
 



 

 
{

22𝑥

2−𝑥 − 7 ⋅
20,5𝑥−1,5

2−𝑥 = 1,

𝑦 = 3 + 𝑥.                       
⟹ 22𝑥+𝑥 − 7 ⋅ 20,5𝑥−1,5+𝑥 = 1; ⟹ 23𝑥 − 7 ⋅ 21,5𝑥−1,5 = 1; ⟹ 23𝑥 − 7 ⋅

21,5𝑥

21,5 − 1 = 0; ⟹ 21,5 ⋅

22⋅1,5𝑥 − 7 ⋅ 21,5𝑥 − 21,5 = 0. 

Пусть 21,5𝑥 = 𝑡 > 0, тогда 21,5𝑡2 − 7𝑡 − 21,5 = 0.   

𝐷 = (−7)2 − 4 ⋅ 21,5 ⋅ (−21,5) = 49 + 22+1,5+1,5 = 49 + 32 = 81. 

𝑡1 =
7−√81

2⋅21,5 =
7−9

22,5 = −21−2,5 = −2−1,5–  решений нет;    𝑡2 =
7+√81

2⋅21,5 =
7+9

22,5 = 24−2,5 = 21,5;  ⟹  21,5𝑥 = 21,5 ⟹ 𝑥 = 1. Тогда 

𝑦 = 4. 

Проверка:  

{41 − 7 ⋅ 21−0,5⋅4 = 23−4,
4 − 1 = 3.                         

⟹ {4 − 7 ⋅ 21−2 = 2−1,
3 = 3.                        

⟹ { 4 − 7 ⋅ 2−1 = 2−1,
3 = 3.                        

⟹ {4 − 3,5 = 0,5,
3 = 3.              

⟹ {0,5 = 0,5,
3 = 3.      

  Ответ: (1; 4) 
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Решить систему уравнений: 

 

{
3𝑥 ⋅ 2𝑦 = 972,      
log√3(𝑥 − 𝑦) = 2.        

{
3𝑥 ⋅ 2𝑦 = 972,      
log√3(𝑥 − 𝑦) = 2.       ОДЗ: 𝑥 − 𝑦 > 0.  

{
3𝑥 ⋅ 2𝑦 = 972,                       

log√3(𝑥 − 𝑦) = 2 log√3 √3 .
⟺ {

3𝑥 ⋅ 2𝑦 = 972,                 
log√3(𝑥 − 𝑦) = log√3 3 . ⟺ {

3𝑥 ⋅ 2𝑦 = 972,
𝑥 − 𝑦 = 3.      

⟺ {
3𝑥 ⋅ 2𝑦 = 972,
𝑥 = 3 + 𝑦.      

⟺ {
33+𝑦 ⋅ 2𝑦 = 972,
𝑥 = 3 + 𝑦.           

⟺

{
3𝑦 ⋅ 2𝑦 = 36,
𝑥 = 3 + 𝑦.    

⟺ {
6𝑦 = 62,   
𝑥 = 3 + 𝑦.

⟺ {
𝑦 = 2,
𝑥 = 5.

  

Проверка: 

{
35 ⋅ 22 = 972,      
log√3(5 − 2) = 2.

⟺ {
243 ⋅ 4 = 972,
log√3 3 = 2.   ⟺ {

972 = 972,
2 = 2.         

  Ответ: (5; 2). 
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Решить систему уравнений: 

 

{
log3(𝑦 − 𝑥) = 1,

(0,25)
𝑥

𝑦
+

𝑦

𝑥 =
1

32
.         

       

{
log3(𝑦 − 𝑥) = 1,

(0,25)
𝑥

𝑦
+

𝑦

𝑥 =
1

32
.         

      ОДЗ: {
𝑦 − 𝑥 > 0,

𝑥 ≠ 0,
𝑦 ≠ 0.

.  

 {2
−2(

𝑥

𝑦
+

𝑦

𝑥
)

= 2−5,            
log3(𝑦 − 𝑥) = log3 3 .

⟺ {
2 (

𝑥

𝑦
+

𝑦

𝑥
) = 5,

𝑦 − 𝑥 = 3.      
⟺ {

2𝑥

𝑦
+

2𝑦

𝑥
− 5 = 0,

𝑥 = 𝑦 − 3.         
⟺ {

2𝑥2 + 2𝑦2 − 5𝑥𝑦 = 0,
𝑥 = 𝑦 − 3.                     

⟺

{
2(𝑦 − 3)2 + 2𝑦2 − 5𝑦(𝑦 − 3) = 0,
𝑥 = 𝑦 − 3.                                             

⟹ 2(𝑦2 − 6𝑦 + 9) + 2𝑦2 − 5𝑦2 + 15𝑦 = 0 ⟹ −𝑦2 + 3𝑦 + 18 = 0, ⟹ 𝑦2 − 3𝑦 − 18 =

0, ⟹ (𝑦 − 6)(𝑦 + 3) = 0, ⟹ [𝑦1=−3 ∉ ОДЗ
𝑦2=6                

, ⟹ {
𝑦 = 6,
𝑥 = 3.

  

Проверка: 

{
(0,25)

6

3
+

3

6 =
1

32
,                 

log3 (5
1

4
− 2

1

4
) = 1.

⟺ {(
1

4
)

2+
1

2
=

1

32
,

log3 3 = 1.
⟺ {(

1

4
)

2,5

=
1

32
,

1 = 1.      
 ⟺ {(

1

2
)

5

=
1

32
,

1 = 1.    
⟺ {

1

32
=

1

32
,

1 = 1.    
 Ответ: (3; 6). 
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Решить уравнение 

 

8𝑥4 − 𝑥3 + 64𝑥 − 8 = 0. 

 

8𝑥4 − 𝑥3 + 64𝑥 − 8 = 0. 

𝑥3(8𝑥 − 1) + 8(8𝑥 − 1) = 0, 

(𝑥3 + 8)(8𝑥 − 1) = 0,  𝑥1
3 = −8, 𝑥1 = −2, 𝑥2 =

1

8
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Решить уравнение 

 
(𝑥2 + 2𝑥)2 − (𝑥 + 1)2 = 55. 

 

 

(𝑥2 + 2𝑥)2 − (𝑥 + 1)2 = 55. 
(𝑥2 + 2𝑥)2 − (𝑥2 + 2𝑥 + 1)2 = 55, 𝑥2 + 2𝑥 = 𝑦,  

𝑦2 + 𝑦 − 1 = 55,  𝑦2 + 𝑦 − 56 = 0, 

𝑦 = −7, 𝑦 = 8. 

𝑥2 + 2𝑥 = −7, 𝑥2 + 2𝑥 + 7 = 0;   𝐷 < 0. 

𝑥2 + 2𝑥 = 8,𝑥2 + 2𝑥 − 8 = 0,   
(𝑥 + 2)(𝑥 − 4) = 0;  𝑥1 = −4, 𝑥2 = 2. 
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Решить уравнение 

 

 
𝑥2+1

𝑥
+

x

𝑥2+1
= −2,5. 

 

 

𝑥2+1

𝑥
+

x

𝑥2+1
= −2,5. 

ОДЗ: 𝑥 ≠ 0; 
𝑥2+1

𝑥
= 𝑦,  𝑦 +

1

𝑦
= −2,5  |  ⋅ 2𝑦. 

2𝑦2 + 5𝑦 + 2 = 0,  𝐷 = 9,  𝑦1 = −2, 𝑦2 = −
1

2
. 

𝑥2+1

𝑥
= −2,  𝑥2 + 2𝑥 + 1 = 0,   𝑥1,2 = −1. 

𝑥2+1

𝑥
= −

1

2
,  2𝑥2 + 𝑥 + 2 = 0,   𝐷 < 0. 
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Решить уравнение 

 

27𝑥4 − 𝑥3 + 729𝑥 − 27 = 0 

27𝑥4 − 𝑥3 + 729𝑥 − 27 = 0. 

𝑥3(27𝑥 − 1) + 27(27𝑥 − 1) = 0, 
(𝑥3 + 27)(27𝑥 − 1) = 0,  

𝑥1
3 = −27, 𝑥1 = −3, 𝑥2 =

1

27
. 
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Решить уравнение 

 

64𝑥4 − 𝑥3 + 4096𝑥 − 64 = 0 

64𝑥4 − 𝑥3 + 4096𝑥 − 64 = 0. 

𝑥3(64𝑥 − 1) + 64(64𝑥 − 1) = 0, 
(𝑥3 + 64)(64𝑥 − 1) = 0, 

𝑥1
3 = −64, 𝑥1 = −4, 𝑥2 =

1

64
. 
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Решите неравенство методом интервалов 

 
(x − 5)(x − 7)(2x − 3)

−(x + 6)(x − 1)
≤ 0 

(x−5)(x−7)(2x−3)

−(x+6)(x−1)
≤ 0, 

 
(x−5)(x−7)(2x−3)

(x+6)(x−1)
≥ 0.  

Ответ: (−6; 1) ∪ [1,5; 5] ∪ [7; +∞) 
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Решите неравенство методом интервалов 

 
(x + 3)(4 − x)

3x2 + 10x + 3
< 0 

 

(x+3)(4−x)

3x2+10x+3
< 0, 

Разложим знаменатель на множители. Для этого решим квадратное уравнение: 3x2 + 10x + 3 = 0. 

𝑥1,2 =
−𝑏 ± √𝑏2 − 4𝑎𝑐

2𝑎
=

−10 ± √100 − 4 ∙ 3 ∙ 3

6
=

−10 ± √64

6
=

−10 ± 8

6
= [

−3,
 

−
1

3
.
 

Имеем 3x2 + 10x + 3 = 3(x + 3) (𝑥 +
1

3
) = 0.  

−(x+3)(x−4)

3(𝑥+3)(𝑥+
1

3
)

< 0, 
(x+3)(x−4)

(x+3)(𝑥+
1

3
)

> 0       

Ответ: (−∞; −3) ∪ (−3; −
1

3
) ∪ (4; +∞) 
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Упростить  

4

22 2loglog  
− log2 log2

√√2
2

= − log2 log2 √2
8

= − log2 log2 2
1

8 = − log2 (
1

8
log2 2) = − log2 2−3 = −(−3) = 3. 
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Упростить  

3log25log

1

9log9log

1

49log3log

1

516

44252

553

881527

































 

(27

1
log2 3+5log25 49)(81

1
log4 9−8log4 9)

3+5

1
log16 25∙5log5 3

=
(27log3 2+5

log
52 49

)(81log9 4−8
log

22 9
)

3+5
log

52 16
∙5log5 3

=
(33 log3 2+5

1
2 log5 49

)(92 log9 4−2
3
2 log2 9

)

3+5
1
2log5 16

∙3

=  

=  
(3log3 23

+5log5 49
1
2)(9log9 42

−2log2 9
3
2)

3+5log5 16
1
2∙3

=
(3log3 8+5log5 7)(9log9 16−2log2 27)

3+5log5 4∙3
=

(8+7)(16−27)

3+4∙3
= −11. 
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Упростить  

 

  











 6log7log

23log

3

9log

1

25
25

65

1257
409

381

 

(81

1
log5 9+3

3
log

√6
3

)

409
∙ ((√7)

2

log25 7 − 125log25 6) =
(81log9 5+(3log3 √6)

3
)

409
∙ ((7

1

2)
2 log7 25

− 53 log
52 6) =

(25+(√6)
3

)

409
∙ (7log7 25 −

5log5 61,5
) =

(25+(√6)
3

)

409
∙ (25 − 61,5) =

252−(61,5)
2

409
=

625−63

409
=

625−216

409
= 1. 

15 
Вычислить сумму 2𝑥 + 2−𝑥, если 4𝑥 + 4−𝑥 = 23. 4𝑥 + 4−𝑥 = 23,        (2𝑥)2 + (2−𝑥)2 = 23,         (2𝑥)2 + 2 ∙ 2𝑥 ∙ 2−𝑥 + (2−𝑥)2 = 23 + 2 ∙ 2𝑥 ∙ 2−𝑥 ,        (2𝑥 + 2−𝑥)2 = 23 + 2, 

(2𝑥 + 2−𝑥)2 = 25,                 2𝑥 + 2−𝑥 = 5. 



16 

Решите графически уравнение: 

1
2

 x
x

 

 
Ответ: – 2;  1. 

 



 


