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ʆʪʣʠʯʠʷ ʜʠʟʝʣʴʥʳʭ ʠ ʙʝʥʟʠʥʦʚʳʭ ʜʚʠʛʘʪʝʣʝʡ 

 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ɼʠʟʝʣʴʥʳʡ ʜʚʠʛʘʪʝʣʴ ɹʝʥʟʠʥʦʚʳʡ ʜʚʠʛʘʪʝʣʴ 

ʂʦʵʬʬʠʮʠʝʥʪ ʧʦʣʝʟʥʦʛʦ ʜʝʡʩʪʚʠʷ ~35-40% ~22-25% 

ɺʦʩʧʣʘʤʝʥʝʥʠʝ 
ʆʪ ʩʞʘʪʠʷ 
(ʩʘʤʦʚʦʩʧʣʘʤʝʥʝʥʠʝ) 

ʇʦʜʘʯʘ ʠʩʢʨʳ ʩʠʩʪʝʤʦʡ 
ʟʘʞʠʛʘʥʠʷ (ʠʟʚʥʝ) 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʯʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ (ʦʙ/ʤʠʥ) ~4500 ~5500 

ʉʪʝʧʝʥʴ ʩʞʘʪʠʷ ~22 ~10 

ʉʦʜʝʨʞʘʥʠʝ ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ ʚ ʦʪʨʘʙʦʪʘʚʰʠʭ ʛʘʟʘʭ   

HC + NOx ~1,10 ʛ/ʢʤ ~1,4 ʛ/ʢʤ 

SO2 + ʪʚʝʨʜʳʝ ʯʘʩʪʠʮʳ ~0,22 ʛ/ʢʤ ð 

CO ~1,00 ʛ/ʢʤ ~2,7 ʛ/ʢʤ 

 

ʕʪʘʧʳ ʨʘʟʚʠʪʠʷ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʜʠʟʝʣʴʥʳʤ ʜʚʠʛʘʪʝʣʝʤ 

 
ʈʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʡ ʥʘʩʦʩ 

(ʤʝʭʘʥʠʯʝʩʢʠʡ) 
ʈʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʡ 
ʥʘʩʦʩ (ʩ ʵʣʝʢʪʨʦʥʥʳʤ 

ʫʧʨʘʚʣʝʥʠʝʤ) 

ʉʠʩʪʝʤʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ 
ʚʧʨʳʩʢʘ ʪʦʧʣʠʚʘ ʘʢʢʫʤʫʣʷʪʦʨʥʦʛʦ 

ʪʠʧʘ (CRDI) 

 

ʆʩʥʦʚʥʳʝ ʦʪʣʠʯʠʷ ʜʠʟʝʣʴʥʳʭ ʠ ʙʝʥʟʠʥʦʚʳʭ ʜʚʠʛʘʪʝʣʝʡ 

ʇʦʩʢʦʣʴʢʫ ʚ ʜʠʟʝʣʴʥʳʭ ʜʚʠʛʘʪʝʣʷʭ ʚʦʩʧʣʘʤʝʥʝʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʞʘʪʠʷ 

ʧʦʩʪʫʧʠʚʰʝʛʦ ʚ ʮʠʣʠʥʜʨʳ ʚʦʟʜʫʭʘ, ʪʦ ʠ ʩʪʝʧʝʥʴ ʩʞʘʪʠʷ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ ʘʥʘʣʦʛʠʯʥʦʛʦ 

ʧʦʢʘʟʘʪʝʣʷ ʫ ʠʩʢʨʦʚʳʭ ʜʚʠʛʘʪʝʣʝʡ, ʩʞʠʤʘʶʱʠʭ ʪʦʧʣʠʚʦʚʦʟʜʫʰʥʫʶ ʩʤʝʩʴ. ɺʳʩʦʢʠʡ 

ʧʦʢʘʟʘʪʝʣʴ ʂʇɼ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʜʠʟʝʣʴʥʳʡ ʜʚʠʛʘʪʝʣʴ ʙʦʣʝʝ ʵʢʦʥʦʤʠʯʝʥ, ʪʦ ʝʩʪʴ ʠʤʝʝʪ 

ʙʦʣʝʝ ʥʠʟʢʠʡ ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ. ʆʙʱʝʩʪʚʝʥʥʘʷ ʟʥʘʯʠʤʦʩʪʴ ʠ ʧʦʧʫʣʷʨʥʦʩʪʴ ʜʠʟʝʣʴʥʦʛʦ 

ʜʚʠʛʘʪʝʣʷ ʦʙʫʩʣʦʚʣʝʥʳ ʝʛʦ ʥʠʟʢʠʤ ʨʘʩʭʦʜʦʤ ʪʦʧʣʠʚʘ, ʤʘʣʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʟʘʛʨʷʟʥʷʶʱʠʭ 

ʚʝʱʝʩʪʚ ʚ ʚʳʭʣʦʧʥʳʭ ʛʘʟʘʭ ʠ ʥʝʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʰʫʤʘ. 

ʕʪʘʧʳ ʨʘʟʚʠʪʠʷ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʜʠʟʝʣʴʥʳʤ ʜʚʠʛʘʪʝʣʝʤ 

ʂ ʩʠʩʪʝʤʘʤ ʜʠʟʝʣʴʥʳʤ ʜʚʠʛʘʪʝʣʷʤ ʧʨʝʜʲʷʚʣʷʶʪʩʷ ʚʩʝ ʙʦʣʝʝ ʞʝʩʪʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʠʟ-ʟʘ 

ʧʦʩʪʦʷʥʥʦʛʦ ʫʞʝʩʪʦʯʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʥʦʨʤ ʪʦʢʩʠʯʥʦʩʪʠ ʠ ʪʨʝʙʦʚʘʥʠʡ ʢ ʫʨʦʚʥʶ ʰʫʤʘ, ʘ 

ʪʘʢʞʝ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʩʥʠʞʝʥʠʠ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ. ʆʜʥʘ ʠʟ ʧʝʨʚʳʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ 

ʜʠʟʝʣʴʥʳʤ ʜʚʠʛʘʪʝʣʝʤ ʠʤʝʣʘ ʤʝʭʘʥʠʯʝʩʢʠʡ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʡ ʊʅɺɼ (ʪʦʧʣʠʚʥʳʡ ʥʘʩʦʩ 

ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ). ʀʟ-ʟʘ ʥʝ ʦʯʝʥʴ ʪʦʯʥʦʛʦ ʜʦʟʠʨʦʚʘʥʠʷ ʪʦʧʣʠʚʘ ʚ ʵʪʠʭ ʩʠʩʪʝʤʘʭ ʩʣʦʞʥʦ 

ʙʳʣʦ ʜʦʩʪʠʯʴ ʚʳʩʦʢʦʡ ʤʦʱʥʦʩʪʠ ʠ ʩʦʦʪʚʝʪʩʪʚʠʷ ʜʚʠʛʘʪʝʣʷ ʞʝʩʪʢʠʤ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʥʦʨʤʘʤ. 

ʉʣʝʜʫʶʱʠʡ ʵʪʘʧ ʨʘʟʚʠʪʠʷ ʦʟʥʘʤʝʥʦʚʘʣʩʷ ʧʦʷʚʣʝʥʠʝʤ ʊʅɺɼ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʛʦ ʪʠʧʘ ʩ 

ʵʣʝʢʪʨʦʥʥʳʤ ʫʧʨʘʚʣʝʥʠʝʤ COVEC-F ʬʠʨʤʳ Zexel. ʂ ʧʦʩʣʝʜʥʝʤʫ ʧʦʢʦʣʝʥʠʶ ʩʠʩʪʝʤ 

ʜʠʟʝʣʴʥʦʛʦ ʚʧʨʳʩʢʘ ʦʪʥʦʩʠʪʩʷ ʘʢʢʫʤʫʣʷʪʦʨʥʘʷ ʩʠʩʪʝʤʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʚʧʨʳʩʢʘ CRDI, 

ʢʦʪʦʨʘʷ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʤʥʦʞʝʩʪʚʦ ʜʘʪʯʠʢʦʚ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʫʩʣʦʚʠʡ ʠ ʨʝʞʠʤʘ ʨʘʙʦʪʳ 

ʜʚʠʛʘʪʝʣʷ. ʀʩʧʦʣʥʠʪʝʣʴʥʳʝ ʤʝʭʘʥʠʟʤʳ ʨʝʛʫʣʠʨʫʶʪ ʨʝʞʠʤ ʨʘʙʦʪʳ ʜʚʠʛʘʪʝʣʷ ʠ ʫʧʨʘʚʣʷʶʪʩʷ 

ʵʣʝʢʪʨʦʥʥʳʤ ʫʩʪʨʦʡʩʪʚʦʤ ʠʣʠ ʙʣʦʢʦʤ ʫʧʨʘʚʣʝʥʠʷ (ʕɹʋ). ɹʣʦʢ ʫʧʨʘʚʣʝʥʠʷ ʦʙʨʘʙʘʪʳʚʘʝʪ 

ʩʠʛʥʘʣʳ ʦʪ ʜʘʪʯʠʢʦʚ, ʥʘʭʦʜʠʪ ʦʧʪʠʤʘʣʴʥʳʡ ʨʝʞʠʤ ʨʘʙʦʪʳ ʜʚʠʛʘʪʝʣʷ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʝʛʦ 

ʧʫʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʠʩʧʦʣʥʠʪʝʣʴʥʳʤʠ ʤʝʭʘʥʠʟʤʘʤʠ. ʏʪʦʙʳ ʧʦʥʠʤʘʪʴ ʧʨʠʥʮʠʧʳ ʫʧʨʘʚʣʝʥʠʷ, 

ʥʝʦʙʭʦʜʠʤʦ ʟʥʘʪʴ, ʢʘʢ ʨʘʙʦʪʘʝʪ ʜʠʟʝʣʴʥʳʡ ʜʚʠʛʘʪʝʣʴ. 
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ʆʩʥʦʚʳ ʧʨʦʮʝʩʩʘ ʩʛʦʨʘʥʠʷ 

 

 

 

 

 

 

ʂʘʢ ʫʧʦʤʠʥʘʣʦʩʴ ʨʘʥʝʝ, ʚ ʜʠʟʝʣʴʥʦʤ ʜʚʠʛʘʪʝʣʝ ʚʦʩʧʣʘʤʝʥʝʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʦʪ ʩʞʘʪʠʷ. 

ʊʦʧʣʠʚʦʚʦʟʜʫʰʥʘʷ ʩʤʝʩʴ ʦʙʨʘʟʫʝʪʩʷ ʚ ʢʘʤʝʨʝ ʩʛʦʨʘʥʠʷ. ʌʦʨʩʫʥʢʠ ʫʩʪʘʥʦʚʣʝʥʳ ʚ ʛʦʣʦʚʢʝ 

ʙʣʦʢʘ ʮʠʣʠʥʜʨʦʚ, ʦʥʠ ʧʦʜʘʶʪ ʪʦʧʣʠʚʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʢʘʤʝʨʫ ʩʛʦʨʘʥʠʷ, ʛʜʝ ʠ 

ʧʨʦʠʩʭʦʜʠʪ ʝʛʦ ʩʤʝʰʠʚʘʥʠʝ ʩ ʚʦʟʜʫʭʦʤ. ɺʦ ʚʨʝʤʷ ʪʘʢʪʘ ʚʧʫʩʢʘ ʧʦʨʰʝʥʴ ʜʚʠʞʝʪʩʷ ʚʥʠʟ, ʠ 

ʚʦʟʜʫʭ ʧʦʩʪʫʧʘʝʪ ʚ ʮʠʣʠʥʜʨ ʯʝʨʝʟ ʦʪʢʨʳʪʳʡ ʚʧʫʩʢʥʦʡ ʢʣʘʧʘʥ, ʧʨʠ ʵʪʦʤ ʜʨʦʩʩʝʣʴʥʘʷ 

ʟʘʩʣʦʥʢʘ ʦʪʩʫʪʩʪʚʫʝʪ. ɺʦ ʚʨʝʤʷ ʪʘʢʪʘ ʩʞʘʪʠʷ ʜʚʠʞʫʱʠʡʩʷ ʧʦʨʰʝʥʴ ʩʞʠʤʘʝʪ ʟʘʢʣʶʯʝʥʥʳʡ ʚ 

ʮʠʣʠʥʜʨʝ ʚʦʟʜʫʭ ʜʦ ʜʘʚʣʝʥʠʷ 32-35 ʙʘʨ. ʉʪʝʧʝʥʴ ʩʞʘʪʠʷ ʩʦʩʪʘʚʣʷʝʪ ʧʨʠʤʝʨʥʦ 25. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʩʞʘʪʠʷ ʚʦʟʜʫʭ ʥʘʛʨʝʚʘʝʪʩʷ ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ 800C̄. ɺ ʢʦʥʮʝ ʪʘʢʪʘ ʩʞʘʪʠʷ 

ʬʦʨʩʫʥʢʘ ʚʧʨʳʩʢʠʚʘʝʪ ʪʦʧʣʠʚʦ ʚ ʨʘʟʦʛʨʝʪʳʡ ʚʦʟʜʫʭ. ɼʘʚʣʝʥʠʝ ʧʦʜʘʯʠ ʪʦʧʣʠʚʘ ʚʘʨʴʠʨʫʝʪʩʷ 

ʚ ʧʨʝʜʝʣʘʭ 250-1600 ʙʘʨ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʜʚʠʛʘʪʝʣʷ ʠ ʪʠʧʘ ʧʨʠʤʝʥʷʝʤʦʡ 

ʩʠʩʪʝʤʳ ʚʧʨʳʩʢʘ. ʇʦʩʣʝ ʟʘʜʝʨʞʢʠ ʚʦʩʧʣʘʤʝʥʝʥʠʷ, ʚ ʩʘʤʦʤ ʥʘʯʘʣʝ ʨʘʙʦʯʝʛʦ ʭʦʜʘ 

ʨʘʩʧʳʣʝʥʥʦʝ ʪʦʧʣʠʚʦ ʚʦʩʧʣʘʤʝʥʷʝʪʩʷ ʚ ʩʠʣʴʥʦ ʩʞʘʪʦʤ ʛʦʨʷʯʝʤ ʚʦʟʜʫʭʝ ʠ ʩʛʦʨʘʝʪ ʧʦʯʪʠ 

ʙʝʟ ʦʩʪʘʪʢʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʟʘʨʷʜ ʪʦʧʣʠʚʦʚʦʟʜʫʰʥʦʡ ʩʤʝʩʠ ʚ ʮʠʣʠʥʜʨʝ ʧʨʦʜʦʣʞʘʝʪ 

ʨʘʟʦʛʨʝʚʘʪʴʩʷ, ʠ ʜʘʚʣʝʥʠʝ ʚ ʮʠʣʠʥʜʨʝ ʧʦʜʥʠʤʘʝʪʩʷ ʝʱʝ ʚʳʰʝ. ʆʩʚʦʙʦʞʜʝʥʥʘʷ ʧʨʠ 

ʩʛʦʨʘʥʠʠ ʵʥʝʨʛʠʷ ʚʦʟʜʝʡʩʪʚʫʝʪ ʥʘ ʧʦʨʰʝʥʴ. ʇʦʜ ʜʝʡʩʪʚʠʝʤ ʜʘʚʣʝʥʠʷ ʧʦʨʰʝʥʴ ʜʚʠʞʝʪʩʷ 

ʚʥʠʟ, ʧʨʠ ʵʪʦʤ ʪʝʧʣʦʚʘʷ ʵʥʝʨʛʠʷ ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʚ ʤʝʭʘʥʠʯʝʩʢʫʶ. ɺʦ ʚʨʝʤʷ ʪʘʢʪʘ ʚʳʧʫʩʢʘ 

ʜʚʠʞʫʱʠʡʩʷ ʚʚʝʨʭ ʧʦʨʰʝʥʴ ʚʳʪʝʩʥʷʝʪ ʦʪʨʘʙʦʪʘʚʰʠʝ ʛʘʟʳ ʯʝʨʝʟ ʦʪʢʨʳʪʳʡ ʚʳʧʫʩʢʥʦʡ 

ʢʣʘʧʘʥ. ʅʦʚʳʡ ʟʘʨʷʜ ʚʦʟʜʫʭʘ ʚʥʦʚʴ ʧʦʩʪʫʧʘʝʪ ʚ ʮʠʣʠʥʜʨ ʠ ʨʘʙʦʯʠʡ ʮʠʢʣ ʧʦʚʪʦʨʷʝʪʩʷ. 
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ɼʠʟʝʣʴʥʦʝ ʪʦʧʣʠʚʦ 

ɼʠʟʝʣʴʥʦʝ ʪʦʧʣʠʚʦ ð ʵʪʦ ʥʝʬʪʷʥʘʷ ʬʨʘʢʮʠʷ, ʩʦʩʪʦʷʱʘʷ ʠʟ ʤʥʦʞʝʩʪʚʘ ʫʛʣʝʚʦʜʦʨʦʜʥʳʭ 

ʩʦʝʜʠʥʝʥʠʡ. ɼʠʟʝʣʴʥʦʝ ʪʦʧʣʠʚʦ ʧʝʨʝʛʦʥʷʝʪʩʷ ʠʟ ʩʳʨʦʡ ʥʝʬʪʠ. ɽʛʦ ʦʩʥʦʚʫ ʩʦʩʪʘʚʣʷʶʪ 

ʫʛʣʝʚʦʜʦʨʦʜʳ ʩ ʪʝʤʧʝʨʘʪʫʨʘʤʠ ʢʠʧʝʥʠʷ 250-350 C̄ ʧʨʠ ʘʪʤʦʩʬʝʨʥʦʤ ʜʘʚʣʝʥʠʠ. ʇʣʦʪʥʦʩʪʴ 

ʜʠʟʝʣʴʥʦʛʦ ʪʦʧʣʠʚʘ ʥʘ 18% ʙʦʣʴʰʝ, ʯʝʤ ʫ ʙʝʥʟʠʥʘ. ʆʜʥʘʢʦ ʜʠʟʝʣʴʥʦʝ ʪʦʧʣʠʚʦ ʦʙʳʯʥʦ 

ʩʦʜʝʨʞʠʪ ʙʦʣʴʰʝ ʩʝʨʳ. ɺ ʩʪʨʘʥʘʭ ɽʚʨʦʧʳ ʥʦʨʤʳ ʚʳʙʨʦʩʦʚ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ 

ʚʳʥʫʞʜʘʶʪ ʧʨʦʚʦʜʠʪʴ ʦʯʠʩʪʢʫ ʪʦʧʣʠʚʘ ʦʪ ʩʝʨʳ, ʪʘʢ ʢʘʢ ʦʥʘ ʥʘʥʦʩʠʪ ʚʨʝʜ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʝ. ʉʦʜʝʨʞʘʥʠʝ ʩʝʨʳ ʚ ʪʦʧʣʠʚʝ ʠʩʢʣʶʯʘʝʪ ʧʨʠʤʝʥʝʥʠʝ ʢʘʪʘʣʠʪʠʯʝʩʢʠʭ ʩʘʞʝʚʳʭ 

ʬʠʣʴʪʨʦʚ, ʩʥʠʞʘʶʱʠʭ ʚʳʭʣʦʧ ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ. ʅʦ ʫʤʝʥʴʰʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʩʝʨʳ ʚʝʜʝʪ ʢ 

ʧʦʪʝʨʝ ʩʤʘʟʳʚʘʶʱʠʭ ʩʚʦʡʩʪʚ ʪʦʧʣʠʚʘ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʚ ʪʦʧʣʠʚʦ ʜʦʙʘʚʣʷʶʪ ʩʧʝʮʠʘʣʴʥʳʝ 

ʩʤʘʟʳʚʘʶʱʠʝ ʧʨʠʩʘʜʢʠ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʢʦʤʧʦʥʝʥʪʦʚ ʩʠʩʪʝʤʳ ʚʧʨʳʩʢʘ. ʊʝʧʣʦʪʚʦʨʥʘʷ 

ʩʧʦʩʦʙʥʦʩʪʴ ʜʠʟʝʣʴʥʦʛʦ ʪʦʧʣʠʚʘ ʥʘ 18% ʚʳʰʝ, ʯʝʤ ʫ ʙʝʥʟʠʥʘ, ʯʪʦ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩ ʚʳʩʦʢʠʤ 

ʂʇɼ ʜʠʟʝʣʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʚʠʛʘʪʝʣʶ ʚʳʩʦʢʫʶ ʪʦʧʣʠʚʥʫʶ ʵʢʦʥʦʤʠʯʥʦʩʪʴ. 

 

ɹʠʦʜʠʟʝʣʴʥʦʝ ʪʦʧʣʠʚʦ 

ɹʠʦʜʠʟʝʣʴʥʦʝ ʪʦʧʣʠʚʦ ʧʨʦʠʟʚʦʜʷʪ ʠʟ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʤʘʩʣʘ ʠ ʞʠʚʦʪʥʳʭ ʞʠʨʦʚ. ʕʪʦ ʪʦʧʣʠʚʦ 

ʥʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʠʟ ʠʩʢʦʧʘʝʤʳʭ ʵʥʝʨʛʦʥʦʩʠʪʝʪʝʣʝʡ ʠ ʩʦʩʪʦʠʪ ʠʟ ʘʣʢʠʣʦʚʳʭ ʠʣʠ ʤʝʪʠʣʦʚʳʭ 

ʵʬʠʨʦʚ ʚʟʘʤʝʥ ʘʣʢʘʥʦʚʳʭ ʠ ʘʨʦʤʘʪʠʯʝʩʢʠʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʜʠʟʝʣʴʥʦʛʦ ʪʦʧʣʠʚʘ ʥʝʬʪʷʥʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ʆʜʥʘʢʦ ʢʦʤʧʘʥʠʷ Hyundai ʥʝ ʨʝʢʦʤʝʥʜʫʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʪʦʪ ʚʠʜ ʪʦʧʣʠʚʘ ʚ 

ʜʠʟʝʣʴʥʳʭ ʜʚʠʛʘʪʝʣʷʭ ʩʚʦʠʭ ʘʚʪʦʤʦʙʠʣʝʡ. 

ɺʦʟʜʫʭ 

ʊʦʧʣʠʚʦ 

ɼʘʚʣʝʥʠʝ ʊʝʤʧʝʨʘʪʫʨʘ 

1. ʊʘʢʪ ʚʧʫʩʢʘ 2. ʊʘʢʪ ʩʞʘʪʠʷ 

3. ʊʘʢʪ ʚʧʨʳʩʢʘ ʪʦʧʣʠʚʘ 
(ʚʦʩʧʣʘʤʝʥʝʥʠʷ) 
ʠ ʩʛʦʨʘʥʠʷ 

4. ʊʘʢʪ ʚʳʧʫʩʢʘ 

ɼʠʟʝʣʴʥʦʝ ʪʦʧʣʠʚʦ 



ʋʧʨʘʚʣʝʥʠʝ ʜʠʟʝʣʴʥʳʤ ʜʚʠʛʘʪʝʣʝʤ 1  

ɺʣʠʷʥʠʝ ʩʦʩʪʘʚʘ ʩʤʝʩʠ 

 

 

ʉʦʩʪʘʚ ʚʝʱʝʩʪʚ ʚ ʦʪʨʘʙʦʪʘʚʰʝʤ ʛʘʟʝ 
ʅʘ ʦʙʦʨʦʪʘʭ 
ʭʦʣʦʩʪʦʛʦ 
ʭʦʜʘ 

ʇʨʠ 
ʤʘʢʩʠʤʘʣʴʥʦʡ 
ʤʦʱʥʦʩʪʠ 

ʆʧʪʠʤʘʣʴʥʳʡ ʤʦʤʝʥʪ ʧʦʜʘʯʠ 
ʪʦʧʣʠʚʘ 

 
 ̄ʧʦʚʦʨʦʪʘ ʢʦʣʝʥʯʘʪʦʛʦ ʚʘʣʘ 

« ʆʧʝʨʝʞʝʥʠʝ ɿʘʜʝʨʞʢʘ ­ 

ʆʢʩʠʜ ʘʟʦʪʘ (Nʆx) ʦʙʲʝʤʥʘʷ ʜʦʣʷ, % 0,005...0,025 0,06...0,15 

ʋʛʣʝʚʦʜʦʨʦʜ (HC) ʦʙʲʝʤʥʘʷ ʜʦʣʷ, % 0,05...0,06 0,02...0,06 

ʆʢʩʠʜ ʫʛʣʝʨʦʜʘ (CO) ʦʙʲʝʤʥʘʷ ʜʦʣʷ, % 0,01...0,045 0,035...0,2 

ʋʛʣʝʢʠʩʣʳʡ ʛʘʟ (ʉʆ2) ʦʙʲʝʤʥʘʷ ʜʦʣʷ, % ...3,5 ...12,0 

ɺʦʜʷʥʦʡ ʧʘʨ ʦʙʲʝʤʥʘʷ ʜʦʣʷ, % ...3,0 ...11,0 

ʂʠʩʣʦʨʦʜ (ʆ2) ʦʙʲʝʤʥʘʷ ʜʦʣʷ, % ...16,0 ...10,0 

ɸʟʦʪ (N) ʦʙʲʝʤʥʘʷ ʜʦʣʷ, % ʆʩʪʘʣʴʥʦʝ ʆʩʪʘʣʴʥʦʝ 

ʉʘʞʘ ʤʛ/ʤ3 ~20 ~200 

ʊʝʤʧʝʨʘʪʫʨʘ ʦʪʨʘʙʦʪʘʚʰʠʭ ʛʘʟʦʚ C̄ 100...200 550...750 

 

 
 

ʊʫʨʙʦʥʘʛʥʝʪʘʪʝʣʴ ʇʨʦʤʝʞʫʪʦʯʥʳʡ 
ʦʭʣʘʜʠʪʝʣʴ 

 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʛʦʨʘʥʠʷ ʜʠʟʝʣʴʥʦʛʦ ʪʦʧʣʠʚʘ ʦʙʨʘʟʫʝʪʩʷ ʨʷʜ ʧʨʦʜʫʢʪʦʚ ʩʛʦʨʘʥʠʷ. ʀʭ ʩʦʩʪʘʚ 

ʟʘʚʠʩʠʪ ʦʪ ʢʦʥʩʪʨʫʢʮʠʠ ʜʚʠʛʘʪʝʣʷ, ʩʠʩʪʝʤʳ ʧʦʜʘʯʠ ʪʦʧʣʠʚʘ, ʤʦʱʥʦʩʪʠ ʠ ʨʘʙʦʯʝʡ ʥʘʛʨʫʟʢʠ. 

ʅʘ ʧʝʨʚʦʤ ʤʝʩʪʝ ʩʪʦʷʪ ʚʦʜʘ (ʅ2ʆ) ʠ ʙʝʟʚʨʝʜʥʳʡ ʫʛʣʝʢʠʩʣʳʡ ʛʘʟ (ʉʆ2). ʂʨʦʤʝ ʪʦʛʦ, ʚ 

ʜʦʩʪʘʪʦʯʥʦ ʤʘʣʳʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʦʙʨʘʟʫʝʪʩʷ ʝʱʝ ʥʝʩʢʦʣʴʢʦ ʚʝʱʝʩʪʚ: 

¶ ʦʢʩʠʜ ʫʛʣʝʨʦʜʘ (ʉʆ); 

¶ ʥʝʩʛʦʨʝʚʰʠʝ ʫʛʣʝʚʦʜʦʨʦʜʳ (ʉʅ); 

¶ ʦʢʩʠʜʳ ʘʟʦʪʘ (NOx); 

¶ ʜʠʦʢʩʠʜ ʩʝʨʳ (SO2) ʠ ʩʝʨʥʘʷ ʢʠʩʣʦʪʘ (H2SO4); 

¶ ʪʚʝʨʜʳʝ ʯʘʩʪʠʮʳ ʩʘʞʠ. 

ɽʩʣʠ ʜʚʠʛʘʪʝʣʴ ʥʝ ʧʝʨʝʛʨʝʪ, ʚ ʧʨʦʮʝʩʩʝ ʝʛʦ ʨʘʙʦʪʳ ʦʙʨʘʟʫʝʪʩʷ ʤʥʦʛʦ ʥʝ ʧʨʦʨʝʘʛʠʨʦʚʘʚʰʠʭ 

ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʠʟ-ʟʘ ʥʝʜʦʩʪʘʪʢʘ ʢʠʩʣʦʨʦʜʘ. ʆʥʠ ʧʨʦʷʚʣʷʶʪ ʩʝʙʷ ʚ ʚʠʜʝ ʙʝʣʦʛʦ ʠʣʠ 

ʛʦʣʫʙʦʚʘʪʦʛʦ ʜʳʤʘ, ʘ ʘʣʴʜʝʛʠʜʳ (ʯʘʩʪʠʯʥʦ ʦʢʠʩʣʝʥʥʳʝ ʫʛʣʝʚʦʜʦʨʦʜʳ) ʚʳʟʳʚʘʶʪ 

ʥʝʧʨʠʷʪʥʳʡ ʟʘʧʘʭ. 
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ʉʦʩʪʘʚ ʚʝʱʝʩʪʚ ʚ ʦʪʨʘʙʦʪʘʚʰʝʤ ʛʘʟʝ 
ʅʘ ʦʙʦʨʦʪʘʭ 
ʭʦʣʦʩʪʦʛʦ 
ʭʦʜʘ 

ʇʨʠ 
ʤʘʢʩʠʤʘʣʴʥʦʡ 
ʤʦʱʥʦʩʪʠ 

ʆʧʪʠʤʘʣʴʥʳʡ ʤʦʤʝʥʪ ʧʦʜʘʯʠ 
ʪʦʧʣʠʚʘ 

 
 ̄ʧʦʚʦʨʦʪʘ ʢʦʣʝʥʯʘʪʦʛʦ ʚʘʣʘ 

« ʆʧʝʨʝʞʝʥʠʝ ɿʘʜʝʨʞʢʘ ­ 

ʆʢʩʠʜ ʘʟʦʪʘ (Nʆx) ʦʙʲʝʤʥʘʷ ʜʦʣʷ, % 0,005...0,025 0,06...0,15 

ʋʛʣʝʚʦʜʦʨʦʜ (HC) ʦʙʲʝʤʥʘʷ ʜʦʣʷ, % 0,05...0,06 0,02...0,06 

ʆʢʩʠʜ ʫʛʣʝʨʦʜʘ (CO) ʦʙʲʝʤʥʘʷ ʜʦʣʷ, % 0,01...0,045 0,035...0,2 

ʋʛʣʝʢʠʩʣʳʡ ʛʘʟ (ʉʆ2) ʦʙʲʝʤʥʘʷ ʜʦʣʷ, % ...3,5 ...12,0 

ɺʦʜʷʥʦʡ ʧʘʨ ʦʙʲʝʤʥʘʷ ʜʦʣʷ, % ...3,0 ...11,0 

ʂʠʩʣʦʨʦʜ (ʆ2) ʦʙʲʝʤʥʘʷ ʜʦʣʷ, % ...16,0 ...10,0 

ɸʟʦʪ (N) ʦʙʲʝʤʥʘʷ ʜʦʣʷ, % ʆʩʪʘʣʴʥʦʝ ʆʩʪʘʣʴʥʦʝ 

ʉʘʞʘ ʤʛ/ʤ3 ~20 ~200 

ʊʝʤʧʝʨʘʪʫʨʘ ʦʪʨʘʙʦʪʘʚʰʠʭ ʛʘʟʦʚ C̄ 100...200 550...750 

 

 

 

ʊʫʨʙʦʥʘʛʥʝʪʘʪʝʣʴ ʇʨʦʤʝʞʫʪʦʯʥʳʡ 
ʦʭʣʘʜʠʪʝʣʴ 

 

ɺʣʠʷʥʠʝ ʩʦʩʪʘʚʘ ʩʤʝʩʠ 

ɼʣʷ ʩʥʠʞʝʥʠʷ ʪʦʢʩʠʯʥʦʩʪʠ ʦʪʨʘʙʦʪʘʚʰʠʭ ʛʘʟʦʚ ʧʨʠʤʝʥʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʤʝʪʦʜʳ: 

¶ ʨʘʩʧʳʣ ʪʦʧʣʠʚʘ (ʧʦʜ ʚʳʩʦʢʠʤ ʜʘʚʣʝʥʠʝʤ); 

¶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ ʚʧʨʳʩʢ ʪʦʧʣʠʚʘ; 

¶ ʠʟʛʦʪʦʚʣʝʥʥʳʝ ʩ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʴʶ ʩʦʧʣʘ ʨʘʩʧʳʣʠʪʝʣʝʡ; 

¶ ʪʦʯʥʦʝ ʜʦʟʠʨʦʚʘʥʠʝ ʪʦʧʣʠʚʘ ʪʦʧʣʠʚʥʳʤʠ ʥʘʩʦʩʘʤʠ; 

¶ ʢʘʤʝʨʳ ʩʛʦʨʘʥʠʷ ʦʩʦʙʦʡ ʢʦʥʩʪʨʫʢʮʠʠ; 

¶ ʪʦʯʥʳʡ ʨʘʩʯʝʪ ʛʝʦʤʝʪʨʠʠ ʬʘʢʝʣʘ ʨʘʩʧʳʣʘ. 

ʇʦʤʠʤʦ ʵʪʠʭ ʤʝʪʦʜʦʚ, ʩʥʠʞʝʥʠʶ ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ ʚ ʦʪʨʘʙʦʪʘʚʰʠʭ ʛʘʟʘʭ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʫʧʨʘʚʣʝʥʠʝ ʤʦʤʝʥʪʦʤ ʚʧʨʳʩʢʘ ʪʦʧʣʠʚʘ. ʅʘʯʘʣʦ ʧʨʦʮʝʩʩʘ ʩʛʦʨʘʥʠʷ ʟʘʚʠʩʠʪ ʦʪ ʤʦʤʝʥʪʘ 

ʥʘʯʘʣʘ ʚʧʨʳʩʢʠʚʘʥʠʷ ʪʦʧʣʠʚʘ. ɿʘʜʝʨʞʢʘ ʚʧʨʳʩʢʠʚʘʥʠʷ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʩʦʜʝʨʞʘʥʠʷ 

ʢʠʩʣʦʨʦʜʘ ʠ ʘʟʦʪʘ. ʆʯʝʥʴ ʙʦʣʴʰʘʷ ʟʘʜʝʨʞʢʘ ʧʨʠʚʦʜʠʪ ʢ ʧʦʷʚʣʝʥʠʶ ʫʛʣʝʚʦʜʦʨʦʜʦʚ. 

ʅʝʟʥʘʯʠʪʝʣʴʥʦʝ ʦʪʢʣʦʥʝʥʠʝ ʤʦʤʝʥʪʘ ʥʘʯʘʣʘ ʧʦʜʘʯʠ ʪʦʧʣʠʚʘ, ʥʘʧʨʠʤʝʨ, ʥʘ 1Á ʦʪ 

ʥʦʤʠʥʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʧʦ ʫʛʣʫ ʢʦʣʝʥʯʘʪʦʛʦ ʚʘʣʘ ʧʨʠʚʦʜʠʪ ʢ ʨʦʩʪʫ ʚʳʙʨʦʩʦʚ Nʆx ʠ HC 

ʧʨʠʤʝʨʥʦ ʥʘ 15%. 

ʇʦʵʪʦʤʫ ʤʦʤʝʥʪ ʧʦʜʘʯʠ ʪʦʧʣʠʚʘ ʜʦʣʞʝʥ ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥ ʦʯʝʥʴ ʪʦʯʥʦ. ʅʘʠʙʦʣʝʝ 

ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳʤʠ ʚ ʵʪʦʤ ʦʪʥʦʰʝʥʠʠ ʷʚʣʷʶʪʩʷ ʵʣʝʢʪʨʦʥʥʳʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ. 

 

ʊʫʨʙʦʥʘʛʥʝʪʘʪʝʣʴ/ʧʨʦʤʝʞʫʪʦʯʥʳʡ ʦʭʣʘʜʠʪʝʣʴ 

ʉ ʨʦʩʪʦʤ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦʜʘʚʘʝʤʦʛʦ ʚʦʟʜʫʭʘ ʚ ʮʠʣʠʥʜʨʳ ʜʚʠʛʘʪʝʣʷ, ʦʩʥʘʱʝʥʥʦʛʦ 

ʪʫʨʙʦʥʘʛʥʝʪʘʪʝʣʝʤ, ʧʦʚʳʰʘʝʪʩʷ ʪʝʤʧʝʨʘʪʫʨʘ ʩʛʦʨʘʥʠʷ, ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʫʚʝʣʠʯʠʚʘʶʪʩʷ 

ʚʳʙʨʦʩʳ ʦʢʩʠʜʦʚ ʘʟʦʪʘ. ʇʦʵʪʦʤʫ ʚ ʜʚʠʛʘʪʝʣʷʭ ʩ ʪʫʨʙʦʥʘʛʥʝʪʘʪʝʣʝʤ ʧʨʠʤʝʥʷʝʪʩʷ ʧʨʦʤʝʞʫ-

ʪʦʯʥʳʡ ʦʭʣʘʜʠʪʝʣʴ ʥʘʜʜʫʚʦʯʥʦʛʦ ʚʦʟʜʫʭʘ. ʕʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʥʠʞʝʥʠʝ ʚʳʙʨʦʩʦʚ Nʆx. ɽʱʝ 

ʦʜʠʥ ʩʧʦʩʦʙ ʩʥʠʞʝʥʠʷ ʚʳʙʨʦʩʦʚ Nʆx ð ʵʪʦ ʨʝʮʠʨʢʫʣʷʮʠʷ ʦʪʨʘʙʦʪʘʚʰʠʭ ʛʘʟʦʚ (EGR). 
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ʕʣʝʤʝʥʪʳ ʩʠʩʪʝʤʳ ʜʠʟʝʣʴʥʦʛʦ ʚʧʨʳʩʢʘ ʪʦʧʣʠʚʘ 

 

 

 

 

 

 

 

ɺ ʩʠʩʪʝʤʝ ʪʦʧʣʠʚʦʧʦʜʘʯʠ ʜʠʟʝʣʴʥʦʛʦ ʜʚʠʛʘʪʝʣʷ ʚʳʜʝʣʷʶʪ ʢʦʥʪʫʨ ʥʠʟʢʦʛʦ ʜʘʚʣʝʥʠʷ ʠ 

ʢʦʥʪʫʨ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ. ʉʠʩʪʝʤʘ ʚʧʨʳʩʢʘ ʜʠʟʝʣʴʥʦʛʦ ʜʚʠʛʘʪʝʣʷ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 

ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʢʦʤʧʦʥʝʥʪʳ: 

 

¶ ʩʠʩʪʝʤʘ ʪʦʧʣʠʚʦʧʦʜʘʯʠ: ʪʦʧʣʠʚʥʳʡ ʙʘʢ, ʪʨʫʙʦʧʨʦʚʦʜʳ ʧʦʜʘʯʠ ʪʦʧʣʠʚʘ, ʪʦʧʣʠʚʥʳʡ 

ʬʠʣʴʪʨ, ʪʦʧʣʠʚʦʧʦʜʢʘʯʠʚʘʶʱʠʡ ʥʘʩʦʩ (ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʠʣʠ ʤʝʭʘʥʠʯʝʩʢʠʡ), 

ʪʦʧʣʠʚʥʳʡ ʥʘʩʦʩ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ (ʊʅɺɼ) ʠ ʪʨʫʙʢʠ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ; 

¶ ʩʠʩʪʝʤʘ ʭʦʣʦʜʥʦʛʦ ʧʫʩʢʘ: ʩʚʝʯʠ ʥʘʢʘʣʠʚʘʥʠʷ, ʙʣʦʢ ʫʧʨʘʚʣʝʥʠʷ ʩʚʝʯʘʤʠ ʥʘʢʘʣʠʚʘʥʠʷ 

(ʦʪʜʝʣʴʥʳʡ ʙʣʦʢ ʠʣʠ ʤʦʜʫʣʴ ʕɹʋ ʚʧʨʳʩʢʘ ʪʦʧʣʠʚʘ); 

¶ ʩʠʩʪʝʤʘ ʧʦʜʘʯʠ ʚʦʟʜʫʭʘ: ʚʦʟʜʫʰʥʳʡ ʬʠʣʴʪʨ, ʩʠʩʪʝʤʘ ʨʝʮʠʨʢʫʣʷʮʠʠ ʦʪʨʘʙʦʪʘʚʰʠʭ 

ʛʘʟʦʚ; 

¶ ʩʠʩʪʝʤʘ ʚʳʧʫʩʢʘ ʦʪʨʘʙʦʪʘʚʰʠʭ ʛʘʟʦʚ (ʆɻ): ʥʝʡʪʨʘʣʠʟʘʪʦʨ ʆɻ ʦʢʠʩʣʠʪʝʣʴʥʦʛʦ ʪʠʧʘ ʠ 

ʩʘʞʝʚʳʡ ʬʠʣʴʪʨ (ʪʦʣʴʢʦ c CRDI); 

¶ ʵʣʝʢʪʨʦʥʥʘʷ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ: ʜʘʪʯʠʢʠ ʠ ʠʩʧʦʣʥʠʪʝʣʴʥʳʝ ʤʝʭʘʥʠʟʤʳ (ʪʦʣʴʢʦ ʩ 

ʵʣʝʢʪʨʦʥʥʦ-ʫʧʨʘʚʣʷʝʤʳʤ ʊʅɺɼ ʠ ʩ CRDI); 

¶ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʚʘʢʫʫʤʦʤ. 

ʊʦʧʣʠʚʥʳʡ ʙʘʢ 

ʊʦʧʣʠʚʥʳʡ 
ʬʠʣʴʪʨ 

ʄʘʛʠʩʪʨʘʣʴ 
ʧʦʜʚʦʜʘ 

ʪʦʧʣʠʚʘ 

ʊʅɺɼ ʩ ʪʦʧʣʠʚʦʧʦʜʢʘʯʠʚʘʶʱʠʤ 
ʥʘʩʦʩʦʤ 

ʃʠʥʠʠ 
ʦʙʨʘʪʥʦʛʦ 
ʩʣʠʚʘ 
ʪʦʧʣʠʚʘ 
ʌʦʨʩʫʥʢʘ 

ʊʨʫʙʢʘ ʚʳʩʦʢʦʛʦ 
ʜʘʚʣʝʥʠʷ 

ɺʘʢʫʫʤʥʳʡ ʥʘʩʦʩ 

ʉʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ 
ʚʘʢʫʫʤʦʤ 

ʉʠʩʪʝʤʘ ʧʦʜʘʯʠ ʚʦʟʜʫʭʘ 

ʉʠʩʪʝʤʘ ʚʳʧʫʩʢʘ ʆɻ 

ʉʠʩʪʝʤʘ ʪʦʧʣʠʚʦʧʦʜʘʯʠ 

ʉʠʩʪʝʤʘ 
ʭʦʣʦʜʥʦʛʦ ʧʫʩʢʘ 
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ʊʦʧʣʠʚʥʳʡ ʬʠʣʴʪʨ ʠ ʚʣʘʛʦʦʪʜʝʣʠʪʝʣʴ 

 

 

 

 

 

ɿʘʛʨʷʟʥʷʶʱʠʝ ʚʝʱʝʩʪʚʘ, ʩʦʜʝʨʞʘʱʠʝʩʷ ʚ ʪʦʧʣʠʚʝ, ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʚʳʭʦʜʫ ʠʟ ʩʪʨʦʷ 

ʩʠʩʪʝʤʳ ʚʧʨʳʩʢʘ. ʇʦʵʪʦʤʫ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʪʦʧʣʠʚʥʳʡ ʬʠʣʴʪʨ, ʢʦʪʦʨʳʡ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ 

ʜʘʥʥʦʡ ʩʠʩʪʝʤʳ ʚʧʨʳʩʢʘ. ʋʩʪʘʥʦʚʢʘ ʜʨʫʛʦʛʦ ʬʠʣʴʪʨʘ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʩʥʠʞʝʥʠʶ ʨʝʩʫʨʩʘ 

ʜʚʠʛʘʪʝʣʷ. ɺʦʜʘ ʚ ʜʠʟʝʣʴʥʦʤ ʪʦʧʣʠʚʝ ʩʦʜʝʨʞʠʪʩʷ ʚ ʚʠʜʝ ʵʤʫʣʴʩʠʠ (ʪʦ ʝʩʪʴ ʧʝʨʝʤʝʰʘʥʘ ʩ 

ʪʦʧʣʠʚʦʤ) ʠʣʠ ʦʪʜʝʣʴʥʦ, ʥʘʧʨʠʤʝʨ, ʧʨʠ ʩʥʠʞʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ. ɽʩʣʠ ʚʦʜʘ ʧʦʧʘʣʘ ʚ 

ʩʠʩʪʝʤʫ ʚʧʨʳʩʢʘ, ʦʥʘ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʧʦʣʦʤʢʘʤ ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʨʨʦʟʠʠ. 

 

ʂʦʥʪʨʦʣʴʥʘʷ ʣʘʤʧʘ ʩʦʩʪʦʷʥʠʷ ʚʣʘʛʦʦʪʜʝʣʠʪʝʣʷ 

ʈʦʩʪ ʯʠʩʣʘ ʘʚʪʦʤʦʙʠʣʝʡ, ʦʩʥʘʱʝʥʥʳʭ ʜʠʟʝʣʴʥʳʤ ʜʚʠʛʘʪʝʣʝʤ, ʧʨʠʚʝʣ ʢ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʫʩʪʘʥʦʚʢʠ ʩʧʝʮʠʘʣʴʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ, ʢʦʪʦʨʦʝ ʧʨʝʜʫʧʨʝʞʜʘʝʪ ʚʦʜʠʪʝʣʷ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʫʜʘʣʠʪʴ ʚʦʜʫ ʠʟ ʚʣʘʛʦʦʪʜʝʣʠʪʝʣʷ ʬʠʣʴʪʨʘ. 

 

ʇʨʦʮʝʜʫʨʘ ʩʣʠʚʘ ʚʦʜʳ 

ʉʦʚʨʝʤʝʥʥʳʝ ʜʠʟʝʣʴʥʳʝ ʜʚʠʛʘʪʝʣʠ ʦʩʥʘʱʝʥʳ ʪʦʧʣʠʚʥʳʤ ʬʠʣʴʪʨʦʤ ʩ ʚʣʘʛʦʦʪʜʝʣʠʪʝʣʝʤ, 

ʠʟ ʢʦʪʦʨʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʩʣʠʚʘʪʴ ʚʦʜʫ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʨʝʛʫʣʷʨʥʦʛʦ ʊʆ ʠʣʠ ʝʩʣʠ ʟʘʛʦʨʝʣʘʩʴ 

ʢʦʥʪʨʦʣʴʥʘʷ ʣʘʤʧʘ ʩʦʩʪʦʷʥʠʷ ʚʣʘʛʦʦʪʜʝʣʠʪʝʣʷ. ʅʝʦʙʭʦʜʠʤʦ ʦʪʢʨʫʪʠʪʴ ʩʣʠʚʥʫʶ ʧʨʦʙʢʫ, 

ʯʪʦʙʳ ʩʣʠʪʴ ʚʦʜʫ ʠʟ ʬʠʣʴʪʨʘ. ɽʩʣʠ ʚʦʜʘ ʥʝ ʚʳʭʦʜʠʪ, ʩʣʝʜʫʝʪ ʦʪʚʝʨʥʫʪʴ ʰʪʫʮʝʨ ʜʣʷ 

ʫʜʘʣʝʥʠʷ ʚʦʟʜʫʭʘ ʥʘ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʪʦʧʣʠʚʥʦʛʦ ʬʠʣʴʪʨʘ. ɹʦʣʝʝ ʧʦʜʨʦʙʥʘʷ ʠʥʬʦʨʤʘʮʠʷ 

ʧʨʠʚʝʜʝʥʘ ʚ ʟʘʚʦʜʩʢʦʡ ʠʥʩʪʨʫʢʮʠʠ. 

ʂʨʳʰʢʘ 
ʬʠʣʴʪʨʘ 

ɺʧʫʩʢ 
ʪʦʧʣʠʚʘ 

ɺʳʧʫʩʢ ʪʦʧʣʠʚʘ 

ɹʫʤʘʞʥʳʡ 
ʬʠʣʴʪʨʫʶʱʠʡ 

ʵʣʝʤʝʥʪ 

ʂʦʨʧʫʩ 

ɽʤʢʦʩʪʴ ʜʣʷ 
ʩʙʦʨʘ ʚʦʜʳ 

ʇʨʦʙʢʘ ʜʣʷ 
ʩʣʠʚʘ ʚʦʜʳ 

ʂʦʥʪʨʦʣʴʥʘʷ ʣʘʤʧʘ ʩʦʩʪʦʷʥʠʷ 
ʚʣʘʛʦʦʪʜʝʣʠʪʝʣʷ 

ɿʘʤʝʥʘ ʪʦʧʣʠʚʥʦʛʦ ʬʠʣʴʪʨʘ 

ʇʨʦʮʝʜʫʨʘ ʩʣʠʚʘ ʚʦʜʳ 
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ɿʘʤʝʥʘ ʪʦʧʣʠʚʥʦʛʦ ʬʠʣʴʪʨʘ 

1. ʆʯʠʩʪʠʪʴ ʢʦʨʧʫʩ ʪʦʧʣʠʚʥʦʛʦ ʬʠʣʴʪʨʘ. 

2. ʉʥʷʪʴ ʢʦʨʧʫʩ, ʧʦʚʝʨʥʫʚ ʝʛʦ ʧʨʦʪʠʚ ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʠ. 

3. ʆʯʠʩʪʠʪʴ ʦʪ ʛʨʷʟʠ ʤʝʩʪʘ ʢʨʝʧʣʝʥʠʷ. 

4. ʋʩʪʘʥʦʚʠʪʴ ʥʦʚʳʡ ʬʠʣʴʪʨʫʶʱʠʡ ʵʣʝʤʝʥʪ, ʟʘʪʷʥʫʪʴ ʢʦʨʧʫʩ, ʧʦʚʝʨʥʫʚ ʝʛʦ ʧʦ ʯʘʩʦʚʦʡ 

ʩʪʨʝʣʢʝ. ɼʘʥʥʳʝ ʧʦ ʤʦʤʝʥʪʘʤ ʟʘʪʷʞʢʠ ʧʨʠʚʝʜʝʥʳ ʚ ʟʘʚʦʜʩʢʦʡ ʠʥʩʪʨʫʢʮʠʠ. 

 

ʋʜʘʣʝʥʠʝ ʚʦʟʜʫʭʘ 

ʇʨʠ ʟʘʤʝʥʝ ʣʶʙʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʩʠʩʪʝʤʳ, ʠʟ ʥʝʝ ʥʝʦʙʭʦʜʠʤʦ ʫʜʘʣʠʪʴ ʚʦʟʜʫʭ. ɺ ʧʨʦʪʠʚʥʦʤ 

ʩʣʫʯʘʝ ʜʚʠʛʘʪʝʣʴ ʙʫʜʝʪ ʟʘʧʫʩʢʘʪʴʩʷ ʩ ʪʨʫʜʦʤ ʠʣʠ ʥʝʫʩʪʦʡʯʠʚʦ ʨʘʙʦʪʘʪʴ. ʇʨʦʮʝʜʫʨʘ 

ʫʜʘʣʝʥʠʷ ʚʦʟʜʫʭʘ ʨʘʟʣʠʯʥʘʷ ʜʣʷ ʢʘʞʜʦʡ ʤʦʜʝʣʠ. ɿʘ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ 

ʩʣʝʜʫʝʪ ʦʙʨʘʱʘʪʴʩʷ ʢ ʟʘʚʦʜʩʢʦʡ ʠʥʩʪʨʫʢʮʠʠ. 

 

ʈʝʜʫʢʮʠʦʥʥʳʡ ʢʣʘʧʘʥ 

ʅʝʢʦʪʦʨʳʝ ʬʠʣʴʪʨʳ (ʥʘʧʨʠʤʝʨ, Bosch CRDI) ʠʤʝʶʪ ʨʝʜʫʢʮʠʦʥʥʳʡ ʢʣʘʧʘʥ, ʢʦʪʦʨʳʡ 

ʨʘʩʧʦʣʦʞʝʥ ʥʘ ʝʛʦ ʢʨʳʰʢʝ. ʇʨʠ ʟʘʩʦʨʝʥʠʠ ʬʠʣʴʪʨʘ ʠʣʠ ʚʳʭʦʜʥʦʛʦ ʦʪʚʝʨʩʪʠʷ ʜʘʚʣʝʥʠʝ 

ʨʝʟʢʦ ʚʦʟʨʘʩʪʘʝʪ ʠ ʢʣʘʧʘʥ ʦʪʢʨʳʚʘʝʪʩʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʪʦʧʣʠʚʦ ʚʦʟʚʨʘʱʘʝʪʩʷ ʚ ʪʦʧʣʠʚʥʳʡ 

ʙʘʢ. 

ʂʨʳʰʢʘ 
ʬʠʣʴʪʨʘ 
ɺʧʫʩʢ 

ʪʦʧʣʠʚʘ 

ɺʳʧʫʩʢ ʪʦʧʣʠʚʘ 

ɹʫʤʘʞʥʳʡ 
ʬʠʣʴʪʨʫʶʱʠʡ 

ʵʣʝʤʝʥʪ 

ʂʦʨʧʫʩ 

ɽʤʢʦʩʪʴ ʜʣʷ 
ʩʙʦʨʘ ʚʦʜʳ 

ʇʨʦʙʢʘ ʜʣʷ 
ʩʣʠʚʘ ʚʦʜʳ 

ʂʦʥʪʨʦʣʴʥʘʷ ʣʘʤʧʘ ʩʦʩʪʦʷʥʠʷ 
ʚʣʘʛʦʦʪʜʝʣʠʪʝʣʷ 

ɿʘʤʝʥʘ ʪʦʧʣʠʚʥʦʛʦ ʬʠʣʴʪʨʘ 

ʇʨʦʮʝʜʫʨʘ ʩʣʠʚʘ ʚʦʜʳ 
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ʉʠʩʪʝʤʳ ʧʦʜʦʛʨʝʚʘ ʪʦʧʣʠʚʘ 

 

 

 

 

ʇʨʠ ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʜʠʟʝʣʴʥʦʝ ʪʦʧʣʠʚʦ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ çʛʝʣʴè. ɺ ʪʦʧʣʠʚʝ ʦʙʨʘʟʫʶʪʩʷ 

ʢʨʠʩʪʘʣʣʳ ʧʘʨʘʬʠʥʦʚ, ʠ ʦʥʦ ʥʘʯʠʥʘʝʪ ʤʫʪʥʝʪʴ. ɽʩʣʠ ʪʘʢʦʝ ʪʦʧʣʠʚʦ ʧʨʦʧʫʩʢʘʪʴ ʯʝʨʝʟ 

ʬʠʣʴʪʨ, ʦʥʦ ʙʳʩʪʨʦ ʟʘʙʴʝʪ ʝʛʦ ʤʠʢʨʦʧʦʨʳ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʯʝʨʝʟ ʢʦʨʦʪʢʠʡ ʧʨʦʤʝʞʫʪʦʢ 

ʚʨʝʤʝʥʠ ʪʦʧʣʠʚʦ ʧʝʨʝʩʪʘʥʝʪ ʧʦʩʪʫʧʘʪʴ ʚ ʊʅɺɼ. ʕʪʦ ʧʨʠʚʝʜʝʪ ʢ ʩʥʠʞʝʥʠʶ ʤʦʱʥʦʩʪʠ 

ʜʚʠʛʘʪʝʣʷ, ʠʣʠ ʦʥ ʧʨʦʩʪʦ ʟʘʛʣʦʭʥʝʪ. ɿʠʤʥʝʝ ʜʠʟʝʣʴʥʦʝ ʪʦʧʣʠʚʦ ʥʝ ʛʘʨʘʥʪʠʨʫʝʪ ʧʣʘʚʥʦʡ 

ʨʘʙʦʪʳ ʜʚʠʛʘʪʝʣʷ. ʕʪʦ ʪʦʧʣʠʚʦ ʧʨʦʭʦʜʠʪ ʪʝʩʪʠʨʦʚʘʥʠʝ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ -20 C̄/-4 F̄ (ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʨʘʥʳ). ɽʩʣʠ ʪʝʤʧʝʨʘʪʫʨʳ ʙʫʜʫʪ ʝʱʝ ʥʠʞʝ, 

ʥʝʠʟʚʝʩʪʥʦ, ʩʪʘʥʝʪ ʜʚʠʛʘʪʝʣʴ ʨʘʙʦʪʘʪʴ ʥʘ ʪʘʢʦʤ ʪʦʧʣʠʚʝ ʠʣʠ ʥʝʪ. ɺ ʣʶʙʦʤ ʩʣʫʯʘʝ 

ʚʦʟʥʠʢʥʫʪ ʧʝʨʝʙʦʠ ʚ ʨʘʙʦʪʝ ʜʚʠʛʘʪʝʣʷ, ʢʦʪʦʨʳʝ ʧʨʠʚʝʜʫʪ ʢ ʨʝʟʢʦʤʫ ʧʦʚʳʰʝʥʠʶ ʨʘʩʭʦʜʘ 

ʪʦʧʣʠʚʘ. ɽʩʣʠ ʪʦʧʣʠʚʥʳʡ ʬʠʣʴʪʨ ʟʘʙʠʪ, ʪʦʣʴʢʦ ʝʛʦ ʧʦʜʦʛʨʝʚ ʧʦʤʦʞʝʪ ʨʝʰʠʪʴ ʵʪʫ ʧʨʦʙʣʝʤʫ. 

ɿʜʝʩʴ ʥʘ ʧʦʤʦʱʴ ʧʨʠʭʦʜʷʪ ʩʠʩʪʝʤʳ ʧʦʜʦʛʨʝʚʘ ʪʦʧʣʠʚʘ. 

 

ʇʦʜʦʛʨʝʚʘʪʝʣʴ ʜʠʟʝʣʴʥʦʛʦ ʪʦʧʣʠʚʘ Delphi (ʚ ʬʠʣʴʪʨʫʶʱʝʤ ʢʘʨʪʨʠʜʞʝ) 

ɺ ʩʠʩʪʝʤʝ ʚʧʨʳʩʢʘ ʪʦʧʣʠʚʘ ʘʢʢʫʤʫʣʷʪʦʨʥʦʛʦ ʪʠʧʘ Delphi ʚ ʢʘʨʪʨʠʜʞ ʬʠʣʴʪʨʫʶʱʝʛʦ 

ʵʣʝʤʝʥʪʘ ʚʤʦʥʪʠʨʦʚʘʥʘ ʙʠʤʝʪʘʣʣʠʯʝʩʢʘʷ ʧʣʘʩʪʠʥʘ. ʇʨʠ ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʪʦʧʣʠʚʦ ʠʟ 

ʊʅɺɼ ʚʦʟʚʨʘʱʘʝʪʩʷ ʚ ʪʦʧʣʠʚʥʳʡ ʬʠʣʴʪʨ, ʛʜʝ ʩʤʝʰʠʚʘʝʪʩʷ ʩ ʪʦʧʣʠʚʦʤ, ʧʦʩʪʫʧʘʶʱʠʤ ʚ 

ʊʅɺɼ ʠʟ ʪʦʧʣʠʚʥʦʛʦ ʙʘʢʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʞʘʪʠʷ ʠ ʪʨʝʥʠʷ ʚ ʊʅɺɼ ʪʦʧʣʠʚʦ, ʥʘʧʨʘʚʣʷʝʤʦʝ ʚ 

ʬʠʣʴʪʨ ʧʦ ʤʘʛʠʩʪʨʘʣʠ ʦʙʨʘʪʥʦʛʦ ʩʣʠʚʘ, ʩʠʣʴʥʦ ʨʘʟʦʛʨʝʪʦ. ɺ ʪʦʪ ʤʦʤʝʥʪ, ʢʦʛʜʘ ʪʝʤʧʝʨʘʪʫʨʘ 

ʪʦʧʣʠʚʘ ʚ ʬʠʣʴʪʨʝ ʜʦʩʪʠʛʥʝʪ ʧʨʠʤʝʨʥʦ 40C̄, ʙʠʤʝʪʘʣʣʠʯʝʩʢʘʷ ʧʣʘʩʪʠʥʘ ʚʳʛʠʙʘʝʪʩʷ ʠ 

ʙʦʣʴʰʝ ʥʝ ʫʜʝʨʞʠʚʘʝʪ ʰʘʨʠʢ ʚ ʦʪʢʨʳʪʦʤ ʩʦʩʪʦʷʥʠʠ. ʇʦʵʪʦʤʫ ʦʥ ʧʝʨʝʢʨʳʚʘʝʪ ʧʦʜʘʯʫ 

ʥʘʛʨʝʪʦʛʦ ʪʦʧʣʠʚʘ ʚ ʬʠʣʴʪʨ ʠʟ ʊʅɺɼ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʩʝ ʪʦʧʣʠʚʦ, ʧʦʩʪʫʧʘʶʱʝʝ ʦʪ ʊʅɺɼ ʧʦ 

ʤʘʛʠʩʪʨʘʣʠ ʦʙʨʘʪʥʦʛʦ ʩʣʠʚʘ, ʙʫʜʝʪ ʥʘʧʨʘʚʣʝʥʦ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʚ ʪʦʧʣʠʚʥʳʡ ʙʘʢ. 

ʇʦʜʦʛʨʝʚʘʪʝʣʴ 
ʜʠʟʝʣʴʥʦʛʦ ʪʦʧʣʠʚʘ 
Delphi (ʚ ʬʠʣʴʪʨʫʶʱʝʤ 

ʢʘʨʪʨʠʜʞʝ) 

ʂ ʥʘʩʦʩʫ 

ʆʪ 

ʥʘʩʦʩʘ 

ʍʦʣʦʜʥʦ 

ʂ ʥʘʩʦʩʫ 

ʆʪ 

ʥʘʩʦʩʘ 

ʊʝʧʣʦ 

ʂ ʪʦʧʣ. ʙʘʢʫ 

ʇʦʜʦʛʨʝʚʘʪʝʣʴ ʜʠʟʝʣʴʥʦʛʦ 
ʪʦʧʣʠʚʘ Delphi ʜʣʷ ʩʠʩʪʝʤʳ CRDI 

ʇʦʜʦʛʨʝʚʘʪʝʣʴ ʜʠʟʝʣʴʥʦʛʦ ʪʦʧʣʠʚʘ 
Bosch ʜʣʷ ʩʠʩʪʝʤʳ CRDI 

ɼʘʪʯʠʢ ʪʝʤʧʝʨʘʪʫʨʳ 

ʇʦʣʫʧʨʦʚʦʜʥʠʢ 

ʇʦʜʧʨʫʞʠʥʝʥʥʘʷ ʧʣʘʩʪʠʥʘ 
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ʉʠʩʪʝʤʘ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʧʦʜʦʛʨʝʚʘ (Bosch/Delphi) 

ɼʚʘ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʜʠʩʢʘ ʩʦʝʜʠʥʝʥʳ 4 ʧʦʣʫʧʨʦʚʦʜʥʠʢʘʤʠ. ʇʦʜʧʨʫʞʠʥʝʥʥʘʷ ʧʣʘʩʪʠʥʘ 

ʩʦʟʜʘʝʪ ʥʝʦʙʭʦʜʠʤʦʝ ʜʘʚʣʝʥʠʝ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʢʦʥʪʘʢʪʘ. ʇʦʣʫʧʨʦʚʦʜʥʠʢʠ ʥʘʛʨʝʚʘʶʪʩʷ ʦʪ 

ʧʨʦʭʦʜʷʱʝʛʦ ʯʝʨʝʟ ʥʠʭ ʪʦʢʘ ʠ ʥʘʛʨʝʚʘʶʪ ʪʦʧʣʠʚʦ ʚ ʬʠʣʴʪʨʝ. ɺ ʩʠʩʪʝʤʘʭ Bosch ʫʩʪʨʦʡʩʪʚʦ 

ʥʘʛʨʝʚʘ ʪʦʧʣʠʚʘ ʨʘʩʧʦʣʦʞʝʥʦ ʚʥʫʪʨʠ, ʤʝʞʜʫ ʢʨʳʰʢʦʡ ʠ ʬʠʣʴʪʨʫʶʱʠʤ ʵʣʝʤʝʥʪʦʤ. ɺ 

ʩʠʩʪʝʤʘʭ Delphi ʦʥʦ ʨʘʟʤʝʱʝʥʦ ʩʥʘʨʫʞʠ, ʥʘ ʪʦʧʣʠʚʥʦʤ ʬʠʣʴʪʨʝ. ʋʩʪʨʦʡʩʪʚʦ ʚʢʣʶʯʘʝʪʩʷ ʧʦ 

ʩʠʛʥʘʣʫ ʦʪ ʜʘʪʯʠʢʘ ʪʝʤʧʝʨʘʪʫʨʳ ʪʦʧʣʠʚʘ, ʨʘʟʤʝʱʝʥʥʦʛʦ ʚ ʢʦʨʧʫʩʝ ʬʠʣʴʪʨʘ. 

ʇʦʜʦʛʨʝʚʘʪʝʣʴ 
ʜʠʟʝʣʴʥʦʛʦ ʪʦʧʣʠʚʘ 

Delphi (ʚ ʬʠʣʴʪʨʫʶʱʝʤ 
ʢʘʨʪʨʠʜʞʝ) 

ʂ ʥʘʩʦʩʫ 

ʆʪ 

ʥʘʩʦʩʘ 

ʍʦʣʦʜʥʦ 

ʂ ʥʘʩʦʩʫ 

ʆʪ 
ʥʘʩʦʩʘ 

ʊʝʧʣʦ 

ʂ ʪʦʧʣ. ʙʘʢʫ 

ʇʦʜʦʛʨʝʚʘʪʝʣʴ ʜʠʟʝʣʴʥʦʛʦ 
ʪʦʧʣʠʚʘ Delphi ʜʣʷ ʩʠʩʪʝʤʳ CRDI 

ʇʦʜʦʛʨʝʚʘʪʝʣʴ ʜʠʟʝʣʴʥʦʛʦ ʪʦʧʣʠʚʘ 
Bosch ʜʣʷ ʩʠʩʪʝʤʳ CRDI 

ɼʘʪʯʠʢ ʪʝʤʧʝʨʘʪʫʨʳ 

ʇʦʣʫʧʨʦʚʦʜʥʠʢ 

ʇʦʜʧʨʫʞʠʥʝʥʥʘʷ ʧʣʘʩʪʠʥʘ 
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ʉʠʩʪʝʤʳ ʭʦʣʦʜʥʦʛʦ ʧʫʩʢʘ 

 

 

 

 

 

ʉʠʩʪʝʤʳ ʭʦʣʦʜʥʦʛʦ ʧʫʩʢʘ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʥʘʜʝʞʥʦʩʪʠ ʟʘʧʫʩʢʘ ʜʚʠʛʘʪʝʣʷ 

ʧʨʠ ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʠ ʫʩʢʦʨʝʥʠʷ ʧʨʦʛʨʝʚʘ ʚʦʟʜʫʭʘ ʚ ʮʠʣʠʥʜʨʘʭ, ʯʪʦ ʦʯʝʥʴ ʚʘʞʥʦ ʜʣʷ 

ʩʥʠʞʝʥʠʷ ʚʳʙʨʦʩʦʚ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ. ɺʢʣʶʯʝʥʠʝʤ ʩʚʝʯʝʡ ʥʘʢʘʣʠʚʘʥʠʷ ʯʝʨʝʟ 

ʩʠʣʦʚʦʝ ʨʝʣʝ ʫʧʨʘʚʣʷʝʪ ʵʣʝʢʪʨʦʥʥʳʡ ʙʣʦʢ ʧʦ ʩʠʛʥʘʣʘʤ ʤʥʦʞʝʩʪʚʘ ʜʘʪʯʠʢʦʚ: ʪʝʤʧʝʨʘʪʫʨʳ 

ʦʭʣʘʞʜʘʶʱʝʡ ʞʠʜʢʦʩʪʠ, L-ʣʠʥʠʠ (ʢʦʥʪʨʦʣʠʨʫʶʱʝʡ ʙʦʨʪʦʚʦʝ ʥʘʧʨʷʞʝʥʠʝ), ʯʘʩʪʦʪʳ 

ʚʨʘʱʝʥʠʷ ʜʚʠʛʘʪʝʣʷ ʠ ʢʦʣʠʯʝʩʪʚʘ ʚʧʨʳʩʢʠʚʘʝʤʦʛʦ ʪʦʧʣʠʚʘ (ʜʣʷ ʨʘʩʯʝʪʘ ʚʨʝʤʝʥʠ 

ʧʦʩʣʝʧʫʩʢʦʚʦʛʦ ʧʦʜʦʛʨʝʚʘ). ʆʥʠ ʫʧʨʘʚʣʷʶʪ ʥʝ ʪʦʣʴʢʦ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʨʘʙʦʪʳ ʩʚʝʯʝʡ 

ʥʘʢʘʣʠʚʘʥʠʷ, ʥʦ ʠ ʚʳʧʦʣʥʷʶʪ ʬʫʥʢʮʠʠ ʢʦʥʪʨʦʣʷ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʏʪʦʙʳ ʠʟʙʝʞʘʪʴ ʢʦʨʦʪʢʦʛʦ 

ʟʘʤʳʢʘʥʠʷ, ʪʦʢ ʢ ʩʚʝʯʘʤ ʥʘʢʘʣʠʚʘʥʠʷ ʧʦʜʘʝʪʩʷ ʯʝʨʝʟ ʢʦʥʪʘʢʪʥʳʡ ʩʪʝʨʞʝʥʴ ʠʣʠ 

ʩʧʝʮʠʘʣʴʥʳʡ ʨʝʟʴʙʦʚʦʡ ʙʦʣʪ. ɺ ʜʠʟʝʣʴʥʦʤ ʜʚʠʛʘʪʝʣʝ, ʢʘʢ ʠ ʚ ʙʝʥʟʠʥʦʚʦʤ, ʪʘʢʞʝ ʝʩʪʴ 

ʨʝʞʠʤ ʚʢʣʶʯʝʥʠʷ ʟʘʞʠʛʘʥʠʷ ʠ ʨʝʞʠʤ ʩʪʘʨʪʝʨʥʦʛʦ ʧʫʩʢʘ. ʉʨʘʟʫ ʧʦʩʣʝ ʚʢʣʶʯʝʥʠʷ ʟʘʞʠʛʘʥʠʷ 

ʥʘʯʠʥʘʝʪʩʷ ʧʨʝʜʧʫʩʢʦʚʦʡ ʧʦʜʦʛʨʝʚ ʠ ʟʘʛʦʨʘʝʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʢʦʥʪʨʦʣʴʥʘʷ ʣʘʤʧʘ. 

ʂʦʛʜʘ ʢʦʥʪʨʦʣʴʥʘʷ ʣʘʤʧʘ ʛʘʩʥʝʪ, ʩʚʝʯʠ ʥʘʛʨʝʚʘʶʪʩʷ ʜʦ ʨʘʙʦʯʝʡ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʜʚʠʛʘʪʝʣʴ 

ʤʦʞʥʦ ʟʘʧʫʩʢʘʪʴ. ɺ ʵʪʦʪ ʤʦʤʝʥʪ ʪʦʧʣʠʚʦ ʚʧʨʳʩʢʠʚʘʝʪʩʷ ʚ ʭʦʨʦʰʦ ʧʨʦʛʨʝʪʳʡ, ʩʞʘʪʳʡ 

ʚʦʟʜʫʭ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʛʦʨʘʥʠʷ ʪʦʧʣʠʚʘ ʮʠʣʠʥʜʨʳ ʜʚʠʛʘʪʝʣʷ ʝʱʝ ʙʦʣʴʰʝ ʧʨʦʛʨʝʚʘʶʪʩʷ. 

ɽʩʣʠ ʧʨʝʜʧʫʩʢʦʚʦʡ ʧʦʜʦʛʨʝʚ ʥʝʦʙʭʦʜʠʤ ʜʣʷ ʥʘʜʝʞʥʦʛʦ ʧʫʩʢʘ ʜʚʠʛʘʪʝʣʷ, ʪʦ ʧʦʩʣʝʧʫʩʢʦʚʦʡ 

ʧʦʜʦʛʨʝʚ ʦʙʝʩʧʝʯʠʚʘʝʪ ʨʦʚʥʫʶ ʠ ʧʣʘʚʥʫʶ ʨʘʙʦʪʫ ʜʚʠʛʘʪʝʣʷ ʠ ʩʥʠʞʝʥʠʝ ʜʳʤʥʦʩʪʠ ʚ ʤʦʤʝʥʪ 

ʫʩʢʦʨʝʥʠʷ ʠ ʥʘ ʭʦʣʦʩʪʳʭ ʦʙʦʨʦʪʘʭ. ʂʨʦʤʝ ʪʦʛʦ, ʝʩʣʠ ʜʚʠʛʘʪʝʣʴ ʭʦʣʦʜʥʳʡ, ʧʨʝʜʧʫʩʢʦʚʦʡ 

ʧʦʜʦʛʨʝʚ ʩʥʠʞʘʝʪ ʫʨʦʚʝʥʴ ʰʫʤʘ ʜʚʠʛʘʪʝʣʷ. ɹʣʦʢ ʫʧʨʘʚʣʝʥʠʷ ʩʚʝʯʘʤʠ ʥʘʢʘʣʠʚʘʥʠʷ ʤʦʞʝʪ 

ʧʨʝʜʩʪʘʚʣʷʪʴ ʩʦʙʦʡ ʦʪʜʝʣʴʥʳʡ ʙʣʦʢ ʠʣʠ ʚʭʦʜʠʪʴ ʚ ʕɹʋ ʜʚʠʛʘʪʝʣʷ. ɺ ʧʦʩʣʝʜʥʝʤ ʩʣʫʯʘʝ 

ʕɹʋ ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʧʪʠʤʘʣʴʥʦʝ ʠ ʙʦʣʝʝ ʪʦʯʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʨʝʞʠʤʦʤ ʨʘʙʦʪʳ ʩʚʝʯʝʡ 

ʥʘʢʘʣʠʚʘʥʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʩʣʦʚʠʡ ʨʘʙʦʪʳ ʜʚʠʛʘʪʝʣʷ. 

ʅʘʛʨʝʚʘʪʝʣʴʥʘʷ ʩʧʠʨʘʣʴ 

ʇʦʨʦʰʢʦʚʳʡ ʠʟʦʣʠ-
ʨʫʶʱʠʡ ʫʧʣʦʪʥʠʪʝʣʴ 

ʈʝʛʫʣʠʨʫʶʱʘʷ ʩʧʠʨʘʣʴ 

ʂʦʨʧʫʩ 

ʄʘʥʞʝʪʘ 

ʀʟʦʣʠʨʫʶʱʘʷ ʰʘʡʙʘ 

ʂʨʫʛʣʘʷ ʛʘʡʢʘ 

ʉʪʘʥʜʘʨʪʥʘʷ ʩʚʝʯʘ 
ʥʘʢʘʣʠʚʘʥʠʷ 

ʄʦʜʝʨʥʠʟʠʨʦ-
ʚʘʥʥʘʷ ʩʚʝʯʘ 
ʥʘʢʘʣʠʚʘʥʠʷ 

ʉʝʢʫʥʜʳ 

ʂʦʥʪʨʦʣʴʥʘʷ ʣʘʤʧʘ 
ʩʠʩʪʝʤʳ 
ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ 
ʧʦʜʦʛʨʝʚʘ 

ɺʭʦʜʥʦʡ ʩʠʛʥʘʣ 

ɹʣʦʢ ʫʧʨʘʚ- 
ʣʝʥʠʷ ʩʚʝʯʘʤʠ 
ʥʘʢʘʣʠʚʘʥʠʷ ʠʣʠ 
ʕɹʋ ʜʚʠʛʘʪʝʣʷ 

ʉʠʣʦʚʦʝ ʨʝʣʝ 

ʅʘʛʨʝʚʘʪʝʣʴʥʳʡ ʵʣʝʤʝʥʪ (Delphi CRDI) 
ʉʚʝʯʘ ʥʘʢʘʣʠʚʘʥʠʷ ʠʣʠ 
ʥʘʛʨʝʚʘʪʝʣʴʥʳʡ ʵʣʝʤʝʥʪ 

ʉ̄ 
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ʉʚʝʯʘ ʥʘʢʘʣʠʚʘʥʠʷ 

ʉʚʝʯʘ ʥʘʢʘʣʠʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʝʪʘʣʣʠʯʝʩʢʫʶ ʪʨʫʙʢʫ, ʟʘʱʠʱʝʥʥʫʶ ʦʪ ʢʦʨʨʦʟʠʠ ʠ 

ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ. ɺʥʫʪʨʠ ʪʨʫʙʢʠ ʥʘʭʦʜʠʪʩʷ ʥʘʛʨʝʚʘʪʝʣʴʥʳʡ ʵʣʝʤʝʥʪ, ʧʦʤʝʱʝʥʥʳʡ ʚ 

ʧʦʨʦʰʢʦʚʳʡ ʥʝʧʨʦʚʦʜʷʱʠʡ ʫʧʣʦʪʥʠʪʝʣʴ. ʅʘʛʨʝʚʘʪʝʣʴʥʳʡ ʵʣʝʤʝʥʪ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʩʦʧʨʦʪʠʚʣʝʥʠʡ: ʥʘʛʨʝʚʘʪʝʣʴʥʦʡ ʩʧʠʨʘʣʠ ʥʘ ʢʦʥʮʝ ʪʨʫʙʢʠ ʩʚʝʯʠ ʠ 

ʨʝʛʫʣʠʨʫʶʱʝʡ ʩʧʠʨʘʣʠ. ɽʩʣʠ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʥʘʛʨʝʚʘʪʝʣʴʥʦʡ ʩʧʠʨʘʣʠ ʪʝʦʨʝʪʠʯʝʩʢʠ 

ʧʦʩʪʦʷʥʥʦ ʠ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ, ʪʦ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʨʝʛʫʣʠʨʫʶʱʝʡ ʩʧʠʨʘʣʠ ʠʤʝʝʪ 

ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ (PTC). ɽʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʙʳʩʪʨʦ ʥʘʨʘʩʪʘʝʪ ʩ 

ʫʚʝʣʠʯʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʦʙʳʯʥʳʭ (ʩʪʘʥʜʘʨʪʥʳʭ) ʩʚʝʯʝʡ ʥʘʢʘʣʠʚʘʥʠʷ. ʕʪʦ 

ʦʟʥʘʯʘʝʪ, ʯʪʦ ʪʘʢʘʷ ʩʚʝʯʘ ʥʘʢʘʣʠʚʘʥʠʷ ʤʦʞʝʪ ʜʦʩʪʠʯʴ ʨʘʙʦʯʝʡ ʪʝʤʧʝʨʘʪʫʨʳ ʛʦʨʘʟʜʦ 

ʙʳʩʪʨʝʝ (850C̄ ʟʘ 4 ʩʝʢʫʥʜʳ). ʂʨʦʤʝ ʪʦʛʦ, ʧʦʜʦʙʥʳʝ ʩʚʝʯʠ ʷʚʣʷʶʪʩʷ ʩʘʤʦʨʝʛʫʣʠʨʫʝʤʳʤʠ. 

ʆʥʠ ʩʘʤʠ ʦʛʨʘʥʠʯʠʚʘʶʪ ʪʦʢ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ, ʯʪʦ ʥʝ ʧʨʠʚʦʜʠʪ ʢ ʠʭ ʧʝʨʝʛʨʝʚʫ. 

ʇʦʵʪʦʤʫ ʧʦʩʣʝ ʟʘʧʫʩʢʘ ʜʠʟʝʣʴʥʦʛʦ ʜʚʠʛʘʪʝʣʷ ʩʚʝʯʠ ʥʘʢʘʣʠʚʘʥʠʷ ʤʦʛʫʪ ʦʩʪʘʚʘʪʴʩʷ 

ʥʘʛʨʝʪʳʤʠ ʜʦ 3 ʤʠʥʫʪ. 

 

ʅʘʛʨʝʚʘʪʝʣʴʥʳʡ ʵʣʝʤʝʥʪ 

ɺʤʝʩʪʦ ʩʚʝʯʝʡ ʥʘʢʘʣʠʚʘʥʠʷ ʚ ʩʠʩʪʝʤʘʭ Delphi CRDI ʤʦʞʝʪ ʫʩʪʘʥʘʚʣʠʚʘʪʴʩʷ 

ʥʘʛʨʝʚʘʪʝʣʴʥʳʡ ʵʣʝʤʝʥʪ. ʆʥ ʨʘʩʧʦʣʦʞʝʥ ʚʦ ʚʧʫʩʢʥʦʤ ʢʦʣʣʝʢʪʦʨʝ. ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ ʵʪʦʛʦ 

ʵʣʝʤʝʥʪʘ ʪʘʢʦʡ ʞʝ, ʢʘʢ ʫ ʩʚʝʯʝʡ ʥʘʢʘʣʠʚʘʥʠʷ. ɽʜʠʥʩʪʚʝʥʥʦʝ ʦʪʣʠʯʠʝ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʚ 

ʩʠʩʪʝʤʝ ʫʧʨʘʚʣʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʠʛʥʘʣ ʜʘʪʯʠʢʘ ʘʪʤʦʩʬʝʨʥʦʛʦ ʜʘʚʣʝʥʠʷ 

ʜʣʷ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʠ ʧʝʨʝʛʨʝʚʘ ʵʣʝʤʝʥʪʘ ʚʩʣʝʜʩʪʚʠʝ ʠʟʤʝʥʝʥʠʷ ʧʣʦʪʥʦʩʪʠ 

ʚʦʟʜʫʭʘ. 

ʅʘʛʨʝʚʘʪʝʣʴʥʘʷ ʩʧʠʨʘʣʴ 

ʇʦʨʦʰʢʦʚʳʡ ʠʟʦʣʠ-
ʨʫʶʱʠʡ ʫʧʣʦʪʥʠʪʝʣʴ 

ʈʝʛʫʣʠʨʫʶʱʘʷ ʩʧʠʨʘʣʴ 

ʂʦʨʧʫʩ 

ʄʘʥʞʝʪʘ 

ʀʟʦʣʠʨʫʶʱʘʷ ʰʘʡʙʘ 

ʂʨʫʛʣʘʷ ʛʘʡʢʘ 

ʉʪʘʥʜʘʨʪʥʘʷ ʩʚʝʯʘ 
ʥʘʢʘʣʠʚʘʥʠʷ 

ʄʦʜʝʨʥʠʟʠʨʦ-
ʚʘʥʥʘʷ ʩʚʝʯʘ 
ʥʘʢʘʣʠʚʘʥʠʷ 

ʉʝʢʫʥʜʳ 

ʂʦʥʪʨʦʣʴʥʘʷ ʣʘʤʧʘ 
ʩʠʩʪʝʤʳ 
ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ 
ʧʦʜʦʛʨʝʚʘ 

ɺʭʦʜʥʦʡ ʩʠʛʥʘʣ 

ɹʣʦʢ ʫʧʨʘʚ- 
ʣʝʥʠʷ ʩʚʝʯʘʤʠ 
ʥʘʢʘʣʠʚʘʥʠʷ ʠʣʠ 
ʕɹʋ ʜʚʠʛʘʪʝʣʷ 

ʉʠʣʦʚʦʝ ʨʝʣʝ 

ʅʘʛʨʝʚʘʪʝʣʴʥʳʡ ʵʣʝʤʝʥʪ (Delphi CRDI) 
ʉʚʝʯʘ ʥʘʢʘʣʠʚʘʥʠʷ ʠʣʠ 
ʥʘʛʨʝʚʘʪʝʣʴʥʳʡ ʵʣʝʤʝʥʪ 

ʉ̄ 
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ɼʠʘʛʥʦʩʪʠʢʘ ʩʚʝʯʝʡ ʥʘʢʘʣʠʚʘʥʠʷ 

 

 

 

 

 

 

ʉʠʩʪʝʤʫ ʧʨʝʜʧʫʩʢʦʚʦʛʦ ʧʦʜʦʛʨʝʚʘ ʥʝʦʙʭʦʜʠʤʦ ʜʠʘʛʥʦʩʪʠʨʦʚʘʪʴ, ʝʩʣʠ ʝʩʪʴ ʞʘʣʦʙʳ ʥʘ 

ʭʦʣʦʜʥʳʡ ʧʫʩʢ ʠ ʜʳʤʣʝʥʠʝ ʧʦʩʣʝ ʟʘʧʫʩʢʘ ʜʚʠʛʘʪʝʣʷ. ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʘʚʪʦʤʦʙʠʣʷʭ ʩ 

ʜʠʟʝʣʴʥʳʤ ʜʚʠʛʘʪʝʣʝʤ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʢʦʜʳ ʦʰʠʙʦʢ. ʇʨʦʚʝʨʢʘ ʩʚʝʯʝʡ 

ʥʘʢʘʣʠʚʘʥʠʷ ʩʦʩʪʦʠʪ ʚ ʠʟʤʝʨʝʥʠʠ ʧʦʪʨʝʙʣʷʝʤʦʛʦ ʠʤʠ ʪʦʢʘ. ʇʦʵʪʦʤʫ ʠʩʧʦʣʴʟʫʶʪ 

ʩʧʝʮʠʘʣʴʥʳʡ ʪʦʢʦʠʟʤʝʨʠʪʝʣʴʥʳʡ ʠʥʩʪʨʫʤʝʥʪ. ʉʠʣʘ ʪʦʢʘ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 10-15 ɸ 

(ʙʦʣʝʝ ʪʦʯʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʥʘʭʦʜʠʪʩʷ ʚ ʟʘʚʦʜʩʢʦʡ ʠʥʩʪʨʫʢʮʠʠ), ʧʦʵʪʦʤʫ ʩʫʤʤʘʨʥʳʡ ʪʦʢ ʜʣʷ 

4-ʮʠʣʠʥʜʨʦʚʦʛʦ ʜʠʟʝʣʴʥʦʛʦ ʜʚʠʛʘʪʝʣʷ ʩʦʩʪʘʚʠʪ ʧʨʠʤʝʨʥʦ 40-60 ɸ. ʀʟʤʝʨʝʥʥʦʝ ʟʥʘʯʝʥʠʝ 

ʩʫʤʤʘʨʥʦʛʦ ʪʦʢʘ ʩʨʘʚʥʠʚʘʶʪ ʩ ʧʨʠʚʝʜʝʥʥʳʤʠ ʜʘʥʥʳʤʠ: 

40 ɸ ð ʚʩʝ ʩʚʝʯʠ ʚ ʧʦʨʷʜʢʝ; 

30 ɸ ð ʦʜʥʘ ʩʚʝʯʘ ʥʝʠʩʧʨʘʚʥʘ; 

20 ɸ ð ʜʚʝ ʩʚʝʯʠ ʥʝʠʩʧʨʘʚʥʳ; 

10 ɸ ð ʪʨʠ ʩʚʝʯʠ ʥʝʠʩʧʨʘʚʥʳ; 

0 ɸ ð ʚʩʝ ʩʚʝʯʠ ʥʝʠʩʧʨʘʚʥʳ. 

 

ʇʨʦʚʝʨʢʘ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʩʚʝʯʠ 
ʥʘʢʘʣʠʚʘʥʠʷ 

ʇʨʦʚʝʨʢʘ ʩʠʣʳ ʪʦʢʘ ʩʚʝʯʠ 
ʥʘʢʘʣʠʚʘʥʠʷ 

ʅʝʠʩʧʨʘʚʥʦʩʪʠ, ʚʳʟʚʘʥʥʳʝ 
ʥʝʧʨʘʚʠʣʴʥʳʤ ʤʦʤʝʥʪʦʤ ʟʘʪʷʞʢʠ ʩʚʝʯʝʡ 
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ʇʝʨʝʜ ʠʟʤʝʨʝʥʠʝʤ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʩʚʝʯʠ ʥʝʦʙʭʦʜʠʤʦ ʦʯʠʩʪʠʪʴ ʩ ʧʦʤʦʱʴʶ ʱʝʪʢʠ. ɽʩʣʠ 

ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʨʘʚʥʦ ʙʝʩʢʦʥʝʯʥʦʩʪʠ, ʩʚʝʯʘ ʥʝʠʩʧʨʘʚʥʘ. ʆʙʳʯʥʦ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʩʚʝʯʠ ʥʠʞʝ 

1 ʆʤ (ʪʦʯʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʧʨʠʚʝʜʝʥʘ ʚ ʟʘʚʦʜʩʢʦʡ ʠʥʩʪʨʫʢʮʠʠ). ʅʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ 

ʧʦʜʢʣʶʯʘʪʴ ʩʚʝʯʫ ʥʘʧʨʷʤʫʶ ʢ ʘʢʢʫʤʫʣʷʪʦʨʥʦʡ ʙʘʪʘʨʝʝ, ʪʘʢ ʢʘʢ ʵʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʝʝ 

ʧʦʣʦʤʢʝ. ʊʘʢʞʝ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʪʨʘʚʤʫ. 

 

ʊʠʧʠʯʥʳʝ ʥʝʠʩʧʨʘʚʥʦʩʪʠ ʩʚʝʯʠ ʥʘʢʘʣʠʚʘʥʠʷ ʚʳʟʚʘʥʳ ʥʝʧʨʘʚʠʣʴʥʳʤ ʤʦʤʝʥʪʦʤ ʚʧʨʳʩʢʘ 

ʪʦʧʣʠʚʘ, ʥʘʨʫʰʝʥʠʝʤ ʬʘʢʝʣʘ ʨʘʩʧʳʣʘ, ʥʝʨʘʚʥʦʤʝʨʥʦʡ ʧʦʜʘʯʝʡ ʪʦʧʣʠʚʘ ʧʦ ʮʠʣʠʥʜʨʘʤ, 

ʥʝʧʦʣʥʳʤ ʩʛʦʨʘʥʠʝʤ ʠʟ-ʟʘ ʫʪʝʯʝʢ ʤʘʩʣʘ ʯʝʨʝʟ ʧʦʨʰʥʝʚʳʝ ʢʦʣʴʮʘ ʠ ʥʘʧʨʘʚʣʷʶʱʠʝ 

ʢʣʘʧʘʥʦʚ. ʇʝʨʝʜ ʫʩʪʘʥʦʚʢʦʡ ʩʚʝʯʠ ʩʣʝʜʫʝʪ ʫʙʝʜʠʪʴʩʷ, ʯʪʦ ʝʝ ʨʝʟʴʙʦʚʘʷ ʯʘʩʪʴ ʥʝ 

ʟʘʛʨʷʟʥʝʥʘ. ɺʩʝʛʜʘ ʟʘʪʷʛʠʚʘʡʪʝ ʩʚʝʯʠ ʠ ʢʦʥʪʘʢʪʥʳʡ ʙʦʣʪ ʩʦ ʩʪʨʦʛʦ ʦʧʨʝʜʝʣʝʥʥʳʤ 

ʤʦʤʝʥʪʦʤ, ʫʢʘʟʘʥʥʳʤ ʚ ʟʘʚʦʜʩʢʦʡ ʠʥʩʪʨʫʢʮʠʠ. 

ʇʨʦʚʝʨʢʘ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʩʚʝʯʠ 
ʥʘʢʘʣʠʚʘʥʠʷ 

ʇʨʦʚʝʨʢʘ ʩʠʣʳ ʪʦʢʘ ʩʚʝʯʠ 
ʥʘʢʘʣʠʚʘʥʠʷ 

ʅʝʠʩʧʨʘʚʥʦʩʪʠ, ʚʳʟʚʘʥʥʳʝ 
ʥʝʧʨʘʚʠʣʴʥʳʤ ʤʦʤʝʥʪʦʤ ʟʘʪʷʞʢʠ ʩʚʝʯʝʡ 
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ʈʝʮʠʨʢʫʣʷʮʠʷ ʦʪʨʘʙʦʪʘʚʰʠʭ ʛʘʟʦʚ (EGR) 

 

 

 

 

 

ʂʘʢ ʫʧʦʤʠʥʘʣʦʩʴ ʨʘʥʝʝ, ʨʝʮʠʨʢʫʣʷʮʠʷ ʦʪʨʘʙʦʪʘʚʰʠʭ ʛʘʟʦʚ ʥʝʡʪʨʘʣʠʟʫʝʪ ʦʙʨʘʟʦʚʘʥʠʝ Nʆx. 

ʉʠʩʪʝʤʘ EGR ʥʘʧʨʘʚʣʷʝʪ ʯʘʩʪʴ ʚʳʭʣʦʧʥʳʭ ʛʘʟʦʚ ʦʙʨʘʪʥʦ ʚʦ ʚʧʫʩʢʥʦʡ ʢʦʣʣʝʢʪʦʨ ʧʨʠ ʨʘʙʦʪʝ 

ʜʚʠʛʘʪʝʣʷ ʥʘ ʯʘʩʪʠʯʥʳʭ ʥʘʛʨʫʟʢʘʭ. ʇʨʠ ʵʪʦʤ ʫʤʝʥʴʰʘʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʩʦʜʝʨʞʘʥʠʝ ʢʠʩʣʦʨʦʜʘ 

ʚ ʮʠʣʠʥʜʨʝ, ʥʦ ʠ ʪʝʤʧʝʨʘʪʫʨʘ ʬʨʦʥʪʘ ʧʣʘʤʝʥʠ ʠ ʩʛʦʨʘʥʠʷ, ʯʪʦ ʪʘʢʞʝ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ 

ʚʳʙʨʦʩʦʚ Nʆx. ɽʩʣʠ ʫʨʦʚʝʥʴ ʚʳʭʣʦʧʥʳʭ ʛʘʟʦʚ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʨʝʮʠʨʢʫʣʷʮʠʶ, ʧʨʝʚʳʰʘʝʪ 

40% ʦʙʲʝʤʘ ʚʧʫʩʢʥʦʛʦ ʚʦʟʜʫʭʘ, ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʚʳʙʨʦʩʳ ʩʘʞʠ, ʉʆ ʠ ʅʉ, ʨʘʩʪʝʪ ʨʘʩʭʦʜ 

ʪʦʧʣʠʚʘ ʠʟ-ʟʘ ʥʝʜʦʩʪʘʪʦʯʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʢʠʩʣʦʨʦʜʘ. ʈʝʮʠʨʢʫʣʷʮʠʶ ʦʨʛʘʥʠʟʫʶʪ ʧʫʪʝʤ 

ʩʦʝʜʠʥʝʥʠʷ ʚʳʧʫʩʢʥʦʛʦ ʠ ʚʧʫʩʢʥʦʛʦ ʢʦʣʣʝʢʪʦʨʦʚ. ʂʣʘʧʘʥ EGR, ʢʦʪʦʨʳʡ ʦʪʢʨʳʚʘʝʪʩʷ ʠ 

ʟʘʢʨʳʚʘʝʪʩʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʤ ʢʣʘʧʘʥʦʤ ʠʣʠ ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʢʣʘʧʘʥʦʤ, ʨʝʛʫʣʠʨʫʝʪ ʧʦʪʦʢ 

ʛʘʟʘ. ʉʣʝʜʫʝʪ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʨʝʮʠʨʢʫʣʷʮʠʷ ʦʪʨʘʙʦʪʘʚʰʠʭ ʛʘʟʦʚ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ 

ʪʦʧʣʠʚʥʦʡ ʵʢʦʥʦʤʠʯʥʦʩʪʠ ʠ ʨʦʩʪʫ ʚʳʙʨʦʩʦʚ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ ʉʆ2 ʚʤʝʩʪʦ ʛʦʨʘʟʜʦ ʙʦʣʝʝ 

ʦʧʘʩʥʦʛʦ Nʆx. 

ʂʣʘʧʘʥ ʩʠʩʪʝʤʳ EGR 

ʕʣʝʢʪʨʦʤʘʛʥʠʪʥʳʡ 
ʢʣʘʧʘʥ ʩʠʩʪʝʤʳ 

EGR 

ʕɹʋ 
ʜʚʠʛʘʪʝʣʷ 

ɺʳʙʨʦʩʳ, ʛ/ʢɺʪÖʯ 

ʂʦʵʬʬʠʮʠʝʥʪ ʠʟʙʳʪʢʘ 

ʚʦʟʜʫʭʘ l 

ʏʘʩʪʠʮʳ ʩʘʞʠ, ʛ/ʢɺʪÖʯ 

ʈʘʩʭʦʜ ʪʦʧʣʠʚʘ, % 

ʈʘʩʭʦʜ ʚʦʟʜʫʭʘ 

NOx 
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ʈʝʮʠʨʢʫʣʷʮʠʷ ʦʪʨʘʙʦʪʘʚʰʠʭ ʛʘʟʦʚ ʚ ʩʠʩʪʝʤʘʭ CRDI 

 

 
 

ʅʘ ʘʚʪʦʤʦʙʠʣʷʭ ʩ ʩʠʩʪʝʤʦʡ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʚʧʨʳʩʢʘ ʘʢʢʫʤʫʣʷʪʦʨʥʦʛʦ ʪʠʧʘ (CRDI) 

ʨʝʮʠʨʢʫʣʷʮʠʷ ʦʪʨʘʙʦʪʘʚʰʠʭ ʛʘʟʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ ʟʘʤʢʥʫʪʦʤʫ ʮʠʢʣʫ. ʂʦʣʠʯʝʩʪʚʦ 

ʚʦʟʜʫʭʘ, ʧʦʩʪʫʧʘʶʱʝʛʦ ʚ ʜʚʠʛʘʪʝʣʴ (ʩʪʝʧʝʥʴ ʦʪʢʨʳʪʠʷ ʢʣʘʧʘʥʘ EGR ʧʨʷʤʦ 

ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʢʦʣʠʯʝʩʪʚʫ ʚʦʟʜʫʭʘ) ʠʟʤʝʨʷʝʪʩʷ ʜʘʪʯʠʢʦʤ ʤʘʩʩʦʚʦʛʦ ʨʘʩʭʦʜʘ ʚʦʟʜʫʭʘ, 

ʧʦʣʫʯʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʩʨʘʚʥʠʚʘʶʪʩʷ ʩ ʟʘʜʘʥʥʳʤʠ ʜʘʥʥʳʤʠ, ʭʨʘʥʷʱʠʤʠʩʷ ʚ ʧʘʤʷʪʠ ʕɹʋ 

ʜʚʠʛʘʪʝʣʷ ʜʣʷ ʢʘʞʜʦʛʦ ʨʘʙʦʯʝʛʦ ʨʝʞʠʤʘ. ɽʩʣʠ ʠʤʝʶʪ ʤʝʩʪʦ ʦʪʢʣʦʥʝʥʠʷ ʚ ʟʥʘʯʝʥʠʷʭ, ʕɹʋ 

ʢʦʨʨʝʢʪʠʨʫʝʪ ʩʠʛʥʘʣ, ʧʦʜʘʚʘʝʤʳʡ ʥʘ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʡ ʢʣʘʧʘʥ EGR. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʠʟʤʝʥʷʝʪʩʷ ʧʦʣʦʞʝʥʠʝ ʢʣʘʧʘʥʘ EGR, ʘ ʢʦʣʠʯʝʩʪʚʦ ʛʘʟʦʚ, ʧʝʨʝʧʫʩʢʘʝʤʳʭ ʩʠʩʪʝʤʦʡ EGR, 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʨʝʙʫʝʤʦʡ ʚʝʣʠʯʠʥʝ. ʈʘʙʦʪʘ ʩʠʩʪʝʤʳ EGR ʙʫʜʝʪ ʙʦʣʝʝ ʪʦʯʥʦʡ ʧʨʠ 

ʧʨʠʤʝʥʝʥʠʠ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʢʣʘʧʘʥʘ ʠ ʧʨʠ ʥʘʣʠʯʠʠ ʚ ʩʠʩʪʝʤʝ ʢʠʩʣʦʨʦʜʥʦʛʦ ʜʘʪʯʠʢʘ, 

ʢʦʪʦʨʳʡ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʝʦʙʭʦʜʠʤʫʶ ʦʙʨʘʪʥʫʶ ʩʚʷʟʴ ʜʣʷ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ. ʏʪʦʙʳ ʛʘʟʳ 

ʧʨʦʭʦʜʠʣʠ ʯʝʨʝʟ ʩʠʩʪʝʤʫ EGR, ʥʝʦʙʭʦʜʠʤʘ ʨʘʟʥʠʮʘ ʜʘʚʣʝʥʠʡ ʚ ʚʳʧʫʩʢʥʦʤ ʠ ʚʧʫʩʢʥʦʤ 

ʢʦʣʣʝʢʪʦʨʘʭ. ʆʥʘ ʧʦʷʚʣʷʝʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʘʙʦʪʳ ʟʘʩʣʦʥʢʠ ʫʧʨʘʚʣʝʥʠʷ ʚʦʟʜʫʰʥʳʤ 

ʧʦʪʦʢʦʤ, ʢʦʪʦʨʘʷ ʩʥʠʞʘʝʪ ʜʘʚʣʝʥʠʝ ʚʦʟʜʫʭʘ ʥʘ ʚʧʫʩʢʝ. 

 

ʆʭʣʘʜʠʪʝʣʴ ʩʠʩʪʝʤʳ EGR 

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʜʠʟʝʣʴʥʳʭ ʜʚʠʛʘʪʝʣʷʭ ʦʪʨʘʙʦʪʘʚʰʠʡ ʛʘʟ, ʧʨʦʭʦʜʷʱʠʡ ʧʦ ʩʠʩʪʝʤʝ EGR, 

ʦʭʣʘʞʜʘʝʪʩʷ ʚ ʩʧʝʮʠʘʣʴʥʦʤ ʦʭʣʘʜʠʪʝʣʝ. ʕʪʦ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʫʚʝʣʠʯʠʪʴ ʢʦʣʠʯʝʩʪʚʦ 

ʦʪʨʘʙʦʪʘʚʰʝʛʦ ʛʘʟʘ, ʥʘʧʨʘʚʣʷʝʤʦʛʦ ʚ ʮʠʣʠʥʜʨʳ ʜʚʠʛʘʪʝʣʷ. 

 

ɿʘʤʝʯʘʥʠʝ 

ʇʦʩʣʝ ʟʘʤʝʥʳ ʜʘʪʯʠʢʘ ʤʘʩʩʦʚʦʛʦ ʨʘʩʭʦʜʘ ʚʦʟʜʫʭʘ ʥʘ ʜʚʠʛʘʪʝʣʷʭ, ʦʩʥʘʱʝʥʥʳʭ 

ʢʘʪʘʣʠʪʠʯʝʩʢʠʤ ʩʘʞʝʚʳʤ ʬʠʣʴʪʨʦʤ, ʝʛʦ ʧʘʨʘʤʝʪʨʳ ʜʦʣʞʥʳ ʙʳʪʴ ʚʥʝʩʝʥʳ ʚ ʕɹʋ ʜʚʠʛʘʪʝʣʷ 

ʧʦʚʪʦʨʥʦ ʩ ʧʦʤʦʱʴʶ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʛʦ ʧʨʠʙʦʨʘ HI-SCAN Pro. ɹʦʣʝʝ ʧʦʜʨʦʙʥʘʷ ʠʥʬʦʨʤʘʮʠʷ 

ʧʨʠʚʝʜʝʥʘ ʚ ʟʘʚʦʜʩʢʦʡ ʠʥʩʪʨʫʢʮʠʠ. 

ʂʣʘʧʘʥ ʩʠʩʪʝʤʳ 
EGR 

ʕʣʝʢʪʨʦʤʘʛʥʠʪʥʳʡ 
ʢʣʘʧʘʥ ʩʠʩʪʝʤʳ EGR 

ɼʘʪʯʠʢ ʤʘʩʩʦʚʦʛʦ 
ʨʘʩʭʦʜʘ ʚʦʟʜʫʭʘ 

ʕɹʋ 
ʜʚʠʛʘʪʝʣʷ 

ɿʘʩʣʦʥʢʘ 
ʫʧʨʘʚʣʝʥʠʷ 
ʧʦʪʦʢʦʤ ʚʦʟʜʫʭʘ 
ʥʘ ʚʧʫʩʢʝ 

ʂʠʩʣʦʨʦʜʥʳʡ 
ʜʘʪʯʠʢ 

ɿʘʤʝʥʘ = ʧʦʚʪʦʨʥʘʷ ʫʩʪʘʥʦʚʢʘ 

ʂʣʘʧʘʥ ʩʠʩʪʝʤʳ EGR 

ʆʭʣʘʜʠʪʝʣʴ ʩʠʩʪʝʤʳ 
EGR 

ʕʣʝʢʪʨʠʯʝʩʢʠʡ ʢʣʘʧʘʥ 
ʩʠʩʪʝʤʳ EGR 
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ɿʘʩʣʦʥʢʘ ʫʧʨʘʚʣʝʥʠʷ ʚʦʟʜʫʰʥʳʤ ʧʦʪʦʢʦʤ 

 

 

 

 

 

 

ɿʘʩʣʦʥʢʘ ʫʧʨʘʚʣʝʥʠʷ ʚʦʟʜʫʰʥʳʤ ʧʦʪʦʢʦʤ (ʩ ʧʨʠʚʦʜʦʤ ʦʪ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʢʣʘʧʘʥʘ) 

ʆʩʥʦʚʥʦʝ ʥʘʟʥʘʯʝʥʠʝ ʵʪʦʡ ʟʘʩʣʦʥʢʠ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦʙʳ ʩʥʠʟʠʪʴ ʠʟʙʳʪʦʯʥʦʝ ʜʘʚʣʝʥʠʝ ʚʦ 

ʚʧʫʩʢʥʦʤ ʢʦʣʣʝʢʪʦʨʝ ʜʣʷ ʧʨʘʚʠʣʴʥʦʡ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ EGR. ɿʘʩʣʦʥʢʘ ʫʧʨʘʚʣʝʥʠʷ 

ʚʦʟʜʫʰʥʳʤ ʧʦʪʦʢʦʤ ʧʨʠʚʦʜʠʪʩʷ ʚ ʜʝʡʩʪʚʠʝ ʧʨʠʚʦʜʦʤ, ʚ ʢʦʪʦʨʦʤ ʩʦʟʜʘʝʪʩʷ ʨʘʟʨʝʞʝʥʠʝ 

ʯʝʨʝʟ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʡ ʢʣʘʧʘʥ. ɿʘʩʣʦʥʢʘ ʨʘʙʦʪʘʝʪ ʥʘ ʥʠʟʢʠʭ ʦʙʦʨʦʪʘʭ ʜʚʠʛʘʪʝʣʷ ʠ 

ʟʘʢʨʳʚʘʝʪʩʷ ʚ ʤʦʤʝʥʪ ʦʩʪʘʥʦʚʘ ʜʚʠʛʘʪʝʣʷ. 

 

ɿʘʩʣʦʥʢʘ ʫʧʨʘʚʣʝʥʠʷ ʚʦʟʜʫʰʥʳʤ ʧʦʪʦʢʦʤ (ʩ ʧʨʠʚʦʜʦʤ ʦʪ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ) 

ʅʘ ʘʚʪʦʤʦʙʠʣʷʭ, ʦʩʥʘʱʝʥʥʳʭ ʩʘʞʝʚʳʤ ʬʠʣʴʪʨʦʤ, ʧʦʣʦʞʝʥʠʝʤ ʟʘʩʣʦʥʢʠ ʫʧʨʘʚʣʷʝʪ 

ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʴ. ʇʨʠʥʮʠʧ ʫʧʨʘʚʣʝʥʠʷ ʪʘʢʦʡ ʞʝ, ʢʘʢ ʠ ʧʨʠ ʧʨʠʚʦʜʝ ʩ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʤ 

ʢʣʘʧʘʥʦʤ. ʇʨʠ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʧʨʦʮʝʩʩʘ ʨʝʛʝʥʝʨʘʮʠʠ ʩʘʞʝʚʦʛʦ ʬʠʣʴʪʨʘ ʕɹʋ ʜʚʠʛʘʪʝʣʷ 

ʧʨʠʢʨʳʚʘʝʪ ʟʘʩʣʦʥʢʫ ʜʣʷ ʩʥʠʞʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʧʦʩʪʫʧʘʶʱʝʛʦ ʚʦʟʜʫʭʘ ʠ ʧʦʚʳʰʝʥʠʷ 

ʪʝʤʧʝʨʘʪʫʨʳ ʆɻ, ʥʝʦʙʭʦʜʠʤʦʡ ʜʣʷ ʜʦʞʠʛʘʥʠʷ ʪʚʝʨʜʳʭ ʯʘʩʪʠʮ ʩʘʞʠ. 

ʇʨʠʚʦʜ ʟʘʩʣʦʥʢʠ 
ʫʧʨʘʚʣʝʥʠʷ 
ʚʦʟʜʫʰʥʳʤ ʧʦʪʦʢʦʤ 

ɿʘʩʣʦʥʢʘ ʫʧʨʘʚʣʝʥʠʷ 
ʚʦʟʜʫʰʥʳʤ ʧʦʪʦʢʦʤ 

ʕʣʝʢʪʨʦʤʘʛʥʠʪʥʳʡ 
ʢʣʘʧʘʥ ʧʨʠʚʦʜʘ 

ʟʘʩʣʦʥʢʠ ʫʧʨʘʚʣʝʥʠʷ 
ʚʦʟʜʫʰʥʳʤ ʧʦʪʦʢʦʤ 

ʕɹʋ 
ʜʚʠʛʘʪʝʣʷ 

ʕɹʋ 
ʜʚʠʛʘʪʝʣʷ 
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ʄʝʭʘʥʠʟʤ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʟʘʚʠʭʨʝʥʠʷ 

 

 

 

 

ʅʘ ʥʠʟʢʠʭ ʦʙʦʨʦʪʘʭ ʜʚʠʛʘʪʝʣʷ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʚʦʟʜʫʭʘ ʠ ʝʛʦ ʚʨʘʱʘʪʝʣʴʥʦʝ ʜʚʠʞʝʥʠʝ ʚ 

ʮʠʣʠʥʜʨʝ ʥʝʙʦʣʴʰʠʝ, ʘ ʟʥʘʯʠʪ ʠ ʧʨʦʮʝʩʩ ʩʤʝʰʠʚʘʥʠʷ ʩ ʪʦʧʣʠʚʦʤ ʤʘʣʦʵʬʬʝʢʪʠʚʝʥ, ʯʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʤʦʱʥʦʩʪʠ ʜʚʠʛʘʪʝʣʷ ʠ ʧʦʚʳʰʝʥʠʶ ʝʛʦ ʪʦʢʩʠʯʥʦʩʪʠ. ʄʝʭʘʥʠʟʤ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʟʘʚʠʭʨʝʥʠʷ ð ʵʪʦ ʵʣʝʢʪʨʦʧʨʠʚʦʜ ʰʪʦʢʘ ʩ ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʥʘ ʥʝʤ 4 

ʟʘʩʣʦʥʢʘʤʠ ʟʘʚʠʭʨʝʥʠʷ (ʧʦ ʦʜʥʦʡ ʥʘ ʢʘʞʜʳʡ ʮʠʣʠʥʜʨ). ɼʨʫʛʠʝ ʚʧʫʩʢʥʳʝ ʢʘʥʘʣʳ (ʪʘʢʞʝ ʧʦ 

ʦʜʥʦʤʫ ʥʘ ʢʘʞʜʳʡ ʮʠʣʠʥʜʨ) ʦʩʪʘʶʪʩʷ ʥʝʟʘʜʝʡʩʪʚʦʚʘʥʥʳʤʠ (ʦʪʢʨʳʪʳʤʠ). ʅʘ ʩʨʝʜʥʠʭ 

ʦʙʦʨʦʪʘʭ ʠ ʦʙʦʨʦʪʘʭ ʭʦʣʦʩʪʦʛʦ ʭʦʜʘ ʧʨʠʚʦʜ ʫʚʝʣʠʯʠʚʘʝʪ ʩʢʦʨʦʩʪʴ ʚʨʘʱʝʥʠʷ ʚʦʟʜʫʭʘ, 

ʧʨʠʢʨʳʚʘʷ ʦʜʠʥ ʠʟ ʚʧʫʩʢʥʳʭ ʢʘʥʘʣʦʚ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʨʦʩʪʫ ʟʘʚʠʭʨʝʥʠʷ, ʩʥʠʞʝʥʠʶ 

ʪʦʢʩʠʯʥʳʭ ʚʳʙʨʦʩʦʚ ʠ ʧʦʚʳʰʝʥʠʶ ʢʨʫʪʷʱʝʛʦ ʤʦʤʝʥʪʘ ʜʚʠʛʘʪʝʣʷ. ɼʣʷ ʠʥʠʮʠʘʣʠʟʘʮʠʠ ʠ 

ʥʘʩʪʨʦʡʢʠ ʧʦʣʦʞʝʥʠʷ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ ʧʨʠʚʦʜʘ ʟʘʩʣʦʥʦʢ ʠ ʩʥʠʞʝʥʠʷ ʨʠʩʢʘ ʝʛʦ 

ʟʘʢʣʠʥʠʚʘʥʠʷ ʠʟ-ʟʘ ʦʪʣʦʞʝʥʠʡ, ʚʩʷʢʠʡ ʨʘʟ ʧʨʠ ʚʳʢʣʶʯʝʥʠʠ ʟʘʞʠʛʘʥʠʷ ʟʘʩʣʦʥʢʠ ʧʦʣʥʦʩʪʴʶ 

ʦʪʢʨʳʚʘʶʪʩʷ. 

 

ɿʘʤʝʯʘʥʠʝ 

ʇʦʩʣʝ ʟʘʤʝʥʳ ʧʨʠʚʦʜʘ ʤʝʭʘʥʠʟʤʘ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʟʘʚʠʭʨʝʥʠʷ ʢʦʥʪʨʦʣʴʥʳʝ ʟʥʘʯʝʥʠʷ 

ʥʝʦʙʭʦʜʠʤʦ ʚʚʝʩʪʠ ʚ ʧʘʤʷʪʴ ʕɹʋ ʜʚʠʛʘʪʝʣʷ ʧʨʠ ʧʦʤʦʱʠ HI-SCAN Pro! ɹʦʣʝʝ ʧʦʜʨʦʙʥʘʷ 

ʠʥʬʦʨʤʘʮʠʷ ʧʨʠʚʝʜʝʥʘ ʚ ʟʘʚʦʜʩʢʦʡ ʠʥʩʪʨʫʢʮʠʠ. 
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ʅʝʡʪʨʘʣʠʟʘʪʦʨ ʦʢʠʩʣʠʪʝʣʴʥʦʛʦ ʪʠʧʘ 

 

 

 

 
 

 

 

ʆʩʦʙʝʥʥʦʩʪʴʶ ʨʘʙʦʪʳ ʜʠʟʝʣʴʥʦʛʦ ʜʚʠʛʘʪʝʣʷ ʷʚʣʷʝʪʩʷ ʦʙʨʘʟʦʚʘʥʠʝ ʪʚʝʨʜʳʭ ʯʘʩʪʠʮ. ɺ 

ʦʩʥʦʚʥʦʤ ʪʚʝʨʜʳʝ ʩʦʩʪʘʚʣʷʶʱʠʝ ʩʦʩʪʦʷʪ ʠʟ ʯʘʩʪʠʮ ʫʛʣʝʨʦʜʘ (ʩʘʞʠ) ʠ ʥʝʩʛʦʨʝʚʰʠʭ 

ʫʛʣʝʚʦʜʦʨʦʜʦʚ, ʢʦʪʦʨʳʝ ʦʪʢʣʘʜʳʚʘʶʪʩʷ ʥʘ ʥʠʭ, ʘ ʪʘʢʞʝ ʨʘʟʣʠʯʥʳʭ ʩʫʣʴʬʘʪʦʚ (ʠʟ-ʟʘ 

ʥʘʣʠʯʠʷ ʩʝʨʳ ʚ ʜʠʟʝʣʴʥʦʤ ʪʦʧʣʠʚʝ). ʇʨʠʤʝʥʝʥʠʝ ʦʙʳʯʥʦʛʦ ʥʝʡʪʨʘʣʠʟʘʪʦʨʘ, ʧʦʢʨʳʪʦʛʦ 

ʜʦʨʦʛʠʤ ʤʝʪʘʣʣʦʤ, ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʚʳʙʨʦʩʦʚ ʫʛʣʝʚʦʜʦʨʦʜʦʚ. ʏʘʩʪʴ ʫʛʣʝʚʦʜʦʨʦʜʦʚ 

ʩʛʦʨʘʝʪ ʚ ʢʠʩʣʦʨʦʜʝ, ʩʦʜʝʨʞʘʱʝʤʩʷ ʚ ʚʳʭʣʦʧʥʳʭ ʛʘʟʘʭ. ɼʠʟʝʣʴʥʳʡ ʜʚʠʛʘʪʝʣʴ ʚʩʝʛʜʘ 

ʨʘʙʦʪʘʝʪ ʩ ʠʟʙʳʪʢʦʤ ʚʦʟʜʫʭʘ. ʇʦʵʪʦʤʫ ʪʘʢʠʝ ʥʝʡʪʨʘʣʠʟʘʪʦʨʳ ʥʝ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ 

ʩʥʠʞʝʥʠʷ ʚʳʙʨʦʩʦʚ NOx. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʤʝʥʷʪʴ ʥʝʡʪʨʘʣʠʟʘʪʦʨ 

ʦʢʠʩʣʠʪʝʣʴʥʦʛʦ ʪʠʧʘ, ʢʦʪʦʨʳʡ ʥʝ ʥʘʢʘʧʣʠʚʘʝʪ ʚʨʝʜʥʳʝ ʢʦʤʧʦʥʝʥʪʳ, ʘ ʧʫʪʝʤ ʭʠʤʠʯʝʩʢʠʭ 

ʨʝʘʢʮʠʡ ʦʙʝʟʚʨʝʞʠʚʘʝʪ ʠʭ. ʕʪʦʪ ʥʝʡʪʨʘʣʠʟʘʪʦʨ ʥʘʟʳʚʘʶʪ ʥʝʡʪʨʘʣʠʟʘʪʦʨʦʤ ʦʢʠʩʣʠʪʝʣʴʥʦʛʦ 

ʪʠʧʘ, ʧʦʪʦʤʫ ʯʪʦ ʦʥ ʧʨʝʚʨʘʱʘʝʪ ʚʨʝʜʥʳʝ ʚʝʱʝʩʪʚʘ ʚ ʙʝʟʚʨʝʜʥʳʝ CO2 ʠ H2O ʧʦʩʨʝʜʩʪʚʦʤ 

ʨʝʘʢʮʠʡ ʦʢʠʩʣʝʥʠʷ. ʇʨʠ ʵʪʦʤ ʚ ʜʠʟʝʣʴʥʦʤ ʜʚʠʛʘʪʝʣʝ ʢʘʪʘʣʠʟʘʪʦʨ ʦʢʠʩʣʷʝʪ ʦʢʩʠʜ ʫʛʣʝʨʦʜʘ 

ʉʆ ʠ ʫʛʣʝʚʦʜʦʨʦʜʳ ʅʉ, ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʝ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʪʚʝʨʜʳʭ ʯʘʩʪʠʮ ʩʘʞʠ. ɺ 

ʢʦʨʧʫʩʝ ʥʝʡʪʨʘʣʠʟʘʪʦʨʘ, ʚʳʧʦʣʥʝʥʥʦʛʦ ʠʟ ʥʝʨʞʘʚʝʶʱʝʡ ʩʪʘʣʠ, ʩʦʜʝʨʞʠʪʩʷ ʧʦʨʠʩʪʦʝ 

ʷʯʝʠʩʪʦʝ ʚʝʱʝʩʪʚʦ, ʢʦʪʦʨʦʝ ʥʘʟʳʚʘʶʪ ʘʢʪʠʚʥʳʤ. ʆʥʦ ʧʦʢʨʳʪʦ ʪʦʥʢʠʤ ʩʣʦʝʤ ʙʣʘʛʦʨʦʜʥʦʛʦ 

ʤʝʪʘʣʣʘ, ʥʘʧʨʠʤʝʨ, ʧʣʘʪʠʥʳ ʠʣʠ ʧʘʣʣʘʜʠʷ. ʉʫʱʝʩʪʚʫʶʪ ʠ ʜʨʫʛʠʝ ʩʧʦʩʦʙʳ ʩʥʠʞʝʥʠʷ 

ʚʳʙʨʦʩʦʚ ʪʦʢʩʠʯʥʳʭ ʚʝʱʝʩʪʚ ʜʠʟʝʣʴʥʦʛʦ ʜʚʠʛʘʪʝʣʷ, ʦ ʢʦʪʦʨʳʭ ʙʫʜʝʪ ʨʘʩʩʢʘʟʘʥʦ ʚ ʵʪʦʤ 

ʫʯʝʙʥʦʤ ʢʫʨʩʝ. 

ʊʚʝʨʜʳʝ ʯʘʩʪʠʮʳ 

ʇ
ʨ
ʠ
ʤ
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ɼʠʟʝʣʴʥʳʡ ʜʚʠʛʘʪʝʣʴ 

ɹʝʥʟʠʥʦʚʳʡ ʜʚʠʛʘʪʝʣʴ 

ɺʳʙʨʦʩʳ ʙʝʟ ʥʝʡʪʨʘʣʠʟʘʪʦʨʘ 

ɺʳʙʨʦʩʳ ʩ ʥʝʡʪʨʘʣʠʟʘʪʦʨʦʤ 

NOx 

NOx 
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ʉʘʞʝʚʳʡ ʬʠʣʴʪʨ ʢʘʪʘʣʠʪʠʯʝʩʢʦʛʦ ʪʠʧʘ 

 

 

 

ʂʘʢ ʫʧʦʤʠʥʘʣʦʩʴ ʨʘʥʝʝ, ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʜʠʟʝʣʴʥʦʛʦ ʜʚʠʛʘʪʝʣʷ 

ʷʚʣʷʶʪʩʷ ʪʚʝʨʜʳʝ ʯʘʩʪʠʮʳ (ʩʘʞʘ). ʅʝʢʦʪʦʨʳʝ ʤʦʜʝʣʠ ʘʚʪʦʤʦʙʠʣʝʡ ʦʩʥʘʱʘʶʪʩʷ ʩʘʞʝʚʳʤ 

ʬʠʣʴʪʨʦʤ (ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʳʥʢʘ ʩʙʳʪʘ/ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʧʦ ʟʘʢʘʟʫ) ʜʣʷ ʟʘʜʝʨʞʠʚʘʥʠʷ 

ʩʘʞʠ, ʢʦʪʦʨʘʷ ʟʘʪʝʤ ʜʦʞʠʛʘʝʪʩʷ, ʢʘʢ ʪʦʣʴʢʦ ʬʠʣʴʪʨ ʙʫʜʝʪ ʧʝʨʝʧʦʣʥʝʥ. ʕʪʦʪ ʧʨʦʮʝʩʩ 

ʥʘʟʳʚʘʶʪ ʨʝʛʝʥʝʨʘʮʠʝʡ. ʉʘʞʝʚʳʡ ʬʠʣʴʪʨ ʚʳʧʦʣʥʝʥ ʠʟ ʧʦʨʠʩʪʦʡ ʢʝʨʘʤʠʢʠ ʠ ʧʦ ʢʦʥʩʪʨʫʢʮʠʠ 

ʥʘʧʦʤʠʥʘʝʪ ʷʯʝʠʩʪʫʶ ʤʘʩʩʫ ʥʝʡʪʨʘʣʠʟʘʪʦʨʘ ʩ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʦʪʚʝʨʩʪʠʡ ʠʣʠ ʧʦʨ. ʅʦ 

ʦʜʠʥ ʠʟ ʚʳʭʦʜʦʚ ʢʘʞʜʦʡ ʧʦʨʳ ʧʝʨʝʢʨʳʪ: ʫ ʦʜʥʠʭ ʢʘʥʘʣʦʚ ð ʥʘ ʚʭʦʜʝ, ʫ ʜʨʫʛʠʭ ð ʥʘ ʚʳʭʦʜʝ. 

ʆʪʨʘʙʦʪʘʚʰʠʡ ʛʘʟ ʧʦʧʘʜʘʝʪ ʚ ʢʘʥʘʣʳ, ʧʝʨʝʢʨʳʪʳʝ ʥʘ ʚʳʭʦʜʝ. ʕʪʠ ʢʘʥʘʣʳ ʯʝʨʝʜʫʶʪʩʷ ʩ 

ʜʨʫʛʠʤʠ, ʧʝʨʝʢʨʳʪʳʤʠ ʥʘ ʚʭʦʜʝ. ʆʪʨʘʙʦʪʘʚʰʠʡ ʛʘʟ ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʩʪʝʥʢʠ ʢʘʥʘʣʘ ʠ ʦʯʝʥʴ 

ʙʦʣʴʰʠʝ ʯʘʩʪʠʮʳ ʩʘʞʠ ʦʩʝʜʘʶʪ ʥʘ ʚʥʫʪʨʝʥʥʠʭ ʧʦʚʝʨʭʥʦʩʪʷʭ ʢʘʥʘʣʦʚ ʠ ʪʘʢʠʤ ʦʙʨʘʟʦʤ 

ʫʣʘʚʣʠʚʘʶʪʩʷ. 

 

ɿʘʤʝʯʘʥʠʝ 

ʇʦʩʣʝ ʟʘʤʝʥʳ ʢʘʪʘʣʠʪʠʯʝʩʢʦʛʦ ʩʘʞʝʚʦʛʦ ʬʠʣʴʪʨʘ ʢʦʥʪʨʦʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ 

ʚʚʝʩʪʠ ʚ ʧʘʤʷʪʴ ʕɹʋ ʜʚʠʛʘʪʝʣʷ ʧʨʠ ʧʦʤʦʱʠ HI-SCAN Pro! ɹʦʣʝʝ ʧʦʜʨʦʙʥʘʷ ʠʥʬʦʨʤʘʮʠʷ 

ʧʨʠʚʝʜʝʥʘ ʚ ʟʘʚʦʜʩʢʦʡ ʠʥʩʪʨʫʢʮʠʠ. 
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ɺʘʢʫʫʤʥʳʡ ʥʘʩʦʩ 

 

 

 

 

 

 

 

ɸʚʪʦʤʦʙʠʣʠ ʩ ʙʝʥʟʠʥʦʚʳʤ ʜʚʠʛʘʪʝʣʝʤ ʠʤʝʶʪ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʝ ʨʘʟʨʝʞʝʥʠʝ ʚʦ ʚʧʫʩʢʥʦʤ 

ʢʦʣʣʝʢʪʦʨʝ, ʢʦʪʦʨʦʝ ʩʣʫʞʠʪ ʠʩʪʦʯʥʠʢʦʤ ʚʘʢʫʫʤʘ. ɺ ʜʠʟʝʣʴʥʳʭ ʜʚʠʛʘʪʝʣʷʭ, ʨʘʙʦʪʘʶʱʠʭ ʦʪ 

ʩʘʤʦʚʦʩʧʣʘʤʝʥʝʥʠʷ, ʪʘʢʦʛʦ ʨʘʟʨʝʞʝʥʠʷ ʥʝʪ. ʇʦʵʪʦʤʫ ʥʘ ʜʠʟʝʣʴʥʳʭ ʜʚʠʛʘʪʝʣʷʭ 

ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʚʘʢʫʫʤʥʳʝ ʥʘʩʦʩʳ. ʕʪʠ ʥʘʩʦʩʳ ʩʦʟʜʘʶʪ ʚʘʢʫʫʤ ʜʣʷ 

ʨʘʙʦʪʳ ʧʥʝʚʤʦʫʩʠʣʠʪʝʣʷ ʪʦʨʤʦʟʦʚ ʠ ʠʩʧʦʣʥʠʪʝʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ, ʥʘʧʨʠʤʝʨ, ʢʣʘʧʘʥʘ EGR. 

ʅʘʩʦʩ ʤʦʞʝʪ ʧʨʠʚʦʜʠʪʴʩʷ ʦʪ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʛʦ ʚʘʣʘ ʜʚʠʛʘʪʝʣʷ ʣʠʙʦ ʦʪ ʛʝʥʝʨʘʪʦʨʘ, ʢ 

ʢʦʪʦʨʦʤʫ ʦʥ ʧʨʠʩʦʝʜʠʥʝʥ. ɸʩʩʠʤʝʪʨʠʯʥʦ ʫʩʪʘʥʦʚʣʝʥʥʳʡ ʨʦʪʦʨ ʥʘʩʦʩʘ ʧʨʠʚʦʜʠʪ ʚ ʜʚʠʞʝʥʠʝ 

ʣʦʧʘʩʪʴ. ʆʥʘ ʚʨʘʱʘʝʪʩʷ ʧʦ ʢʨʠʚʦʣʠʥʝʡʥʦʤʫ ʧʨʦʬʠʣʶ. ʅʘ ʦʙʦʠʭ ʢʦʥʮʘʭ ʣʦʧʘʩʪʠ ʠʤʝʶʪʩʷ 

ʩʧʝʮʠʘʣʴʥʳʝ ʫʧʣʦʪʥʠʪʝʣʠ. ɼʣʷ ʩʤʘʟʢʠ ʚʥʫʪʨʝʥʥʠʭ ʵʣʝʤʝʥʪʦʚ ʥʘʩʦʩʘ ʠ ʥʘʜʝʞʥʦʛʦ 

ʫʧʣʦʪʥʝʥʠʷ ʚʨʘʱʘʶʱʠʭʩʷ ʜʝʪʘʣʝʡ ʥʘʩʦʩ ʩʚʷʟʘʥ ʩ ʤʘʩʣʷʥʦʡ ʩʠʩʪʝʤʦʡ ʜʚʠʛʘʪʝʣʷ. 

ɺʘʢʫʫʤʥʳʡ ʥʘʩʦʩ 
ɺʘʢʫʫʤʥʳʡ ʥʘʩʦʩ 

ʂʦʨʧʫʩ 

ʆʪʚʝʨʩʪʠʝ ʜʣʷ ʩʤʘʟʢʠ 
ʆʪʚʝʨʩʪʠʝ ʜʣʷ ʩʦʟʜʘʥʠʷ ʨʘʟʨʝʞʝʥʠʷ 

ʃʦʧʘʩʪʴ 

ʋʧʣʦʪʥʠʪʝʣʴ ʣʦʧʘʩʪʠ 
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ʊʦʧʣʠʚʥʳʡ ʥʘʩʦʩ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʛʦ ʪʠʧʘ 

 

 

 

 

 

ɺʚʝʜʝʥʠʝ ʠ ʢʨʘʪʢʠʡ ʦʙʟʦʨ 

ʊʅɺɼ ʩʦʟʜʘʝʪ ʥʝʦʙʭʦʜʠʤʦʝ ʜʘʚʣʝʥʠʝ ʜʣʷ ʚʧʨʳʩʢʘ ʪʦʧʣʠʚʘ. ʊʦʧʣʠʚʦ ʧʦ ʪʦʧʣʠʚʥʳʤ ʪʨʫʙʢʘʤ 

ʧʦʜ ʜʘʚʣʝʥʠʝʤ ʧʦʩʪʫʧʘʝʪ ʢ ʬʦʨʩʫʥʢʝ, ʢʦʪʦʨʘʷ ʚʧʨʳʩʢʠʚʘʝʪ ʪʦʧʣʠʚʦ ʚ ʢʘʤʝʨʫ ʩʛʦʨʘʥʠʷ. ɼʣʷ 

ʪʦʛʦ, ʯʪʦʙʳ ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʚʩʝ ʙʦʣʝʝ ʞʝʩʪʢʠʤ ʪʨʝʙʦʚʘʥʠʷʤ, ʧʨʝʜʲʷʚʣʷʝʤʳʤ ʢ ʩʠʩʪʝʤʘʤ 

ʚʧʨʳʩʢʘ ʜʠʟʝʣʴʥʳʭ ʜʚʠʛʘʪʝʣʝʡ, ʊʅɺɼ ʥʝʧʨʝʨʳʚʥʦ ʩʦʚʝʨʰʝʥʩʪʚʫʶʪ. ʅʘ ʘʚʪʦʤʦʙʠʣʷʭ 

Hyundai ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʊʅɺɼ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʛʦ ʪʠʧʘ: 

 

ï ʩ ʤʝʭʘʥʠʯʝʩʢʠʤ ʨʝʛʫʣʷʪʦʨʦʤ (Lucas/Doowon); 

ï ʩ ʣɻʝʢʪʨʦʤʘʛʥʠʪʥʳʤ ʨʝʛʫʣʷʪʦʨʦʤ ʠ ʫʩʪʨʦʡʩʪʚʦʤ ʦʧʝʨʝʞʝʥʠʷ ʚʧʨʳʩʢʘ (Zexel 

Covec-F). 

 

ʇʨʠʚʦʜʥʦʡ ʚʘʣ ʚʨʘʱʘʝʪʩʷ ʚ ʧʦʜʰʠʧʥʠʢʘʭ ʢʦʨʧʫʩʘ ʥʘʩʦʩʘ ʠ ʧʨʠʚʦʜʠʪ ʚ ʜʚʠʞʝʥʠʝ ʰʠʙʝʨʥʳʡ 

ʪʦʧʣʠʚʦʧʦʜʢʘʯʠʚʘʶʱʠʡ ʥʘʩʦʩ. ɺʥʫʪʨʠ ʢʦʨʧʫʩʘ ʥʘʩʦʩʘ ʥʘ ʢʦʥʮʝ ʧʨʠʚʦʜʥʦʛʦ ʚʘʣʘ 

ʨʘʩʧʦʣʦʞʝʥʦ ʢʦʣʴʮʦ ʩ ʨʦʣʠʢʘʤʠ. ʆʥʦ ʥʝ ʩʦʝʜʠʥʝʥʦ ʩ ʧʨʠʚʦʜʥʳʤ ʚʘʣʦʤ, ʥʦ ʤʦʞʝʪ 

ʧʦʚʦʨʘʯʠʚʘʪʴʩʷ ʚ ʢʦʨʧʫʩʝ ʥʘʩʦʩʘ. ʉ ʧʦʤʦʱʴʶ ʢʫʣʘʯʢʦʚʦʡ ʰʘʡʙʳ ʩ ʪʦʨʮʝʚʳʤʠ ʢʫʣʘʯʢʘʤʠ, 

ʢʦʪʦʨʳʝ ʧʝʨʝʢʘʪʳʚʘʶʪʩʷ ʧʦ ʨʦʣʠʢʘʤ ʢʦʣʴʮʘ ʠ ʚʨʘʱʘʶʪʩʷ ʧʨʠʚʦʜʥʳʤ ʚʘʣʦʤ, ʩʦʟʜʘʝʪʩʷ 

ʚʨʘʱʘʪʝʣʴʥʦ-ʧʦʩʪʫʧʘʪʝʣʴʥʦʝ ʜʚʠʞʝʥʠʝ, ʢʦʪʦʨʦʝ ʧʝʨʝʜʘʝʪʩʷ ʧʣʫʥʞʝʨʫ-ʨʘʩʧʨʝʜʝʣʠʪʝʣʶ. 

ʇʣʫʥʞʝʨ ʧʝʨʝʤʝʱʘʝʪʩʷ ʚʥʫʪʨʠ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʡ ʛʦʣʦʚʢʠ, ʢʦʪʦʨʘʷ ʢʨʝʧʠʪʩʷ ʩ ʧʦʤʦʱʴʶ 

ʙʦʣʪʦʚ ʢ ʢʦʨʧʫʩʫ. ʈʝʛʫʣʷʪʦʨ ʠʟʤʝʥʷʝʪ ʧʦʣʦʞʝʥʠʝ ʜʦʟʠʨʫʶʱʝʡ ʤʫʬʪʳ ʥʘ ʧʣʫʥʞʝʨʝ. ɺ 

ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʤʝʭʘʥʠʟʤʘ ʨʝʛʫʣʷʪʦʨʘ ʥʘʭʦʜʠʪʩʷ ʧʨʫʞʠʥʘ ʨʝʛʫʣʷʪʦʨʘ, ʢʦʪʦʨʘʷ ʩʦʝʜʠʥʷʝʪʩʷ ʩ 

ʨʳʯʘʛʦʤ ʫʧʨʘʚʣʝʥʠʷ ʩ ʧʦʤʦʱʴʶ ʚʘʣʘ. ʈʘʙʦʪʘ ʪʦʧʣʠʚʥʦʛʦ ʥʘʩʦʩʘ ʟʘʚʠʩʠʪ ʦʪ ʧʦʣʦʞʝʥʠʷ 

ʨʳʯʘʛʘ ʫʧʨʘʚʣʝʥʠʷ. 

ʇʨʠʚʦʜʥʦʡ ʚʘʣ 

ʂʣʘʧʘʥ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 
ʜʘʚʣʝʥʠʷ 

ʋʟʝʣ 
ʨʝʛʫʣʷʪʦʨʘ 

ʂʫʣʘʯʢʦʚʘʷ ʰʘʡʙʘ 

ɿʘʧʠʨʘʶʱʠʡ ʢʣʘʧʘʥ 

ʐʠʙʝʨʥʳʡ ʪʦʧʣʠʚʦ-
ʧʦʜʢʘʯʠʚʘʶʱʠʡ ʥʘʩʦʩ ʋʩʪʨʦʡʩʪʚʦ 

ʦʧʝʨʝʞʝʥʠʷ 
ʚʧʨʳʩʢʠʚʘʥʠʷ 

ʈʦʣʠʢʦʚʦʝ 
ʢʦʣʴʮʦ 

ʅʘʛʥʝʪʘʪʝʣʴʥʳʡ ʢʣʘʧʘʥ 

ʈʘʩʧʨʝʜʝʣʠʪʝʣʴʥʘʷ ʛʦʣʦʚʢʘ 

ʇʨʠʚʦʜ 
ʥʘʩʦʩʘ 
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ʋʩʪʨʦʡʩʪʚʦ ʦʧʝʨʝʞʝʥʠʷ ʚʧʨʳʩʢʠʚʘʥʠʷ ʪʦʧʣʠʚʘ ʥʘʭʦʜʠʪʩʷ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʢʦʨʧʫʩʘ 

ʪʦʧʣʠʚʥʦʛʦ ʥʘʩʦʩʘ ʠ ʨʘʩʧʦʣʦʞʝʥʦ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʝʛʦ ʦʩʠ. ɽʛʦ ʨʘʙʦʪʘ ʟʘʚʠʩʠʪ ʦʪ 

ʜʘʚʣʝʥʠʷ ʪʦʧʣʠʚʘ ʚ ʢʦʨʧʫʩʝ ʥʘʩʦʩʘ, ʢʦʪʦʨʦʝ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʧʦʜʢʘʯʠʚʘʶʱʠʤ ʥʘʩʦʩʦʤ ʠ ʢʣʘʧʘʥʦʤ, ʨʝʛʫʣʠʨʫʶʱʠʤ ʜʘʚʣʝʥʠʝ. ʕʪʦ ʦʯʝʥʴ ʚʘʞʥʦʝ 

ʫʩʪʨʦʡʩʪʚʦ, ʪʘʢ ʢʘʢ ʦʪ ʥʝʛʦ ʟʘʚʠʩʠʪ ʤʦʤʝʥʪ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʚʧʨʳʩʢʠʚʘʥʠʷ ʪʦʧʣʠʚʘ. 

 

ʇʨʠʚʦʜ ʥʘʩʦʩʘ 

ʊʅɺɼ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʛʦ ʪʠʧʘ ʧʨʠʚʦʜʠʪʩʷ ʨʝʤʥʝʤ ʦʪ ʢʦʣʝʥʯʘʪʦʛʦ ʚʘʣʘ ʜʚʠʛʘʪʝʣʷ. ʋ 

ʯʝʪʳʨʝʭʪʘʢʪʥʳʭ ʜʚʠʛʘʪʝʣʝʡ ʦʥ ʚʨʘʱʘʝʪʩʷ ʩ ʯʘʩʪʦʪʦʡ ʚʜʚʦʝ ʤʝʥʴʰʝʡ ʯʘʩʪʦʪʳ ʢʦʣʝʥʯʘʪʦʛʦ 

ʚʘʣʘ. ʇʨʠʚʦʜ ʥʝ ʜʦʣʞʝʥ ʧʨʦʩʢʘʣʴʟʳʚʘʪʴ, ʯʪʦʙʳ ʚʨʘʱʝʥʠʝ ʧʨʠʚʦʜʥʦʛʦ ʚʘʣʘ ʪʦʧʣʠʚʥʦʛʦ 

ʥʘʩʦʩʘ ʙʳʣʦ ʧʦʣʥʦʩʪʴʶ ʩʠʥʭʨʦʥʠʟʠʨʦʚʘʥʦ ʩ ʧʝʨʝʤʝʱʝʥʠʝʤ ʧʦʨʰʥʷ ʜʚʠʛʘʪʝʣʷ. 

ʇʨʠʚʦʜʥʦʡ ʚʘʣ 

ʂʣʘʧʘʥ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 
ʜʘʚʣʝʥʠʷ 

ʋʟʝʣ 
ʨʝʛʫʣʷʪʦʨʘ 

ʂʫʣʘʯʢʦʚʘʷ ʰʘʡʙʘ 

ɿʘʧʠʨʘʶʱʠʡ ʢʣʘʧʘʥ 

ʐʠʙʝʨʥʳʡ ʪʦʧʣʠʚʦ-
ʧʦʜʢʘʯʠʚʘʶʱʠʡ ʥʘʩʦʩ ʋʩʪʨʦʡʩʪʚʦ 

ʦʧʝʨʝʞʝʥʠʷ 
ʚʧʨʳʩʢʠʚʘʥʠʷ 

ʈʦʣʠʢʦʚʦʝ 
ʢʦʣʴʮʦ 

ʅʘʛʥʝʪʘʪʝʣʴʥʳʡ ʢʣʘʧʘʥ 

ʈʘʩʧʨʝʜʝʣʠʪʝʣʴʥʘʷ ʛʦʣʦʚʢʘ 

ʇʨʠʚʦʜ 
ʥʘʩʦʩʘ 
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ʊʦʧʣʠʚʥʳʝ ʬʦʨʩʫʥʢʠ 

 

 

 
ʂʦʥʠʯʝʩʢʦʝ ʛʣʫʭʦʝ 

ʦʪʚʝʨʩʪʠʝ 
ʎʠʣʠʥʜʨʠʯʝʩʢʦʝ 
ʛʣʫʭʦʝ ʦʪʚʝʨʩʪʠʝ 

ɹʝʩʰʪʠʬʪʦʚʦʡ 
ʨʘʩʧʳʣʠʪʝʣʴ ʩ 

ʧʝʨʝʢʨʳʪʠʝʤ ʦʪʚʝʨʩʪʠʡ 

 

 

ʂʘʢ ʫʧʦʤʠʥʘʣʦʩʴ ʨʘʥʝʝ, ʪʦʧʣʠʚʦ ʧʦʜ ʚʳʩʦʢʠʤ ʜʘʚʣʝʥʠʝʤ ʧʦʜʘʝʪʩʷ ʢ ʬʦʨʩʫʥʢʘʤ. ɺ 

ʪʦʧʣʠʚʥʦʡ ʩʠʩʪʝʤʝ ʜʠʟʝʣʴʥʦʛʦ ʜʚʠʛʘʪʝʣʷ ʨʘʩʧʳʣʠʪʝʣʴ, ʨʘʟʤʝʱʝʥʥʳʡ ʚ ʢʦʨʧʫʩʝ ʜʝʨʞʘʪʝʣʷ, 

ʨʘʩʧʦʣʦʞʝʥ ʚ ʢʘʤʝʨʝ ʩʛʦʨʘʥʠʷ ʜʚʠʛʘʪʝʣʷ. ʆʥ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ 

ʧʨʦʮʝʩʩʘ ʚʧʨʳʩʢʠʚʘʥʠʷ ʪʦʧʣʠʚʘ ʠ ʩʦʙʣʶʜʝʥʠʷ ʟʘʢʦʥʘ ʧʦʜʘʯʠ, ʚ ʦʧʪʠʤʘʣʴʥʦʤ 

ʨʘʩʧʳʣʠʚʘʥʠʠ ʠ ʚ ʛʝʨʤʝʪʠʯʥʦʤ ʨʘʟʲʝʜʠʥʝʥʠʠ ʩʠʩʪʝʤʳ ʧʠʪʘʥʠʷ ʠ ʢʘʤʝʨʳ ʩʛʦʨʘʥʠʷ ʧʨʠ 

ʧʨʝʢʨʘʱʝʥʠʠ ʧʦʜʘʯʠ. ɼʠʟʝʣʴʥʦʝ ʪʦʧʣʠʚʦ ʚʧʨʳʩʢʠʚʘʝʪʩʷ ʧʦʜ ʚʳʩʦʢʠʤ ʜʘʚʣʝʥʠʝʤ. ɼʣʷ ʪʦʛʦ 

ʯʪʦʙʳ ʩʞʘʪʳʡ ʚʦʟʜʫʭ ʚ ʢʘʤʝʨʝ ʩʛʦʨʘʥʠʷ ʥʝ ʧʦʧʘʣ ʚ ʩʠʩʪʝʤʫ ʪʦʧʣʠʚʦʧʦʜʘʯʠ ʚ ʤʦʤʝʥʪ 

ʦʪʢʨʳʪʠʷ ʬʦʨʩʫʥʦʢ, ʜʘʚʣʝʥʠʝ ʚ ʢʘʤʝʨʝ ʨʘʩʧʳʣʠʪʝʣʷ ʜʦʣʞʥʦ ʙʳʪʴ ʚʩʝʛʜʘ ʚʳʰʝ ʜʘʚʣʝʥʠʷ ʚ 

ʢʘʤʝʨʝ ʩʛʦʨʘʥʠʷ. ʕʪʦʛʦ ʦʯʝʥʴ ʩʣʦʞʥʦ ʜʦʩʪʠʯʴ ʚ ʤʦʤʝʥʪ ʦʢʦʥʯʘʥʠʷ ʧʨʦʮʝʩʩʘ ʚʧʨʳʩʢʠʚʘʥʠʷ 

ʪʦʧʣʠʚʘ (ʢʦʛʜʘ ʜʘʚʣʝʥʠʝ ʚʧʨʳʩʢʠʚʘʥʠʷ ʧʘʜʘʝʪ, ʘ ʜʘʚʣʝʥʠʝ ʚ ʢʘʤʝʨʝ ʩʛʦʨʘʥʠʷ ʥʘʨʘʩʪʘʝʪ 

ʜʦʚʦʣʴʥʦ ʙʳʩʪʨʦ). ʇʦʵʪʦʤʫ ʪʨʝʙʫʝʪʩʷ ʪʦʯʥʳʡ ʧʦʜʙʦʨ ʧʘʨʘʤʝʪʨʦʚ ʊʅɺɼ, ʨʘʩʧʳʣʠʪʝʣʷ ʠ 

ʥʘʞʠʤʥʦʡ ʧʨʫʞʠʥʳ. 

 

ʄʥʦʛʦʩʪʨʫʡʥʳʡ ʨʘʩʧʳʣʠʪʝʣʴ 

ʉʪʨʫʡʥʳʝ ʨʘʩʧʳʣʠʪʝʣʠ ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʜʚʠʛʘʪʝʣʷʭ ʩ ʨʘʟʜʝʣʝʥʥʳʤʠ ʢʘʤʝʨʘʤʠ ʩʛʦʨʘʥʠʷ. 

ʆʥʠ ʜʦʣʞʥʳ ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥʳ ʦʧʨʝʜʝʣʝʥʥʳʤ ʦʙʨʘʟʦʤ. ʆʪʚʝʨʩʪʠʷ ʚ ʨʘʩʧʳʣʠʪʝʣʝ 

ʨʘʩʧʦʣʦʞʝʥʳ ʧʦʜ ʨʘʟʥʳʤʠ ʫʛʣʘʤʠ, ʧʦʵʪʦʤʫ ʦʥʠ ʜʦʣʞʥʳ ʙʳʪʴ ʧʨʘʚʠʣʴʥʦ ʩʦʨʠʝʥʪʠʨʦʚʘʥʳ ʚ 

ʢʘʤʝʨʝ ʩʛʦʨʘʥʠʷ. ʈʘʩʧʳʣʠʪʝʣʴ ʠ ʝʛʦ ʢʨʝʧʣʝʥʠʝ ʬʠʢʩʠʨʫʶʪʩʷ ʥʘ ʙʣʦʢʝ ʮʠʣʠʥʜʨʦʚ 

ʚʳʩʪʫʧʘʤʠ ʠʣʠ ʧʦʣʳʤʠ ʚʠʥʪʘʤʠ. ʌʦʨʩʫʥʢʘ ʚʧʨʳʩʢʘ ʩʦʩʪʦʠʪ ʠʟ ʨʘʩʧʳʣʠʪʝʣʷ ʠ ʢʦʨʧʫʩʘ. ʉʘʤ 

ʨʘʩʧʳʣʠʪʝʣʴ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʢʦʨʧʫʩ ʠ ʠʛʣʫ, ʢʦʪʦʨʘʷ ʩʚʦʙʦʜʥʦ ʧʝʨʝʤʝʱʘʝʪʩʷ ʚ 

ʥʘʧʨʘʚʣʷʶʱʝʤ ʦʪʚʝʨʩʪʠʠ ʢʦʨʧʫʩʘ ʠ ʚʤʝʩʪʝ ʩ ʪʝʤ ʧʣʦʪʥʦ ʧʨʠʤʳʢʘʝʪ ʢ ʩʝʜʣʫ ʨʘʩʧʳʣʠʪʝʣʷ, 

ʟʘʧʠʨʘʷ ʝʛʦ ʦʪʚʝʨʩʪʠʷ ʧʨʠ ʚʳʩʦʢʦʤ ʜʘʚʣʝʥʠʠ ʪʦʧʣʠʚʦʧʦʜʘʯʠ. 

ʇʦʜʚʦʜ 
ʪʦʧʣʠʚʘ 

ʂʦʨʧʫʩ 
ʬʦʨʩʫʥʢʠ 

ɻʘʡʢʘ 
ʨʘʩʧʳ-
ʣʠʪʝʣʷ 

ʇʨʦʩʪʘʚʢʘ 

ʂʦʨʧʫʩ 
ʨʘʩʧʳ-
ʣʠʪʝʣʷ 

ʅʘʢʠʜʥʘʷ ʛʘʡʢʘ ʜʣʷ ʢʨʝʧʣʝʥʠʷ 
ʪʦʧʣʠʚʦʧʨʦʚʦʜʘ 

ʉʪʝʨʞʥʝʚʦʡ ʬʠʣʴʪʨ 

ʇʦʜʩʦʝʜʠʥʝʥʠʝ ʤʘʛʠʩʪʨʘʣʠ 
ʦʙʨʘʪʥʦʛʦ ʩʣʠʚʘ ʪʦʧʣʠʚʘ 

ʈʝʛʫʣʠʨʦʚʦʯʥʘʷ ʰʘʡʙʘ 

ʂʘʥʘʣ ʜʘʚʣʝʥʠʷ 

ʅʘʞʠʤʥʘʷ ʧʨʫʞʠʥʘ ʠʛʣʳ 
ʨʘʩʧʳʣʠʪʝʣʷ 

ʅʘʞʠʤʥʦʡ ʰʪʠʬʪ 

ʌʠʢʩʠʨʫʶʱʠʝ ʰʪʠʬʪʳ 

ʅʘʞʠʤʥʦʡ 
ʰʪʠʬʪ 

ʂʦʨʧʫʩ 
ʨʘʩʧʳʣʠʪʝʣʷ 

ʀʛʣʘ ʨʘʩʧʳʣʠʪʝʣʷ 

ʂʘʥʘʣ ʜʘʚʣʝʥʠʷ 

ʂʘʤʝʨʘ ʚʳʩʦʢʦʛʦ 
ʜʘʚʣʝʥʠʷ 

ʆʪʚʝʨʩʪʠʝ 
ʨʘʩʧʳʣʠʪʝʣʷ 
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ʨʘʩʧʳʣʠʪʝʣʴ ʩ 

ʧʝʨʝʢʨʳʪʠʝʤ ʦʪʚʝʨʩʪʠʡ 

 

 

ʂʦʥʝʮ ʠʛʣʳ ʬʦʨʩʫʥʢʠ, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʚ ʢʘʤʝʨʝ ʩʛʦʨʘʥʠʷ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʫʧʣʦʪʥʷʶʱʠʡ 

ʢʦʥʫʩ, ʢʦʪʦʨʳʤ ʦʥʘ ʧʨʠʞʠʤʘʝʪʩʷ ʢ ʢʦʥʠʯʝʩʢʦʤʫ ʩʝʜʣʫ ʨʘʩʧʳʣʠʪʝʣʷ ʥʘʞʠʤʥʦʡ ʧʨʫʞʠʥʦʡ. 

ɼʠʘʤʝʪʨ ʥʘʧʨʘʚʣʷʶʱʝʛʦ ʢʘʥʘʣʘ ʨʘʩʧʳʣʠʪʝʣʷ ʯʫʪʴ ʙʦʣʴʰʝ ʨʘʟʤʝʨʘ ʝʛʦ ʩʝʜʣʘ. ɼʘʚʣʝʥʠʝ 

ʪʦʧʣʠʚʘ, ʩʦʟʜʘʥʥʦʝ ʥʘʩʦʩʦʤ, ʚʦʟʜʝʡʩʪʚʫʝʪ ʥʘ ʠʛʣʫ ʚ ʦʙʣʘʩʪʠ ʬʘʩʢʠ ʩʝʜʣʘ (ʦʙʣʘʩʪʴ ʤʝʞʜʫ 

ʥʘʧʨʘʚʣʷʶʱʠʤ ʢʘʥʘʣʦʤ ʨʘʩʧʳʣʠʪʝʣʷ ʠ ʠʛʣʦʡ ʚ ʟʦʥʝ ʩʝʜʣʘ). ʂʘʢ ʪʦʣʴʢʦ ʜʘʚʣʝʥʠʝ ʪʦʧʣʠʚʘ 

ʧʨʝʚʳʩʠʪ ʩʠʣʫ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘʞʠʤʥʦʡ ʧʨʫʞʠʥʳ, ʠʛʣʘ ʦʪʢʨʳʚʘʝʪʩʷ. ʄʝʪʘʣʣʠʯʝʩʢʠʡ 

ʩʪʨʝʢʦʯʫʱʠʡ ʟʚʫʢ ʚʳʟʚʘʥ ʨʘʙʦʪʦʡ ʬʦʨʩʫʥʦʢ ʩ ʚʳʩʦʢʦʯʘʩʪʦʪʥʦʡ ʚʠʙʨʘʮʠʝʡ ʠ ʨʘʩʧʳʣʠʚʘʥʠʝʤ 

ʪʦʧʣʠʚʘ ʚ ʮʠʣʠʥʜʨʳ ʜʚʠʛʘʪʝʣʷ. ʀʛʣʘ ʧʝʨʝʢʨʳʚʘʝʪ ʧʦʜʘʯʫ ʪʦʧʣʠʚʘ, ʢʘʢ ʪʦʣʴʢʦ ʝʛʦ ʜʘʚʣʝʥʠʝ 

ʩʪʘʥʝʪ ʥʠʞʝ ʜʘʚʣʝʥʠʷ ʧʨʝʢʨʘʱʝʥʠʷ ʚʧʨʳʩʢʠʚʘʥʠʷ (ʧʦʩʣʝʜʥʝʝ ʥʠʞʝ ʜʘʚʣʝʥʠʷ ʦʪʢʨʳʪʠʷ 

ʬʦʨʩʫʥʢʠ). ɼʘʚʣʝʥʠʝ ʦʪʢʨʳʪʠʷ ʩʪʨʫʡʥʦʡ ʬʦʨʩʫʥʢʠ ʩʦʩʪʘʚʣʷʝʪ ʧʨʠʤʝʨʥʦ 150-250 ʙʘʨ, ʝʛʦ 

ʤʦʞʥʦ ʦʪʨʝʛʫʣʠʨʦʚʘʪʴ ʫʩʪʘʥʦʚʢʦʡ ʨʝʛʫʣʠʨʦʚʦʯʥʳʭ ʰʘʡʙ ʧʦʜ ʥʘʞʠʤʥʦʡ ʧʨʫʞʠʥʦʡ. 

ʇʦʜʚʦʜ 
ʪʦʧʣʠʚʘ 

ʂʦʨʧʫʩ 
ʬʦʨʩʫʥʢʠ 

ɻʘʡʢʘ 
ʨʘʩʧʳ-
ʣʠʪʝʣʷ 

ʇʨʦʩʪʘʚʢʘ 

ʂʦʨʧʫʩ 
ʨʘʩʧʳ-
ʣʠʪʝʣʷ 

ʅʘʢʠʜʥʘʷ ʛʘʡʢʘ ʜʣʷ ʢʨʝʧʣʝʥʠʷ 
ʪʦʧʣʠʚʦʧʨʦʚʦʜʘ 

ʉʪʝʨʞʥʝʚʦʡ ʬʠʣʴʪʨ 

ʇʦʜʩʦʝʜʠʥʝʥʠʝ ʤʘʛʠʩʪʨʘʣʠ 
ʦʙʨʘʪʥʦʛʦ ʩʣʠʚʘ ʪʦʧʣʠʚʘ 

ʈʝʛʫʣʠʨʦʚʦʯʥʘʷ ʰʘʡʙʘ 

ʂʘʥʘʣ ʜʘʚʣʝʥʠʷ 

ʅʘʞʠʤʥʘʷ ʧʨʫʞʠʥʘ ʠʛʣʳ 
ʨʘʩʧʳʣʠʪʝʣʷ 

ʅʘʞʠʤʥʦʡ ʰʪʠʬʪ 

ʌʠʢʩʠʨʫʶʱʠʝ ʰʪʠʬʪʳ 

ʅʘʞʠʤʥʦʡ 
ʰʪʠʬʪ 

ʂʦʨʧʫʩ 
ʨʘʩʧʳʣʠʪʝʣʷ 

ʀʛʣʘ ʨʘʩʧʳʣʠʪʝʣʷ 

ʂʘʥʘʣ ʜʘʚʣʝʥʠʷ 

ʂʘʤʝʨʘ ʚʳʩʦʢʦʛʦ 
ʜʘʚʣʝʥʠʷ 

ʆʪʚʝʨʩʪʠʝ 
ʨʘʩʧʳʣʠʪʝʣʷ 
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ʧʝʨʝʢʨʳʪʠʝʤ ʦʪʚʝʨʩʪʠʡ 

 

 

ʐʪʠʬʪʦʚʦʡ ʨʘʩʧʳʣʠʪʝʣʴ 

ʐʪʠʬʪʦʚʳʝ ʨʘʩʧʳʣʠʪʝʣʠ ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʜʚʠʛʘʪʝʣʷʭ ʩ ʨʘʟʜʝʣʝʥʥʳʤʠ ʢʘʤʝʨʘʤʠ ʩʛʦʨʘʥʠʷ 

(ʧʨʝʜʢʘʤʝʨʥʳʝ ʠʣʠ ʚʠʭʨʝʢʘʤʝʨʥʳʝ ʜʠʟʝʣʴʥʳʝ ʜʚʠʛʘʪʝʣʠ). ʈʘʩʧʳʣʠʪʝʣʴ ʚʧʨʳʩʢʠʚʘʝʪ 

ʪʦʧʣʠʚʦ ʚ ʬʦʨʤʝ ʦʜʥʦʡ ʩʪʨʫʠ. ʆʩʦʙʝʥʥʦʩʪʴʶ ʰʪʠʬʪʦʚʦʡ ʬʦʨʩʫʥʢʠ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ 

ʢʦʣʠʯʝʩʪʚʦ ʚʧʨʳʩʢʠʚʘʝʤʦʛʦ ʪʦʧʣʠʚʘ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʦʪ ʚʳʩʦʪʳ ʧʦʜʲʝʤʘ ʝʝ ʠʛʣʳ. ɺ 

ʦʪʣʠʯʠʝ ʦʪ ʩʪʨʫʡʥʦʛʦ ʨʘʩʧʳʣʠʪʝʣʷ, ʦʙʲʝʤ ʪʦʧʣʠʚʘ ʢʦʪʦʨʦʛʦ ʚ ʤʦʤʝʥʪ ʧʦʜʲʝʤʘ ʠʛʣʳ 

ʥʘʨʘʩʪʘʝʪ ʨʝʟʢʦ, ʰʪʠʬʪʦʚʳʝ ʨʘʩʧʳʣʠʪʝʣʠ ʠʤʝʶʪ ʧʣʘʚʥʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʢʦʣʠʯʝʩʪʚʘ 

ʚʧʨʳʩʢʠʚʘʥʠʷ ʪʦʧʣʠʚʘ ʚ ʜʠʘʧʘʟʦʥʝ ʤʘʣʳʭ ʭʦʜʦʚ ʠʛʣʳ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʰʪʠʬʪʦʚʘʷ ʠʛʣʘ 

ʦʪʢʨʳʚʘʝʪ ʥʝʙʦʣʴʰʫʶ ʢʦʣʴʮʝʚʫʶ ʱʝʣʴ, ʦʙʨʘʟʦʚʘʥʥʫʶ ʦʪʚʝʨʩʪʠʝʤ ʨʘʩʧʳʣʠʪʝʣʷ ʠ 

ʰʪʠʬʪʦʤ. ʇʨʠ ʧʦʣʥʦʤ ʧʦʜʲʝʤʝ ʠʛʣʳ ʱʝʣʴ ʦʪʢʨʳʚʘʝʪʩʷ ʧʦʣʥʦʩʪʴʶ ʠ ʦʙʲʝʤ ʧʦʜʘʯʠ ʨʝʟʢʦ 

ʥʘʨʘʩʪʘʝʪ. ɺ ʦʧʨʝʜʝʣʝʥʥʦʡ ʤʝʨʝ ʠʟʤʝʥʝʥʠʝ ʩʝʯʝʥʠʷ ʢʦʣʴʮʝʚʦʡ ʱʝʣʠ ʟʘʚʠʩʠʪ ʦʪ ʭʦʜʘ ʠʛʣʳ 

ʠ ʚʣʠʷʝʪ ʥʘ ʢʦʣʠʯʝʩʪʚʦ ʪʦʧʣʠʚʘ, ʚʧʨʳʩʢʠʚʘʝʤʦʛʦ ʚ ʝʜʠʥʠʮʫ ʚʨʝʤʝʥʠ. ɺʥʘʯʘʣʝ ʬʦʨʩʫʥʢʦʡ 

ʚʧʨʳʩʢʠʚʘʝʪʩʷ ʥʝʙʦʣʴʰʘʷ ʯʘʩʪʴ ʪʦʧʣʠʚʘ, ʧʨʠ ʵʪʦʤ ʦʩʥʦʚʥʘʷ ʧʦʨʮʠʷ ʪʦʧʣʠʚʘ 

ʚʧʨʳʩʢʠʚʘʝʪʩʷ ʚ ʢʦʥʮʝ. ʇʦʜʦʙʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʦʜʘʯʠ ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ 

ʩʥʠʞʝʥʠʝ ʰʫʤʥʦʩʪʠ ʜʚʠʛʘʪʝʣʷ. 

ʇʦʜʚʦʜ 
ʪʦʧʣʠʚʘ 

ʂʦʨʧʫʩ 
ʬʦʨʩʫʥʢʠ 

ɻʘʡʢʘ 
ʨʘʩʧʳ-
ʣʠʪʝʣʷ 

ʇʨʦʩʪʘʚʢʘ 

ʂʦʨʧʫʩ 
ʨʘʩʧʳ-
ʣʠʪʝʣʷ 

ʅʘʢʠʜʥʘʷ ʛʘʡʢʘ ʜʣʷ ʢʨʝʧʣʝʥʠʷ 
ʪʦʧʣʠʚʦʧʨʦʚʦʜʘ 

ʉʪʝʨʞʥʝʚʦʡ ʬʠʣʴʪʨ 

ʇʦʜʩʦʝʜʠʥʝʥʠʝ ʤʘʛʠʩʪʨʘʣʠ 
ʦʙʨʘʪʥʦʛʦ ʩʣʠʚʘ ʪʦʧʣʠʚʘ 

ʈʝʛʫʣʠʨʦʚʦʯʥʘʷ ʰʘʡʙʘ 

ʂʘʥʘʣ ʜʘʚʣʝʥʠʷ 

ʅʘʞʠʤʥʘʷ ʧʨʫʞʠʥʘ ʠʛʣʳ 
ʨʘʩʧʳʣʠʪʝʣʷ 
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ʌʠʢʩʠʨʫʶʱʠʝ ʰʪʠʬʪʳ 

ʅʘʞʠʤʥʦʡ 
ʰʪʠʬʪ 

ʂʦʨʧʫʩ 
ʨʘʩʧʳʣʠʪʝʣʷ 

ʀʛʣʘ ʨʘʩʧʳʣʠʪʝʣʷ 

ʂʘʥʘʣ ʜʘʚʣʝʥʠʷ 

ʂʘʤʝʨʘ ʚʳʩʦʢʦʛʦ 
ʜʘʚʣʝʥʠʷ 
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ʂʦʥʪʫʨ ʥʠʟʢʦʛʦ ʜʘʚʣʝʥʠʷ 

 

 

 

 

 

 

 

ʃʦʧʘʩʪʥʦʡ (ʰʠʙʝʨʥʳʡ) ʪʦʧʣʠʚʦʧʦʜʢʘʯʠʚʘʶʱʠʡ ʥʘʩʦʩ ʚʩʘʩʳʚʘʝʪ ʪʦʧʣʠʚʦ ʠʟ ʙʘʢʘ. 

ʊʦʧʣʠʚʦʧʦʜʢʘʯʠʚʘʶʱʠʡ ʥʘʩʦʩ ʟʘʢʨʝʧʣʝʥ ʥʘ ʧʨʠʚʦʜʥʦʤ ʚʘʣʫ ʊʅɺɼ. ʇʨʠ ʚʨʘʱʝʥʠʠ 

ʧʨʠʚʦʜʥʦʛʦ ʚʘʣʘ ʊʅɺɼ ʯʝʪʳʨʝ ʣʦʧʘʩʪʠ ʪʦʧʣʠʚʦʧʦʜʢʘʯʠʚʘʶʱʝʛʦ ʥʘʩʦʩʘ ʧʨʠʞʠʤʘʶʪʩʷ 

ʮʝʥʪʨʦʙʝʞʥʦʡ ʩʠʣʦʡ ʢ ʚʥʫʪʨʝʥʥʝʡ ʩʪʝʥʢʝ ʵʢʩʮʝʥʪʨʠʢʦʚʦʛʦ ʢʦʣʴʮʘ. ʃʦʧʘʪʢʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦ 

ʧʨʠʞʠʤʘʶʪʩʷ ʢ ʚʥʫʪʨʝʥʥʝʡ ʩʪʝʥʢʝ ʪʦʧʣʠʚʦʤ, ʥʘʭʦʜʷʱʠʤʩʷ ʚ ʟʘʟʦʨʝ ʤʝʞʜʫ ʦʙʨʘʪʥʦʡ 

ʩʪʦʨʦʥʦʡ ʢʘʞʜʦʡ ʣʦʧʘʪʢʠ ʠ ʧʨʦʨʝʟʴʶ ʨʦʪʦʨʘ. ʊʦʧʣʠʚʦ ʧʦʩʪʫʧʘʝʪ ʯʝʨʝʟ ʚʭʦʜʥʦʝ ʦʪʚʝʨʩʪʠʝ ʚ 

ʢʦʨʧʫʩʝ ʥʘʩʦʩʘ ʠ ʧʦʧʘʜʘʝʪ ʚ ʦʚʘʣʴʥʫʶ ʧʦʣʦʩʪʴ, ʦʙʨʘʟʫʶʱʫʶʩʷ ʤʝʞʜʫ ʨʦʪʦʨʦʤ, ʣʦʧʘʩʪʴʶ ʠ 

ʵʢʩʮʝʥʪʨʠʢʦʚʳʤ ʢʦʣʴʮʦʤ. ɺʨʘʱʝʥʠʝ ʨʦʪʦʨʘ ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ ʪʦʧʣʠʚʦ, ʥʘʭʦʜʷʱʝʝʩʷ ʚ 

ʦʙʲʝʤʝ ʤʝʞʜʫ ʩʦʩʝʜʥʠʤʠ ʣʦʧʘʩʪʷʤʠ, ʚʳʜʘʚʣʠʚʘʝʪʩʷ ʚ ʚʝʨʭʥʶʶ ʦʚʘʣʴʥʫʶ ʧʦʣʦʩʪʴ ʠ ʯʝʨʝʟ 

ʦʪʚʝʨʩʪʠʝ ð ʚʥʫʪʨʴ ʢʦʨʧʫʩʘ ʥʘʩʦʩʘ. ʂʣʘʧʘʥ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʜʘʚʣʝʥʠʷ ʪʦʧʣʠʚʘ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʪʨʝʙʫʝʤʦʝ ʜʘʚʣʝʥʠʝ ʚʦ ʚʥʫʪʨʝʥʥʝʡ ʧʦʣʦʩʪʠ ʥʘʩʦʩʘ. ʀʥʘʯʝ ʛʦʚʦʨʷ, ʯʝʤ ʚʳʰʝ ʯʘʩʪʦʪʘ 

ʚʨʘʱʝʥʠʷ ʥʘʩʦʩʘ, ʪʝʤ ʚʳʰʝ ʜʘʚʣʝʥʠʝ ʚ ʥʝʤ. ʏʘʩʪʴ ʪʦʧʣʠʚʘ ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʢʣʘʧʘʥ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʜʘʚʣʝʥʠʷ ʠ ʚʦʟʚʨʘʱʘʝʪʩʷ ʥʘ ʫʯʘʩʪʦʢ ʚʩʘʩʳʚʘʥʠʷ. ʏʘʩʪʴ ʪʦʧʣʠʚʘ ʪʘʢʞʝ 

ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʢʣʘʧʘʥ ʦʛʨʘʥʠʯʝʥʠʷ ʩʣʠʚʘ ʠ ʚʦʟʚʨʘʱʘʝʪʩʷ ʚ ʙʘʢ. ɼʣʷ ʦʛʨʘʥʠʯʝʥʠʷ ʩʣʠʚʘ 

ʤʦʞʝʪ ʧʨʠʤʝʥʷʪʴʩʷ ʜʨʦʩʩʝʣʴ ʠʣʠ ʢʣʘʧʘʥ. 

ʂʣʘʧʘʥ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 
ʜʘʚʣʝʥʠʷ 

ʐʝʩʪʝʨʥʷ ʧʨʠʚʦʜʘ 
ʨʝʛʫʣʷʪʦʨʘ 

ʂʣʘʧʘʥ ʦʛʨʘʥʠʯʝʥʠʷ 
ʩʣʠʚʘ ʪʦʧʣʠʚʘ 

ʕʢʩʮʝʥʪʨʠʢʦʚʦʝ 
ʢʦʣʴʮʦ 

ʆʧʦʨʥʦʝ ʢʦʣʴʮʦ 

ʂʣʘʧʘʥ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 
ʜʘʚʣʝʥʠʷ 

ʂʣʘʧʘʥ ʦʛʨʘʥʠʯʝʥʠʷ 
ʩʣʠʚʘ ʪʦʧʣʠʚʘ 

ɺʭʦʜ 

ɺʳʭʦʜ 

ʐʠʙʝʨʥʳʡ ʥʘʩʦʩ 
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ʂʣʘʧʘʥ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʜʘʚʣʝʥʠʷ 

ʂʣʘʧʘʥ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʜʘʚʣʝʥʠʷ ʨʘʩʧʦʣʦʞʝʥ ʦʯʝʥʴ ʙʣʠʟʢʦ ʢ ʪʦʧʣʠʚʦʧʦʜʢʘʯʠʚʘʶʱʝʤʫ 

ʥʘʩʦʩʫ ʠ ʩʚʷʟʘʥ ʢʘʥʘʣʦʤ ʩ ʝʛʦ ʚʝʨʭʥʝʡ ʧʦʣʦʩʪʴʶ. ʕʪʦ ʧʦʨʰʝʥʴ, ʥʘʛʨʫʞʝʥʥʳʡ ʧʨʫʞʠʥʦʡ, 

ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʠʟʤʝʥʷʪʴ ʜʘʚʣʝʥʠʝ ʚ ʢʦʨʧʫʩʝ ʥʘʩʦʩʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʦʣʠʯʝʩʪʚʦʤ 

ʧʦʜʘʚʘʝʤʦʛʦ ʪʦʧʣʠʚʘ. ɽʩʣʠ ʜʘʚʣʝʥʠʝ ʪʦʧʣʠʚʘ ʧʨʝʚʳʰʘʝʪ ʟʘʜʘʥʥʦʝ ʟʥʘʯʝʥʠʝ, ʧʦʨʰʝʥʴ 

ʦʪʢʨʳʚʘʝʪ ʚʦʟʚʨʘʪʥʳʡ ʢʦʥʪʫʨ ʠ ʧʦʟʚʦʣʷʝʪ ʪʦʧʣʠʚʫ ʧʝʨʝʪʝʢʘʪʴ ʦʙʨʘʪʥʦ ʥʘ ʫʯʘʩʪʦʢ 

ʚʩʘʩʳʚʘʥʠʷ ʥʘʩʦʩʘ. ɽʩʣʠ ʜʘʚʣʝʥʠʝ ʪʦʧʣʠʚʘ ʩʣʠʰʢʦʤ ʤʘʣʦ, ʚʦʟʚʨʘʪʥʳʡ ʢʦʥʪʫʨ ʦʩʪʘʝʪʩʷ 

ʟʘʢʨʳʪʳʤ. ɼʘʚʣʝʥʠʝ ʦʪʢʨʳʪʠʷ ʢʣʘʧʘʥʘ ʨʝʛʫʣʠʨʫʝʪʩʷ ʧʫʪʝʤ ʠʟʤʝʥʝʥʠʷ ʩʠʣʳ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʟʘʪʷʞʢʠ ʧʨʫʞʠʥʳ. 

 

ʆʛʨʘʥʠʯʝʥʠʝ ʩʣʠʚʘ ʪʦʧʣʠʚʘ 

ɹʦʣʪ, ʚ ʢʦʪʦʨʦʤ ʥʘʭʦʜʠʪʩʷ ʢʣʘʧʘʥ ʦʛʨʘʥʠʯʝʥʠʷ ʩʣʠʚʘ ʪʦʧʣʠʚʘ, ʩʦʦʙʱʘʝʪʩʷ ʩ ʧʦʣʦʩʪʴʶ 

ʚʥʫʪʨʠ ʢʦʨʧʫʩʘ ʥʘʩʦʩʘ. ʆʥ ʧʦʟʚʦʣʷʝʪ ʠʟʤʝʥʷʪʴ ʢʦʣʠʯʝʩʪʚʦ ʪʦʧʣʠʚʘ, ʚʦʟʚʨʘʱʘʶʱʝʛʦʩʷ ʚ 

ʪʦʧʣʠʚʥʳʡ ʙʘʢ ʯʝʨʝʟ ʦʪʚʝʨʩʪʠʝ ʥʝʙʦʣʴʰʦʛʦ ʜʠʘʤʝʪʨʘ. ʕʪʦ ʦʪʚʝʨʩʪʠʝ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʥʘ ʧʫʪʠ ʜʚʠʞʝʥʠʷ ʠʟʙʳʪʦʯʥʦʛʦ ʪʦʧʣʠʚʘ, ʯʪʦ ʧʦʤʦʛʘʝʪ ʧʦʜʜʝʨʞʠʚʘʪʴ 

ʟʘʜʘʥʥʦʝ ʜʘʚʣʝʥʠʝ ʪʦʧʣʠʚʘ ʚ ʢʦʨʧʫʩʝ ʥʘʩʦʩʘ. ʂʣʘʧʘʥ ʦʛʨʘʥʠʯʝʥʠʷ ʩʣʠʚʘ ʪʦʧʣʠʚʘ ʠ ʢʣʘʧʘʥ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʜʘʚʣʝʥʠʷ ʚʳʧʦʣʥʝʥʳ ʢʘʢ ʧʨʝʮʠʟʠʦʥʥʳʝ ʫʟʣʳ, ʚʩʝ ʜʝʪʘʣʠ ʢʦʪʦʨʳʭ ʪʦʯʥʦ 

ʧʦʜʦʛʥʘʥʳ ʜʨʫʛ ʢ ʜʨʫʛʫ. 

ʂʣʘʧʘʥ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 
ʜʘʚʣʝʥʠʷ 

ʐʝʩʪʝʨʥʷ ʧʨʠʚʦʜʘ 
ʨʝʛʫʣʷʪʦʨʘ 

ʂʣʘʧʘʥ ʦʛʨʘʥʠʯʝʥʠʷ 
ʩʣʠʚʘ ʪʦʧʣʠʚʘ 

ʕʢʩʮʝʥʪʨʠʢʦʚʦʝ 
ʢʦʣʴʮʦ 

ʆʧʦʨʥʦʝ ʢʦʣʴʮʦ 

ʂʣʘʧʘʥ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 
ʜʘʚʣʝʥʠʷ 

ʂʣʘʧʘʥ ʦʛʨʘʥʠʯʝʥʠʷ 
ʩʣʠʚʘ ʪʦʧʣʠʚʘ 

ɺʭʦʜ 

ɺʳʭʦʜ 

ʐʠʙʝʨʥʳʡ ʥʘʩʦʩ 
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ʅʘʛʥʝʪʘʥʠʝ ʪʦʧʣʠʚʘ ʧʦʜ ʚʳʩʦʢʠʤ ʜʘʚʣʝʥʠʝʤ 

 

 

 

 

 

 

ɺ ʢʦʥʪʫʨʝ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ ʩʦʟʜʘʝʪʩʷ ʜʘʚʣʝʥʠʝ ʪʦʧʣʠʚʘ, ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ ʚʧʨʳʩʢʠʚʘʥʠʷ 

ʝʛʦ ʚ ʮʠʣʠʥʜʨ. ʉʞʘʪʦʝ ʜʦ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ ʪʦʧʣʠʚʦ ʧʦʜʘʝʪʩʷ ʯʝʨʝʟ ʥʘʛʥʝʪʘʪʝʣʴʥʳʡ 

ʢʣʘʧʘʥ, ʪʦʧʣʠʚʦʧʨʦʚʦʜ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ ʠ ʬʦʨʩʫʥʢʫ ʢ ʨʘʩʧʳʣʠʪʝʣʶ. ʂʨʫʪʷʱʠʡ ʤʦʤʝʥʪ ʦʪ 

ʧʨʠʚʦʜʥʦʛʦ ʚʘʣʘ ʧʝʨʝʜʘʝʪʩʷ ʥʘ ʧʣʫʥʞʝʨ-ʨʘʩʧʨʝʜʝʣʠʪʝʣʴ ʯʝʨʝʟ ʩʦʝʜʠʥʠʪʝʣʴʥʳʡ ʫʟʝʣ. 

ɺʳʩʪʫʧʳ ʧʨʠʚʦʜʥʦʛʦ ʚʘʣʘ ʠ ʢʫʣʘʯʢʦʚʦʡ ʰʘʡʙʳ ʚʭʦʜʷʪ ʚ ʨʘʩʧʦʣʦʞʝʥʥʫʶ ʤʝʞʜʫ ʥʠʤʠ 

ʢʨʝʩʪʦʚʠʥʫ. ʂʫʣʘʯʢʦʚʘʷ ʰʘʡʙʘ ʧʨʠʞʘʪʘ ʢ ʨʦʣʠʢʘʤ ʢʦʣʴʮʘ ʚʦʟʚʨʘʪʥʳʤʠ ʧʨʫʞʠʥʘʤʠ. 

ʂʫʣʘʯʢʦʚʘʷ ʰʘʡʙʘ ʩ ʧʨʦʬʠʣʠʨʦʚʘʥʥʳʤ ʚ ʚʠʜʝ ʢʫʣʘʯʢʦʚ ʪʦʨʮʦʤ, ʦʙʢʘʪʳʚʘʷʩʴ ʧʦ ʨʦʣʠʢʘʤ 

ʢʦʣʴʮʘ, ʧʨʝʦʙʨʘʟʫʝʪ ʚʨʘʱʝʥʠʝ ʧʨʠʚʦʜʥʦʛʦ ʚʘʣʘ ʚʦ ʚʨʘʱʘʪʝʣʴʥʦ-ʧʦʩʪʫʧʘʪʝʣʴʥʦʝ ʜʚʠʞʝʥʠʝ 

ʧʣʫʥʞʝʨʘ-ʨʘʩʧʨʝʜʝʣʠʪʝʣʷ. ʇʨʠ ʵʪʦʤ ʚʳʩʪʫʧʳ ʧʣʫʥʞʝʨʘ ʚʭʦʜʷʪ ʚ ʧʘʟʳ ʢʫʣʘʯʢʦʚʦʡ ʰʘʡʙʳ, 

ʯʪʦ ʩ ʫʯʝʪʦʤ ʬʠʢʩʠʨʫʶʱʝʛʦ ʰʪʠʬʪʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʠʭ ʩʦʚʤʝʩʪʥʦʝ ʚʨʘʱʝʥʠʝ. ɼʚʠʞʝʥʠʝ 

ʧʣʫʥʞʝʨʘ-ʨʘʩʧʨʝʜʝʣʠʪʝʣʷ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʝʛʦ ɺʄʊ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʢʫʣʘʯʢʦʚ 

ʢʫʣʘʯʢʦʚʦʡ ʰʘʡʙʳ. ɼʣʷ ʚʦʟʚʨʘʱʝʥʠʷ ʧʣʫʥʞʝʨʘ ʚ ʠʩʭʦʜʥʦʝ ʧʦʣʦʞʝʥʠʝ ʚ ʩʪʦʨʦʥʫ ʅʄʊ 

ʩʣʫʞʘʪ ʜʚʝ ʩʠʤʤʝʪʨʠʯʥʦ ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚʦʟʚʨʘʪʥʳʝ ʧʨʫʞʠʥʳ. ʆʥʠ ʜʘʚʷʪ ʥʘ ʧʨʫʞʠʥʥʳʡ 

ʤʦʩʪʠʢ, ʘ ʯʝʨʝʟ ʥʝʛʦ ð ʥʘ ʪʝʣʦ ʧʣʫʥʞʝʨʘ-ʨʘʩʧʨʝʜʝʣʠʪʝʣʷ. ʆʥʠ ʪʘʢʞʝ ʧʨʝʜʦʪʚʨʘʱʘʶʪ ʦʪʭʦʜ 

ʢʫʣʘʯʢʦʚʦʡ ʰʘʡʙʳ ʦʪ ʨʦʣʠʢʦʚ ʧʨʠ ʙʦʣʴʰʠʭ ʫʩʢʦʨʝʥʠʷʭ. ɺʦʟʚʨʘʪʥʳʝ ʧʨʫʞʠʥʳ ʪʦʯʥʦ 

ʧʦʜʦʙʨʘʥʳ ʜʨʫʛ ʢ ʜʨʫʛʫ, ʯʪʦʙʳ ʠʤʝʪʴ ʦʜʠʥʘʢʦʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ 

ʩʤʝʱʝʥʠʷ ʧʣʫʥʞʝʨʘ ʠʟ ʮʝʥʪʨʘʣʴʥʦʛʦ ʧʦʣʦʞʝʥʠʷ. 

ʅʦʩʦʢ ʧʣʫʥʞʝʨʘ-
ʨʘʩʧʨʝʜʝʣʠʪʝʣʷ 

ʇʨʫʞʠʥʥʳʡ ʤʦʩʪʠʢ ɺʦʟʚʨʘʪʥʘʷ 
ʧʨʫʞʠʥʘ 
ʧʣʫʥʞʝʨʘ 

ʐʪʫʮʝʨ 
ʥʘʛʥʝʪʘʪʝʣʴʥʦʛʦ 

ʢʣʘʧʘʥʘ ʈʝʛʫʣʠʨʦʚʦʯʥʘʷ 
ʚʪʫʣʢʘ 

ʇʣʫʥʞʝʨ-
ʨʘʩʧʨʝʜʝʣʠʪʝʣʴ 

ʂʫʣʘʯʢʦʚʘʷ 
ʰʘʡʙʘ 

ʈʦʣʠʢʦʚʦʝ 
ʢʦʣʴʮʦ 

ʂʨʝʩʪʦʚʠʥʘ 

ʇʣʫʥʞʝʨ 

ʈʝʛʫʣʠʨʦʚʦʯʥʘʷ 
ʚʪʫʣʢʘ 

ʅʘʛʥʝʪʘʪʝʣʴʥʳʡ ʢʣʘʧʘʥ 

ʂʫʣʘʯʢʦʚʘʷ ʰʘʡʙʘ 
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ʂʫʣʘʯʢʦʚʳʝ ʰʘʡʙʳ ʠ ʬʦʨʤʳ ʢʫʣʘʯʢʦʚ 

ʂʫʣʘʯʢʦʚʘʷ ʰʘʡʙʘ ʠ ʬʦʨʤʘ ʝʝ ʢʫʣʘʯʢʦʚ ʚʣʠʷʝʪ ʥʘ ʚʝʣʠʯʠʥʫ ʜʘʚʣʝʥʠʷ ʚʧʨʳʩʢʠʚʘʥʠʷ ʠ ʝʛʦ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ. ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʜʣʷ ʢʘʞʜʦʛʦ ʪʠʧʘ ʜʚʠʛʘʪʝʣʷ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʩʚʦʷ 

ʬʦʨʤʘ ʢʫʣʘʯʢʦʚ, ʢʦʪʦʨʘʷ ʟʘʪʝʤ ʚʦʩʧʨʦʠʟʚʦʜʠʪʩʷ ʥʘ ʪʦʨʮʝʚʦʡ ʩʪʦʨʦʥʝ ʢʫʣʘʯʢʦʚʦʡ ʰʘʡʙʳ. 

ʇʦʩʢʦʣʴʢʫ ʧʨʦʬʠʣʴ ʢʫʣʘʯʢʦʚʦʡ ʰʘʡʙʳ ʠʥʜʠʚʠʜʫʘʣʴʥʦ ʧʦʜʙʠʨʘʝʪʩʷ ʜʣʷ ʢʘʞʜʦʛʦ ʪʠʧʘ 

ʜʚʠʛʘʪʝʣʷ, ʵʪʠ ʜʝʪʘʣʠ ʥʝʣʴʟʷ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʚ ʪʦʧʣʠʚʥʳʝ ʥʘʩʦʩʳ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ 

ʜʨʫʛʠʭ ʪʠʧʦʚ ʜʚʠʛʘʪʝʣʝʡ. 

ʅʦʩʦʢ ʧʣʫʥʞʝʨʘ-
ʨʘʩʧʨʝʜʝʣʠʪʝʣʷ 

ʇʨʫʞʠʥʥʳʡ ʤʦʩʪʠʢ ɺʦʟʚʨʘʪʥʘʷ 
ʧʨʫʞʠʥʘ 
ʧʣʫʥʞʝʨʘ 

ʐʪʫʮʝʨ 
ʥʘʛʥʝʪʘʪʝʣʴʥʦʛʦ 

ʢʣʘʧʘʥʘ ʈʝʛʫʣʠʨʦʚʦʯʥʘʷ 
ʚʪʫʣʢʘ 

ʇʣʫʥʞʝʨ-
ʨʘʩʧʨʝʜʝʣʠʪʝʣʴ 

ʂʫʣʘʯʢʦʚʘʷ 
ʰʘʡʙʘ 

ʈʦʣʠʢʦʚʦʝ 
ʢʦʣʴʮʦ 

ʂʨʝʩʪʦʚʠʥʘ 

ʇʣʫʥʞʝʨ 

ʈʝʛʫʣʠʨʦʚʦʯʥʘʷ 
ʚʪʫʣʢʘ 

ʅʘʛʥʝʪʘʪʝʣʴʥʳʡ ʢʣʘʧʘʥ 

ʂʫʣʘʯʢʦʚʘʷ ʰʘʡʙʘ 
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ʅʘʛʥʝʪʘʪʝʣʴʥʳʡ ʢʣʘʧʘʥ 

 

 

 

 

 

 

 

ʅʘʛʥʝʪʘʪʝʣʴʥʳʡ ʢʣʘʧʘʥ ʦʪʩʝʢʘʝʪ ʪʦʧʣʠʚʦʧʨʦʚʦʜʳ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ ʦʪ ʊʅɺɼ. ɽʛʦ ʟʘʜʘʯʘ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʥʠʞʝʥʠʠ ʜʘʚʣʝʥʠʷ ʚ ʥʘʛʥʝʪʘʪʝʣʴʥʦʤ ʢʦʥʪʫʨʝ ʟʘ ʩʯʝʪ ʫʚʝʣʠʯʝʥʠʷ ʦʙʲʝʤʘ 

ʪʦʧʣʠʚʘ ʚ ʰʪʫʮʝʨʝ ʚ ʤʦʤʝʥʪ ʦʢʦʥʯʘʥʠʷ ʬʘʟʳ ʥʘʛʥʝʪʘʥʠʷ. ʇʨʠ ʵʪʦʤ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʯʝʪʢʦʝ 

ʟʘʚʝʨʰʝʥʠʝ ʚʧʨʳʩʢʠʚʘʥʠʷ ʧʦʨʮʠʠ ʪʦʧʣʠʚʘ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʩʦʟʜʘʶʪʩʷ ʫʩʣʦʚʠʷ ʜʣʷ 

ʧʦʜʜʝʨʞʘʥʠʷ ʩʪʘʙʠʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ ʚ ʥʘʛʥʝʪʘʪʝʣʴʥʦʤ ʢʦʥʪʫʨʝ ʚ ʠʥʪʝʨʚʘʣʘʭ ʤʝʞʜʫ 

ʚʧʨʳʩʢʠʚʘʥʠʷʤʠ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʪʦʛʦ, ʢʘʢʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʦʧʣʠʚʘ ʚʧʨʳʩʢʠʚʘʝʪʩʷ ʚ ʢʘʞʜʳʡ 

ʤʦʤʝʥʪ. ɺ ʥʘʛʥʝʪʘʪʝʣʴʥʦʤ ʢʣʘʧʘʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʦʨʰʝʥʴ. ʆʥ ʦʪʢʨʳʚʘʝʪʩʷ ʜʘʚʣʝʥʠʝʤ 

ʪʦʧʣʠʚʘ ʠ ʟʘʢʨʳʚʘʝʪʩʷ ʚʦʟʚʨʘʪʥʦʡ ʧʨʫʞʠʥʦʡ. ʄʝʞʜʫ ʬʘʟʘʤʠ ʧʦʜʘʯʠ ʪʦʧʣʠʚʘ ʧʣʫʥʞʝʨʦʤ-

ʨʘʩʧʨʝʜʝʣʠʪʝʣʝʤ ʚ ʮʠʣʠʥʜʨ ʥʘʛʥʝʪʘʪʝʣʴʥʳʡ ʢʣʘʧʘʥ ʟʘʢʨʳʪ. ʇʦʵʪʦʤʫ ʪʦʧʣʠʚʦʧʨʦʚʦʜ 

ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ ʠ ʚʳʭʦʜʥʦʝ ʦʪʚʝʨʩʪʠʝ ʚ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʡ ʛʦʣʦʚʢʝ ʨʘʟʲʝʜʠʥʝʥʳ. ɺʦ 

ʚʨʝʤʷ ʬʘʟʳ ʥʘʛʥʝʪʘʥʠʷ ʧʦʨʰʝʥʴ ʥʘʛʥʝʪʘʪʝʣʴʥʦʛʦ ʢʣʘʧʘʥʘ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʚʳʩʦʢʦʛʦ 

ʜʘʚʣʝʥʠʷ ʦʪʭʦʜʠʪ ʦʪ ʩʚʦʝʛʦ ʩʝʜʣʘ. ʄʠʥʫʷ ʢʦʣʴʮʝʚʫʶ ʠ ʧʨʦʜʦʣʴʥʫʶ ʢʘʥʘʚʢʠ, ʪʦʧʣʠʚʦ 

ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʢʦʨʧʫʩ ʥʘʛʥʝʪʘʪʝʣʴʥʦʛʦ ʢʣʘʧʘʥʘ, ʪʦʧʣʠʚʦʧʨʦʚʦʜ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ ʠ 

ʢʦʨʧʫʩ ʬʦʨʩʫʥʢʠ ʢ ʨʘʩʧʳʣʠʪʝʣʶ ʬʦʨʩʫʥʢʠ. ʂʘʢ ʪʦʣʴʢʦ ʟʘʚʝʨʰʘʝʪʩʷ ʬʘʟʘ ʥʘʛʥʝʪʘʥʠʷ, 

ʜʘʚʣʝʥʠʝ ʚ ʢʘʤʝʨʝ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ ʨʘʩʧʨʝʜʝʣʠʪʝʣʷ ʠ ʪʦʧʣʠʚʦʧʨʦʚʦʜʘʭ ʚʳʩʦʢʦʛʦ 

ʜʘʚʣʝʥʠʷ ʩʥʠʞʘʝʪʩʷ ʜʦ ʫʨʦʚʥʷ ʚʥʫʪʨʝʥʥʝʛʦ ʜʘʚʣʝʥʠʷ ʚ ʊʅɺɼ, ʧʦʨʰʝʥʴ ʥʘʛʥʝʪʘʪʝʣʴʥʦʛʦ 

ʢʣʘʧʘʥʘ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʩʚʦʝʡ ʧʨʫʞʠʥʳ ʠ ʜʘʚʣʝʥʠʷ ʚ ʪʦʧʣʠʚʦʧʨʦʚʦʜʘʭ ʧʨʠʞʠʤʘʝʪʩʷ ʢ 

ʩʚʦʝʤʫ ʩʝʜʣʫ, ʠ ʢʣʘʧʘʥ ʟʘʢʨʳʚʘʝʪʩʷ. 
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ʊʘʨʝʣʢʘ ʧʨʫʞʠʥʳ 
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ʅʘʛʥʝʪʘʪʝʣʴʥʳʡ ʢʣʘʧʘʥ ʩ ʜʨʦʩʩʝʣʝʤ ʩʣʠʚʘ 

ɺ ʢʦʥʮʝ ʚʧʨʳʩʢʠʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤ ʪʦʯʥʳʡ ʩʙʨʦʩ ʜʘʚʣʝʥʠʷ. ɺʦʣʥʳ ʜʘʚʣʝʥʠʷ, ʚʦʟʥʠʢʘʶʱʠʝ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʧʦʩʘʜʢʠ ʢʣʘʧʘʥʘ ʥʘ ʩʝʜʣʦ, ʦʪʨʘʞʘʶʪʩʷ ʦʪ ʥʘʛʥʝʪʘʪʝʣʴʥʦʛʦ ʢʣʘʧʘʥʘ ʠ ʤʦʛʫʪ 

ʧʨʠʚʝʩʪʠ ʢ ʧʦʚʪʦʨʥʦʤʫ ʧʦʜʲʝʤʫ ʠ ʦʪʢʨʳʪʠʶ ʨʘʩʧʳʣʠʪʝʣʷ ʠʣʠ ʩʦʟʜʘʥʠʶ ʨʘʟʨʝʞʝʥʠʷ ʚ 

ʪʦʧʣʠʚʦʧʨʦʚʦʜʘʭ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ. ʇʦʩʣʝʜʩʪʚʠʷʤʠ ʵʪʠʭ ʧʨʦʮʝʩʩʦʚ ʷʚʣʷʶʪʩʷ ʧʦʜʚʧʨʳʩʢ 

ʪʦʧʣʠʚʘ, ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʫʨʦʚʝʥʴ ʩʦʜʝʨʞʘʥʠʷ ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ ʚ ʆɻ ʠʣʠ ʢʘʚʠʪʘʮʠʷ 

ʧʦʪʦʢʘ ʪʦʧʣʠʚʘ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʠʟʥʦʩʦʤ ʪʦʧʣʠʚʦʧʨʦʚʦʜʦʚ ʠʣʠ ʨʘʩʧʳʣʠʪʝʣʝʡ. ʏʪʦʙʳ 

ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʦʪʨʘʞʝʥʠʝ ʚʦʣʥ, ʚ ʥʘʛʥʝʪʘʪʝʣʴʥʦʤ ʢʣʘʧʘʥʝ ʠʤʝʝʪʩʷ ʜʨʦʩʩʝʣʠʨʫʶʱʝʝ 

ʦʪʚʝʨʩʪʠʝ, ʨʘʙʦʪʘʶʱʝʝ ʪʦʣʴʢʦ ʧʨʠ ʦʙʨʘʪʥʦʤ ʜʚʠʞʝʥʠʠ ʧʦʪʦʢʘ. ɼʨʦʩʩʝʣʴ ʦʙʨʘʪʥʦʛʦ ʧʦʪʦʢʘ 

ʠʣʠ ʩʣʠʚʘ ʩʦʩʪʦʠʪ ʠʟ ʧʣʦʩʢʦʛʦ ʢʣʘʧʘʥʘ ʠ ʧʨʫʞʠʥʳ. ʆʥ ʥʝ ʜʝʡʩʪʚʫʝʪ ʚʦ ʚʨʝʤʷ ʬʘʟʳ 

ʥʘʛʥʝʪʘʥʠʷ, ʘ ʚ ʦʙʨʘʪʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʥʘʦʙʦʨʦʪ, ʦʩʫʱʝʩʪʚʣʷʝʪ ʜʝʤʧʬʠʨʦʚʘʥʠʝ ʚʦʣʥ 

ʪʦʧʣʠʚʘ. 

 

ʅʘʛʥʝʪʘʪʝʣʴʥʳʡ ʢʣʘʧʘʥ ʧʦʩʪʦʷʥʥʦʛʦ ʜʘʚʣʝʥʠʷ 

ɺ ʙʳʩʪʨʦʭʦʜʥʳʭ ʜʠʟʝʣʴʥʳʭ ʜʚʠʛʘʪʝʣʷʭ ʩ ʩʠʩʪʝʤʦʡ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʚʧʨʳʩʢʘ ʪʦʧʣʠʚʘ 

ʦʜʥʦʛʦ çʨʘʟʛʨʫʟʦʯʥʦʛʦ ʦʙʲʝʤʘè ʧʦʨʰʥʷ ʥʘʛʥʝʪʘʪʝʣʴʥʦʛʦ ʢʣʘʧʘʥʘ ʟʘʯʘʩʪʫʶ ʥʝʜʦʩʪʘʪʦʯʥʦ, 

ʯʪʦʙʳ ʧʨʝʜʦʪʚʨʘʱʘʪʴ ʢʘʚʠʪʘʮʠʶ, ʧʦʜʚʧʨʳʩʢ ʪʦʧʣʠʚʘ ʠ ʧʨʦʥʠʢʥʦʚʝʥʠʝ ʛʘʟʦʚ ʠʟ ʢʘʤʝʨʳ 

ʩʛʦʨʘʥʠʷ ʚ ʬʦʨʩʫʥʢʫ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʣʘʧʘʥ ʧʦʩʪʦʷʥʥʦʛʦ ʜʘʚʣʝʥʠʷ, ʢʦʪʦʨʳʡ 

ʨʘʟʛʨʫʞʘʝʪ ʢʦʥʪʫʨ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ (ʪʦʧʣʠʚʦʧʨʦʚʦʜ, ʨʘʩʧʳʣʠʪʝʣʴ ʠ ʜʝʨʞʘʪʝʣʴ 

ʬʦʨʩʫʥʢʠ). ʌʘʢʪʠʯʝʩʢʠ ʵʪʦ ʦʜʥʦʩʪʦʨʦʥʥʠʡ ʦʙʨʘʪʥʳʡ ʢʣʘʧʘʥ, ʨʘʩʩʯʠʪʘʥʥʳʡ ʥʘ 

ʦʧʨʝʜʝʣʝʥʥʦʝ, ʟʘʨʘʥʝʝ ʫʩʪʘʥʦʚʣʝʥʥʦʝ ʜʘʚʣʝʥʠʝ, ʥʘʧʨʠʤʝʨ, 60 ʙʘʨ. 
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ʅʘʛʥʝʪʘʥʠʝ ʪʦʧʣʠʚʘ ʥʘʩʦʩʦʤ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʜʠʥʘʤʠʯʝʩʢʠʡ 

ʧʨʦʮʝʩʩ, ʢʦʪʦʨʳʡ ʚʢʣʶʯʘʝʪ ʥʝʩʢʦʣʴʢʦ ʬʘʟ (ʪʘʢʪʦʚ). ʅʝʦʙʭʦʜʠʤʦʝ ʜʣʷ ʚʧʨʳʩʢʠʚʘʥʠʷ 

ʜʘʚʣʝʥʠʝ ʩʦʟʜʘʝʪ ʧʣʫʥʞʝʨ ʥʘʩʦʩʘ. ʌʘʟʳ ʧʦʜʘʯʠ ʪʦʧʣʠʚʘ ʠ ʥʘʛʥʝʪʘʥʠʷ ʜʘʚʣʝʥʠʷ 

ʧʣʫʥʞʝʨʦʤ-ʨʘʩʧʨʝʜʝʣʠʪʝʣʝʤ ʧʦʢʘʟʘʥʳ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʦʜʥʦʤʫ ʮʠʣʠʥʜʨʫ ʜʚʠʛʘʪʝʣʷ. ɺ 

ʯʝʪʳʨʝʭʮʠʣʠʥʜʨʦʚʦʤ ʜʚʠʛʘʪʝʣʝ ʧʦʚʦʨʦʪ ʧʣʫʥʞʝʨʘ-ʨʘʩʧʨʝʜʝʣʠʪʝʣʷ ʥʘ 90 ̄ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʦʜʥʦʤʫ ʨʘʙʦʯʝʤʫ ʪʘʢʪʫ ʜʚʠʛʘʪʝʣʷ, ʪʦ ʝʩʪʴ ʜʚʠʞʝʥʠʶ ʧʦʨʰʥʷ ʦʪ ʅʄʊ ʢ ɺʄʊ ʠ ʥʘʦʙʦʨʦʪ. ʇʨʠ 

ʜʚʠʞʝʥʠʠ ʧʣʫʥʞʝʨʘ ʦʪ ʚʝʨʭʥʝʡ ʢ ʥʠʞʥʝʡ ʤʝʨʪʚʦʡ ʪʦʯʢʝ, ʜʦʟʠʨʫʶʱʘʷ ʧʨʦʨʝʟʴ ʚ ʧʣʫʥʞʝʨʝ 

ʦʪʢʨʳʚʘʝʪ ʚʧʫʩʢʥʦʝ ʦʪʚʝʨʩʪʠʝ, ʠ ʪʦʧʣʠʚʦ ʚʪʝʢʘʝʪ ʯʝʨʝʟ ʵʪʦ ʦʪʚʝʨʩʪʠʝ ʚ ʢʘʤʝʨʫ ʚʳʩʦʢʦʛʦ 

ʜʘʚʣʝʥʠʷ, ʨʘʩʧʦʣʦʞʝʥʥʫʶ ʚ ʦʙʲʝʤʝ ʥʘʜ ʚʝʨʭʥʝʡ ʪʦʨʮʝʚʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʧʣʫʥʞʝʨʘ. ɺ ʅʄʊ 

ʚʨʘʱʘʶʱʠʡʩʷ ʧʣʫʥʞʝʨ ʧʝʨʝʢʨʳʚʘʝʪ ʚʧʫʩʢʥʦʝ ʦʪʚʝʨʩʪʠʝ ʠ ʦʪʢʨʳʚʘʝʪ ʚʳʭʦʜʥʦʝ ʦʪʚʝʨʩʪʠʝ, 

ʨʘʩʧʦʣʦʞʝʥʥʦʝ ʚ ʩʪʨʦʛʦ ʦʧʨʝʜʝʣʝʥʥʦʤ ʤʝʩʪʝ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʡ ʛʦʣʦʚʢʠ (ɸ). ɿʘʪʝʤ 

ʥʘʧʨʘʚʣʝʥʠʝ ʜʚʠʞʝʥʠʷ ʧʣʫʥʞʝʨʘ ʠʟʤʝʥʷʝʪʩʷ ʠ ʨʘʙʦʯʠʡ ʮʠʢʣ ʧʦʚʪʦʨʷʝʪʩʷ. ɸ: ɺʧʫʩʢʥʦʝ 

ʦʪʚʝʨʩʪʠʝ ʟʘʢʨʳʪʦ; ʚ ʅʄʊ ʜʦʟʠʨʫʶʱʘʷ ʧʨʦʨʝʟʴ (1) ʧʝʨʝʢʨʳʚʘʝʪ ʥʘʧʦʣʥʠʪʝʣʴʥʦʝ ʦʪʚʝʨʩʪʠʝ, 

ʘ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʘʷ ʧʨʦʨʝʟʴ (2) ʦʪʢʨʳʚʘʝʪ ʚʳʭʦʜʥʦʝ ʦʪʚʝʨʩʪʠʝ. ɼʘʚʣʝʥʠʝ, ʚʦʟʥʠʢʰʝʝ ʚ 

ʢʘʤʝʨʝ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ ʠ ʚ ʚʳʭʦʜʥʦʤ ʦʪʚʝʨʩʪʠʠ ʛʠʜʨʘʚʣʠʯʝʩʢʦʡ ʛʦʣʦʚʢʠ, ʦʪʢʨʳʚʘʝʪ 

ʥʘʛʥʝʪʘʪʝʣʴʥʳʡ ʢʣʘʧʘʥ, ʠ ʪʦʧʣʠʚʦ ʧʦʜʘʝʪʩʷ ʧʦ ʪʦʧʣʠʚʦʧʨʦʚʦʜʫ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ ʢ 

ʨʘʩʧʳʣʠʪʝʣʶ ʬʦʨʩʫʥʢʠ (ɺ). ɺ: ʅʘʛʥʝʪʘʥʠʝ ʪʦʧʣʠʚʘ; ʧʨʠ ʜʚʠʞʝʥʠʠ ʧʣʫʥʞʝʨʘ ʢ ɺʄʊ (ʨʘʙʦʯʠʡ 

ʪʘʢʪ) ʦʥ ʩʞʠʤʘʝʪ ʪʦʧʣʠʚʦ ʚ ʢʘʤʝʨʝ ʜʦ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ (3). ʊʦʧʣʠʚʦ, ʤʠʥʫʷ ʚʳʭʦʜʥʦʝ 

ʦʪʚʝʨʩʪʠʝ (4), ʧʦʜʘʝʪʩʷ ʢ ʨʘʩʧʳʣʠʪʝʣʶ ʬʦʨʩʫʥʢʠ. ʈʘʙʦʯʠʡ ʪʘʢʪ ʟʘʚʝʨʰʘʝʪʩʷ, ʢʘʢ ʪʦʣʴʢʦ 

ʧʦʧʝʨʝʯʥʦʝ ʦʪʩʝʯʥʦʝ ʦʪʚʝʨʩʪʠʝ ʚ ʧʣʫʥʞʝʨʝ ʚʳʭʦʜʠʪ ʠʟ ʢʨʦʤʢʠ ʜʦʟʠʨʫʶʱʝʡ ʤʫʬʪʳ. ʉ ʵʪʦʛʦ 

ʤʦʤʝʥʪʘ ʪʦʧʣʠʚʦ ʙʦʣʴʰʝ ʥʝ ʧʦʩʪʫʧʘʝʪ ʚ ʬʦʨʩʫʥʢʫ, ʠ ʥʘʛʥʝʪʘʪʝʣʴʥʳʡ ʢʣʘʧʘʥ ʧʝʨʝʢʨʳʚʘʝʪ 

ʢʦʥʪʫʨ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ. 

ʅʄʊ ʅʄʊ 

ʅʄʊ ʅʄʊ ɺʄʊ ɺʄʊ 

ɸ. ɺʧʫʩʢʥʦʝ ʦʪʚʝʨʩʪʠʝ ʟʘʢʨʳʪʦ 

ɺ. ʅʘʛʥʝʪʘʥʠʝ ʪʦʧʣʠʚʘ 

ʉ. ʂʦʥʝʮ ʧʦʜʘʯʠ 
D. ʇʦʜʚʦʜ ʪʦʧʣʠʚʘ 
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ʇʨʠ ʜʘʣʴʥʝʡʰʝʤ ʜʚʠʞʝʥʠʠ ʧʣʫʥʞʝʨʘ ʢ ʝʛʦ ʚʝʨʭʥʝʡ ʤʝʨʪʚʦʡ ʪʦʯʢʝ ʪʦʧʣʠʚʦ ʚʦʟʚʨʘʱʘʝʪʩʷ 

ʯʝʨʝʟ ʦʪʩʝʯʥʦʝ ʦʪʚʝʨʩʪʠʝ ʚ ʢʦʨʧʫʩ ʥʘʩʦʩʘ. ɺ ʵʪʦʡ ʬʘʟʝ ʚʧʫʩʢʥʦʝ ʦʪʚʝʨʩʪʠʝ ʚʥʦʚʴ ʦʪʢʨʳʪʦ 

ʜʣʷ ʩʣʝʜʫʶʱʝʛʦ ʨʘʙʦʯʝʛʦ ʮʠʢʣʘ ʧʣʫʥʞʝʨʘ (ʉ). ʉ: ʂʦʥʝʮ ʧʦʜʘʯʠ; ʥʘʛʥʝʪʘʥʠʝ ʪʦʧʣʠʚʘ 

ʟʘʢʘʥʯʠʚʘʝʪʩʷ, ʢʦʛʜʘ ʜʦʟʠʨʫʶʱʘʷ ʤʫʬʪʘ (5) ʦʪʢʨʳʚʘʝʪ ʦʪʩʝʯʥʦʝ ʦʪʚʝʨʩʪʠʝ (6). 

 

ʇʦʩʣʝ ʚʦʟʚʨʘʱʝʥʠʷ ʧʣʫʥʞʝʨʘ ʚ ʩʚʦʶ ʥʠʞʥʶʶ ʤʝʨʪʚʫʶ ʪʦʯʢʫ ʙʣʘʛʦʜʘʨʷ ʝʛʦ ʚʨʘʱʘʪʝʣʴʥʦ-

ʧʦʩʪʫʧʘʪʝʣʴʥʦʤʫ ʜʚʠʞʝʥʠʶ ʦʪʩʝʯʥʦʝ ʦʪʚʝʨʩʪʠʝ ʧʝʨʝʢʨʳʚʘʝʪʩʷ, ʠ ʢʘʤʝʨʘ ʚʳʩʦʢʦʛʦ 

ʜʘʚʣʝʥʠʷ ʚʥʦʚʴ ʟʘʧʦʣʥʷʝʪʩʷ ʪʦʧʣʠʚʦʤ (D). D: ɿʘʧʦʣʥʝʥʠʝ ʪʦʧʣʠʚʦʤ; ʚʦ ʚʨʝʤʷ ʜʚʠʞʝʥʠʷ 

ʧʣʫʥʞʝʨʘ ʢ ʅʄʊ ʢʘʤʝʨʘ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ ʟʘʧʦʣʥʷʝʪʩʷ ʪʦʧʣʠʚʦʤ, ʠ ʦʪʩʝʯʥʦʝ ʦʪʚʝʨʩʪʠʝ 

ʧʝʨʝʢʨʳʚʘʝʪʩʷ. ɺʳʧʫʩʢʥʦʝ ʦʪʚʝʨʩʪʠʝ ʚ ʵʪʦʪ ʤʦʤʝʥʪ ʪʘʢʞʝ ʧʝʨʝʢʨʳʪʦ. 

ʅʄʊ ʅʄʊ 

ʅʄʊ ʅʄʊ ɺʄʊ ɺʄʊ 

ɸ. ɺʧʫʩʢʥʦʝ ʦʪʚʝʨʩʪʠʝ ʟʘʢʨʳʪʦ 

ɺ. ʅʘʛʥʝʪʘʥʠʝ ʪʦʧʣʠʚʘ 

ʉ. ʂʦʥʝʮ ʧʦʜʘʯʠ D. ʇʦʜʚʦʜ ʪʦʧʣʠʚʘ 
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ʄʝʭʘʥʠʯʝʩʢʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʚʘʣʘ ʜʚʠʛʘʪʝʣʷ 

 

 

 

 

 

 

 

ʆʙ ʘʚʪʦʤʦʙʠʣʝ ʩ ʜʠʟʝʣʴʥʳʤ ʜʚʠʛʘʪʝʣʝʤ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʦʥ ʠʤʝʝʪ ʭʦʨʦʰʠʝ ʪʷʛʦʚʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʝʩʣʠ ʜʚʠʛʘʪʝʣʴ ʚʳʧʦʣʥʷʝʪ ʚʩʝ ʢʦʤʘʥʜʳ ʚʦʜʠʪʝʣʷ, ʧʝʨʝʜʘʚʘʝʤʳʝ ʦʪ 

ʧʝʜʘʣʠ ʘʢʩʝʣʝʨʘʪʦʨʘ. ɺ ʜʠʟʝʣʴʥʳʭ ʜʚʠʛʘʪʝʣʷʭ ʚʳʧʦʣʥʝʥʠʝ ʵʪʠʭ ʫʩʣʦʚʠʡ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ 

ʨʝʛʫʣʷʪʦʨʦʤ, ʨʘʩʧʦʣʦʞʝʥʥʳʤ ʚ ʢʦʨʧʫʩʝ ʥʘʩʦʩʘ. ʋʟʝʣ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʩʦʩʪʦʠʪ ʠʟ 

ʮʝʥʪʨʦʙʝʞʥʦʛʦ ʨʝʛʫʣʷʪʦʨʘ (ʛʨʫʟʠʢʦʚ) ʠ ʨʳʯʘʞʥʦʛʦ ʤʝʭʘʥʠʟʤʘ. ʕʪʦ ʜʦʩʪʘʪʦʯʥʦ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʦʧʨʝʜʝʣʷʝʪ ʧʦʣʦʞʝʥʠʝ ʜʦʟʠʨʫʶʱʝʡ ʤʫʬʪʳ, ʟʘʜʘʚʘʷ ʪʝʤ ʩʘʤʳʤ 

ʚʝʣʠʯʠʥʳ ʭʦʜʘ ʥʘʛʥʝʪʘʥʠʷ ʠ ʮʠʢʣʦʚʦʡ ʧʦʜʘʯʠ. ʇʨʠʚʦʜʥʦʡ ʚʘʣ ʚʨʘʱʘʝʪ ʤʝʭʘʥʠʟʤ 

ʨʝʛʫʣʷʪʦʨʘ, ʢʦʪʦʨʳʡ ʩʦʩʪʦʠʪ ʠʟ ʢʦʨʧʫʩʘ ʮʝʥʪʨʦʙʝʞʥʳʭ ʛʨʫʟʦʚ ʠ ʩʘʤʠʭ ʛʨʫʟʦʚ. ʉʠʩʪʝʤʘ 

ʨʳʯʘʛʦʚ ʫʩʪʘʥʦʚʣʝʥʘ ʚ ʢʦʨʧʫʩʝ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ ʦʥʘ ʤʦʞʝʪ ʧʦʚʦʨʘʯʠʚʘʪʴʩʷ ʚʦʢʨʫʛ 

ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʦʩʠ ʚ ʢʦʨʧʫʩʝ ʨʝʛʫʣʷʪʦʨʘ. ʇʨʠ ʚʨʘʱʝʥʠʠ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʮʝʥʪʨʦʙʝʞʥʦʡ ʩʠʣʳ 

ʛʨʫʟʳ ʨʘʩʭʦʜʷʪʩʷ, ʠ ʠʭ ʨʘʜʠʘʣʴʥʦʝ ʧʝʨʝʤʝʱʝʥʠʝ ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʚ ʦʩʝʚʦʝ ʜʚʠʞʝʥʠʝ 

ʩʢʦʣʴʟʷʱʝʡ ʚʪʫʣʢʠ. ʉʠʣʘ, ʜʝʡʩʪʚʫʶʱʘʷ ʥʘ ʩʢʦʣʴʟʷʱʫʶ ʚʪʫʣʢʫ, ʠ ʝʝ ʧʦʣʦʞʝʥʠʝ ʚʣʠʷʶʪ ʥʘ 

ʨʘʙʦʪʫ ʨʳʯʘʞʥʦʛʦ ʤʝʭʘʥʠʟʤʘ ʨʝʛʫʣʷʪʦʨʘ. ʄʝʭʘʥʠʟʤ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʧʫʩʢʦʚʦʡ, ʥʘʪʷʞʥʦʡ ʠ 

ʨʝʛʫʣʠʨʦʚʦʯʥʳʡ ʨʳʯʘʛʠ. ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʫʩʠʣʠʡ ʩʢʦʣʴʟʷʱʝʡ ʚʪʫʣʢʠ ʠ ʥʝʩʢʦʣʴʢʠʭ ʧʨʫʞʠʥ 

ʦʧʨʝʜʝʣʷʝʪ ʨʝʟʫʣʴʪʠʨʫʶʱʝʝ ʧʦʣʦʞʝʥʠʝ ʨʳʯʘʞʥʦʛʦ ʤʝʭʘʥʠʟʤʘ, ʠʟʤʝʥʝʥʠʝ ʢʦʪʦʨʦʛʦ 

ʚʳʟʳʚʘʝʪ ʩʤʝʱʝʥʠʝ ʜʦʟʠʨʫʶʱʝʡ ʤʫʬʪʳ ʠ ʦʧʨʝʜʝʣʷʝʪ ʚʝʣʠʯʠʥʫ ʮʠʢʣʦʚʦʡ ʧʦʜʘʯʠ. 

ʆʩʥʦʚʥʘʷ ʬʫʥʢʮʠʷ ʚʩʝʭ ʙʝʟ ʠʩʢʣʶʯʝʥʠʷ ʨʝʛʫʣʷʪʦʨʦʚ ʩʦʩʪʦʠʪ ʚ ʦʛʨʘʥʠʯʝʥʠʠ ʤʘʢʩʠʤʘʣʴʥʦʡ 

ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʢʦʣʝʥʯʘʪʦʛʦ ʚʘʣʘ ʜʚʠʛʘʪʝʣʷ. 

ʎʝʥʪʨʦʙʝʞʥʳʝ 
ʛʨʫʟʳ 

ʈʳʯʘʛ ʫʧʨʘʚʣʝʥʠʷ (ʩʚʷʟʘʥ ʩ 
ʧʝʜʘʣʴʶ ʘʢʩʝʣʝʨʘʪʦʨʘ) 

ʇʨʫʞʠʥʘ ʨʝʛʫʣʷʪʦʨʘ 

ʉʢʦʣʴʟʷʱʘʷ ʚʪʫʣʢʘ 

ʈʝʛʫʣʠʨʦʚʦʯʥʳʡ ʨʳʯʘʛ 
ʨʝʛʫʣʷʪʦʨʘ 

ɼʦʟʠʨʫʶʱʘʷ ʤʫʬʪʘ 

ʄʝʭʘʥʠʯʝʩʢʠʝ ʪʠʧʳ 
ʨʝʛʫʣʷʪʦʨʦʚ 

A 
ɺʩʝʨʝʞʠʤʥʳʡ 
ʨʝʛʫʣʷʪʦʨ 

B 
ɼʚʫʭʨʝʞʠʤʥʳʡ 
ʨʝʛʫʣʷʪʦʨ 
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1. ʇʫʩʢʦʚʘʷ ʧʦʜʘʯʘ 
2. ʇʦʜʘʯʘ ʧʨʠ ʧʦʣʥʦʡ ʥʘʛʨʫʟʢʝ 
3. ʇʦʣʦʞʠʪʝʣʴʥʘʷ ʢʦʨʨʝʢʮʠʷ 
4. ʂʦʥʝʯʥʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦʡ ʯʘʩʪʦʪʳ 
5. ʍʦʣʦʩʪʦʡ ʭʦʜ 
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ʅʘʣʠʯʠʝ ʨʘʟʥʳʭ ʪʠʧʦʚ ʨʝʛʫʣʷʪʦʨʦʚ ʦʙʫʩʣʦʚʣʝʥʦ ʤʥʦʛʦʦʙʨʘʟʠʝʤ ʚʳʧʦʣʥʷʝʤʳʭ ʠʤʠ 

ʬʫʥʢʮʠʡ: 

ï ʈʝʛʫʣʠʨʦʚʘʥʠʝ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʭʦʣʦʩʪʦʛʦ ʭʦʜʘ: ʚ ʜʠʟʝʣʴʥʳʭ ʜʚʠʛʘʪʝʣʷʭ ʯʘʩʪʦʪʘ 

ʭʦʣʦʩʪʦʛʦ ʭʦʜʘ ʫʧʨʘʚʣʷʝʪʩʷ ʨʝʛʫʣʷʪʦʨʦʤ ʊʅɺɼ. 

ï ʈʝʛʫʣʷʪʦʨ ʤʘʢʩʠʤʘʣʴʥʦʡ ʯʘʩʪʦʪʳ ʭʦʣʦʩʪʦʛʦ ʭʦʜʘ ʊʅɺɼ: ʝʩʣʠ ʜʠʟʝʣʴʥʳʡ ʜʚʠʛʘʪʝʣʴ 

ʧʨʠ ʧʦʣʥʦʡ ʥʘʛʨʫʟʢʝ ʠ ʥʘʞʘʪʦʡ ʧʝʜʘʣʠ ʘʢʩʝʣʝʨʘʪʦʨʘ ʨʘʟʛʨʫʞʘʝʪʩʷ, ʯʘʩʪʦʪʘ 

ʚʨʘʱʝʥʠʷ ʢʦʣʝʥʯʘʪʦʛʦ ʚʘʣʘ ʜʦʣʞʥʘ ʧʦʜʥʷʪʴʩʷ ʪʦʣʴʢʦ ʜʦ ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʦʡ 

ʧʨʠ ʭʦʣʦʩʪʦʤ ʭʦʜʝ ʚʝʣʠʯʠʥʳ. ɺ ʨʝʛʫʣʷʪʦʨʝ ʵʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʧʫʪʝʤ ʧʝʨʝʤʝʱʝʥʠʷ 

ʜʦʟʠʨʫʶʱʝʡ ʤʫʬʪʳ ʚ ʥʘʧʨʘʚʣʝʥʠʠ çʦʩʪʘʥʦʚʘè, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʮʠʢʣʦʚʦʡ 

ʧʦʜʘʯʠ. 

ï ʈʝʛʫʣʠʨʦʚʘʥʠʝ ʧʨʦʤʝʞʫʪʦʯʥʦʡ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ: ʚʩʝʨʝʞʠʤʥʳʝ ʨʝʛʫʣʷʪʦʨʳ ʪʘʢʞʝ 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʧʨʦʤʝʞʫʪʦʯʥʦʡ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ. ʏʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ 

ʜʚʠʛʘʪʝʣʷ ʚ ʜʠʘʧʘʟʦʥʝ ʤʝʞʜʫ ʤʘʢʩʠʤʘʣʴʥʳʤ ʠ ʤʠʥʠʤʘʣʴʥʳʤ ʟʥʘʯʝʥʠʝʤ ʤʦʛʫʪ 

ʨʝʛʫʣʠʨʦʚʘʪʴʩʷ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʧʨʝʜʝʣʘʭ. 

 

ʈʝʛʫʣʷʪʦʨ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʚʳʧʦʣʥʷʝʪ ʜʨʫʛʠʝ ʫʧʨʘʚʣʷʶʱʠʝ ʬʫʥʢʮʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʠʟʤʝʥʝʥʠʝ 

ʮʠʢʣʦʚʦʡ ʧʦʜʘʯʠ ʧʨʠ ʧʦʣʥʦʡ ʥʘʛʨʫʟʢʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʯʘʩʪʦʪʦʡ ʚʨʘʱʝʥʠʷ ʜʚʠʛʘʪʝʣʷ 

(ʦʙʝʩʧʝʯʝʥʠʝ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʢʦʨʨʝʢʮʠʠ). 

 

ʃʝʛʢʦʚʳʝ ʘʚʪʦʤʦʙʠʣʠ ʦʙʳʯʥʦ ʦʙʦʨʫʜʦʚʘʥʳ ʨʝʛʫʣʷʪʦʨʦʤ, ʩʦʯʝʪʘʶʱʠʤ ʚ ʩʝʙʝ ʬʫʥʢʮʠʠ 

ʚʩʝʨʝʞʠʤʥʦʛʦ ʠ ʜʚʫʭʨʝʞʠʤʥʦʛʦ. 

ʎʝʥʪʨʦʙʝʞʥʳʝ 
ʛʨʫʟʳ 

ʈʳʯʘʛ ʫʧʨʘʚʣʝʥʠʷ (ʩʚʷʟʘʥ ʩ 
ʧʝʜʘʣʴʶ ʘʢʩʝʣʝʨʘʪʦʨʘ) 

ʇʨʫʞʠʥʘ ʨʝʛʫʣʷʪʦʨʘ 

ʉʢʦʣʴʟʷʱʘʷ ʚʪʫʣʢʘ 

ʈʝʛʫʣʠʨʦʚʦʯʥʳʡ ʨʳʯʘʛ 
ʨʝʛʫʣʷʪʦʨʘ 

ɼʦʟʠʨʫʶʱʘʷ ʤʫʬʪʘ 

ʄʝʭʘʥʠʯʝʩʢʠʝ ʪʠʧʳ 
ʨʝʛʫʣʷʪʦʨʦʚ 

A 
ɺʩʝʨʝʞʠʤʥʳʡ 
ʨʝʛʫʣʷʪʦʨ 

B 
ɼʚʫʭʨʝʞʠʤʥʳʡ 
ʨʝʛʫʣʷʪʦʨ 
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ʏʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ 

ʢʦʣʝʥʯʘʪʦʛʦ ʚʘʣʘ 
ʜʚʠʛʘʪʝʣʷ 

ʦʙ/ʤʠʥ 

1. ʇʫʩʢʦʚʘʷ ʧʦʜʘʯʘ 
2. ʇʦʜʘʯʘ ʧʨʠ ʧʦʣʥʦʡ ʥʘʛʨʫʟʢʝ 
3. ʇʦʣʦʞʠʪʝʣʴʥʘʷ ʢʦʨʨʝʢʮʠʷ 
4. ʂʦʥʝʯʥʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦʡ ʯʘʩʪʦʪʳ 
5. ʍʦʣʦʩʪʦʡ ʭʦʜ 
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ɺʩʝʨʝʞʠʤʥʳʡ ʨʝʛʫʣʷʪʦʨ, ʧʫʩʢ ʠ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʭʦʣʦʩʪʦʛʦ ʭʦʜʘ 

 

 

 
 ʇʫʩʢ ʜʚʠʛʘʪʝʣʷ ʍʦʣʦʩʪʦʡ ʭʦʜ 

 

 

ɺʩʝʨʝʞʠʤʥʳʡ ʨʝʛʫʣʷʪʦʨ ʨʝʛʫʣʠʨʫʝʪ ʯʘʩʪʦʪʫ ʚʨʘʱʝʥʠʷ ʢʦʣʝʥʯʘʪʦʛʦ ʚʘʣʘ ʜʚʠʛʘʪʝʣʷ ʚ 

ʜʠʘʧʘʟʦʥʝ ʤʝʞʜʫ ʦʙʦʨʦʪʘʤʠ ʭʦʣʦʩʪʦʛʦ ʭʦʜʘ ʠ ʤʘʢʩʠʤʘʣʴʥʳʤʠ ʦʙʦʨʦʪʘʤʠ. 

 

ʇʫʩʢ ʜʚʠʛʘʪʝʣʷ 

ʇʨʠ ʥʝʨʘʙʦʪʘʶʱʝʤ ʜʚʠʛʘʪʝʣʝ ʮʝʥʪʨʦʙʝʞʥʳʝ ʛʨʫʟʳ (1) ʠ ʩʢʦʣʴʟʷʱʘʷ ʚʪʫʣʢʘ (2) ʥʘʭʦʜʷʪʩʷ ʚ 

ʩʚʦʝʤ ʧʝʨʚʦʥʘʯʘʣʴʥʦʤ ʧʦʣʦʞʝʥʠʠ. ʇʫʩʢʦʚʦʡ ʨʳʯʘʛ ʦʪʪʷʥʫʪ ʧʫʩʢʦʚʦʡ ʧʨʫʞʠʥʦʡ (5) ʚ 

ʧʦʣʦʞʝʥʠʝ ʧʫʩʢʘ ʠ ʧʦʚʦʨʘʯʠʚʘʝʪʩʷ ʥʘ ʦʩʠ ʄ2. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʜʦʟʠʨʫʶʱʘʷ ʤʫʬʪʘ (6) ʥʘ 

ʧʣʫʥʞʝʨʝ-ʨʘʩʧʨʝʜʝʣʠʪʝʣʝ ʫʜʝʨʞʠʚʘʝʪʩʷ ʚ ʧʦʣʦʞʝʥʠʠ ʧʫʩʢʦʚʦʡ ʧʦʜʘʯʠ ʥʠʞʥʠʤ ʰʘʨʥʠʨʥʳʤ 

ʢʦʥʮʦʤ ʥʘʞʠʤʥʦʛʦ ʨʳʯʘʛʘ (4). ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʧʣʫʥʞʝʨ (8) ʩʦʚʝʨʰʘʝʪ ʙʦʣʴʰʦʡ ʨʘʙʦʯʠʡ 

ʭʦʜ (= ʤʘʢʩʠʤʘʣʴʥʦʡ ʮʠʢʣʦʚʦʡ ʧʦʜʘʯʝ), ʧʨʝʞʜʝ ʯʝʤ ʦʪʢʨʦʝʪʩʷ ʦʪʩʝʯʥʦʝ ʦʪʚʝʨʩʪʠʝ (7) ʠ 

ʟʘʢʦʥʯʠʪʩʷ ʧʨʦʮʝʩʩ ʥʘʛʥʝʪʘʥʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʧʫʩʢʝ ʜʚʠʛʘʪʝʣʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ 

ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʧʫʩʢʦʚʘʷ ʧʦʜʘʯʘ, ʨʘʚʥʘʷ ʤʘʢʩʠʤʘʣʴʥʦʡ ʮʠʢʣʦʚʦʡ ʧʦʜʘʯʝ. ʈʝʛʫʣʠʨʦʚʦʯʥʳʡ 

ʨʳʯʘʛ ʤʦʞʝʪ ʢʘʯʘʪʴʩʷ ʚ ʢʦʨʧʫʩʝ ʊʅɺɼ. ʆʥ ʤʦʞʝʪ ʜʦʭʦʜʠʪʴ ʜʦ ʚʠʥʪʘ ʦʛʨʘʥʠʯʠʪʝʣʷ 

ʤʘʢʩʠʤʘʣʴʥʦʡ ʧʦʜʘʯʠ. ʇʫʩʢʦʚʦʡ ʨʳʯʘʛ (4) ʠ ʥʘʪʷʞʥʦʡ ʨʳʯʘʛ (3) ʪʦʯʥʦ ʪʘʢ ʞʝ ʤʦʛʫʪ ʢʘʯʘʪʴʩʷ 

ʥʘ ʨʝʛʫʣʠʨʦʚʦʯʥʦʤ ʨʳʯʘʛʝ. ʇʫʩʢʦʚʦʡ ʨʳʯʘʛ (4) ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʠʤʝʝʪ ʰʘʨʦʚʦʡ ʧʘʣʝʮ, 

ʢʦʪʦʨʳʡ ʩʦʝʜʠʥʝʥ ʩ ʜʦʟʠʨʫʶʱʝʡ ʤʫʬʪʦʡ ʥʘ ʧʣʫʥʞʝʨʝ. ʂ ʚʝʨʭʥʝʤʫ ʢʦʥʮʫ ʨʳʯʘʛʘ 

ʧʨʠʢʨʝʧʣʝʥʘ ʧʫʩʢʦʚʘʷ ʧʨʫʞʠʥʘ (5). ʅʘ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʥʘʪʷʞʥʦʛʦ ʨʳʯʘʛʘ (3) ʟʘʢʨʝʧʣʝʥ 

ʫʜʝʨʞʠʚʘʶʱʠʡ ʧʘʣʝʮ (15), ʥʘ ʢʦʪʦʨʳʡ ʥʘʜʝʪʘ ʧʨʫʞʠʥʘ ʭʦʣʦʩʪʦʛʦ ʭʦʜʘ (14). ʂʨʦʤʝ ʪʦʛʦ, ʢ 

ʵʪʦʤʫ ʞʝ ʧʘʣʴʮʫ ʢʨʝʧʠʪʩʷ ʧʨʫʞʠʥʘ ʨʝʛʫʣʷʪʦʨʘ (13). ʇʨʦʤʝʞʫʪʦʯʥʳʡ ʨʳʯʘʛ (11) ʠ ʨʳʯʘʛ 

ʫʧʨʘʚʣʝʥʠʷ (10) ʩʚʷʟʘʥʳ ʯʝʨʝʟ ʚʘʣʠʢ (12) ʨʳʯʘʛʘ ʫʧʨʘʚʣʝʥʠʷ. ʋʞʝ ʤʘʣʦʡ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ 

ʢʦʣʝʥʯʘʪʦʛʦ ʚʘʣʘ ʜʦʩʪʘʪʦʯʥʦ, ʯʪʦʙʳ ʩʢʦʣʴʟʷʱʘʷ ʚʪʫʣʢʘ ʜʚʠʥʫʣʘʩʴ ʚʧʝʨʝʜ, ʧʨʦʪʠʚ ʜʝʡʩʪʚʠʷ 

ʧʫʩʢʦʚʦʡ ʧʨʫʞʠʥʳ, ʥʘ ʨʘʩʩʪʦʷʥʠʝ çʘè. ʇʫʩʢʦʚʦʡ ʨʳʯʘʛ ʧʦʚʦʨʘʯʠʚʘʝʪʩʷ ʥʘ ʦʩʠ ʄ2, 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʫʤʝʥʴʰʘʷ ʮʠʢʣʦʚʫʶ ʧʦʜʘʯʫ ʪʦʧʣʠʚʘ ʜʦ ʚʝʣʠʯʠʥʳ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ 

ʭʦʣʦʩʪʦʤʫ ʭʦʜʫ. 
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 ʇʫʩʢ ʜʚʠʛʘʪʝʣʷ ʍʦʣʦʩʪʦʡ ʭʦʜ 

 

 

 

ʈʝʛʫʣʠʨʦʚʘʥʠʝ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʭʦʣʦʩʪʦʛʦ ʭʦʜʘ 

ʇʨʠ ʨʘʙʦʪʘʶʱʝʤ ʜʚʠʛʘʪʝʣʝ ʠ ʦʪʧʫʱʝʥʥʦʡ ʧʝʜʘʣʠ ʘʢʩʝʣʝʨʘʪʦʨʘ ʨʳʯʘʛ ʫʧʨʘʚʣʝʥʠʷ 

ʥʘʭʦʜʠʪʩʷ ʚ ʧʦʣʦʞʝʥʠʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʭʦʣʦʩʪʦʤʫ ʭʦʜʫ, ʠ ʫʧʠʨʘʝʪʩʷ ʚ ʚʠʥʪ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʭʦʣʦʩʪʦʛʦ ʭʦʜʘ (9). ʏʘʩʪʦʪʘ ʭʦʣʦʩʪʦʛʦ ʭʦʜʘ ʚʳʙʠʨʘʝʪʩʷ 

ʪʘʢ, ʯʪʦʙʳ ʜʚʠʛʘʪʝʣʴ ʚ ʥʝʥʘʛʨʫʞʝʥʥʦʤ ʠʣʠ ʤʘʣʦʥʘʛʨʫʞʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ ʨʘʙʦʪʘʣ ʫʩʪʦʡʯʠʚʦ. 

ʈʝʛʫʣʠʨʦʚʘʥʠʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʫʞʠʥʦʡ ʭʦʣʦʩʪʦʛʦ ʭʦʜʘ, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʥʘ 

ʫʜʝʨʞʠʚʘʶʱʝʤ ʧʘʣʴʮʝ, ʢʦʪʦʨʘʷ ʜʝʡʩʪʚʫʝʪ ʧʨʦʪʠʚ ʮʝʥʪʨʦʙʝʞʥʦʡ ʩʠʣʳ ʛʨʫʟʦʚ. ʕʪʦʪ ʙʘʣʘʥʩ 

ʩʠʣ ʦʧʨʝʜʝʣʷʝʪ ʧʦʣʦʞʝʥʠʝ ʜʦʟʠʨʫʶʱʝʡ ʤʫʬʪʳ ʨʝʛʫʣʷʪʦʨʘ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʦʪʩʝʯʥʦʤʫ 

ʦʪʚʝʨʩʪʠʶ ʚ ʧʣʫʥʞʝʨʝ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʜʣʠʪʝʣʴʥʦʩʪʴ ʬʘʟʳ ʥʘʛʥʝʪʘʥʠʷ. ʇʨʠ ʯʘʩʪʦʪʘʭ 

ʚʨʘʱʝʥʠʷ ʚʳʰʝ ʭʦʣʦʩʪʦʛʦ ʭʦʜʘ ʧʨʫʞʠʥʘ ʩʞʠʤʘʝʪʩʷ ʠ ʧʝʨʝʩʪʘʝʪ ʜʝʡʩʪʚʦʚʘʪʴ. ɹʣʘʛʦʜʘʨʷ 

ʟʘʢʨʝʧʣʝʥʠʶ ʧʨʫʞʠʥʳ ʥʘ ʢʦʨʧʫʩʝ ʨʝʛʫʣʷʪʦʨʘ ʤʦʞʥʦ ʦʪʨʝʛʫʣʠʨʦʚʘʪʴ ʨʝʞʠʤ ʭʦʣʦʩʪʦʛʦ ʭʦʜʘ 

ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʧʦʣʦʞʝʥʠʷ ʧʝʜʘʣʠ ʘʢʩʝʣʝʨʘʪʦʨʘ. ʆʥ ʤʦʞʝʪ ʙʳʪʴ ʫʚʝʣʠʯʝʥ ʠʣʠ ʫʤʝʥʴʰʝʥ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʠʣʠ ʥʘʛʨʫʟʢʠ. 
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ɺʩʝʨʝʞʠʤʥʳʡ ʨʝʛʫʣʷʪʦʨ, ʨʘʙʦʪʘ ʧʦʜ ʥʘʛʨʫʟʢʦʡ 
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ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ 
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ʧʨʠ ʩʥʠʞʝʥʠʠ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ 

 

 

ʇʨʠ ʨʘʙʦʪʝ ʚ ʨʝʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʨʳʯʘʛ ʫʧʨʘʚʣʝʥʠʷ (10) ʟʘʥʠʤʘʝʪ ʦʧʨʝʜʝʣʝʥʥʦʝ ʧʦʣʦʞʝʥʠʝ 

ʜʣʷ ʢʘʞʜʦʡ ʟʘʜʘʥʥʦʡ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʚʘʣʘ ʜʚʠʛʘʪʝʣʷ ʠʣʠ ʩʢʦʨʦʩʪʠ ʘʚʪʦʤʦʙʠʣʷ. 

ʇʦʣʦʞʝʥʠʝ ʨʳʯʘʛʘ ʫʧʨʘʚʣʝʥʠʷ ʚʦʜʠʪʝʣʴ ʟʘʜʘʝʪ ʥʘʞʘʪʠʝʤ ʥʘ ʧʝʜʘʣʴ ʘʢʩʝʣʝʨʘʪʦʨʘ. ʇʨʠ 

ʯʘʩʪʦʪʝ ʚʨʘʱʝʥʠʷ ʚʳʰʝ ʭʦʣʦʩʪʦʛʦ ʭʦʜʘ ʧʨʫʞʠʥʳ ʧʫʩʢʦʚʦʡ ʧʦʜʘʯʠ (5) ʠ ʭʦʣʦʩʪʦʛʦ ʭʦʜʘ (14) 

ʩʞʘʪʳ ʠ ʥʝ ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʷ ʥʘ ʨʘʙʦʪʫ ʨʝʛʫʣʷʪʦʨʘ. ʊʝʧʝʨʴ ʵʪʘ ʬʫʥʢʮʠʷ ʧʝʨʝʭʦʜʠʪ ʢ 

ʧʨʫʞʠʥʝ ʨʝʛʫʣʷʪʦʨʘ (13). ʅʘʞʠʤʘʷ ʥʘ ʧʝʜʘʣʴ ʘʢʩʝʣʝʨʘʪʦʨʘ, ʚʦʜʠʪʝʣʴ ʧʝʨʝʤʝʱʘʝʪ ʨʳʯʘʛ 

ʫʧʨʘʚʣʝʥʠʷ (10) ʚ ʧʦʣʦʞʝʥʠʝ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʞʝʣʘʝʤʦʡ (ʙʦʣʝʝ ʚʳʩʦʢʦʡ) ʩʢʦʨʦʩʪʠ 

ʘʚʪʦʤʦʙʠʣʷ. ɺʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ ʜʝʡʩʪʚʠʷ ʧʨʫʞʠʥʘ ʨʝʛʫʣʷʪʦʨʘ (13) ʥʘʛʨʫʞʘʝʪʩʷ ʥʘ 

ʦʧʨʝʜʝʣʝʥʥʫʶ ʚʝʣʠʯʠʥʫ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʠʣʘ ʜʝʡʩʪʚʠʷ ʧʨʫʞʠʥʳ ʩʪʘʥʦʚʠʪʩʷ ʙʦʣʴʰʝ, ʯʝʤ 

ʮʝʥʪʨʦʙʝʞʥʘʷ ʩʠʣʘ ʛʨʫʟʦʚ (1). ʇʫʩʢʦʚʦʡ (4) ʠ ʥʘʪʷʞʥʦʡ (3) ʨʳʯʘʛʠ ʠʟʤʝʥʷʶʪ ʩʚʦʝ 

ʧʦʣʦʞʝʥʠʝ, ʧʦʚʦʨʘʯʠʚʘʷʩʴ ʚʦʢʨʫʛ ʪʦʯʢʠ ʄ2. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʛʝʦʤʝʪʨʠʝʡ ʩʚʷʟʫʶʱʠʭ 

ʵʣʝʤʝʥʪʦʚ ʜʦʟʠʨʫʶʱʘʷ ʤʫʬʪʘ (6) ʧʝʨʝʤʝʱʘʝʪʩʷ ʚ ʧʦʣʦʞʝʥʠʝ ʫʚʝʣʠʯʝʥʠʷ ʧʦʜʘʯʠ ʪʦʧʣʠʚʘ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚʝʣʠʯʠʥʘ ʮʠʢʣʦʚʦʡ ʧʦʜʘʯʠ ʠ ʧʦʚʳʰʘʝʪʩʷ ʯʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ 

ʜʚʠʛʘʪʝʣʷ. ʎʝʥʪʨʦʙʝʞʥʳʝ ʛʨʫʟʳ (1) ʩʦʟʜʘʶʪ ʙʦʣʴʰʦʝ ʫʩʠʣʠʝ, ʢʦʪʦʨʦʝ ʯʝʨʝʟ ʩʢʦʣʴʟʷʱʫʶ 

ʚʪʫʣʢʫ (2) ʧʨʦʪʠʚʦʜʝʡʩʪʚʫʝʪ ʫʩʠʣʠʶ ʧʨʫʞʠʥʳ ʨʝʛʫʣʷʪʦʨʘ (13). ɼʦʟʠʨʫʶʱʘʷ ʤʫʬʪʘ (6) 

ʦʩʪʘʝʪʩʷ ʚ ʧʦʣʦʞʝʥʠʠ ʧʦʣʥʦʡ ʥʘʛʨʫʟʢʠ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʩʦʭʨʘʥʷʝʪʩʷ ʨʘʚʥʦʚʝʩʠʝ ʵʪʠʭ 

ʫʩʠʣʠʡ. ɽʩʣʠ ʯʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ ʚʥʦʚʴ ʧʦʚʳʰʘʝʪʩʷ, ʛʨʫʟʳ (1) ʨʘʩʭʦʜʷʪʩʷ, ʠ ʩʠʣʘ 

ʚʦʟʜʝʡʩʪʚʠʷ ʩʢʦʣʴʟʷʱʝʡ ʚʪʫʣʢʠ (2) ʧʨʝʦʜʦʣʝʚʘʝʪ ʩʠʣʫ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʧʨʫʞʠʥʳ. ʀʟ-ʟʘ ʵʪʦʛʦ 

ʧʫʩʢʦʚʦʡ (4) ʠ ʥʘʪʷʞʥʦʡ (3) ʨʳʯʘʛʠ ʧʦʚʦʨʘʯʠʚʘʶʪʩʷ ʚʦʢʨʫʛ ʩʚʦʝʡ ʦʙʱʝʡ ʦʩʠ ʄ2 ʠ ʩʜʚʠʛʘʶʪ 

ʜʦʟʠʨʫʶʱʫʶ ʤʫʬʪʫ (6) ʚ ʧʦʣʦʞʝʥʠʝ ʦʩʪʘʥʦʚʢʠ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ ʵʪʦ ʧʨʠʚʦʜʠʪ ʢ ʙʦʣʝʝ 

ʨʘʥʥʝʤʫ ʦʪʢʨʳʪʠʶ ʧʝʨʝʧʫʩʢʥʦʛʦ ʦʪʚʝʨʩʪʠʷ (7) ʚ ʧʣʫʥʞʝʨʝ. ɺʝʣʠʯʠʥʘ ʮʠʢʣʦʚʦʡ ʧʦʜʘʯʠ 

ʤʦʞʝʪ ʫʤʝʥʴʰʠʪʴʩʷ ʚʧʣʦʪʴ ʜʦ ʥʫʣʝʚʦʛʦ ʟʥʘʯʝʥʠʷ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʯʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ 

ʜʚʠʛʘʪʝʣʷ ʦʛʨʘʥʠʯʠʪʩʷ. 
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ʇʦʢʘ ʜʚʠʛʘʪʝʣʴ ʥʝ ʧʝʨʝʛʨʫʞʝʥ, ʢʘʞʜʦʤʫ ʧʦʣʦʞʝʥʠʶ ʨʳʯʘʛʘ ʫʧʨʘʚʣʝʥʠʷ (10) ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʦʧʨʝʜʝʣʝʥʥʳʡ ʜʠʘʧʘʟʦʥ ʯʘʩʪʦʪ ʚʨʘʱʝʥʠʷ ʤʝʞʜʫ ʧʦʣʥʦʡ ʠ ʥʫʣʝʚʦʡ ʥʘʛʨʫʟʢʦʡ. ʆʪʩʶʜʘ 

ʩʣʝʜʫʝʪ, ʯʪʦ ʨʝʛʫʣʷʪʦʨ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʚ ʨʘʤʢʘʭ ʩʚʦʝʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʜʜʝʨʞʠʚʘʝʪ 

ʯʘʩʪʦʪʫ ʚʨʘʱʝʥʠʷ ʜʚʠʛʘʪʝʣʷ. ɽʩʣʠ ʥʘʛʨʫʟʢʘ (ʥʘʧʨʠʤʝʨ, ʥʘ ʧʦʜʲʝʤʝ) ʪʘʢ ʚʝʣʠʢʘ, ʯʪʦ 

ʜʦʟʠʨʫʶʱʘʷ ʤʫʬʪʘ ʥʘʭʦʜʠʪʩʷ ʚ ʧʦʣʦʞʝʥʠʠ ʧʦʣʥʦʡ ʥʘʛʨʫʟʢʠ, ʘ ʯʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ ʧʘʜʘʝʪ, 

ʟʥʘʯʠʪ ʚʝʣʠʯʠʥʘ ʮʠʢʣʦʚʦʡ ʧʦʜʘʯʠ ʪʦʧʣʠʚʘ ʙʦʣʴʰʝ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʫʚʝʣʠʯʝʥʘ. ɼʚʠʛʘʪʝʣʴ 

ʧʝʨʝʛʨʫʞʝʥ, ʠ ʚʦʜʠʪʝʣʶ ʩʣʝʜʫʝʪ ʚʢʣʶʯʠʪʴ ʧʦʥʠʞʝʥʥʫʶ ʧʝʨʝʜʘʯʫ. 

 

ʊʦʨʤʦʞʝʥʠʝ ʜʚʠʛʘʪʝʣʝʤ 

ʇʨʠ ʜʚʠʞʝʥʠʠ ʥʘ ʩʧʫʩʢʝ ʢʦʣʝʥʯʘʪʳʡ ʚʘʣ ʧʨʠʚʦʜʠʪʩʷ ʚʦ ʚʨʘʱʝʥʠʝ ʦʪ ʪʨʘʥʩʤʠʩʩʠʠ 

ʘʚʪʦʤʦʙʠʣʷ, ʠ ʝʛʦ ʯʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ ʩʪʨʝʤʠʪʩʷ ʫʚʝʣʠʯʠʪʴʩʷ. ɺʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ ʛʨʫʟʳ (1) 

ʨʘʩʭʦʜʷʪʩʷ ʠ ʩʢʦʣʴʟʷʱʘʷ ʚʪʫʣʢʘ (2) ʜʘʚʠʪ ʥʘ ʧʫʩʢʦʚʦʡ (4) ʠ ʥʘʪʷʞʥʦʡ (3) ʨʳʯʘʛʠ. ʆʥʠ 

ʠʟʤʝʥʷʶʪ ʩʚʦʝ ʧʦʣʦʞʝʥʠʝ ʠ ʩʜʚʠʛʘʶʪ ʜʦʟʠʨʫʶʱʫʶ ʤʫʬʪʫ (6) ʚ ʧʦʣʦʞʝʥʠʝ ʤʝʥʴʰʝʡ 

ʮʠʢʣʦʚʦʡ ʧʦʜʘʯʠ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʦʥʘ ʥʝ ʩʪʘʥʝʪ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʠʟʤʝʥʠʚʰʠʤʩʷ ʜʦʨʦʞʥʳʤ 

ʫʩʣʦʚʠʷʤ. ɺ ʧʨʝʜʝʣʴʥʦʤ ʩʣʫʯʘʝ ʚʝʣʠʯʠʥʘ ʧʦʜʘʯʠ ʫʤʝʥʴʰʠʪʩʷ ʜʦ ʥʫʣʷ. ɺ ʨʘʙʦʪʝ 

ʚʩʝʨʝʞʠʤʥʦʛʦ ʨʝʛʫʣʷʪʦʨʘ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʵʪʦ ʤʦʞʝʪ ʩʣʫʯʠʪʴʩʷ ʧʨʠ ʣʶʙʦʤ ʧʦʣʦʞʝʥʠʠ 

ʨʳʯʘʛʘ ʫʧʨʘʚʣʝʥʠʷ (10), ʝʩʣʠ ʥʘʛʨʫʟʢʘ ʠʣʠ ʯʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ ʧʦ ʢʘʢʠʤ-ʣʠʙʦ ʧʨʠʯʠʥʘʤ 

ʠʟʤʝʥʷʪʩʷ ʪʘʢ ʩʠʣʴʥʦ, ʯʪʦ ʜʦʟʠʨʫʶʱʘʷ ʤʫʬʪʘ (6) ʧʝʨʝʭʦʜʠʪ ʚ ʢʨʘʡʥʝʝ ʧʦʣʦʞʝʥʠʝ 

ʤʘʢʩʠʤʘʣʴʥʦʡ ʠʣʠ ʤʠʥʠʤʘʣʴʥʦʡ ʧʦʜʘʯʠ ʪʦʧʣʠʚʘ. 
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ɼʚʫʭʨʝʞʠʤʥʳʡ ʨʝʛʫʣʷʪʦʨ ʨʝʛʫʣʠʨʫʝʪ ʪʦʣʴʢʦ ʯʘʩʪʦʪʫ ʚʨʘʱʝʥʠʷ ʭʦʣʦʩʪʦʛʦ ʭʦʜʘ ʠ 

ʤʘʢʩʠʤʘʣʴʥʫʶ ʯʘʩʪʦʪʫ ʚʨʘʱʝʥʠʷ. ɺ ʜʠʘʧʘʟʦʥʝ ʤʝʞʜʫ ʥʠʤʠ ʯʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ ʟʘʜʘʝʪʩʷ 

ʧʦʣʦʞʝʥʠʝʤ ʧʝʜʘʣʠ ʘʢʩʝʣʝʨʘʪʦʨʘ. ʄʝʭʘʥʠʟʤ ʨʝʛʫʣʷʪʦʨʘ, ʚʢʣʶʯʘʶʱʠʡ ʮʝʥʪʨʦʙʝʞʥʳʝ ʛʨʫʟʳ 

(1) ʠ ʩʠʩʪʝʤʫ ʨʳʯʘʛʦʚ, ʘʥʘʣʦʛʠʯʝʥ ʤʝʭʘʥʠʟʤʫ ʚʩʝʨʝʞʠʤʥʦʛʦ ʨʝʛʫʣʷʪʦʨʘ. ʆʩʥʦʚʥʦʝ ʦʪʣʠʯʠʝ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʢʦʥʩʪʨʫʢʮʠʠ ʧʨʫʞʠʥʳ ʨʝʛʫʣʷʪʦʨʘ (4) ʠ ʝʝ ʫʩʪʘʥʦʚʢʠ. ʆʥʘ ʨʘʙʦʪʘʝʪ ʥʘ ʩʞʘʪʠʝ, 

ʘ ʥʝ ʥʘ ʨʘʩʪʷʞʝʥʠʝ ʠ ʠʤʝʝʪ ʥʘʧʨʘʚʣʷʶʱʠʡ ʵʣʝʤʝʥʪ. ʉʚʷʟʴ ʤʝʞʜʫ ʥʘʪʷʞʥʳʤ ʨʳʯʘʛʦʤ (9) ʠ 

ʧʨʫʞʠʥʦʡ ʨʝʛʫʣʷʪʦʨʘ (4) ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʦʛʨʘʥʠʯʠʪʝʣʝʤ ʭʦʜʘ (6) ʥʘʪʷʞʥʦʛʦ ʨʳʯʘʛʘ. 

 

ʇʫʩʢ ʜʚʠʛʘʪʝʣʷ 

ʇʨʠ ʥʝʨʘʙʦʪʘʶʱʝʤ ʜʚʠʛʘʪʝʣʝ ʮʝʥʪʨʦʙʝʞʥʳʝ ʛʨʫʟʳ (1) ʥʝʧʦʜʚʠʞʥʳ, ʠ ʩʢʦʣʴʟʷʱʘʷ ʚʪʫʣʢʘ 

(14) ʥʘʭʦʜʠʪʩʷ ʚ ʠʩʭʦʜʥʦʤ ʧʦʣʦʞʝʥʠʠ. ʇʫʩʢʦʚʘʷ ʧʨʫʞʠʥʘ (11) ʯʝʨʝʟ ʧʫʩʢʦʚʦʡ ʨʳʯʘʛ (8) ʠ 

ʩʢʦʣʴʟʷʱʫʶ ʚʪʫʣʢʫ (14) ʨʝʛʫʣʷʪʦʨʘ ʜʘʚʠʪ ʥʘ ʮʝʥʪʨʦʙʝʞʥʳʝ ʛʨʫʟʳ (1) ʚ ʩʪʦʨʦʥʫ ʠʭ 

ʩʭʦʞʜʝʥʠʷ. ɼʦʟʠʨʫʶʱʘʷ ʤʫʬʪʘ (12) ʥʘʭʦʜʠʪʩʷ ʥʘ ʧʣʫʥʞʝʨʝ-ʨʘʩʧʨʝʜʝʣʠʪʝʣʝ (16) ʚ ʧʦʟʠʮʠʠ 

ʧʫʩʢʦʚʦʡ ʧʦʜʘʯʠ. 
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ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ 
ʈʘʙʦʪʘ ʨʝʛʫʣʷʪʦʨʘ  

ʧʨʠ ʩʥʠʞʝʥʠʠ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ 

 

 

 

ʈʝʛʫʣʠʨʦʚʘʥʠʝ ʭʦʣʦʩʪʦʛʦ ʭʦʜʘ 

ʇʦʩʣʝ ʧʫʩʢʘ ʜʚʠʛʘʪʝʣʷ ʧʨʠ ʦʪʧʫʱʝʥʥʦʡ ʧʝʜʘʣʠ ʘʢʩʝʣʝʨʘʪʦʨʘ ʨʳʯʘʛ ʫʧʨʘʚʣʝʥʠʷ (2) ʧʦʜ 

ʜʝʡʩʪʚʠʝʤ ʚʦʟʚʨʘʪʥʦʡ ʧʨʫʞʠʥʳ ʧʝʨʝʤʝʱʘʝʪʩʷ ʚ ʧʦʣʦʞʝʥʠʝ ʭʦʣʦʩʪʦʛʦ ʭʦʜʘ. ʇʨʠ 

ʧʦʚʳʰʝʥʠʠ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʮʝʥʪʨʦʙʝʞʥʘʷ ʩʠʣʘ ʛʨʫʟʦʚ (1) ʚʦʟʨʘʩʪʘʝʪ, ʠ ʠʭ ʚʳʩʪʫʧʳ 

ʩʤʝʱʘʶʪ ʩʢʦʣʴʟʷʱʫʶ ʚʪʫʣʢʫ (14) ʧʨʦʪʠʚ ʜʝʡʩʪʚʠʷ ʧʫʩʢʦʚʦʛʦ ʨʳʯʘʛʘ (8). ʈʝʛʫʣʠʨʦʚʘʥʠʝ 

ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʧʨʦʠʩʭʦʜʠʪ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʧʨʫʞʠʥʳ ʭʦʣʦʩʪʦʛʦ ʭʦʜʘ (7), ʜʘʚʷʱʝʡ ʥʘ 

ʥʘʪʷʞʥʦʡ ʨʳʯʘʛ (9). ʇʦʚʦʨʦʪʦʤ ʧʫʩʢʦʚʦʛʦ ʨʳʯʘʛʘ (8) ʜʦʟʠʨʫʶʱʘʷ ʤʫʬʪʘ (12) ʧʨʦʜʚʠʛʘʝʪʩʷ ʚ 

ʥʘʧʨʘʚʣʝʥʠʠ ʤʝʥʴʰʝʡ ʮʠʢʣʦʚʦʡ ʧʦʜʘʯʠ. ʇʨʠ ʵʪʦʤ ʝʝ ʧʦʣʦʞʝʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʦʯʢʝ 

ʨʘʚʥʦʚʝʩʠʷ ʩʠʣ ʧʨʫʞʠʥʳ ʠ ʛʨʫʟʦʚ. 
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ʈʘʙʦʪʘ ʨʝʛʫʣʷʪʦʨʘ  

ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ 
ʈʘʙʦʪʘ ʨʝʛʫʣʷʪʦʨʘ  

ʧʨʠ ʩʥʠʞʝʥʠʠ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ 

 

 

 

ʈʘʙʦʪʘ ʧʦʜ ʥʘʛʨʫʟʢʦʡ 

ʂʦʛʜʘ ʚʦʜʠʪʝʣʴ ʥʘʞʠʤʘʝʪ ʥʘ ʧʝʜʘʣʴ ʘʢʩʝʣʝʨʘʪʦʨʘ, ʨʳʯʘʛ ʫʧʨʘʚʣʝʥʠʷ (2) ʧʝʨʝʤʝʱʘʝʪʩʷ ʥʘ 

ʦʧʨʝʜʝʣʝʥʥʳʡ ʫʛʦʣ. ʇʨʠ ʵʪʦʤ ʜʝʡʩʪʚʠʝ ʦʙʝʠʭ ʧʨʫʞʠʥ (ʧʫʩʢʦʚʦʡ (11) ʠ ʭʦʣʦʩʪʦʛʦ ʭʦʜʘ (7)) 

ʧʨʝʢʨʘʱʘʝʪʩʷ, ʠ ʚ ʨʘʙʦʪʫ ʚʩʪʫʧʘʝʪ ʧʨʦʤʝʞʫʪʦʯʥʘʷ ʧʨʫʞʠʥʘ (5). ɺ ʜʚʫʭʨʝʞʠʤʥʦʤ ʨʝʛʫʣʷʪʦʨʝ 

ʧʨʦʤʝʞʫʪʦʯʥʘʷ ʧʨʫʞʠʥʘ (5) ʨʘʩʩʯʠʪʘʥʘ ʥʘ ʤʷʛʢʠʡ ʧʝʨʝʭʦʜ ʢ ʥʝʨʝʛʫʣʠʨʫʝʤʦʤʫ ʜʠʘʧʘʟʦʥʫ. 

ɽʩʣʠ ʨʳʯʘʛ ʫʧʨʘʚʣʝʥʠʷ (2) ʧʨʦʜʦʣʞʘʝʪ ʜʚʠʞʝʥʠʝ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʧʦʣʥʦʡ ʥʘʛʨʫʟʢʠ, 

ʧʨʦʤʝʞʫʪʦʯʥʘʷ ʧʨʫʞʠʥʘ (5) ʩʞʠʤʘʝʪʩʷ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʥʘʪʷʞʥʦʡ ʨʳʯʘʛ (9) ʥʝ ʫʧʨʝʪʩʷ ʚ 

ʦʛʨʘʥʠʯʠʪʝʣʴ ʭʦʜʘ (6). ʇʨʦʤʝʞʫʪʦʯʥʘʷ ʧʨʫʞʠʥʘ (5) ʙʦʣʴʰʝ ʥʝ ʜʝʡʩʪʚʫʝʪ, ʠ ʤʝʭʘʥʠʟʤ 

ʨʘʙʦʪʘʝʪ ʚ ʥʝʨʝʛʫʣʠʨʫʝʤʦʤ ʜʠʘʧʘʟʦʥʝ. ɻʨʘʥʠʮʳ ʜʠʘʧʘʟʦʥʘ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʤ ʥʘʪʷʛʦʤ ʧʨʫʞʠʥʳ (4), ʠ ʟʜʝʩʴ ʧʨʫʞʠʥʫ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʞʝʩʪʢʠʡ 

ʵʣʝʤʝʥʪ. ʇʝʨʝʤʝʱʝʥʠʝ ʧʝʜʘʣʠ ʘʢʩʝʣʝʨʘʪʦʨʘ ʪʝʧʝʨʴ ʧʝʨʝʜʘʝʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʯʝʨʝʟ 

ʤʝʭʘʥʠʢʫ ʨʝʛʫʣʷʪʦʨʘ ʥʘ ʜʦʟʠʨʫʶʱʫʶ ʤʫʬʪʫ (12). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʧʨʷʤʘʷ 

ʩʚʷʟʴ ʤʝʞʜʫ ʧʝʜʘʣʴʶ ʛʘʟʘ ʠ ʚʝʣʠʯʠʥʦʡ ʮʠʢʣʦʚʦʡ ʧʦʜʘʯʠ ʪʦʧʣʠʚʘ. ɽʩʣʠ ʧʨʠ ʥʝʠʟʤʝʥʥʦʤ 

ʧʦʣʦʞʝʥʠʠ ʨʳʯʘʛʘ ʫʧʨʘʚʣʝʥʠʷ (2) ʥʘʛʨʫʟʢʘ ʥʘ ʜʚʠʛʘʪʝʣʴ ʩʥʠʞʘʝʪʩʷ, ʧʨʠ ʧʦʩʪʦʷʥʥʦʡ 

ʮʠʢʣʦʚʦʡ ʧʦʜʘʯʝ ʯʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ ʢʦʣʝʥʯʘʪʦʛʦ ʚʘʣʘ ʜʚʠʛʘʪʝʣʷ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. 

ʎʝʥʪʨʦʙʝʞʥʘʷ ʩʠʣʘ ʨʘʩʪʝʪ, ʛʨʫʟʳ (1) ʜʘʚʷʪ ʥʘ ʩʢʦʣʴʟʷʱʫʶ ʚʪʫʣʢʫ (14) ʧʨʦʪʠʚ ʜʝʡʩʪʚʠʷ 

ʧʫʩʢʦʚʦʛʦ (8) ʠ ʥʘʪʷʞʥʦʛʦ (9) ʨʳʯʘʛʦʚ. ɼʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʩʠʣʘ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʥʘʪʷʞʝʥʠʷ 

ʧʨʫʞʠʥʳ ʨʝʛʫʣʷʪʦʨʘ (4) ʥʝ ʙʫʜʝʪ ʧʨʝʦʜʦʣʝʥʘ ʮʝʥʪʨʦʙʝʞʥʦʡ ʩʠʣʦʡ, ʜʝʡʩʪʚʫʶʱʝʡ ʥʘ 

ʩʢʦʣʴʟʷʱʫʶ ʚʪʫʣʢʫ (14), ʤʘʢʩʠʤʘʣʴʥʘʷ ʯʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ ʥʝ ʙʫʜʝʪ ʨʝʛʫʣʠʨʦʚʘʪʴʩʷ. ʕʪʦ 

ʧʨʦʠʟʦʡʜʝʪ ʧʨʠ ʜʦʩʪʠʞʝʥʠʠ ʥʦʤʠʥʘʣʴʥʦʡ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʠʣʠ ʦʢʦʣʦ ʥʝʝ. ʇʨʠ ʨʘʟʛʨʫʟʢʝ 

ʜʚʠʛʘʪʝʣʷ ʯʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ ʧʦʚʳʰʘʝʪʩʷ ʜʦ ʧʨʝʜʝʣʴʥʦʡ ʚʝʣʠʯʠʥʳ ð ʤʘʢʩʠʤʘʣʴʥʦʡ 

ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʭʦʣʦʩʪʦʛʦ ʭʦʜʘ ð ʠ ʙʦʣʴʰʝ ʥʝ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʚʠʛʘʪʝʣʴ 

ʟʘʱʠʱʘʝʪʩʷ ʦʪ ʧʨʝʚʳʰʝʥʠʷ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ. 
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ʄʝʭʘʥʠʟʤ ʦʧʝʨʝʞʝʥʠʷ ʚʧʨʳʩʢʠʚʘʥʠʷ, ʫʩʪʨʦʡʩʪʚʦ ʦʩʪʘʥʦʚʘ ʜʠʟʝʣʷ 

 

 

 

 

 

ʄʦʤʝʥʪ ʚʧʨʳʩʢʠʚʘʥʠʷ, ʫʩʪʨʦʡʩʪʚʦ ʦʧʝʨʝʞʝʥʠʷ ʚʧʨʳʩʢʠʚʘʥʠʷ 

ʉ ʮʝʣʴʶ ʢʦʤʧʝʥʩʘʮʠʠ ʟʘʜʝʨʞʢʠ ʚʧʨʳʩʢʠʚʘʥʠʷ ʠ ʚʦʩʧʣʘʤʝʥʝʥʠʷ ʪʦʧʣʠʚʘ ʫʩʪʨʦʡʩʪʚʦ 

ʦʧʝʨʝʞʝʥʠʷ ʚʧʨʳʩʢʠʚʘʥʠʷ ʤʦʞʝʪ ʫʚʝʣʠʯʠʚʘʪʴ ʫʛʦʣ ʦʧʝʨʝʞʝʥʠʷ ʚʧʨʳʩʢʠʚʘʥʠʷ ʪʦʧʣʠʚʘ 

ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʛʦ ʥʘʩʦʩʘ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʫʛʣʫ ʧʦʚʦʨʦʪʘ ʢʦʣʝʥʯʘʪʦʛʦ ʚʘʣʘ ʧʨʠ 

ʫʚʝʣʠʯʝʥʠʠ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʜʚʠʛʘʪʝʣʷ. ʅʘʯʘʣʦ ʚʧʨʳʩʢʠʚʘʥʠʷ ʪʦʧʣʠʚʘ ʥʘʩʦʩʦʤ 

ʧʨʦʠʩʭʦʜʠʪ ʚ ʤʦʤʝʥʪ ʧʝʨʝʢʨʳʪʠʷ ʥʘʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʪʚʝʨʩʪʠʷ ʧʣʫʥʞʝʨʘ-ʨʘʩʧʨʝʜʝʣʠʪʝʣʷ. 

ʇʦʩʣʝ ʵʪʦʛʦ ʜʘʚʣʝʥʠʝ ʥʘʯʠʥʘʝʪ ʥʘʨʘʩʪʘʪʴ, ʠ ʢʘʢ ʪʦʣʴʢʦ ʦʥʦ ʧʨʝʚʳʰʘʝʪ ʜʘʚʣʝʥʠʝ ʦʪʢʨʳʪʠʷ 

ʬʦʨʩʫʥʢʠ, ʥʘʯʠʥʘʝʪʩʷ ʚʧʨʳʩʢ ʪʦʧʣʠʚʘ. ʀʥʪʝʨʚʘʣ ʚʨʝʤʝʥʠ ʤʝʞʜʫ ʤʦʤʝʥʪʦʤ ʥʘʯʘʣʘ ʧʦʜʘʯʠ 

ʠ ʤʦʤʝʥʪʦʤ ʥʘʯʘʣʘ ʚʧʨʳʩʢʠʚʘʥʠʷ ʥʘʟʳʚʘʝʪʩʷ ʟʘʜʝʨʞʢʦʡ ʚʧʨʳʩʢʠʚʘʥʠʷ. ʀʥʪʝʨʚʘʣ ʚʨʝʤʝʥʠ 

ʤʝʞʜʫ ʤʦʤʝʥʪʦʤ ʥʘʯʘʣʘ ʚʧʨʳʩʢʠʚʘʥʠʷ ʠ ʤʦʤʝʥʪʦʤ ʚʦʟʛʦʨʘʥʠʷ ʥʘʟʳʚʘʝʪʩʷ ʟʘʜʝʨʞʢʦʡ 

ʚʦʩʧʣʘʤʝʥʝʥʠʷ. ɻʠʜʨʘʚʣʠʯʝʩʢʦʝ ʫʩʪʨʦʡʩʪʚʦ ʦʧʝʨʝʞʝʥʠʷ ʚʧʨʳʩʢʠʚʘʥʠʷ ʪʦʧʣʠʚʘ 

ʨʘʩʧʦʣʦʞʝʥʦ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʢʦʨʧʫʩʘ ʊʅɺɼ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʝʛʦ ʦʩʠ. ʇʦʨʰʝʥʴ ʫʩʪʨʦʡʩʪʚʘ 

ʩʚʦʙʦʜʥʦ ʧʝʨʝʤʝʱʘʝʪʩʷ ʚ ʦʪʚʝʨʩʪʠʠ, ʚʳʧʦʣʥʝʥʥʦʤ ʚ ʢʦʨʧʫʩʝ ʥʘʩʦʩʘ. ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ 

ʧʦʨʰʥʷ ʥʘʭʦʜʠʪʩʷ ʦʪʚʝʨʩʪʠʝ ʜʣʷ ʧʦʜʚʦʜʘ ʪʦʧʣʠʚʘ, ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ ʨʘʩʧʦʣʦʞʝʥʘ ʧʨʫʞʠʥʘ. 

ʇʦʨʰʝʥʴ ʩʦʝʜʠʥʝʥ ʩ ʨʦʣʠʢʦʚʳʤ ʢʦʣʴʮʦʤ ʯʝʨʝʟ ʩʢʦʣʴʟʷʱʠʡ ʙʣʦʢ ʠ ʧʘʣʝʮ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʯʪʦ ʝʛʦ ʣʠʥʝʡʥʦʝ ʧʝʨʝʤʝʱʝʥʠʝ ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʚʦ ʚʨʘʱʝʥʠʝ ʨʦʣʠʢʦʚʦʛʦ ʢʦʣʴʮʘ. ʇʦʨʰʝʥʴ 

ʫʩʪʨʦʡʩʪʚʘ ʥʘʭʦʜʠʪʩʷ ʚ ʠʩʭʦʜʥʦʤ ʧʦʣʦʞʝʥʠʠ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʥʘʪʷʞʝʥʠʷ 

ʧʨʫʞʠʥʳ. 
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ʥʳʡ ʢʣʘʧʘʥ 

ʆʪʚʝʨʩʪʠʝ ʧʦʜʚʦʜʘ ʪʦʧʣʠʚʘ 

ʇʣʫʥʞʝʨ-
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ʇʨʠ ʨʘʙʦʪʝ ʢʣʘʧʘʥ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʜʘʚʣʝʥʠʷ ʧʦʜʜʝʨʞʠʚʘʝʪ ʚʥʫʪʨʠ ʊʅɺɼ ʜʘʚʣʝʥʠʝ ʪʦʧʣʠʚʘ, 

ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʝ ʯʘʩʪʦʪʝ ʚʨʘʱʝʥʠʷ ʢʦʣʝʥʯʘʪʦʛʦ ʚʘʣʘ. ʕʪʦ ʜʘʚʣʝʥʠʝ, ʢʦʪʦʨʦʝ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩ ʨʦʩʪʦʤ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ, ʜʝʡʩʪʚʫʝʪ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʧʦʨʰʥʷ, 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʫʶ ʧʨʫʞʠʥʝ. ʂʘʢ ʪʦʣʴʢʦ ʯʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ ʧʨʠʚʦʜʥʦʛʦ ʚʘʣʘ ʊʅɺɼ ʧʨʝʚʳʩʠʪ 

ʟʥʘʯʝʥʠʝ 300 ʦʙ/ʤʠʥ, ʜʘʚʣʝʥʠʝ ʪʦʧʣʠʚʘ ʧʨʝʦʜʦʣʝʝʪ ʩʠʣʫ ʧʨʫʞʠʥʳ ʠ ʧʝʨʝʜʚʠʥʝʪ ʧʦʨʰʝʥʴ ʚ 

ʝʝ ʩʪʦʨʦʥʫ. ʆʩʝʚʦʝ ʧʝʨʝʤʝʱʝʥʠʝ ʧʦʨʰʥʷ ʧʝʨʝʜʘʝʪʩʷ ʯʝʨʝʟ ʩʢʦʣʴʟʷʱʠʡ ʙʣʦʢ ʠ ʧʘʣʝʮ ʥʘ 

ʨʦʣʠʢʦʚʦʝ ʢʦʣʴʮʦ. ʂʦʣʴʮʦ ʧʦʚʦʨʘʯʠʚʘʝʪʩʷ ʚʦʢʨʫʛ ʩʚʦʝʡ ʦʩʠ, ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ ʠʟʤʝʥʷʝʪʩʷ 

ʚʟʘʠʤʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʢʫʣʘʯʢʦʚʦʡ ʰʘʡʙʳ ʠ ʨʦʣʠʢʦʚʦʛʦ ʢʦʣʴʮʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʚʨʘʱʘʶʱʘʷʩʷ ʢʫʣʘʯʢʦʚʘʷ ʰʘʡʙʘ ʩʜʚʠʛʘʝʪʩʷ ʚʜʦʣʴ ʦʩʠ ʠ ʧʝʨʝʤʝʱʘʝʪʩʷ ʨʦʣʠʢʘʤʠ ʢʦʣʴʮʘ ʚ 

ʩʪʦʨʦʥʫ ʙʦʣʝʝ ʨʘʥʥʝʛʦ ʫʛʣʘ ʦʧʝʨʝʞʝʥʠʷ ʚʧʨʳʩʢʠʚʘʥʠʷ ʪʦʧʣʠʚʘ. 

 

ʋʩʪʨʦʡʩʪʚʦ ʦʩʪʘʥʦʚʘ ʜʚʠʛʘʪʝʣʷ ʩ ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʫʧʨʘʚʣʝʥʠʝʤ 

ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ ʩ ʩʘʤʦʚʦʩʧʣʘʤʝʥʝʥʠʝʤ ʩʤʝʩʠ ʧʦʜʨʘʟʫʤʝʚʘʝʪ, ʯʪʦ ʜʠʟʝʣʴʥʳʡ ʜʚʠʛʘʪʝʣʴ 

ʤʦʞʝʪ ʦʩʪʘʥʦʚʠʪʴʩʷ ʪʦʣʴʢʦ ʧʨʠ ʧʨʝʢʨʘʱʝʥʠʠ ʧʦʜʘʯʠ ʪʦʧʣʠʚʘ. ɺ ʦʙʳʯʥʳʭ ʫʩʣʦʚʠʷʭ ʊʅɺɼ 

ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʛʦ ʪʠʧʘ ʩ ʤʝʭʘʥʠʯʝʩʢʠʤ ʨʝʛʫʣʠʨʦʚʘʥʠʝʤ ʧʨʝʢʨʘʱʘʝʪ ʨʘʙʦʪʫ ʜʚʠʛʘʪʝʣʷ ʩ 

ʧʦʤʦʱʴʶ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʢʣʘʧʘʥʘ ʦʪʩʝʯʢʠ. ʕʣʝʢʪʨʦʤʘʛʥʠʪʥʳʡ ʢʣʘʧʘʥ ʦʪʩʝʯʢʠ 

ʫʧʨʘʚʣʷʝʪʩʷ ʧʨʠ ʧʦʤʦʱʠ ʚʳʢʣʶʯʘʪʝʣʷ ʩʪʘʨʪʝʨʘ. ʕʪʦʪ ʢʣʘʧʘʥ, ʧʝʨʝʢʨʳʚʘʶʱʠʡ ʧʦʜʘʯʫ 

ʪʦʧʣʠʚʘ, ʨʘʩʧʦʣʦʞʝʥ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʢʦʨʧʫʩʘ ʊʅɺɼ. ʇʨʠ ʨʘʙʦʪʘʶʱʝʤ ʜʚʠʛʘʪʝʣʝ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʡ ʢʣʘʧʘʥ ʚʢʣʶʯʝʥ. ʆʥ ʥʘʭʦʜʠʪʩʷ ʚ ʦʪʢʨʳʪʦʤ ʩʦʩʪʦʷʥʠʠ, ʠ ʥʘʧʦʣʥʠʪʝʣʴʥʦʝ 

ʦʪʚʝʨʩʪʠʝ ʩʦʦʙʱʘʝʪʩʷ ʩ ʢʘʤʝʨʦʡ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ (ʷʢʦʨʴ ʩ ʫʧʣʦʪʥʷʶʱʠʤ ʢʦʥʫʩʦʤ 

ʚʪʷʥʫʪ). ʂʦʛʜʘ ʢʣʶʯ ʧʦʚʝʨʥʫʪ ʚ ʧʦʣʦʞʝʥʠʝ çʚʳʢʣʶʯʝʥʦè, ʧʦʜʘʯʘ ʪʦʢʘ ʢ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʤʫ 

ʢʣʘʧʘʥʫ ʧʨʝʢʨʘʱʘʝʪʩʷ, ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ ʠʩʯʝʟʘʝʪ, ʠ ʧʨʫʞʠʥʘ ʚʦʟʚʨʘʱʘʝʪ ʷʢʦʨʴ ʩ 

ʫʧʣʦʪʥʠʪʝʣʝʤ ʚ ʩʝʜʣʦ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʧʫʩʢʥʦʝ ʦʪʚʝʨʩʪʠʝ ʚ ʢʘʤʝʨʫ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ 

ʟʘʢʨʳʚʘʝʪʩʷ, ʠ ʧʣʫʥʞʝʨ-ʨʘʩʧʨʝʜʝʣʠʪʝʣʴ ʙʦʣʴʰʝ ʥʝ ʤʦʞʝʪ ʥʘʛʥʝʪʘʪʴ ʪʦʧʣʠʚʦ. ɺ ʨʘʟʥʳʭ 

ʠʩʧʦʣʥʝʥʠʷʭ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʡ ʢʣʘʧʘʥ ʤʦʞʝʪ ʧʝʨʝʤʝʱʘʪʴ ʷʢʦʨʴ ʩ ʫʧʣʦʪʥʠʪʝʣʴʥʳʤ ʢʦʥʫʩʦʤ 

ʣʠʙʦ ʢ ʩʝʙʝ, ʣʠʙʦ ʦʪ ʩʝʙʷ. 
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ʂʦʨʨʝʢʪʠʨʫʶʱʠʝ ʫʩʪʨʦʡʩʪʚʘ, ʢʦʨʨʝʢʮʠʷ ʧʦ ʜʘʚʣʝʥʠʶ ʚʦ ʚʧʫʩʢʥʦʤ 

ʪʨʫʙʦʧʨʦʚʦʜʝ 

 

 

 

 
 

 

ʊʅɺɼ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʛʦ ʪʠʧʘ ʩʧʨʦʝʢʪʠʨʦʚʘʥ ʧʦ ʤʦʜʫʣʴʥʦʤʫ ʧʨʠʥʮʠʧʫ ʠ ʤʦʞʝʪ 

ʢʦʤʧʣʝʢʪʦʚʘʪʴʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ. ɹʣʘʛʦʜʘʨʷ ʵʪʦʤʫ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʨʘʟʣʠʯʥʳʝ ʚʘʨʠʘʥʪʳ ʢʦʨʨʝʢʮʠʠ, ʩʧʦʩʦʙʥʳʝ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʨʘʙʦʪʫ ʜʠʟʝʣʴʥʦʛʦ ʜʚʠʛʘʪʝʣʷ 

ʧʦ ʢʨʫʪʷʱʝʤʫ ʤʦʤʝʥʪʫ, ʤʦʱʥʦʩʪʠ, ʨʘʩʭʦʜʫ ʪʦʧʣʠʚʘ ʠ ʫʨʦʚʥʶ ʪʦʢʩʠʯʥʦʩʪʠ ʦʪʨʘʙʦʪʘʚʰʠʭ 

ʛʘʟʦʚ. 

 

ʂʦʨʨʝʢʪʠʨʫʶʱʠʝ ʫʩʪʨʦʡʩʪʚʘ, ʢʦʨʨʝʢʮʠʷ ʧʦ ʜʘʚʣʝʥʠʶ ʚʦ ʚʧʫʩʢʥʦʤ ʪʨʫʙʦʧʨʦʚʦʜʝ 

ʇʨʠʤʝʥʝʥʠʝ ʪʫʨʙʦʥʘʜʜʫʚʘ ʧʦʟʚʦʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʩʠʪʴ ʤʦʱʥʦʩʪʴ ʜʠʟʝʣʴʥʦʛʦ 

ʜʚʠʛʘʪʝʣʷ, ʧʦʩʢʦʣʴʢʫ ʧʨʠ ʵʪʦʤ ʧʨʦʠʩʭʦʜʠʪ ʫʚʝʣʠʯʝʥʠʝ ʤʘʩʩʳ ʚʦʟʜʫʭʘ, ʧʦʩʪʫʧʘʶʱʝʛʦ ʚ 

ʮʠʣʠʥʜʨʳ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʘʪʤʦʩʬʝʨʥʳʤ ʜʚʠʛʘʪʝʣʝʤ. ʂʦʨʨʝʢʪʦʨ ʧʦ ʥʘʜʜʫʚʫ ʨʘʙʦʪʘʝʪ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʘʚʣʝʥʠʷ ʥʘʜʜʫʚʦʯʥʦʛʦ ʚʦʟʜʫʭʘ ʚʦ ʚʧʫʩʢʥʦʤ ʢʦʣʣʝʢʪʦʨʝ, ʩʦʟʜʘʚʘʝʤʦʛʦ 

ʪʫʨʙʦʢʦʤʧʨʝʩʩʦʨʦʤ. ɽʛʦ ʨʦʣʴ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʢʦʨʨʝʢʪʠʨʦʚʘʥʠʠ ʚʝʣʠʯʠʥʳ ʮʠʢʣʦʚʦʡ ʧʦʜʘʯʠ 

ʪʦʧʣʠʚʘ ʧʨʠ ʧʦʣʥʦʡ ʥʘʛʨʫʟʢʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʵʪʦʛʦ ʜʘʚʣʝʥʠʷ. ʂʦʨʨʝʢʪʦʨ ʧʦ ʜʘʚʣʝʥʠʶ 

ʥʘʜʜʫʚʘ ʧʨʠʤʝʥʷʝʪʩʷ ʥʘ ʜʠʟʝʣʴʥʳʭ ʜʚʠʛʘʪʝʣʷʭ ʩ ʪʫʨʙʦʥʘʜʜʫʚʦʤ. ʅʘ ʵʪʠʭ ʜʚʠʛʘʪʝʣʷʭ 

ʚʝʣʠʯʠʥʘ ʮʠʢʣʦʚʦʡ ʧʦʜʘʯʠ ʚʳʙʠʨʘʝʪʩʷ ʩ ʫʯʝʪʦʤ ʫʚʝʣʠʯʝʥʠʷ ʧʣʦʪʥʦʩʪʠ ʚʦʟʜʫʭʘ. ɽʩʣʠ 

ʜʚʠʛʘʪʝʣʴ ʨʘʙʦʪʘʝʪ ʥʘ ʨʝʞʠʤʘʭ, ʧʨʠ ʢʦʪʦʨʳʭ ʢʦʣʠʯʝʩʪʚʦ ʚʦʟʜʫʭʘ ʚ ʮʠʣʠʥʜʨʝ ʩʥʠʞʘʝʪʩʷ, 

ʚʝʣʠʯʠʥʘ ʮʠʢʣʦʚʦʡ ʧʦʜʘʯʠ ʜʦʣʞʥʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʢʦʨʨʝʢʪʠʨʦʚʘʪʴʩʷ. ɺ ʚʝʨʭʥʝʡ ʯʘʩʪʠ 

ʢʦʨʨʝʢʪʦʨʘ ʨʘʩʧʦʣʦʞʝʥʳ ʰʪʫʮʝʨ ʜʣʷ ʧʦʜʚʦʜʘ ʚʦʟʜʫʭʘ ʠʟ ʚʧʫʩʢʥʦʛʦ ʢʦʣʣʝʢʪʦʨʘ (14) ʠ 

ʚʳʧʫʩʢʥʦʝ ʦʪʚʝʨʩʪʠʝ (15). 
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ʂʦʨʧʫʩ ʢʦʨʨʝʢʪʦʨʘ ʨʘʟʜʝʣʝʥ ʥʘ ʜʚʝ ʛʝʨʤʝʪʠʯʥʳʝ ʢʘʤʝʨʳ ʜʠʘʬʨʘʛʤʦʡ (6), ʥʘ ʦʜʥʫ ʠʟ ʩʪʦʨʦʥ 

ʢʦʪʦʨʦʡ ʜʝʡʩʪʚʫʝʪ ʧʨʫʞʠʥʘ (7). ɼʨʫʛʦʡ ʢʦʥʝʮ ʧʨʫʞʠʥʳ ʫʧʠʨʘʝʪʩʷ ʚ ʨʝʛʫʣʠʨʦʚʦʯʥʫʶ ʛʘʡʢʫ, 

ʢʦʪʦʨʘʷ ʨʝʛʫʣʠʨʫʝʪ ʩʠʣʫ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʥʘʪʷʞʝʥʠʷ ʧʨʫʞʠʥʳ. ʕʪʘ ʨʝʛʫʣʠʨʦʚʢʘ ʧʦʟʚʦʣʷʝʪ 

ʥʘʩʪʨʘʠʚʘʪʴ ʢʦʨʨʝʢʪʦʨ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʝʣʠʯʠʥʳ ʜʘʚʣʝʥʠʷ ʥʘʜʜʫʚʦʯʥʦʛʦ ʚʦʟʜʫʭʘ. 

ɼʠʘʬʨʘʛʤʘ ʩʦʝʜʠʥʝʥʘ ʩʦ ʩʢʦʣʴʟʷʱʠʤ ʰʪʠʬʪʦʤ (8), ʢʦʪʦʨʳʡ ʠʤʝʝʪ ʢʦʥʠʯʝʩʢʫʶ 

ʨʝʛʫʣʠʨʦʚʦʯʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ (9). ʆʥ ʢʘʩʘʝʪʩʷ ʥʘʧʨʘʚʣʷʶʱʝʛʦ ʰʪʠʬʪʘ (4), ʢʦʪʦʨʳʡ 

ʧʨʝʦʙʨʘʟʫʝʪ ʜʚʠʞʝʥʠʝ ʩʢʦʣʴʟʷʱʝʛʦ ʰʪʠʬʪʘ ʚ ʢʘʯʘʥʠʝ ʦʛʨʘʥʠʯʠʪʝʣʴʥʦʛʦ ʨʳʯʘʛʘ (3), 

ʠʟʤʝʥʷʶʱʝʛʦ ʧʦʣʦʞʝʥʠʝ ʦʛʨʘʥʠʯʠʪʝʣʷ ʤʘʢʩʠʤʘʣʴʥʦʡ ʧʦʜʘʯʠ. ʅʘʯʘʣʴʥʦʝ ʧʦʣʦʞʝʥʠʝ 

ʩʢʦʣʴʟʷʱʝʛʦ ʰʪʠʬʪʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʨʝʛʫʣʠʨʦʚʦʯʥʳʤ ʚʠʥʪʦʤ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʢʦʨʨʝʢʪʦʨʘ. ʅʘ 

ʤʘʣʳʭ ʯʘʩʪʦʪʘʭ ʚʨʘʱʝʥʠʷ ʜʚʠʛʘʪʝʣʷ ʜʘʚʣʝʥʠʝ ʚʦʟʜʫʭʘ, ʩʦʟʜʘʚʘʝʤʦʝ ʪʫʨʙʦʢʦʤʧʨʝʩʩʦʨʦʤ, 

ʥʝʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʨʝʦʜʦʣʝʪʴ ʜʝʡʩʪʚʠʝ ʧʨʫʞʠʥʳ (7). ɼʠʘʬʨʘʛʤʘ (6) ʥʘʭʦʜʠʪʩʷ ʚ 

ʩʚʦʝʤ ʠʩʭʦʜʥʦʤ ʧʦʣʦʞʝʥʠʠ. ʂʘʢ ʪʦʣʴʢʦ ʜʘʚʣʝʥʠʝ ʚʦʟʜʫʭʘ ʥʘ ʜʠʘʬʨʘʛʤʫ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʦʥʘ 

ʚʤʝʩʪʝ ʩʦ ʩʢʦʣʴʟʷʱʠʤ ʰʪʠʬʪʦʤ ʥʘʯʠʥʘʝʪ ʜʚʠʞʝʥʠʝ ʚʥʠʟ, ʧʨʝʦʜʦʣʝʚʘʷ ʩʦʧʨʦʪʠʚʣʝʥʠʝ 

ʧʨʫʞʠʥʳ. ʅʘʧʨʘʚʣʷʶʱʠʡ ʰʪʠʬʪ (4) ʧʝʨʝʤʝʱʘʝʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʜʚʠʞʝʥʠʷ 

ʢʦʥʠʯʝʩʢʦʡ ʨʝʛʫʣʠʨʦʚʦʯʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʠ ʦʛʨʘʥʠʯʠʪʝʣʴʥʳʡ ʨʳʯʘʛ (3) ʧʦʚʦʨʘʯʠʚʘʝʪʩʷ 

ʚʦʢʨʫʛ ʦʩʠ ʄ1. ʀʟ-ʟʘ ʜʘʚʣʝʥʠʷ, ʦʢʘʟʳʚʘʝʤʦʛʦ ʨʘʙʦʯʝʡ ʧʨʫʞʠʥʦʡ ʨʝʛʫʣʷʪʦʨʘ (1), ʥʘʪʷʞʥʳʤ 

(12) ʠ ʦʛʨʘʥʠʯʠʪʝʣʴʥʳʤ (3) ʨʳʯʘʛʘʤʠ, ʥʘʧʨʘʚʣʷʶʱʠʡ ʰʪʠʬʪ (4) ʠ ʨʝʛʫʣʠʨʦʚʦʯʥʳʡ ʢʦʥʫʩ (9) 

ʧʨʠʞʘʪʳ ʜʨʫʛ ʢ ʜʨʫʛʫ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʥʘʪʷʞʥʦʡ ʨʳʯʘʛ (12) ʜʚʠʞʝʪʩʷ ʚʩʣʝʜ ʟʘ 

ʦʛʨʘʥʠʯʠʪʝʣʴʥʳʤ ʨʳʯʘʛʦʤ (3), ʧʫʩʢʦʚʦʡ (13) ʠ ʥʘʪʷʞʥʦʡ (12) ʨʳʯʘʛʠ ʧʦʚʦʨʘʯʠʚʘʶʪʩʷ ʚʦʢʨʫʛ 

ʩʚʦʝʡ ʦʙʱʝʡ ʦʩʠ ʪʘʢ, ʯʪʦ ʦʥʠ ʧʝʨʝʤʝʱʘʶʪ ʜʦʟʠʨʫʶʱʫʶ ʤʫʬʪʫ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʫʚʝʣʠʯʝʥʠʷ 

ʧʦʜʘʯʠ. ɺʝʣʠʯʠʥʘ ʮʠʢʣʦʚʦʡ ʧʦʜʘʯʠ ʢʦʨʨʝʢʪʠʨʫʝʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʧʦʜʘʯʠ 

ʚʦʟʜʫʭʘ ʚ ʢʘʤʝʨʫ ʩʛʦʨʘʥʠʷ. ʄʘʢʩʠʤʘʣʴʥʫʶ ʧʦʜʘʯʫ ʤʦʞʥʦ ʦʪʨʝʛʫʣʠʨʦʚʘʪʴ ʚʠʥʪʦʤ 

ʤʘʢʩʠʤʘʣʴʥʦʡ ʧʦʜʘʯʠ (10). 
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ʂʦʨʨʝʢʪʠʨʫʶʱʠʝ ʫʩʪʨʦʡʩʪʚʘ, ʢʦʨʨʝʢʮʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʛʨʫʟʢʠ 

 

 

 

 

 

 

 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʛʨʫʟʢʠ ʜʚʠʛʘʪʝʣʷ ʫʛʦʣ ʦʧʝʨʝʞʝʥʠʷ ʚʧʨʳʩʢʠʚʘʥʠʷ ʪʦʧʣʠʚʘ ʜʦʣʞʝʥ 

ʫʚʝʣʠʯʠʚʘʪʴʩʷ ʠʣʠ ʫʤʝʥʴʰʘʪʴʩʷ. ʋʩʪʨʦʡʩʪʚʦ, ʩʧʦʩʦʙʥʦʝ ʨʝʰʠʪʴ ʵʪʫ ʟʘʜʘʯʫ, ʚʳʧʦʣʥʝʥʦ ʪʘʢ, 

ʯʪʦ ʧʨʠ ʫʤʝʥʴʰʘʶʱʝʡʩʷ ʥʘʛʨʫʟʢʝ (ʥʘʧʨʠʤʝʨ, ʦʪ ʧʦʣʥʦʡ ʢ ʯʘʩʪʠʯʥʦʡ) ʠ ʧʨʠ ʥʝʠʟʤʝʥʥʦʤ 

ʧʦʣʦʞʝʥʠʠ ʨʳʯʘʛʘ ʫʧʨʘʚʣʝʥʠʷ ʥʘʯʘʣʦ ʧʦʜʘʯʠ ʩʤʝʱʘʝʪʩʷ ʚ ʩʪʦʨʦʥʫ ʟʘʧʘʟʜʳʚʘʥʠʷ. ʉ 

ʫʚʝʣʠʯʝʥʠʝʤ ʥʘʛʨʫʟʢʠ ʧʨʦʠʩʭʦʜʠʪ ʩʤʝʱʝʥʠʝ ʤʦʤʝʥʪʘ ʥʘʯʘʣʘ ʧʦʜʘʯʠ ʚ ʩʪʦʨʦʥʫ ʦʧʝʨʝʞʝʥʠʷ. 

ʊʘʢʦʡ ʧʝʨʝʩʪʘʥʦʚʢʦʡ ʜʦʩʪʠʛʘʶʪʩʷ ʙʦʣʝʝ ʤʷʛʢʘʷ ʨʘʙʦʪʘ ʜʚʠʛʘʪʝʣʷ ʠ ʤʝʥʴʰʘʷ ʪʦʢʩʠʯʥʦʩʪʴ 

ʆɻ ʚ ʨʝʞʠʤʝ ʯʘʩʪʠʯʥʳʭ ʠ ʧʦʣʥʦʡ ʥʘʛʨʫʟʦʢ. ɼʣʷ ʠʟʤʝʥʝʥʠʷ ʤʦʤʝʥʪʘ ʥʘʯʘʣʘ ʧʦʜʘʯʠ ʪʦʧʣʠʚʘ 

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʛʨʫʟʢʠ ʩʣʫʞʘʪ ʢʘʥʘʣʳ ʚ ʩʢʦʣʴʟʷʱʝʡ ʚʪʫʣʢʝ (1), ʚʘʣ ʨʝʛʫʣʷʪʦʨʘ (6) ʠ 

ʢʦʨʧʫʩ ʊʅɺɼ. ɺ ʩʢʦʣʴʟʷʱʝʡ ʚʪʫʣʢʝ (1) ʠʤʝʝʪʩʷ ʦʜʥʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʦʪʩʝʯʥʦʝ ʦʪʚʝʨʩʪʠʝ, ʘ 

ʚ ʚʘʣʫ ʨʝʛʫʣʷʪʦʨʘ (6) ð ʢʦʣʴʮʝʚʘʷ ʢʘʥʘʚʢʘ, ʦʜʥʦ ʧʨʦʜʦʣʴʥʦʝ (9) ʠ ʜʚʘ ʧʦʧʝʨʝʯʥʳʭ (11) 

ʦʪʚʝʨʩʪʠʷ. ɼʦʧʦʣʥʠʪʝʣʴʥʦʝ ʦʪʚʝʨʩʪʠʝ ʪʘʢʞʝ ʚʳʧʦʣʥʝʥʦ ʚ ʢʦʨʧʫʩʝ ʥʘʩʦʩʘ ʜʣʷ ʩʦʝʜʠʥʝʥʠʷ 

ʚʥʫʪʨʝʥʥʝʡ ʧʦʣʦʩʪʠ ʢʦʨʧʫʩʘ ʥʘʩʦʩʘ ʩ ʚʩʘʩʳʚʘʶʱʝʡ ʩʪʦʨʦʥʦʡ ʧʦʜʢʘʯʠʚʘʶʱʝʛʦ ʥʘʩʦʩʘ. 

ʎʝʥʪʨʦʙʝʞʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʫʚʝʣʠʯʠʚʘʝʪ ʫʛʦʣ ʦʧʝʨʝʞʝʥʠʷ ʚʧʨʳʩʢʠʚʘʥʠʷ ʪʦʧʣʠʚʘ ʧʨʠ 

ʫʚʝʣʠʯʝʥʠʠ ʜʘʚʣʝʥʠʷ ʧʦʜʢʘʯʠʚʘʶʱʝʛʦ ʥʘʩʦʩʘ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʧʨʠ ʦʱʫʪʠʤʦʤ ʩʥʠʞʝʥʠʠ 

ʜʘʚʣʝʥʠʷ ʚ ʊʅɺɼ, ʚʳʟʚʘʥʥʦʤ ʨʘʙʦʪʦʡ ʫʩʪʨʦʡʩʪʚʘ ʠʟʤʝʥʝʥʠʷ ʤʦʤʝʥʪʘ ʥʘʯʘʣʘ ʧʦʜʘʯʠ 

ʪʦʧʣʠʚʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʛʨʫʟʢʠ (LDC), ʤʦʤʝʥʪ ʥʘʯʘʣʘ ʧʦʜʘʯʠ ʩʤʝʱʘʝʪʩʷ ʚ ʩʪʦʨʦʥʫ 

ʟʘʧʘʟʜʳʚʘʥʠʷ. ʈʝʛʫʣʠʨʦʚʢʘ ʚʦʟʤʦʞʥʦʛʦ ʩʤʝʱʝʥʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʯʝʨʝʟ ʢʦʣʴʮʝʚʫʶ 

ʢʘʥʘʚʢʫ ʚ ʚʘʣʫ ʨʝʛʫʣʷʪʦʨʘ (6) ʠ ʫʧʨʘʚʣʷʶʱʝʝ ʦʪʚʝʨʩʪʠʝ (ʢʘʥʘʣ) ʚ ʩʢʦʣʴʟʷʱʝʡ ʚʪʫʣʢʝ (8). 

ʊʨʝʙʫʝʤʘʷ ʯʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ ʧʨʠ ʧʦʣʥʦʡ ʥʘʛʨʫʟʢʝ ʟʘʜʘʝʪʩʷ ʨʳʯʘʛʦʤ ʫʧʨʘʚʣʝʥʠʷ. ɽʩʣʠ ʦʥʘ 

ʜʦʩʪʠʛʥʫʪʘ, ʘ ʥʘʛʨʫʟʢʘ ʥʘ ʜʚʠʛʘʪʝʣʴ ʥʠʞʝ ʧʦʣʥʦʡ, ʯʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ ʧʦʚʳʰʘʝʪʩʷ ʜʘʣʴʰʝ. 

ʇʨʠ ʵʪʦʤ ʮʝʥʪʨʦʙʝʞʥʳʝ ʛʨʫʟʳ (7) ʨʘʩʭʦʜʷʪʩʷ ʠ ʩʜʚʠʛʘʶʪ ʩʢʦʣʴʟʷʱʫʶ ʚʪʫʣʢʫ (1). ʇʨʠ ʵʪʦʤ 

ʥʦʨʤʘʣʴʥʳʤ ʜʝʡʩʪʚʠʝʤ ʨʝʛʫʣʷʪʦʨʘ ʷʚʣʷʝʪʩʷ ʫʤʝʥʴʰʝʥʠʝ ʧʦʜʘʯʠ ʪʦʧʣʠʚʘ. 

ʇʫʩʢ ʜʚʠʛʘʪʝʣʷ 

ʇʦʣʦʞʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦʡ ʥʘʛʨʫʟʢʠ 
ʧʝʨʝʜ ʥʘʯʘʣʦʤ ʦʪʢʨʳʪʠʷ 

ʆʪʢʨʳʪʠʝ: ʩʥʠʞʝʥʠʝ ʜʘʚʣʝʥʠʷ 
ʚ ʊʅɺɼ 
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ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʫʧʨʘʚʣʷʶʱʝʝ ʦʪʚʝʨʩʪʠʝ (8) ʚ ʩʢʦʣʴʟʷʱʝʡ ʚʪʫʣʢʝ ʩʦʚʤʝʱʘʝʪʩʷ ʩ ʢʦʣʴʮʝʚʦʡ 

ʢʘʥʘʚʢʦʡ (10) ʚʘʣʘ ʨʝʛʫʣʷʪʦʨʘ. ʊʝʧʝʨʴ ʯʘʩʪʴ ʪʦʧʣʠʚʘ ʚʳʪʝʢʘʝʪ ʯʝʨʝʟ ʧʨʦʜʦʣʴʥʦʝ (9) ʠ 

ʧʦʧʝʨʝʯʥʦʝ (11) ʦʪʚʝʨʩʪʠʷ ʚ ʚʘʣʫ ʥʘ ʚʩʘʩʳʚʘʶʱʫʶ ʩʪʦʨʦʥʫ ʧʦʜʢʘʯʠʚʘʶʱʝʛʦ ʥʘʩʦʩʘ, ʯʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʜʘʚʣʝʥʠʷ ʚʦ ʚʥʫʪʨʝʥʥʝʡ ʧʦʣʦʩʪʠ ʥʘʩʦʩʘ. ʕʪʦ ʩʥʠʞʝʥʠʝ ʜʘʚʣʝʥʠʷ 

ʧʨʠʚʦʜʠʪ ʢ ʧʝʨʝʤʝʱʝʥʠʶ ʧʦʨʰʥʷ ʫʩʪʨʦʡʩʪʚʘ ʦʧʝʨʝʞʝʥʠʷ ʚʧʨʳʩʢʠʚʘʥʠʷ ʚ ʥʦʚʦʝ ʧʦʣʦʞʝʥʠʝ. 

ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʢʦʣʴʮʦ ʩ ʨʦʣʠʢʘʤʠ ʧʦʚʦʨʘʯʠʚʘʝʪʩʷ ʚ ʩʪʦʨʦʥʫ ʚʨʘʱʝʥʠʷ ʚʘʣʘ ʥʘʩʦʩʘ, ʯʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʫʤʝʥʴʰʝʥʠʶ ʫʛʣʘ ʦʧʝʨʝʞʝʥʠʷ ʚʧʨʳʩʢʠʚʘʥʠʷ. ɽʩʣʠ ʧʦʣʦʞʝʥʠʝ ʨʳʯʘʛʘ 

ʫʧʨʘʚʣʝʥʠʷ ʦʩʪʘʝʪʩʷ ʥʝʠʟʤʝʥʥʳʤ, ʘ ʥʘʛʨʫʟʢʘ ʥʘ ʜʚʠʛʘʪʝʣʴ ʩʥʦʚʘ ʚʦʟʨʘʩʪʘʝʪ, ʪʦ ʯʘʩʪʦʪʘ 

ʚʨʘʱʝʥʠʷ ʢʦʣʝʥʯʘʪʦʛʦ ʚʘʣʘ ʫʤʝʥʴʰʘʝʪʩʷ. ʎʝʥʪʨʦʙʝʞʥʳʝ ʛʨʫʟʳ (7) ʩʙʣʠʞʘʶʪʩʷ, 

ʩʢʦʣʴʟʷʱʘʷ ʚʪʫʣʢʘ (1) ʨʝʛʫʣʷʪʦʨʘ ʚʦʟʚʨʘʱʘʝʪʩʷ ʚ ʠʩʭʦʜʥʦʝ ʧʦʣʦʞʝʥʠʝ, ʠ ʫʧʨʘʚʣʷʶʱʝʝ 

ʦʪʚʝʨʩʪʠʝ (8) ʧʝʨʝʢʨʳʚʘʝʪʩʷ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʪʦʧʣʠʚʦ ʚʥʫʪʨʠ ʊʅɺɼ ʥʝ ʤʦʞʝʪ ʙʦʣʴʰʝ 

ʧʝʨʝʪʝʢʘʪʴ ʥʘ ʚʩʘʩʳʚʘʶʱʫʶ ʩʪʦʨʦʥʫ ʧʦʜʢʘʯʠʚʘʶʱʝʛʦ ʥʘʩʦʩʘ, ʧʦʵʪʦʤʫ ʚʥʫʪʨʝʥʥʝʝ 

ʜʘʚʣʝʥʠʝ ʚ ʊʅɺɼ ʩʥʦʚʘ ʧʦʚʳʰʘʝʪʩʷ. ʇʦʨʰʝʥʴ ʫʩʪʨʦʡʩʪʚʘ ʦʧʝʨʝʞʝʥʠʷ ʚʧʨʳʩʢʠʚʘʥʠʷ 

ʧʝʨʝʜʚʠʛʘʝʪʩʷ, ʧʨʝʦʜʦʣʝʚʘʷ ʚʦʟʜʝʡʩʪʚʠʝ ʧʨʫʞʠʥʳ, ʨʦʣʠʢʦʚʦʝ ʢʦʣʴʮʦ ʧʦʚʦʨʘʯʠʚʘʝʪʩʷ 

ʧʨʦʪʠʚ ʥʘʧʨʘʚʣʝʥʠʷ ʚʨʘʱʝʥʠʷ ʚʘʣʘ ʊʅɺɼ, ʠ ʫʛʦʣ ʦʧʝʨʝʞʝʥʠʷ ʚʧʨʳʩʢʠʚʘʥʠʷ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ. 

ʇʫʩʢ ʜʚʠʛʘʪʝʣʷ 
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ʂʦʨʨʝʢʮʠʷ ʧʦ ʘʪʤʦʩʬʝʨʥʦʤʫ ʜʘʚʣʝʥʠʶ (APC) 

ʅʘ ʙʦʣʴʰʠʭ ʚʳʩʦʪʘʭ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ ʩʥʠʞʝʥʠʝ ʧʣʦʪʥʦʩʪʠ ʚʦʟʜʫʭʘ ʧʨʠʚʦʜʠʪ ʢ 

ʫʤʝʥʴʰʝʥʠʶ ʤʘʩʩʳ ʚʦʟʜʫʭʘ, ʧʦʩʪʫʧʘʶʱʝʛʦ ʚ ʮʠʣʠʥʜʨʳ. ʎʠʢʣʦʚʘʷ ʧʦʜʘʯʘ ʪʦʧʣʠʚʘ 

ʦʢʘʟʳʚʘʝʪʩʷ ʩʣʠʰʢʦʤ ʙʦʣʴʰʦʡ ʠ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʥʝʧʦʣʥʦʤʫ ʩʛʦʨʘʥʠʶ ʪʦʧʣʠʚʘ. ʕʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʜʳʤʥʦʩʪʠ ʠ ʧʦʚʳʰʝʥʠʶ ʪʝʤʧʝʨʘʪʫʨʳ ʦʭʣʘʞʜʘʶʱʝʡ ʞʠʜʢʦʩʪʠ ʜʚʠʛʘʪʝʣʷ. ɼʣʷ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʵʪʦʛʦ ʷʚʣʝʥʠʷ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʢʦʨʨʝʢʪʦʨ ʪʦʧʣʠʚʦʧʦʜʘʯʠ ʧʦ 

ʘʪʤʦʩʬʝʨʥʦʤʫ ʜʘʚʣʝʥʠʶ (APC), ʩʧʦʩʦʙʥʳʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʘʪʤʦʩʬʝʨʥʦʛʦ ʜʘʚʣʝʥʠʷ 

ʠʟʤʝʥʷʪʴ ʚʝʣʠʯʠʥʫ ʤʘʢʩʠʤʘʣʴʥʦʡ ʮʠʢʣʦʚʦʡ ʧʦʜʘʯʠ. ɽʛʦ ʢʦʥʩʪʨʫʢʮʠʷ ʠʜʝʥʪʠʯʥʘ 

ʘʥʘʣʦʛʠʯʥʦʤʫ ʢʦʨʨʝʢʪʦʨʫ ʪʦʧʣʠʚʦʧʦʜʘʯʠ ʧʦ ʜʘʚʣʝʥʠʶ ʥʘʜʜʫʚʘ (LDC). ɽʜʠʥʩʪʚʝʥʥʦʝ 

ʦʪʣʠʯʠʝ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʢ ʢʦʨʨʝʢʪʦʨʫ ʧʦ ʘʪʤʦʩʬʝʨʥʦʤʫ ʜʘʚʣʝʥʠʶ ʜʦʙʘʚʣʷʝʪʩʷ 

ʙʘʨʦʤʝʪʨʠʯʝʩʢʘʷ ʢʘʧʩʫʣʘ (ʘʥʝʨʦʠʜ), ʢʦʪʦʨʘʷ ʩʦʝʜʠʥʝʥʘ ʩ ʚʘʢʫʫʤʥʦʡ ʩʠʩʪʝʤʦʡ ʘʚʪʦʤʦʙʠʣʷ. 

ɸʥʝʨʦʠʜ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʩʪʦʷʥʥʦʝ ʦʧʦʨʥʦʝ ʘʙʩʦʣʶʪʥʦʝ ʜʘʚʣʝʥʠʝ ʚ 700 ʤʙʘʨ. 

ʉʚʝʨʭʫ ʥʘ ʜʠʘʬʨʘʛʤʫ ʢʦʨʨʝʢʪʦʨʘ APC ʜʝʡʩʪʚʫʝʪ ʘʪʤʦʩʬʝʨʥʦʝ ʜʘʚʣʝʥʠʝ. ɽʩʣʠ 

ʘʪʤʦʩʬʝʨʥʦʝ ʜʘʚʣʝʥʠʝ ʧʘʜʘʝʪ, ʩʢʦʣʴʟʷʱʠʡ ʰʪʠʬʪ ʧʝʨʝʤʝʱʘʝʪʩʷ ʚ ʚʝʨʪʠʢʘʣʴʥʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ ʦʪ ʥʠʞʥʝʛʦ ʫʧʦʨʘ, ʠ ʪʘʢ ʞʝ, ʢʘʢ ʧʨʠ ʥʘʜʜʫʚʝ, ʩ ʧʦʤʦʱʴʶ ʨʳʯʘʛʘ ʫʧʨʘʚʣʝʥʠʷ 

ʧʨʦʠʩʭʦʜʠʪ ʫʤʝʥʴʰʝʥʠʝ ʚʝʣʠʯʠʥʳ ʮʠʢʣʦʚʦʡ ʧʦʜʘʯʠ. 
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ʂʦʨʨʝʢʪʠʨʫʶʱʠʝ ʫʩʪʨʦʡʩʪʚʘ, ʫʩʢʦʨʠʪʝʣʴ ʭʦʣʦʜʥʦʛʦ ʧʫʩʢʘ 

 
ʋʩʢʦʨʠʪʝʣʴ ʭʦʣʦʜʥʦʛʦ ʧʫʩʢʘ ʦʙʣʝʛʯʘʝʪ ʧʫʩʢ ʜʠʟʝʣʴʥʦʛʦ ʜʚʠʛʘʪʝʣʷ ʧʫʪʝʤ ʫʚʝʣʠʯʝʥʠʷ ʫʛʣʘ 

ʦʧʝʨʝʞʝʥʠʷ ʚʧʨʳʩʢʠʚʘʥʠʷ ʪʦʧʣʠʚʘ. ʇʨʠʥʫʜʠʪʝʣʴʥʦʝ ʩʤʝʱʝʥʠʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚʦʜʠʪʝʣʝʤ 

ʩ ʧʦʤʦʱʴʶ ʪʨʦʩʘ ʠʟ ʢʘʙʠʥʳ ʠʣʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʤʝʭʘʥʠʟʤʦʤ ʩ ʪʝʨʤʦʯʫʚʩʪʚʠʪʝʣʴʥʳʤ 

ʵʣʝʤʝʥʪʦʤ. 

 

ʄʝʭʘʥʠʯʝʩʢʠʡ ʫʩʢʦʨʠʪʝʣʴ ʭʦʣʦʜʥʦʛʦ ʧʫʩʢʘ (CSA) 

ʄʝʭʘʥʠʯʝʩʢʠʡ ʫʩʢʦʨʠʪʝʣʴ ʭʦʣʦʜʥʦʛʦ ʧʫʩʢʘ ʢʨʝʧʠʪʩʷ ʥʘ ʢʦʨʧʫʩʝ ʊʅɺɼ. ɽʛʦ ʦʛʨʘʥʠʯʠʪʝʣʴʥʳʡ 

ʨʳʯʘʛ ʩʦʝʜʠʥʝʥ ʚʘʣʦʤ ʩ ʚʥʫʪʨʝʥʥʠʤ ʨʳʯʘʛʦʤ, ʥʘ ʢʦʪʦʨʦʤ ʵʢʩʮʝʥʪʨʠʯʥʦ ʢʨʝʧʠʪʩʷ ʰʪʦʢ ʩʦ 

ʩʬʝʨʠʯʝʩʢʠʤ ʥʘʢʦʥʝʯʥʠʢʦʤ. ʉʬʝʨʠʯʝʩʢʘʷ ʛʦʣʦʚʢʘ ʚʭʦʜʠʪ ʚ ʨʦʣʠʢʦʚʦʝ ʢʦʣʴʮʦ. ʅʘʯʘʣʴʥʦʝ 

ʧʦʣʦʞʝʥʠʝ ʦʛʨʘʥʠʯʠʪʝʣʴʥʦʛʦ ʨʳʯʘʛʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʫʧʦʨʦʤ ʠ ʚʠʥʪʦʚʦʡ ʧʨʫʞʠʥʦʡ. ʂ ʝʛʦ 

ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʧʨʠʢʨʝʧʣʝʥ ʪʨʦʩ, ʚʝʜʫʱʠʡ ʢ ʨʫʢʦʷʪʢʝ ʨʫʯʥʦʛʦ ʧʨʠʚʦʜʘ ʠʣʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤʫ 

ʤʝʭʘʥʠʟʤʫ. ɸʚʪʦʤʘʪʠʯʝʩʢʦʝ ʫʩʪʨʦʡʩʪʚʦ ʫʩʪʘʥʦʚʣʝʥʦ ʥʘ ʊʅɺɼ, ʪʦʛʜʘ ʢʘʢ ʨʫʯʥʦʡ ʧʨʠʚʦʜ 

ʥʘʭʦʜʠʪʩʷ ʚ ʢʘʙʠʥʝ ʚʦʜʠʪʝʣʷ. ɸʚʪʦʤʘʪʠʯʝʩʢʠʡ ʠ ʫʧʨʘʚʣʷʝʤʳʡ ʚʨʫʯʥʫʶ ʫʩʢʦʨʠʪʝʣʠ 

ʭʦʣʦʜʥʦʛʦ ʧʫʩʢʘ CSA ʨʘʟʣʠʯʘʶʪʩʷ ʪʦʣʴʢʦ ʚʥʝʰʥʠʤʠ ʵʣʝʤʝʥʪʘʤʠ ʧʨʠʚʦʜʘ. ʇʨʠʥʮʠʧ ʠʭ 

ʨʘʙʦʪʳ ʦʜʠʥʘʢʦʚ. ɽʩʣʠ ʪʨʦʩ ʥʝ ʥʘʪʷʥʫʪ, ʪʦ ʚʠʥʪʦʚʘʷ ʧʨʫʞʠʥʘ ʧʨʠʞʠʤʘʝʪ ʦʛʨʘʥʠʯʠʪʝʣʴʥʳʡ 

ʨʳʯʘʛ ʢ ʫʧʦʨʫ. ʐʪʦʢ ʩʦ ʩʬʝʨʠʯʝʩʢʠʤ ʥʘʢʦʥʝʯʥʠʢʦʤ ʠ ʢʦʣʴʮʦ ʩ ʨʦʣʠʢʘʤʠ ʥʘʭʦʜʷʪʩʷ ʚ ʩʚʦʝʤ 

ʥʘʯʘʣʴʥʦʤ ʧʦʣʦʞʝʥʠʠ. ʂʦʛʜʘ ʪʨʦʩ ʥʘʪʷʛʠʚʘʝʪʩʷ, ʦʛʨʘʥʠʯʠʪʝʣʴʥʳʡ ʨʳʯʘʛ, ʚʘʣ, ʚʥʫʪʨʝʥʥʠʡ 

ʨʳʯʘʛ ʠ ʰʪʦʢ ʩʦ ʩʬʝʨʠʯʝʩʢʠʤ ʥʘʢʦʥʝʯʥʠʢʦʤ ʚʤʝʩʪʝ ʧʦʚʦʨʘʯʠʚʘʶʪʩʷ. ʕʪʦ ʚʨʘʱʝʥʠʝ 

ʧʨʠʚʦʜʠʪ ʢ ʧʦʚʦʨʦʪʫ ʢʦʣʴʮʘ ʩ ʨʦʣʠʢʘʤʠ ʚ ʩʪʦʨʦʥʫ ʦʧʝʨʝʞʝʥʠʷ ʥʘʯʘʣʘ ʚʧʨʳʩʢʠʚʘʥʠʷ 

ʪʦʧʣʠʚʘ. ʉʬʝʨʠʯʝʩʢʘʷ ʛʦʣʦʚʢʘ ʚʭʦʜʠʪ ʚ ʧʨʦʨʝʟʴ ʢʦʣʴʮʘ ʩ ʨʦʣʠʢʘʤʠ, ʧʦʵʪʦʤʫ ʧʦʨʰʝʥʴ 

ʫʩʪʨʦʡʩʪʚʘ ʦʧʝʨʝʞʝʥʠʷ ʚʧʨʳʩʢʠʚʘʥʠʷ ʪʦʧʣʠʚʘ ʥʝ ʤʦʞʝʪ ʧʦʚʝʨʥʫʪʴ ʨʦʣʠʢʦʚʦʝ ʢʦʣʴʮʦ 

ʜʘʣʴʰʝ ʚ ʩʪʦʨʦʥʫ ʦʧʝʨʝʞʝʥʠʷ ʚʧʨʳʩʢʠʚʘʥʠʷ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʯʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ ʜʚʠʛʘʪʝʣʷ 

ʥʝ ʜʦʩʪʠʛʥʝʪ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʟʥʘʯʝʥʠʷ. 
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ʋʩʢʦʨʠʪʝʣʴ ʭʦʣʦʜʥʦʛʦ ʧʫʩʢʘ ʩ ʘʚʪʦʤʘʪʠʯʝʩʢʠʤ ʫʩʪʨʦʡʩʪʚʦʤ 

ɸʚʪʦʤʘʪʠʯʝʩʢʦʝ ʫʩʪʨʦʡʩʪʚʦ ʠʤʝʝʪ ʪʝʨʤʦʯʫʚʩʪʚʠʪʝʣʴʥʳʡ ʵʣʝʤʝʥʪ, ʢʦʪʦʨʳʡ ʧʨʝʦʙʨʘʟʫʝʪ 

ʠʟʤʝʥʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʦʭʣʘʞʜʘʶʱʝʡ ʞʠʜʢʦʩʪʠ ʜʚʠʛʘʪʝʣʷ ʚ ʧʨʦʜʦʣʴʥʦʝ ʧʝʨʝʤʝʱʝʥʠʝ 

ʪʨʦʩʘ, ʜʝʡʩʪʚʫʶʱʝʛʦ ʥʘ ʨʳʯʘʞʥʳʡ ʤʝʭʘʥʠʟʤ. ɽʛʦ ʧʨʝʠʤʫʱʝʩʪʚʦ ʚ ʪʦʤ, ʯʪʦ ʜʣʷ ʢʘʞʜʦʡ 

ʪʝʤʧʝʨʘʪʫʨʳ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʥʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʳʡ ʤʦʤʝʥʪ ʥʘʯʘʣʘ ʧʦʜʘʯʠ ʪʦʧʣʠʚʘ. 

ʉʫʱʝʩʪʚʫʶʪ ʨʘʟʣʠʯʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ ʨʳʯʘʛʦʚ ʠ ʨʘʙʦʯʠʭ ʤʝʭʘʥʠʟʤʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʥʘʧʨʘʚʣʝʥʠʷ ʚʨʘʱʝʥʠʷ ʚʘʣʘ ʊʅɺɼ ʠ ʤʝʩʪʘ ʢʨʝʧʣʝʥʠʷ ʫʩʪʨʦʡʩʪʚʘ. 
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ʇʨʦʚʝʨʢʘ ʬʦʨʩʫʥʦʢ ʠ ʨʝʛʫʣʠʨʦʚʢʘ ʤʦʤʝʥʪʘ ʧʦʜʘʯʠ ʪʦʧʣʠʚʘ 

 

 

 

 

 

 

ʇʨʦʚʝʨʢʘ ʬʦʨʩʫʥʢʠ 

ʇʨʦʚʝʨʢʫ ʬʦʨʩʫʥʢʠ ʦʩʫʱʝʩʪʚʣʷʶʪ ʩ ʧʦʤʦʱʴʶ ʥʘʩʦʩʘ. ʇʨʦʚʝʨʢʘ ʬʦʨʩʫʥʢʠ ʧʦʜʨʘʟʫʤʝʚʘʝʪ 

ʧʨʦʚʝʨʢʫ ʛʝʨʤʝʪʠʯʥʦʩʪʠ, ʧʨʦʚʝʨʢʫ ʬʦʨʤʳ ʬʘʢʝʣʘ, ʦʧʨʝʜʝʣʝʥʠʝ ʜʘʚʣʝʥʠʷ ʦʪʢʨʳʪʠʷ 

ʨʘʩʧʳʣʠʪʝʣʷ. ʆʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ ʥʘ ʪʦ, ʯʪʦ ʜʘʚʣʝʥʠʝ ʦʪʢʨʳʪʠʷ ʬʦʨʩʫʥʢʠ ʤʦʞʥʦ 

ʩʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʟʘʤʝʥʦʡ ʨʝʛʫʣʠʨʦʚʦʯʥʳʭ ʰʘʡʙ. ɹʦʣʝʝ ʧʦʜʨʦʙʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʧʨʠʚʝʜʝʥʘ 

ʚ ʟʘʚʦʜʩʢʦʡ ʠʥʩʪʨʫʢʮʠʠ. ʉʣʝʜʫʝʪ ʩʦʙʣʶʜʘʪʴ ʧʨʘʚʠʣʘ ʪʝʭʥʠʢʠ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

 

ʈʝʛʫʣʠʨʦʚʘʥʠʝ ʤʦʤʝʥʪʘ ʚʧʨʳʩʢʠʚʘʥʠʷ 

ʇʨʠ ʥʝʧʨʘʚʠʣʴʥʦʡ ʫʩʪʘʥʦʚʢʝ ʤʦʤʝʥʪʘ ʥʘʯʘʣʘ ʚʧʨʳʩʢʠʚʘʥʠʷ ʪʦʧʣʠʚʘ ʚʦʟʥʠʢʘʶʪ ʪʘʢʠʝ 

ʧʨʦʙʣʝʤʳ, ʢʘʢ ʟʘʪʨʫʜʥʝʥʥʳʡ ʟʘʧʫʩʢ, ʧʦʪʝʨʷ ʤʦʱʥʦʩʪʠ, ʯʝʨʥʦʝ ʠ ʙʝʣʦʝ ʜʳʤʣʝʥʠʝ ʠ ʰʫʤ, 

ʩʦʧʨʦʚʦʞʜʘʶʱʠʡʩʷ ʤʝʪʘʣʣʠʯʝʩʢʠʤʠ ʩʪʫʢʘʤʠ. 

ʇʨʦʚʝʨʢʘ ʛʝʨʤʝʪʠʯʥʦʩʪʠ 

ʀʩʧʨʘʚʥʦʝ 
ʩʦʩʪʦʷʥʠʝ 

ʅʝʠʩʧʨʘʚʥʦʝ 
ʩʦʩʪʦʷʥʠʝ ʅʝʧʨʘʚʠʣʴʥʳʝ ʬʦʨʤʳ 

ʬʘʢʝʣʦʚ 



ʋʧʨʘʚʣʝʥʠʝ ʜʠʟʝʣʴʥʳʤ ʜʚʠʛʘʪʝʣʝʤ 1  

 

 
ʈʝʛʫʣʠʨʦʚʘʥʠʝ ʤʦʤʝʥʪʘ ʚʧʨʳʩʢʠʚʘʥʠʷ 

1. ʆʪʩʦʝʜʠʥʠʪʴ ʦʪʨʠʮʘʪʝʣʴʥʫʶ ʢʣʝʤʤʫ ʘʢʢʫʤʫʣʷʪʦʨʥʦʡ ʙʘʪʘʨʝʠ. 

2. ʉʥʷʪʴ ʢʨʳʰʢʫ ʨʝʤʥʷ ʧʨʠʚʦʜʘ ɻʈʄ. 

3. ʉʦʚʤʝʩʪʠʪʴ ʤʝʪʢʫ ʩ ʩʠʤʚʦʣʦʤ çʊè. 

4. ʇʨʦʚʝʨʠʪʴ ʩʦʚʤʝʱʝʥʠʝ ʤʝʪʦʢ ʰʝʩʪʝʨʥʠ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʛʦ ʚʘʣʘ ʠ ʪʦʧʣʠʚʥʦʛʦ ʥʘʩʦʩʘ. 

5. ʆʪʩʦʝʜʠʥʠʪʴ ʨʘʟʲʝʤ ʪʦʧʣʠʚʥʦʛʦ ʥʘʩʦʩʘ. 

6. ʆʪʩʦʝʜʠʥʠʪʴ ʪʦʧʣʠʚʦʧʨʦʚʦʜ ʦʪ ʪʦʧʣʠʚʥʦʛʦ ʥʘʩʦʩʘ. 

7. ʆʪʢʨʫʪʠʪʴ ʥʘ ʟʘʜʥʝʡ ʢʨʳʰʢʝ ʥʘʩʦʩʘ ʙʦʣʪ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʤʦʤʝʥʪʘ ʚʧʨʳʩʢʠʚʘʥʠʷ ʠ 

ʧʦʜʩʦʝʜʠʥʠʪʴ ʠʥʜʠʢʘʪʦʨ ʯʘʩʦʚʦʛʦ ʪʠʧʘ. 

8. ʇʦʚʝʨʥʫʪʴ ʰʝʩʪʝʨʥʶ ʢʦʣʝʥʯʘʪʦʛʦ ʚʘʣʘ ʧʨʠʤʝʨʥʦ ʥʘ 30 ʛʨʘʜʫʩʦʚ ʧʦ ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʝ, 

ʧʦʢʘ ʩʪʨʝʣʢʘ ʧʨʠʙʦʨʘ ʥʝ ʦʩʪʘʥʦʚʠʪʩʷ. ʋʩʪʘʥʦʚʠʪʴ ʠʥʜʠʢʘʪʦʨ ʯʘʩʦʚʦʛʦ ʪʠʧʘ ʥʘ ç0è. 

9. ʇʦʚʝʨʥʫʪʴ ʰʝʩʪʝʨʥʶ ʢʦʣʝʥʯʘʪʦʛʦ ʚʘʣʘ ʥʘ 7 ʛʨʘʜʫʩʦʚ ʧʦʩʣʝ ɺʄʊ, ʧʨʦʚʝʨʠʪʴ 

ʩʦʦʪʚʝʪʩʪʚʠʝ ʧʦʢʘʟʘʥʠʡ ʧʨʠʙʦʨʘ ʩ ʥʦʤʠʥʘʣʴʥʳʤ ʟʥʘʯʝʥʠʝʤ. 

ʅʦʤʠʥʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʤʦʤʝʥʪʘ ʥʘʯʘʣʘ ʚʧʨʳʩʢʠʚʘʥʠʷ ʩʦʩʪʘʚʣʷʝʪ 1 ° 0,03 ʤʤ ʧʦ ʰʢʘʣʝ 

ʠʥʜʠʢʘʪʦʨʘ ʧʨʠ ʧʦʚʦʨʦʪʝ ʢʦʣʝʥʯʘʪʦʛʦ ʚʘʣʘ ʥʘ 7 ° 1  ̄ʧʦʩʣʝ ɺʄʊ. 

ʉʤ. ʟʘʚʦʜʩʢʫʶ ʠʥʩʪʨʫʢʮʠʶ. 

10. ʆʪʨʝʛʫʣʠʨʦʚʘʪʴ ʤʦʤʝʥʪ ʚʧʨʳʩʢʠʚʘʥʠʷ ʧʦʚʦʨʦʪʦʤ ʢʦʨʧʫʩʘ ʥʘʩʦʩʘ ʜʦ ʤʦʤʝʥʪʘ ʫʩʪʘʥʦʚʢʠ 

ʥʘ ʠʥʜʠʢʘʪʦʨʝ ʧʦʢʘʟʘʥʠʷ 1 ʤʤ. 

11. ɿʘʪʷʥʫʪʴ ʙʦʣʪʳ ʢʨʝʧʣʝʥʠʷ ʪʦʧʣʠʚʥʦʛʦ ʥʘʩʦʩʘ. 

12. ʆʪʩʦʝʜʠʥʠʪʴ ʠʥʜʠʢʘʪʦʨ ʠ ʟʘʢʨʫʪʠʪʴ ʙʦʣʪ ʚ ʦʪʚʝʨʩʪʠʝ ʨʝʛʫʣʠʨʦʚʢʠ ʤʦʤʝʥʪʘ 

ʚʧʨrʩʢʠʚʘʥʠʷ. 

13. ʇʦʜʩʦʝʜʠʥʠʪʴ ʪʦʧʣʠʚʦʧʨʦʚʦʜ. 

14. ʇʦʜʢʣʶʯʠʪʴ ʨʘʟʲʝʤ. 

15. ʋʩʪʘʥʦʚʠʪʴ ʢʨʳʰʢʫ ʨʝʤʥʷ ʧʨʠʚʦʜʘ ɻʈʄ. 

16. ʇʦʜʢʣʶʯʠʪʴ ʦʪʨʠʮʘʪʝʣʴʥʫʶ ʢʣʝʤʤʫ ʘʢʢʫʤʫʣʷʪʦʨʥʦʡ ʙʘʪʘʨʝʠ. 

17. ʋʜʘʣʠʪʴ ʚʦʟʜʫʭ ʠʟ ʪʦʧʣʠʚʥʦʡ ʩʠʩʪʝʤʳ ʧʦʩʣʝ ʚʢʣʶʯʝʥʠʷ ʟʘʞʠʛʘʥʠʷ. 

ʇʨʦʚʝʨʢʘ ʛʝʨʤʝʪʠʯʥʦʩʪʠ 

ʀʩʧʨʘʚʥʦʝ 
ʩʦʩʪʦʷʥʠʝ 

ʅʝʠʩʧʨʘʚʥʦʝ 
ʩʦʩʪʦʷʥʠʝ ʅʝʧʨʘʚʠʣʴʥʳʝ ʬʦʨʤʳ 

ʬʘʢʝʣʦʚ 
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ʊʦʧʣʠʚʥʳʡ ʥʘʩʦʩ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʛʦ ʪʠʧʘ COVEC-F 

 

 

 

 

 

 

ɺʚʝʜʝʥʠʝ 

ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʠʟʝʣʴʥʳʭ ʜʚʠʛʘʪʝʣʝʡ ʢʦʥʩʪʨʫʢʪʦʨʳ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ 

ʨʫʢʦʚʦʜʩʪʚʫʶʪʩʷ ʟʘʜʘʯʘʤʠ ʩʥʠʞʝʥʠʷ ʪʦʢʩʠʯʥʦʩʪʠ ʦʪʨʘʙʦʪʘʚʰʠʭ ʛʘʟʦʚ, ʧʦʚʳʰʝʥʠʷ 

ʪʦʧʣʠʚʥʦʡ ʵʢʦʥʦʤʠʯʥʦʩʪʠ ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʪʷʛʦʚʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ʕʪʠ ʟʘʜʘʯʠ ʚʳʜʚʠʛʘʶʪ ʚʩʝ 

ʙʦʣʝʝ ʞʝʩʪʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʩʠʩʪʝʤʝ ʪʦʧʣʠʚʦʧʦʜʘʯʠ, ʘ ʠʤʝʥʥʦ: 

ï ʚʳʩʦʢʘʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʫʧʨʘʚʣʝʥʠʷ; 

ï ʚʦʟʤʦʞʥʦʩʪʴ ʫʯʝʪʘ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʫʧʨʘʚʣʷʶʱʠʭ ʩʠʛʥʘʣʦʚ; 

ï ʙʦʣʝʝ ʞʝʩʪʢʠʝ ʜʦʧʫʩʢʠ ʠ ʩʪʘʙʠʣʴʥʦʩʪʴ ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʪʝʯʝʥʠʝ ʜʣʠʪʝʣʴʥʳʭ ʩʨʦʢʦʚ 

ʨʘʙʦʪʳ. 

ʕʪʠʤ ʪʨʝʙʦʚʘʥʠʷʤ ʦʪʚʝʯʘʝʪ ʩʠʩʪʝʤʘ ʵʣʝʢʪʨʦʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʜʠʟʝʣʴʥʳʤ ʜʚʠʛʘʪʝʣʝʤ 

COVEC-F (ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʡ ʥʘʩʦʩ VE c ʵʣʝʢʪʨʦʥʥʳʤ ʫʧʨʘʚʣʝʥʠʝʤ). ʆʥʘ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʵʣʝʢʪʨʦʥʥʦʝ ʠʟʤʝʨʝʥʠʝ ʠ ʛʠʙʢʫʶ ʦʙʨʘʙʦʪʢʫ ʜʘʥʥʳʭ, ʘ ʪʘʢʞʝ ʨʘʙʦʪʫ ʩ ʵʣʝʢʪʨʠʯʝʩʢʠʤʠ 

ʠʩʧʦʣʥʠʪʝʣʴʥʳʤʠ ʤʝʭʘʥʠʟʤʘʤʠ ʧʦ ʟʘʤʢʥʫʪʦʤʫ ʢʦʥʪʫʨʫ. ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʊʅɺɼ ʩ 

ʤʝʭʘʥʠʯʝʩʢʠʤ ʨʝʛʫʣʠʨʦʚʘʥʠʝʤ ʩʠʩʪʝʤʘ COVEC-F ʠʤʝʝʪ ʥʦʚʳʝ, ʙʦʣʝʝ ʩʦʚʝʨʰʝʥʥʳʝ 

ʬʫʥʢʮʠʠ. 

 

ʋʣʫʯʰʝʥʥʘʷ ʪʷʛʦʚʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ: ʩʠʩʪʝʤʘ COVEC-F ʚʳʜʘʝʪ ʙʦʣʝʝ ʪʦʯʥʫʶ ʮʠʢʣʦʚʫʶ 

ʧʦʜʘʯʫ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʣʦʞʝʥʠʷ ʧʝʜʘʣʠ ʘʢʩʝʣʝʨʘʪʦʨʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʤʝʭʘʥʠʯʝʩʢʠʤ 

ʊʅɺɼ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʪʦʛʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʢʨʫʪʷʱʠʡ ʤʦʤʝʥʪ ʧʨʠ ʥʠʟʢʠʭ ʯʘʩʪʦʪʘʭ ʚʨʘʱʝʥʠʷ ʠ 

ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʫʣʫʯʰʝʥʥʘʷ ʪʷʛʦʚʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʜʚʠʛʘʪʝʣʷ. 

ʄʝʭʘʥʠʯʝʩʢʠʡ 
ʊʅɺɼ 

ʊʅɺɼ ʩ ʵʣʝʢʪʨʦʥʥʳʤ 
ʫʧʨʘʚʣʝʥʠʝʤ 

(COVEC-F) 
ɼʘʪʯʠʢʠ/ 
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ʋʣʫʯʰʝʥʥʳʡ ʢʦʤʬʦʨʪ ʧʨʠ ʜʚʠʞʝʥʠʠ. ʅʘ ʤʝʭʘʥʠʯʝʩʢʠʭ ʊʅɺɼ ʪʦʯʥʳʭ ʢʦʨʨʝʢʪʠʨʦʚʦʢ 

ʧʦʣʦʞʝʥʠʷ ʜʦʟʠʨʫʶʱʝʡ ʤʫʬʪʳ ʜʦʙʠʪʴʩʷ ʥʝʚʦʟʤʦʞʥʦ. ʉʠʩʪʝʤʘ COVEC-F ʦʧʨʝʜʝʣʷʝʪ 

ʠʟʤʝʥʝʥʠʷ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʜʚʠʛʘʪʝʣʷ ʥʘ ʭʦʣʦʩʪʦʤ ʭʦʜʫ ʠ ʥʝʧʨʝʨʳʚʥʦ ʢʦʨʨʝʢʪʠʨʫʝʪ 

ʧʦʣʦʞʝʥʠʝ ʜʦʟʠʨʫʶʱʝʡ ʤʫʬʪʳ, ʧʦʧʝʨʝʤʝʥʥʦ ʫʚʝʣʠʯʠʚʘʷ ʠ ʫʤʝʥʴʰʘʷ ʮʠʢʣʦʚʫʶ ʧʦʜʘʯʫ 

ʪʦʧʣʠʚʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʥʜʠʚʠʜʫʘʣʴʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʮʠʢʣʦʚʦʡ ʧʦʜʘʯʝʡ ʧʦ ʮʠʣʠʥʜʨʘʤ 

ʜʚʠʛʘʪʝʣʷ ʩʥʠʞʘʝʪ ʫʨʦʚʝʥʴ ʝʛʦ ʚʠʙʨʘʮʠʡ, ʫʣʫʯʰʘʝʪ ʢʦʤʬʦʨʪ ʧʨʠ ʜʚʠʞʝʥʠʠ ʠ ʩʥʠʞʘʝʪ 

ʰʫʤʥʦʩʪʴ. 

 

ʉʥʠʞʝʥʠʝ ʜʳʤʥʦʩʪʠ ʧʨʠ ʫʩʢʦʨʝʥʠʠ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʤʦʱʥʦʩʪʠ ʜʚʠʛʘʪʝʣʷ 

ʧʨʠ ʨʘʟʛʦʥʝ ʧʦʚʳʰʘʝʪʩʷ ʮʠʢʣʦʚʘʷ ʧʦʜʘʯʘ. ʅʘ ʤʝʭʘʥʠʯʝʩʢʠʭ ʊʅɺɼ ʵʪʦʪ ʠʟʣʠʰʝʢ ʪʦʧʣʠʚʘ 

ʧʨʠʚʦʜʠʪ ʢ ʨʦʩʪʫ ʜʳʤʥʦʩʪʠ. ʉʠʩʪʝʤʘ COVEC-F ʦʩʫʱʝʩʪʚʣʷʝʪ ʪʦʯʥʫʶ ʨʝʛʫʣʠʨʦʚʢʫ ʮʠʢʣʦʚʦʡ 

ʧʦʜʘʯʠ ʜʘʞʝ ʧʨʠ ʫʩʢʦʨʝʥʠʠ, ʯʪʦ ʩʥʠʞʘʝʪ ʜʳʤʥʦʩʪʴ ʜʚʠʛʘʪʝʣʷ, ʥʝ ʫʭʫʜʰʘʷ ʝʛʦ 

ʧʨʠʝʤʠʩʪʦʩʪʠ. 

 

ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʥʝ ʥʫʞʥʳ. ɿʜʝʩʴ ʥʝ ʪʨʝʙʫʝʪʩʷ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʢʦʨʨʝʢʪʦʨʳ 

ʪʦʧʣʠʚʦʧʦʜʘʯʠ ʧʦ ʥʘʜʜʫʚʫ, ʘʪʤʦʩʬʝʨʥʦʤʫ ʜʘʚʣʝʥʠʶ ʠʣʠ ʢʦʨʨʝʢʪʦʨ ʤʦʤʝʥʪʘ ʚʧʨʳʩʢʠʚʘʥʠʷ, 

ʪʘʢ ʢʘʢ ʚʩʝ ʢʦʨʨʝʢʮʠʠ ʚʳʧʦʣʥʷʶʪʩʷ ʵʣʝʢʪʨʦʥʠʢʦʡ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʦ ʩʠʛʥʘʣʘʤ ʦʪ ʨʘʟʣʠʯʥʳʭ 

ʜʘʪʯʠʢʦʚ. ʇʦʵʪʦʤʫ ʥʘʩʦʩ ʥʝ ʧʝʨʝʛʨʫʞʝʥ ʥʘʚʝʩʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʙʦʣʝʝ 

ʨʘʮʠʦʥʘʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʩʚʦʙʦʜʠʚʰʝʝʩʷ ʧʦʜʢʘʧʦʪʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ. 
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ʊʅɺɼ ʩ ʵʣʝʢʪʨʦʥʥʳʤ 
ʫʧʨʘʚʣʝʥʠʝʤ 

(COVEC-F) 
ɼʘʪʯʠʢʠ/ 

ʚʳʢʣʶʯʘʪʝʣʠ 

ʕɹʋ 
ʜʚʠʛʘʪʝʣʷ 

ʇʨʠʚʦʜʳ 

ʌʠʢʩʠʨʦʚʘʥʥʦʝ ʀʟʤʝʥʷʝʤʦʝ 

ʇ
ʦ
ʣ
ʦ
ʞ
ʝ
ʥ
ʠ
ʝ
 

ʜ
ʦ
ʟ
ʠ
ʨ
ʫ
ʶ
ʱ
ʝ
ʡ
 
ʤ
ʫ
ʬ
ʪ
ʳ

 

ɺʨʝʤʷ ɺʨʝʤʷ 

ʇ
ʦ
ʣ
ʦ
ʞ
ʝ
ʥ
ʠ
ʝ
 

ʜ
ʦ
ʟ
ʠ
ʨ
ʫ
ʶ
ʱ
ʝ
ʡ
 
ʤ
ʫ
ʬ
ʪ
ʳ

 

ʇʦʣʦʞʝʥʠʝ ʧʝʜʘʣʠ 
ʘʢʩʝʣʝʨʘʪʦʨʘ 

ʂ
ʨ
ʫ
ʪ
ʷ
ʱ
ʠ
ʡ
 
ʤ
ʦ
ʤ
ʝ
ʥ
ʪ

 

ʄʝʭʘʥʠʯʝʩʢʠʡ 
ʊʅɺɼ 

ʄʝʭʘʥʠʯʝʩʢʠʡ 
ʊʅɺɼ 

ʊʅɺɼ ʩ ʵʣʝʢʪʨʦʥʥʳʤ 
ʫʧʨʘʚʣʝʥʠʝʤ (COVEC-F) 

ʀʟʣʠʰʝʢ 
ʪʦʧʣʠʚʘ ʧʨʠ 
ʫʩʢʦʨʝʥʠʠ 

ʇʦʣʦʞʝʥʠʝ ʧʝʜʘʣʠ 
ʘʢʩʝʣʝʨʘʪʦʨʘ 

ʊʅɺɼ ʩ 
ʵʣʝʢʪʨʦʥʥʳʤ 
ʫʧʨʘʚʣʝʥʠʝʤ 
(COVEC-F) 

ʎ
ʠ
ʢ
ʣ
ʦ
ʚ
ʘ
ʷ
 
ʧ
ʦ
ʜ
ʘ
ʯ
ʘ
 

ʪ
ʦ
ʧ
ʣ
ʠ
ʚ
ʘ

 



ʋʧʨʘʚʣʝʥʠʝ ʜʠʟʝʣʴʥʳʤ ʜʚʠʛʘʪʝʣʝʤ 1  

 

 

 

 

 

 

ʉʭʝʤʘ ʵʣʝʢʪʨʦʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʩʦʩʪʦʠʪ ʠʟ ʪʨʝʭ ʙʣʦʢʦʚ: 

1. ɼʘʪʯʠʢʠ ʜʣʷ ʨʝʛʠʩʪʨʘʮʠʠ ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ. ʄʥʦʞʝʩʪʚʦ ʬʠʟʠʯʝʩʢʠʭ ʚʝʣʠʯʠʥ 

ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʜʘʪʯʠʢʘʤʠ ʚ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʩʠʛʥʘʣʳ. 

2. ʕʣʝʢʪʨʦʥʥʳʡ ʙʣʦʢ ʫʧʨʘʚʣʝʥʠʷ ʜʚʠʛʘʪʝʣʝʤ (ʕɹʋ) ʩ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʦʤ, ʢʦʪʦʨʳʡ 

ʦʙʨʘʙʘʪʳʚʘʝʪ ʧʦʣʫʯʝʥʥʳʝ ʩʠʛʥʘʣʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤ ʘʣʛʦʨʠʪʤʦʤ ʠ 

ʚʳʜʘʝʪ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʩʠʛʥʘʣʳ ʫʧʨʘʚʣʝʥʠʷ. 

3. ʀʩʧʦʣʥʠʪʝʣʴʥʳʝ ʤʝʭʘʥʠʟʤʳ, ʚ ʢʦʪʦʨʳʭ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʩʠʛʥʘʣʳ ʕɹʋ ʧʨʝʦʙʨʘʟʫʶʪʩʷ ʚ 

ʦʧʨʝʜʝʣʝʥʥʳʝ ʤʝʭʘʥʠʯʝʩʢʠʝ ʚʦʟʜʝʡʩʪʚʠʷ. 
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ʂʦʤʧʦʥʝʥʪʳ ʩʠʩʪʝʤʳ 

 

 

 

 

ʇʦʜʘʯʘ ʪʦʧʣʠʚʘ ʠ ʥʘʛʥʝʪʘʥʠʝ ʜʘʚʣʝʥʠʷ ʚ ʩʠʩʪʝʤʝ COVEC-F ʨʘʙʦʪʘʶʪ ʧʦ ʪʦʤʫ ʞʝ ʧʨʠʥʮʠʧʫ, 

ʯʪʦ ʠ ʚ ʤʝʭʘʥʠʯʝʩʢʦʤ ʊʅɺɼ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʛʦ ʪʠʧʘ. ɺʥʫʪʨʝʥʥʷʷ ʧʦʣʦʩʪʴ ʥʘʩʦʩʘ ʦʪʜʝʣʝʥʘ 

ʦʪ ʢʘʤʝʨʳ ʨʝʛʫʣʷʪʦʨʘ, ʚ ʢʦʪʦʨʦʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʫʧʨʘʚʣʝʥʠʝ ʜʦʟʠʨʦʚʘʥʠʝʤ ʪʦʧʣʠʚʘ. ɺ 

ʧʦʣʦʩʪʠ ʥʘʩʦʩʘ ʚʳʧʦʣʥʝʥʳ ʤʝʭʘʥʠʟʤʳ ʜʣʷ ʧʦʜʘʯʠ ʪʦʧʣʠʚʘ ʠ ʝʛʦ ʧʦʩʣʝʜʫʶʱʝʛʦ ʩʞʘʪʠʷ ʠ 

ʥʘʛʥʝʪʘʥʠʷ. 

 

ʇʦʚʦʨʦʪʥʳʡ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʡ ʤʝʭʘʥʠʟʤ ʨʝʛʫʣʷʪʦʨʘ ʊʅɺɼ (GE). ʄʝʭʘʥʠʯʝʩʢʠʤ ʊʅɺɼ 

ʫʧʨʘʚʣʷʝʪ ʨʝʛʫʣʷʪʦʨ. ɺ COVEC-F ʜʣʷ ʵʪʦʛʦ ʧʨʠʤʝʥʷʝʪʩʷ ʵʣʝʢʪʨʦʥʥʳʡ ʨʝʛʫʣʷʪʦʨ GE. 

ʎʝʥʪʨʦʙʝʞʥʳʭ ʛʨʫʟʦʚ ʚ ʥʝʤ ʥʝʪ. ʇʦʵʪʦʤʫ ʥʝʪ ʠ ʨʳʯʘʛʘ ʫʧʨʘʚʣʝʥʠʷ ʥʘ ʚʝʨʭʥʝʡ ʢʨʳʰʢʝ 

ʥʘʩʦʩʘ. ɺʤʝʩʪʦ ʵʪʦʛʦ ʢ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʥʘʩʦʩʘ ʧʦʜʚʝʜʝʥʳ ʧʨʦʚʦʜʘ ʦʪ ʙʣʦʢʘ ʫʧʨʘʚʣʝʥʠʷ 

ʊʅɺɼ. 

 

ɼʘʪʯʠʢ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʧʨʠʚʦʜʥʦʛʦ ʚʘʣʘ (Np). ɿʫʙʯʘʪʦʝ ʢʦʣʝʩʦ ʫʩʪʘʥʦʚʣʝʥʦ ʥʘ 

ʧʨʠʚʦʜʥʦʤ ʚʘʣʫ ʊʅɺɼ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʯʘʩʪʦʪʳ ʝʛʦ ʚʨʘʱʝʥʠʷ. ɺʨʘʱʝʥʠʝ ʵʪʦʛʦ ʢʦʣʝʩʘ 

ʬʠʢʩʠʨʫʝʪʩʷ ʜʘʪʯʠʢʦʤ Np. ɼʘʪʯʠʢ ʩʦʜʝʨʞʠʪ ʤʝʪʘʣʣʠʯʝʩʢʠʡ ʩʝʨʜʝʯʥʠʢ (ʧʦʣʶʩʥʳʡ 

ʥʘʢʦʥʝʯʥʠʢ), ʢʘʪʫʰʢʫ ʠʥʜʫʢʪʠʚʥʦʩʪʠ ʠ ʧʦʩʪʦʷʥʥʳʡ ʤʘʛʥʠʪ. ɺʨʘʱʝʥʠʝ ʬʝʨʨʦʤʘʛʥʠʪʥʦʛʦ 

ʟʫʙʯʘʪʦʛʦ ʢʦʣʝʩʘ ʧʨʠʚʦʜʠʪ ʢ ʠʟʤʝʥʝʥʠʶ ʤʘʛʥʠʪʥʦʛʦ ʧʦʪʦʢʘ, ʘ ʚʦʟʥʠʢʘʶʱʝʝ ʥʘʧʨʷʞʝʥʠʝ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʯʘʩʪʦʪʫ ʚʨʘʱʝʥʠʷ ʚʘʣʘ ʥʘʩʦʩʘ. ʂʦʣʠʯʝʩʪʚʦ ʦʧʦʨʥʳʭ ʤʝʪʦʢ ʥʘ ʟʫʙʯʘʪʦʤ 

ʢʦʣʝʩʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʯʠʩʣʫ ʮʠʣʠʥʜʨʦʚ ʜʚʠʛʘʪʝʣʷ. 

 

ʕʣʝʢʪʨʦʤʘʛʥʠʪʥʳʡ ʢʣʘʧʘʥ ʦʧʝʨʝʞʝʥʠʷ ʚʧʨʳʩʢʠʚʘʥʠʷ (TCV). ʂʣʘʧʘʥ TCV ʨʘʩʧʦʣʦʞʝʥ ʚ 

ʥʠʞʥʝʡ ʯʘʩʪʠ ʢʦʨʧʫʩʘ ʊʅɺɼ ʤʝʞʜʫ ʢʘʤʝʨʘʤʠ ʥʠʟʢʦʛʦ ʠ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ. ʕʪʠʤ ʢʣʘʧʘʥʦʤ 

ʨʝʛʫʣʠʨʫʝʪʩʷ ʜʘʚʣʝʥʠʝ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʪʨʝʙʫʝʤʦʤʫ ʤʦʤʝʥʪʫ ʦʧʝʨʝʞʝʥʠʷ ʚʧʨʳʩʢʠʚʘʥʠʷ. 

ɼʘʪʯʠʢ ʯʘʩʪʦʪʳ 
ʚʨʘʱʝʥʠʷ ʧʨʠʚʦʜʥʦʛʦ 
ʚʘʣʘ ʊʅɺɼ (Np) 

ʇʦʚʦʨʦʪʥʳʡ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʡ 
ʤʝʭʘʥʠʟʤ ʨʝʛʫʣʷʪʦʨʘ ʊʅɺɼ (GE) 

ʇʦʪʝʥʮʠʦʤʝʪʨʠʯʝʩʢʠʡ ʜʘʪʯʠʢ 
ʧʦʣʦʞʝʥʠʷ ʜʦʟʠʨʫʶʱʝʡ ʤʫʬʪʳ (CSP) 

ʕʣʝʢʪʨʦʤʘʛʥʠʪʥʳʡ 
ʢʣʘʧʘʥ ʦʪʩʝʯʢʠ ʪʦʧʣʠʚʘ 

ʕʣʝʢʪʨʦʤʘʛʥʠʪʥʳʡ ʢʣʘʧʘʥ 
ʦʧʝʨʝʞʝʥʠʷ ʚʧʨʳʩʢʠʚʘʥʠʷ (TCV) 
c ʜʘʪʯʠʢʦʤ ʧʦʣʦʞʝʥʠʷ ʧʦʨʰʥʷ 
ʫʩʪʨʦʡʩʪʚʘ ʦʧʝʨʝʞʝʥʠʷ 
ʚʧʨʳʩʢʠʚʘʥʠʷ (TPS) 

ʉʠʩʪʝʤʘ ʚʧʨʳʩʢʘ ʪʦʧʣʠʚʘ 
Á ɼʘʪʯʠʢ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ 
ʧʨʠʚʦʜʥʦʛʦ ʚʘʣʘ ʊʅɺɼ (Np) 

Á ʇʦʪʝʥʮʠʦʤʝʪʨʠʯʝʩʢʠʡ ʜʘʪʯʠʢ 
ʧʦʣʦʞʝʥʠʷ ʜʦʟʠʨʫʶʱʝʡ ʤʫʬʪʳ 
(CSP) 

Á ɼʘʪʯʠʢ ʪʝʤʧʝʨʘʪʫʨʳ ʪʦʧʣʠʚʘ 
Á ʈʝʛʫʣʠʨʦʚʦʯʥʳʡ ʧʦʪʝʥʮʠʦʤʝʪʨ 
Á ɼʘʪʯʠʢ ʧʦʣʦʞʝʥʠʷ ʧʦʨʰʥʷ 
ʫʩʪʨʦʡʩʪʚʘ ʦʧʝʨʝʞʝʥʠʷ 

ʚʧʨʳʩʢʠʚʘʥʠʷ 

ɸʚʪʦʤʦʙʠʣʴ 
 
Á ɼʘʪʯʠʢʠ 
Á ɺʳʢʣʶʯʘʪʝʣʠ 
Á ʅʘʧʨʷʞʝʥʠʝ 
ʘʢʢʫʤʫʣʷʪʦʨʥʦʡ ʙʘʪʘʨʝʠ 

ɹʣʦʢ ʫʧʨʘʚʣʝʥʠʷ ʜʚʠʛʘʪʝʣʝʤ 

ʊʅɺɼ 
Á ʇʦʚʦʨʦʪʥʳʡ 
ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʡ 
ʤʝʭʘʥʠʟʤ 
ʨʝʛʫʣʷʪʦʨʘ ʊʅɺɼ 
(GE) 
Á ʕʣʝʢʪʨʦʤʘʛʥʠʪʥʳʡ 
ʢʣʘʧʘʥ ʦʧʝʨʝʞʝʥʠʷ 
ʚʧʨʳʩʢʠʚʘʥʠʷ 
(TCV) 

ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ 
ʬʫʥʢʮʠʠ 
ʫʧʨʘʚʣʝʥʠʷ 

Á ʂʣʘʧʘʥ ʩʠʩʪʝʤʳ 
EGR 
Á ʉʚʝʯʠ ʥʘʢʘʣʠʚʘʥʠʷ 
Á ʂʦʥʪʨʦʣʴʥʘʷ ʣʘʤʧʘ 

Á ʎʠʢʣʦʚʘʷ ʧʦʜʘʯʘ 
Á ʄʦʤʝʥʪ ʚʧʨʳʩʢʠʚʘʥʠʷ 

Á ʋʧʨʘʚʣʝʥʠʝ ʩʠʩʪʝʤʦʡ 
EGR 

Á ʋʧʨʘʚʣʝʥʠʝ ʨʘʙʦʪʦʡ 
ʩʚʝʯʝʡ ʥʘʢʘʣʠʚʘʥʠʷ 

Á ɼʠʘʛʥʦʩʪʠʢʘ 
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ʈʝʜʫʢʮʠʦʥʥʳʡ ʢʣʘʧʘʥ. ʄʝʭʘʥʠʯʝʩʢʠʡ ʊʅɺɼ ʠʥʦʛʜʘ ʦʩʥʘʱʘʝʪʩʷ ʨʝʜʫʢʮʠʦʥʥʳʤ ʢʣʘʧʘʥʦʤ, 

ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʚ ʢʣʘʧʘʥʝ ʦʛʨʘʥʠʯʝʥʠʷ ʩʣʠʚʘ ʪʦʧʣʠʚʘ. ɺ COVEC-F ʨʝʜʫʢʮʠʦʥʥʳʡ ʢʣʘʧʘʥ 

ʧʨʠʩʫʪʩʪʚʫʝʪ ʚʩʝʛʜʘ ʚʤʝʩʪʝ ʩ ʢʣʘʧʘʥʦʤ ʦʛʨʘʥʠʯʝʥʠʷ ʩʣʠʚʘ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʩʦʢʨʘʪʠʪʴ 

ʧʝʨʝʧʫʩʢ ʪʦʧʣʠʚʘ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʜʘʚʣʝʥʠʝ ʚ ʥʘʩʦʩʝ ʥʝ ʜʦʩʪʠʛʥʝʪ ʟʘʜʘʥʥʦʛʦ ʟʥʘʯʝʥʠʷ. 

ʂʣʘʧʘʥ ʦʛʨʘʥʠʯʝʥʠʷ ʩʣʠʚʘ ʫʩʪʘʥʦʚʣʝʥ ʥʘ ʪʦʨʮʝʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʢʨʳʰʢʠ ʧʨʠʚʦʜʘ 

ʵʣʝʢʪʨʦʨʝʛʫʣʷʪʦʨʘ. 

 

ɼʘʪʯʠʢ ʧʦʣʦʞʝʥʠʷ ʧʦʨʰʥʷ ʫʩʪʨʦʡʩʪʚʘ ʦʧʝʨʝʞʝʥʠʷ ʚʧʨʳʩʢʠʚʘʥʠʷ (TPS). COVEC-F ʠʤʝʝʪ 

ʜʘʪʯʠʢ, ʧʦʟʚʦʣʷʶʱʠʡ ʦʧʨʝʜʝʣʠʪʴ ʧʦʣʦʞʝʥʠʝ ʧʦʨʰʥʷ ʫʩʪʨʦʡʩʪʚʘ ʦʧʝʨʝʞʝʥʠʷ ʚʧʨʳʩʢʠʚʘʥʠʷ 

(TPS). ɼʘʪʯʠʢ ʨʘʩʧʦʣʦʞʝʥ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʊʅɺɼ. 

 

ɹʣʦʢ ʫʧʨʘʚʣʝʥʠʷ ʜʚʠʛʘʪʝʣʝʤ. ɹʣʦʢ ʫʧʨʘʚʣʝʥʠʷ ʜʚʠʛʘʪʝʣʝʤ ʫʩʪʘʥʦʚʣʝʥ ʚ ʩʘʣʦʥʝ 

ʘʚʪʦʤʦʙʠʣʷ. ʆʥ ʧʦʣʫʯʘʝʪ ʩʠʛʥʘʣʳ ʦʪ ʚʩʝʭ ʜʘʪʯʠʢʦʚ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʕɹʋ 

ʜʚʠʛʘʪʝʣʷ ʩʨʘʚʥʠʚʘʝʪ ʧʦʣʫʯʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʩ ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʥʥʳʤʠ ʜʘʥʥʳʤʠ ʚ ʚʠʜʝ 

ʢʘʨʪʦʛʨʘʤʤ ʠ ʟʘʪʝʤ ʬʦʨʤʠʨʫʝʪ ʦʧʪʠʤʘʣʴʥʳʝ ʫʧʨʘʚʣʷʶʱʠʝ ʩʠʛʥʘʣʳ ʚʩʝʤ ʤʝʭʘʥʠʟʤʘʤ 

ʊʅɺɼ. 

 

ʈʝʛʫʣʠʨʦʚʦʯʥʳʡ ʧʦʪʝʥʮʠʦʤʝʪʨ. ʇʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʢʦʤʧʝʥʩʘʮʠʠ ʟʘʚʦʜʩʢʠʭ ʜʦʧʫʩʢʦʚ ʠ 

ʦʪʢʣʦʥʝʥʠʡ ʧʘʨʘʤʝʪʨʦʚ ʵʣʝʢʪʨʦʥʥʦʛʦ ʨʝʛʫʣʷʪʦʨʘ (GE). 

ɼʘʪʯʠʢ ʯʘʩʪʦʪʳ 
ʚʨʘʱʝʥʠʷ ʧʨʠʚʦʜʥʦʛʦ 
ʚʘʣʘ ʊʅɺɼ (Np) 

ʇʦʚʦʨʦʪʥʳʡ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʡ 
ʤʝʭʘʥʠʟʤ ʨʝʛʫʣʷʪʦʨʘ ʊʅɺɼ (GE) 

ʇʦʪʝʥʮʠʦʤʝʪʨʠʯʝʩʢʠʡ ʜʘʪʯʠʢ 
ʧʦʣʦʞʝʥʠʷ ʜʦʟʠʨʫʶʱʝʡ ʤʫʬʪʳ (CSP) 

ʕʣʝʢʪʨʦʤʘʛʥʠʪʥʳʡ 
ʢʣʘʧʘʥ ʦʪʩʝʯʢʠ ʪʦʧʣʠʚʘ 

ʕʣʝʢʪʨʦʤʘʛʥʠʪʥʳʡ ʢʣʘʧʘʥ 
ʦʧʝʨʝʞʝʥʠʷ ʚʧʨʳʩʢʠʚʘʥʠʷ (TCV) 
c ʜʘʪʯʠʢʦʤ ʧʦʣʦʞʝʥʠʷ ʧʦʨʰʥʷ 
ʫʩʪʨʦʡʩʪʚʘ ʦʧʝʨʝʞʝʥʠʷ 
ʚʧʨʳʩʢʠʚʘʥʠʷ (TPS) 

ʉʠʩʪʝʤʘ ʚʧʨʳʩʢʘ ʪʦʧʣʠʚʘ 
Á ɼʘʪʯʠʢ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ 
ʧʨʠʚʦʜʥʦʛʦ ʚʘʣʘ ʊʅɺɼ (Np) 

Á ʇʦʪʝʥʮʠʦʤʝʪʨʠʯʝʩʢʠʡ ʜʘʪʯʠʢ 
ʧʦʣʦʞʝʥʠʷ ʜʦʟʠʨʫʶʱʝʡ ʤʫʬʪʳ 
(CSP) 

Á ɼʘʪʯʠʢ ʪʝʤʧʝʨʘʪʫʨʳ ʪʦʧʣʠʚʘ . 
Á ʈʝʛʫʣʠʨʦʚʦʯʥʳʡ ʧʦʪʝʥʮʠʦʤʝʪʨ 
Á ɼʘʪʯʠʢ ʧʦʣʦʞʝʥʠʷ ʧʦʨʰʥʷ 
ʫʩʪʨʦʡʩʪʚʘ ʦʧʝʨʝʞʝʥʠʷ 
ʚʧʨʳʩʢʠʚʘʥʠ ̫

ɸʚʪʦʤʦʙʠʣʴ 
 
Á ɼʘʪʯʠʢʠ 
Á ɺʳʢʣʶʯʘʪʝʣʠ 
Á ʅʘʧʨʷʞʝʥʠʝ 
ʘʢʢʫʤʫʣʷʪʦʨʥʦʡ ʙʘʪʘʨʝʠ 

ɹʣʦʢ ʫʧʨʘʚʣʝʥʠʷ ʜʚʠʛʘʪʝʣʝʤ 

ʊʅɺɼ 
Á ʇʦʚʦʨʦʪʥʳʡ 
ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʡ 
ʤʝʭʘʥʠʟʤ 
ʨʝʛʫʣʷʪʦʨʘ ʊʅɺɼ 
(GE) 
Á ʕʣʝʢʪʨʦʤʘʛʥʠʪʥʳʡ 
ʢʣʘʧʘʥ ʦʧʝʨʝʞʝʥʠʷ 
ʚʧʨʳʩʢʠʚʘʥʠʷ 
(TCV) 

ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ 
ʬʫʥʢʮʠʠ 
ʫʧʨʘʚʣʝʥʠʷ 

Á ʂʣʘʧʘʥ ʩʠʩʪʝʤʳ 
EGR 
Á ʉʚʝʯʠ ʥʘʢʘʣʠʚʘʥʠʷ 
Á ʂʦʥʪʨʦʣʴʥʘʷ ʣʘʤʧʘ 

Á ʎʠʢʣʦʚʘʷ ʧʦʜʘʯʘ 
Á ʄʦʤʝʥʪ ʚʧʨʳʩʢʠʚʘʥʠʷ 

Á ʋʧʨʘʚʣʝʥʠʝ ʩʠʩʪʝʤʦʡ 

EGR 
Á ʋʧʨʘʚʣʝʥʠʝ ʨʘʙʦʪʦʡ 
ʩʚʝʯʝʡ ʥʘʢʘʣʠʚʘʥʠʷ 

Á ɼʠʘʛʥʦʩʪʠʢʘ 
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ʇʨʠʚʦʜ ʵʣʝʢʪʨʦʥʥʦʛʦ ʨʝʛʫʣʷʪʦʨʘ (GE), ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʡ ʢʣʘʧʘʥ 
ʦʧʝʨʝʞʝʥʠʷ ʚʧʨʳʩʢʠʚʘʥʠʷ (TCV) ʠ ʜʘʪʯʠʢ ʧʦʣʦʞʝʥʠʷ ʧʦʨʰʥʷ 
ʫʩʪʨʦʡʩʪʚʘ ʦʧʝʨʝʞʝʥʠʷ ʚʧʨʳʩʢʠʚʘʥʠʷ (TPS) 
 

 
 

ʇʨʠʚʦʜ ʵʣʝʢʪʨʦʥʥʦʛʦ ʨʝʛʫʣʷʪʦʨʘ (GE) 

ʇʨʠʚʦʜ ʵʣʝʢʪʨʦʥʥʦʛʦ ʨʝʛʫʣʷʪʦʨʘ (GE) ʫʧʨʘʚʣʝʥʠʷ ʊʅɺɼ ʢʦʤʧʘʢʪʥʦ ʩʤʦʥʪʠʨʦʚʘʥ ʥʘ ʚʝʨʭʥʝʡ 

ʢʨʳʰʢʝ ʊʅɺɼ ʠ ʩʚʷʟʘʥ ʩ ʢʘʤʝʨʦʡ ʨʝʛʫʣʷʪʦʨʘ. ʂʘʤʝʨʳ ʨʝʛʫʣʷʪʦʨʘ ʠ ʥʘʩʦʩʘ ʩʦʝʜʠʥʷʶʪʩʷ 

ʤʘʛʥʠʪʥʳʤ ʫʣʘʚʣʠʚʘʪʝʣʝʤ. ʊʦʧʣʠʚʦ, ʥʘʧʨʘʚʣʷʝʤʦʝ ʚ ʢʘʤʝʨʫ ʨʝʛʫʣʷʪʦʨʘ, ʦʭʣʘʞʜʘʝʪ 

ʢʘʪʫʰʢʫ ʧʨʠʚʦʜʥʦʛʦ ʤʝʭʘʥʠʟʤʘ. ʄʘʛʥʠʪʥʳʡ ʫʣʘʚʣʠʚʘʪʝʣʴ ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʧʦʧʘʜʘʥʠʝ 

ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʯʘʩʪʠʮ ʚ ʧʨʠʚʦʜ ʨʝʛʫʣʷʪʦʨʘ. ʅʘʢʦʥʝʯʥʠʢ ʚʘʣʘ, ʟʘʧʨʝʩʩʦʚʘʥʥʦʛʦ ʚ ʨʦʪʦʨ, 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʵʢʩʮʝʥʪʨʠʯʥʦ ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʰʘʨʦʚʦʡ ʧʘʣʝʮ. ʆʥ ʚʭʦʜʠʪ ʚ ʦʪʚʝʨʩʪʠʝ 

ʜʦʟʠʨʫʶʱʝʡ ʤʫʬʪʳ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʊʅɺɼ, COVEC-F ʨʝʛʫʣʠʨʫʝʪ ʢʦʣʠʯʝʩʪʚʦ 

ʚʧʨʳʩʢʠʚʘʝʤʦʛʦ ʪʦʧʣʠʚʘ ʩ ʧʦʤʦʱʴʶ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʠʩʧʦʣʥʠʪʝʣʴʥʦʛʦ ʤʝʭʘʥʠʟʤʘ. ʕɹʋ 

ʜʚʠʛʘʪʝʣʷ ʧʦʣʫʯʘʝʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʦʣʦʞʝʥʠʠ ʜʦʟʠʨʫʶʱʝʡ ʤʫʬʪʳ ʩ ʧʦʤʦʱʴʶ 

ʧʦʪʝʥʮʠʦʤʝʪʨʠʯʝʩʢʦʛʦ ʜʘʪʯʠʢʘ ʧʦʣʦʞʝʥʠʷ ʜʦʟʠʨʫʶʱʝʡ ʤʫʬʪʳ (CSP). ʇʨʠ ʧʦʷʚʣʝʥʠʠ ʚ 

ʢʘʪʫʰʢʝ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʦʢʘ ʚʦʟʥʠʢʘʝʪ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʧʦʚʦʨʦʪʫ ʨʦʪʦʨʘ ʥʘ 

ʦʧʨʝʜʝʣʝʥʥʳʡ ʫʛʦʣ. ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʠʣʦʡ ʪʦʢʘ ʚ ʢʘʪʫʰʢʝ. 

ʈʦʪʦʨ ʧʦʚʦʨʘʯʠʚʘʝʪʩʷ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʥʝ ʥʘʩʪʫʧʠʪ ʙʘʣʘʥʩ ʩʠʣ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʠ 

ʚʦʟʚʨʘʪʥʦʡ ʧʨʫʞʠʥʳ. ɼʘʪʯʠʢ CSP ʦʧʨʝʜʝʣʷʝʪ ʫʛʦʣ ʧʦʚʦʨʦʪʘ ʨʦʪʦʨʘ. ɼʘʪʯʠʢ ʫʩʪʘʥʦʚʣʝʥ ʚ 

ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʧʨʠʚʦʜʘ ʨʝʛʫʣʷʪʦʨʘ. ʇʦ ʝʛʦ ʩʠʛʥʘʣʘʤ ʕɹʋ ʜʚʠʛʘʪʝʣʷ ʦʧʨʝʜʝʣʷʝʪ ʩʦʦʪʚʝʪʩʪ-

ʚʠʝ ʜʝʡʩʪʚʠʪʝʣʴʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʤʫʬʪʳ (ʫʛʣʘ ʧʦʚʦʨʦʪʘ ʨʦʪʦʨʘ), ʢʦʪʦʨʦʝ ʟʘʚʠʩʠʪ ʦʪ ʩʠʣʳ 

ʪʦʢʘ, ʪʨʝʙʫʝʤʦʤʫ ʟʥʘʯʝʥʠʶ. ɼʘʪʯʠʢ CSP ʩʦʩʪʦʠʪ ʠʟ ʩʝʨʜʝʯʥʠʢʘ, ʢʘʪʫʰʢʠ, ʧʦʜʚʠʞʥʦʡ ʠ 

ʥʝʧʦʜʚʠʞʥʦʡ ʧʣʘʩʪʠʥ. ʇʦʜʚʠʞʥʘʷ ʧʣʘʩʪʠʥʘ ʩʦʝʜʠʥʝʥʘ ʩ ʚʘʣʦʤ ʧʨʠʚʦʜʘ ʨʝʛʫʣʷʪʦʨʘ. 

ʅʝʧʦʜʚʠʞʥʘʷ ʧʣʘʩʪʠʥʘ ʫʩʪʨʘʥʷʝʪ ʚʣʠʷʥʠʝ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʠʟʤʝʥʝʥʠʡ ʥʘ ʨʘʙʦʪʫ ʜʘʪʯʠʢʘ, 

ʚʳʟʚʘʥʥʳʭ ʚʠʭʨʝʚʳʤʠ ʪʦʢʘʤʠ. ɼʘʪʯʠʢ ʧʦʣʦʞʝʥʠʷ ʜʦʟʠʨʫʶʱʝʡ ʤʫʬʪʳ ʧʨʝʦʙʨʘʟʫʝʪ ʨʘʟʥʦʩʪʴ 

ʩʠʛʥʘʣʦʚ ʚʝʨʭʥʝʡ ʠ ʥʠʞʥʝʡ ʢʘʪʫʰʝʢ ʚ ʫʛʣʦʚʦʝ ʧʝʨʝʤʝʱʝʥʠʝ ʠ ʧʝʨʝʜʘʝʪ ʵʪʠ ʜʘʥʥʳʝ ʢ ʕɹʋ 
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ʕɹʋ ʜʚʠʛʘʪʝʣʷ ʩʨʘʚʥʠʚʘʝʪ ʜʝʡʩʪʚʠʪʝʣʴʥʦʝ ʠ ʪʨʝʙʫʝʤʦʝ ʟʥʘʯʝʥʠʷ ʫʛʣʘ ʧʦʚʦʨʦʪʘ ʨʦʪʦʨʘ. 

ʇʨʠ ʠʭ ʨʘʩʭʦʞʜʝʥʠʠ ʦʥ ʢʦʤʧʝʥʩʠʨʫʝʪ ʨʘʟʥʠʮʫ ʩ ʧʦʤʦʱʴʶ ʠʤʧʫʣʴʩʥʳʭ ʩʠʛʥʘʣʦʚ 

ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʦʢʘ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʢʚʘʞʥʦʩʪʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʜʝʡʩʪʚʠʪʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʫʛʣʘ 

ʩʪʘʥʦʚʠʪʩʷ ʨʘʚʥʳʤ ʟʘʜʘʥʥʦʤʫ. 

 

ʕʣʝʢʪʨʦʤʘʛʥʠʪʥʳʡ ʢʣʘʧʘʥ ʦʧʝʨʝʞʝʥʠʷ ʚʧʨʳʩʢʠʚʘʥʠʷ (TCV) 

ʕʣʝʢʪʨʦʤʘʛʥʠʪʥʳʡ ʢʣʘʧʘʥ TCV ʨʘʩʧʦʣʦʞʝʥ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʊʅɺɼ. ʆʙʘ ʢʘʥʘʣʘ (ɸ ʠ ɺ) ʚ 

ʢʦʨʧʫʩʝ ʥʘʩʦʩʘ ʧʦʜʭʦʜʷʪ ʢ ʢʣʘʧʘʥʫ. ʂʘʥʘʣ ɸ ʩʦʝʜʠʥʷʝʪ ʢʘʤʝʨʫ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ ʧʦʨʰʥʷ 

ʫʩʪʨʦʡʩʪʚʘ ʦʧʝʨʝʞʝʥʠʷ ʩ ʚʭʦʜʥʳʤ ʦʪʚʝʨʩʪʠʝʤ ʢʣʘʧʘʥʘ TCV. ʌʠʣʴʪʨ, ʫʩʪʘʥʦʚʣʝʥʥʳʡ ʚʦ 

ʚʧʫʩʢʥʦʤ ʦʪʚʝʨʩʪʠʠ, ʠʩʢʣʶʯʘʝʪ ʧʦʧʘʜʘʥʠʝ ʧʦʩʪʦʨʦʥʥʠʭ ʯʘʩʪʠʮ. ʂʘʥʘʣ ɺ ʩʦʝʜʠʥʷʝʪ ʢʘʤʝʨʫ 

ʥʠʟʢʦʛʦ ʜʘʚʣʝʥʠʷ ʧʦʨʰʥʷ ʫʩʪʨʦʡʩʪʚʘ ʦʧʝʨʝʞʝʥʠʷ ʩ ʚʳʭʦʜʥʳʤ ʦʪʚʝʨʩʪʠʝʤ ʢʣʘʧʘʥʘ TCV. 

ʋʩʪʘʥʦʚʣʝʥʥʳʡ ʤʝʞʜʫ ʦʙʝʠʤʠ ʢʘʤʝʨʘʤʠ ʢʣʘʧʘʥ TCV ʨʝʛʫʣʠʨʫʝʪ ʜʘʚʣʝʥʠʝ ʪʦʧʣʠʚʘ ʚ 

ʢʘʤʝʨʝ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ ʧʫʪʝʤ ʦʪʢʨʳʪʠʷ ʠ ʟʘʢʨʳʪʠʷ ʩʚʦʝʡ ʠʛʣʳ. ɺ ʪʦʪ ʤʦʤʝʥʪ, ʢʦʛʜʘ ʪʦʢ 

ʥʝ ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʡ ʢʣʘʧʘʥ, ʦʥ ʟʘʢʨʳʪ, ʠ ʦʙʝ ʢʘʤʝʨʳ ʨʘʟʲʝʜʠʥʷʶʪʩʷ. ʇʨʠ 

ʧʨʦʭʦʞʜʝʥʠʠ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʦʢʘ ʢʣʘʧʘʥ ʦʪʢʨʳʚʘʝʪʩʷ ʠ ʩʦʝʜʠʥʷʝʪ ʢʘʤʝʨʳ ʚʳʩʦʢʦʛʦ ʠ 

ʥʠʟʢʦʛʦ ʜʘʚʣʝʥʠʷ ʤʝʞʜʫ ʩʦʙʦʡ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʨʰʝʥʴ ʩʤʝʱʘʝʪʩʷ ʧʨʫʞʠʥʦʡ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ 

ʥʝ ʥʘʩʪʫʧʠʪ ʨʘʚʥʦʚʝʩʠʝ ʩʠʣ ʧʨʫʞʠʥʳ ʠ ʜʘʚʣʝʥʠʷ ʪʦʧʣʠʚʘ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʩ ʧʦʨʰʥʝʤ 

ʩʤʝʱʘʝʪʩʷ ʠ ʨʦʣʠʢʦʚʳʡ ʜʝʨʞʘʪʝʣʴ, ʧʦʚʦʨʦʪ ʢʦʪʦʨʦʛʦ ʧʨʠʚʦʜʠʪ ʢ ʠʟʤʝʥʝʥʠʶ ʫʛʣʘ 

ʦʧʝʨʝʞʝʥʠʷ ʚʧʨʳʩʢʠʚʘʥʠʷ. ʄʦʤʝʥʪ ʥʘʯʘʣʘ ʚʧʨʳʩʢʠʚʘʥʠʷ ʠʟʤʝʥʷʝʪʩʷ ʟʘ ʩʯʝʪ ʠʤʧʫʣʴʩʥʦʛʦ 

ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʢʣʘʧʘʥʘ, ʪʦ ʝʩʪʴ ʧʦ ʧʨʠʥʮʠʧʫ çʦʪʢʨʳʪ-ʟʘʢʨʳʪè. ʄʦʤʝʥʪ ʚʧʨʳʩʢʠʚʘʥʠʷ 

ʟʘʚʠʩʠʪ ʦʪ ʩʦʦʪʥʦʰʝʥʠʷ ʠʤʧʫʣʴʩʦʚ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʦʢʘ, ʧʨʦʪʝʢʘʶʱʝʛʦ ʯʝʨʝʟ ʢʣʘʧʘʥ TCV. 

ʆʪʥʦʰʝʥʠʝ ʠʤʧʫʣʴʩʦʚ ʟʘʚʠʩʠʪ ʦʪ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʠ ʩʭʝʤʳ ʫʧʨʘʚʣʝʥʠʷ. ʅʘʧʨʠʤʝʨ, ʯʘʩʪʦʪʘ 

ʩʠʛʥʘʣʘ ʚ ʮʝʧʠ ʢʣʘʧʘʥʘ TCV ʠʟʤʝʥʷʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʊʅɺɼ. 
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ʉʝʨʜʝʯʥʠʢ 
ʜʘʪʯʠʢʘ 

ʅʝʧʦʜʚʠʞʥʘʷ 
ʧʣʘʩʪʠʥʘ 

ɺʘʣ 

ʇʦʜʚʠʞʥʘʷ 
ʧʣʘʩʪʠʥʘ 

ʂʘʪʫʰʢʘ 
ʜʘʪʯʠʢʘ 

ɺʦʟʚʨʘʪʥʘʷ ʧʨʫʞʠʥʘ 

ʈʦʪʦʨ ʠ ʩʝʨʜʝʯʥʠʢ 

ʄʘʛʥʠʪ 

ɺʘʣ 

ʐʘʨʦʚʦʡ 
ʧʘʣʝʮ 

ɼʦʟʠʨʫʶʱʘʷ ʤʫʬʪʘ 

ʊ
ʦ
ʢ
 
(
ɸ
)

 

ʋʛʦʣ ʧʦʚʦʨʦʪʘ ʨʦʪʦʨʘ (Á) 

ɼʘʪʯʠʢ ʧʦʣʦʞʝʥʠʷ ʧʦʨʰʥʷ 
ʫʩʪʨʦʡʩʪʚʘ ʦʧʝʨʝʞʝʥʠʷ 
ʚʧʨʳʩʢʠʚʘʥʠʷ (TPS) 

ʕʣʝʢʪʨʦʤʘʛʥʠʪʥʳʡ 
ʢʣʘʧʘʥ ʦʧʝʨʝʞʝʥʠʷ 
ʚʧʨʳʩʢʠʚʘʥʠʷ (TCV) 



ʋʧʨʘʚʣʝʥʠʝ ʜʠʟʝʣʴʥʳʤ ʜʚʠʛʘʪʝʣʝʤ 1  

ʉʠʩʪʝʤʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʚʧʨʳʩʢʘ ʪʦʧʣʠʚʘ ʘʢʢʫʤʫʣʷʪʦʨʥʦʛʦ 

ʪʠʧʘ 

 

 

 

ʉʠʩʪʝʤʳ ʚʧʨʳʩʢʘ ʪʦʧʣʠʚʘ ʘʢʢʫʤʫʣʷʪʦʨʥʦʛʦ ʪʠʧʘ (CRDI) ʩʦʩʪʦʷʪ ʠʟ ʩʣʝʜʫʶʱʠʭ ʢʦʤʧʦʥʝʥʪʦʚ: 

¶ ʙʣʦʢ ʫʧʨʘʚʣʝʥʠʷ ʜʚʠʛʘʪʝʣʝʤ (ʕɹʋ ʜʚʠʛʘʪʝʣʷ); 

¶ ʪʦʧʣʠʚʥʳʡ ʥʘʩʦʩ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ (ʊʅɺɼ); 

¶ ʪʦʧʣʠʚʥʳʝ ʬʦʨʩʫʥʢʠ; 

¶ ʪʦʧʣʠʚʥʳʡ ʘʢʢʫʤʫʣʷʪʦʨ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ (ʨʘʤʧʘ). 

 

ɺ ʩʠʩʪʝʤʘʭ ʚʧʨʳʩʢʘ ʪʦʧʣʠʚʘ ʘʢʢʫʤʫʣʷʪʦʨʥʦʛʦ ʪʠʧʘ (CRDI) ʚʳʩʦʢʦʝ ʜʘʚʣʝʥʠʝ ʚ 

ʘʢʢʫʤʫʣʷʪʦʨʝ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʥʝʧʨʝʨʳʚʥʦ ʨʘʙʦʪʘʶʱʠʤ ʊʅɺɼ. ʂʨʦʤʝ ʪʦʛʦ, ʘʢʢʫʤʫʣʷʪʦʨ 

ʜʝʤʧʬʠʨʫʝʪ ʢʦʣʝʙʘʥʠʷ ʜʘʚʣʝʥʠʷ ʪʦʧʣʠʚʘ, ʚʳʟʚʘʥʥʳʝ ʨʘʙʦʪʦʡ ʊʅɺɼ. ɺʧʨʳʩʢʠʚʘʥʠʝ 

ʪʦʧʣʠʚʘ ʬʦʨʩʫʥʢʘʤʠ ʧʨʠʚʦʜʠʪ ʢ ʫʤʝʥʴʰʝʥʠʶ ʝʛʦ ʦʙʲʝʤʘ ʚ ʪʦʧʣʠʚʥʦʡ ʨʘʤʧʝ. ɸʢʢʫʤʫʣʷʪʦʨ 

ʷʚʣʷʝʪʩʷ ʦʙʱʠʤ ʜʣʷ ʚʩʝʭ ʮʠʣʠʥʜʨʦʚ, ʧʦʵʪʦʤʫ ʩʠʩʪʝʤʫ ʥʘʟʳʚʘʶʪ çʩ ʦʙʱʝʡ ʪʦʧʣʠʚʥʦʡ 

ʨʘʤʧʦʡè (Common Rail). ɼʘʞʝ ʧʨʠ ʧʦʚʳʰʝʥʠʠ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʜʘʚʣʝʥʠʝ ʚ ʪʦʧʣʠʚʥʦʡ 

ʨʘʤʧʝ ʦʩʪʘʝʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʠʟʤʝʥʥʳʤ. ɹʣʘʛʦʜʘʨʷ ʵʪʦʤʫ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʧʦʩʪʦʷʥʥʦʝ 

ʜʘʚʣʝʥʠʝ ʚʧʨʳʩʢʠʚʘʥʠʷ ʚ ʤʦʤʝʥʪ ʦʪʢʨʳʪʠʷ ʬʦʨʩʫʥʢʠ. 

 

ʂʦʤʧʘʥʠʷ Hyundai ʦʩʥʘʱʘʝʪ ʘʚʪʦʤʦʙʠʣʠ ʜʚʫʤʷ ʩʠʩʪʝʤʘʤʠ ʘʢʢʫʤʫʣʷʪʦʨʥʦʛʦ ʪʠʧʘ, 

ʠʟʚʝʩʪʥʳʤʠ ʢʘʢ Bosch ʠ Delphi. ʉʠʩʪʝʤʳ ʤʦʛʫʪ ʨʘʟʣʠʯʘʪʴʩʷ ʤʝʪʦʜʦʤ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 

ʜʘʚʣʝʥʠʷ ʚ ʘʢʢʫʤʫʣʷʪʦʨʝ (ʚʭʦʜʥʦʝ ʠʣʠ ʚʳʭʦʜʥʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ). ʅʘ ʥʝʢʦʪʦʨʳʭ ʪʠʧʘʭ 

ʜʚʠʛʘʪʝʣʝʡ ʤʦʛʫʪ ʫʩʪʘʥʘʚʣʠʚʘʪʴʩʷ ʩʠʩʪʝʤʳ ʩʤʝʰʘʥʥʦʛʦ ʪʠʧʘ ʫʧʨʘʚʣʝʥʠʷ. 

ʉʠʩʪʝʤʳ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʜʘʚʣʝʥʠʷ ʥʘ ʚʭʦʜʝ ʜʦʟʠʨʫʶʪ ʪʦʧʣʠʚʦ, ʧʦʩʪʫʧʘʶʱʝʝ ʚ ʊʅɺɼ. ɼʣʷ 

ʵʪʦʛʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʘʛʥʠʪʥʳʡ ʜʦʟʠʨʫʶʱʠʡ ʢʣʘʧʘʥ (Bosch-CRDI) ʠʣʠ ʚʧʫʩʢʥʦʡ ʜʦʟʠʨʫʶʱʠʡ 

ʢʣʘʧʘʥ (Delphi-CRDI), ʢʦʪʦʨʳʡ ʢʨʝʧʠʪʩʷ ʥʘ ʢʦʨʧʫʩʝ ʊʅɺɼ. ɺ ʩʠʩʪʝʤʘʭ ʚʳʭʦʜʥʦʛʦ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʜʘʚʣʝʥʠʷ ʧʨʠʤʝʥʷʝʪʩʷ ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ ʢʣʘʧʘʥ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʜʘʚʣʝʥʠʷ ʚ 

ʘʢʢʫʤʫʣʷʪʦʨʝ (Bosch-CRDI), ʢʦʪʦʨʳʡ ʫʩʪʘʥʦʚʣʝʥ ʥʘ ʪʦʧʣʠʚʥʦʡ ʨʘʤʧʝ. 

ʌʦʨʩʫʥʢʘ 

ʊʦʧʣʠʚʥʳʡ ʥʘʩʦʩ ʚʳʩʦʢʦʛʦ 
ʜʘʚʣʝʥʠʷ 

ʊʦʧʣʠʚʥʳʡ ʘʢʢʫʤʫʣʷʪʦʨ 
ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ (ʨʘʤʧʘ) 

ʕɹʋ 
ʜʚʠʛʘʪʝʣʷ 

BOSCH 
ʈʝʛʫʣʠʨʦʚʘʥʠ
ʝ ʜʘʚʣʝʥʠʷ ʚ 
ʘʢʢʫʤʫʣʷʪʦʨʝ 

ɺʭʦʜʥʦʝ 
ʨʝʛʫʣʠʨʦʚʘʥʠʝ 

ɺʳʭʦʜʥʦʝ 
ʨʝʛʫʣʠʨʦʚʘʥʠʝ 

ɺʭʦʜʥʦʝ ʠ ʚʳʭʦʜʥʦʝ 
ʨʝʛʫʣʠʨʦʚʘʥʠʝ 

DELPHI 
ʈʝʛʫʣʠʨʦʚʘʥʠ
ʝ ʜʘʚʣʝʥʠʷ ʚ 
ʘʢʢʫʤʫʣʷʪʦʨʝ 

ɺʭʦʜʥʦʝ 
ʨʝʛʫʣʠʨʦʚʘʥʠʝ 
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ʉʠʩʪʝʤʦʡ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʚʧʨʳʩʢʘ ʪʦʧʣʠʚʘ ʘʢʢʫʤʫʣʷʪʦʨʥʦʛʦ ʪʠʧʘ ʫʧʨʘʚʣʷʝʪ 

ʵʣʝʢʪʨʦʥʥʳʡ ʙʣʦʢ ʫʧʨʘʚʣʝʥʠʷ ʜʚʠʛʘʪʝʣʝʤ (ʕɹʋ ʜʚʠʛʘʪʝʣʷ). 

ʇʣʘʪʘ ʕɹʋ ʜʚʠʛʘʪʝʣʷ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ ʤʝʪʘʣʣʠʯʝʩʢʦʤ ʢʦʨʧʫʩʝ. ɼʘʪʯʠʢʠ, ʠʩʧʦʣʥʠʪʝʣʴʥʳʝ 

ʤʝʭʘʥʠʟʤʳ ʠ ʢʘʙʝʣʠ ʧʦʜʘʯʠ ʥʘʧʨʷʞʝʥʠʷ ʩʦʝʜʠʥʷʶʪʩʷ ʩ ʙʣʦʢʦʤ ʫʧʨʘʚʣʝʥʠʷ ʯʝʨʝʟ 

ʤʥʦʛʦʢʦʥʪʘʢʪʥʳʡ ʨʘʟʲʝʤ. ɺʳʭʦʜʥʳʝ ʢʘʩʢʘʜʳ ʙʦʣʴʰʦʡ ʤʦʱʥʦʩʪʠ ʜʣʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ ʠʩʧʦʣʥʠʪʝʣʴʥʳʤʠ ʤʝʭʘʥʠʟʤʘʤʠ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʢʦʨʧʫʩʝ ʙʣʦʢʘ ʫʧʨʘʚʣʝʥʠʷ 

ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ ʦʪ ʥʠʭ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʦʯʝʥʴ ʭʦʨʦʰʠʡ ʦʪʚʦʜ ʪʝʧʣʘ ʥʘ ʢʦʨʧʫʩ ʙʣʦʢʘ. ʕɹʋ 

ʜʚʠʛʘʪʝʣʷ ʧʦʣʫʯʘʝʪ ʩʠʛʥʘʣʳ ʦʪ ʚʥʝʰʥʠʭ ʜʘʪʯʠʢʦʚ ʠ ʦʛʨʘʥʠʯʠʚʘʝʪ ʠʭ ʜʦ ʥʝʦʙʭʦʜʠʤʦʛʦ 

ʫʨʦʚʥʷ ʥʘʧʨʷʞʝʥʠʷ. ʇʦ ʚʝʣʠʯʠʥʘʤ ʚʭʦʜʥʳʭ ʩʠʛʥʘʣʦʚ ʠ ʵʪʘʣʦʥʥʳʭ ʟʥʘʯʝʥʠʡ, ʩʦʜʝʨʞʘʱʠʭʩʷ 

ʚ ʢʘʨʪʦʛʨʘʤʤʘʭ, ʤʠʢʨʦʧʨʦʮʝʩʩʦʨ ʕɹʋ ʜʚʠʛʘʪʝʣʷ ʨʘʩʩʯʠʪʳʚʘʝʪ ʚʨʝʤʷ ʚʧʨʳʩʢʠʚʘʥʠʷ ʠ 

ʦʧʨʝʜʝʣʷʝʪ ʤʦʤʝʥʪ ʥʘʯʘʣʘ ʧʦʜʘʯʠ ʪʦʧʣʠʚʘ. ʄʠʢʨʦʧʨʦʮʝʩʩʦʨ ʩ ʧʦʤʦʱʴʶ ʚʳʭʦʜʥʳʭ 

ʩʠʛʥʘʣʦʚ ʫʧʨʘʚʣʷʝʪ ʚʳʭʦʜʥʳʤʠ ʢʘʩʢʘʜʘʤʠ ʙʣʦʢʘ ʫʧʨʘʚʣʝʥʠʷ. ɺʳʭʦʜʥʳʝ ʢʘʩʢʘʜʳ 

ʛʝʥʝʨʠʨʫʶʪ ʩʠʛʥʘʣʳ, ʤʦʱʥʦʩʪʴ ʢʦʪʦʨʳʭ ʜʦʩʪʘʪʦʯʥʘ ʜʣʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 

ʠʩʧʦʣʥʠʪʝʣʴʥʳʤʠ ʤʝʭʘʥʠʟʤʘʤʠ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʜʘʚʣʝʥʠʷ ʚ ʨʘʤʧʝ ʠ ʦʪʢʣʶʯʝʥʠʷ ʫʩʪʨʦʡʩʪʚ. 

ʂʨʦʤʝ ʪʦʛʦ, ʕɹʋ ʜʚʠʛʘʪʝʣʷ ʫʧʨʘʚʣʷʝʪ ʨʘʟʣʠʯʥʳʤʠ ʵʣʝʢʪʨʦʥʥʳʤʠ ʧʨʠʙʦʨʘʤʠ ʩʠʩʪʝʤ 

ʜʚʠʛʘʪʝʣʷ (ʥʘʧʨʠʤʝʨ, ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʤ ʢʣʘʧʘʥʦʤ EGR, ʨʝʣʝ ʚʢʣʶʯʝʥʠʷ ʪʦʧʣʠʚʥʦʛʦ ʥʘʩʦʩʘ 

ʠ ʪ. ʜ.), ʘ ʪʘʢʞʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ, ʪʘʢʠʤʠ ʢʘʢ ʨʝʣʝ ʩʚʝʯʝʡ ʥʘʢʘʣʠʚʘʥʠʷ ʠʣʠ 

ʢʦʥʜʠʮʠʦʥʝʨʦʤ ʚʦʟʜʫʭʘ. 
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ʈʝʞʠʤ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʪʠʧʘ ʪʨʘʥʩʤʠʩʩʠʠ (ɸʂʇ/ʄʂʇ) 

ɼʣʷ ʥʝʢʦʪʦʨʳʭ ʩʠʩʪʝʤ ʠʣʠ ʥʘ ʦʧʨʝʜʝʣʝʥʥʳʭ ʤʦʜʝʣʷʭ ʘʚʪʦʤʦʙʠʣʝʡ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʩʪʠ 

ʧʨʦʮʝʜʫʨʫ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʪʠʧʘ ʪʨʘʥʩʤʠʩʩʠʠ (ɸʂʇ/ʄʂʇ). ʕʪʫ ʦʧʝʨʘʮʠʶ ʚʳʧʦʣʥʷʶʪ ʧʦʩʣʝ 

ʟʘʤʝʥʳ ʕɹʋ ʜʚʠʛʘʪʝʣʷ ʠʣʠ ʕɹʋ ʢʦʨʦʙʢʠ ʧʝʨʝʜʘʯ (TCM). ɽʩʣʠ ʥʝ ʧʨʦʚʦʜʠʪʴ ʨʘʩʧʦʟʥʘʚʘʥʠʝ, 

ʪʦ ʢʦʥʪʨʦʣʴʥʘʷ ʣʘʤʧʘ ʩʠʩʪʝʤʳ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʧʦʜʦʛʨʝʚʘ ʙʫʜʝʪ ʛʦʨʝʪʴ ʧʦʩʪʦʷʥʥʦ. 

 

ɿʘʤʝʯʘʥʠʝ 

ʇʦʩʣʝ ʟʘʤʝʥʳ ʕɹʋ ʜʚʠʛʘʪʝʣʷ ʥʘ ʘʚʪʦʤʦʙʠʣʷʭ, ʦʩʥʘʱʝʥʥʳʭ ʢʘʪʘʣʠʪʠʯʝʩʢʠʤ ʩʘʞʝʚʳʤ 

ʬʠʣʴʪʨʦʤ, ʩʣʝʜʫʝʪ ʚʥʝʩʪʠ ʚ ʥʦʚʳʡ ʕɹʋ ʜʚʠʛʘʪʝʣʷ ʪʝʢʫʱʝʝ ʟʥʘʯʝʥʠʝ ʩʫʤʤʘʨʥʦʛʦ ʧʨʦʙʝʛʘ 

ʘʚʪʦʤʦʙʠʣʷ. ʕʪʦ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʩʘʞʠ ʚ ʬʠʣʴʪʨʝ! ɹʦʣʝʝ 

ʧʦʜʨʦʙʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʧʨʠʚʝʜʝʥʘ ʚ ʟʘʚʦʜʩʢʦʡ ʠʥʩʪʨʫʢʮʠʠ. 
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Bosch CRDI, ʢʦʥʪʫʨʳ ʥʠʟʢʦʛʦ ʠ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ 

 

 

 

 

 

 

ʂʦʥʪʫʨ ʥʠʟʢʦʛʦ ʜʘʚʣʝʥʠʷ 

ɺ ʢʘʯʝʩʪʚʝ ʪʦʧʣʠʚʦʧʦʜʢʘʯʠʚʘʶʱʝʛʦ ʥʘʩʦʩʘ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʥʘʩʦʩ ʩ 

ʬʠʣʴʪʨʦʤ ʠʣʠ ʤʝʭʘʥʠʯʝʩʢʠʡ ʰʝʩʪʝʨʝʥʯʘʪʳʡ. ʅʘʩʦʩ ʟʘʙʠʨʘʝʪ ʪʦʧʣʠʚʦ ʠʟ ʪʦʧʣʠʚʥʦʛʦ ʙʘʢʘ ʠ 

ʥʝʧʨʝʨʳʚʥʦ ʧʦʜʘʝʪ ʚ ʥʫʞʥʦʤ ʢʦʣʠʯʝʩʪʚʝ ʚ ʊʅɺɼ. 

 

ʕʣʝʢʪʨʠʯʝʩʢʠʡ ʪʦʧʣʠʚʥʳʡ ʥʘʩʦʩ 

ʕʣʝʢʪʨʠʯʝʩʢʠʡ ʰʠʙʝʨʥʳʡ ʥʘʩʦʩ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʜʘʯʫ ʪʦʧʣʠʚʘ ʚ ʊʅɺɼ. ʉ ʤʦʤʝʥʪʘ ʥʘʯʘʣʘ 

ʨʘʙʦʪʳ ʜʚʠʛʘʪʝʣʷ ʥʘʩʦʩ ʨʘʙʦʪʘʝʪ ʥʝʧʨʝʨʳʚʥʦ, ʘ ʝʛʦ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʥʝ ʟʘʚʠʩʠʪ ʦʪ 

ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʚʘʣʘ ʜʚʠʛʘʪʝʣʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʥʘʩʦʩ ʧʦʩʪʦʷʥʥʦ ʥʘʧʨʘʚʣʷʝʪ ʪʦʧʣʠʚʦ ʠʟ 

ʙʘʢʘ ʯʝʨʝʟ ʬʠʣʴʪʨ ʢ ʊʅɺɼ. ʀʟʙʳʪʦʢ ʪʦʧʣʠʚʘ ʚʦʟʚʨʘʱʘʝʪʩʷ ʦʙʨʘʪʥʦ ʚ ʙʘʢ ʯʝʨʝʟ 

ʨʝʜʫʢʮʠʦʥʥʳʡ ʢʣʘʧʘʥ. ɿʘʱʠʪʥʘʷ ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʮʝʧʴ ʦʪʢʣʶʯʘʝʪ ʧʦʜʘʯʫ ʪʦʧʣʠʚʘ ʚ ʩʣʫʯʘʝ, 

ʢʦʛʜʘ ʢʣʶʯ ʚ ʟʘʤʢʝ ʥʘʭʦʜʠʪʩʷ ʚ ʧʦʣʦʞʝʥʠʠ çʚʢʣʶʯʝʥʦè, ʘ ʜʚʠʛʘʪʝʣʴ ʦʩʪʘʥʦʚʣʝʥ. 

ʕʣʝʢʪʨʠʯʝʩʢʠʝ ʥʘʩʦʩʳ ʥʘ ʘʚʪʦʤʦʙʠʣʷʭ Hyundai ʙʳʚʘʶʪ ʧʦʛʨʫʞʥʦʛʦ ʪʠʧʘ ʠ ʚʳʥʦʩʥʳʝ. 

ɺʳʥʦʩʥʳʝ ʥʘʩʦʩʳ ʨʘʟʤʝʱʘʶʪʩʷ ʚʥʝ ʙʘʢʘ ʤʝʞʜʫ ʪʦʧʣʠʚʥʳʤ ʙʘʢʦʤ ʠ ʬʠʣʴʪʨʦʤ. ʆʥʠ 

ʢʨʝʧʷʪʩʷ ʢ ʜʥʠʱʫ ʢʫʟʦʚʘ ʘʚʪʦʤʦʙʠʣʷ. ʅʘʩʦʩʳ ʧʦʛʨʫʞʥʦʛʦ ʪʠʧʘ, ʥʘʦʙʦʨʦʪ, ʫʩʪʘʥʦʚʣʝʥʳ ʚ 

ʪʦʧʣʠʚʥʦʤ ʙʘʢʝ ʠ ʠʤʝʶʪ ʦʩʦʙʫʶ ʢʦʥʩʪʨʫʢʮʠʶ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʚʳʥʦʩʥʦʛʦ ʥʘʩʦʩʘ, ʢ ʢʦʪʦʨʦʤʫ 

ʚʩʝ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʠ ʛʠʜʨʘʚʣʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ ʧʦʜʢʣʶʯʘʶʪʩʷ ʩʥʘʨʫʞʠ, ʚ ʫʟʝʣ ʪʦʧʣʠʚʥʦʛʦ 

ʥʘʩʦʩʘ ʧʦʛʨʫʞʥʦʛʦ ʪʠʧʘ ʚʭʦʜʷʪ ʪʦʧʣʠʚʦʟʘʙʦʨʥʠʢ, ʜʘʪʯʠʢ ʫʨʦʚʥʷ ʪʦʧʣʠʚʘ ʠ ʢʦʨʧʫʩ, ʢʦʪʦʨʳʡ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʝʤʢʦʩʪʴ ʜʣʷ ʪʦʧʣʠʚʘ. 

ɺʝʜʫʱʘʷ 
ʰʝʩʪʝʨʥʷ 

ɺʩʘʩʳ-
ʚʘʥʠʝ 

ʅʘʛʥʝʪʘʥʠʝ 

ʐʝʩʪʝʨʝʥʯʘʪʳʡ 
ʥʘʩʦʩ 

ʠʣʠ 

ʈʝʜʫʢʮʠʦʥʥʳʡ 
ʢʣʘʧʘʥ ʕʣʝʢʪʨʠʯʝʩʢʠʡ 

ʰʠʙʝʨʥʳʡ ʥʘʩʦʩ 

ʕɹʋ 
ʜʚʠʛʘ-
ʪʝʣʷ 
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ʐʝʩʪʝʨʝʥʯʘʪʳʡ ʪʦʧʣʠʚʦʧʦʜʢʘʯʠʚʘʶʱʠʡ ʥʘʩʦʩ 

ʅʘ ʥʝʢʦʪʦʨʳʭ ʤʦʜʝʣʷʭ ʘʚʪʦʤʦʙʠʣʝʡ ʰʝʩʪʝʨʝʥʯʘʪʳʡ ʪʦʧʣʠʚʦʧʦʜʢʘʯʠʚʘʶʱʠʡ ʥʘʩʦʩ 

ʧʨʠʤʝʥʷʝʪʩʷ ʩʦʚʤʝʩʪʥʦ ʩ ʊʅɺɼ ʚ ʩʠʩʪʝʤʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʚʧʨʳʩʢʘ ʪʦʧʣʠʚʘ 

ʘʢʢʫʤʫʣʷʪʦʨʥʦʛʦ ʪʠʧʘ. ʆʥ ʩʦʙʨʘʥ ʚ ʢʦʨʧʫʩʝ ʊʅɺɼ ʠ ʚʨʘʱʘʝʪʩʷ ʚʤʝʩʪʝ ʩ ʥʠʤ ʥʘ ʦʜʥʦʤ ʚʘʣʫ. 

ʆʩʥʦʚʥʳʝ ʜʝʪʘʣʠ ʥʘʩʦʩʘ ð ʜʚʝ ʰʝʩʪʝʨʥʠ ʩ ʚʥʝʰʥʠʤ ʟʘʮʝʧʣʝʥʠʝʤ ʟʫʙʴʝʚ. ʇʨʠ ʚʨʘʱʝʥʠʠ 

ʰʝʩʪʝʨʝʥ ʪʦʧʣʠʚʦ ʧʦʩʪʫʧʘʝʪ ʚ ʢʘʤʝʨʳ, ʦʙʨʘʟʦʚʘʥʥʳʤʠ ʠʭ ʟʫʙʴʷʤʠ ʠ ʚʥʫʪʨʝʥʥʠʤʠ ʩʪʝʥʢʘʤʠ 

ʢʦʨʧʫʩʘ ʥʘʩʦʩʘ, ʘ ʟʘʪʝʤ ʥʘʧʨʘʚʣʷʝʪʩʷ ʚ ʥʘʛʥʝʪʘʪʝʣʴʥʫʶ ʯʘʩʪʴ (ʥʘ ʚʳʭʦʜ). ʃʠʥʠʷ ʢʦʥʪʘʢʪʘ 

ʜʚʫʭ ʰʝʩʪʝʨʝʥ ʜʝʡʩʪʚʫʝʪ ʢʘʢ ʫʧʣʦʪʥʝʥʠʝ, ʦʪʜʝʣʷʷ ʚʩʘʩʳʚʘʶʱʫʶ ʧʦʣʦʩʪʴ ʥʘʩʦʩʘ ʦʪ 

ʥʘʛʥʝʪʘʶʱʝʡ, ʠ ʧʨʝʧʷʪʩʪʚʫʝʪ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʦʙʨʘʪʥʦʛʦ ʧʦʪʦʢʘ ʪʦʧʣʠʚʘ. 

ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʰʝʩʪʝʨʝʥʯʘʪʦʛʦ ʥʘʩʦʩʘ ʧʨʷʤʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʯʘʩʪʦʪʝ ʚʨʘʱʝʥʠʷ 

ʚʘʣʘ ʜʚʠʛʘʪʝʣʷ. ʅʘʩʦʩ ʪʘʢʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʥʝ ʪʨʝʙʫʝʪ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ. ɼʣʷ ʪʦʛʦ 

ʯʪʦʙʳ ʥʘʢʘʯʘʪʴ ʪʦʧʣʠʚʦ ʚ ʊʅɺɼ ʧʝʨʝʜ ʧʝʨʚʳʤ ʟʘʧʫʩʢʦʤ ʜʚʠʛʘʪʝʣʷ ʠʣʠ ʢʦʛʜʘ ʪʦʧʣʠʚʥʳʡ ʙʘʢ 

ʧʨʘʢʪʠʯʝʩʢʠ ʧʫʩʪʦʡ, ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʨʫʯʥʦʡ ʥʘʩʦʩ ʧʨʷʤʦ ʥʘ ʢʦʨʧʫʩʝ ʰʝʩʪʝʨʝʥʯʘʪʦʛʦ 

ʥʘʩʦʩʘ ʠʣʠ ʚ ʪʦʧʣʠʚʦʧʨʦʚʦʜʝ ʥʠʟʢʦʛʦ ʜʘʚʣʝʥʠʷ. 

ɺʝʜʫʱʘʷ 

ʰʝʩʪʝʨʥʷ 

ɺʩʘʩʳ-
ʚʘʥʠʝ 

ʅʘʛʥʝʪʘʥʠʝ 

ʐʝʩʪʝʨʝʥʯʘʪʳʡ 
ʥʘʩʦʩ 

ʠʣʠ 

ʈʝʜʫʢʮʠʦʥʥʳʡ 
ʢʣʘʧʘʥ ʕʣʝʢʪʨʠʯʝʩʢʠʡ 

ʰʠʙʝʨʥʳʡ ʥʘʩʦʩ 

ʕɹʋ 
ʜʚʠʛʘ-
ʪʝʣʷ 
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ʂʦʥʪʫʨ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ 

ʊʅɺɼ ʩʦʝʜʠʥʷʝʪ ʢʦʥʪʫʨʳ ʥʠʟʢʦʛʦ ʠ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʡ. ʉ ʧʦʤʦʱʴʶ ʊʅɺɼ ʚ ʨʘʤʧʝ 

ʥʝʧʨʝʨʳʚʥʦ ʩʦʟʜʘʝʪʩʷ ʚʳʩʦʢʦʝ ʜʘʚʣʝʥʠʝ. ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʙʳʯʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʚʧʨʳʩʢʘ 

ʪʦʧʣʠʚʦ ʟʜʝʩʴ ʥʝ ʩʞʠʤʘʝʪʩʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʚ ʤʦʤʝʥʪ ʚʧʨʳʩʢʠʚʘʥʠʷ. 

 

ʊʦʧʣʠʚʥʳʡ ʥʘʩʦʩ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ (ʊʅɺɼ) 

ʊʅɺɼ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʘ ʪʦʤ ʞʝ ʤʝʩʪʝ, ʯʪʦ ʠ ʦʙʳʯʥʳʝ ʥʘʩʦʩʳ 

ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʛʦ ʪʠʧʘ. ʆʥ ʧʨʠʚʦʜʠʪʩʷ ʜʚʠʛʘʪʝʣʝʤ (ʚʨʘʱʘʝʪʩʷ ʩ ʧʦʣʦʚʠʥʥʦʡ ʯʘʩʪʦʪʦʡ 

ʚʘʣʘ ʜʚʠʛʘʪʝʣʷ, ʥʦ ʥʝ ʙʦʣʝʝ 3000 ʦʙ/ʤʠʥ) ʯʝʨʝʟ ʤʫʬʪʫ ʠ ʩʤʘʟʳʚʘʝʪʩʷ ʧʨʦʭʦʜʷʱʠʤ ʯʝʨʝʟ 

ʥʝʛʦ ʜʠʟʝʣʴʥʳʤ ʪʦʧʣʠʚʦʤ. ʊʨʠ ʧʣʫʥʞʝʨʘ, ʨʘʜʠʘʣʴʥʦ ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʧʦʜ ʫʛʣʦʤ 120Á, 

ʩʞʠʤʘʶʪ ʪʦʧʣʠʚʦ ʚʥʫʪʨʠ ʊʅɺɼ. ʊʨʠ ʨʘʙʦʯʠʭ ʭʦʜʘ ʢʘʞʜʦʛʦ ʧʣʫʥʞʝʨʘ ʟʘ ʦʜʠʥ ʦʙʦʨʦʪ ʚʘʣʘ 

ʊʅɺɼ ʦʙʝʩʧʝʯʠʚʘʶʪ ʥʝʟʥʘʯʠʪʝʣʴʥʫʶ ʠ ʨʘʚʥʦʤʝʨʥʫʶ ʥʘʛʨʫʟʢʫ ʥʘ ʚʘʣ ʧʨʠʚʦʜʘ ʥʘʩʦʩʘ. 

ʅʝʦʙʭʦʜʠʤʘʷ ʜʣʷ ʧʨʠʚʦʜʘ ʊʅɺɼ ʤʦʱʥʦʩʪʴ ʚʦʟʨʘʩʪʘʝʪ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʜʘʚʣʝʥʠʶ ʚ ʨʘʤʧʝ 

ʠ ʯʘʩʪʦʪʝ ʚʨʘʱʝʥʠʷ ʚʘʣʘ ʥʘʩʦʩʘ (ʦʙʲʝʤʫ ʧʦʜʘʯʠ). ɺ ʜʠʟʝʣʴʥʦʤ ʜʚʠʛʘʪʝʣʝ ʨʘʙʦʯʠʤ 

ʦʙʲʝʤʦʤ 2,0 ʣ ʊʅɺɼ ʧʨʠ ʤʝʭʘʥʠʯʝʩʢʦʤ ʂʇɼ ʦʢʦʣʦ 90% ʧʦʪʨʝʙʣʷʝʪ ʤʦʱʥʦʩʪʴ ʧʦʨʷʜʢʘ 3,8 

ʢɺʪ ʧʨʠ ʥʦʤʠʥʘʣʴʥʦʡ ʯʘʩʪʦʪʝ ʚʨʘʱʝʥʠʷ ʢʦʣʝʥʯʘʪʦʛʦ ʚʘʣʘ ʠ ʜʘʚʣʝʥʠʠ 1350 ʙʘʨ ʚ ʨʘʤʧʝ. 

ɺʧʫʩʢʥʦʡ 
ʢʣʘʧʘʥ 

ʕʢʩʮʝʥʪʨʠʢʦʚʳʡ 
ʢʫʣʘʯʦʢ 

ɺʳʧʫʩʢʥʦʡ 
ʢʣʘʧʘʥ 

ɺʘʣ 
ʧʨʠʚʦʜʘ 

ʇʣʫʥʞʝʨ ʩ ʛʠʣʴʟʦʡ 
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ɺʘʣ ʧʨʠʚʦʜʘ ʩ ʵʢʩʮʝʥʪʨʠʢʦʚʳʤʠ ʢʫʣʘʯʢʘʤʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʟʘʩʪʘʚʣʷʝʪ ʧʦʩʪʫʧʘʪʝʣʴʥʦ 

(ʚʚʝʨʭ-ʚʥʠʟ) ʜʚʠʛʘʪʴʩʷ ʚʩʝ ʪʨʠ ʧʣʫʥʞʝʨʘ. ʊʦʧʣʠʚʦʧʦʜʢʘʯʠʚʘʶʱʠʡ ʥʘʩʦʩ ʧʦʜʘʝʪ ʪʦʧʣʠʚʦ ʚ 

ʊʅɺɼ, ʚ ʢʦʪʦʨʦʤ ʪʦʧʣʠʚʦ ʯʝʨʝʟ ʚʧʫʩʢʥʦʡ ʢʣʘʧʘʥ ʧʦʩʪʫʧʘʝʪ ʚ ʢʘʤʝʨʫ ʥʘʜ ʧʣʫʥʞʝʨʦʤ, 

ʜʚʠʞʫʱʠʤʩʷ ʚʥʠʟ (ʪʦ ʝʩʪʴ ʥʘ ʪʘʢʪʝ ʚʧʫʩʢʘ). ʂʦʛʜʘ ʥʠʞʥʷʷ ʤʝʨʪʚʘʷ ʪʦʯʢʘ (ʅʄʊ) ʧʣʫʥʞʝʨʦʤ 

ʧʨʦʡʜʝʥʘ, ʚʧʫʩʢʥʦʡ ʢʣʘʧʘʥ ʟʘʢʨʳʚʘʝʪʩʷ. ʊʦʧʣʠʚʦ ʚ ʥʘʜʧʣʫʥʞʝʨʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ 

ʩʞʠʤʘʝʪʩʷ ʧʣʫʥʞʝʨʦʤ, ʠʜʫʱʠʤ ʚʚʝʨʭ. ʂʦʛʜʘ ʚʦʟʨʘʩʪʘʶʱʝʝ ʜʘʚʣʝʥʠʝ ʜʦʩʪʠʛʥʝʪ ʫʨʦʚʥʷ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʪʦʤʫ, ʯʪʦ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʚ ʨʘʤʧʝ, ʦʪʢʨʳʚʘʝʪʩʷ ʚʳʧʫʩʢʥʦʡ ʢʣʘʧʘʥ, ʠ 

ʩʞʘʪʦʝ ʪʦʧʣʠʚʦ ʧʦʩʪʫʧʘʝʪ ʚ ʢʦʥʪʫʨ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ. ʂʦʛʜʘ ʚʝʣʠʯʠʥʘ ʜʘʚʣʝʥʠʷ ʚ 

ʥʘʜʧʣʫʥʞʝʨʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʦʧʫʩʢʘʝʪʩʷ ʥʠʞʝ ʚʝʣʠʯʠʥʳ ʜʘʚʣʝʥʠʷ ʧʦʜʢʘʯʢʠ, ʚʧʫʩʢʥʦʡ 

ʢʣʘʧʘʥ ʦʪʢʨʳʚʘʝʪʩʷ ʠ ʧʨʦʮʝʩʩ ʧʦʚʪʦʨʷʝʪʩʷ. 

ɺʧʫʩʢʥʦʡ 
ʢʣʘʧʘʥ 

ʕʢʩʮʝʥʪʨʠʢʦʚʳʡ 
ʢʫʣʘʯʦʢ 

ɺʳʧʫʩʢʥʦʡ 
ʢʣʘʧʘʥ 

ɺʘʣ 
ʧʨʠʚʦʜʘ 

ʇʣʫʥʞʝʨ ʩ ʛʠʣʴʟʦʡ 
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Bosch CRDI, ʫʧʨʘʚʣʝʥʠʝ ʜʘʚʣʝʥʠʝʤ ʚ ʨʘʤʧʝ 

 

 

ʇʦʢʦʣʝʥʠʝ 1 
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ʦʩʦʙʝʥʥʦʩʪʠ 

 

ɺʳʭʦʜʥʦʝ 
ʨʝʛʫʣʠʨʦʚʘʥʠʝ 
ï ʕʣʝʢʪʨʠʯʝʩʢʠʡ 
ʪʦʧʣʠʚʦʧʦʜʢʘʯʠ-
ʚʘʶʱʠʡ ʥʘʩʦʩ 

ï ɼʘʚʣʝʥʠʝ ʚ 
ʪʦʧʣʠʚʥʦʡ ʩʠʩʪʝʤʝ 
1350 ʙʘʨ 

 

ʉʤʝʰʘʥʥʦʝ 
ʨʝʛʫʣʠʨʦʚʘʥʠʝ 
ï ʕʣʝʢʪʨʠʯʝʩʢʠʡ 
ʪʦʧʣʠʚʦʧʦʜʢʘʯʠ-
ʚʘʶʱʠʡ ʥʘʩʦʩ 

ï ɼʘʚʣʝʥʠʝ ʚ 
ʪʦʧʣʠʚʥʦʡ ʩʠʩʪʝʤʝ 
1600 ʙʘʨ 

 

ɺʭʦʜʥʦʝ 
ʨʝʛʫʣʠʨʦʚʘʥʠʝ 
ï ʐʝʩʪʝʨʝʥʯʘʪʳʡ 
ʥʘʩʦʩ 

ï ɼʘʚʣʝʥʠʝ ʚ 
ʪʦʧʣʠʚʥʦʡ ʩʠʩʪʝʤʝ 
1350 ʙʘʨ 

 

ʉʤʝʰʘʥʥʦʝ 
ʨʝʛʫʣʠʨʦʚʘʥʠʝ 
ï ʐʝʩʪʝʨʝʥʯʘʪʳʡ 
ʥʘʩʦʩ 

ï ɼʘʚʣʝʥʠʝ ʚ 
ʪʦʧʣʠʚʥʦʡ ʩʠʩʪʝʤʝ 
1600 ʙʘʨ 

 

 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʩʣʦʚʠʡ ʨʘʙʦʪʳ, ʥʘʧʨʠʤʝʨ, ʥʘʛʨʫʟʢʠ ʥʘ ʜʚʠʛʘʪʝʣʴ, ʕɹʋ ʜʚʠʛʘʪʝʣʷ 

ʫʚʝʣʠʯʠʚʘʝʪ, ʩʥʠʞʘʝʪ ʠʣʠ ʧʦʜʜʝʨʞʠʚʘʝʪ ʧʦʩʪʦʷʥʥʳʤ ʜʘʚʣʝʥʠʝ ʚ ʪʦʧʣʠʚʥʦʡ ʨʘʤʧʝ. ʅʘ 

ʨʘʟʥʳʭ ʘʚʪʦʤʦʙʠʣʷʭ ʠ ʜʚʠʛʘʪʝʣʷʭ ʧʨʠʤʝʥʷʶʪʩʷ ʩʚʦʠ ʩʭʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʜʘʚʣʝʥʠʝʤ ʪʦʧʣʠʚʘ 

ʚ ʨʘʤʧʝ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʕɹʋ ʜʚʠʛʘʪʝʣʷ ʧʦʣʫʯʘʝʪ ʩʠʛʥʘʣ ʦʪ ʜʘʪʯʠʢʘ ʜʘʚʣʝʥʠʷ 

ʪʦʧʣʠʚʘ ʚ ʨʘʤʧʝ (2) ʠ ʦʧʨʝʜʝʣʷʝʪ ʪʨʝʙʫʝʤʫʶ ʚʝʣʠʯʠʥʫ ʜʘʚʣʝʥʠʷ. 

 

ɺʳʭʦʜʥʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʜʘʚʣʝʥʠʷ, ʧʝʨʚʦʝ ʧʦʢʦʣʝʥʠʝ ʩʠʩʪʝʤ 

ɺ ʵʪʠʭ ʩʠʩʪʝʤʘʭ ʧʨʠʤʝʥʷʝʪʩʷ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʪʦʧʣʠʚʦʧʦʜʢʘʯʠʚʘʶʱʠʡ ʥʘʩʦʩ ʜʣʷ ʧʦʜʘʯʠ 

ʪʦʧʣʠʚʘ ʚ ʊʅɺɼ. ʄʘʢʩʠʤʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ ʪʦʧʣʠʚʘ ʚ ʨʘʤʧʝ ʚ ʵʪʦʡ ʩʠʩʪʝʤʝ ʩʦʩʪʘʚʣʷʝʪ 

ʧʨʠʤʝʨʥʦ 1350 ʙʘʨ. ʉʠʩʪʝʤʳ ʚʳʭʦʜʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʫʧʨʘʚʣʷʶʪ ʜʘʚʣʝʥʠʝʤ ʪʦʧʣʠʚʘ ʥʘ 

ʚr ʭʦʜʝ ʠʟ ʊʅɺɼ ʧʫʪʝʤ ʠʟʤʝʥʝʥʠʷ ʚʝʣʠʯʠʥʳ ʦʙʨʘʪʥʦʛʦ ʩʣʠʚʘ ʪʦʧʣʠʚʘ ʚ ʙʘʢ. ʕɹʋ ʜʚʠʛʘʪʝʣʷ 

ʫʧʨʘʚʣʷʝʪ ʢʣʘʧʘʥʦʤ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʜʘʚʣʝʥʠʷ ʚ ʨʘʤʧʝ (RPCV) (1), ʢʦʪʦʨʳʡ ʟʘʢʨʝʧʣʝʥ ʥʘ 

ʩʘʤʦʡ ʨʘʤʧʝ. ʕʪʦʪ ʢʣʘʧʘʥ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʪʦʯʥʫʶ ʚʝʣʠʯʠʥʫ ʜʘʚʣʝʥʠʷ ʚ ʨʘʤʧʝ ʠ 

ʧʦʜʜʝʨʞʠʚʘʝʪ ʝʛʦ ʥʘ ʟʘʜʘʥʥʦʤ ʫʨʦʚʥʝ. ɽʩʣʠ ʜʘʚʣʝʥʠʝ ʚ ʨʘʤʧʝ ʧʦʚʳʰʘʝʪʩʷ, ʢʣʘʧʘʥ RPCV 

ʦʪʢʨʳʚʘʝʪʩʷ, ʠ ʯʘʩʪʴ ʪʦʧʣʠʚʘ ʠʟ ʨʘʤʧʳ ʦʪʚʦʜʠʪʩʷ ʯʝʨʝʟ ʤʘʛʠʩʪʨʘʣʴ ʦʙʨʘʪʥʦʛʦ ʩʣʠʚʘ ʚ 

ʪʦʧʣʠʚʥʳʡ ʙʘʢ. ʇʨʠ ʧʘʜʝʥʠʠ ʜʘʚʣʝʥʠʷ ʚ ʨʘʤʧʝ ʢʣʘʧʘʥ ʟʘʢʨʳʚʘʝʪʩʷ ʠ ʨʘʟʤʳʢʘʝʪ ʢʦʥʪʫʨʳ 

ʚʳʩʦʢʦʛʦ ʠ ʥʠʟʢʦʛʦ ʜʘʚʣʝʥʠʡ, ʪʝʤ ʩʘʤʳʤ ʫʚʝʣʠʯʠʚʘʷ ʜʘʚʣʝʥʠʝ ʚ ʨʘʤʧʝ. ɼʘʪʯʠʢ 

ʪʝʤʧʝʨʘʪʫʨʳ ʪʦʧʣʠʚʘ (3) ʚ ʵʪʠʭ ʩʠʩʪʝʤʘʭ ʥʝʦʙʭʦʜʠʤ, ʪʘʢ ʢʘʢ ʧʨʠ ʧʦʜʦʙʥʦʡ ʩʭʝʤʝ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʪʝʤʧʝʨʘʪʫʨʘ ʪʦʧʣʠʚʘ, ʥʘʧʨʘʚʣʷʝʤʦʛʦ ʥʘ ʩʣʠʚ, ʜʦʩʪʠʛʘʝʪ 80-120 C̄. ʕʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʦʚʝʜʝʥʠʷ ʢʦʨʨʝʢʮʠʡ. 
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ɺʭʦʜʥʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʜʘʚʣʝʥʠʷ, ʧʝʨʚʦʝ ʧʦʢʦʣʝʥʠʝ ʩʠʩʪʝʤ 

ɺ ʵʪʠʭ ʩʠʩʪʝʤʘʭ ʚ ʢʦʨʧʫʩʝ ʊʅɺɼ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʤʝʭʘʥʠʯʝʩʢʠʡ ʰʝʩʪʝʨʝʥʯʘʪʳʡ 

ʪʦʧʣʠʚʦʧʦʜʢʘʯʠʚʘʶʱʠʡ ʥʘʩʦʩ. ʄʘʢʩʠʤʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ ʪʦʧʣʠʚʘ ʚ ʨʘʤʧʝ ʚ ʵʪʦʡ ʩʠʩʪʝʤʝ 

ʩʦʩʪʘʚʣʷʝʪ ʧʨʠʤʝʨʥʦ 1350 ʙʘʨ. ʉʠʩʪʝʤʳ ʚʭʦʜʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʫʧʨʘʚʣʷʶʪ ʨʘʩʭʦʜʦʤ 

ʪʦʧʣʠʚʘ ʦʪ ʧʦʜʢʘʯʠʚʘʶʱʝʛʦ ʥʘʩʦʩʘ ʢ ʊʅɺɼ. ʕɹʋ ʜʚʠʛʘʪʝʣʷ ʫʧʨʘʚʣʷʝʪ ʤʘʛʥʠʪʥʳʤ 

ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʳʤ ʢʣʘʧʘʥʦʤ (1), ʢʦʪʦʨʳʡ ʟʘʢʨʝʧʣʝʥ ʥʘ ʪʦʧʣʠʚʥʦʤ ʥʘʩʦʩʝ. ʄʘʛʥʠʪʥʳʡ 

ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʳʡ ʢʣʘʧʘʥ (MPROP) ʚ ʦʙʳʯʥʦʤ ʩʦʩʪʦʷʥʠʠ ʦʪʢʨʳʪ ʠ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʪʦʯʥʫʶ 

ʚʝʣʠʯʠʥʫ ʜʘʚʣʝʥʠʷ ʚ ʨʘʤʧʝ, ʧʦʜʜʝʨʞʠʚʘʷ ʝʛʦ ʥʘ ʟʘʜʘʥʥʦʤ ʫʨʦʚʥʝ. ɽʩʣʠ ʜʘʚʣʝʥʠʝ ʚ ʨʘʤʧʝ 

ʧʦʚʳʰʘʝʪʩʷ, ʢʣʘʧʘʥ MPROP ʧʨʠʢʨʳʚʘʝʪʩʷ, ʠ ʦʙʲʝʤ ʪʦʧʣʠʚʘ, ʧʦʩʪʫʧʘʶʱʝʛʦ ʚ ʊʅɺɼ, 

ʫʤʝʥʴʰʘʝʪʩʷ. ɺ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʜʘʚʣʝʥʠʝ ʚ ʨʘʤʧʝ ʩʣʠʰʢʦʤ ʥʠʟʢʦʝ, ʢʣʘʧʘʥ ʦʪʢʨʳʚʘʝʪʩʷ ʠ 

ʫʚʝʣʠʯʠʚʘʝʪ ʦʙʲʝʤ ʪʦʧʣʠʚʘ, ʧʦʩʪʫʧʘʶʱʠʡ ʥʘ ʚʭʦʜ ʊʅɺɼ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʧʦʚʳʰʝʥʠʶ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʊʅɺɼ ʠ ʨʦʩʪʫ ʜʘʚʣʝʥʠʷ ʚ ʨʘʤʧʝ. ʆʩʥʦʚʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʵʪʦʛʦ ʪʠʧʘ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʢʨʫʪʷʱʠʡ ʤʦʤʝʥʪ ʊʅɺɼ ʥʠʞʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʝʜʳʜʫʱʝʡ 

ʩʭʝʤʦʡ ʨʝʛʫʣʠʨʦʚʘʥʠʷ. ʅʝʜʦʩʪʘʪʦʢ ʩʠʩʪʝʤʳ ʩʦʩʪʦʠʪ ʚ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʠʟʙʳʪʦʯʥʦʛʦ ʜʘʚʣʝʥʠʷ 

ʚ ʨʘʤʧʝ ʚ ʤʦʤʝʥʪ ʫʩʢʦʨʝʥʠʷ. ʇʦʵʪʦʤʫ ʚ ʭʦʜʝ ʨʘʟʛʦʥʘ ʕɹʋ ʜʚʠʛʘʪʝʣʷ ʠʟʤʝʥʷʝʪ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʦʪʢʨʳʪʠʷ ʬʦʨʩʫʥʢʠ, ʯʪʦʙʳ ʢʦʤʧʝʥʩʠʨʦʚʘʪʴ ʵʪʦʪ ʧʨʠʨʦʩʪ ʜʘʚʣʝʥʠʷ ʚ 

ʨʘʤʧʝ. ʂʣʘʧʘʥ ʦʛʨʘʥʠʯʝʥʠʷ ʜʘʚʣʝʥʠʷ (3) ʫʩʪʘʥʦʚʣʝʥ ʥʘ ʨʘʤʧʝ. ʆʥ ʥʝʦʙʭʦʜʠʤ ʜʣʷ ʩʥʠʞʝʥʠʷ 

ʜʘʚʣʝʥʠʷ ʚ ʨʘʤʧʝ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʤʘʛʥʠʪʥʳʡ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʳʡ ʢʣʘʧʘʥ ʙʫʜʝʪ 

ʟʘʙʣʦʢʠʨʦʚʘʥ ʚ ʦʪʢʨʳʪʦʤ ʧʦʣʦʞʝʥʠʠ. 
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ï ɼʘʚʣʝʥʠʝ ʚ 
ʪʦʧʣʠʚʥʦʡ ʩʠʩʪʝʤʝ 
1350 ʙʘʨ 

 

ʉʤʝʰʘʥʥʦʝ 
ʨʝʛʫʣʠʨʦʚʘʥʠʝ 
ï ʕʣʝʢʪʨʠʯʝʩʢʠʡ 
ʪʦʧʣʠʚʦʧʦʜʢʘʯʠ-
ʚʘʶʱʠʡ ʥʘʩʦʩ 

ï ɼʘʚʣʝʥʠʝ ʚ 
ʪʦʧʣʠʚʥʦʡ ʩʠʩʪʝʤʝ 
1600 ʙʘʨ 

 

ɺʭʦʜʥʦʝ 
ʨʝʛʫʣʠʨʦʚʘʥʠʝ 
ï ʐʝʩʪʝʨʝʥʯʘʪʳʡ 
ʥʘʩʦʩ 

ï ɼʘʚʣʝʥʠʝ ʚ 
ʪʦʧʣʠʚʥʦʡ ʩʠʩʪʝʤʝ 
1350 ʙʘʨ 

 

ʉʤʝʰʘʥʥʦʝ 
ʨʝʛʫʣʠʨʦʚʘʥʠʝ 
ï ʐʝʩʪʝʨʝʥʯʘʪʳʡ 
ʥʘʩʦʩ 

ï ɼʘʚʣʝʥʠʝ ʚ 
ʪʦʧʣʠʚʥʦʡ ʩʠʩʪʝʤʝ 
1600 ʙʘʨ 

 

 

ʉʤʝʰʘʥʥʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʜʘʚʣʝʥʠʷ, ʚʪʦʨʦʝ ʧʦʢʦʣʝʥʠʝ ʩʠʩʪʝʤ 

ɺ ʵʪʠʭ ʩʠʩʪʝʤʘʭ ʧʨʠʤʝʥʷʝʪʩʷ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʠʣʠ ʰʝʩʪʝʨʝʥʯʘʪʳʡ ʪʦʧʣʠʚʦʧʦʜʢʘʯʠʚʘʶʱʠʡ 

ʥʘʩʦʩ ʜʣʷ ʧʦʜʘʯʠ ʪʦʧʣʠʚʘ ʚ ʊʅɺɼ. ʄʘʢʩʠʤʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ ʪʦʧʣʠʚʘ ʚ ʨʘʤʧʝ ʚ ʵʪʦʡ ʩʠʩʪʝʤʝ 

ʩʦʩʪʘʚʣʷʝʪ ʧʨʠʤʝʨʥʦ 1600 ʙʘʨ. ɼʘʚʣʝʥʠʝ ʨʝʛʫʣʠʨʫʝʪʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦ ʢʣʘʧʘʥʦʤ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʜʘʚʣʝʥʠʷ ʚ ʨʘʤʧʝ (RPCV) ʠ ʤʘʛʥʠʪʥʳʤ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʳʤ ʢʣʘʧʘʥʦʤ 

(MPROP). ʂʨʦʤʝ ʪʦʛʦ, ʚ ʵʪʠʭ ʩʠʩʪʝʤʘʭ ʤʦʞʝʪ ʧʨʠʤʝʥʷʪʴʩʷ ʜʘʪʯʠʢ ʪʝʤʧʝʨʘʪʫʨʳ ʪʦʧʣʠʚʘ (4). 

ʇʨʝʠʤʫʱʝʩʪʚʘ ʜʘʥʥʦʛʦ ʪʠʧʘ ʩʠʩʪʝʤ: 

¶ ʆʪʩʫʪʩʪʚʫʝʪ ʠʟʙʳʪʦʯʥʦʝ ʜʘʚʣʝʥʠʝ ʪʦʧʣʠʚʘ ʚ ʨʘʤʧʝ ʚ ʤʦʤʝʥʪ ʫʩʢʦʨʝʥʠʷ (ʧʦʵʪʦʤʫ 

ʪʘʢʠʝ ʩʠʩʪʝʤʳ ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʩʦʚʨʝʤʝʥʥʳʤ ʩʪʘʥʜʘʨʪʘʤ ʪʦʢʩʠʯʥʦʩʪʠ ʦʪʨʘʙʦʪʘʚʰʠʭ 

ʛʘʟʦʚ). 

¶ ɹʦʣʝʝ ʥʠʟʢʠʡ ʢʨʫʪʷʱʠʡ ʤʦʤʝʥʪ ʊʅɺɼ. 
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ʈʝʛʫʣʠʨʦʚʘʥʠʝ ʜʘʚʣʝʥʠʷ ʚ ʨʘʤʧʝ, ʚʪʦʨʦʝ ʧʦʢʦʣʝʥʠʝ ʩʠʩʪʝʤ 

ɼʘʚʣʝʥʠʝ ʪʦʧʣʠʚʘ ʚʘʨʴʠʨʫʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 400-1600 ʙʘʨ ʠ ʟʘʚʠʩʠʪ ʦʪ ʨʝʞʠʤʘ ʨʘʙʦʪʳ 

ʜʚʠʛʘʪʝʣʷ. ɼʘʚʣʝʥʠʝ ʨʝʛʫʣʠʨʫʶʪ ʜʚʘ ʢʣʘʧʘʥʘ, ʦʜʠʥ ʠʟ ʥʠʭ ʫʩʪʘʥʦʚʣʝʥ ʥʘ ʊʅɺɼ, ʜʨʫʛʦʡ ð 

ʥʘ ʨʘʤʧʝ. ʕɹʋ ʜʚʠʛʘʪʝʣʷ ʢʦʥʪʨʦʣʠʨʫʝʪ ʜʘʚʣʝʥʠʝ ʚ ʨʘʤʧʝ ʥʘ ʩʦʦʪʚʝʪʩʪʚʠʝ ʪʨʝʙʫʝʤʦʤʫ 

ʟʥʘʯʝʥʠʶ ʩ ʧʦʤʦʱʴʶ ʜʘʪʯʠʢʘ ʜʘʚʣʝʥʠʷ ʪʦʧʣʠʚʘ, ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʥʘ ʨʘʤʧʝ. ʇʦʩʢʦʣʴʢʫ 

ʢʦʣʠʯʝʩʪʚʦ ʪʦʧʣʠʚʘ, ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ ʥʦʨʤʘʣʴʥʦʡ ʨʘʙʦʪʳ ʜʚʠʛʘʪʝʣʷ ʥʘ ʨʘʟʥʳʭ ʨʘʙʦʯʠʭ 

ʨʝʞʠʤʘʭ, ʠʟʤʝʥʷʝʪʩʷ ʚ ʰʠʨʦʢʠʭ ʧʨʝʜʝʣʘʭ, ʩʣʝʜʫʝʪ ʧʦʩʪʦʷʥʥʦ ʨʝʛʫʣʠʨʦʚʘʪʴ ʜʘʚʣʝʥʠʝ 

ʪʦʧʣʠʚʘ, ʥʘʛʥʝʪʘʝʤʦʛʦ ʊʅɺɼ ʚ ʨʘʤʧʫ. ʕʪʦ ʦʩʫʱʝʩʪʚʣʷʶʪ ʦʙʘ ʢʣʘʧʘʥʘ, RPCV ʠ MPROP, ʧʦ 

ʩʠʛʥʘʣʘʤ ʜʘʪʯʠʢʘ ʜʘʚʣʝʥʠʷ ʚ ʨʘʤʧʝ (RPS). 

 

ʇʫʩʢ ʜʚʠʛʘʪʝʣʷ 

ɺ ʤʦʤʝʥʪ ʧʫʩʢʘ ʜʚʠʛʘʪʝʣʷ ʊʅɺɼ ʥʘʢʘʯʠʚʘʝʪ ʚ ʨʘʤʧʫ ʤʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʦʧʣʠʚʘ ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʙʳʩʪʨʦʛʦ ʠ ʥʘʜʝʞʥʦʛʦ ʧʫʩʢʘ. ʉʨʘʟʫ ʧʦʩʣʝ ʟʘʧʫʩʢʘ ʢʣʘʧʘʥ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 

ʜʘʚʣʝʥʠʷ (RPCV) ʧʦʣʥʦʩʪʴʶ ʦʪʢʨʳʚʘʝʪʩʷ. ʈʝʛʫʣʠʨʦʚʘʥʠʝ ʜʘʚʣʝʥʠʷ ʪʦʧʣʠʚʘ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʢʣʘʧʘʥʦʤ RPCV. 

 

ʍʦʣʦʩʪʦʡ ʭʦʜ ʠ ʥʠʟʢʠʝ ʦʙʦʨʦʪʳ ʜʚʠʛʘʪʝʣʷ 

ʂʦʛʜʘ ʜʚʠʛʘʪʝʣʴ ʨʘʙʦʪʘʝʪ ʥʘ ʯʘʩʪʦʪʝ ʯʫʪʴ ʚʳʰʝ ʭʦʣʦʩʪʦʛʦ ʭʦʜʘ, ʜʘʚʣʝʥʠʝ ʪʦʧʣʠʚʘ 

ʨʝʛʫʣʠʨʫʶʪ ʦʙʘ ʢʣʘʧʘʥʘ, RPCV ʠ MPROP. ʈʘʙʦʪʘ ʦʜʥʦʚʨʝʤʝʥʥʦ ʦʙʦʠʭ ʢʣʘʧʘʥʦʚ 

ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʧʦʷʚʣʝʥʠʝ ʧʫʣʴʩʘʮʠʡ ʪʦʧʣʠʚʘ, ʚʳʟʚʘʥʥʳʭ ʬʘʢʪʦʨʦʤ ʥʝʨʘʚʥʦʤʝʨʥʦʡ ʧʦʜʘʯʠ 
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ʧʣʫʥʞʝʨʥʦʛʦ ʊʅɺɼ. ʅʘʩʦʩ ʤʦʞʝʪ ʨʘʙʦʪʘʪʴ ʚ ʨʝʞʠʤʝ ʚʳʩʦʢʠʭ ʧʦʜʘʯ, ʧʨʠ ʵʪʦʤ ʢʣʘʧʘʥ RPVC 

ʥʘʧʨʘʚʣʷʝʪ ʯʘʩʪʴ ʪʦʧʣʠʚʘ ʥʘ ʩʣʠʚ, ʧʦʜʜʝʨʞʠʚʘʷ ʪʨʝʙʫʝʤʦʝ ʜʘʚʣʝʥʠʝ ʚ ʨʘʤʧʝ. 
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ɺʳʩʦʢʠʝ ʦʙʦʨʦʪʳ ʜʚʠʛʘʪʝʣʷ 

ʅʘ ʚʳʩʦʢʠʭ ʦʙʦʨʦʪʘʭ ʜʚʠʛʘʪʝʣʷ ʚ ʨʘʙʦʪʝ ʧʦ ʨʝʛʫʣʠʨʦʚʘʥʠʶ ʜʘʚʣʝʥʠʷ ʚ ʨʘʤʧʝ ʟʘʜʝʡʩʪʚʦʚʘʥ 

ʢʣʘʧʘʥ MPROP. ʇʦʩʢʦʣʴʢʫ ʚ ʵʪʦʤ ʨʝʞʠʤʝ ʥʝʚʦʟʤʦʞʥʘ ʤʘʢʩʠʤʘʣʴʥʘʷ ʧʦʜʘʯʘ ʪʦʧʣʠʚʘ ʦʪ 

ʊʅɺɼ, ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʢʨʫʪʷʱʝʤ ʤʦʤʝʥʪʝ ʚʘʣʘ ʊʅɺɼ ʩʦʢʨʘʱʘʝʪʩʷ. ʅʝʚʳʩʦʢʠʡ ʤʦʤʝʥʪ ʥʘ 

ʚʘʣʫ ʊʅɺɼ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ, ʪʘʢ ʢʘʢ ʥʘʛʨʫʟʢʘ ʥʘ ʜʚʠʛʘʪʝʣʴ ʩʪʘʣʘ 

ʤʝʥʴʰʝ. ɽʩʣʠ ʥʝʦʙʭʦʜʠʤʦ ʨʝʟʢʦʝ ʧʘʜʝʥʠʝ ʜʘʚʣʝʥʠʷ, ʢʣʘʧʘʥ RPCV ʥʘʧʨʘʚʠʪ ʪʦʧʣʠʚʦ ʥʘ 

ʩʣʠʚ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʩʣʦʚʠʡ ʜʚʠʞʝʥʠʷ ʜʘʚʣʝʥʠʝ ʪʦʧʣʠʚʘ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 1600 ʙʘʨ. 

 

ɿʘʤʝʯʘʥʠʝ 

ɺ ʩʣʫʯʘʝ ʥʝʠʩʧʨʘʚʥʦʩʪʠ ʜʘʪʯʠʢʘ ʜʘʚʣʝʥʠʷ ʪʦʧʣʠʚʘ ʚ ʨʘʤʧʝ, ʩʣʝʜʫʝʪ ʟʘʤʝʥʠʪʴ ʨʘʤʧʫ ʚ 

ʩʙʦʨʝ! 

ʇʦʩʣʝ ʟʘʤʝʥʳ ʜʘʪʯʠʢʘ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʜʘʚʣʝʥʠʷ (RPS) ʥʘ ʜʚʠʛʘʪʝʣʷʭ, ʦʩʥʘʱʝʥʥʳʭ 

ʢʘʪʘʣʠʪʠʯʝʩʢʠʤ ʩʘʞʝʚʳʤ ʬʠʣʴʪʨʦʤ, ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʩʣʝʜʫʝʪ ʚʥʝʩʪʠ ʚ ʧʘʤʷʪʴ ʥʦʚʦʛʦ 

ʕɹʋ ʜʚʠʛʘʪʝʣʷ ʩ ʧʦʤʦʱʴʶ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʛʦ ʧʨʠʙʦʨʘ HI-SCAN Pro! ɹʦʣʝʝ ʧʦʜʨʦʙʥʘʷ 

ʠʥʬʦʨʤʘʮʠʷ ʧʨʠʚʝʜʝʥʘ ʚ ʟʘʚʦʜʩʢʦʡ ʠʥʩʪʨʫʢʮʠʠ. 



ʋʧʨʘʚʣʝʥʠʝ ʜʠʟʝʣʴʥʳʤ ʜʚʠʛʘʪʝʣʝʤ 1  

Bosch CRDI, ʪʠʧʳ ʬʦʨʩʫʥʦʢ ʠ ʢʘʣʠʙʨʦʚʢʘ 

 

 

 

ʄʦʤʝʥʪ ʥʘʯʘʣʘ ʚʧʨʳʩʢʠʚʘʥʠʷ ʠ ʦʙʲʝʤ ʚʧʨʳʩʢʠʚʘʝʤʦʛʦ ʪʦʧʣʠʚʘ ʦʙʝʩʧʝʯʠʚʘʶʪʩʷ 

ʬʦʨʩʫʥʢʘʤʠ ʩ ʫʧʨʘʚʣʝʥʠʝʤ ʦʪ ʕɹʋ. ʌʦʨʩʫʥʢʠ ʩʠʩʪʝʤʳ ʚʧʨʳʩʢʘ ʘʢʢʫʤʫʣʷʪʦʨʥʦʛʦ ʪʠʧʘ 

ʠʟʛʦʪʘʚʣʠʚʘʶʪʩʷ ʩ ʙʦʣʴʰʦʡ ʪʦʯʥʦʩʪʴʶ. ʆʥʠ ʩʧʦʩʦʙʥʳ ʚʧʨʳʩʢʠʚʘʪʴ ʪʦʧʣʠʚʦ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 

0,5 ʜʦ 100 ʤʛ/ʮʠʢʣ ʧʦʜ ʜʘʚʣʝʥʠʝʤ 150-1600 ʙʘʨ. ʇʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʬʦʨʩʫʥʦʢ ʪʨʝʙʫʝʪʩʷ 

ʦʯʝʥʴ ʚʳʩʦʢʘʷ ʪʦʯʥʦʩʪʴ ʠʭ ʠʟʛʦʪʦʚʣʝʥʠʷ. ʆʜʥʘʢʦ, ʚʩʣʝʜʩʪʚʠʝ ʥʝʙʦʣʴʰʦʛʦ ʨʘʩʭʦʞʜʝʥʠʷ ʚ ʠʭ 

ʧʘʨʘʤʝʪʨʘʭ, ʥʘʧʨʠʤʝʨ, ʨʘʟʥʦʛʦ ʥʘʤʘʛʥʠʯʠʚʘʥʠʷ ʷʢʦʨʝʡ ʵʣʝʢʪʨʦʤʘʛʥʠʪʦʚ ʧʨʠ ʩʨʘʙʘʪʳʚʘʥʠʠ 

ʢʘʪʫʰʝʢ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʥʝʢʦʪʦʨʦʛʦ ʩʥʠʞʝʥʠʷ ʜʘʚʣʝʥʠʷ ʚ ʨʘʤʧʝ ʚ ʤʦʤʝʥʪ ʦʪʢʨʳʪʠʷ ʬʦʨʩʫʥʦʢ, 

ʘ ʪʘʢʞʝ ʠʟ-ʟʘ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʪʨʝʥʠʷ ʬʦʨʩʫʥʢʠ ʤʦʛʫʪ ʚʧʨʳʩʢʠʚʘʪʴ ʪʦʧʣʠʚʦ ʩ ʨʘʟʥʦʩʪʴʶ 

ʟʥʘʯʝʥʠʡ ʚ ʧʨʝʜʝʣʘʭ 5 ʤʛ/ʮʠʢʣ. ɺ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʥʝʣʴʟʷ ʵʬʬʝʢʪʠʚʥʦ ʫʧʨʘʚʣʷʪʴ ʨʘʙʦʪʦʡ 

ʜʚʠʛʘʪʝʣʷ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʚʚʦʜʠʪʴ ʢʦʨʨʝʢʮʠʶ ʪʦʧʣʠʚʦʧʦʜʘʯʠ, ʢʦʪʦʨʘʷ 

ʧʦʟʚʦʣʠʪ ʚʧʨʳʩʢʠʚʘʪʴ ʪʨʝʙʫʝʤʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʦʧʣʠʚʘ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʬʦʨʩʫʥʢʠ. ʕʪʦ ʩʪʘʥʝʪ ʚʦʟʤʦʞʥʳʤ, ʝʩʣʠ, ʟʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʬʦʨʩʫʥʦʢ, 

ʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʠʭ ʦʪʢʨʳʪʠʷ. ʇʨʠ ʵʪʦʤ ʧʘʨʘʤʝʪʨʳ ʬʦʨʩʫʥʦʢ ʜʦʣʞʥʳ 

ʙʳʪʴ ʟʘʥʝʩʝʥʳ ʚ ʧʘʤʷʪʴ ʕɹʋ ʜʚʠʛʘʪʝʣʷ. ʌʦʨʩʫʥʢʠ ʩ ʤʘʨʢʠʨʦʚʢʦʡ ʧʨʠʤʝʥʷʶʪʩʷ ʥʘ 

ʘʚʪʦʤʦʙʠʣʷʭ Hyundai ʩ ʤʦʤʝʥʪʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʦʚʦʡ ʤʦʜʝʣʠ Tucson , ʜʚʠʛʘʪʝʣʴ ʢʦʪʦʨʦʡ 

ʦʩʥʘʱʝʥ ʪʫʨʙʦʥʘʛʥʝʪʘʪʝʣʝʤ ʩ ʠʟʤʝʥʷʝʤʦʡ ʛʝʦʤʝʪʨʠʝʡ (VGT). ʕʪʠ ʬʦʨʩʫʥʢʠ ʜʝʣʘʶʪ 

ʪʦʧʣʠʚʦʧʦʜʘʯʫ ʚ ʮʠʣʠʥʜʨʳ ʜʚʠʛʘʪʝʣʷ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʡ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ 

ʰʫʤʥʦʩʪʠ, ʚʠʙʨʘʮʠʡ, ʥʝʫʩʪʦʡʯʠʚʦʩʪʠ (NVH) ʠ ʪʦʢʩʠʯʥʦʩʪʠ ʦʪʨʘʙʦʪʘʚʰʠʭ ʛʘʟʦʚ ʜʚʠʛʘʪʝʣʷ. 

ʉʣʝʜʫʝʪ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʪʦ, ʯʪʦ ʧʨʠʤʝʥʷʶʪʩʷ ʨʘʟʥʳʝ ʚʘʨʠʘʥʪʳ ʤʘʨʢʠʨʦʚʦʢ (ʜʣʷ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʩʪʘʥʜʘʨʪʦʚ ɽʚʨʦ 2, ɽʚʨʦ 3, ɽʚʨʦ 4). ʄʘʨʢʠʨʦʚʢʘ ʚʳʙʠʪʘ ʥʘ ʪʦʨʮʝʚʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʨʧʫʩʘ ʬʦʨʩʫʥʢʠ. ʊʦʯʥʦ ʪʘʢ ʞʝ ʜʣʷ ʨʘʟʥʳʭ ʩʠʩʪʝʤ ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʨʘʟʣʠʯʥʳʝ 
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ʧʨʦʮʝʜʫʨʳ ʢʘʣʠʙʨʦʚʢʠ ʬʦʨʩʫʥʦʢ. ɹʦʣʝʝ ʧʦʜʨʦʙʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʧʨʠʚʝʜʝʥʘ ʚ ʟʘʚʦʜʩʢʦʡ 

ʠʥʩʪʨʫʢʮʠʠ. 
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ʌʦʨʩʫʥʢʠ ʩ ʤʘʨʢʠʨʦʚʢʦʡ X, Y, Z 

ʇʨʠʤʝʥʷʶʪʩʷ ʬʦʨʩʫʥʢʠ ʩ ʪʨʝʤʷ ʨʘʟʣʠʯʥʳʤʠ ʤʘʨʢʠʨʦʚʢʘʤʠ: X, Y ʠ Z. ʇʨʠ ʟʘʤʝʥʝ ʬʦʨʩʫʥʢʠ 

ʥʝʦʙʭʦʜʠʤʦ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʥʦʚʫʶ ʬʦʨʩʫʥʢʫ, ʠʤʝʶʱʫʶ ʘʥʘʣʦʛʠʯʥʫʶ ʤʘʨʢʠʨʦʚʢʫ. ɺʦ ʚʩʝʭ 

ʩʣʫʯʘʷʭ ʤʘʨʢʠʨʦʚʢʫ ʥʝʦʙʭʦʜʠʤʦ ʩʦʙʣʶʜʘʪʴ. ɿʘʤʝʯʘʥʠʝ: ʥʝʚʘʞʥʦ, ʥʘ ʢʘʢʠʝ ʮʠʣʠʥʜʨʳ 

ʜʚʠʛʘʪʝʣʷ ʙʫʜʫʪ ʫʩʪʘʥʦʚʣʝʥʳ ʬʦʨʩʫʥʢʠ, ʠʤʝʶʱʠʝ ʨʘʟʥʳʝ ʤʘʨʢʠʨʦʚʢʠ. 

 

ʌʦʨʩʫʥʢʠ ʩ ʤʘʨʢʠʨʦʚʢʦʡ ʉ1, ʉ2, ʉ3 

ɼʣʷ ʚʥʝʩʝʥʠʷ ʜʘʥʥʳʭ ʦ ʬʦʨʩʫʥʢʘʭ ʚ ʧʘʤʷʪʴ ʕɹʋ ʜʚʠʛʘʪʝʣʷ ʥʝʦʙʭʦʜʠʤ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʡ 

ʧʨʠʙʦʨ HI-SCAN Pro. 

 

ʌʦʨʩʫʥʢʠ ʩ ʙʫʢʚʝʥʥʦ-ʮʠʬʨʦʚʳʤ ʢʦʜʦʤ 

ɼʣʷ ʚʥʝʩʝʥʠʷ ʜʘʥʥʳʭ ʦ ʬʦʨʩʫʥʢʘʭ ʚ ʧʘʤʷʪʴ ʕɹʋ ʜʚʠʛʘʪʝʣʷ ʥʝʦʙʭʦʜʠʤ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʡ 

ʧʨʠʙʦʨ HI-SCAN Pro. 
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Bosch CRDI, ʜʠʘʛʥʦʩʪʠʢʘ ʩ ʧʦʤʦʱʴʶ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʛʦ ʧʨʠʙʦʨʘ 

HI-SCAN 

 

ʇʨʦʚʝʨʢʘ ʢʦʤʧʨʝʩʩʠʠ 

ʕʪʘ ʬʫʥʢʮʠʷ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʠʪʴ ʤʝʭʘʥʠʯʝʩʢʠʝ ʥʝʠʩʧʨʘʚʥʦʩʪʠ ʜʚʠʛʘʪʝʣʷ. ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ 

ʧʨʦʚʝʨʢʠ ʢʦʤʧʨʝʩʩʠʠ ʕɹʋ ʜʚʠʛʘʪʝʣʷ ʚʨʝʤʝʥʥʦ ʦʪʢʣʶʯʘʝʪ ʬʦʨʩʫʥʢʠ. ɽʩʣʠ ʧʦʣʫʯʝʥʳ ʥʠʟʢʠʝ 

ʧʦʢʘʟʘʥʠʷ ʢʦʤʧʨʝʩʩʠʠ, ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʦʚʝʩʪʠ ʩʪʘʥʜʘʨʪʥʫʶ ʧʨʦʚʝʨʢʫ ʢʦʤʧʨʝʩʩʠʠ ʩ 

ʧʦʤʦʱʴʶ ʢʦʤʧʨʝʩʩʠʤʝʪʨʘ ʠ ʧʨʦʚʝʨʢʫ ʛʝʨʤʝʪʠʯʥʦʩʪʠ. ɼʠʘʛʥʦʩʪʠʢʫ ʩ ʧʦʤʦʱʴʶ HI-SCAN 

ʥʝʦʙʭʦʜʠʤʦ ʟʘʚʝʨʰʠʪʴ. 

 

ʇʨʦʚʝʨʢʘ ʢʦʣʠʯʝʩʪʚʘ ʪʦʧʣʠʚʘ, ʚʧʨʳʩʢʠʚʘʝʤʦʛʦ ʬʦʨʩʫʥʢʘʤʠ ʚ ʢʘʞʜʳʡ ʮʠʣʠʥʜʨ ʥʘ ʭʦʣʦʩʪʦʤ 

ʭʦʜʫ 

ʇʦ ʟʘʚʝʨʰʝʥʠʠ ʧʨʦʚʝʨʢʠ ʢʦʤʧʨʝʩʩʠʠ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʩʪʫʧʠʪʴ ʢ ʧʨʦʚʝʨʢʝ ʢʦʣʠʯʝʩʪʚʘ 

ʪʦʧʣʠʚʘ, ʚʧʨʳʩʢʠʚʘʝʤʦʛʦ ʬʦʨʩʫʥʢʘʤʠ ʚ ʢʘʞʜʳʡ ʮʠʣʠʥʜʨ ʥʘ ʭʦʣʦʩʪʦʤ ʭʦʜʫ. ʕʪʦ ʥʝʦʙʭʦʜʠʤʦ 

ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʚʳʷʚʠʪʴ ʚʦʟʤʦʞʥʫʶ ʥʝʠʩʧʨʘʚʥʦʩʪʴ ʬʦʨʩʫʥʦʢ. ʊʝʦʨʝʪʠʯʝʩʢʠ ʢʦʣʠʯʝʩʪʚʦ 

ʚʧʨʳʩʢʠʚʘʝʤʦʛʦ ʪʦʧʣʠʚʘ ʚ ʢʘʞʜʳʡ ʮʠʣʠʥʜʨ ʜʦʣʞʥʦ ʙʳʪʴ ʧʨʠʤʝʨʥʦ ʦʜʠʥʘʢʦʚʳʤ, ʝʩʣʠ 

ʢʦʤʧʨʝʩʩʠʷ ʜʚʠʛʘʪʝʣʷ ʚ ʥʦʨʤʝ. ʇʦʵʪʦʤʫ ʧʨʠ ʨʘʚʥʦʤʝʨʥʦʡ ʨʘʙʦʪʝ ʚʩʝʭ ʮʠʣʠʥʜʨʦʚ ʚʠʜʠʤʳʭ 

ʧʨʦʚʘʣʦʚ ʚ ʯʘʩʪʦʪʝ ʚʨʘʱʝʥʠʷ ʙʳʪʴ ʥʝ ʜʦʣʞʥʦ. 

 

ʇʦʥʠʞʝʥʥʘʷ ʯʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ 

ɺ ʮʠʣʠʥʜʨ, ʥʘ ʢʦʪʦʨʳʡ ʫʢʘʟʳʚʘʝʪ ʧʦʥʠʞʝʥʥʘʷ ʯʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ, ʚʧʨʳʩʢʠʚʘʝʪʩʷ ʤʝʥʴʰʝ 

ʪʦʧʣʠʚʘ. 

 

ʇʦʚʳʰʝʥʥʘʷ ʯʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ 

ɺ ʮʠʣʠʥʜʨ, ʥʘ ʢʦʪʦʨʳʡ ʫʢʘʟʳʚʘʝʪ ʧʦʚʳʰʝʥʥʘʷ ʯʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ, ʚʧʨʳʩʢʠʚʘʝʪʩʷ ʙʦʣʴʰʝ 

ʪʦʧʣʠʚʘ. 
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ʉʨʘʚʥʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʚʧʨʳʩʢʠʚʘʝʤʦʛʦ ʪʦʧʣʠʚʘ ʚʩʝʤʠ ʬʦʨʩʫʥʢʘʤʠ 

ʉ ʫʯʝʪʦʤ ʧʨʝʜʳʜʫʱʠʭ ʧʨʦʚʝʨʦʢ ʦʮʝʥʢʘ ʢʦʣʠʯʝʩʪʚʘ ʚʧʨʳʩʢʠʚʘʝʤʦʛʦ ʪʦʧʣʠʚʘ ʚʩʝʤʠ 

ʬʦʨʩʫʥʢʘʤʠ ʧʦʟʚʦʣʠʪ ʪʦʯʥʝʝ ʚʳʷʚʠʪʴ ʥʝʠʩʧʨʘʚʥʦʩʪʴ. ʉʨʘʚʥʠʚʘʷ ʚʝʣʠʯʠʥʳ ʢʦʨʨʝʢʮʠʡ 

ʪʦʧʣʠʚʦʧʦʜʘʯʠ ʢʘʞʜʦʡ ʬʦʨʩʫʥʢʠ, ʤʦʞʥʦ ʙʝʟ ʪʨʫʜʘ ʦʧʨʝʜʝʣʠʪʴ ʥʝʠʩʧʨʘʚʥʦʩʪʴ. 

 

ʇʦʣʦʞʠʪʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʢʦʨʨʝʢʮʠʠ 

ɺʝʣʠʯʠʥʘ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʢʦʨʨʝʢʮʠʠ ʪʦʧʣʠʚʦʧʦʜʘʯʠ ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, ʯʪʦ ʚ ʜʘʥʥʳʡ ʮʠʣʠʥʜʨ 

(ʮʠʣʠʥʜʨʳ) ʧʦʜʘʝʪʩʷ ʤʝʥʴʰʝ ʪʦʧʣʠʚʘ, ʯʝʤ ʚ ʦʩʪʘʣʴʥʳʝ. 

 

ʆʪʨʠʮʘʪʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʢʦʨʨʝʢʮʠʠ 

ɺʝʣʠʯʠʥʘ ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʢʦʨʨʝʢʮʠʠ ʪʦʧʣʠʚʦʧʦʜʘʯʠ ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, ʯʪʦ ʚ ʜʘʥʥʳʡ ʮʠʣʠʥʜʨ 

(ʮʠʣʠʥʜʨʳ) ʧʦʜʘʝʪʩʷ ʙʦʣʴʰʝ ʪʦʧʣʠʚʘ, ʯʝʤ ʚ ʦʩʪʘʣʴʥʳʝ. 

 

ɹʦʣʴʰʠʝ ʟʥʘʯʝʥʠʷ ʢʦʨʨʝʢʮʠʠ ʪʦʧʣʠʚʦʧʦʜʘʯʠ ʦʟʥʘʯʘʶʪ, ʯʪʦ ʦʜʥʘ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʬʦʨʩʫʥʦʢ 

ʥʝʠʩʧʨʘʚʥʳ. 
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Delphi CRDI, ʢʦʥʪʫʨʳ ʥʠʟʢʦʛʦ ʠ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ 

 

 

 

 

 

 

ʂʦʥʪʫʨ ʥʠʟʢʦʛʦ ʜʘʚʣʝʥʠʷ 

ʂʦʥʪʫʨ ʥʠʟʢʦʛʦ ʜʘʚʣʝʥʠʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʊʅɺɼ ʜʦʩʪʘʪʦʯʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʪʦʧʣʠʚʘ. 

ʐʠʙʝʨʥʳʡ ʪʦʧʣʠʚʦʧʦʜʢʘʯʠʚʘʶʱʠʡ ʥʘʩʦʩ ʨʘʟʤʝʱʝʥ ʚ ʢʦʨʧʫʩʝ ʊʅɺɼ. ʐʠʙʝʨʥʳʡ ʥʘʩʦʩ 

ʦʙʲʝʤʥʦʛʦ ʪʠʧʘ ʩʦʩʪʦʠʪ ʠʟ ʩʣʝʜʫʶʱʠʭ ʢʦʤʧʦʥʝʥʪʦʚ: 

1. ʈʦʪʦʨ, ʢʦʪʦʨʳʡ ʧʨʠʚʦʜʠʪʩʷ ʚʦ ʚʨʘʱʝʥʠʝ ʚʘʣʦʤ ʊʅɺɼ. 

2. ɺʪʫʣʢʘ ʩ ʵʢʩʮʝʥʪʨʠʯʝʩʢʦʡ ʚʥʫʪʨʝʥʥʝʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʟʘʢʨʝʧʣʝʥʘ ʥʘ ʢʦʨʧʫʩʝ ʊʅɺɼ. 

3. ɺʧʫʩʢʥʦʡ ʢʘʥʘʣ. 

4. ɺʳʭʦʜʥʦʡ ʢʘʥʘʣ. 

5. ʏʝʪʳʨʝ ʣʦʧʘʩʪʠ ʨʘʩʧʦʣʦʞʝʥʳ ʧʦʜ ʫʛʣʦʤ 90Á ʜʨʫʛ ʢ ʜʨʫʛʫ, ʢʘʞʜʘʷ ʠʟ ʥʠʭ ʧʨʠʞʠʤʘʝʪʩʷ 

ʢ ʚʥʫʪʨʝʥʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩʪʝʥʢʠ ʢʦʨʧʫʩʘ ʥʘʩʦʩʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʦʪʦʨ, ʚʥʫʪʨʝʥʥʷʷ ʧʦʚʝʨʭʥʦʩʪʴ ʥʘʩʦʩʘ ʠ ʜʚʝ ʩʦʩʝʜʥʠʝ ʣʦʧʘʩʪʠ ʦʙʨʘʟʫʶʪ 

ʨʘʙʦʯʫʶ ʢʘʤʝʨʫ. ʂʦʛʜʘ ʢʘʤʝʨʘ ʧʝʨʝʤʝʱʘʝʪʩʷ ʚ ʧʦʣʦʞʝʥʠʝ 1, ʝʝ ʦʙʲʝʤ ʤʠʥʠʤʘʣʝʥ. 

ʀʟʤʝʥʝʥʠʷ ʦʙʲʝʤʦʚ ʢʘʤʝʨ ʚ ʧʨʦʮʝʩʩʝ ʚʨʘʱʝʥʠʷ ʨʦʪʦʨʘ ʥʝʙʦʣʴʰʠʝ. ʇʨʠ ʧʦʚʦʨʦʪʝ ʨʦʪʦʨʘ 

ʥʘ ʯʝʪʚʝʨʪʴ ʦʙʦʨʦʪʘ ʧʦ ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʝ ʢʘʤʝʨʘ ʧʝʨʝʭʦʜʠʪ ʚ ʧʦʣʦʞʝʥʠʝ 2 ʠ ʩʦʝʜʠʥʷʝʪʩʷ ʩ 

ʚʧʫʩʢʥʳʤ ʢʘʥʘʣʦʤ. ʈʘʙʦʯʠʡ ʦʙʲʝʤ ʢʘʤʝʨʳ ʙʳʩʪʨʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. ɼʘʚʣʝʥʠʝ ʚ ʢʘʤʝʨʝ 

ʧʘʜʘʝʪ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʪʦʧʣʠʚʦ ʟʘʧʦʣʥʷʝʪ ʢʘʤʝʨʫ. ʄʝʞʜʫ ʪʝʤ, ʨʦʪʦʨ ʧʨʦʜʦʣʞʘʝʪ 

ʧʦʚʦʨʘʯʠʚʘʪʴʩʷ. ʀ ʪʝʧʝʨʴ ʢʘʤʝʨʘ ʧʝʨʝʭʦʜʠʪ ʚ ʧʦʣʦʞʝʥʠʝ 3, ʚ ʢʦʪʦʨʦʤ ʦʪʩʫʪʩʪʚʫʝʪ ʝʝ 

ʩʦʝʜʠʥʝʥʠʝ ʩ ʚʭʦʜʥʳʤ ʠ ʚʳʧʫʩʢʥʳʤ ʢʘʥʘʣʘʤʠ. ʆʙʲʝʤ ʢʘʤʝʨʳ, ʢʦʪʦʨʳʡ ʟʘʚʠʩʠʪ ʦʪ 

ʧʦʣʦʞʝʥʠʷ ʨʦʪʦʨʘ, ʧʨʦʬʠʣʷ ʚʥʫʪʨʝʥʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʥʘʩʦʩʘ ʠ ʜʚʫʭ ʣʦʧʘʩʪʝʡ, ʚ ʵʪʦʤ 

ʧʦʣʦʞʝʥʠʠ ʩʪʘʥʦʚʠʪʩʷ ʤʘʢʩʠʤʘʣʴʥʳʤ. ʀʟʤʝʥʝʥʠʷ ʦʙʲʝʤʦʚ ʢʘʤʝʨ ʚ ʧʨʦʮʝʩʩʝ ʚʨʘʱʝʥʠʷ 

ʨʦʪʦʨʘ ʥʝʙʦʣʴʰʠʝ. ʄʝʞʜʫ ʪʝʤ, ʨʦʪʦʨ ʧʨʦʜʦʣʞʘʝʪ ʧʦʚʦʨʘʯʠʚʘʪʴʩʷ. ʀ, ʥʘʢʦʥʝʮ, ʢʘʤʝʨʘ 

ʟʘʥʠʤʘʝʪ ʧʦʣʦʞʝʥʠʝ 4 ʠ ʩʦʝʜʠʥʷʝʪʩʷ ʩ ʚʳʭʦʜʥʳʤ ʢʘʥʘʣʦʤ. 
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ʈʘʙʦʯʠʡ ʦʙʲʝʤ ʢʘʤʝʨʳ ʙʳʩʪʨʦ ʩʦʢʨʘʱʘʝʪʩʷ. ɼʘʚʣʝʥʠʝ ʚ ʢʘʤʝʨʝ ʨʝʟʢʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʪʦʧʣʠʚʦ ʚʳʭʦʜʠʪ ʠʟ ʢʘʤʝʨʳ ʧʦʜ ʜʘʚʣʝʥʠʝʤ. ʉʞʘʪʦʝ ʚ ʪʦʧʣʠʚʦʧʦʜʢʘʯʠʚʘʶʱʝʤ 

ʥʘʩʦʩʝ ʪʦʧʣʠʚʦ ʧʦʩʪʫʧʘʝʪ ʯʝʨʝʟ ʪʦʧʣʠʚʥʳʡ ʬʠʣʴʪʨ ʢ ʊʅɺɼ. ʇʦʜʢʘʯʠʚʘʶʱʠʡ ʥʘʩʦʩ 

ʧʨʠʚʦʜʠʪʩʷ ʚʦ ʚʨʘʱʝʥʠʝ ʚʘʣʦʤ ʊʅɺɼ, ʧʦʵʪʦʤʫ ʜʘʚʣʝʥʠʝ ʪʦʧʣʠʚʦʧʦʜʘʯʠ ʨʘʩʪʝʪ ʩ 

ʧʦʚʳʰʝʥʠʝʤ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʚʘʣʘ ʜʚʠʛʘʪʝʣʷ. 

 

ʈʝʛʫʣʷʪʦʨ ʜʘʚʣʝʥʠʷ ʪʦʧʣʠʚʦʧʦʜʘʯʠ 

ʈʝʛʫʣʷʪʦʨ ʧʦʟʚʦʣʷʝʪ ʧʦʜʜʝʨʞʠʚʘʪʴ ʜʘʚʣʝʥʠʝ ʪʦʧʣʠʚʦʧʦʜʘʯʠ ʚ ʊʅɺɼ ʧʨʘʢʪʠʯʝʩʢʠ 

ʥʝʠʟʤʝʥʥʳʤ (ʦʢʦʣʦ 6 ʙʘʨ). ɺ ʩʣʫʯʘʝ, ʝʩʣʠ ʜʘʚʣʝʥʠʝ ʧʨʝʚʳʰʘʝʪ 6 ʙʘʨ, ʩʞʘʪʦʝ ʪʦʧʣʠʚʦ 

ʧʝʨʝʤʝʱʘʝʪ ʧʦʜʧʨʫʞʠʥʝʥʥʳʡ ʩʪʘʣʴʥʦʡ ʰʘʨʠʢ ʨʝʛʫʣʷʪʦʨʘ. ʇʦʵʪʦʤʫ, ʢʘʢ ʪʦʣʴʢʦ ʜʘʚʣʝʥʠʝ 

ʪʦʧʣʠʚʦʧʦʜʘʯʠ ʧʨʝʚʳʰʘʝʪ ʥʦʤʠʥʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʨʝʛʫʣʷʪʦʨʘ, ʰʘʨʠʢʦʚʳʡ ʢʣʘʧʘʥ 

ʦʪʢʨʳʚʘʝʪʩʷ, ʠ ʪʦʧʣʠʚʦ ʚʦʟʚʨʘʱʘʝʪʩʷ ʦʙʨʘʪʥʦ ʚ ʩʝʢʮʠʶ ʚʩʘʩʳʚʘʥʠʷ ʥʘʩʦʩʘ. 
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ʂʦʥʪʫʨ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ 

ʇʦʤʠʤʦ ʜʘʚʣʝʥʠʷ ʪʦʧʣʠʚʦʧʦʜʘʯʠ, ʢʦʪʦʨʦʝ ʩʦʟʜʘʝʪʩʷ ʚ ʢʦʥʪʫʨʝ ʥʠʟʢʦʛʦ ʜʘʚʣʝʥʠʷ ʊʅɺɼ, ʚ 

ʝʛʦ ʧʦʣʦʩʪʠ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ ʧʨʦʠʩʭʦʜʠʪ ʜʦʟʠʨʦʚʘʥʠʝ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʪʦʧʣʠʚʘ. ʈʘʙʦʪʘ 

ʊʅɺɼ ʦʩʥʦʚʘʥʘ ʥʘ ʧʨʠʥʮʠʧʝ ʧʝʨʝʤʝʱʝʥʠʷ ʨʘʜʠʘʣʴʥʦ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘʛʥʝʪʘʪʝʣʴʥʳʭ 

ʧʣʫʥʞʝʨʦʚ ʧʦ ʢʫʣʘʯʢʫ. ʈʘʙʦʯʠʝ ʢʘʤʝʨʳ ʥʘʩʦʩʘ ʨʘʩʧʦʣʦʞʝʥʳ ʜʨʫʛ ʥʘʧʨʦʪʠʚ ʜʨʫʛʘ, ʪʦ ʝʩʪʴ 

ʧʦʜ ʫʛʣʦʤ 180Á. ʊʘʢʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʩʥʠʞʘʝʪ ʧʠʢʦʚʳʝ ʥʘʛʨʫʟʢʠ ʚ ʥʘʩʦʩʝ ʠ ʢʦʣʝʙʘʥʠʷ 

ʜʘʚʣʝʥʠʷ ʚ ʪʦʧʣʠʚʥʦʡ ʨʘʤʧʝ. ʂʫʣʘʯʢʦʚʳʡ ʧʨʦʬʠʣʴ ʩ ʯʝʪʳʨʴʤʷ ʚʳʩʪʫʧʘʤʠ ʠʤʝʝʪ 

ʦʜʠʥʘʢʦʚʫʶ ʩ ʥʘʩʦʩʘʤʠ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʛʦ ʪʠʧʘ ʢʦʥʩʪʨʫʢʮʠʶ, ʥʦ ʧʦʩʢʦʣʴʢʫ ʵʪʦʪ ʥʘʩʦʩ ʥʝ 

ʦʧʨʝʜʝʣʷʝʪ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʚʧʨʳʩʢʠʚʘʥʠʷ ʪʦʧʣʠʚʘ, ʝʛʦ ʬʘʟʘ ʥʘʛʥʝʪʘʥʠʷ ʟʘʤʝʪʥʦ 

ʫʚʝʣʠʯʝʥʘ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʩʥʠʞʝʥʠʶ ʰʫʤʘ ʠ ʚʠʙʨʘʮʠʡ, ʘ ʪʘʢʞʝ ʫʤʝʥʴʰʝʥʠʶ 

ʢʨʫʪʷʱʝʛʦ ʤʦʤʝʥʪʘ ʥʘ ʚʘʣʫ ʊʅɺɼ. ɽʱʝ ʦʜʥʠʤ ʧʨʠʥʮʠʧʠʘʣʴʥʳʤ ʦʪʣʠʯʠʝʤ ʦʪ ʊʅɺɼ 

ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʛʦ ʪʠʧʘ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʟʜʝʩʴ ʚʨʘʱʘʝʪʩʷ ʥʝ ʨʦʪʦʨ ʛʠʜʨʘʚʣʠʯʝʩʢʦʡ 

ʛʦʣʦʚʢʠ, ʘ ʢʫʣʘʯʢʦʚʳʡ ʧʨʦʬʠʣʴ ʩ ʚʳʩʪʫʧʘʤʠ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʚ ʜʘʥʥʦʤ ʥʘʩʦʩʝ ʥʝ 

ʩʫʱʝʩʪʚʫʝʪ ʧʨʦʙʣʝʤ ʩ ʜʠʥʘʤʠʯʝʩʢʦʡ ʩʪʘʙʠʣʠʟʘʮʠʝʡ ʜʘʚʣʝʥʠʷ, ʪʘʢ ʢʘʢ ʚʳʩʦʢʦʝ ʜʘʚʣʝʥʠʝ 

ʩʦʟʜʘʝʪʩʷ ʚ ʥʝʧʦʜʚʠʞʥʦʡ ʯʘʩʪʠ ʥʘʩʦʩʘ. ɺʦ ʚʨʝʤʷ ʬʘʟʳ ʟʘʧʦʣʥʝʥʠʷ ʨʦʣʠʢʠ ʫʧʠʨʘʶʪʩʷ ʚ 

ʢʫʣʘʯʢʦʚʳʝ ʚʳʩʪʫʧʳ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʧʨʫʞʠʥ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʩ ʦʙʝʠʭ ʩʪʦʨʦʥ ʢʘʞʜʦʛʦ 

ʪʦʣʢʘʪʝʣʷ (ʙʘʰʤʘʢʘ). ʇʦʜ ʜʝʡʩʪʚʠʝʤ ʜʘʚʣʝʥʠʷ ʪʦʧʣʠʚʦʧʦʜʘʯʠ ʧʦʜʢʘʯʠʚʘʶʱʝʛʦ ʥʘʩʦʩʘ 

ʚʧʫʩʢʥʦʡ ʢʣʘʧʘʥ ʦʪʢʨʳʚʘʝʪʩʷ, ʠ ʧʣʫʥʞʝʨʳ ʨʘʩʭʦʜʷʪʩʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʢʘʤʝʨʘ ʤʝʞʜʫ 

ʧʣʫʥʞʝʨʘʤʠ ʟʘʧʦʣʥʷʝʪʩʷ ʪʦʧʣʠʚʦʤ. ʂʘʢ ʪʦʣʴʢʦ ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʩ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʭ ʩʪʦʨʦʥ 

ʨʦʣʠʢʠ ʥʘʭʦʜʷʪ ʥʘ ʚʳʩʪʫʧʳ ʢʫʣʘʯʢʦʚ, ʧʣʫʥʞʝʨʳ ʥʘʯʠʥʘʶʪ ʜʚʠʛʘʪʴʩʷ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʜʨʫʛ ʢ 

ʜʨʫʛʫ. ɼʘʚʣʝʥʠʝ ʪʦʧʣʠʚʘ ʚ ʢʘʤʝʨʝ ʤʝʞʜʫ ʧʣʫʥʞʝʨʘʤʠ ʨʝʟʢʦ ʥʘʨʘʩʪʘʝʪ. ɺ ʪʦʪ ʤʦʤʝʥʪ, ʢʦʛʜʘ 

ʵʪʦ ʜʘʚʣʝʥʠʝ ʩʪʘʥʦʚʠʪʩʷ ʚʳʰʝ ʜʘʚʣʝʥʠʷ ʪʦʧʣʠʚʦʧʦʜʘʯʠ, ʚʧʫʩʢʥʦʡ ʢʣʘʧʘʥ ʟʘʢʨʳʚʘʝʪʩʷ. 

ɿʘʪʝʤ ʚ ʤʦʤʝʥʪ ʧʨʝʚʳʰʝʥʠʷ ʜʘʚʣʝʥʠʷ ʥʘʛʥʝʪʘʥʠʷ ʚ ʪʦʧʣʠʚʥʦʡ ʨʘʤʧʝ ʦʪʢʨʳʚʘʝʪʩʷ 

ʚʳʧʫʩʢʥʦʡ ʢʣʘʧʘʥ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʊʅɺɼ ʥʘʛʥʝʪʘʝʪ ʪʦʧʣʠʚʦ ʚ ʪʦʧʣʠʚʥʫʶ ʨʘʤʧʫ. ɼʘʚʣʝʥʠʝ ʚ 

ʨʘʤʧʝ ʨʝʛʫʣʠʨʫʝʪ ʚʧʫʩʢʥʦʡ ʜʦʟʠʨʫʶʱʠʡ ʢʣʘʧʘʥ (IMV), ʢʦʪʦʨʳʡ ʫʧʨʘʚʣʷʝʪ ʢʦʣʠʯʝʩʪʚʦʤ 

ʪʦʧʣʠʚʘ, ʧʦʩʪʫʧʘʶʱʠʤ ʚ ʥʘʛʥʝʪʘʪʝʣʴʥʫʶ ʢʘʤʝʨʫ ʊʅɺɼ. ʉʤʘʟʢʘ ʠ ʦʭʣʘʞʜʝʥʠʝ ʊʅɺɼ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʮʠʨʢʫʣʠʨʫʶʱʠʤ ʚ ʥʝʤ ʜʠʟʝʣʴʥʳʤ ʪʦʧʣʠʚʦʤ. 

ʂʣʘʧʘʥ ʦʛʨʘʥʠʯʝʥʠʷ 
ʜʘʚʣʝʥʠʷ 

ʂʫʣʘʯʦʢ 

ʈʦʣʠʢ 

ʇʣʫʥʞʝʨ ʥʘʩʦʩʘ 

ɺʧʫʩʢʥʦʡ ʢʣʘʧʘʥ 
(ʟʘʢʨʳʪ) 

ʅʘʛʥʝʪʘʪʝʣʴʥʳʡ 
ʢʣʘʧʘʥ (ʟʘʢʨʳʪ) 
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Delphi CRDI, ʫʧʨʘʚʣʝʥʠʝ ʜʘʚʣʝʥʠʝʤ ʪʦʧʣʠʚʘ ʚ ʨʘʤʧʝ ʠ ʢʘʣʠʙʨʦʚʢʘ 

ʬʦʨʩʫʥʦʢ 

 

 

 
ɺʧʫʩʢʥʦʡ ʜʦʟʠʨʫʶʱʠʡ ʢʣʘʧʘʥ (IMV) ʫʧʨʘʚʣʷʝʪ ʜʘʚʣʝʥʠʝʤ ʚ ʨʘʤʧʝ, ʨʝʛʫʣʠʨʫʷ ʢʦʣʠʯʝʩʪʚʦ 

ʪʦʧʣʠʚʘ, ʧʦʩʪʫʧʘʶʱʝʛʦ ʚ ʥʘʛʥʝʪʘʪʝʣʴʥʫʶ ʩʝʢʮʠʶ ʊʅɺɼ. ʂʣʘʧʘʥ ʧʦʚʳʰʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ ʚʧʨʳʩʢʘ, ʪʘʢ ʢʘʢ ʊʅɺɼ ʩʞʠʤʘʝʪ ʪʦʣʴʢʦ ʪʦ ʢʦʣʠʯʝʩʪʚʦ ʪʦʧʣʠʚʘ, ʢʦʪʦʨʦʝ 

ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʪʨʝʙʫʝʤʦʛʦ ʜʘʚʣʝʥʠʷ ʚ ʪʦʧʣʠʚʥʦʡ ʨʘʤʧʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʜʚʠʛʘʪʝʣʷ. ɹʣʘʛʦʜʘʨʷ ʜʦʟʠʨʫʶʱʝʤʫ ʢʣʘʧʘʥʫ ʩʥʠʞʘʝʪʩʷ ʪʝʤʧʝʨʘʪʫʨʘ 

ʪʦʧʣʠʚʘ ʚ ʪʦʧʣʠʚʥʦʤ ʙʘʢʝ. ɺʧʫʩʢʥʦʡ ʜʦʟʠʨʫʶʱʠʡ ʢʣʘʧʘʥ (IMV) ʫʩʪʘʥʦʚʣʝʥ ʥʘ 

ʛʠʜʨʘʚʣʠʯʝʩʢʦʡ ʛʦʣʦʚʢʝ ʊʅɺɼ. ʊʦʧʣʠʚʦ ʧʦʩʪʫʧʘʝʪ ʢ ʢʣʘʧʘʥʫ ʦʪ ʧʦʜʢʘʯʠʚʘʶʱʝʛʦ ʥʘʩʦʩʘ 

ʯʝʨʝʟ ʜʚʘ ʩʠʤʤʝʪʨʠʯʥʦ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʦʪʚʝʨʩʪʠʷ. ʉʪʝʨʞʥʝʚʦʡ ʬʠʣʴʪʨ ʫʩʪʘʥʦʚʣʝʥ ʧʝʨʝʜ 

ʦʪʚʝʨʩʪʠʷʤʠ ʪʦʧʣʠʚʦʧʦʜʘʯʠ ʢʣʘʧʘʥʘ. ʊʘʢʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʟʘʱʠʱʘʝʪ ʥʝ ʪʦʣʴʢʦ ʩʘʤ ʢʣʘʧʘʥ, ʥʦ 

ʠ ʢʦʤʧʦʥʝʥʪʳ ʩʠʩʪʝʤʳ ʚʧʨʳʩʢʘ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʟʘ ʥʠʤ. ʂʣʘʧʘʥ IMV ʜʦʟʠʨʫʝʪ ʪʦʧʣʠʚʦ, 

ʧʦʩʪʫʧʘʶʱʝʝ ʚ ʊʅɺɼ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ ʬʘʢʪʠʯʝʩʢʦʝ ʜʘʚʣʝʥʠʝ, ʠʟʤʝʨʝʥʥʦʝ ʜʘʪʯʠʢʦʤ 

ʜʘʚʣʝʥʠʷ ʚ ʨʘʤʧʝ (RPS), ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʨʝʙʫʝʤʦʤʫ ʟʥʘʯʝʥʠʶ ʧʦ ʩʠʛʥʘʣʘʤ ʕɹʋ ʜʚʠʛʘʪʝʣʷ. 

ɽʩʣʠ ʥʘʧʨʷʞʝʥʠʝ ʥʘ ʢʣʘʧʘʥʝ ʦʪʩʫʪʩʪʚʫʝʪ, ʦʥ ʚʩʝʛʜʘ ʦʪʢʨʳʪ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʢʣʘʧʘʥ ʥʝ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʫʩʪʨʦʡʩʪʚʘ ʦʩʪʘʥʦʚʘ ʜʚʠʛʘʪʝʣʷ. 

 

ʂʣʘʧʘʥ ʦʛʨʘʥʠʯʝʥʠʷ ʜʘʚʣʝʥʠʷ 

ʂʣʘʧʘʥ ʦʛʨʘʥʠʯʝʥʠʷ ʜʘʚʣʝʥʠʷ ʚʢʣʶʯʝʥ ʚ ʢʦʥʪʫʨ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ. ʆʥ ʧʨʝʜʦʪʚʨʘʱʘʝʪ 

ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʚʧʫʩʢʥʦʡ ʜʦʟʠʨʫʶʱʠʡ ʢʣʘʧʘʥ ʙʫʜʝʪ 

ʟʘʙʣʦʢʠʨʦʚʘʥ ʚ ʦʪʢʨʳʪʦʤ ʧʦʣʦʞʝʥʠʠ. 
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ʉʙʨʦʩ ʜʘʚʣʝʥʠʷ ʯʝʨʝʟ ʬʦʨʩʫʥʢʠ ʠ ʪʨʫʙʢʫ ɺʝʥʪʫʨʠ 

ʂʦʛʜʘ ʥʝʦʙʭʦʜʠʤʦ, ʯʪʦʙʳ ʚ ʨʘʤʧʝ ʙʳʣʦ ʩʥʠʞʝʥʦ ʜʘʚʣʝʥʠʝ (ʥʘʧʨʠʤʝʨ, ʧʨʠ ʦʪʧʫʩʢʘʥʠʠ 

ʧʝʜʘʣʠ ʘʢʩʝʣʝʨʘʪʦʨʘ ʠʣʠ ʠʟ-ʟʘ ʥʝʠʩʧʨʘʚʥʦʩʪʠ ʚ ʩʠʩʪʝʤʝ), ʦʜʥʦʛʦ ʟʘʢʨʳʪʠʷ ʚʧʫʩʢʥʦʛʦ 

ʜʦʟʠʨʫʶʱʝʛʦ ʢʣʘʧʘʥʘ (IMV) ʧʦ ʩʠʛʥʘʣʘʤ ʕɹʋ ʜʚʠʛʘʪʝʣʷ ʥʝʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʙʳʩʪʨʦʛʦ 

ʧʘʜʝʥʠʷ ʜʘʚʣʝʥʠʷ. ʇʦʵʪʦʤʫ ʜʣʷ ʩʥʠʞʝʥʠʷ ʜʘʚʣʝʥʠʷ ʚ ʨʘʤʧʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʬʦʨʩʫʥʢʠ ʠ 

ʪʨʫʙʢʘ ɺʝʥʪʫʨʠ. ʊʦʧʣʠʚʦ ʧʦ ʣʠʥʠʷʤ ʩʣʠʚʘ ʚʦʟʚʨʘʱʘʝʪʩʷ ʚ ʪʦʧʣʠʚʥʳʡ ʙʘʢ ʯʝʨʝʟ ʪʨʫʙʢʫ 

ɺʝʥʪʫʨʠ. ʉʙʨʦʩ ʜʘʚʣʝʥʠʷ ʠʟ ʨʘʤʧʳ ʩʚʷʟʘʥ ʩ ʚʨʝʤʝʥʝʤ ʩʨʘʙʘʪʳʚʘʥʠʷ ʬʦʨʩʫʥʦʢ. ʌʘʢʪʠʯʝʩʢʠ 

ʜʣʷ ʩʙʨʦʩʘ ʜʘʚʣʝʥʠʷ ʚ ʢʦʥʪʫʨʝ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʪʦʧʣʠʚʦ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʥʝ ʧʦʧʘʜʘʣʦ ʚ ʮʠʣʠʥʜʨʳ ʜʚʠʛʘʪʝʣʷ, ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʘʪʴ ʥʘ ʬʦʨʩʫʥʢʠ 

ʫʧʨʘʚʣʷʶʱʠʝ ʩʠʛʥʘʣʳ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʢʦʪʦʨʳʭ ʙʳʣʘ ʙʳ ʜʦʩʪʘʪʦʯʥʦʡ ʜʣʷ ʦʪʢʨʳʪʠʷ 

ʢʘʥʘʣʘ ʦʙʨʘʪʥʦʛʦ ʩʣʠʚʘ, ʥʦ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʜʣʷ ʧʦʜʲʝʤʘ ʠʛʣʳ ʠ ʥʝʞʝʣʘʪʝʣʴʥʦʛʦ 

ʚʧʨʳʩʢʠʚʘʥʠʷ ʪʦʧʣʠʚʘ ʚ ʢʘʤʝʨʳ ʩʛʦʨʘʥʠʷ. ʕʪʦʪ ʤʝʪʦʜ ʫʧʨʘʚʣʝʥʠʷ ʚʦʟʤʦʞʝʥ ʣʠʰʴ ʚ ʪʦʤ 

ʩʣʫʯʘʝ, ʝʩʣʠ ʚʨʝʤʷ ʩʨʘʙʘʪʳʚʘʥʠʷ ʬʦʨʩʫʥʢʠ ʠʣʠ, ʠʥʘʯʝ ʛʦʚʦʨʷ, ʚʨʝʤʷ ʦʪ ʤʦʤʝʥʪʘ ʧʦʜʘʯʠ 

ʫʧʨʘʚʣʷʶʱʝʛʦ ʩʠʛʥʘʣʘ ʥʘ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʡ ʢʣʘʧʘʥ ʜʦ ʤʦʤʝʥʪʘ ʧʦʜʲʝʤʘ ʠʛʣʳ, ʪʦʯʥʦ 

ʠʟʚʝʩʪʥʦ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʠʟ-ʟʘ ʨʘʟʥʳʭ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʬʦʨʩʫʥʦʢ ʠ ʨʘʟʥʦʡ 

ʩʪʝʧʝʥʠ ʠʟʥʦʩʘ ʢʘʞʜʦʡ ʬʦʨʩʫʥʢʠ ʚʨʝʤʷ ʩʨʘʙʘʪʳʚʘʥʠʷ ʫ ʢʘʞʜʦʡ ʬʦʨʩʫʥʢʠ ʙʫʜʝʪ ʩʚʦʝ. 

ʇʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʪʦʯʥʦ ʟʥʘʪʴ ʧʝʨʚʦʥʘʯʘʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʘʞʜʦʡ ʬʦʨʩʫʥʢʠ ʠ ʠʭ 

ʨʘʟʙʨʦʩ ʧʦ ʮʠʣʠʥʜʨʘʤ. 
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ʂʘʣʠʙʨʦʚʢʘ ʬʦʨʩʫʥʢʠ 

ɺʩʝ ʬʦʨʩʫʥʢʠ ʠʤʝʶʪ ʩʝʨʠʡʥʳʝ ʥʦʤʝʨʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 

ʅʦʤʝʨ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʙʫʢʚʝʥʥʦ-ʮʠʬʨʦʚʦʡ ʢʦʜ (ʜʣʷ ʧʦʩʣʝʧʨʦʜʘʞʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ). 

ʇʦʩʣʝ ʟʘʤʝʥʳ ʬʦʨʩʫʥʢʠ ʩʣʝʜʫʝʪ ʟʘʧʠʩʘʪʴ ʟʥʘʯʝʥʠʝ ʝʝ ʢʦʜʘ ʚ ʧʘʤʷʪʴ ʕɹʋ ʜʚʠʛʘʪʝʣʷ. ʇʨʠ 

ʟʘʤʝʥʝ ʚʩʝʭ ʬʦʨʩʫʥʦʢ ɺʉɽ ʢʦʜʳ ʥʦʚʳʭ ʬʦʨʩʫʥʦʢ ʚʥʦʩʷʪʩʷ ʚ ʧʘʤʷʪʴ ʕɹʋ ʜʚʠʛʘʪʝʣʷ. ɿʘʪʝʤ 

ʥʝʦʙʭʦʜʠʤʦ ʫʜʘʣʠʪʴ ʠʟ ʧʘʤʷʪʠ ʟʘʧʠʩʘʥʥʳʝ ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʥʘʢʦʧʣʝʥʳ 

ʩʠʩʪʝʤʦʡ ʚ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ. ʇʦʩʢʦʣʴʢʫ ʩʠʩʪʝʤʘ ʥʘʯʠʥʘʝʪ ʨʘʙʦʪʘʪʴ ʩ ʥʦʚʳʤʠ 

ʢʦʤʧʦʥʝʥʪʘʤʠ, ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʚʝʨʥʫʪʴʩʷ ʢ ʧʝʨʚʦʥʘʯʘʣʴʥʳʤ ʟʥʘʯʝʥʠʷʤ ʵʪʠʭ ʧʘʨʘʤʝʪʨʦʚ. 

ɽʩʣʠ ʤʝʥʷʝʪʩʷ ʕɹʋ ʜʚʠʛʘʪʝʣʷ, ʩʣʝʜʫʝʪ ʟʘʥʝʩʪʠ ʟʥʘʯʝʥʠʷ ɺʉɽʍ ʧʘʨʘʤʝʪʨʦʚ ʠ ʜʘʥʥʳʭ ʦʙ 

ʘʚʪʦʤʦʙʠʣʝ ʚ ʥʦʚʳʡ ʙʣʦʢ ʫʧʨʘʚʣʝʥʠʷ ʜʣʷ ʝʛʦ ʢʦʨʨʝʢʪʥʦʡ ʨʘʙʦʪʳ ʩ ʤʦʤʝʥʪʘ ʧʝʨʚʦʛʦ ʟʘʧʫʩʢʘ 

ʜʚʠʛʘʪʝʣʷ. 
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ʆʩʥʦʚʥʳʝ ʚʭʦʜʥʳʝ ʠ ʚʳʭʦʜʥʳʝ ʩʠʛʥʘʣʳ 

 
 

ɼʝʡʩʪʚʠʝ ʩʠʩʪʝʤʳ ʚʧʨʳʩʢʘ ʘʢʢʫʤʫʣʷʪʦʨʥʦʛʦ ʪʠʧʘ ʦʩʥʦʚʘʥʦ ʥʘ ʪʦʤ, ʯʪʦ ʧʨʦʮʝʩʩʳ ʩʦʟʜʘʥʠʷ 

ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ ʠ ʚʧʨʳʩʢʠʚʘʥʠʷ ʪʦʧʣʠʚʘ ʨʘʟʜʝʣʝʥʳ. ʊʦʧʣʠʚʦ ʧʦʜ ʜʘʚʣʝʥʠʝʤ ʥʘʭʦʜʠʪʩʷ 

ʚ ʨʘʤʧʝ (1). ʂʦʣʠʯʝʩʪʚʦ ʚʧʨʳʩʢʠʚʘʝʤʦʛʦ ʪʦʧʣʠʚʘ ʟʘʚʠʩʠʪ ʦʪ ʧʦʣʦʞʝʥʠʷ ʧʝʜʘʣʠ 

ʘʢʩʝʣʝʨʘʪʦʨʘ, ʘ ʤʦʤʝʥʪ ʥʘʯʘʣʘ ʠ ʜʘʚʣʝʥʠʝ ʚʧʨʳʩʢʠʚʘʥʠʷ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʕɹʋ ʜʚʠʛʘʪʝʣʷ 

(2) ʧʦ ʢʘʨʪʦʛʨʘʤʤʘʤ, ʭʨʘʥʷʱʠʤʩʷ ʚ ʝʛʦ ʧʘʤʷʪʠ. ʕɹʋ ʜʚʠʛʘʪʝʣʷ ʫʧʨʘʚʣʷʝʪ ʚʢʣʶʯʝʥʠʝʤ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʢʣʘʧʘʥʦʚ ʬʦʨʩʫʥʦʢ (3). ʅʘ ʢʘʞʜʦʤ ʮʠʣʠʥʜʨʝ ʫʩʪʘʥʦʚʣʝʥʦ ʧʦ ʦʜʥʦʡ 

ʬʦʨʩʫʥʢʝ. ʉʠʩʪʝʤʘ ʚʧʨʳʩʢʘ ʘʢʢʫʤʫʣʷʪʦʨʥʦʛʦ ʪʠʧʘ ʪʘʢʞʝ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ: 

¶ ʜʘʪʯʠʢ ʧʦʣʦʞʝʥʠʷ ʢʦʣʝʥʯʘʪʦʛʦ ʚʘʣʘ (CKP) (4); 

¶ ʜʘʪʯʠʢ ʧʦʣʦʞʝʥʠʷ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʛʦ ʚʘʣʘ (CʄP) (5); 

¶ ʜʘʪʯʠʢ ʧʦʣʦʞʝʥʠʷ ʧʝʜʘʣʠ ʘʢʩʝʣʝʨʘʪʦʨʘ (APS) (6); 

¶ ʜʘʪʯʠʢ ʜʘʚʣʝʥʠʷ ʥʘʜʜʫʚʘ (7) (BPS, ʥʘ ʘʚʪʦʤʦʙʠʣʷʭ ʩ ʪʫʨʙʦʥʘʛʥʝʪʘʪʝʣʝʤ ʩ 

ʠʟʤʝʥʷʝʤʦʡ ʛʝʦʤʝʪʨʠʝʡ); 

¶ ʜʘʪʯʠʢ ʜʘʚʣʝʥʠʷ ʚ ʨʘʤʧʝ (RPS) (8); 

¶ ʜʘʪʯʠʢ ʪʝʤʧʝʨʘʪʫʨʳ ʦʭʣʘʞʜʘʶʱʝʡ ʞʠʜʢʦʩʪʠ (ECT) (9); 

¶ ʜʘʪʯʠʢ ʤʘʩʩʦʚʦʛʦ ʨʘʩʭʦʜʘ ʚʦʟʜʫʭʘ (MAF) (10). 
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ɹʣʦʢ ʫʧʨʘʚʣʝʥʠʷ ʜʚʠʛʘʪʝʣʝʤ (ʕɹʋ ʜʚʠʛʘʪʝʣʷ) 

ʕʣʝʢʪʨʦʥʥʦʝ ʫʧʨʘʚʣʝʥʠʷ ʨʘʙʦʪʦʡ ʜʠʟʝʣʴʥʦʛʦ ʜʚʠʛʘʪʝʣʷ ʩ ʪʦʧʣʠʚʥʦʡ ʩʠʩʪʝʤʦʡ 

ʘʢʢʫʤʫʣʷʪʦʨʥʦʛʦ ʪʠʧʘ ʩʦʩʪʦʠʪ ʠʟ ʪʨʝʭ ʦʩʥʦʚʥʳʭ ʙʣʦʢʦʚ: 

1. ɸʢʪʠʚʥʳʝ ʠ ʧʘʩʩʠʚʥʳʝ (ʛʝʥʝʨʘʪʦʨʥʳʝ) ʜʘʪʯʠʢʠ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʫʩʣʦʚʠʡ ʨʘʙʦʪʳ ʠ 

ʨʘʩʯʝʪʘ ʪʨʝʙʫʝʤʳʭ ʟʥʘʯʝʥʠʡ. ʆʥʠ ʧʨʝʦʙʨʘʟʫʶʪ ʤʥʦʞʝʩʪʚʦ ʬʠʟʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʚ 

ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʩʠʛʥʘʣʳ. 

2. ʕɹʋ ʜʚʠʛʘʪʝʣʷ, ʢʦʪʦʨʳʡ ʛʝʥʝʨʠʨʫʝʪ ʚʳʭʦʜʥʳʝ ʩʠʛʥʘʣʳ, ʦʙʨʘʙʘʪʳʚʘʷ ʜʘʥʥʳʝ ʧʫʪʝʤ 

ʧʨʦʚʝʜʝʥʠʷ ʘʨʠʬʤʝʪʠʯʝʩʢʠʭ ʨʘʩʯʝʪʦʚ (ʘʣʛʦʨʠʪʤʦʚ ʫʧʨʘʚʣʝʥʠʷ). 

3. ʀʩʧʦʣʥʠʪʝʣʴʥʳʝ ʤʝʭʘʥʠʟʤʳ, ʚ ʢʦʪʦʨʳʭ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʩʠʛʥʘʣʳ ʕɹʋ ʜʚʠʛʘʪʝʣʷ 

ʧʨʝʦʙʨʘʟʫʶʪʩʷ ʚ ʤʝʭʘʥʠʯʝʩʢʠʝ ʚʦʟʜʝʡʩʪʚʠʷ. 

 

ʕɹʋ ʜʚʠʛʘʪʝʣʷ ʦʙʨʘʙʘʪʳʚʘʝʪ ʩʠʛʥʘʣʳ, ʢʦʪʦʨʳʝ ʦʥ ʧʦʣʫʯʘʝʪ ʦʪ ʚʥʝʰʥʠʭ ʜʘʪʯʠʢʦʚ, ʠ 

ʦʛʨʘʥʠʯʠʚʘʝʪ ʠʭ ʜʦ ʥʝʦʙʭʦʜʠʤʦʛʦ ʫʨʦʚʥʷ ʥʘʧʨʷʞʝʥʠʷ. ʆʩʦʙʘʷ ʪʦʯʥʦʩʪʴ ʠ ʙʳʩʪʨʘʷ ʨʝʘʢʮʠʷ 

ʜʚʠʛʘʪʝʣʷ ʥʘ ʠʟʤʝʥʝʥʠʷ ʨʝʞʠʤʘ ʜʚʠʞʝʥʠʷ ʜʦʩʪʠʛʘʶʪʩʷ ʟʘ ʩʯʝʪ ʚʳʩʦʢʦʡ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ ʤʦʱʥʦʩʪʠ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʘ. ʄʠʢʨʦʧʨʦʮʝʩʩʦʨ ʕɹʋ ʜʚʠʛʘʪʝʣʷ ʩ 

ʧʦʤʦʱʴʶ ʚʳʭʦʜʥʳʭ ʩʠʛʥʘʣʦʚ ʫʧʨʘʚʣʷʝʪ ʚʳʭʦʜʥʳʤʠ ʢʘʩʢʘʜʘʤʠ. ʇʦʩʣʝʜʥʠʝ ʛʝʥʝʨʠʨʫʶʪ 

ʩʠʛʥʘʣʳ, ʤʦʱʥʦʩʪʴ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦʡ ʜʣʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 

ʠʩʧʦʣʥʠʪʝʣʴʥʳʤʠ ʤʝʭʘʥʠʟʤʘʤʠ ʩʠʩʪʝʤʳ ʢʦʥʪʨʦʣʷ ʜʘʚʣʝʥʠʷ ʚ ʨʘʤʧʝ. ʂʨʦʤʝ ʪʦʛʦ, ʕɹʋ 

ʜʚʠʛʘʪʝʣʷ ʫʧʨʘʚʣʷʝʪ ʠʩʧʦʣʥʠʪʝʣʴʥʳʤʠ ʤʝʭʘʥʠʟʤʘʤʠ ʜʚʠʛʘʪʝʣʷ, ʥʘʧʨʠʤʝʨ, 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʤ ʢʣʘʧʘʥʦʤ ʩʠʩʪʝʤʳ EGR, ʢʣʘʧʘʥʦʤ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʜʘʚʣʝʥʠʷ ʥʘʜʜʫʚʘ, 

ʪʦʧʣʠʚʥʳʤ ʥʘʩʦʩʦʤ ʠ ʪ. ʜ. ʆʥ ʚʳʧʦʣʥʷʝʪ ʠ ʪʘʢʠʝ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʬʫʥʢʮʠʠ, ʢʘʢ ʫʧʨʘʚʣʝʥʠʝ 

ʨʝʣʝ ʚʝʥʪʠʣʷʪʦʨʘ, ʨʝʣʝ ʚʢʣʶʯʝʥʠʷ ʨʘʜʠʘʪʦʨʘ ʩ ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʪʝʤʧʝʨʘʪʫʨʥʳʤ 

ʢʦʵʬʬʠʮʠʝʥʪʦʤ (PTC). 
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ʋʧʨʘʚʣʝʥʠʝ ʤʦʤʝʥʪʦʤ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʫʩʪʦʡʯʠʚʦʡ ʨʘʙʦʪʳ ʜʚʠʛʘʪʝʣʷ. ʕɹʋ 

ʜʚʠʛʘʪʝʣʷ ʫʧʨʘʚʣʷʝʪ ʢʨʫʪʷʱʠʤ ʤʦʤʝʥʪʦʤ ʧʫʪʝʤ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʚʧʨʳʩʢʠʚʘʝʤʦʛʦ 

ʪʦʧʣʠʚʘ. 

ʂʦʤʘʥʜʘ ʥʘ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʢʨʫʪʷʱʝʛʦ ʤʦʤʝʥʪʘ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʘ ʩ ʚʳʧʦʣʥʝʥʠʝʤ 

ʩʣʝʜʫʶʱʠʭ ʬʫʥʢʮʠʡ: 

¶ ʢʦʤʘʥʜʘ ʦʪ ʧʝʜʘʣʠ ʘʢʩʝʣʝʨʘʪʦʨʘ; 

¶ ʨʘʙʦʪʘ ʢʨʫʠʟ-ʢʦʥʪʨʦʣʷ; 

¶ ʨʘʙʦʪʘ ʘʥʪʠʧʨʦʙʫʢʩʦʚʦʯʥʦʡ ʩʠʩʪʝʤʳ (TCS)/ʩʠʩʪʝʤʳ ʢʫʨʩʦʚʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ (ESP); 

¶ ʚʢʣʶʯʝʥʠʝ ʢʦʥʜʠʮʠʦʥʝʨʘ ʠ ʫʧʨʘʚʣʝʥʠʝ ʛʝʥʝʨʘʪʦʨʦʤ; 

¶ ʭʦʣʦʩʪʦʡ ʭʦʜ; 

¶ ʘʢʪʠʚʥʦʝ ʜʝʤʧʬʠʨʦʚʘʥʠʝ ʚʠʙʨʘʮʠʡ ʠ ʨʳʚʢʦʚ; 

¶ ʢʦʤʧʝʥʩʘʮʠʷ ʧʦʪʝʨʴ ʥʘ ʚʥʫʪʨʝʥʥʝʝ ʪʨʝʥʠʝ ʚ ʜʚʠʛʘʪʝʣʝ. 

ʅʦ ʥʝ ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʥʝʦʙʭʦʜʠʤʳʡ ʢʨʫʪʷʱʠʡ ʤʦʤʝʥʪ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, 

ʯʪʦ ʜʚʠʛʘʪʝʣʴ ʠʤʝʝʪ ʦʧʨʝʜʝʣʝʥʥʳʡ ʟʘʧʘʩ ʢʨʫʪʷʱʝʛʦ ʤʦʤʝʥʪʘ ʧʨʠ ʟʘʜʘʥʥʦʡ ʯʘʩʪʦʪʝ 

ʚʨʘʱʝʥʠʷ ʢʦʣʝʥʯʘʪʦʛʦ ʚʘʣʘ ʠʣʠ, ʥʘʧʨʠʤʝʨ, ʧʦʪʦʤʫ, ʯʪʦ ʘʥʪʠʧʨʦʙʫʢʩʦʚʦʯʥʘʷ 

ʩʠʩʪʝʤʘ/ʩʠʩʪʝʤʘ ʢʫʨʩʦʚʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʫʞʝ ʥʘʧʨʘʚʠʣʘ ʢʦʤʘʥʜʫ ʥʘ ʫʤʝʥʴʰʝʥʠʝ ʢʨʫʪʷʱʝʛʦ 

ʤʦʤʝʥʪʘ. ʆʛʨʘʥʠʯʝʥʠʝ ʢʨʫʪʷʱʝʛʦ ʤʦʤʝʥʪʘ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʩ ʚʳʧʦʣʥʝʥʠʝʤ ʩʣʝʜʫʶʱʠʭ 

ʬʫʥʢʮʠʡ: 

¶ ʧʝʨʝʢʣʶʯʝʥʠʝ ʧʝʨʝʜʘʯ ʚ ɸʂʇ; 

¶ ʨʘʙʦʪʘ ʤʝʭʘʥʠʯʝʩʢʦʡ ʢʦʨʦʙʢʠ ʧʝʨʝʜʘʯ; 

¶ ʩʨʘʙʘʪʳʚʘʥʠʝ ʨʝʞʠʤʘ ʟʘʱʠʪʳ ʜʚʠʛʘʪʝʣʷ; 

¶ ʘʢʪʠʚʥʦʝ ʜʝʤʧʬʠʨʦʚʘʥʠʝ ʚʠʙʨʘʮʠʡ ʠ ʨʳʚʢʦʚ; 

¶ ʪʦʨʤʦʞʝʥʠʝ; 

¶ ʢʦʤʧʝʥʩʘʮʠʷ ʧʦʪʝʨʴ ʥʘ ʚʥʫʪʨʝʥʥʝʝ ʪʨʝʥʠʝ ʚ ʜʚʠʛʘʪʝʣʝ. 

ʅÖʤ 
ʅÖʤ 

ʅÖʤ 

ʂʦʤʘʥʜʘ ʦʪ ʧʝʜʘʣʠ 
ʘʢʩʝʣʝʨʘʪʦʨʘ 

ʂʦʤʘʥʜʘ ʢʦʨʨʝʢʮʠʠ ʤʦʤʝʥʪʘ 
ʧʨʠ ʚʢʣʶʯʝʥʠʠ ʢʦʥʜʠʮʠʦʥʝʨʘ 
(A/C) ʠ ʧʨʠ ʫʧʨʘʚʣʝʥʠʠ 

ʛʝʥʝʨʘʪʦʨʦʤ 

ʂʦʤʘʥʜʘ ʦʪ ʘʥʪʠʧʨʦʙʫʢʩʦ-
ʚʦʯʥʦʡ ʩʠʩʪʝʤʳ (TCS)/ 
ʩʠʩʪʝʤʳ ʢʫʨʩʦʚʦʡ 
ʫʩʪʦʡʯʠʚʦʩʪʠ (ESP) 

ʋʧʨʘʚʣʝʥʠʝ ʭʦʣʦʩʪʳʤ 
ʭʦʜʦʤ 

ʅÖʤ 
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ɼʘʥʥʳʝ ʩʠʩʪʝʤʳ ʩʦʚʤʝʩʪʥʦ ʬʦʨʤʠʨʫʶʪ ʢʦʤʘʥʜʳ ʥʘ ʠʟʤʝʥʝʥʠʝ ʢʨʫʪʷʱʝʛʦ ʤʦʤʝʥʪʘ. ʕʪʦ 

ʩʪʘʥʦʚʠʪʩʷ ʚʦʟʤʦʞʥʳʤ ʩʨʘʟʫ ʧʦʩʣʝ ʟʘʧʫʩʢʘ ʜʚʠʛʘʪʝʣʷ. ʇʨʠ ʧʫʩʢʝ ʜʚʠʛʘʪʝʣʷ ʪʦʞʝ ʚʳʜʘʝʪʩʷ 

ʢʦʤʘʥʜʘ ʥʘ ʥʝʦʙʭʦʜʠʤʳʡ ʢʨʫʪʷʱʠʡ ʤʦʤʝʥʪ. ʕʪʦʪ ʤʦʤʝʥʪ ʠ ʝʛʦ ʠʟʤʝʥʝʥʠʝ ʧʨʠ ʜʚʠʞʝʥʠʠ 

ʘʚʪʦʤʦʙʠʣʷ ʦʙʝʩʧʝʯʠʚʘʶʪʩʷ ʨʝʛʫʣʠʨʦʚʢʦʡ ʚʝʣʠʯʠʥʳ ʧʦʜʘʯʠ ʪʦʧʣʠʚʘ. ɼʘʣʝʝ 

ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʬʫʥʢʮʠʠ, ʚʳʧʦʣʥʝʥʠʝ ʢʦʪʦʨʳʭ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʠʟʤʝʥʝʥʠʶ ʢʨʫʪʷʱʝʛʦ 

ʤʦʤʝʥʪʘ ʜʚʠʛʘʪʝʣʷ. 

 

ʂʦʤʘʥʜʘ ʦʪ ʧʝʜʘʣʠ ʘʢʩʝʣʝʨʘʪʦʨʘ 

ʇʦʣʦʞʝʥʠʝ ʧʝʜʘʣʠ ʘʢʩʝʣʝʨʘʪʦʨʘ ʠ ʯʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ ʜʚʠʛʘʪʝʣʷ ʟʘʜʘʶʪ ʟʥʘʯʝʥʠʝ 

ʪʨʝʙʫʝʤʦʛʦ ʤʦʤʝʥʪʘ, ʢʦʪʦʨʦʝ ʩʦʜʝʨʞʠʪʩʷ ʚ ʢʘʨʪʦʛʨʘʤʤʝ ʕɹʋ ʜʚʠʛʘʪʝʣʷ. ʂʦʤʘʥʜʘ 

ʢʨʫʪʷʱʝʛʦ ʤʦʤʝʥʪʘ ʚʘʨʴʠʨʫʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 0 ʥʘ ʭʦʣʦʩʪʦʤ ʭʦʜʫ ʜʦ ʚʝʣʠʯʠʥʳ, ʥʝʩʢʦʣʴʢʦ 

ʙʦʣʴʰʝʡ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʜʣʷ ʜʘʥʥʦʛʦ ʜʚʠʛʘʪʝʣʷ. 

 

ʂʦʤʘʥʜʘ ʦʪ ʘʥʪʠʧʨʦʙʫʢʩʦʚʦʯʥʦʡ ʩʠʩʪʝʤʳ (TCS)/ ʩʠʩʪʝʤʳ ʢʫʨʩʦʚʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ (ESP) 

ʇʨʠ ʧʨʦʙʫʢʩʦʚʢʝ ʢʦʣʝʩ ʘʥʪʠʧʨʦʙʫʢʩʦʚʦʯʥʘʷ ʩʠʩʪʝʤʘ ʚʳʜʘʝʪ ʢʦʤʘʥʜʫ ʥʘ ʩʥʠʞʝʥʠʝ 

ʢʨʫʪʷʱʝʛʦ ʤʦʤʝʥʪʘ ʜʚʠʛʘʪʝʣʷ ʜʣʷ ʝʝ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ. ɸʥʘʣʦʛʠʯʥʦ ʩʠʩʪʝʤʘ ʢʫʨʩʦʚʦʡ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʚʳʜʘʝʪ ʢʦʤʘʥʜʫ ʥʘ ʩʥʠʞʝʥʠʝ ʢʨʫʪʷʱʝʛʦ ʤʦʤʝʥʪʘ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʟʘʥʦʩʘ 

ʘʚʪʦʤʦʙʠʣʷ. ɺ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʵʪʠ ʩʠʩʪʝʤʳ ʚʳʜʘʶʪ ʢʦʤʘʥʜʳ ʥʘ ʧʦʚʳʰʝʥʠʝ ʢʨʫʪʷʱʝʛʦ 

ʤʦʤʝʥʪʘ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʟʘʥʦʩʘ. 

 

ʂʦʤʘʥʜʘ ʢʦʨʨʝʢʮʠʠ ʤʦʤʝʥʪʘ ʧʨʠ ʚʢʣʶʯʝʥʠʠ ʢʦʥʜʠʮʠʦʥʝʨʘ (A/C) ʠ ʧʨʠ ʫʧʨʘʚʣʝʥʠʠ 

ʛʝʥʝʨʘʪʦʨʦʤ 

ʇʨʠ ʨʘʙʦʪʝ ʢʦʥʜʠʮʠʦʥʝʨʘ ʠ ʛʝʥʝʨʘʪʦʨʘ, ʢʦʪʦʨʳʝ ʩʦʟʜʘʶʪ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʥʘʛʨʫʟʢʫ ʥʘ 

ʜʚʠʛʘʪʝʣʴ, ʝʛʦ ʢʨʫʪʷʱʠʡ ʤʦʤʝʥʪ ʤʦʞʝʪ ʙʳʪʴ ʫʚʝʣʠʯʝʥ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʨʘʚʥʦʤʝʨʥʦʡ 

ʨʘʙʦʪʳ ʠ ʥʝʦʙʭʦʜʠʤʦʡ ʧʨʠʝʤʠʩʪʦʩʪʠ. 

ʅÖʤ 
ʅÖʤ 

ʅÖʤ 

ʂʦʤʘʥʜʘ ʦʪ ʧʝʜʘʣʠ 
ʘʢʩʝʣʝʨʘʪʦʨʘ 

ʂʦʤʘʥʜʘ ʢʦʨʨʝʢʮʠʠ ʤʦʤʝʥʪʘ 
ʧʨʠ ʚʢʣʶʯʝʥʠʠ ʢʦʥʜʠʮʠʦʥʝʨʘ 
(A/C) ʠ ʧʨʠ ʫʧʨʘʚʣʝʥʠʠ 

ʛʝʥʝʨʘʪʦʨʦʤ 

ʂʦʤʘʥʜʘ ʦʪ ʘʥʪʠʧʨʦʙʫʢʩʦ-
ʚʦʯʥʦʡ ʩʠʩʪʝʤʳ (TCS)/ 
ʩʠʩʪʝʤʳ ʢʫʨʩʦʚʦʡ 
ʫʩʪʦʡʯʠʚʦʩʪʠ (ESP) 

ʋʧʨʘʚʣʝʥʠʝ ʭʦʣʦʩʪʳʤ 
ʭʦʜʦʤ 

ʅÖʤ 



ʋʧʨʘʚʣʝʥʠʝ ʜʠʟʝʣʴʥʳʤ ʜʚʠʛʘʪʝʣʝʤ 1  

 

 
 

 

 

 

ʋʧʨʘʚʣʝʥʠʝ ʭʦʣʦʩʪʳʤ ʭʦʜʦʤ 

ʍʦʣʦʩʪʦʡ ʭʦʜ ʨʝʛʫʣʠʨʫʝʪʩʷ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʙʘʣʘʥʩʘ ʤʝʞʜʫ ʢʨʫʪʷʱʠʤ ʤʦʤʝʥʪʦʤ, 

ʩʦʟʜʘʚʘʝʤʳʤ ʜʚʠʛʘʪʝʣʝʤ, ʠ ʤʦʤʝʥʪʦʤ, ʥʝʦʙʭʦʜʠʤʳʤ ʜʣʷ ʝʛʦ ʫʩʪʦʡʯʠʚʦʡ ʨʘʙʦʪʳ ʠ 

ʥʦʨʤʘʣʴʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʚʩʝʛʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʇʨʠ ʯʘʩʪʦʪʝ 

ʚʨʘʱʝʥʠʷ ʭʦʣʦʩʪʦʛʦ ʭʦʜʘ ʚʳʰʝ ʥʦʤʠʥʘʣʴʥʦʡ ʚʳʜʘʝʪʩʷ ʢʦʤʘʥʜʘ ʥʘ ʜʦʙʘʚʣʝʥʠʝ ʢʨʫʪʷʱʝʛʦ 

ʤʦʤʝʥʪʘ ʜʚʠʛʘʪʝʣʷ. ɽʩʣʠ ʚ ʥʝʤ ʥʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ, ʥʦʤʠʥʘʣʴʥʘʷ ʯʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ 

ʭʦʣʦʩʪʦʛʦ ʭʦʜʘ ʚʥʦʚʴ ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪʩʷ. ɽʩʣʠ ʯʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ ʜʚʠʛʘʪʝʣʷ ʥʠʞʝ 

ʥʦʤʠʥʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ, ʚʦʟʥʠʢʘʝʪ ʥʝʜʦʩʪʘʪʦʢ ʢʨʫʪʷʱʝʛʦ ʤʦʤʝʥʪʘ. ɼʣʷ ʝʛʦ ʢʦʤʧʝʥʩʘʮʠʠ 

ʯʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ ʭʦʣʦʩʪʦʛʦ ʭʦʜʘ ʜʦʣʞʥʘ ʙʳʪʴ ʫʚʝʣʠʯʝʥʘ ʜʦ ʥʦʤʠʥʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ. 

ʏʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ ʭʦʣʦʩʪʦʛʦ ʭʦʜʘ ʟʘʚʠʩʠʪ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʦʭʣʘʞʜʘʶʱʝʡ ʞʠʜʢʦʩʪʠ 

ʜʚʠʛʘʪʝʣʷ. ʅʘ ʭʦʣʦʜʥʦʤ ʜʚʠʛʘʪʝʣʝ ʯʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ ʭʦʣʦʩʪʦʛʦ ʭʦʜʘ ʚʳʰʝ. ʍʦʣʦʩʪʦʡ ʭʦʜ 

ʨʝʛʫʣʠʨʫʝʪʩʷ ʧʨʠ ʦʪʧʫʱʝʥʥʦʡ ʧʝʜʘʣʠ ʘʢʩʝʣʝʨʘʪʦʨʘ. 

ʅÖʤ 
ʅÖʤ 

ʅÖʤ 

ʂʦʤʘʥʜʘ ʦʪ ʧʝʜʘʣʠ 
ʘʢʩʝʣʝʨʘʪʦʨʘ 

ʂʦʤʘʥʜʘ ʢʦʨʨʝʢʮʠʠ ʤʦʤʝʥʪʘ 
ʧʨʠ ʚʢʣʶʯʝʥʠʠ ʢʦʥʜʠʮʠʦʥʝʨʘ 
(A/C) ʠ ʧʨʠ ʫʧʨʘʚʣʝʥʠʠ 

ʛʝʥʝʨʘʪʦʨʦʤ 

ʂʦʤʘʥʜʘ ʦʪ ʘʥʪʠʧʨʦʙʫʢʩʦ-
ʚʦʯʥʦʡ ʩʠʩʪʝʤʳ (TCS)/ 
ʩʠʩʪʝʤʳ ʢʫʨʩʦʚʦʡ 
ʫʩʪʦʡʯʠʚʦʩʪʠ (ESP) 

ʋʧʨʘʚʣʝʥʠʝ ʭʦʣʦʩʪʳʤ 
ʭʦʜʦʤ 

ʅÖʤ 
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ɸʢʪʠʚʥʦʝ ʜʝʤʧʬʠʨʦʚʘʥʠʝ ʚʠʙʨʘʮʠʡ ʠ ʨʳʚʢʦʚ 

ʇʦʷʚʣʝʥʠʝ ʚʠʙʨʘʮʠʡ ʠ ʨʳʚʢʦʚ ʚʦʟʤʦʞʥʦ ʚ ʤʦʤʝʥʪ ʨʘʟʛʦʥʘ ʠʣʠ ʪʦʨʤʦʞʝʥʠʷ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ 

ʨʝʟʢʠʤ ʫʚʝʣʠʯʝʥʠʝʤ ʢʨʫʪʷʱʝʛʦ ʤʦʤʝʥʪʘ ʜʚʠʛʘʪʝʣʷ ʠ ʵʣʘʩʪʠʯʥʦʩʪʴʶ ʦʧʦʨ ʝʛʦ ʢʨʝʧʣʝʥʠʷ. 

ɺʠʙʨʦʟʘʱʠʪʥʘʷ ʬʫʥʢʮʠʷ ʜʚʠʛʘʪʝʣʷ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʠʪʴ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴ ʝʛʦ ʨʘʙʦʪʳ ʠ 

ʧʦʛʘʩʠʪʴ ʢʦʣʝʙʘʥʠʷ ʧʫʪʝʤ ʫʚʝʣʠʯʝʥʠʷ ʠʣʠ ʩʥʠʞʝʥʠʷ ʢʨʫʪʷʱʝʛʦ ʤʦʤʝʥʪʘ. ʕʪʦ ʩʥʠʞʘʝʪ ʠʣʠ 

ʫʩʪʨʘʥʷʝʪ ʚʠʙʨʘʮʠʠ ʦʪ ʜʚʠʛʘʪʝʣʷ. 
 

ʂʦʤʧʝʥʩʘʮʠʷ ʧʦʪʝʨʴ ʥʘ ʚʥʫʪʨʝʥʥʝʝ ʪʨʝʥʠʝ ʚ ʜʚʠʛʘʪʝʣʝ 

ʅʘ ʚʨʘʱʝʥʠʝ ʢʦʣʝʥʯʘʪʦʛʦ ʚʘʣʘ ʜʚʠʛʘʪʝʣʷ ʨʘʩʭʦʜʫʝʪʩʷ ʦʧʨʝʜʝʣʝʥʥʳʡ ʢʨʫʪʷʱʠʡ ʤʦʤʝʥʪ 

ʜʚʠʛʘʪʝʣʷ. ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ ʚ ʫʟʣʘʭ ʜʚʠʛʘʪʝʣʷ ʠ ʪʨʝʥʠʝʤ ʚ ʊʅɺɼ. ɼʣʷ 

ʢʦʤʧʝʥʩʘʮʠʠ ʚʥʫʪʨʝʥʥʝʛʦ ʪʨʝʥʠʷ ʥʝʦʙʭʦʜʠʤ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʢʨʫʪʷʱʠʡ ʤʦʤʝʥʪ. ɼʣʷ ʦʮʝʥʢʠ 

ʟʘʪʨʘʯʠʚʘʝʤʦʛʦ ʤʦʤʝʥʪʘ ʜʚʠʛʘʪʝʣʷ ʥʘ ʧʨʝʦʜʦʣʝʥʠʝ ʚʥʫʪʨʝʥʥʝʛʦ ʪʨʝʥʠʷ ʚ ʦʩʥʦʚʥʦʤ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʜʘʥʥʳʝ: ʪʝʤʧʝʨʘʪʫʨʘ ʦʭʣʘʞʜʘʶʱʝʡ ʞʠʜʢʦʩʪʠ ʜʚʠʛʘʪʝʣʷ, 

ʪʝʤʧʝʨʘʪʫʨʘ ʤʘʩʣʘ, ʯʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ ʚʘʣʘ ʜʚʠʛʘʪʝʣʷ, ʧʘʜʝʥʠʝ ʜʘʚʣʝʥʠʷ ʦʪʨʘʙʦʪʘʚʰʠʭ 

ʛʘʟʦʚ ʧʨʠ ʧʨʦʭʦʞʜʝʥʠʠ ʯʝʨʝʟ ʢʘʪʘʣʠʪʠʯʝʩʢʠʡ ʩʘʞʝʚʳʡ ʬʠʣʴʪʨ (ʪʦʣʴʢʦ ʥʘ ʘʚʪʦʤʦʙʠʣʷʭ, 

ʦʩʥʘʱʝʥʥʳʭ ʢʘʪʘʣʠʪʠʯʝʩʢʠʤ ʩʘʞʝʚʳʤ ʬʠʣʴʪʨʦʤ), ʨʘʩʯʝʪʥʘʷ ʚʝʣʠʯʠʥʘ ʤʘʩʩʦʚʦʛʦ ʨʘʩʭʦʜʘ 

ʦʪʨʘʙʦʪʘʚʰʝʛʦ ʛʘʟʘ. 
 

ʆʛʨʘʥʠʯʝʥʠʝ ʤʦʤʝʥʪʘ, ʧʝʨʝʢʣʶʯʝʥʠʝ ʧʝʨʝʜʘʯ ʚ ɸʂʇ 

ʂʨʫʪʷʱʠʡ ʤʦʤʝʥʪ ʜʚʠʛʘʪʝʣʷ ʥʝʦʙʭʦʜʠʤʦ ʦʛʨʘʥʠʯʠʚʘʪʴ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʧʣʘʚʥʦʛʦ 

ʧʝʨʝʢʣʶʯʝʥʠʷ ʧʝʨʝʜʘʯ. ɺ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʤʦʤʝʥʪ ʦʛʨʘʥʠʯʠʚʘʶʪ ʚ ʮʝʣʷʭ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ 

ʩʥʠʞʝʥʠʷ ʠʟʥʦʩʘ. ʌʫʥʢʮʠʷ ʫʧʨʘʚʣʝʥʠʷ ʢʨʫʪʷʱʠʤ ʤʦʤʝʥʪʦʤ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʤʘʢʩʠʤʘʣʴʥʦ 

ʜʦʧʫʩʪʠʤʳʡ ʢʨʫʪʷʱʠʡ ʤʦʤʝʥʪ ʜʚʠʛʘʪʝʣʷ. ɺ ʮʝʣʷʭ ʧʦʚʳʰʝʥʠʷ ʢʦʤʬʦʨʪʘ ʠ ʧʣʘʚʥʦʩʪʠ 

ʜʚʠʞʝʥʠʷ ʘʚʪʦʤʦʙʠʣʷ ʢʨʫʪʷʱʠʡ ʤʦʤʝʥʪ ʩʥʠʞʘʝʪʩʷ ʧʨʠ ʧʝʨʝʢʣʶʯʝʥʠʠ ʧʝʨʝʜʘʯ. ʅʦ 

ʧʨʠʯʠʥʘʤʠ ʩʥʠʞʝʥʠʷ ʤʦʤʝʥʪʘ ʤʦʛʫʪ ʙʳʪʴ ʠ ʜʨʫʛʠʝ, ʥʘʧʨʠʤʝʨ, ʧʦʚʳʰʝʥʠʝ ʥʘʜʝʞʥʦʩʪʠ. ɼʣʷ 

ʪʦʛʦ ʯʪʦʙʳ ʟʘʱʠʪʠʪʴ ʘʚʪʦʤʘʪʠʯʝʩʢʫʶ ʢʦʨʦʙʢʫ ʧʝʨʝʜʘʯ ʚ ʤʦʤʝʥʪ ʦʩʪʘʥʦʚʢʠ ʘʚʪʦʤʦʙʠʣʷ, 

ʧʦʩʳʣʘʝʪʩʷ ʢʦʤʘʥʜʘ ʥʘ ʤʘʢʩʠʤʘʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʢʨʫʪʷʱʝʛʦ ʤʦʤʝʥʪʘ ʜʚʠʛʘʪʝʣʷ. 

° ʅÖʤ 

° ʅÖʤ 

ʅÖʤ 

ʅÖʤ ʅÖʤ 

ɸʢʪʠʚʥʦʝ ʜʝʤʧʬʠʨʦʚʘʥʠʝ 
ʚʠʙʨʘʮʠʡ ʠ ʨʳʚʢʦʚ 

ʂʦʤʧʝʥʩʘʮʠʷ ʧʦʪʝʨʴ ʥʘ 
ʚʥʫʪʨʝʥʥʝʝ ʪʨʝʥʠʝ ʚ 

ʜʚʠʛʘʪʝʣʝ 

ʦʙ/ʤʠʥ 

ʆʛʨʘʥʠʯʝʥʠʝ ʤʦʤʝʥʪʘ, 
ʧʝʨʝʢʣʶʯʝʥʠʝ ʧʝʨʝʜʘʯ ʚ ɸʂʇ 

ʦʙ/ʤʠʥ ʦʙ/ʤʠʥ 

ʆʛʨʘʥʠʯʝʥʠʝ ʤʦʤʝʥʪʘ, 
ʧʝʨʝʢʣʶʯʝʥʠʝ ʧʝʨʝʜʘʯ 

ʚ ʄʂʇ 

ʆʛʨʘʥʠʯʝʥʠʝ ʤʦʤʝʥʪʘ, 
ʪʦʨʤʦʞʝʥʠʝ 

ʅÖʤ 
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ʆʛʨʘʥʠʯʝʥʠʝ ʤʦʤʝʥʪʘ, ʧʝʨʝʢʣʶʯʝʥʠʝ ʧʝʨʝʜʘʯ ʚ ʄʂʇ 

ʂʨʫʪʷʱʠʡ ʤʦʤʝʥʪ ʜʚʠʛʘʪʝʣʷ ʩʥʠʞʘʝʪʩʷ ʧʨʠ ʚʢʣʶʯʝʥʠʠ ʧʝʨʝʜʘʯʠ ʟʘʜʥʝʛʦ ʭʦʜʘ. 

 

ʆʛʨʘʥʠʯʝʥʠʝ ʤʦʤʝʥʪʘ, ʪʦʨʤʦʞʝʥʠʝ 

ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʥʘʜʝʞʥʦʩʪʠ ʜʚʠʛʘʪʝʣʷ ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʳʡ ʢʨʫʪʷʱʠʡ ʤʦʤʝʥʪ ʜʦʣʞʝʥ 

ʙʳʪʴ ʦʛʨʘʥʠʯʝʥ ʧʨʠ ʥʘʞʘʪʠʠ ʥʘ ʧʝʜʘʣʴ ʪʦʨʤʦʟʘ. 

° ʅÖʤ 

° ʅÖʤ 

ʅÖʤ 

ʅÖʤ ʅÖʤ 

ɸʢʪʠʚʥʦʝ ʜʝʤʧʬʠʨʦʚʘʥʠʝ 
ʚʠʙʨʘʮʠʡ ʠ ʨʳʚʢʦʚ 

ʂʦʤʧʝʥʩʘʮʠʷ ʧʦʪʝʨʴ ʥʘ 
ʚʥʫʪʨʝʥʥʝʝ ʪʨʝʥʠʝ ʚ 

ʜʚʠʛʘʪʝʣʝ 

ʦʙ/ʤʠʥ 

ʆʛʨʘʥʠʯʝʥʠʝ ʤʦʤʝʥʪʘ, 
ʧʝʨʝʢʣʶʯʝʥʠʝ ʧʝʨʝʜʘʯ ʚ ɸʂʇ 

ʦʙ/ʤʠʥ ʦʙ/ʤʠʥ 

ʆʛʨʘʥʠʯʝʥʠʝ ʤʦʤʝʥʪʘ, 
ʧʝʨʝʢʣʶʯʝʥʠʝ ʧʝʨʝʜʘʯ 

ʚ ʄʂʇ 

ʆʛʨʘʥʠʯʝʥʠʝ ʤʦʤʝʥʪʘ, 
ʪʦʨʤʦʞʝʥʠʝ 

ʅÖʤ 
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ʈʘʩʯʝʪ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʚʧʨʳʩʢʘ ʪʦʧʣʠʚʘ 

 
ɹʘʣʘʥʩ ʧʦ ʮʠʣʠʥʜʨʘʤ ʆʛʨʘʥʠʯʝʥʠʝ ʫʨʦʚʥʷ 

ʜʳʤʥʦʩʪʠ 
ʌʫʥʢʮʠʷ ʦʩʪʘʥʦʚʘ ʜʚʠʛʘʪʝʣʷ 

 

ʅʝʦʙʭʦʜʠʤʳʡ ʢʨʫʪʷʱʠʡ ʤʦʤʝʥʪ ʜʚʠʛʘʪʝʣʷ ʜʦʩʪʠʛʘʝʪʩʷ ʦʧʨʝʜʝʣʝʥʥʦʡ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ 

ʚʧʨʳʩʢʠʚʘʥʠʷ ʪʦʧʣʠʚʘ, ʤʦʤʝʥʪʦʤ ʥʘʯʘʣʘ ʚʧʨʳʩʢʠʚʘʥʠʷ ʠ ʜʘʚʣʝʥʠʝʤ ʪʦʧʣʠʚʘ ʚ ʨʘʤʧʝ. 

ʇʨʝʞʜʝ ʚʩʝʛʦ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʦʙʨʘʟʦʚʘʪʴ ʢʨʫʪʷʱʠʡ ʤʦʤʝʥʪ ʜʚʠʛʘʪʝʣʷ ʚ ʚʝʩ ʪʦʧʣʠʚʘ, 

ʥʝʦʙʭʦʜʠʤʳʡ ʜʣʷ ʝʛʦ ʧʦʣʫʯʝʥʠʷ. 

 

ʇʝʨʝʚʦʜ ʟʥʘʯʝʥʠʷ ʢʨʫʪʷʱʝʛʦ ʤʦʤʝʥʪʘ ʚ ʢʦʣʠʯʝʩʪʚʦ ʪʦʧʣʠʚʘ 

ʕɹʋ ʜʚʠʛʘʪʝʣʷ ʨʘʩʩʯʠʪʳʚʘʝʪ ʚʝʩʦʚʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʦʧʣʠʚʘ, ʪʨʝʙʫʝʤʦʝ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ 

ʢʨʫʪʷʱʝʛʦ ʤʦʤʝʥʪʘ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʚʦʠʭ ʤʘʪʨʠʮ ʠ ʨʘʩʯʝʪʥʳʭ ʪʘʙʣʠʮ. ʀʟʤʝʨʷʷ 

ʪʝʤʧʝʨʘʪʫʨʫ ʪʦʧʣʠʚʘ, ʕɹʋ ʜʚʠʛʘʪʝʣʷ ʚʥʦʩʠʪ ʧʦʧʨʘʚʢʠ ʚ ʩʚʦʠ ʨʘʩʯʝʪʳ, ʪʘʢ ʢʘʢ ʧʣʦʪʥʦʩʪʴ 

ʭʦʣʦʜʥʦʛʦ ʪʦʧʣʠʚʘ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʧʣʦʪʥʦʩʪʠ ʥʘʛʨʝʪʦʛʦ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʝʩ ʪʦʧʣʠʚʘ, 

ʚʧʨʳʩʢʠʚʘʝʤʦʛʦ ʚ ʢʘʤʝʨʳ ʩʛʦʨʘʥʠʷ ʜʚʠʛʘʪʝʣʷ, ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʠʣʠ ʩʥʠʞʘʝʪʩʷ. ɿʘʪʝʤ ʚʝʩ 

ʪʦʧʣʠʚʘ ʧʝʨʝʚʦʜʠʪʩʷ ʚ ʚʝʣʠʯʠʥʳ ʦʙʲʝʤʘ ʠʣʠ ʢʦʣʠʯʝʩʪʚʘ. ʕʪʘ ʚʝʣʠʯʠʥʘ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, 

ʪʨʘʥʩʬʦʨʤʠʨʫʝʪʩʷ ʚ ʬʫʥʢʮʠʶ ʙʘʣʘʥʩʘ ʧʦ ʮʠʣʠʥʜʨʘʤ, ʢʦʪʦʨʳʡ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ 

ʜʦʙʘʚʣʝʥʠʝʤ ʠʣʠ ʩʦʢʨʘʱʝʥʠʝʤ ʪʦʧʣʠʚʘ. 

 

ɹʘʣʘʥʩ ʧʦ ʮʠʣʠʥʜʨʘʤ 

ʆʩʥʦʚʥʘʷ ʮʝʣʴ ʬʫʥʢʮʠʠ ʙʘʣʘʥʩʘ ʧʦ ʮʠʣʠʥʜʨʘʤ ʩʦʩʪʦʠʪ ʚ ʚʳʨʘʚʥʠʚʘʥʠʠ ʚʝʣʠʯʠʥʳ ʮʠʢʣʦʚʦʡ 

ʧʦʜʘʯʠ ʪʦʧʣʠʚʘ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʧʣʘʚʥʦʩʪʠ ʨʘʙʦʪʳ ʜʚʠʛʘʪʝʣʷ ʠ ʩʥʠʞʝʥʠʷ ʝʛʦ ʚʠʙʨʘʮʠʡ. ʕʪʦ 

ʜʦʩʪʠʛʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝʤ ʠʣʠ ʩʦʢʨʘʱʝʥʠʝʤ ʦʙʲʝʤʘ ʚʧʨʳʩʢʠʚʘʝʤʦʛʦ ʪʦʧʣʠʚʘ. ʅʘ ʨʝʞʠʤʝ 

ʭʦʣʦʩʪʦʛʦ ʭʦʜʘ, ʢʦʛʜʘ ʦʙʲʝʤ ʚʧʨʳʩʢʠʚʘʝʤʦʛʦ ʪʦʧʣʠʚʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʦʡ, ʜʘʥʥʳʡ 

ʤʝʪʦʜ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʝ ʪʦʣʴʢʦ ʚʳʨʘʚʥʠʚʘʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʪʦʧʣʠʚʘ, ʧʦʜʘʚʘʝʤʦʛʦ ʚ ʢʘʞʜʳʡ 

ʮʠʣʠʥʜʨ, ʥʦ ʠ ʣʠʢʚʠʜʠʨʫʝʪ ʨʘʟʥʠʮʫ ʚ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʭ ʨʘʙʦʪʳ. ʇʨʠ ʯʘʩʪʦʪʝ ʚʨʘʱʝʥʠʷ 

ʚʘʣʘ ʚʳʰʝ ʦʙʦʨʦʪʦʚ ʭʦʣʦʩʪʦʛʦ ʭʦʜʘ ʢʦʤʧʝʥʩʘʮʠʷ ʮʠʢʣʦʚʦʡ ʧʦʜʘʯʠ ʧʨʠʚʦʜʠʪ ʪʦʣʴʢʦ ʢ 

ʚʳʨʘʚʥʠʚʘʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʚʩʝʭ ʮʠʣʠʥʜʨʦʚ. ʕʪʦ ʜʦʩʪʠʛʘʝʪʩʷ ʨʘʩʯʝʪʦʤ ʠ 

ʠʟʤʝʥʝʥʠʝʤ ʮʠʢʣʦʚʦʡ ʧʦʜʘʯʠ ʦʪʜʝʣʴʥʦ ʧʦ ʢʘʞʜʦʤʫ ʮʠʣʠʥʜʨʫ. 

ʤʤ3 

ʅÖʤ 

ʊʦʧʣʠ-
ʚʦ 

ʊʦʧʣʠʚʦ 

ʤʤ3 

ʅÖʤ 

ʤʤ3 ʤʤ3 

ʇʝʨʝʚʦʜ ʟʥʘʯʝʥʠʷ 
ʢʨʫʪʷʱʝʛʦ ʤʦʤʝʥʪʘ ʚ 
ʢʦʣʠʯʝʩʪʚʦ ʪʦʧʣʠʚʘ 

ɼʘʚʣʝʥʠʝ 

ɺʄʊ 

ʦʙ/ 
ʤʠʥ ɻʴʚʧʩ ʦʙʡʥʞʦʵʱʞʜʧ 
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ɹʘʣʘʥʩ ʧʦ ʮʠʣʠʥʜʨʘʤ ʆʛʨʘʥʠʯʝʥʠʝ ʫʨʦʚʥʷ 

ʜʳʤʥʦʩʪʠ 
ʌʫʥʢʮʠʷ ʦʩʪʘʥʦʚʘ ʜʚʠʛʘʪʝʣʷ 

 

ʕɹʋ ʜʚʠʛʘʪʝʣʷ ʠʟʤʝʨʷʝʪ ʯʘʩʪʦʪʫ ʚʨʘʱʝʥʠʷ ʢʦʣʝʥʯʘʪʦʛʦ ʚʘʣʘ ʧʦʩʣʝ ʮʠʢʣʦʚʦʡ ʧʦʜʘʯʠ ʚ 

ʢʘʞʜʳʡ ʮʠʣʠʥʜʨ. ɽʩʣʠ ʦʥʘ ʨʝʟʢʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʥʘʧʨʠʤʝʨ, ʧʦʩʣʝ ʚʧʨʳʩʢʠʚʘʥʠʷ ʪʦʧʣʠʚʘ ʚʦ 

ʚʪʦʨʦʡ ʮʠʣʠʥʜʨ, ʮʠʢʣʦʚʫʶ ʧʦʜʘʯʫ ʚ ʵʪʦʪ ʮʠʣʠʥʜʨ ʩʣʝʜʫʝʪ ʩʦʢʨʘʪʠʪʴ. ɺ ʤʦʤʝʥʪ ʩʛʦʨʘʥʠʷ 

ʪʦʧʣʠʚʘ ʚ ʩʣʝʜʫʶʱʝʤ ʮʠʣʠʥʜʨʝ ʨʘʩʯʝʪ ʢʦʤʧʝʥʩʘʮʠʠ ʧʦʜʘʯʠ ʜʣʷ ʜʘʥʥʦʛʦ ʮʠʣʠʥʜʨʘ 

ʢʦʤʧʴʶʪʝʨʦʤ ʫʞʝ ʧʨʦʚʝʜʝʥ. ɹʣʘʛʦʜʘʨʷ ʵʪʦʡ ʢʦʨʨʝʢʮʠʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚʳʨʘʚʥʠʚʘʥʠʝ 

ʢʨʫʪʷʱʝʛʦ ʤʦʤʝʥʪʘ ʧʦ ʚʩʝʤ ʮʠʣʠʥʜʨʘʤ. ʉʫʤʤʘʨʥʘʷ ʚʝʣʠʯʠʥʘ ʮʠʢʣʦʚʦʡ ʧʦʜʘʯʠ ʥʝʦʙʭʦʜʠʤʘ 

ʜʣ̫ ʨʝʘʣʠʟʘʮʠʠ ʬʫʥʢʮʠʠ ʧʦ ʦʛʨʘʥʠʯʝʥʠʶ ʜʳʤʥʦʩʪʠ ʦʪʨʘʙʦʪʘʚʰʠʭ ʛʘʟʦʚ. 

 

ʆʛʨʘʥʠʯʝʥʠʝ ʫʨʦʚʥʷ ʜʳʤʥʦʩʪʠ 

ʆʩʥʦʚʥʘʷ ʮʝʣʴ ʦʛʨʘʥʠʯʝʥʠʷ ʫʨʦʚʥʷ ʜʳʤʥʦʩʪʠ ʩʦʩʪʦʠʪ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʚʝʣʠʯʠʥʳ 

ʤʘʢʩʠʤʘʣʴʥʦʡ ʧʦʜʘʯʠ ʪʦʧʣʠʚʘ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʚʧʨʳʩʢʠʚʘʪʴʩʷ ʙʝʟ ʧʨʝʚʳʰʝʥʠʷ 

ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʫʨʦʚʥʷ ʜʳʤʥʦʩʪʠ. ʇʨʝʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʜʳʤʥʦʩʪʠ ʚʦʟʥʠʢʘʝʪ ʚ ʫʩʣʦʚʠʷʭ, 

ʢʦʛʜʘ ʤʘʩʩʳ ʧʦʩʪʫʧʘʶʱʝʛʦ ʚ ʮʠʣʠʥʜʨʳ ʚʦʟʜʫʭʘ ʥʝ ʭʚʘʪʘʝʪ ʜʣʷ ʩʛʦʨʘʥʠʷ ʪʦʧʣʠʚʘ ʙʝʟ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʜʳʤʥʦʛʦ ʚʳʭʣʦʧʘ. ʇʦ ʩʠʛʥʘʣʘʤ ʜʘʪʯʠʢʘ ʤʘʩʩʦʚʦʛʦ ʨʘʩʭʦʜʘ ʚʦʟʜʫʭʘ ʠ 

ʜʘʪʯʠʢʘ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʢʦʣʝʥʯʘʪʦʛʦ ʚʘʣʘ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʘʷ 

ʚʝʣʠʯʠʥʘ ʧʦʜʘʯʠ ʪʦʧʣʠʚʘ. ʆʥʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʝʨʭʥʠʡ ʧʨʝʜʝʣ ʨʝʛʫʣʠʨʦʚʘʥʠʷ. ɽʩʣʠ 

ʢʦʣʠʯʝʩʪʚʦ ʪʦʧʣʠʚʘ, ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʟʘʜʘʥʥʦʛʦ ʢʨʫʪʷʱʝʛʦ ʤʦʤʝʥʪʘ, ʧʨʝʚʳʰʘʝʪ 

ʜʦʧʫʩʪʠʤʳʝ ʧʨʝʜʝʣʳ ʜʳʤʥʦʩʪʠ, ʦʥʦ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʩʥʠʞʘʝʪʩʷ. ɺ ʵʪʦʤ ʩʦʩʪʦʠʪ ʧʨʠʥʮʠʧ 

ʦʛʨʘʥʠʯʝʥʠʷ ʢʨʫʪʷʱʝʛʦ ʤʦʤʝʥʪʘ ʜʚʠʛʘʪʝʣʷ. ɺʝʣʠʯʠʥʘ ʮʠʢʣʦʚʦʡ ʧʦʜʘʯʠ ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ 

ʨʝʘʣʠʟʘʮʠʠ ʬʫʥʢʮʠʠ ʦʩʪʘʥʦʚʘ ʜʚʠʛʘʪʝʣʷ. 

 

ʌʫʥʢʮʠʷ ʦʩʪʘʥʦʚʘ ʜʚʠʛʘʪʝʣʷ 

ʕɹʋ ʜʚʠʛʘʪʝʣʷ ʤʦʞʝʪ ʦʪʢʣʶʯʠʪʴ ʧʦʜʘʯʫ ʪʦʧʣʠʚʘ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʦʩʪʘʥʦʚʫ ʜʚʠʛʘʪʝʣʷ. ʕʪʦ 

ʧʨʦʠʩʭʦʜʠʪ, ʝʩʣʠ ʧʨʦʧʘʜʘʝʪ ʩʠʛʥʘʣ ʩ ʢʦʥʪʘʢʪʘ IGN (+15) ʠʣʠ ʧʦʷʚʣʷʶʪʩʷ ʩʝʨʴʝʟʥʳʝ ʦʰʠʙʢʠ 

ʚ ʨʘʙʦʪʝ ʩʠʩʪʝʤʳ, ʪʨʝʙʫʶʱʠʝ ʦʩʪʘʥʦʚʢʠ ʜʚʠʛʘʪʝʣʷ. ɺ ʥʦʨʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʨʘʙʦʪʳ ʵʪʘ 

ʬʫʥʢʮʠʷ ʫʯʘʩʪʚʫʝʪ ʚ ʧʝʨʝʜʘʯʝ ʜʘʥʥʳʭ ʜʣʷ ʨʘʩʯʝʪʘ ʤʦʤʝʥʪʘ ʥʘʯʘʣʘ ʚʧʨʳʩʢʠʚʘʥʠʷ ʪʦʧʣʠʚʘ. 

ʤʤ3 

ʅÖʤ 

ʊʦʧʣʠ-
ʚʦ 

ʊʦʧʣʠʚʦ 

ʤʤ3 

ʅÖʤ 

ʤʤ3 ʤʤ3 

ʇʝʨʝʚʦʜ ʟʥʘʯʝʥʠʷ 
ʢʨʫʪʷʱʝʛʦ ʤʦʤʝʥʪʘ ʚ 
ʢʦʣʠʯʝʩʪʚʦ ʪʦʧʣʠʚʘ 

ɼʘʚʣʝʥʠʝ 

ɺʄʊ 

ʦʙ/ 
ʤʠʥ ɻʴʚʧʩ ʦʙʡʥʞʦʵʱʞʜʧ 
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ʇʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʚʧʨʳʩʢ 

ʪʦʧʣʠʚʘ 
ʈʝʛʝʥʝʨʘʮʠʷ ʩʘʞʝʚʦʛʦ 

ʬʠʣʴʪʨʘ 
ʂʦʤʧʝʥʩʘʮʠʷ ʟʘʜʝʨʞʢʠ 

ʚʧʨʳʩʢʠʚʘʥʠʷ 
 

ɼʣʠʪʝʣʴʥʦʩʪʴ ʦʪʢʨʳʪʠʷ ʬʦʨʩʫʥʢʠ, ʙʘʟʦʚʘʷ ʜʣʠʪʝʣʴʥʦʩʪʴ 

ʆʙʲʝʤ ʮʠʢʣʦʚʦʡ ʧʦʜʘʯʠ ʚ ʢʘʤʝʨʳ ʩʛʦʨʘʥʠʷ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʚʨʝʤʝʥʠ ʦʪʢʨʳʪʠʷ ʬʦʨʩʫʥʢʠ, 

ʢʦʪʦʨʦʝ ʟʘʚʠʩʠʪ ʦʪ ʜʚʠʞʝʥʠʷ ʪʦʧʣʠʚʘ ʯʝʨʝʟ ʨʘʩʧʳʣʠʪʝʣʴ ʬʦʨʩʫʥʢʠ ʧʦʜ ʜʝʡʩʪʚʠʝʤ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ. ɼʘʚʣʝʥʠʝ ʚ ʨʘʤʧʝ ʠʟʤʝʨʷʝʪʩʷ ʜʘʪʯʠʢʦʤ ʜʘʚʣʝʥʠʷ. 

ʆʪʢʨʳʪʠʝ ʬʦʨʩʫʥʢʠ ʤʦʞʝʪ ʙʳʪʴ ʦʙʫʩʣʦʚʣʝʥʦ ʨʝʘʣʠʟʘʮʠʝʡ ʩʭʝʤʳ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ 

ʚʧʨʳʩʢʘ ʠ ʨʝʛʝʥʝʨʘʮʠʠ ʩʘʞʝʚʦʛʦ ʬʠʣʴʪʨʘ. 
 

ʇʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʚʧʨʳʩʢ ʪʦʧʣʠʚʘ 

ɼʣʷ ʩʥʠʞʝʥʠʷ ʫʨʦʚʥʷ ʰʫʤʘ ʜʚʠʛʘʪʝʣʷ, ʪʘʢ ʥʘʟʳʚʘʝʤʦʡ ʜʝʪʦʥʘʮʠʠ, ʧʨʠ ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ 

ʨʝʘʣʠʟʫʝʪʩʷ ʬʫʥʢʮʠʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʚʧʨʳʩʢʠʚʘʥʠʷ ʪʦʧʣʠʚʘ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ 

ʥʝʙʦʣʴʰʘʷ ʧʦʨʮʠʷ ʪʦʧʣʠʚʘ ʚʧʨʳʩʢʠʚʘʝʪʩʷ ʟʘʨʘʥʝʝ, ʪʦ ʝʩʪʴ ʜʦ ʥʘʯʘʣʘ ʦʩʥʦʚʥʦʛʦ ʚʧʨʳʩʢʘ ʚ 

ʮʠʣʠʥʜʨ. ʉʣʝʜʫʝʪ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʪʦ, ʯʪʦ ʚʦʟʤʦʞʥʦ ʧʨʠʤʝʥʝʥʠʝ ʥʝ ʪʦʣʴʢʦ ʦʜʥʦʛʦ, ʥʦ 

ʠ ʜʚʫʭ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʭ ʚʧʨʳʩʢʠʚʘʥʠʡ. ʕʪʦ ʟʘʚʠʩʠʪ ʦʪ ʪʠʧʘ ʜʚʠʛʘʪʝʣʷ ʠ ʤʦʜʝʣʠ 

ʘʚʪʦʤʦʙʠʣʷ. ʇʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʚʧʨʳʩʢ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʦʭʣʘʞʜʘʶʱʝʡ 

ʞʠʜʢʦʩʪʠ ʜʚʠʛʘʪʝʣʷ ʥʠʞʝ +60C̄. ʆʥ ʦʪʢʣʶʯʘʝʪʩʷ ʥʘ ʚʳʩʦʢʠʭ ʦʙʦʨʦʪʘʭ ʢʦʣʝʥʯʘʪʦʛʦ ʚʘʣʘ. 

ʉʪʫʢʠ ʚ ʜʠʟʝʣʴʥʦʤ ʜʚʠʛʘʪʝʣʝ ʫʩʠʣʠʚʘʶʪʩʷ ʚ ʪʦʪ ʤʦʤʝʥʪ, ʢʦʛʜʘ ʪʦʧʣʠʚʦ ʩʛʦʨʘʝʪ ʦʯʝʥʴ 

ʙʳʩʪʨʦ. ʇʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ ʤʝʞʜʫ ʚʧʨʳʩʢʦʤ ʪʦʧʣʠʚʘ ʚ ʢʘʤʝʨʫ ʩʛʦʨʘʥʠʷ ʠ ʝʛʦ 

ʚʦʩʧʣʘʤʝʥʝʥʠʝʤ ʥʘʟʳʚʘʝʪʩʷ ʟʘʜʝʨʞʢʦʡ ʚʦʩʧʣʘʤʝʥʝʥʠʷ. ɺ ʧʨʠʥʮʠʧʝ, ʥʝʦʙʭʦʜʠʤʦ, ʯʪʦʙʳ 

ʟʘʜʝʨʞʢʘ ʚʦʩʧʣʘʤʝʥʝʥʠʷ ʙʳʣʘ ʢʘʢ ʤʦʞʥʦ ʤʝʥʴʰʝ. ʆʥʘ, ʚ ʦʩʥʦʚʥʦʤ, ʟʘʚʠʩʠʪ ʦʪ ʮʝʪʘʥʦʚʦʛʦ 

ʯʠʩʣʘ ʜʠʟʝʣʴʥʦʛʦ ʪʦʧʣʠʚʘ, ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʮʠʣʠʥʜʨʘʭ ʜʚʠʛʘʪʝʣʷ ʠ ʦʪ ʢʘʯʝʩʪʚʘ ʨʘʩʧʳʣʘ 

ʪʦʧʣʠʚʘ. ɼʣʠʪʝʣʴʥʘʷ ʟʘʜʝʨʞʢʘ ʚʦʩʧʣʘʤʝʥʝʥʠʷ ʪʦʧʣʠʚʘ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʙʦʣʴʰʘʷ ʝʛʦ ʯʘʩʪʴ 

ʧʦʧʘʜʝʪ ʚ ʮʠʣʠʥʜʨ ʝʱʝ ʜʦ ʥʘʯʘʣʘ ʧʨʦʮʝʩʩʘ ʚʦʩʧʣʘʤʝʥʝʥʠʷ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʨʝʟʢʦʤʫ 

ʧʦʜʲʝʤʫ ʜʘʚʣʝʥʠʷ ʚ ʮʠʣʠʥʜʨʝ ʜʚʠʛʘʪʝʣʷ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʛʦ ʚʦʟʥʠʢʘʶʪ ʰʫʤ ʠ ʞʝʩʪʢʦʩʪʴ 

ʨʘʙʦʪʳ ʜʚʠʛʘʪʝʣʷ. ʊʦʧʣʠʚʦ ʩ ʚʳʩʦʢʠʤ ʮʝʪʘʥʦʚʳʤ ʯʠʩʣʦʤ ʚʦʩʧʣʘʤʝʥʷʝʪʩʷ ʜʦʚʦʣʴʥʦ 

ʙʳʩʪʨʦ. ɺʳʩʦʢʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʢʘʤʝʨʝ ʩʛʦʨʘʥʠʷ ʪʘʢʞʝ ʩʦʢʨʘʱʘʶʪ ʧʝʨʠʦʜ ʟʘʜʝʨʞʢʠ 

ʚʦʩʧʣʘʤʝʥʝʥʠʷ. ʂʘʯʝʩʪʚʝʥʥʳʡ ʨʘʩʧʳʣ ʪʦʧʣʠʚʘ ʜʦʩʪʠʛʘʝʪʩʷ ʫʩʪʘʥʦʚʢʦʡ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʨʘʩʧʳʣʠʪʝʣʝʡ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʚʳʩʦʢʠʤ ʜʘʚʣʝʥʠʝʤ ʪʦʧʣʠʚʘ. 

ʊʦʧʣʠʚʦ 
ʤʤ3 

ɼʘʪʯʠʢ 
ʜʘʚʣʝʥʠʷ 
ʚ ʨʘʤʧʝ 

ɼʣʠʪʝʣʴʥʦʩʪʴ ʦʪʢʨʳʪʠʷ 
ʬʦʨʩʫʥʢʠ, ʙʘʟʦʚʘʷ 
ʜʣʠʪʝʣʴʥʦʩʪʴ 

ɸʢʩʝʣʝʨʦʤʝʪʨ 
(ʪʦʣʴʢʦ ʩ Delphi 
CRDI) 

160 ʛʨʘʜ. 
ʧʦʩʣʝ ɺʄʊ 

ʊʝʤʧʝʨʘʪʫʨʘ 
ʦʭʣʘʞʜʘʶʱʝʡ 

ʞʠʜʢʦʩʪʠ ʜʚʠʛʘʪʝʣʷ 

ʊʝʤʧʝʨʘʪʫʨʘ 
ʦʭʣʘʞʜʘʶʱʝʡ 
ʞʠʜʢʦʩʪʠ ʜʚʠʛʘʪʝʣʷ 


























