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1. ʈɽʐɽʅʀɽ ʃʆɻɸʈʀʌʄʀʏɽʉʂʀʍ ʋʈɸɺʅɽʅʀʁ 

1.1. ʊɽʆʈɽʊʀʏɽʉʂʀʁ ʄɸʊɽʈʀɸʃ 

1.ʋʨʘʚʥʝʥʠʷ, ʨʝʰʘʝʤʳʝ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ  

logab=c, ac =b, a>0, aÍ1, b>0 

ʇʨʠʤʝʨ 

log3(2-x)=2        2-x>0 

2-x=32       x<2 

2-x=9 

-x=6 

x=-6 

ʆʪʚʝʪ: x=-6 

2.ʋʨʘʚʥʝʥʠʷ, ʨʝʰʘʝʤʳʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʩʥʦʚʥʳʭ ʩʚʦʡʩʪʚ 

loga(bc) = logaƅbƅ+logaƅcƅ 

loga(b/c) = logaƅbƅ- logaƅcƅ 

logabp = plogaƅbƅ 

ʇʨʠʤʝʨ: 

log2(x+1) + log2(x+2)=1          
ὼ ρ π    
 ὼ ς π

 
ὼ ρ
ὼ ς 

  

log2(x+1)(x+2)=1                     ʭ>-1 

(x+1)(x+2)=21                           

x2+3x=0 

x(x+3)=0 

x1=0        x2=-3(ʥʝ ʫʜ. ʆɼɿ) 

ʆʪʚʝʪ: x=0 

3.ʄʝʪʦʜ ʧʦʪʝʥʮʠʨʦʚʘʥʠʷ 

logaf(x)=logag(x) => f(x)>0, g(x)>0  

f(x)=g(x) 

ʇʨʠʤʝʨ: 

lg(x-4)+lg(x-6)=lg8         
ὼ τ π  
ὼ φ π
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lg(x-4)(x-6)=lg8                x>6 

(x-4)(x-6)=8 

x2-10x+16=0 

x1=8 

x2=2 (ʥʝ ʫʜ. ʆɼɿ) 

ʆʪʚʝʪ: x=8 

4.ʄʝʪʦʜ ʧʦʜʩʪʘʥʦʚʢʠ 

ʘ) ʋʨʘʚʥʝʥʠʷ, ʩʚʦʜʷʱʠʝʩʷ ʢ ʢʚʘʜʨʘʪʥʳʤ 

ʇʨʠʤʝʨ1: 

lg2x-3lgx+2=0             ʆɼɿ: x>0           

ʧʫʩʪʴ lgx=t, t R̒                   

t2-3t+2=0                          

t1=1   t2=2                           

ʝʩʣʠ t1=1, ʪʦ           ʝʩʣʠ t2=2, ʪʦ 

lgx=1                     lgx=2 

x=10                     x=100  

ʆʪʚʝʪ: x1=10, x2=100                        

ʇʨʠʤʝʨ 2: 

lg2(10x)=5-lgx           x>0 

(lg10+lgx)2=5-lgx 

1+2lgx+lg2x-5+lgx=0 

lg2x+3lgx-4=0 

ʧʫʩʪʴ lgx=t 

t2+3t-4=0 

t1=1;  t2= - 4 

ʝʩʣʠ t1=1, ʪʦ     ʝʩʣʠ t2= - 4, ʪʦ 

lgx=1               lgx=-4          

x=10               x=0,0001      

ʆʪʚʝʪ: x1=10, x2=0,0001 

ʙ) ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʬʦʨʤʫʣʳ 
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logab=1/logba 

ʇʨʠʤʝʨ: 

logx(9x2)log2
3x=4                       

ὼ π   
ὼ ρ

  

(logx9+logxx
2)log2

3x=4                  

(2logx3+2)log2
3x=4 

(2/log3x+2)log2
3x=4           

ʧʫʩʪʴ log3x=t (2/t+2)t2=4 

2t2+2t-4=0 

t1=1;    t2=-2  

ʝʩʣʠ t1=1, ʪʦ                 ʝʩʣʠ t2=-2, ʪʦ  

log3x=1;    x1=3;               log3x=-2.     x2=1/9. 

ʆʪʚʝʪ: x1=3, x2=1/9 

5.ʄʝʪʦʜ ʧʨʠʚʝʜʝʥʠʷ ʢ ʦʜʥʦʤʫ ʦʩʥʦʚʘʥʠʶ 

logab=logʩb/logca 

a>0, b>0, c>0 aÍ1, c Í1 

ʇʨʠʤʝʨ: 

log2x+log4x+log8x=11     ʆɼɿ:x>0 

log2x+log22x+log23x=11 

log2x+1/2log2x+1/3log2x=11 

11/6log2x=11 

log2x=6 

x=26 

x=64 

ʆʪʚʝʪ: x=64 

6.ʄʝʪʦʜ ʣʦʛʘʨʠʬʤʠʨʦʚʘʥʠʷ 

logabʨ=ʨlogab 

b>0; a>0; aÍ1 

ʇʨʠʤʝʨ: 

x (lgx+5)/3 =105+lgx            ʆɼɿ:x>0 



6 
 

ʧʨʦʣʦʛʘʨʠʬʤʠʨʫʝʤ ʫʨʘʚʥʝʥʠʝ ʧʦ ʦʩʥʦʚʘʥʠʶ 10 

lgx(lgx+5)/3=lg105+lgx 

((lgx+5)/3)lgx=(5+lgx)lg10 

1/3(lgx+5)lgx=5+lgx|*3 

(lgx+5)lgx=15+3lgx 

lg2x+5lgx=15+3lgx 

lg2x+2lgx-15=0 

ʧʫʩʪʴ lgx=t 

t2+2t-15=0 

t1=-5;    t2=3 

ʝʩʣʠ t1=-5, ʪʦ lgx=-5          ʝʩʣʠ t2=3, ʪʦ lgx=3  

x1=0,00001                           x2=1000 

ʆʪʚʝʪ: x1=0,00001, x2=1000        

7.ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʧʝʮʠʘʣʴʥʦʡ ʬʦʨʤʫʣʳ 

  a logʩb = b logʩa 

b>0; bÍ1 a>0; aÍ1; 

ʩ>0; ʩÍ1  

ʇʨʠʤʝʨ: 

3xlog52+2log5x=64         ʆɼɿ: x>0 

3*2log5x+2log5x=64 

4*2log5x=64 |:4 

2log5x=16 

2log5x=24 

log5x=4 

x=54 

x=625 

ʆʪʚʝʪ: x=625 

8.ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʚʦʡʩʪʚ ʤʦʥʦʪʦʥʥʦʩʪʠ ʬʫʥʢʮʠʠ 

ʇʨʠʤʝʨ: 

log3(x+1)+log4(5x+6)=3       ʆɼɿ: x> -1,2 
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y= log3(x+1) - ʚʦʟʨʘʩʪʘʶʱʘʷ ʬʫʥʢʮʠʷ 

y= log4(5x+6)- ʚʦʟʨʘʩʪʘʶʱʘʷ ʬʫʥʢʮʠʷ 

3 - const  

ʉʫʤʤʘ ʜʚʫʭ ʚʦʟʨʘʩʪʘʶʱʠʭ ʬʫʥʢʮʠʡ ʨʘʚʥʘ ʚʦʟʨʘʩʪʘʶʱʝʡ ʬʫʥʢʮʠʠ. 

ʀʩʧʦʣʴʟʫʝʤ ʫʪʚʝʨʞʜʝʥʠʝ: ʝʩʣʠ ʚʦʟʨ. ʬʫʥʢʮʠʷ 

ʨʘʚʥʘ const ʠʣʠ ʫʙʳʚ. ʬʫʥʢʮʠʠ, ʪʦʛʜʘ 

ʫʨʘʚʥʝʥʠʝ ʠʤʝʝʪ ʦʜʠʥ ʢʦʨʝʥʴ, ʢʦʪʦʨʳʡ ʥʘʭʦʜʠʪʩʷ ʩ 

ʧʦʤʦʱʴʶ ʤʝʪʦʜʘ ʧʦʜʙʦʨʘ. 

ʆʪʚʝʪ: x=2  

9.ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʚʦʡʩʪʚ ʦʛʨʘʥʠʯʝʥʥʦʩʪʠ ʬʫʥʢʮʠʠ 

ʇʨʠʤʝʨ: 

log2(17-|sin0,5ˊx|)=ã2x+15-x2 

1) ʨʘʩʩʤʦʪʨʠʤ ʣʝʚʫʶ ʯʘʩʪʴ 

ʪ.ʢ. 0Ò |sin0,5ˊx| Ó 1 ,ʪʦ 

log2(17-|sin0,5ˊx|) Ólog2(17-1)=log216=4 ʪ.ʝ. 

0Ò |sin0,5ˊx| Ó 4 

ʧʨʠ x=1 -  ʜʦʩʪʠʛʘʝʪʩʷ ʨʘʚʝʥʩʪʚʦ 

2) ʨʘʩʩʤʦʪʨʠʤ ʧʨʘʚʫʶ ʯʘʩʪʴ 

ã2x+15-x2= ã16-(x+1) Ò ã16=4=16-(x-1)2 

ã2x+15-x2Ò4 

ʧʨʠ x=1 ï ʜʦʩʪʠʛʘʝʪʩʷ ʨʘʚʝʥʩʪʚʦ 

ʆʪʚʝʪ: x=1 

10.ʆʜʥʦʨʦʜʥʳʝ ʫʨʘʚʥʝʥʠʷ II  ʩʪʝʧʝʥʠ 

ax2+bxy+cy2=0|:y2Í0 

a(x/y)2+b(x/y)+c=0 

at2+bt+c=0 

ʇʨʠʤʝʨ 

3log2
2(x+1)-4log2(2x+1)log2(x+1)+log2

2(2x+1)=0 

ɼʝʣʠʤ ʥʘ log2
2(2x+1)            ʆɼɿ:  x>1/2  

3(log2(x+1)/log2(2x+1))2-4log2(2x+1)log2(x+1)/log2
2(2x+1)+1=0 
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 t       3t2-4t+1=0 

t1=1  t2=1/3 

ʝʩʣʠ t1=1 ʪʦ,                              ʝʩʣʠ t2=1/3 ʪʦ, 

log2(x+1)/log2(2x+1)=1             log2(x+1)/log2(2x+1)=1/3 

log2(x+1)=log2(2x+1)                3log2(x+1)=log2(2x+1)  

x+1=2x+1                                   log2(x+1)3=2x+1 

x=0                                             x(x2+3x+1)=0 

                                                   x1=0 x2=(-3+ã5)/2 x3=(-3-ã5)/2 

ʆʪʚʝʪ: x1=0, x2= (-3+ã5)/2   ʥʝ ʫʜ. 

11.ʋʨʘʚʥʝʥʠʷ, ʩʦʜʝʨʞʘʱʠʝ ʥʝʠʟʚʝʩʪʥʦʝ ʚ ʦʩʥʦʚʘʥʠʠ ʠ ʧʦʢʘʟʘʪʝʣʝ 

ʩʪʝʧʝʥʠ 

ʇʨʠʤʝʨ: 

xãx=ãxx                                       ʆɼɿ:  
ὼ π
ὼ  ρ

 

logx x
ãx =logx ãx

x                         

logx x
x0,5 =logx (x

0,5)x 

ãxlogx x=0,5logxx 

ãx=0,5x 

ãx(1-0,5ãx)=0 

ãx=0 (ʥʝ ʫʜ.ʆɼɿ)      (1-0,5ãx)=0 

                                    ãx=2 

          x=4 

ʆʪʚʝʪ: x=4 

12.ʌʫʥʢʮʠʦʥʘʣʴʥʦ - ʛʨʘʬʠʯʝʩʢʠʡ ʤʝʪʦʜ 

(ʭ ï 1) = log2x 

ʉʪʨʦʠʤ ʛʨʘʬʠʢʠ ʬʫʥʢʮʠʡ ʫ = (ʭ ï 1) ʠ  

ʫ = log2x. 

ʆʪʚʝʪ: ʭ = 1, ʭ=2. 
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1.2. ʇʈʀʄɽʈʓ ʈɽʐɽʅʀʗ 

ʏɸʉʊʔ 1. 

ɿʘʜʘʥʠʝ ˉ5. ʇʨʦʩʪʝʡʰʠʝ ʣʦʛʘʨʠʬʤʠʯʝʩʢʠʝ ʫʨʘʚʥʝʥʠʷ. 

1. ʈʝʰʠʪʝ ʫʨʘʚʥʝʥʠʝ  

ʆʪʚʝʪ 2. 

2. ʅʘʡʜʠʪʝ ʢʦʨʝʥʴ ʫʨʘʚʥʝʥʠʷ  

ʆʪʚʝʪ: 13,4 

3. ʅʘʡʜʠʪʝ ʢʦʨʝʥʴ ʫʨʘʚʥʝʥʠʷ  

ʆʪʚʝʪ: 7 

ɿʘʜʘʥʠʝ ˉ9.  

1) ʇʨʝʦʙʨʘʟʦʚʘʥʠʷ ʯʠʩʣʦʚʳʭ ʣʦʛʘʨʠʬʤʠʯʝʩʢʠʭ ʚʳʨʘʞʝʥʠʡ. 

1. ʅʘʡʜʠʪʝ ʟʥʘʯʝʥʠʝ ʚʳʨʘʞʝʥʠʷ  

ʈʝʰʝʥʠʝ. 

ɺʳʧʦʣʥʠʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ: 

 

 ʆʪʚʝʪ: 2. 

2. ʅʘʡʜʠʪʝ ʟʥʘʯʝʥʠʝ ʚʳʨʘʞʝʥʠʷ  

ʈʝʰʝʥʠʝ. 

ɺʳʧʦʣʥʠʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ: 

 

 ʆʪʚʝʪ: 4. 

3. ʅʘʡʜʠʪʝ ʟʥʘʯʝʥʠʝ ʚʳʨʘʞʝʥʠʷ  

ʈʝʰʝʥʠʝ. 

ɺʳʧʦʣʥʠʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ: 
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 ʆʪʚʝʪ: 81. 

4. ʅʘʡʜʠʪʝ ʟʥʘʯʝʥʠʝ ʚʳʨʘʞʝʥʠʷ  

ʈʝʰʝʥʠʝ. 

ɺʳʧʦʣʥʠʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ: 

 

 ʆʪʚʝʪ: 1. 

5. ʅʘʡʜʠʪʝ ʟʥʘʯʝʥʠʝ ʚʳʨʘʞʝʥʠʷ  

ʈʝʰʝʥʠʝ. 

ɺʳʧʦʣʥʠʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ: 

 

 ʆʪʚʝʪ: 1. 

6. ʅʘʡʜʠʪʝ ʟʥʘʯʝʥʠʝ ʚʳʨʘʞʝʥʠʷ  

ʈʝʰʝʥʠʝ. 

ɺʳʧʦʣʥʠʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ: 

 

 ʆʪʚʝʪ: 0. 

7. ʅʘʡʜʠʪʝ ʟʥʘʯʝʥʠʝ ʚʳʨʘʞʝʥʠʷ  

ʈʝʰʝʥʠʝ. 

ʀʩʧʦʣʴʟʫʝʤ ʬʦʨʤʫʣʫ 

 

.ʀʤʝʝʤ: 

 

 ʆʪʚʝʪ: ī1. 

8. ʅʘʡʜʠʪʝ ʟʥʘʯʝʥʠʝ ʚʳʨʘʞʝʥʠʷ  

ʈʝʰʝʥʠʝ. 
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ɺʳʧʦʣʥʠʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ: 

  

ʆʪʚʝʪ: 20. 

2) ʇʨʝʦʙʨʘʟʦʚʘʥʠʷ ʙʫʢʚʝʥʥʳʭ ʣʦʛʘʨʠʬʤʠʯʝʩʢʠʭ ʚʳʨʘʞʝʥʠʡ 

1. ʅʘʡʜʠʪʝ ʟʥʘʯʝʥʠʝ ʚʳʨʘʞʝʥʠʷ , ʝʩʣʠ  

ʈʝʰʝʥʠʝ. 

ɺʳʧʦʣʥʠʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ: 

 

 ʆʪʚʝʪ: 22. 

2. ʅʘʡʜʠʪʝ , ʝʩʣʠ  

ʈʝʰʝʥʠʝ. 

ɺʳʧʦʣʥʠʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ: 

 

 ʆʪʚʝʪ: ī14. 

          3.ʅʘʡʜʠʪʝ , ʝʩʣʠ  

ʈʝʰʝʥʠʝ. 

ɺʳʧʦʣʥʠʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ: 

 

 ʆʪʚʝʪ: ī4. 

4. ʅʘʡʜʠʪʝ , ʝʩʣʠ  

ʈʝʰʝʥʠʝ. 

ʅʘʡʜʠʪʝ , ʝʩʣʠ  

  

 ʆʪʚʝʪ: 14. 
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ʏɸʉʊʔ 2. 

ɿɸɼɸʅʀɽ ˉ13 ʃʦʛʘʨʠʬʤʠʯʝʩʢʠʝ ʫʨʘʚʥʝʥʠʷ. 

1. ʘ) ʈʝʰʠʪʝ ʫʨʘʚʥʝʥʠʝ  

ʙ) ʅʘʡʜʠʪʝ ʚʩʝ ʢʦʨʥʠ ʵʪʦʛʦ ʫʨʘʚʥʝʥʠʷ, ʧʨʠʥʘʜʣʝʞʘʱʠʝ ʦʪʨʝʟʢʫ  

ʈʝʰʝʥʠʝ. 

ʘ) ɿʘʤʝʪʠʤ, ʯʪʦ ʫʨʘʚʥʝʥʠʝ ʦʧʨʝʜʝʣʝʥʦ ʧʨʠ ʣʶʙʦʤ  ɿʘʧʠʰʝʤ ʠʩʭʦʜʥʦʝ 

ʫʨʘʚʥʝʥʠʝ ʚ ʚʠʜʝ: 

 

 

ɿʥʘʯʠʪ, ʣʠʙʦ  ʦʪʢʫʜʘ  ʠʣʠ  ʣʠʙʦ , 

ʦʪʢʫʜʘ  ʠʣʠ  

ʙ) ʇʦʩʢʦʣʴʢʫ  ʦʪʨʝʟʢʫ  ʧʨʠʥʘʜʣʝʞʘʪ 

ʢʦʨʥʠ  ʠ  

ʆʪʚʝʪ: ʘ)  ʙ)  

1. ʄʝʪʦʜ ʧʦʜʩʪʘʥʦʚʢʠ. 

lg2x-3lgx+2=0              x>0           

ʧʫʩʪʴ lgx=t, t R̒                   

t2-3t+2=0                          

t1=1   t2=2                           

ʝʩʣʠ t1=1, ʪʦ           ʝʩʣʠ t2=2, ʪʦ  

lgx=1                     lgx=2 

x=10                     x=100  

ʆʪʚʝʪ: x1=10, x2=100              

2. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʬʦʨʤʫʣ: logab=1/logba  

logx(9x2)log2
3x=4              ʆɼɿ:   x>0    
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(logx9+logxx
2)log2

3x=4                  xÍ1 

(2logx3+2)log2
3x=4 

(2/log3x+2)log2
3x=4           

ʧʫʩʪʴ log3x=t (2/t+2)t2=4 

2t2+2t-4=0 

t1=1;    t2=-2  

ʝʩʣʠ t1=1, ʪʦ                 ʝʩʣʠ t2=-2, ʪʦ  

log3x=1;    x1=3;               log3x=-2.     x2=1/9.  

ʆʪʚʝʪ: x1=3, x2=1/9  

3. ʄʝʪʦʜ ʧʨʠʚʝʜʝʥʠʷ ʢ ʦʜʥʦʤʫ ʦʩʥʦʚʘʥʠʶ: logab=logʩb/logca  

a>0,b>0, c>0 aÍ1, c Í1  

log2x+log4x+log8x=11     ʆɼɿ:x>0 

log2x+log22x+log23x=11 

log2x+1/2log2x+1/3log2x=11 

11/6log2x=11 

log2x=6 

x=26 

x=64 

ʆʪʚʝʪ: x=64 

4. ʄʝʪʦʜ ʣʦʛʘʨʠʬʤʠʨʦʚʘʥʠʷ: logabʨ=ʨlogab   b>0; a>0; aÍ1  

x (lgx+5)/3 =105+lgx            ʆɼɿ:x>0 

ʧʨʦʣʦʛʘʨʠʬʤʠʨʫʝʤ ʫʨʘʚʥʝʥʠʝ ʧʦ ʦʩʥʦʚʘʥʠʶ 10 

lgx(lgx+5)/3=lg105+lgx  

((lgx+5)/3)lgx=(5+lgx)lg10 

1/3(lgx+5)lgx=5+lgx|*3 

(lgx+5)lgx=15+3lgx 

lg2x+5lgx=15+3lgx 

lg2x+2lgx-15=0 

ʧʫʩʪʴ lgx=t 

t2+2t-15=0 
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t1=-5;    t2=3 

ʝʩʣʠ t1=-5, ʪʦ lgx=-5          ʝʩʣʠ t2=3, ʪʦ lgx=3  

x1=0,00001                           x2=1000 

ʆʪʚʝʪ: x1=0,00001, x2=1000        

5. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʧʝʮʠʘʣʴʥʦʡ ʬʦʨʤʫʣʳ: a logʩb = b logʩa 

b>0;bÍ1 a>0; aÍ1; ʩ>0; ʩÍ1  

3xlog52+2log5x=64         ʆɼɿ: x>0 

3*2log5x+2log5x=64 

4*2log5x=64 |:4 

2log5x=16 

2log5x=24 

log5x=4 

x=54 

x=625 

ʆʪʚʝʪ: x=625  

6. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʚʦʡʩʪʚ ʤʦʥʦʪʦʥʥʦʩʪʠ ʬʫʥʢʮʠʠ 

log3(x+1)+log4(5x+6)=3       ʆɼɿ: x> -1,2 

y= log3(x+1) - ʚʦʟʨʘʩʪʘʶʱʘʷ ʬʫʥʢʮʠʷ 

y= log4(5x+6)- ʚʦʟʨʘʩʪʘʶʱʘʷ ʬʫʥʢʮʠʷ 

3 - const  

ʉʫʤʤʘ ʜʚʫʭ ʚʦʟʨʘʩʪʘʶʱʠʭ ʬʫʥʢʮʠʡ ʨʘʚʥʘ ʚʦʟʨʘʩʪʘʶʱʝʡ ʬʫʥʢʮʠʠ. 

ʀʩʧʦʣʴʟʫʝʤ ʫʪʚʝʨʞʜʝʥʠʝ: ʝʩʣʠ ʚʦʟʨ. ʬʫʥʢʮʠʷ 

ʨʘʚʥʘ const ʠʣʠ ʫʙʳʚ. ʬʫʥʢʮʠʠ, ʪʦʛʜʘ 

ʫʨʘʚʥʝʥʠʝ ʠʤʝʝʪ ʦʜʠʥ ʢʦʨʝʥʴ, ʢʦʪʦʨʳʡ ʥʘʭʦʜʠʪʩʷ ʩ 

ʧʦʤʦʱʴʶ ʤʝʪʦʜʘ ʧʦʜʙʦʨʘ. 

ʆʪʚʝʪ: x=2  

7. ʆʜʥʦʨʦʜʥʳʝ ʫʨʘʚʥʝʥʠʷ II  ʩʪʝʧʝʥʠ: ax2+bxy+cy2=0|:y2Í0 

a(x/y)2+b(x/y)+c=0   at2+bt+c=0  

3log2
2(x+1)-4log2(2x+1)log2(x+1)+log2

2(2x+1)=0 

ɼʝʣʠʤ ʥʘ log2
2(2x+1)            ʆɼɿ:  x>1/2  
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3(log2(x+1)/log2(2x+1))2-4log2(2x+1)log2(x+1)/log2
2(2x+1)+1=0 

        ɿɸʄɽʅɸ log2(x+1)/log2(2x+1)=t             

3t2-4t+1=0 

t1=1  t2=1/3 

ʝʩʣʠ t1=1 ʪʦ,                       ʝʩʣʠ t2=1/3 ʪʦ, 

log2(x+1)/log2(2x+1)=1             log2(x+1)/log2(2x+1)=1/3  

log2(x+1)=log2(2x+1)                3log2(x+1)=log2(2x+1)  

x+1=2x+1                           log2(x+1)3=2x+1 

x=0                                  x(x2+3x+1)=0 

                                      x1=0 ï ʥʝ ʫʜ.  x2=(-3+ã5)/2   x3=(-3-ã5)/2-ʥʝ ʫʜ. 

ʆʪʚʝʪ: x= =(-3+ã5)/2            

 

1.3. ɼʀɼɸʂʊʀʏɽʉʂʀʁ ʄɸʊɽʈʀɸʃ 

1. ʘ) ʈʝʰʠʪʝ ʫʨʘʚʥʝʥʠʝ  

ʙ) ʅʘʡʜʠʪʝ ʚʩʝ ʢʦʨʥʠ ʵʪʦʛʦ ʫʨʘʚʥʝʥʠʷ, ʧʨʠʥʘʜʣʝʞʘʱʠʝ ʦʪʨʝʟʢʫ  

2. ʈʝʰʠʪʝ ʫʨʘʚʥʝʥʠʝ: lg2x-3lgx+2=0     

3. ʈʝʰʠʪʝ ʫʨʘʚʥʝʥʠʝ: logx(9x2)log2
3x=4    

4. ʈʝʰʠʪʝ ʫʨʘʚʥʝʥʠʷ: x (lgx+5)/3 =105+lgx             

5. ʈʝʰʠʪʝ ʫʨʘʚʥʝʥʠʝ: lgx(lgx+5)/3=lg105+lgx  

6. ʈʝʰʠʪʝ ʫʨʘʚʥʝʥʠʝ: 3xlog52+2log5x=64          

7. ʈʝʰʠʪʝ ʫʨʘʚʥʝʥʠʝ: log3(x+1)+log4(5x+6)=3         

8. ʈʝʰʠʪʝ ʫʨʘʚʥʝʥʠʝ: 3log2
2(x+1)-4log2(2x+1)log2(x+1)+log2

2(2x+1)=0 

9. lq(ʭĮ-2ʭ)=lg30-1; 

10. lg(xĮ+2x-3)=lg(6X-2); 

11.  log3X* lʦg2ʭ =4 log32; 

12.  log3X+log9X+log27X=1/12; 

13.  log5(X-l0)-log5(X+2)=-1; 

14.  3+ 2logX+13=2log3(X+1). 
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2. ʈɽʐɽʅʀɽ ʃʆɻɸʈʀʌʄʀʏɽʉʂʀʍ ʅɽʈɸɺɽʅʉʊɺ 

2.1. ʊɽʆʈɽʊʀʏɽʉʂʀʁ ʄɸʊɽʈʀɸʃ 

ʄʝʪʦʜ ʨʘʮʠʦʥʘʣʠʟʘʮʠʠ ʧʦʟʚʦʣʷʝʪ ʧʝʨʝʡʪʠ ʦʪ ʥʝʨʘʚʝʥʩʪʚʘ, 

ʩʦʜʝʨʞʘʱʝʛʦ ʩʣʦʞʥʳʝ ʧʦʢʘʟʘʪʝʣʴʥʳʝ, ʣʦʛʘʨʠʬʤʠʯʝʩʢʠʝ ʠ ʪ.ʧ. ʚʳʨʘʞʝʥʠʷ, ʢ 

ʨʘʚʥʦʩʠʣʴʥʦʤʫ ʝʤʫ ʙʦʣʝʝ ʧʨʦʩʪʦʤʫ ʨʘʮʠʦʥʘʣʴʥʦʤʫ ʥʝʨʘʚʝʥʩʪʚʫ. 

 

ɽʩʣʠ ʤʳ ʠʤʝʝʤ ʜʝʣʦ ʩ ʧʦʩʪʦʷʥʥʳʤ ʦʩʥʦʚʘʥʠʝʤ ʣʦʛʘʨʠʬʤʘ, ʪʦ 

ʤʥʦʞʠʪʝʣʴ ʘï1 ʧʨʠʥʠʤʘʝʪ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʟʥʘʢ ʧʨʠ ʘ > 0 ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʡ 

ʧʨʠ 0<a<1, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʦʪʚʣʝʯʴʩʷ ʦʪ ʚʠʜʘ ʤʦʥʦʪʦʥʥʦʩʪʠ ʣʦʛʘʨʠʬʤʠʯʝʩʢʦʡ 

ʬʫʥʢʮʠʠ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʟʥʘʢʘ ʥʝʨʘʚʝʥʩʪʚʘ. 

ʇʨʠ ʧʝʨʝʤʝʥʥʦʤ ʦʩʥʦʚʘʥʠʠ ʣʦʛʘʨʠʬʤʘ ʵʪʦʪ ʤʥʦʞʠʪʝʣʴ ʠʤʝʝʪ ʪʫ ʞʝ 

ʨʦʣʴ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʠʟʙʘʚʠʪʴ ʨʝʰʝʥʠʝ ʦʪ ʧʝʨʝʙʦʨʘ ʚʦʟʤʦʞʥʳʭ ʩʣʫʯʘʝʚ. 

ɺ ʩʣʫʯʘʝ ʧʝʨʝʤʝʥʥʦʛʦ ʦʩʥʦʚʘʥʠʷ ʣʦʛʘʨʠʬʤʘ ʤʦʞʥʦ ʠʟʙʘʚʠʪʴʩʷ ʦʪ 

ʷʚʥʦʛʦ ʧʝʨʝʙʦʨʘ ʩʣʫʯʘʝʚ, ʧʝʨʝʡʜʷ ʢ ʥʦʚʦʤʫ, ʧʦʩʪʦʷʥʥʦʤʫ ʦʩʥʦʚʘʥʠʶ: 

 

ʂ ʥʝʨʘʚʝʥʩʪʚʘʤ ʚʠʜʘ  

ʪʘʢʞʝ ʧʨʠʤʝʥʠʤ ʤʝʪʦʜ ʟʘʤʝʥʳ ʤʥʦʞʠʪʝʣʷ:  

ʧʫʩʪʴ ʘ>0, ʪʦʛʜʘ ʤʥʦʞʠʪʝʣʴ  

ʤʦʞʥʦ ʟʘʤʝʥʠʪʴ ʤʥʦʞʠʪʝʣʝʤ f - g 

ʊʦʛʦ ʞʝ ʟʥʘʢʘ ʧʨʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʫʩʣʦʚʠʷʭ f, g  > 0 

ɺʘʞʥʳʡ ʯʘʩʪʥʳʡ ʩʣʫʯʘʡ ʵʪʦʡ ʟʘʤʝʥʳ ʧʦʣʫʯʘʝʪʩʷ ʧʨʠ ʧʦʜʩʪʘʥʦʚʢʝ ʚ ʥʝʡ  

g = 1: 
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ʧʫʩʪʴ a > 0, ʪʦʛʜʘ ʤʥʦʞʠʪʝʣʴ 

ʄʦʞʥʦ ʟʘʤʝʥʠʪʴ ʤʥʦʞʠʪʝʣʝʤ f - 1 ʧʨʠ f >0  

ɺ ʩʣʫʯʘʝ 0 < a < 1 ʤʥʦʞʠʪʝʣʴ  

ʤʦʞʥʦ ʟʘʤʝʥʠʪʴ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʤ ʤʥʦʞʠʪʝʣʝʤ   ʧʨʠ  , ʘ 

ʤʥʦʞʠʪʝʣʴ     - ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʤ ʤʥʦʞʠʪʝʣʝʤ   ʧʨʠ  

 

2.2. ʇʈʀʄɽʈʓ ʈɽʐɽʅʀʗ 

ʇʨʠʤʝʨ 1. ʈʝʰʠʪʴ ʥʝʨʘʚʝʥʩʪʚʦ 

 ÌÏÇ̖̖<1 

 ʆɼɿ.  

ʈʝʰʝʥʠʝ.  
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).3;0()0;1()1;
2

3
(:ʆʪʚʝʪ Ç-Ç--  

ʇʨʠʤʝʨ 2. ʈʝʰʠʪʝ ʥʝʨʘʚʝʥʩʪʚʦ: 

   

ʆʙʣʘʩʪʴ ʜʦʧʫʩʪʠʤʳʭ ʟʥʘʯʝʥʠʡ ʜʘʥʥʦʛʦ ʥʝʨʘʚʝʥʩʪʚʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʣʝʜʫʶʱʝʡ 

ʩʠʩʪʝʤʦʡ ʥʝʨʘʚʝʥʩʪʚ: 

   

ʀʪʘʢ, ʦʙʣʘʩʪʴ ʜʦʧʫʩʪʠʤʳʭ ʟʥʘʯʝʥʠʡ ʟʘʜʘʸʪʩʷ ʩʣʝʜʫʶʱʠʤ ʧʨʦʤʝʞʫʪʢʦʤ: 

. 

ʇʨʝʜʩʪʘʚʠʤ ʝʜʠʥʠʮʫ ʩʧʨʘʚʘ ʚ ʚʠʜʝ ʣʦʛʘʨʠʬʤʘ ʩ ʦʩʥʦʚʘʥʠʝʤ  ʠ 

ʧʝʨʝʥʝʩʸʤ ʝʛʦ ʚ ʣʝʚʫʶ ʩʪʦʨʦʥʫ ʥʝʨʘʚʝʥʩʪʚʘ: 

   

ɺʦʩʧʦʣʴʟʫʝʤʩʷ ʤʝʪʦʜʦʤ ʨʘʮʠʦʥʘʣʠʟʘʮʠʠ. ɺ ʦʙʣʘʩʪʠ ʜʦʧʫʩʪʠʤʳʭ ʟʥʘʯʝʥʠʡ 

ʜʘʥʥʦʝ ʥʝʨʘʚʝʥʩʪʚʦ ʤʦʞʥʦ ʟʘʤʝʥʠʪʴ ʩʣʝʜʫʶʱʠʤ: 

   

ʋʤʥʦʞʠʤ ʦʙʝ ʯʘʩʪʠ ʥʘ -4, ʧʦʤʝʥʷʚ ʧʨʠ ʵʪʦʤ ʟʥʘʢ ʥʝʨʘʚʝʥʩʪʚʘ: 
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ʈʘʟʣʦʞʠʤ ʥʘ ʤʥʦʞʠʪʝʣʠ ʚʳʨʘʞʝʥʠʝ, ʩʪʦʷʱʝʝ ʚ ʦʙʝʠʭ ʩʢʦʙʢʘʭ: 

   

ɽʩʣʠ ʫʤʥʦʞʠʪʴ ʦʙʝ ʯʘʩʪʠ ʥʘ 2 ʠ ʚʥʝʩʪʠ ʵʪʦʪ ʤʥʦʞʠʪʝʣʴ ʚʦ ʚʪʦʨʫʶ ʩʢʦʙʢʫ, ʪʦ 

ʧʦʣʫʯʠʪʩʷ ʩʣʝʜʫʶʱʝʝ ʫʨʘʚʥʝʥʠʝ: 

   

ʀʟʦʙʨʘʟʠʤ ʥʘ ʯʠʩʣʦʚʦʡ ʧʨʷʤʦʡ ʧʨʦʤʝʞʫʪʢʠ, ʥʘ ʢʦʪʦʨʳʝ ʨʘʟʙʠʚʘʶʪ ʯʠʩʣʦʚʫʶ 

ʦʩʴ ʢʦʨʥʠ ʧʦʣʫʯʝʥʥʦʛʦ ʤʥʦʛʦʯʣʝʥʘ ʩʣʝʚʘ, ʦʧʨʝʜʝʣʠʤ ʟʥʘʢʠ ʤʥʦʛʦʯʣʝʥʘ ʚ 

ʢʘʞʜʦʤ ʧʨʦʤʝʞʫʪʢʝ ʠ ʚʳʜʝʣʠʤ ʨʝʰʝʥʠʝ ʥʝʨʘʚʝʥʩʪʚʘ ʩ ʫʯʸʪʦʤ ʦʙʣʘʩʪʠ 

ʜʦʧʫʩʪʠʤʳʭ ʟʥʘʯʝʥʠʡ: 

 

ʀʪʘʢ, ʦʢʦʥʯʘʪʝʣʴʥʳʡ ʦʪʚʝʪ: 

. 

ʇʨʠʤʝʨ 3. ʈʝʰʠʪʝ ʥʝʨʘʚʝʥʩʪʚʦ: 

   

ɺʦʩʧʦʣʴʟʫʝʤʩʷ ʤʝʪʦʜʦʤ ʨʘʮʠʦʥʘʣʠʟʘʮʠʠ ʜʣʷ ʨʝʰʝʥʠʷ ʜʘʥʥʦʛʦ ʥʝʨʘʚʝʥʩʪʚʘ. 

ɿʘʤʝʥʠʤ ʝʛʦ ʨʘʚʥʦʩʠʣʴʥʳʤ ʠ ʙʦʣʝʝ ʧʨʦʩʪʳʤ ʥʝʨʘʚʝʥʩʪʚʦʤ: 

   

   

https://yourtutor.info/%d0%bc%d0%b5%d1%82%d0%be%d0%b4-%d1%80%d0%b0%d1%86%d0%b8%d0%be%d0%bd%d0%b0%d0%bb%d0%b8%d0%b7%d0%b0%d1%86%d0%b8%d0%b8-%d0%bd%d0%b5%d1%80%d0%b0%d0%b2%d0%b5%d0%bd%d1%81%d1%82%d0%b2/thesolutionofthelogequationonthenumberline
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ʇʨʠʚʝʜʸʤ ʧʦʜʦʙʥʳʝ ʩʣʘʛʘʝʤʳʝ ʚ ʦʙʝʠʭ ʩʢʦʙʢʘʭ: 

   

ʀʟ ʧʝʨʚʦʡ ʩʢʦʙʢʠ ʚʳʥʝʩʝʤ ʤʥʦʞʠʪʝʣʴ -10, ʘ ʠʟ ʚʪʦʨʦʡ ð ʤʥʦʞʠʪʝʣʴ  ʠ 

ʨʘʟʜʝʣʠʤ ʦʙʝ ʯʘʩʪʠ ʥʝʨʘʚʝʥʩʪʚʘ ʥʘ -20, ʧʦʤʝʥʷʚ ʧʨʠ ʵʪʦʤ ʝʛʦ ʟʥʘʢ: 

   

ɺʠʜʥʦ, ʯʪʦ ʚʳʨʘʞʝʥʠʝ ʩʣʝʚʘ ʤʦʞʝʪ ʙʳʪʴ ʤʝʥʴʰʝ ʥʫʣʷ ʪʦʣʴʢʦ ʧʨʠ  (ʪʘʢ 

ʢʘʢ ʚʪʦʨʦʡ ʤʥʦʞʠʪʝʣʴ ʚʩʝʛʜʘ ʥʝʦʪʨʠʮʘʪʝʣʝʥ, ʠʙʦ ʷʚʣʷʝʪʩʷ ʧʦʣʥʳʤ 

ʢʚʘʜʨʘʪʦʤ), ʘ ʨʘʚʥʦ ʥʫʣʶ ʧʨʠ  ʠʣʠ . ʀʪʘʢ, ʦʢʦʥʯʘʪʝʣʴʥʳʡ ʦʪʚʝʪ ʢ 

ʜʘʥʥʦʤʫ ʥʝʨʘʚʝʥʩʪʚʫ: 

. 

ɺʦʪ ʪʘʢʦʝ ʧʨʦʩʪʦʝ ʠ ʠʟʷʱʥʦʝ ʨʝʰʝʥʠʝ. ʇʨʠ ʵʪʦʤ ʤʦʞʝʪʝ ʩʝʙʝ ʧʨʝʜʩʪʘʚʠʪʴ, ʯʪʦ 

ʙʳʣʦ ʙʳ, ʝʩʣʠ ʙʳ ʤʳ ʨʝʰʠʣʠ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʩʪʘʥʜʘʨʪʥʳʤ ʤʝʪʦʜʦʤ ʨʝʰʝʥʠʷ 

ʥʝʨʘʚʝʥʩʪʚ ʩ ʤʦʜʫʣʷʤʠ ʠ ʩʪʘʣʠ ʙʳ ʨʘʩʢʨʳʚʘʪʴ ʤʦʜʫʣʠ ʧʨʠ ʨʘʟʣʠʯʥʳʭ 

ʟʥʘʯʝʥʠʷʭ . 

ʈʘʩʩʤʦʪʨʠʤ ʝʱʸ ʦʜʠʥ ʧʨʠʤʝʨ ʨʝʰʝʥʠʷ ʥʝʨʘʚʝʥʩʪʚʘ ʩ ʤʦʜʫʣʝʤ ʤʝʪʦʜʦʤ 

ʨʘʮʠʦʥʘʣʠʟʘʮʠʠ. ʅʘ ʵʪʦʪ ʨʘʟ ʠʟ ʨʝʘʣʴʥʦʛʦ ʧʨʦʪʦʪʠʧʘ ʟʘʜʘʥʠʡ ʜʣʷ ɽɻʕ ʧʦ 

ʤʘʪʝʤʘʪʠʢʝ. 

ʇʨʠʤʝʨ 4. ʅʘʡʜʠʪʝ ʚʩʝ ʟʥʘʯʝʥʠʷ , ʧʨʠ ʢʘʞʜʦʤ ʠʟ ʢʦʪʦʨʳʭ 

ʥʝʨʘʚʝʥʩʪʚʦ  ʚʳʧʦʣʥʷʝʪʩʷ ʧʨʠ ʚʩʝʭ . 

ɺʦʩʧʦʣʴʟʫʝʤʩʷ ʤʝʪʦʜʦʤ ʨʘʮʠʦʥʘʣʠʟʘʮʠʠ ʜʣʷ ʨʝʰʝʥʠʷ ʜʘʥʥʦʛʦ ʥʝʨʘʚʝʥʩʪʚʘ ʩ 

ʤʦʜʫʣʝʤ. ɿʘʤʝʥʠʤ ʠʩʭʦʜʥʦʝ ʥʝʨʘʚʝʥʩʪʚʦ ʨʘʚʥʦʩʠʣʴʥʳʤ ʝʤʫ ʥʝʨʘʚʝʥʩʪʚʦʤ ʙʝʟ 

ʤʦʜʫʣʝʡ: 
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ʇʦʩʣʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʚʳʨʘʞʝʥʠʡ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʩʢʦʙʢʘʭ, ʧʦʣʫʯʘʝʤ 

ʩʣʝʜʫʶʱʠʡ ʨʝʟʫʣʴʪʘʪ: 

   

ʇʦʩʢʦʣʴʢʫ  ʧʨʠ ʚʩʝʭ ʟʥʘʯʝʥʠʷʭ , ʪʦ ʤʦʞʥʦ ʜʚʘʞʜʳ ʫʤʥʦʞʠʪʴ 

ʦʙʝ ʯʘʩʪʠ ʧʦʣʫʯʝʥʥʦʛʦ ʥʝʨʘʚʝʥʩʪʚʘ ʥʘ  , ʥʝ ʤʝʥʷʷ ʧʨʠ ʵʪʦʤ ʟʥʘʢ 

ʥʝʨʘʚʝʥʩʪʚʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʠʭʦʜʠʤ ʢ ʩʣʝʜʫʶʱʝʤʫ ʥʝʨʘʚʝʥʩʪʚʫ: 

   

ʀʣʠ ʧʦʩʣʝ ʫʤʥʦʞʝʥʠʷ ʦʙʝʠʭ ʯʘʩʪʝʡ ʥʘ -1: 

   

ʇʦʩʣʝʜʥʝʝ ʥʝʨʘʚʝʥʩʪʚʦ ʤʦʞʝʪ ʙʳʪʴ ʚʳʧʦʣʥʝʥʦ ʜʣʷ ʣʶʙʳʭ  ʪʦʣʴʢʦ ʚ ʪʦʤ 

ʩʣʫʯʘʝ, ʝʩʣʠ ʦʙʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʘʨʘʙʦʣʳ, ʚʝʪʚʠ ʢʦʪʦʨʳʭ ʥʘʧʨʘʚʣʝʥʳ 

ʚʚʝʨʭ, ʮʝʣʠʢʦʤ ʣʝʞʘʪ ʚʳʰʝ ʦʩʠ OX. ʕʪʦ ʫʩʣʦʚʠʝ ʚʳʧʦʣʥʷʝʪʩʷ ʚ ʪʦʤ ʩʣʫʯʘʝ, 

ʝʩʣʠ ʜʠʩʢʨʠʤʠʥʘʥʪʳ ʦʙʦʠʭ ʢʚʘʜʨʘʪʥʳʭ ʪʨʸʭʯʣʝʥʦʚ ʦʪʨʠʮʘʪʝʣʴʥʳ. ʊʦ ʝʩʪʴ 

ʠʤʝʝʪ ʤʝʩʪʦ ʩʠʩʪʝʤʘ ʥʝʨʘʚʝʥʩʪʚ: 

   

   

ʈʝʰʝʥʠʝʤ ʵʪʦʡ ʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ ʧʨʦʤʝʞʫʪʦʢ:  



22 
 

ʇʨʠʤʝʯʘʥʠʝ. ʇʨʝʜʚʠʞʫ ʚʘʰʠ ʚʦʟʨʘʞʝʥʠʷ. ɼʘ, ʥʝʨʘʚʝʥʩʪʚʦ 

ʪʠʧʘ  ʤʦʞʥʦ ʩʨʘʟʫ ʟʘʤʝʥʠʪʴ ʜʚʦʡʥʳʤ 

ʥʝʨʘʚʝʥʩʪʚʦʤ . ɿʜʝʩʴ ʧʨʦʩʪʦ ʜʣʷ ʠʣʣʶʩʪʨʘʮʠʠ ʧʨʝʜʣʦʞʝʥ 

ʘʣʴʪʝʨʥʘʪʠʚʥʳʡ ʩʧʦʩʦʙ ʨʝʰʝʥʠʷ ʥʝʨʘʚʝʥʩʪʚʘ ʤʝʪʦʜʦʤ ʨʘʮʠʦʥʘʣʠʟʘʮʠʠ. 

ʅʘ ʩʘʤʦʤ ʜʝʣʝ ʧʨʝʜʣʦʞʝʥʥʳʡ ʤʝʪʦʜ, ʢʦʥʝʯʥʦ, ʨʘʙʦʪʘʝʪ ʥʝ ʪʦʣʴʢʦ ʩ 

ʥʝʨʘʚʝʥʩʪʚʘʤʠ, ʥʦ ʠ ʩ ʫʨʘʚʥʝʥʠʷʤʠ. ʈʘʩʩʤʦʪʨʠʤ ʜʣʷ ʧʨʠʤʝʨʘ ʨʝʰʝʥʠʝ 

ʩʣʝʜʫʶʱʝʛʦ ʧʨʠʤʝʨʘ ʠʟ ʨʝʘʣʴʥʳʭ ʧʨʦʪʦʪʠʧʦʚ ʟʘʜʘʥʠʡ ɽɻʕ ʧʦ ʤʘʪʝʤʘʪʠʢʝ. 

ʇʨʠʤʝʨ 5. ʅʘʡʜʠʪʝ ʚʩʝ ʟʥʘʯʝʥʠʷ , ʧʨʠ ʢʘʞʜʦʤ ʠʟ ʢʦʪʦʨʳʭ 

ʫʨʘʚʥʝʥʠʝ  

ʠʤʝʝʪ ʙʦʣʝʝ ʜʚʫʭ ʨʘʟʣʠʯʥʳʭ ʢʦʨʥʝʡ. 

ɿʘʤʝʥʠʤ ʜʘʥʥʦʝ ʫʨʘʚʥʝʥʠʝ ʩʣʝʜʫʶʱʠʤ ʨʘʚʥʦʩʠʣʴʥʳʤ ʝʤʫ ʫʨʘʚʥʝʥʠʝʤ: 

   

   

ʀʣʠ ʧʦʩʣʝ ʫʧʨʦʱʝʥʠʷ ʚʳʨʘʞʝʥʠʡ, ʩʪʦʷʱʠʭ ʚ ʦʙʝʠʭ ʩʢʦʙʢʘʭ: 

   

   

ʇʦʩʣʝ ʚʳʥʝʩʝʥʠʷ ʦʙʱʠʭ ʤʥʦʞʠʪʝʣʝʡ ʠʟ ʩʢʦʙʦʢ ʧʦʣʫʯʘʝʤ: 

   

ɿʘʤʝʪʠʤ, ʯʪʦ ʧʨʠ  ʢʦʨʝʥʴ  ʤʦʞʝʪ ʙʳʪʴ ʣʶʙʳʤ ʯʠʩʣʦʤ. ʕʪʦʪ ʩʣʫʯʘʡ 

ʥʘʤ ʧʦʜʭʦʜʠʪ. ɼʣʷ  ʨʘʟʜʝʣʠʤ ʦʙʝ ʯʘʩʪʠ ʵʪʦʪ ʫʨʘʚʥʝʥʠʷ ʥʘ : 
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ɼʘʥʥʦʝ ʫʨʘʚʥʝʥʠʝ ʤʦʞʝʪ ʠʤʝʪʴ ʦʪ 1 ʜʦ 3 ʢʦʨʥʝʡ. ʅʘʤ ʥʫʞʥʳ ʩʣʫʯʘʠ, ʢʦʛʜʘ 

ʙʫʜʝʪ 3 ʨʘʟʣʠʯʥʳʭ ʢʦʨʥʷ. ʆʜʠʥ ʠʟ ʵʪʠʭ ʢʦʨʥʝʡ ʦʙʷʟʘʪʝʣʴʥʦ ʙʫʜʝʪ ʨʘʚʝʥ . 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʟʘʜʘʯʘ ʩʚʦʜʠʪʩʷ ʢ ʧʦʠʩʢʫ ʚʩʝʭ ʟʥʘʯʝʥʠʡ ʧʘʨʘʤʝʪʨʘ , ʧʨʠ 

ʢʘʞʜʦʤ ʠʟ ʢʦʪʦʨʳʭ ʢʚʘʜʨʘʪʥʳʡ ʪʨʸʭʯʣʝʥ, ʩʪʦʷʱʠʡ ʚ ʩʢʦʙʢʘʭ ʠʤʝʝʪ ʜʚʘ ʢʦʨʥʷ, 

ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʦʪʣʠʯʝʥ . ʕʪʦ ʫʩʣʦʚʠʝ ʜʦʩʪʠʛʘʝʪʩʷ ʪʦʛʜʘ ʠ ʪʦʣʴʢʦ ʪʦʛʜʘ, 

ʢʦʛʜʘ ʜʠʩʢʨʠʤʠʥʘʥʪ ʵʪʦʛʦ ʢʚʘʜʨʘʪʥʦʛʦ ʪʨʝʭʯʣʝʥʘ ʧʦʣʦʞʠʪʝʣʝʥ ʠ ʟʥʘʯʝʥʠʝ 

ʤʥʦʛʦʯʣʝʥʘ ʚ ʩʢʦʙʢʘʭ ʧʨʠ  ʥʝ ʨʘʚʥʦ ʥʫʣʶ. ʊʦ ʝʩʪʴ ʠʤʝʝʪ ʤʝʩʪʦ ʩʠʩʪʝʤʘ 

ʥʝʨʘʚʝʥʩʪʚ: 

   

ʕʪʫ ʩʠʩʪʝʤʫ ʤʦʞʥʦ ʫʧʨʦʩʪʠʪʴ: 

   

ʈʝʰʝʥʠʝʤ ʵʪʦʡ ʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ ʧʨʦʤʝʞʫʪʦʢ: 

. 

2.3. ɼʠʜʘʢʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ 

1.  

2.  

3.    

4.   

5.  


