹʤ 24  43 
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ʇʨʠʣʦʞʝʥʠʝ ɾ 

(ʦʙʷʟʘʪʝʣʴʥʦʝ) 

 

ʇʘʨʘʤʝʪʨʳ ʩʧʝʢʪʨʘ ʜʣʷ ʨʘʜʠʦʵʣʝʢʪʨʦʥʥʳʭ ʩʨʝʜʩʪʚ ʩʪʘʥʜʘʨʪʘ IMT-MC 

ʊʘʙʣʠʮʘ ɾ.1 - ʆʩʥʦʚʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʈʕʉ ʩʪʘʥʜʘʨʪʘ IMT-MC  

ʚ ʧʦʣʦʩʘʭ ʨʘʜʠʦʯʘʩʪʦʪ 453-457,4 ʄɻʮ ʠ 463-467,4 ʄɻʮ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʘʨʘʤʝʪʨʘ 

ɿʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ 

ɸʙʦʥʝʥʪʩʢʘʷ ʩʪʘʥʮʠ ̫ ɹʘʟʦʚʘʷ ʩʪʘʥʮʠʷ 

ʄʝʪʦʜ ʨʘʜʠʦʜʦʩʪʫʧʘ 

DS-CDMA FDD  

ʇʨʷʤʦʝ ʨʘʩʰʠʨʝʥʠʝ ʩʧʝʢʪʨʘ c ʯʘʩʪʦʪʥʳʤ ʜʫʧʣʝʢʩʥʳʤ 

ʨʘʟʥʦʩʦʤ 

ʈʘʙʦʯʠʡ ʜʠʘʧʘʟʦʥ ʯʘʩʪʦʪ, ʄɻʮ 
ʇʈɼ 453-457,4 

ʇʈʄ 463-467,4 

ʇʈɼ 463-467,4 

ʇʈʄ 453-457,4 

ʐʠʨʠʥʘ ʯʘʩʪʦʪʥʦʛʦ ʢʘʥʘʣʘ, ʄɻʮ 1,25 

ʂʣʘʩʩʳ ʠʟʣʫʯʝʥʠʷ 
1ʄ25G7W, 1M25G7D, 1M25G7E 

1ʄ25D7W, 1M25D7D, 1M25D7E 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʰʠʨʠʥʘ 

ʩʧʝʢʪʨʘ ʩʠʛʥʘʣʘ, ʄɻʮ, ʥʘ 

ʫʨʦʚʥʝ 

ʤʠʥʫʩ 3 ʜɹ 1,25 1,25 

ʤʠʥʫʩ 30 ʜɹ 1,77 1,45 

ʤʠʥʫʩ 60 ʜɹ 4 4 

 

ʊʘʙʣʠʮʘ ɾ.2 - ʆʩʥʦʚʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʈʕʉ ʩʪʘʥʜʘʨʪʘ IMT-MC  

ʚ ʧʦʣʦʩʘʭ ʨʘʜʠʦʯʘʩʪʦʪ 1920-1935 ʄɻʮ ʠ 2110-2125 ʄɻʮ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʘʨʘʤʝʪʨʘ 
ɿʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ 

ɸʙʦʥʝʥʪʩʢʘʷ ʩʪʘʥʮʠʷ ɹʘʟʦʚʘʷ ʩʪʘʥʮʠʷ 

ʄʝʪʦʜ ʨʘʜʠʦʜʦʩʪʫʧʘ 

DS-CDMA FDD  

ʇʨʷʤʦʝ ʨʘʩʰʠʨʝʥʠʝ ʩʧʝʢʪʨʘ c ʯʘʩʪʦʪʥʳʤ ʜʫʧʣʝʢʩʥʳʤ 

ʨʘʟʥʦʩʦʤ 

ʈʘʙʦʯʠʡ ʜʠʘʧʘʟʦʥ ʯʘʩʪʦʪ, ʄɻʮ 
ʇʈɼ 1920-1935 

ʇʈʄ 2110-2125 

ʇʈɼ 2110-2125 

ʇʈʄ 1920-1935 

ʐʠʨʠʥʘ ʯʘʩʪʦʪʥʦʛʦ ʢʘʥʘʣʘ, ʄɻʮ 1,25 

ʂʣʘʩʩʳ ʠʟʣʫʯʝʥʠʷ 
1ʄ25G7W, 1M25G7D, 1M25G7E 

1ʄ25D7W, 1M25D7D, 1M25D7E 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʰʠʨʠʥʘ 

ʩʧʝʢʪʨʘ ʩʠʛʥʘʣʘ, ʄɻʮ, ʥʘ 

ʫʨʦʚʥʝ 

ʤʠʥʫʩ 3 ʜɹ 1,25 1,25 

ʤʠʥʫʩ 30 ʜɹ 1,77 1,45 

ʤʠʥʫʩ 60 ʜɹ 4 4 
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ʇʨʠʣʦʞʝʥʠʝ ʀ 

(ʦʙʷʟʘʪʝʣʴʥʦʝ) 

 

ʇʘʨʘʤʝʪʨʳ ʩʧʝʢʪʨʘ ʜʣʷ ʨʘʜʠʦʵʣʝʢʪʨʦʥʥʳʭ ʩʨʝʜʩʪʚ ʩʪʘʥʜʘʨʪʦʚ GSM 

 

ʆʩʥʦʚʥʳʝ ʪʘʢʪʠʢʦ-ʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʈʕʉ ʩʪʘʥʜʘʨʪʘ GSM ʧʨʠʚʝʜʝʥʳ ʚ 

ʪʘʙʣʠʮʝ ʀ.1. ʄʘʩʢʘ ʩʧʝʢʪʨʘ ʩʠʛʥʘʣʘ ʩʪʘʥʜʘʨʪʘ GSM ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩʫʥʢʝ ʀ.1. 

ʊʘʙʣʠʮʘ ʀ.1 - ʆʩʥʦʚʥʳʝ ʪʘʢʪʠʢʦ-ʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʈʕʉ ʩʪʘʥʜʘʨʪʘ GSM  

ʚ ʧʦʣʦʩʘʭ ʨʘʜʠʦʯʘʩʪʦʪ 890-915 ʄɻʮ, 935-960 ʄɻʮ, 1710-1785 ʄɻʮ, 1805-1880 ʄɻʮ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʘʨʘʤʝʪʨʘ 
ɿʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ 

ɸʙʦʥʝʥʪʩʢʘʷ ʩʪʘʥʮʠʷ ɹʘʟʦʚʘʷ ʩʪʘʥʮʠʷ 

ʄʝʪʦʜ ʨʘʜʠʦʜʦʩʪʫʧʘ 
TDMA/FDMA  

ʩ 8 ʚʨʝʤʝʥʥʳʤʠ ʩʣʦʪʘʤʠ 

ʈʘʙʦʯʠʡ ʜʠʘʧʘʟʦʥ ʯʘʩʪʦʪ, ʄɻʮ 
ʇʈɼ 890-915/1710-1785 

ʇʈʄ 935-960/1805-1880  

ʇʈɼ 935-960/1805-1880 

ʇʈʄ 890-915/1710-1785  

ʐʠʨʠʥʘ ʯʘʩʪʦʪʥʦʛʦ ʢʘʥʘʣʘ, ʢɻʮ 200 

ʂʣʘʩʩʳ ʠʟʣʫʯʝʥʠʷ 200KG7D 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʢʣʘʩʩʘ ʠʟʣʫʯʝʥʠʷ GMSK, 8-PSK 

ʐʠʨʠʥʘ ʩʧʝʢʪʨʘ ʩʠʛʥʘʣʘ, ʢɻʮ 

ʤʠʥʫʩ 3 ʜɹ 200 

ʤʠʥʫʩ 30 ʜɹ 400 

ʤʠʥʫʩ 60 ʜɹ 800 
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ʜɹ
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6000

(ʦʪʥʦʩʠʪʝʣɹʥʦ 

ʥʝʩʫɦ ʝʡ)

0

 
ʈʠʩʫʥʦʢ ʀ.1 ï ʄʘʩʢʘ ʩʧʝʢʪʨʘ ʩʠʛʥʘʣʘ ʩʪʘʥʜʘʨʪʘ GSM 

ʇʨʠʤʝʯʘʥʠʝ:  

ʈʝʞʠʤ ʠʟʤʝʨʝʥʠʷ: ʐʠʨʠʥʘ ʧʦʣʦʩʳ ʧʨʦʧʫʩʢʘʥʠʷ ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʬʠʣʴʪʨʘ ï 30 (100) ʢɻʮ  

ʧʨʠ ʩʤʝʱʝʥʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʩʫʱʝʡ ʯʘʩʪʦʪʳ 0-1800 (1800-6000) ʢɻʮ 
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ʇʨʠʣʦʞʝʥʠʝ ʂ 

(ʦʙʷʟʘʪʝʣʴʥʦʝ) 

 

ʇʘʨʘʤʝʪʨʳ ʩʧʝʢʪʨʘ ʜʣʷ ʮʠʬʨʦʚʳʭ ʨʘʜʠʦʨʝʣʝʡʥʳʭ ʩʠʩʪʝʤ ʩʚʷʟʠ ʧʣʝʟʠʦʭʨʦʥʥʦʡ 

ʮʠʬʨʦʚʦʡ ʠʝʨʘʨʭʠʠ 

ʄʘʩʢʠ ʩʧʝʢʪʨʘ ʠʟʣʫʯʘʝʤʦʛʦ ʩʠʛʥʘʣʘ ʮʠʬʨʦʚʳʭ ʨʘʜʠʦʨʝʣʝʡʥʳʭ ʩʠʩʪʝʤ ʩʚʷʟʠ ʧʣʝʟʠʦʭʨʦʥʥʦʡ 

ʮʠʬʨʦʚʦʡ ʠʝʨʘʨʭʠʠ ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩʫʥʢʘʭ ʂ.1-ʂ.16. 

ʄʘʩʢʘ ʩʧʝʢʪʨʘ ʠʟʣʫʯʘʝʤʦʛʦ ʩʠʛʥʘʣʘ ʜʣʷ ʯʘʩʪʦʪʥʦʡ ʠʣʠ ʘʤʧʣʠʪʫʜʥʦʡ ʤʦʜʫʣʷʮʠʠ 

(ʤʘʥʠʧʫʣʷʮʠʠ) ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩʫʥʢʝ ʂ.1. ɿʘʚʠʩʠʤʦʩʪʴ ʧʘʨʘʤʝʪʨʦʚ ʤʘʩʢʠ ʩʧʝʢʪʨʘ ʠʟʣʫʯʘʝʤʦʛʦ 

ʩʠʛʥʘʣʘ ʜʣʷ ʯʘʩʪʦʪʥʦʡ ʠʣʠ ʘʤʧʣʠʪʫʜʥʦʡ ʤʦʜʫʣʷʮʠʠ ʦʪ ʯʘʩʪʦʪʥʦʛʦ ʨʘʟʥʦʩʘ ʤʝʞʜʫ ʩʦʩʝʜʥʠʤʠ 

ʨʘʜʠʦʩʪʚʦʣʘʤʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʨʠʚʝʜʝʥʘ ʚ ʪʘʙʣʠʮʝ ʂ.1. 

 ʜɹ 

       0               f1                f2                              f3            f4 

(ʦʪʥʦʩʠʪʝʣʴʥʦ    

ʥʝʩʫʱʝʡ ʯʘʩʪʦʪʳ) 

 

 

+1 

 
 

 
-30 

 
  

  

 

  

 

 
-45 

 
ʈʠʩʫʥʦʢ ʂ.1 - ʄʘʩʢʘ ʩʧʝʢʪʨʘ ʠʟʣʫʯʘʝʤʦʛʦ ʩʠʛʥʘʣʘ ʜʣʷ ʯʘʩʪʦʪʥʦʡ ʠʣʠ ʘʤʧʣʠʪʫʜʥʦʡ ʤʦʜʫʣʷʮʠʠ 

(ʤʘʥʠʧʫʣʷʮʠʠ). 

ʇʨʠʤʝʯʘʥʠʝ:  

ʈʝʞʠʤ ʠʟʤʝʨʝʥʠʷ: ʐʠʨʠʥʘ ʧʦʣʦʩʳ ʧʨʦʧʫʩʢʘʥʠʷ ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʬʠʣʴʪʨʘ ʧʦ ʇʏ ï 100 ʢɻʮ 

 

ʊʘʙʣʠʮʘ ʂ.1 - ɿʘʚʠʩʠʤʦʩʪʴ ʧʘʨʘʤʝʪʨʦʚ ʤʘʩʢʠ ʩʧʝʢʪʨʘ ʠʟʣʫʯʘʝʤʦʛʦ ʩʠʛʥʘʣʘ ʜʣʷ ʯʘʩʪʦʪʥʦʡ ʠʣʠ 

ʘʤʧʣʠʪʫʜʥʦʡ ʤʦʜʫʣʷʮʠʠ ʦʪ ʯʘʩʪʦʪʥʦʛʦ ʨʘʟʥʦʩʘ ʤʝʞʜʫ ʩʦʩʝʜʥʠʤʠ ʨʘʜʠʦʩʪʚʦʣʘʤʠ 
ʏʘʩʪʦʪʥʳʡ ʨʘʟʥʦʩ ʤʝʞʜʫ ʩʦʩʝʜʥʠʤʠ 

ʨʘʜʠʦʩʪʚʦʣʘʤʠ ʦʙʦʨʫʜʦʚʘʥʠʷ (ʈʏ), ʄɻʮ 

ʏʘʩʪʦʪʘ, ʄɻʮ 

f1,  

+1ʜɹ 

f2,  

ʤʠʥʫʩ 30ʜɹ 

f3,  

ʤʠʥʫʩ 45ʜɹ 

f4,  

ʤʠʥʫʩ 45ʜɹ 

ʦʪ 3,5 ʜʦ 5 2  4 8 2,5 ³ ʈʏ 

ʦʪ 7 ʜʦ 10 4  8 15 2,5 ³ ʈʏ 

ʦʪ 13,75 ʜʦ 20 8  15 28 2,5 ³ ʈʏ 

ʦʪ 27,5 ʜʦ 40 15  30 56 2,5 ³ ʈʏ 

 

ʄʘʩʢʘ ʩʧʝʢʪʨʘ ʠʟʣʫʯʘʝʤʦʛʦ ʩʠʛʥʘʣʘ ʜʣʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʩ ʜʚʫʭʧʦʟʠʮʠʦʥʥʦʡ ʠ 

ʯʝʪʳʨʝʭʧʦʟʠʮʠʦʥʥʦʡ ʤʦʜʫʣʷʮʠʝʡ ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩʫʥʢʝ ʂ.2. ɿʘʚʠʩʠʤʦʩʪʴ ʧʘʨʘʤʝʪʨʦʚ ʤʘʩʢʠ 

ʩʧʝʢʪʨʘ ʠʟʣʫʯʘʝʤʦʛʦ ʩʠʛʥʘʣʘ ʜʣʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʩ ʜʚʫʭʧʦʟʠʮʠʦʥʥʦʡ ʠ ʯʝʪʳʨʝʭʧʦʟʠʮʠʦʥʥʦʡ 

ʤʦʜʫʣʷʮʠʝʡ ʦʪ ʯʘʩʪʦʪʥʦʛʦ ʨʘʟʥʦʩʘ ʤʝʞʜʫ ʩʦʩʝʜʥʠʤʠ ʨʘʜʠʦʩʪʚʦʣʘʤʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʨʠʚʝʜʝʥʘ ʚ 

ʪʘʙʣʠʮʘʭ ʂ.2 ʠ ʂ.3.  
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ɼʣ̫ ʜʠʘʧʘʟʦʥʦʚ ʯʘʩʪʦʪ 

ʦʪ 4 ʜʦ 57 ɻɻʮ 

 

+1 

  

 

 
-23 

-25 

 

 

-45 

ɼʣ̫ ʜʠʘʧʘʟʦʥʦʚ ʯʘʩʪʦʪ 

 

ʦʪ 0,06 ʜʦ 2 ɻɻʮ

 

ʜɹ 

 (ʦʪʥʦʩʠʪʝʣɹʥʦ ʥʝʩʫɦ ʝʡ ʯʘʩʪʦʪr) 

fo  f1 f2 f3 f4 f5 f6 f7

-30

 
ʈʠʩʫʥʦʢ ʂ.2 - ʄʘʩʢʘ ʩʧʝʢʪʨʘ ʠʟʣʫʯʘʝʤʦʛʦ ʩʠʛʥʘʣʘ ʜʣʷ ʦʙʦʨʫʜʦʚʘʥʠʷ  

ʩ ʜʚʫʭʧʦʟʠʮʠʦʥʥʦʡ ʠ ʯʝʪʳʨʝʭʧʦʟʠʮʠʦʥʥʦʡ ʤʦʜʫʣʷʮʠʝʡ 

ʇʨʠʤʝʯʘʥʠʝ:  

ʈʝʞʠʤ ʠʟʤʝʨʝʥʠʷ: ʐʠʨʠʥʘ ʧʦʣʦʩʳ ʧʨʦʧʫʩʢʘʥʠʷ ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʬʠʣʴʪʨʘ ʧʦ ʇʏ ï 100 ʢɻʮ 

 

ʊʘʙʣʠʮʘ ʂ.2 - ɿʘʚʠʩʠʤʦʩʪʴ ʧʘʨʘʤʝʪʨʦʚ ʤʘʩʢʠ ʩʧʝʢʪʨʘ ʠʟʣʫʯʘʝʤʦʛʦ ʩʠʛʥʘʣʘ ʜʣʷ ʦʙʦʨʫʜʦʚʘʥʠʷ  

ʩ ʜʚʫʭʧʦʟʠʮʠʦʥʥʦʡ ʠ ʯʝʪʳʨʝʭʧʦʟʠʮʠʦʥʥʦʡ ʤʦʜʫʣʷʮʠʝʡ ʦʪ ʯʘʩʪʦʪʥʦʛʦ ʨʘʟʥʦʩʘ  

ʤʝʞʜʫ ʩʦʩʝʜʥʠʤʠ ʨʘʜʠʦʩʪʚʦʣʘʤʠ ʜʣʷ ʜʠʘʧʘʟʦʥʦʚ ʯʘʩʪʦʪ ʦʪ 0,06 ʜʦ 2 ɻɻʮ 
ʏʘʩʪʦʪʥʳʡ ʨʘʟʥʦʩ ʤʝʞʜʫ 

ʩʦʩʝʜʥʠʤʠ ʨʘʜʠʦʩʪʚʦʣʘʤʠ 

ʦʙʦʨʫʜʦʚʘʥʠʷ (ʈʏ), ʄɻʮ 

ʏʘʩʪʦʪʘ, ʄɻʮ 

f1,  

+1ʜɹ 

f2,  

ʤʠʥʫʩ 25ʜɹ 

f3,  

ʤʠʥʫʩ 25ʜɹ 

f4,  

ʤʠʥʫʩ 30ʜɹ 

f6,  

ʤʠʥʫʩ 45ʜɹ 

f7,  

ʤʠʥʫʩ 45ʜɹ 

ɼʚʫʭʧʦʟʠʮʠʦʥʥʘʷ ʤʦʜʫʣʷʮʠʷ 

0,025 0,012 0,018 0,025 0,028 0,04 0,0625 

0,075 0,036 0,054 0,075 0,086 0,12 0,1875 

0,25 0,11 0,17 0,23 0,2725 0,4 0,625 

0,5 (0,465) 0,21 0,325 0,45 0,5375 0,8 1,25 

1 (0,93) 0,42 0,65 0,9 1,075 1,6 2,5 

ʦʪ 1,75 ʜʦ 2 0,7 1,4 1,75 2,1875 3,5 2,5 ³ ʈʏ 

ʦʪ 3,5 ʜʦ 5 1,5  3 3,5  4,225 6,4 2,5 ³ ʈʏ 

ʦʪ 7 ʜʦ 10 3,3  6,1 6,8  8,3 12,8 2,5 ³ ʈʏ 

ʦʪ 13,75 ʜʦ 20 6  11,6 13  15,25 22 2,5 ³ ʈʏ 

ʦʪ 27,5 ʜʦ 40 12  24,2 26  30,75 45 2,5 ³ ʈʏ 

56 24 50 60 65 80 2,5 ³ ʈʏ 

ʏʝʪʳʨʝʭʧʦʟʠʮʠʦʥʥʘʷ ʤʦʜʫʣʷʮʠʷ 

0,025 0,012 0,018 0,025 0,028 0,04 0,0625 

0,075 0,036 0,054 0,075 0,086 0,12 0,1875 

0,25 0,11 0,17 0,23 0,2725 0,4 0,625 

0,5 (0,465) 0,21 0,325 0,45 0,5375 0,8 1,25 

1 (0,93) 0,42 0,65 0,9 1,075 1,6 2,5 

ʦʪ 1,75 ʜʦ 2 0,7 1,4 1,75 2,1875 3,5 2,5 ³ ʈʏ 

ʦʪ 3,5 ʜʦ 5 1,4 2,8 3,5 4,375 7 2,5 ³ ʈʏ 

ʦʪ 7 ʜʦ 10 2,7 5,6 6,5 8,125 13 2,5 ³ ʈʏ 

ʦʪ 13,75 ʜʦ 20 5,4 11,2 13 16,25 26 2,5 ³ ʈʏ 

ʦʪ 27,5 ʜʦ 40 11 19 25 30 45 2,5 ³ ʈʏ 
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ʊʘʙʣʠʮʘ ʂ.3 - ɿʘʚʠʩʠʤʦʩʪʴ ʧʘʨʘʤʝʪʨʦʚ ʤʘʩʢʠ ʩʧʝʢʪʨʘ ʠʟʣʫʯʘʝʤʦʛʦ ʩʠʛʥʘʣʘ ʜʣʷ ʦʙʦʨʫʜʦʚʘʥʠʷ  

ʩ ʜʚʫʭʧʦʟʠʮʠʦʥʥʦʡ ʠ ʯʝʪʳʨʝʭʧʦʟʠʮʠʦʥʥʦʡ ʤʦʜʫʣʷʮʠʝʡ ʦʪ ʯʘʩʪʦʪʥʦʛʦ ʨʘʟʥʦʩʘ  

ʤʝʞʜʫ ʩʦʩʝʜʥʠʤʠ ʨʘʜʠʦʩʪʚʦʣʘʤʠ ʜʣʷ ʜʠʘʧʘʟʦʥʦʚ ʯʘʩʪʦʪ ʦʪ 4 ʜʦ 57 ɻɻʮ 
ʏʘʩʪʦʪʥʳʡ ʨʘʟʥʦʩ ʤʝʞʜʫ 

ʩʦʩʝʜʥʠʤʠ ʨʘʜʠʦʩʪʚʦʣʘʤʠ 

ʦʙʦʨʫʜʦʚʘʥʠʷ (ʈʏ), ʄɻʮ 

ʏʘʩʪʦʪʘ, ʄɻʮ 

f1,  

+1ʜɹ 

f2,  

ʤʠʥʫʩ 23ʜɹ 

f3,  

ʤʠʥʫʩ 23ʜɹ 

f5,  

ʤʠʥʫʩ 30ʜɹ 

f6,  

ʤʠʥʫʩ 45ʜɹ 

f7,  

ʤʠʥʫʩ 45ʜɹ 

ɼʚʫʭʧʦʟʠʮʠʦʥʥʘʷ ʤʦʜʫʣʷʮʠʷ 

0,025 0,012 0,018 0,025 0,02977 0,04 0,0625 

0,075 0,036 0,054 0,075 0,089 0,12 0,1875 

0,25 0,11 0,17 0,23 0,284 0,4 0,625 

0,5 (0,465) 0,21 0,325 0,45 0,5613 0,8 1,25 

1 (0,93) 0,42 0,65 0,9 1,123 1,6 2,5 

ʦʪ 1,75 ʜʦ 2 0,7 1,4 1,75 2,31 3,5 2,5 ³ ʈʏ 

ʦʪ 3,5 ʜʦ 5 1,5  3 3,5  4,42 6,4 2,5 ³ ʈʏ 

ʦʪ 7 ʜʦ 10 3,3  6,1 6,8  8,709 12,8 2,5 ³ ʈʏ 

ʦʪ 13,75 ʜʦ 20 6  11,6 13  15,86 22 2,5 ³ ʈʏ 

ʦʪ 27,5 ʜʦ 40 12  24,2 26  32,04 45 2,5 ³ ʈʏ 

56 24 50 60 66,36 80 2,5 ³ ʈʏ 

ʏʝʪʳʨʝʭʧʦʟʠʮʠʦʥʥʘʷ ʤʦʜʫʣʷʮʠʷ 

0,025 0,012 0,018 0,025 0,02977 0,04 0,0625 

0,075 0,036 0,054 0,075 0,089 0,12 0,1875 

0,25 0,11 0,17 0,23 0,284 0,4 0,625 

0,5 (0,465) 0,21 0,325 0,45 0,5613 0,8 1,25 

1 (0,93) 0,42 0,65 0,9 1,123 1,6 2,5 

ʦʪ 1,75 ʜʦ 2 0,7 1,4 1,75 2,31 3,5 2,5 ³ ʈʏ 

ʦʪ 3,5 ʜʦ 5 1,4 2,8 3,5 4,61 7 2,5 ³ ʈʏ 

ʦʪ 7 ʜʦ 10 2,7 5,6 6,5 8,56 13 2,5 ³ ʈʏ 

ʦʪ 13,75 ʜʦ 20 5,4 11,2 13 17,13 26 2,5 ³ ʈʏ 

ʦʪ 27,5 ʜʦ 40 11 19 25 31,36 45 2,5 ³ ʈʏ 

ʄʘʩʢʘ ʩʧʝʢʪʨʘ ʠʟʣʫʯʘʝʤʦʛʦ ʩʠʛʥʘʣʘ ʜʣʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʨʠ ʤʦʜʫʣʷʮʠʠ ʩ ʯʠʩʣʦʤ ʧʦʟʠʮʠʡ 16 

ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩʫʥʢʝ ʂ.3. ɿʘʚʠʩʠʤʦʩʪʴ ʧʘʨʘʤʝʪʨʦʚ ʤʘʩʢʠ ʩʧʝʢʪʨʘ ʠʟʣʫʯʘʝʤʦʛʦ ʩʠʛʥʘʣʘ ʜʣʷ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʨʠ ʤʦʜʫʣʷʮʠʠ ʩ ʯʠʩʣʦʤ ʧʦʟʠʮʠʡ 16 ʦʪ ʯʘʩʪʦʪʥʦʛʦ ʨʘʟʥʦʩʘ ʤʝʞʜʫ ʩʦʩʝʜʥʠʤʠ 

ʨʘʜʠʦʩʪʚʦʣʘʤʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʨʠʚʝʜʝʥʘ ʚ ʪʘʙʣʠʮʝ ʂ.4.  

 
 

       0                          f1            f2             f3             f5             f6     

(ʦʪʥʦʩʠʪʝʣɹʥʦ 

 ʥʝʩʫɦ ʝʡ ʯʘʩʪʦʪr) 

 

 

+1 

 

 
 

 
  

-32 

-37 

 

 

-55 

 
 

 

ɼʣ̫ ʜʠʘʧʘʟʦʥʦʚ ʯʘʩʪʦʪ 

ʦʪ 0,06 ʜʦ 2 ɻɻʮ 

ɼʣ̫ ʜʠʘʧʘʟʦʥʦʚ ʯʘʩʪʦʪ 

ʦʪ 4 ʜʦ 57 ɻɻʮ 

ʜɹ 

 

-30

f4

 
ʈʠʩʫʥʦʢ ʂ.3 - ʄʘʩʢʘ ʩʧʝʢʪʨʘ ʠʟʣʫʯʘʝʤʦʛʦ ʩʠʛʥʘʣʘ ʜʣʷ ʦʙʦʨʫʜʦʚʘʥʠʷ  

ʧʨʠ ʤʦʜʫʣʷʮʠʠ ʩ ʯʠʩʣʦʤ ʧʦʟʠʮʠʡ 16 

ʇʨʠʤʝʯʘʥʠʝ:  

ʈʝʞʠʤ ʠʟʤʝʨʝʥʠʷ: ʐʠʨʠʥʘ ʧʦʣʦʩʳ ʧʨʦʧʫʩʢʘʥʠʷ ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʬʠʣʴʪʨʘ ʧʦ ʇʏ ï 100 ʢɻʮ 
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ʊʘʙʣʠʮʘ ʂ.4 - ɿʘʚʠʩʠʤʦʩʪʴ ʧʘʨʘʤʝʪʨʦʚ ʤʘʩʢʠ ʩʧʝʢʪʨʘ ʠʟʣʫʯʘʝʤʦʛʦ ʩʠʛʥʘʣʘ ʜʣʷ ʦʙʦʨʫʜʦʚʘʥʠʷ  

ʧʨʠ ʤʦʜʫʣʷʮʠʠ ʩ ʯʠʩʣʦʤ ʧʦʟʠʮʠʡ 16 ʦʪ ʯʘʩʪʦʪʥʦʛʦ ʨʘʟʥʦʩʘ ʤʝʞʜʫ ʩʦʩʝʜʥʠʤʠ ʨʘʜʠʦʩʪʚʦʣʘʤʠ 
ʏʘʩʪʦʪʥʳʡ ʨʘʟʥʦʩ ʤʝʞʜʫ 

ʩʦʩʝʜʥʠʤʠ ʨʘʜʠʦʩʪʚʦʣʘʤʠ 

ʦʙʦʨʫʜʦʚʘʥʠʷ (ʈʏ), ʄɻʮ 

ʏʘʩʪʦʪʘ, ʄɻʮ 

f1,  

+1ʜɹ 

f2,  

ʤʠʥʫʩ 30ʜɹ 

f3,  

ʤʠʥʫʩ 32ʜɹ 

f4  

ʤʠʥʫʩ 

32(37)ʜɹ 

f5,  

ʤʠʥʫʩ 55ʜɹ 

f6,  

ʤʠʥʫʩ 55ʜɹ 

0,025  0,012 0,0176 0,018 0,025 0,04 0,0625 

0,075  0,036 0,0529 0,054 0,075 0,12 0,1875 

0,25 0,11 0,166 0,17 0,23 0,4 0,625 

0,5 (0,465) 0,21 0,318 0,325 0,45 0,8 1,25 

1 (0,93) 0,42 0,636 0,65 0,9 1,6 2,5 ³ ʈʏ 

ʦʪ 1,75 ʜʦ 2 0,7 1,357 1,4 1,75 3,5 2,5 ³ ʈʏ 

ʦʪ 3,5 ʜʦ 5 1,4 2,71 2,8 3,5 7 2,5 ³ ʈʏ 

ʦʪ 7 ʜʦ 10 2,8 5,43 5,6 7 14 2,5 ³ ʈʏ 

ʦʪ 13,75 ʜʦ 20 5,6 10,86 11,2 14 28 2,5 ³ ʈʏ 

ʦʪ 27,5 ʜʦ 40 11,2 21,53 22,2 28 56 2,5 ³ ʈʏ 

 

ʄʘʩʢʘ ʩʧʝʢʪʨʘ ʠʟʣʫʯʘʝʤʦʛʦ ʩʠʛʥʘʣʘ ʜʣʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʨʠ ʤʦʜʫʣʷʮʠʠ ʩ ʯʠʩʣʦʤ ʧʦʟʠʮʠʡ 32 

ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩʫʥʢʝ ʂ.4. ɿʘʚʠʩʠʤʦʩʪʴ ʧʘʨʘʤʝʪʨʦʚ ʤʘʩʢʠ ʩʧʝʢʪʨʘ ʠʟʣʫʯʘʝʤʦʛʦ ʩʠʛʥʘʣʘ ʜʣʷ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʨʠ ʤʦʜʫʣʷʮʠʠ ʩ ʯʠʩʣʦʤ ʧʦʟʠʮʠʡ 32 ʦʪ ʯʘʩʪʦʪʥʦʛʦ ʨʘʟʥʦʩʘ ʤʝʞʜʫ ʩʦʩʝʜʥʠʤʠ 

ʨʘʜʠʦʩʪʚʦʣʘʤʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʨʠʚʝʜʝʥʘ ʚ ʪʘʙʣʠʮʝ ʂ.5. 

 
 ʜɹ 

       0                     f1              f2          f3          f4          f5     

(ʦʪʥʦʩʠʪʝʣʴʥʦ  

 ʥʝʩʫʱʝʡ ʯʘʩʪʦʪʳ) 
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-30 

 -35 

  

 

  

 

-60  
 

 

 
ʈʠʩʫʥʦʢ ʂ.4 - ʄʘʩʢʘ ʩʧʝʢʪʨʘ ʠʟʣʫʯʘʝʤʦʛʦ ʩʠʛʥʘʣʘ ʜʣʷ ʦʙʦʨʫʜʦʚʘʥʠʷ  

ʧʨʠ ʤʦʜʫʣʷʮʠʠ ʩ ʯʠʩʣʦʤ ʧʦʟʠʮʠʡ 32 

ʇʨʠʤʝʯʘʥʠʝ:  

ʈʝʞʠʤ ʠʟʤʝʨʝʥʠʷ: ʐʠʨʠʥʘ ʧʦʣʦʩʳ ʧʨʦʧʫʩʢʘʥʠʷ ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʬʠʣʴʪʨʘ ʧʦ ʇʏ ï 100 ʢɻʮ 

 

ʊʘʙʣʠʮʘ ʂ.5 - ɿʘʚʠʩʠʤʦʩʪʴ ʧʘʨʘʤʝʪʨʦʚ ʤʘʩʢʠ ʩʧʝʢʪʨʘ ʠʟʣʫʯʘʝʤʦʛʦ ʩʠʛʥʘʣʘ ʜʣʷ ʦʙʦʨʫʜʦʚʘʥʠʷ  

ʧʨʠ ʤʦʜʫʣʷʮʠʠ ʩ ʯʠʩʣʦʤ ʧʦʟʠʮʠʡ 32 ʦʪ ʯʘʩʪʦʪʥʦʛʦ ʨʘʟʥʦʩʘ ʤʝʞʜʫ ʩʦʩʝʜʥʠʤʠ ʨʘʜʠʦʩʪʚʦʣʘʤʠ 
ʏʘʩʪʦʪʥʳʡ ʨʘʟʥʦʩ ʤʝʞʜʫ 

ʩʦʩʝʜʥʠʤʠ ʨʘʜʠʦʩʪʚʦʣʘʤʠ (ʈʏ), 

ʄɻʮ 

ʏʘʩʪʦʪʘ, ʄɻʮ 

f1,  

+1ʜɹ 

f2,  

ʤʠʥʫʩ 30ʜɹ 

f3,  

ʤʠʥʫʩ 35ʜɹ 

f4,  

ʤʠʥʫʩ 60ʜɹ 

f5,  

ʤʠʥʫʩ 60ʜɹ 

ʦʪ 7 ʜʦ 10 2,8 5,6 7 12,25 2,5 ³ ʈʏ 

ʦʪ 13,75 ʜʦ 20 5,6 11,2 14 24,5 2,5 ³ ʈʏ 

ʦʪ 27,5 ʜʦ 40 11,2 14 24,5 45 2,5 ³ ʈʏ 

56 22,5 33 65 74 2,5 ³ ʈʏ 

ʄʘʩʢʘ ʩʧʝʢʪʨʘ ʠʟʣʫʯʘʝʤʦʛʦ ʩʠʛʥʘʣʘ ʜʣʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʨʠ ʤʦʜʫʣʷʮʠʠ ʩ ʯʠʩʣʦʤ ʧʦʟʠʮʠʡ 64 

ʠʣʠ 128 ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩʫʥʢʝ ʂ.5. ɿʘʚʠʩʠʤʦʩʪʴ ʧʘʨʘʤʝʪʨʦʚ ʤʘʩʢʠ ʩʧʝʢʪʨʘ ʠʟʣʫʯʘʝʤʦʛʦ ʩʠʛʥʘʣʘ 

ʜʣʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʨʠ ʤʦʜʫʣʷʮʠʠ ʩ ʯʠʩʣʦʤ ʧʦʟʠʮʠʡ 64 ʠʣʠ 128 ʦʪ ʯʘʩʪʦʪʥʦʛʦ ʨʘʟʥʦʩʘ ʤʝʞʜʫ 

ʩʦʩʝʜʥʠʤʠ ʨʘʜʠʦʩʪʚʦʣʘʤʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʨʠʚʝʜʝʥʘ ʚ ʪʘʙʣʠʮʝ ʂ.6. 



 

 55  

 
 ʜɹ 

       0                      f 1      f2      f3           f5      f6   f7           f8  

(ʦʪʥʦʩʠʪʝʣɹʥʦ  

 ʥʝʩʫɦ ʝʡ ʯʘʩʪʦʪr)  
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f4

 
ʈʠʩʫʥʦʢ ʂ.5 - ʄʘʩʢʘ ʩʧʝʢʪʨʘ ʠʟʣʫʯʘʝʤʦʛʦ ʩʠʛʥʘʣʘ ʜʣʷ ʦʙʦʨʫʜʦʚʘʥʠʷ  

ʧʨʠ ʤʦʜʫʣʷʮʠʠ ʩ ʯʠʩʣʦʤ ʧʦʟʠʮʠʡ 64 ʠʣʠ 128 

ʇʨʠʤʝʯʘʥʠʝ:  

ʈʝʞʠʤ ʠʟʤʝʨʝʥʠʷ: ʐʠʨʠʥʘ ʧʦʣʦʩʳ ʧʨʦʧʫʩʢʘʥʠʷ ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʬʠʣʴʪʨʘ ʧʦ ʇʏ ï 100 ʢɻʮ 

 

ʊʘʙʣʠʮʘ ʂ.6 - ɿʘʚʠʩʠʤʦʩʪʴ ʧʘʨʘʤʝʪʨʦʚ ʤʘʩʢʠ ʩʧʝʢʪʨʘ ʠʟʣʫʯʘʝʤʦʛʦ ʩʠʛʥʘʣʘ ʜʣʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʨʠ 

ʤʦʜʫʣʷʮʠʠ ʩ ʯʠʩʣʦʤ ʧʦʟʠʮʠʡ 64 ʠʣʠ 128 ʦʪ ʯʘʩʪʦʪʥʦʛʦ ʨʘʟʥʦʩʘ ʤʝʞʜʫ ʩʦʩʝʜʥʠʤʠ ʨʘʜʠʦʩʪʚʦʣʘʤʠ 
ʏʘʩʪʦʪʥʳʡ ʨʘʟʥʦʩ 

ʤʝʞʜʫ ʩʦʩʝʜʥʠʤʠ 

ʨʘʜʠʦʩʪʚʦʣʘʤʠ 

ʦʙʦʨʫʜʦʚʘʥʠʷ (ʈʏ), 

ʄɻʮ 

ʏʘʩʪʦʪʘ, ʄɻʮ 

f1, 

+1ʜɹ 

f2, 

ʤʠʥʫʩ 10ʜɹ 

f3, 

ʤʠʥʫʩ 30ʜɹ 

f4, 

ʤʠʥʫʩ 32ʜɹ 

f5, 

ʤʠʥʫʩ 36ʜɹ 

f6, 

ʤʠʥʫʩ 45ʜɹ 

f7, 

ʤʠʥʫʩ 55ʜɹ 

f8, 

ʤʠʥʫʩ 55ʜɹ 

ʦʪ 13,75 ʜʦ 20 6 7,2 7,75 7,8 8,5 20 25 2,5 ³ ʈʏ 

ʦʪ 27,5 ʜʦ 40 12 14,5 15,4 15,5 17 40 50 2,5 ³ ʈʏ 

56 24 29 30,8 31 34 80 100 2,5 ³ ʈʏ 

 

ɺ ʩʣʫʯʘʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ OFDM ʩʧʝʢʪʨ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʚʳʰʝʧʨʠʚʝʜʝʥʥʳʤ ʤʘʩʢʘʤ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʝʪʦʜʦʤ ʤʦʜʫʣʷʮʠʠ ʥʝʩʫʱʠʭ ʠ ʠʩʧʦʣʴʟʫʝʤʳʤ ʯʘʩʪʦʪʥʳʤ ʨʘʟʥʦʩʦʤ ʤʝʞʜʫ 

ʩʦʩʝʜʥʠʤʠ ʨʘʜʠʦʩʪʚʦʣʘʤʠ ʦʙʦʨʫʜʦʚʘʥʠʷ. 
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ʇʨʠʣʦʞʝʥʠʝ ʃ 

(ʦʙʷʟʘʪʝʣʴʥʦʝ) 

 

ʇʘʨʘʤʝʪʨʳ ʩʧʝʢʪʨʘ ʜʣʷ ʮʠʬʨʦʚʳʭ ʨʘʜʠʦʨʝʣʝʡʥʳʭ ʩʠʩʪʝʤ ʩʚʷʟʠ ʩʠʥʭʨʦʥʥʦʡ 

ʮʠʬʨʦʚʦʡ ʠʝʨʘʨʭʠʠ 

ʄʘʩʢʠ ʩʧʝʢʪʨʦʚ ʠʟʣʫʯʘʝʤʳʭ ʩʠʛʥʘʣʦʚ ʮʠʬʨʦʚʳʭ ʨʘʜʠʦʨʝʣʝʡʥʳʭ ʩʠʩʪʝʤ ʩʚʷʟʠ ʩʠʥʭʨʦʥʥʦʡ 

ʮʠʬʨʦʚʦʡ ʠʝʨʘʨʭʠʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʢʦʨʦʩʪʠ ʧʝʨʝʜʘʯʠ ʮʠʬʨʦʚʦʛʦ ʩʠʛʥʘʣʘ, ʤʝʪʦʜʘ ʤʦʜʫʣʷʮʠʠ, 

ʜʠʘʧʘʟʦʥʘ ʠ ʰʘʛʘ ʩʝʪʢʠ ʯʘʩʪʦʪ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩʫʥʢʘʭ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ OFDM 

ʩʧʝʢʪʨ ʠʟʣʫʯʘʝʤʦʛʦ ʩʠʛʥʘʣʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʥʠʞʝ ʧʨʠʚʝʜʝʥʥʳʤ ʤʘʩʢʘʤ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʠʩʧʦʣʴʟʫʝʤʦʡ ʩʢʦʨʦʩʪʴʶ ʧʝʨʝʜʘʯʠ ʩʠʛʥʘʣʘ, ʤʝʪʦʜʦʤ ʤʦʜʫʣʷʮʠʠ ʥʝʩʫʱʠʭ ʠ ʯʘʩʪʦʪʥʳʤ ʨʘʟʥʦʩʦʤ 

ʤʝʞʜʫ ʩʦʩʝʜʥʠʤʠ ʨʘʜʠʦʩʪʚʦʣʘʤʠ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ʄʘʩʢʘ ʩʧʝʢʪʨʘ ʠʟʣʫʯʘʝʤʦʛʦ ʩʠʛʥʘʣʘ ʜʣʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʩ 4-ʧʦʟʠʮʠʦʥʥʦʡ ʤʦʜʫʣʷʮʠʝʡ ʩʦ 

ʩʢʦʨʦʩʪʴʶ ʧʝʨʝʜʘʯʠ ʮʠʬʨʦʚʦʛʦ ʩʠʛʥʘʣʘ 51 ʄʙʠʪ/ʩ ʩ ʰʘʛʦʤ ʩʝʪʢʠ ʯʘʩʪʦʪ 55 ʠʣʠ 56 ʄɻʮ ʩ 

ʩʦʩʝʜʥʠʤʠ ʩʪʚʦʣʘʤʠ ʚ ʦʜʠʥʘʢʦʚʦʡ ʧʦʣʷʨʠʟʘʮʠʠ ʜʣʷ ʜʠʘʧʘʟʦʥʦʚ ʯʘʩʪʦʪ ʦʪ 8 ʜʦ 57 ɻɻʮ ʧʨʠʚʝʜʝʥʘ 

ʥʘ ʨʠʩʫʥʢʝ ʃ.1. 
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32  40  70  
Ȳȩɜ 

(ɔɘɓɔɗɎɘɋɑɢɓɔ ɓɋɗəɟɋɏ ɝɆɗɘɔɘɡ) 

2,5 ³ ɞɆɉ ɗɋɘɐɎ 
ɝɆɗɘɔɘ Ɉ Ȳȩɜ 

50  

-30  

 
ʈʠʩʫʥʦʢ ʃ.1 - ʄʘʩʢʘ ʩʧʝʢʪʨʘ ʠʟʣʫʯʘʝʤʦʛʦ ʩʠʛʥʘʣʘ ʜʣʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʩ 4-ʧʦʟʠʮʠʦʥʥʦʡ ʤʦʜʫʣʷʮʠʝʡ 

ʩʦ ʩʢʦʨʦʩʪʴʶ ʧʝʨʝʜʘʯʠ ʮʠʬʨʦʚʦʛʦ ʩʠʛʥʘʣʘ 51 ʄʙʠʪ/ʩ ʩ ʰʘʛʦʤ ʩʝʪʢʠ ʯʘʩʪʦʪ 55 ʠʣʠ 56 ʄɻʮ ʩ 

ʩʦʩʝʜʥʠʤʠ ʩʪʚʦʣʘʤʠ ʚ ʦʜʠʥʘʢʦʚʦʡ ʧʦʣʷʨʠʟʘʮʠʠ ʜʣʷ ʜʠʘʧʘʟʦʥʦʚ ʯʘʩʪʦʪ ʦʪ 8 ʜʦ 57 ɻɻʮ 

ʇʨʠʤʝʯʘʥʠʝ:  

ʈʝʞʠʤ ʠʟʤʝʨʝʥʠʷ: ʐʠʨʠʥʘ ʧʦʣʦʩʳ ʧʨʦʧʫʩʢʘʥʠʷ ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʬʠʣʴʪʨʘ ʧʦ ʇʏ ï 100 ʢɻʮ 

 

ʄʘʩʢʘ ʩʧʝʢʪʨʘ ʠʟʣʫʯʘʝʤʦʛʦ ʩʠʛʥʘʣʘ ʜʣʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʩ 8-ʧʦʟʠʮʠʦʥʥʦʡ ʤʦʜʫʣʷʮʠʝʡ ʜʣʷ 

ʜʠʘʧʘʟʦʥʦʚ ʯʘʩʪʦʪ ʦʪ 2 ʜʦ 57 ɻɻʮ ʩʦ ʩʢʦʨʦʩʪʴʶ ʧʝʨʝʜʘʯʠ ʮʠʬʨʦʚʦʛʦ ʩʠʛʥʘʣʘ 51 ʄʙʠʪ/ʩ ʩ ʰʘʛʦʤ 

ʩʝʪʢʠ ʯʘʩʪʦʪ ʦʪ 27,5 ʜʦ 30 ʄɻʮ ʩ ʩʦʩʝʜʥʠʤʠ ʩʪʚʦʣʘʤʠ ʢʘʢ ʚ ʦʜʠʥʘʢʦʚʦʡ, ʪʘʢ ʠ ʦʨʪʦʛʦʥʘʣʴʥʦʡ 

ʧʦʣʷʨʠʟʘʮʠʠ ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩʫʥʢʝ ʃ.2. 
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18  2,5 ³ ɞɆɉ ɗɋɘɐɎ 
ɝɆɗɘɔɘ Ɉ Ȳȩɜ 

 
ʈʠʩʫʥʦʢ ʃ.2 - ʄʘʩʢʘ ʩʧʝʢʪʨʘ ʠʟʣʫʯʘʝʤʦʛʦ ʩʠʛʥʘʣʘ ʜʣʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʩ 8-ʧʦʟʠʮʠʦʥʥʦʡ ʤʦʜʫʣʷʮʠʝʡ 

ʜʣʷ ʜʠʘʧʘʟʦʥʦʚ ʯʘʩʪʦʪ ʦʪ 2 ʜʦ 57 ɻɻʮ ʩʦ ʩʢʦʨʦʩʪʴʶ ʧʝʨʝʜʘʯʠ ʮʠʬʨʦʚʦʛʦ ʩʠʛʥʘʣʘ 51 ʄʙʠʪ/ʩ ʩ 

ʰʘʛʦʤ ʩʝʪʢʠ ʯʘʩʪʦʪ ʦʪ 27,5 ʜʦ 30 ʄɻʮ ʩ ʩʦʩʝʜʥʠʤʠ ʩʪʚʦʣʘʤʠ  

ʢʘʢ ʚ ʦʜʠʥʘʢʦʚʦʡ, ʪʘʢ ʠ ʦʨʪʦʛʦʥʘʣʴʥʦʡ ʧʦʣʷʨʠʟʘʮʠʠ 

ʇʨʠʤʝʯʘʥʠʝ:  

ʈʝʞʠʤ ʠʟʤʝʨʝʥʠʷ: ʐʠʨʠʥʘ ʧʦʣʦʩʳ ʧʨʦʧʫʩʢʘʥʠʷ ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʬʠʣʴʪʨʘ ʧʦ ʇʏ ï 100 ʢɻʮ 

 

ʄʘʩʢʘ ʩʧʝʢʪʨʘ ʠʟʣʫʯʘʝʤʦʛʦ ʩʠʛʥʘʣʘ ʜʣʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʩ 16-/32-/64-ʧʦʟʠʮʠʦʥʥʦʡ ʤʦʜʫʣʷʮʠʝʡ 

ʜʣʷ ʜʠʘʧʘʟʦʥʦʚ ʯʘʩʪʦʪ ʦʪ 2 ʜʦ 40 ɻɻʮ ʩʦ ʩʢʦʨʦʩʪʴʶ ʧʝʨʝʜʘʯʠ ʮʠʬʨʦʚʦʛʦ ʩʠʛʥʘʣʘ 51 ʄʙʠʪ/ʩ ʩ 

ʰʘʛʦʤ ʩʝʪʢʠ ʯʘʩʪʦʪ 20 ʄɻʮ (ʦʪ 27,5 ʜʦ 30 ʄɻʮ) ʩ ʩʦʩʝʜʥʠʤʠ ʩʪʚʦʣʘʤʠ ʚ ʦʜʠʥʘʢʦʚʦʡ ʧʦʣʷʨʠʟʘʮʠʠ 

ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩʫʥʢʝ ʃ.3. 
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ɼʣʷ ʦʙʦʨʫʜʦʚʘʥʠʷ 

ʜʠʘʧʘʟʦʥʦʚ ʯʘʩʪʦʪ 

ʦʪ 13 ʜʦ 40 ɻɻʮ   

ʦʪ 2 ʜʦ 11 ɻɻʮ 

-30  

ï 
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2,5 ³ ɞɆɉ ɗɋɘɐɎ 
ɝɆɗɘɔɘ Ɉ  Ȳȩɜ 

 
ʈʠʩʫʥʦʢ ʃ.3 - ʄʘʩʢʘ ʩʧʝʢʪʨʘ ʠʟʣʫʯʘʝʤʦʛʦ ʩʠʛʥʘʣʘ ʜʣʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʩ 16-/32-/64-ʧʦʟʠʮʠʦʥʥʦʡ 

ʤʦʜʫʣʷʮʠʝʡ ʜʣʷ ʜʠʘʧʘʟʦʥʦʚ ʯʘʩʪʦʪ ʦʪ 2 ʜʦ 40 ɻɻʮ ʩʦ ʩʢʦʨʦʩʪʴʶ ʧʝʨʝʜʘʯʠ ʮʠʬʨʦʚʦʛʦ ʩʠʛʥʘʣʘ 

51 ʄʙʠʪ/ʩ ʩ ʰʘʛʦʤ ʩʝʪʢʠ ʯʘʩʪʦʪ 20 ʄɻʮ (ʦʪ 27,5 ʜʦ 30 ʄɻʮ) ʩ ʩʦʩʝʜʥʠʤʠ ʩʪʚʦʣʘʤʠ  

ʚ ʦʜʠʥʘʢʦʚʦʡ ʧʦʣʷʨʠʟʘʮʠʠ 

ʇʨʠʤʝʯʘʥʠʝ:  

ʈʝʞʠʤ ʠʟʤʝʨʝʥʠʷ: ʐʠʨʠʥʘ ʧʦʣʦʩʳ ʧʨʦʧʫʩʢʘʥʠʷ ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʬʠʣʴʪʨʘ ʧʦ ʇʏ ï 100 ʢɻʮ 

 

ʄʘʩʢʘ ʩʧʝʢʪʨʘ ʠʟʣʫʯʘʝʤʦʛʦ ʩʠʛʥʘʣʘ ʜʣʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʩʦ ʩʢʦʨʦʩʪʴʶ ʧʝʨʝʜʘʯʠ ʮʠʬʨʦʚʦʛʦ 

ʩʠʛʥʘʣʘ 51 ʄʙʠʪ/ʩ ʩ ʰʘʛʦʤ ʩʝʪʢʠ ʯʘʩʪʦʪ 13,75 ʠʣʠ 14 ʄɻʮ ʩ ʩʦʩʝʜʥʠʤʠ ʩʪʚʦʣʘʤʠ ʚ ʦʜʠʥʘʢʦʚʳʭ 

ʧʦʣʷʨʠʟʘʮʠʷʭ ʜʣʷ ʜʠʘʧʘʟʦʥʦʚ ʯʘʩʪʦʪ ʦʪ 13 ʜʦ 18 ɻɻʮ ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩʫʥʢʝ ʃ.4. 
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ʈʠʩʫʥʦʢ ʃ.4 - ʄʘʩʢʘ ʩʧʝʢʪʨʘ ʠʟʣʫʯʘʝʤʦʛʦ ʩʠʛʥʘʣʘ ʜʣʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʩʦ ʩʢʦʨʦʩʪʴʶ ʧʝʨʝʜʘʯʠ 

ʮʠʬʨʦʚʦʛʦ ʩʠʛʥʘʣʘ 51 ʄʙʠʪ/ʩ ʩ ʰʘʛʦʤ ʩʝʪʢʠ ʯʘʩʪʦʪ 13,75 ʠʣʠ 14 ʄɻʮ ʩ ʩʦʩʝʜʥʠʤʠ ʩʪʚʦʣʘʤʠ ʚ 

ʦʜʠʥʘʢʦʚʳʭ ʧʦʣʷʨʠʟʘʮʠʷʭ ʜʣʷ ʜʠʘʧʘʟʦʥʦʚ ʯʘʩʪʦʪ ʦʪ 13 ʜʦ 18 ɻɻʮ 

ʇʨʠʤʝʯʘʥʠʝ:  

ʈʝʞʠʤ ʠʟʤʝʨʝʥʠʷ: ʐʠʨʠʥʘ ʧʦʣʦʩʳ ʧʨʦʧʫʩʢʘʥʠʷ ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʬʠʣʴʪʨʘ ʧʦ ʇʏ ï 100 ʢɻʮ 

 

ʄʘʩʢʘ ʩʧʝʢʪʨʘ ʠʟʣʫʯʘʝʤʦʛʦ ʩʠʛʥʘʣʘ ʜʣʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʩ 16-/32-ʧʦʟʠʮʠʦʥʥʦʡ ʤʦʜʫʣʷʮʠʝʡ ʜʣʷ 

ʜʠʘʧʘʟʦʥʦʚ ʯʘʩʪʦʪ ʦʪ 23 ʜʦ 57 ɻɻʮ ʩ ʩʦʩʝʜʥʠʤʠ ʩʪʚʦʣʘʤʠ ʚ ʦʜʠʥʘʢʦʚʦʡ ʧʦʣʷʨʠʟʘʮʠʠ ʩʦ ʩʢʦʨʦʩʪʴʶ 

ʧʝʨʝʜʘʯʠ ʮʠʬʨʦʚʦʛʦ ʩʠʛʥʘʣʘ 51 ʄʙʠʪ/ʩ ʩ ʰʘʛʦʤ ʩʝʪʢʠ ʯʘʩʪʦʪ 13,75 ʠʣʠ 14 ʄɻʮ (ʩʦ ʩʢʦʨʦʩʪʴʶ 

ʧʝʨʝʜʘʯʠ ʮʠʬʨʦʚʦʛʦ ʩʠʛʥʘʣʘ 155 ʄʙʠʪ/ʩ ʩ ʰʘʛʦʤ ʩʝʪʢʠ ʯʘʩʪʦʪ 55 ʠʣʠ 56 ʄɻʮ ʜʣʷ ʜʠʘʧʘʟʦʥʦʚ 

ʯʘʩʪʦʪ ʦʪ  13 ʜʦ 57 ɻɻʮ) ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩʫʥʢʝ ʃ.5. 
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2,5 ³ ɞɆɉ ɗɋɘɐɎ 
ɝɆɗɘɔɘ Ɉ Ȳȩɜ 

 
ʈʠʩʫʥʦʢ ʃ.5 - ʄʘʩʢʘ ʩʧʝʢʪʨʘ ʠʟʣʫʯʘʝʤʦʛʦ ʩʠʛʥʘʣʘ ʜʣʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʩ 16-/32-ʧʦʟʠʮʠʦʥʥʦʡ 

ʤʦʜʫʣʷʮʠʝʡ ʜʣʷ ʜʠʘʧʘʟʦʥʦʚ ʯʘʩʪʦʪ ʦʪ 23 ʜʦ 57 ɻɻʮ ʩ ʩʦʩʝʜʥʠʤʠ ʩʪʚʦʣʘʤʠ ʚ ʦʜʠʥʘʢʦʚʦʡ 

ʧʦʣʷʨʠʟʘʮʠʠ ʩʦ ʩʢʦʨʦʩʪʴʶ ʧʝʨʝʜʘʯʠ ʮʠʬʨʦʚʦʛʦ ʩʠʛʥʘʣʘ 51 ʄʙʠʪ/ʩ ʩ ʰʘʛʦʤ ʩʝʪʢʠ ʯʘʩʪʦʪ 13,75 ʠʣʠ 

14 ʄɻʮ (ʩʦ ʩʢʦʨʦʩʪʴʶ ʧʝʨʝʜʘʯʠ ʮʠʬʨʦʚʦʛʦ ʩʠʛʥʘʣʘ 155 ʄʙʠʪ/ʩ ʩ ʰʘʛʦʤ ʩʝʪʢʠ ʯʘʩʪʦʪ 55 ʠʣʠ 

56 ʄɻʮ ʜʣʷ ʜʠʘʧʘʟʦʥʦʚ ʯʘʩʪʦʪ ʦʪ 13 ʜʦ 57 ɻɻʮ) 

ʇʨʠʤʝʯʘʥʠʝ:  

ʈʝʞʠʤ ʠʟʤʝʨʝʥʠʷ: ʐʠʨʠʥʘ ʧʦʣʦʩʳ ʧʨʦʧʫʩʢʘʥʠʷ ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʬʠʣʴʪʨʘ ʧʦ ʇʏ ï 100 ʢɻʮ 

 

ʄʘʩʢʘ ʩʧʝʢʪʨʘ ʠʟʣʫʯʘʝʤʦʛʦ ʩʠʛʥʘʣʘ ʜʣʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʩ 64-/128-ʧʦʟʠʮʠʦʥʥʦʡ ʤʦʜʫʣʷʮʠʝʡ 

ʜʣʷ ʜʠʘʧʘʟʦʥʦʚ ʯʘʩʪʦʪ ʦʪ 2 ʜʦ 15 ɻɻʮ ʩ ʰʘʛʦʤ ʩʝʪʢʠ ʯʘʩʪʦʪ 28 ʄɻʮ (ʦʪ 29 ʜʦ 30 ʄɻʮ) ʩʦ 

ʩʢʦʨʦʩʪʴʶ ʧʝʨʝʜʘʯʠ ʮʠʬʨʦʚʦʛʦ ʩʠʛʥʘʣʘ 155 ʄʙʠʪ/ʩ ʩ ʩʦʩʝʜʥʠʤʠ ʩʪʚʦʣʘʤʠ ʚ ʦʜʠʥʘʢʦʚʳʭ 

ʧʦʣʷʨʠʟʘʮʠʷʭ ʠʣʠ 2³155 ʄʙʠʪ/ʩ ʚ ʨʝʞʠʤʝ çcʦ-channelè ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩʫʥʢʝ ʃ.6. 
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-6 

- Ɋɑɥ ɞɆɉɆ ɗɋɘɐɎ ɝɆɗɘɔɘ 28 Ȳȩɜ 
- Ɋɑɥ ɞɆɉɆ ɗɋɘɐɎ ɝɆɗɘɔɘ ɔɘ 29 Ɋɔ 30 Ȳȩɜ 

2,5 ³ ɞɆɉ ɗɋɘɐɎ 
ɝɆɗɘɔɘ, Ȳȩɜ 

-30  

15,86  
(16,8)  

 
 

ʈʠʩʫʥʦʢ ʃ.6 - ʄʘʩʢʘ ʩʧʝʢʪʨʘ ʠʟʣʫʯʘʝʤʦʛʦ ʩʠʛʥʘʣʘ ʜʣʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʩ 64-/128-ʧʦʟʠʮʠʦʥʥʦʡ 

ʤʦʜʫʣʷʮʠʝʡ ʜʣʷ ʜʠʘʧʘʟʦʥʦʚ ʯʘʩʪʦʪ ʦʪ 2 ʜʦ 15 ɻɻʮ ʩ ʰʘʛʦʤ ʩʝʪʢʠ ʯʘʩʪʦʪ 28 ʄɻʮ (ʦʪ 29 ʜʦ 30 ʄɻʮ) 

ʩʦ ʩʢʦʨʦʩʪʴʶ ʧʝʨʝʜʘʯʠ ʮʠʬʨʦʚʦʛʦ ʩʠʛʥʘʣʘ 155 ʄʙʠʪ/ʩ ʩ ʩʦʩʝʜʥʠʤʠ ʩʪʚʦʣʘʤʠ ʚ ʦʜʠʥʘʢʦʚʳʭ 

ʧʦʣʷʨʠʟʘʮʠʷʭ ʠʣʠ 2³155 ʄʙʠʪ/ʩ ʚ ʨʝʞʠʤʝ çcʦ-channelè 

ʇʨʠʤʝʯʘʥʠʝ:  

ʈʝʞʠʤ ʠʟʤʝʨʝʥʠʷ: ʐʠʨʠʥʘ ʧʦʣʦʩʳ ʧʨʦʧʫʩʢʘʥʠʷ ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʬʠʣʴʪʨʘ ʧʦ ʇʏ ï 100 ʢɻʮ 

 

ʄʘʩʢʘ ʩʧʝʢʪʨʘ ʠʟʣʫʯʘʝʤʦʛʦ ʩʠʛʥʘʣʘ ʜʣʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʠʘʧʘʟʦʥʦʚ ʯʘʩʪʦʪ ʦʪ 18 ʜʦ 57 ɻɻʮ ʩʦ 

ʩʢʦʨʦʩʪʴʶ ʧʝʨʝʜʘʯʠ ʮʠʬʨʦʚʦʛʦ ʩʠʛʥʘʣʘ 155 ʄʙʠʪ/ʩ ʩ ʩʦʩʝʜʥʠʤʠ ʩʪʚʦʣʘʤʠ ʚ ʦʜʠʥʘʢʦʚʳʭ 

ʧʦʣʷʨʠʟʘʮʠʷʭ ʩ ʰʘʛʦʤ ʩʝʪʢʠ ʯʘʩʪʦʪ ʦʪ 27,5 ʜʦ 30 ʄɻʮ ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩʫʥʢʝ ʃ.7. 

 

ʦʪ 18 ʜʦ 57 ɻɻʮ ʧʨʠ 

ʤʥʦʛʦʩʪʚʦʣʴʥʦʡ ʩʠʩʪʝʤʝ  
ʠ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ FEC 

 

ɼʣʷ ʦʙʦʨʫʜʦʚʘʥʠʷ 

ʜʠʘʧʘʟʦʥʦʚ ʯʘʩʪʦʪ  

 ʦʪ 18 ʜʦ 57 ɻɻʮ 

 

12  0 
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+ 2 
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-50  

-55  

-36  

14,5  15,5  17  40  50  Ȳȩɜ 

(ɔɘɓɔɗɎɘɋɑɢɓɔ ɓɋɗəɟɋɏ ɝɆɗɘɔɘɡ) 

-45  

2,5 ³ ɞɆɉ ɗɋɘɐɎ ɝɆɗɘɔɘ 
Ɉ Ȳȩɜ 

47  15,4  

-30 

 
ʈʠʩʫʥʦʢ ʃ.7 - ʄʘʩʢʘ ʩʧʝʢʪʨʘ ʠʟʣʫʯʘʝʤʦʛʦ ʩʠʛʥʘʣʘ ʜʣʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʠʘʧʘʟʦʥʦʚ ʯʘʩʪʦʪ ʦʪ 18 ʜʦ 

57 ɻɻʮ ʩʦ ʩʢʦʨʦʩʪʴʶ ʧʝʨʝʜʘʯʠ ʮʠʬʨʦʚʦʛʦ ʩʠʛʥʘʣʘ 155 ʄʙʠʪ/ʩ ʩ ʩʦʩʝʜʥʠʤʠ ʩʪʚʦʣʘʤʠ ʚ ʦʜʠʥʘʢʦʚʳʭ 

ʧʦʣ̫ʨʠʟʘʮʠʷʭ ʩ ʰʘʛʦʤ ʩʝʪʢʠ ʯʘʩʪʦʪ ʦʪ 27,5 ʜʦ 30 ʄɻʮ 

ʇʨʠʤʝʯʘʥʠʝ:  

ʈʝʞʠʤ ʠʟʤʝʨʝʥʠʷ: ʐʠʨʠʥʘ ʧʦʣʦʩʳ ʧʨʦʧʫʩʢʘʥʠʷ ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʬʠʣʴʪʨʘ ʧʦ ʇʏ ï 100 ʢɻʮ 

 



 

 60  

ʄʘʩʢʘ ʩʧʝʢʪʨʘ ʠʟʣʫʯʘʝʤʦʛʦ ʩʠʛʥʘʣʘ ʜʣʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʩ 128-ʧʦʟʠʮʠʦʥʥʦʡ ʤʦʜʫʣʷʮʠʝʡ ʜʣʷ 

ʜʠʘʧʘʟʦʥʦʚ ʯʘʩʪʦʪ ʦʪ 15 ʜʦ 40 ɻɻʮ ʩʦ ʩʢʦʨʦʩʪʴʶ ʧʝʨʝʜʘʯʠ ʮʠʬʨʦʚʦʛʦ ʩʠʛʥʘʣʘ 2ʭ155 ʄʙʠʪ/ʩ ʩ 

ʩʦʩʝʜʥʠʤʠ ʩʪʚʦʣʘʤʠ ʚ ʦʜʠʥʘʢʦʚʦʡ ʧʦʣʷʨʠʟʘʮʠʠ ʠ ʩʦ ʩʢʦʨʦʩʪʴʶ ʧʝʨʝʜʘʯʠ ʮʠʬʨʦʚʦʛʦ ʩʠʛʥʘʣʘ 

4ʭ155 ʄʙʠʪ/ʩ (ʨʝʞʠʤ çco-channelè) ʩ ʰʘʛʦʤ ʩʝʪʢʠ ʯʘʩʪʦʪ 55 ʠʣʠ 56 ʄɻʮ ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩ. ʃ.8. 

 

15 ɻɻʮ 

ɼʣʷ ʦʙʦʨʫʜʦʚʘʥʠʷ 

ʜʠʘʧʘʟʦʥʦʚ ʯʘʩʪʦʪ  

ʦʪ 18 ʜʦ 40 ɻɻʮ 

 

24 0 
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-50  

-55  

-36 

29  31  34  80 10 0 Ȳȩɜ 

(ɔɘɓɔɗɎɘɋɑɢɓɔ ɓɋɗəɟɋɏ ɝɆɗɘɔɘɡ) 

-45  

94  2,5 ³ ɞɆɉ ɗɋɘɐɎ ɝɆɗɘɔɘ 
Ɉ Ȳȩɜ 

30,8  

-30 

 
ʈʠʩʫʥʦʢ ʃ.8 - ʄʘʩʢʘ ʩʧʝʢʪʨʘ ʠʟʣʫʯʘʝʤʦʛʦ ʩʠʛʥʘʣʘ ʜʣʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʩ 128-ʧʦʟʠʮʠʦʥʥʦʡ 

ʤʦʜʫʣʷʮʠʝʡ ʜʣʷ ʜʠʘʧʘʟʦʥʦʚ ʯʘʩʪʦʪ ʦʪ 15 ʜʦ 40 ɻɻʮ ʩʦ ʩʢʦʨʦʩʪʴʶ ʧʝʨʝʜʘʯʠ ʮʠʬʨʦʚʦʛʦ ʩʠʛʥʘʣʘ 

2ʭ155 ʄʙʠʪ/ʩ ʩ ʩʦʩʝʜʥʠʤʠ ʩʪʚʦʣʘʤʠ ʚ ʦʜʠʥʘʢʦʚʦʡ ʧʦʣʷʨʠʟʘʮʠʠ ʠ ʩʦ ʩʢʦʨʦʩʪʴʶ ʧʝʨʝʜʘʯʠ 

ʮʠʬʨʦʚʦʛʦ ʩʠʛʥʘʣʘ 4ʭ155 ʄʙʠʪ/ʩ (ʨʝʞʠʤ çco-channelè) ʩ ʰʘʛʦʤ ʩʝʪʢʠ ʯʘʩʪʦʪ 55 ʠʣʠ 56 ʄɻʮ 

ʇʨʠʤʝʯʘʥʠʝ:  

ʈʝʞʠʤ ʠʟʤʝʨʝʥʠʷ: ʐʠʨʠʥʘ ʧʦʣʦʩʳ ʧʨʦʧʫʩʢʘʥʠʷ ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʬʠʣʴʪʨʘ ʧʦ ʇʏ ï 100 ʢɻʮ 

 

ʄʘʩʢʘ ʩʧʝʢʪʨʘ ʠʟʣʫʯʘʝʤʦʛʦ ʩʠʛʥʘʣʘ ʜʣʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʩ 32-/64-ʧʦʟʠʮʠʦʥʥʦʡ ʤʦʜʫʣʷʮʠʝʡ ʜʣʷ 

ʜʠʘʧʘʟʦʥʦʚ ʯʘʩʪʦʪ ʦʪ 2 ʜʦ 11 ɻɻʮ ʩʦ ʩʢʦʨʦʩʪʴʶ ʧʝʨʝʜʘʯʠ ʮʠʬʨʦʚʦʛʦ ʩʠʛʥʘʣʘ 51 ʄʙʠʪ/ʩ ʩ ʰʘʛʦʤ 

ʩʝʪʢʠ ʯʘʩʪʦʪ 14 ʄɻʮ ʩ ʩʦʩʝʜʥʠʤ ʩʪʚʦʣʦʤ ʚ ʦʨʪʦʛʦʥʘʣʴʥʦʡ ʧʦʣʷʨʠʟʘʮʠʠ ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩʫʥʢʝ ʃ.9. 

 

6 0 

Ɋȧ 
+ 1 
   

-10  

-55  

-35 

7,5  8,5  24  Ȳȩɜ 

(ɔɘɓɔɗɎɘɋɑɢɓɔ ɓɋɗəɟɋɏ ɝɆɗɘɔɘɡ) 

17,5  

-45  

2,5 ³ ɞɆɉ ɗɋɘɐɎ 

ɝɆɗɘɔɘ Ɉ Ȳȩɜ 

8,3  

-30 

 
 

ʈʠʩʫʥʦʢ ʃ.9 - ʄʘʩʢʘ ʩʧʝʢʪʨʘ ʠʟʣʫʯʘʝʤʦʛʦ ʩʠʛʥʘʣʘ ʜʣʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʩ 32-/64-ʧʦʟʠʮʠʦʥʥʦʡ 

ʤʦʜʫʣʷʮʠʝʡ ʜʣʷ ʜʠʘʧʘʟʦʥʦʚ ʯʘʩʪʦʪ ʦʪ 2 ʜʦ 11 ɻɻʮ ʩʦ ʩʢʦʨʦʩʪʴʶ ʧʝʨʝʜʘʯʠ ʮʠʬʨʦʚʦʛʦ ʩʠʛʥʘʣʘ 

51 ʄʙʠʪ/ʩ ʩ ʰʘʛʦʤ ʩʝʪʢʠ ʯʘʩʪʦʪ 14 ʄɻʮ ʩ ʩʦʩʝʜʥʠʤ ʩʪʚʦʣʦʤ ʚ ʦʨʪʦʛʦʥʘʣʴʥʦʡ ʧʦʣʷʨʠʟʘʮʠʠ 

ʇʨʠʤʝʯʘʥʠʝ:  

ʈʝʞʠʤ ʠʟʤʝʨʝʥʠʷ: ʐʠʨʠʥʘ ʧʦʣʦʩʳ ʧʨʦʧʫʩʢʘʥʠʷ ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʬʠʣʴʪʨʘ ʧʦ ʇʏ ï 100 ʢɻʮ 
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ʄʘʩʢʘ ʩʧʝʢʪʨʘ ʠʟʣʫʯʘʝʤʦʛʦ ʩʠʛʥʘʣʘ ʜʣʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʩ 16-/32-/64-ʧʦʟʠʮʠʦʥʥʦʡ ʤʦʜʫʣʷʮʠʝʡ 

ʜʣʷ ʜʠʘʧʘʟʦʥʦʚ ʯʘʩʪʦʪ ʦʪ 13 ʜʦ 40 ɻɻʮ ʩʦ ʩʢʦʨʦʩʪʴʶ ʧʝʨʝʜʘʯʠ ʮʠʬʨʦʚʦʛʦ ʩʠʛʥʘʣʘ 51 ʄʙʠʪ/ʩ ʩ 

ʰʘʛʦʤ ʩʝʪʢʠ ʯʘʩʪʦʪ 13,75 ʠʣʠ 14 ʄɻʮ ʩ ʩʦʩʝʜʥʠʤ ʩʪʚʦʣʦʤ ʚ ʦʨʪʦʛʦʥʘʣʴʥʦʡ ʧʦʣʷʨʠʟʘʮʠʠ 

ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩʫʥʢʝ ʃ.10. 
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-35 

14  24 ,5  Ȳȩɜ 

(ɔɘɓɔɗɎɘɋɑɢɓɔ ɓɋɗəɟɋɏ ɝɆɗɘɔɘɡ) 

9,5  2,5 ³ ɞɆɉ ɗɋɘɐɎ 

ɝɆɗɘɔɘ Ɉ Ȳȩɜ 
 

ʈʠʩʫʥʦʢ ʃ.10 - ʄʘʩʢʘ ʩʧʝʢʪʨʘ ʠʟʣʫʯʘʝʤʦʛʦ ʩʠʛʥʘʣʘ ʜʣʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʩ 16-/32-/64-ʧʦʟʠʮʠʦʥʥʦʡ 

ʤʦʜʫʣʷʮʠʝʡ ʜʣʷ ʜʠʘʧʘʟʦʥʦʚ ʯʘʩʪʦʪ ʦʪ 13 ʜʦ 40 ɻɻʮ ʩʦ ʩʢʦʨʦʩʪʴʶ ʧʝʨʝʜʘʯʠ ʮʠʬʨʦʚʦʛʦ ʩʠʛʥʘʣʘ 

51 ʄʙʠʪ/ʩ ʩ ʰʘʛʦʤ ʩʝʪʢʠ ʯʘʩʪʦʪ 13,75 ʠʣʠ 14 ʄɻʮ ʩ ʩʦʩʝʜʥʠʤ ʩʪʚʦʣʦʤ ʚ ʦʨʪʦʛʦʥʘʣʴʥʦʡ 

ʧʦʣʷʨʠʟʘʮʠʠ 

ʇʨʠʤʝʯʘʥʠʝ:  

ʈʝʞʠʤ ʠʟʤʝʨʝʥʠʷ: ʐʠʨʠʥʘ ʧʦʣʦʩʳ ʧʨʦʧʫʩʢʘʥʠʷ ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʬʠʣʴʪʨʘ ʧʦ ʇʏ ï 100 ʢɻʮ 

 

ʄʘʩʢʘ ʩʧʝʢʪʨʘ ʠʟʣʫʯʘʝʤʦʛʦ ʩʠʛʥʘʣʘ ʜʣʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʩ 64-/128-ʧʦʟʠʮʠʦʥʥʦʡ ʤʦʜʫʣʷʮʠʝʡ 

ʜʣʷ ʜʠʘʧʘʟʦʥʦʚ ʯʘʩʪʦʪ ʦʪ 2 ʜʦ 57 ɻɻʮ ʩʦ ʩʢʦʨʦʩʪʴʶ ʧʝʨʝʜʘʯʠ ʮʠʬʨʦʚʦʛʦ ʩʠʛʥʘʣʘ 155 ʄʙʠʪ/ʩ ʩ 

ʩʦʩʝʜʥʠʤ ʩʪʚʦʣʦʤ ʚ ʦʨʪʦʛʦʥʘʣʴʥʦʡ ʧʦʣʷʨʠʟʘʮʠʠ ʩ ʰʘʛʦʤ ʩʝʪʢʠ ʯʘʩʪʦʪ ʦʪ 27,5 ʜʦ 30 ʄɻʮ 

ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩʫʥʢʝ ʃ.11. 

 

ʦʪ 2 ʜʦ 11 ɻɻʮ 

ɼʣʷ ʦʙʦʨʫʜʦʚʘʥʠʷ 

ʜʠʘʧʘʟʦʥʦʚ ʯʘʩʪʦʪ  

ʦʪ 18 ʜʦ 57 ɻɻʮ 
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(ɔɘɓɔɗɎɘɋɑɢɓɔ ɓɋɗəɟɋɏ ɝɆɗɘɔɘɡ) 

2,5 ³ ɞɆɉ ɗɋɘɐɎ 

ɝɆɗɘɔɘ Ɉ Ȳȩɜ 

-50  

42,5  

 ɼʣʷ ʦʙʦʨʫʜʦʚʘʥʠʷ 

ʜʠʘʧʘʟʦʥʦʚ ʯʘʩʪʦʪ   

ʦʪ 13 ʜʦ 15 ɻɻʮ ʠ 

ʦʪ 18 ʜʦ 57 ɻɻʮ 

 (ʧʨʠ ʤʥʦʛʦʩʪʚʦʣʴʥʦʡ 

ʩʠʩʪʝʤʝ ʠ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ FEC) 

16,8  

-30 

 
ʈʠʩʫʥʦʢ ʃ.11 - ʄʘʩʢʘ ʩʧʝʢʪʨʘ ʠʟʣʫʯʘʝʤʦʛʦ ʩʠʛʥʘʣʘ ʜʣʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʩ 64-/128-ʧʦʟʠʮʠʦʥʥʦʡ 

ʤʦʜʫʣʷʮʠʝʡ ʜʣʷ ʜʠʘʧʘʟʦʥʦʚ ʯʘʩʪʦʪ ʦʪ 2 ʜʦ 57 ɻɻʮ ʩʦ ʩʢʦʨʦʩʪʴʶ ʧʝʨʝʜʘʯʠ ʮʠʬʨʦʚʦʛʦ ʩʠʛʥʘʣʘ 

155 ʄʙʠʪ/ʩ ʩ ʩʦʩʝʜʥʠʤ ʩʪʚʦʣʦʤ ʚ ʦʨʪʦʛʦʥʘʣʴʥʦʡ ʧʦʣʷʨʠʟʘʮʠʠ ʩ ʰʘʛʦʤ ʩʝʪʢʠ ʯʘʩʪʦʪ ʦʪ 27,5 ʜʦ 

30 ʄɻʮ 

ʇʨʠʤʝʯʘʥʠʝ:  

ʈʝʞʠʤ ʠʟʤʝʨʝʥʠʷ: ʐʠʨʠʥʘ ʧʦʣʦʩʳ ʧʨʦʧʫʩʢʘʥʠʷ ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʬʠʣʴʪʨʘ ʧʦ ʇʏ ï 100 ʢɻʮ 
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ʄʘʩʢʘ ʩʧʝʢʪʨʘ ʠʟʣʫʯʘʝʤʦʛʦ ʩʠʛʥʘʣʘ ʜʣʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʜʠʘʧʘʟʦʥʦʚ ʯʘʩʪʦʪ ʦʪ 2 ʜʦ 11 ɻɻʮ 

ʩʦ ʩʢʦʨʦʩʪʴʶ ʧʝʨʝʜʘʯʠ ʮʠʬʨʦʚʦʛʦ ʩʠʛʥʘʣʘ 2ʭ155 ʄʙʠʪ/ʩ ʩ ʰʘʛʦʤ ʩʝʪʢʠ ʯʘʩʪʦʪ 40 ʄɻʮ ʩ ʩʦʩʝʜʥʠʤ 

ʩʪʚʦʣʦʤ ʚ ʦʨʪʦʛʦʥʘʣʴʥʦʡ ʧʦʣʷʨʠʟʘʮʠʠ ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩʫʥʢʝ ʃ.12. 
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ʈʠʩʫʥʦʢ ʃ.12  -ʄʘʩʢʘ ʩʧʝʢʪʨʘ ʠʟʣʫʯʘʝʤʦʛʦ ʩʠʛʥʘʣʘ ʜʣʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʜʠʘʧʘʟʦʥʦʚ ʯʘʩʪʦʪ  

ʦʪ 2 ʜʦ 11 ɻɻʮ ʩʦ ʩʢʦʨʦʩʪʴʶ ʧʝʨʝʜʘʯʠ ʮʠʬʨʦʚʦʛʦ ʩʠʛʥʘʣʘ 2ʭ155 ʄʙʠʪ/ʩ ʩ ʰʘʛʦʤ ʩʝʪʢʠ ʯʘʩʪʦʪ 

40 ʄɻʮ ʩ ʩʦʩʝʜʥʠʤ ʩʪʚʦʣʦʤ ʚ ʦʨʪʦʛʦʥʘʣʴʥʦʡ ʧʦʣʷʨʠʟʘʮʠʠ 

ʇʨʠʤʝʯʘʥʠʝ:  

ʈʝʞʠʤ ʠʟʤʝʨʝʥʠʷ: ʐʠʨʠʥʘ ʧʦʣʦʩʳ ʧʨʦʧʫʩʢʘʥʠʷ ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʬʠʣʴʪʨʘ ʧʦ ʇʏ ï 100 ʢɻʮ 

 

ʄʘʩʢʘ ʩʧʝʢʪʨʘ ʠʟʣʫʯʘʝʤʦʛʦ ʩʠʛʥʘʣʘ ʜʣʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʠʘʧʘʟʦʥʦʚ ʯʘʩʪʦʪ ʦʪ 15 ʜʦ 40 ɻɻʮ ʩʦ 

ʩʢʦʨʦʩʪʴʶ ʧʝʨʝʜʘʯʠ ʮʠʬʨʦʚʦʛʦ ʩʠʛʥʘʣʘ 2ʭ155 ʄʙʠʪ/ʩ ʩ ʩʦʩʝʜʥʠʤʠ ʩʪʚʦʣʘʤʠ ʚ ʨʘʟʣʠʯʥʳʭ 

ʧʦʣʷʨʠʟʘʮʠʷʭ ʩ ʰʘʛʦʤ ʩʝʪʢʠ ʯʘʩʪʦʪ 55/56 ʄɻʮ ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩʫʥʢʝ ʃ.13. 
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ʈʠʩʫʥʦʢ ʃ.13 - ʄʘʩʢʘ ʩʧʝʢʪʨʘ ʠʟʣʫʯʘʝʤʦʛʦ ʩʠʛʥʘʣʘ ʜʣʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʠʘʧʘʟʦʥʦʚ ʯʘʩʪʦʪ  

ʦʪ 15 ʜʦ 40 ɻɻʮ ʩʦ ʩʢʦʨʦʩʪʴʶ ʧʝʨʝʜʘʯʠ ʮʠʬʨʦʚʦʛʦ ʩʠʛʥʘʣʘ 2ʭ155 ʄʙʠʪ/ʩ ʩ ʩʦʩʝʜʥʠʤʠ ʩʪʚʦʣʘʤʠ ʚ 

ʨʘʟʣʠʯʥʳʭ ʧʦʣʷʨʠʟʘʮʠʷʭ ʩ ʰʘʛʦʤ ʩʝʪʢʠ ʯʘʩʪʦʪ 55/56 ʄɻʮ 

ʇʨʠʤʝʯʘʥʠʝ:  

ʈʝʞʠʤ ʠʟʤʝʨʝʥʠʷ: ʐʠʨʠʥʘ ʧʦʣʦʩʳ ʧʨʦʧʫʩʢʘʥʠʷ ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʬʠʣʴʪʨʘ ʧʦ ʇʏ ï 100 ʢɻʮ 
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ʄʘʩʢʘ ʩʧʝʢʪʨʘ ʠʟʣʫʯʘʝʤʦʛʦ ʩʠʛʥʘʣʘ ʜʣʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʩ 64-ʧʦʟʠʮʠʦʥʥʦʡ ʤʦʜʫʣʷʮʠʝʡ ʜʣʷ 

ʜʠʘʧʘʟʦʥʦʚ ʯʘʩʪʦʪ ʦʪ 2 ʜʦ 11 ɻɻʮ ʩʦ ʩʢʦʨʦʩʪʴʶ ʧʝʨʝʜʘʯʠ 2ʭ155 ʄʙʠʪ/ʩ (ʨʝʞʠʤ co-channel) ʩ 

ʰʘʛʦʤ ʩʝʪʢʠ ʯʘʩʪʦʪ 40 ʄɻʮ ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩʫʥʢʝ ʃ.14. 
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ʈʠʩʫʥʦʢ ʃ.14 - ʄʘʩʢʘ ʩʧʝʢʪʨʘ ʠʟʣʫʯʘʝʤʦʛʦ ʩʠʛʥʘʣʘ ʜʣʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʩ 64-ʧʦʟʠʮʠʦʥʥʦʡ 

ʤʦʜʫʣʷʮʠʝʡ ʜʣʷ ʜʠʘʧʘʟʦʥʦʚ ʯʘʩʪʦʪ ʦʪ 2 ʜʦ 11 ɻɻʮ ʩʦ ʩʢʦʨʦʩʪʴʶ ʧʝʨʝʜʘʯʠ 2ʭ155 ʄʙʠʪ/ʩ  

(ʨʝʞʠʤ co-channel) ʩ ʰʘʛʦʤ ʩʝʪʢʠ ʯʘʩʪʦʪ 40 ʄɻʮ 

ʇʨʠʤʝʯʘʥʠʝ:  

ʈʝʞʠʤ ʠʟʤʝʨʝʥʠʷ: ʐʠʨʠʥʘ ʧʦʣʦʩʳ ʧʨʦʧʫʩʢʘʥʠʷ ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʬʠʣʴʪʨʘ ʧʦ ʇʏ ï 100 ʢɻʮ 

 

ʄʘʩʢʘ ʩʧʝʢʪʨʘ ʠʟʣʫʯʘʝʤʦʛʦ ʩʠʛʥʘʣʘ ʜʣʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʠʘʧʘʟʦʥʦʚ ʯʘʩʪʦʪ ʦʪ 2 ʜʦ 11 ɻɻʮ ʩʦ 

ʩʢʦʨʦʩʪʴʶ 4ʭ155 ʄʙʠʪ/ʩ (ʨʝʞʠʤ co-channel) ʩ ʰʘʛʦʤ 40 ʄɻʮ ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩʫʥʢʝ ʃ.15. 
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ʈʠʩʫʥʦʢ ʃ.15 - ʄʘʩʢʘ ʩʧʝʢʪʨʘ ʠʟʣʫʯʘʝʤʦʛʦ ʩʠʛʥʘʣʘ ʜʣʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʠʘʧʘʟʦʥʦʚ ʯʘʩʪʦʪ  

ʦʪ 2 ʜʦ 11 ɻɻʮ ʩʦ ʩʢʦʨʦʩʪʴʶ 4ʭ155 ʄʙʠʪ/ʩ (ʨʝʞʠʤ co-channel) ʩ ʰʘʛʦʤ 40 ʄɻʮ 

ʇʨʠʤʝʯʘʥʠʝ:  

ʈʝʞʠʤ ʠʟʤʝʨʝʥʠʷ: ʐʠʨʠʥʘ ʧʦʣʦʩʳ ʧʨʦʧʫʩʢʘʥʠʷ ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʬʠʣʴʪʨʘ ʧʦ ʇʏ ï 100 ʢɻʮ 

 

ʄʘʩʢʘ ʩʧʝʢʪʨʘ ʠʟʣʫʯʘʝʤʦʛʦ ʩʠʛʥʘʣʘ ʜʣʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʠʘʧʘʟʦʥʦʚ ʯʘʩʪʦʪ ʦʪ 2 ʜʦ 15 ɻɻʮ ʩʦ 

ʩʢʦʨʦʩʪʴʶ 2ʭ155 ʄʙʠʪ/ʩ (ʨʝʞʠʤ co-channel) ʩ ʰʘʛʦʤ ʦʪ 28 ʜʦ 30 ʄɻʮ ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩʫʥʢʝ ʃ.16. 
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ʈʠʩʫʥʦʢ ʃ.16 - ʄʘʩʢʘ ʩʧʝʢʪʨʘ ʠʟʣʫʯʘʝʤʦʛʦ ʩʠʛʥʘʣʘ ʜʣʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʠʘʧʘʟʦʥʦʚ ʯʘʩʪʦʪ  

ʦʪ 2 ʜʦ 15 ɻɻʮ ʩʦ ʩʢʦʨʦʩʪʴʶ 2ʭ155 ʄʙʠʪ/ʩ (ʨʝʞʠʤ co-channel) ʩ ʰʘʛʦʤ ʦʪ 28 ʜʦ 30 ʄɻʮ 

ʇʨʠʤʝʯʘʥʠʝ:  

ʈʝʞʠʤ ʠʟʤʝʨʝʥʠʷ: ʐʠʨʠʥʘ ʧʦʣʦʩʳ ʧʨʦʧʫʩʢʘʥʠʷ ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʬʠʣʴʪʨʘ ʧʦ ʇʏ ï 100 ʢɻʮ 
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ʇʨʠʣʦʞʝʥʠʝ ʄ 

(ʦʙʷʟʘʪʝʣʴʥʦʝ) 

 

ʇʘʨʘʤʝʪʨʳ ʩʧʝʢʪʨʘ ʜʣʷ ʨʘʜʠʦʵʣʝʢʪʨʦʥʥʳʭ ʩʨʝʜʩʪʚ ʩʝʪʠ ʩʚʷʟʠ ʤʦʙʠʣʴʥʦʛʦ 

ʙʝʩʧʨʦʚʦʜʥʦʛʦ ʜʦʩʪʫʧʘ ʠ ʨʘʜʠʦʵʣʝʢʪʨʦʥʥʳʭ ʩʨʝʜʩʪʚ ʩʝʪʝʡ ʩʚʷʟʠ ʩʪʘʥʜʘʨʪʘ LTE 

ʄ.1 ʄʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʳʝ ʫʨʦʚʥʠ ʚʥʝʧʦʣʦʩʥʳʭ ʠʟʣʫʯʝʥʠʡ ʜʣʷ ʙʘʟʦʚʳʭ ʩʪʘʥʮʠʡ ʠ 

ʨʝʪʨʘʥʩʣʷʪʦʨʦʚ ʜʣʷ ʜʠʘʧʘʟʦʥʦʚ 5, 6, 8, 12, 13, 14, 17, 18, 19 (ʩʤ. ʪʘʙʣʠʮʫ ʄ.13) ʨʘʙʦʯʠʭ ʯʘʩʪʦʪ ʜʣʷ 

ʢʘʪʝʛʦʨʠʠ ɸ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʘʭ ʄ.1-ʄ.3. 

ʊʘʙʣʠʮʘ ʄ.1 - ʋʨʦʚʥʠ ʚʥʝʧʦʣʦʩʥʳʭ ʠʟʣʫʯʝʥʠʡ ʧʨʠ ʧʦʣʦʩʝ ʯʘʩʪʦʪʥʦʛʦ ʢʘʥʘʣʘ 1,4 ʄɻʮ  

(ʜʠʘʧʘʟʦʥʳ ʨʘʙʦʯʠʭ ʯʘʩʪʦʪ ʥʠʞʝ 1 ɻɻʮ) 
ʈʘʩʩʪʨʦʡʢʘ ʤʝʞʜʫ ʢʨʘʡʥʝʡ ʯʘʩʪʦʪʦʡ ʢʘʥʘʣʘ ʠ 

ʥʦʤʠʥʘʣʴʥʦʡ ʪʦʯʢʦʡ ʥʘ ʫʨʦʚʥʝ ʤʠʥʫʩ 3 ʜɹ 

ʮʝʥʪʨʘ ʦʛʠʙʘʶʱʝʡ ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʬʠʣʴʪʨʘ, 

ʦʙʨʘʱʝʥʥʦʡ ʢ ʥʝʩʫʱʝʡ ʯʘʩʪʦʪʝ, ȹf 

ʄʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʳʡ ʫʨʦʚʝʥʴ 

ʟʥʘʯʝʥʠʡ, ʜɹʤ 

ʐʠʨʠʥʘ ʧʦʣʦʩʳ 

ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ 

ʬʠʣʴʪʨʘ 

0,05 ʄɻʮ Ò ȹf < 1,45 ʄɻʮ ʣʠʥʝʡʥʦ ʫʙʳʚʘʝʪ ʦʪ -1 ʜʦ -11 100 ʢɻʮ 

1,45 ʄɻʮ Ò ȹf < 2,85 ʄɻʮ -11 100 ʢɻʮ 

2,85 ʄɻʮ Ò ȹf < fmax -13 100 ʢɻʮ 

ʇʨʠʤʝʯʘʥʠʝ - fmax - ʛʨʘʥʠʯʥʘʷ ʯʘʩʪʦʪʘ ʧʦʣʦʩʳ ʯʘʩʪʦʪ ʧʝʨʝʜʘʯʠ. 

ʊʘʙʣʠʮʘ ʄ.2 - ʋʨʦʚʥʠ ʚʥʝʧʦʣʦʩʥʳʭ ʠʟʣʫʯʝʥʠʡ  ʧʨʠ ʧʦʣʦʩʝ ʯʘʩʪʦʪʥʦʛʦ ʢʘʥʘʣʘ 3 ʄɻʮ  

(ʜʠʘʧʘʟʦʥʳ ʨʘʙʦʯʠʭ ʯʘʩʪʦʪ ʥʠʞʝ 1 ɻɻʮ) 
ʈʘʩʩʪʨʦʡʢʘ ʤʝʞʜʫ ʢʨʘʡʥʝʡ ʯʘʩʪʦʪʦʡ ʢʘʥʘʣʘ ʠ 

ʥʦʤʠʥʘʣʴʥʦʡ ʪʦʯʢʦʡ ʥʘ ʫʨʦʚʥʝ ʤʠʥʫʩ 3 ʜɹ 

ʮʝʥʪʨʘ ʦʛʠʙʘʶʱʝʡ ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʬʠʣʴʪʨʘ, 

ʦʙʨʘʱʝʥʥʦʡ ʢ ʥʝʩʫʱʝʡ ʯʘʩʪʦʪʝ, ȹf 

ʄʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʳʡ ʫʨʦʚʝʥʴ 

ʟʥʘʯʝʥʠʡ, ʜɹʤ  

ʐʠʨʠʥʘ ʧʦʣʦʩʳ 

ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ 

ʬʠʣʴʪʨʘ  

0,05 ʄɻʮ Ò ȹf < 3,05 ʄɻʮ  ʣʠʥʝʡʥʦ ʫʙʳʚʘʝʪ ʦʪ -5 ʜʦ -15 100 ʢɻʮ  

3,05 ʄɻʮ Ò ȹf < 6,05 ʄɻʮ  -15 100 ʢɻʮ  

6,05 ʄɻʮ Ò ȹf < fmax  -13 100 ʢɻʮ  

ʊʘʙʣʠʮʘ ʄ.3 - ʋʨʦʚʥʠ ʚʥʝʧʦʣʦʩʥʳʭ ʠʟʣʫʯʝʥʠʡ  ʧʨʠ ʧʦʣʦʩʝ ʯʘʩʪʦʪʥʦʛʦ ʢʘʥʘʣʘ 5, 10, 15 ʠ 20 ʄɻʮ 

(ʜʠʘʧʘʟʦʥʳ ʨʘʙʦʯʠʭ ʯʘʩʪʦʪ ʥʠʞʝ 1 ɻɻʮ) 
ʈʘʩʩʪʨʦʡʢʘ ʤʝʞʜʫ ʢʨʘʡʥʝʡ ʯʘʩʪʦʪʦʡ ʢʘʥʘʣʘ ʠ 

ʥʦʤʠʥʘʣʴʥʦʡ ʪʦʯʢʦʡ ʥʘ ʫʨʦʚʥʝ ʤʠʥʫʩ 3 ʜɹ 

ʮʝʥʪʨʘ ʦʛʠʙʘʶʱʝʡ ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʬʠʣʴʪʨʘ, 

ʦʙʨʘʱʝʥʥʦʡ ʢ ʥʝʩʫʱʝʡ ʯʘʩʪʦʪʝ, ȹf 

ʄʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʳʡ ʫʨʦʚʝʥʴ 

ʟʥʘʯʝʥʠʡ, ʜɹʤ  

ʐʠʨʠʥʘ ʧʦʣʦʩʳ 

ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ 

ʬʠʣʴʪʨʘ  

0,05 ʄɻʮ Ò ȹf < 5,05 ʄɻʮ  ʣʠʥʝʡʥʦ ʫʙʳʚʘʝʪ ʦʪ -7 ʜʦ -14 100 ʢɻʮ  

5,05 ʄɻʮ Ò ȹf < min(10.05 ʄɻʮ, fmax)  -14 100 ʢɻʮ  

10,05 ʄɻʮ Ò ȹf < fmax   -13 100 ʢɻʮ  

ʄ.2 ʄʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʳʝ ʫʨʦʚʥʠ ʚʥʝʧʦʣʦʩʥʳʭ ʠʟʣʫʯʝʥʠʡ ʜʣʷ ʙʘʟʦʚʳʭ ʩʪʘʥʮʠʡ  

ʠ ʨʝʪʨʘʥʩʣʷʪʦʨʦʚ ʜʣʷ ʜʠʘʧʘʟʦʥʦʚ 1, 2, 3, 4, 7, 9, 10, 11, 21, 33, 34, 35, 36, 37, 38, 39, 40  

(ʩʤ. ʪʘʙʣʠʮʫ ʄ.13) ʨʘʙʦʯʠʭ ʯʘʩʪʦʪ ʜʣʷ ʢʘʪʝʛʦʨʠʠ ɸ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʘʭ ʄ.4-ʄ.6. 

ʊʘʙʣʠʮʘ ʄ.4 - ʋʨʦʚʥʠ ʚʥʝʧʦʣʦʩʥʳʭ ʠʟʣʫʯʝʥʠʡ (ʚʢʣʶʯʘʷ ʧʨʦʜʫʢʪʳ ʠʥʪʝʨʤʦʜʫʣʷʮʠʠ)  

ʧʨʠ ʧʦʣʦʩʝ ʯʘʩʪʦʪʥʦʛʦ ʢʘʥʘʣʘ 1,4 ʄɻʮ (ʜʠʘʧʘʟʦʥʳ ʨʘʙʦʯʠʭ ʯʘʩʪʦʪ ʚʳʰʝ 1 ɻɻʮ) 
ʈʘʩʩʪʨʦʡʢʘ ʤʝʞʜʫ ʢʨʘʡʥʝʡ ʯʘʩʪʦʪʦʡ ʢʘʥʘʣʘ ʠ 

ʥʦʤʠʥʘʣʴʥʦʡ ʪʦʯʢʦʡ ʥʘ ʫʨʦʚʥʝ ʤʠʥʫʩ 3 ʜɹ 

ʮʝʥʪʨʘ ʦʛʠʙʘʶʱʝʡ ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʬʠʣʴʪʨʘ, 

ʦʙʨʘʱʝʥʥʦʡ ʢ ʥʝʩʫʱʝʡ ʯʘʩʪʦʪʝ, ȹf 

ʄʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʳʡ ʫʨʦʚʝʥʴ 

ʟʥʘʯʝʥʠʡ, ʜɹʤ  

ʐʠʨʠʥʘ ʧʦʣʦʩʳ 

ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ 

ʬʠʣʴʪʨʘ  

0,05 ʄɻʮ Ò ȹf < 1,45 ʄɻʮ  ʣʠʥʝʡʥʦ ʫʙʳʚʘʝʪ ʦʪ -1 ʜʦ -11 100 ʢɻʮ  

1,45 ʄɻʮ Ò ȹf < 2,85 ʄɻʮ  -11 100 ʢɻʮ  

3,3 ʄɻʮ Ò ȹf < fmax -13  1 ʄɻʮ  

ʊʘʙʣʠʮʘ ʄ.5 - ʋʨʦʚʥʠ ʚʥʝʧʦʣʦʩʥʳʭ ʠʟʣʫʯʝʥʠʡ ʧʨʠ ʧʦʣʦʩʝ ʯʘʩʪʦʪʥʦʛʦ ʢʘʥʘʣʘ 3 ʄɻʮ  

(ʜʠʘʧʘʟʦʥʳ ʨʘʙʦʯʠʭ ʯʘʩʪʦʪ ʚʳʰʝ 1 ɻɻʮ) 
ʈʘʩʩʪʨʦʡʢʘ ʤʝʞʜʫ ʢʨʘʡʥʝʡ ʯʘʩʪʦʪʦʡ ʢʘʥʘʣʘ ʠ 

ʥʦʤʠʥʘʣʴʥʦʡ ʪʦʯʢʦʡ ʥʘ ʫʨʦʚʥʝ ʤʠʥʫʩ 3 ʜɹ 

ʮʝʥʪʨʘ ʦʛʠʙʘʶʱʝʡ ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʬʠʣʴʪʨʘ, 

ʦʙʨʘʱʝʥʥʦʡ ʢ ʥʝʩʫʱʝʡ ʯʘʩʪʦʪʝ, ȹf 

ʄʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʳʡ ʫʨʦʚʝʥʴ 

ʟʥʘʯʝʥʠʡ, ʜɹʤ  

ʐʠʨʠʥʘ ʧʦʣʦʩʳ 

ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ 

ʬʠʣʴʪʨʘ  

http://www.garant.ru/products/ipo/prime/doc/55071629/#9905#9905
http://www.garant.ru/products/ipo/prime/doc/55071629/#9906#9906
http://www.garant.ru/products/ipo/prime/doc/55071629/#9908#9908
http://www.garant.ru/products/ipo/prime/doc/55071629/#99012#99012
http://www.garant.ru/products/ipo/prime/doc/55071629/#99013#99013
http://www.garant.ru/products/ipo/prime/doc/55071629/#99014#99014
http://www.garant.ru/products/ipo/prime/doc/55071629/#99017#99017
http://www.garant.ru/products/ipo/prime/doc/55071629/#99018#99018
http://www.garant.ru/products/ipo/prime/doc/55071629/#99019#99019
http://www.garant.ru/products/ipo/prime/doc/55071629/#11011#11011
http://www.garant.ru/products/ipo/prime/doc/55071629/#601#601
http://www.garant.ru/products/ipo/prime/doc/55071629/#9901#9901
http://www.garant.ru/products/ipo/prime/doc/55071629/#9902#9902
http://www.garant.ru/products/ipo/prime/doc/55071629/#9903#9903
http://www.garant.ru/products/ipo/prime/doc/55071629/#9904#9904
http://www.garant.ru/products/ipo/prime/doc/55071629/#9907#9907
http://www.garant.ru/products/ipo/prime/doc/55071629/#9909#9909
http://www.garant.ru/products/ipo/prime/doc/55071629/#99010#99010
http://www.garant.ru/products/ipo/prime/doc/55071629/#99011#99011
http://www.garant.ru/products/ipo/prime/doc/55071629/#99021#99021
http://www.garant.ru/products/ipo/prime/doc/55071629/#99033#99033
http://www.garant.ru/products/ipo/prime/doc/55071629/#99034#99034
http://www.garant.ru/products/ipo/prime/doc/55071629/#99035#99035
http://www.garant.ru/products/ipo/prime/doc/55071629/#99036#99036
http://www.garant.ru/products/ipo/prime/doc/55071629/#99037#99037
http://www.garant.ru/products/ipo/prime/doc/55071629/#99038#99038
http://www.garant.ru/products/ipo/prime/doc/55071629/#99039#99039
http://www.garant.ru/products/ipo/prime/doc/55071629/#99040#99040
http://www.garant.ru/products/ipo/prime/doc/55071629/#11011#11011
http://www.garant.ru/products/ipo/prime/doc/55071629/#604#604
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0,05 ʄɻʮ Ò ȹf < 3,05 ʄɻʮ  ʣʠʥʝʡʥʦ ʫʙʳʚʘʝʪ ʦʪ -5 ʜʦ -15 100 ʢɻʮ  

3,05 ʄɻʮ Ò ȹf < 6,05 ʄɻʮ  -15 100 ʢɻʮ  

6,5 ʄɻʮ Ò ȹf < fmax -13 1ʄɻʮ  

ʊʘʙʣʠʮʘ ʄ.6 - ʋʨʦʚʥʠ ʚʥʝʧʦʣʦʩʥʳʭ ʠʟʣʫʯʝʥʠʡ ʧʨʠ ʧʦʣʦʩʝ ʯʘʩʪʦʪʥʦʛʦ ʢʘʥʘʣʘ 5, 10, 15 ʠ 20 ʄɻʮ 

(ʜʠʘʧʘʟʦʥʳ ʨʘʙʦʯʠʭ ʯʘʩʪʦʪ ʧʦʩʣʝ 1 ɻɻʮ) 
ʈʘʩʩʪʨʦʡʢʘ ʤʝʞʜʫ ʢʨʘʡʥʝʡ ʯʘʩʪʦʪʦʡ ʢʘʥʘʣʘ ʠ 

ʥʦʤʠʥʘʣʴʥʦʡ ʪʦʯʢʦʡ ʥʘ ʫʨʦʚʥʝ ʤʠʥʫʩ 3 ʜɹ 

ʮʝʥʪʨʘ ʦʛʠʙʘʶʱʝʡ ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʬʠʣʴʪʨʘ, 

ʦʙʨʘʱʝʥʥʦʡ ʢ ʥʝʩʫʱʝʡ ʯʘʩʪʦʪʝ, ȹf 

ʄʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʳʡ ʫʨʦʚʝʥʴ 

ʟʥʘʯʝʥʠʡ  

ʐʠʨʠʥʘ ʧʦʣʦʩʳ 

ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ 

ʬʠʣʴʪʨʘ  

0,05 ʄɻʮ Ò ȹf < 5,05 ʄɻʮ  ʣʠʥʝʡʥʦ ʫʙʳʚʘʝʪ ʦʪ -7 ʜʦ -14 100 ʢɻʮ  

5,05 ʄɻʮ Ò ȹf < min(10,05 ʄɻʮ, fmax)  -14 100 ʢɻʮ  

10,5 ʄɻʮ Ò ȹf < fmax -13  1 ʄɻʮ  

ʄ.3 ʄʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʳʝ ʫʨʦʚʥʠ ʚʥʝʧʦʣʦʩʥʳʭ ʠʟʣʫʯʝʥʠʡ ʜʣʷ ʙʘʟʦʚʳʭ ʩʪʘʥʮʠʡ ʠ 

ʨʝʪʨʘʥʩʣʷʪʦʨʦʚ ʜʣʷ ʜʠʘʧʘʟʦʥʦʚ 5, 8, 12, 13, 14, 17, 20 (ʩʤ. ʪʘʙʣʠʮʫ ʄ.13) ʨʘʙʦʯʠʭ ʯʘʩʪʦʪ ʜʣʷ 

ʢʘʪʝʛʦʨʠʠ ɹ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʘʭ ʄ.7-ʄ.9. 

ʊʘʙʣʠʮʘ ʄ.7 - ʋʨʦʚʥʠ ʚʥʝʧʦʣʦʩʥʳʭ ʠʟʣʫʯʝʥʠʡ (ʚʢʣʶʯʘʷ ʧʨʦʜʫʢʪʳ ʠʥʪʝʨʤʦʜʫʣʷʮʠʠ)  

ʧʨʠ ʧʦʣʦʩʝ ʯʘʩʪʦʪʥʦʛʦ ʢʘʥʘʣʘ 1,4 ʄɻʮ (ʜʠʘʧʘʟʦʥʳ ʨʘʙʦʯʠʭ ʯʘʩʪʦʪ ʥʠʞʝ 1 ɻɻʮ) 
ʈʘʩʩʪʨʦʡʢʘ ʤʝʞʜʫ ʢʨʘʡʥʝʡ ʯʘʩʪʦʪʦʡ ʢʘʥʘʣʘ ʠ 

ʥʦʤʠʥʘʣʴʥʦʡ ʪʦʯʢʦʡ ʥʘ ʫʨʦʚʥʝ ʤʠʥʫʩ 3 ʜɹ 

ʮʝʥʪʨʘ ʦʛʠʙʘʶʱʝʡ ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʬʠʣʴʪʨʘ, 

ʦʙʨʘʱʝʥʥʦʡ ʢ ʥʝʩʫʱʝʡ ʯʘʩʪʦʪʝ, ȹf 

ʄʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʳʡ ʫʨʦʚʝʥʴ 

ʟʥʘʯʝʥʠʡ  

ʐʠʨʠʥʘ ʧʦʣʦʩʳ 

ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ 

ʬʠʣʴʪʨʘ  

0,05 ʄɻʮ Ò ȹf < 1,45 ʄɻʮ  ʣʠʥʝʡʥʦ ʫʙʳʚʘʝʪ ʦʪ -1 ʜʦ -11 100 ʢɻʮ  

1,45 ʄɻʮ Ò ȹf < 2,85 ʄɻʮ  -11 100 ʢɻʮ  

2,85 ʄɻʮ Ò ȹf < fmax -16  100 ʢɻʮ  

ʊʘʙʣʠʮʘ ʄ.8 - ʋʨʦʚʥʠ ʚʥʝʧʦʣʦʩʥʳʭ ʠʟʣʫʯʝʥʠʡ ʧʨʠ ʧʦʣʦʩʝ ʯʘʩʪʦʪʥʦʛʦ ʢʘʥʘʣʘ 3 ʄɻʮ  

(ʜʠʘʧʘʟʦʥʳ ʨʘʙʦʯʠʭ ʯʘʩʪʦʪ ʥʠʞʝ 1 ɻɻʮ) 
ʈʘʩʩʪʨʦʡʢʘ ʤʝʞʜʫ ʢʨʘʡʥʝʡ ʯʘʩʪʦʪʦʡ ʢʘʥʘʣʘ ʠ 

ʥʦʤʠʥʘʣʴʥʦʡ ʪʦʯʢʦʡ ʥʘ ʫʨʦʚʥʝ ʤʠʥʫʩ 3 ʜɹ 

ʮʝʥʪʨʘ ʦʛʠʙʘʶʱʝʡ ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʬʠʣʴʪʨʘ, 

ʦʙʨʘʱʝʥʥʦʡ ʢ ʥʝʩʫʱʝʡ ʯʘʩʪʦʪʝ, ȹf 

ʄʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʳʡ ʫʨʦʚʝʥʴ 

ʟʥʘʯʝʥʠʡ, ʜɹʤ  

ʐʠʨʠʥʘ ʧʦʣʦʩʳ 

ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ 

ʬʠʣʴʪʨʘ  

0,05 ʄɻʮ Ò ȹf < 3,05 ʄɻʮ  ʣʠʥʝʡʥʦ ʫʙʳʚʘʝʪ ʦʪ -5 ʜʦ -15 100 ʢɻʮ  

3,05 ʄɻʮ Ò ȹf < 6,05 ʄɻʮ  -15 100 ʢɻʮ  

6,05 ʄɻʮ Ò ȹf < fmax -16 100 ʢɻʮ  

ʊʘʙʣʠʮʘ ʄ.9 - ʋʨʦʚʥʠ ʚʥʝʧʦʣʦʩʥʳʭ ʠʟʣʫʯʝʥʠʡ ʧʨʠ ʧʦʣʦʩʝ ʯʘʩʪʦʪʥʦʛʦ ʢʘʥʘʣʘ 5, 10, 15 ʠ 20 ʄɻʮ 

(ʜʠʘʧʘʟʦʥʳ ʨʘʙʦʯʠʭ ʯʘʩʪʦʪ ʥʠʞʝ 1 ɻɻʮ) 
ʈʘʩʩʪʨʦʡʢʘ ʤʝʞʜʫ ʢʨʘʡʥʝʡ ʯʘʩʪʦʪʦʡ ʢʘʥʘʣʘ ʠ 

ʥʦʤʠʥʘʣʴʥʦʡ ʪʦʯʢʦʡ ʥʘ ʫʨʦʚʥʝ ʤʠʥʫʩ 3 ʜɹ 

ʮʝʥʪʨʘ ʦʛʠʙʘʶʱʝʡ ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʬʠʣʴʪʨʘ, 

ʦʙʨʘʱʝʥʥʦʡ ʢ ʥʝʩʫʱʝʡ ʯʘʩʪʦʪʝ, ȹf 

ʄʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʳʡ ʫʨʦʚʝʥʴ 

ʟʥʘʯʝʥʠʡ, ʜɹʤ  

ʐʠʨʠʥʘ ʧʦʣʦʩʳ 

ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ 

ʬʠʣʴʪʨʘ  

0,05 ʄɻʮ Ò ȹf < 5,05 ʄɻʮ  ʣʠʥʝʡʥʦ ʫʙʳʚʘʝʪ ʦʪ -7 ʜʦ -14 100 ʢɻʮ  

5,05 ʄɻʮ Ò ȹf < min( 10,05 ʄɻʮ, fmax)  -14 100 ʢɻʮ  

10,05 ʄɻʮ Ò ȹf< fmax -16  100 ʢɻʮ  

ʄ.4 ʄʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʳʝ ʫʨʦʚʥʠ ʚʥʝʧʦʣʦʩʥʳʭ ʠʟʣʫʯʝʥʠʡ ʜʣʷ ʙʘʟʦʚʳʭ ʩʪʘʥʮʠʡ ʠ 

ʨʝʪʨʘʥʩʣʷʪʦʨʦʚ ʜʣʷ ʜʠʘʧʘʟʦʥʦʚ 1, 2, 3, 4, 7, 10, 33, 34, 35, 36, 37, 38, 39, 40 (ʩʤ. ʪʘʙʣʠʮʫ ʄ.13) 

ʨʘʙʦʯʠʭ ʯʘʩʪʦʪ ʜʣʷ ʢʘʪʝʛʦʨʠʠ ɹ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʘʭ ʄ.10-ʄ.12. 

ʊʘʙʣʠʮʘ ʄ.10 - ʋʨʦʚʥʠ ʚʥʝʧʦʣʦʩʥʳʭ ʠʟʣʫʯʝʥʠʡ (ʚʢʣʶʯʘʷ ʧʨʦʜʫʢʪʳ ʠʥʪʝʨʤʦʜʫʣʷʮʠʠ)  

ʧʨʠ ʧʦʣʦʩʝ ʯʘʩʪʦʪʥʦʛʦ ʢʘʥʘʣʘ 1,4 ʄɻʮ (ʜʠʘʧʘʟʦʥʳ ʨʘʙʦʯʠʭ ʯʘʩʪʦʪ ʚʳʰʝ 1 ɻɻʮ) 
ʈʘʩʩʪʨʦʡʢʘ ʤʝʞʜʫ ʢʨʘʡʥʝʡ ʯʘʩʪʦʪʦʡ ʢʘʥʘʣʘ ʠ 

ʥʦʤʠʥʘʣʴʥʦʡ ʪʦʯʢʦʡ ʥʘ ʫʨʦʚʥʝ ʤʠʥʫʩ 3 ʜɹ 

ʮʝʥʪʨʘ ʦʛʠʙʘʶʱʝʡ ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʬʠʣʴʪʨʘ, 

ʦʙʨʘʱʝʥʥʦʡ ʢ ʥʝʩʫʱʝʡ ʯʘʩʪʦʪʝ, ȹf 

ʄʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʳʡ ʫʨʦʚʝʥʴ 

ʟʥʘʯʝʥʠʡ, ʜɹʤ  

ʐʠʨʠʥʘ ʧʦʣʦʩʳ 

ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ 

ʬʠʣʴʪʨʘ  

0,05 ʄɻʮ Ò ȹf < 1,45 ʄɻʮ  ʣʠʥʝʡʥʦ ʫʙʳʚʘʝʪ ʦʪ -1 ʜʦ -11 100 ʢɻʮ  

1,45 ʄɻʮ Ò ȹf < 2,85 ʄɻʮ  -11 100 ʢɻʮ  

3,3 ʄɻʮ Ò ȹf < fmax -15  1 ʄɻʮ  

 

http://www.garant.ru/products/ipo/prime/doc/55071629/#9905#9905
http://www.garant.ru/products/ipo/prime/doc/55071629/#9908#9908
http://www.garant.ru/products/ipo/prime/doc/55071629/#99012#99012
http://www.garant.ru/products/ipo/prime/doc/55071629/#99013#99013
http://www.garant.ru/products/ipo/prime/doc/55071629/#99014#99014
http://www.garant.ru/products/ipo/prime/doc/55071629/#99017#99017
http://www.garant.ru/products/ipo/prime/doc/55071629/#99020#99020
http://www.garant.ru/products/ipo/prime/doc/55071629/#11011#11011
http://www.garant.ru/products/ipo/prime/doc/55071629/#607#607
http://www.garant.ru/products/ipo/prime/doc/55071629/#9901#9901
http://www.garant.ru/products/ipo/prime/doc/55071629/#9902#9902
http://www.garant.ru/products/ipo/prime/doc/55071629/#9903#9903
http://www.garant.ru/products/ipo/prime/doc/55071629/#9904#9904
http://www.garant.ru/products/ipo/prime/doc/55071629/#9907#9907
http://www.garant.ru/products/ipo/prime/doc/55071629/#99010#99010
http://www.garant.ru/products/ipo/prime/doc/55071629/#99033#99033
http://www.garant.ru/products/ipo/prime/doc/55071629/#99034#99034
http://www.garant.ru/products/ipo/prime/doc/55071629/#99035#99035
http://www.garant.ru/products/ipo/prime/doc/55071629/#99036#99036
http://www.garant.ru/products/ipo/prime/doc/55071629/#99037#99037
http://www.garant.ru/products/ipo/prime/doc/55071629/#99038#99038
http://www.garant.ru/products/ipo/prime/doc/55071629/#99039#99039
http://www.garant.ru/products/ipo/prime/doc/55071629/#99040#99040
http://www.garant.ru/products/ipo/prime/doc/55071629/#11011#11011
http://www.garant.ru/products/ipo/prime/doc/55071629/#610#610
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ʊʘʙʣʠʮʘ ʄ.11 - ʋʨʦʚʥʠ ʚʥʝʧʦʣʦʩʥʳʭ ʠʟʣʫʯʝʥʠʡ (ʚʢʣʶʯʘʷ ʧʨʦʜʫʢʪʳ ʠʥʪʝʨʤʦʜʫʣʷʮʠʠ)  

ʧʨʠ ʧʦʣʦʩʝ ʯʘʩʪʦʪʥʦʛʦ ʢʘʥʘʣʘ 3 ʄɻʮ (ʜʠʘʧʘʟʦʥʳ ʨʘʙʦʯʠʭ ʯʘʩʪʦʪ ʚʳʰʝ 1 ɻɻʮ) 
ʈʘʩʩʪʨʦʡʢʘ ʤʝʞʜʫ ʢʨʘʡʥʝʡ ʯʘʩʪʦʪʦʡ ʢʘʥʘʣʘ ʠ 

ʥʦʤʠʥʘʣʴʥʦʡ ʪʦʯʢʦʡ ʥʘ ʫʨʦʚʥʝ ʤʠʥʫʩ 3 ʜɹ 

ʮʝʥʪʨʘ ʦʛʠʙʘʶʱʝʡ ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʬʠʣʴʪʨʘ, 

ʦʙʨʘʱʝʥʥʦʡ ʢ ʥʝʩʫʱʝʡ ʯʘʩʪʦʪʝ, ȹf 

ʄʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʳʡ ʫʨʦʚʝʥʴ 

ʟʥʘʯʝʥʠʡ, ʜɹʤ  

ʐʠʨʠʥʘ ʧʦʣʦʩʳ 

ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ 

ʬʠʣʴʪʨʘ  

0,05 ʄɻʮ Ò ȹf < 3,05 ʄɻʮ  ʣʠʥʝʡʥʦ ʫʙʳʚʘʝʪ ʦʪ -5 ʜʦ -15 100 ʢɻʮ  

3,05 ʄɻʮ Ò ȹf < 6,05 ʄɻʮ  -15 100 ʢɻʮ  

6,5 ʄɻʮ Ò ȹf < fmax -15 1ʄɻʮ  

ʊʘʙʣʠʮʘ ʄ.12 - ʋʨʦʚʥʠ ʚʥʝʧʦʣʦʩʥʳʭ ʠʟʣʫʯʝʥʠʡ (ʚʢʣʶʯʘʷ ʧʨʦʜʫʢʪʳ ʠʥʪʝʨʤʦʜʫʣʷʮʠʠ)  

ʧʨʠ ʧʦʣʦʩʝ ʯʘʩʪʦʪʥʦʛʦ ʢʘʥʘʣʘ 5, 10, 15 ʠ 20 ʄɻʮ (ʜʠʘʧʘʟʦʥʳ ʨʘʙʦʯʠʭ ʯʘʩʪʦʪ ʚʳʰʝ 1 ɻɻʮ) 
ʈʘʩʩʪʨʦʡʢʘ ʤʝʞʜʫ ʢʨʘʡʥʝʡ ʯʘʩʪʦʪʦʡ ʢʘʥʘʣʘ ʠ 

ʥʦʤʠʥʘʣʴʥʦʡ ʪʦʯʢʦʡ ʥʘ ʫʨʦʚʥʝ ʤʠʥʫʩ 3 ʜɹ 

ʮʝʥʪʨʘ ʦʛʠʙʘʶʱʝʡ ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʬʠʣʴʪʨʘ, 

ʦʙʨʘʱʝʥʥʦʡ ʢ ʥʝʩʫʱʝʡ ʯʘʩʪʦʪʝ, ȹf 

ʄʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʳʡ ʫʨʦʚʝʥʴ 

ʟʥʘʯʝʥʠʡ, ʜɹʤ 

ʐʠʨʠʥʘ ʧʦʣʦʩʳ 

ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ 

ʬʠʣʴʪʨʘ  

0,05 ʄɻʮ Ò ȹf < 5,05 ʄɻʮ  ʣʠʥʝʡʥʦ ʫʙʳʚʘʝʪ ʦʪ -7 ʜʦ -14 100 ʢɻʮ  

5,05 ʄɻʮ Ò ȹf < min (10,05 ʄɻʮ, fmax)  -14 100 ʢɻʮ  

10,5 ʄɻʮ Ò ȹf < fmax -15 1 ʄɻʮ  

 

ʊʘʙʣʠʮʘ ʄ.13 - ɼʠʘʧʘʟʦʥʳ ʨʘʙʦʯʠʭ ʯʘʩʪʦʪ ʦʙʦʨʫʜʦʚʘʥʠʷ ʩʪʘʥʜʘʨʪʘ LTE 

ʅʦʤʝʨ ʜʠʘʧʘʟʦʥʘ 

ʨʘʙʦʯʠʭ ʯʘʩʪʦʪ 

ɼʠʘʧʘʟʦʥ ʨʘʙʦʯʠʭ ʯʘʩʪʦʪ (ʙʘʟʦʚʘʷ 

ʩʪʘʥʮʠʷ ʧʨʠʥʠʤʘʝʪ, ʘʙʦʥʝʥʪʩʢʠʡ 

ʪʝʨʤʠʥʘʣ ʧʝʨʝʜʘʝʪ), ʄɻʮ 

ɼʠʘʧʘʟʦʥ ʨʘʙʦʯʠʭ ʯʘʩʪʦʪ (ʙʘʟʦʚʘʷ 

ʩʪʘʥʮʠʷ ʧʝʨʝʜʘʝʪ, ʘʙʦʥʝʥʪʩʢʠʡ 

ʪʝʨʤʠʥʘʣ ʧʨʠʥʠʤʘʝʪ), ʄɻʮ 

ʈʝʞʠʤ ʜʫʧʣʝʢʩʘ 

1 1920 ï 1980 2110 ï 2170 FDD 

2 1850 ï 1910 1930 ï 1990 FDD 

3 1710 ï 1785 1805 ï 1880 FDD 

4 1710 ï 1755 2110 ï 2155 FDD 

5 824 ï 849 869 ï 894 FDD 

6 830 ï 840 875 ï 885 FDD 

7 2500 ï 2570 2620 ï 2690 FDD 

8 880 ï 915 925 ï 960 FDD 

9 1749,9 ï 1784,9 1844,9 ï 1879,9 FDD 

10 1710 ï 1770 2110 ï 2170 FDD 

11 1427,9 - 1447,9 1475,9 - 1495,9 FDD 

12 698 ï 716 728 ï 746 FDD 

13 777 ï 787 746 ï 756 FDD 

14 788 ï 798 758 ï 768 FDD 

17 704 ï 716 734 ï 746 FDD 

18 815 ï 830 860 ï 875 FDD 

19 830 ï 845 875 ï 890 FDD 

20 832 ï 862 791 ï 821 FDD 

21 1447,9 ï 1462,9 1495,9 ï 1510,9 FDD 

33 1900 ï 1920 1900 ï 1920 TDD 

34 2010 ï 2025 2010 ï 2025 TDD 

35 1850 ï 1910 1850 ï 1910 TDD 

36 1930 ï 1990 1930 ï 1990 TDD 

37 1910 ï 1930 1910 ï 1930 TDD 

38 2570 ï 2620 2570 ï 2620 TDD 

39 1880 ï 1920 1880 ï 1920 TDD 

40 2300 ï 2400 2300 ï 2400 TDD 
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ʄ.5 ʊʨʝʙʦʚʘʥʠʷ ʢ ʜʦʧʫʩʪʠʤʳʤ ʟʥʘʯʝʥʠʷʤ ʫʨʦʚʥʝʡ ʚʥʝʧʦʣʦʩʥʳʭ ʠʟʣʫʯʝʥʠʡ ʘʙʦʥʝʥʪʩʢʠʭ 

ʩʪʘʥʮʠʡ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ ʄ.14. 

ʊʘʙʣʠʮʘ ʄ.14 - ʊʨʝʙʦʚʘʥʠʷ ʢ ʜʦʧʫʩʪʠʤʳʤ ʟʥʘʯʝʥʠʷʤ ʫʨʦʚʥʝʡ ʚʥʝʧʦʣʦʩʥʳʭ ʠʟʣʫʯʝʥʠʡ 

ʈʘʩʩʪʨʦʡʢʘ ʦʪ ʢʨʘʷ 

ʧʦʣʦʩʳ ʢʘʥʘʣʘ, ʄɻʮ 

ʋʨʦʚʝʥʴ ʚʥʝʧʦʣʦʩʥʳʭ ʠʟʣʫʯʝʥʠʡ, ʜɹʤ 
ʀʟʤʝʨʠʪʝʣʴʥʘʷ 

ʧʦʣʦʩʘ 
ʐʠʥʘ ʢʘʥʘʣʘ, ʄɻʮ 

1,4 3,0 5 10 15 20 

ʦʪ 0 ʜʦ 1 -10 -13 -15 -18 -20 -21 30 ʢɻʮ 

ʦʪ 1 ʜʦ 2,5 -10 -10 -10 -10 -10 -10 1 ʄɻʮ 

ʦʪ 2,5 ʜʦ 2,8 -25 -10 -10 -10 -10 -10 1 ʄɻʮ 

ʦʪ 2,8 ʜʦ 5 - -10 -10 -10 -10 -10 1 ʄɻʮ 

ʦʪ 5 ʜʦ 6 - -25 -13 -13 -13 -13 1 ʄɻʮ 

ʦʪ 6 ʜʦ 10 - - -25 -13 -13 -13 1 ʄɻʮ 

ʦʪ 10 ʜʦ 15 - - - -25 -13 -13 1 ʄɻʮ 

ʦʪ 15 ʜʦ 20 - - - - -25 -13 1 ʄɻʮ 

ʦʪ 20 ʜʦ 25 - - - - - -25 1 ʄɻʮ 
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ʇʨʠʣʦʞʝʥʠʝ ʅ 

(ʦʙʷʟʘʪʝʣʴʥʦʝ) 

 

ʇʨʘʚʠʣʘ ʚʳʙʦʨʘ ʥʫʣʝʚʦʛʦ ʫʨʦʚʥʷ ʧʨʠ ʠʟʤʝʨʝʥʠʷʭ ʰʠʨʠʥʫ ʧʦʣʦʩʳ ʨʘʜʠʦʯʘʩʪʦʪ 

ʠ ʚʥʝʧʦʣʦʩʥʳʭ ʠʟʣʫʯʝʥʠʡ ʨʘʜʠʦʧʝʨʝʜʘʪʯʠʢʦʚ  

 

ʅ.1 ʅʫʣʝʚʦʡ ʫʨʦʚʝʥʴ (ʋʨʦʚʝʥʴ 0 ʜɹ) ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʪʦʨʦʛʦ ʦʪʩʯʠʪʳʚʘʶʪʩʷ ʫʨʦʚʥʠ X ʜɹ, 

ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

ï ʜʣʷ ʢʣʘʩʩʦʚ ʠʟʣʫʯʝʥʠʡ A1AAN, A1BBN, A2AAN, H2BBN, H2BFN, J2A, J2BBN, J2BCN, 

F1B, F1BCN, G1BCN, F3EGN, F1C--, F3C--, F7BDX, FID, FIE, F2B, F7E, F7B, F7D, F8B, F8D, GIB, 

GIE, GIF, GIW, G2B, G2D, G7D, G7E, G7F, G7W ï ʧʦ ʫʨʦʚʥʶ ʥʝʤʦʜʫʣʠʨʦʚʘʥʥʦʡ 

(ʥʝʤʘʥʠʧʫʣʠʨʦʚʘʥʥʦʡ) ʥʝʩʫʱʝʡ; 

ï ʜʣʷ ʢʣʘʩʩʦʚ ʠʟʣʫʯʝʥʠʡ ɸ3ʉ--, R3C-- ï ʧʦ ʫʨʦʚʥʶ ʥʝʤʦʜʫʣʠʨʦʚʘʥʥʦʡ ʧʦʜʥʝʩʫʱʝʡ; 

ï ʜʣʷ ʢʣʘʩʩʦʚ ʠʟʣʫʯʝʥʠʡ PONAN, K1B--, Q1B-- ï ʧʦ ʫʨʦʚʥʶ ʤʘʢʩʠʤʘʣʴʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ 

ʩʧʝʢʪʨʘ ʚʳʭʦʜʥʦʛʦ ʢʘʩʢʘʜʘ ʨʘʜʠʦʧʝʨʝʜʘʪʯʠʢʘ ʧʨʠ ʝʛʦ ʤʦʜʫʣʷʮʠʠ ʠʩʧʳʪʘʪʝʣʴʥʳʤ ʩʠʛʥʘʣʦʤ; 

ï ʜʣʷ ʢʣʘʩʩʦʚ ʠʟʣʫʯʝʥʠʡ A3EJN, A3EGN, R3EJN, R3EGN, B8EJN, B8EGN, D7W, H3EJN, 

J3EJN, R7BCF, J7BCF, B9WWX, F3EJN, F3EHN, F3F, F8EJF, F8WWN, F9D, F9E ï ʧʦ 

ʤʘʢʩʠʤʘʣʴʥʦʤʫ ʫʨʦʚʥʶ ʦʛʠʙʘʶʱʝʡ ʩʧʝʢʪʨʘ (ʫʩʪʘʥʦʚʢʘ ʥʫʣʝʚʦʛʦ ʫʨʦʚʥʷ) ʚ ʧʨʝʜʝʣʘʭ ʙʦʢʦʚʦʡ 

ʧʦʣʦʩʳ ʯʘʩʪʦʪ, ʪ.ʝ. ʫʨʦʚʝʥʴ ʦʪʢʣʠʢʘ ʘʥʘʣʠʟʘʪʦʨʘ ʩʧʝʢʪʨʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʥʝʩʫʱʝʡ ʯʘʩʪʦʪʝ, ʥʝ 

ʫʯʠʪʳʚʘʝʪʩʷ; 

ï ʧʨʠ ʠʟʤʝʨʝʥʠʷʭ ʠʟʣʫʯʝʥʠʡ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʥʳʭ ʨʘʜʠʦʪʝʭʥʦʣʦʛʠʡ ʩʪʘʥʜʘʨʪʦʚ 802.16, 

802.11a, 802.11n ʢʣʘʩʩʳ ʠʟʣʫʯʝʥʠʡ ï G7W, D7W; ʩʪʘʥʜʘʨʪʘ 802.11b, GSM ʢʣʘʩʩ ʠʟʣʫʯʝʥʠʡ ï G7D; 

ʩʪʘʥʜʘʨʪʘ 802.15 ʢʣʘʩʩ ʠʟʣʫʯʝʥʠʡ ï F7D; ʩʪʘʥʜʘʨʪʦʚ IMT-2000/UMTS (IMT-DS) ʠ IMT-2000/UMTS 

(IMT-TC) ʢʣʘʩʩʳ ʠʟʣʫʯʝʥʠʡ ï G7W, G7D, G7E; ʮʠʬʨʦʚʳʭ ʨʘʜʠʦʨʝʣʝʡʥʳʭ ʩʠʩʪʝʤ ʩʚʷʟʠ 

ʧʣʝʟʠʦʭʨʦʥʥʦʡ ʮʠʬʨʦʚʦʡ ʠʝʨʘʨʭʠʠ ʢʣʘʩʩʳ ʠʟʣʫʯʝʥʠʡ ï G7W, G7D, G7E, F7W, F7D, F7E; 

ʮʠʬʨʦʚʳʭ ʨʘʜʠʦʨʝʣʝʡʥʳʭ ʩʠʩʪʝʤ ʩʚʷʟʠ ʧʣʝʟʠʦʭʨʦʥʥʦʡ ʮʠʬʨʦʚʦʡ ʠʝʨʘʨʭʠʠ ʢʣʘʩʩʳ ʠʟʣʫʯʝʥʠʡ ï 

G7W, G7D, G7E, F7W, F7D, F7E ï ʧʦ ʤʘʢʩʠʤʘʣʴʥʦʡ ʚʝʣʠʯʠʥʝ ʩʧʝʢʪʨʘʣʴʥʦʡ ʧʣʦʪʥʦʩʪʠ ʤʦʱʥʦʩʪʠ 

ʠʟʣʫʯʝʥʠʷ; 

ï ʜʣʷ ʢʣʘʩʩʦʚ ʠʟʣʫʯʝʥʠʡ X7EWX, X7FWX, X7WWX ï ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ 

ʧʦʣʥʦʡ ʤʦʱʥʦʩʪʠ COFDM ʩʠʛʥʘʣʘ, ʠʟʤʝʨʝʥʥʦʛʦ ʢʘʣʦʨʠʤʝʪʨʠʯʝʩʢʠʤ ʠʟʤʝʨʠʪʝʣʝʤ ʤʦʱʥʦʩʪʠ 

(ʠʟʤʝʨʠʪʝʣʝʤ ʩʨʝʜʥʝʡ ʤʦʱʥʦʩʪʠ). 

ɸʤʧʣʠʪʫʜʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʩʧʝʢʪʨʘʣʴʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʥʘ ʵʢʨʘʥʝ ʘʥʘʣʠʟʘʪʦʨʘ ʩʧʝʢʪʨʘ 

ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʥʘ ʦʪʤʝʪʢʫ ç0 ʜɹè, ʠʣʠ, ʝʩʣʠ ʵʪʦ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʦʙʝʩʧʝʯʝʥʦ, ʚ ʢʘʯʝʩʪʚʝ ʦʪʤʝʪʢʠ 

ʥʫʣʝʚʦʛʦ ʫʨʦʚʥʷ ʧʨʠʥʠʤʘʶʪ ʤʘʢʩʠʤʘʣʴʥʫʶ ʚʝʣʠʯʠʥʫ ʩʧʝʢʪʨʘʣʴʥʦʡ ʧʣʦʪʥʦʩʪʠ ʤʦʱʥʦʩʪʠ 

ʠʟʣʫʯʝʥʠʷ. ɼʘʣʝʝ ʦʪ ʵʪʦʛʦ ʠʩʭʦʜʥʦʛʦ ʫʨʦʚʥʷ ʦʪʩʯʠʪʳʚʘʶʪʩʷ ʜʨʫʛʠʝ ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʳʝ ʫʨʦʚʥʠ: 

ʤʠʥʫʩ 30, 40, 50 ʠ 60 ʜɹ. 

ʋʩʪʘʥʦʚʢʘ ʥʫʣʝʚʦʛʦ ʫʨʦʚʥʷ ʠ ʩʦʙʩʪʚʝʥʥʦ ʠʟʤʝʨʝʥʠʷ ʢʦʥʪʨʦʣʴʥʦʡ ʰʠʨʠʥʳ ʧʦʣʦʩʳ ʯʘʩʪʦʪ ʠ 

ʚʥʝʧʦʣʦʩʥʳʭ ʠʟʣʫʯʝʥʠʡ ʜʦʣʞʥʳ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʧʨʠ ʦʜʥʠʭ ʠ ʪʝʭ ʞʝ ʧʘʨʘʤʝʪʨʘʭ ʘʥʘʣʠʟʘʪʦʨʘ 

ʩʧʝʢʪʨʘ: ʧʦʣʦʩʳ ʧʨʦʧʫʩʢʘʥʠʷ ʫʟʢʦʧʦʣʦʩʥʦʛʦ ʪʨʘʢʪʘ, ʚʨʝʤʝʥʠ ʨʘʟʚʝʨʪʢʠ ʠ ʧʦʩʪʦʷʥʥʦʡ ʚʨʝʤʝʥʠ 

ʧʦʩʣʝʜʝʪʝʢʪʦʨʥʦʛʦ ʬʠʣʴʪʨʘ. 
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ɻʨʘʬʠʢʠ ʜʣʷ ʧʝʨʝʩʯʝʪʘ ʚ ʅʦʨʤʳ ɻʂʈʏ ʟʘʨʫʙʝʞʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʜʘʥʥʳʭ 

ʦ ʚʥʝʧʦʣʦʩʥʳʭ ʠʟʣʫʯʝʥʠʷʭ, ʚʳʨʘʞʝʥʥʳʭ ʚ ʚʝʣʠʯʠʥʝ ʦʪʩʪʫʧʘ ʚ %  

ʦʪ ʮʝʥʪʨʘ ʥʝʦʙʭʦʜʠʤʦʡ ʰʠʨʠʥʳ ʧʦʣʦʩʳ ʯʘʩʪʦʪ 

 

 
 

ʈʠʩʫʥʦʢ ʇ.1 ï ʉʪʘʥʜʘʨʪ ʦʛʠʙʘʶʱʝʡ ʜʣʷ ʚʥʝʧʦʣʦʩʥʳʭ ʠʟʣʫʯʝʥʠʡ ʚ ʩʠʩʪʝʤʝ ʀʅʊɽʃʉɸʊ  

(ʜʦʢ.76 ʨʛ1/5) 
 

 

 

 
 

ʈʠʩʫʥʦʢ ʇ.2 ï ɻʨʘʬʠʢ ʟʘʚʠʩʠʤʦʩʪʠ ʦʛʠʙʘʶʱʝʡ ʚʥʝʧʦʣʦʩʥʳʭ ʠʟʣʫʯʝʥʠʡ ʦʪ ʠʥʜʝʢʩʘ ʤʦʜʫʣʷʮʠʠ  

ʜʣʷ ʢʣʘʩʩʦʚ ʠʟʣʫʯʝʥʠʷ F1B, F1D, F1W, F7B, F7D, F7W 
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ɻʨʘʬʠʢ ʜʣʷ ʧʝʨʝʩʯʝʪʘ ʅʐʇʏ ʧʨʠ ʫʤʝʥʴʰʝʥʠʠ ʪʨʝʙʦʚʘʥʠʡ 

ʢ ʢʦʵʬʬʠʮʠʝʥʪʫ ʦʰʠʙʦʢ ʥʘ ʢʘʥʘʣʝ ʩʚʷʟʠ 

 
  

 
 

ʈʠʩʫʥʦʢ ʈ.1 ï ɿʘʚʠʩʠʤʦʩʪʴ ʧʦ ʢʨʠʪʝʨʠʶ ʅʘʡʢʚʠʩʪʘ ʥʝʦʙʭʦʜʠʤʦʡ ʰʠʨʠʥʳ ʧʦʣʦʩʳ ʠʟʣʫʯʝʥʠʷ FT ʦʪ 

ʩʪʝʧʝʥʠ ʜʦʩʪʘʪʦʯʥʦʩʪʠ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʧʦʣʫʯʘʝʤʦʡ ʮʠʬʨʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ  ʙʝʟ ʫʯʝʪʘ 

ʧʨʠʤʝʥʷʝʤʦʡ ʩʠʩʪʝʤʳ ʢʦʜʠʨʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʠ ʠʟʙʳʪʦʯʥʦʩʪʠ ʢʦʜʘ 

 

 

ʇʨʠʤʝʨ: ʜʣʷ ʩʠʩʪʝʤʳ BPSK ʚ ʩʚʷʟʠ ʩ ʚʚʦʜʦʤ ʠʩʧʨʘʚʣʷʶʱʝʛʦ ʢʦʜʘ ʪʨʝʙʦʚʘʥʠʷ ʢ 

ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʠ ʚ ʢʘʥʘʣʝ 5Ŀ10
-4
. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʪʨʝʙʦʚʘʥʠʷ ʚ ʅʐʇʀ ʚ ʬʦʨʤʫʣʘʭ 

ʪʘʙʣʠʮʳ 4.1-4.15 ʩʦʢʨʘʱʘʶʪʩʷ ʜʦ 82%. 

 

ɹ.1. ɺ ʩʣʫʯʘʷʭ ʦʩʦʙʦ ʟʘʛʨʫʞʝʥʥʳʭ ʧʦʣʦʩ ʨʘʜʠʦʯʘʩʪʦʪ ʠ/ʠʣʠ ʧʨʠʤʝʥʝʥʠʷ ʨʘʜʠʦʩʠʩʪʝʤ, ʦʩʦʙʦ 

ʯʫʚʩʪʚʠʪʝʣʴʥʳʭ ʢ ʧʦʤʝʭʘʤ, ʘ ʪʘʢʞʝ ʩʠʩʪʝʤ ʩ ʚʳʩʦʢʠʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʢ ʜʦʩʪʦʚʝʨʥʦʩʪʠ 

ʠʥʬʦʨʤʘʮʠʠ, ʨʘʩʯʝʪ ʥʝʦʙʭʦʜʠʤʦʡ ʧʦʣʦʩʳ ʯʘʩʪʦʪ ʜʦʣʞʝʥ ʧʨʦʚʦʜʠʪʴʩʷ ʩ ʫʯʝʪʦʤ ʢʘʯʝʩʪʚʘ ʧʝʨʝʜʘʯʠ 

ʩʦʦʙʱʝʥʠʡ. 

ɹ.2. ɼʣʷ ʮʠʬʨʦʚʳʭ ʩʠʩʪʝʤ ʧʝʨʝʜʘʯʠ ʢʘʯʝʩʪʚʦ ʧʝʨʝʜʘʯʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʨʝʜʥʝʡ 

ʚʝʨʦʷʪʥʦʩʪʴʶ ʦʰʠʙʢʠ ʥʘ ʦʜʠʥ ʙʠʪ ʦʰP . ʀʩʭʦʜʷ ʠʟ ʚʝʣʠʯʠʥʳ ʪʨʝʙʫʝʤʦʡ ʚʝʨʦʷʪʥʦʩʪʠ ʦʰʠʙʢʠ 

ʚʦʟʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʥʝʦʙʭʦʜʠʤʫʶ ʰʠʨʠʥʫ ʧʦʣʦʩʳ ʯʘʩʪʦʪ ʧʦʣʝʟʥʦʛʦ ʩʠʛʥʘʣʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʫʶ 

ʥʝʦʙʭʦʜʠʤʫʶ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ, ʢʘʢ ʧʦʣʦʩʫ, ʧʨʠ ʢʦʪʦʨʦʡ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ 

ʟʘʜʘʥʥʦʝ ʟʥʘʯʝʥʠʝ ʚʝʨʦʷʪʥʦʩʪʠ ʦʰʠʙʢʠ ʥʘ ʙʠʪ ʧʦ ʚʩʝʡ ʩʠʩʪʝʤʝ ʨʘʜʠʦʩʚʷʟʠ. ʇʦʣʫʯʘʝʤʳʝ ʧʨʠ ʵʪʦʤ 

ʟʥʘʯʝʥʠʷ ʤʦʛʫʪ ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʪʴʩʷ ʦʪ ʨʘʩʯʝʪʥʦʛʦ ʟʥʘʯʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦʡ ʰʠʨʠʥʳ ʧʦʣʦʩʳ 

ʯʘʩʪʦʪ, ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʧʦ ʧʘʨʘʤʝʪʨʘʤ ʤʦʜʫʣʷʮʠʠ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʦ ʢʦʥʪʨʦʣʴʥʦʡ ʰʠʨʠʥʝ 

ʧʦʣʦʩʳ ʯʘʩʪʦʪ ʥʘ ʫʨʦʚʥʝ ʤʠʥʫʩ 30 ʜɹ. 
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ʇʨʠʤʝʨ ʧʦʩʪʨʦʝʥʠʷ ʦʛʨʘʥʠʯʠʪʝʣʴʥʦʡ ʣʠʥʠʠ ʠ  ʢʦʥʪʨʦʣʷ 

ʚʥʝʧʦʣʦʩʥʳʭ ʩʧʝʢʪʨʦʚ ʠʟʣʫʯʝʥʠʡ 

 
 

 

 
 

ʈʠʩʫʥʦʢ ʉ.1 ï ʇʨʠʤʝʨ ʩʨʘʚʥʝʥʠʷ ʠʟʤʝʨʝʥʥʳʭ ʠ ʥʦʨʤʠʨʫʝʤʳʭ ʟʥʘʯʝʥʠʡ ʫʨʦʚʥʝʡ 

ʚʥʝʧʦʣʦʩʥʳʭ ʠʟʣʫʯʝʥʠʡ ʜʣʷ ʢʣʘʩʩʘ ʠʟʣʫʯʝʥʠʷ J3EJN  

ʜʣʷ ʨʘʜʠʦʧʝʨʝʜʘʪʯʠʢʘ ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʩʣʫʞʙʳ 

 

ɿʚʝʟʜʦʯʢʦʡ ʦʪʤʝʯʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʡ: ; ; ; 

; . 

ɾʠʨʥʦʡ ʣʠʥʠʝʡ ʦʪʤʝʯʝʥʘ ʦʛʨʘʥʠʯʠʪʝʣʴʥʘʷ ʣʠʥʠʷ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʜʝʡʩʪʚʫʶʱʠʤ ʥʦʨʤʘʤ. 

 

ʇʨʠʤʝʯʘʥʠʝ: ʈʝʟʫʣʴʪʘʪʳ ʩʨʘʚʥʝʥʠʷ ʠʟʤʝʨʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʩ ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʤʠ ʥʦʨʤʘʤʠ 

ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʰʠʨʠʥʘ ʢʦʥʪʨʦʣʴʥʦʡ ʧʦʣʦʩʳ ʯʘʩʪʦʪ ʠ ʚʥʝʧʦʣʦʩʥʳʝ ʩʧʝʢʪʨʳ ʠʟʣʫʯʝʥʠʡ 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʜʘʥʥʳʤ ʅʦʨʤʘʤ. 
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ʆʙʦʟʥʘʯʝʥʠʝ ʠʟʣʫʯʝʥʠʡ 

 

ʊ.1 ʀʟʣʫʯʝʥʠʷ ʜʦʣʞʥʳ ʦʙʦʟʥʘʯʘʪʴʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʭ ʥʝʦʙʭʦʜʠʤʦʡ ʰʠʨʠʥʦʡ ʧʦʣʦʩʳ 

ʯʘʩʪʦʪ ʠ ʠʭ ʢʣʘʩʩʠʬʠʢʘʮʠʝʡ. 

ʊ.2 ɼʣʷ ʧʦʣʥʦʛʦ ʦʙʦʟʥʘʯʝʥʠʷ ʠʟʣʫʯʝʥʠʷ ʧʝʨʝʜ ʦʙʦʟʥʘʯʝʥʠʝʤ ʢʣʘʩʩʘ ʩʣʝʜʫʝʪ ʩ ʧʦʤʦʱʴʶ 

ʯʝʪʳʨʝʭ ʟʥʘʢʦʚ ʫʢʘʟʘʪʴ ʥʝʦʙʭʦʜʠʤʫʶ ʰʠʨʠʥʫ ʧʦʣʦʩʳ. ʅʝʦʙʭʦʜʠʤʘʷ ʰʠʨʠʥʘ ʧʦʣʦʩʳ ʜʦʣʞʥʘ 

ʚʳʨʘʞʘʪʴʩʷ ʪʨʝʤʷ ʮʠʬʨʘʤʠ ʠ ʦʜʥʦʡ ʙʫʢʚʦʡ. ɹʫʢʚʘ ʟʘʥʠʤʘʝʪ ʧʦʣʦʞʝʥʠʝ ʟʘʧʷʪʦʡ, ʦʪʜʝʣʷʶʱʝʡ 

ʮʝʣʫʶ ʯʘʩʪʴ ʦʪ ʜʨʦʙʥʦʡ ʚ ʜʝʩʷʪʠʯʥʦʡ ʜʨʦʙʠ ʠ ʫʢʘʟʳʚʘʝʪ ʝʜʠʥʠʮʫ ʠʟʤʝʨʝʥʠʷ ʧʦʣʦʩʳ ʯʘʩʪʦʪ. 

ʇʝʨʚʳʡ ʟʥʘʢ ʥʝ ʜʦʣʞʝʥ ʙʳʪʴ ʥʠ ʥʫʣʝʤ, ʥʠ ʙʫʢʚʦʡ ʂ, ʄ ʠʣʠ G. 

 

ʅʝʦʙʭʦʜʠʤʘʷ ʰʠʨʠʥʘ ʧʦʣʦʩʳ: 

ʦʪ 0,001 ʜʦ 999 ɻʮ ʜʦʣʞʥʘ ʚʳʨʘʞʘʪʴʩʷ ʚ ʛʝʨʮʘʭ (ʙʫʢʚʘ ʅ): 

ʦʪ 1,00 ʜʦ 999 ʢɻʮ ʜʦʣʞʥʘ ʚʳʨʘʞʘʪʴʩʷ ʚ ʢʠʣʦʛʝʨʮʘʭ (ʙʫʢʚʘ ʂ); 

ʦʪ 1,00 ʜʦ 999 ʄɻʮ ʜʦʣʞʥʘ ʚʳʨʘʞʘʪʴʩʷ ʚ ʤʝʛʘʛʝʨʮʘʭ (ʙʫʢʚʘ ʄ); 

ʦʪ 1,00 ʜʦ 999 ɻɻʮ ʜʦʣʞʥʘ ʚʳʨʘʞʘʪʴʩʷ ʚ ʛʠʛʘʛʝʨʮʘʭ (ʙʫʢʚʘ G). 

 

ʇʨʠʤʝʨʳ: 

0,002 ɻʮ=ʅ002 6 ʢɻʮ=6ʂ00  1,25 ʄɻʮ=1ʄ25  

0,1 ɻʮ=ʅ100 12,5 ʢɻʮ=12ʂ5  2 ʄɻʮ=2ʄ00  

25,3 ɻʮ=25ʅ3 180,4 ʢɻʮ =180ʂ  10 ʄɻʮ=10ʄ0  

400 ɻʮ=400ʅ 180,5 ʢɻʮ=181ʂ  202 ʄɻʮ=202ʄ  

2,4 ʢɻʮ=2ʂ40  180,7 ʢɻʮ=181ʂ  5,65 ɻɻʮ=5G65  
 

ʅʝʦʙʭʦʜʠʤʘʷ ʰʠʨʠʥʘ ʧʦʣʦʩʳ ʯʘʩʪʦʪ ʦʧʨʝʜʝʣʷʝʪʩʷ: 

ʘ) ʧʦ ʬʦʨʤʫʣʘʤ, ʧʨʠʚʝʜʝʥʥʳʤ ʚ ʪʘʙʣʠʮʘʭ 4.1-4.15; 

ʙ) ʧʫʪʝʤ ʨʘʩʯʝʪʦʚ ʚ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʪʦʨʳʝ ʥʝ ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʚ ʧ. çʘè; 

ʚ) ʩ ʧʦʤʦʱʴʶ ʠʟʤʝʨʝʥʠʡ ʚ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʪʦʨʳʝ ʥʝ ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʚ ʧʧ. çʘè ʠ çʙè. 

 

ʊ.3 ʂʣʘʩʩ ʠʟʣʫʯʝʥʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʦʚʦʢʫʧʥʦʩʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢ (ʩʤ. ʧ.2.1 ʅʦʨʤ). 

ʀʟʣʫʯʝʥʠʷ ʜʦʣʞʥʳ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴʩʷ ʠ ʦʙʦʟʥʘʯʘʪʴʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʭ ʦʩʥʦʚʥʳʤʠ ʠ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. 

ʉ ʧʦʤʦʱʴʶ ʧʝʨʚʳʭ ʪʨʝʭ ʫʩʣʦʚʥʳʭ ʦʙʦʟʥʘʯʝʥʠʡ ʦʧʠʩʳʚʘʶʪʩʷ ʦʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʜʣʷ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʠʟʣʫʯʝʥʠʷ, ʘ ʜʣʷ ʧʦʣʥʦʛʦ ʦʧʠʩʘʥʠʷ ʠʟʣʫʯʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʜʦʙʘʚʠʪʴ ʜʚʝ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 

ʇʝʨʚʦʝ ʦʙʦʟʥʘʯʝʥʠʝ ï ʪʠʧ ʤʦʜʫʣʷʮʠʠ ʦʩʥʦʚʥʦʡ ʥʝʩʫʱʝʡ. 

ɺʪʦʨʦʝ ʦʙʦʟʥʘʯʝʥʠʝ ï ʭʘʨʘʢʪʝʨ ʩʠʛʥʘʣʘ (ʩʠʛʥʘʣʦʚ), ʤʦʜʫʣʠʨʫʶʱʝʛʦ ʦʩʥʦʚʥʫʶ ʥʝʩʫʱʫʶ. 

ʊʨʝʪʴʝ ʦʙʦʟʥʘʯʝʥʠʝ ï ʪʠʧ ʧʝʨʝʜʘʚʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ. 

ʏʝʪʚʝʨʪʦʝ ʦʙʦʟʥʘʯʝʥʠʝ ï ʧʦʜʨʦʙʥʳʝ ʜʘʥʥʳʝ ʦ ʩʠʛʥʘʣʝ (ʩʠʛʥʘʣʘʭ). 

ʇʷʪʦʝ ʦʙʦʟʥʘʯʝʥʠʝ ï ʭʘʨʘʢʪʝʨ ʫʧʣʦʪʥʝʥʠʷ. 

ʆʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʷʚʣʷʶʪʩʷ ʦʙʷʟʘʪʝʣʴʥʳʤʠ ʚ ʦʙʦʟʥʘʯʝʥʠʠ ʠʟʣʫʯʝʥʠʷ, ʘ ʚʤʝʩʪʦ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ, ʝʩʣʠ ʦʥʠ ʥʝ ʠʩʧʦʣʴʟʫʶʪʩʷ, ʩʪʘʚʷʪʩʷ ʧʨʦʯʝʨʢʠ. 

 

ʆʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʣʘʩʩʘ ʠʟʣʫʯʝʥʠʷ:  
ʇ.4. ʇʝʨʚʦʝ ʦʙʦʟʥʘʯʝʥʠʝ ï ʊʠʧ ʤʦʜʫʣʷʮʠʠ ʦʩʥʦʚʥʦʡ ʥʝʩʫʱʝʡ:   

ʇ.4.1 ʀʟʣʫʯʝʥʠʝ ʥʝʤʦʜʫʣʠʨʦʚʘʥʥʦʡ ʥʝʩʫʱʝʡ  N  

ʇ.4.2 ʀʟʣʫʯʝʥʠʷ, ʧʨʠ ʢʦʪʦʨʳʭ ʦʩʥʦʚʥʘʷ ʥʝʩʫʱʘʷ ʤʦʜʫʣʠʨʫʝʪʩʷ ʧʦ ʘʤʧʣʠʪʫʜʝ (ʚʢʣʶʯʘʷ ʩʣʫʯʘʠ, ʢʦʛʜʘ 

ʧʦʜʥʝʩʫʱʠʝ ʠʤʝʶʪ ʫʛʣʦʚʫʶ ʤʦʜʫʣʷʮʠʶ):  

 

ʇ.4.2.1 ɼʚʫʭʧʦʣʦʩʥʘʷ  ɸ  

ʇ.4.2.2 ʆʜʥʦʧʦʣʦʩʥʘʷ ʩ ʧʦʣʥʦʡ ʥʝʩʫʱʝʡ  ʅ  

ʇ.4.2.3 ʆʜʥʦʧʦʣʦʩʥʘʷ ʩ ʦʩʣʘʙʣʝʥʥʦʡ ʥʝʩʫʱʝʡ ʠʣʠ ʩ ʧʝʨʝʤʝʥʥʳʤ ʫʨʦʚʥʝʤ ʥʝʩʫʱʝʡ  R  

ʇ.4.2.4 ʆʜʥʦʧʦʣʦʩʥʘʷ ʩ ʧʦʜʘʚʣʝʥʥʦʡ ʥʝʩʫʱʝʡ  J  
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ʇ.4.2.5 ʉ ʥʝʟʘʚʠʩʠʤʳʤʠ ʙʦʢʦʚʳʤʠ ʧʦʣʦʩʘʤʠ  ɺ  

ʇ.4.2.6 ʉ ʯʘʩʪʠʯʥʦ ʧʦʜʘʚʣʝʥʥʦʡ ʦʜʥʦʡ ʠʟ ʙʦʢʦʚʳʭ ʧʦʣʦʩ  ʉ  

ʇ.4.3 ʀʟʣʫʯʝʥʠʷ, ʧʨʠ ʢʦʪʦʨʳʭ ʦʩʥʦʚʥʘʷ ʥʝʩʫʱʘʷ ʠʤʝʝʪ ʫʛʣʦʚʫʶ ʤʦʜʫʣʷʮʠʶ:  

ʇ.4.3.1 ʏʘʩʪʦʪʥʘʷ ʤʦʜʫʣʷʮʠʷ  F  

ʇ.4.3.2 ʌʘʟʦʚʘʷ ʤʦʜʫʣʷʮʠʷ  G  

ʇ.4.4 ʀʟʣʫʯʝʥʠʷ, ʧʨʠ ʢʦʪʦʨʳʭ ʦʩʥʦʚʥʘʷ ʥʝʩʫʱʘʷ ʠʤʝʝʪ ʘʤʧʣʠʪʫʜʥʫʶ ʠ ʫʛʣʦʚʫʶ ʤʦʜʫʣʷʮʠʶ ʣʠʙʦ 

ʦʜʥʦʚʨʝʤʝʥʥʦ, ʣʠʙʦ ʚ ʟʘʨʘʥʝʝ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ  

D  

ʇ.4.5 ʀʤʧʫʣʴʩʥʳʝ ʠʟʣʫʯʝʥʠʷ* 

ʇʨʠʤʝʯʘʥʠʝ - * ʀʟʣʫʯʝʥʠʷ, ʧʨʠ ʢʦʪʦʨʳʭ ʦʩʥʦʚʥʘʷ ʥʝʩʫʱʘʷ ʤʦʜʫʣʠʨʫʝʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʠʛʥʘʣʦʤ, 

ʢʦʪʦʨʳʡ ʟʘʢʦʜʠʨʦʚʘʥ ʚ ʢʚʘʥʪʦʚʘʥʥʦʡ ʬʦʨʤʝ (ʥʘʧʨʠʤʝʨ, ʠʤʧʫʣʴʩʥʦ-ʢʦʜʦʚʘʷ ʤʦʜʫʣʷʮʠʷ), ʜʦʣʞʥʳ 

ʦʙʦʟʥʘʯʘʪʴʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʇ.4.2 ʠʣʠ ʇ.4.3. 

 

ʇ.4.5.1 ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʥʝʤʦʜʫʣʠʨʦʚʘʥʥʳʭ ʠʤʧʫʣʴʩʦʚ  ʈ  

ʇ.4.5.2 ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʠʤʧʫʣʴʩʦʚ:   

ʇ.4.5.2.1 ʄʦʜʫʣʠʨʦʚʘʥʥʳʭ ʧʦ ʘʤʧʣʠʪʫʜʝ  ʂ  

ʇ.4.5.2.2 ʄʦʜʫʣʠʨʦʚʘʥʥʳʭ ʧʦ ʰʠʨʠʥʝ ʠʣʠ ʜʣʠʪʝʣʴʥʦʩʪʠ  L  

ʇ.4.5.2.3 ʄʦʜʫʣʠʨʦʚʘʥʥʳʝ ʧʦ ʧʦʣʦʞʝʥʠʶ ʠʣʠ ʬʘʟʝ  ʄ  

ʇ.4.5.2.4 ʇʨʠ ʢʦʪʦʨʦʡ ʥʝʩʫʱʘʷ ʠʤʝʝʪ ʫʛʣʦʚʫʶ ʤʦʜʫʣʷʮʠʶ ʚʦ ʚʨʝʤʷ ʧʝʨʝʜʘʯʠ ʠʤʧʫʣʴʩʦʚ  Q  

ʇ.4.5.2.5 ʇʨʝʜʩʪʘʚʣʷʶʱʘʷ ʩʦʯʝʪʘʥʠʝ ʫʢʘʟʘʥʥʳʭ ʚʳʰʝ ʩʧʦʩʦʙʦʚ ʠʣʠ ʧʨʦʠʟʚʦʜʠʤʘʷ ʜʨʫʛʠʤʠ ʤʝʪʦʜʘʤʠ  V  

ʇ.4.6 ʇʨʦʯʠʝ ʩʣʫʯʘʠ, ʦʪʣʠʯʥʳʝ ʦʪ ʫʢʘʟʘʥʥʳʭ ʚʳʰʝ, ʧʨʠ ʢʦʪʦʨʳʭ ʠʟʣʫʯʝʥʠʝ ʩʦʩʪʦʠʪ ʠʟ ʦʩʥʦʚʥʦʡ 

ʥʝʩʫʱʝʡ, ʤʦʜʫʣʠʨʦʚʘʥʥʦʡ ʣʠʙʦ ʦʜʥʦʚʨʝʤʝʥʥʦ, ʣʠʙʦ ʚ ʟʘʨʘʥʝʝ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 

ʩʦʯʝʪʘʥʠʝʤ ʜʚʫʭ ʠʣʠ ʙʦʣʝʝ ʠʟ ʩʣʝʜʫʶʱʠʭ ʤʝʪʦʜʦʚ ʤʦʜʫʣʷʮʠʠ: ʘʤʧʣʠʪʫʜʥʦʡ, ʫʛʣʦʚʦʡ, ʠʤʧʫʣʴʩʥʦʡ  

W  

ʇ.4.7 ʇʨʦʯʠʝ ʩʣʫʯʘʠ  X  

ʇ.5. ɺʪʦʨʦʝ ʦʙʦʟʥʘʯʝʥʠʝ ï ʍʘʨʘʢʪʝʨ ʩʠʛʥʘʣʘ (ʩʠʛʥʘʣʦʚ), ʤʦʜʫʣʠʨʫʶʱʝʛʦ ʦʩʥʦʚʥʫʶ ʥʝʩʫʱʫʶ:   

ʇ.5.1 ʆʪʩʫʪʩʪʚʠʝ ʤʦʜʫʣʠʨʫʶʱʝʛʦ ʩʠʛʥʘʣʘ  0  

ʧ.5.2 ʆʜʠʥ ʢʘʥʘʣ, ʩʦʜʝʨʞʘʱʠʡ ʢʚʘʥʪʦʚʘʥʥʫʶ ʠʣʠ ʮʠʬʨʦʚʫʶ ʠʥʬʦʨʤʘʮʠʶ ʙʝʟ ʧʦʣʴʟʦʚʘʥʠʷ 

ʤʦʜʫʣʠʨʫʶʱʝʡ ʧʦʜʥʝʩʫʱʝʡ*;** 

ʇʨʠʤʝʯʘʥʠʷ: 

* ʀʩʢʣʶʯʘʷ ʚʨʝʤʝʥʥʦʝ ʫʧʣʦʪʥʝʥʠʝ ʢʘʥʘʣʦʚ. 

** ɺ ʩʣʫʯʘʝ ʪʝʣʝʬʦʥʠʠ (ɼ.6.6) ʠʣʠ ʮʠʬʨʦʚʳʭ ʩʠʩʪʝʤ ʧʝʨʝʜʘʯʠ (ʧɼ.5.2; 5.5.3; 5.5.5 ʠ 5.5.7) ʥʝʦʙʭʦʜʠʤʦ 

ʫʢʘʟʳʚʘʪʴ çʧʦʜʨʦʙʥʳʝ ʜʘʥʥʳʝ ʦ ʩʠʛʥʘʣʝè ʠʟ ʧʝʨʝʯʥʷ ʚ ʧʧ.ɼ.7.7-ɼ.7.11. 

1  

ʇ.5.3 ʆʜʠʥ ʢʘʥʘʣ, ʩʦʜʝʨʞʘʱʠʡ ʢʚʘʥʪʦʚʘʥʥʫʶ ʠʣʠ ʮʠʬʨʦʚʫʶ ʠʥʬʦʨʤʘʮʠʶ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʤʦʜʫʣʠʨʫʶʱʝʡ ʧʦʜʥʝʩʫʱʝʡ*;** 

ʇʨʠʤʝʯʘʥʠʷ: 

* ʀʟʣʫʯʝʥʠʷ, ʧʨʠ ʢʦʪʦʨʳʭ ʦʩʥʦʚʥʘʷ ʥʝʩʫʱʘʷ ʤʦʜʫʣʠʨʫʝʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʠʛʥʘʣʦʤ, ʢʦʪʦʨʳʡ 

ʟʘʢʦʜʠʨʦʚʘʥ ʚ ʢʚʘʥʪʦʚʘʥʥʦʡ ʬʦʨʤʝ (ʥʘʧʨʠʤʝʨ, ʠʤʧʫʣʴʩʥʦ-ʢʦʜʦʚʘʷ ʤʦʜʫʣʷʮʠʷ), ʜʦʣʞʥʳ ʦʙʦʟʥʘʯʘʪʴʩʷ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɼ.4.2 ʠʣʠ ɼ.4.3. 

** ʀʩʢʣʶʯʘʷ ʚʨʝʤʝʥʥʦʝ ʫʧʣʦʪʥʝʥʠʝ ʢʘʥʘʣʦʚ. 

2  

ʇ.5.4 ʆʜʠʥ ʢʘʥʘʣ, ʩ ʘʥʘʣʦʛʦʚʦʡ ʠʥʬʦʨʤʘʮʠʝʡ  3  

ʇ.5.5 ɼʚʘ ʠ ʙʦʣʝʝ ʢʘʥʘʣʦʚ, ʩʦʜʝʨʞʘʱʠʭ ʢʚʘʥʪʦʚʘʥʥʫʶ ʠʣʠ ʮʠʬʨʦʚʫʶ ʠʥʬʦʨʤʘʮʠʶ* 

ʇʨʠʤʝʯʘʥʠʷ - * ʀʩʢʣʶʯʘʷ ʚʨʝʤʝʥʥʦʝ ʫʧʣʦʪʥʝʥʠʝ ʢʘʥʘʣʦʚ 

7  

ʇ.5.6 ɼʚʘ ʠʣʠ ʙʦʣʝʝ ʢʘʥʘʣʦʚ ʩ ʘʥʘʣʦʛʦʚʦʡ ʠʥʬʦʨʤʘʮʠʝʡ  8  

ʇ.5.7 ʉʣʦʞʥʘʷ ʩʠʩʪʝʤʘ ʩ ʦʜʥʠʤ ʠʣʠ ʥʝʩʢʦʣʴʢʠʤʠ ʢʘʥʘʣʘʤʠ, ʩʦʜʝʨʞʘʱʠʤʠ ʢʚʘʥʪʦʚʘʥʥʫʶ ʠʣʠ ʮʠʬʨʦʚʫʶ 

ʠʥʬʦʨʤʘʮʠʶ, ʩʦʚʤʝʩʪʥʦ ʩ ʦʜʥʠʤ ʠʣʠ ʥʝʩʢʦʣʴʢʠʤʠ ʢʘʥʘʣʘʤʠ, ʩʦʜʝʨʞʘʱʠʤʠ ʘʥʘʣʦʛʦʚʫʶ ʠʥʬʦʨʤʘʮʠʶ* 

ʇʨʠʤʝʯʘʥʠʝ - * ʀʩʢʣʶʯʘʷ ʚʨʝʤʝʥʥʦʝ ʫʧʣʦʪʥʝʥʠʝ ʢʘʥʘʣʦʚ 

9  

ʇ.5.8 ʇʨʦʯʠʝ ʩʣʫʯʘʠ* 

ʇʨʠʤʝʯʘʥʠʝ - * ɺ ʵʪʦʤ ʢʦʥʪʝʢʩʪʝ ʩʣʦʚʦ çʠʥʬʦʨʤʘʮʠʷè ʥʝ ʚʢʣʶʯʘʝʪ ʠʥʬʦʨʤʘʮʠʶ ʧʦʩʪʦʷʥʥʦʛʦ, 

ʥʝʤʝʥʷʶʱʝʛʦʩʷ ʭʘʨʘʢʪʝʨʘ, ʘʥʘʣʦʛʠʯʥʫʶ ʪʦʡ, ʢʦʪʦʨʘʷ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʠʟʣʫʯʝʥʠʷʤʠ ʩʪʘʥʜʘʨʪʥʳʭ ʯʘʩʪʦʪ, 

ʨʘʜʠʦʣʦʢʘʪʦʨʘʤʠ ʩ ʥʝʧʨʝʨʳʚʥʳʤ ʠ ʠʤʧʫʣʴʩʥʳʤ ʠʟʣʫʯʝʥʠʷʤʠ ʠ ʪ.ʧ. 

X  

ʇ.6. ʊʨʝʪʴʝ ʦʙʦʟʥʘʯʝʥʠʝ ï ʊʠʧ ʧʝʨʝʜʘʚʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ   

ʇ.6.1 ʆʪʩʫʪʩʪʚʠʝ ʧʝʨʝʜʘʚʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ  N  

ʇ.6.2 ʊʝʣʝʛʨʘʬʠʷ ʜʣʷ ʩʣʫʭʦʚʦʛʦ ʧʨʠʝʤʘ  ɸ  

ʇ.6.3 ʊʝʣʝʛʨʘʬʠʷ ʜʣʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʧʨʠʝʤʘ  ɺ  

ʇ.6.4 ʌʘʢʩʠʤʠʣʝ  ʉ  

ʇ.6.5 ʇʝʨʝʜʘʯʘ ʜʘʥʥʳʭ, ʪʝʣʝʤʝʪʨʠʷ, ʪʝʣʝʫʧʨʘʚʣʝʥʠʝ  D  

ʇ.6.6 ʊʝʣʝʬʦʥʠʷ 3 (ʚʢʣʶʯʘʷ ʟʚʫʢʦʚʦʝ ʨʘʜʠʦʚʝʱʘʥʠʝ)  ɽ  

ʇ.6.7 ʊʝʣʝʚʠʜʝʥʠʝ (ʚʠʜʝʦ)  F  

ʇ.6.8 ʉʦʯʝʪʘʥʠʝ ʫʢʘʟʘʥʥʳʭ ʚʳʰʝ ʪʠʧʦʚ  W  

ʇ.6.9 ʇʨʦʯʠʝ ʩʣʫʯʘʠ  X  

ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ  
(ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʠ ʦʙʦʟʥʘʯʝʥʠʠ ʢʣʘʩʩʘ ʠʟʣʫʯʝʥʠʷ ʥʝ ʷʚʣʷʝʪʩʷ ʦʙʷʟʘʪʝʣʴʥʳʤ ʠ 

ʧʨʠʤʝʥʷʝʪʩʷ ʬʘʢʫʣʴʪʘʪʠʚʥʦ, ʥʘʧʨʠʤʝʨ, ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʨʝʛʠʩʪʨʘʮʠʠ ʈʕʉ ʚ ʄʝʞʜʫʥʘʨʦʜʥʦʤ ʨʝʛʠʩʪʨʝ ʯʘʩʪʦʪ ʠ 

ʧʦʣʫʯʝʥʠʷ ʤʝʞʜʫʥʘʨʦʜʥʦ-ʧʨʘʚʦʚʦʡ ʟʘʱʠʪʳ). 

ʇ.7. ʏʝʪʚʝʨʪʦʝ ʦʙʦʟʥʘʯʝʥʠʝ ï ʇʦʜʨʦʙʥʳʝ ʜʘʥʥʳʝ ʦ ʩʠʛʥʘʣʝ (ʩʠʛʥʘʣʘʭ)  

ʇ.7.1 ɼʚʫʭʧʦʟʠʮʠʦʥʥʳʡ ʢʦʜ ʩ ʨʘʟʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʵʣʝʤʝʥʪʦʚ ʠ/ʠʣʠ ʨʘʟʥʦʡ ʜʣʠʪʝʣʴʥʦʩʪʠ  ɸ  



 

 75  

ʇ.7.2 ɼʚʫʭʧʦʟʠʮʠʦʥʥʳʡ ʢʦʜ ʩ ʦʜʠʥʘʢʦʚʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʵʣʝʤʝʥʪʦʚ ʠ ʦʜʠʥʘʢʦʚʦʡ ʜʣʠʪʝʣʴʥʦʩʪʠ ʙʝʟ 

ʠʩʧʨʘʚʣʝʥʠʷ ʦʰʠʙʦʢ  

ɺ  

ʇ.7.3 ɼʚʫʭʧʦʟʠʮʠʦʥʥʳʡ ʢʦʜ ʩ ʦʜʠʥʘʢʦʚʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʵʣʝʤʝʥʪʦʚ ʠ ʦʜʠʥʘʢʦʚʦʡ ʜʣʠʪʝʣʴʥʦʩʪʠ ʩ 

ʠʩʧʨʘʚʣʝʥʠʝʤ ʦʰʠʙʦʢ  

ʉ  

ʇ.7.4 ʏʝʪʳʨʝʭʧʦʟʠʮʠʦʥʥʳʡ ʢʦʜ, ʚ ʢʦʪʦʨʦʤ ʢʘʞʜʘʷ ʧʦʟʠʮʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʵʣʝʤʝʥʪ ʩʠʛʥʘʣʘ (ʠʟ ʦʜʥʦʛʦ ʠʣʠ 

ʥʝʩʢʦʣʴʢʠʭ ʙʠʪ)  

D  

ʇ.7.5 ʄʥʦʛʦʧʦʟʠʮʠʦʥʥʳʡ ʢʦʜ, ʚ ʢʦʪʦʨʦʤ ʢʘʞʜʘʷ ʧʦʟʠʮʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʵʣʝʤʝʥʪ ʩʠʛʥʘʣʘ (ʠʟ ʦʜʥʦʛʦ ʠʣʠ 

ʥʝʩʢʦʣʴʢʠʭ ʙʠʪ)  

ɽ  

ʇ.7.6 ʄʥʦʛʦʧʦʟʠʮʠʦʥʥʳʡ ʢʦʜ, ʚ ʢʦʪʦʨʦʤ ʢʘʞʜʘʷ ʧʦʟʠʮʠʷ ʠʣʠ ʢʦʤʙʠʥʘʮʠʷ ʧʦʟʠʮʠʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʟʥʘʢ  F  

ʇ.7.7 ʇʝʨʝʜʘʯʘ ʟʚʫʢʘ ʨʘʜʠʦʚʝʱʘʪʝʣʴʥʦʛʦ ʢʘʯʝʩʪʚʘ (ʤʦʥʦʬʦʥʠʯʝʩʢʘʷ)  G  

ʇ.7.8 ʇʝʨʝʜʘʯʘ ʟʚʫʢʘ ʨʘʜʠʦʚʝʱʘʪʝʣʴʥʦʛʦ ʢʘʯʝʩʪʚʘ (ʩʪʝʨʝʦʬʦʥʠʯʝʩʢʘʷ ʠ ʢʚʘʜʨʦʬʦʥʠʯʝʩʢʘʷ)  ʅ  

ʇ.7.9 ʇʝʨʝʜʘʯʘ ʟʚʫʢʘ ʩ ʧʨʠʝʤʣʝʤʳʤ ʜʣʷ ʢʦʤʤʝʨʯʝʩʢʦʡ ʩʚʷʟʠ ʢʘʯʝʩʪʚʦʤ (ʠʩʢʣʶʯʘʷ ʪʝ ʢʘʪʝʛʦʨʠʠ, ʢʦʪʦʨʳʝ 

ʧʨʠʚʝʜʝʥʳ ʚ ʇ.7.10 ʠ ʧ.7.11)  

J  

ʇ.7.10 ʇʝʨʝʜʘʯʘ ʟʚʫʢʘ ʩ ʧʨʠʝʤʣʝʤʳʤ ʜʣʷ ʢʦʤʤʝʨʯʝʩʢʦʡ ʩʚʷʟʠ ʢʘʯʝʩʪʚʦʤ, ʠʩʧʦʣʴʟʫʶʱʘʷ ʠʥʚʝʨʩʠʶ 

ʯʘʩʪʦʪ ʠʣʠ ʨʘʩʱʝʧʣʝʥʠʝ ʧʦʣʦʩʳ ʯʘʩʪʦʪ  

K  

ʇ.7.11 ʇʝʨʝʜʘʯʘ ʟʚʫʢʘ ʩ ʧʨʠʝʤʣʝʤʳʤ ʜʣʷ ʢʦʤʤʝʨʯʝʩʢʦʡ ʩʚʷʟʠ ʢʘʯʝʩʪʚʦʤ, ʠʩʧʦʣʴʟʫʶʱʘʷ ʦʪʜʝʣʴʥʳʝ 

ʯʘʩʪʦʪʥʦ-ʤʦʜʫʣʠʨʦʚʘʥʥʳʝ ʩʠʛʥʘʣʳ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʫʨʦʚʥʝʤ ʜʝʤʦʜʫʣʠʨʦʚʘʥʥʦʛʦ ʩʠʛʥʘʣʘ  

L  

ʇ.7.12 ʄʦʥʦʭʨʦʤʥʳʡ ʩʠʛʥʘʣ  ʄ  

ʇ.7.13 ʎʚʝʪʥʦʡ ʩʠʛʥʘʣ  N  

ʇ.7.14 ʉʦʯʝʪʘʥʠʝ ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʩʠʛʥʘʣʦʚ  W  

ʇ.7.15 ʉʣʫʯʘʠ, ʥʝ ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʝ ʚ ʚʳʰʝʧʨʠʚʝʜʝʥʥʳʭ ʧʫʥʢʪʘʭ  X  

ʇ.8. ʇʷʪʦʝ ʦʙʦʟʥʘʯʝʥʠʝ ï ʍʘʨʘʢʪʝʨ ʫʧʣʦʪʥʝʥʠʷ (ʨʘʟʜʝʣʝʥʠʷ ʢʘʥʘʣʦʚ)  

ʇ.8.1 ɹʝʟ ʫʧʣʦʪʥʝʥʠʷ  N  

ʇ.8.2 ʂʦʜʦʚʦʝ ʫʧʣʦʪʥʝʥʠʝ (ʚʢʣʶʯʘʷ ʤʝʪʦʜʳ ʨʘʩʰʠʨʝʥʠʷ ʩʧʝʢʪʨʘ)  ʉ  

ʇ.8.3 ʏʘʩʪʦʪʥʦʝ ʫʧʣʦʪʥʝʥʠʝ  F  

ʇ.8.4 ɺʨʝʤʝʥʥʦʝ ʫʧʣʦʪʥʝʥʠʝ  ʊ  

ʇ.8.5 ʉʦʯʝʪʘʥʠʝ ʯʘʩʪʦʪʥʦʛʦ ʠ ʚʨʝʤʝʥʥʦʛʦ ʫʧʣʦʪʥʝʥʠʷ  W  

ʇ.8.6 ɼʨʫʛʠʝ ʚʠʜʳ ʫʧʣʦʪʥʝʥʠʷ  X  
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ʇʨʠʣʦʞʝʥʠʝ ʋ 

(ʩʧʨʘʚʦʯʥʦʝ) 

 

ʉʧʠʩʦʢ ʫʩʣʦʚʥʳʭ ʦʙʦʟʥʘʯʝʥʠʡ 

ʋ.1 ʆʙʦʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ, ʠʩʧʦʣʴʟʦʚʘʥʥʳʝ ʚ ʅʦʨʤʘʭ: 

B - ʩʢʦʨʦʩʪʴ ʪʝʣʝʛʨʘʬʠʨʦʚʘʥʠʷ, ɹʦʜ; 

Bʙ - ʦʙʱʘʷ ʢʘʥʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʪʝʣʝʛʨʘʬʠʨʦʚʘʥʠʷ, ɹʦʜ; 

Bʅ - ʥʝʦʙʭʦʜʠʤʘʷ ʰʠʨʠʥʘ ʧʦʣʦʩʳ ʯʘʩʪʦʪ, ɻʮ
*
; 

Bʂ
 

- ʢʦʥʪʨʦʣʴʥʘʷ ʰʠʨʠʥʘ ʧʦʣʦʩʳ ʠʟʣʫʯʝʥʠʷ, ɻʮ; 

BS

 
- ʤʘʢʩʠʤʘʣʴʥʳʡ ʩʜʚʠʛ ʯʘʩʪʦʪʳ ʥʝʩʫʱʝʡ, ɻʮ; 

BT - ʥʦʨʤʠʨʦʚʘʥʥʘʷ ʧʦʣʦʩʘ ʬʠʣʴʪʨʘ, ʨʘʚʥʘʷ ʧʨʦʠʟʚʝʜʝʥʠʶ ʧʦʣʦʩʳ ʬʠʣʴʪʨʘ ʥʘ ʫʨʦʚʥʝ -3 ʜɹ ʥʘ 

ʜʣʠʪʝʣʴʥʦʩʪʴ ʧʝʨʝʜʘʯʠ ʦʜʥʦʛʦ ʢʦʜʦʚʦʛʦ ʵʣʝʤʝʥʪʘ (ʧʦʜʠʤʧʫʣʴʩʘ); 

D - ʧʠʢʦʚʘʷ ʜʝʚʠʘʮʠʷ ʯʘʩʪʦʪʳ (ʧʦʣʦʚʠʥʘ ʨʘʟʥʦʩʪʠ ʤʝʞʜʫ ʤʘʢʩʠʤʘʣʴʥʦʡ ʠ ʤʠʥʠʤʘʣʴʥʦʡ ʚʝʣʠʯʠʥʘʤʠ 

ʤʛʥʦʚʝʥʥʦʡ ʯʘʩʪʦʪʳ), ɻʮ; 

Dʨʘʟʤ.ʪʚ
 

- ʨʘʟʤʘʭ ʜʝʚʠʘʮʠʠ ʯʘʩʪʦʪʳ, ʩʦʟʜʘʚʘʝʤʳʡ ʚʠʜʝʦʩʠʛʥʘʣʦʤ, ɻʮ; 

F0

 
- ʥʦʤʠʥʘʣ ʥʝʩʫʱʝʡ ʯʘʩʪʦʪʳ, ɻʮ; 

Fɺ
 

- ʤʘʢʩʠʤʘʣʴʥʘʷ ʯʘʩʪʦʪʘ ʤʦʜʫʣʷʮʠʠ, ʤʘʢʩʠʤʘʣʴʥʘʷ ʟʚʫʢʦʚʘʷ ʯʘʩʪʦʪʘ, ɻʮ; 

Fɺʂ
 

- ʚʝʨʭʥʷʷ ʯʘʩʪʦʪʘ ʢʘʥʘʣʘ, ɻʮ; 

Fʅʂ
 

- ʥʠʞʥʷʷ ʯʘʩʪʦʪʘ ʢʘʥʘʣʘ, ɻʮ; 

Fɺʎ
 

- ʚʳʩʰʘʷ ʮʝʥʪʨʘʣʴʥʘʷ ʯʘʩʪʦʪʘ, ɻʮ; 

Fʅ
 

- ʤʠʥʠʤʘʣʴʥʘʷ ʟʚʫʢʦʚʘʷ ʯʘʩʪʦʪʘ, ʤʠʥʠʤʘʣʴʥʘʷ ʯʘʩʪʦʪʘ ʤʦʜʫʣʷʮʠʠ, ɻʮ; 

Fʤʘʢʩ
 

- ʤʘʢʩʠʤʘʣʴʥʘʷ ʯʘʩʪʦʪʘ ʩʠʥʫʩʦʠʜʘʣʴʥʦʛʦ ʩʠʛʥʘʣʘ, ʤʦʜʫʣʠʨʫʶʱʝʛʦ ʚʝʨʰʠʥʫ ʠʤʧʫʣʴʩʘ ʢʣʘʩʩʘ 

ʠʟʣʫʯʝʥʠʷ K1D, ɻʮ; 

Fʇ
 

- ʯʘʩʪʦʪʘ ʧʦʜʥʝʩʫʱʝʡ, ɻʮ; 

Fʧ.ʩ.
 

- ʯʘʩʪʦʪʘ ʧʠʣʦʪ-ʩʠʛʥʘʣʘ, ɻʮ; 

fʧʨ
 

- ʧʨʠʩʚʦʝʥʥʘʷ ʯʘʩʪʦʪʘ ʨʘʜʠʦʧʝʨʝʜʘʪʯʠʢʘ, ɻʮ;  

 
- ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ɻʘʫʩʩʦʚʦʛʦ ʬʠʣʴʪʨʘ;  

K - ʢʦʵʬʬʠʮʠʝʥʪ, ʧʨʠʥʠʤʘʶʱʠʡ ʨʘʟʣʠʯʥʦʝ ʟʥʘʯʝʥʠʝ ʚ ʨʘʩʯʝʪʥʳʭ ʬʦʨʤʫʣʘʭ ʪʘʙʣʠʮʘʭ 4.6-4.11; 

Kʩʚ
 - ʢʦʵʬʬʠʮʠʝʥʪ ʫʯʝʪʘ ʩʚʝʨʪʦʯʥʦʛʦ ʢʦʜʠʨʦʚʘʥʠʷ; 

Kʨʩ
 - ʢʦʵʬʬʠʮʠʝʥʪ ʨʘʩʰʠʨʝʥʠʷ ʧʦʣʦʩʳ ʟʘ ʩʯʝʪ ʧʨʠʤʝʥʝʥʠʷ ʢʦʜʠʨʦʚʘʥʠʷ; 

KG, KŬ, Kɓ  - ʢʦʵʬʬʠʮʠʝʥʪʳ ʚ ʩʠʩʪʝʤʘʭ ʮʠʬʨʦʚʦʡ ʧʝʨʝʜʘʯʠ, ʦʧʨʝʜʝʣʷʝʤʳʝ ʧʨʠʤʝʥʷʝʤʳʤʠ ʬʠʣʴʪʨʘʤʠ ʠ 

ʤʝʪʦʜʘʤʠ ʬʠʣʴʪʨʘʮʠʠ;
**

 

Kd

 
- ʢʦʵʬʬʠʮʠʝʥʪ, ʨʘʚʥʳʡ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ ʯʘʩʪʦʪʳ ʥʝʩʫʱʝʡ; 

Kɿ
 - ʢʦʵʬʬʠʮʠʝʥʪ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡ ʚʣʠʷʥʠʝ ʟʘʤʠʨʘʥʠʡ ʥʘ ʣʠʥʠʠ ʧʝʨʝʜʘʯʠ; 

KS
 - ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʠ ʠʟʤʝʨʝʥʠʠ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʥʳʭ ʟʥʘʯʝʥʠʡ ʥʘʧʨʷʞʝʥʠʷ; 

KR
 

- ʢʦʵʬʬʠʮʠʝʥʪ ʠʟʙʳʪʦʯʥʦʩʪʠ ʢʦʜʠʨʦʚʘʥʠʷ ʧʨʠ ʠʩʧʨʘʚʣʝʥʠʠ ʦʰʠʙʦʢ, ʨʘʚʥʳʡ ʦʪʥʦʰʝʥʠʶ 

ʢʦʣʠʯʝʩʪʚʘ ʢʦʜʦʚʳʭ ʵʣʝʤʝʥʪʦʚ ʥʘ ʚʳʭʦʜʝ ʢʦʜʝʨʘ ʢ ʚʭʦʜʥʦʤʫ ʢʦʣʠʯʝʩʪʚʫ ʵʣʝʤʝʥʪʦʚ (KR>1). ɽʩʣʠ 

ʠʟʙʳʪʦʯʥʦʩʪʴ Ɋ ʫʢʘʟʘʥʘ ʚ %, ʢʦʵʬʬʠʮʠʝʥʪ KR = 1 + Ɋ/100;  

m - ʠʥʜʝʢʩ ʯʘʩʪʦʪʥʦʡ ʤʦʜʫʣʷʮʠʠ; 

m' - ʠʥʜʝʢʩ ʯʘʩʪʦʪʥʦʡ ʤʦʜʫʣʷʮʠʠ ʩ ʫʯʝʪʦʤ ʦʩʦʙʝʥʥʦʩʪʝʡ ʜʘʥʥʦʡ ʩʠʩʪʝʤʳ, ʚʢʣʶʯʘʷ ʫʯʝʪ ʧʠʢ-ʬʘʢʪʦʨʘ; 

Nc
 - ʯʠʩʣʦ ʢʘʥʘʣʦʚ: 

Nf
 

- ʢʦʣʠʯʝʩʪʚʦ ʧʦʜʥʝʩʫʱʠʭ ʯʘʩʪʦʪ; 

Np
 

- ʯʠʩʣʦ ʥʝʟʘʚʠʩʠʤʳʭ ʧʦʣʦʩ ʯʘʩʪʦʪ; 

Df - ʰʠʨʠʥʘ ʩʪʘʪʠʯʝʩʢʦʡ ʧʦʣʦʩʳ ʧʨʦʧʫʩʢʘʥʠʷ ʫʟʢʦʧʦʣʦʩʥʦʛʦ ʪʨʘʢʪʘ ʘʥʘʣʠʟʘʪʦʨʘ ʩʧʝʢʪʨʘ ʥʘ ʫʨʦʚʥʝ 

ʤʠʥʫʩ 3 ʜɹ, ɻʮ; 

                                                      
*
 ʈʘʟʤʝʨʥʦʩʪʠ ʢɻʮ, ʄɻʮ, ɻɻʮ ʤʦʛʫʪ ʧʨʠʤʝʥʷʪʴʩʷ ʢʦ ʚʩʝʤ ʧʘʨʘʤʝʪʨʘʤ ʩʠʛʥʘʣʦʚ, ʛʜʝ ʚ ʩʧʠʩʢʝ ʫʢʘʟʘʥ ɻʮ 

**
 ʂʘʢ ʧʨʘʚʠʣʦ, Ŭ - ʦʟʥʘʯʘʝʪ ʬʠʣʴʪʨ ʪʠʧʘ çʢʦʨʝʥʴ ʠʟ ʢʦʩʠʥʫʩʘè, ɓ - ʬʠʣʴʪʨ ʪʠʧʘ çʧʨʠʧʦʜʥʷʪʳʡ ʢʦʩʠʥʫʩè  
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DF - ʨʘʟʥʦʩ ʧʦʜʥʝʩʫʱʠʭ ʯʘʩʪʦʪ, ɻʮ; 

DFG

 
- ʧʦʣʦʩʘ ʧʨʦʧʫʩʢʘʥʠʷ ʬʠʣʴʪʨʘ ɻʘʫʩʩʘ, ɻʮ; 

DFʂ
 - ʵʬʬʝʢʪʠʚʥʦʝ ʟʥʘʯʝʥʠʝ ʜʝʚʠʘʮʠʠ ʯʘʩʪʦʪʳ, ʩʦʟʜʘʚʘʝʤʦʝ ʠʟʤʝʨʠʪʝʣʴʥʳʤ ʫʨʦʚʥʝʤ ʦʜʥʦʛʦ ʢʘʥʘʣʘ, 

ʄɻʮ; 

T - ʚʨʝʤʷ ʘʥʘʣʠʟʘ (ʜʣʠʪʝʣʴʥʦʩʪʴ ʧʨʷʤʦʛʦ ʭʦʜʘ ʨʘʟʚʝʨʪʢʠ), ʩ; 

Űd
 

- ʜʣʠʪʝʣʴʥʦʩʪʴ ʜʠʩʢʨʝʪʳ, ʩ; 

Űɔ
 

- ʜʣʠʪʝʣʴʥʦʩʪʴ ʧʝʨʝʜʥʝʛʦ ʬʨʦʥʪʘ ʠʤʧʫʣʴʩʘ, ʩ, ʤʢʩ; 

Ű - ʜʣʠʪʝʣʴʥʦʩʪʴ ʠʤʧʫʣʴʩʘ, ʩ, ʤʢʩ; 

ŭ - ʢʦʵʬʬʠʮʠʝʥʪ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡ ʥʝʩʠʤʤʝʪʨʠʯʥʦʩʪʴ ʬʦʨʤʳ ʠʤʧʫʣʴʩʘ, ŭ = 2ŰɔŰf /( Űɔ + Űf); 

ŭd - ʢʦʵʬʬʠʮʠʝʥʪ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡ ʥʝʩʠʤʤʝʪʨʠʯʥʦʩʪʴ ʬʦʨʤʳ ʜʠʩʢʨʝʪʳ, ŭd = (2ŭdrŭdf) /(ŭdf +ŭdr); 

P - ʤʦʱʥʦʩʪʴ ʠʟʣʫʯʝʥʠʷ, ʜɹɺʪ; 

Pʟʘʛʨ
 

- ʩʨʝʜʥʷʷ ʤʦʱʥʦʩʪʴ ʤʥʦʛʦʢʘʥʘʣʴʥʦʛʦ ʩʦʦʙʱʝʥʠʷ, ʜɹɺʪ; 

Pʢ.ʩʨ
 

- ʩʨʝʜʥʷʷ ʤʦʱʥʦʩʪʴ ʦʜʥʦʛʦ ʢʘʥʘʣʘ ʪʦʥʘʣʴʥʦʡ ʯʘʩʪʦʪʳ, ʜɹɺʪ; 

R - ʩʢʦʨʦʩʪʴ ʮʠʬʨʦʚʦʡ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ, ʙʠʪ/ʩ (ʢʙʠʪ/ʩ, ʄʙʠʪ/ʩ, ɻʙʠʪ/ʩ) 

S - ʢʦʣʠʯʝʩʪʚʦ ʧʦʟʠʮʠʡ (ʧʦʟʠʮʠʦʥʥʦʩʪʴ) ʬʘʟʦʚʦʡ ʤʘʥʠʧʫʣʷʮʠʠ;
***

 

Z - ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʝ ʯʠʩʣʦ ʙʝʣʳʭ ʠ ʯʝʨʥʳʭ ʵʣʝʤʝʥʪʘʨʥʳʭ ʧʦʩʳʣʦʢ ʚ ʩʝʢʫʥʜʫ. 

 

ʊʘʙʣʠʮʘ ʋ.1 ï ɸʙʙʨʝʚʠʘʪʫʨʳ ʪʠʧʦʚ ʤʦʜʫʣʷʮʠʠ, ʠʩʧʦʣʴʟʦʚʘʥʥʳʝ ʚ ʅʦʨʤʘʭ  

ʂʦʜʦʚʦʝ 

ʦʙʦʟʥʘʯʝʥʠʝ 

ʊʠʧ ʤʦʜʫʣʷʮʠʠ ʩʠʛʥʘʣʘ  Type of signal modulation  

 DQPSK  ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʘʷ ʯʝʪʚʝʨʪʠʯʥʦ-ʬʘʟʦʚʘʷ 

ʤʘʥʠʧʫʣʷʮʠʷ 
differential  QPSK 

 QPSK  ʯʝʪʚʝʨʪʠʯʥʦ-ʬʘʟʦʚʘʷ ʤʘʥʠʧʫʣʷʮʠʷ  quaternary phase shift keying 

APSK, 32 APSK  ʘʤʧʣʠʪʫʜʥʦ-ʬʘʟʦʚʘʷ ʤʘʥʠʧʫʣʷʮʠʷ  amplitude phase shift keying 

BCFSK  ʯʘʩʪʦʪʥʘʷ ʤʘʥʠʧʫʣʷʮʠʷ ʜʚʦʠʯʥʳʤ ʢʦʜʦʤ  binary code frequency shift keying 

ɺʉʄ  ʙʣʦʯʥʦ-ʢʦʜʦʚʘʷ ʤʦʜʫʣʷʮʠʷ  block coded modulation 

BDM   ʜʚʦʠʯʥʘʷ ʜʝʣʴʪʘ ʤʦʜʫʣʷʮʠʷ binary delta modulation  

BDPSK  ʜʚʦʠʯʥʘʷ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʘʷ ʬʘʟʦʚʘʷ ʤʘʥʠʧʫʣʷʮʠʷ binary differential phase shift keying 

BCPFSK  ʥʝʩʫʱʝʡ ï ʉʈʄ (ʬʘʟʦʚʘʷ ʤʦʜʫʣʷʮʠʷ ʩ ʥʝʧʨʝʨʳʚʥʦʡ 

ʬʘʟʦʡ), ʧʦʜʥʝʩʫʱʠʭ ï BFSK 

 

BFSK  ʜʚʦʠʯʥʘʷ ʯʘʩʪʦʪʥʘʷ ʤʘʥʠʧʫʣʷʮʠʷ  binary frequency shift keying 

BFSK  ʜʚʦʠʯʥʘʷ ʯʘʩʪʦʪʥʘʷ ʤʘʥʠʧʫʣʷʮʠʷ (2FSK), 3FSK  binary frequency shift keying, duo-binary 

frequency shift keying 

CPFSK (4CPFSK)  ʢʦʥʪʨʦʣʠʨʫʝʤʘʷ (ʢʦʛʝʨʝʥʪʥʘʷ) ʬʘʟʦ-ʯʘʩʪʦʪʥʘʷ 

ʤʘʥʠʧʫʣʷʮʠʷ ʥʝʩʫʱʝʡ ï ʉʈʄ, ʧʦʜʥʝʩʫʱʠʭ ï 4FSK 

controlled PFSK  

CPM  ʬʘʟʦʚʘʷ ʤʦʜʫʣʷʮʠʷ ʩ ʥʝʧʨʝʨʳʚʥʦʡ ʬʘʟʦʡ  continuous phase modulation 

FDM-FM   ʯʘʩʪʦʪʥʘʷ ʤʦʜʫʣʷʮʠʷ ʩ ʯʘʩʪʦʪʥʳʤ ʫʧʣʦʪʥʝʥʠʝʤ  FM frequency division multiplex 

FFSK  ʬʠʣʴʪʨʫʝʤʘʷ ʯʘʩʪʦʪʥʘʷ ʤʘʥʠʧʫʣʷʮʠʷ  filtered FSK 

GMSK   ʤʠʥʠʤʘʣʴʥʘʷ ʤʘʥʠʧʫʣʷʮʠʷ ʩ ʛʘʫʩʩʦʚʳʤ ʬʠʣʴʪʨʦʤ 

ʠʣʠ ʛʘʫʩʩʦʚʩʢʘʷ ʤʠʥʠʤʘʣʴʥʘʷ ʤʘʥʠʧʫʣʷʮʠʷ  

77aussian filtered minimum shift keying or 

77aussian minimum shift keying 

FM   ʯʘʩʪʦʪʥʘʷ ʤʦʜʫʣʷʮʠʷ frequency modulation  

FMSK   ʬʠʣʴʪʨʫʝʤʘʷ ʯʘʩʪʦʪʥʘʷ ʤʠʥʠʤʘʣʴʥʘʷ ʤʘʥʠʧʫʣʷʮʠʷ  filtered minimum shift keying 

FSK  ʯʘʩʪʦʪʥʘʷ ʤʘʥʠʧʫʣʷʮʠʷ frequency shift keying  

GFPM  ʯʘʩʪʦʪʥʦ-ʧʦʟʠʮʠʦʥʥʘʷ ʤʦʜʫʣʷʮʠʷ ʩʦ ʩʪʨʦʙʠʨʦʚʘʥʠʝʤ gated frequency-position modulation  

GFSK  ʯʘʩʪʦʪʥʘʷ ʤʘʥʠʧʫʣʷʮʠʷ ʩ ʛʘʫʩʩʦʚʳʤ ʬʠʣʴʪʨʦʤ 

ʥʝʩʫʱʝʡ ï GMSK , ʧʦʜʥʝʩʫʱʠʭ ï FFSK 

 

LFM   ʣʠʥʝʡʥʘʷ ʯʘʩʪʦʪʥʘʷ ʤʦʜʫʣʷʮʠʷ (ʃʏʄ) ʠ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʯʘʩʪʦʪʥʘʷ ʤʦʜʫʣʷʮʠʷ  

swept frequency or space frequency 

modulation 

M-QAM
****

  ʢʚʘʜʨʘʪʫʨʥʦ-ʘʤʧʣʠʪʫʜʥʘʷ ʤʦʜʫʣʷʮʠʷ, ʄ=4, 16, 32, 

64, 128, 156, 512 

quadrature amplitude modulation  

MFSK   ʤʥʦʛʦʢʨʘʪʥʘʷ ʠʣʠ ʤʥʦʛʦʫʨʦʚʥʝʚʘʷ ʯʘʩʪʦʪʥʘʷ 

ʤʘʥʠʧʫʣʷʮʠʷ  

multiple or multilevel FSK 

MLC M   ʤʥʦʛʦʫʨʦʚʥʝʚʘʷ ʢʦʜʦʚʘʷ ʤʦʜʫʣʷʮʠʷ  multi-level coded modulation 

 

                                                      
***

 ʝʩʣʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʦʢʘʟʘʪʝʣʴ çʢʨʘʪʥʦʩʪʴè Ä, ʧʝʨʝʩʯʝʪ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦ ʬʦʨʤʫʣʝ S = Ä
2
 

****
 ʇʨʠ ʫʢʘʟʘʥʠʠ ʪʠʧʘ ʤʥʦʛʦʧʦʟʠʮʠʦʥʥʦʡ ʬʘʟʦʚʦʡ ʤʦʜʫʣʷʮʠʠ ʯʘʩʪʦ ʧʨʠʤʝʥʷʶʪ ʠʥʜʝʢʩ ʄ-. 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ ʋ.1 
MSK FFSK  ʥʝ ʬʠʣʴʪʨʦʚʘʥʥʘʷ ʤʠʥʠʤʘʣʴʥʘʷ ʤʘʥʠʧʫʣʷʮʠʷ  unfiltered minimum shift keying or fast 

frequency shift keying 

M-PSK  ʤʥʦʛʦʢʨʘʪʥʘʷ ʬʘʟʦʚʘʷ ʤʘʥʠʧʫʣʷʮʠʷ ʄ=4, 8, 16 multiple PSK  

MSK   ʤʠʥʠʤʘʣʴʥʘʷ ʤʘʥʠʧʫʣʷʮʠʷ  minimum shift keying 

NBPM  ʫʟʢʦʧʦʣʦʩʥʘʷ ʬʘʟʦʚʘʷ ʤʦʜʫʣʷʮʠʷ  narrow-band phase modulation 

PCM  ʠʤʧʫʣʴʩʥʦ-ʢʦʜʦʚʘʷ ʤʦʜʫʣʷʮʠʷ  coded impulse modulation 

PDM  ʰʠʨʦʪʥʦ-ʠʤʧʫʣʴʩʥʘʷ ʤʦʜʫʣʷʮʠʷ  

PFM  ʏʀʄ (ʯʘʩʪʦʪʥʦ-ʠʤʧʫʣʴʩʥʘʷ ʤʦʜʫʣʷʮʠʷ)  pulse frequency modulation 

PM  ʬʘʟʦʚʘʷ ʤʦʜʫʣʷʮʠʷ  phase modulation 

PNM  ʠʤʧʫʣʴʩʥʦ-ʯʠʩʣʦʚʘʷ ʤʦʜʫʣʷʮʠʷ  pulse number modulation 

PPM  ʬʘʟʦ-ʠʤʧʫʣʴʩʥʘʷ ʤʦʜʫʣʷʮʠʷ  pulse phase modulation 

PSK  ʬʘʟʦʚʘʷ ʤʘʥʠʧʫʣʷʮʠʷ  phase shift keying 

QAM  S=4 (16) ʢʚʘʜʨʘʪʫʨʥʦ-ʘʤʧʣʠʪʫʜʥʘʷ ʤʦʜʫʣʷʮʠʷ  quadrature amplitude modulation  

QPR, QPR-AZD   ʢʚʘʜʨʘʪʫʨʥʳʡ ʯʘʩʪʠʯʥʳʡ ʦʪʢʣʠʢ, ʢʚʘʜʨʘʪʫʨʥʳʡ 

ʯʘʩʪʠʯʥʳʡ ʦʪʢʣʠʢ ʩ ʦʙʥʘʨʫʞʝʥʠʝʤ ʟʦʥ 

ʥʝʦʜʥʦʟʥʘʯʥʦʩʪʠ ʄ=9, 25, 49 

quadrature partial response, QPR with 

ambiguity zone detection  

QPSK  ʢʚʘʜʨʘʪʫʨʥʦ-ʬʘʟʦʚʘʷ ʤʘʥʠʧʫʣʷʮʠʷ  quadrature phase shift keying 

RPSK  ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʬʘʟʦʚʘʷ ʤʘʥʠʧʫʣʷʮʠʷ  relative phase shift keying 

SFM  ʃʏʄ ʠʣʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʯʘʩʪʦʪʥʘʷ ʤʦʜʫʣʷʮʠʷ  swept frequency or space frequency 

modulation 

TʉM ʨʝʰʝʪʯʘʪʦ-ʢʦʜʦʚʘʷ ʤʦʜʫʣʷʮʠʷ  trellis coded modulation  

TFM  ʫʧʨʘʚʣʷʝʤʘʷ ʯʘʩʪʦʪʥʘʷ ʤʦʜʫʣʷʮʠʷ  tamed frequency modulation 

WBFM   ʰʠʨʦʢʦʧʦʣʦʩʥʘʷ ʯʘʩʪʦʪʥʘʷ ʤʦʜʫʣʷʮʠʷ  wideband frequency modulation  

 


