I'’'TABA 5. IEPBOOBPA3HASA U HHTET'PAJI

§ 37. IEPBOOBPA3HAS ¥ HEOIIPEJEJEHHBIYI HHTEIPAJ

984. a) F(x)=x°, f(x)=38x" F'(x)=3x%
6) F(x)=x° F'(x)=9x"
B) F{x)=x®, F'(x)=6x
r F(x)=x"; F'(x)=11«"

985. a) Fx)=x*+x% F’ 2

986. a) F(x)=3sinx; F’(x)=3cosx;

6) F(x)=-4cosx; F'(x)=4sinx;
B) F(x)=-9sinx; F'(x)=-9cosx;
r) F(x)=5cosx; F’(x)=-5sinx.
987. a) f(x)=——1;;F(x}=l+C; 6) f(x)=l2;F(x)=—z+C.
x x x x
988. a) f(x):—Z%; F(x)=Jx+C; 6 f(x):%; F(x)=12Jx +C.
989. a) f(x)=4x"; F(x)= %x“ +C;

6) f(x)=-3x"; F(x):—%x7+C;
B) f(x)=5x"; F(x):gxs+c;

= _Qy19. _‘i 20
r) f(x)=-92"; F(x)= 30° +C.

x3 xl7

= 2 16, £ .

990. a) f(x) x+x%; F(x) 3 + 17+C,
10 34

6 =2+ x%; _x X ;
) fx)=x"+x%; F(x) 0t 3
_ .13 18, _x_“_ _{i

B) f(x)=x"+x ,F(Jc)—1 +T9 C;
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1 .1 x
991. a) f(x):—-x—;+x; F(x)=;+?+C;
1 1 1
6) f(x)—ﬁ—?, F(x):J;+;+C.
B) f(x):—%+x’“‘; F(x)=%+%+c;

1

r) f(x)=m+1; F(x):\/;+x+C‘

992. a) f(x)=4x"-6x"; Fx)=x'-2x"+C;
5

6) f(x)=13x" + 9x*; F(x)=13"7'+9%+c;

6

B) f(x)=5x" - 3x°; F(x):xs—%+C;

122" 3x*
+——+C.
D flx 11 8

)=

993. a) f(x)=-3sinx +2cosx; F(x)=38cosx+2sinx+C;
9

6) (x)=

sinfx cos®x

12x'° +3x"; F(x)=

; F(x)=—-4ctgx-9tgx+C;

2
=—4
B) f(x) cosx + Gnx

0 f(x)= ~13sinx + -

2
994. a) f(x sm(3x+E =—lcos[3x+5)+c;
6 3 6

0) f x]— cos

)
)i

B) f(x)=cos(4x-3); F(x )—isin(4x——3)+c;

= —lsin(5—2x]+0;
4

r
4 2

9 1(x)= gJ Flx 2cos(2-—§)+c

995. a) f(x) = (6“1)2,1‘"(16) mw;
6 f(x) (8x1—3)2 ; F(x)=—§(—8?1_—3)+0:
5) 7(z) (7x13)" F(")"W:T?»—)w;
v 7(x) 1 1

TR F#)- osvz " ©

; F(x)=-4sinx-2ctgx+C;

; F(x)=13cosx+5tgx+C.
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996. a) f(x)= 1 ; F(x)=§d7x—9+c;

J1x-9
6) f(x):ﬁ; F(x)=—§m+c;
997. a) j4sinxdx=—4cosx+C; 6) J—- dx_—thx+C
B) Jﬁcosxdx:ﬁsinx+c; r) J— .16 dx=16¢ctgx+C.
998. )jadx—aJLC; 6) j——d =—+c
B)J——=5\&—+C; r)_[—dx——— +C.

4
999. a) J x* +sinx dx-%—cosx+0

xlO
6 — H
)I( cos xJ 10+tgx+C

3
B)jx +cosx =?+sinx+C;

r) I( )dx—7—ctgx+c

J[ +x )dx=\/;+%+c;
o (5%
o (3

xZ
)dx=v.x+?+C.
6 1 s}, 1 x° c
)J—?+x x—;+~g'+ .

1000. a

4
]dx——l+x—+c
x 4

RN!H %Jr—- g"b—t

2-9z)
1002. a) J(2—9x)6dx=—u+c;
} 63
7+5x)"
6) [(T+5x)°d =(—+C.
) (7 5x)"ax = =5
T 1
1003. a) y =sinx, M[g Z) y=-cosx+C;
l=—1+C; C—§,y=—cosx+—,
4 2
1 n
6) y=— ,M[—;— ]; y=tgx+C;
cos” x 4

-1=1+C; C=-2; y=tgx-2;

* Pewenns n oTBersl TCAKY

y fonos.
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1004.
1005.

1006.

1010.

, 13
LA Y =—S+x=>y=
x

B) y=coOSXx; M(%;l); y=sinx+C;

1
1=§+C; C=%; y=—:12—+sinx;

r) y= ,M(%;O);y=—3ctg%+c;

sin’ = 4
3

0=-3+C; C=3; y=-3ctg§+3.
v=1+2t; s(t)=t+"+C; 5=2+4+C; C=-1; s(t)=t+t-1.
v(t) = ~4 sin 3¢; s(t) = ? s(0) = 2.
YuuteiBasi. 9To OyTh $(f) ¥ CKOPOCTH U(t) CBA3aHbI COOTHOIIEHHEM
s'(t) = v(), onA moNydYeHUs 3aKOHA ABHXKEHHUsI JOCTATOUHO

Ha#iTH 11epBoobpas3Hyo oT ckopocTH. Ilpy aToM, nocTogHHEAA
WHTErpMPOBAHUSA HAXOAUTCH U3 HAYAJIHHOTO YCJIOBUA.

v=-4sin3¢; s(t):écos3t+C; 2=é+C; C=g;
3 3 3

s(t) = %cos3t + g .

Omeem: s(t)= éccos3t + 2 .
3 3

Haritu dysxkouio mo ee mpou3BOLHOM, 3HAYUT, HAMITH HepBOOOpa3HyIo.
IIpu HaxXO0MXJeHNHU HepBOOGpPa3HLIX, BOCMOAb3yeMcs Tabannei mepeo-
00pas3HBIX. 3

X
a)y =x'-3x"> y=—5——x3+C;

13
6)y =x2-8x" = y:i—3—x8+C.

. Haiit pyEKOUIO 10 ee NpOU3BOAHON, 3HAUUT, HAUTH NePBOOGPA3HYIO.

Ilpn HaXOXAeHUHU MepBOO6Pa3HbIX, BOCHOAb3yeMCS Tabiaunel mepBso-
o0pasHbIX.

a)y' =sinx+1=y=—-cosx+x+C;
6)y=cosx-9=>y=sinx-9x+C.

13«7
-1

2
+x—=——+~+c;
2 x 2

4
6) y’=—z—4x:y=—é—2x2+0.
x x

, 9 . 9
.a) Yy =-——F+sinx=>y=—~-cosx+C;
x x

5
0) y'=——2—cosx=>y=é—sinx+c.
x x

; 8(0) = 3; §'(t) = v(t). Haitnem nepBoobpasayo v(t).

v(t) = __6_
V2x+1
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1011.

1012.

1113.

fudt = | PN Yoy )
V2x +1

8(0)=-6+C=3;C=9. Toraa s(t)= 6v2x+1+9.

TleprooOpa3Has OT YCKOPEHHA eCTb CKOPOCTh. A nepBoobpasHas

OT CKOPOCTH €CTb NMyTb. I10aTOMY A/ HAXOMKACHHMS 3aKOHA ABUKe-

HUA N0 33JJAHHOMY YCKOPEHHI0 HeoOX0AUMO HaiiTu nepBoobpa3Hyo

(QYyHKIHIO ISl YCKOPEHUSA, a 3aTeM JJ18 HaiiTh nepBoobpasHyio or

mosyueHHOU PyHKIuM. JI1A HaXOKIEHUSA MOCTOSHHBIX Clarae-

MBIX BO3HHUKAIOMINX HPU HAXOXKACHHH IePBOOOPA3HBIX (COTNIACHO C

TeopeMoit 06 obmieM BH/le nepBOOOPA3HON) HHTErPUPOBAHUSA CielyeT

BOCIOJIB30BATHCA HAUATBHBIMH YCIOBUAMU.

, . 2
Toraa a(t) = 2(t +1)° < v(t) = g(u 12 +C v(0)=1= §+C =

1 2 1 2 1
S C==; v()==(t+1)°+=; == R ;
3 uv(t) 3( ) 3 s(t) 12(t+1) +3x+C,

1 5 1 1 5

0)=1==+C=2C=—; == P —-.

s(0) 6 = 6 s(t) 6(t+1) +3x+6
a) f(x) = sin® x + cos? x;

flx)=sin*x+cos’x=1= F(x)=x +C;

6) f(x)= 2singcos§ =sinx = F(x)=-cosx + C;

B) flx)=1+tg’x = f(x) = = F(x)=tgx+C;

cos’ x

r) f(x)=1+ctg’x = f(x) = = F(x)= —ctgx+C.

sin’x

a) g(x)zssingcosg; M(g;3); G(x):_f4sinxdx=—4cosx+C;

G(g]:o+c=3;c=3; G(x) = —4cos x + 3.

1+cosx

-1=cosx;
2

6) g(x):Zcoszg—l; M[g;lﬁ]i glx)=2

G(x) = sin x + C; G[g]=sin§+c=1+c=16;c=15;
G(x) =sin x + 15
B) g(x)=cosszsin2§; M(0; 7); 8(x)=cosx = G(x)=sinx+C:
G0)=C=T7;G(x)=sinx + 7.
1-cosx

n
r) g(x):l—ZSinzg; M[-z-;15]; g(x)=1—2-———2—=cosx;

G(x) = sin x + C; G(%J=1+c=15;c=14. G(x) = sin x + 14
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1014. a) f(tg’x +1)dx =

d
f =tgx+C;
“x

6) J(cosgx - sinzx) dx :I cos 2xdx = %sin 2x + C;

B) J(ctgzx +1)dx = 1, x=-ctgx+C;
sin® x

r) jsinxcosxdx :ljsiandx = —lcos2x+C;
2 4
. . 1 1, 1 .
1015. a) Jsm 2x sin 6xdx :j—(cos4x—cosSx)dx:—smétxfﬁsm 8x + C;
2 ’ 8 16
~ . . 1 . . 1 1
6) Jsm4xcosdxdx:-J.(s1n7x+smx)dx:——cos7x——cosx+C:
2 14 2
1 1 1,
B) J(COS 3x cosbxdx = ---J(cos 8x + cos 2x)dx = — sin8x + —sin 2x + C;
2 16 4
. l¢ . ,
T) jstcos 8xdx = gj(sm 10x - sin 6x)dx =
=—Lc0510x+lcos€w+0.
20 12
. 2 1 1 1 .
1016. a) Jsm xdxz—j(l—cos.?x)dx: —x - —sin2x +C;
2 4
6) Jsm xdx = J'(im—{] :lj(1-2c052x+cosz2x)dx=
4
=lx~lsin2xffj.c0522xdx:lelsin2x+lj(1+cos4x)dx=
4 4 4 4 4 8
=lx—lsin2x+lx+isin4x+c=§x—lsin2x+isin4x+c;
4 4 8 32 8 4 32
B) J.coszxdx=l.[(1+0052x)dx=£+1sin2x+C;
2 2 4
r) jcos‘ xdx = l_[(1 + cos 2x)°dx = lJ.(l + 2cos 2x + cos’ 2x)dx =
4 4

:—x—+lsin2x+lj(1+cos4x)dx:£+lsin2x+lx+isin4x+0:
8 4 4 8 32

:§f+lsin2x+—31~zsin4x+0~

dx 4
1017. a =4 =-—ctg2x+C=-2ctg2x +C;
)stn xcos®x J-sinzz.r Zng cle 2x
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cos 2x cos® x —sin® x dx dx
6)_]'-2 2 dx=J. ) 2 dx:_[<3 "J' 2. =
sin® x cos® x sin® x cos® x sinfx 7 cos’x
1 2
=-ctgx-tgx+C=- +C=-— 3
. n
: gsinxcosx sin 2x

1018. a) f(x) = 2x + 3.
IlepBooGpasnas F(x) = x2+3x+C; D=0; 9 — 4C = 0;
ng; F(x)=x2+3x+g;
4 4

6) f(x) =12(8x - 1)} = F(x)= E’.%(Sx—l)‘1 +C=0Bx-1)"+C;
F(x) 2 0 gna moboro x = C = 0;
F(x) = (3x — 1)

1019. a) f(x) = 2x = F(x) = x> + C racaetca y = x + 2;

yYx)=1=2x=1= le; npu x:~1~

1+2=1+c:c=9; F(x)=x2+g;
2 4 4 4

x+2=x*+C;

6) f(x) = 3x* = F(x)= %x“ +C kacaerca y = 3x + 5;
3x*=3mnpn x =1;

3x+5:§x‘+C; 8:§+C;C=8~§=§;
4 4 4 4
y =3 cos 3x + 6 sin 6x; F(x) = sin 3x — cos 6x + C;

F(g)=—1+l+c=6; C = 6; F(x) = sin 3x ~ cos 6x + 6;

F(x)=§x‘+§

4
1020.

F(g]=sin-§-cosn+6=l+l+6=8.

Omeem: 8;

§ 38. OIIPEJEJIEHHBINI HHTEI'PAJI

1021. a) [x'dx==
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2 312
B) Jx‘dx:x— =_3£+1=§:
: 5|, 5
9
dx
r) |-—== =2.
1%
f ! : dx :
1022. a) jsinxdx:—cosx =1; 6) _[ —=tgx] =1+1=2;
ﬂ z . cos” x .
2 2 i 1
z z L] z
2 2 2 2
B) Jcosxdx=sinx :1+1=2;r)J ,df =-ctgx| =1.
x x - sin’ x .
2 2 4 3
x L
2 2
1023. a) jcostdx:lsian =l;
i 2 . 2
4 T4
3 L3 9 1
5)_‘- 5 dx=—5ctg(x+1t—]3:—5ctg——“-+5ctg£=0—‘/§;
°sin2(x+£) 8 o 3 3 3
3
B) j2s1n dx =—6cos>| =-3+33;
3 2
i 8 7
d =—tg3 =0+ —-=—
& -,[cosz3x TT3E . 3
1 3
5 5
1024. a)J =2V2x-1]| =23-1)=4;
] 1
t d g 4
X
6) =-2fi0-8x| =-2+2=2.
{ 10 -3x 3 1 3 3
3
245 _ 2
1025. a) j“ 3xt ” Loy I(4x373x2+x—%)dx=
x
1 1
1 1
- +f+— —16—8+2+7—1+1—7—1=9;
2 2
6) jwdx=j(5x - 4x3 +1)dx (xs-x“—— =
-2 x o

=-1-1+2+32+16-1=47;
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3 1 _ 3 2 _ 3
B) !Mxx—;’?x——l—dxzj‘[ x’ —4x+7—x—)dx—

=|2x® -2+ 7x 4 = | =54 -18+421+2 16+8-14- =342,
3 2 76

i2

1 6 5 4 2
3x° —4x" -Tx" + 3x _ 3
r) j; e dx:J;(3x2—4x—(+;_,~jdx:

-1
=(x3—2x2—7x—§)| =—1—2+7+3+8+8—147%:7,5.
X /{0
1026. a) U(t)=3t2—4t+1:
3

=27-18+3=12;

0

3
S(8)=[(8tF —at+1)dt =" —2t* + ¢

3

1 | 2 8 2 6
6) vlt)= ; S(3) = dt=2ste1| =2-2-2;
) o(t) 5t +1 ()-‘[5”1 5 , 5 5 5
3 3
B) v(t)=4t" - 6t*; S(8) = [(4’ —6¢*)dt =t —26°| =81-54=2T;
o 0
1 1 2 10 4 6
t)= ; S(3 dt=2JTt+4| ==—=-==
& v() JTt+4 ()!,. Tt+4 7 o T T 7
1027. a) p(x)=2"-x+1, 1=6;
6 3 2 6
j(xz—x+1)dx :-x——-x—-f-x :ﬁ_ﬁ 6=60;
0 3 2 o 3 2
1 P 1 P11 1
6) x)= vl:ag dx|=|~- =——t ===
px) (+3)2 '([(x+3)2 x+3 6 3 6
B) plx)=-x"+6x, I=2;
2 3 2
f(—x2+61)dx ‘[—x—+3x2] =__+12=§;
° 3 o 3
1
r) plx)= ,1=1;
Px) (2x+1)2
j 1| 11 1
- 1, 1. 1
o(2x+1) 2(2x +1)|, 6 2 3

1028. a) jf(x)dx=2.1+3-(4 )=9,5;

2-2

+—
2

6) }f(x)dx=

N
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1029.

1030.

1031.

1032.

3

4 ) 4
a)y=x2,y=0,x=4;s=jx2(1x=% 64
0

6) y=x", y=0, x=-3, x=1;
tlo n

I
S = jx3dx+Ix3dx——%= +%i 81 1 82 41
I-

AR

3 o
x{u
B) y=x>, y=0, x=-3; S= J'xdx———}
512
I - _ 5. o _ W, X0 32 133
r)y‘x,y—Ol,x——l,x—Z,S—J;xdx—5 _14? =
2 14 2
ﬂ)y:xa+2,y=0,x=0,x:Z;S:j(xMz)dx:(%_Jrzx] -38;
0 0
G)y:fx2+4x,y:0;
i 2 ta
S:J(—x2+4x)dx: _X oxt :_§é+32:§§;
0 3 o 3 3
, 2 232 32
=4-2% y=0; S=|(4-2")dx=|dx-F| =73
» Y A :'.2( x)x ( 3]-2 3
r‘)y:—x3+1’y:0,x:0'x:_2;
g x 0
S:J(—x3+1)dx:(__+x] -4+2=6.
2 4 2
1 P 1
= s 0, —1 2; S= dx=—-=-| ==-=+1==;
a) y x2 y= x x= J x 2, 5 5
6) y=—=y y=0, x=1, x=9; S= j_dx- 4
x
1
B) y=—, y=0, x=1, x=4; § J' —4-9=9
x
1 1"1 12
==, y=0, x=-1, x=-3; S= Lax —1-1.2
Ny= Y= x j =l 573
o ;
a)y=sinx,y=0,x=§;s _[smxdx——cosx =1;
° 0
b T
6) y=cos2x, y=0, x=-—, x=—3
)y Y x 5 3
: ;
S= jcostdx-151n2x =£+—3=ﬁ;
2 4 4 2

NE]
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B) y=cosx, y=0, x=—£, x=£; S=

cosxdx =sinx| = \/5;
4 4

—n i

P

n
4

r) y=sin§, y=0, x:g, x=m; Sz_!:sifl—;-dx=—2cos§ =J2.

n

2
1 n n
1033. a) y=1+— ,y=0, x=—-—, x=—;
)y 2cosx y x 2 x 3
K
2
S=.[ 1+lcostdx= x+lsinx =lt—+l+—1£+
i 2 2 2 2 2
"2 2

6) y=1-sin2x, y=0, x=0, x=m;

S=I(1—sin2x)dx=(x+lcos2x) :n+l~l=n;
: 2 . 2 2
B)y=2—23inx,y=0,x=0,x=~g;
S = T(Z 2sinx)dx = (2x+Zcosx)2=1r-2;
¢ 0
r) *2+cos£ =0, x=0, x= —2-—75
y 5’ y y X = =3
g =,
S= I(2+cos£)dx=(2x+25in£) : =—£+ 3
5 2 2 3
0
2 xqz
1034. a) [r'dx=""| =4; $=2.8-4=12%;
[ 4 ]
6) S=—-1- Jsmxdx-—-a-cosx =—=-1;
2 ‘ .
|? 8 8 32
3)S=16—Jx2dx=16—~—— =16---2=25
A 31, 3 3 3
n n
r) S=fsinxdx:—cos =1+1=2,
(1]
1035. a) y=x, y=-0,5x+5, x=-1, x=3;
3 2|38

3 3
S=I(—0,5x+5)dx—jxdx: —lx2+5x
e} b} 4

-1

9

=-24+15+ =14.
4

9
=+
2

|-
Do) -
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6)

B)

r)

1036. a)

6)

B)

r)

y=2x, y=x-2, x=4;

4 4 4
S= :‘;Zxdx—:‘;(x—2)dx= x?

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

y=-x y=3—i, x=-2, x=1
x

1 1 2 1
S=J' 3—f dx—_f—xdx: 3r-%
he' 4 % 8

-2
=3—1+6+1+l—2=71.
8 2 2 8

~x,y=3-2x, x=0;

y=1
s=£(3—2x)dx—j(1_x)dx = (3z-x?) D

=3—l+6+l+1—2=7z.
8 2 2 8
y=1-x*; y=-x-1; 1-x"=-x-1;

F-x-2=0; x=-1, x=2;

1 2 2 3 1
S=[(1-x")dx+|[(-1-x)dx —‘J(l—xz)dx =[x—%]
-1 -1 1 -1
2 2 3\|2
+|E+x | P2 =1—l+1—l+ 2+2—l+1‘—
2 o 3)|, 3 3 2
—’2—§—1+1(=2—g+5—l—1+1=4,5.
3 3 3 2 3

y=x"-8x+2, y=x-1; x*-3x+2=x-1;

x*-4x+3=0; x=3, x=1;

3 3 \ o * (o oa,
S=‘!-(x—1)dx—j-(x —3x+2)dx=(?—lel—[?—§x +2x)

1

y=x"-1, y=2x+2; x2-1=2x+2;
x*-2x-8=0; x=3, x=-1;

S= j’(zx+2)dx-j(x2-1)dx=(x2+2x)

1 2
=9+6-1+2-9+3--+1=10-.
273 3

3

-1

5

-1

=-x*4+2x+3, y=3-x; -x>+2x+3=3-x;
y Yy

-x*+3x=0; x=0, x=3;

+
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1037. a)

0)

B)

r)

1038. a)

3 3

S=z(—x2 +2x+3)dx—f(3—x)dx = j(—xz +3x)dx =

y=x'—4x, y=—(x-4); x* —4x = —x*+8x-16;
262 -12x+16=0; x> -6x+8=0; x=2, x=4.

S=i(—( ))dx J-(x —4x)dx-—%(x—4)3:

=O—§—6—4 32+§—8 24—% §
3 3 3 3 3
+2x -3, y——x +2x+5; 2x°-8=0; x =12,

2

y= x

S:j(—x +2x+5dx j-x+2x 3)dx —x—+x2+5x)
2 3
3

—(x—+x2—3x)
3

3

y=x"-6x+9, y=(x+1)(3-x); (x—3)2=(x+1)(3—x);
x-3)(x-3+x+1)=0; x=3, x=

S=j?(x+1)(3—x)dx—;f(x—3)2 dx =(—"§+x2 +3x)

-2
o8 4v10-8 4i10-8446-8 a6
3 3 3 3

-2

3

3 1 8 7 8
= 94+949-2-1-3-2=5-~=2,

3 3 3 3
y=x"-4x+3, y=-x"+6x-5; x*-4x+3=-2*+6x-5;
2x? - 10x+8=0; x*-5x+4=0; x=4, x=1;

4 4 4
Szj(—xz+6x—5)dx—j(x2—4x+3)dx=I(—2x2+10x—8)dx=
1 1

1

64 1 5
=2[-—+40-16+—-—-—+4|=
N ( 3 3 2 ]

3 4
| PR S
3 2

=2(28—21—2,5)=2.7_2.g=9.

T
y=cosx,y=—x,x:0,x=§;

z 2
—1 S—1+E-£-l LA

dx = si
cos xdx = sin 232" 8

O t—yraln

o
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I'’'TABA 6. CTEITEHH H KOPHH.
CTENNEHHBIE ®YHKIIUHN

§ 39. IOHATHE KOPHA N-U CTEIIEHH U3
JEUCTBHTEJBHOIO YHCJIA

1063. a) 3; 4;
B) 11; 2;

1064. a) V361 =19; 19° = 361;
B) Y343 =7; 7° = 343;

1065. a) V25 =-5; V25 =5;

6)5; 7;
r) 37; 15.

1 1 (1Y 1
6fl— =11 = — .
R 64 2'(2] 64’

32 2 (2J° 32
1—-) J— =—; | = = — .
243 3°\3) 243

0) ¥-64 = -2; (-2)° = -64;

B) -¥B=-2;¥8=2;-822"; r) 625 =-25; (-25)" = 625°.
1066. a) V7 -4v3 =2-3; 7-4v3 =4+ 343 . Bepro.

6) V9—4J_=2—Jg;2—\/§<0:> HEeBEpHO.

B) \j7—4~/§=\/—3——2;\/§—2<0=> HeBepHO.

r) \19—4\/_:\/5—2; 9—4«/5=5+4-4\/g:>3epx~10.
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1067. a) 16 =2; 6) ¥32=2;
B) {81=3; r) Y64 =4.
16 2
1068. a) 512 = 2; 6) 28 2.
2 ) Vez5 " 5
100 10
#1331 = 100 _ 10
B) V13 D121 T 11
1069. a) 30,125 = 0,5; 6) 40,0625 = 0,5;
B) 40,0081 = 0,3 ; ) 30,027 = 0,3
1070. 2) 4/5;{[8_’1:%, & 1133 = 127 .
8 \s
)47_ (/625 ) g7i2 4248 _ 38
81 32 \32 2
1071. a) Y-128 = -2 6) _%:_%;
1 1
Y64 =-4; =
P) D{ 32" "2
1072. a) —2481 = 6 ; 6) -34-64 =12
B) -5416 = -10; r) 4¥-27 = -12.
1073. a) ¥32+Y-8=2-2=0; 6) 4625 - Y-125 =5+5=10;

1074.

1075.

1076.

1077.

1078.

B) 3416 - 4327 =6-12=-6; 1) 12-630,125=12-3=9.
a) Y(-3F =¥27=-¥27; ma.  6) Y(-2) = ¥-32; mer.

B) W(-7)° = 'Y49; na. 1) §(-5)° = ¥25 ; za.
a) 22 <5<3 =5 €2 3]; 6) 2°<19<3 = ¥19¢(2,3);

B) 2 <52<3' > ¥B2e(2,8]; 1) 3 <63<4"=>¥63¢[3,4].

8) x*=125; x=4125; x=5; 6) x’;i; x=1

128 2’
B) x*=382; x=2; r)x*=1; x=1.
a) x*=17; x =417 ; 6) x* = -16 — pemennii HeT;
B) x* =11; x=2%11; r) x® = -3 — pemennit Ber.

a) x*+8=0; x=¥-8; x=-2;
6) 3x°-9=0; x*=3; x=2¥3;
B) x'-19=0; x=+{19;

r) 5x° +6=0; x°= —g — peIIeHHH HET.
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1079. a) ¥x-5=-3; x-5=-27; x=-22;
6) Y4-5x=-2; 4 - 5x = 16; x——1—52-

B) ¥2x+8=-1; 2x+8=-1; x:—g;

r) ¥7-4x=4; 7T-4x=64; x=—%.

1080. a) ¥Yx*-9x-19=-3; x*-9x-19=-27;
¥-9x+8=0; x, =1, x,=8,

6) Y2 -10x+25=2; x> -10x+25=16;
2-10x+9=0; x,=9; x,=1.

B) Y2x? +6x-57=-1; 222 +6x-56=0; x*+3x-28=0;

x1=_3+11=4;x2=—3_11=—7.
2 2
r) Yx® + Tx+18=1; x*+7x+12=0; x=-4; x=-3.
1081, a) ¥5; 2; 417 ; 6) Y100 ; 4; ¥75;
B)\/’l_' %,3, r)f/éﬁ;Z;{/—ZB.
1082. a) 40,15 -1; ¥-5; 6)0; ¥-0,25; ¥-29;
8) ¥-1,5; -2; ¥9; r) ¥2;1; ¥-2.

1083. Hatttn omubxu: 2416 = 42° = {f(- 2)‘ =|-2/=
5= 915625 = ¢5° = §/(-5)° = |-9|=

31ech BaXHO, UTO I8 Kaxpol yeTHOMH cremenu Xa’ |a| a B OpH-

BelleHHOM pemreEun Ha? = a,

1084. a) 315 - 490 < 0; CpPaBHUM 315 u ¥90.
BoaBegem B 12-10 cTemeHs:
154 6° - 153;
15; 216;
T.K. 216 > 15, To HCXOAHOE BHIPAXEHHE OTPULATEIHHO;
6) 3-Y150 >0; 3> ¥3-50.
BosBenem B 7-10 cTemeHb:
3" >3- 50; 3% > 50; 27 - 27 > 50;
HICXOHOE BLIPAXKEHHNE IOJIOXKHUTEIbHO;

) Y40 - 50 < 0; %40 < ¥50; ¥4.10 < ¥5-10 mossexem s 15-10

CTeleHb:

43 . 10° < 5° - 10% 4% < 5° - 10% 64 < 5° - 100;
OTPHIATENBLHO;

r) Y300 -5 < 0; Y300 <5; 300 < 5%
OTPHIATENbHOE.

1085. PemmTs ypaBHeHUs:
a) 0,02x2 ~ 1,28 = 8 = 2x8 = 128; x = 64; |x|= ¥2° = 2; x = £2;
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6) —gx8+18§=0-_—>—3x2+75=0; X8 = 25; xt = 5; x =+i/5;
B)0,3x° - 2,4=0; 3x°=24; x*=8; x*= 2, = x=€/§;
r) %x‘—2:0; xi=16; x| = 2; x = +2.

1086. a) g; Y12 < 0; 2; ¥70;

g < 2; cpaBHUM: 2 < ﬁ; %/3_2 < %/% Torapa 3agasBEbIe YUCaa

B nopﬁmce BO3pacTaHUA PacIoJOoXKaTcd B CaeAVyIoleM IopAaAjKe:

¥-12: =5 2; ¥70;
6) § <1; \/’7; >1; 1; ﬂ < 0. Torpa 3agaHHBIe YHCJa B IOPAJKEe
BO3PACTaHHA PACNONIOKATCA B CAEAYIOWEM IIOpALKE: “¥r: 2515 Un;
B) V2r; §>1; Y-2<0; 2,5

CPaBHUM: \/ﬂ > %; 3\/ﬁ> m 9-2n> a2 18 >

T
M B peayjbTaTe moiyuum I-2; 5; 2,5; V2m;

r) 2n; §-0,5; 0; ¥/200;
2n > 3/200; 8n® > 200; n3 > 25;
rorpa ¥-0,5; 0; ¥200; 2x.

§ 41. CBOMCTBA N-i1 CTENEHH

1121. a) ¥8.27=2.3=6; 6) 416-0,0001 =2-0,1=0,2;
) 62516 =5-2=10; r)\5/0,00032243:0,2-3:%.
1122, a) 5243 L =3.1-3, P
3 2 2 125 5
B) 57.E=52_‘£§=§; I‘)‘364 1 2,l=g‘
32 V32 2 729 3 3
1123. a) “24»9=J3 7=2-3

6) 48 =J 1=J’25 3$=2.3=6;
i

B) ¥75-45=3375--=3-5=15;



PEISNRNC YRBIMNONMH K YueBunry A. I MenAxeniua U AR,

2.

1124.

1125.

1126.

1127.
1128.
1129.
1130.
1131.

1132.

1133.

1134.

1135.

1136.

1137.

r) ¥54-24 =427 2.3.8=3.2=6.

125 16 2
125 _ a5 = 5, 6 -2y,

2 {02 Y {50625 ~ 0.5

SIS AR D g o =Yea=2.
0,125 0,5 0.%5

a) Y5° . 2° =52.2° = 25.8 = 200;
6) ¥0,2'°-10" =0,2*-10* = 2% = 4;
B) 40,2° 5° =0,2.5 =5

r) ¥36°.2° =6.2-12.

" 7 49 5 50 25
a) J:=—=—; 6)3—=——-=.—.;

3" 3 3 3° 3% 27

37 3 97 5 5

g _ -2 _ 20, sl— =2,
DiFE @~ D {13" ~ a9

o) Vo' = Il )¥a =Va; v Yo' =Va; n¥a’ =d.
a)8a6=‘{/|aT; 6) Yyt =4t B Im® =¥m*; 1) Wn® =Yn*.
a) Yo' =075 &) VO =i'; B ¥ =a’; ) Y7 =¢.

a) va’b' = ab®; 6) Ya'b® =ab*; B) Ya'b® =ab®; r) Ya®"® =ad®.
a) ve'd® =cd®; 6) Ym®n® = mn®; B) Yx°° = 2*y; r)pr? = p*rt
49¢* _7d* 74 16a'd® _ |2ab
a) ;== —— 6) Y =5
169b° 13[p| 13 |p| c ¢
4
27a° _3d’ 324’ _ 2a%%°
B) o5 =3 r) 3 n T TR
64b 4b 243¢ 3¢

a) ¥4 Y4 =6 =2;
8) v20 -5 = /100 =10 ;

a) @=327=3,
2
B) 7326=U@=2,
a) V323 4827 = 4256 - 481 =4
6) V2712 - Y1° =2.7=14.
a)¥2u¥3, Y1 u 3,
B) V7 u 98, Y19 u 42;
a) \ﬁ‘)—, 3/1 u Qﬁ,

6) ¥135-325 = Y27 525 = 15;
r) ¥16 - 4486 = ¥16.2. 243 = 6.

5
o B _ 1 1

396 2 2

4
r) <2/ZG=‘64=2\/§.
3=12;
6) ¥5 u Y9, ¥125 n 6561 ;
r)Y3 u Y2, 243 u ¥B.
827, Y16 u &7 ;
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6) V2, ¥3 u V4 Y8, %9 u §8;

8) v6, 17 u Y10, 81296 , 4289 u 440 ;

n ¥3, ¥2 u ¥100, 127 , Y32 u '¥100.
1138. a) 26 u5, 426 > 425 ; 6) ¥5uv3, ¥25 <%27;

B) T udf47, Y19 > Y47 ; r) -Yau-33, -¥8>-99.
1139. a) V242 = Y242 - ¥8; 6) 4393 = Yo¢3 = §27;

5) V2¥3 =489 = 472; r) 4293 =989 =472

1140. a) 436°\3b = 436° Yob* = 4275° ; 6) V2a¥da® = ¥8a° Y1a® = ¥324°;
8) Va¥le® = Yo' ¥a® = ¥a° ; 0 YyiBy* =YYy’ = 3y° .
1141. a) Yab¥4ab = Ya?* Yab = Y4 ;
6) Ya'b® - Wasb? = Yabt Yaie? = Yae®
8) Y5ab? - Y5a%" = Y5ab? Y250%° = $125a76"° ;
r) Y6xz - Yxz = %2165 Wx'2® = 2162727 .

1142. a) ¥a° :Va = ¥a ; 6) Wa?® : Yab® = P ;
B) Yoo 4o = a7 ; r) Ya*b® : Yab = Ya'b* .
2 n
1143. a) (V3) =3; 6) (¥a) =a;
B) (éﬁ)s=7; r) ({’/Z)":b.
. 1 2n 1
1144. a) (2J5) =16-25=400; 6) [b{/%) =b3"-b—2=b2"’2;
1) 243 1,-% 1
2 2-
B) L3£J = r) [3%) =pr'b =b*%P,
1145. a) (%)9=27a3, 6) (5a%/5)2=25a2-\/3ah2=252/¢?;
2
8) (—53 az) = 25Ya"; ) (23 —3a2)=323 2434 .
1146.&)\/@:{/5; 6)3%21\5/2;
B) V2 =92; r) v¥4 =94
1147. a) V¥x = ¥x; 6) YVa® =va ;
B)vsgfzzT:'W:W; r)Vf/E:Gab.
3,
1148. a) %9/5+13+§=2i’/5_; %/5?(2—%—%):13; #5?%:13:

Yox =10; x =200.
6) ¥2x + {32x + 162x = 6; Yx (V2 +242+392)=6; Yx 642=6;

fr=L, =1
\/—;—ﬁ,x—z.
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1149.

1150.

1151.

1152.

1153.

1154.

Brraucants:
a) ¥6+2v5 - 46— 245 = 436 - 20 = 416 = 2;
6) ¥6-2V17 -Y6+2V17 =436 -4 .17 = Y32 = -2
8 -37 Y8+ 37 = Y64 -37 = 427 = 3;
N YVI7T+3-YN17-3=37-9=¥8=2.
NI = S LU, PR
a) V3 -3Y-3.v27 .49 - =_328'2's  2N2 _ g2 9
’ % %
=(-8)° +2=-27+2=-25

B

~—

y~729 12 3,5 3%
6) ¥-5-48-425 .32+ 729:(—5)33-222—ﬂ=—80—3=—83.

2/5
a) Y37 42 . Y4° . 3° = 3° 4% =9.16 = 144;
6) 77 2. Y7 22 =70 2 =49 2= 98;
5) 510 .82 52 = 22.5% = 4.25 = 100;
r) ¥6°-37 -¥6®-3° =¥6°-3"° =6-9 = 54.
a) $16a%" = Y2°a%" = 2a%",;
6) §1024x°4°2" = 202"z = 22x%y2",;
B) Y343m12n? = €/73mi2n9 =Tm*n®;
) 40,0081a"2b4c® = 40,3'a"%"c® = 0,3a%c".
8a%° _ [2°a%°  2ab"
27x"y° xS 3xyP

. 343m"? _ | T’m"
6) 64nap'5 =3 anapns
o & 210520 . 1020 _ aZbt )

Vsoxs V72" 2
16?‘16312 24’,18312

=4 = .
81p24q4 34P24q4 3p6q
a) \e/xyzzs Py = 1dx2y426 2Pylz = 'dx5y°z7;

st

20,
B) #azbcs . vaabs 2 29 1ops .28 20f1220.8 _ 202225 .33

43 6 4 3
r) Yeitm® : Yi*m = gfkllin’::' = BIkl::l .

D]

~

a) 3

_Im
4np®’
3

r) 3
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1155. a) 3/;—29[;=0; 9/?::; =St -2t=0;t,=0;t,=2; x, = 0; x, = 64;
6) Vr-54x+6=0; Yx=t; x=t -5t +6=0;
t, =2; t,=3; x, = 16; x, = 81;
B) Y +2¥x-1=0; Yr=t; x=15¢>0;¢+22~1=0;

1 1
20+t -1=0; t,=— t,=-1; = t==; x

2’ 1764’
1) Yx+¥x 2-3=0; Yx=t; t>0;x=1812+2t - 3=0;
t=1;t,=-3;t>0;=>t=1; x=1.

1156. f(x) = Ux; 2f(x) = 2Ux = ¥27x = Y128x = f(128x).

1157. f(x) = 2¥x; 2f(x) = 4% = 2¥32x = £(32x).

1158. f(x)=¥x; g(x)=Yx; 2J7(x) = 2¥x = ¥2°x = Y64x = g(64x).
1159. a) y = Yx-2) =|x-2; 6)y=Y6-27 =2-x

AN

LN

B) y=Yx+1P =x+1; r)y=43-x°=3-4.

DN | =

§ 42. IPEOBPA30OBAHHE BHIPAJKEHUN,
COJAEPKAINIUAX PATHKAJIBI

1160. a) V20 = 275 ; 6) V147 = 743;
) V108 = 233 =63 ; r) V245 = 75 .

1161. a) ¥24 =293 ; 6) Y54 =392 ;
) ¥512=8; r) 4375 =543

1162. a) 480 =245 ; 6) 4160 = 2410 ;

8) 4405 =345; r) 486 =346 .
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1163.

1164

1165.

1166.

1167.

1168.

1169.

1170.

1171.

1172.

11738.

a) \/;sz\/;;
8) ¥m” = m¥m? ;
a) v25a° = 5ava ;

B) ¥24x° = 2x¥3;
Ji56r° = 58203 ;
3250x°y" = 5xy°3f2xy ;

a

~

B

~

a) 2 72a°h = 2. 6a~/2ab =
3 3a

43,3 2
6 X 4f720% x_@Jg—=2

b V343x°

B

~

3mn 2,
r

~—

\1243m n’

Ja_=|a|f;
Ya'b =|a|¥b ;
\/507=5]a|~/£;
\/25?=5|x|;

a) 2\[5‘=\/2~0-;

B) 5\/§=\/ﬁ;

a)2§/§=§/2—4;
B)3§/§=§/a;

2 4
ZJ3=.=;
a)3\/_ \/;

7 4 49 25
3z = =27
D537 Vs 7 V7

a) Ta*vab = V49a°b ;
B) 5xv2x = V50x° ;

3mn?

a

~

B

~—

a

=
~—

a

~

24/64 + 486 =

B

~

3 o E.ﬁ\/i_az\ﬁ
18 x 3 -

Yoa-Y3=43(2-1)=43;
432 + 342 =
r) $512-42=42(4-1)=342.

6) é/a_4 =a¥a;

0 n® =n* n

6) 4/4054° = 3a45a ;

r) ¥160m™ = 2m? - ¥5

6) 4256a°" = 40°°Yab ;

r) ¥320m"'n® = 2m*n*Y10m .

4+/2ab ;

/Sx
“nVam

6)~/tT=a~/—;

r) Na’b = a’\ab .

6) ¥256¢° = 2| c|¥ac*;
P)W=3a2‘~‘/§

6) 5v2 = V50 ;
r) 7\/§=Jﬁ.
6)631 = ¥240
r) 342— V177

1 3
6) —¥12 = 3= ;
)2‘/— 2
r) o,z%/%:sé.
6) 5ab*Ya’ = Y1252%" ;

r) 2m¥3m? = Y24m® .
6) 23 + U384 = 2U3 + 243 ;

792 ;
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1174. a) ¥4 ; 418; 3 ; 6) ¥2; W40 ; ¥4
B) ¥3; ¥30; ¥2; ry ¥3; ¥2; 4.

1175. a) (Ym - 24 )(Ym + 2¢n) = ¥m? - a¥fn?;

6) (¥5-V8)(v3 + ¥5)=¥25 - 3;

B) (a @}(a+\f) a®-b;

r) (Y2+242)(2v2- ¥4)=8-416 =8-242.

= e 51 ] (] -7 +
(3+‘a](9 3J—+J_) (“a) =27+¥a®;
(5o ) = ]+ =057+
(

(

(

®

o {

) (

1176. a

[+

oo

J5+%+%)(%A%)=(%)a—(%)a=JE—\/5.
5—2%)2=W—4M+4%—2;

\/5—\/52 %—2\/§%+3;

2 «/a—) =a'+a-2a%Va;

&

B)
r)
1177. a)
6)

o

5]

3/Z+2J§)2 232 + 8 + 4428/4 .
1178. a) (a-b):(Va - b)= (_a_b)_a(‘/;b;‘/—):\/;h/g;
B+l _ k4l s oo T o _
6) 2/E+3l=(k+l)(\/_ \/_l+\/_) \/k_+\/l_-2/ﬁ,
B) 2/’;_2/—=€/;1;+W+§/r—n—;;
x -4y
i Jr+2 y _2‘/_'

1179, 2y VIO V15 _ /20 -3, o 3 -Yay _Yx-dy
T Vs -5 JBb-1 Ye-tfxy 1-3y
® e+ 210 Y2+ 43k " Ya? —4ad _ Ya-Yd

Yie-14  $e-42° Y3a -Ya’d  Y3-Yad
Ja-olaf+ 7 _(Ya-)

1180. a) T T =Ya-%

Ym+2th 1
4\/_+4M+J__ +
Yardo 1

Va+2¥alb+b Ya+b’
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1181.

1182.

1183.

1184.

1185.

1186.

1187.

1188.

\/E+2am+a3 (“\/a—*'\‘/;)z .
LN i S s S CAA R

JZ—%/I? Y= -1 I
&)m'—'%‘*%; 5) %[.x—s_1=x{/;+5xa+1;
B)—%:‘b—af; r)%%-\/bé=%+“aba+b.

ava + a-

Ya® +b 5 N NN .

22 a4 ) il L b+b.
a) Va+th Ja a«/g+\/b— 6) o —vb Ya +Yao +

1 2 3

== 6) —==+3;

) == )& V3
0 - B nE-E

2 2'322 3 31432

— = =¥s; 6) == =43 =3;
8) 32 9/'2—~3'22 )49 5/5'4/32

a _ a¥la® _iz. x2=xz-?/;= x
B)% RS Ya?, I‘)%/—A T *¥x .

1 V5-V3 _5-43 2
a) = = ; 6) =2J3+2J2;
Vs+4v3  5-3 2 V3 -2
7 9 ofi+o 3(VT+1)

S N = = .

5,72 DEo1T 6 2

a) ¥-162t'r° = 4-2.3*r* = 3Jy||r|¥~2r = -3r||¥-2r npn r < 0
6) 3625x°° = I5*x*x%y° = 5xy? 5%

B) V128a%° = 27a%% = 8]a|3 ENETS

r) (-64)m°n® = Y(=2)°m’mn'*n = —2mn*2mn.

a) i“256a7b3 _ _3:__42304[13173 - 3~4'a| Yo = i"aaba;
4a* 4a® 4a’ a

laf
a) Y2¥2m'n® = ‘\‘/%/16m“nB = f/{[?‘m‘na ={2mn’
6) Vufox'y’ = JYfor'y = gor'y’;
B) W= IW;
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1189. a) {23242 = 42V = YV = {0 - O - 0B;

1190.

1191.

1192.

1193.

1194.

w |

N i
\/—\[3 _=§/3\/§\g=§[§é‘

r) 134333 dm 83315 = 1}8 8f3t6 _ 3fg.

BHOCA BCe BhIDAMKEHHUA IO/, 3HAK OJHOrO KOPHS, NONYUUM
a) 9’ 5 025 - 9' 5;

)J -n m+n7 Jom —ny? m+n74m—n_
m+n

ﬁ%ﬂ

V(m+n) m+n’

5) \[—2a2b\/5a =€/J16a“b45a = ¥80a"5";

r) \/(x y),/ \/"‘ D iy

a) 303’0%.27'al4=33a48 =27al3‘27al4=27’a27=a.
6 |* £3£.§/E= zaf‘i/izsf.i/L
y Vx y Vx
x x ( 1 11 1F J_

\/;mT—”\/S"‘—J—f

Hpm;ozm PaguKaJbl K OMMHAKOBbBIM MOAKOPEHHLIM BbIpaXE€HNAM,
re 3TO BO3MOXHO, NMMOJYUHM:

a) V50 - 43 - 642 + 424 + VB =52 - Y3 - 62 + 22 + 2V2 = V2 + ¥3;
6)GU§+J;§—JQTy—5/?+;JE§=st/Z+

'+ Jxy - 3Jxy - Yz + Ty = 5xy + 5Yx.
a) %/2__< F ’2/1_65< 29/99;

B)%’/§>86J§;éf§>‘ﬂ7_;‘3‘ 1972, 981 > 972
r) —y2¥6 > -¥5v2; -448 > -460; 50 > ¢/48.
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53 = 5% .3 = ¥75;

75 <100 < 108;
roraa: {543; §100; 3¥4;
6) ¥4; Y3¥3; 925
$333 = %¥3° = ¥3;
1925 = ¥5;
rorna: ¥4; ¥3; ¥5;
B) M= ¥2; M;
§2*; 4ie;
rorna: ¥2; Y242 ¥6;
r) Wod; VT yf2VL25;
%2,
¥z; it s
AN
7.

1

3

75
¥2; ¥7; Us;
rorna: ¥7; ¥5; ¥2.
1195. a) 4-32 _ 4-32 :4—3~/§=_1;

@2-By J2-2116+V8 3J2-4

6) ($/2—4+4/€)2=\/§+2m+\/g=4\/§+3\/6=1;
43 +3J6 43 +3V6 43 +3J6

2) @/9 + 3y =3f3—‘+23/§;\/§+3=3(3/§+2‘6/§+1)=3;
9/§+29/§+1 i’/§+22/§+1 %‘/§+2$/§+1
1—22/3«»\/5_1—22/5+\/§_(1—3/5)2 1

D WB-Y85?  (Ba-15) s(-4) ¥
1196. a) (1+ Va)1+ Ya)1-Ya) = +Va)a-va)=1-a;

6) (Wm + Vn)¥m - Yn)¥m + ¥n) = Jm + Vn)m - Jr) = m - n.
1197. a) /9a’x - 24/3abx + Yb’x) : (V3a - o) = Y3ax - Yox;

6) Gf16x” - Y25y7) : (Yax - 3f5y) = Yax + Yoy.
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1198. a) V2x — By + 2y - V3x = V2(x + ) - VB(Wx + ) =
= (V2 - VB)Wx +y)
6) Yax® +42-Ux® - ¥4 4y - oy’ = Vae® - ) +
v+ 2R - ) = @2+ 2 -
) Ya* + Yab® - Yo' - Yo' = a¥a ~ Y6 + b¥a — allb =
= ®a - ¥o)(a - b);
r) bVa - ab + Vab - ab\b = Jab(1 + Vo)1 - Vab).

1199. BrinosHsAs 3aMeHY NEPEeMEHHOM, B Pasjaras HOJyYMBIIMHCA KBaJ-
PaTHBI# TPeXuJeH Ha MHOXKHUTENH, IOJydyaeM

a) Ym -Ym-6=12—t+6=(t-3)t+2) =¥m-3)¥m +2);

6) Vm +54m +6 =12+ 5t +6 = (r + 2)(t + 3) = m + 2)(¥m + 3);
B) Yo +Ta +12=£ + Tt +12 = (t + 4)(t +3) = (¥ + 4%Ya + 3);
N 2xr-Yr-1=20-t-1=¢-Dit+1) = - H&x +1).
63/x—2+i/——1_612+t—1=(3t—1)(2t+1)=3t—1:33/;—1.

1200. 2) oY 4 8x 20+t 12t +1) t Y
6 3Vr-5Yx-2 3 -5t-2 (t-28¢-1n_ t-2 _ Yx-2 _
ovx -1 9t -1 9t - 1) 3¢-1 3¢x-1
1201, o) o2 Y2 o'+ abVa o+

a) I i - =
2 -b ~-b
@b J’% a (@a+bWb (a+b)(a-b)

a\/l;(a—b)—(a2+bz)\/5_a2 b - abyb - a®Jb - b*b
(e+b)a-bWb (a - b)a + b)Wb
_ -bbla+b) b
T@+b)b-aWb b-a’
Am+ ¥y + @m-4ny 1 -
o 2m - n) T g -
_ (Jm + 2mn + Jn + Jm - 2mn + ) m® - Vn®)
- 2(m - Jr)m +n) -
_ 2(Jm + Jn)m —Jn)(m + Jmn +n) _
B 2(m —Jn)m +n) )

=m+~Nmn+n,

1202. Ilocne 3aMeHBI TEPEMEHHOI U PeIIeHNUs MOJYUIUBIIEroca YPaBHEHHS,
HaXOAVUM KOPHU
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- 2_

a) Yeo1 Yoo A\Cinb S N et S ik SRS
Yo -1 Yx+1 -1 t+l
W+1)~(t-1)=4;2-t-2=0;t=2; x = 8;

o 2t8 YP-25 o .o :
\/;c-+2 Yx+5 ’ ’
t+8_t-25:5; (-3 27+8_9-25 35 , .
t+2 t+5 3+2 8 5
(t+2)(t2—t+4)_(t~5)(t+5)_5'

t+2 t+5 ’
(2-2t+4)-(t-5)=5
-2r+4=0;
(t+2)(t2—2t+4)_(t—5)(t+5)__5.
t+2 t+5 !
-2t+4-t+5=25;
~-2t+4=0;
-3t+4=0;
t=3=x=27.

§ 43. OBOBIMEHHE ITOHATHA O IOKA3ATEJIE CTEIIEHH

2 1

1203. a) 53 =%25; 6) 32 =43 ;
3 1]

1204. a) ¢t = VYc? ; 6) 1—752 =Jp";

1205. a) 0,2%° = ‘g; 6) t™* =¥t

@) (2a)i = ¥2a
8) 8(x~yp =3W;
5) 3(a+b)s =34a+b) ;

1206.

1207.

1 1
1028. a) V1,3 =1,3%; 6) 7§ =0,67;
4 2
1209. a) ¥b* =b5;  6) Yok =a?;
3 1
1210. a) 49% =7 6) 1000° = 10 ;

3
6) ax® = a¥x®;

1
r) 4% = 44

3
B) 6§=§/6—3;

3 2
B) xi =42 )y =P
B) % =\b*; 1) 8,5 =85 .

1 1
8) 2a° = 2¥a; 1) (2b)s = Y20 .
6 x5~y =4 {7
1 1
D+t =Vr+dy.
1
1 1
B) 422(3)‘; r) 4,3 =4,35.
3|3
2 1
B) ¥e?=cli; 1) Ya=as.

1 1
B) 27°=3; 1) 252=5.
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21 4
1211. a) 92 = 3° = 243; 6) 0,162 = 0,064 ;
4
s . 2
B) (33)3 =(§] L r) 0,001° = 0,01.
8 2) 16
5 -8
1212. a) "a‘_‘z =a';a=6, a"=%;
-9
6) b —=b"; b=l, b*=8;
() 2
-° y 1
B) p‘ﬁ;=1’2, P=5.p"=4;
r) (t"“)gt%:t"‘; t=0,1, t'=10.
a2 1. a2 1
1213. a) (27-37) =5 6) 16-(27) =3
6*.6° ., 1 (O A |
1214.a)v=6l:6; 6)__7_T___ z=5
5¢.49° ., . 17 81%.107° ., .., 1
. = . =— —_— _ =37". = —
1215. 8) 7oy =5 T = 55 % {07 277 2700
3 2
1216. ) Vo =b7;  6) W =b; ) A =xi; 1) ——=ad
’ ’ s ’ a2
Ao 1y 1 ot
1217. 8) 47 = 25 6)83=-2-; B) 325==; 1) 16 ==
4 2 L 1
1218. a) 5 3 Ma. 6) (-16): Ma. ) 23° Ha. 1) (-25)2 Her.
L 1 1 11 12
1219. a) 22 <3E; 6) ()'3E <0,52; B) H® <53; r) 7¥=17°.
11 4 1 1 2 1 1 1 u
1220. a) c2c® =c%; 6) b3%b:=b%; B) a*a®=a%;r) d°d?=d?
1oy T R
1221, a) x? x3=;; 6)y:yi=yt;
1 1 T 1 5
B) 2°:22%=210; r)m*:mP=m?.
N Oy
1222. a) (w) =bs; 6) [c 2) =ct;
3 ?45 3 ’g 1
B) (a2) =a’; r) (P‘ = p*
31

1223.

1 7
a) x3Nx=x; 6 Y =y%;

1
r) Ycfet=c.

B) 228 =z,
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1 9 4

3
a; 6)’%(6"'2)‘ =l 10 =¢ 5

3Ye, 01 1o B 2y a3
B) [x“) (#x)* = 2520 = 2% 1) (b‘”’)‘[bf’) =bbs =b0=1.

I

aO.8

i
11

14
a®a®

1224. a) (a**)

2 1 N
1225. a) 10%102-10”": 10; 6) 2'3.2707 . 4% = 4 ;
2z 1 619y
B) 493 .712.7°4 —7 12712 12 =29’ r) 25% .5 .625%% =125.
1226. a) 4°7 : 208 = 9l4+08 _ 4. 6)3.9%: {37 =35 g,
o2 1 1518 1 R
B) 47.23:43=4363242-8; p)sz-lsx:%@:z 731,
1
. 1
1227. a) (27-64)3 =3-4=12; 6)(—— 81° J‘=2-3=6;
. 1
5 | L.0,04]°=6.5=30; m (52 L)° 254220
36 A 64) T
, 2
: 1)
1228. a) (m)F = = ; 6) (Sx ‘2] —ax =4
m X
R
3)s 3 3
B xt =\/_; 81x™* ":x—
) (<F) - o (o) - 5
s ( 1Y
7. 2
I TN S y (y) LI
1129. a) T =x%; 6) ——— = =¥V Y =y;
2 -4
’i 20
(C ) 21l 3 a% bg 554
B) T l=c"°2=c, r) 7 = a’b
cB c2 a1b5

L Ly 11 1 L 2201 1 2z 2
1230. a) (x2 - y”]x’y*’ =xy? —yx?; 6) ab® (a3 +b3] =ab® +ba’;
rio2 3 1 1 Li/1 3 1 L
B) bt (b‘* + c“] = bet + cb3; r) x2y? (xz - yz] =axy? —y’x?.
11y 1Y L
1231. a) (m2+n2J =m+n+2Jmn; 6) (l+c“] =1+c¢%+2c%;

1Y 1 - 1y
B) [1-b2] =1+b-2b%; ) [a2+2b2) =a+4b+4Jab.
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1 1 2
1232. a) (xa + 3][x3 - 3} =x*-9;
1o 11
6) (a2+b2)(a—a2b2+b]—a”+b“’,
1 1
B) (dz—l)[d2+1]=d—1,
1o1y( 2 12
r) (ps-q“][pa+(pq)3+q3)=p—q
L 11
2 2 _ h2
1233, 2) 230 4 . 6) 2 Z:,ll,
37-3 1-82 G7% grgpt
1o 1
2 2 2 _
2x? P p2+5
1 1
c+cid? +d 1 m+n o1
1234. a) T e o 5)ﬁ=ma+na_
c? - d? e -d? m3 —(mn)s + nt
1Y 1 1 1
1235. a) (1+c2) —2¢2=1+c¢c+2c2-2c2=1+c;
[N 1 z i [
6) (m“—ma) +2m'2 =m? + m® +2m'? -2m'2 = m? + m®;
11y 11
B) (x”—yz) +2x*yt =x+y;
» 1oy
5 szz_(buc«J = b+ =B -z - 24bc = -24bs
E A O T A 2 2
1236. a) (as+b3J —[as—b“) =ad +b% +2%ab —a® — b® + 2¥ab = 4¥ab ;
3 1y
6) (a2+5a2) -10a® = a® + 25a .
1 1 ! 1 1
1237. a) (x“ +1)[x‘ —1)(x2 +1J=(x2 —IJ[xZ +1]=x—1;
Loy L 1y 11 1oy 11 11
6) (k‘ +l4)(k8 +18](k8—18J=(k4 +l4)[k‘ —l‘]:kz -z,
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H 1 1 1 1 1 1
. -

! 11 11
_a2+b§_a+b+(ab)§_a+b+202b2—a_b_azb27 \/E

-t
8
3
-
1S
|
>
Q
ol
I
>
ro 1%
—
Q
ol

1 1 1 1 - ;
a? + bt a? + b? Ja+ o
o Y . i _Vrex -+ JiE g _xr
1 L 1 - - T x-u
x2+y? x?-y? X~y x-y

§ 44. CTEIIEHHBIE ®YHKITUH,
HX CBOVICTBA U TPA®HKHN

1
1246. a) y = x'° 0) y=x°
A Y \Y
2 2
1 1
-2 -1
-2 -1 01 2 x 01 2 =x
-1 -1
-2 -2
= b —
B) y==x y )y=x v
10 10
8 8
2 2
-2 -1 0] 1 2 «x 2 -10 1 2 =x
3 1
1247. a) y = x? y 6) y = x* y
3
2 2
1 1
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L 3
By y=x2 r) y=x*
Y Y
3 3
2 2
1 1
-2 -1 0] 1 2 3 *x 2 -10 1 2 3 =x
1
1248. ) y = ¥x y=x°
Ay y
3 3
2 2
1/"’_ 1
-3 -2 .10 1 2 3 xo0 1 2 3 x
-1 -1
- 1
_ 4 =yt
6) y=3Vx v y=x v
3 3
2 2
1 1
3 -2 -10 1 2 38 x -2 -10 1 2 3 =x
5
1249. f(x)=x2;
1 1
a 4)=32; 6 =735
) £(4) ) f(g) 243
) f(0)=0; r) f(0,01)=0,00001.
1250. f(x)=x7;
1
a) f(l)=1; 5)f(8)=1§
B) f(%)=4; r) f(0) — He uMeer cMbicA.
1251. a) y = x'°; y(-x)=(-x)° = 2° = y(x) = vernas;
1

6) y=x ?; QyHKOUA ONpeJesieHA TOJbKO AJS OOJOKHTENbHBIX YH-
ceJl, IO3TOMY He ABJIAeTCS HM YeTHOM, HY HeueTHOMH;
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1252.

1253.

1254.

1255.

1256.

-15

B) y=x7; y(-x)=(-x)"" = —=x® = —y(x) = meuernas;
4

r) y=x° — GYHKOUA ONpefeNeHA TONLKO AJNA HEOTPHIATENbHEIX

quyces, DO3TOMY HE ABJASAETCA HH 4€THOH, HA HEYeTHOH.
1

8) y=x°; ye[0; +o0);

B) y=x?; yeR, y=0; r)y:xg;ye[0;+°o).

a) y=x'"; ybuBaer: (—oo; 0] ; Bospacraer: [0; + ) ;
1

6) y = x °; youBaer: (0; +);

B) y=x"""; yoniBaer ma (—s; 0) u Ha (0 + o)
1

r) y=x" ; Boapacraer Ha {0; + o).
1

y=xt.
x=1 . x=0;
a) x€[0;1]; maxy: miny :
y=1 y=0.
. x=0;
6) xe[1;+oo), miny : o max y He CyIecTBYerT.
y=0;
B) x(23); miny u maxy He cymecTBYyIOT.
=16; .
r) xe(5;16]; maxy:{x 2 miny He cymiecTByer.
y=4
5
y=x2.
a) xe{0;+oo); miny:{ =0; max y He CYIIeCTBYeET;
y=0;
6) xe[l; 3); miny:{ =1' max y He CYIIeCTBYeT;
y=15
) xe[1:2]; mi {=’ =2
B) x€(1;2}; miny: maxy:
y=1 Y=z

x =8;

r) xe(6; 8|; maxy: miny He CymecTByeT.
(6:8] {y =128/2;

2
y=2.
. 1
a) xe[l;S],mmy:Z,maxy:l;
6) xe(3; 5), miny m maxy He CyIIeCTBYIOT;
B) xe[l; +oo) , maxy =1, miny He cymecTByeT;

r) xe (O; 1] , max y He cymecTByeT, miny =1.

6) y=x'; ye(0;+e);
2
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1265.

1266.

1268.

1270.

1271.

1272,

f(x)=x‘l;

a) f(16x)= (16x)§ =2x*;

2 (i)

6) £(81x*)=3x;

r) f(x"’)=(x

6) f(x°)=x*;

r) f(x ] x5

1
-8 )] =x?

x .

4

x
a) y=x°, y =8x"; 6) y=x*, y=-4x7;
B) y=x*, y’ =40«*; r)y:—l?,y’:—ﬁx”.
3 2
a)y=x5,y’=-2-x5, 6) y= ¥z, y —x‘
72 1 1
B) y=x%, y =—x; =¥x, y=5; .
)y y'=3 r)y=Xx, y 5 Yar
1 1 1 3 2
a) y=—, y'=- ; y=—5,y=--x°;
x oJx® x% 5
1 , 1 1 1 , b5 -2
R AR i Nk F)y:—g,y:—gxﬂ.
x
3 2 3
RN -SSR NSRS SR N
) ¥ - y=3 Yu=To v SYrn
Ix 2 LT
B) y=——, y'=-——; 0y=x ¥, y =23
x 3Yx 3
a)y:2x‘+x\/;;y'=8x3+g\/;;
2 2
6) y=—7+3x°-1; y' = ——F=+18x";
e 33x*
1 1
B) y=x"—-—=; y =b6x"+ ;
Jx 2VxB
) y=x"-Tx¥x; y’=3x2-—4—52-{’/’;.
i 2 ) )
x x x x x
22,22, 2 , 1 _4 , 1.
x x° x° 2 * x?’
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6) y=(3x3—7x+5)(\/;+3);

y' = (9x2 - 7](& + 3) +'Elﬁ

=0x3Jx + 272 - Tx + 21 +

(38x" ~7x+5)=

3 7x 5 _

wxr 2Wx 2Vx
1 1 5

=10 a%x + 272 —10=Jx + —— +21;

2 2 2Vx

B) y=(73/;+5)(x5—7x3+1);

1

3x2

’

_7
¥=3

(¢ =72 + 1)+ (52* - 210%)(7¥x + 5);
r) y= (2179 + x%](5 -2x);

1 4
y= —2[2x" +x 3]+(18x“ —%x?’)(5_2x).

-5
1273. a ===
A
3/..7
, 3x2(3/;+1)-%~g—i—;(x3—5) 8x22/;+3x2—%+—g—- 12
y = = H
(%1‘1)2 (Q/;-v—l)z
1 -2 1 2
IV SR Ll Tl b
#+1” ‘(:c“+1)2

3 3_3
1274. =x*-3Jx; x,=1; g'(x)=32" - —=; g'(1)=8-, =5
a) g(x)=x"-3Jx; x, g'(x)=38x oTr g(1)=3 2= 3

6) g(x)=¥3x~1; x0=§; g’(x)=_1_7; g'[§]=1;
)

B) g(x)=x"+x%; x,=1; g'(x)=-x?-2x"; g’(1) =

r) g(x):%(S-Zx)'a; X, =2; g’(x)=2(5-2x)>4; g(2)=2.

4 3 -1 3
1275. a) f(x)=4-x; %, =1; f(x)=3x % ()= 75
i 3
6) f(x)=12x2-x; x,=9; f(x)=~6x 2-1;
6 2
1) = =97 ~1=-155
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r) f(x):x’3+6\/3c_; x,=1; f’(x):—Sx“‘Jri; f(1)=-3+3=0.

Jx
1276. a) g(x)=§~/4_3x; % =%;

o (1)1 s

g'(x)=- ,—4_3x,g(3)_ AT
6) g{x)=- (J§+x)'5;xo=1_\/§;

¢(5)=(VE+x); &/(1-E) =15 o= F.

4
1277. 8) y=x'~-3x% a=2; y=16-24+(4-2° - 9-2*)(x - 2) = -4x;
6) y=¥3x-1; a=3; y’:——l——z; y=2+l(x—3):lx+§;
J3x-1) 4 PR

B) y=8x"-5x*-4; a=2; y =9x* - 10x;
y=24-20-4+16(x-2)=16x-32;

1 3
r) y=(2x+5)_5; a=2; y':—(2x+5)_5;

Sl lpg- 1l 1
3 27 27"t 37
3
1278, y=43x+1, y' = S(3x+1)7%.

1
a) y=5x+2, x =5. YpaBaenune KacaTeJIbHO# B TOukKe X = 5;

y= 2+%[x—5) #5x + 2 = He ABAAETCA.
6) y= %x +1, x =0 . YpaBEeHne KacaTensHON B Touke x = 0;
3
y=1+ Zx = ABJIAETCH.
1279. a) y = —Z-x\/; -2x,y = Jx - 2. V6uimaer 5a [O; 4]; BO3pACTAET Ha
[4; + eo) . Touka MuUEAMyMa [4; - g) .
2 1
6) y=§x5—x; y’=x_5—1; BO3pacTaeT Ha xe[O; 1]; x21 — ybuI-
1
BaeT; x =1-max; y .. =3
1280. a) y=§x\/;—2x, xe[l; 9], y’=s/;—2; Yisann =—§, Yows = 0 -
L

3 2 L
6) y=§x3—x;(0;8); y=x3%-1;

Yoax = % ; miny =He cymecTByer.
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B) y=gx\/;—2x;(1: 9); y'=s/;—2; x=4;
16

y(4)=—-8= —% -min; y,_ . He CymecTByeT.

3

3: -1
r) y=§x3—x; [0;8); y=x7-1;

1 1
0)=0; =-2; =<3 =25 Yo = 2.
y(0)=0; y(8) Y1) =355 Yo = 55 Youm
1
1281. a) j(x +x) = x_ x_ =l l:i;
: 8 4, 8 4 8
¢ 2% 23 64 16 272
6 Ndx=|2x2+2x2 15 .
)_!(J;(JH )) x=|zxl+ox T
9 4
3 3 3.2 39
1282. 1-2xdx=-=-{1-2x)3| =-=2+=.33=-=+2%3;
8)1[ xdx 8( x) ; 2t 8+8J_
5 5
6) [—dv=-t(z-3)"| =-1p2 1 1,13,
i (x-3) 2 . 2 2 8 2 8
11
B)j553x-1dx=§(3x 15| =28 64_25_17,
) 18 2 18 18 2
3 3
3 2 1|8 3
v [(5x-7)5dx=2(5x-7p| = 6_3%
. 5 , 5 5
t 2 2* 16
1283. ﬂ)y=0,x=4,y=\/;;s=“.\/;dx=§x2 =?;
0
1 13! 1[® 2
0 y=0, x=1, x=3, y=-75; S= '!F =—x,=‘_+l:§’
3 3 1
—l 0 S-ll d -1—— 4 =1——~=—-;
B) y x= y= \/_ JJ_x 4x , i1
§4
l').'/=2,x=0,y=\/;;S=—J\/;dx+2A4=8—Ex2 _g_16_38
. 37 |, 3 3

8
1284, a) {¥= % 5 1 pemrenwue;
y=x*-4x+1;

IlepBoe ypaBHEHHE CUCTEMBI onpeneadeT GyHK-
U0, KOTOPasi NPH MOJOKHUTENbHEIX X MOHOTOHHO
y6bIBaeT M IPAHENMaeT 3HAYEHHUS OT IJIIOC OecKo-
HEYHOCTH ( IPHA MaJIHIX X ) ¥ A0 HYJAA (IpH
Gonemux x). PyHKOUA, onpeAensaeMas BTOPEIM
ypPaBHEHUEM CHCTeMEl — KBaAPATHHIH TpexdJjeH,
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TIPHHEMAIOMUM [IPH X = 2 HaUMeHbIIee U DX 9TOM OTPHIATEJbHOe
3HaueHHe. ITa QYHKIHUA [OCJTIe MUHIMYMAa ABASAETCA MOHOTOHHO
Bo3pacTalomei ¥ npu 0OJbIIUX X CTPEMHUTCS K IIIOC OeCKOHeUHOC-
TH. B cuay yKasaHHEIX CBOMCTB BXOAALIMX B CHCTEMY QYHKIMIA
rpaduku 3THX QYHKIHI mepeceKaloTcs NPU HEKOTOPOM NOJOXKH-
TEJbHOM X W, TOIAA, CUCTEMA MMeeT eJUHCTBEHHOE pellleHHe.

1

6) {¥y=x% 1 pemenue;

y=2x+3;
TTocTponB QYHKIHIO, OTMETHM, UTO OHA B HyJI€

OpUHUMAaeT OTPULATESbHOE 3HAYEeHUe, M SABJA-
erTcs yOBIBAKOINEN, CJeL0BaTENbHO, OCTaeTCd
OTpHUIIATENbHOM AN MI00bIX 3HaUEeHU# apry-
menta. Ho B TakoMm ciayuae, ee rpadHuk He mepe-
ceKaeT och abcemuec. 3HAYUT cUCTEeMa He HMeeT
pemernii, 06e GyHKIMK, ONpeJe/ieHHble YPABHEHUAMU CUCTEMBI
ABJAIOTCA MOHOTOHHO BO3PaCTAIOIUMM U, IPH 9TOM, BTOpasd
¢byHKIHA, pacTeT GbICTpee HepBOi. A, MOCKOJIBKY, B HYJIe OHA
NPUHUMaeT MeHbIIee 3HAYEHMe, a IPH GOJbIIMX 3HAYEHUAX X OHa
IPDUHUMAET 3HAYEHUSA MEHbLINE, YeM BTopas GYHKOHSA, TO OpHU
HOJIOKUTENbHBIX X HAWAETCA TOYKA, B KOTOPOH 3TH QYRKIOMH
PaBHBI ¥, CJIeLOBATEJILHO, CUCTEMA UMeeT pelieHne, NPH 3TOM
TOJILKO OZHO.
3
B) {¥=% % mer pemmeHui;
y = 2x%;
IlepBoe ypaBHeHNE CHCTEMBbI ONIpeAeasieT
(GYHKOHIO, KOTOPAA [PH MOJIOMKKUTENbHBIX X
MOHOTOHHO YOBIBA€T ¥ MPUHUMAET 3HAUEBHS OT
m1o¢ 6eCKOHEYHOCTH (TP MaJIBIX X) ¥ [0 HYJIS
(upn Gonpmux x). PyHKROUA, onpejenseMasn
BTOPBLIM YpaBHEHHEM CHCTEMBI — KBaJpPATHBIH
Tpex4JsieH, IPUHUMAIOIIMM npH X = 0 HaNMeHbIIee U IPH BTOM
HyJieBOe 3HaYeHHe. JTa QYHKLUSA IJIA [TOJIOKHUTENbHBIX X ABJIAETCH
MOHOTOHHO BO3pacTaoueil u npy 60JbIINX X CTPEMHUTCA K IJIIOC
GeckoHeUHOCTU. B cuNy yKasaHHBIX CBOJCTB, BXOAAMMUX B CHCTEMY
dyrkuuil rpadukn s5TUX GYHKIUHA mepeceKaloTcsa OIPH HEKOTOPOM
MOJIOXKUTEJBHOM X W, TOTHA, CUCTEMA HMeeT eANHCTBEHHOE pellleHue.

2
r) =27 HeT peIeHuii.
y=(x+2)%

ITocTpouB GQyHKIHUIO, OTMETHM, YTO OHA
B HyJle IDUHHMAET IIOJIOXKHUTEJbHOe 3HAUEHNE,
M ABJAETCA Bospac'raiomeifr, cJeroBaTesJibHO,
0OCTAETCA MOJOXKNTENBHON ANA JI0OBIX

) 3HayeHU aprymenTa. Ho B TakoM ciydae, ee
rpaduk He mepecexaer ock aGeumce. 3HaUNT,
cucreMa He UMeeT pemenuﬁ.
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1285. ITocTpoenue HuKe yKasaHHABIX rpadukoB gerko npoussecru Ilocrpo-
HB, CHayuaJa, rpadUKH OPOCTEHMINX CTeNeHHHX PYHKNUH, a 3aTeM
HMCIONb30BAB d/eMEHTAPHBIE ABH)KEHHA rpad@HKoB (CABHT, DacTaKe-
HUS, NepeHOCH!, CIOXKeHHe, BHIYUTaHUe, YMHOKEHHe, JeJieHue).

2
a) y = 2(x-1)° - 2; ITocne mocrpoe-
2

HHAA rpaduka y = x 3 IPOU3BECTH

¥ CABHHYB BHN3 Ha JBe €AMHUIEI.

\ / CABHT BIPABO HA eLUHHUIY, PACTAHYTH
[\_1/ B ZIBa pas3a BAOJL OCH OPAMHAT,

1

1
6) y= Vit +2; Ilocsre mocTpoeHUs

1
rpadpuka y = (x +4)* npousBecTH AereHHe
eAWHMIOB! Ha 3HAYEHUS MOJYYeHHOH byH-
KKK ¥ U3MEHHUTDb 3HAK HA IPOTHBONOJIOM-
HbI, ¥ CABMHYB BBEDX HA /Be eJMHUIIBL.

3
B) y=—(x+2)?+1; Ilocime mocrpoenus

2
/\ » rpadpmka y = x ° OPON3BECTH CXBHUT BJIEBO

-2

X%, x<0;
2
1286. y=4{x3,0<x<1;

l,x>1.
x

Ha JBe eJUHMIbI, IPOMEHATEL 3HAK,
¥ CABMHYTH BBEPX HA OAHY €AMHUIY.

2
r) y=15(x-3) " — 4. ITocae nocTpoeEns
2
rpaduka y = ¥ ° mpOM3BECTH CABUI BOPABO
Ha TPH eAWHMILI, DACTAHYTE B MOJTOPA
pasa BAOJb OCH OPAMHAT, U BBIYECTh U3
3TOTrO X.
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x? x < -1
1287, y={2z% -1<x<0;
x:’, x>0.
H
1289. f(x)=¥x; g(x)==x%
a) f(16x®) = Y16x° = 2x%;
(g(x))" = x% 2(g(x))" = 2x%
6) 7(x) = ¥x%; g(x) = x%
f(27x9) = 3’(27x9)2 = (3x3)2 - 9x°;
(g(x))? = 1% (g(x)) = 9x°.
5x% —3x% +15x -7
1290. a) X mextlox—i,
a) f(x) ole
3
(15x% — 9x + 15)xx — (22" — 3x* + 15x — 7)%::5
fl = x5 ;
6) f(x)= (%/F ~ 2x)(2sin 2x + cos x);
f/(x) = (-3x™* — 2)(2sin 2x + cos x) + (Q/F — 2x)(4 cos 2x — sin x);
1
2x(Wx +1) - (x* - 1) —
xz -1 , 2\/;
1291. = ; = .
a) f(x) NP f'(x) NPT
1
s 3x(x —1) - (x* - 1) —=
6) f()=="1; )= 2V
Jx-1 x -1y
1
1 ¥ -(x+1)——
B) f(x)= x”; fi(x)= —W;
2 1 9 1 1 2
1[13 - x3 +1)—(x+1)(§x 3 —3% 3]
r) f(x):—#; f(xy= 2 1 2 :
¥ -2 41 [xg—x5+1)
1292. 2 1

a) y(x)=2Vx - x; Y=g mm1=0 =120
~/;=1; x=1;
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1 1

2 2 128 , L
6) y(x)=§x2—?x“+2x; Y(x)=x% -3x1 +2
t=&‘/;;t>0;x=t“;t2—3t+2‘t,=l;t2=2;x,=l;x2:16;
B) y(x)=%x3 2x; y'(x)= nga 2=0; Yx=2 x=8;

34 61 1o
r) y(x)=zx3—7x6—2x; Y(x)=x>-x°-2=0;

=4x x=t5t>0,2-t-2=0;t,=-1; t,=2; x=2°=64.

1293. a) f(x) = 2% - gxi; F(x) = 2x - Jx = Jx(@Jx - 1) > 0;

2Jx > 1 Vx> .1_ x> 1;
2’ 4
6 ) =-2 %, f(x)———x>0 82" 0y xe(e; 0) U (0 2
x 2 x?
B) f(x)=§x§+gx5; f’(x)=x5+2x5>0;: Yx@x +2)>0;
x € (—o0; ~8) U (05 +oo);
o - Lt
& e x
4 8 e
r) f(x)——x‘*——r* flx) == 4/?—2(4/5) > 0;
10 3
L2 _Vx o, o .
E\/; e Yr >4 x> 16.

1294. HaxoauM OpouM3BOLHEIE 3aJaHHBIX GQYHKIUH, ¥ yCTAHABIWBAA 3HAK
NPU3BOLHOM, [eJIaeM BBIBOJ O BO3PACTAHMM QYHKIMH, ee YObIBAHUM
¥ 9KCTPEMyMax.

a) y=~/;~x; y'=i-1=1_2‘/;- x>0

2Jx wx

\F 11 1 1

X=— max y=,—-——=——-—=—;

4 4 2 4 4
/\

oe
[
~
'

R
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6) y=x\/x+2; x> ~2;

2x+2)+x 3x+4
tex 2 — = = ;
y 2Jx+2 2Jx+2 2Jx + 2

x——é — MUHHAMYM; -4 2—5——i
3 VM B = 73N T8 T 73

T~ T

-2 i
3

1295. a) 2x° + x° +5x — 80 = 14 — 3x;
" I
y, =10x* +3x* +5 (D=9 - 200 < 0);
HeT KOpHeii;
y' > 0; y, — BO3pacTaer;
byEKOUA Y, — yOBIBaAET;
x=2:2=2.32+8+10-80=8 =2

6) Y10 +3x =74 — x° - 3x° - 8x;
%] Ya
y, — Boapacraer; y, = —bx' —9x* - §;
D =81 - 160 < 0; y, — yObiBaer.
Bomx=2 16 =2=-74-32-24-16=2.
1296. a) y=+x; y=-2Vx; x=4;

5= T(JZ ~ (-2Jx))dx = j3s/;dx = 3} xidx -
0 [} 0

2

3
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1300.

1301.

1302.

1303.

1304.

1305.

9 L] 3{9
6)S=I(2J;+J;)dx=3j&dx=3-§-x5 =
o 0

I

-27 = 54.

0
o
win ©
o
I
w
CDIL\D

I'JTABA 7. IOKA3ATEJIbHASA
H JIOTAPU®MHUYECKAA ®YHKIIUHN

§ 45. IOKA3ATEJbHAA OYHKIHA,
EE CBONMICTBA U I'PAGHK

1
a) 2° = 6) 22==;
) ) "
3 1
a) 22=2J2; ) 22=§,
1 2 1 1
a) 3% <33; 6) 32>37%;
O R R |
a) 57 u5%; 51 <515
3 4 oz om
B) 55ub"; 53 > 53 ;
a) 2°.2°=8.4=32;
B) 82.3° =243;
a) 2°%.27%% =25 =32;
B) 368,358 _ 3 =3;

B) 2° =32; r) 24—i.
16
4
3 1
w) 25 -Yi6-282; 1 25-L,
) ) 12
4 3 3
B) 3% > 33; r) 3'>3:2
r ] 3 _1s
6)5°n5°; 51555105,
3 A 3 il
r)5%ub?; 5855 °%.
o(3) (1)
3 3
r) 5. 52=
6) 727 =7 =

mi’()

#\w



| k] 2002-2014 rr.
.4 gh o _1_)(1)[1)*
1306. a) 4*°:4* =47 = 2; 6)(2 3 5
1 1 2.4 -0,6 3
stweden o)
3 3 3
Ly 1Y : 1} 1
oo (8o o[ (-5
3\? 1! 1 o
(el (-
-3\2 95 _ -1_1
1308. a) (27°) -2° =2 =53

1309.

1310.

1311.

1312.

1313.

a) Y8200 . 2% = R ) ;
4 2
410000 - V100 :10° =10+'2 " =10 = 0,1
5) YBT3 : 30 = 35 _ 943 ;
7
r) 16 Y128 :2°=2"5" = 2.

(=)
~

a) 3=9, x=2; 6)3’:%,:5:—1,
1
3" =27, x=3; 3F=—,x=-4
B) x r) 31 x
a) 5 =5, x=1; 6)(1) =81, x=-4;
2 3
1. 4)" 16
8" = == “l ==, x=2
?) 8 =483 x= )(5J 25"~
a) 2 =128, x—% 6) 6> =216, x=1;
1 3 1% 1 3
32"=—, =——; - = —, =,
2) 27’ T2 r)(7) 343" "5
a) y =3 — mokasaTesnbHas;

r) y= (\/3_)x — noKasaTeJbHad.
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1314. a) y=7", y(3) = 343; y(—l)=%; y[%]zxﬁ.
6) !I:(%)x, y(ngﬁ; y(l):%; y(—%)zﬁ.
2 y(v3) . §(0)=1; y(4)=9; y(5)=3°,

r) y=(%]xy y(—§]=£; y(—l):%; y(2,5)=£.

2) 8 243
1315. a) 2° =16, x=4; 5)2:‘:3,/5,,5:%;
1 1 1 11
B) 2" ==, x=-= r) 2= —e, x=-—.
) V2 2 3242 2
1316 a)(l)x——l— x=2; 6)(1)X—125 x=-3;
’ 5 25° 777 5 ’ ’

1Y 1 5 1Y 1
—| ===, x=2; 21 =625V5, x=-4--=-4,5.
» [5) 2546 2 F)(s) . x 2

1317. 6) y = 18" — orpaEuWuena CHU3Y; I) Y = (14—1) — OrpaHNYeHa CHU3Y.

1318. 6) y = (0,6)x — He OrpaHUYeHa CBEpXY;
B) Y= (7, 2)x — He OrpaEHYeHA CBepXy.

1319. a) y=(J§)’ 6) yz(%)
y
8
y=2y
4
-8 -4 0 4 8 x
 i= ()
y
v=G)"
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34 10 7\ 7\°
1321. a) (1,3)" <(1,3)"; ol <lg) °
1
» (12,1)" <(12,1)"; r) (0,65)'ﬁ > 0,652,
3
1822. a) 17 * <1; 6) (9,1
5)™ 1
— . —_ 1.
o (8)" < o (1) <
1323. a) y = (s/§)lr =3% — pospacraer Ha R, T. K. V3>1.

1324.

1325.

1326.

1327.

6) y=(0,3)° — y6uaer ga R, 7. k. 0,3<1.

B) y = 21* — poapacraer Ha R, T. k. 21>1.

r) y:(—\/‘—:—_g] — y6riBaer Ha R, T. K. %<1.

a) y=2"= (%) — y6uiBaer Ha R, T. K.

l<1.
2
6) y=(§) =(g) — BoapacTaeT Ha R, T. K. g>1.

3 1
B) y=17" = (%) — y6riBaer HA R, T. K. w <1.

r) y= [%] =13 — Bospacraer Ha R, T. k. 13>1.

1Y 1 11
4" <64 4°<4®, x<3; 6) | = Bl 3
» * )[2) g 2 P’ *<
2x 8 2x 23
5225, x>2; —, 1= 21, x>3.
» * ”( ] 27 (3] <(3) *

a) (%) >81; 3*23% x<-4;

6) 15’<L;15x<15_2;x<—2;
125
x x -3

s [2 SE;[E] S[E) x2-8;

7 8 7 7

r) 2'>—1—;2‘>2'8;x>—8.

256

a) y=2"; [L4]; Y, =2'=16; y,,=2'=2;

x -4 1 -2
my=[§) (-4 -2]; ym.x=(§) =81; ym,n—(s) =9;
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10
B (1) s [o4]s ym=(3) =15 Y,

_(l
3
1

r) y=2x; [42]; Y, =2 =4; Y, =27 =

6

1328. a) y = (ﬁ)x s (=003 4] S Yo = (\/5)4 =4; y, .. He CyecTsyeT.

6) y =[—) —o0; 2] Ymax HE CYIMECTBYET; Y . =

1
3

’

o
B) yz(i‘/g) [0; + ) ; y,.. He cymecTByet; Yy, =(§/5) =1;
X -2
r) y—(i) ; [—2-+eo)- y :[-I_J =73 y_ . He CyI[eCTByeT
ﬁ ; > » Ymax ﬁ * I min *
1329. y=27; 2°=32; x=5; 2° = ; x=-1; xe[-15].
1330.y=(1);(l) =81; x=-4; 1 =L;x=3;xe[—4;3].
3 3 3 27
1
1331. 2) y=4"", xeR; 6) y=7%, x#0;
—x°+2 1
n)y:(g) a, xeR; t) y=(91); x#1.
x y
1332. a) y=2"+1; 6)y=(§) -1
Yy AY
6 6
4 4
2 2
——"’/
-4 -2 0 2 4 x -4 -2 YO 2 4 *
-2 -2
B) y=4"-1 r) y=(0,1) +2
¥ 8
6
6
4
9 4
4 -2 —
0 2 4 x -4 -2
-2 0 2 4 x
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§ 46. IOKA3ATEJLHBIE YPABHEHHSA

1357. a) 3" =9; x=2; 6) 2"=16; x=4;
B) [%) =1; x=0; r) 0,5 =0,125; x=3.
1258. a) 4"-i‘x——2' 6)7"——1—'.76——3'
) 16~ 7 83437 7
B) (%) =36; x=-2; r) 0,2 =0,00032; x=5.
1359. a) 10° = 41000 ; x =5 ; 6) 5 = —; x=—2;
4 Y25 3

8) 0,3° = 40,0081 =0,3; x=1; 1) (%) =255 ; x=-2,5.

1360. a) 0,3‘=M;x=—3; 6) i gé,x=—2,
27 5)1
B)O,7’=E99;x=—3; r) 3 =—1—6;x=—4
343 2 81

1361. a) 2 =4; x+1=2; x=1;
6) 5'=0,2; 8x-1=-1; x=0;

B) 0,4 =0,160,4; 4-5x=2+1; x=0,3;
1 2-x 1 2
r) (E] =8J§;2-x=—3—5;x=5,5.

2x+3
1362. a) 3"”=(%) s x+1=2x+3; x=-2;

6) 6°°%=216"; 2x-8=3x, x=-8;

1 4x-7
B) [8) =6"%; 7T-4x=x-3; x=2;
8x+l
r) [3) :(1,5)2"3;8x+1=3—2x;x=l.
3 5

1363. a) 3*’"‘-5-J—=2—17; 37 1=3°%; x*=1; x=+1;

6) 0,57 . J0,5 =382; 0,5°°=0,5"; x*-5=-5; x=0;
. 1
24‘2:77.5:_;24\;78:2—7; 21, =41,
B) J— 128 l x x
r) 0,1°°%. /0,1 =0,001; (0,1)° =(0,1)'; x=23.
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1364.

1366.

3 1 1
2l =os F=o; x=-2
? (2) 9 9°

o 8]V

B) 5°-2*=0,1"; 10 =10°; x=3;

@ite
[V

r) 0,3*-3* =0,81; 0,9 =0,9

X =<

w

.8) 3 -3"%=-78; 3°(1-27)=-78; 83" =3, x=1;
6) 52:»[_52x~3=4,8; 52x«3(52_1):4’8; 2x73=_1, x=1;

1 Bx47 1 3x+8 ( 1 ]3:”7
2= -7z =49; |~ 2-1)=49;
? (7] (7) 7 ( )

3x+T=-2, x=-3;

Sx-1 5x 5x-1
r) l) +(1] :S; 1) (1+l]=é;5x—1=1;x=0,4,
3 3 9°\3 3/ 9

=4 lx=3
a) 2% —6.2°+8=0; [2 [x
2°=2; |x=1
3*=9; =2
6) 32"—643’—27=0;[ {x
37 = -3; |HecymecTByer;

1

"%
I

6‘ x=-1
He cyliecTByer

2x x
o 3 43 o
6 6

x = -1; He cymecTByer.

2x x
o (2] 5 (2) -0

-1

~
1l

pr— L p————

D= D= = D=

~—— —
Il
&

He CyIIe
lx=0.

£

1]
-
&

.a) 2.4°-5.2°42=0; 2.2% -5-2°+2=0;

2X=L;3=%’xl=—1v2x=2v 12:1.
6) 3-9°-10-3"+3=0; 3.3*-10-83"=0;
31=$=%;x1=—1,3‘=3;x2:1.

* 2x x
B) 4- l +15- —1-] -4=0; 4- l +15(l) —-4=0;
6/, 4 4 4

1y _AA5-17, ¢ eymecrsyer x—y(lr:
1 g+ He cym , i3

N

; He CYIXecTBYeT.
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r) (0,25) +1,5-(0,5) -1=0; (0,5)” +1,5-(0,5)" - 1=
(0,5) = -15 2,5 Lo

3 s (5’+4=o?

1Y 17-15 1Y
(Z]— 3 s x=1; (4) =4; x=-1.

6) (0,01 +9,9-(0,1 -1=0; (0,1) +9,9-(0,1) -1=0;
(0,1 = 29-10.1
(

; He CYHIeCTBYeT; (0 5)

2 ; He CyIIecTBYyeT;

o1y 2 T29+101_ 1.,

2 10
x x 2x x
o1 (§ o 3 owura (7 3
9 3 3 3
(ng—_7_11'Hec eCcTBYeT; (-z—)x—~7+11——2—~x—1
3 6 il ym y ke 3 6 3’ *
0 5[] +25.(2) -10-05 (2] <=2, e cymecrmen;
(g) =g; x=1
5 5
2x+1 x 2% x x 5-27
1369. a) 2 -5-2"-88=0; 2-2-5-2"-88=0; 2 =——4—;
He cyecTByeT; 27 = §iﬂ—S x=3.
2x x-2 x
o3 3 o 4 o 3 e (3
2 2 2
He CYUIeCTBYeT; 5 =8; x=

B) 51 ~26.5"+5=0; 5-5" -26.5"+5=0;
5x=13_12=1, =-1; 5"=5; x=1.
5 5

1 2x 1 x~2 1 2x 1 x
= =]l -162=0;(=| +9.[=]| -162=0;
& (3) +[3) (3) (3)

1 -9-27 1Y -9+27
= = ; He cymiecTByer; | — | = =9; x=-2.

3 2 3 2
_ar. (2) o, (B)
1370. a) 2" =3"; 3 =1; x=0; 6) 25" =T7°*; 7 =1; x=0;

1 1Y 1Y (5Y
2 —Qr. X _ 1. = . - =|= M =1; = .
B) (3) 8 72°=1; x=0; 1) (4) (5) ; (4] 3x=0
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1371. a) 3*

N

y

2
=-x-—3 =—1;
3 x

N]l—l

y
£

4

2

) =4x+6; x=-1;

-2 -1 \|
-1

B) 5"=-x+6;

0

N\

x

1

1;

2

x

1

—2/-1 01 2
-1

x

—| =3x+1 ;X =

0;

-4 -2

1372. a) ;) =0,5x+5; x=-2;

y
N6
4
2
_—/
02 4 6

N x

-4 -2 0]\2 4

6) 3¥=-x+4; x=1
4 -2 0] 2 X a4 -2 0 2
1Y z
B) (?) =2x+9; x=-1; r) 32=—0,5x+4; x=2;
y y
12
8 4
4
P . .
7—4 20 2 4 x 2 2 0/ \2 4
,1 _2




a3 2002-2014rr.

1373. 8) 3.2 +6-2.3" =0 ; 3(%] +(_) -2=0; (3

; x=1.

2x x
H 2(2) —3-(2) -5
5 5
+7

He CYIIeCTBYET; (g]’ -2
y YET; 3 3
0

6) 2-2°°-3-10"-5-5 =

(gx"ﬂ'ﬂec ecme’r'(g)x—— x=-1
5 1 ’ yIx yeT; 5 1 H
2x x
B) 32"*'—4~21"—7~72’:0;3.(§) _4.(§] —7=0;
7 7
E)’(—4_10'%(: eCTBYET; (ﬁ)’__4+10_
7) = 6 H yox yeT; 7] 7 6

2x x
r) 5-3%+7.15" - 625" = 0; 5(%) +7~[§) -6

(3)‘ -7-13 (3) -7+13
-————; He CYIIecTByeT; g = s x=1.

10

2% = 4; =1
1374, 16; x+y {x 1;
3¢ =27%; y 3x; y=3.
6) 0,6-0,5* = 0,5, [3x+y=1 [x=1
23‘ 27V = 32; 3x-y=>5 |y=-2.
5) 5% = 125; 2x y=8 [x=2
47" = 4; x y=1 y=1.
) 0,6 -0,6" = 0,6; {y+2x=1; {x:—l;
r
10* 0”—001) x+y=2 |y=3.
x+2y . —1-
1375. a) = V27 fx+2y=4; [y=1
0,17 -1 03”—10 y-x=1 |x=2
270 .3 =1; y=1
3y+x=0; 5
4”—2, 2y—-x=1 x——§
5
\/g)2x+y i J5;
5) \/_ 2x+y=0; [x=-1
y-x=3; |y=2.

(l) -5¥ =125;
5
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1396.

1397.

1398.

1399.

1400.

1401.

5% . 257 = 625; x= L
R y+2x=4; 5
r) (1 1
= 9v=—; |2y-x=-3; 2
I3 27 y=-v-

§ 47. IOKA3SATEJLHBIE HEPABEHCTBA

1
a) 2°24, x2>22; 6)2"<§,x<—1;

1
2" <8, x<3; 2> —, x>—4.
B) x T) 6

1Y _ 1
3*<81, x<4; 6)| =} >—, x<3;
2 * )(3) 27
B) 6" >125, x> 3;

a) 3" <27; 2x-458; x<

[ YR

3x+6

6) (E) >3;3x+6<2;x<—£;
3 9 3

B) 5% 2>125; 4x+223; x>

r) (0,1)51’9<O,001; 5x-9>3; x=152.

a) 7 %>7%%, 2y -9>3x-6; x<-8;
6) 0,5 <0,5°"; 4x+3=26x-1; 2x<4; x<2;
B) 9°1<9%%, x_1<-2x+8; x<3;

W | =

7 ~-3x-0,5 7 x+1,5
r) (ﬁ] <( J s 3x-0,56>x+1,5; 4x<-2; x<—-=.

11
a) 477 >16%%; 5x-1>6x+4; x<-5.

1 1-3x 1 x4+3
6) (—~) 21— 3 1-83x<2x+6; bx>-5; x=2-1;
7 49

B) 117 <121, Tx+1<-4x-20; 3x<21; x<7;

) {0,09)"" <0,37; 10x-2>x+7; x>1.
x-1
a) 2"‘”“5(%) ; 3x+6<-2x+2; bx<-4; xs—%;

7\ 12
6) (1—2—) > (7) ;3 =3+ 2x > 3 + 2x ; HeT pemIeHNH;

r) 0,2°<0,04, x>2.

1
2
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1402.

1403.

1404.

1405.

3x-1

B) 25"*32( ; 2x+621-3x; x>-5;

N

2x-8 -x+3
r) (§) i) ; 2x-8<2x-6; xeR.
3 25
a) 22.27% >
6) ¥125-45 <
1) 1 _4-Bxeled
SR NPT 271,
B) (7) \/_<7 <
-3x-2,5<-1; 3x>-1,5; x>—%;
1) 27
r) 0,25-(2) >4464; 41 >32; 2x-22>5; x>
1 6
a) 7”1‘5‘<[7] ; X -5x+6<0; xe(23);
2 3 6
6) (0,6)’42(3) ; x'-x-6<0; xe[-23];

B

~—

112743 < 121; 2x2 +3x - 2<0; xe[—2; —21—],
: 1 24
r) O,3”'"°’>(3§) ; X2 -10x+24<0; xe(46).

2 85
a) V2IV2< TS 297, 22 2 >927. 42 85> -14; x> -%; xeR;

3
6) (0,9)””<(%] ; X -4x+3>0; x<1, x>3;

B) 147" <196; x®+x-2<0; xel[-21];

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

V3

a) 2°+2"2<20; 2*<4; x<2;

6) 32*"—32‘*3<§; 32"’3-8<§; 2x-3<-1; x<1;

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

r) 0,3%'-0,3%20,7; 0,37'(1-0,3)20,7; 6x-1<0; x<

S W
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14086.

1407.

1408.

1410.

a) 8% -4.3+3; 8" e[1;3]; xe[0:1];
6) 5 +4-5"-520; 5 (s =5]U(Li+e0); x20
B) 0,2%-1,2.0,2°+0,2>0; 0,2° € (—; 0,2) U (L + 0); x < 0, x > 1;
2x x x
r) (%) +6($) -7<0; (-,1;] e(-71;1); x>0.
a) 27 -5.2°+220; 2.2% ~5-2°+220;
216[—W;%:|U[2;+°°);xe(—oo;—l]ull;+°°);
6) 3> -10-3"+3<0; 3-3-10-3"+3<0;
1
3 e| =33 ; -1, 1).
5(3 ) xe )
2x-1 x 2x x
9 (1] +15[L) —4<0; 4 1] +15-(1) -4<0;
4 4 4 4
(l] e(—4;l); xe(l;+);
4 4
r) 0,5%'+8.0,5"-220; 2-0,5* +3-0,5"-220;

0,5’6(—00;—2]u|:-;—;+oo); x € (o5 1].

a) 3’<5’;(g) >1; x>0; 6) 6">22"; 321; x20;

B) [%) <12%; 18*21; x>0. r) 0,6*>3%; (%) >1; x<0.

2x-3
a) 19+2 »1; 2%=3
+2

20; xe(—m;~2)u|:§;+°°)-

-2

Tx-1

6) 0,362 <1; 21, xe[—%;z).

- + -

1 -2 *

5x-9 -
B) 370 <1; 9% 950;xe[—6;2]‘
x 5
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ox-18
r) (Q] o >1; 9x—18<0; x € (—o0; 2) LU (6; +c0) .
30 6—-x
- " -
2 6 *
1411, a) 55 <5; —5 _1<0; —2—30; x>-3;
x+3 x+3

1412.

2x-1
5) (4)3r*5>%; 2x -1 1<0; -x-6

5
<0; x<-6, x>-—.
3

9 3x+5 3x+5
- + -
-6 5 *
3
B) 175 >17; xs 1205 —220; x>8;
x- x-
3x+4
0 (0,21)55 <0,21; ¥4 150, EF2 0, <6, x>8.
-8 x—8
+ - +
-6 8 x
x-4
a) 27‘"’<2_17-g_3< -3; X 4<0;xe(0;4).
x
+ - N +
0 4 *
le) 7 1 1
6) 8)- .8 9.5‘_1_15—2; *- SO;xe(O;—].
9 64 x x 7
+ - +
0 1 x
7
B) 8T’2>6i4;z——£—2> -2 x>0;xe(0;2).
- + -
o— o
0 2 x
5:+l
(& 121 Bx+l o, Bx+l o
11 B x T T 7
xe(—«%—l W(0; +) .
8
+ - 4
Bﬁ x

K
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1413. a)

B

-

T

~

1414. a)

6)

1430. a)

r)

1431. a)

B
1432. a)

~

6)

B

~

r

~—

1433. a)

B)
1434. a)
B)

4"(2) S2,25;(§} Sg;xSZ:
8 2 4
9‘(LJ >0,25; (-1«) >—l—; x<2;

18 2 4
5"(3‘23; E) 2é;x32;

15 9 \3 9

x x 2

3*»(—1-] <0,0625 ; l) <[l) D x>2.

12 4 4
1 2e4s 5
6_4<8 <512; —2<—2x+3<3;§>x>0;x=l;2.0meem:2.
s[%) <243; 322(7T-x)2-5 -322(x-7)25;

,02x29,5; x=6,7,8,9. Omeem: 4.

§ 48. IIOHATHE JIOTAPUDMA

1 L 1
log,8=3, 2°=8; 6)log3§=—2,32:§;

1 1Y 1 1\*
log,—=4,|=] =—: log, 625=-4, (=] =625.
%61 16 [2] 16 ) log, (5)

10
log,2=1, 2'=2; 6)10gx1=0;(§) =1;
3
log,,0,1=1, 0,1' =0,1; r) log,1=0, 5°=1.

log,64=3, 4 =64;
s
log,4v2 = 2,5, 22 =442 ;

1 -8
log,,125 = -3, (g] =125;

12100410 = 2,2, 10> = 100%10 .

-7

log,2' =4; 6) logl(l] =-7;
13

log, 87 = -3; r) log,, (0,1 =5.

1og, % =-3; 6) log,, 0,0001 = 4 ;

120,0001 = -4; r) log, 81=-4.
3
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1435. a) log ; 49 = 4; 6) log ;2v8 = 5;
1 64
B) log 225%15 =-2=; log, — = -6
) log . Yis 3 ™) 185 729
1 1
1436. a) log ;1=0; 6) log, . ——=2=:
a) log ; ) log,, 2 23
1 1
log . 8143 =19; 1 =-=.
5) log ; 813 N legs=-3
1437. a) 3% =§; 6) 4°%% =23,
1 log, 7
B) 1Qlosiz 13 1,3: r) (Z] [

1438. a) 2°%° =8.9=172; 6) Timt =7.4=28;
1\ 5 4+log; 0.5 1 49
= ==20==; 7 =49 - =22

) [6) 36 9 n () 2”2
1439. a) 13"=:42 = ~4—; 6) 0,5%«*1 =2.4=8;

169
§ 5Y 125 5

B) 2,2°%% = [—) B=—y 1) 1070 = —

) 11 121 ) Jio
1440. a) 8%’ = 9; 6) 6202 = 973 = %:

B) 3410332 = 24 = 16; I‘) 5~210353 =%‘

1441. 1 =1, =10; 6) 1 =-2, =10-2=7;
a) lgx x ) lgx x 100
lgx=38, x=1000; lgx=-4, x= .

B) lgx x r) lgx x 15000
1442. a) log,_,x:%, x=38; 6) logo‘mx:g, x=0,3"=0,09;
5) 1og8x=%,x=2; r) 10g0‘25x=%,x=0.53=0,125.
1
1443. a) log4x:—%, x=42=%; 6) 1080‘125":‘%’ x=0,5%=4;

1444,

’

4 .
B) log,, x=——, x=(2°) * = —;
) log,, 5 @)*=15

a) log, 4=2, x=2;
B) log,49=2, x=T;

.a)2°=9, x=1log,9;

g

B) [l) =4, x=log, 4;
3 3

r) loge o x = —g, x=0,1"° =1000.

6) log, 27=38, x=3;
r) log,125=3, x=5.
6) 12° =7, x=1log,7;

) (0,2) =5, x =log.
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1457.

1458.

1459.

1460.

1464.

1465.

1466.

§ 49. JIOTAPHOMHYECKASA ®YHKIINA,
EE CBOVICTBA H TPA®HK

a) log,4=2; log28-3' log,16 =4
1 1
6) logzg log2 = ; log, — 16 =-4;
B) log,32=5; log, 128—7 ; log,2
1 1 1
log,-=-3; log,—=-5; log,—=-7.
r) log; g %8:32 %82 128
1 3
a) logz\/5=§;log2«/_=§,
3 1 4 1 3

2
6) log, ==1-—=-=;log, ==2—-=-=—3;
) ng\/g 2 2 ng‘/-é 373
5 7 15
B) log, V3 ZE; log216\/128=4+ 5:3;

4 5 1 2 7 5
—_— =2-"=-23 1 —_—=1—=—,
D log, o =2-p =i lea e lg =
1 3
a) log1@=2; 6) loggx/ﬁzé;
ki
B) log,,0,0001=4; r) log,,625=-4.

Vi1 1
a) logl ﬁ= —Elog55+log5125 = —§+3= 2,5;

36 1 3

O log 5=2"3"3%°
1 3
lo, —=~2+—=——~;
») logoa 75 2 2

r) log,, 10v1000 = -(log,; 100 + log,, V10) = -2,5..

a) log, 7 < log, 23, Tak kak ocHoBaHMe 4>1 n 7 <23;

6) log, 0,8 >log,1, Taxk KaK OCHOBaHHe g <1wu 0,8<1;

3 3

B) log, V1 \/_5 <log,13;

2
r) lo >l =
) gl 7 °g1 3
a) log341>loga27_3>1; 6) log,,0,1<1;
B) log, 2,6 <1; r) log 0,4 <1.

7
a) y = log,, x Bospactaer mpu x € (0; +¢0);
6) y =log; x y6uBaer mpu x € (0; +=);
1
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1467.

1468.

1469.

1470.

1471.

1472.

1473.

1474.

B)

r) y =10g0v9x yObIBaeT npu xe(O; +oo).
a) log, x, xe[%;g]; Unae =¥(9) =25 Yo :y(%):-];
0) loglx xe[s 16} mxzy(%)zS; Y = ¥(16) = -4 ;
B) y=lgx. x €[1;1000]; y,.. =y(1000)=3; y . =y(1
r)logxxe8 81 —[8] = 8—
2 , 27 16 P Ynax T Y 57 Yo =Y 16
a) a =log, x, 125(; Yo = 0{(25)=25 y =y(L)=
5 _12— max 125
o =g [ ] (1) 0y, -2
Y gi, * 25 16 ymax Yy 25 unn Yy lﬁ
B) y = log x.——;36;y =y(36)=2; y,, = LJ
k= 6 ~216 - max min 216
[ 8 343 8 343
=] sl — = —1=3; = —_—|=-3.
Dy=log o e } Yrmax y(343) Ynin y[ 8 ]
1 1
a) y=log,x; log,x=4; x=81; log,x =-2; x=gi [5;81}.
6) y=log,,x; logo,x=-1; x=2; log,, x =-3; x=8;‘[2;8].
a) y =log, (x* +4); min(x2+4)=4; Yoer = log, 4= -2;
2 2
6) log,, (¥* - 4x+3) ; y,,, = log, (min(x* - 4x +3)) =
logos( -4x, +3) log, ; (~1) — me cymecrsyer.
a) 10g1x72 x-l, 6) log, x=-3; x=27;
3 9 3
B) 10g,x:l;x=[3—; r)loglx=--2-;x={/§,
3 3 3 3
1 3
a) log, x = l,x—z 6)]og4x—5 x=28;
B) logqx=—%;x=%; r)log,x—-g,x=32.
a) log, x=3; x=8; 6)Iog7x=—1;x=%;
» 0ge3x=2; x=0,09; r) Iogmxzé;x=4.
a) log,16=2; x=4; 6)logx%=—3;x=2;

y = log ; x BospacTaet pu x € (05 + o)
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1 1
B)lOg‘x\/—=—1;x=—; r) log,9==; x=81.
J3 2
1475. a) x=1; 6) x=1
¥ \Y
1 1
of AN 2 x o /N2 x
-1 -1
-2 -2
B) x=1; ryx=1.
Ay X
1
: \/
F 1 x 0 N\ 2 x
-2
-1 -4
1
1476. a) x=3; 6)x:§;
Y Yy

2 2
1 1

B) x=5;

Yy

of /1 2 Nx 0 1\ 2
-1 -1
-2 -2
2

g
6

RY
(=]
-
K

0 N1
-1
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1477. a) pemenuil HeT; 0) pemeHnii HeT;

y H\
4 0 kx
el .

-4 -8

B) pemIeHNi HeT; r) pemeHNi HET.

kx

(=]

T = 1

ol/1 5 > s

1
1478. 1 22, x236; 6) 1 3, 0;
a) log; x x ) logy, x > xe( 1000)
B) log9x<% JCE(O;3]; r)log4x<3 x>%
1479. a) log,x < -1, 0<x<% 6) log, x<—4, x>81;
3
.B) log x> -2, x>i, T) logmx>—3,0<x<125.
1480. a) 6) y

2 { I
f :;l\
: / |\\\
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1481. a)

-4

B)

[uy
[ =)

-4
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1483.

1484.

1485.

1495.

1496.

a) y 6) y

-2

a) y=log,(4x-1); 4x-1>0; x>i;

. 7
6) y=log, (T-2x); 7T-2x>0; x<gs

2

B) y=log,(8x+9); 8x+9>0; x>~g;

r) y=log,,(2-3x); 2-3x>0; x<§.

a) log, 0,1; log, 2,5; log, 0,1; log.,%; log, 3,7;

log, x — BoO3pacrawmas GyHKINA, I03TOMY, YeM 6oJblIe apry-
MeHT Jorapudma, TeM Bonblie U caM gorapudgm.

Torpa: log, 0,1; logzé; log, 0,7; log, 2,5; log, 3,7;

1 2
6) log,; 17; logy; 2,7; log,, 5; log,; 3; log,, 5;

logy; ¥ — dyHKIMA yObiBalomas, M03TOMY 4eM OoJsibllie apryMeHT
Jorapudma, TeM MeHbIle U caM Jorapadm.

2
rorna: log,, 17; log,, 3; log,, 2,7; logo_ag; log.. L

§ 50. CBOMCTBA JOTAPU®MOB

a) log 2 +logg3=1logs6=1; 6) log,, 3 +log,,5=1og;15=1;
B) log,;2+log,s13 = log,;26 =1; r) log,,4+1log,,3=1log,,12=1.
a) log,12 +logs3=10g;836=2; 6)1g25+1lg4=1g100=2;

B) log,8 +log,2=1log,16 =2; r) log,, 4 + log,, 36 = log,, 144 = 2.
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1497. a) log,,, 3 + log,,, 4 =log,,, 12 = % ;
6) 1g40+1g 25 =1g1000 = 3 ;
1
B) log, 2+ log, 3 =log, 6= 3 ;
r) 1g2+1g500 = 1g1000 = 3.
1498. a) log,4+log, 2=1log, 8=-1;
8 8 8
1 1 1
6) loggz + 10&55 =log, i -1
B) log, 4+log, 36=log, 144 =-2;
12 2 12

12 12

1 1 1
1 =+ 1 — =1 —=-2.
r) log,, 3 0g), 72 og,, 144

1
1499. a) log, 7 - logag =log,9=2; 6) log, 15 -log, 30 = log, 3 =-1;
B) log, 28 - log, 7=log,4=-2; ) log,,40~log,,8 =log,,5=-1.
2 2 2
1500. a) log ;6 - log ; 23 =log ;3 = 1;

1
6) logﬁ7~/§—logﬁl4=10gﬁﬁz»l;

log,32-log,243 =log, —=5;
r) log,, 0,003 - log,, 0,03 =log,, 0,1=1.
1501. a) logﬁZ:Z; 6) logm18:2.
1 5 1 5
1502, a) log, —F=—; 6) lg——=——.
) Sz 2 100410 2

1503. a) (31g2—1g24):(1g3+1g27)=lg%:lg81=
_—1g3 1

T 41g3 4
6) (log, 2+ 3log, 0,25): (log, 28 - log, 7) =

=1g8':1g8*

’

1 log,2° 5
=log,|2 —|:log,4 =222 _=_2,
°g3[ 43] %8 g, 27 2
1504. a) V5 (log, 36 - log, 4+ 5} = J5(2+8)""** = V5 . V5 =5;

)2ln¢.-,ll 2 )2log, n_ 2

2 logr 4 _ £ 112 =
6) ﬁ(log,23+log,24+7 g =(1+4 =22,

1505. a) 81°%° _7':° — 336 -9 = Y27 = 3;

6) 4365 —5°%° — 425 9 =2,
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1506. a) log34n§’/§; log34<2<‘\’/§ =>log34<%‘/§;
6) log, 3 usind; log, 3<log,2=-1<sin3 = log, 8 <sin3;
2 Fl 2 2

B) log25n%/7; log,5 >log,4=2; i‘ﬁ<9/§=2=>log25>%/’7;
r) 1g0,2ucos0,2; ig0,2<1g1=0
a cos(0,2)>0=1g0,2 < cos0,2.
1507. a) log,2=c; log,8=3log,2=3c;
6) log,;3=a; log,;81=4log,;3=4a.
1508. a) log,2=a; log;10=1log,;5-2=1+log,2=1+a;
6) logs4=m; log;24=1+log,4=1+m;
1509. a) log,42="b; logs42=1+log,7T=b; log,7T=b-1;
6) log,35=n; log,;35=1log,5+1=n; log,5=n-1,
1510. log,7=d; logli=—2logl7=—2d.
3 349 3
1511. a) log,x =log,72-1og,9; log,x =log,8; x=8;

6) log, x =log, 2J2 + log, 8V8 ; log, x = log, 16V16 ; x = 64;

B) log, x = log,14-log, 98 ; log.,x=log7%; x=%;
1 1 1 1
Igx=lg-+lg—; lgx=lg——; x=——.
O lgx=leg ey lex=leaas * = 1000

1512. a) log, x = log, 19 - log, 38 + log
2 2 2

2

57
3; log, x =log, — =log
A N

x==;
2

6) log,,x = log,,93 +log,,4 —log,,31; log,,x=1log,,12; x=12;

5
B) logﬁx=210gﬁ4—logﬁ2+]ogﬁ5; logﬁ =logﬁ(16‘§); x = 40;

r) log1x=log,Z+log,21—2logl7; loglx=log1(l); x=l.
3 9 s 3 3 a\3 8

392
27’

’

1513. a) lgx =21g7-31g3 +1g8 = lg(%)

6) 1gx=2lg3+]g6—%1g; 1gx=lg(¥); x=18;

‘/52/_2_5_;33=J_3_32§;
34 4
r) 1gx=—%1g5+1g\/3+i1g25; lgx-1gV5; x=5.

1 2 1
lgx == z = . =
B) lgx 1g3+=1gbh 1g4; lgx=1g
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a a
1514. a) log,  x = log,a - 2log,, b = ]ogoab ; Xx= b—z;
ct c
6) log,; x = 4log,,c—3log,,b; log,; x = long; x=15s
b° b®
B) log, x =6log,b-log,c; log, x=log, —; x=—;
2 2 2 2 2 € ¢
1 1
r) log,, x = -2log,;a-5log,; b; logz‘aleogzysﬁ; =
a’e a’c
1515. a) log,x = 2log,a - log, b +log, c; log, x = log, — x=T;
4.2 4 _2
6) log, x = 4log, b+ 2log,a—log,c; log2x=log2M~, x ba ;
3 3 3 3 3 3 € ¢
B) log, x = log,c—-2log,b+log,a; log5x=log5:—:; x=%:
3 3
r) log, x =3log, a-4log, c+log, b; log,x=loglg—f’-; x = a_fw .
7 7 7 7 7 7

1516.

1517.

1518.

1519.

a) log,4-log,27=2-3=6;

6) log5125:10g‘16=3:2:%;

5) log,, 0,25-log,,0,09=22=4; r) lglOOO:lglOO:%.

a) log,4-10g39:log4l=—2‘£:4;
! 4 -1

1
6) logﬁ3~/§:loglJEJogs\/g:&(—l)v—:

B) log,81: 10g052 log,125=4:(-1)-3
r) logJ-S\F log, ;0,3 :1g1 \/ % %
a) 1og,16 1og{,‘/5 1 3lo8s? (1 2) 2=
25 3

2 1
6) log, 9-log, ~= ;722 — = 3) 2% =
) ogl °g: g (3
B) log, 27 : 1og,4 log, ¥49 = 3:(-2)- g

3
] 1g1040,1 = -1->|-(-2)-
r) o8 e 6J21 g"""0 09 € ( 2] (-2)
a) 2°%:° =4.5=20; 6) 5% =
B) 3"%* =3.8=24; r) 883t = —

cpu-x w]o

w

’

b

16
5
3

’

64 "

1
2

2,5.
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1 2log, 7
1520. a) 2°°%" = 64; 6) (5) > =49;
B) 52183 ~ g ; ) (0,3)31050,56 _
1 luglls 1 log, 169
1521, a) 89%° = 2783 = 27 6) (5) to= (5] =169
1 log, 5 1 tlog, 5
B) 25°%° = 5703 = g ; r) (—) - (—] © _5'=625.
16 2
log, 25 _ 2log, 5 log, 9
1522, a) 281290 20089 _,. 6) —2 -2,
log, 5 log, 5 log, 27 3
2
log, 36 9. 5 log,;32 5
log, 6 ’ log,; 64 6 )
1523. a) log. 4 +log. 8 u log, (4 + 8); log, 32> log, 12;

1524.

1525.

1526.

1527.

1528.

6) log,,12-1log,, 2 nlog,,(12-2); log,,6 >log,,10;
B) log'1 6+ log1 4w log, (16+4); log1 64 < log1 20;

r) log[15—logf4ulogf(15 4); logflf<logf11

y=ab’; log . y= logc(ab") =log,a+6log, b.
2 2

x=£; log, x = log, ab =log,a +2log, b-log,c
C

aC 23

1
x = ; log, x = lo, n—=210gna+310g"c——lognb.
B N 2

a) log,16a’® =4+ 2log, a +2log, b ;

1 7 7
6) log, [ga(\/g) ) =-3+log,a+ Elog2 b
B) log, 48avab® = 4 +log, 3 + glog2 a+4log,b;

3
r) log2%=3logzb—2—51og2a

125a*
a) log, 5

3
625(Vab 3 1
—(,i)= 4+ —log;a+3log, b~ —log,c;
I 2 2

637
25\/—#= 2,5+6log,a+Tlog,b-3log;c;
c

2 4
a’ b 6
r) log, [[W] ] = log; i g]og,3 b-18log,a

=3+4log,a—4log, b
6) log,

B) log,
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3B

1529.

1530.

1531.

1535.

1533.

1534.

a) log,x=1log,2+log,7; log,x=log,14; x=14;
6) log, x —log, 7 =1log, 4; log, x = log, 28 ; x =28;
3 3 3 3 3
B) log, x = log, 5 +log, 6; log, x =log,30; x=230;
r) log, x ~log 9=1log 5; log, x =log,45; x=45.
1 N 1 1 1
a) log,12 +log, x = log,;24; logsx =log,2; x=2;
6) log,,3+log,  x =log,.12; log, , x =log,;4; x =4;
B) log,13 +log; x = log,39; log,x =log,;3; x=3;

r

~

_1
: : 12 ‘ 2"
a) log,3x =log,4 + log2 log 3x = logZ 24; x=8;

logl8+10glx:10gl ; logl logI 1

6) log‘E -;E = logﬁ 6+ logﬁ 23 ]ogﬁ 5= ]ogﬁ 12; x=24;

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

r) log [g) =log ;15 -log ;6 ; log ;= S=logg o x=

a) 1g(9:10°)=1g9+2=2,95;  ©6) lg(9-10 )=1g9—3= -2,05 ;

B) 1g(9-10°)=1g9+4=4,95; 1) 1g(9-10°)=1g9-5~-4,05.

1g(lg50) =1g(1+1g5) = (1,7);

6) lg(lg(O, 005)) =1g(lg5-3), Tak xak 1g5-3< 0, T0 9TO He yAOB-
nersopser Ol13.

B) 1g(lg5000) = 1g(3+1g5) = 1g(3,7);

r) lg(lg(O, 00005)) , Tak xak 1g 0,00005 < 0, TO 3TO HE yAOBIETBO-
paetr O/13.

| o
| &

a

~

a) logf [sm 8) + logJ_ (2cosg) = logf(2sm 80058] =log ; sin% =

=1 JE—I 1 1;
= Ogﬁ_z—_ Ogﬁﬁ—_,

b4 LT 14 O 1 2 T . 2T
6) 1 —+sin—|+1 — —sin—|=log, [ cos” — —sin"—| =
) Og%(cosﬁ smsJ ogé(cos6 Snﬁ) gé[ 5 6)

=1

b | =

n
= log, cos - = log,
: 8 2

5) log, (2sm1 1.y
! 2

n
=1 sin— = log
12 °81

)+log cos T

19 g,

;12 6 3

r) log (cosl—sini + log (cog£+sin1)—
5 12 12 & 12 12

= log‘23 (cos — —sin 12) logf cos loggiz_:i

=1.
12
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. T Ztg—
1535. a) log, (2 tg—-) -log, (1 —tg? —] =log, —; = log, tg— =log,1=0;
8 8 1-tg? "
8
tg—

T n
6) logﬁ(tgﬁ]+log‘/5 (cth]=logJ-—9—— log ;1= 0;

g_.

19
-1 2tg~
B) log, (2tg£)+logl (I—tg2 E] = log, — 6 _ log, t:gE =
s\ 6 d 6 51_tg2% i 8
1
= log%\/—— 2logl 3=- 5
T 5 n T T
r) 10g§ tg?+ logl tgﬂ = IOgl tg?+log£ tg(E - ?) =
14
=1 t tg|l ——— 1 tg = - ct, =
Ogl[g,? g(z 7)) Ogl(g,? Cg7]
=log‘ 1=0.
—logsls log, 18
1536. a) 367 = 6% =18;
6) 6417 - ga*® _geast _ foE 5
5) 1212°0% _ 1gom 5 _ g5,
Liogso Liog, 9 log. 8 1 1
r) 250°%° 252" _ (5le0yz _ g2 = 3,
1+0,5l0g, 14 log, 14
1537. a) (1) S S Y S TR TE
4 4 2 4 4
6) 251—0,5l0g5ll = 25 . 510g511 - % = 2_13_1;
1
0 (l)hilog%ls ~ l.[_1-)1%%1 18
9 9 \3 9
49 7

l") 49170,5Iog, 4 _ 49 : 7log7 4 _

1540. a) log, 8
log, 2 =

log, 5 =

- log, 2 = 2; log,

4 2
2=t3t-t=2;2t=2;t=1;

1; x' =2, x=2;

6) log, 2 + log, 8 = 4; log, 16 = 4; x* =16; x = 2;
B)log,3+21log,3=3;31log,3=3;l0og,3=1; x=3;
r) log, V5 +log,(v5)° = 3; 6log, V5 =3; 2logV5=1;

1; x = 5.

1541. Pasnoxum 4ucia, CTOAINME [IOJ 3HAKOM JiorapudMa, Ha MHOMXHTEIH
M, UCIIOJNb3ys CBOMCTBa JorapudMoB, BEIDA3UM MX Yepe3 M3BECTHbIE
BEJIMYHHEL.
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1542.

1543.

1547.

1548.

1549.

a) log; 10 = log, 2 + log; 5 = a + b;
6) log; 20 = log; 4 + log; 5 =2a + b;
B) log; 50 = log; 25 + log, 2 = 2b + a;
r) log, 200 = log; (2 - 4 - 25) = log, 8 + log; 25 = 3a + 2b.
Pagnioxxum umcaa CTosimue MOA SHAKOM JorapudMa Ha MHOXKHTEIN
¥, MCTIOJNBb3YA CBOMCTBA JOrapn¢dMoOB, BhIPa3MM HX depe3 M3BEeCTHBIE
BeJIMUMHBI.
a) log; 6 =log; 2 + log; 3=n + m;
6) log; 18 = log, 9 + log; 2 = 3m + n;
B) log; 24 = log, (8 - 3) = 8n + m;
r) logs 72 = log, (9 - 8) = log, 3% + log, 2% = 3n + 2m.
Paznoxum uncia cTosmniye nof 3HaKOM Jorapudma Ha MHOMKUTENN
H, UCOONB3YA CBOMUCTBA JorapugMoB, BHIPA3HM HX Yepe3 H3BECTHEHIE
Benuuunl. log, 7=¢; log, 3 =a;

2 2

a) lcgl 21=c+a;

6) logl

log1 =log,%—logl2l=1—c—a;
! 1

1
l42” iz !

B) log1 147 = logl 3-49=a+2c;
2 2

49
r) log, —= =log, 7* - log, V3 :
RCHER 3

2

§ 51. IOTAPHOMHYECKHE YPABHEHHSA

a) log,x=3; x=8; 6)log2x——2,x—i,
1 1 V2
B)logxx=§;x=~/§; r)logzx:—E;x=?.
a) log, x=2; x=25; 6) log, x=-1; x=3;
’ 1
1
B)logo‘2x=4;x=%; r)log,x=§;x=i‘/’?.
3x-6>0; |x>2
1 3x-6)=1 2x -3); 003:
) log, (3x - 6) = log, (2x - 3); OX {2x—3>0; {x>1,5;
=x>2; 3x-6=2x-3; x=3;
0<x<3,5;
6) log. (14 -4x)=1 2x+2); 6x=12; x=2;
) 1ogs( )= log, (22 ){14—4x=2x+2;
9
x>—;

7’ 3
1 Tx-9)=1 ; O13: ==3
? ogé(x ) Ogéx A Tx-9=ux; T3
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1) log,,(12x +8) = log,, (11x+7);

11x+7 >0 x>—i; .
11 peuieRuy HET.

12x+8=11x+7; -

2 .
1550. a) log, (x* +6) = log, 5x ; OMI3: ¢~ *6>0 L sx46=0;

5x > 05

x=3; x=2;

6) 10g,(73¢2—200)=logl 50x ; OI3: x > ﬂ;ﬁ; 7x* —50x - 200 = 0;
2 2

2

—?:625+1400:452; £=20245 noaxomMT, x =10;
| x| > V6;
B) lg(x* - 6) = 1g(8 + 5x); O3 g =x>V6;
x> —=;

x?-5x-14=0; x=-2 He moaxoauT; x =-7;

|x|>J§;
r) lg(x2—8)=lg(2—9x); 0113: 9 x<—8;
x<=;
9

x*+9x-10=0; x =1 He mogxoxur, x = -10.

x < -2 - 2./6;
x> -2+ 2J6;
X +4x-20=1; x* +4x-21=0; x=-7; x=3;

1551. a) log,, (x* +4x~20)=0; ON3: x* +4x-20>0; {

6) log, (x* ~10x+10)=0; O/I3: x* -10x +10=0; {“5"/&
3 x> 5++/15;
x*-10x+10=1; x*-10x+9=0; x=9; x=1;
log7(x2—12x+36)=0;0113: x*-12x+36>0; Vx=6;
xP-12x+86=1; x*-12x+385=0; x=T7; x=5;
r) log,, (x* ~8x+16)=0; OlI3: x* -8x+16>0; Vx=4;
x2-8x+16=1; x> -8x+15=0; x=8; x=5.
1552. a) loga(x2f11x+27)=2;OI[3: x*-11x+27>0;
x<11'22‘/§;

1+2J3
¥

x*-11x+18=0; x=9; x=2;

B

~—

x*-11x+27=9;
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0)

-

B

T

~

1553. a)

6

~

B)

r)

1554. a)

6)

B

~

r)

-1-421
YT
log, (¥ +x-5)=-1; 0lI3: x**+x~-5>0;
é( ) -1+421
x> —"
2
X +x-5=7; x*+x-12=0; x=-4; x=3;
log, (x* —3x-10) = 3; Of8: x*+3x-1>0; [* 7
: lx <=2
x*-2x-10=8; x*-8x-18=0; x=6; x=-3;
[ —3-vi3
T
log, (x* +3x-1)=-2; 0[03: x*+3x-1>0;
'{( ) —3+~/E
, x>

X +8x-1=9; x*+3x-10=0; x=-5; x=2.

4x -1> 0;

P ~Tx-5=4x-1;
x> +3x-4=0; x=—-4 He NOAXOAWUT, x =1.

log, (x* + 7x - 5) = log, (4x -1); {

log,, (—x* + 5x +7) = log,, (10x - 7); 10x-7>0;

s o T lex? +5x+7=10x-T;
x>0,7;

5 x = -7 He MOTXOAUT, X =2}
x°+5x-14=0;
log (x2+x—1)—lo (-x+7); x>0 x=-4; x=2;
: €2 " x?+2x-8=0; ’ ’

-x-31>0;

log, , (-x* +4x+5) = lo —x—-381); < . =4,
go,z( ) go.z( ) {xz—5x—36=0;

x =9 HH OOUH HE TOAXOAMT.

logix—4log,x+3=0; 0l13: x>0; log,x=3; x=38;

log,x=1; x=2.

logix—log,x-2=0;0l13: x>0; log,x=2; x=16;

log,x =-1; x=i;

logx+3log, x+2=0;0/3: x>0; log, x=-2; x=4;
2

2 2
log, x=-1; x=2;
2

logi, x+log,, x—6=0; Ol13: x>0; log,, x=-3; x=125;

1
lo x=2; x=—.
oz 25
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1555. a) 2log; x+5log, x+2=0; O13: x> 0; 1°g51=T=_2;
x, L'10 x—_5+3 _L. —ﬁ'
17957 8 4 2’ 57
2 7-5 1
6) 3log4x—7log4x+2:0;0ﬂ3:x>0;log4x=T=§;
xl=g/z;iog4x=7T\:5=2;x=16;
B) log),x-7log,,x-4=0;0/3: x>0; logwx:—i—z—%;
x = ’%, log,; x=4; x=0,0081;
2 -5-7
r) 3logi+5log, x-2=0;003: x>0; log, x= =-2; x=4;
2 2 2
log .7cvl'x~§/I
N 2"
1556. a) log, x =log, 3 +1log,5; O3: x >0; log,x=log,15; x=15;

1557.

1558.

6) log, 4 =log, x—log,9; OII3: x>0; log, x=1og,36; x=36;
B) log, 4+log, x =log,18; OHi3: x>0; log‘x=log,g; x=2;
3 3 3 3 32 2
r) log,,9 -log,, x =1log,,3;O003: x>0; log,,x=log,,3; x=3.
a) 2log, x =log, 2,5 +1log,10; OlI8: x>0; x°=25; x=5; x=-5
He TOAXOANT;

6) 310g2%—logzézlog2x;0ﬂ8: x>0; log,x=1log,4; x=4;
B) 3log, x =log, 9+log, 3; Ol13: x>0; log, x* =log, 27; x=3;
7 7 7 7 7

7 7
r) 4log,, x =log,, 2+1log,, 8; 0I3: x>0; x*=16; x=2, x=-2
He TIOAXOANT.
a) log, (x - 2)+log, (x + 2) = log, (2x - 1);

x> 2

Of13: {x>-2 = x>2; log,(x* - 4) = log, (2x -1);
x>=;

x*-2x-3=0; x=-1 me mogxonut; x =3;

6) log, (x+4)+log, (x - 7)=log,, (7T-x);

x> ~4;

OO3: {x>7, = xe.Her pemennii.
x<T;
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B) log,, (x +3)+log, (¥ —3) = log,, (2x —1);
logys (x* - 9) =log,,(2x - 1); x* -2xr-8=0;
x<-3;
O3: 3x>3; = x>3; x=-2 He NOAXOAHT; x =4
x>0,5;
1) log,,(x +2)+log,, (x +3) =log,,(1-x);
x> -2
OI3: {x>-3; = xe(-21); log,, (x" +5x+ 6) =log,,(1-x);
x<1
x2+6x+5=0; x=-5 He mogxoAur, x = —1.
1559. a) log,;(2x —1)-log,, x = 0 ; O13: x>%; 2x-1=x; x=1;
6) log,;(4x —1) - log,,(7Tx-38)=1;

x> 3 1
013: = -3 4x-1==(Tx-3);
Jt 1 .7c>7 x 2(x )
x>=;
4
x =-1 — He MOAXOLNUT => HET DEIIeHHUA.
2 )
B) log“(xz—5x+8)—loga4x=0;OI[S: {x 57 +8>0; x>0;
’ - x> 0;
¥ -6x+8=0; x,=2; x,=4.

r) log, (x+9)—log (8-3x)= 0,[[3 xe[ 9; g),
lo [Lg]—lo l-4 9)=8-3x; Tx=-28; x=-4
g% 8_3x) g%4, (x+ )— -3x; Tx=-28; x=-4.
1560. a) f(x)=log,(5x—2); f(8x - 1)=log,(15x-T);
log, (5x - 2) = log, (152 - 7);

2
x> =
5 :x>-7—;5x—2=15x—7;10x=5;x:1;
7 15 2
x>-—;
15

6) f(x)=log,(8x-1); (2+5)=Iog2(4x+39);

log, (8x - 1) = log, (4x + 39);

1
>—;
on3: 8 :>x>§ 8x—-1=4x+39; 4x=40; x=10;

x> -—;



u 346 2002-2014rr. ARTEEPA

log, (x* +3x — 2)— log, y = 1;
1561. a) og, (x* +3x - 2) - log, y y=3x-2;
3x-y=2;
log, (x* + 3x - 2) = log, (6x - 4); {~ %
og, (x x—2)=log,(6x-4);
& £ X’ +3x-2=6x-4;
2
x>
3 x=2,y=4;x=1, y,=1;
x*-3x+2=0;
x<—2—ﬁ;
2x+y =T,
x>—2+\/7;
log, (xz +4x - 3) -log,y=1 7

x<—;
2
xe(—oo;—2—ﬁ)u(—2;+ﬁ;%); X +10x-24=0; x, =-12;

Y, =815 x,=2, y,=3.
1562. HcenosnbayeMm onpegeserue Jorapudma s ocBoG0XKAeHUA OT 3HAKA
sorapu@dMa, 3aTeM BCIIOMHUM, YTO e€CJH Jorapu¢Mbl PaBEEI, TO PAB-
Hbl ¥ BBIPAXKEHHUSA [0/ 3HAKOM Jiorapudma. PeltuM noay4uslinecs
ypaBHEHHHA M He caenyer 3abpiBaTh 06 obiacTH onpefeneHud Jjora-
pUGMKUYECKON DYHKITHH.

a)log, 2x2+x-2)=3;2x2+x - 2=x% x*-2x2=x - 2;
x(x - 2)=x-2; x =0; x = 2 (He TOAXOANT);

6) log,, , (3x* + x ~ 4) = log,,., (¥* ~ 6x — 6);
Bxl+x—-4=x>-6x—-6;2x2+Tx+2=0;

—7+J49-16 -7+33

Il " =
- 4 4
1 -7++33
2x-1>0; x>=; x=——"—
2 4
JIeHu#; T.K. OCHOBaHue JIorapugmMa ZOIKHO ObITH TOJOXKUTEIbHO;

%>%; —7+J§§>2; \[§§>9; HET;

B) log,, (12x — x2 - 19) = 3;
12x —x2-19=x*-3x*+ 3x - 1;
—x3+2x2+9x - 18=0;
x3-2x2-9x+18 =0;
x(x? - 9) = 2(x% - 9);
(x - 2)x* - 9) = 0;
x, = 2;
x, = 2;
x; = — 3 Be BxoguT B O/13.

— He BXOOUT B 00JIaCTH onpefe-
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r) log,, 3 (2x* — 3x — 1) = log,, ; (x* + 2x — 5);

2x2-3x - 1=x+2x - 5;

x2-5x+4=0;
+.25 —
X2 =%}£; x, = 4; x, = 1 — ne Bxogur B OII3.

1563. Ilpu pewieHuM creayOIMUX 3a8ad AJA YOPOUIEHHS HCIONb3yeM

cBOMCTBa JIOrapu(MoOB U CAeaeM 3aMeHy mepeMeHHbIX. PelIuM mo-
JyuHUBIIeecA YpaBHEHME M clesiaeM, KOHeYHO, 06paTHYIO 3aMeRy AJA

HaXOXJEeHUS X.
9

a) lg?x-lgx+1= = ;lgx=1t;
Ig10x 1+1gx
tg—t+1=i;
1+¢

t+1D(2-t+1)=9;

t+1=9;

t3=8;

t=2;

lg x=2;

x =10% = 100;

37 37

6) log2x +31 +9= =—
) log; x 08s ¥ x  log,x-3

log. —
81 o7
(#% + 3t + 9)(¢t — 3) = 3T;
t3-27=37;t*=64;t=4; x = 3* = 81;
9 9
Ig100x 2+l1gx
(B-2t+4)2+1t)=9;
B +2=98=1;¢t=1; x = 10;

B) lg?x-2lgx+4=

r) log§x+7logzx+49=L1i; log, x = t;
log21—2~§
(22 + Tt + 49)t — 7) = —218;

- 7 = -218;
t* = 343 — 218 = 125;
t=5=x=2%=32.

lgx=1t;

1564. Hcnonb3yeM OCHOBHOE CBOMCTBO JlorapudMoB Ans n3baBJeHUSA OT

MIOKA3aTe/IbHONR QYHKIOUMHU U 3aTeM, AN HAXOMACHUS X.

a) x%* =81 3°6* =3% logir=4; log,x=%2x=9; x=

=}

’
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0Ro.5 X 1 log} 5 x 4 1
) x0T = —; 0,597 = 0,5% loges x =+2; x=—"; x=4;
) x 16 0805 X x g x
B) " =16 = 2°¢" = 2% log, x =42 x=4; x _i
log, x Iogix 4
r) x @ =l:[l) — 1 ; log, x=42; x=9; x:l.
81 3 3 3 9
1565. Vicnonb3yeM OCHOBHOE CBOMCTBO JIOrapU®MOB AJ1s U30ABJIEHMSA OT
moKa3aTeJbHOW (GYHKIOWH M 3aTeM, AJIA HAXOKAEHHA X.
a) x'"PBT =g, x - GerrlnBinn _ g% 41 44 =2; 2+t 2=
O ty=1t,=-2,x=8; x,=1/9
6) xlox._s(x—2) 0 525 (0 5)loxo .5 X{logg 5 x-2) 0 53
H(t-2)=3;t2-2t-3=0;¢t, =-1;t,=3; x,=2; x,=1/8;
B) xsdog,x - _1_ 210412:(5+10sz x) _ 24.
16’ ’
B+ 5t=—4;12+5t+4=05t, =-1;t,=—4; x,=l; xz=i;
2 16
s oo
r) x ? :27;(5] 2 =27;
1 1
-4t =-3;t? -4t +3=0;t,=1;t,=3; = =,
+ 1 2 % 3 X, 37
1566. Ilpu pemenuy ypaBHEHHI He cleqyeT 3a6biBaTh O 06JaCTH Oompejee-
HAA QyHEKONH.
a) log,(x - 3)(:c+5)+log2 —2 O3: x<-5ux>3.
log, (x — 3) + log, (x + 5) + Iog2 (x —3)—log,(x +5) =
log, (x ~ 8y = 2;
(x -8)2=4;x-3=22; x,=5; x,=1 — =e Bxogur B OI3;
6) log,(x + 3)(x + 5) + log, +z;4 Oi3x<-5ux>-3.
log; (x + 3) + log, (x + 5) + log, (x + 3) — log; (x + ) =
logs (x + 3)? = 4; logi(x+3)=4; log; (x + 3) = +2; x + 3 =9;
x, =6; x,+3=-9; x,=-12.
1567. a) 1g 100 x - lg x = —1;
lgx=¢t2+t)t=-1; t’+2t+1—0 t=-1; x—Ila
6) 1g210x +1g10x =6 —3lg—; lgx=t;
x
(L+lgx)*+(I+1gx)=6+3lgx;
(E+1y+(t+1)=6+ 3t;
t?=4; ¢t =12; x, =100; x =
100°
1568. Ilpn npeo6pasoBaHUAX CjefyeT NPOCHEIUTH 3a 3HAKOM apryMeHTa

Jorapudpma B paborars ¢ JorapupMamMu 10 BO3MOXKHOCTH AKKYPATHO.
a) 21g x%2 - 1g? (—x) = 4;
4lg(-0)-1g8 (-0 =4 1g(-x)=¢;



Pomonne yapanciwi k yuobusxy A. I. MopAKosHua ¥ AN, A9m

4 - 12=4;12-4t+4=0; (t - 2*=0
lg (-x) = 2; —x = 100; x = -100;

6) 1g? x® + lg x? = 40;
3lglx+21gx=40;1gx=1¢;

20 2
32+ 2t -40=0; ¢, = 2; t2=—-é—; x, =100; x, =100 3.

1569. Hsbasasemcs oT 3HAKA JOrapudMa M mEPeXOfUM K MOKA3ATeJIbHOMY
YPaBHEHHIO, KOTOPOE peliaeM ¢ NOMOMILI OYeBRAHON 3aMeHb! Iepe-

MeHHOM.
a) log; (6 -5 =1 - x;
5l—x:6_5x;
i=6—5"; 5 =z §=6—z;
5 z
-62+5=0;
2, =1; 2, =5;
5":1, 5% = 5l;
x, = x,=1;

6) log, (4 ST -1)=2x-1;
3 1=4.31-1;
1 1
~(3)=4.3"---1 3)2=4.3"-3;
3( ) 3 =(3)
-4t +3=0;
tl—l t, =8 x,=0; x,=1.
1570. a) log, (3* + 2x — 20) = x — x log, 3;
log, (3* + 2x — 20) + log, 3* = x;
log, (34(3* + 2x — 20)) = log, 9*;
3%(3* + 2x — 20) = 9* = (3%)%;
3*+2x - 20 =3 x = 10;
6) (0,4)% * = 6,252,
g% x-1 -4-21gx*
(i] = (2 5)2( -2-lgx?) _ 10] ;
10 4
lg2x—-1=4+21gx*}1lgx=t
-4t -5=0;
-1;t,=5; x, = 110; x, = 10°.
1571. BrinosHsAeM mepexoxi K MNOKA3aTEJbHBIM YPABHEHHMEM C [IOMOIIBIO OC-

HOBHOT'0 JIOrapu(MHUUECKOro TOMXAECTBA U, IPUBOASA MOJOOHEBIE cjara-
eMble, IEPEXOANM K MPOCTeAmHUM JorapudMHIYeCKNM HepaBeHCTBAM.

a) 6% 4 xhF — 12 GloGT 4 6947 =12
1

6% = 6; logZx=1; logg x = £1; x, = 6; %n=g

6) 10F* + 9x¥* = 1000; 10'“* + 9 10~ = 1000;10 - 10*'* = 10%;
10'€°* =100 = 10%; igx= +2;
1
107’

’

x=10‘/§; x=
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1572. Crauana uabaBiaseMcs B cucTeMe ypasHeHuH oT JorapadMos a, 3a-

TeM pemaeM DOJYYHMBINYIOCA CHCTEMY ABYX YPaBHEHHH C AByMs
HEH3BECTHLIMH.

log,(x+y)=1; x+y=5
{log‘,s x+log,y=1 {xy = 6;
X =25y =8 x, =3y, = 2;

log, (x +2y) =log,;(8x+y); [x+2y=3x+y; [y=2x
{log7(x2 -4) =log, x; {xz -y=x; {
=05y =0;x-2=1;x,=3;y,=6;
(0; 0) — =me Bxoguts B OII3; (3; 6);

x*-8x=ux;

log(x-y)=2;  C[roy=3 [r-y=3  [e>0
1 03 0;

B) 1 £=643; £=4; 03 {y >
logmx—logmy:g; y Y x>y

x=4;y=1;(4 1)
log,(83x — y) = log (x + 4);
log,(x* + x — 4) = log, x*;
x=y;x=4;y=4;(4; 4).
1573. CHauana u3baBisgeMcs B CHCTeMe YpaBHeHMH OT orapudMoB a, 3a-
TeM pelllaeM NOJYYUBIIYIOCH CUCTEMY IBYX YPaBHEEHH C ABYMA

Bx-y=x+4; [Bx-y=x+4;
Crx-y=2x%

X +x-y=x%

HEeM3BECTHBIMH.
2.2 =16; x+y=4;

2) A Y75 a9 1
log; x+log,y=1; |xy=3;

1V (1YY (1Y [2x-y=3;
o 0
log,2x —log,y =2 Y
4y = 2x; y=§; 2x—§=3; %x=3; x=2;y=1;(2; 1);
9* . 3% = 81; 2x+y=4;
{logzx+logzy=1; ]ny=2;
x2-2x+1=(x-1?=0;x=1;y =2.

. 1Y (12 1 [ _¥y_..
1) (%) 2y =1og, 3 (5) (E] =3 F727h {Dli
=4

y=4-2x; x(4 - 2x)=2;

y _'l'i y<0;
log4;=l; x ’

log,y—log,x=1

y=4x; x - 2x =1; x = -1; y = -4 — Be BxoauT B OJI3; HeT pe-
MeHnH.
1574. CHauana uabaBisgeMcA B CHCTEMe YPaBHEHHH OT JiorapudMoB a, 3a-

TeM pemaeM DOJYYMBOIYIOCH CHCTEMY ABYX YDABHEHHI ¢ JByMs
HEU3BEeCTHHIMH.
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{logz(x -y)-log,3=2-log,(x+y); [*°Y _

log,(x - y) = -2 3 x4y
2 x-y=4

x-y=4

-yt =12 [(x-ylx+y) =12
x-y=4

=3;
+{x+y 2x=7; x=3,5; y = -0,5;
x-y=4
log,(x + 2y) - 2log, 4 = 1 - log,(x - 2y);
6) log, (x -2y)=-1;
4

x+2y 3

s x-2y=4;
16 x-25 Y
x* ~4y® = 48; [(x - 2y)x + 2y) = 48;
x-2y=4; x -2y =4
2y =12;
+{x+ y 2x=16; x=8; 2y = 4; y = 2; (8; 2).
x-2y=4;

1575. 3ameTrnM, 4TO BTOPHIE ClaraeMbie B yDABHEHUAX CHCTEM COBHAAAIOT
H, CKJIAJHBaA UJH BLIYATAA U3 OJHOTO ypPABHEHUS [pyroe, JejiaeM
BBIBOJ| O BeJIHYMHE NEePBOro CJAaraeMoro.

2log,y+3° S =1;
a) .
3log,y-3""° =3;
S5log,y=10;log; y=2; y=9;
3V 7 gy x4 B2 -5=1;x2+52-6=0;x,=1; x,=6;
(1; 9); (-6; 9);
6 - 210g2x+2""“”“‘ =8;
3log, x+ 2V ™ =11;
—log, x =-3; log, x = 3; x = 8;
QI 9 24y —4=1;y+4y-5=0;y,=1; y,=—5;
(85 1); (8; -5).

§ 52. IOTAPHOMHYECKHE HEPABEHCTBA

1576. a) log,x>4; x216; 6)log,x<-3; x<—, x>0 xe[O;%];

V2
5

00| =

B) log2x<%; xe(O;s/é); r) log2x>—%; x>



1577.

1578.

1579.

1580.

1581.
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a) Iog,xs2;x2%; 6) log, x 2 -3; xe(0; 8;
3 2
1 1
B) log,,x<3; x>ﬁ r)logmx=—5;xe(0;a/l_0).

a) log,(8x+1)<2; 3x+1€(0;25); xe(—-;—;S);

6) 1og,,5§ -2; %e(O;A}]: xe(0;12];

logl£>1; EE(O;l); xe(O;é);
15775001 4

log ;(2x-3)<4; (2x-3)€(0;9); xe[%;ﬁ).

a) log, x > log;(3x — 4) ; OI3: x>§; 2x<4; x<2; xe[%;Z);

~

B

by

~—

6) log,,(2x 1)< log,q x; ONI3: x> %; x>1;

~

5
0;—); 8<8x; x21;

log, (5x - 9) 2 log, 4x; OJI3: x>2; x<9; xe[g;Q];
3 3
r) log,(8-6x)<log,2x; OlI3: x ¢

19

a) log, (5x - 9) < log, (3x +1); O1I3: x>%; 2x<10; xe(§;5];

——
|

6) log,,(12x + 2) 2 log,,(10x +16); 2x <14 ; OA3: x>—%

we-57):

8) log, (-x}>log, (4 -2x); Ol13: x<0; ~x<4-2x; x€(—o;0);
3 3

~

T

-~

log,, (6 — x) < log, (4 - 3x) ; OlI3: x<§ 6-x<4-3x;

2x<-2; x< -1,

a) log, (x* +6) <log,5x; Of8: x>0; ' -5x+6<0; xe(23);

6) log, s (6x — x?) > log,, (-8 - x); 6x—x* < -8-x; Ol3:
6x—x*>0; xe(0;6); x*-7x~-8>0, Her pemennii;

B) lg(x’ -8)<1g(2-9x); x*-8<2-9x; Ol3: x*-8>0;

x> 2J2;

x<—2J§

HHKAa onevyaTKa;

~—

24+9x-10<0; xe[—lO —Zsf) B OTBeTAX 3aAad-
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r) logﬁ(x"’-rlo.r)slogﬁ(x—l‘i); x*+10x>x-14; OO3: >14;
x> +9x+14>0; x>14.
1582. a) logl(ﬁ x)>log1x ;6-x2x;003: x<6; xX*+x-620;

xe( -3Ju [2 6);
6) log,, (x +22) <log,,13x; OI3: x>0; x*+22>13x;
x*-13x+22>0; x€(0;2) U(1L; +);
8) log, (—x—6)<log, (6-x*); —~x-626-x*;
4

6—x2>0;_‘ ‘xe(—\/&\/g);

; pemeHnii HeT;

x < —6; x>\/ﬁ;

r) log,, (x2 - 27) >log, (6x); x* 27 <6x; OO3: {|x < —J2T;

ons: {x < —6;

x2—6x—27<0;xe(\/2_7;9). x>0

1583. a) logs(xz—7x)>1; P -Tx>8; x*-Tx-8>0;
x € (=0 - 1)U 8 +c0);

(
6) log, (xz +0,5x) <1; x*+
z

xe( s —1ju [1 +m).
B) log,(—x +—x) s 0< % <l xe(o;l(l);
1; +

9x? -10x+12>0; xe( %jl

lle;z:c2+:c—120;
2 2

(\3

§ 53. HEPEXO,H; K HOBOMY OCHOBAHMHIO JIOTAPUDPMA
1596. a) 1og2 3 +log,9=-log,3+log,3=0;
1 1
6) logﬁ3s/§+log3§=2+logﬁ\/§+logﬁﬁ=;
B) log,;9-1log;3=0;

r) log,;4 —log, 8 = log, g =-1.
1597. log,3=a;

1 1
a) log,2= ——==3 6) log,~=—-————=-=;
) log, log,3 a ) 8
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2 2 1 2 2
log,4= —— =2, log, == - -2,
») logs log,3 a ™) logs log,3 a
1598. log,2=b;
2 2 1 2 2
log,25= —— = >; 6) log, - = — =2
B g, 25 = 3Ty )8 5= g,z b
3 3 1 4 4
log, 125 = =2, log, -1 = — __4
B) log, log,2 b " 108 595~ log,2 b
1599. log,3=a;

1600.

1601.

1603.

a) log,9=1log,3=a;

1 1 1 2a +1
6) log,18 = glog2 18 = 5(1 +2log, 3) = 5(1+2a) ==

B) log,81=1log,9=2a;

r) log, 54 = %1og2 54 = %(310g23 r1)= 321

2
log,7Tulog.4; 1 T>—;

6) log;9mlog,8; >log,8;

1
log, 6

B) log,5ulog, 4; > log, 4;

1
log; 3

r) log,, 14 ulog ,13; ——— >log,, 13.

log,, 11

a) log,6 ulog,5; logzﬁvélogﬁ; log26>log2~/g;

6) log,3mlo §'10 3<llo =3
% 8%2» g% 3 2%2,

B) log,6 ulog,7; ]og3\/§<loga7;

r) log,4ulog, 7; log,4<loglsﬁ.
L 1 1 1

9 3 3

. 8) log, x+log x+log,x=17; (l+l+1)logzx=7;

2 4
log,x=4; x=16;
6) log, x+log ; x+log, x=6;
3

(1+2-1)log, x = 6; log, x = 8; x = 27.

a) 3logix = +2;3log§x—5logax—2=0;log3x=—%;

5
log, 3
x=i- log;x=2; x=9;

¥3r o '
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6) 2logi x =

5
log_2

x=£; log,x=3; x=8.

2

+3; 2logix-5log,x -3 =0;

lo x——l‘
2} 9’

1604. a) 9% + log ; 3-log, 36 = (3"*)’ + 2log, 3 2log, x = 4* + 41 = 2(
6) log, 8- log, 27 — 3"%* = 3log, 2 -3log,3 - 3"%* =9 -5=4;

1607.

1608.

B) 3'“%% 1 log, V2. log, 25 =2' + %lcog5 2-log,5= 16%;

1
r) 10%*%' 1 14log, NoR log, 81 = (10%'%)2 + 14 - é—loga 2-log,9=

=4+14~%10g32-210g23=4+14=18.

. a) 5log, 9 log, 64 + 3" . 285 =

=5-2log,3 -6log, 2+ 6°%° =60 +8=68;

log, 314
6 2

@5

+log,3 +3log,4-log,3 =

1.1

log, 11 = 32;

r) log,3-log,3- log‘/5 5(1+log,5) =
=log;5 3 -log; 3- 2 log; 5 - log; 15 = 2.
lg2=a;lg3=0b;

1g12 lg3+21g2 _b+2a _ 6

+log93+3log34-log43=40§+§+3=41+3=44;

8) 16(log, 45 — 1) log,,9 - log, 121 = 16 log, 5 -
=32log, 5 -

log,12 = =—+1
2) log, g4 21g2 "2 2
2
6) log, 18 = E18 183" +1g2 2b+a,
lg6 1g3+1g2 b+a
B) 10g53=E=1_g§.=_2;
3 lgl -lg2 a
2
2lg2
r) 10g12471g24 1g6+1g4 lg2+1g3+21g =3a+b‘
H Igl -1g3 -lg3 -b
3

log, 5 = a; log, 3 =b;

log,15 _a+b

log, 15 = =2+l
A log 1= 3 = %
6) log, 75 = 12828:29) _b+2a
log, 8 3
log,5:9 a+2b a b
log,, 45 = 8229 _ LI
®) logys og, 2* 4 4 2

log,, 9 - 2 log, 11 =
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1611.

1613.

1615.

log212_10g23+10g24=b+2
log,15 log,3+log,5 a+b’

r) log,12=

Ilocse ykas3siBaeMOM 3aMEHHI IepeMEeHHBIX, HaXOAHM pemeBue
YPABHEHUS U IIPU 3TOM YYUTHIBAEM, KOHEYHO, 06JIaCTb OnpeAeseHUA
byBKOUH.

a) log, x +1=2log, 3 = 2 ; Of13: x > 0; log; x = ¢t;
log, x
2 1
t+1=?; t2+t-2=0;t,=1;t,=-2; x, = 3; x2=§
6) 2 log,5 — 3 =—log; x; O03: x > 0; log; x = ¢;
%—3=—t; 2-3t=-t52-3t+2=0;
t,=1;t,=2; x, = 5; x, = 25;
B) log, x —1=6log, 7; log, x = ¢t; O13: x > 0;

>

t—1=§—; t2-t+6=0;¢t=3;t,=-2; x, = T° = 243; xz=i
t 49

r) log, x + 9 log, 2 = 10; log, x = t; O13: x > 0;
t+§:0; t?-10t+9=0;t, =5;t,=9; x, = 2; x, = 512

xZ
a) log} . 4x + log, 5 8;

49 1.1)_ 49,
6) log§x+log§x+log§7x=3-; log§x(1+z+§)=?,
49 36 e 1
=—=."": lo 4; 1 = 12; 32=09; 3"
lo| gax 9 19’ oglx = 0g; X x = x = =5

Ipeo6pasoBrIBas JJorapAdMEI, HeO6XOAUMO YIHTHIBATb 3HAK APry-
menTa. Ilocile 3aMeHEI epeMeHHOM pellleHie HepaBEeHCTBA He BHISHI-
BaeT 3aTPYAHEHHH.
a) log, x —logi(-x)-2<0;

log(—x) + logi(-x) - 2 < 0;

t?+t-2<0;

1<t<=-2

1 < log; (—x) < -2;

3<(—x)<l; —l<x<—3;
9 9

6) log, x* + logi(-x) > 6;
log, x| + logi(-x) > 6;
log,(~x) + logZ(~x) > 6;
t2+t-6>0; x<0;
[t > -2; —x>4

1
1 x>-—; ——<x<0.
t<-3; —x<§; 8 8
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§ 54. THOPOEPEHIIMPOBAHHE NMOKA3ATEJBbHON
H JOTAPHOMHUYECKOH OYHKITAN

1616. a) f(x)=4-¢"; f'(x)=~€"; 6) f(x)=13¢"; f'(x)=13¢";
B) f(x)=e"~-19; f(x)=¢; r) f(x)=-8e"; f'(x)=-8e".
1617. a) f(x)=x%"; f'(x)=3x%" + x’e";
_e . e A (- I
0 1(x)= 5 1x)= 255 = (x" 1.
1818. a) y ="' ; «x, %, =0; y{x)=e +2x; y(x,)=1;

Q[l—‘

6) y=e* (x+1); x,=-1; y'(x)=2(x+2); y(x,)=
B y=¢"-x; x,=1; y(x)=e"-1; y'(x,)=e-1;

ex ’ — X x . ’ —
r) V= X%, =0; y'(x)=e ——(x+l)2’ ¥ (x)=0.

1619. a) y=¢""'; x, =§‘ y'(x)=8e""; y'(x,)=3;
6) y=3é“*‘; X, =-b; y'(x)=3e’““; y'(xu)=3e;
B) y=e""; x0=%; v (x) = -9¢; y'(x,) = -9;

r) y=e"*?; X, =4; y'(x):%eo's"’a; y,(xo)

1620. a) f(x)=4e" +3; x, =-2; f(x)=4¢"; f(x,)=

]nh %'H

1

3¥Yx

to
\_/ NN

) 1= 45 5 =15 ()= (45 4
f(xo)=8(1+%]=§e;

B) f{x)=0,1¢" -10x; x,=0; f(x)=0,1e* —10; f(x,)=-9.9;
Jx e’(——l——— x] 1 1
B 1) = 5 =1 ()= 2 ()= 2
1621. (;:):(2] V=05 W (x)= -5 W (x)=e =1
6) h(x): L Xy = 2 B (x)=-e7; B (x))= - =15
B) h(x)= = +2%; x,=-1; h'(x)=—e™ +5x% h'(x,)=-e+5;
r) h(x)=x+e*?%; x, =§; B (x)=1+26°; b'(x,)=1+2¢*% =
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1622. a) h(x):%e"'“‘; x,=0,2; B (x)=e""; h'(x,)=1; a=§;
6) h(x)ze“’ﬁ; x0=—\/§; h’(x):—e"'ﬁ; B (x)=-1; a:%ﬁ;
) 1 , e , 3n
B)h(x)—ge13 x0—~,h(x)7—e”,h(x0)=—1,a=T;
B, B
r) h(x)=e? ‘,x0=\/§,h' x)—?e3 l,h’(xn)=i3—3-,a=%.
1623. a) y=¢"; a=1; yla)=e; y'=¢"; y'(a)=e; e=xete-e=ex;

1624.

1625.

1626.

1627.

B e
=1;y’(a)=1;y:x+1,
1 1 1 1
=e-a=-1; == y'(a)==; y==+2=.
r) y=e*-a y(a) ; v'(a) S e+2e
a)y-ea""‘,a-%;y(a):l;y(a) 3; y= 3x+1——3 3x;
6) y=xe > a=0,5 y(a) %'y;_euu 2xe ;s
1
(a)=1-1=0; y==;
y'(a) 0 y=5
B)y:%;azo,y(a)=2,y'=—2€",y(a)——2,y=—2x+2y
e* x
) y= ;=05 y(a)=1; y=e"——; y'(0)=0; y=1.
V=T y(a)=1;y 1 v (0)=0;y

a) y=8e’x-3e®; y=e€"""-e'; x=1; 8¢*-1-8* =0=¢€"""-¢%.
Tanrenc yria HakjioHa OpsMoit 3¢”, y' =3e*™; y’(1)=3e".
Omeem: pa.

6) y=x+e; y=xe*; x=0; y(0)=0+e=0-e". Omaem: mer.

1 1 1 1
a) Je‘dx:e‘ =e-1; 6)I3e‘dx=3e" =3e—§;
-1 -1
0 0 1 1
1 1 11 2
B) |—e'dx==e"| =|=-=e|; T —2¢" )dx =(-2¢" )} =-2e+—.
Jyear=ge| =(3-3e)s o [Faear=(oe) -2 d
4
J‘ 5 gy = eosx—l) 226_2’
0 0 e
j‘ 2xelg o ern ' =é=i,
J L 2 2
4
B) Jeo,zsnldx:zleo.zsxu - 4¢0° -4;
-4 -
0 2 3
) je’z”zdx=—le'2“2 =,
-0,5 2 -0,5 2
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1628.

1629.

1632.

3 3e
a)y=0;x=0;x=3;y=e‘;S=Je‘dx=e‘ =e*-1;

[} 0

4 4 1
6)y=0;x=();x=4;y=e"‘;S=Ie"dx=—e" =_e—‘+1;

0 0

1 1
B)y:O;x:—l;x:l;y:e’;S=je”dx=e’ =2—;;

-1 -1

L] ]
r) y=0; x=-2; x=0; y=e™; S=Je"dx=-—e" =-1+é*.
M) -2
a) x=1; y=e€e"; y=e";
1 1 1 1 1
S=Ie‘dx—je"‘dx=e* =e-1+--1=e+--2;
s ° e e
1 0 0
6) x=-1; y=_ y=1; S=Ie‘dx—1-1=(—e‘) -1=-2+e;
-1

-1
By y=¢"; x=2; x+2y=2 nam y=v§~+1;

2

—1=e-2;

0

forgr L .
S=je dx-—--2-1=¢
: 2

r) y=¢€"; x=2; x=0; y=—€";
2

S = 2}(«.»’ -e*)dx = 2}e’dx =2¢*| =2(e*-1).
o 0

.a) y=xe*; y =e* (Jc2 + Zx); Bospacraer: (—co; — 2] U{0; + ) ; y6nt-

Baer [-2;0]; x=0 — min; x=-2 — max;

6) y=e""x; y =e**(2x+ 1); Bospacraer: [—%; + uo]; y6nIBaer:
(=3 |
—0; == X =—= — min;
2 2
B) y=x%e"; y = e*(3x” + x*) = x%¢" (3 + x) ; Bospactaer: [-3; +);

ybuiBaer: (—o; —3]; x=-3 — min;

(4
r) y=—;
X

(—es 0)U(0;1]; x=1 — min.

,

-1
y =e* xx’ ; Boapacraer: [1; + o) ; y6uiBaet:

y=x%"; y'=e‘(x2—2x); ¥=0opu x=0, x=-2; y(0)=0;
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9
6) xe[-31]; y(-3)= 73 ¥(1)= €3 Yo =05 Y = €
1 4
-3; —-1|; == =—.
R ) POV P
1633. a) y = x*Ilnx; ¥ =2xInx+x;
1
6) y= lnx.y,_(;)(x%—l)—lnx— 1 Inx
x+1’ (x+1) Lrx (x+1)]]
5) _x ,_lnx-1,
Y "z’ In® x
r) y=(x-5)Inx; y’:lnx+1—é.
x

1634. a) y=¢"Ilnx; y’=e"[1nx+l)
x

6) y=3lnx+sin2x; y’=§+2cos2x;
x

7.5
B)y:l/x_slnx;y’=51nx+ X =L(é1nx+1);
Wt x Y2 \7

r) y= 2cis§—sinx; y = §+2cos2x.

1635. a) y=lnx+x; x0=l; y’=l+1; y(x,)=7+1=8;
x

7
6) y=x*lnx; x,=e; y =3x"lnx+x"; y'(x,) =86+ =4¢*;

B) y=x*-Inx; %, =0,5; y’=2x—l; vi(x)=1-2=-1;
x

Doys T sy =T v () =
1,2 1 fo (=2
1636. a) y=1In(2x+2); % =-15 ¥’ =~ =75 ¥ =(x)=3;
, 2 ’
6)y=ln(5—2x);x0—2,y—‘5_2x’y(xo)__2’

1637. a) f(x)=x’~Ilnx; a=1 f(a)=1; f(x)=5x‘~%; fla)=4;

y=4x+1-4=4x-3;
Inx _x-2xInx

6) f(x)= 5 @=L f(a)=0; f(x)___x‘__,
fla)=1; y=x-1;
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B) f(x)=2xInx; a=e; f(a)=-2e; f(x)=-2Inx-2; fla)=-4;
y=4x-2e +4e=—-4x+2¢;
2 2
r) f(x)=§/;1nx; a=1; f(a)=0; f(x):x_5+§-x_51nx; fla)=1;
y=x-1.

1638. a) y =In(x ~4); 6) y=Inex;
y ' by

4 -2

U

1639. a) y=x+1nl;0113: x>0; y'=1-l~l2=1vl;y6bmae'r:
x 1 x x
x
x €(0;1]; Boapacraer x €[L; +eo]; x=1 — min;
. , s 4 4x' -
6) y=x"-4lnx; 003: x>0; y' =4x"——= ; BO3pacTaerT:
x

x €[1; +|; y6rimaer x € (0;1]; x=1 — min.

1640. y=x-1nx; y'=1—l; y' =0 mpn x=1; y(1)=1;
x .
1
o xelTiels u})- 1o p=e 15 pua =13 g me 1
e e) e

6) xe[e;ez]; y(e)=e"-2; gy =e-1; ¢, =€ -2.
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1641. a) f(x)=e™; y=2ex-5; f(x)=2e"; y=2xe’™ +e*™ - 2xe’™ —
1
ofmee ypaBReHMe KacaTenbHOH K rpaduky y = f(x); x, = 23
Yy=2ex+e—x=2ex.

6) f(x)=In(8x+2); y=x+7; f(x)=

3x 3
+1n(3x, +2)—xy ———
8x, + 2 n(3%, +2)- % 3z, +2

3
3x+2

x0=%; y=x+ln3v§.

’

«
Il

2
In2;

1

1642. a) =lnx

s &

2
=2 +In2-¢;
1

6) .

—_—

e* +l]dx= (e’ +1nx)

1

=0,1In2;
1 0

2x
e +g)dx =(e +21nx)
x 2
1 11

=lln1——1n5=lln——;
2 2 2 5

e
-

B)

dx=0,1In(x +1)

8
+

2 4 2
=% +2m2-%.
2 2

r)

—

1

1643. a)

°
= —lln6+lln11: llnl—l;
5 5 5 6

6)

B)

r)

©
|
®

D Ot | e R B e Ol =t =
.
r

1644. a) y=0; x=1; x=¢; =l; S=jldx=1nx
x 1 x

6) y=0; x=3; x=-1; y=—->;

K

=4-2=2;

e

B) y=0; x=e; x=¢"; y=

r) y=0; x=2; x=5; y=
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1645. a) y=¢"; y=%; x=2; x=3;
3 . 1 ~
S=_2[(9 —;]d —(e lnx)

5
6) y=—: y=1; x=5; S=4-1- [ ~dx=4-lnx
X lx

3
=e2—1n3—e2+1n2=e2—ez+ln-§;

=4-Inb;

1

4 2 4
Sz‘[[\/;—l)dx:[—xz—lnx) :E-lnti—g E—1114,
d x A 3 3
r) y=—%; y=-1l; x=e;
S=1-(e-1)-[Zdx=(e~1)-Inx| =e-2
1 1

I'’TABA 8. YPABHEHHUS 1 HEPABEHCTBA.
CHCTEMbBI YPABHEHU! 1 HEPABEHCTB

§ 55. PABHOCHJIBHOCTb YPABHEHUH

1663. 2° =256; x=8;

a) log, x = 3; na; 6)x2—9x+8:0;ﬂe1‘;
B) 3x% —24x=0; mer; r)£§=2;na.
x
1664. sinx=0; x=nn:
a) cosx =1; x =2nn ; HeT; 6) tgx=0; x=mnn; na;
B) cos2x =1; x=nmn; ga; T) s/x+lsinx=0;x|=_1,

x2=1tn;l-le1‘.
1665. a) V2x—1=3; x=5:1) 5x=25; 2) %:1;3) Jr+4-=38;

6) cosx = 3 ; perueHunii HeT;
1) sinx=5; 2) cosx =-3; 3) sinx=-10;

®) lga’=4; x=+100; 1) & = 100%; 2)\/__100 3) |x|=100;
D) xS =-151) xF=-1;2) 7 =-1; 8) 25 = 1.

1666. a) V7x+8 = x = Tx+3 = x* (BCe X, Y/IOBJIETBOPSIOIHE IEPBOMY
YPaBHEHUIO, YAOBJIETBOPAIOT U BTOPOMY);
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1668

1670.

1671.

6) logz(x—l)—log2x=0:>logz(l—l) 0;
x

B) sin(n— x)ctgx = —% = cosx = —%;

r) sin[%—x)tgx:O:a sinx=0.

a) ¥ -12x*+1=0 »m x* +1=12x?; mepenoc ciaraemMoro m3 ogHOH
9aCTH ypaBHEHMA B APYTryio He N3MeHSeT PaBHOCHILHOCTH;

6) ¥Yx*-2x-3=2 u x*-2x -3 =232; Bo3BeaeHne obenx FacTei
YPaBHEHHA B HEUETHYIO CTeIeHb He HADYIIAaeT PABHOCHJIBLHOCTH.

a) V222 +2=x'+3 u 2 +2=x'+3, Tak KaKk MOAKOpeHHHIe
BHIDAXKEeHMS BCErha MOJIOKUTENLHEl, TO BO3BeeEHe B KBAADAT He
HADYIIAT PaBHOCHIBHOCTH;

6) ¥sinx+1=1 u sin®x =0, Tak Kar NORKOPEEHOE BHIpAXKEHHe
BCET/Ia IIOJIOXKUTENBHO, TO BO3BEAA B 4 CTeneHb U BHIUTA U3 06enx
gacTeil ypaBHEHHUS eJUHUIY MOJYYMM BTOPOE€ YpaBHEHHE, DABHO-
CHJILHOE TIePBOMY.

a) 3\/;“‘[%) =1u J;+4_x=0; 3&%.(%} =1c>3\/;*4—x=30;

JorapupMUpys 00 OCEOBAHUIO 3, MOJYYUM BTOPOE ypaBHEHMe;
6) V0,57 2“2 =4 u x* —§+%=2;

N
J0,5% 272 =4 272777 = 92,
JorapudMUpPyeM 10 OCHOBAHMIO 2, NOJYYUM BTOpOE ypaBHEHHE.
x2+3x-1

> =83 u x2+3x-1=3x%+3; tak kak x’+1>0 npu
x°+1

a)
BCEX X, TO, JOMHOXNB 00e JacTH ypaBHeHHHA Ha 2 +1, NOJIYIUM

BTOpOE ypaBHEHWE, He HaDYIIMB PABHOCHILHOCTH;

sinx+1 1 . 1 . .
————— == u sinx+1==sinx+1, Tak kak sinx+2>0 nopu
sinx+2 2 2

BCeX X, TO, AOMHOKHMB 0o0e 4acTH ypaBHEHHA HaA sinx + 2, nmony-

4YUM BTOpDO€ YDABHEHUWE, Hé HAPDYIIUB PAHOCHUJIBHOCTH.

x 2

’

a) VY3x-5=4/9-7x ; O3: TaK Kak — > —, TO 3Ta CUCTeMa

w| o
= |©

x<

’

e wlo

He MMeeT pellleHNi, I109TOMY YPABHEHUE He MMeeT KOpHeif;

2> 4;
6) vx’ -4 +v1-x* =4; O3: {x,‘, ) ; 3Ta CHCTeMa He HMeeT pe-
x° <

ImeHuit, TI03TOMY YVpaBHeHUNe He UMéeeT KODHeM.
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x*>9;
2

1672. a) lg(x2 - 9) + lg(4 - xz) = %; Ofi3: { 4 3Ta CHCTEMAa He UMeeT
xt <

3
pellleHuil, I03TOMY ypaBHEHHMe He HMeeT KOpHeil;

2 _ .
6) lg(x" - 3x) - lg (2% - #*) = s OMf3: {x x> 0;
x € (—o05 0) U (3; + o);
xe(0;2);
YpPaBHEHUE HE NMeeT KOpHeI‘f'l.

1673. a) VTx -6 =x;003: Tx-620; x2

2x-x*>0;

9Ta CUCTeMa He ¥MeeT peme}mﬁ, Io3TOMY

=<

x-Tx+6=0; x=6; x=1;

2x+920;
6) x+3=+2x+9;0m3: {°° " x2-3;
x+320;

x*+4x=0; x=0; x=-4 — me BxozuT B OlI3;

— >0
B) Vv6x—-11=x-1; OO3: {ﬁx 1120; x>%1: x'-8x+12=0;

x-120; -
x=6; x=2;
-x-520;
r) —x-5=+7x+23; Ol13: 3Ta CHCTEMA He UMeeT
Tx+2320;

pemieEMii, TO3TOMY ypaBHEHHE TAK)KE HE MMEEeT PemeHHH.

§ 56. OBIIIUE METO/Ibl PENIEHUS YPABHEHH!

. 2
1679. a) 3°* = 3 **; tak xak o6e YACTH IIOJOMKUTENBHBI, TO HPOJOTAPUD-

MHDOBAB 110 OCHOBAHHIO 3 MOMyIUM: 2 - x = x° — 4x .
Omeem: MOXHO.

4
6) ész - 2) - (x - 3)4 ; TAK KAK MOACTeleHHbIe BEIPAXKEHUST MOIYT

BITh OTPHIATEILERIMY, TO 3aMEHUB ypaBHeHHe Ha 3x° — 2= x — 3
MBI IOTEPAEM 4acTh KopHeii. OTBeT: Hesbad.
B) ¥7-x = ¥Y5x+1 ; rak kax Ya onpexenen gns Bcex a, To obe
YacTH ypaBHEHHMS MOXCHO BO3BECTH B Ky0, He Hapymas pPaBHO-
CHJIBHOCTH; IoayuuM 7 — x = bx +1. OTBeT: MOXKHO.

T

~

1
lg—= 1g(2x -7 ) , B ICXOZHOM YDaBHEHHH HMeeM:
x
1
—>0,2x -7 > 0; ecu 370 YypaBHEHAE NPONOTEHIHPOBATE, TO
x

1
TIOJIYYHM ypaBHeHue — = 2x — 7 , paBasd M JieBasg 9acTH KOTOPOro
x

He 00A3aTeJIbHO TIOJIOMKUTENBbHEI, a 3HAUMT 3TO ypaBHEHME HE PaB-
HOCHJIBHO UCXOJHOMY. Omeem: HeNb3d.
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1680.

1683.

1684.

5 5
a) (2x" + 1) = (1 - xa) ; AHAJIOTHYHO NYHKTY B OpeALIAyINel 3ajade
TOJTyYn PaBHOCHIBLHOE ypaBHeHHMe 2x* +1=1- x°. Omeem: moxHo.
6) log,,(2sinx - 1) = log,, (3 - sin’ x) ; mockomsky 3 - sin® x > 0
npu BCeX X, TO [IOTEHIIMPOBAHUEM IOJYUYUIN ypaBHEHHe
2sinx — 1 = 3 - sin® x ; paBROCUNBLHOE HcxOxEOMY. OMmeem: MOXKHO.

B) ¥2° -1 =%5-3-2"; Tak KaK DOAKOPEHHbIE BHIPAXKEHNA KOJMKHBI

OBITH HEOTPHIATEJbHEI, TO, BO3BEAA B IWIECTYIO CTENEeHb MHI Hapy-
OIMM PaBHOCHJLHOCTb. Omeem: HeAb3A.
r) cos’,(3x - 1) = cos (3 - 9") ;s ypaBreEHe 3" —1 =3 — 9" mHe 6yzer pas-
HOCHJIBLHO MCXOJHOMY, TOCKONBKY COS — TMepHouyecKas GyHKOHUA.
21

3
. a) 2”‘5:%\/@;033: £28; 279222, 4x-12=9; x==2>3.

Omeaem: —2—1 .
4

6) 10*".0,00001 = 0,1°%"*"; OII3: x> 7;
10Ve35 S jg7lnlN . 42 104 +21=32; x*-10x—-11=0;
(x-11)(x +1)=0; x = -1 ne noaxoaur no OJ3. Omeem: 11.

- . . n .
. a) 0,59  =1; sinx—cosx =03 smxcosz—cosxsm—-:o;

. n k4
sinfx—-=|=0; x=—+mnn.
[ 4] 4

6) (Jg)m H-3s/§=w}"729; sinfx-1=0;
cos’x=0; x=g+nn.

a) loga(xz—10x+40)=log3(4x—8);OIIB: x>2;
x2-14x+48=0; x=6; x = 8. Omsem: 6; 8.

6) log“(gx—4x2)=lognls(x3+4x2);0213: 0<x<§;
x3+8x2—9x=0;x(x2+8x—9)=0;x=0;x=—9;x=1;
x=0 1 x=-9 me Bxogar B O43. Omeem: 1.

B) lo x—_z——lo x—”—'OIIB‘ x> x#2; -2 _x+1,

g‘ﬁ2x-4~ g‘/‘:‘x+2’ Cx< -2 " 2x-4 x+2
x?-2x=0; x=0; x=2; x =2 —ne Bxogur B OJ]I3. Omsem: 0.
5x—6>0;

r) logn_,\/ﬁx—ﬁ—logo‘ﬂ/xz—z;0Jl3:{: 2o x>42;

x2-2>0;
5x-6=x-2; x*’-5x+4=0; x=4, x=1; x=1 — He BXO-
aut B OII3. Omeem: 4.

a) (¢ -6x) =(2x~7)"; x*-8x+7=0;
x=T7; x=1.Omeem: 1; 7.
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° 9 . |Bx-120; 1
6) (Jﬁx-1+1) =(V6x+8) ; oma: {6 i820; F25
6x-1+1+2v6x— =6x+8;6x—1:16;)47—1—6'Z Omeem:%.

B) (2 +16)" =(10-2°)"; 2 -10 .27 +16=0; 2" =8; x=3;
2*=2; x=1.0meem: 1; 3.

r) (log3, x - 2}3 =(2log,, x + 1)’; 018 x> 0;
logy, x - 2log,, x -83=0; log,, x=3; x=0,001; log,, x=-1;
x =10. Omesem: 10; 0,001.

1685. a) sin(3x+£)=sin J::—E ; 2sin x+E cos 2x+—n~J:0;
3 6 4 12

b  mn T 5r  nn
X=-—+mn; x=—+—.0meem: ——+1nn; —+—.
4 2 4 24 2
2
6) tg ——x):tg E+2x H E—x=E+2x+1\:k; 3x+1tk:——";
6 8 6 48
n  nk T TN
x=-—+—.0meem: ——+—.
72 7 3
n n x 2nn
B) cos|x——[=cosf2x+—[; sinj =+ = [sin—=0; x=—,
4 2 2 3
x=——+2nn.Omse %Tn; -—+2nn
r) ctg2x =ctg8x; 3x = 2x + nkx = nk ; HO x;tr;—n,'x;tg—n.

Omeem: HeT pemeHuii.

1686. a) 27 -8 =0; x*+3=3x+8; x*-3x=0; x=0, x=3.
Omeem: 0; 3.

6) 27 =377 = 0; 15-3x° = x*~1; 4x* = 16 ; x = £2.
Omeem: +2.

2 2
1687, g) 2k loesx's2s =(2J§+1) —Q; gonss J 93, 4 /o8,
loggx* =0; loggx=0; x=1;

6) 3°**. 33 = ﬁ,cosx+15-1 cosx——%;x:izgn-{»Zrm.

1688. a) (\/5)"”—2:{:, 1tgx=1,5—tgx; tgx=1; x:%ﬂm;

o) (V2] " =

cosx=—l; x:i21+2nn.
2 3

1
W; cosx =-—-cosx—1;
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1690.

1691.

1692.

1693.

1694.

. a) log, (7x+9)-1log,(8-x)=1; OlI3:

7x+9>0; 9
-—<x<8;
8-x>0; 7

3 3

7x+9=2——x; 23x = -11; x=—£.0meem: —E.
3 3 23 23

3x-1>0; 1

6) log,,(3x 1)+ log,,(3x +1) = log,,8; ON3: {3x+1>0; x>25
9x*=9; x=1, x=-1; x=-1 — Be BxoguT B OI3. Omseem: 1.

a) x* -9x’ +20x = 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)-8(x* -4)=0;
(x-2)(x+2)(x-3)=0; x=42; x=3;

B) x* +8x' +122° = 0; x°(x? +8x+12)=0; x*(x+6)(x+2)=0;
x=0, x=-2, x=-6;

1) 2 +x*-9x-9=0; (x*-9)(x+1)=0; (x+1)(x-3)(x+3)=0;
x=13, x=-1.

a) Vz* -3Vx* —18Vx = 0; OlI3: x20; Vx(x*-3x-18)=0;
\/;(x—ﬁ)(x+3)=0; x=0, x=6, x=-8; x=-3 — He BxoO-
aur 8 003. Omeem: 0; 6.

6) ¥x* -24x* ~15¢x = 0; 0113 x20; ¥Yx(x*~2x-15)=0;
w‘/;(x—S)(x+3)=O; x=0, x=5, x=-3; x=-3 — He BXo-
AT
B Ol13. Omeem: 0; 5.

a) 2" x-4x-4+2"=0; 2°(x+1)-4(x+1)=0; (x+1)(2° - 4)=0;
x==-1; x=2;

6) 3 x—-38"+27-9x=0; 3" (x-3)-9(x-3)=0;
(x-38)(3"-9)=0; x=2, x=3.

a) 2x’sinx -8sinx+4-x* =0; x*(2sinx-1)-4(2sinx-1)=0;
(2sinx -1)(x-2)(x+2)=0; x=2, x=-2, x=(—1)"§+nk;

6) 2x’cosx+9 =18cosx+x*; x*(2cosx—1)-9{2cosx-1)=0;

(2cosx—1)(x—3)(x+3)=0; x =3, x=ig+2nn.

a) sin2x =sinx; sinx(2cosx~1)=0; x=nn, x==

]

+2nn

6) cos’(n — x)+sin2x = 0; cosx(cosx +2sinx)=0; x=g+nn;

1
cosx +2sinx=0; ctgx = —%; x= —arcctg§+nn;

B) V3 cos2x = sin6x; cos3x(\/§—2sin3x)= 0;
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1695.

1696.

1697.

1698.

1699.

’

x:E.*.E’ x=(_1)kE+E
6 3 9 3

r) sinz[n +-§)— %sinx =0; sing(sin—;ﬁ— cosx%] =0;

x X T n
J2sin = si Z_Zl=0; x=2nn; x==+2nn.
smzsm(2 4] 0; x nn; x 2+ nn

a) 8x° +7x* ~1=0; nycrs x° = a, Torna nonyumm: 8a’+7a-1=0;
a:l=>x=l; a=-1=x=-1.0meem: l:—1.
8 2 2
6) x®*+3x*-4=0; oyers x* =a >0, Torsa monyunm:
a’+8a-4=0; a=1=x=1%1; a =-4 — He nmOAXOAMT.
Omeem: 1.

a) V¥t —2x+1-6Jx-1=7; Jx-1=a20; a®*-6a-7=0;

a=7T=x=50; a=-1 — ne nogxoaur. Omeem: 50.

6) VX’ —4x+4-6=5V2-x: v2-x=a20; a*-5a-6=0;

a=6=>x=-34; a=-1 — me noagxonur. Omeem: —34.
a) f2x+3+4‘2x+3=4; 2x+3=a>0;a+3=4;
2x-1 2x -1 V2x—1 a
a2~4a+4=0;a=2;2x+3=8x—4;6x=7;x=%;

6) [5x—1+5\)x+3 =6; \/5x—1 =a>0;a+2-6;
Vz+3 5x-1 x+3 a

a*-6a+5=0;a=1=>x=1; a=5=5x-1=25x+75;
20x =-76; x=-3,8. Omeem: 1; -3,8.

a) 2°+2'=3; 2°=4a>0; a+g=3; a’-3a+2=0;
a

a=1=2x=0; a=2=x=1. Omeem: 0; 1.

6) 25 -50=5""; 5" =a>0; a°-5a-50=0;
a=10= x = -log;10; a = -5 — e noxxozur. Omeem: —log,10.

B) 5 +4=5""; 5.5% -5 -4 a=5">0; 52’ -a-4=0;
a=—§<0 — He noaxoauT; a=1=x =0, Omaem: 0.

r) 8 -20=-18-837"; 3" =a>0; 3-04°-292a+18=10;

a:g¢x=log32—1; a=9=x=2.0msem: 2; log,2-1.

3
a) 7' _50.7"=-7: 7" =a>0; 7a*-50a+7=0;
a:-;-:>x=—1; a=T7T=>x=1.0meem: 1.
6) log§x+13=7log2x; log,x=a; a*-7a+12=0; a=3=x=8;

a=4=x=16. Omsem: 8; 16.
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B) 4sin*x+4=17sinx; sinx=a; |a|s1; 4a*-1Ta+4=0;
a=%=>x=(—l)"arcsini+nn; a=4>1 — ne nogxoxar. Om-
X 1
gem: (-1) arcsmz+nn;

r) Yx-Yx-2=0; Yx=a>0;a’-a-2=0; a=2=x=64;
a=-1>0 — He nopgxogut. Omeem: 64.
1700. a) 1g2x* +1g10x-6=0; Ol3: x>0; a=lgx; 4a’+a-5=0;
s s
a=—§:>x=10‘; a=1=x=10. Omeem: 10; 10 *.

6) 3 +3"=4;3=a>0; >’ -4a+3=0; a=3=>x=1;
a=1=x=0.0mesem: 0; 1.
B) 2cos’x-Tcosx-4=0; cosx=a, |a|£1; 2a° -Ta-4=0;

1 2n
a=—§ﬁx=i?+2nn; a=4>1 — He MIOAXOMHUT.

2
Omeem: t?n +2nn .

r) 5 +125=6-5"""; 5" =a>0; a°-30a+125=0;
a=5=x=1; a=25=x=4.0meem: 1; 4.

1701. a)x=§/;;x=0;x=il; 6)’xt=3/;;x=1;x=0
Yy Yy
2 2
-2 -1 0 1 2 x -2 -1 01 2 x
-1 -1
-2 -2
X lx
1702. a) 2" =6-x; x=2 6)(5} =x+4; x=-1
Yy
6 p
4 T
2 2
_’/ L x—
-2 -1 |01 2 x T2 -1 01 2 x
-1 -1
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2
1703. a) (x—1)2=log2x; x=1; x=2 6) loglx=[x+%) ; x=%
2

y \y
4 2
2 1
2 10 /1 2 x -2 -1 0
-2 -1
-2

Yy AY
8

2

1 4

\K

—6 -2
-2 -1 0 1 x )

-1
-2

§ 57. PEMIEHHUE HEPABEHCTB C OJJHOM IEPEMEHHON

1745. a) x*-9<0;1) |x|<3; 2) x"<81;3) x%<729;
)1< ;1) x(x-38)>0; 2) <0;3)§—1<0.
X x

1746. a) logn.2x<0, 1) log;x>0; 2) log0'2x<1; 3) x>1;

6) 10°°<1; 1) 10 <1;2) 10" <1000; 3) x<3.
1000

1747. a) sinx +2log, x > 20 n sinx > 20 - 2log, x ; ABNAIOTCA PABEOCUJIB-
HBIMH, TAK K&K IepPeHOC U3 OJHOH YacT¥ YpaBHEHUA B APYTYIO He

HapymaeT paBHOCHJIBHOCTH,
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6) \/Slzi >1 u sinx 2 Vx®+1 ABNAIOTCA PABHOCHILHBIMHU, TAK

x“+1
kak Vx?+1 >0, m05TOMY ZOMHOKHB Ha HEro, Mbl He HAPYIINM
PaBHOCHILHOCTH;

B) 18-13"*>10% u 18 >10" + 13" ; apnsioTca PABHOCUILHLIMH,
TaK KAK OePeHOC He HAPYIIAeT PABHOCUJIBLHOCTH;

r) 10*! lg(x2 - 4) <0 ulg (x2 - 4) < 0 ; ABNAIOTCA PABHOCHIBHBIMH,
rak kax 10**"' > 0, mosroMy pasfe/iuB Ha Hero, Mbl He HapymiaeM
PaBHOCH/IBHOCTH.

1748. a) lg(x2+9)>lg(2x2+4)c> x*+9>2x"+4 (Tak Kak x> +9>0
u2x°+4>0);

6) 1,4 <1,4"° = Tx-9<x*-6;

B) Y4x-92YTx+9 = 4xr-92>27x+9;

r) log,, (162" + 8) < logy, (x* +1), 16x* +8> x* +1.

3x-11>2x+13; x> 24 .

1749. a) 45 HeT perueHuUi;
17x+9<9x +99; x<7;
6x+2<4x+24; [x<11;

6 8; 11].

){Zx—12x+7; {xZS; xe ]
2 2
x+1) —(x-1) 212;
1750. a) ( ) ( ) .
(x+4)(x-4)-(x+2) <9
x> 3;
29 x€(3;+);
x>-==;
4
6 (:c—z)(x2 +2x+4)—x3 <8x; [-8<8x;
3x-16 < x; 2x < 16;
x> -1
{ xe(~1; 8].
x<8;
7T+3x<5x+3; x>2;
1751. a {Tx-15<4x-3; x<4; xe(%4);
11x —-32>13x-42; |x<5;
29+ 25x >2(18x+9); [x<11;

6) {2x > 5; x>2,5 xe(25;11).

3(5x+3)<4(4x +3); |x>-3;
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3x+5 10-3x 2x+7 168
+ > -—

1752. a) { © 5 8 2
7j_ll(x+1)>3x—1_13—x_
3 6 3 2’
45x + 75+ 210 — 63x — T0x — 245 > -840; |88x <880; |x < 10;
14x-11x-11>6x-2-39 + 3x; x < 5; x < 5;
x e~ 5); :
2x—11+19—2x<2_
6 4 2 % [2x-4x-8x<-38+1L [10x > 2T;
2x+156 1 x [10x+75>9x-9+15x; |14x < 84;
>—(x-1)+=;
9 5 3
16(2,7;6).
. ) !
1753. a) 2 < x; x(x —1)<O,
3x* -x>5-15% [3x*+14x-5>0;
x < -1
O<x<1; 1
L a3,
1
x>=;
3
5 2 x<T;
x+
<l <0 2
6 17 P X<-T3 ie %;_E)U(}_ﬂ).
3x+4 Tx+2 7 2
>-1; > 0; 1
4x -2 4x -2 x>§;
x 24 <0 x2+2x-24<0; [-6<x<4;
1754. a) 1x+2 (x+2f  {xz-2 x> -3
-3x < 9; x>-3; x # -2

xe(-3;-2)u(-2:4);

x'-1,5x -7 0. |2X°—3x-14>0;

2 > U5
6) (x-4) -5<x <5
x? < 253 x#4
x>3,5;
X < -2

-5<x<b; xe(-5;—2)u(%;4)u(4;5).

x 24
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1755. a)

6)
B)

r)

1756. a)

6)

B)

r)

1757. a)

{(x+3)(x2 ~3x+9)<54; {xa +27 < 54;

log, (x-1)<log,(2x+3); 0<x-1<2x+3;
{x2—4;

Omeem: x € (1; + ).
x>1.

6) log,;(2x+1)<log,,(x-8); 2x+1>x-3>0;

x>—4; .
{x>3; xe(3+o).

_— x> 2
x*-4>0;
x <=2 xe(-o+o);
x-6<0;
- x < 6;
- > 0
(x-3f 227, |¥2® ( 1 ) 1
XxXe|—=3;4ef; x>-=3
[4x-1<12x; |¥> 35 8 8
(x*-4>0; [-1<x<0;
x >0 * xe[-150]uU(3;+);
[x-6<0; |x>3

i)

3

=400

2

x2-9>0; x> 9;
[x < 8;
x<-3 xe(-o03)U(3+).
|x>3;
,2x_3->0; x<;3; -
x+3 x> xe(—oo;—-3)u(——;
5x+1 5 2
< 0; 1 1
L4x - 2 “Lox<l,
2
2 3x+15 -5 <x<-8;
x+3 o |x(x+3)7 7 x>0
3 x+4 x < —4;
< —3 < 03
Lx-2 x  [x(x-2) O<x<2
. x < -3;
(x+3)(x-1)>0; [x>1;
2-x2<o; x> 42 7o = VR) Ut 4 );
xs—\/§;
(%% < 25;
’ -5<x<b;
=1 o [~3<x<1; c(-59)
Lx+3

)

x € (—o0; = 3) U (05 + ) 5
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1758. a) log, (2x* - 5x) 2 log, (2x~3); 0 <22*-5x<2x-3;

3 x

x>2,5; x>25
l:x<0; x<0 x€(2,5; 3];
2 -Tx+3<0; %SxSB;

6) lg(ﬁx2 —15x) <lg(2x-6); 0<5x" -15x<2x - 6;

x>3 x>3
x<0; x<0; pemenuit HeT.

5x* -17x+6<0; (0,4<x<3;

1759. a) 2*“2%\/128;0;[3: x>-4; \/x+42—1+%; 4x+16>25;

)
xe|=;+o0|;
k
~/§
6)05 2 <1; sinxz——\/zi;xe[—§+2nn;%+2nn].

1760. a) log,,(xz—10x+40)slog9(4x—8); 0<x*-10x+40<4x-8;
x*-14x+48<0; x €[6; 8];
6) logo’.,(9x—4xz)2logo‘, (#° +4x%); 0 <9x - 4x® < x* + 4x%;
2 - >0
x(x + 8x 9)_0, [ 9)
9 xe|{l;—|;
O<x<—; 4
4

x+1 x-2 x+1

B) log -2 > lo >0;
fz 4 ®Ey 2 2x—d x+2
J2”t2;2 i2<0;
X+ x
~.2 <% > 1 xe(-1;0);
x>-1 x < -2
x < -2

r) log, (5x —4) <log, x*; x*—5x+4<0; xe(l;4).
3 3

x<1;

x2T;

6) (x2—2x)95(2x—x2—2)89; 2x% - 4x+2<0; Z(x—l)ZSO; x=1;

1761. a) (x* —(ix)5 2(22-7); 22 -8x+720; [ x € (=03 1 U[T; + e);
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1762. a

1763.

1764.

1765.

1766.

1767.

1768.

B) (x*-10)" <(5-2x)"; ¥ +2x-15<0; xe(-53);
r) (6x* —4x-2) >(x? +3x+10) ; 5x* ~Tx-125>0;
x < -1
L>24 € (=0 1) U (2,45 + ).

) (2 +1) 2 (2’+17) 2 +122°+17; 2°216; xe (4 +);
6) (20,17 +3)" <(0,17 +108)"; 0,1 <100; xe[-2 +);
8) (3-3log,, x)13<(log0.zx+7)w; 3-3log,,x<log,, x+7;

log,,x>-1; x€(0;5); 0<x<5;
r) (3log, x - 24)° > (2log, x - 22)°; 3log, x - 24 > 2log, x - 22;
log, x> 2; x e(49; + ).
a) 2% _81>0; 2 -2%>0; x*238x; x(x-3)20;
x € (0 0]U[3; +0);
6) 27 -8 < 0; 3% <37 3x2+ 27 >16;
x €~ —2) U (2 + ).

1
a) (J_) _3:5:,32"‘ <32‘" 1tgx<§—tgx tgx<1;
n
xe|-=+mn;—+7mn|;
(5w om]
2co8x 1
6) V2 >ﬁ;cosx>—1—cosx;
2.2
1 2n 2n )
cosSxX>——; x€ ———+27m,—+21m
2 3 3

’

a) 8 -2-3"-320; [3 xel;+);

IV I/\

3;
6) 2.5 -5°-1<0; - 5%

!/\

<1; xe(—s0].
a) 8.2 + 3.2 <10,5; 3‘~2"(6+1)S10,5; 3*.27%<1,5;
(1L,6)" < L,5; x e(—~=1];
6) 2°-5"*+2°1 .57 >2,8; 25 (5+2)22,8; (0,4) <0,4;
xe(;oo;l}.
a) Yx-Yx-2>0; [\/;< -k x>64; xe(64;+);
x> 2
6) %—6‘9/;+8<0;2<1°x<4;2“’<x<4"’;xe(2‘”;22°).
a) 8°+3 1 <4; 3% -4.3+3<0;
18<3; xe[0;1];
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6)

1769. a)
6)

1770. a)

6)

1771. a)
6)

1808. a)

6)

5 <« -5;

257 -50>5"; 5 5.5 50> (
5% >10;

x € (—o0; —log;10).
logix—Tlog,x+12<0; 3<log,x<4; xe(8;16);
3log?x-10log, x+820;

3

~ 1
log, x28; X< —;

1 27

: 1 xe(f)'—l—]u[L + J
log, x % ¥2 277|437
Lo x>0

- <9,

log,(x-1)< -2 [*=755 [ 5] [3 ]
xell; —|U|=;+eo].

| log, (x-1)z -1; 3, 4] |2

glug.,v,x _4.31010.,.: +0’ 1]050‘,3 <0; 32]0&,.,: _4~3loxmx +3< 0;
1< 8% <3, 0<log,, x<1; 0,1<x<1; x€(0,1;1).

Zsinzx—3sinx+150; —;-SSinxsl; xe[g+2nn;§6ﬁ+2nn};

cos’x—5cosx+4<0; 1<cosx<4; cosx=1; x=2nn.

§ 58. CHCTEMbBI YPABHEHHI

x+y=3;

¥ +2)° ~xy+2x-3y=3;

x=3-y;

9+y’ —6y+2y2 -3y+y*+6-2y-3y-3=0;
4y° -14y+12=0; 2y° -Ty+6=0; y‘=§

, = 2. Omeem: (2; 1), (3,3)

2 2

=2+ x;
{ya . 2 -x*-8-6x"-12¢x+8=0; x*+2x=0 ;
x' -y =-8;

x,=0; x,=-2; y =2; y,=0.O0meem: (0; 2); (-2; 0).

3
P o =g y, =1,
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x+y=25 x=5-y;
B) ) 3. a2 o 3 2 3 _ar.
x'+y" =35 |125-y° +15y° - Ty + y° = 35;
154 -5y +90=0; y* -5y+6=0; y=2, x=3; y=3, x=2.
Omaem: (2; 3); (3; 2).
x+2y=1 x=1-2y;
2x* +3xy-8y* =6; |2+8y°-8y+3y-6y°-8y*-6=0;
V+5y+4=0; y=-4, x=9; y=-1; x=3.
Omeem: (9; —4); (3; —-1).

n
T+y=s cos(x—y)—cos(x+y)=—£;
1809. a) X 2
. . n
sinx-siny = ———; T,
Yy 2J§ x 1 I'H
3n, mn
cos| Z-2y|=0; . 8 2’ Omeem: —E—ﬂ-g—n+M
e e 8 2°8 2)
T8 2
3x=y+1; y=3x-1
77 -6-7"-1=0 —
) {7y72x+2 = 7y4x+l + 6; {7.”1 = 7,, + 6;

KBaJ[paTHOE yPaBHEHWE OTHOCHTEJBHO 7 ;
1) 7"=1; x=0; y=-1;
6) 7" = —% — pemeHHH HeT.

Omeem: (0; -1).

x =2y;

B) 1
log, (2y + x)+log, (x -y +1) = log, | — |;

3 3 y+1

4y(y+1)= y+1

log, 4y +log, (y +1)=log, (y+1); {y+1>0; y=7
3 3 3 4y > 0;

x=l.0m6em: l,l .
2 2 4

r) {\/r-fhc——yz=y+5; {x=y+1;

T ly=x-1 JT-6y-6-y* =y+5
YV +10y+25=—y* —6y+1; yl-5; 2y° +16y+24=0;
Yy +8y+12=0;1) y=-2; x=-1; 2) y=-6 — He HOAXOANT.
Omeem: (—1; -2).
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1810. a) {3“ =5
x—-y=-3;

y=2.0mesem: (-1; 2).

6) {2‘/;'3‘/5_’:1; 2Jx - 3\/———(3\/' 2y) = 1-— 4;

(x+2y)+2(x-y)=1+(-3)-2; 5x=-5; x=-1,

3Vx -2y =4
—g— x=-5; \/;=—5; s/;=2; x=4; y=1. O0msem: (4; 1).
x+y’ =2

B) 2 -2x+1=0; x=1; y=41. Omeem: (1; +1).
2yt +x* = 3;

Y + {[g; =3
& {32/;—5{/; =1
log, x ~log, y = -5;
2log, x + 3log, y = 0;

83/;:16; x=8; y=1. Omeem: (8; 1).

1811. a) { 5log, x =-15;

x=l, y=9.0meem: (1;9).
8 8

cos x + cos 2y = —l'
6) =39

3cos2y —cosx =2,5;

cos2y = ;y=i%+nn,

1
2

cosx = —1lx = n + 2rk . Omeem: n+21ck;i'g+n:n).

5
) 12 x ey =6 pxvy=2 [y=4-2x |*73F°
B
3 2x+y -29W =2 |27% =8; 2 =g _2
y=—.
3
Omeem: (ﬁ, E) .
33
2 2x+1tg3 2;
sin2x + tg3y = sm(2x)=l;
6sin2x -2tg3y =1; 2
nn n Tk r T TN T WK
x=(-1 —, Yy=—+—. Omeem: |(-1) —+—; —+—|.
()122“’123 (()122123)
35 " 33 -2 S
1812. 8) Y oxmoy 0bosEauUNBA = ,b=—,noj[yq_mu
15 + 2 =1 3x-y x-3y
3x-y x-3y
a+9——2'
2b %b=—7;{b=f; {3x;‘y:5;1_ x=2,y=1.
3a+z=1 =% x-oy=-4

Omeem: (2; 1).
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1 3 b 3a+2b=-1;
9 x+y_ ’x—y— ba+3b=-2;
b= y=-1
x=1, y=-2. Omeem: (1; —2).
a= y=3;

loggxy=1; xy=6;
logsxy+1—2log6xy, € XY y

\
JE
1=
i

x= 6——y,
Yy -4y+4=0; y=2, x=3.Omsem: (3; 2).
6y—~y =6;
Vxy =10 - 3Yxy; ypasrenue \xy =10 - 34xy — xsagpaTHOE
2x -5y = 6;
OTHOCHTEJILEO Xy = #xy =2 (Yxy = -5 — He UMeeT pemeHMit);

Yxy =2 5

5 OlI3: xy>0; 3y+—y*=16; 5)°+6y-32=0;
x=3+ Ey; 2

y1=—15§-, x,=-5; y,=2, x,=8.0meem: ( -5; ——) (8; 2).

3log, x+ 2! = 5;

1814. a) 2 5log,x=5; x=2, y=2.Omeem: (2; 2).
2¥ +log, x = 5;
33x+y =log, 16x>;

y € 3log, x* + 2log,16x> =18 ; log, x* = 2;
log, x* + 23x + y = 6;
x=2,y =6; x,=-2, ¥, =10, Omeem: (2; 6), (-2; 10).

tg?x+siny = 2;
{gx siny 23iny=—2;tg2x=3;y=—g+2’m’

2siny + tgZx = 0;

x=i£+nk. Omsem: iE+nk;—E+2ﬂ:n].
3 3 2 -

3V -T|2y—x 3b-Ta=2
|2 x| |2y - x|=a; 84" =b; ¢
|2y—x|—3‘“:— a-b=-%
=1; -y=2 =2 H
~da=-4; " ooy oy =8, % =5;
b=3; [2y-x=11;, |y-2=11

¥, =1, x, =3. Omeem: (5; 3), (3; 1).
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_ 2.
1815. a) {y =F g penIenus;

y = cosx;

2, 2
+y =4
6) Yy 3 pelneHns;
2
y=2-x

y

i
&

B) y =sinx 7 pereHui;
y=0,1x;

=Y

Ay

AW

By

-9 -6 -3 3 6 9

-1




382 2002-2014 .

y+2=vx+4;
r) 1 pemenne.
y+x*=0;
\ Y
2
1
-1
-2 o N1 2 x
-1
-2
y+x=3;
1816. a) Omeem: (1; 2); (2; 1).
xy=2.
Ay
™
2
1
-4 -3 -2 -1 N
of 1 2 N x
-1
-2
-3
-4

6 {y = gem: (25 -4y (4 0.
y+8=2x.

,Y

-4 -2 0 2 4 x

-4
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2x+3y=1;

-2(2x+3y)+4x+6y=-1-2+5;
4x + 6y = 5; (x y) v

1819. a) {

0 = 3 = HeT pemeHHH.
5 {cos(x +y)+sinxy=1;
2sinxy + cos(x + y) = -1
—(cos(x +y)+ sinxy) +2sinxy + cos(x +y)=-1-1;
sinxy = -2 = HeT pemeHHH.
B) y_l=(%] ; sinx—1=(l)x,
sinx = y; 3

x
HO (5) >0, a sinx-1<0 = Her perneHuii.

r)

[P +y* =4 [y=2-4
y=x-4; 2x* —-8x+12=0;

x* —4x+6 =0 = pemenuii HeT.

y+2x=3; jy=3-2x; 7 1
1820. a) . ) x=1,y=1; x=—, y=—.
X4yt =2 |5x*-12x+7=0; 5 5
Omeem: (1; 1); (Z, l) .
5 5
xt -yt =15 [x*=16; {x=i2;
f+yt=17 lyt=1  |y=z2L.

Omeem: (2; 1), (2; -1); (-2; 1); (=2; -1).
{2sin(x+ y)~3cos(x-y) =5 {sin(x +y)=1

Tcos(x —y)+5sin(x+y)=~2 |[cos(x-y)=-1

3n
x+y=g+2nk; x~7+7\:(n+k),

X-y=mn+2nn; y=—£+n(k—n)‘

Omeem: [i—n +(n+k); - g +m(k— n)) .
y_(1Y.
r) {9 \3)’ log,x=3"", rak xak y = log, x Bo3apacraer,
y =log, x; -

a y=3"" yOuiBaer, To OHM MMEIOT TOJABLKO 1 TOYKY mepeceyeHus
(2; 1). Omsem: (2; 1).
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Ve¥l- y=2

|log, (4-x)=y;
y =log,(4-x) ybuiBaer, a y = Jx +1-2 Bospacraer = omm
HMEIOT TOJBLKO OLHY TOYKY Iepeceuerus (3; 0). Omsem: (3; 0).

1821. a) log, (4-x)=-2+Jx+1; 0I3: xe[-1;4);

y-x _ x _l_
2x vy 27 Z
6) Ty ”2x=a10; / i =b10;
_ x x
16— -7 /¥ =% -y, y
x+y 2x
y=3x;
y-x
1 a=1 =1L |3 1
—b==; ’ —x==—y; = 3x;
a-b P 92=9; b—l- 2; . 4x 4.1/ {y ox
16b-Ta=1; =30 =2 |x=0; x=0.
x+y 4
y#-x;
Omeem: (c; 3c), ¢ # 0 — moboe uucio.
1
2= [2v=g [x+y=1 |7
) try 2 Omeaem: (l,l)
2%V 4 3%V =3, V=1 |x-y=0; 1 2°2
y=5-
2
x+y=1
) L2 x+y=1 x+y=1 |x=2
27 = l) B lerat o= |x-y=3 |y=-1.
4 2
Omseem: (2; —-1).

§ 59. YPABHEHHS H HEPABEHCTBA C IAPAMETPAMH

1855. mx~x+1=m*; x(m-1)=m’-1; m=1= x — mo6oe auco;
m#l=x=m+1;

a) m#1; 6) Takux m Her; B) m=1.

1856. b'x-x+2=b"+b; x(b*-1)=b"+b-2; x(b* -1)=(b-1)(b+2);
b=1, x — moboe unucno; b =-1= HeT pemeHHIi;
b¢i1:>x=m;

b+1
a) b#+1 6) b=-1;8) b=1.

1857. a) a’x~4x+2=a; x(a®-4)=a-b; a=2=x — moSoe Tmeco;

a=-2=> HeT pemresuil; a # 2 = x =

a+2’
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1858.

1859.

1860.

1861.

x
6) “+x-1=a; x[l+l]=a+1; a =0 — ypaBHeHHe He UMeeT
a a

cMbicaIa; a = -1 = x — m060e unciao; a#0, az-1=>x=a.
a) mx-x+12m®; x(m-1)2m’-1; m=1= x — moboe ucno;
m>l=>x2m+1; m<l=x<m+1.

6) b’x-x+1>b; x(b*~1)>b-1; b=1= mer pemenui:

b=-1=x — moboe umeno; b e (—o; —1)U(L; +); x>#;
be(-1;1), et
b+1
a) b'x-bx2b’+b-2; x(b-1)b2(b-1)(b+2); b=1; 0x20,
xeR,b=0; 0x>-2, xeR; b<0,b>1:

b+2; O<b<l: xsb+2-

x2

’

x a+1l
6) —+x£a+1;x[ ]£a+1;a=0——HepaBeHc-
a
TBO He HMeeT CMEICia; a = —1, x — mwboe uucio;
ae(—-1)U(0i+=)=>x<a; ae(-1;0), x2a.

ax’+4x-a+5=0; a:O:x=—%; a¢0:§=4—(5—a)a=

2
=a’-5a+4 mpu a=1, a=4, x=-=; npn a<(1;4) Ber peme-
a

. -2+ VJa’-5a+4
HHA; mpn a<1, a>4 x= ———————— — [IBa pelmeHud;
a

a) a<l,a>4,a=0;

6) a=1; a=4;a=0;

B) ac(l;4).

a) y=6x+a; y=x"; y =2x; y=2x,-x+x, —x,-2x, — ypasHe-
HHe KACATEJIBHOH K rpadury y=x"; x,=3; y=6x-9=a=-9.
Omeem: a = -9

6) y=4x; y=x"+a. YpapHenne 4x = x° + @ IOJIKHO UMETDb
TOJILKO OZHO DellleHne (xs—4x+4)—4+a=(x—2)2—4+a=0.
Omeem: a=4.

.a) y=x"-4a+2; y=-2x+b; abcuuccH TOUEK IepecedeHns

rpadMKOB ABNAIOTCA KOPHAMYM ypapHeHus; x> —-2x+2-b=0;
§=1-2+b=b—1.0maem: b21.
6) y=x*+6x+7; y=2x+b; ananoruuno m. a: x> +4x+7-b=0;

€=4—7+b=b—3.0msem: b23.
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1866.

1867.

. a)

— 9.2 _ .
y=2x-5x+1; 2% -8x+1-a=0;

———,

y=3x+a;

=16-2+2a=14+2a20. Omgem: a>-7.

Nl

=3x-4x-2;
=-10x + a;

6) 3x’+6x-2-a=0;

A,
@ @

=9+6+3a=3a+1520. 0Omeem: a>-5.

3

NI

.a) ax* +4x-3+a>0; a=0:>x>z;

D
az0; —=—(a2—3a—4);
4
a) HepaBeHCTBO BBHINOJHAETCA NMPH JIOOBIX X, €CJIH:
a<0; Ja>0;
a>4;
D>0; |D>0;
6) HepaBEHCTBO HE MMeeT pemeHMi, ecau:

a<0; }la>0;
a<-1.
D>0; [@a®-3a-4>0;

. a) y=2x"-3ax+2; ock CHMMeTpVH JaRHOH MapaboIbl — IpAMas

x=-3—a; §£<—3; a<-4.
4 4

6) y = 5x° - 2ax + 2 ; 0Cb CHMMeTpHH NapaboIsr —

x:£:£>4; a>20.
5 5

a) m(x—a)zo; {x-220; {xzz;

x-a20; |x>a.

Omeem: x22,ecnn a<2; x>a,ecau a2,

6) (6-x)-Vx—a>0; {x a>0; {x>a,
6-x>0; |x<6.
OTtser: a<x <6, eciu a <6 ; Her pemmenudt, ecan a > 6 .
a) x*— 2bx + b2 - 4b+ 3=0;
/Ba KOPHSI, HAUMeHbllee neJoe b
D > 0; 4b* — 4(b%> - 4b + 3) > 0;
4b - 4b2 + 3b — 12 > 0;
123,
16 4’
HauMeHbInee meyoe b = 1;
6) x2+2(b-2)x +b>—12b+ 12 = 0;
ABa KOpHs. HaMMeHbIIee Hesoe b;
D>0= 4~ 2)° - 46> - 190 + 12) > 0;
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1868.

1869.

1870.

4b2 — 16b + 16 — 4b* + 40b — 48 > 0;
246 - 34 >0 = b>g=é;
24 3

HauMeHbIIee mesoe b = 2.
a) x2-8ax +27=0; x, : x,=3:1 = x, = 3x,;
3
x, + X, = 8a; x, = 2a; 2a = 3; a:iE;
x, - x,=27= 3xl =27 x]=9; x,=13;

6) x* — 10ax - 24 = 0; xl:xZ:g:3x2:2x,;
3 2

X, X, = %xi =24; x=36; x, = 14; x, = 16;
X, +x,=10a; x, £ 6 =10a; ¥4 + 2 = 10a = a = +1.
a) y = (3a + 1)x* + 2x — 5; BepIMHLI B 4-011 YeTBEPTH;
= -2z >0=> -
2(3a +1)
napa6osa, BETBAMHU BHU3;
4+4-33a+1)<0;53a+1)<-1;

——>0; 3a+1<0; a<—%;

3a+1<—l; 3a<#§; a<-g;
5 5 5
6) y = 3x2 + (4a — 1)x + 3; BepwiuEsl B 1-0/ yeTBepTH;
4a -1 1 .
x=- >0; 4a -1<0; a<—;
6 4

D<0;(4a-1-4-9<0;(4a-1)?<36; -6 <4a-1<6;
-5 <4a < T; —§<a<z:>—§<x<l.
4 4 3 4

a) (log; a)x* — (2 log; a — 1)x + log; a - 2 =0;
OAMH KOPEHb.

1) Eciin ypaBHEHUEe
log;a=9=>a=8"=1;

2) D =0; (2 log; 4 — 1)* — 4 log, 4(log; a — 1) = 0;
4logia-4log,a+1-4logia+8log,4=0;
4log34+1=0::>10g3a=%;

1
g
a=314=—;
43
6) (log, a)x® + (2 log; a - 1)x + log, a + 2 = 0;

HeT KOpHeH.
1) IIpu a < 0 ypaBHeHus HeT;

2)D < 0; 4logia+4log,a+2-4logia-3log,a<0;

—410g4a<—1=>log4a+%=>a>§/z=\/§.
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1871. a) 5* = 3 - 5* + a — 1 = 0; eAMHACTBEHHLIl KOpeHb;

5 =t =1t*- 38t +a - 1=0; exMHCTBEHHBII MOJOKUTEILHBIH
KOpEHbB;

e
\J |

1)a-1<0=>a<1l;

2)D =0; x=§20; a-4a-5)=0;a-(a+4)=0; a‘E'
6) 0,01 — 2(a + 1) - 0,1* + 4 = 0; HeT KopHeii;
0,1* = t; t2.— 2(a + 1)t + 4; HeT MOJOKHUTEJbHBIX KODHEI;
1) * 2) \ l ’
2(a+ 1)
2

v

2)D<0;40*°+8a~-12<0=a*+2a-4<0.
1872. a) 9*+(a+1)-3*+4a=0; 3" =t;

X0TA Obl OAUH KODEHbD;
+(a+4)t + 4a =0;
1) 2)

al /
N ~

1)4a < 0;a < 0;

4a>0 2<0
2) a+4 ; }@:
- 3 >0| a<-4

6) 25" —(a—2)-5"-2a=0; 5"=¢;

t2 + (a — 2)t — 2a = 0; X0TA 6Bl OLUH KOPEHD;
1) 2)

Iy /
U

I~

1) -2a < 0; a > 0;
2)-20>0; x,, = 2250 a<0}



