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- ɼʦʙʘʚʣʝʥʠʝ ʬʫʥʢʮʠʠ ʙʣʦʢʠʨʦʚʢʠ ʢʣʘʚʠʘʪʫʨʳ ʚʦ ʚʨʝʤʷ 

ʩʯʠʪʳʚʘʥʠʷ Proxy-ʙʨʝʣʦʢʦʚ ʠ Proxy-ʢʘʨʪ. 

- ʅʦʚʳʝ ʧʘʨʘʤʝʪʨʳ LdP ʠ NbP ʜʣʷ ʚʝʨʩʠʠ ʅ ʙʣʦʢʘ 

ʵʣʝʢʪʨʦʥʠʢʠ ʚ ʧʨʦʮʝʜʫʨʝ ʈ-1 

- ʅʦʚʳʡ ʧʘʨʘʤʝʪʨ ɸʈʦ ʚ ʧʨʦʮʝʜʫʨʝ ʈ-2 

- ʋʜʘʣʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ tlt, F1 ʠ F2 ʚ ʧʨʦʮʝʜʫʨʝ ʈ-1 

- ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʥʦʤʝʨʘ ʚʥʝ ʟʦʥʳ ʦʙʩʣʫʞʠʚʘʥʠʷ (ʥʦʤʝʨʘ 

c 241 ʧʦ 254) ʷʚʣʷʶʪʩ̫  ʧʨʠʦʨʠʪʝʪʥʳʤʠ ʥʦʤʝʨʘʤʠ. 

- ɽʩʣʠ ʥʦʤʝʨ, ʥʘʭʦʜʷʱʠʡʩʷ ʚ ʟʦʥʝ ʦʙʩʣʫʞʠʚʘʥʠʷ ʥʦʤʝʨʦʚ 

ʦʪʢʣʶʯʝʥ, ʪʦ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʦʪʥʦʩʠʪʩ̫ ʢ ʥʦʤʝʨʘʤ ʚʥʝ 

ʟʦʥʳ ʦʙʩʣʫʞʠʚʘʥʠʷ - ʩʫʱʝʩʪʚʝʥʥʦ ʧʨʠ ʚʢʣʶʯʝʥʠʠ 

ʧʘʨʘʤʝʪʨʘ LdP 

- ɼʦʙʘʚʣʝʥʠʝ ʬʫʥʢʮʠʠ ʚʳʢʣʶʯʝʥʠʷ ʟʚʫʢʦʚʦʛʦ 

ʧʦʜʪʚʝʨʞʜʝʥʠʷ  ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʜʘ ʢʦʜʦʚʦʛʦ ʟʘʤʢʘ ʠ 

ʵʣʝʢʪʨʦʥʥʳʭ ʢʣʶʯʝʡ ʠʥʜʠʚʠʜʫʘʣʴʥʦ ʜʣʷ ʘʙʦʥʝʥʪʘ - 

ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʦʧʮʠʷ "ʈ" ʚ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʧʘʨʘʤʝʪʨʘʭ 

ʘʙʦʥʝʥʪʘ. 

- ɼʦʙʘʚʣʝʥʠʝ ʧʘʨʘʤʝʪʨʘ ʉʅɸ ʚ ʧʨʦʮʝʜʫʨʝ ʈ-2. 

- ʀʟʤʝʥʝʥʠʝ ʥʘʟʚʘʥʠʷ ʧʘʨʘʤʝʪʨʘ Ldn ʥʘ Un ʚ ʧʨʦʮʝʜʫʨʝ ʈ-

1 

- ʀʟʤʝʥʝʥʠʝ ʥʘʟʚʘʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ibE ʠ ibA ʥʘ idE ʠ idA ʚ 

ʧʨʦʮʝʜʫʨʝ ʈ-2 

- ʋʩʢʦʨʝʥʠʝ ʧʦʠʩʢʘ ʵʣʝʢʪʨʦʥʥʳʭ ʢʣʶʯʝʡ 
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20-01-2010 

- ɼʦʙʘʚʣʝʥʠʝ 10 ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʥʦʤʝʨʦʚ ʚʥʝ ʟʦʥʳ 

ʦʙʩʣʫʞʠʚʘʥʠʷ 

- ɼʦʙʘʚʣʝʥʠʝ ʬʫʥʢʮʠʠ DJ 

- ʋʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʜʝʡʩʪʚʠʷ ʬʫʥʢʮʠʠ ʈ-4-0 ʚ ʛʣʘʚʥʦʤ 

ʙʣʦʢʝ ʵʣʝʢʪʨʦʥʠʢʠ. 
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12-01-2009 
- ʋʚʝʣʠʯʝʥʠʝ ʚʨʝʤʝʥʠ ʨʘʟʙʣʦʢʠʨʦʚʘʥʠʷ ʟʘʧʠʨʘʶʱʝʛʦ 

ʫʩʪʨʦʡʩʪʚʘ ʜʦ 31 ʩʝʢ. 
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ɺʅʀʄɸʅʀɽ! 

 

ɼʦʤʦʬʦʥʳ ʪʠʧʘ ɸʆ-3000 ʚʳʧʫʩʢʘʝʪʩ̫ ʚ ʜʚʫʭ ʚʝʨʩʠʷʭ: ʘʫʜʠʦ ʠ ʚʠʜʝʦ, ɸʆ-2510, ɸʆ-

2520 ʠ ɸʆ-2530 ʪʦʣʴʢʦ ʚ ʚʝʨʩʠʠ ʚʠʜʝʦ. ʆʙʝ ʚʝʨʩʠʠ ʢʦʤʧʣʝʢʪʫʶʪʩ̫ ʦʜʠʥʘʢʦʚʳʤʠ 

ʙʣʦʢʘʤʠ ʵʣʝʢʪʨʦʥʠʢʠ ʪʠʧʘ ɽʉ-2502 ʠ ʦʜʠʥʘʢʦʚʳʤʠ ʙʣʦʢʘʤʠ ʧʠʪʘʥʠʷ.  

ʅʘʩʪʨʦʡʢʠ ʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʨʘʙʦʯʠʭ ʧʘʨʘʤʝʪʨʦʚ ʜʦʤʦʬʦʥʘ ʦʩʫʱʝʩʪʚʣʷʶʪʩ̫  

ʦʜʠʥʘʢʦʚʦ ʜʣʷ ʦʙʝʠʭ ʚʝʨʩʠʡ. ʊʠʧ ʨʘʙʦʪʳ ʙʣʦʢʘ ʵʣʝʢʪʨʦʥʠʢʠ (ʦʙʩʣʫʞʠʚʘʥʠʝ ʛʣʘʚʥʦʛʦ 

ʠʣʠ ʧʦʜʯʠʥʸʥʥʦʛʦ ʚʭʦʜʘ) ʧʨʦʠʟʚʦʜʠʪʩ̫ ʧʨʦʛʨʘʤʤʥʦ. ɺ ʦʧʠʩʘʥʠʠ ʧʨʠʤʝʥʷʶʪʩ̫ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʦʙʦʟʥʘʯʝʥʠʷ - ʙʣʦʢ ʵʣʝʢʪʨʦʥʠʢʠ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ 

ʦʙʩʣʫʞʠʚʘʥʠʷ ʛʣʘʚʥʦʛʦ ʚʭʦʜʘ, ʦʙʦʟʥʘʯʘʝʪʩ̫ ʢʘʢ ɽʉ-2502/ʅ, ʘ ʙʣʦʢ ʵʣʝʢʪʨʦʥʠʢʠ, 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ ʦʙʩʣʫʞʠʚʘʥʠʷ ʧʦʜʯʠʥʸʥʥʦʛʦ ʚʭʦʜʘ - ʢʘʢ ɽʉ-2502/U. ʀʟʥʘʯʘʣʴʥʦ 

ʚʩʝ ʙʣʦʢʠ ʵʣʝʢʪʨʦʥʠʢʠ ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʥʳ ʢʘʢ ɽʉ-2502/U, ʪ. ʝ. ʜʣʷ ʦʙʩʣʫʞʠʚʘʥʠʷ 

ʧʦʜʯʠʥʸʥʥʦʛʦ ʚʭʦʜʘ. 

ɺ ʦʩʥʦʚʥʦʤ, ʵʪʠ ʚʝʨʩʠʠ ʨʘʟʣʠʯʘʶʪʩ̫ ʚʠʜʦʤ ʧʨʠʤʝʥʷʝʤʳʭ ʚʳʟʳʚʥʳʭ ʧʫʣɹʪʦʚ, 

ʥʘʣʠʯʠʝʤ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʵʣʝʢʪʨʦʥʥʳʭ ʤʦʜʫʣʝʡ ʜʣʷ ʚʝʨʩʠʠ ʚʠʜʝʦ (ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ 

ʚʳʟʳʚʥʳʝ ʧʫʣɹʪʳ, ʧʝʨʝʢʣʶʯʘʪʝʣʠ ʚʠʜʝʦʩʠʛʥʘʣʘ, ʫʩʠʣʠʪʝʣʠ - ʨʘʩʧʨʝʜʝʣʠʪʝʣʠ 

ʚʠʜʝʦʩʠʛʥʘʣʘ ʠ ʚʠʜʝʦʤʦʥʠʪʦʨʳ), ʘ ʪʘʢʞʝ ʩʧʦʩʦʙʦʤ ʚʳʧʦʣʥʝʥʠʷ ʵʣʝʢʪʨʦʧʨʦʚʦʜʢʠ. ɺ 

ʠʥʩʪʨʫʢʮʠʠ ʧʦ ʦʙʩʣʫʞʠʚʘʥʠʶ ʦʧʠʩʳʚʘʶʪʩ̫ ʦʙʝ ʚʝʨʩʠʠ ʜʦʤʦʬʦʥʘ. ɺ ʩʣʫʯʘʝ ʫʩʪʘʥʦʚʢʠ 

ʠ ʚʚʦʜʘ ʚ ʢɻʩʧʣʫʘʪʘʮʠʶ ʚʝʨʩʠ ʁʘʫʜʠʦ, ʩʣʝʜʫʝʪ ʦʧʫʩʪʠʪʴ ʨʝʢʦʤʝʥʜʘʮʠʠ, ʢʘʩʘʶʱʠʝʩ̫ 

ʚʝʨʩʠʠ ʚʠʜʝʦ. 

1  ʋʩʣʦʚʠʷ ʢɻʩʧʣʫʘʪʘʮʠʠ 

- ʇʝʨʝʜ ʫʩʪʘʥʦʚʢʦʡ ʠ ʚʚʦʜʦʤ ʜʦʤʦʬʦʥʘ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ, ʥʝʦʙʭʦʜʠʤʦ ʚʥʠʤʘʪʝʣʴʥʦ 

ʦʟʥʘʢʦʤʠʪʴʩʷ ʩ ʠʥʩʪʨʫʢʮʠʝʡ ʧʦ ʦʙʩʣʫʞʠʚʘʥʠʶ ʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ. 

- ʕʣʝʢʪʨʦʧʨʦʚʦʜʢʘ ʜʦʣʞʥʘ ʚʳʧʦʣʥʷʪʴʩʷ ʩʦʛʣʘʩʥʦ ʩʪʘʥʜʘʨʪʫ PN-IEC-60364-1 

ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʣʠʮʦʤ, ʦʙʣʘʜʘʶʱʠʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ 

ʢʚʘʣʠʬʠʢʘʮʠʝʡ. ɺʠʜʝʦʤʦʥʠʪʦʨ ʜʦʣʞʝʥ ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥ ʚ ʤʝʩʪʝ, ʫʜʦʙʥʦʤ ʜʣʷ 

ʧʦʣʴʟʦʚʘʥʠʷ, ʥʘ ʚʳʩʦʪʝ ʥʝ ʤʝʥʝʝ, ʯʝʤ 1,5 ʤʝʪʨʘ ʦʪ ʧʦʣʘ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʦʥ ʥʝ 

ʧʦʜʚʝʨʛʘʣʩʷ ʩʣʫʯʘʡʥʳʤ ʧʨʠʢʦʩʥʦʚʝʥʠʷʤ. ʄʦʥʠʪʦʨ ʩʣʝʜʫʝʪ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʥʘ 

ʨʘʩʩʪʦʷʥʠʠ ʥʝ ʤʝʥʝʝ ʯʝʤ 1,5 ʤʝʪʨʘ ʦʪ ʩʠʣʴʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ 

ʚʦʟʤʫʱʝʥʠʡ - ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʳʭ ʙʣʦʢʦʚ ʧʠʪʘʥʠʷ, ʤʘʛʥʠʪʦʚ, ʤʝʪʘʣʣʠʯʝʩʢʠʭ 

ʚʦʜʦʧʨʦʚʦʜʥʳʭ ʠ ʛʘʟʦʚʳʭ ʪʨʫʙ, ʪʘʢ ʢʘʢ ʵʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʠʩʢʘʞʝʥʠʶ ʠʟʦʙʨʘʞʝʥʠʷ. 

- ɿʘʧʨʝʱʘʝʪʩʷ ʧʦʜʢʣʶʯʘʪʴ ʧʝʨʝʛʦʚʦʨʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʢ ʜʨʫʛʠʤ ʜʦʤʦʬʦʥʥʳʤ ʩʠʩʪʝʤʘʤ, 

ʢʨʦʤʝ ʩʠʩʪʝʤ ʫʢʘʟʘʥʥʳʭ ʚ ʨʝʢʦʤʝʥʜʘʮʠʷʭ ʧʨʦʠʟʚʦʜʠʪʝʣʷ. 
 

- ʄʦʥʠʪʦʨ, ʧʝʨʝʛʦʚʦʨʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʠ ʙʣʦʢ ʵʣʝʢʪʨʦʥʠʢʠ ʥʝ ʜʦʣʞʥʳ ʧʦʜʚʝʨʛʘʪʴʩʷ 
ʚʦʟʜʝʡʩʪʚʠʶ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ ʠ ʚʣʘʛʠ. ʅʝʣʴʟʷ ʟʘʢʨʳʚʘʪʴ ʦʪʚʝʨʩʪʠʷ ʚ 
ʤʦʥʠʪʦʨʝ ʠ ʧʝʨʝʛʦʚʦʨʥʦʤ ʫʩʪʨʦʡʩʪʚʝ, ʪʘʢ ʢʘʢ ʵʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ 
ʥʝʧʨʘʚʠʣʴʥʦʡ ʨʘʙʦʪʝ ʵʪʠʭ ʫʩʪʨʦʡʩʪʚ. 

- ʂ ʟʘʞʠʤʘʤ ʧʝʨʝʛʦʚʦʨʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʥʝʣʴʟʷ ʧʦʜʢʣʶʯʘʪʴ ʧʠʪʘʥʠʝ ʦʪ ʚʥʝʰʥʠʭ 
ʠʩʪʦʯʥʠʢʦʚ ʧʠʪʘʥʠʷ, ʥʝ ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʭ ʧʨʠʣʘʛʘʝʤʦʡ ʩʭʝʤʦʡ, ʪʘʢ ʢʘʢ ʵʪʦ 
ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʝʛʦ ʧʦʚʨʝʞʜʝʥʠʶ ʠʣʠ ʧʦʞʘʨʫ. 

- ʅʝʣʴʟʷ ʦʜʥʦʚʨʝʤʝʥʥʦ ʜʝʨʞʘʪʴ ʪʨʫʙʢʫ ʚʦʟʣʝ ʫʭʘ ʠ ʥʘʞʠʤʘʪʴ ʨʳʯʘʛ ʚ ʦʩʥʦʚʘʥʠʠ 
ʤʦʥʠʪʦʨʘ ʠʣʠ ʧʝʨʝʛʦʚʦʨʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ (ʵʪʦ ʥʝ ʢʘʩʘʝʪʩʷ ʢʥʦʧʢʠ ʦʪʢʨʳʚʘʥʠʷ 
ʜʚʝʨʝʡ ʠ ʢʥʦʧʢʠ ʚʥʫʪʨʝʥʥʝʛʦ ʚʳʟʦʚʘ). ɺʳʰʝʫʢʘʟʘʥʥʦʝ ʫʛʨʦʞʘʝʪ ʪʝʤ, ʯʪʦ ʚ 
ʪʨʫʙʢʝ ʧʦʷʚʠʪʩʷ ʛʨʦʤʢʠʡ ʩʠʛʥʘʣ ʚʳʟʦʚʘ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʥʝʧʨʠʷʪʥʳʤ 
ʦʱʫʱʝʥʠʷʤ. 
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- ɿʘʧʨʝʱʘʝʪʩʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʝ ʫʩʪʨʘʥʝʥʠʝ ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ ʫʩʪʨʦʡʩʪʚ, ʚʭʦʜʷʱʠʭ ʚ 
ʜʦʤʦʬʦʥʥʫʶ ʩʠʩʪʝʤʫ, ʪʘʢ ʢʘʢ ʵʪʦ ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ  ʦʧʘʩʥʳʤ ʜʣʷ ʟʜʦʨʦʚʴʷ ʠ 
ʞʠʟʥʠ ʧʦʪʨʝʙʠʪʝʣʝʡ. 

- ɿʘʧʨʝʱʘʝʪʩʷ ʧʦʜʢʣʶʯʘʪʴ ʢ ʢʣʝʤʤʘʤ ʜʦʤʦʬʦʥʘ ʧʠʪʘʥʠʝ ʦʪ  ʠʩʪʦʯʥʠʢʦʚ ʧʠʪʘʥʠʷ, 
ʢʦʪʦʨʳʝ ʦʙʣʘʜʘʶʪ ʠʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ, ʯʝʤ ʪʝ, ʯʪʦ ʨʝʢʦʤʝʥʜʦʚʘʥʳ 
ʧʨʦʠʟʚʦʜʠʪʝʣʝʤ. ʇʨʦʠʟʚʦʜʠʪʝʣʴ ʥʝ ʥʝʩʸʪ ʥʠʢʘʢʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʟʘ 
ʥʝʠʩʧʨʘʚʥʦʩʪʠ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʚʳʟʚʘʥʥʳʭ ʧʨʠʤʝʥʝʥʠʝʤ ʥʝʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 
ʙʣʦʢʦʚ ʧʠʪʘʥʠʷ. 

- ɼʣʷ ʦʯʠʩʪʢʠ ʧʦʚʝʨʭʥʦʩʪʝʡ ʫʩʪʨʦʡʩʪʚ ʜʦʤʦʬʦʥʘ ʥʝʣʴʟʷ ʧʨʠʤʝʥʷʪʴ ʙʝʥʟʠʥ ʠ 
ʧʨʦʯʠʝ ʨʘʩʪʚʦʨʠʪʝʣʠ, ʪʘʢ ʢʘʢ ʵʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʧʦʚʨʝʞʜʝʥʠʶ ʧʦʚʝʨʭʥʦʩʪʠ 
ʫʩʪʨʦʡʩʪʚ. 

- ʅʝʢʦʪʦʨʦʝ ʠʩʢʘʞʝʥʠʝ ʠʟʦʙʨʘʞʝʥʠʷ ʚʦ ʚʨʝʤʷ  ʜʦʞʜʷ  ʠʣʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʦʩʣʝ 
ʜʦʞʜʷ, ʷʚʣʷʝʪʩʷ ʚʨʝʤʝʥʥʳʤ; ʦʥʦ ʩʚʷʟʘʥʦ ʩ ʥʘʢʦʧʣʝʥʠʝʤ ʚʦʜʳ ʚʦʟʣʝ ʩʪʝʢʣʘ 
ʦʙʲʝʢʪʠʚʘ ʠ ʥʝ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʠʢʘʢʦʛʦ ʧʦʚʨʝʞʜʝʥʠʷ ʫʩʪʨʦʡʩʪʚʘ. 

2  ʋʩʪʘʥʦʚʢʘ ʜʦʤʦʬʦʥʥʦʡ ʩʠʩʪʝʤʳ 
ʅʠʞʝ ʧʨʠʚʝʜʝʥʳ, ʥʘʠʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʳʝ ʵʪʘʧʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʤʦʥʪʘʞʘ ʠ ʚʚʦʜʘ 

ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʜʦʤʦʬʦʥʥʦʡ ʩʠʩʪʝʤʳ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʩʤʦʥʪʠʨʦʚʘʪʴ ʠ ʟʘʧʫʩʪʠʪʴ ʚ 
ʨʘʙʦʪʫ ʜʦʤʦʬʦʥʥʫʶ ʩʠʩʪʝʤʫ, ʥʝʦʙʭʦʜʠʤʦ: 

- ʆʟʥʘʢʦʤʠʪʴʩʷ ʩ ʠʥʩʪʨʫʢʮʠʝʡ ʧʦ ʤʦʥʪʘʞʫ, ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ ʠ ʦʙʩʣʫʞʠʚʘʥʠʶ, ʠ 
ʧʨʝʞʜʝ ʚʩʝʛʦ ʩ ʫʩʣʦʚʠʷʤʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʜʦʤʦʬʦʥʘ 

- ʆʧʨʝʜʝʣʠʪʴ ʥʘʤʝʯʝʥʥʫʶ, ʢʦʥʝʯʥʫʶ ʢʦʥʬʠʛʫʨʘʮʠʶ, ʨʝʞʠʤ ʨʘʙʦʪʳ, ʘ ʟʘʪʝʤ 
ʧʦʜʦʙʨʘʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʢʦʤʧʣʝʢʪʫʶʱʠʝ ʜʦʤʦʬʦʥʥʦʡ ʩʠʩʪʝʤʳ 

- ʆʧʨʝʜʝʣʠʪʴ ʤʝʩʪʦ ʤʦʥʪʘʞʘ ʜʦʤʦʬʦʥʥʦʡ ʩʠʩʪʝʤʳ 
- ʉʦʩʪʘʚʠʪʴ ʧʨʦʝʢʪ ʵʣʝʢʪʨʦʧʨʦʚʦʜʢʠ ʜʣʷ ʧʨʠʥʷʪʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ, ʘ ʟʘʪʝʤ 
ʧʦʜʦʙʨʘʪʴ ʪʠʧ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʩʝʯʝʥʠʝ ʧʨʦʚʦʜʦʚ ʠ ʢʘʙʝʣʝʡ 

- ʆʧʨʝʜʝʣʠʪʴ ʣʦʛʠʯʝʩʢʠʝ ʠ ʬʠʟʠʯʝʩʢʠʝ ʘʜʨʝʩʘ ʫʩʪʨʦʡʩʪʚ.  
- ʋʩʪʘʥʦʚʠʪʴ ʫʩʪʨʦʡʩʪʚʘ ʜʦʤʦʬʦʥʥʦʡ ʩʠʩʪʝʤʳ ʠ ʧʦʜʢʣʶʯʠʪʴ ʠʭ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 
ʤʦʥʪʘʞʥʦʡ ʩʭʝʤʦʡ ʩʦʝʜʠʥʝʥʠʡ 

- ɿʘʧʫʩʪʠʪʴ ʩʠʩʪʝʤʫ 
- ʋʩʪʘʥʦʚʠʪʴ ʨʘʙʦʯʠʝ ʧʘʨʘʤʝʪʨʳ ʜʦʤʦʬʦʥʥʦʡ ʩʠʩʪʝʤʳ. ɽʩʣʠ ʵʪʦ ʥʝʦʙʭʦʜʠʤʦ, ʪʦ 
ʧʝʨʝʜʘʪʴ ʞʠʣʴʮʘʤ ʠʥʬʦʨʤʘʮʠʶ ʧʦ ʦʙʩʣʫʞʠʚʘʥʠʶ ʜʦʤʦʬʦʥʘ 

- ɺ ʩʣʫʯʘʝ ʚʚʦʜʘ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʜʦʤʦʬʦʥʥʦʡ ʩʠʩʪʝʤʳ ʩ ʠʝʨʘʨʭʠʝʡ ʚʭʦʜʦʚ 
ʥʝʦʙʭʦʜʠʤʦ ʫʩʪʘʥʦʚʠʪʴ ʦʛʨʘʥʠʯʝʥʠʝ ʜʠʘʧʘʟʦʥʦʚ ʥʦʤʝʨʦʚ ʦʙʩʣʫʞʠʚʘʝʤʳʭ 
ʧʦʤʝʱʝʥʠʡ (ʢʚʘʨʪʠʨ) ʚ ʙʣʦʢʘʭ ʵʣʝʢʪʨʦʥʠʢʠ ʨʘʙʦʪʘʶʱʠʭ ʢʘʢ ɽʉ-2502/U 
(ʦʙʩʣʫʞʠʚʘʶʱʠʭ ʧʦʜʯʠʥʸʥʥʳʝ ʚʭʦʜʳ). ɽʩʣʠ ʚ ʵʪʠʭ ʙʣʦʢʘʭ ʵʣʝʢʪʨʦʥʠʢʠ ʦʩʪʘʚʠʪʴ 
ʟʘʚʦʜʩʢʠʝ ʫʩʪʘʥʦʚʢʠ, ʪʦ ʵʪʦ ʤʦʞʝʪ ʩʪʘʪʴ ʧʨʠʯʠʥʦʡ ʥʝʧʨʘʚʠʣʴʥʦʡ ʨʘʙʦʪʳ ʚʩʝʡ 
ʜʦʤʦʬʦʥʥʦʡ ʩʠʩʪʝʤʳ. 

3  ɹʣʦʢʠ ʠ ʫʩʪʨʦʡʩʪʚʘ ʜʦʤʦʬʦʥʥʦʡ ʩʠʩʪʝʤʳ 
 

ɹʣʦʢ ʵʣʝʢʪʨʦʥʠʢʠ 
ɼʦʤʦʬʦʥʳ ɸʆ-3000ʭʭʭ, ɸʆ-2510ʭʭʭ, ɸʆ-2520ʭʭʭ ʠ ɸʆ-2530ʭʭʭ  ʢʦʤʧʣʝʢʪʫʝʪʩʷ 

ʦʜʥʠʤ ʪʠʧʦʤ ʙʣʦʢʦʚ ʵʣʝʢʪʨʦʥʠʢʠ ɽʉ-2502, ʢʦʪʦʨʳʝ ʧʨʠʤʝʥʷʶʪʩʷ ʢʘʢ ʜʣʷ 
ʦʙʩʣʫʞʠʚʘʥʠʷ ʛʣʘʚʥʦʛʦ ʚʭʦʜʘ, ʪʘʢ ʠ ʧʦʜʯʠʥʥyʥʳʭ ʚʭʦʜʦʚ. ʈʝʞʠʤ ʨʘʙʦʪʳ ʙʣʦʢʘ 
ʵʣʝʢʪʨʦʥʠʢʠ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʤʦʥʪʘʞʥʠʢʦʤ. ʀʟʥʘʯʘʣʴʥʦ, ʙʣʦʢʠ ʵʣʝʢʪʨʦʥʠʢʠ 
ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʥʳ ʩʦʛʣʘʩʥʦ ʨʝʞʠʤʫ U ʜʣʷ ʦʙʩʣʫʞʠʚʘʥʠʷ ʧʦʜʯʠʥʥyʥʦʛʦ ʚʭʦʜʘ. ɼʣʷ 
ʦʙʩʣʫʞʠʚʘʥʠʷ ʛʣʘʚʥʦʛʦ ʚʭʦʜʘ (ʨʝʞʠʤ ʨʘʙʦʪʳ ʅ) ʪʨʝʙʫʝʪʩʷ ʧʝʨʝʧʨʦʛʨʘʤʤʠʨʦʚʘʪʴ 
ʙʣʦʢ ʵʣʝʢʪʨʦʥʠʢʠ (ʩʤʦʪʨʠ: ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ, ʧʨʦʛʨʘʤʤʘ ʈ-1, ʧʘʨʘʤʝʪʨ - Etyp). 

 
 
 

2. ʋʉʊɸʅʆɺʂɸ ɼʆʄʆʌʆʅɸ 
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ɺʳʟʳʚʥʦʡ ʧʫʣɹʪ 
ɼʣʷ ʜʘʥʥʦʡ ʜʦʤʦʬʦʥʥʦʡ ʩʠʩʪʝʤʳ ʩʧʨʦʝʢʪʠʨʦʚʘʥʦ ʥʝʩʢʦʣʴʢʦ ʪʠʧʦʚ ʚʳʟʳʚʥʳʭ 

ʧʫʣʴʪʦʚ. ʇʫʣʴʪʳ ʧʨʦʠʟʚʦʜʷʪʩʷ ʚ ʚʝʨʩʠʠ ʘʫʜʠʦ ʠ ʚ ʚʝʨʩʠʠ ʚʠʜʝʦ (ʩ ʤʝʩʪʦʤ, 
ʦʙʦʨʫʜʦʚʘʥʥʳʤ ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ ʚʠʜʝʦʢʘʤʝʨʳ ʠ ʩʚʝʪʦʜʠʦʜʥʦʡ ʧʦʜʩʚʝʪʢʦʡ). ʂʦʨʧʫʩ 
ʧʫʣʴʪʘ ʉʈ-3000ʭʭʭ ʩʜʝʣʘʥ ʠʟ ʦʮʠʥʢʦʚʘʥʥʦʡ ʩʪʘʣʠ, ʠ ʧʦʢʨʳʪ ʧʦʨʦʰʢʦʚʦʡ ʢʨʘʩʢʦʡ. 
ʂʦʨʧʫʩʘ ʧʫʣʴʪʦʚ ʪʠʧʘ ʉʈ-2510ʭʭʭ, ʉʈ-2520ʭʭʭ ʠ ʉʈ-2533ʭʭʭ ʠʟʛʦʪʘʚʣʠʚʘʶʪ ʠʟ 
ʣʠʩʪʦʚʦʡ ʥʝʨʞʘʚʝʶʱʝʡ ʩʪʘʣʠ. ɺʩʝ ʧʫʣʴʪʳ ʢʦʤʧʣʝʢʪʫʶʪʩʷ ʦʧʪʠʯʝʩʢʠʤʠ 
ʢʣʘʚʠʘʪʫʨʘʤʠ ʥʘ ʀʂ-ʣʫʯʘʭ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʧʫʣʴʪʝ ʤʦʛʫʪ ʙʳʪʴ ʚʩʪʨʦʝʥʥʳʝ 
ʩʯʠʪʳʚʘʶʱʠʝ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʵʣʝʢʪʨʦʥʥʳʭ ʢʣʶʯʝʡ TM (iButton) ʠʣʠ ʢʣʶʯʝʡ 
PROXY/RFID. ʕʣʝʢʪʨʦʥʥʳʡ ʢʣʶʯ - ʵʪʦ  ʧʨʝʚʦʩʭʦʜʥʳʡ ʟʘʤʝʥʠʪʝʣʴ ʪʨʘʜʠʮʠʦʥʥʦʛʦ 
ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʢʣʶʯʘ, ʧʦʪʦʤʫ ʯʪʦ ʦʥ ʙʦʣʝʝ ʫʜʦʙʥʳʡ ʜʣʷ ʧʦʣʴʟʦʚʘʥʠʷ. ʂʨʦʤʝ ʪʦʛʦ, 
ʵʣʝʢʪʨʦʥʥʳʡ ʢʣʶʯ ʤʦʞʥʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʪʴ ʜʣʷ ʣʶʙʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʜʦʤʦʬʦʥʦʚ, 
ʠʤʝʶʱʠʭ ʧʦʜʦʙʥʳʝ ʩʯʠʪʳʚʘʶʱʠʝ ʫʩʪʨʦʡʩʪʚʘ. 

ʇʨʝʜʣʘʛʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʪʠʧʳ ʚʳʟʳʚʥʳʭ ʧʫʣʴʪʦʚ: 
 

CP-3000ʊʄ   ʧʫʣʴʪ ʩʦ ʩʯʠʪʳʚʘʶʱʠʤ ʫʩʪʨʦʡʩʪʚʦʤ ʜʣʷ ʢʣʶʯʝʡ ʊʄ 

CP-3000PR   ʙʣʦʢ ʚʳʟʦʚʘ ʩʦ ʩʯʠʪʳʚʘʶʱʠʤ ʫʩʪʨʦʡʩʪʚʦʤ ʜʣʷ ʢʣʶʯʝʡ Proxy/RFID 

CP-3000VPR   ʧʫʣʴʪ ʩʦ ʩʯʠʪʳʚʘʶʱʠʤ ʫʩʪʨʦʡʩʪʚʦʤ ʜʣʷ ʢʣʶʯʝʡ Proxy/RFID ʠ 

ʤʝʩʪʦʤ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʚʠʜʝʦʢʘʤʝʨʳ 

CP-3000VTM   ʧʫʣʴʪ ʩʦ ʩʯʠʪʳʚʘʶʱʠʤ ʫʩʪʨʦʡʩʪʚʦʤ ʜʣʷ ʢʣʶʯʝʡ ʊʄ ʠ ʤʝʩʪʦʤ ʜʣʷ 

ʫʩʪʘʥʦʚʢʠ ʚʠʜʝʦʢʘʤʝʨʳ 

CP-2510VTM   ʧʫʣʴʪ ʩʦ ʩʯʠʪʳʚʘʶʱʠʤ ʫʩʪʨʦʡʩʪʚʦʤ ʜʣʷ ʢʣʶʯʝʡ ʊʄ ʠ ʤʝʩʪʦʤ ʜʣʷ 

ʫʩʪʘʥʦʚʢʠ ʚʠʜʝʦʢʘʤʝʨʳ, ʠʟʛʦʪʦʚʣʝʥ ʠʟ ʥʝʨʞʘʚʝʶʱʝʡ ʩʪʘʣʠ 

CP-2520VTM   ʧʫʣʴʪ ʩʦ ʩʯʠʪʳʚʘʶʱʠʤ ʫʩʪʨʦʡʩʪʚʦʤ ʜʣʷ ʢʣʶʯʝʡ ʊʄ ʠ ʤʝʩʪʦʤ ʜʣʷ 

ʫʩʪʘʥʦʚʢʠ ʚʠʜʝʦʢʘʤʝʨʳ, ʠʟʛʦʪʦʚʣʝʥ ʠʟ ʥʝʨʞʘʚʝʶʱʝʡ ʩʪʘʣʠ 

CP-2533VTM   ʧʫʣʴʪ ʩʦ ʩʯʠʪʳʚʘʶʱʠʤ ʫʩʪʨʦʡʩʪʚʦʤ ʜʣʷ ʢʣʶʯʝʡ Proxy/RFID ʠ 

ʤʝʩʪʦʤ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʚʠʜʝʦʢʘʤʝʨʳ, ʠʟʛʦʪʦʚʣʝʥ ʠʟ ʥʝʨʞʘʚʝʶʱʝʡ 

ʩʪʘʣʠ 
 

ʉʚʝʪʦʜʠʦʜʥʘʷ - ʧʦʜʩʚʝʪʢʘ ʧʫʣʴʪʘ ʚ ʚʝʨʩʠʠ ʚʠʜʝʦ ʧʦʟʚʦʣʷʝʪ ʚʠʜʝʪʴ ʣʠʮʦ 
ʧʦʩʝʪʠʪʝʣʷ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʦʢʦʣʦ 50 ʩʤ ʦʪ ʢʘʤʝʨʳ, ʚ ʪʤyʥʦʝ ʚʨʝʤʷ ʩʫʪʦʢ, ʙʝʟ 
ʧʦʩʪʦʨʦʥʥʝʡ ʧʦʜʩʚʝʪʢʠ. 
ɺ ʧʫʣʴʪʝ ʥʘʭʦʜʠʪʩʷ ʬʦʪʦʵʣʝʤʝʥʪ, ʢʦʪʦʨʳʡ ʚ ʩʣʫʯʘʝ ʭʦʨʦʰʝʛʦ ʚʥʝʰʥʝʛʦ 
ʦʩʚʝʱʝʥʠʷ ʚʳʢʣʶʯʘʝʪ ʧʦʜʩʚʝʪʢʫ ʢʘʤʝʨʳ ʠ ʢʣʘʚʠʘʪʫʨʳ. 
ɺ ʩʪʘʥʜʘʨʪʥʦʡ ʜʦʤʦʬʦʥʥʦʡ ʩʠʩʪʝʤʝ, ʢ ʦʜʥʦʤʫ ʙʣʦʢʫ ʵʣʝʢʪʨʦʥʠʢʠ ʤʦʞʥʦ 
ʧʦʜʢʣʶʯʠʪʴ ʪʦʣʴʢʦ ʦʜʠʥ ʚʳʟʳʚʥʦʡ ʧʫʣʴʪ. 

 

ʇʝʨʝʛʦʚʦʨʥʳʝ ʫʩʪʨʦʡʩʪʚʘ 

 

ʇʝʨʝʛʦʚʦʨʥʳʝ ʪʨʫʙʢʠ. 
ʎʠʬʨʦʚʳʝ ʜʦʤʦʬʦʥʥʳʝ ʩʠʩʪʝʤʳ ɸʆ-3000ʭʭʭ, ɸʆ-2510ʭʭʭ, ɸʆ-2520ʭʭʭ ʠ ɸʆ-

2530ʭʭʭ ʩʦʚʤʝʩʪʠʤʳ ʩ ʧʝʨʝʛʦʚʦʨʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ ʜʣʷ ʮʠʬʨʦʚʳʭ ʜʦʤʦʬʦʥʦʚ 
ʬʠʨʤʳ Laskomex. ʕʪʦ ʤʦʜʝʣʠ: LF-8, LT-8, LX-8, LR-8, LY-8, LC-8 ʠ LM-8 ʚʦ ʚʩʝʭ 
ʠʩʧʦʣʥʝʥʠʷʭ. ʅʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʠʤʝʥʷʪʴ ʧʝʨʝʛʦʚʦʨʥʳʝ ʫʩʪʨʦʡʩʪʚʘ, 
ʚʳʧʫʩʢʘʝʤʳʝ ʜʨʫʛʠʤʠ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ, ʪʘʢ ʢʘʢ ʵʪʦ ʤʦʞʝʪ ʩʪʘʪʴ ʧʨʠʯʠʥʦʡ 
ʥʝʧʨʘʚʠʣʴʥʦʡ ʨʘʙʦʪʳ ʚʩʝʡ ʜʦʤʦʬʦʥʥʦʡ ʩʠʩʪʝʤʳ. 
ɺʠʜʝʦʤʦʥʠʪʦʨʳ 
ɺʠʜʝʦʤʦʥʠʪʦʨ MVC-6852. 
ʄʦʥʠʪʦʨ ʮʚʝʪʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʨʘʙʦʪʳ ʚ ʜʦʤʦʬʦʥʥʦʡ 

оΦ ˣ˶˻˴ˮ ˮ ̂˿́˾˻˯˿́ˤˢ ˨˻˸˻̅˻˹˹˻˯ ˿ˮ˿́˩˸̍ 
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ʩʠʩʪʝʤʝ ɸʆ-3100 ʚ ʚʝʨʩʠʠ ʚʠʜʝʦ. ʄʦʥʠʪʦʨ ʠʤʝʝʪ ʜʚʘ ʚʭʦʜʘ, ʦʜʠʥ, ʜʣʷ ʨʘʙʦʪʳ ʩ 
ʧʦʜʲʝʟʜʥʳʤ ʜʦʤʦʬʦʥʦʤ, ʜʨʫʛʦʡ ʜʣʷ ʨʘʙʦʪʳ ʩ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ (ʵʪʘʞʥʦʡ) 
ʚʳʟʳʚʥʦʡ ʧʘʥʝʣʴʶ. 
ɺʠʜʝʦʤʦʥʠʪʦʨ MVC-6852. 
ʄʦʥʠʪʦʨ ʮʚʝʪʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʨʘʙʦʪʳ ʚ ʜʦʤʦʬʦʥʥʦʡ 

ʩʠʩʪʝʤʝ ɸʆ-3100 ʚ ʚʝʨʩʠʠ ʚʠʜʝʦ. ʄʦʥʠʪʦʨ ʠʤʝʝʪ ʯʝʪʳʨʝ ʚʭʦʜʘ, ʦʜʠʥ ʜʣʷ ʨʘʙʦʪʳ ʩ 
ʧʦʜʲʝʟʜʥʳʤ ʜʦʤʦʬʦʥʦʤ ʠ ʪʨʠ ʚʭʦʜʘ  ʜʣʷ ʨʘʙʦʪʳ ʩ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤʠ (ʵʪʘʞʥʳʤʠ) 
ʚʳʟʳʚʥʳʤʠ  ʧʘʥʝʣʷʤʠ.   

ʇʝʨʝʢʣʶʯʘʪʝʣʴ ʚʠʜʝʦʩʠʛʥʘʣʘ CVʈ-3 
ʇʝʨʝʢʣʶʯʘʪʝʣʴ ʚʠʜʝʦʩʠʛʥʘʣʘ CVʈ-3 ʧʨʠʤʝʥʷʝʪʩ̫ ʜʣʷ ʚʳʙʦʨʘ ʚʠʜʝʦʢʘʤʝʨʳ, 

ʧʝʨʝʜʘʶʱʝʡ ʠʟʦʙʨʘʞʝʥʠʝ ʥʘ ʵʢʨʘʥ ʤʦʥʠʪʦʨʘ ʜʦʤʦʬʦʥʘ  ʚ ʚʝʨʩʠʠ ʚʠʜʝʦ, 
ʨʘʙʦʪʘʶʱʝʛʦ ʚ ʨʘʤʢʘʭ ʩʠʩʪʝʤʳ master/slave (ʩ ʠʝʨʘʨʭʠʝʡ ʚʭʦʜʦʚ), ʩ ʛʣʘʚʥʳʤ ʠ 
ʧʦʜʯʠʥʥyʥʳʤʠ ʚʭʦʜʘʤʠ. ʇʝʨʝʢʣʶʯʝʥʠʝ (ʢʦʤʤʫʪʘʮʠʷ) ʧʨʦʠʩʭʦʜʠʪ ʤʝʞʜʫ ʩʠʛʥʘʣʦʤ 
ʦʪ ʢʘʤʝʨʳ, ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʚ ʧʫʣɹʪʝ ʛʣʘʚʥʦʛʦ ʚʭʦʜʘ, ʠ ʩʠʛʥʘʣʦʤ ʦʪ ʢʘʤʝʨʳ 
ʧʦʜʯʠʥʥyʥʦʛʦ ʚʭʦʜʘ. ʇʝʨʝʢʣʶʯʘʪʝʣʴ ʚʠʜʝʦʩʠʛʥʘʣʘ CVʈ-3 ʩʣʝʜʫʝʪ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʥʘ 
ʢʘʞʜʦʤ ʧʦʜʯʠʥʸʥʥʦʤ ʚʭʦʜʝ, ʨ̫ ʜʦʤ ʩ ʙʣʦʢʦʤ ʵʣʝʢʪʨʦʥʠʢʠ ʠ ʙʣʦʢʦʤ ʧʠʪʘʥʠʷ. 
ʇʝʨʝʢʣʶʯʘʪʝʣʴ ʪʘʢʞʝ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ, ʢʘʢ ʨʘʟʚʝʪʚʠʪʝʣʴ ʚʠʜʝʦʩʠʛʥʘʣʘ. 

ɹʣʦʢ ʧʠʪʘʥʠʷ 
ɼʣʷ ʧʠʪʘʥʠʷ ʜʦʤʦʬʦʥʥʦʡ ʩʠʩʪʝʤʳ ʩʣʝʜʫʝʪ ʧʨʠʤʝʥʷʪʴ ʙʣʦʢʠ ʧʠʪʘʥʠʷ ʧʝʨʝʤʝʥʥʦʛʦ 
ʪʦʢʘ ʪʠʧʘ ɽDEL ʊR 2300. 
ɿʘʧʠʨʘʶʱʝʝ ʫʩʪʨʦʡʩʪʚʦ 
ʕʣʝʢʪʨʦʟʘʱʣyʢʘ ʠʣʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʡ ʟʘʤʦʢ 
ɼʦʤʦʬʦʥʳ ʪʠʧʘ ɸʆ-3000ʭʭʭ, ɸʆ-2510ʭʭʭ, ɸʆ-2520ʭʭʭ ʠ ɸʆ-2530ʭʭʭ ʩ ʙʣʦʢʦʤ 
ʵʣʝʢʪʨʦʥʠʢʠ ɽʉ-2502 ʤʦʛʫʪ ʫʧʨʘʚʣʷʪʴ ʵʣʝʢʪʨʦʟʘʱʣyʢʦʡ ʠʣʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʤ 
ʟʘʤʢʦʤ. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʩʨʘʙʘʪʳʚʘʥʠʷ ʵʣʝʢʪʨʦʟʘʱʣyʢʠ ʠʣʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ 
ʟʘʤʢʘ ʦʧʨʝʜʝʣʷʝʪʩ̫ ʧʨʦʛʨʘʤʤʥʦ ʠ ʤʦʞʝʪ ʠʟʤʝʥʷʪʴʩʷ. ʈʝʢʦʤʝʥʜʫʝʪʩ̫ ʧʨʠʤʝʥʷʪʴ 
ʵʣʝʢʪʨʦʟʘʱʣyʢʠ ʥʘʧʨ̫ʞʝʥʠʝʤ 12ɺ ʧʝʨʝʤʝʥʥʦʛʦ ʠʣʠ ʧʦʩʪʦ̫ ʥʥʦʛʦ ʪʦʢʘ ʠ 
ʧʦʪʨʝʙʣʝʥʠʝʤ ʪʦʢʘ, ʥʝ ʧʨʝʚʳʰʘʶʱʠʤ 1ɸ. ʋʧʨʘʚʣʝʥʠʝ ʵʣʝʢʪʨʦʟʘʱʣyʢʦʡ ʚʢʣʶʯʘʝʪʩ̫ 
ʧʦʜʘʯʝʡ ʥʘʧʨ̫ʞʝʥʠʷ 12ɺ ʩ ʯʘʩʪʦʪʦʡ 50ɻʮ, ʚʳʟʳʚʘʶʱʝʛʦ ʭʘʨʘʢʪʝʨʥʦʝ ʛʫʜʝʥʠʝ 
ʵʣʝʢʪʨʦʟʘʱʣyʢʠ. ʕʣʝʢʪʨʦʤʘʛʥʠʪʥʳʡ ʟʘʤʦʢ ʜʦʣʞʝʥ ʧʠʪʘʪʴʩ̫ ʧʦʩʪʦ̫ ʥʥʳʤ 
ʥʘʧʨ̫ʞʝʥʠʝʤ 12ɺ ʠ ʪʦʢʦʤ ʥʝ ʙʦʣʝʝ 1ɸ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʟʘʤʢʘ 
ʩʣʝʜʫʝʪ ʧʝʨʝʩʪʘʚʠʪʴ ʜʞʘʤʧʝʨ (ʧʝʨʝʤʳʯʢʫ) ZT1 ʚ ʙʣʦʢʝ ʵʣʝʢʪʨʦʥʠʢʠ ʚ ʧʦʣʦʞʝʥʠʝ 
çɺè, ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʵʣʝʢʪʨʦʟʘʱʣyʢʠ ʚ ʧʦʣʦʞʝʥʠʝ çɸè. ʅʝʦʙʭʦʜʠʤʦ ʪʘʢʞʝ 
ʫʩʪʘʥʦʚʠʪʴ ʯʘʩʪʦʪʫ ʥʘʧʨ̫ʞʝʥʠʷ, ʧʠʪʘʶʱʝʛʦ ʟʘʤʦʢ, ʥʘ ç0è (ʩʤ. ʧʨʦʮʝʜʫʨʫ ʈ-1 
ʧʘʨʘʤʝʪʨ Fry).  
ʉʣʝʜʫʝʪ ʪʘʢʞʝ ʫʩʪʘʥʦʚʠʪʴ ʜʞʘʤʧʝʨ (ʧʝʨʝʤʳʯʢʫ) ʥʘ ʚʠʣʢʫ J3 ʜʣʷ ʚʢʣʶʯʝʥʠʷ ʩʠʩʪʝʤʳ 
ʨʘʟʤʘʛʥʠʯʠʚʘʥʠʷ, ʫʩʪʨʘʥʷʶʱʝʡ ʦʩʪʘʪʦʯʥʫ  ʁʥʘʤʘʛʥʠʯʝʥʥʦʩʪ ɹʟʘʤʢʘ. 
ɺ ʩʣʫʯʘʝ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʩ ʵʣʝʢʪʨʦʟʘʱʣyʢʦʡ ʩʣʝʜʫʝʪ ʦʪʢʣʶʯʠʪʴ ʩʠʩʪʝʤʫ 
ʨʘʟʤʘʛʥʠʯʠʚʘʥʠʷ, ʜʣʷ ʯʝʛʦ ʩʥʷʪʴ ʜʞʘʤʧʝʨ (ʧʝʨʝʤʳʯʢʫ) ʩ ʚʠʣʢʠ J3. 
ʇʦ ʪʦʤʫ ʞʝ ʧʨʠʥʮʠʧʫ, ʢʘʢ ʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʡ ʟʘʤʦʢ, ʨʘʙʦʪʘʶʪ ʵʣʝʢʪʨʦʟʘʱʣyʢʠ, 
ʢʦʪʦʨʳʝ ʫʜʝʨʞʠʚʘʶʪ ʜʚʝʨʴ ʚ ʟʘʙʣʦʢʠʨʦʚʘʥʥʦʤ ʩʦʩʪʦ̫ ʥʠʠ,  ʧʦʢʘ ʥʘ ʥʠʭ ʧʦʜʘyʪʩ̫ 
ʧʠʪʘʥʠʝ. ʀʩʧʦʣʴʟʫ̫  ʪʘʢʫʶ ʵʣʝʢʪʨʦʟʘʱʣyʢʫ, ʩʣʝʜʫʝʪ ʢʦʥʬʠʛʫʨʠʨʦʚʘʪʴ ʜʦʤʦʬʦʥ ʜʣʷ 
ʨʘʙʦʪʳ ʩ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʤ ʟʘʤʢʦʤ. 
ʂʥʦʧʢʘ ʦʪʢʨʳʚʘʥʠʷ ʜʚʝʨʠ 
ɼʣʷ ʨʘʟʙʣʦʢʠʨʦʚʘʥʠʷ ʟʘʧʠʨʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ, ʵʣʝʢʪʨʦʟʘʱʣyʢʠ ʠʣʠ ʵʣʝʢʪʨʦ- 
ʤʘʛʥʠʪʥʦʛʦ ʟʘʤʢʘ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʣʶʙʫʶ ʟʘʤʳʢʘʶʱʫʶ ʢʥʦʧʢʫ. ʇʘʨʘʣʣʝʣʴʥʦ ʩ 
ʢʥʦʧʢʦʡ ʤʦʞʥʦ ʧʦʜʢʣʶʯʠʪʴ ʩʚʝʪʦʜʠʦʜ, ʜʣ̫ ʧʦʜʩʚʝʪʢʠ ʢʥʦʧʢʠ ʠ ʩʠʛʥʘʣʠʟʘʮʠʠ 
ʦʪʢʨʳʚʘʥʠʷ ʜʚʝʨʠ. 
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ʇʣʘʪʘ PW-1 ʜʣʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʚʳʟʦʚʘ  
ʇʣʘʪʘ PW-1 ʜʣʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʚʳʟʦʚʘ ʦʪʚʝʯʘʝʪ ʟʘ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʩʠʛʥʘʣʠʟʘʮʠʶ 
ʚʳʟʦʚʘ (ʘʢʫʩʪʠʯʝʩʢʫʶ ʠʣʠ ʩʚʝʪʦʚʫʶ) ʚ ʧʝʨʝʛʦʚʦʨʥʦʤ ʫʩʪʨʦʡʩʪʚʝ. ɽy ʧʨʠʤʝʥʷʶʪ ʚ 
ʩʣʫʯʘʝ, ʢʦʛʜʘ ʧʝʨʝʛʦʚʦʨʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʥʘʭʦʜʠʪʩ̫ ʚ ʧʦʤʝʱʝʥʠʠ ʩ ʙʦʣʴʰʦʡ 
ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʰʫʤʘ ʠʣʠ ʢʦʛʜʘ ʚ ʥyʤ ʥʘʭʦʜʷʪʩ̫ ʣʁ ʜʠ ʩ ʧʨʦʙʣʝʤʘʤʠ ʩʣʫʭʘ. ʇʣʘʪʘ 
ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʚʨʝʤʝʥʥʦ ʚʚʝʩʪʠ ʚ ʜʝʡʩʪʚʠʝ ʣʶʙʦʝ ʫʩʪʨʦʡʩʪʚʦ, ʧʠʪʘʝʤʦʝ 
ʥʘʧʨ̫ʞʝʥʠʝʤ 12. . . 24ɺ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ: ʟʚʦʥʦʢ, ʩʠʨʝʥʫ ʠʣʠ ʩʠʛʥʘʣʴʥʫʶ ʣʘʤʧʫ. 
 

 
 
 
 
 
 
 
 
 
 
 
 

ʈʠʩ. 1 ʉʭʝʤʘ ʧʦʜʢʣʶʯʝʥʠʷ ʧʣʘʪʳ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʚʳʟʦʚʘ PW-1 ʢ ʧʝʨʝʛʦʚʦʨʥʳʤ ʪʨʫʙʢʘʤ LF-8 ʠ 

LM-8. 

ʂʦʨʧʫʩ ʜʣʷ ʥʘʢʣʘʜʥʦʛʦ ʤʦʥʪʘʞʘ ʚʳʟʳʚʥʦʛʦ ʧʫʣɹʪʘ 
 

ʂʘʢ ʧʨʘʚʠʣʦ, ʚʳʟʳʚʥʳʝ ʧʫʣɹʪʳ ʧʦʩʪʘʚʣʷʶʪʩ̫ ʚ ʚʠʜʝ ʚʨʝʟʥʦʡ ʨʘʤʢʠ, ʘ ʥʘʣʠʯʠʝ 
ʢʦʟʳʨʴʢʘ ʧʫʣʴʪʘ ʉʈ-3000ʭʭ ʜʣʷ ʥʘʢʣʘʜʥʦʛʦ ʤʦʥʪʘʞʘ ʜʘʸʪ ʚʦʟʤʦʞʥʦʩʪʴ ʤʦʥʪʠʨʦʚʘʪʴ 
ʧʫʣɹʪʳ, ʥʝ ʧʨʦʨʝʟʘʷ ʧʦʜ ʥʠʭ ʥʠʰʫ ʚ ʜʚʝʨʠ ʠʣʠ ʩʪʝʥʝ, ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦ ʫʧʨʦʱʘʝʪ ʠ 
ʦʙʣʝʛʯʘʝʪ ʤʦʥʪʘʞ. 
ʂʦʟʳʨʸʢ ʠʩʧʦʣʴʟʫʝʤʳʡ ʜʣʷ ʥʘʢʣʘʜʥʦʛʦ ʤʦʥʪʘʞʘ ʚʳʟʳʚʥʦʛʦ ʧʫʣʴʪʘ ʉʈ-3000ʭʭ ʩʤ. 

ʨʠʩ.2. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ʈʠʩ.2 ɻʘʙʘʨʠʪʥʳʝ ʨʘʟʤʝʨʳ ʢʦʟʳʨʴʢʘ ʜʣʷ ʚʳʟʳʚʥʦʛʦ ʧʫʣɹʪʘ ʉʈ-3000ʭʭ. 
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ɸʢʢʫʤʫʣʷʪʦʨ 
ʂ ʙʣʦʢʫ ʵʣʝʢʪʨʦʥʠʢʠ ɽC-2502ɸ ʤʦʞʥʦ ʧʦʜʢʣʶʯʠʪʴ ʘʢʢʫʤʫʣʷʪʦʨ ʜʣʷ ʧʠʪʘʥʠʷ 

ʜʦʤʦʬʦʥʘ ʚ ʩʣʫʯʘʝ ʦʪʢʣʶʯʝʥʠʷ ʥʘʧʨ̫ʞʝʥʠʷ ʚ ʣɻʝʢʪʨʦʩʝʪʠ. ʈʝʢʦʤʝʥʜʫʝʪʩ̫  
ʧʨʠʤʝʥʝʥʠʝ ʘʢʢʫʤʫʣʷʪʦʨʦʚ ʤyʢʦʩʪʴʶ 7ɸʯ ʥʘ ʥʘʧʨ̫ʞʝʥʠʝ 12ɺ. ɹʣʦʢ ʵʣʝʢʪʨʦʥʠʢʠ ɽC-
2502ɸ ʠʤʝʝʪ ʩʭʝʤʫ ʟʘʨ̫ ʜʢʠ ʘʢʢʫʤʫʣʷʪʦʨʘ ʠ ʟʘʱʠʪʫ ʦʪ ʧʦʣʥʦʡ ʨʘʟʨ̫ ʜʢʠ 
ʘʢʢʫʤʫʣʷʪʦʨʘ. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʘʚʘʨʠʡʥʦʛʦ ʧʠʪʘʥʠʷ ʟʘʚʠʩʠʪ ʦʪ ʤyʢʦʩʪʠ 
ʘʢʢʫʤʫʣʷʪʦʨʘ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʢɻʩʧʣʫʘʪʘʮʠʠ ʜʦʤʦʬʦʥʘ ʠ ʩʦʩʪʘʚʣʷʝʪ ʥʝʩʢʦʣʢɹʦ 
ʯʘʩʦʚ. 

4  ʉʧʦʩʦʙʳ ʥʫʤʝʨʘʮʠʠ 
ʎʠʬʨʦʚʦʡ ʜʦʤʦʬʦʥ ʚ ʩʪʘʥʜʘʨʪʥʦʤ ʨʝʞʠʤʝ ʤʦʞʝʪ ʦʙʩʣʫʞʠʚʘʪʴ ʥʦʤʝʨʘ ʚ ʜʠʘʧʘʟʦʥʝ 

ʦʪ 1 ʜʦ 254. ʆʜʥʘʢʦ ʦʯʝʥʴ ʯʘʩʪʦ ʚʦʟʥʠʢʘʝʪ ʧʦʪʨʝʙʥʦʩʪʴ ʦʙʩʣʫʞʠʚʘʥʠʷ ʢʚʘʨʪʠʨ ʩ 
ʙʦʣʴʰʠʤʠ ʥʦʤʝʨʘʤʠ ʠʣʠ ʥʦʤʝʨʘʤʠ ʠʟ ʙʦʣʝʝ ʰʠʨʦʢʦʛʦ ʜʠʘʧʘʟʦʥʘ. ʕʪʦ ʚʦʟʤʦʞʥʦ 
ʙʣʘʛʦʜʘʨ̫ ʨʘʟʥʳʤ ʩʧʦʩʦʙʘʤ ʥʫʤʝʨʘʮʠʠ. 

4.1  ʉʪʘʥʜʘʨʪʥʳʡ ʩʧʦʩʦʙ ʥʫʤʝʨʘʮʠʠ 
ɺ ʩʪʘʥʜʘʨʪʥʦʤ ʧʦʨ̫ ʜʢʝ ʥʫʤʝʨʘʮʠʠ ʬʠʟʠʯʝʩʢʠʡ ʥʦʤʝʨ ʧʝʨʝʛʦʚʦʨʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʣʦʛʠʯʝʩʢʦʤʫ ʥʦʤʝʨʫ. ʕʪʦ ʩʪʘʥʜʘʨʪʥʳʡ ʨʝʞʠʤ ʨʘʙʦʪʳ ʜʦʤʦʬʦʥʘ. 
ʌʠʟʠʯʝʩʢʠʡ ʥʦʤʝʨ ʧʝʨʝʛʦʚʦʨʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ï ʥʦʤʝʨ, ʚʳʩʪʘʚʣʷʝʤʳʡ ʚ 

ʧʝʨʝʛʦʚʦʨʥʦʤ ʫʩʪʨʦʡʩʪʚʝ ʩ ʧʦʤʦʱʴʶ ʜʞʘʤʧʝʨʦʚ (ʧʝʨʝʤʳʯʝʢ).  
ʃʦʛʠʯʝʩʢʠʡ ʥʦʤʝʨ ï ʥʦʤʝʨ, ʥʘʙʠʨʘʝʤʳʡ ʥʘ ʢʣʘʚʠʘʪʫʨʝ ʚʳʟʳʚʥʦʛʦ ʧʫʣʴʪʘ 

ʜʦʤʦʬʦʥʘ ʜʣʷ ʚʳʟʦʚʘ ʘʙʦʥʝʥʪʘ. 

4.2  ʇʦʨ̫ ʜʦʢ ʥʫʤʝʨʘʮʠʠ ʩʦ ʩʜʚʠʛʦʤ ʜʠʘʧʘʟʦʥʘ 
ɺ ʧʦʨ̫ ʜʢʝ ʥʫʤʝʨʘʮʠʠ ʩʦ ʩʜʚʠʛʦʤ ʜʠʘʧʘʟʦʥʘ ʬʠʟʠʯʝʩʢʠʡ ʥʦʤʝʨ ʧʝʨʝʛʦʚʦʨʥʦʛʦ 

ʫʩʪʨʦʡʩʪʚʘ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʝʛʦ ʣʦʛʠʯʝʩʢʦʤʫ ʥʦʤʝʨʫ. ʕʪʦʪ ʩʧʦʩʦʙ ʠʩʧʦʣʴʟʫʝʪʩ̫  ʧʨʠ 
ʦʙʩʣʫʞʠʚʘʥʠʠ ʢʚʘʨʪʠʨ ʩ ʥʫʤʝʨʘʮʠʝʡ ʩʚʳʰʝ 254. 

 
          ʃʦʛʠʯʝʩʢʠʡ ʥʦʤʝʨ = ʬʠʟʠʯʝʩʢʠʡ ʥʦʤʝʨ + ʩʜʚʠʛ ʜʠʘʧʘʟʦʥʘ 
 
ɺʢʣʶʯʝʥʠʝ ʵʪʦʛʦ ʩʧʦʩʦʙʘ ʥʫʤʝʨʘʮʠʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩ̫ ʚ ʤʦʤʝʥʪ ʫʩʪʘʥʦʚʢʠ ʟʥʘʯʝʥʠʷ 

ʧʘʨʘʤʝʪʨʘ çʩʜʚʠʛʘ ʜʠʘʧʘʟʦʥʘè ʥʘ ʟʥʘʯʝʥʠʝ, ʧʨʝʚʳʰʘʶʱʝʝ ç0è. 
ʇʨʠʤʝʨ: 
ʅʘ ʦʙʲʝʢʪʝ ʥʫʞʥʦ ʦʙʩʣʫʞʠʪʴ ʢʚʘʨʪʠʨʳ ʩ ʥʦʤʝʨʘʤʠ ʩ 301 ʧʦ 310. 
- ʅʘ ʧʝʨʝʛʦʚʦʨʥʳʭ ʫʩʪʨʦʡʩʪʚʘʭ ʩʣʝʜʫʝʪ ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʪʴ  ʬʠʟʠʯʝʩʢʠʝ ʥʦ- ʤʝʨʘ 

ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʜʣʷ ʢʚʘʨʪʠʨʳ 301 ï ʚʳʩʪʘʚʠʪʴ ʥʦʤʝʨ 1, ʜʣʷ ʢʚʘʨʪʠʨʳ 302 ï 
ʚʳʩʪʘʚʠʪʴ ʥʦʤʝʨ 2 ʠ ʪ.ʜ. 

- ʇʦʪʦʤ ʥʫʞʥʦ ʚʦʡʪʠ ʚ ʨʝʞʠʤ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ  ʧʨʦʮʝʜʫʨʘ ʈ-1 ʧʘʨʘʤʝʪʨ [Pnu] ʠ 
ʫʩʪʘʥʦʚʠʪʴ ʧʘʨʘʤʝʪʨ ʩʜʚʠʛʘ ʜʠʘʧʘʟʦʥʘ ʥʘ ʟʥʘʯʝʥʠʝ 300. 
ʇʦʩʣʝ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʦʧʝʨʘʮʠʡ ʠ ʧʦʩʣʝ ʥʘʙʦʨʘ ʥʦʤʝʨʘ 301 ʥʘ 

ʢʣʘʚʠʘʪʫʨʝ ʧʫʣɹʪʘ, ʩʠʛʥʘʣ ʚʳʟʦʚʘ ʧʨʠʜʸʪ ʥʘ  ʧʝʨʝʛʦʚʦʨʥʦʝ ʫʩʪʨʦʡʩʪʚʦ, ʚ ʢʦʪʦʨʦʤ 
ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʥ ʬʠʟʠʯʝʩʢʠʡ ʥʦʤʝʨ 1, ʧʦʩʣʝ ʥʘʙʦʨʘ ʥʦʤʝʨʘ 302 ʩʠʛʥʘʣ ʚʳʟʦʚʘ 
ʧʨʠʜʸʪ ʥʘ ʧʝʨʝʛʦʚʦʨʥʦʝ ʫʩʪʨʦʡʩʪʚʦ, ʥʘ ʢʦʪʦʨʦʤ ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʥ ʥʦʤʝʨ 2 ʠ ʪ.ʜ. 

4.3  ʇʦʨ̫ ʜʦʢ ʥʫʤʝʨʘʮʠʠ ʚ ʛʦʩʪʠʥʠʮʘʭ 
ʊʘʢʦʡ ʧʦʨ̫ ʜʦʢ ʥʫʤʝʨʘʮʠʠ ʧʨʠʤʝʥʷʝʪʩ̫ ʚ ʟʜʘʥʠʷʭ, ʚ ʢʦʪʦʨʳʭ ʥʦʤʝʨ ʢʦʤʥʘʪʳ 

ʥʘʯʠʥʘʝʪʩ̫ ʩ ʮʠʬʨʳ, ʦʙʦʟʥʘʯʘʶʱʝʡ ʥʦʤʝʨ ʵʪʘʞʘ, ʥʘ ʢʦʪʦʨʦʤ ʥʘʭʦʜʠʪʩ̫ ʜʘʥʥʘʷ 
ʢʦʤʥʘʪʘ (ʛʦʩʪʠʥʠʮʳ, ʜʦʤʘ ʦʪʜʭrʘ, ʠʥʪʝʨʥʘʪ r ʠ ʪ.ʧ.). ʌʠʟʠʯʝʩʢʠʡ ʥʦʤʝʨ 
ʧʝʨʝʛʦʚʦʨʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʚʳʯʠʩʣʷʝʪʩ̫ ʧʦ ʥʠʞʝʫʢʘʟʘʥʥʦʡ ʬʦʨʤʫʣʝ: 
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ʛʜʝ: P - ʥʦʤʝʨ ʵʪʘʞʘ; LL - ʢʦʣʠʯʝʩʪʚʦ ʢʦʤʥʘʪ ʥʘ ʦʜʥʦʤ ʵʪʘʞʝ; XX ʥʦʤʝʨ ʢʦʤʥʘʪʳ 

ʥʘ ʜʘʥʥʦʤ ʵʪʘʞʝ - ʯʠʩʣʦ ʠʟ ʜʠʘʧʘʟʦʥʘ 1. . . 100. 
ʇʨʦʮʝʜʫʨʘ ʈ1, ʧʘʨʘʤʝʪʨ [LPi]. 
ɺʢʣʶʯʝʥʠʝ ʵʪʦʛʦ ʧʦʨ̫ ʜʢʘ ʥʫʤʝʨʘʮʠʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩ̫ ʚ ʤʦʤʝʥʪ ʫʩʪʘʥʦʚʢʠ 

ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʘ çʢʦʣʠʯʝʩʪʚʦ ʢʦʤʥʘʪ ʥʘ ʜʘʥʥʦʤ ʵʪʘʞʝè [LPi] ʥʘ ʟʥʘʯʝʥʠʝ, 
ʧʨʝʚʳʰʘʶʱʝʝ ç0è. 
ʇʨʠʤʝʨ: 
ʅʘʜʦ ʫʩʪʘʥʦʚʠʪʴ ʜʦʤʦʬʦʥ ʚ ʰʝʩʪʠʵʪʘʞʥʦʤ ʟʜʘʥʠʠ, ʚ ʢʦʪʦʨʦʤ ʥʫʤʝʨʘʮʠʷ ʢʦʤʥʘʪ 

ʩʣʝʜʫʶʱʘʷ: ʥʘ ʧʝʨʚʦʤ ʵʪʘʞʝ ʢʦʤʥʘʪʳ ʩ ʥʦʤʝʨʘʤʠ 1...20, ʥʘ ʚʪʦʨʦʤ ʵʪʘʞʝ 101é120 ʠ 
ʪ.ʜ. ʅʘ ʧʝʨʚʦʤ ʵʪʘʞʝ ʥʘʭʦʜʷʪʩ̫ 20 ʢʦʤʥʘʪ. ʅʘ ʩʣʝʜʫʶʱʠʭ ʵʪʘʞʘʭ, ʧʨʠʥʠʤʘʷ ʚʦ 
ʚʥʠʤʘʥʠʝ ʥʦʤʝʨʘ ʧʦʣʥʳʭ ʩʦʪʝʥ, ʢʦʪʦʨʳʝ ʪʘʢʞʝ ʫʯʠʪʳʚʘʶʪʩ̫ ʚ ʚʳʯʠʩʣʝʥʠʷʭ (100, 
200, 300...), ʧʦʣʫʯʘʝʪʩ̫  21 ʢʦʤʥʘʪʘ ʥʘ ʢʘʞʜʦʤ ʵʪʘʞʝ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʩʣʝʜʫʝʪ 
ʥʘʯʘʪʴ ʨʝʞʠʤ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʩ ʙʣʦʢʘ ʵʣʝʢʪʨʦʥʠʢʠ ʠ ʫʩʪʘʥʦʚʠʪʴ ʧʘʨʘʤʝʪʨ [LPi] 
(ʢʦʣʠʯʝʩʪʚʦ ʢʦʤʥʘʪ ʥʘ ʵʪʘʞʝ) ʥʘ ʟʥʘʯʝʥʠʝ 21. ʇʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, 
ʙʣʦʢ ʵʣʝʢʪʨʦʥʠʢʠ ʙʫʜʝʪ ʨʘʙʦʪʘʪʴ ʩʦʛʣʘʩʥʦ ʧʦʨ̫ ʜʢʫ ʥʫʤʝʨʘʮʠʠ, ʧʨʠʥʷʪʦʤʫ ʜʣʷ 
ʛʦʩʪʠʥʠʮ. ɿʘʪʝʤ ʩʣʝʜʫʝʪ ʦʧʨʝʜʝʣʠʪʴ, ʢʘʢʠʝ ʣʦʛʠʯʝʩʢʠʝ ʥʦʤʝʨʘ ʙʫʜʫʪ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ 
ʦʪʜʝʣʴʥʳʤ ʬʠʟʠʯʝʩʢʠʤ ʥʦʤʝʨʘʤ ʧʝʨʝʛʦʚʦʨʥʳʭ ʫʩʪʨʦʡʩʪʚ. ɼʣʷ ʵʪʦʛʦ ʤʦʞʥʦ 
ʧʨʠʤʝʥʷʪʴ ʬʦʨʤʫʣʫ ʠʣʠ ʢʘʣʴʢʫʣʷʪʦʨ, ʜʦʩʪʫʧʥʳʡ ʚ ʦʜʥʦʡ ʠʟ ʧʨʦʮʝʜʫʨ 
ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʜʦʤʦʬʦʥʘ (ʈ-3-5, ʈ-3-6). 

 

ʅʦʤʝʨʘ ʢʦʤʥʘʪ   1...   20     ʥʦʤʝʨ ʧʝʨʝʛʦʚʦʨʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ 1, 2, ..20                1-ʡ ʵʪʘʞ 

ʅʦʤʝʨʘ ʢʦʤʥʘʪ   101...120  ʥʦʤʝʨ ʧʝʨʝʛʦʚʦʨʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ 21, 22,...41             2-ʡ ʵʪʘʞ 

ʅʦʤʝʨʘ ʢʦʤʥʘʪ   201...220 ʥʦʤʝʨ ʧʝʨʝʛʦʚʦʨʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ 42, 43,...62              3-ʡ ʵʪʘʞ 

ʅʦʤʝʨʘ ʢʦʤʥʘʪ   601...620 ʥʦʤʝʨ ʧʝʨʝʛʦʚʦʨʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ 125, 126,...146      7-oʡ ʵʪʘʞ 

 
ʅʝʦʙʭʦʜʠʤʦ, ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʪʴ ʧʝʨʝʛʦʚʦʨʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʥʘ ʟʘʨʘʥʝʝ ʦʧʨʝʜʝʣʥyʥʳʝ 
ʥʦʤʝʨʘ. ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʧʝʨʝʛʦʚʦʨʥʳʭ ʫʩʪʨʦʡʩʪʚ, ʧʨʠʤʝʥʷʝʤʳʭ ʚ ʪʘʢʦʤ ʧʦʨʷʜʢʝ 
ʥʫʤʝʨʘʮʠʠ, ʥʝ ʜʦʣʞʥʘ ʧʨʝʚʳʰʘʪʴ 254. 

4.4  ʇʦʨ̫ ʜʦʢ  ʥʫʤʝʨʘʮʠʠ ʩ ʥʦʤʝʨʘʤʠ ʟʜʘʥʠʡ 
ʊʘʢʦʡ ʧʦʨ̫ ʜʦʢ ʥʫʤʝʨʘʮʠʠ ʧʨʠʤʝʥʷʝʪʩ̫ ʪʦʣʴʢʦ ʚ ʜʦʤʦʬʦʥʥʳʭ ʩʠʩʪʝʤʘʭ ʩ ʠʝʨʘʨʭʠʝʡ 
ʧʦʜʲʝʟʜʦʚ - ʩʠʩʪʝʤʘʭ master/slave. ɼʣʷ ʫʩʪʘʥʦʚʢʠ ʩʚʷʟʠ ʩ ʢʚʘʨʪʠʨʦʡ ʩʣʝʜʫʝʪ, ʚ 
ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʥʘ ʢʣʘʚʠʘʪʫʨʝ ʙʣʦʢʘ ʚʳʟʦʚʘ ʥʘʭʦʜʷʱʝʛʦʩ̫ ʥʘ ʛʣʘʚʥʦʤ ʚʭʦʜʝ ʥʘʙʨʘʪʴ 
ʥʦʤʝʨ ʟʜʘʥʠʷ, ʩʠʤʚʦʣ çʢʣʶʯè ʘ ʟʘʪʝʤ - ʥʦʤʝʨ ʢʚʘʨʪʠʨʳ. ɺ ʵʪʦʤ ʧʦʨ̫ ʜʢʝ ʥʫʤʝʨʘʮʠʠ 
ʚʦʟʤʦʞʥʦ ʧʦʚʪʦʨʝʥʠʝ ʥʦʤʝʨʦʚ ʢʚʘʨʪʠʨ ʚ ʨʘʟʥʳʭ ʟʜʘʥʠʷʭ. ɼʣʷ ʚʢʣʶʯʝʥʠʷ ʵʪʦʛʦ 
ʩʧʦʩʦʙʘ ʥʫʤʝʨʘʮʠʠ ʩʣʝʜʫʝʪ ʦʩʫʱʝʩʪʚʠʪʴ ʥʠʞʝʩʣʝʜʫʶʱʠʝ ʦʧʝʨʘʮʠʠ: 
- ɺ ʙʣʦʢʝ ʵʣʝʢʪʨʦʥʠʢʠ, ʦʙʩʣʫʞʠʚʘʶʱʝʤ ʧʦʜʯʠʥʥyʥʳʡ ʚʭʦʜ, ʥʝʦʙʭʦʜʠʤʦ 
ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʪʴ ʧʘʨʘʤʝʪʨ [nbl] (ʥʦʤʝʨ ʟʜʘʥʠʷ) ʩʦʛʣʘʩʥʦ ʧʨʦʮʝʜʫʨʝ ʈ-1 ʥʘ 
ʟʥʘʯʝʥʠʝ, ʧʨʝʚʳʰʘʶʱʝʝ ʥʦʣ ɹʠ ʦʙʦʟʥʘʯʘʶʱʝʤ ʥʦʤʝʨ ʟʜʘʥʠʷ. ɼʣʷ ʫʩʪʘʥʦʚʢʠ ʩʚʷʟʠ ʩ 
ʣʶʙʦʡ ʢʚʘʨʪʠʨʦʡ, ʥʘʭʦʜʷʱʝʡʩ̫ ʚ ʜʘʥʥʦʤ ʜʦʤʝ, ʥʘ ʢʣʘʚʠʘʪʫʨʝ ʜʘʥʥʦʛʦ ʜʦʤʘ 
ʥʝʦʙʭʦʜʠʤʦ ʥʘʙʨʘʪʴ ʪʦʣʴʢʦ ʥʦʤʝʨ ʢʚʘʨʪʠʨʳ. ʕʪʫ ʦʧʝʨʘʮʠʶ ʩʣʝʜʫʝʪ ʧʦʚʪʦʨʠʪʴ ʜʣʷ 
ʦʩʪʘʣʴʥʳʭ ʚʭʦʜʦʚ. ɿʥʘʯʝʥʠʷ [nbl] ʤʦʛʫʪ ʧʦʚʪʦʨʷʪʴʩʷ ʚ ʧʦʜʯʠʥʥyʥʳʭ ʩʠʩʪʝʤʘʭ ʧʨʠ 
ʫʩʣʦʚʠʠ, ʯʪʦ ʵʪʠ ʩʠʩʪʝʤʳ ʦʙʩʣʫʞʠʚʘʶʪ ʨʘʟʥʳʝ ʣʦʛʠʯʝʩʢʠʝ ʥʦʤʝʨʘ ʧʝʨʝʛʦʚʦʨʥʳʭ 
ʫʩʪʨʦʡʩʪʚ. 
-ɺ ʙʣʦʢʝ ʵʣʝʢʪʨʦʥʠʢʠ, ʦʙʩʣʫʞʠʚʘʶʱʝʤ ʛʣʘʚʥʳʡ ʚʭʦʜ, ʜʣʷ ʚʢʣʶʯʝʥʠʷ ʪʘʢʦʛʦ ʧʦʨ̫ ʜʢʘ 

   ʌʠʟʠʯʝʩʢʠʡ ʥʦʤʝʨ = ʈ *  LL + XX  (A) 
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ʥʫʤʝʨʘʮʠʠ, ʥʫʞʥʦ ʫʩʪʘʥʦʚʠʪʴ ʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ [nbL] ʩʦʛʣʘʩʥʦ ʧʨʦʮʝʜʫʨʝ ʈ-2 
ʨʘʚʥʳʤ ç1è.  
 

4.5  ɼʠʘʧʘʟʦʥ ʦʙʩʣʫʞʠʚʘʝʤʳʭ ʥʦʤʝʨʦʚ 
ɺ ʜʦʤʦʬʦʥʝ ʤʦʞʥʦ ʦʛʨʘʥʠʯʠʪʴ ʜʠʘʧʘʟʦʥ ʦʙʩʣʫʞʠʚʘʝʤʳʭ ʥʦʤʝʨʦʚ, ʧʨʦʮʝʜʫʨʘ ʈ1 
ʧʘʨʘʤʝʪʨ - [LLo] ʥʠʞʥʝʝ ʟʥʘʯʝʥʠʝ ʜʠʘʧʘʟʦʥʘ, ʧʘʨʘʤʝʪʨ - [LHi] ʚʝʨʭʥʝʝ ʟʥʘʯʝʥʠʝ 
ʜʠʘʧʘʟʦʥʘ. ɿʘʚʦʜʩʢʠʤʠ ʫʩʪʘʥʦʚʢʘʤʠ ʚʢʣʶʯʘʝʪʩ̫ ʦʙʩʣʫʞʠʚʘʥʠʝ ʚʩʝʭ ʥʦʤʝʨʦʚ. ɽʩʣʠ 
ʙʫʜʝʪ ʫʩʪʘʥʦʚʣʝʥʦ ʦʛʨʘʥʠʯʝʥʠʝ, ʪʦʛʜʘ ʥʘʙʦʨ ʥʦʤʝʨʘ ʚʥʝ ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʜʠʘʧʘʟʦʥʘ 
ʙʫʜʝʪ ʚʳʟʳʚʘʪʴ ʥʘ ʜʠʩʧʣʝʝ ʩʦʦʙʱʝʥʠʝ [OFF]. 
ɼʘʥʥʦʝ ʦʛʨʘʥʠʯʝʥʠʝ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʜʣʷ ʬʠʟʠʯʝʩʢʠʭ ʥʦʤʝʨʦʚ, ʘ ʥʝ ʣʦʛʠʯʝʩʢʠʭ! ʊʘʢʦʝ 
ʦʛʨʘʥʠʯʝʥʠʝ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʩʣʝʜʫʝʪ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʚ ʙʣʦʢʘʭ ʵʣʝʢʪʨʦʥʠʢʠ 
ʦʙʩʣʫʞʠʚʘʶʱʠʭ ʧʦʜʯʠʥʥyʥʳʝ ʚʭʦʜ  r (ʧʦʜʲʝʟʜʳ), (ʤʥʦʛʦʚʭʦʜʦʚʘʷ ʩʠʩʪʝʤʘ ʩ 
ʠʝʨʘʨʭʠʝʡ ʚʭʦʜʦʚ), ʪʘʢ ʢʘʢ ʝʩʣʠ ʦʩʪʘʚʠʪʴ ʧʦʣʥʳʝ ʜʠʘʧʘʟʦʥʳ ʥʦʤʝʨʦʚ ʨʘʟʨʝʰyʥʥʳʤʠ, 
ʪʦ ʵʪʦ ʤʦʞʝʪ ʟʘʪʨʫʜʥʠʪʴ ʨʘʙʦʪʫ ʜʦʤʦʬʦʥʘ ʠʣʠ ʩʜʝʣʘʪʴ ʥʝʚʦʟʤʦʞʥʳʤ ʟʘʧʫʩʢ ʚʩʝʡ 
ʜʦʤʦʬʦʥʥʦʡ ʩʠʩʪʝʤʳ. ʀʟʥʘʯʘʣʴʥʦ ʫʩʪʘʥʦʚʣʝʥ ʜʠʘʧʘʟʦʥ 1...240. 

 

4.6  ɼʦʙʘʚʦʯʥʳʝ ʥʦʤʝʨʘ 
ɺʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʷʚʣʷʝʪʩ̫ ʦʙʩʣʫʞʠʚʘʥʠʝ ʥʦʤʝʨʦʚ, ʥʝ ʧʨʠ- 

ʥʘʜʣʝʞʘʱʠʭ ʢ ʦʙʩʣʫʞʠʚʘʝʤʦʤʫ ʜʠʘʧʘʟʦʥʫ. ɺ ʜʦʤʦʬʦʥʘʭ ʩ ʙʣʦʢʦʤ ʵʣʝʢʪʨʦʥʠʢʠ ɽʉ-
2502 ʩ ʚʝʨʩʠʝʡ ʧʨʦʛʨʘʤʤʳ v6-7 ʵʪʠ ʥʦʤʝʨʘ ʤʦʞʥʦ ʧʨʠʩʚʦʠʪʴ 14 ʬʠʟʠʯʝʩʢʠʤ 
ʥʦʤʝʨʘʤ: 241...254 (ʧʘʨʘʤʝʪʨ Un ʚ ʧʨʦʮʝʜʫʨʝ ʈ-1). ɼʣʷ ʢʘʞʜʦʛʦ ʠʟ ʧʝʨʝʯʠʩʣʝʥʥʳʭ 
ʥʦʤʝʨʦʚ ʤʦʞʥʦ ʠʥʜʠʚʠʜʫʘʣʴʥʦ ʫʩʪʘʥʦʚʠʪʴ ʣʶʙʦʡ ʥʦʤʝʨ ʠʟ ʜʠʘʧʘʟʦʥʘ 1...9998. ʕʪʠ 
ʥʦʤʝʨʘ ʙʫʜʫʪ ʧʨʠʦʨʠʪʝʪʥʳʤʠ. 

 

4.7  ʇʝʨʝʥʘʧʨʘʚʣʝʥʠʝ ʚʳʟʦʚʦʚ ʥʝʦʙʩʣʫʞʠʚʘʝʤʳʭ ʥʦʤʝʨʦʚ 

ɺ ʜʦʤʦʬʦʥʝ ʤʦʞʥʦ ʚʢʣʶʯʠʪʴ ʬʫʥʢʮʠʶ ʧʝʨʝʥʘʧʨʘʚʣʝʥʠʷ ʚʳʟʦʚʦʚ ʚʩʝʭ 
ʥʝʦʙʩʣʫʞʠʚʘʝʤʳʭ ʥʦʤʝʨʦʚ, ʪ. ʝ. ʥʦʤʝʨʦʚ, ʢʦʪʦʨʳʝ ʥʘʭʦʜʷʪʩʷ ʚʥʝ ʜʠʘʧʘʟʦʥʘ 
ʦʙʩʣʫʞʠʚʘʥʠʷ, ʥʘ ʦʜʠʥ ʚʳʙʨʘʥʥʳʡ ʥʦʤʝʨ. ɹʣʘʛʦʜʘʨʷ ʵʪʦʤʫ, ʚʩʝ ʟʚʦʥʢʠ ʥʘ ʥʦʤʝʨʘ, 
ʥʘʭʦʜʷʱʠʝʩʷ ʚʥʝ ʜʠʘʧʘʟʦʥʘ ʦʙʩʣʫʞʠʚʘʥʠʷ, ʤʦʞʥʦ ʥʘʧʨʘʚʣʷʪʴ ʥʘ ʧʝʨʝʛʦʚʦʨʥʦʝ 
ʫʩʪʨʦʡʩʪʚʦ ʢʦʥʩʴʝʨʞʘ ʠʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʦʤʦʬʦʥ ʚ ʦʜʥʦʢʚʘʨʪʠʨʥʳʭ ʜʦʤʘʭ. ɼʦʤʦʬʦʥ 
ʤʦʞʥʦ ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʪʴ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʧʨʠ ʣʶʙʦʤ ʥʘʙʨʘʥʥʦʤ ʥʘ ʧʫʣʴʪʝ 
ʥʦʤʝʨʝ ʚʩʝ ʟʚʦʥʢʠ ʧʨʠʭʦʜʠʣʠ ʥʘ ʦʜʥʦ ʘʙʦʥʝʥʪʩʢʦʝ ʫʩʪʨʦʡʩʪʚʦ. 

 

5  ʂʦʥʬʠʛʫʨʘʮʠʷ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʜʦʤʦʬʦʥʘ 
5.1 ʆʩʥʦʚʥʘʷ ʩʠʩʪʝʤʘ 
ʆʩʥʦʚʥʘʷ ʩʠʩʪʝʤʘ ʜʦʤʦʬʦʥʘ ʦʙʩʣʫʞʠʚʘʝʪ ʦʜʠʥ ʚʭʦʜ ʠʣʠ ʟʜʘʥʠʝ ʩ ʦʜʥʠʤ 

ʧʦʜʲʝʟʜʦʤ. ʆʩʥʦʚʥʘʷ ʩʠʩʪʝʤʘ ʩʦʩʪʦʠʪ ʠʟ ʙʣʦʢʘ ʵʣʝʢʪʨʦʥʠʢʠ ɽʉ-2502,  ʨʘʙʦʪʘʶʱʝʛʦ ʚ 
ʨʝʞʠʤʝ U-ʦʙʩʣʫʞʠʚʘʥʠʝ ʧʦʜʯʠʥʥyʥʦʛʦ ʚʭʦʜʘ, ʚʳʟʳʚʥʦʛʦ ʧʫʣʴʪʘ, ʙʣʦʢʘ ʧʠʪʘʥʠʷ ʠ 
ʧʝʨʝʛʦʚʦʨʥʳʭ ʫʩʪʨʦʡʩʪʚ ʚ ʢʦʣʠʯʝʩʪʚʝ ʦʪ 1 ʜʦ 254. ʈʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʚʳʟʳʚʥʳʤ 
ʧʫʣʴʪʦʤ ʠ ʙʣʦʢʦʤ ʵʣʝʢʪʨʦʥʠʢʠ ʥʝ ʜʦʣʞʥʦ ʧʨʝʚʳʰʘʪʴ 50 ʤʝʪʨʦʚ. ʆʩʥʦʚʥʘʷ ʚʝʨʩʠʷ 
ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʜʦʤʘʭ, ʧʦʜʲʝʟʜʘʭ, ʢʦʪʪʝʜʞʘʭ, ʦʬʠʩʘʭ, ʪʦʣʴʢʦ ʩ ʦʜʥʠʤ ʚʭʦʜʦʤ. 
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a)                                                  ʙ) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
ʈʠʩ. 3 ʆʩʥʦʚʥʘʷ ʩʠʩʪʝʤʘ ʘ) ʚʝʨʩʠʷ ʘʫʜʠʦ, ʙ) ʚʝʨʩʠʷ ʚʠʜʝʦ. ʅʘ ʩʭʝʤʝ ʧʨʝʜʩʪʘʚʣʝʥ rʤʦʜʝʣʠ 

ʤʦʥʠʪʦʨʦʚ ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʨʘʙʦʪʳ ʩ ʮʠʬʨʦʚʳʤʠ ʜʦʤʦʬʦʥʘʤʠ. 

5.2  ʉʠʩʪʝʤʘ ʩ ʠʝʨʘʨʭʠʝʡ ʚʭʦʜʦʚ (Master/Slave) .  
 

ɺ ʩʠʩʪʝʤʝ ʩ ʠʝʨʘʨʭʠʝʡ ʚʭʦʜʦʚ ʨʘʟʣʠʯʘʶʪʩ̫ ʜʚʘ ʚʠʜʘ ʚʭʦʜʦʚ: ʛʣʘʚʥʳʡ ʚʭʦʜ  ʠ 
ʧʦʜʯʠʥʥyʥʡr ʚʭʦʜ. ʉʠʩʪʝʤʘ Master/Slave ʤʦʞʝʪ ʦʙʩʣʫʞʠʚʘʪʴ ʦʜʠʥ ʛʣʘʚʥʳʡ ʚʭʦʜ ʠ 
ʤʘʢʩʠʤʘʣʴʥʦ ʜʦ ʧʷʪʥʘʜʮʘʪʠ ʧʦʜʯʠʥʥyʥʳʭ ʚʭʦʜʦʚ (ʧʦʜʲʝʟʜʦʚ). ʉ ʛʣʘʚʥʦʛʦ ʚʭʦʜʘ 
ʤʦʞʥʦ ʫʩʪʘʥʦʚʠʪʴ ʩʚʷʟʴ ʩ ʣʶʙʦʡ ʢʚʘʨʪʠʨʦʡ ʚ ʣʶʙʦʤ ʟʜʘʥʠʠ ʠʣʠ ʚ ʣʶʙʦʤ ʧʦʜʲʝʟʜʝ. ʉ 
ʚʳʟʳʚʥʳʭ ʧʫʣɹʪʦʚ ʥʘʭʦʜʷʱʠʭʩ̫ ʚ ʧʦʜʯʠʥʥyʥʳʭ ʚʭʦʜʘʭ (ʧʦʜʲʝʟʜʘʭ) ʤʦʞʥʦ 
ʫʩʪʘʥʦʚʠʪʴ ʩʚʷʟʴ ʪʦʣʴʢʦ ʩ ʢʚʘʨʪʠʨʘʤʠ, ʥʘʭʦʜʷʱʠʤʠʩ̫ ʚ ʜʘʥʥʳʭ ʧʦʜʲʝʟʜʘʭ. 
ɼʦʤʦʬʦʥʳ, ʥʘʭʦʜʷʱʠʝʩ̫ ʚ ʧʦʜʯʠʥʥyʥʳʭ ʧʦʜʲʝʟʜʘʭ, ʤʦʛʫʪ ʢɻʩʧʣʫʘʪʠʨʦʚʘʪʴʩ̫ 
ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʚʩʝʡ ʩʠʩʪʝʤʳ. 
  ɺʦ ʚʨʝʤʷ ʧʝʨʝʛʦʚʦʨʦʚ ʚʝʜʫʱʠʭʩ̫ ʤʝʞʜʫ ʛʣʘʚʥʳʤ ʚʭʦʜʦʤ ʠ ʢʚʘʨʪʠʨʦʡ, ʥʘʭʦʜʷʱʝʡʩ̫ 
ʚ ʦʜʥʦʤ ʠʟ ʧʦʜʯʠʥʥyʥʳʭ ʧʦʜʲʝʟʜʦʚ, ʚʩ̫ ʣʠʥʠʷ ʩʚʷʟʠ ʜʘʥʥʦʛʦ ʧʦʜʲʝʟʜʘ ʙʫʜʝʪ ʟʘʥʷʪʘ, ʘ 
ʥʘ ʜʠʩʧʣʝʝ ʚʳʟʳʚʥʦʛʦ ʧʫʣɹʪʘ, ʥʘʭʦʜʷʱʝʛʦʩ̫ ʚ ʧʦʜʯʠʥʥyʥʦʤ ʧʦʜʲʝʟʜʝ, ʧʦ̫ ʚʠʪʩ̫ 
ʩʦʦʙʱʝʥʠʝ ZAJ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩ̫ ʬʫʥʢʮʠʝʡ ʢʦʜʦʚʦʛʦ ʟʘʤʢʘ ʠʣʠ 
ʫʩʪʘʥʦʚʠʪʴ ʩʚʷʟʴ ʩ ʣʶʙʦʡ ʜʨʫʛʦʡ ʢʚʘʨʪʠʨʦʡ, ʥʘʜʦ ʧʦʜʦʞʜʘʪʴ ʜʦ ʦʢʦʥʯʘʥʠʷ ʚʳʟʦʚʘ ʩ 
ʛʣʘʚʥʦʛʦ ʚʭʦʜʘ. ɽʩʣʠ ʚʦ ʚʨʝʤʷ ʨʘʟʛʦʚʦʨʘ ʤʝʞʜʫ ʧʫʣɹʪʦʤ ʧʦʜʯʠʥʥyʥʦʛʦ ʚʭʦʜʘ ʠ 
ʘʙʦʥʝʥʪʦʤ ʧʦʷʚʠʪʩ̫ ʧʦʧʳʪʢʘ ʫʩʪʘʥʦʚʣʝʥʠʷ ʩʚʷʟʠ ʩ ʧʫʣɹʪʘ ʛʣʘʚʥʦʛʦ ʧʦʜʲʝʟʜʘ ʩ 
ʣʶʙʦʡ ʢʚʘʨʪʠʨʦʡ, ʥʘʭʦʜʷʱʝʡʩ̫ ʚ ʜʘʥʥʦʤ ʟʜʘʥʠʠ ʪʦʛʜʘ ʥʘ ʪʘʙʣʦ ʧʦʜʯʠʥʥyʥʦʛʦ ʧʫʣɹʪʘ  
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ʥʘʯʥʪyʩʷ 10 ʩʝʢʫʥʜʥʳʡ ʦʪʩʯʪy ʩʦ ʟʚʫʢʦʚʳʤ ʩʦʧʨʦʚʦʞʜʝʥʠʝʤ ʚ ʪʨʫʙʢʝ ʘʙʦʥʝʥʪʘ, 
ʧʦʩʣʝ ʯʝʛʦ ʩʚʷʟʴ ʤʝʞʜʫ ʧʦʜʯʠʥʥyʥʳʤ ʧʫʣɹʪʦʤ ʠ ʘʙʦʥʝʥʪʦʤ ʙʫʜʝʪ ʧʨʝʨʚʘʥʘ, ʘ ʚʳʟʦʚ ʩ 
ʛʣʘʚʥʦʛʦ ʚʭʦʜʘ ʧʦʩʪʫʧʠʪ ʥʘ ʚʳʟʳʚʘʝʤʦʝ ʩ ʥʝʛʦ ʘʙʦʥʝʥʪʩʢʦʝ ʫʩʪʨʦʡʩʪʚʦ. ʂʥʦʧʢʦʡ 
ʦʪʢʨʳʚʘʥʠʷ ʟʘʤʢʘ ʚ ʘʙʦʥʝʥʪʩʢʦʤ ʫʩʪʨʦʡʩʪʚʝ ʨʘʟʙʣʦʢʠʨʫʝʪʩ̫ ʟʘʧʠʨʘʶʱʝʝ ʫʩʪʨʦʡʩʪʚʦ 
ʪʦʛʦ ʚʭʦʜʘ, ʩ ʧʫʣɹʪʘ ʢʦʪʦʨʦʛʦ ʧʨʠʰʣy ʚʳʟʦʚ. 
ʂʘʢ ʥʘ ʛʣʘʚʥʦʤ, ʪʘʢ ʠ ʥʘ ʧʦʜʯʠʥʥyʥʦʤ ʚʭʦʜʝ ʤʦʞʥʦ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩ̫ ʬʫʥʢʮʠʝʡ 
ʢʦʜʦʚʦʛʦ ʟʘʤʢʘ ʠʣʠ ʵʣʝʢʪʨʦʥʥʳʤʠ ʢʣʶʯʘʤʠ ʜʣʷ ʨʘʟʙʣʦʢʠʨʦʚʘʥʠʷ ʟʘʧʠʨʘʶʱʝʛʦ 
ʫʩʪʨʦʡʩʪʚʘ. ɼʦʤʦʬʦʥ ʦʩʥʘʱʥy ʬʫʥʢʮʠʝʡ çʙʳʩʪʨʳʡ ʚʭʦʜè, ʦʙʣʝʛʯʘʶʱʝʡ ʧʦʣʴʟʦʚʘʥʠʝ 
ʜʦʤʦʬʦʥʥʦʡ ʩʠʩʪʝʤʦʡ ʩ ʛʣʘʚʥʳʤ ʚʭʦʜʦʤ (ʩʤʦʪʨʠ ʧʨʦʮʝʜʫʨʫ ʈ2, ʧʘʨʘʤʝʪʨ [Ent]). ʅʘ 
ʨʠʩʫʥʢʝ 4 ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʭʝʤʳ ʤʥʦʛʦʚʭʦʜʦʚʳʭ ʩʠʩʪʝʤ ʩ ʥʝʦʙʭʦʜʠʤʳʤ ʢʦʣʠʯʝʩʪʚʦʤ 
ʧʨʦʚʦʜʦʚ ʚ ʵʣʝʢʪʨʦʧʨʦʚʦʜʢʝ ʜʦʤʦʬʦʥʘ. 

6  ʄʦʥʪʘʞ ʜʦʤʦʬʦʥʘ ʠ ʝʛʦ ʚʚʦʜ ʚ ʢɻʩʧʣʫʘʪʘʮʠʶ 
 

6.1  ɺʳʧʦʣʥʝʥʠʝ ʵʣʝʢʪʨʦʧʨʦʚʦʜʢʠ 
ɼʦʤʦʬʦʥʳ ʪʠʧʘ ɸʆ-3000 ʚʳʧʫʩʢʘʶʪʩ̫ ʚ ʚʝʨʩʠʠ - ʘʫʜʠʦ ʠ ʚ ʚʝʨʩʠʠ - ʚʠʜʝʦ, ɸʆ-

2510, ɸʆ-2520 ʠ ɸʆ-2530 ʪʦʣʴʢʦ ʚ ʚʝʨʩʠʠ ʚʠʜʝʦ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʝʨʩʠʠ 
ʠʩʧʦʣʥʝʥʠʷ, ʵʣʝʢʪʨʦʧʨʦʚʦʜʢʫ ʩʣʝʜʫʝʪ ʚʳʧʦʣʥʷʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʦʙʨʘʟʦʤ. 

ʆʙʱʠʝ ʫʢʘʟʘʥʠʷ ʧʦ ʚʳʧʦʣʥʝʥʠʶ ʵʣʝʢʪʨʦʧʨʦʚʦʜʢʠ 
- ʕʣʝʢʪʨʦʧʨʦʚʦʜʢʘ ʜʦʣʞʥʘ ʙʳʪʴ ʚʳʧʦʣʥʝʥʘ ʚ  ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʪʘʥʜʘʨʪʦʤ PN-IEC 
60364-1 ʣʠʮʦʤ, ʠʤʝʶʱʠʤ ʜʦʧʫʩʢ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʤʦʥʪʘʞʘ ʚʳʰʝʫʢʘʟʘʥʥʦʛʦ ʪʠʧʘ; 
- ʇʦʧʝʨʝʯʥʦʝ ʩʝʯʝʥʠʝ ʞʠʣ ʧʨʠʤʝʥʷʝʤʦʛʦ ʧʨʦʚʦʜʘ ʜʦʣʞʥʦ ʧʦʜʙʠʨʘʪʴʩ̫ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 
ʦʪ ʨʘʩʩʪʦ̫ ʥʠʷ ʤʝʞʜʫ ʩʦʝʜʠʥʷʝʤʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ (ʩʤʦʪʨʠ ʤʦʥʪʘʞʥʳʝ ʩʭʝʤʳ 
ʧʦʜʢʣʶʯʝʥʠʷ). ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʚʳʙʦʨ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦʛʦ ʩʝʯʝʥʠʷ, ʤʦʞʥʦ 
ʜʫʙʣʠʨʦʚʘʪʴ ʚʳʙʨʘʥʥʳʝ ʩʦʝʜʠʥʝʥʠʷ ʠʣʠ ʧʨʠʤʝʥʠʪʴ ʧʨʦʚʦʜʘ ʩ ʙʦʣʴʰʠʤ ʩʝʯʝʥʠʝʤ. 
- ɺ ʩʠʩʪʝʤʘʭ ʩ ʠʝʨʘʨʭʠʝʡ ʧʦʜʲʝʟʜʦʚ ʪʠʧ ʙʣʦʢʘ ʵʣʝʢʪʨʦʥʠʢʠ (ʛʣʘʚʥʳʡ ʅ ʠʣʠ 
ʧʦʜʯʠʥʸʥʥʳʡ U) ʫʩʪʘʥʘʚʣʠʚʘʝʪʩ̫ ʧʨʦʛʨʘʤʤʥʦ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʩʫʱʝʩʪʚʣʝʥʥʦʛʦ 
ʚʳʙʦʨʘ, ʦʥʠ ʤʦʛʫʪ ʚʳʧʦʣʥʷʪʴ ʬʫʥʢʮʠʶ ʙʣʦʢʘ ʦʙʩʣʫʞʠʚʘʶʱʝʛʦ ʛʣʘʚʥʳʡ ʚʭʦʜ (ɽʉ-
2502/ʅ) ʠʣʠ ʧʦʜʯʠʥʸʥʥʳʡ ʚʭʦʜ (ɽʉ-2502/U). ʀʟʥʘʯʘʣʴʥʦ, ʙʣʦʢ ʵʣʝʢʪʨʦʥʠʢʠ 
ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʥ ʢʘʢ ʧʦʜʯʠʥʸʥʥʳʡ (ɽʉ-2502/U). 
- ʈʝʢʦʤʝʥʜʫʝʪʩ̫ ʙʣʦʢ ʵʣʝʢʪʨʦʥʠʢʠ, ʙʣʦʢ ʧʠʪʘʥʠʷ ʠ ʧʝʨʝʢʣʶʯʘʪʝʣʴ ʚʠʜʝʦʩʠʛʥʘʣʘ 
CVP-3 ʨʘʟʤʝʱʘʪʴ ʨ̫ ʜʦʤ ʜʨʫʛ ʩ ʜʨʫʛʦʤ, ʥʘʧʨʠʤʝʨ, ʚ ʩʧʝʮʠʘʣʴʥʦʤ ʵʣʝʢʪʨʦʰʢʘʬʫ. 
ɹʣʦʢ ʧʠʪʘʥʠʷ ʜʦʣʞʝʥ ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥ ʥʘ ʪʘʢʦʤ ʨʘʩʩʪʦ̫ ʥʠʠ, ʯʪʦʙʳ ʝʛʦ ʤʦʞʥʦ ʙʳʣʦ 
ʧʦʜʢʣʶʯʠʪʴ ʩ ʧʦʤʦʱʴʶ ʦʨʠʛʠʥʘʣʴʥʦʛʦ ʧʨʦʚʦʜʘ. 
- ʈʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʙʣʦʢʦʤ ʵʣʝʢʪʨʦʥʠʢʠ ʠ ʧʝʨʝʛʦʚʦʨʥʳʤ ʫʩʪʨʦʡʩʪʚʦʤ 
(ʪʨʫʙʢʦʡ ʠʣʠ ʚʠʜʝʦʤʦʥʠʪʦʨʦʤ) ʥʝ ʜʦʣʞʥʦ ʧʨʝʚʳʰʘʪʴ 150 ʤ. 
- ʈʝʢʦʤʝʥʜʫʝʪʩ̫ , ʚʩʝ ʧʨʦʚʦʜʘ ʧʨʦʢʣʘʜʳʚʘʪɹ , ʧʦ ʤʝʨʝ ʚʦʟʤʦʞʥʦʩʪʠ, ʜʘʣʴʰʝ ʦʪ ʜʨʫʛʠʭ 
ʵʣʝʢʪʨʦʫʩʪʘʥʦʚʦʢ. ʇʨʦʚʦʜʘ ʜʦʤʦʬʦʥʥʦʡ ʩʠʩʪʝʤʳ ʩʣʝʜʫʝʪ ʧʨʦʢʣʘʜʳʚʘʪʴ ʥʘ 
ʨʘʩʩʪʦ̫ ʥʠʠ ʥʝ ʤʝʥʝʝ ʯʝʤ 20ʤ ʦʪ ʩʠʣʦʚʳʭ ʵʣʝʢʪʨʦʢʘʙʝʣʝʡ. 
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ʈʠʩ. 4  ʉʠʩʪʝʤʘ ʩ ʠʝʨʘʨʭʠʝʡ ʧʦʜʲʝʟʜʦʚ. 

ʕʣʝʢʪʨʦʧʨʦʚʦʜʢʘ ʜʦʤʦʬʦʥʘ ʚ ʚʝʨʩʠʠ ʘʫʜʠʦ 
- ɼʣʠʥʘ ʢʘʙʝʣʷ, ʩʦʝʜʠʥʷʶʱʝʛʦ ʚʳʟʳʚʥʦʡ ʧʫʣɹʪ ʠ ʙʣʦʢ ʵʣʝʢʪʨʦʥʠʢʠ ʥʝ ʜʦʣʞʥʘ 
ʧʨʝʚʳʰʘʪʴ 50ʤ. ʉʦʝʜʠʥʝʥʠʝ ʜʦʣʞʥʦ ʙʳʪʴ ʚʳʧʦʣʥʝʥʦ ʢʘʙʝʣʝʤ ʩ ʚʠʪʳʤʠ ʧʘʨʘʤʠ 
ʩʝʯʝʥʠʝʤ ʧʨʦʚʦʜʥʠʢʘ ʥʝ ʤʝʥʝʝ 0,7ʤʤ. ʄʠʥʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʞʠʣ 16. 
ʈʝʢʦʤʝʥʜʫʝʪʩ̫ ʢʘʙʝʣʴ ʊʇʇɻʇ 10ʭ2ʭ0,7. 
- ʇʦʜʢʣʶʯʘʷ ʧʨʦʚʦʜʘ, ʩʣʝʜʫʝʪ ʦʙʨʘʱʘʪʴ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʥʘ ʧʨʘʚʠʣʴʥʦʝ ʠʭ ʧʦʧʘʨʥʦʝ 
ʩʦʝʜʠʥʝʥʠʝ. ʅʘ ʩʭʝʤʘʭ ʚʠʪʘʷ ʧʘʨʘ ʦʙʦʟʥʘʯʘʝʪʩ̫ ʪʦʣʩʪʦʡ ʠ ʪʦʥʢʦʡ ʣʠʥʠʷʤʠ ʩ 
ʟʘʧʦʣʥʝʥʠʝʤ ʩʝʨʦʛʦ ʮʚʝʪʘ ʤʝʞʜʫ ʥʠʤʠ. 
- ɺ ʤʥʦʛʦʚʭʦʜʦʚʦʡ ʩʠʩʪʝʤʝ, ʙʣʦʢ ʵʣʝʢʪʨʦʥʠʢʠ ʥʘ ʛʣʘʚʥʦʤ ʚʭʦʜʝ (ɽʉ-2502/ʅ) ʩʣʝʜʫʝʪ 
ʩʦʝʜʠʥʠʪʴ ʩʦ ʚʩʝʤʠ ʙʣʦʢʘʤʠ ʵʣʝʢʪʨʦʥʠʢʠ, ʥʘʭʦʜʷʱʠʤʠʩ̫  ʚ ʧʦʜʯʠʥʥyʥʳʭ ʚʭʦʜʘʭ (ɽʉ-
2502/U). ʉʦʝʜʠʥʝʥʠʝ ʤʝʞʜʫ ʙʣʦʢʦʤ ʵʣʝʢʪʨʦʥʠʢʠ ʠ ʧʝʨʝʛʦʚʦʨʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ 
ʜʦʣʞʥʦ ʙʳʪʴ ʩʜʝʣʘʥʦ ʜʚʫʭʞʠʣʴʥʳʤ ʧʨʦʚʦʜʦʤ, ʩʝʯʝʥʠʝ ʥʝ ʤʝʥʝʝ 0,75ʤʤ

2
, ʥʘʧʨʠʤʝʨ 

ʐɺɺʇ 2ʭ0,75. 
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- ɺ ʚʝʨʩʠʠ ʘʫʜʠʦ ʩʧʦʩʦʙ ʵʣʝʢʪʨʦʧʨʦʚʦʜʢʠ ʤʝʞʜʫ ʙʣʦʢʦʤ ʵʣʝʢʪʨʦʥʠʢʠ ʠ 
ʧʝʨʝʛʦʚʦʨʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ ʥʝ ʠʤʝʝʪ ʟʥʘʯʝʥʠʷ. ʂʘʞʜʦʝ ʧʝʨʝʛʦʚʦʨʥʦʝ ʫʩʪʨʦʡʩʪʚʦ 
ʤʦʞʝʪ ʧʦʜʢʣʶʯʘʪʴʩ̫ ʦʪʜʝʣʴʥʳʤ ʧʨʦʚʦʜʦʤ, ʵʣʝʢʪʨʦʧʨʦʚʦʜʢʘ ʤʦʞʝʪ ʧʨʦʚʦʜʠʪʴʩ̫ ʦʪ 
ʦʜʥʦʛʦ ʧʝʨʝʛʦʚʦʨʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʢ ʩʣʝʜʫʶʱʝʤʫ ʠʣʠ ʧʝʨʝʛʦʚʦʨʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʤʦʛʫʪ 
ʧʦʜʢʣʶʯʘʪʴʩ̫ ʢ ʜʚʫʭʧʨʦʚʦʜʥʦʡ ʤʘʛʠʩʪʨʘʣʠ. ʈʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʥʘʠʙʦʣʝʝ ʫʜʘʣʸʥʥʳʤ 
ʧʝʨʝʛʦʚʦʨʥʳʤ ʫʩʪʨʦʡʩʪʚʦʤ ʠ ʙʣʦʢʦʤ ʵʣʝʢʪʨʦʥʠʢʠ ʥʝ ʜʦʣʞʥʦ ʧʨʝʚʳʰʘʪʴ 150 ʤ ʜʣʷ  
ʧʨʦʚʦʜʘ ʩʝʯʝʥʠʝʤ 0,5 ʤʤ

2
. ʕʪʦ ʨʘʩʩʪʦ̫ ʥʠʝ ʤʦʞʥʦ ʫʚʝʣʠʯʠʪʴ, ʫʚʝʣʠʯʠʚʘʷ ʩʝʯʝʥʠʝ 

ʩʦʝʜʠʥʠʪʝʣʴʥʳʭ ʧʨʦʚʦʜʦʚ. 

ʕʣʝʢʪʨʦʧʨʦʚʦʜʢʘ ʜʦʤʦʬʦʥʘ ʚ ʚʝʨʩʠʠ ʚʠʜʝʦ 
- ɼʣʠʥʘ ʫʯʘʩʪʢʘ, ʩʦʝʜʠʥʷʶʱʝʛʦ ʚʳʟʳʚʥʦʡ ʧʫʣɹʪ ʠ ʙʣʦʢ ʵʣʝʢʪʨʦʥʠʢʠ ʥʝ ʜʦʣʞʥʘ 
ʧʨʝʚʳʰʘʪʴ 50ʤ. ʉʦʝʜʠʥʝʥʠʝ ʜʦʣʞʥʦ ʙʳʪʴ ʚʳʧʦʣʥʝʥʦ ʢʘʙʝʣʝʤ ʩ ʚʠʪʳʤʠ ʧʘʨʘʤʠ 
ʩʝʯʝʥʠʝʤ ʧʨʦʚʦʜʥʠʢʘ ʥʝ ʤʝʥʝʝ 0,7ʤʤ. ʄʠʥʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʞʠʣ 16.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ʈʠʩ. 5 ʉʧʦʩʦʙ ʧʦʜʢʣʶʯʝʥʠʷ  ʧʝʨʝʛʦʚʦʨʥʳʭ ʫʩʪʨʦʡʩʪʚ ʢ ʙʣʦʢʫ ʵʣʝʢʪʨʦʥʠʢʠ. 

 

  ʈʝʢʦʤʝʥʜʫʝʪʩ̫ ʢʘʙʝʣʴ ʊʇʇʵʇ 10ʭ2ʭ0,7. ɼʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʚʠʜʝʦʢʘʤʝʨʳ 
ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʣʦʞʠʪʴ ʢʘʙʝʣʴ ʈʂ-75, ʘ ʜʣ̫ ʧʠʪʘʥʠʷ ʚʠʜʝʦʢʘʤʝʨʳ ʤʦʞʥʦ 
ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʜʥʫ ʧʘʨʫ ʠʟ ʢʘʙʝʣʷ ʩʦʝʜʠʥʷʶʱʝʛʦ ʚʳʟʳʚʥʦʡ ʧʫʣɹʪ ʠ ʙʣʦʢ 
ʵʣʝʢʪʨʦʥʠʢʠ, ʥʦ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʝʡ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʘʙʝʣʴ ʂɺʂ-ɺ-2ʭ0,75. 

- ʇʦʜʢʣʶʯʘʷ ʧʨʦʚʦʜʘ, ʩʣʝʜʫʝʪ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʦʙʨʘʱʘʪʴ ʥʘ ʧʨʘʚʠʣʴʥʦʝ 
ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʢʘʙʝʣʷ ʧʦ ʧʘʨʘʤ. ʅʘ ʩʭʝʤʘʭ ʚʠʪʘʷ ʧʘʨʘ ʦʙʦʟʥʘʯʘʝʪʩ̫ ʪʦʣʩʪʦʡ ʠ 
ʪʦʥʢʦʡ ʯʝʨʪʘʤʠ ʩ ʟʘʧʦʣʥʝʥʠʝʤ ʩʝʨʦʛʦ ʮʚʝʪʘ ʤʝʞʜʫ ʥʠʤʠ. 

- ɺ ʤʥʦʛʦʚʭʦʜʦʚʦʡ ʩʠʩʪʝʤʝ, ʙʣʦʢ  ʵʣʝʢʪʨʦʥʠʢʠ ʥʘ ʛʣʘʚʥʦʤ ʚʭʦʜʝ (ɽʉ-2502/ʅ) 
ʩʣʝʜʫʝʪ ʩʦʝʜʠʥʠʪʴ ʩʦ ʚʩʝʤʠ ʙʣʦʢʘʤʠ ʵʣʝʢʪʨʦʥʠʢʠ, ʥʘʭʦʜʷʱʠʤʠʩ̫ ʥʘ 
ʧʦʜʯʠʥʥyʥʳʭ ʚʭʦʜʘʭ (ɽʉ-2502/U). 

- ɺʠʜʝʦʩʠʛʥʘʣ ʚ ʜʦʤʦʬʦʥʥʦʡ ʩʠʩʪʝʤʝ ʧʝʨʝʜʘʪyʩ̫ ʧʦ ʢʦʘʢʩʠʘʣʴʥʦʤʫ ʢʘʙʝʣʶ ʩ 
ʚʦʣʥʦʚʳʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ 75Ý. 

- ɼʦʧʫʩʢʘʶʪʩ̫ ʩʤʝʰʘʥʥʳʝ ʫʩʪʘʥʦʚʢʠ, ʚ ʢʦʪʦʨʳʭ ʧʨʠʤʝʥʷʶʪʩ̫ ʦʜʥʦʚʨʝʤʝʥʥʦ 
ʧʝʨʝʛʦʚʦʨʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʠ ʚʠʜʝʦʤʦʥʠʪʦʨʳ. 

6.2 ʄʦʥʪʘʞ ʚʳʟʳʚʥʦʛʦ ʧʫʣɹ ʪʘ ʜʦʤʦʬʦʥʘ 
ʇʦ ʤʝʨʝ ʚʦʟʤʦʞʥʦʩʪʠ, ʚʳʟʳʚʥʦʡ ʧʫʣʴʪ ʜʦʤʦʬʦʥʘ ʩʣʝʜʫʝʪ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʧʦʜ 

ʢʦʟʳʨʴʢʦʤ ʠʣʠ ʚʥʫʪʨʠ ʧʦʜʲʝʟʜʘ, ʯʪʦʙʳ ʠʩʢʣʶʯʠʪʴ ʧʦʧʘʜʘʥʠʝ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ 
ʥʘ ʚʳʟʳʚʥʦʡ ʧʫʣɹ ʪ. ɿʘʛʨ̫ ʟʥʝʥʠʝ ʢʣʘʚʠʘʪʫʨʳ (ʩʥʝʛʦʤ ʠʣʠ ʧʳʣɹʁ ) ʤʦʞʝʪ ʚʳʟʳʚʘʪʴ 
ʥʝʠʩʧʨʘʚʥʦʩʪʴ ʝy ʨʘʙʦʪ  r- ʚ ʪʘʢʦʤ ʩʣʫʯʘʝ ʥʘʜʦ ʥʝʤʝʜʣʝʥʥʦ ʫʩʪʨʘʥʠʪʴ ʟʘʛʨʷʟʥʝʥʠʝ. 

ʇʝʨʝʜ ʤʦʥʪʘʞʦʤ ʚʳʟʳʚʥʦʛʦ ʧʫʣʴʪʘ ʚ ʥʸʤ ʥʘʜʦ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʫʩʪʘʥʦʚʠʪʴ ʜʞʘʤʧʝʨ r
JP1 ʠ JP2 ʥʘ ʧʣʘʪʝ ʵʣʝʢʪʨʦʥʠʢʠ ʧʫʣɹʪʘ ʜʦʤʦʬʦʥʘ (ʩʤʦʪʨʠʪʝ ʨʠʩ. 6). 
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ɺʨʝʟʥʦʡ ʤʦʥʪʘʞ ʚ ʩʪʝʥʝ 

ɺ ʩʪʝʥʝ ʥʘʜʦ ʩʜʝʣʘʪʴ ʥʠʰʫ ʪʘʢʦʛʦ ʨʘʟʤʝʨʘ, ʯʪʦʙʳ çʢʦʨʳʪʦè ʚʳʟʳʚʥʦʛʦ ʧʫʣɹʪʘ 
ʩʚʦʙʦʜʥʦ ʚ ʥʝʡ ʧʦʤʝʩʪʠʣʦʩʴ, ʠ ʯʪʦʙʳ ʨʘʤʢʘ ʧʦʣʥʦʩʪʴʶ ʟʘʢʨʳʣʘ ʢʨʘʷ ʥʠʰʠ. ɿʘʪʝʤ 
ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʩʚʝʨʣʠʪʴ 4 ʦʪʚʝʨʩʪʠʷ ʜʣʷ ʢʨʝʧʣʝʥʠʷ çʢʦʨʳʪʘè ʚ ʥʠʰʝ, ʧʦʩʣʝ ʯʝʛʦ 
ʚʩʪʘʚʠʪʴ ʚ ʵʪʠ ʦʪʚʝʨʩʪʠʷ ʜʶʙʝʣʷ ʠ ʟʘʢʨʝʧʠʪʴ çʢʦʨʳʪʦè ʰʫʨʫʧʘʤʠ. ʇʦʜʢʣʶʯʠʪʴ 
ʵʣʝʢʪʨʦʧʨʦʚʦʜʘ ʠ ʟʘʢʨʝʧʠʪʴ ʚ çʢʦʨʳʪʝè ʚʳʟʳʚʥʦʡ ʧʫʣɹʪ ʜʦʤʦʬʦʥʘ ʩ ʧʦʤʦʱʴʶ ʜʚʫʭ 
ʩʘʤʦʨʝʟʦʚ  ʠ ʜʚʫʭ ʟʘʢʣʧyʦʢ (ʧʦʩʪʫʧʘʶʱʠʭ ʚ ʢʦʤʧʣʝʢʪʝ). 

ɺʨʝʟʥʦʡ ʤʦʥʪʘʞ ʚ ʩʪʚʦʨʢʝ ʤʝʪʘʣʣʠʯʝʩʢʦʡ ʜʚʝʨʠ 

ɼʣʷ ʪʘʢʦʛʦ ʤʦʥʪʘʞʘ ʚ ʩʪʚʦʨʢʝ ʜʚʝʨʠ ʥʘʜʦ ʧʨʦʨʝʟʘʪʴ ʥʠʰʫ ʪʘʢʦʛʦ ʨʘʟʤʝʨʘ, ʯʪʦʙʳ 
çʢʦʨʳʪʦè ʧʘʥʝʣʠ ʚʳʟʳʚʥʦʛʦ ʧʫʣɹʪʘ ʩʚʦʙʦʜʥʦ ʚ ʥʝʡ ʧʦʤʝʩʪʠʣʦʩʴ, ʠ ʯʪʦʙʳ ʨʘʤʢʘ 
ʧʦʣʥʦʩʪʴʶ ʟʘʢʨʳʣʘ ʢʨʘʷ ʥʠʰʠ. ɿʘʪʝʤ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʩʚʝʨʣʠʪʴ 4 ʦʪʚʝʨʩʪʠʷ ʚ 
ʦʪʨʝʟʢʘʭ ʤʝʪʘʣʣʠʯʝʩʢʦʡ ʧʦʣʦʩʳ ʧʨʠʚʘʨʝʥʥʳʭ ʥʘ ʩʧʝʮʠʘʣʴʥʳʭ ʧʦʜʢʣʘʜʢʘʭ, 
ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʨʝʛʫʣʠʨʦʚʢʠ ʛʣʫʙʠʥʳ ʧʦʩʘʜʢʠ çʢʦʨʳʪʘè ʚ ʚʳʨʝʟʘʥʥʦʡ ʥʠʰʝ, ʧʦʩʣʝ 
ʯʝʛʦ ʟʘʢʨʝʧʠʪʴ çʢʦʨʳʪʦè ʟʘʢʣʧyʢʘʤʠ ʠʣʠ ʚʠʥʪʘʤʠ ʄ5 ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʥʘʨʝʟʘʚ ʧʦʜ 
ʥʠʭ ʨʝʟʴʙʫ. ʇʦʜʢʣʶʯʠʪʴ ʵʣʝʢʪʨʦʧʨʦʚʦʜʘ ʠ ʟʘʢʨʝʧʠʪʴ ʚ çʢʦʨʳʪʝè ʚʳʟʳʚʥʦʡ ʧʫʣɹʪ ʩ 
ʧʦʤʦʱʴʶ ʜʚʫʭ ʩʘʤʦʨʝʟʦʚ ʠ ʜʚʫʭ ʟʘʢʣʧyʦʢ (ʧʦʩʪʫʧʘʶʱʠʭ ʚ ʢʦʤʧʣʝʢʪʝ). 

ʅʘʢʣʘʜʥʦʡ ʤʦʥʪʘʞ 

ɺ ʩʪʝʥʝ ʠʣʠ ʩʪʚʦʨʢʝ ʜʚʝʨʠ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʩʚʝʨʣʠʪʴ ʦʪʚʝʨʩʪʠʷ ʜʣʷ ʢʨʝʧʣʝʥʠʷ 
ʥʘʩʪʝʥʥʦʡ ʧʘʥʝʣʠ ʜʦʤʦʬʦʥʘ, ʚʩʪʘʚʠʪʴ çʢʦʨʳʪʦè ʚ ʢʦʟʳʨʸʢ ʜʣ ̫ʥʘʢʣʘʜʥʦʛʦ ʤʦʥʪʘʞʘ ʠ 
ʦʙʝ ʯʘʩʪʠ ʧʨʠʢʨʝʧʠʪʴ ʢ ʩʪʝʥʝ ʩ ʧʦʤʦʱʴʶ ʜʶʙʝʣʝʡ ʠ ʰʫʨʫʧʦʚ, ʘ ʚ ʩʣʫʯʘʝ ʢʨʝʧʣʝʥʠʷ 
ʥʘ ʩʪʚʦʨʢʫ ʤʝʪʘʣʣʠʯʝʩʢʦʡ ʜʚʝʨʠ ʩ ʧʦʤʦʱʴʶ ʚʠʥʪʦʚ ʠʣʠ ʟʘʢʣʝʧʦʢ. ʇʨʦʩʚʝʨʣʠʪʴ 
ʦʪʚʝʨʩʪʠʷ, ʯʝʨʝʟ ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʟʘʚʦʜʠʪʴʩ̫  ʧʨʦʚʦʜʘ ʠ ʢʘʙʝʣʴ. ʇʨʦʣʦʞʠʪʴ ʢʘʙʝʣʴ, 
ʨʘʟʜʝʣʘʪʴ ʝʛʦ ʠ ʧʦʜʢʣʶʯʠʪʴ ʧʨʦʚʦʜʘ, ʩʦʛʣʘʩʥʦ ʧʨʠʣʘʛʘʝʤʦʡ ʩʭʝʤʝ, ʧʦʩʣʝ ʯʝʛʦ 
ʫʩʪʘʥʦʚʠʪʴ ʚʳʟʳʚʥʦʡ ʧʫʣɹʪ ʠ ʟʘʢʨʝʧʠʪʴ ʩ ʧʦʤʦʱʴʶ ʩʘʤʦʨʝʟʦʚ ʠ ʟʘʢʣʧyʦʢ.  

ɺʦ ʚʨʝʤʷ ʤʦʥʪʘʞʘ ʚʳʟʳʚʥʦʛʦ ʧʫʣɹʪʘ ʩʣʝʜʫʝʪ ʦʙʝʩʧʝʯʠʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ 
ʚʝʥʪʠʣʷʮʠʶ ʥʘʭʦʜʷʱʠʭʩ̫ ʚ ʥyʤ ʫʟʣʦʚ. ʇʦʵʪʦʤʫ ʥʝ ʨʝʢʦʤʝʥʜʫʝʪʩ̫ ʫʧʣʦʪʥʷʪʴ 
ʧʨʦʩʪʨʘʥʩʪʚʦ ʤʝʞʜʫ çʢʦʨʳʪʦʤè ʠ ʚʳʟʳʚʥʳʤ ʧʫʣɹʪʦʤ, ʨʘʟʣʠʯʥʳʤʠ ʛʝʨʤʝʪʠʢʘʤʠ ʠʣʠ 
ʤʦʥʪʘʞʥʦʡ ʧʝʥʦʡ. 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩ.6 ɺʳʟʳʚʥʦʡ ʧʫʣʴʪ ʜʦʤʦʬʦʥʘ ʚʠʜ ʩ ʚʥʫʪʨʝʥʥʝʡ ʩʪʦʨʦʥʳ. ʇʦʣʦʞʝʥʠʷ ʜʞʘʤʧʝʨʦʚ ʧʨʠ 

ʫʩʪʘʥʦʚʢʝ ʩʧʦʩʦʙʘ ʧʠʪʘʥʠʷ  ʚʠʜʝʦʢʘʤʝʨʳ (JP1ʪʦʣʴʢʦ ʜʣʷ ʧʫʣʴʪʦʚ ʚʠʜʝʦ) ʠ JP2 - ʢʦʣʠʯʝʩʪʚʦ ʮʠʬʨ 

ʠʥʜʠʢʘʪʦʨʘ. 

 

6.3  ʄʦʥʪʘʞ ʙʣʦʢʘ ʵʣʝʢʪʨʦʥʠʢʠ ʠ ʙʣʦʢʘ ʧʠʪʘʥʠʷ ʜʦʤʦʬʦʥʘ 
ɹʣʦʢ ʵʣʝʢʪʨʦʥʠʢʠ ʠ ʙʣʦʢ ʧʠʪʘʥʠʷ ʥʫʞʥʦ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʚʥʫʪʨʠ ʟʜʘʥʠʷ, ʣʫʯʰʝ 

ʚʩʝʛʦ ʚ ʤʝʩʪʘʭ, ʥʝʜʦʩʪʫʧʥʳʭ ʜʣʷ ʧʦʩʪʦʨʦʥʥʠʭ ʣʠʮ. ʈʝʢʦʤʝʥʜʫʝʪʩ̫ , ʯʪʦʙʳ ʦʙʘ 
ʫʩʪʨʦʡʩʪʚʘ ʥʘʭʦʜʠʣʠʩʴ ʚ ʩʧʝʮʠʘʣʴʥʦʤ ʵʣʝʢʪʨʦʰʢʘʬʫ. ɹʣʦʢ ʵʣʝʢʪʨʦʥʠʢʠ ʠ ʙʣʦʢ 
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ʧʠʪʘʥʠ ̫ʢʨʝʧʪ̫ʩ̫ ʢ ʥʝʩʫʱʝʡ ʧʘʥʝʣʠ ʩ ʧʦʤʦʱʴʶ ʯʝʪʳʨʭy ʚʠʥʪʦʚ ʠʣʠ ʩʘʤʦʨʝʟʦʚ.  
 
ʂ ʤʝʩʪʫ, ʚ ʢʦʪʦʨʦʤ ʫʩʪʘʥʦʚʣʝʥ ʙʣʦʢ ʧʠʪʘʥʠʷ, ʜʦʣʞʥʦ ʙʳʪʴ ʧʦʜʚʝʜʝʥʦ ʧʠʪʘʥʠʝ ʦʪ 

ʵʣʝʢʪʨʦʩʝʪʠ, ʧʦʜʢʣʶʯʝʥʠʝ ʧʠʪʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʠʟʚʦʜʠʪʴ ʯʝʨʝʟ ʦʪʜʝʣʴʥʳʡ 
ʘʚʪʦʤʘʪ. ɼʣʷ ʫʤʝʥʴʰʝʥʠʷ ʫʨʦʚʥʷ ʧʦʤʝʭ ʚ ʧʠʪʘʶʱʝʡ ʩʝʪʠ, ʥʘʚʦʜʠʤʳʭ ʜʦʤʦʬʦʥʦʤ, 
ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʡ ʬʠʣɹʪʨ ʚ ʚʠʜʝ ʬʝʨʨʠʪʦʚʳʭ ʢʦʣʝʮ, 
ʧʦʩʪʘʚʣʷʝʤʳʭ ʚ ʢʦʤʧʣʝʢʪʝ ʜʦʤʦʬʦʥʘ.  ʂʦʥʮʳ ʧʨʦʚʦʜʦʚ ʦʪ ʚʪʦʨʠʯʥʦʡ ʦʙʤʦʪʢʠ 
ʧʠʪʘʶʱʝʛʦ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʩʣʝʜʫʝʪ ʥʘʤʦʪʘʪʴ ʥʘ ʤʝʥʴʰʝʝ ʬʝʨʨʠʪʦʚʦʝ ʢʦʣʴʮʦ, 
ʚʭʦʜʷʱʝʝ ʚ ʢʦʤʧʣʝʢʪ ʙʣʦʢʘ ʵʣʝʢʪʨʦʥʠʢʠ. ʂʘʞʜʳʤ ʧʨʦʚʦʜʦʤ ʥʫʞʥʦ ʥʘʤʦʪʘʪʴ 2,5 
ʚʠʪʢʘ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʘʢ ʵʪʦ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩʫʥʢʝ 7. ɸʥʘʣʦʛʠʯʥʳʤ ʦʙʨʘʟʦʤ ʥʘʜʦ 
ʧʦʩʪʫʧʠʪʴ ʩ ʧʨʦʚʦʜʦʤ, ʩʦʝʜʠʥʷʶʱʠʤ ʚʳʟʳʚʥʦʡ ʧʫʣɹʪ ʩ ʙʣʦʢʦʤ ʵʣʝʢʪʨʦʥʠʢʠ ʩʦ 
ʩʪʦʨʦʥʳ ʙʣʦʢʘ ʵʣʝʢʪʨʦʥʠʢʠ ʢʦʥʝʮ ʢʘʙʝʣʷ ʥʝʦʙʭʦʜʠʤʦ ʥʘʤʦʪʘʪʴ ʥʘ ʙʦʣʴʰʝʝ ʢʦʣʴʮʦ. ɺ 
ʩʣʫʯʘʝ ʝʩʣʠ ʪʦʣʱʠʥʘ ʧʨʦʚʦʜʘ ʵʪʦʛʦ ʥʝ ʧʦʟʚʦʣʷʝʪ, ʥʝʦʙʭʦʜʠʤʦ ʩʥʷʪʴ ʠʟʦʣʷʮʠʶ ʠ 
ʥʘʤʦʪʘʪʴ ʥʘ ʢʦʣʴʮʦ ʪʦʣʴʢʦ ʪʝ ʞʠʣʳ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ. 
 
 
 
 
 
 

ʈʠʩ.7  ʄʦʥʪʘʞ  ʬʝʨʨʠʪʦʚʳʭ  ʢʦʣʝʮ ʥʘ ʧʨʦʚʦʜʘʭ. 

ʇʨʦʚʦʜʘ ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʢʣʶʯʠʪʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʦʥʪʘʞʥʦʡ ʩʭʝʤʦʡ ʩʦʝʜʠʥʝʥʠʡ. 
ɽʩʣʠ ʥʘ ʜʠʩʧʣʝʝ ʧʦ̫ ʚʠʪʩ̫ ʥʘʜʧʠʩʴ [ɽ-2] ʵʪʦ ʦʙʦʟʥʘʯʘʝʪ ʢʦʨʦʪʢʦʝ ʟʘʤʳʢʘʥʠʝ ʧʨʦʚʦʜʦʚ 
ʥʘ ʣʠʥʠʠ ʧʝʨʝʛʦʚʦʨʥʳʭ ʫʩʪʨʦʡʩʪʚ ʠʣʠ ʧʦʚʨʝʞʜʝʥʠʝ ʦʜʥʦʛʦ ʠʟ ʧʝʨʝʛʦʚʦʨʥʳʭ 
ʫʩʪʨʦʡʩʪʚ. ɹʣʦʢ ʵʣʝʢʪʨʦʥʠʢʠ ʪʠʧʘ ɽC-2502 ʫʩʪʦʡʯʠʚ ʢ ʢʦʨʦʪʢʦʤʫ ʟʘʤʳʢʘʥʠʶ ʣʠʥʠʠ, 
ʥʦ ʚʩy-ʪʘʢʠ ʟʘʤʳʢʘʥʠʝ ʥʘʜʦ ʢʘʢ ʤʦʞʥʦ ʙʳʩʪʨʝʝ ʫʩʪʨʘʥʠʪʴ. 
ɹʣʦʢ ʵʣʝʢʪʨʦʥʠʢʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʦʪʨʝʛʫʣʠʨʦʚʘʥ ʠ ʝʩʣʠ ʥʝʪ ʪʘʢʦʡ ʥʝʦʙʭʦʜʠʤʦʩʪʠ, ʥʝ 
ʩʪʦʠʪ ʤʝʥʷʪʴ ʧʦʣʦʞʝʥʠʝ ʨʝʛʫʣʠʨʦʚʦʯʥʳʭ ʨʝʟʠʩʪʦʨʦʚ. ɽʩʣʠ ʥʝʦʙʭʦʜʠʤʦ, ʪʦ 
ʨʝʛʫʣʠʨʦʚʢʫ ʧʨʦʚʝʩʪʠ ʧʦʩʣʝ ʚʚʦʜʘ ʚ ʢɻʩʧʣʫʘʪʘʮʠʶ ʚʩʝʭ ʧʝʨʝʛʦʚʦʨʥʳʭ ʫʩʪʨʦʡʩʪʚ. 
ɿʘʪʝʤ ʤʦʞʥʦ ʚʢʣʶʯʠʪʴ ʫʩʪʘʥʦʚʦʯʥʫʶ ʧʨʦʮʝʜʫʨʫ ʈ-3 ʠ ʧʨʠʩʪʫʧʠʪʴ ʢ ʤʦʥʪʘʞʫ, 
ʧʨʦʚʝʨʢʝ ʠ ʚʚʦʜʫ ʚ ʢɻʩʧʣʫʘʪʘʮʠʶ ʤʦʥʠʪʦʨʦʚ ʠ ʧʝʨʝʛʦʚʦʨʥʳʭ ʫʩʪʨʦʡʩʪʚ. ɼʦʤʦʬʦʥʳ 
ʪʠʧʘ ɸʆ-3000, ɸʆ-2510, ɸʆ-2520 ʠ ɸʆ-2530 ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʫʧʨʘʚʣʷʪʴ 
ʵʣʝʢʪʨʦʟʘʱʣyʢʦʡ ʠʣʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʤ ʟʘʤʢʦʤ. ʕʪʠ ʫʩʪʨʦʡʩʪʚʘ ʫʧʨʘʚʣʷʶʪʩ̫ 
ʨʘʟʥʳʤʠ ʩʧʦʩʦʙʘʤʠ. ɺ ʩʣʫʯʘʝ ʧʨʠʤʝʥʝʥʠʷ ʵʣʝʢʪʨʦʟʘʱʣyʢʠ ʨʘʟʙʣʦʢʠʨʦʚʢʘ ʚʭʦʜʘ 
ʥʘʩʪʫʧʘʝʪ ʧʦʩʣʝ ʧʦʜʘʯʠ ʧʠʪʘʥʠʷ ʥʘ ʵʣʝʢʪʨʦʟʘʱʣyʢʫ. ʕʣʝʢʪʨʦʤʘʛʥʠʪʥʳʡ ʟʘʤʦʢ 
ʜʝʡʩʪʚʫʝʪ ʥʘʦʙʦʨʦʪ, ʚʭʦʜ ʟʘʙʣʦʢʠʨʦʚʘʥ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʥʘ ʟʘʤʦʢ ʧʦʜʘʪyʩ̫ ʧʠʪʘʥʠʝ. 
ɺʳʙʦʨ ʩʧʦʩʦʙʘ ʫʧʨʘʚʣʝʥʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩ̫ ʧʦʩʨʝʜʩʪʚʦʤ ʧʦʣʦʞʝʥʠʷ ʜʞʝʤʧʝʨʘ 
(ʧʝʨʝʤʳʯʢʠ) ZT1, ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʥʘ ʙʣʦʢʝ ʵʣʝʢʪʨʦʥʠʢʠ ʠ ʚʳʙʦʨʦʤ ʯʘʩʪʦʪʳ ʧʠʪʘʥʠʷ 
ʟʘʧʠʨʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ. ɼʞʘʤʧʝʨ ʥʘ ʚʠʣʢʝ J3 ʚʢʣʶʯʘʝʪ ʠʣʠ ʦʪʢʣʶʯʘʝʪ ʩʠʩʪʝʤʫ 
ʨʘʟʤʘʛʥʠʯʠʚʘʥʠʷ. ɺ ʩʣʫʯʘʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʣʝʢʪʨʦʟʘʱʣyʢʠ ʩʣʝʜʫʝʪ ʫʙʨʘʪʴ ʜʞʘʤʧʝʨ ʩ 
ʚʠʣʢʠ J3, ʘ ʜʞʘʤʧʝʨ ZT1 ʫʩʪʘʥʦʚʠʪʴ ʚ ʧʦʣʦʞʝʥʠʝ çɸè. ɺ ʩʣʫʯʘʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 
ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʟʘʤʢʘ ʥʝʦʙʭʦʜʠʤʦ ʫʩʪʘʥʦʚʠʪʴ ʯʘʩʪʦʪʫ ʫʧʨʘʚʣʝʥʠʷ ʧʠʪʘʥʠʷ 
ʟʘʧʠʨʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ ʥʘ ç0è, ʧʨʦʮʝʜʫʨʘ ʈ1, ʧʘʨʘʤʝʪʨ [Fry]. ʋʩʪʘʥʦʚʠʪʴ ʜʞʘʤʧʝʨ 
ʥʘ ʚʠʣʢʫ J3, ʘ ʜʞʘʤʧʝʨ ZT1 ʫʩʪʘʥʦʚʠʪʴ ʚ ʧʦʣʦʞʝʥʠʝ çɺè. 
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ʈʠʩ. 8  ɺʢʣʶʯʝʥʠʝ ʵʣʝʢʪʨʦʟʘʱʣyʢʠ ʠʣʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʟʘʤʢʘ. 

6.4  ʄʦʥʪʘʞ  ʧʝʨʝʢʣʶʯʘʪʝʣʝʡ ʚʠʜʝʦʩʠʛʥʘʣʘ  CVP-3.  
ʇʝʨʝʢʣʶʯʘʪʝʣʴ ʚʠʜʝʦʩʠʛʥʘʣʘ CVP-3 ʩʣʝʜʫʝʪ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʚ ʵʣʝʢʪʨʦʰʢʘʬʫ 

ʚʥʫʪʨʠ ʟʜʘʥʠʷ, ʢʦʨʧʫʩ ʧʝʨʝʢʣʶʯʘʪʝʣʷ ʢʨʝʧʠʪʩʷ ʜʚʫʤʷ ʩʘʤʦʨʝʟʘʤʠ ʢ ʤʦʥʪʘʞʥʦʡ ʧʣʘʪʝ 
ʵʣʝʢʪʨʦʰʢʘʬʘ. ʇʦʩʣʝ ʫʩʪʘʥʦʚʢʠ ʧʝʨʝʢʣʶʯʘʪʝʣʷ ʥʫʞʥʦ ʧʦʜʩʦʝʜʠʥʠʪʴ ʧʨʦʚʦʜʘ ʢ 
ʢʣʝʤʤʘʤ. ʂ ʢʣʝʤʤʝ IN-H ʩʣʝʜʫʝʪ ʧʦʜʚʝʩʪʠ ʩʠʛʥʘʣ ʦʪ ʢʘʤʝʨʳ ʚʳʟʳʚʥʦʛʦ ʧʫʣɹʪʘ 
ʛʣʘʚʥʦʛʦ ʚʭʦʜʘ, ʘ ʢ ʢʣʝʤʤʝ IN-U ʩʠʛʥʘʣ ʦʪ ʢʘʤʝʨʳ ʧʦʜʯʠʥʥyʥʦʛʦ ʚʭʦʜʘ. 
ɺʠʜʝʦʧʝʨʝʢʣʶʯʘʪʝʣʴ ʠʤʝʝʪ ʜʚʘ ʚʭrʦʜʘ ʩʠʛʥʘʣʘ OUT1 ʠ OUT2, ʦʪ ʢʦʪʦʨʳʭ ʩʠʛʥʘʣ 
ʤʦʞʥʦ ʧʦʜʚʝʩʪʠ ʢ ʚʠʜʝʦʤʦʥʠʪʦʨʘʤ ʠʣʠ ʨʘʩʧʨʝʜʝʣʠʪʝʣʷʤ ʚʠʜʝʦʩʠʛʥʘʣʘ. 
ɺʠʜʝʦʧʝʨʝʢʣʶʯʘʪʝʣʴ ʧʠʪʘʝʪʩ̫ ʦʪ ʙʣʦʢʘ ʵʣʝʢʪʨʦʥʠʢʠ ɽʉ-2502 (ʢʣʝʤʤʳ +V ʠ G). 
ʉʠʛʥʘʣ, ʫʧʨʘʚʣʷʶʱʠʡ ʚʠʜʝʦʧʝʨʝʢʣʶʯʘʪʝʣʝʤ, ʧʦʜʘyʪʩ̫ ʥʘ ʚʭʦʜ ʉS. 
ɺʠʜʝʦʧʝʨʝʢʣʶʯʘʪʝʣʴ ʦʜʥʦʚʨʝʤʝʥʥʦ ʷʚʣʷʝʪʩ̫   ʫʩʠʣʠʪʝʣʝʤ ʚʠʜʝʦʩʠʛʥʘʣʘ. ɺʢʣʁʯʝʥʠʝ 
ʩʭʝʤʳ ʨʝʛʫʣʠʨʦʚʢʠ ʠ ʩʪʝʧʝʥʴ ʫʩʠʣʝʥʠʷ ʜʣʷ ʦʙʦʠʭ ʚʭrʦʜʦʚ OUT1 ʠ OUT2 
ʦʧʨʝʜʝʣʷʝʪʩ̫ ʧʦʟʠʮʠʝʡ ʜʞʘʤʧʝʨʦʚ ʥʘ ʚʠʣʢʘʭ ɸ, ɺ, ʉ. 
ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʠʟʦʙʨʘʞʝʥʠʷ ʙʝʟ ʠʩʢʘʞʝʥʠʡ ʩʣʝʜʫʝʪ ʧʦʟʘʙʦʪʠʪʴʩ̫ ʦ ʧʨʘʚʠʣʴʥʦʤ 
ʚʳʧʦʣʥʝʥʠʠ ʵʣʝʢʪʨʦʧʨʦʚʦʜʢʠ ʠ ʦ ʩʦʛʣʘʩʦʚʘʥʠʠ ʚʭʦʜʥʦʛʦ ʠ ʚʭrʦʜʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ 
(ʠʤʧʝʜʘʥʩʘ) ʫʩʪʨʦʡʩʪʚ (ʤʦʥʠʪʦʨʦʚ, ʚʠʜʝʦʨʘʩʧʨʝʜʝʣʠʪʝʣʝʡ, ʚʠʜʝʦʧʝʨʝʢʣʶʯʘʪʝʣʝʡ) ʩ 
ʚʦʣʥʦʚʳʤ ʩʦʧʨʦʪʠʚʣʝʥʠʶ ʢʘʙʝʣʷ. ʅʘʛʨʫʟʢʘ ʥʘ ʚʭʦʜʝ IN-H ʜʦʣʞʥʘ ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥʘ 
ʪʦʣʴʢʦ ʥʘ ʦʜʥʦʤ ʠʟ ʧʝʨʝʢʣʶʯʘʪʝʣʝʡ ʚʠʜʝʦʩʠʛʥʘʣʘ, ʪ.ʝ. ʥʘ ʪʦʤ, ʢʦʪʦʨʳʡ ʥʘʭʦʜʠʪʩ̫ ʥʘ 
ʢʦʥʮʝ ʣʠʥʠʠ (ʜʣʷ ʵʪʦʛʦ ʩʣʫʞʠʪ ʜʞʘʤʧʝʨ JP TERM), ʩ ʦʩʪʘʣʴʥʳʭ ʧʝʨʝʢʣʶʯʘʪʝʣʝʡ 
ʜʞʝʤʧʝʨʳ JP TERM ʩʣʝʜʫʝʪ ʩʥʷʪʴ. 
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ʈʠʩ.9 ʆʙʨʘʟʝʮ ʚʠʜʝʦʜʦʤʦʬʦʥʥʦʡ ʩʠʩʪʝʤʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ CVP-3 ʠ ʩʪʘʥʜʘʨʪʥʳʭ 

ʚʠʜʝʦʨʘʟʚʝʪʚʠʪʝʣʝʡ ɺʈ. 

6.5  ʄʦʥʪʘʞ ʚʠʜʝʦʤʦʥʠʪʦʨʘ ʜʦʤʦʬʦʥʘ 
ʄʦʥʪʘʞ ʠ ʫʩʪʘʥʦʚʢʫ ʤʦʥʠʪʦʨʦʚ ʩʣʝʜʫʝʪ ʚʳʧʦʣʥʷʪʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʥʩʪʨʫʢʮʠʷʤʠ 

ʠ ʩʭʝʤʘʤʠ, ʧʦʩʪʘʚʣʷʝʤʳʤʠ ʚ ʢʦʤʧʣʝʢʪʝ ʩ ʚʠʜʝʦʤʦʥʠʪʦʨʘʤʠ. 

6.6  ʄʦʥʪʘʞ ʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʧʝʨʝʛʦʚʦʨʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ 

ʜʦʤʦʬʦʥʘ 

ʂʘʞʜʦʝ ʧʝʨʝʛʦʚʦʨʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʜʦʤʦʬʦʥʘ ʧʦʜʢʣʶʯʘʝʪʩ̫ ʢ ʮʝʥʪʨʘʣʴʥʦʡ ʣʠʥʠʠ 
L+, L- ʧʦʜʢʣʶʯʝʥʥʦʡ ʢ ʙʣʦʢʫ ʵʣʝʢʪʨʦʥʠʢʠ. ʅʝʦʙʭʦʜʠʤʦ, ʢ ʢʘʞʜʦʤʫ ʧʝʨʝʛʦʚʦʨʥʦʤʫ 
ʫʩʪʨʦʡʩʪʚʫ ʧʦʜʚʝʩʪʠ ʩʦʝʜʠʥʷʶʱʠʡ ʧʨʦʚʦʜ ʦʪ ʮʝʥʪʨʘʣʴʥʦʡ ʣʠʥʠʠ ʙʣʦʢʘ ʵʣʝʢʪʨʦʥʠʢʠ 
ʠ ʵʪʦʪ ʧʨʦʚʦʜ ʧʦʜʢʣʶʯʠʪʴ ʢ ʟʘʞʠʤʘʤ L+, L- , ʵʪʘ ʣʠʥʠʷ ʥʝ ʷʚʣʷʝʪʩ ̫
ʢʦʨʦʪʢʦʟʘʤʢʥʫʪʦʡ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʫʩʪʘʥʦʚʠʪʴ ʧʝʨʝʛʦʚʦʨʥʦʝ ʫʩʪʨʦʡʩʪʚʦ, ʥʘʜʦ, ʚʦ-
ʧʝʨʚʳʭ, ʩʥʷʪʴ ʢʨʳʰʫ ʧʝʨʝʛʦʚʦʨʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ, ʟʘʪʝʤ ʦʩʥʦʚʘʥʠʝ ʧʝʨʝʛʦʚʦʨʥʦʛʦ 
ʫʩʪʨʦʡʩʪʚʘ ʧʨʠʢʨʝʧʠʪʴ ʢ ʩʪʝʥʝ ʩ ʧʦʤʦʱʴʶ ʜʶʙʝʣʝʡ ʠ ʰʫʨʫʧʦʚ, ʠʩʧʦʣʴʟʫ̫  ʦʪʚʝʨʩʪʠ ̫
ʚ ʦʩʥʦʚʘʥʠʠ ʧʝʨʝʛʦʚʦʨʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ. ɿʘʪʝʤ ʩʣʝʜʫʝʪ ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʪʴ ʥʦʤʝʨ 
ʧʝʨʝʛʦʚʦʨʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ. ɼʦʧʫʩʢʘʝʪʩ̫ ʧʨʦʛʨʘʤʤʠʨʦʚʘʪʴ ʥʝ ʙʦʣʝʝ ʜʚʫʭ 
ʧʝʨʝʛʦʚʦʨʥʳʭ ʫʩʪʨʦʡʩʪʚ (ʧʝʨʝʛʦʚʦʨʥʦʡ ʪʨʫʙʢʠ ʠ ʤʦʥʠʪʦʨʘ ʠʣʠ ʜʚʫʭ ʧʝʨʝʛʦʚʦʨʥʳʭ 
ʪʨʫʙʦʢ) ʩ ʦʜʠʥʘʢʦʚʳʤ ʥʦʤʝʨʦʤ. ʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʟʘʢʣʶʯʘʝʪʩ̫   ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ 
ʢʦʥʬʠʛʫʨʘʮʠʠ ʧʝʨʝʤʳʯʝʢ (ʜʞʝʤʧʝʨʦʚ), ʥʘʭʦʜʷʱʠʭʩ̫ ʚʥʫʪʨʠ ʧʝʨʝʛʦʚʦʨʥʳʭ 
ʫʩʪʨʦʡʩʪʚ.  ɺ  ʧʝʨʝʛʦʚʦʨʥʳʭ ʫʩʪʨʦʡʩʪʚʘʭ ʧʨʦʛʨʘʤʤʠʨʫʝʪʩ̫ ʬʠʟʠʯʝʩʢʠʡ ʥʦʤʝʨ. 
ʂʘʞʜʦʝ ʯʠʩʣʦ ʠʟ ʜʠʘʧʘʟʦʥʘ 1. . . 254 ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʢʘʢ ʩʫʤʤʫ ʯʠʩʝʣ 
1,2,4,8,16,32,64,128. ʌʠʟʠʯʝʩʢʠʡ ʥʦʤʝʨ ʧʝʨʝʛʦʚʦʨʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʨʘʚʝʥ ʩʫʤʤʝ 
ʥʦʤʝʨʦʚ ʚʠʣʦʢ, ʥʘ ʢʦʪʦʨʳʝ ʫʩʪʘʥʦʚʣʝʥʳ ʜʞʘʤʧʝʨʳ (ʩʤʦʪʨʠ ʈʠʩ.11). 
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͍͙͔͔͔͒ͦͨͪ͟͡Ό;͔͊ͭ͡Ύ 

˽ͦ͒;͙͔ͤͤͤ·͚ ͍ͻͦ͒ 

ˤ  ˾

 

ˤ  ˾
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ʈʠʩ.10 ʉʭʝʤʘ ʧʦʜʢʣʶʯʝʥʠʷ ʧʝʨʝʢʣʶʯʘʪʝʣʷ ʚʠʜʝʦʩʠʛʥʘʣʘ CVP-3 

ʅʘ ʧʣʘʪʝ ʧʝʨʝʛʦʚʦʨʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʦʙʦʟʥʘʯʝʥʳ ʮʠʬʨʳ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʦʟʠʮʠʷʤ 
ʜʞʘʤʧʝʨʦʚ. ʅʝʣʴʟʷ ʧʨʦʛʨʘʤʤʠʨʦʚʘʪʴ ʥʦʤʝʨ ʧʝʨʝʛʦʚʦʨʥʦʡ ʪʨʫʙʢʠ ʢʘʢ ç0è (ʫʜʘʣʝʥʠʝ 
ʚʩʝʭ ʜʞʘʤʧʝʨʦʚ)! ʅʘʧʨʠʤʝʨ: ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʪʴ ʥʦʤʝʨ 37 ʩʣʝʜʫʝʪ 
ʧʦʩʪʘʚʠʪʴ ʜʞʘʤʧʝʨʳ ʥʘ ʚʠʣʢʠ 1, 4, 32 (1 + 4 + 32 = 37). 
ɺ ʟʘʢʣʶʯʝʥʠʠ ʥʘʜʦ ʧʦʜʢʣʶʯʠʪʴ ʧʨʦʚʦʜʘ ʢ ʟʘʞʠʤʘʤ  ʧʝʨʝʛʦʚʦʨʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ L+, L- 
, ʩʦʙʣʜʁʘʷ ʧʦʣʷʨʥʦʩʪʴ, ʠ ʟʘʢʨʳʪʴ ʢʦʨʧʫʩ ʧʝʨʝʛʦʚʦʨʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ. ʇʝʨʝʛʦʚʦʨʥʦʝ 
ʫʩʪʨʦʡʩʪʚʦ ʛʦʪʦʚʦ ʢ ʨʘʙʦʪʝ, ʪʝʧʝʨʴ ʤʦʞʥʦ ʧʨʠʩʪʫʧʠʪʴ ʢ ʝʛʦ ʧʨʦʚʝʨʢʝ, ʧʨʠʤʝʥʷʷ 
ʧʨʦʮʝʜʫʨʫ ʈ-3. 
 
 
 
 
 

 
 

ʈʠʩ.11 ʘ). ɺʠʣʢʘ ʰʪʳʨʝʚʘʷ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʜʞʘʤʧʝʨʦʚ ʧʨʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʠ ʥʦʤʝʨʘ ʧʝʨʝʛʦʚʦʨʥʦʛʦ 

ʫʩʪʨʦʡʩʪʚʘ. ʙ). ʇʨʠʤʝʨ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʧʝʨʝʛʦʚʦʨʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʧʦʜ ʥʦʤʝʨʦʤ 37. 

6.7  ɺʚʦʜ ʜʦʤʦʬʦʥʘ ʚ ʢɻʩʧʣʫʘʪʘʮʠʶ 
ɼʦʤʦʬʦʥ ʩʧʨʦʝʢʪʠʨʦʚʘʥ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ ʦʥ ʤʦʞʝʪ ʙʳʪʴ ʩʤʦʥʪʠʨʦʚʘʥ ʠ 

ʧʦʜʢʣʶʯʥy ʦʜʥʠʤ ʤʦʥʪʘʞʥʠʢʦʤ. ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʩʤʦʥʪʠʨʦʚʘʥʳ ʚʩʝ ʵʣʝʢʪʨʦʥʥʳʝ 
ʙʣʦʢʠ, ʧʨʦʚʝʨʝʥʘ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʜʦʤʦʬʦʥʥʦʡ ʩʠʩʪʝʤʳ ʠ ʧʨʦʣʦʞʝʥʘ ʣʠʥʠʷ L+, L, 
ʤʦʞʥʦ ʧʨʠʩʪʫʧʠʪʴ ʢ ʤʦʥʪʘʞʫ ʠ ʧʨʦʚʝʨʢʝ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʧʝʨʝʛʦʚʦʨʥʳʭ 
ʫʩʪʨʦʡʩʪʚ ʠ ʚʠʜʝʦʤʦʥʠʪʦʨʦʚ. ʅʘ ʵʪʦʤ ʵʪʘʧʝ ʩʣʝʜʫʝʪ ʚʢʣʶʯʠʪʴ ʫʩʪʘʥʦʚʦʯʥʫʶ 
ʧʨʦʮʝʜʫʨʫ ʠ ʧʨʦʠʟʚʝʩʪʠ ʥʠʞʝʩʣʝʜʫʶʱʠʝ ʦʧʝʨʘʮʠʠ: 
- ɺʢʣʶʯʠʪʴ ʨʝʞʠʤ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠ ʚʳʙʨʘʪʴ ʧʨʦʮʝʜʫʨʫ ʈ-3 - (ʩʤʦʪʨʠ ʧʘʨʘʛʨʘʬ 8). 

- ʋʩʪʘʥʦʚʠʪʴ ʚʝʨʭʥʠʡ ʠ ʥʠʞʥʠʡ ʜʠʘʧʘʟʦʥ ʧʨʦʚʝʨʷʝʤʳʭ ʥʦʤʝʨʦʚ ʈ-3-1, ʈ-3-2 

ɹʣʘʛʦʜʘʨ̫ ʵʪʦʤʫ ʩʦʢʨʘʪʠʪʩ̫   ʚʨʝʤʷ,  ʥʝʦʙʭʦʜʠʤʦʝ ʥʘ  ʧʦʠʩʢ ʘʙʦʥʝʥʪʩʢʦʛʦ ʫʩʪʨʦʡʩʪʚʘ 
ʩ ʧʦʜʥʷʪʦʡ ʪʨʫʙʢʦʡ. 
- ɺʢʣʶʯʠʪʴ ʫʩʪʘʥʦʚʦʯʥʫʶ ʧʨʦʮʝʜʫʨʫ (ʈ-3-0). 

- ɺʳʡʪʠ ʠʟ ʨʝʞʠʤʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ (ʥʘʧʨʠʤʝʨ, ʯʝʨʝʟ ʧʨʦʮʝʜʫʨʫ ʈ-8). 

ʅʘ ʜʠʩʧʣʝʝ ʧʦ̫ ʚʠʪʩ̫ ʥʘʜʧʠʩʴ [U] ʠʣʠ [LOC] ʠʥʬʦʨʤʠʨʫʶʱʘʷ ʦ ʪʦʤ, ʯʪʦ 

ʫʩʪʘʥʦʚʦʯʥʘʷ ʧʨʦʮʝʜʫʨʘ ʜʝʡʩʪʚʫʝʪ, ʘ ʞʠʣʴʮʳ ʠʤʝʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʴʟʦʚʘʪʴʩ̫ 

ʜʦʤʦʬʦʥʦʤ. ʉʦʦʙʱʝʥʠʝ [LOC] ʩʦʦʙʱʘʝʪ ʦ ʪʦʤ, ʯʪʦ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʴʟʦʚʘʥʠʷ 
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ʜʦʤʦʬʦʥʦʤ ʟʘʙʣʦʢʠʨʦʚʘʥʘ. ʈʝʞʠʤ ʨʘʙʦʪʳ ʜʦʤʦʬʦʥʘ ʤʦʞʥʦ ʠʟʤʝʥʠʪʴ ʚ ʧʨʦʮʝʜʫʨʝ 

 

ʈ-3-4. ʇʦʩʣʝ ʯʝʛʦ ʚ ʢʚʘʨʪʠʨʝ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩ̫ ʧʝʨʝʛʦʚʦʨʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʠʣʠ 

ʚʠʜʝʦʤʦʥʠʪʦʨ, ʠ ʧʦʜʢʣʶʯʘʝʪʩ̫ ʢ ʣʠʥʠʠ L+, L . ʃʠʥʠʷ L+, L ʟʘʱʠʱʝʥʘ ʦʪ ʢʦʨʦʪʢʦʛʦ 

ʟʘʤʳʢʘʥʠʷ, ʥʦ ʚʩʝ-ʪʘʢʠ ʩʣʝʜʫʝʪ ʠʟʙʝʛʘʪʴ ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ ʵʪʠʭ ʧʦʚʦʜʦʚ, ʧʨʝʞʜʝ 

ʚʩʝʛʦ ʧʨʦʚʦʜʦʚ ʧʠʪʘʶʱʠʭ ʤʦʥʠʪʦʨ. ʇʦʪʦʤ ʥʘʜʦ ʧʦʜʥʷʪʴ ʪʨʫʙʢʫ ʧʝʨʝʛʦʚʦʨʥʦʛʦ 

ʫʩʪʨʦʡʩʪʚʘ, ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʚ ʢʚʘʨʪʠʨʝ ʠ ʥʘʞʘʪʴ ʢʥʦʧʢʫ ʦʪʢʨʳʚʘʥʠʷ ʟʘʤʢʘ. 

ɺʅʀʄɸʅʀɽ! 

ɺʦ ʚʨʝʤʷ ʨʝʘʣʠʟʘʮʠʠ ʵʪʦʡ ʦʧʝʨʘʮʠʠ ʥʝʣʴʟʷ ʜʝʨʞʘʪʴ ʪʨʫʙʢʫ ʚʦʟʣʝ ʫʭʘ ʪʘʢ, ʢʘʢ ʚ ʥʝʡ 
ʤʦʛʫʪ ʧʦ̫ ʚʣʷʪʴʩ̫ ʦʯʝʥʴ ʛʨʦʤʢʠʝ ʟʚʫʢʠ! ɺ ʨʝʟʫʣɹʪʘʪʝ ʵʪʦʡ ʦʧʝʨʘʮʠʠ ʙʣʦʢ 
ʵʣʝʢʪʨʦʥʠʢʠ ʥʘʯʥyʪ ʧʦʠʩʢ ʧʝʨʝʛʦʚʦʨʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʩ ʧʦʜʥʷʪʦʡ ʪʨʫʙʢʦʡ. ʇʦʩʣʝ 
ʦʙʥʘʨʫʞʝʥʠʷ ʪʘʢʦʛʦ ʧʝʨʝʛʦʚʦʨʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ, ʚ ʪʨʫʙʢʝ ʧʦ̫ ʚʠʪʩ̫ ʢʦʨʦʪʢʠʡ 
ʘʢʫʩʪʠʯʝʩʢʠʡ ʩʠʛʥʘʣ, ʠ ʪʨʫʙʢʘ ʚʦʡʜʪy ʚ ʩʚʷʟʴ ʩ ʚʳʟʳʚʥʳʤ ʧʫʣɹʪʦʤ. ʉʣʝʜʫʶʱʠʡ ʪɻʘʧ 
- ʵʪʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʩʠʛʥʘʣʘ ʚʳʟʦʚʘ. ʕʪʫ ʦʧʝʨʘʮʠʶ ʤʦʞʥʦ ʦʧʫʩʪʠʪʴ, ʧʦʚʝʩʠʚ 
ʪʨʫʙʢʫ ʧʝʨʝʛʦʚʦʨʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ. ɺ ʜʦʤʦʬʦʥʝ ʜʦʩʪʫʧʥʳ 8 ʨʘʟʥʳʭ ʩʠʛʥʘʣʦʚ ʚʳʟʦʚʘ, 
ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʪʴ ʦʪʜʝʣʴʥʦ ʜʣʷ ʢʘʞʜʦʡ ʢʚʘʨʪʠʨʳ. ʉʠʛʥʘʣ ʚʳʟʦʚʘ 
ʤʦʞʥʦ ʠʟʤʝʥʷʪʴ, ʥʘʞʠʤʘ ̫ ʧʦ ʦʯʝʨʝʜʥʦʩʪʠ ʢʥʦʧʢʫ ʦʪʢʨʳʚʘʥʠʷ ʥʘ ʧʝʨʝʛʦʚʦʨʥʦʤ 
ʫʩʪʨʦʡʩʪʚʝ. ʄʦʞʥʦ ʪʘʢ  ʞʝ ʤʝʥʷʪʴ ʛʨʦʤʢʦʩʪʴ ʚʳʟʦʚʘ, ʥʘʞʠʤʘʷ ʯʝʨʝʟ ʥʝʢʦʪʦʨʦʝ ʚʨʝʤʷ 
(0.5 ʩʝʢ.) ʥʘ ʨʳʯʘʛ, ʥʘʭʦʜʷʱʠʡʩ̫ ʥʘ ʦʩʥʦʚʘʥʠʠ ʪʨʫʙʢʠ ʧʝʨʝʛʦʚʦʨʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ. ɺ 
ʨʝʟʫʣɹʪʘʪʝ ʯʝʛʦ, ʚ ʪʨʫʙʢʝ ʙʫʜʝʪ ʧʦ̫ ʚʣʷʪʴʩ̫ ʩʠʛʥʘʣ ʚʳʟʦʚʘ. ʇʦʩʣʝ ʦʯʝʨʝʜʥʦʛʦ ʥʘʞʘʪʠʷ 
ʨʳʯʘʛʘ ʥʘʩʪʫʧʠʪ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʝ ʩʠʛʥʘʣʘ ʚʳʟʦʚʘ ʩ ʙʦʣʴʰʝʡ ʛʨʦʤʢʦʩʪʴʶ. ʇʦ̫ ʚʣʝʥʠʝ 
ʚ ʪʨʫʙʢʝ ʪʨyʭ, ʢʦʨʦʪʢʠʭ ʩʠʛʥʘʣʦʚ ʩ ʙʦʣʴʰʝʡ ʯʘʩʪʦʪʦʡ ʦʟʥʘʯʘʝʪ ʚʳʙʦʨ ʩʠʛʥʘʣʘ ʚʳʟʦʚʘ 
ʩ ʫʚʝʣʠʯʝʥʥʦʡ ʛʨʦʤʢʦʩʪʴʶ. ʇʦʩʣʝ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʚʳʙʦʨʘ ʛʨʦʤʢʦʩʪʠ ʠ ʪʦʥʘ ʚʳʟʦʚʘ, 
ʧʦʚʝʩʠʪʴ ʪʨʫʙʢʫ ʩ ʮʝʣʴʶ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʠʟʤʝʥʝʥʠʡ. ʇʦʩʣʝ ʵʪʦʛʦ ʙʣʦʢ ʵʣʝʢʪʨʦʥʠʢʠ 
ʧʝʨʝʜʘʩʪ ʩʠʛʥʘʣ ʚʳʟʦʚʘ ʚ ʧʝʨʝʛʦʚʦʨʥʦʝ ʫʩʪʨʦʡʩʪʚʦ, ʠ ʤʦʥʪʘʞʥʠʢ ʩʤʦʞʝʪ ʧʨʦʚʝʨʠʪʴ 
ʨʘʙʦʪʫ ʣʠʥʠʠ ʠ ʢʥʦʧʢʠ ʦʪʢʨʳʚʘʥʠʷ ʟʘʤʢʘ 

7  ʈʝʛʫʣʠʨʦʚʢʘ ʜʦʤʦʬʦʥʘ 
ɺʩʝ ʨʝʛʫʣʠʨʦʚʦʯʥʳʝ ʵʣʝʤʝʥʪʳ ʜʦʤʦʬʦʥʥʦʡ ʩʠʩʪʝʤʳ ʧʨʦʭʦʜʷʪ ʧʨʝʜʚʘʨʠʪʝʣʴʥʫʶ 
ʨʝʛʫʣʠʨʦʚʢʫ, ʠ ʝʩʣʠ ʵʪʦ ʥʝ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ - ʥʝ ʩʪʦʠʪ ʠʟʤʝʥʷʪʴ ʧʦʣʦʞʝʥʠʡ 
ʧʦʪʝʥʮʠʦʤʝʪʨʦʚ. ɺ ʩʠʩʪʝʤʫ ʜʦʤʦʬʦʥʘ ʚʭʦʜʷʪ ʥʠʞʝʩʣʝʜʫʶʱʠʝ ʨʝʛʫʣʠʨʦʚʦʯʥʳʝ 
ʵʣʝʤʝʥʪʳ (ʩʤʦʪʨʠ ʈʠʩ.12 ʠʥʩʪʨʫʢʮʠʠ): 
- P1 - ʨʝʛʫʣʠʨʦʚʢʘ ʛʨʦʤʢʦʩʪʠ ʚ ʛʨʦʤʢʦʛʦʚʦʨʠʪʝʣʝ ʚʳʟʳʚʥʦʛʦ ʧʫʣʴʪʘ 
- P2 - ʨʝʛʫʣʠʨʦʚʢʘ ʛʨʦʤʢʦʩʪʠ ʚ ʛʨʦʤʢʦʛʦʚʦʨʠʪʝʣʝ ʧʝʨʝʛʦʚʦʨʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ 
(ʫʩʠʣʝʥʠʝ ʤʠʢʨʦʬʦʥʘ ʚʳʟʳʚʥʦʛʦ ʧʫʣʴʪʘ) 
- P3 - ʙʘʣʘʥʩ ʣʠʥʠʠ, ʦʪʚʝʯʘʶʱʠʡ ʟʘ ʦʪʩʫʪʩʪʚʠʝ ʘʢʫʩʪʠʯʝʩʢʦʛʦ ʚʦʟʙʫʞʜʝʥʠʷ; 
ʧʦʪʝʥʮʠʦʤʝʪʨʳ ʈ1, ʈ2 ʠ ʈ3 ʥʘʭʦʜʷʪʩʷ ʚ ʙʣʦʢʝ ʵʣʝʢʪʨʦʥʠʢʠ 
- P4 - ʨʝʛʫʣʠʨʦʚʢʘ ʫʩʠʣʝʥʠʷ ʤʠʢʨʦʬʦʥʥʦʡ ʣʠʥʠʠ ʚʳʟʳʚʥʦʛʦ ʧʫʣʴʪʘ (ʧʦʪʝʥʮʠʦʤʝʪʨ 
ʥʘʭʦʜʠʪʩʷ ʚ ʚʳʟʳʚʥʦʤ ʧʫʣʴʪʝ) 
- P1 - ʫʩʠʣʝʥʠʝ ʤʠʢʨʦʬʦʥʥʦʡ ʣʠʥʠʠ ʚ ʧʝʨʝʛʦʚʦʨʥʦʤ ʫʩʪʨʦʡʩʪʚʝ (ʧʦʪʝʥʮʠʦʤʝʪʨ 
ʥʘʭʦʜʠʪʩʷ ʚ ʧʝʨʝʛʦʚʦʨʥʦʤ ʫʩʪʨʦʡʩʪʚʝ) 

ʈʝʛʫʣʠʨʦʚʢʘ ʛʨʦʤʢʦʩʪʠ ʚ ʛʨʦʤʢʦʛʦʚʦʨʠʪʝʣʝ ʚʳʟʳʚʥʦʛʦ ʧʫʣʴʪʘ ʜʦʤʦʬʦʥʘ 
ʉʫʱʝʩʪʚʫʶʪ ʜʚʘ ʨʝʛʫʣʠʨʦʚʦʯʥʳʭ ʧʦʪʝʥʮʠʦʤʝʪʨʘ ʚʣʠʷʶʱʠʭ ʥʘ ʛʨʦʤʢʦʩʪʴ ʚ ʜʠʥʘʤʠʢʝ 
ʚʳʟʳʚʥʦʛʦ ʧʫʣʴʪʘ: ʧʦʪʝʥʮʠʦʤʝʪʨ ʈ1 ʚ ʙʣʦʢʝ ʵʣʝʢʪʨʦʥʠʢʠ, ʨʝʛʫʣʠʨʫʶʱʠʡ ʫʩʠʣʝʥʠʝ 
ʩʠʛʥʘʣʘ ʧʦʩʪʫʧʘʶʱʝʛʦ ʠʟ ʧʝʨʝʛʦʚʦʨʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʠ ʧʦʪʝʥʮʠʦʤʝʪʨ ʈ1 ʚ ʢʘʞʜʦʤ 
ʧʝʨʝʛʦʚʦʨʥʦʤ ʫʩʪʨʦʡʩʪʚʝ, ʨʝʛʫʣʠʨʫʶʱʠʡ ʫʩʠʣʝʥʠʝ ʤʠʢʨʦʬʦʥʘ. ɺ ʩʣʫʯʘʝ, ʢʦʛʜʘ 
ʨʘʟʛʦʚʦʨ ʚ ʚʳʟʳʚʥʦʤ ʧʫʣʴʪʝ ʩʣʳʰʘʥ ʩʣʠʰʢʦʤ ʪʠʭʦ ʚʦ ʚʨʝʤʷ ʧʝʨʝʛʦʚʦʨʦʚ ʩ 
ʦʪʜʝʣʴʥʳʤʠ ʧʝʨʝʛʦʚʦʨʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ,  ʨʝʛʫʣʠʨʦʚʢʫ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʠʟʚʦʜʠʪʴ ʚ 
ʵʪʠʭ ʧʝʨʝʛʦʚʦʨʥʳʭ ʫʩʪʨʦʡʩʪʚʘʭ. ɺ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʨʘʟʛʦʚʦʨ ʩʣʠʰʢʦʤ ʪʠʭʠʡ ʥʝʟʘʚʠʩʠʤʦ 
ʦʪ ʪʦʛʦ, ʩ ʢʘʢʠʤ ʧʝʨʝʛʦʚʦʨʥʳʤ ʫʩʪʨʦʡʩʪʚʦʤ ʚʝʜʸʪʩʷ ʨʘʟʛʦʚʦʨ, ʨʝʛʫʣʠʨʦʚʢʫ ʥʫʞʥʦ 
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ʧʨʦʠʟʚʦʜʠʪʴ ʧʦʪʝʥʮʠʦʤʝʪʨʦʤ ʈ1 ʚ ʙʣʦʢʝ ʵʣʝʢʪʨʦʥʠʢʠ ʜʦʤʦʬʦʥʘ. 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ʈʠʩ. 12 ʈʝʛʫʣʠʨʦʚʦʯʥʳʝ ʵʣʝʤʝʥʪʳ, ʘ) ʨʝʛʫʣʠʨʦʚʢʘ ʫʩʠʣʝʥʠʷ ʤʠʢʨʦʬʦʥʘ ʚ ʚʳʟʳʚʥʦʤ ʧʫʣɹʪʝ, ʙ) 

ʨʝʛʫʣʠʨʦʚʦʯʥʳʝ ʵʣʝʤʝʥʪʳ ʙʣʦʢʘ ʵʣʝʢʪʨʦʥʠʢʠ. 

ʈʝʛʫʣʠʨʦʚʢʘ ʛʨʦʤʢʦʩʪʠ ʚ ʛʨʦʤʢʦʛʦʚʦʨʠʪʝʣʝ ʧʝʨʝʛʦʚʦʨʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ 

ɻʨʦʤʢʦʩʪʴ ʚ ʧʝʨʝʛʦʚʦʨʥʦʤ ʫʩʪʨʦʡʩʪʚʝ ʤʦʞʥʦ ʨʝʛʫʣʠʨʦʚʘʪʴ ʧʦʪʝʥʮʠʦʤʝʪʨʦʤ ʈ4 ʚ 
ʚʳʟʳʚʥʦʤ ʧʫʣʴʪʝ ʠʣʠ ʧʦʪʝʥʮʠʦʤʝʪʨʦʤ ʈ2 ʚ ʙʣʦʢʝ ʵʣʝʢʪʨʦʥʠʢʠ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ 
ʩʣʝʜʫʝʪ ʨʝʛʫʣʠʨʦʚʘʪʴ ʧʦʪʝʥʮʠʦʤʝʪʨʦʤ ʈ2, ʝʩʣʠ ʵʪʦ ʥʝ ʧʨʠʚʝʜʸʪ ʢ ʞʝʣʘʝʤʦʤʫ 
ʨʝʟʫʣʴʪʘʪʫ, ʪʦ ʧʦʪʝʥʮʠʦʤʝʪʨʦʤ ʈ4. 

ʈʝʛʫʣʠʨʦʚʢʘ ʙʘʣʘʥʩʘ 
ɽʩʣʠ ʚʦ ʚʨʝʤʷ ʧʝʨʝʛʦʚʦʨʦʚ ʠʣʠ ʫʩʪʘʥʦʚʢʠ ʪʨʫʙʢʠ ʚ ʦʩʥʦʚʘʥʠʝ ʧʦ̫ ʚʣʷʶʪʩ̫ 

ʘʢʫʩʪʠʯʝʩʢʠʝ ʠʩʢʘʞʝʥʠʷ (ʩʚʠʩʪ, ʛʫʣ ʠ ʪ.ʧ.), ʩʣʝʜʫʝʪ ʧʨʦʚʝʩʪʠ ʨʝʛʫʣʠʨʦʚʢʫ ʙʘʣʘʥʩʘ 
ʣʠʥʠʠ. ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʚʳʟʚʘʪʴ ʧʝʨʝʛʦʚʦʨʥʦʝ ʫʩʪʨʦʡʩʪʚʦ, ʨʘʩʧʦʣʦʞʝʥʥʦʝ 
ʧʨʠʤʝʨʥʦ ʚ ʩʝʨʝʜʠʥʝ ʣʠʥʠʠ L+, L- ʠ ʚʦʡʪʠ ʚ ʩʚʷʟʴ. ʉ ʧʦʤʦʱʴʶ ʧʦʪʝʥʮʠʦʤʝʪʨʦʚ ʈ1 ʠ 
ʈ2 ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʟʘʬʠʢʩʠʨʦʚʘʪʴ ʪʨʝʙʫʝʤʫʶ ʛʨʦʤʢʦʩʪʴ ʧʝʨʝʛʦʚʦʨʦʚ ʚ ʦʙʦʠʭ 
ʥʘʧʨʘʚʣʝʥʠʷʭ. ʇʦʩʨʝʜʩʪʚʦʤ ʧʦʪʝʥʮʠʦʤʝʪʨʘ ʈ3 ʥʘʡʪʠ ʜʚʝ ʪʦʯʢʠ ʚʦʟʙʫʞʜʝʥʠʷ 
(ʥʠʞʥʶʶ ʠ ʚʝʨʭʥʶʶ), ʠ ʟʘʬʠʢʩʠʨʦʚʘʪʴ  ʧʦʣʦʞʝʥʠʝ ʧʦʪʝʥʮʠʦʤʝʪʨʘ ʚ ʩʝʨʝʜʠʥʝ ʤʝʞʜʫ 
ʵʪʠʤʠ ʪʦʯʢʘʤʠ. ʋʛʦʣ ʧʦʚʦʨʦʪʘ ʈ3 ʤʝʞʜʫ ʜʚʫʤʷ ʪʦʯʢʘʤʠ ʚʦʟʙʫʞʜʝʥʠʷ ʜʦʣʞʝʥ ʙʳʪʴ ʥʝ 
ʤʝʥʝʝ 45Á. ɽʩʣʠ ʵʪʦʪ ʫʛʦʣ ʟʘʤʝʪʥʦ ʤʝʥʴʰʝ, ʩʣʝʜʫʝʪ ʥʝʩʢʦʣʢɹʦ ʫʤʝʥʴʰʠʪʴ ʛʨʦʤʢʦʩʪʴ 
ʤʠʢʨʦʬʦʥʘ  ʠ ʛʨʦʤʢʦʛʦʚʦʨʠʪʝʣʷ. ɽʩʣʠ ʚ ʥʝʢʦʪʦʨʳʭ ʧʝʨʝʛʦʚʦʨʥʳʭ ʫʩʪʨʦʡʩʪʚʘʭ 
ʦʩʪʘʶʪʩ̫ ʘʢʫʩʪʠʯʝʩʢʠʝ ʠʩʢʘʞʝʥʠʷ, ʩʣʝʜʫʝʪ ʫʤʝʥʴʰʠʪʴ ʫʩʠʣʝʥʠʝ ʧʦʪʝʥʮʠʦʤʝʪʨʦʤ ʈ1 
ʥʘ ʧʣʘʪʝ ʧʝʨʝʛʦʚʦʨʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ. 

 

8  ʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʜʦʤʦʬʦʥʘ 
ʇʨʦʛʨʘʤʤʘ ʫʧʨʘʚʣʝʥʠʷ ʜʦʤʦʬʦʥʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʚʢʣʶʯʘʝʪ 9 ʧʨʦʮʝʜʫʨ, ʢʦʪʦʨʳʝ 

ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʟʤʝʥʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʚʣʠʷʶʱʠʭ ʥʘ ʨʘʙʦʪʫ ʚʩʝʡ ʜʦʤʦʬʦʥʥʦʡ 
ʩʠʩʪʝʤʳ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʠʟʤʝʥʠʪʴ ʫʩʪʘʥʦʚʢʠ ʮʝʥʪʨʘʣʴʥʦʛʦ ʙʣʦʢʘ ʵʣʝʢʪʨʦʥʠʢʠ, 
ʩʣʝʜʫʝʪ ʚʦʡʪʠ ʚ ʨʝʞʠʤ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ɼʣʷ ʵʪʦʛʦ ʥʘʜʦ ʧʷʪʠʢʨʘʪʥʦ ʢʦʩʥʫʪʴʩ̫ 
ʧʦʣʷ, ʦʙʦʟʥʘʯʝʥʥʦʛʦ ʩʠʤʚʦʣʦʤ ʢʣʶʯʘ. ʂʦʛʜʘ ʥʘ ʜʠʩʧʣʝʝ ʧʦ̫ ʚʷʪʩ̫ ʯʝʪʳʨʝ 
ʛʦʨʠʟʦʥʪʘʣʴʥʳʝ ʯʝʨʪʳ, ʥʘʜʦ ʥʘʙʨʘʪʴ 4ʭ ʟʥʘʯʥʳʡ ʩʝʨʠʡʥʦʡ ʥʦʤʝʨ ʙʣʦʢʘ ʵʣʝʢʪʨʦʥʠʢʠ. 
ʕʪʦʪ ʥʦʤʝʨ ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʥʘ ʥʘʢʣʝʡʢʝ, ʥʘʭʦʜʷʱʝʡʩ̫ ʥʘ ʙʣʦʢʝ ʵʣʝʢʪʨʦʥʠʢʠ, ʥʘ 
ʧʨʦʮʝʩʩʦʨʝ ʙʣʦʢʘ ʵʣʝʢʪʨʦʥʠʢʠ ʠʣʠ ʚ ʪʘʙʣʠʮʝ ʢʦʜʦʚ ʟʘʤʢʘ. ɽʩʣʠ ʟʘʨʘʥʝʝ ʙʳʣ 
ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʥ ʢʣʶʯ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ, ʪʦ ʚʤʝʩʪʦ ʚʚʝʜʝʥʠʷ ʢʦʜʘ ʤʦʞʥʦ 
ʧʨʠʢʦʩʥʫʪʴʩ̫ ʢ ʩʯʠʪʳʚʘʶʱʝʤʫ ʫʩʪʨʦʡʩʪʚʫ ʵʪʠʤ ʢʣʶʯʦʤ. 
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ʈʠʩ.13 ɺʢʣʶʯʝʥʠʝ ʨʝʞʠʤʘ  ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. 

 

ɺ ʩʣʫʯʘʝ, ʝʩʣʠ ʩʝʨʠʡʥʳʡ ʥʦʤʝʨ ʙʣʦʢʘ ʵʣʝʢʪʨʦʥʠʢʠ ʧʨʘʚʠʣʴʥʳʡ ʠʣʠ ʝʩʣʠ ʢ 
ʩʯʠʪʳʚʘʶʱʝʤʫ ʫʩʪʨʦʡʩʪʚʫ ʧʨʠʢʦʩʥʫʪʴʩ̫ ʢʣʶʯʦʤ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ, ʥʘ ʜʠʩʧʣʝʝ 
ʧʦ̫ ʚʠʪʩ̫ ʩʠʤʚʦʣ çʈ-_.è , ʩʦʦʙʱʘʶʱʠʡ ʦ ʪʦʤ, ʯʪʦ ʜʦʤʦʬʦʥ ʥʘʭʦʜʠʪʩ̫ ʚ ʛʣʘʚʥʦʤ ʤʝʥʶ 
ʨʝʞʠʤʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. 
ɺʅʀʄɸʅʀɽ: ʉʝʨʠʡʥʳʡ ʥʦʤʝʨ ʧʦ̫ ʚʣʷʝʪʩ̫ ʪʘʢʞʝ ʥʘ ʠʥʜʠʢʘʪʦʨʝ ʚʳʟʳʚʥʦʛʦ 

ʧʫʣʴʪʘ  ʚ ʥʘʯʘʣʝ ʧʨʦʮʝʩʩʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʟʘʚʦʜʩʢʠʭ ʥʘʩʪʨʦʝʢ. 
ɺ ʨʝʞʠʤʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʜʦʩʪʫʧʥʳ 9 ʧʨʦʮʝʜʫʨ, ʚ ʨʘʤʢʘʭ ʢʦʪʦʨʳʭ ʤʦʞʥʦ 
ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʟʥʘʯʝʥʠʷ ʦʯʝʨʝʜʥʳʭ ʧʘʨʘʤʝʪʨʦʚ. ɺ ʧʨʦʮʝʜʫʨʘʭ ʈ1 ʠ ʈ2 ʧʝʨʝʢʣʶʯʝʥʠʝ 
ʥʘ ʦʯʝʨʝʜʥʳʝ ʧʘʨʘʤʝʪʨʳ ʦʩʫʱʝʩʪʚʣʷʝʪʩ̫ ʩ ʧʦʤʦʱʴʶ çʢʣʘʚʠʰè 1,4,7 (ʧʝʨʝʤʦʪʢʘ 
ʥʘʟʘʜ) ʠ 3,6,9 (ʧʝʨʝʤʦʪʢʘ ʚʧʝʨʜy). ʉ ʧʦʤʦʱʴʶ ʧʨʠʤʝʥʝʥʠʷ çʢʣʘʚʠʰʠè 2 ʤʦʞʥʦ 
ʧʨʦʚʝʩʪʠ ʧʨʦʩʤʦʪʨ ʘʢʪʫʘʣʴʥʦ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʜʣʷ ʜʘʥʥʦʛʦ ʧʘʨʘʤʝʪʨʘ. 
ʈʝʜʘʢʪʠʨʦʚʘʥʠʝ ʟʥʘʯʝʥʠʡ ʧʘʨʘʤʝʪʨʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦʩʣʝ ʥʘʙʦʨʘ çʢʣʘʚʠʰʠè ʩ 
ʩʠʤʚʦʣʦʤ [ʂʃʖʏ]. ɺ ʨʝʞʠʤʝ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʥʘ ʜʠʩʧʣʝʝ ʧʦ̫ ʚʠʪʩ̫ ʤʝʨʮʘʶʱʝʝ, 
ʘʢʪʫʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ. ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʵʪʦ ʟʥʘʯʝʥʠʝ ʠʟʤʝʥʠʪʴ ʩʣʝʜʫʝʪ 
ʥʘʙʨʘʪʴ ʥʘ ʢʣʘʚʠʘʪʫʨʝ ʥʦʚʦʝ ʟʥʘʯʝʥʠʝ ʠʣʠ ʩʪʝʨʝʪʴ çʢʣʘʚʠʰʝʡè [ʉ] ʩʪʘʨʦʝ ʠ ʚʚʝʩʪʠ 
ʥʦʚʦʝ ʟʥʘʯʝʥʠʝ. ʌʫʥʢʮʠʠ çʢʣʘʚʠʰʝʡè ʚ ʨʝʞʠʤʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʫʢʘʟʘʥʳ ʥʘ 
ʨʠʩʫʥʢʝ ʥʠʞʝ. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ʈʠʩ. 14 ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ çʢʣʘʚʠʰʠè ʚ ʨʝʞʠʤʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. 

ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ çʢʣʘʚʠʰʘè [ʂʃʖʏ] ʩʣʫʞʠʪ ʜʣʷ ʧʝʨʝʢʣʶʯʝʥʠʷ ʚ ʨʝʞʠʤ 
ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʠ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʚʚʝʜʝʥʥʳʭ ʟʥʘʯʝʥʠʡ. ʉ ʧʦʤʦʱʴʶ 
çʢʣʘʚʠʰʠè [ʂʃʖʏ] ʤʦʞʥʦ ʚʝʨʥʫʪʴʩ̫ ʥʘ ʫʨʦʚʝʥʴ ʛʣʘʚʥʦʛʦ ʤʝʥʶ (ʥʘ ʜʠʩʧʣʝʝ 
ʧʦʷʚʣʷʝʪʩʷ ʩʦʦʙʱʝʥʠʝ çʈ-. è). ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʚʳʡʪʠ ʠʟ ʨʝʞʠʤʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, 
ʥʘʜʦ ʚʝʨʥʫʪʩ̫ ʚ ʛʣʘʚʥʦʝ ʤʝʥʶ çʈ-.è ʠ ʚʦʩʧʦʣʴʟʦʚʘʚʰʠʩʴ çʢʣʘʚʠʰʝʡè [ʉ]. ɺ 
ʜʘʣʴʥʝʡʰʝʡ ʯʘʩʪʠ ʠʥʩʪʨʫʢʮʠʠ ʦʧʠʩʳʚʘʶʪʩ̫ ʧʨʦʮʝʜʫʨʳ, ʜʦʩʪʫʧʥʳʝ ʚ ʨʘʤʢʘʭ ʨʝʞʠʤʘ 
ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʜʦʤʦʬʦʥʘ.  

уΦ ˽˾˻˥˾ˢ˸˸ˮ˾˻ˤˢ˹ˮ˩ ˨˻˸˻̅˻˹ˢ 

ˤ͔͙ͫͭ ͨͦ ͦ;͔͔͙ͪ͒ п ͼ͙ͺͪ· ͦ͒͊͟ 

˽ͪͦͫͣͦͭͪ ͎͊͒͊ͤͤͦͦ͘ 

ͤ͊͘;͔͙ͤΎ 
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      P-1 ʈʘʙʦʯʠʝ ʧʘʨʘʤʝʪʨʳ ʜʦʤʦʬʦʥʥʦʡ ʩʠʩʪʝʤʳ 

 
 
 
 
 

1.ʉʦʦʙʱʝʥʠʝ ʧʦʷʚʣʷʶʱʝʝʩʷ ʥʘ ʜʠʩʧʣʝʝ ʚʳʟʳʚʥʦʛʦ ʧʫʣʴʪʘ. 2. ʅʘʟʚʘʥʠʝ ʧʘʨʘʤʝʪʨʘ. 3.ɺʦʟʤʦʞʥʳʝ ʟʥʘʯʝʥʠʷ 

ʧʘʨʘʤʝʪʨʘ. 4.ʉʪʘʥʜʘʨʪʥʦʝ ʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ, ʫʩʪʘʥʦʚʣʝʥʥʦʝ ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ. 5.ʈʝʞʠʤ ʨʘʙʦʪʳ ʙʣʦʢʘ 

ʵʣʝʢʪʨʦʥʠʢʠ (ʛʣʘʚʥʳʡ ʅ, ʧʦʜʯʠʥʸʥʥʳʡ U) ʚ ʢʦʪʦʨʦʤ ʚʦʟʤʦʞʥʦ ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ. 6.ʆʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʘ. 
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ʈʘʙʦʯʠʡ  ʨʝʞʠʤ ʙʣʦʢʘ 
ʵʣʝʢʪʨʦʥʠʢʠ 

 
 
 
 
 
 
 
 

 
0,1 

 
 
 
 
 
 
 
 
 
0 

 
 
 
 
 
 
 
 
 
U,H 

ɹʣʦʢ ʵʣʝʢʪʨʦʥʠʢʠ ʜʦʤʦʬʦʥʘ ʤʦʞʝʪ ʦʙʩʣʫʞʠʚʘʪʴ 
ʛʣʘʚʥʳʡ ʚʭʦʜ (ʥʘʧʨʠʤʝʨ, ʚʭʦʜ ʚ ʦʛʨʘʞʜʝʥʠʠ) ʠʣʠ 
ʧʦʜʯʠʥʸʥʥʳʝ ʚʭʦʜ  r (ʧʦʜʲʝʟʜʳ). ʀʟʥʘʯʘʣʴʥʦ, ʙʣʦʢ 
ʵʣʝʢʪʨʦʥʠʢʠ ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʥ, ʢʘʢ ʙʣʦʢ, ʢʦʪʦʨʳʡ 
ʦʙʩʣʫʞʠʚʘʝʪ ʧʦʜʯʠʥʸʥʥʳʡ ʚʭʦʜ, - ʨʘʙʦʪʘʝʪ ʚ ʨʝʞʠʤʝ U 
ʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ "0". ʋʩʪʘʥʦʚʢʘ ʧʘʨʘʤʝʪʨʘ ʥʘ 
ʟʥʘʯʝʥʠʝ "1" ʚʟrʳʚʘʝʪ ʩʦʩʪʦ̫ ʥʠʝ, ʚ ʢʦʪʦʨʦʤ ʙʣʦʢ 
ʵʣʝʢʪʨʦʥʠʢʠ ʦʙʩʣʫʞʠʚʘʝʪ ʛʣʘʚʥʳʡ ʚʭʦʜ, ʨʘʙʦʪʘ ʚ 
ʨʝʞʠʤʝ ʅ. 
ʀʟʤʝʥʝʥʠʝ ʨʘʙʦʯʝʛʦ ʨʝʞʠʤʘ ʙʣʦʢʘ ʵʣʝʢʪʨʦʥʠʢʠ 

(ʥʘʧʨʠʤʝʨ, ʨʘʙʦʪʘʶʱʝʛʦ ʧʨʝʞʜʝ ʚ ʨʝʞʠʤʝ ʅ) ʚʣʝʯʸʪ ʟʘ 

ʩʦʙʦʡ ʧʦʪʝʨʶ ʥʝʢʦʪʦʨʳʭ ʜʘʥʥʳʭ, ʚ  ʪʦʤ ʯʠʩʣʝ 

ʟʘʧʠʩʘʥʥʳʭ ʚ ʧʘʤʷʪʠ ʥʦʤʝʨʦʚ ʵʣʝʢʪʨʦʥʥʳʭ ʢʣʶʯʝʡ. 

ʇʦʵʪʦʤʫ ʩʣʝʜʫʝʪ ʧʨʠʤʝʥʷʪʴ ʵʪʫ ʬʫʥʢʮʠʶ ʦʯʝʥʴ 

ʚʥʠʤʘʪʝʣʴʥʦ. ʇʦʩʣʝ ʠʟʤʝʥʝʥʠʷ ʪʠʧʘ ʙʣʦʢʘ ʵʣʝʢʪʨʦʥʠʢʠ 

ʩʣʝʜʫʝʪ ʦʩʫʱʝʩʪʚʠʪʴ ʦʧʝʨʘʮʠʶ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ 

ʠʩʭʦʜʥʳʭ ʧʘʨʘʤʝʪʨʦʚ (ʟʘʚʦʜʩʢʠʭ ʫʩʪʘʥʦʚʦʢ). 

ʇʦʜʨʦʙʥʘʷ ʠʥʬʦʨʤʘʮʠʷ  ʧʨʠʚʝʜʝʥʘ ʚ ʧʫʥʢʪʝ 10. 

 
tOc 

ɼʣʠʪʝʣʴʥʦʩʪʴ ʦʞʠ- 

ʜʘʥʠʷ ʥʘ ʧʦʜʥʷʪʠʝ 

ʪʨʫʙʢʠ ʚ ʩʝʢʫʥʜʘʭ 

 
10...255 

 
30 

 
U,H 

ʇʘʨʘʤʝʪʨ ʦʧʨʝʜʝʣʷʝʪ ʚʨʝʤʷ ʚ ʩʝʢʫʥʜʘʭ ʚ ʪʝʯʝʥʠʠ 
ʢʦʪʦʨʦʛʦ ʤʦʞʝʪ ʙʳʪʴ ʩʥʷʪʘ ʪʨʫʙʢʘ ʠ ʫʩʪʘʥʦʚʣʝʥʘ ʩʚʷʟʴ 
ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʚʳʟʦʚʘ. 

 
 
tro 

 
 
ɼʣʠʪʝʣʴʥʦʩʪʴ ʨʘʟ- 

ʛʦʚʦʨʘ 

 
 
 
10...255 

 
 
 
120 

 
 
 
U,H 

ɼʣʠʪʝʣʴʥʦʩʪʴ ʨʘʟʛʦʚʦʨʘ ʧʦʩʣʝ ʧʦʜʥʷʪʠʷ ʪʨʫʙʢʠ, 
ʦʛʨʘʥʠʯʝʥʘ ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʥʥʳʤ ʚʨʝʤʝʥʝʤ. ɿʘ 10 
ʩʝʢʫʥʜ ʜʦ ʠʩʪʝʯʝʥʠʷ ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʥʥʦʡ 
ʜʣʠʪʝʣʴʥʦʩʪʠ ʨʘʟʛʦʚʦʨʘ, ʚ ʪʨʫʙʢʝ ʧʦ̫ ʚʷʪʩ̫ ʟʚʫʢʦʚʳʝ 
ʩʠʛʥʘʣʳ, ʩʦʦʙʱʘʶʱʠʝ ʦ ʙʣʠʟʢʦʤ ʧʨʝʢʨʘʱʝʥʠʠ 
ʩʦʝʜʠʥʝʥʠʷ. 

ʊʦʥʘʣʴʥʦʩʪʴ ʚʳʟʦʚʘ 
ʉʠʛʥʘʣ ʚʳʟʦʚʘ ʩʦʩʪʦʠʪ ʠʟ ʪʨʭy ʪʦʥʦʚ ʨʘʟʥʦʡ ʯʘʩʪʦʪʳ (F0, F1, F2) ʧʦʷʚʣʷʶʱʠʭʩʷ ʧʦ ʦʯʝʨʜyʥʦʩʪʠ ʚ ʦʧʨʝʜʝʣʥyʥʦʝ 
ʚʨʝʤʷ (tld), ʧʦʩʣʝ ʯʝʛʦ ʥʘʩʪʫʧʘʝʪ ʧʘʫʟʘ (tʈɸ) - ʚʩy ʵʪʦ ʦʧʨʝʜʝʣʷʝʪ ʧʦʣʥʳʡ ʮʠʢʣ ʚʳʟʦʚʘ. ʄʦʞʥʦ ʫʩʪʘʥʦʚʠʪʴ 
ʣʶʙʳʝ ʧʨʦʧʦʨʮʠʠ ʤʝʞʜʫ ʚʨʝʤʝʥʝʤ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ ʩʠʛʥʘʣʘ, ʠ ʩʣʝʜʫʶʱʠʤ ʟʘ ʥʠʤ ʧʝʨʝʨʳʚʦʤ. ɹʣʘʛʦʜʘʨʷ ʵʪʦʤʫ 
ʤʦʞʥʦ ʬʦʨʤʠʨʦʚʘʪʴ ʟʚʫʢʦʚʦʡ ʩʠʛʥʘʣ ʚʳʟʦʚʘ ʧʝʨʝʛʦʚʦʨʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ. 
 

 
 
t1d 

 

ɼʣʠʪʝʣʴʥʦʩʪʴ 
ʩʠʛʥʘʣʘ 

 
10...255 

 
100 

 
U,H 

ɼʣʠʪʝʣʴʥʦʩʪʴ  ʩʠʛʥʘʣʘ ʩʦʩʪʦ̫ ʱʝʛʦ ʠʟ ʮʠʢʣʠʯʝʩʢʠ 
ʧʦʚʪʦʨ̫ ʶʱʠʭʩ̫ ʪʦʥʦʚ F1, F2, F3 ʚʳʨʘʞʝʥʥʘʷ ʚ 
ʤʠʣʣʠʩʝʢʫʥʜʘʭ (ʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ ʭ10ʤʩ). 

 

tPA 
ɼʣʠʪʝʣʴʥʦʩʪʴ 

ʧʝʨʝʨʳʚʘ 
20...255 150 U,H ʇʘʫʟʘ, ʥʘʩʪʫʧʘʶʱʘʷ ʧʦʩʣʝ ʩʠʛʥʘʣʘ, ʚʳʨʘʞʝʥʥʘʷ ʚ 

ʤʠʣʣʠʩʝʢʫʥʜʘʭ (ʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ ʭ10ʤʩ). 

ɿʘʧʠʨʘʶʱʝʝ ʫʩʪʨʦʡʩʪʚʦ ï ʵʣʝʢʪʨʦʟʘʱʸʣʢʘ ʠʣʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʡ ʟʘʤʦʢ 

 
trY 

ɺʨʝʤʷ 
ʨʘʟʙʣʦʢʠʨʦʚʘʥʠʷ 
ʟʘʧʠʨʘʶʱʝʛʦ 
ʫʩʪʨʦʡʩʪʚʘ 

 
1...31 

 
5 

 
U,H 

.  
ɺʨʝʤʷ ʚ ʪʝʯʝʥʠʠ ʢʦʪʦʨʦʛʦ ʙʫʜʝʪ ʨʘʟʙʣʦʢʠʨʦʚʘʥʦ 
ʟʘʧʠʨʘʶʱʝʝ ʫʩʪʨʦʡʩʪʚʦ 

 
 
 
 
FrY 

 
 
ʏʘʩʪʦʪʘ ʥʘʧʨ̫ʞʝ- 

ʥʠʷ  ʧʠʪʘʶʱʝʛʦ 

ʵʣʝʢʪʨʦʟʘʱʣyʢʫ ʠ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʡ 

ʟʘʤʦʢ - ʚ ɻʮ 

 
 
 
 
0...200 

 
 
 
 
0 

 
 
 
 
U,H 

ʕʣʝʢʪʨʦʟʘʱʣyʢʘ ʧʠʪʘʝʤʘʷ ʠʤʧʫʣʴʩʥʳʤ ʥʘʧʨʷʞʝʥʠʝʤ ʩ 
ʯʘʩʪʦʪʦʡ ʜʦ 200ɻʮ ʚʳʜʘʪy ʭʘʨʘʢʪʝʨʥʳʡ ʟʚʫʢ (ʛʫʜʝʥʠʝ), 
ʢʦʪʦʨʳʡ ʩʠʛʥʘʣʠʟʠʨʫʝʪ ʦʪʢʨʳʚʘʥʠʝ ʜʚʝʨʠ. ʋʩʪʘ- ʥʦʚʣʝʥʠʝ 
ʟʥʘʯʝʥʠʷ ʵʪʦʛʦ ʧʘʨʘʤʝʪʨʘ ʥʘ "0"ʩʜʝʣʘʝʪ ʚʦʟ- ʤʦʞʥʦ 
ʙʝʩʰʫʤʥʫʶ ʨʘʙʦʪʫ ʵʣʝʢʪʨʦʟʘʱʣyʢʠ (ʵʣʝʢʪʨʦ- ʟʘʱyʣʢʘ ʙʫʜʝʪ  
ʧʠʪʘʪʴʩ̫ ʧʦʩʪʦ̫ ʥʥʳʤ ʥʘʧʨʷʞʝʥʠʝʤ). ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 
ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʟʘʤʢʘ ʵʪʦʪ ʧʘʨʘʤʝʪʨ ʪʘʢʞʝ 
ʫʩʪʘʥʘʚʣʠʚʘʝʪʩ̫ ʥʘ "0". 

уΦ ˽˾˻˥˾ˢ˸˸ˮ˾˻ˤˢ˹ˮ˩ ˨˻˸˻̅˻˹ˢ 
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  CAin 

ʆʙʩʣʫʞʠʚʘʥʠʝ 

ʚʳʭʦʜʘ ʚʠʜʝʦ 

 
  0é1234 

 
   0 

 
   U 

ɺʳʭʦʜʳ ʧʝʨʝʢʣʶʯʘʪʝʣʷ ʚʠʜʝʦʩʠʛʥʘʣʘ CVP-X ʫʧʨʘʚʣʷʶʪʩʷ 
ʙʣʦʢʦʤ ʵʣʝʢʪʨʦʥʠʢʠ. ɿʥʘʯʝʥʠʝ ç0è ʦʙʦʟʥʘʯʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 
ʧʝʨʝʢʣʶʯʘʪʝʣʷ CVP-3. ɿʥʘʯʝʥʠʝ ç1234è ʦʙʦʟʥʘʯʘʝʪ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʝʨʝʢʣʶʯʘʪʝʣʷ ʚʠʜʝʦʩʠʛʥʘʣʘ CVP-2. ʎʠʬʨʳ 
1,2,3,4 ʦʙʦʟʥʘʯʘʶʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʚʭʦʜʳ ʧʝʨʝʢʣʶʯʘʪʝʣʷ. 
ʅʘʧʨʠʤʝʨ CAin = 124 - ʠʟʦʙʨʘʞʝʥʠʝ ʩ ʚʭʦʜʘ 1 - ʙʣʦʢ 
ʵʣʝʢʪʨʦʥʠʢʠ ʅ, ʠʟʦʙʨʘʞʝʥʠʝ ʩ ʚʭʦʜʘ 2 - ʙʣʦʢ  ʵʣʝʢʪʨʦʥʠʢʠ U, 
ʠʟʦʙʨʘʞʝʥʠʝ ʩ ʚʭʦʜʘ 4 - ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʚʠʜʝʦʢʘʤʝʨʘ. 

 
  CAtP 

ʀʥʪʝʨʚʘʣ 

ʧʝʨʝʢʣʶʯʝʥʠʷ 

ʠʟʦʙʨʘʞʝʥʠʷ ʩ 

ʚʠʜʝʦʢʘʤʝʨ. 

 
  0é.10 

 
   3 

 
  U 

ʀʥʪʝʨʚʘʣ ʧʝʨʝʢʣʶʯʝʥʠʷ ʠʟʦʙʨʘʞʝʥʠʡ ʩ ʚʠʜʝʦʢʘʤʝʨ 
ʧʦʜʢʣʶʯʝʥʥʳʭ ʢ ʧʝʨʝʢʣʶʯʘʪʝʣʶ ʚʠʜʝʦʩʠʛʥʘʣʘ CVP-X. ɽʩʣʠ 
ʚ ʞʜʫʱʝʤ ʨʝʞʠʤʝ ʥʘʞʘʪʴ ʢʥʦʧʢʫ ʧʨʦʩʤʦʪʨʘ ʥʘ ʤʦʥʠʪʦʨʝ, ʪʦ 
ʥʘ ʵʢʨʘʥʝ ʙʫʜʫʪ ʧʦʷʚʣʷʪʴʩʷ ʠʟʦʙʨʘʞʝʥʠʷ ʩ ʢʘʤʝʨ 
ʧʦʜʢʣʶʯʸʥʥʳʭ ʢ ʧʝʨʝʢʣʶʯʘʪʝʣʶ, ʩ ʟʘʜʘʥʥʳʤ ʠʥʪʝʨʚʘʣʦʤ 
CAtP. 

 

ɺʠʜ ʥʫʤʝʨʘʮʠʠ 
 
 
 
 
nbL 

 
 
 
 
ʅʦʤʝʨ ʟʜʘʥʠʷ 

 
 
 
 
0...9998 

 
 
 
 
0 

 
 
 
 

U 

ɿʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ ʜʦʣʞʥʦ ʙʳʪʴ ʙʦʣʴʰʝ ʥʫʣʷ. ʋʩʪʘʥʘʚʣʠ- 

ʚʘʝʪʩ̫ ʩʦʛʣʘʩʥʦ ʥʦʤʝʨʫ ʟʜʘʥʠʷ ʠʣʠ ʧʦʜʲʝʟʜʘ ʚ ʧʦʜʯʠʥʝʥʥʦʤ 

ʙʣʦʢʝ ʵʣʝʢʪʨʦʥʠʢʠ ʠ ʚʢʣʶʯʘʝʪ ʨʝʞʠʤ ʨʘʙʦʪʳ ʩ ʥʫʤʝʨʘʮʠʝʡ 

ʟʜʘʥʠʡ. ɼʣʷ ʧʨʘʚʠʣʴʥʦʡ ʨʘʙʦʪʳ ʚ ʵʪʦʤ ʨʝʞʠʤʝ ʩʣʝʜʫʝʪ 

ʚʢʣʶʯʠʪʴ ʨʝʞʠʤ ʨʘʙʦʪʳ ʩ ʥʫʤʝʨʘʮʠʝʡ ʟʜʘʥʠʡ ʠ ʚ ʙʣʦʢʝ 

ʵʣʝʢʪʨʦʥʠʢʠ, ʦʙʩʣʫʞʠʚʘʶʱʝʤ ʛʣʘʚʥʳʡ ʚʭʦʜ. ʇʦʜʨʦʙʥʘʷ 

ʠʥʬʦʨʤʘʮʠʷ ʧʨʠʚʝʜʝʥʘ ʚ ʧʫʥʢʪʝ 4 ï (ʩʤʦʪʨʠ ʧʦʜʧʫʥʢʪ 4.4). 

 
Pnu 

 
ʉʤʝʱʝʥʠʝ ʜʠʘʧʘʟʦ- 

ʥʘ 

 
0...9998 

 
0 

 
U 

ʇʘʨʘʤʝʪʨ ʧʨʠʤʝʥʷʝʪʩ̫   ʚ ʧʦʨ̫ ʜʢʝ ʥʫʤʝʨʘʮʠʠ ʩʦ ʩʤʝʱʝʥʠʝʤ 
ʜʠʘʧʘʟʦʥʘ. ʇʦʜʨʦʙʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʧʨʠʚʝʜʝʥʘ ʚ ʧʫʥʢʪʝ 4 ï 
(ʩʤʦʪʨʠ ʧʦʜʧʫʥʢʪ 4.2) 

 
LPi 

 
ʂʦʣʠʯʝʩʪʚʦ ʢʦʤʥʘʪ 

ʥʘ ʵʪʘʞʝ 

 
0...100 

 
0 

 
U 

ʇʘʨʘʤʝʪʨ ʧʨʠʤʝʥʷʝʪʩ̫  ʚ ʧʦʨ̫ ʜʢʝ ʥʫʤʝʨʘʮʠʠ ʚ ʛʦʩʪʠʥʠʮʘʭ, 
ʚ ʢʦʪʦʨʦʤ ʥʦʤʝʨʫ ʢʦʤʥʘʪʳ ʧʨʝʜʰʝʩʪʚʫʝʪ ʮʠʬʨʘ, ʦʧʨʝʜʝʣʷʶ - 
ʱʘʷ ʵʪʘʞ, ʥʘ ʢʦʪʦʨʦʤ ʥʘʭʦʜʠʪʩ̫ ʜʘʥʥʘʷ ʢʦʤʥʘʪʘ. ʇʦʜʨʦʙʥʘʷ 
ʠʥʬʦʨʤʘʮʠʷ ʧʨʠʚʝʜʝʥʘ ʚ ʧʫʥʢʪʝ 4 ï (ʩʤʦʪʨʠ ʧʦʜʧʫʥʢʪ 4.3). 

 
 

 
 
LLo 

 
 

 
ɼʠʘʧʘʟʦʥ ʦʙʩʣʫʞʠ- 

ʚʘʝʤʳʭ ʥʦʤʝʨʦʚ - 

ʥʠʞʥʝʝ ʟʥʘʯʝʥʠʝ 

 
 

 
 
1...240 

 
 
 
 
1 

 
 
 
 

U 

ʇʘʨʘʤʝʪʨ ʧʦʟʚʦʣʷʝʪ ʫʩʪʘʥʦʚʠʪʴ ʥʠʞʥʝʝ ʟʥʘʯʝʥʠʝ ʜʠʘʧʘʟʦʥ 
ʥʦʤʝʨʦʚ ʦʙʩʣʫʞʠʚʘʝʤʳʭ ʜʦʤʦʬʦʥʦʤ. ɺ ʩʣʫʯʘʝ ʥʘʙʦʨʘ ʥʦʤʝʨʘ 
ʚʥʝ ʵʪʦʛʦ ʜʠʘʧʘʟʦʥʘ, ʥʘ ʜʠʩʧʣʝʝ ʧʦ̫ʚʠʪʩ̫ ʩʦʦʙʱʝʥʠʝ OFF . 
ʆʛʨʘʥʠʯʝʥʠʝ ʜʠʘʧʘʟʦʥʘ ʨʝʢʦʤʝʥʜʫʝʪʩ̫  ʚ ʯʘʩʪʥʦʩʪʠ ʚ ʩʣʫʯʘʝ 
ʧʨʠʤʝʥʝʥʠʷ ʜʦʤʦʬʦʥʘ ʚ ʚʝʨʩʠʠ ʩ ʥʝʩʢʦʣʴʢʠʤʠ ʚʭʦʜʘʤʠ. 
ʉʣʝʜʫʝʪ ʩʦʙʣʜʁʘʪʴ ʧʨʠʥʮʠʧ, ʯʪʦʙʳ LLo < LHi  , ʚ 
ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʤ ʩʣʫʯʘʝ ʥʘʙʦʨ ʣʶʙʦʛʦ ʥʦʤʝʨʘ ʙʫʜʝʪ ʚʳʟʳʚʘʪʴ 
ʧʦ̫ ʚʣʝʥʠʝ ʥʘ ʜʠʩʧʣʝʝ ʩʦʦʙʱʝʥʠʷ çOFFè . 

 
LHi  

ɼʠʘʧʘʟʦʥ ʦʙʩʣʫʞʠ- 

ʚʘʝʤʳʭ ʥʦʤʝʨʦʚ - 

ʚʝʨʭʥʝʝ ʟʥʘʯʝʥʠʝ 

 
1...240 

 
240 

 
U 

ʇʘʨʘʤʝʪʨ ʧʦʟʚʦʣʷʝʪ ʫʩʪʘʥʦʚʠʪʴ ʚʝʨʭʥʝʝ ʟʥʘʯʝʥʠʝ ʜʠʘʧʘʟʦʥʘ 
ʥʦʤʝʨʦʚ ʦʙʩʣʫʞʠʚʘʝʤʳʭ ʜʦʤʦʬʦʥʦʤ. 

 
LdP 

 
ʇʝʨʝʥʘʧʨʘʚʣʝʥʠʝ 

ʥʝʦʙʩʣʫʞʠʚʘʝʤʳʭ 

ʥʦʤʝʨʦʚ 

 
 
0...9998 

 
 
0 

 
 
U,H 

ʅʘ ʥʦʤʝʨ ʧʝʨʝʛʦʚʦʨʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ, ʫʢʘʟʘʥʥʦʛʦ ʢʘʢ ʟʥʘʯʝʥʠʝ 
ʧʘʨʘʤʝʪʨʘ LDP, ʙʫʜʫʪ ʧʝʨʝʥʘʧʨʘʚʣʷʪʴʩ̫  ʚʳʟʦʚʳ ʩʦ ʚʩʝʭ ʥʦ- 
ʤʝʨʦʚ, ʢʦʪʦʨʳʝ ʥʝ ʚʭʦʜʷʪ ʚ ʜʠʘʧʘʟʦʥ ʥʦʤʝʨʦʚ ʦʙʩʣʫʞʠʚʘʝʤʳʭ 
ʜʦʤʦʬʦʥʦʤ (ʩʤʦʪʨʠ ʧʫʥʢʪ 4 - ʧʦʜʧʫʥʢʪ 4.7). 

 
 
NbP 

ʅʦʤʝʨ ʙʣʦʢʘ ʵʣʝʢʪʨʦ- 

ʥʠʢʠ ʜʣʷ 

ʧʝʨʝʘʜʨʝʩʘʮʠʠ 

ʚʳʟʦʚʦʚ ʥʘ ʥʦʤʝʨʘ ʚʥʝ 

ʟʦʥʳ ʦʙʩʣʫʞʠʚʘʥʠʷ 

 
 
0...9998 

 
 
0 

 
 

H 

ʅʘ ʥʦʤʝʨ ʜʦʤʦʬʦʥʥʦʡ ʪʨʫʙʢʠ, ʫʢʘʟʘʥʥʳʡ ʧʦʜ ʟʥʘʯʝʥʠʝʤ 
ʧʘʨʘʤʝʪʨʘ LdP, ʧʦʜʢʣʶʯʸʥʥʦʡ ʢ ʙʣʦʢʫ ʵʣʝʢʪʨʦʥʠʢʠ, ʚ ʢʦʪʦʨʦʤ 
ʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ nbL ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʟʥʘʯʝʥʠʶ ʧʘʨʘʤʝʪʨʘ 
NbP, ʙʫʜʫʪ ʧʝʨʝʘʜʨʝʩʦʚʘʥʳ ʚʩʝ ʚʳʟʦʚʳ ʥʘ ʥʦʤʝʨʘ, ʢʦʪʦʨʳʝ 
ʥʘʭʦʜʷʪʩʷ ʚʥʝ ʟʦʥʳ ʦʙʩʣʫʞʠʚʘʥʠʷ ʙʣʦʢʘ ʵʣʝʢʪʨʦʥʠʢʠ. 

 
 
 
 
 
Un 

 
 
 
ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ 

ʥʦʤʝʨʘ ʚʥʝ ʟʦʥʳ  

ʦʙʩʣʫʞʠʚʘʝʤʳʭ 

ʥʦʤʝʨʦʚ 

 
 
 
 
 
0...9998 

 
 
 
 
 
0 

 
 
 
 
 

U 

n - ʥʦʤʝʨ ʚ ʧʝʨʝʜʝʣʘʭ ʦʪ 241 ʜʦ 254 

ʅʦʤʝʨ, ʚʚʝʜʸʥʥʳʡ ʚ ʢʘʯʝʩʪʚʝ ʟʥʘʯʝʥʠʷ ʜʘʥʥʦʛʦ ʧʘʨʘʤʝʪʨʘ, 

ʙʫʜʝʪ ʟʘʧʠʩʘʥ ʢʘʢ ʣʦʛʠʯʝʩʢʠʡ ʥʦʤʝʨ ʜʦʤʦʬʦʥʥʦʡ ʪʨʫʙʢʠ ʩ 

ʬʠʟʠʯʝʩʢʠʤ ʥʦʤʝʨʦʤ ʨʘʚʥʳʤ n . 

ɺʥʠʤʘʥʠʝ: ɽʩʣʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʥʦʤʝʨ ʙʫʜʝʪ ʩʦʦʪʚʝʪ- 

ʩʪʚʦʚʘʪʴ ʥʦʤʝʨʫ ʚ ʟʦʥʝ ʦʙʩʣʫʞʠʚʘʥʠʷ, ʪʦ ʥʦʤʝʨ, ʜʣʷ 

ʢʦʪʦʨʦʛʦ ʙʫʜʝʪ  ʟʘʧʠʩʘʥ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʥʦʤʝʨ ʙʫʜʝʪ 

ʷʚʣʷʪʴʩʷ ʧʨʠʦʨʠʪʝʪʥʳʤ. ʕʪʦ ʢʘʩʘʝʪʩ̫ ʪʘʢʞʝ ʣʶʙʳʭ 

ʠʥʜʠʚʠʜʫʘʣʥɹʳʭ ʥʘʩʪʨʦʝʢ. 

уΦ ˽˾˻˥˾ˢ˸˸ˮ˾˻ˤˢ˹ˮ˩ ˨˻˸˻̅˻˹ˢ 
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P-2 ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʜʦʤʦʬʦʥʥʦʡ ʩʠʩʪʝʤʳ 

1.ʉʦʦʙʱʝʥʠʝ ʧʦʷʚʣʷʶʱʝʝʩʷ ʥʘ ʜʠʩʧʣʝʝ ʚʳʟʳʚʥʦʛʦ ʧʫʣʴʪʘ. 2. ʅʘʟʚʘʥʠʝ ʧʘʨʘʤʝʪʨʘ. 3.ɺʦʟʤʦʞʥʳʝ ʟʥʘʯʝʥʠʷ 
ʧʘʨʘʤʝʪʨʘ.4. ʈʝʞʠʤ ʨʘʙʦʪʳ ʙʣʦʢʘ ʵʣʝʢʪʨʦʥʠʢʠ (ʛʣʘʚʥʳʡ ʅ, ʧʦʜʯʠʥʸʥʥʳʡ U) ʚ ʢʦʪʦʨʦʤ ʚʦʟʤʦʞʥʦ 
ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ. 5.ʆʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʘ. ʇʘʨʘʤʝʪʨʳ ʈ-2 ʤʦʛʫʪ ʧʨʠʥʠʤʘʪʴ ʟʥʘʯʝʥʠʷ: [-0-] ʠʣʠ [-1-]. 

ɿʥʘʯʝʥʠʝ [-1-] ʦʙʦʟʥʘʯʘʝʪ ʚʢʣʶʯʝʥʥʫʶ (ʘʢʪʠʚʥʫʶ) ʬʫʥʢʮʠʶ, ʘ [-0-] - ʚʳʢʣʶʯʝʥʥʫʶ (ʥʝʘʢʪʠʚʥʫʶ) ʬʫʥʢʮʠʶ.  

 
 

 

  
 
 
EAu 

ɸʢʫʩʪʠʯʝʩʢʘ ̫
ʩʠʛʥʘʣʠʟʘʮʠʷ ʟʥʘʢʘ 
ʥʘʙʠʨʘʝʤʦʛʦ ʥʘ 
ʢʣʘʚʠʘʪʫʨʝ 

 
 
1 

 
 
U,H 

 
ʅʘʙʦʨ ʣʶʙʦʛʦ ʟʥʘʢʘ ʥʘ ʢʣʘʚʠʘʪʫʨʝ ʤʦʞʝʪ ʩʦʧʨʦʚʦʞʜʘʪʴʩ̫  ʢʦʨʦʪʢʠʤʠ 
ʘʢʫʩʪʠʯʝʩʢʠʤʠ ʩʠʛʥʘʣʘʤʠ. 

 
 
 
ton 

 
ʄʥʦʛʦʪʦʥʘʣʴʥʘʷ 
ʩʠʛʥʘʣʠʟʘʮʠʷ 
ʟʥʘʢʘ 
ʥʘʙʠʨʘʝʤʦʛʦ ʥʘ 
ʢʣʘʚʠʘʪʫʨʝ 

 
 
 
1 

 
 
 
U,H 

ʅʘʙʦʨ ʢʣʘʚʠʰʠ ʤʦʞʝʪ ʩʦʧʨʦʚʦʞʜʘʪʴʩ̫  ʦʜʠʥʘʢʦʚʳʤʠ ʘʢʫʩʪʠʯʝʩʢʠʤʠ 
ʩʠʛʥʘʣʘʤʠ (ʦʜʥʦʪʦʥʘʣʴʥʘʷ ʩʠʛʥʘʣʠʟʘʮʠʷ) ʠʣʠ ʢʘʞʜʦʡ ʢʣʘʚʠʰʝ 
ʧʨʠʩʚʘʠʚʘʝʪʩ̫ ʩʠʛʥʘʣ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʯʘʩʪʦʪʳ (ʤʥʦʛʦʪʦʥʘʣʴʥʘʷ 
ʩʠʛʥʘʣʠʟʘʮʠʷ). ɼʣʷ ʧʨʠʤʝʥʝʥʠʷ ʵʪʦʡ ʬʫʥʢʮʠʠ ʪʨʝʙʫʝʪʩ̫ , ʯʪʦʙʳ ʙʳʣʦ 
ʚʧrʦʣʥʝʥʦ ʫʩʣʦʚʠʝ: ʧʘʨʘʤʝʪʨ EAu ʜʦʣʞʥʳ ʥʘʭʦʜʠʪʴʩ̫ ʚ ʩʦʩʪʦ̫ ʥʠʠ 
ʟʥʘʯʝʥʠʷ ç1è. 

 
 

dJ 

ɼʣʠʪʝʣʴʥʦʩʪʴ 

ʟʚʫʢʦʚʦʛʦ 

ʧʦʜʪʚʝʨʞʜʝʥʠʝ 

ʢʘʩʘʥʠʷ ʟʥʘʢʦʚ 

ʥʘʙʦʨʥʦʛʦ ʧʦʣʷ 

 
 
 
0 

 
 
 
U,H 

 
ɺʨʝʤʷ ʜʝʡʩʪʚʠʷ ʟʚʫʢʦʚʳʭ ʩʠʛʥʘʣʦʚ  ʧʦ̫ ʚʣʷʶʱʠʭʩ̫  ʚʦ ʚʨʝʤʷ ʚʳʙʦʨʘ 
ʟʥʘʯʝʥʠʡ ʥʘ ʢʣʘʚʠʘʪʫʨʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʨʝʤʝʥʠ ʫʜʝʨʞʠʚʘʥʠʷ ʜʘʥʥʦʛʦ 
ʟʥʘʯʝʥʠʷ, ʦʜʥʘʢʦ ʥʝ ʙʦʣʝʝ 1 ʩ. ʏʪʦʙʳ ʧʨʠʤʝʥʠʪʴ ʜʘʥʥʫʶ ʬʫʥʢʮʠʶ 
ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ ʩʣʝʜʫʶʱʝʝ ʫʩʣʦʚʠʝ EAu=1, ʘ ʪʘʢʞʝ ton=1. 

 
APo 

ɿʚʫʢʦʚʦʝ 
ʧʦʜʪʚʝʨʞʜʝʥʠʝ 
ʨʘʟʙʣʦʢʠʨʦʚʘʥʠʷ 
ʟʘʧʠʨʘʶʱʝʛʦ ʫʩʪʨ-ʚʘ 
ʫʫʩʪʨʦʡʩʪʚʘ 

 
 
0 

 
 
U,H 

ɽʩʣʠ ʧʘʨʘʤʝʪʨ ʥʘʭʦʜʠʪʩʷ ʚ ʩʦʩʪʦʷʥʠʠ ç1è, ʪʦ ʨʘʟʙʣʦʢʠʨʦʚʘʥʠʝ 
ʟʘʧʠʨʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ ʙʫʜʝʪ ʩʦʧʨʦʚʦʞʜʘʪʴʩʷ ʟʚʫʢʦʚʳʤ ʩʠʛʥʘʣʦʤ ʚ 
ʚʳʟʳʚʥʦʤ ʧʫʣʴʪʝ ʜʦʤʦʬʦʥʘ. 

 
CEn 

 
ɺʢʣʶʯʝʥʠʝ ʢʦʜʦʚʦʛʦ 
ʟʘʤʢʘ 

 
 
1 

 
 
U,H 

ɺ ʨʝʟʫʣɹʪʘʪʝ ʫʩʪʘʥʦʚʢʠ ʵʪʦʛʦ ʧʘʨʘʤʝʪʨʘ ʚ ʟʥʘʯʝʥʠʝ ç0è ʬʫʥʢʮʠʷ 
ʢʦʜʦʚʦʛʦ ʟʘʤʢʘ ʙʫʜʝʪ ʦʪʢʣʶʯʝʥʘ ʜʣʷ ʚʩʝʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʥʝʟʘʚʠʩʠʤʦ 
ʦʪ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʫʩʪʘʥʦʚʦʢ ʧʘʨʘʤʝʪʨʦʚ ʚ ʦʪʜʝʣʴʥʳʭ ʢʚʘʨʪʠʨʘʭ. 

 
 
CEd 

ʈʘʟʨʝʰʝʥʠʝ ʥʘ 
ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ 
ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ 
ʢʦʜʦʚ ʦʪʢʨʳʚʘʥʠʷ 
ʟʘʤʢʘ ʞʠʣʴʮʘʤʠ 

 
 
1 

 
 

U 

ʇʦ ʫʤʦʣʯʘʥʠʶ, ʞʠʣʴʮʳ ʠʤʝʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʟʤʝʥʠʪʴ 
ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʢʦʜ ʢʦʜʦʚʦʛʦ ʟʘʤʢʘ ʚ ʤʝʥʶ ʧʦʣʴʟʦʚʘʪʝʣʷ. ʋʩʪʘʥʦʚʢʘ 
ʵʪʦʛʦ ʧʘʨʘʤʝʪʨʘ ʚ ʟʥʘʯʝʥʠʝ ç0è ʙʣʦʢʠʨʫʝʪ ʵʪʫ ʚʦʟʤʦʞʥʦʩʪʴ ʜʣʷ ʚʩʝʭ 
ʥʦʤʝʨʦʚ ʢʚʘʨʪʠʨ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʫʩʪʘʥʦʚʦʢ. 

 
 
 
CPo 

ʈʘʟʨʝʰʝʥʠʝ ʥʘ 
ʟʚʫʢʦʚʦʝ 
ʧʦʜʪʚʝʨʞʜʝʥʠʝ 
ʧʦʣʴʟʦʚʘʥʠʷ ʠʥʜʠ- 
ʚʠʜʫʘʣʴʥʳʤ ʢʦʜʦʤ 
ʦʪʢʨʳʚʘʥʠʷ ʟʘʤʢʘ 

 
 
 
1 

 
 
 

U 

ʂʘʞʜʳʡ ʨʘʟ ʧʨʠ ʨʘʟʙʣʦʢʠʨʦʚʘʥʠʠ ʟʘʧʠʨʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ ʩ 
ʧʦʤʦɦɹʶ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʢʦʜʘ ʦʪʢʨʳʚʘʥʠʷ ʟʘʤʢʘ ʚ ʧʝʨʝʛʦʚʦʨʥʦʤ 
ʫʩʪʨʦʡʩʪʚʝ ʪʦʡ ʢʚʘʨʪʠʨʳ, ʢʦʜ ʢʦʪʦʨʦʡ ʠʩʧʦʣʴʟʫʝʪʩ̫ ʜʣʷ ʦʪʢʨʳʚʘʥʠʷ 
ʜʚʝʨʝʡ, ʧʦ̫ ʚʷʪʩ̫  ʪʨʠ ʢʦʨʦʪʢʠʭ ʟʚʫʢʦʚʳʭ ʩʠʛʥʘʣʘ. ʋʩʪʘʥʦʚʢʘ ʵʪʦʛʦ 
ʧʘʨʘʤʝʪʨʘ ʥʘ ç0è ʧʦʟʚʦʣʷʝʪ  ʚʳʢʣʶʯʠʪʴ ʵʪʫ ʩʠʛʥʘʣʠʟʘʮʠʶ ʚʦ ʚʩʝʭ 
ʧʝʨʝʛʦʚʦʨʥʳʭ ʫʩʪʨʦʡʩʪʚʘʭ. 

 
 
 
CEr 

ʈʘʟʨʝʰʝʥʠʝ ʥʘ 

ʧʦʜʪʚʝʨʞʜʝʥʠʝ 

ʧʦʣʴʟʦʚʘʥʠʷ ʦʰʠ- 

ʙʦʯʥʳʤ ʠʥʜʠʚʠ- 

ʜʫʘʣʴʥʳʤ ʢʦʜʦʤ 

ʦʪʢʨʳʚʘʥʠʷ ʟʘʤʢʘ 

 
 
 
0 

 
 
 

U 

ɺ ʩʣʫʯʘʝ ʥʘʙʦʨʘ ʦʰʠʙʦʯʥʦʛʦ ʢʦʜʘ ʢʦʜʦʚʦʛʦ ʟʘʤʢʘ ʚ ʧʝʨʝʛʦʚʦʨʥʦʤ 
ʫʩʪʨʦʡʩʪʚʝ, ʫʩʪʘʥʦʚʣʝʥʥʦʤ ʚ ʢʚʘʨʪʠʨʝ, ʢʦʜ ʢʦʪʦʨʦʡ ʠʩʧʦʣʴʟʦʚʘʣʩ̫  ʜʣʷ 
ʦʪʢʨʳʚʘʥʠʷ ʜʚʝʨʝʡ, ʧʦ̫ ʚʷʪʩ̫ ʜʚʘ ʜʦʣʛʠʭ ʘʢʫʩʪʠʯʝʩʢʠʭ ʩʠʛʥʘʣʘ. ʕʪʦ 
ʩʠʛʥʘʣ ʜʣʷ ʞʠʣʴʮʦʚ, ʯʪʦ ʚʝʨʦ̫ ʪʥʦ ʢʪʦ-ʪʦ ʧʳʪʘʝʪʩ̫  ʚʦʩʧʦʣʴʟʦʚʘʪʴʩ̫  ʠʭ 
ʠʥʜʠʚʠʜʫʘʣʴʥʳʤ  ʢʦʜʦʤ ʟʘʤʢʘ. ʕʪʘ ʧʨʦʛʨʘʤʤʘ ʧʦʟʚʦʣʷʝʪ ʚʳʢʣʶʯʠʪʴ 
ʚʳʰʝʫʧʦʤʷʥʫʪʫʶ ʩʠʛʥʘʣʠʟʘʮʠʶ ʚʦ ʚʩʝʭ ʧʝʨʝʛʦʚʦʨʥʳʭ ʫʩʪʨʦʡʩʪʚʘʭ. 

 
CHA 

ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦ-
ʜʘʯʠ ʢʦʜʘ ʧʦʣʴʟʦʚʘ-
ʪʝʣʷ ʜʣʷ ʚʭʦʜʘ ʚ 
ʤʝʥʶ ʧʦʣʴʟʦʚʘʪʝʣʷ 

 
 
0 

 
 

U 

 
ʅʘʩʪʨʦʡʢʘ ʟʥʘʯʝʥʠʡ ʧʘʨʘʤʝʪʨʘ ʨʘʚʥʷʶʱʝʛʦʩ̫ ç1è ʪʨʝʙʫʝʪ ʚʚʦʜʘ ʢʦʜʘ 
ʧʦʣʴʟʦʚʘʪʝʣʷ ʩ ʮʝʣʴʶ ʚʭʦʜʘ ʚ ʤʝʥʶ ʧʦʣʴʟʦʚʘʪʝʣʷ. 

 
idE 

ɺʢʣʶʯʝʥʠʝ/ʚʢr-
ʣʶʯʝʥʠʝ ʦʙʩʣʫʞʠ- 
ʚʘʥʠʷ ʵʣʝʢʪʨʦʥʥʳʭ 
ʢʣʶʯʝʡ 

 
 
1 

 
 
U,H 

 
ʋʩʪʘʥʦʚʢʘ ʟʥʘʯʝʥʠʷ ʵʪʦʛʦ ʧʘʨʘʤʝʪʨʘ ʥʘ ç1è ʨʘʟʨʝʰʘʝʪ ʧʦʣʴʟʦʚʘʥʠʝ 
ʵʣʝʢʪʨʦʥʥʳʤʠ ʢʣʶʯʘʤʠ iButton (Dallas) ʠ Proxy ʙʨʝʣʦʢʘʤʠ ʩʪʘʥʜʘʨʪʘ 
EM-Marine, ʧʨʠ ʫʩʪʘʥʦʚʢʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʩʯʠʪʳʚʘʪʝʣʷ. 

уΦ ˽˾˻˥˾ˢ˸˸ˮ˾˻ˤˢ˹ˮ˩ ˨˻˸˻̅˻˹ˢ 



 

27 

 

 
 

 
idA 

ʈʝʛʠʩʪʨʘʮʠʷ ʵʣʝʢ-
ʪʨʦʥʥʳʭ ʢʣʶʯʝʡ 
ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ 

 
1 

 
U,H 

ʋʩʪʘʥʦʚʢʘ ʟʥʘʯʝʥʠʷ ʵʪʦʛʦ ʧʘʨʘʤʝʪʨʘ ʥʘ ç1è ʨʘʟʨʝʰʘʝʪ ʨʝʛʠʩʪʨʘʮʠʶ ʥʦ- 

ʚʳʭ ʵʣʝʢʪʨʦʥʥʳʭ ʢʣʶʯʝʡ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ (ʞʠʣʴʮʘʤʠ) ʩ ʫʨʦʚʥʷ ʤʝʥʶ 

ʧʦʣʴʟʦʚʘʪʝʣʷ. 

 
 

 
EUC 

 
ʉʧʦʩʦʙ ʧʦʜʩʚʝʪʢʠ 
ʢʘʤʝʨʳ ʚ ʚʳʟʳʚʥʦʤ 
ʧʫʣʴʪʝ ʜʦʤʦʬʦʥʘ 

 
 
 
0 

 
 

 
U,H 

ʇʦʜʩʚʝʪʢʘ ʢʘʤʝʨʳ ʚ ʧʫʣɹʪʝ ʜʦʤʦʬʦʥʘ ʤʦʞʝʪ ʙʳʪʴ ʚʢʣʶʯʝʥʘ ʧʦʩʪʦ̫ ʥʥʦ 
ç1è ʠʣʠ ʪʦʣʴʢʦ ʚʦ ʚʨʝʤʷ ʩʚʷʟʠ ç0è. ɺʦ ʚʨʝʤʷ, ʢʦʛʜʘ ʞʠʣʴʮʳ ʭʦʪʷʪ  ʠʤʝʪʴ 
ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʩʤʦʪʨʘ ʠʟʦʙʨʘʞʝʥʠʷ ʩ ʢʘʤʝʨʳ ʥʦʯʴʶ, ʧʦʜʩʚʝʪʢʫ ʢʘʤʝʨʳ 
ʥʘʜʦ ʚʢʣʶʯʠʪʴ ʧʦʩʪʦ̫ ʥʥʦ. ɺʅʀʄɸʅʀɽ: ʉʧʦʩʦʙ ʧʠʪʘʥʠʷ ʢʘʤʝʨʳ 
(ʩʤʦʪʨʠʪʝ ʨʠʩ. 6). 
ɺʅʀʄɸʅʀɽ: ʇʦʩʪʦ̫ ʥʥʦʝ ʚʢʣʶʯʝʥʠʝ ʧʦʜʩʚʝʪʢʠ ʢʘʤʝʨʳ ʙʫʜʝʪ 

ʚʳʢʣʶʯʝʥʦ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʚ ʩʣʫʯʘʝ ʭʦʨʦʰʝʛʦ ʚʥʝʰʥʝʛʦ ʦʩʚʝʱʝʥʠʷ. 

 
 
 
3C 

 
ɺʢʣʶʯʝʥʠʝ ʦʙ- 

ʩʣʫʞʠʚʘʥʠʷ  ʪʨeʭ- 

ʧʦʟʠʮʠʦʥʥʦʛʦ 

ʠʥʜʠʢʘʪʦʨʘ 

 
 
 
0 

 
 
 
U,H 

ʕʪʫ ʬʫʥʢʮʠʶ ʥʘʜʦ ʚʢʣʶʯʘʪʴ ʚ ʩʠʪʫʘʮʠʠ, ʢʦʛʜʘ ʙʣʦʢ ʵʣʝʢʪʨʦʥʠʢʠ ɽʉ-
2502 ʧʦʜʢʣʶʯʘʝʪʩ̫ ʩ ʚʳʟʳʚʥʳʤ ʧʫʣɹʪʦʤ, ʠʤʝʶʱʠʤ ʪʨʝʭʧʦʟʠʮʠʦʥʥʳʡ 
ʠʥʜʠʢʘʪʦʨ ʩʪʘʨʦʛʦ ʪʠʧʘ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʥʝʢʦʪʦʨʳʝ ʩʦʦʙʱʝʥʠʷ, 
ʧʦ̫ ʚʣʷʶʱʠʝʩ̫ ʥʘ ʠʥʜʠʢʘʪʦʨʝ, ʙʫʜʫʪ ʩʦʢʨʘʱʝʥ  r ʜʦ 3ʭ ʟʥʘʢʦʚ. ɺ 
ʨʝʟʫʣɹʪʘʪʝ ʯʝʛʦ ʥʝʢʦʪʦʨʳʝ ʩʦʦʙʱʝʥʠʷ ʧʦ̫ ʚʣʷʶʱʠʝʩ̫ ʥʘ ʵʪʦʤ 
ʠʥʜʠʢʘʪʦʨʝ, ʠʟʤʝʥʷʪʩ̫ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʝʤʠ, ʢʦʪʦʨʳʝ ʫʢʘʟʳʚʘʶʪʩ̫ ʚ 
ʠʥʩʪʨʫʢʮʠʠ. 

 
 

 
Ent 

 
 
 
ɹʳʩʪʨʳʡ ʚʭʦʜ 

 
 
 
1 

 
 
 

U 

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʨʦʡʪʠ ʚ ʢʚʘʨʪʠʨʫ, ʥʘʭʦʜʷʱʫʶʩ̫ ʚ ʧʦʜʯʠʥʥyʥʦʤ ʧʦʜʲ- 

ʝʟʜʝ, ʥʘʜʦ ʧʨʦʡʪʠ ʯʝʨʝʟ ʜʚʘ ʚʭʦʜʘ, ʛʣʘʚʥʳʡ ʠ ʧʦʜʯʠʥeʥʥʳʡ, ʦʩʥʘ- 

ʱeʥʥʳʝ ʟʘʧʠʨʘʶʱʠʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ. ɼʣʷ ʵʪʦʛʦ ʞʠʣʝʮ ʩ ʘʙʦʥʝʥʪʩʢʦʛʦ 

ʫʩʪʨʦʡʩʪʚʘ ʜʦʣʞʝʥ ʜʚʘ ʨʘʟʘ ʨʘʟʙʣʦʢʠʨʦʚʘʪʴ ʟʘʧʠʨʘʶʱʝʝ ʫʩʪʨʦʡʩʪʚʦ, 

ʧʝʨʚʳʡ ʨʘʟ - ʚ ʛʣʘʚʥʦʤ ʧʦʜʲʝʟʜʝ ʠ ʚʪʦʨʦʡ ʨʘʟ - ʚ ʧʦʜʯʠʥeʥʥʦʤ ʧʦʜʲ- 

ʝʟʜʝ. ʇʨʠ ʚʢʣʶʯʝʥʠʠ ʵʪʦʡ ʬʫʥʢʮʠʠ ʞʠʣʴʮʫ ʜʦʩʪʘʪʦʯʥʦ ʦʜʠʥ ʨʘʟ ʨʘʟ- 

ʙʣʦʢʠʨʦʚʘʪʴ ʟʘʧʠʨʘʶʱʝʝ ʫʩʪʨʦʡʩʪʚʦ. (ʇʦʜʨʦʙʥʦ ʩʤ. ʧʘʨʘʛʨʘʬ 9.2). 

 
NbL 

ʈʝʞʠʤ ʨʘʙʦʪʳ ʩ 
ʥʫʤʝʨʘʮʠʝʡ ʟʜʘʥʠʡ 

 
1 

 
H 

ɼʣʷ ʚʢʣʶʯʝʥʠʷ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʩ ʥʫʤʝʨʘʮʠʝʡ ʟʜʘʥʠʡ ʧʘʨʘʤʝʪʨ nbL ʥʝ 
ʜʦʣʞʥʦ ʨʘʚʥʷʪʴʩʷ ʥʫʣʶ (ʚ ʙʣʦʢʝ ʵʣʝʢʪʨʦʥʠʢʠ U). 

 
 

P-3 ʋʩʪʘʥʦʚʦʯʥʘʷ ʧʨʦʮʝʜʫʨʘ. 

ʇʨʦʮʝʜʫʨʘ ʦʙʣʝʛʯʘʝʪ ʚʚʦʜ ʚ ʢɻʩʧʣʫʘʪʘʮʠʶ ʜʦʤʦʬʦʥʥʦʡ ʩʠʩʪʝʤʳ. ɺʢʣʶʯʝʥʠʝ ʧʨʦʮʝʜʫʨʳ ʈ3 ʜʘeʪ ʚʦʟʤʦʞ- 

ʥʦʩʪʴ ʤʦʥʪʘʞʥʠʢʫ ʩʘʤʦʩʪʦ̫ ʪʝʣʴʥʦ ʧʨʦʚʝʨʠʪʴ ʧʨʘʚʠʣʴʥʦʩʪʴ ʨʘʙʦʪʳ ʧʝʨʝʛʦʚʦʨʥʳʭ ʫʩʪʨʦʡʩʪʚ ʠ ʤʦʥʠʪʦʨʦʚ, 

ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʚ ʢʚʘʨʪʠʨʘʭ. 1.ʇʘʨʘʤʝʪʨ. 2. ʉʦʦʙʱʝʥʠʝ, ʧʦʷʚʣʷʶʱʝʝʩʷ ʥʘ ʜʠʩʧʣʝʝ ʚʳʟʳʚʥʦʛʦ ʧʫʣʴʪʘ. 

3.ʆʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʘ. 

 

 
P-3-0 

 
ON/OFF 

ɺʢʣʶʯʝʥʠʝ/ʚʳʢʣʶʯʝʥʠʝ ʫʩʪʘʥʦʚʦʯʥʦʡ ʧʨʦʮʝʜʫʨʳ. ɺʦ ʚʨʝʤʷ ʚʢʣʶʯʝʥʠʷ ʧʨʦʮʝʜʫʨʳ 
ʥʝʦʙʭʦʜʠʤʦ ʫʢʘʟʘʪʴ ʚʨʝʤʷ ʝʡ ʜʝʡʩʪʚʠʷ - ʦʪ 1 ʤʠʥʫʪʳ ʜʦ 255 ʤʠʥʫʪ (4 ʯ. 15 ʤʠʥ.). 

P-3-1 FLO ʅʠʞʥʝʝ ʟʥʘʯʝʥʠʝ ʜʠʘʧʘʟʦʥʘ ʧʦʠʩʢʘ ʥʦʤʝʨʦʚ 

P-3-2 FHi ɺʝʨʭʥʝʝ ʟʥʘʯʝʥʠʝ ʜʠʘʧʘʟʦʥʘ ʧʦʠʩʢʘ ʥʦʤʝʨʦʚ 

 
 

 
P-3-3 

 ʇʦʠʩʢ ʩʥʷʪʦʡ ʪʨʫʙʢʠ ʧʝʨʝʛʦʚʦʨʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʜʦʤʦʬʦʥʘ. ʇʦʩʣʝ ʚʢʣʶʯʝʥʠʷ ʵʪʦʡ 
ʧʨʦʮʝʜʫʨʳ ʥʘʯʠʥʘʝʪʩ̫  ʧʦʠʩʢ ʚʩʝʭ ʩʥʷʪʳʭ ʪʨʫʙʦʢ. ʅʘ ʜʠʩʧʣʝʝ ʧʫʣɹʪʘ ʦʪʦʙʨʘʞʘʶʪʩ̫ 
ʥʦʤʝʨʘ ʧʨʦʚʝʨ̫ ʝʤʳʭ ʘʙʦʥʝʥʪʩʢʠʭ ʫʩʪʨʦʡʩʪʚ. ɽʩʣʠ ʥʘ ʢʘʢʦʤ ʣʠʙʦ ʘʙʦʥʝʥʪʩʢʦʤ ʫʩʪʨʦʡʩʪʚʝ 
ʩʥʷʪʘ ʪʨʫʙʢʘ, ʪʦ ʥʘ ʜʠʩʧʣʝʝ ʧʫʣɹʪʘ ʚ ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʩʝʢʫʥʜ ʙʫʜʝʪ ʚʳʩʚʝʯʠʚʘʪʴʩ̫ 
ʥʦʤʝʨ ʵʪʦʛʦ ʘʙʦʥʝʥʪʩʢʦʛʦ ʫʩʪʨʦʡʩʪʚʘ. ɼʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʧʦʠʩʢʘ ɸʋ, ʩʦ ʩʥʷʪʦʡ ʪʨʫʙʢʦʡ, 
ʩʣʝʜʫʝʪ ʧʨʠʢʦʩʥʫʪʴʩ̫ ʢ ʧʦʣʶ ʩ ʩʠʤʚʦʣʦʤ çʢʣʶʯè ʠʣʠ ʧʦʜʦʞʜʘʪʴ ʥʝʩʢʦʣʢɹʦ ʩʝʢʫʥʜ ʠ 
ʧʦʠʩʢ ʧʨʦʜʦʣʞʠʪʩ̫ ʘʚʪʦʤʘʪʠʯʝʩʢʠ. 

 
 
P-3-4 

 
 
LOC/OFF 

ɹʣʦʢʠʨʦʚʢʘ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʣʴʟʦʚʘʥʠʷ ʜʦʤʦʬʦʥʦʤ. ʂʦʛʜʘ ʧʘʨʘʤʝʪʨ ʚ ʩʦʩʪʦʷʥʠʠ çLOCè, 
ʥʝʚʦʟʤʦʞʥʦ ʜʦʟʚʦʥʠʪʴʩ̫ ʥʠ ʚ ʦʜʥʫ ʢʚʘʨʪʠʨʫ, ʘ ʥʘʙʦʨ ʣʶʙʦʛʦ ʥʦʤʝʨʘ ʥʘ ʢʣʘʚʠʘʪʫʨʝ 
ʜʦʤʦʬʦʥʘ ʧʦʟʚʦʣʠʪ ʨʘʟʙʣʦʢʠʨʦʚʘʪʴ ʟʘʧʠʨʘʶʱʝʝ ʫʩʪʨʦʡʩʪʚʦ ʧʦʜʲʝʟʜʘ. ʕʪʘ ʬʫʥʢʮʠʷ ʤʦʞʝʪ 
ʧʨʠʤʝʥʷʪʩɹ̫ ʚʦ ʚʨʝʤʷ ʚʚʦʜʘ ʜʦʤʦʬʦʥʘ ʚ ʢɻʩʧʣʫʘʪʘʮʠʶ ʠ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʞʠʣʴʮʘʤ 
ʚʦʟʤʦʞʥʦʩʪʴ ʙʝʩʧʨʝʧʷʪʩʪʚʝʥʥʦʛʦ ʚʭʦʜʘ ʚ ʧʦʜʲʝʟʜ. 

уΦ ˽˾˻˥˾ˢ˸˸ˮ˾˻ˤˢ˹ˮ˩ ˨˻˸˻̅˻˹ˢ 



 

28 

 

 
 
 

 
 
P-3-5 

 
 
L-F 

ʂʘʣʴʢʫʣʷʪʦʨ, ʧʝʨʝʩʯʠʪʳʚʘʶʱʠʡ ʣʦʛʠʯʝʩʢʠʡ ʥʦʤʝʨ ʧʝʨʝʛʦʚʦʨʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʚ ʝʛʦ ʬʠʟʠʯʝʩʢʠʡ 
ʥʦʤʝʨ. ʂʘʣʴʢʫʣʷʪʦʨ ʨʘʙʦʪʘʝʪ ʧʨʠ ʫʩʣʦʚʠʠ ʚʚʝʜʝʥʠʷ ʧʘʨʘʤʝʪʨʘ ʩʤʝʱʝʥʠʷ ʜʠʘʧʘʟʦʥʘ ʠʣʠ 
ʛʦʩʪʠʥʠʯʥʦʡ ʥʫʤʝʨʘʮʠʠ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʚʳʯʠʩʣʠʪʴ ʬʠʟʠʯʝʩʢʠʡ ʥʦʤʝʨ ʧʝʨʝʛʦʚʦʨʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ 
ʩʣʝʜʫʝʪ ʥʘʙʨʘʪʴ ʝʛʦ ʣʦʛʠʯʝʩʢʠʡ ʥʦʤʝʨ ʥʘ ʢʣʘʚʠʘʪʫʨʝ ʠ ʧʦʜʪʚʝʨʜʠʪʴ ʝʛʦ çʢʣʘʚʠʰʝʡè ʩ ʩʠʤʚʦʣʦʤ 
ʢʣʶʯʘ. 

 
 
P-3-6 

 
 
F-L 

ʂʘʣʴʢʫʣʷʪʦʨ, ʧʝʨʝʩʯʠʪʳʚʘʶʱʠʡ ʬʠʟʠʯʝʩʢʠʡ ʥʦʤʝʨ ʧʝʨʝʛʦʚʦʨʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʚ ʝʛʦ ʚ ʣʦʛʠʯʝʩʢʠʡ 
ʥʦʤʝʨ. ʇʨʠʥʮʠʧ ʜʝʡʩʪʚʠʷ, ʘʥʘʣʦʛʠʯʥʳʡ ʧʨʦʮʝʜʫʨʝ ʈ-3-5. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʚʳʯʠʩʣʠʪʴ ʣʦʛʠʯʝʩʢʠʡ 
ʥʦʤʝʨ ʧʝʨʝʛʦʚʦʨʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʩʣʝʜʫʝʪ ʥʘʙʨʘʪʴ ʝʛʦ ʬʠʟʠʯʝʩʢʠʡ ʥʦʤʝʨ ʥʘ ʢʣʘʚʠʘʪʫʨʝ ʠ 
ʧʦʜʪʚʝʨʜʠʪʴ ʝʛʦ çʢʣʘʚʠʰʝʡè ʩ ʩʠʤʚʦʣʦʤ ʢʣʶʯʘ. 

P-3-7 SYS ɺʦʩʩʪʘʥʦʚʣʝʥʠʝ ʠʩʭʦʜʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʜʦʤʦʬʦʥʘ, ʦʧʨʝʜʝʣʥyʥʳʭ ʚ ʧʨʦʮʝʜʫʨʘʭ ʈ-1 ʠ ʈ-2. 

 
 
P-3-8 

 
 
CoL 

ɺʦʩʩʪʘʥʦʚʣʝʥʠʝ ʠʩʭʦʜʥʳʭ ʟʥʘʯʝʥʠʡ ʢʦʜʦʚ ʢʦʜʦʚʦʛʦ ʟʘʤʢʘ. ɺʦʩʩʪʘʥʦʚʣʝʥʠʝ ʢʦʜʦʚ ʢʦʜʦʚʦʛʦ ʟʘʤʢʘ 
ʚʳʟʳʚʘʝʪ ʪʘʢʞʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʠʩʭʦʜʥʦʛʦ ʢʦʜʘ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ. ɽʩʣʠ ʢʦʜ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ ʨʘʥʝʝ 
ʙʳʣ ʠʟʤʝʥʝʥ, ʪʦ ʥʝʦʙʭʦʜʠʤʦ ʧʦʤʥʠʪʴ, ʯʪʦ ʝʛʦ ʥʘʜʦ ʝʱy ʨʘʟ ʚʚʝʩʪʠ, ʪʘʢ ʢʘʢ ʦʢʦʥʯʘʥʠʝ ʨʝʞʠʤʘ 
ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʪʨʝʙʫʝʪ ʫʢʘʟʘʥʠʷ ʩʪʘʨʦʛʦ ʢʦʜʘ. 

P-3-9 OPL ɺʦʩʩʪʘʥʦʚʣʝʥʠʝ ʠʩʭʦʜʥʳʭ ʟʥʘʯʝʥʠʡ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʫʩʪʘʥʦʚʦʢ ʧʘʨʘʤʝʪʨʦʚ ʚ ʙʣʦʢʝ ʵʣʝʢʪʨʦʥʠʢʠ. 

 
 
 
 
 
 
 

 

P-4 ʕʣʝʢʪʨʦʥʥʳʝ ʢʣʶʯʠ 

ɼʦʤʦʬʦʥʳ ɸʆ-3000ʭʭʭ, ɸʆ2510ʭʭʭ, ɸʆ-2520ʭʭʭ, ɸʆ-2530ʭʭʭ ʤʦʛʫʪ ʢʦʤʧʣʝʢʪʦʚʘʪʴʩ̫ ʩʯʠʪʳʚʘʶʱʠʤ 
ʫʩʪʨʦʡʩʪʚʦʤ ʜʣʷ ʵʣʝʢʪʨʦʥʥʳʭ ʢʣʶʯʝʡ iButton (Dallas) ʠʣʠ Proxy ʙʨʝʣʦʢʦʚ ʠ ʢʘʨʪ ʩʪʘʥʜʘʨʪʘ EM-Marine. ʉ 
ʜʦʤʦʬʦʥʦʤ ʤʦʛʫʪ ʧʨʠʤʝʥʷʪʴʩ̫   ʪʨʠ ʚʠʜʘ ʢʣʶʯʝʡ. ʂʣʶʯʠ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ, ʧʦʟʚʦʣʷʶʱʠʝ ʙʝʟ ʚʚʦʜʘ ʢʦʜʘ 
ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ ʚʭʦʜʠʪʴ ʚ ʧʨʦʛʨʘʤʤʫ ʜʦʤʦʬʦʥʘ, ʩʧʝʮʠʘʣʴʥʳʝ ʢʣʶʯʠ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʨʘʙʦʪʥʠʢʦʚ ʧʦʯʪʳ, 
ʘʜʤʠʥʠʩʪʨʘʮʠʠ ʠ ʪ.ʧ. ʠ ʫʥʠʚʝʨʩʘʣʴʥʳʝ ʢʣʶʯʠ, ʢʦʪʦʨʳʤʠ ʧʦʣʴʟʫʶʪʩ̫ ʞʠʣʴʮʳ. ʂʣʶʯʠ ʩʣʝʜʫʝʪ ʨʝʛʠʩʪʨʠʨʦʚʘʪʴ ʢʘʢ 
ʚ ʛʣʘʚʥʦʤ ʧʦʜʲʝʟʜʝ, ʪʘʢ ʠ ʚ ʧʦʜʯʠʥʥyʥʦʤ ʧʦʜʲʝʟʜʝ. ɺ ʛʣʘʚʥʦʤ ʧʦʜʲʝʟʜʝ ʥʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʨʝʛʠʩʪʨʠʨʦʚʘʪʴ ʢʣʶʯʠ, 
ʧʨʠʩʚʦʝʥʥʳʝ ʦʧʨʝʜʝʣʥyʥʦʡ ʢʚʘʨʪʠʨʝ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩ̫ ʵʣʝʢʪʨʦʥʥʳʤʠ ʢʣʶʯʘʤʠ, ʧʨʝʞʜʝ ʩʣʝʜʫʝʪ 
ʠʭ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʪʴ ʚ ʧʘʤʷʪʠ ʜʦʤʦʬʦʥʘ. ʈʝʛʠʩʪʨʘʮʠʷ ʟʘʢʣʶʯʘʝʪʩ̫ ʚʦ ʚʢʣʶʯʝʥʠʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʧʨʦʮʝʜʫʨʳ (ʈ-
4-1 ʠʣʠ ʈ-4-2) ʠ ʧʨʠʢʦʩʥʦʚʝʥʠʠ ʢʣʶʯʦʤ ʢ ʩʯʠʪʳʚʘʶʱʝʤʫ ʫʩʪʨʦʡʩʪʚʫ. 1.ʇʘʨʘʤʝʪʨ. 2 ʉʦʦʙʱʝʥʠʝ, ʧʦʷʚʣʷʶʱʝʝʩʷ 
ʥʘ ʜʠʩʧʣʝʝ ʚʳʟʳʚʥʦʛʦ ʧʫʣʴʪʘ. 3. ʅʘʟʚʘʥʠʝ ʧʨʦʮʝʜʫʨʳ. 4.ʈʝʞʠʤ ʨʘʙʦʪʳ ʙʣʦʢʘ ʵʣʝʢʪʨʦʥʠʢʠ (ʛʣʘʚʥʳʡ ʅ, 
ʧʦʜʯʠʥʸʥʥʳʡ U) ʚ ʢʦʪʦʨʦʤ ʚʦʟʤʦʞʥʦ ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ. 5.ʆʧʠʩʘʥʠʝ ʧʨʦʮʝʜʫʨʳ. 

 

 

 

 

 

 

 

P-4-0 

 
 
 
 
 
 
 

C0 

 
 
 
 
 
 
 
ʉʪʠʨʘʥʠʝ 

ʠʟ ʧʘʤʷʪʠ 

ʵʣʝʢʪʨʦʥ-

ʥʳʭ 

ʢʣʶʯʝʡ 

 

 
 

 

 

 

 

 

U,H 

 

 

 

 

 

 

 

ʕʪʘ ʧʨʦʮʝʜʫʨʘ ʧʦʟʚʦʣʷʝʪ ʩʪʠʨʘʪʴ ʚʩʝ ʢʣʶʯʠ, ʟʘʧʠʩʘʥʥʳʝ ʚ ʧʘʤʷʪʠ 

ʜʦʤʦʬʦʥʥʦʡ ʩʠʩʪʝʤʳ. ɼʣʷ ʟʘʱʠʪʳ ʦʪ ʩʣʫʯʘʡʥʦʛʦ ʩʪʠʨʘʥʠʷ ʩʣʝʜʫʝʪ ʚʚʝʩʪʠ 

ʢʦʜ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ. ʇʦʩʣʝ ʚʚʦʜʘ ʵʪʦʛʦ ʢʦʜʘ ʠʣʠ ʧʦʩʣʝ ʧʨʠʤʝʥʝʥʠʷ 

ʩʝʨʚʠʩʥʦʛʦ ʢʣʶʯʘ, ʥʘ ʚʨʝʤʷ ʩʪʠʨʘʥʠʷ ʥʘ ʜʠʩʧʣʝʝ ʧʦʷʚʠʪʩʷ ʥʘʜʧʠʩʴ 

çCLRè, ʘ ʟʘʪʝʤ çtstè . ʉʦʛʣʘʩʥʦ ʵʪʦʡ ʧʨʦʮʝʜʫʨʝ, ʚ ʪʝʯʝʥʠʝ ʦʢʦʣʦ 5 ʩʝʢ. 

ʙʫʜʝʪ ʨʝʘʣʠʟʦʚʘʥʦ ʩʪʠʨʘʥʠʝ ʢʦʜʦʚ ʢʣʶʯʝʡ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʢʦʜʘ 

ʩʝʨʚʠʩʥʦʛʦ ʢʣʶʯʘ. 

уΦ ˽˾˻˥˾ˢ˸˸ˮ˾˻ˤˢ˹ˮ˩ ˨˻˸˻̅˻˹ˢ 
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P-4-1 

 
 
 
 
 

 
 
 
 
 

Add 

 
 
 
 
 
 

 
ɼʦʙʘʚʣʝʥʠʝ 

ʢʣʶʯʘ ʙʝʟ ʝʛʦ 

ʧʨʠʩʚʦʝʥʠʷ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʤʫ 

ʥʦʤʝʨʫ ʘʙʦʥʝʥʪʘ 

 
 
 
 
 

 
 
 
 
 
U,H 

 

 

 

 

 

ʇʦʩʣʝ ʚʢʣʶʯʝʥʠʷ ʵʪʦʛʦ ʧʘʨʘʤʝʪʨʘ ʠ ʧʨʠʢʦʩʥʦʚʝʥʠʷ ʢʣʶʯʘ ʢ ʩʯʠʪʳ- 

ʚʘʶʱʝʤʫ ʫʩʪʨʦʡʩʪʚʫ, ʥʦʤʝʨ ʵʪʦʛʦ ʢʣʶʯʘ ʙʫʜʝʪ ʟʘʧʠʩʘʥ ʠ ʩʦʭʨʘʥeʥ ʚ 

ʧʘʤʷʪʠ ʜʦʤʦʬʦʥʘ. ʅʘ ʠʥʜʠʢʘʪʦʨʝ ʙʫʜʫʪ ʧʦ̫ ʚʣʷʪʴʩ̫ ʧʦ ʦʯʝʨʝʜʥʦʩʪʠ 

ʩʦʦʙʱʝʥʠʷ: çAddè , çNEUè ʠ çxxxè , ʛʜʝ xxx ʵʪʦ ʮʠʬʨʘ 

ʦʧʨʝʜʝʣʷʶʱʘʷ ʥʦʤʝʨ ʷʯʝʡʢʠ ʧʘʤʷʪʠ, ʚ ʢʦʪʦʨʫʶ ʟʘʧʠʩʘʥ ʥʦʤʝʨ 

ʢʣʶʯʘ. ɽʩʣʠ ʜʘʥʥʳʡ ʢʣʶʯ ʫʞʝ ʟʘʧʠʩʘʥ ʚ ʧʘʤʷʪʴ ʜʦʤʦʬʦʥʘ, ʥʘ 

ʠʥʜʠʢʘʪʦʨʝ ʧʦ̫ʚʠʪʩ̫ ʩʦʦʙʱʝʥʠʝ OLD . ʄʦʥʪʘʞʥʠʢ ʥʝ ʠʤʝʝʪ 

ʚʦʟʤʦʞʥʦʩʪʠ ʚʳʙʦʨʘ ʥʦʤʝʨʘ ʷʯʝʡʢʠ ʧʘʤʷʪʠ, ʚ ʢʦʪʦʨʫ  ʁʙʫʜʝʪ ʟʘʧʠʩʘʥ 

ʥʦʤʝʨ ʢʣʶʯʘ. ʂʣʶʯ ʨʝʛʠʩʪʨʠʨʫʝʪʩ̫  ʚ ʧʘʤʷʪʠ ʥʘ ʦʯʝʨʝʜʥʦʡ, 

ʩʚʦʙʦʜʥʦʡ ʧʦʟʠʮʠʠ. ʄʦʥʪʘʞʥʠʢ ʤʦʞʝʪ ʩʦʩʪʘʚʠʪʴ ʩʧʠʩʦʢ, ʚ ʢʦʪʦʨʦʤ 

ʟʘʧʠʩʳʚʘʝʪʩ̫  ʧʦʟʠʮʠʷ ʢʣʶʯʘ ʚ ʧʘʤʷʪʠ ʠ ʬʘʤʠʣʠʷ ʣʠʮʘ, ʢʦʪʦʨʦʤʫ 

ʵʪʦʪ ʢʣʶʯ ʙʫʜʝʪ ʧʝʨʝʜʘʥ. ʕʪʦ ʚʘʞʥʦ ʚ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʚʦʟʥʠʢʥʝʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʪʠʨʘʥʠʷ ʠʟ ʧʘʤʷʪʠ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʢʣʶʯʘ. 

 
 
 
 
 
 
 
 
 
 
 
 
 

P-4-2 

 
 
 
 
 
 
 
 
 
 
 
 
 

AdL 

 
 
 
 
 
 
 
 
 
 
 
ɼʦʙʘʚʣʝʥʠʝ 

ʢʣʶʯʝʡ  ʩ ʠʭ 

ʧʨʠʧʠʩʳʚʘʥʠʝʤ 

ʦʧʨʝʜʝʣʥyʥʦʤʫ 

ʥʦʤʝʨʫ ʘʙʦʥʝʥʪʘ 

 
 
 
 
 
 
 
 
 
 
 
 
 

U 

 

 

 

 

 

ʇʨʠʤʝʥʝʥʠʝ ʵʪʦʡ ʧʨʦʮʝʜʫʨʳ ʧʦʟʚʦʣʷʝʪ ʜʦʙʘʚʠʪʴ ʢʣʶʯ ʠ ʧʨʠʧʠʩʘʪʴ 

ʝʛʦ ʢ ʦʧʨʝʜʝʣʝʥʥʦʤʫ ʥʦʤʝʨʫ ʘʙʦʥʝʥʪʘ (ʢʚʘʨʪʠʨʝ), ʯʪʦ ʦʙʣʝʛʯʘʝʪ 

ʢʦʥʪʨʦʣʴ ʥʘʜ ʢʣʶʯʘʤʠ. ʇʦʣʴʟʦʚʘʥʠʝ ʢʣʶʯʦʤ ʩʠʛʥʘʣʠʟʠʨʫʝʪʩ̫ ʚ 

ʪʨʫʙʢʝ ʧʝʨʝʛʦʚʦʨʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʪʘʢ ʞʝ, ʢʘʢ ʚ ʩʣʫʯʘʝ ʧʦʣʴʟʦʚʘʥʠʷ 

ʢʦʜʦʤ ʟʘʤʢʘ. ʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʨʝʘʣʠʟʫʝʪʩ̫ ʪʘʢʠʤ ʦʙʨʘʟʦʤ: 

- ʇʦʩʣʝ ʚʢʣʶʯʝʥʠʷ ʧʨʦʮʝʜʫʨʳ ʈ-4-2 ʥʘ ʠʥʜʠʢʘʪʦʨʝ ʧʦʷʚʠʪʩʷ 

ʧʫʣʴʩʠʨʫʶʱʝʝ ʩʦʦʙʱʝʥʠʝ çL- - -è. 

- ɼʘʣʝʝ ʥʘʜʦ ʫʢʘʟʘʪʴ ʥʦʤʝʨ ʢʚʘʨʪʠʨʳ ʠ ʧʦʜʪʚʝʨʜʠʪʴ ʝʛʦ ʢʣʘʚʠʰʝʡ 

ʂʃʖʏ. ʎʠʬʨʘ ʥʘ ʠʥʜʠʢʘʪʦʨʝ ʥʘʯʥʝʪ ʧʫʣʴʩʠʨʦʚʘʪʴ ʤʝʜʣʝʥʥʝʡ. 

- ʇʨʠʢʦʩʥʫʪʴʩʷ ʢʣʶʯʦʤ ʢ ʩʯʠʪʳʚʘʶʱʝʤʫ ʫʩʪʨʦʡʩʪʚʫ. ʅʘ ʠʥʜʠʢʘʪʦʨʝ 

ʯʝʨʝʟ ʥʝʢʦʪʦʨʦʝ ʚʨʝʤʷ ʙʫʜʝʪ ʧʦʷʚʣʷʪʴʩʷ ʩʦʦʙʱʝʥʠʝ çNEUè ʠ ʥʦʤʝʨ 

ʧʦʟʠʮʠʠ ʚ ʧʘʤʷʪʠ, ʧʦʜ ʢʦʪʦʨʳʤ ʙʳʣ ʟʘʧʠʩʘʥ ʥʦʤʝʨ ʢʣʶʯʘ. 

- ʂʦʛʜʘ ʥʘ ʠʥʜʠʢʘʪʦʨʝ ʧʦʚʪʦʨʥʦ ʧʦʷʚʠʪʩʷ ʧʫʣʴʩʠʨʫʶʱʠʡ ʥʦʤʝʨ 

ʢʚʘʨʪʠʨʳ, ʤʦʞʥʦ ʥʘʯʘʪʴ ʨʝʛʠʩʪʨʘʮʠʶ ʩʣʝʜʫʶʱʠʭ ʢʣʶʯʝʡ 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʵʪʦʡ ʢʚʘʨʪʠʨʳ. 

- ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʨʝʛʠʩʪʨʠʨʦʚʘʪʴ ʢʣʶʯʠ ʦʯʝʨʝʜʥʳʭ ʢʚʘʨʪʠʨ, ʩʣʝʜʫʝʪ 

ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʢʣʘʚʠʰʝʡ ʂʃʖʏ. ʂʦʛʜʘ ʥʘ ʠʥʜʠʢʘʪʦʨʝ ʧʦʷʚʠʪʩʷ 

ʩʦʦʙʱʝʥʠʝ çL- - -è ʧʦʚʪʦʨʠʪʴ ʦʧʝʨʘʮʠʶ. 

уΦ ˽˾˻˥˾ˢ˸˸ˮ˾˻ˤˢ˹ˮ˩ ˨˻˸˻̅˻˹ˢ 

˹͔ͦͣͪ Ύ;͔͚͙͟ 
ͨ͊ͣΎ͙ͭ 



 

30 

 

 
 
 
 
 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

P-4-3 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

AdP 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
ʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ 

ʢʣʶʯʘ ʜʣʷ 

ʠʟʙʨʘʥʥʦʡ ʧʦʟʠʮʠʠ ʚ 

ʧʘʤʷʪʠ 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 U,H 

 

 

 

 

 

ʂʣʶʯ ʤʦʞʥʦ ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʪʴ ʜʣʷ ʠʟʙʨʘʥʥʦʡ ʧʦʟʠʮʠʠ ʚ ʧʘʤʷʪʠ 

ʢʣʶʯʝʡ. ʕʪʘ ʬʫʥʢʮʠʷ ʩʣʫʞʠʪ ʜʣʷ ʨʝʛʠʩʪʨʘʮʠʠ ʩʧʝʮʠʘʣʴʥʳʭ ʠ ʩʝʨ- 

ʚʠʩʥʳʭ ʢʣʶʯʝʡ ʪʘʢ ʢʘʢ ʷʯʝʡʢʠ ʧʘʤʷʪʠ, ʚ ʢʦʪʦʨʳʭ ʟʘʧʠʩʳʚʘʶʪʩʷ ʵʪʠ 

ʢʣʶʯʠ, ʟʘʱʠʱʝʥʳ ʦʪ ʟʘʧʠʩʠ ʜʨʫʛʠʤ ʦʙʨʘʟʦʤ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʩʪʝʨʝʪʴ 

ʩʧʝʮʠʘʣʴʥʳʡ ʢʣʶʯ ʠʣʠ ʩʝʨʚʠʩʥʳʡ ʢʣʶʯ ʥʘʜʦ ʧʨʠʤʝʥʠʪʴ ʧʨʦʮʝʜʫʨʫ ʈ-4-

6. ʇʨʠ ʟʘʧʠʩʠ ʥʦʚʦʛʦ ʢʣʶʯʘ ʚ ʫʞʝ ʟʘʥʷʪʫʶ ʷʯʝʡʢʫ ʧʨʦʠʩʭʦʜʠʪ 

ʟʘʤʝʱʝʥʠʝ ʩʪʘʨʦʛʦ ʢʣʶʯʘ ʥʦʚʳʤ. ʉ ʧʦʤʦʱʴʶ ʵʪʦʡ ʧʨʦʛʨʘʤʤʳ ʦʜʠʥ 

ʢʣʶʯ ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʚ ʣʶʙʦʝ ʢʦʣʠʯʝʩʪʚʦ ʷʯʝʝʢ. ʅʦʤʝʨʘ ʷʯʝʝʢ ʧʘʤʷʪʠ 

ʜʣʷ ʟʘʧʠʩʠ ʢʣʶʯʝʡ ʚ ʛʣʘʚʥʦʤ ʠ ʧʦʜʯʠʥʥyʥʦʤ ʙʣʦʢʘʭ ʵʣʝʢʪʨʦʥʠʢʠ: 

ʈʝʞʠʤ ʨʘʙʦʪʳ ʙʣʦʢʘ      EC-2502/U     EC-2502/H 

- ʋʥʠʚʝʨʩʘʣʴʥʳʝ ʢʣʶʯʠ              0-999               0-1999 

- ʉʧʝʮʠʘʣʴʥʳʝ ʢʣʶʯʠ                 1000-1019         2000-2039 

- ʂʣʶʯʠ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ            1020-1023         2040-2047 

ʈʝʛʠʩʪʨʘʮʠʷ ʢʣʶʯʝʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʠʞʝʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

- ɺʢʣʶʯʠʪʴ ʧʨʦʮʝʜʫʨʫ ʈ-4-3. ʅʘ ʠʥʜʠʢʘʪʦʨʝ ʧʦʷʚʠʪʩʷ ʥʘʜʧʠʩʴ 

çAdPè, ʘ ʧʦʪʦʤ çP-è. 

- ɼʘʣʝʝ ʩʣʝʜʫʝʪ ʥʘʙʨʘʪʴ ʥʦʤʝʨ ʧʦʟʠʮʠʠ ʠ ʧʦʜʪʚʝʨʜʠʪʴ ʢʣʘʚʠʰʝʡ 

ʂʃʖʏ. ʅʘʜʧʠʩʴ ʧʝʨʝʩʪʘʥʝʪ ʧʫʣʴʩʠʨʦʚʘʪʴ. 

 - ʇʨʠʢʦʩʥʫʪʴʩʷ ʢʣʶʯʦʤ ʢ ʩʯʠʪʳʚʘʶʱʝʤʫ ʫʩʪʨʦʡʩʪʚʫ. ʅʘ ʠʥʜʠ- 

ʢʘʪʦʨʝ ʧʦʷʚʠʪʩʷ ʩʦʦʙʱʝʥʠʝ çAddè 

- ʇʦʚʪʦʨʠʪʴ ʦʧʝʨʘʮʠʶ ʜʣʷ ʩʣʝʜʫʶʱʠʭ ʢʣʶʯʝʡ ʠ ʟʘʢʦʥʯʠʪʴ ʝʝ 

ʢʣʘʚʠʰʝʡ ʂʃʖʏ. 

- ɼʣʷ ʚʳʭʦʜʘ ʜʚʘʞʜʳ ʢʦʩʥʫʪʴʩʷ ʢʣʘʚʠʰʠ ʂʃʖʏ ʠʣʠ ʧʦʜʦʞʜʘʪʴ 

ʧʦʢʘ ʜʦʤʦʬʦʥ ʩʘʤ ʚʳʡʜʝʪ ʠʟ ʨʝʞʠʤʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. 
 

 
 
 
 
 
 
 

P-4-4 

 

 
 
 
 
 
 
 

deL 

 

 
 
 
 
 
ʉʪʠʨʘʥʠʝ ʥʦʤʝʨʘ 

ʢʣʶʯʘ, ʩ ʧʦʤʦʱʴʶ 

ʢʣʶʯʘ, ʥʦʤʝʨ 

ʢʦʪʦʨʦʛʦ ʥʫʞʥʦ 

ʫʜʘʣʠʪʴ ʠʟ 

ʧʘʤʷʪʠ 

 

 
 
 
 
 
 
 
U,H 

 
 
 
 
 
ʉʪʠʨʘʥʠʝ ʢʣʶʯʘ ʠʟ ʧʘʤʷʪʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩ̫ ʧʫʪʝʤ ʧʨʠʢʦʩʥʦʚʝʥʠʷ 

ʢʣʶʯʘ ʢ ʩʯʠʪʳʚʘʶʱʝʤʫ ʫʩʪʨʦʡʩʪʚʫ. ɺʳʙʨʘʪʴ ʧʨʦʮʝʜʫʨʫ ʈ-4-4. ʅʘ 

ʠʥʜʠʢʘʪʦʨʝ ʧʦ̫ ʚʠʪʩ̫ ʩʦʦʙʱʝʥʠʝ dEL. ʇʨʠʢʦʩʥʫʪʴʩ̫ ʢʣʶʯʦʤ ʢ ʩʯʠ- 

ʪʳʚʘʪʝʣʶ. ʇʦʩʣʝ ʧʨʠʢʦʩʥʦʚʝʥʠʷ ʢʣʶʯʘ ʥʘ ʠʥʜʠʢʘʪʦʨʝ ʧʦ̫ ʚʠʪʩ̫ ʩʦ- 

ʦʙʱʝʥʠʝ çCASè ʠ ʮʠʬʨʘ, ʦʧʨʝʜʝʣʷʶʱʘʷ ʥʦʤʝʨ ʧʦʟʠʮʠʠ ʚ ʧʘʤʷʪʠ ʥʘ 

ʢʦʪʦʨʦʡ ʙʳʣ ʟʘʧʠʩʘʥ ʫʩʪʨʘʥʝʥʥʳʡ ʢʣʶʯ. 

ɺʥʠʤʘʥʠʝ: ʏʪʦʙʳ ʫʜʘʣʠʪʴ ʩʧʝʮʠʘʣʴʥʳʡ ʢʣʶʯ ʠʣʠ ʢʣʶʯ ʩʝʨʚʠʩʘ 
ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʤʝʥʠʪʴ ʧʨʦʮʝʜʫʨʫ ʈ-4-6. 

уΦ ˽˾˻˥˾ˢ˸˸ˮ˾˻ˤˢ˹ˮ˩ ˨˻˸˻̅˻˹ˢ 



 

31 

 

 
 

 
 
 
 
 
 
 
 
 
 
 
 

P-4-5 

 

 
 
 
 
 
 
 
 
 
 
 
 

Ldel 

 

 
 
 
 
 
 
 
 
 
 
 
 
ʉʪʠʨʘʥʠʝ ʥʦʤʝʨʘ 

ʢʣʶʯʘ 

ʧʨʠʧʠʩʘʥʥʦʛʦ 

ʦʧʨʝʜʝʣʥyʥʦʤʫ 

ʥʦʤʝʨʫ ʘʙʦʥʝʥʪʘ 

 

 
 
 
 
 
 
 
 
 
 
 
 

U 

 
 

 

 

 

 

ʉʪʠʨʘʥʠʝ ʢʣʶʯʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩ̫ ʥʠʞʝʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

- ɺʥʝʜʨʠʪʴ ʧʨʦʮʝʜʫʨʫ ʈ-4-5.  ʅʘ ʠʥʜʠʢʘʪʦʨʝ ʧʦ̫ ʚʠʪʩ̫  ʩʦʦʙʱʝ- 

ʥʠʝ çLdELè. ʅʘʙʨʘʪʴ ʥʦʤʝʨ ʘʙʦʥʝʥʪʘ ʠ ʧʦʜʪʚʝʨʜʠʪʴ 

ʢʣʘʚʠʰʝʡ ʂʃʖʏ. ɼʦʤʦʬʦʥ ʥʘʡʜʪy ʷʯʝʡʢʫ ʧʘʤʷʪʠ, ʚ 

ʢʦʪʦʨʦʡ ʟʘʧʠʩʘʥ ʥʦʤʝʨ ʢʣʶʯʘ ʧʨʠʩʚʦʝʥʥʦʛʦ ʠʟʙʨʘʥʥʦʤʫ 

ʘʙʦʥʝʥʪʫ. 

- ʇʦʩʣʝ ʦʙʥʘʨʫʞʝʥʠʷ ʢʣʶʯʘ, ʥʘ ʠʥʜʠʢʘʪʦʨʝ ʙʫʜʫʪ ʧʦʷʚʣʷʪʴʩʷ 

ʧʦ ʦʯʝʨʝʜʥʦʩʪʠ ʩʣʝʜʫʶʱʠʝ ʩʦʦʙʱʝʥʠʷ: çʈè ʠ çxxʭè, ʛʜʝ ʭʭʭ 

ʦʙʦʟʥʘʯʘʝʪ ʥʦʤʝʨ ʷʯʝʡʢʠ ʧʘʤʷʪʠ, ʚ ʢʦʪʦʨʦʡ ʟʘʧʠʩʘʥ ʵʪʦʪ 

ʢʣʶʯ. 

- ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʩʪʝʨʝʪʴ ʢʣʶʯ, ʥʘʜʦ ʥʘʙʨʘʪʴ ʢʣʘʚʠʰʫ C. ʅʘ 

ʠʥʜʠʢʘʪʦʨʝ ʯʝʨʝʟ ʥʝʢʦʪʦʨʦʝ ʚʨʝʤʷ ʧʦ̫ ʚʠʪʩ̫ ʩʦʦʙʱʝʥʠʝ CAS . 

ɼʦʤʦʬʦʥ ʥʘʯʥeʪ ʧʦʠʩʢ ʩʣʝʜʫʶʱʠʭ ʢʣʶʯʝʡ. 

- ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʧʨʦʡʪʠ ʢ ʩʣʝʜʫʶʱʝʡ ʧʦʟʠʮʠʠ, ʥʘʜʦ ʚʦʩʧʦʣʴ- 

ʟʦʚʘʪʴʩ̫ çʢʣʘʚʠʰʝʡè ʂʃʖʏ. ɽʩʣʠ ʚ ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ 

ʩʝʢʫʥʜ ʥʝ ʙʫʜʝʪ ʧʨʠʤʝʥʷʪʴʩ̫ ʥʠʢʘʢʘ ̫çʢʣʘʚʠʰʘè, ʜʦʤʦʬʦʥ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʥʘʡʜʪy ʩʣʝʜʫʶʱʠʡ ʢʣʶʯ, ʧʨʠʩʚʦʝʥʥʳʡ 

ʠʟʙʨʘʥʥʦʤʫ ʥʦʤʝʨʫ ʘʙʦʥʝʥʪʘ ʠ ʪʘʢ ʜʦ ʢʦʥʮʘ ʩʧʠʩʢʘ. 

 

 
 
 
 
 
 

P-4-6 

 

 
 
 
 
 
 

Pdel 

 

 
 
 
 
 
 
ʉʪʠʨʘʥʠʝ 

ʥʦʤʝʨʦʚ ʢʣʶʯʝʡ 

ʟʘʧʠʩʘʥʥʳʭ ʥʘ 

ʦʧʨʝʜʝʣʥyʥʦʡ 

ʧʦʟʠʮʠʠ 

 

 
 
 
 
 
 

U,H 

 
 
 
 
 
ʕʪʘ ʧʨʦʮʝʜʫʨʘ ʧʨʠʤʝʥʷʝʪʩ̫  ʜʣʷ ʩʪʠʨʘʥʠʷ ʢʣʶʯʝʡ ʧʦʩʣʝ ʫʢʘʟʘʥʠʷ 

ʥʦʤʝʨʘ ʷʯʝʡʢʠ ʧʘʤʷʪʠ, ʚ ʢʦʪʦʨʦʡ ʙʳʣ ʟʘʧʠʩʘʥ ʜʘʥʥʳʡ ʢʣʶʯ. ʇʦʩʣʝ 

ʚʥʝʜʨʝʥʠʷ ʧʨʦʮʝʜʫʨʳ ʥʘ ʠʥʜʠʢʘʪʦʨʝ ʧʦ̫ ʚʠʪʩ̫ ʩʦʦʙʱʝʥʠʝ çPè. 

ʇʦʩʣʝ ʫʢʘʟʘʥʠʷ ʥʦʤʝʨʘ ʷʯʝʡʢʠ ʧʘʤʷʪʠ ʠ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʢʣʘʚʠʰʝʡ 

ʂʃʖʏ, ʥʦʤʝʨ ʢʣʶʯʘ ʙʫʜʝʪ ʫʜʘʣeʥ ʠʟ ʷʯʝʡʢʠ ʧʘʤʷʪʠ, ʯʪʦ 

ʧʦʜʪʚʝʨʜʠʪʩ̫ ʩʦʦʙʱʝʥʠʝʤ çCASè. ɽʩʣʠ ʫʢʘʟʘʥʥʘʷ ʧʦʟʠʮʠʷ 

ʩʚʦʙʦʜʥʘʷ, ʥʘ ʠʥʜʠʢʘʪʦʨʝ ʧʦ̫ ʚʠʪʩ̫ ʩʦʦʙʱʝʥʠʝ çFrEEè 

 
 
 
 
 
 
 
 

 
P-4-7 

 
 
 
 
 
 
 
 

 
Id 

 
 
 
 

 
 
 
 
ʀʜʝʥʪʠʬʠʢʘʮʠʷ 

ʢʣʶʯʘ 

 
 
 
 
 
 
 
 

 
U,H 

 
 
 
 
 
ʕʪʘ ʧʨʦʮʝʜʫʨʘ ʧʨʠʤʝʥʷʝʪʩ̫ ʜʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʢʣʶʯʝʡ. ʇʦʩʣʝ 

ʚʥʝʜʨʝʥʠʷ ʵʪʦʡ ʧʨʦʮʝʜʫʨʳ ʥʘ ʪʘʙʣʦ ʧʦ̫ ʚʠʪʩ̫ ʩʦʦʙʱʝʥʠʝ. ʇʨʠ ʧʨʠ- 

ʢʦʩʥʦʚʝʥʠʠ ʢʣʶʯʘ ʢ ʩʯʠʪʳʚʘʶʱʝʤʫ ʫʩʪʨʦʡʩʪʚʫ, ʥʘ ʠʥʜʠʢʘʪʦʨʝ ʧʦ- 

ʷʚʠʪʩ̫ ʠʥʬʦʨʤʘʮʠʷ ʦ ʪʦʤ, ʚ ʢʦʪʦʨʦʡ ʷʯʝʡʢʝ (ʧʦʟʠʮʠʠ) ʟʘʧʠʩʘʥ 

ʜʘʥʥʳʡ ʢʣʶʯ çP ï xè ʠ ʢ ʢʘʢʦʤʫ ʥʦʤʝʨʫ ʘʙʦʥʝʥʪʘ ʦʥ ʧʨʠʧʠʩʘʥ 

çL ï xè, ʝʩʣʠ ʢʣʶʯ ʥʝ ʧʨʠʧʠʩʘʥ ʢ ʢʘʢʦʤʫ ʣʠʙʦ ʥʦʤʝʨʫ ïçL ï 0è. ɺ 

ʩʣʫʯʘʝ, ʢʦʛʜʘ ʠʜʝʥʪʠʬʠʮʠʨʫʝʤʳʡ ʢʣʶʯ ʦʧʨʝʜʝʣʝʥ ʢʘʢ ʩʝʨʚʠʩʥʳʡ 

ʢʣʶʯ, ʥʘ ʠʥʜʠʢʘʪʦʨʝ ʧʦ̫ ʚʠʪʩ̫ ʩʦʦʙʱʝʥʠʝ çSERè, ʘ ʝʩʣʠ ʢʘʢ 

ʩʧʝʮʠʘʣʴʥʳʡ ʪʦ ʩʦʦʙʱʝʥʠʝ SPEC. ɽʩʣʠ ʦʜʠʥ ʢʣʶʯ ʟʘʧʠʩʘʥ ʚ 

ʥʝʩʢʦʣʢɹʦ ʷʯʝʝʢ, ʪʦ ʦʥ ʙʫʜʝʪ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥ ʧʦ ʷʯʝʡʢʝ ʩ 

ʥʘʠʤʝʥʴʰʠʤ ʥʦʤʝʨʦʤ. 

уΦ ˽˾˻˥˾ˢ˸˸ˮ˾˻ˤˢ˹ˮ˩ ˨˻˸˻̅˻˹ˢ 



32 

 

 
 

 

 
 

 
 
 
 
 
 
 
 
P-4-9 

 

 

 

 

 

 

 

SEr 

 

 
 
 
 
 
 
 
 
ʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ 
ʩʝʨʚʠʩʥʦʛʦ ʢʣʶʯʘ  
(ʢʣʶʯʘ 
ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ) 
 

 
 
 
 
 
 
 
 
U,H 

 

 

 

 

ʉʝʨʚʠʩʥʳʡ ʢʣʶʯ ʚʳʧʦʣʥʷʝʪ ʪʘʢʫʶ ʞʝ ʬʫʥʢʮʠʶ, ʢʘʢ ʢʦʜ 

ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ ʠ ʧʦʟʚʦʣʷʝʪ ʥʘʯʘʪʴ ʧʨʦʮʝʜʫʨʫ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, 

ʧʨʠʯʝʤ ʩʝʨʚʠʩʥʳʡ ʢʣʶʯ ʜʝʡʩʪʚʫʝʪ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʢʦʜʘ 

ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ. ɺ ʨʝʟʫʣɹʪʘʪʝ ʵʪʦʡ ʦʧʝʨʘʮʠʠ ʨʘʥʝʝ ʟʘʧʠʩʘʥʥʳʡ 

ʢʣʶʯ ʟʘʤʝʥʷʝʪʩ̫ ʥʦʚʳʤ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʨʝʛʠʩʪʨʠʨʦʚʘʪʴ 

ʩʣʝʜʫʶʱʠʝ ʩʝʨʚʠʩʥʳʝ ʢʣʶʯʠ, ʩʣʝʜʫʝʪ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩ̫  ʧʨʦʮʝʜʫʨʦʡ 

ʈ-4-3. ʉʝʨʚʠʩʥʳʝ ʢʣʶʯʠ ʨʝʛʠʩʪʨʠʨʫʶʪʩ̫  ʚ ʷʯʝʡʢʘʭ ʧʘʤʷʪʠ ʠʟ 

ʜʠʘʧʘʟʦʥʘ 1020...1023 ʜʣʷ ɽʉ-2502/U ʠ 2040...2047 ʜʣ̫ ɽʉ-2502/ʅ. 

ɿʘʧʠʩʳʚʘʝʤʳʡ ʢʣʶʯ ʥʝ ʜʦʣʞʝʥ ʙʳʪʴ ʟʘʧʠʩʘʥ, ʚ ʢʘʢʦʡ ʣʠʙʦ ʠʟ 

ʷʯʝʝʢ ʧʘʤʷʪʠ. ʂʣʶʯʠ, ʚʦʟʤʦʞʥʦ, ʟʘʤʝʥʷʪʴ ʜʨʫʛʠʤʠ ʢʣʶʯʘʤʠ ʠʣʠ 

ʩʪʠʨʘʪʴ ʠʟ ʦʧʨʝʜʝʣʝʥʥʦʡ ʷʯʝʡʢʠ ʚ ʧʘʤʷʪʠ ʩʦʛʣʘʩʥʦ ʧʨʦʮʝʜʫʨʝ ʈ-

4-6. 

 
 

P-5 ʀʟʤʝʥʷʝʤʳʝ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʘʙʦʥʝʥʪʦʚ 

 

ɺ ʙʣʦʢʝ ʵʣʝʢʪʨʦʥʠʢʠ ɽʉ-2502 ʩʫʱʝʩʪʚʫʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʟʤʝʥʝʥʠʷ ʥʝʢʦʪʦʨʳʭ ʨʘʙʦʯʠʭ ʧʘʨʘʤʝʪʨʦʚ ʜʦʤʦʬʦʥʘ, 

ʦʪʥʦʩ̫ ʱʠʭʩ̫ ʢ ʚʳʟʦʚʫ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʧʝʨʝʛʦʚʦʨʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʠ ʢ ʬʫʥʢʮʠʷʤ ʢʦʜʦʚʦʛʦ ʟʘʤʢʘ.  

 

 

 

 

ɿʘʧʫʩʢ ʧʨʦʛʨʘʤʤʳ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʜʣʷ ʠʟʙʨʘʥʥʦʡ ʢʚʘʨʪʠʨʳ (ʧʨʠʤʝʨ - ʘʙʦʥʝʥʪ ˉ12) 

ʀʟʤʝʥʝʥʠʝ ʟʥʘʯʝʥʠʡ ʧʘʨʘʤʝʪʨʦʚ ʨʝʘʣʠʟʫʝʪʩ̫ ʩ ʧʦʤʦʱʴʶ çʢʣʘʚʠʰè 1. . . 6. ʂʘʞʜʦʝ ʥʘʞʘʪʠʝ ʚʳʙʨʘʥʥʦʡ 

çʢʣʘʚʠʰʠè ʧʦʟʚʦʣʷʝʪ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʦʯʝʨʝʜʥʦʝ ʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ. çʂʣʘʚʠʰʠè 7 ʠ 9 ʧʨʠʤʝʥʷʶʪʩ̫  ʜʣʷ 

ʧʝʨʝʢʣʶʯʝʥʠʷ ʨʝʞʠʤʘ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʨʝʜʳʜʫʱʝʛʦ ʠ ʦʯʝʨʝʜʥʦʛʦ ʥʦʤʝʨʘ 

ʘʙʦʥʝʥʪʘ (ʢʚʘʨʪʠʨʳ). 
 

 

 

 

 

 

 

 

 

 

 

 

 çʂʣʘʚʠʰʠè ʧʨʠʤʝʥʷʝʤʳʝ ʜʣʷ ʠʟʤʝʥʝʥʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ 

ʇʘʨʘʤʝʪʨ ˉ1      ʄʝʣʦʜʠʷ ʚʳʟʦʚʘ, ʢʣʘʚʠʰʘ [1] 
 
ʕʪʦʪ ʧʘʨʘʤʝʪʨ ʤʦʞʝʪ ʧʨʠʥʠʤʘʪʴ ʟʥʘʯʝʥʠʷ  ʠʟ ʜʠʘʧʘʟʦʥʘ 0 . . . 7. ɿʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ ʦʧʨʝʜʝʣʷʝʪ ʦʜʠʥ ʠʟ 8 
ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʟʘʜʘʥʥʳʭ ʪʦʥʦʚ ʚʳʟʦʚʘ. 

ʇʘʨʘʤʝʪʨ ˉ2    ɻʨʦʤʢʦʩʪʴ ʚʳʟʦʚʘ, ʢʣʘʚʠʰʘ [2] 
 
ɺ ʜʦʤʦʬʦʥʝ ʚʦʟʤʦʞʥʦ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʪʨʠ ʫʨʦʚʥʷ ʛʨʦʤʢʦʩʪʠ ʚʳʟʦʚʘ ʠ ʚʳʟʦʚʘ ʩ ʨʘʩʪʫʱʝʡ ʛʨʦʤʢʦʩʪʴʶ (ʵʪʦʪ 
ʧʘʨʘʤʝʪʨ ʪʨʝʙʫʝʪ ʫʩʪʘʥʦʚʢʠ, ʥʝ ʤʝʥʝʝ ʪʨyʭ ʩʠʛʥʘʣʦʚ (ʟʚʦʥʢʦʚ) ʚʳʟʦʚʘ): 

 [C] - ʪʠʭʠʡ ʟʚʦʥʦʢ 

 [U] - ʫʤʝʨʝʥʥʳʡ ʟʚʦʥʦʢ 

 [G ] - ʛʨʦʤʢʠʡ ʟʚʦʥʦʢ 

 [N] - ʥʘʨʘʩʪʘʶʱʠʡ ʟʚʦʥʦʢ 
 

 

  
 
 
 
 
 
 

уΦ ˽˾˻˥˾ˢ˸˸ˮ˾˻ˤˢ˹ˮ˩ ˨˻˸˻̅˻˹ˢ 


