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22.09.15 

ɺʥʝʚʧʠʩʘʥʥʘʷ ʦʢʨʫʞʥʦʩʪʴ_1 
ʇʫʩʪʴ ʥʘ ʧʣʦʩʢʦʩʪʠ ʟʘʜʘʥʳ ʪʨʠ ʧʨʷʤʳʝ, ʢʦʪʦʨʳʝ ʧʦʧʘʨʥʦ 

ʧʝʨʝʩʝʢʘʶʪʩʷ ʚ ʪʦʯʢʘʭ ɸ, ɺ ʠ ʉ (ʩʤ. ʨʠʩ. 1ʘ).  
ʉʢʦʣʴʢʦ ʩʫʱʝʩʪʚʫʝʪ ʪʦʯʝʢ, ʨʘʚʥʦʫʜʘʣʝʥʥʳʭ ʦʪ ʵʪʠʭ ʧʨʷʤʳʭ?  
ʈʘʩʩʤʦʪʨʠʤ, ʥʘʧʨʠʤʝʨ, ʙʠʩʩʝʢʪʨʠʩʳ ʚʥʝʰʥʠʭ ʫʛʣʦʚ ɺ ʠ ʉ 

ʪʨʝʫʛʦʣʴʥʠʢʘ ɸɺʉ (ʩʤ. ʨʠʩ. 1ʙ). ʊʘʢ ʢʘʢ ʩʫʤʤʘ ʫʛʣʦʚ, ʦʙʨʘʟʦʚʘʥʥʳʭ ʠʤʠ 

ʩʦ ʩʪʦʨʦʥʦʡ ɺʉ, ʤʝʥʴʰʝ, ʯʝʤ 180,̄ ʪʦ ʵʪʠ ʙʠʩʩʝʢʪʨʠʩʳ ʧʝʨʝʩʝʢʫʪʩʷ ʚ 
ʥʝʢʦʪʦʨʦʡ ʪʦʯʢʝ Q. ʊʦʛʜʘ ʪʦʯʢʘ Q ʨʘʚʥʦʫʜʘʣʝʥʘ ʦʪ ʧʨʷʤʳʭ ɸɺ, ɸʉ ʠ 
ɺʉ. ɸʥʘʣʦʛʠʯʥʦ, ʨʘʩʩʤʘʪʨʠʚʘʷ ʜʨʫʛʠʝ ʧʘʨʳ ʚʥʝʰʥʠʭ ʫʛʣʦʚ 
ʪʨʝʫʛʦʣʴʥʠʢʘ ɸɺʉ, ʧʦʣʫʯʠʤ ʝʱʝ ʜʚʝ ʪʦʯʢʠ, ʦʙʣʘʜʘʶʱʠʝ ʪʨʝʙʫʝʤʳʤ 
ʩʚʦʡʩʪʚʦʤ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʤʠʤʦ ʮʝʥʪʨʘ ʦʢʨʫʞʥʦʩʪʠ, ʚʧʠʩʘʥʥʦʡ ʚ 
ʪʨʝʫʛʦʣʴʥʠʢ ɸɺʉ, ʩʫʱʝʩʪʚʫʶʪ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʝʱʝ ʪʨʠ ʪʦʯʢʠ, 
ʨʘʚʥʦʫʜʘʣʝʥʥʳʝ ʦʪ ʟʘʜʘʥʥʳʭ ʧʨʷʤʳʭ. ʂʘʞʜʘʷ ʠʟ ʵʪʠʭ ʪʦʯʝʢ ʷʚʣʷʝʪʩʷ 
ʮʝʥʪʨʦʤ ʦʢʨʫʞʥʦʩʪʠ, ʢʘʩʘʶʱʝʡʩʷ ʩʪʦʨʦʥʳ ʪʨʝʫʛʦʣʴʥʠʢʘ ʠ 

ʧʨʦʜʦʣʞʝʥʠʡ ʜʚʫʭ ʜʨʫʛʠʭ ʩʪʦʨʦʥ. ʊʘʢʠʝ ʦʢʨʫʞʥʦʩʪʠ 
ʥʘʟʳʚʘʶʪ ʚʥʝʚʧʠʩʘʥʥʳʤʠ ʜʣʷ ʜʘʥʥʦʛʦ ʪʨʝʫʛʦʣʴʥʠʢʘ ɸɺʉ. 

ʋʧʨʘʞʥʝʥʠʷ. 1) ɼʦʢʘʞʠʪʝ, ʯʪʦ ʜʨʫʛʠʭ ʪʦʯʝʢ, ʨʘʚʥʦʫʜʘʣʝʥʥʳʭ ʦʪ 
ʧʨʷʤʳʭ ɸɺ, ɸʉ ʠ ɺʉ, ʥʝ ʩʫʱʝʩʪʚʫʝʪ (ʪʦ ʝʩʪʴ ʠʭ ʨʦʚʥʦ ʯʝʪʳʨʝ). 

[ɼʦʩʪʘʪʦʯʥʦ ʨʘʩʩʤʦʪʨʝʪʴ ʯʘʩʪʠ ʧʣʦʩʢʦʩʪʠ, ʦʛʨʘʥʠʯʝʥʥʳʝ ʫʛʣʘʤʠ, ʚʝʨʪʠʢʘʣʴʥʳʤʠ 
ʫʛʣʘʤ ʪʨʝʫʛʦʣʴʥʠʢʘ. ɺ ʥʠʭ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʪʦʯʝʢ, ʨʘʚʥʦʫʜʘʣʝʥʥʳʭ ʦʪ ʪʨʝʭ ʧʨʷʤʳʭ] 
2) ɼʦʢʘʞʠʪʝ, ʯʪʦ ʪʦʯʢʘ Q ʣʝʞʠʪ ʥʘ ʙʠʩʩʝʢʪʨʠʩʝ ʫʛʣʘ ɺɸʉ (ʩʤ. ʨʠʩ. 1ʙ). 

[ʊʦʯʢʘ Q ʨʘʚʥʦʫʜʘʣʝʥʘ ʦʪ ʧʨʷʤʳʭ ɸɺ ʠ ɸʉ] 

3) ɺʳʯʠʩʣʠʪʝ ʫʛʦʣ ɺQC, ʝʩʣʠ Ïɺɸʉ = a. 

[ÏɺQC = 90  ̄ï 0,5a] 

ɹʘʟʦʚʘʷ ʟʘʜʘʯʘ. ʆʢʨʫʞʥʦʩʪʴ ʢʘʩʘʝʪʩʷ ʩʪʦʨʦʥʳ ɺʉ 
ʪʨʝʫʛʦʣʴʥʠʢʘ ɸɺʉ ʚ ʪʦʯʢʝ ʄ, ʘ ʧʨʦʜʦʣʞʝʥʠʡ ʩʪʦʨʦʥ ɸɺ ʠ ɸʉ ï ʚ 
ʪʦʯʢʘʭ N ʠ ʈ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (ʩʤ. ʨʠʩ.2). ɺʧʠʩʘʥʥʘʷ ʚ ʵʪʦʪ 
ʪʨʝʫʛʦʣʴʥʠʢ ʦʢʨʫʞʥʦʩʪʴ ʢʘʩʘʝʪʩʷ ʩʪʦʨʦʥʳ ɺʉ ʚ ʪʦʯʢʝ ʂ, ʘ 
ʩʪʦʨʦʥʳ ɸɺ ï ʚ ʪʦʯʢʝ L. ɼʦʢʘʞʠʪʝ, ʯʪʦ: 
1) ɺʂ = ʨ ï b, ʛʜʝ ʨ ï ʧʦʣʫʧʝʨʠʤʝʪʨ ʪʨʝʫʛʦʣʴʥʠʢʘ ɸɺʉ, b ï ʜʣʠʥʘ 
ʩʪʦʨʦʥʳ ɸʉ; 2) AN = p. 

[ʀʟ ʨʘʚʝʥʩʪʚʘ ʦʪʨʝʟʢʦʚ ʢʘʩʘʪʝʣʴʥʳʭ, ʧʨʦʚʝʜʝʥʥʳʭ ʢ 
ʦʢʨʫʞʥʦʩʪʠ ʠʟ ʦʜʥʦʡ ʪʦʯʢʠ, ʧʦʣʫʯʠʤ: AN = AL, BK = BL ʠ ʉN = CK. ʉʫʤʤʘ ʵʪʠʭ ʰʝʩʪʠ 
ʦʪʨʝʟʢʦʚ ʩʦʩʪʘʚʣʷʝʪ ʧʝʨʠʤʝʪʨ ʪʨʝʫʛʦʣʴʥʠʢʘ ɸɺʉ, ʧʦʵʪʦʤʫ, AN + ɺʂ + CN = p. ʋʯʠʪʳʚʘʷ, 
ʯʪʦ AN + CN = b, ʧʦʣʫʯʘʝʤ ʨʘʚʝʥʩʪʚʦ 1. ʇʨʠʤʝʥʷʷ ʵʪʫ ʞʝ ʪʝʦʨʝʤʫ ʦʙ ʦʪʨʝʟʢʘʭ 
ʢʘʩʘʪʝʣʴʥʳʭ ʢ ʜʨʫʛʦʡ ʦʢʨʫʞʥʦʩʪʠ, ʧʦʣʫʯʠʤ: ɸʈ = AT, BM = BP ʠ ʉM = CT. ʊʦʛʜʘ ʈɸɺʉ = ɸɺ 
+ ɸʉ + ɺʉ = ɸɺ + ɸʉ + ɺM + CM = ɸɺ + ɸʉ + ɺP + CT = ɸʈ + AT = 2AP, ʦʪʢʫʜʘ ʠ ʩʣʝʜʫʝʪ 
ʫʪʚʝʨʞʜʝʥʠʝ 2.] 

 

ɿʘʜʘʯʠ ʠ ʫʧʨʘʞʥʝʥʠʷ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʨʝʰʝʥʠʷ 

1. ɼʦʢʘʞʠʪʝ, ʯʪʦ: ʘ) ʦʪʨʝʟʦʢ, ʩʦʝʜʠʥʷʶʱʠʡ ʚʝʨʰʠʥʫ ʪʨʝʫʛʦʣʴʥʠʢʘ ʩ ʪʦʯʢʦʡ ʢʘʩʘʥʠʷ 
ʚʥʝʚʧʠʩʘʥʥʦʡ ʦʢʨʫʞʥʦʩʪʠ ʠ ʧʨʦʪʠʚʦʣʝʞʘʱʝʡ ʩʪʦʨʦʥʳ ʜʝʣʠʪ ʧʝʨʠʤʝʪʨ ʪʨʝʫʛʦʣʴʥʠʢʘ 
ʧʦʧʦʣʘʤ; ʙ) ʪʦʯʢʠ ʢʘʩʘʥʠʷ ʚʧʠʩʘʥʥʦʡ ʠ ʚʥʝʚʧʠʩʘʥʥʦʡ ʦʢʨʫʞʥʦʩʪʝʡ ʩʦ ʩʪʦʨʦʥʦʡ 
ʪʨʝʫʛʦʣʴʥʠʢʘ ʩʠʤʤʝʪʨʠʯʥʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʝʨʝʜʠʥʳ ʵʪʦʡ ʩʪʦʨʦʥʳ. 

2. ʆʙʲʷʩʥʠʪʝ, ʢʘʢ ʧʦʩʪʨʦʠʪʴ ʪʨʝʫʛʦʣʴʥʠʢ ABC, ʟʥʘʷ ʧʦʣʦʞʝʥʠʝ ʪʨʝʭ ʪʦʯʝʢ A1, B1 ʠ C1, 
ʷʚʣʷʶʱʠʭʩʷ ʮʝʥʪʨʘʤʠ ʚʥʝʚʧʠʩʘʥʥʳʭ ʦʢʨʫʞʥʦʩʪʝʡ ʪʨʝʫʛʦʣʴʥʠʢʘ ABC. 

3. ʇʨʦʜʦʣʞʝʥʠʝ ʙʠʩʩʝʢʪʨʠʩʳ ʫʛʣʘ A ʪʨʝʫʛʦʣʴʥʠʢʘ ABC ʧʝʨʝʩʝʢʘʝʪ ʦʧʠʩʘʥʥʫʶ ʦʢʦʣʦ ʥʝʛʦ 
ʦʢʨʫʞʥʦʩʪʴ ʚ ʪʦʯʢʝ M; I ï ʮʝʥʪʨ ʦʢʨʫʞʥʦʩʪʠ, ʚʧʠʩʘʥʥʦʡ ʚ ʪʨʝʫʛʦʣʴʥʠʢ ɸɺʉ; Q ï ʮʝʥʪʨ 
ʚʥʝʚʧʠʩʘʥʥʦʡ ʦʢʨʫʞʥʦʩʪʠ, ʢʘʩʘʶʱʝʡʩʷ ʩʪʦʨʦʥʳ BC. ɼʦʢʘʞʠʪʝ, ʯʪʦ ʪʦʯʢʠ B, C, I ʠ Q ʣʝʞʘʪ 
ʥʘ ʦʢʨʫʞʥʦʩʪʠ ʩ ʮʝʥʪʨʦʤ M. 

4. ɼʦʢʘʞʠʪʝ, ʯʪʦ ʨʘʜʠʫʩ ʦʜʥʦʡ ʠʟ ʚʥʝʚʧʠʩʘʥʥʳʭ ʦʢʨʫʞʥʦʩʪʝʡ ʨʘʚʝʥ ʧʦʣʫʧʝʨʠʤʝʪʨʫ 
ʪʨʝʫʛʦʣʴʥʠʢʘ ʪʦʛʜʘ ʠ ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ ʵʪʦʪ ʪʨʝʫʛʦʣʴʥʠʢ ï ʧʨʷʤʦʫʛʦʣʴʥʳʡ. 
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5. ʘ) ɼʦʢʘʞʠʪʝ, ʯʪʦ ʚ ʧʨʷʤʦʫʛʦʣʴʥʦʤ ʪʨʝʫʛʦʣʴʥʠʢʝ ʩʫʤʤʘ ʢʘʪʝʪʦʚ ʨʘʚʥʘ ʩʫʤʤʝ ʜʠʘʤʝʪʨʦʚ 
ʚʧʠʩʘʥʥʦʡ ʠ ʦʧʠʩʘʥʥʦʡ ʦʢʨʫʞʥʦʩʪʝʡ.  
ʙ) ʆʪʨʝʟʦʢ, ʦʪʣʠʯʥʳʡ ʦʪ ʜʠʘʛʦʥʘʣʠ, ʨʘʟʙʠʚʘʝʪ ʢʚʘʜʨʘʪ ʥʘ ʜʚʘ ʤʥʦʛʦʫʛʦʣʴʥʠʢʘ, ʚ ʢʘʞʜʳʡ 
ʠʟ ʢʦʪʦʨʳʭ ʚʧʠʩʘʥʘ ʦʢʨʫʞʥʦʩʪʴ. ʅʘʡʜʠʪʝ ʜʣʠʥʫ ʦʪʨʝʟʢʘ, ʝʩʣʠ ʨʘʜʠʫʩʳ ʦʢʨʫʞʥʦʩʪʝʡ 
ʨʘʚʥʳ R ʠ r (R > r). 

6. ʉʫʱʝʩʪʚʫʝʪ ʣʠ ʪʨʝʫʛʦʣʴʥʠʢ, ʫ ʢʦʪʦʨʦʛʦ ʨʘʜʠʫʩ ʦʜʥʦʡ ʠʟ ʚʥʝʚʧʠʩʘʥʥʳʭ ʦʢʨʫʞʥʦʩʪʝʡ 
ʨʘʚʝʥ ʨʘʜʠʫʩʫ ʦʧʠʩʘʥʥʦʡ ʦʢʨʫʞʥʦʩʪʠ? 

7. ɼʘʥʳ ʫʛʦʣ ʠ ʪʦʯʢʘ, ʣʝʞʘʱʘʷ ʤʝʞʜʫ ʝʛʦ ʩʪʦʨʦʥʘʤʠ. ʆʙʲʷʩʥʠʪʝ, ʢʘʢ ʧʦʩʪʨʦʠʪʴ ʧʨʷʤʫʶ, 
ʧʨʦʭʦʜʷʱʫʶ ʯʝʨʝʟ ʜʘʥʥʫʶ ʪʦʯʢʫ ʪʘʢ, ʯʪʦʙʳ ʦʥʘ ʦʪʩʝʢʘʣʘ ʦʪ ʜʘʥʥʦʛʦ ʫʛʣʘ ʪʨʝʫʛʦʣʴʥʠʢ ʩ 
ʟʘʜʘʥʥʳʤ ʧʝʨʠʤʝʪʨʦʤ. 

8. ʆʙʲʷʩʥʠʪʝ, ʢʘʢ ʧʦʩʪʨʦʠʪʴ ʪʨʝʫʛʦʣʴʥʠʢ ʧʦ ʫʛʣʫ, ʚʳʩʦʪʝ, ʧʨʦʚʝʜʝʥʥʦʡ ʠʟ ʚʝʨʰʠʥʳ ʵʪʦʛʦ 
ʫʛʣʘ, ʠ ʧʝʨʠʤʝʪʨʫ. 

9. ɼʘʥ ʪʨʝʫʛʦʣʴʥʠʢ ɸɺʉ. ʅʘ ʣʫʯʘʭ ɸɺ ʠ ɸʉ (ʚʥʝ ʪʨʝʫʛʦʣʴʥʠʢʘ) ʧʦʩʪʨʦʝʥʳ ʪʦʯʢʠ ɸ1 ʠ ɸ2 
ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʪʘʢ, ʯʪʦ ɺɸ1 = ʉɸ2 = ɺʉ. ɸ0 ï ʪʦʯʢʘ ʧʝʨʝʩʝʯʝʥʠʷ ʦʪʨʝʟʢʦʚ ɺɸ2 ʠ ʉɸ1. 
ɼʦʢʘʞʠʪʝ, ʯʪʦ ʧʨʷʤʘʷ, ʧʨʦʭʦʜʷʱʘʷ ʯʝʨʝʟ ɸ0 ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʧʨʷʤʦʡ ɺʉ, ʩʦʜʝʨʞʠʪ 
ʮʝʥʪʨ ʚʥʝʚʧʠʩʘʥʥʦʡ ʦʢʨʫʞʥʦʩʪʠ ʪʨʝʫʛʦʣʴʥʠʢʘ ɸɺʉ. 

10. ɸɺʉD ï ʧʘʨʘʣʣʝʣʦʛʨʘʤʤ. ɺʥʝʚʧʠʩʘʥʥʳʝ ʦʢʨʫʞʥʦʩʪʠ ʪʨʝʫʛʦʣʴʥʠʢʦʚ ɸɺʉ ʠ ɸʉD 
ʢʘʩʘʶʪʩʷ ʩʪʦʨʦʥ ɺʉ ʠ CD ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɼʦʢʘʞʠʪʝ, ʯʪʦ ʪʦʯʢʠ ʠʭ ʢʘʩʘʥʠʷ ʩ ʧʨʷʤʦʡ ɸʉ 
ʩʦʚʧʘʜʘʶʪ. 

11. ɼʘʥ ʧʘʨʘʣʣʝʣʦʛʨʘʤʤ ABCD. ɺʥʝʚʧʠʩʘʥʥʘʷ ʦʢʨʫʞʥʦʩʪʴ ʪʨʝʫʛʦʣʴʥʠʢʘ ABD ʢʘʩʘʝʪʩʷ 
ʧʨʦʜʦʣʞʝʥʠʡ ʩʪʦʨʦʥ AD ʠ AB ʚ ʪʦʯʢʘʭ M ʠ N. ɼʦʢʘʞʠʪʝ, ʯʪʦ ʪʦʯʢʠ ʧʝʨʝʩʝʯʝʥʠʷ ʦʪʨʝʟʢʘ 
MN ʩʦ ʩʪʦʨʦʥʘʤʠ BC ʠ CD ʣʝʞʘʪ ʥʘ ʚʧʠʩʘʥʥʦʡ ʦʢʨʫʞʥʦʩʪʠ ʪʨʝʫʛʦʣʴʥʠʢʘ BCD. 

12. ʆʙ̡ ʷʩʥʠʪʝ, ʢʘʢ ʧʦʩʪʨʦʠʪʴ ʯʝʪʳʨʝʭʫʛʦʣʴʥʠʢ ɸɺʉD ʧʦ ʜʚʫʤ ʩʪʦʨʦʥʘʤ AB ʠ AD ʠ ʜʚʫʤ 
ʫʛʣʘʤ B ʠ D, ʝʩʣʠ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʚ ʥʝʛʦ ʤʦʞʥʦ ʚʧʠʩʘʪʴ ʦʢʨʫʞʥʦʩʪʴ. 

 
 


