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 ɺɺɽɼɽʅʀɽ 

 ʂʘʢ ʧʦʜʛʦʪʦʚʠʪʴʩʷ ʢ ʵʢʟʘʤʝʥʘʤ ʧʦ ʛʝʦʤʝʪʨʠʠ ʠ ʥʘʫʯʠʪʴʩʷ ʨʝʰʘʪʴ 

ʩʪʝʨʝʦʤʝʪʨʠʯʝʩʢʠʝ ʟʘʜʘʯʠ ʥʘ ʢʦʤʙʠʥʘʮʠʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʬʠʛʫʨ? 

ʂʘʟʘʣʦʩʴ ʙʳ, ʜʣʷ ʵʪʦʛʦ ʥʫʞʥʦ ʨʝʰʘʪʴ ʟʘʜʘʯʠ, ʧʨʝʜʣʘʛʘʚʰʠʝʩʷ ʥʘ 

ʵʢʟʘʤʝʥʘʭ ʚ ʧʨʦʰʣʳʝ ʛʦʜʳ. ʆʜʥʘʢʦ, ʝʩʣʠ ʩʣʝʜʦʚʘʪʴ ʪʦʣʴʢʦ ʵʪʦʤʫ 

ʨʝʮʝʧʪʫ, ʪʦ ʨʝʟʫʣʴʪʘʪ ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ ʚʦʚʩʝ ʥʝ ʪʝʤ, ʢʦʪʦʨʳʡ 

ʦʞʠʜʘʝʪʩʷ. 

 ɺ ʢʘʞʜʦʤ ʥʦʚʦʤ ʛʦʜʫ ʵʢʟʘʤʝʥʘʮʠʦʥʥʳʝ ʟʘʜʘʯʠ ʦʪʣʠʯʘʶʪʩʷ ʦʪ 

ʟʘʜʘʯ ʧʨʦʰʣʳʭ ʣʝʪ, ʠ ʠʟ ʪʦʛʦ, ʯʪʦ ɺʳ ʫʟʥʘʣʠ, ʢʘʢ ʨʝʰʘʶʪʩʷ ʟʘʜʘʯʠ, 

ʧʨʝʜʣʘʛʘʚʰʠʝʩʷ ʥʘ ʵʢʟʘʤʝʥʘʭ ʚ ʧʨʦʰʣʳʝ ʛʦʜʳ, ʥʝ ʩʣʝʜʫʝʪ, ʯʪʦ ɺʳ 

ʩʤʦʞʝʪʝ ʨʝʰʠʪʴ ʜʨʫʛʠʝ ʟʘʜʘʯʠ. 

 ɺʘʞʥʦ, ʯʪʦʙʳ ʟʘʜʘʯʠ, ʢʦʪʦʨʳʝ ɺʳ ʨʝʰʘʝʪʝ, ʛʦʪʦʚʷʩʴ ʢ ʵʢʟʘʤʝʥʫ, 

ʥʦʩʠʣʠ ʨʘʟʚʠʚʘʶʱʠʡ, ʩʠʩʪʝʤʥʳʡ ʭʘʨʘʢʪʝʨ, ʩʦʟʜʘʚʘʣʠ ʙʘʟʫ ʜʣʷ ʨʝʰʝʥʠʷ 

ʜʨʫʛʠʭ ʟʘʜʘʯ. 

ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʚʩʪʫʧʠʪʝʣʴʥʳʭ ʵʢʟʘʤʝʥʦʚ ʚ ɺʋɿʳ, ʘ ʪʘʢʞʝ 

ɽɻʕ ʚ ʯʘʩʪʠ ʛʝʦʤʝʪʨʠʠ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʦʩʥʦʚʥʳʝ ʪʨʫʜʥʦʩʪʠ ʨʝʰʝʥʠʷ 

ʟʘʜʘʯ ʧʦ ʩʪʝʨʝʦʤʝʪʨʠʠ ʩʚʷʟʘʥʳ ʥʝ ʩʪʦʣʴʢʦ ʩ ʥʝʜʦʩʪʘʪʢʘʤʠ, ʚʳʟʚʘʥʥʳʤʠ 

ʥʝʟʥʘʥʠʝʤ ʬʦʨʤʫʣ ʠ ʪʝʦʨʝʤ ʠʣʠ ʥʝʫʤʝʥʠʝʤ ʠʭ ʧʨʠʤʝʥʷʪʴ, ʩʢʦʣʴʢʦ ʩ 

ʥʝʜʦʩʪʘʪʦʯʥʦ ʨʘʟʚʠʪʳʤʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤʠ, 

ʥʝʫʤʝʥʠʝʤ ʧʨʘʚʠʣʴʥʦ ʠʟʦʙʨʘʟʠʪʴ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ ʩʠʪʫʘʮʠʶ, 

ʩʚʷʟʘʥʥʫʶ ʩ ʢʦʤʙʠʥʘʮʠʝʡ ʤʥʦʛʦʛʨʘʥʥʠʢʦʚ ʠ ʢʨʫʛʣʳʭ ʪʝʣ.  

ɿʜʝʩʴ ʤʳ ʧʨʠʚʝʜʝʤ ʟʘʜʘʯʠ ʥʘ ʢʦʤʙʠʥʘʮʠʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ 

ʬʠʛʫʨ, ʥʘʭʦʞʜʝʥʠʝ ʨʘʜʠʫʩʦʚ ʚʧʠʩʘʥʥʳʭ ʠ ʦʧʠʩʘʥʥʳʭ ʩʬʝʨ, ʵʣʝʤʝʥʪʦʚ 

ʚʧʠʩʘʥʥʳʭ ʠ ʦʧʠʩʘʥʥʳʭ ʮʠʣʠʥʜʨʦʚ ʠ ʢʦʥʫʩʦʚ. ɼʣʷ ʦʙʣʝʛʯʝʥʠʷ 

ʥʘʭʦʞʜʝʥʠʷ ʨʝʰʝʥʠʡ ʚʩʝ ʟʘʜʘʯʠ ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ ʨʠʩʫʥʢʘʤʠ, ʥʘ 

ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʧʨʦʠʟʚʦʜʠʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʧʦʩʪʨʦʝʥʠʷ.  

ʅʘʣʠʯʠʝ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʨʠʩʫʥʢʦʚ ʥʘ ʢʦʤʙʠʥʘʮʠʠ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʬʠʛʫʨ ʚʦʩʧʦʣʥʷʝʪ ʷʚʥʳʡ ʥʝʜʦʩʪʘʪʦʢ ʪʘʢʠʭ ʨʠʩʫʥʢʦʚ 

ʚ ʫʯʝʙʥʠʢʘʭ ʠ ʟʘʜʘʯʥʠʢʘʭ ʧʦ ʛʝʦʤʝʪʨʠʠ. 

ʇʨʝʜʣʘʛʘʝʤʳʝ ʟʘʜʘʯʠ ʥʝ ʪʦʣʴʢʦ ʨʘʟʚʠʚʘʶʪ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ, ʥʦ ʠ ʣʝʞʘʪ ʚ ʦʩʥʦʚʝ ʨʝʰʝʥʠʷ ʤʥʦʛʠʭ ʜʨʫʛʠʭ ʟʘʜʘʯ ʥʘ 

ʚʳʯʠʩʣʝʥʠʝ ʧʣʦʱʘʜʝʡ ʠ ʦʙʲʝʤʦʚ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʬʠʛʫʨ, ʧʦʟʚʦʣʷʶʪ 

ʩʬʦʨʤʠʨʦʚʘʪʴ ʠ ʦʪʨʘʙʦʪʘʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʥʘʚʳʢʠ ʨʝʰʝʥʠʷ ʵʪʠʭ ʟʘʜʘʯ. 

ʆʪ ʪʦʛʦ, ʢʘʢ ɺʳ ʥʘʫʯʠʪʝʩʴ ʨʝʰʘʪʴ ʵʪʠ ʙʘʟʦʚʳʝ ʟʘʜʘʯʠ, ʚʦ ʤʥʦʛʦʤ 

ʟʘʚʠʩʠʪ ʫʩʧʝʰʥʦʩʪʴ ʨʝʰʝʥʠʷ ʤʥʦʛʠʭ ʜʨʫʛʠʭ ʟʘʜʘʯ. 

ɺ ʥʘʯʘʣʝ ʢʘʞʜʦʛʦ ʨʘʟʜʝʣʘ ʧʦʤʝʱʝʥ ʥʝʦʙʭʦʜʠʤʳʡ ʪʝʦʨʝʪʠʯʝʩʢʠʡ 

ʤʘʪʝʨʠʘʣ.  

ɺ ʢʦʥʮʝ ʢʥʠʛʠ ʧʦʤʝʱʝʥʳ ʦʪʚʝʪʳ ʠ ʨʝʰʝʥʠʷ ʢʦ ʚʩʝʤ ʟʘʜʘʯʘʤ. 

ʆʜʥʘʢʦ ʥʝ ʩʧʝʰʠʪʝ ʩʤʦʪʨʝʪʴ ʦʪʚʝʪ. ɺʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʛʦ, ʫʜʘʣʦʩʴ 

ɺʘʤ ʨʝʰʠʪʴ ʟʘʜʘʯʫ ʠʣʠ ʥʝʪ, ʙʦʣʴʰʫʶ ʧʦʣʴʟʫ ʜʣʷ ʨʘʟʚʠʪʠʷ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦʢʘʟʳʚʘʶʪ ʨʘʟʤʳʰʣʝʥʠʷ ʥʘʜ 

ʟʘʜʘʯʝʡ, ʘʥʘʣʠʟ ʝʝ ʫʩʣʦʚʠʷ, ʧʨʦʚʝʜʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʧʦʩʪʨʦʝʥʠʡ, 

ʚʳʷʩʥʝʥʠʝ ʚʟʘʠʤʥʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʤʥʦʛʦʛʨʘʥʥʠʢʦʚ ʠ ʢʨʫʛʣʳʭ ʪʝʣ, 

ʫʢʘʟʘʥʥʳʭ ʚ ʫʩʣʦʚʠʠ ʟʘʜʘʯʠ, ʠ ʜʘʞʝ ʧʨʦʩʪʦ ʨʘʟʛʣʷʜʳʚʘʥʠʝ ʨʠʩʫʥʢʘ. 
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ɺ ʢʘʯʝʩʪʚʝ ʫʯʝʙʥʠʢʘ ʧʦ ʛʝʦʤʝʪʨʠʠ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ ʢ ɽɻʕ 

ʨʝʢʦʤʝʥʜʫʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʫʯʝʙʥʠʢ: 

ʉʤʠʨʥʦʚʘ ʀ.ʄ., ʉʤʠʨʥʦʚ ɺ.ɸ. ɻʝʦʤʝʪʨʠʷ 10-11 ʢʣ.: ʋʯʝʙʥʠʢ ʜʣʷ 

ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ. ï ʄ.: ʄʥʝʤʦʟʠʥʘ, 2006. 
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Ä 1. ɺʇʀʉɸʅʅʓɽ ʀ ʆʇʀʉɸʅʅʓɽ ʎʀʃʀʅɼʈʓ 

ʉʬʝʨʘ ʥʘʟʳʚʘʝʪʩʷ ʚʧʠʩʘʥʥʦʡ ʚ ʮʠʣʠʥʜʨ, ʝʩʣʠ ʦʥʘ ʢʘʩʘʝʪʩʷ ʝʛʦ 

ʦʩʥʦʚʘʥʠʡ ʠ ʙʦʢʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ (ʢʘʩʘʝʪʩʷ ʢʘʞʜʦʡ ʦʙʨʘʟʫʶʱʝʡ). ʇʨʠ 

ʵʪʦʤ ʮʠʣʠʥʜʨ ʥʘʟʳʚʘʝʪʩʷ ʦʧʠʩʘʥʥʳʤ ʦʢʦʣʦ ʩʬʝʨʳ. 

 

 
 

ɺ ʮʠʣʠʥʜʨ ʤʦʞʥʦ ʚʧʠʩʘʪʴ ʩʬʝʨʫ, ʝʩʣʠ ʚʳʩʦʪʘ ʮʠʣʠʥʜʨʘ ʨʘʚʥʘ 

ʜʠʘʤʝʪʨʫ ʝʛʦ ʦʩʥʦʚʘʥʠʷ. ɽʝ ʮʝʥʪʨʦʤ ʙʫʜʝʪ ʪʦʯʢʘ O, ʷʚʣʷʶʱʘʷʩʷ ʩʝʨʝʜʠʥʦʡ 

ʦʪʨʝʟʢʘ, ʩʦʝʜʠʥʷʶʱʝʛʦ ʮʝʥʪʨʳ ʦʩʥʦʚʘʥʠʡ O1 ʠ O2 ʮʠʣʠʥʜʨʘ. ʈʘʜʠʫʩ ʩʬʝʨʳ 

R ʙʫʜʝʪ ʨʘʚʝʥ ʨʘʜʠʫʩʫ ʦʢʨʫʞʥʦʩʪʠ ʦʩʥʦʚʘʥʠʷ ʮʠʣʠʥʜʨʘ.  

ʎʠʣʠʥʜʨ ʥʘʟʳʚʘʝʪʩʷ ʚʧʠʩʘʥʥʳʤ ʚ ʩʬʝʨʫ, ʝʩʣʠ ʦʢʨʫʞʥʦʩʪʠ ʦʩʥʦʚʘʥʠʡ 

ʮʠʣʠʥʜʨʘ ʣʝʞʘʪ ʥʘ ʩʬʝʨʝ. ʇʨʠ ʵʪʦʤ ʩʬʝʨʘ ʥʘʟʳʚʘʝʪʩʷ ʦʧʠʩʘʥʥʦʡ ʦʢʦʣʦ 

ʮʠʣʠʥʜʨʘ. 

 
 

ʆʢʦʣʦ ʣʶʙʦʛʦ ʮʠʣʠʥʜʨʘ ʤʦʞʥʦ ʦʧʠʩʘʪʴ ʩʬʝʨʫ. ɽʝ ʮʝʥʪʨʦʤ ʙʫʜʝʪ 

ʪʦʯʢʘ O, ʷʚʣʷʶʱʘʷʩʷ ʩʝʨʝʜʠʥʦʡ ʦʪʨʝʟʢʘ, ʩʦʝʜʠʥʷʶʱʝʛʦ ʮʝʥʪʨʳ ʦʩʥʦʚʘʥʠʡ 

O1 ʠ O2 ʮʠʣʠʥʜʨʘ. ʈʘʜʠʫʩ ʩʬʝʨʳ R ʚʳʯʠʩʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ 
2

2 ,
2

h
R r

å õ
= +æ ö
ç ÷

 

ʛʜʝ h ï ʚʳʩʦʪʘ ʮʠʣʠʥʜʨʘ, r ï ʨʘʜʠʫʩ ʦʢʨʫʞʥʦʩʪʠ ʦʩʥʦʚʘʥʠʷ. 
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ʇʨʠʟʤʘ ʥʘʟʳʚʘʝʪʩʷ ʚʧʠʩʘʥʥʦʡ ʚ ʮʠʣʠʥʜʨ, ʝʩʣʠ ʝʝ ʦʩʥʦʚʘʥʠʷ ʚʧʠʩʘʥʳ ʚ 

ʦʩʥʦʚʘʥʠʷ ʮʠʣʠʥʜʨʘ. ʇʨʠ ʵʪʦʤ ʮʠʣʠʥʜʨ ʥʘʟʳʚʘʝʪʩʷ ʦʧʠʩʘʥʥʳʤ ʦʢʦʣʦ 

ʧʨʠʟʤʳ. 

 
 

ʆʢʦʣʦ ʧʨʷʤʦʡ ʧʨʠʟʤʳ ʤʦʞʥʦ ʦʧʠʩʘʪʴ ʮʠʣʠʥʜʨ, ʝʩʣʠ ʦʢʦʣʦ ʝʝ 

ʦʩʥʦʚʘʥʠʡ ʤʦʞʥʦ ʦʧʠʩʘʪʴ ʦʢʨʫʞʥʦʩʪʠ. ʈʘʜʠʫʩ ʦʩʥʦʚʘʥʠʷ ʮʠʣʠʥʜʨʘ ʨʘʚʝʥ 

ʨʘʜʠʫʩʫ ʦʢʨʫʞʥʦʩʪʠ, ʦʧʠʩʘʥʥʦʡ ʦʢʦʣʦ ʦʩʥʦʚʘʥʠʷ ʧʨʠʟʤʳ. ɺʳʩʦʪʘ 

ʮʠʣʠʥʜʨʘ ʨʘʚʥʘ ʚʳʩʦʪʝ ʧʨʠʟʤʳ. 

ʇʨʠʟʤʘ ʥʘʟʳʚʘʝʪʩʷ ʦʧʠʩʘʥʥʦʡ ʦʢʦʣʦ ʮʠʣʠʥʜʨʘ, ʝʩʣʠ ʝʝ ʦʩʥʦʚʘʥʠʷ 

ʦʧʠʩʘʥʳ ʦʢʦʣʦ ʦʩʥʦʚʘʥʠʡ ʮʠʣʠʥʜʨʘ. ʇʨʠ ʵʪʦʤ ʮʠʣʠʥʜʨ ʥʘʟʳʚʘʝʪʩʷ 

ʚʧʠʩʘʥʥʳʤ ʚ ʧʨʠʟʤʫ. 

 
 

ɺ ʧʨʷʤʫʶ ʧʨʠʟʤʫ ʤʦʞʥʦ ʚʧʠʩʘʪʴ ʮʠʣʠʥʜʨ ʪʦʛʜʘ ʠ ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ 

ʚ ʝʝ ʦʩʥʦʚʘʥʠʝ ʤʦʞʥʦ ʚʧʠʩʘʪʴ ʦʢʨʫʞʥʦʩʪʴ. ʈʘʜʠʫʩ ʦʩʥʦʚʘʥʠʷ ʮʠʣʠʥʜʨʘ 

ʨʘʚʝʥ ʨʘʜʠʫʩʫ ʦʢʨʫʞʥʦʩʪʠ, ʚʧʠʩʘʥʥʦʡ ʚ ʦʩʥʦʚʘʥʠʝ ʧʨʠʟʤʳ. ɺʳʩʦʪʘ 

ʮʠʣʠʥʜʨʘ ʨʘʚʥʘ ʚʳʩʦʪʝ ʧʨʠʟʤʳ. 
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ɿʘʜʘʯʠ 

1. ɺ ʮʠʣʠʥʜʨ ʚʳʩʦʪʳ 2 ʚʧʠʩʘʥʘ ʩʬʝʨʘ. ʅʘʡʜʠʪʝ ʝʝ ʨʘʜʠʫʩ. 
 

 
 

2. ɺ ʮʠʣʠʥʜʨ ʚʧʠʩʘʥʘ ʩʬʝʨʘ ʨʘʜʠʫʩʘ 1. ʅʘʡʜʠʪʝ ʚʳʩʦʪʫ ʮʠʣʠʥʜʨʘ. 

 

 
 

3. ʈʘʜʠʫʩ ʦʩʥʦʚʘʥʠʷ ʮʠʣʠʥʜʨʘ ʨʘʚʝʥ 2. ʂʘʢʦʡ ʜʦʣʞʥʘ ʙʳʪʴ 

ʚʳʩʦʪʘ ʮʠʣʠʥʜʨʘ, ʯʪʦʙʳ ʚ ʥʝʛʦ ʤʦʞʥʦ ʙʳʣʦ ʚʧʠʩʘʪʴ ʩʬʝʨʫ? 
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4. ɺʳʩʦʪʘ ʮʠʣʠʥʜʨʘ ʨʘʚʥʘ 2. ʂʘʢʠʤ ʜʦʣʞʝʥ ʙʳʪʴ ʨʘʜʠʫʩ ʝʛʦ 

ʦʩʥʦʚʘʥʠʷ, ʯʪʦʙʳ ʚ ʮʠʣʠʥʜʨ ʤʦʞʥʦ ʙʳʣʦ ʚʧʠʩʘʪʴ ʩʬʝʨʫ? 

 
 

5. ʆʩʝʚʳʤ ʩʝʯʝʥʠʝʤ ʮʠʣʠʥʜʨʘ ʷʚʣʷʝʪʩʷ ʧʨʷʤʦʫʛʦʣʴʥʠʢ ʩʦ 

ʩʪʦʨʦʥʘʤʠ 1 ʠ 2. ʄʦʞʥʦ ʣʠ ʚ ʵʪʦʪ ʮʠʣʠʥʜʨ ʚʧʠʩʘʪʴ ʩʬʝʨʫ? 

 
 

6. ʆʩʝʚʳʤ ʩʝʯʝʥʠʝʤ ʮʠʣʠʥʜʨʘ ʷʚʣʷʝʪʩʷ ʢʚʘʜʨʘʪ. ʄʦʞʥʦ ʣʠ ʚ 

ʵʪʦʪ ʮʠʣʠʥʜʨ ʚʧʠʩʘʪʴ ʩʬʝʨʫ? 
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7. ʄʦʞʥʦ ʣʠ ʚʧʠʩʘʪʴ ʩʬʝʨʫ ʚ ʮʠʣʠʥʜʨ, ʦʩʝʚʳʤ ʩʝʯʝʥʠʝʤ 

ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʨʦʤʙ.  

 

 
 

8. ʄʦʞʥʦ ʣʠ ʚʧʠʩʘʪʴ ʩʬʝʨʫ ʚ ʥʘʢʣʦʥʥʳʡ ʮʠʣʠʥʜʨ? 

 

 
 

9. ʇʝʨʠʤʝʪʨ ʦʩʝʚʦʛʦ ʩʝʯʝʥʠʷ ʮʠʣʠʥʜʨʘ, ʚ ʢʦʪʦʨʳʡ ʚʧʠʩʘʥʘ 

ʩʬʝʨʘ, ʨʘʚʝʥ 8 ʩʤ. ʅʘʡʜʠʪʝ ʨʘʜʠʫʩ ʩʬʝʨʳ. 
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 10. ʇʣʦʱʘʜʴ ʦʩʝʚʦʛʦ ʩʝʯʝʥʠʷ ʮʠʣʠʥʜʨʘ, ʚ ʢʦʪʦʨʳʡ ʚʧʠʩʘʥʘ ʩʬʝʨʘ, 

ʨʘʚʥʘ 4 ʩʤ
2
. ʅʘʡʜʠʪʝ ʜʠʘʤʝʪʨ ʩʬʝʨʳ. 

 

 
 

11. ʂʘʢʦʡ ʥʘʠʙʦʣʴʰʠʡ ʨʘʜʠʫʩ ʤʦʞʝʪ ʙʳʪʴ ʫ ʩʬʝʨʳ, ʧʦʤʝʱʘʶʱʝʡʩʷ 
ʚ ʮʠʣʠʥʜʨ, ʨʘʜʠʫʩ ʦʩʥʦʚʘʥʠʷ ʢʦʪʦʨʦʛʦ ʨʘʚʝʥ 2, ʠ ʚʳʩʦʪʘ 1. 

 

 
 

12. ʄʦʞʥʦ ʣʠ ʩʬʝʨʫ ʨʘʜʠʫʩʘ 1 ʧʦʤʝʩʪʠʪʴ ʚ ʥʘʢʣʦʥʥʳʡ ʮʠʣʠʥʜʨ, 

ʨʘʜʠʫʩ ʦʩʥʦʚʘʥʠʷ ʢʦʪʦʨʦʛʦ ʨʘʚʝʥ 1, ʘ ʙʦʢʦʚʦʝ ʨʝʙʨʦ ʨʘʚʥʦ 2 ʠ ʥʘʢʣʦʥʝʥʦ ʢ 

ʧʣʦʩʢʦʩʪʠ ʦʩʥʦʚʘʥʠʷ ʧʦʜ ʫʛʣʦʤ 60
ʦ
. 
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13.  ʂʘʢʦʡ ʥʘʠʙʦʣʴʰʠʡ ʨʘʜʠʫʩ ʤʦʞʝʪ ʙʳʪʴ ʫ ʩʬʝʨʳ, ʧʦʤʝʱʘʶʱʝʡʩʷ ʚ 

ʥʘʢʣʦʥʥʳʡ ʮʠʣʠʥʜʨ, ʨʘʜʠʫʩ ʦʩʥʦʚʘʥʠʷ ʢʦʪʦʨʦʛʦ ʨʘʚʝʥ 1, ʘ ʙʦʢʦʚʦʝ ʨʝʙʨʦ 

ʨʘʚʥʦ 2, ʠ ʥʘʢʣʦʥʝʥʦ ʢ ʧʣʦʩʢʦʩʪʠ ʦʩʥʦʚʘʥʠʷ ʧʦʜ ʫʛʣʦʤ 60
ʦ
. 

 

 
 

 14. ɼʠʘʛʦʥʘʣʴ ʦʩʝʚʦʛʦ ʩʝʯʝʥʠʷ ʮʠʣʠʥʜʨʘ ʨʘʚʥʘ 2. ʅʘʡʜʠʪʝ  ʨʘʜʠʫʩ 

ʩʬʝʨʳ, ʦʧʠʩʘʥʥʦʡ ʦʢʦʣʦ ʵʪʦʛʦ ʮʠʣʠʥʜʨʘ. 

 

 
15. ʆʢʦʣʦ ʮʠʣʠʥʜʨʘ ʚʳʩʦʪʳ 2 ʠ ʨʘʜʠʫʩʘ ʦʩʥʦʚʘʥʠʷ 1 ʦʧʠʩʘʥʘ ʩʬʝʨʘ. 

ʅʘʡʜʠʪʝ ʝʝ ʨʘʜʠʫʩ. 
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 16. ʆʢʦʣʦ ʮʠʣʠʥʜʨʘ, ʨʘʜʠʫʩ ʦʩʥʦʚʘʥʠʷ ʢʦʪʦʨʦʛʦ ʨʘʚʝʥ 1, ʦʧʠʩʘʥʘ 

ʩʬʝʨʘ ʨʘʜʠʫʩʘ 2. ʅʘʡʜʠʪʝ ʚʳʩʦʪʫ ʮʠʣʠʥʜʨʘ. 

 

 
 17. ʆʢʦʣʦ ʮʠʣʠʥʜʨʘ, ʚʳʩʦʪʘ ʢʦʪʦʨʦʛʦ ʨʘʚʥʘ 1, ʦʧʠʩʘʥʘ ʩʬʝʨʘ ʨʘʜʠʫʩʘ 

1. ʅʘʡʜʠʪʝ ʨʘʜʠʫʩ ʦʩʥʦʚʘʥʠʷ ʮʠʣʠʥʜʨʘ. 

 
  

18. ʅʘʡʜʠʪʝ ʥʘʠʤʝʥʴʰʠʡ ʨʘʜʠʫʩ ʩʬʝʨʳ, ʚ ʢʦʪʦʨʫʶ ʧʦʤʝʱʘʝʪʩʷ 

ʥʘʢʣʦʥʥʳʡ ʮʠʣʠʥʜʨ, ʨʘʜʠʫʩ ʦʩʥʦʚʘʥʠʷ ʢʦʪʦʨʦʛʦ ʨʘʚʝʥ 1, ʦʙʨʘʟʫʶʱʘʷ ʨʘʚʥʘ 

2 ʠ ʥʘʢʣʦʥʝʥʘ ʢ ʧʣʦʩʢʦʩʪʠ ʦʩʥʦʚʘʥʠʷ ʧʦʜ ʫʛʣʦʤ 60
ʦ
. 
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 19. ʄʦʞʥʦ ʣʠ ʚʧʠʩʘʪʴ ʮʠʣʠʥʜʨ ʚ ʥʘʢʣʦʥʥʫʶ ʧʨʠʟʤʫ? 

 
 

20. ɺ ʦʩʥʦʚʘʥʠʠ ʧʨʷʤʦʡ ʧʨʠʟʤʳ ʧʨʘʚʠʣʴʥʳʡ ʪʨʝʫʛʦʣʴʥʠʢ ʩʦ ʩʪʦʨʦʥʦʡ 

1. ʅʘʡʜʠʪʝ ʨʘʜʠʫʩ ʦʢʨʫʞʥʦʩʪʠ ʦʩʥʦʚʘʥʠʷ ʮʠʣʠʥʜʨʘ, ʚʧʠʩʘʥʥʦʛʦ ʚ ʵʪʫ 

ʧʨʠʟʤʫ. 

 
 

21. ɺ ʦʩʥʦʚʘʥʠʠ ʧʨʷʤʦʡ ʧʨʠʟʤʳ ʧʨʷʤʦʫʛʦʣʴʥʳʡ ʪʨʝʫʛʦʣʴʥʠʢ ʩ 

ʢʘʪʝʪʘʤʠ 6 ʠ 8. ʅʘʡʜʠʪʝ ʨʘʜʠʫʩ ʦʢʨʫʞʥʦʩʪʠ ʦʩʥʦʚʘʥʠʷ ʮʠʣʠʥʜʨʘ, 

ʚʧʠʩʘʥʥʦʛʦ ʚ ʵʪʫ ʧʨʠʟʤʫ. 
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22. ʅʘʡʜʠʪʝ ʨʘʜʠʫʩ ʦʢʨʫʞʥʦʩʪʠ ʦʩʥʦʚʘʥʠʷ ʮʠʣʠʥʜʨʘ, ʚʧʠʩʘʥʥʦʛʦ ʚ 

ʝʜʠʥʠʯʥʳʡ ʢʫʙ. 

 
 

23. ɺ ʧʨʘʚʠʣʴʥʫʶ ʰʝʩʪʠʫʛʦʣʴʥʫʶ ʧʨʠʟʤʫ, ʩʦ ʩʪʦʨʦʥʦʡ ʦʩʥʦʚʘʥʠʷ 1, 

ʚʧʠʩʘʥ ʮʠʣʠʥʜʨ. ʅʘʡʜʠʪʝ ʨʘʜʠʫʩ ʦʢʨʫʞʥʦʩʪʠ ʦʩʥʦʚʘʥʠʷ ʵʪʦʛʦ ʮʠʣʠʥʜʨʘ. 

 

 
24. ʄʦʞʥʦ ʣʠ ʦʧʠʩʘʪʴ ʮʠʣʠʥʜʨ ʦʢʦʣʦ ʥʘʢʣʦʥʥʦʡ ʧʨʠʟʤʳ? 
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 25. ɺ ʦʩʥʦʚʘʥʠʠ ʧʨʷʤʦʡ ʧʨʠʟʤʳ ʧʨʘʚʠʣʴʥʳʡ ʪʨʝʫʛʦʣʴʥʠʢ ʩʦ ʩʪʦʨʦʥʦʡ 

1. ʅʘʡʜʠʪʝ ʨʘʜʠʫʩ ʦʢʨʫʞʥʦʩʪʠ ʦʩʥʦʚʘʥʠʷ ʮʠʣʠʥʜʨʘ, ʦʧʠʩʘʥʥʦʛʦ ʦʢʦʣʦ ʵʪʦʡ 

ʧʨʠʟʤʳ. 

 
 

 26. ɺ ʦʩʥʦʚʘʥʠʠ ʧʨʷʤʦʡ ʧʨʠʟʤʳ ʧʨʷʤʦʫʛʦʣʴʥʳʡ ʪʨʝʫʛʦʣʴʥʠʢ ʩ 

ʢʘʪʝʪʘʤʠ 6 ʠ 8. ʅʘʡʜʠʪʝ ʨʘʜʠʫʩ ʦʢʨʫʞʥʦʩʪʠ ʦʩʥʦʚʘʥʠʷ ʮʠʣʠʥʜʨʘ, 

ʦʧʠʩʘʥʥʦʛʦ ʦʢʦʣʦ ʵʪʦʡ ʧʨʠʟʤʳ. 

 
 

 27. ɺ ʦʩʥʦʚʘʥʠʠ ʧʨʷʤʦʡ ʧʨʠʟʤʳ ʢʚʘʜʨʘʪ ʩʦ ʩʪʦʨʦʥʦʡ 1. ʅʘʡʜʠʪʝ 

ʨʘʜʠʫʩ ʦʢʨʫʞʥʦʩʪʠ ʦʩʥʦʚʘʥʠʷ ʮʠʣʠʥʜʨʘ, ʦʧʠʩʘʥʥʦʛʦ ʦʢʦʣʦ ʵʪʦʡ ʧʨʠʟʤʳ. 
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28. ʆʢʦʣʦ ʧʨʘʚʠʣʴʥʦʡ ʰʝʩʪʠʫʛʦʣʴʥʦʡ ʧʨʠʟʤʳ, ʩʦ ʩʪʦʨʦʥʦʡ ʦʩʥʦʚʘʥʠʷ 

1, ʦʧʠʩʘʥ ʮʠʣʠʥʜʨ. ʅʘʡʜʠʪʝ ʨʘʜʠʫʩ ʦʢʨʫʞʥʦʩʪʠ ʦʩʥʦʚʘʥʠʷ ʵʪʦʛʦ ʮʠʣʠʥʜʨʘ. 

 
 

 29.  ʆʢʦʣʦ ʝʜʠʥʠʯʥʦʛʦ ʪʝʪʨʘʵʜʨʘ ʦʧʠʩʘʥ ʮʠʣʠʥʜʨ ʪʘʢ, ʯʪʦ ʚʝʨʰʠʥʳ 

ʪʝʪʨʘʵʜʨʘ ʧʨʠʥʘʜʣʝʞʘʪ ʦʢʨʫʞʥʦʩʪʷʤ ʦʩʥʦʚʘʥʠʡ ʮʠʣʠʥʜʨʘ. ʅʘʡʜʠʪʝ ʨʘʜʠʫʩ 

ʦʩʥʦʚʘʥʠʷ ʠ ʚʳʩʦʪʫ ʮʠʣʠʥʜʨʘ. 

 
 30. ʆʢʦʣʦ ʝʜʠʥʠʯʥʦʛʦ ʦʢʪʘʵʜʨʘ ʦʧʠʩʘʥ ʮʠʣʠʥʜʨ ʪʘʢ, ʯʪʦ ʜʚʝ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʝ ʚʝʨʰʠʥʳ ʦʢʪʘʵʜʨʘ ʥʘʭʦʜʷʪʩʷ ʚ ʮʝʥʪʨʘʭ ʦʩʥʦʚʘʥʠʡ 

ʮʠʣʠʥʜʨʘ, ʘ ʦʩʪʘʣʴʥʳʝ ʚʝʨʰʠʥʳ ʧʨʠʥʘʜʣʝʞʘʪ ʙʦʢʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʮʠʣʠʥʜʨʘ. ʅʘʡʜʠʪʝ ʨʘʜʠʫʩ ʦʩʥʦʚʘʥʠʷ ʠ ʚʳʩʦʪʫ ʮʠʣʠʥʜʨʘ. 

 
 



 16 

Ä 2. ɺʇʀʉɸʅʅʓɽ ʀ ʆʇʀʉɸʅʅʓɽ ʂʆʅʋʉʓ 

ʇʠʨʘʤʠʜʘ ʥʘʟʳʚʘʝʪʩʷ ʚʧʠʩʘʥʥʦʡ ʚ ʢʦʥʫʩ, ʝʩʣʠ ʝʝ ʦʩʥʦʚʘʥʠʝ ʚʧʠʩʘʥʦ ʚ 

ʦʩʥʦʚʘʥʠʝ ʢʦʥʫʩʘ, ʘ ʚʝʨʰʠʥʘ ʩʦʚʧʘʜʘʝʪ ʩ ʚʝʨʰʠʥʦʡ ʢʦʥʫʩʘ. ʇʨʠ ʵʪʦʤ ʢʦʥʫʩ 

ʥʘʟʳʚʘʝʪʩʷ ʦʧʠʩʘʥʥʳʤ ʦʢʦʣʦ ʧʠʨʘʤʠʜʳ. 

 ʆʢʦʣʦ ʧʠʨʘʤʠʜʳ ʤʦʞʥʦ ʦʧʠʩʘʪʴ ʢʦʥʫʩ ʪʦʛʜʘ ʠ ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ 

ʦʢʦʣʦ ʝʝ ʦʩʥʦʚʘʥʠʷ ʤʦʞʥʦ ʦʧʠʩʘʪʴ ʦʢʨʫʞʥʦʩʪʴ. 

 
 

ʇʠʨʘʤʠʜʘ ʥʘʟʳʚʘʝʪʩʷ ʦʧʠʩʘʥʥʦʡ ʦʢʦʣʦ ʢʦʥʫʩʘ, ʝʩʣʠ ʝʝ ʦʩʥʦʚʘʥʠʝ 

ʦʧʠʩʘʥʦ ʦʢʦʣʦ ʦʩʥʦʚʘʥʠʷ ʢʦʥʫʩʘ, ʘ ʚʝʨʰʠʥʘ ʩʦʚʧʘʜʘʝʪ ʩ ʚʝʨʰʠʥʦʡ ʢʦʥʫʩʘ. 

ʇʨʠ ʵʪʦʤ ʢʦʥʫʩ ʥʘʟʳʚʘʝʪʩʷ ʚʧʠʩʘʥʥʳʤ ʚ ʧʠʨʘʤʠʜʫ.  

 ɺ ʧʠʨʘʤʠʜʫ ʤʦʞʥʦ ʚʧʠʩʘʪʴ ʢʦʥʫʩ ʪʦʛʜʘ ʠ ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ ʚ ʝʝ  

ʦʩʥʦʚʘʥʠʝ ʤʦʞʥʦ ʚʧʠʩʘʪʴ ʦʢʨʫʞʥʦʩʪʴ. 

 

 
 

ʉʬʝʨʘ ʥʘʟʳʚʘʝʪʩʷ ʚʧʠʩʘʥʥʦʡ ʚ ʢʦʥʫʩ, ʝʩʣʠ ʦʥʘ ʢʘʩʘʝʪʩʷ ʝʛʦ ʦʩʥʦʚʘʥʠʷ 

ʠ ʙʦʢʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ (ʢʘʩʘʝʪʩʷ ʢʘʞʜʦʡ ʦʙʨʘʟʫʶʱʝʡ). ʇʨʠ ʵʪʦʤ ʢʦʥʫʩ 

ʥʘʟʳʚʘʝʪʩʷ ʦʧʠʩʘʥʥʳʤ ʦʢʦʣʦ ʩʬʝʨʳ. 
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ɺ ʣʶʙʦʡ ʢʦʥʫʩ (ʧʨʷʤʦʡ, ʢʨʫʛʦʚʦʡ) ʤʦʞʥʦ ʚʧʠʩʘʪʴ ʩʬʝʨʫ. ɽʝ ʮʝʥʪʨ 

ʥʘʭʦʜʠʪʩʷ ʥʘ ʚʳʩʦʪʝ ʢʦʥʫʩʘ, ʘ ʨʘʜʠʫʩ ʨʘʚʝʥ ʨʘʜʠʫʩʫ ʦʢʨʫʞʥʦʩʪʠ, ʚʧʠʩʘʥʥʦʡ 

ʚ ʪʨʝʫʛʦʣʴʥʠʢ, ʷʚʣʷʶʱʠʡʩʷ ʦʩʝʚʳʤ ʩʝʯʝʥʠʝʤ ʢʦʥʫʩʘ. 

 
 ʅʘʧʦʤʥʠʤ, ʯʪʦ ʨʘʜʠʫʩ r ʦʢʨʫʞʥʦʩʪʠ, ʚʧʠʩʘʥʥʳʡ ʚ ʪʨʝʫʛʦʣʴʥʠʢ, 

ʥʘʭʦʜʠʪʩʷ ʧʦ ʬʦʨʤʫʣʝ 

,
S

r
p
=  

ʛʜʝ S ï ʧʣʦʱʘʜʴ, p ï ʧʦʣʫʧʝʨʠʤʝʪʨ ʪʨʝʫʛʦʣʴʥʠʢʘ. 

ʉʬʝʨʘ ʥʘʟʳʚʘʝʪʩʷ ʚʧʠʩʘʥʥʦʡ ʚ ʫʩʝʯʝʥʥʳʡ ʢʦʥʫʩ, ʝʩʣʠ ʦʥʘ ʢʘʩʘʝʪʩʷ ʝʛʦ 

ʦʩʥʦʚʘʥʠʡ ʠ ʙʦʢʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ (ʢʘʩʘʝʪʩʷ ʢʘʞʜʦʡ ʦʙʨʘʟʫʶʱʝʡ). ʇʨʠ ʵʪʦʤ 

ʫʩʝʯʝʥʥʳʡ ʢʦʥʫʩ ʥʘʟʳʚʘʝʪʩʷ ʦʧʠʩʘʥʥʳʤ ʦʢʦʣʦ ʩʬʝʨʳ. 

 

 

 

 ɺ ʫʩʝʯʝʥʥʳʡ ʢʦʥʫʩ ʤʦʞʥʦ ʚʧʠʩʘʪʴ ʩʬʝʨʫ, ʝʩʣʠ ʚ ʝʛʦ ʦʩʝʚʦʝ ʩʝʯʝʥʠʝ 

ʤʦʞʥʦ ʚʧʠʩʘʪʴ ʦʢʨʫʞʥʦʩʪʴ. ʈʘʜʠʫʩ ʵʪʦʡ ʦʢʨʫʞʥʦʩʪʠ ʙʫʜʝʪ ʨʘʚʝʥ ʨʘʜʠʫʩʫ 

ʚʧʠʩʘʥʥʦʡ ʩʬʝʨʳ. 
ʉʬʝʨʘ ʥʘʟʳʚʘʝʪʩʷ ʦʧʠʩʘʥʥʦʡ ʦʢʦʣʦ ʢʦʥʫʩʘ, ʝʩʣʠ ʚʝʨʰʠʥʘ ʠ 

ʦʢʨʫʞʥʦʩʪʴ ʦʩʥʦʚʘʥʠʷ ʢʦʥʫʩʘ ʣʝʞʘʪ ʥʘ ʩʬʝʨʝ. ʇʨʠ ʵʪʦʤ ʢʦʥʫʩ ʥʘʟʳʚʘʝʪʩʷ 

ʚʧʠʩʘʥʥʳʤ ʚ ʩʬʝʨʫ.  
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ʆʢʦʣʦ ʣʶʙʦʛʦ ʢʦʥʫʩʘ (ʧʨʷʤʦʛʦ, ʢʨʫʛʦʚʦʛʦ) ʤʦʞʥʦ ʦʧʠʩʘʪʴ ʩʬʝʨʫ. ɽʝ 

ʮʝʥʪʨ ʥʘʭʦʜʠʪʩʷ ʥʘ ʚʳʩʦʪʝ ʢʦʥʫʩʘ, ʘ ʨʘʜʠʫʩ ʨʘʚʝʥ ʨʘʜʠʫʩʫ ʦʢʨʫʞʥʦʩʪʠ, 

ʦʧʠʩʘʥʥʦʡ ʦʢʦʣʦ ʪʨʝʫʛʦʣʴʥʠʢʘ, ʷʚʣʷʶʱʠʤʩʷ ʦʩʝʚʳʤ ʩʝʯʝʥʠʝʤ ʢʦʥʫʩʘ. 

 

 

ʅʘʧʦʤʥʠʤ, ʯʪʦ ʨʘʜʠʫʩ R ʦʢʨʫʞʥʦʩʪʠ, ʦʧʠʩʘʥʥʦʡ ʦʢʦʣʦ ʪʨʝʫʛʦʣʴʥʠʢʘ, 

ʥʘʭʦʜʠʪʩʷ ʧʦ ʬʦʨʤʫʣʝ 

,
4

abc
R

S
=  

ʛʜʝ S ï ʧʣʦʱʘʜʴ, a, b, c ï ʩʪʦʨʦʥʳ ʪʨʝʫʛʦʣʴʥʠʢʘ. 

ʉʬʝʨʘ ʥʘʟʳʚʘʝʪʩʷ ʦʧʠʩʘʥʥʦʡ ʦʢʦʣʦ ʫʩʝʯʝʥʥʦʛʦ ʢʦʥʫʩʘ, ʝʩʣʠ  

ʦʢʨʫʞʥʦʩʪʠ ʦʩʥʦʚʘʥʠʡ ʫʩʝʯʝʥʥʦʛʦ ʢʦʥʫʩʘ ʣʝʞʘʪ ʥʘ ʩʬʝʨʝ. ʇʨʠ ʵʪʦʤ 

ʫʩʝʯʝʥʥʳʡ ʢʦʥʫʩ ʥʘʟʳʚʘʝʪʩʷ ʚʧʠʩʘʥʥʳʤ ʚ ʩʬʝʨʫ. 

 
ʆʢʦʣʦ ʫʩʝʯʝʥʥʦʛʦ ʢʦʥʫʩʘ ʤʦʞʥʦ ʦʧʠʩʘʪʴ ʩʬʝʨʫ, ʝʩʣʠ ʦʢʦʣʦ ʝʛʦ 

ʦʩʝʚʦʛʦ ʩʝʯʝʥʠʷ ʤʦʞʥʦ ʦʧʠʩʘʪʴ ʦʢʨʫʞʥʦʩʪʴ. ʈʘʜʠʫʩ ʵʪʦʡ ʦʢʨʫʞʥʦʩʪʠ ʙʫʜʝʪ 

ʨʘʚʝʥ ʨʘʜʠʫʩʫ ʦʧʠʩʘʥʥʦʡ ʩʬʝʨʳ. 
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ɿʘʜʘʯʠ 

 1. ʅʘʡʜʠʪʝ ʩʪʦʨʦʥʫ ʦʩʥʦʚʘʥʠʷ ʧʨʘʚʠʣʴʥʦʡ ʪʨʝʫʛʦʣʴʥʦʡ ʧʠʨʘʤʠʜʳ, 

ʚʧʠʩʘʥʥʦʡ ʚ ʢʦʥʫʩ, ʨʘʜʠʫʩ ʦʩʥʦʚʘʥʠʷ ʢʦʪʦʨʦʛʦ ʨʘʚʝʥ 1.  

 
2. ʅʘʡʜʠʪʝ ʩʪʦʨʦʥʫ ʦʩʥʦʚʘʥʠʷ ʧʨʘʚʠʣʴʥʦʡ ʯʝʪʳʨʝʭʫʛʦʣʴʥʦʡ 

ʧʠʨʘʤʠʜʳ, ʚʧʠʩʘʥʥʦʡ ʚ ʢʦʥʫʩ, ʨʘʜʠʫʩ ʦʩʥʦʚʘʥʠʷ ʢʦʪʦʨʦʛʦ ʨʘʚʝʥ 1.  

 
 3. ʅʘʡʜʠʪʝ ʩʪʦʨʦʥʫ ʦʩʥʦʚʘʥʠʷ ʧʨʘʚʠʣʴʥʦʡ ʰʝʩʪʠʫʛʦʣʴʥʦʡ ʧʠʨʘʤʠʜʳ, 

ʚʧʠʩʘʥʥʦʡ ʚ ʢʦʥʫʩ, ʨʘʜʠʫʩ ʦʩʥʦʚʘʥʠʷ ʢʦʪʦʨʦʛʦ ʨʘʚʝʥ 1.  
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4. ʅʘʡʜʠʪʝ ʩʪʦʨʦʥʫ ʦʩʥʦʚʘʥʠʷ ʧʨʘʚʠʣʴʥʦʡ ʪʨʝʫʛʦʣʴʥʦʡ ʧʠʨʘʤʠʜʳ, 

ʦʧʠʩʘʥʥʦʡ ʦʢʦʣʦ ʢʦʥʫʩʘ, ʨʘʜʠʫʩ ʦʩʥʦʚʘʥʠʷ ʢʦʪʦʨʦʛʦ ʨʘʚʝʥ 1.  

 
 5. ʅʘʡʜʠʪʝ ʩʪʦʨʦʥʫ ʦʩʥʦʚʘʥʠʷ ʧʨʘʚʠʣʴʥʦʡ ʯʝʪʳʨʝʭʫʛʦʣʴʥʦʡ 

ʧʠʨʘʤʠʜʳ, ʦʧʠʩʘʥʥʦʡ ʦʢʦʣʦ ʢʦʥʫʩʘ, ʨʘʜʠʫʩ ʦʩʥʦʚʘʥʠʷ ʢʦʪʦʨʦʛʦ ʨʘʚʝʥ 1.  

 
6. ʅʘʡʜʠʪʝ ʩʪʦʨʦʥʫ ʦʩʥʦʚʘʥʠʷ ʧʨʘʚʠʣʴʥʦʡ ʰʝʩʪʠʫʛʦʣʴʥʦʡ ʧʠʨʘʤʠʜʳ, 

ʦʧʠʩʘʥʥʦʡ ʦʢʦʣʦ ʢʦʥʫʩʘ, ʨʘʜʠʫʩ ʦʩʥʦʚʘʥʠʷ ʢʦʪʦʨʦʛʦ ʨʘʚʝʥ 1.  
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7. ɺ ʢʦʥʫʩ, ʨʘʜʠʫʩ ʦʩʥʦʚʘʥʠʷ ʢʦʪʦʨʦʛʦ ʨʘʚʝʥ 1, ʘ ʦʙʨʘʟʫʶʱʘʷ ʨʘʚʥʘ 2, 

ʚʧʠʩʘʥʘ ʩʬʝʨʘ. ʅʘʡʜʠʪʝ ʝʝ ʨʘʜʠʫʩ. 

 
 8. ɺ ʢʦʥʫʩ, ʨʘʜʠʫʩ ʦʩʥʦʚʘʥʠʷ ʢʦʪʦʨʦʛʦ ʨʘʚʝʥ 2, ʚʧʠʩʘʥʘ ʩʬʝʨʘ ʨʘʜʠʫʩʘ 

1. ʅʘʡʜʠʪʝ ʚʳʩʦʪʫ ʢʦʥʫʩʘ. 

 
 9. ʈʘʜʠʫʩ ʦʩʥʦʚʘʥʠʷ ʢʦʥʫʩʘ ʨʘʚʝʥ 1. ʆʙʨʘʟʫʶʱʘʷ ʥʘʢʣʦʥʝʥʘ ʢ 

ʧʣʦʩʢʦʩʪʠ ʦʩʥʦʚʘʥʠʷ ʧʦʜ ʫʛʣʦʤ 45
ʦ
. ʅʘʡʜʠʪʝ ʨʘʜʠʫʩ ʚʧʠʩʘʥʥʦʡ ʩʬʝʨʳ. 
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 10. ɺʳʩʦʪʘ ʢʦʥʫʩʘ ʨʘʚʥʘ 8, ʦʙʨʘʟʫʶʱʘʷ 10. ʅʘʡʜʠʪʝ ʨʘʜʠʫʩ ʚʧʠʩʘʥʥʦʡ 

ʩʬʝʨʳ. 

 
11. ʄʦʞʥʦ ʣʠ ʚʧʠʩʘʪʴ ʩʬʝʨʫ ʚ ʥʘʢʣʦʥʥʳʡ ʢʦʥʫʩ? 

 
 12. ɺ ʫʩʝʯʝʥʥʳʡ ʢʦʥʫʩ, ʨʘʜʠʫʩʳ ʦʩʥʦʚʘʥʠʡ ʢʦʪʦʨʦʛʦ ʨʘʚʥʳ 2 ʠ 1, 

ʚʧʠʩʘʥʘ ʩʬʝʨʘ. ʅʘʡʜʠʪʝ ʨʘʜʠʫʩ ʩʬʝʨʳ ʠ ʚʳʩʦʪʫ ʫʩʝʯʝʥʥʦʛʦ ʢʦʥʫʩʘ. 
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13. ɺ ʫʩʝʯʝʥʥʳʡ ʢʦʥʫʩ, ʨʘʜʠʫʩ ʦʜʥʦʛʦ ʦʩʥʦʚʘʥʠʷ ʢʦʪʦʨʦʛʦ ʨʘʚʝʥ 2, 

ʚʧʠʩʘʥʘ ʩʬʝʨʘ ʨʘʜʠʫʩʘ 1. ʅʘʡʜʠʪʝ ʨʘʜʠʫʩ ʚʪʦʨʦʛʦ ʦʩʥʦʚʘʥʠʷ. 

 
 14. ɺ ʫʩʝʯʝʥʥʦʤ ʢʦʥʫʩʝ ʨʘʜʠʫʩ ʙʦʣʴʰʝʛʦ ʦʩʥʦʚʘʥʠʷ ʨʘʚʝʥ 2, 

ʦʙʨʘʟʫʶʱʘʷ ʥʘʢʣʦʥʝʥʘ ʢ ʧʣʦʩʢʦʩʪʠ ʦʩʥʦʚʘʥʠʷ ʧʦʜ ʫʛʣʦʤ 60ʦ. ʅʘʡʜʠʪʝ 

ʨʘʜʠʫʩ ʚʧʠʩʘʥʥʦʡ ʩʬʝʨʳ. 

 
 15. ʆʙʨʘʟʫʶʱʘʷ ʫʩʝʯʝʥʥʦʛʦ ʢʦʥʫʩʘ ʨʘʚʥʘ 2, ʧʣʦʱʘʜʴ ʦʩʝʚʦʛʦ ʩʝʯʝʥʠʷ 

3. ʅʘʡʜʠʪʝ ʨʘʜʠʫʩ ʚʧʠʩʘʥʥʦʡ ʩʬʝʨʳ. 
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 16. ʄʦʞʥʦ ʣʠ ʚʧʠʩʘʪʴ ʩʬʝʨʫ ʚ ʫʩʝʯʝʥʥʳʡ ʥʘʢʣʦʥʥʳʡ ʢʦʥʫʩ. 

 
  

17. ʆʢʦʣʦ ʢʦʥʫʩʘ, ʨʘʜʠʫʩ ʦʩʥʦʚʘʥʠʷ ʢʦʪʦʨʦʛʦ ʨʘʚʝʥ 1, ʘ ʦʙʨʘʟʫʶʱʘʷ 

ʨʘʚʥʘ 2, ʦʧʠʩʘʥʘ ʩʬʝʨʘ. ʅʘʡʜʠʪʝ ʝʝ ʨʘʜʠʫʩ. 

 
  

18. ʆʢʦʣʦ ʢʦʥʫʩʘ, ʨʘʜʠʫʩ ʦʩʥʦʚʘʥʠʷ ʢʦʪʦʨʦʛʦ ʨʘʚʝʥ 4, ʦʧʠʩʘʥʘ ʩʬʝʨʘ 

ʨʘʜʠʫʩʘ 5. ʅʘʡʜʠʪʝ ʚʳʩʦʪʫ h ʢʦʥʫʩʘ. 
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 19. ʈʘʜʠʫʩ ʦʩʥʦʚʘʥʠʷ ʢʦʥʫʩʘ ʨʘʚʝʥ 1. ʆʙʨʘʟʫʶʱʘʷ ʥʘʢʣʦʥʝʥʘ ʢ 

ʧʣʦʩʢʦʩʪʠ ʦʩʥʦʚʘʥʠʷ ʧʦʜ ʫʛʣʦʤ 45
ʦ
. ʅʘʡʜʠʪʝ ʨʘʜʠʫʩ ʦʧʠʩʘʥʥʦʡ ʩʬʝʨʳ. 

 

 
  

20. ɺʳʩʦʪʘ ʢʦʥʫʩʘ ʨʘʚʥʘ 8, ʦʙʨʘʟʫʶʱʘʷ 10. ʅʘʡʜʠʪʝ ʨʘʜʠʫʩ ʦʧʠʩʘʥʥʦʡ 

ʩʬʝʨʳ. 

 
  

21. ʄʦʞʥʦ ʣʠ ʦʧʠʩʘʪʴ ʩʬʝʨʫ ʦʢʦʣʦ ʥʘʢʣʦʥʥʦʛʦ ʢʦʥʫʩʘ? 
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 22. ʆʢʦʣʦ ʫʩʝʯʝʥʥʦʛʦ ʢʦʥʫʩʘ, ʨʘʜʠʫʩʳ ʦʩʥʦʚʘʥʠʡ ʢʦʪʦʨʦʛʦ ʨʘʚʥʳ 2 ʠ 

1, ʘ ʦʙʨʘʟʫʶʱʘʷ ʨʘʚʥʘ 2, ʦʧʠʩʘʥʘ ʩʬʝʨʘ. ʅʘʡʜʠʪʝ ʝʝ ʨʘʜʠʫʩ. 

 
 23. ʈʘʜʠʫʩ ʤʝʥʴʰʝʛʦ ʦʩʥʦʚʘʥʠʷ ʫʩʝʯʝʥʥʦʛʦ ʢʦʥʫʩʘ ʨʘʚʝʥ 1, 

ʦʙʨʘʟʫʶʱʘʷ ʨʘʚʥʘ 2 ʠ ʩʦʩʪʘʚʣʷʝʪ ʫʛʦʣ 45
ʦ
 ʩ ʧʣʦʩʢʦʩʪʴʶ ʜʨʫʛʦʛʦ ʦʩʥʦʚʘʥʠʷ. 

ʅʘʡʜʠʪʝ ʨʘʜʠʫʩ ʦʧʠʩʘʥʥʦʡ ʩʬʝʨʳ. 

 
 24. ʈʘʜʠʫʩ ʦʜʥʦʛʦ ʦʩʥʦʚʘʥʠʷ ʫʩʝʯʝʥʥʦʛʦ ʢʦʥʫʩʘ ʨʘʚʝʥ 4, ʚʳʩʦʪʘ 7, 

ʨʘʜʠʫʩ ʦʧʠʩʘʥʥʦʡ ʩʬʝʨʳ 5. ʅʘʡʜʠʪʝ ʨʘʜʠʫʩ ʚʪʦʨʦʛʦ ʦʩʥʦʚʘʥʠʷ ʫʩʝʯʝʥʥʦʛʦ 

ʢʦʥʫʩʘ.  
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 25. ʅʘʡʜʠʪʝ ʨʘʜʠʫʩ ʩʬʝʨʳ, ʦʧʠʩʘʥʥʦʡ ʦʢʦʣʦ ʫʩʝʯʝʥʥʦʛʦ ʢʦʥʫʩʘ, 

ʨʘʜʠʫʩʳ ʦʩʥʦʚʘʥʠʡ ʢʦʪʦʨʦʛʦ ʨʘʚʥʳ 2 ʠ 4, ʘ ʚʳʩʦʪʘ ʨʘʚʥʘ 5.  

 
  

26. ʄʦʞʥʦ ʣʠ ʦʧʠʩʘʪʴ ʩʬʝʨʫ ʦʢʦʣʦ ʫʩʝʯʝʥʥʦʛʦ ʥʘʢʣʦʥʥʦʛʦ ʢʦʥʫʩʘ. 
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Ä 3. ʉʌɽʈɸ, ʆʇʀʉɸʅʅɸʗ ʆʂʆʃʆ ʄʅʆɻʆɻʈɸʅʅʀʂɸ 

ʉʬʝʨʘ ʥʘʟʳʚʘʝʪʩʷ ʦʧʠʩʘʥʥʦʡ ʦʢʦʣʦ ʤʥʦʛʦʛʨʘʥʥʠʢʘ, ʝʩʣʠ ʦʥʘ 

ʩʦʜʝʨʞʠʪ ʚʩʝ ʚʝʨʰʠʥʳ ʵʪʦʛʦ ʤʥʦʛʦʛʨʘʥʥʠʢʘ. ʉʘʤ ʤʥʦʛʦʛʨʘʥʥʠʢ 

ʥʘʟʳʚʘʝʪʩʷ ʚʧʠʩʘʥʥʳʤ ʚ ʩʬʝʨʫ. 
 

 
 ɽʩʣʠ ʦʢʦʣʦ ʤʥʦʛʦʛʨʘʥʥʠʢʘ ʤʦʞʥʦ ʦʧʠʩʘʪʴ ʩʬʝʨʫ, ʪʦ ʦʢʦʣʦ ʢʘʞʜʦʡ 

ʝʛʦ ʛʨʘʥʠ ʤʦʞʥʦ ʦʧʠʩʘʪʴ ʦʢʨʫʞʥʦʩʪʴ. ʕʪʘ ʦʢʨʫʞʥʦʩʪʴ ʷʚʣʷʝʪʩʷ 

ʧʝʨʝʩʝʯʝʥʠʝʤ ʦʧʠʩʘʥʥʦʡ ʩʬʝʨʳ ʠ ʧʣʦʩʢʦʩʪʠ ʛʨʘʥʠ ʤʥʦʛʦʛʨʘʥʥʠʢʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʪʦ ʯʪʦ ʦʢʦʣʦ ʛʨʘʥʝʡ ʤʥʦʛʦʛʨʘʥʥʠʢʘ ʤʦʞʥʦ ʦʧʠʩʘʪʴ 

ʦʢʨʫʞʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ ʫʩʣʦʚʠʝʤ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʦʢʦʣʦ 

ʤʥʦʛʦʛʨʘʥʥʠʢʘ ʤʦʞʥʦ ʙʳʣʦ ʦʧʠʩʘʪʴ ʩʬʝʨʫ. 

ɺ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʵʪʦ ʫʩʣʦʚʠʝ ʷʚʣʷʝʪʩʷ ʠ ʜʦʩʪʘʪʦʯʥʳʤ. ʊʘʢ, 

ʥʘʧʨʠʤʝʨ, ʦʢʦʣʦ ʧʠʨʘʤʠʜʳ ʤʦʞʥʦ ʦʧʠʩʘʪʴ ʩʬʝʨʫ ʪʦʛʜʘ ʠ ʪʦʣʴʢʦ ʪʦʛʜʘ, 

ʢʦʛʜʘ ʦʢʦʣʦ ʦʩʥʦʚʘʥʠʷ ʵʪʦʡ ʧʠʨʘʤʠʜʳ ʤʦʞʥʦ ʦʧʠʩʘʪʴ ʦʢʨʫʞʥʦʩʪʴ. 

 

 
  

ʆʢʦʣʦ ʧʨʠʟʤʳ ʤʦʞʥʦ ʦʧʠʩʘʪʴ ʩʬʝʨʫ ʪʦʛʜʘ ʠ ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ ʦʢʦʣʦ 

ʦʩʥʦʚʘʥʠʷ ʵʪʦʡ ʧʨʠʟʤʳ ʤʦʞʥʦ ʦʧʠʩʘʪʴ ʦʢʨʫʞʥʦʩʪʴ. ɽʝ ʮʝʥʪʨʦʤ ʙʫʜʝʪ 
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ʪʦʯʢʘ O, ʷʚʣʷʶʱʘʷʩʷ ʩʝʨʝʜʠʥʦʡ ʦʪʨʝʟʢʘ, ʩʦʝʜʠʥʷʶʱʝʛʦ ʮʝʥʪʨʳ 

ʦʢʨʫʞʥʦʩʪʝʡ, ʦʧʠʩʘʥʥʳʭ ʦʢʦʣʦ ʦʩʥʦʚʘʥʠʡ ʧʨʠʟʤʳ. ʈʘʜʠʫʩ ʩʬʝʨʳ R 

ʚʳʯʠʩʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ 
2

2 ,
2

h
R r

å õ
= +æ ö
ç ÷

 

ʛʜʝ h ï ʚʳʩʦʪʘ ʧʨʠʟʤʳ, r ï ʨʘʜʠʫʩ ʦʢʨʫʞʥʦʩʪʠ, ʦʧʠʩʘʥʥʦʡ ʦʢʦʣʦ ʦʩʥʦʚʘʥʠʷ 

ʧʨʠʟʤʳ. 
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ɿʘʜʘʯʠ 

 1. ʄʦʞʥʦ ʣʠ ʦʧʠʩʘʪʴ ʩʬʝʨʫ ʦʢʦʣʦ ʧʨʷʤʦʫʛʦʣʴʥʦʛʦ ʧʘʨʘʣʣʝʣʝʧʠʧʝʜʘ? 

 

 
 

  

2. ʄʦʞʥʦ ʣʠ ʦʧʠʩʘʪʴ ʩʬʝʨʫ ʦʢʦʣʦ ʥʘʢʣʦʥʥʦʛʦ ʧʘʨʘʣʣʝʣʝʧʠʧʝʜʘ? 

 

 

 
 

 

3. ʄʦʞʥʦ ʣʠ ʦʧʠʩʘʪʴ ʩʬʝʨʫ ʦʢʦʣʦ ʥʘʢʣʦʥʥʦʡ ʧʨʠʟʤʳ? 
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4. ʄʦʞʝʪ ʣʠ ʮʝʥʪʨ ʩʬʝʨʳ, ʦʧʠʩʘʥʥʦʡ ʦʢʦʣʦ ʧʨʠʟʤʳ, ʥʘʭʦʜʠʪʩʷ ʚʥʝ 

ʵʪʦʡ ʧʨʠʟʤʳ? 

 
 5. ʄʦʞʝʪ ʣʠ ʮʝʥʪʨ ʩʬʝʨʳ, ʦʧʠʩʘʥʥʦʡ ʦʢʦʣʦ ʧʠʨʘʤʠʜʳ, ʥʘʭʦʜʠʪʩʷ ʚʥʝ 

ʵʪʦʡ ʧʠʨʘʤʠʜʳ? 

 
 

6. ʅʘʡʜʠʪʝ ʨʘʜʠʫʩ ʩʬʝʨʳ, ʦʧʠʩʘʥʥʦʡ ʦʢʦʣʦ ʝʜʠʥʠʯʥʦʛʦ ʢʫʙʘ. 
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7. ʅʘʡʜʠʪʝ ʨʝʙʨʦ ʢʫʙʘ, ʚʧʠʩʘʥʥʦʛʦ ʚ ʝʜʠʥʠʯʥʫʶ ʩʬʝʨʫ. 

 
 8. ʅʘʡʜʠʪʝ ʨʘʜʠʫʩ ʩʬʝʨʳ, ʦʧʠʩʘʥʥʦʡ ʦʢʦʣʦ ʧʨʷʤʦʫʛʦʣʴʥʦʛʦ 

ʧʘʨʘʣʣʝʣʝʧʠʧʝʜʘ, ʨʝʙʨʘ ʢʦʪʦʨʦʛʦ, ʚʳʭʦʜʷʱʠʝ ʠʟ ʦʜʥʦʡ ʚʝʨʰʠʥʳ, ʨʘʚʥʳ 1, 2, 

3. 

 
 9. ɼʚʘ ʨʝʙʨʘ ʧʨʷʤʦʫʛʦʣʴʥʦʛʦ ʧʘʨʘʣʣʝʣʝʧʠʧʝʜʘ, ʚʳʭʦʜʷʱʠʝ ʠʟ ʦʜʥʦʡ 

ʚʝʨʰʠʥʳ, ʨʘʚʥʳ 1 ʠ 2. ʈʘʜʠʫʩ ʦʧʠʩʘʥʥʦʡ ʩʬʝʨʳ ʨʘʚʝʥ 1,5. ʅʘʡʜʠʪʝ ʪʨʝʪʴʝ 

ʨʝʙʨʦ, ʚʳʭʦʜʷʱʝʝ ʠʟ ʪʦʡ ʞʝ ʚʝʨʰʠʥʳ ʧʘʨʘʣʣʝʣʝʧʠʧʝʜʘ. 
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10. ʅʘʡʜʠʪʝ ʨʘʜʠʫʩ ʩʬʝʨʳ, ʦʧʠʩʘʥʥʦʡ ʦʢʦʣʦ ʝʜʠʥʠʯʥʦʛʦ ʪʝʪʨʘʵʜʨʘ. 

 
  

11. ʅʘʡʜʠʪʝ ʨʝʙʨʦ ʧʨʘʚʠʣʴʥʦʛʦ ʪʝʪʨʘʵʜʨʘ, ʚʧʠʩʘʥʥʦʛʦ ʚ ʝʜʠʥʠʯʥʫʶ 

ʩʬʝʨʫ. 

 
 

 

12. ʆʩʥʦʚʘʥʠʝʤ ʧʠʨʘʤʠʜʳ ʩʣʫʞʠʪ ʧʨʘʚʠʣʴʥʳʡ ʪʨʝʫʛʦʣʴʥʠʢ, ʩʪʦʨʦʥʘ 

ʢʦʪʦʨʦʛʦ ʨʘʚʥʘ 3. ʆʜʥʦ ʠʟ ʙʦʢʦʚʳʭ ʨʝʙʝʨ ʨʘʚʥʦ 2 ʠ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ 

ʧʣʦʩʢʦʩʪʠ ʦʩʥʦʚʘʥʠʷ. ʅʘʡʜʠʪʝ ʨʘʜʠʫʩ ʦʧʠʩʘʥʥʦʡ ʩʬʝʨʳ. 
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13. ʅʘ ʨʠʩʫʥʢʝ ʠʟʦʙʨʘʞʝʥʘ ʧʠʨʘʤʠʜʘ SABC, ʜʣʷ ʢʦʪʦʨʦʡ ʨʝʙʨʦ SC 

ʨʘʚʥʦ 2 ʠ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʧʣʦʩʢʦʩʪʠ ʦʩʥʦʚʘʥʠʷ ABC, ʫʛʦʣ ACB ʨʘʚʝʥ 90
ʦ
, 

AC = BC = 1. ʇʦʩʪʨʦʡʪʝ ʮʝʥʪʨ ʩʬʝʨʳ, ʦʧʠʩʘʥʥʦʡ ʦʢʦʣʦ ʵʪʦʡ ʧʠʨʘʤʠʜʳ, ʠ 

ʥʘʡʜʠʪʝ ʝʝ ʨʘʜʠʫʩ. 

 
14. ʅʘʡʜʠʪʝ ʨʘʜʠʫʩ ʩʬʝʨʳ, ʦʧʠʩʘʥʥʦʡ ʦʢʦʣʦ ʧʨʘʚʠʣʴʥʦʡ ʪʨʝʫʛʦʣʴʥʦʡ 

ʧʠʨʘʤʠʜʳ, ʙʦʢʦʚʳʝ ʨʝʙʨʘ ʢʦʪʦʨʦʡ ʨʘʚʥʳ 1, ʠ ʧʣʦʩʢʠʝ ʫʛʣʳ ʧʨʠ ʚʝʨʰʠʥʝ 

ʨʘʚʥʳ 90
ʦ
. 

 
 15. ʅʘʡʜʠʪʝ ʨʘʜʠʫʩ ʩʬʝʨʳ, ʦʧʠʩʘʥʥʦʡ ʦʢʦʣʦ ʧʨʘʚʠʣʴʥʦʡ ʧʨʠʟʤʳ, ʚʩʝ 

ʨʝʙʨʘ ʢʦʪʦʨʦʡ ʨʘʚʥʳ 1. 
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 16. ʆʢʦʣʦ ʧʨʘʚʠʣʴʥʦʡ ʪʨʝʫʛʦʣʴʥʦʡ ʧʨʠʟʤʳ, ʩʪʦʨʦʥʘ ʦʩʥʦʚʘʥʠʷ 

ʢʦʪʦʨʦʡ ʨʘʚʥʘ 1, ʦʧʠʩʘʥʘ ʩʬʝʨʘ ʨʘʜʠʫʩʘ 2. ʅʘʡʜʠʪʝ ʚʳʩʦʪʫ ʧʨʠʟʤʳ. 

 
 

 

 17. ʆʢʦʣʦ ʧʨʘʚʠʣʴʥʦʡ ʪʨʝʫʛʦʣʴʥʦʡ ʧʨʠʟʤʳ, ʚʳʩʦʪʘ ʢʦʪʦʨʦʡ ʨʘʚʥʘ 1, 

ʦʧʠʩʘʥʘ ʩʬʝʨʘ ʨʘʜʠʫʩʘ 1. ʅʘʡʜʠʪʝ ʩʪʦʨʦʥʫ ʦʩʥʦʚʘʥʠʷ ʧʨʠʟʤʳ. 

 
 18. ʅʘʡʜʠʪʝ ʨʘʜʠʫʩ ʩʬʝʨʳ, ʦʧʠʩʘʥʥʦʡ ʦʢʦʣʦ ʧʨʷʤʦʡ ʪʨʝʫʛʦʣʴʥʦʡ 

ʧʨʠʟʤʳ, ʚ ʦʩʥʦʚʘʥʠʠ ʢʦʪʦʨʦʡ ʧʨʷʤʦʫʛʦʣʴʥʳʡ ʪʨʝʫʛʦʣʴʥʠʢ ʩ ʢʘʪʝʪʘʤʠ, 

ʨʘʚʥʳʤʠ 1, ʠ ʚʳʩʦʪʘ ʧʨʠʟʤʳ ʨʘʚʥʘ 2. 
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 19. ʅʘʡʜʠʪʝ ʨʘʜʠʫʩ ʩʬʝʨʳ, ʦʧʠʩʘʥʥʦʡ ʦʢʦʣʦ ʧʨʘʚʠʣʴʥʦʡ 

ʰʝʩʪʠʫʛʦʣʴʥʦʡ ʧʨʠʟʤʳ, ʚʩʝ ʨʝʙʨʘ ʢʦʪʦʨʦʡ ʨʘʚʥʳ 1. 

 
 20. ʅʘʡʜʠʪʝ ʨʘʜʠʫʩ ʩʬʝʨʳ, ʦʧʠʩʘʥʥʦʡ ʦʢʦʣʦ ʧʨʘʚʠʣʴʥʦʡ 

ʯʝʪʳʨʝʭʫʛʦʣʴʥʦʡ ʧʠʨʘʤʠʜʳ, ʚʩʝ ʨʝʙʨʘ ʢʦʪʦʨʦʡ ʨʘʚʥʳ 1. 

 

 
  

21. ʅʘʡʜʠʪʝ ʨʘʜʠʫʩ ʩʬʝʨʳ, ʦʧʠʩʘʥʥʦʡ ʦʢʦʣʦ ʧʨʘʚʠʣʴʥʦʡ 6-ʫʛʦʣʴʥʦʡ 

ʧʠʨʘʤʠʜʳ, ʨʝʙʨʘ ʦʩʥʦʚʘʥʠʷ ʢʦʪʦʨʦʡ ʨʘʚʥʳ 1, ʘ ʙʦʢʦʚʳʝ ʨʝʙʨʘ 2. 

 


