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I'nasa S. IlepBooOpa3Hasi U HHTerpaJ

§ 37. llepeoobpaznas u neonpeoenennlii unmezpa

a) Fx)=x>, fx)=3x%, F(x)=3x%;

6) Fx)=x" , F'(x)=9x%;

B) F(x)=x° F'(x)=6x";

T) F(x):x11 F'(x):llxlo;

a) F(x)=x2+x3; F'(x)=2x+3x2;
6) Fx) =x*+x""; Fx)=4x>+11x'";

B) F(x)=x’ +x7; F'(x)=7x6+9x8;
r) Fx)=x"+x"; Fx)=13x"+19x"%;
a) F(x)=3sinx ; F'(x)=3cosx;

0) F(x)=—4cosx ; F'(x)=4sinx;

B) F(x)=-9sin x; F'(x)=-9cosx ;

r) F(x)=5cosx ; F'(x)=-5sinx;

a) f(x):—iz; F(x):l+C;
X X
6) f)=—:  Fx)=—L+C;
X X
1
a) f(x)=—=; F(x) =+/x +C;
2Jx
6) f(x)=%; F(x)=124x +C;
X
a) f(x)=4x""; F(x):%x”+c;
6) (0 =-3x":  Fx)=-2x 4+
B) f(x)=5x"; F(x)=§x8+c;
r f(x)=-9x"%; F(X)=—%xzo e



3 17

990. a) f(x):X2+xl6; F(X):X_+X_+C;
317
10 34
6) f(x)=x"+x¥; F(x :X_+X_+C;
) f(x) (x) 0 32
14 19
B) f(x =x13+x18; F(x :X_+X_+C;
) f(x) (x) VIRT
2 15
r) f(x :x+x14; F(x :X—+X—+C;
) £(x) (x) T
2
991. a) f(x):—izﬂ; F(x):l+x_+c;
X x 2
6) £(x) = —— - Fx) = Jx + L4
2& x2 X ’
4
B) £(x) = ———+x*; F(x)=—+>—1C;
x2 x 4
r) f(x)= ! +1;  Fx)=+x+x+C;
2Jx
992. a) f(x):4x3—6x2; F(x):x4—2x3+C;
p . 50
0) f(x)=13x"+9x"; F(x):137+9?+c;
6
B) f(x)=5x*-3x°; F(x)=x’ —X?+C;
11 8
r) f(x)=12x"" +3x7; F(x):lzl—xl+3%+c;
993. a) f(x)=-3sinx+2cosx; F(x)=3cosx + 2sinx + C;
0) f(x)= .4 - 92 ; F(x) = —4ctgx —9tgx +C ;
sin“ X cos” X
B) f(x)=—4cosx+ _2 ;  F(x)=-4sinx—2ctgx+C;
sin” x
r) f(x)=-13sinx + > ; F(x)=13cosx +5tgx+C.
cos” x
994. a) f(X)=Sin(3X+%j; F(X)=—%cos[3x+%J+C;



n : _ L .
0) f(x)—cos(z—b(j, F(x)= 2sm(4 2xj+C,

B) f(x)=cos(4x-3); F(x)=%sin(4x—3)+C;
r) f(x):sin(Z—gj; F(x):2cos[2—§j+c.
995. a) f(x) ! F(x) ! +
. a = =
(6x+1)* 6(6x +1)
1
0) f(x)=———; F(x)=- +C;
) £ = =553
1 1
B) f{(X)=— F(x)=- +C;
)10 (7x-3)? 7(7x - 3)
1 1
0 f(x) =" F(x)=————+C
)1 (10x+2)2 10(10x +2)
1 2
996. a) f(x)= ; Fx)==+47x-9+C;
V7x-9 7
0) f(x)=;; F(x):—E\/42—3x +C.
42 -3x 3
997. a) [4sinxdx =—4cosx+C; 0) |- dx =—9tgx +C;
co 2x
B) [6cosxdx = 6sinx +C ; T) [— dx =l6ctgx +C;
SlIl X
3dx
998. a)j :3\/;+C. 6).‘-——d =—+C
Sd —5f+c r)j =——+c

4
999, a) I(x3 +sinx)dx=XT—cosx+C.

10
G)I(x9+ 12 jdx:x—+tgx+C.
cos” x 10

3

B) I(xz +cosx)dx:%+sinx+C.

r) I(x +

4

<7
]dx=——ctgx+C.
sin? x 7



3
1000.a)j[ ! +X2de:x/;+%+c.

2Jx
6)] ! +X dx—ﬁ+ﬁ+c
2Jx 2
4
1001.a)J- ELENNE R NS S SOl
X2 X 4
6
G)I —L+x5 dx:l+X—+C.
x2 x 6
2-9x)’
1002.a) | (2-9x 6dx=—(—+C.
2 [(2-9x) =
7+5x)14
0) | (7+5x 13dx=(—+C
) [(7+5%) -
n 1
1003. =i M| —;—|;
a) y=sinx, (3,4),
Y=—cosx+C;l=—1+C;C:i;Y:—cosx+ E.
4 2 4 4
0) y= 12 ; M(E;—lj; Y=tgx+C; -1=1+C; C=-2;
cos“x 4
Y =—-tgx 2.
B) y:cosx,M(E;lj; Y =sinx+C; 1:l+C; C:l;Y: l+sinx.
6 2 2 2
r) y:%,M(E;OJ; Y=—3ctg£+C; 0=-3+C; C=3;
sin”(x/3) 4 3
Y=—3ctg§+3.
1004, v=1+2t; s(t)=t+t’+C; 5=2+44+C; C=-1;
s()=t> +t—1.

1005. v =-4sin3t; s(t)=§cost+C; 2:§+C; ng;

4 2
s(t)=—cost+—.
(t) 3 3

1006. a) y':x4—3x2; yzx?—x3+C.



13
0) y’=x12—8x7 ; y=X——x8+C.

13
1007. a) y'=sinx+1; y=—-cosx+x+C.
0) y'=cosx—-9; y=sinx—-9x+C.
.13 13 x?
1008. a) y'=—+X; y=——+—+C.
X2 X 2
4 4
6) y'=——4x; y=—-—-2x>+C.
X X
1009. a) y‘=_—2+sinx; yzg—cosx+C,
X X
0) y’:—iz—cosx; yzi—sinx+C.
X
6
1010. =—— s(t)=6J2t+1+C; s(0)=6+C=3; C=-3;
ST (t) 0)

s(t) =62t +1-3.

1011, a(t)=2(t+1)?%; U(t)z%(t+l)3+C; o(0):§+01:1; CI:%;
U(t)=z(t+1)3 +l' s(t):l(t+1)4+lt+C ; s(O):l+C =1; C _3,
3 33 6 3 2 6 2 B} 2 6)
1 s 1 5
s)=—(t+D)" +=t+—.
® 6( ) 34
1012. a) f(x):sinzx—i-coszx:l; Fx)=x+C.
0) f(x):2sin%cos%:sinx; F(x)=-cosx+C.
B) f(x)=1+tg’x = s F(x)=tgx+C.
cos” x
r) f(x)=1+ctg’x =——; F(x) = —ctgx +C.
sin” x
1013. a) g(X)stin%cos%:%inx; M(g;sj;

G(x)=-4cosx+C; C=3; G(x)=—-4cosx+3.

0) g(x):Zcoszg—lzcosx, M(§;16j;

6



N I N

G(x)=sinx+C; 16:7+C; C:16—7; G(x):sinx+16—7.

B) g(x) = cos’

i—sinzizcosx, M(0;7);

2 2

G(x)=sinx+C; 7=0+C; G(x)=sinx+7.
T) g(x)=1—2sin2%=cosx, M[g;lSj;

Gx)=sinx+C; 15=1+C; C=14; G(x)=sinx+14.

1014.a)j(tg2x+1)dx:J' 12 dx = tgx +C.
COS™ X

0) j(cosz X —sin? x)dx =Jcos2x :%sin 2x+C.

B) I(Ctg2x+1)dx = J sin12 . dx = —ctgx +C.

. 1. 1
r) Ismxcosxdx:J.Esm2xdx:—ZCOSZX+C.
. . 1 1. 1 .
1015. a) [sin2xsin 6de=j5(cos4x —cos8x)dx=— gsm 4x - Esm 8x+C*.
. 1, . . 1 1
0) js1n4xcos3xdx=j5(s1n7x+s1nx)dx=—5c0sx—acos7x+c*.
1 1. 1 .
B) [cos3xcos 5de=j5(cos8x+cos 2x)dx=z s1n2x+gs1n8x +C.
. 1 1(1 . 1 .
r) [sin2x cos8xdx=—[(cos6x —COSlOX)dX=*(*Sln 6x ——smlej-ﬂ—C.
2 216 10
, 11 1.
1016. a) [sin“xdx = [| ———cos2x |[dx =—x——sin2x+C.
2 2 2 4
2
6) [sin* xdx=] l—lcoszx dx=/[ l—lc0s2x+lc0522x X =
2 2 4 2 4
=I(l—10052x+l+lcos4x x=lx—lsin2x+1x+isin4x+C:
4 2 8 8 4 4 8 32
1 . |
=3—X——s1n2x+—sm4x+C.
8 4 32
5 11 11,
B) [cos”xdx = [| —+—cos2x |dx =—x +—sin2x +C .
2 2 2 4

r) [cos* xdx =] l+lcos2x+l+lcos4x X:3—X+lsin2x+isin4x+c.
4 2 8 8 8 4 32



dx _.sin? x+cos® x

1017.a) | sin?x cos’ x

2

sin® x cos® x

cos2xdx

0) |

sin® x cos> x

sin® x cos” x
1018.a) f(x)=2x+3;
F(X)=X2+3X+C;

f(x) =0 x=-3/2;
F(-3/2)=9/4-9/2+C=0;
C=9/4;
F(x)=x>+3x+9/4.
1019. a) f(x)=2x,

F(x)=x>+C;

y=x+2,

y:x%+C+2x0(x—x0):
:2xx0—x(2)+C;
2x, =1;
X =1/2}
y:x—l+C:x+2;
4
ng;
4
2 9
F(x)=x +Z.

1020. y =3cos3x +6sin 6X ;
Y =sin3x—-cos6x+C;

6=sin37n—cos3n+C;

6=-1+1+C;
C=6;
Y =sin3x —cos6x +6;

T

dx= ( +
cos’x  sin’x

—_— 1 2
:Icos X —sin de:j[

jdx=tgx—ctgx+C .

L

sin®x 2

jdx =-ctgx — tgx+C .
cos” x

6) f(x)=12(3x-1)’;

F(x)=(3x-1)" +C;
f(x) =0 x=1/3;
F(1/3)=C=0;

F(x) = (3x-1)*.
6) f(x)=3x",
F(x)=3/4x*+C;

y=3x+2;

y=3/4X3+C+3X03(X—X0)=
1
=3x03x—22xg +C;

3x,° =3;
Xg =1;
y=3x—(9/4)+C=3x+2;

C:1—7;
4

3 4 17
Fx)=—x"+—.
(x) 2 2

Y| — =sin£—cosn+6=1+1+6=8;
6 2

§ 38. Onpeoenennvrit unmezpan

1

1 4
1021.2) [ dx=2-
2 4

3 3

1 16 1

4 65

2 4 814 4 81 324



3 3
dx 1 1
6) J._zz_; :_§+1=—
1 X 1
2
2 x> 32 1 33
B) xidx=T) =55
_l 71

T
K 4 dx z
1022. a) Jsinxdx:—cosx’;:l. 0) J > :tgx|4n:1+1:2
. 5 ' €os” X -
2 T4
n n
2 n 1 dx
B) Icosxdx:s1nx 2 =1+1=2. r)_[ —— = —ctgx
i - » sin” x
i) p)
™
p s
1023. a) Jcos 2xdx = —sin 2x|2 =—.
i 2 T2
T4
T n
: n
0) [édx :—50tg(x+£] ’ :—SCtgz—n-kScth:%.
0w T 3o 3

3|n

B) I2sin§dx = —6cos] =-3+343.
T 2

7

cos? 3x

—
N
BlA—wa |




2 5 a4 3 2
1025. a) J.4X 3X_ X 1dx = J.[4x3 —3x? +X—L2de =
1 1

X2 X

2
2 X X

-1 -1
0) fwd —j[5x4 4x3 + 2 de—[xs—x“—z]
x>

2 X
=—1—1+2+32+16—1=47

36x4 _ + _ 3
B) jwd =j(6x2 —4x+7 —%de :(2743 —2x% +7x +lj
x 2 X X

2

:16—8+2+l—1+1—1—1:9.
2 2

-1

-2

3

2

:54—18+21+l—16+8—14—l:342
3 2 6

“13x6 _ax® —7x* +3x2 -1
r) I ) dx =]

-2
=(x3 - 2x2 —7x—é]
X

3 3
1026. a) v(t)=3t> —4t+1; S3)=] (3t3 - 4t+1)dt=t2 - 2t2+t‘0 =27 —18+3=12.

3x? —4X—7+%)dx:
X

-1
=—1—2+7+3+8+8—14—%:7,5.

-2

6) v(t) = 2«/—\ u,g

3
B) vL(t) = 4t> —6t%; S3) =j(4t3 —6t2)dt =t* —2t3‘0 =81-54=27
0

1 3
D) O(t) = S()= [ m—dt= 2\/7t+ i Q_i 6
NTt+4 0 77
2 6, x> x? 6
1027.a) p(x)=x"—-x—-1,1=6; |[(x" —x-1)dx|=|| ———-x =48.
0 3 2 0
3
6) p(X):%,lz 72(1)(:— =_l+1:1.
(x+3) o(x+3) x+3|y 6 3 6
3 o 28
B) p(x)=—x>+6x, |=2; [—"3+3sz +12=27
0
1 1
D 9= re [ [ L L
2x +1) 0(2x +1) 22x+D)| 6 2 3

10



1028. a) jf(x)dx 3-1+3- 1+% 10,5 (B OTBETE 3aJaYHUKA OTIeYaTKa).

-2

3
322
6) jf(x)dx=3~—~—:6,5.
2 2
-2
4
4 3
1029.2) y=x2,y=0,x =4; S=[x2dx = — _ o4
0 0
0) y=x>, y=0, x=—-3, x=1;
0
0 1 4 4
S=-Ix3dx+jx3dx=-x— x| 81,1 8 4
4 0 L4l 4 4 4 2
0
0 3
B) y=x2,y=0,x=-3; S:szdx:x— =9.
4 31,
2 P 1 om
4 4 X
r)y=x,y=0,x=-1,x=2; S=[x"dx=— — =
)y Y _Il 50, 5 55

1030.2) y=x>+2,y=0,x=0,x=2; S= j(x +2)dx—[+2x]

2
6) y=—x’+4x,y=0; S= J'( X +4x)dx—[—+2xJ +32—3?.
3 2
X 32
B) y=4-x%,y=0; S—j(4 x?)dx =| 4x - — =
5 3] T3
-2
0
r) y=—x>+1,y=0,x=0,x=-2 S= j( X3+ dx= —X—er —4+2=6.
) 4 5
1 2] !
1031.a) y=—,y=0,x=1,x=2 —dx=—| =——t1l=—
)y 27 {2 x|, 2 2
1
6) y=——,y=0,x=1,x=9; S= —dx:Q\/; —6-2=4.
V2R = |
B) y= . y=0,x=1,x=4; s—fidx—2&\4—4—2—2
\/;, 9 b b ‘\/— 1 .
1 | R 1 2
) y=—,y=0,x=-1,x=-3; S= [ —dx =l-=-==.
x? ,‘[3)( X|_3 3 3




s

. b1
1032. a) y =sinx, y=0,x=5; S = [sinxdx = —cosx 2 _

O‘—-N\F\

0
0) y=cos2x, :0,x:—£,x:£;
)y y 5 %73
E T
3 —
jcostdx:lsinZX\3 _V3 V3 N3
. 2 T4 4 2
T
n L
B) y=cosx,y=0,x=-E,x:E; jcosxdx:sinx“‘n:\/z.
4" 4 = =
. X b4 T X x|"
r) y=sin—,y=0,x=—,x=m; S=[sin—dx=-2cos— =2.
2 2 T 2 2|m
5 2
1 b b
1033. a) y—1+ cosx, y=0,x=-—,x=—;
2’ 2
T n
2 2
S=| 1+lcosx dx = x+lsinx :E+l+E+l=n+l
U2 2 72 2 2 2

2

0) y=1-sin2x,y=0,x=0, x =T,
T

S=j(1—sin2x)dx—[x+ c0s2xj
0

=n+——-—=T.
2

2

B) y=2-2sinx, y=0,x = Ox—g

T

2 L
S=](2-2sinx)dx =(2x +2cosx)|2 = m-2.

0

X 2n
r) y=2+cos—,y=0,x=0, x=—;
)y 5y 3
2n 2n
3 2n
= +cos— |dx =| 2x + 2sin— =—+4/3.
’ Xd ’ 2si x\3 4n \/g
0 2 2 )l 3
X42
103,4.a)fx3dx:T =4,8=2.8-4=12.
0 0

12



T

s
2 —
0) S:E-l—jsinxdx:£+cosx‘0 =TI
2 2 2
2
2 3
B) S=16— | xldx 16— =—16-5-8_32
5 3 33 3
-2
T Y
T) S:fsinxdx:—cosx‘o =1+1=2.
0
1035.a) y=x, y=-0,5x+5,x=-1,x=3;
3 3 30 2f
S=[ (-0,5x+5)dx — | de:(—lszrSXj L AP W S AL ')
4 N 4 o2, 4 T4 22
0) y=2x,y=x2,x=4;
4

=16-4-8+8+2+4=18.
)

4 4 24 X2
S=[2xdx - [ (x—2)dx =x ‘ .~ 7—2){

-2 -2

B) y=—x,y=3—%,x=—2,x=1g

1 1 2
S= I(S—ijdx— | —xdx = -
) 4 ) 8

ry=l-x y=3-2x x=0

-l Lyl 97
8 2 2 8

2

2 2 S 2 X2
S=[(3-2x)dx - [(1-x)dx =(3x —x )‘0+ — =X | =6-4+2-2=2
0 0

2

0

1036.2) y=1-x%,y==x-1; 1-x> =—x—-1; x> =x-2=0; x=-1, x=2;

1 2 2
S= j(1—x2)dx+j(—1—x)dx —j(l—xz)dx =
-1 -1 1
1 2 2
X3 X2 X3
=[x——| +[|—+x = x=-——| |=
3 2 3
-1 -1 1
=1—1+1—1+ 2+2—l+1—‘2—§—1+1‘:2—z+5—l—z+1:4,5.
3 2 3 3 3 2 3

0) y=x2-3x+2,y=X—1; X2—3X+2=X—1; x?2 —4x+3=0; x=3,x=1;

3 3 3
- X——Exz+2x
| 3 2

3 3, [XZ J
S=[(x-Ddx —[(x* =3x+2)dx = 5 X
1 1

1

13



3
S= ? (2x +2)dx - j3‘ (x2 —l)dX:(x2 +2x)‘3 —(X—x]
-1 -1 -1 3

-1

:9+6—1+2—9+3—1+1:102.
3 3

r) y=—x2+2x+3, y=3—x; —x>+2x+3=3—-x ; —x243x=0; x=0,x=3;
3

3 3 3 3
S = [(=x+2x3)dx [ (3 - x)dx=] (-x>+3x)dx=| — 4252
0 0 0 3.2

=—9+£=4,5
2

1037.a) y = x2-4x, y = —(x-4)%; x> —4x=-x> +8x—16;
2x% —12x+16=0; x> —6x+8=0; x=2,x = 4;

4

3
S = (x4 dx -  — )i =—1(x—4)3‘4 _[X—zsz
2 2 3 2 |3

2

L S S D P O .
303 3 303

6) y=x>+2x3,y=—x>+2x+5; 2x° —8=0; x =+2;

2 2
S= j(—x2 +2x+5)dx—j(x2 +2x—3)dx =

-2 -2

3 2 3
|- i x?45x X ex?ox
3 3
-2 -2

:—§—4+10—§—4+10—§—4+6—§+4+6:32—£:ﬁ.
3 3 3 3 3

2

3
B) y=x2-6x+9,y = (x +1)(3-x); (X—:‘l)2 =x+1)3-x);
(x=3)(x-3+x+1)=0; x=3,x=1;
3 3
3 3 5 X3 ) 3
S={x+DB-x)dx —-[(x—-3)"dx = —?+X +3x || —=(x-3)| =
1 1 1 X
=—9+9+9+1—1—3—§=5—z §
3 3 3 3

14



r) y=x24x+3,y=-x>+6x-5; x> -4x+3=—x’+6x-5;
2x?-10x+8=0; x* -5x+4=0; x=4, x=1;

4 4
s:J'(—x2 +6x—5)dx—j(x2 —4x +3)dx =
1 1

4

4 3
—[(2x2 +10x-8)dx =2| X+ 242 _ax
1 302 1

o[ s0m164 1234 )208-21-2,5)=2.7-2.2 29,
3 32 2

T

ot—ula

1038. a) y =cosx, yz—x,x=0;x=§; COSXdXZSinX|0E =1;
2
14T I_T
2 2

0) y=sin2x, y:x-g,x:o;

1 211 = 2
=——c082x|2 =—+—+"—=1+—.
02 2 38 8

S=[sin2xdx +—-

o — 3

rr.
2 2

B) y =sinx, y=—X,X:0,X=g;

T 2

b
:—cosx\0 =1+?.

N | =

S = [sinxdx +

oS =3
oA
oA

T) yzcosg,yzx—n, x=0,x=m

n 2 n 2
SZJ‘COSEdX+7T‘TC~l=l+ZSin§ =2+
0 2 2 20, 2
0 (x2. ; 0 0
1039.q) | 3G9 4 (3x-2x2)dx=(§x2-3x3J 3.2 B
o x2 4 273 ), 23 6

2 2
0) ?de :?(X =2)(x +1)dx =?(X2 —-x=2)dx =
2

2
9 _ 8 9 8 11

—9—Z—6——+2+4=9-Z-Z=—,
2 3 2 3 6

15



2
gy [CT AR 4 Fo ok 2)dx =] (xF — 4)dx =
> x—1 2 2

3
—o-12-8,5-5_8_
3 3

3
=(X—4XJ .
3
2

L 9-x?)(x>-16)

[FSRIEN]

1
T dx=- [ (9+x)4+x)dx =
) _Il x> —7x +12 —Il( @)
1

1 3 2
= —3x=36)dx | - X g | -

4 3 2 |
LB e LB 56 52

3 2 3 2 3

a

T
2 2

1040. a) [sin2x cos3xdx=% | (sin5x —sinx)dx=
0 0

i

- LcosSx-klcosx 2=L—i=-0,4.
0 2 s 1010
T ™
0) fcoszidx=lj(1+cosx)dx=l(x+sinx)‘n =E—E—Q=§n—£.
T 2 25 2 r 2 8 4 8 4
4 4 !
K2 K2
3 13
B) | cos7xcos5xdx =5 [ (cos12x + cos2x)dx =
0 0
K2
(1. 1o 1(B3) 3
=—| —sinl2x +—sin2x | =—| — |=—.
2\12 2 o 2 4 8

T T o1 1 1. "
r) [ sin”3xdx=[ | ———cos6x [dx=| —x ——sin6x
2 2 2 12

—-T —T

T T
=—+—=T.
2 2

—T

3 .
1041. ) jf(x):1.1+lé_%:_3.

-2
3
6) [fo=14+-2.1pp.2 1 1 5 3
5 2 T2 T2 2 2
? -3<x<2
—-X x>2

1042. a) f(x) = {’6‘
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6 2 6 3
[ f(x)dx = [ x%dx + [(6—x)dx=—
2

2
2
oilex-X
3 3 31, 2

:§+9+36—18—12+2:17+§=19E.
3 3 3

L 0<x<1

6)f(x) =14 vx ;

x> x>1

2

1 2 1 4
f(x)dx:jidxﬂ#dx:z«/x\l+’L —ooi+4-togd
1VX 1 1 41 4 4

4

4 0
1043. a) Jv16—x2dx:%nr2 =4m;0) J‘V25—x2dx:%nr2 ZZ?TR.
0 -5

B—e—r

0
4 1
1044. a) | 4x—x2dx=lnr2=l~4n=2n;6) J —x? —2xdx = —mr? zz.
2 2 4 4

0 |

V2
1045. a) j\/4—x2dx = qr? -£+ﬁ-£:£+l;
0 360 2 2

t 5 , 60 32
6)j 64—x2dx = mr? - —— +4-85in60° = =1 +164/3
4, 360 3

3 5
1046. ) j|x|dx=z-3+3~3=6,5;6) j|x—1|dx:1~l+4-i=8,5.
2 2 2 ) 22

1047. a) y =2cos3x —3sin2x + 6, y:O,x:O,x:g;
™

™

6 _ 2 3 6
[ (2cos3x —3sin 2x + 6)dx :(gsm3x + ECOSZX + 6xj

0 0

2 3 1 3 1
==+ ———= nT=m—-—
3 2 2 2 12
0) y=2sin4x +3cos2x +7, y=0,x=%,x=¥;
Sm St
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3 35¢. 3 Tn
+—t— 2=
4 2 4

1048. a) y=x3,y=10-x,x=0; x° =10—-x;x=2;
2 2

=2 n

2 2, <2
S=[(10-x)dx — [x’dx =10x ——
0 0 2

X4

=20-2-4=14.

0 0
2 10

6) y=x°,y=10-x,y=0; s:fx3dx+j(10—x)dx=4+32:36.
0 2

B) y=—x",y=5+4x,x=0;

0 0 3 0 0 3
S=[(x+4x)dx— [ (—x7)dx=[ 5+4x)dx + [ x’dx =
-1 -1 -1 -1

3

0 4
:(5x+2x2)‘ LS Y S S
IR 4 4

r)y:—x3,y:5+4x,y:0; -x3 =5+4x; x=-1;

-1 o - A
| G+4x)dx + [ —x"dx =5x +2x ‘ s——| =
=} -1 P
4
:—5+2+§—§+l=—3+£:§.

4 8 4 8 8

1049. a) y=[x

,y=-

CTOpOHOM /2 , ero miomaas pasua 2, S = 2.

6) y=|x+1,y=-(-1)*+2; [x+1|=-(x-1)? +2; x+1=%(x-1)> F2;
x=0,x=1;
| | 2
s=j(-(x—1)2+2) dx-[|x +1] dx=(-l(x-l)3+2x] | 2oL
0 0 3 2 ), T3 2 6
X X X _ 4
B) y=|x|-2,y=2; |x|-2==; X=2—F2; x=4, x=—;
) y=hl2y=7: | 2 2 3
4 0
4 0 4 2 2 2
S= jidx— | (—X—2)dx—[(x—2)dx=x— H o | | 2o
42 0 414 (2 4 |2
3 3 3 3
:4—i—§+§—8+8:4+7:5
9 9
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) y=(x1)>y=-

x=0,x=1;

x+1+2; |x+l|=2—(x—1)2; X+1=£2F(x-1)%;

1

1
(- S PRI RO B S IO P
S—(j)( ‘x+1‘+2)dx (j;(x D dx—[ 2+XJO 3(X D

LN
o 2 3 6

1050. a) y:3—x2,y=1+‘x

; 3-x?2 =l+|x|; x==1;

1 ) 1 X3
S=2-(j(3—x )dx—j(1+x)dx}=2 3x—
0 0 3 )

6) y=x>y=2-|x

; x2 :2—|x|; X =x=1;

1 1 2 3
S=2| [ |xdx - [x2dx |=2|3x—— -2 | =
o o 2 3,

2 2

. 16
1051.a)y:sin2x,y:16—§; sin 2x = X ;x:E x=0;
b1 2 4
n T ks
4 416x2 n 34
S:jsinZde—jm—gdx:—10052x4—12 2=
0 0w 2 o (3 ),
_ 1 16 © 1 n _6-m
2 1?2 643 2 12 12
0) y:xz—l,yzcosE; xz—lzcosﬂ; x==1;
2 2
1
1 1 1 3
S= jcosEde—I(xz—l)dx:gsinﬁx 12 x| =
o2 e o2y (307
2 2 2 2 4 4
=SS S S =,
n nt 3 3 m 3
x|V 2
B) y:cosx,y—(—x—I] ; cosx—[——lj ,x:E,x:O;
b4 T 2
T n ) n
2 2 B
S=jc0sxdx—j(——lj dx =sinx|? — T (2—)(— jz—l—f.
0 o\ T 2\ n 0 6

r) y=x>-2x, y=sinn—2X; x2—2x:sin%; x=0,x=2;



3
1052. ) S= ? (2x —x%)dx - ? (x —2)dx :(xz —X]
-1 -1

3
2 2
3
_ L_XZ_EX
3 4
-1 -1

:4—§—1—1—2+4+l+2:7—3+l:4,5.
3 3 2 2

6) S-= j(l xmx—;ix+;j(x—§)dx:[x-f;]

8 5 1 5 5

=2-2+1+———+4+>-——-1+>=7-3+>=5,25 (B OTBEeTe 3aJayHHKa
2 3 2 3 4 4
oreyaTka).
tdt toodt
1053.a) |—=x; 6) =2;
!«/? 1[«/2t+4
4 x
x V2t+4| =2
2x/¥1=x;2\/;—1=x 0
4 V2x+4 =4,
4x:x2+2x+1; x=6.
x? —2x+1=0;
x=1.
toodt
B) =x-11;
'!«/2'[—1 J‘\/t+
\/Zt—l‘x —x—11; 2evg =2
5
V2x-1-3=x-11; 2Vx+2=6
V2x—1=x-8 x=7
2x—1=x% —16x+64
Xx>8 ’

x? —18x+65=0
X >8 ’
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x=9+4=13;
X =9-4=5 — He IOAXO/INUT;
x=13.

X

s

X
X X1 1 1 1.
1054. a) Jcosz tdt=—; j[f-kaOSZt]dt:i; (7t+7s1n2tJ
2 o\2 2 2°\2 4

0 0

1 1. X
—X+—sin2x=—; X=——o01.
2 4 2
X X

:O;
n
4

sin2tdt =0 ; lsin 2t —lcos 2t
2 2

3 —

0) j cos 2tdt +
0 0

4
sin2x —cos2x =0; tg2x =1; x=2, 5
g8 2
:X;
0

B) 2'[sin2 tdt =x J(l—cos2t)dt:x; [t—%sinZtJ
0 0

1 . mn
X——SIn2Xx=X; X=—.
2 2

) J(Zcos2t+6cos6t)dt:O; (sin2t+sin6t)3 =0; sin 2x +sin 6x = 0;
0

sin4xcos2x=0; sin4x =0; X=T;—n; cos2x=0; x=%+%n;

X
tZ

1055. a) jtdt<l; L g
. 272

<5; x2 <1; xe(—l;l).

0) j(3t2—8t+3)dt>o; (t3—4t2+3t1: >0;
0
_ + _ + x® —4x% +3x>0;
4 > x(x-D)(x-3)>0;

x € (0;1) U (3;+) .

(=N
—d
w
»

<l; x4<1; xe(—l;l).

1ol
’ 4

B) [tidt <
fra: g

0
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r)j@t+5ﬁt>6;ﬁz+542>6;x2+5x—6>0;(x—nu+6)>o;
0
X € (—00;—6) U (I;+00) .

X
. 1 1 1 1
1056. a) J.51ntdt<5; —cost|; <E; —cosxX+1<—; cosx>5;

0
X € —£+2nn;£+2nn .
3 3

X

>L; sin2x>—2;
2

L' lsinZt
W22 T 22
2

0) jcos 2tdt >
2

2x € E+27m;3—n+27m ;X E E+7m;3—n+7m .
4 4 8 8

N

B) J.costdt<£; sint|; <—; sinx<—;
0 2 2 2

X € —4—n+2nn;£+2nn .
3 3

>x/§; —cos£>£; cos§<—£;
2 2 2

T

Tt t
r) |sin—dt>+/3; —2cos—
) f Jde>3 :

X € (5—n+4nn;7—n+4nn).
3 3

2
1057. a) Bepiuuna mapaossr y = 2X — x2 , Xp = > =1 = KkacarenbHO’
B 9TOH Touke OyzeT npsmast y = 1.
1
1 3
S=1-1-[(2x—x?ax =1-| x* -2 UL
0 3 0 3 3

0) AHaJOrMYHO TpenblAylleil 3amade y = 2x% —6x, y = 45—
KacareJibHas B TOUke X = 1,5.
3
2 3 22
S:4,5~1,5+2j(x2—3x)dx:2—7+2 LINEL S 1,
0 4 302 4

9.21_9
4 4 4
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1058. a) y=x>,x=0, y()=1y=3x%y()=3; y=3x-2
KacatelbHass K rpapuky y = X B TO4Ke X =

4l

1 1
S=[x%dx - [(3x - 2)dx =——
0 0 4

0
6) y=x; y(x)=3x>y'(0) =0; y(0) = 0; y(1) =3 y(1) = 1;

y =0, y =3x —2 — KacaTejibHas K rpaQuky y = X’ B TOuKax X =0 u x =

1

4 3

(N 3 X
S=[x7dx - [(3x - 2)dx =—
0 0

4 12

2
LS
2

1 1 1
y=3—5xg—xo(x—xo)z—xox—gxé+x(2)+3=—xox+5x(2)+3.

0 0

1059. a) y:3—%x2 ;

y'==Xx,=-1, y'==xy =1; xg =1, xg =-1;
1 7
y:—x+5+3 =—X +5,—HCK0MHG KacaTenbHbIC,

y:x+%; 3—%x2:—x+%; x2—2x+1=0;x:1;

sl et

1
1, 5 1, 5 1, 5
0) y=—X"+—; y=—x5+—+X%xp(Xx—Xq)=xxg+ =X +—;
)y ) y=5%0"3 o 0) 0FSX0ry

0

:—1+7—6+l:—.
3 3
2

y'=x¢=1; y'=xg=-1; y=x+2; y = —X + 2 — HCKOMbIE KacaTeIlIbHbIC;

x+2:lx2+§; x=1;
2 2

(Y1505 ! (X s
S—2[(f)(2x +2]dx—({(x+2)dx]—2(6+2xJ

:l+5—1—4:l.
3 3

xzx/g X%\/g \/gx%.
> 5

Y= +X0\/§(X—X0):\/§XOX— 2

1060. a) y =

1;

L;
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1y'=\3xg=V3,y'=V3x0 =—/3;

Xo =1, x5 =-1;
NRL 3
y=+/3x— B y=—/3x— - yYpaBHEHHE HCKOMBIX KacaTelbHbIX;

y'= \/gXO =-tg30°; y'= \/EXO =1tg30°;
2) 1 1

on—g;xozg;
R f

y= —T - E y= T — —— — YPaBHECHHUE UCKOMBIX KaCaTCIbHBIX;

D s=z[j(x2%dx_j(ﬁx_%dx]:

0 0
1 1
3 2
_2[" ‘/EJ —2(@‘ —ﬁ] V3 -3+ \/——i,
6 2 2
0 0
1 1 1 1
3 3 x> 3
2) S=2 j[x23]dx—j[\/§x—\/§]dx 2( \/—J {\/—X —ﬁ ] =
0 2 ol 3 18 6 18
0
3 3 3 3
- — =—
27 27 27 27
2 2 2
X Xo x X
6 - s :7"'70 =20 +70,
)Y IR NE 7 (x=x%0) NG
1) v:_ﬁ:_ﬁ __Xo _N3
N N
Xg=1x9=-1 :i_,_L :—L+L— HCKOMBIE KacaTeNlbHBIE;
N N N N ’
2) y'=-T0= By=-2L=-3;
VY=g NERY 7
3\/_ 33
Xg=-3,Xg=3y=- 3x+— = 3X+T—I/ICK0MLICKacaTeJ'ILHLIe;
1 1
2 3
1
1)s=2|] dx + LSNP (D S RS
: [(I 2 NI JEJO i, G
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313

3 33 3 x? 3%

2) S=2| [| v3x+—|d ——dx |={—/3x+33 —

) [({(x/—x+2]x+(f]2\/§xj(\/—x+x/—x)o+3\/§
1061.a)y:x3—6x2+9x+1; y':3x2—12x+9;
y(3)=27-54+27+1=1; y'(3)=27-36+9=0;

y =1 — kacarenbHas K rpaduKy TaHHOW (YHKIIMU B TOUYKE X = 3;
x3—6x2+9x+1:1; x(x2—6x+9):0; x=0,x=3;
3

0

3 4 2
SZJ(X3—6X2+9X+1)dx—3-1:{X4—2x3+9;+XJ ~3=

0 0

=§—54+§+3—3=£,
4 2 4

0) y:x3—3x; y-D)=-1+3=2; y':3x2—3; y'(-D=0;

y = 2 — KacareypHas K rpadMKy JaHHOW (YHKIMU B TOYKE X = —1;

X3—3X=2; x=-1,x=2;

4 2

S=3.2- (x3—3x)dx:6— LANE S )

—1 1
1062.2a) y= 2,y=0,x=1,x=a;

X

&1 1’ 1 1
I)Sz.[_zdle;__ :l;——+1=l;—:—;a=8

| X 8 x|, 8 a 8 a 8

1 1

2 X 8 x|, 8 a 8 a 8 15
OrBer: a=—,a=8

a a
1)5:.[%(1 ZE;_l ZQ;_l_ zﬁ;l:_ﬂ;a:_ﬂ.
P 11 x|, 11 a 11 a 11 21
-1 -1
)s=[Lax =10, L 10 L 10y
x? 1’ x|, 11 a 11

=343

25



Ortet: a=-11, a——l—l.
21

I'naBa 6. Crenenu u kopHu. CreneHuble pyHKIUM

§ 39. Honamue xopusa n-ii cmenenu
U3 OelicmeumenbHOZ0 Yucia

1063. a) 3; 4 0)5;7 B) 11;2 r)37; 15
J361 1 1 (1) 1
1064.2) ¥361=19;19>=361. 6)¢—=—;|—| =—.
Y ) 64 2 (2) 64
5
32 2 (2 32
Y343 =7; 7°=343. S22 2. (2] 222
& ) 243 373 243

1065.2)1/25 =—5; 425 =5. 6) —64=-2;(-2) =—64.
B) Y 8=-2; ¥ 8=2-822 1) 4625 =-25; (-25)* = 6257.
1066.2) {7 — 443 =2—-+/3; 7—44/3 =4+3-44/3 . Bepro.
6)m=2—\/§;2—\/§<0:>HeBepH0.

B) V7443 =3 -2; 43 =2 < 0= Hesepro.

1) VJ9—4y5 =5 =2; 9—4y5 = 5+ 4445 = Bepro.

1067.2) 416 =2; 6)¥32=2;

B) 481 =3; r) 64 =4.
16 2
1068. 2) 3512 =2 ; 4— ==
2 Ve s
100 10
B) Y1331 =11; r) —=—.
) ) 121 11
1069. a) /0,125 =0,5; 6) 4/0,0625 =0,5;
B) 4/0,0081 =0,3; r) /0,027

1070. a) 4‘/5i= /ﬂzi; 6) 3/3__ /_
16 Vie 2
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5) 4725 4025 5. ry 372 o243 3
g1 V81 3 32 V32 2
1

1071.2) Y128 = 2; 5) 3/_§:_%;
B) A/—64 =4 ; r)s—i=—l.
' 2 2
1072.2) - 24/81 = —6; 6) —3Y-64 =12;
) —5416 =-10; r) 4/-27 =-12.

1073.2) Y32 +3/-8=2-2=0; 6) ¥625-Y-125=5+5=10;
B) 3416 —4327 =6-12=-6; 1) 12-630,125=12-3=9.

1074. 2) 3(-3)* =¥-27=-27; JIa

6) §/(-2)° =%/-32 Her
B) W(-7)* =49 Ja
) Y(=5)? =325 Jla
1075.a)2<\/§<3; 6)2<§/E<3;
B) 2<%/52<3; r) 4<3/67 <5.
1 1

1076. x3:125; =3125; x=5; 6 x7:—;x:—;

Y * TR
B) x> =32;x=2. r)xgzl;x:l.
1077.2) x* =17; x = iW. 6) x* = —16— pelenuii Her.
B) x°=11; x :iﬁ/ﬁ. r) x® = -3 — pemenuii Her.

1078.2) x> +8=0; x=1-8; x=-2.
6) 3x°-9=0;x*=3; x=+83 .
B) x*~19=0; x =+419 .

r) 5x%+6=0; x%= —g; — pelIeHNIA HeT.
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1079.2) ¥x—5=-3; x-5=-27; x=-22.
6) 44— 5x = -2 — peenuii Her.
B) Y2x+8 =—1; 2x +8=—1; x:—%,

r)7-4x =4; 7-4x =64, XZ—%.

1080.2) ¥x>—9x —19 =-3; x> -9x—19=-27; x> -9x +8=0;

x=1x=8.

6) Ux2—10x+25=2; x> —10x+25=16; x> —10x+9=0;

x=9,x=1.

B) Y2x2+6x—57 =—1; 2x> +6x—56=0; x> +3x—28=0

-3+11 -3-11
X = = = =
2

2
) VYx2+7x+13=1; x> +7x+12=0; x=—-4, x =-3.

1081.2) /5; 2; #17. 6 Y100; 4; 375 .
8) 17; ¥40; 3. r) §/60; 2; 420 .

1082.2) 4/0.1; -1; ¥-5. 6 0; 3-0,25; ¥-29 .

B) /-1, ;-2;%/3. r) i/f; l;ﬁ.

1083.0) 2 =416 =42* =4f2)* » 2, 4 2)* =2.
6) 5=4/15625 = §/5° ={/(=5)° = -5; {5 =5

1084. 2) Y15 —4/90 v 0; 3/15 v4/90 ; 50625 < 729000 /15 —4/90 <0.
6) 3-4150>0. B) 40 -3/50 <0. r) 4300 -5<0.

1085.2) 0,02x° —1,28=0; x° =64 ; x =12.

7.

4; x

6) —%x8+18%:0; xt=25; x=+4f5.

B) 03x° -2,4=0; x* =8; x=3/2.
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F)%X4—2=0;x4=16;x:i2.

1086. 2) 3/—12; g; 2; §70. 6)V-m; 3; 1. Ur.
T

B) ¥-2; g; 2,5, A2m. r)S,/—%; 0; 3200; 2r.

§ 40. ®yukyuu, y = Yx ux ceoiicmea u zpaghuxu

1087.
a) v 6) '
g W
2
X €
6 4 2 2 4 6 MG ‘S_X-
2 /_//_’/I
4 . X
2 4
B) T) y
? 2 :: 5);:
4= ‘67 K—'/",—‘
X
S 2
[t/ 2 4
1088.
a) 6)
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— N ;LY///:;_L_S_/

-4 2 0 2 4
e E’ Ux o 2
1089.
a) 3ty 6) 4
2
:"g;-‘ 2

B) =¥ ) gy
2y =W
y x+3 3:‘ 7(__._"
X
8 6 -4 2 0 2 4
0 2 4
-2
-2
1090.
t
a) v 6) .
8
6
&
4/
2 6 3 0 3 6
X -3 .
4 2 0 2 4 6 8 —// Y- or
22 -6
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B) : r) 2

B) |7
X
4 2 4
I
R
? -6
-8
X -10
o 2 4
1092. y =4/x

a) xe[0;1], miny =0, max y=1;
06) xe[L;3), miny =1, maxy He CyIECTBYET;

B) X e[5;16], minyz%, max y = 2;
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T) x €[16;+00), miny =2, maxy He CyIECTBYET;

1093. y = x

a) xe[-L1], miny=—-1, maxy=1;

0) x e (—o0;1], min y He cymecTByer, max y =1;

B) x €[-32;32], miny =-2, maxy =2;

I) x €[2;+00), min y =4/2, max y He CyIIeCTBYET.

1094.) y=4x: y=x"; x =x7: x=x*; x=1 x=0; ©0), (1:D).
6) y=4x; y=Ix|; ¥x =Ix|; x=1, x=0; (0;0), (I;1).
B) }’ZQ/;; y=X; Yx=x:x=1,x=0.

D y=Vx; y=-x-2;(00), (1;);

Ix =—x-2 x=1; (-1;-1).

1095.a)x=0 6)x=1

y
9

B) X = Nx=0 x=-1
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2z

4T y=x
109.2) 47 VX .
2x-3y=6 |y=—-2

X
3 -2 -V 4 56
y=x y=x
0) ; 3 — Tpu pemreHus (B OTBETE 3a/JaUHIKA OTICYATKA).
3y—4x=0 Ix
y=vx
A y=3Ax
1
X
1 2 8
¥ y=3x
B) y ; 7 — OJIHO pEIlEHHE.
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5 {23+ 46] a5 -2z
4J§+3J__J_4+J_ NP

I CRSNE) S CCRNE)
«/§+2«/§+1 (3+1)2

g1=245eys  (-45f
W3-4asf  (a- r)z
1196. a) (1++a )(1+¥a)(1-¥a) = (1+a)1-Va)=1-a;
0) (\/E-F\/H)(%—%)(%-F%):(\/a+\/ﬁ)(\/a—\/a):m—n.

(oux ~233abx + ¥’ ) ¥ (¥5a - Yo’

1197. a)

—&(3/5—3/5);

P3a Yo - Pa-P
%/16x2 3/25y2
e =y

1198. a) v2x —\By+2y —3x=Vx (/2 =3)+/y~2 -3)=
=2 -3 x5

6) Yax? + 4232 - Yatly’ 4y’ = Aa+42) -4y A+ 40) =
A Ay da i)

B) Ya* + 0>~ —Yo* =Yaa+b)-Yo(a+b) =
=(a+b)Ra-3b);
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r) bva —ab++/ab —aby/b = by/a(1-+/ab) +/ab(1-+/ab) =
= (1-+/ab)(bv/a ++/ab) .

1199. PaccmaTpuBaeM [aHHBIC BBIPQKCHHMsS KaK KBaJpaTHbIC TPEXWICHBl U
HAaXOAUM UX KOPHH:

) 4m ~Ym - 6= [Ym - 3J¥m +2);
0) \/E+5§/E+6:(%+2 i/a+3);
B) Y +7Wa +12= (Y2 +4)¥a +3);

o+ Y-t (Rx)(3¥x-1)

S

A Ix (2% +1) Ux
sk -sii-2 (Yx-2)(3¥x+1) 45,

1200. a)

VR (W)
1201. a) \/E% _a2+b2 :\/E'%'%_ aZ +b2 _
| (a+b)‘Jb7 (a>-b?)  @+bWb  (@+b)a-b)
__bla+b) b
(a+b)fa-b) a-b’
{m+tnf+lm-tmf 1 )
© Z(m—n) '\/F_\/HT_-”\/IH_—

2(m )
"2V + V)

:m+n—2\/m_:(\/;—\/ﬂ)2;

x%/§—1_%/x_2—1:
Yx2 o1 Vx+1
W—l_(%/;—l)(%/?ﬂ)_(%/x7—1)(i/x7+1)_(§/;_1)_WH_%H_
I -1 i+ B ’
Y2 +1-Vx+1=4; %% —¥x =220, Yx =2, x=8 Ix=—1, x=-I.

OtBeT: X =8; x =—1.

(e =)+ + am ) (3w ) =

1202. a)

4;

53



X+8 x/_ 25 _s. Ax+2@Ax2 - 2¥x +4 (J_ 5)(J—+5)
x/;+2 Yx +5 Ix +2 Ux +5
Yx? —o¥fx +4+3¥x -5=5; x> ~V¥x —6=0; ¥x =3, x=27,
%/;:—Z,X:-S—HGBXOL[HTBOD}

Ortsert: x = 27.

0)

§ 43. Ob06uwenue nonamua o noxazamene cmenenu

2 1 3 1
1203.0) 53 =325 :6) 3 2 =37 1w 65 =V67 ;1) 474 =447 .
3 1 3 2
1204. 2) C4=§/c_3;6)p52=x/p7;3)x4:1/x_3;r) y23={/?.
1205. a) 0,20’5:\/%;6) t0’8=§/t74;3) b1’5=\/b_3;r) 8,50’6:\5/8,53.
1 3 1 1
1206.2) (2a)3 =3/2a ; 6) ax* —a¥lx® ;m) 203 =2¥a ;1) (2b)s =420 .
2 2 2
1207.0) 3(x—y)s =3(x—-y): 6 x3 -y’ =¥x2 -3y
3 11
B) 3(a+b)Z:34\/(a+b)3; r) x2+y2:\/;+\/;.
1208. a)J__132 6){/7 067 )i/: [j 1) 343 = 433.

1
1209.a)%/b_4:b5;6)%/a_2:a3;3) R‘/c_zzcll;r)i/_zaS_

1210. 2) 492 =7 ;6) 10003 =10;8) 273 =3 ;1) 252 =5 .
1 1
1

22— —
1211.2) 9 2 =3° =243 ; 6) 0,16 2 =0,064 ;
4
. 4 2
1 =
g (337 =[] 8L, r) 0,0013 =0,01.
8 2) 16
5 -8 1 b—‘)
1212.2) 2 —=aa=6a"'=—; 6 ;=b7b=—,b7=8;
6 (bz)‘ 2
-9
p -2 1 3\2 1
B) ——=p ;p= 2,p =4 D (¢ )FS t=0,1, t1=10



1213. a) (27-3‘4)z =%; 6) 16-(2‘3) 1
6467 1 7778, 1
1214.a) ——— =6 =—; 0 =7 "=—.
a) 6—12 6 ) 7—13 49
4 -3
1215. a) %:5*2 =L
777.25 175
812107 .5 ., 1
6) ————=33.102=——.
) 107 .27" 2700
1 5
1216.2) Vb =b 2; 6) ¥b7° =b 12;
3 2
B) ! =x4; r) ! =a3
43 a2
1 1 1 1
1217.2) 4 2 =1;6) g 3 :1;3) 325 :l,r) 164=L
2 2 2 2
_4 2
1218.2) 5 3 Jla . 6) (-16)5 Her.
1
__ 1
B)32 5  Jla. r) (-25)2 Her.

1 1 1 1 1

1
1219.2) 22 <32;6) 0,32 >0,52;8) 52 >53;1) 73 =7

5

11
1220.a) c2¢3 =c%;6) b 3b2 =b® ;) a3a 6 =a2;r) d°d

13
2.2 -1
1221.a) X“ (X =—;
X
ot 1
B) z°:z 2 =210
1

1222. a) (b”z)% =S ;
4
3

B) {a ] =a’;

1
1223.2) x2Jx =x:6) y

N | w

11 1 2

! 2
6

1

—
—_

| =
I
o
|

ENTN]
r)[p 4} =p°.

7
Ry? =y*ie) 2

W

1 !
z4=z;r) Yict =c.
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1 14 3019 4
1224. a) (30’4)2 a%® =asas

=a; 0) 1%(0_1’2)4 =cl0c 10=¢ 5;

5
3Ya, 7 15 17 3 2yP 33
B) | x* (i/;)? =x16x16 =x?; 1) (bo’g) 4p s =b b5 =

2 1
1225.2) 105 -102 .10 =10; 6) 217 2707.4%7 = 4;
2oL 3 161 9
B) 49 3.712.7 4=7 1212 12 :L;
49

r) 25%% .58 .625%%5 = 25.5=125.
1226. a) 477 12704 = 28404 218,
1
1+0,8+—
6) 3-9%4:331=3 " 5=9;
12
B) 43.23:4 3 =4
IR 4
r) 8 3:163:32=2

151 3
s 3
363-42-8;

4 1
AL
3321,

-1/4
1227.2) (27-64)° =3.4=12; 6) [%-SI_IJ =23=6;
| -1/2 1YV3
B) | —-0,04| =6-5=30; r |53 =| =5-4=20;
36 64
1 2/3
1/3 —1=
1228. a) (m_3) :i; 6) [gx 2] :4X*1:i;
m X
3@ R
B) [x 4 =Jx; T) (81x’4)4:—.
27
o (1Y
2 5 7. 2
i 2 Y 6 8
1229.0) = =x5; 6) ——=yTy 'y =y;
X5
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|
<
»
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11
1230. a) (xz —yz}(zy2 =Xy

2
0) a3b3{a +b3]—ab3 +ba?

rif2 3 !
34[]33 4J 44 cb3;

1

2

oy 1y 21
1231.2) | m2 +n2 | =m+n+24m 6) |1+c3 | =1+¢3 +2¢3;

2
1 1
){l—sz :1+b—2b2, r) [az +2b2] =a+4b+4/ab .

1 1 2
1232. a) [x3+3J[x3—3}:x3—9;
o1 11
6) | a2 +b2J{a—a2b2 +bJ:a1’5+b1’5;
1 1
B) d2—lJ{d2+lJ:d—l;

11y 2 1 2
0 [p3—a* | p* +(ap)s +q° |=p-q.

1 1 1

12 2 _h2
1233. a) 413 =L1; 6)a b = 11 T




= N F = e—
) 2x 1 )p—25 1
2x? p2+5
o 11
c+c2d? +d 1 m+n 3
_ ) —m3 +n3
1234. a) 33 1 l,6) B 1 g—m +n
c2 _d2 c2 (2 m3 —(mn)3 +n3
Yo 1o
1235.2) [ 1+c2 | —=2c¢2=1+c+2c2-2¢c?2 =1+c;

1

2
r) \/E+\/_—[b‘l*+c4j =b ++e —/b — e~ 24bc = —24bc .

11y 1 1Y 2 2 2 2

1236. a) [a3+b3] —[33 —b3] =a3+b3+23/ab —a3 — b3 +23/ab=43ab ;
30y
6) |a2 +5a2 | —10a’=a’+25a.

1 1 1 1 1
1237. a) [x“ +1][x4 —1}[)&2 +1J =x2-D2+1)=x-1;
1 Iy 1 1) 1 1 1 1y 1 11
0) | k4 +14 k8 +18 || k8 —18 |=| k4 +14 || k4 —14 [=k2-12.

b a%—b% (a1/2_b1/2)(a1/2+b1/2)

a—b (al/z _b1/2)(al/2 er1/2)
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11 11

1
X 1 1 1
. 5_a+b+(ab)2_a+b+2a2b2—a—b—a2b2 Jab

aZ +b2 aZ +b2
1 1

o V5 Y x-(wlely)ary xty

+ = .
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1
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r) L2620 [ L) 283044025283 263
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— - 2721
8 325 227! (5 j 1(1 4
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11 22 85 40
64422
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6 4 x3 241 22
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Y 1 il
3 _ —
6) M2 _ 5 is5, m=g m>-15=05.

m§+1,5
1 11 1 1
2t2 1 2t2-t2-2 t2-2 t2-2 1
1243.a) —— = = ,t=9; =—.
)t—4 1 t—4 t—4 t—-4 5
t2 -2
1 1
2 2 2y*-6-2y%-6_ 12 } 12 12
0 [ ! 1 - y7100: T )
y4+3 y4-3 y2 -9 y2 -9 y2 -9
1244.

L L L

3003 a2 -b2 | ataZb2+b | a2 -b2 || a2+b2
aZ-b2 a-b 2
a) L2 70 49a2ph2=

rr i L 1
aZ+b2 atalb2+b [az +b2J[a+a2b2 +b]

1 11
=|a2-b?| +2a?bZ=a+b,

i L1
[ (pa)2| q2+p2

T
92 —p2
1 11 11
11 1 (a-b)| a-a2b2? |-a| a-a2b? |+b| a-a2b2
aZ+b2 a2 b
1245.0) =111 oy 11
a2 a2-b2 a-a2b2 a2|a2-b2 || a-a2b2
a—-b—-a+b
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1 2

2a 3 al a+1
6) - - -
2 . 32 9% _4a+3
a3 -3a 3 ad3-a3l
2 1 a+1 2a-2-a+3-a-1_

=0.

a—3_a—1_(a—l)(a—3) (a—l)(a—S)

§ 44. Cmenennvie puyxkyuu, ux ceoticmea u cpaguxu

1246.
a) 0)
y y
) 2
X
> 0 2
5 0 2 -2
) .
B)y=x ny=x"
Y
y
2
2
X
O X
2 2 7 0 2
2 P
1247.
a) y:X3/2 6)y:X1/4
3ty 3ty
2 2
1 1/
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-1 1
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X X
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-1 1
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1248.
3 _ 13
a) y=3/x y=X
3y 3ty
2 2

2 2
-3 -3
4 _ J1/4
6) y=9x y=
3ty 3ty
2 2
1/’ 1/’
X X
3 2 1 0 1 2 3 3 2 1 0 1 2 3
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2 2
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1249. f(x)=x2;
1) 1
f(4)=32;6) f| — |=—— B) £(0)=0;r) £(0,01)=0,00001.
a) £(4) ,)(9j 243,13)() ;1) £(0,01)=0,

2

1250. f(x)=x 3
a) f()=1;0) f(8) :%; B) f(%j =4 ;1) f(0)- He uMeeT cMbICIA. .

10 ; y(=x)= (—X)lo =x!0= y(x) = uerHas ;

1251.a) y =X
6) y= (/3
B) y= x 1 ; y(=x) = (—x)715 =—x = —y(x) = He yeTHas
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4

) y=x3— QyHKIHUS ONpeneneHa TOIbKO sl TOJIOKUTENLHBIX YUCE,

[I03TOMY HE SIBJISIETCS] HU YETHOM, HU HEYETHOM.
1252.2) y=x"; ye [0;+oo).
3
6) y=x *; ye(040).
B) y=x"; yeR y=#0.
2
r y=x>; ye[0;+oo).

1253.a) y =x'2; yobBaer :(—0;0] ; Bospactaer :[0;+00) .
1
6) y=x ©; yowmaer: (0;+0).
B) y=x'!; yosBaeTHa R HO X % 0.
1

r)y= X7 ; Bo3pactacTHa R .
1
1254, y = x*
x=1 . x=0
a) Xe[O;l];maX y: ;miny: .
y=1 y=0

6) x €[l;+90), min y:{ ; Maxy He CymecTByer .
y =

B) x€(2;3);miny M maxy He CyWECTBYIOT .
x=16 .

r) x €(516]; max y: , $Miny He cyiecTayer .
y =

5
1255. y=x2

a) xe [O;+oo); min y:{ 0; max y He CyLIEeCTBYeT ;
y =

. x=1
0) xe [1;3); min y: 1; max y He CyIIeCTBYET ;
y:

x=2

y-47

. x=1
B) x €(1;2); min y: S maxy: He CYILECTBYET ;
y=
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x=8
r) x €(6;8]; max y: ;Miny HE CYIIECTBYET .
(6:8] {y:lzsﬁ
2
1256. y=x 3

a) xe[l;S],miny:i,maxy =1;

0) xe(3;5), miny W maxy He CyWECTBYIOT ;
B) x € [1;+oo), max y =1, miny He CylIecTBYeT ;
T) Xe (0;1], max y He CyIlecTByeT, miny=1.

1257.
a)y=(x+2) 6)y=x""-3

y y

2
-2
B)y=(x- 17 Dy=x"+4
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2 8fy
4¥
X
-2 0 2 X
-4 0 4 8
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1258.
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3fy
15 hfﬁ
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B)y:(x+6)7/4+2 r)y=(x—3)1/2—1
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6 4
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2 o 2 72 6 3
X
6 -4 2 0 2
1259.
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y 4
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/ 2
2
4 2 2 4 20
5 -2
4 4
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X X
20 2 4 2 0 2 4
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1 3 1
1260.a) x2 =6-x, x =4; 6)X2=—2,x=l;
X
Y yz6-~x




1 2
B) x4 =x",x=0,x=1; r) x3=x-4,x=8;
3ty
3
2
2 j QTY
= 5 4 [3
1 Y x> 3:,(2/3
X 3
-2 1 2 3
2 1
1261. a) y=x2;{y_ :
x=1
y=1
4
5/,
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2
4= 1
/ X
2 0 2 4
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1
_ 46 x=0;1 ) .
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3
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1262. 1263.
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' 1
X X
2 1 1 2 3 3 2 1 0 I 3 )
-1 x , X<O 1 3:2’lx( , X<t
S v y
3 XSI3 X220 x , x
! -2
-2
1264.
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2
1
X
3 2 -1 0 1 > 3
A fE e
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-2 J )(-/al x>0
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1
1265. f(x)=x*;

1 1
a) £(16x) = (16x)* = 2x*;

oL

4 4
B)fix = i 4:X_.
81 81 3

1266. £(x)=x"/;
_2 |
a) £(8x°)=(8x’) 3 :Zx—z;
X 9
B) f[fj: 25

6) f(81x*)=3|x|;

1
r) f(X_S) = (X—g)Z —x2.

0) fF(x*)=x";

) f(x?)=x".
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1267.a) y= x5, y'= 8x’;

B) y=x",y=40x>; T) y——6,y':—6x77.
1268. a) y:X5,y‘:gX 5, 6)y:é/x>5,y'= x4;
1S 4
B) y=x2,y'=-x2; ) y=x.y=x 5.
1 1 1 3 -8
1269.2) y=——,y'=— . 6) y=— y=—2x 5:
Y=Y N )y 30
x5
8
B) y:L’y':_fx_gv F) )’:L,Y':—*Xig,
Ix 3 5
x3
1270. a) y:x&,y'ziﬁ; 6) y:i,y-ZE&;
2 Jx 2
Ix 2 -2 4
B) y=——.y=-7x % r) y=x?-3x,y=-x3;
X 3
1271.a) y=2x* + xv/x; y':8X3+%\/;;
2 2
6) y=5—=+3x" -1 y'=-Zx 3 +18x’;
)y 7 y=-3
B) y:xs—i'y’:5x4+ !
¥ e
) y=x"-7x¥x; y'=3x2—%x5;
2 1
1272. a) y:(__lj[x__);
X X
y'=—i(x—lj{z—1)(1+ij=—3+i+g+i—1—i:
x? X X x2 x x3 x x3 X2
6) y =[x~ 7x + 5Vx +3);
1
y'=x2 = 7)Vx =3)+ L (x - 7x 4 5)=
2x
3
Coxx 427k X 2 X S
Wx o Wx o 2vx
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B) y= (7{/;+ SXXS -7x3 +1);

y'= %x_§<x5 —7x3 + 1)+ (5)(4 —21x? Xﬂ/; + 5).

1
r)y= [2){9 +x 3 ](5 - 2X);

1 4
Y'=—2[2X9 +x 3}{18;&‘ —%x 3J(S—zx).

x> -5
1273. ="
Y Yx +1
2 7 5
3x? (%/;Jrl)—lx_g(x3 —5) 3x23/x +3x2 _ﬁJréX_E
y'= 3 - 3 3
2 2
(Yx+1) (Vx+1)
3Wx -7
0) y= :
)y x4 +1
1 -2

2
3* 3X4+%x 34 Yx +28x°

- (x4 + 1)2
3

1274.2) g() =%’ =3/x; X =1; gv(x)zsxz_f;gv(l)zg_ézg;

2Vx 2
3 2 1 2
6) g(x)=3x-1;xo =3 g'x) = F—; g'(fJ =1;

(EETES

B) g(x)=x"+xixo =1 g(x)=—x7-2x g()=-3;

) g(x)= %(5 S xg =2

g'(x)=2(5-2x)"* g(2)=2.

3 7
1275.2) f(x)=4-x 4;x0=1 f'(x):%x 4;f‘(1):%;
0) f(x)=12x 2-x;x7=9; f'(x)=—-6x 2-1; f(9)=—E—1:—1§;
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B) f(x)=2x>"%—1; xo=8; f'(x)= gx—“”); f(8) = %;

r) f(x)=x +6vx;x0=1; f'(x)=-3x"* +i; f(1)=-3+3=0.
X

Ix

3
1276. a) h(x) = Gj ixp=-1 hi(x)=-3 % h'(x¢) =h'(-1) = -3;
X

7 4

6) h(x)=x3 —(1-3x) ;%9 = 0; hi(x)=x3 ——> S h(0) = -3;
37 (1-3x)
1 5 1 4
B) h(x)=—+x"xg =1 h'(x)=-5-—+5x" h'() =-5+5=0;
X X

2
r) h(x):(3—l) ;Xo =—1; h'(x)zZ[S—lez;h'(—l):2(3+1)=8,
X X/X

=——; 0=—

1 [lj 1 5n
Ja—ax 3 3 6

1277. a) g(X)=§\/4—3X;X0 =é; g'(x)=-

1 4
) 81 =3(Z ) S50 1B #)=(T ) 3114
a==.

4
1278.2) y=x*-3x%,a=2; y:16‘24+(4'23—9~22Xx—2):—4x.

2
0) y:\3/3x—1;a:3; y'=03x-1) 3; y=2+i(x—3)=%x+%.

B) y=3x3—5x2—4; a=2; y'=9x2—10X;
y=24-20-4+16(x—-2)=16x-32.

1 _3

r) y=02x+5) 2;a=2; y'=—-(2x+5) 2;
1 1 1 11
=———x-2)=——x+—.
A AT

2
1279.2) y = gx\/;—z ; y':\/;; BO3pacTaeT Ha [0;+oo);

x =0; y=-2-min.
3 L
0) y:5x2/3—x; y'=x 3-1; Bospacracr max € [0;1];

X > 1—yObIBaeT; X =1-max; y.x = 5
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1280. a) ngx\/;—z; [1;9]; y':\/;; max y =16; miny:—%.

0) y:%xzn—x; (0:8); y'=x"1"3 15 Yimax :%;miny HE CYIIECTBYET.

B) y=§X\/;—2X; (1;9); y‘=«/§—2;x=4;y(4):?_g:_§ — min;

Ymax HE CYLIECTBYET .
, 2 ! 1
D) y=2x3 s [0]s ¥'=x 0 =15 y(0) =0 y® =2 y() =3

2
YmaXZE;Ymin:_z'
- x5 x41 1 1
1281.a)j(x7+x3)dx= LR L
o 8 4 8 4 8
0
4 5 3 4
2 5 2 5 64 16 272
0 (x/;x+1)dx: X2 4=x2 || =—+—=""
)£ (x+h 5 3 5 3 15
0
¢ 3 a3 3 433
1282.2) [Y1-2xdx=—2(1-2x)3| =-2+2-33=-21233;
4 8 ., 88 8 8
5 5
6) j—dx=-t(x-3y? =-lp2y o113,
4(x-3) 2 2 2 8 2 8
4
11 11
B) j5x5/3x—1dx:§(3x—1)6/5 :§64_§:E;
2/3 18 23 18 18 2
: SV T
r) [(5x=7) 3dx==(5x-7)3| =————.
2 5 5 5
2
4 2 500 16
1283.a) y=0, x =4, y =+/x; SZJ‘\/;dXZ*X =—
0 37 |, 3
1 T 1 T 2
6 =0,X=1,X23, =— S: —dX:_ =__+1:_
" e !xz x|, 3 3
; 3l 3
B) y=1x=0,y=3x; S=1-1-[Ixdx=1-=x*3| =1-2=—.
o 47, 4 4



4 4
r)yzz,x:o,y:JX;S:—jJim+2-4:8—zx”2 =8-
0 3 0
y=x 879 8
1284. a) - x S =x>—4x+1; om0 pellienue.
y= X% —4x+1

N

|\1-._q2__.,3/455

1

19 1

6){Y 7% ; X9 =2X + 3 ; HET pelICHHMIL.
y=2x+3

6
73/—4——9 1 2 3
3

—(5/3) 5

X

B) {7~ ; x 3 =2x7; ofHO pereHwe.
y= 2x2

by
4
X
2 -1 0 1 2 3
2/7 2
=X —
R ; x7 = (x+2)*; Her pemenmuii
3
=(x+2)
Y
3
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1285.

0)

a)
3ty
2
1
X
2 1 0 1 2 3
.1 l_
4)3 -2
¥ 2(x~)
2
B)
4
2
X
2 q 2 4
2
3
s {xe2) A
4\
1286.
I xz ? xs<
B E M ocxs
'/x , Xt
2
X
2 0 2 4 6 8
-2
1288.
1
a) x2<6-x; Xe[0;4).
3=6—x
4
1
yrx
2
2 0 2 4 6
-2

B o 2 4
2
r)
Y
4
2
X
2 0 4 6 8
2
- -
4 «3' 1,5 (x-3) ,-q
1287.
2, K< ~
L d2x?, siexsco
3713 00
X
4 2 i 4 6 8
3
0) x2>-2; x>1
ty Ve
4 4
2
9o xt
-4 o 3 4
2
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1 2

B) X_ZSXS;XZI. r) X§>X—4;X€[0;8),
A o3
.M & z ¥
4= x 4
S
2 4
3 0 3 6
3 = xey
\j x

1 1
1289. a) £(x) = x4; g(x) = x%; £(16x%) = (16x8)4 =2x?;
2g(x)71 = 2()(72 )_1 =2x2.
2 2
6) f(x)=x3; g(x)=x"; f(27x°) = (27X3F =9x?;

9(g(x)_2 )= 9(x_3 Tz =9x°; MIPEATNOJI0KEHUE HEBEPHO.

5%° —3x> +15x -7
xv/x ’
3 1
(15x% - 6x +15)x2 —%x2(5x3 -3x%+15x - 7)

f1(x) = . -

1290. a) f(x) =

X
7 3 3 T 93 453 1
15x2 —6x2 +15x2 ——x2 + =x2 - —x2 + —x?2
_ ) _
X3
15 ! 3 5 30 2 21 !
T2 T2 T2 42742
_2X 2x 2x +2X _§5X7—X5—10X3+7
x> 2 3 ‘
x2

0) f(x)z(%hf1 —2x)(25in2x+cosx);
4
f‘(x)z[—;x_3—2}(2sin2x+c0sx)+(4cos2x—sinx)(%/;—Zx).

x8—5x4+12x—\/;—2'

{/; )

B) f(x)= 7
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2
1 _z
(56x7—20x3+12—T)% %X 3(7x8—5x4+12x—&—2)

f'(X): > 24X _ .
x3 x3
r) f(x)=(\/; —%}tg@x—S);
Fi(x) = | 24— tg(3x—5)+¥(&—L].
2Jx Wx3 cos?(3x - 5) Jx
) 2x(Vx +1)- - (x* 1)
1291, 2) £(x) = 2L fi(x) = 2x .
Jx+1 (&H)Z
2
1 —
6) £(x) = 'f’(x)={/;+1_3x Nty
%/;H ’ ({/;H)z
1
I 3x2(\/§—1)—2&(x3—1)
B) £(x) == F1(x)= ;
Vi1 (vx-1)
2
r) f(x):#:i/;—l; f'(x)=%x_§.
xg—x§+1

1292.a) g(x) = 24/x —x ; g‘(x):%q:o x=1.
X
3 5

6) g(X)=§X5—%XZ+2x; g'(x)=vx =3¢x +2=0;
%:2; 4\‘/;:1; x=16; x =1.

4
B) g(x):%x3 —2x; g'(x)=3x-2=0; x =8.

e o1 1 1
r) g(x):zx3 —7x6 -2x; g'(x)=x3-x0-2; x6=2,x6 =—1;

X = 64, perieHuii HeT.

2 3 2
X)= [ 4
1293.a) f( )_Xz__XZ; f'(X) 2x >0; X >X;
3 X>0



B

x(4x-1)>0 1
; X >
x>0

TN -
0\\—1\)(
4

2 .3
0) f(x):—E—X—; f'(x):%—x>0; 8—2X>0;

x 2 X X
x<2,x#0.

+ + -

A\ A\

0 2 X
1

33 54 2 1 1
B) f(x)z;x3 +5x3;f’(x):x3+2x3>0; x3|x3+2|>0; x>0.

3 g3 1L 1 Y
r) f(x)=0,4x* —§X4; f’(x):Ex4 -2x 4>0; Ex 4[x2 —4J>0;

x>16.

1294,
a)

5:5‘*)(

-1=0; Zﬁzl,x:i;

1
y=vx-x;y=
2Jx
1 1 1
Bo3pactaeT X €| 0;— |; yObIBaeT X > —; X =——max .
| 4 4 4

6)

3

SZX@
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y=XVX+2; y'=vx+2+ x x4 >0;

Wx+2 2Jx+2

X > —%—BOSpaCTaeT ;X €E {— 2;—%} — yOBIBacT ; X = —%— min .

1295.
a) 2x° +x° +5x —80 =3/14—3x
Y1 Y2
y'= 10x* +3x% +5- BO3pACTaEeT, MPH BCEX X;

1
Y5 ' = ——=———=—=—=——yOBbIBaeT, IIpU BCEX X => OJHOpPELICHUE : X = 2.

(14 -3x)?
6) ¥10+3x =74—x° -3x> —=8x; y, =410+ 3x ;

y,=74- x> —3x>-8x; yi'= — BO3PACTaET, IPU BCEX X;

3
44/10+3x

yy'= —5x*-9x% -8— yOBIBaeT, IPH BCEX X => OJTHO pelIeHue: X = 2.

1296. a) y:&,y:—zﬁx:4;

34
4 4 4 2

S=[W/xdx +[2vxdx = [3Vxdx =2x2| =16.
0 0 0

0

6) y=2vx,y=-Vx,x=9;
9 9

S = [2vxdx +]Vxdx = 29x3
0 0

1297. a) y:2—\/;; y:\/;; 3x+5y=22; 2—x/_:\/;;x:1;

&:%—%x; xsz—;;25x=484+9x27132x;

9
=54
0

15785

4;
18

9x? - 157x + 484 = 0; D = 24649 — 17424 = 85%; x

157+85 121 22 3
X =———=—— — OTHajacT; 2 — =——-=X;
18 9 8 \/— 5

&z%x—%, x>4: 25x =9x2 +144—72x : 9x> —97x +144=0:

97 -65

— He moaxomut; X =09,
18

D =9409 — 5184 = 65% x =

71



S= ?(\/_ 2+J—)dx+ i (22_3’5"de+( [ [n—“]dx—i(z—&)dx}

2/3\5 5

2 9 3\
3 3
,Xz_ 22X—ix2 + gX—ix2 - 2)(—%)(2 =
5 0 ), Us 10 )z 3
3 4

_10 484 484 88 24 198 243 484 484 16
e L S S T 18+18+8-— =
3705 30 505 s 10 15 30 3
6 134 243 —60+804-729+240 _ 255
=24 = 28 =8.5.
375 10 30 30

6) y=vx,y=3-2x, 4x—5y—21=0~

Vx=3-2Jx;x=1;Jx = —X——

5
Jlerko yBuzaeTh, uTo X =9; 3 — 2x/_ = gx —?;
Jlerko yBuzaeTh, 4TO X = 4;

S= j\/—dx (3 24 Jax- (ix-gjdx 22

30 N ) 9
ot al (222
3 5 5
! 1

3
4
—1g-Zoip432y3 2 72, 189,32 845,26 5, 2638
3 3 3 5 5 5 5 3 3 3

(B OTBeTE 3ajaYHUKA OleYaTKa).
3 3
1298.a) f(x)=4Yx ;y=x-2; f'(x):xiz, y =44/x, +x07(x—x0);
3
X;Z=1; Xog=1l;y=4+x-1=x+3.

1 . 1 1 3
0)f(x)=—73y=5-3x f'(x)=-3—; y:—3——4(x—x0);
X X Xy Xp

——=-3;xg=21; y=1-3(x-1) =-3x+4;
X0

y=—-1-3(x+1)=-3x—-4.

1 1
1299. =4/ M(0;1); y'=——; y= +— (x - ;
a)y X Oy 2\/; y X0 2x/—(X XO)

X0

1=4x +#(—XO); 1=¢Z—§JZ; %\/Zﬂ; xo =4

0
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1 1
=24+—(x—-4); y=—x+1.
y 2Dy =7

3

3

0) y:x5+4;M(0;0); y':%\/;; y=x05+4+% xo(x—xo);

3
0:x05+4+% XO(_XO);

y=3x-12+12; y=3x.

3
x =8; xy,=4; y:8+4+%~2(x—4);

I'nasa 7. Iloka3zarejbHasn
U Jorapupmuyeckas QyHKUMU

§ 45. llokazamenvuasn pynkyus, ee ceolicmea u zpagux

1300. a) 2° =8 6) 2‘2:1;3) 2°=32; 27 =—.
4 16

3

1
1301.2) 22 =22 ;6) 2 2 =

1 2 1

4 _2
%;B) 23 =316=22;1) 2 3 :L.

1

n

4 3 3

1302.2) 33 <3%;6)32>3 2;8) 35 >35;1)3' >3 2.

2 4
1303.2) 53 v55;
s
6)53v5 5,
34
B) 5° v 57,
3ioo_u
nssvs 9,

1304.2) 2° .27 =8-4=32;

B) 32.3% =243;

o2
515 <515.
35 18
515 <5 15;
202
535 >535;
ER

-3 2

1 1
6| =| |=| =3;
) G-
r)5‘4-52=i

1

1305.2) 2532703 =25 =32, 6 7 2.7%° =73 =343,
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6
1
1307. a) [23J =2=4; 6)

|
o[ v ] -

1308. a) (2‘3 N R

5
6) [gj4,l . (EJZO,G ~ [EJZO,S—ZO,é B i .
3 3 3 2’

Y (2)
B) (32,7)3 351 =33 =27, r) [[Ej J [EJ

315
3,15
1309.2) /82052825 — 0472 4 90 1,

6) /10000 -100:10° =107 = 0,1 ;
4 2,3-1,6
B) 3/81.326:316 233 7 o33,
7
—-3
r) {16 -3/128 :2° _o'"3 =32

1310.2) 3* =9 ,x=2; 6) 3* =

-1;

, X

W | —

B) 3* =27,x=3; r) 3% =

ool_
=

,X=-4.

1311.2) 5* =45, x:%; 5) Gj =81,x=-4;
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1 4\ 16
B) 8 =3/8, x =—; N|—| =—,x=2.
)8 =38 5 )(sj 25

1312.2) 2% =128, x:%; 6) 6 =216,x=1;

5x
B) 32X:L,x:—§; r) 1 =L,x:§.
27 2 7 343 5

1313.2) y =3 — nokasatenpHas; T) y = (\/g Y — I0Ka3aTresbHas.

1314.2) y=7",y(3)=343; y(-1) :%; y@ -7,

(DGR IURPAOS B G O Ny~

0 v-(3) of3)-am0-go 1)
5
B y=3) v =1y =9 y(5)=3".

9 y=(§j , y(—i}ﬂ- VD=5 Y2 =

2) 87 243"
1315.2) 2° =16, x=4; 6) zngﬁ,ng;
B) ZX:L,X:—l; r) ZX:—l ,x:—ﬂ.
V2 2 3242 2
1316.a) l :L’x=2;
5 25

X
0) [gj =25, x=-2; (oreyarka B OTBETE 3aaIHHKA).

B) (l)x ! 2; r) [%)X :625\/5, X :—4—%:

=—, X=
5 2545 2

1317.6) y =18* — orpannuena cHusy ;
4 X
r) y= [ﬁj — OrpaHMYCHA CHH3Y. .

1318.6) y =(0,6) —ne orpanuueHa cBepxy;

B) y=(7,2)" —He orpannueHa caepxy.



16,2 -3
1321.2) (13" <19 6) m ) [zj ;

9 9

1
B) (12,)3 <1215 ; 1) (0,65) V2 > 0,652 .
3

2 5 -2,5 1 8
1322.0) 17 4 <1;6) O1) >1;8) (5) <1;1) (3] <1.

1323.2) y= (\/5)x =32 _ BO3pacTaer Ha R, T.x. V31,
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0) y=(0,3)" — ybrBaecrHa R, T.x. 0,3 < 1.

B) y=21" — Bospacraer Ha R, T.x. 21 > I.

I y= (%) — yObIBaer Ha R, T.k. % <1.

X
1324.2) y=2"" = [%j — yObIBaer Ha R, T.K. %< 1.

2V (9) 9
6) y=|—| =|=| — BospacraecrHaR,Tk. —>1.
)y (9) @ b 2

1Y 1
B) y=17"=|—| —y6OmBacrnaR, Tx. —<1.
)y (17) Y 17

ry= (%) =13* — Bospacraer Ha R, T.k. 13 > 1.

X
1325.2) 4* <64, 4° <43, x<3; ©) Gj >l,i>i X <3;
2

X X 3
B) 5 >25,x>2; r) 2 <i,(g) <[zj ,X >3,
3 27 " \3 3

1326. a) Gj >81;3*>3%; x<—4.
0) 15*<L; 15 <1572 x<-2.

225

X X -3
B) [gj SE,(EJ S(EJ ; x2-3.

7 8 7 7

r) 2">L;2X>2’3; X >-8.

256

1327.2) y=2%; [14]; Yy =2° =16y =2' =2.

1 X 1 -4 1 -2
6 =5 -4;-2]; max — | 5 =381; min = | 5 =9.
)y (J [-4-2]; y (J y (J

X 0 4
1 1 1 1
B) y= (Ej [0;4]; Ymax = (Ej =1; Ymin = (Ej = a .

1) y=2%; [-42]; Youx =27 =4 yin =24 =1/16.
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1328.2) y= (\/E)x 3 (054] 5 Vinax = (x/z)4 =4, Ymin HECYIIECTBYET.
0) y:(l/\/g)X ; (9521 ¥ max HE CYIIECTBYET ; Ymin =1/3.

B) y= (%/3 )‘ 3 [05400) 5 Y pyax HE CYIIECTBYET ;Y iy = ({/E )0 =1.

r) Y=(1/\/7)x 5 [=25490) 5 Yinax =(1/\/7)_2 =75 Ymin HECYUIECTBYET.
1329. y=2%; 2% =32; x=5; 2*=1/2;x =—1;x €[-1;5].

1330. y=(1/3)"; (1/3)" =81; x =—4; (1/3)" =1/27;x =3;x €[-4:3].

2
1331.2) y=4° ! xeR; 6) y=7"%,x=0;
1
2 b
B) y=(3»/8)_X "2 XeR; r) y=09,)*1;x#1.
1332.2) y=2"+1; 6) y=(1/3)"-2;
ety

X X
4 2 0 2 4 6 2 0 2 4 6
'2¥M"
$:(G)"-2
B) y=4% -1 ) y=(01)+2
g
6TY &
4
4
2 [y == \
X 2
4 2 2 4 6 SRCIVARE
X
x 2 0 2 4
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1333.

x-2
3
a) y=5"" 0) y=|—
)y )y (4}

10 10ty
3 8
6 6
4
j X e
6 -4 2 4 2 4 6 6 -4 -2 'Q 2 4 6
-4 -4
-6 -6
-8 -8
-10 -10
B) y=3x—2 r) y:(2/3)x+0,5
3 8
6 6
4 4
2 X b
6 4 2 0 2 4 6 6 -4 2.0 2 4 6
-4 -4
-6 -6
-8 -8
-10 -10
1334.
a) 3X=4-x, x=1; 6) (1/2)" =x+3, x=-1;

e

> K+ 3

k|
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B) 5X=6-x,x=1; r) (1/7) =x+8, x =—1;

8y
Y_j= x+8
6|
N y=6-x 4
y=s"
2
2]
x
(9
X X
2 1 1 2 T 5 0 5
1335.
a) 2¥ =-2x+8, x=2; 6) (1/3)" =x+11, x =-2;
Y
12 3.“)(4'1!
8
4
L\X
(3
/ o ~ _‘7&{(
-2 -8 -4 0
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B) 3 =—x+1,x=0; r) 0,28 =x+6,x=-1;

12ty

8
%‘6

>
42"
5 4 ) 2 i 2

1336.a) y=3*, y=—x+1; 3*>—x+1;x>0.

y=-x+1 o

2 A 0| 1 2 3

B) y=5%,y=-2x+1; 55 >-2x+1;x>0.

2 -1 q ™~
r) y=(1/3)",y=x+1 (1/3)" >x+1;x<0.
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1337.2) y=2"; y=x-2: xeR.

3/ g

4 3 2 10 "2 3 4 5
/§

6) y=(2/5)"; y=-x-3; (2/5)*>—x-3; xeR.

F'X‘3 V.Yy:(éj x
4 319 12 3 4 5
T
B)yZ(ﬁy(;y=X—4;(\/ET(>(X—4);X€R.

4y y:(‘/z)x

P

4 3 2 10 1 5

4
y=x-4

1) y=(3/7)"; y=-x-2; (3/7)*>-x-2; xeR..
3 X
— X 43Yy =| =
el
4 3 _N‘\” T 5
4

1338.2) y=2%; y=—(3/2)x—1; 2 <-(3/2)x-1; x <-—1.
0) y=(1/2)x; y=—-Xx-2; (1/2)X<—X—2;HeTpemeHI/Iﬁ.
B) y=(1/5)"; y=3x+1; (1/5)" <3x+1; x>0.
rny=3"; y=-2x-5;3"<-2x+5; x<1.

2%, x>0
3x+1,x<0

1339. f(x) :{
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Y

4

* xz20

2 Sy, Ky
£ dx+41 , ¥<O
X
—
-4 -2 Q 2 4

-2
-4

a) f(-3)=-3-3+1=-8; f(—2,5)=—%; f(0)=1; f(2)=4;

£(3,5) =82

X ,x<1

{4
1340. £(x) =

—x2+1,x21

2 f(f)zi'u",x«

1=xt X %y

a) f(—3):é; f(—2,5)=é; f(0)=1, f1)=0; £f(2)=-3.



5
— ,x<0
1341, F0 =912

\/;‘F], x>0
Y
4
2 x
(1r2) x<O
£6y= '
¥ st ,X3%0
o X
-2 a 2 4

a) £(=5)=32; £(-2,5) =432 ; f(0)=1; f(4)=3; £(1,69) =2.3.

1 X
1342. £(x) = (zj x<0
cosx, x>0

2 0 \?\/6 js';'(

()™, xso

2 IO [Cosx’ e

a) f(=3)=64; £(-2)=16; f(-15)=8; f(0)=1; f&j = g ;
f[3—“J=0.
2

1343. a) 2_‘5; 1; 23;
1 1
6) 03% 032 033: 037V5: 037,

b

ol4. V2. ols

1344.2) y =-3-12% ; y6rBacr Ha R.
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; Bo3pacTaer Ha R.

3 X
B)y=-9- 2 ; Bo3pacraer Ha R.

Dy=-

— ; BO3pacTaer Ha R.

442

1345.2) y=3""48 [~ 31} Vyax =3 +8=9 Ypn =3 +8=8

65) y=5~@ S8 [-12) Yo =5-(

3 9 29

2
Y min =5-(—j +4=§+4=—.

5 5

B) y=7249[0:2]; Yy =7° > 4+9=10;y,. =77 +9=94—9.

1Y 1
=4 =] +13; [-2:3]; =4.|—
F) y (Zj + 5[ t ]5 ymax (2j

3
1 1
=4 =] +13=13=.
lel’l (2j 2

1346. a) yzz%,Zx;tl, x #0.
1

,3%#9, x#2.

B)y=3x

1347.2) y=3-2%; y € (0;+00).
B) y=(1/2)-7%; y € (0;+00) .
1348.2) y=3*+1; y e (I;+0) ;
B) y=17" =2 y e (-2;+wx).

4%, x<0
1349.a) y =<COSX, 0<x<m;
x—-n—-1, x2>m

1
81
25 37

-1
—| +4=—+4=—;
5 3 3

1

-2
+13=29;

X+2
X

>

,05% #2, x = —1.
2

by XL
(1/3)* -27
6) y=14-(1/2)"; y € (0;+0).

r) y=4/3-(1/2)"; y € (0;400).
6) y=(7/9)"+6; y € (6;+0).

r) y=(2/5)"-8; ye(-8+x).

. oo
sin X, X< ——
2
T b
0) y=<x+—-1, ——<x<0
)y 5 5
(1/3)", x>0

,3% £27, x = -3,

91



Y
45
2
2|Y
2 o 6 -10 \_-8 -6 -4 -2 0
4% xco _ fsinx xg =
P cos'x ,0gxK <R 4= X“%;l , ~Z<xso 72
x-n-1, x2 R (’/3) , X?0
1350)a) 25 —1=+/x ,x=1,x=0; 6) (1/4)" =Vx +1,x=0;
[Y
4
i =27t
2
Sk
X
4 2 2 4
2
2]
B) 3¥ —1=—-4/x ;x=0; r) (I/S)le—\/;,x=0;
4
4
e
2 3=3
2]
X
-2 2 L LY
=6
2 Q 2
2 J:‘E 4= 57

1351.a) 28 =2/x,x=1; 6) (1/4)" ==(4/x),x=—1;
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= 5
B) 5 =5/x,x=1; r) (1/8)X=—(8/x);x:—1;
8
X

- 0 8

Y

X
-9 0f
-9

1352.2) 3" 24-x,x>1; 6) (1/2)" <x+3,x2-1;
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X
-4 6 8 10
N 5=3)"
474-x -4 2 4
B) 5 <6-x,x<1; r) (1/7)" >x+8,x<-1;
101Y
J:Y\fg

Bix
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1 X
0) (Ej >2x+11;x<-2;

B) 3 >—x+1,x>0;

r) 02¥ <x+6;x>-1;
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=x+6

s(e,2)”
Nl

-4 -2 ¢} 2

1354.2) 2% 2 2/x, x € (—0;0) U [L;+00) ; 6)(1/4)" <-4/x, x e (-1,0);

g

FY

B)5* <5/x, x e(01]; r)(1/8)" > —(8/x); x &€ (—o0;—1) U (03400) ;

oy a2ty
4 3
.5
17 5%
2
4
fy= 5%
X e
2 0 2 3=(§
y
4 [l
-2
-4
s
4 ¥y X
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1355.a) y =2 6) y=(1/3)"

15

12

= 2
3
3
S X
-3 q 3 6
tY
2
1x]
AL
=)
4 2 0 2 4
B) y=4" r y=02"
1oy
8
6
0] 3
4 |3
2
X
-2 Q 2 4

1356. f(x)=2%;
a) f(x)f(x,)=2%.2%2 =2%"%2 = f(x, +x,);
6) f(x +DF(2x) =2¥"12% =2.2% = 2f3(x);
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- 1 1
B) f(-2x)=2"" = ——= ;
( ) 22x fZ(X)

1 1
2 —(14+cos2x) —cos2x
1) f(cos? x) =205 X =22 =\/§[22 ]=1/2f(00s2x) ;

§ 46. IloxazamenvHvle ypasneHus

1357.2) 3* =9 ;x=2. 6) 2* =16;x=4.
B) (%) =1;x=0; r) 0,55 =0,125;x=3.
x_ 1 x_ |
1358.a) 4¥ =— ; x= 2. 6) 78 =— ;x=-3.
16 343
B) (%] =36;x=-2. r) 0,2% =0,00032; x =5.
3 1 2
1359.2) 10* =4/1000 ;x==. 6) 5" = ix=——.
) X=7 ) Vs X 3
8) 0,3 =4/0,0081 =0,3;x=1. 1) G) =255 ;x=-2,5.
1360. a) o,3"=m; x=-3. 6) 4 zé;x:—Z.
27 5 16
X
B) 0,7X=1000;x:—3. r) 3 =E;x:—4.
343 2 81

1361.2) 2 =4, x+1=2;x=1. 6) 5 1=0.2;3x-1=-1;x=0.

B) 0,447% =0,164/0,4 ;4 —5x =2+ %;x=0,3.
N H—sx/?zfp 3-Lioss
2 ’ 2’ o~

2x+3
1362.2) 377% =(§j x4 1=2x+3;x=-2.

0) 6% =216" ;2x—8=3x;x=-8.
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1 4x-17
B) (gj =6, 7-4x=x-3;x=2.

8x+1 1
= :1,52)‘_3;8X+1=372x;x=—,
)(3j (12) 5
1363-3)3X2_4’5'\/—:%;3X2_4=3_3;x2:1;x:il.

6) 0,50 755..005=32: 05 =057 x*~5=-5:x=0.

B) Y271 . 2x TS =%; 2B 0T )2, x =41

) 0,1% %5 0.1 =0,001; (0,)* =(0,)%;x= +4/3 .

1364. a) 2% 3 =l;3x=l;x=72
2 9 9
x x 3
6 (L] 3 = /ﬂ; 3123723
5 125 °\5 5 2
B) 5%-2% =017; 10 =10°; x = 3.

2
X X _ . X _ v =
r) 0,3%-3* =3/0,81; 0,9 =093 ;x= 3-

1365.a) 3* =3 =78 3*(1-27)=-78; 3% =3, x=1.
6) 52X =523 =48, 57 3(52 —1)=4,8; 2x-3=-1, x=1.

1 3x+7 1 3x+8 1 3x+7
B) 2-| — -7 = =4S, (—j 2-1)=49; 3x+7=-2,x=-3
7 7 7

5x-1 5x 5x-1
r) 1 + 1 :i; 1 1+l zi;Sx—I:I,x:OA.
3 3 9 3 3) 9
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2 =4[x=2
1366.2) 2> —6-2" +8=0, {X :
2X =2 1
2x X 3X:9 x=2
6)3X 6.3 —27=0; : .
3% — _3 | HE IOAXOmUT

1 2x 1 X 1 X 1 X
B) ng -5 (gj -6=0; [gj =6, (EJ =-1; x =-1, He MOAXOIUT.
2x X X X
) ! +5 ! 6=0 (1j 6 [1] 1; Henmomxomutr X =0
T —_— of — —_ = ’ —_ =-0, —_ = ; =
6 6 6 6

1367. a)2-4¥ —5.2* +2=0; 2.2 -5.2¥42=0; 2*:%:%,2*:2;
x=-1,x=1.

6)3-9*—10-3*+3=0; 3-3% -10-3* +3=0;

1068 %3’(—3 x=-1 x=1.

X X 2x X
w4 L] w15 1] —acosa Ll w15 [Ll] —aco.
16 4 4 4

[1)" -15-17 (1}" 1
- = = :Z; HE TTOAXOANT, X =1.

3X

4 8 4
1) (0.25) +1,5-(0,5) =1=0: (0.57* +1,5-(0,5)* =1=0;
(0,5)X = M; HE NOXOMUT; (0,5)X = %, x=1.

1Y 1 1\ N
1368.2) 4-| — | —17-|—=| +4=0;4-|—| -17-]—| +4=0;
16 4 4 4
(1]" 17-15 1 (J _
4 8 4

6) (0,01)* +9,9-(0,1 =1=0; (0,1* +9,9-(0,1)* =1=0
(01) -9,9-10,1 -9,9+10,1 1

; He moaxozut; (0, 1) = _x=1.
X X 2x X
w32 47 (2] Z6=0:3(2] +7.[2] —6-0;
9 3 3 3

2 10
[2]" -7-11 2V —7+11 2
—| = ; HE MOgXomuT;, | — | = =—;x=1.
3 6 3
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r5- [215) [ ) -10=0; [%j = _231;27; HE MOJIXOJUT;

— :E ;x=1.
3 -5

1369. )22 5.2 _88=0; 2.2?¥ 5.2 —88=0;
2% :%;He noxxomut; 2 :5%27=8;x:3.

2x x—=2 2x X
0) [lj —[lj -32=0; lj —4'(1 -32=0;
2 2 2 2
[ljxf—4' HE TI0XOJIHT; lx—8 ;x=-3
2 - > e e ) 2 - )

B) 5% —26.5% +5=0; 5.5 -26-5 +5=0;
13-12_1
5
x-2 2x X
L -162=0; 1) 4ofl ~162=0;
3 3 3

1" _-9-2 1Y -9+27
— 3 ; HE MOJIXOIHT; 5 = =9 ;x=-2.

5% = x=-1; 5%=5x=1.

3 2
X
1370. a) 2X=3X;(§j =1;x=0.
5 2x
6) 25":72";[0 =1, x=0.
7
B) (1/3)™ =8%; 72X =1, x = 0.

o] e

1371.a) 3* =—x—(2/3); x==1; 6) (1/2)" =4x+6; x=—1;
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B) ¥ =—x+6; x=1; r)(1/4)X=3x+l;x:0;

=—x+4;x=1;

2x X
1373.2) 3-22X + 65 -2.3% =0 ; 3@) +@j -2=0;

zx—_I_S'Heno;{xozu«n' 2"_ x=1
3 6 "3 ’ ’

2
3
2x X
6) 2-2% —3.10* -=5-5* =0; 2@} —3-@) -5=0;

2)_3-7 2\ 3+7
_ = ———, HC IOAXOHT, — = 1 X :_1
5 4 s

2x X
B) 3N 4215 27,77 =0; 3(%) _4'@) e

(3 Y 4-10 3V 4410 7
= = ; HE MOAXOOUT ; | — | = =—;x=-1.
7 6 7 6 3

102



2x X
1) 5-32% 4715 -6-25 =0; 5@} +7.@j -6=0;

[3}" -7-13 [3)" -7+13
- = ; HE IMIOAXO/IUT; g = ;x=1.

5 10 10
XY =16 {x+y=4 {x=1
1374. a) ; R .
¥ =27 |y=3 y=3

23X 97y _3p  |3x-y=5"|y=-2

) 52%7Y =125 [2x-y=3 [x=2
B ; ; .
4 =4 x-y=1|y=1
0,67 .0,6* =0,6 {y+2x =1 {x =—1
T ; ; .
10%-10Y =(0,01)"  (x+y=2 [y=3

{0,5”-0,5y =05 {3x+y=l . {x:l

s

x+2y _ _
N

0,1 -10% =10 Jy—x=1"[x=2
7= . _1
y+x= 5
0) 1/1)* ; ; :
—| .4y =2 [2y-x=1 3
2 X=-%

X+y 1
(P - L

2x+y=0 [x=-1
B) oy yoxe3 yo2
( j -5Y =125 Y

5Y.25% =625 =4
y+2x=4 3

D1\ 1 ;
—| 9y=— [2y-x=-3 2
3 27 y__g

1376. a) (\/E)K (\EY =%; 6X=é;x=—1.
6) (%)zx -(%/5)“ —243; 3 =243, x =2

5"
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«/_ 3x2-3 3.3
1377. ) [%J — 08172, (%jz 22097, 3x2 —8x—-3=0:

LS 1
3 3
% x2+4 _1_ﬁ
6) (ﬁ] =20,25"*; 8) P 24577 X7 48x+12=0;
x=6;x=-2.

5
Tx—— =
1378. 2) 4/625 5140 —§[125.5612 . 57 2 5" 2. gy op x oL

/ 1 1.1
2x—— X——m e
6) 3[0’2. 0,2 3 :3}0’04—3X+6 ;0,2 6 3 :0’2—2x+4;
1

X+—=-2x+4; x:ézli.
6 18 18

1379, a) 27371 = o+l L 33T x4y

9x —9=x>+1+2x; x> —7x+10=0;x=5;x=2.

6) 2V 2 32 413-x2 =3, 13-x2=9; x> =4; x=42.

| Jx+l
B) 3"&} =243; x—/x+1=5; x>5; x> —10x+25=x+1;

X2—11X+24=0;X=3H6HO,£[XO,HI/IT;X=8.

rers
) [O,lm) s JxADx6) =6 x> +7x-30=0

10°

X = —10 He TOAXOIUT; X = 3.
1380. 2) 3% - 7%"2 =49.4%; 21X = 4% x = 0.
6) 2¥1. 5% =250.9%; 2.125-10* =250-9%; x =0.

X 4
1381, 2) 62XT4 = 28X .33, ¢4 ox 37x _ o8, [g] =(§J x=4

X X 2
5) 354%+2 _ 5xrd 75 352.(§j _st, [é] :(éj x
7 7 7

2.

3x
1382.a) 2442 . 573x 1 =g 5. 9%+, @j 22.571=22.6,25;
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3x
@j - 5'62’25 . (0,4)% =0,0647"; 3x =3 x =1,

5x
6) 37X 1.7 =33l 3l -7‘2~33—X~72X =321 =9.49; 2x=2; x=1.
3

1383. 2) 4(6—2)(712 = (ng+ ZJHZ; 4(x/§—2)‘712 = (Z(x/g—z»ﬂz;

4= 2X*12; x =14 (B oTBeTe 3alaUHMKA OIIEUATKA).

6 o3 -8f*" = (ﬁrm; -8 =(B-vs )

1
9= 32’”1; 2x+1=2; x = 3 (B OTBeTE 3aJIaYHMKA OTEeYaTKa).

3-x
TETYIRVIE S UL [ SR 1) L W e
3 94x 3 27 1

27-3% -3.3* =3 +207-81; 3* =9.81; x =6.
6) Y16+ +188=8-2X-0,57%; 2-2"+188:8-2"—%-2";
16-2* +188-8=64-2% —2%; 2¥=4.8; x =5.

1385. a) 24325 732 L9 3273 L 32073l g
322942032 43209, 3 B2 L 0x? _3x 220
X:3L5:2 X 1

E)

4 2’
0) 5.2x2+5x+7+2x2+5x+9_2x2+5x+10 =2 2X2+5X+7(5+22 _23):2.
X2 +5x+7=1; x=-2; x=-3.
6
2
32X—8-3X—9=0; 3* =9, 3* =—1; x =2, He MOIXOMUT.
6) 125 —6*"1 +8.3* =0; 3*(4* —6-2° +8)=0; 22X —6-2* +8=0;
2% =4,2"=2;x=2,x=1.

X
1386.2) 18 —8-6* —-9-2* =0; 8( ) -9%4+9=0;8-3"-9+9=0;

X+l _ax
1387. a) L _ 11; 3 3 -2 =0;33-1)=23*=1;x=0.
342 347 (3 12)3.3%)
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6) > 3 =1 125722125 —143 =0 12¥(144-1)=143; x = 0.
12° +143  12**

B) 5X1 4:537; 5 5% _4=0; 55(5-1)=4; x=0.
+
8 8 X+2 X X
r < =— 11 —-11" -120=0; 11*(121-1)=120; x =0.
11 +120  11*F
1388.0) "1 1. 2% 22" 2 1. 2N (1—4)= 3. x=0.
2X+2_2
4x-1
6)#:2;54X*‘+3=2~54X—6;54"*1(1—25):—9;
5% 3
1
4x —1=0; x =—.
4
3X+1_1 x+1 X X
B) =2;3"7 -1=2-3"48,3"3-2)=9; x=2.
3*+4
r)#ﬁ;72"—1=3.72X“+3;72"“(7—3)=4;
75 +1
2x—1=0;x=1.
2

1389, a) 2% *2X 6 o7 x' 35,02 0y g, 28 01 =35,
2% _2-35.22=0;2.2"-7.2"~4=0;

7-9
T4
X2 42x—-8=0; x=—1-3=—-4; x=2.

6) 32x2+x :26+337x72x2 : 32(2x2+x) _26_32x2*x —27=0: 32x2+x —27.
-1-5 3

2
2xr+x=3; x=—— _E;le; 32X HX — ]~ me moaxomuT .

4
1390, 2) 5251 Z3.5(x+D(x+2) Lo 56+ _ g,

E)

1
28 ==~ He moaxou; 2"=4,2=2; x*+2x-6=2;

52)(2—1 _3. 5x2+3x+2 .50+ _ .
%-52"2 ~3.25.5%.5%" _2.56.55 _;
527 6% _ 375 5%° 3% 156750 =

D =140625 + 625000 = 875 ;

o2 _375-875

= f — HEC IMOJAXOOMT ,
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5 625, x> —3x=4; x2-3x—-4=0; x=4, x=—1.
5) 3271 g(x=D(x+3) _ 5 38(x-1) _ .

37327 g3 3T _p g8 g,

2187328 _p7.38"4x _y_ ¢,

D =729+17496 =135 ;

2_ 27-135
3XTAX — He TIOIXO/INT ;

2187-2
3x2—4x _ 162 _L R
4374 27’

x?—4x=-3; x> -4x+3=0; x=3, x=1.
3 2x 3 X
1391.2) 9F +6* =221 [ 2| 4| 2| —2=0;
2 2

3\ 3\
— | =-2—mnenomxomutr; | —| =1, x=0.
(2] (2]

4x+12 2x+6
6) 252570 £16-42X76 =20.10%**5; Gj -2 G] +16=0

D <0 = pemenuil Her .

NN “14+2y=6 [y=1
1392.21){3 ? 27.{" y .{Y

22X+Y:2X:645 X+y=6 “lx=5

Ve :\/6_":%

X—-2y-x=-2 y=1
N ly-2x+x-2y=-1" |-1-x=-1'
l _3x—2y:l Y- 2X+X—2y=— —l=X=-
3 3
2% 4+2%.y=10
1393. a)
y2+y-2":15
CIIOKHUM:
2% 422" y+y? =25
yr+y-2* =15
2 +y=45

1)2*=5-y; y2+5y—y2:15; y=3,x=1.
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2) 2 =-5-y; y2 —5y—y2 =15; y=-3, 2* = -2 — e nogxoaur
Hroro (1;3)

7 7% .y =28
6){ Y

yi—y- 7 =-12
CIIOKUM!
(7 -y)* =16
{yz—y-7x =12

7 —y=14 ‘
yz—y-7x:—12’

D 7 =4+y;y* —4y-y =-12; y=3,x=1.

2) T =—4+y; y? +4y—y>=-12; y=-3, 7* =7 — He HOAXOIHT .
HUrorox=1 y=3.

1394.2) 2* = a . Vmeer kopuu npu a > 0.

6) 8! =a +3 . ueer kopun npu a > 3.

B) 3\/ 3% =—a . Mmeer koprn mpu a < 0.

1 X
T) (Ej =a’. Umeer KopHH 1ipu a # 0.

1395.2) 48-4* +27=a+a-4*"%; 4*2(3—a)=a—27. Ilpu a = 3 pele-

Huii wer. Ilpu a # 3: 4x+2 zﬂ; a-27 <0; ae(—oo;3)u[27;+oo).
3-a 3-a
Uroro a<3,a>27.
— + —

A\

3 27
6) 9% +2a-3*"149-0 : 3% 46a-3*+9=0: %:932—9<0; al<l;
ae(-Ll).

§ 47. Ilokazamenvuvle nepasencmea

1396.2) 2 >4, x>2. 6) 28 <1/2, x <-1.
B) 2¥ <8, x<3. r)2x>%,x>—4.
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X
1397.2) 3* <81, x<4. 6)(% >i,x<3,
3 27

B) 5* >125, x> 3. r) 02X <0,04, x>2.

1398.a) 3274 <27 2x—4<3; xs%.
3x+6
0) E >—;3x+6<2;x<—i.
3 9 3
B) 572 >125; 4x+2>3; xz%.

) (017 <0,001; 5x -9 >3; x>%.
1399.a) 7277 > 7°%7%, 2x—9>3x—6; x <-3.
6) 0,5%3 >0,5% 71 4x +3<6x—1;2x24; x>2.
B) 91 <9 x 1<-2x+8; x<3.
-3x-0,5 x+1,5
r) l < l ;—3x—0,5>x+1,5;4x<—2;x<—l.
11 11 2
1400. 2) 47 51672, 5x —1>6x+4; x <-5.
1 1-3x 1 X+3
0) | — > — ; 1-3x<2x+4+6; 5x>-5; x>-1.
7 49
B) 117 <1210, _7x +1<—4x-20;3x>21; x>7.
(0,09 <0,3**7; 10x —2>x+7; x>1.

x—1
1401. a) 23“6S(%j ;3x+6£—2x+2;5x$—4;x£—i.

5
7 —-2x+3 12 3+2x 3
0) | — > 7 ; =3+ 2X > 3+ 2X ; HeT pelueHuii.

5 2x-8 9 —x+3
r) (—] <[2—5j ; 2x—8<2x—-6; xeR.

1
X—=3+1+—
1402. 2) 2\/5-2“32%;2 szz*l;x—l,sz—l;xz%.
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12x—1 1 1
6)«3/125-655-[5) Pl X<

—4—3>(+1+l

_ 1
2<77hy 3x-2,5<-1; 3x >—15; x>

1 3x+4 1
B) (’j INT<=3 7
7 7

10—x
r) 0,25-(3 >4/64 471 532 2x—22>5: x>22—7.

6
1403.2) 75 7% < GJ cx2-5x+6<0; x €(23).

6
6) (0,6)"2_X 2[%) i x2—x—-6<0; x e[-2:3].
B) 1127 <121, 2x2 +3x - 2<0; xe[—Z;%].

, 1 24
r) 0,3 10 >(3§] 0 x> —10x+24<0; x € (46) .

2 85

1404.2) V27 V275 507722 2 5277 x2_g5>_14;

2x%—17>-28; XZZ—%; xeR.

: 10)
6) 0,9% ~ <(?] s x2—4x+3>0; x<1, x>3.

B) 14 7 <196 x> +x-2<0; x e[-2:1].

3x2-13x
r) (%J >9;%x—%x2>2;3x2—13x+4<0;xe(%;4j.

1405.2) 2% +2%2<20; 2¥<4; x<2.

6) 32X 1 323 <§; 32"’3(8)<§; 2x-3<-1; x<1.

3x+4 3x+5 3x+4
B) l + l >60; l 1+l >6;—4—3x>1;x<—§.
5 5 5 5 3

r) 03%71-03%>0,7; 03%7'(1-0,3)20,7; 6x-1<0; x < % .

1406. a) 3** —4.3% +3<0; 3* 6[1;3]; xe[O;l].
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6) 52 +4-5°=52>0; 5 e (—o0;—5]U[l;+0) ; x>0
B) 0,2°% —1,2:02* +0,2>0; 0,2% € (-0;0,2) U (;4%0) ; x <0,x >1.

1 2x 1 X 1 X

Nn|—| +6=| -7<0;|=| €(-7;1); x<0.
7 7 7

1407.2) 22X 5.2 42>0; 2.2 5.2 +2>0;

2% e (—oo;%] U[2;40) ; X € (—o0;—1]U[1;+00) ;

6) 32x+1_10.3x+3<0;3.32x_1o.3"+3<0;3"6(%;3);XE(—1;1)~
2x-1 X 2x X
B) 1 +15- 1 -4<0; 4- 1 +15- 1 -4<0;
4 4 4 4
1Y 1
—| e|—-4—|; xe(l;+x).
[3) (-] xen

r 0,527143.0,5-2>0;2-05*+3-0,5-2>0;

0,5*<-2; 05*>

; X <1 (omeyaTka B OTBETE 3a71aUHUKA).

1
2

1408. 2) 3* <5%;

VR

2 >1;x>0.
3
6) 6 >2%;3%>1;

B)(2 <12%;13* >21; x20.
13

1 X
r)O,6x>3X;[§j >1; x<0.

1409. a) cm.puc. 5 <—x+6; x<1; 6) cm.puc. (%) >3x+1; x<0;
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1410.2) 19 x+2 >1; 2x-3 >0; XE(—OO;—Z)U[E;+OO),
X+2 2
+ — _ + R
2 E x
2
Tx+1 7 | |
6) 0,362 <1; 150 xe(-=-2].
-X+2 7
—o—— —>
1 2 x
7
5x-9
5x -9
B) 37 X+6 <1; X SO;XE(—6;2].
X+6 5
+ - +
-6 E X
5
9x-18

r) [QJ T 2R 0: ke () U (640)

30 -X
+ - +
-6 8 X
1411.2) 5%+3 <5; -1<0; >0; x>-3.
X+3 X+3
2x-1
5) i3x+5 >i; 2x—1_1<0;
9 9 3x+5
_ + _
6 3 %
3
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-x—-6
3x+5

<0; x<—6,x>—§.

) 1758 >17; = _1>0;
x—8

3x+4
0 (0.21) x5 <0.21; X4
—

+ - +
-6 8 X

x—4

31 x-4

X —

1>0

>0; x>8.

; 2X+12>0; X<—6,x>8.
X —

1412.2) 3 X <—; -3<-3;
27

x—4

<0; xe(0:4).

64 X
+

E e
>

o=y
5) (§] oG8l .

7x —1

X
2-x
=X 5 _
B) 8 X >L; 2-X
64 X

1
<0; xe(0;,—].
( 7]

Y

2| —e

OS¢

2-x

>0; xe€(0;2).

st
D 6 ) x §£;5X+1+
11 36 X

12-2;

+

\ 4

s

8x +1

>0; xﬁ—l,x>0.
X 8

1413. 2) 4% 3) <2053
8 2

|
oo | — 9

<2
4

A\ 4

[e=Xe
>

; X<2.

6)9"-i >0,25; 1 >l;x<2.
18 2 4
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X X
13)5X~i Zi; 2 Zi;XSZ,
15 9 \3 9

1) 1y (1)
03— | <0,0625;(~| <|=]:x>2.
12 4 4

1414.2) 8728 5512, 2x +8>3; 2x<5; x =1;x =2 ; otBeT: 2.

| 8x-23 25
0) | — >—; 8x—-23<2; x<—; x=1, x=2,x=3; orser: 3.
9 81 8

B) 2777 <16 5x—7<4; xsl—;; x=1,x=2; omer: 2.

r) 0175 >0,001; 4x—5<3; x<2, x=1; orser: 1.
1l .
1415.2) 2% -3* >36" -6 ; 65 <6 2;xs—5.
il 1
6) 3 .55 <225% .\/15; 155 >15 2;x2—5;
X x-1
1416. a) (l -4"<(E P X<2X-2;x>2;
3 9
X 2x+3
6)(3) ~3X>(ﬁ) ;X <4X+6;3x>-6; x>-2.

11 121

1417. ) 223 324 32 _ 792, 2224 7) < 37X (1+ 3);

2x
i >2;2x>2;x>1.
2 4

6) 3x+1 +3x+2 +2.3x >2.72x+1

X
3X(3+9+2)>14.72%; 3% > 72% (%j >1; x<0.

1418.2) 5571252 5 8.10% 73%+2. 8.10% ! 5 8.10% ~3*+2,
x—1>x>=3x+2; x> —4x+3<0; xe(1;3).

6) 321023 816 81,620 <8162, 2x% +2x -4 <0;
X2 +x-2<0; xe(=2;1).1419. 2) 2°7* > 2x —3; cmpuc. X <2 ;
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20 /2 4

6) 32 <2x+1;ompuc. x >1;
Y Vy=2x+1

F3 3-2x

70| 2

2 2

1420.0) XA 0 DTS wos .

3% —27 3% —27
0,2* — 0,008 0,2* —0,2°
3 <0; 5
X~ —10x +25 (x=5)
2 _ 2X 2_ X
) 2 0, <0: 52-5 2
4x% —4x +1 (2x -1)

2 2
0 X +6x+9>0; (x+3)

0) <0; x>3, x#5.

<0; 2<—x;x<-2.

>0; x>2.
2% —4 2 —4
1421. a) > 52;12"+143312“2;12"(1—144)3—143;
12 +143  12*F
12>1;x20.
6 0142 0 2 o162 x L
16* 16* 4
8 8 X X+2 X
B) S—— 11X +120 2 11772 117 (1-121) 2 -120 ;
11*+120  11**
11*<1; x<0.
r)¥<4;;—f<3;5x>5;x>l.

1422, 2) 25710 _9.2%548<0; 227 [18]; 3x -5€[03]; x e E%} .

6) 57 -5 <5X — 5 5P 5% (254 1) +5<0;
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5.5 -26-5*+5<0; 5 e{%;S} xe[—l;l].

B) 3846 _10.3%*3 19> 0; 3% <1 4x+0<0; XS—%; 33> 9.

1 3 1
X>2——; X€|—-0;—— |U| ——;+00 |.
4 4 4

r) 373X 3% 9 332 _3X(81+1)+9<0;

9.3 -82.3*4+9<0; 3* e(%ﬁj; xe(-22).

s g x>1 x>1
1423. a) ; ; ; xe(l4).
73710 c 49 |13x-10<2 [x>4

1 4x+2,5 1 3
[—] >72 |-25-4x>= [x<-2
0) ; 2

2 ; ;
10X2—1 >1000 X2 —1>3 X E(—OO,—2)U(2,+®)
X € (—0;-2).
0473 <016 [-x+3>2 [x<I1 1D
B ; ; s xe (=L
0’1X2+1 >0’01 X2+1<2 XG(—I,I)
V55505 > [52x >1 x>0
r) ; ; ; x e[0:1].
020" <125 |570<5 [x<1
1424, 2) (x - 6)(5** ~25)< 0; x € (68).
+ — +
6 8 X
6) (2x + D3> =9)>0; xe(~/2); 1)
_ + —
_1 X
2
1425.2) (2% - 8)(3" —81)< 0: xe(3:4).
+ — +
3 4 X "
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6) (3** —%7)(53_2’( —%J >0; xe[-52].

+ _ —
-5 2 X

Ny
>

1426.2) 2,572 <6,25; 2x+3<2; xg—%; x=-1.

7x-9
0) g Zi;7x—9£3;x££;x=l.
5 125 7

B) LIP3 <121; 5x—3<2; x<1; x=0.

r 0,77 >0,49; 9x+4<2; x<—§; x=-1.

x2-2x 2
1427.2) 5 <125; x? -2x-3<0; xe[-1;3].
Ortger: 5.

1 2x%-3x 1 5 1
0) | — >—;2x"-3x-2<0; xe|——;2/|.
7 49 2

Ortser: 3.
B) 27 5128, —x?+8x—7>0; x—8x+7<0; xe(1;7).
Ortger: 5.

r) (0,3)X2_X >0,09; x2-x-2<0; xe (— 1;2). Orser: 2.

2
1428.2) 2x +2— x> 2 3% "2*2. %2 _2x+2=a; 3" <-a+4 cm.puc.

a<l:x*>—2x+2<l:x=1.

2
6) 2¥ M >4x—2-x%; x> —4x+5=a;2*>2-a+3 cmpuc.

a>1; x2—4x+521; xeR.
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t t

1429. T:L_tTC+TC; 30:100:20+20; 10-210 =80; 210 =§;
510 210

L3 1=30.

10

OrtBeT: OoJee moiy4aca.
Ty - T
0 _e,T
t C
210
®U3NYECKUI CMBICIT 3TOTO Mpezea COCTOUT B TOM, UTO TeEMIIepaTypa YaifHUKa C

YBEIIMYECHUECM BPEMECHU 6y11eT BCe OoJIbIIe OITyCKaThCA 10 KOMHaTHOﬁ, HO HUKO-
raa HE OIIyCTHUTCA CTAHCT HUKE.

lim =T

t—+00

C

§48. Honamue nozapugpma

1430.a) log,8=3, 2° =8. 6) log3é=—2,3_2=é.
4 -4

B) 10g1i=4, 1 =i. r) log, 625=—4, 1 =625.

116 2) 16 < 5

2 5

1 0
1431.a) log,2=1,2' =2. 6) 1og11=0,(§j =1;
3

8) log,, 0,1=1, 0,I' =0,1. r) logs1=0, 5" =1.

5
1432.2) log, 64=3,4° =64 ) log, 442 =25, 22 =42 .
-3
B) logy,125=-3, @] =125. r) 1g1003/10 = 2,2,
102 =1003/10 .

-7
1433. a) log,2* =4, 6) log, (%j =-7.8) logg 83=-3,r) log (0,1)5 =5.
3

1434. a) log, 2L7 =-3. 6) log,,; 0,0001=4.

8) 120,0001 = —4 . r) log, 81=—4.
3
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1435. a) logﬁ 49=4.

») log | 225415 =—2%.
15

1436. a) 1og51=o.
B) log 5814/3=9.

1437. a) 3088 =3,

p) 1200813 =13

1438.2) 2371229 =8.9 =72,

2+log; 20
DAV S
6 36 9

1439, a) 13081342 -4
169

11 121

2
p) 2,21°02°7 = [3] =12

1440. a) 821°853 =9

p) 340832 = 2% —16.
1441.a) Igx =1, x=10.
B) lgx =3, x=1000.
1442. a) loggx:%, x=3.

B) loggx=—, x=2.

1
3

1443. a) log, x = —%, x=4 2

s

0) log\52x/§=5.
64

1
nNlg—=——.
Yo 3
6) 484> =23,
log, 7
1)
- =7.
”(4)
6) 7'1e74 =7.4=28.
I §
r) (\/7)4+0gﬁ05=49~% 5

6) 0,5°%0:* 1 0. 438,

0 101505 >
J10
3logg2 _ A-3 1
6) 6% =27 =—
8
r) 52z _1
9
_ 1
6) lgx=-2, x=1072=—.
) le 100
1
lgx=—4, x=——.
R 10000

6) logg g7 X :% ,x=0,32=0,09.

r) logg,5 x = % x=0,5"=0,125.

1 2 )
.6) 1 =—=,x=05"=4.
> ) logg o5 x 3
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1

4 4
logy, X = ——, x =24 =—
B) logs, 5 16

x=0,1"=1000.
1444.2) log, 4=2, x=2.
B) log,49=2,x=7.

1445.2) 2* =9, x =log, 9.

B) (lj =4, x=log, 4.
3 3

1
1446.a) log, — =-3; x =3.
a) gx27
B) lo i——4 x=2
Bl T
1
1447.a)10gx3:5,x:9.

B) 10gx7=%, x =343.

3
F) lOgO,OIX :_E,

6) log, 27=3, x=3.
r) log, 125=3, x=5.

6) 12* =7, x=log;, 7.

) (0,2)* =5, x=—1.

6) log, 1 =2, Her pewienuii.

r) log, 1 =-3, Her peruenwii.

1 1
6) log, 4=——, x=—.
) log, ) 16
r) log, 8=—— x—L
N T

1448.2) 3" =14, x =log;14—-1,6) 44 =10, x 2%10g410+%.

7 7

3—x
B) (2) =11; 3-x=log, 11; x=3-log, 11.

7

-9x 8 1
r) (x/g)g :6;8—9x=logﬁ6;x:a—alogﬁﬁ
1449. a) 227, x*+1=log,7; x =+,/log, 7—1.
6) 9% =2 0,5x% =logy 2; x = +42log, 2 .

B) 0,172 =3; x> —2=logy, 3; x = +,flog,, 3+2 .

8

1 §x2+1 1 1
r)( j =0,1;§x2+1=10g15;x=i 3(logg10-1).

1450. 2) 4*-5.2"=—6; 2%-5.2+6=0; 2*=2; x=1; 2"=3; x=log,3.
6) 16*=6-4"-5; 4%—6.4+5=0; 4*=5; x=log,5; 4*=1; x=0.

B) 9"—7-3%=—12; 3%*~7.3*+12=0; 3*=4; x= log;4; 3*=3; x=1.

r) =9-7*+14=—-49%; 7%*-9.7+14=0; 7°=7; x=1; 7=2; x=log;2.
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1451. a) 9°"'+6=189-3"2; 9.3%-21.3"+6=0; 3-3%~7-3+2=0; 3*= 1/3;
x=—1; 3"=2; x=log;2.
6) 25°"+3=100-5""; 25-5*-20-5"+3=0; D/4=25.

10+5 3 3 1
X= ==; x=logs— =logs3—1; 5*=— ; x=—1.
25 50 0B OE 5
6-4 1 5
B) 4714+5=24.2"""; 4.2%12.2%+5=0; 2X=T =5l 2*=5 ; x=log,5-1.

1 x+1 1 x—1 1 2x 1 X 1 X
— ) H3=(= )" 5 (= )7T=8(= ) H12=0; (= )'=2;
F)(4) (2) (2) (2) (2)
1
x=—1; (5 )=6; x=log, 6.
2
1452. a) 2>9; x>log,9; 6)12*<7; x<log,,7;
1
B) (5 )<4; x>log, 4; r) (0,2)*>5; —x>1; x<~1.
3

14 14
1453. 2) 3*"'<14; 3%7 ; xslog3? =log;14—1;
1
6) 577*>10; 5x—4<logs10; xsl—g logs2;

B) (% P>11; 3-x< log, 11;x>3-log, 11;

7 7
8 2
r) (\/g )9%<6; 8—9x<2logs6; X>§ ) logs6.

1454, 2) 4°-5.2>-6; 2*-5.2+6>0; 2°<2; 2*>3; x&(—00; 1]U[log,3; +o0).
6) 16°<6-4*—5; 4*—6-4*+5<0; 4*[1; 5]; x<[0; log,5];

B) 9°—7-3*<—12; 3%—7-3"+12<0; 3*(3; 4); xe(1; logs4);

r) 9-7°+14>-49%; 7%+9.7+14>0; T*(—; —7)U(-2; +0); xeR.

1455. a) 4°—2"+a=a2"; 2*~2%(1+a)+a=0; 2*=a, 2*=1, npn a<0; x=0;
mpu a>0 x=0; x=log,a;

6) 9*—(2a+1)3*+a’+a—2=0; 3*~(2a+1)3*+a’+a—2=0; 3*=a+2, 3*=a—1,
npu a < —2 — penieHuit Het, npu a€(—2; 1]: x=log;(a+2);

mpu a>1 x=log;(a+2), x=logz(a—1).

1456. a) y = logx’; x> 0, x #1; y = 2.

AY

4

p) S
1 X
2 4
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6)y = 2"8* B)y=x"%2 1) y—log,—
X

Y AY AY
2b
4 4l 1 X
2 N 2.,-e—x 2 9 0 47
‘ > ‘ > 2
20 2 4 20 2 4

§ 49. Jlocapudpmuueckan pynkuyus, ee ceoiicmea u cpagux
1457. a) logy4=2; log,8=3; log,16=4;

1 1 1
0) I —=1;1 =2; 1 =4,
) log, 2 0% 0% Te

B) l0g,32=5; log,128=7; log,2=1;

1 1 1
log, —=-3; 1 =-5; —=-7.
r) log, ] 0g —— 3 log, 128

1
1458..0) loga V2 = 10g2\/§=% :
2 31 4 13

logy—==1-—=——":log,—= :
6)0g2\/§ 2 2=0g2ﬁ LR

B) logzx/_ ; logy164/128 —4+——7

1 2
i 7.3

4 5
r) logy —— — ; log =1 —.
"2 2 20 % s 2 2
1459. a) log L:2' 6) logz V2 _3
. % 49 s 23 > s
B) logy ;0,0001=3; r) log,625=—4.

NS 1
1460. a) log; —— =—— logs5+logs125=—— +3=2,5;
a) gl 5 2 ogs>+tlogs 2

36 1 3 25 1 3
0) 1 =2-—=—; 1 —=2t==——;
) loge— 56 5 5 B) logg ﬁ > 5

1) 1080, 10 /1000 =—(log10100+log, 10 )=—2,5.
1461. ) ©)
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1462.a) 6)
AY AY
2 21
3 \ X
0 0f
2]
r)
AY
2]
7 X
0 3
2
1463.a) 0)
Y AY
2 1
0 3
-2

1464. a) log,7<log,23, Tak kak ocHOBaHue 4 > 1 u 7 <23;
0) log,,3 0,8>1og, /3 1, Tak kak ocHoBaHue 2/3 <11 0,8 <1;

1 2
B) logy /15 <log,13; r) logy/1n 7 >logy/in 3
1465. a) logz41>log;27 =3> 1; 0) log,30,1<1;
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B) log; 2,6<I; r) logﬁ 0,4<1.
7
1466. a) y=log, ¢x Bozpacraet 1pu x<(0; +oo);
0) y=logs x yosIBaer mpu xe(0; +o0);
4
B) y=log /5 X BO3pacTaer npu xe(0; +o0);

r) y=logy ¢x yobIBaeT npu x € (0; +o0).

1 1
1467. a) 1Og3X, Xe[g 5 9]7 ymaX:y(9)=2; Ymm=Y(§ ):_

1 1
6) 1°g1/2 X, X&e [ g 5 16]7 Ymax:}’(g )=33 Yminzy(16)=_4;

B) y=lgx [1; 1000]; ylnax—Y(1000)—3' ymm—y(l)—o'
81

8
F) 10g2/3 [27 16] Ymax—, Y( ) =3, Ymm—Y( )__4~

1
1468. a) a=logsx, 257; Ymax=Y(25)=2; Ymin=y(—= )=3;
a) a=logsx [125 I Ymax=yY(25)=2; y y(125)

25 16 25

16
6)y=Io max =1 s Ymin= Y\ T =_2;
) y=10gy/5x, [55° T 47 —y( ) 08ys—— 625  Ymin=Y( T

1
= 361; Yina=Y(36)=2; Yimin =3.
B)Y 0g6X[216 1 Yma=y(36)=2; y y(
343 8 343
:IO _7_ ; maX: A A :3; min: I :_1‘
ny 92/7X[343 2 Ly y(343) Ymin=Y( 2 )

1 1
1469. y=log;x; log;x=4; x=81; logzx=-2; x=§ . [5 ; 81].
1470. y=log sx; logy sx=—1; x=2; log, sx=—3; x=8. [2; 8].

1
1471. 2) logy/; x=2; x=g 6) logy/; x=—3; x=27;

13 2
B) log)/; XZE ; XZT; r) logy; x=—§ ; x=39 .
1 3
1472. a) loggx =—1; x = Z ; 0) 10g4x=z ;X =38;

B) loggx = —(1|2); x = 1|2; r) logsx=5/2; x =32.

1
1473. a) logox =3; x=28; 0) log7x=—1;x:7;
1
B) logysx =2; x=0,09; r) log16x=5 s x=4.
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1
1474. a) log,16 =2;x=4; 0) Ingg =-3;x=2;

1 1
B) logy V3 =1; x=— r) log,9=— ; x=81.
N 2
1475. a)x=1; 0)x=1;
Y Y
2 2
X X
0 3 0
) -2

1477. a) pemieHui HeT; 0) penieHui HeT;
4{5 Y \! X

_ al
0 s A

4} 8}

B) pEIICHHH HET; T') peIICHUH HET.
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X
-8 3
-4
2 X
0 3 8
1478. a) logex>2, x>36; 6) logy 1x>3, x<0,001;
1 64
B) logex<— , x<3; r) logy s x<3, x>——.
) logox<= ) 10945 125
1
1479. a) logox<—1, XS; ;0 0) I0g1/3 x<—4, x>81;
1
B) logsx>-2, XZZ—S ; r) logg,x>-3, x<125.

1480. a) 6)

1481. a) 6)

1482. a) 0)
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1483. a) 6)

V><

1484. a) y=logs(4x—1); 4x—1>0; x> 1/4;
0) |Ogl/9 (7-2x)=y; 7-2y>0; x< 7/2;

B) logy(8x+9)=y; 8x+9>0; x>—(9/8);

2
r) log3(2-3x)=y; 2-3x>0; X<§ .

1
148S5. a) log,0,1; logzg; log,0,7; log,2,6; log,3,7;

2 1
0) logo317; logg33; logg32,7; logg3 3 ; logo 3

1486. a) y=log,x, y=—x+1, x>1; 0) y =logysx,y =x—1,x € (0; 1);
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1 1
B)y=logl/7 X,y =7x,x € (0; 7); r)y = logsx, y = -3x, x>§.

Y Y
2

& \3\—@_§ -10N1 >

1487. a) y = logy(x—1), y = —=x+2, x € (1; 2);
Y

1

TS

0) y= logl/z (x+4), y=3x-2, x>0.

WX

¥4

1/
NS

1488. a) logyx>—x+1, x>1;  0) 10g3/7 x>4x—4, x(0; 1);

1 1
1489. a) log;x<4—x, x(0; 3]; 0) log/, x<x+5 s x>5 ;

Y
2
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B) logsx>6—x, x>5;
Y

P
S

X

2
lo >x+—, 0<x<—.
r) logys x>x+ =, O<x<

Y
2

2

1490. a) pu x < 1 yObIBaeT, pu X =1 Bo3pacraer.

AY
24+
i X
2 4
6) npu x <4 Bo3pacTaer, Ipu x > 4 yObIBaerT.
AY X
1 2 4&
2]
4t

B) mpu 0 < x < 2 BO3pacTaer,

IIpH X > 2 yOBIBaeT.

tY

22

-2

2 4 6

r) pu X > 0 Bo3pacTaer, npu x < 0 yObIBaer.

Y

/
Ra

-3x+3,x<1

logy3x,x >1

1491. f(x)= {

a) f(—8)=27, f(0)=3, f(9)=—2, f(—6)=21, f(3)=—1;

6) pyukuus yobiBaeT Ha X € R.

Y
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1492. a) y=logs(x’=5x+6), xX’~5x+6>0, x<2, x>3;
0) y=logy/3 (—x*-5x+14), x*+5x-14<0, xe(-7; 2);

B) y=logo(x’~13x+12), x’~13x+12>0, x<1, x>12;
r) y:10g052(—xz+8x+9), x*-8x-9<0, xe(~1; 9).

1493. a) y= log\/g x,yeR;  06) y=—22log:x, yeR;
B) y=logy; X, yeR; r) y=12logy; X, yeR.

1494. f(x)=log>x
a) f(2%)=log,2*=xlog,2=x;
6) f(4")+(8%)=log 4" +log,8"=2x+3x=5x.

§ 50. Ceoiicmea nozapugpmos

1495. a) logs2+loge3=logs6=1; 0) log,s3+ log;s5=log;515=1;
B) logrs2+ logys13=10g,626=1; r) log,4+ log,3=log;,12=1.
1496. a) log12+ loge3=logs36=2; 0) 1g25+ 1g4=1g100=2;

B) log,8+logs2=log,16=2; r) log;,4+log,36=log;,144=2.

1
1497. a) log 443+ log444= 10g14412=z :
6) 1g40+ 1g25=1g1000=3;
1
B) logy 62+ logy63= 10g2166=§ :

r) 1g2+ 1g500=1g1000=3.
1498. a) log; )3 q 4+ logyg 2=logg 8=—1;

1 1 1

0) logg— + logg — = logg —=—1;
) logs 4 Tlogso =logs g

B) logy;; 4t logy, 36 =log 144 =-2;

1 1
r) 10g125 + 10&25 =log;,1/144 =-2;

7 1

1499. a) log;7- log; 9 =1o0g;9=2; 6) log,15— log,30=log, 2 =1;
B) logy/, 28— log,/; 7=logy/; 4==2; 1) logy 40— log, ,8= logy,5=-1.
1500. a) log 5 6-log 5243 =log ;5 V3 =1;

6) log 3 7+/2 ~log 5 14=log ;5 %=—1;
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32
1 32-1 243=] — =5
B) logy/; 0g/3 823 513
F) 10g0,10,003— 10g0§10,03: 10g0,10,1:1 .

1501. a) logﬁ 2=2; 0) 10g3«/§ 18=2.
1502. a) log ! 5/2; 6)1 ! 512
.a —==5/2; og——F— =
a4 100510
1 1y a4 —lg3 1
1503. a) (31g2— 1g24): (1g3+ 1g27)=1g—: 1g81=Ig3 :1g3" = ——=——.
3 4]g3 4

0) (logz2+3 log;0,25) : (logz28— logy7)=

1 logs 27 5
=log;(2-—):logz4 = =——.
S ’ log; 2 2

1504. a) /5 (log;36— logsd+ 5998 Y0385~ |5 (248 0385~ |5 \[5 —s;

2

09511=(1+4)210g511 _2
11

2 21
6) - (logiz3+ logid+ 710974 112=22.

1505. a) V810996 — 7199:9 _3/36_9 —3/27 =3;
6) 3369965 51059 —4/25_9 -

2 2 2

3= 32 3%
1506. a) logsdv 39 ; logsd logs3 3 ;4v3 333 3 >324=logid< 9 ;
0) logp s3vsin3; 3M0,55m <3=logy 53<sin3;
B) logy5v /7 ; logy5> log,d=2; Y7 <8 =2= log,5>3/7 ;
r) 1g0,2vc0s0,2; 1g2—1vcos0,2; 1g2—-1<0, a cos(0,2)>0= 1g0,2<c0s0,2.
1507. a) logz2=c; log;8 = 3log;2 =3c;
6) logy s3=a; log, s81=4log 53 = 4a.
1508. a) logs2=a; logs10 = logs5-2 =1+logs2 =1 + a;
0) log46=m; log,24=1+ log,4=1+m.
1509. a) logsd2=b; logsd2=1+ logs7=b; logs7=b—1;
6) log;35=n; log;35=log;5+1=n; log;5=n—1.

,T. K. |sinx|£1s0,5Sin3

1
1510. 10g1/3 7=d; logl/3 4—9=_2 10g1/3 7=-2d.

1511. a) logyx= log,72-10g,9; log,x= log,8; x=8;

0) logsx = log,2 \/5 +logy8 x/g; log,x=1og416 x/ﬁ ; Xx=64;
1

1
B) log;x= log;14— 1og,98; log;x= log77 ; x:7 ;
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1 1 1 1
lgx=1g—+1 slgx=lg—— ;x=—"—.
Dl ley e ys T e 000 X T000
1512. a) log); x=log;/; 19-log;/; 38+ logy/; 3;

lo x=1lo ﬂZlo E'x=i
g1/2 g1/2 38 81/2 SRR

0) logg ,x=10g) 293+ logg 4 — log,31; logy ,x= logy»12; x=12;

s

5
B) logﬁ x=2 logﬁ4— logﬁ 2+ logﬁ 5; logﬁ=logﬁ(16~5 ); x=40;

7 1 1
r) logy3 x=logy3 o +logy; 21-2logy3 7; logys x=logy; (7); x==-
392

1513. a) 1gx=21g7-3 1g3+ 1g8; lgx= lg(—) x—2—7

1
0) lgx=21g3+ Ig6— 3 1g9; 1gx=1g(3-6); x=18;

1 2 1 /
lgx=— 1g3+ = 1g5— — lg4; lgx=1 ;
B)gng 3 189-3 le% gng— \/_

r) lgx :—% g5+ lg\/ngZ 1g25; 1gx= lg\/g ; x:\/g.

a

a
1514. a) log) 3x= logy 3a—2 log 3b; logg 3x=log 3 b—2 ; x=b—2;
4 o
0) log, 3x=4log; 30-3 log, 3b; log; 3x= logy 3 b_3 5 X:b_3 5
6 b6
B) 10g1/2 x=6 10g1/2 b— 10g1/2 c; logl/z X= logl/z T ; X:T ;

1 1
r) log, 5x=-2 log, ;a5 log, 3b; log, 3x=logy s —— ; x=—— .
a’b’ a’b’

¢ a’c

1515. a) log,x=2 log,a— logyb+ log,c; log,x= logZT ; XZT .
452 b*a2
0) logy/; x=4log,/3 b+2 logy/; a-logy3 ¢; logy; x=logy/3 — X

ac ac
B) logsx=logsc—2 logsb+ logsa; logsx= 10g5b—2; x=b—2 .

a
r) logy7 x=3 logy/; a—4logy/7 ¢+ logy/; b; logy; x=logy/7 o X:C—4.
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1516. a) logy4 - log;27=2-3=6; 0) logs125:log,16=3:2=3/2;
3
B) logp 50,25-10g(30,09=2 - 2=4; T) 1g1000:1g100=5 .

1
1517. a) logl/z 4-log39: log4z =-2.2/(-1)=4;

1 3
0) 1 3431 V49 1 5=3(——)=——:
) log 3 0gy/7 ogs V5 =3+( 5 ) 2
B) log;81:10g 52-logs125=4: (-1)-3=—12;

11
r) log 5 5+/5 -logo3 /0.3 1g104/0,1 i

B 1 10
1518. a) log,/, 16-logs —— : 31°832 =(—4).(= —2):2=—;
) logy; 16-ogs - (45212
2 1 8
6) log,/3 9-log, ~— : 71872 =(=2).(= —3) : 2= ;
) logy; 9-log, g ( )(3 ) 3

2
B) logs27: |Ogl/2 4-log; Y49 =3: (-2)- 3 =1;

1 1 4 1 4
r) logg —— logy; —— -1g104/01 =—| = | (-2) - —=—.
) g66m g0,30’09 g (3j (-2) 2 3
1519. a) 22119225 —4.5=20; @) 58516~ _16.
2 5 2
B) 3110838 —3.8-94; ) gloes32_ 2
64
- 1 210g]/27
1520. a) 2319224 =64, 6) (EJ =49;
B) 570853 g, r) (0,3)°%3% =216,
logy/313 log;/3169
1521. a) 8l°823 = p3loea3 =7 6) [1) =[1J =169;
9 3
logy/» 5 4logy/n S
B) 510853 _ 52logs3 _g. o i] 1/2 _ l 1/2 = 54 =
’ 16 2
625.
lo 9 2
1522. ) log725:210g75:2; 6 g1/2 _Z.
log;5  log;5 logl/2 27 3
log 332
B) log, 36 =2; r %803 :E.
log, 6 logg;64 6
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1523. a) log,4+log;8v1og,(4+8); log;32>log;12;

6) logy s12-logg s2vlogg s12-2; log, 56> log, 510;

B) logy 3 16+ logy/3 4vlog)); (16+4); logy; 64<logy 3 20;
15

r) log\/g 15— log\/g 4v log\/g (15-4); log\/g T<log\/§ 11.

1524. y=ab*; log.,y=log.(ab%)=log.a+6log.b.
ab? ab?
1525. x= T ; log.x=log, T = log,a+2log,b—log,c.

2.3 2.3
a a’c 1
1526. x=———; log,x= log, ——— =2log,a+3log,c—— log,b.
Vb Jb 2

1527. a) log,16a’b’=4+2log,a+3log,b;
7
0) log,(1/8a( x/E )7)=—3+log2a+5 log,b;

3
B) log248a\/gb4=4 + log23+5 log,a+4 log,b;

b3
r) log, ——= =3 log,b—2-5 log,a.
4a

4

1528. a) log; lzbsf =3+4 logsa—4 logsb;
625(~/ab)’ 3 1
") 4+ = + —— :

6) logs NG 4 2logsa 3logsb 2logsc,
25453’

B) logs e =2,5+6 logsat7logsb—3 logsc;

6 6/5

-3
a b 6
1) logs( [W] )=logs aT =g logsb—18 logsa.

1529. a) logyx=log,2+ log,7; log,x=log,14; x=14;

0) logy/3 x—logy/3 7=logy3 4; log)/3 x=log/3 28; x=28;
B) logox= l0gy5+ logy6; logox= 10gy30; x=30;

r) logy/4 x—logyy, 9=logy;, 5; logy 4 x=logy 4 45; x=45.

1530. a) logg12+ logex= logs24; logex= logs2; x=2;
6) logy 53+ logg sx=logy 512; logy sx= log s4; x=4;
B) logs13+ logsx=logs39; logsx= logs3; x=3;

1 1
1) logy/3 8+ logy/3 x=logy; 4; logys x=logy3 =5 x=—.
1531. a) logy3x= log,4+ log,6; log,3x= log,24; x=8;
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X X
0) logﬁ 5=logﬁ 6+ logﬁ 2; logﬁ EZIOg«E 12; x=24;

B) log,5x=1og,35— log,7; log,5x=log,5; x=1;

X X 5 15
T) logﬁ(g)Zlog\E 15—logﬁ6; logﬁ §=logﬁ 7 ; x=7.
1532.2) 1g(9-109)=1g9+2;  6) 1g(9-107)=1g9-3;
B) 1g(9-10%)=1g9+4; r) 1g(9-107)=1g9-5.
1533. a) 1g(1g50) = 1g(1+1g5)=1g(1,7);
6) 1g(1g(0,005))=1g(1g5-3), T. x. 1g5-3<0, T0 3TO0 He ynoBnerBopsieT OJI3;
B) 1g(1g5000)=1g(3+1g5)~1g(3,7);
r) 1g(1g(0,00005)), T. k. 120,00005<0, TO 3TO HE ymoBnerBopsier OJI3.

. T b LT m ﬁ

1534. a) logﬁ sm§ + logﬁ 2cos §= logﬁ (2sin g cos§ )= logﬁ 7 =
=1-2=-1;

T i T b
0) lo cos —+sin— )+ 1o c0s — —sin— )=
) logy/s ( 5 6 )+logy, ( 5 5 )
b i i
=lo cos’ ——sin* = )=1lo cos —=log,1/2=1;
g1/2 ( 5 o )=logy, 3 ~login
i b i
B) lo 2sin— +1lo cos—=1lo sin—=1;
) logy) 15 Hlogyz cos o =logyp sin-

) LI SN LR N
T) ogﬁ/z(cosﬁ—s1nﬁ) ogﬁ/z(cosa sma)f

=1 2 .2 T 1 E—l
=1og 3/, €08 E—sm o) ogﬁ/zcos 6_ .
1535. a) logs2tg % — logs(1-tg’ % )= logstg % =0;

T i
0) logﬁ th+logﬁ cth=logﬁ 1=0;

b T b 1
B) log;/3 2tg ral logy/3 (1-tg° I3 )"'=logy; tg 375

b 5 b T
T) logl/z tg 74— logl/z tg 1 = logl/z tg7 + logl/z ctg7= logl/z 1=0.

1536. a) 361/2 loge 18 _ 6Iog6 18 ~18; 6) 64_1/4Iog8 25 _ 8logg 5 =5,
B) 1211/2 log,, 35 _ 1 1'0911 35 =35; 1) 251/4Iog5 9 :5|095 3 -3

1]1+l/210gl/214 1 (ljlogl/zm
4

1537. a) (f -
4 2

_7.
2,
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1
6) 25\V2loss11 s, BT

11°

1+1/21ogy/318 1 logy/318 loa L 7
s [L Ll =2 r) 49/2leerld 49 7 Ta_ L
9 9 \3 2

llog3 64 —2log;2

1538. ) 2 =310g32—210g32:1‘

s

log;2 log; 2
logg12+2loge2 _ logs 438 -1

6)
logg 48

%logé 27+ 4logg 2

B ’ . = =L
log 510 —log 5 Jio+ loggs4 loggs 410
10g0,3 16 _ 410g0’3 2 -4

r
10g0’3 15— 10g0’3 30 —10g0,3 2

1539. a) logsdv 412 : 4 32 ;
) 6
32 312235 45036, 10245729; Togyd> 42 ;

5
0) log{o’v%ﬁ 3 3v 2%/7; 2%/7>22’5=22 ;32023 9<32; log23<%/7.
1540. a) log,8—-log,2=2; log,4=2; X =4;x=2;
0) log,2+ log,8=4; log,2(3+1)=4; log,2=1; x=2;
B) log, 3+ 10g,9=3; log,3(1+2)=3; log,3=1; x=3;
T) logxx/g + log,(25 J5 )=3; logx\/g + log, \/g +4 logxx/g =3,
log, /5 =1/2; x=5.
1541. log;2=a; log;5=b;
a) log;10=log;2+ log;5=atb; 0) log320=2 log;2+ log;5=2a+b;
B) log3;50=2 log;5+ logz2=a+2b;
r) l0g;200= logz2+ log;2+2 log;5+ logz2=3a+2b.
1542. logs3=m; logs2=n;

a) logs6=logs3+ logs2=m-+n; 0) logs18=2 logs3+
logs2=2m-+n;
B) logs24= logs3+3 logs2=m+3n; r) logs72=2logs3+3 logs2=2m+3n.

1543. log,/, 7=c; logy/, 3=a;
a) logyj; 21=logy; 3+ logy, 7=atc;

1
6) logy), o logy/, 7-log)); 3+1=1-a—c;
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B) logy/; 147=2log)/; 7+ logy, 3=2c+a;

49 1 1
r) logy/ f=2 logy/, 7—5 logy/, 3=20—E a.

1544.a) 6)
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Ay X
2 2 4
-2

0 2 x

2 4

§ 51. Jlozapugpmuueckue ypasnenusn
1
1547. a) logyx=3; x=8; 0) logyx=-2 XZZ ;
1 1 2

B) lo x=—;x=\/5; r) logoyx=——; x=——.

) logy 2 ) log, 2 2
1548. a) logsx=2; x=25; 0) 10g1/3 x=—1; x=3;

1 1 log;2

B) log,x=4; x=——; r) lo x=—;x=§/7.73.

) logo 625 ) logs 3 logs 2

3x-6>0 [x>2
1549. a) log,(3x—6)=log,(2x-3); OA3: ; =>Xx>2
2x-3>0 |x>15

3x—6=2x-3; x=3;
0) loge(14—4x)= loge(2x+2); 14—4x=2x+2; 6x=12; x=2;

) log, . (Tx9)- 1 o 14-4x-6>0 [x<3,5 C135)
B) lo x-9)= lo X; : 5 =Xxe(-L5,

Bis Eye 2x+2>0 x> -1

7x-9=x; x=3/2;
7x—-9>0

1) log (12x+8)= logg»(11x+7); O113: { 0 =x>9/7 ; 12x+8=11x+7;
X >

x=—1, He mpoxoaut o O/13.

2
1550. a) 10g3(X2+6):log35X. O/3: XT+6>0 = x> 0; x*-5x+6=0; x=3, x=2;
5x>0
200
6) logy; (7x*~200)= log;/, 50x; OM13: x>‘/7 ;
) D 2 25—
7x°=50x-200=0; 7 =625+1400=45"; x= He nmoaxoaut, x=10;
‘x‘ +46>0
B) lg(x*—6)=Ig(8+5x); OJI3: OJ13: 8 = x >+/6 ; x*~5x—14=0;
X>——
5
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X=—2 He MOAXOJHUT; X=7.

|x|> NR)
r) lg(x*-8)=lg(2-9x); O/13: 2 X<—\/§ ; X*9x—10=0; x=1 He MOXXOMHUT,
X< —
x=-—10.
) 5 x<-2-26
1551. a) logy ;(x+4x-20)=0; OA3:x" +4x —20>0;
X>-2+ 2\/5
X*+H4x=20=1; x*+4x-21=0; x=—7, x=3;
<5-415
6) logy3 (x’~10x+10)=0; OJI3: x2-10x+10=0; | Jis 5 X>—10x+10=1;
X>5+ x/E

X2—10X+9:0; x=9, x=1;

B) log;(x’~12x+36)=0; OJI3: x> —12x +36 > 0; Vx # 6 ; x’—12x+36=1;
x*=12x+35=0; x=7, x=5;

1) log »(x>~8x+16)=0; OJ13: x> —8x +16> 0; Vx # 4 ; x’~8x+16=1;
x*—8x+15=0; x=3, x=5.

1552. a) logy(x*—11x+27)=2;

- 11-24/3
Ol13: x2 —11x+27=0; 2 s x—11x+27=9; x*—11x+18=0; x=9, x=2;
114243
X >
2
- —1—2\/5
6) log;; (X*+x=5)=—1; OJ13: x> +x—5>0; s X>H+x=5=T7,
/ 12l
X >
2
X+x—12=0;x=—4,x=3;
2 2 X>5
B) logr(x™-3x—-10)=3; OA3:x" +3x—-1>0; ; X —3x-10=8;
X <—
x*=3x—18=0; x =6, x =—3;
<3 —2JB
1) log;; (x*+3x-1)=—2; OJ13: x> +3x—1>0;
/ 3+/13
X > 2

x*+3x—1=9; x*+3x-10=0; x=—5, x=2.
1553. a) log,(x*+7x—5)=log,(4x—1);
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—7—-69
X< ——
7T+/69

2

2 _ _

O13: XX 5>0; 7469 D> X>—— X+ 7x—=5=4x—1;
4x-1>0 X > 5 2

x>1/4

X2+3X—4=O;X=—4HCH0,HXO£[I/IT,X= 1;

2 (v
6) logos(—x*+5x+7)=logy 5(10x-7); 0)_‘[3:{ X 45x+7>0; { X :

;x> —
10x-7>0 x>7/10 10
—x*+5x+7=10x-7; X*+5x—14=0; Xx=—7 He MOAXOINUT, X=2;
B) log,(x™+x—1)=log,(—x+7);

-1-5
Cix-10 | X7 2 NG NG
—1-5) (-1++55
Ooa3: ; _ =X €| —wn; U AN
x<_1_\/g x> L3 ( 2 ] [ 2 ]
2 2
x<7
x2+2x—8=0; x=—4, x=2;
) x<-1
r) logg y(—x*+4x+5)=logy ,(—x—31); OJI3: {X —4x=3<0 1y o5 ka3l
x <-31
x <-31

xX}-5x-36= 0; x =—4, X =9 HU OMH HE MOAXO/INUT.

1554. a) logg x—4logyx+3=0; OJ13: x > 0; log,x=3; x=8; log,x=1; x=2;
1
0) logﬁ x—logx—2=0; O13: x > 0; logyx=2; x=16; log,x=—1; X:Z ;
B) log12/2 x+3 10g1/2 x+2=0; O13: x > 0; logl/z x=-2; x=4; logl/z x=—1; x=2;

1
T) log%’z x+logg,x—6=0; O/13: x > 0; logg ,x=-3; x=125; log,x=2; x=—.

25
> -5-3 1

1555. a) 2 logs x+5logsx+2=0; O/13: x > 0; logsx= =-2; XZE R
logsx=——; x=£ ;

gS 2 s 5 s

5 7- 1
0) 3 logy x—7logsx+2=0; O[13: x > 0; logsx= =§ ; x=\/z ; logyx=2; x=16;
- 1 10

B) 2 logﬁﬁ x—7logg 3x—4=0; OJ13: x > 0; logy 3x= =9 =—5 ) X= ? ;
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log sx=4; x=0,0081;

r) 3 logi, +510g,/, x-2=0; OJI3: x > 0; log;/, x= 7 =2; x=4;

1 1
1 =—; =3—.
ogl/zx 3 X )

1556. a) logyx=log,3+ log,5; O3: x > 0; logyx=log,15; x=15;
6) log;4= log;x— log;9; O13: x > 0; log;x= log;36; x=36;
9

9
B) logy3 4+ logy; x=logy3 18; OLI3: x > 0; logy/3 x=logy 3 £y ; X:E

1) log 49— logy 4x=10g( 43; O[3: x > 0; logy 4x= logy 43; x=3.
1557. a) 2loggx= logg2,5+ logg10; O/13: x > 0; x’=25; Xx=5; X=—5 He IIOJXO/IUT;

1 1
0) 3log25 - 10g2§: logox; O13: x > 0; log,x= logy4; x=4;

B) 3 logy/; x=logy/7 9+ log /7 3; OZ13: x > 0; logy 7 x'= logy/7 27; x=3;
r) 4log 1x= log 12+ log, ;8; OA3: x > 0; x*=16; x=2, x=—2 He 0AXOIHT.

x>2
1558. a) logz(x—2)+ logz(x+2)=log;(2x—1); O/13: <x > -2 x>2;
x>1/2
log;(x2—4)= logz(2x—1); x?=2x-3=0; x=3, x=—1 HE NOAXOLNT;
x>—4
6) log;(x+4)+ log;(x-7)=log;(7—x); O113: <x >7 xe. Her perueuuii;
x <7
B) logo (x+3)+ logy ¢(x—3)= 10g ¢(2x—1); logy ¢(x’—9)= logy ¢(2x—1); x’~2x—-8=0;
X >-3
OI3: yx>3 x>3; x=4, X=2 HE NOAXO/MNT,
x>1/2
r) logg 4(x+2)+ logo 4(x+3)= logy 4(1-x);
X>-2
O13: 1x>-3 xe(=2; 1); logy4(x*+5x+6)= log4(1-X); X*+6x+5=0; x=—5 He
x <1

MOJXOJNT, X=—1.
1
1559. a) logy3(2x—1)—logy;x=0; OJ13: X>E ; 2x—1=x; x=1;

6) logg s(4x—1)-logy s(7x-3)=1;

x>3/7 3 1
J13: x>— ; 4x—1=— (7x-3); x=—1 — He MOAXOIUT => HET PELICHUS.
x>1/4 7 2
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s

x2-5x+8 >0 {vx ,
x>0

B) log3y4(X2—5x+8)—10g3,4x:0; O/13: { ;
x>0
x2—6x+8:O; x=4, x=2;
8
T) 10g1/2 (x+9)— 10g1/2 (8-3x)=2; O13: xe(-9; E ); 4(x+9)=8-3x;

Tx=-28; x=—4.
1560. a) f(x)=logs(5x-2); f(3x—1)=logs(15x-7); logz(5x—2)=log;(15x-7);

x>2/5 7 1
O/13: X>—; 5x-2=15x-7; 10x=5; x=—;
x>7/15 15 2

X
0) f(x)=log,(8x—1); f( 5 +5)=log,(4x+39); log,(8x—1)=log,(4x+39);

x>1/8
O/13: ;x> 1/8;8x — 1 =4x + 39; 4x =40; x = 10;
x >—(39/4)
2 — — =
1561. a) {130g2(x ;3)( 2)~logyy =1 5 y=3x-2; logy(x*+3x—2)=log,(6x—4);
X—y=

-3-4/17
x<#
2
X“+3x-2>0 2
O/13: ; 344175 X
{x>2/3 x>¥ 3

x>2/3
x2—3x+2=0; x=2, y=4; x=1, y=1;

2x+y=7 y=7-2x
logy(x* +4x—3)—logsy=1" |x?+4x-3=21-6x

x<-2-+7
X2 +4x-3>0 7,
O/13: 39 x> =2 +4/75 X< 5 xH10x-24=0;
x—-2x>0 2
x>7/2

x=—12, y=31; x=2, y=3.

1562. a) 7 logg (2x)—20logs(2x)—3=0; OO3: x>0
10-11 1 1 1 12
logs2x=———=-—; 2x=—=; x=——; logs2x=3; x=——.
g5 7 7 z/g 21/5 25 )

<—1’

6) logi, (X +x)+ logy (X +x)=0; OZI3:x” +x > 0; x(x +1) > 0; {X 0
X >

—-1£v5
log; /2 (xX*+x)=0; x*+x—1=0; X:T =0; logl/z (P+x)=—1; x+x=2;
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x2+x—2:0; x=-2, x=1;

B) log(2)’3 (x+1)-4logy ;(x+1)+3=0; OA3: x > —1;

logo 3(x+1)=3; x+1=0,027; x=—0,973; logy 5(x+1)=1; x+1=0,3; x=—0,7;
2

x“+1

1
r) logg(x+;)=l; ON3:x+1/x>0; > 0;

X

1 1
logy(x+ — )=1; x*~2x+1=0; x=1; logy(x+ — )=—1; 2x’*~x+2=0. Pewmenmuii mer.
X X

9
1563. a) 1g2x—1gx+1=|—; O/13: x > 0; lg’x—Igx+1+ Ig*x—lg’x+lgx—9=0;

g10x
1g*x=8; 1gx=2; x=100;
0) log§ x +3logyx+9= _ 37 ;
logs(x/27)

logg x+3 logg x+9 log% -3 log§ x—9logyx—-27=37; log% x=04; log;x=4; x=81;

B) lg’x—2 lgx+4= o ;OJ13: x> 0; x 1/100;
12100x
2 1gx—4 1gx+8+ 1g°x—2 1g’x+4 1gx=9; 1g’x=1; Igx=1; x=10;
1) Togd x+7logax+49=— 218 . OJI3: x> 0; x # 128;
log,(x/128)

log3 x+7 log3 x+49log,x—7log,x—49log,x~343=—218;

log% x=125; log,x=5; x=32.

1564. a) xlogsx =81; O/13: x > 0; mposorapupmMupyeM 1o OCHOBAHHIO 3:
logg x=4; logzx=%2; x=9; x=1/9;

6 X B05% <1163 O/13: x > 0; mponorapupmupyem 1o ocHoBaumko 1/2:
loglz/z x=4; log,,x =+ 2; x=1/4; x=4,;

B) x'°22% =16; OJI3: x > 0; IpoNIOrapUPMUPYEM [0 OCHOBAHUIO 2:
log% x=4; logrx =+ 2; x=4; x=1/4;

1
r) Xlogl/ o ; O[13: x > 0; mponorapupMupyeM 110 OCHOBAHUIO E :

81

1
10g12/3 x=4; log|3x = £ 2; x=9; x=§ .

1
1565. a) x'*1°83X =9: O113: x > 0; log% x+log;x—2=0; log;x=—2; XZE ;

logsx=1; x=3;
6) x *%05%7220,125; OJ13: x > 0; log} 5 x—2logy sx—3=0; log sx =3; x=0,125;
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logy sx =—1; x=2;
1 1
p) x>oTlomx ZE ; OJ13: x > 0; log3 x+5logyx=—4; logyx=—1; x= ;

1
logyx=—4; x=—

16

- 1
r) x 83X =27; 013: x> 0; log12/3 x—4log/3 x+3=0; logy; x=3; x=——;

27

1
Io x=1; x=—.
81/3 3

x_3 x=3)(x+5>0

=2; OJ13: — ;

X+5 A3 x-3 >0 {
x+5

2logy|x—3|=2; [x—3|=2; x=1 He MOIXOIUT; X=5;

x+3)(x+5)>0 {

X <=5
1566. a) log,(x—3)(x+5)+ log, ;

x>3

X+3 X <=5

X+5

6) logs(x+3)(x+5)+ logs( )=4; O13:yx+3 ;

>0 x>-3

xX+5
logs[x+3[=2; [x+3|=9; x=6, x=—12.

1
1567. a) 1g100x- lgx=—1; OJ13: x > 0; lg*x+2 lgx+1=0; lgx=—1; X:E ;
1
6) 1g210x+ 1g10x=6-3 Ig— ; Ig’x+2 lgx+1+ Igx+1-6-3 1gx=0;
X

1
lg’x=4; 1gx=+2; x=100; x=——

100
1568. a) 2 lgx*— 1g%(—x)=4; OJ13: x<0; 1g*(—x)—4 Ig(-x)+4=0; lg(—x)=2; x=—100;
0) lg2x3+ 1gX2=40; 0/13: x>0; 9 lgzx+2 1gx—40=0; 1gx= —1-19 =—2—90;
18
X:W ; lgx:? =2; x=100.

1569. a) logs(6-5%)=1-x; OJI3: 5°<6; 6-5"=5'"; 5%-6.5"+5=0;
5%=5; x=1; 5*=1; x=0;

6) logy(4-3"'=1)=2x—1; OJ13: 3*'>1/4; 4.3 -1=32"",
3%-4.3%43=0; 3'=3; x=1; 3*=1; x=0.

1570. a) loge(3*+2x—20)=x—xloge3; O/13: 3*+2x-20>0;
3442x-20=9XX10293 . 3x 9% 20=9%.37%; 2x-20=0; x=10;

g% x-1 —4-21gx?
2 2
6) 0,4'2 1 =6, 2572712x" . O113; x>0; (%) =G) :

1g°x—1=4+4 1gx; 1g’x—4 1gx—5=0; 1gx=5; x=10000; lgx=—1, x=1/10.
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1571.

2 1
a) 6°°86% +x°86X =12 OJ13: x > 0; x'°86* =6; log? x=1; x=6; =

2
6) 10'€° X +9x12% =1000; OJ13: x > 0; x'¥=100; Ig?x=2; lgx=+ /2 ; x=10%V2 .

loge(x +v) =1 x+y>0 x=5_
1572.3){ gs(x+) ;OM3:4x>0 Yo
logg x +loggy =1 y>0 logg(Sy —y*) =1
-
-3
y2-5y+6=0; | 77
y=3
{x=2
x+2y>0
lo x +2y) =lo, 3x + 3x+y>0
go,s(2 y) =logg s( y);0ﬂ33 PS y 3{x>0
log;(x” —y) =logy x x"-y>0 " [y>0
x>0
y=2x 2_3x=0; x=0, y=0 3,y=6
, X —3X=V; X=U, y=U HC IOAXOJHUT, X=I, =0,
log; (x* - 2x) = log; x Y Axol y
_y)= X>7Y (=
5) {logg(x y)=1/2 . OMB3:4x >0 ;{X 3+y :
loggs x —loggsy=1/3 y>0 loggs(3+y) =loggs 4y
x=3+y .. 4.
{3:3}] y=1; x=4;
logy/3(3x — y) = logy/3 (x +4) 3x-y>0
r | ) | , > 03:ix>-4 ;
089 (X" +x—y)=loggx X rx—y>0

y=2x-4 A 4
;x=4y=4.
x> —x+4=x> Y
XY _ — —4-
1573.3) 2727 =16 ; I[ :{X>0; {X+y 4’ X 2y :
logzx +logyy =1 y>0" |xy=3 4y—-y*=3

1

Lox 1oy 1
913 Q=5 ;OII3:{

x>0 {2x—y:3
log,2x —log, y =2

y>0’ log22X=log24y;
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y=2x-3 I
{10g22x:10g2(8x_12),6x 12; x=2, y=1;

{9x.3y_81 {y:4—2x
B .

; 5 ; X7 =2x+1=0; x=1, y=2;
logyx+logyy=1" [4x-2x" +1=0

N {(1/2)x(ﬁ)y —logy3 {—x+(y/2) -1 {y =2+2x
log,y—log,x=1 ~ |log;y=log,4x  |-2+2x=4x"
x=—1, peleHuii HeT.
log, (x —y)—log,3=2-log,(x+y)
logy, (x—y)=-2
x=4+y
{2—10g2 3=2-log,(2y+4)’
log,(2y+4)=log,3; y=—(1/2), x=3(1/2);
log;(x +2y)—2log; 4 =1-log;(x —2y)
{10g1/4 (x-2y)=-1 ’

{x:4+y

E

1574. a) {

; logs(4+4y)=log;12; y=2, x=8.
10g3(4+4y):1+210g34—10g34’Og3( y)-logal2iy=2.x

5

2logy y+3° %5 =7 {10& y=2,y=9

1575. a) 5 2
3log, y-3* " =3 443757 =7

x2+5x—5=1; x2+5x—6=0; x=—0; x=1;

2log, x + 2’4 g (log;x=3,x=8
6) VRS INE SV ; y'+dy=5=0; y=-5; y=1.
3log, x+2¥V ™ =11 (2 =2
§ 52. Jlocapugpmuueckue nepasencmea
1
1576. a) logyx>4; x>16; 0) logrx<-3; XS§ , x>0;
1 1 3
B) logrx<—; xe€(0; ﬁ); r) logyx>——; x>£.
2 2 2
1577. a) log;sx < 2; x > 1/9; 0) log;,x=>-3; x€(0; 8);
1 1
B) log),x<3; X>E; r) logo,lx>—5 ; xe(0; \/ﬁ ).

1578. a) logs(3x+1)<2; (3x+1)e(0; 25); xe(—%; 8);
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0) logmg >-2; % €(0; 4); xe(0; 12);

X X 1 5
B) 10%1/4g>1; 3 €(0; Z); xe(0; Z);

3

r) 10g\5 (2x-3)<4; (2x-3)€(0; 9); XE(E ; 6).

4 4
1579. a) logsx>logs(3x—4); OA3: x>§ ; 2x<4; x<2; xe(g ;2);

1
0) logg ¢(2x—1)<logy ¢x; O13: X>E ;x>1;
9 9

B) |Ogl/3 (5x-9)> |0g1/3 4x; O/13: X>§ ; x<9; xe(g ;9];

4 4
r) log;(8—6x)<log;2x; O[3: x(0; 5 ); 8<8x; x=>1; xe[1; 5 ).
9 9
1580. a) logy(5x—9)<log,(3x+1); O3: x>g ; 2x<10; xe(g ;5]

1 1
0) logp 4(12x+2)= logy 4(10x+16); 2x<14; O13: X>—g ; xe(—g; 71;

B) log;3(—x)> |Ogl/3 (4-2x); O113: x<0; —x<4-2x; x€(—00; 0);
r) log, 5(6—x)< log, s(4-3x); O3: x<% ; 6—x<4-3x; 2x<-2; x<-1.

1581. a) logy(x*+6)< log,5x; OJ13: x>0; x’=5x+6<0; x&(2; 3);
6) logg,6(6x—x%)> logy ¢(—8—X); 6x—x’<—8-x; OJI3: 6x—x>0; x€(0; 6);
x*~7x—-8>0, HeT peleHHil;

X > 2\/5

x<—2\/§

B) lg(x*-8)< 1g(2-9x); x’~8<2-9x; OJ[3: x’~8>0;

X2H9x—10<0; xe[-10; -2 /2 );

) logp (x*+10x)> log /5 (x-14); X*+10x>x—14; OJI3: x>14; x*+9x+14>0;
x>14.

1582. a) log»(6—x)= log; X% 6-x<x%; OJ13: x<6; X*+x—620;

x€(—o; =3]U(2; 6);

6) logo 3(x*+22)< logy 313x; OJ13: x>0; x*+22>13x; x*~13x+22>0;

x€(0; 2)U(11; +o0);

B) log)/4(—x—6)< logy4(6—x%); —x—626—x2; OJ13: 6-x>>0; xe(—\/g ; x/g );
xz—x—1220, pelieHui Her;
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) 5 X >A/27
1) logg 5(x"—27)> log 5(6x); x"—27<6x; O[3: ;
X <—27
X2—6x-27<0; xe(~27 ; 9).

1583. a) logg(x’~7x)>1; x’~7x>8; x*~7x—8>0; x&(~00; —1)(8; +o0);
6) logy»(x*+0,5x)<1; x*+(1/2)x>(1/2); 2x*+x—120; x€(=00; —1]U[ 1/2; +o0);
B) logy(x’—6x+24)<4; 0<x’—6x+24<16; X’—6x+8<0; x(2; 4);

10x 10x 1 10x
1) logs(—x*+ —— )22; 0<—x*+ —— < — ; x&(0; — );
) logia( 9 ) 9 9 ( 9 )

9x%~10x+120; x&(—00; %]u[l; +0). Utoro: xe(0; %]u[l; % ).

1584. a) 10 g3 x>4log,x—3; OJI3: x>0;

logg x—4logyx+3>0; logyx € (—o0; 1)U(3; +o0);
x€&(-00; 2)U(8; +o0); x&(0; 2)(8; +0);

6) logjj, x+3 l0gy, x<-2; OJ13: x>0;

x €(0;4)

.U : 2; 4);
X &(2:400) toro: xe(2; 4);

loglz/2 x+3log;,x+2<0; log; ,xe(-2; —1); {
B) 1022 x+log,x<2; OJI3: x>0;

logi +logyx—2<0; loggxe[-2; 1]; xe[% ;415

T) logg’2 x+logg ,x—620; O[13: x>0; logy ,x €(—00; —=3]U[2; +o0);

125;
[x €[125;+c0) - Hroro: x&(0; 0,04]U[125; +e0).

x € (0;0,04]
logs x < -2
1585. a) 2 log2 x+5logsx+220; OJ13: x>0; 1;
logs x > ——
2
1. 5
0; — JU[—/—; +o0);
xe( > 1l s o)

1
0)2 log(zm x—7log ;x—4<0; O13: x>0; log ;x[— 7 5 4];

10
x€ (0’\/;] ; x€[0,0081; 1{? 1;

x €[0,0081;+00)
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1
B) 3 logi x—T7log,x+2<0; O13: x>0; 10g4xe(§ ;2); xe( {/Z; 16);

logy; x <2
r) 3 log; x+5 log, 5 x-2>0; OJI3: x>0; 1 37

logysX>3 | x  (9:40)

xe(0; 3 é Y(9; +o0).

1586. a) logé x*—15log,x—4<0; OJ13: x>0; 4 log,x—15 log,x—4<0;

1 [ ! 4] [4\*/T 16]
ogxe[-— ;4] xe[{/= ; 16];
4 2

0) B yueOHUKE, TO-BUANMOMY, OIleyaTKa.

loglz/3 x*~7l0g;/3 x+3<0; O]I3: x>0;

1
x € (0; =]
2 1 1
4 10g12/3 x—7 logl/3 x+3<0; logl/3 XE[Z ;10 7 ; xe[g; G 1;
X e[§;+oo)

B) log? x*+13logsx+3<0; OJI3: x<0;

41log? x*+13log;x+3<0; 1o xe(—3‘—l)' xe(i- l)-
g3 g3 s g3 s 4 b} 27’ % s

r) logjjs =31 log, s x-8<0; OJI3: x<0;

1
4log?. x>-311 -8<0; 1 ——8);
085 X 0gy5 X 0gy/5 X&( 4 )

1
0;—=
1 *<(350625 45
X € (———;+©
390625

1587. a) logzx> log;72— log;8; O13: x>0; log;x>2; x>9;

6) 3 log,/3 x<logy3 9+log, 53 3; O3: x>0; log; /3 x<-1; x>3;
1

B) logsx— logs35< 10g57 ; O3: x>0; logsx<1; xe(0; 5];

r) 4log) ¢x= logg 8+ logg ¢2; OA3: x>0; x*<16; xe(0; 2].
1588. a) 10g1/3 =tlog; /3 (4-x)>-1; O/13: x&(0; 4);
logy/3 (4x—x*)> logy; 3; 4x—x*<3; xX’~4x+3>0; xe(0; 1)(3;4);

149



6) logy(7—x)+ logox>1+ log,3; OJ3: x&(0; 7); loga(7x—x%)> log,6; x°~7x+6<0;
xe[1; 6];

B) Ig(7—x)+ lgx>1; OJ13: x€(0; 7); Ig(7x—x>)>1; x’~Tx+10<0; x&(2; 5);

r) 10g1/2 x+ 10g1/2 (10—)()2—1+10g1/2 4,5; O113: xe(0; 10);

logy/, (10x-x*)> log;, 9; x’~10x+920; x&(0; 1]U[9; 10).

1589. a) log,(6x—9)< log;(2x+3); OA3: x>3/2;
6x—-9 6Xx—9-2x-3 4x—12
. <0: <0

1 <O, 9
0g7(2x+3) 2X+3 2X+3

—+c3/\ >3

s

2 2
x€(3/2; 3); x=2;

2-X
6) logy/s (2—x)= logys (2x+4); O113: x&(-2; 2); logys (M)ZO;

2-Xx-2x—-4 -3x-2
<0; <0
2X+4 2X+4
—\ o+ F—X
:2\—2/5
3

2
—Z ) x=1;
xe([ 3 ); X

>

B) Ig(8x—16)< Ig(3x+1); OJI3: x>2; lg( 8x—16 )<0; SXZ17
3x+1 3x+1

0;

+ + X
J N

3 5
17
xe(2; —); x=3;
( 5 )
r) logg 4(7-x)= logy 4(3x+6); O113: xe(-2; 7);
T—x<3x+6; 4x>1; x>1/4; x=6.
1590. a) log»(x*—x)<1; OJ13: xe(—o0; 0)(1; +o0); x*—x<12; x*—x—12<0;
xe[-3; 4]; xe[-3; 0)U[1; 4). OTBeT: 6 pereHui.
0) logl/z (x*~10x+9)=0; OJI3: x&(—00; 1)U(9; +o0); x>~10x+9<1; x*~10x+8<0;

xe[S—\/ﬁ; 5+x/ﬁ]; xe[S—\/ﬁ ;1) U[9; 5+m); Otgert: 0 perieHuii.
B) logo(x*—8x)<1; OJI3: x&(—00; 0)(8; +00); X*—8x<9; x*—8x—9<0;
xe[—1; 9]; xe[-1; 0)U(8; 9]. OTBer: 2 pemeHusI.

7-2J6 7+246
( > );

2

r) logg 3(—x*~7x-5)<0; OJI3: x€
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—x*=7x=5>1; X>=7x+6<0; xe(1; 6); xe(

7—2~/3,7+2\/3)
2 72 '

OTBeT: 4 pemeHus.

1 2 1 2 1 2
1591. a) logs,_12<0; O/13: x>— ; x#—; 1. — —=); 221, -5 =)
) logsy IIX5X5 X6(5 5) XG(5 5)
2 . 1 2
2. X>§ ; 2<1, pemenwnii Het. Utoro: Xe(g ; 3 ).

4 4
6) logsx40,2>0; O/13: x>—§ s x#—1; 1. xe(—g ; —1); 0,2<1 — ToxIEeCTBO.
. 4
2. x>-1; 0,2>1 — pewennii vet. Utoro: xe(——; —1);

B) log, 3:5>0; O3: X<% ; x;tg; 1. xe(é; %); 5<1 — peuleHuii HeT.

1
2. x<§ ; 5>1 — toxaectBo. Mtoro: x<§ .

r) logs_0,3<0; O3: x<5; x#4; 1. xe(4; 5); 0,321 — peurcHuii HeT;

2. x<4; 0,3<1 — ToxxnectBo. Mtoro: x<4.

1592. a) log,(x*+2x+4)+ logy(x—2)< log,(x*—x*+4x-3);

logy(x*—8)< log,(x*—x*+4x-3); 0<x’—8<x’—x*+4x—3; x>2; x’—4x—5<0;
xe(-1; 5); xe(2; 5);

6) lg(x*—x*+20)> lg(x+2)+ Ig(x*—2x+4); X’—x*+202x*+8>0;

x>-2; x>+x—12<0; xe[—4; 3]; xe(-2; 3].

log,(2x +3) > log, (x—2) X >-5
1593. ; OI3: x>2; ; X>25
) {10g6(3x—1)ﬁlog6(9x+4)’ M2 6> o5 5
log,(6x —1) <log,(9x +11) 1 3x>-12
0 {log6(3—x)>log6(4x—l) FOI3 Xe(4’ ) 5x<4
x=>-4 ‘Xe(l_i)
x<4/5" 4757
2 —
1594, 2) log; x* > log; 125 10g35;OI[3:x>1; log3x>1og35;
log,(x-1)<0 x—1>1
X>5
; X>5;
{x>2
2
s logy/, x 210g1/228—10g1/27;0H3: X>l; {xsz ;
log;(4x-1)>0 4 [4x-1>1
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x<2 1
;xe(— ;2]
x>l xe(2 ]

s

1 2_12)<logy (- 2 h
1595-a>{°g°’1(" <1019 13 x4 0) {X 125> x

21518 x—1>-3
x2+x-12>0 5
, PEIieHUH HeET.

X >-2

2

3x —5x—4 2_5 —_6<0 —1;6
0) <9 ; O113: x>0; Xz x—0<8, xe( );

10g1/5(X2+3)210g1/54X x> —4x+3<0 (x€[l3]
xe[l; 3].

§ 53. Ilepexoo k Hoeéomy ocHosanuto nozapugpma
1
1596. a) log, 3 +log,9=—log,3+log,3=0;

1 1
0) log ;73 ﬁ+log3z =2+log ;3 2+ log3§ =2;
B) logys9—logs3=0;
r) log¢4 — log,8 = 1og,(2/8) = —1.
1597. log,3=a;

1 1 1
a) logy2= == 6) log, — =—- ——
S Vo8 e
B) logz4= =2 5 r) log; —=— 2 2
log;3  a 4 log,3 a
1598. logs2=b;
1
a) log225:i -2 ; 6) log, — -2 2 ;
logs2 b 25 logs2 b
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3
logs 2

1599. logy3=a;

4 _ 4

B) log,125=

3 1
== r)logy—=— .
b 625 logs2 b

1 1 2a+1
a) log,9=log,3=a; 6) 10g818:§(1+210g23): §(1+2a): a3+ :

3a+1

1
B) logs81=log,9=2a; r) logg54= 3 (logy3+1)=

1600. a) log,7v log/4; log,7> 2 ; 0) logg9v logo8; ! > logo8;
log, 7 logy 6

1 1
B) logs5v logsd; —— > logs4; r) log;114vlogi413; ——— > log413.
logs3 log411

1
1601. a) log,6Vvlog,5; log,6v ) log,5; log,6 > log, NER

3 1 3

0) lo 3vlo — lo 3<— lo —;

) logy, 3vlogyy 5+ 1ogyz 3= logys =
B) logg6vlogs7; log; J6 < logs7;
r) logy3 4v logyg 7; logy; 4<logy; V7.

1 1

1602. a) logsx+ log;sx+ log,x=7; (E +Z +1)log,x=7; log,x=4; x=16;
0) logsx+ logﬁ x+ logl/3 x=0; (1+2-1)log;x=6; logzx=3; x=27.

1603. a) 3 logg xzi +2;3 logg x—5logyx—2=0; log3X:—l ; X:L ;

log, 3 3 e

log;x=2; x=2;

1
0)2 log% X= 1 > +3;2 log% x—5logyx—3=0; log2x=—5 R x=% ; logyx=3; x=8.

X

2log;36

1604. 2) 9'°23% +log ~ 3 -log;36
) ng 23 logs 6

=16+4=20;

6) logs8-log,27— 302925 3108227 g o).
log, 2

11
B) 34982 410, /2 log25=16+— =16

1410g2 9

r) 105816 114100, v/2 log,81
0g,3

=4+14=18.
1605. a) 5log,9-log;64+ 319268 . 210868 =10.6+83=68;
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81 1
6) 2192371 4106 3+10g;64-l0g,3= > + 3 +3=44;

B) 16(loge45—1)log;,9-logs121=32(logy5)logs9=32;
r) log;s3-logs3 logﬁS -(1+logsS)=2.

log,56  log,7

1606. a)
logyg2  logyy,2

=(log,7+3)( log,7+2)— log,7(log, 7+5)=

=log3 7+5 log,7+6— log3 7-5log,7=6;
logz135  logs5
logys3  logyys3
= (3 +logz5)(logsS + 2) — logzS(5 + logsS) = 6.
1607. 1g2=a, 1g3=b;

= 510g35+10g§5+6—510g35—log§5 =

g3 g3 b

b
a) log412=1+log,3=1+ == =1+—; 0) loggl8=1+ logz3=—== +1= +1;
) log, 24 g4 % ) logs g6 g6 —

s

B) logy s3=—log,3=— le3_ b ; r) log)/; 24=
g2 a

1g24 _31g2+lg3 _3atb
1 ~1g3 -b
3

lg

1608. log,5=a, log,3=b;
log, 15 _a+t b

a) logz15=
) logs log,3 b

1 1
0) logg75= 3 log,75= 3 (2logy5+ log,3)= Za; b ;

1
B) log 45~ (lom5+2 log3)= a +42b ;

log,12 _2+b

r) log;s12= .
) logis log,15 a+b

1609. a) Ig1, log,3, log,7;  6) logs0,5; Ig1; logy50,1;
B) logs1; logs4; log;9; r) log;0,6; log,1; logy»0,3.
1610.2) 1g 0,3 ; log;s 7;logy; 7:2'°%2°,

log, 4
6) log, 1;(5J ;loge 7:9%083 15,
7
1
1611. a) logzx+1=2log,3; OJ13 {z i? ; log% x tlogzx—2=0; logzx=—2; x=§ ;
logyx=1; x=3;

154



x>0

0) 2log,5—3=-logsx; OA3: {x 41

R log% x—3logsx+2=0; logsx=2; x=25;
logsx=1; x=5;

1
B) log;x—1=6log,7; log% x— log;x—6=0; log;x=3; x=343; log;x=-2; X:E;

r) logyx+9log,2=10; O3 {z i ? ; log% x—10 log,x+9=0; log,x=9; x=512;
logyx=1; x=2.
1612. a) logy(x+12)log,2=1; O[13: x>0, x#1; log,(x+12)=2; x+12=x>;
x2—x—12=0; x=4; X=—3 — HE MOJIXOIUT;
0) 1+log,5Slog;x=logs35log,S; 1+log,;5=log,35; x=7.
2

X

1613. a) log%,S 4x+10g2? =8; OJ13: x>0; (log,x+2)*+2 logx=11;

1
log% x+6 log,x—7=0; log,x=—7; X:E; log,x=1; x=2;

49 1 1 49
0) logg x+ logg x+ log%7 x=7; on3: x> 0; (HZ +§ )log§ X=?;

36 6 1
logg x=? ; log3x=i§=i2; x=9; x=§ .

1614. 10g 5, 1)(5 +8x —4x7) +log(s_ay)(1+4x +4x7) = 4

x>-1/2
x<5/2
xz0
X #2

a) 10g(ay1)(5+8x—4x7)+2log(s 20(2x+1)=4; OJ13:

lOg(2x+1)(5—2X)+ 1 +210g(572x)(2X+ 1 )-4:0,
2 log(ZS—ZX) (2X+ 1 )—3 IOg(572X)(2X+ 1 )+ 1 :0, lOg(s,zx)(ZX"' 1 ): 1 /2,

2x+1=4/5— 2X ; 4x>+H4x+1=5-2x; 4x>+6x—4=0; 2x*+3x—2=0;
1
X=—2 — HE MOAXO/IHUT; X:E 3 logs_2(2x+1)=1; 2x+1=5-2x; 4x=4; x=1;

6) logsx:7(9+12x+4x%)=4—10g,3(6x*+23x+21);
3x+7=a; 2x+3=b; a>0, a=1, b>0, b=1; logab2=4—10gbab; 2 |0g§ b—3log,b+1=0;
log.b=1/2; 4x*+12x+9=3x+7; 4x*+9x+2=0; x=—1/4; X=—2 — HE TOIXOMIUT;

§ 54. Tugpghepenyuposanue noxazamenvnoi
u no2apugmuueckon ynKyui

log,b=1; 3x+7=2x+3; x=—4 — He noaxoaut. Urtoro: x=—1/4.
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1615. a) logex™+ log% (—x)<2; O3: x<0; log§ (—x)+logs(—x)—2<0;
logs(—x)e(-2; 1); —xe(1/9; 3); xe(-3; —1/9);

6) logyx’+log3 (—x)>6; OJ13: x<0; log3 (—x) +logy(—x)—6>0;
logy(—x) & (—o0; —3)(4; +o0); x € (—00; —4)(—(1/8); +o0);

x € (—o; —4)u (—(1/8); 0).

1616. a) f(x)=4—¢"; f(x)=—¢";  6) f(x)=13¢"; f'(x)=13¢";

B) f(x)= *~19; f/(x)=¢"; 1) f(x)=—8¢e*; /(x)=—8e".
1617. a) f(x)=x¢"; f'(x)=3x’e*+x’¢c"; 6) f(x)=e— ; F(x)=¢" L_Zl) ;
X X

X 2_ 3
B) f(x)=x%¢"; f'(x)= " (2x+x%); 1) f(x)= 6—3 ; F(x)=¢" 3)(76)( =e¥ (% - %J .
X X X" X

1618. a) y:eerxz; x0=0; y'(X)=e"+2x; y'(X0)=1;
6) y=e*(xH1); xo=1; y'(x)=e (x+2); y'(x0)=1/e;
B) y=e'—x; Xo=1; y'(x)=e"~1; y'(xo)=e~1;

eX

r)y=

X X r — |
3 X0=0; y'(x)=¢" ——— ; ¥'(%0)=0.
x+1 (x+1)

1619. a) y=¢™'; xo=1/3; y'(x)=3¢"""; y'(x0)=3;
6) y=3¢°"; x=—5; y'(x)=3¢"""; y'(x)=3¢;
B) y=e" " xy=4/9; y'(0) = ~9e" My () = -9;

)y =e"3xg =4y (x)=(1/2)e"7; y'(x0)=1/2e.
1620. 2) f(x)=4e™+3: xg=—2; F(x)=4¢"; F(x)= - :
e

_3 X, o —1. X 3 1 . _ 1 _ 4 .
6) f(x)=3/x -%; xo=1; f'(x)=e +[J§+ 3%/:2} : f(xo)—e(1+§)—E e

B) f(x)=0,1e"~10x; x0=0; f'(x)=0,1e*~10; f'(x0)=—9,9;

1 1

(=) —-1

Y S L e N MY S N
eX e X [§] 2e

1621. a) g(x)=e¢"+sinx; x,=0; g'(x) =€*+cosx; g'(xo)=1+1=2;
— /X 1 r — /X ’
6) g(=e ™ xg= o5 g0 =Te s g (x)=-T;

B) g(x)=—e"+3cosx; x,=0; g'(x) =—e*+3sinx; g'(xo)=—1;
3 3
r) g(x)=x2 €% x=4; g'(x)=e’( %& +x2); g'(xo)=e*(3+8)=11¢".
1622. a) h(x)=(1/e)*; xo=0; h'(x)=—e; h'(xo)=tgo=—1;
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6) h(x)=¢ ™" x¢=2; h'(x)=—¢ "% h'(xo)=tga=-1;

B) h(x)= ix +x°; xg=—1; W' (x)=—e *+5x*; ' (xo)=tgo=—e+5;
€

1) h(x)=x+e>7; x¢=3/2; h'(x)=1+2e""; I'(xo)=tga=3.

1623. a) h(x)=(1/5)e™"; x¢=0,2; h'(x)= ™", W (xo)= 1; a=—

6) h()=e V3 x=— 3 (= e V3 hi(xg)=—1; a:{Tn :
1-3x 1-3x 3n
B) h(x)=(1/3) e ;3 Xo=1/3; W' (x)=—¢e s h'(xo)=—1; OL:T :

D) b= eV =3 ()= @ e ()= 9 =
1624. a) y=¢*; a=1; y(a)=e; y'=¢"; y'(a)=e; y=xet+e—e=ex;

6) y=¢'; a=2; y(a)=c’; y'=¢"; y'(a)=¢’; y=e’x—¢’;

B) y=¢*; a=0; y(a)=1; y'(a)=1; y=x+1;

r) y=e*; a=—1; y(a)=1/e; y'(a)= 1/e; y=(x/e)+2(1/e).

1625. a) y=e*'; a=1/3; y(a)=1; y'(a)=3; y=3x+1—(1/3)-3=3x;

6) y=xe > a=0,5; y(a)=1/2; y'= e *"'2x e >*'!; y'(a)=1-1=0; y=1/2;

B) y= % ;a=0; y(a)=2; y'=-2¢7 y'(a)==2; y=—2x+2;
(S

e X X ’
r)y=——;a=0;y(a)=1; y'=e 5 Y'(0)=0; y=1.
x+1 (x+1)
4 1 1 X 3
1626. a) [e*dx =e*| =e—1 0) [ 3e*dx=3¢"|_; =3e——;
0 0 -1 €
X 1 ! X~ 1 2
B) j 1/2e dX_E e*|Z; =(1/2-1/2¢); 1) [ (-2e™dx=(- oy =2et—

-1 -2

4 2
1627. a) %! dx:(ZeO’SX’])‘g ZZe—E ;
0

3
5) }CZXHdX:lGZXH 1 :e__i
e 2 2 2e”
4 4
B) | 025 gy 0255+ |4 g2 4
4
0 1 e ¢
—2x+2 —2x+2 |0
r e dx=—— ¢ _05 — —— t—
) | 5 055 5

0,5

g2’
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3
1628. a) y=0; x=0; x=3; y=¢"; S= [ e*dx=¢" (3)6 =1,

0

4 1
0 :—7+1°

4
0) y=0; x=0; x=4; y=¢™*; S= [ e *dx=—¢" ;
0 e

1
B) y=0; x=—1; x=1; y=¢*; S= [ e"dx=¢"

1
1,1 =€——
-1 €

0
r) y=0; x=—2; x=0; y=e¢™; S= [ e “dx=—¢ " 92 =—1+¢’.
-2
1629. a) x=1; y=¢*; y=¢ ™,
1 1 - 1 - 1 1 1
S=[e"dx—[edx=¢"|j —(-e ) |y =e—1+——1=e+—-2;
0 0 c c

91 —1==-2+e;

x °

0
0) x=—1; y=i ;y=1; 8= [ e™dx—1-1=(—e ™
© -1

% —1=¢’-2;

X 2 1
B) y=¢"; x=2; X+2y=2 win y=—5 +1; S= J’e"dx—E 2-1=¢"
0

2 2
r) y=e*; x=2; x=0; y=—¢*; S=2 [(¢" — e M)dx =2 [ e"dx = 2¢" 3 =2(e’-1).
0 0
1630.a) y =e* "% B)y=e*+1;
4Y Y
2
X
-6 3 o 7
B y=e" %
Y
4
2
X
2 4

1631. a) y=x¢"; y'=e*(x’*+2x); BospacTaeT: (—oo; —2)(0; +o0);

yobiBaert: (—2; 0); x=0 — min; x=—2— max;

6) y=e>*x; y'=e>*(2x+1); Bospacraer: (—1/2; +w); yobIBacT: (—00;1/2);
x=—1/2 — min;

B) y=x’¢"; y'=¢" (3x’+x°)=x’¢*(3+x); Bospacraer: (—3;+o0); yosIBacT: (—00;—3);
X=—3 — min;

X
-1 .
r) y—e— ;y'=e" X—Z ; Bo3pacraer: (1;+o); yosiBaet: (—o0;0)(0;1); x=1 — min.
X X
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1632. y=x’e*; y'=e*(x*+2x); y’ = 0 mpu x = 0, x=—2; y(0) = 0; y(-2) = 4/e%;
a) Xe _1; 1]7 y(fl) = l/e; y(l) =€ Ymin = 0; Ymax = €,

6) xe[-3; 11; y(=3) = 9/¢%; y(1) = € Yinin = 0; Yinax = €

B) X€ _3; _1]; Ymin = l/e; Ymax = 4/62;

1) xe[1; 3]; y(3) = 9€¢; Yimin = €} Yinax = 9€°.

1633. a) y=x’Inx; y'=2xInx+x;

Ox+1)-Inx

Inx 1 Inx
6)y= Y= 3 SO 35
x+1 (x+1) X“+x  (x+1)
5) _x , Inx-1
y lnx’y 2x

r) y=(x-5) Inx; y'=lnx+1-(5/x).
1634. a) y=¢"Inx; y'=¢" (Inx+1/x); 0) y=3Inx+sin2x; y'’=3/x+2c0s2x;
/ 5lnx  Yx°
B) y= { X5 Inx; y'= X + X :71
77[X2 X 7lx2

) y=2¢08 = —5lnx; y'=—sin ~
r) y=2cos — —5Inx; y'=—sin — ——.
2 2 X

(5/7Inx +1) (Inx+1);

1 1
1635. a) y=Inx+x; x0=7 sy =—+1 ¥ (x0)=7+1=8;
X
0) y=x3lnx; Xop=¢€; y'=3x21nx+x2; y’(x0)=3ez+e2=4ez;
1
B) y=x’-Inx; x,=0,5; y'=2x——; y'(xo)=1-2=—1;
X

Inx I1-Inx

'

r)y=—;X=1;y'= 3 ;¥ (xo)=1.
X X

1 2 1 4
1636. 2) y=In(2x+2); xg=—— ; y'= .
2) yoIn(2x42) xg= Y= s =y (o=

0) y=In(5-2x); xo=2; y'=—

;Y (X0)=2;
5 ox ¥'(%0)

5 5
=In(9-5x); xo=2; y'=— YV (Xg)m——;
) yoIn(O-50): 5= 2y =5~ Vi g

3
1) y=3In(-x ) x=—5: Y=oy ()= -
4-x 3

1
1637. a) f(x)=x"—Inx; a=1; f(a)=1; f(x)=5x4—; s f(a)=4; y=dx+1-4=4x-3;

6) £~ 2 s a1 )=0: £0= XX eyt yo
X X
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B) f(x)=—2xInx; a=e; f(a)=—2¢; f'(x)=—2Inx-2; f'(a)=4; y=—4x—2e+4e=—4x+2¢;
2 2

T) f(X)=%/; Inx; a=1; f(a)=0; f'(x)= X 3+ (1/3) x 3 Inx; f'(a)=1; y=x—1.

1638. a) y = In(x — 4); 0)y =Inex;
Y
4
X Y
0 > 2
i 2 4{ 6 /X
) o2 "4 ¢
B) y = In(x + 3); r)y = In (x/e)
Y Y
2 4
X _—X
3/ 0 3 072 4 ¢
2 4
1 1 1 1
1639. a) y=xtln—; Ol13: x>0; y'=l-— —=1-—
X I/x X X

yosiBaet: x€(0; 1]; Bo3pacraer xe(1; +oo); x=1 — min;

4 4x* -4
6) y=x"'—4Inx; OJI3: x>0; y'=4x’— — = :
X X

Bo3pactaet: xe(1; +oo); yosBaet: x€(0; 1]; x=1 — min;

1640. y = x—Inx; y'=1 — % ;v =0mpux=1;y(1)=1;

a) XE[% sely(/e)=(1/e)+ 1, y(e) = e —1; Ymin = 15 Ymax = €=1;

6) xele; &’ y(€?) = € = 25 Yinin = €=1; Yinax = 2.

1641. a) f(x)=e; y=2ex—5; f'(x)=2¢>"; y=2 €20 + &% _x e?* — oGmee

1
ypaBHEHHE KacaTeJIbHOH K rpaduky y = f(X); Xo= 3 ; y=2ex+e—e=2ex;

3 3x 3
0) f(X)=In(3x+2); y=x+7; f'(x)= Ly= +HIn(3xy + 2)—xg ———;
) f(x)=In(3x+2); y (%) 2 3xg +2 (3% +2) "3 12

1 1
=—; y=x+ln3——.
Xo 3 y=X 3
2
1642. ) jd—x=lnx‘% —In2;
1 X

25,1 2 _2
0) [(e’+— )dx =(e"+1nx)‘1 =e“+In2—¢;
1 X
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Lo, |
B) [——dx=0,lIn(x+1)[§ =0,1In2;
x+1

0
2 2x 4 2
2 € c
r) [(e [ =— H2In2—-—.
d 2 2
! ln(2x—1)‘g :llnll—llnSZLInﬂ;
32x—1 2 2 2 2 6
0 dx 1 1 1. 11
0 ———l 6-5 =— —In6+—=Inll==In—;
)J_5 (-5 In(6-5x)|%) = ¢ 6+ Int1=_ I
1/2 1 1
B) [ dx=—ln(4x+l)‘(1)/2 = 2 In3;
0 4x +1 4 4

—X) ‘g =In4.

1 €
1644. a) y=0; x=1; x=¢; y=; ; S= jl dx=lnx‘? =1;
1X

1 1
0) y=0; x=3; x=—1; y= S= =—
)Y ot _112 13 2

In(2x+3) ‘31 =% In9=In3;

&2

2
B) y=0; x=¢; x=¢%; y= E; S= f 2 dx=2Inx |® =4-2=2;
X X e

Lo

1 1
——ln(3x—5)‘§ =~ Inlo.
3x-5 23X 5 3 3

r) y=0; x=2; x=5; y=

1
1645. a) y=¢*, y=; ; X=2; x=3;
3 3 > 2, 2
S=[(e* -1/x) dx=(e"-Inx) ‘2 =¢’~In3—c*+n2=¢’—¢ +ln§ ;
2
1 21 5
6)y=—; y=1; x=5; S=4-1- [~ dx=4—lnx‘1 —4-Ins;
X 1X

1
B) y=vX; y=—; x=4;
X

3
16 4
S= j(\/; - f) dx=2< x2 ~Inx) ‘f 5 In4—==— —In4 (B oTBeTe 3aJauHHKA
oneqama),

1 ¢l 1 e
r)y=——;y=—1; x=¢; S=1-(e-1)- [— — dx=(e—1)- Inx | =e-2.
X 1X X 1
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3 3
1646. a) f(x)=3¢*"; a=€ i f (x)=3e"+4=g ;M= x=—35;

1 13
6) f(x)=2+ 3 e ™ a=-2; fi(x)=—2e " P=-2; ¢ ™ =1; 6x+13=0; x=—

9
B) f(x)=2¢ *%; a=—14; f'(x)=—14 e *=—14; —7x+9=0; x= s
r) f(x)=42 — " a=0,1; f'(x)=—0,1 """ *=0,1; " *=—1 — perenui Her.

1 1 1
1647. a) g(x)=6—— &> ; a=—; g'(x)=— ez"’3<—3 ; X — I1000€ YKCIIo;
2 e e

3
6) g(x)=x+e"; a=5; g'(x)=1+4e*<5; ¥ <1; X<Z ;

1 1 1
B) g(X)= 3 3, a=g s g (x)=e*< " s 3x+H5<—1; x<-2;

7
r) g(x)=e”*"?'x; a=8; g'(x)=9¢"*2'-1<8; 9x+21<0; X<

1 1
1648. a) y=xe™; a=5 ; y(a)=5 s y'=e™(2x+1); y'(a)=2;

y=2x+l —l ~2:2X—l ;
2 2 2

2 2
X“—1 3, 2x+x"-1 7
0) y= P a=2; y(a)=g Y=Y (a)—z ;
4 1
y=1x+§————(7x—ll),
€ € €

B) y=x’Inx; a=e; y(a)=¢’; y'=3x’Inx+x%; y'(a)=4¢’; y=de’x+e’~de’=4e’x-3¢’;
1

D) y=2x+De! =

y(a)=2; y'=2e" — 2¢"(2x + 1) = 4xe'™; y'(a)=—2; y=—2x+2+1=-2x+3.

1649. a) y=2"-logs(x—1); y'=2"In2—

6)y =37+ 2logy, x; y'=3"In3+ ——;
xIn(1/2)
B) y=5"-7 logys (x+1); y'=5"In5+ m ;
1 L .
1) y=( ) Hogs(x+4); y'=~(= )7+ (x+4Ins
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1650. a) y=7"In(2x+3); y'=7*In7In(2x+3)+

s

2-7x
X

2x +3
logs(3x +2) 3x° 5x*logs(3x +2)
0)y= 5 YT 107 « 10 =
X (Bx+2)x "In5 X
_ 3 ~ 5logs(3x+2) .
(Bx+ 2))(5 In5 x° ’
B) y=x"log;/» (3x—1); y'=2xlo (3x—1)—i ;
et YRRy Gx D2’
23" 3*In3In(2x -1
nQx-1) gy o m3@x=h 0 n3imex -
F) y= X Y= 2x - x X :
3 3 (2x-1)3 3
1651. 2) y=log,(x+1) = X *+D .
Inx
Inx In(x+1)
c_ox4l x 1 In(x +1)
y' = 3 = -
In” x (x+DInx  xIn’x
6) y=log i’= — Xy 2 Inx

P y'= - :
In(x — 1) xIn(x-1) (x-1)In%(x-1)
1652. a) y=e>*-3e*+x+4; y'=2e>*-3e*+1>0; e* e(—o0; 1/2)(1; +o0);
Bo3pactaeT: X €(—0; In(1/2))u(0; +o0); yosiBaet: xe(In(1/2); 0);
x=In(1/2) — max; x=0 — min;
6) y=1-3x+5e"—e™; y'=—3+5¢"-2>0; 2-¢*~5-¢*+3<0; e*(1; 3/2);
BospacraeT: X€(0; In(3/2)); yosiBaet: x €(—o0; 0)(In(3/2); +o0);
x=0 — min; x= In(3/2) — max.

2 2

X 6 6—5X+X
1653. a) y=2Inx’-5x+ EE OJ13: x>0; y'= " —5+x>0; —————— >0;
X

x> — 5x + 6 > 0; Bospacraer: x&(0; 2)U(3; +o0); ybsiBaet: xe(2; 3);
X = 2 — max; X=3 — min;

1 3
6) y=In— +x*+x+3; O/13: x>0; y' = — " +2x+1>0; 2x*+x-3>0;
X
Bo3pacraer: x&(1;+w); yosBaer: xe(0; 1); x=1 — min.
1
1654. a) y=x+In(—x); xe[-4; —0,5]; y'=1+; ;y’ =0 npux =—1;

y(_l) = _la Y(—4) =—4+In 45 y(—O,S):—(1/2) - lnz: Ymin = _4+ln4; Ymax = _la
0) y=xte ; xe[-In4; In2]; y'=1-e™; y’ = 0 mpu x = 0; y(0) = 1;

y(-1n4) =4 — In4; y(In2) = (1/2) + In2; ymin = 1 Ymax = 4-1n4.

1655. a) y=4-27-27.2%43.2%"; xe[-2; 0]; y'=12-2"In2-54-2%In2+3-2*"In2=

163



=6In2(2-2%-9-22+4.2%)=61n2-2*(2-27~9-2°+4); Yumax = —20; Ymin =5 % ;
6) y=37-2.349.3"2; xe[-1; 1]; y'=In3(3-3*~4-37+3%)=3" In3(3-3%—4-3%+1);
y’ =0mpux=0,x=-1; y(0) = 0; y(-1) =4/27; y(1) = 12;
Ymin = _0; Ymax = 12

X X X . Xo
1656.a) y=e2 ; y’=5 e2;y=e? + ¢ 2 (X — X() — KacaTeJbHas;

Xo Xo

- X - e [S]
e2 —=% e2 =0, x=2; y=— xte—e=— x;
2 2 2
1 X X X
0) y=Inx; y'=—; y=— +1nx0——0 — KacatenbHast; Inxg—1=0; xj=¢; y=—
X Xo Xo e
X X =l Xo Xo
ERIE P LIS S . S
B)y=€°;y =§ e’ y= 3 +e —? € ° — KacarejibHasd,

XO (S
1-— =0;xy=3;y= —X;
3 0THYT

3 3
r) y=Inx’=3Inx; y'= - ;y= o x+3Inxy— 3 — KacarenpHas;
0

3X
3Inx(—3=0; xo=¢; y=—.
e

1657. a) y=3x—4+a; y=In(3x—4); y'= 3 ;
3x -4

3x 3x
+In(3x—4)— 0
7 TnGxo4)- <

3X0 - X0~

y= — kacarenbHas K rpadpuky y = In(3x — 4) B

5
TOUKE Xo, 3 =3; Xo= s ; y=3x—— =3x-5; a=—1;

0) y=2x+3+a; y=In(2x+3); y'= % ;
X

+3
2x 2x,
y = +In(2xo+3)— — KacaTenbHas K rpaduky y = In(2x + 3) B
2X0 +3 2X0 +3
TOUKE Xg; —— = 2; Xo=1; y=2x+2; a=—1.
2X0 +3

1658. y=x%e™; y'=e *(—x’+6x") = ¢ (6 — x); y’ > 0 mpu x&(0;6);
y’< 0 mpu x €(—0;0) U (6; +o0);y’ = 0 mpu x = 0, x = 6; xe(a; a+7);

a+7>0 [az0
a) {a+7£6 5 {a<6’ ae(_79 —I]U[O, 6)5
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a+7>6
0) ;ae(=1;0);

a<o
>
w |2° 6 ; a€(—o0; =7]U[6; +o0);
a+7<0
a>0
r) — HeT TaKuX a.
a+7<6
2 1 2 x _
1659. a) [f(x)dx = [4%dx + [4x>dx 4 ‘}) +x4‘12 = A= 3 as,
0 0 1 In4 In4 In4

2 1 2 2 2
6) [E(0dx = [Vx dxt 1 dx== x32 ‘}) +lnx‘12 =< tn2.
0 0 1X 3 3

1 1
1660. a) y=2%; y=3—x; y=0; x=0; S=[2%dx + 2-2- 3 =2+L ;
0
1 5/2 1 N
0) y=3"; y=5-2x; y=0; x=0; S= [3¥dx + [ (5-2x)dx=—+(5x—x") |/ " =
0 1 In3
2525 19 1
2 4 In3 4 In3
1 . 2 1 2 1
1661. a) y=— ; y=2"-1; x=2; s=j(2x —1—7J)dx= (12_“J ‘12 -
X 1 X n X
A L2 2 3
In2 2 In2 n2 2’
1 4 1 2*!
6) y=—— y=2"" x=4; S=[| 2¥71 - jdx= —2Jx ‘4=
R ra {( N In2 !
N B 2

In2 In2 In2

e
1662. a) y=¢*; y= X x=0; y=0;

1 Ce
S=[e*dx e"dx+ [— dx=¢"
0 1X

%) +elnx ‘? =e—1+e=2e-1;

1 X 2 2 2 1
O)y=|=| ;y=x+1;x=2; S=[| x -4—1——3 dx =
3 0 X
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1
3 2
14 2
=X 5 3 2=§+2+ L _1-=18_ 8 - (7- ! )
3 n3 {0 3 9In3 In3 3 9m3 3 3In3

I'maBa 8. YpaBHeHus1 M HepaBeHCTBA.
Cucrembl ypaBHEeHHI H HEPABEHCTB

§ 55. Pagnocunvnocms ypaeueHuii

1663. 2*=256; x=8;

a) log,x=3; na; 0) x>—9x+8=0; HeT;
16
B) 3X2—24X=0; HET; r) — =2; 1a.
X
1664. sinx=0; x=nn;
a) cosx = 1; X = 27n; HeT; 0) tgx = 0; x = 7tn; fa;
B) cos2x = 1; X = mtn; xa; r) X —1sinx = 0; x = 1m, x = 7tn; Her.

1665. a) v2x — 1 =3; x=5; 1) 5x=25; 2) x/5=1; 3) VX + 4 =3;
6) cosx=3; peutenuii Het; 1) sinx=5; 2) cosx=—3; 3) sinx=—10;
B) lgx’ = 4; x = £100; 1) x>=100% 2) Vx> =100; 3) [x|=100;

3 1 1 1
r) x5 =—1;x=-1;1) x5=-1;2) x7=-1;3) 3x19 =-3.

1666. a) V7% + 3 =x = 7x + 3 = x* (BCe X, yJOBICTBOPSIONIHE IEPBOMY
YPaBHEHHUIO, YAOBJIETBOPSAIOT H BTOPOMY);

0) log,(x—1)-log,x=0 = log,(1-(1/x))=0;

B) sin(n—x)ctgx=—(1/2) = cosx = —(1/2);

r) sin( % —x)tgx=0 = sinx = 0.
1667. a) x*'—12x*+1=0 u x’+1=12x>;

nEepeHoC cjiaracMoro us OIHOW dYacTu YpaBHCHUA B ApPYIryH0 HE HU3MCHICT
PaBHOCHUJIIBHOCTH;

6) VX2 —2X — 3 =2 u x’~2x-3=32;

BO3BEJICHHE O0EHX uacTed ypaBHEHUs B HEUETHYIO CTENEHb HE HapyllaeT
PaBHOCHIIBHOCTH;

1668. 2) V2x% +2 =vx* +3 u 2x>+2=x*+3,

T.K. OJKOPEHHBIE BBIPAXKEHHS BCET/Ia MOJOKUTENBHBI, TO BO3BEJCHUE B KBapaT
HE HapyMIUT PaBHOCUIBHOCTH;

6) Vsin?x +1=1 u sin’x=0,
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T.K. TIOIKOPEHHbIE BBIPAKEHUsI BCET/la OTPUIIATEIbHBIE, TO BO3BEAs B 4 CTENEHb
M BBIUTS M3 00EMX dYacTed ypaBHEHUS €AMHHMILY IOIYdIHM BTOPOE ypaBHEHHE,
PABHOCUIIBHBI IEPBOMY.

X
1669. 2) 3f“@ BN

3\/;4—4 (ljx -1 3\/;+4—x :30;
3
JorapuGMHUpysi 0 OCHOBAHUIO 3, MOJIYYHM BTOPOC YpaBHEHUC,

2
6)4/0,5% - 2* ﬁ:4nx2—§+%:2;

x 2 1
2 — X
0,5 2X2=422 2=2%
IIOFapPI(bMPIpyﬂ 110 OCHOBAHHUIKO 2, HOJ'Iy‘II/IM BTOpOG ypaBHeHI/Ie.

x2+3x -1

x2+1

1670. a) =3 1 x> +3x—1=3x"+3;

T.K. X*+1>0 IIpH Bcex X, TO, JOMHOXKHB 00¢ JacTH ypaBHEHHS Ha X+ 1, mOTydiM

BTOPOE YPaBHEHHE, HE HAPYIIUB PAaBHOCHIBHOCTH;
sinx +1 . 1 .
—— =— u sinx+1=— sinx+1,
sinx +2 2

T.K. sinx+2>0 mpu BceX X, TO, IOMHOXHB 00€ 4acTH ypaBHECHHS Ha sinX + 2,

IOJIYy4YUM BTOPOE€ YPaBHCHUE, HE HAPYIINB PaBHOCHUJILHOCTH.
>
1671. a) /3x -5 =+/9— 7x ; O113: {i - gﬁ :

T.K. 5/3>9/7, T0 3Ta cucTeMa He UMEET PEeIICHUH, TOATOMY YpaBHEHHE HE HMEET
KOpHel;

6) Vx? -4 +1-x* =4;

oI13: {X >4

L1 9Ta cucTeMa He nMeeT pelIeHni, I0TOMy ypaBHCHHE HE HMeeT
x <
KOpHei.

x2>9_

2 s

1
1672. a) Ig (x*-9)+Hg(4—x>)=—; OJI3:
2 X <4

9Ta CHCTEMa HE UMEET PEIICHUMH, IO3TOMY ypaBHEHUE HE UMeeT KOpHeii;
x2-3x>0 ) {x € (—0;0) U (3;+0)

1
6) lg (x*=3x)-lg(2x—x?)=—; O113: : ;
) g (x*=3%)-lg(2x~)==; Ol {2X—X2>0 x € (0:2)

3Ta UCTEMa HE UMEET PELICHHUH, I0ATOMY YpaBHEHHE HE UMEET KOpHEil.
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—6> 6
1673. a) \7x — 6 =x; OJ13: {Z’; 06 - 0; X > E X=7x+6=0; x=6; x=1;

>
6) x3=v2x19: 013 122020 (s 3 iux—0x=0;
X+3>0

x =—4, — e BxoauT B O/13;

—11>
B) V6X —11=x-1; OJI3: {ix 11>10_0; X > 1—61;x2—8x+12=0;x=6;)(:2;

7x+23>0

NO3TOMY YpPaBHEHHC TAKKC HEC UMECT pemeHI/Iﬁ.

1674.2) Vx* —3x—1=x-1;x*-3x -1 =x*-2x+ 1; 2x*=3x -2 =0;

—x—-5>
r) —x —5=+7x+23; O3: { x=520 9Ta CHUCTE€Ma HE UMEET PEILICHHUM,

1 1 1
1) x = —— ; mpoBepka: — +— —1>0; — —1<0= HEe TOIXOIUT;
R T 4
2) X =2 — MOJIXOINT;
OtserT: 2.

1 1
6) xt=3x—1=1-x% Dx= 3 ; IPOBEpKa: I_Z >0;

1 3
E +E —1>0 = noaxoaur; 2) X = 2 — HE TOAXOIHT;

Otset: —(1/2).
B) x*+x-9 =1-x%; x*x=9=x"*-2x>+1; 2x*+x—-10=0;

2) x = 2; npoBepka: 1-4<0 = He moAXOAUT;
OTBeT: pelieHuii HeT.

r)\]x4+x—9 =x>1;

1) x = -2,5, mposepka: (2,5)*~1>0 = mogxomur;
2) x = 2, IpoBepKa: 2°-1>0 = NOAXOMHT.
OrtBet:-2,5; 2.

1675. a) x* —5x% — 25% =5-x7; x*-5x2=2,5x=x"*-10x*+25;
5%x%-2,5x-25=0; 2x°—x—10=0;

5
x= E ; IPOBEpKa: (2,5)4—5~2,52—2,52>0; 5—(2,5)2<0 = HE MOAXO/INUT;

2) x=—2; npoBepKa: 24-5.2242,5.2>0; 5—2%>0 = NOIXOINT;
OrtBer: —2;
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5

0) x* —5x% - 25X =x>=5; x= E — MOAXOIUT; X=—2 — HE HOJXO/IHUT;
OtserT: 5/2;
B) x* —3x%? —15x =x>-3;
x*=3x%—1,5x=x"-6x>+9;

3
3x*- > x-9=0; 2x*~x~6=0;
1) x = 2; mpoBepka: 16—12-3>0; 4-3>0 = moaxoauT;

3 9

2)x= —5 ; IpOBEpKa: Z —3<0 =He NoAXOAUT;
OtBerT: 2;

4_ 5,2 a2 3 .
r) YX° =3X" - 15X =3—=x"; x = _E — MOJIXOMIMT; X = 2 — HE HOIXO/IUT.

Otgert: —(3/2).

3
1676. a) (x>-9)(+/3 — 2X —x)=0; OJ13: XSE ;
1) X = 3 — HE TOAXOAHUT;

2
2) x = -3 — moaxomuT; v3—2X =X, {X ;;)2)( -3z 0; X=—3 — MOJXOHUT;
X2

x=1 — moaXoauT;
Ortser: 1; -3.

6) (x>~16)(~4 — 3x —x)=0; OJ13: XS% ;

1) x =4 — He moIX0auT;
2) X = —4 — TOAXOJINT;

2 _
3)¢% +3X—4_0; X =-4,x =1 — N0IXOIUT;
x>0

Otsert: 1; 4.

1677. a) sin 2x - V4—x? =0. OJI3; 2<x<2;

1) sin2x = 0; 2x = 7tn; X = E,xzf E,x20,x= E,
2 2 2

(T.x. X nomken Bxoauts B O/13);

2) V4-x% =0; x=+2;

Otser: 0; ig s +2;

6) (cos 2x — 1) V9—x2 =0 0/13; 3 <x<3;
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1)cos2x=1;x=nn.; x =0;
2)9—X2:0;X:i3;
Otsert: 0; £3;

B) (cos’ x —sin’x) V1—x> =0.0/3; -1 <x<1.

1)coszxfsin2x=0;cos2x=0;2x=E-ﬂ—nn;x:£+E;X=,£;X:£;
2 4 2 4 4
2)1—x2—0;x:i1;
OrtBeT: l;iﬁ;
4
b
Ditgx- V16—x> =0;003:% 75 ™,
-4<x<4
tgx=0;x=nn;x=%x7,x=0;
2) 16 —x*=0; x = +4;
Otser: 0; + 7; +4.
p— 2 — —
1678. ) log, (7 +6x—x7) lc;gz(x 2):2;
10x —24 —x
7+6x-x>>0 2<x<7
O3: {x-2>0 R X#6 ; TXK. X— IejJble, TO BO3MOXHBIC

10x—24-x2=#0 (x#*4
KapHH — X = 3 ¥ X = 5; MOJCTaHOBKOH B YpaBHCHHE JIEKO YOCOUTHCS,UTO X =
5 — KOpeHBb, X = 3 — He KOPEHb;
OtBer: 5;
log, (7 +6x +x%) —log,(x —2)

0) 3
10x —24—x

2;

6+5x—x>>0 [2<x<6
Oon3: x—-2>0 ; 9x#=4
x2-9x+20£0 |(X#5

paccyk/ast aHaIOTUYHO TPEBIAYIIEMY IyPKTY, HOIydHM X = 3;
OtBer: 3.

§ 56. Oougue memoow: pewienusn ypasnenuii

1679, a) 3% = 3% 74,

T.K. 00€ 4YacTH IOJOKHUTENbHbI, TO INPOJOrapu()MUPOBAB IO OCHOBAHHIO 3
nonyduM: 2 — X = x> — 4x;

6) 3x* - 2)* = (x - 3)";

T.K. TIOJICTEIICHHbIC BBIPAXKEHUSI MOTYT OBITH OTPHIATEIBHBIMU HENb35 M3BJICUb
KOpeHb 4 cTeneHy;

170



B). J7-x =35x+1;

Tx. a onpefeneH AN BceX a, TO 00 JacTH ypaBHEHUs MOXKHO BO3BECTH B
Ky0, He HapyIas paBHOCTWIIBHOCTH; OJTydnM: 7 — X = 5X + 1;

r) lg% = lg (2x — 7), B ucxomHOM ypaBHeHHH umeeM: 1/x >0, 2x — 7 > 0; eciu

9TO ypaBHEHHE MPOMOTEHIPOBATH, TO MOIYYNM ypaBHeHue 1/x = 2x — 7, mpaBas
M JIeBas 4YacTH KOTOPOro HE 00s3aTeNbHO MOJIOKHUTEIbHBI, a 3HAYUT 3TO
ypaBHEHHE HE PaBHOCHIIBHO HCXOJHOMY.

1680. a) (2x* + 1)° = (1 - x*)’;

AHAJIOTUYHO ITYHKTY B npem;mymeﬁ 3a1a4y MOJYYUM PABHOCHUIIBHOC YPABHCHUEC
xt+1=1-x%

6) logy, (2sinx — 1) = logy, (3 — sin® x);

HOCKOJIbKY 3 - SiI‘l2 X >0 IIpru BCEX X, TO MNOTCHUHUHUPOBAHHEM IIOJYYUIN
ypaBHeHHe 2sinx — 1 =3 — sin® X; PABHOCUJILHOE HCXOQHOMY,

) ¥2X —1={5-3.2% ;

T.K. TIOJKOPEHHBIE BHIPAXKEHHs JOJDKHBI OBITH HEOTPHLATENBHEI, TO, BO3BEAS B
IIECTYIO CTEIIeHb MBI HAPYIINM PaBHOCHIEHOCTE;

r) cos (3" — 1) =cos(3 — 9%);

ypasrenue 3* — 1 =3 — 9" He GyaeT paBHOCHILHO HCXOIHOMY, TOCKOJIBKY COS —
neprogrdecKkast QyHKIHS.

1681.2) 2V¥3 = % V32 ;013: x> 3;

3
VX =92 4x - 12=09; x—%>3
Otser: 21/4;
6) 1002279 .0,0001 = 0,1'°82"7);
O43: x> 3;
lologz (x=3)-4 _ lo—logz (x—7);
x*—10x +21 = 16;
X —10x+5=0;
x=5+2J5>3, x=5-2/5<3;

Otser: x =5+2/5 (B oTBeTe 3aJaYHUKA OIIEYaTKa).

1682. a) 0,5 sinX—cosX — 1. gin x — cos x = 0; sin x— %)=0; X=§ + mn.

3

-1 +1,5 —
0) (\/—)sm * 33 = 4729 ;3 Zcos ) =32;:c08°x=0;x= g + 7n.

1683. a) log; (x> — 10x + 40) = logs (4x — 8); OJI3: x > 2;
X - 14x+48=0;x=6,x=8;
OtBer: 6; §;
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6) logos (9% — 4x%) = logg g (x> +4x%); OJ[3: 0 <x < % ;%% + 8x* — 9x = 0;

X(X2+8X79)=0;X=0,X=79,X=1;X=0Mx=79HeBX0ﬂﬂTBOH3;
Ortser: 1;

x—=2 x+1 x>-1
B) log ;—— = log m——; O13: ,X#2;
) g‘/§2x—4 g‘/5x+2 A L<—2

x-2 = X+1;x2—2x:0;x:O,XZZ;XZZ—HeBXOLII/ITBOIB;
2x—4 x+2

Ortser: 0;
5x-6>0
r) logy1v5x -6 :logOIVX2—2 ; O113: { 2, O; X > \/5;
’ ’ X" =2>

5X*6:X272;X275X+4=0;X=4,X:1;X=1—Hel‘IOZ[X0£[I/IT;
OtserT: 4.
1684.a)(x2—6x)5:(2x—7)5;X2—8x+7:0;x:7,x:1;

Otser: 1; 7;
6) (Vox—1+1f = (Vox+8 ; om3: {E:;i%; x> %;

6x—1+1+2+24/6x—-1 =6x+8;6x—1=16;x=17/6;

Otser: 17/6;

B) 2% +16)°=(10-292%2% 10 -2*+16=0;2"=8,x=3,2%=2,x=1;
Otser: 1; 3;

3
r) (1og§,1 X — 2) = (2logy, x + 1)%; OJ13: x > 0; logy X — 2 logy; X — 3 = 0;

logp; x=3,x=0,001; logy; x=—1, x=10;
Otsert: 10; 0,001.

1685. a) sin (3x+E ) =sin x—E ; 2sin x+chos 2x+£ =0;
3 6 4 12

b St mn
X=—— t+tmn;x=—+ —;
24 2
OTBGTZ*E + 7tn; on +E;
4 24 2

6)tg(§fx)=tg(§ +2x);

. b1 T . b1 b
sin(2x + —)cos(x ——) +sin(x ——)cos(2x + —
in(2x 6) (x 8) (x 8) (2x 6):0.

b T
cos(x ——)cos(2x +—
(x 8) (2x 6)

. T T T
sin(3x + — ) =0, cos(x ——) # 0, cos(2x+—) #0;
( ) ( 8) ( 6)
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T n St mk T 7m
X=—— ,XE—F—, XE—+—}
72 8 2 6 4
OtBer: —— + E,
3
B)COS(X*£)=COS(2X+E)'Sin(i —)s1n3—x—0
4 47 2 4 2
27n i
X= ——,X=—— +27n;
3 2
OrtBeT: Zin,fl + 2mn;
3 2
3xsin2x —sin3 2
r) ctg 2x = ctg 3x; cos XSII.l X §1n XCOS X =0;sinx =0, x;tE,x;tE;
sin 2x sin 3x 2 3

OTBeT: HEeT peIICHHA.

2
1686.a) 2 38 =0; X2 +3=3x+3; x>~ 3x=0;x=0,x =3;
Ortser: 0; 3.

2 2
6) 277X =31 =0;15-3x%=x"- 1;4x° = 16; x =+ 2;
OrtBer: +2.

2 2
1687. 2) 5logg x—log§ +2,5 :(2\/54_1)2 —9 loggx—logg +2.5 _ 3 | 4 ﬁi 8:

logg x? - loggx =0; loggx = 0; x = 1;

6)3°°”-3x/_ = i;costrl,S:l;cosx:—(l/Z);x:i 23—n+27cn.

NE)
3J_ 1

1688. a) (/3 )er = V=L P x5 tgx;tgx=1;x=%+nn;
6)(«/5)2%”:—'COSX=7COSX71'COSX=7l'x=:ﬁ:E-J—ZTEH
2.20052x’ ? 2’ 3 .
7x+9>0 9
1689. a) log, (7x-9) ~log, (8—x) =1; O/13: {8—x>0 ; —;<X<8;
3 3
7x+9—ﬁf£x 23x=-11; X—fi,
3 3 23
OTBeT:fi
23
6) log 1o (3x— 1) +log 1o (3x + 1) =log 1, 8 Of13: 4-X 170, o L,
g 12 g 1.2 g 1,2 3 +150° 3’

9x> = 9;x=1,x=-1; x=-1 —ne Bxoaut B O/I3K
OtBer: 1.
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1690. a) x* — 9x* + 20 = 0; x(x* — 9x + 20) =0; x (x —4) (x - 5)=0;
x=0,x=4,x=5;
6)x°—3x>—4x+12=0;x (x*—4) -3 (x*—4)=0;
x-2)x+2)(x-3)=0;x=+£2,x=3;

B) x>+ 8x* + 12x* = 0; (x* + 8x +12) =0; x> (x + 6) (x +2) = 0;
x=0,x=-2,x=-06;

DX+ —9x—9=0;(x=9) (x+1)=0; (x+ 1) (x=3) (x +3) =0;
x=+3,x=-1.

1691.2) Vx° —3 Vx> —8+/x =0;0/13: x> 0; Vx (x*—3x—18)=0;
\/; x-6)(x+3)=0;x=0,x=6,x=-3;

x =—-3 — ne sxoaut B O/13;

OtBer: 0; 6;

6)i/x_972</x_5715</x_=0;0)13:><20;Q/X_(X272x716)=0;

V4x x-=5)(x+3);x=0,x=5,x=-3; x=-3 — "e Bxouut B O/13;
Ortser: 0; 5.

1692.a) 2" - x —4x -4 +2*=0;2"(x+ 1) -4 (x + 1) =0;
x+DQR*-4)=0x=2x=-1;

6)3* - x—3""+27-9x=0; 3 (x-3) -9 (x—-3)=0;
x-3)(3*-9)=0;x=2,x=3;

1693.2) 2x*sinx —8sinx +4 —x*=0; x* (2sinx—1)—4 2 sinx — 1) = 0;

@sinx—1)) (x-2) (x+2)=0;x=2,x=-2,x=(-1)* % + 7k;
6)2x*cosx +9=18cosx +x%; x> (2cosx—1)—9 (2 cosx— 1) =0;

(ZCOSX—1)(X—3)(X+3):O;X:i3,xzi§ + 2mn.
1694. a) sin 2x = sin x; sin X (2cos X — 1):0;x:nn,xzi§+2nn;
6) cos® (1— x) + sin 2x = 0; cos x (cos X + 2 sin x) = 0; x = g + 7n;
X = —arcct l + 7n;

g 2 ;
B) x/gcos3x=sin6x;cos3x(x/§7251n3x)=0;x=% + n?n’

T mn

X = —lk—+—;
( )9 3

r) sin® (n + i), lsinx=0; sin > (sin X cos i)=0;
2 2 2 2 2
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ﬁsinisin(i—ﬁ):o; X =27n; X = I+ om.
2 2 4 2

1695. a) 8x° + 7x° — 1 = 0; mycTs X = a, Tora moxyunM: 8a> + 7a— 1 = 0;

1
a= sx=5;a=713x=71;

1

8
1

OtBer: —; —1;
2

0) x*+3x'—4=0; IIyCTh x*=a>0, rorma IOJIyYUM: a’+3a—-4=0;
a=1=x=%1;a=4 — He NOAXOIUT;
Ortsert: £1.

1696.2) Vx2 —2x+1-6vx—1 =7; Jx—1 =a>0;a>— 6a—7=0;
a=7=x=50;a=1— He MOAXOMOMT;

OtBer: 50;

0) Vx2—4x+4—6:5\/2—x ; m =a>0;a°—5a-6=0;
a=6=x=-34;a=-1 — He NOAXOMMT;,

OrtBet: —34.

1697-a)\/2“3+4\/2"_1 =4; \/2X+3 =a>0;a+(4/a)=4;
2x -1 2x+3 2x -1

4da+4=0;a=2;2x+3=8x—-4;6x=7,x=17/6;

)\/SX 1 \/X+3 =0, \/SX_1 :aZO;a+£:6;a2—6a+5:0;

x+3 S5x—1 X+3 a
a=l=>x=1;a=5=5x-1=25x+75;20x =-76; x =-3,8;
Ortser: 1; -3,8.
1698.2) 2" + 2% '=3;2*=a>0;a+ % =3;a°—32=2=0;
a=1l=>x=0;a=2=x=1;
Ortgert: 0; 1;
6)25 *-50=5*" 5 =a>0;a’—5a—50=0;a=10 = x =—log; 10;
a=-5— He MOAXOIUT;
Otgert: —logs 10;
B)5 +4=5%"5.5%_5%_4=0;a=5">0;5a’-a—-4=0;

4
a= —g<0 — He noaxoauT; a=1 = x=0;

Otser: 0;
N3 1-29=-18.3"%3%=a>0;3-2a°—-29a+18=0;

a=§:>x=log32—l;a=93x=2;

Ortsert: 2; log;2 — 1.
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1699.2) 7 %'-50.7*=-7;7*=a>0; 72>~ 50a+7=0;a=1/7T=>x=-1;
a=T7=>x=1;

OrtBert: £1;

0) log%x-ﬁ-12=7log2x;log2x=a;a2—7a+12=0;a=3:x:8;
a=4=x=16;

Otser: 8; 16;

B)4sin2x+4=17sinx;sinx=a,|a| <1;4a’-17a+4=0;
a=1/4=x=(- 1)k arcsin (1/4) + mn. a=4 > 1 — He NOJIXOJUT;

Orser: (- 1)* arcsin (1/4) + 7n;

T) %/x_fﬁ/x_72=0; Q/X_ =a>0;a’-a-2=0;a=2=x=064;

a=-1>(0— He MOIXOIHNT;

OtBeT: 64.
1700.2) 1g? x> +1g 10x —6=0; OJ[3: x> 0; a=Ig x; 4a° +a— 5= 0;
10—(5/4)
a=— — X = ;a=1=x=10;
—(5/4)
Ortger: 10; 10

6)3*+3 %1 =4;3=a>0;a>-4a+3=0a=3=>x=1;a=1=x=0.
Otger: 0; 1;
B)20052x—7cosx—4:0;cosx:a, |a| <1;2a*-7a—-4=0;

1 2n
a=75 > Xx== T +2nn; a =4 >1 — He NOAXOIUT;

OtBeT: + 23—“ + 2mn;

r)52‘/X7+125=6~5‘/’T+1;5 ‘/Xi=a>0;a2730a+125=0;a=5:>x=1;
a=25=>x=4;

Ortser: 1; 4.
1701. a) x = Yx;x=0;x==1. 0) ‘X‘Zg/;; x=1;x =0 (cM. puc.)
Y Y
1 1
X X
2 2" 2 0 2"

- g

1702.2) 2*=6-x;x=2(cm. puc.)  6) (1/3)*=x+4; x=-1 (cm. puc.)
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X

v X

3 0 3
1703. a) (x— 1)*=logx; X = 1; X =2 (cM. pric.) 6) logiox = (x + ¥%)% x = ¥ (cM.
puc.).

1704. ) 1-+/x =Inx; x=1(cm.puc.)  6) Jx-2=2. X =9 (cM. pHc.).
X
Y

s I
-2 i

1705. a) log x = sin x; 1 pemenne (cM. puc.);
4ty

1 X

“}/ z |3 2n 5w
-4

2 2 2

6) x>+ 1=cosx; 1 pemenue (CM. puc.);
21Y
S

-TT T Cl ﬁ T
2

2
B) log 3, X = cos X; 3 pemenus (CM. puc.);
1

Or’fw 2 SA~
2 2
2

2

T) sin x = %x; x = 0 — pemenne, npu X > 0 — 3 pemeHus (CM. pUcC.) U B CHITY

HEUYEeTHOCTU 00enx JacTeil ypaBHeHus mpu X < 0 Taxke 3 penreHus; T.K. BCero 7
perieHuit.
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11Y

[aET at
RNV

1706. a) 2* =sin x, x € [0; +o0); mpux =02 =1 0 = sin0; npu x > 02" > 1,
sinx < 1, 3HAYUT, PELICHUI HET;

N

X

4\ 4\
0) [g] =cos X X € (—o0; 0]; mpu x = 0, 3 =1=cos0; mpu x <0 (gj >1,

N

cosx < 1, T.e. mmeercs 1 pemenne — x = 0;

B) 7% = cos X, X € [0; + 0); pacCyIeHUs aHATOIHYHbI IPEABIIYIIEMY MYHKTY;
1 pemenue;

r) log; x = sin x, X € (0; 3]; 1 pemenne (cMm. puc.) (B OTBETE 3aJadyHHKA

OTIeYaTKa).
2l
IW
X

e
2 2

1707. a) x* — 6x*> + 11x — 6 = 0; (x> — X) — (5x*> — 5%) + (6x — 6) = 0;
x-DE*-5x+6)=0;(x-1)(x-2) (x=3)=0;x=1,x=2,x=3;

6) X +T7x—6=0;(x+ 1) (X +6x—6)=0;x=—1,x=—3+ 15 ;
B)X3+2X2+3X+6=0;(X2+3)(X+2)=0;X=72;

D)X +4x°—24=0; (x—2) (x> + 6x + 12) = 0; (x — 2)((x + 3)> +3) = 0; x = 2.
1708.2) (x —4)* +36 =13 (x> = 2x + 1); (x = 4)* = 13 (x — 1)* + 36 = 0;
Dx-1P=4x=3x=-1;2)(x-1?=9;x=4,x=-2;

Ortsert: 3; 4; —1; -2;

6) 2x +3)'—9=8(4x>+12x +9); 2x +3)* —8 2x +3)*-9=0;

1) (2x+3)*=9;x=0,x =—3;2) (2x + 3)* =— 1; HeT pewenuit;
Ortser: 0; -3.

1709.2) (x> - 5x + 7)* = (x —2) (x = 3)=1; x> = 5x + T=a;a’—a+ 1 = I;
1)a=0;x2—5x+7=0;pemeHH171HeT;2)a=1;x2—5x+6=0;x=2,x=3;
Ortser: 2; 3;

6) (x—2) (x—4))+2(x -3 +2=0; (x> —6x+ 8> +2(x* - 6x+9)+2=0;
x2—6x+8=a;a2+2(a+1)+2=0;a2+2a+4=0;pemeHH171HeT.

1710. 2) x (x — 1) (x = 2) (x — 3) = 15; (x* -3x) (x* = 3x + 2)=15; x> = 3x + 1 =a;

32:16;
+
Da=4;x*-3x-3=0;x= 3_£/E;
2) a=—4; x> —3x + 5 = 0; peleHuii HeT.
32415
OtBer: 2 >

6) (x—1)(x+ 1) x(x+2)=24; (x> +x) (x + x—2) =24; x>+ x — | =a; a’ =25;
l)a:5;xz+x—6:O;x:—3,x:2;
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2)a=-5; x*+ X + 4 = 0; pewicHHii HeT;
Ortset: —3; 2.

3 :3—x—x2;xz+x+1:a;§:—a+4;a2—4a+3:0;
X“+x+1 a
Da=1;x"+x=0;x=0,x=—-1;

2)a=3;x +x-2=0;x=-2,x=-1;

1711. a)

Otsert: 0; +1; -2;
2 2
6) ;& -X xz—x+2 L ox=a a _a+2: :
X —x+1 X“—-x-2 a+l a-2

a?-2a-a*-3a-2=a’-a-2;a°+4a=0;
Da=0;x*-x=0;x=0,x=1I;

2)a=-4; x> —x+4=0; pelieHui HeT;
Ortser: 0; 1.

X>—

1712.2) V6x2 =3 = 5% -2 5 ix=1;
6x>—5x—-1=0

X € (—oo;O]u[é;+oo)
3 ;X

0) x/3x2—5x=x/x2+2x—5; %

2%% —7x+5=0

2x2 —11x + 6 = 4x% —36x +81

1713.2) V2x2 —11x+6 =2x-9; 9 ;
2

2x% —25x+75=0

x>2 2

2

x>2 2 _ _
6) Vx®+2x-8 2x—4;{ ; {3" 18x_24=0,

xZ+2x-8=4x>—16x+16" |x>2

x=4,x=2.

1714.a) 16x - 15Vx —1=0; Vx =1,x=1;

Vx =(1/16) — He umeeT peuieHui;

OrtBer: 1;

6)2-x+3 42-x =4; J2-x =a>0;a’+3a-4=0;a=1=x=1;
a=—-4 — He MOIXOIUT;

Otser: 1;

B)3X—8\/X_+5:0;\/X_:1:>x:1;\/x_:§:ng;
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Ortser: 1; 2;
9

r)5vx+3 +x+3=6; Vx+3 :aZO;a2+5a:6;a:1:x:—2;
a=-5— He mOAXOINUT;
Otset: 2.

1715.2) ¥x - Wx —2=0; 'Yx =a>0;a2-a-2=0;a=2=x=1024;

a=—1 — He IOAXOINUT;
Otsert: 1024;

0) %/x_ +2§/x_73=0; 2i/x_ =l=x=1; §/X_=73—H6TpeI_HCHI/II7[;

Otser: 1;

B)%/X_—6Q/X_+8:0;§/X_:43X:4096;Q/X_:23X:64;

Otsert: 4096; 64;

r)6§/x_—2§/x_—4=0;§/x_=1:x=1;§/x_—(2/3)—pemeHm71HeT;

Ortser: 1.

1716.a) Vx+1 + Vx— =x/E;OI[3: {iil_l;le;ZX-s-Z x2 -1 =2;
\/XZ—l:l—X;XS1:>X=1;HpOBepKa'.\/_=\/E;

OrtBer: 1;

6) V2x+1 — x—1 =43 ;0/3: x> 1;2x+ 1 =x— 1 +3+23x -3 ;
x—1=23x-3; Vx—1 (Wx-1-23)=0;x=1,x=13;

Otser: 1; 13.

1717.2) V3x -1 + V6x+2 = J9x+1;0/3: x >

Ox +1+2 y18x2 -2 =9x+1;18x272=0;x=l;

3

s

W | —

x =—(1/3) — ne Bxomut B O/13;

Otser: 1/3;
x>7/3
0) x/6X—14 - x/S—x = \/5X—9 ;O03: <x<5 ; xe[—;5]
x>9/5
5x—-9-2 ‘\/—6X2+44X—70 :5X—9;X2—22X+35:O;X:5,X:%;
Otser: 5; 7/3.

1718.a) X —4x — 6 =v2x> —8x +12 ;x> —4x —6=a>0;a— 12 = 2a ;

2 _
a —26a+144—0; a=18;x>—4x-12=0;x=6,x=—2;
a>12
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OrtBer: 6; —2;
0) VX2—3x+5 +X2=3X+7;X273X+5=320; \/; =—a+12;

2 _
a —25a+144—0; a=9;x-3x-4=0;x=4,x=—1;
a<l2

Ortser: 4; —1;

1719.2) Yx2 —3x+3 + Yx2=3x+6 =3; X’ ~3x+3=a>0;
Va +4a+3 =3;0/13:2>0; 2a+3+2va2+3a =9;

2 _ 2
a2+3a=3—a; {a<-;3a—a 6a+9; a=1;x"-3x+2=0;x=2,x=1;
a<

OrtBert: 2; 1;

0) x/x2+x+7+x/xz+x+2=x/3x2+3x+19;x2+x+2=a20;
a+5+a =Ba+13;:2a+5+2 Val+5a=3a+13;
5 a2 158 —a+8: {3a2+4a—64=0,
a

>-8
Da=4;x>+x-2=0;x=-2,x=1;
2) a=—(16/3); x* + x + (22/3) = 0; perueHuii Her;
Ortset: —2; 1.
1720. a) sin? x + cos® 2x = 1; 1 — cos 2x + 2cos’® 2x = 2;
2c0s2 2x — cos 2x — 1 = 0;
1) cos2x = 1; 2x =t + 27n; x = /2 + 7n;
2) cos2x =—(1/2); 2x = +(2n)/3 + 2mn; x = +n/3 + nn;
OtBet: /2 + 7tn; 7/3 + 7tn (B OTBETE 3aJaUHUKa OeYaTKa);
0) cos? 3x — sin’ 3x — cos 4x = 0; cos 6x — cos 4x = 0; sin x sin 5x = 0;

X = %,Xan;XZ(nn)/S;

Otser: (1tn)/S.

1721. a) cos 5x + cos 7x — cos 6x = 0; 2cos6xcosx — cos6x = 0;
cos 6x (2cosx+1)=0;

1) cosx = 1/2; x=i§ + 2 mn;

2)cos6x:0;le +E;
12 6

OtBert: £(t/3) + 27n; (7/12) + (wn)/6;
6) sin 9x — sin 5x + sin 4x = 0; 2 sin 2x (cos 7x + cos 2x) = 0;
5x nn

. 9x 2nn
sin 2X cos chos — =0;x= —;Xx=

b 2nn
= o =
2 2 9 9

mo 2mn
5 57

i



m T 2nin W 2nn
OrBer: — ; — + ——; — + ——.
2 9 9 5 5

1722. a) cos 6x — cos 2x + cos 8x — cos 4x = 0; sin 2x (sin 4x + sin 6x) = 0;

. . mn n T
sin 2x sin 5x cosx =0; X = — ,X= —, X =—+7n;
2 5 2
mn  7n
OtBeT: — ; —
2 5

6) sin 3x — sin X + cos 3x — cos x = 0; sin x (cos 2x — sin 2x) = 0;
sinxsin(2x — (n/4)) = 0; x = 7tn, X = % + % ;
OrtBer: 7n; x + n_n.

8 2
1723.a) 3 tg2 X — 8 =4 cos’ x; O3:cosx#0;3-3 cos? x — 8 cos? x = 4 cos'*x;
4 cos*x + 11 cos?x —3 =0;

1) cos’x = l;cosx=ﬂ: l;x=ﬂ: l +27mn, x =+ E + 27n; X = £(n/3) + mn;
4 2 3 3
2) cos’x = —3; peleHHii HeT;
OtBert: £(nt/3) + mn;
sin” x

1-sin®x

0) 4sin’x = 479tg2x; 4sin®x=4-9 ; 4sin*x—17sin®x +4=0;

Dsinx= Lix=(— 1) ® takx=(- T fak: x =+ %+ 7k
4 6 6 6
2) sin’x = 4; pemenwuit Her;

OrtBer: ig + 7K.

1724. a) sin® x — sin® x cos x + 3 cos® x = 3 sin x cos’ x;
sin x (sin x — cos X) — 3 cos® x (sinx —cos x) =0;

sin (X — %)(sin2 X —3 cos’ x) =0;
. T b

1) sin(x——)=0; x= — +n;

) sin( 4) 7

2) tg2x=3;x=i§ + 71n;

b b
OrtBer: Z +nn;i§ +7n
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. . b
0) sin’x + 5 sin® x cos x = 6 cos’ Xx; cos x # 0, T.K. X :E-Hm HE BIISIIOTCS

peHICHUSAMMU,
tg' x+5t"x—6=0;(tgx—1)(tgx + 6 tgx + 6)=0;

1)tgx=1;x=§+nn;

2) tg?x + 6tgx + 6 = 0; tgx = -3 + \/g;x=arctg(f3i x/g)-ﬁ-nn;

OtBer: % + 7n; arctg (— 3 + \/§)+nn.

1725.a)sinxcosx—6sinx+ 6 cosx + 6 =0; cosx —sin X =t;
2 1

sinx cos x =— 7+ > 1-t2+12t+12=0; - 12t — 13 = 0;

1) t=13; cosx — sinx = 13; pemeHuii HeT;

V2

. n KT W
Dt=—1;sin(x— —)=—;x=(-1" = + —+7nk;
) =) 5 =07+

Orser: (— 1) KL E+1rk;
4 4

6)Ssin2x—11sinx—11cosx+7=0;sinx+cosx=t;
sin2x = 2sinxcosx =t — 1; 5 = 11t +2 = 0;

t= l;sin(x+ E): £;X:—E +(—1)karcsin£ + mk;
5 4 10 4 10

2) t=2; sin(x + g) = \/5; pCLICHUI HET;

Otger: 7% + (- D arcsin \1/——5 + k.

1726.2) 8V% —3. 4¥x _3 ¥+ L g p3Wx 3. 02Vx _g.oVx g,
(2 1y x a2 _gy=o,

2=t x=0;

2) 2% gl g oV =4 x=4
W — 5 HE UMEET PElICHNUI;

Otger: 0; 4;

6)410g5x_6 .2log5x+210g5125:0;2210g5x_6 .210g5x+8:0;
1) 2'085% = 4;x = 25;

2) 285X = 2x = 5;
Ortser: 25; 5.
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1+x 1

1727.2)2°-5 % =50;2°-5 % =10; - + x logs2 = logs10.
X

x* logs 2 — x logs 10 + 1 = 0;
D=log’ 10—4logs2=1+2logs 2 + log’s2 — 4 logs 2;

1+10g52+1—10g§ 1+log52—1+log§
x=_— ©5°7° 755 —_ o5% 7SS

=1;

=log, 5, x
2logs2 2logs2

Otger: 1; log,5;
3
0) 3" -2 x =24, i +x log,3 =3 + log,3; x? logy3 — (3 +logy3)x +3=0;
X

+(3—
X:3+10g23_(3 log, 3) ‘= 6

;X = =3log;2, x=1;
2log, 3 2log, 3
Otger: 3 logs2; 1; (B OTBEeTE 331aYHUKA OTICUATKA);
x2 o
B)3* 1. 625 x-1 =225;3%"1.625 x =

25

x—1+ !

log; 625 =2 — log; 25;

x-1Y-(x-1)2-2log;5)—4log; 5=0;

Nx-1=2;x=3;

2)x—1=-21log; 5;x=1-21log; 5;

Otget: 3; 1 —2 log; 5;

24X 3

r)5*-2 x =40;5-2%x =20;x+ Elog52:1+10g54;
X

xz—x(l +2logs2)+ 2logs2=0;x=1, x=2logs2;
Otser: 1; 2logs 2.

—4 4
1728. a) logy, V5x—4 =logo,x; O13: {)5(>0>0; x> g;
X —5x+4=0;x=4,x=1;

0) log ; V3x2-7x-9 =log;(x +2); Ol3: x >—2; 3x> = 7x + 9 = x>+ 4x + 4;

1
2x2—llx+5:0;x:5,x:5;

B) logz (x — 1) = logs V6X—11;OI[32X>1;X2—8X+12:0;X:6,X:2;

r) logosx = logp s x \jx2 +x;0103:x>0; X =x+x;

x = 0 — ne Bxoaut B O/13;

OTBeT: HeT perIeHUH.

1729. a) log20,5x +12="71log,x; logzzx -7log,x+12=0;
1)log,x=3;x=28;2)log,x=4;x=16;

OtBeT: 8; 16;
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0) logzoysx + log | x/; + 8 =0; 10g20,5x + log, x +8=0;

V2 2
1)log205x=4;x=.i;2)1ogzosxzz;x= L
’ 16 ’ 4
Ortser: L; l;
16 4
B) 9 log>sx =11 log ,x + 12; log’,x — 11 log , x — 12 = 0;
1

1)log,x=12; x=4096; 2) log ,x =—1;x = 5;

1
Ortgert: 4096; 5 (B OTBETE 3aJaUHUKA OTCYATKA);

—loo2 x —
r)m:3log8x—l; {log2x+11—log2x 2log, x +1,

3loggx >1
logy x =5
log%x—_’alogzx—lO:O; [logzx:—% x =32, le;
x=2 4
x=2

Otsert: 32; 1/4.

1730. a) log , +1 (x2—3x+ 1) = Lx3-3x+1=x+1;x"—4x=0;x=0,x=4;
MOJICTAHOBKOI yOexkmaeMcs, 9To X = ) — He MOJXOIHT, X = 4 — TIOJXO/INT;
Ortser: 4,

6)log, (2x*—3x—-4) =1;2x*—3x—4=x%

X =4 — TOIXOIUT; X = — 1 HE TOIXO/TUT;
Ortger: 4.
X
1731.a) In (0.2* - 7)=In (9 -3 - 0,2%); O[13: {O,Zx > 7; HET pelIeHHii;
0,2% <3
6)910g3x712.310g3x+310g327=0, x>0 .
T x2-12x427=0
x=3,x=09;
B0 L (@) B g (- 2) - 1= lg (x 1)
lg(xz—x—2)=1 5 x=4
x>2 ; {X _X_IZZO; x=-3; x=4;
X >—1 x22 x>2

Dlogs(2+3-5 %=x+1;2+3-5%=5-5%5-5%_2.5%_3=0;

HN5*=1;x=0;
2) 5% =—(3/5); Het perueHmuii;
Ortser: 0.
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1732. 2) 10 In? (3x—e)-5In(2x+e) _ (0,1) (0,1)ln(2x+e)5 -
1-5In(2x+e)=In’ 3x—e)—5In 2x +e); I*3x —e) = 1;

2e
X=—
X-e=c 3 MPOBEPKOI OexmaeMcsi, d4Yro o00a KOpHS
Ix—e=1/c 2l poBep y ) p
X=—
3e
MOAXOJIAT;
2
2¢ e“+1
OtBer: — ; R
3 3e

6)lg (9" +3™" —1)—1g(3*=2-9%=0;3%+3 -3~ 1 =3"-2-3%,
3:3% +2-3°-1=0;

1)3*= % ; X =—1 — moaxomur; 2) 3" = —1; HEeT pelIeHHii;

Ortsert: —1.

1733. a) logyo (Ig (x+1) — 1) "' =log o7 (3 g (x + 1) — 1)~ log o (Ig (x + 1) + 3);
e

lgx+ D) +21g(x+1)-3=31lgx+1)—1;1g (x+1)—log (x + 1) —2=0;

1) log (x + 1) =2; x =99 — moaxoxnut; 2) log (x + 1) =— 1 — HeT pemenuii;

Ortsert: 99;

0) log\/g (Bx—2+43x—-1)=21logz 243x—1 +1);3x—-1=4+3x-1;
V3x -1 (V/3x-1-4)=0;
1) V3x-1=0;x= % — IOJXOJIUT;

2) V3x—-1=4;x= 1?7 — TOJIXOJIUT;

OrtBer: l; 1—7
33

1734.a)2lg2X75|1gX| =0; 1) |1gx| =0;x=1;2) |1gx| =5x=10";
Ortser: 1; 10*%;

2
6)ln2X—3ln—X =0; In*x 1—i =0; |lnx| =3;x=¢%
|lnx| |lnx|

Orser: e .

1735. a) log? o5 x — 3 | log o5 x| +1og 5 x=0;

1)x € (0;1], T.e. |1og2 05X =1og o5 X; log%’S x —2logy s x=0;
lOgO’SXZO. x=1 .
loggsx=2" |x=1/4
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2)x 21, 1.e. [loggsx| =—log o5 X; log%’s x +4logysx =0;

log%,sx:o . {le .
log(z),sx:—47 x =16’

s

OtBer: x=1;x=16;x= %
6) 1g” x — 9|lg x| - g x =0;

_ ~1
1) xe(0:1], T.e. [lgx| = —lgx; lg>x + 8lgx = 0; [lg" 0. {X

ng:—S’ x:]()ig;
]gx:() x=1
> = - 1o?x — —0- . .
2)x >1, t.ellgx| =1gx; lg'x — 10 1g x = 0; [lgx:lo’ L:lom’

OrtBerT: X = 10'8;x =1x= 10'°.
1736. a) log; (2sinx—1)= log; (2 - sin’x); sin’x + 2 sinx — 3 = 0;
6 6

X = + 27n;

z
2

sinx =-3
sinx=1 "~

6) logs (2 cos? x — 1) = logs (- 11 cos X + 5); 2 cos®> x + 11 cos x — 6 = 0;

[COSX - 1/2; T.K. «(11/2) + 5 <0 u |cos x| £ 1, To penIeHuit HET.
cosx =—6

1737. a) log, sin x = log, — (cos x);
sinx+cosx =0 [sin(x+7n/4)=0 (x=—(n/4)+mn
sinx >0 ; {sinx >0 ; 4sinx >0 ;
cosx <0 cosx <0 cosx <0

x=3—n+2nn;
4

6) log; cos x =logz — sin x.
cosx+sinx=0 [x=—(n/4)+nn
sinx <0 ; 4sinx >0 ;x=7£+2nn.
cosx >0 cosx <0 4

1738. a)x/x_sinxlog2x=0;
sinx =0 X =Tn
Jx=0  ||x=0
log,x=0" ||x=1"
x>0 x>0

Ortget: mn, n > 0; 1.

6) V3x+1 cos2xIgx=0;
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mzo X=—(1/3)

cos2x =0 ) x:%+%_
Igx=0 =1
3x+120, x>0 >0

OrtBer: E+E,n20, 1.
4 2
1739.2) 2 ™! (sin x — g)log 05 (x+4)=0;

, x=()"Z
smx=7 3

s X:—3 E

1 +4)=0
0go5(x +4) .4

Orser: (~1)" g o, n>0,-3.

0) (sin 2x + cos 2x) (x —84/2x —15)=0; O/13: x > 7,5;
1) sin2x + cos2x = 0; sin (2x + (n/4)) = 0;
X=— % + n_zn ;n 2> 6 (T.K. X gonkeH Bxomuts B O/13);

2) x =8y2x —15; x* - 128x + 960 = 0; x = 8, x = 120;

Orser: 8; 120; = + ™ n>6.
8§ 2

x|
1740. a) 1+ x*= (%} ; O4EBUJIHO, X = ) — KOpEHb;

1 x|
Tk 1+ %% >0, [EJ <1 npu Bcex x # 0, To Apyrux kopHeil, kpome x = 0, HET;

Ortser: 0.

6)3-x>=2 I« ; MyCTh X > 0; T.K. mapaboia yObIBaeT Ha 3TOM IIPOMEXYTKE,

a 2/ BO3pACTaeT, TO IEPECCUCHHE MOXKET OBITh TOJBKO OAHO — B CHILY
YEeTHOCTH (DYHKIHA y =3 — X By = 2K x = -1 — Takxe KOpeHb U JIPyTUX
KOpHeii, kpome X = £1, He Oyner;

Ortser: 1.

1741.2)2 - x - ¥x =0;
2-x= VS X ;y=2-x-—yObBaer,ay = VS X — BO3pacTaeT, 3HA4YMT, rpaduku

9THX (YHKIHUNA HMEIOT TOJIBKO OJJHY OOIIYIO TOUKY —X = 1;
OrtBer: 1;
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6) logs x + (x — 5)* = 1;

OJ13: x > 0, pu x > 0, y = logs X BopactaeT n y = (x — 5)° — Bospacraer = y =
=logsx + (X — 5)° — BoO3pacTaeT; 3HAYNT rPad¥K STOH QYHKIHMH MOXKET HMETh
TOJIBKO OJJHO IEPEeceyeHHe ¢ MpAMOW y = 1; JIerko BHAETH, YTO INEPECCUCHHUE
Oyzner npu x = 5;

Ortser: 5.

.5
1742. a) sin Tnx=x274x+5; pykmus y = x> —4x + 5= (x — 2 + 1
. Sn
NPUHUMAeT MUHHMMANbHOE 3HaueHWe | mpu x = 2; ¢yHKUIUs y:smjx
2 8n N
MPUHUMAET 3Ha4eHue 1 mpu x = 3 + 5 = X =2 — eIUHCTBEHHBIH KOPEHb (T.K.

x274x+5>1npnx;ﬁl,asin%xﬁl);

OrtBer: 2;

6) — cos 7nx = x* — 6x + 10; paccy)Kmas aHATOTMYHO MPEABIAYIIEMY MyHKTY
HOIYYHM: X = 3;

Ortser: 3.

1743.2) Vx> —2x+2 +logs Vx> —2x+10 =2;

byukumsa y = v X2 —2x+2 MIPUHUMAaeT MUHUMAaJIbHOE 3HaYHue y = 1 mpu x = 1;

byukums logs v x2=2x+10 MPUHUMAeT MUHUMAaJIbHOE 3HaYeHue y=1 npu x=1;
Ortger: 1;

6) (x—7)° +logs Vx> —14x +74 =1;

paccyX/ast aHaIOTHYHO TPEIBIIYIIEMY IIyHKTY, IOIy4nuM: X = 7;
OtBer: 7.

1744. a) log, (x> — 4x + 8) = sin %7 cos Tr_zx ; bynxuus y = log, (x* — 4x + 8)
MIPUHUMAET MUHMMAJIBHOE 3HAYHUE Y=2 IIpU X=2 IPU X # 2, y > 2;

. Smx X
¢byHKIMS y= sin E cos B MIPUHUMEET MaKCUMaJIbHOE 3HaYCHUe y = 2 Ipu

x=2;npux#2,y<2;
OrtBer: 2.

6) logs (x> + 4x + 13) = cos 1x — sin % paccy’xasi aHaJIOTHYHO MPEIBIAYIIEMY

MYHKTY, HOJIYy4YUM: X = —2;
OrtBeT: —2.

§ 57. Pewenue nepasencme c 00HOI nepementol

189



1745 a)x279—0' ) x| <3;2)x* <81;3)x° < 729;
6)— <§ 1) x>3;2) x> >273; x° > 243.

1746. a) logy,x <0; 1) logs x> 0; 2) logp, x <1;3) x> 1;
10*
1000
1747. a) sin x + 2 logz x > 20 u sinx > 20 — log; X; SBISAIOTCS PAaBHOCHIEHBIMY,

T.K. TEPEeHOC W3 OAHOH YacTH YypaBHEHWS B JPYryl0 HE HapyIIaeT
PaBHOCHIIBHOCTH;

sinx . [ /
0) ——=21 u sin x> x% +1 sBasores PaBHOCUIIBHBIMH, T.K. X2 +1 >0,

x“+1
[03TOMY JIOMHO)KMB Ha HETO, Mbl HE HAPYIIMM PaBHOCHIBHOCTH;

6)10*3<1; 1) <1;2) 10* < 1000; 3) x < 3.

B) 13 —13% 4> 10°u 13 210* + 13 X2_4; SBISIOTCS PABHOCHIIBHBIMH, T.K.
HEePEeHOC He HapyIIaeT PaBHOCWILHOCTH;

r) 10 *~ Mg (x*~4)>0 u g (x>~4)<0; sBnsI0TCA paBHOCKIbHEME, T.K. 10 1 >
0, MO3TOMY pa3/Ie/IB Ha HErO, Mbl HE HAPYILIMM PaBHOCHIbHOCTH.

1748. 2) Ig (x*+9) > Ig 2x*+4) © x>+ 9>2x* +4 (T.K. X* + 9> 0 u 2x> + 4 > 0);
6) 1,47 9< 1450 o 7x—9<x2—6;

B) §/4x—9 2§/7x+9 S4x-927x+9;

1) logo, (16x* + 8) <log, (x> + 1), 16x* + 8> x>+ 1.

X >24

3x—11>2x+13 .
1749. a) {17x+9<9x+99’ <£, HET peuIcHul;
x >24
3x-11<2x+13
; ; 8;111].
% {17+929x+99’ Hrxels ]
(x+1)° —(x-1)* 212 x=3
1750. a) ; 9 ;X € [3; +o0);
(x+4)(x—4)- (X+2) <9 X>_Z
2 3 3 —1
( )(x +2x+4) x> <8x7 x> —8—x <8x; X > xe (_1:8].
3x —16<x 2x <16 x <8
7+3x<5x+3 X>2
1751.a) {7x—-15<4x-3 ; <{x<4;x € (2;4);

11x-32>13x-42 |x<5
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29+25x>2(13x+9) [x<11
0) ¢2x>5 3 9x>2,5;x€(2,5; 11).
3(5x+3)<4(4x +3) x<3/7

3x+5 10-3x _ 2x+7 168
+ > -

21,
1752.2) 77X7_11(x+51)>3x—:1;_13—x’
36 32
45x+75+210-63x —70x —245 > -840 [88x <880, [x <10
{14x—11x+11>6x—2—39+3x {6x<52 ’ {x<26/3’

X € (—o0; 26/3) (B OTBeTE 3aIaYHHKA OIICUATKA);
2x—-11 19-2x

1 T3 SPX [2x—4x-8x<38+11 [10x >27
0) ; ; ; x€(2; 7; 6).
12x+15 1 X 10x+75>9x—-9+15x  [14x <84
>—(x-D)+=
5 3
3 2
1753. 2) X2<3 : x()2< 1)<0 :
3x°—-x>5-15x 3x“+14x-5>0
x<-1
O<x<l
; Xe(—wo; =5)u(1/3; 1);
X<-=5
|:X>1/3
X+§ <1 127<0 x<7
X — L) x= . _ . —0: —(2 1/2; 7).
0) x4 S 9gin x<—(2/7); x e(~0; —(2/7)ud/2; 7)
>-—1 >0 x>1/2
4x -2 4x -2
x 24 x2+2x-24<0 [-6<x<4
1754. a) 3 x +2 (x+2)2 X #E-2 ;AxX>-3
—-3x<9 X >-3 X #-2
x € (-3;2)u(-2;4)
x2—1,5x—7 50 ) 5
- 5 2x°-3x-14>0, |X<-—
0 Y . . .
)1 (x—4) ,{_5<X< s ; {_5<X<5,
x% <25

X € (75;72)u(%;4)u(4; 5).
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x>2

2_
1755. a) X 4>0; X <—=2; X €(—0; +00);
x—6<0 x<6
r 3 x>0
0) (x=3) >27; 1; xe(——; +oo);x>—l.
|4x-1<12x [X>— 8
[x(x+1)<0 [-1<x<0
; ; -1;0 3; + o);
B) _3X_9>0 ’{X>3 ’Xe[ 2 ]U(’ w)’
r 2 3 x<3
v (xz+3)(x 3x+9)<54; x2+27<54; x <=3 x € (—o0i-3) U (3i+o0)
[ X"=9>0 xX“>9 x>3
2x -3 0 x<-3
3 1 11 3
1756. a) ol x>= ;Xe(w;=)U(-—;=)uU(=;+»)
S5x+1 0 3 52 2
ax—2 7 | -1/5<x<1/5
f2x 5 | 3x+15 S0 |3<x<-3
X+3 x. | X(x+3) x>0 . o S 4o
Ol e A I T CE IO RO,
— <0
Lx-2 x |x(x-2) 0<x<2
x<-3
[(x+3)x-D>0 |x>1 . . .
2|5 x2<0 a5 P XECENZ) U o)
xS—\/E
(.2
x° <25
-5<x<5
r) X—1<09 |:—3<X<1’ XG(—S,S).
Lx+3

>
1757. a) logjs (x — 1) <logj4 (2x +3); 0 <x — 1 <2x + 3; {1214;

OtgeT: x € (1; +o);

0) logps (2x + 1) <logps (x —3);

1758.a) log; (2x*—5x) > log,

T T
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x>-4
2x+1>x-3>0; ; xe(3; +o).
x>3

(2x - 3);
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x>2,5 x>2,5
0<2x?-5x<2x-3; {|x<0 ; 4lx<0 :x e (2,5;3];
2x*-7x+3<0  (1/2<x<3

6) lg (5x* — 15x) <1g (2x — 6); 0 < 5x° — 15x < 2x — 6;

X >3 x>3
x<0 ; {|x<0 ; pemrenuii Her.
5x2-17x+6<0 [0,4<x<3

1759'a)2m 2% V128;0[3: x> —4; Vx+4 =-1+ %;

416225 O
X+4>0 s

sSmx+——
6) 0,5 2 Sl;sinxzfé;xe[fg+2nn;4—3n+21m].

1760. a) log, (x* — 10x + 40) < logy (4x — 8); 0 <x* — 10x + 40 < 4x — 8;
x*—14x +48<0;x € [6; 8];
6) logo7 (9x — 4x) > logy7 (X* + 4x%); 0 < 9x — 4x” < x° + 4x%;

x(x2 +8x-9)>0

9
s xe[l; =)
0<x<% [ 4)

5) Io X—_2>lo x+1  x-2 >x+1>0.
82 ox—a T B2 X320 x4 x+2

2x+2 X

5 <1 2<0
X + o x+ . .
X>—1 b X>—1 ,XE( 1’0)5
Xx<—-2 x<-2

r) log; (5x—4)< log, %2 —5x+4<0;x € (1; 4).
3 3
<
);17 X € (05 1] U [7; +o0);
6) (x> —2x)° < (2x —x*—2)’; 2x* —4x +2<0; 2(x — 1)* < 0; x = 1;
B) (x> —10)!' < (5-2x)"; X2+ 2x - 15<0; x € (- 5; 3);

1761. a) (x> — 6x)° > (2x - 7)%; x> — 8x + 7> 0; {

2 7 2 7. .2 x<-1
r) (6x°—4x—2)" > (x"+3x+10)"; 5x" = 7x - 12> 0; ;
x>24
X € (—o0; —1) U (2,4; +o0).
1762.2) X" + 1)° > 2*+ 7)% 28" + 1 22+ 7, 2" > 16; x € [4; +o0);
6) (2- 0,1+ 3)!% < (0,1 + 103)'%; 0,1* < 100;
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X € [-2; +o0) (B OTBeTE 3a/lauHMKA OIleYaTKa);

B) (3 - 3logg, %)" < (logg, x +7)"; 3 = 3logy x < loggox + 7;
logp, x>—1;x € (0;5); 0 <x <5.

r) (3log; x — 24)’ > (2 logy x — 22)°; 3logsx — 24 > 2log;x — 22;
log; x > 2; x € (49; +o0).

1763.2) 25 2 _8 %" 1>0. 2% 2% >0; x> > 3x; x (x — 3) 20;
X € (=00; 0] U [3 ;+ o0);

2 2
6)27 57 =3 X1 <0; 3153 371 357 432> 16, x€(—o0i- 2) U (2 + 00).

1764. a) (x/g)tgxﬁ %; 372)tex < 36/ 2)tex, %tgxg 1+ % —tg x;
3

b b
tgx<1l;x € (—— +7an; — +an];
g (2 2 ]

0) x/E Zoos X ICOSX ; cos x >— 1 —cos x; cos x >—(1/2);
2-2

xe(723—7t + 2 1n; %+2nn).

X
< -
1765.2) 3% -2 .3 -3 >0; 3x— 1; x €[l; +o0);
3*>3

6)2~5x75x71S0;7%SSXSI;Xe(—oo;O].

1766.

a)3 ™. 214 3%. 2 <10,5;

3*.27%(6+1)<10,5;

3¥27*<1,5;

30003 < 30y (1 - logy3) < 1 —logy3; x € (—oo; 1];

6)2%-5" "X 423" 1. 57 X>28:2%5°%(5+2)>28; x—xlog, 5 >log, 0,4;
< I-log,5

< ;X € (—oo; ]1.
1-log, 5 il

o
1767.2) ¥x — $x —2>0; $< L x> 64 x € [64: +o0).
X >2

0) \ISX —61\/0x +8<0;2<10X<4; 210<x<410; xe(210; 220).

1768.2)3* +3 X' <4;3% -4 .3*+3<0;1<3"<3;x € [0; 1];
6)25 *-50>5*"1,52x_5.5%_50>0;
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x _
S 5; X € (—oo; —logs10).

5% >10
1769.a)10g22x7710g2x+12<0;3<10g2x<4;xe(8;16)
log, 3 x >3 x<1/27
1 2 ~101 +3>0: 1/3 4 = . .
6) 3 logjj3x—10log | x+320; [logmxgl/S’ x>t
3 I3
1
X € (=005 17271 U [ 5= +).
B
1770. a) log*, (x — 1) + 3 log, (x — 1) + 2> 0;
x<é
—_N<— =
B"gz(" T S oo
ogr(x=D=-1"1 3 4 2
2

s

6) 9 1080,1 X _ 4-3 1080,1 X + 0,1 1Ogo,l 3 < 0; 32 IOgo,l X _ 4.3 lOgo,l X +3< 0;

%<3l°g°le <3 —1<logyx<1;0,1 <x<1;x e (0,; ).

1771.a)2sin2x—3 sinx +1<0; % <sinx<1;x € [% + 27mn; 5% + 27n];

6)coszx75005x+4S0;1Scosx$4;cosx=1;x=2nn.

1772.2) 3*> 12 - 1,5x; x > 2 (cm. puc.);  6) 2% >+/x; x>0 (cm. puc.);

Y

N B YR

X

20 2 4 6 8
B) 3* <12 —1,5x; x <2 (cM. puc.);

20 2 4 6 8

r) 2* <4/x; Her pemenuii (cM. puc.).

R
8 AY
6 6
4 4
24 X 2
=t > ‘ ‘
20 2 4 6 8% 20 2 4

1773. a) logrx <6 —x; x € (0; 4) (cMm. puc.);

2
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4
2 X
-2_20¥ 24 6N
4

6) logsx > X°; pewrennii HeT (CM. PUC.);
g p

r) logsx < x%; x> 0 (cm. puc.).

1774. a) x* + 1 > cos X; X — mo6oe uncio (cM. puc.)
Y
F

2
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. T T
0) sinx <—(X+ 5)2 -1, x= - (cM. puc.) (B OTBETE 3aJ]a4HUKa OTICUATKA);

B) x>+ 1 < cosx; x =0 (cM. pHC.);

S A

-2
) sinx > —(X + g)z —1; x — nroboe uuncio (cM. puc.)

Y

-4

-2
1775. a) 3™ * > cosx; x — mo6oe uncio (cM. puc.)

% :~ar/_51 <78
-4

0) V x% +1<—cosx; peeHunit HeT (CM. puc.) (B OTBETE 3aJauHHUKA OTIEYaTKa);
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N

X

7

-8

Y

-4

2
B) 3" X <cosx; x =2mn (cM. puc.) (B

WY

48

b

OTBETE 3aJ]aUuHKKA OIEYATKA)

by

A

R I
-4
r) Vx? +1>sinx; x — 11060€ unciIo (cM. puc.).
Y
£ X

1776. a) lgx<l—l; x € (0; 1) (eMm. pu
X

2

c.);

1

X

-1 01 3 4
1

0) log;gx = 1 I;x 21 (cMm. puc.);
’ X

I

4

o
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\/9—x2

1777. a) y = ——————; 00JacTb ONpeIeeHus JaHHOW (QyHKIIUH:
log(2-x)
x €[-3;3]
X<2 ;x e [F3; DHu(l;2);
x#1

."X2_4 X >3

= ; 00JacTe onpeseNeHus JaHHOK QyHKIHU: X #4
logg(x —3) [pz

x<-2

o)y

x € (3;4) U (4; o).

1778-a)9*”+4-32“224%;32**2(%4)2 %;
3

2x+22-1ix € (3 Fo0).

1
2

49

6)8* 743277 <24-32 70 (1432 < =

3x-6<-1;x € [~ %].

1779.a)4‘5 29.2V% yg<p1<2Vx <8;0<\/x_ <3;x € (0; 9);
6)9& -10-3Vx +9<O;1<3‘/;<9;0<\/x_<2;xe(0;4).
1780. a) x* — 8x — 6x° + 12x* > 0; x (x* — 6x + 12x — 8) > 0;
X (x—=2) (x—2)*>0; x(x—2)*>0;
et
N

X € (—00; 0] U [2; +o0);
6) x* + 12x < 13x% x(x> — 13x + 12) < 0; x((x° — x) — (12x — 12)) <0;
x(x — D>+ x = 12) < 0; x(x — 1)(x — 3)(x + 4) <0;

+\ — - [+

- 1 3

x € (-4;0) U (1;3);
1781.a) (x —2) logy (x +2) > 0; O[3: x > —2;
BOCIOJIB3yeMcs TeM, 9To sign logy(x + 2) = sign (x + 1);

+ - + X
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x € (-2;—- 11U [2; +©); 6) (3—x) 4/logs(x+5) <0;

OJ13: x > - 5;x 23 >-5;x € [3; +0).
1782. a) (x — 3,1) In (x* — 10x +22) > 0;

N {xz —10x+22>1. {(x—7)(x—3)20.

. 1 -+ .
o asst x & B3] U [T; + o)

x<3,1 x<3,1 x <31
2) {x2-10x+22<1; {(x=3)(x-7)<0; {3<x<7
x2-10x+22>0 [(x=5+/3)>0 {X<5_\/§

X>5+\/§

s

OtBer: X € [3;3,1] U [7 + );
6) (x—7,3)In (x* - 8x + 8) < 0;

D {xz_gﬂsm; {(x—7)(x—1)20;
x<7,3 x<7,3
x<3,1 x-7(x-1)<0

2) Ix2210x+22<1; d(x—4+242)(x—4-22) > 0;
x> -10x+22>0 [x27,3

Oteert: X € (—o0; 11U [7;7,3].

X € (—o0; 1] v [7;7,3];

1783.2) (2* - 3) Bx —4) <0; (2X —2"°23)3x - 4)<0; x € [% Jlog, 3];

+ - +

4/3 logy3

6) (3logs x — 1) (3x — 4) > 0; OJI3: x > 0; 3log3%-(3x —4)>0;

+ - +

4/3 E/E)

xe(o;é]u[%/a_;m).

1784.a) (x +3)log ; x<0; OZ3: x> 0; mpu x>0,
7
T.€. HCXOJJHOEC HEPaBEHCTBO PAaBHOCHIIBHO crenyrommemy: log, <0 ; x € (1; o).
7

x>-1

0) (x—5) vx+1 <0; {X_5<O; x e(-1; 5);
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e3)(—1 1

B) e > () ; BocIob3yeMcst Te, uto sign (e — 1) =sign (3x — 1);
X+
+ - TR
1 8
3
1
X € o= 8)U(5;+ @)
X Vx+7<0; {X<0 ; X € (=7;0).
x>-7
2
1785.2) Vx log (¢ —8)>0; X 8>, ‘X‘>3; x€(3; +o0);
x>0 >0

6)3% 1% Jx2 _ 4 < 0; pemenuit wer, T.x. 3% 71 >0 u Vx2 -4 > 0);

B) V—x log; (100 —x%) <0; OJ13: x € (— 10; 0]; 100 —x>> 1;x € (—~/99 ; 0);
8

r) (2 x*-1s 0,5) logs (4x + 1) > 0; (25 - 27" logg (4x +1);
O/13: x >f%; x € (-1/4; 0) U (2; + ).
+ - + X

—(1/4) 0 2

\

1
w<o~oﬂ3;x¢4 xz 2 X3

X+2 - ’ T x+2
(B OTBeTe 3aaYHMKA OIIEYATKA);

1
x+1

MSO;OH&X;Q,X;&—I; ”;so; x € [-5: - hu(=1; 2].

X — X —

1786. a)

<0; x € (-2;3]

0)

1787. a) (x* — 2x) (tg’ x + 2"y < 0; OJ13: x # g + 7,

TR tg x + 251> 0, T0 X € [0; g]u(g;Q];

6) (x> +4x) (ctg? x +3* ') <0; Tk ctg’ x + 37 ' >0, T0 X € [~ 4; — M)U(=T; 0).

V2x+4 S V2x+4

1788. a) =

3 ; Ol13: x > — 2; x = — 2 — pelieHue;
7=

MyCTb TEHEPb X # —2; 2% ;X3

3 = 3
— 7%=

OtBert: X €[3; +o0) U {-2};
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N7+ 6x < N7+ 6x

0, 2x+1 - 073x+1

0) ;O)Z[3:x2—%;x:—% — pelieHue;

10 x+1
mycts Temeps x = —(7/6); 5 < [?) ;x<—1;

OTBeT: X € [7%;7 1].

1789. a) (sin® x + 1) (Ig (2x — 3) =2) < 0; Ig(2x — 3) < 2 (T.k. sin’x + 1 > 0);

0<2x—3£100;2<xﬁ ﬂ; X € é; i ;
2 2 22

6) (Vox—1 +5) (5% - %)>o;

2
so Lo il {1 J
575 I xe| g Ao

6x—120 x2e

B) cos X (2*7 +3*")>0; cos x> 0; x € [—g +2 7n; g +2 mn];

) 2 VB3x+1) (log? o5 (3x — 6) +2) < 0;
{2—\/3“1 <0, {x>1,

2; +o0).
IX—6>0 B X>2’XE(, OO)

1790. a) V3x%> +12x + 1;

x+1<0;x<-1;
)x+1>0;3x +12x+2x+ 1;2x2 = 2x 2 0; x € (— 1; 0] U [1; + )
Otget: X € (—o0; 0] U [ 1; + ).

< —
6) Vx2+x <x+1; OlI3: {i;ol; Ex<x+2x+ 1 x> 1;

OtBeT: X €[0; +o0).

B) V5x% +4 <7x+ 10;
11x2 +35x+24>0

{5x2+4§49x2+140x+100, o ,

7x+10>0 X>—7

7
r) V2x2+7x >5-2x;
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1)5-2x<0;22,5;
2)X<2,52x3 +7x > 25 +4x> 20 x; 2x% - 27x +25<0; 1 <x < 12,5;
OtBeT: X € (1; +o0).

1791. a) Vx* —11x —12 <v/x? +11x + 6;

0<x*—11x—12<x*+11x+6;

[xzu
x—12)(x+1)>0 <-1
X>——

1
6) V5x% —10x -3 >Vx —2x2 +3; 52— 10x—3 > x—2x>+3 > 0;

—ISXSE
x>2 ; xe[—l'—é)
5 )

3
X<——

1792. a) Vx2-4 - Jx-2 < JxP—4x+4;

Vx =2 (Jx+2 -1-4x-2)<0;

X =2 — peIleHHUe; MyCTh Tenepb X # 2; Yx+2 < Vx—-2 +1;
0<x+2<x-2+1+2+4x-2;

9<4x -8

X>2 ;xzﬂ.

Xx>-2 4
17

OtBet: X € {2} U [T ; +00);

6) VX2 =9+ Vx+3> Vx2+6x+9 ;O3: x=—3,x>3;
VX433 (Vx=3 +1-+/x+3)>0;

X =— 3 — pelieHue; MycTh TENeph X # —3;

VX =3 +1>/x+3;

X—-3+1+24x-3 2x+3>0;

{4)&—12225. xzﬁ_

5 4,
x>3 >3

OtBeT: X € {-3} U [% ; +00).
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X5
Vx2—5x —4x +26 Vx2—5x —2x +12 -

1793. a) >2;003:|x<0; 0;
T-x 7-x
x=7
x<7 x<7
D x <7 x<6 x<6
Vx?—5x >2x -12] x>6 ' x>6 ’
x?—5x>(2x—12)2 3x2 —43x +144 <0
6<x<7,
x>7
2) {X<7 ; {X>7 ; 4x2-5x20 ;
N _12° Jo<xP—sx<4axi+iad—dgx’ L N7 :
X oS <2x 12 rooRs X3k 43x+144 50

X>9;
OtBeT: X € (—0; 0] v [5; 7) v (9; + 0);

Vx2+5x —4x—6 XS ax—2x-10
6) XX X TWXTO o3 x>0 M X TXT
x-2 x—2

X #2

0;

) x>2 Cx>2 Cx>2
Vx2 +5x <2x+10° | x> +5x <4x* +40x+100" |3x%+35x +100> 0;

X >2;

X <2 Xx<2
2 x <2 x < -5 x<-5 < s
5 5 >-=5 s XS—9;
I 45x >2x+10° || [x>-5 Xzo
3x2+35x+100<0 —?<x<—5

OrtBeT: X € (—o0; —5] U [2; +o0).

3x-9>6 [x=5
1794. _ >6: . . —0: 1 - +00):
794.2) |3x - 9| 6,{9_3)(26, le,xe(oo, 1 U [5; +o0);
4-2x<16 X >—-6
ol <16 . . 6 10)
6) |4-2x| <16; {4_2X>_16,{X<10,xe( 6; 10);
5x+10>-15
B) [5x + 10| < 15; ;x e [-5; 1
5x+10<15
3x+9>12 x+1
. . . . _ -
0 [9+3x] >12; {3x+9<—12’ [x<—7’xe( =DV (1 + )
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1
X>—

6x—1>2 2 1 1
) _ >- . . P — s+ .
1795.2) [6x 1| 2,[6X_1<_2, X e ) UGt
X<—
3+2x<4 7.1
+oxl <4 A
6) [3+2x] <4; {3+2x2_4”‘€[ 237k
9x —1<4 1.5
] <4 cxe L5
B) [9x—1 4,{9X_1>_4,xe( 135
x<l
5-6x2>3 3 1 4
x| >3 : : L4 o
) [5-6x] 23 [5_6)(2_3, X e o lule]
X 2=
3

X € [1; +o0);

1796.2) |x+1] <2x: {4—2x<16 . {X>—6_

4-2x>-16" |x<10’

6x—1>2 [x>1/2 _ Xe(m;%)u(2,5;+w);

_ +1:
6 [3x-4] >x 1’L3x—1<—2’ x<~(1/6)

1
6x-1>2 |*735

6x—1<-2’ 1’
X <

B) |2x—1| Zx;[

X € (—o0; 1/3] U [1; +0);

16-8x < 4x +2 3 7.9

_ . : N

D |16-8x| <ax+2; {16—8X>—4x—2’ 9' %< [6’ zj'
<3

1797.a)[2x — 1| + [3x— 6] < 12;
)x>22;2x—1+3x-6<12;5x<19;x € [2; %);
2)12<x<2;—x+5<12;x € [1/2;2);
3)x<%;—2x+1—3x+6<12;—5x+7<12;xe (—l; %),

OtseT: X € (—1; ? );

0) |3x74| 7|X+2| >4;x> %; 3x—4—x—-224;2x>10x; x € [5; to0);

2)-2<x< %;—3x+4—x—224;2—4x24; X € [-2;— %];

3)x<-2;-2x+624; x € (—o0; -2);
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OtBeT: X € (—0; 1/2] U [5; +o0).

1798. a) sin 2x > sin x; sin x (2 cos x — 1) > 0;

cosx >1/2 b

sinx>0 X € [27m;§+ 27n]
C.Osxgl/z xe[n+2nn;5—n+2nn]
sinx <0 3

X € [2nn; % + 2nn] U [n + 27n; STTE + 2mn];

1
6)00s2x£cosx;200s2x7cosxf130;75 <cosx<1;

X € [72775 + 27n; 2775 + 2mn].

1799. a) sin(%—x)ﬁsinx; sin X — cos x 2> 0; sin (X — %)20;

X € [E + 27n; o + 27n];
4 4

I . M . W . T
0)cos (——x)<cosx;sin — sin(——x)>0;sin (—-x)=>0;
) (3 ) 6 (6 ) (6 )

X € [—S—TE + 27n; z + 27n].
6 6

1800. a) cos x > sin 2x — cos 3X; cos 2X cos X — sin x cos X > 0;
cos x (1 —sin x — 2 sin® x) > 0; (2sin® x + sin x — 1) < 0.

cosx >0 cosx >0 T P
) .2 . 5 . 1; x € (—— +2nn; — + 27n);
2sin“x+sinx—1<0 —l<smx<5 6
cosx <0
cosx >0 i — 5
) .2 . ; Smx < 1; X € (—E + 27n; —n+2nn);
2sin“x+sinx—1<0 2 6

sinx >—
2

Ortser: (—E + 2mn; Iy 2mn) U (—E + 2mn; Eu + 2mn);
2 6 2 6
6) sin x < cos x — sin 3x; cos X (2 sin 2x — 1) <0;

i b
cosx >0 ——+2nn<x<5+2nn

1 ; >
) sin2x<l T i
—+ N <X<—+T7n
12 12

xe|-Zim; X 42mn U 5—TE+2711‘1; Zioml;
2 12 12 2
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b 3n
cosx <0 —+2mn <X <—+21n

2)

. 1; ;X E (——Hn +2nn;——7n + 2nn);
sin2x > — b L 12 12

2 |—+m<x<-—+mn
12 12

OrtBer: Xe(— Hr +27mn; — i 4—27tn)u(—E +27n; I +2mn)( on +27mn; il +2mn).
12 12 2 12 12 2

5-2%
1801. a) G) > 772 X 5405 11>0;2">8; x> 3;

6) (03) VX172 <1;0/13: x > L xcis2:xs1:

(O}

I\ si 5 cos2x—l . 1 . 1
B) (37) ™ <3 25 cos 2x — sin X < 08 2X — E; sin x > 5;

X € (E + 2mn; 5_1r + 2mn);
6 6
r) 10201 > (10" H"=*2: O13: x> 2; In (x —2) — 1 > —In (x + 2);
xX>-4>—exe (—0; —d4+eJu 4+e; t+oo).
1802. a) Ig (0,2* — 5) <loge; (95 -3 - 0,2 "1 OJ13: x <—1;

X
02*-5<95-3-0,2% [%) <25;x>-2;

OtBet: X € (—2; - 1);
6) logyg; (3 v3x+ —2)>% logp; Vv3x+1 -lg(O,l‘g); OO3: V3x+1> %;

3 43x+1 —-2<3x+1;3x+1-3 43x+1+2>0;

Bx+1>2 V3x+1>2
12 (1.k. X momxeH Bxomutb B O/13);
V3x+1<1 §<\/3x+1<1

5
X e (—;0)u((l;+ o).
(27 ) U ( )

1803. a) V3 32X _13< 3"[%) +11; 3 7%(9-1)<24;—x<1;x>-1

(B OTBeTE 3alaUHUKA OTICYATKA);

6) (sin x — cos x) ° < (0,5 — cos x)’; sin x < %; X e [77?“ + 27n; % + 27n];

5
B) (V6x+5—102 (6x—4)2;013: x> =; J6x+5—-12/6x—4;

w N
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6X+6—2v6x+52>26x—4; 24/6x+5<10;6x+5<25;x< ?;

T.K. X JOJDKEeH BXoauTh B O/13, 10 X € {%, —?}

Inx <-1

T) \j7 2In%x -3Inx +5 > 16— 4Inx : 2In% + Inx — 1 >0;

MX>1;
2
x € (0; l)u(x/g;-i-oo).
e

1804.2) YVx +2 - YVx —121; Jx +22 Vx +2 JWx-1;

-1<
{ﬁ i;;;xe[l;zt];
[lnxs—z
0) VInx+3 <Inx+1; thlZl ; X € [ e+ o)
X2 —
o3

B) sin X — 4/sinx <0; 0< +4/sinx <1;0<sinx <1;

x € (2 m; §+2nn)u(§+2nn;n+2nn);

0 V2X+4 -2 -4 >2,2°+4>4+2"—4+4 y2¥ -4,

2X
Vv2X -4 <1, { < jr; X € [2; log, 5) (B oTBeTE 3aMaUHMKA OIIEYATKA).
>

2% >
21—4x >0 51
1805. a) log, (21 —4x) > 2; OJI3: {x >0 s x e @DV )
X #1

1) x € (0; 1); 21 —4x < x%; x> + 4x — 21 > 0; peweHuii Her;

2)x>1;21 —4x>x% x> +4x—21<0;x e (1; 3);

Ortset: x € (1; 3);
22x-3>0

0) log2x,3(x2710x+9)£2; O/13: {2x-3=1 ; X>9; K. puXx>9,
x?—-10x+9>0

2x —3> 1,10 mmeer: x> — 10x + 9 <4 x> — 12x + 9; 3x> — 12x 2 0;

x<0
[ S 4; T.K. X JToJokeH Bxoauth B O/13, To X € (0; +o0).
X >
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1806. a) /sinx —1 <4 —x% Of3: sinx > 1; x = §+2nn;4fx220;

x € [-2; 2], T.k. X gommxeH Bxomuth B O/13, T0 X = 7/2;
6) veosx —1 >x*—49; Ol13: cos x > 1; x = 2mn; x> <49; x € [-7; 7]:
T.K. X J0JDKeH BxoauTh B O/13, To x = 0, x = £27.

1807. a) 6 logz (x —1) < 14 +2x — X2 mycts X — 1 =a > 0, Torga umeem:

6 logsa < 15— a% T.x. y = 15 — a’ y6wIBacr, a y = 6 log; a — BO3pacTaer, T0
rpaguk 3TOW (QYHKIMM MOTYT HMMETh TOJIBKO OJHY TOYKY IIepeceyeHUs;
oueBuaHO, a =3 = a € (0; 3];

Ortsert: (1; 4].

6) log, (xX®+x-10)>25-2x - 2x% MyCTh x?+x—10=a> 0, Torna uMeem:
log, a > 15 — 2a; T.x. y = log, = a Bo3pactaer, a y = 5 — 2a — yObIBaeT, TO
rpapukn 5THX (YHKUMA MOTYT HMEThb TOJNBKO OJHY TOYKY II€peceueHHUs,
OYEBHIHO, a = 2 = HEPABEHCTBO BBHINOJHACTCS NpH a > 2; X +x—10>2;
X+x—12>0;x € (=0 ;—4) U (3; + o).

§ 58. Cucmemot ypasnenuii

2

Xx+y=3
1808. a) ) ;
X +2y"—xy+2x-3y=3

x=3-y )
5 2 2 ;4y"—14y +12=0;
9+y " —6y+2y" -3y+y +6-2y-3y-3=0
3 3
2y —Ty+6=0; y==— x==; y=1, x=2;
y =7y y 5 5 y

x=0,x=-2y=2,y=0;
Ortger: (0; 2), (-2; 0).

X+y=5 X=5-y
B\ 3, 3 ; 3 2 3 ;
x +y =35 (125-y’ +15y" =75y+y =35
15y =75y +90=0;
y2—5y+6:0;y=2,x=3;y=3,x=2;

Otser: (2; 3), (3; 2).

x+2y=1 x=1-2y
r) 2 240 2 2 2 L0
2x°+3xy-3y =6 |2+8y  —8y+3y—-6y -3y"-6=0
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y2+5y+4=0;y:—4,x:9;y:—l;x:3;
Otser: (0; —4), (3; -1).

T 2
X+Y:Z cos(x —y)—cos(x +y)=———
1809. 2) L 2
. . b
sinx-siny =——— ==
y 2\/5 X A y
y=F,m
cos(E -2y)=0; 8 2
4 __rt_mm
8 2
n 7wn 3nm 7n
OrtBer: —g — 7; ? + 7 (B OTBeTE 3a/1aUHUKA OIICYaTKa).

3x=y+1 y=3x-1
6) y=2x+2 _ qy—4x+1 ; x+l _ 4—x ;
7 =7 +6 |77 =7T"+46

7-7%* —6-7* —1=0 — KBazpaTHOE ypaBHEHHE OTHOCUTEIBHO 75;
1) 7 =1;x=0,y=1; 2) 7* =—(1/7) — peluenuii Her;
Otser: (0; 1).
X =2y
1 .
lo 2y +x)+lo x—y+1)=log,(—)’
gy Qy+x)+logy (x—y+1) gs(yH)

log,,;4y +log,,;(y+ D) =log,,5(y+1);

4dy(y+)=y+1
y+1>0 5y
4x >0

OrtBer: (l, l)
2 4

) J7-6x-y* =y+5 |x=y+l .
y=x-1 ’ \/7—6y—6—y2=y+5’

1
X =—;

-1
X5

Y2 +10y+25=—y? —6y+1;y>-5; 2y’ +16y+24=0; y> +8y+12=0;
1)y=-2,x=-1;2) y =—6 — HE NOAXOJIHT;
Otser: (-1; -2).

3x+2y=1
S (3x+2y) +2(x—y) = 1+(-3) - 2; 5x = =53 x=1,y=2;

1810. a) {
Xx—y=-3

Ortsert: (—1; 2).
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2/x -3y =1
3Wx -2y =4

Otser: (4; 1).

;Sx/;=10;x:4;y:1;

x+y2=2 5

B) ; XT=2x+1=0;x=1,y= %1,
2y* +x% =3

Otsert: (1; £1).
Feify=3

T) ;8&:16;x=8,y:1;
Wx -5y =1

Otger: (8; 1).

log, x —log;y=-5
1811. ;51 =-15; x=
811.3) {210g2x+310g3y:0’ Slog, x 5 %

OrtBer: (1, 9].
8

1
=—— 1 T
COSX + 02y 2 ; cos2y=—; y:i—6+nn,x=n+2nk;

,¥Y=9;

0 | —

0)
3cos2y —cosx =2,5
Oteer: (1 + 27ik; £(7/6) + mtn).
2 - ax+y=6  |y=4-2X [x=5/3
B) {3m_zx+2y:_2’ {28—3x _g’ {y:2/3’

OrtBeT: (é, zj
373

2sin2x +tg3y =2 . oo wm o mn _n =k
" {6Sin2x—2tg3y:1’ sin@x) =25 x=CD s yEg
Omser: [ (—)F E 4™, T k)
12 2 12 3
35 ! 33 =2
X — X —
1812. a) y y ; IOJyYUB a = > ,b= 6 ,
15 2 3x -y x -3y
+ =1
3x-y x-3y
b
+—=-2
a 2 7b b=-6 3x-y=5
MOy YHM: ;—=-7; ; ;x=2,y=1
6 a=1 x—-3y=-1
3a+—=1
3
Ortset: (2; 1).
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3 6

X+y X-Yy 1 3 3a+2b=-1 [b=1
0) ; =a, =b; ; ;
5 N 9 _ X+y X-y Sa+3b=-2 |a=-1
X+y XxX-Yy
+y=-1
{X YT ix=ly=
x-y=3
Ortsert: (1; 2).
3
2x+3y =12 x=6-2y
1813. a) ) ; loggxy=1 xy=6; ;
logg xy +1=2log, xy 3,
6y——y =6
2
y2—4y+4:0;y=2,x=3;
Ortser: (3; 2).
[xy =10—34
0) xy =10-3 Xy; ypaBHEHUE \/5210—3‘\‘/5 —  KBaJparHoe
2x -5y =6
OTHOCHUTEIILHO ;*/E = (‘/@ =2 (4/5 =—5 He UMeeT pelLIeHuil);
Yxy =2

5 ; O3:xy>0; 3y+%y2 =16; 5y* +6y—-32=0;
x:3+5y

16
yz—?, x=-5 y=2, x=§;

Oteer: (-5;-16/5), (8; 2).

31 +2V =5
0812 X ; Slogox=5;x=2,y=2;

1814. a)
2Y +log,x=5

OtBet: (2; 2).
33x +y =log, 16x
x 2y 082 0% ; 3log, x* +2log,16x* =18; log,x* =2;
log, x" +23(x+y =6
x=2, y=-6; x=-2, y=10;
Otger: (2; 6), (-2; 10).
2 P
5) {tg X+siny=2

) ) ; 2siny=-2; tg’x =3; y:—E-i—ZTm, x:iﬁ+nk;
3siny+tg“x =0 2

OrtBeT: (iﬁ + nk;—E+ ZTcnj.
3 2
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IV -Tey-x[=2

ly-x|-3*7¥" =2

2y—x|=a, 37 =b; {

a=1 [x-vyv=2 X=2+
{ { ’ { Y y=3 x=5 y=l x=3

b=3" |2y-x==1"
Otser: (5; 3), (3; 1).

y-2=4%1

_ 2
1815. a) {y =X 2 pemenus (cm.puc.);
y =CcosX

X
27T
2, .2
+y =4
0) xry , 5 4 peuenus (cM.puc.)
y=2-X
Y
4
2
X
——H ‘ >
-2 ﬂ/}O N 4
2

B) {z z 31,111::’ 7 peuienuii (cMm.puc.);

3b—7a:2.
a-b=-2

P

v {y+2=\/x+4.

3 ; 1 pemenue (cMm.puc.);
y+x =0

v

; —da=-4;
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1816. a) {Z;_X; 2; peteHuii HeT (CM. puc.) (B OTBETE 3aJauHKUKA OMEYATKA).
AY
4
b Ny
4 2 [ 2 4

-2

4
6) {y = X(X - 4)‘

y+8=2x
Otser: (2; —4), (4; 0) (cm.puc.).
AY

x+1 _
1817. a) {g/:?:;

Ortsert: (—1; 1) (cm. puc.).

Y
2

X

-/3‘2-110 12 3 4
2
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_ Ax-1
ORI
[x-3=y+1
Otser: (1; 1) (cm.puc.).

N

6 -5-4-3-2-10 128374 5 6
1 AN

y =sin2x

6 .
) y—1:2x—g’

Otser: (1/2; 1) (cM.puc.).

2x+3y =1 .
1819. a) ; 2(2x+3y)t4x + 6y =—1-2+5; 0=3= Her penieHui;
4x+6y=>5

6 {COS(X TV Hsinxy =1 (xeby ) singy )y 2sinxy-Foos(xhy))= -1

2sinxy +cos(x +y)=-1

SinXy = —2 = HeT peIICHHN.
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1" x x
-1=| = . 1 1 .
B) y-l (3}2 SlnX—1=(§), HO (*] >0, a sinx—-1<0= wHer

. 3
sinx =y
perieHuil.
2,2 _ =x—4
= y=X
r) oy 4; 2 : x% —4x +6 = 0 = pewennii Her.
y=x-4 2x°-8x+12=0
y+2x=3 y=3-2x
1820.2) 5 iy x=1Ly=15 x=—, y=o;
X“+y =2 [5x"-12x+7=0 5 5
7 1
Otser: (1; 1), | =5 = .
ain. (% 1]

5) {x4—y4=15;{x4=16;{x=i2;
Xtayt=17 |yt=1 (y=#I

Oteer: (1; 2), (1; -2), (-1; 2), (-1; -2).
{25in(x+y)—3cos(x—y):5 . {sin(x+y):1 Cx+y=Tu4omk
Tcos(x —y) +35sin(x +y)=-2" |cos(x—y)=-1 x—y=725+27m’

X=%+n(n+k)

T ;
=——+n(k-n
y=—gtolk-n)
3n I
Ortser: 7+n(n+k); —Z+n(k—n) .

y_(1Y
r) 5_[ 3j ; log,x=3"%; r.x. y=log,x Bo3pacraer, a y=3"" y6sIBaer, TO

y=log, x
OHH UMEIOT TONBKO 1 TouKy nepecedenus (2; 1);

Ortser: (2; 1).
1821. a) {“X“_y‘z : log,(4—x)=—2+x+1; Ol3: x € [-1:4);
log,(4-x) =y

y=log;(4-x) ybniBaet, a y =+/X +1 —2 Bo3pactaeT = OHH HMEIOT TOJIHKO OIHY

Touky nepeceuenus (3; 0);
Orteer: (3; 0).
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y-x | x 1
2x X+ 2 _
6) Y : yzxzazo, X _p>o
_ X X+y
16 |—— -7,/ =% =1
X+y 2x
_ y=3x
b 1 a=1 y2X=1 31 _3
TPT2 5 9a=9; ER SN PR {y;ox;
16b—7a=1 b=Z | X =2 |xz0 U
4
Xty y#-X
Otger: (c; 3¢), ¢ # 0,, — nr000€ YncIo.
1
) PPV o XY= (xqy=1 |[¥T3
B 5 5 5 5
2x+y+3x—y:3 3x—4:1 X—y:O 1
y==
2
OrBer: [l, lj
22
=1
) Xy g {x+y:1 x+y=1 [x=2
r . . . .
V|| 2 222222227 =0 |x—y =3 |y=-1"
(4) > X-y y
Ortset: (2; -1).
1822.
2x + x+3y)=48
( ¥ ¥) 2x+y:i(x+3y)
a) 12x+y 3 ; 4 ;X +3y =0,
x+3y 4 x+3y =48

x=2,y=-2;x=-2,y=-2;
Ortset: (12; -2).

x-3
6) {y+2 ;

(x=3) +(y+2)*=17
x-3=4(y+2)
(y+2)2+16)y+2)> -17=0; y+2==1;
y#-2

y=-l1,x=7y=-3,x=-1;
Otser: (7; -1), (-1; 3).
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1823.

) x> +y* =13 {x2+y2:13 x*-y*=5 {Xzzg
a 5 5 5 5
xtoytzes Ly —y) =65 |x2yy? =13 |y =4

Xx=13
y=12"

Otset: (3; 2), (3; -2), (=3; 2), (-3; -2).

x4 = xzy2 +1
0) ; (X; y) He ABJSIETCs peLIeHUEM IIPU BCEX Y;
3x* = )(2y2 +2
Kyl ot 2
X’y +2  3x* 3’
Y =122 =1+ L x* =1 x =41, y==1;
Otser: (1; 1), (1;-1), (-1; 1), (=1, -1).

1824.

) y+x3:4
a 5
3y+y2+2x° =20

Y +y-12=0; y=—4, x=2 y=3, x=1
Ortsert: (2; —4), (1;3).
4
+x=3
6 47 ;
2x? —5x +3y* =1

2x% —8x+8=0; x> —4x+4=0;

x=2, y=1=I;

Ortsert: (11; 2).
x3y5 =32

1825. a) ; (0; y) He sBIseTCsl penIeHHeM IIpH Bcex y, (x; 0) He
x5y3 =8

SIBJISIETCS PELLIEHHEM IIPU BCEX X;

3.5
Xy 224; y2 =4x2; y=12x;

X’y 8

1) x> -8x° =8; x=*1, y=42;

2) —x°-8x* =8 — pemeHmii  Her ;

Ortsert: (1; 2), (—1;-2).

. {(x +2y) (x-2y)> =9
(x=2y)’(x+2y)* =-27
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X —2y=-3(x+2y) (aHaJIOTUYHO MyHKTY a);
4x =4y ; x=-y; y3y2 =1;y=1, x=-1;
Ortget: (—1; 1).

3—xy:—9

1826. a)

2xy—3—y =23
X

22 3¥ 5-0;
y X

-

X 1 y= —2X .
HD==—=; ) ; pEILICHHI HET;
2 |-4x"+6=23

x =3y =12
2)2=3; 2 ;) 5
y 3-3y2=—9 |x=16

Otser: (6; 2), (—6; -2).

x+y+£:_%
X-y y
0) 4 , ;
X“+xy 1
xy-y> 6
o T b v 0,x2y);
y X—y
b+a:—§ a:—i—b
6 6 i
1 1
ab=— b2+ 2+t =0
6 6
b:_l 2x+2y=y-x |Y=73X
1 2 3x=-y C3x=-y.
R A X
3 X#Yy X#Yy

(c; —3¢), ¢ # 0 — moboe ynco;
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1 [3x+3y=y—-x [4x=-2y

%) b:_E. 2x=-y C]2x=-y
1’ |y=0 T ly#0
a=——
2 |x=zy X#Y
(d, -2d), d # 0 — moboe gucno;
1827.
2X2+xy—y2:0
a) ; (x; 0) HE sBIACTCS penIeHueM s BeeX X = y#0;
y2—3xy=16
: X x 1
2["] +2o1=0; S=-1, Z=—
y) ¥ y y 2
n o LJ)y=2 Jy=-2
v i3yt=16" |x=-2"|x=2"
2 y =2Xx .
; pelIeHwil HeT;
4x? —6x% =16

OtBet: (-2; 2), (25 -2).
5) 3x? —Xy = 10y2
x? - 2xy + y2 =4

>

2
3[)(] ~X 10=0 (aHAJOTMYHO MYHKTY a); iz—é , E=2;
y) ¥ y 3y
R y=2 fy=2,
4y —4y? +yi =4 |x=4" |x=-4"
x——éy
2) 55 3 ;
7y2+10y2+y=4
_3 -3
yzzﬁ, A ] Y 4
64" 5 57
X =—— X =—
4
53 5 3
Otser: (4;2), (4;-2), | == — |, [ =5 —— |
TBeT: (4; 2), ( )[ 2 4] [4 4)
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2 2

X +3xy+y =-1

1828. a) Ty ; [ij :—l»
2x2 —3xy—3y2 =—4

X
(—J = —7 (aHANOTWUYHO MpeABITYIICH 3a/1a4e;

y

y=-2x Cx=1 x=-1
DR DTS E IS B

X —6x"+4x"=-1 |y y

2 x=-T7y .
; PELIECHUU HET,
49y% —21y? +y* = -1

Otsert: (1; -2), (-1; 2).
X%+ Xy +4y2 =6 (x 1
) e
3x% +8y? =14 y 2

X
(— =4 (aHAIOrHYHO TpeIbIAYIIeH 3a1ate);
y

N y =-2x
x> -2x>+16x> =6
\/5 2
X =,— X=—/[—
5 5
2 2
=2 1= =2 /=
y=af2 |y=2)2

1
X:4 = — = ——
2 2y 2 ;y 2,97 ;

48y° +8y” =14 P

2 2 2 P2
Otsert: (2; 1/2), (-2; 1/2), | J=; =2.= |, | .|-=; 2./= |.
et (25 172), € )(\fs 5] [\/ 5 5]

X—=2xy+y=-17 a-2b=-17
1829. a) ) ) ; X+y=a, xy=Db; ) ;
X" +y =25 a”-2b=25
=7 x=7-
az—a—42:0; a ; 2y ;
b=12" |7y-y* =12
2 y=4 Jy=3
-7y+12=0; ; ;
y y {x=3 {x:4
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2) 11;
b=—"|-6y—y? =
2 YTy =5

9T PEICHHs HPPAIIMOHAIIBHB;

Otser: (3; 4), (4; 3).

6 X+y+x>+y> =18 ) Xy—-x-y=1
Xy + X+ y2 =19

a-b=1
b=5a=6;

xy+xz+y2 =19’

b’ -a=19
b>-b-20=0;

b=5 |x=5-
1) ; Y ;y2—5y+6:0; y
2
a=6 5y—y =6

b=—4 |x=-4-y
2) ; ) ; pelIeHul HeT;
vy +4y+5=0

Otser: (2; 3), (3; 2).

1830.
2 2
X_+y_:]2
y X

a)
1 1 1
—_—t—=—
x y 3

a(a® -3b) B
b

12
X+y=a, xy=Db;

b=3a
{az—9a:36;
a’-9a-36=0;
1) {a:u ; {X:u_y ;
b=36" |12y-y* =36

y=6
x=6"

a_2
b 3

vy —12y+36=0; {

222

) 11 2y? +12y+11=0;

=3

x=2

i

y=2,

x=3

s




a=3 [x=3-y
2) ; ; PELICHUIl HeT;

b=9’ 3y—y2:9
Ortser: (6; 6).
xy(x+y)=20 ab =20
6)51 1 5 ;Xy=a, X+y=b; ;—a2:20;
) —+—== Y Y bzia 4
x y 4
a=4 [x=5-y =1 =4
D ; S syiesysa=0: YT T
b=5"|5y-y“ =4 x=4" |x=1
5441
2) {32‘4 x=oy U
5 5 ; OTH KOpHM HE SBJIAIOTCSA
b=-5" |y’ +5y-4=0 5441
- 2
PaIHOHATEHBIMHY;

Orser: (4; 1), (1; 4).

x+2y-3z=-3 x+2y-3z=-3
1831.a) 12x-3y+z=8 ;<-Ty+7z=14
-Xx+y-5z=-8 |3y-8z=-11

s

x+2y-3z=-3 [z=1

-Ty+7z=14 ;Jy=-1;

—35z=-35 X =-2

Otset: (-2; -1; 1).
3x-5y+z=-13 |-14y+7z=-28 |2y—-z=4

0) <x+3y—-2z=5 ;<{x+3y-2z=5 ; {x+3y-2z=5;
2x-2y+5z2=-6 |-8y+9z=-16 -8y+9z=-16

2y—z=4 z=0
x+3y-2z=5;qy=2 ;
52=0 x=-1

Otsert: (—1; 2; 0).

x+y=-1 y=-1-x
1832.a) {x—z=2 ;9z=x-2 ;
xy+xz+yz=—1 |_x-x?4+x?-2x-x*+x+2=-1

—x2-2x+3=0; x>+2x-3=0;
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x=-3 |[x=1
z=-5 |z=-1

Ortser: (-3; 2; -5), (1; —2; —1).

X+y+2z=0 y=1+z z=-1 (z=3/11
0) \x+2y+z=1 ;<x=-1-3z ;ax=2 ; <x=—(20/11);
X2yl 422 =5 (1122+82-3=0 (y=0 [y=14/11
Otger: (2; 0; —1), (—%; %; 1—31] (B OTBETE 33/IaYHMKA OIIEYaTKa).

1833.a) y = ax’ + bx + ¢, M(1; -2), P(-1;8), Q(0; 1);
—-2=a+b+c [b=-5
8=a-b+c ;ic=1 ;y:2x2—5x+1.

l=c a=2
6) y = ax’ + bx + ¢, M(-1; 6), P(2; 9), Q(1; 2);
6=a—-b+c b=-2 b=-2
9=4a+2b+c; 4=a+c ;4a=3 ;y=3x>-2x+1.
2=a+b+c 13=4a+c |c=1
1834.a){“x_er x+dy =4,

2x—y=4

y=2x-4

{m+x/7x—12 4

X +4=16+7x-12-8J7x 12
{4-@20 ’

—8x =-87x—12
>0

s

7X—12=x2_ X2—7x+12:0_ x=4 X:3.
0<x<4  |0<x<4 Cly=4"|y=2"

Otger: (4; 4), (3; 2) (B oTBeTe 3a1aUHUKA OTIEYATKa).

6x+2y =10
6)

N2x+y +4/6x -3y =2~
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V5—-x +4/15x—15 2
15x —15=4+5-x—4J5—- X 16x—24:—4«/5—x_
24/5-x20 x>1

=
fe
{\/5_—6 4x,
|

>

x21
2
1<X<7 16x> —47x +31=0 {X_l
5 3 5 ;
2 )
S-x=36+16x>—4d8x || <X=3 y

Oteer: (1; 2) (B 0TBeTe 3aaUHUKA OTIEYATKA).

=216/y
Yx+3fy=5 |" 2
1835.a){ x+y=s | e () -5y +6=0:

xy =216 ' %

1) 3y =3 5y=27,%8;2) Yy = 2; y=8, x=27;
Otser: (27; 8), (8; 27).

=
6){%_4y:1. ’ x/;
xy =4 ' i—i/;—lzoy

\/;+4y—2=0;
_p et
I)W_ ’{x:16’

2) i‘/_ = —2; peleHHl HeT;
Ortser: (1; 16).

x+3y+2 3 y+5
1836. a) y+5 x+3y ;

Xy +2x =13-4y

x+3y 42 x+3y _3-0;
y+5 y+5

x+3y

x +3y

=1( = —3 He NOJXOJHT, T.K. i >0);
y+5 y+5 y+5
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x=5-2y
x+3y=y+5; ) ;
Sy—-2y"+10-4y =13-4y
y=1

2y2—5y+3=0;{ ,
x=3

y=3/2
x=2

Oteer: (3; 1), (2; 3/2).

2 2
X +4x-y -3y=0
6) oy Xty 4’x+y+3_
=4 x- y X-y
\! \x+

1) —1 X+y=x-y; y=0;x*+4x=0; x =0 — He MOAXOINT;
X-y

x=—4;

2) =3, x+y=9x-9y; : 9y +32y=0;

+5y—y2—3y:0

R
R A ] )

Otser: (1; 2), (2; 1).
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\ﬁ_z x_,

6) < VX y ;

MIX+Y +4/5x—y =4

1)1_\/2—2:0;\5:2\/;, y=4x;x/§+\/;:4;{xz
X

X y=4

>

2) \Jy = —/x; x =y =0— e nogxout;

Otser: (1; 4).
10 10
Vx+ly +—==— 2= 1=0
1838. 2) Iy J_+f : x+y) 3(\/;”/;)+ ;
X+2y=9 X+2y=9
J_+J; 3 x=9-2y 2_ 2
; 36y —8y” =y~
Xx+2y=9 9—2y+y+24/9y— 2y =9
y=4 Jy=0
y(4-y)=0; ; ;
x=1 |x=9

N .
T 99-2y+y+2y9y -2y =1
189y — 2y? =9y —80; 324 (9y — 2y?) = 81y> — 1440y + 6400;

720y” — 4356y + 6400 = 0; pemenuii Her;
Orser: (1; 4), (0; 0).

Xx+2y=9

3x-y=3
N N 1 655 (Vx+24fy)? —7(\/—+z()+1_
J_+2\/_
‘/_+2\/; 8 Ix—12=64+x-16Vx :
y=3x-3
76—11x = 16v/x :
x<l6 X= 4 _ 1444
11 : ——— — HE IIOJIXOJIHT;
121x% + 5776 —1928x = o

1

Vx+2y ==
\/7 8; 12x—12:é+x—§;
y=3x-3
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16vx =769 — 704x; pemcHHI HET;
Otger: (4; 9).

1839.
Y 23y +x —f6y-x =x_
By+x+f6y—x =3y
3m=3y+x;
By +x-(By+x-3)=0;
x =3y, By+x =3;
3J6}f——x:6y—x;
Joy—x-({J6y-x-3)=0;

6y =X ; 4J6y—x =3
=_3 =0
D R
6y=-3y |y=0
2) X:_3Y' Xx=-3
Joy=3"ly=1"~
=9-3 =6
31 LT
6y=9-3y |y=1

x =9-3y x=3
4) s y-l=1; ;
6y—9+3y =2 y=2

Otser: (0;0), (-3;1), (6:1), (3:2).
5 {x/Zx—3y +x/4x+3y =2x

2,/2x -3y = Jax +3y -3y
3{J2x -3y =2x-3y;

x/2x—3y~(x/2x—3y—3)=0;
2x =3y, 2x=9+3y;

344x+3y =4x+3y;

x/4x+3y~(x/4x+3y—3)=0; 4x =-3y; 4x=9-3y;
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D 2x =3y |x=0
6y:—3y7 y:()
ol
y_ - y y:l
3 2x =943y x=%.

18+ 6y = -3y ’

" 2x=9+3y  [x=3
18+6y=9-3y  |y=-1"

Otser: (0;0), (3/2;1), (3/2;—2), 3;-1).

1840.
26x72y _ 4x+y+10
a) )

%7 _3llvy

y=x"-11 ,
‘&x—2¥+22=%x+xz—ﬂ+1m,
4x% —4x-24=0;
x2—-x—-6=0;

x=3 X=-2
{y=—2;{yz—7;

Ortser: (3; -2), (-2; 7).

x/y

343 =49 i—2x+2y:2
75y y .
Shal 1 [3%-x+y=0
255 y

5x—5y=2

155212
y

-2
5x=4y; {12_16;

Orsert: (—1,6; -2).
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1841.

Ix _ 3y
NS R LT
(O,ZSX)Y:%’ 2xy=16
2
8
=3
y .
i—3»+3y=0
Iy

y=8 y=1

D3y=2; ;) Ry=1 ;
)\/; {x=1 )\/; {X:S
Orser: (8; 1), (1; 8).

323\/x—2y Sm — 213
6) | 2y :

P

163,/x+y
53x -2y +33Yx+y =13
Rx -2y -Klx+y=2 ’
53x =2y +33Yx+y =13
&x -2y —3x+y =15 ’

293/x -2y =58; x-2y=8;

7
X =842y y=73
; 843y =1; ;
Ix+y=1 X:Q
3
OTtBeT: (Q, —ZJ
3 3

1842.
){2”025ﬂ=512 {X+2y=9 {x:25+4y—20J§
a : .

&+2\/;:5 &+2\/;=5; 25+6y—20\/;=9,

8+3y =104y ;
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3

8 -

yz-— YT [y=4
2 9’

9y° —52y+64=0 XZ?

5 {9*3y3 =729 {2x+y—3=6 x=y+1+2)y

Vx-Jy=1 " |[Vx=1+{y " |oy+2+4fy+y=9
4y =7-3y;
7
V<3 ;{y:%
x=4

9y% —58y+49=0

9
y= r HE MOAXOJIHT;

Otgert: (4; 1).
1843.
) 62X +6Xy =12
a 5
y2+y-6° =-8

(6 +y)=4; y=+2-6;

1) y=2-6" .{le ,
6 12.68—6> =12 |y=—4

y=-2-6" y

2) ; peluenuii Her;
62X —2.6* —6>X =12

Otsert: (1; —4).

7 -7 .x =28
0) ;
x2-x-7Y =-12

(7Y -x)?=16; x=7"+4;

x=7"+4 .
; pEILICHU HeT;
73 7% —4.7Y =28

x=7"-4 {y:l
2) ; ;

7 _7W 14.7=27 (x=3
Otsert: (1; 3).
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1844.

2) log13(x2 + y2) =0,5log, TEZ.
logzx —1=1log;2—-logyy ’

x2+y2:13'
Xy =6 '

x2+y2+2xy:(x+y)2:25; X+y=15;

) x=5-y
Sy-y =6
y=2 {y=3_

2
—5y+6=0; R R
y Y {x=3 x=2

2 {xz— S-y ;
y +5y=6
y =-2,y=-3 — He noAxo[r, T.K. y > 0;
Ortsert: (2; 3), (3; 2).
{log7(x+ y) =4log;(x —y) .
log;(x +y)=5log;3-log; (x —y)’

x+y=(x-y)*
243
X+y=
X-y
a=b*
X+y=a,x-y=b; 243 5
a=—o1
b
b=3
b 2B 0. b5 =243, ;
b a=238l1

x+y=81 |x=42
x-y=3 " |y=39’
Otsert: (42; 39).

lo +lo x—E
1845. a) Ex Y08y 2;

4/x -3y =1

log)z( y —%logX y+1=0; log,y=2, logyy = 1/2;
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y=x%, y=vx;
1 {_3”4&_120; 3x—4yx +1=0;

y=x’
_1
. : . 9.
Od3:x,y>0,x,y#1; ; I
Jx =1 —ne moxomt 1o OJ13;
2) 3/;—3‘\‘/;—1:0 ; y:x/;; 3/;:1 — He noaxoaut no OJ13;

OrtBert: l,i
9°81
log, x —2log, y =1
0) 2 2 g
X" +2y" =3
o3:x,y>0;x,y=1; logix—logyx—2:0;

logyx =2, logx =—1; x:yz, X=—;
y

2

=y S 2o .

1) ; y©=-3 — He uMeeT pelleHHUs;
yr+2y?-3=0

1
y=;
2) ,
X2+—2:3
X
x*-3x2+2=0; x? =1 - ne noxxomut ; x> =2;

x=12

=y

OrtBert: (\/5, \/Zz]

1846.
) {log% y +log, x-log, y — 2log% x=0
a 5

9x2y—xy2=1
Oa3:x,y>0;
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2
[10g2}’j + 10%2}’_2:0.

log, x log, x
X_1
y=x )
1) log, y =log, x ; ;
2 27 o —x3 =1 y—l
2
1
y=— _1
X X==
2) logy y = —2log, x; L 2;
9-—=1 y=4
X

Orsert: (1/2; 1/2), (1/2; 4).
210g§ x +logzx-logyy — log% x=0
6) 2 ;

xy—x—:28
y

logz x - (logzy x +logzy) =0
2
X

xy——=28
y

logsx =0, logzxy = 0; 013 x,y>0;

s

X =

1 ; y =-1/3 — He noAX0/HuT;
-—=28

y

w

x=1
2 1 s y?-28y-1=0;
) yoLoogtY y
y
y=14++197 , HOTK. y>0, TO
y=14++197
x=1 '
Ortser: (1; 14++/197).
1847.
) {X2+lgx—y2+lgy

Koy ey =4
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o3 :x,y>0;

€CIIM X 3aMEHMTh Ha Yy, @ y Ha X, TO MOJ[yYHTCs PaBHOCUIIBHOE ypaBHEHUE =

X = ;\/x—x+«/;+«/_=4;\/_=2;x=4= ;
y y

OtBer: (4; 4).

6) x+2‘/; =y+2‘/; :
x2+x+y2+y=12
O3 :x,y=0;

X =y (aHJIOTMYHO MYHKTY a);
x2+x+x2+x:12;

x2+x-6=0; x=2=y;

Otsert: (2; 2).
1848.
L 1 1
sinxsiny=— |cos(x+y)—cos(x—y)=——
4, 2.
a) ; ;
)H—y:E X :E—y
3 3

=Zim
n Y75
cos §—2y =1 5

X=—-mn
6

OrtBeT: (E —7n; kil + nnj
6 6

x+y—E x—E—y
6) 4 1; 4

sin” x + cos? y= > cos(2y) — cos(g -2y)=-1
, . 2
sin2y ——)=—

(2y 4) 5

8§ 8 2
x = (-1 ntl T T TN
D 8§ 8 2
Otser: ((—1)n+l-E+E—E; (_1)n.E+E+@)
8§ 8 2 8§ 8 2

sin(2y) —cos(2y) =1;
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sinx +cosy=0
1849.a) 2 1
sin“ X +cos”y=—
2
. T
SiInX =—cosy y=i§+2nn

> s

2 R
cosTy=7 x = (=)< %+nk

y=i2£+27cm
3
x=(1" - Zin
(=D ot
Orger: ((—l)k+1~g+nk; i§+2nnj, ((—l)p-g+np; i23—”+znmj.

1
COSX =——CO0S
5 y

>

cosx +cosy =0,5
0) )

x+sin2y=1,75’ 2

i 1
st cos?x +cos?y = 7

l—cos2 +cosy + cos> _L
4 y y y 2

T

Y 2

X=iE+2TEk
3

€CJIM X 3aMCHUTb Ha Yy, a Y Ha X, TO YpPaBHCHHS HE€ HU3SMCHATCSA, IOITOMY
NOABJISICTCS €1I€ OAHO PCHICHUC!

y=i§+2nm

5

X=stm
5 p

OrtBeT: (iﬁ + 27k; T + Tm) S
3 2

E-Htp; + 2 omm |,
2 3

. . 1
1850. ) smxsmy——E;

tgx ctgy =1
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cos(x —y)—cos(x+y)=—
sinxcosy—sinycosx =0

sin(x—y)=0 )
cos(x —y)—cos(x +y)=—1"
cos(x—y)=1 .
; PCILICHHI HET;
cos(x+y)=2

X—y=mn+2nn

2 {cos(x -y)=-1

cos(x+y)=0" x+y=g+nk ’

LA
472 ,

T T ’
=——+—(k-2n
y="3 2( )
Ortser: 3—TciE(2n+k); —E+E(k—2n) .
4 2 4 2
cos cosygf—l
6) {7 4;
tgy = ctgx
cos(x+y)=0 cos(x+y)=0

b}

cos(x+y)+cos(x—y)=— ; " | cos(x — y)=—

T nT,m W
+y=—+ =—*—+—-(2k+
X+y 5 mn X 233 2( n)
27 ’ T, T T
—y=+Z42nk |y=—#—+—-(n-2k
y 3 " Y 4 3 2( )
Ortser: (7—”+E(n+2k); T -2k )j EH‘( +2K); 7l+“(n 2k) |
12 2 12 2 12
b
bl _1:4
— =4 1-q
1851. 1 1-q ; b ;
by +b7-q* +b]-q°+...=192 7 =192

4(1-q) .
{bf =192(1-q)1+q+q%)
64(1-q) =192(1 - q)(1 +q+q");
q=1— =e mogxoauT, T.K. |[q| < 1; (1 — q)2 =3(1+q+ q2);
237



q’-2q+1=3q+3q+3;

29 +5q+2=0;
q=-2 — He MOIXOIHUT, T.K. |q| < I;
q=—(1/2); b; =6.

1852. Ilycth a, b u ¢ — 1muGpbl COTEH, ASCATKOB U SMHHUI] COOTBETCTBEHHO;
a+b+c=8

a?+b%+c? =26
100a+10b+c+198 =100c +10b+a

s

a+b+c=8

99a —99¢ = —198 ;

a’+b>+c? =26

a=c—2

b=10-2¢c ; 6¢% —44c+78=0;
> —4c+4+100+4c’ —40c+c* =26

3¢2-22¢+39=0; ¢ :? — He noxxomnT, TK. ¢ € {1;2;3;4;5;,6;7;8;9;0};

c=3
a=1;
b=4
Ortger: 143.
1853. B 0003HaucHUAX MPEABINYIICH 3a1a91 UMEEM:
a=xb
b=xc .
aty=b+1’
a+2y=c
y=b+1-xb
a=xb )
; Xc—2xc+¢c—-2=0;
b=xc
2 2 _
X“c+2xc—2xc+2=c

PELIUM ITO YpaBHEHHE OTHOCUTEIIBHO X:
2

x=1=x \/: ; YUUTHIBas, 4TO a,b,c € {1;2;3;4;5;6;7;8;9;0}, MIOJTYYUM:
c

e=1, x:lix/E N bzlix/z — HE TOAXOJIHT;

2)c=2 , x=0 — He MOIXOAUT;
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x=2b=4,a=8,y=-3;

HMCKOMOE 4uciio — 842;

H+

Ye=3, x=1+|> , b—3(1

3 ] — HE IMOAXOJIHUT;

H
N | = m

=4, x=1= % R b=4(1i — HE MOJXOJINT;
2 2

S)c=5, x=1% 3 b=5[1i 3 — HE TOJXOJIUT;
1 1

6)c=6, x=1% 3 b=6[1% 3 — HE IOAXOJMT;
2 2

Ne=7, x=1=% 7 b=7|1+ 7 — HE TIOAXOJUT;

3
8)c=8, X:E , b=12 , — He moaxomsr;

1
x=—b=4,a=2,y=-3;
5 y

HCKOMOE yuciao — 248;

9c=9, x:li\/% S b:Q[li\/gj — HE IOAXOJMT;

10) c=0, b=0, a=0 — He moaxoIsT;
OtBer: 248, 842.
1854.

ITycts a, b u ¢ — ckopoctd pabOTHl MEPBO, BTOPOH M TpeTbeil Opuraxn
cooTBeTcTBeHHO. Torna umeem:

3+E+4c=a+b+c
2 2 ;

>

a+b=2(b+c)
a—b—2c:0‘ a—b—2c:0.
a+b—6c=0" |2b—4c=0
a=2b =0 [2=2 5
b-2c¢=0" c:%yc_ ’

Ortger: B 4 paza.
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§59. Ypasnenua u nepasencmea c napamempamu

1855. mx —x+1=m?; x(m-1)=m>—1;

m=1 = x— moboeuncio; m#1 =>x=m+1;
a)HET Takux m;0)m=1.

1856. b°x —x+2=b"+b; x(b>-1)=b>+b-2;
x(b2 -)=(b-1)(b+2); b=1, x— moboe yucio;

b=-1 = wmer pemwennii; b=+l = x:ﬂ;
b+1

a)b==xl; 6)b=-1;8)b=1.

1857.

a) a’x—4x+2=a;

x(a’-4)=a-2;

a=2 = x — moboe 4ucio; a=-2 => HET pEeUICHHIT;

az12 = x=

a+2

0) i+x—l=a; x(1+l)=a+l;

a a
a=0 - ypaBHEHHE HE HMEET CMBICIIA;
a=-1 = x-—moboe 4ncio;
az0, az-1 = x=a.
1858.
a) mx—x+12m2; x(m—l)Zmz—l;
m=1 = Xx—1r000€ YucIo;
m>1 = x>2m+1; m<l = x<m+l1.
6) b>x—x+1>b; x(b>=1)>b-1;
b=1 = Her peueHu;
b=-1 = x— moboe 4ncio;

b e (o) U (I;+x), x> L;
b+1

1
be(-Ll), x<—.
1D b+1

1859.
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a) a’x—4x>a-2;

x(a2—4)2a—2; a=12 , X-mo0oe 4ucio;

; ae(-2;2) = x< ! ;
a+2

ae(-0;-2)U(2;+0) = x> !
a+2

(B OTBeTE 3aJaYHUKA ONCYATKA).

1
0) i+x£a-ﬁ-1; x[a+ j£a+1;
a a

a=0 — HepaBeHCTBO HE MMEET CMBICTIA;
a=-1, x—moboe uncno; ae(—o;—1)u(0;+0) = x<a;
ae(-10), x>a.

1860.

b}

ax’ +4x-a+5=0;a=0 = Xz—%
D 2
az0 = Z=4—(5—a)a=a -5a+4;

npnazl,a=4,x=—£;
a

npu a € (1;4) HeT  penIeHuit;

2++a’-5a+4

npu a<l , a>4x =———————— JBa pelieHus;
a

aja<l,a>4,a#0;
6)a=1l,a=4,a=0;B)ac(l;4).

1861.

25y =2x;

a) y=6x+a; y=x
y=2Xp X+ xg —Xq *2X( — ypaBHEHHUE KacaTeJIbHOH K rpaduky y = X2
Xg=3,y=6x-9 =>a=-9;

Otset: a =-9.

0) y=4x; y= x*+a ; IpsAMas y = 4X MOXKET HMeTh ¢ rpaduKoM y = X° + a

O/IHY OOILYIO TOYKY TOJIBKO €CIIM OHA SIBJISICTCS KaCaTeIbHOM K 3TOMY IpaduKy;
Y =2X; y=2Xg-X+X§+a-2X3; Xg=2; y=4x—4+a;a=4;

OtgeTt: a =4.

1862.
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a) y= X2 —4x+2 ; y =-2x+b; abcuucchl TOYEK mepeceyeHus: rpadukoB
SIBIISITCSL KOPHSMHU yPaBHCHHS;
x?2=2x+2-b=0 ;
2=1—2+b=b—1;
4
OtBer: b>1.
0) y:x2+6x+7 ; y=2x+b;

AHATOTHYHO T, 2: X° +4x+7-b=0 ;

2:4—7+b:b—3;
4

OtBer: b>3.
1863.
—9y2_
2) y=2x 5x+1;
y=3x+a

2x?—8x+1-a=0;

%:16—2+Za=14+2a >0;

Otget: a > -7 .
— 22 _ Ay

6) y=3x"—4x 2;3xz+6x—2—a:0;
y=-10x+a

%=9+6+3a=3a+15 >0;

Otser.a>-5.

1864.

ax2+4x—3+a>0; a=0 = X>%;a¢0;
D

4
a) HEPABCHCTBO BBIMOJIHACTCS IIPU J'IIO6I)IX X, €CJIA:

a<0 [a>0
i ;a>4
D<0 |a*-3a-4>0

0) HEpaBEHCTBO HE UMEET PEIICHUH, eCITu:

=—(a®-3a-4);
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a<0 [a>0
i sa<—l
D<0 |a*-3a-4>0

1865.
a) y:2x2—3ax+2;

. 3a
OCb CUMMETPUH JaHHOU napa6om;1 — MpsMas X = ?;

3—a<—3; a<—4.
4

06) y= 5x% —7ax+2 ; aHaJIOTUYHO 3aja4e IMyHKTa a:

Ta 40
E >4;a> 7 (B OTBETE 3a/IaYHMKA OICYaTKA).
1866.
-2>0 >2
a) Vx—2(x—a)20;{x ; {X ;
x—a>0 X>a

OtBert : Xx>2, eciii a<2; x>a, eciid a>2.

6) (6—X)'m>0; {X_a>0. {X>a.

6-x>0" |x<6
OtBeT: a <x <6, eciu a <6; HET pelIeHui, eciu a > 6.
1867.
a) x> —2bx+b> —4b+3=0;
ypaBHEHUE UMeeT 2 KOpHs, eciu D > 0;
D/4=b%-b?+4b-3>0; b>%;
Oteet: b =1 (B 0TBeTE 3aJaYHKMKA OMCYATKA).
6) x2+2(b-2)x+b*~10b+12=0;
D/4=b>-4b+4-b>+10b-12>0;

b>i;
3

Oteet: b =2 (B 0TBETE 3aJaYHKUKA OMCYATKA).

1868.a) x> —8ax+27=0;
D/4=16a>-27>0 ;
33, 33

a € (—00;———) U (——;+0) — MpH TaKUX a YPaBHCHUEC UMEET 2 KOPHS;

3 3
4 4
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x =4a++16a®-27;

4a ++16a2-27

) ——F———=3;
4a—+16a% —27
2 a>0
V16a“—-27 =2a; ) ;a=15;
12a“ =27

4a—+16a%—27

) ——

=3;
4a++16a> -27
3 a<0

Vl16a® —27 =-2a; 5 ; a=-1,5;
12a“ =27

OrtBer : a=*1,5.

6) x> —10ax+24=0;

D/4=25a%-24>0;

i

ae(—oo;——§4>u< 2—54;+oo>;

X:Sai\/25a2—24;

D 5a++25a>—24 :g;
5a—+25a%-24 3

Sa+5v25a2—24 =0; V25 —24 = —a

a<0
, o 5oa=-l
24a” =24

5a—v252> -24 2 J2sa? —2a
2) —F—=-;V25a"-24 =a;
5av25a2-24 3

ax0
, 5oa=l;
24a” =24

Otset: a = 1.
1869.
a)y=(3a+1 )x2 +2x—5; BepumHa mnapaboibl (X yg) JIEKAT BHyTpu IV

KOOPAWHATHON YeTBEPTH, ecnu X, > 0, y, < 0;

Xy = — ! >0;
3a+1
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1 2

1
J3a+l<0;a<——;y,= - -5<0;
3 3a+1 3a+1
—1—15a—5<0;
3a+1
15a+6
Dard > 0 ; mockomnbky 3a+ 1 <0, o 15a+ 6 <0; a <—(2/3);
3a+1
a<—= 5
Sa<—=;
3
a<——
3

Ortgert: a < —% .

6) y=3x>+(4a—1)x+3;
Xz> 0,y > 0;
_4a-1

Xy = 5 >0; a<4,;

_16a”-8a+1 16a’—8a+1
Ys = 12 - +
—16a’+8a—1+36>0;
16a® —8a—35<0;

3>0;

5 1

—§<a<l' _Z<a<z<:>—§<a<l'

4 ’ 4’
a<4

Ortser: 3 <a< l
4 4
1870.
a) (logs a)x2 —(2logza—-1)x+logza—2=0; OA3:a>0;
1) a=1; Torna ypaBHeHue npumer Bua: X — 2 = 0;
X =2 — eJIMHCTBEHHBII KOPEHB;

2) a #1; Toraa i CyniecTBOBAaHMS €IHHCTBEHHOI'O KOPHS HEOOXOJHMO:

D=410g§a—410g3a+1—410g§+810g3a:0;
lo a—i' a—i'
23 _4a é/g’

OtBeT: a=

Ql_
)

6) (logga)x> +(2logsa+1)x +log,a+2=0;
1) a=1; ypaBHenue umeeT BUI: X +2 =0; x =-2;

245



2) a # | ; ypaBHEHHE HE NMEET KOPHEH, eClTi

D=4log%a+4log4a+1—410g%a—810g4a<0;
log4a>i; a>x/5;

OtBer: a >\/5.
1871.

a) 5°X =3.5" +a—1=0; 5T0 ypaBHeHHE KBAAPATHOE OTHOCUTEIBHO 5%,

ypaBHEHHE MMEET CIHHCTBEHHOE PELICHNE, eClIi ypaBHeHne t* — 3t +a—1=10
HMMEET €IMHCTBEHHBIH MOJI0KUTENbHBII KOPEHbD;
D=9-4a+4=13-4a;

1)D=0; a= E ;
4

5% = 3 >0;

2

+ _
2)D>0; §X _ 3++13-4a
2

(BTOpOIi KOPEHb BCET/Ia MOJIOKUTENICH);
13-4a>9;
a<l;

Otset: a<1, a :$.

6) (0,0D)* —2(a+1)0,1* +4=0; T.x. ypaBHEHHE KBaJpaTHOE OTHOCHTEIHHO

0,1%, To OHO HE MOKET UMETDH GOJIBIIIE JABYX KOPHEH;
MYCTb X|, X, — KOPHHU 3TOT0 ypaBHEHUsI, TOTa 110 TeopeMe Buera:

01" +0,1* =2a+2 01 <0
01%.01% =4 “loge <o

OrtBet: a <-—1.

c2a+2<0; a<-1;

1872.2) 9% +(a+4)-3" +4a=0;
D=a’+8a+16-16a=(a—4)>>0;
—(a+4)i(a—4)_{—a

IpH BCeX a; 3X =—————— = ;
2 —-4<0

JUTSL CYIIIECTBOBAHHSI KOPHS HYKHO: —a > 0;
Otet: a<0.
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6) 25 +(a-2)-5-2a=0;

D=a’—4a+4+8a=(a+2)" > npu Bcex a;
_a)+ 2

5 -2 a)g(a+2){ ;

OTCHOAa BUHO, YTO IIPU BCEX a YPAaBHCHUC UMECT KOPCHb

—a

OtBeT: a — mo0oe 4nCio (B OTBETE 3aJayHUKa OIIeUaTKa).

1873. a) Vacos2x —3sin2x =cosx, x=0;

Va=1; a=1
\/cos2x —3sin2x =cosx; OM3: cos x > 0;

c0s2x — 3sin2x = cos’ X;

cos?x — sin’x — 6 sin x cos x = cos’x;
sinXx - (sinx + 6¢cosx) = 0;

X =7n, X = —arctg 6+ mn, cosx >0;

OtBet: X =27tn, X = —arctgb+2nn .

0) \/2sin2x —acos2x =-sinx, X =—g;

x/ﬁ, a=1;

A/2sin2Xx —cos2X = —sinx;
O/13: sinx < 0;

2sin 2x — cos 2x = sin> X;
4sin2x —cos2x =1;

cosX - (4sinx —cosx) =0;

b 1

X =—+7n, X =arctg—+ mn;
2 4

sinx <0;

1
OtBer: X = —g +27nn,Xx = arctgz +m+2nn.

1874. a)x(x +3)* +a=0;

X(x +3)* =-a;

y=x"+ 6x +9x;

Y =3x>+12x+9=0;

X =—3, X =—1 — 3KcTpeMyMBbI QYHKIHH Y;
¥(-3)=0;

yED = (D27 =4
4<-a=0;0<a<4.

1 x =logs2;
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1875.a2) x* —8x* +4=a;
y=x4—8x2+4;

y =4x> -16x =0;

x=0, x=2; x=-2; y(0)=4

y(2)=16-32+4=-12; y(-2)=-12;
OtBer: a <-—12.
0) 3x*+axd —12x2 =a;

y =3x* +4x> —12x7;

y = x(12x* +12x -24) = 0;
x=(Cx=-2; x=1;

y(0)=0; y(1)=-5;
y(-2)=48-32-48=-32

OtBer: —-5<a<0.

1876. a) Vx =x—a; OJ3: x >0;

a:x—\/;; y=x—\/;;
1
y=l-—==0;
2/x
1
X =—;
4
nH_1r.1_.1
Na) ™4 27 %
1 . 1
OtBer: npu a<—Z pELIEHUH HET, IIpU a=—Z,a>O- 1 pemenue, npu

ae [—%;0} - 2 perieHusI.

0) Va-x? =x+a;

OJ3: x e[-2; 2];

Va-—x2 —-X=a,;

y= 4-x2 -X;
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Y 24 -x? =
x<0

{X2=4—X27
x=—2;

y(—ﬁ) =22 — MaKCHUMYM;
y(-2)=2; y)=-2
OtBeT: ae(—w0;—2) — HET pEUICHU, ae(2x/§;+oo) — HeT pelICHHH,

ae [2;2&) — 2 penieHus, a € [—2;2) U {2\/5} -1 pewenue.

1877. 3x+ 6| =px+2;
1) x<-2; x(3+p)=-8;

p = -3 = peluenuii ver; p # -3 =

X = 8 S—Z;ZP_ZSO; pe(—3;1];
p+3 p+3
2) x>-2; x(3-p)=—4; p=3 = peueHuii Her; p #3 =
x:i>—2; 210_2>O; p € (—0;1) U (3;+0);
p-1 p-3
a) p e(—oo;S]U(3;+oo)u{l};
O)pe(=3 1.
=|x-2
1878.2) |° x-2|
y=ax+1

|x—2|=ax+1;
1) x2>22; x(1-a)=3;

a= 1= pemenuii HeT; X #1 =

X

>2;
l1-a

2+

<0;
a—

2a+1
a—1

<0;
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ae —l;l];
2

2) x<2;1=x-(a+1); a=-1 = peueHuii Her;
az—-1=
1
a+l

2a_1>0, ae(—o0; —l)utl; +ooj;
a+1 2

OrtBeT: a € —l;lj.
2

0) |x+4|:ax+2;
1) x>-4; x-(1-a)=-2; a=-1= pewennit Her; a #1 =

2 L4 M2

X = <2;

X =
a—1 a—1
1
ae|—owo,— u(l;+oo);
2
2) x<—4; x-(a+1)=-6; a=-1 = peuennii vet; a # -1 =

6 _ . 4a-2_

a+l T a4+l

ae —1;l ;
2
1
OtBer:ae| —1;,—|.
2

1879. ‘xz _4x —5‘ —a;

0;

y:‘x2—4x—5‘;

X, =2 — abcuucca BepIIUHbI
napaGonsl y = x> —4x — 5; y(2) = ‘4—8—5‘ =9;
a)a=0, a>9; 6)ae(0;9).

1880. a) (x —a)? —12[x —a|+35=0;

1) |x—a|:7; x=7+a,x=-T+a;
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2) |x —a| =5; x=5+a, x=-5+2a; oueBUAHO, ypaBHEHHE IOJDKHO HUMETH 2

TOJOKUTENBHBIE M 2 OTPHLATENBHBIX KOpHS, NPHYeM WX 3HAKH OydayT
CIICAYIOIUMHU:

7+a>0 a>-7
54a>0  ja>-5
-5+a<0 ~ |a<5
-7+a<0 a<7

OtBet: a € (-5;5).

0) (X+a)2—6‘x+a‘+8=0;

1) |x+a|=4; x=4-a;x=-4-a;

2) |x+a|:2; x=2—-a,x=-2-a;

T.K. 4 —a<-2-a<4-a, To 1 TOro, 4TOOBI YUCIIO MOJIOKHUTEIHFHBIX KOPHEH

OBUTO OOJIBIIIE YHCIIA OTPHUIIATENBHBIX, ITY>KHO, 4TOOBI —2—a >0 ;
Orser: a<-2.
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