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СТЕПЕНЬ
С РАЦИОНАЛЬНЫМ ПОКАЗАТЕЛЕМ

62.
1) 23 + ( – 3)3 – ( – 2)2 + ( – 1)5 = 8 + ( – 27) – (4) + ( – 1) = – 24;
2) ( – 7)2 – ( – 4)3 – 34 = 49 – ( – 64) – 81 = 32;
3) 13 · 23 – 9 · 23 + 23 = 23 · (13 – 9 + 1) = 8 · 5 = 40;
4) 6 · ( – 2)3 – 5 · ( – 2)3 – ( – 2)3 = – 23 · (6 – 5 – 1) = 0 ⋅ ( – 23) = 0.

63.

1) 4
13

17

13

215

13

152
7

7
7

7
7

7
77 ===⋅ +

;

2) 
5

519

14

415

1310

154

103

5
1

5
1

5
5

5
5

55
555






====

⋅
⋅⋅

+

++
;

3) ab
ba
ba

ba
ba

ba
baa ==

⋅
⋅=

⋅
⋅⋅ +

29

310

29

382

29

382
;

4) 2

2

2

2

210

12

710

953

d
c

d
c

dc
c

dc
cdc === .

64.

1) 1 – 5 = 
51
1  = 1; 2) 4 – 3 = 34

1
 = 

64
1 ;

3) ( – 10)0 = 1; 4) ( – 5) – 2 = 25
1  = 

25
1 ;

5) 
4

2
1






  = 42

1
 = 

16
1 ;

6) 
3
12

3
7

7
3 1

==




 −

.

65.

1) 5-
5

5 4
4
1

4
1 =





= ; 2) 

321
1  = 

3

21
1






  = 21 – 3;

3) 
7

1
x

 = 
71








x
 = x – 7; 4) 

9
1

a
 = 

91







a
 = a – 9.
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66.

1) 027,0
1000

27
10
3

3
10

3

33

===




 −

; 2) 
80
401

81
121

9
11

11
9

2

22

===




 − −

;

3) (0,2) – 4 = 
4

5
1 −






  = (5)4 = 625; 4) (0,5) – 5 = 

5

2
1 −






  = 25 = 32;

5) – ( – 17) – 1 = 
17
1 ; 6) – ( – 13) – 2 = – 213

1  = 
169

1− .

67.

1) 3 – 1 + ( – 2) – 2 = 
12
7

12
43

4
1

3
1 =+=+ ;

2) 
16
53

16
53

16
1272

4
1

2
34

3
2

23

3
2

3

==−⋅=−=−




 −

−

;

3) (0,2) – 2 + (0,5) – 5 = 52 + 25 = 25 + 32 = 57;

4) ( – 0,1) – 3 – ( – 0,2) – 3 = – 
11

125
1

1000
1 −−






+





 = – 1000 + 125 = – 875.

68.

1) 12 – 3 = 312
1  < 1; 2) 210 = 1;

3) (0,6) – 5 = 
5

3
5






  > 1; 4) 

4

19
5 −






  = 

4

5
19






  > 1.

69.

1) (x – y) – 2 = 2)(
1
ух −

; 2) (х + у) – 3 = 3)(
1
ух +

;

3) 3b – 5 c8 = 5

83
b
с ; 4) 9a3 b – 4 = 4

39
b
a ;

5) 3

2
321

ac
bcba =−− ; 6) 4

2
412

bc
acba =−− .

70.

1) 497
7
1

7
1

7
1 2

23

==




=





⋅





 −−

;

2) 125)5(
5
1

5
1

5
1 3

34

−=−=




−=





−⋅





−

−−

;
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3) 
27
137

27
1000

3
10

10
33,03,03,0

33
3107 ==





=





==⋅

−
−− ;

4) 
17
117171717 135 ==⋅⋅ −− .

71.

1) 
729
1

9
199:9 3

3107 === − ;

2) 0016.0)2.0()2,0(:)2,0( 422 ==− ;

3) 
4
142

4
169

2
13

13
2

13
2:

13
2

2

221012

===




=











 −−−

;

4) 
625
16

5
2

5
2:

5
2

4

413

==










 −

.

72.

1) ( ) 1553 −−
= аа ; 2) ( ) 842 bb =

−− ;

3) ( ) 2173 −= аа ; 4) ( ) 2847 −−
= аb .

73.

1) ( )
6

3
6332

b

аbааb == −− ; 2) ( )
4

8
48412

b

ababа == −− ;

3) ( )
12

12662

a64

1a2а2 == −−−
; 4) ( )

12
12443

a81

1а3а3 == −−− .

74.

1) 16

14

14

162

7

8

a
b

b
a

b
a ==










−

−−

;

2) 15

123

5

4

n
m

n
m =









 −

−

−
;

3) 
9

4
3

2
3
2 812

2

81222

4

6 yxyx
y
x ==










− ;

4) 159

3

9

1533

3

5 64644
xz
y

z
xy

z
yx −=−=









 − −−
;
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75.

1) ( ) 4)4(14 2222
2

222 −=⋅⋅−=





⋅− −

−
−− xyyx

y
yyx ,

если х = 5, то x2 = 25 и 25 – 4 = 21;

( ) =
−

⋅









−=−




 −−
44

2
4

4

8

2

44
40412 :)2

ba
bb

b
a

b
bababa

( )( )
( ) ;

)(
)(

2

44

442

4444

44

2

4

88

b
ba

bab
baba

ba
b

b
ba +=

−⋅
+−=

−
⋅−=

если а = 2, b = – 3, то a4 = 16, b4 = 81, b2 = 9 и 
9
710

9
97

9
8116 ==+ .

76.
1) 2000004 = (2 · 105)4 = 24 ⋅  1020 = 16 · 1020 = 1,6 · 1021;
2) 0,00033 = (3 · 10 – 4)3 = 33 · 10 – 12 = 27 ⋅  10 – 12 = 2,7 · 10 – 11;
3) 4000 – 2 = (4 · 103) – 2 = 0,0625 · 10  – 6 = 6.25 · 10 – 8;
4) 0,002 – 3 = (2 · 10 – 3) – 3 = 2 – 3 · 109 = 0,125 · 109 = 1,25 · 108.

77.
1) 0,0000087 = 8,7 · 10 – 6;
2) 0,00000005086 = 5,086 · 10 – 8;

3) 3108008,0
125

1 −⋅== ;

4) 3106.10016,0
625
1 −⋅== .

78, 79, 80.

3 · 10 – 3мм = 
1000

3 мм = 0,003мм; 0,00000000001с = 10 – 11с;

10 – 4мм = 0,0001мм.

81.

1) 3278
2

78
aa

a
aa == +−
−

−
,

если а = 0,8, то a3 = 0,512;
513315

13

315
)2 aa

a
aa == −+ ,

если а = 
2
1 , то a5 = 

32
1

2
1 5

=




 .
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82.

( )( ) ( )( ) ( ) ( )( ) =+−−=+−− −−−−−

4
120:20220:20)1 484928677

;
5
1

20
51

4
1

20
1 =+−=+−=

( )( ) ( )( ) ( ) ( ) −−−=




−−−

−
−−−− 2624

2
21364 17:17

17
117:17)2

.0
17

1
17

1
17
1

17
1

17
1

22

222

=−=




−





−=





−

83.
1) (1,3) – 118⋅ (1,3)127 = (1,3)9 ≈ 10,6;
2) (0,87) – 74: (0,87) – 57 = (0,87) – 74 + 57 = (0,87) – 17 ≈ 10,67;

3) ;34,10
17
19

19
17

19
17:

19
17 21212647

≈




=





=











 −−−

4) 78,16
21
23

21
23

21
23 312556

≈




=





⋅





 −

.

84.
1) (786 – 7)4 = 786 – 28 = 5,8 ⋅ 10 – 62;
2) (9233) – 6 = 923 – 18 = 4,23 ⋅ 10 – 54;
3) (1,76) – 8 ⋅ (35,4) – 8 = (62,3) – 8 = 2,07 ⋅ 10 – 14;
4) (0,47) – 5 : (7,81) – 5 = (0,47 : 7,81) – 5 = 1,27 ⋅ 106.

85.
1) V = (1,54 ⋅ 10 – 4)3 = 3,65 ⋅ 10 – 12 мм3;
2) V = (3,18 ⋅ 105)3 = 3,21 ⋅ 1015 км3.

86.

( ) ( ) ( ) ×




 +=+−⋅−⋅+

−−−−−−−−−−
33

1211212233 11)1
ba

bbaababa

=
+−

⋅
−

⋅+=




 +−⋅





 −×

−−

22

22

22

22

33

331

22

1

22
11111

aabb
ba

ab
ba

ba
ab

bababa
( )

( )( )( ) ;
))((

)(
33

33

2233

4433

ab
ab

baab
abab

aabbababba
baab

−
=

+−
+

=
+−+−⋅

⋅+=
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( ) ( ) =++⋅−
−−−−−−− 1211222)2 bbaaabba

=




 ++⋅





 −=

−1

2222
111
babab

a
a
b

( )( ) .22

22

22

22

22

33
ab

aabb
aabbab

aabb
ba

ba
ab −=

++
++−=

++
⋅−=

87.

1) ;1313169;4416;00;11 22 ======

17
1

17
1

289
1 2

=




= ;

2) ;
3
1

3
1

27
1;55125;00;11 3

3
33 3333 ======

4,0)4,0(064,0;3,0)3,0(027,0 3 333 33 ====

3) ;
3
2

3
2

81
16;2216;11;00 4

4
44 4444 =





=====

.2,0)2,0(0016,0;
5
4

5
4

625
256 4 444

4
4 ===





=

88.

1) ( ) 66636 6 66 326 3 === ; 2) ( ) 22264 12 1212 2612 2 === ;

3) 
5
1

5
1

25
1 4

4
4

2

=




=





 ; 4) 1515)15(225 8 88 428 4 === .

89.

1) 1001010 23 6 == ; 2) 8133 43 12 == ;

3) 
8
1

2
1

2
1

2
1

3

3
4

12

==




=





 ;

4) 
81
1

3
1

3
1

3
1

4

4
4

16

==




=





 .
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90.
1) 283 −=− ; 2) 1115 −=− ;

3) 
3
1

27
1

27
1

3
3 −=−=− ; 4) 441024 5 55 −=−=− ;

5) 34343 3 −=− ; 6) 887 7 −=− .

91.
1) х4 = 81; х = ± 3814 ±= ; х1 = 3; х2 = – 3;

2) 
32
15 −=x ; 

2
1

2
1

32
1 5

5
5 −=





−=−=x ;

3) 5х5 = – 160; х5 = – 32; х = 5 32−  = – 2.
4) 2х6 = 128; х6 = 64; х = ± 6 64  = ±2; х1 = 2 , х2 = – 2.

92.
1) 6 32 −x  — имеет смысл, если

2х – 3 ≥ 0 , тогда 2х ≥ 3 , x
2
3≥ ,

х ≥ 1,5.
Ответ: х ∈ [1.5; + ∞).
2) 3 3+х  — имеет смысл для любого x.

3 2 12)3 −− хх  — имеет смысл для любого x.

4) 4
42

32
−

−
х

х  — имеет смысл, если: 0
42

32 ≥
−

−
х

х , т.е. 




>−
≥−

042
032

х
х

или 




<−
≤−

042
032

х
х

; 






>

≤

2
3
2

х

x
 или 







<

≥

2
3
2

х

x
 , поэтому 







<

≥

2
3
2

x

x

Ответ: х ∈ [
3
2 ; 2).

93.

1) ;
4
34

4
152

8
152

8
1)5(64

8
1125 6 63 363 −=+−=⋅+−=⋅+−=+−

2) ;5
2
62)6(

2
122165.032 3 35 535 =+=−−=−⋅−
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3) ;45153
3
153

3
162581

3
1 4 44 444 =+−=+⋅−=+−=+−

4) ;111104
4
1)10(256

4
11000 4 43 343 −=−−=−−=−−

5) =




−+−=−+⋅− 5

5
24 454

2
15,02)1,0(

32
125,020001,0

;4,1
2
111,0 −=−−=

6) .
30
1

30
910

10
3

3
13,0

3
12,01,0

3
10016,0001,0

243
1 435 =−=−=−=−−=−−+ .

94.

1) 641781179179 =−=−⋅+  = 8;

2) 24653592535353
2

=−=−+−−+=




 −−+ ;

=−+−++=


 −++ 21521252215215215)3
2

= 10 + 4 = 14;

4) =
−

−−+=
+
−−

−
+

23
)23()23(

23
23

23
23 22

.64
1

6262
23

26232623 =+=
−

−+−++=

95.

1) ( ) 223 3 −=− хх  — для любого х.

2) т.к. ( ) 03 6 ≥− х , то при х<3 ( ) 36 )3(3 хх −=−

и при х≥3 ( ) 336 )3()3(3 −=−−=− ххх .

96.
1987 < n  < 1988; 19872 < n < 19882 , отсюда

3948169 < n < 3952144.
Найдем, сколько натуральных чисел между ними

3952144 – 3948169 = 3975, а т.к. n<3952144, то таких чисел 3974.
Ответ: 3974 числа.
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97.

1) ;5,3)5,3()5,07()5,0(7125,0343 3 33 33 333 ==⋅=⋅=⋅

2) ;4364492233223216864 333 2223 33533 ⋅=⋅=⋅⋅=⋅⋅⋅=⋅

3) ;2,13,043,02)3,0(20081,0256 24 484 =⋅=⋅=⋅=⋅

4) 2010210210000032 5 555 =⋅=⋅=⋅ .

98.

1) ;3535)75(75 3 33 33 33 ==⋅=⋅

2) ;3333)311(311 4 44 44 44 ==⋅=⋅

3) ( ) ;6,16,1)82,0(82,0 5 55 55 55 ==⋅=⋅

4) .7721
3
121

3
1 7 77

7
7 7

7

==




 ⋅=⋅







99.

1) ;101010005002 3 3333 ===⋅

2) ;2,02,0008,004,02,0 3 3333 ===⋅

3) ;662316814324 4 44 44444 ==⋅=⋅=⋅

4) .2232162 5 5555 ===⋅

100.

1) ;72892323 325 1510 =⋅=⋅=⋅

2) ;502525252 23 63 =⋅=⋅=⋅

3) ;3
9
27

3
13

3
13

2
34

8
12 ==





⋅=





⋅

4) .16
4
64

2
14

2
14

2
310

20
30 ==





⋅=





⋅

(101 – 102)

1) ;464 23 63 xzzх =⋅⋅ 2) ;baba 324 128 =⋅

3) ;232 425 2010 ухух =⋅⋅ 4) 326 1812 babа = .
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102.

1) ;ab2bа2ba4ab2 3 3333 23 2 ==⋅  2) ;ab3bа3ba27ba3 4 4444 24 32 ==⋅

3) ;a
bc

bca
b

ca
c
ab 4

4
4

3
4 ==⋅  4) .

b
2

ab2

a16
ba2
1

b

a16
3

3
33

2
==⋅

103.

1) ;
5
4

5
4

5
4

125
64 3

3
3

3

3
3 =





== 2) ;

3
2

3
2

81
16 4

4
4 =





=

3) ;
2
3

2
3

8
27

8
33 3

3
33 =





== 4) .

2
3

2
3

32
243

32
197 5

5
55 =





==

104.

1) ;3381
4

3244:324 4 44444 ====

2) ;
5
2

10
4

10
4

1000
64

102
1282000:128 3

3
33

3
33 ==





==

⋅
=

3) ;228
2

16
2

16 3 333
3

3
==== 4) ;2232

8
256 5 55
5

5
===

5) ( ) 13294
5
45

5
205:4520 −=−=−=−=− ;

6) ( ) .415151125
5
5

5
6255:5625 3 3333333 =−=−=−=−=−

105.

1) ;: 5 555
2

76
5 25 76 abba
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135.

1) ;02,343 33 ≈+  2) ;04,21073 5 ≈+  3) ;24,165 3 ≈

4) ( ) ;49,12
33 ≈  5) .46,36≈ππ

136.

;32)1 3
1

3
1
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1

5

1 т.к.,35)2
5 45 4

5
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<<
−−

;75)3 33 <
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1
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1 т.к.,3121)4 >> −− .
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3) ( ) 




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
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
<
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3409,4.к.т,
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2 ;

4) 
5555
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12т.к.,
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
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


>
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
>


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
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
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и .

138.

1) 5
1

2 66 =x . 2) 273 =x ;

Тогда 
5
12 =x . 333 =x ;

Отсюда 
10
1=x . х = 3.

3) 1031 77 =− x . 4) 322 12 =+x ,

Поэтому 1 – 3х = 10, 512 22 =
+x .

х = – 3. Тогда 2х + 1 = 5, х = 2.

5) 142
=

+ x ; 6) 5
5
1 34

=




 −x

,

02 44 =+x . 55 x43 =− ,
Поэтому 2 + х = 0, 3 – 4х = 1,

х = – 2.
2
1=x .
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 −=
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

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=





 −=





 −

т.к. ,0
7
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1
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7
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1

3
1

2
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
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
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
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
 − .
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
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3   а  ,

42
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3

7
11

6
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5
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
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
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140.
1) 2732 =− y , 32 33 =− y . Тогда 2 – у = 3 и у = – 1.

2) 13 25 =− x ; 025 33 =− x . Поэтому 5 – 2х = 0 и х = 2,5.

3) 039
1x

2
1

=−
−

; 39
1x

2
1

=
−

; 33
1x

2
12

=





 −

. Тогда х – 2 = 1 и х = 3.

4) 08127
y

3
13

=−
−

; 4
y

3
133

33 =





 −

. Тогда 9 – у = 4 и у = 5.

141.

1) 85
52

3
9
1 −

−

=




 x

x

; 85522 33 −−− =


 xx
;

8x510x4 33 −+− = .
Тогда 10 – 4х = 5х – 8,
9х = 18 и х = 2.

2) 
4

94

2
12

−
−






=

x
x ; 494 22 +−− = xx .

Поэтому 4х – 9 = – х + 4,
5х = 13 и х = 2,6.

3) 
16
148 13

=⋅
+xx ;

426x2x3 222 −+ =⋅ .
Тогда 3х + 2х + 26 = – 4, 5x = – 30; х = – 6.
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4) 
5,72

5
1

5
25 −−






=

xx
;

5,72
142

55 +−−−
= xx

.
Тогда 2х – 4,5 = – х + 7,5,
3х = 12 и х = 4.

142.

1) ( )x
x

33
3

1
12

=




 +

, 2) ( )
x

x
2

3

13

2
22 





=

−
,

xx 2
3

122
1

3)3( =+−
, 3

4
3

1

22
xx

=
−

.

2
1

3
−−x

2
3

3
x

= . Поэтому xх
3
4

3
1 =− ,

Тогда xx
2
3

2
1 =−− , х – 1 = 4х,

 – 2,5х = 0,5 3х = – 1

и 
5
1−=x . и 

3
1−=x .

3) 
3

2739
1

43
−

+ =⋅
x

x , 4) ( ) 24
2

8 23 −
=

х
х

,

( ) ( ) 13432 333
−+

=⋅
хх

, 2
1

)23(2

2
1

3
22

2

2 ⋅= −х

х
.

36х + 8 + 1 = 33х – 3. Тогда 
2
1)23(2

2
13 +−=− хх ,

Тогда 6х + 9 = 3х – 3, 6
2
1 х = 6

2
1

3х = – 12 и х = – 4. и х = 1.

143.
1) 27log49log 2

77 == ; 2) 62log64log 6
22 == ;

3) 2
2
1log4log

2

2
1

2
1 −=





=

−

; 4) 33log
27
1log 3

33 −== − .
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144.
1) lg23 ≈ 1,4; 2) lg131 ≈ 2,1; 3) 40lg2 ≈ 12; 4) 57lg3 ≈ 27,2.

146.

1) 102x – 1 = 7, 2x – 1 = lg7, x = ,
2

7lg1+  x ≈  0,92;

2) 101 – 3x = 6, 1 – 3x = lg6,

x = ,
3

6lg1+
 x ≈  0,07.

146.
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147.

1) ( ) 3,0103
101,3
103,9101,3:103,9 1

5

6
56 =⋅=

⋅
⋅=⋅⋅ −

−

−
−− ;

2) 51101,5103107,1 76 =⋅=⋅⋅⋅ − ;
3) 1620102,16102101,8 21416 =⋅=⋅⋅⋅ − ;

4) ( ) 04,0
10

4
106,1
104,6106,1:104,6

27

5
75 ==

⋅
⋅=⋅⋅ ;
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148.

1) 2
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х
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,

при x = 
49
321

49
811

9
7

2 ==
x

;

( ) 3
3

3

9
2

9
7

3

9
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9
1

9
63

9
2
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3
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1)2
а
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аа ==






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
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


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





⋅ −
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−

−

− ,

при a = 0,1, a3 = 0,001, 3a
1  = 1000.

149.
( ) ( ) ( ) ( ) ;4432564278125)1 333333333 ххххххххх =−−−=−−−

( ) ( )=−++ 4444 6258116)2 хххх
44444 532 ххххх =−++= ;
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150.
1) 497 15 =−х ; 215 77 =−х .

Тогда 5х – 1 = 2; 5х = 3 и х = 
5
3 .

2) ( ) 04,02,0 1 =−х ; ( ) ( )21 2,02,0 =−х .
Поэтому 1 – х = 2 и х = – 1.

3) х
х

2
33

7
7
1 =





 +

; хх 233 77 =−− .

Значит, – 3х – 3 = 2х; – 5х = 3 и х = – 
5
3 .

4) 
х

х
2

75

3
13 





=− ; хх 275 33 −− = .

Отсюда, 5х – 7 = – 2х; 7х = 7 и х = 1.

Проверь себя

1.

1) 
8
38

8
3349

8
2723

3
2223:3 22

31
4275 =+−=+−=















+⋅−

−
−−− ;

2) 16218823
32

48323 32
33

3
5 10 =−=−⋅=

⋅
−⋅ ;

( ) =−+=−+⋅ −− 3
2

13
2

3
2

33
2

312
3

85256:485:52525)3

.2,14
5
15 =−+=

2.
8600 = 8,6 ⋅ 103; 0.0078 = 7,8 ⋅ 10 – 3;

1) 8,6 ⋅ 103 ⋅ 7,8 ⋅ 10 – 3 = 67,08; 2) 8,6 ⋅ 103 : 7,8 ⋅ 10 – 3 = 610
39
43 ⋅ .

3.

1) 623
4

59
=⋅

−

−

х
хх ; 2) ( ) ( ) ( )хуухху

ху
ху

ху
ух +=⋅+=





⋅+

−
−− 2

2
11 1

.
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4.

3то,81при; 4
1

4
1

4
31

4
3

4
3

3
2

3
5

4
3

3 2

3
5

====⋅=⋅⋅=

⋅

−−−−
aаааааaаа

аа

а .

5.

а) ( ) ( )3
2

3
2

67,078,0 > , т.к. 0,78 > 0,67, и показатель степени 
3
2 > 0;

б) ( ) ( ) 3
1

3
1

08,309,3 −− < , т.к. 3,09 > 3,08, и показатель 
3
1− < 0.

151.

( ) =−+=




−+=





−+





 −

2
3102

32
2431016

32
19710000

16
1)1 35

1

4
35

1

4
1

4
3

;5,16
2
3108 =−+=

( ) =




−⋅−=−⋅−

−−− 3
4

3 23
1

3
11

3
2

2
3
1

8
164

4
110008642001,0)2

;
16
155

16
1410

8
1

4
1610 3

4

=−−=




−−=

3) ( )
12
59

3
2

4
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4
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33227 33 23

1
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
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
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( ) =

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
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
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
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−
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3
2
11

4

9
462516

4
126255.0)4

.
27
8609

27
862516 −=−−=

152.

1) 4 2 4−х  – имеет смысл, если выполнено х2 – 4 ≥ 0,
т.е. (х – 2)(х + 2) ≥ 0.

Ответ: ( ] [ )∞+−−∞∈ ;22; Uх .
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2) 3 2 65 +− хх  – имеет смысл для любого х.
Ответ: );( +∞−∞∈х .

3) 6
3
2

+
−
х
х  – имеет смысл, если 0

3
2 ≥

+
−
х
х , при этом х + 3≠0

т.е. х≠ – 3.

Ответ: ( ) [ )∞+−−∞∈ ;23; Uх .

4) 4 2 65 +− хх  – имеет смысл, если х2 – 5х + 6 ≥ 0, тогда
(х – 3)(х – 2) ≥ 0.

Ответ: ( ] [ )∞++−∞∈ ;32; Uх .

5) 8 3 хх −  – имеет смысл, если х3 – х ≥ 0, поэтому
х(х – 1)(х + 1) ≥ 0.

Ответ: [ ] [ )∞+−∈ ;10;1 Uх

6) 6 23 65 ххх +−  – имеет смысл, если х3 – 5х2 + 6х ≥ 0,
тогда х ⋅ (х – 3)(х – 2) ≥ 0.

Ответ: [ ] [ )∞+∈ ;32;0 Uх .
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