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93.  ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʯʘʩʪʦʪʘ ʩʦʙʳʪʠʷ, ʩʚʦʡʩʪʚʦ ʝʸ ʫʩʪʦʡʯʠʚʦʩʪʠ. 

ʉʪʘʪʠʩʪʠʯʝʩʢʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʚʝʨʦʷʪʥʦʩʪʠ. ʆʮʝʥʢʘ ʚʝʨʦʷʪʥʦʩʪʠ ʩʦʙʳʪʠʷ. 
 

94.  ʇʨʘʢʪʠʯʝʩʢʘʷ ʨʘʙʦʪʘ ˉ94 ʂʦʤʙʠʥʘʮʠʠ ʩʦʙʳʪʠʡ. 

ʇʨʦʪʠʚʦʧʦʣʦʞʥʳʝ ʩʦʙʳʪʠʷ 

 

95.  ʇʨʘʢʪʠʯʝʩʢʘʷ ʨʘʙʦʪʘ ˉ95: ɺʝʨʦʷʪʥʦʩʪʴ ʩʦʙʳʪʠʷ  
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ʇʦʷʩʥʠʪʝʣʴʥʘʷ ʟʘʧʠʩʢʘ 

ʄʝʪʦʜʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʢ ʚʳʧʦʣʥʝʥʠʶ ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʘʙʦʪ ʧʦ ʜʠʩʮʠʧʣʠʥʝ 

çʄʘʪʝʤʘʪʠʢʘè ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʦʙʫʯʘʶʱʠʭʩʷ ʧʝʨʚʦʛʦ ʢʫʨʩʘ ʦʯʥʦʛʦ ʦʪʜʝʣʝʥʠʷ 

ʩʧʝʮʠʘʣʴʥʦʩʪʠ 35.02.05 ɸʛʨʦʥʦʤʠʷ ʥʘ ʫʨʦʢʝ.  

ʋʯʝʙʥʳʤ ʧʣʘʥʦʤ ʥʘ ʠʟʫʯʝʥʠʝ ʜʠʩʮʠʧʣʠʥʳ ʦʪʚʦʜʠʪʩʷ 298 ʯʘʩʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʧʨʘʢʪʠʯʝʩʢʠʝ ʟʘʥʷʪʠʷ ï 128 ʯʘʩʦʚ. ʇʨʘʢʪʠʯʝʩʢʠʝ ʟʘʥʷʪʠʷ ʷʚʣʷʶʪʩʷ ʚʘʞʥʦʡ ʬʦʨʤʦʡ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ ʧʦʜʪʚʝʨʞʜʝʥʠʝ 

ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʧʦʣʦʞʝʥʠʡ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʫʯʝʙʥʳʭ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʧʨʘʢʪʠʯʝʩʢʠʭ 

ʫʤʝʥʠʡ, ʦʥʠ ʩʦʩʪʘʚʣʷʶʪ ʚʘʞʥʫʶ ʯʘʩʪʴ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʨʘʢʪʠʯʝʩʢʦʡ 

ʧʦʜʛʦʪʦʚʢʠ.  

ʇʝʨʝʜ ʚʳʧʦʣʥʝʥʠʝʤ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʘʙʦʪʳ ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ ʧʨʦʚʦʜʠʪʩʷ ʠʥʩʪʨʫʢʪʘʞ, 

ʢʦʪʦʨʳʡ ʚʢʣʶʯʘʝʪ ʮʝʣʴ ʟʘʜʘʥʠʷ, ʝʛʦ ʩʦʜʝʨʞʘʥʠʝ, ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ, ʦʩʥʦʚʥʳʝ ʪʨʝʙʦʚʘʥʠʷ 

ʢ ʨʝʟʫʣʴʪʘʪʘʤ ʨʘʙʦʪʳ, ʢʨʠʪʝʨʠʠ ʦʮʝʥʢʠ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʥʠʷ. ɺʳʧʦʣʥʝʥʠʶ ʧʨʘʢʪʠʯʝʩʢʠʭ 

ʟʘʥʷʪʠʡ ʧʨʝʜʰʝʩʪʚʫʝʪ ʧʨʦʚʝʨʢʘ ʟʥʘʥʠʡ ʩʪʫʜʝʥʪʦʚ - ʠʭ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʛʦʪʦʚʥʦʩʪʠ ʢ 

ʚʳʧʦʣʥʝʥʠʶ ʟʘʜʘʥʠʷ. ʇʨʘʢʪʠʯʝʩʢʠʝ ʟʘʥʷʪʠʷ ʥʦʩʷʪ ʨʝʧʨʦʜʫʢʪʠʚʥʳʡ ʭʘʨʘʢʪʝʨ. ʈʘʙʦʪʳ, 

ʥʦʩʷʱʠʝ ʨʝʧʨʦʜʫʢʪʠʚʥʳʡ ʭʘʨʘʢʪʝʨ, ʦʪʣʠʯʘʶʪʩʷ ʪʝʤ, ʯʪʦ ʧʨʠ ʠʭ ʧʨʦʚʝʜʝʥʠʠ ʩʪʫʜʝʥʪʳ 

ʧʦʣʴʟʫʶʪʩʷ ʧʦʜʨʦʙʥʳʤʠ ʠʥʩʪʨʫʢʮʠʷʤʠ, ʚ ʢʦʪʦʨʳʭ ʫʢʘʟʘʥʳ: ʮʝʣʴ ʨʘʙʦʪʳ, ʧʦʷʩʥʝʥʠʷ 

(ʪʝʦʨʠʷ, ʦʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ), ʧʦʨʷʜʦʢ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪʳ.  

 

ʂʨʠʪʝʨʠʠ ʦʮʝʥʠʚʘʥʠʷ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʘʙʦʪʳ:  

ʇʨʦʮʝʥʪ 

ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ 

(%) 

ʆʮʝʥʢʘ ʫʨʦʚʥʷ ʧʦʜʛʦʪʦʚʢʠ ʆʮʝʥʢʘ 

91 ï 100 ʦʪʣʠʯʥʦ 5 

70 - 90 ʭʦʨʦʰʦ 4 

50 - 69 ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦ 3 

ʄʝʥʝʝ 50 ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦ 2 

 

ɺʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʘʙʦʪʳ ʩʦʩʪʘʚʣʷʝʪ 90 ʤʠʥʫʪ. 

ɺ ʧʨʦʮʝʩʩʝ ʠʥʩʪʨʫʢʪʘʞʘ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʦʙʨʘʱʘʝʪ ʚʥʠʤʘʥʠʝ ʦʙʫʯʘʶʱʠʭʩʷ ʥʘ 

ʚʦʟʤʦʞʥʳʝ ʚʩʪʨʝʯʘʶʱʠʝʩʷ ʪʠʧʠʯʥʳʝ ʦʰʠʙʢʠ.  
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ʇʨʘʢʪʠʯʝʩʢʘʷ ʨʘʙʦʪʘ ˉ1  

ɺʭʦʜʥʦʡ ʢʦʥʪʨʦʣʴ ʧʦ ʤʘʪʝʤʘʪʠʢʝ ʥʘ ʙʘʟʝ 9 ʢʣʘʩʩʦʚ 

1 ʚʘʨʠʘʥʪ 

1.ɺʳʯʠʩʣʠʪʴ: 5   *   -12; 

 

A) 7 ɹ) -7 B) 17 ɻ) -17  

2.ʅʘʡʪʠ 15% ʦʪ 48 

 

A) 72 ɹ) 7,2 B) 0,72 ɻ) 3,2  

3. ʉʦʢʨʘʪʠʪʴ ʜʨʦʙʴ ;  

 

ɸ)  ɹ) 2         B)          ɻ) 2 

 

4.ʋʧʨʦʩʪʠʪʴ ʚʳʨʘʞʝʥʠʝ Ѝςυ-2Ѝρφ+σЍφτ; 
 

A) 21 ɹ) 27 B) 16 ɻ) 10  

5. ɺʳʯʠʩʣʠʪʴ: 
ᶻ

; 

 

A) 49 ɹ) ; B) - 49 ɻ) -7 ; 

 

6.ʈʝʰʠʪʴ ʫʨʘʚʥʝʥʠʝ        2-3(x+2) =5-2x; 

 

A) 10 ɹ) 9 B) 10 ɻ) -9  

 

7.ʅʘʡʪʠ ʧʨʦʠʟʚʝʜʝʥʠʝ ʢʦʨʥʝʡ ʫʨʘʚʥʝʥʠʷ 2ὼ-9x+4=0; 

 

A) 2 ɹ) - 2 B)    ɻ) 8  

 

8.ʋʢʘʟʘʪʴ ʥʘʠʙʦʣʴʰʝʝ ʮʝʣʦʝ ʨʝʰʝʥʠʝ ʥʝʨʘʚʝʥʩʪʚʘ   3(3x-1)>2(5x-7); 

 

A)11 ɹ) 10 B) - 11 ɻ) - 10  

 

9.ʅʘʡʪʠ ʧʣʦʱʘʜʴ ʧʨʷʤʦʫʛʦʣʴʥʠʢʘ, ʦʜʥʘ ʠʟ ʩʪʦʨʦʥ ʢʦʪʦʨʦʛʦ 6 ʩʤ, ʘ ʜʠʘʛʦʥʘʣʴ 

10 ʩʤ 

A) 60̒ Ƞ̍ ɹ) 28̒ Ƞ̍ ɺ) 48̒ Ƞ̍ ɻ) 16̒ Ƞ̍ 
 

10.ʅʘʡʪʠ ʩʢʘʣʷʨʥʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ ʚʝʢʪʦʨʦʚ   ὥᴆ (2; -3) ʠ  ὦᴆ  (-1;4). 

 

A) - 10 ɹ) - 3 ɺ) 2 ɻ) -14 
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ɺʭʦʜʥʦʡ ʢʦʥʪʨʦʣʴ ʧʦ ʤʘʪʝʤʘʪʠʢʝ ʥʘ ʙʘʟʝ 9 ʢʣʘʩʩʦʚ 

2 ʚʘʨʠʘʥʪ 

1.ɺʳʯʠʩʣʠʪʴ: 5  *   -10 

 

A) 5 ɹ) - 5 ɺ) 12 ɻ) -12 

 

2.ʅʘʡʪʠ 35% ʦʪ 12 

 

A) 42 ɹ) 8,2 ɺ) 0,42 ɻ) 4,2 

 

3.ʉʦʢʨʘʪʠʪʴ ʜʨʦʙʴ    

 

ɸ)  ; ɹ) 2 ;  B) ;  ɻ) 2(b+c); 

 

4.ʋʧʨʦʩʪʠʪʴ ʚʳʨʘʞʝʥʠʝ 3Ѝρφ-4Ѝψρ+Ѝφτ 
 

A) -14 ɹ) 2 ɺ) -16 ɻ) 10 

 

5.ɺʳʯʠʩʣʠʪʴ: 
ᶻ

 

 

A) 6 ɹ) - 6 ɺ) 36 ɻ) ; 

 

7.ʅʘʡʪʠ ʧʨʦʠʟʚʝʜʝʥʠʝ ʢʦʨʥʝʡ ʫʨʘʚʥʝʥʠʷ 7ὼ-9x+2=0 

 

ɸ) -   ɹ)  ɺ)   ɻ) 7 

 

8.ʋʢʘʟʘʪʴ ʥʘʠʙʦʣʴʰʝʝ ʮʝʣʦʝ ʨʝʰʝʥʠʝ ʥʝʨʘʚʝʥʩʪʚʘ   5(x+4) <2(4x-5); 

 

A) 10 ɹ) - 10 ɺ) 11 ɻ) 12 

 

9.ʅʘʡʪʠ ʧʣʦʱʘʜʴ ʧʨʷʤʦʫʛʦʣʴʥʠʢʘ, ʦʜʥʘ ʠʟ ʩʪʦʨʦʥ ʢʦʪʦʨʦʛʦ 5 ʩʤ, ʘ ʜʠʘʛʦʥʘʣʴ 

13 ʩʤ. 

 

A) 60ʩʤȠ ɹ) 65ʩʤȠ ɺ) 18ʩʤȠ ɻ) 34ʩʤȠ 
 

10.ʅʘʡʪʠ ʩʢʘʣʷʨʥʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ ʚʝʢʪʦʨʦʚ: ὥᴆ(2;3) ʠ ὦᴆ(1; -4). 

 

A) 10 ɹ) - 2 ɺ) 2 ɻ) -10 
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ɺʭʦʜʥʦʡ ʢʦʥʪʨʦʣʴ ʧʦ ʤʘʪʝʤʘʪʠʢʝ ʥʘ ʙʘʟʝ 9 ʢʣʘʩʩʦʚ 

3 ʚʘʨʠʘʥʪ 

 

1.ɺʳʯʠʩʣʠʪʴ: 5  *   -14 

 

A) -19 ɹ) 19 B) 14 ɻ) -9  

 

2.ʅʘʡʪʠ 18% ʦʪ 15 

 

A) 1,2 ɹ) 2,7 B) 0,27 ɻ) 27  

 

3.ʉʦʢʨʘʪʠʪʴ ʜʨʦʙʴ:    

 

A) ) ; ɹ) 2 ;         B)  ɻ) ; 

 

4.ʋʧʨʦʩʪʠʪʴ ʚʳʨʘʞʝʥʠʝ 4τЍσφ-5Ѝψρ+Ѝρφ 
 

A) -17 ɹ) 17 B) -69 ɻ) 73  

 

5.ɺʳʯʠʩʣʠʪʴ: 
ᶻ

 

ɸ) -  ɹ)  B) -81 ɻ) 81  

 

6.ʈʝʰʠʪʴ ʫʨʘʚʥʝʥʠʝ        7-4(x+2) =10-3x 

 

A) 11 ɹ) -11 B) 9 ɻ) -9 

 

7.ʅʘʡʪʠ ʧʨʦʠʟʚʝʜʝʥʠʝ ʢʦʨʥʝʡ ʫʨʘʚʥʝʥʠʷ: 2ὼ-7x+3=0 

 

A) 1,5 ɹ) 3,5 ɺ)  ; ɻ) -1,5 

 

8.ʋʢʘʟʘʪʴ ʥʘʠʙʦʣʴʰʝʝ ʮʝʣʦʝ ʨʝʰʝʥʠʝ ʥʝʨʘʚʝʥʩʪʚʘ   4(2x-3)>9x-11 

 

A) 2 ɹ) 0 ɺ) -2 ɻ) 1 

 

9.ʅʘʡʪʠ ʧʣʦʱʘʜʴ ʧʨʷʤʦʫʛʦʣʴʥʠʢʘ, ʦʜʥʘ ʠʟ ʩʪʦʨʦʥ ʢʦʪʦʨʦʛʦ 12 ʩʤ, ʘ 

ʜʠʘʛʦʥʘʣʴ 20 ʩʤ 

A) 192ʩʤȠ ɹ) 240ʩʤȠ ɺ) 64ʩʤȠ ɻ) 56ʩʤȠ 

10.ʅʘʡʪʠ ʩʢʘʣʷʨʥʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ ʚʝʢʪʦʨʦʚ ὥᴆ(-5;2) ʠ ὦᴆ(4; -3) 

 

A) 26 ɹ) -2 ɺ) 0 ɻ) -26 



11 

 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʨʘʙʦʪʘ ˉ2 

ʇʦʚʪʦʨʝʥʠʝ: çɼʝʡʩʪʚʠʪʝʣʴʥʳʝ ʯʠʩʣʘè 

  

ʎɽʃʔ ʈɸɹʆʊʓ: 

 ʇʦʚʪʦʨʠʪʴ ʠ ʟʘʢʨʝʧʠʪʴ ʟʥʘʥʠʷ ʦʙʫʯʘʶʱʠʭʩʷ ʧʦ ʪʝʤʝ: çʇʨʝʦʙʨʘʟʦʚʘʥʠʝ ʯʠʩʣʦʚʳʭ ʠ 

ʙʫʢʚʝʥʥʳʭ ʚʳʨʘʞʝʥʠʡè. 

ʇʆʈʗɼʆʂ ɺʓʇʆʃʅɽʅʀʗ ʈɸɹʆʊʓ: 

1. ʉ ʧʦʤʦʱʴʶ ʩʧʨʘʚʦʯʥʳʭ ʧʦʩʦʙʠʡ ʧʦ ʘʣʛʝʙʨʝ ʧʦʚʪʦʨʠʪʴ: 

ʘ) ʧʨʘʚʠʣʘ ʜʝʡʩʪʚʠʡ ʥʘʜ ʦʙʳʢʥʦʚʝʥʥʳʤʠ ʜʨʦʙʷʤʠ; 

ʙ) ʬʦʨʤʫʣʳ ʩʦʢʨʘʱʝʥʥʦʛʦ ʫʤʥʦʞʝʥʠʷ;  

ʚ) ʩʧʦʩʦʙʳ ʨʘʟʣʦʞʝʥʠʷ ʚʳʨʘʞʝʥʠʷ ʥʘ ʤʥʦʞʠʪʝʣʠ; 

ʛ) ʧʨʘʚʠʣʦ ʩʦʢʨʘʱʝʥʠʷ ʜʨʦʙʝʡ.  

2. ʀʟʫʯʠʪʴ ʫʩʣʦʚʠʝ ʟʘʜʘʥʠʡ ʜʣʷ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʘʙʦʪʳ. 

3. ʆʬʦʨʤʠʪʴ ʦʪʯʝʪ ʦ ʨʘʙʦʪʝ. 

ʇʨʘʚʠʣʘ ʜʝʡʩʪʚʠʡ ʥʘʜ ʦʙʳʢʥʦʚʝʥʥʳʤʠ ʜʨʦʙʷʤʠ: 

;       ;         

ʌʦʨʤʫʣʳ ʩʦʢʨʘʱʝʥʥʦʛʦ ʫʤʥʦʞʝʥʠʷ: 

;   ; 

;       

  

ɺɸʈʀɸʅʊʓ ʇʈɸʂʊʀʏɽʉʂʆʁ ʈɸɹʆʊʓ 

 

ɺʘʨʠʘʥʪ 1. 

1.      ɺʳʯʠʩʣʠʪʝ ʟʥʘʯʝʥʠʝ ʚʳʨʘʞʝʥʠʷ: . 

  

2.      ʋʧʨʦʩʪʠʪʝ ʚʳʨʘʞʝʥʠʝ: . 

ɺʘʨʠʘʥʪ 2. 

1.      ɺʳʯʠʩʣʠʪʝ ʟʥʘʯʝʥʠʝ ʚʳʨʘʞʝʥʠʷ: . 

2.      ʋʧʨʦʩʪʠʪʝ ʚʳʨʘʞʝʥʠʝ: . 

 

ɺʘʨʠʘʥʪ 3. 

 

1. ɺʳʯʠʩʣʠʪʝ ʟʥʘʯʝʥʠʝ ʚʳʨʘʞʝʥʠʷ: 
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 . 

2.      ʋʧʨʦʩʪʠʪʝ ʚʳʨʘʞʝʥʠʝ: 

 . 
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ʇʨʘʢʪʠʯʝʩʢʘʷ ʨʘʙʦʪʘ ˉ3 

ʊʝʤʘ: ʋʨʘʚʥʝʥʠʷ ʠ ʥʝʨʘʚʝʥʩʪʚʘ. (ʇʦʚʪʦʨʝʥʠʝ) 

ʎɽʃʔ ʈɸɹʆʊʓ: 

- ʦʙʥʦʚʠʪʴ ʠ ʟʘʢʨʝʧʠʪʴ ʟʥʘʥʠʷ ʰʢʦʣʴʥʦʛʦ ʢʫʨʩʘ ʧʦ ʪʝʤʝ 

ʍʦʜ ʨʘʙʦʪʳ; 

1. ʇʦʚʪʦʨʠʪʴ ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ 

2. ɺʳʧʦʣʥʠʪʴ ʥʘʟʥʘʯʝʥʥʳʡ ʚʘʨʠʘʥʪ 

 

ʊʝʦʨʝʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ: 

ʋʨʘʚʥʝʥʠʝ                ï ʵʪʦ ʨʘʚʝʥʩʪʚʦ, ʩʦʜʝʨʞʘʱʝʝ ʥʝʠʟʚʝʩʪʥʫʶ ʚʝʣʠʯʠʥʫ (ʍ). 
 

ʈʝʰʠʪʴ ʫʨʘʚʥʝʥʠʝ ï ʵʪʦ ʟʥʘʯʠʪ ʥʘʡʪʠ ʚʩʝ ʝʛʦ ʢʦʨʥʠ, ʠʣʠ ʜʦʢʘʟʘʪʴ ʠʭ ʦʪʩʫʪʩʪʚʠʝ. 
 

ʂʦʨʝʥʴ ʫʨʘʚʥʝʥʠʷ ï ʵʪʦ ʟʥʘʯʝʥʠʝ ʥʝʠʟʚʝʩʪʥʦʡ ʚʝʣʠʯʠʥʳ ʍ, ʧʨʠ ʢʦʪʦʨʦʡ ʫʨʘʚʥʝʥʠʝ 

ʦʙʨʘʱʘʝʪʩʷ ʚ ʚʝʨʥʦʝ ʨʘʚʝʥʩʪʚʦ. 

ʊʠʧʳ ʫʨʘʚʥʝʥʠʡ: 
 

ʊʠʧ 

ʫʨʘʚʥʝʥʠ ̫
ʆʙʱʠʡ ʚʠʜ ʇʨʠʤʝʯʘʥʠʝ ʇʨʠʤʝʨʳ 

ʃʠʥʝʡʥʦʝ ʘx = b 

ʉʦʜʝʨʞʠʪ ʥʝʠʟʚʝʩʪʥʫʶ 

ʚʝʣʠʯʠʥʫ ʍ ʚ ʧʝʨʚʦʡ 

ʩʪʝʧʝʥʠ. 

ʭ + 2 = 3; 

2 (ʭ + 1) +3 (2ʭ ï 1) = 0 

ʂʚʘʜʨʘʪʥʦʝ ax2 + bx + c = 0 

ʉʦʜʝʨʞʠʪ ʥʝʠʟʚʝʩʪʥʫʶ 

ʚʝʣʠʯʠʥʫ ʍ ʚʦ ʚʪʦʨʦʡ 

ʩʪʝʧʝʥʠ. 

3ʭ2 + 2ʭ ï 1 = 0; 

(ʭ ï 1) (ʭ + 2) = 3. 

ɼʨʦʙʥʦ -

ʨʘʮʠʦʥʘʣʴʥʦʝ )(

)(

xR

xQ
 = 0 

ʉʦʜʝʨʞʠʪ ʥʝʠʟʚʝʩʪʥʫʶ 

ʚʝʣʠʯʠʥʫ ʍ ʚ 

ʟʥʘʤʝʥʘʪʝʣʝ ʜʨʦʙʥʦʛʦ 

ʚʳʨʘʞʝʥʠʷ. 

ʭ

3
 = 5;         

ʭ

ʭ

2

1+
= 1; 

3 (ʭ+ 2) + 
42

5

+

-

ʭ

ʭ
 = 6 

ʀʨʨʘʮʠʦʥʘʣʴ

ʥʦʝ 
n xQ )(  = R (x) 

ʉʦʜʝʨʞʠʪ ʥʝʠʟʚʝʩʪʥʫʶ 

ʚʝʣʠʯʠʥʫ ʍ ʧʦʜ ʟʥʘʢʦʤ 

ʢʦʨʥʷ. 

3 23 +ʭ = 2; 

52 -ʭ = (ʭ + 1). 
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ʉʚʦʡʩʪʚʘ ʨʘʚʝʥʩʪʚ: 
 

ʉʚʦʡʩʪʚʦ ʇʨʠʤʝʥʝʥʠʝ ʢ ʫʨʘʚʥʝʥʠʶ 

ɽʩʣʠ, ʘ = b, ʪʦ  b = a 
ʏʘʩʪʠ ʫʨʘʚʥʝʥʠʷ ʤʦʞʥʦ ʧʦʤʝʥʷʪʴ ʤʝʩʪʘʤʠ, ʥʝ ʠʟʤʝʥʷʷ 

ʟʥʘʢʠ. 

ɽʩʣʠ, ʘ = b, m ï ʣʶʙʦʝ 

ʯʠʩʣʦ, ʪʦ    ʘ °m = b °m 

ʉʣʘʛʘʝʤʳʝ ʤʦʞʥʦ ʧʝʨʝʥʦʩʠʪʴ ʠʟ ʦʜʥʦʡ ʯʘʩʪʠ ʫʨʘʚʥʝʥʠʷ ʚ 

ʜʨʫʛʫʶ, ʧʦʤʝʥʷʚ ʟʥʘʢ ʩʣʘʛʘʝʤʦʛʦ ʥʘ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʡ. 

ɽʩʣʠ, ʘ = b, m 0̧,  ʪʦ 

ʘ m = b m,   
m

a
 =  

m

b
 

ʆʙʝ ʯʘʩʪʠ ʫʨʘʚʥʝʥʠʷ ʤʦʞʥʦ ʫʤʥʦʞʠʪʴ, ʠʣʠ ʨʘʟʜʝʣʠʪʴ ʥʘ 

ʦʜʥʦ ʠ ʪʦʞʝ ʯʠʩʣʦ, ʦʪʣʠʯʥʦʝ ʦʪ ʥʫʣʷ, ʨʘʚʝʥʩʪʚʦ ʧʨʠ ʵʪʦʤ 

ʥʝ ʠʟʤʝʥʠʪʩʷ. 

ʃʠʥʝʡʥʳʝ ʫʨʘʚʥʝʥʠʷ 
 

ʉʦʜʝʨʞʘʪ        ʥʝʠʟʚʝʩʪʥʫʶ ʚʝʣʠʯʠʥʫ ʍ ʚ ʧʝʨʚʦʡ ʩʪʝʧʝʥʠ; 
 

ʀʤʝʁʪ              ʝʜʠʥʩʪʚʝʥʥʳʡ ʢʦʨʝʥʴ. 
 

ʆʙʱʠʡ ʚʠʜ: ʘ ʭ = b, ʘ  0. 
 

ʇʨʠʤʝʨʳ:         2ʭ + 3 = 5;       2 (ʭ + 1) ï 3 (2ʭ ï 1) = 5;       2(ʭ + 4) ï 5 = 3(ʭ -4). 
 

ɸʣʛʦʨʠʪʤ ʨʝʰʝʥʠʷ ʫʨʘʚʥʝʥʠʷ Q(x) = R(x): 
 

1. ʇʨʠʚʝʩʪʠ ʫʨʘʚʥʝʥʠʝ Q(x) = R(x) ʢ ʚʠʜʫ ʘʭ = b: 

ʘ) ʨʘʩʢʨʳʪʴ ʩʢʦʙʢʠ; 

ʙ) ʩʦʙʨʘʪʴ ʩʣʘʛʘʝʤʳʝ ʩ ʍ ʚ ʣʝʚʦʡ ʯʘʩʪʠ ʫʨʘʚʥʝʥʠʷ, ʩʚʦʙʦʜʥʳʝ ʩʣʘʛʘʝʤʳʝ ï ʚ ʧʨʘʚʦʡ 

ʯʘʩʪʠ; 

ʚ) ʧʨʠʚʝʩʪʠ ʧʦʜʦʙʥʳʝ ʩʣʘʛʘʝʤʳʝ; 

2. ʅʘʡʪʠ ʢʦʨʝʥʴ ʫʨʘʚʥʝʥʠʷ ʧʦ ʬʦʨʤʫʣʝ: ʭ = 
a

b
.  

ʇʨʠʤʝʨʳ ʨʝʰʝʥʠʷ ʣʠʥʝʡʥʳʭ ʫʨʘʚʥʝʥʠʡ: 
 

 
ʭ + 3 = 0; 
ʭ = -3; 

2ʭ + 1 = 0; 
2ʭ = -1; 

ʭ = - 
2

1
;   

2 (ʭ + 1) = 5; 
2ʭ + 2 = 5; 
2ʭ = 5 - 2; 

ʭ = 
2

3
; 

ʭ =1,5; 

2 (ʭ + 1) = 3 (ʭ - 1); 
2ʭ + 2 = 3ʭ ï 3; 
2ʭ ï 3ʭ = -3 ï 2; 
-ʭ = -5; 
 ʭ = 5; 

 ʂʚʘʜʨʘʪʥʳʝ ʫʨʘʚʥʝʥʠʷ 
 

ʉʦʜʝʨʞʘʪ     ʥʝʠʟʚʝʩʪʥʫʶ ʚʝʣʠʯʠʥʫ ʍ ʚʦ ʚʪʦʨʦʡ ʩʪʝʧʝʥʠ 
 

ʆʙʱʠʡ ʚʠʜ: ax2 + bx + c = 0, ʛʜʝ ʘ ï ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʠ ʭ2,   b ï ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʠ ʭ,   

 ʩ ï ʩʚʦʙʦʜʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ. 
 

ʊʠʧʳ ʢʚʘʜʨʘʪʥʳʭ ʫʨʘʚʥʝʥʠʡ:            

ʧʦʣʥʦʝ -             ax2 + bx + c = 0 

ʥʝʧʦʣʥʦʝ -          ax2 + bx = 0; ʩ = 0;  

  ax2 + c = 0; b = 0; 

 

ʧʨʠʚʝʜʝʥʥʦʝ ï    x2 + px + q =0; a = 1; 

 

ʇʨʠʤʝʨʳ: 3ʭ2 +2ʭ -1 = 0; (ʭ + 1)(ʭ ï 2) = 0;       3ʭ2 ï 1 = 0;      3ʭ2 + ʭ = 0. 
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ɸʣʛʦʨʠʪʤ ʨʝʰʝʥʠʷ ʢʚʘʜʨʘʪʥʦʛʦ ʫʨʘʚʥʝʥʠʷ: ʧʨʠʚʝʩʪʠ ʫʨʘʚʥʝʥʠʝ ʢ ʚʠʜʫ: 

 

 

       ax2 + bx + c = 0, ax2 + bx = 0,  

ʩ = 0 

ax2 - c = 0;  

ʚ = 0; 

x2 + px + q =0; 

ʥʘʡʪʠ 

ʜʠʩʢʨʠʤʠʥʘʥʪ 

D = b2 ï 4ac; 

ʝʩʣʠ D > 0, ʪʦ 

ʭ1 = 
a

Db

2

+-
; 

ʭ2 = 
a

Db

2

--
; 

ʝʩʣʠ D = 0, ʪʦ ʭ 

= 
a

b

2

-
; 

ʝʩʣʠ D<0, ʪʦ 

ʢʦʨʥʝʡ ʥʝʪ 

ʝʩʣʠ ʘ + b + ʩ = 0,    

  

 ʪʦ   ʭ1 = 1, 

       ʭ2 = 
ʘ

ʩ
. 

 

(ʝʩʣʠ ʘ = 1, ʪʦ  

 

ʭ1 = 1,    ʭ2 = ʩ) 

ʚʳʥʝʩʪʠ ʭ 

 ʟʘ ʩʢʦʙʢʠ: 

 

ʭ (ax + b) = 0; 

 

ʭ1 = 0; 

ʠ ʨʝʰʠʪʴ 

ʫʨʘʚʥʝʥʠʝ 

 

ʘʭ + b = 0; 

ʭ2 = - 
a

b
 

ʘʭ2 = ʩ; 

ʭ2 = 
ʘ

ʩ
; 

ʭ = 
ʘ

ʩ
° , 

 

ʛʜʝ 
ʘ

ʩ
 > 0 

ʧʦ ʪʝʦʨʝʤʝ  

ɺʠʝʪʘ: 

 

ʭ1 Ā ʭ2 = q, 

 

ʭ1 + ʭ2 = - p 

 

ɼʨʦʙʥʦ ï ʨʘʮʠʦʥʘʣʴʥʳʝ ʫʨʘʚʥʝʥʠʷ 
 

ʉʦʜʝʨʞʘʪ     ʥʝʠʟʚʝʩʪʥʫʶ ʚʝʣʠʯʠʥʫ ʍ ʚ ʟʥʘʤʝʥʘʪʝʣʝ ʜʨʦʙʥʦʛʦ ʚʳʨʘʞʝʥʠʷ. 

ʆʙʱʠʡ ʚʠʜ:  
)(

)(

xR

xQ
 = 0, R(x)  0.    

ʇʨʠʤʝʨʳ:  5
3
=
ʭ

 ;   
ʭ

ʭ

ʭ

ʭ 2

1

3 -
=

+
;      0

63
=

+

ʭ

ʭ
. 

ɸʣʛʦʨʠʪʤ ʨʝʰʝʥʠʷ ʫʨʘʚʥʝʥʠʷ                                          

   
)(

)(

)(

)(

xT

xB

xP

xS
=                                   

I ʩʧʦʩʦʙ:                                             

1. ʇʨʠʚʝʩʪʠ ʫʨʘʚʥʝʥʠʝ ʢ ʦʙʱʝʤʫ ʚʠʜʫ 
)(

)(

xR

xQ
= 0 ʜʣʷ ʵʪʦʛʦ: 

ʘ) ʧʝʨʝʥʝʩʪʠ ʜʨʦʙʥʦʝ ʚʳʨʘʞʝʥʠʝ ʠʟ ʧʨʘʚʦʡ ʯʘʩʪʠ ʚ ʣʝʚʫʶ; 

ʙ) ʧʨʠʚʝʩʪʠ ʜʨʦʙʠ ʢ ʦʙʱʝʤʫ ʟʥʘʤʝʥʘʪʝʣʶ; 

2. ʏʠʩʣʠʪʝʣʴ ʜʨʦʙʠ ʧʨʠʨʘʚʥʷʪʴ ʢ ʥʫʣʶ, ʨʝʰʠʪʴ ʫʨʘʚʥʝʥʠʝ: Q(x) =0; 

3.  ʅʘʡʪʠ ʆɼɿ: R(x)  0.  

ɸʣʛʦʨʠʪʤ ʨʝʰʝʥʠʷ                                                         

   
)(

)(

)(

)(

xT

xB

xP

xS
=                                             

  II  ʩʧʦʩʦʙ           
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ʇʦ ʩʚʦʡʩʪʚʫ ʧʨʦʧʦʨʮʠʠ, ʧʝʨʝʤʥʦʞʠʪʴ ʢʨʝʩʪ ʥʘ ʢʨʝʩʪ:  

ʯʠʩʣʠʪʝʣʴ ʣʝʚʦʡ ʜʨʦʙʠ ʥʘ ʟʥʘʤʝʥʘʪʝʣʴ ʧʨʘʚʦʡ ʜʨʦʙʠ, ʘ ʟʥʘʤʝʥʘʪʝʣʴ ʣʝʚʦʡ ʜʨʦʙʠ ʥʘ 

ʯʠʩʣʠʪʝʣʴ ʧʨʘʚʦʡ ʜʨʦʙʠ; 

      2. ʈʝʰʠʪʴ ʫʨʘʚʥʝʥʠʝ S(x) Ā T(x) = P(x) Ā B(x). 

3.  ʅʘʡʪʠ ʆɼɿ: P(x)  0.  T(x)  0; 

ʇʨʠʤʝʨʳ ʨʝʰʝʥʠʷ ʫʨʘʚʥʝʥʠʡ: 
 

5
3
=
ʭ

                                    0
2

63
=

-

+

ʭ

ʭ
.               

ʭ

ʭ

ʭ

ʭ 2

1

3 +
=

+
;  Ú     3ʭ Ā ʭ = (ʭ + 1) Ā (ʭ + 2); 

5ʭ = 3                                     3ʭ + 6 = 0;                3ʭ2 = ʭ2 + 2ʭ + ʭ + 2; 

ʭ = 
5

3
;                                    3ʭ = - 6;                     3ʭ2 ï ʭ2 - 3ʭ - 2 = 0;           

ʆɼɿ: ʭ  0.                          ʭ = -2;                        2ʭ2 ï 3ʭ ï 2 = 0;                                        

ʆʪʚʝʪ: ʭ = 0,6.                      ʆɼɿ: ʭ ï 2  0.        D = 32 ï 4 Ā2 Ā (-2) = 9 + 16 = 25; 

                                               ʭ Í 2;                            ʭ1 = 
22

53

Ö

+
 = 2;    ʭ2 = 

22

53

Ö

-
 = -1. 

                                                 ʆʪʚʝʪ:   ʭ = -2.                               ʆɼɿ :  ʭ + 1  0         ʭ  -1; 

                               ʭ  0.               ʭ  0. 

                                                                                                        ʆʪʚʝʪ:   ʭ = 2. 

 
 

ʌʦʨʤʫʣʳ ʩʦʢʨʘʱʝʥʥʦʛʦ ʫʤʥʦʞʝʥʠʷ: 
 

(a + b)2 = a2 + 2ab + b2;         (a + b)3 = a3 + 2a2b + 2ab2 + b3;        a3 ï b3 = (a ï b)(a2 + ab + b2); 

(a - b)2 = a2 - 2ab + b2;            (a - b)3 = a3 - 2a2b + 2ab2 - b3;          a3 + b3 = (a + b)(a2 - ab + b2); 

(a + b)(a ï b) = a2 ï b2;           

 

ʈʝʰʝʥʠʝ ʩʠʩʪʝʤ ʫʨʘʚʥʝʥʠʡ 

ʄʝʪʦʜ ʩʣʦʞʝʥʠʝ 

ʇʨʠ ʨʝʰʝʥʠʠ ʩʠʩʪʝʤʳ ʜʚʫʭ ʣʠʥʝʡʥʳʭ ʫʨʘʚʥʝʥʠʡ ʩ ʜʚʫʤʷ ʧʝʨʝʤʝʥʥʳʤʠ ʩʧʦʩʦʙʦʤ 

ʩʣʦʞʝʥʠʷ ʧʦʩʪʫʧʘʶʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

- ʫʤʥʦʞʘʶʪ ʧʦʯʣʝʥʥʦ ʫʨʘʚʥʝʥʠʷ ʩʠʩʪʝʤʳ, ʧʦʜʙʠʨʘʷ ʤʥʦʞʠʪʝʣʠ ʪʘʢ, ʯʪʦʙʳ ʢʦʵʬʬʠʮʠʝʥʪʳ 

ʧʨʠ ʦʜʥʦʡ ʠʟ ʧʝʨʝʤʝʥʥʳʭ ʩʪʘʣʠ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʤʠ ʯʠʩʣʘʤʠ, ʩʢʣʘʜʳʚʘʶʪ ʧʦʯʣʝʥʥʦ 

ʣʝʚʳʝ ʠ ʧʨʘʚʳʝ ʯʘʩʪʠ ʫʨʘʚʥʝʥʠʡ ʩʠʩʪʝʤʳ, ʨʝʰʘʶʪ ʧʦʣʫʯʠʚʰʝʝʩʷ ʫʨʘʚʥʝʥʠʝ ʩ ʦʜʥʦʡ 

ʧʝʨʝʤʝʥʥʦʡ 

ʄʝʪʦʜ ʧʦʜʩʪʘʥʦʚʢʠ 

ʉʫʪʴ ʤʝʪʦʜʘ ʧʦʜʩʪʘʥʦʚʢʠ: 

 ɺʳʨʘʟʠʪʴ ʦʜʥʫ ʧʝʨʝʤʝʥʥʫʶ ʯʝʨʝʟ ʜʨʫʛʫʶ ʠʟ ʣʶʙʦʛʦ ʫʨʘʚʥʝʥʠʷ ʩʠʩʪʝʤʳ.  

ʇʦʜʩʪʘʚʠʪʴ ʧʦʣʫʯʝʥʥʦʝ ʚʳʨʘʞʝʥʠʝ ʚ ʜʨʫʛʦʝ ʫʨʘʚʥʝʥʠʝ ʩʠʩʪʝʤʳ ʠ ʨʝʰʠʪʴ, ʢʘʢ ʦʜʥʦ 

ʫʨʘʚʥʝʥʠʝ ʩ ʦʜʥʦʡ ʥʝʠʟʚʝʩʪʥʦʡ ʧʝʨʝʤʝʥʥʦʡ. ɿʥʘʷ ʦʜʥʫ ʧʝʨʝʤʝʥʥʫʶ, ʥʘʡʪʠ ʜʨʫʛʫʶ ʠʟ 

ʠʩʭʦʜʥʦʛʦ ʫʨʘʚʥʝʥʠʷ. ʄʝʪʦʜ ʧʦʟʚʦʣʷʝʪ ʩʚʝʩʪʠ ʨʝʰʝʥʠʝ ʩʠʩʪʝʤʳ ʢ ʨʝʰʝʥʠʶ ʦʜʥʦʛʦ 

ʫʨʘʚʥʝʥʠʷ ʩ ʦʜʥʠʤ ʥʝʠʟʚʝʩʪʥʳʤ. 
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ʈʝʰʝʥʠʝ ʥʝʨʘʚʝʥʩʪʚ  

 

ʅʝʨʘʚʝʥʩʪʚʦ   ï ʵʪʦ ʚʳʨʘʞʝʥʠʝ, ʩʦʜʝʨʞʘʱʝʝ ʥʝʠʟʚʝʩʪʥʫʶ ʚʝʣʠʯʠʥʫ (ʍ) 

 ʠ ʟʥʘʢʠ ʥʝʨʘʚʝʥʩʪʚ  >, <, ¢, ². 
 

ʈʝʰʠʪʴ ʥʝʨʘʚʝʥʩʪʚʦ ï ʵʪʦ ʟʥʘʯʠʪ ʥʘʡʪʠ ʚʩʝ ʝʛʦ ʨʝʰʝʥʠʷ, ʠʣʠ ʜʦʢʘʟʘʪʴ ʠʭ ʦʪʩʫʪʩʪʚʠʝ. 
 

ʈʝʰʝʥʠʝ ʥʝʨʘʚʝʥʩʪʚʘ ï ʵʪʦ ʚʩʝ ʟʥʘʯʝʥʠʷ ʥʝʠʟʚʝʩʪʥʦʡ ʚʝʣʠʯʠʥʳ ʍ, ʧʨʠ ʢʦʪʦʨʳʭ 

ʥʝʨʘʚʝʥʩʪʚʦ  ʦʙʨʘʱʘʝʪʩʷ ʚ ʚʝʨʥʦʝ ʥʝʨʘʚʝʥʩʪʚʦ. 

ʊʠʧʳ ʥʝʨʘʚʝʥʩʪʚ: 
 

ʊʠʧ ʥʝʨʘʚʝʥʩʪʚʘ ʆʙʱʠʡ ʚʠʜ ʇʨʠʤʝʯʘʥʠʝ ʇʨʠʤʝʨʳ 

ʃʠʥʝʡʥʦʝ ʘx > b 
ʉʦʜʝʨʞʠʪ ʥʝʠʟʚʝʩʪʥʫʶ 

ʚʝʣʠʯʠʥʫ ʍ ʚ ʧʝʨʚʦʡ 

ʩʪʝʧʝʥʠ. 

ʭ + 2 < 3; 

2 (ʭ + 1) +3 (2ʭ ï 1) > 

0 

ʂʚʘʜʨʘʪʥʦʝ ax2 + bx + c < 0 
ʉʦʜʝʨʞʠʪ ʥʝʠʟʚʝʩʪʥʫʶ 

ʚʝʣʠʯʠʥʫ ʍ ʚʦ ʚʪʦʨʦʡ 

ʩʪʝʧʝʥʠ. 

3ʭ2 + 2ʭ ï 1 ² 0; 

(ʭ ï 1) (ʭ + 2) > 3. 

ɼʨʦʙʥʦ -

ʨʘʮʠʦʥʘʣʴʥʦʝ )(

)(

xR

xQ
 < 0 

ʉʦʜʝʨʞʠʪ ʥʝʠʟʚʝʩʪʥʫʶ 

ʚʝʣʠʯʠʥʫ ʍ ʚ 

ʟʥʘʤʝʥʘʪʝʣʝ ʜʨʦʙʥʦʛʦ 

ʚʳʨʘʞʝʥʠʷ. 

ʭ

3
 < 5;         

ʭ

ʭ

2

1+
> 1; 

3 (ʭ+ 2) + 
42

5

+

-

ʭ

ʭ
 ¢ 6 

 

ʉʚʦʡʩʪʚʘ ʥʝʨʘʚʝʥʩʪʚ: 
 

ʉʚʦʡʩʪʚʦ ʇʨʠʤʝʥʝʥʠʝ ʢ ʥʝʨʘʚʝʥʩʪʚʫ 

ɽʩʣʠ, ʘ > b,   ʪʦ  b < a. 
ʏʘʩʪʠ ʥʝʨʘʚʝʥʩʪʚʘ ʤʦʞʥʦ ʧʦʤʝʥʷʪʴ ʤʝʩʪʘʤʠ, ʠʟʤʝʥʠʚ 

ʟʥʘʢ. 

ɽʩʣʠ, ʘ > b, m ï ʣʶʙʦʝ 

ʯʠʩʣʦ, ʪʦ    ʘ °m > b °m. 

ʉʣʘʛʘʝʤʳʝ ʤʦʞʥʦ ʧʝʨʝʥʦʩʠʪʴ ʠʟ ʦʜʥʦʡ ʯʘʩʪʠ ʥʝʨʘʚʝʥʩʪʚʘ 

ʚ ʜʨʫʛʫʶ, ʧʦʤʝʥʷʚ ʟʥʘʢ ʩʣʘʛʘʝʤʦʛʦ ʥʘ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʡ. 

ɽʩʣʠ, ʘ > b,  

m>0, ʪʦ ʘ m > b m, 
m

a
 >

m

b
; 

m<0, ʪʦ ʘ m < b m, 
m

a
 <

m

b
; 

ɽʩʣʠ ʦʙʝ ʯʘʩʪʠ ʥʝʨʘʚʝʥʩʪʚʘ ʫʤʥʦʞʠʪʴ, ʠʣʠ ʨʘʟʜʝʣʠʪʴ ʥʘ 

ʦʜʥʦ ʠ ʪʦʞʝ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʯʠʩʣʦ, ʥʝʨʘʚʝʥʩʪʚʦ ʧʨʠ ʵʪʦʤ 

ʥʝ ʠʟʤʝʥʠʪʩʷ. 

ɽʩʣʠ ʦʙʝ ʯʘʩʪʠ ʥʝʨʘʚʝʥʩʪʚʘ ʫʤʥʦʞʠʪʴ, ʠʣʠ ʨʘʟʜʝʣʠʪʴ ʥʘ 

ʦʜʥʦ ʠ ʪʦʞʝ ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʯʠʩʣʦ, ʟʥʘʢ ʥʝʨʘʚʝʥʩʪʚʘ ʧʨʠ 

ʵʪʦʤ   ʠʟʤʝʥʠʪʩʷ ʥʘ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʡ. 

 

ʃʠʥʝʡʥʳʝ ʥʝʨʘʚʝʥʩʪʚʘ 

ʉʦʜʝʨʞʘʪ      ʥʝʠʟʚʝʩʪʥʫʶ ʚʝʣʠʯʠʥʫ ʍ ʚ ʧʝʨʚʦʡ ʩʪʝʧʝʥʠ; 
          

        ʆʙʱʠʡ ʚʠʜ:     ʘ ʭ  > b,  a x < b,  a x Ó b, a x ¢ b, ʘ  0. 
 

ʇʨʠʤʝʨʳ:  2ʭ + 3 > 5;       2 (ʭ + 1) ï 3 (2ʭ ï 1) < 5;       2(ʭ + 4) ï 5 Ó 3(ʭ -4). 
 

ɸʣʛʦʨʠʪʤ ʨʝʰʝʥʠʷ ʥʝʨʘʚʝʥʩʪʚʘ  Q(x) > R(x): 
 

3. ʇʨʠʚʝʩʪʠ ʥʝʨʘʚʝʥʩʪʚʦ Q(x) > R(x) ʢ ʚʠʜʫ ʘʭ > b: 

ʘ) ʨʘʩʢʨʳʪʴ ʩʢʦʙʢʠ; 

ʙ) ʩʦʙʨʘʪʴ ʩʣʘʛʘʝʤʳʝ ʩ ʍ ʚ ʣʝʚʦʡ ʯʘʩʪʠ ʥʝʨʘʚʝʥʩʪʚʘ, ʩʚʦʙʦʜʥʳʝ ʩʣʘʛʘʝʤʳʝ ï ʚ ʧʨʘʚʦʡ  

ʯʘʩʪʠ; 

ʚ) ʧʨʠʚʝʩʪʠ ʧʦʜʦʙʥʳʝ ʩʣʘʛʘʝʤʳʝ; 
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4. ʨʘʟʜʝʣʠʪʴ ʦʙʝ ʯʘʩʪʠ ʥʝʨʘʚʝʥʩʪʚʘ ʥʘ ʢʦʵʬʬʠʮʠʝʥʪ ʘ, 

ʝʩʣʠ ʘ > 0, ʪʦ ʟʥʘʢ ʥʝʨʘʚʝʥʩʪʚʘ ʥʝ ʤʝʥʷʝʪʩʷ:    ʭ > 
a

b
; 

ʝʩʣʠ ʘ < 0, ʪʦ ʟʥʘʢ ʥʝʨʘʚʝʥʩʪʚʘ  ʤʝʥʷʝʪʩʷ:        ʭ < 
a

b
. 

5. ʟʘʧʠʰʠʪʝ ʦʪʚʝʪ ʚ ʚʠʜʝ ʠʥʪʝʨʚʘʣʘ: ʭ Í (
a

b
; ¤), ʠʣʠ  ʭ Í (-¤; 

a

b
). 

ʇʨʠʤʝʨʳ ʨʝʰʝʥʠʷ ʣʠʥʝʡʥʳʭ ʥʝʨʘʚʝʥʩʪʚ: 
 

ʭ + 3 < 0; 

ʭ < -3; 

ʭ Í (-¤; -3). 

1 - 2ʭ < 0; 

- 2ʭ < -1; 

    ʭ > 
2

1
;   

ʭ Í (0,5; ¤). 

2 (ʭ + 1) Ó 5; 

2ʭ + 2 Ó 5; 

2ʭ Ó 5 - 2; 

ʭ Ó 5,1 ; 

ʭ Í [1,5; ¤); 

2 (ʭ + 1) ¢ 3 (ʭ - 

1); 

2ʭ + 2 ¢ 3ʭ ï 3; 

2ʭ ï 3ʭ ¢ -3 ï 2; 

-ʭ ¢ -5; 

 ʭ Ó 5;    ʭ Í (5; ¤). 

ʂʚʘʜʨʘʪʥʳʝ ʥʝʨʘʚʝʥʩʪʚʘ 

 
ʉʦʜʝʨʞʘʪ     ʥʝʠʟʚʝʩʪʥʫʶ ʚʝʣʠʯʠʥʫ ʍ ʚʦ ʚʪʦʨʦʡ ʩʪʝʧʝʥʠ. 
 

ʆʙʱʠʡ ʚʠʜ:            ax2 + bx + c Ó 0,  

ʛʜʝ ʘ ï ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʠ ʭ2,   b ï ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʠ ʭ,   ʩ ï ʩʚʦʙʦʜʥʳʡ 

ʢʦʵʬʬʠʮʠʝʥʪ. 

ʧʦʣʥʦʝ -             ax2 + bx + c <  0; 

ʥʝʧʦʣʥʦʝ -          ax2 + bx  > 0;          ax2 + c < 0; 

ʧʨʠʚʝʜʝʥʥʦʝ ï    x2 + px + q > 0; 

ʇʨʠʤʝʨʳ:       3ʭ2 +2ʭ -1 Ó 0;      (ʭ + 1)(ʭ ï 2) > 0;       3ʭ2 ï 1 < 0;      3ʭ2 + ʭ ¢ 0. 
 

ɸʣʛʦʨʠʪʤ ʨʝʰʝʥʠʷ ʢʚʘʜʨʘʪʥʦʛʦ ʥʝʨʘʚʝʥʩʪʚʘ ax2 + bx + c Ó 0:      

ʈʝʰʠʪʴ ʢʚʘʜʨʘʪʥʦʝ ʅʝʨʘʚʝʥʩʪʚʦ ax2 + bx + c = 0; 

2. ʆʪʤʝʪʠʪʴ ʥʘ ʣʫʯʝ ʢʦʨʥʠ ʢʚʘʜʨʘʪʥʦʛʦ ʫʨʘʚʥʝʥʠʷ ʭ1  > ʭ2,             
ʭ2

              
ʭ1

  

4. ɺʳʙʨʘʪʴ ʠʥʪʝʨʚʘʣ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʟʥʘʢʫ ʥʝʨʘʚʝʥʩʪʚʘ: 

 

      é > 0  -  ʠʥʪʝʨʚʘʣ ʩʦ ʟʥʘʢʦʤ ç+è; 

      é < 0  -  ʠʥʪʝʨʚʘʣ ʩʦ ʟʥʘʢʦʤ ç-è. 
 

 
 

ʇʨʠʤʝʨʳ ʨʝʰʝʥʠʷ ʢʚʘʜʨʘʪʥʳʭ ʥʝʨʘʚʝʥʩʪʚ: 

 

3ʭ2 + 6x ¢ 0;  9 - x2 > 0; -2ʭ2 + 3ʭ + 2 ¢ 0; 
 

3ʭ2 + 6x = 0; 

3x (x + 2) =0; 

x1 = 0;      x + 2 = 0; 

                 x2 = -2; 

     +          -            + 

         -2             0 

ʆʪʚʝʪ: ʭ Í [-2; 0]; 

 

9 - x2 = 0; 

x2 = 9; 

x = Ñ3; 
    -              +

              -     
 

          -3                3     

ʆʪʚʝʪ: ʭ Í (-3; 3); 

 

-2ʭ2 + 3ʭ + 2 = 0; 

D = b2 ï 4ac = 9 + 16 = 25; 

x1 = ;
2

1

4

53

2
-=

-

+-
=

+-

a

Db
 

x1 = ;2
4

53

2
=

-

--
=

--

a

Db
 

   -                  +                 - 

        -0,5                  2 

ʆʪʚʝʪ: ʭ Í (- ¤; -0,5)Ç(2; ¤). 

+ 

 

      - + 
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ʇʨʘʢʪʠʯʝʩʢʘʷ ʨʘʙʦʪʘ ˉ3 

 

ʈʝʰʝʥʠʝ ʨʘʮʠʦʥʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ ʠ ʥʝʨʘʚʝʥʩʪʚ 

 

 1 2 4 5 5 6 

 
ʈʝʰʠʪʝ  

ʢʚʘʜʨʘʪʥʦʝ 

ʫʨʘʚʥʝʥʠʝ 

ʈʝʰʠʪʝ ʜʨʦʙʥʦ-

ʣʠʥʝʡʥʦʝ 

ʫʨʘʚʥʝʥʠʝ 

ʈʝʰʠʪʴ ʜʨʦʙʥʦ-ʣʠʥʝʡʥʦʝ 

ʫʨʘʚʥʝʥʠʝ 

ʈʝʰʠʪʝ ʜʨʦʙʥʦ-ʣʠʥʝʡʥʦʝ 

ʥʝʨʘʚʝʥʩʪʚʦ 

ʈʝʰʠʪʝ ʩʠʩʪʝʤʫ 

ʣʠʥʝʡʥʳʭ ʥʝʨʘʚʝʥʩʪʚ  

ʈʝʰʠʪʝ ʩʠʩʪʝʤʫ 

ʥʝʨʘʚʝʥʩʪʚ  
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ʇʨʘʢʪʠʯʝʩʢʘʷ ʨʘʙʦʪʘ ˉ4 

ʊʝʤʘ: ʇʣʦʱʘʜʠ ʧʣʦʩʢʠʭ ʬʠʛʫʨ. 

ʎʝʣɹ: 
ʇʦʚʪʦʨʠʪʴ ʠ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʪʴ ʟʥʘʥʠʷ ʠ ʫʤʝʥʠʷ ʧʨʠʤʝʥʷʪʴ ʬʦʨʤʫʣʳ ʥʘʭʦʞʜʝʥʠʷ 

ʧʣʦʱʘʜʝʡ ʬʠʛʫʨ ʧʨʠ ʨʝʰʝʥʠʠ ʧʨʘʢʪʠʢʦʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʟʘʜʘʯ 

      ʍʦʜ ʨʘʙʦʪʳ:  

1. ʇʦʚʪʦʨʠʪʴ ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ 

2. ʈʝʰʠʪʴ ʟʘʜʘʯʠ 

ʊʝʦʨʝʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ: 
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ɼʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʧʨʦʮʝʩʩʘ ʪʫʰʝʥʠʷ ʧʦʞʘʨʦʚ ʥʝʦʙʭʦʜʠʤʦ ʧʦʥʠʤʘʪʴ ʩʪʨʫʢʪʫʨʫ 

ʧʝʨʝʜʘʯʠ ʧʣʘʤʝʥʠ. ʆʧʨʝʜʝʣʠʚ ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʦʟʛʦʨʘʥʠʷ, ʠʭ ʬʦʨʤʫ, ʤʦʞʥʦ 

ʨʘʟʨʘʙʦʪʘʪʴ ʩʪʨʘʪʝʛʠʶ ʝʛʦ ʣʦʢʘʣʠʟʘʮʠʠ ʠ ʫʥʠʯʪʦʞʝʥʠʷ. 

ʇʣʦʱʘʜʴ ʧʦʞʘʨʦʚ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʧʨʦʝʢʮʠʠ ʟʦʥʳ ʦʛʥʷ ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʫʶ ʧʣʦʩʢʦʩʪʴ. 

ʉʫʱʝʩʪʚʫʶʪ ʤʝʪʦʜʠʢʠ ʨʘʩʯʝʪʘ ʜʣʷ ʨʘʟʥʳʭ ʬʦʨʤ. ʏʘʩʪʦ ʢʘʨʪʘ ʧʦʞʘʨʘ ʠʤʝʝʪ ʚʠʜ ʩʣʦʞʥʦʡ 

ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʬʠʛʫʨʳ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ ʧʘʨʘʤʝʪʨʘ ʚʦʟʛʦʨʘʥʠʷ ʚʳʜʝʣʷʶʪʩʷ ʫʯʘʩʪʢʠ 

ʩʪʘʥʜʘʨʪʥʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ, ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʨʘʟʤʝʨ ʢʘʞʜʦʛʦ, ʘ ʟʘʪʝʤ ʨʝʟʫʣʴʪʘʪʳ ʩʫʤʤʠʨʫʶʪʩʷ. 

ʈʘʩʯʝʪ ʧʣʦʱʘʜʠ ʧʦʞʘʨʘ 

ɼʣʷ ʚʳʯʠʩʣʝʥʠʷ ʨʘʟʤʝʨʦʚ ʧʦʞʘʨʘ ʩʥʘʯʘʣʘ ʩʣʝʜʫʝʪ ʧʦʥʷʪʴ ʢʦʥʬʠʛʫʨʘʮʠʶ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʦʛʥʷ. 

 ʌʦʨʤʫʣʳ ʨʘʩʯʝʪʘ 

ɼʣʷ ʫʜʦʙʩʪʚʘ ʩʚʝʜʝʤ ʚʩʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʚʳʨʘʞʝʥʠʷ, ʧʦʟʚʦʣʷʶʱʠʝ ʚʳʯʠʩʣʠʪʴ ʧʣʦʱʘʜʴ 

ʦʧʨʝʜʝʣʝʥʥʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ, ʚ ʪʘʙʣʠʮʫ. 

ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ: 

ˊ ï ʢʦʥʩʪʘʥʪʘ, ʠʤʝʶʱʘʷ ʟʥʘʯʝʥʠʝ 3,1415926; 

R ï ʨʘʜʠʫʩ ʢʨʫʛʘ; 

Ŭ ï ʫʛʦʣ ʤʝʞʜʫ ʨʘʜʠʫʩʘʤʠ ʚ ʛʨʘʜʫʩʘʭ; 

a, b ï ʩʪʦʨʦʥʳ ʧʨʷʤʦʫʛʦʣʴʥʠʢʘ, ʧʨʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʦʛʥʷ ʚ ʜʚʘ ʥʘʧʨʘʚʣʝʥʠʷ ʟʘʤʝʨʷʝʪʩʷ 

ʧʨʦʤʝʞʫʪʦʢ ʦʪ ʦʜʥʦʡ ʛʨʘʥʠʮʳ ʬʠʛʫʨʳ ʜʦ ʜʨʫʛʦʡ. 
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ʂʦʥʬʠʛʫʨʘʮʠʷ ʄʝʪʦʜ ʚʳʯʠʩʣʝʥʠʷ 

ʂʨʫʛʦʚʘʷ S=ˊ*R2 

ʋʛʣʦʚʘʷ S= (Ŭ*R2)/360 

ʇʨʷʤʦʫʛʦʣʴʥʘʷ S=a*b 
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ʇʨʘʢʪʠʯʝʩʢʘʷ ʨʘʙʦʪʘ ˉ5 

ʊʝʤʘ: çʇʨʦʮʝʥʪʳè 

ʎʝʣʴ :  

1. ʇʦʚʪʦʨʠʪʴ ʟʥʘʥʠʷ ʦʙʫʯʘʶʱʠʭʩʷ ʚ ʪʝʤʝ: çʇʨʦʮʝʥʪʳè 
2. ʈʘʩʩʤʦʪʨʝʪʴ ʘʣʛʦʨʠʪʤʳ ʨʝʰʝʥʠʷ ʙʘʟʦʚʳʭ ʟʘʜʘʯ ʥʘ ʧʨʦʮʝʥʪʳ:  

ʘ)ʥʘʭʦʞʜʝʥʠʝ ʧʨʦʮʝʥʪʦʚ ʦʪ ʟʘʜʘʥʥʦʛʦ ʯʠʩʣʘ (ʚʝʣʠʯʠʥʳ);   

ʙ)ʥʘʭʦʞʜʝʥʠʝ ʥʝʠʟʚʝʩʪʥʦʛʦ ʯʠʩʣʘ ʧʦ ʝʛʦ ʧʨʦʮʝʥʪʘʤ;  

ʚ)ʥʘʭʦʞʜʝʥʠʝ ʧʨʦʮʝʥʪʦʚ ʦʜʥʦʛʦ ʯʠʩʣʘ ʦʪ ʜʨʫʛʦʛʦ.  

3. ɿʘʢʨʝʧʠʪʴ ʫʤʝʥʠʷ ʠ ʥʘʚʳʢʠ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʩ ʧʨʦʮʝʥʪʘʤʠ. 

4. ʆʧʨʝʜʝʣʠʪʴ ʫʨʦʚʝʥʴ ʫʩʚʦʝʥʠʷ ʟʥʘʥʠʡ, ʦʮʝʥʠʪʴ ʨʝʟʫʣʴʪʘʪ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʙʫʯʘʶʱʠʭʩʷ. 

ʇʦʨʷʜʦʢ ʚʳʧʦʣʥʝʥʠʷ: 

1. ʆʟʥʘʢʦʤʠʪʴʩʷ ʩ ʪʝʦʨʝʪʠʯʝʩʢʠʤ ʤʘʪʝʨʠʘʣʦʤ ʠ ʨʝʰʝʥʠʝʤ ʟʘʜʘʯ . 

2. ʉʜʝʣʘʪʴ ʢʨʘʪʢʠʡ ʢʦʥʩʧʝʢʪ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʨʘʙʦʯʠʭ           ʪʝʪʨʘʜʷʭ (ʦʧʨʝʜʝʣʝʥʠʝ, 
ʧʨʘʚʠʣʘ ʨʝʰʝʥʠʷ ʦʩʥʦʚʥʳʭ ʪʠʧʦʚ ʟʘʜʘʯ). 

3. ʀʟʫʯʠʪʴ ʦʙʨʘʟʮʳ ʨʝʰʝʥʥʳʭ ʟʘʜʘʯ, ʟʘʧʠʩʘʪʴ  ʠʭ  ʚ ʨʘʙʦʯʫʶ ʪʝʪʨʘʜʴ. 

4. ɺ ʪʝʪʨʘʜʷʭ ʜʣʷ ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʘʙʦʪ ʚʳʧʦʣʥʠʪʴ ʧʨʘʢʪʠʯʝʩʢʫʶ  ʨʘʙʦʪʫ . 

 

ʊʝʦʨʝʪʠʯʝʩʢʠʝ ʩʚʝʜʝʥʠʷ 
ʉʣʦʚʦ ç ʧʨʦʮʝʥʪ è ʧʨʦʠʩʭʦʜʠʪ ʦʪ ʣʘʪʠʥʩʢʠʭ ʩʣʦʚ pro centum, ʯʪʦ ʙʫʢʚʘʣʴʥʦ ʦʟʥʘʯʘʝʪ ç ʩʦ ʩʪʘ è. 

ʇʨʦʮʝʥʪ = ʦʜʥʘ ʩʦʪʘʷ ʯʘʩʪʴ ʯʠʩʣʘ. 

ʇʦʥʠʤʘʥʠʝ ʧʨʦʮʝʥʪʦʚ ʠ ʫʤʝʥʠʝ ʚʳʧʦʣʥʷʪʴ ʧʨʦʮʝʥʪʥʳʝ  ʚʳʯʠʩʣʝʥʠʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʥʝʦʙʭʦʜʠʤʳ ʢʘʞʜʦʤʫ ʯʝʣʦʚʝʢʫ. ʆʯʝʥʴ ʚʝʣʠʢʦ ʧʨʠʢʣʘʜʥʦʝ ʟʥʘʯʝʥʠʝ ʵʪʦʡ ʪʝʤʳ. ʆʥʘ ʟʘʪʨʘʛʠʚʘʝʪ 

ʬʠʥʘʥʩʦʚʫʶ, ʜʝʤʦʛʨʘʬʠʯʝʩʢʫʶ, ʵʢʦʣʦʛʠʯʝʩʢʫʶ, ʩʦʮʠʦʣʦʛʠʯʝʩʢʫʶ ʠ ʜʨʫʛʠʝ ʩʬʝʨʳ. 

ʈʘʩʩʤʦʪʨʠʤ ʪʨʠ ʦʩʥʦʚʥʳʭ ʪʠʧʘ ʟʘʜʘʯ ʥʘ ʧʨʦʮʝʥʪʳ. 

1)ʅʘʭʦʞʜʝʥʠʝ ʧʨʦʮʝʥʪʘ ʦʪ ʯʠʩʣʘ  

ʏʪʦʙʳ ʥʘʡʪʠ ʧʨʦʮʝʥʪʳ ʦʪ ʯʠʩʣʘ, ʤʦʞʥʦ ʧʨʦʮʝʥʪʳ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠʜʝ ʜʝʩʷʪʠʯʥʦʡ ʜʨʦʙʠ ʠ ʯʠʩʣʦ 

ʫʤʥʦʞʠʪʴ ʥʘ ʧʦʣʫʯʝʥʥʫʶ ʜʝʩʷʪʠʯʥʫʶ ʜʨʦʙʴ. 

ɿʘʜʘʯʘ:  

ʇʨʝʜʧʨʠʷʪʠʝ ʠʟʛʦʪʦʚʠʣʦ ʟʘ ʢʚʘʨʪʘʣ 500 ʥʘʩʦʩʦʚ, ʠʟ ʢʦʪʦʨʳʭ 60 % ʠʤʝʣʠ ʚʳʩʰʫʶ ʢʘʪʝʛʦʨʠʶ 

ʢʘʯʝʩʪʚʘ. ʉʢʦʣʴʢʦ ʥʘʩʦʩʦʚ ʚʳʩʰʝʡ ʢʘʪʝʛʦʨʠʠ ʢʘʯʝʩʪʚʘ ʠʟʛʦʪʦʚʠʣʦ ʧʨʝʜʧʨʠʷʪʠʝ? 

ʈʝʰʝʥʠʝ: ʅʘʡʜʝʤ 60 % ʦʪ 500 (ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʥʘʩʦʩʦʚ). 

60 % = 0,6 

500 Å 0,6 = 300 ʥʘʩʦʩʦʚ ʚʳʩʰʝʡ ʢʘʪʝʛʦʨʠʠ ʢʘʯʝʩʪʚʘ. 

                                  ʆʪʚʝʪ: 300 ʥʘʩʦʩʦʚ ʚʳʩʰʝʡ ʢʘʪʝʛʦʨʠʠ ʢʘʯʝʩʪʚʘ. 

2)ʅʘʭʦʞʜʝʥʠʝ ʯʠʩʣʘ ʧʦ ʝʛʦ ʧʨʦʮʝʥʪʫ 

ʏʪʦʙʳ ʥʘʡʪʠ ʯʠʩʣʦ ʧʦ ʝʛʦ ʧʨʦʮʝʥʪʘʤ, ʤʦʞʥʦ ʧʨʦʮʝʥʪʳ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠʜʝ ʜʝʩʷʪʠʯʥʦʡ ʜʨʦʙʠ ʠ 

ʜʘʥʥʦʝ ʯʠʩʣʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʧʦʣʫʯʝʥʥʫʶ ʜʝʩʷʪʠʯʥʫʶ ʜʨʦʙʴ. 

ɿʘʜʘʯʘ: ʋʯʝʥʠʢ ʧʨʦʯʠʪʘʣ 138 ʩʪʨʘʥʠʮ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 23 % ʯʠʩʣʘ ʚʩʝʭ ʩʪʨʘʥʠʮ ʚ ʢʥʠʛʝ. ʉʢʦʣʴʢʦ 

ʩʪʨʘʥʠʮ ʚ ʢʥʠʛʝ? 

ʈʝʰʝʥʠʝ: 

ʀʪʘʢ, ʥʘʤ ʥʝʠʟʚʝʩʪʥʦ ʩʢʦʣʴʢʦ ʚʩʝʛʦ ʩʪʨʘʥʠʮ ʚ ʢʥʠʛʝ. ʅʦ ʤʳ ʟʥʘʝʤ, ʯʪʦ ʯʘʩʪʴ, ʢʦʪʦʨʫʶ ʧʨʦʯʠʪʘʣ 

ʫʯʝʥʠʢ (138 ʩʪʨʘʥʠʮ) ʩʦʩʪʘʚʣʷʝʪ 23 % ʦʪ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʩʪʨʘʥʠʮ ʚ ʢʥʠʛʝ. ʊʘʢ ʢʘʢ 138 ʩʪʨ. - ʵʪʦ 

ʚʩʝʛʦ ʣʠʰʴ ʯʘʩʪʴ, ʩʘʤʦ ʢʦʣʠʯʝʩʪʚʦ ʩʪʨʘʥʠʮ, ʝʩʪʝʩʪʚʝʥʥʦ, ʙʫʜʝʪ ʙʦʣʴʰʝ 138. ʕʪʦ ʧʦʤʦʞʝʪ ʥʘʤ ʧʨʠ 

ʧʨʦʚʝʨʢʝ. 
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ʇʨʦʚʝʨʢʘ: 600 > 138 (ʵʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ 138 ʷʚʣʷʝʪʩʷ ʯʘʩʪʴʶ 600). 

                         ʆʪʚʝʪ: 600 (ʩʪʨ.) - ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʩʪʨʘʥʠʮ ʚ ʢʥʠʛʝ. 

3)ʉʢʦʣʴʢʦ ʧʨʦʮʝʥʪʦʚ ʦʜʥʦ ʯʠʩʣʦ ʩʦʩʪʘʚʣʷʝʪ ʦʪ ʜʨʫʛʦʛʦ. 

ʏʪʦʙʳ ʥʘʡʪʠ ʩʢʦʣʴʢʦ ʧʨʦʮʝʥʪʦʚ ʦʜʥʦ ʯʠʩʣʦ ʩʦʩʪʘʚʣʷʝʪ ʦʪ ʜʨʫʛʦʛʦ ʤʦʞʥʦ ʦʜʥʦ ʯʠʩʣʦ ʨʘʟʜʝʣʠʪʴ ʥʘ 

ʜʨʫʛʦʝ ʠ ʧʦʣʫʯʝʥʥʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ ʫʤʥʦʞʠʪʴ ʥʘ 100. 

ɿʘʜʘʯʘ: ʀʟ 200 ʘʨʙʫʟʦʚ 16 ʦʢʘʟʘʣʠʩʴ ʥʝʟʨʝʣʳʤʠ. ʉʢʦʣʴʢʦ ʧʨʦʮʝʥʪʦʚ ʚʩʝʭ ʘʨʙʫʟʦʚ ʩʦʩʪʘʚʠʣʠ 

ʥʝʟʨʝʣʳʝ ʘʨʙʫʟʳ? 

ʈʝʰʝʥʠʝ: 

16 ʜʝʣʠʤ ʥʘ ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʘʨʙʫʟʦʚ ʠ ʫʤʥʦʞʘʝʤ ʥʘ 100 %. 

 
                                         ʆʪʚʝʪ: 8 % - ʩʦʩʪʘʚʣʷʶʪ ʥʝʟʨʝʣʳʝ ʘʨʙʫʟʳ ʦʪ ʚʩʝʭ ʘʨʙʫʟʦʚ. 

ʇʨʠʤʝʨʳ ʨʝʰʝʥʠʷ ʟʘʜʘʯ 

ɿʘʜʘʯʘ 1: ɼʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʬʘʨʰʘ ʚʟʷʣʠ ʛʦʚʜ̫ʠʥʫ ʠ ʩʚʠʥʠʥʫ ʚ ʦʪʥʦhʝʥʠʠ 7:13. ʂʘʢʦʡ ʧʨʦʮʝʥʪ ʚ 

ʬʘʨʰʝ ʩʦʩʪʘʚʣʝ̫ʪ ʩʚʠʥʠʥʘ? 

ʈʝhʝʥʠʝ: ʇʫʩʪʴ ʚʷʟʣʠ  ʛ ʛʦʚʜ̫ʠʥʳ, ʪʦʛʜʘ ʩʚʠʥʠʥʳ ʚʟʷʣʠ  ʛ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʚʠʥʠʥʘ ʩʦʩʪʘʚ-

ʣʝ̫ʪ ʚ ʬʘʨʰʝ                                   ʆʪʚʝʪ: 65%  . 

                                                                                          

ɿʘʜʘʯʘ 2: ʂʘʢʦʚʘ ʚʝʣʠʯʠʥʘ ʧʦʜʦʭʦʜʥʦʛʦ ʥʘʣʦʛʘ, ʢʦʪʦʨʳʡ ʩʦʩʪʘʚʣʷʝʪ 13% ʦʪ ʚʝʣʠʯʠʥʳ ʟʘʨʘʙʦʪʥʦʡ 

ʧʣʘʪʳ ʚ 25000 ʨʫʙʣʝʡ? 

ʈʝʰʝʥʠʝ:25000 0,13 3250Ö = ʨʫʙʣʝʡ.                                                         ʆʪʚʝʪ: 3250 ʨʫʙʣʝʡ. 

ɿʘʜʘʯʘ 3: ʗʙʣʦʢʠ ʧʨʠ ʩʫʰʢʝ ʪʝʨʷʶʪ 84% ʩʚʦʝʡ ʤʘʩʩʳ. ʉʢʦʣʴʢʦ ʩʫʰʝʥʳʭ ʷʙʣʦʢ ʧʦʣʫʯʠʪʩʷ ʠʟ 300 

ʢʛ ʩʚʝʞʠʭ? 

ʈʝʰʝʥʠʝ:  ʀʟ ʫʩʣʦʚʠʷ ʩʣʝʜʫʝʪ, ʯʪʦ ʧʨʠ ʩʫʰʢʝ ʪʝʨʷʝʪʩʷ300 0,84 252Ö = ʢʛ.  

300-252=48ʢʛ                                                                                ʆʪʚʝʪ: 48ʢʛ.          

ɿʘʜʘʯʘ 4: ɺ ʩʧʦʨʪʠʚʥʦʤ ʤʘʛʘʟʠʥʝ ʚʝʣʦʩʠʧʝʜ ʧʨʦʜʘʝʪʩʷ  ʩʦ ʩʢʠʜʢʦʡ 15% ʟʘ 4500 ʨʫʙʣʝʡ. ʂʘʢʦʚʘ 

ʧʝʨʚʦʥʘʯʘʣʴʥʘʷ ʮʝʥʘ ʚʝʣʦʩʠʧʝʜʘ? 

ʈʝʰʝʥʠʝ: 

ʀʟ ʫʩʣʦʚʠʷ ʩʣʝʜʫʝʪ, ʯʪʦ 4500ïɻ ʪʦ 85% ʦʪ ʧʝʨʚʦʥʘʯʘʣʴʥʦʡ ʮʝʥʳ. 

4500 ʨʫʙʣʝʡ ï 85% 

 ʍ ʨʫʙʣʝʡï 100%,          ʍº5294,12  ʨʫʙʣʝʡ.                         ʆʪʚʝʪ: 5294,12ʨ.   

ɿʘʜʘʯʘ 5: ʎʝʥʘ ʪʦʚʘʨʘ ʧʦʥʠʟʠʣʘʩʴ ʥʘ 40%, ʟʘʪʝʤ ʝʱʝ ʥʘ 25%. ʅʘ ʩʢʦʣʴʢʦ ʧʨʦʮʝʥʪʦʚ ʧʦʥʠʟʠʣʘʩʴ 

ʮʝʥʘ ʪʦʚʘʨʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʝʨʚʦʥʘʯʘʣʴʥʦʡ ʮʝʥʦʡ? 

ʈʝʰʝʥʠʝ: 

ʆʙʦʟʥʘʯʠʤ ʧʝʨʚʦʥʘʯʘʣʴʥʫʶ ʮʝʥʫ ʪʦʚʘʨʘ ʯʝʨʝʟ ʭ. ʇʦʩʣʝ ʧʝʨʚʦʛʦ ʧʦʥʠʞʝʥʠʷ ʮʝʥʘ ʩʪʘʥʝʪ ʨʘʚʥʦʡ 

ʭ ð 0, 4ʭ = 0,6x. 

ɺʪʦʨʦʝ ʧʦʥʠʞʝʥʠʝ ʮʝʥʳ ʩʦʩʪʘʚʣʷʝʪ 25% ʦʪ ʥʦʚʦʡ ʮʝʥʳ 0,6ʭ, ʧʦʵʪʦʤʫ ʧʦʩʣʝ ʚʪʦʨʦʛʦ ʧʦʥʠʞʝʥʠʷ 

ʙʫʜʝʤ ʠʤʝʪʴ ʮʝʥʫ 

0,6ʭ - 0,25  0,6x = 0,45x;. 

ʇʦʩʣʝ ʜʚʫʭ ʧʦʥʠʞʝʥʠʡ ʩʫʤʤʘʨʥʦʝ ʠʟʤʝʥʝʥʠʝ ʮʝʥʳ ʩʦʩʪʘʚʣʷʝʪ: 

ʭ - 0,45x = 0,55ʭ. 

ʊʘʢ ʢʘʢ ʚʝʣʠʯʠʥʘ 0,55x; ʩʦʩʪʘʚʣʷʝʪ 55% ʦʪ ʚʝʣʠʯʠʥʳ x, ʪʦ ʮʝʥʘ ʪʦʚʘʨʘ ʧʦʥʠʟʠʣʘʩʴ ʥʘ 55%. 

                                                                                                                     ʆʪʚʝʪ: 55%. 

ɿʘʜʘʯʘ 6: ɺ ʢʦʣʣʝʜʞʝ 260 ʦʙʫʯʘʶʱʠʭʩʷ, ʠʟ ʢʦʪʦʨʳʭ 10% ʥʝʫʩʧʝʚʘʶʱʠʭ. ʇʦʩʣʝ ʦʪʯʠʩʣʝʥʠʷ 

ʥʝʢʦʪʦʨʦʛʦ ʯʠʩʣʘ ʥʝʫʩʧʝʚʘʶʱʠʭ, ʠʭ ʧʨʦʮʝʥʪ ʩʥʠʟʠʣʩʷ ʜʦ 6,4%. ʉʢʦʣʴʢʦ ʫʯʘʱʠʭʩʷ ʦʪʯʠʩʣʝʥʦ? 

ʈʝʰʝʥʠʝ: 

ɼʦ ʦʪʯʠʩʣʝʥʠʷ ʢʦʣʠʯʝʩʪʚʦ ʥʝʫʩʧʝʚʘʶʱʠʭ ʜʦ ʦʪʯʠʩʣʝʥʠʷ ʩʦʩʪʘʚʣʷʣʦ 
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0,1  260 = 26. 

ʇʫʩʪʴ ʦʪʯʠʩʣʠʣʠ ʭ ʯʝʣʦʚʝʢ. ʊʦʛʜʘ ʚʩʝʛʦ ʚ ʣʠʮʝʝ ʦʩʪʘʣʦʩʴ (260 ð ʭ) ʫʯʘʱʠʭʩʷ, ʠʟ ʥʠʭ 

ʥʝʫʩʧʝʚʘʶʱʠʭ ʩʪʘʣʦ 26 - ʭ. ʀʤʝʝʤ ʧʨʦʧʦʨʮʠʶ 

260 ï x       -    100%, 

26 - x          -    6,4%. 

(260 ï x)0,064=(26 - x)100, 

ʈʝʰʘʷ ʧʦʣʫʯʝʥʥʦʝ ʫʨʘʚʥʝʥʠʝ, ʥʘʭʦʜʠʤ ʭ = 10. 

                                                                                                                        ʆʪʚʝʪ: 10. 

ɿʘʜʘʯʘ 7: ʇʝʨʚʦʥʘʯʘʣʴʥʘʷ ʩʪʦʠʤʦʩʪʴ ʝʜʠʥʠʮʳ ʧʨʦʜʫʢʮʠʠ ʨʘʚʥʷʣʘʩʴ 75 ʨʫʙ. ɺ ʪʝʯʝʥʠʝ ʧʝʨʚʦʛʦ 

ʛʦʜʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʥʘ ʧʦʚʳʩʠʣʘʩʴ ʥʘ ʥʝʢʦʪʦʨʦʝ, ʯʠʩʣʦ ʧʨʦʮʝʥʪʦʚ, ʘ ʚ ʪʝʯʝʥʠʝ ʚʪʦʨʦʛʦ ʛʦʜʘ 

ʩʥʠʟʠʣʘʩʴ (ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʧʦʚʳʰʝʥʥʦʡ ʩʪʦʠʤʦʩʪʠ) ʥʘ ʪʘʢʦʝ ʞʝ ʯʠʩʣʦ ʧʨʦʮʝʥʪʦʚ, ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʯʝʛʦ ʦʥʘ ʩʪʘʣʘ ʨʘʚʥʘ 72 ʨʫʙ. ʆʧʨʝʜʝʣʠʪʝ ʧʨʦʮʝʥʪʳ ʧʦʚʳʰʝʥʠʷ ʠ ʧʦʥʠʞʝʥʠʷ ʩʪʦʠʤʦʩʪʠ ʝʜʠʥʠʮʳ 

ʧʨʦʜʫʢʮʠʠ. 

ʈʝʰʝʥʠʝ: 

ʇʫʩʪʴ ʭ% - ʵʪʦ ʧʨʦʮʝʥʪʳ ʧʦʚʳʰʝʥʠʷ (ʠ ʧʦʥʠʞʝʥʠʷ) ʩʪʦʠʤʦʩʪʠ ʝʜʠʥʠʮʳ ʧʨʦʜʫʢʮʠʠ. ʇʦ 

ʦʧʨʝʜʝʣʝʥʠʶ ʭ% ʦʪ 75 ʵʪʦ ð 75 0,01x. ʊʦʛʜʘ ʧʦʩʣʝ ʧʝʨʚʦʛʦ ʧʦʚʳʰʝʥʠʷ ʮʝʥʘ ʩʪʘʥʝʪ ʨʘʚʥʷʪʴʩʷ 

75 + 0,75x. 

ɺ ʪʝʯʝʥʠʝ ʚʪʦʨʦʛʦ ʛʦʜʘ ʮʝʥʘ ʩʥʠʟʠʪʩʷ ʥʘ ʚʝʣʠʯʠʥʫ 

0,01x(75+0,75ʭ) = 0,75ʭ + 0,0075ʭ2. 

ʊʝʧʝʨʴ ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʫʨʘʚʥʝʥʠʝ ʜʣʷ ʦʢʦʥʯʘʪʝʣʴʥʦʡ ʮʝʥʳ 

(75 + 0,75ʭ)  (0,75ʭ + 0,0075ʭ2) = 72; 

ʭ2 = 400; ʦʪʩʶʜʘ x1 =  - 20, x2 = 20. 

ʇʦʜʭʦʜʠʪ ʪʦʣʴʢʦ ʦʜʠʥ ʢʦʨʝʥʴ ʵʪʦʛʦ ʫʨʘʚʥʝʥʠʷ: ʭ2 = 20. 

                                                                                                                     ʆʪʚʝʪ: 20%. 

ɿʘʜʘʯʘ 8: ʅʘ ʙʘʥʢʦʚʩʢʠʡ ʩʯʝʪ ʙʳʣʦ ʧʦʣʦʞʝʥʦ 10 ʪʳʩ. ʨʫʙ. ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʜʝʥʴʛʠ ʧʨʦʣʝʞʘʣʠ ʦʜʠʥ 

ʛʦʜ ʩʦ ʩʯʝʪʘ ʩʥʷʣʠ 1 ʪʳʩ. ʨʫʙ. ɽʱʝ ʯʝʨʝʟ ʛʦʜ ʥʘ ʩʯʝʪʫ ʩʪʘʣʦ 11 ʪʳʩ. ʨʫʙ. ʆʧʨʝʜʝʣʠʪʴ, ʢʘʢʦʡ 

ʧʨʦʮʝʥʪ ʛʦʜʦʚʳʭ ʥʘʯʠʩʣʷʝʪ ʙʘʥʢ. 

ʈʝʰʝʥʠʝ: 

ʇʫʩʪʴ ʙʘʥʢ ʥʘʯʠʩʣʷʝʪ ʨ% ʛʦʜʦʚʳʭ. 

1) ʉʫʤʤʘ ʚ 10000 ʨʫʙʣʝʡ, ʧʦʣʦʞʝʥʥʘʷ ʥʘ ʙʘʥʢʦʚʩʢʠʡ ʩʯʝʪ ʧʦʜ ʨ% ʛʦʜʦʚʳʭ, ʯʝʨʝʟ ʛʦʜ ʚʦʟʨʘʩʪʝʪ 

ʜʦ ʚʝʣʠʯʠʥʳ 

10000 + 0,01 p  10000 = 10000 + 100ʨ ʨʫʙ. 

ʂʦʛʜʘ ʩʦ ʩʯʝʪʘ ʩʥʠʤʫʪ 1000 ʨʫʙ., ʪʘʤ ʦʩʪʘʥʝʪʩʷ 9000 + 100ʨ ʨʫʙ. 

2) ɽʱʝ ʯʝʨʝʟ ʛʦʜ ʧʦʩʣʝʜʥʷʷ ʚʝʣʠʯʠʥʘ ʟʘ ʩʯʝʪ ʥʘʯʠʩʣʝʥʠʷ ʧʨʦʮʝʥʪʦʚ ʚʦʟʨʘʩʪʝʪ ʜʦ ʚʝʣʠʯʠʥʳ 9000 

+ 100ʨ + 0,01p(9000 + 100ʨ) = ʨ2 + 190ʨ + 9000 ʨʫʙ. 

ʇʦ ʫʩʣʦʚʠʶ ʵʪʘ ʚʝʣʠʯʠʥʘ ʨʘʚʥʘ 11000 ʨʫʙ, ʧʦʵʪʦʤʫ ʠʤʝʝʤ ʢʚʘʜʨʘʪʥʦʝ ʫʨʘʚʥʝʥʠʝ. 

ʨ2 + 190ʨ + 9000 = 11000; 

ʨ2 +190ʨ-2000=0 , ʨʝʰʠʤ ʵʪʦ ʢʚʘʜʨʘʪʥʦʝ ʫʨʘʚʥʝʥʠʝ, p1 = 10, p2 = -200. 

ʆʪʨʠʮʘʪʝʣʴʥʳʡ ʢʦʨʝʥʴ ʥʝ ʧʦʜʭʦʜʠʪ.                                                            ʆʪʚʝʪ: 10%. 

 

ɿʘʜʘʯʘ 9: ɺ ʛʦʨʦʜʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 48400 ʞʠʪʝʣʝʡ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʥʘʩʝʣʝʥʠʝ ʵʪʦʛʦ ʛʦʨʦʜʘ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʝʞʝʛʦʜʥʦ ʥʘ 10%. ʉʢʦʣʴʢʦ ʞʠʪʝʣʝʡ ʙʳʣʦ ʚ ʛʦʨʦʜʝ ʜʚʘ ʛʦʜʘ ʥʘʟʘʜ? 

ʈʝʰʝʥʠʝ: 

ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʜʚʘ ʛʦʜʘ ʥʘʟʘʜ ʢʦʣʠʯʝʩʪʚʦ ʞʠʪʝʣʝʡ ʛʦʨʦʜ ʙʳʣʦ x ʯʝʣʦʚʝʢ, ʪʦʛʜʘ ʢʦʣʠʯʝʩʪʚʦ 

ʞʠʪʝʣʝʡ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʳʨʘʞʘʝʪʩʷ ʯʝʨʝʟ ʭ ʧʦ ʬʦʨʤʫʣʝ ʩʣʦʞʥʳʭ ʧʨʦʮʝʥʪʦʚ: 

x(1+0,1)2 = 1,21x. 

ʀʟ ʫʩʣʦʚʠʷ ʟʘʜʘʯʠ: 

1,21ʭ = 48400; 

ʭ = 40000. 

                                                                                              ʆʪʚʝʪ: 40000 ʯʝʣʦʚʝʢ. 
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ɺʘʨʠʘʥʪʳ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʘʙʦʪʳ: 

ɺʘʨʠʘʥʪ 1 

1. ɿʘ ʘʢʪʠʚʥʫʶ ʦʙʱʝʩʪʚʝʥʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʩʪʫʜʝʥʪʫ ʫʚʝʣʠʯʠʣʠ ʩʪʠʧʝʥʜʠʶ ʥʘ çʘè%. ɺʝʣʠʯʠʥʘ 

ʩʪʠʧʝʥʜʠʠ-1050 ʨʫʙʣʝʡ. ʂʘʢʫʶ ʩʪʠʧʝʥʜʠʶ ʪʝʧʝʨʴ ʧʦʣʫʯʠʪ ʘʢʪʠʚʥʳʡ ʩʪʫʜʝʥʪ? (ɿʥʘʯʝʥʠʝ çʘè 

ʚʳʙʝʨʠʪʝ ʩʘʤʠ). 

2. ɿʘ ʧʨʦʧʫʩʢʠ ʟʘʥʷʪʠʡ ʩʪʫʜʝʥʪʫ ʫʤʝʥʴʰʠʣʠ ʩʪʠʧʝʥʜʠʶ ʥʘ 12%. ʉʢʦʣʴʢʦ ʝʤʫ ʜʦʩʪʘʥʝʪʩʷ, ʝʩʣʠ 

ʩʪʠʧʝʥʜʠʷ 800 ʨʫʙʣʝʡ? 

3. ʅʘ ʩʢʦʣʴʢʦ ʨʫʙʣʝʡ ʧʦʚʳʩʠʪʩʷ ʢʚʘʨʪʧʣʘʪʘ, ʩʦʩʪʘʚʣʷʶʱʘʷ 3500 ʨʫʙʣʝʡ, ʝʩʣʠ ʩ 1 ʩʝʥʪʷʙʨʷ ʦʥʘ 
ʜʦʣʞʥʘ ʫʚʝʣʠʯʠʪʴʩʷ ʥʘ 7 %? 

4. ɺ ʤʘʛʘʟʠʥʝ ʤʫʣʴʪʠʚʘʨʢʘ ʧʨʦʜʘʝʪʩʷ ʩʦ ʩʢʠʜʢʦʡ 20% ʟʘ 4500 ʨʫʙʣʝʡ. ʂʘʢʦʚʘ ʧʝʨʚʦʥʘʯʘʣʴʥʘʷ ʮʝʥʘ 
ʤʫʣʴʪʠʚʘʨʢʠ? 

5. ɻʨʠʙʳ ʧʨʠ ʩʫʰʢʝ ʪʝʨʷʶʪ 78% ʩʚʦʝʡ ʤʘʩʩʳ. ʉʢʦʣʴʢʦ ʩʫʰʝʥʳʭ ʛʨʠʙʦʚ ʧʦʣʫʯʠʪʩʷ ʠʟ 100 ʢʛ ʩʚʝʞʠʭ? 

6. ʂʘʢʦʚʘ ʚʝʣʠʯʠʥʘ ʧʦʜʦʭʦʜʥʦʛʦ ʥʘʣʦʛʘ, ʢʦʪʦʨʳʡ ʩʦʩʪʘʚʣʷʝʪ 13% ʦʪ ʚʝʣʠʯʠʥʳ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ ʚ 
21000 ʨʫʙʣʝʡ? 

7. ʉʢʦʣʴʢʦ ʨʫʙʣʝʡ ʩʦʩʪʘʚʣʷʝʪ ʩʢʠʜʢʘ ʥʘ ʪʦʚʘʨ ʦʪ ʝʛʦ ʮʝʥʳ ʚ 1250 ʨʫʙʣʝʡ, ʝʩʣʠ ʨʘʟʤʝʨ ʩʢʠʜʢʠ 30%? 

8. ɺ ʜʝʢʘʙʨʝ ʰʫʙʘ ʩʪʦʠʣʘ 38 ʪʳʩ. ʨʫʙʣʝʡ, ʚ ʩʝʟʦʥ ʮʝʥʫ ʧʦʚʳʩʠʣʠ   ʥʘ 20%, ʘ ʚ ʤʘʝ ʩʥʠʟʠʣʠ ʥʘ 15%, ʚ 
ʠʶʣʝ ʙʳʣʘ ʨʘʩʧʨʦʜʘʞʘ ʩʦ ʩʢʠʜʢʦʡ 30%. ʉʢʦʣʴʢʦ ʪʝʧʝʨʴ ʩʪʦʠʪ ʰʫʙʘ?  

 

ɺʘʨʠʘʥʪ 2 

1. ɿʘ ʘʢʪʠʚʥʫʶ ʦʙʱʝʩʪʚʝʥʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʩʪʫʜʝʥʪʫ ʫʚʝʣʠʯʠʣʠ ʩʪʠʧʝʥʜʠʶ ʥʘ çʘè%. ɺʝʣʠʯʠʥʘ 

ʩʪʠʧʝʥʜʠʠ-1000 ʨʫʙʣʝʡ. ʂʘʢʫʶ ʩʪʠʧʝʥʜʠʶ ʪʝʧʝʨʴ ʧʦʣʫʯʠʪ ʘʢʪʠʚʥʳʡ ʩʪʫʜʝʥʪ? (ɿʥʘʯʝʥʠʝ çʘè 

ʚʳʙʝʨʠʪʝ ʩʘʤʠ). 

2. ɿʘ ʧʨʦʧʫʩʢʠ ʟʘʥʷʪʠʡ ʩʪʫʜʝʥʪʫ ʫʤʝʥʴʰʠʣʠ ʩʪʠʧʝʥʜʠʶ ʥʘ 16%.ʉʢʦʣʴʢʦ ʝʤʫ ʜʦʩʪʘʥʝʪʩʷ, ʝʩʣʠ 
ʩʪʠʧʝʥʜʠʷ 900 ʨʫʙʣʝʡ? 

3. ʅʘ ʩʢʦʣʴʢʦ ʨʫʙʣʝʡ ʧʦʚʳʩʠʪʩʷ ʢʚʘʨʪʧʣʘʪʘ, ʩʦʩʪʘʚʣʷʶʱʘʷ 3500 ʨʫʙʣʝʡ, ʝʩʣʠ ʩ 1 ʩʝʥʪʷʙʨʷ ʦʥʘ 

ʜʦʣʞʥʘ ʫʚʝʣʠʯʠʪʴʩʷ ʥʘ 7 %? 

4. ɺ ʤʘʛʘʟʠʥʝ ʧʨʦʜʘʝʪʩʷ ʙʣʝʥʜʝʨ  ʩʦ ʩʢʠʜʢʦʡ 10% ʟʘ 2500 ʨʫʙʣʝʡ. ʂʘʢʦʚʘ ʧʝʨʚʦʥʘʯʘʣʴʥʘʷ ʮʝʥʘ 
ʙʣʝʥʜʝʨʘ? 

5. ʋʢʨʦʧ ʧʨʠ ʩʫʰʢʝ ʪʝʨʷʝʪ 86% ʩʚʦʝʡ ʤʘʩʩʳ. ʉʢʦʣʴʢʦ ʩʫʰʝʥʦʛʦ ʫʢʨʦʧʘ ʧʦʣʫʯʠʪʩʷ ʠʟ 1 ʢʛ ʩʚʝʞʝʛʦ? 

6. ʂʘʢʦʚʘ ʚʝʣʠʯʠʥʘ ʧʦʜʦʭʦʜʥʦʛʦ ʥʘʣʦʛʘ, ʢʦʪʦʨʳʡ ʩʦʩʪʘʚʣʷʝʪ 13% ʦʪ ʚʝʣʠʯʠʥʳ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ ʚ 
30000 ʨʫʙʣʝʡ? 

7. ʉʢʦʣʴʢʦ ʨʫʙʣʝʡ ʩʦʩʪʘʚʣʷʝʪ ʩʢʠʜʢʘ ʥʘ ʪʦʚʘʨ ʦʪ ʝʛʦ ʮʝʥʳ ʚ 1280 ʨʫʙʣʝʡ, ʝʩʣʠ ʨʘʟʤʝʨ ʩʢʠʜʢʠ 15%? 

8. ɺ ʜʝʢʘʙʨʝ ʰʫʙʘ ʩʪʦʠʣʘ 35 ʪʳʩ. ʨʫʙʣʝʡ, ʚ ʩʝʟʦʥ ʮʝʥʫ ʧʦʚʳʩʠʣʠ   ʥʘ 15%, ʘ ʚ ʤʘʝ ʩʥʠʟʠʣʠ ʥʘ 10%, ʚ 

ʠʶʣʝ ʙʳʣʘ ʨʘʩʧʨʦʜʘʞʘ ʩʦ ʩʢʠʜʢʦʡ 20%. ʉʢʦʣʴʢʦ ʪʝʧʝʨʴ ʩʪʦʠʪ ʰʫʙʘ?  

 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʨʘʙʦʪʘ ˉ6:  

ʊʝʤʘ: ʇʨʝʦʙʨʘʟʦʚʘʥʠʝ ʘʣʛʝʙʨʘʠʯʝʩʢʠʭ ʚʳʨʘʞʝʥʠʡ, ʨʘʮʠʦʥʘʣʴʥʳʭ ʠ ʠʨʨʘʮʠʦʥʘʣʴʥʳʭ ʚʳʨʘʞʝʥʠʡ 

 

ʎʝʣʴ: ʦʪʨʘʙʦʪʘʪʴ ʫʤʝʥʠʷ ʠ ʥʘʚʳʢʠ ʧʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʶ ʘʣʛʝʙʨʘʠʯʝʩʢʠʭ, ʨʘʮʠʦʥʘʣʴʥʳʭ ʠ 

ʠʨʨʘʮʠʦʥʘʣʴʥʳʭ ʚʳʨʘʞʝʥʠʡ 

ʆʙʦʨʫʜʦʚʘʥʠʝ: ʪʝʪʨʘʜʴ ʜʣʷ ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʘʙʦʪ, ʨʫʯʢʘ, ʨʘʟʜʘʪʦʯʥʳʡ ʤʘʪʝʨʠʘʣ, ʨʘʙʦʯʘʷ ʪʝʪʨʘʜʴ ʩ 

ʪʝʦʨʝʪʠʯʝʩʢʠʤ ʤʘʪʝʨʠʘʣʦʤ, ʤʠʢʨʦʢʘʣʴʢʫʣʷʪʦʨ. 

 

ɺʘʨʠʘʥʪ ï 1 

1.ʈʘʟʣʦʞʠʪʝ ʤʥʦʛʦʯʣʝʥ ʥʘ ʤʥʦʞʠʪʝʣʠ: 

 ὥ ὥὦ ὥὦ ὦ 

 

2.ʉʦʢʨʘʪʠʪʝ ʜʨʦʙʴ: 
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3.ʋʧʨʦʩʪʠʪʝ ʚʳʨʘʞʝʥʠʝ: 

ʘ) ; 

 

ʙ) ᶻ ; 

 

ʚ) . 

 

4.ʅʘʡʜʠʪʝ ʟʥʘʯʝʥʠʝ ʚʳʨʘʞʝʥʠʷ: 

ʘ) ςȟρυρ σσȟυ υ σzȟυψρυȟχᶻ ςȟςυ; 

 

ʙ) 
Ѝ ȟz Ѝȟ

Ѝȟ
; 

 

ʚ) ς ρφ . 

 

5.ʀʟʙʘʚʴʪʝʩʴ ʦʪ ʠʨʨʘʮʠʦʥʘʣʴʥʦʩʪʠ ʚ ʟʥʘʤʝʥʘʪʝʣʝ: 

ʘ) 
Ѝ Ѝ

; 

 

ʙ) 
Ѝ Ѝ

Ѝ Ѝ

Ѝ Ѝ

Ѝ Ѝ
. 

 

ɺʘʨʠʘʥʪ ï 2 

1.ʈʘʟʣʦʞʠʪʝ ʤʥʦʛʦʯʣʝʥ ʥʘ ʤʥʦʞʠʪʝʣʠ: 

 συὼ χὼώ υώ ώ 

 

2.ʉʦʢʨʘʪʠʪʝ ʜʨʦʙʴ: 

  

 

3.ʋʧʨʦʩʪʠʪʝ ʚʳʨʘʞʝʥʠʝ: 

ʘ) ᶻ ; 

 

ʙ) ; 

 

ʚ) ᶻ . 

 

4.ʅʘʡʜʠʪʝ ʟʥʘʯʝʥʠʝ ʚʳʨʘʞʝʥʠʷ: 

ʘ)χυτ σ σz ᶻρ πȢσυ ρȢτ; 
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ʙ) 
Ѝ Ȣz ЍȢ

Ѝȟ
; 

 

ʚ) ς φ . 

 

5.ʀʟʙʘʚʴʪʝʩʴ ʦʪ ʠʨʨʘʮʠʦʥʘʣʴʥʦʩʪʠ ʚ ʟʥʘʤʝʥʘʪʝʣʝ: 

ʘ) 
Ѝ Ѝ

; 

 

ʙ) 
Ѝ Ѝ

Ѝ Ѝ

Ѝ Ѝ

Ѝ Ѝ
. 

 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʨʘʙʦʪʘ ˉ28,29:  
ɼʝʡʩʪʚʠʷ ʥʘʜ ʢʦʤʧʣʝʢʩʥʳʤʠ ʯʠʩʣʘʤʠ ʚ ʘʣʛʝʙʨʘʠʯʝʩʢʦʡ ʬʦʨʤʝ 

ɺʳʧʦʣʥʝʥʠʝ ʨʘʩʯʸʪʦʚ ʩ ʧʦʤʦʱʴʶ ʢʦʤʧʣʝʢʩʥʳʭ ʯʠʩʝʣ.  
 

ʎʝʣ:ɹ ʥʘʫʯʠʪʴʩʷ ʚʳʧʦʣʥʷʪʴ ʜʝʡʩʪʚʠʷ ʥʘʜ ʢʦʤʧʣʝʢʩʥʳʤʠ ʯʠʩʣʘʤʠ ʚ ʘʣʛʝʙʨʘʠʯʝʩʢʦʡ 

ʬʦʨʤʝ 
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30 

 

 

 
ʈʝʰʠʪʴ ʫʨʘʚʥʝʥʠʷ: 
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1. ὼ τὼ ρσ π 
2. ὼ σὼ τ π 
3. ςȢυὼ ὼ ρ π 
4. τὼ ςπὼ ςφ π 

 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʨʘʙʦʪʘ ˉ67: ʇʦʥʷʪʠʝ ʢʦʨʥʷ nïʡ ʩʪʝʧʝʥʠ ʠʟ ʜʝʡʩʪʚʠʪʝʣʴʥʦʛʦ ʯʠʩʣʘ 

 
ʎʝʣʴ ʨʘʙʦʪʳ: ʦʚʣʘʜʝʥʠʝ ʧʨʘʢʪʠʯʝʩʢʠʤʠ ʥʘʚʳʢʘʤʠ ʠ ʟʘʢʨʝʧʣʝʥʠʝ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʦ 

ʚʳʯʠʩʣʝʥʠʶ ʢʦʨʥʝʡ ʠʟ ʯʠʩʝʣ ʠ ʯʠʩʣʦʚʳʭ ʠ ʙʫʢʚʝʥʥʳʭ ʚʳʨʘʞʝʥʠʡ. 

ʉʪʫʜʝʥʪ ʜʦʣʞʝʥ: 

ʟʥʘʪʴ: 

- ʧʦʥʷʪʠʝ ʢʦʨʥʷ n-ʦʡ ʩʪʝʧʝʥʠ; 

-ʧʦʥʷʪʠʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʛʦ ʢʦʨʥʷ; 

-ʦʩʥʦʚʥʳʝ ʩʚʦʡʩʪʚʘ ʢʦʨʥʝʡ; 

ʫʤʝʪʴ: 

- ʚʳʯʠʩʣʷʪʴ ʢʦʨʝʥʴ n-ʦʡ ʩʪʝʧʝʥʠ; 

-ʫʧʨʦʱʘʪʴ ʣʶʙʳʝ ʚʳʨʘʞʝʥʠʷ ʠʩʧʦʣʴʟʫʷ ʩʚʦʡʩʪʚʘ ʢʦʨʥʝʡ; 

ʇʦʜʛʦʪʦʚʢʘ ʢ ʨʘʙʦʪʝ:  

1. ʇʦʚʪʦʨʠʪʴ, ʯʪʦ ʪʘʢʦʝ ʘʨʠʬʤʝʪʠʯʝʩʢʠʡ ʢʚʘʜʨʘʪʥʳʡ ʢʦʨʝʥʴ ʠʟ ʯʠʩʣʘ. 

2. ʉʚʦʡʩʪʚʘ ʘʨʠʬʤʝʪʠʯʝʩʢʦʛʦ ʢʚʘʜʨʘʪʥʦʛʦ ʢʦʨʥʷ. 

ʂʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ: 

1. ʏʪʦ ʪʘʢʦʝ ʢʦʨʝʥʴ n-ʦʡ ʩʪʝʧʝʥʠ ʠʟ ʯʠʩʣʘ ʘ? 

2. ʏʪʦ ʪʘʢʦʝ ʘʨʠʬʤʝʪʠʯʝʩʢʠʡ ʢʦʨʝʥʴ n-ʦʡ ʩʪʝʧʝʥʠ ʠʟ ʯʠʩʣʘ ? 

3. ʆʩʥʦʚʥʳʝ ʩʚʦʡʩʪʚʘ ʢʦʨʥʝʡ? 

4. ʂʘʢ ʥʘʟʳʚʘʶʪ ʟʥʘʢ ʢʦʨʥʷ Ѝ ? 
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ɿʘʜʘʥʠʝ: 

 ɿʘʜʘʥʠʝ  

ʚʘʨʠʘʥʪ 

1 2 

1)ɺʳʯʠʩʣʠʪʝ ɸ)πȟρςυ 
 

ɹ)  

 

πȟπςχ 

 

σ
σ

ψ
 

2)ʈʝʰʠʪʝ ʫʨʘʚʥʝʥʠʝ 
ɸ)ὼ ψ π 

ɹ)Ѝὼ υ σ 

ὼ ρω π 

Ѝχ τὼ τ 

3)ʅʘʡʜʠʪʝ ʟʥʘʯʝʥʠʝ ʯʠʩʣʦʚʦʛʦ ʚʳʨʘʞʝʥʠʷ ʘ)Ѝςτzω 
 

ʙ)
́̃

̒
 

 

ɸ)Ѝχυzτυ 

ɹ)
́

̃
 

 

4)ɺʥʝʩʠʪʝ ʤʥʦʞʠʪʝʣʴ ʧʦʜ ʟʥʘʢ ʢʦʨʥʷ 
ɸ)2Ѝυ 

ɹ)ςЍσ 

5Ѝς 

σЍς 

5)ʇʨʝʦʙʨʘʟʫʡʪʝ ʟʘʜʘʥʥʦʝ ʚʳʨʘʞʝʥʠʝ ʢ ʚʠʜʫ 

Ѝὃ 

  
 

τ

σ

σ

τ

τ

σ
 

ς

σ

σ

ς

ς

σ
 

6)ɺʳʥʝʩʠʪʝ ʤʥʦʞʠʪʝʣʴ ʠʟ ʧʦʜ ʟʥʘʢʘ ʢʦʨʥʷ φςυὼώ φτὲ  

 

ʊɽʆʈɽʊʀʏɽʉʂʀʁ ʄɸʊɽʈʀɸʃ ʂ ʇʈɸʂʊʀʏɽʉʂʆʁ ʈɸɹʆʊɽ ˉ 19: 

 

ʂʦʨʝʥʴ n-ʡ ʩʪʝʧʝʥʠ ʠ ʝʛʦ ʩʚʦʡʩʪʚʘ. 

ʙʝʟʫʩʣʦʚʥʦ, ʚʩʝ ʪʘʢ ʠʣʠ ʠʥʘʯʝ ʟʥʘʢʦʤʳ ʩ ʠʥʪʫʠʪʠʚʥʳʤ ʧʦʥʷʪʠʝʤ ʢʚʘʜʨʘʪʥʦʛʦ ʢʦʨʥʷ - ʵʪʦ ʪʘʢʦʝ 

ʯʠʩʣʦ, ʢʚʘʜʨʘʪ ʢʦʪʦʨʦʛʦ ʨʘʚʝʥ a. ʘʥʘʣʦʛʠʯʥʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʦʨʝʥʴ n-ʡ ʩʪʝʧʝʥʠ ʠʟ ʯʠʩʣʘ a, ʛʜʝ n - 

ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʯʠʩʣʦ.  

ʦʧʨʝʜʝʣʝʥʠʝ. ʢʦʨʥʝʤ n-ʡ ʩʪʝʧʝʥʠ ʠʟ ʯʠʩʣʘ a ʥʘʟʳʚʘʝʪʩʷ ʪʘʢʦʝ ʯʠʩʣʦ, n-ʷ ʩʪʝʧʝʥʴ ʢʦʪʦʨʦʛʦ ʨʘʚʥʘ a.  

ʩʦʛʣʘʩʥʦ ʜʘʥʥʦʤʫ ʦʧʨʝʜʝʣʝʥʠʶ ʢʦʨʝʥʴ n-ʡ ʩʪʝʧʝʥʠ ʠʟ ʯʠʩʣʘ ʘ - ʵʪʦ ʨʝʰʝʥʠʝ ʫʨʘʚʥʝʥʠʷ ὼ ὥ. 
ʯʠʩʣʦ ʢʦʨʥʝʡ ʵʪʦʛʦ ʫʨʘʚʥʝʥʠʷ ʟʘʚʠʩʠʪ ʦʪ n ʠ ʦʪ ʘ. 

ʘʨʠʬʤʝʪʠʯʝʩʢʠʡ ʢʦʨʝʥʴ n-ʡ ʩʪʝʧʝʥʠ. ʦʧʨʝʜʝʣʝʥʠʝ. ʘʨʠʬʤʝʪʠʯʝʩʢʠʤ ʢʦʨʥʝʤ n-ʡ ʩʪʝʧʝʥʠ ʠʟ 

ʯʠʩʣʘ a ʥʘʟʳʚʘʶʪ ʥʝʦʪʨʠʮʘʪʝʣʴʥʦʝ ʯʠʩʣʦ, n-ʷ ʩʪʝʧʝʥʴ ʢʦʪʦʨʦʛʦ ʨʘʚʥʘ ʘ.  

ʘʨʠʬʤʝʪʠʯʝʩʢʠʡ ʢʦʨʝʥʴ ʦʙʦʟʥʘʯʘʶʪЍὼ. ʯʠʩʣʦ n ʥʘʟʳʚʘʶʪ ʧʦʢʘʟʘʪʝʣʝʤ ʢʦʨʥʷ, ʘ ʩʘʤʦ ʯʠʩʣʦ a - 

ʧʦʜʢʦʨʝʥʥʳʤ ʚʳʨʘʞʝʥʠʝʤ. ʟʥʘʢ ʢʦʨʥʷ ã ʥʘʟʳʚʘʶʪ ʨʘʜʠʢʘʣʦʤ. 

ʦʩʥʦʚʥʳʝ ʩʚʦʡʩʪʚʘ ʢʦʨʥʝʡ. 
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ɼʣʷ ʣʶʙʦʛʦ ʥʘʪʫʨʘʣʴʥʦʛʦ n, ʮʝʣʦʛʦ k ʠ ʣʶʙʳʭ ʥʝʦʪʨʠʮʘʪʝʣʴʥʳʭ ʯʠʩʝʣ a ʠ b ʚʳʧʦʣʥʝʥʳ ʨʘʚʝʥʩʪʚʘ: 

 

 

 

 

 

 

ʕʪʠ ʧʷʪʴ ʩʚʦʡʩʪʚ ʩ ʣʝʛʢʦʩʪʴʶ ʜʦʢʘʟʳʚʘʶʪʩʷ ʠʟ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʨʥʷ ʠ ʩʪʝʧʝʥʠ. ʧʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯ, 

ʩʚʷʟʘʥʥʳʭ ʩ ʚʳʯʠʩʣʝʥʠʝʤ ʢʦʨʥʝʡ ʩʣʝʜʫʝʪ ʘʢʪʠʚʥʦ ʧʦʣʴʟʦʚʘʪʴʩʷ ʵʪʠʤʠ ʩʚʦʡʩʪʚʘʤʠ - ʦʥʠ 

ʩʦʢʨʘʱʘʶʪ ʦʙʲʝʤ ʚʳʯʠʩʣʝʥʠʡ, ʧʦʟʚʦʣʷʶʪ ʫʧʨʦʱʘʪʴ ʚʳʨʘʞʝʥʠʷ ʠ ʦʢʘʟʳʚʘʶʪ ʜʨʫʛʫʶ ʧʦʤʦʱʴ.  

ɼʣʷ ʣʶʙʳʭ ʯʠʩʝʣ ʘ ʠ b, ʪʘʢʠʭ, ʯʪʦ 0Òʘ<b, ʚʳʧʦʣʥʷʝʪʩʷ ʥʝʨʘʚʝʥʩʪʚʦ . ʧʨʦʚʝʜʝʤ 

ʜʦʢʘʟʘʪʝʣʴʩʪʚʦ ʤʝʪʦʜʦʤ ʦʪ ʧʨʦʪʠʚʥʦʛʦ. ʜʦʧʫʩʪʠʤ, ʯʪʦ  . ʪʦʛʜʘ ʧʦ ʩʚʦʡʩʪʚʫ ʩʪʝʧʝʥʝʡ ʩ 

ʥʘʪʫʨʘʣʴʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ  , ʪ.ʝ. aÓb. ʵʪʦ ʧʨʦʪʠʚʦʨʝʯʠʪ ʫʩʣʦʚʠʶ ʘ<ʚ. 

 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʨʘʙʦʪʘ ˉ67: 

ʉʚʦʡʩʪʚʘ ʢʦʨʥʷ n-ʡ ʩʪʝʧʝʥʠ. ʇʨʝʦʙʨʘʟʦʚʘʥʠʝ ʠʨʨʘʮʠʦʥʘʣʴʥʳʭ ʚʳʨʘʞʝʥʠʡ 
 

ʎʝʣʴ ʨʘʙʦʪʳ: ʦʚʣʘʜʝʥʠʝ ʧʨʘʢʪʠʯʝʩʢʠʤʠ ʥʘʚʳʢʘʤʠ ʠ ʟʘʢʨʝʧʣʝʥʠʝ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʦ 

ʚʳʯʠʩʣʝʥʠʶ ʩʪʝʧʝʥʠ ʩ ʨʘʮʠʦʥʘʣʴʥʳʤ ʠ ʜʝʡʩʪʚʠʪʝʣʴʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ. 

ʉʪʫʜʝʥʪ ʜʦʣʞʝʥ: 

ʟʥʘʪʴ: 

- ʆʧʨʝʜʝʣʝʥʠʝ ʩʪʝʧʝʥʠ ʩ ʥʘʪʫʨʘʣʴʥʳʤ  ʧʦʢʘʟʘʪʝʣʝʤ; 

- ʆʧʨʝʜʝʣʝʥʠʝ ʩʪʝʧʝʥʠ ʯʠʩʣʘ ʩ ʨʘʮʠʦʥʘʣʴʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ; 

- ʉʚʦʡʩʪʚʘ ʩʪʝʧʝʥʠ ʯʠʩʣʘ ʩ ʨʘʮʠʦʥʘʣʴʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ; 

ʫʤʝʪʴ: 

- ʇʨʝʦʙʨʘʟʦʚʳʚʘʪʴ ʚʳʨʘʞʝʥʠʷ ʩʦʜʝʨʞʘʱʠʝ ʩʪʝʧʝʥʴ ʩ ʜʝʡʩʪʚʠʪʝʣʴʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ; 

- ʇʝʨʝʚʦʜʠʪʴ ʩʪʝʧʝʥʴ ʩ ʨʘʮʠʦʥʘʣʴʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʚ ʢʦʨʝʥʴ; 

- ʇʝʨʝʚʦʜʠʪʴ ʢʦʨʝʥʴ ʚ ʩʪʝʧʝʥʴ ʩ ʨʘʮʠʦʥʘʣʴʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ; 

ʇʦʜʛʦʪʦʚʢʘ ʢ ʨʘʙʦʪʝ:  

1. ʇʦʚʪʦʨʠʪʴ ʦʧʨʝʜʝʣʝʥʠʝ ʩʪʝʧʝʥʠ ʯʠʩʣʘ ʩ ʮʝʣʳʤ ʧʦʢʘʟʘʪʝʣʝʤ. 

2. ʇʦʚʪʦʨʠʪʴ ʩʚʦʡʩʪʚʘ ʩʪʝʧʝʥʠ ʩ ʮʝʣʳʤ ʧʦʢʘʟʘʪʝʣʝʤ. 

ʂʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ: 

1. ʏʪʦ ʪʘʢʦʝ ʩʪʝʧʝʥʴ ʯʠʩʣʘ ʩ ʨʘʮʠʦʥʘʣʴʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ? 

2. ʉʚʦʡʩʪʚʘ ʩʪʝʧʝʥʠ ʯʠʩʣʘ ʩ ʨʘʮʠʦʥʘʣʴʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ? 

3. ʂʘʢ ʧʝʨʝʚʝʩʪʠ ʩʪʝʧʝʥʴ ʩ ʨʘʮʠʦʥʘʣʴʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʚ ʢʦʨʝʥʴ? 
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4. ʂʘʢ ʧʝʨʝʚʝʩʪʠ ʢʦʨʝʥʴ ʚ ʩʪʝʧʝʥʴ ʩ ʨʘʮʠʦʥʘʣʴʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ? 

ɿʘʜʘʥʠʝ: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʊɽʆʈɽʊʀʏɽʉʂʀʁ ʄɸʊɽʈʀɸʃ ʂ ʇʈɸʂʊʀʏɽʉʂʆʁ ʈɸɹʆʊɽ ˉ 67: 

 

ʆʧʨʝʜʝʣʝʥʠʝ 

Cʪʝʧʝʥʴʶ ʯʠʩʣʘ ʘ > 0 ʩ ʨʘʮʠʦʥʘʣʴʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ, ʛʜʝ ὶ  ,m ï ʮʝʣʦʝ ʯʠʩʣʦ, ʘ n ï ʥʘʪʫʨʘʣʴʥʦʝ 

(n > 1), ʥʘʟʳʚʘʝʪʩʷ ʯʠʩʣʦ Ѝὥ . 

 

ʉʪʝʧʝʥʴ ʩ ʜʨʦʙʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ, ʝʝ ʩʚʦʡʩʪʚʘ 

1. ɿʘʜʘʥʠʝ 

                       ɺʘʨʠʘʥʪ 

1 2 

1) ʇʨʝʜʩʪʘʚʴʪʝ ʩʪʝʧʝʥʴ ʩ ʜʨʦʙʥʳʤ 

ʧʦʢʘʟʘʪʝʣʝʤ  ʚ ʚʠʜʝ ʢʦʨʥʷ 

ςὥ 

υ 

υὥ 

φ 

2) ʇʨʝʜʩʪʘʚʴʪʝ ʟʘʜʘʥʥʦʝ ʚʳʨʘʞʝʥʠʝ ʚ ʚʠʜʝ 

ʩʪʝʧʝʥʠ ʩ ʨʘʮʠʦʥʘʣʴʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ 

ὧ 

 

Ѝὥ 

3) ɺʳʯʠʩʣʠʪʝ 
τω 

τ  

ςχ 

ψ  

4) ʅʘʡʜʠʪʝ ʟʥʘʯʝʥʠʝ ʚʳʨʘʞʝʥʠʷ σz ωȟ σ  ψ ρzφ Ѝς 

5) ʋʧʨʦʩʪʠʪʝ ʚʳʨʘʞʝʥʠʝ 

ὧ ὧz 

ὧ  

Ὠ Ὠz 

ὴ  

6)ʋʧʨʦʩʪʠʪʝ ʚʳʨʘʞʝʥʠʝ 

ώᶻώ

ώ

 

ὧ

ὧ ὧz
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            4. ὥὦ ὥ ὦz 

             5.  

 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʨʘʙʦʪʘ ˉ68: 

ʉʧʦʩʦʙʳ ʫʧʨʦʱʝʥʠʷ ʚʳʨʘʞʝʥʠʡ, ʩʦʜʝʨʞʘʱʠʭ ʨʘʜʠʢʘʣʳ 

ʎʝʣʠ: 

ʆʙʨʘʟʦʚʘʪʝʣʴʥʘʷ: ʧʨʦʜʦʣʞʠʪʴ ʬʦʨʤʠʨʦʚʘʥʠʝ ʫ ʩʪʫʜʝʥʪʦʚ ʫʤʝʥʠʡ ʧʨʠʤʝʥʷʪʴ 

ʩʚʦʡʩʪʚʘ ʩʪʝʧʝʥʝʡ ʠ ʢʦʨʥʝʡ ʧʨʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʠ ʚʳʨʘʞʝʥʠʡ.  

ɺʦʩʧʠʪʘʪʝʣʴʥʘʷ: ʚʦʩʧʠʪʘʥʠʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʠ, ʪʚʦʨʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ ʢ ʨʝʰʝʥʠʶ 

ʟʘʜʘʯ. 

ʈʘʟʚʠʚʘʶʱʘʷ: ʨʘʟʚʠʪʠʝ ʣʦʛʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ, ʥʘʚʳʢʦʚ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ. 

ʆʙʦʨʫʜʦʚʘʥʠʝ: ʜʦʩʢʘ, ʢʦʤʧʴʶʪʝʨ, ʧʨʦʝʢʪʦʨ, ʵʢʨʘʥ, ʟʘʧʠʩʠ ʥʘ ʜʦʩʢʝ, ʧʣʘʢʘʪʳ ʩ 

ʬʦʨʤʫʣʘʤʠ ʧʦ ʪʝʤʝ: çʉʪʝʧʝʥʠè ʠ çʂʦʨʥʠè, ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʢʘʨʪʦʯʢʠ-ʟʘʜʘʥʠʷ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʵʣʝʤʝʥʪʦʚ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʪʝʭʥʦʣʦʛʠʡ: 
1. ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ; 

2. ʟʜʦʨʦʚʴʝʩʙʝʨʝʛʘʶʱʠʭ (ʯʝʨʝʜʦʚʘʥʠʝ ʚʠʜʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ); 

3. ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ; 

4. ʨʘʟʚʠʚʘʶʱʠʭ; 

5. ʣʠʯʥʦʩʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ. 

ʈʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ:  
ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʦʤʧʝʪʝʥʮʠʡ: ʮʝʥʥʦʩʪʥʦ-ʩʤʳʩʣʦʚʦʡ, ʫʯʝʙʥʦ-ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ, 

ʢʦʤʤʫʥʠʢʘʪʠʚʥʦʡ, ʣʠʯʥʦʛʦ ʩʘʤʦʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ. 

ʇʣʘʥ ʟʘʥʷʪʠʷ. 

1) ʇʦʜʛʦʪʦʚʠʪʝʣʴʥʳʡ ʵʪʘʧ. 

1) ʇʨʦʚʝʨʢʘ ʫʩʚʦʝʥʠʷ ʧʨʦʡʜʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʬʨʦʥʪʘʣʴʥʦ (ʠʣʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦ) ʧʦ 

ʩʣʝʜʫʶʱʠʤ ʚʦʧʨʦʩʘʤ (ʥʘ ʵʢʨʘʥ ʧʨʦʝʢʪʠʨʫʶʪʩʷ ʚʦʧʨʦʩʳ, ʥʘ ʢʦʪʦʨʳʝ ʩʪʫʜʝʥʪʳ 

ʦʪʚʝʯʘʶʪ ʫʩʪʥʦ). 

1. ʏʪʦ ʟʥʘʯʠʪ ʚʦʟʚʝʩʪʠ ʯʠʩʣʦ ʚ ʩʪʝʧʝʥʴ n? 
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2. ʂʘʢ ʧʝʨʝʤʥʦʞʠʪʴ ʜʚʝ ʩʪʝʧʝʥʠ ʩ ʦʜʠʥʘʢʦʚʳʤʠ ʦʩʥʦʚʘʥʠʷʤʠ? 

3. ʂʘʢ ʨʘʟʜʝʣʠʪʴ ʜʚʝ ʩʪʝʧʝʥʠ ʩ ʦʜʠʥʘʢʦʚʳʤʠ ʦʩʥʦʚʘʥʠʷʤʠ? 

4. ʂʘʢ ʚʦʟʚʝʩʪʠ ʩʪʝʧʝʥʴ ʚ ʩʪʝʧʝʥʴ? 

5. ʂʘʢ ʠʟʚʣʝʯʴ ʢʦʨʝʥʴ ʠʟ ʩʪʝʧʝʥʠ? 

6. ʏʝʤʫ ʨʘʚʥʘ ʥʫʣʝʚʘʷ ʩʪʝʧʝʥʴ ʯʠʩʣʘ? 

7. ʂʘʢ ʥʘʡʪʠ ʩʪʝʧʝʥʴ ʩ ʦʪʨʠʮʘʪʝʣʴʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ? 

9. ʂʘʢ ʥʘʡʪʠ ʢʦʨʝʥʴ ʩ ʜʨʦʙʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ? 

10. ʉʬʦʨʤʫʣʠʨʫʡʪʝ ʦʩʥʦʚʥʦʝ ʩʚʦʡʩʪʚʦ ʢʦʨʥʷ. 

11. ʂʘʢ ʠʟʚʣʝʯʴ ʢʦʨʝʥʴ ʠʟ ʧʨʦʠʟʚʝʜʝʥʠʷ? 

12. ʂʘʢ ʠʟʚʣʝʯʴ ʢʦʨʝʥʴ ʠʟ ʜʨʦʙʠ? 

13. ʂʘʢ ʠʟʚʣʝʯʴ ʢʦʨʝʥʴ ʠʟ ʩʪʝʧʝʥʠ? 

14. ʂʘʢ ʧʨʦʠʟʚʦʜʠʪʩʷ ʫʤʥʦʞʝʥʠʝ ʢʦʨʥʝʡ ʦʜʠʥʘʢʦʚʦʡ ʩʪʝʧʝʥʠ? 

15. ʂʘʢ ʧʨʦʠʟʚʦʜʠʪʩʷ ʫʤʥʦʞʝʥʠʝ ʢʦʨʥʝʡ ʨʘʟʥʳʭ ʩʪʝʧʝʥʝʡ? 

16. ʂʘʢ ʧʨʦʠʟʚʦʜʠʪʩʷ ʜʝʣʝʥʠʝ ʢʦʨʥʝʡ ʦʜʠʥʘʢʦʚʦʡ ʩʪʝʧʝʥʠ? 

17. ʂʘʢ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚʦʟʚʝʜʝʥʠʝ ʢʦʨʥʷ ʚ ʩʪʝʧʝʥʴ? 

2) ʇʦʚʪʦʨʠʪʴ: 

ʩʚʦʡʩʪʚʘ ʢʦʨʥʝʡ ʩʚʦʡʩʪʚʘ ʩʪʝʧʝʥʝʡ 

1. ЍὥЍὦ Ѝὥὦ 1. ὥ Ͻὥ ὥ  

2. 
Ѝ

 Ѝ
=  

2. ὥȡὥ ὥ  

3. Ѝὥ Ѝὥ 3. ὥ ὥ  

4. Ѝὥ Ѝὥ 4. ὥ Ͻὦ ὥὦ 

5. Ѝὥ Ѝὥ 5.  

 

2) ʊʝʦʨʝʪʠʯʝʩʢʠʡ ʵʪʘʧ. 

ʇʨʠʤʝʥʝʥʠʝ ʟʥʘʥʠʡ ʧʨʠ ʨʝʰʝʥʠʠ ʪʠʧʦʚʳʭ ʟʘʜʘʥʠʡ. 

ɿʘʜʘʥʠʝ 1.  ʇʨʠʚʝʩʪʠ ʢ ʦʙʱʝʤʫ ʧʦʢʘʟʘʪʝʣʶ ʢʦʨʥʠ: 

Ѝς ̉ Ѝυ 
ɿʘʜʘʥʠʝ 2. ʉʦʢʨʘʪʠʪʴ ʧʦʢʘʟʘʪʝʣʠ ʢʦʨʥʝʡ ʠ ʧʦʜʢʦʨʝʥʥʳʭ ʚʳʨʘʞʝʥʠʡ: 

ψρὼώ 

ɿʘʜʘʥʠʝ 3. ʀʟʚʣʝʯʴ ʢʦʨʝʥʴ: 

ЍπȟπρϽψρ;   ЍςχϽψ 
ɿʘʜʘʥʠʝ 4. ɺʳʧʦʣʥʠʪʝ ʜʝʡʩʪʚʠʷ: 

ὥϽЍὦȡὦ Ͻὥ 

ɿʘʜʘʥʠʝ 5.ɺʳʯʠʩʣʠʪʝ: 

πȟςϽπȟς φτ υȡυ ρȟυ 

3) ʇʨʘʢʪʠʯʝʩʢʠʡ ʵʪʘʧ. 

ʉʘʤʦʩʪʦʷʪʝʣʴʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʫʤʝʥʠʡ ʠ ʟʥʘʥʠʡ. 

ʇʨʦʚʝʩʪʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʫʶ ʨʘʙʦʪʫ ʚ 15 ʚʘʨʠʘʥʪʘʭ. 

ʇʨʠʤʝʨʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʦʜʥʦʛʦ ʚʘʨʠʘʥʪʘ. 
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1. ʇʨʠʚʝʩʪʠ ʢ ʦʙʱʝʤʫ ʧʦʢʘʟʘʪʝʣʶ ʢʦʨʥʠ: 

Ѝς ̉ Ѝσ  
2. ʉʦʢʨʘʪʠʪʴ ʧʦʢʘʟʘʪʝʣʠ ʢʦʨʥʝʡ ʠ ʧʦʜʢʦʨʝʥʥʳʭ ʚʳʨʘʞʝʥʠʡ: 

ςυὼώ 

3. ʀʟʚʣʝʯʴ ʢʦʨʝʥʴ: 

ЍςυϽφτ;   ὥ Ͻὥ ὦ  

4. ɺʳʧʦʣʥʠʪʝ ʜʝʡʩʪʚʠʷ: 

ʘ) πȟυЍςτσЍτπ ЍρυπЍυτЍρπππ 

ʙ) χ ЍσσϽ χ Ѝσσ 
5. ɺʳʯʠʩʣʠʪʝ: 

πȟυȡπȟυ ςχ τϽτ πȟς 
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ʇʨʘʢʪʠʯʝʩʢʘʷ ʨʘʙʦʪʘ ˉ69: 

ʇʦʥʷʪʠʝ ʩʪʝʧʝʥʠ ʩ ʨʘʮʠʦʥʘʣʴʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ, ʩʚʦʡʩʪʚʘ ʩʪʝʧʝʥʝʡ 

 

ʎʝʣʴ: ʆʙʦʙʱʠʪʴ ʠ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʪʴ ʟʥʘʥʠʷ ʧʦ ʪʝʤʝ çʉʚʦʡʩʪʚʘ ʢʦʨʥʝʡ ʠ ʩʪʝʧʝʥʝʡè; ʟʘʢʨʝʧʠʪʴ 

ʫʤʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦʣʫʯʝʥʥʳʝ ʟʥʘʥʠʷ ʜʣʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʘʣʛʝʙʨʘʠʯʝʩʢʠʭ ʚʳʨʘʞʝʥʠʡ 

 

ʊʝʦʨʝʪʠʯʝʩʢʠʝ ʩʚʝʜʝʥʠʷ ʢ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʘʙʦʪʝ: 

ʆʧʨʝʜʝʣʝʥʠʝ. ʉʪʝʧʝʥʴʶ ʯʠʩʣʘ a>0 ʩ ʨʘʮʠʦʥʘʣʴʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ,  ʛʜʝ m - ʮʝʣʦʝ ʯʠʩʣʦ, ʘn - 

ʥʘʪʫʨʘʣʴʥʦʝ ( n>1), ʥʘʟʳʚʘʝʪʩʷ ʯʠʩʣʦ , ʪ.ʝ. 

 
ʉʚʦʡʩʪʚʘ ʩʪʝʧʝʥʠ ʩ ʨʘʮʠʦʥʘʣʴʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ. 

 
ɿʘʜʘʥʠʷ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʨʝʰʝʥʠʷ: 

1 ʚʘʨʠʘʥʪ 

ɿʘʜʘʥʠʝ 1. ɺʳʯʠʩʣʠʪʴ 

ʘ) ρς τЍυ ρς τЍυ; 

ʙ)φ ςχ φ ςχ ; 

ʚ)Ѝυ
Ѝ

Ѝυ ) ; 

ʛ) 
Ѝ

Ѝ

Ѝ

Ѝ
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ɿʘʜʘʥʠʝ 2. ʋʧʨʦʩʪʠʪʴ ʚʳʨʘʞʝʥʠʝ ʠ ʥʘʡʪʠ ʝʛʦ ʟʥʘʯʝʥʠʝ 

ʘ) 

3

4

3

1

3

7

ʘ

ʘʘ+

ʧʨʠ  ʘ = 2                            

ʙ) 

3

5

3

5

3

5

3

2

3

2

3

5

cʘ

cʘcʘ +

  ʧʨʠ  ʘ=7, ʩ=3 

 

ɿʘʜʘʥʠʝ 3. ʀʟʙʘʚʠʪʴʩʷ ʦʪ ʠʨʨʘʮʠʦʥʘʣʴʥʦʩʪʠ ʚ ʟʥʘʤʝʥʘʪʝʣʝ 

ʘ) 
Ѝ
;     ʙ) 

Ѝ

Ѝ Ѝ
 ;     ʚ) 

Ѝ

Ѝ
 ; ʛ) 

Ѝ
             ʜ) 

́

Ѝ́
 

 

 

2 ʚʘʨʠʘʥʪ 

ɿʘʜʘʥʠʝ 1. ɺʳʯʠʩʣʠʪʴ 

ʘ)ρπ ςЍρχ ρπ ςЍρχ; 

ʙ)ρς ρω ρς ρω ; 

ʚ)Ѝχ
Ѝ

Ѝχ ) ; 

ʛ) 
Ѝ

Ѝ

Ѝ

Ѝ
 . 

ɿʘʜʘʥʠʝ 2. ʋʧʨʦʩʪʠʪʴ ʚʳʨʘʞʝʥʠʝ ʠ ʥʘʡʪʠ ʝʛʦ ʟʥʘʯʝʥʠʝ 

ʘ) 

2

3

2

1

2

5

b

bb +

 ʧʨʠ  b=3                   

ʙ) 

5

7

5

7

5

7

5

2

5

2

5

7

cʘ

cʘcʘ +

  ʧʨʠ  ʘ=9, ʩ=2 

 

ɿʘʜʘʥʠʝ 3. ʀʟʙʘʚʠʪʴʩʷ ʦʪ ʠʨʨʘʮʠʦʥʘʣʴʥʦʩʪʠ ʚ ʟʥʘʤʝʥʘʪʝʣʝ 

ʘ) 
Ѝ
;  ʙ) 

Ѝ

Ѝ Ѝ
; ʚ) 

Ѝ

Ѝ
 ; ʛ) 

Ѝ
 ; ʜ) 

́

Ѝ́
 

 

ʂʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ: 

1. ʏʪʦ ʥʘʟʳʚʘʶʪ ʩʪʝʧʝʥʴʶ ʩ ʨʘʮʠʦʥʘʣʴʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ? 

2. ʇʝʨʝʯʠʩʣʠʪʴ ʩʚʦʡʩʪʚʘ ʩʪʝʧʝʥʠ ʩ ʨʘʮʠʦʥʘʣʴʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ. 

 

 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʨʘʙʦʪʘ ˉ70: ʉʚʦʡʩʪʚʘ ʩʪʝʧʝʥʥʳʭ ʬʫʥʢʮʠʡ ʠ ʠʭ ʛʨʘʬʠʢʠ 

 
ʎʝʣʴ: ʩʬʦʨʤʠʨʦʚʘʪʴ ʥʘʚʳʢʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʚʦʡʩʪʚ ʩʪʝʧʝʥʥʳʭ ʬʫʥʢʮʠʡ ʠ ʧʦʩʪʨʦʝʥʠʷ ʠʭ 

ʛʨʘʬʠʢʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʢʘʟʘʪʝʣʷ; ʬʦʨʤʠʨʦʚʘʪʴ ʢʦʤʧʦʥʝʥʪʳ ʆʂ 2. ʆʨʛʘʥʠʟʦʚʳʚʘʪʴ 

ʩʦʙʩʪʚʝʥʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʚʳʙʠʨʘʪʴ ʪʠʧʦʚʳʝ ʤʝʪʦʜʳ ʠ ʩʧʦʩʦʙʳ ʚʳʧʦʣʥʝʥʠʷ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʘʜʘʯ, ʦʮʝʥʠʚʘʪʴ ʠʭ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ; ʆʂ 6. ʈʘʙʦʪʘʪʴ ʚ 

ʢʦʣʣʝʢʪʠʚʝ ʠ ʚ ʢʦʤʘʥʜʝ, ʵʬʬʝʢʪʠʚʥʦ ʦʙʱʘʪʴʩʷ ʩ ʢʦʣʣʝʛʘʤʠ, ʨʫʢʦʚʦʜʩʪʚʦʤ, 

ʧʦʪʨʝʙʠʪʝʣʷʤʠ; ʆʂ8. ʉʘʤʦʩʪʦʷʪʝʣʴʥʦ ʦʧʨʝʜʝʣʷʪʴ ʟʘʜʘʯʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʠ 

ʣʠʯʥʦʩʪʥʦʛʦ ʨʘʟʚʠʪʠʷ, ʟʘʥʠʤʘʪʴʩʷ ʩʘʤʦʦʙʨʘʟʦʚʘʥʠʝʤ, ʦʩʦʟʥʘʥʥʦ ʧʣʘʥʠʨʦʚʘʪʴ ʧʦʚʳʰʝʥʠʝ 

ʢʚʘʣʠʬʠʢʘʮʠʠ 

ʊʝʦʨʝʪʠʯʝʩʢʘʷ ʯʘʩʪʴ: 

ɺʳ ʫʞʝ ʟʥʘʢʦʤʳ ʩ ʬʫʥʢʮʠʷʤʠ  y=x, y=x2,y=x3,y=1/x. ɺʩʝ ʵʪʠ ʬʫʥʢʮʠʠ ʷʚʣʷʶʪʩʷ ʯʘʩʪʥʳʤʠ 

ʩʣʫʯʘʷʤʠ  ʉʊɽʇɽʅʅʆʁ ʌʋʅʂʎʀʀ, ʪʝ ʬʫʥʢʮʠʠ y = x p . 
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ʉʚʦʡʩʪʚʘ ʩʪʝʧʝʥʥʦʡ ʬʫʥʢʮʠʠ ʟʘʚʠʩʷʪ ʦʪ ʩʚʦʡʩʪʚ ʩʪʝʧʝʥʠ ʩ ʜʝʡʩʪʚʠʪʝʣʴʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ, 

ʘ ʚ ʯʘʩʪʥʦʩʪʠ ʦʪ ʪʦʛʦ, ʧʨʠ ʢʘʢʠʭ ʟʥʘʯʝʥʠʷʭ ʭ  ʠ  p ʠʤʝʝʪ ʩʤʳʩʣ ʩʪʝʧʝʥʴ  x p . 

ɼʘʚʘʡʪʝ ʚʩʧʦʤʥʠʤ ʦʧʨʝʜʝʣʝʥʠʝ ʬʫʥʢʮʠʠ,  ʜʘʜʠʤ ʧʦʥʷʪʠʝ ʩʪʝʧʝʥʥʦʡ ʬʫʥʢʮʠʠ ʠ 

ʨʘʩʩʤʦʪʨʠʤ ʝʝ ʩʚʦʡʩʪʚʘ ʯʝʨʝʟ ʪʘʙʣʠʮʫ.  

¶ ʌʫʥʢʮʠʷ ï ʵʪʦ ʩʦʦʪʚʝʪʩʪʚʠʝ ʤʝʞʜʫ ʜʚʫʤʷ ʤʥʦʞʝʩʪʚʘʤʠ ʪʘʢʦʝ, ʯʪʦ ʢʘʞʜʦʤʫ 

ʵʣʝʤʝʥʪʫ ʦʜʥʦʛʦ ʤʥʦʞʝʩʪʚʘ  ʩʪʘʚʠʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʝʜʠʥʩʪʚʝʥʥʳʡ ʵʣʝʤʝʥʪ ʜʨʫʛʦʛʦ 

ʤʥʦʞʝʩʪʚʘ . ʇʝʨʚʦʝ ʤʥʦʞʝʩʪʚʦ ʥʘʟʳʚʘʶʪ ʦʙʣʘʩʪʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʬʫʥʢʮʠʠ, ʘ ʚʪʦʨʦʝ ï

 ʦʙʣʘʩʪʴʶ ʟʥʘʯʝʥʠʡ ʬʫʥʢʮʠʠ. ʆʙʦʟʥʘʯʘʶʪ:  ʠ  ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

 

¶ ʉʪʝʧʝʥʥʘʷ ʬʫʥʢʮʠʷ ð ʵʪʦ ʬʫʥʢʮʠʷ ʚʠʜʘ y = x p, ʛʜʝ p ð ʟʘʜʘʥʥʦʝ ʜʝʡʩʪʚʠʪʝʣʴʥʦʝ ʯʠʩʣʦ. 

ʅʝʦʙʭʦʜʠʤʳʝ ʦʙʦʟʥʘʯʝʥʠʷ: 

 - ʦʙʣʘʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʬʫʥʢʮʠʠ 

 - ʦʙʣʘʩʪʴ ʠʟʤʝʥʝʥʠʷ ʬʫʥʢʮʠʠ 

 - ʥʫʣʠ ʬʫʥʢʮʠʠ 

 - ʦʙʣʘʩʪʴ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʬʫʥʢʮʠʠ 

 - ʦʙʣʘʩʪʴ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʬʫʥʢʮʠʠ 

max - ʪʦʯʢʠ ʤʘʢʩʠʤʫʤʘ ʬʫʥʢʮʠʠ 

min - ʪʦʯʢʠ ʤʠʥʠʤʫʤʘ ʬʫʥʢʮʠʠ 

 - ʦʙʣʘʩʪʴ ʚʦʟʨʘʩʪʘʥʠʷ ʬʫʥʢʮʠʠ 

 - ʦʙʣʘʩʪʴ ʫʙʳʚʘʥʠʷ ʬʫʥʢʮʠʠ 
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ʅʘʟʚʘʥʠʝ(P) ɻʨʘʬʠʢ ʉʚʦʡʩʪʚʘ 

P=2n  (ʯʝʪʥʦʝ 

ʥʘʪʫʨʘʣʴʥʦʝ ʯʠʩʣʦ) 

ʧʘʨʘʙʦʣʘ 

¶ ʦʙʣʘʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ð ʚʩʝ 

ʜʝʡʩʪʚʠʪʝʣʴʥʳʝ ʯʠʩʣʘ, ʪ. ʝ. 

ʤʥʦʞʝʩʪʚʦ R; 

¶ ʤʥʦʞʝʩʪʚʦ ʟʥʘʯʝʥʠʡ ð 

ʥʝʦʪʨʠʮʘʪʝʣʴʥʳʝ ʯʠʩʣʘ, ʪ. ʝ. y Ó 0; 

ʬʫʥʢʮʠʷ ʯʝʪʥʘʷ; 

¶ ʬʫʥʢʮʠʷ ʷʚʣʷʝʪʩʷ ʫʙʳʚʘʶʱʝʡ 
ʥʘ ʧʨʦʤʝʞʫʪʢʝ x Ò 0 ʠ 

ʚʦʟʨʘʩʪʘʶʱʝʡ ʥʘ ʧʨʦʤʝʞʫʪʢʝ x Ó 

0. 

ʇʨʠʤʝʨ ʬʫʥʢʮʠʠ ʩ ʧʦʢʘʟʘʪʝʣʝʤ p 

= 2n: 

 y = x4. 

P=2n-1 (ʥʝʯʝʪʥʦʝ 

ʥʘʪʫʨʘʣʴʥʦʝ ʯʠʩʣʦ) 

ʢʫʙʠʯʝʩʢʘʷ ʧʘʨʘʙʦʣʘ 

¶ ʦʙʣʘʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ð 

ʤʥʦʞʝʩʪʚʦ R; 

¶ ʤʥʦʞʝʩʪʚʦ ʟʥʘʯʝʥʠʡ ð 

ʤʥʦʞʝʩʪʚʦ R; 

¶ ʬʫʥʢʮʠʷ ʥʝʯʝʪʥʘʷ; 

¶ ʬʫʥʢʮʠʷ ʷʚʣʷʝʪʩʷ 
ʚʦʟʨʘʩʪʘʶʱʝʡ ʥʘ ʚʩʝʡ 

ʜʝʡʩʪʚʠʪʝʣʴʥʦʡ ʦʩʠ. 

ʇʨʠʤʝʨ ʬʫʥʢʮʠʠ ʩ ʧʦʢʘʟʘʪʝʣʝʤ p 

= 2n - 1:  

y = x5. 

P = -n ʛʜʝ n ð 

ʦʪʨʠʮʘʪʝʣʴʥʦʝ 

ʥʘʪʫʨʘʣʴʥʦʝ ʯʠʩʣʦ: 

ʛʠʧʝʨʙʦʣʘ 

¶ ʦʙʣʘʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ð 

ʤʥʦʞʝʩʪʚʦ R, ʢʨʦʤʝ x = 0; 

¶ ʤʥʦʞʝʩʪʚʦ ʟʥʘʯʝʥʠʡ ð 

ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʯʠʩʣʘ y > 0; 

¶ ʬʫʥʢʮʠʷ ʯʝʪʥʘʷ; 

¶ ʬʫʥʢʮʠʷ ʷʚʣʷʝʪʩʷ 
ʚʦʟʨʘʩʪʘʶʱʝʡ ʥʘ ʧʨʦʤʝʞʫʪʢʝ x < 

0 ʠ ʫʙʳʚʘʶʱʝʡ ʥʘ ʧʨʦʤʝʞʫʪʢʝ x > 

0. 

ʇʨʠʤʝʨ y = 1/x2. 

P = -(2n - 1), 

ʛʜʝ n ð 

ʥʝʯʝʪʥʦʝ 

ʥʘʪʫʨʘʣʴʥʦʝ 

ʯʠʩʣʦ: 

 

ʛʠʧʝʨʙʦʣʘ 

¶ ʦʙʣʘʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ð 

ʤʥʦʞʝʩʪʚʦ R, ʢʨʦʤʝ x = 0; 

¶ ʤʥʦʞʝʩʪʚʦ ʟʥʘʯʝʥʠʡ ð 

ʤʥʦʞʝʩʪʚʦ R, ʢʨʦʤʝ y = 0; 

¶ ʬʫʥʢʮʠʷ ʥʝʯʝʪʥʘʷ; 

¶ ʬʫʥʢʮʠʷ ʷʚʣʷʝʪʩʷ ʫʙʳʚʘʶʱʝʡ 
ʥʘ ʧʨʦʤʝʞʫʪʢʘʭ x < 0 ʠ x > 0. 

ʇʨʠʤʝʨ y = 1/x3. 
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p ð ʧʦʣʦʞʠʪʝʣʴʥʘʷ 

ʜʨʦʙʴ 

 

¶ ʤʥʦʞʝʩʪʚʦ ʟʥʘʯʝʥʠʡ ð 

ʥʝʦʪʨʠʮʘʪʝʣʴʥʳʝ ʯʠʩʣʘ y Ó 0; 

¶ ʬʫʥʢʮʠʷ ʷʚʣʷʝʪʩʷ 
ʚʦʟʨʘʩʪʘʶʱʝʡ ʥʘ ʧʨʦʤʝʞʫʪʢʝ x Ó 

0.  

¶ ʦʙʣʘʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ð 

ʥʝʦʪʨʠʮʘʪʝʣʴʥʳʝ ʯʠʩʣʘ x Ó 0; 

 ʇʨʠʤʝʨ y = x4/3. 

p ð ʦʪʨʠʮʘʪʝʣʴʥʘʷ 

ʜʨʦʙʴ 

 

¶ ʦʙʣʘʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ð 

ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʯʠʩʣʘ x > 0; 

¶ ʤʥʦʞʝʩʪʚʦ ʟʥʘʯʝʥʠʡ ð 

ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʯʠʩʣʘ y > 0; 

¶ ʬʫʥʢʮʠʷ ʷʚʣʷʝʪʩʷ ʫʙʳʚʘʶʱʝʡ 
ʥʘ ʧʨʦʤʝʞʫʪʢʝ x > 0. 

ʇʨʠʤʝʨ: y = x -1/3. 

 

 
ʉʦʧʦʩʪʘʚʴʪʝ ʛʨʘʬʠʯʝʩʢʦʤʫ ʠʟʦʙʨʘʞʝʥʠʶ ʩʪʝʧʝʥʥʦʡ ʬʫʥʢʮʠʠ ʝʝ ʘʥʘʣʠʪʠʯʝʩʢʦʝ ʚʳʨʘʞʝʥʠʝ. 

ɺʚʝʜʠʪʝ ʦʪʚʝʪ ʚ ʨʝʞʠʤʝ çʊ2è ʚ ʬʦʨʤʝ ʮʠʬʨʘ-ʙʫʢʚʘ  
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ʇʨʘʢʪʠʯʝʩʢʘʷ ʨʘʙʦʪʘ ˉ70: ʇʦʢʘʟʘʪʝʣʴʥʘʷ ʬʫʥʢʮʠʷ, ʝʝ ʩʚʦʡʩʪʚʘ ʠ ʛʨʘʬʠʢ 

 

ʎʝʣʴ: ʦʙʦʙʱʠʪʴ ʠ ʟʘʢʨʝʧʠʪʴ ʟʥʘʥʠʷ ʧʦ ʜʘʥʥʦʡ ʪʝʤʝ. ʌʦʨʤʠʨʦʚʘʪʴ ʫʤʝʥʠʷ: ʚʳʯʠʩʣʷʪʴ 

ʟʥʘʯʝʥʠʷ ʬʫʥʢʮʠʠ ʧʦ ʟʥʘʯʝʥʠʶ ʘʨʛʫʤʝʥʪʘ; ʦʧʨʝʜʝʣʷʪʴ ʧʦʣʦʞʝʥʠʝ ʪʦʯʢʠ ʥʘ  ʛʨʘʬʠʢʝ  ʧʦ  

ʝʝ ʢʦʦʨʜʠʥʘʪʘʤ ʠ ʥʘʦʙʦʨʦʪ; ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʚʦʡʩʪʚʘ ʬʫʥʢʮʠʡ ʜʣʷ ʩʨʘʚʥʝʥʠʷ ʟʥʘʯʝʥʠʡ 

ʩʪʝʧʝʥʝʡ; ʩʪʨʦʠʪʴ ʛʨʘʬʠʢʠ  ʬʫʥʢʮʠʡ; ʚʳʧʦʣʥʷʪʴ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʛʨʘʬʠʢʦʚ ʬʫʥʢʮʠʡ.  

ʊʨʝʙʦʚʘʥʠʷ ʢ ʟʥʘʥʠʷʤ ʠ ʫʤʝʥʠʷʤ: ʫʤʝʪʴ ʠʟʦʙʨʘʞʘʪʴ ʩʭʝʤʘʪʠʯʝʩʢʠ ʛʨʘʬʠʢʠ ʬʫʥʢʮʠʠ, 

ʟʥʘʪʴ ʩʚʦʡʩʪʚʘ ʧʦʢʘʟʘʪʝʣʴʥʦʡ ʬʫʥʢʮʠʠ. 

ʊʝʦʨʝʪʠʯʝʩʢʘʷ ʯʘʩʪʴ: 

 
 

ʊʝʩʪ ʧʦ ʪʝʤʝ çʇʦʢʘʟʘʪʝʣʴʥʘʷ ʬʫʥʢʮʠʷè 

ɺʘʨʠʘʥʪ 1. 

1. ʀʟ ʧʨʠʚʝʜʝʥʥʳʭ ʥʠʞʝ ʬʫʥʢʮʠʡ ʫʢʘʞʠʪʝ ʧʦʢʘʟʘʪʝʣʴʥʫʶ: 

ʘ)  ʫ=ʭ3                     ʙ)                 ʚ)            ʛ)  

1) ʘ) ʠ ʚ) 2) ʘ) ʠ ʙ) 3) ʚ) ʠ ʛ) 4) ʙ) ʠ ʛ) 

2. ʀʟ ʧʨʠʚʝʜʝʥʥʳʭ ʥʠʞʝ ʫʪʚʝʨʞʜʝʥʠʡ ʚʝʨʥʳʤʠ ʷʚʣʷʶʪʩʷ: 

ʘ) ʬʫʥʢʮʠʷ  ʧʨʠʥʠʤʘʝʪ ʚ ʥʝʢʦʪʦʨʦʡ ʪʦʯʢʝ ʟʥʘʯʝʥʠʝ 0; 

ʙ) ʬʫʥʢʮʠʷ  ʷʚʣʷʝʪʩʷ ʥʝʯʝʪʥʦʡ; 

ʚ) ʬʫʥʢʮʠʷ  ʧʝʨʝʩʝʢʘʝʪ ʦʩʴ ʆʫ ʚ ʪʦʯʢʝ (0; 1);  

ʛ) ʬʫʥʢʮʠʷ  ʧʨʠʥʠʤʘʝʪ ʪʦʣʴʢʦ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʟʥʘʯʝʥʠʷ. 
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1) ʘ) ʠ ʚ) 2) ʘ) ʠ ʙ) 3) ʚ) ʠ ʛ) 4) ʙ) ʠ ʛ) 

3. ʇʨʠ ʢʘʢʠʭ ʟʥʘʯʝʥʠʷʭ ʭ ʚʳʨʘʞʝʥʠʠ  ʙʦʣʴʰʝ 1? 

1) x>0 2) x<0 3) x>1 4) x<1 

4. ʆʙʣʘʩʪʴʶ ʟʥʘʯʝʥʠʡ ʬʫʥʢʮʠʠ  ʷʚʣʷʝʪʩʷ ʤʥʦʞʝʩʪʚʦ 

1)  2)  3)  4)  

5. ʀʟ ʧʨʠʚʝʜʝʥʥʳʭ ʥʠʞʝ ʫʪʚʝʨʞʜʝʥʠʡ ʚʝʨʥʳʤʠ ʷʚʣʷʶʪʩʷ: 

ʘ) ʛʨʘʬʠʢʠ ʬʫʥʢʮʠʡ  ʠ  ʩʠʤʤʝʪʨʠʯʥʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʩʠ ʦʨʜʠʥʘʪ; 

ʙ) ʛʨʘʬʠʢʠ ʬʫʥʢʮʠʡ  ʠ  ʧʝʨʝʩʝʢʘʶʪ ʦʩʴ ʆʫ ʚ ʪʦʯʢʝ (0; 1); 

ʚ) ʛʨʘʬʠʢʠ ʬʫʥʢʮʠʡ  ʠ  ʩʠʤʤʝʪʨʠʯʥʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʩʠ ʘʙʩʮʠʩʩ; 

ʛ) ʛʨʘʬʠʢʠ ʬʫʥʢʮʠʡ  ʠ  ʧʝʨʝʩʝʢʘʶʪ ʦʩʴ ʆʭ ʚ ʪʦʯʢʝ (1; 0). 

1) ʘ) ʠ ʚ) 2) ʘ) ʠ ʙ) 3) ʚ) ʠ ʛ) 4) ʙ) ʠ ʛ) 

6. ʀʟ ʧʨʠʚʝʜʝʥʥʳʭ ʥʠʞʝ ʬʫʥʢʮʠʡ ʫʢʘʞʠʪʝ ʚʦʟʨʘʩʪʘʶʱʠʝ: 

ʘ)                       ʙ)                 ʚ)            ʛ)  

1) ʘ) ʠ ʚ) 2) ʘ) ʠ ʙ) 3) ʚ) ʠ ʛ) 4) ʙ) ʠ ʛ) 

 

7. ʂʦʨʝʥʴ ʫʨʘʚʥʝʥʠʷ ʨʘʚʝʥ 

1) 1 2) 2 3) 3 4) 4 

 

8. ɺʳʨʘʞʝʥʠʝ 2ʘ, ʛʜʝ ʘ -  ʢʦʨʝʥʴ ʫʨʘʚʥʝʥʠʷ , ʨʘʚʥʦ 

1) 9 2) 11 3) -11 4) -9 

9. ʇʨʦʠʟʚʝʜʝʥʠʝ ʢʦʨʥʝʡ ʫʨʘʚʥʝʥʠʷ ʨʘʚʥʦ 

1) 19 2) -19 3) -24 4) -18 

10.  ɺʳʨʘʞʝʥʠʝ 0,2+ʘ, ʛʜʝ ʘ - ʢʦʨʝʥʴ ʫʨʘʚʥʝʥʠʷ ʨʘʚʥʦ 

1) 1 2) 0,2 3) -1 4) -0,2 

11.  ʈʝʰʝʥʠʝʤ ʥʝʨʘʚʝʥʩʪʚʘ ʷʚʣʷʝʪʩʷ ʤʥʦʞʝʩʪʚʦ 

1)  2)  3)  4)  
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12.  ʈʝʰʝʥʠʝʤ ʥʝʨʘʚʝʥʩʪʚʘ ʷʚʣʷʝʪʩʷ ʤʥʦʞʝʩʪʚʦ  

1)    2)  3)    4)  

13.  ʅʘʠʙʦʣʴʰʝʝ ʮʝʣʦʝ ʟʥʘʯʝʥʠʝ ʭ, ʫʜʦʚʣʝʪʚʦʨʷʶʱʝʝ ʥʝʨʘʚʝʥʩʪʚʫ , ʨʘʚʥʦ 

1) -3 2) -4 3) 0 4) ʥʝ ʩʫʱʝʩʪʚʫʝʪ 

14.  ʅʘʠʤʝʥʴʰʝʝ ʮʝʣʦʝ ʟʥʘʯʝʥʠʝ ʭ, ʫʜʦʚʣʝʪʚʦʨʷʶʱʝʝ ʥʝʨʘʚʝʥʩʪʚʫ , ʨʘʚʥʦ 

1) 0 2) -1 3) 1 4) ʥʝ ʩʫʱʝʩʪʚʫʝʪ 

15.  ʅʘʠʤʝʥʴʰʝʝ ʮʝʣʦʝ ʟʥʘʯʝʥʠʝ ʭ, ʫʜʦʚʣʝʪʚʦʨʷʶʱʝʝ ʥʝʨʘʚʝʥʩʪʚʫ , ʨʘʚʥʦ 

1) -4 2) -3 3) -2 4) ʥʝ ʩʫʱʝʩʪʚʫʝʪ 

 

ʊʝʩʪ ʧʦ ʪʝʤʝ çʇʦʢʘʟʘʪʝʣʴʥʘʷ ʬʫʥʢʮʠʷè 

ɺʘʨʠʘʥʪ 2. 

1. ʀʟ ʧʨʠʚʝʜʝʥʥʳʭ ʥʠʞʝ ʬʫʥʢʮʠʡ ʫʢʘʞʠʪʝ ʧʦʢʘʟʘʪʝʣʴʥʫʶ: 

ʘ)  ʫ=ʭ7                     ʙ)                 ʚ)            ʛ)  

1) ʘ) ʠ ʚ) 2) ʘ) ʠ ʙ) 3) ʚ) ʠ ʛ) 4) ʙ) ʠ ʛ) 

2. ʀʟ ʧʨʠʚʝʜʝʥʥʳʭ ʥʠʞʝ ʫʪʚʝʨʞʜʝʥʠʡ ʚʝʨʥʳʤʠ ʷʚʣʷʶʪʩʷ: 

ʘ) ʬʫʥʢʮʠʷ  ʥʝ ʧʨʠʥʠʤʘʝʪ ʟʥʘʯʝʥʠʝ 0; 

ʙ) ʬʫʥʢʮʠʷ  ʷʚʣʷʝʪʩʷ ʯʝʪʥʦʡ; 

ʚ) ʬʫʥʢʮʠʷ  ʧʝʨʝʩʝʢʘʝʪ ʦʩʴ ʆʫ ʚ ʪʦʯʢʝ (0; 1);  

ʛ) ʬʫʥʢʮʠʷ  ʧʨʠʥʠʤʘʝʪ ʪʦʣʴʢʦ ʥʝʦʪʨʠʮʘʪʝʣʴʥʳʝ ʟʥʘʯʝʥʠʷ. 

1) ʘ) ʠ ʚ) 2) ʘ) ʠ ʙ) 3) ʚ) ʠ ʛ) 4) ʙ) ʠ ʛ) 

3. ʇʨʠ ʢʘʢʠʭ ʟʥʘʯʝʥʠʷʭ ʭ ʚʳʨʘʞʝʥʠʠ  ʤʝʥʴʰʝ 1? 

1) x>0 2) x<0 3) x>1 4) x<1 

4. ʆʙʣʘʩʪʴʶ ʟʥʘʯʝʥʠʡ ʬʫʥʢʮʠʠ  ʷʚʣʷʝʪʩʷ ʤʥʦʞʝʩʪʚʦ 

1)  2)  3)  4)  

5. ʀʟ ʧʨʠʚʝʜʝʥʥʳʭ ʥʠʞʝ ʫʪʚʝʨʞʜʝʥʠʡ ʚʝʨʥʳʤʠ ʷʚʣʷʶʪʩʷ: 

ʘ) ʛʨʘʬʠʢʠ ʬʫʥʢʮʠʡ  ʠ  ʩʠʤʤʝʪʨʠʯʥʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʩʠ ʦʨʜʠʥʘʪ; 

ʙ) ʛʨʘʬʠʢʠ ʬʫʥʢʮʠʡ  ʠ  ʥʝ ʧʝʨʝʩʝʢʘʶʪ ʦʩʴ ʆʭ; 
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ʚ) ʛʨʘʬʠʢʠ ʬʫʥʢʮʠʡ  ʠ  ʩʠʤʤʝʪʨʠʯʥʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʩʠ ʘʙʩʮʠʩʩ; 

ʛ) ʛʨʘʬʠʢʠ ʬʫʥʢʮʠʡ  ʠ  ʧʝʨʝʩʝʢʘʶʪ ʦʩʴ ʆʫ ʚ ʨʘʟʥʳʭ ʪʦʯʢʘʭ. 

1) ʘ) ʠ ʚ) 2) ʘ) ʠ ʙ) 3) ʚ) ʠ ʛ) 4) ʙ) ʠ ʛ) 

6. ʀʟ ʧʨʠʚʝʜʝʥʥʳʭ ʥʠʞʝ ʬʫʥʢʮʠʡ ʫʢʘʞʠʪʝ ʫʙʳʚʘʶʱʠʝ: 

ʘ)                       ʙ)                 ʚ)            ʛ)  

1) ʘ) ʠ ʚ) 2) ʘ) ʠ ʙ) 3) ʚ) ʠ ʛ) 4) ʙ) ʠ ʛ) 

7. ʂʦʨʝʥʴ ʫʨʘʚʥʝʥʠʷ ʨʘʚʝʥ 

1) 1 2) 2 3) 3 4) 4 

8. ʇʨʦʠʟʚʝʜʝʥʠʝ ʢʦʨʥʝʡ ʫʨʘʚʥʝʥʠʷ   ʨʘʚʥʘ 

1) 4 2) -12 3) 1 4) -2 

9. ʉʫʤʤʘ ʢʦʨʥʝʡ ʫʨʘʚʥʝʥʠʷ ʨʘʚʥʦ 

1) -37 2) 37 3) 1 4) -1 

10.  ʉʫʤʤʘ ʢʦʨʥʝʡ ʫʨʘʚʥʝʥʠʷ  ʨʘʚʥʘ 

1) -10 2) 10 3) -4 4) 4 

11.  ɺʳʨʘʞʝʥʠʝ 0,3+ʘ, ʛʜʝ ʘ - ʢʦʨʝʥʴ ʫʨʘʚʥʝʥʠʷ  , ʨʘʚʥʦ 

1) 0,7 2) 1 3) 2,7 4) 5  

12.  ʅʘʠʙʦʣʴʰʝʝ ʮʝʣʦʝ ʟʥʘʯʝʥʠʝ ʭ, ʫʜʦʚʣʝʪʚʦʨʷʶʱʝʝ ʥʝʨʘʚʝʥʩʪʚʫ , ʨʘʚʥʦ 

1) 2 2) 3  3) 0 4) ʥʝ ʩʫʱʝʩʪʚʫʝʪ 

13.  ʂʦʣʠʯʝʩʪʚʦ ʥʘʪʫʨʘʣʴʥʳʭ ʨʝʰʝʥʠʡ ʥʝʨʘʚʝʥʩʪʚʘ  ʨʘʚʥʦ 

1) 1 2) 2 3) 3 4) ʥʝʪ ʦʪʚʝʪʘ 

14.  ʅʘʠʤʝʥʴʰʝʝ ʮʝʣʦʝ ʟʥʘʯʝʥʠʝ ʭ, ʫʜʦʚʣʝʪʚʦʨʷʶʱʝʝ ʥʝʨʘʚʝʥʩʪʚʫ , 

ʨʘʚʥʦ 

1) -2 2) 0 3) 2 4) -1 

15.  ʅʘʠʙʦʣʴʰʝʝ ʮʝʣʦʝ ʟʥʘʯʝʥʠʝ ʭ, ʫʜʦʚʣʝʪʚʦʨʷʶʱʝʝ ʥʝʨʘʚʝʥʩʪʚʫ , 

ʨʘʚʥʦ 

1) 1 2) 0 3) -1 4) ʥʝ ʩʫʱʝʩʪʚʫʝʪ 
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ʇʨʘʢʪʠʯʝʩʢʘʷ ʨʘʙʦʪʘ ˉ72:  

ʄʝʪʦʜʳ ʨʝʰʝʥʠʷ ʧʦʢʘʟʘʪʝʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ ʠ ʥʝʨʘʚʝʥʩʪʚ 
 

ʎʝʣʴ ʨʘʙʦʪʳ: ʆʧʨʝʜʝʣʝʥʠʝ ʪʠʧʦʚ ʧʦʢʘʟʘʪʝʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ ʠ ʤʝʪʦʜʦʚ ʠʭ ʨʝʰʝʥʠʷ, 

ʨʝʰʝʥʠʝ ʧʨʦʩʪʝʡʰʠʭ ʧʦʢʘʟʘʪʝʣʴʥʳʭ ʥʝʨʘʚʝʥʩʪʚ. 

ʆʧʨʝʜʝʣʝʥʠʝ. ʋʨʘʚʥʝʥʠʝ ʚʠʜʘ ὥ ὦ, ʛʜʝ ὥ πȟὥ ρ, ʥʘʟʳʚʘʝʪʩʷ ʧʦʢʘʟʘʪʝʣʴʥʳʤ. 

ɽʩʣʠ ὦ πȟʪʦ ʫʨʚʥʝʥʠʝ ʠʤʝʝʪ ʝʜʠʥʪʩʚʝʥʥʳʡ ʢʦʨʝʥʴȟʝʩʣʠ  ὦ πȟʪʦ ʢʦʨʥʝʡ ʥʝʪȢ 

ʉʧʦʩʦʙʳ ʨʝʰʝʥʠʷ ʧʦʢʘʟʘʪʝʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ. 

1. ʇʨʠʨʘʚʥʠʚʘʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ. 

ʉʫʪʴ ʤʝʪʦʜʘ: 

1. ʋʝʜʠʥʠʪʴ ʩʣʘʛʘʝʤʦʝ, ʩʦʜʝʨʞʘʱʝʝ ʧʝʨʝʤʝʥʥʫʶ;  

2. ʇʨʠʚʝʩʪʠ ʩʪʝʧʝʥʠ ʢ ʦʜʥʦʤʫ ʦʩʥʦʚʘʥʠʶ; 

3. ʇʨʠʨʘʚʥʷʪʴ ʧʦʢʘʟʘʪʝʣʠ; 

4. ʈʝʰʠʪʴ ʧʦʣʫʯʝʥʥʦʝ ʫʨʘʚʥʝʥʠʝ; 

5. ɿʘʧʠʩʘʪʴ ʦʪʚʝʪ. 

ʇʨʠʤʝʨ: 

  

 
ʆʪʚʝʪ: x = 3. 

2.  ɺʳʥʝʩʝʥʠʝ ʦʙʱʝʛʦ ʤʥʦʞʠʪʝʣʷ ʟʘ ʩʢʦʙʢʠ.  

ʇʨʠʤʝʯʘʥʠʝ: ʚʳʥʦʩʠʤ ʟʘ ʩʢʦʙʢʠ ʤʥʦʞʠʪʝʣʴ ʩ ʤʝʥʴʰʠʤ ʧʦʢʘʟʘʪʝʣʝʤ. 

ʇʨʠʤʝʨ: 

 

 
ʆʪʚʝʪ: x = 1 

3. ɺʚʝʜʝʥʠʝ ʥʦʚʦʡ ʧʝʨʝʤʝʥʥʦʡ 

ʂʘʢ ʧʨʘʚʠʣʦ, ʫʨʘʚʥʝʥʠʷ, ʨʝʰʘʝʤʳʝ ʵʪʠʤ ʩʧʦʩʦʙʦʤ, ʩʚʦʜʷʪʩʷ ʢ ʢʚʘʜʨʘʪʥʳʤ. 

ʇʨʠʤʝʨ:  

ʇʫʩʪʴ 4x = ʘ ʪʦʛʜʘ ʫʨʘʚʥʝʥʠʝ ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʚ ʚʠʜʝ: 

  

ʉʜʝʣʘʝʤ ʦʙʨʘʪʥʫʶ ʟʘʤʝʥʫ: 

4x = 4 ʠʣʠ 4x = 1; 

ʭ = 1  ʠʣʠ ʭ = 0 
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ʆʪʚʝʪ: ʭ = 1 ʠʣʠ ʭ = 0 

4. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʦʜʥʦʨʦʜʥʦʩʪʠ 

ʆʧʨʝʜʝʣʝʥʠʝ ʇʦʢʘʟʘʪʝʣʴʥʳʝ ʫʨʘʚʥʝʥʠʷ ʚʠʜʘ  ʥʘʟʳʚʘʶʪʩʷ ʦʜʥʦʨʦʜʥʳʤʠ. 

ʉʫʪʴ ʤʝʪʦʜʘ: ʊʘʢ ʢʘʢ ʧʦʢʘʟʘʪʝʣʴʥʘʷ ʬʫʥʢʮʠʷ ʥʝ ʤʦʞʝʪ ʧʨʠʥʠʤʘʪʴ ʟʥʘʯʝʥʠʝ, ʨʘʚʥʦʝ ʥʫʣʶ, 

ʠ ʦʙʝ ʯʘʩʪʠ ʫʨʘʚʥʝʥʠʷ ʤʦʞʥʦ ʜʝʣʠʪʴ ʥʘ  ʦʜʥʦ ʠ ʪʦ ʞʝ ʥʝ ʨʘʚʥʦʝ ʥʫʣʶ ʯʠʩʣʦ, ʨʘʟʜʝʣʠʤ ʦʙʝ 

ʯʘʩʪʠ ʫʨʘʚʥʝʥʠʷ, ʥʘʧʨʠʤʝʨ, ʥʘ . 

ʇʨʠʤʝʨ: 2x = 3x 

ʈʘʟʜʝʣʠʤ ʦʙʝ ʯʘʩʪʠ ʫʨʘʚʥʝʥʠʷ ʥʘ  

 
ʆʪʚʝʪ: x = 0. 

ʆʧʨʝʜʝʣʝʥʠʝ. ʇʦʢʘʟʘʪʝʣʴʥʳʤ ʥʝʨʘʚʝʥʩʪʚʦʤ ʥʘʟʳʚʘʝʪʩʷ ʥʝʨʘʚʝʥʩʪʚʦ, ʚ ʢʦʪʦʨʦʤ 

ʧʝʨʝʤʝʥʥʘʷ ʩʦʜʝʨʞʠʪʩʷ ʚ ʧʦʢʘʟʘʪʝʣʝ ʩʪʝʧʝʥʠ. 

ʈʝʰʝʥʠʝ ʧʨʦʩʪʝʡʰʠʭ ʧʦʢʘʟʘʪʝʣʴʥʳʭ ʥʝʨʘʚʝʥʩʪʚ. 

ʇʨʦʩʪʝʡʰʠʤʠ ʩʯʠʪʘʶʪʩʷ ʧʦʢʘʟʘʪʝʣʴʥʳʝ ʥʝʨʘʚʝʥʩʪʚʘ ʚʠʜʘ: ax<ay,  ax>ay .  (axÒay,  axÓay). 

ʊʘʢ ʞʝ, ʢʘʢ ʠ ʧʨʠ ʨʝʰʝʥʠʠ ʧʨʦʩʪʝʡʰʠʭ ʧʦʢʘʟʘʪʝʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ, ʦʜʠʥʘʢʦʚʳʝ ʦʩʥʦʚʘʥʠʷ 

ʩʪʝʧʝʥʝʡ ʦʧʫʩʢʘʶʪ, ʥʦ ʟʥʘʢ ʥʦʚʦʛʦ ʥʝʨʘʚʝʥʩʪʚʘ ʩʦʭʨʘʥʷʶʪ, ʝʩʣʠ ʬʫʥʢʮʠʷ ʫ=ʘʭ ʷʚʣʷʝʪʩʷ 

ʚʦʟʨʘʩʪʘʶʱʝʡ (ʘ>1); eʩʣʠ ʞʝ ʧʦʢʘʟʘʪʝʣʴʥʘʷ ʬʫʥʢʮʠʷ ʫ=ʘʭ ʫʙʳʚʘʝʪ (0<a<1), ʪʦ 

ʟʥʘʢ ʥʦʚʦʛʦ ʥʝʨʘʚʝʥʩʪʚʘ ʤʝʥʷʶʪ ʥʘ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʡ: 

ax<ay Ÿ x<y, ʝʩʣʠ a>1; ʟʥʘʢ ʩʦʭʨʘʥʝʥ, ʪʘʢ ʢʘʢ ʬʫʥʢʮʠʷ ʚʦʟʨʘʩʪʘʝʪ; 

ax<ay Ÿ x>y,  ʝʩʣʠ 0<a<1; ʬʫʥʢʮʠʷ ʫʙʳʚʘʝʪ ï ʟʥʘʢ ʧʦʤʝʥʷʣʩʷ; 

ax>ay Ÿ x>y, ʝʩʣʠ  a>1; ʟʥʘʢ ʩʦʭʨʘʥʝʥ, ʪʘʢ ʢʘʢ ʬʫʥʢʮʠʷ ʚʦʟʨʘʩʪʘʝʪ 

ax>ay Ÿ x<y, ʝʩʣʠ 0<a<1; ʬʫʥʢʮʠʷ ʫʙʳʚʘʝʪ ï ʟʥʘʢ ʧʦʤʝʥʷʣʩʷ. 

ʇʨʠʤʝʨʳ. 

ʈʝʰʠʪʴ ʥʝʨʘʚʝʥʩʪʚʦ: 

1) 45-2x<0,25. 

ʇʨʝʜʩʪʘʚʠʤ ʧʨʘʚʫʶ ʯʘʩʪʴ ʚ ʚʠʜʝ: 0,25=(25/100)=(1/4)=4-1; 

45-2x<4-1; ʬʫʥʢʮʠʷ ʫ=4ʭ ʩ ʦʩʥʦʚʘʥʠʝʤ 4>1 ʚʦʟʨʘʩʪʘʝʪ ʥʘ R, ʧʦʵʪʦʤʫ, ʦʧʫʩʢʘʷ ʦʩʥʦʚʘʥʠʷ 

ʩʪʝʧʝʥʝʡ, ʟʥʘʢ ʥʝʨʘʚʝʥʩʪʚʘ ʩʦʭʨʘʥʠʤ: 

5-2x<-1; 

ð 2x<-1-5; 

ð 2x<-6  |:(-2) ʧʨʠ ʜʝʣʝʥʠʠ ʦʙʝʠʭ ʯʘʩʪʝʡ ʥʝʨʘʚʝʥʩʪʚʘ ʥʘ ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʯʠʩʣʦ, ʟʥʘʢ 

ʥʝʨʘʚʝʥʩʪʚʘ ʤʝʥʷʶʪ ʥʘ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʡ: 

x>3. 

 
ʆʪʚʝʪ: (3; +Ð). 

2) 0,42ʭ+1Ó0,16. 

ʇʨʝʜʩʪʘʚʠʤ ʯʠʩʣʦ 0,16 ʚ ʚʠʜʝ ʩʪʝʧʝʥʠ ʯʠʩʣʘ 0,4. ʇʦʣʫʯʘʝʤ: 

0,42ʭ+1Ó0,42; ʦʩʥʦʚʘʥʠʝ ʩʪʝʧʝʥʝʡ ï ʯʠʩʣʦ 0,4 ð ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʫʩʣʦʚʠʶ: 0<0,4<1; ʧʦʵʪʦʤʫ, 

ʦʧʫʩʢʘʝʤ ʦʩʥʦʚʘʥʠʷ ʩʪʝʧʝʥʝʡ, ʘ ʟʥʘʢ ʥʝʨʘʚʝʥʩʪʚʘ ʤʝʥʷʝʤ ʥʘ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʡ: 

2ʭ+1Ò2; 

2ʭÒ2-1; 

http://www.mathematics-repetition.com/wp-content/uploads/2012/06/pokaz-ner13.jpg
http://www.mathematics-repetition.com/wp-content/uploads/2012/06/pokaz-ner2.jpg
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2ʭÒ1  |:2 

xÒ0,5. 

 

ʆʪʚʝʪ: (-Ð; 0,5]. 

 
ɺɸʈʀɸʅʊ ï I 

 

1. ʈʝʰʠʪʝ ʫʨʘʚʥʝʥʠʷ: 

 

ʘ. 497 =x ; 

ʙ. xx 648 22

=- ; 

ʚ. 15 4 =-x  

ʛ. xx 2725 =  

2. ʈʝʰʠʪʝ ʫʨʘʚʥʝʥʠʝ: 

 
5

4

3

9

16
ö
÷

õ
æ
ç

å
=ö

÷

õ
æ
ç

å
x

 

 

3. ʅʘʡʜʠʪʝ ʩʫʤʤʫ ʢʦʨʥʝʡ 

ʫʨʘʚʥʝʥʠʷ 

 

 055652 =+Ö- xx  

 

4. ʈʝʰʠʪʝ ʥʝʨʘʚʝʥʩʪʚʘ: 

ʘ. 42 ²x  

 

ʙ. 03 6,06,0
2

²+xx  

 

5. ʅʘʡʜʠʪʝ ʥʘʠʙʦʣʴʰʝʝ ʮʝʣʦʝ 

ʨʝʰʝʥʠʝ ʥʝʨʘʚʝʥʩʪʚʘ 

 

2022 2 ¢+ +xx  

 

 

 

 

 

 

ɺɸʈʀɸʅʊ ï II  
 

1. ʈʝʰʠʪʝ ʫʨʘʚʥʝʥʠʷ: 

 

ʘ. 824 =x ; 

ʙ. 19 5 =-x ; 

ʚ. 366 24 2

=- xx  

ʛ. xx 3527 =  

2. ʈʝʰʠʪʝ ʫʨʘʚʥʝʥʠʝ: 

 
62

2

5

25

4
ö
÷

õ
æ
ç

å
=ö

÷

õ
æ
ç

å
+x

 

 

3.  ʅʘʡʜʠʪʝ ʩʫʤʤʫ ʢʦʨʥʝʡ 

ʫʨʘʚʥʝʥʠʷ 

 

 082622 =+Ö- xx  

 

4. ʈʝʰʠʪʝ ʥʝʨʘʚʝʥʩʪʚʘ: 

ʘ. 82 ¢x  

 

ʙ. 24 3,03,0 ¢+x  

 

5. ʅʘʡʜʠʪʝ ʥʘʠʤʝʥʴʰʝʝ ʮʝʣʦʝ 

ʨʝʰʝʥʠʝ ʥʝʨʘʚʝʥʩʪʚʘ  

 

3033 2 =++ xx
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ɺɸʈʀɸʅʊ ï III  

 

1. ʈʝʰʠʪʝ ʫʨʘʚʥʝʥʠʷ: 

 

ʘ. 8132 =x ; 

ʙ. 
63

2

644
-

= xx ; 

ʚ. 12 63 =+x  

ʛ. xx 66 83 =  

2. ʈʝʰʠʪʝ ʫʨʘʚʥʝʥʠʝ: 

 
323

9

49

7

3
--

ö
÷

õ
æ
ç

å
=ö

÷

õ
æ
ç

å
x

 

 

3. ʅʘʡʜʠʪʝ ʩʫʤʤʫ ʢʦʨʥʝʡ 

ʫʨʘʚʥʝʥʠʷ 

 

0273632 =-Ö- xx  

4. ʈʝʰʠʪʝ ʥʝʨʘʚʝʥʩʪʚʘ: 

ʘ. 813 ¢x  

 

ʙ. 142 5,05,0 -+ ² xx  

 

5. ʅʘʡʜʠʪʝ ʥʘʠʙʦʣʴʰʝʝ ʮʝʣʦʝ 

ʨʝʰʝʥʠʝ ʥʝʨʘʚʝʥʩʪʚʘ 

 

6844 2 ¢+ +xx  

 

ɺɸʈʀɸʅʊ ï IV  
 

1. ʈʝʰʠʪʝ ʫʨʘʚʥʝʥʠʷ: 

 

ʘ. 644 =x ; 

ʙ. 236 33 -- = xx ; 

ʚ. 13 42

=- xx  

 ʛ. xx 294 =  

2. ʈʝʰʠʪʝ ʫʨʘʚʥʝʥʠʝ: 

 
2

25

4

2

5
ö
÷

õ
æ
ç

å
=ö

÷

õ
æ
ç

å
x

 

 

3. ʅʘʡʜʠʪʝ ʩʫʤʤʫ ʢʦʨʥʝʡ ʫʨʘʚʥʝʥʠʷ  

 022522 2 =+Ö-Ö xx  

 

4. ʈʝʰʠʪʝ ʥʝʨʘʚʝʥʩʪʚʘ: 

ʘ. 1255 =x  

 

ʙ. 28 7,07,0 ¢+x  

 

5. ʅʘʡʜʠʪʝ ʥʘʠʤʝʥʴʰʝʝ ʮʝʣʦʝ 

ʨʝʰʝʥʠʝ ʥʝʨʘʚʝʥʩʪʚʘ 

 

65055 2 ²+ +xx  
 

 
ɺɸʈʀɸʅʊ ï V 

1. ʈʝʰʠʪʝ ʫʨʘʚʥʝʥʠʷ: 

ʘ. ς τ; 
ʙ. ψ ρ; 

ʚ. φςυ ςυ; 

ʛ. χ τ . 

2. ʈʝʰʠʪʝ ʫʨʘʚʥʝʥʠʝ: 

υ   

3. ʅʘʡʜʠʪʝ ʩʫʤʤʫ ʢʦʨʥʝʡ ʫʨʘʚʥʝʥʠʷ 

ρπϽσ χϽσ σ π 
4. ʈʝʰʠʪʝ ʥʝʨʘʚʝʥʩʪʚʘ: 

ʘ. τ φτ 
ʙ. πȟσ πȟσ  

5. ʅʘʡʜʠʪʝ ʥʘʠʙʦʣʴʰʝʝ ʮʝʣʦʝ ʨʝʰʝʥʠʝ 

ʥʝʨʘʚʝʥʩʪʚʘ 

φ φ ςςς 
 

ɺɸʈʀɸʅʊ ï VI  

1. ʈʝʰʠʪʝ ʫʨʘʚʥʝʥʠʷ: 

ʘ. σ ω; 
ʙ. ρφ ρ; 

ʚ. χ τω; 
ʛ. ρχ ςς . 

2. ʈʝʰʠʪʝ ʫʨʘʚʥʝʥʠʝ: 

φ   

3. ʅʘʡʜʠʪʝ ʩʫʤʤʫ ʢʦʨʥʝʡ ʫʨʘʚʥʝʥʠʷ 

ω φϽσ ςχ π 
4. ʈʝʰʠʪʝ ʥʝʨʘʚʝʥʩʪʚʘ: 

ʘ. σ ςχ 
ʙ. πȟω πȟω  

5. ʅʘʡʜʠʪʝ ʥʘʠʤʝʥʴʰʝʝ ʮʝʣʦʝ ʨʝʰʝʥʠʝ 

ʥʝʨʘʚʝʥʩʪʚʘ 

ψ ψ χς 
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ʇʨʘʢʪʠʯʝʩʢʘʷ ʨʘʙʦʪʘ ˉ73: 

ʇʦʥʷʪʠʝ ʣʦʛʘʨʠʬʤʘ. ʆʩʥʦʚʥʦʝ ʣʦʛʘʨʠʬʤʠʯʝʩʢʦʝ ʪʦʞʜʝʩʪʚʦ 

 

ʎʝʣɹ:  

ɿʥʘʪʴ ʦʧʨʝʜʝʣʝʥʠʝ ʣʦʛʘʨʠʬʤʘ, ʦʩʥʦʚʥʦʝ ʣʦʛʘʨʠʬʤʠʯʝʩʢʦʝ ʪʦʞʜʝʩʪʚʦ. 

ʋʤʝʪʴ ʚʳʯʠʩʣʷʪʴ ʣʦʛʘʨʠʬʤʳ, ʧʨʠʤʝʥʷʪʴ ʦʩʥʦʚʥʦʝ ʣʦʛʘʨʠʬʤʠʯʝʩʢʦʝ ʪʦʞʜʝʩʪʚʦ. 

ʋʤʝʪʴ ʚʳʯʠʩʣʷʪʴ ʟʥʘʯʝʥʠʷ ʚʳʨʘʞʝʥʠʡ ʩʦʜʝʨʞʘʱʠʭ ʣʦʛʘʨʠʬʤʳ, ʩʦʜʝʨʞʘʱʠʝ ʣʦʛʘʨʠʬʤʳ, 

ʣʦʛʘʨʠʬʤʠʨʦʚʘʪʴ ʠ ʧʦʪʝʥʮʠʨʦʚʘʪʴ ʚʳʨʘʞʝʥʠʷ. 

 

ʃʦʛʘʨʠʬʤʦʤ ʯʠʩʣʘ b ʧʦ ʦʩʥʦʚʘʥʠʷ a ʥʘʟʳʚʘʝʪʩʷ ʪʘʢʦʡ ʧʦʢʘʟʘʪʝʣʴ ʩʪʝʧʝʥʠ, ʚ ʢʦʪʦʨʫʶ 

ʥʘʜʦ ʚʦʟʚʝʩʪʠ ʯʠʩʣʦ a, ʯʪʦʙʳ ʧʦʣʫʯʠʪʴ ʯʠʩʣʦ b. 

 

 

 

 

ʇʨʠʤʝʨʳ: ÌÏÇψ σ; ʪ.ʢ.23=8 

                  ÌÏÇφςυτ; ʪ.ʢ.54=625 

                  ÌÏÇρφ ς; ʪ.ʢ.42=16 

                  ÌÏÇ ς; ʪ.ʢ.3-2=  

                  ÌÏÇ ρ; ʪ.ʢ.5-1=  

                  ÌÏÇ σ; ʪ.ʢ.4-3=  

                  ÌÏÇЍς ; ʪ.ʢ.ς Ѝς 

                  ÌÏÇυ ; ʪ.ʢ ςυ Ѝςυ υ 

                  ÌÏÇσ  

                  ÌÏÇχ ρ;      ÌÏÇρ π 
 

ʇʦʣʴʟʫʷʩʴ ʦʧʨʝʜʝʣʝʥʠʝʤ ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʦʩʥʦʚʥʦʝ ʣʦʛʘʨʠʬʤʠʯʝʩʢʦʝ ʪʦʞʜʝʩʪʚʦ:  

 

 

 

 

ʇʨʠʤʝʨʳ: υ σ 

                  ψ υ 

                  σ σ υ  

                  ς ςϽς ψϽχ υφ 
ʇʨʘʢʪʠʯʝʩʢʘʷ ʯʘʩʪʴ: 

 

ɺʘʨʠʘʥʪ ˉ1 

I  ʫʨʦʚʝʥʴ 

1.  ɺʳʯʠʩʣʠʪʝ: ʘ) 7log27log
7

13 - , ʙ) 

5log1 22
+

 
              ʚ) 5lg24lg + ,  ʛ) 

2log10log 55 -  

2.  ʅʘʡʜʠʪʝ ʭ: 
bax 333 log7log4log +=

 

3.  ʇʨʦʣʦʛʘʨʠʬʤʠʨʫʡʪʝ ʧʦ ʦʩʥʦʚʘʥʠʶ 5 

 

ɺʘʨʠʘʥʪ ˉ2 

I  ʫʨʦʚʝʥʴ 

1. ɺʳʯʠʩʣʠʪʝ: ʘ) 9log16log
3

12 - , ʙ) 
19log55
-

 

          ʚ) 2log29log 66 + ,  ʛ) 3lg30lg -  

2. ʅʘʡʜʠʪʝ ʭ: bax 555 log3log2log -=  

3. ʇʨʦʣʦʛʘʨʠʬʤʠʨʫʡʪʝ ʧʦ ʦʩʥʦʚʘʥʠʶ 5: 
7625 ba   

ἴἷἯ╪╫ ●       ╪● ╫, ʛʜʝ b>0; a>0; a 1 

╪ἴἷἯ╪╫ ╫ 
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ʚʳʨʘʞʝʥʠʝ: 44 :125 ba . 

II  ʫʨʦʚʝʥʴ 

1. ɺʳʯʠʩʣʠʪʴ: ʘ) 

72log
3

1
18log

72log
2

1
24log

33

22

-

-

 

                         ʙ) 
3log2lg15log 26 81036 -+ -  

2. ʅʘʡʜʠʪʝ ʭ: 

5log
3

1
log

3

2
log

2

1
log 2222 +--= bbax  

3. ʇʨʦʣʦʛʘʨʠʬʤʠʨʫʡʪʝ ʚʳʨʘʞʝʥʠʝ  ʧʦ 

ʦʩʥʦʚʘʥʠʶ ʝ:  
4 32

432

pn

mee

Ö

ÖÖ
 

4. ʋʧʨʦʩʪʠʪʝ ʚʳʨʘʞʝʥʠʝ: 

2log
log

2

lg

lg
b

ba

b
a

a

-+  

II  ʫʨʦʚʝʥʴ 

1. ɺʳʯʠʩʣʠʪʝ:  

ʘ)

150log
2

1
30log

56log
3

1
14log

66

77

-

-

,ʙ)

2log8log
4log

2

1

4

1

7125
9

492581 Öö
ö

÷

õ

æ
æ

ç

å
+

-

 

2. ʅʘʡʜʠʪʝ ʭ: 

ʩbax
3

1

3

1

3

1

3

1 log
3

1
2log8log

3

2
3log +--=  

3. ʇʨʦʣʦʛʘʨʠʬʤʠʨʫʡʪʝ ʚʳʨʘʞʝʥʠʝ  ʧʦ 

ʦʩʥʦʚʘʥʠʶ 3: 

( )2
1

3

2

243ab

cc
 

4. ʋʧʨʦʩʪʠʪʝ ʚʳʨʘʞʝʥʠʝ: ( )2log2
log b

a

b
aa a -  

ɺʘʨʠʘʥʪ ˉ3 

I  ʫʨʦʚʝʥʴ 

1. ɺʳʯʠʩʣʠʪʝ: ʘ) 5log16log
5

12 + , ʙ) 

4log2 1212
-

 
        ʚ) 5lg32lg3 + ,  ʛ) 

10log80log 58 -  

2. ʅʘʡʜʠʪʝ ʭ: bax
2

1

2

1

2

1 log
5

1
log

3

2
log -=  

3. ʇʨʦʣʦʛʘʨʠʬʤʠʨʫʡʪʝ ʧʦ ʦʩʥʦʚʘʥʠʶ 2 
448 baa Ö  

II  ʫʨʦʚʝʥʴ 

1. ɺʳʯʠʩʣʠʪʝ: ʘ) 
2log320log

10log4log

22

22

+

+
 

                  ʙ) 
5log33log

2

1

5log1 82
4 416

-
-

+  

2. ʅʘʡʜʠʪʝ ʭ: 

bbax 3333 log
2

1
log54log

3

2
log -+-=  

3. ʇʨʦʣʦʛʘʨʠʬʤʠʨʫʡʪʝ ʚʳʨʘʞʝʥʠʝ  ʧʦ 

ʦʩʥʦʚʘʥʠʶ 5:  
2

3 204,0

ac

baÖ
 

4. ʋʧʨʦʩʪʠʪʝ ʚʳʨʘʞʝʥʠʝ: 

b

a
a

b
b

a 3

32

log

log
log

log

3
--  

ɺʘʨʠʘʥʪ ˉ4 

I  ʫʨʦʚʝʥʴ 

1. ɺʳʯʠʩʣʠʪʝ: ʘ) 3log64log
3

18 + , ʙ) 

18log1 9

9

1
-

ö
÷

õ
æ
ç

å
 

         ʚ) 5lg4lg
2

1
+ ,  ʛ) 10log90log 53 -  

2. ʅʘʡʜʠʪʝ ʭ: bax
3

2

3

2

3

2 log
7

4
log

4

1
log -=  

3. ʇʨʦʣʦʛʘʨʠʬʤʠʨʫʡʪʝ ʧʦ ʦʩʥʦʚʘʥʠʶ 10: 

3

2001,0

a

b
 

II  ʫʨʦʚʝʥʴ 

1. ɺʳʯʠʩʣʠʪʝ:  

ʘ) 

27log
3

1
2log4

64log
2

1
2log3

55

77

+

-
,  ʙ) 

ö
ö

÷

õ

æ
æ

ç

å
+Ö

-- 4log6log9log
2

1

5
77

54972  

2. ʅʘʡʜʠʪʝ ʭ: 

bbax 25252525 log4log5
2

1
log

5

3
log +-+=  

3. ʇʨʦʣʦʛʘʨʠʬʤʠʨʫʡʪʝ ʧʦ ʦʩʥʦʚʘʥʠʶ 4:  

( )32

5

256 qp

r

Ö
 

4. ʋʧʨʦʩʪʠʪʝ ʚʳʨʘʞʝʥʠʝ: aa

b
bbb

log2
log -  
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ʇʨʘʢʪʠʯʝʩʢʘʷ ʨʘʙʦʪʘ ˉ74:  

ʉʚʦʡʩʪʚʘ ʣʦʛʘʨʠʬʤʠʯʝʩʢʦʡ ʬʫʥʢʮʠʠ ʠ ʝʸ ʛʨʘʬʠʢ 

 

ʎʝʣʴ: ɿʥʘʪʴ ʩʚʦʡʩʪʚʘ ʣʦʛʘʨʠʬʤʘ, ʬʦʨʤʫʣʳ ʧʝʨʝʭʦʜʘ ʢ ʜʨʫʛʦʤʫ ʦʩʥʦʚʘʥʠʶ. 

ʋʤʝʪʴ ʧʨʝʦʙʨʘʟʦʚʳʚʘʪʴ ʚʳʨʘʞʝʥʠʷ, ʩʦʜʝʨʞʘʱʠʝ ʣʦʛʘʨʠʬʤʳ. 

 

ɼʣʷ a>0; aÍ1; x>0; y>0 ʩʧʨʘʚʝʜʣʠʚʳ ʬʦʨʤʫʣʳ: 

1. ÌÏÇρ π 

2. ÌÏÇὥ ρ 

3. ÌÏÇὼώ ÌÏÇὼ ÌÏÇώ 

4. ÌÏÇ ÌÏÇὼ ÌÏÇώ 

5. ÌÏÇὼ ὴÌÏÇὼ 

6. ÌÏÇὼ  

ʇʨʠʤʝʨʳ: ʘ) ÌÏÇρψ ÌÏÇς ÌÏÇρψϽς ÌÏÇσφ ς 
                   ʙ)  ÌÏÇτψ ÌÏÇτ ÌÏÇτψ τ ÌÏÇρς ρ 

                   ʚ)  ÌÏÇσ ÌÏÇσ  

                   ʛ) ÌÏÇЍσ ÌÏÇρς ÌÏÇυπ ÌÏÇЍσ ÌÏÇЍρς ÌÏÇυπ 

                         ÌÏÇ
ЍσϽυπ

Ѝρς
ÌÏÇςυ ς 

 

ɼʝʩʷʪʠʯʥʳʝ ʠ ʥʘʪʫʨʘʣʴʥʳʝ ʣʦʛʘʨʠʬʤʳ. 

ɼʝʩʷʪʠʯʥʳʝ ʣʦʛʘʨʠʬʤ ʯʠʩʣʘ ʥʘʟʳʚʘʶʪ ʣʦʛʘʨʠʬʤ ʵʪʦʛʦ ʯʠʩʣʘ ʧʦ ʦʩʥʦʚʘʥʠʶ 10. 

 

ʇʨʠʤʝʨʳ:     ÌÇρππ ςȟ     
                        ÌÇρπππ τȟ    
                           ÌÇπȟππππρ  υȟ 
                        ÌÇπȟπρ  ς. 
ʅʘʪʫʨʘʣʴʥʳʤ ʣʦʛʘʨʠʬʤʦʤ ʯʠʩʣʘ ʥʘʟʳʚʘʝʪʩʷ ʣʦʛʘʨʠʬʤ ʵʪʦʛʦ ʯʠʩʣʘ ʧʦ ʦʩʥʦʚʘʥʠʶ ʝ, ʛʜʝ  

̆ ςȟχρψςψ 
 

Ὡ ρ     ȣ  
ȣ

 ȣ  

ʇʨʠʤʝʨʳ:  ÌÎὩ ςȟ 

                    ÌÎ  ρ ȟ 

                    ÌÎ
Ѝ

   

ɼʣʷ ʥʘʪʫʨʘʣʴʥʳʭ ʠ ʜʝʩʷʪʠʯʥʳʭ ʣʦʛʘʨʠʬʤʦʚ ʩʦʩʪʘʚʣʝʥʳ ʩʧʝʮʠʘʣʴʥʳʝ ʪʘʙʣʠʮʳ. 

ɼʣʷ ʚʳʯʠʩʣʝʥʠʷ ʜʨʫʛʠʭ ʣʦʛʘʨʠʬʤʦʚ ʠʩʧʦʣʴʟʫʶʪ ʬʦʨʤʫʣʫ ʧʝʨʝʭʦʜʘ ʢ ʜʨʫʛʦʤʫ ʦʩʥʦʚʘʥʠʶ 

: 

 

 

 

 

 

 

 

 

ÌÇὦ  ÌÏÇὦ 
 

ÌÎὦ  ÌÏÇὦ 
 

ÌÏÇὦ  
ÌÏÇὦ

ÌÏÇὥ
 

ÌÏÇὦ  
ρ

ÌÏÇὥ
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ʇʨʠʤʝʨ:   ÌÏÇς  ÌÏÇσ ÌÏÇφ ρ  

ʌʫʥʢʮʠʷ ï ʵʪʦ ʦʪʦʙʨʘʞʝʥʠʝ, ʧʨʠ ʢʦʪʦʨʦʤ ʢʘʞʜʦʤʫ ʟʥʘʯʝʥʠʶ ʦʜʥʦʛʦ ʤʥʦʞʝʩʪʚʘ 

ʩʪʘʚʠʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʝʜʠʥʩʪʚʝʥʥʦʡ ʟʥʘʯʝʥʠʝ ʚʪʦʨʦʛʦ ʤʥʦʞʝʩʪʚʘ. ʇʨʠʯʝʤ ʦʪʦʙʨʘʞʝʥʠʝ 

ʥʘʟʳʚʘʝʪʩʷ ʦʙʨʘʪʠʤʳʤ ʝʩʣʠ ʢʘʞʜʦʤʫ ʵʣʝʤʝʥʪʫ 

ʚʪʦʨʦʛʦ ʤʥʦʞʝʩʪʚʘ ʩʪʘʚʠʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ 

ʝʜʠʥʩʪʚʝʥʥʳʡ ʵʣʝʤʝʥʪ ʧʝʨʚʦʛʦ ʤʥʦʞʝʩʪʚʘ. ɻʨʘʬʠʢʠ 

ʦʙʨʘʪʥʳʭ ʬʫʥʢʮʠʡ ʩʠʤʤʝʪʨʠʯʥʳʡ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʧʨʷʤʦʡ ʫ=ʭ 

ɺʩʧʦʤʥʠʪʝ ʦʧʨʝʜʝʣʝʥʠʝ ʠ ʩʚʦʡʩʪʚʘ ʧʦʢʘʟʘʪʝʣʴʥʦʡ 

ʬʫʥʢʮʠʠ: y= ax, ʧʨʠ a>0, a ρ. ʕʪʘ ʬʫʥʢʮʠʷ ʚʦʟʨʘʩʪʘʝʪ 
ʥʘ ʚʩʝʡ ʯʠʩʣʦʚʦʡ ʧʨʷʤʦʡ ʧʨʠ  ʘ>1  ʠ ʫʙʳʚʘʝʪ ʧʨʠ 

0<a<1. ʊʦ ʝʩʪʴ ʧʨʠ ʣʶʙʦʤ ʟʥʘʯʝʥʠʠ ʘ ʧʦʢʘʟʘʪʝʣʴʥʘʷ 

ʬʫʥʢʮʠʷ ʤʦʥʦʪʦʥʥʘ. ɼʣʷ ʥʝʝ ʩʫʱʝʩʪʚʫʝʪ ʦʙʨʘʪʥʘʷ 

ʬʫʥʢʮʠʷ. ʄʦʞʥʦ ʝʝ ʧʦʩʪʨʦʠʪʴ. (ʈʠʩ 1). ʌʫʥʢʮʠʷ, 

ʦʙʨʘʪʥʘʷ ʧʦʢʘʟʘʪʝʣʴʥʦʡ ʥʘʟʳʚʘʝʪʩʷ ʣʦʛʘʨʠʬʤʠʯʝʩʢʦʡ. 

ʌʫʥʢʮʠʶ, ʟʘʜʘʥʥʫʶ ʬʦʨʤʫʣʦʡ  

 

 

ʥʘʟʳʚʘʶʪ ʣʦʛʘʨʠʬʤʠʯʝʩʢʦʡ ʬʫʥʢʮʠʝʡ ʩ ʦʩʥʦʚʘʥʠʝʤ a. 

ɼʣʷ ʧʦʢʘʟʘʪʝʣʴʥʦʡ ʬʫʥʢʮʠʠ ʩʫʱʝʩʪʚʫʝʪ ʜʚʘ ʩʣʫʯʘʷ ʧʦʚʝʜʝʥʠʷ ʬʫʥʢʮʠʠ: ʧʨʠ  ʘ>1  ʠ ʧʨʠ 

0<a<1. ʃʦʛʘʨʠʬʤʠʯʝʩʢʫʶ ʬʫʥʢʮʠʶ ʨʘʩʩʤʦʪʨʠʤ  

y=logax, ʛʜʝ a>1 y=logax, ʛʜʝ 0<a<1 

ɻʨʘʬʠʢ ʬʫʥʢʮʠʠ 

 

 

 

 

 

 

 

 

 

 

 

 

ɻʨʘʬʠʢ ʬʫʥʢʮʠʠ 

 

 

 

 

 

 

 

 

 

 

 

 

ʉʚʦʡʩʪʚʘ ʬʫʥʢʮʠʠ 

1. D(f)=(0;+Њ).  

ʆʙʣʘʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ï ʵʪʦ ʚʩʝ 

ʜʦʧʫʩʪʠʤʳʝ ʟʥʘʯʝʥʠʷ ʥʝʟʘʚʠʩʠʤʦʛʦ 

ʧʝʨʝʤʝʥʥʦʛʦ ʭ. 

2. E(f)=R. 

ʆʙʣʘʩʪʴ ʟʥʘʯʝʥʠʷ ï ʵʪʦ ʚʩʝ ʜʦʧʫʩʪʠʤʳʝ 

ʟʥʘʯʝʥʠʷ ʟʘʚʠʩʠʤʦʛʦ ʧʝʨʝʤʝʥʥʦʛʦ ʫ. 

3. ɺʦʟʨʘʩʪʘʝʪ ʥʘ ʚʩʝʡ ʦʙʣʘʩʪʠ 
ʦʧʨʝʜʝʣʝʥʠʷ 

ʉʚʦʡʩʪʚʘ ʬʫʥʢʮʠʠ 

1. D(f)=(0;+Њ).  

 

 

2. E(f)=R. 

 

 

3. ʋʙʳʚʘʝʪ ʥʘ ʚʩʝʡ ʦʙʣʘʩʪʠ 
ʦʧʨʝʜʝʣʝʥʠʷ 

ʌʫʥʢʮʠʷ ʥʘʟʳʚʘʝʪʩʷ ʫʙʳʚʘʶʱʝʡ, ʝʩʣʠ 

ʭ 

ʫ 

1 

0 

y= 

ax 1 

 y=logax 

ʈʠʩ 1. ɻʨʘʬʠʢʠ ʧʦʢʘʟʘʪʝʣʴʥʦʡ 

ʠ ʣʦʛʘʨʠʬʤʠʯʝʩʢʦʡ ʬʫʥʢʮʠʡ. 

y=logax, ʛʜʝ a>0, a  

ʭ 

ʫ 

1 

0 1 

 y=logax, a>1 

ʭ 

ʫ 

1 

0 1 

 y=log ax , 

0<a<1  



56 

 

ʌʫʥʢʮʠʷ ʥʘʟʳʚʘʝʪʩʷ ʚʦʟʨʘʩʪʘʶʱʝʡ, ʝʩʣʠ 

ʙʦʣʴʰʝʤʫ ʟʥʘʯʝʥʠʶ ʘʨʛʫʤʝʥʪʘ ʩʪʘʚʠʪʩʷ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʝ ʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʠ ʬʫʥʢʮʠʠ. 

4. ʇʨʦʭʦʜʠʪ ʯʝʨʝʟ ʪʦʯʢʫ (1;0) 

 

ʙʦʣʴʰʝʤʫ ʟʥʘʯʝʥʠʶ ʘʨʛʫʤʝʥʪʘ ʩʪʘʚʠʪʩʷ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʝ ʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʠ ʬʫʥʢʮʠʠ. 

4. ʇʨʦʭʦʜʠʪ ʯʝʨʝʟ ʪʦʯʢʫ (1;0) 

 

 

ʇʨʠʤʝʨ 1. ʇʦʩʪʨʦʠʪʴ ʛʨʘʬʠʢ ʬʫʥʢʮʠʠ y=log3(x-2). ʆʧʠʩʘʪʴ ʝʝ ʩʚʦʡʩʪʚʘ. 

ʈʝʰʝʥʠʝ. ɻʨʘʬʠʢ ʠʩʢʦʤʦʡ ʬʫʥʢʮʠʠ ʧʦʣʫʯʘʝʪʩʷ ʠʟ ʛʨʘʬʠʢʘ ʬʫʥʢʮʠʠ y=log3x. 

ʍ 1/3 3 9 

ʫ -1 1 2 

ɻʨʘʬʠʢ ʬʫʥʢʮʠʠ y=log3(x-2) ʧʦʣʫʯʘʝʤ ʠʟ ʧʨʝʜʳʜʫʱʝʛʦ ʩʜʚʠʛʦʤ ʧʦ ʦʩʠ ʆʭ ʥʘ 2 

ʝʜʠʥʠʮʳ ʚʧʨʘʚʦ (ʈʠʩ 11). 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩ 11. ɻʨʘʬʠʢ ʬʫʥʢʮʠʠ y=log3(x-2). 

 

ʇʨʠʤʝʨ 2. ʅʘʡʜʠʪʝ ʦʙʣʘʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʬʫʥʢʮʠʠ y=log5(6-2ʭ). 

ʈʝʰʝʥʠʝ. ʆʙʣʘʩʪʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʣʦʛʘʨʠʬʤʠʯʝʩʢʦʡ ʬʫʥʢʮʠʠ ʷʚʣʷʝʪʩʷ ʤʥʦʞʝʩʪʚʦ 

ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʜʝʡʩʪʚʠʪʝʣʴʥʳʭ ʯʠʩʝʣ. ʇʦʵʪʦʤʫ ʘʨʛʫʤʝʥʪ ʣʦʛʘʨʠʬʤʘ ʜʦʣʞʝʥ 

ʙʳʪʴ ʩʪʨʦʛʦ ʙʦʣʴʰʝ ʥʫʣʷ. 6-2ʭ>0; -2ʭ>-6;  x<3. 

ʆʪʚʝʪ x‭ ЊȠσ 

ʇʨʠʤʝʨ 3. ʅʘʡʜʠʪʝ ʦʙʣʘʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʬʫʥʢʮʠʠ y=log5(ʭ
2-3ʭ-4). 

ʈʝʰʝʥʠʝ. ʭ2-3ʭ-4>0. 

ʈʝʰʠʤ ʥʝʨʘʚʝʥʩʪʚʦ ʤʝʪʦʜʦʤ ʠʥʪʝʨʚʘʣʦʚ: f(x)= ʭ2-3ʭ-4 

ʭ2-3ʭ-4=0; x1=-1; x2=4 

ὼ‭ЊȠρ᷾ τȠЊ  

ʆʪʚʝʪ: ὼ‭ЊȠρ᷾ τȠЊ  

ʇʨʠʤʝʨ 3. ʅʘʡʜʠʪʝ ʦʙʣʘʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʬʫʥʢʮʠʠ ώ ὰέὫ  

ʈʝʰʝʥʠʝ. π 

ʈʝʰʠʤ ʥʝʨʘʚʝʥʩʪʚʦ ʤʝʪʦʜʦʤ ʠʥʪʝʨʚʘʣʦʚ: f(x)=  

π; ɼʨʦʙʴ ʨʘʚʥʘ 0 ʢʦʛʜʘ ʯʠʩʣʠʪʝʣʴ ʨʘʚʝʥ 0, ʘ ʟʥʘʤʝʥʘʪʝʣʴ ʥʝ ʨʘʚʝʥ 0. ʊ.ʆ. 

ʧʦʣʫʯʠʤ:  

ςὼ φ π  ʠ υ ρπὼ π           
ὼ σ             ὼ πȟυ 
ὼ‭σȠπȟυ 

ʆʪʚʝʪ: ὼ‭σȠπȟυ 

 

 

 

ʭ 

ʫ 

1 

0 1 

 y=log3x 

3 2 

 y=log3(x-2) 

-1 4 

+ - + 

-3 0,5 

- + - 
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ʇʨʘʢʪʠʯʝʩʢʘʷ ʯʘʩʪʴ: 

ˉ 1 ʚʘʨʠʘʥʪ ˉ 2 ʚʘʨʠʘʥʪ 

1. ʇʦʩʪʨʦʡʪʝ ʛʨʘʬʠʢ ʬʫʥʢʮʠʠ: 

a ώ ὰέὫὼ ς             a ώ ὰέὫὼ ρ 

b  ώ ὰέὫὼ  b ώ ὰέὫὼ ς 

1. ɺʳʧʦʣʥʠʪʝ ʜʝʡʩʪʚʠʷ: 

       ʉʚʦʡʩʪʚʘ ʣʦʛʘʨʠʬʤʦʚ                                                                     ɺʘʨʠʘʥʪ 1 

ɸ) ɺʳʙʝʨʠʪʝ ʥʦʤʝʨ ʧʨʘʚʠʣʴʥʦʛʦ ʦʪʚʝʪʘ 

ɸ1 ɺʳʯʠʩʣʠʪʝ: 12 12160 0,9log log+  1) 2;  2) 1; 3) 3;  4) 0   

ɸ2 
ʋʧʨʦʩʪʠʪʝ: 

52 3
5

log+
 

1) 50; 2) 3;  3) 75; 4) 12  

ɸ3 ɺʳʯʠʩʣʠʪʝ: 2 22 12 18log log-  1) 3;  2) 4;  3) 1; 4) 2   

ɸ4 ʅʘʡʜʠʪʝ ʟʥʘʯʝʥʠʝ ʚʳʨʘʞʝʥʠʷ: 

( )4 2log 16 ,  ʝʩʣʠ log 0,5c ʩ=  

1) 1; 2) 2,25; 3) 3,75; 4) 4,5  

ɸ5 
ʅʘʡʜʠʪʝ ʟʥʘʯʝʥʠʝ ʚʳʨʘʞʝʥʠʷ: 5

5

144
8

12

log

log
-  

1) 4;  2) 6; 3) 512 8;log -  4) 6-   

ɸ6 ɺʳʯʠʩʣʠʪʝ: ( )2 2log 24 ,  ʝʩʣʠ log 3 8,5m m=  1) 11,5; 2) 5,5;-  3) 19,5; 4) 20   

ɸ7 ʅʘʡʜʠʪʝ ʟʥʘʯʝʥʠʝ ʚʳʨʘʞʝʥʠʷ: 

5

25
log ,  ʝʩʣʠ log 5 0,2c

c
=  

1) 3;  2) 7;  3) 3-  4) 5  

ɸ8 
ɺʳʯʠʩʣʠʪʝ 

4
0,53

55
81 2

loglog
-  

1) 5;  2) 5,2; 3) 4,8; 4) 4,5 

 ʉʚʦʡʩʪʚʘ ʣʦʛʘʨʠʬʤʦʚ                                                                         ɺʘʨʠʘʥʪ 2 

ɸ) ɺʳʙʝʨʠʪʝ ʥʦʤʝʨ ʧʨʘʚʠʣʴʥʦʛʦ ʦʪʚʝʪʘ 

ɸ1 ɺʳʯʠʩʣʠʪʝ: 11 11110 1,1log log+  1) 1; 2) 3;  3) 2;  4) 1-   

ɸ2 
ʋʧʨʦʩʪʠʪʝ: 

62 2
6

log-
 

1) 18; 2) 15; 3) 75; 4) 25   

ɸ3 ɺʳʯʠʩʣʠʪʝ: 3 396 5 2log log-  1) 3;  2) 1; 3) 1;-  4) 2   

ɸ4 ʅʘʡʜʠʪʝ ʟʥʘʯʝʥʠʝ ʚʳʨʘʞʝʥʠʷ: 

4 4

16
log ,  ʝʩʣʠ log 0,5ʩ

c
=-  

1) 0,5;-  2) 3,5; 3) 1,5; 4) 2,5  

ɸ5 
ʅʘʡʜʠʪʝ ʟʥʘʯʝʥʠʝ ʚʳʨʘʞʝʥʠʷ: 7

7

169
5

13

log

log
+  

1) 6; 2) 7;  3) 713 5;log +  4) 2-   

ɸ6 ɺʳʯʠʩʣʠʪʝ: ( )5 5log 100 ,  ʝʩʣʠ log 4 7,5m m=  1) 6,5; 2) 4,5;-  3) 9,5; 4) 10  

ɸ7 ʅʘʡʜʠʪʝ ʟʥʘʯʝʥʠʝ ʚʳʨʘʞʝʥʠʷ: 

6

216
log ,  ʝʩʣʠ log 6 0,5c

c
=  

1) 3;  2) 1; 3) 2-  4) 2  
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ɸ8 
ɺʳʯʠʩʣʠʪʝ 

3
0,24

27
64 5

loglog
-  

1) 6,5; 2) 5;  3) 6,2; 4) 7,5 

 

 

 

ʉʚʦʡʩʪʚʘ ʣʦʛʘʨʠʬʤʦʚ                                                                                     ɺʘʨʠʘʥʪ 3 

ɸ) ɺʳʙʝʨʠʪʝ ʥʦʤʝʨ ʧʨʘʚʠʣʴʥʦʛʦ ʦʪʚʝʪʘ 

ɸ1 ɺʳʯʠʩʣʠʪʝ: 125 8lg lg+  1) 1; 2) 2;  3) 3;  4) 4   

ɸ2 
ʋʧʨʦʩʪʠʪʝ: 62 9

6
log-

 
1) 4;  2) 6; 3) 9;  4) 12  

ɸ3 ɺʳʯʠʩʣʠʪʝ: 15 152 3 25log log+  1) 3;  2) 4;  3) 1; 4) 2   

ɸ4 ʅʘʡʜʠʪʝ ʟʥʘʯʝʥʠʝ ʚʳʨʘʞʝʥʠʷ: 

( )9 3log 27 ,  ʝʩʣʠ log 0,5c ʩ=  

1) 1; 2) 1,75; 3) 0,75; 4) 1,5  

ɸ5 
ʅʘʡʜʠʪʝ ʟʥʘʯʝʥʠʝ ʚʳʨʘʞʝʥʠʷ: 3

3

121
5

11

log

log
+  

1) 11; 2) 6; 3) 311 5;log +  4) 7   

ɸ6 ɺʳʯʠʩʣʠʪʝ: ( )5 5log 50 ,   log 2 4,5m åñëè m=  1) 8,5; 2) 6,5; 3) 9,5; 4) 9   

ɸ7 ʅʘʡʜʠʪʝ ʟʥʘʯʝʥʠʝ ʚʳʨʘʞʝʥʠʷ: 

4

16
log ,  ʝʩʣʠ log 4 0,1c

c
=  

1) 8;-  2) 6;-  3) 3-  4) 4  

ɸ8 

ɺʳʯʠʩʣʠʪʝ 

1
3

32

5
5

64 3
log

log
+  

1) 5;  2) 25,2; 3) 15,1; 4) 
1

4
3

 

 ʉʚʦʡʩʪʚʘ ʣʦʛʘʨʠʬʤʦʚ                                                                                     ɺʘʨʠʘʥʪ 4 

ɸ) ɺʳʙʝʨʠʪʝ ʥʦʤʝʨ ʧʨʘʚʠʣʴʥʦʛʦ ʦʪʚʝʪʘ 

ɸ1 ɺʳʯʠʩʣʠʪʝ: 9 9810 10log log-  1) 1; 2) 2;  3) 3;  4) 1-   

ɸ2 
ʋʧʨʦʩʪʠʪʝ: 

33 2
3

log+
 

1) 54; 2) 48; 3) 81; 4) 29   

ɸ3 ɺʳʯʠʩʣʠʪʝ: 5 512,5 0,1log log-  1) 3;  2) 1; 3) 2;-  4) 4   

ɸ4 ʅʘʡʜʠʪʝ ʟʥʘʯʝʥʠʝ ʚʳʨʘʞʝʥʠʷ: 

( )36 6log 6 ,  ʝʩʣʠ log 0,2c ʩ=  

1) 1,2; 2) 1,5; 3) 0,6; 4) 1,8  

ɸ5 
ʅʘʡʜʠʪʝ ʟʥʘʯʝʥʠʝ ʚʳʨʘʞʝʥʠʷ: 9

9

64
2

4

log

log
-  

1) 2;  2) 8;  3) 1; 4) 94 2log -   

ɸ6 ɺʳʯʠʩʣʠʪʝ: ( )3 3log 54 ,  ʝʩʣʠ log 2 1,5m m=  1) 4,5; 2) 2,5;-  3) 1,5; 4) 5   

ɸ7 ʅʘʡʜʠʪʝ ʟʥʘʯʝʥʠʝ ʚʳʨʘʞʝʥʠʷ: 

7

49
log ,  ʝʩʣʠ log 7 0,25c

c
=  

1) 3;-  2) 1; 3) 2  4) -2  

ɸ8 

ɺʳʯʠʩʣʠʪʝ 

1
3

6 7

5
3

216 7
log

log
+  

1) 4,8; 2) 3;-  3) 3,2; 4) 10,5 

 

2. ʆʧʨʝʜʝʣʠʪʝ ʤʥʦʞʝʩʪʚʦ ʟʥʘʯʝʥʠʡ ʬʫʥʢʮʠʠ: 

 

ɸ1 ʆʧʨʝʜʝʣʠʪʝ ʤʥʦʞʝʩʪʚʦ ʟʥʘʯʝʥʠʡ ʬʫʥʢʮʠʠ:  

( )711 log 5y x= - + 

1) [ )5; ;+¤  2) ( ); ;-¤ +¤ 3) ( ];11 ;-¤  4) ( )5;11   

ɸ2 ʆʧʨʝʜʝʣʠʪʝ ʤʥʦʞʝʩʪʚʦ ʟʥʘʯʝʥʠʡ ʬʫʥʢʮʠʠ: 

( )2

3

4

9
y

log x
=

+
 

1) ( ]1;9 ; 2) ( ];2 ;-¤  3) ( ]0;2 ; 4) [ )2;+¤ 

ɸ3 ʆʧʨʝʜʝʣʠʪʝ ʤʥʦʞʝʩʪʚʦ ʟʥʘʯʝʥʠʡ ʬʫʥʢʮʠʠ:  1) [ )12; ;+¤  2) ( );12 ;-¤  3) ( ); ;-¤ +¤ 4) ( )4;12   
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( )312 log 4y x= + - 

ɸ4 ʆʧʨʝʜʝʣʠʪʝ ʤʥʦʞʝʩʪʚʦ ʟʥʘʯʝʥʠʡ ʬʫʥʢʮʠʠ: 

( )2 1y log x= +  

1) ( );0 ;-¤  2) ( ); ;-¤ +¤ 3) [ )1; ;+¤  4) ( )0;+¤  

ɸ5 ʆʧʨʝʜʝʣʠʪʝ ʤʥʦʞʝʩʪʚʦ ʟʥʘʯʝʥʠʡ ʬʫʥʢʮʠʠ:  

( )2

4log 3y x= +  

1) [ )0; ;+¤  2) ( ); ;-¤ +¤ 3) ( ];3 ;-¤  4) ( )0;3   

ɸ6 ʆʧʨʝʜʝʣʠʪʝ ʤʥʦʞʝʩʪʚʦ ʟʥʘʯʝʥʠʡ ʬʫʥʢʮʠʠ: 

( )2

2

3

8
y

log x
=

+
 

1) ( ]0;1 ; 2) ( ];1 ;-¤  3) ( ]1;3 ; 4) [ )3;+¤ 

ɸ8 ʆʧʨʝʜʝʣʠʪʝ ʤʥʦʞʝʩʪʚʦ ʟʥʘʯʝʥʠʡ ʬʫʥʢʮʠʠ: 

( )2

2 16y log x= +  

1) ( ); ;-¤ +¤ 2) ( ];4 ;-¤  3) [ )4; ;+¤  4) [ )16;+¤  

 

 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʨʘʙʦʪʘ ˉ77,78: 

 ʄʝʪʦʜʳ ʨʝʰʝʥʠʷ ʣʦʛʘʨʠʬʤʠʯʝʩʢʠʭ ʫʨʘʚʥʝʥʠʡ 

ʎʝʣʴ ʨʘʙʦʪʳ: ʟʘʢʨʝʧʠʪʴ ʟʥʘʥʠʷ ʠ ʫʤʝʥʠʷ ʩʪʫʜʝʥʪʦʚ ʧʨʠ ʨʝʰʝʥʠʠ ʣʦʛʘʨʠʬʤʠʯʝʩʢʠʭ 

ʫʨʘʚʥʝʥʠʡ ʠ ʥʝʨʘʚʝʥʩʪʚ. 

 

ʊʝʦʨʪʠʯʝʩʢʘ ̫ʯʘʩʪʴ 

 

ʃʦʛʘʨʠʬʤʠʯʝʩʢʦʝ ʫʨʘʚʥʝʥʠʝ 

 

ʆʧʨʝʜʝʣʝʥʠʝ: ʃʦʛʘʨʠʬʤʠʯʝʩʢʦʝ ʫʨʘʚʥʝʥʠʝ ï ʵʪʦ ʫʨʘʚʥʝʥʠʝ ʚʠʜʘ 

loga b(x) = loga c(x),   ʛʜʝ ʘ > 0, a Í 1. 

ʋʨʘʚʥʝʥʠʷ, ʩʚʦʜʷʱʠʝʩʷ ʢ ʵʪʦʤʫ ʚʠʜʫ, ʪʘʢʞʝ ʥʘʟʳʚʘʶʪʩʷ ʣʦʛʘʨʠʬʤʠʯʝʩʢʠʤʠ ʫʨʘʚʥʝʥʠʷʤʠ. 

ʇʨʠʤʝʨ. 

ʈʝʰʠʤ ʫʨʘʚʥʝʥʠʝ 

log3 (x
2 ï 3x ï 5) = log3 (7 ï 2x). 

ʈʝʰʝʥʠʝ. 

1) ʇʦʩʢʦʣʴʢʫ ʦʩʥʦʚʘʥʠʷ ʚ ʣʝʚʦʡ ʠ ʧʨʘʚʦʡ ʯʘʩʪʷʭ ʦʜʠʥʘʢʦʚʳʝ (ʨʘʚʥʳ 3), ʪʦ ʤʳ ʤʦʞʝʤ 

ʦʩʚʦʙʦʜʠʪʴʩʷ ʦʪ ʟʥʘʢʦʚ ʣʦʛʘʨʠʬʤʦʚ ʠ ʧʨʠʡʪʠ ʢ ʫʨʘʚʥʝʥʠʶ ʚʠʜʘ b(x) = c(x): 

x2 ï 3x ï 5 = 7 ï 2x 

2) ʇʨʠʨʘʚʥʠʚʘʝʤ ʫʨʘʚʥʝʥʠʝ ʢ ʥʫʣʶ ʠ ʧʦʣʫʯʘʝʤ ʢʚʘʜʨʘʪʥʦʝ ʫʨʘʚʥʝʥʠʝ: 

x2 ï 3x ï 5 ï 7 + 2x = 0 

x2 ï x ï 12 = 0 

ʈʝʰʠʚ ʢʚʘʜʨʘʪʥʦʝ ʫʨʘʚʥʝʥʠʝ, ʥʘʭʦʜʠʤ ʝʛʦ ʢʦʨʥʠ: 

x1 = 4, x2 = ï3. 

3) ʇʨʦʚʝʨʠʤ, ʧʨʠ ʢʘʢʦʤ ʠʟ ʜʚʫʭ ʟʥʘʯʝʥʠʡ ʭ ʫʨʘʚʥʝʥʠʝ ʠʤʝʝʪ ʩʤʳʩʣ. 

ʄʳ ʫʞʝ ʟʥʘʝʤ, ʯʪʦ ʣʦʛʘʨʠʬʤʠʯʝʩʢʦʝ ʫʨʘʚʥʝʥʠʝ ʨʘʚʥʦʩʠʣʴʥʦ ʫʨʘʚʥʝʥʠʶ b(x) = c(x) ʪʦʣʴʢʦ 

ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ b(x) > 0 ʠ c(x) > 0. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚʳʚʦʜʠʤ ʜʚʘ ʥʝʨʘʚʝʥʩʪʚʘ: 

x2 ï 3x ï 5 > 0, 

7 ï 2x > 0. 

ʇʨʠ ʭ = 4 ʥʝʨʘʚʝʥʩʪʚʘ ʥʝʚʝʨʥʳ. ɿʥʘʯʠʪ, 4 ʥʝ ʷʚʣʷʝʪʩʷ ʨʝʰʝʥʠʝʤ ʫʨʘʚʥʝʥʠʷ. 

ʇʨʠ ʭ = ï3 ʥʝʨʘʚʝʥʩʪʚʘ ʚʝʨʥʳ. ɿʥʘʯʠʪ, 3 ʷʚʣʷʝʪʩʷ ʝʜʠʥʩʪʚʝʥʥʳʤ ʨʝʰʝʥʠʝʤ ʫʨʘʚʥʝʥʠʷ. 

 

ʃʦʛʘʨʠʬʤʠʯʝʩʢʦʝ ʥʝʨʘʚʝʥʩʪʚʦ 
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ʆʧʨʝʜʝʣʝʥʠʝ: ʃʦʛʘʨʠʬʤʠʯʝʩʢʦʝ ʥʝʨʘʚʝʥʩʪʚʦ ï ʵʪʦ ʥʝʨʘʚʝʥʩʪʚʦ ʚʠʜʘ 

loga b(x) > loga c(x),   ʛʜʝ ʘ > 0, a Í 1. 

ʅʝʨʘʚʝʥʩʪʚʘ, ʩʚʦʜʷʱʠʝʩʷ ʢ ʵʪʦʤʫ ʚʠʜʫ, ʪʘʢʞʝ ʥʘʟʳʚʘʶʪʩʷ ʣʦʛʘʨʠʬʤʠʯʝʩʢʠʤʠ 

ʥʝʨʘʚʝʥʩʪʚʘʤʠ. 

ɽʩʣʠ b(x) > 0 ʠ c(x) > 0, ʪʦ: 

- ʧʨʠ a > 1 ʣʦʛʘʨʠʬʤʠʯʝʩʢʦʝ ʥʝʨʘʚʝʥʩʪʚʦ loga b(x) > loga c(x) ʨʘʚʥʦʩʠʣʴʥʦ 

ʥʝʨʘʚʝʥʩʪʚʫ b(x) > c(x); 

- ʧʨʠ 0 < a < 1 ʣʦʛʘʨʠʬʤʠʯʝʩʢʦʝ ʥʝʨʘʚʝʥʩʪʚʦ loga b(x) > loga c(x) ʨʘʚʥʦʩʠʣʴʥʦ ʥʝʨʘʚʝʥʩʪʚʫ 

ʩ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʤ ʩʤʳʩʣʦʤ b(x) < c(x) 

ʇʨʠʤʝʨ. 

ʈʝʰʠʤ ʥʝʨʘʚʝʥʩʪʚʦ log3 (2x ï 4) > log3 (14 ï x). 

ʈʝʰʝʥʠʝ. 

1) ɺ ʦʩʥʦʚʘʥʠʠ ʦʙʝʠʭ ʯʘʩʪʝʡ ʫʨʘʚʥʝʥʠʷ ï ʦʜʥʦ ʠ ʪʦ ʞʝ ʯʠʩʣʦ 3. ɿʥʘʯʠʪ, ʤʦʞʝʤ ʫʙʨʘʪʴ 

ʟʥʘʯʢʠ ʣʦʛʘʨʠʬʤʦʚ. ʇʦʩʢʦʣʴʢʫ 3 ʙʦʣʴʰʝ 1, ʪʦ, ʩʣʝʜʫʷ ʧʨʘʚʠʣʫ, ʩʦʩʪʘʚʣʷʝʤ ʩʣʝʜʫʶʱʫʶ 

ʩʠʩʪʝʤʫ ʥʝʨʘʚʝʥʩʪʚ: 

ƅ 2x ï 4 > 0 

ƅ14 ï x > 0 

ƅ2x ï 4 > 14 ï x. 

ʈʝʰʘʝʤ ʥʝʨʘʚʝʥʩʪʚʘ ʠ ʧʦʣʫʯʘʝʤ: 

ƅx > 2 

ƅx < 14 

ƅx > 6 

ʄʳ ʚʠʜʠʤ, ʯʪʦ ʭ ʙʦʣʴʰʝ ʥʝ ʪʦʣʴʢʦ ʜʚʫʭ, ʥʦ ʠ ʙʦʣʴʰʝ ʰʝʩʪʠ. ɿʥʘʯʠʪ, ʥʝʨʘʚʝʥʩʪʚʦ x > 2 ʤʳ 

ʫʞʝ ʚ ʨʘʩʯʝʪ ʥʝ ʙʝʨʝʤ: ʝʩʣʠ ʭ ʙʦʣʴʰʝ 6, ʪʦ ʝʩʪʝʩʪʚʝʥʥʦ ʠ ʙʦʣʴʰʝ 2. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ 

ʥʘʩ ʚʘʞʥʳ ʪʦʣʴʢʦ ʜʚʘ ʜʨʫʛʠʭ ʥʝʨʘʚʝʥʩʪʚʘ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʳʤ ʭ ʙʦʣɹh ʝ 6, ʥʦ ʤʝʥʴʰʝ 14. 

ʕʪʦ ʠ ʝʩʪʴ ʦʪʚʝʪ: 

6 < x < 14. 

 

ʊʝʢʩʪ ʟʘʜʘʥʠʷ: 

 

ʈʝʰʝʥʠʝ ʣʦʛʘʨʠʬʤʠʯʝʩʢʠʭ ʫʨʘʚʥʝʥʠʡ ʠ ʥʝʨʘʚʝʥʩʪʚ                                         ɺʘʨʠʘʥʪ 1                                                                        

ɸ) ɺʳʙʝʨʠʪʝ ʥʦʤʝʨ ʧʨʘʚʠʣʴʥʦʛʦ ʦʪʚʝʪʘ 

ɸ1 ɽʩʣʠ 0x - ʢʦʨʝʥʴ ʫʨʘʚʥʝʥʠʷ ( )0,5log 6 2 2x- =-, ʪʦ ʟʥʘʯʝʥʠʝ 

ʚʳʨʘʞʝʥʠʷ 2

0 5x +  ʨʘʚʥʦ 

1) 5;  2) 30; 3) 9;  4)6  

ɸ2 ʅʘʡʜʠʪʝ ʧʨʦʠʟʚʝʜʝʥʠʝ ʢʦʨʥʝʡ ʫʨʘʚʥʝʥʠʷ 
2 3lg lg 2 0x x- + = 1) 1000; 2) 0,01; 3) 

0,1; 4)100 

ɸ3 
ʅʘʡʜʠʪʝ ʩʫʤʤʫ ʢʦʨʥʝʡ ʫʨʘʚʥʝʥʠʷ ( )2

5 5log 2 3 1 logx x+ - =  
1) 2;-  2) 4,5; 3) 2,5; 

4) 3  

ɸ4 ʅʘʡʜʠʪʝ ʥʘʠʙʦʣʴʰʝʝ ʮʝʣʦʝ ʨʝʰʝʥʠʝ ʥʝʨʘʚʝʥʩʪʚʘ 

( ) ( )1 1
3 3

log 2 log 6x x- ¢ - 

1) 1;-  2) 4;  3) 5;  4) 

3-  

ɸ5 
ʅʘʡʜʠʪʝ ʦʙʣʘʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʬʫʥʢʮʠʠ ( )0,2 4y log x= -  1)[ )3; ;+¤  2)( ];3 ;-¤  

3)[ )3;4 ;4) ( );4-¤  

ɺ) ʅʘʧʠʰʠʪʝ ʧʨʘʚʠʣʴʥʳʡ ʦʪʚʝʪ 

ɺ1 ʅʘʡʜʠʪʝ ʧʨʦʠʟʚʝʜʝʥʠʝ ʢʦʨʥʝʡ ʫʨʘʚʥʝʥʠʷ 2 4log 2 log 2 log 2x x+ =  

ɺ2 ʋʢʘʞʠʪʝ ʢʦʣʠʯʝʩʪʚʦ ʮʝʣʳʭ ʨʝʰʝʥʠʡ ʥʝʨʘʚʝʥʩʪʚʘ: ( )1 2
2

log 3 1 2 logx x- - >  
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ʇʨʘʢʪʠʯʝʩʢʘʷ ʨʘʙʦʪʘ ˉ81: 

 ʇʝʨʝʭʦʜ ʢ ʥʦʚʦʤʫ ʦʩʥʦʚʘʥʠʶ ʣʦʛʘʨʠʬʤʘ 

ʎʝʣʴ: ʟʘʢʨʝʧʠʪʴ ʟʥʘʥʠʷ ʠ ʫʤʝʥʠʷ ʩʪʫʜʝʥʪʦʚ ʧʦ ʦʩʚʦʝʥʠʶ ʣʦʛʘʨʠʬʤʦʚ ʠ 

ʩʚʦʡʩʪʚ ʣʦʛʘʨʠʬʤʠʯʝʩʢʦʡ ʬʫʥʢʮʠʠ. 

ʊʝʦʨʝʪʠʯʝʩʢʘʷ ʯʘʩʪʴ: 

ʆʩʥʦʚʥʳʝ ʩʚʦʡʩʪʚʘ ʣʦʛʘʨʠʬʤʦʚ 

ʉʣʦʞʝʥʠʝ ʠ ʚʳʯʠʪʘʥʠʝ ʣʦʛʘʨʠʬʤʦʚ 

1. loga x + loga y = loga (x Ŀ y); 

2. loga x ī loga y = loga (x : y). 

ɺʳʥʝʩʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʩʪʝʧʝʥʠ ʠʟ ʣʦʛʘʨʠʬʤʘ 

1. loga x
n = n Ŀ loga x; 

ɺ3 
ɽʩʣʠ 0x  ʠ 0y - ʨʝʰʝʥʠʝ ʩʠʩʪʝʤʳ ʫʨʘʚʥʝʥʠʡ 

( )16

2 5,

log 0,5;

x y

y x

+ =ëî
ì

+ =îí
 ʪʦ ʟʥʘʯʝʥʠʝ ʚʳʨʘʞʝʥʠʷ 

0 02x y+  ʨʘʚʥʦ 

ʉ) ʇʨʠʚʝʜʠʪʝ ʧʦʜʨʦʙʥʦʝ ʨʝʰʝʥʠʝ ʜʘʥʥʦʛʦ ʟʘʜʘʥʠʷ. 

ʉ ʇʨʠ ʢʘʢʠʭ ʟʥʘʯʝʥʠʷʭ ʧʘʨʘʤʝʪʨʘ a  ʫʨʘʚʥʝʥʠʝ ( )3log 2 9xa x- = ʥʝ ʠʤʝʝʪ ʢʦʨʥʝʡ 

ʈʝʰʝʥʠʝ ʣʦʛʘʨʠʬʤʠʯʝʩʢʠʭ ʫʨʘʚʥʝʥʠʡ ʠ ʥʝʨʘʚʝʥʩʪʚ                                         ɺʘʨʠʘʥʪ 2                                                                       

ɸ) ɺʳʙʝʨʠʪʝ ʥʦʤʝʨ ʧʨʘʚʠʣʴʥʦʛʦ ʦʪʚʝʪʘ 

ɸ1 ɽʩʣʠ 0x - ʢʦʨʝʥʴ ʫʨʘʚʥʝʥʠʷ ( )0,25log 3 1 2x+ =-, ʪʦ ʟʥʘʯʝʥʠʝ 

ʚʳʨʘʞʝʥʠʷ 2

0 0x x-  ʨʘʚʥʦ 

1) 45; 2) 20;  3) 4;  4)

31 

ɸ2 ʅʘʡʜʠʪʝ ʧʨʦʠʟʚʝʜʝʥʠʝ ʢʦʨʥʝʡ ʫʨʘʚʥʝʥʠʷ 
2 2lg lg 3 0x x- - = 1) 1000; 2) 0,01; 3) 

0,1; 4)100 

ɸ3 
ʅʘʡʜʠʪʝ ʩʫʤʤʫ ʢʦʨʥʝʡ ʫʨʘʚʥʝʥʠʷ ( )2

6 6log 4 32 2 logx x+ - =  
1) 9;  2) 11; 3) 10;-  4) 

3  

ɸ4 ʅʘʡʜʠʪʝ ʥʘʠʙʦʣʴʰʝʝ ʮʝʣʦʝ ʨʝʰʝʥʠʝ ʥʝʨʘʚʝʥʩʪʚʘ 

( ) ( )3 3log 2 13 log 5 3x x
p p

+ < +  

1) 7;  2) 6; 3) 6;-  4) 

7-  

ɸ5 
ʅʘʡʜʠʪʝ ʦʙʣʘʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʬʫʥʢʮʠʠ ( )0,5 1y log x= +  1)( )1;0 ;-  2)( ]1;0 ;-  3)

( ];0 ;-¤ 4) ( )1;- +¤ 

ɺ) ʅʘʧʠʰʠʪʝ ʧʨʘʚʠʣʴʥʳʡ ʦʪʚʝʪ 

ɺ1 
ʅʘʡʜʠʪʝ ʥʘʠʤʝʥʴʰʠʡ ʢʦʨʝʥʴ ʨʘʚʥʝʥʠʷ 2 3log log 1x x+ = 

ɺ2 ʋʢʘʞʠʪʝ ʢʦʣʠʯʝʩʪʚʦ ʮʝʣʳʭ ʨʝʰʝʥʠʡ ʥʝʨʘʚʝʥʩʪʚʘ ( ) ( )1 2
2

log 0,5 log 1 1x x- - - ² 

ɺ3 
ɽʩʣʠ 0x  ʠ 0y - ʨʝʰʝʥʠʝ ʩʠʩʪʝʤʳ ʫʨʘʚʥʝʥʠʡ 

( )16

3 2 5,

log 0,25;

x y

y x

+ =ëî
ì

+ =îí
 ʪʦ ʟʥʘʯʝʥʠʝ ʚʳʨʘʞʝʥʠʷ 

0 02x y+  ʨʘʚʥʦ 

ʉ) ʇʨʠʚʝʜʠʪʝ ʧʦʜʨʦʙʥʦʝ ʨʝʰʝʥʠʝ ʜʘʥʥʦʛʦ ʟʘʜʘʥʠʷ. 

ʉ ʇʨʠ ʢʘʢʠʭ ʟʥʘʯʝʥʠʷʭ ʧʘʨʘʤʝʪʨʘ a  ʫʨʘʚʥʝʥʠʝ ( )3

2log 4 0xa x+ - =  ʠʤʝʝʪ ʨʦʚʥʦ ʜʚʘ 

ʢʦʨʥʷ 
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2.  

3.  

ʇʝʨʝʭʦʜ ʢ ʥʦʚʦʤʫ ʦʩʥʦʚʘʥʠʶ  

ɺ ʯʘʩʪʥʦʩʪʠ, ʝʩʣʠ ʧʦʣʦʞʠʪʴ c = x, ʧʦʣʫʯʠʤ:  

ʆʩʥʦʚʥʦʝ ʣʦʛʘʨʠʬʤʠʯʝʩʢʦʝ ʪʦʞʜʝʩʪʚʦ 

ʏʘʩʪʦ ʚ ʧʨʦʮʝʩʩʝ ʨʝʰʝʥʠʷ ʪʨʝʙʫʝʪʩʷ ʧʨʝʜʩʪʘʚʠʪʴ ʯʠʩʣʦ ʢʘʢ ʣʦʛʘʨʠʬʤ ʧʦ ʟʘʜʘʥʥʦʤʫ 

ʦʩʥʦʚʘʥʠʶ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʥʘʤ ʧʦʤʦʛʫʪ ʬʦʨʤʫʣʳ: 

1. n = loga a
n 

2.  

ʃʦʛʘʨʠʬʤʠʯʝʩʢʘʷ ʝʜʠʥʠʮʘ ʠ ʣʦʛʘʨʠʬʤʠʯʝʩʢʠʡ ʥʦʣʴ 

1. loga a = 1 ð ʵʪʦ ʣʦʛʘʨʠʬʤʠʯʝʩʢʘʷ ʝʜʠʥʠʮʘ. ɿʘʧʦʤʥʠʪʝ ʨʘʟ ʠ ʥʘʚʩʝʛʜʘ: ʣʦʛʘʨʠʬʤ ʧʦ 

ʣʶʙʦʤʫ ʦʩʥʦʚʘʥʠʶ a ʦʪ ʩʘʤʦʛʦ ʵʪʦʛʦ ʦʩʥʦʚʘʥʠʷ ʨʘʚʝʥ ʝʜʠʥʠʮʝ. 

2. loga 1 = 0 ð ʵʪʦ ʣʦʛʘʨʠʬʤʠʯʝʩʢʠʡ ʥʦʣʴ. ʆʩʥʦʚʘʥʠʝ a ʤʦʞʝʪ ʙʳʪʴ ʢʘʢʠʤ ʫʛʦʜʥʦ, ʥʦ 

ʝʩʣʠ ʚ ʘʨʛʫʤʝʥʪʝ ʩʪʦʠʪ ʝʜʠʥʠʮʘ ð ʣʦʛʘʨʠʬʤ ʨʘʚʝʥ ʥʫʣʶ! ʇʦʪʦʤʫ ʯʪʦ a0 = 1 ð ʵʪʦ 

ʧʨʷʤʦʝ ʩʣʝʜʩʪʚʠʝ ʠʟ ʦʧʨʝʜʝʣʝʥʠʷ. 

ʇʝʨʝʭʦʜ ʢ ʥʦʚʦʤʫ ʦʩʥʦʚʘʥʠʶ
ʘ

ʚ
ʚ

ʩ

ʩ
ʘ

log

log
log = , ʯʘʩʪʥʦʩʪʠ, ʝʩʣʠ c = b, ʪʦ 1log =ʚʚ , 

ʠ ʪʦʛʜʘ: 
ʘ

ʚ
ʚ

ʘ
log

1
log =

. 

1
4

5
log25,1log

3log

25,1log
3log25,1log3log

5

48,0

8,0

8,0

8,038,0 -===Ö=Ö  

ʃʦʛʘʨʠʬʤʠʨʦʚʘʥʠʝ ï ʵʪʦ ʥʘʭʦʞʜʝʥʠʝ ʣʦʛʘʨʠʬʤʦʚ ʟʘʜʘʥʥʳʭ ʯʠʩʝʣ ʠʣʠ ʚʳʨʘʞʝʥʠʡ. 

                                                              b 

ʇʨʠʤʝʨ: ʅʘʡʜʝʤ ʣʦʛʘʨʠʬʤ  x = a2 Ŀ ð . 

                                                              c 

ʈʝʰʝʥʠʝ. 

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʚʦʩʧʦʣʴʟʫʝʤʩʷ ʩʨʘʟʫ ʚʩʝʤʠ ʪʨʝʤʷ ʦʩʥʦʚʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʣʦʛʘʨʠʬʤʦʚ, 

ʢʦʪʦʨʳʝ ʠʟʣʦʞʝʥʳ ʚʳʰʝ (ʣʦʛʘʨʠʬʤ ʧʨʦʠʟʚʝʜʝʥʠʷ, ʣʦʛʘʨʠʬʤ ʯʘʩʪʥʦʛʦ ʠ ʣʦʛʘʨʠʬʤ 

ʩʪʝʧʝʥʠ): 

                      b 

lg x = lg (a2 Ŀ ð) = lg a2 + lg b ï lg c = 2lg a + lg b ï lg c. 

                      c 

ʇʦʪʝʥʮʠʨʦʚʘʥʠʝ ï ʵʪʦ ʥʘʭʦʞʜʝʥʠʝ ʯʠʩʝʣ ʠʣʠ ʚʳʨʘʞʝʥʠʡ ʧʦ ʜʘʥʥʦʤʫ ʣʦʛʘʨʠʬʤʫ ʯʠʩʣʘ 

(ʚʳʨʘʞʝʥʠʷ). 

ʇʦʪʝʥʮʠʨʦʚʘʪʴ ï ʟʥʘʯʠʪ ʦʩʚʦʙʦʞʜʘʪʴʩʷ ʦʪ ʟʥʘʯʢʦʚ ʣʦʛʘʨʠʬʤʦʚ ʚ ʧʨʦʮʝʩʩʝ ʨʝʰʝʥʠʷ 

ʣʦʛʘʨʠʬʤʠʯʝʩʢʦʛʦ ʚʳʨʘʞʝʥʠʷ. 

ʇʨʠʤʝʨ: 
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,ln
3

2
4ln

3

1
ln3lnln),ln24(ln

3

1
ln3lnln,43lnln,43 3 23 2 baxbaxbaxbax +++=+++===

ʆʪʚʝʪ: .ln
3

2
4ln

3

1
ln3lnln bax +++=  

ɺʳʧʦʣʥʠʪʝ ʜʝʡʩʪʚʠʷ: 

Ȧ1 
ȨɡɝɎɗɑɎɘɋ:  

1)2  2)  1 3)3  4)  0 

Ȧ2 
ȹɕɖɔɗɘɎɘɋ:  

1)  50  2)  3 3)  75  4)  12  

Ȧ3 
ȨɡɝɎɗɑɎɘɋ:  

1)  3 2)  4 3)  1 4)  2 

Ȧ4 

ȳɆɏɊɎɘɋ ɍɓɆɝɋɓɎɋ 
ɈɡɖɆɌɋɓɎɥ: 

 

1)  1 2)  2,25  3)  3,75  4)  4
,5  

Ȧ5 ȳɆɏɊɎɘɋ ɍɓɆɝɋɓɎɋ 

ɈɡɖɆɌɋɓɎɥ:  

 

 
 

1)  4 2)  6 3)  
 4)  -6 

Ȧ6 

ȨɡɝɎɗɑɎɘɋ: 

 

1)  11,5  2)  -
5,5  3)  19,5  4)  20  

Ȧ7 

ȳɆɏɊɎɘɋ ɍɓɆɝɋɓɎɋ 
ɈɡɖɆɌɋɓɎɥ: 

 

1)  3 2)  7 3)  -3 4)  5 

Ȧ8 
ȨɡɝɎɗɑɎɘɋ  

1)  5 2)  5,2  3)  4,8  4)  4,5  

 2 ɈɆɖɎɆɓɘ  

Ȧ1 
ȨɡɝɎɗɑɎɘɋ:  

1)  1 2)  3 3)  2 4)  -1 

Ȧ2 
ȹɕɖɔɗɘɎɘɋ:  

1)  18  2)  15  3)  75  4)  25  
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Ȧ3 
ȨɡɝɎɗɑɎɘɋ:  

1)  3 2)  1 3)  -1 4)  2 

Ȧ4 

ȳɆɏɊɎɘɋ ɍɓɆɝɋɓɎɋ 

ɈɡɖɆɌɋɓɎɥ: 

 

1)  -

0,5  2)  3,5  3)  1,5  4)  2,5  

Ȧ5 

ȳɆɏɊɎɘɋ ɍɓɆɝɋɓɎɋ ɈɡɖɆɌɋɓɎɥ:  

1)  6 2)  7 3)  
 4)  -2 

Ȧ6 

ȨɡɝɎɗɑɎɘɋ: 

 

1)  6,5  2)  -
4,5  3)  9,5  4)  10  

Ȧ7 

ȳɆɏɊɎɘɋ ɍɓɆɝɋɓɎɋ  

 
ɈɡɖɆɌɋɓɎɥ: 

 

1)  3 2)  1 3)  -2 4)  2 

Ȧ8 
ȨɡɝɎɗɑɎɘɋ  

1)  6,5  2)  5 3)  6,2  4)  7,5  

 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʨʘʙʦʪʘ ˉ7: ʏʠʩʣʦʚʘʷ ʦʢʨʫʞʥʦʩʪʴ ʥʘ ʢʦʦʨʜʠʥʘʪʥʦʡ ʧʣʦʩʢʦʩʪʠ 

ʎʝʣʴ: 
ï ʚʚʝʜʝʥʠʝ ʧʦʥʷʪʠʷ ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʦʡ ʦʢʨʫʞʥʦʩʪʠ ʠ ʧʦʚʦʨʦʪʘ ʪʦʯʢʠ ʚʦʢʨʫʛ ʥʘʯʘʣʘ 
ʢʦʦʨʜʠʥʘʪ;  

ɿʘʜʘʯʠ: 
 - ʫʤʝʪʴ ʦʧʨʝʜʝʣʷʪʴ ʢʦʦʨʜʠʥʘʪʳ ʪʦʯʢʠ, ʣʝʞʘʱʝʡ ʥʘ ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʦʡ ʦʢʨʫʞʥʦʩʪʠ; 

 - ʦʙʲʷʩʥʷʪʴ ʟʘʚʠʩʠʤʦʩʪʴ ʫʛʣʘ ʦʪ ʧʦʣʦʞʝʥʠʷ ʪʦʯʢʠ ʥʘ ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʦʡ ʦʢʨʫʞʥʦʩʪʠ; 

  

ʊʝʦʨʝʪʠʯʝʩʢʘʷ ʯʘʩʪʴ:  

ˑ̠̌ ̠̏̐̉̒́̎̉ ̖̍̎̏̄̉ ̘̖̉̈̉̆̒̋̉̕ ̗̐̑̏̆̒̒̏̃ ̜̘̜̖̏̂̎ 

̘̖́̌̄̆̂̑́̉̆̒̋̉ ̜̃̑́̇̆̎̉̊ ̜̂̃́̆̓ ̘̎̆̅̏̒̓́̓̏̎̏Ȣ ˏ 

̏̒̏̂̆̎̎̏̒̓̉ ̞̓̏ ̠̋́̒́̆̓̒ ̋̏̌̆̂́̎̉̊ ̉ 

̠̑́̒̐̑̏̒̓̑́̎̆̎̉ ̃̏̌̎Ȣ ˔̝̅̆̒ ̎́ ̝̐̏̍̏̚ ̉̈̉̋́̍̕ 

̖̐̑̉̏̅̉̓ ̠̓̑̉̄̏̎̏̍̆̓̑̉Ȣ ˞̠̆̄̏̅̎ ̜̍ ̠̐̏̈̎́̋̏̍̉̍̒ ̒ 

̜̂́̈̏̃̍ ̠̐̏̎̓̉̆̍ ̓̑̉̄̏̎̏̍̆̓̑̉̉ ɀ ̒ ̘̆̅̉̎̉̎̏̊ 

̝̟̏̋̑̔̇̎̏̒̓Ȣ  

 

ʉʦʦʪʥʦʰʝʥʠʝ ʯʠʩʣʦʚʦʡ ʦʢʨʫʞʥʦʩʪʠ ʠ ʢʦʦʨʜʠʥʘʪʥʦʡ ʧʣʦʩʢʦʩʪʠ 
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ʂʘʞʜʘʷ ʪʦʯʢʘ ʯʠʩʣʦʚʦʡ ʦʢʨʫʞʥʦʩʪʠ ʠʤʝʝʪ ʚ ʢʦʦʨʜʠʥʘʪʥʦʡ ʧʣʦʩʢʦʩʪʠ ʩʚʦʠ ʢʦʦʨʜʠʥʘʪʳ. 

ʅʘʡʜʸʤ ʩʥʘʯʘʣʘ ʢʦʦʨʜʠʥʘʪʳ ʪʝʭ ʪʦʯʝʢ ʢʦʦʨʜʠʥʘʪʥʦʡ ʧʣʦʩʢʦʩʪʠ, ʢʦʪʦʨʳʝ ʧʦʣʫʯʝʥʳ ʥʘ 

ʤʘʢʝʪʘʭ ʯʠʩʣʦʚʦʡ ʦʢʨʫʞʥʦʩʪʠ. 

 

ʇʦʜʩʪʘʚʠʚ  ʚʤʝʩʪʦ  ʚ ʧʝʨʚʦʝ ʫʨʘʚʥʝʥʠʝ ʩʠʩʪʝʤʳ, ʧʦʣʫʯʠʤ ʩʣʝʜʫʶʱʝʝ ʨʝʰʝʥʠʝ: 

 

 

https://shkolnik.pro/mce/plugins/source/10-klass-matematika/algebra-6/m6-3.png
https://shkolnik.pro/mce/plugins/source/10-klass-matematika/algebra-6/m6-4.png
https://shkolnik.pro/mce/plugins/source/10-klass-matematika/algebra-6/m6-5.png
https://shkolnik.pro/mce/plugins/source/10-klass-matematika/algebra-6/m6-6.png
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ʇʨʠ ʨʝʰʝʥʠʠ ʫʯʠʪʳʚʘʝʤ, ʯʪʦ ʘʙʩʮʠʩʩʘ ʪʦʯʢʠ M ʧʦʣʦʞʠʪʝʣʴʥʘ. 

ʇʦʣʫʯʠʣʠ, ʯʪʦ ʢʦʦʨʜʠʥʘʪʳ ʪʦʯʢʠ M, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʯʠʩʣʫ  , ʙʫʜʫʪ 

   

ɸʥʘʣʦʛʠʯʥʦ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʢʦʦʨʜʠʥʘʪʳ ʠ ʜʨʫʛʠʭ ʪʦʯʝʢ ʧʝʨʚʦʛʦ ʤʘʢʝʪʘ ʯʠʩʣʦʚʦʡ 

ʦʢʨʫʞʥʦʩʪʠ, ʫʯʠʪʳʚʘʷ ʪʦʣʴʢʦ ʟʥʘʢʠ ʢʦʦʨʜʠʥʘʪ ʚ ʢʘʞʜʦʡ ʯʝʪʚʝʨʪʠ. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʟʘʧʠʰʝʤ ʚ ʪʘʙʣʠʮʫ.  

 

 

 

ɸʥʘʣʦʛʠʯʥʦ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʢʦʦʨʜʠʥʘʪʳ ʠ ʜʨʫʛʠʭ ʪʦʯʝʢ ʚʪʦʨʦʛʦ ʤʘʢʝʪʘ ʯʠʩʣʦʚʦʡ 

ʦʢʨʫʞʥʦʩʪʠ, ʫʯʠʪʳʚʘʷ ʪʦʣʴʢʦ ʟʥʘʢʠ ʢʦʦʨʜʠʥʘʪ ʚ ʢʘʞʜʦʡ ʯʝʪʚʝʨʪʠ. 

https://shkolnik.pro/mce/plugins/source/10-klass-matematika/algebra-6/m6-21.png
https://shkolnik.pro/mce/plugins/source/10-klass-matematika/algebra-6/m6-22.png
https://shkolnik.pro/mce/plugins/source/10-klass-matematika/algebra-6/m6-8.png
https://shkolnik.pro/mce/plugins/source/10-klass-matematika/algebra-6/m6-9.png
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ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʟʘʧʠʰʝʤ ʚ ʪʘʙʣʠʮʫ. 

 

ʇʨʠʤʝʨ1: 

 

ʇʨʠʤʝʨ 3. 

ʅʘʡʪʠ ʥʘ ʯʠʩʣʦʚʦʡ ʦʢʨʫʞʥʦʩʪʠ ʪʦʯʢʠ ʩ ʦʨʜʠʥʘʪʦʡ  ʠ ʟʘʧʠʩʘʪʴ, ʢʘʢʠʤ ʯʠʩʣʘʤ  ʦʥʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ. 

https://shkolnik.pro/mce/plugins/source/10-klass-matematika/algebra-6/m6-11.png
https://shkolnik.pro/mce/plugins/source/10-klass-matematika/algebra-6/m6-13.png
https://shkolnik.pro/mce/plugins/source/10-klass-matematika/algebra-6/m6-23.png
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ʇʨʠʤʝʨ 4. 

ʅʘʡʪʠ ʥʘ ʯʠʩʣʦʚʦʡ ʦʢʨʫʞʥʦʩʪʠ ʪʦʯʢʠ ʩ ʘʙʩʮʠʩʩʦʡ  ʠ ʟʘʧʠʩʘʪʴ, ʢʘʢʠʤ ʯʠʩʣʘʤ 

 ʦʥʠ ʩʦʦʪʚʝʪʩʪʚʫʶʪ. 

 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʯʘʩʪʴ: 

 1 ʚʘʨʠʘʥʪ  2 ʚʘʨʠʘʥʪ 

1 ʅʘʡʪʠ ʢʦʦʨʜʠʥʘʪʫ ʪʦʯʢʠ ʯʠʩʣʦʚʦʡ 

ʦʢʨʫʞʥʦʩʪʠ:   

1 ʅʘʡʪʠ ʢʦʦʨʜʠʥʘʪʫ ʪʦʯʢʠ ʯʠʩʣʦʚʦʡ 

ʦʢʨʫʞʥʦʩʪʠ:  

2 ʅʘʡʪʠ ʥʘ ʯʠʩʣʦʚʦʡ ʦʢʨʫʞʥʦʩʪʠ 

ʪʦʯʢʠ ʩ ʦʨʜʠʥʘʪʦʡ  ʠ 

ʟʘʧʠʩʘʪʴ, ʢʘʢʠʤ ʯʠʩʣʘʤ  ʦʥʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ. 

2 ʅʘʡʪʠ ʥʘ ʯʠʩʣʦʚʦʡ ʦʢʨʫʞʥʦʩʪʠ 

ʪʦʯʢʠ ʩ ʦʨʜʠʥʘʪʦʡ ώ
Ѝ

 ʠ 

ʟʘʧʠʩʘʪʴ, ʢʘʢʠʤ ʯʠʩʣʘʤ  ʦʥʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ. 

3 ʅʘʡʪʠ ʥʘ ʯʠʩʣʦʚʦʡ ʦʢʨʫʞʥʦʩʪʠ 

ʪʦʯʢʠ ʩ ʦʨʜʠʥʘʪʦʡ  ʠ 

ʟʘʧʠʩʘʪʴ, ʢʘʢʠʤ ʯʠʩʣʘʤ  ʦʥʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ. 

3 ʅʘʡʪʠ ʥʘ ʯʠʩʣʦʚʦʡ ʦʢʨʫʞʥʦʩʪʠ 

ʪʦʯʢʠ ʩ ʦʨʜʠʥʘʪʦʡ ώ
Ѝ

  ʠ 

ʟʘʧʠʩʘʪʴ, ʢʘʢʠʤ ʯʠʩʣʘʤ  ʦʥʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ. 

https://shkolnik.pro/mce/plugins/source/10-klass-matematika/algebra-6/m6-15.png
https://shkolnik.pro/mce/plugins/source/10-klass-matematika/algebra-6/m6-23.png
https://shkolnik.pro/mce/plugins/source/10-klass-matematika/algebra-6/m6-24.png
https://shkolnik.pro/mce/plugins/source/10-klass-matematika/algebra-6/m6-17.png
https://shkolnik.pro/mce/plugins/source/10-klass-matematika/algebra-6/m6-18.png
https://shkolnik.pro/mce/plugins/source/10-klass-matematika/algebra-6/m6-23.png
https://shkolnik.pro/mce/plugins/source/10-klass-matematika/algebra-6/m6-23.png
https://shkolnik.pro/mce/plugins/source/10-klass-matematika/algebra-6/m6-19.png
https://shkolnik.pro/mce/plugins/source/10-klass-matematika/algebra-6/m6-23.png
https://shkolnik.pro/mce/plugins/source/10-klass-matematika/algebra-6/m6-23.png
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4  ʅʘʡʪʠ ʥʘ ʯʠʩʣʦʚʦʡ ʦʢʨʫʞʥʦʩʪʠ 

ʪʦʯʢʠ ʩ ʘʙʩʮʠʩʩʦʡ  ʠ 

ʟʘʧʠʩʘʪʴ, ʢʘʢʠʤ ʯʠʩʣʘʤ  ʦʥʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ. 

4  ʅʘʡʪʠ ʥʘ ʯʠʩʣʦʚʦʡ ʦʢʨʫʞʥʦʩʪʠ 

ʪʦʯʢʠ ʩ ʘʙʩʮʠʩʩʦʡὼ
Ѝ

    ʠ 

ʟʘʧʠʩʘʪʴ, ʢʘʢʠʤ ʯʠʩʣʘʤ  ʦʥʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ. 

5 ʆʙʦʟʥʘʯʴʪʝ ʥʘ ʯʠʩʣʦʚʦʡ ʦʢʨʫʞʥʦʩʪʠ 

ʪʦʯʢʫ, ʢʦʪʦʨʘʷ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʜʘʥʥʦʤʫ ʯʠʩʣʫ, ʠ ʥʘʡʜʠʪʝ ʝʸ 

ʜʝʢʘʨʪʦʚʳ ʢʦʦʨʜʠʥʘʪʳ:  

1)    2)     3)     4)-  

  

5 ʆʙʦʟʥʘʯʴʪʝ ʥʘ ʯʠʩʣʦʚʦʡ ʦʢʨʫʞʥʦʩʪʠ 

ʪʦʯʢʫ, ʢʦʪʦʨʘʷ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʜʘʥʥʦʤʫ ʯʠʩʣʫ, ʠ ʥʘʡʜʠʪʝ ʝʸ 

ʜʝʢʘʨʪʦʚʳ ʢʦʦʨʜʠʥʘʪʳ:  

1)“   2)     3)     4)-  

 

 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʨʘʙʦʪʘ ˉ8: ʈʘʜʠʘʥʥʘʷ ʠ ʛʨʘʜʫʩʥʘʷ ʤʝʨʘ ʫʛʣʘ 
 

ʎʝʣʴ ʨʘʙʦʪʳ: ʇʦʚʪʦʨʠʪʴ ʪʨʠʛʦʥʦʤʝʪʨʠʶ ʪʨʝʫʛʦʣʴʥʠʢʘ, ʚʚʝʩʪʠ ʧʦʥʷʪʠʝ ʫʛʣʘ ʧʦʚʦʨʦʪʘ, 

ʧʦʢʘʟʘʪʴ ʩʚʷʟʴ ʤʝʞʜʫ ʨʘʜʠʘʥʥʦʡ ʠ ʛʨʘʜʫʩʥʦʡ ʤʝʨʦʡ ʫʛʣʘ, ʥʘʫʯʠʪʴʩʷ ʧʝʨʝʚʦʜʠʪʴ ʨʘʜʠʘʥʳ ʚ 

ʛʨʘʜʫʩʳ ʠ ʥʘʦʙʦʨʦʪ. 

ʉʪʫʜʝʥʪ ʜʦʣʞʝʥ 

¶ ʟʥʘʪʴ: 

¶ ʇʦʥʷʪʠʝ ʦ ʨʘʜʠʘʥʥʦʤ ʠʟʤʝʨʝʥʠʠ ʫʛʣʦʚ 

¶ ʏʝʤʫ ʨʘʚʝʥ 1 ʨʘʜʠʘʥ 

¶ ʌʦʨʤʫʣʳ ʧʝʨʝʭʦʜʘ ʠʟ ʨʘʜʠʘʥʥʦʡ ʤʝʨʳ ʚ ʛʨʘʜʫʩʥʫʶ ʠ ʥʘʦʙʦʨʦʪ 

ʫʤʝʪʴ: 

¶ ʇʝʨʝʚʦʜʠʪʴ ʫʛʦʣ ʠʟ ʛʨʘʜʫʩʥʦʡ ʤʝʨʳ ʚ ʨʘʜʠʘʥʥʫʶ 

¶ ɺʳʧʦʣʥʠʪʴ ʧʝʨʝʭʦʜ ʦʪ ʨʘʜʠʘʥʥʦʡ ʤʝʨʳ ʫʛʣʦʚ ʢ ʛʨʘʜʫʩʥʦʡ 

¶ ɺʳʧʦʣʥʠʪʴ ʧʝʨʝʭʦʜ ʦʪ ʛʨʘʜʫʩʥʦʡ ʤʝʨʳ ʫʛʣʦʚ ʢ ʨʘʜʠʘʥʥʦʡ 

¶ ɺʳʯʠʩʣʷʪʴ ʜʣʠʥʫ ʜʫʛʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʟʥʘʯʝʥʠʡ ʫʛʣʦʚ ʚ ʨʘʜʠʘʥʘʭ 

¶ ɺʳʯʠʩʣʷʪʴ ʧʣʦʱʘʜʴ ʩʝʢʪʦʨʘ 

¶ ʉʪʨʦʠʪʴ ʫʛʣʳ ʥʘ ʦʢʨʫʞʥʦʩʪʠ 

 

ʊʝʦʨʝʪʠʯʝʩʢʘʷ ʯʘʩʪʴ: 

ʎʝʥʪʨʘʣʴʥʳʡ ʫʛʦʣ, ʦʧʠʨʘʶʱʠʡʩʷ ʥʘ ʜʫʛʫ ʦʢʨʫʞʥʦʩʪʠ, ʜʣʠʥʘ ʢʦʪʦʨʦʡ ʨʘʚʥʘ 

ʨʘʜʠʫʩʫ ʵʪʦʡ ʦʢʨʫʞʥʦʩʪʠ, ʥʘʟʳʚʘʝʪʩʷ ʨʘʜʠʘʥʦʤ, ʪʦʯʥʝʝ ð ʫʛʣʦʚʳʤ ʨʘʜʠʘʥʦʤ, ʘ ʵʪʘ ʜʫʛʘ 

ð ʜʫʛʦʚʳʤ ʨʘʜʠʘʥʦʤ. 

ɼʣʠʥʘ ʦʢʨʫʞʥʦʩʪʠ ʨʘʚʥʘ , ʛʜʝ  ð ʜʣʠʥʘ ʨʘʜʠʫʩʘ, ʧʦʵʪʦʤʫ ʦʢʨʫʞʥʦʩʪʴ ʣʶʙʦʛʦ 

ʨʘʜʠʫʩʘ ʩʦʜʝʨʞʠʪ ʦʜʥʦ ʠ ʪʦ ʞʝ ʯʠʩʣʦ ʜʫʛʦʚʳʭ ʨʘʜʠʘʥ, ʘ ʠʤʝʥʥʦ . 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, 2 ́ʫʛʣʦʚʳʭ ʨʘʜʠʘʥ ʩʦʜʝʨʞʠʪ ʦʢʨʫʞʥʦʩʪʴ ʣʶʙʦʛʦ ʨʘʜʠʫʩʘ, ʟʥʘʯʠʪ, 

ʚʝʣʠʯʠʥʘ ʫʛʣʦʚʦʛʦ ʨʘʜʠʘʥʘ ʥʝ ʠʟʤʝʥʷʝʪʩʷ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʜʣʠʥʳ ʨʘʜʠʫʩʘ ʦʢʨʫʞʥʦʩʪʠ: 

 ʨʘʜʠʘʥ  

ɽʩʣʠ ʫʛʦʣ ʩʦʜʝʨʞʠʪ  ʨʘʜʠʘʥ, ʪʦ ʝʛʦ ʛʨʘʜʫʩʥʦʝ ʠʟʤʝʨʝʥʠʝ () ʤʦʞʥʦ ʥʘʡʪʠ ʧʦ ʬʦʨʤʫʣʝ: 

 
ʈʝʰʠʚ ʵʪʦ ʫʨʘʚʥʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦ , ʧʦʣʫʯʘʝʤ ʬʦʨʤʫʣʫ ʜʣʷ ʥʘʭʦʞʜʝʥʠʷ ʨʘʜʠʘʥʥʦʡ 

ʤʝʨʳ () ʫʛʣʘ ʧʦ ʠʟʚʝʩʪʥʦʡ ʝʛʦ ʛʨʘʜʫʩʥʦʡ ʤʝʨʝ (): 

 

https://shkolnik.pro/mce/plugins/source/10-klass-matematika/algebra-6/m6-20.png
https://shkolnik.pro/mce/plugins/source/10-klass-matematika/algebra-6/m6-23.png
https://shkolnik.pro/mce/plugins/source/10-klass-matematika/algebra-6/m6-23.png
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ʇʨʠʤʝʨʳ ʩ ʨʝʰʝʥʠʷʤʠ: 

ʇʨʠʤʝʨ1. ɺʳʧʦʣʥʠʪʴ ʧʝʨʝʭʦʜ ʦʪ ʨʘʜʠʘʥʥʦʡ ʤʝʨʳ ʫʛʣʦʚ ʢ ʛʨʘʜʫʩʥʦʡ 

ʈʝʰʝʥʠʝ 

ɺʳʨʘʟʠʪʴ ʚ ʛʨʘʜʫʩʘʭ 4,5 ʨʘʜ. 

ʊʘʢ ʢʘʢ , ʪʦ  

ʇʨʠʤʝʨ 2. 

ɺʳʧʦʣʥʠʪʴ ʧʝʨʝʭʦʜ ʦʪ ʛʨʘʜʫʩʥʦʡ ʤʝʨʳ ʫʛʣʦʚ ʢ ʨʘʜʠʘʥʥʦʡ 

ʈʝʰʝʥʠʝ 

ʅʘʡʪʠ ʨʘʜʠʘʥʥʫʶ ʤʝʨʫ ʫʛʣʘ 72 Á 

ʊʘʢ ʢʘʢ , ʪʦ  

ʇʨʠ ʟʘʧʠʩʠ ʨʘʜʠʘʥʥʦʡ ʤʝʨʳ ʫʛʣʘ, ʦʙʦʟʥʘʯʝʥʠʝ çʨʘʜè ʯʘʩʪʦ ʦʧʫʩʢʘʶʪ ʠ ʟʘʧʠʩʳʚʘʶʪ 

 

ʇʨʠʤʝʨ 3. ʅʘʡʪʠ ʜʣʠʥʫ ʜʫʛʠ ʦʢʨʫʞʥʦʩʪʠ ʨʘʜʠʫʩʘ 6 ʩʤ, ʝʩʣʠ ʝʸ ʨʘʜʠʘʥʥʘʷ ʤʝʨʘ . 

ʈʝʰʝʥʠʝ: ʀʩʧʦʣʴʟʫʷ ʬʦʨʤʫʣʫ , 

ʧʦʣʫʯʠʤ:  

ʆʪʚʝʪ: . 

ʇʨʠʤʝʨ 4. ʅʘʡʪʠ ʧʣʦʱʘʜʴ ʩʝʢʪʦʨʘ, ʝʩʣʠ ʨʘʜʠʫʩ ʦʢʨʫʞʥʦʩʪʠ 10 ʤ, ʘ ʨʘʜʠʘʥʥʘʷ ʤʝʨʘ 

ʮʝʥʪʨʘʣʴʥʦʛʦ ʫʛʣʘ . 

ʈʝʰʝʥʠʝ: 

ʇʦ ʬʦʨʤʫʣʝ   ʚʳʯʠʩʣʷʝʤ  

ʆʪʚʝʪ: 45  ʤ2 

ɿʘʜʘʥʠʝ: 

 1 ʚʘʨʠʘʥʪ  2 ʚʘʨʠʘʥʪ 

1 ɺʳʨʘʟʠʪʴ ʚ ʨʘʜʠʘʥʘʭ 1 ɺʳʨʘʟʠʪʴ ʚ ʨʘʜʠʘʥʘʭ ʚʝʣʠʯʠʥʳ 
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ʚʝʣʠʯʠʥʳ ʫʛʣʦʚ: 

300; 450; 2700; 3600; 36 Á; 135 Á;   

- 810 Á; 20 Á; - 150 Á; 21600; 2100 

ʫʛʣʦʚ: 

 600; 900; 5400;1500; 2400;2250; 

1200; 8000; 44Á; 156Á; 625Á. 

2 ʅʘʡʪʠ ʛʨʘʜʫʩʥʫʶ ʤʝʨʫ ʫʛʣʘ, 

ʨʘʜʠʘʥʥʘʷ ʤʝʨʘ ʢʦʪʦʨʦʛʦ ʨʘʚʥʘ 

 ;  ;  ;   ; ;  ; 

 

2 ʅʘʡʪʠ ʛʨʘʜʫʩʥʫʶ ʤʝʨʫ ʫʛʣʘ, 

ʨʘʜʠʘʥʥʘʷ ʤʝʨʘ ʢʦʪʦʨʦʛʦ ʨʘʚʥʘ 

; ; ; ; ; . 

 

 

 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʨʘʙʦʪʘ ˉ9: 

ʅʘʭʦʞʜʝʥʠʝ ʟʥʘʯʝʥʠʡ ʩʠʥʫʩʘ ʠ ʢʦʩʠʥʫʩʘ, ʪʘʥʛʝʥʩʘ ʠ ʢʦʪʘʥʛʝʥʩʘ 
 

ʎʝʣʴ: ʟʘʢʨʝʧʠʪʴ ʥʘʚʳʢʠ ʥʘʭʦʞʜʝʥʠ ̫ʟʥʘʯʝʥʠʡ ʩʠʥʫʩʘ ʠ ʢʦʩʠʥʫʩʘ, ʪʘʥʛʝʥʩʘ ʠ ʢʦʪʘʥʛʝʥʩʘ 
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ʈʘʩʩʤʦʪʨʠʤ ʧʝʨʚʫʶ ʯʝʪʚʝʨʪʴ ʢʦʦʨʜʠʥʘʪʥʦʡ ʧʣʦʩʢʦʩʪʠ ʩ ʜʫʛʦʡ ʝʜʠʥʠʯʥʦʡ ʦʢʨʫʞʥʦʩʪʠ. 

ɺʦʟʴʤʝʤ ʧʨʦʠʟʚʦʣʴʥʫʶ ʪʦʯʢʫ ʥʘ ʜʫʛʝ M(t). ʅʘʡʜʝʤ ʘʙʩʮʠʩʩʫ  ʠ ʦʨʜʠʥʘʪʫ ʪʦʯʢʠ M(t)=M(x; 

y). 

ʂʦʩʠʥʫʩʦʤ ʯʠʩʣʘ t ʥʘʟʳʚʘʶʪ ʘʙʩʮʠʩʩʫ 

ʪʦʯʢʠ t ʠ ʦʙʦʟʥʘʯʘʶʪ cos t.  

ʉʠʥʫʩʦʤ ʯʠʩʣʘ t ʥʘʟʳʚʘʶʪ ʦʨʜʠʥʘʪʫ ʪʦʯʢʠ 

t ʠ ʦʙʦʟʥʘʯʘʶʪ sin t. 

 

 

 

 

 

 

ʈʠʩ. 1 

ɿʘʜʘʥʠʝ 1. ʇʦ ʨʠʩʫʥʢʫ 1 ʩ ʧʦʤʦʱʴʶ 

ʠʟʦʙʨʘʞʝʥʥʦʡ ʣʠʥʝʡʢʠ ʦʧʨʝʜʝʣʠʪʴ ʧʨʠʙʣʠʞʝʥʥʦ ʟʥʘʯʝʥʠʷ   cos t =__ ,  sin t = __ . 

ʈʝʟʫʣʴʪʘʪ ʟʘʧʠʰʠʪʝ ʚ ʪʝʪʨʘʜʠ. 

ʕʪʦ ʞʝ ʧʨʦʜʝʣʘʡʪʝ ʧʦ ʨʠʩʫʥʢʫ 2 ʜʣʷ ʪʦʯʝʢ M1, M2, M3, M4. 

 

 

 

 

 

 

 

 

 

 

 

                      

ʈʠʩ. 2 

ʝʩʣʠ  M(t)=M(x; y), ʪʦ 

x = cos t, 

y = sin t. 
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ɿʘʜʘʥʠʝ 2. ʇʦ ʨʠʩʫʥʢʫ 3 ʦʧʨʝʜʝʣʠʪʝ ʯʝʤʫ ʨʘʚʥʳ  (1ʚʘʨʠʘʥʪ -ʥʝʯʝʪʥʘʷ ʥʫʤʝʨʘʮʠʷ, 2ʡ- 

ʯʸʪʥʘʷ) .1cos,0cos,1sin,0sin,
2

cos,
3

sin,
6

cos,
4

cos,
4

sin
ppppp

 

 

 

ʈʠʩ. 3 

ʉʧʨʘʚʢʘ. ʅʘʯʘʣʦ ʫʯʝʥʠʶ ʦ ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʠʭ ʚʝʣʠʯʠʥʘʭ ʙʳʣʦ ʧʦʣʦʞʝʥʦ ʚ ʀʥʜʠʠ, 

ʥʘʯʠʥʘʷ ʩ IV ï VI ʚʚ. ʀʥʜʠʡʩʢʠʝ ʫʯʝʥʳʝ ʚʧʝʨʚʳʝ ʚ ʥʘʫʢʝ ʩʪʘʣʠ ʫʧʦʪʨʝʙʣʷʪʴ ʣʠʥʠʶ ʩʠʥʫʩʘ 

ʢʘʢ ʧʦʣʦʚʠʥʫ ʭʦʨʜʳ, ʠ ʩʦʩʪʘʚʠʣʠ ʧʝʨʚʳʝ ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʠʝ ʪʘʙʣʠʮʳ ʩʠʥʫʩʦʚ 

(ʧʦʣʫʭʦʨʜ). 

   ʇʦ ʧʨʠʤʝʨʫ ʠʥʜʠʡʩʢʠʭ ʤʘʪʝʤʘʪʠʢʦʚ ʨʘʩʩʤʦʪʨʠʪʝ ʥʘ ʨʠʩʫʥʢʝ 4  ʣʫʢ ʩ 

ʥʘʪʷʥʫʪʦʡ ʩʪʨʝʣʦʡ. ɻʨʝʯʝʩʢʦʝ ʩʣʦʚʦ ʭʦʨʜʝ, ʦʪ ʢʦʪʦʨʦʛʦ ʧʨʦʠʩʭʦʜʠʪ 

ʪʝʨʤʠʥ çʭʦʨʜʘè, ʙʫʢʚʘʣʴʥʦ ʦʟʥʘʯʘʝʪ çʪʝʪʠʚʘ ʣʫʢʘè, çʩʪʨʫʥʘè. 

ʀʥʜʠʡʩʢʠʝ ʫʯʝʥʳʝ ʚʧʝʨʚʳʝ  

    ʈʠʩ. 4       ʧʨʝʜʣʦʞʠʣʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʚʝʣʠʯʠʥʫ ʧʦʣʫʭʦʨʜʳ, ʢʦʪʦʨʫʶ ʥʘʟʚʘʣʠ ʜʞʠʚʘ. 

ɸʨʘʙʩʢʠʝ ʤʘʪʝʤʘʪʠʢʠ, ʢʦʪʦʨʳʝ ʧʦʟʞʝ (ʥʘʯʠʥʘʷ ʩ VIII  ʚ.) ʦʩʚʘʠʚʘʣʠ ʥʘʢʦʧʣʝʥʥʳʝ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʟʥʘʥʠʷ, ʧʠʩʘʣʠ ʩʣʦʚʦ ʜʞʠʚʘ ʚ ʘʨʘʙʩʢʦʡ ʪʨʘʥʩʢʨʠʧʮʠʠ ʢʘʢ ʜʞʘʡʙ, 

ʢʦʪʦʨʦʝ ʜʦʩʣʦʚʥʦ ʦʟʥʘʯʘʝʪ çʧʘʟʫʭʘè. ɺʤʝʩʪʝ ʩ ʚʦʝʥʥʳʤʠ ʟʘʚʦʝʚʘʥʠʷʤʠ ʘʨʘʙʦʚ ʩʣʦʚʦ 

çʧʘʟʫʭʘè ʜʣʷ ʦʙʦʟʥʘʯʝʥʠʷ ʧʦʣʫʭʦʨʜʳ ʚ ʪʨʠʛʦʥʦʤʝʪʨʠʠ ʧʦʧʘʣʦ ʚ ɽʚʨʦʧʫ (X ï XI ʚʚ.), ʛʜʝ 

ʝʚʨʦʧʝʡʩʢʠʝ ʫʯʝʥʳʝ ʧʝʨʝʚʝʣʠ ʝʛʦ ʥʘ ʣʘʪʳʥʴ ʢʘʢ çʩʠʥʫʩè. ʕʪʦʪ ʪʝʨʤʠʥ ʩʦʭʨʘʥʠʣʩʷ ʜʦ 

ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ, ʥʦ ʦʥ ʧʨʠʤʝʥʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʚ ʤʘʪʝʤʘʪʠʢʝ: ʩʝʡʯʘʩ ʚ ʤʝʜʠʮʠʥʝ 

ʟʘʙʦʣʝʚʘʥʠʝ ʧʘʟʫʭ ʥʦʩʘ ʥʘʟʳʚʘʶʪ ʩʠʥʫʩʠʪʦʤ. ʉʣʦʚʦ çʢʦʩʠʥʫʩè  ï  ʵʪʦ ʩʦʢʨʘʱʝʥʠʝ 

ʣʘʪʠʥʩʢʦʛʦ ʚʳʨʘʞʝʥʠʷ complementy sinus, ʪ. ʝ. çʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʩʠʥʫʩè ʠʣʠ, ʠʥʘʯʝ, 

çʩʠʥʫʩ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʜʫʛʠè ʚʝʜʴ ʚ ʪʨʠʛʦʥʦʤʝʪʨʠʠ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʨʘʚʝʥʩʪʚʦ 

)
2

sin(cos tt -=
p

. 
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  ɿʘʜʘʥʠʝ 3.  ʊʝʩʪ (ʟʘʧʠʰʠʪʝ ʚ ʪʝʪʨʘʜʷʭ ʦʪʚʝʪʳ ʚ ʚʠʜʝ 1ʘ, 2ʘ,é) 

 

ɺʳʯʠʩʣʠʪʝ ʠ ʫʢʘʞʠʪʝ 

ʦʪʚʝʪ 

ʘ ʙ ʚ ʛ ʜ ʝ ʞ ʟ 

0  

2

3
 

2

1
 

4

1
 

1 

4

5
 

2 3 

1ʚ 

3
cos

6
sin 22 pp

+  
        

2ʚ 

4
cos

4
sin 22 pp

+  
        

1ʚ 

3
cos

3
sin 22 pp

+  
        

2ʚ 
0cos

2
sin2 22 +Ö
p

 
        

ɿʘʜʘʥʠʝ 4. ʅʘ ʦʢʨʫʞʥʦʩʪʠ ʜʘʥʘ ʪʦʯʢʘ ʄ(t). ʀʟʚʝʩʪʥʳ ʩʠʥʫʩ ʠ ʢʦʩʠʥʫʩ ʵʪʦʡ ʪʦʯʢʠ. ʂ 

ʦʢʨʫʞʥʦʩʪʠ ʯʝʨʝʟ ʪʦʯʢʫ ɸ ʧʨʦʚʝʣʠ ʢʘʩʘʪʝʣʴʥʫʶ, ʢʦʪʦʨʘʷ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʆʭ (ʨʠʩ. 5). 

ɺʳʨʘʟʠ ɸʂ ʯʝʨʝʟ sint ʠ cost (ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦʜʦʙʠʝ ʪʨʝʫʛʦʣʴʥʠʢʦʚ).   

      ʈʠʩ. 5 

 

ʊʘʥʛʝʥʩʦʤ ʯʠʩʣʘ t ʥʘʟʳʚʘʶʪ ʯʠʩʣʦ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʜʣʠʥʝ ʦʪʨʝʟʢʘ ʧʨʘʚʦʡ ʢʘʩʘʪʝʣʴʥʦʡ, 

ʟʘʢʣʶʯʝʥʥʦʛʦ ʤʝʞʜʫ ʆʭ ʠ ʣʫʯʦʤ ʆʄ ʠ ʦʙʦʟʥʘʯʘʶʪ tg 

t. 

ʂʘʢʦʡ ʚʳʚʦʜ ʪʳ ʤʦʞʝʰʴ ʩʜʝʣʘʪʴ ʠʟ ʟʘʜʘʥʠʷ 4 ʠ 

ʦʧʨʝʜʝʣʝʥʠʷ ʪʘʥʛʝʥʩʘ? 

ɿʘʜʘʥʠʝ 5. ʅʘ ʦʢʨʫʞʥʦʩʪʠ ʜʘʥʘ ʪʦʯʢʘ ʄ(t). ʀʟʚʝʩʪʥʳ 

ʩʠʥʫʩ ʠ ʢʦʩʠʥʫʩ ʵʪʦʡ ʪʦʯʢʠ. ʂ ʦʢʨʫʞʥʦʩʪʠ ʯʝʨʝʟ ʪʦʯʢʫ ɺ ʧʨʦʚʝʣʠ ʢʘʩʘʪʝʣʴʥʫʶ, ʢʦʪʦʨʘʷ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʆʫ (ʨʠʩ. 6). ɺʳʨʘʟʠ ɺʂ ʯʝʨʝʟ sint ʠ cost.    ʈʠʩ 6 

   

ʂʦʪʘʥʛʝʥʩʦʤ ʯʠʩʣʘ t ʥʘʟʳʚʘʶʪ ʯʠʩʣʦ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʜʣʠʥʝ ʦʪʨʝʟʢʘ ʚʝʨʭʥʝʡ 

ʢʘʩʘʪʝʣʴʥʦʡ, ʟʘʢʣʶʯʝʥʥʦʛʦ ʤʝʞʜʫ ʆʫ ʠ ʣʫʯʦʤ ʆʄ ʠ ʦʙʦʟʥʘʯʘʶʪ   ʩtg t. 
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ʂʘʢʦʡ ʚʳʚʦʜ ʪʳ ʤʦʞʝʰʴ ʩʜʝʣʘʪʴ ʠʟ ʟʘʜʘʥʠʷ 5 ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʪʘʥʛʝʥʩʘ? 

ʉʧʨʘʚʢʘ. ʇʦʥʷʪʠʷ çʪʘʥʛʝʥʩè ʠ çʢʦʪʘʥʛʝʥʩè, ʢʘʢ ʠ ʧʝʨʚʳʝ 

ʪʘʙʣʠʮʳ ʟʥʘʯʝʥʠʡ ʵʪʠʭ ʥʦʚʳʭ ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʠʭ ʚʝʣʠʯʠʥ, 

ʨʦʜʠʣʠʩʴ ʥʝ ʠʟ ʨʘʩʩʤʦʪʨʝʥʠʷ ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʦʡ 

ʦʢʨʫʞʥʦʩʪʠ, ʘ ʠʟ ʫʯʝʥʠʷ ʦ ʩʦʣʥʝʯʥʳʭ ʯʘʩʘʭ ï ʛʥʦʤʦʥʠʢʠ. 

ʊʝʨʤʠʥ tangens (ʦʪ ʣʘʪ. ʢʘʩʘʶʱʠʡʩʷ [ʦʪʨʝʟʦʢ ʢʘʩʘʪʝʣʴʥʦʡ]) 

ʙʳʣ ʚʚʝʜʝʥ ʪʦʣʴʢʦ ʚ 1583 ʛ. ʜʘʪʩʢʠʤ ʤʘʪʝʤʘʪʠʢʦʤ ʊʦʤʘʩʦʤ 

ʌʠʥʢʦʤ. 

ɿʘʜʘʥʠʝ 6. ʆʧʨʝʜʝʣʠʪʝ ʯʠʩʣʦ. 

 1 ʚʘʨʠʘʥʪ  2 ʚʘʨʠʘʥʪ 

1 tg 0 = __, 1 tg M3 =__, 

2 tg M1 =__, 2 
tg 

2

p
= ___. 

ʂʘʢ ʠʟʤʝʥʷʝʪʩʷ ʟʥʘʯʝʥʠʝ ʪʘʥʛʝʥʩʘ ʯʠʩʣʘ, ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʯʠʩʣʘ? 

 

ɿʘʜʘʥʠʝ 7.  ʆʧʨʝʜʝʣʠʪʝ ʯʠʩʣʦ 

 1 ʚʘʨʠʘʥʪ  2 ʚʘʨʠʘʥʪ 

1 
ʩtg 

2

p
= __, 

 ʩtg M3 =__, 

2 ʩtg M1 =__ 

 

 ʩtg 0 = __ 

 

ʂʘʢ ʠʟʤʝʥʷʝʪʩʷ ʟʥʘʯʝʥʠʝ ʢʦʪʘʥʛʝʥʩʘ ʯʠʩʣʘ, ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʯʠʩʣʘ? 

 

ɿʘʜʘʥʠʝ 8. ʀʟʦʙʨʘʟʠʪʝ ʚ ʪʝʪʨʘʜʠ ʮʝʣʠʢʦʤ ʝʜʠʥʠʯʥʫʶ ʦʢʨʫʞʥʦʩʪʴ, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʥʘ 

ʢʦʦʨʜʠʥʘʪʥʦʡ ʧʣʦʩʢʦʩʪʠ 

 1 ʚʘʨʠʘʥʪ  2 ʚʘʨʠʘʥʪ 

1 ʦʧʨʝʜʝʣʠʪʝ ʯʠʩʣʘ ʥʘ ʵʪʦʡ ʦʢʨʫʞʥʦʩʪʠ, 

ʩʠʥʫʩ ʢʦʪʦʨʳʭ ʨʘʚʝʥ 
2

1
; 

1 ʦʧʨʝʜʝʣʠʪʝ ʯʠʩʣʘ ʥʘ ʵʪʦʡ ʦʢʨʫʞʥʦʩʪʠ, 

ʢʦʩʠʥʫʩ ʢʦʪʦʨʳʭ ʨʘʚʝʥ 
2

1
- ; 

 

2 ʦʧʨʝʜʝʣʠʪʝ ʯʠʩʣʘ ʥʘ ʵʪʦʡ ʦʢʨʫʞʥʦʩʪʠ, 

ʪʘʥʛʝʥʩ ʢʦʪʦʨʳʭ ʨʘʚʝʥ 
2

1
; 

 

2 ʦʧʨʝʜʝʣʠʪʝ ʯʠʩʣʘ ʥʘ ʵʪʦʡ ʦʢʨʫʞʥʦʩʪʠ, 

ʢʦʪʘʥʛʝʥʩ ʢʦʪʦʨʳʭ ʨʘʚʝʥ 
2

1
- ; 
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ʇʨʘʢʪʠʯʝʩʢʘʷ ʨʘʙʦʪʘ ˉ10:  

ʏʠʩʣʦʚʦʡ ʘʨʛʫʤʝʥʪ ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ 
 

¶ ʎʝʣʴ: ʟʘʢʨʝʧʣʝʥʠʝ  ʢʣʶʯʝʚʳʭ ʧʦʥʷʪʠʡ:  

     ʩʠʥʫʩʘ, ʢʦʩʠʥʫʩʘ, ʪʘʥʛʝʥʩʘ ʠ ʢʦʪʘʥʛʝʥʩʘ ʯʠʩʣʦʚʦʛʦ ʘʨʛʫʤʝʥʪʘ; 

 ʟʥʘʢʠ ʬʫʥʢʮʠʡ ʚ ʯʝʪʚʝʨʪʷʭ; ʦʩʥʦʚʥʳʝ ʩʚʦʡʩʪʚʘ ʢʘʞʜʦʡ ʬʫʥʢʮʠʠ 

(ʯʝʪʥʦʩʪʴ/ʥʝʯʝʪʥʦʩʪʴ, ʧʝʨʠʦʜʠʯʥʦʩʪʴ); 

¶ ɺr ʨʘʙʦʪʢʘ ʧʨʘʢʪʠʯʝʩʢʠʭ ʥʘʚʳʢʦʚ: 

     ʚ ʧʨʝʦʙʨʘʟʦʚʘʥʠʠ ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʠʭ ʚʳʨʘʞʝʥʠʡ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʪʝʦʨʝʤ ʩʣʦʞʝʥʠʷ ʠ    

ʩʣʝʜʩʪʚʠʡ ʠʟ ʥʠʭ; 

ʊʝʦʨʝʪʠʯʝʩʢʘʷ ʯʘʩʪʴ: 

 
 

 

ʆʙʨʘʟʮʳ ʨʝʰʝʥʠʷ ʟʘʜʘʯ: 
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                  ʅʘʡʪʠ:                                                ʋʧʨʦʩʪʠʪʴ                        ʅʘʡʪʠ; 
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ʇʨʘʢʪʠʯʝʩʢʘʷ ʨʘʙʦʪʘ ˉ11:  

ʊʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ ʫʛʣʦʚʦʛʦ ʘʨʛʫʤʝʥʪʘ 
 

ʎʝʣʴ: ʚʩʧʦʤʥʠʪ ɹʦʧʨʝʜʝʣʝʥʠʷ ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ ʫʛʣʦʚʦʛʦ ʘʨʛʫʤʝʥʪʘ, 

ʦʩʥʦʚʥʳʝ ʧʨʘʚʠʣʘ ʥʘʭʦʞʜʝʥʠʷ ʥʝʠʟʚʝʩʪʥʳʭ ʵʣʝʤʝʥʪʦʚ ʧʨʷʤʦʫʛʦʣʴʥʦʛʦ ʪʨʝʫʛʦʣʴʥʠʢʘ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ, ʠʩʧʦʣʴʟʦʚʘʣʠ ʠʭ ʧʨʠ ʨʝʰʝʥʠʠ ʢʦʥʢʨʝʪʥʳʭ 

ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʟʘʜʘʯ. 

 

ʊʝʦʨʝʪʠʯʝʩʢʘʷ ʯʘʩʪʴ: ɿʘʜʘʯʘ 
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ʈʝʰʝʥʠʝ: ɼʘʥʦ: ɿʘʜʘʥ Ў̱ ˏ ˞

 

 

 

ɽʩʣʠ ʤʳ ʟʘʙʳʣʠ ʬʦʨʤʫʣʫ ʨʘʜʠʫʩʘ ʦʧʠʩʘʥʥʦʡ ʦʢʨʫʞʥʦʩʪʠ, ʤʦʞʥʦ ʜʦʩʪʨʦʠʪʴ 

ʪʨʝʫʛʦʣʴʥʠʢ ʜʦ ʧʨʷʤʦʫʛʦʣʴʥʠʢʘ, ʦʧʠʩʘʪʴ ʦʢʨʫʞʥʦʩʪʴ ʠ ʩʨʘʟʫ ʩʪʘʥʝʪ ʷʩʥʦ, ʯʪʦ ʮʝʥʪʨ 

ʦʧʠʩʘʥʥʦʡ ʦʢʨʫʞʥʦʩʪʠ ʥʘʭʦʜʠʪʩʷ ʚ ʩʝʨʝʜʠʥʝ ʛʠʧʦʪʝʥʫʟʳ ʠ ʨʘʜʠʫʩ ʦʧʠʩʘʥʥʦʡ ʦʢʨʫʞʥʦʩʪʠ 

ʨʘʚʝʥ ʧʦʣʦʚʠʥʝ ʛʠʧʦʪʝʥʫʟʳ (ʨʠʩ. 3). 
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1 ʚʘʨʠʘʥʪ 

1. ʆʧʨʝʜʝʣʠʪʝ ʟʥʘʢ ʯʠʩʣʘ: 

1) sin 285Á        2) cos (- 16Á)       3) tg 119Á      4) sin          5) cos           6) tg (-  

) 

2. ɺʳʯʠʩʣʠʪʝ: 

1) cos t, tg t, ctg t, ʝʩʣʠ sin t = - ,     ́  Ò t Ò  

2) cos t, sin t, ctg t, ʝʩʣʠ tg t = - ,       Ò t Ò ́ 

 

 

2 ʚʘʨʠʘʥʪ 

1. ʆʧʨʝʜʝʣʠʪʝ ʟʥʘʢ ʯʠʩʣʘ: 

1) sin 275Á        2) cos (- 76Á)       3) tg 139Á      4) sin          5) cos           6) ʩtg (- 

 ) 

2. ɺʳʯʠʩʣʠʪʝ: 

1) cos t, tg t, ctg t, ʝʩʣʠ sin t = - ,      ́  Ò t Ò  

2) cos t, sin t, tg t, ʝʩʣʠ ʩtg t =  ,    0 Ò t Ò  
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ʇʨʘʢʪʠʯʝʩʢʘʷ ʨʘʙʦʪʘ ˉ12: ʆʩʥʦʚʥʳʝ ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʠʝ ʪʦʞʜʝʩʪʚʘ. 

ʈʝʰʝʥʠʝ ʟʘʜʘʯ ʥʘ ʦʩʥʦʚʥʳʝ ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʠʝ ʪʦʞʜʝʩʪʚʘ. 
ʎʝʣʴ ʨʘʙʦʪʳ: ʆʪʨʘʙʦʪʘʪʴ ʠ ʟʘʢʨʝʧʠʪʴ ʥʘʚʳʢʠ ʧʨʠʤʝʥʝʥʠʷ ʦʩʥʦʚʥʳʭ 

ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʠʭ ʪʦʞʜʝʩʪʚ 

  

ʆʙʱʠʝ ʩʚʝʜʝʥʠʷ ʠ ʧʨʠʤʝʨʳ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʥʠʡ: 

ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʟʘʜʘʥʠʡ ʧʦ ʜʘʥʥʦʡ ʪʝʤʝ ʥʫʞʥʦ ʧʦʤʥʠʪʴ: 

ʆʩʥʦʚʥʳʝ ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʠʝ 

ʪʦʞʜʝʩʪʚʘ 

1) ίὭὲ‌ ὧέί‌ ρ 

2) ὸὫ‌  

3) ὧὸὫ‌  

4) ὸὫ‌ϽὧὸὫ‌ρ 

5) ὸὫ‌ ρ 

6) ὧὸὫ‌ ρ 

 

ʏʝʪʥʦʩʪʴ, ʥʝʯʝʪʥʦʩʪʴ ʪʨʠʛʦʥʦʤʝʪʨʠ- 

ʯʝʩʢʠʭ ʬʫʥʢʮʠʡ 

ίὭὲ‌ ίὭὲ‌ 

ὧέί‌ ὧέί‌ 

ὸὫ‌ ὸὫ‌ 

ὧὸὫ‌ ὧὸὫ‌ 

 

 

ɿʥʘʢʠ ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ ʧʦ ʯʝʪʚʝʨʪʷʤ 

   
 

ʊʘʙʣʠʮʘ ʟʥʘʯʝʥʠʡ ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ, ʥʝʢʦʪʦʨʳʭ ʫʛʣʦʚ. 
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ʈʘʩʩʤʦʪʨʠʤ ʧʨʠʤʝʨʳ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʥʠʡ.     

1. ʋʧʨʦʩʪʠʪʝ 

ίὭὲ‌ ὧέί‌ ίὭὲ‌ ὧέί‌  

ίὭὲ‌ ςίὭὲ‌Ͻὧέί‌ ὧέί‌  

ίὭὲ‌ ςίὭὲ‌Ͻὧέί‌ ὧέί‌  

ςίὭὲ‌ ςὧέί‌ ςίὭὲ‌ ὧέί‌  

ςϽρ ς 

ʇʨʠʤʝʥʷʝʤʳʝ ʧʨʘʚʠʣʘ 

ὥ ὦ ὥ ςὥὦ ὦ 

ίὭὲ‌ ὧέί‌ ρ 

ὦ ʅʘʡʪʠ ʥʝʠʟʚʝʩʪʥʳʝ ʠʟ ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ: 

ίὭὲ‌ȟὧέί‌ȟὸὫ‌ȟὧὸὫ‌, ʝʩʣʠ ίὭὲ‌
Ѝ
ȟ‌ᶰ “Ƞ Ȣ 

ɼʘʥʦ: 

ίὭὲ‌
Ѝσ

ς
Ƞ 

‌ᶰ “Ƞ
σ“

ς
 

ʅʘʡʪʠ:  ὧέί‌ȟ  

ὸὫ‌ȟὧὸὫ‌. 

 

ʈʝʰʝʥʠʝ: 

ʀʟ ʬʦʨʤʫʣʳ : 

ίὭὲ‌ ὧέί‌ ρ, ʚʳʨʘʟʠʤ ὧέί‌ȟ ʫʯʠʪʳʚʘʷ, ʯʪʦ 

‌ᶰ))) ʯʝʪʚʝʨʪʠ ὧέί‌π,  

 ὧέί‌Ѝρ ίὭὲ‌, 

ὧέί‌ ρ
Ѝ

ρ , 

 ʌʦʨʤʫʣʝ (2): ὸὫ‌  

ὸὫ‌
Ѝ

Ѝ
Ͻ Ѝσ, 

ʊ.ʢ. ὸὫ‌ϽὧὸὫ‌ρȟ ʪʦ ὧὸὫ‌ ȟ 

ὧὸὫ‌
Ѝ

  

ʆʪʚʝʪ: ὧέί‌ , ὸὫ‌Ѝσ, ὧὸὫ‌
Ѝ

 . 

2.ɼʘʥʦ ὸὫ‌ . ʂʘʢʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʶʪ ʦʩʪʘʣʴʥʳʝ ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʠʝ 

ʬʫʥʢʮʠʠ ʵʪʦʛʦ ʫʛʣʘ. ɺ ʦʪʚʝʪʝ ʜʨʦʙʠ ʥʝ ʩʦʢʨʘʱʘʡʪʝ. 

ɼʘʥʦ: 

ὸὫ‌
ρ

ς
Ƞ 

‌ᶰ “Ƞ
σ“

ς
 

ʅʘʡʪʠ: ίὭὲ‌ȟὧέί‌ȟ  

 ὧὸὫ‌. 

 

ʈʝʰʝʥʠʝ: 

ʀʟ ʬʦʨʤʫʣʳ : 

ὸὫ‌ ρ, ʚʳʨʘʟʠʤ ὧέί‌ȟ ʫʯʠʪʳʚʘʷ, ʯʪʦ 

‌ᶰ))) ʯʝʪʚʝʨʪʠ ὧέί‌π,  

 ρȟ , ʨʝʰʠʤ ʧʨʦʧʦʨʮʠʶ 



86 

 

ὧέί‌ , ὧέί‌
Ѝ

 

 ʇʦ ʬʦʨʤʫʣʝ (1): ίὭὲ‌ ὧέί‌ ρ, ʚʳʨʘʟʠʤ ίὭὲ ‌ȟ 

ʫʯʠʪʳʚʘʷ, ʯʪʦ 

‌ᶰ))) ʯʝʪʚʝʨʪʠ ίὭὲ ‌ π,  

ίὭὲ ‌ ρ
ς

Ѝυ
ρ
τ

υ

ρ

υ

ρ

Ѝυ
 

ʊ.ʢ. ὸὫ‌ϽὧὸὫ‌ρȟ ʪʦ ὧὸὫ‌ ȟ 

ὧὸὫ‌ς 

ʆʪʚʝʪ: ὧέί‌
Ѝ

, ίὭὲ ‌
Ѝ

, ὧὸὫ‌ς . 

3. ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʠʭ ʪʦʞʜʝʩʪʚ 

ʇʨʠ ʜʦʢʘʟʘʪʝʣʴʩʪʚʝ ʣʶʙʳʭ  ʪʦʞʜʝʩʪʚ, ʠ ʚ ʯʘʩʪʥʦʩʪʠ ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʠʭ,    

ʦʙʳʯʥʦ  ʠʩʧʦʣʴʟʫʶʪ ʩʣʝʜʫʶʱʠʝ ʩʧʦʩʦʙʳ: 

1)   ʚʳʨʘʞʝʥʠʝ, ʩʪʦʷʱʝʝ ʠ ʦʜʥʦʡ ʯʘʩʪʠ ʨʘʚʝʥʩʪʚʘ, ʩ ʧʦʤʦʱʴʶ ʪʦʞʜʝʩʪʚʝʥʥʳʭ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʧʨʠʚʦʜʷʪ ʢ ʚʳʨʘʞʝʥʠʶ, ʩʪʦʷʱʝʤʫ ʚ   ʜʨʫʛʦʡ   ʯʘʩʪʠ 

  ʨʘʚʝʥʩʪʚʘ; 

2)   ʚʳʨʘʞʝʥʠʷ, ʩʪʦʷʱʠʝ ʚ ʣʝʚʦʡ ʠ  ʧʨʘʚʦʡ ʯʘʩʪʷʭ ʪʦʞʜʝʩʪʚʘ, ʩ ʧʦʤʦʱʴʶ 

 ʪʦʞʜʝʩʪʚʝʥʥʳʭ   ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ   ʧʨʠʚʦʜʷʪ  ʢ ʦʜʥʦʤʫ ʠ ʪʦʤʫ ʞʝ ʚʠʜʫ; 

3)  ʜʦʢʘʟʳʚʘʶʪ,  ʯʪʦ ʨʘʟʥʦʩʪʴ ʤʝʞʜʫ ʣʝʚʦʡ ʠ ʧʨʘʚʦʡ ʯʘʩʪʷʤʠ ʜʘʥʥʦʛʦ 

ʪʦʞʜʝʩʪʚʘ ʨʘʚʥʘ ʥʫʣʶ. 

ʈʘʩʩʤʦʪʨʠʤ ʧʨʠʤʝʨ: 

ɼʦʢʘʟʘʪʴ ʪʦʞʜʝʩʪʚʦ:  ίὭὲ‌ ὧέί‌ ίὭὲ‌ ὧέί‌. 

ʀʩʧʦʣʴʟʫʷ ʬʦʨʤʫʣʫ ʜʣʷ ʨʘʟʥʦʩʪʠ ʢʚʘʜʨʘʪʦʚ ʜʚʫʭ ʯʠʩʝʣ, ʧʦʣʫʯʘʝʤ: 

ίὭὲ‌ ὧέί‌ = (ίὭὲ‌ ὧέί‌) (ίὭὲ‌ ὧέί‌). 

Ho ίὭὲ‌ ὧέί‌ ρ.   ʇʦʵʪʦʤʫ 

ίὭὲ‌ ὧέί‌ ίὭὲ‌ ὧέί‌, ʯʪʦ ʠ ʪʨʝʙʦʚʘʣʦʩʴ ʜʦʢʘʟʘʪʴ. 

ʂʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ: 

1. ɿʥʘʯʝʥʠʷ ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ ʦʩʥʦʚʥʳʭ ʫʛʣʦʚ. 

2. ɿʥʘʢʠ ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ ʧʦ ʯʝʪʚʝʨʪʷʤ. 

3. ʉʚʦʡʩʪʚʘ ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ. 

4. ʇʝʨʝʯʠʩʣʠʪʝ ʩʚʦʡʩʪʚʘ, ʦʩʥʦʚʥʳʝ ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʠʝ ʪʦʞʜʝʩʪʚʘ. 

5. ʌʦʨʤʫʣʳ ʩʦʢʨʘʱʝʥʥʦʛʦ ʫʤʥʦʞʝʥʠʷ. 

 

ɿʘʜʘʥʠʷ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʢ ʧʨʘʢʪʠʯʝʩʢʦʤʫ ʟʘʥʷʪʠʶ: 

ɿʘʜʘʥʠʝ 1 

ὥ ɣ̐̑̏̒̓̉̓̆ ̜̃̑́̇̆̎̉̆; 

ὦ ʅʘʡʪʠ ʥʝʠʟʚʝʩʪʥʳʝ ʠʟ ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ: 
ίὭὲ‌ȟὧέί‌ȟὸὫ‌ȟὧὸὫ‌ 
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1 ʚʘʨʠʘʥʪ  ὥρ ίὭὲ‌ ὧέί‌ 

ὦ ɽʩʣʠ ίὭὲ‌
Ѝ
ȟπ ‌ ωπЈ 

2 ʚʘʨʠʘʥʪ 
ὥ
ρ ίὭὲ‌

ὧὸὫ‌
 

ὦ ɽʩʣʠ ὧέί‌
Ѝ
ȟπ ‌ ωπЈ 

 

ɿʘʜʘʥʠʝ 2 

ɼʘʥ ʪʘʥʛʝʥʩ (ʢʦʪʘʥʛʝʥʩ) ʫʛʣʘ. ʂʘʢʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʶʪ ʦʩʪʘʣʴʥʳʝ 

ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ ʵʪʦʛʦ ʫʛʣʘ. ɺ ʦʪʚʝʪʝ ʜʨʦʙʠ ʥʝ ʩʦʢʨʘʱʘʡʪʝ. 

1 ʚʘʨʠʘʥʪ 
ὸὫ‌

ςπ

ςρ
ȟὥᶰ “Ƞ

σ“

ς
 

2 ʚʘʨʠʘʥʪ 
ὧὸὫ‌

φ

ψ
ȟὥᶰ

“

ς
Ƞ“  

 

ɿʘʜʘʥʠʝ 3 

ɼʦʢʘʞʠʪʝ, ʯʪʦ ʨʘʚʝʥʩʪʚʦ, ʷʚʣʷʝʪʩʷ ʪʦʞʜʝʩʪʚʦʤ 

1 ʚʘʨʠʘʥʪ  ίὭὲ‌ ὧέί‌ ρ ςίὭὲ‌Ͻὧέί‌ 

2 ʚʘʨʠʘʥʪ 
ρ ίὭὲ‌

ὧέί‌

ὧέί‌

ρ ίὭὲ‌
 

 
 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʨʘʙʦʪʘ ˉ42: ʌʦʨʤʫʣʳ ʧʨʠʚʝʜʝʥʠʷ. ʈʝʰʝʥʠʝ ʟʘʜʘʯ ʥʘ 

ʬʦʨʤʫʣʳ ʧʨʠʚʝʜʝʥʠʷ 

 
ʎʝʣʴ: ʟʘʢʨʝʧʣʝʥʠʝ ʟʥʘʥʠʡ, ʦʪʨʘʙʦʪʢʘ ʥʘʚʳʢʦʚ ʨʘʙʦʪʳ ʩ ʬʦʨʤʫʣʘʤʠ ʧʨʠʚʝʜʝʥʠʷ. 

ʌʦʨʤʫʣʘʤʠ ʧʨʠʚʝʜʝʥʠʷ ʥʘʟʳʚʘʶʪʩʷ ʬʦʨʤʫʣʳ, ʧʦʟʚʦʣʷʶʱʠʝ 

ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ ʫʛʣʦʚ    ʠ  

ʚʳʨʘʞʘʪʴ ʯʝʨʝʟ ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ ʫʛʣʘ . 

ʄʥʝʤʦʥʠʯʝʩʢʠʝ ʧʨʘʚʠʣʘ: 

1. ɽʩʣʠ ʫʛʦʣ  ʦʪʩʯʠʪʳʚʘʝʪʩʷ ʦʪ ʢʦʥʮʦʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʜʠʘʤʝʪʨʘ 0; Ñ ˊ;Ñ 

2,́ ʪʦ ʥʘʠʤʝʥʦʚʘʥʠʝ ʬʫʥʢʮʠʠ ʥʝ ʤʝʥʷʝʪʩʷ; ʝʩʣʠ ʫʛʦʣ  ʦʪʩʯʠʪʳʚʘʝʪʩʷ ʦʪ 

ʢʦʥʮʦʚ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʜʠʘʤʝʪʨʘ ; , ʪʦ ʥʘʠʤʝʥʦʚʘʥʠʝ ʬʫʥʢʮʠʠ 

ʤʝʥʷʝʪʩʷ ʥʘ ʢʦʬʫʥʢʮʠʶ (sin ʥʘ cos, cos ʥʘ sin, tg ʥʘ ctg ʠ ctg ʥʘ tg). 

2. ɿʥʘʢ ʧʨʘʚʦʡ ʯʘʩʪʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʟʥʘʢʫ ʧʨʠʚʦʜʠʤʦʡ ʬʫʥʢʮʠʠ, ʩʪʦʷʱʝʡ 

ʩʣʝʚʘ. 

ʇʨʠ ʨʝʰʝʥʠʠ ʧʨʠʤʝʨʦʚ ʧʨʠʤʝʥʷʶʪʩʷ ʤʥʝʤʦʥʠʯʝʩʢʠʝ ʧʨʘʚʠʣʘ ʬʦʨʤʫʣ 

ʧʨʠʚʝʜʝʥʠʷ, ʩʚʦʡʩʪʚʘ ʯʝʪʥʦʩʪʠ ʠ ʥʝʯʝʪʥʦʩʪʠ ʠ ʧʝʨʠʦʜʠʯʥʦʩʪʠ 

ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ.  

;0 a° ;
2
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p
° ;ap° ap°

2

3
ap°2
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a
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2

p
° p

2

3
°
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ʉʚʦʡʩʪʚʘ ʯʝʪʥʦʩʪʠ ʠ ʥʝʯʝʪʥʦʩʪʠ: ; ; 

; . 

ʉʚʦʡʩʪʚʘ ʧʝʨʠʦʜʠʯʥʦʩʪʠ:; ; 

; , ʛʜʝ ÍZ. 

ɿʥʘʯʝʥʠʷ ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ ʦʩʥʦʚʥʳʭ ʫʛʣʦʚ 

ʋʛʦʣ 0o
 

0 

30o 

 

45o 

 

60o 

 

90o 

 

120o 

 

135o 

 

150o 

 

180o 

 ́ʌʫʥʢʮʠʷ 

 0 
   

1 
   

0 

 1 
   

0 
  ï  

ï1 

 0 
 

1  ï  ï1 
 

0 

 ï  1 
 

0 
 

ï1  ï 

 

ʇʨʠʤʝʨ 1. ɺʳʯʠʩʣʠʪʝ . 

ʈʝʰʝʥʠʝ: ʧʨʠʤʝʥʷʷ ʩʚʦʡʩʪʚʦ ʧʝʨʠʦʜʠʯʥʦʩʪʠ ʠ ʬʦʨʤʫʣʳ ʧʨʠʚʝʜʝʥʠʷ, 

ʧʦʣʫʯʠʤ: 

 

( ) aa coscos =- ( ) aa sinsin -=-

( ) aa tgtg -=- ( ) aa ctgctg -=-

( ) apka cos2cos =+ ( ) apka sin2sin =+

( ) apka tgtg =+ ( ) apka ctgctg =+ k
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ʇʨʠʤʝʨ 2. ɺʳʯʠʩʣʠʪʝ . 

ʈʝʰʝʥʠʝ: ʚʦʩʧʦʣʴʟʫʝʤʩʷ ʩʚʦʡʩʪʚʦʤ ʥʝʯʝʪʥʦʩʪʠ, ʧʝʨʠʦʜʠʯʥʦʩʪʠ ʠ ʬʦʨʤʫʣʘʤʠ 

ʧʨʠʚʝʜʝʥʠʷ, ʧʦʣʫʯʠʤ: 

 

ʇʨʠʤʝʨ 3. ɺʳʯʠʩʣʠʪʝ  

ʈʝʰʝʥʠʝ: 

= =

 
= =  

ï = = = . 

ʇʨʠʤʝʨ 4. ɼʦʢʘʞʠʪʝ ʪʦʞʜʝʩʪʚʦ  

ʈʝʰʝʥʠʝ: 

. 

ʇʨʠʤʝʨ 5. 

ʋʧʨʦʩʪʠʪʝ ʚʳʨʘʞʝʥʠʝ: ʘ) ; 
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ʈʝʰʝʥʠʝ: ʘ) ʠʩʧʦʣʴʟʫʷ ʬʦʨʤʫʣʳ ʧʨʠʚʝʜʝʥʠʷ, ʧʦʣʫʯʠʤ  

. 

ʙ) 

 

ɿʘʜʘʥʠʷ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʨʝʰʝʥʠʷ 

ˉ1. ʋʧʨʦʩʪʠʪʝ ʚʳʨʘʞʝʥʠʝ. ˉ2. ɺʳʯʠʩʣʠʪʝ. ˉ3.ɼʦʢʘʞʠʪʝ ʪʦʞʜʝʩʪʚʦ. 
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ʇʨʘʢʪʠʯʝʩʢʘʷ ʨʘʙʦʪʘ ˉ14,15,16: ʌʫʥʢʮʠʷ y = sin x, ʝʸ ʩʚʦʡʩʪʚʘ ʠ ʛʨʘʬʠʢ. 
 ʌʫʥʢʮʠʷ y = cos x, ʝʸ ʩʚʦʡʩʪʚʘ ʠ ʛʨʘʬʠʢ.  ʌʫʥʢʮʠʠ y = tg x, y = ctg x, ʠʭ ʩʚʦʡʩʪʚʘ ʠ 

ʛʨʘʬʠʢʠ 
ʎʝʣʴ ʨʘʙʦʪʳ: ʟʘʢʨʝʧʠʪʴ ʟʥʘʥʠʷ ʠ ʫʤʝʥʠʷ ʩʪʫʜʝʥʪʦʚ ʧʦ ʦʩʚʦʝʥʠʶ ʩʚʦʡʩʪʚ 

ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ. 

ʊʝʦʨʠʪʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ: 

 

ʌʫʥʢʮʠʠ y = sin x, y = cos x, y = mf(x), y = f(kx), y = tg x, y = ctg x 

 

ʌʫʥʢʮʠʷ y = sin x 
ɻʨʘʬʠʢʦʤ ʬʫʥʢʮʠʠ ʷʚʣʷʝʪʩʷ ʩʠʥʫʩʦʠʜʘ. 

ʇʦʣʥʫʶ ʥʝʧʦʚʪʦʨʷʶʱʫʶʩʷ ʯʘʩʪʴ ʩʠʥʫʩʦʠʜʳ ʥʘʟʳʚʘʶʪ ʚʦʣʥʦʡ ʩʠʥʫʩʦʠʜʳ. 

ʇʦʣʦʚʠʥʫ ʚʦʣʥʳ ʩʠʥʫʩʦʠʜʳ ʥʘʟʳʚʘʶʪ ʧʦʣʫʚʦʣʥʦʡ ʩʠʥʫʩʦʠʜʳ (ʠʣʠ ʘʨʢʦʡ). 
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ʉʚʦʡʩʪʚʘ ʬʫʥʢʮʠʠ y = sin x: 

 

1) ʆʙʣʘʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʬʫʥʢʮʠʠ ï ʤʥʦʞʝʩʪʚʦ ʜʝʡʩʪʚʠʪʝʣʴʥʳʭ ʯʠʩʝʣ. 

2) ʆʙʣʘʩʪʴ ʟʥʘʯʝʥʠʡ ʬʫʥʢʮʠʠ ï ʦʪʨʝʟʦʢ [ï1; 1] 

3) ʕʪʦ ʥʝʯʝʪʥʘʷ ʬʫʥʢʮʠʷ. 

4) ʕʪʦ ʥʝʧʨʝʨʳʚʥʘʷ ʬʫʥʢʮʠʷ. 

5) ʂʦʦʨʜʠʥʘʪʳ ʪʦʯʝʢ ʧʝʨʝʩʝʯʝʥʠʷ ʛʨʘʬʠʢʘ: 

- ʩ ʦʩʴʶ ʘʙʩʮʠʩʩ: (ˊn; 0), 

- ʩ ʦʩʴʶ ʦʨʜʠʥʘʪ: (0; 0). 

6) ʅʘ ʦʪʨʝʟʢʝ [-ˊ/2; ˊ/2] ʬʫʥʢʮʠʷ ʚʦʟʨʘʩʪʘʝʪ, ʥʘ ʦʪʨʝʟʢʝ [ˊ/2; 3ˊ/2] ï ʫʙʳʚʘʝʪ. 

7) ʅʘ ʧʨʦʤʝʞʫʪʢʘʭ [2ˊn; ˊ + 2ˊn] ʬʫʥʢʮʠʷ ʧʨʠʥʠʤʘʝʪ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʟʥʘʯʝʥʠʷ.  

ʅʘ ʧʨʦʤʝʞʫʪʢʘʭ [-ˊ + 2ˊn; 2ˊn] ʬʫʥʢʮʠʷ ʧʨʠʥʠʤʘʝʪ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʟʥʘʯʝʥʠʷ. 

8) ʇʨʦʤʝʞʫʪʢʠ ʚʦʟʨʘʩʪʘʥʠʷ ʬʫʥʢʮʠʠ: [-ˊ/2 + 2ˊn; ˊ/2 + 2ˊn]. 

ʇʨʦʤʝʞʫʪʢʠ ʫʙʳʚʘʥʠʷ ʬʫʥʢʮʠʠ: [ˊ/2 + 2ˊn; 3ˊ/2 + 2ˊn]. 

9) ʊʦʯʢʠ ʤʠʥʠʤʫʤʘ ʬʫʥʢʮʠʠ: -ˊ/2 + 2ˊn. 

ʊʦʯʢʠ ʤʘʢʩʠʤʫʤʘ ʬʫʥʢʮʠʠ: ˊ/2 + 2ˊn 

10) ʌʫʥʢʮʠʷ ʦʛʨʘʥʠʯʝʥʘ ʩʚʝʨʭʫ ʠ ʩʥʠʟʫ. ʅʘʠʤʝʥʴʰʝʝ ʟʥʘʯʝʥʠʝ ʬʫʥʢʮʠʠ ï1,  

ʥʘʠʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ 1.  

11) ʕʪʦ ʧʝʨʠʦʜʠʯʝʩʢʘʷ ʬʫʥʢʮʠʷ ʩ ʧʝʨʠʦʜʦʤ 2ˊ (ʊ = 2ˊ) 

 

ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ ʛʨʘʬʠʢʘ ʬʫʥʢʮʠʠ y = sin x ʫʜʦʙʥʦ ʧʨʠʤʝʥʷʪʴ ʩʣʝʜʫʶʱʠʝ ʤʘʩʰʪʘʙʳ: 

- ʥʘ ʣʠʩʪʝ ʚ ʢʣʝʪʢʫ ʟʘ ʝʜʠʥʠʮʫ ʦʪʨʝʟʢʘ ʧʨʠʤʝʤ ʜʣʠʥʫ ʚ ʜʚʝ ʢʣʝʪʢʠ. 

- ʥʘ ʦʩʠ x ʦʪʤʝʨʠʤ ʜʣʠʥʫ ˊ. ʇʨʠ ʵʪʦʤ ʜʣʷ ʫʜʦʙʩʪʚʘ 3,14 ʧʨʝʜʩʪʘʚʠʤ ʚ ʚʠʜʝ 3 ï ʪʦ ʝʩʪʴ ʙʝʟ 

ʜʨʦʙʠ. ʊʦʛʜʘ ʥʘ ʣʠʩʪʝ ʚ ʢʣʝʪʢʫ ˊ ʩʦʩʪʘʚʠʪ 6 ʢʣʝʪʦʢ (ʪʨʠʞʜʳ ʧʦ 2 ʢʣʝʪʢʠ). ɸ ʢʘʞʜʘʷ ʢʣʝʪʢʘ 

ʧʦʣʫʯʠʪ ʩʚʦʝ ʟʘʢʦʥʦʤʝʨʥʦʝ ʠʤʷ (ʦʪ ʧʝʨʚʦʡ ʜʦ ʰʝʩʪʦʡ): ˊ/6, ˊ/3, ˊ/2, 2ˊ/3, 5ˊ/6, ˊ. ʕʪʦ 

ʟʥʘʯʝʥʠʷ x. 

- ʥʘ ʦʩʠ y ʦʪʤʝʪʠʤ 1, ʚʢʣʶʯʘʶʱʠʡ ʜʚʝ ʢʣʝʪʢʠ. 

ʉʦʩʪʘʚʠʤ ʪʘʙʣʠʮʫ ʟʥʘʯʝʥʠʡ ʬʫʥʢʮʠʠ, ʧʨʠʤʝʥʷʷ ʥʘʰʠ ʟʥʘʯʝʥʠʷ x: 
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ɼʘʣʝʝ ʩʦʩʪʘʚʠʤ ʛʨʘʬʠʢ. ʇʦʣʫʯʠʪʩʷ ʧʦʣʫʚʦʣʥʘ, ʥʘʠʚʳʩʰʘʷ ʪʦʯʢʘ ʢʦʪʦʨʦʡ (ˊ/2; 1). ʕʪʦ 

ʛʨʘʬʠʢ ʬʫʥʢʮʠʠ y = sin x ʥʘ ʦʪʨʝʟʢʝ [0; ˊ]. ɼʦʙʘʚʠʤ ʢ ʧʦʩʪʨʦʝʥʥʦʤʫ ʛʨʘʬʠʢʫ 

ʩʠʤʤʝʪʨʠʯʥʫʶ ʧʦʣʫʚʦʣʥʫ (ʩʠʤʤʝʪʨʠʯʥʫʶ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʘʯʘʣʘ ʢʦʦʨʜʠʥʘʪ, ʪʦ ʝʩʪʴ ʥʘ 

ʦʪʨʝʟʢʝ -ˊ). ɻʨʝʙʝʥʴ ʵʪʦʡ ʧʦʣʫʚʦʣʥʳ ï ʧʦʜ ʦʩʴʶ x ʩ ʢʦʦʨʜʠʥʘʪʘʤʠ (-1; -1). ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʧʦʣʫʯʠʪʩʷ ʚʦʣʥʘ. ʕʪʦ ʛʨʘʬʠʢ ʬʫʥʢʮʠʠ y = sin x ʥʘ ʦʪʨʝʟʢʝ [-ˊ; ˊ]. 
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ʄʦʞʥʦ ʧʨʦʜʦʣʞʠʪʴ ʚʦʣʥʫ, ʧʦʩʪʨʦʠʚ ʝʝ ʠ ʥʘ ʦʪʨʝʟʢʝ [ˊ; 3ˊ], [ˊ; 5ˊ], [ˊ; 7ˊ] ʠ ʪ.ʜ. ʅʘ ʚʩʝʭ 

ʵʪʠʭ ʦʪʨʝʟʢʘʭ ʛʨʘʬʠʢ ʬʫʥʢʮʠʠ ʙʫʜʝʪ ʚʳʛʣʷʜʝʪʴ ʪʘʢ ʞʝ, ʢʘʢ ʥʘ ʦʪʨʝʟʢʝ [-ˊ; ˊ]. ʇʦʣʫʯʠʪʩʷ 

ʥʝʧʨʝʨʳʚʥʘʷ ʚʦʣʥʠʩʪʘʷ ʣʠʥʠʷ ʩ ʦʜʠʥʘʢʦʚʳʤʠ ʚʦʣʥʘʤʠ. 

 

ʌʫʥʢʮʠʷ y = cos x. 

 

ɻʨʘʬʠʢʦʤ ʬʫʥʢʮʠʠ ʷʚʣʷʝʪʩʷ ʩʠʥʫʩʦʠʜʘ (ʝʝ ʠʥʦʛʜʘ ʥʘʟʳʚʘʶʪ ʢʦʩʠʥʫʩʦʠʜʦʡ). 

 
ʉʚʦʡʩʪʚʘ ʬʫʥʢʮʠʠ y = cos x: 

 

1) ʆʙʣʘʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʬʫʥʢʮʠʠ ï ʤʥʦʞʝʩʪʚʦ ʜʝʡʩʪʚʠʪʝʣʴʥʳʭ ʯʠʩʝʣ. 

2) ʆʙʣʘʩʪʴ ʟʥʘʯʝʥʠʡ ʬʫʥʢʮʠʠ ï ʦʪʨʝʟʦʢ [ï1; 1] 

3) ʕʪʦ ʯʝʪʥʘʷ ʬʫʥʢʮʠʷ. 

4) ʕʪʦ ʥʝʧʨʝʨʳʚʥʘʷ ʬʫʥʢʮʠʷ. 

5) ʂʦʦʨʜʠʥʘʪʳ ʪʦʯʝʢ ʧʝʨʝʩʝʯʝʥʠʷ ʛʨʘʬʠʢʘ: 

- ʩ ʦʩʴʶ ʘʙʩʮʠʩʩ: (ˊ/2 + ˊn; 0), 

- ʩ ʦʩʴʶ ʦʨʜʠʥʘʪ: (0;1). 

6) ʅʘ ʦʪʨʝʟʢʝ [0; ˊ] ʬʫʥʢʮʠʷ ʫʙʳʚʘʝʪ, ʥʘ ʦʪʨʝʟʢʝ [ˊ; 2ˊ] ï ʚʦʟʨʘʩʪʘʝʪ. 

7) ʅʘ ʧʨʦʤʝʞʫʪʢʘʭ [-ˊ/2 + 2ˊn; ˊ/2 + 2ˊn] ʬʫʥʢʮʠʷ ʧʨʠʥʠʤʘʝʪ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʟʥʘʯʝʥʠʷ. 

ʅʘ ʧʨʦʤʝʞʫʪʢʘʭ [ˊ/2 + 2ˊn; 3ˊ/2 + 2ˊn] ʬʫʥʢʮʠʷ ʧʨʠʥʠʤʘʝʪ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʟʥʘʯʝʥʠʷ. 

8) ʇʨʦʤʝʞʫʪʢʠ ʚʦʟʨʘʩʪʘʥʠʷ: [-ˊ + 2ˊn; 2ˊn]. 

ʇʨʦʤʝʞʫʪʢʠ ʫʙʳʚʘʥʠʷ: [2ˊn; ˊ + 2ˊn]; 

9) ʊʦʯʢʠ ʤʠʥʠʤʫʤʘ ʬʫʥʢʮʠʠ: ˊ + 2ˊn. 

ʊʦʯʢʠ ʤʘʢʩʠʤʫʤʘ ʬʫʥʢʮʠʠ: 2ˊn. 

10) ʌʫʥʢʮʠʷ ʦʛʨʘʥʠʯʝʥʘ ʩʚʝʨʭʫ ʠ ʩʥʠʟʫ. ʅʘʠʤʝʥʴʰʝʝ ʟʥʘʯʝʥʠʝ ʬʫʥʢʮʠʠ ï1,  

ʥʘʠʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ 1.  

11) ʕʪʦ ʧʝʨʠʦʜʠʯʝʩʢʘʷ ʬʫʥʢʮʠʷ ʩ ʧʝʨʠʦʜʦʤ 2ˊ (ʊ = 2ˊ) 

 

ʌʫʥʢʮʠʷ y = mf(x). 
ɺʦʟʴʤʝʤ ʧʨʝʜʳʜʫʱʫʶ ʬʫʥʢʮʠʶ y = cos x. ʂʘʢ ʚʳ ʫʞʝ ʟʥʘʝʪʝ, ʝʝ ʛʨʘʬʠʢʦʤ ʷʚʣʷʝʪʩʷ 

ʩʠʥʫʩʦʠʜʘ. ɽʩʣʠ ʤʳ ʫʤʥʦʞʠʤ ʢʦʩʠʥʫʩ ʵʪʦʡ ʬʫʥʢʮʠʠ ʥʘ ʦʧʨʝʜʝʣʝʥʥʦʝ ʯʠʩʣʦ m, ʪʦ ʚʦʣʥʘ 

ʨʘʩʪʷʥʝʪʩʷ ʦʪ ʦʩʠ x (ʣʠʙʦ ʩʦʞʤʝʪʩʷ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʝʣʠʯʠʥʳ m). 

ʕʪʘ ʥʦʚʘʷ ʚʦʣʥʘ ʠ ʙʫʜʝʪ ʛʨʘʬʠʢʦʤ ʬʫʥʢʮʠʠ y = mf(x), ʛʜʝ m ï ʣʶʙʦʝ ʜʝʡʩʪʚʠʪʝʣʴʥʦʝ 

ʯʠʩʣʦ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʬʫʥʢʮʠʷ y = mf(x) ï ʵʪʦ ʧʨʠʚʳʯʥʘʷ ʥʘʤ ʬʫʥʢʮʠʷ y = f(x), ʫʤʥʦʞʝʥʥʘʷ ʥʘ 

m. 

ɽʩʣʠ m < 1, ʪʦ ʩʠʥʫʩʦʠʜʘ ʩʞʠʤʘʝʪʩʷ ʢ ʦʩʠ x ʥʘ ʢʦʵʬʬʠʮʠʝʥʪ m. ɽʩʣʠ m > 1, ʪʦ 

ʩʠʥʫʩʦʠʜʘ ʨʘʩʪʷʛʠʚʘʝʪʩʷ ʦʪ ʦʩʠ x ʥʘ ʢʦʵʬʬʠʮʠʝʥʪ m. 
ɺʳʧʦʣʥʷʷ ʨʘʩʪʷʞʝʥʠʝ ʠʣʠ ʩʞʘʪʠʝ, ʤʦʞʥʦ ʩʥʘʯʘʣʘ ʧʦʩʪʨʦʠʪʴ ʣʠʰʴ ʦʜʥʫ ʧʦʣʫʚʦʣʥʫ 

ʩʠʥʫʩʦʠʜʳ, ʘ ʟʘʪʝʤ ʫʞʝ ʜʦʩʪʨʦʠʪʴ ʚʝʩʴ ʛʨʘʬʠʢ. 

ʌʫʥʢʮʠʷ y = f(kx). 
ɽʩʣʠ ʬʫʥʢʮʠʷ y = mf(x) ʧʨʠʚʦʜʠʪ ʢ ʨʘʩʪʷʞʝʥʠʶ ʩʠʥʫʩʦʠʜʳ ʦʪ ʦʩʠ x ʣʠʙʦ ʩʞʘʪʠʶ ʢ ʦʩʠ x, 

ʪʦ ʬʫʥʢʮʠʷ y = f(kx) ʧʨʠʚʦʜʠʪ ʢ ʨʘʩʪʷʞʝʥʠʶ ʦʪ ʦʩʠ y ʣʠʙʦ ʩʞʘʪʠʶ ʢ ʦʩʠ y. 

ʇʨʠʯʝʤ k ï ʣʶʙʦʝ ʜʝʡʩʪʚʠʪʝʣʴʥʦʝ ʯʠʩʣʦ. 
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ʇʨʠ 0 < k < 1 ʩʠʥʫʩʦʠʜʘ ʨʘʩʪʷʛʠʚʘʝʪʩʷ ʦʪ ʦʩʠ y ʥʘ ʢʦʵʬʬʠʮʠʝʥʪ k. ɽʩʣʠ k > 1, ʪʦ 

ʩʠʥʫʩʦʠʜʘ ʩʞʠʤʘʝʪʩʷ ʢ ʦʩʠ y ʥʘ ʢʦʵʬʬʠʮʠʝʥʪ k. 
ʉʦʩʪʘʚʣʷʷ ʛʨʘʬʠʢ ʵʪʦʡ ʬʫʥʢʮʠʠ, ʤʦʞʥʦ ʩʥʘʯʘʣʘ ʧʦʩʪʨʦʠʪʴ ʦʜʥʫ ʧʦʣʫʚʦʣʥʫ ʩʠʥʫʩʦʠʜʳ, ʘ 

ʧʦ ʥʝʡ ʜʦʩʪʨʦʠʪʴ ʟʘʪʝʤ ʚʝʩʴ ʛʨʘʬʠʢ. 

 

ʌʫʥʢʮʠʷ y = tg x. 

 

ɻʨʘʬʠʢʦʤ ʬʫʥʢʮʠʠ y = tg x ʷʚʣʷʝʪʩʷ ʪʘʥʛʝʥʩʦʠʜʘ. 

ɼʦʩʪʘʪʦʯʥʦ ʧʦʩʪʨʦʠʪʴ ʯʘʩʪʴ ʛʨʘʬʠʢʘ ʥʘ ʧʨʦʤʝʞʫʪʢʝ ʦʪ 0 ʜʦ ˊ/2, ʘ ʟʘʪʝʤ ʤʦʞʥʦ 

ʩʠʤʤʝʪʨʠʯʥʦ ʧʨʦʜʦʣʞʠʪʴ ʝʝ ʥʘ ʧʨʦʤʝʞʫʪʢʝ ʦʪ 0 ʜʦ 3ˊ/2. 

 
ʉʚʦʡʩʪʚʘ ʬʫʥʢʮʠʠ y = tg x: 

 

1) ʆʙʣʘʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʬʫʥʢʮʠʠ ï ʤʥʦʞʝʩʪʚʦ ʚʩʝʭ ʜʝʡʩʪʚʠʪʝʣʴʥʳʭ ʯʠʩʝʣ, ʢʨʦʤʝ ʯʠʩʝʣ 

ʚʠʜʘ 

x = ˊ/2 + ˊk, ʛʜʝ k ï ʣʶʙʦʝ ʮʝʣʦʝ ʯʠʩʣʦ. 

ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʥʘ ʛʨʘʬʠʢʝ ʬʫʥʢʮʠʠ ʥʝʪ ʪʦʯʢʠ, ʧʨʠʥʘʜʣʝʞʘʱʝʡ ʧʨʷʤʦʡ x = ˊ/2,  

ʣʠʙʦ ʧʨʷʤʦʡ x = 3ˊ/2, ʣʠʙʦ ʧʨʷʤʦʡ x = 5ˊ/2, ʣʠʙʦ ʧʨʷʤʦʡ x = ḯ /2 ʠ ʪ.ʜ. 

2) ʆʙʣʘʩʪʴ ʟʥʘʯʝʥʠʡ ʬʫʥʢʮʠʠ (ïÐ; +Ð) 

3) ʕʪʦ ʥʝʯʝʪʥʘʷ ʬʫʥʢʮʠʷ. 

4) ʕʪʦ ʥʝʧʨʝʨʳʚʥʘʷ ʬʫʥʢʮʠʷ ʥʘ ʠʥʪʝʨʚʘʣʝ (ḯ/2; ˊ/2). 

5) ʕʪʦ ʧʝʨʠʦʜʠʯʝʩʢʘʷ ʬʫʥʢʮʠʷ ʩ ʦʩʥʦʚʥʳʤ ʧʝʨʠʦʜʦʤ ˊ (ʊ = ˊ) 

6) ʌʫʥʢʮʠʷ ʚʦʟʨʘʩʪʘʝʪ ʥʘ ʠʥʪʝʨʚʘʣʝ (ḯ /2; ˊ/2). 

7) ʌʫʥʢʮʠʷ ʥʝ ʦʛʨʘʥʠʯʝʥʘ ʥʠ ʩʚʝʨʭʫ, ʥʠ ʩʥʠʟʫ. ʅʝ ʠʤʝʝʪ ʥʠ ʥʘʠʤʝʥʴʰʝʛʦ, ʥʠ 

ʥʘʠʙʦʣʴʰʝʛʦ ʟʥʘʯʝʥʠʡ. 

 

ʌʫʥʢʮʠʷ y = ctg x 

 

ɻʨʘʬʠʢʦʤ ʬʫʥʢʮʠʠ y = ctg x ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʪʘʥʛʝʥʩʦʠʜʘ (ʝʝ ʠʥʦʛʜʘ ʥʘʟʳʚʘʶʪ 

ʢʦʪʘʥʛʝʥʩʦʠʜʦʡ). 
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ʉʚʦʡʩʪʚʘ ʬʫʥʢʮʠʠ y = ctg x: 

 

1) ʆʙʣʘʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʬʫʥʢʮʠʠ ï ʤʥʦʞʝʩʪʚʦ ʚʩʝʭ ʜʝʡʩʪʚʠʪʝʣʴʥʳʭ ʯʠʩʝʣ, ʢʨʦʤʝ ʯʠʩʝʣ 

ʚʠʜʘ 

x = ˊk, ʛʜʝ k ï ʣʶʙʦʝ ʮʝʣʦʝ ʯʠʩʣʦ. 

2) ʆʙʣʘʩʪʴ ʟʥʘʯʝʥʠʡ ʬʫʥʢʮʠʠ (ïÐ; +Ð) 

3) ʕʪʦ ʥʝʯʝʪʥʘʷ ʬʫʥʢʮʠʷ. 

4) ʕʪʦ ʥʝʧʨʝʨʳʚʥʘʷ ʬʫʥʢʮʠʷ. 

5) ʕʪʦ ʧʝʨʠʦʜʠʯʝʩʢʘʷ ʬʫʥʢʮʠʷ ʩ ʦʩʥʦʚʥʳʤ ʧʝʨʠʦʜʦʤ ˊ (ʊ = ˊ) 

6) ʌʫʥʢʮʠʷ ʫʙʳʚʘʝʪ ʚ ʧʨʦʤʝʞʫʪʢʝ (ˊk; ˊ + ˊk), ʛʜʝ k ï ʣʶʙʦʝ ʮʝʣʦʝ ʯʠʩʣʦ. 

7) ʌʫʥʢʮʠʷ ʥʝ ʦʛʨʘʥʠʯʝʥʘ ʥʠ ʩʚʝʨʭʫ, ʥʠ ʩʥʠʟʫ. ʅʝ ʠʤʝʝʪ ʥʠ ʥʘʠʤʝʥʴʰʝʛʦ, ʥʠ 

ʥʘʠʙʦʣʴʰʝʛʦ ʟʥʘʯʝʥʠʡ. 

 

ʊʝʢʩʪ ʟʘʜʘʥʠʷ: 

 

                                              ʄʥʦʞʝʩʪʚʦ ʟʥʘʯʝʥʠʡ                                                   

ɸ1 ʆʧʨʝʜʝʣʠʪʝ ʤʥʦʞʝʩʪʚʦ ʟʥʘʯʝʥʠʡ ʬʫʥʢʮʠʠ: 

5cos 2y x= - 
1) [ ]2;5- ; 2) [ ]7;3- ; 3) [ ]2;5 ; 4) [ ]2;7   

ɸ2 ʅʘʡʜʠʪʝ ʩʫʤʤʫ ʮʝʣʳʭ ʟʥʘʯʝʥʠʡ ʬʫʥʢʮʠʠ 
24 3siny x= -  

1) 10; 2) 6; 3) 15; 4) 9   

ɸ3 ʋʢʘʞʠʪʝ ʥʘʠʙʦʣʴʰʝʝ ʮʝʣʦʝ ʟʥʘʯʝʥʠʝ ʬʫʥʢʮʠʠ  

21sin 2cos 3y x x= + - 

1) 3;  2) 9;  3) 2;  4) 8   

ɸ4 ʆʧʨʝʜʝʣʠʪʝ ʤʥʦʞʝʩʪʚʦ ʟʥʘʯʝʥʠʡ ʬʫʥʢʮʠʠ: 

4cos 1y x= + 
1) [ ]1;4 ; 2) [ ]3;5 ; 3) [ ]3;5- ; 4) [ ]0;2   

ɸ5 ʅʘʡʜʠʪʝ ʩʫʤʤʫ ʮʝʣʳʭ ʟʥʘʯʝʥʠʡ ʬʫʥʢʮʠʠ 
22sin 6y x= - 

1) 10;-  2) 15;-  3) 5;-  4) 22-   

ɸ6 ʋʢʘʞʠʪʝ ʥʘʠʤʝʥʴʰʝʝ ʮʝʣʦʝ ʟʥʘʯʝʥʠʝ ʬʫʥʢʮʠʠ  

5 sin 2cos 1y x x= - + 

1) 3;  2) 1;-  3) 2;  4) 2-   

ɸ7 ʆʧʨʝʜʝʣʠʪʝ ʤʥʦʞʝʩʪʚʦ ʟʥʘʯʝʥʠʡ ʬʫʥʢʮʠʠ: 

7cos 1y x= + 
1) [ ]1;7 ; 2) [ ]5;9- ; 3) [ ]7;7- ; 4) [ ]6;8-   
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ɸ8 ʅʘʡʜʠʪʝ ʩʫʤʤʫ ʮʝʣʳʭ ʟʥʘʯʝʥʠʡ ʬʫʥʢʮʠʠ 
22 5siny x= -  

1) 5;  2) 3;-  3) 5;-  4) 2   

ɸ9 ʋʢʘʞʠʪʝ ʥʘʠʙʦʣʴʰʝʝ ʮʝʣʦʝ ʟʥʘʯʝʥʠʝ ʬʫʥʢʮʠʠ  

sin 3 cos 4y x x= + - 

1) 4;-  2) 2;-  3) 2;  4) 8   

ɸ10 ʆʧʨʝʜʝʣʠʪʝ ʤʥʦʞʝʩʪʚʦ ʟʥʘʯʝʥʠʡ ʬʫʥʢʮʠʠ: 

2cos 4y x= - 
1) [ ]1;4 ; 2) [ ]4; 2- - ; 3) [ ]6; 2- - ; 4) [ ]0;4   

ɸ11 ʅʘʡʜʠʪʝ ʩʫʤʤʫ ʮʝʣʳʭ ʟʥʘʯʝʥʠʡ ʬʫʥʢʮʠʠ 
24sin 3y x= - 

1) 1; 2) 5;-  3) 6;-  4) 1-   

ɸ12 ʋʢʘʞʠʪʝ ʥʘʠʤʝʥʴʰʝʝ ʮʝʣʦʝ ʟʥʘʯʝʥʠʝ ʬʫʥʢʮʠʠ  

6sin 8cos 4y x x= - + 

1) 6;-  2) 14;-  3) 2;  4) 4   

 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʨʘʙʦʪʘ ˉ17: 

ʇʨʝʦʙʨʘʟʦʚʘʥʠʷ ʛʨʘʬʠʢʦʚ ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ 
ʎʝʣʴ: ʠʩʧʦʣʴʟʫʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʛʨʘʬʠʢʦʚ ʬʫʥʢʮʠʠ, ʧʦʩʪʨʦʠʪʴ ʟʘʜʘʥʥʫʶ ʬʫʥʢʮʠʶ. 
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ʇʨʘʢʪʠʯʝʩʢʘʷ ʨʘʙʦʪʘ ˉ18: 

ʆʙʨʘʪʥʳʝ ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ. ʀʭ ʩʚʦʡʩʪʚʘ ʠ ʛʨʘʬʠʢʠ 
ʎʝʣɹ:  

¶ ʟʘʢʨʝʧʣʝʥʠʝ  ʢʣʶʯʝʚʳʭ ʧʦʥʷʪʠʡ: 

     ʘʨʢʩʠʥʫʩʘ, ʘʨʢʢʦʩʠʥʫʩʘ, ʘʨʢʪʘʥʛʝʥʩʘ ʠ ʘʨʢʢʦʪʘʥʛʝʥʩʘ ʯʠʩʣʦʚʦʛʦ ʘʨʛʫʤʝʥʪʘ; 

¶ ʚʳʨʘʙʦʪʢʘ  ʧʨʘʢʪʠʯʝʩʢʠʭ ʥʘʚʳʢʦʚ: 

     ʚ ʚʳʯʠʩʣʝʥʠʠ ʦʙʨʘʪʥʳʭ ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ; 

      ʚ ʨʝʰʝʥʠʠ ʧʨʦʩʪʝʡʰʠʭ ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʠʭ ʫʨʘʚʥʝʥʠʡ; 

 

ɸʢʪʫʘʣʠʟʘʮʠʷ ʦʧʦʨʥʳʭ ʟʥʘʥʠʡ 

 

1. ʏʪʦ ʥʘʟʳʚʘʝʪʩʷ arcsin a?   arʩcos a?     arctg a?  arcctg a? 

2. ʂʘʢʠʝ ʟʥʘʯʝʥʠʷ ʤʦʛʫʪ ʧʨʠʥʠʤʘʪʴ   x ʠ y   ʜʣʷ ʬʫʥʢʮʠʡ:           

xy arcsin=              xy arccos=  

arctgxy=                arcctgxy=  

3. ʂʘʢ ʚʳʯʠʩʣʠʪʴ arcsin ʠ arctg ʦʪ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʘʨʛʫʤʝʥʪʘ? 

4. ʂʘʢ ʚʳʯʠʩʣʠʪʴ arʩcos  ʠ arcctg ʦʪ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʘʨʛʫʤʝʥʪʘ? 

 

ɿʘʜʘʥʠʷ ʜʣʷ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʘʙʦʪʳ 

 

1.ɺʳʯʠʩʣʠʪʝ: 

ʘ) arcsin a, ʝʩʣʠ 
2

1
=a ; 1;0; 

2

2
- ; -1 

ʚ) arʩcos a, ʝʩʣʠ 
2

1
=a ; 1;0; 

2

2
- ; -1 

 

ʙ) arctg a , ʝʩʣʠ ;3;1;0=a
3

3
- ; -1 

ʛ) arcctg a , ʝʩʣʠ ;3;1;0=a 1;
3

3
--  

 

 

2.ʅʘʡʜʠʪʝ ʟʥʘʯʝʥʠʝ ʢʘʞʜʦʛʦ ʚʳʨʘʞʝʥʠʷ: 

ʘ) ö
÷

õ
æ
ç

å
--+

ö
ö

÷

õ

æ
æ

ç

å
-

2

1
arccos05

2

3
arcsin3 arctg  

ʙ) ( )
ö
ö

÷

õ

æ
æ

ç

å
+-

2

2
arcsin23sin arcctg  

ʚ) 
ö
ö

÷

õ

æ
æ

ç

å
+
ö
ö

÷

õ

æ
æ

ç

å
-

3

3

2

3
arccos arctgtg  

ʛ) ö
÷

õ
æ
ç

å

2

1
arcsin3tg  

ʜ) ö
ö

÷

õ

æ
æ

ç

å

2

3
arccossin  

ʝ) 
ö
ö

÷

õ

æ
æ

ç

å

ö
ö

÷

õ

æ
æ

ç

å
-

2

2
arcsinctg                        ʞ) 

ö
ö

÷

õ

æ
æ

ç

å

ö
ö

÷

õ

æ
æ

ç

å
-

2

3
arccosctg  
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ɿʘʜʘʥʠʝ 3. ʇʦʩʪʨʦʡʪʝ ʛʨʘʬʠʢʠ ʩ ʧʦʤʦʱʴʶ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ. 

 
 

 

 

 



106 

 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʨʘʙʦʪʘ ˉ19:  
ʋʨʘʚʥʝʥʠʝ cos ʭ = a. ʋʨʘʚʥʝʥʠʝ sin x = a. ʋʨʘʚʥʝʥʠʝ tg x = a, ʩtg x = a. 

ʈʝʰʝʥʠʝ ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʠʭ ʫʨʘʚʥʝʥʠʡ ʦʩʥʦʚʥʳʭ ʪʠʧʦʚ: ʧʨʦʩʪʝʡʰʠʝ 

ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʠʝ ʫʨʘʚʥʝʥʠʷ, ʩʚʦʜʷʱʠʝʩʷ ʢ ʢʚʘʜʨʘʪʥʳʤ, ʨʝʰʘʝʤʳʝ 

ʨʘʟʣʦʞʝʥʠʝʤ ʥʘ ʤʥʦʞʠʪʝʣʠ, ʦʜʥʦʨʦʜʥʳʝ. 
ʎʝʣʴ: : ʥʘʫʯʠʪʴʩʷ ʨʝʰʘʪʴ ʧʨʦʩʪʝʡʰʠʝ ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʠʝ ʫʨʘʚʥʝʥʠʷ ʠ ʥʝʨʘʚʝʥʩʪʚʘ. 

 

ɸʢʪʫʘʣʠʟʘʮʠʷ ʦʧʦʨʥʳʭ ʟʥʘʥʠʡ 

 

¶ ʂʘʢʠʝ ʫʨʘʚʥʝʥʠʷ ʥʘʟʳʚʘʶʪʩʷ ʧʨʦʩʪʝʡʰʠʤʠ ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʠʤʠ? 

¶ ʂʘʢʠʝ ʟʥʘʯʝʥʠʷ ʤʦʞʝʪ ʧʨʠʥʠʤʘʪʴ ʯʠʩʣʦ a  ʚ ʫʨʘʚʥʝʥʠʷʭ sin x=a  ʠ cosx = a? 

¶ ʂʘʢʠʝ ʟʥʘʯʝʥʠʷ ʤʦʞʝʪ ʧʨʠʥʠʤʘʪʴ ʯʠʩʣʦ a  ʚ ʫʨʘʚʥʝʥʠʷʭ tgx=a  ʠ  ctgx=a?  

¶ ʂʘʢʠʝ ʩʣʫʯʘʠ ʚ ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʠʭ ʫʨʘʚʥʝʥʠʷʭ ʥʘʟʳʚʘʶʪʩʷ ʯʘʩʪʥʳʤʠ? 

      ʉʢʦʣʴʢʦ ʨʝʰʝʥʠʡ ʠʤʝʝʪ ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʦʝ ʫʨʘʚʥʝʥʠʝ? 

¶ ʆʩʥʦʚʥʳʝ ʪʠʧʳ ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʠʭ ʫʨʘʚʥʝʥʠʡ. 

¶ ɸʣʛʦʨʠʪʤ ʨʝʰʝʥʠʷ ʫʨʘʚʥʝʥʠʡ, ʩʚʦʜʷʱʠʭʩʷ ʢ ʢʚʘʜʨʘʪʥʳʤ. 

¶ ʂʘʢʠʝ ʫʨʘʚʥʝʥʠʷ ʥʘʟʳʚʘʶʪʩʷ ʦʜʥʦʨʦʜʥʳʤʠ? ɸʣʛʦʨʠʪʤ ʨʝʰʝʥʠʷ ʦʜʥʦʨʦʜʥʳʭ 
ʫʨʘʚʥʝʥʠʡ. 

 
 

ɿʘʜʘʥʠʷ ʜʣʷ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʘʙʦʪʳ 

 

1.ʈʝʰʠʪʝ ʧʨʦʩʪʝʡʰʠʝ ʫʨʘʚʥʝʥʠʷ: 

ʘ) 12sin -=x ;                ʛ) 
2

2

3

1
cos -=x ; 

ʙ) 0
3

cos =ö
÷

õ
æ
ç

å
+
p

x ;        ʜ) ( )3
4

-=ö
÷

õ
æ
ç

å
+
p

xtg ;  

ʚ) 0
6

2 =ö
÷

õ
æ
ç

å
-
p

xctg ;      ʝ) 
2

2
3sin =x  

 

2.ʈʝʰʠʪʴ ʫʨʘʚʥʝʥʠʷ: 

ʘ) 01sin5sin6 2 =+- xx  

ʙ) 0cos16sin1611 22 =+- xx  



107 

 

ʚ) 0cossin =- xx  

ʛ) 0sincossin3cos2 22 =+- xxxx  

ʜ) 0cos3cos =- xx  

ʝ) 0cos2sin =- xx  
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ʇʨʘʢʪʠʯʝʩʢʘʷ ʨʘʙʦʪʘ ˉ20:  
ʇʨʦʩʪʝʡʰʠʝ ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʠʝ ʥʝʨʘʚʝʥʩʪʚʘ 

ʎʝʣʴ: ʆʪʨʘʙʦʪʘʪʴ ʥʘʚʳʢʠ ʠ ʫʤʝʥʠʷ ʚ ʨʝʰʝʥʠʠ ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʠʭ ʥʝʨʘʚʝʥʩʪʚ 

 

1. ʈʝʰʝʥʠʝ ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʠʭ ʥʝʨʘʚʝʥʩʪʚ 

ɿʘʜʘʯʘ 1. 

ʈʝʰʠʪʴ ʥʝʨʘʚʝʥʩʪʚʦ cos x > 1/2. 
ʈʝʰʝʥʠʝ. 

ʇʦ ʦʧʨʝʜʝʣʝʥʠʶ ʢʦʩʠʥʫʩʘ cos x ï ʵʪʦ ʘʙʩʮʠʩʩʘ ʪʦʯʢʠ ʝʜʠʥʠʯʥʦʡ ʦʢʨʫʞʥʦʩʪʠ. ʏʪʦʙʳ 

ʨʝʰʠʪʴ ʥʝʨʘʚʝʥʩʪʚʦ cos x > 1/2, ʥʫʞʥʦ ʚʳʷʩʥʠʪʴ, ʢʘʢʠʝ ʪʦʯʢʠ ʝʜʠʥʠʯʥʦʡ ʦʢʨʫʞʥʦʩʪʠ 

ʠʤʝʶʪ ʘʙʩʮʠʩʩʫ, ʙʦʣʴʰʫʶ 1/2. 

ɸʙʩʮʠʩʩʫ, ʨʘʚʥʫʶ 1/2, ʠʤʝʶʪ ʜʚʝ ʪʦʯʢʠ ʝʜʠʥʠʯʥʦʡ ʦʢʨʫʞʥʦʩʪʠ ʄ1 ʠ ʄ2. 

ʊʦʯʢʘ ʄ1 ʧʦʣʫʯʘʝʪʩʷ ʧʦʚʦʨʦʪʦʤ ʪʦʯʢʠ ʈ (0; 1) ʥʘ ʫʛʦʣ -ˊ/3, ʘ ʪʘʢʞʝ ʥʘ ʫʛʣʳ -ˊ/3 + 2ˊn, ʛʜʝ 

n = +/-1, +/-2, é; ʪʦʯʢʘ ʄ2 ï ʧʦʚʦʨʦʪʦʤ ʥʘ ʫʛʦʣ ˊ/3, ʘ ʪʘʢʞʝ ʥʘ ʫʛʣʳ ˊ/3 + 2ˊn, ʛʜʝ n = +/-1, 

+/-2, é 

ɸʙʩʮʠʩʩʫ, ʙʦʣʴʰʫʶ 1/2, ʠʤʝʶʪ ʚʩʝ ʪʦʯʢʠ ʄ ʜʫʛʠ ʝʜʠʥʠʯʥʦʡ ʦʢʨʫʞʥʦʩʪʠ, ʣʝʞʘʱʠʝ ʧʨʘʚʝʝ 

ʧʨʷʤʦʡ ʄ1ʄ2. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʰʝʥʠʷʤʠ ʥʝʨʘʚʝʥʩʪʚʘ  cos x > 1/2 ʷʚʣʷʶʪʩʷ ʚʩʝ ʯʠʩʣʘ ʭ ʠʟ 

ʧʨʦʤʝʞʫʪʢʘ -ˊ/3 < ʭ < ˊ/3. 

ʆʪʚʝʪ. ɺʩʝ ʨʝʰʝʥʠʷ ʜʘʥʥʦʛʦ ʥʝʨʘʚʝʥʩʪʚʘ ï ʤʥʦʞʝʩʪʚʦ ʠʥʪʝʨʚʘʣʦʚ ˊ/3 + 2ˊn < ʭ < ˊ/3 

+ 2ˊn, n ú Z. 

 

ɿʘʜʘʯʘ 2. 
ʈʝʰʠʪʴ ʥʝʨʘʚʝʥʩʪʚʦ cos x Ò 1/2. 

ʈʝʰʝʥʠʝ. 
ɸʙʩʮʠʩʩʫ, ʥʝ ʙʦʣʴʰʫʶ 1/2, ʠʤʝʶʪ ʚʩʝ ʪʦʯʢʠ ʜʫʛʠ ʄ1ʄʄ2 ʝʜʠʥʠʯʥʦʡ ʦʢʨʫʞʥʦʩʪʠ. 

ʇʦʵʪʦʤʫ ʨʝʰʝʥʠʷʤʠ ʥʝʨʘʚʝʥʩʪʚʘ cos x Ò 1/2 ʷʚʣʷʶʪʩʷ ʯʠʩʣʘ ʭ, ʢʦʪʦʨʳʝ ʧʨʠʥʘʜʣʝʞʘʪ 

ʧʨʦʤʝʞʫʪʢʫ ˊ/3 Ò ʭ Ò 5ˊ/3. 

ʆʪʚʝʪ. ɺʩʝ ʨʝʰʝʥʠʷ ʜʘʥʥʦʛʦ ʥʝʨʘʚʝʥʩʪʚʘ ï ʤʥʦʞʝʩʪʚʦ ʦʪʨʝʟʢʦʚ ˊ/3 + 2ˊn Ò ʭ Ò 5ˊ/3 

+ 2ˊn, n ú Z. 

ɿʘʜʘʯʘ 3. 
ʈʝʰʠʪʴ ʥʝʨʘʚʝʥʩʪʚʦ sin x Ó -1/2.  

ʈʝʰʝʥʠʝ. 
ʆʨʜʠʥʘʪʫ, ʥʝ ʤʝʥʴʰʫʶ -1/2, ʠʤʝʶʪ ʚʩʝ ʪʦʯʢʠ ʜʫʛʠ ʄ1ʄʄ2  ʝʜʠʥʠʯʥʦʡ ʦʢʨʫʞʥʦʩʪʠ. 

ʇʦʵʪʦʤʫ ʨʝʰʝʥʠʷʤʠ ʥʝʨʘʚʝʥʩʪʚʘ sin x Ó -1/2 ʷʚʣʷʶʪʩʷ ʯʠʩʣʘ ʭ, ʧʨʠʥʘʜʣʝʞʘʱʠʝ 

ʧʨʦʤʝʞʫʪʢʫ -ˊ/6 Ò ʭ Ò 7ˊ/6. ɺʩʝ ʨʝʰʝʥʠʷ ʜʘʥʥʦʛʦ ʥʝʨʘʚʝʥʩʪʚʘ ï ʤʥʦʞʝʩʪʚʦ ʦʪʨʝʟʢʦʚ -ˊ/6 + 

2ˊn Ò ʭ Ò 7ˊ/6 + 2ˊn, n ú Z. 

ʆʪʤʝʪʠʤ, ʯʪʦ ʚʩʝ ʪʦʯʢʠ ʦʢʨʫʞʥʦʩʪʠ, ʣʝʞʘʱʠʝ ʥʠʞʝ ʧʨʷʤʦʡ ʄ1ʄ2, ʠʤʝʶʪ ʦʨʜʠʥʘʪʫ, 

ʤʝʥʴʰʫʶ -1/2. ʇʦʵʪʦʤʫ ʚʩʝ ʯʠʩʣʘ ʭ ú (-5ˊ/6; -ˊ/6) ʷʚʣʷʶʪʩʷ ʨʝʰʝʥʠʷʤʠ ʥʝʨʘʚʝʥʩʪʚʘ sin x < 

-1/2. 

ʆʪʚʝʪ. ɺʩʝ ʨʝʰʝʥʠʷ ʵʪʦʛʦ ʥʝʨʘʚʝʥʩʪʚʘ ï ʠʥʪʝʨʚʘʣʳ (-5ˊ/6 + 2ń; -ˊ/6 + 2ˊn), n ú Z. 

 

ɿʘʜʘʯʘ 4. 
ʈʝʰʠʪʴ ʥʝʨʘʚʝʥʩʪʚʦ cos (x/4 ï 1) Ò -(ã2/2). 

ʈʝʰʝʥʠʝ. 
ʆʙʦʟʥʘʯʠʤ x/4 ï 1 = ʫ. ʈʝʰʘʷ ʥʝʨʘʚʝʥʩʪʚʦ cos ʫ Ò -(ã2/2), ʥʘʭʦʜʠʤ  

3ˊ/4 + 2ˊn Ò ʫ Ò 5ˊ/4 + 2ˊn, n ú Z. 

ɿʘʤʝʥʷʷ ʫ = x/4 ï 1, ʧʦʣʫʯʘʝʤ 3ˊ/4 + 2ˊn Ò x/4 ï 1 Ò 5ˊ/4 + 2ˊn, ʦʪʢʫʜʘ  

1 + 3ˊ/4 + 2ˊn Ò x/4 Ò 1 + 5ˊ/4 + 2ˊn, 4 + 3ˊ + 8 ˊn Ò ʭ Ò 4 + 5ˊ + 8 ˊn, n ú Z. 

ʆʪʚʝʪ. 4 + 3 ́+ 8 ˊn Ò ʭ Ò 4 + 5 ́+ 8 ˊn, n ú Z. 
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1. ʈʝʰʠʪʝ ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʠʝ ʥʝʨʘʚʝʥʩʪʚʘ 

1)  
7) ctg2x - ctgx - 2 Ò 0; 

2)  8)  

3)  9)  

4) -2 Ò tgx < 1; 10) 4sinxcosx(cos2x - sin2x) < sin6x; 

5) 2sin2x - 5sinx + 2 > 0;         11) sinxsin3x Ó sin5xsin7x; 

6)  
12) sinx + sin2x + sin3x > 0. 

 

 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʨʘʙʦʪʘ ˉ 21: 
ʌʦʨʤʫʣʳ ʩʠʥʫʩʘ ʩʫʤʤʳ ʠ ʨʘʟʥʦʩʪʠ, ʢʦʩʠʥʫʩʘ ʩʫʤʤʳ ʠ ʨʘʟʥʦʩʪʠ 

 
ʎʝʣʴ: ʦʪʨʘʙʦʪʢʘ ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ ʨʝʰʝʥʠʷ ʫʧʨʘʞʥʝʥʠʡ ʥʘ ʧʨʠʤʝʥʝʥʠʝ ʬʦʨʤʫʣ. 

 

ʌʦʨʤʫʣʳ 

 
 

ɺʘʨʠʘʥʪ 1 

1. ɺʳʯʠʩʣʠʪʴ: 

 

1)  

 

https://www.yaklass.ru/p/algebra/10-klass/formuly-preobrazovaniia-trigonometricheskikh-vyrazhenii-9146/formuly-sinusa-summy-i-raznosti-kosinusa-summy-i-raznosti-9136
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2)  

 

2. ɺʳʯʠʩʣʠʪʝ ʪʦʯʥʦʝ ʟʥʘʯʝʥʠʝ ʨʘʟʥʦʩʪʠ ʩʠʥʫʩʦʚ 165 ʠ 75 ʛʨʘʜʫʩʦʚ. 

 

3. ɼʦʢʘʟʘʪʴ ʪʦʞʜʝʩʪʚʦ: 
ίὭὲ‌ίὭὲσ‌

ὧέί‌ὧέίσ‌
ὸὫς‌ 

 

ɺʘʨʠʘʥʪ 2 

 

1. ɺʳʯʠʩʣʠʪʴ: 

 

1)  

 

2)  

 

2. ɺʳʯʠʩʣʠʪʝ ʪʦʯʥʦʝ ʟʥʘʯʝʥʠʝ ʩʫʤʤʳ ʢʦʩʠʥʫʩʦʚ 105 ʠ 75 ʛʨʘʜʫʩʦʚ. 

 

3. ɼʦʢʘʟʘʪʴ ʪʦʞʜʝʩʪʚʦ: 
ίὭὲς‌ ίὭὲτ‌

ὧέίς‌ ὧέίτ‌
ὧὸὫ‌ 

 

 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʨʘʙʦʪʘ ˉ 22:  

ʊʘʥʛʝʥʩ ʩʫʤʤʳ ʠ ʨʘʟʥʦʩʪʠ 
 

ʎʝʣʴ: ʀʟʫʯʠʪʴ ʬʦʨʤʫʣʳ ʪʘʥʛʝʥʩʘ ʩʫʤʤʳ ʠ ʨʘʟʥʦʩʪʠ ʘʨʛʫʤʝʥʪʦʚ. ʈʘʩʩʤʦʪʨʝʪʴ 

ʧʨʘʢʪʠʯʝʩʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʜʘʥʥʳʭ ʬʦʨʤʫʣ. 

 

ʊʝʦʨʝʪʠʯʝʩʢʘʷ ʯʘʩʪʴ:  

ʇʦʚʪʦʨʠʤ.  

1) ʏʪʦ ʪʘʢʦʝ ʪʘʥʛʝʥʩ? 

2)ʂʘʢ ʦʥ ʩʚʷʟʘʥ ʩ ʩʠʥʫʩʦʤ ʠ ʢʦʩʠʥʫʩʦʤ? 

3)ʄʦʞʥʦ ʣʠ ʚʳʚʝʩʪʠ ʬʦʨʤʫʣʳ ʪʘʥʛʝʩ ʩʫʤʤʳ ʠ ʨʘʟʥʦʩʪʠ ʘʨʛʫʤʝʥʪʦʚ, ʟʥʘʷ ʬʦʨʤʫʣʳ ʩʫʤʤʳ 

ʠ ʨʘʟʥʦʩʪʠ ʘʨʛʫʤʝʥʪʦʚ ʩʠʥʫʩʘ ʠ ʢʦʩʠʥʫʩʘ? 
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( )
tgytgx

tgytgx
yxtg

 1-

+
=+

 

( )
tgytgx

tgytgx
yxtg

 1+

-
=-

 
ʇʨʠʤʝʨ 1. 

ɺʳʯʠʩʣʠʪʴ 

075tg
 

 

 

 

 

 

 

ˉ 1 ʚʘʨʠʘʥʪ ˉ 2 ʚʘʨʠʘʥʪ 

1. ɺʳʯʠʩʣʠʪʴ: ὸὫ‌ ‍ 

1 
̆̒̌̉ ὸὫ‌

ρ

υ
ȟὸὫ‍

ς

σ
 

1 
̆̒̌̉ ὸὫ‌

ρ

σ
ȟὸὫ‍

ς

σ
 

2. ɺʳʯʠʩʣʠʪʴ: ὸὫ‌ ‍ȟ̉ ̌ ̉ὸὫ‌ ‍ 

2 ɺʳʯʠʩʣʠʪʴ ὸὫχυ  2 ɺʳʯʠʩʣʠʪʴ ὸὫρυ . 

3. ʋʧʨʦʩʪʠʪʴ 

=075tg ( )=+ 00 3045tg =
-

+
00

00

30451

3045

tgtg

tgtg
=

Ö-

+

=

3

3
11

3

3
1

33

33

-

+
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3 ȟ ȟ

ȟ Ͻ ȟ
       

3 ὸὫωȟς ὸὫπȟρς

ρ ὸὫωȟςϽὸὫπȟρς
 

4 ὸὫρς ὸὫσσ

ρ ὸὫρςϽὸὫσσ
 

4 ὸὫυ ὸὫςυ

ρ ὸὫυϽὸὫςυ
 

5 ὸὫρρ ὸὫρω

ρ ὸὫρρϽὸὫρω
 

 ὸὫφυ ὸὫυ

ρ ὸὫφυϽὸὫυ
 

 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʨʘʙʦʪʘ ˉ 23:  

ʌʦʨʤʫʣʳ ʩʠʥʫʩʘ, ʢʦʩʠʥʫʩʘ, ʪʘʥʛʝʥʩʘ ʜʚʦʡʥʦʛʦ ʫʛʣʘ 

 
ʎʝʣʴ:  

ʊʝʦʨʝʪʠʯʝʩʢʘʷ ʯʘʩʪʴ: 

 
ʀʟ ʬʦʨʤʫʣʳ (2) 

 
ʇʨʠʤʝʨ: 1 

 
ʇʨʠʤʝʨ:2 ʀʩʧʦʣʴʟʫʷ ʬʦʨʤʫʣʫ (1), ʧʦʣʫʯʘʝʤ 

ςίὭὲρυЈ ὧέίρυЈ ÓÉÎςρυЈ ίὭὲσπЈ
ρ

ς
 

2. ʀʩʧʦʣʴʟʫʷ ʬʦʨʤʫʣʫ (2), ʧʦʣʫʯʘʝʤ 

ὧέίρυЈ ίὭὲρυЈ ÃÏÓςρυЈ ὧέίσπЈ
Ѝσ

ς
 

3. ʀʩʧʦʣʴʟʫʷ ʬʦʨʤʫʣʫ (3), ʧʦʣʫʯʘʝʤ 

1 

2 

3 
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ςὸὫρυЈ

ρ ὸὫρυЈ
ὸὫςρυЈ ὸὫσπЈ

Ѝσ

σ
 

4. ɺʳʯʠʩʣʠʪʴ: 

 

 
 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʨʘʙʦʪʘ ˉ24: 

ʌʦʨʤʫʣʳ ʧʦʥʠʞʝʥʠʷ ʩʪʝʧʝʥʠ, ʠʣʠ ʬʦʨʤʫʣʳ ʧʦʣʦʚʠʥʥʦʛʦ ʫʛʣʘ 
 

ʎʝʣʴ: ʦʪʨʘʙʦʪʢʘ ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ ʨʝʰʝʥʠʷ ʫʧʨʘʞʥʝʥʠʡ  ʥʘ 

ʧʨʠʤʝʥʝʥʠʝ ʬʦʨʤʫʣ. 
 

ʌʦʨʤʫʣʳ  

 
 

ɺʘʨʠʘʥʪ 1 

1. ʅʘʡʪʠ ʯʠʩʣʦʚʦʝ ʟʥʘʯʝʥʠʝ ʚʳʨʘʞʝʥʠʷ: ςὧέί ρ 

2. ʇʫʩʪʴ cosŬ = 0,6 ʠ 0<Ŭ<. ɺʳʯʠʩʣʠʪʴ: ὸὫ 

3. ʋʧʨʦʩʪʠʪʴ ʚʳʨʘʞʝʥʠʝ: 

1)  

 

2)  
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ɺʘʨʠʘʥʪ 2 

1. ʅʘʡʪʠ ʯʠʩʣʦʚʦʝ ʟʥʘʯʝʥʠʝ ʚʳʨʘʞʝʥʠʷ: ρ ςίὭὲ 

2. ʇʫʩʪʴ cosŬ = 0,6 ʠ 0<Ŭ<. ɺʳʯʠʩʣʠʪʴ: ὧὸὫ 

3. ʋʧʨʦʩʪʠʪʴ ʚʳʨʘʞʝʥʠʝ: 

1)  

 

2)  

 
 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʨʘʙʦʪʘ ˉ25: 

ʌʦʨʤʫʣʳ ʩʫʤʤ ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ 

ʎʝʣ:ɹ ʦʪʨʘʙʦʪʢʘ ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ ʨʝʰʝʥʠʷ ʫʧʨʘʞʥʝʥʠʡ ʥʘ 

ʧʨʠʤʝʥʝʥʠʝ ʬʦʨʤʫʣ. 

 

 

 
 

ɺʘʨʠʘʥʪ 1  

ʋʨʦʚʝʥʴ ɸ 

1. ɺʳʯʠʩʣʠʪʝ: 

1. ÃÏÓωψÃÏÓυσ ÓÉÎωψÓÉÎυσ; 

2. ÓÉÎυφÃÏÓςφ ÃÏÓυφÓÉÎςφ; 

3. ÓÉÎÃÏÓ ÓÉÎÃÏÓ; 
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4. ÃÏÓσ‌ÃÏÓς‌ ÓÉÎς‌ÓÉÎσ‌. 

ʋʨʦʚʝʥʴ ɹ 

2.ʅʘʡʜʠʪʝ ÃÏÓ‌ , ʝʩʣʠ ÃÏÓ‌  ʠ “ ‌ . 

 

ɺʘʨʠʘʥʪ 2      

ʋʨʦʚʝʥʴ ɸ 

1. ɺʳʯʠʩʣʠʪʝ: 

1. ÃÏÓυςÃÏÓςς ÓÉÎςςÓÉÎυς; 

2. ÓÉÎρστÃÏÓττ ÃÏÓρστÓÉÎττ; 

3. ÃÏÓÃÏÓ ÓÉÎÓÉÎ; 

4. ÓÉÎ‌ÃÏÓσ‌ ÓÉÎσ‌ÃÏÓ‌. 

ʋʨʦʚʝʥʴ ɹ 

1. ʅʘʡʜʠʪʝ ÃÏÓ‌ , ʝʩʣʠ ÃÏÓ‌  ʠ ‌ “. 

 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʨʘʙʦʪʘ ˉ26: 

 ʌʦʨʤʫʣʳ ʧʨʦʠʟʚʝʜʝʥʠʡ ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ 

 

 1 ʚʘʨʠʘʥʪ 

1 
ɺʩʪʘʚʴ ʥʝʜʦʩʪʘʶʱʠʝ ʯʘʩʪʠ ʬʦʨʤʫʣʳ: 



118 

 

 

2 ʆʧʨʝʜʝʣʠʪʝ, ʠʩʪʠʥʥʦ ʠʣʠ ʣʦʞʥʦ ʜʘʥʥʦʝ ʨʘʚʝʥʩʪʚʦ: 

 

3 
ʇʨʝʦʙʨʘʟʫʡ ʧʨʦʠʟʚʝʜʝʥʠʝ ʚ ʩʫʤʤʫ: 

 

4 ʇʨʝʦʙʨʘʟʫʡ ʧʨʦʠʟʚʝʜʝʥʠʝ ʚ ʩʫʤʤʫ: sin2ɻẗcos15ɻ 

5 ʇʨʝʦʙʨʘʟʫʡ ʧʨʦʠʟʚʝʜʝʥʠʝ ʚ ʩʫʤʤʫ: sin64Áẗsin31Á. 

2 ʚʘʨʠʘʥʪ 

1 
ɺʩʪʘʚʴ ʥʝʜʦʩʪʘʶʱʠʝ ʯʘʩʪʠ ʬʦʨʤʫʣʳ: 

 ʩosxẗcosy = 
Ȣ
 

 

2 ʆʧʨʝʜʝʣʠʪʝ, ʠʩʪʠʥʥʦ ʠʣʠ ʣʦʞʥʦ ʜʘʥʥʦʝ ʨʘʚʝʥʩʪʚʦ: 

 2sin46Áẗcos18Á=sin64Á+sin28Á 

3 ʇʨʝʦʙʨʘʟʫʡ ʧʨʦʠʟʚʝʜʝʥʠʝ ʚ ʩʫʤʤʫ   sin20ɓẗcos5ɓ 

4 ʇʨʝʦʙʨʘʟʫʡ ʧʨʦʠʟʚʝʜʝʥʠʝ ʚ ʩʫʤʤʫ sin2ɻẗcos13ɻ. 

5 ʇʨʝʦʙʨʘʟʫʡ ʧʨʦʠʟʚʝʜʝʥʠʝ ʚ ʩʫʤʤʫ sin56Јẗsin33Ј. 

 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʨʘʙʦʪʘ ˉ27: 

ʆʧʠʩʘʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʩ ʧʦʤʦʱʴʶ ʛʨʘʬʠʢʦʚ ʬʫʥʢʮʠʡ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʚʦʡʩʪʚ ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ ʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ 

ʟʘʜʘʯʘʭ 
 

ʎʝʣʴ: ʚʳʷʚʠʪʴ ʩʚʷʟʴ ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ ʩ ʷʚʣʝʥʠʷʤʠ ʦʢʨʫʞʘʶʱʝʛʦ ʤʠʨʘ 

ʠ ʧʨʘʢʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʯʝʣʦʚʝʢʘ, ʧʦʢʘʟʘʪʴ, ʯʪʦ ʜʘʥʥʳʝ ʬʫʥʢʮʠʠ ʥʘʭʦʜʠʪ ʰʠʨʦʢʦʝ 

ʧʨʠʤʝʥʝʥʠʝ ʚ ʞʠʟʥʠ. 

 

ʊʝʦʨʝʪʠʯʝʩʢʘʷ ʯʘʩʪʴ: 
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ʈʝʘʣʴʥʳʝ ʧʨʦʮʝʩʩʳ ʦʢʨʫʞʘʶʱʝʛʦ ʤʠʨʘ ʦʙʳʯʥʦ ʩʚʷʟʘʥʳ ʩ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ 

ʧʝʨʝʤʝʥʥʳʭ ʠ ʟʘʚʠʩʠʤʦʩʪʝʡ ʤʝʞʜʫ ʥʠʤʠ. ʆʧʠʩʘʪʴ ʵʪʠ ʟʘʚʠʩʠʤʦʩʪʠ ʤʦʞʥʦ ʩ ʧʦʤʦʱʴʶ 

ʬʫʥʢʮʠʡ. ʇʦʥʷʪʠʝ çʬʫʥʢʮʠʷè ʩʳʛʨʘʣʦ ʠ ʧʦʥʳʥʝ ʠʛʨʘʝʪ ʙʦʣʴʰʫʶ ʨʦʣʴ ʚ ʧʦʟʥʘʥʠʠ 

ʨʝʘʣʴʥʦʛʦ ʤʠʨʘ. ɿʥʘʥʠʝ ʩʚʦʡʩʪʚ ʬʫʥʢʮʠʡ ʧʦʟʚʦʣʷʝʪ ʧʦʥʷʪʴ ʩʫʪʴ ʧʨʦʠʩʭʦʜʷʱʠʭ ʧʨʦʮʝʩʩʦʚ, 

ʧʨʝʜʩʢʘʟʘʪʴ ʭʦʜ ʠʭ ʨʘʟʚʠʪʠʷ, ʫʧʨʘʚʣʷʪʴ ʠʤʠ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ 

ʧʨʘʢʪʠʯʝʩʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ. 

ʊʨʠʛʦʥʦʤʝʪʨʠʷ ï ʨʘʟʜʝʣ ʤʘʪʝʤʘʪʠʢʠ, ʚ ʢʦʪʦʨʦʤ ʠʟʫʯʘʶʪʩʷ ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʠʝ 

ʬʫʥʢʮʠʠ ʠ ʠʭ ʧʨʠʣʦʞʝʥʠʷ ʢ ʛʝʦʤʝʪʨʠʠ. ʉʣʦʚʦ ʪʨʠʛʦʥʦʤʝʪʨʠʷ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʛʨʝʯʝʩʢʠʭ 

ʩʣʦʚ: trigwnon - ʪʨʝʫʛʦʣʴʥʠʢ ʠ metrew - ʠʟʤʝʨʷʪʴ ʠ ʚ ʙʫʢʚʘʣʴʥʦʤ ʧʝʨʝʚʦʜʝ ʦʟʥʘʯʘʝʪ 

ʠʟʤʝʨʝʥʠʝ ʪʨʝʫʛʦʣʴʥʠʢʦʚ. ʂʘʢ ʠ ʚʩʷʢʘʷ ʜʨʫʛʘʷ ʥʘʫʢʘ, ʪʨʠʛʦʥʦʤʝʪʨʠʷ ʚʦʟʥʠʢʣʘ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʯʝʣʦʚʝʯʝʩʢʦʡ ʧʨʘʢʪʠʢʠ ʚ ʧʨʦʮʝʩʩʝ ʨʝʰʝʥʠʷ ʢʦʥʢʨʝʪʥʳʭ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʯ. 

ʇʨʠʩʪʫʧʘʷ ʢ ʥʘʧʠʩʘʥʠʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ, ʤʳ ʩʪʦʣʢʥʫʣʠʩʴ ʩ ʧʨʦʪʠʚʦʨʝʯʠʝʤ ʤʝʞʜʫ 

ʠʤʝʶʱʠʤʠʩʷ ʪʝʦʨʝʪʠʯʝʩʢʠʤʠ ʟʥʘʥʠʷʤʠ ʧʦ ʜʘʥʥʦʡ ʪʝʤʝ ʠ ʦʪʩʫʪʩʪʚʠʝʤ ʧʦʥʠʤʘʥʠʷ ʪʦʛʦ, 

ʛʜʝ ʚ ʨʝʘʣʴʥʦʡ ʞʠʟʥʠ ʤʦʞʥʦ ʚʩʪʨʝʪʠʪʴʩʷ ʩ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʤʦʜʝʣʴʶ, ʠ ʢʘʢ ʯʝʣʦʚʝʢ 

ʠʩʧʦʣʴʟʫʝʪ ʩʚʦʡʩʪʚʘ ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ ʚ ʩʚʦʝʡ ʧʨʘʢʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʆʙʲʝʢʪ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ; ʧʨʝʜʤʝʪ 

ʠʩʩʣʝʜʦʚʘʥʠʷ - ʦʙʣʘʩʪʠ ʠʭ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ. 

ɺ ʨʘʟʨʘʙʦʪʢʝ!!!  

 

 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʨʘʙʦʪʘ ˉ30:  

ɸʢʩʠʦʤʳ ʩʪʝʨʝʦʤʝʪʨʠʠ ʠ ʠʭ ʧʨʦʩʪʝʡʰʠʝ ʩʣʝʜʩʪʚʠʷ 

 
ʎʝʣʴ ʨʘʙʦʪʳ: ɿʘʢʨʝʧʠʪʴ ʟʥʘʥʠʝ ʘʢʩʠʦʤ ʩʪʝʨʝʦʤʝʪʨʠʠ. ɼʦʢʘʟʘʪʴ ʩʣʝʜʩʪʚʠʷ ʠʟ ʘʢʩʠʦʤ 

ʩʪʝʨʝʦʤʝʪʨʠʠ. ʇʨʦʜʦʣʞʠʪʴ ʬʦʨʤʠʨʦʚʘʥʠʝ ʛʨʘʬʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʫʯʘʱʠʭʩʷ, 

ʦʬʦʨʤʣʝʥʠʝ ʢʨʘʪʢʦʡ ʟʘʧʠʩʠ ʪʝʦʨʝʤ. ʈʘʟʚʠʚʘʪʴ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʤʳʰʣʝʥʠʝ ʫʯʘʱʠʭʩʷ 

 

ʎʝʣʴ: ʦʙʦʙʱʝʥʠʝ ʠ ʩʠʩʪʝʤʘʪʠʟʘʮʠʷ ʟʥʘʥʠʡ ʫʯʘʱʠʭʩʷ, ʧʦʣʫʯʝʥʥʳʭ ʧʨʠ ʠʟʫʯʝʥʠʠ ʪʝʤʳ. 

ʍʦʜ ʨʘʙʦʪʳ. 

1) ʂʘʢʠʝ ʬʠʛʫʨʳ ʚ ʩʪʝʨʝʦʤʝʪʨʠʠ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤʠ? 

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

________________________ 

 

3) ʆʙʲʷʩʥʠʪʝ, ʧʦʯʝʤʫ ʰʪʘʪʠʚ ʠʤʝʝʪ ʚʩʝʛʦ ʪʨʠ ʪʦʯʢʠ ʦʧʦʨʳ? 

_____________________________________________________________________________

_____________________________________________________________________________

2) ʆʙʦʟʥʘʯʴʪʝ ʪʦʯʢʫ ʧʝʨʝʩʝʯʝʥʠʷ ʧʨʷʤʳʭ ʠ ʪʦʯʢʠ ʧʝʨʝʩʝʯʝʥʠʷ 

ʧʨʷʤʳʭ ʠ ʧʣʦʩʢʦʩʪʠ. 

ʆʪʚʝʪʳ: 

 

1. ʊʦʯʢʠ 

_______________ 

ʧʨʠʥʘʜʣʝʞʘʱʠʝ 

ʧʣʦʩʢʦʩʪʠ 

2. ʊʦʯʢʠ 

_______________ 

ʥʝ ʧʨʠʥʘʜʣʝʞʘʱʠʝ 

ʧʣʦʩʢʦʩʪʠ 
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_____________________________________________________________________________

________________________ 

 

4) ʏʝʪʳʨʝ ʪʦʯʢʠ ʥʝ ʣʝʞʘʪ ʚ ʦʜʥʦʡ ʧʣʦʩʢʦʩʪʠ. ʉʢʦʣʴʢʦ ʧʣʦʩʢʦʩʪʝʡ ʤʦʞʥʦ ʧʨʦʚʝʩʪʠ ʯʝʨʝʟ 

ʪʨʦʡʢʠ ʵʪʠʭ ʪʦʯʝʢ? ʉʜʝʣʘʡʪʝ ʨʠʩʫʥʦʢ. 

ʈʝʰʝʥʠʝ: 

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

________________________ 

 

5) ɼʦʢʘʞʠʪʝ, ʯʪʦ ʚʩʝ ʚʝʨʰʠʥʳ ʯʝʪʳʨʝʭʫʛʦʣʴʥʠʢʘ ʧʨʠʥʘʜʣʝʞʘʪ ʦʜʥʦʡ ʧʣʦʩʢʦʩʪʠ, ʝʩʣʠ 

ʚʳʧʦʣʥʷʝʪʩʷ ʦʜʥʦ ʠʟ ʩʣʝʜʫʶʱʠʭ ʫʩʣʦʚʠʡ: 

   1. ʜʠʘʛʦʥʘʣʠ ʯʝʪʳʨʝʭʫʛʦʣʴʥʠʢʘ ʧʝʨʝʩʝʢʘʶʪʩʷ; 

   2. ʧʝʨʝʩʝʢʘʶʪʩʷ ʧʨʦʜʦʣʞʝʥʠʷ ʜʚʫʭ ʝʛʦ ʥʝʩʤʝʞʥʳʭ ʩʪʦʨʦʥ. 

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ: 

1.____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

_______________________ 

2.____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

_______________________ 

6) ʉʪʦʣʷʨ ʧʨʦʚʝʨʷʝʪ, ʣʝʞʘʪ ʣʠ ʢʦʥʮʳ ʥʦʞʝʢ ʩʪʫʣʘ ʚ ʦʜʥʦʡ ʧʣʦʩʢʦʩʪʠ, ʧʨʠ ʧʦʤʦʱʠ ʜʚʫʭ 

ʥʠʪʝʡ. 

ʆʙʲʷʩʥʠʪʝ, ʢʘʢ ʦʥ ʵʪʦ ʜʝʣʘʝʪ? 

ʈʝʰʝʥʠʝ: 

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

________________________________ 

7) ʅʘ ʧʣʦʩʢʦʩʪʠ a ʦʪʤʝʯʝʥʳ ʪʨʠ ʪʦʯʢʠ A, B, C, ʥʝ ʣʝʞʘʱʠʝ ʥʘ ʦʜʥʦʡ ʧʨʷʤʦʡ. ʊʦʯʢʘ D ʥʝ 

ʧʨʠʥʘʜʣʝʞʠʪ ʧʣʦʩʢʦʩʪʠ a. ʆʧʨʝʜʝʣʠʪʝ, ʷʚʣʷʝʪʩʷ ʣʠ ʯʝʪʳʨʝʭʫʛʦʣʴʥʠʢ ABCD ʪʨʘʧʝʮʠʝʡ. 

ʈʝʰʝʥʠʝ: 

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

________________________________ 

 

ɺʳʧʦʣʥʠʪʝ ʪʝʩʪ: 

ɸʢʩʠʦʤʳ ʩʪʝʨʝʦʤʝʪʨʠʠ. ʈʝʰʝʥʠʝ ʟʘʜʘʯ. 

1. ʆʩʥʦʚʥʳʤʠ ʬʠʛʫʨʘʤʠ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʷʚʣʷʶʪʩʷ 

ɸ) ʪʨʝʫʛʦʣʴʥʠʢʠ 

ɹ) ʧʣʦʩʢʦʩʪʠ 

ɺ) ʪʦʯʢʠ, ʧʨʷʤʳʝ ʠ ʧʣʦʩʢʦʩʪʠ 

ɻ) ʤʥʦʛʦʛʨʘʥʥʠʢʠ 

2.ʇʨʝʜʣʦʞʝʥʠʝ, ʢʦʪʦʨʦʝ ʧʨʠʥʠʤʘʝʪʩʷ ʙʝʟ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ. 

ɸ) ʪʝʦʨʝʤʘ 
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ɹ) ʣʝʤʤʘ 

ɺ) ʘʢʩʠʦʤʘ 

ɻ) ʩʣʝʜʩʪʚʠʝ 

3.ʂʘʢʠʝ ʠʟ ʜʘʥʥʳʭ ʫʪʚʝʨʞʜʝʥʠʡ  ʥʝ ʚʝʨʥʳ? ɿʘʧʠʰʠʪʝ ʠʭ ʥʦʤʝʨʘ. 

1. ʯʝʨʝʟ ʪʨʠ ʪʦʯʢʠ, ʥʝ ʣʝʞʘʱʠʝ ʥʘ ʦʜʥʦʡ ʧʨʷʤʦʡ, ʤʦʞʥʦ ʧʨʦʚʝʩʪʠ ʧʣʦʩʢʦʩʪʴ, ʠ ʧʨʠʪʦʤ 

ʪʦʣʴʢʦ ʦʜʥʫ. 

2. ʯʝʨʝʟ ʪʨʠ ʪʦʯʢʠ, ʣʝʞʘʱʠʝ ʥʘ ʦʜʥʦʡ ʧʨʷʤʦʡ, ʤʦʞʥʦ ʧʨʦʚʝʩʪʠ ʧʣʦʩʢʦʩʪʴ, ʠ ʧʨʠʪʦʤ 

ʪʦʣʴʢʦ ʦʜʥʫ. 

3.ʝʩʣʠ ʜʚʝ ʨʘʟʣʠʯʥʳʝ ʧʨʷʤʳʝ ʠʤʝʶʪ ʦʙʱʫʶ ʪʦʯʢʫ, ʪʦ ʯʝʨʝʟ ʥʠʭ ʥʝʣʴʟʷ ʧʨʦʚʝʩʪʠ 

ʧʣʦʩʢʦʩʪʴ 

4.ʇʨʷʤʳʝ ʢʦʪʦʨʳʝ ʥʝ  ʣʝʞʘʪ ʚ ʦʜʥʦʡ ʧʣʦʩʢʦʩʪʠ ʠ ʥʝ ʧʝʨʝʩʝʢʘʶʪʩʷ ʥʘʟʳʚʘʶʪʩʷ. 

ɸ) ʩʢʨʝʱʠʚʘʶʱʠʤʠʩʷ. 

ɹ) ʇʘʨʘʣʣʝʣʴʥʳʤʠ. 

ɺ) ʧʝʨʝʩʝʢʘʶʱʠʤʠʩʷ. 

ɻ) ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳʤʠ 

5.ʈʘʟʜʝʣ ʛʝʦʤʝʪʨʠʠ, ʚ ʢʦʪʦʨʦʤ ʬʠʛʫʨʳ ʠʟʫʯʘʶʪʩʷ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ. 

ɸ) ʧʣʘʥʠʤʝʪʨʠʷ 

ɹ) ʩʪʝʨʝʦʤʝʪʨʠʷ 

ɺ) ʪʨʠʛʦʥʦʤʝʪʨʠʷ 

ɻ) ʛʝʦʤʝʪʨʠʷ ɽʚʢʣʠʜʘ 

6. ʂʘʢʠʝ ʠʟ ʜʘʥʥʳʭ ʫʪʚʝʨʞʜʝʥʠʡ ʚʝʨʥʳ? ɿʘʧʠʰʠʪʝ ʠʭ ʥʦʤʝʨʘ. 

1.ʏʝʨʝʟ ʜʚʝ ʣʶʙʳʝ ʪʦʯʢʠ ʤʦʞʥʦ ʧʨʦʚʝʩʪʠ ʧʨʷʤʫʶ ʠ ʪʦʣʴʢʦ ʦʜʥʫ. 

2)ʏʝʨʝʟ ʧʨʷʤʫʶ ʠ ʥʝ ʣʝʞʘʱʫʶ ʥʘ ʥʝʡ ʪʦʯʢʫ ʤʦʞʥʦ ʧʨʦʚʝʩʪʠ ʧʣʦʩʢʦʩʪʴ , ʠ ʧʨʠʪʦʤ 

ʪʦʣʴʢʦ ʦʜʥʫ. 

3) ʇʣʦʩʢʦʩʪʴ ʠ ʥʝ ʣʝʞʘʱʘʷ ʥʘ ʥʝʡ ʧʨʷʤʘʷ ʧʝʨʝʩʝʢʘʶʪʩʷ ʧʦ ʧʨʷʤʦʡ. 

 

7)ʇʨʷʤʳʝ ʢʦʪʦʨʳʝ ʣʝʞʘʪ ʚ ʦʜʥʦʡ ʧʣʦʩʢʦʩʪʠ ʠ ʥʝ ʧʝʨʝʩʝʢʘʶʪʩʷ ʥʘʟʳʚʘʶʪʩʷ. 

ɸ) ʩʢʨʝʱʠʚʘʶʱʠʤʠʩʷ. 

ɹ) ʇʘʨʘʣʣʝʣʴʥʳʤʠ. 

ɺ) ʧʝʨʝʩʝʢʘʶʱʠʤʠʩʷ. 

ɻ) ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳʤʠ 

8) ʇʨʷʤʘʷ ʠ ʧʣʦʩʢʦʩʪʴ ʥʘʟʳʚʘʶʪʩʷ ʧʘʨʘʣʣʝʣʴʥʳʤʠ 

ɸ) ʝʩʣʠ ʦʥʠ ʥʝ ʧʝʨʝʩʝʢʘʶʪʩʷ, ʪʦ ʝʩʪʴ ʥʝ ʠʤʝʶʪ ʦʙʱʠʭ ʪʦʯʝʢ 

ɹ) ʝʩʣʠ ʦʥʠ ʧʝʨʝʩʝʢʘʶʪʩʷ 

ɺ) ʝʩʣʠ ʦʥʠ ʠʤʝʶʪ ʦʙʱʠʝ ʪʦʯʢʠ 

ɻ) ʝʩʣʠ ʦʥʠ ʥʝ ʠʤʝʶʪ ʦʙʱʠʭ ʪʦʯʝʢ. 

 

9) ɼʣʷ ʢʘʞʜʦʛʦ ʦʙʦʟʥʘʯʝʥʠʷ ʥʘʡʜʠ ʥʘʟʚʘʥʠʝ 

ʆʙʦʟʥʘʯʝʥʠʝ                                               ʥʘʟʚʘʥʠʝ 

ɸ) ʘIIʚ 1) ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʩʪʴ ʧʨʷʤʳʭ 

ɹ) ʘ   ž ʚ 2) ʧʘʨʘʣʣʝʣʴʥʦʩʪʴ ʧʨʷʤʳʭ 

ɺ) ʘ = ʚ 3) ʧʝʨʝʩʝʯʝʥʠʝ ʧʨʷʤʳʭ 

ɻ) ʘ + ʚ                                                      4) ʨʘʚʝʥʩʪʚʦ ʧʨʷʤʳʭ 

                                                                  5) ʩʢʨʝʱʠʚʘʶʱʠʝʩʷ ʧʨʷʤʳʝ 
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ʇʨʘʢʪʠʯʝʩʢʘʷ ʨʘʙʦʪʘ ˉ31: 

ʆʧʨʝʜʝʣʝʥʠʝ ʠ ʩʚʦʡʩʪʚʘ ʧʘʨʘʣʣʝʣʴʥʦʩʪʠ ʧʨʷʤʳʭ, ʧʨʷʤʦʡ ʠ ʧʣʦʩʢʦʩʪʠ 
ʎʝʣʴ: ʧʦʣʫʯʠʪʴ ʥʘʚʳʢʠ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʥʘ ʧʘʨʘʣʣʝʣʴʥʦʩʪʴ ʧʨʷʤʳʭ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ 

ʊʝʦʨʝʪʠʯʝʩʢʠʡ  ʤʘʪʝʨʠʘʣ: 

ɼʚʝ ʧʨʷʤʳʝ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʥʘʟʳʚʘʶʪʩʷ ʧʘʨʘʣʣʝʣʴʥʳʤʠ, ʝʩʣʠ ʣʝʞʘʪ ʚ ʦʜʥʦʡ ʧʣʦʩʢʦʩʪʠ ʠ 

ʥʝ ʧʝʨʝʩʝʢʘʶʪʩʷ. 

ʇʘʨʘʣʣʝʣʴʥʦʩʪʴ ʧʨʷʤʳʭ  ʠ  ʦʙʦʟʥʘʯʘʝʪʩʷ ʪʘʢ: ʠʣʠ . 

Teʦʨʝʤʘ 1.  ʏʝʨʝʟ ʜʚʝ ʧʘʨʘʣʣʝʣʴʥʳʝ ʧʨʷʤʳʝ ʤʦʞʥʦ ʧʨʦʚʝʩʪʠ ʧʣʦʩʢʦʩʪʴ, ʠ ʧʨʠ ʪʦʤ ʪʦʣʴʢʦ 

ʦʜʥʫ. 

 
ʊʝʦʨʝʤʘ 2.  ʏʝʨʝʟ ʣʶʙʫʶ ʪʦʯʢʫ ʧʨʦʩʪʨʘʥʩʪʚʘ ʚʥʝ ʜʘʥʥʦʡ ʧʨʷʤʦʡ ʤʦʞʥʦ ʧʨʦʚʝʩʪʠ 

ʧʨʷʤʫʶ, ʧʘʨʘʣʣʝʣʴʥʫʶ ʜʘʥʥʦʡ ʧʨʷʤʦʡ, ʠ ʧʨʠ ʪʦʤ ʪʦʣʴʢʦ ʦʜʥʫ. 

 
ʊʝʦʨʝʤʘ 3.  ɽʩʣʠ ʦʜʥʘ ʠʟ ʜʚʫʭ ʧʘʨʘʣʣʝʣʴʥʳʭ ʧʨʷʤʳʭ ʧʝʨʝʩʝʢʘʝʪ ʜʘʥʥʫʶ ʧʣʦʩʢʦʩʪʴ, ʪʦ 

ʠ ʜʨʫʛʘʷ ʧʨʷʤʘʷ ʧʝʨʝʩʝʢʘʝʪ ʵʪʫ ʧʣʦʩʢʦʩʪʴ. 

 
ʊʝʦʨʝʤʘ 4.  ɼʚʝ ʧʨʷʤʳʝ, ʧʘʨʘʣʣʝʣʴʥʳʝ ʪʨʝʪʴʝʡ ʧʨʷʤʦʡ, ʧʘʨʘʣʣʝʣʴʥʳ. 

 
ɺʩʸ ʤʥʦʞʝʩʪʚʦ ʧʨʷʤʳʭ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʢʦʪʦʨʳʝ ʧʘʨʘʣʣʝʣʴʥʳ ʜʘʥʥʦʡ ʧʨʷʤʦʡ, 

ʥʘʟʳʚʘʝʪʩʷ ʧʫʯʢʦʤ ʧʘʨʘʣʣʝʣʴʥʳʭ ʧʨʷʤʳʭ. 

ɺʳʚʦʜʳ: 

1) ʃʶʙʳʝ ʜʚʝ ʧʨʷʤʳʝ ʧʫʯʢʘ ʧʘʨʘʣʣʝʣʴʥʳʭ ʧʨʷʤʳʭ ʧʘʨʘʣʣʝʣʴʥʳ ʤʝʞʜʫ ʩʦʙʦʡ. 

2) ʇʘʨʘʣʣʝʣʴʥʦʩʪʠ ʧʨʷʤʳʭ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʧʨʠʩʫʱʘ ʪʨʘʥʟʠʪʠʚʥʦʩʪʴ: ʝʩʣʠ  ʠ , ʪʦ 

. 

 

ʇʨʠʚʝʜʝʤ ʧʨʠʤʝʨ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ: 

ɿʘʜʘʯʘ. 

 

ɼʘʥʦ: ʄ - ʩʝʨʝʜʠʥʘ BD; N - ʩʝʨʝʜʠʥʘ CD; Q - ʩʝʨʝʜʠʥʘ ɸʉ; ʈ - 

ʩʝʨʝʜʠʥʘ ɸɺ; AD = 12 ʩʤ; ɺʉ = 14 ʩʤ (ʨʠʩ. 5). 

ʅʘʡʪʠ: PMNQP - ? 

  

ʈʝʰʝʥʠʝ: 
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1. MN || BC ʧʦ ʩʦʩʪʘʚʫ ʩʨʝʜʥʝʡ ʣʠʥʠʠ ᵼ MN || PQ; PQ || BC. 

2. ʈʄ || AD ʧʦ ʩʦʩʪʘʚʫ ʩʨʝʜʥʝʡ ʣʠʥʠʠ ᵼ PM || QN; NQ || DA. 

3. ʇʦ ʦʧʨʝʜʝʣʝʥʠʶ MNQP - ʧʘʨʘʣʣʝʣʦʛʨʘʤʤ. 

4. PQ = 7; ʈʄ = 6 ᵼ ʈMNQP = 2(7 + 6) = 26.  

ʆʪʚʝʪ: 26 ʩʤ 
ʇʦʨʷʜʦʢ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪʳ: 

1. ʇʨʦʯʠʪʘʡʪʝ ʟʘʜʘʯʫ. 

2. ɿʘʧʠʰʠʪʝ ʫʩʣʦʚʠʝ ʟʘʜʘʯʠ 

3. ʇʨʠʩʪʫʧʘʡʪʝ ʢ ʨʘʩʯʝʪʘʤ  

4. ʉʜʝʣʘʡʪʝ ʚʳʚʦʜ ʦ ʧʨʦʜʝʣʘʥʥʦʡ ʨʘʙʦʪʝ ʠ ʦʮʝʥʠʪʝ ʩʝʙʷ 

 

ɿʘʜʘʥʠʝ 1.  ʋʢʘʟʘʥʳ ʫʩʣʦʚʠʝ ʠ ʨʠʩʫʥʦʢ ʢ ʟʘʜʘʯʝ.  ɿʘʧʠʰʠʪʝ ʨʝʰʝʥʠʝ. (1 ʙʘʣʣ) 

 
ɿʘʜʘʥʠʝ 2. ʉʪʦʨʦʥʘ ɸʉ ʪʨʝʫʛʦʣʴʥʠʢʘ ɸɺʉ ʧʘʨʘʣʣʝʣʴʥʘ ʧʣʦʩʢʦʩʪʠ a , ʘ ʩʪʦʨʦʥʳ ɸɺ ʠ ɺʉ 

ʧʝʨʝʩʝʢʘʶʪʩʷ ʩ ʵʪʦʡ ʧʣʦʩʢʦʩʪʴʶ ʚ ʪʦʯʢʘʭ ʄ ʠ N. ɼʦʢʘʞʠʪʝ, ʯʪʦ ʪʨʝʫʛʦʣʴʥʠʢʠ ɸɺʉ ʠ 

ʄɺN ʧʦʜʦʙʥʳ. (1 ʙʘʣʣ) 

ɿʘʜʘʥʠʝ 3.  ʅʘ ʩʪʦʨʦʥʘʭ ɸɺ ʠ ɸʉ ʪʨʝʫʛʦʣʴʥʠʢʘ ɸɺʉ ʚʟʷʪʳ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʪʦʯʢʠ D ʠ E 

ʪʘʢ, ʯʪʦ ʆE = 5 ʩʤ ʠ ɺD = 2/3. ʇʣʦʩʢʦʩʪʴ a ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʪʦʯʢʠ B ʠ ʉ ʠ ʧʘʨʘʣʣʝʣʴʥʘ 

ʦʪʨʝʟʢʫ ʆE. ʅʘʡʜʠʪʝ ʜʣʠʥʫ ʦʪʨʝʟʢʘ ɺʉ. (1 ʙʘʣʣ) 

ɿʘʜʘʥʠʝ 4. ʅʘʡʜʠʪʝ ɸɸ1,ʝʩʣʠ ɺɺ1=12ʩʤ, ʄʄ1=8ʩʤ. ʏʝʨʝʟ ʢʦʥʝʮ ɸ ʦʪʨʝʟʢʘ ɸɺ ʧʨʦʚʝʜʝʥʘ 

ʧʣʦʩʢʦʩʪʴ Ŭ. ʏʝʨʝʟ ʪʦʯʢʫ ʄ (ʩʝʨʝʜʠʥʫ ɸɺ) ʠ ʪʦʯʢʫ ɺ ʧʨʦʚʝʜʝʥʳ ʧʘʨʘʣʣʝʣʴʥʳʝ ʧʨʷʤʳʝ, 

ʧʝʨʝʩʝʢʘʶʱʠʝ ʧʣʦʩʢʦʩʪʴ Ŭ ʚ ʪʦʯʢʘʭ ʄ1 ʠ ɺ1 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 1) ɼʦʢʘʞʠʪʝ, ʯʪʦ ʪʦʯʢʠ 

ɸ,ɺ1,ʄ1 ʣʝʞʘʪ ʥʘ ʦʜʥʦʡ ʧʨʷʤʦʡ.  

2) ʅʘʡʜʠʪʝ ɺɺ1,ʝʩʣʠ ʄʄ1=4ʩʤ. (2 ʙʘʣʣʘ) 

 

 

 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʨʘʙʦʪʘ ˉ32: 

 ʆʧʨʝʜʝʣʝʥʠʝ ʠ ʩʚʦʡʩʪʚʘ ʩʢʨʝʱʠʚʘʶʱʠʭʩʷ ʧʨʷʤʳʭ. ʋʛʦʣ ʤʝʞʜʫ ʧʨʷʤʳʤʠ 
 

ʎʝʣʴ: ʩ ʧʦʤʦʱʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʫʛʣʦʚ ʤʝʞʜʫ ʧʨʷʤʳʤʠ ʥʘʫʯʠʪʴʩʷ ʥʘʭʦʜʠʪʴ ʜʘʥʥʳʝ ʫʛʣʳ ʠ 

ʠʭ ʛʨʘʜʫʩʥʫʶ ʤʝʨʫ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ. 

ʊʝʦʨʝʪʠʯʝʩʢʠʡ  ʤʘʪʝʨʠʘʣ: 

ʋʛʣʦʤ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʥʘʟʳʚʘʝʪʩʷ ʬʠʛʫʨʘ, ʦʙʨʘʟʦʚʘʥʥʘʷ ʜʚʫʤʷ ʣʫʯʘʤʠ ʩ ʦʙʱʝʡ 

ʚʝʨʰʠʥʦʡ ʠ ʦʜʥʦʡ ʠʟ ʯʘʩʪʝʡ ʧʣʦʩʢʦʩʪʠ, ʦʛʨʘʥʠʯʝʥʥʦʡ ʵʪʠʤʠ ʣʫʯʘʤʠ.  

ʋʛʣʦʤ ʤʝʞʜʫ ʜʚʫʤʷ ʧʝʨʝʩʝʢʘʶʱʠʤʠʩʷ ʧʨʷʤʳʤʠ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʥʘʟʳʚʘʝʪʩʷ 

ʥʘʠʤʝʥʴʰʠʡ ʠʟ ʫʛʣʦʚ, ʦʙʨʘʟʦʚʘʥʥʳʭ ʣʫʯʘʤʠ ʵʪʠʭ ʧʨʷʤʳʭ ʩ ʚʝʨʰʠʥʦʡ ʚ ʪʦʯʢʝ ʠʭ 

ʧʝʨʝʩʝʯʝʥʠʷ.  



124 

 

                                                                    
ʋʛʣʦʤ ʤʝʞʜʫ ʩʢʨʝʱʠʚʘʶʱʠʤʠʩʷ ʧʨʷʤʳʤʠ ʥʘʟʳʚʘʝʪʩʷ ʫʛʦʣ  ʤʝʞʜʫ ʧʝʨʝʩʝʢʘʶʱʠʤʠʩʷ 

ʧʨʷʤʳʤʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʘʨʘʣʣʝʣʴʥʳʤʠ ʜʘʥʥʳʤ.  

ɼʚʝ ʧʨʷʤʳʝ ʥʘʟʳʚʘʶʪʩʷ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳʤʠ, ʝʩʣʠ ʫʛʦʣ ʤʝʞʜʫ ʥʠʤʠ ʧʨʷʤʦʡ.  

 

ʇʨʠʤʝʨ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ:  
ɺ ʧʨʘʚʠʣʴʥʦʡ 6-ʡ ʧʨʠʟʤʝ AéF1, ʨʝʙʨʘ ʢʦʪʦʨʦʡ ʨʘʚʥʳ 1, ʥʘʡʜʠʪʝ ʢʦʩʠʥʫʩ ʫʛʣʘ ʤʝʞʜʫ 

ʧʨʷʤʳʤʠ           AB1 ʠ BC1. 

 

ɼʘʥʦ: AéF1 ï ʧʨʘʚʠʣʴʥʘʷ ʰʝʩʪʠʫʛʦʣʴʥʘʷ ʧʨʠʟʤʘ, ɸɸ1 = 1. 

ʅʘʡʪʠ: ʢʦʩʠʥʫʩ ʫʛʣʘ ʤʝʞʜʫ ʧʨʷʤʳʤʠ           AB1 ʠ BC1. 

ʈʝʰʝʥʠʝ: ʇʫʩʪʴ O1 ïʮʝʥʪʨ ʧʨʘʚʠʣʴʥʦʛʦ 6-ʢʘ A1éF1. 

ʊʦʛʜʘ AO1 ʧʘʨʘʣʣʝʣʴʥʘ BC1, ʠ ʠʩʢʦʤʳʡ ʫʛʦʣ ʨʘʚʝʥ 

ʫʛʣʫ B1AO1. ɺ ʨʘʚʥʦ-ʙʝʜʨʝʥʥʦʤ ʪʨʝʫʛʦʣʴʥʠʢʝ B1AO1 

O1B1=1; AB1=AO1=         ʇʨʠʤʝʥʷʷ ʪʝʦʨʝʤʫ 

ʢʦʩʠʥʫʩʦʚ, ʧʦʣʫʯʠʤ  

ʆʪʚʝʪ:  
ʇʦʨʷʜʦʢ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪʳ: 

1. ʇʨʦʯʠʪʘʡʪʝ ʟʘʜʘʯʫ. 

2. ɿʘʧʠʰʠʪʝ ʫʩʣʦʚʠʝ ʟʘʜʘʯʠ 

3. ʇʨʠʩʪʫʧʘʡʪʝ ʢ ʨʘʩʯʝʪʘʤ  

4. ʉʜʝʣʘʡʪʝ ʚʳʚʦʜ ʦ ʧʨʦʜʝʣʘʥʥʦʡ ʨʘʙʦʪʝ ʠ ʦʮʝʥʠʪʝ ʩʝʙʷ 

ɿʘʜʘʥʠʷ: 

ɿʘʜʘʯʘ 1. ɺ ʧʨʘʚʠʣʴʥʦʡ 6-ʡ ʧʨʠʟʤʝ AéF1, ʨʝʙʨʘ ʢʦʪʦʨʦʡ ʨʘʚʥʳ 1, ʥʘʡʜʠʪʝ ʫʛʦʣ ʤʝʞʜʫ 

ʧʨʷʤʳʤʠ AB1 ʠ DE1. (1 ʙʘʣʣ) 

ɿʘʜʘʯʘ 2. ɺ ʧʨʘʚʠʣʴʥʦʡ 6-ʡ ʧʨʠʟʤʝ AéF1, ʨʝʙʨʘ ʢʦʪʦʨʦʡ ʨʘʚʥʳ 1, ʥʘʡʜʠʪʝ ʫʛʦʣ ʤʝʞʜʫ 

ʧʨʷʤʳʤʠ:  AA1 ʠ DE1. (1 ʙʘʣʣ) 

ɿʘʜʘʯʘ 3. ɺ ʧʨʘʚʠʣʴʥʦʡ ʪʨʝʫʛʦʣʴʥʦʡ ʧʨʠʟʤʝ ABCA1B1C1, ʚʩʝ ʨʝʙʨʘ ʢʦʪʦʨʦʡ ʨʘʚʥʳ 1, 

ʥʘʡʜʠʪʝ ʫʛʦʣ ʤʝʞʜʫ ʧʨʷʤʳʤʠ: AB1 ʠ BC1.(2 ʙʘʣʣʘ) 

ɿʘʜʘʯʘ 4. ʉʦʩʪʘʚʠʪʴ ʩʚʦʶ ʟʘʜʘʯʫ ʧʦ ʪʝʤʝ ʠ ʨʝʰʠʪʴ ʝʝ. (1 ʙʘʣʣ) 

 

 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʨʘʙʦʪʘ ˉ31: 

ʆʧʨʝʜʝʣʝʥʠʝ, ʧʨʠʟʥʘʢ ʠ ʩʚʦʡʩʪʚʘ ʧʘʨʘʣʣʝʣʴʥʦʩʪʠ ʧʣʦʩʢʦʩʪʝʡ 
 

ʎʝʣʴ ʨʘʙʦʪʳ: ʅʘʫʯʠʪʴʩʷ ʨʝʰʘʪʴ ʟʘʜʘʯʠ ʥʘ ʧʨʠʟʥʘʢ ʧʘʨʘʣʣʝʣʴʥʦʩʪʠ ʜʚʫʭ ʧʣʦʩʢʦʩʪʝʡ. 

 
ʊʝʦʨʝʪʠʯʝʩʢʠʡ  ʤʘʪʝʨʠʘʣ: 

ʆʧʨʝʜʝʣʝʥʠʝ: ɼʚʝ ʧʣʦʩʢʦʩʪʠ ʥʘʟʳʚʘʶʪʩʷ ʧʘʨʘʣʣʝʣʴʥʳʤʠ, ʝʩʣʠ ʦʥʠ ʥʝ ʧʝʨʝʩʝʢʘʶʪʩʷ. 

 
ʇʘʨʘʣʣʝʣʴʥʦʩʪʴ ʧʣʦʩʢʦʩʪʝʡ ʦʙʦʟʥʘʯʘʝʪʩʷ ʪʘʢ: Ŭ ɓ᷆ 

ʈʘʩʩʤʦʪʨʠʤ ʧʨʠʟʥʘʢ ʧʘʨʘʣʣʝʣʴʥʦʩʪʠ ʜʚʫʭ ʧʣʦʩʢʦʩʪʝʡ. 

2.
3

cos .
4

j=

3
cos .

4
j=
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ʊʝʦʨʝʤʘ: ɽʩʣʠ ʜʚʝ ʧʝʨʝʩʝʢʘʶʱʠʝʩʷ ʧʨʷʤʳʝ ʦʜʥʦʡ ʧʣʦʩʢʦʩʪʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʧʘʨʘʣʣʝʣʴʥʳ ʜʚʫʤ ʧʝʨʝʩʝʢʘʶʱʠʤʩʷ ʧʨʷʤʳʤ ʜʨʫʛʦʡ ʧʣʦʩʢʦʩʪʠ, ʪʦ ʵʪʠ ʧʣʦʩʢʦʩʪʠ 

ʧʘʨʘʣʣʝʣʴʥʳ. 

 
ɽʩʣʠ ʘ᷆ʘ1 ʠ b b᷆1, ʪʦ Ŭɓ᷆. 

ʉʚʦʡʩʪʚʘ ʧʘʨʘʣʣʝʣʴʥʳʭ ʧʣʦʩʢʦʩʪʝʡ 
10 ɽʩʣʠ ʜʚʝ ʧʘʨʘʣʣʝʣʴʥʳʝ ʧʣʦʩʢʦʩʪʠ ʧʝʨʝʩʝʯʝʥʳ ʪʨʝʪʴʝʡ, ʪʦ ʣʠʥʠʠ ʠʭ ʧʝʨʝʩʝʯʝʥʠʷ 

ʧʘʨʘʣʣʝʣʴʥʳ. 

 
ɽʩʣʠ Ŭɓ᷆, Ŭžɔ, ɓžɔ, ʪʦ ʘ᷆b. 

20 ʆʪʨʝʟʢʠ ʧʘʨʘʣʣʝʣʴʥʳʭ ʧʨʷʤʳʭ, ʟʘʢʣʶʯʝʥʥʳʝ ʤʝʞʜʫ ʧʘʨʘʣʣʝʣʴʥʳʤʠ ʧʣʦʩʢʦʩʪʷʤʠ, 

ʨʘʚʥʳ. 

 
ɽʩʣʠ Ŭɓ᷆ ʠ ABC᷆D, ʪʦ ɸɺ = CD. 

ʇʨʠʤʝʨ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ:  

ʏʝʨʝʟ ʪʦʯʢʫ ʆ, ʣʝʞʘʱʫʶ ʤʝʞʜʫ ʧʘʨʘʣʣʝʣʴʥʳʤʠ ʧʣʦʩʢʦʩʪʷʤʠ Ŭ ʠ ɓ, ʧʨʦʚʝʜʝʥʳ ʧʨʷʤʳʝ l ʠ 

m. ʇʨʷʤʘʷ l ʧʝʨʝʩʝʢʘʝʪ ʧʣʦʩʢʦʩʪʴ A ʠ B ʚ ʪʦʯʢʘʭ ɸ1ʠ ɸ2 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʨʷʤʘʷ m - ʚ 

ʪʦʯʢʘʭ ɺ1 ʠ ɺ2. ʅʘʡʪʠ ʜʣʠʥʫ ʦʪʨʝʟʢʘ ɸ2ɺ2, ʝʩʣʠ ɸ1ɺ1 = 12ʩʤ, ɺ1ʆ:ʆɺ2 = 3:4  

 

 
 

ɼʘʥʦ: Ŭ ʠ ɓ ï ʧʘʨʘʣʣʝʣʴʥʳʝ ʧʣʦʩʢʦʩʪʠ, ɸ1ɺ1 = 12ʩʤ, ɺ1ʆ:ʆɺ2 = 3:4  

ʅʘʡʪʠ: ɸ2ɺ2  

ʈʝʰʝʥʠʝ.  ʏʝʨʝʟ ʧʨʷʤʳʝ ɸ1ɸ2 ʠ ɺ1ɺ2 ʤʦʞʥʦ ʧʦʚʝʩʪʠ ʧʣʦʩʢʦʩʪʴ, ʢʦʪʦʨʘʷ ʧʝʨʝʩʝʯʸʪ ʧʘʨʘʣʣʝʣʴʥʳʝ ʧʣʦʩʢʦʩʪʠ 

ʧʦ ʧʘʨʘʣʣʝʣʴʥʳʤ ʧʨʷʤʳʤ ɸ1ɺ1 ʠ ɸ2ɺ2.  

ʋ ʦʙʨʘʟʦʚʘʚʰʠʭʩʷ ʪʨʝʫʛʦʣʴʥʠʢʦʚ ʆɸ1ɺ1 ʠ ʆɸ2ɺ2 ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʫʛʣʳ ʨʘʚʥʳ. ʋʛʣʳ ʧʨʠ ʚʝʨʰʠʥʝ ʆ ʨʘʚʥʳ 

ʢʘʢ ʚʝʨʪʠʢʘʣʴʥʳʝ, ʘ ʦʩʪʘʣʴʥʳʝ - ʢʘʢ ʚʥʫʪʨʝʥʥʠʝ ʥʘʢʨʝʩʪ ʣʝʞʘʱʠʝ ʫ ʧʘʨʘʣʣʝʣʴʥʳʭ ʧʨʷʤʳʭ. 

 ʉʣʝʜʦʚʘʪʝʣʴʥʦ ʪʨʝʫʛʦʣʴʥʠʢʠ ʆɸ1ɺ1 ʠ ʆɸ2ɺ2 ʧʦʜʦʙʥʳ.  

ʋ ʧʦʜʦʙʥʳʭ ʪʨʝʫʛʦʣʴʥʠʢʦʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʩʪʦʨʦʥʳ ʩʦʦʪʥʦʩʪʷʪʩʷ ʯʝʨʝʟ ʢʦʵʬʬʠʮʠʝʥʪ  
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ʧʦʜʦʙʠʷ̫ .  

ʆʪʢʫʜʘ:  

ʆɺ1:ʆɺ2 = ɸ1ɺ1:ɸ2ɺ2,  

ʉʣʝʜʦʚʘʪʝʣʴʥʦ:  

 ɸ2ɺ2 = 4 * 12 / 3 = 16  

ʆʪʚʝʪ: 16 ʩʤ.  
ʇʦʨʷʜʦʢ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪʳ: 

1. ʇʨʦʯʠʪʘʡʪʝ ʟʘʜʘʯʫ. 

2. ɿʘʧʠʰʠʪʝ ʫʩʣʦʚʠʝ ʟʘʜʘʯʠ 

3. ʇʨʠʩʪʫʧʘʡʪʝ ʢ ʨʘʩʯʝʪʘʤ  

4. ʉʜʝʣʘʡʪʝ ʚʳʚʦʜ ʦ ʧʨʦʜʝʣʘʥʥʦʡ ʨʘʙʦʪʝ ʠ ʦʮʝʥʠʪʝ ʩʝʙʷ 

ɿʘʜʘʥʠʷ: 

ɿʘʜʘʥʠʝ 1. ʏʝʨʝʟ ʪʦʯʢʫ ʂ, ʥʝ ʣʝʞʘʱʫʶ ʤʝʞʜʫ ʧʘʨʘʣʣʝʣʴʥʳʤʠ ʧʣʦʩʢʦʩʪʷʤʠ ʘʣʴʬʘ ʠ ʙʝʪʘ, 

ʧʨʦʚʝʜʝʥʳ ʧʨʷʤʳʝ ʘ ʠ b. ʇʨʷʤʘʷ ʘ ʧʝʨʝʩʝʢʘʝʪ ʧʣʦʩʢʦʩʪʴ ʘʣʴʬʘ ʚ ʪʦʯʢʝ ɸ1 ʘ ʧʣʦʩʢʦʩʪʴ 

ʙʝʪʘ ʚ ʪʦʯʢʝ ɸ2, ʠ ʧʨʷʤʘʷ b ʧʝʨʝʩʝʢʘʝʪ ʵʪʠ ʧʣʦʩʢʦʩʪʠ ʚ ʪʦʯʢʘʭ B1 ʠ B2 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  

ʅʘʡʪʠ KB2 ʝʩʣʠ A2B2 ʦʪʥʦʩʠʪʩʷ ʢ A1B1 ʢʘʢ 4:3, ʘ KB1 = 14 ʩʤ. (2 ʙʘʣʣʘ). 

ɿʘʜʘʥʠʝ 2. ʃʫʯ KM ʧʝʨʝʩʝʢʘʝʪ ʧʘʨʘʣʣʝʣʴʥʳʝ ʧʣʦʩʢʦʩʪʠ Ŭ ʠ ɓ ʚ ʪʦʯʢʘʭ M1 ʠ ʄ2, ʘ ʣʫʯ ʂʈ- 

ʚ ʪʦʯʢʘʭ ʈ1 ʠ ʈ2 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺʳʯʠʩʣʠʪʝ ʜʣʠʥʫ ʦʪʨʝʟʢʘ ʄ1ʄ2 , ʝʩʣʠ ʂʄ1 = 8ʩʤ, ʘ 

ʄ1 ʈ1 : ʄ2 ʈ2 = 4 : 9 (2 ʙʘʣʣʘ) 

ɿʘʜʘʥʠʝ 3. ʉʪʦʨʦʥʳ N᷂ ʧʝʨʝʩʝʢʘʶʪ ʧʘʨʘʣʣʝʣʴʥʳʝ ʧʣʦʩʢʦʩʪʠ Ŭ ʠ ɓ ʚ ʪʦʯʢʘʭ A,B ʠ C,D. 

ɺʳʯʠʩʣʠ ʜʣʠʥʫ ʦʪʨʝʟʢʘ AB, ʝʩʣʠ NA=13 ʩʤ, NC=20 ʩʤ ʠ CD=56 ʩʤ. (2 ʙʘʣʣʘ) 

 

 

 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʨʘʙʦʪʘ ˉ32:  

ʆʧʨʝʜʝʣʝʥʠʝ ʠ ʩʚʦʡʩʪʚʘ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʩʪʠ ʧʨʷʤʦʡ ʠ ʧʣʦʩʢʦʩʪʠ 
 

ʎʝʣʴ: ʥʘʫʯʠʪʴʩʷ ʨʝʰʘʪʴ ʟʘʜʘʯʠ ʥʘ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʩʪʴ ʧʨʷʤʦʡ ʠ ʧʣʦʩʢʦʩʪʠ. 

ʊʝʦʨʝʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ: 

ɼʚʝ ʧʨʷʤʳʝ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʥʘʟʳʚʘʶʪʩʷ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳʤʠ, ʝʩʣʠ ʫʛʦʣ ʤʝʞʜʫ ʥʠʤʠ ʨʘʚʝʥ 

90o. 

 

ʇʝʨʧʝʥʜʠʢʫʣʷʨʥʳʝ ʧʨʷʤʳʝ ʤʦʛʫʪ ʧʝʨʝʩʝʢʘʪʴʩʷ ʠ ʤʦʛʫʪ ʙʳʪʴ 

ʩʢʨʝʱʠʚʘʶʱʠʤʠʩʷ. 

 

ʃʝʤʤʘ. ɽʩʣʠ ʦʜʥʘ ʠʟ ʜʚʫʭ ʧʘʨʘʣʣʝʣʴʥʳʭ ʧʨʷʤʳʭ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʢ 

ʪʨʝʪʴʝʡ ʧʨʷʤʦʡ, ʪʦ ʠ ʜʨʫʛʘʷ ʧʨʷʤʘʷ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʢ ʵʪʦʡ ʧʨʷʤʦʡ. 

ʆʧʨʝʜʝʣʝʥʠʝ. ʇʨʷʤʘʷ ʥʘʟʳʚʘʝʪʩʷ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʡ ʢ ʧʣʦʩʢʦʩʪʠ, 

ʝʩʣʠ ʦʥʘ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʢ ʣʶʙʦʡ ʧʨʷʤʦʡ, ʣʝʞʘʱʝʡ ʚ ʧʣʦʩʢʦʩʪʠ. 

ɻʦʚʦʨʷʪ ʪʘʢʞʝ, ʯʪʦ ʧʣʦʩʢʦʩʪʴ  ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʢ ʧʨʷʤʦʡ ʘ. 

 
 

ɽʩʣʠ ʧʨʷʤʘʷ ʘ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʢ ʧʣʦʩʢʦʩʪʠ , ʪʦ ʦʥʘ, ʦʯʝʚʠʜʥʦ, 

ʧʝʨʝʩʝʢʘʝʪ ʵʪʫ ʧʣʦʩʢʦʩʪʴ. ɺ ʩʘʤʦʤ ʜʝʣʝ, ʝʩʣʠ ʙʳ ʧʨʷʤʘʷ ʘ ʥʝ 

ʧʝʨʝʩʝʢʘʣʘ ʧʣʦʩʢʦʩʪʴ , ʪʦ ʦʥʘ ʣʝʞʘʣʘ ʙʳ ʚ ʵʪʦʡ ʧʣʦʩʢʦʩʪʠ ʠʣʠ ʙʳʣʘ 

ʙʳ ʧʘʨʘʣʣʝʣʴʥʘ ʝʡ. 

 

ʅʦ ʚ ʪʦʤ ʠ ʚ ʜʨʫʛʦʤ ʩʣʫʯʘʝ ʚ ʧʣʦʩʢʦʩʪʠ ʠʤʝʣʠʩʴ ʙʳ ʧʨʷʤʳʝ, ʥʝ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳʝ ʢ ʧʨʷʤʦʡ ʘ, ʥʘʧʨʠʤʝʨ ʧʨʷʤʳʝ, ʧʘʨʘʣʣʝʣʴʥʳʝ ʝʡ, 

ʯʪʦ ʥʝʚʦʟʤʦʞʥʦ. ɿʥʘʯʠʪ, ʧʨʷʤʘʷ ʘ ʧʝʨʝʩʝʢʘʝʪ ʧʣʦʩʢʦʩʪʴ . 

ʉʚʷʟʴ ʤʝʞʜʫ ʧʘʨʘʣʣʝʣʴʥʦʩʪʴʶ ʧʨʷʤʳʭ ʠ ʠʭ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʩʪʴʶ ʢ ʧʣʦʩʢʦʩʪʠ. 
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1. ɽʩʣʠ ʦʜʥʘ ʠʟ ʜʚʫʭ ʧʘʨʘʣʣʝʣʴʥʳʭ ʧʨʷʤʳʭ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʢ ʧʣʦʩʢʦʩʪʠ, 
ʪʦ ʠ ʜʨʫʛʘʷ ʧʨʷʤʘʷ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʢ ʵʪʦʡ ʧʣʦʩʢʦʩʪʠ. 

2. ɽʩʣʠ ʜʚʝ ʧʨʷʤʳʝ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳ ʢ ʧʣʦʩʢʦʩʪʠ, ʪʦ ʦʥʠ ʧʘʨʘʣʣʝʣʴʥʳ. 

ʇʨʠʟʥʘʢ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʩʪʠ ʧʨʷʤʦʡ ʠ ʧʣʦʩʢʦʩʪʠ. 

 

ʊʝʦʨʝʤʘ. ɽʩʣʠ ʧʨʷʤʘʷ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʢ ʜʚʫʤ ʧʝʨʝʩʝʢʘʶʱʠʤʩʷ ʧʨʷʤʳʤ, 

ʣʝʞʘʱʠʤ ʚ ʦʜʥʦʡ ʧʣʦʩʢʦʩʪʠ, ʪʦ ʦʥʘ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʢ ʵʪʦʡ ʧʣʦʩʢʦʩʪʠ. 

ɿʘʤʝʯʘʥʠʷ.  
1. ʏʝʨʝʟ ʣʶʙʫʶ ʪʦʯʢʫ ʧʨʦʩʪʨʘʥʩʪʚʘ ʧʨʦʭʦʜʠʪ ʧʣʦʩʢʦʩʪʴ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘʷ ʢ ʜʘʥʥʦʡ 
ʧʨʷʤʦʡ, ʠ ʧʨʠʪʦʤ ʝʜʠʥʩʪʚʝʥʥʘʷ. 

2. ʏʝʨʝʟ ʣʶʙʫʶ ʪʦʯʢʫ ʧʨʦʩʪʨʘʥʩʪʚʘ ʧʨʦʭʦʜʠʪ ʧʨʷʤʘʷ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘʷ ʢ ʜʘʥʥʦʡ 
ʧʣʦʩʢʦʩʪʠ, ʠ ʧʨʠʪʦʤ ʪʦʣʴʢʦ ʦʜʥʘ. 

3. ɽʩʣʠ ʜʚʝ ʧʣʦʩʢʦʩʪʠ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳ ʢ ʧʨʷʤʦʡ, ʪʦ ʦʥʠ ʧʘʨʘʣʣʝʣʴʥʳ. 

ʇʨʠʤʝʨ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ: 

ʏʝʨʝʟ ʚʝʨʰʠʥʳ ɸ ʠ ɺ ʨʦʤʙʘ ɸɺʉD ʧʨʦʚʝʜʝʥʳ ʧʘʨʘʣʣʝʣʴʥʳʝ ʧʨʷʤʳʝ AA1 ʠ BB1, ʥʝ 

ʣʝʞʘʱʠʝ ʚ ʧʣʦʩʢʦʩʪʠ ʨʦʤʙʘ. ʀʟʚʝʩʪʥʦ, ʯʪʦ BB1 Ṷ BC, BB1 ṶAB. ʅʘʡʜʠʪʝ A1A, 

ʝʩʣʠ A1C = 13 ʩʤ, BD = 16 ʩʤ, AB= 10 ʩʤ. 

 

ʈʝʰʝʥʠʝ: 

1) BB1 Ṷ AB, BB1 Ṷ BC, ʘ AB Ẕ BC = B ᵼ BB1 Ẕ (ABC) (ʧʦ 

ʧʨʠʟʥʘʢʫ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʩʪʠ ʧʨʷʤʦʡ ʠ ʧʣʦʩʢʦʩʪʠ), ʘ 

ʪ.ʢ. BB1  ᷆AA1, ʪʦ AA1 Ṷ (ABC) ᵼ AA1Ṷ AC; 

2) ʀʩʧʦʣʴʟʫʷ ʩʚʦʡʩʪʚʦ ʜʠʘʛʦʥʘʣʝʡ ʨʦʤʙʘ, ʠʤʝʝʤ ʚ æAOB: 

A᷁OB = 90Á, BO = İ BD = 8 ʩʤ. ʇʦ ʪʝʦʨʝʤʝ ʇʠʬʘʛʦʨʘ: 

AO = 
 

= 6 ʩʤ, 

AO = İ AC ᵼ AC = 12 ʩʤ; 

3) æ A1AC ï ʧʨʷʤʦʫʛʦʣʴʥʳʡ. ʇʦ ʪʝʦʨʝʤʝ ʇʠʬʘʛʦʨʘ: 

AA1 = 
 

= 5 ʩʤ. 

ʆʪʚʝʪ: 5 ʩʤ. 
 

ɿʘʜʘʥʠʷ (ʟʘ ʢʘʞʜʳʡ ʧʨʘʚʠʣʴʥʳʡ ʦʪʚʝʪ ʪʝʩʪʘ ʜʘʝʪʩʷ 0,5 ʙʘʣʣʘ ʠ ʟʘ ʧʨʘʚʠʣʴʥʦ 

ʨʝʰʝʥʥʫʶ ʟʘʜʘʯʫ ʜʘʝʪʩʷ 2 ʙʘʣʣʘ): 

ʈʝʰʠʪʝ ʪʝʩʪ 

1.ɽʩʣʠ ʫʛʦʣ ʤʝʞʜʫ ʜʚʫʤʷ ʧʨʷʤʳʤʠ ʨʘʚʝʥ 90Á, ʪʦ ʵʪʠ ʧʨʷʤʳʝ: 

ʘ) ʧʝʨʝʩʝʢʘʶʪʩʷ, ʙ) ʧʘʨʘʣʣʝʣʴʥʳ, ʚ) ʩʢʨʝʱʠʚʘʶʪʩʷ, ʛ) ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳ, ʜ) ʩʦʚʧʘʜʘʶʪ. 

2. ʂʘʢʦʝ ʠʟ ʩʣʝʜʫʶʱʠʭ ʫʪʚʝʨʞʜʝʥʠʡ ʥʝʚʝʨʥʦ: 

ʘ) ʝʩʣʠ ʧʨʷʤʘʷ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʢ ʜʚʫʤ ʧʨʷʤʳʤ, ʣʝʞʘʱʠʤ ʚ ʧʣʦʩʢʦʩʪʠ, ʪʦ ʦʥʘ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʠ ʢ ʵʪʦʡ 

ʧʣʦʩʢʦʩʪʠ, ʙ) ʝʩʣʠ ʧʨʷʤʘʷ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʢ ʧʣʦʩʢʦʩʪʠ, ʪʦ ʦʥʘ ʝʝ ʧʝʨʝʩʝʢʘʝʪ, ʚ) ʝʩʣʠ ʜʚʝ ʧʣʦʩʢʦʩʪʠ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳ ʢ ʧʨʷʤʦʡ, ʪʦ ʦʥʠ ʧʘʨʘʣʣʝʣʴʥʳ, ʛ) ʝʩʣʠ ʜʚʝ ʧʨʷʤʳʝ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳ ʢ ʧʣʦʩʢʦʩʪʠ, ʪʦ ʦʥʠ 

ʧʘʨʘʣʣʝʣʴʥʳ, ʜ) ʝʩʣʠ ʦʜʥʘ ʠʟ ʜʚʫʭ ʧʘʨʘʣʣʝʣʴʥʳʭ ʧʨʷʤʳʭ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʢ ʧʣʦʩʢʦʩʪʠ, ʪʦ ʠ ʜʨʫʛʘʷ ʧʨʷʤʘʷ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʢ ʵʪʦʡ ʧʣʦʩʢʦʩʪʠ. 

3.ɽʩʣʠ ʦʜʥʘ ʠʟ ʜʚʫʭ ʩʢʨʝʱʠʚʘʶʱʠʭʩʷ ʧʨʷʤʳʭ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʢ ʧʣʦʩʢʦʩʪʠ, ʪʦ ʙʫʜʝʪ ʣʠ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʢ ʵʪʦʡ ʧʣʦʩʢʦʩʪʠ ʚʪʦʨʘʷ ʧʨʷʤʘʷ? 

ʘ) ʜʘ, ʙ) ʜʘ, ʥʦ ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ, ʚ) ʦʧʨʝʜʝʣʠʪʴ ʥʝʣʴʟʷ, ʛ) ʥʝʪ, ʜ) ʜʨʫʛʦʡ ʦʪʚʝʪ. 
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4. ʇʨʷʤʘʷ ʘ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʢ ʧʨʷʤʳʤ ʩ ʠ ʚ, ʣʝʞʘʱʠʤ ʚ ʧʣʦʩʢʦʩʪʠ , ʧʨʷʤʘʷ ʘ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʢ 

ʧʣʦʩʢʦʩʪʠ . ʂʘʢʦʚʦ ʚʟʘʠʤʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʧʨʷʤʳʭ ʩ ʠ ʚ? 

ʘ) ʧʘʨʘʣʣʝʣʴʥʳ, ʙ) ʧʝʨʝʩʝʢʘʶʪʩʷ, ʚ) ʧʘʨʘʣʣʝʣʴʥʳ ʠʣʠ ʧʝʨʝʩʝʢʘʶʪʩʷ, ʛ) ʩʦʚʧʘʜʘʶʪ,  ʜ) ʦʧʨʝʜʝʣʠʪʴ ʥʝʣʴʟʷ. 

5.ʆʜʥʘ ʠʟ ʜʚʫʭ ʧʘʨʘʣʣʝʣʴʥʳʭ ʧʣʦʩʢʦʩʪʝʡ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʧʨʷʤʦʡ, ʪʦʛʜʘ: 

ʘ) ʜʨʫʛʘʷ ʧʣʦʩʢʦʩʪʴ ʧʘʨʘʣʣʝʣʴʥʘ ʧʨʷʤʦʡ, ʙ) ʧʨʷʤʘʷ ʣʝʞʠʪ ʚ ʜʨʫʛʦʡ ʧʣʦʩʢʦʩʪʠ, ʚ) ʜʨʫʛʘʷ ʧʣʦʩʢʦʩʪʴ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʧʨʷʤʦʡ, ʛ) ʧʨʷʤʘʷ ʥʝ ʧʝʨʝʩʝʢʘʝʪ ʜʨʫʛʫʶ ʧʣʦʩʢʦʩʪʴ,  ʜ) ʚʳʧʦʣʥʷʶʪʩʷ ʚʩʝ ʩʣʫʯʘʠ, 

ʫʢʘʟʘʥʥʳʝ ʚ ʧʫʥʢʪʘʭ ʘ - ʛ. 

6.ʊʦʯʢʘ ɽ ʥʝ ʧʨʠʥʘʜʣʝʞʠʪ ʧʣʦʩʢʦʩʪʠ ʧʨʷʤʦʫʛʦʣʴʥʠʢʘ ɸɺʉD, ɺɽ ɸɺ, ɺɽ ɺʉ. ʊʦʛʜʘ ʧʨʷʤʘʷ ʠ 

ʧʣʦʩʢʦʩʪʴ ɺʉɽ: 

ʘ) ʧʘʨʘʣʣʝʣʴʥʳ, ʙ) ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳ, ʚ) ʩʢʨʝʱʠʚʘʶʪʩʷ, ʛ) ʧʨʷʤʘʷ ʣʝʞʠʪ ʚ ʧʣʦʩʢʦʩʪʠ,  ʜ) ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳ, 

ʥʦ ʥʝ ʧʝʨʝʩʝʢʘʶʪʩʷ. 

7.ʂʘʢʦʝ ʠʟ ʩʣʝʜʫʶʱʠʭ ʫʪʚʝʨʞʜʝʥʠʡ ʥʝʚʝʨʥʦ? 

ʘ) ʧʝʨʧʝʥʜʠʢʫʣʷʨ ʠ ʥʘʢʣʦʥʥʘʷ, ʚʳʭʦʜʷʱʠʝ ʠʟ ʦʜʥʦʡ ʪʦʯʢʠ, ʠʤʝʶʪ ʨʘʚʥʳʝ ʜʣʠʥʳ, ʙ) ʧʨʦʝʢʮʠʝʡ ʧʨʷʤʦʡ ʥʘ 

ʧʣʦʩʢʦʩʪʴ ʷʚʣʷʝʪʩʷ ʪʦʯʢʘ ʠʣʠ ʧʨʷʤʘʷ, ʚ) ʥʘʢʣʦʥʥʳʝ ʨʘʟʥʦʡ ʜʣʠʥʳ, ʧʨʦʚʝʜʝʥʥʳʝ ʢ ʧʣʦʩʢʦʩʪʠ ʠʟ ʦʜʥʦʡ ʪʦʯʢʠ, 

ʠʤʝʶʪ ʧʨʦʝʢʮʠʠ ʨʘʟʥʳʭ ʜʣʠʥ,  ʛ) ʧʨʷʤʘʷ, ʧʨʦʚʝʜʝʥʥʘʷ ʚ ʧʣʦʩʢʦʩʪʠ ʯʝʨʝʟ ʦʩʥʦʚʘʥʠʝ ʥʘʢʣʦʥʥʦʡ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʢ ʥʝʡ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʢ ʝʝ ʧʨʦʝʢʮʠʠ, ʜ) ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʧʨʦʠʟʚʦʣʴʥʦʡ ʪʦʯʢʠ ʦʜʥʦʡ ʠʟ 

ʧʘʨʘʣʣʝʣʴʥʳʭ ʧʣʦʩʢʦʩʪʝʡ ʜʦ ʜʨʫʛʦʡ ʧʣʦʩʢʦʩʪʠ ʥʘʟʳʚʘʝʪʩʷ ʨʘʩʩʪʦʷʥʠʝʤ ʤʝʞʜʫ ʧʘʨʘʣʣʝʣʴʥʳʤʠ ʧʣʦʩʢʦʩʪʷʤʠ. 

8.ʈʘʩʩʪʦʷʥʠʷ ʦʪ ʪʦʯʢʠ ʄ ʜʦ ʩʪʦʨʦʥ ʧʨʷʤʦʫʛʦʣʴʥʦʛʦ ʪʨʝʫʛʦʣʴʥʠʢʘ ɸɺʉ (ʫʛʦʣ ʉ ʨʘʚʝʥ 90Á) ʨʘʚʥʳ. 

ʂʘʢʦʝ ʠʟ ʩʣʝʜʫʶʱʠʭ ʫʪʚʝʨʞʜʝʥʠʡ ʚʝʨʥʦ? 

ʘ) ʧʣʦʩʢʦʩʪʠ ʄɸɺ ʠ ɸɺʉ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳ, ʙ) ʧʣʦʩʢʦʩʪʠ ʄɺʉ ʠ ɸɺʉ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳ, ʚ) ʧʣʦʩʢʦʩʪʠ 

ʄɸʉ ʠ ɸɺʉ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳ, ʛ) ʧʣʦʩʢʦʩʪʠ ʄɸʉ ʠ ʄɺʉ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳ, ʜ) ʫʩʣʦʚʠʷ ʚ ʧʫʥʢʪʘʭ ʘ - ʛ 

ʥʝʚʝʨʥʳ. 

9.ʋʛʦʣ ʤʝʞʜʫ ʜʚʫʤʷ ʧʣʦʩʢʦʩʪʷʤʠ ʨʘʚʝʥ 80Á. ʂʘʢʦʝ ʠʟ ʩʣʝʜʫʶʱʠʭ ʫʪʚʝʨʞʜʝʥʠʡ ʥʝʚʝʨʥʦ? 

ʘ) ʧʣʦʩʢʦʩʪʠ ʧʝʨʝʩʝʢʘʶʪʩʷ, ʙ) ʚ ʦʜʥʦʡ ʠʟ ʧʣʦʩʢʦʩʪʝʡ ʥʘʡʜʝʪʩʷ ʧʨʷʤʘʷ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘʷ ʜʨʫʛʦʡ ʧʣʦʩʢʦʩʪʠ, 

ʚ) ʚ ʦʜʥʦʡ ʠʟ ʧʣʦʩʢʦʩʪʝʡ ʚʩʝ ʧʨʷʤʳʝ ʥʝ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳ ʜʨʫʛʦʡ ʧʣʦʩʢʦʩʪʠ, ʛ) ʚ ʦʜʥʦʡ ʠʟ ʧʣʦʩʢʦʩʪʝʡ 

ʥʘʡʜʝʪʩʷ ʧʨʷʤʘʷ, ʧʘʨʘʣʣʝʣʴʥʘʷ ʜʨʫʛʦʡ ʧʣʦʩʢʦʩʪʠ, ʜ) ʧʣʦʩʢʦʩʪʠ ʥʝ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳ. 

10.ʂʘʢʦʝ ʠʟ ʩʣʝʜʫʶʱʠʭ ʫʪʚʝʨʞʜʝʥʠʡ ʚʝʨʥʦ? 

ʘ) ʛʨʘʜʫʩʥʘʷ ʤʝʨʘ ʜʚʫʛʨʘʥʥʦʛʦ ʫʛʣʘ ʥʝ ʧʨʝʚʦʩʭʦʜʠʪ 90Á, ʙ) ʜʚʫʛʨʘʥʥʳʤ ʫʛʣʦʤ ʥʘʟʳʚʘʝʪʩʷ ʧʣʦʩʢʠʡ ʫʛʦʣ, 

ʦʙʨʘʟʦʚʘʥʥʳʡ ʧʨʷʤʦʡ ʘ ʠ ʜʚʫʤʷ ʧʦʣʫʧʣʦʩʢʦʩʪʷʤʠ ʩ ʦʙʱʝʡ ʛʨʘʥʠʮʝʡ ʘ, ʚ) ʝʩʣʠ ʦʜʥʘ ʠʟ ʜʚʫʭ ʧʣʦʩʢʦʩʪʝʡ 

ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʧʨʷʤʫʶ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʫʶ ʢ ʜʨʫʛʦʡ ʧʣʦʩʢʦʩʪʠ, ʪʦ ʪʘʢʠʝ ʧʣʦʩʢʦʩʪʠ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳ, ʛ) 

ʫʛʦʣ ʤʝʞʜʫ ʧʣʦʩʢʦʩʪʷʤʠ ʚʩʝʛʜʘ ʪʫʧʦʡ,  ʜ) ʚʩʝ ʣʠʥʝʡʥʳʝ ʫʛʣʳ ʜʚʫʛʨʘʥʥʦʛʦ ʫʛʣʘ ʨʘʟʣʠʯʥʳ. 

11.ʂʘʢʦʝ ʠʟ ʩʣʝʜʫʶʱʠʭ ʫʪʚʝʨʞʜʝʥʠʡ ʚʝʨʥʦ? 

ʘ) ʚ ʧʨʷʤʦʫʛʦʣʴʥʦʤ ʧʘʨʘʣʣʝʣʝʧʠʧʝʜʝ ʚʩʝ ʰʝʩʪʴ ʛʨʘʥʝʡ - ʧʨʦʠʟʚʦʣʴʥʳʝ ʧʘʨʘʣʣʝʣʦʛʨʘʤʤʳ, ʙ) ʚʩʝ ʜʚʫʛʨʘʥʥʳʝ 

ʫʛʣʳ ʧʨʷʤʦʫʛʦʣʴʥʦʛʦ ʧʘʨʘʣʣʝʣʝʧʠʧʝʜʘ - ʦʩʪʨʳʝ, ʚ) ʧʨʷʤʦʫʛʦʣʴʥʳʡ ʧʘʨʘʣʣʝʣʝʧʠʧʝʜ, ʫ ʢʦʪʦʨʦʛʦ ʚʩʝ ʪʨʠ 

ʠʟʤʝʨʝʥʠʷ ʨʘʚʥʳ, ʥʘʟʳʚʘʝʪʩʷ ʢʫʙʦʤ, ʛ) ʢʚʘʜʨʘʪ ʜʠʘʛʦʥʘʣʠ ʧʨʷʤʦʫʛʦʣʴʥʦʛʦ ʧʘʨʘʣʣʝʣʝʧʠʧʝʜʘ ʨʘʚʝʥ ʩʫʤʤʝ 

ʪʨʝʭ ʝʛʦ ʠʟʤʝʨʝʥʠʡ, ʜ) ʧʘʨʘʣʣʝʣʝʧʠʧʝʜ ʥʘʟʳʚʘʝʪʩʷ ʧʨʷʤʦʫʛʦʣʴʥʳʤ, ʝʩʣʠ ʝʛʦ ʙʦʢʦʚʳʝ ʨʝʙʨʘ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳ ʢ ʦʩʥʦʚʘʥʠʶ. 

12.ɼʣʠʥʳ ʪʨʝʭ ʨʝʙʝʨ, ʠʤʝʶʱʠʭ ʦʙʱʫʶ ʚʝʨʰʠʥʫ, ʥʘʟʳʚʘʶʪʩʷ: 

ʘ) ʚʳʩʦʪʘʤʠ ʧʨʷʤʦʫʛʦʣʴʥʦʛʦ ʧʘʨʘʣʣʝʣʝʧʠʧʝʜʘ, ʙ) ʜʠʘʛʦʥʘʣʷʤʠ ʧʨʷʤʦʫʛʦʣʴʥʦʛʦ ʧʘʨʘʣʣʝʣʝʧʠʧʝʜʘ, ʚ) 

ʠʟʤʝʨʝʥʠʷʤʠ ʧʨʷʤʦʫʛʦʣʴʥʦʛʦ ʧʘʨʘʣʣʝʣʝʧʠʧʝʜʘ, ʛ) ʜʠʘʛʦʥʘʣʷʤʠ ʦʩʥʦʚʘʥʠʷ ʧʨʷʤʦʫʛʦʣʴʥʦʛʦ 

ʧʘʨʘʣʣʝʣʝʧʠʧʝʜʘ, ʜ) ʩʤʝʞʥʳʤʠ ʨʝʙʨʘʤʠ ʧʨʷʤʦʫʛʦʣʴʥʦʛʦ ʧʘʨʘʣʣʝʣʝʧʠʧʝʜʘ. 
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13. ʈʝʰʠʪʝ ʟʘʜʘʯʫ:  

ʏʝʨʝʟ ʚʝʨʰʠʥʳ ɸ ʠ ɺ ʧʨʷʤʦʫʛʦʣʴʥʠʢʘ ɸɺʉD ʧʨʦʚʝʜʝʥʳ ʧʘʨʘʣʣʝʣʴʥʳʝ ʧʨʷʤʳʝ AA1 ʠ BB1, ʥʝ ʣʝʞʘʱʠʝ ʚ 

ʧʣʦʩʢʦʩʪʠ ʧʨʷʤʦʫʛʦʣʴʥʠʢʘ. ʀʟʚʝʩʪʥʦ, ʯʪʦ AA1 Ṷ AB, AA1Ṷ AD. ʅʘʡʜʠʪʝ B1B, ʝʩʣʠ B1D = 25 ʩʤ, AB = 12 

ʩʤ, AD = 16 ʩʤ. 

 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʨʘʙʦʪʘ ˉ32: 

ʆʧʨʝʜʝʣʝʥʠʝ ʧʝʨʧʝʥʜʠʢʫʣʷʨʘ, ʥʘʢʣʦʥʥʦʡ. ʊʝʦʨʝʤʘ ʦ ʪʨʸʭ ʧʝʨʧʝʥʜʠʢʫʣʷʨʘʭ 
 

ʎʝʣ:ɹ ʥʘʫʯʠʪʴʩʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʪʝʤʳ ʩʦʩʪʘʚʣʷʪʴ ʪʝʩʪʳ ʠ ʢʨʦʩʩʚʦʨʜʳ. 
ʊʝʦʨʝʪʠʯʝʩʢʠʡ  ʤʘʪʝʨʠʘʣ:  

ʇʝʨʧʝʥʜʠʢʫʣʷʨʥʳʝ ʧʨʷʤʳʝ 

 

ʆʧʨʝʜʝʣʝʥʠʝ. ɼʚʝ ʧʨʷʤʳʝ ʥʘʟʳʚʘʶʪʩʷ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳʤʠ, ʝʩʣʠ ʦʥʠ ʧʝʨʝʩʝʢʘʶʪʩʷ ʧʦʜ 

ʧʨʷʤʳʤ ʫʛʣʦʤ. 

ʇʝʨʧʝʥʜʠʢʫʣʷʨʥʦʩʪʴ ʧʨʷʤʳʭ ʦʙʦʟʥʘʯʘʝʪʩʷ ʟʥʘʢʦʤ Ṷ ɿʘʧʠʩʴ ʘ Ṷ b ʯʠʪʘʝʪʩʷ: 

ʇʨʷʤʘʷ ʘ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʧʨʷʤʦʡ b. 

ʊʝʦʨʝʤʘ. ʏʝʨʝʟ ʢʘʞʜʫʶ ʪʦʯʢʫ ʧʨʷʤʦʡ ʤʦʞʥʦ ʧʨʦʚʝʩʪʠ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʫʶ ʝʡ ʧʨʷʤʫʶ, ʠ 

ʪʦʣʴʢʦ ʦʜʥʫ. 

 

ʅʘʢʣʦʥʥʘʷ ʧʨʷʤʘʷ ð ʵʪʦ ʧʣʦʩʢʘʷ ʧʦʚʝʨʭʥʦʩʪʴ, ʫʩʪʘʥʦʚʣʝʥʥʘʷ ʧʦʜ ʫʛʣʦʤ, ʦʪʣʠʯʥʳʤ ʦʪ 

ʧʨʷʤʦʛʦ ʠʣʠ ʥʫʣʝʚʦʛʦ, ʢ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. 

 

ʇʝʨʧʝʥʜʠʢʫʣʷʨʦʤ, ʦʧʫʱʝʥʥʳʤ ʠʟ ʜʘʥʥʦʡ ʪʦʯʢʠ ʜʘʥʥʫʶ ʧʣʦʩʢʦʩʪʴ, ʥʘʟʳʚʘʝʪʩʷ ʦʪʨʝʟʦʢ, 

ʩʦʝʜʠʥʷʶʱʠʡ ʜʘʥʥʫʶ ʪʦʯʢʫ ʩ ʪʦʯʢʦʡ ʧʣʦʩʢʦʩʪʠ ʠ ʣʝʞʘʱʠʡ ʥʘ ʧʨʷʤʦʡ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʡ 

ʧʣʦʩʢʦʩʪʠ. ʂʦʥʝʮ ʵʪʦʛʦ ʦʪʨʝʟʢʘ, ʣʝʞʘʱʠʡ ʚ ʧʣʦʩʢʦʩʪʠ, ʥʘʟʳʚʘʝʪʩʷ ʦʩʥʦʚʘʥʠʝʤ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʘ. 

ʅʘʢʣʦʥʥʦʡ, ʧʨʦʚʝʜʝʥʥʦʡ ʠʟ ʜʘʥʥʦʡ ʪʦʯʢʠ ʢ ʜʘʥʥʦʡ ʧʣʦʩʢʦʩʪʠ, ʥʘʟʳʚʘʝʪʩʷ ʣʶʙʦʡ 

ʦʪʨʝʟʦʢ, ʩʦʝʜʠʥʷʶʱʠʡ ʜʘʥʥʫʶ ʪʦʯʢʫ ʩ ʪʦʯʢʦʡ ʧʣʦʩʢʦʩʪʠ, ʥʝ ʷʚʣʷʶʱʠʡʩʷ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʦʤ ʢ ʧʣʦʩʢʦʩʪʠ. ʂʦʥʝʮ ʦʪʨʝʟʢʘ, ʣʝʞʘʱʠʡ ʚ ʧʣʦʩʢʦʩʪʠ, ʥʘʟʳʚʘʝʪʩʷ 
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ʦʩʥʦʚʘʥʠʝʤ ʥʘʢʣʦʥʥʦʡ. ʆʪʨʝʟʦʢ, ʩʦʝʜʠʥʷʶʱʠʡ ʦʩʥʦʚʘʥʠʷ ʧʝʨʧʝʥʜʠʢʫʣʷʨʘ ʥʘʢʣʦʥʥʦʡ, 

ʧʨʦʚʝʜʝʥʥʳʭ ʠʟ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʪʦʯʢʠ, ʥʘʟʳʚʘʝʪʩʷ ʧʨʦʝʢʮʠʝʡ ʥʘʢʣʦʥʥʦʡ.  

 

AB ï ʧʝʨʧʝʥʜʠʢʫʣʷʨ ʢ ʧʣʦʩʢʦʩʪʠ Ŭ.  

AC ï ʥʘʢʣʦʥʥʘʷ, CB ï ʧʨʦʝʢʮʠʷ ʥʘʢʣʦʥʥʦʡ ɸʉ ʥʘ ʧʣʦʩʢʦʩʪʴ Ŭ.  

ʉ ï ʦʩʥʦʚʘʥʠʝ ʥʘʢʣʦʥʥʦʡ, B - ʦʩʥʦʚʘʥʠʝ ʧʝʨʧʝʥʜʠʢʫʣʷʨʘ. 

ɿʘʜʘʥʠʷ 

ɿʘʜʘʯʘ ˉ1 (3 ʙʘʣʣʘ).  

1. ʂʘʢ ʥʘʟʳʚʘʝʪʩʷ ʣʠʥʠʷ, ʩʦʝʜʠʥʷʶʱʘʷ ʦʩʥʦʚʘʥʠʷ ʧʝʨʧʝʥʜʠʢʫʣʷʨʘ ʠ ʥʘʢʣʦʥʥʦʡ? 

ʘ) ʦʪʨʝʟʦʢ; 

ʙ) ʫʛʦʣ; 

ʚ) ʧʨʦʝʢʮʠʷ; 

ʛ) ʨʘʩʩʪʦʷʥʠʝ. 

2. ʇʨʷʤʘʷ ʧʨʦʚʝʜʝʥʥʘʷ ʚ ʧʣʦʩʢʦʩʪʠ ʠ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘʷ ʧʨʦʝʢʮʠʠ ʥʘʢʣʦʥʥʦʡ ʥʘ 
ʵʪʫ ʧʣʦʩʢʦʩʪʴ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʠ... 

ʘ) ʩʘʤʦʡ ʩʝʙʝ; 

ʙ) ʩʘʤʦʡ ʥʘʢʣʦʥʥʦʡ; 

ʚ) ʩʘʤʦʡ ʧʨʦʝʢʮʠʠ; 

ʛ) ʩʘʤʦʤʫ ʧʝʨʧʝʥʜʠʢʫʣʷʨʫ. 

3. ʈʘʩʩʪʦʷʥʠʝ ʦʪ ʪʦʯʢʠ ʜʦ ʧʨʷʤʦʡ ʨʘʚʥʦ ʜʣʠʥʝ...  

ʘ) ʥʘʢʣʦʥʥʦʡ; 

ʙ) ʤʝʜʠʘʥʳ; 

ʚ) ʧʨʦʝʢʮʠʠ; ʛ)ʧʝʨʧʝʥʜʠʢʫʣʷʨʘ 

4. ʀʟ ʜʚʫʭ ʥʘʢʣʦʥʥʳʭ, ʠʩʭʦʜʷʱʠʭ ʠʟ ʦʜʥʦʡ ʪʦʯʢʠ, ʥʝ ʣʝʞʘʱʝʡ ʥʘ ʜʘʥʥʦʡ 

ʧʣʦʩʢʦʩʪʠ, ʙʦʣʴʰʝ ʪʘ, ʫ ʢʦʪʦʨʦʡ... 

ʘ)ʧʝʨʧʝʥʜʠʢʫʣʷʨ ʙʦʣʴʰʝ; 

ʙ) ʧʨʦʝʢʮʠʷ ʤʝʥʴʰʝ; 

ʚ) ʧʨʦʝʢʮʠʷ ʙʦʣʴʰʝ; 

ʛ) ʧʝʨʧʝʥʜʠʢʫʣʷʨ ʤʝʥʴʰʝ. 

5. ʊʦʯʢʘ ɸ ʥʝ ʣʝʞʠʪ ʚ ʧʣʦʩʢʦʩʪʠ, ʘ ʪʦʯʢʘ ɽ - ʧʨʠʥʘʜʣʝʞʠʪ ʵʪʦʡ ʧʣʦʩʢʦʩʪʠ. ɸɽ = 

13, ʧʨʦʝʢʮʠʷ ʵʪʦʛʦ ʦʪʨʝʟʢʘ ʥʘ ʧʣʦʩʢʦʩʪʴ ʨʘʚʥʘ 5. ʂʘʢʦʚʦ ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʪʦʯʢʠ ɸ 

ʜʦ ʜʘʥʥʦʡ ʧʣʦʩʢʦʩʪʠ?  

ʘ) 144; 

ʙ) 8; 

ʚ) 18; 

ʛ) 12. 

 

 

ʇʨʷʤʘʷ, ʣʝʞʘʱʘʷ ʚ ʧʣʦʩʢʦʩʪʠ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʥʘʢʣʦʥʥʦʡ ʪʦʛʜʘ ʠ ʪʦʣʴʢʦ ʪʦʛʜʘ, 

ʢʦʛʜʘ ʦʥʘ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʧʨʦʝʢʮʠʠ ʵʪʦʡ ʥʘʢʣʦʥʥʦʡ ʥʘ ʜʘʥʥʫʶ ʧʣʦʩʢʦʩʪʴ. 
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ʅʘ ʨʠʩʫʥʢʝ ʧʦʢʘʟʘʥʳ ʚʩʝ ʪʨʠ ʧʝʨʧʝʥʜʠʢʫʣʷʨʘ. 

ɽʩʣʠ ʧʨʷʤʘʷ m, ʣʝʞʘʱʘʷ ʚ ʧʣʦʩʢʦʩʪʠ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʧʨʦʝʢʮʠʠ ʥʘʢʣʦʥʥʦʡ, ʪʦ ʦʥʘ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʠ ʩʘʤʦʡ ʥʘʢʣʦʥʥʦʡ. 

ʉʣʦʚʘ çʪʦʛʜʘ ʠ ʪʦʣʴʢʦ ʪʦʛʜʘè ʚ ʬʦʨʤʫʣʠʨʦʚʢʝ ʪʝʦʨʝʤʳ ʦʟʥʘʯʘʶʪ, ʯʪʦ ʧʨʷʤʘʷ 

m ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʦʜʥʦʚʨʝʤʝʥʥʦ ʠ ʥʘʢʣʦʥʥʦʡ, ʠ ʝʝ ʧʨʦʝʢʮʠʠ. ɽʩʣʠ m ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ 

ʥʘʢʣʦʥʥʦʡ, ʟʥʘʯʠʪ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʠ ʝʝ ʧʨʦʝʢʮʠʠ, ʠ ʥʘʦʙʦʨʦʪ. 

 
ʇʨʠʤʝʨ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ: 

ʏʝʨʝʟ ʮʝʥʪʨ ʚʧʠʩʘʥʥʦʡ ʚ ʪʨʝʫʛʦʣʴʥʠʢ ʦʢʨʫʞʥʦʩʪʠ ʧʨʦʚʝʜʝʥʘ ʧʨʷʤʘʷ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘʷ 

ʧʣʦʩʢʦʩʪʠ ʪʨʝʫʛʦʣʴʥʠʢʘ. ɼʦʢʘʞʠʪʝ, ʯʪʦ ʢʘʞʜʘʷ ʪʦʯʢʘ ʵʪʦʡ ʧʨʷʤʦʡ ʨʘʚʥʦʫʜʘʣʝʥʘ ʦʪ ʩʪʦʨʦʥ 

ʪʨʝʫʛʦʣʴʥʠʢʘ. 

ʈʝʰʝʥʠʝ: ʇʫʩʪʴ ɸ, ɺ, ʉ - ʪʦʯʢʠ ʢʘʩʘʥʠʷ ʩʪʦʨʦʥ ʪʨʝʫʛʦʣʴʥʠʢʘ ʩ 

ʦʢʨʫʞʥʦʩʪʴʶ, ʆ - ʮʝʥʪʨ ʦʢʨʫʞʥʦʩʪʠ ʠ S - ʪʦʯʢʘ ʥʘ ʧʝʨʧʝʥʜʠʢʫʣʷʨʝ. 

ʊʘʢ ʢʘʢ ʨʘʜʠʫʩ ʆɸ ʧʝʨʧʝʥʜʠʢʫʣʷʨʝʥ ʩʪʦʨʦʥʝ ʪʨʝʫʛʦʣʴʥʠʢʘ, ʪʦ 

ʧʦ ʪʝʦʨʝʤʝ ʦ ʪʨʝʭ ʧʝʨʧʝʥʜʠʢʫʣʷʨʘʭ ʦʪʨʝʟʦʢ Sɸ ʝʩʪʴ ʧʝʨʧʝʥʜʠʢʫʣʷʨ ʢ 

ʵʪʦʡ ʩʪʦʨʦʥʝ, ʘ ʝʛʦ ʜʣʠʥʘ - ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʪʦʯʢʠ S ʜʦ ʩʪʦʨʦʥʳ 

ʪʨʝʫʛʦʣʴʥʠʢʘ. ʧʦ ʪʝʦʨʝʤʝ ʇʠʬʘʛʦʨʘ Sɸ2=Oɸ2+SO2=r2+SO2, ʛʜʝ r  - 

ʨʘʜʠʫʩ ʚʧʠʩʘʥʥʦʡ ʦʢʨʫʞʥʦʩʪʠ. ɸʥʘʣʦʛʠʯʥʦ 

ʧʦʣʫʯʘʝʤ Sɺ2=r2+SO2 ʠ Sʉ2=r2+SO2, ʪ.ʝ. ʚʩʝ ʨʘʩʩʪʦʷʥʠʷ ʦʪ ʪʦʯʢʠ S ʜʦ 

ʩʪʦʨʦʥ ʪʨʝʫʛʦʣʴʥʠʢʘ ʨʘʚʥʳ. ʏ.ʪ.ʜ. 
 

ɿʘʜʘʥʠʷ: 

ɿʘʜʘʯʘ ˉ1: ɼʦʢʘʞʠʪʝ, ʯʪʦ ʯʝʨʝʟ ʣʶʙʫʶ ʪʦʯʢʫ ʧʨʷʤʦʡ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʤʦʞʥʦ ʧʨʦʚʝʩʪʠ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʫʶ ʝʡ ʧʨʷʤʫʶ. (1 ʙʘʣʣ) 

ɿʘʜʘʯʘ ˉ2: ɼʦʢʘʞʠʪʝ, ʯʪʦ ʯʝʨʝʟ ʣʶʙʫʶ ʪʦʯʢʫ ɸ ʤʦʞʥʦ ʧʨoʚʝʩʪʠ ʧʨʷʤʫʶ, 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʫʶ ʜʘʥʥʦʡ ʧʣʦʩʢʦʩʪʠ. (1 ʙʘʣʣ) 

ɿʘʜʘʯʘ ˉ3: ɼʦʢʘʞʠʪʝ, ʯʪʦ ʝʩʣʠ ʧʨʷʤʘʷ ʧʘʨʘʣʣʝʣʴʥʘ ʧʣʦʩʢʦʩʪʠ, ʪʦ ʚʩʝ ʝʝ ʪʦʯʢʠ ʥʘʭʦʜʷʪʩʷ 

ʥʘ ʦʜʠʥʘʢʦʚʦʤ ʨʘʩʩʪʦʷʥʠʠ ʦʪ ʧʣʦʩʢʦʩʪʠ. (1 ʙʘʣʣ) 

ɿʘʜʘʯʘ ˉ4: ɼʘʥʳ ʧʨʷʤʘʷ  ʠ ʧʣʦʩʢʦʩʪʴ. ʇʨʦʚʝʜʠʪʝ ʯʝʨʝʟ ʧʨʷʤʫʶ ʘ ʧʣʦʩʢʦʩʪʴ, 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʫʶ ʧʣʦʩʢʦʩʪʠ. (1 ʙʘʣʣ) 

ɿʘʜʘʯʘ ˉ 5. ʏʝʨʝʟ ʮʝʥʪʨ ʚʧʠʩʘʥʥʦʡ ʚ ʪʨʝʫʛʦʣʴʥʠʢ ʦʢʨʫʞʥʦʩʪʠ ʧʨʦʚʝʜʝʥʘ ʧʨʷʤʘʷ, ʢʘʞʜʘʷ 

ʪʦʯʢʘ ʵʪʦʡ ʧʨʷʤʦʡ ʨʘʚʥʦʫʜʘʣʝʥʘ ʦʪ ʩʪʦʨʦʥ ʪʨʝʫʛʦʣʴʥʠʢʘ. ɼʦʢʘʞʠʪʝ, ʯʪʦ ʜʘʥʥʘʷ ʧʨʷʤʘʷ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʧʣʦʩʢʦʩʪʠ ʪʨʝʫʛʦʣʴʥʠʢʘ. (1 ʙʘʣʣ) 
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ʇʨʘʢʪʠʯʝʩʢʘʷ ʨʘʙʦʪʘ ˉ32:  

ʇʦʥʷʪʠʝ ʜʚʫʛʨʘʥʥʦʛʦ ʫʛʣʘ. ʇʨʠʟʥʘʢ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʩʪʠ ʧʣʦʩʢʦʩʪʝʡ 

 
ʎʝʣʴ:  ɿʥʘʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʜʚʫʛʨʘʥʥʦʛʦ ʫʛʣʘ. ʇʦʥʷʪʠʝ ʣʠʥʝʡʥʦʛʦ ʫʛʣʘ, ʦʧʨʝʜʝʣʝʥʠʝ ʛʨʘʜʫʩʥʦʡ ʤʝʨʳ 

ʜʚʫʛʨʘʥʥʦʛʦ ʫʛʣʘ, ʫʤʝʪʴ ʥʘʭʦʜʠʪʴ ʜʚʫʛʨʘʥʥʳʝ ʫʛʣʳ. 

 

ʊʝʦʨʝʪʠʯʝʩʢʘʷ ʯʘʩʪʴ: 

 

ɼʚʫʛʨʘʥʥʳʡ ʫʛʦʣ ð ʵʪʦ ʯʘʩʪʴ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʟʘʢʣʶʯʸʥʥʘʷ ʤʝʞʜʫ ʜʚʫʤʷ 

ʧʦʣʫʧʣʦʩʢʦʩʪʷʤʠ, ʠʤʝʶʱʠʤʠ ʦʜʥʫ ʦʙʱʫʶ ʛʨʘʥʠʮʫ. 

 ʈʠʩ. 2. ɼʚʝ ʧʝʨʝʩʝʢʘʶʱʠʝʩʷ ʧʣʦʩʢʦʩʪʠ. 

  

ɽʩʣʠ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʧʝʨʝʩʝʢʘʶʪʩʷ ʜʚʝ ʧʣʦʩʢʦʩʪʠ, ʧʦʣʫʯʘʶʪʩʷ ʯʝʪʳʨʝ ʜʚʫʛʨʘʥʥʳʭ ʫʛʣʘ 

(ʘʥʘʣʦʛʠʯʥʦ ʢʘʢ ʧʨʠ ʧʝʨʝʩʝʯʝʥʠʠ ʜʚʫʭ ʧʨʷʤʳʭ ʧʦʣʫʯʘʶʪʩʷ ʯʝʪʳʨʝ ʫʛʣʘ). ʈʘʩʩʤʦʪʨʠʤ 

ʦʜʠʥ ʠʟ ʥʠʭ. 

 ʈʠʩ. 3. ɼʚʫʛʨʘʥʥʳʡ ʫʛʦʣ. 

  

ʇʦʣʫʧʣʦʩʢʦʩʪʠ Ŭ ʠ ɓ, ʦʙʨʘʟʫʶʱʠʝ ʜʚʫʛʨʘʥʥʳʡ ʫʛʦʣ, ʥʘʟʳʚʘʶʪʩʷ ʝʛʦ ʛʨʘʥʷʤʠ. 

ʆʙʱʘʷ ʧʨʷʤʘʷ a ʵʪʠʭ ʛʨʘʥʝʡ ʥʘʟʳʚʘʝʪʩʷ ʨʝʙʨʦʤ ʜʚʫʛʨʘʥʥʦʛʦ ʫʛʣʘ. 

  

ɺʳʙʝʨʝʤ ʥʘ ʨʝʙʨʝ a ʜʚʫʛʨʘʥʥʦʛʦ ʫʛʣʘ ʧʨʦʠʟʚʦʣʴʥʫʶ ʪʦʯʢʫ C ʠ ʧʨʦʚʝʜʸʤ ʜʚʝ 

ʧʝʨʝʩʝʢʘʶʱʠʝʩʷ ʧʨʷʤʳʝ ACṶa ʠ BCṶa, ʘ ʯʝʨʝʟ ʵʪʠ ʧʨʷʤʳʝ ð 

ʧʣʦʩʢʦʩʪʴ ɔ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʨʝʙʨʫ a. 
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 ʈʠʩ. 4. ʃʠʥʝʡʥʳʡ ʫʛʦʣ ʜʚʫʛʨʘʥʥʦʛʦ ʫʛʣʘ. 

  

ʃʠʥʠʠ ʧʝʨʝʩʝʯʝʥʠʷ AC ʠ BC ʧʦʣʫʧʣʦʩʢʦʩʪʝʡ Ŭ ʠ ɓ ʩ ʧʣʦʩʢʦʩʪʴʶ ɔ ʦʙʨʘʟʫʶʪ ʥʝʢʦʪʦʨʳʡ 

ʫʛʦʣ A᷁CB. ʕʪʦʪ ʫʛʦʣ ʥʘʟʳʚʘʝʪʩʷ ʣʠʥʝʡʥʳʤ ʫʛʣʦʤ ʜʚʫʛʨʘʥʥʦʛʦ ʫʛʣʘ. ɺʝʣʠʯʠʥʘ 

ʣʠʥʝʡʥʦʛʦ ʫʛʣʘ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʚʳʙʦʨʘ ʪʦʯʢʠ C ʥʘ ʨʝʙʨʝ a. 

 

ɺʝʣʠʯʠʥʘ ʜʚʫʛʨʘʥʥʦʛʦ ʫʛʣʘ 0Á < A᷁CB <180Á. 

ɽʩʣʠ ʧʣʦʩʢʦʩʪʠ ʧʘʨʘʣʣʝʣʴʥʳ, ʪʦ ʫʛʦʣ ʤʝʞʜʫ ʥʠʤʠ ʨʘʚʝʥ 0Á ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ. 

ɽʩʣʠ ʧʨʠ ʧʝʨʝʩʝʯʝʥʠʠ ʧʣʦʩʢʦʩʪʝʡ ʦʜʠʥ ʠʟ ʜʚʫʛʨʘʥʥʳʭ ʫʛʣʦʚ ʩʦʩʪʘʚʣʷʝʪ 90Á, ʪʦ ʪʨʠ 

ʦʩʪʘʣʴʥʳʭ ʫʛʣʘ ð ʪʦʞʝ 90Á. ʕʪʠ ʧʣʦʩʢʦʩʪʠ ʥʘʟʳʚʘʶʪ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳʤʠ. 

 

 

 

ʉʣʝʜʫʶʱʠʝ ʪʝʦʨʝʤʳ, ʢʦʪʦʨʳʝ ʟʜʝʩʴ ʧʨʠʚʝʜʸʤ ʙʝʟ ʜʦʢʘʟʘʪʝʣʴʩʪʚ, ʤʦʛʫʪ ʧʨʠʛʦʜʠʪʴʩʷ ʧʨʠ 

ʨʝʰʝʥʠʠ ʟʘʜʘʯ. 

1. ɽʩʣʠ ʦʜʥʘ ʠʟ ʜʚʫʭ ʧʣʦʩʢʦʩʪʝʡ ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʧʨʷʤʫʶ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʫʶ ʢ ʜʨʫʛʦʡ 

ʧʣʦʩʢʦʩʪʠ, ʪʦ ʪʘʢʠʝ ʧʣʦʩʢʦʩʪʠ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳ. 

  

2. ʇʣʦʩʢʦʩʪʴ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘʷ ʧʨʷʤʦʡ, ʧʦ ʢʦʪʦʨʦʡ ʧʝʨʝʩʝʢʘʶʪʩʷ ʜʚʝ ʧʣʦʩʢʦʩʪʠ, 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʢʘʞʜʦʡ ʠʟ ʵʪʠʭ ʧʣʦʩʢʦʩʪʝʡ. 

  

3. ɽʩʣʠ ʜʚʝ ʧʣʦʩʢʦʩʪʠ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳ, ʠ ʚ ʦʜʥʦʡ ʠʟ ʥʠʭ ʧʨʷʤʘʷ ʧʨʦʚʝʜʝʥʘ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʣʠʥʠʠ ʧʝʨʝʩʝʯʝʥʠʷ ʧʣʦʩʢʦʩʪʝʡ, ʪʦ ʵʪʘ ʧʨʷʤʘʷ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʚʪʦʨʦʡ 

ʧʣʦʩʢʦʩʪʠ. 

 

ʄʥʦʛʦʛʨʘʥʥʳʝ ʫʛʣʳ 
ʆʙʲʷʩʥʠʤ ʧʦʥʷʪʠʝ ʤʥʦʛʦʛʨʘʥʥʳʭ ʫʛʣʦʚ. 

ʇʨʝʜʩʪʘʚʠʤ ʥʝʩʢʦʣʴʢʦ ʣʫʯʝʡ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʩ ʦʙʱʠʤ ʥʘʯʘʣʦʤ. ʀʭ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ 

ʪʦʞʝ ʢʘʢ ʯʘʩʪʴ ʣʠʥʠʡ ʧʝʨʝʩʝʯʝʥʠʷ ʧʣʦʩʢʦʩʪʝʡ ð ʪʨʸʭ, ʯʝʪʳʨʸʭ ʠʣʠ ʙʦʣʴʰʝ ð ʠ ʥʘʟʚʘʪʴ 

ʨʸʙʨʘʤʠ ʤʥʦʛʦʛʨʘʥʥʦʛʦ ʫʛʣʘ. 

  
ʈʠʩ. 5. ʊʨʸʭʛʨʘʥʥʳʡ ʫʛʦʣ. 

 

ʂʘʞʜʳʝ ʜʚʘ ʣʫʯʘ ʦʙʨʘʟʫʶʪ ʫʛʦʣ, ʢʦʪʦʨʳʡ ʥʘʟʳʚʘʶʪ ʧʣʦʩʢʠʤ ʫʛʣʦʤ ʤʥʦʛʦʛʨʘʥʥʦʛʦ ʫʛʣʘ. 



134 

 

 

 ʂʘʞʜʳʡ ʧʣʦʩʢʠʡ ʫʛʦʣ ʪʨʸʭʛʨʘʥʥʦʛʦ ʫʛʣʘ ʤʝʥʴʰʝ ʩʫʤʤʳ ʜʚʫʭ ʜʨʫʛʠʭ ʧʣʦʩʢʠʭ ʫʛʣʦʚ. 

  

ʉʫʤʤʘ ʧʣʦʩʢʠʭ ʫʛʣʦʚ ʤʥʦʛʦʛʨʘʥʥʦʛʦ ʫʛʣʘ ʤʝʥʴʰʝ 360Á. 

 

 

1 ʚʘʨʠʘʥʪ 

ɼʚʫʛʨʘʥʥʳʡ ʫʛʦʣ, ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʪʦʯʢʠ ʜʦ ʛʨʘʥʠ 

 

1. ɼʚʫʛʨʘʥʥʳʡ ʫʛʦʣ ʨʘʚʝʥ 60Á. ʅʘ ʦʜʥʦʡ ʛʨʘʥʠ ʜʚʫʛʨʘʥʥʦʛʦ 

ʫʛʣʘ ʜʘʥʘ ʪʦʯʢʘ B, ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʢʦʪʦʨʦʡ ʜʦ ʨʝʙʨʘ ʨʘʚʥʦ 4 ʩʤ. 

ʏʝʤʫ ʨʘʚʥʦ ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʪʦʯʢʠ B ʜʦ ʚʪʦʨʦʡ ʛʨʘʥʠ 

ʜʚʫʛʨʘʥʥʦʛʦ ʫʛʣʘ? 

  

 

 

2. ɼʚʫʛʨʘʥʥʳʡ ʫʛʦʣ ʨʘʚʝʥ 120Á ʛʨʘʜʫʩʦʚ. ɺʥʫʪʨʠ ʝʛʦ ʜʘʥʘ ʪʦʯʢʘ A, ʢʦʪʦʨʘʷ ʥʘʭʦʜʠʪʩʷ ʥʘ 

ʨʘʩʩʪʦʷʥʠʠ 18 ʩʤ ʦʪ ʦʙʝʠʭ ʛʨʘʥʝʡ ʫʛʣʘ. ʏʝʤʫ ʨʘʚʥʦ ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʪʦʯʢʠ A ʜʦ ʨʝʙʨʘ 

ʜʚʫʛʨʘʥʥʦʛʦ ʫʛʣʘ?   

  

 

3.  

 
ɼʘʥ ʢʫʙ ʩ ʥʝʢʦʪʦʨʳʤʠ ʧʣʦʩʢʦʩʪʷʤʠ ʩʝʯʝʥʠʡ. 

  

 

 

 

 

1. ʆʧʨʝʜʝʣʠ ʚʝʣʠʯʠʥʫ ʫʛʣʘ ʤʝʞʜʫ 

ʧʣʦʩʢʦʩʪʷʤʠ: (A1B1C1) ʠ (ABC) ð 

1. 0 

2. 90 

3. 45 

4. ʥʝʚʦʟʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ 
2. ʆʧʨʝʜʝʣʠ ʚʝʣʠʯʠʥʫ ʜʚʫʛʨʘʥʥʦʛʦ ʫʛʣʘ ʤʝʞʜʫ ʧʣʦʩʢʦʩʪʷʤʠ: (ACC1) ʠ (BDD1) ð 

 

1. 0 
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2. 90 

3. 45 
4. ʥʝʚʦʟʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ 

3. ʆʧʨʝʜʝʣʠ ʚʝʣʠʯʠʥʫ ʜʚʫʛʨʘʥʥʦʛʦ ʫʛʣʘ ʤʝʞʜʫ ʧʣʦʩʢʦʩʪʷʤʠ: (ACC1) ʠ (CDD1) ð 

 

2 ʚʘʨʠʘʥʪ 

ɼʚʫʛʨʘʥʥʳʡ ʫʛʦʣ, ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʪʦʯʢʠ ʜʦ ʛʨʘʥʠ 

 
 

ɼʚʫʛʨʘʥʥʳʡ ʫʛʦʣ ʨʘʚʝʥ 60Á. ʅʘ ʦʜʥʦʡ ʛʨʘʥʠ ʜʚʫʛʨʘʥʥʦʛʦ 

ʫʛʣʘ ʜʘʥʘ ʪʦʯʢʘ B, ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʢʦʪʦʨʦʡ ʜʦ ʨʝʙʨʘ 

ʨʘʚʥʦ 14 ʩʤ. ʏʝʤʫ ʨʘʚʥʦ ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʪʦʯʢʠ B ʜʦ ʚʪʦʨʦʡ ʛʨʘʥʠ 

ʜʚʫʛʨʘʥʥʦʛʦ ʫʛʣʘ? 

 

 

 
 

 

2. ɼʚʫʛʨʘʥʥʳʡ ʫʛʦʣ ʨʘʚʝʥ 60Á ʛʨʘʜʫʩʦʚ. ɺʥʫʪʨʠ ʝʛʦ ʜʘʥʘ ʪʦʯʢʘ A, ʢʦʪʦʨʘʷ ʥʘʭʦʜʠʪʩʷ ʥʘ 

ʨʘʩʩʪʦʷʥʠʠ 24 ʩʤ ʦʪ ʦʙʝʠʭ ʛʨʘʥʝʡ ʫʛʣʘ. ʏʝʤʫ ʨʘʚʥʦ ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʪʦʯʢʠ A ʜʦ ʨʝʙʨʘ 

ʜʚʫʛʨʘʥʥʦʛʦ ʫʛʣʘ?   

  
 

 

3.  

 

ɼʘʥ ʢʫʙ ʩ ʥʝʢʦʪʦʨʳʤʠ ʧʣʦʩʢʦʩʪʷʤʠ ʩʝʯʝʥʠʡ. 

  

 

 

 

 

1. ʆʧʨʝʜʝʣʠ ʚʝʣʠʯʠʥʫ ʫʛʣʘ ʤʝʞʜʫ ʧʣʦʩʢʦʩʪʷʤʠ: (A1B1C1) ʠ (ABC) ð 

 

1. 0 

2. 90 

3. 45 
4. ʥʝʚʦʟʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ 

 

2. ʆʧʨʝʜʝʣʠ ʚʝʣʠʯʠʥʫ ʜʚʫʛʨʘʥʥʦʛʦ ʫʛʣʘ ʤʝʞʜʫ ʧʣʦʩʢʦʩʪʷʤʠ: (ACC1) ʠ (BDD1) ð 
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1. 0 

2. 90 

3. 45 
4. ʥʝʚʦʟʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ 

 

 

3. ʆʧʨʝʜʝʣʠ ʚʝʣʠʯʠʥʫ ʜʚʫʛʨʘʥʥʦʛʦ ʫʛʣʘ ʤʝʞʜʫ ʧʣʦʩʢʦʩʪʷʤʠ: (BDD1) ʠ (ADD1) ð 

 

1. 0 

2. 90 

3. 45 
4. ʥʝʚʦʟʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ 

 

 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʨʘʙʦʪʘ ˉ34,35: 

ʆʧʨʝʜʝʣʝʥʠʝ ʠ ʬʠʟʠʯʝʩʢʠʡ ʩʤʳʩʣ ʚʝʢʪʦʨʘ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ 
ʎʝʣʴ: ʟʘʢʨʝʧʠʪʴ ʫʤʝʥʠʷ ʠ ʥʘʚʳʢʠ ʥʘʭʦʞʜʝʥʠʷ ʢʦʦʨʜʠʥʘʪ ʚʝʢʪʦʨʘ, ʜʣʠʥʳ ʚʝʢʪʦʨʘ, ʫʛʣʘ 

ʤʝʞʜʫ ʚʝʢʪʦʨʘʤʠ 

 

ɼʣʷ ʜʘʥʥʳʭ ʧʘʨ ʚʝʢʪʦʨʦʚ ʚʳʧʦʣʥʠʪʝ ʜʝʡʩʪʚʠʷ: 

1) ʥʘʡʜʠʪʝ ʢʦʦʨʜʠʥʘʪʳ ʚʝʢʪʦʨʘ ὥᴆ ὦᴆ; 

2) ʥʘʡʜʠʪʝ ʢʦʦʨʜʠʥʘʪʳ ʚʝʢʪʦʨʘ ςὥᴆ σὦᴆ; 

3) ʥʘʡʜʠʪʝ ʜʣʠʥʳ ʚʝʢʪʦʨʦʚ ὥᴆ ̉ ὦᴆ; 

4) ʥʘʡʜʠʪʝ ʩʢʘʣʷʨʥʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ ʚʝʢʪʦʨʦʚ ὥᴆ ̉ ὦᴆ; 

5) ʥʘʡʜʠʪʝ ὅέί‌ ʤʝʞʜʫ ʚʝʢʪʦʨʘʤʠ ὥᴆ ̉ ὦᴆ. 

 

1 ʚʘʨʠʘʥʪ 2 ʚʘʨʠʘʥʪ 3 ʚʘʨʠʘʥʪ 

ʘ) ὥᴆρȠρȠς ʠ ὦᴆυȠτȠσ 

ʙ) ὥᴆρȠπȠχ ʠ ὦᴆτȠτȠχ 

ʚ) ὥᴆχȠπȠρ ʠ ὦᴆχȠφȠφ 

ʘ) ὥᴆρȠπȠς ʠ ὦᴆχȠυȠτ 

ʙ) ὥᴆσȠτȠπ ʠ ὦᴆχȠρȠπ 

ʚ) ὥᴆςȠχȠυ ʠ ὦᴆυȠχȠσ 

ʘ) ὥᴆυȠχȠς ʠ ὦᴆχȠςȠυ 

ʙ) ὥᴆ ςȠτȠυ ʠ ὦᴆυȠτȠχ 

ʚ) ὥᴆυȠυȠς ʠ ὦᴆχȠτȠσ 

4 ʚʘʨʠʘʥʪ 5 ʚʘʨʠʘʥʪ 6 ʚʘʨʠʘʥʪ 

ʘ) ὥᴆρȠπȠρ ʠ ὦᴆρȠρȠτ 

ʙ) ὥᴆ χȠυȠπ ʠ ὦᴆφȠπȠρ 

ʚ) ὥᴆςȠχȠρ ʠ ὦᴆυȠτȠσ 

ʘ) ὥᴆ ςȠτȠυ ʠ ὦᴆχȠυȠτ 

ʙ) ὥᴆ σȠςȠυ ʠ ὦᴆςȠυȠσ 

ʚ) ὥᴆρȠφȠυ ʠ ὦᴆφȠρȠσ 

ʘ) ὥᴆ σȠτȠυ ʠ ὦᴆτȠσȠπ 

ʙ) ὥᴆσȠςȠπ ʠ ὦᴆπȠυȠρ 

ʚ) ὥᴆρȠσȠτ ʠ ὦᴆυȠχȠς 

7 ʚʘʨʠʘʥʪ 8 ʚʘʨʠʘʥʪ 9 ʚʘʨʠʘʥʪ 

ʘ) ὥᴆ σȠρȠτ ʠ ὦᴆρȠτȠφ 

ʙ) ὥᴆ ςȠυȠτ ʠ ὦᴆυȠχȠτ 

ʚ) ὥᴆ σȠυȠτ ʠ ὦᴆχȠπȠρ 

ʘ) ὥᴆρȠρȠπ ʠ ὦᴆρȠςȠς 

ʙ) ὥᴆςȠχȠυ ʠ ὦᴆ υȠςȠχ 

ʚ) ὥᴆσȠρȠς ʠ ὦᴆυȠτȠρ 

ʘ) ὥᴆρȠρȠς ʠ ὦᴆχȠςȠρ 

ʙ) ὥᴆ σȠτȠυ ʠ ὦᴆυȠρȠχ 

ʚ) ὥᴆυȠχȠςʠ ὦᴆ χȠτȠσ 

10 ʚʘʨʠʘʥʪ 11 ʚʘʨʠʘʥʪ 12 ʚʘʨʠʘʥʪ 

ʘ) ὥᴆυȠςȠρ  ʠ ὦᴆτȠπȠσ 

ʙ) ὥᴆ χȠςȠσ ʠ ὦᴆςȠςȠπ 

ʚ) ὥᴆψȠπȠρ ʠ ὦᴆπȠτȠς 

ʘ) ὥᴆυȠρȠς  ʠ ὦᴆφȠςȠυ 

ʙ) ὥᴆ υȠτȠσ ʠ ὦᴆςȠτȠτ 

ʚ) ὥᴆυȠπȠτ ʠ ὦᴆσȠτȠσ 

ʘ) ὥᴆτȠρȠς  ʠ ὦᴆ τȠπȠυ 

ʙ) ὥᴆ σȠτȠπ  ʠ ὦᴆυȠρȠχ 

ʚ) ὥᴆυȠπȠς  ʠ ὦᴆφȠτȠσ 

13 ʚʘʨʠʘʥʪ 14 ʚʘʨʠʘʥʪ 15 ʚʘʨʠʘʥʪ 

ʘ) ὥᴆφȠρȠσ ʠ ʘ) ὥᴆ ςȠρȠρ ʠ ʘ) ὥᴆυȠτȠς ʠ ὦᴆςȠσȠυ 
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ὦᴆπȠςȠυ 

ʙ) ὥᴆ υȠπȠσ ʠ ὦᴆςȠχȠτ 

ʚ) ὥᴆυȠρȠτ ʠ 

ὦᴆπȠσȠσ 

ὦᴆφȠςȠυ 

ʙ) ὥᴆ σȠτȠσ ʠ ὦᴆτȠρȠτ 

ʚ) ὥᴆ σȠπȠχ ʠ ὦᴆυȠτȠς 

ʙ) ὥᴆ τȠτȠσ ʠ 

ὦᴆρȠρȠτ 

ʚ) ὥᴆυȠπȠτ ʠ ὦᴆςȠτȠς 

16 ʚʘʨʠʘʥʪ 17 ʚʘʨʠʘʥʪ 18 ʚʘʨʠʘʥʪ 

ʘ) ὥᴆυȠρȠς  ʠ 

ὦᴆπȠχȠυ 

ʙ) ὥᴆ ςȠρȠσ ʠ ὦᴆχȠρȠρ 

ʚ) ὥᴆ ςȠπȠτ ʠ 

ὦᴆσȠςȠυ 

ʘ) ὥᴆςȠρȠω ʠ ὦᴆφȠςȠρ 

ʙ) ὥᴆ υȠτȠπ ʠ ὦᴆ ςȠσȠχ 

ʚ) ὥᴆχȠπȠρ ʠ ὦᴆςȠτȠς 

ʘ) ὥᴆρȠρȠς  ʠ ὦᴆφȠςȠτ 

ʙ) ὥᴆ υȠπȠσ ʠ ὦᴆςȠρȠτ 

ʚ) ὥᴆςȠπȠτ ʠ ὦᴆυȠτȠσ 

19 ʚʘʨʠʘʥʪ 20 ʚʘʨʠʘʥʪ 21 ʚʘʨʠʘʥʪ 

ʘ) ὥᴆτȠρȠς  ʠ 

ὦᴆ σȠςȠυ 

ʙ) ὥᴆ ρȠπȠσ ʠ ὦᴆςȠχȠτ 

ʚ) ὥᴆςȠπȠτ ʠ 

ὦᴆρȠρȠσ 

ʘ) ὥᴆυȠςȠπ  ʠ ὦᴆρȠςȠτ 

ʙ) ὥᴆ σȠυȠσ ʠ ὦᴆςȠπȠτ 

ʚ) ὥᴆσȠπȠτ ʠ ὦᴆτȠτȠρ 

ʘ) ὥᴆχȠρȠς  ʠ ὦᴆςȠςȠυ 

ʙ) ὥᴆ σȠρȠσ ʠ ὦᴆςȠφȠπ 

ʚ) ὥᴆψȠπȠρ ʠ ὦᴆσȠτȠρ 

22 ʚʘʨʠʘʥʪ 23 ʚʘʨʠʘʥʪ 24 ʚʘʨʠʘʥʪ 

ʘ) ὥᴆςȠρȠς  ʠ 

ὦᴆυȠςȠπ 

ʙ) ὥᴆ ρȠρȠσ ʠ 

ὦᴆςȠτȠτ 

ʚ) ὥᴆςȠπȠτ ʠ 

ὦᴆχȠςȠσ 

ʘ) ὥᴆυȠρȠς  ʠ ὦᴆρȠσȠυ 

ʙ) ὥᴆ τȠυȠσ ʠ ὦᴆφȠπȠτ 

ʚ) ὥᴆτȠπȠσ ʠ 

ὦᴆ ςȠσȠρ 

ʘ) ὥᴆωȠρȠς  ʠ ὦᴆρȠςȠτ 

ʙ) ὥᴆ φȠρȠσ ʠ ὦᴆςȠχȠσ 

ʚ) ὥᴆτȠρȠσ ʠ ὦᴆσȠτȠσ 

25 ʚʘʨʠʘʥʪ 26 ʚʘʨʠʘʥʪ 27 ʚʘʨʠʘʥʪ 

ʘ) ὥᴆτȠρȠρ ʠ 

ὦᴆςȠρȠυ 

ʙ) ὥᴆ τȠρȠσ ʠ ὦᴆςȠσȠτ 

ʚ) ὥᴆχȠπȠρ ʠ 

ὦᴆσȠτȠσ 

ʘ) ὥᴆυȠρȠυ ʠ ὦᴆ ρȠςȠρ 

ʙ) ὥᴆυȠτȠσ ʠ ὦᴆςȠπȠτ 

ʚ) ὥᴆρȠπȠτ ʠ ὦᴆσȠτȠτ 

ʘ) ὥᴆυȠρȠσ ʠ ὦᴆςȠρȠυ 

ʙ) ὥᴆ υȠρȠσ ʠ ὦᴆςȠχȠπ 

ʚ) ὥᴆ τȠπȠτ ʠ ὦᴆ σȠρȠσ 

 

 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʨʘʙʦʪʘ ˉ36: 

ɼʝʢʘʨʪʦʚʳ ʢʦʦʨʜʠʥʘʪʳ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ. ʂʦʦʨʜʠʥʘʪʳ ʚʝʢʪʦʨʘ, ʨʘʩʩʪʦʷʥʠʝ 

ʤʝʞʜʫ ʪʦʯʢʘʤʠ, ʢʦʦʨʜʠʥʘʪʳ ʩʝʨʝʜʠʥʳ ʦʪʨʝʟʢʘ 
 

ʎʝʣʴ: ʥʘʫʯʠʪʴʩ ̫ʥʘʭʦʜʠʪʴ ʢʦʦʨʜʠʥʘʪʳ ʩʝʨʝʜʠʥʳ ʦʪʨʝʟʢʘ; ʢʦʦʨʜʠʥʘʪʳ ʚʝʢʪʦʨʘ ʧʦ 

ʢʦʦʨʜʠʥʘʪʘʤ ʥʘʯʘʣʘ ʠ ʢʦʥʮʘ; ʚʳʧʦʣʥʷʪʴ ʜʝʡʩʪʚʠʷ ʥʘʜ ʚʝʢʪʦʨʘʤʠ, ʟʘʜʘʥʥʳʤʠ ʩʚʦʠʤʠ 

ʢʦʦʨʜʠʥʘʪʘʤʠ; 

ʇʆʈʗɼʆʂ ɺʓʇʆʃʅɽʅʀʗ ʈɸɹʆʊʓ: 

1.ʇʦʚʪʦʨʠʪʴ ʤʘʪʝʨʠʘʣ ʚ ʫʯʝʙʥʠʢʝ.   

2. ʆʪʚʝʪʠʪʴ ʥʘ ʢʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ: 
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-ʉʚʷʟʴ ʢʦʦʨʜʠʥʘʪ ʚʝʢʪʦʨʘ ʩ ʢʦʦʨʜʠʥʘʪʘʤʠ ʥʘʯʘʣʘ ʠ ʢʦʥʮʘ. 

-ɺʳʯʠʩʣʝʥʠʝ ʜʣʠʥʳ ʚʝʢʪʦʨʘ. 

-ʌʦʨʤʫʣʘ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʜʚʫʤʷ ʪʦʯʢʘʤʠ. 

-ʉʢʘʣʷʨʥʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ ʚʝʢʪʦʨʦʚ. 

              -ʌʦʨʤʫʣʘ ʜʣʷ ʥʘʭʦʞʜʝʥʠʷ ʢʦʦʨʜʠʥʘʪ ʩʝʨʝʜʠʥʳ ʦʪʨʝʟʢʘ. 

             - ʋʩʣʦʚʠʝ ʢʦʣʣʠʥʝʘʨʥʦʩʪʠ ʜʚʫʭ ʚʝʢʪʦʨʦʚ 

ʉʦʜʝʨʞʘʥʠʝ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʘʙʦʪʳ  

I  ʚʘʨʠʘʥʪ II  ʚʘʨʠʘʥʪ 

1. ʊʦʯʢʘ ɸ ï ʩʝʨʝʜʠʥʘ ʦʪʨʝʟʢʘ ʄN. 

ʅʘʡʪʠ ʢʦʦʨʜʠʥʘʪʳ ʪʦʯʢʠ ɸ ʠ ʜʣʠʥʫ ʦʪʨʝʟʢʘ 

ʄN, ʝʩʣʠ N (5; 2; -3); 

 ʄ (3; -2; 1) 

(1 ʙʘʣʣ) 

 

2. ʊʦʯʢʠ ɸ (-2; -4; 1) ʠ ɺ (-5; -6; -1) ʠ 

ʚʝʨʰʠʥʳ ʧʘʨʘʣʣʝʣʦʛʨʘʤʤʘ ɸɺʉD, ʪʦʯʢʘ ʆ 

(1; 3; 2) ï ʪʦʯʢʘ ʧʝʨʝʩʝʯʝʥʠʷ ʜʠʘʛʦʥʘʣʝʡ. 

ʅʘʡʪʠ ʢʦʦʨʜʠʥʘʪʳ ʚʝʨʰʠʥ ʉ ʠ D. 

(2 ʙʘʣʣʘ) 

 

3.ɼʘʥʳ ʪʦʯʢʠ ɸ (-2; 1; 3), ɺ(3; -2; -1),  

ʉ (-3; 4; 2). 

ʅʘʡʪʠ: 

1) ʂʦʦʨʜʠʥʘʪʳ ʚʝʢʪʦʨʦʚ ɸʉʠɸɺ  

(0,5 ʙʘʣʣʘ) 

2) ʄʦʜʫʣʠ ʚʝʢʪʦʨʦʚ ɸʉʠɸɺ  

(0,5 ʙʘʣʣʘ) 

 

3) ʂʦʦʨʜʠʥʘʪʳ ʚʝʢʪʦʨʦʚ 

ɸʉɸɺMN 32 -=  

(1 ʙʘʣʣ) 

1. ʊʦʯʢʘ ʈ ï ʩʝʨʝʜʠʥʘ ʦʪʨʝʟʢʘ ɸɺ. 

ʅʘʡʪʠ ʢʦʦʨʜʠʥʘʪʳ ʪʦʯʢʠ ɸ ʠ ʜʣʠʥʫ 

ʦʪʨʝʟʢʘ ɸɺ, ʝʩʣʠ ɺ (-6; 5; -3); 

 ʄ (3; -2; 1) 

(1 ʙʘʣʣ) 

 

2. ʊʦʯʢʠ ɸ (2; -4; 1), ɺ (-6; 2; 3) ʠ D (-4; 0; 

-1) ʚʝʨʰʠʥʳ ʧʘʨʘʣʣʝʣʦʛʨʘʤʤʘ ɸɺʉD, 

ʪʦʯʢʘ ʆ (1; 3; 2) ï ʪʦʯʢʘ ʧʝʨʝʩʝʯʝʥʠʷ 

ʜʠʘʛʦʥʘʣʝʡ. 

ʅʘʡʪʠ ʢʦʦʨʜʠʥʘʪʳ ʚʝʨʰʠʥ ʉ ʠ D. 

(2 ʙʘʣʣʘ) 

 

3.ɼʘʥʳ ʪʦʯʢʠ ɸ (-2; 1; 3), ɺ(3; -2; -1), 

 ʉ (-3; 4; 2). 

ʅʘʡʪʠ: 

1) ʂʦʦʨʜʠʥʘʪʳ ʚʝʢʪʦʨʦʚ ɸʉʠɸɺ  

(0,5 ʙʘʣʣʘ) 

2) ʄʦʜʫʣʠ ʚʝʢʪʦʨʦʚ ɸʉʠɸɺ  

(0,5 ʙʘʣʣʘ) 

 

3) ʂʦʦʨʜʠʥʘʪʳ ʚʝʢʪʦʨʦʚ 

ɸʉɸɺMN 32 -=  
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4.ɼʘʥʳ ʚʝʢʪʦʨʳ 

?

).;44;1();4;8;2(

ʳʢʦʣʣʠʥʝʘʨʥʚʠʚʝʢʪʦʨʘzʟʥʘʯʝʥʠʠʠ

ʢʘʢʦʤʇʨʠzʚ

a

a ---
 

(2 ʙʘʣʣʘ) 

 

5. ɺʳʯʠʩʣʠʪʴ ʩʢʘʣʷʨʥʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ 

ʚʝʢʪʦʨʦʚ 
( )

( )( )1;1;2,3;0;1

,2

-

Ö+

ʚʝʩʣʠ

ʚ

a

aa
 

(3ʙʘʣʣʘ) 

(1 ʙʘʣʣ) 

 

4.ɼʘʥʳ   ʚʝʢʪʦʨʳ 

?

).;44;1();4;8;2(

ʳʢʦʣʣʠʥʝʘʨʥnʠmʚʝʢʪʦʨʘzʟʥʘʯʝʥʠʠʠ

ʢʘʢʦʤʇʨʠznm ---
 

(2 ʙʘʣʣʘ) 

 

5. ɺʳʯʠʩʣʠʪʴ ʩʢʘʣʷʨʥʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ 

ʚʝʢʪʦʨʦʚ 
( )

( )( )2;1;0,4;0;1

,2

ʚʝʩʣʠ

ʚʚ

a

a Ö-
 

(3ʙʘʣʣʘ) 

 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʨʘʙʦʪʘ ˉ37: 

ʉʣʦʞʝʥʠʝ ʠ ʫʤʥʦʞʝʥʠʝ ʚʝʢʪʦʨʘ ʥʘ ʯʠʩʣʦ 
ʎʝʣʴ: 

ʩʬʦʨʤʠʨʦʚʘʪʴ ʫ ʩʪʫʜʝʥʪʦʚ ʫʤʝʥʠʝ ʥʘʭʦʜʠʪʴ ʢʦʦʨʜʠʥʘʪʳ ʚʝʢʪʦʨʘ;  

ʧʨʦʠʟʚʦʜʠʪʴ ʜʝʡʩʪʚʠʷ ʥʘʜ ʚʝʢʪʦʨʘʤʠ (ʩʣʦʞʝʥʠʝ, ʚʳʯʠʪʘʥʠʝ, ʫʤʥʦʞʝʥʠʝ ʚʝʢʪʦʨʘ ʥʘ 

ʯʠʩʣʦ), ʚʳʯʠʩʣʷʪʴ ʩʢʘʣʷʨʥʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ; ʚʳʯʠʩʣʷʪʴ ʫʛʦʣ ʤʝʞʜʫ ʚʝʢʪʦʨʘʤʠ; ʥʘʭʦʜʠʪʴ 

ʧʨʦʝʢʮʠʶ ʚʝʢʪʦʨʘ ʥʘ ʦʩʴ.  

ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʘʙʦʪʳ ʩʪʫʜʝʥʪ ʜʦʣʞʝʥ ʟʥʘʪʴ:  

¶ ʦʧʨʝʜʝʣʝʥʠʷ: ʚʝʢʪʦʨʘ, ʤʦʜʫʣʴ ʚʝʢʪʦʨʘ, ʨʘʚʥʳʝ ʚʝʢʪʦʨʘ; 

 ¶ ʧʨʘʚʠʣʘ ʨʘʙʦʪʳ ʩ ʚʝʢʪʦʨʘʤʠ; 

 ¶ ʫʩʣʦʚʠʷ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʩʪʠ ʠ ʢʦʣʣʠʥʝʘʨʥʦʩʪʠ ʚʝʢʪʦʨʦʚ;  

¶ ʩʢʘʣʷʨʥʦʛʦ ʧʨʦʠʟʚʝʜʝʥʠʷ ʚʝʢʪʦʨʦʚ. 

 ʉʪʫʜʝʥʪ ʜʦʣʞʝʥ ʫʤʝʪʴ:  

¶ ʥʘʭʦʜʠʪʴ ʢʦʦʨʜʠʥʘʪʳ ʚʝʢʪʦʨʘ  

¶ ʚʳʯʠʩʣʷʪʴ ʩʢʘʣʷʨʥʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ; 

 ¶ ʥʘʭʦʜʠʪʴ ʫʛʦʣ ʤʝʞʜʫ ʚʝʢʪʦʨʘʤʠ; 

 ¶ ʥʘʭʦʜʠʪʴ ʧʨʦʝʢʮʠʶ ʚʝʢʪʦʨʘ ʥʘ ʦʩʴ.  

ʇʦʨʷʜʦʢ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪʳ:  

1.ʀʟʫʯʠʪʴ ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ ʧʦ ʪʝʤʝ çɺʝʢʪʦʨʘ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝè.  

2.ʈʘʩʩʤʦʪʨʝʪʴ ʧʨʠʤʝʨʳ ʨʝʰʝʥʠʷ ʪʠʧʦʚʳʭ ʟʘʜʘʥʠʡ.  

3. ʆʪʚʝʪʠʪʴ ʥʘ ʢʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ.  

4. ɺʳʧʦʣʥʠʪʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʫʶ ʨʘʙʦʪʫ.  

5. ʉʜʘʪʴ ʦʪʯʝʪ ʧʦ ʧʨʦʜʝʣʘʥʥʦʡ ʨʘʙʦʪʝ. 

 

 ʊʝʦʨʝʪʠʯʝʩʢʘʷ ʯʘʩʪʴ : 
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ʇʨʘʢʪʠʯʝʩʢʘʷ ʯʘʩʪʴ: 
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