
 

 

 

 
ʂʣʘʩʪʝʨ 7/ʄʦʜʫʣʴ 4 (C7/M4): ʉʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʛʦʨʦʜʩʢʦʛʦ ʪʨʘʥʩʧʦʨʪʘ. 
 
ʅʘʩʪʦʷʱʘʷ ʧʨʝʟʝʥʪʘʮʠʷ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʧʦʜʛʦʪʦʚʣʝʥʥʳʭ 
ʜʣʷ ʧʨʦʛʨʘʤʤʳ ʧʦ ʥʘʨʘʱʠʚʘʥʠʶ ʧʦʪʝʥʮʠʘʣʘ ï ʧʨʦʛʨʘʤʤʘ çʃʠʜʝʨʳ ʚ ʧʣʘʥʠʨʦʚʘʥʠʠ 
ʛʦʨʦʜʩʢʦʛʦ ʪʨʘʥʩʧʦʨʪʘè (LUTP). 
 
ʇʦʜʜʝʨʞʢʫ ʧʨʦʛʨʘʤʤʳ LUTP ʧʨʝʜʦʩʪʘʚʠʣʠ: 
 
Å ɺʩʝʤʠʨʥʳʡ ɹʘʥʢ 
Å ɸʚʩʪʨʘʣʠʡʩʢʦʝ ʘʛʝʥʪʩʪʚʦ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʧʦʤʦʱʠ ʨʘʟʚʠʪʠʶ 
Å ʇʨʦʛʨʘʤʤʘ ʩʦʜʝʡʩʪʚʠʷ ʫʧʨʘʚʣʝʥʠʶ ʵʥʝʨʛʝʪʠʯʝʩʢʠʤ ʩʝʢʪʦʨʦʤ (ESMAP), ʠ 
Å ɻʦʩʫʜʘʨʩʪʚʝʥʥʦ-ʯʘʩʪʥʳʡ ʢʦʥʩʫʣʴʪʘʪʠʚʥʳʡ ʮʝʥʪʨ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ (PPIAF) 
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ɺ ʥʘʩʪʦʷʱʝʤ ʤʦʜʫʣʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ, ʩʚʷʟʘʥʥʳʝ ʩ 
ʩʝʢʪʦʨʦʤ ʛʦʨʦʜʩʢʦʛʦ ʪʨʘʥʩʧʦʨʪʘ. ʄʳ ʩʦʩʨʝʜʦʪʦʯʠʤʩʷ ʥʘ ʢʦʥʪʝʢʩʪʝ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 
ʨʘʟʚʠʪʠʷ ʠ ʩʦʢʨʘʱʝʥʠʷ ʙʝʜʥʦʩʪʠ ʚ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʩʪʨʘʥʘʭ. 
 
ɺ ʯʘʩʪʥʦʩʪʠ, ʮʝʣʴʶ ʥʘʩʪʦʷʱʝʛʦ ʤʦʜʫʣʷ ʷʚʣʷʝʪʩʷ: 

 
Å ʇʨʝʜʩʪʘʚʠʪʴ ʦʩʥʦʚʥʳʝ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ 

ʛʦʨʦʜʩʢʦʤʫ ʪʨʘʥʩʧʦʨʪʫ 

Å ʆʧʨʝʜʝʣʠʪʴ ʦʩʥʦʚʥʳʝ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʝ ʩʪʦʨʦʥʳ, ʯʴʠ ʧʦʪʨʝʙʥʦʩʪʠ ʠ 

ʪʨʘʥʩʧʦʨʪʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ ʧʨʠ ʧʣʘʥʠʨʦʚʘʥʠʠ ʠ 

ʦʙʝʩʧʝʯʝʥʠʠ ʛʦʨʦʜʩʢʦʛʦ ʪʨʘʥʩʧʦʨʪʘ 

Å ʈʘʩʩʤʦʪʨʝʪʴ ʬʘʢʪʦʨʳ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʜʦʩʪʫʧʥʦʩʪʠ ʠ ʠʥʢʣʶʟʠʚʥʦʩʪʠ ʛʦʨʦʜʩʢʦʛʦ ʪʨʘʥʩʧʦʨʪʘ 
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ʉʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʣʠʷʶʪ ʥʘ ʩʧʨʦʩ ʥʘ ʧʦʝʟʜʢʠ, ʘ ʪʘʢʞʝ ʥʘ 

ʩʧʦʩʦʙʥʦʩʪʴ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʧʦʣʫʯʘʪʴ ʜʦʩʪʫʧ ʢ ʨʝʩʫʨʩʘʤ, ʚʦʟʤʦʞʥʦʩʪʷʤ ʠ ʚʠʜʘʤ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʵʢʦʥʦʤʠʯʝʩʢʦʡ, ʩʦʮʠʘʣʴʥʦʡ ʩʬʝʨʘʭ ʠ ʩʬʝʨʝ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ. 

 
ʉʦʜʝʡʩʪʚʫʶʱʠʝ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ: 

 
Å ʈʘʟʤʝʨ ʜʦʤʘʰʥʝʛʦ ʭʦʟʷʡʩʪʚʘ 

Å ʉʪʨʫʢʪʫʨʘ ʜʦʤʘʰʥʝʛʦ ʭʦʟʷʡʩʪʚʘ 

Å ʋʨʦʚʝʥʴ ʜʦʭʦʜʘ 

Å ʋʨʦʚʥʠ ʪʘʨʠʬʦʚ 

 
ʉʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʩʦʦʙʨʘʞʝʥʠʷʤ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʜʦʩʪʫʧʥʦʩʪʠ ʠ 

ʠʥʢʣʶʟʠʚʥʦʩʪʠ ʪʨʘʥʩʧʦʨʪʘ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝ ʫʜʝʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦʛʦ ʚʥʠʤʘʥʠʷ ʧʨʠ 

ʧʣʘʥʠʨʦʚʘʥʠʠ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ, ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʠ ʨʝʘʣʠʟʘʮʠʠ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʳ 

ʚ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʩʪʨʘʥʘʭ. ʕʪʦ ʤʦʞʝʪ ʩʦʟʜʘʪʴ ʙʦʣʝʝ ʩʝʨʴʝʟʥʳʝ ʧʨʦʙʣʝʤʳ ʜʣʷ 

ʫʷʟʚʠʤʳʭ ʛʨʫʧʧ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʠʟʚʣʝʯʝʥʠʷ ʠʤʠ ʚʳʛʦʜʳ ʠʟ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʠ 

ʠʟʙʘʚʣʝʥʠʷ ʦʪ ʙʝʜʥʦʩʪʠ. 
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ʆʪʩʫʪʩʪʚʠʝ ʜʦʩʪʫʧʘ ʢ ʛʦʨʦʜʩʢʦʤʫ ʪʨʘʥʩʧʦʨʪʫ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʯʝʪʳʨʝʤ ʪʠʧʘʤ 

ʦʪʯʫʞʜʝʥʠʷ, ʢʦʪʦʨʳʝ ʫʩʠʣʠʚʘʶʪ ʜʨʫʛ ʜʨʫʛʘ: ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ, ʚʨʝʤʝʥʥʦʝ, 

ʧʝʨʩʦʥʘʣʴʥʦʝ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʝ: 

 
Å ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʦʪʯʫʞʜʝʥʠʝ ʦʙʳʯʥʦ ʧʨʦʠʩʭʦʜʠʪ ʚ ʨʘʡʦʥʘʭ ʩ ʥʠʟʢʦʡ 

(ʙʦʣʝʝ ʥʠʟʢʦʡ) ʧʣʦʪʥʦʩʪʴʶ ʥʘʩʝʣʝʥʠʷ, ʛʜʝ ʦʙʱʝʩʪʚʝʥʥʳʡ ʪʨʘʥʩʧʦʨʪ ʥʝ 

ʷʚʣʷʝʪʩʷ ʬʠʥʘʥʩʦʚʦ ʞʠʟʥʝʩʧʦʩʦʙʥʳʤ, ʠʣʠ ʚ ʛʦʨʦʜʩʢʠʭ ʧʝʨʠʬʝʨʠʡʥʳʭ 

ʨʘʡʦʥʘʭ, ʛʜʝ ʫʩʣʫʛʠ ʧʨʝʜʦʩʪʘʚʣʷʶʪʩʷ ʨʝʞʝ ʠʣʠ ʩʧʨʦʩ ʥʘ ʪʨʘʥʩʧʦʨʪʥʳʝ 

ʫʩʣʫʛʠ ʟʘʯʘʩʪʫʶ ʧʨʝʚʳʰʘʝʪ ʧʨʝʜʣʦʞʝʥʠʝ. 

Å ɺʨʝʤʝʥʥʦʝ ʦʪʯʫʞʜʝʥʠʝ ʦʪʥʦʩʠʪʩʷ ʢ ʧʨʦʙʣʝʤʘʤ, ʩ ʢʦʪʦʨʳʤʠ ʧʘʩʩʘʞʠʨʳ 

ʩʪʘʣʢʠʚʘʶʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʧʦʟʜʥʦ ʥʦʯʴʶ ʠʣʠ ʦʯʝʥʴ ʨʘʥʦ ʫʪʨʦʤ, ʠ ʯʘʩʪʦ ʚ 

ʚʳʭʦʜʥʳʝ ʜʥʠ, ʢʦʛʜʘ ʪʨʘʥʩʧʦʨʪʥʳʝ ʫʩʣʫʛʠ ʦʪʩʫʪʩʪʚʫʶʪ ʠʣʠ 

ʧʨʝʜʦʩʪʘʚʣʷʶʪʩʷ ʨʝʜʢʦ 

Å ʇʝʨʩʦʥʘʣʴʥʦʝ ʦʪʯʫʞʜʝʥʠʝ ʦʩʥʦʚʘʥʦ ʥʘ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ, ʪʘʢʠʭ 
ʢʘʢ ʧʦʣ, ʚʦʟʨʘʩʪ, ʵʪʥʠʯʝʩʢʦʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʠ ʨʝʣʠʛʠʷ, ʟʘʙʦʣʝʚʘʥʠʝ ʠʣʠ 
ʠʥʚʘʣʠʜʥʦʩʪʴ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʦʛʨʘʥʠʯʠʚʘʪʴ ʤʦʙʠʣʴʥʦʩʪʴ ʣʶʜʝʡ ʠ ʜʦʩʪʫʧ ʢ 
ʪʨʘʥʩʧʦʨʪʫ, ʙʫʜʴ ʪʦ ʯʘʩʪʥʳʝ, ʦʙʱʝʩʪʚʝʥʥʳʝ ʠʣʠ ʥʝʤʦʪʦʨʠʟʦʚʘʥʥʳʝ ʨʝʞʠʤʳ 
ʧʝʨʝʜʚʠʞʝʥʠʷ, ʪʘʢʠʝ ʢʘʢ ʭʦʜʴʙʘ ʠ ʝʟʜʘ ʥʘ ʚʝʣʦʩʠʧʝʜʝ. 

Å ʕʢʦʥʦʤʠʯʝʩʢʦʝ ʦʪʯʫʞʜʝʥʠʝ ʦʪʥʦʩʠʪʩʷ ʢ ʥʝʩʧʦʩʦʙʥʦʩʪʠ ʣʶʜʝʡ ʦʧʣʘʯʠʚʘʪʴ 
ʪʨʘʥʩʧʦʨʪʥʳʝ ʨʘʩʭʦʜʳ 
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ɺʦ ʤʥʦʛʠʭ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʩʪʨʘʥʘʭ ʩ ʘʥʘʣʦʛʠʯʥʳʤʠ ʧʨʦʙʣʝʤʘʤʠ ʩʪʘʣʢʠʚʘʶʪʩʷ ʛʨʫʧʧʳ 

ʦʪʯʫʞʜʝʥʥʦʛʦ ʥʘʩʝʣʝʥʠʷ ʩ ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ ʜʦʭʦʜʘ: ʭʦʜʴʙʘ ʯʘʩʪʦ ʷʚʣʷʝʪʩʷ 

ʝʜʠʥʩʪʚʝʥʥʳʤ ʜʦʩʪʫʧʥʳʤ ʚʘʨʠʘʥʪʦʤ, ʟʘ ʢʦʪʦʨʳʤ ʩʣʝʜʫʶʪ ʥʝʬʦʨʤʘʣʴʥʳʝ 

ʪʨʘʥʩʧʦʨʪʥʳʝ ʫʩʣʫʛʠ ʠ ʥʝʤʦʪʦʨʠʟʦʚʘʥʥʳʝ ʨʝʞʠʤʳ ʧʝʨʝʜʚʠʞʝʥʠʷ. ʋʩʣʦʚʠʷ 

ʧʝʨʝʜʚʠʞʝʥʠʷ ʜʣʷ ʧʝʰʝʭʦʜʦʚ ʠ ʥʝʤʦʪʦʨʠʟʦʚʘʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʤʦʛʫʪ ʙʳʪʴ 

ʥʝʙʝʟʦʧʘʩʥʳʤʠ, ʫʭʫʜʰʘʪʴʩʷ ʠʣʠ ʚʦʦʙʱʝ ʦʪʩʫʪʩʪʚʦʚʘʪʴ. 

 
ʅʘʩʪʦʷʱʘʷ ʪʝʥʜʝʥʮʠʷ ʦʩʦʙʝʥʥʦ ʥʝʙʣʘʛʦʧʨʠʷʪʥʘ ʜʣʷ ʛʦʨʦʜʩʢʦʡ ʙʝʜʥʦʪʳ, ʧʦʩʢʦʣʴʢʫ 

ʦʥʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʷʚʣʷʶʪʩʷ çʚʳʥʫʞʜʝʥʥʳʤʠ ʧʘʩʩʘʞʠʨʘʤʠè, ʯʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʦʥʠ ʥʝ 

ʤʦʛʫʪ ʧʦʟʚʦʣʠʪʴ ʩʝʙʝ ʘʣʴʪʝʨʥʘʪʠʚʥʳʡ ʚʳʙʦʨ ʠ ʯʘʩʪʦ ʟʘʚʠʩʷʪ ʦʪ ʦʙʱʝʩʪʚʝʥʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʘ, ʯʪʦʙʳ ʜʦʙʨʘʪʴʩʷ ʜʦ ʤʝʩʪʘ ʨʘʙʦʪ rʠʣʠ ʦʪ ʭʦʜʴʙʳ ʧʝʰʢʦʤ ʢʘʢ ʦʩʥʦʚʥʦʛʦ 

ʩʨʝʜʩʪʚʘ ʧʝʨʝʜʚʠʞʝʥʠʷ ʜʣʷ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʩʚʦʠʭ ʧʦʚʩʝʜʥʝʚʥʳʭ ʥʫʞʜ. ɸʥʘʣʦʛʠʯʥʳʤ 

ʦʙʨʘʟʦʤ, ʘʚʪʦʤʦʙʠʣʴʥʳʝ ʩʠʩʪʝʤʳ ʧʨʠʚʦʜʷʪ ʢ ʦʪʯʫʞʜʝʥʠʶ ʤʦʣʦʜʳʭ ʣʶʜʝʡ, ʧʦʞʠʣʳʭ 

ʣʶʜʝʡ, ʤʥʦʛʠʭ ʞʝʥʱʠʥ ʠ ʪʝʭ, ʢʪʦ ʥʝ ʫʧʨʘʚʣʷʝʪ ʘʚʪʦʤʦʙʠʣʝʤ ʠʣʠ ʢʦʤʫ ʘʚʪʦʤʦʙʠʣʴ ʥʝ 

ʜʦʩʪʫʧʝʥ. 
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ʈʘʩʪʝʪ ʢʦʣʠʯʝʩʪʚʦ ʣʠʪʝʨʘʪʫʨʳ ʠ ʬʘʢʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʦ ʞʝʥʱʠʥʘʭ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʠʤʠ ʪʨʘʥʩʧʦʨʪʘ. ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʛʝʥʜʝʨʥʳʝ ʚʦʧʨʦʩʳ ʜʦʣʞʥʳ 

ʫʯʠʪʳʚʘʪʴʩʷ ʧʨʠ ʧʣʘʥʠʨʦʚʘʥʠʠ ʩʠʩʪʝʤʳ ʛʦʨʦʜʩʢʦʛʦ ʪʨʘʥʩʧʦʨʪʘ. 

 
ʏʘʩʪʦ ʞʝʥʱʠʥʳ ʠ ʤʫʞʯʠʥʳ ʚʳʧʦʣʥʷʶʪ ʨʘʟʥʳʝ ʩʦʮʠʘʣʴʥʳʝ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʨʦʣʠ ʠ 

ʬʫʥʢʮʠʠ, ʢʘʩʘʶʱʠʝʩʷ ʦʙʷʟʘʥʥʦʩʪʝʡ ʧʦ ʜʦʤʫ ʠ ʫʭʦʜʫ. ɼʣʷ ʞʝʥʱʠʥ ʪʨʘʥʩʧʦʨʪ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʦʩʪʫʧ ʢ ʨʘʟʣʠʯʥʳʤ ʨʝʩʫʨʩʘʤ ʠ ʚʦʟʤʦʞʥʦʩʪʷʤ, ʪʘʢʠʤ ʢʘʢ ʟʘʥʷʪʦʩʪʴ, 

ʫʭʦʜ ʟʘ ʜʝʪʴʤʠ, ʦʙʨʘʟʦʚʘʥʠʝ, ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʝ ʠ ʧʦʣʠʪʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ. 

ʉʦʮʠʘʣʴʥʳʝ ʬʘʢʪʦʨʳ, ʪʘʢʠʝ ʢʘʢ ʩʪʘʪʫʩ, ʤʝʩʪʦ ʞʠʪʝʣʴʩʪʚʘ ʠ ʪʠʧ ʩʨʝʜʩʪʚ ʢ 

ʩʫʱʝʩʪʚʦʚʘʥʠʶ, ʪʘʢʞʝ ʠʛʨʘʶʪ ʨʦʣʴ. 

 
ɺʩʣʝʜʩʪʚʠʝ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʥʠʤʠ, ʫ ʞʝʥʱʠʥ ʠ ʤʫʞʯʠʥ ʪʘʢʞʝ ʠʤʝʶʪʩʷ ʨʘʟʣʠʯʥʳʝ 

ʩʭʝʤʳ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʧʦʝʟʜʦʢ ʠ ʦʛʨʘʥʠʯʝʥʠʷ ʤʦʙʠʣʴʥʦʩʪʠ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʛʝʥʜʝʨʥʳʤ ʨʘʟʣʠʯʠʷʤ ʚ ʠʩʧʦʣʴʟʫʝʤʳʭ ʠʤʠ ʨʝʞʠʤʘʭ ʧʝʨʝʜʚʠʞʝʥʠʷ, ʘ ʪʘʢʞʝ ʚ ʩʭʝʤʘʭ 

ʧʦʝʟʜʦʢ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʮʝʣʠ ʧʦʝʟʜʢʠ, ʯʘʩʪʦʪʳ ʠ ʨʘʩʩʪʦʷʥʠʷ ʧʦʝʟʜʢʠ. 
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ʍʦʜʴʙʘ ʦʩʪʘʝʪʩʷ ʧʨʝʦʙʣʘʜʘʶʱʠʤ ʩʧʦʩʦʙʦʤ ʧʝʨʝʜʚʠʞʝʥʠʷ ʜʣʷ ʤʥʦʛʠʭ ʞʝʥʱʠʥ ʚ 

ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʩʪʨʘʥʘʭ, ʪʘʢ ʢʘʢ ʜʨʫʛʠʝ ʨʝʞʠʤʳ ʧʝʨʝʜʚʠʞʝʥʠʷ ʯʘʩʪʦ ʥʝʜʦʩʪʫʧʥʳ, ʧʦʩʢʦʣʴʢʫ 

ʦʥʠ ʣʠʙʦ ʩʣʠʰʢʦʤ ʜʦʨʦʛʠ, ʣʠʙʦ ʨʘʩʧʦʣʦʞʝʥʳ ʥʝʫʜʦʙʥʦ ʠ ʜʘʣʝʢʦ. 

 
ɺ ʛʦʨʦʜʩʢʠʭ ʨʘʡʦʥʘʭ ʧʦʝʟʜʢʠ, ʦʩʫʱʝʩʪʚʣʷʝʤʳʝ ʞʝʥʱʠʥʘʤʠ, ʚ ʦʩʥʦʚʥʦʤ ʨʘʩʩʨʝʜʦʪʦʯʝʥʳ ʧʦ 

ʚʨʝʤʝʥʠ ʠ ʤʝʩʪʫ. ʂʘʢ ʚ ʛʦʨʦʜʩʢʠʭ, ʪʘʢ ʠ ʩʝʣʴʩʢʠʭ ʨʘʡʦʥʘʭ ʞʝʥʱʠʥʘʤʠ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʙʦʣʝʝ ʩʣʦʞʥʳʝ ʧʦʝʟʜʢʠ ʠ ʚ ʙʦʣʴʰʝʤ ʢʦʣʠʯʝʩʪʚʝ, ʯʝʤ ʤʫʞʯʠʥʘʤʠ. 

 
ɾʝʥʱʠʥʳ, ʢʘʢ ʧʨʘʚʠʣʦ, ʠʤʝʶʪ ʤʝʥʴʰʠʡ ʜʦʩʪʫʧ ʢ ʪʨʘʥʩʧʦʨʪʥʳʤ ʩʨʝʜʩʪʚʘʤ, ʯʪʦ ʦʛʨʘʥʠʯʠʚʘʝʪ 

ʢʦʣʠʯʝʩʪʚʦ ʠ ʮʝʣʠ ʧʦʝʟʜʦʢ, ʢʦʪʦʨʳʝ ʠʤʠ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ. ɺ ʯʘʩʪʥʦʩʪʠ, ʞʝʥʱʠʥʳ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʠʤʝʶʪ ʤʝʥʴʰʠʡ ʜʦʩʪʫʧ ʢ ʯʘʩʪʥʳʤ ʤʦʪʦʨʠʟʦʚʘʥʥʳʤ ʚʠʜʘʤ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʠ ʜʣʷ 

ʤʦʙʠʣʴʥʦʩʪʠ ʜʦʣʞʥʳ ʙʦʣʴʰʝ ʧʦʣʘʛʘʪʴʩʷ ʥʘ ʦʙʱʝʩʪʚʝʥʥʳʡ ʪʨʘʥʩʧʦʨʪ. ʂʨʦʤʝ ʪʦʛʦ, ʚʳʩʦʢʘʷ 

ʩʪʦʠʤʦʩʪʴ ʯʘʩʪʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʟʘʩʪʘʚʣʷʝʪ ʤʘʣʦʠʤʫʱʠʭ, ʦʩʦʙʝʥʥʦ ʞʝʥʱʠʥ, ʦʞʠʜʘʪʴ 

ʦʙʱʝʩʪʚʝʥʥʳʡ ʪʨʘʥʩʧʦʨʪ ʥʘ ʘʚʪʦʙʫʩʥʳʭ ʦʩʪʘʥʦʚʢʘʭ. 

 

ɹʦʣʴʰʠʥʩʪʚʦ ʛʦʨʦʜʩʢʠʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʠʩʪʝʤ ʥʝ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ 

ʧʦʪʨʝʙʥʦʩʪʝʡ ʞʝʥʱʠʥ ʚ ʢʦʤʙʠʥʠʨʦʚʘʥʠʠ ʥʝʩʢʦʣʴʢʠʭ ʧʦʝʟʜʦʢ, ʤʥʦʛʠʝ ʠʟ ʢʦʪʦʨʳʭ 

ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʚ ʥʝʧʠʢʦʚʳʝ ʯʘʩʳ ʠ ʚʥʝ ʦʩʥʦʚʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʤʘʨʰʨʫʪʦʚ. 

 

ʂʫʣʴʪʫʨʥʘʷ ʧʨʠʝʤʣʝʤʦʩʪʴ, ʣʠʯʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʩʝʢʩʫʘʣʴʥʳʭ 

ʜʦʤʦʛʘʪʝʣʴʩʪʚ ʪʘʢʞʝ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤʠ ʧʨʦʙʣʝʤʘʤʠ ʞʝʥʱʠʥ ʚ ʦʪʥʦʰʝʥʠʠ ʜʦʩʪʫʧʘ ʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʨʘʥʩʧʦʨʪʘ. ɾʝʥʱʠʥʘʤ, ʢʦʪʦʨʳʝ ʠʩʧʳʪʳʚʘʶʪ ʪʨʫʜʥʦʩʪʠ ʩ ʜʦʩʪʫʧʦʤ ʢ 

ʪʨʘʥʩʧʦʨʪʫ, ʯʘʩʪʦ ʧʨʠʭʦʜʠʪʩʷ ʩʦʚʝʨʰʘʪʴ ʙʦʣʝʝ ʜʣʠʪʝʣʴʥʳʝ ʧʦʝʟʜʢʠ ʠʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʙʦʣʝʝ 

ʥʝʫʜʦʙʥʳʝ ʠ ʬʠʟʠʯʝʩʢʠ ʠʟʥʫʨʠʪʝʣʴʥʳʝ ʨʝʞʠʤʳ ʧʝʨʝʜʚʠʞʝʥʠʷ, ʪʝʤ ʩʘʤʳʤ ʪʨʘʪʷ ʙʦʣʴʰʝ 

ʚʨʝʤʝʥʠ ʚ ʧʫʪʠ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ ʞʝʥʱʠʥʳ ʥʝʩʫʪ ʙʦʣʴʰʫʶ ʪʨʘʥʩʧʦʨʪʥʫʶ ʥʘʛʨʫʟʢʫ, 

ʯʝʤ ʤʫʞʯʠʥʳ. ʉʝʢʩʫʘʣʴʥʳʝ ʜʦʤʦʛʘʪʝʣʴʩʪʚʘ ʤʦʛʫʪ ʧʦʤʝʰʘʪʴ ʞʝʥʱʠʥʘʤ ʚ ʦʩʫʱʝʩʪʚʣʝʥʠʠ 

ʧʦʝʟʜʦʢ, ʦʩʦʙʝʥʥʦ ʚ ʥʦʯʥʦʝ ʚʨʝʤʷ. 
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ʅʘʩʪʦʷʱʠʡ ʛʨʘʬʠʢ ʧʦʤʦʛʘʝʪ ʧʨʦʠʣʣʶʩʪʨʠʨʦʚʘʪʴ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʞʝʥʱʠʥʳ ʧʦʣʘʛʘʁʪʩʷ 

ʥʘ ʦʙʱʝʩʪʚʝʥʥʳʡ ʪʨʘʥʩʧʦʨʪ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʙʦʣʝʝ ʰʠʨʦʢʦʛʦ ʢʨʫʛʘ ʚʠʜʦʚ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. ʕʪʦ ʪʘʢʞʝ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʤʫʞʯʠʥʘʤ ʠ ʞʝʥʱʠʥʘʤ, 

ʢʦʪʦʨʳʝ ʨʘʙʦʪʘʶʪ ʚʥʝ ʜʦʤʘ, ʧʨʠʭʦʜʠʪʩʷ ʧʨʝʦʜʦʣʝʚʘʪʴ ʙʦʣʴʰʠʝ ʨʘʩʩʪʦʷʥʠʷ ʜʦ 

ʩʚʦʠʭ ʨʘʙʦʯʠʭ ʤʝʩʪ, ʙʦʣʴʰʠʥʩʪʚʦ ʞʝʥʱʠʥ, ʢʘʢ ʧʨʘʚʠʣʦ, ʩʦʚʝʨʰʘʶʪ ʧʦʝʟʜʢʠ ʚ ʤʝʩʪʘ, 

ʢʦʪʦʨʳʝ ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʥʳ ʚ ʠʭ ʦʢʨʝʩʪʥʦʩʪʷʭ ʠ ʨʘʡʦʥʘʭ. 

 
ʄʥʦʛʠʝ ʚʠʜʳ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʢʦʪʦʨʳʤʠ ʦʙʳʯʥʦ ʟʘʥʠʤʘʶʪʩʷ ʞʝʥʱʠʥ r(ʚʢʣʶʯʘʷ ʫʭʦʜ 

ʟʘ ʜʝʪʴʤʠ, ʚʝʜʝʥʠʝ ʜʦʤʘʰʥʝʛʦ ʭʦʟʷʡʩʪʚʘ, ʨʘʙʦʪʘ ʚ ʥʝʬʦʨʤʘʣʴʥʦʤ ʩʝʢʪʦʨʝ ʠ ʪ. ʜ.), 

ʪʨʝʙʫʶʪ, ʯʪʦʙʳ ʦʥʠ ʩʦʚʝʨʰʘʣʠ ʙʦʣʝʝ ʯʘʩʪʳʝ ʠ ʢʦʨʦʪʢʠʝ ʧʦʝʟʜʢʠ, ʯʝʤ ʤʫʞʯʠʥʳ. ʀʤʠ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʝʟʜʦʢ ʚ ʥʝʧʠʢʦʚʳʝ ʯʘʩʳ ʠ ʚʥʝ ʦʩʥʦʚʥʳʭ 

ʤʘʨʰʨʫʪʦʚ, ʠ ʦʥʠ ʪʘʢʞʝ ʫʯʘʩʪʚʫʶʪ ʚ ʙʦʣʝʝ ʩʣʦʞʥʳʭ ʧʦʝʟʜʢʘʭ ʩ ʤʥʦʞʝʩʪʚʦʤ 

ʧʝʨʝʩʘʜʦʢ, ʢʦʪʦʨʳʝ, ʢʘʢ ʧʨʘʚʠʣʦ, ʜʝʣʘʶʪ ʠʭ ʧʝʨʝʜʚʠʞʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʜʦʨʦʛʦʩʪʦʷʱʠʤʠ ʜʣʷ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʮʝʥʘ ʧʦʝʟʜʦʢ 

ʩʪʘʥʦʚʷʪʩʷ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʠʣʠ ʩʦʢʨʘʱʘʝʪʩʷ ʠʭ ʢʦʣʠʯʝʩʪʚʦ. 

 
ɻʨʘʬʠʢ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʤʝʩʪʘ ʥʘʟʥʘʯʝʥʠʷ ʧʦʝʟʜʦʢ, ʢʦʪʦʨʳʝ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ 

ʤʫʞʯʠʥʘʤʠ (ʧʦ ʫʨʦʚʥʷʤ ʜʦʭʦʜʦʚ) ʚ ʦʩʥʦʚʥʦʤ ʦʛʨʘʥʠʯʠʚʘʶʪʩʷ ʤʝʩʪʦʤ ʨʘʙʦʪ,r ʟʘʪʝʤ 

ʧʦʩʝʱʝʥʠʝʤ ʜʨʫʟʝʡ, ʜʦʤʦʤ ʠ ʰʢʦʣʦʡ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʦʩʥʦʚʥʳʤʠ ʤʝʩʪʘʤʠ 

ʥʘʟʥʘʯʝʥʠʷ ʧʦʝʟʜʦʢ, ʢʦʪʦʨʳʝ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʞʝʥʱʠʥʘʤʠ, ʷʚʣʷʶʪʩʷ ʨʳʥʦʢ, ʜʦʤ ʠ 

ʧʦʩʝʱʝʥʠʝ ʨʦʜʩʪʚʝʥʥʠʢʦʚ. ʇʨʠ ʵʪʦʤ ʚ  ʧʨʦʮʝʥʪʥʦʤ ʚʳʨʘʞʝʥʠʠ ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ 

ʛʦʨʘʟʜʦ ʚʳʰʝ ʚ ʩʣʫʯʘʝ ʞʝʥʱʠʥ, ʯʝʤ ʤʫʞʯʠʥ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʫʨʦʚʥʝʤ ʜʦʭʦʜʘ. 

ʇʦʝʟʜʢʠ ʥʘ ʨʳʥʦʢ ʢʨʘʡʥʝ ʯʘʩʪʳ ʜʣʷ ʞʝʥʱʠʥ ʩ ʨʘʟʥʳʤʠ ʫʨʦʚʥʷʤʠ ʜʦʭʦʜʘ, ʥʦ 

ʞʝʥʱʠʥʳ ʩ ʙʦʣʝʝ ʥʠʟʢʠʤ ʜʦʭʦʜʦʤ ʯʘʱʝ ʧʦʩʝʱʘʶʪ ʨʳʥʢʠ. ɾʝʥɦʠʥʘʤʠ ʪʘʢʞʝ ʙʦʣʝʝ 

ʯʘʩʪʦ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʧʦʝʟʜʢʠ ʚ ʤʝʜʠʮʠʥʩʢʠʡ ʮʝʥʪʨ (ʙʦʣʴʥʠʮʳ ʠ ʧʦʣʠʢʣʠʥʠʢʠ), ʯʝʤ 
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ʅʝʜʘʚʥʠʡ ʦʙʟʦʨ ʦʧʨʦʩʘ, ʩʚʷʟʘʥʥʦʛʦ ʩ ʨʘʩʭʦʜʘʤʠ ʜʦʤʦʭʦʟʷʡʩʪʚ ʚ ɹʨʘʟʠʣʠʠ ʟʘ 2002ï

2003 ʛʦʜʳ, ʜʘʝʪ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦʙ ʦʩʦʙʝʥʥʦʩʪʷʭ ʨʘʩʭʦʜʦʚ ʥʘ ʪʨʘʥʩʧʦʨʪ ʢʘʢ ʩʨʝʜʠ 

ʞʝʥʱʠʥ, ʪʘʢ ʠ ʤʫʞʯʠʥ. 

 
ɺ ʛʦʨʦʜʩʢʠʭ ʨʘʡʦʥʘʭ ʜʘʥʥʳʝ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʤʫʞʯʠʥʳ, ʢʘʢ ʧʨʘʚʠʣʦ, ʨʘʩʭʦʜʫʶʪ 

ʙʦʣʴʰʝ ʩʨʝʜʩʪʚ ʥʘ ʚʝʱʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʯʘʩʪʥʳʤʠ ʚʠʜʘʤʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ 

(ʥʘʧʨʠʤʝʨ, ʥʘ ʛʘʟ, ʧʣʘʪʥʳʝ ʜʦʨʦʛʠ, ʘʚʪʦʤʦʡʢʫ ʠ ʪ. ʜ.). ɼʣʷ ʩʨʘʚʥʝʥʠʷ, ʚ ʩʨʝʜʥʝʤ 

ʞʝʥʱʠʥʳ, ʢʘʢ ʧʨʘʚʠʣʦ, ʪʨʘʪʷʪ ʙʦʣʴʰʝ ʥʘ ʚʠʜʳ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ (ʪʘʢʠʝ ʢʘʢ 

ʘʚʪʦʙʫʩʳ (ʢʘʢ ʬʦʨʤʘʣʴʥʳʝ, ʪʘʢ ʠ ʥʝʬʦʨʤʘʣʴʥʳʝ), ʤʝʪʨʦ ʠ ʧʨʦʤʝʞʫʪʦʯʥʳʝ ʚʠʜʳ 

ʪʨʘʥʩʧʦʨʪʘ, ʪʘʢʠʝ ʢʘʢ ʪʘʢʩʠ). ʈʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ ʪʝʯʝʥʠʝ ʥʝʜʝʣʠ 

ʦʙʱʝʩʪʚʝʥʥʳʤʠ ʘʚʪʦʙʫʩʘʤʠ ʧʦʣʴʟʦʚʘʣʠʩ ɹ65% ʚʩʝʭ ʞʝʥʱʠʥ ʠ ʚʩʝʛʦ 42% ʤʫʞʯʠʥ. 
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