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Простейшие геометрические неравенства 

ʅʘ ʵʪʦʤ (ʠ ʥʘ ʩʣʝʜʫʶʱʝʤ) ʟʘʥʷʪʠʠ ʤʳ ʟʘʡʤʝʤʩʷ ʧʨʦʩʪʝʡʰʠʤʠ 
ʛʝʦʤʝʪʨʠʯʝʩʢʠʤʠ ʥʝʨʘʚʝʥʩʪʚʘʤʠ. ʅʝʢʦʪʦʨʳʝ ʥʝʨʘʚʝʥʩʪʚʘ ʫ ʚʘʩ ʫʞʝ ʚʩʪʨʝʯʘʣʠʩʴ 
ʧʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯ ʥʘ ʨʘʟʥʳʝ ʪʝʤʳ: ʥʝʨʘʚʝʥʩʪʚʦ ʪʨʝʫʛʦʣʴʥʠʢʘ ʠ ʝʛʦ ʧʨʦʩʪʝʡʰʠʝ 
ʩʣʝʜʩʪʚʠʷ; ʥʘʧʨʦʪʠʚ ʙʦʣʴʰʝʡ ʩʪʦʨʦʥʳ ʪʨʝʫʛʦʣʴʥʠʢʘ ʣʝʞʠʪ ʙʦʣʴʰʠʡ ʫʛʦʣ ʠ 
ʦʙʨʘʪʥʦʝ ʫʪʚʝʨʞʜʝʥʠʝ; ʟʘʚʠʩʠʤʦʩʪʴ ʚʠʜʘ ʫʛʣʘ, ʦʧʠʨʘʶʱʝʛʦʩʷ ʥʘ ʜʠʘʤʝʪʨ 
ʦʢʨʫʞʥʦʩʪʠ, ʦʪ ʧʦʣʦʞʝʥʠʷ ʝʛʦ ʚʝʨʰʠʥʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʵʪʦʡ ʦʢʨʫʞʥʦʩʪʠ, ʠ ʪ. ʧ.  

 
Упражнения и задачи для самостоятельного решения 

1. ɼʦʢʘʞʠʪʝ, ʯʪʦ: ʘ) ʚ ʣʶʙʦʤ ʯʝʪʳʨʝʭʫʛʦʣʴʥʠʢʝ ʩʫʤʤʘ ʜʣʠʥ ʜʠʘʛʦʥʘʣʝʡ ʤʝʥʴʰʝ, 
ʯʝʤ ʩʫʤʤʘ ʜʣʠʥ ʚʩʝʭ ʩʪʦʨʦʥ; ʙ) ʚ ʣʶʙʦʡ ʪʨʘʧʝʮʠʠ ʨʘʟʥʦʩʪʴ ʜʣʠʥ ʙʦʢʦʚʳʭ ʩʪʦʨʦʥ 
ʤʝʥʴʰʝ ʨʘʟʥʦʩʪʠ ʜʣʠʥ ʦʩʥʦʚʘʥʠʡ. 
2. ɼʦʢʘʞʠʪʝ, ʯʪʦ ʚ ʚʳʧʫʢʣʦʤ ʯʝʪʳʨʝʭʫʛʦʣʴʥʠʢʝ ʥʘʡʜʝʪʩʷ ʚʝʨʰʠʥʘ, ʨʘʩʩʪʦʷʥʠʝ ʦʪ 
ʢʦʪʦʨʦʡ ʜʦ ʧʨʦʪʠʚʦʣʝʞʘʱʝʡ ʜʠʘʛʦʥʘʣʠ ʥʝ ʧʨʝʚʦʩʭʦʜʠʪ ʧʦʣʦʚʠʥʳ ʵʪʦʡ ʜʠʘʛʦʥʘʣʠ. 
3. ɼʦʢʘʞʠʪʝ, ʯʪʦ ʩʫʤʤʘ ʤʝʜʠʘʥ ʪʨʝʫʛʦʣʴʥʠʢʘ ʤʝʥʴʰʝ ʝʛʦ ʧʝʨʠʤʝʪʨʘ, ʥʦ ʙʦʣʴʰʝ, 
ʯʝʤ ʪʨʠ ʯʝʪʚʝʨʪʠ ʧʝʨʠʤʝʪʨʘ. 
4. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʜʣʷ ʩʪʦʨʦʥ ʪʨʝʫʛʦʣʴʥʠʢʘ ʚʳʧʦʣʥʷʝʪʩʷ ʥʝʨʘʚʝʥʩʪʚʦ a > b > c. 
ɼʦʢʘʞʠʪʝ, ʯʪʦ ʜʣʷ ʤʝʜʠʘʥ, ʧʨʦʚʝʜʝʥʥʳʭ ʢ ʵʪʠʤ ʩʪʦʨʦʥʘʤ, ʚʳʧʦʣʥʷʝʪʩʷ 
ʥʝʨʘʚʝʥʩʪʚʦ ma < mb < mc. 

5. ɼʘʥʳ ʪʨʝʫʛʦʣʴʥʠʢ ɸɺʉ ʠ ʪʦʯʢʠ D ʠ ɽ ʪʘʢʠʝ, ʯʪʦ ÏɸDɺ = Ïɺɽʉ = 90 .̄ ɼʦʢʘʞʠʪʝ, 
ʯʪʦ ʜʣʠʥʘ ʦʪʨʝʟʢʘ DE ʥʝ ʧʨʝʚʦʩʭʦʜʠʪ ʧʦʣʦʚʠʥʳ ʧʝʨʠʤʝʪʨʘ ʪʨʝʫʛʦʣʴʥʠʢʘ ɸɺʉ. 
6. ɼʦʢʘʞʠʪʝ, ʯʪʦ ʜʣʷ ʣʶʙʦʡ ʪʦʯʢʠ K, ʣʝʞʘʱʝʡ ʚʥʫʪʨʠ ʪʨʝʫʛʦʣʴʥʠʢʘ ɸɺʉ, 
ʚʳʧʦʣʥʷʝʪʩʷ ʥʝʨʘʚʝʥʩʪʚʘ: ʘ) ɸɺ + AC > KB + KC; ʙ) ʨ < AK + BK + CK < 2p, ʛʜʝ p ï 
ʧʦʣʫʧʝʨʠʤʝʪʨ ɸɺʉ. 
7. ɺʥʫʪʨʠ ʦʪʨʝʟʢʘ ɸɺ ʚʟʷʪʳ ʪʦʯʢʠ ʉ ʠ D ʪʘʢ, ʯʪʦ ɸʉ = BD. ɼʦʢʘʞʠʪʝ, ʯʪʦ ʜʣʷ ʣʶʙʦʡ 
ʪʦʯʢʠ ʆ, ʥʝ ʣʝʞʘʱʝʡ ʥʘ ʧʨʷʤʦʡ ɸɺ, ʚʳʧʦʣʥʷʝʪʩʷ ʥʝʨʘʚʝʥʩʪʚʦ ʆɸ + ʆɺ > ʆʉ + OD. 
8. ʘ) ʅʘ ʙʠʩʩʝʢʪʨʠʩʝ ʚʥʝʰʥʝʛʦ ʫʛʣʘ ʉ ʪʨʝʫʛʦʣʴʥʠʢʘ ɸɺʉ ʚʳʙʨʘʥʘ ʧʨʦʠʟʚʦʣʴʥʘʷ 
ʪʦʯʢʘ N. ɼʦʢʘʞʠʪʝ, ʯʪʦ ɸN + ɺN > AC + BC. 

ʙ) ʊʦʯʢʘ ʄ ï ʩʝʨʝʜʠʥʘ ʩʪʦʨʦʥʳ ɺʉ ʚʳʧʫʢʣʦʛʦ ʯʝʪʳʨʝʭʫʛʦʣʴʥʠʢʘ ɸɺʉD, ÏɸʄD = 

120 .̄ ɼʦʢʘʞʠʪʝ, ʯʪʦ ɸɺ + 
1

2
BC + CD ² AD. 

9. ɺ ʨʘʚʥʦʙʝʜʨʝʥʥʦʤ ʪʨʝʫʛʦʣʴʥʠʢʝ ɸɺʉ ʥʘ ʙʦʢʦʚʳʭ ʩʪʦʨʦʥʘʭ ɸɺ ʠ Bʉ ʚʳʙʨʘʥʳ 

ʪʦʯʢʠ ʂ ʠ L ʪʘʢ, ʯʪʦ ɸʂ = BL. ɼʦʢʘʞʠʪʝ, ʯʪʦ ʂL ² 
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AC. ʂʦʛʜʘ ʜʦʩʪʠʛʘʝʪʩʷ ʨʘʚʝʥʩʪʚʦ? 

10. ɺ ʪʨʝʫʛʦʣʴʥʠʢʝ ɸɺʉ ʥʘ ʩʪʦʨʦʥʝ ɸɺ ʦʪʤʝʯʝʥʳ ʪʦʯʢʠ K ʠ L ʪʘʢ, ʯʪʦ AK = BL, ʘ ʥʘ 

ʩʪʦʨʦʥʝ ɺʉ ï ʪʦʯʢʠ ʄ ʠ N ʪʘʢ, ʯʪʦ ɺʄ = ʉN. ɼʦʢʘʞʠʪʝ, ʯʪʦ KN + LM ² AC. ʂʦʛʜʘ 
ʜʦʩʪʠʛʘʝʪʩʷ ʨʘʚʝʥʩʪʚʦ? 
 

Подсказки 
(ʜʣʷ ʪʝʭ, ʢʪʦ ʟʘʪʨʫʜʥʷʝʪʩʷ ʧʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯ 1 ï 3) 

1) ʅʝ ʟʘʙʫʜʴʪʝ, ʯʪʦ ʥʝʨʘʚʝʥʩʪʚʦ ʪʨʝʫʛʦʣʴʥʠʢʘ ï ʜʚʦʡʥʦʝ: a b c a b- < < + . 

2) ɺ ʪʫʧʦʫʛʦʣʴʥʦʤ ʪʨʝʫʛʦʣʴʥʠʢʝ ʤʝʜʠʘʥʘ, ʧʨʦʚʝʜʝʥʥʘʷ ʢ ʙʦʣʴʰʝʡ ʩʪʦʨʦʥʝ, ʤʝʥʴʰʝ, 
ʯʝʤ ʧʦʣʦʚʠʥʘ ʵʪʦʡ ʩʪʦʨʦʥʳ. 
3) ʇʦʧʨʦʙʫʡʪʝ ʩʥʘʯʘʣʘ ʜʦʢʘʟʘʪʴ ʥʝʨʘʚʝʥʩʪʚʦ ʜʣʷ ʤʝʜʠʘʥʳ ʪʨʝʫʛʦʣʴʥʠʢʘ: 
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