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ʈʫʢʦʚʦʜʠʪʝʣʴ ʢʦʤʠʩʩʠʠ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʢʦʥʪʨʦʣʴʥʳʭ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʠʪʦʛʦʚʦʡ ʘʪʪʝʩʪʘʮʠʠ ʧʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤ 

ʧʨʦʛʨʘʤʤʘʤ ʦʩʥʦʚʥʦʛʦ ʦʙʱʝʛʦ ʠ ʩʨʝʜʥʝʛʦ ʦʙʱʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʧʦ ʤʘʪʝʤʘʪʠʢʝ ʀ.ɺ. ʗʱʝʥʢʦ, 

ʚ.ʥ.ʩ. ʌʝʜʝʨʘʣʴʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʙʶʜʞʝʪʥʦʛʦ ʥʘʫʯʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ çʌʝʜʝʨʘʣʴʥʳʡ 

ʠʥʩʪʠʪʫʪ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʠʟʤʝʨʝʥʠʡè. 

ɸʚʪʦʨʳ: ʀ.ʈ. ɺʳʩʦʮʢʠʡ, ʆ.ʅ. ʂʦʩʫʭʠʥ, ɸ.ɺ. ʉʝʤʝʥʦʚ, ɸ.ʉ. ʊʨʝʧʘʣʠʥ, ʄ.ɸ. ʏʝʨʥʷʝʚʘ. 

 

 

 

ʄʝʪʦʜʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ ʜʣʷ ʧʨʝʜʩʝʜʘʪʝʣʝʡ ʠ ʯʣʝʥʦʚ ʧʨʝʜʤʝʪʥʳʭ ʢʦʤʠʩʩʠʡ 

ʩʫʙʲʝʢʪʦʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʧʦ ʧʨʦʚʝʨʢʝ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʥʠʡ ʩ 

ʨʘʟʚʝʨʥʫʪʳʤ ʦʪʚʝʪʦʤ ʵʢʟʘʤʝʥʘʮʠʦʥʥʳʭ ʨʘʙʦʪ ɽɻʕ 2021 ʛ. ʧʦ ʤʘʪʝʤʘʪʠʢʝ 

ʧʦʜʛʦʪʦʚʣʝʥʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʊʝʤʘʪʠʯʝʩʢʠʤ ʧʣʘʥʦʤ ʨʘʙʦʪ ʌʝʜʝʨʘʣʴʥʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʙʶʜʞʝʪʥʦʛʦ ʥʘʫʯʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ çʌʝʜʝʨʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ 

ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʠʟʤʝʨʝʥʠʡè. ʇʦʩʦʙʠʝ ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ ʵʢʩʧʝʨʪʦʚ 

ʧʦ ʦʮʝʥʠʚʘʥʠʶ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʥʠʡ ʩ ʨʘʟʚʝʨʥʫʪʳʤ ʦʪʚʝʪʦʤ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ 

ʯʘʩʪʴʶ ʢʦʥʪʨʦʣʴʥʳʭ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ (ʂʀʄ) ʜʣʷ ʩʜʘʯʠ ʝʜʠʥʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʵʢʟʘʤʝʥʘ (ɽɻʕ) ʧʦ ʤʘʪʝʤʘʪʠʢʝ ʧʨʦʬʠʣʴʥʦʛʦ ʫʨʦʚʥʷ. 

ɺ ʤʝʪʦʜʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʘʭ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʪʠʧʳ ʟʘʜʘʥʠʡ ʩ ʨʘʟʚʝʨʥʫʪʳʤ 

ʦʪʚʝʪʦʤ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʂʀʄ ɽɻʕ ʧʦ ʤʘʪʝʤʘʪʠʢʝ, ʠ ʢʨʠʪʝʨʠʠ ʦʮʝʥʢʠ 

ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʥʠʡ ʩ ʨʘʟʚʝʨʥʫʪʳʤ ʦʪʚʝʪʦʤ, ʧʨʠʚʦʜʷʪʩʷ ʧʨʠʤʝʨʳ ʦʮʝʥʠʚʘʥʠʷ 

ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʥʠʡ ʠ ʜʘʶʪʩʷ ʢʦʤʤʝʥʪʘʨʠʠ, ʦʙʲʷʩʥʷʶʱʠʝ ʚʳʩʪʘʚʣʝʥʥʫʶ 

ʦʮʝʥʢʫ. 

 

ɺ ʧʦʩʦʙʠʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʨʘʙʦʪʳ ʫʯʘʩʪʥʠʢʦʚ ɽɻʕ 2016ï2019 ʛʛ. 

 

ɸʚʪʦʨʳ ʙʫʜʫʪ ʙʣʘʛʦʜʘʨʥʳ ʟʘ ʟʘʤʝʯʘʥʠʷ ʠ ʧʨʝʜʣʦʞʝʥʠʷ ʧʦ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʧʦʩʦʙʠʷ. 
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ɺɺɽɼɽʅʀɽ 

 

 ʆʙʱʠʝ ʧʦʟʠʮʠʠ ʠ ʭʘʨʘʢʪʝʨ ʦʮʝʥʠʚʘʥʠʷ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʥʠʡ ʚ ʮʝʣʦʤ 

ʧʦʚʪʦʨʷʶʪ ʧʨʦʰʣʦʛʦʜʥʠʝ. ʅʝʙʦʣʴʰʠʝ ʚʠʜʦʠʟʤʝʥʝʥʠʷ ʠ ʢʦʨʨʝʢʪʠʨʦʚʢʠ 

ʬʦʨʤʫʣʠʨʦʚʦʢ ʚ ʩʦʜʝʨʞʘʥʠʠ ʢʨʠʪʝʨʠʝʚ ʦʮʝʥʠʚʘʥʠʷ ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʟʘʜʘʥʠʷ 

ʤʦʛʫʪ ʠʤʝʪʴ ʤʝʩʪʦ ʚ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʜʦʙʥʦʛʦ ʨʦʜʘ 

ʫʪʦʯʥʝʥʠʡ ʜʠʢʪʫʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝʤ ʠ ʩʪʨʫʢʪʫʨʦʡ ʩʘʤʦʛʦ ʟʘʜʘʥʠʷ.  

ɹʦʣʝʝ ʧʦʜʨʦʙʥʦʝ ʦʧʠʩʘʥʠʝ ʟʘʜʘʥʠʡ ʩ ʨʘʟʚʝʨʥʫʪʳʤ ʦʪʚʝʪʦʤ ʠ ʢʨʠʪʝʨʠʝʚ 

ʦʮʝʥʠʚʘʥʠʷ ʠʭ ʚʳʧʦʣʥʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʠʞʝ, ʚ ʥʘʯʘʣʝ ʢʘʞʜʦʛʦ 

ʠʟ ʧʘʨʘʛʨʘʬʦʚ 1ï7. 

 

ʀʟʚʣʝʯʝʥʠʷ ʠʟ ʄʝʪʦʜʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʈʦʩʦʙʨʥʘʜʟʦʨʘ ʧʦ 

ʬʦʨʤʠʨʦʚʘʥʠʶ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʙʦʪʳ ʧʨʝʜʤʝʪʥʳʭ ʢʦʤʠʩʩʠʡ ʩʫʙʲʝʢʪʘ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʠʪʦʛʦʚʦʡ 

ʘʪʪʝʩʪʘʮʠʠ ʧʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤ ʧʨʦʛʨʘʤʤʘʤ ʩʨʝʜʥʝʛʦ ʦʙʱʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

ɺʦ ʚʨʝʤʷ ʨʘʙʦʪʳ ʵʢʩʧʝʨʪʘʤ ʟʘʧʨʝʱʘʝʪʩʷ:  

¶ ʠʤʝʪʴ ʧʨʠ ʩʝʙʝ ʩʨʝʜʩʪʚʘ ʩʚʷʟʠ, ʬʦʪʦ-, ʘʫʜʠʦ- ʠ ʚʠʜʝʦʘʧʧʘʨʘʪʫʨʫ; 

¶ ʢʦʧʠʨʦʚʘʪʴ ʠ ʚʳʥʦʩʠʪʴ ʠʟ ʧʦʤʝʱʝʥʠʡ, ʚ ʢʦʪʦʨʳʭ ʨʘʙʦʪʘʝʪ ʇʂ, 

ʵʢʟʘʤʝʥʘʮʠʦʥʥʳʝ ʨʘʙʦʪʳ, ʢʨʠʪʝʨʠʠ ʦʮʝʥʠʚʘʥʠʷ, ʧʨʦʪʦʢʦʣʳ ʧʨʦʚʝʨʢʠ 

ʵʢʟʘʤʝʥʘʮʠʦʥʥʳʭ ʨʘʙʦʪ; 

¶ ʨʘʟʛʣʘʰʘʪʴ ʠʥʬʦʨʤʘʮʠʶ, ʩʦʜʝʨʞʘʱʫʶʩʷ ʚ ʫʢʘʟʘʥʥʳʭ ʤʘʪʝʨʠʘʣʘʭ. 

 

ʊʘʢʞʝ ʟʘʧʨʝʱʘʝʪʩʷ: 

¶ ʙʝʟ ʫʚʘʞʠʪʝʣʴʥʦʡ ʧʨʠʯʠʥʳ ʧʦʢʠʜʘʪʴ ʘʫʜʠʪʦʨʠʶ; 

¶ ʧʝʨʝʛʦʚʘʨʠʚʘʪʴʩʷ ʩ ʜʨʫʛʠʤʠ ʵʢʩʧʝʨʪʘʤʠ ʇʂ, ʝʩʣʠ ʨʝʯʴ ʥʝ ʠʜʝʪ ʦ 

ʢʦʥʩʫʣʴʪʠʨʦʚʘʥʠʠ ʩ ʧʨʝʜʩʝʜʘʪʝʣʝʤ ʇʂ ʠʣʠ ʩ ʵʢʩʧʝʨʪʦʤ ʇʂ, ʥʘʟʥʘʯʝʥʥʳʤ ʧʦ 

ʨʝʰʝʥʠʶ ʧʨʝʜʩʝʜʘʪʝʣʷ ʇʂ, ʢʦʥʩʫʣʴʪʘʥʪʦʤ. 

 

ɽʩʣʠ ʫ ʵʢʩʧʝʨʪʘ ʚʦʟʥʠʢʘʶʪ ʚʦʧʨʦʩʳ ʠʣʠ ʧʨʦʙʣʝʤʳ, ʦʥ ʜʦʣʞʝʥ ʦʙʨʘʪʠʪʴʩʷ 

ʢ ʧʨʝʜʩʝʜʘʪʝʣʶ ʇʂ ʠʣʠ ʣʠʮʫ, ʥʘʟʥʘʯʝʥʥʦʤʫ ʧʨʝʜʩʝʜʘʪʝʣʝʤ ʇʂ ʢʦʥʩʫʣʴʪʘʥʪʦʤ. 
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1. ʂʨʠʪʝʨʠʠ ʧʨʦʚʝʨʢʠ ʠ ʦʮʝʥʢʘ ʨʝʰʝʥʠʡ ʟʘʜʘʥʠʷ 13 
 

ɿʘʜʘʥʠʝ ˉ13 ï ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʦʝ, ʣʦʛʘʨʠʬʤʠʯʝʩʢʦʝ ʠʣʠ ʧʦʢʘʟʘʪʝʣʴʥʦʝ 

ʫʨʘʚʥʝʥʠʝ.  

ɺr ʜʝʣʝʥʠʝ ʨʝʰʝʥʠʷ ʫʨʘʚʥʝʥʠʷ ʚ ʦʪʜʝʣʴʥʳʡ ʧʫʥʢʪ ʘ ʧʨʷʤʦ ʫʢʘʟʳʚʘʝʪ 

ʫʯʘʩʪʥʠʢʘʤ ʵʢʟʘʤʝʥʘ ʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʣʥʦʛʦ ʨʝʰʝʥʠʷ ʧʨʝʜʣʦʞʝʥʥʦʛʦ 

ʫʨʘʚʥʝʥʠʷ: ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʚ ʪʝʢʩʪʝ ʢʦʥʢʨʝʪʥʦʡ ʨʘʙʦʪʳ ʦʪʚʝʪʘ ʥʘ ʚʦʧʨʦʩ 

ʧʫʥʢʪʘ ʘ ʟʘʜʘʥʠʝ ˉ13 ʦʮʝʥʠʚʘʝʪʩʷ 0 ʙʘʣʣʦʚ. 

 

ʉʦʜʝʨʞʘʥʠʝ ʢʨʠʪʝʨʠʷ ɹʘʣʣʳ 

ʆʙʦʩʥʦʚʘʥʥʦ ʧʦʣʫʯʝʥʳ ʚʝʨʥʳʝ ʦʪʚʝʪʳ ʚ ʦʙʦʠʭ ʧʫʥʢʪʘʭ 2 

ʆʙʦʩʥʦʚʘʥʥʦ ʧʦʣʫʯʝʥ ʚʝʨʥʳʡ ʦʪʚʝʪ ʚ ʧʫʥʢʪʝ ʘ  

ʀʃʀ 

ʧʦʣʫʯʝʥʳ ʥʝʚʝʨʥʳʝ ʦʪʚʝʪʳ ʠʟ-ʟʘ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʦʰʠʙʢʠ, ʥʦ ʧʨʠ ʵʪʦʤ 

ʠʤʝʝʪʩʷ ʚʝʨʥʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʚʩʝʭ ʰʘʛʦʚ ʨʝʰʝʥʠʷ ʦʙʦʠʭ 

ʧʫʥʢʪʦʚ: ʧʫʥʢʪʘ ʘ ʠ ʧʫʥʢʪʘ ʙ 

1 

ʈʝʰʝʥʠʝ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʠ ʦʜʥʦʤʫ ʠʟ ʢʨʠʪʝʨʠʝʚ, ʧʝʨʝʯʠʩʣʝʥʥʳʭ 

ʚʳʰʝ 
0 

ʄʘʢʩʠʤʘʣʴʥʳʡ ʙʘʣʣ 2 

 

ʂʦʤʤʝʥʪʘʨʠʡ. ʆʪʚʝʪ ʚ ʟʘʜʘʥʠʠ ʩ ʨʘʟʚʝʨʥʫʪʳʤ ʦʪʚʝʪʦʤ ï ʵʪʦ ʨʝʰʝʥʠʝ ʠ ʚʳʚʦʜ 

(ʥʘʟʳʚʘʝʤʳʡ ʦʪʚʝʪʦʤ). 

 

ɿʘʜʘʯʘ 13 (ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʳʡ ʚʘʨʠʘʥʪ 2021 ʛ.). 

 

ʘ) ʈʝʰʠʪʝ ʫʨʘʚʥʝʥʠʝ 

( )2sin cos2 3 cos 1
3

x x x
p
+ + = +. 

ʙ) ʋʢʘʞʠʪʝ ʢʦʨʥʠ ʵʪʦʛʦ ʫʨʘʚʥʝʥʠʷ, ʧʨʠʥʘʜʣʝʞʘʱʠʝ ʦʪʨʝʟʢʫ 
3ˊ

3 ;
2

è ø- p -
é ùê ú

. 

  
ʈʝʰʝʥʠʝ.  

ʘ) ɿʘʧʠʰʝʤ ʠʩʭʦʜʥʦʝ ʫʨʘʚʥʝʥʠʝ ʚ ʚʠʜʝ: 
2

sin 3cos 1 2sin 3cos 1x x x x+ + - = +; 
2

sin 2sin 0x x- =; ( )sin 2sin 1 0x xÖ - =. 

ɿʥʘʯʠʪ, sin 0x= , ʦʪʢʫʜʘ ˊx k= , kÍ , ʠʣʠ 
1

sin
2

x= , ʦʪʢʫʜʘ 
ˊ

2ˊ
6

x n= + , nÍ , 

ʠʣʠ 
5ˊ

2ˊ
6

x m= + , mÍ . 



 

 6 

ʙ) ʉ ʧʦʤʦʱʴʶ ʯʠʩʣʦʚʦʡ ʦʢʨʫʞʥʦʩʪʠ ʦʪʙʝʨʸʤ 

ʢʦʨʥʠ, ʧʨʠʥʘʜʣʝʞʘʱʠʝ ʦʪʨʝʟʢʫ 
3ˊ

3 ;
2

è ø- p -
é ùê ú

. 

ʇʦʣʫʯʠʤ ʯʠʩʣʘ: 3ˊ- ; 2ˊ- ; 
11́

6
- . 

ʆʪʚʝʪ: ʘ) ḱ , kÍ ; 
ˊ

2ˊ
6

n+ , nÍ ; 

ʆʪʚʝʪ:
 

5ˊ
2ˊ

6
m+ , mÍ ; 

ʆʪʚʝʪ: ʙ) 3ˊ- ; 2ˊ- ; 
11́

6
- . 

 

ʂʦʤʤʝʥʪʘʨʠʡ.  

ʄʥʦʞʝʩʪʚʦ ʢʦʨʥʝʡ ʤʦʞʝʪ ʟʘʧʠʩʘʥʦ ʧʦ-ʜʨʫʛʦʤʫ.  

ʆʪʙʦʨ ʢʦʨʥʝʡ ʤʦʞʝʪ ʙʳʪʴ ʧʨʦʠʟʚʝʜʝʥ ʣʶʙʳʤ ʜʨʫʛʠʤ ʩʧʦʩʦʙʦʤ: ʩ 

ʧʦʤʦʱʴʶ ʛʨʘʬʠʢʘ, ʨʝʰʝʥʠʷ ʜʚʦʡʥʳʭ ʥʝʨʘʚʝʥʩʪʚ ʠ ʪ.ʧ.  

ʇʨʠ ʦʪʙʦʨʝ ʢʦʨʥʝʡ ʩ ʧʦʤʦʱʴʶ ʯʠʩʣʦʚʦʡ (ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʦʡ) 

ʦʢʨʫʞʥʦʩʪʠ ʥʘ ʯʠʩʣʦʚʦʡ ʦʢʨʫʞʥʦʩʪʠ ʜʦʣʞʥʦ ʙʳʪʴ: ʦʪʤʝʯʝʥʳ ʠ ʦʙʦʟʥʘʯʝʥʳ 

ʢʦʥʮʳ ʯʠʩʣʦʚʦʛʦ ʦʪʨʝʟʢʘ, ʚʳʜʝʣʝʥʘ ʜʫʛʘ, ʦʪʤʝʯʝʥʳ ʠ ʦʙʦʟʥʘʯʝʥʳ ʢʦʨʥʠ, 

ʧʨʠʥʘʜʣʝʞʘʱʠʝ ʜʘʥʥʦʤʫ ʦʪʨʝʟʢʫ. ʅʘ ʦʢʨʫʞʥʦʩʪʠ ʤʦʛʫʪ ʙʳʪʴ ʦʪʤʝʯʝʥʳ 

ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʯʠʩʣʘ, ʧʨʠʥʘʜʣʝʞʘʱʠʝ ʯʠʩʣʦʚʦʤʫ ʦʪʨʝʟʢʫ. 
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ɿʘʜʘʥʠʝ 1 

ʘ) ʈʝʰʠʪʝ ʫʨʘʚʥʝʥʠʝ  

( )3ˊ
cos2 2 3 cos

2
x x+ = -. 

ʙ) ʋʢʘʞʠʪʝ ʢʦʨʥʠ ʵʪʦʛʦ ʫʨʘʚʥʝʥʠʷ, ʧʨʠʥʘʜʣʝʞʘʱʠʝ ʦʪʨʝʟʢʫ 
3ˊ

3ˊ;
2

è ø- -
é ùê ú

. 

ʈʝʰʝʥʠʝ. 

ʘ) ɿʘʧʠʰʝʤ ʠʩʭʦʜʥʦʝ ʫʨʘʚʥʝʥʠʝ ʚ ʚʠʜʝ: 
2

1 2sin 3sin 2 0x x- + + =; ( )( )2sin 3 sin 3 0x x+ - =. 

ɿʥʘʯʠʪ, 
3

sin
2

x=- , ʦʪʢʫʜʘ 
ˊ

2ˊ
3

x n=- + , nÍ , ʠʣʠ 
2ˊ

2ˊ
3

x m=- + , mÍ . 

ʋʨʘʚʥʝʥʠʝ sin 3x=  ʢʦʨʥʝʡ ʥʝ ʠʤʝʝʪ. 

ʙ) ʉ ʧʦʤʦʱʴʶ ʯʠʩʣʦʚʦʡ ʦʢʨʫʞʥʦʩʪʠ ʦʪʙʝʨʸʤ ʢʦʨʥʠ, 

ʧʨʠʥʘʜʣʝʞʘʱʠʝ ʦʪʨʝʟʢʫ 
3ˊ

3ˊ;
2

è ø- -
é ùê ú

. 

ʇʦʣʫʯʠʤ ʯʠʩʣʘ: 
8ˊ

3
- ; 

7ˊ

3
- . 

 

 

 

 

ʆʪʚʝʪ: ʘ) 
ˊ

2ˊ
3

n- + , nÍ ; 
2ˊ

2ˊ
3

m- + , mÍ ; ʙ) 
8ˊ

3
- ; 

7ˊ

3
- . 

  

  

ʉʦʜʝʨʞʘʥʠʝ ʢʨʠʪʝʨʠʷ ɹʘʣʣʳ 

ʆʙʦʩʥʦʚʘʥʥʦ ʧʦʣʫʯʝʥʳ ʚʝʨʥʳʝ ʦʪʚʝʪʳ ʚ ʦʙʦʠʭ ʧʫʥʢʪʘʭ 2 

ʆʙʦʩʥʦʚʘʥʥʦ ʧʦʣʫʯʝʥ ʚʝʨʥʳʡ ʦʪʚʝʪ ʚ ʧʫʥʢʪʝ ʘ 

ʀʃʀ 

ʧʦʣʫʯʝʥʳ ʥʝʚʝʨʥʳʝ ʦʪʚʝʪʳ ʠʟ-ʟʘ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʦʰʠʙʢʠ, ʥʦ ʧʨʠ ʵʪʦʤ 

ʠʤʝʝʪʩʷ ʚʝʨʥʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʚʩʝʭ ʰʘʛʦʚ ʨʝʰʝʥʠʷ ʦʙʦʠʭ 

ʧʫʥʢʪʦʚ: ʧʫʥʢʪʘ ʘ ʠ ʧʫʥʢʪʘ ʙ 

1 

ʈʝʰʝʥʠʝ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʠ ʦʜʥʦʤʫ ʠʟ ʢʨʠʪʝʨʠʝʚ, ʧʝʨʝʯʠʩʣʝʥʥʳʭ 

ʚʳʰʝ 
0 

ʄʘʢʩʠʤʘʣʴʥʳʡ ʙʘʣʣ 2 
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ɿʘʜʘʥʠʝ 2 

ʘ) ʈʝʰʠʪʝ ʫʨʘʚʥʝʥʠʝ  

cos cos
9 81 28 9 3 0

x x
Ö - Ö + =. 

ʙ) ʋʢʘʞʠʪʝ ʢʦʨʥʠ ʵʪʦʛʦ ʫʨʘʚʥʝʥʠʷ, ʧʨʠʥʘʜʣʝʞʘʱʠʝ ʦʪʨʝʟʢʫ 
5ˊ

; 4ˊ
2
è ø
é ùê ú

. 

ʈʝʰʝʥʠʝ. 

ʘ) ʇʫʩʪʴ 
cos

9
x

t= , ʪʦʛʜʘ ʫʨʘʚʥʝʥʠʝ ʟʘʧʠʰʝʪʩʷ ʚ ʚʠʜʝ 
2

9 28 3 0t t- + =, ʦʪʢʫʜʘ 

1

9
t=  ʠʣʠ 3t= . 

ʇʨʠ 
1

9
t=  ʧʦʣʫʯʠʤ: 

cos 1
9

9

x
= ; cos 1x=-, ʦʪʢʫʜʘ 2x k=p+ p, kÍ . 

ʇʨʠ 3t=  ʧʦʣʫʯʠʤ: 
cos

9 3
x
= ; 

1
cos

2
x= , ʦʪʢʫʜʘ 

ˊ
2ˊ

3
x l= + , lÍ , ʠʣʠ 

ˊ
2ˊ

3
x n=- + , nÍ . 

ʙ) ʉ ʧʦʤʦʱʴʶ ʯʠʩʣʦʚʦʡ ʦʢʨʫʞʥʦʩʪʠ ʦʪʙʝʨʸʤ ʢʦʨʥʠ, 

ʧʨʠʥʘʜʣʝʞʘʱʠʝ ʦʪʨʝʟʢʫ 
5ˊ

; 4ˊ
2
è ø
é ùê ú

. 

ʇʦʣʫʯʠʤ ʯʠʩʣʘ: 3 ;́ 
11́

3
. 

 

 

 

 

 

ʆʪʚʝʪ: ʘ) 2 kp+ p, kÍ ; 
ˊ

2ˊ
3

l+ , lÍ ; 
ˊ

2ˊ
3

n- + , nÍ ;  ʙ) 3 ;́ 
11́

3
. 

  
ʉʦʜʝʨʞʘʥʠʝ ʢʨʠʪʝʨʠʷ ɹʘʣʣʳ 

ʆʙʦʩʥʦʚʘʥʥʦ ʧʦʣʫʯʝʥʳ ʚʝʨʥʳʝ ʦʪʚʝʪʳ ʚ ʦʙʦʠʭ ʧʫʥʢʪʘʭ 2 

ʆʙʦʩʥʦʚʘʥʥʦ ʧʦʣʫʯʝʥ ʚʝʨʥʳʡ ʦʪʚʝʪ ʚ ʧʫʥʢʪʝ ʘ 

ʀʃʀ 

ʧʦʣʫʯʝʥʳ ʥʝʚʝʨʥʳʝ ʦʪʚʝʪʳ ʠʟ-ʟʘ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʦʰʠʙʢʠ, ʥʦ ʧʨʠ ʵʪʦʤ 

ʠʤʝʝʪʩʷ ʚʝʨʥʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʚʩʝʭ ʰʘʛʦʚ ʨʝʰʝʥʠʷ ʦʙʦʠʭ 

ʧʫʥʢʪʦʚ: ʧʫʥʢʪʘ ʘ ʠ ʧʫʥʢʪʘ ʙ 

1 

ʈʝʰʝʥʠʝ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʠ ʦʜʥʦʤʫ ʠʟ ʢʨʠʪʝʨʠʝʚ, ʧʝʨʝʯʠʩʣʝʥʥʳʭ 

ʚʳʰʝ 
0 

ʄʘʢʩʠʤʘʣʴʥʳʡ ʙʘʣʣ 2 
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ɿʘʜʘʥʠʝ 3 

ʘ) ʈʝʰʠʪʝ ʫʨʘʚʥʝʥʠʝ 

( ) ( )
2

4 42log 4sin 5log 4sin 2 0x x- + =. 

ʙ) ʋʢʘʞʠʪʝ ʢʦʨʥʠ ʵʪʦʛʦ ʫʨʘʚʥʝʥʠʷ, ʧʨʠʥʘʜʣʝʞʘʱʠʝ ʦʪʨʝʟʢʫ 
3ˊ

; 0
2

è ø-
é ùê ú

. 

ʈʝʰʝʥʠʝ. 

ʘ) ʇʫʩʪʴ ( )4log 4sint x= , ʪʦʛʜʘ ʠʩʭʦʜʥʦʝ ʫʨʘʚʥʝʥʠʝ ʟʘʧʠʰʝʪʩʷ ʚ ʚʠʜʝ 

2
2 5 2 0t t- + =, ʦʪʢʫʜʘ 2t=  ʠʣʠ 

1

2
t= . 

ʇʨʠ 2t=  ʧʦʣʫʯʠʤ: ( )4log 4sin 2x = , ʟʥʘʯʠʪ, sin 4x= , ʯʪʦ ʥʝʚʦʟʤʦʞʥʦ. 

ʇʨʠ 
1

2
t=  ʧʦʣʫʯʠʤ: ( )4

1
log 4sin

2
x = , ʟʥʘʯʠʪ, 

1
sin

2
x= , ʦʪʢʫʜʘ 

ˊ
2ˊ

6
x n= + , 

nÍ , ʠʣʠ 
5ˊ

2ˊ
6

x m= + , mÍ . 

ʙ) ʉ ʧʦʤʦʱʴʶ ʯʠʩʣʦʚʦʡ ʦʢʨʫʞʥʦʩʪʠ ʦʪʙʝʨʸʤ ʢʦʨʥʠ, 

ʧʨʠʥʘʜʣʝʞʘʱʠʝ ʦʪʨʝʟʢʫ 
3ˊ

; 0
2

è ø-
é ùê ú

. 

ʇʦʣʫʯʠʤ ʯʠʩʣʦ 
7ˊ

6
- . 

 

 

 

ʆʪʚʝʪ: ʘ) 
ˊ

2ˊ
6

n+ , nÍ ; 
5ˊ

2ˊ
6

m+ , mÍ ; ʙ) 
7ˊ

6
- . 

 

ʉʦʜʝʨʞʘʥʠʝ ʢʨʠʪʝʨʠʷ ɹʘʣʣʳ 

ʆʙʦʩʥʦʚʘʥʥʦ ʧʦʣʫʯʝʥʳ ʚʝʨʥʳʝ ʦʪʚʝʪʳ ʚ ʦʙʦʠʭ ʧʫʥʢʪʘʭ 2 

ʆʙʦʩʥʦʚʘʥʥʦ ʧʦʣʫʯʝʥ ʚʝʨʥʳʡ ʦʪʚʝʪ ʚ ʧʫʥʢʪʝ ʘ 

ʀʃʀ 

ʧʦʣʫʯʝʥʳ ʥʝʚʝʨʥʳʝ ʦʪʚʝʪʳ ʠʟ-ʟʘ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʦʰʠʙʢʠ, ʥʦ ʧʨʠ ʵʪʦʤ 

ʠʤʝʝʪʩʷ ʚʝʨʥʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʚʩʝʭ ʰʘʛʦʚ ʨʝʰʝʥʠʷ ʦʙʦʠʭ 

ʧʫʥʢʪʦʚ ð ʧʫʥʢʪʘ ʘ ʠ ʧʫʥʢʪʘ ʙ 

1 

ʈʝʰʝʥʠʝ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʠ ʦʜʥʦʤʫ ʠʟ ʢʨʠʪʝʨʠʝʚ, ʧʝʨʝʯʠʩʣʝʥʥʳʭ 

ʚʳʰʝ 
0 

ʄʘʢʩʠʤʘʣʴʥʳʡ ʙʘʣʣ 2 
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ɿʘʜʘʥʠʝ 4 

ʘ) ʈʝʰʠʪʝ ʫʨʘʚʥʝʥʠʝ 
2

cos2 0,5 cosx x+ = . 

ʙ) ʋʢʘʞʠʪʝ ʢʦʨʥʠ ʵʪʦʛʦ ʫʨʘʚʥʝʥʠʷ, ʧʨʠʥʘʜʣʝʞʘʱʠʝ ʦʪʨʝʟʢʫ 
3ˊ

3ˊ;
2

è ø- -
é ùê ú

. 

ʈʝʰʝʥʠʝ. 

ʘ) ɿʘʧʠʰʝʤ ʠʩʭʦʜʥʦʝ ʫʨʘʚʥʝʥʠʝ ʚ ʚʠʜʝ: 

2 2
2cos 1 0,5 cosx x- + = ; 

2 2
cos cos 0

2 2
x x

å õå õ
- + =æ öæ ö

ç ÷ç ÷
. 

ɿʥʘʯʠʪ, ʠʣʠ 
2

cos
2

x=- , ʦʪʢʫʜʘ 
3ˊ

2ˊ
4

x k=- + , kÍ , ʠʣʠ 
3ˊ

2ˊ
4

x l= + , lÍ , 

ʠʣʠ 
2

cos
2

x= , ʦʪʢʫʜʘ 
ˊ

2ˊ
4

x n=- + , nÍ , ʠʣʠ 
ˊ

2ˊ
4

x m= + , mÍ . 

ʙ) ʉ ʧʦʤʦʱʴʶ ʯʠʩʣʦʚʦʡ ʦʢʨʫʞʥʦʩʪʠ ʦʪʙʝʨʸʤ ʢʦʨʥʠ, 

ʧʨʠʥʘʜʣʝʞʘʱʠʝ ʦʪʨʝʟʢʫ 
3ˊ

3ˊ;
2

è ø- -
é ùê ú

. 

ʇʦʣʫʯʠʤ ʯʠʩʣʘ: 
11́

4
- ; 

9ˊ

4
- ; 

7ˊ

4
- . 

 

 

 

 

ʆʪʚʝʪ: ʘ) 
3ˊ

2ˊ
4

k- + , kÍ ; 
3ˊ

2ˊ
4

l+ , lÍ ; 
ˊ

2ˊ
4

n- + , nÍ ; 
ˊ

2ˊ
4

m+ , mÍ ; 

ʆʪʚʝʪ: ʙ) 
11́

4
- ; 

9ˊ

4
- ; 

7ˊ

4
- . 

 

ʉʦʜʝʨʞʘʥʠʝ ʢʨʠʪʝʨʠʷ ɹʘʣʣʳ 

ʆʙʦʩʥʦʚʘʥʥʦ ʧʦʣʫʯʝʥʳ ʚʝʨʥʳʝ ʦʪʚʝʪʳ ʚ ʦʙʦʠʭ ʧʫʥʢʪʘʭ 2 

ʆʙʦʩʥʦʚʘʥʥʦ ʧʦʣʫʯʝʥ ʚʝʨʥʳʡ ʦʪʚʝʪ ʚ ʧʫʥʢʪʝ ʘ 

ʀʃʀ 

ʧʦʣʫʯʝʥʳ ʥʝʚʝʨʥʳʝ ʦʪʚʝʪʳ ʠʟ-ʟʘ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʦʰʠʙʢʠ, ʥʦ ʧʨʠ ʵʪʦʤ 

ʠʤʝʝʪʩʷ ʚʝʨʥʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʚʩʝʭ ʰʘʛʦʚ ʨʝʰʝʥʠʷ ʦʙʦʠʭ 

ʧʫʥʢʪʦʚ: ʧʫʥʢʪʘ ʘ ʠ ʧʫʥʢʪʘ ʙ 

1 

ʈʝʰʝʥʠʝ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʠ ʦʜʥʦʤʫ ʠʟ ʢʨʠʪʝʨʠʝʚ, ʧʝʨʝʯʠʩʣʝʥʥʳʭ 

ʚʳʰʝ 
0 

ʄʘʢʩʠʤʘʣʴʥʳʡ ʙʘʣʣ 2 
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ʇʨʠʤʝʨʳ ʦʮʝʥʠʚʘʥʠʷ ʨʝʰʝʥʠʡ ʟʘʜʘʥʠʷ 13 

 

ʇʨʠʤʝʨ 1. 

ʘ) ʈʝʰʠʪʝ ʫʨʘʚʥʝʥʠʝ ( )3ˊ
cos2 2 3 cos

2
x x+ = -. 

ʙ) ʋʢʘʞʠʪʝ ʢʦʨʥʠ ʵʪʦʛʦ ʫʨʘʚʥʝʥʠʷ, ʧʨʠʥʘʜʣʝʞʘʱʠʝ ʦʪʨʝʟʢʫ 
3ˊ

3ˊ;
2

è ø- -
é ùê ú

. 

ʆʪʚʝʪ: ʘ) 
ˊ

2ˊ
3

n- + , nÍ ; 
2ˊ

2ˊ
3

m- + , mÍ ; ʙ) 
8ˊ

3
- ; 

7ˊ

3
- . 

 

 
 

ʂʦʤʤʝʥʪʘʨʠʡ.  

ʆʙʦʩʥʦʚʘʥʥʦ ʧʦʣʫʯʝʥʳ ʚʝʨʥʳʝ ʦʪʚʝʪ rʚ ʦʙʦʠʭ ʧʫʥʢʪʘʭ.  

 

ʆʮʝʥʢʘ ʵʢʩʧʝʨʪʘ: 2 ʙʘʣʣʘ. 
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ʇʨʠʤʝʨ 2. 

ʘ) ʈʝʰʠʪʝ ʫʨʘʚʥʝʥʠʝ ( )3ˊ
cos2 2 3 cos

2
x x+ = -. 

ʙ) ʋʢʘʞʠʪʝ ʢʦʨʥʠ ʵʪʦʛʦ ʫʨʘʚʥʝʥʠʷ, ʧʨʠʥʘʜʣʝʞʘʱʠʝ ʦʪʨʝʟʢʫ 
3ˊ

3ˊ;
2

è ø- -
é ùê ú

. 

ʆʪʚʝʪ: ʘ) 
ˊ

2ˊ
3

n- + , nÍ ; 
2ˊ

2ˊ
3

m- + , mÍ ; ʙ) 
8ˊ

3
- ; 

7ˊ

3
- . 

 

 
 

ʂʦʤʤʝʥʪʘʨʠʡ.  

ʆʙʦʩʥʦʚʘʥʥʦ ʧʦʣʫʯʝʥ ʚʝʨʥʳʡ ʦʪʚʝʪ ʚ ʧʫʥʢʪʝ ʘ, ʥʦ ʦʪʙʦʨ ʢʦʨʥʝʡ ʥʝʣʴʟʷ ʥʘʟʚʘʪʴ 

ʦʙʦʩʥʦʚʘʥʥʳʤ, ʪʘʢ ʢʘʢ ʧʝʨʝʙʦʨ ʦʩʪʘʥʦʚʣʝʥ ʥʘ ʢʦʨʥʝ, ʧʨʠʥʘʜʣʝʞʘʱʝʤ ʦʪʨʝʟʢʫ. 

ʊʠʧʠʯʥʳʡ ʧʨʠʤʝʨ ʚʳʩʪʘʚʣʝʥʠʷ 1 ʙʘʣʣʘ.  

 

ʆʮʝʥʢʘ ʵʢʩʧʝʨʪʘ: 1 ʙʘʣʣ. 



 

 13 

ʇʨʠʤʝʨ 3. 

ʘ) ʈʝʰʠʪʝ ʫʨʘʚʥʝʥʠʝ ( )3ˊ
cos2 2 3 cos

2
x x+ = -. 

ʙ) ʋʢʘʞʠʪʝ ʢʦʨʥʠ ʵʪʦʛʦ ʫʨʘʚʥʝʥʠʷ, ʧʨʠʥʘʜʣʝʞʘʱʠʝ ʦʪʨʝʟʢʫ 
3ˊ

3ˊ;
2

è ø- -
é ùê ú

. 

ʆʪʚʝʪ: ʘ) 
ˊ

2ˊ
3

n- + , nÍ ; 
2ˊ

2ˊ
3

m- + , mÍ ; ʙ) 
8ˊ

3
- ; 

7ˊ

3
- . 

 

 
 

ʂʦʤʤʝʥʪʘʨʠʡ.  

ʊʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʦʝ ʫʨʘʚʥʝʥʠʝ ʨʝʰʝʥʦ ʥʝʚʝʨʥʦ. ɺʦ ʚʪʦʨʦʡ ʩʪʨʦʯʢʝ ʚ ʧʨʘʚʦʡ 

ʯʘʩʪʠ ʦʪʩʫʪʩʪʚʫʝʪ ʟʥʘʢ ʤʠʥʫʩ ï ʦʰʠʙʢʘ ʚ ʬʦʨʤʫʣʝ ʧʨʠʚʝʜʝʥʠʷ. ʇʫʥʢʪ ʘ 

ʥʝ ʚʧrʦʣʥʝʥ (ʥʝ ʠʟ-ʟʘ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʦʰʠʙʢʠ). 

 

ʆʮʝʥʢʘ ʵʢʩʧʝʨʪʘ: 0 ʙʘʣʣʦʚ. 
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ʇʨʠʤʝʨ 4.  

ʘ) ʈʝʰʠʪʝ ʫʨʘʚʥʝʥʠʝ 
cos cos

9 81 28 9 3 0
x x

Ö - Ö + =. 

ʙ) ʋʢʘʞʠʪʝ ʢʦʨʥʠ ʵʪʦʛʦ ʫʨʘʚʥʝʥʠʷ, ʧʨʠʥʘʜʣʝʞʘʱʠʝ ʦʪʨʝʟʢʫ 
5ˊ

; 4ˊ
2
è ø
é ùê ú

. 

ʆʪʚʝʪ: ʘ) 2 kp+ p, kÍ ; 
ˊ

2ˊ
3

l+ , lÍ ; 
ˊ

2ˊ
3

n- + , nÍ ; ʙ) 3 ;́ 
11́

3
. 

 

 
 

ʂʦʤʤʝʥʪʘʨʠʡ.  

ʆʙʦʩʥʦʚʘʥʥʦ ʧʦʣʫʯʝʥ ʚʝʨʥʳʡ ʦʪʚʝʪ ʚ ʧʫʥʢʪʝ ʘ, ʥʦ ʧʨʠ ʦʪʙʦʨʝ ʢʦʨʥʝʡ 

ʦʪʩʫʪʩʪʚʫʝʪ ʨʝʰʝʥʠʝ ʠ ʦʰʠʙʦʯʥʦ ʫʢʘʟʘʥʦ ʯʠʩʣʦ, ʢʦʪʦʨʦʝ ʥʝ ʷʚʣʷʝʪʩʷ ʢʦʨʥʝʤ 

ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʦʛʦ ʫʨʘʚʥʝʥʠʷ. ʊʠʧʠʯʥʳʡ ʧʨʠʤʝʨ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʥʠʷ 

ʥʘ 1 ʙʘʣʣ. 

 

ʆʮʝʥʢʘ ʵʢʩʧʝʨʪʘ: 1 ʙʘʣʣ. 
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ʇʨʠʤʝʨ 5.  

ʘ) ʈʝʰʠʪʝ ʫʨʘʚʥʝʥʠʝ 
cos cos

9 81 28 9 3 0
x x

Ö - Ö + =. 

ʙ) ʋʢʘʞʠʪʝ ʢʦʨʥʠ ʵʪʦʛʦ ʫʨʘʚʥʝʥʠʷ, ʧʨʠʥʘʜʣʝʞʘʱʠʝ ʦʪʨʝʟʢʫ 
5ˊ

; 4ˊ
2
è ø
é ùê ú

. 

ʆʪʚʝʪ: ʘ) 2 kp+ p, kÍ ; 
ˊ

2ˊ
3

l+ , lÍ ; 
ˊ

2ˊ
3

n- + , nÍ ; ʙ) 3 ;́ 
11́

3
. 

 
 

ʂʦʤʤʝʥʪʘʨʠʡ.  

ɺ ʟʘʧʠʩʠ ʢʦʨʥʝʡ ʧʝʨʚʦʛʦ ʧʨʦʩʪʝʡʰʝʛʦ ʫʨʘʚʥʝʥʠʷ ʩʦʜʝʨʞʠʪʩʷ ʜʫʙʣʠʨʫʶʱʘʷ 

ʟʘʧʠʩʴ ʢʦʨʥʝʡ, ʥʦ ʦʰʠʙʢʠ ʚ ʵʪʦʤ ʥʝʪ. ʇʨʠ ʦʪʙʦʨʝ ʢʦʨʥʝʡ ʜʦʧʫʱʝʥʳ ʦʰʠʙʢʠ 

ʧʨʠ ʜʝʣʝʥʠʠ 
5

2
6

 ʠ 
1

4
3

 ʥʘ 2.  

ʆʮʝʥʢʘ ʵʢʩʧʝʨʪʘ: 1 ʙʘʣʣ. 



 

 16 

ʇʨʠʤʝʨ 6.  

ʘ) ʈʝʰʠʪʝ ʫʨʘʚʥʝʥʠʝ 
cos cos

9 81 28 9 3 0
x x

Ö - Ö + =. 

ʙ) ʋʢʘʞʠʪʝ ʢʦʨʥʠ ʵʪʦʛʦ ʫʨʘʚʥʝʥʠʷ, ʧʨʠʥʘʜʣʝʞʘʱʠʝ ʦʪʨʝʟʢʫ 
5ˊ

; 4ˊ
2
è ø
é ùê ú

. 

ʆʪʚʝʪ: ʘ) 2 kp+ p, kÍ ; 
ˊ

2ˊ
3

l+ , lÍ ; 
ˊ

2ˊ
3

n- + , nÍ ; ʙ) 3 ;́ 
11́

3
. 

 

 
 

ʂʦʤʤʝʥʪʘʨʠʡ.  

ʊʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʦʝ ʫʨʘʚʥʝʥʠʝ cos 1x=- ʨʝʰʝʥʦ ʥʝʚʝʨʥʦ.  

 

ʆʮʝʥʢʘ ʵʢʩʧʝʨʪʘ: 0 ʙʘʣʣʦʚ. 
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ʇʨʠʤʝʨ 7.  

ʘ) ʈʝʰʠʪʝ ʫʨʘʚʥʝʥʠʝ ( ) ( )
2

4 42log 4sin 5log 4sin 2 0x x- + =. 

ʙ) ʋʢʘʞʠʪʝ ʢʦʨʥʠ ʵʪʦʛʦ ʫʨʘʚʥʝʥʠʷ, ʧʨʠʥʘʜʣʝʞʘʱʠʝ ʦʪʨʝʟʢʫ 
3ˊ

; 0
2

è ø-
é ùê ú

. 

ʆʪʚʝʪ: ʘ) 
ˊ

2ˊ
6

n+ , nÍ ; 
5ˊ

2ˊ
6

m+ , mÍ ; ʙ) 
7ˊ

6
- . 

 

 
 

ʂʦʤʤʝʥʪʘʨʠʡ.  

ʇʦʣʫʯʝʥʳ ʥʝʚʝʨʥʳʝ ʦʪʚʝʪʳ ʠʟ-ʟʘ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʦʰʠʙʢʠ ʧʨʠ ʚʳʯʠʩʣʝʥʠʠ 2t , 

ʥʦ ʧʨʠ ʵʪʦʤ ʠʤʝʝʪʩʷ ʚʝʨʥʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʚʩʝʭ ʰʘʛʦʚ ʨʝʰʝʥʠʷ ʦʙʦʠʭ 

ʧʫʥʢʪʦʚ: ʧʫʥʢʪʘ ʘ ʠ ʧʫʥʢʪʘ ʙ. 

ʆʮʝʥʢʘ ʵʢʩʧʝʨʪʘ: 1 ʙʘʣʣ. 
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ʇʨʠʤʝʨ 8.  

ʘ) ʈʝʰʠʪʝ ʫʨʘʚʥʝʥʠʝ ( ) ( )
2

4 42log 4sin 5log 4sin 2 0x x- + =. 

ʙ) ʋʢʘʞʠʪʝ ʢʦʨʥʠ ʵʪʦʛʦ ʫʨʘʚʥʝʥʠʷ, ʧʨʠʥʘʜʣʝʞʘʱʠʝ ʦʪʨʝʟʢʫ 
3ˊ

; 0
2

è ø-
é ùê ú

. 

ʆʪʚʝʪ: ʘ) 
ˊ

2ˊ
6

n+ , nÍ ; 
5ˊ

2ˊ
6

m+ , mÍ ; ʙ) 
7ˊ

6
- . 

 

 
 

ʂʦʤʤʝʥʪʘʨʠʡ.  

ʇʦʣʫʯʝʥʳ ʥʝʚʝʨʥʳʝ ʦʪʚʝʪʳ ʥʝ ʠʟ-ʟʘ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʦʰʠʙʢʠ ʧʨʠ ʥʘʭʦʞʜʝʥʠʠ 

ʢʦʨʥʝʡ ʢʚʘʜʨʘʪʥʦʛʦ ʫʨʘʚʥʝʥʠʷ.  

ʆʮʝʥʢʘ ʵʢʩʧʝʨʪʘ: 0 ʙʘʣʣʦʚ. 
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ʇʨʠʤʝʨ 9.  

ʘ) ʈʝʰʠʪʝ ʫʨʘʚʥʝʥʠʝ ( ) ( )
2

4 42log 4sin 5log 4sin 2 0x x- + =. 

ʙ) ʋʢʘʞʠʪʝ ʢʦʨʥʠ ʵʪʦʛʦ ʫʨʘʚʥʝʥʠʷ, ʧʨʠʥʘʜʣʝʞʘʱʠʝ ʦʪʨʝʟʢʫ 
3ˊ

; 0
2

è ø-
é ùê ú

. 

ʆʪʚʝʪ: ʘ) 
ˊ

2ˊ
6

n+ , nÍ ; 
5ˊ

2ˊ
6

m+ , mÍ ; ʙ) 
7ˊ

6
- . 

 

 
 

ʂʦʤʤʝʥʪʘʨʠʡ.  

ʆʙʦʩʥʦʚʘʥʥʦ ʧʦʣʫʯʝʥ ʚʝʨʥʳʡ ʦʪʚʝʪ ʚ ʧʫʥʢʪʝ ʘ, ʥʦ ʦʪʙʦʨ ʢʦʨʥʝʡ ʩ ʧʦʤʦʱʴʶ 

ʯʠʩʣʦʚʦʡ ʦʢʨʫʞʥʦʩʪʠ ʚ ʵʪʦʤ ʨʝʰʝʥʠʠ ʥʝʣʴʟʷ ʩʯʠʪʘʪʴ ʦʙʦʩʥʦʚʘʥʥʳʤ. ʊʠʧʠʯʥʳʡ 

ʧʨʠʤʝʨ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʥʠʷ ʥʘ 1 ʙʘʣʣ. 

ʆʮʝʥʢʘ ʵʢʩʧʝʨʪʘ: 1 ʙʘʣʣ. 
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ʇʨʠʤʝʨ 10.  

ʘ) ʈʝʰʠʪʝ ʫʨʘʚʥʝʥʠʝ ( ) ( )
2

4 42log 4sin 5log 4sin 2 0x x- + =. 

ʙ) ʋʢʘʞʠʪʝ ʢʦʨʥʠ ʵʪʦʛʦ ʫʨʘʚʥʝʥʠʷ, ʧʨʠʥʘʜʣʝʞʘʱʠʝ ʦʪʨʝʟʢʫ 
3ˊ

; 0
2

è ø-
é ùê ú

. 

ʆʪʚʝʪ: ʘ) 
ˊ

2ˊ
6

n+ , nÍ ; 
5ˊ

2ˊ
6

m+ , mÍ ; ʙ) 
7ˊ

6
- . 

 

 
 

ʂʦʤʤʝʥʪʘʨʠʡ.  

ʇʨʠ ʨʝʰʝʥʠʠ ʧʨʦʩʪʝʡʰʝʛʦ ʣʦʛʘʨʠʬʤʠʯʝʩʢʦʛʦ ʫʨʘʚʥʝʥʠʷ ʜʦʧʫʱʝʥʘ ʦʰʠʙʢʘ, 

ʢʦʪʦʨʘʷ ʥʝ ʷʚʣʷʝʪʩʷ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ, ʢʨʦʤʝ ʪʦʛʦ, ʧʨʠ ʥʘʭʦʞʜʝʥʠʠ ʆɼɿ 

ʜʦʧʫʱʝʥʘ ʦʰʠʙʢʘ, ʢʦʪʦʨʘʷ ʥʠʢʘʢ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʦʪʥʝʩʝʥʘ ʢ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ. 

ʃʶʙʘʷ ʠʟ ʵʪʠʭ ʦʰʠʙʦʢ ʫʞʝ ʥʝ ʧʦʟʚʦʣʷʝʪ ʚʳʩʪʘʚʠʪʴ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʙʘʣʣ. 

ʊʠʧʠʯʥʳʡ ʧʨʠʤʝʨ ʚʳʩʪʘʚʣʝʥʠʷ 0 ʙʘʣʣʦʚ. 

ʆʮʝʥʢʘ ʵʢʩʧʝʨʪʘ: 0 ʙʘʣʣʦʚ. 
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ʇʨʠʤʝʨ 11.  

ʘ) ʈʝʰʠʪʝ ʫʨʘʚʥʝʥʠʝ 
2

cos2 0,5 cosx x+ = . 

ʙ) ʋʢʘʞʠʪʝ ʢʦʨʥʠ ʵʪʦʛʦ ʫʨʘʚʥʝʥʠʷ, ʧʨʠʥʘʜʣʝʞʘʱʠʝ ʦʪʨʝʟʢʫ 
3ˊ

3ˊ;
2

è ø- -
é ùê ú

. 

ʆʪʚʝʪ: ʘ) 
3ˊ

2ˊ
4

k- + , kÍ ; 
3ˊ

2ˊ
4

l+ , lÍ ; 
ˊ

2ˊ
4

n- + , nÍ ; 
ˊ

2ˊ
4

m+ , mÍ ; 

ʆʪʚʝʪ: ʙ) 
11́

4
- ; 

9ˊ

4
- ; 

7ˊ

4
- . 

 

 

ʂʦʤʤʝʥʪʘʨʠʡ.  

ʆʙʦʩʥʦʚʘʥʥʦ ʧʦʣʫʯʝʥʳ ʚʝʨʥʳʝ ʦʪʚʝʪʳ ʚ ʦʙʦʠʭ ʧʫʥʢʪʘʭ. 

ʆʮʝʥʢʘ ʵʢʩʧʝʨʪʘ: 2 ʙʘʣʣʘ. 
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ʇʨʠʤʝʨ 12.  

ʘ) ʈʝʰʠʪʝ ʫʨʘʚʥʝʥʠʝ 
2

cos2 0,5 cosx x+ = . 

ʙ) ʋʢʘʞʠʪʝ ʢʦʨʥʠ ʵʪʦʛʦ ʫʨʘʚʥʝʥʠʷ, ʧʨʠʥʘʜʣʝʞʘʱʠʝ ʦʪʨʝʟʢʫ 
3ˊ

3ˊ;
2

è ø- -
é ùê ú

. 

ʆʪʚʝʪ: ʘ) 
3ˊ

2ˊ
4

k- + , kÍ ; 
3ˊ

2ˊ
4

l+ , lÍ ; 
ˊ

2ˊ
4

n- + , nÍ ; 
ˊ

2ˊ
4

m+ , mÍ ; 

ʆʪʚʝʪ: ʙ) 
11́

4
- ; 

9ˊ

4
- ; 

7ˊ

4
- . 

 

 
 

ʂʦʤʤʝʥʪʘʨʠʡ.  

ʆʙʦʩʥʦʚʘʥʥʦ ʧʦʣʫʯʝʥʳ ʚʝʨʥʳʝ ʦʪʚʝʪʳ ʚ ʦʙʦʠʭ ʧʫʥʢʪʘʭ. 

ʆʮʝʥʢʘ ʵʢʩʧʝʨʪʘ: 2 ʙʘʣʣʘ. 
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2. ʂʨʠʪʝʨʠʠ ʧʨʦʚʝʨʢʠ ʠ ʦʮʝʥʢʘ ʨʝʰʝʥʠʡ ʟʘʜʘʥʠ ̫14 
 

ɿʘʜʘʥʠʝ 14 ï ʩʪʝʨʝʦʤʝʪʨʠʯʝʩʢʘʷ ʟʘʜʘʯʘ, ʦʥʘ ʨʘʟʜʝʣʝʥʘ ʥʘ ʧʫʥʢʪʳ ʘ ʠ ʙ. 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ 2 ʙʘʣʣʦʚ ʥʫʞʥʦ, ʯʪʦʙʳ ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ ʦʙʘ ʧʫʥʢʪʘ, ʘ ʜʣʷ 

ʧʦʣʫʯʝʥʠʷ 1 ʙʘʣʣʘ ʭʚʘʪʘʝʪ ʚʳʧʦʣʥʝʥʠʷ ʦʜʥʦʛʦ ʠʟ ʵʪʠʭ ʧʫʥʢʪʦʚ. 

ʉʦʜʝʨʞʘʥʠʝ ʢʨʠʪʝʨʠʷ ɹʘʣʣʳ 

ʀʤʝʝʪʩʷ ʚʝʨʥʦʝ ʜʦʢʘʟʘʪʝʣʴʩʪʚʦ ʫʪʚʝʨʞʜʝʥʠʷ ʧʫʥʢʪʘ ʘ ʠ ʦʙʦʩʥʦʚʘʥʥʦ 

ʧʦʣʫʯʝʥ ʚʝʨʥʳʡ ʦʪʚʝʪ ʚ ʧʫʥʢʪʝ ʙ 

2 

ʀʤʝʝʪʩʷ ʚʝʨʥʦʝ ʜʦʢʘʟʘʪʝʣʴʩʪʚʦ ʫʪʚʝʨʞʜʝʥʠʷ ʧʫʥʢʪʘ ʘ 

ʀʃʀ 

ʦʙʦʩʥʦʚʘʥʥʦ ʧʦʣʫʯʝʥ ʚʝʨʥʳʡ ʦʪʚʝʪ ʚ ʧʫʥʢʪʝ ʙ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʫʪʚʝʨʞʜʝʥʠʷ ʧʫʥʢʪʘ ʘ, ʧʨʠ ʵʪʦʤ ʧʫʥʢʪ ʘ ʥʝ ʚʳʧʦʣʥʝʥ 

1 

ʈʝʰʝʥʠʝ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʠ ʦʜʥʦʤʫ ʠʟ ʢʨʠʪʝʨʠʝʚ, ʧʝʨʝʯʠʩʣʝʥʥʳʭ 

ʚʳʰʝ 

0 

ʄʘʢʩʠʤʘʣʴʥʳʡ ʙʘʣʣ 2 

ɿʘʜʘʯʘ 14 (ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʳʡ ʚʘʨʠʘʥʪ 2021 ʛ.). 

ɺʩʝ ʨʸʙʨʘ ʧʨʘʚʠʣʴʥʦʡ ʪʨʝʫʛʦʣʴʥʦʡ ʧʨʠʟʤʳ 1 1 1ABCA B C  ʠʤʝʶʪ ʜʣʠʥʫ 6. 

ʊʦʯʢʠ M  ʠ Nð ʩʝʨʝʜʠʥʳ ʨʸʙʝʨ 1AA  ʠ 1 1A C  ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʘ) ɼʦʢʘʞʠʪʝ, ʯʪʦ ʧʨʷʤʳʝ BM  ʠ MN  ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳ. 

ʙ) ʅʘʡʜʠʪʝ ʫʛʦʣ ʤʝʞʜʫ ʧʣʦʩʢʦʩʪʷʤʠ BMN  ʠ 1ABB . 

 

ʈʝʰʝʥʠʝ. ʘ) ʇʫʩʪʴ ʪʦʯʢʘ H  ð ʩʝʨʝʜʠʥʘ AC. ʊʦʛʜʘ 

( )
2

2 2 2 23 3 6 63BN BH NH= + = + =. 

ɺʤʝʩʪʝ ʩ ʪʝʤ 
2 2 2 2 2 2(3 6 ) (3 3 ) 63BM MN+ = + + + =, 

ʘ ʪʦʛʜʘ ʧʦ ʪʝʦʨʝʤʝ, ʦʙʨʘʪʥʦʡ ʪʝʦʨʝʤʝ ʇʠʬʘʛʦʨʘ, 

ʪʨʝʫʛʦʣʴʥʠʢ BMN  ʷʚʣʷʝʪʩʷ ʧʨʷʤʦʫʛʦʣʴʥʳʤ ʩ ʧʨʷʤʳʤ 

ʫʛʣʦʤ M .  

ʙ) ʇʨʦʚʝʜʸʤ ʧʝʨʧʝʥʜʠʢʫʣʷʨ NP ʢ ʧʨʷʤʦʡ 
1 1A B. ʊʦʛʜʘ 

1 1NP AB^  ʠ 
1NP A A^ . ʉʣʝʜʦʚʘʪʝʣʴʥʦ, 

1NP ABB^ . 

ʇʦʵʪʦʤʫ MP ð ʧʨʦʝʢʮʠʷ MN  ʥʘ ʧʣʦʩʢʦʩʪʴ 
1ABB . 

ʇʨʷʤʘʷ BM  ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ MN, ʪʦʛʜʘ ʧʦ ʪʝʦʨʝʤʝ ʦ ʪʨʸʭ ʧʝʨʧʝʥʜʠʢʫʣʷʨʘʭ 

BM MP^ . ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʫʛʦʣ NMP ð ʣʠʥʝʡʥʳʡ ʫʛʦʣ ʠʩʢʦʤʦʛʦ ʫʛʣʘ.  

ɼʣʠʥʘ NP ʨʘʚʥʘ ʧʦʣʦʚʠʥʝ ʚʳʩʦʪʳ ʪʨʝʫʛʦʣʴʥʠʢʘ 
1 1 1A BC, ʪʦ ʝʩʪʴ 

3 3

2
NP= . 

ʇʦʵʪʦʤʫ 
3 3 3

sin
2 3 2 8

NP
NMP

MN
Ï = = =

Ö
. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, 

3
arcsin

8
NMPÏ = .  

ʆʪʚʝʪ: ʙ) 
3

arcsin
8

.  
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ɿʘʜʘʥʠʝ 1 

ɺ ʧʨʘʚʠʣʴʥʦʡ ʪʨʝʫʛʦʣʴʥʦʡ ʧʨʠʟʤʝ 1 1 1ABCA B C  ʩʪʦʨʦʥʘ AB ʦʩʥʦʚʘʥʠʷ ʨʘʚʥʘ 6, 

ʘ ʙʦʢʦʚʦʝ ʨʝʙʨʦ 1AA  ʨʘʚʥʦ 3. ʅʘ ʨʸʙʨʘʭ AB ʠ 1 1B C  ʦʪʤʝʯʝʥʳ ʪʦʯʢʠ K  ʠ L  

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʨʠʯʸʤ 1 2AK B L= =. ʊʦʯʢʘ M  ð ʩʝʨʝʜʠʥʘ ʨʝʙʨʘ 1 1A C . 

ʇʣʦʩʢʦʩʪʴ ɔ ʧʘʨʘʣʣʝʣʴʥʘ ʧʨʷʤʦʡ AC  ʠ ʩʦʜʝʨʞʠʪ ʪʦʯʢʠ K  ʠ L . 

ʘ) ɼʦʢʘʞʠʪʝ, ʯʪʦ ʧʨʷʤʘʷ BM  ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʧʣʦʩʢʦʩʪʠ ɔ. 

ʙ) ʅʘʡʜʠʪʝ ʦʙʲʸʤ ʧʠʨʘʤʠʜʳ, ʚʝʨʰʠʥʘ ʢʦʪʦʨʦʡ ð ʪʦʯʢʘ M, ʘ ʦʩʥʦʚʘʥʠʝ ð 

ʩʝʯʝʥʠʝ ʜʘʥʥʦʡ ʧʨʠʟʤʳ ʧʣʦʩʢʦʩʪʴʶ ɔ. 

  
ʈʝʰʝʥʠʝ. 
ʘ) ʇʨʦʚʝʜʸʤ ʯʝʨʝʟ ʪʦʯʢʠ K  ʠ L  ʧʨʷʤʳʝ, 
ʧʘʨʘʣʣʝʣʴʥʳʝ AC. ʇʫʩʪʴ ʵʪʠ ʧʨʷʤʳʝ ʧʝʨʝʩʝʢʘʶʪ 
ʨʸʙʨʘ BC  ʠ 1 1A B  ʚ ʪʦʯʢʘʭ 1K  ʠ 1L  

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (ʨʠʩ. 1). ʊʦʛʜʘ ʪʨʘʧʝʮʠʷ 1 1KL LK  

ʷʚʣʷʝʪʩʷ ʩʝʯʝʥʠʝʤ ʠʩʭʦʜʥʦʡ ʧʨʠʟʤʳ ʧʣʦʩʢʦʩʪʴʶ 
ɔ. ʈʘʩʩʤʦʪʨʠʤ ʧʣʦʩʢʦʩʪʴ 1BB M. ʇʫʩʪʴ ʵʪʘ 

ʧʣʦʩʢʦʩʪʴ ʧʝʨʝʩʝʢʘʝʪ ʧʨʷʤʳʝ AC , 1KK  ʠ 1LL  ʚ 

ʪʦʯʢʘʭ N , E ʠ F  ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 
ʏʝʪʳʨʸʭʫʛʦʣʴʥʠʢ 1BB MN  ð ʧʨʷʤʦʫʛʦʣʴʥʠʢ, 

ʧʨʠʯʸʤ 1 3BB = , 1 1 1
3

3 3
2

B M A B= Ö = .  

ʂʨʦʤʝ ʪʦʛʦ, : : 1:2NE EB AK KB= = , 1 1 1: : 1: 2B F FM B L LC= = , ʦʪʢʫʜʘ 

2 3MF = , 3NE= . ʇʫʩʪʴ EH  ð ʚʳʩʦʪʘ ʪʨʘʧʝʮʠʠ EFMN  (ʨʠʩ. 2), ʪʦʛʜʘ 

3FH MF NE= - = . 

ʇʦʩʢʦʣʴʢʫ 1
1

1

tg 3 tg
MBEH

MFE MBB
FH BB

Ï = = = = Ï , 

1 90MFE MBB BMFÏ =Ï = ¯-Ï, 

ʪʦ ʝʩʪʴ ʧʨʷʤʳʝ EF  ʠ BM  ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳ. 
BE

H

N

M F B1

ʈʠʩ. 2 
ʇʨʷʤʘʷ 1KK  ʧʘʨʘʣʣʝʣʴʥʘ ʧʨʷʤʦʡ AC, ʢʦʪʦʨʘʷ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʧʣʦʩʢʦʩʪʠ 

1BB M. ɿʥʘʯʠʪ, ʧʨʷʤʳʝ 1KK  ʠ EF  ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳ ʧʨʷʤʦʡ BM, ʧʦʵʪʦʤʫ 

ʧʨʷʤʘʷ BM  ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʧʣʦʩʢʦʩʪʠ ɔ. 

ʙ) ʈʘʩʩʪʦʷʥʠʝ ʦʪ ʪʦʯʢʠ M  ʜʦ ʧʣʦʩʢʦʩʪʠ ɔ ʨʘʚʥʦ sinMF MFEÖ Ï , ʘ ʧʣʦʱʘʜʴ 

ʪʨʘʧʝʮʠʠ 1 1KL LK  ʨʘʚʥʘ 

1 1
1 1

2 1
93 3

2 2 sin sin

AC A C
KK LL EH

EF
MFE MFE

+
+

Ö = Ö =
Ï Ï

. 

ɿʥʘʯʠʪ, ʠʩʢʦʤʳʡ ʦʙʲʸʤ ʨʘʚʝʥ 
1 9

sin 6 3
3 sin

MF MFE
MFE

Ö Ö Ï Ö =
Ï

. 

ʆʪʚʝʪ: ʙ) 6 3 . 
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ɿʘʜʘʥʠʝ 2 

 

ʆʩʥʦʚʘʥʠʝʤ ʯʝʪʳʨʸʭʫʛʦʣʴʥʦʡ ʧʠʨʘʤʠʜʳ PABCD ʷʚʣʷʝʪʩʷ ʪʨʘʧʝʮʠʷ ABCD, 

ʧʨʠʯʸʤ 90BAD ADCÏ +Ï = .̄ ʇʣʦʩʢʦʩʪʠ PAB ʠ PCD ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳ 

ʧʣʦʩʢʦʩʪʠ ʦʩʥʦʚʘʥʠʷ, K  ð ʪʦʯʢʘ ʧʝʨʝʩʝʯʝʥʠʷ ʧʨʷʤʳʭ AB ʠ CD . 

ʘ) ɼʦʢʘʞʠʪʝ, ʯʪʦ ʧʣʦʩʢʦʩʪʠ PAB ʠ PCD ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳ. 

ʙ) ʅʘʡʜʠʪʝ ʦʙʲʸʤ ʧʠʨʘʤʠʜʳ KBCP, ʝʩʣʠ 4AB BC CD= = =, ʘ ʚʳʩʦʪʘ ʧʠʨʘʤʠʜʳ 

PABCD ʨʘʚʥʘ 9. 

  
ʈʝʰʝʥʠʝ. 

ʘ) ɿʘʤʝʪʠʤ, ʯʪʦ 90AKDÏ = .̄ ʇʣʦʩʢʦʩʪʠ PAB ʠ PCD 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳ ʧʣʦʩʢʦʩʪʠ ʦʩʥʦʚʘʥʠʷ, ʧʦʵʪʦʤʫ ʦʥʠ 

ʧʝʨʝʩʝʢʘʶʪʩʷ ʧʦ ʧʨʷʤʦʡ, ʩʦʜʝʨʞʘʱʝʡ ʚʳʩʦʪʫ 

ʧʠʨʘʤʠʜʳ. ɿʥʘʯʠʪ, PK  ð ʚʳʩʦʪʘ ʧʠʨʘʤʠʜʳ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʫʛʦʣ AKDÏ  ʷʚʣʷʝʪʩʷ ʣʠʥʝʡʥʳʤ ʫʛʣʦʤ 

ʜʚʫʛʨʘʥʥʦʛʦ ʫʛʣʘ ʤʝʞʜʫ ʧʣʦʩʢʦʩʪʷʤʠ PAB ʠ PCD. 

ɿʥʘʯʠʪ, ʦʥʠ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳ. 

ʙ) ʇʦʩʢʦʣʴʢʫ AB CD= , ʪʨʘʧʝʮʠʷ ABCD ʷʚʣʷʝʪʩʷ 

ʨʘʚʥʦʙʝʜʨʝʥʥʦʡ. ɿʥʘʯʠʪ, 

45BAD ADC KBC KCBÏ =Ï =Ï =Ï = ¯; 

2
2 2

2
BK CK BC= = = . 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʣʦʱʘʜʴ ʪʨʝʫʛʦʣʴʥʠʢʘ KBC ʨʘʚʥʘ 4
2

KBC
BK CK

S
Ö

= =,  

ʘ ʦʙʲʸʤ ʧʠʨʘʤʠʜʳ KBCP ʨʘʚʝʥ 12
3

KBCPK SÖ
= . 

ʆʪʚʝʪ: ʙ) 12. 
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ɿʘʜʘʥʠʝ 3 

 

ɺ ʧʨʘʚʠʣʴʥʦʡ ʯʝʪʳʨʸʭʫʛʦʣʴʥʦʡ ʧʠʨʘʤʠʜʝ SABCD ʩʪʦʨʦʥʘ ʦʩʥʦʚʘʥʠʷ AB ʨʘʚʥʘ 

6, ʘ ʙʦʢʦʚʦʝ ʨʝʙʨʦ SA ʨʘʚʥʦ 7. ʅʘ ʨʸʙʨʘʭ CD  ʠ SC ʦʪʤʝʯʝʥʳ ʪʦʯʢʠ N  ʠ K  

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʨʠʯʸʤ : : 1:5DN NC SK KC= = . ʇʣʦʩʢʦʩʪʴ Ŭ ʩʦʜʝʨʞʠʪ 

ʧʨʷʤʫʶ KN  ʠ ʧʘʨʘʣʣʝʣʴʥʘ ʧʨʷʤʦʡ SA. 

ʘ) ɼʦʢʘʞʠʪʝ, ʯʪʦ ʧʣʦʩʢʦʩʪʴ Ŭ ʧʘʨʘʣʣʝʣʴʥʘ ʧʨʷʤʦʡ BC . 

ʙ) ʅʘʡʜʠʪʝ ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʪʦʯʢʠ C  ʜʦ ʧʣʦʩʢʦʩʪʠ Ŭ. 

 

ʈʝʰʝʥʠʝ. 

ʘ) ʇʦ ʫʩʣʦʚʠʶ : :DN NC SK KC= , ʟʥʘʯʠʪ, ʧʨʷʤʳʝ SD ʠ KN  ʧʘʨʘʣʣʝʣʴʥʳ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʣʦʩʢʦʩʪʠ SAD ʠ Ŭ ʧʘʨʘʣʣʝʣʴʥʳ (ʨʠʩ. 

1). 

ʇʦʩʢʦʣʴʢʫ ʦʪʨʝʟʢʠ BC  ʠ AD ʧʘʨʘʣʣʝʣʴʥʳ, ʘ ʧʣʦʩʢʦʩʪʴ 

Ŭ ʧʘʨʘʣʣʝʣʴʥʘ ʧʣʦʩʢʦʩʪʠ SAD, ʧʨʷʤʘʷ BC  ʧʘʨʘʣʣʝʣʴʥʘ 

ʧʣʦʩʢʦʩʪʠ Ŭ. 

ʙ) ʇʦʩʢʦʣʴʢʫ ʧʣʦʩʢʦʩʪʴ Ŭ ʧʘʨʘʣʣʝʣʴʥʘ ʧʨʷʤʦʡ BC , 

ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʪʦʯʢʠ C  ʜʦ ʧʣʦʩʢʦʩʪʠ Ŭ ʨʘʚʥʦ ʨʘʩʩʪʦʷʥʠʶ 

ʦʪ ʧʨʷʤʦʡ BC  ʜʦ ʧʣʦʩʢʦʩʪʠ Ŭ. ʇʫʩʪʴ ʪʦʯʢʠ E ʠ F  ð 

ʩʝʨʝʜʠʥʳ ʨʸʙʝʨ AD ʠ BC  ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʊʦʛʜʘ ʧʨʷʤʳʝ 

SF ʠ EF  ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳ ʧʨʷʤʦʡ BC. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʧʣʦʩʢʦʩʪʴ SEF ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʧʨʷʤʦʡ BC  ʠ 

ʧʘʨʘʣʣʝʣʴʥʦʡ ʝʡ ʧʣʦʩʢʦʩʪʠ Ŭ. ʇʫʩʪʴ ʧʣʦʩʢʦʩʪʴ Ŭ 

ʧʝʨʝʩʝʢʘʝʪ ʧʨʷʤʳʝ SF ʠ EF  ʚ ʪʦʯʢʘʭ Q  ʠ R 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (ʨʠʩ. 2). ʊʦʛʜʘ ʠʩʢʦʤʦʝ ʨʘʩʩʪʦʷʥʠʝ ʨʘʚʥʦ 

ʨʘʩʩʪʦʷʥʠʶ h  ʦʪ ʪʦʯʢʠ F  ʜʦ ʧʨʷʤʦʡ QR. ɺʳʩʦʪʘ SO 

ʧʠʨʘʤʠʜʳ SABCD ʣʝʞʠʪ ʚ ʧʣʦʩʢʦʩʪʠ SEF, ʦʪʢʫʜʘ 

6EF= , 
2

2
2 10

4

AD
SE SA= - = ; 3

cos
2 2 10

EF
SEO

SE
Ï = = . 

ʇʣʦʩʢʦʩʪʠ SAD ʠ a ʧʘʨʘʣʣʝʣʴʥʳ, ʧʦʵʪʦʤʫ QRF SEOÏ =Ï , ʦʪʢʫʜʘ 

5 9 310
sin 1

6 40 4

EF
h RF QRF= Ï = Ö - = . 

ʆʪʚʝʪ: ʙ) 
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ʇʨʠʤʝʨʳ ʦʮʝʥʠʚʘʥʠʷ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʥʠʷ 14 

ʇʨʠʤʝʨ 1. 

ɺ ʧʨʘʚʠʣʴʥʦʡ ʪʨʝʫʛʦʣʴʥʦʡ ʧʨʠʟʤʝ 1 1 1ABCA B C  ʩʪʦʨʦʥʘ AB ʦʩʥʦʚʘʥʠʷ ʨʘʚʥʘ 6, ʘ 

ʙʦʢʦʚʦʝ ʨʝʙʨʦ 1AA  ʨʘʚʥʦ 3. ʅʘ ʨʸʙʨʘʭ AB ʠ 1 1B C  ʦʪʤʝʯʝʥʳ ʪʦʯʢʠ K  ʠ L  

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʨʠʯʸʤ 1 2AK B L= =. ʊʦʯʢʘ M  ð ʩʝʨʝʜʠʥʘ ʨʝʙʨʘ 1 1A C . 

ʇʣʦʩʢʦʩʪʴ ɔ ʧʘʨʘʣʣʝʣʴʥʘ ʧʨʷʤʦʡ AC  ʠ ʩʦʜʝʨʞʠʪ ʪʦʯʢʠ K  ʠ L . 

ʘ) ɼʦʢʘʞʠʪʝ, ʯʪʦ ʧʨʷʤʘʷ BM  ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʧʣʦʩʢʦʩʪʠ ɔ. 

ʙ) ʅʘʡʜʠʪʝ ʦʙʲʸʤ ʧʠʨʘʤʠʜʳ, ʚʝʨʰʠʥʘ ʢʦʪʦʨʦʡ ð ʪʦʯʢʘ M, ʘ ʦʩʥʦʚʘʥʠʝ ð 

ʩʝʯʝʥʠʝ ʜʘʥʥʦʡ ʧʨʠʟʤʳ ʧʣʦʩʢʦʩʪʴʶ ɔ. 

ʆʪʚʝʪ: ʙ) 6 3 . 

 

 

ʂʦʤʤʝʥʪʘʨʠʡ.  

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ ʫʪʚʝʨʞʜʝʥʠʷ ʚ ʧʫʥʢʪʝ ʘ ʥʝʜʦʩʪʘʪʦʯʥʦ ʦʙʦʩʥʦʚʘʥʥʦ. 

ʉ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʫʪʚʝʨʞʜʝʥʠʷ ʧʫʥʢʪʘ ʘ ʚʝʨʥʦ ʧʦʣʫʯʝʥ ʦʪʚʝʪ ʚ ʧʫʥʢʪʝ ʙ. 

ʆʮʝʥʢʘ ʵʢʩʧʝʨʪʘ: 1 ʙʘʣʣ. 
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ʇʨʠʤʝʨ 2. 

ɺ ʧʨʘʚʠʣʴʥʦʡ ʪʨʝʫʛʦʣʴʥʦʡ ʧʨʠʟʤʝ 1 1 1ABCA B C  ʩʪʦʨʦʥʘ AB ʦʩʥʦʚʘʥʠʷ ʨʘʚʥʘ 6, ʘ 

ʙʦʢʦʚʦʝ ʨʝʙʨʦ 1AA  ʨʘʚʥʦ 3. ʅʘ ʨʸʙʨʘʭ AB ʠ 1 1B C  ʦʪʤʝʯʝʥʳ ʪʦʯʢʠ K  ʠ L  

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʨʠʯʸʤ 1 2AK B L= =. ʊʦʯʢʘ M  ð ʩʝʨʝʜʠʥʘ ʨʝʙʨʘ 1 1A C . 

ʇʣʦʩʢʦʩʪʴ ɔ ʧʘʨʘʣʣʝʣʴʥʘ ʧʨʷʤʦʡ AC  ʠ ʩʦʜʝʨʞʠʪ ʪʦʯʢʠ K  ʠ L . 

ʘ) ɼʦʢʘʞʠʪʝ, ʯʪʦ ʧʨʷʤʘʷ BM  ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʧʣʦʩʢʦʩʪʠ ɔ. 

ʙ) ʅʘʡʜʠʪʝ ʦʙʲʸʤ ʧʠʨʘʤʠʜʳ, ʚʝʨʰʠʥʘ ʢʦʪʦʨʦʡ ð ʪʦʯʢʘ M, ʘ ʦʩʥʦʚʘʥʠʝ ð 

ʩʝʯʝʥʠʝ ʜʘʥʥʦʡ ʧʨʠʟʤʳ ʧʣʦʩʢʦʩʪʴʶ ɔ. 

ʆʪʚʝʪ: ʙ) 6 3 . 

 

 
 

ʂʦʤʤʝʥʪʘʨʠʡ.  

ʋʪʚʝʨʞʜʝʥʠʝ ʚ ʧʫʥʢʪʝ ʘ ʥʝ ʜʦʢʘʟʘʥʦ. ɺ ʦʩʥʦʚʝ ʨʝʰʝʥʠʷ ʧʫʥʢʪʘ ʙ ʣʝʞʠʪ 

ʥʝʦʙʦʩʥʦʚʘʥʥʦʝ ʫʪʚʝʨʞʜʝʥʠʝ. 

 

ʆʮʝʥʢʘ ʵʢʩʧʝʨʪʘ: 0 ʙʘʣʣʦʚ. 
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ʇʨʠʤʝʨ 3.  

ɺ ʧʨʘʚʠʣʴʥʦʡ ʪʨʝʫʛʦʣʴʥʦʡ ʧʨʠʟʤʝ 1 1 1ABCA B C  ʩʪʦʨʦʥʘ AB ʦʩʥʦʚʘʥʠʷ ʨʘʚʥʘ 6, ʘ 

ʙʦʢʦʚʦʝ ʨʝʙʨʦ 1AA  ʨʘʚʥʦ 3. ʅʘ ʨʸʙʨʘʭ AB ʠ 1 1B C  ʦʪʤʝʯʝʥʳ ʪʦʯʢʠ K  ʠ L  

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʨʠʯʸʤ 1 2AK B L= =. ʊʦʯʢʘ M  ð ʩʝʨʝʜʠʥʘ ʨʝʙʨʘ 1 1A C . 

ʇʣʦʩʢʦʩʪʴ ɔ ʧʘʨʘʣʣʝʣʴʥʘ ʧʨʷʤʦʡ AC  ʠ ʩʦʜʝʨʞʠʪ ʪʦʯʢʠ K  ʠ L . 

ʘ) ɼʦʢʘʞʠʪʝ, ʯʪʦ ʧʨʷʤʘʷ BM  ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʧʣʦʩʢʦʩʪʠ ɔ. 

ʙ) ʅʘʡʜʠʪʝ ʦʙʲʸʤ ʧʠʨʘʤʠʜʳ, ʚʝʨʰʠʥʘ ʢʦʪʦʨʦʡ ð ʪʦʯʢʘ M, ʘ ʦʩʥʦʚʘʥʠʝ ð 

ʩʝʯʝʥʠʝ ʜʘʥʥʦʡ ʧʨʠʟʤʳ ʧʣʦʩʢʦʩʪʴʶ ɔ. 

ʆʪʚʝʪ: ʙ) 6 3 . 
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ʂʦʤʤʝʥʪʘʨʠʡ. 

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ ʫʪʚʝʨʞʜʝʥʠʷ ʚ ʧʫʥʢʪʝ ʘ ʩʦʜʝʨʞʠʪ ʥʝʪʦʯʥʦʩʪʠ. ɺ ʨʝʰʝʥʠʠ 

ʧʫʥʢʪʘ ʙ ʦʙʦʩʥʦʚʘʥʥʦ ʧʦʣʫʯʝʥ ʚʝʨʥʳʡ ʦʪʚʝʪ. 

ʆʮʝʥʢʘ ʵʢʩʧʝʨʪʘ: 2 ʙʘʣʣʘ. 
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ʇʨʠʤʝʨ 4.  

ʆʩʥʦʚʘʥʠʝʤ ʯʝʪʳʨʸʭʫʛʦʣʴʥʦʡ ʧʠʨʘʤʠʜʳ PABCD ʷʚʣʷʝʪʩʷ ʪʨʘʧʝʮʠʷ ABCD, 

ʧʨʠʯʸʤ 90BAD ADCÏ +Ï = .̄ ʇʣʦʩʢʦʩʪʠ PAB ʠ PCD ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳ 

ʧʣʦʩʢʦʩʪʠ ʦʩʥʦʚʘʥʠʷ, K  ð ʪʦʯʢʘ ʧʝʨʝʩʝʯʝʥʠʷ ʧʨʷʤʳʭ AB ʠ CD . 

ʘ) ɼʦʢʘʞʠʪʝ, ʯʪʦ ʧʣʦʩʢʦʩʪʠ PAB ʠ PCD ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳ. 

ʙ) ʅʘʡʜʠʪʝ ʦʙʲʸʤ ʧʠʨʘʤʠʜʳ KBCP, ʝʩʣʠ 4AB BC CD= = =, ʘ ʚʳʩʦʪʘ ʧʠʨʘʤʠʜʳ 

PABCD ʨʘʚʥʘ 9. 

ʆʪʚʝʪ: ʙ) 12. 

 

ʂʦʤʤʝʥʪʘʨʠʡ.  

ʋʪʚʝʨʞʜʝʥʠʝ ʚ ʧʫʥʢʪʝ ʘ ʥʝ ʜʦʢʘʟʘʥʦ. ɺ ʨʝʰʝʥʠʠ ʧʫʥʢʪʘ ʙ ʦʙʦʩʥʦʚʘʥʥʦ ʧʦʣʫʯʝʥ 

ʚʝʨʥʳʡ ʦʪʚʝʪ. 

ʆʮʝʥʢʘ ʵʢʩʧʝʨʪʘ: 1 ʙʘʣʣ. 
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ʇʨʠʤʝʨ 5. 

ʆʩʥʦʚʘʥʠʝʤ ʯʝʪʳʨʸʭʫʛʦʣʴʥʦʡ ʧʠʨʘʤʠʜʳ PABCD ʷʚʣʷʝʪʩʷ ʪʨʘʧʝʮʠʷ ABCD, 

ʧʨʠʯʸʤ 90BAD ADCÏ +Ï = .̄ ʇʣʦʩʢʦʩʪʠ PAB ʠ PCD ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳ 

ʧʣʦʩʢʦʩʪʠ ʦʩʥʦʚʘʥʠʷ, K  ð ʪʦʯʢʘ ʧʝʨʝʩʝʯʝʥʠʷ ʧʨʷʤʳʭ AB ʠ CD . 

ʘ) ɼʦʢʘʞʠʪʝ, ʯʪʦ ʧʣʦʩʢʦʩʪʠ PAB ʠ PCD ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳ. 

ʙ) ʅʘʡʜʠʪʝ ʦʙʲʸʤ ʧʠʨʘʤʠʜʳ KBCP, ʝʩʣʠ 4AB BC CD= = =, ʘ ʚʳʩʦʪʘ ʧʠʨʘʤʠʜʳ 

PABCD ʨʘʚʥʘ 9. 

ʆʪʚʝʪ: ʙ) 12. 

 

 

ʂʦʤʤʝʥʪʘʨʠʡ. 

ʋʪʚʝʨʞʜʝʥʠʝ ʚ ʧʫʥʢʪʝ ʘ ʥʝ ʜʦʢʘʟʘʥʦ. ɺ ʨʝʰʝʥʠʠ ʧʫʥʢʪʘ ʙ ʜʦʧʫʱʝʥʘ ʦʰʠʙʢʘ 

ʠ ʧʦʣʫʯʝʥ ʥʝʚʝʨʥʳʡ ʦʪʚʝʪ. 

ʆʮʝʥʢʘ ʵʢʩʧʝʨʪʘ: 0 ʙʘʣʣʦʚ. 
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ʇʨʠʤʝʨ 6. 

ʆʩʥʦʚʘʥʠʝʤ ʯʝʪʳʨʸʭʫʛʦʣʴʥʦʡ ʧʠʨʘʤʠʜʳ PABCD ʷʚʣʷʝʪʩʷ ʪʨʘʧʝʮʠʷ ABCD, 

ʧʨʠʯʸʤ 90BAD ADCÏ +Ï = .̄ ʇʣʦʩʢʦʩʪʠ PAB ʠ PCD ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳ 

ʧʣʦʩʢʦʩʪʠ ʦʩʥʦʚʘʥʠʷ, K  ð ʪʦʯʢʘ ʧʝʨʝʩʝʯʝʥʠʷ ʧʨʷʤʳʭ AB ʠ CD . 

ʘ) ɼʦʢʘʞʠʪʝ, ʯʪʦ ʧʣʦʩʢʦʩʪʠ PAB ʠ PCD ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳ. 

ʙ) ʅʘʡʜʠʪʝ ʦʙʲʸʤ ʧʠʨʘʤʠʜʳ KBCP, ʝʩʣʠ 4AB BC CD= = =, ʘ ʚʳʩʦʪʘ ʧʠʨʘʤʠʜʳ 

PABCD ʨʘʚʥʘ 9. 

ʆʪʚʝʪ: ʙ) 12. 

 
ʂʦʤʤʝʥʪʘʨʠʡ.  

ʋʪʚʝʨʞʜʝʥʠʝ ʚ ʧʫʥʢʪʝ ʘ ʥʝ ʜʦʢʘʟʘʥʦ. ɺ ʨʝʰʝʥʠʠ ʧʫʥʢʪʘ ʙ ʦʙʦʩʥʦʚʘʥʥʦ ʧʦʣʫʯʝʥ 

ʚʝʨʥʳʡ ʦʪʚʝʪ. 

ʆʮʝʥʢʘ ʵʢʩʧʝʨʪʘ: 1 ʙʘʣʣ. 
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ʇʨʠʤʝʨ 7. 

ɺ ʧʨʘʚʠʣʴʥʦʡ ʯʝʪʳʨʸʭʫʛʦʣʴʥʦʡ ʧʠʨʘʤʠʜʝ SABCD ʩʪʦʨʦʥʘ ʦʩʥʦʚʘʥʠʷ AB 

ʨʘʚʥʘ 6, ʘ ʙʦʢʦʚʦʝ ʨʝʙʨʦ SA ʨʘʚʥʦ 7. ʅʘ ʨʸʙʨʘʭ CD  ʠ SC ʦʪʤʝʯʝʥʳ ʪʦʯʢʠ N  

ʠ K  ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʨʠʯʸʤ : : 1:5DN NC SK KC= = . ʇʣʦʩʢʦʩʪʴ Ŭ ʩʦʜʝʨʞʠʪ 

ʧʨʷʤʫʶ KN  ʠ ʧʘʨʘʣʣʝʣʴʥʘ ʧʨʷʤʦʡ SA. 

ʘ) ɼʦʢʘʞʠʪʝ, ʯʪʦ ʧʣʦʩʢʦʩʪʴ Ŭ ʧʘʨʘʣʣʝʣʴʥʘ ʧʨʷʤʦʡ BC . 

ʙ) ʅʘʡʜʠʪʝ ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʪʦʯʢʠ C  ʜʦ ʧʣʦʩʢʦʩʪʠ Ŭ. 

ʆʪʚʝʪ: ʙ) 
310

4
. 

 
ʂʦʤʤʝʥʪʘʨʠʡ.  

ʋʪʚʝʨʞʜʝʥʠʝ ʚ ʧʫʥʢʪʝ ʘ ʜʦʢʘʟʘʥʦ. ɺ ʨʝʰʝʥʠʠ ʝʩʪʴ ʥʝʪʦʯʥʦʩʪʠ ʦʙʦʟʥʘʯʝʥʠʡ 

ʜʣʠʥ ʦʪʨʝʟʢʦʚ ʥʘ ʧʝʨʚʦʤ ʯʝʨʪʝʞʝ ʠ ʥʝʦʜʥʦʟʥʘʯʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʩʳʣʢʠ ʥʘ 

ʪʝʦʨʝʤʫ ʌʘʣʝʩʘ. ʈʝʰʝʥʠʝ ʧʫʥʢʪʘ ʙ ʥʝ ʟʘʢʦʥʯʝʥʦ. 

ʆʮʝʥʢʘ ʵʢʩʧʝʨʪʘ: 1 ʙʘʣʣ. 
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ʇʨʠʤʝʨ 8. 

ɺ ʧʨʘʚʠʣʴʥʦʡ ʯʝʪʳʨʸʭʫʛʦʣʴʥʦʡ ʧʠʨʘʤʠʜʝ SABCD ʩʪʦʨʦʥʘ ʦʩʥʦʚʘʥʠʷ AB 

ʨʘʚʥʘ 6, ʘ ʙʦʢʦʚʦʝ ʨʝʙʨʦ SA ʨʘʚʥʦ 7. ʅʘ ʨʸʙʨʘʭ CD  ʠ SC ʦʪʤʝʯʝʥʳ ʪʦʯʢʠ N  

ʠ K  ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʨʠʯʸʤ : : 1:5DN NC SK KC= = . ʇʣʦʩʢʦʩʪʴ Ŭ ʩʦʜʝʨʞʠʪ 

ʧʨʷʤʫʶ KN  ʠ ʧʘʨʘʣʣʝʣʴʥʘ ʧʨʷʤʦʡ SA. 

ʘ) ɼʦʢʘʞʠʪʝ, ʯʪʦ ʧʣʦʩʢʦʩʪʴ Ŭ ʧʘʨʘʣʣʝʣʴʥʘ ʧʨʷʤʦʡ BC . 

ʙ) ʅʘʡʜʠʪʝ ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʪʦʯʢʠ C  ʜʦ ʧʣʦʩʢʦʩʪʠ Ŭ. 

ʆʪʚʝʪ: ʙ) 
310

4
. 
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ʂʦʤʤʝʥʪʘʨʠʡ.  

ʋʪʚʝʨʞʜʝʥʠʝ ʚ ʧʫʥʢʪʝ ʘ ʜʦʢʘʟʘʥʦ. ɺ ʨʝʰʝʥʠʠ ʧʫʥʢʪʘ ʙ ʝʩʪʴ ʥʝʪʦʯʥʦʩʪʴ ʚ 

ʨʝʰʝʥʠʠ ʩʠʩʪʝʤʳ ʫʨʘʚʥʝʥʠʡ (ʚʳʨʘʞʝʥʠʝ ʉ ʯʝʨʝʟ ɸ), ʘ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ 

ʬʦʨʤʫʣʳ ʨʘʩʩʪʦʷʥʠʷ ʦʪ ʪʦʯʢʠ ʜʦ ʧʣʦʩʢʦʩʪʠ ʥʝʚʝʨʥʦ ʥʘʡʜʝʥ ʤʦʜʫʣʴ ʚʝʢʪʦʨʘ 

ʥʦʨʤʘʣʠ (ʥʝ ʦʪʥʦʩʠʪʩʷ ʢ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʦʰʠʙʢʝ). 

ʆʮʝʥʢʘ ʵʢʩʧʝʨʪʘ: 1 ʙʘʣʣ. 
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3. ʂʨʠʪʝʨʠʠ ʧʨʦʚʝʨʢʠ ʠ ʦʮʝʥʢʘ ʨʝʰʝʥʠʡ ʟʘʜʘʥʠʷ 15 
 

ɿʘʜʘʥʠʝ ˉ15 ï ʵʪʦ ʥʝʨʘʚʝʥʩʪʚʦ ï ʜʨʦʙʥʦ-ʨʘʮʠʦʥʘʣʴʥʦʝ, ʣʦʛʘʨʠʬʤʠʯʝʩʢʦʝ 

ʠʣʠ ʧʦʢʘʟʘʪʝʣʴʥʦʝ.  

 

ʉʦʜʝʨʞʘʥʠʝ ʢʨʠʪʝʨʠʷ ɹʘʣʣʳ 

ʆʙʦʩʥʦʚʘʥʥʦ ʧʦʣʫʯʝʥ ʚʝʨʥʳʡ ʦʪʚʝʪ 2 

ʆʙʦʩʥʦʚʘʥʥʦ ʧʦʣʫʯʝʥ ʦʪʚʝʪ, ʦʪʣʠʯʘʶʱʠʡʩʷ ʦʪ ʚʝʨʥʦʛʦ ʠʩʢʣʶʯʝʥʠʝʤ / 

ʚʢʣʶʯʝʥʠʝʤ ʛʨʘʥʠʯʥʳʭ ʪʦʯʝʢ 

ʀʃʀ 

ʧʦʣʫʯʝʥ ʥʝʚʝʨʥʳʡ ʦʪʚʝʪ ʠʟ-ʟʘ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʦʰʠʙʢʠ, ʥʦ ʧʨʠ ʵʪʦʤ 

ʠʤʝʝʪʩʷ ʚʝʨʥʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʚʩʝʭ ʰʘʛʦʚ ʨʝʰʝʥʠʷ 

1 

ʈʝʰʝʥʠʝ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʠ ʦʜʥʦʤʫ ʠʟ ʢʨʠʪʝʨʠʝʚ, ʧʝʨʝʯʠʩʣʝʥʥʳʭ 

ʚʳʰʝ 
0 

ʄʘʢʩʠʤʘʣʴʥʳʡ ʙʘʣʣ 2 

 

ʇʨʠ ʵʪʦʤ ʚ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʚʳʩʪʘʚʣʝʥʠʷ 1 ʙʘʣʣʘ ʜʦʧʫʩʢʘʶʪʩʷ ʪʦʣʴʢʦ 

ʦʰʠʙʢʠ ʚ ʩʪʨʦʛʦʩʪʠ ʥʝʨʘʚʝʥʩʪʚʘ: ç<è ʚʤʝʩʪʦ ç¢è, ʠʣʠ ʥʘʦʙʦʨʦʪ. ɽʩʣʠ ʚ ʦʪʚʝʪ 

ʚʢʣʶʯʝʥʦ ʟʥʘʯʝʥʠʝ ʧʝʨʝʤʝʥʥʦʡ, ʧʨʠ ʢʦʪʦʨʦʤ ʦʜʥʘ ʠʟ ʯʘʩʪʝʡ ʥʝʨʘʚʝʥʩʪʚʘ 

ʥʝ ʠʤʝʝʪ ʩʤʳʩʣʘ, ʪʦ ʩʣʝʜʫʝʪ ʚʳʩʪʘʚʣʷʪʴ ʦʮʝʥʢʫ ç0 ʙʘʣʣʦʚè. 
 

ɿʘʜʘʯʘ 15 (ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʳʡ ʚʘʨʠʘʥʪ 2021 ʛ.). 

ʈʝʰʠʪʝ ʥʝʨʘʚʝʥʩʪʚʦ ( ) ( ) ( )2 2

11 11 11log 8 7 log 1 log 7
5

x
x x x

x
+ - + + ² +

+
. 

ʈʝʰʝʥʠʝ. ʇʨʘʚʘʷ ʯʘʩʪʴ ʥʝʨʘʚʝʥʩʪʚʘ ʦʧʨʝʜʝʣʝʥʘ ʧʨʠ 5x<- ʠ 
35

8
x>- . 

ʇʦʩʢʦʣʴʢʫ ʧʨʠ ʣʶʙʳʭ ʟʥʘʯʝʥʠʷʭ x  ʚʳʨʘʞʝʥʠʝ 
2

8 7x +  ʧʨʠʥʠʤʘʝʪ 

ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʟʥʘʯʝʥʠʷ, ʧʨʠ 5x<- ʠ 
35

8
x>-  ʥʝʨʘʚʝʥʩʪʚʦ ʧʨʠʥʠʤʘʝʪ ʚʠʜ: 

2

2

8 7 8 35

51

x x

xx x

+ +
²

++ +
; 
( )( ) ( )( )

3 2 3 2

2 2

8 40 7 35 8 43 43 35

5 1 5 1

x x x x x x

x x x x x x

+ + + + + +
²

+ + + + + +
; 

( )( )

2

2

3 36
0

5 1

x x

x x x

+
¢

+ + +
; 

( )

( )( )2

3 12
0

5 1

x x

x x x

+
¢

+ + +
, 

ʦʪʢʫʜʘ 12x¢- ; 5 0x- < ¢. ʋʯʠʪʳʚʘʷ ʦʛʨʘʥʠʯʝʥʠʷ 5x<- ʠ 
35

8
x>- , 

ʧʦʣʫʯʘʝʤ: 12x¢- ; 
35

0
8

x- < ¢. 

ʆʪʚʝʪ: ( ]; 12-¤ - ; ( 35
; 0

8
ø-
ùú

. 
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ʉʦʜʝʨʞʘʥʠʝ ʢʨʠʪʝʨʠʷ ɹʘʣʣʳ 

ʆʙʦʩʥʦʚʘʥʥʦ ʧʦʣʫʯʝʥ ʚʝʨʥʳʡ ʦʪʚʝʪ 2 

ʆʙʦʩʥʦʚʘʥʥʦ ʧʦʣʫʯʝʥ ʦʪʚʝʪ, ʦʪʣʠʯʘʶʱʠʡʩʷ ʦʪ ʚʝʨʥʦʛʦ 

ʠʩʢʣʶʯʝʥʠʝʤ ʪʦʯʝʢ 12-  ʠ/ʠʣʠ 0, 

ʀʃʀ 

ʧʦʣʫʯʝʥ ʥʝʚʝʨʥʳʡ ʦʪʚʝʪ ʠʟ-ʟʘ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʦʰʠʙʢʠ, ʥʦ ʧʨʠ ʵʪʦʤ 

ʠʤʝʝʪʩʷ ʚʝʨʥʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʚʩʝʭ ʰʘʛʦʚ ʨʝʰʝʥʠʷ 

1 

ʈʝʰʝʥʠʝ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʠ ʦʜʥʦʤʫ ʠʟ ʢʨʠʪʝʨʠʝʚ, ʧʝʨʝʯʠʩʣʝʥʥʳʭ 

ʚʳʰʝ 

0 

ʄʘʢʩʠʤʘʣʴʥʳʡ ʙʘʣʣ 2 

 

 

ɿʘʜʘʯʘ 1. 

ʈʝʰʠʪʝ ʥʝʨʘʚʝʥʩʪʚʦ 
9 2 37 1

2 6
4 7 2 12 2 4

x
x

x x x

Ö -
- - ¢

- Ö + -
. 

 

ʈʝʰʝʥʠʝ. 

ʇʫʩʪʴ 2
x

t= , ʪʦʛʜʘ ʥʝʨʘʚʝʥʩʪʚʦ ʧʨʠʤʝʪ ʚʠʜ: 

2

9 37 1
6

47 12

t
t

tt t

-
- - ¢

-- +
; 

( )( ) ( )( )
9 37 3

6 0
3 4 3 4

t t
t

t t t t

- -
- - - ¢

- - - -
; 

10
6 0

3
t

t
- - ¢

-
, ʛʜʝ 4t¸ ; 

( )( )1 8
0

3

t t

t

- -
¢

-
, ʛʜʝ 4t¸ , 

ʦʪʢʫʜʘ 1t¢ ; 3 4t< <; 4 8t< ¢. 

ʇʨʠ 1t¢  ʧʦʣʫʯʠʤ: 2 1
x
¢, ʦʪʢʫʜʘ 0x¢ . 

ʇʨʠ 3 4t< < ʧʦʣʫʯʠʤ: 3 2 4
x

< <, ʦʪʢʫʜʘ 2log 3 2x< <. 

ʇʨʠ 4 8t< ¢ ʧʦʣʫʯʠʤ: 4 2 8
x

< ¢, ʦʪʢʫʜʘ 2 3x< ¢. 

ʈʝʰʝʥʠʝ ʠʩʭʦʜʥʦʛʦ ʥʝʨʘʚʝʥʩʪʚʘ: 

0x¢ ; 2log 3 2x< <; 2 3x< ¢. 

ʆʪʚʝʪ: ( ]; 0-¤ ; ( )2log 3; 2 ; ( ]2; 3 . 

 

ʉʦʜʝʨʞʘʥʠʝ ʢʨʠʪʝʨʠʷ ɹʘʣʣʳ 

ʆʙʦʩʥʦʚʘʥʥʦ ʧʦʣʫʯʝʥ ʚʝʨʥʳʡ ʦʪʚʝʪ 2 

ʆʙʦʩʥʦʚʘʥʥʦ ʧʦʣʫʯʝʥ ʦʪʚʝʪ, ʦʪʣʠʯʘʶʱʠʡʩʷ ʦʪ ʚʝʨʥʦʛʦ ʠʩʢʣʶʯʝʥʠʝʤ 

ʪʦʯʝʢ 0 ʠ/ʠʣʠ 3, 

ʀʃʀ 

ʧʦʣʫʯʝʥ ʥʝʚʝʨʥʳʡ ʦʪʚʝʪ ʠʟ-ʟʘ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʦʰʠʙʢʠ, ʥʦ ʧʨʠ ʵʪʦʤ 

ʠʤʝʝʪʩʷ ʚʝʨʥʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʚʩʝʭ ʰʘʛʦʚ ʨʝʰʝʥʠʷ 

1 

ʈʝʰʝʥʠʝ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʠ ʦʜʥʦʤʫ ʠʟ ʢʨʠʪʝʨʠʝʚ, ʧʝʨʝʯʠʩʣʝʥʥʳʭ 

ʚʳʰʝ 
0 

ʄʘʢʩʠʤʘʣʴʥʳʡ ʙʘʣʣ 2 
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ɿʘʜʘʯʘ 2. 

ʈʝʰʠʪʝ ʥʝʨʘʚʝʥʩʪʚʦ 
( )

( )

4

4 4 4

2
4 4 4

log 64 log 3 log 16

log 3 log 64 log 9

x x x

x x x

- +
+ ²

- -
. 

ʈʝʰʝʥʠʝ. 

ʇʫʩʪʴ 4logt x= , ʪʦʛʜʘ ʥʝʨʘʚʝʥʩʪʚʦ ʧʨʠʤʝʪ ʚʠʜ: 

2

3 3 4 16

3 3 9

t t t

t t t

+ - +
+ ²

- + -
; 
( )( ) ( )( ) ( )( )

2 2
6 9 6 9 4 16

0
3 3 3 3 3 3

t t t t t

t t t t t t

+ + - + +
+ - ²

- + - + - +
; 

( )( )

2
2 4 2

0
3 3

t t

t t

- +
²

- +
; 

( )
( )( )

2
2 1

0
3 3

t

t t

-
²

- +
, ʦʪʢʫʜʘ 3t<-; 1t= ; 3t> . 

ʇʨʠ 3t<- ʧʦʣʫʯʠʤ: 4log 3x<-, ʦʪʢʫʜʘ 
1

0
64

x< < . 

ʇʨʠ 1t=  ʧʦʣʫʯʠʤ: 4log 1x=, ʦʪʢʫʜʘ 4x= . 

ʇʨʠ 3t>  ʧʦʣʫʯʠʤ: 4log 3x> , ʦʪʢʫʜʘ 64x> . 

ʈʝʰʝʥʠʝ ʠʩʭʦʜʥʦʛʦ ʥʝʨʘʚʝʥʩʪʚʘ: 
1

0
64

x< < ; 4x= ; 64x> . 

ʆʪʚʝʪ: ( )1
0;

64
; 4; ( )64;+¤. 

 

ʉʦʜʝʨʞʘʥʠʝ ʢʨʠʪʝʨʠʷ ɹʘʣʣʳ 

ʆʙʦʩʥʦʚʘʥʥʦ ʧʦʣʫʯʝʥ ʚʝʨʥʳʡ ʦʪʚʝʪ 2 

ʆʙʦʩʥʦʚʘʥʥʦ ʧʦʣʫʯʝʥ ʦʪʚʝʪ, ʦʪʣʠʯʘʶʱʠʡʩʷ ʦʪ ʚʝʨʥʦʛʦ ʠʩʢʣʶʯʝʥʠʝʤ 

ʪʦʯʢʠ 4, 

ʀʃʀ 

ʧʦʣʫʯʝʥ ʥʝʚʝʨʥʳʡ ʦʪʚʝʪ ʠʟ-ʟʘ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʦʰʠʙʢʠ, ʥʦ ʧʨʠ ʵʪʦʤ 

ʠʤʝʝʪʩʷ ʚʝʨʥʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʚʩʝʭ ʰʘʛʦʚ ʨʝʰʝʥʠʷ 

1 

ʈʝʰʝʥʠʝ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʠ ʦʜʥʦʤʫ ʠʟ ʢʨʠʪʝʨʠʝʚ, ʧʝʨʝʯʠʩʣʝʥʥʳʭ 

ʚʳʰʝ 
0 

ʄʘʢʩʠʤʘʣʴʥʳʡ ʙʘʣʣ 2 
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ɿʘʜʘʯʘ 3. 

ʈʝʰʠʪʝ ʥʝʨʘʚʝʥʩʪʚʦ ( ) ( ) ( )
2

3 3 3log 5 5 log 3 2 log 4x x x x- ² - + - +. 

ʈʝʰʝʥʠʝ. 

ɿʘʧʠʰʝʤ ʠʩʭʦʜʥʦʝ ʥʝʨʘʚʝʥʩʪʚʦ ʚ ʚʠʜʝ: 

( )( ) ( )( )( ) ( )3 3 3log 5 1 log 2 1 log 4x x x x- ² - - - +; 

( ) ( ) ( ) ( )3 3 3 3 3log 5 log 1 log 2 log 1 log 4x x x x+ - ² - + - - +. 

ʅʝʨʘʚʝʥʩʪʚʦ ʦʧʨʝʜʝʣʝʥʦ ʧʨʠ 4 1x- < <, ʧʦʵʪʦʤʫ ʧʨʠ 4 1x- < < ʥʝʨʘʚʝʥʩʪʚʦ ʧʨʠʥʠʤʘʝʪ 

ʚʠʜ: 

2
5

4

x

x

-
²
+

; 
6 18

0
4

x

x

+
²

+
, 

ʦʪʢʫʜʘ 4x<-; 3x²-. ʋʯʠʪʳʚʘʷ ʦʛʨʘʥʠʯʝʥʠʝ 4 1x- < <, ʧʦʣʫʯʘʝʤ: 3 1x- ¢ <. 

ʆʪʚʝʪ: [ )3;1- . 
  

  

ʉʦʜʝʨʞʘʥʠʝ ʢʨʠʪʝʨʠʷ ɹʘʣʣʳ 

ʆʙʦʩʥʦʚʘʥʥʦ ʧʦʣʫʯʝʥ ʚʝʨʥʳʡ ʦʪʚʝʪ 2 

ʆʙʦʩʥʦʚʘʥʥʦ ʧʦʣʫʯʝʥ ʦʪʚʝʪ, ʦʪʣʠʯʘʶʱʠʡʩʷ ʦʪ ʚʝʨʥʦʛʦ 

ʠʩʢʣʶʯʝʥʠʝʤ ʪʦʯʢʠ 3- , 

ʀʃʀ 

ʧʦʣʫʯʝʥ ʥʝʚʝʨʥʳʡ ʦʪʚʝʪ ʠʟ-ʟʘ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʦʰʠʙʢʠ, ʥʦ ʧʨʠ ʵʪʦʤ 

ʠʤʝʝʪʩʷ ʚʝʨʥʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʚʩʝʭ ʰʘʛʦʚ ʨʝʰʝʥʠʷ 

1 

ʈʝʰʝʥʠʝ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʠ ʦʜʥʦʤʫ ʠʟ ʢʨʠʪʝʨʠʝʚ, ʧʝʨʝʯʠʩʣʝʥʥʳʭ 

ʚʳʝh 
0 

ʄʘʢʩʠʤʘʣʴʥʳʡ ʙʘʣʣ 2 
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ʇʨʠʤʝʨʳ ʦʮʝʥʠʚʘʥʠʷ ʨʝʰʝʥʠʡ ʟʘʜʘʥʠ ̫15 

 

ʇʨʠʤʝʨ 1.  

ʈʝʰʠʪʝ ʥʝʨʘʚʝʥʩʪʚʦ 
9 2 37 1

2 6
4 7 2 12 2 4

x
x

x x x

Ö -
- - ¢

- Ö + -
. 

ʆʪʚʝʪ: ( ]; 0-¤ ; ( )2log 3; 2 ; ( ]2; 3 . 

 

 
 

ʂʦʤʤʝʥʪʘʨʠʡ.  

ʆʙʦʩʥʦʚʘʥʥʦ ʧʦʣʫʯʝʥ ʚʝʨʥʳʡ ʦʪʚʝʪ. 

 

ʆʮʝʥʢʘ ʵʢʩʧʝʨʪʘ: 2 ʙʘʣʣʘ. 
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ʇʨʠʤʝʨ 2.  

ʈʝʰʠʪʝ ʥʝʨʘʚʝʥʩʪʚʦ 
9 2 37 1

2 6
4 7 2 12 2 4

x
x

x x x

Ö -
- - ¢

- Ö + -
. 

ʆʪʚʝʪ: ( ]; 0-¤ ; ( )2log 3; 2 ; ( ]2; 3 . 

 
 

ʂʦʤʤʝʥʪʘʨʠʡ.  
ɺ ʨʝʰʝʥʠʝ ʩʦʜʝʨʞʠʪʩʷ ʟʘʧʠʩʴ çʆɼɿè, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʪʨʘʢʪʦʚʘʪʴʩʷ ʧʦ-ʨʘʟʥʦʤʫ.  

ʆʪʚʝʪ ʧʦʣʫʯʝʥ ʥʝʚʝʨʥʳʡ, ʥʦ ʦʥ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʚʝʨʥʦʛʦ ʪʦʣʴʢʦ ʠʩʢʣʶʯʝʥʠʝʤ 

ʪʦʯʢʠ 3. 

ʆʮʝʥʢʘ ʵʢʩʧʝʨʪʘ: 1 ʙʘʣʣ. 
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ʇʨʠʤʝʨ 3.  

ʈʝʰʠʪʝ ʥʝʨʘʚʝʥʩʪʚʦ 
9 2 37 1

2 6
4 7 2 12 2 4

x
x

x x x

Ö -
- - ¢

- Ö + -
. 

ʆʪʚʝʪ: ( ]; 0-¤ ; ( )2log 3; 2 ; ( ]2; 3 . 

 

. 
ʂʦʤʤʝʥʪʘʨʠʡ.  

ʇʨʠ ʨʝʰʝʥʠʠ ʥʝʨʘʚʝʥʩʪʚʘ ʜʦʧʫʱʝʥʘ ʦʰʠʙʢʘ ï ʜʦʧʫʱʝʥ ʥʝʨʘʚʥʦʩʠʣʴʥʳʡ 

ʧʝʨʝʭʦʜ. ʕʪʦ ʧʨʠʚʝʣʦ ʢ ʥʝʚʝʨʥʦʤʫ ʦʪʚʝʪʫ. 

ʆʮʝʥʢʘ ʵʢʩʧʝʨʪʘ. 0 ʙʘʣʣʦʚ. 



 

 44 

ʇʨʠʤʝʨ 4. 

ʈʝʰʠʪʝ ʥʝʨʘʚʝʥʩʪʚʦ 
( )

( )

4

4 4 4

2
4 4 4

log 64 log 3 log 16

log 3 log 64 log 9

x x x

x x x

- +
+ ²

- -
. 

ʆʪʚʝʪ: ( )1
0;

64
; 4; ( )64;+¤. 

 

 
ʂʦʤʤʝʥʪʘʨʠʡ.  

ʆʙʦʩʥʦʚʘʥʥʦ ʧʦʣʫʯʝʥ ʚʝʨʥʳʡ ʦʪʚʝʪ. 

ʆʮʝʥʢʘ ʵʢʩʧʝʨʪʘ.  2 ʙʘʣʣʘ. 
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ʇʨʠʤʝʨ 5. 

ʈʝʰʠʪʝ ʥʝʨʘʚʝʥʩʪʚʦ 
( )

( )

4

4 4 4

2
4 4 4

log 64 log 3 log 16

log 3 log 64 log 9

x x x

x x x

- +
+ ²

- -
. 

ʆʪʚʝʪ: ( )1
0;

64
; 4; ( )64;+¤. 

 

 

 
 

ʂʦʤʤʝʥʪʘʨʠʡ.  
ʇʨʠ ʨʝʰʝʥʠʠ ʥʝʨʘʚʝʥʩʪʚʘ ʜʦʧʫʱʝʥʘ ʦʰʠʙʢʘ ʧʨʠ ʨʝʰʝʥʠʠ ʧʨʦʩʪʝʡʰʝʛʦ 

ʣʦʛʘʨʠʬʤʠʯʝʩʢʦʛʦ ʥʝʨʘʚʝʥʩʪʚʘ. ʆʪʚʝʪ ʧʦʣʫʯʝʥ ʥʝʚʝʨʥʳʡ. ɺ ʨʝʰʝʥʠʠ 

ʩʦʜʝʨʞʠʪʩʷ ʦʰʠʙʦʯʥʦʝ ʫʪʚʝʨʞʜʝʥʠʝ, ʩʚʷʟʘʥʥʦʝ ʩ ʆɼɿ. 
 

ʆʮʝʥʢʘ ʵʢʩʧʝʨʪʘ: 0 ʙʘʣʣʦʚ. 
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ʇʨʠʤʝʨ 6. 

ʈʝʰʠʪʝ ʥʝʨʘʚʝʥʩʪʚʦ 

1 1
9 2 3 4 2 3 51

3 5
3 5 3 9

x x x
x

x x

+ +
- Ö + Ö -

+ ¢ +
- -

. 

ʆʪʚʝʪ: ( ];1-¤ ; ( )3log 5; 2 . 

 
 

ʂʦʤʤʝʥʪʘʨʠʡ.  
ʆʙʦʩʥʦʚʘʥʥʦ ʧʦʣʫʯʝʥ ʚʝʨʥʳʡ ʦʪʚʝʪ. ʃʝʚʘʷ ʢʨʫʛʣʘʷ ʩʢʦʙʢʘ ʚ ʦʪʚʝʪʝ ʤʦʞʝʪ ʙʳʪʴ 

ʧʨʦʯʠʪʘʥʘ ʢʘʢ ʬʠʛʫʨʥʘʷ, ʥʦ ʵʪʦ ʥʝ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʘʥʠʝʤ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʩʯʠʪʘʪʴ 

ʦʪʚʝʪ ʥʝʚʝʨʥʳʤ. 

ʆʮʝʥʢʘ ʵʢʩʧʝʨʪʘ. 2 ʙʘʣʣʘ. 
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ʇʨʠʤʝʨ 7. 

ʈʝʰʠʪʝ ʥʝʨʘʚʝʥʩʪʚʦ 

1 1
9 2 3 4 2 3 51

3 5
3 5 3 9

x x x
x

x x

+ +
- Ö + Ö -

+ ¢ +
- -

. 

ʆʪʚʝʪ: ( ];1-¤ ; ( )3log 5; 2 . 

 

 
 

ʂʦʤʤʝʥʪʘʨʠʡ.  

ɺ ʨʝʰʝʥʠʠ ʜʦʧʫʱʝʥʳ ʦʰʠʙʦʯʥʳʝ ʫʪʚʝʨʞʜʝʥʠʷ, ʧʨʠʩʫʪʩʪʚʫʝʪ ʥʝʨʘʚʥʦʩʠʣʴʥʳʡ 

ʧʝʨʝʭʦʜ ʧʨʠ ʨʝʰʝʥʠʠ ʥʝʨʘʚʝʥʩʪʚ, ʧʦʣʫʯʝʥ ʦʪʚʝʪ (ʩʦʚʧʘʜʘʶʱʠʡ ʩ ʚʝʨʥʳʤ). 

 

ʆʮʝʥʢʘ ʵʢʩʧʝʨʪʘ: 0 ʙʘʣʣʦʚ. 
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ʇʨʠʤʝʨ 8. 

ʈʝʰʠʪʝ ʥʝʨʘʚʝʥʩʪʚʦ 

1 1
9 2 3 4 2 3 51

3 5
3 5 3 9

x x x
x

x x

+ +
- Ö + Ö -

+ ¢ +
- -

. 

ʆʪʚʝʪ: ( ];1-¤ ; ( )3log 5; 2 . 

 

 
 

ʂʦʤʤʝʥʪʘʨʠʡ.  
ʆʪʚʝʪ ʥʝʚʝʨʥʳʡ. ʇʨʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʠ ʯʠʩʣʠʪʝʣʷ ʜʦʧʫʱʝʥʘ ʚʳʯʠʩʣʠʪʝʣʴʥʘʷ 

ʦʰʠʙʢʘ, ʥʦ ʧʨʠ ʵʪʦʤ ʠʤʝʝʪʩʷ ʚʝʨʥʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʚʩʝʭ ʰʘʛʦʚ ʨʝʰʝʥʠʷ. 

 

ʆʮʝʥʢʘ ʵʢʩʧʝʨʪʘ: 1 ʙʘʣʣ. 
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ʇʨʠʤʝʨ 9. 

ʈʝʰʠʪʝ ʥʝʨʘʚʝʥʩʪʚʦ ( ) ( ) ( )
2

3 3 3log 5 5 log 3 2 log 4x x x x- ² - + - +. 

ʆʪʚʝʪ: [ )3;1- . 

 

 

 
 

ʂʦʤʤʝʥʪʘʨʠʡ.  
ʆʙʦʩʥʦʚʘʥʥʦ ʧʦʣʫʯʝʥ ʚʝʨʥʳʡ ʦʪʚʝʪ. 

 

ʆʮʝʥʢʘ ʵʢʩʧʝʨʪʘ: 2 ʙʘʣʣʘ. 
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ʇʨʠʤʝʨ 10. 

ʈʝʰʠʪʝ ʥʝʨʘʚʝʥʩʪʚʦ ( ) ( ) ( )
2

3 3 3log 5 5 log 3 2 log 4x x x x- ² - + - +. 

ʆʪʚʝʪ: [ )3;1- . 

 
 

ʂʦʤʤʝʥʪʘʨʠʡ.  

ʉʠʩʪʝʤʘ ʥʝʨʘʚʝʥʩʪʚ ʨʝʰʝʥʘ ʥʝʚʝʨʥʦ (ʥʝ ʚʳʯʠʩʣʠʪʝʣʴʥʘʷ ʦʰʠʙʢʘ).  

 

ʆʮʝʥʢʘ ʵʢʩʧʝʨʪʘ: 0 ʙʘʣʣʦʚ. 
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A

B

C

D

H

K

M

O1

O2

4. ʂʨʠʪʝʨʠʠ ʧʨʦʚʝʨʢʠ ʠ ʦʮʝʥʢʘ ʨʝʰʝʥʠʡ ʟʘʜʘʥʠʷ 16 
 

ɿʘʜʘʥʠʝ ˉ16 ï ʵʪʦ ʧʣʘʥʠʤʝʪʨʠʯʝʩʢʘʷ ʟʘʜʘʯʘ. ɺ ʧʫʥʢʪʝ ʘ ʪʝʧʝʨʴ ʥʫʞʥʦ 

ʜʦʢʘʟʘʪʴ ʛʝʦʤʝʪʨʠʯʝʩʢʠʡ ʬʘʢʪ, ʚ ʧʫʥʢʪʝ ʙ ï ʥʘʡʪʠ (ʚʳʯʠʩʣʠʪʴ) 

ʛʝʦʤʝʪʨʠʯʝʩʢʫʶ ʚʝʣʠʯʠʥʫ.  

 

ʉʦʜʝʨʞʘʥʠʝ ʢʨʠʪʝʨʠʷ ɹʘʣʣʳ 

ʀʤʝʝʪʩʷ ʚʝʨʥʦʝ ʜʦʢʘʟʘʪʝʣʴʩʪʚʦ ʫʪʚʝʨʞʜʝʥʠʷ ʧʫʥʢʪʘ ʘ ʠ ʦʙʦʩʥʦʚʘʥʥʦ 

ʧʦʣʫʯʝʥ ʚʝʨʥʳʡ ʦʪʚʝʪ ʚ ʧʫʥʢʪʝ ʙ 

3 

ʆʙʦʩʥʦʚʘʥʥʦ ʧʦʣʫʯʝʥ ʚʝʨʥʳʡ ʦʪʚʝʪ ʚ ʧʫʥʢʪʝ ʙ 

ʀʃʀ 

ʠʤʝʝʪʩʷ ʚʝʨʥʦʝ ʜʦʢʘʟʘʪʝʣʴʩʪʚʦ ʫʪʚʝʨʞʜʝʥʠʷ ʧʫʥʢʪʘ ʘ ʠ ʧʨʠ 

ʦʙʦʩʥʦʚʘʥʥʦʤ ʨʝʰʝʥʠʠ ʧʫʥʢʪʘ ʙ ʧʦʣʫʯʝʥ ʥʝʚʝʨʥʳʡ ʦʪʚʝʪ ʠʟ-ʟʘ 

ʘʨʠʬʤʝʪʠʯʝʩʢʦʡ ʦʰʠʙʢʠ 

2 

ʀʤʝʝʪʩʷ ʚʝʨʥʦʝ ʜʦʢʘʟʘʪʝʣʴʩʪʚʦ ʫʪʚʝʨʞʜʝʥʠʷ ʧʫʥʢʪʘ ʘ, 

ʀʃʀ 

ʧʨʠ ʦʙʦʩʥʦʚʘʥʥʦʤ ʨʝʰʝʥʠʠ ʧʫʥʢʪʘ ʙ ʧʦʣʫʯʝʥ ʥʝʚʝʨʥʳʡ ʦʪʚʝʪ  

ʠʟ-ʟʘ ʘʨʠʬʤʝʪʠʯʝʩʢʦʡ ʦʰʠʙʢʠ, 

ʀʃʀ 

ʦʙʦʩʥʦʚʘʥʥʦ ʧʦʣʫʯʝʥ ʚʝʨʥʳʡ ʦʪʚʝʪ ʚ ʧʫʥʢʪʝ ʙ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʫʪʚʝʨʞʜʝʥʠʷ ʧʫʥʢʪʘ ʘ, ʧʨʠ ʵʪʦʤ ʧʫʥʢʪ ʘ ʥʝ ʚʳʧʦʣʥʝʥ 

1 

ʈʝʰʝʥʠʝ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʠ ʦʜʥʦʤʫ ʠʟ ʢʨʠʪʝʨʠʝʚ, ʧʝʨʝʯʠʩʣʝʥʥʳʭ 

ʚʳʰʝ 

0 

ʄʘʢʩʠʤʘʣʴʥʳʡ ʙʘʣʣ 3 

 

ɿʘʜʘʯʘ 16 (ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʳʡ ʚʘʨʠʘʥʪ 2021 ʛ.). 

ɼʚʝ ʦʢʨʫʞʥʦʩʪʠ ʢʘʩʘʶʪʩʷ ʚʥʝʰʥʠʤ ʦʙʨʘʟʦʤ ʚ ʪʦʯʢʝ .K  ʇʨʷʤʘʷ AB ʢʘʩʘʝʪʩʷ 

ʧʝʨʚʦʡ ʦʢʨʫʞʥʦʩʪʠ ʚ ʪʦʯʢʝ A, ʘ ʚʪʦʨʦʡ ð ʚ ʪʦʯʢʝ .B  ʇʨʷʤʘʷ BK  ʧʝʨʝʩʝʢʘʝʪ 

ʧʝʨʚʫʶ ʦʢʨʫʞʥʦʩʪʴ ʚ ʪʦʯʢʝ ,D  ʧʨʷʤʘʷ AK  ʧʝʨʝʩʝʢʘʝʪ ʚʪʦʨʫʶ ʦʢʨʫʞʥʦʩʪʴ  

ʚ ʪʦʯʢʝ .C  

ʘ) ɼʦʢʘʞʠʪʝ, ʯʪʦ ʧʨʷʤʳʝ AD ʠ BC ʧʘʨʘʣʣʝʣʴʥʳ. 

ʙ) ʅʘʡʜʠʪʝ ʧʣʦʱʘʜʴ ʪʨʝʫʛʦʣʴʥʠʢʘ AKB, ʝʩʣʠ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʨʘʜʠʫʩʳ 

ʦʢʨʫʞʥʦʩʪʝʡ ʨʘʚʥʳ 4 ʠ 1. 

 

ʈʝʰʝʥʠʝ. ʘ) ʆʙʦʟʥʘʯʠʤ ʮʝʥʪʨʳ 

ʦʢʨʫʞʥʦʩʪʝʡ 1O  ʠ 2O  ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʇʫʩʪʴ ʦʙʱʘʷ ʢʘʩʘʪʝʣʴʥʘʷ, ʧʨʦʚʝʜʸʥʥʘʷ  

ʢ ʦʢʨʫʞʥʦʩʪʷʤ ʚ ʪʦʯʢʝ ,K  ʧʝʨʝʩʝʢʘʝʪ AB 

ʚ ʪʦʯʢʝ .M  ʇʦ ʩʚʦʡʩʪʚʫ ʢʘʩʘʪʝʣʴʥʳʭ, 

ʧʨʦʚʝʜʸʥʥʳʭ ʠʟ ʦʜʥʦʡ ʪʦʯʢʠ, AM KM=   

ʠ .KM BM=  ʊʨʝʫʛʦʣʴʥʠʢ AKB, ʫ ʢʦʪʦʨʦʛʦ 

ʤʝʜʠʘʥʘ ʨʘʚʥʘ ʧʦʣʦʚʠʥʝ ʩʪʦʨʦʥʳ,  
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ʢ ʢʦʪʦʨʦʡ ʦʥʘ ʧʨʦʚʝʜʝʥʘ, ʧʨʷʤʦʫʛʦʣʴʥʳʡ. 

ɺʧʠʩʘʥʥʳʡ ʫʛʦʣ AKD ʧʨʷʤʦʡ, ʧʦʵʪʦʤʫ ʦʥ ʦʧʠʨʘʝʪʩʷ ʥʘ ʜʠʘʤʝʪʨ .AD  ɿʥʘʯʠʪ, 

.AD AB^  ɸʥʘʣʦʛʠʯʥʦ, ʧʦʣʫʯʘʝʤ, ʯʪʦ .BC AB^  ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʷʤʳʝ AD 

ʠ BC ʧʘʨʘʣʣʝʣʴʥʳ. 

ʙ) ʇʫʩʪʴ, ʜʣʷ ʦʧʨʝʜʝʣʸʥʥʦʩʪʠ, ʧʝʨʚʘʷ ʦʢʨʫʞʥʦʩʪʴ ʠʤʝʝʪ ʨʘʜʠʫʩ 4, ʘ ʚʪʦʨʘʷ ð 

ʨʘʜʠʫʩ 1.  

ʊʨʝʫʛʦʣʴʥʠʢʠ BKC ʠ AKD ʧʦʜʦʙʥʳ, 4
AD

BC
= . ʇʫʩʪʴ ,BKCS S=  ʪʦʛʜʘ 

16 .AKDS S=  

ʋ ʪʨʝʫʛʦʣʴʥʠʢʦʚ AKD ʠ AKB ʦʙʱʘʷ ʚʳʩʦʪʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ,AKD

AKB

S DK AD

S KB BC
= =  

ʪʦ ʝʩʪʴ 4 .AKBS S=  ɸʥʘʣʦʛʠʯʥʦ, 4 .CKDS S=  ʇʣʦʱʘʜʴ ʪʨʘʧʝʮʠʠ ABCD ʨʘʚʥʘ 25S.  

ɺʳʯʠʩʣʠʤ ʧʣʦʱʘʜʴ ʪʨʘʧʝʮʠʠ ABCD. ʇʨʦʚʝʜʸʤ ʢ AD  ʧʝʨʧʝʥʜʠʢʫʣʷʨ 2 ,O H  

ʨʘʚʥʳʡ ʚʳʩʦʪʝ ʪʨʘʧʝʮʠʠ, ʠ ʥʘʡʜʸʤ ʝʛʦ ʠʟ ʧʨʷʤʦʫʛʦʣʴʥʦʛʦ ʪʨʝʫʛʦʣʴʥʠʢʘ 

2 1O HO : 

2 2

2 1 2 1 4O H O O O H= - =. 

ʊʦʛʜʘ 

20
2ABCD

AD BC
S AB

+
= Ö =. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, 25 20S= , ʦʪʢʫʜʘ 0,8S=  ʠ 4 3,2.AKBS S= =  

ʆʪʚʝʪ: 3,2. 
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ɿʘʜʘʯʘ 1. 

ɺ ʪʨʘʧʝʮʠʠ ABCD ʙʦʢʦʚʘʷ ʩʪʦʨʦʥʘ AB ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʦʩʥʦʚʘʥʠʷʤ.  

ʀʟ ʪʦʯʢʠ A ʥʘ ʩʪʦʨʦʥʫ CD  ʦʧʫʩʪʠʣʠ ʧʝʨʧʝʥʜʠʢʫʣʷʨ AH. ʅʘ ʩʪʦʨʦʥʝ AB 

ʦʪʤʝʯʝʥʘ ʪʦʯʢʘ E ʪʘʢ, ʯʪʦ ʧʨʷʤʳʝ CD  ʠ CE ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳ. 

ʘ) ɼʦʢʘʞʠʪʝ, ʯʪʦ ʧʨʷʤʳʝ BH  ʠ ED ʧʘʨʘʣʣʝʣʴʥʳ. 

ʙ) ʅʘʡʜʠʪʝ ʦʪʥʦʰʝʥʠʝ BH  ʢ ED, ʝʩʣʠ 120BCDÏ = .̄ 

  
ʈʝʰʝʥʠʝ. 

ʘ) ʇʦʩʢʦʣʴʢʫ 

90ABC AHC ECD EADÏ =Ï =Ï =Ï = ¯, 

ʦʢʦʣʦ ʯʝʪʳʨʸʭʫʛʦʣʴʥʠʢʦʚ ABCH ʠ AECD ʤʦʞʥʦ 

ʦʧʠʩʘʪʴ ʦʢʨʫʞʥʦʩʪʠ (ʨʠʩ. 1). 

ɿʥʘʯʠʪ, 

ABH ACH ACD AEDÏ =Ï =Ï =Ï, 

ʪʦ ʝʩʪʴ ʧʨʷʤʳʝ BH  ʠ ED ʧʘʨʘʣʣʝʣʴʥʳ. 

A

B C

D

E H

ʈʠʩ. 1 

ʙ) ʆʧʫʩʪʠʤ ʠʟ ʪʦʯʢʠ B ʧʝʨʧʝʥʜʠʢʫʣʷʨ BK   

ʥʘ ʧʨʷʤʫʶ CD  (ʨʠʩ. 2). ʉʪʦʨʦʥʳ KH  ʠ CD  

ʪʨʝʫʛʦʣʴʥʠʢʦʚ BKH  ʠ ECD ʣʝʞʘʪ ʥʘ ʦʜʥʦʡ 

ʧʨʷʤʦʡ, ʘ ʩʪʦʨʦʥʳ BK  ʠ EC , BH  ʠ ED ʧʦʧʘʨʥʦ 

ʧʘʨʘʣʣʝʣʴʥʳ. ɿʥʘʯʠʪ, ʪʨʝʫʛʦʣʴʥʠʢʠ BKH  ʠ ECD 

ʧʦʜʦʙʥʳ. 

ʇʦʩʢʦʣʴʢʫ 

sin cos sin

3
cos30 sin60 ,

4

BK BC BCK EC ECB BCK

EC EC

= Ö Ï = Ö Ï Ö Ï =

= Ö ¯Ö ¯=
 ʈʠʩ. 2

A

B C

D

E H

K

 

ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʜʦʙʠʷ ʨʘʚʝʥ 
3

4
. ɿʥʘʯʠʪ, 

: 3:4BH ED= . 

ʆʪʚʝʪ: ʙ) 3: 4. 
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ɿʘʜʘʯʘ 2. 

ɺ ʨʘʚʥʦʙʝʜʨʝʥʥʦʤ ʪʫʧʦʫʛʦʣʴʥʦʤ ʪʨʝʫʛʦʣʴʥʠʢʝ ABC ʥʘ ʧʨʦʜʦʣʞʝʥʠʝ ʙʦʢʦʚʦʡ 

ʩʪʦʨʦʥʳ BC  ʦʧʫʱʝʥʘ ʚʳʩʦʪʘ AH. ʀʟ ʪʦʯʢʠ H  ʥʘ ʩʪʦʨʦʥʫ AB ʠ ʦʩʥʦʚʘʥʠʝ 

AC  ʦʧʫʱʝʥʳ ʧʝʨʧʝʥʜʠʢʫʣʷʨʳ HK  ʠ HM  ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʘ) ɼʦʢʘʞʠʪʝ, ʯʪʦ ʦʪʨʝʟʢʠ AM  ʠ MK  ʨʘʚʥʳ. 

ʙ) ʅʘʡʜʠʪʝ MK, ʝʩʣʠ 5AB= , 8AC= . 

  
ʈʝʰʝʥʠʝ. 

ʘ) ʇʦʩʢʦʣʴʢʫ 90AMH AKHÏ =Ï = ,̄ ʦʢʦʣʦ 

ʯʝʪʳʨʸʭʫʛʦʣʴʥʠʢʘ AMKH  ʤʦʞʥʦ ʦʧʠʩʘʪʴ 

ʦʢʨʫʞʥʦʩʪʴ ʩ ʜʠʘʤʝʪʨʦʤ AH. ʇʦʣʫʯʘʝʤ: 

90BAC BCA HAC AHMÏ =Ï = ¯-Ï =Ï, 

ʧʦʵʪʦʤʫ AM MK=  ʢʘʢ ʭʦʨʜʳ, ʩʪʷʛʠʚʘʶʱʠʝ ʨʘʚʥʳʝ 

ʜʫʛʠ. A

B

C

H

K

M  
ʙ) ɺ ʧʨʷʤʦʫʛʦʣʴʥʳʭ ʪʨʝʫʛʦʣʴʥʠʢʘʭ AHM  ʠ ACH  ʠʤʝʝʤ: 

( )2 2
cos cos 1 cosAM AH HAM AC HAM AC ACB= Ö Ï = Ö Ï = Ö - Ï. 

ʇʦʩʢʦʣʴʢʫ 
4

cos
2 5

AC
ACB

BC
Ï = =, ʧʦʣʫʯʘʝʤ: 

72

25
MK AM= = . 

ʆʪʚʝʪ: ʙ) 
72

25
. 

 

ʉʦʜʝʨʞʘʥʠʝ ʢʨʠʪʝʨʠʷ ɹʘʣʣʳ 

ʀʤʝʝʪʩʷ ʚʝʨʥʦʝ ʜʦʢʘʟʘʪʝʣʴʩʪʚʦ ʫʪʚʝʨʞʜʝʥʠʷ ʧʫʥʢʪʘ ʘ ʠ ʦʙʦʩʥʦʚʘʥʥʦ 

ʧʦʣʫʯʝʥ ʚʝʨʥʳʡ ʦʪʚʝʪ ʚ ʧʫʥʢʪʝ ʙ 

3 

ʆʙʦʩʥʦʚʘʥʥʦ ʧʦʣʫʯʝʥ ʚʝʨʥʳʡ ʦʪʚʝʪ ʚ ʧʫʥʢʪʝ ʙ 

ʀʃʀ 

ʠʤʝʝʪʩʷ ʚʝʨʥʦʝ ʜʦʢʘʟʘʪʝʣʴʩʪʚʦ ʫʪʚʝʨʞʜʝʥʠʷ ʧʫʥʢʪʘ ʘ ʠ ʧʨʠ 

ʦʙʦʩʥʦʚʘʥʥʦʤ ʨʝʰʝʥʠʠ ʧʫʥʢʪʘ ʙ ʧʦʣʫʯʝʥ ʥʝʚʝʨʥʳʡ ʦʪʚʝʪ ʠʟ-ʟʘ 

ʘʨʠʬʤʝʪʠʯʝʩʢʦʡ ʦʰʠʙʢʠ 

2 

ʀʤʝʝʪʩʷ ʚʝʨʥʦʝ ʜʦʢʘʟʘʪʝʣʴʩʪʚʦ ʫʪʚʝʨʞʜʝʥʠʷ ʧʫʥʢʪʘ ʘ, 

ʀʃʀ 

ʧʨʠ ʦʙʦʩʥʦʚʘʥʥʦʤ ʨʝʰʝʥʠʠ ʧʫʥʢʪʘ ʙ ʧʦʣʫʯʝʥ ʥʝʚʝʨʥʳʡ ʦʪʚʝʪ  

ʠʟ-ʟʘ ʘʨʠʬʤʝʪʠʯʝʩʢʦʡ ʦʰʠʙʢʠ, 

ʀʃʀ 

ʦʙʦʩʥʦʚʘʥʥʦ ʧʦʣʫʯʝʥ ʚʝʨʥʳʡ ʦʪʚʝʪ ʚ ʧʫʥʢʪʝ ʙ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʫʪʚʝʨʞʜʝʥʠʷ ʧʫʥʢʪʘ ʘ, ʧʨʠ ʵʪʦʤ ʧʫʥʢʪ ʘ ʥʝ ʚʳʧʦʣʥʝʥ 

1 

ʈʝʰʝʥʠʝ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʠ ʦʜʥʦʤʫ ʠʟ ʢʨʠʪʝʨʠʝʚ, ʧʝʨʝʯʠʩʣʝʥʥʳʭ 

ʚʳʰʝ 

0 

ʄʘʢʩʠʤʘʣʴʥʳʡ ʙʘʣʣ 3 
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ɿʘʜʘʯʘ 3. 

ɺ ʦʩʪʨʦʫʛʦʣʴʥʦʤ ʪʨʝʫʛʦʣʴʥʠʢʝ ABC ʚʩʝ ʩʪʦʨʦʥʳ ʨʘʟʣʠʯʥʳ. ʇʨʷʤʘʷ, 

ʩʦʜʝʨʞʘʱʘʷ ʚʳʩʦʪʫ BH  ʪʨʝʫʛʦʣʴʥʠʢʘ ABC, ʚʪʦʨʠʯʥʦ ʧʝʨʝʩʝʢʘʝʪ ʦʧʠʩʘʥʥʫʶ 

ʦʢʦʣʦ ʵʪʦʛʦ ʪʨʝʫʛʦʣʴʥʠʢʘ ʦʢʨʫʞʥʦʩʪʴ ʚ ʪʦʯʢʝ K. ʆʪʨʝʟʦʢ BN  ð ʜʠʘʤʝʪʨ ʵʪʦʡ 

ʦʢʨʫʞʥʦʩʪʠ. 

ʘ) ɼʦʢʘʞʠʪʝ, ʯʪʦ AN CK= . 

ʙ) ʅʘʡʜʠʪʝ NK, ʝʩʣʠ ʨʘʜʠʫʩ ʦʧʠʩʘʥʥʦʡ ʦʢʦʣʦ ʪʨʝʫʛʦʣʴʥʠʢʘ ABC ʦʢʨʫʞʥʦʩʪʠ 

ʨʘʚʝʥ 16, 40BACÏ = ,̄ 85ACBÏ = .̄ 

 

ʈʝʰʝʥʠʝ. 

ʘ) ʇʦʩʢʦʣʴʢʫ BN  ð ʜʠʘʤʝʪʨ ʦʧʠʩʘʥʥʦʡ ʦʢʦʣʦ 

ʪʨʝʫʛʦʣʴʥʠʢʘ ABC ʦʢʨʫʞʥʦʩʪʠ, ʧʦʣʫʯʘʝʤ 

90 90ABN ANB ACBÏ = ¯-Ï = ¯-Ï = 
90 HCB CBH CBK= ¯-Ï =Ï =Ï. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʭʦʨʜʳ AN  ʠ CK  ʩʪʷʛʠʚʘʶʪ ʨʘʚʥʳʝ 

ʜʫʛʠ, ʘ ʟʥʘʯʠʪ, ʦʥʠ ʨʘʚʥʳ. 

ʙ) ʇʫʩʪʴ 16R=  ð ʨʘʜʠʫʩ ʦʢʨʫʞʥʦʩʪʠ, ʦʧʠʩʘʥʥʦʡ 

ʦʢʦʣʦ ʪʨʝʫʛʦʣʴʥʠʢʘ ABC. ʀʤʝʝʤ: 

90 5ABN CBH HCBÏ =Ï = ¯-Ï = ¯,  

180 55ABC BAC ACBÏ = ¯-Ï -Ï = ¯; 

45KBN ABC ABN CBKÏ =Ï -Ï -Ï = ¯. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʦ ʪʝʦʨʝʤʝ ʩʠʥʫʩʦʚ 

2 sin 2 sin45 16 2NK R KBN R= Ö Ï = Ö ¯=. 

ʆʪʚʝʪ: ʙ) 16 2. 

 

ʉʦʜʝʨʞʘʥʠʝ ʢʨʠʪʝʨʠʷ ɹʘʣʣʳ 

ʀʤʝʝʪʩʷ ʚʝʨʥʦʝ ʜʦʢʘʟʘʪʝʣʴʩʪʚʦ ʫʪʚʝʨʞʜʝʥʠʷ ʧʫʥʢʪʘ ʘ ʠ ʦʙʦʩʥʦʚʘʥʥʦ 

ʧʦʣʫʯʝʥ ʚʝʨʥʳʡ ʦʪʚʝʪ ʚ ʧʫʥʢʪʝ ʙ 

3 

ʆʙʦʩʥʦʚʘʥʥʦ ʧʦʣʫʯʝʥ ʚʝʨʥʳʡ ʦʪʚʝʪ ʚ ʧʫʥʢʪʝ ʙ 

ʀʃʀ 

ʠʤʝʝʪʩʷ ʚʝʨʥʦʝ ʜʦʢʘʟʘʪʝʣʴʩʪʚʦ ʫʪʚʝʨʞʜʝʥʠʷ ʧʫʥʢʪʘ ʘ ʠ ʧʨʠ 

ʦʙʦʩʥʦʚʘʥʥʦʤ ʨʝʰʝʥʠʠ ʧʫʥʢʪʘ ʙ ʧʦʣʫʯʝʥ ʥʝʚʝʨʥʳʡ ʦʪʚʝʪ ʠʟ-ʟʘ 

ʘʨʠʬʤʝʪʠʯʝʩʢʦʡ ʦʰʠʙʢʠ 

2 

ʀʤʝʝʪʩʷ ʚʝʨʥʦʝ ʜʦʢʘʟʘʪʝʣʴʩʪʚʦ ʫʪʚʝʨʞʜʝʥʠʷ ʧʫʥʢʪʘ ʘ, 

ʀʃʀ 

ʧʨʠ ʦʙʦʩʥʦʚʘʥʥʦʤ ʨʝʰʝʥʠʠ ʧʫʥʢʪʘ ʙ ʧʦʣʫʯʝʥ ʥʝʚʝʨʥʳʡ ʦʪʚʝʪ  

ʠʟ-ʟʘ ʘʨʠʬʤʝʪʠʯʝʩʢʦʡ ʦʰʠʙʢʠ, 

ʀʃʀ 

ʦʙʦʩʥʦʚʘʥʥʦ ʧʦʣʫʯʝʥ ʚʝʨʥʳʡ ʦʪʚʝʪ ʚ ʧʫʥʢʪʝ ʙ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʫʪʚʝʨʞʜʝʥʠʷ ʧʫʥʢʪʘ ʘ, ʧʨʠ ʵʪʦʤ ʧʫʥʢʪ ʘ ʥʝ ʚʳʧʦʣʥʝʥ 

1 

ʈʝʰʝʥʠʝ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʠ ʦʜʥʦʤʫ ʠʟ ʢʨʠʪʝʨʠʝʚ, ʧʝʨʝʯʠʩʣʝʥʥʳʭ 

ʚʳʰʝ 

0 

ʄʘʢʩʠʤʘʣʴʥʳʡ ʙʘʣʣ 3 
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ʇʨʠʤʝʨʳ ʦʮʝʥʠʚʘʥʠʷ ʨʝʰʝʥʠʡ ʟʘʜʘʥʠʷ 16 

 

ʇʨʠʤʝʨ 1.  

ɺ ʪʨʘʧʝʮʠʠ ABCD ʙʦʢʦʚʘʷ ʩʪʦʨʦʥʘ AB ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʦʩʥʦʚʘʥʠʷʤ.  

ʀʟ ʪʦʯʢʠ A ʥʘ ʩʪʦʨʦʥʫ CD  ʦʧʫʩʪʠʣʠ ʧʝʨʧʝʥʜʠʢʫʣʷʨ AH. ʅʘ ʩʪʦʨʦʥʝ AB 

ʦʪʤʝʯʝʥʘ ʪʦʯʢʘ E ʪʘʢ, ʯʪʦ ʧʨʷʤʳʝ CD  ʠ CE ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳ. 

ʘ) ɼʦʢʘʞʠʪʝ, ʯʪʦ ʧʨʷʤʳʝ BH  ʠ ED ʧʘʨʘʣʣʝʣʴʥʳ. 

ʙ) ʅʘʡʜʠʪʝ ʦʪʥʦʰʝʥʠʝ BH  ʢ ED, ʝʩʣʠ 120BCDÏ = .̄ 

ʆʪʚʝʪ: ʙ) 3: 4. 
 

 
 

ʂʦʤʤʝʥʪʘʨʠʡ.  

ʀʤʝʝʪʩʷ ʧʦʧʳʪʢʘ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʫʪʚʝʨʞʜʝʥʠʷ ʧʫʥʢʪʘ ʘ. ʃʦʛʠʯʝʩʢʘʷ ʦʰʠʙʢʘ 

ʩʦʜʝʨʞʠʪʩʷ ʚ ʟʘʧʠʩʠ 5) ï ʧʨʠ ʚʳʯʠʩʣʝʥʠʠ ʫʛʣʘ 1EO H : 1 1180EO H EO AÏ = ¯-Ï . 

ɿʘʤʝʥʘ ʫʛʣʘ 1EO AÏ  ʫʛʣʦʤ BHAÏ  ʚʦʟʤʦʞʥʘ ʪʦʣʴʢʦ ʧʨʠ ʫʩʣʦʚʠʠ 

ʧʘʨʘʣʣʝʣʴʥʦʩʪʠ ʧʨʷʤʳʭ BH  ʠ ED, ʘ ʢʘʢ ʨʘʟ ʵʪʦ ʠ ʪʨʝʙʦʚʘʣʦʩʴ ʜʦʢʘʟʘʪʴ. 

ʆʮʝʥʢʘ ʵʢʩʧʝʨʪʘ: 0 ʙʘʣʣʦʚ. 
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ʇʨʠʤʝʨ 2.  

ɺ ʪʨʘʧʝʮʠʠ ABCD ʙʦʢʦʚʘʷ ʩʪʦʨʦʥʘ AB ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʦʩʥʦʚʘʥʠʷʤ.  

ʀʟ ʪʦʯʢʠ A ʥʘ ʩʪʦʨʦʥʫ CD  ʦʧʫʩʪʠʣʠ ʧʝʨʧʝʥʜʠʢʫʣʷʨ AH. ʅʘ ʩʪʦʨʦʥʝ AB 

ʦʪʤʝʯʝʥʘ ʪʦʯʢʘ E ʪʘʢ, ʯʪʦ ʧʨʷʤʳʝ CD  ʠ CE ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳ. 

ʘ) ɼʦʢʘʞʠʪʝ, ʯʪʦ ʧʨʷʤʳʝ BH  ʠ ED ʧʘʨʘʣʣʝʣʴʥʳ. 

ʙ) ʅʘʡʜʠʪʝ ʦʪʥʦʰʝʥʠʝ BH  ʢ ED, ʝʩʣʠ 120BCDÏ = .̄ 

ʆʪʚʝʪ: ʙ) 3: 4. 

 

 

ʂʦʤʤʝʥʪʘʨʠʡ.  

ɺ ʜʘʥʥʦʤ ʨʝʰʝʥʠʠ ʝʩʪʴ ʧʦʧʳʪʢʘ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʫʪʚʝʨʞʜʝʥʠʷ ʧʫʥʢʪʘ ʘ. 

ʃʦʛʠʯʝʩʢʘʷ ʦʰʠʙʢʘ ʩʦʜʝʨʞʠʪʩʷ ʚ ʟʘʧʠʩʠ KEM BMCÏ =Ï  ï ʵʪʦ ʚʦʟʤʦʞʥʦ 

ʪʦʣʴʢʦ ʧʨʠ ʧʘʨʘʣʣʝʣʴʥʦʩʪʠ ʧʨʷʤʳʭ BH  ʠ ED, ʘ ʢʘʢ ʨʘʟ ʵʪʦ ʠ ʪʨʝʙʦʚʘʣʦʩʴ 

ʜʦʢʘʟʘʪʴ. ɺʝʨʥʳʡ ʦʪʚʝʪ ʚ ʧʫʥʢʪʝ ʙ ʧʦʣʫʯʝʥ ʦʙʦʩʥʦʚʘʥʥʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʥʝʜʦʢʘʟʘʥʥʦʛʦ ʫʪʚʝʨʞʜʝʥʠʷ ʧʫʥʢʪʘ ʘ. 

ʆʮʝʥʢʘ ʵʢʩʧʝʨʪʘ: 1 ʙʘʣʣ. 
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ʇʨʠʤʝʨ 3. 

ɺ ʪʨʘʧʝʮʠʠ ABCD ʙʦʢʦʚʘʷ ʩʪʦʨʦʥʘ AB ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʦʩʥʦʚʘʥʠʷʤ.  

ʀʟ ʪʦʯʢʠ A ʥʘ ʩʪʦʨʦʥʫ CD  ʦʧʫʩʪʠʣʠ ʧʝʨʧʝʥʜʠʢʫʣʷʨ AH. ʅʘ ʩʪʦʨʦʥʝ AB 

ʦʪʤʝʯʝʥʘ ʪʦʯʢʘ E ʪʘʢ, ʯʪʦ ʧʨʷʤʳʝ CD  ʠ CE ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳ. 

ʘ) ɼʦʢʘʞʠʪʝ, ʯʪʦ ʧʨʷʤʳʝ BH  ʠ ED ʧʘʨʘʣʣʝʣʴʥʳ. 

ʙ) ʅʘʡʜʠʪʝ ʦʪʥʦʰʝʥʠʝ BH  ʢ ED, ʝʩʣʠ 120BCDÏ = .̄ 

ʆʪʚʝʪ: ʙ) 3: 4. 
 

 

 

ʂʦʤʤʝʥʪʘʨʠʡ.  

ʃʦʛʠʯʝʩʢʘʷ ʦʰʠʙʢʘ: ʜʦʢʘʟʘʪʝʣʴʩʪʚʦ ʫʪʚʝʨʞʜʝʥʠʷ ʧʫʥʢʪʘ ʘ ʦʧʠʨʘʝʪʩʷ ʥʘ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʫʩʣʦʚʠʝ ʠʟ ʧʫʥʢʪʘ ʙ. 

 

ʆʮʝʥʢʘ ʵʢʩʧʝʨʪʘ: 0 ʙʘʣʣʦʚ. 
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ʇʨʠʤʝʨ 4. 

ɺ ʨʘʚʥʦʙʝʜʨʝʥʥʦʤ ʪʫʧʦʫʛʦʣʴʥʦʤ ʪʨʝʫʛʦʣʴʥʠʢʝ ABC ʥʘ ʧʨʦʜʦʣʞʝʥʠʝ ʙʦʢʦʚʦʡ 

ʩʪʦʨʦʥʳ BC  ʦʧʫʱʝʥʘ ʚʳʩʦʪʘ AH. ʀʟ ʪʦʯʢʠ H  ʥʘ ʩʪʦʨʦʥʫ AB ʠ ʦʩʥʦʚʘʥʠʝ 

AC  ʦʧʫʱʝʥʳ ʧʝʨʧʝʥʜʠʢʫʣʷʨʳ HK  ʠ HM  ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʘ) ɼʦʢʘʞʠʪʝ, ʯʪʦ ʦʪʨʝʟʢʠ AM  ʠ MK  ʨʘʚʥʳ. 

ʙ) ʅʘʡʜʠʪʝ MK, ʝʩʣʠ 5AB= , 8AC= . 

ʆʪʚʝʪ: ʙ) 
72

25
. 
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ʂʦʤʤʝʥʪʘʨʠʡ.  

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ ʫʪʚʝʨʞʜʝʥʠʷ ʧʫʥʢʪʘ ʘ ʚʝʨʥʦ. ʇʨʘʚʜʘ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ʚ ʜʦʢʘʟʘʪʝʣʴʩʪʚʝ ʧʦʣʫʯʝʥʦ ʤʥʦʛʦ ʚʝʨʥʳʭ ʫʪʚʝʨʞʜʝʥʠʡ, ʢʦʪʦʨʳʝ ʥʝ ʥʫʞʥʳ 

ʜʣʷ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʨʘʚʝʥʩʪʚʘ ʦʪʨʝʟʢʦʚ AM  ʠ MK , ʢʨʦʤʝ ʪʦʛʦ ʥʝʢʦʨʨʝʢʪʥʦ 

ʬʦʨʤʫʣʠʨʫʝʪʩʷ ʧʨʠʟʥʘʢ ʧʦʜʦʙʠʷ ʪʨʝʫʛʦʣʴʥʠʢʦʚ.  

ɺ ʨʝʰʝʥʠʠ ʧʫʥʢʪʘ ʙ ʜʦʧʫʱʝʥʘ ʦʰʠʙʢʘ ʧʨʠ ʚʳʯʠʩʣʝʥʠʠ ʜʣʠʥʳ ʦʪʨʝʟʢʘ PK  ï 

ʚʤʝʩʪʦ cos KPMÏ  ʜʦʣʞʥʦ ʙʳʪʴ cos KMPÏ .  

ʆʮʝʥʢʘ ʵʢʩʧʝʨʪʘ: 1 ʙʘʣʣ.
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ʇʨʠʤʝʨ 5. 

ɺ ʨʘʚʥʦʙʝʜʨʝʥʥʦʤ ʪʫʧʦʫʛʦʣʴʥʦʤ ʪʨʝʫʛʦʣʴʥʠʢʝ ABC ʥʘ ʧʨʦʜʦʣʞʝʥʠʝ ʙʦʢʦʚʦʡ 

ʩʪʦʨʦʥʳ BC  ʦʧʫʱʝʥʘ ʚʳʩʦʪʘ AH. ʀʟ ʪʦʯʢʠ H  ʥʘ ʩʪʦʨʦʥʫ AB ʠ ʦʩʥʦʚʘʥʠʝ 

AC  ʦʧʫɦʝʥʳ ʧʝʨʧʝʥʜʠʢʫʣʷʨʳ HK  ʠ HM  ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʘ) ɼʦʢʘʞʠʪʝ, ʯʪʦ ʦʪʨʝʟʢʠ AM  ʠ MK  ʨʘʚʥʳ. 

ʙ) ʅʘʡʜʠʪʝ MK, ʝʩʣʠ 5AB= , 8AC= . 

ʆʪʚʝʪ: ʙ) 
72

25
. 

 
 

ʂʦʤʤʝʥʪʘʨʠʡ.  

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ ʫʪʚʝʨʞʜʝʥʠʷ ʧʫʥʢʪʘ ʘ ʦʪʩʫʪʩʪʚʫʝʪ. ʈʝʰʝʥʠʝ ʧʫʥʢʪʘ ʙ 

ʚʳʧʦʣʥʝʥʦ ʚʝʨʥʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʝʜʦʢʘʟʘʥʥʦʛʦ ʫʪʚʝʨʞʜʝʥʠʷ ʧʫʥʢʪʘ ʘ. 

 

ʆʮʝʥʢʘ ʵʢʩʧʝʨʪʘ: 1 ʙʘʣʣ. 
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ʇʨʠʤʝʨ 6. 

ɺ ʨʘʚʥʦʙʝʜʨʝʥʥʦʤ ʪʫʧʦʫʛʦʣʴʥʦʤ ʪʨʝʫʛʦʣʴʥʠʢʝ ABC ʥʘ ʧʨʦʜʦʣʞʝʥʠʝ ʙʦʢʦʚʦʡ 

ʩʪʦʨʦʥʳ BC  ʦʧʫʱʝʥʘ ʚʳʩʦʪʘ AH. ʀʟ ʪʦʯʢʠ H  ʥʘ ʩʪʦʨʦʥʫ AB ʠ ʦʩʥʦʚʘʥʠʝ 

AC  ʦʧʫʱʝʥʳ ʧʝʨʧʝʥʜʠʢʫʣʷʨʳ HK  ʠ HM  ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʘ) ɼʦʢʘʞʠʪʝ, ʯʪʦ ʦʪʨʝʟʢʠ AM  ʠ MK  ʨʘʚʥʳ. 

ʙ) ʅʘʡʜʠʪʝ MK, ʝʩʣʠ 5AB= , 8AC= . 

ʆʪʚʝʪ: ʙ) 
72

25
. 

 

 

ʂʦʤʤʝʥʪʘʨʠʡ.  

ɺ ʜʦʢʘʟʘʪʝʣʴʩʪʚʝ ʫʪʚʝʨʞʜʝʥʠʷ ʧʫʥʢʪʘ ʘ ʝʩʪʴ ʥʝʢʦʨʨʝʢʪʥʦʝ ʫʪʚʝʨʞʜʝʥʠʝ ï  

çKM  ï ʙʠʩʩʝʢʪʨʠʩʘè, ʧʨʠ ʵʪʦʤ ʪʫʪ ʞʝ ʟʘʧʠʩʘʥʳ ʫʪʚʝʨʞʜʝʥʠʷ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʤʝʜʠʘʥʝ ʧʨʷʤʦʫʛʦʣʴʥʦʛʦ ʪʨʝʫʛʦʣʴʥʠʢʘ.  

ʈʝʰʝʥʠʝ ʧʫʥʢʪʘ ʙ ʚʳʧʦʣʥʝʥʦ ʚʝʨʥʦ. 

 

ʆʮʝʥʢʘ ʵʢʩʧʝʨʪʘ: 3 ʙʘʣʣʘ. 
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ʇʨʠʤʝʨ 7. 

ɺ ʦʩʪʨʦʫʛʦʣʴʥʦʤ ʪʨʝʫʛʦʣʴʥʠʢʝ ABC ʚʩʝ ʩʪʦʨʦʥʳ ʨʘʟʣʠʯʥʳ. ʇʨʷʤʘʷ, 

ʩʦʜʝʨʞʘʱʘʷ ʚʳʩʦʪʫ BH  ʪʨʝʫʛʦʣʴʥʠʢʘ ABC, ʚʪʦʨʠʯʥʦ ʧʝʨʝʩʝʢʘʝʪ ʦʧʠʩʘʥʥʫʶ 

ʦʢʦʣʦ ʵʪʦʛʦ ʪʨʝʫʛʦʣʴʥʠʢʘ ʦʢʨʫʞʥʦʩʪʴ ʚ ʪʦʯʢʝ K. ʆʪʨʝʟʦʢ BN  ð ʜʠʘʤʝʪʨ ʵʪʦʡ 

ʦʢʨʫʞʥʦʩʪʠ. 

ʘ) ɼʦʢʘʞʠʪʝ, ʯʪʦ AN CK= . 

ʙ) ʅʘʡʜʠʪʝ NK, ʝʩʣʠ ʨʘʜʠʫʩ ʦʧʠʩʘʥʥʦʡ ʦʢʦʣʦ ʪʨʝʫʛʦʣʴʥʠʢʘ ABC ʦʢʨʫʞʥʦʩʪʠ 

ʨʘʚʝʥ 16, 40BACÏ = ,̄ 85ACBÏ = .̄ 

ʆʪʚʝʪ: ʙ) 16 2. 

 

 

ʂʦʤʤʝʥʪʘʨʠʡ.  

ɺ ʜʦʢʘʟʘʪʝʣʴʩʪʚʝ ʫʪʚʝʨʞʜʝʥʠʷ ʧʫʥʢʪʘ ʘ ʝʩʪʴ ʚʝʨʥʦʝ ʥʘʟʚʘʥʠʝ ʧʨʷʤʦʛʦ ʫʛʣʘ ï  

ç 90BCNÏ = è̄, ʧʨʠ ʵʪʦʤ ʪʫʪ ʞʝ ʟʘʧʠʩʘʥʦ ʫʪʚʝʨʞʜʝʥʠʝ, ʧʨʦʪʠʚʦʨʝʯʘʱʝʝ 

ʫʩʣʦʚʠʶ, ï çBH ï ʜʠʘʤʝʪʨè. ʋʪʚʝʨʞʜʝʥʠʝ, ʟʘʧʠʩʘʥʥʦʝ ʚʦ ʚʪʦʨʦʡ ʩʪʨʦʯʢʝ 

ç HCN ABNÏ =Ï  (ʪ.ʢ. ʦʥʠ ʦʧʠʨʘʶʪʩʷ ʥʘ ʦʜʥʫ ʜʫʛʫ)è, ʩʦʜʝʨʞʠʪ ʥʝʪʦʯʥʦʩʪʴ, ʪʘʢ 

ʢʘʢ ʪʦʯʢʘ H ʥʝ ʣʝʞʠʪ ʥʘ ʦʢʨʫʞʥʦʩʪʠ, ʘ ACN ABNÏ =Ï  (ʪ.ʢ. ʦʥʠ ʦʧʠʨʘʶʪʩʷ ʥʘ 

ʦʜʥʫ ʜʫʛʫ). ʈʝʰʝʥʠʝ ʧʫʥʢʪʘ ʙ ʦʪʩʫʪʩʪʚʫʝʪ. 

 

ʆʮʝʥʢʘ ʵʢʩʧʝʨʪʘ: 1 ʙʘʣʣ. 
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ʇʨʠʤʝʨ 8. 

ɺ ʦʩʪʨʦʫʛʦʣʴʥʦʤ ʪʨʝʫʛʦʣʴʥʠʢʝ ABC ʚʩʝ ʩʪʦʨʦʥʳ ʨʘʟʣʠʯʥʳ. ʇʨʷʤʘʷ, 

ʩʦʜʝʨʞʘʱʘʷ ʚʳʩʦʪʫ BH  ʪʨʝʫʛʦʣʴʥʠʢʘ ABC, ʚʪʦʨʠʯʥʦ ʧʝʨʝʩʝʢʘʝʪ ʦʧʠʩʘʥʥʫʶ 

ʦʢʦʣʦ ʵʪʦʛʦ ʪʨʝʫʛʦʣʴʥʠʢʘ ʦʢʨʫʞʥʦʩʪʴ ʚ ʪʦʯʢʝ K. ʆʪʨʝʟʦʢ BN  ð ʜʠʘʤʝʪʨ ʵʪʦʡ 

ʦʢʨʫʞʥʦʩʪʠ. 

ʘ) ɼʦʢʘʞʠʪʝ, ʯʪʦ AN CK= . 

ʙ) ʅʘʡʜʠʪʝ NK, ʝʩʣʠ ʨʘʜʠʫʩ ʦʧʠʩʘʥʥʦʡ ʦʢʦʣʦ ʪʨʝʫʛʦʣʴʥʠʢʘ ABC ʦʢʨʫʞʥʦʩʪʠ 

ʨʘʚʝʥ 16, 40BACÏ = ,̄ 85ACBÏ = .̄ 

ʆʪʚʝʪ: ʙ) 16 2. 

 
 

ʂʦʤʤʝʥʪʘʨʠʡ.  

ɺ ʜʦʢʘʟʘʪʝʣʴʩʪʚʝ ʫʪʚʝʨʞʜʝʥʠʷ ʧʫʥʢʪʘ ʘ ʝʩʪʴ ʥʝʜʦʢʘʟʘʥʥʦʝ ʫʪʚʝʨʞʜʝʥʠʝ, ʯʪʦ 

ACKN ï ʪʨʘʧʝʮʠʷ. ɺ ʨʝʰʝʥʠʠ ʝʩʪʴ ʥʝʢʦʨʨʝʢʪʥʦʝ ʫʪʚʝʨʞʜʝʥʠʝ ï çʇʦ ʩʚʦʡʩʪʚʫ 

ʪʨʘʧʝʮʠʠ, ʚʧʠʩʘʥʥʦʡ ʚ ʦʢʨʫʞʥʦʩʪʴ ʝʝ ʩʪʦʨʦʥʳ ʨʘʚʥʳè, ʧʨʠ ʵʪʦʤ ʨʷʜʦʤ 

ʟʘʧʠʩʘʥʦ ʚʝʨʥʦʝ ʨʘʚʝʥʩʪʚʦ ʙʦʢʦʚʳʭ ʩʪʦʨʦʥ. ʈʝʰʝʥʠʝ ʧʫʥʢʪʘ ʙ ʦʪʩʫʪʩʪʚʫʝʪ. 

 

ʆʮʝʥʢʘ ʵʢʩʧʝʨʪʘ: 1 ʙʘʣʣ. 
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5. ʂʨʠʪʝʨʠʠ ʧʨʦʚʝʨʢʠ ʠ ʦʮʝʥʢʘ ʨʝʰʝʥʠʡ ʟʘʜʘʥʠʷ 17 
 

ɿʘʜʘʥʠʝ ˉ17 ï ʵʪʦ ʪʝʢʩʪʦʚʘʷ ʟʘʜʘʯʘ ʩ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ.  

 

ʉʦʜʝʨʞʘʥʠʝ ʢʨʠʪʝʨʠʷ ɹʘʣʣʳ 

ʆʙʦʩʥʦʚʘʥʥʦ ʧʦʣʫʯʝʥ ʚʝʨʥʳʡ ʦʪʚʝʪ 3 

ɺʝʨʥʦ ʧʦʩʪʨʦʝʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ, ʨʝʰʝʥʠʝ ʩʚʝʜʝʥʦ ʢ 

ʠʩʩʣʝʜʦʚʘʥʠʶ ʵʪʦʡ ʤʦʜʝʣʠ ʠ ʧʦʣʫʯʝʥ ʨʝʟʫʣʴʪʘʪ: 

ð ʥʝʚʝʨʥʳʡ ʦʪʚʝʪ ʠʟ-ʟʘ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʦʰʠʙʢʠ; 

ð ʚʝʨʥʳʡ ʦʪʚʝʪ, ʥʦ ʨʝʰʝʥʠʝ ʥʝʜʦʩʪʘʪʦʯʥʦ ʦʙʦʩʥʦʚʘʥʦ 

2 

ɺʝʨʥʦ ʧʦʩʪʨʦʝʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ, ʨʝʰʝʥʠʝ ʩʚʝʜʝʥʦ ʢ 

ʠʩʩʣʝʜʦʚʘʥʠʶ ʵʪʦʡ ʤʦʜʝʣʠ, ʧʨʠ ʵʪʦʤ ʨʝʰʝʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʥʝ 

ʟʘʚʝʨʰʝʥʦ 

1 

ʈʝʰʝʥʠʝ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʠ ʦʜʥʦʤʫ ʠʟ ʢʨʠʪʝʨʠʝʚ, ʧʝʨʝʯʠʩʣʝʥʥʳʭ 

ʚʳʰʝ 
0 

ʄʘʢʩʠʤʘʣʴʥʳʡ ʙʘʣʣ 3 

 

ʇʦʜʨʦʙʥʝʝ: 1 ʙʘʣʣ ʤʦʞʥʦ ʚʳʩʪʘʚʣʷʪʴ ʚ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʩʶʞʝʪʥʦʝ 

ʫʩʣʦʚʠʝ ʟʘʜʘʯʠ ʚʝʨʥʦ ʩʚʝʜʝʥʦ ʢ ʨʝʰʝʥʠʶ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ (ʘʨʠʬʤʝʪʠʯʝʩʢʦʡ, 

ʘʣʛʝʙʨʘʠʯʝʩʢʦʡ, ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ, ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ) ʟʘʜʘʯʠ. ʀʤʝʥʥʦ ʢ ʨʝʰʝʥʠʶ, 

ʘ ʥʝ ʢ ʦʪʜʝʣʴʥʦʤʫ ʨʘʚʝʥʩʪʚʫ, ʥʘʙʦʨʫ ʫʨʘʚʥʝʥʠʡ, ʫʨʘʚʥʝʥʠʶ, ʟʘʜʘʶʱʝʤʫ 

ʬʫʥʢʮʠʶ, ʠ ʪ.ʧ. ʇʨʝʜʲʷʚʣʝʥʥʳʡ ʪʝʢʩʪ ʜʦʣʞʝʥ ʚʢʣʶʯʘʪʴ ʠ ʦʧʠʩʘʥʠʝ ʪʦʛʦ, ʢʘʢ 

ʧʦʩʪʨʦʝʥʘ ʤʦʜʝʣʴ, ʠ ʥʘʧʨʘʚʣʝʥʠʝ, çʧʨʦʜʦʣʞʘʝʤʦʝè ʜʦ ʚʝʨʥʦʛʦ ʨʝʰʝʥʠʷ.  

ʆʮʝʥʢʘ ʚ 2 ʙʘʣʣʘ, ʨʘʟʫʤʝʝʪʩʷ, ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʫʩʣʦʚʠʝ ʚʳʩʪʘʚʣʝʥʠʷ 1 

ʙʘʣʣʘ, ʥʦ ʩʫʱʝʩʪʚʝʥʥʦ ʙʣʠʞʝ ʢ ʚʝʨʥʦʤʫ ʨʝʰʝʥʠʶ ʟʘʜʘʯʠ. ɿʜʝʩʴ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ 

ʟʘʚʝʨʰʝʥʥʦʝ, ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʦʝ ʨʝʰʝʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ 

ʟʘʜʘʯʠ. ʊʠʧʠʯʥʳʝ ʜʦʧʫʩʪʠʤʳʝ ʧʦʛʨʝʰʥʦʩʪʠ ʟʜʝʩʴ ï ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʦʰʠʙʢʠ 

(ʧʨʠ ʥʘʣʠʯʠʠ ʚʩʝʭ ʰʘʛʦʚ ʨʝʰʝʥʠʷ) ʠʣʠ ʧʨʦʙʝʣʳ ʚ ʦʧʠʩʘʥʠʠ ʩʦʩʪʘʚʣʝʥʠʷ 

ʤʦʜʝʣʠ. 

ʉʣʝʜʫʝʪ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʩʶʞʝʪ ʤʦʞʝʪ ʙʳʪʴ ʫʩʧʝʰʥʦ 

ʩʚʝʜʝʥ ʢ ʨʘʟʣʠʯʥʳʤ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ ʤʦʜʝʣʷʤ ʠ ʜʦʚʝʜʸʥ ʜʦ ʚʝʨʥʦʛʦ ʦʪʚʝʪʘ. ʇʦ 

ʵʪʦʡ ʧʨʠʯʠʥʝ ʚ ʢʨʠʪʝʨʠʷʭ ʦʮʝʥʠʚʘʥʠʷ ʥʝʪ ʞʝʩʪʢʦʛʦ ʫʧʦʤʠʥʘʥʠʷ ʢʘʢʦʡ-ʣʠʙʦ 

ʢʦʥʢʨʝʪʥʦʡ (ʘʨʠʬʤʝʪʠʯʝʩʢʦʡ, ʘʣʛʝʙʨʘʠʯʝʩʢʦʡ, ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ, 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ) ʤʦʜʝʣʠ.  
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ɿʘʜʘʯʘ 17 (ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʳʡ ʚʘʨʠʘʥʪ 2021 ʛ.). 

15-ʛʦ ʷʥʚʘʨʷ ʧʣʘʥʠʨʫʝʪʩʷ ʚʟʷʪʴ ʢʨʝʜʠʪ ʚ ʙʘʥʢʝ ʥʘ ʰʝʩʪʴ ʤʝʩʷʮʝʚ  

ʚ ʨʘʟʤʝʨʝ 1 ʤʣʥ ʨʫʙʣʝʡ. ʋʩʣʦʚʠʷ ʝʛʦ ʚʦʟʚʨʘʪʘ ʪʘʢʦʚʳ: 

ð 1-ʛʦ ʯʠʩʣʘ ʢʘʞʜʦʛʦ ʤʝʩʷʮʘ ʜʦʣʛ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʥʘ r  ʧʨʦʮʝʥʪʦʚ  

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʮʦʤ ʧʨʝʜʳʜʫʱʝʛʦ ʤʝʩʷʮʘ, ʛʜʝ r  ð ʮʝʣʦʝ ʯʠʩʣʦ; 

ð ʩʦ 2-ʛʦ ʧʦ 14-ʝ ʯʠʩʣʦ ʢʘʞʜʦʛʦ ʤʝʩʷʮʘ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʣʘʪʠʪʴ ʯʘʩʪʴ ʜʦʣʛʘ; 

ð 15-ʛʦ ʯʠʩʣʘ ʢʘʞʜʦʛʦ ʤʝʩʷʮʘ ʜʦʣʛ ʜʦʣʞʝʥ ʩʦʩʪʘʚʣʷʪʴ ʥʝʢʦʪʦʨʫʶ ʩʫʤʤʫ  

ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʣʝʜʫʶʱʝʡ ʪʘʙʣʠʮʝʡ. 

ɼʘʪʘ 15.01 15.02 15.03 15.04 15.05 15.06 15.07 

ɼʦʣʛ 

(ʚ ʤʣʥ ʨʫʙʣʝʡ) 
1 0,6 0,4 0,3 0,2 0,1 0 

ʅʘʡʜʠʪʝ ʥʘʠʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ r, ʧʨʠ ʢʦʪʦʨʦʤ ʦʙʱʘʷ ʩʫʤʤʘ ʚʳʧʣʘʪ ʙʫʜʝʪ 

ʤʝʥʴʰʝ 1,2 ʤʣʥ ʨʫʙʣʝʡ. 

  
ʈʝʰʝʥʠʝ. ʇʦ ʫʩʣʦʚʠʶ, ʜʦʣʛ ʧʝʨʝʜ ʙʘʥʢʦʤ (ʚ ʤʣʥ ʨʫʙʣʝʡ) ʥʘ 15-ʝ ʯʠʩʣʦ ʢʘʞʜʦʛʦ 

ʤʝʩʷʮʘ ʜʦʣʞʝʥ ʫʤʝʥʴʰʘʪʴʩʷ ʜʦ ʥʫʣʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

1; 0,6; 0,4; 0,3; 0,2; 0,1; 0. 

ʇʫʩʪʴ 1
100

r
k= + , ʪʦʛʜʘ ʜʦʣʛ ʥʘ 1-ʝ ʯʠʩʣʦ ʢʘʞʜʦʛʦ ʤʝʩʷʮʘ ʨʘʚʝʥ: 

k ; 0,6k ; 0,4k ; 0,3k ; 0,2k ; 0,1k . 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚʳʧʣʘʪʳ ʩʦ 2-ʛʦ ʧʦ 14-ʝ ʯʠʩʣʦ ʢʘʞʜʦʛʦ ʤʝʩʷʮʘ ʩʦʩʪʘʚʣʷʶʪ: 

0,6k- ; 0,6 0,4k- ; 0,4 0,3k- ; 0,3 0,2k- ; 0,2 0,1k- ; 0,1k . 

ʆʙʱʘʷ ʩʫʤʤʘ ʚʳʧʣʘʪ ʩʦʩʪʘʚʣʷʝʪ: 

( )( )
( )( ) ( )

1 0,6 0,4 0,3 0,2 0,1 0,6 0,4 0,3 0,2 0,1

1 1 0,6 0,4 0,3 0,2 0,1 1 2,6 1 1.

k

k k

+ + + + + - + + + + =

= - + + + + + + = - +
 

ʇʦ ʫʩʣʦʚʠʶ, ʦʙʱʘʷ ʩʫʤʤʘ ʚʳʧʣʘʪ ʙʫʜʝʪ ʤʝʥʴʰʝ 1,2 ʤʣʥ ʨʫʙʣʝʡ, ʟʥʘʯʠʪ, 

( )2,6 1 1 1,2k- + < ; 2,6 1 1,2
100

r
Ö + <; 

9
7

13
r< . 

ʅʘʠʙʦʣʴʰʝʝ ʮʝʣʦʝ ʨʝʰʝʥʠʝ ʵʪʦʛʦ ʥʝʨʘʚʝʥʩʪʚʘ ð ʯʠʩʣʦ 7. ɿʥʘʯʠʪ, ʠʩʢʦʤʦʝ 

ʯʠʩʣʦ ʧʨʦʮʝʥʪʦʚ ð 7. 

ʆʪʚʝʪ: 7. 
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ɿʘʜʘʯʘ 1. 

15-ʛʦ ʷʥʚʘʨʷ ʧʣʘʥʠʨʫʝʪʩʷ ʚʟʷʪʴ ʢʨʝʜʠʪ ʚ ʙʘʥʢʝ ʥʘ ʰʝʩʪʴ ʤʝʩʷʮʝʚ ʚ ʨʘʟʤʝʨʝ 

1 ʤʣʥ ʨʫʙʣʝʡ. ʋʩʣʦʚʠʷ ʝʛʦ ʚʦʟʚʨʘʪʘ ʪʘʢʦʚʳ: 

ð 1-ʛʦ ʯʠʩʣʘ ʢʘʞʜʦʛʦ ʤʝʩʷʮʘ ʜʦʣʛ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʥʘ r  ʧʨʦʮʝʥʪʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ 

ʩ ʢʦʥʮʦʤ ʧʨʝʜʳʜʫʱʝʛʦ ʤʝʩʷʮʘ, ʛʜʝ r  ð ʮʝʣʦʝ ʯʠʩʣʦ; 

ð ʩʦ 2-ʛʦ ʧʦ 14-ʝ ʯʠʩʣʦ ʢʘʞʜʦʛʦ ʤʝʩʷʮʘ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʣʘʪʠʪʴ ʯʘʩʪʴ ʜʦʣʛʘ; 

ð 15-ʛʦ ʯʠʩʣʘ ʢʘʞʜʦʛʦ ʤʝʩʷʮʘ ʜʦʣʛ ʜʦʣʞʝʥ ʩʦʩʪʘʚʣʷʪʴ ʥʝʢʦʪʦʨʫʶ ʩʫʤʤʫ  

ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʣʝʜʫʶʱʝʡ ʪʘʙʣʠʮʝʡ. 

ɼʘʪʘ 15.01 15.02 15.03 15.04 15.05 15.06 15.07 

ɼʦʣʛ 

(ʚ ʤʣʥ ʨʫʙʣʝʡ) 
1 0,9 0,8 0,7 0,6 0,5 0 

ʅʘʡʜʠʪʝ ʥʘʠʤʝʥʴʰʝʝ ʟʥʘʯʝʥʠʝ r, ʧʨʠ ʢʦʪʦʨʦʤ ʦʙʱʘʷ ʩʫʤʤʘ ʚʳʧʣʘʪ ʙʫʜʝʪ 

ʙʦʣʴʰʝ 1,2 ʤʣʥ ʨʫʙʣʝʡ. 

 

ʈʝʰʝʥʠʝ. 

ʇʦ ʫʩʣʦʚʠʶ, ʜʦʣʛ ʧʝʨʝʜ ʙʘʥʢʦʤ (ʚ ʤʣʥ ʨʫʙʣʝʡ) ʥʘ 15-ʝ ʯʠʩʣʦ ʢʘʞʜʦʛʦ ʤʝʩʷʮʘ 

ʜʦʣʞʝʥ ʫʤʝʥʴʰʘʪʴʩʷ ʜʦ ʥʫʣʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

1; 0,9; 0,8; 0,7; 0,6; 0,5; 0. 

ʇʫʩʪʴ 1
100

r
k= + , ʪʦʛʜʘ ʜʦʣʛ ʥʘ 1-ʝ ʯʠʩʣʦ ʢʘʞʜʦʛʦ ʤʝʩʷʮʘ ʨʘʚʝʥ: 

k ; 0,9k ; 0,8k ; 0,7k ; 0,6k ; 0,5k . 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚʳʧʣʘʪʳ ʩʦ 2-ʛʦ ʧʦ 14-ʝ ʯʠʩʣʦ ʢʘʞʜʦʛʦ ʤʝʩʷʮʘ ʩʦʩʪʘʚʣʷʶʪ: 

0,9k- ; 0,9 0,8k- ; 0,8 0,7k- ; 0,7 0,6k- ; 0,6 0,5k- ; 0,5k . 

ʆʙʱʘʷ ʩʫʤʤʘ ʚʳʧʣʘʪ ʩʦʩʪʘʚʣʷʝʪ: 

( )( )
( )( ) ( )

1 0,9 0,8 0,7 0,6 0,5 0,9 0,8 0,7 0,6 0,5

1 1 0,9 0,8 0,7 0,6 0,5 1 4,5 1 1.

k

k k

+ + + + + - + + + + =

= - + + + + + + = - +
 

ʇʦ ʫʩʣʦʚʠʶ, ʦʙʱʘʷ ʩʫʤʤʘ ʚʳʧʣʘʪ ʙʫʜʝʪ ʙʦʣʴʰʝ 1,2 ʤʣʥ ʨʫʙʣʝʡ, ʟʥʘʯʠʪ, 

( )4,5 1 1 1,2k- + >; 4,5 1 1,2
100

r
Ö + >; 

4
4

9
r > . 

ʅʘʠʤʝʥʴʰʝʝ ʮʝʣʦʝ ʨʝʰʝʥʠʝ ʵʪʦʛʦ ʥʝʨʘʚʝʥʩʪʚʘ ð ʯʠʩʣʦ 5. ɿʥʘʯʠʪ, ʠʩʢʦʤʦʝ 

ʯʠʩʣʦ ʧʨʦʮʝʥʪʦʚ ð 5. 

ʆʪʚʝʪ: 5. 



 

 68 

ɿʘʜʘʯʘ 2.  

ɺ ʠʶʣʝ 2021 ʛʦʜʘ ʧʣʘʥʠʨʫʝʪʩʷ ʚʟʷʪʴ ʢʨʝʜʠʪ ʚ ʙʘʥʢʝ ʥʘ ʥʝʢʦʪʦʨʫʶ ʩʫʤʤʫ. 

ʋʩʣʦʚʠʷ ʝʛʦ ʚʦʟʚʨʘʪʘ ʪʘʢʦʚʳ: 

ð ʢʘʞʜʳʡ ʷʥʚʘʨʴ ʜʦʣʛ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʥʘ r% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʮʦʤ 

ʧʨʝʜʳʜʫʱʝʛʦ ʛʦʜʘ; 

ð ʩ ʬʝʚʨʘʣʷ ʧʦ ʠʶʥʴ ʢʘʞʜʦʛʦ ʛʦʜʘ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʣʘʪʠʪʴ ʦʜʥʠʤ ʧʣʘʪʝʞʦʤ 

ʯʘʩʪʴ ʜʦʣʛʘ. 

ɽʩʣʠ ʝʞʝʛʦʜʥʦ ʚʳʧʣʘʯʠʚʘʪʴ ʧʦ 58 564 ʨʫʙʣʷ, ʪʦ ʢʨʝʜʠʪ ʙʫʜʝʪ ʧʦʣʥʦʩʪʴʶ 

ʧʦʛʘʰʝʥ ʟʘ 4 ʛʦʜʘ, ʘ ʝʩʣʠ ʝʞʝʛʦʜʥʦ ʚʳʧʣʘʯʠʚʘʪʴ ʧʦ 106 964 ʨʫʙʣʷ, ʪʦ ʢʨʝʜʠʪ 

ʙʫʜʝʪ ʧʦʣʥʦʩʪʴʶ ʧʦʛʘʰʝʥ ʟʘ 2 ʛʦʜʘ. ʅʘʡʜʠʪʝ r . 

  
ʈʝʰʝʥʠʝ. 

ʇʫʩʪʴ ʩʫʤʤʘ ʢʨʝʜʠʪʘ ʩʦʩʪʘʚʣʷʝʪ S ʨʫʙʣʝʡ, ʘ ʝʞʝʛʦʜʥʳʝ ʚʳʧʣʘʪʳ X  ʨʫʙʣʝʡ, 

1
100

r
k= + . ʇʦ ʫʩʣʦʚʠʶ, ʜʦʣʛ ʧʝʨʝʜ ʙʘʥʢʦʤ (ʚ ʨʫʙʣʷʭ) ʧʦ ʩʦʩʪʦʷʥʠʶ ʥʘ ʠʶʣʴ 

ʜʦʣʞʝʥ ʫʤʝʥʴʰʘʪʴʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

S, kS X- , 
2

k S kX X- - , 
3 2

k S k X kX X- - -, 
4 3 2

k S k X k X kX X- - - -. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʝʩʣʠ ʜʦʣʛ ʙʫʜʝʪ ʚʳʧʣʘʯʝʥ ʜʚʫʤʷ ʨʘʚʥʳʤʠ ʧʣʘʪʝʞʘʤʠ 2X , ʪʦ 

( )
2

2 2

1
106 964

1

k k
X S

k

Ö -
= Ö =

-
. 

ɽʩʣʠ ʜʦʣʛ ʙʫʜʝʪ ʚʳʧʣʘʯʝʥ ʯʝʪʳʨʴʤʷ ʨʘʚʥʳʤʠ ʧʣʘʪʝʞʘʤʠ 4X , ʪʦ 

( )
4

4 4

1
58 564

1

k k
X S

k

Ö -
= Ö =

-
. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 
2

4

2
2

58 564 121

106 964 2211

X k

X k
= = =

+
, ʦʪʢʫʜʘ 

2 121

100
k = ; 1,1k= . ɿʥʘʯʠʪ, 

10r = . 

ʆʪʚʝʪ: 10. 
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ɿʘʜʘʯʘ 3. 

15-ʛʦ ʷʥʚʘʨʷ ʧʣʘʥʠʨʫʝʪʩʷ ʚʟʷʪʴ ʢʨʝʜʠʪ ʚ ʙʘʥʢʝ ʥʘ 39 ʤʝʩʷʮʝʚ. ʋʩʣʦʚʠʷ ʝʛʦ 

ʚʦʟʚʨʘʪʘ ʪʘʢʦʚʳ: 

ð 1-ʛʦ ʯʠʩʣʘ ʢʘʞʜʦʛʦ ʤʝʩʷʮʘ ʜʦʣʛ ʚʦʟʨʘʩʪʘʝʪ ʥʘ %r  ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʮʦʤ 

ʧʨʝʜʳʜʫʱʝʛʦ ʤʝʩʷʮʘ; 

ð ʩʦ 2-ʛʦ ʧʦ 14-ʝ ʯʠʩʣʦ ʢʘʞʜʦʛʦ ʤʝʩʷʮʘ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʣʘʪʠʪʴ ʯʘʩʪʴ ʜʦʣʛʘ; 

ð 15-ʛʦ ʯʠʩʣʘ ʢʘʞʜʦʛʦ ʤʝʩʷʮʘ ʜʦʣʛ ʜʦʣʞʝʥ ʙʳʪʴ ʥʘ ʦʜʥʫ ʠ ʪʫ ʞʝ ʩʫʤʤʫ 

ʤʝʥʴʰʝ ʜʦʣʛʘ ʥʘ 15-ʝ ʯʠʩʣʦ ʧʨʝʜʳʜʫʱʝʛʦ ʤʝʩʷʮʘ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʦʙʱʘʷ ʩʫʤʤʘ ʚʳʧʣʘʪ ʧʦʩʣʝ ʧʦʣʥʦʛʦ ʧʦʛʘʰʝʥʠʷ ʢʨʝʜʠʪʘ ʥʘ 20% 

ʙʦʣʴʰʝ ʩʫʤʤʳ, ʚʟʷʪʦʡ ʚ ʢʨʝʜʠʪ. ʅʘʡʜʠʪʝ r . 

(ʉʯʠʪʘʡʪʝ, ʯʪʦ ʦʢʨʫʛʣʝʥʠʷ ʧʨʠ ʚʳʯʠʩʣʝʥʠʠ ʧʣʘʪʝʞʝʡ ʥʝ ʧʨʦʠʟʚʦʜʷʪʩʷ.) 

ʈʝʰʝʥʠʝ. 

ʇʫʩʪʴ ʩʫʤʤʘ ʢʨʝʜʠʪʘ ʨʘʚʥʘ S. ʇʦ ʫʩʣʦʚʠʶ, ʜʦʣʛ ʧʝʨʝʜ ʙʘʥʢʦʤ ʧʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 

15-ʝ ʯʠʩʣʦ ʜʦʣʞʝʥ ʫʤʝʥʴʰʘʪʴʩʷ ʜʦ ʥʫʣʷ ʨʘʚʥʦʤʝʨʥʦ: 

S,  
38

39

S
,  é,  

2

39

S
,  

39

S
,  0. 

ʇʝʨʚʦʛʦ ʯʠʩʣʘ ʢʘʞʜʦʛʦ ʤʝʩʷʮʘ ʜʦʣʛ ʚʦʟʨʘʩʪʘʝʪ ʥʘ %r . ʇʫʩʪʴ 1
100

r
k= + , ʪʦʛʜʘ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʨʘʟʤʝʨʦʚ ʜʦʣʛʘ ʥʘ 1-ʝ ʯʠʩʣʦ ʢʘʞʜʦʛʦ ʤʝʩʷʮʘ ʪʘʢʦʚʘ: 

kS,  
38

39

kS
,  é,  

2

39

kS
,  

39

kS
. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚʳʧʣʘʪʳ ʜʦʣʞʥʳ ʙʳʪʴ ʩʣʝʜʫʶʱʠʤʠ: 

( )1
39

S
k S- + ,  

( )38 1

39

k S S- +
,  é,  

( )2 1

39

k S S- +
,  
( )1

39

k S S- +
. 

ɺʩʝʛʦ ʩʣʝʜʫʝʪ ʚʳʧʣʘʪʠʪʴ ( )( ) ( )( )38 2 1
1 1 1 20 1

39 39 39
S S k S k+ - + + + + = + -. 

ʆʙʱʘʷ ʩʫʤʤʘ ʚʳʧʣʘʪ ʥʘ 20% ʙʦʣʴʰʝ ʩʫʤʤʳ, ʚʟʷʪʦʡ ʚ ʢʨʝʜʠʪ, ʧʦʵʪʦʤʫ 

( )20 1 0,2k- = ; 1,01k= ; 1r= . 

ʆʪʚʝʪ: 1. 

 

ʉʦʜʝʨʞʘʥʠʝ ʢʨʠʪʝʨʠʷ ɹʘʣʣʳ 

ʆʙʦʩʥʦʚʘʥʥʦ ʧʦʣʫʯʝʥ ʚʝʨʥʳʡ ʦʪʚʝʪ 3 

ɺʝʨʥʦ ʧʦʩʪʨʦʝʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ, ʨʝʰʝʥʠʝ ʩʚʝʜʝʥʦ  

ʢ ʠʩʩʣʝʜʦʚʘʥʠʶ ʵʪʦʡ ʤʦʜʝʣʠ ʠ ʧʦʣʫʯʝʥ ʨʝʟʫʣʴʪʘʪ: 

ð ʥʝʚʝʨʥʳʡ ʦʪʚʝʪ ʠʟ-ʟʘ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʦʰʠʙʢʠ; 

ð ʚʝʨʥʳʡ ʦʪʚʝʪ, ʥʦ ʨʝʰʝʥʠʝ ʥʝʜʦʩʪʘʪʦʯʥʦ ʦʙʦʩʥʦʚʘʥʦ 

2 

ɺʝʨʥʦ ʧʦʩʪʨʦʝʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ, ʨʝʰʝʥʠʝ ʩʚʝʜʝʥʦ  

ʢ ʠʩʩʣʝʜʦʚʘʥʠʶ ʵʪʦʡ ʤʦʜʝʣʠ, ʧʨʠ ʵʪʦʤ ʨʝʰʝʥʠʝ ʤʦʞʝʪ ʙʳʪʴ  

ʥʝ ʟʘʚʝʨʰʝʥʦ 

1 

ʈʝʰʝʥʠʝ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʠ ʦʜʥʦʤʫ ʠʟ ʢʨʠʪʝʨʠʝʚ, ʧʝʨʝʯʠʩʣʝʥʥʳʭ 

ʚʳʰʝ 
0 

ʄʘʢʩʠʤʘʣʴʥʳʡ ʙʘʣʣ 3 
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ʇʨʠʤʝʨʳ ʦʮʝʥʠʚʘʥʠʷ ʨʝʰʝʥʠʡ ʟʘʜʘʥʠ ̫17 

ʇʨʠʤʝʨ 1. 

15-ʛʦ ʷʥʚʘʨʷ ʧʣʘʥʠʨʫʝʪʩʷ ʚʟʷʪʴ ʢʨʝʜʠʪ ʚ ʙʘʥʢʝ ʥʘ ʰʝʩʪʴ ʤʝʩʷʮʝʚ ʚ ʨʘʟʤʝʨʝ 

1 ʤʣʥ ʨʫʙʣʝʡ. ʋʩʣʦʚʠʷ ʝʛʦ ʚʦʟʚʨʘʪʘ ʪʘʢʦʚʳ: 

ð 1-ʛʦ ʯʠʩʣʘ ʢʘʞʜʦʛʦ ʤʝʩʷʮʘ ʜʦʣʛ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʥʘ r  ʧʨʦʮʝʥʪʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ 

ʩ ʢʦʥʮʦʤ ʧʨʝʜʳʜʫʱʝʛʦ ʤʝʩʷʮʘ, ʛʜʝ r  ð ʮʝʣʦʝ ʯʠʩʣʦ; 

ð ʩʦ 2-ʛʦ ʧʦ 14-ʝ ʯʠʩʣʦ ʢʘʞʜʦʛʦ ʤʝʩʷʮʘ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʣʘʪʠʪʴ ʯʘʩʪʴ ʜʦʣʛʘ; 

ð 15-ʛʦ ʯʠʩʣʘ ʢʘʞʜʦʛʦ ʤʝʩʷʮʘ ʜʦʣʛ ʜʦʣʞʝʥ ʩʦʩʪʘʚʣʷʪʴ ʥʝʢʦʪʦʨʫʶ ʩʫʤʤʫ  

ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʣʝʜʫʶʱʝʡ ʪʘʙʣʠʮʝʡ. 

ɼʘʪʘ 15.01 15.02 15.03 15.04 15.05 15.06 15.07 

ɼʦʣʛ 

(ʚ ʤʣʥ ʨʫʙʣʝʡ) 
1 0,9 0,8 0,7 0,6 0,5 0 

ʅʘʡʜʠʪʝ ʥʘʠʤʝʥʴʰʝʝ ʟʥʘʯʝʥʠʝ r, ʧʨʠ ʢʦʪʦʨʦʤ ʦʙʱʘʷ ʩʫʤʤʘ ʚʳʧʣʘʪ ʙʫʜʝʪ 

ʙʦʣʴʰʝ 1,2 ʤʣʥ ʨʫʙʣʝʡ. 

ʆʪʚʝʪ: 5. 

 

 

 

ʂʦʤʤʝʥʪʘʨʠʡ.  
ʄʦʜʝʣʴ ʧʦʩʪʨʦʝʥʘ ʥʝʚʝʨʥʦ. ɽʩʣʠ ʧʦʜʩʪʘʚʠʪʴ ʚʤʝʩʪʦ r  ʯʠʩʣʦ 3 ʚ ʪʘʙʣʠʮʫ, ʪʦ 

ʩʫʤʤʘ ʜʦʣʛʘ ʫʞʝ ʥʘ 1 ʯʠʩʣʦ ʚʪʦʨʦʛʦ ʤʝʩʷʮʘ ʜʦʣʞʥʘ ʩʦʩʪʘʚʠʪʴ 4 ʤʣʥ ʨʫʙʣʝʡ, 

ʢʨʦʤʝ ʪʦʛʦ, ʝʱʝ ʠ ʥʝʨʘʚʝʥʩʪʚʦ ʨʝʰʝʥʦ ʥʝʚʝʨʥʦ. 

ʆʮʝʥʢʘ ʵʢʩʧʝʨʪʘ: 0 ʙʘʣʣʦʚ. 
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ʇʨʠʤʝʨ 2. 

15-ʛʦ ʷʥʚʘʨʷ ʧʣʘʥʠʨʫʝʪʩʷ ʚʟʷʪʴ ʢʨʝʜʠʪ ʚ ʙʘʥʢʝ ʥʘ ʰʝʩʪʴ ʤʝʩʷʮʝʚ ʚ ʨʘʟʤʝʨʝ 

1 ʤʣʥ ʨʫʙʣʝʡ. ʋʩʣʦʚʠʷ ʝʛʦ ʚʦʟʚʨʘʪʘ ʪʘʢʦʚʳ: 

ð 1-ʛʦ ʯʠʩʣʘ ʢʘʞʜʦʛʦ ʤʝʩʷʮʘ ʜʦʣʛ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʥʘ r  ʧʨʦʮʝʥʪʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ 

ʩ ʢʦʥʮʦʤ ʧʨʝʜʳʜʫʱʝʛʦ ʤʝʩʷʮʘ, ʛʜʝ r  ð ʮʝʣʦʝ ʯʠʩʣʦ; 

ð ʩʦ 2-ʛʦ ʧʦ 14-ʝ ʯʠʩʣʦ ʢʘʞʜʦʛʦ ʤʝʩʷʮʘ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʣʘʪʠʪʴ ʯʘʩʪʴ ʜʦʣʛʘ; 

ð 15-ʛʦ ʯʠʩʣʘ ʢʘʞʜʦʛʦ ʤʝʩʷʮʘ ʜʦʣʛ ʜʦʣʞʝʥ ʩʦʩʪʘʚʣʷʪʴ ʥʝʢʦʪʦʨʫʶ ʩʫʤʤʫ  

ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʣʝʜʫʶʱʝʡ ʪʘʙʣʠʮʝʡ. 

ɼʘʪʘ 15.01 15.02 15.03 15.04 15.05 15.06 15.07 

ɼʦʣʛ 

(ʚ ʤʣʥ ʨʫʙʣʝʡ) 
1 0,9 0,8 0,7 0,6 0,5 0 

ʅʘʡʜʠʪʝ ʥʘʠʤʝʥʴʰʝʝ ʟʥʘʯʝʥʠʝ r, ʧʨʠ ʢʦʪʦʨʦʤ ʦʙʱʘʷ ʩʫʤʤʘ ʚʳʧʣʘʪ ʙʫʜʝʪ 

ʙʦʣʴʰʝ 1,2 ʤʣʥ ʨʫʙʣʝʡ. 

ʆʪʚʝʪ: 5. 

 

 
 

ʂʦʤʤʝʥʪʘʨʠʡ.  
ʄʦʜʝʣʴ ʧʦʩʪʨʦʝʥʘ ʚʝʨʥʦ. ʋʩʣʦʞʥʷʝʪ ʧʨʦʚʝʨʢʫ ʦʪʩʫʪʩʪʚʠʝ ʚʳʯʠʩʣʝʥʠʡ. 

ɺ ʪʘʙʣʠʮʝ ʚʩʝ ʨʝʟʫʣʴʪʘʪʳ ʚʳʯʠʩʣʝʥʠʡ ʧʦ ʬʦʨʤʫʣʘʤ, ʟʘʧʠʩʘʥʥʳʤ ʩʧʨʘʚʘ, 

ʚʝʨʥʳʝ. ʃʦʛʠʢʘ ʨʝʰʝʥʠʷ ʚʝʨʥʘ. 

 

ʆʮʝʥʢʘ ʵʢʩʧʝʨʪʘ: 3 ʙʘʣʣʘ. 
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ʇʨʠʤʝʨ 3. 

15-ʛʦ ʷʥʚʘʨʷ ʙʳʣ ʚʳʜʘʥ ʧʦʣʫʛʦʜʦʚʦʡ ʢʨʝʜʠʪ ʥʘ ʨʘʟʚʠʪʠʝ ʙʠʟʥʝʩʘ. ɺ ʪʘʙʣʠʮʝ 15-

ʛʦ ʷʥʚʘʨʷ ʧʣʘʥʠʨʫʝʪʩʷ ʚʟʷʪʴ ʢʨʝʜʠʪ ʚ ʙʘʥʢʝ ʥʘ ʰʝʩʪʴ ʤʝʩʷʮʝʚ ʚ ʨʘʟʤʝʨʝ 

1 ʤʣʥ ʨʫʙʣʝʡ. ʋʩʣʦʚʠʷ ʝʛʦ ʚʦʟʚʨʘʪʘ ʪʘʢʦʚʳ: 

ð 1-ʛʦ ʯʠʩʣʘ ʢʘʞʜʦʛʦ ʤʝʩʷʮʘ ʜʦʣʛ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʥʘ r  ʧʨʦʮʝʥʪʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ 

ʩ ʢʦʥʮʦʤ ʧʨʝʜʳʜʫʱʝʛʦ ʤʝʩʷʮʘ, ʛʜʝ r  ð ʮʝʣʦʝ ʯʠʩʣʦ; 

ð ʩʦ 2-ʛʦ ʧʦ 14-ʝ ʯʠʩʣʦ ʢʘʞʜʦʛʦ ʤʝʩʷʮʘ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʣʘʪʠʪʴ ʯʘʩʪʴ ʜʦʣʛʘ; 

ð 15-ʛʦ ʯʠʩʣʘ ʢʘʞʜʦʛʦ ʤʝʩʷʮʘ ʜʦʣʛ ʜʦʣʞʝʥ ʩʦʩʪʘʚʣʷʪʴ ʥʝʢʦʪʦʨʫʶ ʩʫʤʤʫ  

ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʣʝʜʫʶʱʝʡ ʪʘʙʣʠʮʝʡ. 

ɼʘʪʘ 15.01 15.02 15.03 15.04 15.05 15.06 15.07 

ɼʦʣʛ 

(ʚ ʤʣʥ ʨʫʙʣʝʡ) 
1 0,9 0,8 0,7 0,6 0,5 0 

ʅʘʡʜʠʪʝ ʥʘʠʤʝʥʴʰʝʝ ʟʥʘʯʝʥʠʝ r, ʧʨʠ ʢʦʪʦʨʦʤ ʦʙʱʘʷ ʩʫʤʤʘ ʚʳʧʣʘʪ ʙʫʜʝʪ 

ʙʦʣʴʰʝ 1,2 ʤʣʥ ʨʫʙʣʝʡ. 

ʆʪʚʝʪ: 5. 

 

ʂʦʤʤʝʥʪʘʨʠʡ.  
ʇʦʯʪʠ ʧʨʘʚʠʣʴʥʦʝ ʨʝʰʝʥʠʝ, ʩʦʜʝʨʞʘʱʝʝ ʦʰʠʙʢʠ (ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʘ). 

ɼʚʝ ʦʰʠʙʢʠ: 1) 
4,5

1 1,2
100

r
+ > , ʘ ʥʝ 

3,5
1 1,2

100

r
+ > ; 2) 

20
5,7

3,5
> , ʪ.ʝ. ʜʦʣʞʥʦ ʙʳʪʴ 

6r =  ï ʥʝ ʧʦʟʚʦʣʷʶʪ ʚʳʩʪʘʚʠʪʴ 2 ʙʘʣʣʘ.  

ʆʮʝʥʢʘ ʵʢʩʧʝʨʪʘ: 1 ʙʘʣʣ. 
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ʇʨʠʤʝʨ 4.  

ɺ ʠʶʣʝ 2021 ʛʦʜʘ ʧʣʘʥʠʨʫʝʪʩʷ ʚʟʷʪʴ ʢʨʝʜʠʪ ʚ ʙʘʥʢʝ ʥʘ ʥʝʢʦʪʦʨʫʶ ʩʫʤʤʫ. 

ʋʩʣʦʚʠʷ ʝʛʦ ʚʦʟʚʨʘʪʘ ʪʘʢʦʚʳ: 

ð ʢʘʞʜʳʡ ʷʥʚʘʨʴ ʜʦʣʛ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʥʘ r% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʮʦʤ 

ʧʨʝʜʳʜʫʱʝʛʦ ʛʦʜʘ; 

ð ʩ ʬʝʚʨʘʣʷ ʧʦ ʠʶʥʴ ʢʘʞʜʦʛʦ ʛʦʜʘ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʣʘʪʠʪʴ ʦʜʥʠʤ ʧʣʘʪʝʞʦʤ 

ʯʘʩʪʴ ʜʦʣʛʘ. 

ɽʩʣʠ ʝʞʝʛʦʜʥʦ ʚʳʧʣʘʯʠʚʘʪʴ ʧʦ 58 564 ʨʫʙʣʷ, ʪʦ ʢʨʝʜʠʪ ʙʫʜʝʪ ʧʦʣʥʦʩʪʴʶ 

ʧʦʛʘʰʝʥ ʟʘ 4 ʛʦʜʘ, ʘ ʝʩʣʠ ʝʞʝʛʦʜʥʦ ʚʳʧʣʘʯʠʚʘʪʴ ʧʦ 106 964 ʨʫʙʣʷ, ʪʦ ʢʨʝʜʠʪ 

ʙʫʜʝʪ ʧʦʣʥʦʩʪʴʶ ʧʦʛʘʰʝʥ ʟʘ 2 ʛʦʜʘ. ʅʘʡʜʠʪʝ r . 

ʆʪʚʝʪ: 10. 

 

 
ʂʦʤʤʝʥʪʘʨʠʡ.  
ʆʙʦʩʥʦʚʘʥʥʦ ʧʦʣʫʯʝʥ ʚʝʨʥʳʡ ʦʪʚʝʪ. 

ʆʮʝʥʢʘ ʵʢʩʧʝʨʪʘ: 3 ʙʘʣʣʘ. 
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ʇʨʠʤʝʨ 5.  

ɺ ʠʶʣʝ 2021 ʛʦʜʘ ʧʣʘʥʠʨʫʝʪʩʷ ʚʟʷʪʴ ʢʨʝʜʠʪ ʚ ʙʘʥʢʝ ʥʘ ʥʝʢʦʪʦʨʫʶ ʩʫʤʤʫ. 

ʋʩʣʦʚʠʷ ʝʛʦ ʚʦʟʚʨʘʪʘ ʪʘʢʦʚʳ: 

ð ʢʘʞʜʳʡ ʷʥʚʘʨʴ ʜʦʣʛ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʥʘ r % ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʮʦʤ 

ʧʨʝʜʳʜʫʱʝʛʦ ʛʦʜʘ; 

ð ʩ ʬʝʚʨʘʣʷ ʧʦ ʠʶʥʴ ʢʘʞʜʦʛʦ ʛʦʜʘ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʣʘʪʠʪʴ ʦʜʥʠʤ ʧʣʘʪʝʞʦʤ 

ʯʘʩʪʴ ʜʦʣʛʘ. 

ɽʩʣʠ ʝʞʝʛʦʜʥʦ ʚʳʧʣʘʯʠʚʘʪʴ ʧʦ 58 564 ʨʫʙʣʷ, ʪʦ ʢʨʝʜʠʪ ʙʫʜʝʪ ʧʦʣʥʦʩʪʴʶ 

ʧʦʛʘʰʝʥ ʟʘ 4 ʛʦʜʘ, ʘ ʝʩʣʠ ʝʞʝʛʦʜʥʦ ʚʳʧʣʘʯʠʚʘʪʴ ʧʦ 106 964 ʨʫʙʣʷ, ʪʦ ʢʨʝʜʠʪ 

ʙʫʜʝʪ ʧʦʣʥʦʩʪʴʶ ʧʦʛʘʰʝʥ ʟʘ 2 ʛʦʜʘ. ʅʘʡʜʠʪʝ r . 

ʆʪʚʝʪ: 10. 

 
 

ʂʦʤʤʝʥʪʘʨʠʡ.  
ɺ ʨʝʰʝʥʠʠ ʙʝʟ ʦʙʲʷʩʥʝʥʠʡ ʟʘʧʠʩʘʥʳ ʫʨʘʚʥʝʥʠʷ. ʇʝʨʝʭʦʜ ʦʪ ʩʠʩʪʝʤʳ ʢ 

ʫʨʘʚʥʝʥʠʶ ʦʪʥʦʩʠʪʝʣʴʥʦ k ʥʝ ʦʙʲʷʩʥʝʥ. ʏʠʩʣʦʚʦʡ ʦʪʚʝʪ ʷʚʥʦ ʥʝ ʧʦʣʫʯʝʥ: ʥʝ 

ʠʟʚʣʝʯʝʥ ʢʦʨʝʥʴ ʠʟ ʯʠʩʣʘ 14641. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʰʝʥʠʝ ʥʝʜʦʩʪʘʪʦʯʥʦ 

ʦʙʦʩʥʦʚʘʥʥʦʝ.  

ʆʮʝʥʢʘ ʵʢʩʧʝʨʪʘ: 2 ʙʘʣʣʘ.  
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ʇʨʠʤʝʨ 6.  

15-ʛʦ ʷʥʚʘʨʷ ʙʳʣ ʚʳʜʘʥ ʧʦʣʫʛʦʜʦʚʦʡ ʢʨʝʜʠʪ ʥʘ ʨʘʟʚʠʪʠʝ ʙʠʟʥʝʩʘ. ɺ ʪʘʙʣʠʮʝ 15-

ʛʦ ʷʥʚʘʨʷ ʧʣʘʥʠʨʫʝʪʩʷ ʚʟʷʪʴ ʢʨʝʜʠʪ ʚ ʙʘʥʢʝ ʥʘ ʰʝʩʪʴ ʤʝʩʷʮʝʚ ʚ ʨʘʟʤʝʨʝ 

1 ʤʣʥ ʨʫʙʣʝʡ. ʋʩʣʦʚʠʷ ʝʛʦ ʚʦʟʚʨʘʪʘ ʪʘʢʦʚʳ: 

ð 1-ʛʦ ʯʠʩʣʘ ʢʘʞʜʦʛʦ ʤʝʩʷʮʘ ʜʦʣʛ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʥʘ r  ʧʨʦʮʝʥʪʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ 

ʩ ʢʦʥʮʦʤ ʧʨʝʜʳʜʫʱʝʛʦ ʤʝʩʷʮʘ, ʛʜʝ r  ð ʮʝʣʦʝ ʯʠʩʣʦ; 

ð ʩʦ 2-ʛʦ ʧʦ 14-ʝ ʯʠʩʣʦ ʢʘʞʜʦʛʦ ʤʝʩʷʮʘ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʣʘʪʠʪʴ ʯʘʩʪʴ ʜʦʣʛʘ; 

ð 15-ʛʦ ʯʠʩʣʘ ʢʘʞʜʦʛʦ ʤʝʩʷʮʘ ʜʦʣʛ ʜʦʣʞʝʥ ʩʦʩʪʘʚʣʷʪʴ ʥʝʢʦʪʦʨʫʶ ʩʫʤʤʫ  

ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʣʝʜʫʶʱʝʡ ʪʘʙʣʠʮʝʡ. 

ɼʘʪʘ 15.01 15.02 15.03 15.04 15.05 15.06 15.07 

ɼʦʣʛ 

(ʚ ʤʣʥ ʨʫʙʣʝʡ) 
1 0,9 0,8 0,7 0,6 0,5 0 

ʅʘʡʜʠʪʝ ʥʘʠʤʝʥʴʰʝʝ ʟʥʘʯʝʥʠʝ r, ʧʨʠ ʢʦʪʦʨʦʤ ʦʙʱʘʷ ʩʫʤʤʘ ʚʳʧʣʘʪ ʙʫʜʝʪ 

ʙʦʣʴʰʝ 1,2 ʤʣʥ ʨʫʙʣʝʡ. 

ʆʪʚʝʪ: 5. 

 
 

ʂʦʤʤʝʥʪʘʨʠʡ.  
ɺ ʨʝʰʝʥʠʠ ʙʝʟ ʦʙʲʷʩʥʝʥʠʡ ʟʘʧʠʩʘʥʦ ʥʝʨʘʚʝʥʩʪʚʦ. ʅʝʨʘʚʝʥʩʪʚʦ ʷʚʥʦ ʥʝ ʨʝʰʝʥʦ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʰʝʥʠʝ ʥʝʜʦʩʪʘʪʦʯʥʦ ʦʙʦʩʥʦʚʘʥʥʦʝ.  

ʆʮʝʥʢʘ ʵʢʩʧʝʨʪʘ: 2 ʙʘʣʣʘ.  



 

 76 

ʇʨʠʤʝʨ 7.  

15-ʛʦ ʷʥʚʘʨʷ ʧʣʘʥʠʨʫʝʪʩʷ ʚʟʷʪʴ ʢʨʝʜʠʪ ʚ ʙʘʥʢʝ ʥʘ 39 ʤʝʩʷʮʝʚ. ʋʩʣʦʚʠʷ ʝʛʦ 

ʚʦʟʚʨʘʪʘ ʪʘʢʦʚʳ: 

ð 1-ʛʦ ʯʠʩʣʘ ʢʘʞʜʦʛʦ ʤʝʩʷʮʘ ʜʦʣʛ ʚʦʟʨʘʩʪʘʝʪ ʥʘ %r  ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʮʦʤ 

ʧʨʝʜʳʜʫʱʝʛʦ ʤʝʩʷʮʘ; 

ð ʩʦ 2-ʛʦ ʧʦ 14-ʝ ʯʠʩʣʦ ʢʘʞʜʦʛʦ ʤʝʩʷʮʘ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʣʘʪʠʪʴ ʯʘʩʪʴ ʜʦʣʛʘ; 

ð 15-ʛʦ ʯʠʩʣʘ ʢʘʞʜʦʛʦ ʤʝʩʷʮʘ ʜʦʣʛ ʜʦʣʞʝʥ ʙʳʪʴ ʥʘ ʦʜʥʫ ʠ ʪʫ ʞʝ ʩʫʤʤʫ 

ʤʝʥʴʰʝ ʜʦʣʛʘ ʥʘ 15-ʝ ʯʠʩʣʦ ʧʨʝʜʳʜʫʱʝʛʦ ʤʝʩʷʮʘ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʦʙʱʘʷ ʩʫʤʤʘ ʚʳʧʣʘʪ ʧʦʩʣʝ ʧʦʣʥʦʛʦ ʧʦʛʘʰʝʥʠʷ ʢʨʝʜʠʪʘ ʥʘ 20% 

ʙʦʣʴʰʝ ʩʫʤʤʳ, ʚʟʷʪʦʡ ʚ ʢʨʝʜʠʪ. ʅʘʡʜʠʪʝ r . 

ʆʪʚʝʪ: 1. 

 
 

ʂʦʤʤʝʥʪʘʨʠʡ.  
ʆʙʦʩʥʦʚʘʥʥʦ ʧʦʣʫʯʝʥ ʚʝʨʥʳʡ ʦʪʚʝʪ. 

ʆʮʝʥʢʘ ʵʢʩʧʝʨʪʘ: 3 ʙʘʣʣʘ.  
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ʇʨʠʤʝʨ 8.  

15-ʛʦ ʷʥʚʘʨʷ ʧʣʘʥʠʨʫʝʪʩʷ ʚʟʷʪʴ ʢʨʝʜʠʪ ʚ ʙʘʥʢʝ ʥʘ 39 ʤʝʩʷʮʝʚ. ʋʩʣʦʚʠʷ ʝʛʦ 

ʚʦʟʚʨʘʪʘ ʪʘʢʦʚʳ: 

ð 1-ʛʦ ʯʠʩʣʘ ʢʘʞʜʦʛʦ ʤʝʩʷʮʘ ʜʦʣʛ ʚʦʟʨʘʩʪʘʝʪ ʥʘ %r  ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʮʦʤ 

ʧʨʝʜʳʜʫʱʝʛʦ ʤʝʩʷʮʘ; 

ð ʩʦ 2-ʛʦ ʧʦ 14-ʝ ʯʠʩʣʦ ʢʘʞʜʦʛʦ ʤʝʩʷʮʘ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʣʘʪʠʪʴ ʯʘʩʪʴ ʜʦʣʛʘ; 

ð 15-ʛʦ ʯʠʩʣʘ ʢʘʞʜʦʛʦ ʤʝʩʷʮʘ ʜʦʣʛ ʜʦʣʞʝʥ ʙʳʪʴ ʥʘ ʦʜʥʫ ʠ ʪʫ ʞʝ ʩʫʤʤʫ 

ʤʝʥʴʰʝ ʜʦʣʛʘ ʥʘ 15-ʝ ʯʠʩʣʦ ʧʨʝʜʳʜʫʱʝʛʦ ʤʝʩʷʮʘ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʦʙʱʘʷ ʩʫʤʤʘ ʚʳʧʣʘʪ ʧʦʩʣʝ ʧʦʣʥʦʛʦ ʧʦʛʘʰʝʥʠʷ ʢʨʝʜʠʪʘ ʥʘ 20% 

ʙʦʣʴʰʝ ʩʫʤʤʳ, ʚʟʷʪʦʡ ʚ ʢʨʝʜʠʪ. ʅʘʡʜʠʪʝ r . 

ʆʪʚʝʪ: 1. 

 
ʂʦʤʤʝʥʪʘʨʠʡ.  
ʆʙʦʩʥʦʚʘʥʥʦ ʧʦʣʫʯʝʥ ʚʝʨʥʳʡ ʦʪʚʝʪ. 

ʆʮʝʥʢʘ ʵʢʩʧʝʨʪʘ: 3 ʙʘʣʣʘ.  
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6. ʂʨʠʪʝʨʠʠ ʧʨʦʚʝʨʢʠ ʠ ʦʮʝʥʢʘ ʨʝʰʝʥʠʡ ʟʘʜʘʥʠʷ 18 

ɿʘʜʘʥʠʝ ˉ18 ï ʵʪʦ ʫʨʘʚʥʝʥʠʝ, ʥʝʨʘʚʝʥʩʪʚʦ ʠʣʠ ʠʭ ʩʠʩʪʝʤʳ ʩ ʧʘʨʘʤʝʪʨʦʤ. 

ɿʘʜʘʯʠ ʩ ʧʘʨʘʤʝʪʨʦʤ ʜʦʧʫʩʢʘʶʪ ʚʝʩʴʤʘ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʩʧʦʩʦʙʳ ʨʝʰʝʥʠʷ. 

ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʠʟ ʥʠʭ ʷʚʣʷʶʪʩʷ:  

ï ʯʠʩʪʦ ʘʣʛʝʙʨʘʠʯʝʩʢʠʡ ʩʧʦʩʦʙ ʨʝʰʝʥʠʷ; 

ï ʩʧʦʩʦʙ ʨʝʰʝʥʠʷ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʧʦʩʪʨʦʝʥʠʠ ʠ ʠʩʩʣʝʜʦʚʘʥʠʠ 

ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʜʘʥʥʦʡ ʟʘʜʘʯʠ; 

ï ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʩʧʦʩʦʙ, ʚ ʢʦʪʦʨʦʤ ʤʦʛʫʪ ʙʳʪʴ ʠ ʘʣʛʝʙʨʘʠʯʝʩʢʠʝ, 

ʠ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʤʦʤʝʥʪʳ, ʥʦ ʙʘʟʦʚʳʤ ʷʚʣʷʝʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʝ ʥʝʢʦʪʦʨʦʡ 

ʬʫʥʢʮʠʠ. 

ɿʘʯʘʩʪʫʶ (ʥʦ ʜʘʣʝʢʦ ʥʝ ʚʩʝʛʜʘ) ʛʨʘʬʠʯʝʩʢʠʡ ʤʝʪʦʜ ʙʦʣʝʝ ʷʩʥʦ ʚʝʜʸʪ 

ʢ ʮʝʣʠ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʢʦʥʢʨʝʪʥʦʤ ʪʝʢʩʪʝ ʨʝʰʝʥʠʷ ʚʧʦʣʥʝ ʤʦʛʫʪ ʚʩʪʨʝʯʘʪʴʩʷ 

ʵʣʝʤʝʥʪʳ ʢʘʞʜʦʛʦ ʠʟ ʪʨʝʭ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʩʧʦʩʦʙʦʚ.  

ɿʘʜʘʯʘ 18 (ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʳʡ ʚʘʨʠʘʥʪ 2021 ʛ.). 

ʅʘʡʜʠʪʝ ʚʩʝ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʟʥʘʯʝʥʠʷ a, ʧʨʠ ʢʘʞʜʦʤ ʠʟ ʢʦʪʦʨʳʭ ʩʠʩʪʝʤʘ
 ( ) ( )

( )

2 2

2 2 2

5 4 9,

2

x y

x y a

ë - + - =î
ì
+ + =îí

 

ʠʤʝʝʪ ʝʜʠʥʩʪʚʝʥʥʦʝ ʨʝʰʝʥʠʝ. 

 

ʈʝʰʝʥʠʝ. ɽʩʣʠ 0x² , ʪʦ ʫʨʘʚʥʝʥʠʝ ( ) ( )
2 2

5 4 9x y- + - = ʟʘʜʘʸʪ ʦʢʨʫʞʥʦʩʪʴ 1ɤ 

ʩ ʮʝʥʪʨʦʤ ʚ ʪʦʯʢʝ ( )1 5; 4C  ʨʘʜʠʫʩʦʤ 3, ʘ ʝʩʣʠ 0x< , ʪʦ ʦʥʦ ʟʘʜʘʸʪ ʦʢʨʫʞʥʦʩʪʴ 

2ɤ  ʩ ʮʝʥʪʨʦʤ ʚ ʪʦʯʢʝ ( )2 5; 4C -  ʪʘʢʠʤ ʞʝ ʨʘʜʠʫʩʦʤ  

(ʩʤ. ʨʠʩʫʥʦʢ). 

ʇʨʠ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʟʥʘʯʝʥʠʷʭ a  ʫʨʘʚʥʝʥʠʝ ( )
2 2 22x y a+ + = ʟʘʜʘʸʪ 

ʦʢʨʫʞʥʦʩʪʴ ɤ ʩ ʮʝʥʪʨʦʤ ʚ ʪʦʯʢʝ ( )2; 0C -  ʨʘʜʠʫʩʦʤ a. ʇʦʵʪʦʤʫ ʟʘʜʘʯʘ 

ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦʙʳ ʥʘʡʪʠ ʚʩʝ ʟʥʘʯʝʥʠʷ a, ʧʨʠ ʢʘʞʜʦʤ ʠʟ ʢʦʪʦʨʳʭ ʦʢʨʫʞʥʦʩʪʴ 

ɤ ʠʤʝʝʪ ʝʜʠʥʩʪʚʝʥʥʫʶ ʦʙʱʫʶ ʪʦʯʢʫ ʩ ʦʙʲʝʜʠʥʝʥʠʝʤ ʦʢʨʫʞʥʦʩʪʝʡ 1ɤ ʠ 2ɤ . 
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ʀʟ ʪʦʯʢʠ C  ʧʨʦʚʝʜʸʤ ʣʫʯ 1CC  ʠ ʦʙʦʟʥʘʯʠʤ ʯʝʨʝʟ 1A  ʠ 1B  ʪʦʯʢʠ ʝʛʦ 

ʧʝʨʝʩʝʯʝʥʠʷ ʩ ʦʢʨʫʞʥʦʩʪʴʶ 1ɤ, ʛʜʝ 1A  ʣʝʞʠʪ ʤʝʞʜʫ C  ʠ 1C . ʊʘʢ ʢʘʢ 

( )
2 2

1 5 2 4 65CC = + + =, ʪʦ 1 165 3, 65 3CA CB= - = +. 

ʇʨʠ 1a CA<  ʠʣʠ 1a CB>  ʦʢʨʫʞʥʦʩʪʠ ɤ ʠ 1ɤ ʥʝ ʧʝʨʝʩʝʢʘʶʪʩʷ. 

ʇʨʠ 1 1CA a CB< <  ʦʢʨʫʞʥʦʩʪʠ ɤ ʠ 1ɤ ʠʤʝʶʪ ʜʚʝ ʦʙʱʠʝ ʪʦʯʢʠ. 

ʇʨʠ 1a CA=  ʠʣʠ 1a CB=  ʦʢʨʫʞʥʦʩʪʠ ɤ ʠ 1ɤ ʢʘʩʘʶʪʩʷ. 

ʀʟ ʪʦʯʢʠ C  ʧʨʦʚʝʜʸʤ ʣʫʯ 2CC  ʠ ʦʙʦʟʥʘʯʠʤ ʯʝʨʝʟ 2A  ʠ 2B  ʪʦʯʢʠ ʝʛʦ 

ʧʝʨʝʩʝʯʝʥʠʷ ʩ ʦʢʨʫʞʥʦʩʪʴʶ 2ɤ, ʛʜʝ 2A  ʣʝʞʠʪ ʤʝʞʜʫ C  ʠ 2C . ʊʘʢ ʢʘʢ 

( )
2 2

2 5 2 4 5CC = - + + =, ʪʦ 2 25 3 2, 5 3 8CA CB= - = = + =. 

ʇʨʠ 2a CA<  ʠʣʠ 2a CB>  ʦʢʨʫʞʥʦʩʪʠ ɤ ʠ 2ɤ  ʥʝ ʧʝʨʝʩʝʢʘʶʪʩʷ. 

ʇʨʠ 2 2CA a CB< <  ʦʢʨʫʞʥʦʩʪʠ ɤ ʠ 2ɤ  ʠʤʝʶʪ ʜʚʝ ʦʙʱʠʝ ʪʦʯʢʠ. 

ʇʨʠ 2a CA=  ʠʣʠ 2a CB=  ʦʢʨʫʞʥʦʩʪʠ ɤ ʠ 2ɤ  ʢʘʩʘʶʪʩʷ. 

ʀʩʭʦʜʥʘʷ ʩʠʩʪʝʤʘ ʠʤʝʝʪ ʝʜʠʥʩʪʚʝʥʥʦʝ ʨʝʰʝʥʠʝ ʪʦʛʜʘ ʠ ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ 

ʦʢʨʫʞʥʦʩʪʴ ɤ ʢʘʩʘʝʪʩʷ ʨʦʚʥʦ ʦʜʥʦʡ ʠʟ ʜʚʫʭ ʦʢʨʫʞʥʦʩʪʝʡ 1ɤ ʠ 2ɤ  ʠ ʥʝ 

ʧʝʨʝʩʝʢʘʝʪʩʷ ʩ ʜʨʫʛʦʡ. ʊʘʢ ʢʘʢ 2 1 2 1CA CA CB CB< < < , ʪʦ ʫʩʣʦʚʠʶ ʟʘʜʘʯʠ 

ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʪʦʣʴʢʦ ʯʠʩʣʘ 2a=  ʠ 65 3a= +. 

ʆʪʚʝʪ: 2; 65 3+ . 

 

 

ʉʦʜʝʨʞʘʥʠʝ ʢʨʠʪʝʨʠʷ ɹʘʣʣʳ 

ʆʙʦʩʥʦʚʘʥʥʦ ʧʦʣʫʯʝʥ ʚʝʨʥʳʡ ʦʪʚʝʪ 4 

ʉ ʧʦʤʦʱʴʶ ʚʝʨʥʦʛʦ ʨʘʩʩʫʞʜʝʥʠʷ ʧʦʣʫʯʝʥʳ ʦʙʘ ʚʝʨʥʳʭ ʟʥʘʯʝʥʠʷ 

ʧʘʨʘʤʝʪʨʘ, ʥʦ 

ï ʠʣʠ ʚ ʦʪʚʝʪ ʚʢʣʶʯʝʥʳ ʪʘʢʞʝ ʠ ʦʜʥʦ-ʜʚʘ ʥʝʚʝʨʥʳʭ ʟʥʘʯʝʥʠʷ; 

ï ʠʣʠ ʨʝʰʝʥʠʝ ʥʝʜʦʩʪʘʪʦʯʥʦ ʦʙʦʩʥʦʚʘʥʦ 

3 

ʉ ʧʦʤʦʱʴʶ ʚʝʨʥʦʛʦ ʨʘʩʩʫʞʜʝʥʠʷ ʧʦʣʫʯʝʥʦ ʭʦʪʷ ʙʳ ʦʜʥʦ ʚʝʨʥʦʝ 

ʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ 

2 

ɿʘʜʘʯʘ ʩʚʝʜʝʥʘ ʢ ʠʩʩʣʝʜʦʚʘʥʠʶ: 

ï ʠʣʠ ʚʟʘʠʤʥʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʪʨʸʭ ʦʢʨʫʞʥʦʩʪʝʡ; 

ï ʠʣʠ ʜʚʫʭ ʢʚʘʜʨʘʪʥʳʭ ʫʨʘʚʥʝʥʠʡ ʩ ʧʘʨʘʤʝʪʨʦʤ 

1 

ʈʝʰʝʥʠʝ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʠ ʦʜʥʦʤʫ ʠʟ ʢʨʠʪʝʨʠʝʚ, ʧʝʨʝʯʠʩʣʝʥʥʳʭ 

ʚʳʰʝ 

0 

ʄʘʢʩʠʤʘʣʴʥʳʡ ʙʘʣʣ 4 
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ɿʘʜʘʯʘ 1. 

ʅʘʡʜʠʪʝ ʚʩʝ ʟʥʘʯʝʥʠʷ a, ʧʨʠ ʢʘʞʜʦʤ ʠʟ ʢʦʪʦʨʳʭ ʫʨʘʚʥʝʥʠʝ 

2 2
3 2 1 1x ax x ax+ + = + + ʠʤʝʝʪ ʨʦʚʥʦ ʪʨʠ ʨʘʟʣʠʯʥʳʭ ʢʦʨʥʷ. 

ʈʝʰʝʥʠʝ. ʀʩʭʦʜʥʦʝ ʫʨʘʚʥʝʥʠʝ ʨʘʚʥʦʩʠʣʴʥʦ ʫʨʘʚʥʝʥʠʶ 

( )
22 2

3 2 1 1x ax x ax+ + = + + ʧʨʠ ʫʩʣʦʚʠʠ 
2

1 0x ax+ + ². 

ʈʝʰʠʤ ʫʨʘʚʥʝʥʠʝ ( )
22 2

3 2 1 1x ax x ax+ + = + +:  

( )2 4 3 2 2
3 2 1 2 2 2 1x ax x ax a x ax+ + = + + + + +; ( )4 3 2 2

2 1 0x ax a x+ + - =; 

( )( )
2

1 1 0x x a x a+ + + - =, ʦʪʢʫʜʘ 0x= , 1x a= - ʠʣʠ 1x a=- -. 

ʀʩʭʦʜʥʦʝ ʫʨʘʚʥʝʥʠʝ ʠʤʝʝʪ ʪʨʠ ʢʦʨʥʷ, ʢʦʛʜʘ ʵʪʠ ʯʠʩʣʘ ʨʘʟʣʠʯʥʳ  

ʠ ʜʣʷ ʢʘʞʜʦʛʦ ʠʟ ʥʠʭ ʚʳʧʦʣʥʝʥʦ ʫʩʣʦʚʠʝ 
2

1 0x ax+ + ². 

ʈʘʩʩʤʦʪʨʠʤ ʫʩʣʦʚʠʷ ʩʦʚʧʘʜʝʥʠʷ ʢʦʨʥʝʡ. ʇʨʠ 1a=  ʠʤʝʝʤ 1 0a- =.  

ʇʨʠ 1a=- ʠʤʝʝʤ 1 0a- - =. ʇʨʠ ʦʩʪʘʣʴʥʳʭ ʟʥʘʯʝʥʠʷʭ a  ʯʠʩʣʘ 0,  

1 a- , 1 a- - ʨʘʟʣʠʯʥʳ. 

ʇʨʠ 0x=  ʧʦʣʫʯʘʝʤ: 
2

1 1 0x ax+ + = ² ʧʨʠ ʚʩʝʭ ʟʥʘʯʝʥʠʷʭ a . 

ʇʨʠ 1x a= - ʧʦʣʫʯʘʝʤ: ( ) ( )
22

1 1 1 1 2x ax a a a a+ + = - + - + = -. 

ʕʪʦ ʚʳʨʘʞʝʥʠʝ ʥʝʦʪʨʠʮʘʪʝʣʴʥʦ ʧʨʠ 2a¢ . 

ʇʨʠ 1x a=- - ʧʦʣʫʯʘʝʤ: ( ) ( )
22

1 1 1 1 2x ax a a a a+ + = - - + - - + = +. 

ʕʪʦ ʚʳʨʘʞʝʥʠʝ ʥʝʦʪʨʠʮʘʪʝʣʴʥʦ ʧʨʠ 2a²-. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʭʦʜʥʦʝ ʫʨʘʚʥʝʥʠʝ ʠʤʝʝʪ ʨʦʚʥʦ ʪʨʠ ʨʘʟʣʠʯʥʳʭ ʢʦʨʥʷ ʧʨʠ 

2 1a- ¢ <-; 1 1a- < <; 1 2a< ¢. 

ʆʪʚʝʪ: 2 1a- ¢ <-; 1 1a- < <; 1 2a< ¢. 

ʉʦʜʝʨʞʘʥʠʝ ʢʨʠʪʝʨʠʷ ɹʘʣʣʳ 

ʆʙʦʩʥʦʚʘʥʥʦ ʧʦʣʫʯʝʥ ʚʝʨʥʳʡ ʦʪʚʝʪ 4 

ʉ ʧʦʤʦʱʴʶ ʚʝʨʥʦʛʦ ʨʘʩʩʫʞʜʝʥʠʷ ʧʦʣʫʯʝʥʦ ʤʥʦʞʝʩʪʚʦ ʟʥʘʯʝʥʠʡ a, 

ʦʪʣʠʯʘʶʱʝʝʩʷ ʦʪ ʠʩʢʦʤʦʛʦ ʪʦʣʴʢʦ ʠʩʢʣʶʯʝʥʠʝʤ ʪʦʯʝʢ 2a=- ʠ/ʠʣʠ 

2a=  

3 

ʉ ʧʦʤʦʱʴʶ ʚʝʨʥʦʛʦ ʨʘʩʩʫʞʜʝʥʠʷ ʧʦʣʫʯʝʥ ʧʨʦʤʝʞʫʪʦʢ ( )2; 2-  

ʤʥʦʞʝʩʪʚʘ ʟʥʘʯʝʥʠʡ a, ʚʦʟʤʦʞʥʦ, ʩ ʚʢʣʶʯʝʥʠʝʤ ʛʨʘʥʠʯʥʳʭ ʪʦʯʝʢ  

ʀʃʀ 

ʧʦʣʫʯʝʥ ʥʝʚʝʨʥʳʡ ʦʪʚʝʪ ʠʟ-ʟʘ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʦʰʠʙʢʠ, ʥʦ ʧʨʠ ʵʪʦʤ 

ʚʝʨʥʦ ʚʳʧʦʣʥʝʥʳ ʚʩʝ ʰʘʛʠ ʨʝʰʝʥʠʷ 

2 

ʇʦʣʫʯʝʥʳ ʢʦʨʥʠ ʫʨʘʚʥʝʥʠʷ ( )
22 2

3 2 1 1x ax x ax+ + = + +: 0x= , 1x a= -, 

1x a=- -; ʠ ʟʘʜʘʯʘ ʚʝʨʥʦ ʩʚʝʜʝʥʘ ʢ ʠʩʩʣʝʜʦʚʘʥʠʶ ʧʦʣʫʯʝʥʥʳʭ ʢʦʨʥʝʡ 

ʧʨʠ ʫʩʣʦʚʠʠ 
2

1 0x ax+ + > (
2

1 0x ax+ + ²) 

1 

ʈʝʰʝʥʠʝ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʠ ʦʜʥʦʤʫ ʠʟ ʢʨʠʪʝʨʠʝʚ, ʧʝʨʝʯʠʩʣʝʥʥʳʭ 

ʚʳʰʝ 
0 

ʄʘʢʩʠʤʘʣʴʥʳʡ ʙʘʣʣ 4 
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ɿʘʜʘʯʘ 2. 

ʅʘʡʜʠʪʝ ʚʩʝ ʟʥʘʯʝʥʠʷ a, ʧʨʠ ʢʘʞʜʦʤ ʠʟ ʢʦʪʦʨʳʭ ʩʠʩʪʝʤʘ ʫʨʘʚʥʝʥʠʡ 

( )

2 2
5 5 5 52,

2 5

x x y y x y

y a x

ë + + - - - + =
ì
- = -í

 

ʠʤʝʝʪ ʨʦʚʥʦ ʜʚʘ ʨʝʰʝʥʠʷ. 

ʈʝʰʝʥʠʝ.  

ʀʟʦʙʨʘʟʠʤ ʥʘ ʢʦʦʨʜʠʥʘʪʥʦʡ ʧʣʦʩʢʦʩʪʠ 

ʤʥʦʞʝʩʪʚʦ ʪʦʯʝʢ, ʢʦʦʨʜʠʥʘʪʳ ʢʦʪʦʨʳʭ 

ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʧʝʨʚʦʤʫ ʫʨʘʚʥʝʥʠʶ 

ʩʠʩʪʝʤʳ. 

ʈʘʩʩʤʦʪʨʠʤ ʜʚʘ ʩʣʫʯʘʷ: 

1) ɽʩʣʠ 5 5 0x y- + ², ʪʦ ʧʦʣʫʯʘʝʤ 

ʫʨʘʚʥʝʥʠʝ 
2 2

5 5 5 52x x y y x y+ + - - + - =; 
2 2

4 4 57 0x x y y+ + + - =; 

( ) ( )
2 2

2 2 65x y+ + + =. 

ʇʦʣʫʯʝʥʥʦʝ ʫʨʘʚʥʝʥʠʝ ʟʘʜʘʸʪ ʦʢʨʫʞʥʦʩʪʴ ʩ 

ʮʝʥʪʨʦʤ ʚ ʪʦʯʢʝ ( )1 2; 2O - -   

ʠ ʨʘʜʠʫʩʦʤ 65 . 

2) ɽʩʣʠ 5 5 0x y- + ¢, ʪʦ ʧʦʣʫʯʘʝʤ ʫʨʘʚʥʝʥʠʝ 
2 2

5 5 5 52x x y y x y+ + - + - + =; 
2 2

6 6 47 0x x y y+ + - - =; ( ) ( )
2 2

3 3 65x y+ + - =. 

ʇʦʣʫʯʝʥʥʦʝ ʫʨʘʚʥʝʥʠʝ ʟʘʜʘʸʪ ʦʢʨʫʞʥʦʩʪʴ ʩ ʮʝʥʪʨʦʤ ʚ ʪʦʯʢʝ ( )2 3; 3O -   

ʠ ʨʘʜʠʫʩʦʤ 65 . 

ʇʦʣʫʯʝʥʥʳʝ ʦʢʨʫʞʥʦʩʪʠ ʧʝʨʝʩʝʢʘʶʪʩʷ ʚ ʜʚʫʭ ʪʦʯʢʘʭ ( )10; 1A - - ʠ ( )5; 2B , 

ʣʝʞʘʱʠʭ ʥʘ ʧʨʷʤʦʡ 5 5 0x y- + =, ʧʦʵʪʦʤʫ ʚ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʧʦʣʫʯʘʝʤ ʜʫʛʫ 1w  ʩ 

ʢʦʥʮʘʤʠ ʚ ʪʦʯʢʘʭ A ʠ B, ʚʦ ʚʪʦʨʦʤ ð ʜʫʛʫ 2w  ʩ ʢʦʥʮʘʤʠ ʚ ʪʝʭ ʞʝ ʪʦʯʢʘʭ 

(ʩʤ. ʨʠʩ.). 

ʈʘʩʩʤʦʪʨʠʤ ʚʪʦʨʦʝ ʫʨʘʚʥʝʥʠʝ ʩʠʩʪʝʤʳ. ʆʥʦ ʟʘʜʘʸʪ ʧʨʷʤʫʶ m, ʢʦʪʦʨʘʷ 

ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʪʦʯʢʫ B ʠ ʫʛʣʦʚʦʡ ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʪʦʨʦʡ ʨʘʚʝʥ a . 

ʇʨʠ 
1

5
a=  ʧʨʷʤʘʷ m ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʪʦʯʢʠ A ʠ B, ʪʦ ʝʩʪʴ ʠʩʭʦʜʥʘʷ ʩʠʩʪʝʤʘ 

ʠʤʝʝʪ ʜʚʘ ʨʝʰʝʥʠʷ. 

ʇʨʠ 
7

4
a=-  ʧʨʷʤʘʷ m ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʧʨʷʤʦʡ 1O B, ʫʛʣʦʚʦʡ ʢʦʵʬʬʠʮʠʝʥʪ 

ʢʦʪʦʨʦʡ ʨʘʚʝʥ 
4

7
, ʟʥʘʯʠʪ, ʧʨʷʤʘʷ m ʢʘʩʘʝʪʩʷ ʜʫʛʠ 1ɤ  ʚ ʪʦʯʢʝ B ʠ ʧʝʨʝʩʝʢʘʝʪ 

ʜʫʛʫ 2ɤ  ʚ ʜʚʫʭ ʪʦʯʢʘʭ (ʦʜʥʘ ʠʟ ʢʦʪʦʨʳʭ ð ʪʦʯʢʘ B), ʪʦ ʝʩʪʴ ʠʩʭʦʜʥʘʷ ʩʠʩʪʝʤʘ 

ʠʤʝʝʪ ʜʚʘ ʨʝʰʝʥʠʷ. 
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ʇʨʠ 8a=  ʧʨʷʤʘʷ m ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʧʨʷʤʦʡ 2O B, ʫʛʣʦʚʦʡ ʢʦʵʬʬʠʮʠʝʥʪ 

ʢʦʪʦʨʦʡ ʨʘʚʝʥ 
1

8
- , ʟʥʘʯʠʪ, ʧʨʷʤʘʷ m ʢʘʩʘʝʪʩʷ ʜʫʛʠ 2ɤ  ʚ ʪʦʯʢʝ B  

ʠ ʧʝʨʝʩʝʢʘʝʪ ʜʫʛʫ 1ɤ  ʚ ʜʚʫʭ ʪʦʯʢʘʭ (ʦʜʥʘ ʠʟ ʢʦʪʦʨʳʭ ð ʪʦʯʢʘ B), ʪʦ ʝʩʪʴ 

ʠʩʭʦʜʥʘʷ ʩʠʩʪʝʤʘ ʠʤʝʝʪ ʜʚʘ ʨʝʰʝʥʠʷ. 

ʇʨʠ 
7

4
a<-  ʠʣʠ 8a>  ʧʨʷʤʘʷ m ʧʝʨʝʩʝʢʘʝʪ ʢʘʞʜʫʶ ʠʟ ʜʫʛ 1ɤ  ʠ 2ɤ  ʚ ʪʦʯʢʝ B  

ʠ ʝʱʸ ʚ ʦʜʥʦʡ ʪʦʯʢʝ, ʦʪʣʠʯʥʦʡ ʦʪ ʪʦʯʢʠ A, ʪʦ ʝʩʪʴ ʠʩʭʦʜʥʘʷ ʩʠʩʪʝʤʘ ʠʤʝʝʪ ʪʨʠ 

ʨʝʰʝʥʠʷ. 

ʇʨʠ 
7 1

4 5
a- < < ʧʨʷʤʘʷ m ʧʝʨʝʩʝʢʘʝʪ ʜʫʛʫ 2ɤ  ʚ ʜʚʫʭ ʪʦʯʢʘʭ (ʦʜʥʘ ʠʟ ʢʦʪʦʨʳʭ ð 

ʪʦʯʢʘ B) ʠ ʥʝ ʧʝʨʝʩʝʢʘʝʪ ʜʫʛʫ 1ɤ  ʚ ʪʦʯʢʘʭ, ʦʪʣʠʯʥʳʭ ʦʪ ʪʦʯʢʠ B, ʪʦ ʝʩʪʴ 

ʠʩʭʦʜʥʘʷ ʩʠʩʪʝʤʘ ʠʤʝʝʪ ʜʚʘ ʨʝʰʝʥʠʷ. 

ʇʨʠ 
1

8
5

a< < ʧʨʷʤʘʷ m ʧʝʨʝʩʝʢʘʝʪ ʜʫʛʫ 1ɤ  ʚ ʜʚʫʭ ʪʦʯʢʘʭ (ʦʜʥʘ ʠʟ ʢʦʪʦʨʳʭ ð 

ʪʦʯʢʘ B) ʠ ʥʝ ʧʝʨʝʩʝʢʘʝʪ ʜʫʛʫ 2ɤ  ʚ ʪʦʯʢʘʭ, ʦʪʣʠʯʥʳʭ ʦʪ ʪʦʯʢʠ B, ʪʦ ʝʩʪʴ 

ʠʩʭʦʜʥʘʷ ʩʠʩʪʝʤʘ ʠʤʝʝʪ ʜʚʘ ʨʝʰʝʥʠʷ. 

ɿʥʘʯʠʪ, ʠʩʭʦʜʥʘʷ ʩʠʩʪʝʤʘ ʠʤʝʝʪ ʨʦʚʥʦ ʜʚʘ ʨʝʰʝʥʠʷ ʧʨʠ 
7

8
4

a- ¢ ¢. 

ʆʪʚʝʪ: 
7

8
4

a- ¢ ¢. 

 

ʉʦʜʝʨʞʘʥʠʝ ʢʨʠʪʝʨʠʷ ɹʘʣʣʳ 

ʆʙʦʩʥʦʚʘʥʥʦ ʧʦʣʫʯʝʥ ʚʝʨʥʳʡ ʦʪʚʝʪ 4 

ʉ ʧʦʤʦʱʴʶ ʚʝʨʥʦʛʦ ʨʘʩʩʫʞʜʝʥʠʷ ʧʦʣʫʯʝʥʦ ʤʥʦʞʝʩʪʚʦ ʟʥʘʯʝʥʠʡ a, 

ʦʪʣʠʯʘʶʱʝʝʩʷ ʦʪ ʠʩʢʦʤʦʛʦ ʪʦʣʴʢʦ ʠʩʢʣʶʯʝʥʠʝʤ ʪʦʯʝʢ 
7

4
a=-  ʠ/ʠʣʠ 

8a=  

3 

ʇʨʠ ʚʩʝʭ ʟʥʘʯʝʥʠʷʭ a ʚʝʨʥʦ ʥʘʡʜʝʥʦ ʢʦʣʠʯʝʩʪʚʦ ʨʝʰʝʥʠʡ ʩʠʩʪʝʤʳ  

ʚ ʦʜʥʦʤ ʠʟ ʜʚʫʭ ʩʣʫʯʘʝʚ, ʚʦʟʥʠʢʘʶʱʠʭ ʧʨʠ ʨʘʩʢʨʳʪʠʠ ʤʦʜʫʣʷ 

ʀʃʀ 

ʧʦʣʫʯʝʥ ʥʝʚʝʨʥʳʡ ʦʪʚʝʪ ʠʟ-ʟʘ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʦʰʠʙʢʠ, ʥʦ ʧʨʠ ʵʪʦʤ 

ʚʝʨʥʦ ʚʳʧʦʣʥʝʥʳ ʚʩʝ ʰʘʛʠ ʨʝʰʝʥʠʷ 

2 

ɿʘʜʘʯʘ ʚʝʨʥʦ ʩʚʝʜʝʥʘ ʢ ʠʩʩʣʝʜʦʚʘʥʠʶ ʚʟʘʠʤʥʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʜʫʛ 

ʦʢʨʫʞʥʦʩʪʝʡ ʠ ʧʨʷʤʳʭ (ʘʥʘʣʠʪʠʯʝʩʢʠ ʠʣʠ ʛʨʘʬʠʯʝʩʢʠ) 
1 

ʈʝʰʝʥʠʝ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʠ ʦʜʥʦʤʫ ʠʟ ʢʨʠʪʝʨʠʝʚ, ʧʝʨʝʯʠʩʣʝʥʥʳʭ 

ʚʳʰʝ 
0 

ʄʘʢʩʠʤʘʣʴʥʳʡ ʙʘʣʣ 4 
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ɿʘʜʘʯʘ 3. 

ʅʘʡʜʠʪʝ ʚʩʝ ʟʥʘʯʝʥʠʷ a, ʧʨʠ ʢʘʞʜʦʤ ʠʟ ʢʦʪʦʨʳʭ ʫʨʘʚʥʝʥʠʝ  

2

3 2 2
0

2

x x a

x x a

- - -
=

- -  
ʠʤʝʝʪ ʨʦʚʥʦ ʜʚʘ ʨʘʟʣʠʯʥʳʭ ʢʦʨʥʷ. 

 

ʈʝʰʝʥʠʝ. 

ʂʦʨʥʷʤʠ ʠʩʭʦʜʥʦʛʦ ʫʨʘʚʥʝʥʠʷ ʷʚʣʷʶʪʩʷ ʢʦʨʥʠ ʫʨʘʚʥʝʥʠʷ 3 2 2 0x x a- - - =, 

ʜʣʷ ʢʦʪʦʨʳʭ ʚʳʧʦʣʥʝʥʦ ʫʩʣʦʚʠʝ 
2

2 0x x a- - .̧ 

ʇʨʠ 0x¢  ʫʨʘʚʥʝʥʠʝ 3 2 2 0x x a- - - = ʧʨʠʥʠʤʘʝʪ ʚʠʜ 5 2 0x a- - - =  

ʠ ʟʘʜʘʸʪ ʥʘ ʧʣʦʩʢʦʩʪʠ Oxa ʣʫʯ 1l  ʩ ʥʘʯʘʣʦʤ ʚ ʪʦʯʢʝ ( )0; 2- . ʇʨʠ 0x²  

ʫʨʘʚʥʝʥʠʝ 3 2 2 0x x a- - - = ʧʨʠʥʠʤʘʝʪ ʚʠʜ 2 0x a- - = ʠ ʟʘʜʘʸʪ ʣʫʯ 2l   

ʩ ʥʘʯʘʣʦʤ ʚ ʪʦʯʢʝ ( )0; 2- . ɿʥʘʯʠʪ, ʫʨʘʚʥʝʥʠʝ 3 2 2 0x x a- - - = ʠʤʝʝʪ ʜʚʘ 

ʢʦʨʥʷ ʧʨʠ 2a>-, ʠʤʝʝʪ ʦʜʠʥ ʢʦʨʝʥʴ ʧʨʠ 2a=- ʠ ʥʝ ʠʤʝʝʪ ʢʦʨʥʝʡ  

ʧʨʠ 2a<-. 

ʋʨʘʚʥʝʥʠʝ 
2

2 0x x a- - = ʟʘʜʘʸʪ ʧʘʨʘʙʦʣʫ 
2

2a x x= - . 

ʂʦʦʨʜʠʥʘʪʳ ʪʦʯʝʢ ʧʝʨʝʩʝʯʝʥʠʷ ʧʘʨʘʙʦʣʳ 
2

2a x x= -  ʩ ʣʫʯʦʤ 1l  ʷʚʣʷʶʪʩʷ 

ʨʝʰʝʥʠʷʤʠ ʩʠʩʪʝʤʳ: 
2

2 ,

5 2,

0;

a x x

a x

x

ë = -
î
=- -ì

î¢
í

 

2
5 2 2 ,

5 2,

0;

x x x

a x

x

ë- - = -
î
=- -ì

î¢
í

 

( )( )1 2 0,

5 2,

0.

x x

a x

x

+ + =ë
î
=- -ì

î¢í

 

ɿʥʘʯʠʪ, ʧʘʨʘʙʦʣʘ 
2

2a x x= -  ʧʝʨʝʩʝʢʘʝʪʩʷ ʩ ʣʫʯʦʤ 1l  ʚ ʪʦʯʢʘʭ ( )1; 3-   

ʠ ( )2;8- . 

ʂʦʦʨʜʠʥʘʪʳ ʪʦʯʝʢ ʧʝʨʝʩʝʯʝʥʠʷ ʧʘʨʘʙʦʣʳ 
2

2a x x= -  ʩ ʣʫʯʦʤ 2l  ʷʚʣʷʶʪʩʷ 

ʨʝʰʝʥʠʷʤʠ ʩʠʩʪʝʤʳ: 
2

2 ,

2,

0;

a x x

a x

x

ë = -
î
= -ì

î²
í

 

2
2 2 ,

2,

0;

x x x

a x

x

ë- = -
î
= -ì

î²
í

 

( )( )1 2 0,

2,

0.

x x

a x

x

- - =ë
î
= -ì

î²í

 

ɿʥʘʯʠʪ, ʧʘʨʘʙʦʣʘ 
2

2a x x= -  ʧʝʨʝʩʝʢʘʝʪʩʷ ʩ ʣʫʯʦʤ 2l  ʚ ʪʦʯʢʘʭ ( )1; 1-   

ʠ ( )2; 0 . 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʫʩʣʦʚʠʝ 
2

2 0x x a- -  ̧ ʚʳʧʦʣʥʝʥʦ ʜʣʷ ʢʦʨʥʝʡ ʫʨʘʚʥʝʥʠʷ 

3 2 2 0x x a- - - = ʧʨʠ ʚʩʝʭ a, ʢʨʦʤʝ 1a=-, 0a= , 3a=  ʠ 8a= . 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʭʦʜʥʦʝ ʫʨʘʚʥʝʥʠʝ ʠʤʝʝʪ ʨʦʚʥʦ ʜʚʘ ʢʦʨʥʷ ʧʨʠ 2 1a- < <-; 

1 0a- < <; 0 3a< <; 3 8a< <; 8a> . 

ʆʪʚʝʪ: 2 1a- < <-; 1 0a- < <; 0 3a< <; 3 8a< <; 8a> . 
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ʉʦʜʝʨʞʘʥʠʝ ʢʨʠʪʝʨʠʷ ɹʘʣʣʳ 

ʆʙʦʩʥʦʚʘʥʥʦ ʧʦʣʫʯʝʥ ʚʝʨʥʳʡ ʦʪʚʝʪ 4 

ʉ ʧʦʤʦʱʴʶ ʚʝʨʥʦʛʦ ʨʘʩʩʫʞʜʝʥʠʷ ʧʦʣʫʯʝʥʦ ʤʥʦʞʝʩʪʚʦ ʟʥʘʯʝʥʠʡ a, 

ʦʪʣʠʯʘʶʱʝʝʩʷ ʦʪ ʠʩʢʦʤʦʛʦ ʪʦʣʴʢʦ ʚʢʣʶʯʝʥʠʝʤ ʪʦʯʢʠ 2a=- 
3 

ɺʝʨʥʦ ʨʘʩʩʤʦʪʨʝʥ ʭʦʪʷ ʙʳ ʦʜʠʥ ʠʟ ʩʣʫʯʘʝʚ ʨʝʰʝʥʠʷ, ʠ ʧʦʣʫʯʝʥʦ ʠʣʠ 

ʤʥʦʞʝʩʪʚʦ ʟʥʘʯʝʥʠʡ a, ʦʪʣʠʯʘʶʱʝʝʩʷ ʦʪ ʠʩʢʦʤʦʛʦ ʪʦʣʴʢʦ ʚʢʣʶʯʝʥʠʝʤ 

ʪʦʯʝʢ 8a= , 3a=  ʠ / ʠʣʠ 2a=-, ʠʣʠ ʤʥʦʞʝʩʪʚʦ ʟʥʘʯʝʥʠʡ a, 

ʦʪʣʠʯʘʶʱʝʝʩʷ ʦʪ ʠʩʢʦʤʦʛʦ ʪʦʣʴʢʦ ʚʢʣʶʯʝʥʠʝʤ ʪʦʯʝʢ 0a= , 1a=- 

ʠ / ʠʣʠ 2a=-, 

ʀʃʀ 

ʧʦʣʫʯʝʥ ʥʝʚʝʨʥʳʡ ʦʪʚʝʪ ʠʟ-ʟʘ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʦʰʠʙʢʠ, ʥʦ ʧʨʠ ʵʪʦʤ 

ʚʝʨʥʦ ʚʳʧʦʣʥʝʥʳ ʚʩʝ ʰʘʛʠ ʨʝʰʝʥʠʷ 

2 

ɿʘʜʘʯʘ ʚʝʨʥʦ ʩʚʝʜʝʥʘ ʢ ʠʩʩʣʝʜʦʚʘʥʠʶ ʚʟʘʠʤʥʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ 

ʧʘʨʘʙʦʣʳ ʠ ʣʫʯʝʡ (ʘʥʘʣʠʪʠʯʝʩʢʠ ʠʣʠ ʛʨʘʬʠʯʝʩʢʠ) 
1 

ʈʝʰʝʥʠʝ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʠ ʦʜʥʦʤʫ ʠʟ ʢʨʠʪʝʨʠʝʚ, ʧʝʨʝʯʠʩʣʝʥʥʳʭ 

ʚʳʰʝ 
0 

ʄʘʢʩʠʤʘʣʴʥʳʡ ʙʘʣʣ 4 
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ʇʨʠʤʝʨʳ ʦʮʝʥʠʚʘʥʠʷ ʨʝʰʝʥʠʡ ʟʘʜʘʥʠʷ 18 

ʇʨʠʤʝʨ 1.  

ʅʘʡʜʠʪʝ ʚʩʝ ʟʥʘʯʝʥʠʷ a, ʧʨʠ ʢʘʞʜʦʤ ʠʟ ʢʦʪʦʨʳʭ ʫʨʘʚʥʝʥʠʝ 

2 2
3 2 1 1x ax x ax+ + = + + ʠʤʝʝʪ ʨʦʚʥʦ ʪʨʠ ʨʘʟʣʠʯʥʳʭ ʢʦʨʥʷ. 

ʆʪʚʝʪ: 2 1a- ¢ <-; 1 1a- < <; 1 2a< ¢. 

 

 

ʂʦʤʤʝʥʪʘʨʠʡ.  

ʆʙʦʩʥʦʚʘʥʥʦ ʧʦʣʫʯʝʥ ʚʝʨʥʳʡ ʦʪʚʝʪ. 

ʆʮʝʥʢʘ ʵʢʩʧʝʨʪʘ: 4 ʙʘʣʣʘ. 
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ʇʨʠʤʝʨ 2.  

ʅʘʡʜʠʪʝ ʚʩʝ ʟʥʘʯʝʥʠʷ a, ʧʨʠ ʢʘʞʜʦʤ ʠʟ ʢʦʪʦʨʳʭ ʫʨʘʚʥʝʥʠʝ 

2 2
3 2 1 1x ax x ax+ + = + + ʠʤʝʝʪ ʨʦʚʥʦ ʪʨʠ ʨʘʟʣʠʯʥʳʭ ʢʦʨʥʷ. 

ʆʪʚʝʪ: 2 1a- ¢ <-; 1 1a- < <; 1 2a< ¢. 

 

 
ʂʦʤʤʝʥʪʘʨʠʡ.  

ʈʝʰʝʥʠʝ ʣʦʛʠʯʥʦ, ʚʩʝ ʰʘʛʠ ʧʨʠʩʫʪʩʪʚʫʶʪ, ʥʦ ʧʨʠ ʨʝʰʝʥʠʠ ʥʝʨʘʚʝʥʩʪʚʘ 

ʚ ʧʫʥʢʪʝ 2) ʜʦʧʫʱʝʥʘ ʦʰʠʙʢʘ ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʢʨʠʪʝʨʠʶ ʥʘ 2 ʙʘʣʣʘ. 

ʆʮʝʥʢʘ ʵʢʩʧʝʨʪʘ: 2 ʙʘʣʣʘ. 
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ʇʨʠʤʝʨ 3.  

ʅʘʡʜʠʪʝ ʚʩʝ ʟʥʘʯʝʥʠʷ a, ʧʨʠ ʢʘʞʜʦʤ ʠʟ ʢʦʪʦʨʳʭ ʫʨʘʚʥʝʥʠʝ 

2 2
3 2 1 1x ax x ax+ + = + + ʠʤʝʝʪ ʨʦʚʥʦ ʪʨʠ ʨʘʟʣʠʯʥʳʭ ʢʦʨʥʷ. 

ʆʪʚʝʪ: 2 1a- ¢ <-; 1 1a- < <; 1 2a< ¢. 

 

 

 
ʂʦʤʤʝʥʪʘʨʠʡ.  

ʇʦʣʫʯʝʥʳ ʢʦʨʥʠ ʫʨʘʚʥʝʥʠʷ 0x= , 1x a= -, 1x a=- - ʠ ʟʘʜʘʯʘ ʩʚʝʜʝʥʘ 

ʢ ʠʩʩʣʝʜʦʚʘʥʠʶ ʧʦʣʫʯʝʥʥʳʭ ʢʦʨʥʝʡ ʧʨʠ ʫʩʣʦʚʠʠ 
2

1 0x ax+ + ² (ʝʩʪʴ ʪʦʣʴʢʦ 

ʫʢʘʟʘʥʠʝ). 

ʆʮʝʥʢʘ ʵʢʩʧʝʨʪʘ: 1 ʙʘʣʣ. 
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ʇʨʠʤʝʨ 4.  

ʅʘʡʜʠʪʝ ʚʩʝ ʟʥʘʯʝʥʠʷ a, ʧʨʠ ʢʘʞʜʦʤ ʠʟ ʢʦʪʦʨʳʭ ʫʨʘʚʥʝʥʠʝ 

2 2
3 2 1 1x ax x ax+ + = + + ʠʤʝʝʪ ʨʦʚʥʦ ʪʨʠ ʨʘʟʣʠʯʥʳʭ ʢʦʨʥʷ. 

ʆʪʚʝʪ: 2 1a- ¢ <-; 1 1a- < <; 1 2a< ¢. 
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ʂʦʤʤʝʥʪʘʨʠʡ.  
ɺ ʨʝʰʝʥʠʠ ʧʨʠʩʫʪʩʪʚʫʶʪ ʚʩʝ ʵʪʘʧʳ. ʈʝʰʝʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʢʨʠʪʝʨʠʶ ʥʘ 

3 ʙʘʣʣʘ: ʩ ʧʦʤʦʱʴʶ ʚʝʨʥʦʛʦ ʨʘʩʩʫʞʜʝʥʠʷ ʧʦʣʫʯʝʥʦ ʤʥʦʞʝʩʪʚʦ ʟʥʘʯʝʥʠʡ a, 

ʦʪʣʠʯʘʶʱʝʝʩʷ ʦʪ ʠʩʢʦʤʦʛʦ ʪʦʣʴʢʦ ʠʩʢʣʶʯʝʥʠʝʤ ʪʦʯʝʢ 2a=- ʠ/ʠʣʠ 2a= .  

ʆʮʝʥʢʘ ʵʢʩʧʝʨʪʘ: 3 ʙʘʣʣʘ. 
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ʇʨʠʤʝʨ 5.  

ʅʘʡʜʠʪʝ ʚʩʝ ʟʥʘʯʝʥʠʷ a, ʧʨʠ ʢʘʞʜʦʤ ʠʟ ʢʦʪʦʨʳʭ ʩʠʩʪʝʤʘ ʫʨʘʚʥʝʥʠʡ 

( )

2 2
5 5 5 52,

2 5

x x y y x y

y a x

ë + + - - + + =
ì
- = -í

 

ʠʤʝʝʪ ʨʦʚʥʦ ʜʚʘ ʨʝʰʝʥʠʷ. 

ʆʪʚʝʪ: 
7

8
4

a- ¢ ¢. 
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