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9.02.16 

ɼʚʝ ʧʝʨʝʩʝʢʘʶʱʠʝʩʷ ʦʢʨʫʞʥʦʩʪʠ 
ʅʘ ʵʪʦʤ ʟʘʥʷʪʠʠ ʥʘʤ ʦʧʷʪʴ ʧʦʪʨʝʙʫʶʪʩʷ ʚʩʝ ʦʩʥʦʚʥʳʝ ʪʝʦʨʝʤʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʫʛʣʘʤʠ 

ʚ ʦʢʨʫʞʥʦʩʪʠ: 1) ʪʝʦʨʝʤʘ ʦ ʚʧʠʩʘʥʥʦʤ ʫʛʣʝ ʠ ʝʝ ʩʣʝʜʩʪʚʠʝ; 2) ʪʝʦʨʝʤʘ ʦʙ ʫʛʣʝ ʤʝʞʜʫ 
ʢʘʩʘʪʝʣʴʥʦʡ ʠ ʭʦʨʜʦʡ; 3) ʥʝʦʙʭʦʜʠʤʳʝ ʠ ʜʦʩʪʘʪʦʯʥʳʝ ʫʩʣʦʚʠʷ ʪʦʛʦ, ʯʪʦʙʳ 
ʯʝʪʳʨʝʭʫʛʦʣʴʥʠʢ ʙʳʣ ʚʧʠʩʘʥʥʳʤ ʚ ʦʢʨʫʞʥʦʩʪʴ (ʪʨʠ ʚʘʨʠʘʥʪʘ); 4) ɻʄʊ, ʠʟ ʢʦʪʦʨʳʭ 
ʜʘʥʥʳʡ ʦʪʨʝʟʦʢ ʚʠʜʝʥ ʧʦʜ ʟʘʜʘʥʥʳʤ ʫʛʣʦʤ. 

ɺʦ ʚʩʝʭ ʟʘʜʘʯʘʭ ʵʪʦʛʦ ʟʘʥʷʪʠʷ ʙʫʜʝʪ ʚ ʪʦʤ ʠʣʠ ʠʥʦʤ ʚʠʜʝ ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ 
ʢʦʥʩʪʨʫʢʮʠʷ ʠʟ ʜʚʫʭ ʧʝʨʝʩʝʢʘʶʱʠʭʩʷ ʦʢʨʫʞʥʦʩʪʝʡ.  

ʇʨʠʤʝʨ. ɼʚʝ ʦʢʨʫʞʥʦʩʪʠ ʧʝʨʝʩʝʢʘʶʪʩʷ ʚ ʪʦʯʢʘʭ P ʠ ʠ Q. ʏʝʨʝʟ ʪʦʯʢʫ A ʧʝʨʚʦʡ 
ʦʢʨʫʞʥʦʩʪʠ ʧʨʦʚʝʜʝʥʳ ʧʨʷʤʳʝ AP ʠ AQ, ʧʝʨʝʩʝʢʘʶʱʠʝ ʚʪʦʨʫʶ ʦʢʨʫʞʥʦʩʪʴ ʚ ʪʦʯʢʘʭ B ʠ 
C. ɼʦʢʘʞʠʪʝ, ʯʪʦ: ʘ) ʜʣʠʥʘ ʦʪʨʝʟʢʘ BC ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʚʳʙʦʨʘ ʪʦʯʢʠ A; 
ʙ) ʢʘʩʘʪʝʣʴʥʘʷ ʚ ʪʦʯʢʝ A ʢ ʧʝʨʚʦʡ ʦʢʨʫʞʥʦʩʪʠ ʧʘʨʘʣʣʝʣʴʥʘ ʧʨʷʤʦʡ BC. 

ʈʝʰʝʥʠʝ. ɺʦʟʤʦʞʥʳ ʜʚʘ ʩʣʫʯʘʷ ʨʘʩʧʦʣʦʞʝʥʠʷ ʪʦʯʢʠ 
ɸ (ʩʤ. ʨʠʩ. 1 ʘ, ʙ).  
ʘ) ɼʦʩʪʘʪʦʯʥʦ ʜʦʢʘʟʘʪʴ, ʯʪʦ ʚʩʝ ʪʘʢʠʝ ʦʪʨʝʟʢʠ BC 
ʩʪʷʛʠʚʘʶʪ ʨʘʚʥʳʝ ʜʫʛʠ. ʈʘʩʩʤʦʪʨʠʤ ʫʛʦʣ ɺʈʉ, 
ʦʧʠʨʘʶʱʠʡʩʷ ʥʘ ʜʫʛʫ ɺʉ. ʆʥ ʷʚʣʷʝʪʩʷ ʚʥʝʰʥʠʤ ʜʣʷ 

ʪʨʝʫʛʦʣʴʥʠʢʘ ɸʈʉ, ʟʥʘʯʠʪ, Ïɺʈʉ = Ïʈɸʉ + Ïʈʉɸ, ʘ ʦʙʘ 
ʵʪʠʭ ʫʛʣʘ ʧʦʩʪʦʷʥʥʳ, ʪʘʢ ʢʘʢ ʦʧʠʨʘʶʪʩʷ ʥʘ 
ʬʠʢʩʠʨʦʚʘʥʥʳʝ ʜʫʛʠ ʜʘʥʥʳʭ ʦʢʨʫʞʥʦʩʪʝʡ (ʥʘ ʨʠʩ. 1ʙ 

Ïʈʉɸ = 180  ̄ï ÏʈʉQ, ʢʦʪʦʨʳʡ ʬʠʢʩʠʨʦʚʘʥ). 
ʙ) ʇʫʩʪʴ AX ï ʢʘʩʘʪʝʣʴʥʘʷ ʢ ʦʢʨʫʞʥʦʩʪʠ. ʀʩʧʦʣʴʟʫʷ 
ʪʝʦʨʝʤʫ ʦʙ ʫʛʣʝ ʤʝʞʜʫ ʢʘʩʘʪʝʣʴʥʦʡ ʠ ʭʦʨʜʦʡ ʠ ʪʦʪ ʬʘʢʪ, 
ʯʪʦ ʪʦʯʢʠ ɺ, ʉ, ʈ ʠ Q ʣʝʞʘʪ ʥʘ ʦʜʥʦʡ ʦʢʨʫʞʥʦʩʪʠ, ʧʦʣʫʯʠʤ: 

Ïʈɺʉ = ÏPQA = ÏPAX. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, AX || BC. 
ʄʦʞʥʦ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʘʥʪʠʧʘʨʘʣʣʝʣʴʥʦʩʪʴ 

ʦʪʨʝʟʢʦʚ ɺʉ ʠ PQ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʜʘʥʥʳʤ ʩʝʢʫʱʠʤ. 
ʇʦʯʪʠ ʚʦ ʚʩʝʭ ʟʘʜʘʯʘʭ ʵʪʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʙʫʜʫʪ 

ʚʦʟʤʦʞʥʳ ʜʚʘ ʩʣʫʯʘʷ ʨʘʩʧʦʣʦʞʝʥʠʷ. ɽʩʣʠ ʦʥʠ ʘʥʘʣʦʛʠʯʥʳ, 
ʪʦ ʜʣʷ ʵʢʦʥʦʤʠʠ ʚʨʝʤʝʥʠ ʚʳ ʤʦʞʝʪʝ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʪʦʣʴʢʦ 
ʦʜʠʥ ʠʟ ʥʠʭ. 
 

ʋʧʨʘʞʥʝʥʠʷ ʠ ʟʘʜʘʯʠ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʨʝʰʝʥʠʷ 

1. ɼʚʝ ʦʢʨʫʞʥʦʩʪʠ ʧʝʨʝʩʝʢʘʶʪʩʷ ʚ ʪʦʯʢʘʭ P ʠ Q. ʏʝʨʝʟ ʪʦʯʢʫ ʈ ʧʨʦʚʝʜʝʥʘ ʩʝʢʫʱʘʷ, 
ʢʦʪʦʨʘʷ ʧʝʨʝʩʝʢʘʝʪ ʦʢʨʫʞʥʦʩʪʠ ʚ ʪʦʯʢʘʭ ɸ ʠ ɺ. ɼʦʢʘʞʠʪʝ, ʯʪʦ ʚʝʣʠʯʠʥʘ ʫʛʣʘ AQB ʥʝ 
ʟʘʚʠʩʠʪ ʦʪ ʚʳʙʦʨʘ ʩʝʢʫʱʝʡ. 

2. ɼʚʝ ʦʢʨʫʞʥʦʩʪʠ ʧʝʨʝʩʝʢʘʶʪʩʷ ʚ ʪʦʯʢʘʭ P ʠ Q. ʏʝʨʝʟ ʪʦʯʢʫ ʈ ʧʨʦʚʝʜʝʥʘ ʩʝʢʫʱʘʷ, 
ʢʦʪʦʨʘʷ ʧʝʨʝʩʝʢʘʝʪ ʦʢʨʫʞʥʦʩʪʠ ʚ ʪʦʯʢʘʭ ɸ ʠ ɺ, ʘ ʯʝʨʝʟ ʪʦʯʢʫ Q ï ʩʝʢʫʱʘʷ, ʢʦʪʦʨʘʷ 
ʧʝʨʝʩʝʢʘʝʪ ʦʢʨʫʞʥʦʩʪʠ ʚ ʪʦʯʢʘʭ ʉ ʠ D ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɼʦʢʘʞʠʪʝ, ʯʪʦ:  

ʘ) ÏAQB = ÏʉPD; ʙ) ɸʉ || BD; ʚ) AC = BD ʪʦʛʜʘ ʠ ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ ɸɺ || CD. 

3. ɼʚʝ ʦʢʨʫʞʥʦʩʪʠ ʧʝʨʝʩʝʢʘʶʪʩʷ ʚ ʪʦʯʢʘʭ ɸ ʠ ɺ. ʏʝʨʝʟ ʪʦʯʢʫ ɸ ʧʨʦʚʝʜʝʥʘ ʩʝʢʫʱʘʷ, 
ʢʦʪʦʨʘʷ ʧʝʨʝʩʝʢʘʝʪ ʦʢʨʫʞʥʦʩʪʠ ʚ ʪʦʯʢʘʭ C ʠ D. ʏʝʨʝʟ ʪʦʯʢʠ ʉ ʠ D ʧʨʦʚʝʜʝʥʳ 
ʢʘʩʘʪʝʣʴʥʳʝ ʢ ʦʢʨʫʞʥʦʩʪʷʤ, ʢʦʪʦʨʳʝ ʧʝʨʝʩʝʢʘʶʪʩʷ ʚ ʪʦʯʢʝ ɽ. ɼʦʢʘʞʠʪʝ, ʯʪʦ:  
ʘ) ʯʝʪʳʨʝʭʫʛʦʣʴʥʠʢ BCED ï ʚʧʠʩʘʥʥʳʡ;  
ʙ) ʚʝʣʠʯʠʥʘ ʫʛʣʘ CED ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʚʳʙʦʨʘ ʩʝʢʫʱʝʡ. 

4. ʅʘ ʭʦʨʜʝ ɸɺ ʦʢʨʫʞʥʦʩʪʠ ʩ ʮʝʥʪʨʦʤ ʆ ʚʳʙʨʘʥʘ ʧʨʦʠʟʚʦʣʴʥʘʷ ʪʦʯʢʘ ʉ. ʏʝʨʝʟ ʪʦʯʢʠ ɸ, ʆ 
ʠ ʉ ʧʨʦʚʝʜʝʥʘ ʦʢʨʫʞʥʦʩʪʴ, ʢʦʪʦʨʘʷ ʧʝʨʝʩʝʢʘʝʪ ʜʘʥʥʫʶ ʦʢʨʫʞʥʦʩʪʴ ʚ ʪʦʯʢʝ D. ɼʦʢʘʞʠʪʝ, 
ʯʪʦ ʪʨʝʫʛʦʣʴʥʠʢ ɺʉD ï ʨʘʚʥʦʙʝʜʨʝʥʥʳʡ. 

5. ɼʚʝ ʦʢʨʫʞʥʦʩʪʠ ʧʝʨʝʩʝʢʘʶʪʩʷ ʚ ʪʦʯʢʘʭ P ʠ Q. ʇʨʷʤʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʧʝʨʝʩʝʢʘʝʪ ʵʪʠ 

ʦʢʨʫʞʥʦʩʪʠ ʚ ʪʦʯʢʘʭ A, B, C ʠ D. ɼʦʢʘʞʠʪʝ, ʯʪʦ ÏAPB = ÏCQD. 
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6. ɼʚʝ ʦʢʨʫʞʥʦʩʪʠ ʦʜʠʥʘʢʦʚʦʛʦ ʨʘʜʠʫʩʘ ʧʝʨʝʩʝʢʘʶʪʩʷ ʚ ʪʦʯʢʘʭ ɸ ʠ ɺ. ʇʨʦʠʟʚʦʣʴʥʘʷ 
ʧʨʷʤʘʷ, ʧʨʦʭʦʜʷʱʘʷ ʯʝʨʝʟ ʪʦʯʢʫ ɺ, ʧʝʨʝʩʝʢʘʝʪ ʝʱʝ ʨʘʟ ʵʪʠ ʦʢʨʫʞʥʦʩʪʠ ʚ ʪʦʯʢʘʭ X ʠ Y. 
ʅʘʡʜʠʪʝ ʛʝʦʤʝʪʨʠʯʝʩʢʦʝ ʤʝʩʪʦ ʩʝʨʝʜʠʥ ʦʪʨʝʟʢʦʚ XY. 

7. ɼʚʝ ʦʢʨʫʞʥʦʩʪʠ ʧʝʨʝʩʝʢʘʶʪʩʷ ʚ ʪʦʯʢʘʭ P ʠ Q. ʏʝʨʝʟ ʪʦʯʢʫ ʈ ʧʨʦʚʝʜʝʥʘ ʩʝʢʫʱʘʷ, 
ʢʦʪʦʨʘʷ ʧʝʨʝʩʝʢʘʝʪ ʦʢʨʫʞʥʦʩʪʠ ʚ ʪʦʯʢʘʭ ɸ ʠ ɺ. ʅʘʡʜʠʪʝ ʛʝʦʤʝʪʨʠʯʝʩʢʦʝ ʤʝʩʪʦ ʮʝʥʪʨʦʚ 
ʦʢʨʫʞʥʦʩʪʝʡ, ʦʧʠʩʘʥʥʳʭ ʦʢʦʣʦ ʪʨʝʫʛʦʣʴʥʠʢʘ AQB. 

8. ɼʚʝ ʦʢʨʫʞʥʦʩʪʠ ʧʝʨʝʩʝʢʘʶʪʩʷ ʚ ʪʦʯʢʘʭ P ʠ Q. ʏʝʨʝʟ ʧʨʦʠʟʚʦʣʴʥʫʶ ʪʦʯʢʫ ʍ ʧʝʨʚʦʡ 
ʦʢʨʫʞʥʦʩʪʠ ʧʨʦʚʝʜʝʥʳ ʧʨʷʤʘʷ ʍɸ, ʢʦʪʦʨʘʷ ʧʝʨʝʩʝʢʘʝʪ ʚʪʦʨʫʶ ʦʢʨʫʞʥʦʩʪʴ ʚ ʪʦʯʢʝ Y ʠ 
ʧʨʷʤʘʷ ʍɺ, ʢʦʪʦʨʘʷ ʧʝʨʝʩʝʢʘʝʪ ʚʪʦʨʫʶ ʦʢʨʫʞʥʦʩʪʴ ʚ ʪʦʯʢʝ Z. ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʩʝ 
ʪʨʝʫʛʦʣʴʥʠʢʠ XYZ.  
1) ɼʦʢʘʞʠʪʝ, ʯʪʦ: ʘ) ʚʳʩʦʪʳ; ʙ) ʙʠʩʩʝʢʪʨʠʩʳ; ʚ)* ʤʝʜʠʘʥʳ ʚʩʝʭ ʪʘʢʠʭ ʪʨʝʫʛʦʣʴʥʠʢʦʚ, 
ʧʨʦʚʝʜʝʥʥʳʝ ʠʟ ʪʦʯʢʠ X, ʧʨʦʭʦʜʷʪ ʯʝʨʝʟ ʦʜʥʫ ʠ ʪʫ ʞʝ ʪʦʯʢʫ.  
2) ʅʘʡʜʠʪʝ ʧʦʣʦʞʝʥʠʝ ʪʦʯʢʠ X, ʜʣʷ ʢʦʪʦʨʦʛʦ ʪʨʝʫʛʦʣʴʥʠʢ XYZ ʠʤʝʝʪ ʥʘʠʙʦʣʴʰʫʶ 
ʧʣʦʱʘʜʴ.  
3)* ʅʘʡʜʠʪʝ ʛʝʦʤʝʪʨʠʯʝʩʢʦʝ ʤʝʩʪʦ ʮʝʥʪʨʦʚ ʦʢʨʫʞʥʦʩʪʝʡ, ʦʧʠʩʘʥʥʳʭ ʦʢʦʣʦ ʪʨʝʫʛʦʣʴʥʠʢʦʚ 
XYZ.  
4)* ʇʫʩʪʴ ʦʢʨʫʞʥʦʩʪʴ, ʦʧʠʩʘʥʥʘʷ ʦʢʦʣʦ ʪʨʝʫʛʦʣʴʥʠʢʘ XYZ, ʚʪʦʨʠʯʥʦ ʧʝʨʝʩʝʢʘʝʪ ʧʝʨʚʫʶ 
ʦʢʨʫʞʥʦʩʪʴ ʚ ʪʦʯʢʝ D. ɼʦʢʘʞʠʪʝ, ʯʪʦ ʫʛʦʣ XDOô ï ʧʨʷʤʦʡ. 

9. ɼʚʝ ʦʢʨʫʞʥʦʩʪʠ ʧʝʨʝʩʝʢʘʶʪʩʷ ʚ ʪʦʯʢʘʭ P ʠ Q. ʆʙʱʘʷ ʢʘʩʘʪʝʣʴʥʘʷ ʢ ʵʪʠʤ ʦʢʨʫʞʥʦʩʪʷʤ 
ʢʘʩʘʝʪʩʷ ʠʭ ʚ ʪʦʯʢʘʭ ɸ ʠ ɺ. ɼʦʢʘʞʠʪʝ, ʯʪʦ: 
ʘ) ʧʨʷʤʘʷ PQ ʧʝʨʝʩʝʢʘʝʪ ʦʪʨʝʟʦʢ ɸɺ ʚ ʝʛʦ ʩʝʨʝʜʠʥʝ; 
ʙ) ʨʘʚʥʳ ʨʘʜʠʫʩʳ ʦʢʨʫʞʥʦʩʪʝʡ, ʦʧʠʩʘʥʥʳʭ ʦʢʦʣʦ ʪʨʝʫʛʦʣʴʥʠʢʦʚ ɸʈɺ ʠ AQB;  
ʚ) ʦʢʨʫʞʥʦʩʪʴ, ʦʧʠʩʘʥʥʘʷ ʦʢʦʣʦ ʦʜʥʦʛʦ ʠʟ ʵʪʠʭ ʪʨʝʫʛʦʣʴʥʠʢʦʚ, ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʦʨʪʦʮʝʥʪʨ 
ʜʨʫʛʦʛʦ ʪʨʝʫʛʦʣʴʥʠʢʘ. 
 
 


