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ʅʘʫʯʥʘʷ ʛʨʘʤʦʪʥʦʩʪʴ ï ʆʙʟʦʨ 
 

 

ʊʨʠʜʮʘʪʴ ʧʷʪʴ ʟʘʜʘʥʠʡ ʧʦ ʝʩʪʝʩʪʚʦʟʥʘʥʠʶ ʠʟ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ PISA 2015 ʙʳʣʠ 

ʦʜʦʙʨʝʥʳ ʜʣʷ ʧʫʙʣʠʢʘʮʠʠ ʚ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʦʚ ʟʘʜʘʥʠʡ PISA. ʕʪʠ ʟʘʜʘʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 

ʥʘʩʪʦʷʱʝʤ ʜʦʢʫʤʝʥʪʝ ʚ ʜʚʫʭ ʢʘʪʝʛʦʨʠʷʭ:  

 

¶ ʉʪʘʥʜʘʨʪʥʳʝ ʟʘʜʘʥʠʷ, ʢʦʪʦʨʳʝ ʩʦʩʪʦʷʪ ʠʟ ʩʪʘʪʠʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʚʢʣʶʯʘʷ ʪʝʢʩʪ, 

ʠʣʣʶʩʪʨʘʮʠʠ, ʪʘʙʣʠʮʳ, ʛʨʘʬʠʢʠ ʠ ʚʦʧʨʦʩʳ ʢ ʵʪʠʤ ʤʘʪʝʨʠʘʣʘʤ.  

 

¶ ʀʥʪʝʨʘʢʪʠʚʥʳʝ ʟʘʜʘʥʠʷ, ʢʦʪʦʨʳʝ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʠʥʪʝʨʘʢʪʠʚʥʫʶ ʚʚʦʜʥʫʶ ʠʥʬʦʨʤʘʮʠʶ 

ʠ ʚʦʧʨʦʩʳ ʢ ʥʝʡ.  

 

ɼʣʷ ʢʘʞʜʦʛʦ ʟʘʜʘʥʠʷ ʧʨʠʚʝʜʝʥʳ ʮʝʣʠ ʚʦʧʨʦʩʦʚ ʟʘʜʘʥʠʷ ʠ ʧʦʢʘʟʘʥʘ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʟʘʜʘʥʠʷ ʩʦʛʣʘʩʥʦ 

ʢʘʪʝʛʦʨʠʷʤ ʥʘʫʯʥʦʡ ʛʨʘʤʦʪʥʦʩʪʠ, ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʜʣʷ ʢʦʥʮʝʧʪʫʘʣʴʥʦʡ ʤʦʜʝʣʠ ʠʩʩʣʝʜʦʚʘʥʠʷ 2015 

ʛʦʜʘ. ʕʪʠ ʢʘʪʝʛʦʨʠʠ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʢʦʤʧʝʪʝʥʮʠʠ, ʪʠʧʳ ʥʘʫʯʥʳʭ ʟʥʘʥʠʡ, ʢʦʥʪʝʢʩʪ ʠ 

ʢʦʛʥʠʪʠʚʥʳʝ ʪʨʝʙʦʚʘʥʠʷ. ʂʘʞʜʳʡ ʠʟ ʵʪʠʭ ʧʘʨʘʤʝʪʨʦʚ ʦʙʲʷʩʥʝʥ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ ʥʠʞʝ. 

 

ʂʆʄʇɽʊɽʅʎʀʀ 

ɺ ʪʘʙʣʠʮʘʭ ʥʠʞʝ ʧʨʠʚʝʜʝʥʳ ʨʘʟʚʝʨʥʫʪʳʝ ʦʧʠʩʘʥʠʷ ʥʘʚʳʢʦʚ, ʦʞʠʜʘʝʤʳʭ ʦʪ ʫʯʘʱʠʭʩʷ ʜʣʷ 

ʦʪʦʙʨʘʞʝʥʠʷ ʥʘʣʠʯʠʷ ʪʨʝʭ ʢʦʤʧʝʪʝʥʮʠʡ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʦʙʣʘʜʘʥʠʷ ʥʘʫʯʥʦʡ ʛʨʘʤʦʪʥʦʩʪʴʶ. ʕʪʠ 

ʥʘʚʳʢʠ ʦʬʦʨʤʣʝʥʳ ʚ ʚʠʜʝ ʜʝʡʩʪʚʠʡ, ʧʦʩʢʦʣʴʢʫ ʥʘʫʯʥʦ ʛʨʘʤʦʪʥʳʡ ʯʝʣʦʚʝʢ ʥʝ ʪʦʣʴʢʦ 

ʧʦʥʠʤʘʝʪ, ʥʦ ʠ ʩʧʦʩʦʙʝʥ ʧʨʠʤʝʥʠʪʴ ʥʘ ʧʨʘʢʪʠʢʝ ʙʘʟʦʚʳʡ ʥʘʙʦʨ ʤʝʪʦʜʦʚ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ 

ʢʣʶʯʝʚʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʥʘʫʯʥʦʡ ʛʨʘʤʦʪʥʦʩʪʠ. 
 

1. ʆʙʲʷʩʥʝʥʠʝ ʷʚʣʝʥʠʡ ʩ ʥʘʫʯʥʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʋʯʘʱʠʡʩʷ ʨʘʩʧʦʟʥʘʝʪ, ʧʨʝʜʣʘʛʘʝʪ ʠ ʦʮʝʥʠʚʘʝʪ ʦʙʲʷʩʥʝʥʠʷ ʜʣʷ ʮʝʣʦʛʦ ʨʷʜʘ 

ʧʨʠʨʦʜʥʳʭ ʠ ʪʝʭʥʦʛʝʥʥʳʭ ʷʚʣʝʥʠʡ, ʜʝʤʦʥʩʪʨʠʨʫ ̫ʩʧʦʩʦʙʥʦʩʪʠ ʢ: 

Á ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʶ ʠ ʧʨʠʤʝʥʝʥʠʶ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʥʘʫʯʥʳʭ 

ʟʥʘʥʠʡ;  

Á ʦʧʨʝʜʝʣʝʥʠʶ, ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʠ ʩʦʟʜʘʥʠʶ ʦʙʲʷʩʥʷʶʱʠʭ ʷʚʣʝʥʠʝ 
ʤʦʜʝʣʝʡ ʠ ʧʨʝʜʩʪʘʚʣʝʥʠʡ; 

Á ʩʦʟʜʘʥʠʶ ʠ ʦʙʦʩʥʦʚʘʥʠʶ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʨʦʛʥʦʟʦʚ; 

Á ʚʳʜʚʠʞʝʥʠʶ ʦʙʲʷʩʥʷʶʱʠʭ ʷʚʣʝʥʠʝ ʛʠʧʦʪʝʟ; 

Á ʦʙʲʷʩʥʝʥʠʶ ʚʦʟʤʦʞʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʧʨʠʤʝʥʝʥʠʷ ʥʘʫʯʥʳʭ ʟʥʘʥʠʡ 

ʜʣʷ ʦʙʱʝʩʪʚʘ. 
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2. ʆʮʝʥʢʘ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʥʘʫʯʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʋʯʘʱʠʡʩʷ ʦʧʠʩʳʚʘʝʪ ʠ ʦʮʝʥʠʚʘʝʪ ʥʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʧʨʝʜʣʘʛʘʝʪ ʧʫʪʠ 

ʨʝʰʝʥʠʷ ʚʦʧʨʦʩʦʚ, ʜʝʤʦʥʩʪʨʠʨʫʷ ʩʧʦʩʦʙʥʦʩʪʠ ʢ: 

Á ʦʧʨʝʜʝʣʝʥʠʶ ʦʩʥʦʚʥʦʛʦ ʚʦʧʨʦʩʘ ʠʩʩʣʝʜʦʚʘʥʠʷ;  

Á ʦʧʨʝʜʝʣʝʥʠʶ ʚʦʧʨʦʩʦʚ, ʢʦʪʦʨʳʝ ʧʦʜʭʦʜʷʪ ʜʣʷ ʥʘʫʯʥʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ;  

Á ʦʧʨʝʜʝʣʝʥʠʶ ʩʧʦʩʦʙʦʚ ʠʟʫʯʝʥʠʷ ʜʘʥʥʦʛʦ ʚʦʧʨʦʩʘ ʩ ʥʘʫʯʥʦʡ ʪʦʯʢʠ 
ʟʨʝʥʠʷ;  

Á ʦʮʝʥʠʚʘʥʠʶ ʩʧʦʩʦʙʦʚ ʠʟʫʯʝʥʠʷ ʜʘʥʥʦʛʦ ʚʦʧʨʦʩʘ ʩ ʥʘʫʯʥʦʡ ʪʦʯʢʠ 
ʟʨʝʥʠʷ; 

Á ʦʧʠʩʘʥʠʶ ʠ ʦʮʝʥʠʚʘʥʠʶ ʮʝʣʦʛʦ ʨʷʜʘ ʩʧʦʩʦʙʦʚ, ʢʦʪʦʨʳʝ ʫʯʝʥʳʝ 

ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʜʦʩʪʦʚʝʨʥʦʩʪʠ, ʦʙʲʝʢʪʠʚʥʦʩʪʠ ʠ 

ʦʙʦʱʘʝʤʦʩʪʠ ʜʘʥʥʳʭ. 

 

 

3. ʅʘʫʯʥʦʝ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʥʠʝ ʜʘʥʥʳʭ ʠ ʜʦʢʘʟʘʪʝʣʴʩʪʚ 

ʋʯʘʱʠʡʩʷ ʘʥʘʣʠʟʠʨʫʝʪ ʠ ʦʮʝʥʠʚʘʝʪ ʥʘʫʯʥʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʧʨʠʚʦʜʠʪ 

ʘʨʛʫʤʝʥʪʳ ʜʣʷ ʨʷʜʘ ʫʪʚʝʨʞʜʝʥʠʡ ʠ ʜʝʣʘʝʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʚʳʚʦʜʳ, 

ʜʝʤʦʥʩʪʨʠʨʫʷ ʩʧʦʩʦʙʥʦʩʪʠ ʢ: 

Á ʧʨʝʦʙʨʘʟʦʚʘʥʠʶ ʜʘʥʥʳʭ ʠʟ ʦʜʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʢ ʜʨʫʛʦʤʫ;  

Á ʘʥʘʣʠʟʫ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʜʘʥʥʳʭ ʠ ʫʤʝʥʠʶ ʜʝʣʘʪʴ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʚʳʚʦʜʳ;  

Á ʦʧʨʝʜʝʣʝʥʠʶ ʜʦʧʫʱʝʥʠʡ, ʜʦʢʘʟʘʪʝʣʴʩʪʚ ʠ ʨʘʟʤʳʰʣʝʥʠʡ ʚ ʥʘʫʯʥʳʭ 

ʪʝʢʩʪʘʭ; 

Á ʆʪʣʠʯʘʝʪ ʘʨʛʫʤʝʥʪʳ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʥʘʫʯʥʳʭ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘʭ ʠ 
ʪʝʦʨʠʷʭ, ʠ ʘʨʛʫʤʝʥʪʳ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʜʨʫʛʠʭ ʩʦʦʙʨʘʞʝʥʠʷʭ; 

Á ʆʮʝʥʠʚʘʝʪ ʥʘʫʯʥʳʝ ʘʨʛʫʤʝʥʪʳ ʠ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʠʟ ʨʘʟʥʳʭ 

ʠʩʪʦʯʥʠʢʦʚ (ʥʘʧʨʠʤʝʨ, ʛʘʟʝʪʳ, ʀʥʪʝʨʥʝʪ, ʞʫʨʥʘʣʳ).  

 

 

ʊʀʇʓ ʅɸʋʏʅʓʍ ɿʅɸʅʀʁ 

ʉʧʦʩʦʙʥʦʩʪʴ ʫʯʘʱʠʭʩʷ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʥʘʣʠʯʠʝ ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʚʳʰʝ ʢʦʤʧʝʪʝʥʮʠʡ ʟʘʚʠʩʠʪ ʦʪ 

ʪʨʝʭ ʪʠʧʦʚ ʥʘʫʯʥʳʭ ʟʥʘʥʠʡ. ʕʪʠ ʪʠʧʳ ʦʧʨʝʜʝʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

¶ ʉʦʜʝʨʞʘʪʝʣʴʥʳʝ ʟʥʘʥʠʷ, ʟʥʘʥʠʝ ʥʘʫʯʥʦʡ ʢʘʨʪʠʥʳ ʤʠʨʘ (ʚʢʣʶʯʘʷ ʥʘʫʢʫ ʦ ʬʠʟʠʯʝʩʢʠʭ 

ʩʠʩʪʝʤʘʭ, ʞʠʚʳʭ ʩʠʩʪʝʤʘʤ, ɿʝʤʣʝ ʠ ʢʦʩʤʦʩʝ),  

¶ ʇʨʦʮʝʜʫʨʥʳʝ ʟʥʘʥʠʷ, ʟʥʘʥʠʝ ʨʘʟʥʦʦʙʨʘʟʠʷ ʤʝʪʦʜʦʚ ʠ ʧʨʘʢʪʠʢ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʥʘʫʯʥʳʭ ʟʥʘʥʠʡ, ʘ ʪʘʢʞʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʠʤ ʩʪʘʥʜʘʨʪʥʳʭ ʤʝʪʦʜʠʢ, 

¶ ʕʧʠʩʪʝʤʦʣʦʛʠʯʝʩʢʠʝ ʟʥʘʥʠʷ, ʟʥʘʥʠʷ ʦ ʪʦʤ, ʯʪʦ ʥʘʰʠ ʥʘʫʯʥʳʝ ʫʙʝʞʜʝʥʠʷ ʷʚʣʷʶʪʩʷ 

ʨʝʟʫʣʴʪʘʪʦʤ ʧʦʥʠʤʘʥʠʷ ʬʫʥʢʮʠʡ ʥʘʫʯʥʳʭ ʤʝʪʦʜʦʚ ʠ ʠʭ ʦʙʦʩʥʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʧʦʥʠʤʘʥʠʷ 

ʟʥʘʯʝʥʠʡ ʪʘʢʠʭ ʪʝʨʤʠʥʦʚ ʢʘʢ ʪʝʦʨʠʷ, ʛʠʧʦʪʝʟʘ ʠ ʥʘʙʣʶʜʝʥʠʝ.  
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ʂʆʅʊɽʂʉʊ 

ʉ ʧʦʤʦʱʴʶ ʤʝʪʦʜʦʚ ʦʮʝʥʠʚʘʥʠʷ, ʧʨʠʤʝʥʷʝʤʳʭ ʚ ʪʝʩʪʠʨʦʚʘʥʠʷ PISA 2015, ʠʩʩʣʝʜʫʶʪʩʷ 

ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʥʘʣʠʯʠʷ ʫ ʫʯʘʱʠʭʩʷ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ ʠ ʟʥʘʥʠʡ ʚ ʩʣʝʜʫʶʱʝʤ ʢʦʥʪʝʢʩʪʝ: 

¶ ʟʜʦʨʦʚʴʝ,  

¶ ʧʨʠʨʦʜʥʳʝ ʨʝʩʫʨʩʳ,  

¶ ʦʢʨʫʞʘʶʱʘʷ ʩʨʝʜʘ,  

¶ ʦʧʘʩʥʦʩʪʠ, 

¶ ʛʨʘʥʠʮʳ ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ  

ʚ ʚʦʧʨʦʩʘʭ, ʢʘʩʘʶʱʠʭʩʷ ʜʘʥʥʳʭ 

¶ ʣʠʯʥʦʛʦ,  

¶ ʤʝʩʪʥʦʛʦ/ʥʘʮʠʦʥʘʣʴʥʦʛʦ,  

¶ ʛʣʦʙʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ.   

 

 

ʂʆɻʅʀʊʀɺʅʓɽ ʊʈɽɹʆɺɸʅʀʗ 

ʅʦʚʦʡ ʢʣʶʯʝʚʦʡ ʯʝʨʪʦʡ ʢʦʥʮʝʧʪʫʘʣʴʥʦʡ ʤʦʜʝʣʠ PISA 2015 ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʫʨʦʚʥʝʡ 

ʢʦʛʥʠʪʠʚʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʚ ʦʮʝʥʠʚʘʥʠʠ ʥʘʫʯʥʦʡ ʛʨʘʤʦʪʥʦʩʪʠ ʩʨʝʜʠ ʚʩʝʭ ʪʨʝʭ ʢʦʤʧʝʪʝʥʮʠʡ 

ʢʦʥʮʝʧʪʫʘʣʴʥʦʡ ʤʦʜʝʣʠ. ʋʨʦʚʝʥʴ ʩʣʦʞʥʦʩʪʠ ʣʶʙʦʛʦ ʟʘʜʘʥʠʷ ï ʵʪʦ ʢʦʤʙʠʥʘʮʠʷ ʢʘʢ ʩʪʝʧʝʥʠ 

ʩʣʦʞʥʦʩʪʠ ʠ ʜʠʘʧʘʟʦʥʘ ʟʥʘʥʠʡ, ʪʘʢ ʠ ʢʦʛʥʠʪʠʚʥʳʭ ʦʧʝʨʘʮʠʡ, ʪʨʝʙʫʶʱʠʭʩʷ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʥʠʷ. 

ʋʨʦʚʥʠ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʜʘʥʥʦʤ ʪʝʩʪʠʨʦʚʘʥʠʠ, ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ:  

¶ ʅʠʟʢʠʡ  

ɺʳʧʦʣʥʝʥʠʝ ʢʦʨʦʪʢʠʭ ʦʧʝʨʘʮʠʡ ʜʣʠʥʦʡ ʚ ʦʜʥʦ ʜʝʡʩʪʚʠʝ (one-step procedure), ʥʘʧʨʠʤʝʨ, 

ʚʩʧʦʤʥʠʪʴ ʬʘʢʪ, ʪʝʨʤʠʥ, ʧʨʠʥʮʠʧ, ʢʦʥʮʝʧʮʠʶ ʠʣʠ ʥʘʡʪʠ ʦʪʜʝʣʴʥʫʶ ʪʦʯʢʫ ʩ ʠʥʬʦʨʤʘʮʠʝʡ 

ʥʘ ʛʨʘʬʠʢʝ ʠʣʠ ʚ ʪʘʙʣʠʮʝ.  

¶ ʉʨʝʜʥʠʡ  

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʠ ʧʨʠʤʝʥʝʥʠʝ ʢʦʥʮʝʧʪʫʘʣʴʥʦʛʦ ʟʥʘʥʠʷ ʜʣʷ ʦʧʠʩʘʥʠʷ ʷʚʣʝʥʠʷ, ʚʳʙʦʨʘ 

ʧʦʜʭʦʜʷʱʠʭ ʤʝʪʦʜʦʚ, ʚʢʣʶʯʘʶʱʠʭ ʚ ʩʝʙʷ ʜʚʝ ʠʣʠ ʙʦʣʴʰʝ ʦʧʝʨʘʮʠʡ, 

ʦʨʛʘʥʠʟʘʮʠʷ/ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʚ ʪʘʙʣʠʮʝ, ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʠʣʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʧʨʦʩʪʳʭ ʤʘʩʩʠʚʦʚ ʜʘʥʥʳʭ ʠʣʠ ʛʨʘʬʠʢʦʚ. 

¶ ɺʳʩʦʢʠʡ  

ɸʥʘʣʠʟ ʢʦʤʧʣʝʢʩʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠʣʠ ʜʘʥʥʳʭ, ʩʠʥʪʝʟ ʠ ʦʮʝʥʢʘ ʜʦʢʘʟʘʪʝʣʴʩʪʚ, 

ʦʙʦʩʥʦʚʘʥʠʝ, ʦʙʲʷʩʥʝʥʠʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʥʘʣʠʯʠʷ ʜʘʥʥʦʛʦ ʩʧʝʢʪʨʘ ʠʩʪʦʯʥʠʢʦʚ ʜʘʥʥʳʭ, 

ʨʘʟʨʘʙʦʪʢʘ ʧʣʘʥʘ ʠ ʧʣʘʥʠʨʦʚʘʥʠʝ ʧʦʩʣʝʜʫʶʱʠʭ ʰʘʛʦʚ ʜʣʷ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ.  
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ɿʘʜʘʥʠʝ CS600 ʉʠʥʜʨʦʤ ʛʠʙʝʣʠ ʧʯʝʣʠʥʳʭ ʩʝʤʝʡ  

ʆʙʟʦʨ ʟʘʜʘʥʠʷ 

 

ɺ ʵʪʦʤ ʟʘʜʘʥʠʠ ʨʝʯʴ ʠʜʝʪ ʦ ʷʚʣʝʥʠʠ, ʢʦʪʦʨʦʝ ʥʘʟʳʚʘʝʪʩʷ ʩʠʥʜʨʦʤ ʛʠʙʝʣʠ ʧʯʝʣʠʥʳʭ ʩʝʤʝʡ. 

ʄʘʪʝʨʠʘʣʳ ʚʩʪʫʧʠʪʝʣʴʥʦʡ ʯʘʩʪʠ ʟʘʜʘʥʠʷ ʠʣʠ stimulus ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʢʦʨʦʪʢʠʡ ʪʝʢʩʪ ʩ ʨʘʩʩʢʘʟʦʤ 

ʦ ʷʚʣʝʥʠʠ ʠ ʛʨʘʬʠʢ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʚ ʢʦʪʦʨʦʤ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʦʟʤʦʞʥʘʷ ʩʚʷʟʴ 

ʤʝʞʜʫ ʧʨʠʤʝʥʝʥʠʝʤ ʠʥʩʝʢʪʠʮʠʜʘ ʠʤʠʜʘʢʣʦʧʨʠʜʘ ʠ ʩʠʥʜʨʦʤʦʤ ʛʠʙʝʣʠ ʧʯʝʣʠʥʳʭ ʩʝʤʝʡ.   

 

ɿʘʜʘʥʠʝ CS600 ʉʠʥʜʨʦʤ ʛʠʙʝʣʠ ʧʯʝʣʠʥʳʭ ʩʝʤʝʡ  

ɿʘʜʘʥʠʝ #1 

 
 

ɼʣʷ ʧʨʘʚʠʣʴʥʦʛʦ ʦʪʚʝʪʘ ʥʘ ʚʦʧʨʦʩ, ʫʯʘʱʠʡʩʷ ʜʦʣʞʝʥ ʦʙʲʷʩʥʠʪʴ, ʯʪʦ ʮʚʝʪʳ ʥʝ ʤʦʛʫʪ ʧʨʦʠʟʚʦʜʠʪʴ 

ʩʝʤʝʥʘ ʙʝʟ ʦʧʳʣʝʥʠʷ. ʂʦʤʧʝʪʝʥʮʠʝʡ, ʧʨʠʤʝʥʷʝʤʦʡ ʚ ʵʪʦʤ ʟʘʜʘʥʠʠ, ʷʚʣʷʝʪʩʷ óʆʙʲʷʩʥʝʥʠʝ ʷʚʣʝʥʠʡ 

ʩ ʥʘʫʯʥʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷô, ʧʦʩʢʦʣʴʢʫ ʫʯʘʱʠʡʩʷ ʜʦʣʞʝʥ ʚʩʧʦʤʥʠʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʥʘʫʯʥʫʶ 

ʠʥʬʦʨʤʘʮʠʶ.  

ʅʦʤʝʨ ʟʘʜʘʥʠʷ CS600Q01 

ʂʦʤʧʝʪʝʥʮʠʠ ʆʙʲʷʩʥʝʥʠʝ ʷʚʣʝʥʠʡ ʩ ʥʘʫʯʥʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʊʠʧ ʥʘʫʯʥʳʭ ʟʥʘʥʠʡ ʉʦʜʝʨʞʘʪʝʣʴʥʳʡ ï ɾʠʚʘʷ ʧʨʠʨʦʜʘ 

ʂʦʥʪʝʢʩʪ 
ʄʝʩʪʥʳʡ/ʥʘʮʠʦʥʘʣʴʥʳʡ ï ʂʘʯʝʩʪʚʦ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ 

ʂʦʛʥʠʪʠʚʥʳʝ 

ʪʨʝʙʦʚʘʥʠʷ 
ʉʨʝʜʥʠʡ 

ʌʦʨʤʘʪ ʟʘʜʘʥʠʷ ʆʪʢʨʳʪʳʡ ʦʪʚʝʪ ï ʂʦʜʠʨʫʝʪʩʷ ʯʝʣʦʚʝʢʦʤ 
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ɿʘʜʘʥʠʝ CS600 ʉʠʥʜʨʦʤ ʛʠʙʝʣʠ ʧʯʝʣʠʥʳʭ ʩʝʤʝʡ  

ɿʘʜʘʥʠʝ #2 

 
ʋʯʘʱʠʡʩʷ ʜʦʣʞʝʥ ʚʳʙʨʘʪʴ ʦʜʠʥ ʠʟ ʪʨʝʭ ʦʪʚʝʪʦʚ ʚ ʢʘʞʜʦʤ ʚʳʧʘʜʘʶʱʝʤ ʤʝʥʶ ʠ ʪʝʤ ʩʘʤʳʤ 

ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʧʦʥʠʤʘʥʠʝ ʦʩʥʦʚʥʦʛʦ ʚʦʧʨʦʩʘ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʢʦʪʦʨʳʡ ʨʘʩʩʤʘʪʨʠʚʘʣʩʷ ʚ 

ʧʨʦʚʝʜʝʥʥʦʤ ʫʯʝʥʳʤʠ ʵʢʩʧʝʨʠʤʝʥʪʝ. ɺʳʧʘʜʘʶʱʝʝ ʤʝʥʶ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʣʝʜʫʶʱʠʝ ʚʘʨʠʘʥʪʳ 

ʦʪʚʝʪʦʚ: 

¶ ʛʠʙʝʣʴ ʧʯʝʣʠʥʳʭ ʩʝʤʝʡ 

¶ ʢʦʥʮʝʥʪʨʘʮʠʷ ʚʝʱʝʩʪʚʘ ʠʤʠʜʘʢʣʦʧʨʠʜʘ ʚ ʧʠʱʝ 

¶ ʥʝʚʦʩʧʨʠʠʤʯʠʚʦʩʪʴ ʧʯʝʣ ʢ ʠʤʠʜʘʢʣʦʧʨʠʜʫ 

ʆʪʚʝʪ ʫʯʝʥʳʝ ʠʟʫʯʘʣʠ ʚʣʠʷʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʠʤʠʜʘʢʣʦʧʨʠʜʘ ʚ ʧʠʱʝ ʥʘ ʛʠʙʝʣʴ ʧʯʝʣʠʥʳʭ ʩʝʤʝʡ 

ʢʦʨʨʝʢʪʥʦ ʦʧʨʝʜʝʣʷʝʪ ʢʘʢ ʟʘʚʠʩʠʤʳʝ, ʪʘʢ ʠ ʥʝʟʘʚʠʩʠʤʳʝ ʧʝʨʝʤʝʥʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʘ.  

 

ʅʦʤʝʨ ʟʘʜʘʥʠʷ CS600Q02 

ʂʦʤʧʝʪʝʥʮʠʠ 
ʆʮʝʥʢʘ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʥʘʫʯʥʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʊʠʧ ʥʘʫʯʥʳʭ ʟʥʘʥʠʡ ʇʨʦʮʝʜʫʨʘʣʴʥʳʡ 

ʂʦʥʪʝʢʩʪ 
ʄʝʩʪʥʳʡ/ʥʘʮʠʦʥʘʣʴʥʳʡ ï ʂʘʯʝʩʪʚʦ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ 

ʂʦʛʥʠʪʠʚʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʉʨʝʜʥʠʡ 

ʌʦʨʤʘʪ ʟʘʜʘʥʠʷ 
ʉʣʦʞʥʳʡ ʚʦʧʨʦʩ ʩ ʚʳʙʦʨʦʤ ʦʪʚʝʪʦʚ ï 

ʂʦʜʠʨʫʝʪʩʷ ʢʦʤʧʴʶʪʝʨʦʤ 
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ɿʘʜʘʥʠʝ CS600 ʉʠʥʜʨʦʤ ʛʠʙʝʣʠ ʧʯʝʣʠʥʳʭ ʩʝʤʝʡ  

ɿʘʜʘʥʠʝ #3 

 
 

ɼʣʷ ʦʪʚʝʪʘ ʥʘ ʵʪʦʪ ʚʦʧʨʦʩ ʫʯʘʱʠʡʩʷ ʜʦʣʞʝʥ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ, ʧʨʝʜʩʪʘʚʣʝʥʥʫʶ ʥʘ 

ʛʨʘʬʠʢʝ ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʠʥʩʝʢʪʠʮʠʜʘ ʠ ʧʨʦʮʝʥʪʦʤ ʧʦʛʠʙʰʠʭ ʧʯʝʣʠʥʳʭ ʩʝʤʝʡ.   

ʇʨʘʚʠʣʴʥʳʤ ʷʚʣʷʝʪʩʷ ʧʝʨʚʳʡ ʚʘʨʠʘʥʪ ʦʪʚʝʪʘ (ʉʝʤʴʠ, ʧʦʜʚʝʨʛʰʠʝʩʷ ʚʦʟʜʝʡʩʪʚʠʶ ʙʦʣʴʰʝʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʠʤʠʜʘʢʣʦʧʨʠʜʘ, ʦʙʳʯʥʦ ʛʠʙʥʫʪ ʙʳʩʪʨʝʝ), ʧʦʩʢʦʣʴʢʫ ʥʘ 14-20 ʥʝʜʝʣʝ ʵʢʩʧʝʨʠʤʝʥʪʘ 

ʛʨʘʬʠʢ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʙʦʣʝʝ ʚʳʩʦʢʠʡ ʧʨʦʮʝʥʪ ʛʠʙʝʣʠ ʧʯʝʣʠʥʳʭ ʩʝʤʝʡ, ʝʩʣʠ ʩʝʤʴʠ ʙʳʣʠ 

ʧʦʜʚʝʨʞʝʥʳ ʚʣʠʷʥʠʶ ʠʥʩʝʢʪʠʮʠʜʘ ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ 400 ɛʛ/ʢʛ ʧʠʱʠ, ʠ ʙʦʣʝʝ ʥʠʟʢʠʡ ʧʨʦʮʝʥʪ 

ʛʠʙʝʣʠ, ʝʩʣʠ ʩʝʤʴʠ ʙʳʣʠ ʧʦʜʚʝʨʞʝʥʳ ʚʣʠʷʥʠʶ ʠʥʩʝʢʪʠʮʠʜʘ ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ 20 ɛʛ/ʢʛ ʧʠʱʠ.  

ʅʦʤʝʨ ʟʘʜʘʥʠʷ CS600Q03 

ʂʦʤʧʝʪʝʥʮʠʠ 
ʅʘʫʯʥʦʝ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʥʠʝ ʜʘʥʥʳʭ ʠ 

ʜʦʢʘʟʘʪʝʣʴʩʪʚ 

ʊʠʧ ʥʘʫʯʥʳʭ ʟʥʘʥʠʡ ʇʨʦʮʝʜʫʨʘʣʴʥʳʡ 

ʂʦʥʪʝʢʩʪ 
ʄʝʩʪʥʳʡ/ʥʘʮʠʦʥʘʣʴʥʳʡ ï ʂʘʯʝʩʪʚʦ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ 

ʂʦʛʥʠʪʠʚʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʉʨʝʜʥʠʡ 

ʌʦʨʤʘʪ ʟʘʜʘʥʠʷ 
ʇʨʦʩʪʦʡ ʚʦʧʨʦʩ ʩ ʚʳʙʦʨʦʤ ʦʪʚʝʪʦʚ ï 

ʂʦʜʠʨʫʝʪʩʷ ʢʦʤʧʴʶʪʝʨʦʤ 
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ɿʘʜʘʥʠʝ CS600 ʉʠʥʜʨʦʤ ʛʠʙʝʣʠ ʧʯʝʣʠʥʳʭ ʩʝʤʝʡ  

ɿʘʜʘʥʠʝ #4 

 
 

 

ʋʯʘʱʠʝʩʷ ʜʦʣʞʥʳ ʧʨʠʚʝʩʪʠ ʛʠʧʦʪʝʟʫ ʦ ʧʨʠʯʠʥʘʭ ʛʠʙʝʣʠ ʠʩʩʣʝʜʫʝʤʳʭ ʩʝʤʝʡ, ʢʦʪʦʨʳʝ ʥʝ 

ʧʦʜʚʝʨʛʘʣʠʩʴ ʜʝʡʩʪʚʠʶ ʠʤʠʜʘʢʣʦʧʨʠʜʘ. ɺ ʧʨʘʚʠʣʴʥʦʤ ʦʪʚʝʪʝ ʛʦʚʦʨʠʪʩʷ ʠʣʠ ʦ ʥʘʣʠʯʠʝ ʜʨʫʛʦʡ 

ʝʩʪʝʩʪʚʝʥʥʦʡ ʧʨʠʯʠʥʳ ʛʠʙʝʣʠ ʠʩʩʣʝʜʫʝʤʳʭ ʧʯʝʣʠʥʳʭ ʩʝʤʝʡ ʠʣʠ ʦ ʪʦʤ, ʯʪʦ ʢʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ 

ʩʝʤʝʡ ʥʝ ʙʳʣʘ ʜʦʣʞʥʳʤ ʦʙʨʘʟʦʤ ʟʘʱʠʱʝʥʘ ʦʪ ʧʦʧʘʜʘʥʠʷ ʠʥʩʝʢʪʠʮʠʜʘ.  

 

ʅʦʤʝʨ ʟʘʜʘʥʠʷ CS600Q04 

ʂʦʤʧʝʪʝʥʮʠʠ ʆʙʲʷʩʥʝʥʠʝ ʷʚʣʝʥʠʡ ʩ ʥʘʫʯʥʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʊʠʧ ʥʘʫʯʥʳʭ ʟʥʘʥʠʡ ʉʦʜʝʨʞʘʪʝʣʴʥʳʡ ï  ɾʠʚʘʷ ʧʨʠʨʦʜʘ 

ʂʦʥʪʝʢʩʪ 
ʄʝʩʪʥʳʡ/ʥʘʮʠʦʥʘʣʴʥʳʡ ï ʂʘʯʝʩʪʚʦ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ 

ʂʦʛʥʠʪʠʚʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʉʨʝʜʥʠʡ 

ʌʦʨʤʘʪ ʟʘʜʘʥʠʷ ʆʪʢʨʳʪʳʡ ʦʪʚʝʪ ï ʂʦʜʠʨʫʝʪʩʷ ʯʝʣʦʚʝʢʦʤ 
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ɿʘʜʘʥʠʝ CS600 ʉʠʥʜʨʦʤ ʛʠʙʝʣʠ ʧʯʝʣʠʥʳʭ ʩʝʤʝʡ  

ɿʘʜʘʥʠʝ #5 

 

 
 

ʋʯʘʱʠʝʩʷ ʜʦʣʞʥʳ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦʜʭʦʜʷʱʠʝ ʩʦʜʝʨʞʘʪʝʣʴʥʳʝ ʟʥʘʥʠʷ ʦ ʚʠʨʫʩʥʳʭ ʠʥʬʝʢʮʠʷʭ, ʯʪʦʙʳ 

ʦʙʲʷʩʥʠʪʴ ʷʚʣʝʥʠʝ, ʦʧʠʩʘʥʥʦʝ ʚ ʵʪʦʤ ʟʘʜʘʥʠʠ. ʇʨʘʚʠʣʴʥʳʤ ʷʚʣʷʝʪʩʷ ʪʨʝʪʠʡ ʦʪʚʝʪ: ɺ ʢʣʝʪʢʘʭ ʧʯʝʣ 

ʙʳʣʘ ʦʙʥʘʨʫʞʝʥʘ ɼʅʂ, ʥʝ ʧʨʠʥʘʜʣʝʞʘʱʘʷ ʧʯʝʣʘʤ. 

 

ʅʦʤʝʨ ʟʘʜʘʥʠʷ CS600Q05 

ʂʦʤʧʝʪʝʥʮʠʠ ʆʙʲʷʩʥʝʥʠʝ ʷʚʣʝʥʠʡ ʩ ʥʘʫʯʥʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʊʠʧ ʥʘʫʯʥʳʭ ʟʥʘʥʠʡ ʉʦʜʝʨʞʘʪʝʣʴʥʳʡ ï ɾʠʚʘʷ ʧʨʠʨʦʜʘ 

ʂʦʥʪʝʢʩʪ 
ʄʝʩʪʥʳʡ/ʥʘʮʠʦʥʘʣʴʥʳʡ ï ʂʘʯʝʩʪʚʦ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ 

ʂʦʛʥʠʪʠʚʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʉʨʝʜʥʠʡ 

ʌʦʨʤʘʪ ʟʘʜʘʥʠʷ 
ʇʨʦʩʪʦʡ ʚʦʧʨʦʩ ʩ ʚʳʙʦʨʦʤ ʦʪʚʝʪʦʚ ï 

ʂʦʜʠʨʫʝʪʩʷ ʢʦʤʧʴʶʪʝʨʦʤ 
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ɿʘʜʘʥʠʝ CS613 ʀʩʢʦʧʘʝʤʳʝ ʚʠʜʳ ʪʦʧʣʠʚʘ 

ʆʙʟʦʨ ʟʘʜʘʥʠʷ 

ɺ ʵʪʦʤ ʟʘʜʘʥʠʠ ʠʩʩʣʝʜʫʝʪʩʷ ʩʚʷʟʴ ʤʝʞʜʫ ʩʞʠʛʘʥʠʝʤ ʠʩʢʦʧʘʝʤʦʛʦ ʪʦʧʣʠʚʘ ʠ ʫʨʦʚʥʝʤ CO2 ʚ 

ʘʪʤʦʩʬʝʨʝ. ʄʘʪʝʨʠʘʣʳ ʚʩʪʫʧʠʪʝʣʴʥʦʡ ʯʘʩʪʠ ʟʘʜʘʥʠʷ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʩʭʝʤʫ, ʢʦʪʦʨʘʷ ʠʣʣʶʩʪʨʠʨʫʝʪ 

ʢʨʫʛʦʚʦʨʦʪ ʫʛʣʝʨʦʜʘ ʚ ʧʨʠʨʦʜʝ, ʢʦʨʦʪʢʠʡ ʪʝʢʩʪ, ʦʧʠʩʳʚʘʶʱʠʡ ʩʧʦʩʦʙʳ ʩʥʠʞʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ 

ʚʳʙʨʦʰʝʥʥʦʛʦ ʚ ʘʪʤʦʩʬʝʨʫ CO2, ʪʘʙʣʠʮʫ, ʚ ʢʦʪʦʨʦʡ ʧʨʠʚʦʜʠʪʩʷ ʩʨʘʚʥʝʥʠʝ ʵʪʘʥʦʣʘ ʠ ʙʝʥʟʠʥʘ ʚ 

ʢʘʯʝʩʪʚʝ ʪʦʧʣʠʚʘ, ʠ ʛʨʘʬʠʢ, ʠʣʣʶʩʪʨʠʨʫʶʱʠʡ ʨʝʟʫʣʴʪʘʪʳ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ, ʢʦʪʦʨʘʷ 

ʨʘʩʩʯʠʪʳʚʘʝʪ ʟʘʭʚʘʪ ʠ ʭʨʘʥʝʥʠʝ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ ʥʘ ʪʨʝʭ ʨʘʟʥʳʭ ʛʣʫʙʠʥʘʭ ʦʢʝʘʥʘ.  

 

ɿʘʜʘʥʠʝ CS613 ʀʩʢʦʧʘʝʤʳʝ ʚʠʜʳ ʪʦʧʣʠʚʘ 

ɿʘʜʘʥʠʝ #1 

 
ʋʯʘʱʠʡʩʷ ʜʦʣʞʝʥ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦʜʭʦʜʷʱʠʝ ʩʦʜʝʨʞʘʪʝʣʴʥʳʝ ʥʘʫʯʥʳʝ ʟʥʘʥʠʷ ʠ ʦʙʲʷʩʥʠʪʴ, ʧʦʯʝʤʫ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʠʦʪʦʧʣʠʚʘ ʥʘ ʦʩʥʦʚʝ ʨʘʩʪʝʥʠʡ ʥʝ ʚʣʠʷʝʪ ʥʘ ʫʨʦʚʝʥʴ CO2 ʚ ʘʪʤʦʩʬʝʨʝ ʪʘʢʞʝ, ʢʘʢ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʩʢʦʧʘʝʤʦʛʦ ʪʦʧʣʠʚʘ. ɺʪʦʨʦʡ ʚʘʨʠʘʥʪ ʦʪʚʝʪʘ ʷʚʣʷʝʪʩʷ ʧʨʘʚʠʣʴʥʳʤ: ʈʘʩʪʝʥʠʷ, 

ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʙʠʦʪʦʧʣʠʚʘ, ʧʦʢʘ ʦʥʠ ʨʘʩʪʫʪ, ʧʦʛʣʦʱʘʶʪ CO2 ʠʟ ʘʪʤʦʩʬʝʨʳ. 

ʅʦʤʝʨ ʟʘʜʘʥʠʷ CS613Q01 

ʂʦʤʧʝʪʝʥʮʠʠ ʆʙʲʷʩʥʝʥʠʝ ʷʚʣʝʥʠʡ ʩ ʥʘʫʯʥʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʊʠʧ ʥʘʫʯʥʳʭ ʟʥʘʥʠʡ ʉʦʜʝʨʞʘʪʝʣʴʥʳʡ ï ʌʠʟʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ 

ʂʦʥʪʝʢʩʪ ɻʣʦʙʘʣʴʥʳʡ ï ʇʨʠʨʦʜʥʳʝ ʨʝʩʫʨʩʳ 

ʂʦʛʥʠʪʠʚʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʉʨʝʜʥʠʡ 

ʌʦʨʤʘʪ ʟʘʜʘʥʠʷ ʇʨʦʩʪʦʡ ʚʦʧʨʦʩ ʩ ʚʳʙʦʨʦʤ ʦʪʚʝʪʦʚ ï ʂʦʜʠʨʫʝʪʩʷ ʢʦʤʧʴʶʪʝʨʦʤ 
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ɿʘʜʘʥʠʝ CS613 ʀʩʢʦʧʘʝʤʳʝ ʚʠʜʳ ʪʦʧʣʠʚʘ 

ɿʘʜʘʥʠʝ #2 

 

 
 

ʋʯʘʱʠʡʩʷ ʜʦʣʞʝʥ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʧʨʝʜʩʪʘʚʣʝʥʥʫʶ ʚ ʪʘʙʣʠʮʝ ʠʥʬʦʨʤʘʮʠʶ, ʯʪʦʙʳ ʩʨʘʚʥʠʪʴ 

ʙʝʥʟʠʥ ʠ ʵʪʘʥʦʣ ʚ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʦʚ ʪʦʧʣʠʚʘ. ʋʯʘʱʠʡʩʷ ʜʦʣʞʝʥ ʫʢʘʟʘʪʴ, ʯʪʦ ʯʝʣʦʚʝʢ ʤʦʞʝʪ 

ʧʨʝʜʧʦʯʝʩʪʴ ʙʝʥʟʠʥ ʵʪʘʥʦʣʫ, ʧʦʩʢʦʣʴʢʫ ʧʨʠ ʝʛʦ ʛʦʨʝʥʠʠ ʚʳʩʚʦʙʦʞʜʘʝʪʩʷ ʙʦʣʴʰʝ ʵʥʝʨʛʠʠ ʧʨʠ 

ʦʜʠʥʘʢʦʚʦʡ ʩʪʦʠʤʦʩʪʠ, ʥʦ ʵʪʘʥʦʣ ʠʤʝʝʪ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʨʝʠʤʫʱʝʩʪʚʘ, ʧʦʩʢʦʣʴʢʫ ʧʨʠ ʝʛʦ ʛʦʨʝʥʠʠ 

ʚʳʩʚʦʙʦʞʜʘʝʪʩʷ ʤʝʥʴʰʝ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ.   

 

ʅʦʤʝʨ ʟʘʜʘʥʠʷ CS613Q02 

ʂʦʤʧʝʪʝʥʮʠʠ 
ʅʘʫʯʥʦʝ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʥʠʝ ʜʘʥʥʳʭ ʠ 

ʜʦʢʘʟʘʪʝʣʴʩʪʚ 

ʊʠʧ ʥʘʫʯʥʳʭ ʟʥʘʥʠʡ ʇʨʦʮʝʜʫʨʘʣʴʥʳʡ 

ʂʦʥʪʝʢʩʪ ʄʝʩʪʥʳʡ/ʥʘʮʠʦʥʘʣʴʥʳʡ ï ʇʨʠʨʦʜʥʳʝ ʨʝʩʫʨʩʳ 

ʂʦʛʥʠʪʠʚʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʉʨʝʜʥʠʡ 

ʌʦʨʤʘʪ ʟʘʜʘʥʠʷ ʆʪʢʨʳʪʳʡ ʦʪʚʝʪ ï ʂʦʜʠʨʫʝʪʩʷ ʯʝʣʦʚʝʢʦʤ 
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ɿʘʜʘʥʠʝ CS613 ʀʩʢʦʧʘʝʤʳʝ ʚʠʜʳ ʪʦʧʣʠʚʘ 

ɿʘʜʘʥʠʝ #31 

 

 
 

ʋʯʘʱʠʝʩʷ ʜʦʣʞʥʳ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʥʘ ʛʨʘʬʠʢʝ ʜʘʥʥʳʝ, ʯʪʦʙʳ ʦʙʲʷʩʥʠʪʴ, ʯʪʦ 

ʭʨʘʥʝʥʠʝ ʜʠʦʢʩʠʜʘ ʫʛʣʝʨʦʜʘ ʛʣʫʙʦʢʦ ʚ ʦʢʝʘʥʝ ʚʝʜʝʪ ʢ ʫʣʫʯʰʝʥʠʶ ʧʦʢʘʟʘʪʝʣʝʡ ʫʜʝʨʞʘʥʠʷ ʚ ʪʝʯʝʥʠʝ 

ʙʦʣʝʝ ʜʦʣʛʦʛʦ ʚʨʝʤʝʥʠ, ʯʝʤ ʭʨʘʥʝʥʠʝ ʝʛʦ ʥʘ ʥʝʙʦʣʴʰʦʡ ʛʣʫʙʠʥʝ. 

 

ʅʦʤʝʨ ʟʘʜʘʥʠʷ CS613Q03 

ʂʦʤʧʝʪʝʥʮʠʠ 
ʅʘʫʯʥʦʝ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʥʠʝ ʜʘʥʥʳʭ ʠ 

ʜʦʢʘʟʘʪʝʣʴʩʪʚ 

ʊʠʧ ʥʘʫʯʥʳʭ ʟʥʘʥʠʡ ʇʨʦʮʝʜʫʨʘʣʴʥʳʡ 

ʂʦʥʪʝʢʩʪ ɻʣʦʙʘʣʴʥʳʡ ï ʇʨʠʨʦʜʥʳʝ ʨʝʩʫʨʩʳ 

ʂʦʛʥʠʪʠʚʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʉʨʝʜʥʠʡ 

ʌʦʨʤʘʪ ʟʘʜʘʥʠʷ ʆʪʢʨʳʪʳʡ ʦʪʚʝʪ ï ʂʦʜʠʨʫʝʪʩʷ ʯʝʣʦʚʝʢʦʤ 

 

                                                 

1 șȬȻȫȽȳȽȰ ȭȸȳȷȫȸȳȰ, ɂȽȹ ȭȹȺȻȹȼ 4 ɈȽȹȮȹ ȲȫȯȫȸȳɊ ȸȰ ȬɆȶ ȹȺȾȬȶȳȵȹȭȫȸ ȭ ȵȫɂȰȼȽȭȰ ȺȻȳȷȰȻȫ.   
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ɿʘʜʘʥʠʝ CS644 ɺʫʣʢʘʥʠʯʝʩʢʠʝ ʠʟʚʝʨʞʝʥʠʷ 

ʆʙʟʦʨ ʟʘʜʘʥʠʷ 

ɺ ʵʪʦʤ ʟʘʜʘʥʠʠ ʠʜʝʪ ʨʝʯʴ ʦ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʚʫʣʢʘʥʦʚ ʧʦ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ ʠ ʦ ʚʣʠʷʥʠʠ 

ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʠʟʚʝʨʞʝʥʠʡ ʥʘ ʢʣʠʤʘʪ ʠ ʘʪʤʦʩʬʝʨʫ. ɺʩʪʫʧʠʪʝʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ ʩʦʜʝʨʞʘʪ ʢʘʨʪʫ, ʥʘ 

ʢʦʪʦʨʦʡ ʧʦʢʘʟʘʥʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʫʣʢʘʥʦʚ ʧʦ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ ʠ ʤʝʩʪʘ, ʛʜʝ ʧʨʦʠʩʭʦʜʷʪ 

ʟʝʤʣʝʪʨʷʩʝʥʠʷ, ʠ ʛʨʘʬʠʢ, ʠʣʣʶʩʪʨʠʨʫʶʱʠʡ ʚʣʠʷʥʠʝ ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʠʟʚʝʨʞʝʥʠʡ ʥʘ ʫʨʦʚʝʥʴ 

ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ, ʢʦʪʦʨʘʷ ʜʦʩʪʠʛʘʝʪ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ, ʘ ʪʘʢʞʝ ʥʘ ʢʦʥʮʝʥʪʨʘʮʠʶ ʫʨʦʚʥʷ 

ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ ʚ ʘʪʤʦʩʬʝʨʝ.  

 

ɿʘʜʘʥʠʝ 644 ɺʫʣʢʘʥʠʯʝʩʢʠʝ ʠʟʚʝʨʞʝʥʠʷ 

ɿʘʜʘʥʠʝ #1 

 
ʋʯʘʱʠʡʩʷ ʜʦʣʞʝʥ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʥʘ ʢʘʨʪʝ ʜʘʥʥʳʝ, ʯʪʦʙʳ ʦʧʨʝʜʝʣʠʪʴ 

ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʥʘʠʤʝʥʝʝ ʩʢʣʦʥʥʦʡ ʢ ʚʫʣʢʘʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ ʟʝʤʣʝʪʨʷʩʝʥʠʷʤ ʦʙʣʘʩʪʠ. 

ʇʨʘʚʠʣʴʥʳʤ ʦʪʚʝʪʦʤ ʷʚʣʷʝʪʩ ̫ʦʙʣʘʩʪʴ D, ʨʘʩʧʦʣʦʞʝʥʥʘʷ ʚ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ɽʚʨʦʧ .r    

 

ʅʦʤʝʨ ʟʘʜʘʥʠʷ CS644Q01 

ʂʦʤʧʝʪʝʥʮʠʠ ʅʘʫʯʥʦʝ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʥʠʝ ʜʘʥʥʳʭ ʠ ʜʦʢʘʟʘʪʝʣʴʩʪʚ 

ʊʠʧ ʥʘʫʯʥʳʭ ʟʥʘʥʠʡ ʇʨʦʮʝʜʫʨʘʣʴʥʳʡ 

ʂʦʥʪʝʢʩʪ ɻʣʦʙʘʣʴʥʳʡ ï ʆʧʘʩʥʦʩʪʠ 

ʂʦʛʥʠʪʠʚʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʅʠʟʢʠʡ 

ʌʦʨʤʘʪ ʟʘʜʘʥʠʷ ʇʨʦʩʪʦʡ ʚʦʧʨʦʩ ʩ ʚʳʙʦʨʦʤ ʦʪʚʝʪʦʚ ï ʂʦʜʠʨʫʝʪʩʷ ʢʦʤʧʴʶʪʝʨʦʤ 
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ɿʘʜʘʥʠʝ 644 ɺʫʣʢʘʥʠʯʝʩʢʠʝ ʠʟʚʝʨʞʝʥʠʷ 

ɿʘʜʘʥʠʝ #22 

 
 

 

ʋʯʘʱʠʝʩʷ ʜʦʣʞʥʳ ʧʨʘʚʠʣʴʥʦ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʥʘ ʛʨʘʬʠʢʝ ʜʘʥʥʳʝ, 

ʧʦʢʘʟʳʚʘʶʱʠʝ, ʯʪʦ ʜʦʣʷ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ, ʜʦʩʪʠʛʘʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ, ʫʤʝʥʴʰʘʝʪʩʷ 

ʧʦʩʣʝ ʚʫʣʢʘʥʠʯʝʩʢʦʛʦ ʠʟʚʝʨʞʝʥʠʷ, ʘ ʪʘʢʞʝ ʜʘʪʴ ʦʙʲʷʩʥʝʥʠʝ, ʚ ʢʦʪʦʨʦʤ ʥʘʧʨʷʤʫʶ ʛʦʚʦʨʠʪʩʷ ʠʣʠ 

ʫʧʦʤʠʥʘʝʪʩʷ ʦ ʪʦʤ, ʯʪʦ ʚʫʣʢʘʥʠʯʝʩʢʠʝ ʚʳʙʨʦʩʳ ʧʦʛʣʦʱʘʶʪ ʩʦʣʥʝʯʥʫʶ ʨʘʜʠʘʮʠʶ.   

 

ʅʦʤʝʨ ʟʘʜʘʥʠʷ CS644Q03 

ʂʦʤʧʝʪʝʥʮʠʠ 
ʅʘʫʯʥʦʝ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʥʠʝ ʜʘʥʥʳʭ ʠ 

ʜʦʢʘʟʘʪʝʣʴʩʪʚ 

ʊʠʧ ʥʘʫʯʥʳʭ ʟʥʘʥʠʡ ʉʦʜʝʨʞʘʪʝʣʴʥʳʡ ï ɿʝʤʣʷ ʠ ʢʦʩʤʦʩ 

ʂʦʥʪʝʢʩʪ ɻʣʦʙʘʣʴʥʳʡ ï ʆʧʘʩʥʦʩʪʠ 

ʂʦʛʥʠʪʠʚʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʉʨʝʜʥʠʡ 

ʌʦʨʤʘʪ ʟʘʜʘʥʠʷ ʆʪʢʨʳʪʳʡ ʦʪʚʝʪ ï ʂʦʜʠʨʫʝʪʩʷ ʯʝʣʦʚʝʢʦʤ 

 

 

 

 

                                                 
2 șȬȻȫȽȳȽȰ ȭȸȳȷȫȸȳȰ, ɂȽȹ ȭȹȺȻȹȼ 2 ɈȽȹȮȹ ȲȫȯȫȸȳɊ ȸȰ ȬɆȶ ȹȺȾȬȶȳȵȹȭȫȸ ȭ ȵȫɂȰȼȽȭȰ ȺȻȳȷȰȻȫ. 
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ɿʘʜʘʥʠʝ 644 ɺʫʣʢʘʥʠʯʝʩʢʠʝ ʠʟʚʝʨʞʝʥʠʷ 

ɿʘʜʘʥʠʝ #3 

 
 

 

ʋʯʘʱʠʝʩʷ ʜʦʣʞʥʳ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ ʧʦʢʘʟʘʥʥʳʝ ʥʘ ʛʨʘʬʠʢʝ ʜʘʥʥʳʝ, ʢʦʪʦʨʳʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ 

ʪʨʝʪʴʝʤʫ ʫʪʚʝʨʞʜʝʥʠʶ, ʚ ʢʦʪʦʨʦʤ ʛʦʚʦʨʠʪʴʩʷ, ʯʪʦ ʚʫʣʢʘʥʳ ʩʣʘʙʦ ʚʣʠʷʶʪ ʥʘ ʢʦʥʮʝʥʪʨʘʮʠʶ CO2 ʚ 

ʘʪʤʦʩʬʝʨʝ, ʧʦʩʢʦʣʴʢʫ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ ʚʫʣʢʘʥʠʯʝʩʢʠʝ 

ʚʳʙʨʦʩʳ CO2 ʚ ʘʪʤʦʩʬʝʨʫ ɿʝʤʣʠ ʥʝʟʥʘʯʠʪʝʣʴʥʳ.  

 

ʅʦʤʝʨ ʟʘʜʘʥʠʷ CS644Q04 

ʂʦʤʧʝʪʝʥʮʠʠ 
ʅʘʫʯʥʦʝ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʥʠʝ ʜʘʥʥʳʭ ʠ 

ʜʦʢʘʟʘʪʝʣʴʩʪʚ 

ʊʠʧ ʥʘʫʯʥʳʭ ʟʥʘʥʠʡ ʇʨʦʮʝʜʫʨʘʣʴʥʳʡ 

ʂʦʥʪʝʢʩʪ ɻʣʦʙʘʣʴʥʳʡ ï ʆʧʘʩʥʦʩʪʠ 

ʂʦʛʥʠʪʠʚʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʅʠʟʢʠʡ 

ʌʦʨʤʘʪ ʟʘʜʘʥʠʷ 
ʇʨʦʩʪʦʡ ʚʦʧʨʦʩ ʩ ʚʳʙʦʨʦʤ ʦʪʚʝʪʦʚ ï 

ʂʦʜʠʨʫʝʪʩʷ ʢʦʤʧʴʶʪʝʨʦʤ 

 

 

 

 

 


