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I'aasa 1. YncaoBbie PyHKUHH

§ 1. Onpedenernue uucnoeoi pynkyuu
u cnocobul ee 3adanun

3 -7
1.1. =3-= 6) v=
N y=I-gx ) Y=5
5 1 9
B) y=—Xx—— ry y=
R ) V=374
12.2) f()=P-5-12+7=3 B) f(-2)=(-2)’-5-(-2)? +7=-21
‘ 3y 3)? 7
6) f(3)=3-5-32+7=-11 r) f(1,5)=(—) —5-(—) +7=——
2 2 8
2 2 _ b
13.2) f(x—2)=2(x 2) +3(x—2)-4 __‘2,\' 8x+8+3x-6 4=
3(x-2)+3 3x-6+3
=2x2—5x—2
3x-3
3x%-3x° -4
6) f(-x")="—F——
) 1) -3x° +3
. _2__+E_4
N 2 x —4x% +2+3x
x 243 3Ix°+3x
X
2 2 2 _
r) f(212+3x+5)=2(2x +3x+5)" +3(2x° +3x+95) 4=
3x+3
_ 8x* +245° + 645" +69x + 61
6x2+9x+18
14.2) 5x+3#0=>x+-0,6 B) 2x—-4z#0=>x#2
6) x1-1620=>x =4 r) 25-x? #0=> x £45
1.5.2) x*-3x+220; + - 4
2 VO PIIIIIIII4 L L L
x°=3x+2=0. ol

12 *
Mo Teopeme Bueta: x =1, x, =2.

Toraa x? ~3x+220 & xe(-w; 1)U[2; + o)

6) x* —4>0|d>2 xe(—0i—2)U(2+x)
B) x* +4x-1220:

x*+4x-12=0.
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lo Teopeme Buera:

X =-6,x=2. Lelss, _ il
Torna -6 2 x
xz+4x-—1220<:>xe(—oo;—6]U[2;+oo)
r) 49—x2>0<:|x|<7<:>xe(-7;7)
2x-420 x22 .
1'6'a):10—2,5x>0 {x<4©xe(2,4)
10x-3x2-320
6) {x*-4>0 < 10x-3x2-3=0
25-4x% 20 LLLLTr22s . LLLLy
! 30X
D=100—36=64=>x|'2=—10t9:' 3
x=3nx —l o
| 2 3
1
—-—<x<3
3
x>2 2<x<2,5 | Wx
e [x<‘2 a[2’5<x53 252 1 2253
x#12,5
xsd
2x2-5x+220 )
I;){10—2;\'>0 < 1:22‘:>
x<5
: . -
< —- =
od NEIE 1 2 s
2<x<5 2
2x? ~5x+2=0
D=25-16=9=>x,_2=5+:3:> x,=2ux2=%
x%-3620 Ix|>6
N llx-x2-10>0={l<x<10
x*-2401%0 x#17
P 6<x<7
7<x<10 | I @ X
x* —11x+10=0. 76 1 6 710

[To Teopeme Bueta: x) =1 u x, =10,
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1.7.a) y=2x
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D(f)=R; E(f)=R

vk

)

X
B) ¥ 2

D(f)=R, E(/)=R

1
/

1.8.2) y=x?

=
=y

+2;

D(f)=R, E(f)=[2+00)

yi

3

y=x*+2

Hy

6) y=6-3x;

D(f)=R; E(f)=R

\“y
AL

y=6-3x

0 12\

2x
)Yy 3

D(f)=R. E(f/)=R

"y

rs

ol 1 x
y=—%—3
_3\
6) y=3-2x%;

D(f)=R, E(f}=(-00;3]

ya

e
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B) y=%x2—4; r) y=—15x*-2;
D(f)=R, E(f)=[-4+00) D(f)=R, E(f)=(-o00; -2}

\

yi ya

y

o] 1
-2

y=-15¢-2

-4
1.9. a) y=\/J_c; B) y=-~/;;
D(f)=[0;+00), E(f)=(0;+00) D(f)=(0;+00), E(f)=(—00;0]
7 "t
y=v&
l i
0 N x
of 1 ¥ -
6) y=vJx—3; | ) y=—Vx+2;
D(f)=[3+00), E(f)=[0; +00)  D(f)=(0;+00), E(f)=(—00;2]
yh ya |
X
2 - 0 \\E
o1 3 x y=-Jx+2
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1.10.2) y=x* +3x-28= 6) y=—x-2x+24=
=(x+1,5)2 30,25 =—(x+1*+25
D(f)=R; E(f)=(-30,25; + o0} D(f)=R; E(f)=(—oc;25]
| 51 > s
0 b Ny = - 20+ 24
i
ly=x +3x-28 E
E x
A 3025 N )
l . —_— 5 .
1.11.2) y—;+3, 6) y=13
D(f)=(—00; 0)U(0; + 00) D(f)=(—00; —3)U(~3; + )
E(f)=(~00;3)U(3; + 0) E(f)= (=00 0)U(0; +00)
ya
[—
of 1 x
B) y=-_—z—l; r)y= ;
X 1—x
D(f)= (—00; 0)U(0; +00) D(f)=(~00; DU(; + c0)
E(f)=(—o00; — DU (-1 4+00) E(f)=(—00; 0)U(0; + 00)

f 3
¥ y/

_




http://gdznews.ru/load/

L12.2) y=|x; ) 6) y=|x—2;
D(f)=R;E(f)=(0;+00) D(f)=R. E(f)=(0;+00)
\y'
1]
B) y=—|4; ry=3-};
D(f)=R, E(f)=(-o00;0] D(f)=R, E(f)=(—00;3]

ya

1

1.13..a) y=

16x2 — 49
— 2 _ I RPN I
D(f).-{x|16x 49:0} loo, 4]U{4,+oo]

E16x* —49) =[—49; + 00) = E(f) = [—oo; —%]U(O; +00)

6) y=vx’ +4x+3
D(f)={xI ¥ +4x-+320} = (~o0i = 3IU[-I; +00)

x* +4x43=0. o Teopeme Buera: x, =—1,x, =—3.
E(f)=10; +00)
_ 1

9-25x°

A

B) y

E©-25x2)=(~00;9) = (—oc; O)U[-;-; +00]
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r) y=J3x—x2+18

D(f)={x|3x—x2 +1820}.—_[_3;6]
3x—x*+18=0. Tlo Teopeme Buera: x; =6,x, =—3.
E(f)={y|y= 3X—x2+l8;—3§x£6}=[0;4,5]

1.14.3) y= f(~x) 6) y=~f(x)
' ya vk

-4“ /2 6 L

32
B) y=~f(-x) r)y=f(x-1)+2
vk e

16 y=fx-1)+2

—4/2?2 6

/ X
4 5 5
1 y=F= 2

L15:2) y= £ () = x* - 4] +3 6) y=|f ()| =|+* —4x+3

ya

¥ =1Ax)|

\ Py =f-x) \ _2/21y\=-f(x) _
ANV

11
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B) ¥ =|f(|)c|)|=‘x2 —4|x|+3|

ya

012 3 x
1.16.
a)
¥ =3-2x.

[Mocrponm rpadHkn o6enx vacTei
y=)r3 Hwy=3-2x .
Touka nepeceuenua (1; 1) => x=1.

)

Jx=2x-6.

IMocrpoum rpaduku oGeux vacteii:
y= Vx n y=2x—=6.

Touka nepeceueHun (4;2) => x=4.

B)
le-2)=2.
x
Hocrpoum rpacduku o6eux dacteit:
3
y=|x—2| Hy=—,
X

Touka nepecedeHua (3; 1) =>x=3.

12

r) y= —|f(|x|)| = —|x2 - 4|x|+3|

v

" X
y=3-2x
s y=vx
2
o] 1 4 x
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»h
r ly=5x-4
xt=5x-4.

[TocTpoum rpadmxu oGenx qHacTeld: t y=x7?
y=x'2Hy=5x—4. ol i x
Touka nepecevenus (1; 1) =>x=1.

1.17.3) f[%)=5 6) £(v2)=1
o f[it)=s 0 s5])=0

1.18. 6) y
a) [(6,25)=2,5;
£(0,01)=100;

f(—3) He onpegpeneHo
8) D(f)=(0; +00); —
r) E(f)=[L+o0)

>y

1.19.
a) f(—5) — He onmpeaencHo;

J=)=2;/(0)=5; .
: :
f(4)—5-

B) D(f)=[-4+00);
) E(f)=(0;5]

§ 2. Ceoiicmea ¢pynkyuu

2.1.a) y=8x+3;

X <X = 8x+3<8x +3=y, <y, = dyHkuus so3pacraer.
6) y=5-2x;

X <Xy =2>5-2x<5-2x, = y; >y, = byHKuHa yObIBaceT.

X
)y 3

. X < Xy ¢%+l<—)-;l+l=>y| < y; = (QyHKnus BO3pacTaer.

13
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I 2x
l") =———
Y=375
1 2x 1 2x
X < X%y =>§——§—>§—-5—=> ¥ >y, = GyHkums yObiBaer.

2.2.8) y=2x"-3;
X <Xy =X <X =2x —3<2x3 ~3=> y, <y, = QyHKuMA BOIPACTAET.
3
6) y=7-";
y 7
x x
x,<xz=>x|3<xg=>7—7'>7-—72=>yl>y2=> dynxums yGuinaer.
2 3
B) y=——x";
Y=3

33,2 3.2 3 6
X < X=X <X =-3——x1 >—3——x2 =y, > y, = (yHKuus yObiBact.

r)y=4+x3;
x,<x2=>x,3<x§=>4+x?<4+x§=>yl<y2=>¢yukunx BO3PACTacT.
23.8) y=x>+2x+1,x>—1;

y=x'+2x+1=(x+1);

1< <n=220<n+i<x, +1=>

(x,-l—l)2 <(x2+l)2=> ¥ < ¥3 = (GYHKIXHA BO3PACTacT.

1
6)y_x+2

x|<x2 <—2:X|+2<X2 +2<0=
1 i

>

xl+2_ x2+2

B) y=—x2+6x—12,x23;

y=—x*+6x—12=~(x—3)*-3

I<xy <x, =>0§x,—3<x2—3=>(x,—3)2<(x2—3)2=>

—(x,—3)2 -3>—(x, - 3)2 —3=> y, > y, => $yHKuus y6ripaer.

, X< =2,

= ¥ > y; = QyHKuua yObIBaeT.

r)y= yX>—5;
x

+35
‘5<X|<X2=}0<X|+5<x2+5¢
1 ] ~2 -
> = <
x+5 x+5 x+5 x+5
24.2) y=x"+2x;
X <X =>x,3 <x =>xl3 +2x <xg +2x, = y; < y, => (yHKUHS BO3PACTAET.

=y, < y, = (yHKIUs BO3pAcTaET.

14
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6) y=5-x"—6x";

<K DIR<H A<D 5—x —6x)>5-x—6x) N>y, =
$yHkuus yOuIBacT.

B) y=4-x

N<HIN LS 4% >4—x3 =y >y, = dyHKUNA yOLIBAET

r) y=x7+x5—3

<K H<pUuR <= +x5-3<x]+x5-3=y<y,=>
(yHKLHS BO3PACTACT.

2.5.a) y=\/x2+l

—1SH<x>-1ER <30S +1<g +1=>
ém<m = ¥, < y, = QynKuns BO3pacracr.

6) y=5—x° —V2x°
0$x,<x2=>x,5<x§uJZx—f<\/;.x_§=>5—x,5—\/2:,3->5—x§— 2x; =
W > y; = QyHKuus yopisaer.

B) y=2-x;
05x,<x2=>JJ?,<JJ;=>2—JJT|>2—J;;=>y,>y2=> $ynkuns
y6siBaeT.

F)y=‘/x_7+x—l;

0Sx <X X <yx] = ¥ +x—=1<{x) +x, =12y, <y, =
dJyHKuuaBospacracr

26.3) y=x 2 _Bx+l=(x— 4) —15>-15> (bym(uml OrpaHH4€eHa CHHU3Y.

6) y= -4, 4o (yHKUHA OTpaHHYEHA CBEPXY.
X X

. 4
B) y=-—2x2—6x+15=—2[x+—;—] +19,5<19,5 = dynkuus orpaHuieHa

CBEpXY.
r) y= SI_ 2x _ 1—3-—+ 2>2=> yHKUMA OrpaHHYEHA CHU3Y.
—_— x —_—

I—x
27.8) y=v—x? +4x—5 =y—(x—2)2 —1; ~(x—2)* =1<0=> dynxuus
HHUTAC HC OrpaHHuCHa.

2 —
6) y= f_’_‘__?_il_ = % (x—2)> —3>0=> dyHKUMA OTPAHHYCHA CHU3Y.

15
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B) y=\/—2x2+8x+9=\/—2(x—2)2+l7 > 0 = pyHKuus orpaHHycHa
CHU3Y.

17-2(x-2) 5]7:>y=\/l7—2(x~2)2 S\/ﬁ: (yHKIHS OTpaHHYeHa
cBEpXY.

[ s\
Voxl —4x+2 \2x-12  V2]x-]]
CHU3Y.

28.a) y=3-2x,xe(-1;3];

—1€x<3=-6<-2x<2=>-3<3-2X<5= Yuaws = 3 Vuaun = 3.
6) y=—2¢ +2x,x€[-3;2;

> 0=> QyHKIUs OrpaHUYCHA

)

2
1 1_1 i
=22 4 ;== x| += <= DY ==
Y ¥ T T e,
VW=3)=-24, y(2)=4= Y006 = —24
B) y=3—4x,x€(~00;3];
x<3=>-4x2-12=33-4x>2-9=y2>-9=
Yeans = ~9; Vuaus HE CYLUECTBYET.
1) y=x*+4x+5x€(G1];
y=x> +4x4+5=(x+ 2> +1212 yga=1;
y— po3pactacT Ha (0; 1] = yas=X1)=10
29.a) y=\/;, x€(2; +00);
x22=>y=\/:_rzﬁ=>yum=s/§; Yuang HE CYLUECTBYET.
6) y=—Jx, x€[L9];
y— )’6I>lBa.lOll.laﬂ Cb)’Hl(l.lVlﬂ = Vuaus =y( l) = _l;y“nu =.V(9) =-3
B) y=+x, xe[1.44;6,25]:
1L44<x<6,25=12<y=vx 2,5= YVuauw = 1,2} Va6 = 2,5
r) y=—Jx, x€(0;1,69];
0<x<L69=>-13<y=-vx<0=
= Vuaum = _]’3;ynau6 HE CyLIECTBYCT.
2.10.a) y=2x|-1,xe(-3;2];
—3SXS2:0SIX|S3=>—IS)’=2|X|_IS5=> ynau6=5;yuau~|=_l
6) y=3—|24, xe(-5:4];
—5<x<4=-10< 2 <8=0<2x<10=; —7<y=3-[2x<3=>
Yuaue = 3, Yuaum HE CYICCTBYCT.

16
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B) y=1,5—|5x|, x€[-$;2];
~8<x<2=>-40<5x<10=>0<|5x|<40=>-38,5< y=15-{5x<1.5=

Yoas = ‘:S;ynanu = _3835
r) y=6[x]-2,xe(-10;4);

—10<x<4=0<|x<10=> -2 <y = 6|x| — 2 < 58 = Yyuus = 58, Yuauna = 2

211a) y=x*+2x*+1;
y(=x)= (=P +2=x) +1=x2 5 2x" 41= y(x)=> (QYHKUUA YeTHAS.

6) y: d M
X2 +1
y(—x)= _; = 2x = —f(x)=> (QYHKUHA HEHETHAA.
(=x)" +1 x*+1
-3x% +1
B) y= —
Y 1-x*
_a_ 2 a2
Y—x)= 3(=x) le 3x j’l_—.y(x)—_«> ({yHKuUNR YeTHaN.
1—(-x) 1—
r) y=5—3x3;

Y(=x)=5- 3(—x)3 =5+3x" = (yHKUUS HY HETHAS, HH HEYCTHAS.

3 ecmx <0
2.12. y= x’ y“

3«/;, ecam x>0
1) D(f) =R =(~00; +00) 3
2) @ynkuus Bospacraet Ha (0; +00) ;

$yHrkums yosiBaeT Ha (—00;0) . 1101
3) OyHKuHs HE OrpaHHyEHa. A
4) Yuaus M Vyaum HE CYMIECTBYIOT. -3
5) OdyHxuus nenpepbiBHa Ha (—00; 0) 1 Ha (0; + 00) .
B Totike x = 0 pyHKUKA HMEET pa3phiB.

6) E(f)=R=(~00;+00).

Xy

4
2013.y=[4—2x2,ecnu—1$x§1 4

b
x+leeml<x<3 /V
1) D(f)=(-1;3] 24 !

2) Oyunkumsa Bospacraet Ha [-1; 0f u [1; 3];
($yHkuua youiBaer Ha [0: 1]

3) OyHkuus orpaHHueHa U CHU3Y, U CBEPXY. -1
4) Vuaus = 4 (RocTuraer 8 x = 0), Y = 2

(rocturaer B x = ).

5) ®yukuua nenpepoisua Ha [-1; 3]. 6) £(f) = [2; 4].

<
N
=y

17
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2, ecmi—-3<x<0
2.14..y= ‘/;+l,ecnu 1<x<4
(x-5P +2,ecind<x<6
1) D(S)y=[~3;0]U(1; 6]

2) ®ynxuus sospactaet Ha (1: 4] u [$; 6];

¢$ynkuusa yobipaet Ha [4; 5]; -3 -
¢$yHkuMs nocrosyua Ha [-3; 0].

3) DyHKUKMS OrpaHHYEHA W CBEPXY, H CHU3Y.

4} Yuaue = 3 (mocTUTACTCA B X = 4), Vi = 2 (TOCTHIACTCH
5) dyuxuus HenpepsiBHa Ha [—3; 01U (1; 6] .

6) E(/)=[23].

x3_,ecm|x<0

215, y= -—x2+2x+2,ecnu0$x$2
x,ecnu2<x<4

1) D(f)=(-0c;4).

y“
S'ﬂ/
2
X
07 456

Bx=0).

~ Wb

=

2) ®yuxkums Bo3pacraer na (—o; 1] (2; 4].

3) DyHxUMA OrpaHHYeHa CBEPXY H

HEOrpaHMYEHa CHU3Y.

4) Viaus = 4 (ZOCcTHraETCA B x = 4).

5) PyHKUMA HeMpepbIBHA Ha

{—~o0; 0)LJ(0; 4]. B Touke x = 0 dyHKUUA HMEET Pa3phiB.

6) E(f)=(-oc;0)U(2:4].

§ 3. O6pamrnan ynxuusn
y+1_1 + 1

3.]. =3 —|=> =
a) y=3x—1=x T+

B) y=5x+2¢x=y;2=0.2y—0,4

6) y=2+4x=>x=y;2=o,25y—o,5

r) y=3—x=>x=3-y
x+1 2x+2
3.2, =
)y 2[2x 3] [

2x-3 2x— 3]
5 1 3y+1

=y -3= S>x==|34+—
TRELATT 2[ 2y 1] 21
4-3x 7 7 _y-4.

= =——-3=1l+x= x= ;
oy 1+x  1+x y+3 y+3

18
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3—-2x 3y
=——25x+y=3-2x=x=
®) ¥ Sx+1 Ty

Sy+2
r) y=12i_2:= _]+62x=>l+2x=l_y:x=;__+2_5;
33.0) y=x%,x20=x=.fy
X8 v4 y=J; |
4
24 x=Ay
1 " ‘
o y of 12 4 %
6) y=vx=>x=3%y>0
ya
at

Yy

2

B) y=(x—12, x<1=x=1-y
ya x

4

1{5(:‘-1)2 e N\y

0] 12 % y=1-Jy
N y=J-x=2>x=—y%y>0
y J(t)ﬂ ] 5 R
2 -1 Y
|
—4 19 §

19



3.4.a) y=x3=>x=y§
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57 |
|1 pr=x

=y

01

6) y=(x—=20 > x=24)3

vh

2

ya
439 o

/
sy

y=(+3P-1

20

bl J

XA

x=2+y°

x4

<y
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3.5.
a) y=x*+4x—8,x€[-3;0]
y=(x+2>-12

x€[-2,0]=>x=yy+12-2
xe(=3—-il=x=—\y+12-2

=> obpaTHasx (YHKLHMA HE CYLIECTBYET.

6) y=x'+4x—8, xe&(—o0; —2)
Sx=—yy+12-2

B) y=—x>+2x+6,x€(0;3]
y=—x-1H*+7
x€[0)=x=—JT—y+1
xet3]=>x=T-y +1

= obparHas ($y1KUHA HE CYLIECTBYET

r) y=—x24+2x+6, x€(3; +o0)

=>x=,/7—y+l

ya

=Y

b7 |
—_— ]
x=\/7—y+l

of T 3\ %

y=X+2+6

21
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I'nasa 2. TparonoMerpudeckne GpyHKIHH

§ 4. Yucnosan okpyscnocms

B 3anauax 4.1-4.4 tpebyercs naiiTh anuHy ayru. OHa HaxOAUTCH MO
dopmyne: {=a r.riae 0 — paauaHHas Mcpa Lyru, r — paiuyc
okpyskHOCTH. Tak kak pacCMaTpUBacTCA CAMHUYHAA OKPYXHOCTh, TO
r=1,1.e. { = o. llepexox ot rpanycHoli k pannaHHo# Mepe:

o =%"l\' , Fae B — Mepa yraa B rpagycax.

o}
4.1 AM =90°+45°=135°, /,  — 3
4

v 2
BK =90°+30°=120°, [, = 3 :

Y (] O. (=] 7
MP = 45° + 60°= 105°, J, ,

=—"0>

y 3
DC=270°, Ipc :51‘ ;

g 5
KA =150° [, =2x;

u
BP = 150°, =

5
Iop =—%5
BP 6"‘

w

9] V]
- . — o0 I
CB=270°, Jgy = BC 90,,BC=5K.

4.2. AM 45 l —
s tAM ’
4 Y

u]
BD=180°, [31)2'“;

u 2
CK = 120°, ley =373

U 19
MP =285° [ p»=-—7;
MP 12“

u 3
DM = 135°, Ipy =Z.1t; D

e 17
MK =360°-105°=255°, lyx =—=;

12
U 5 u 7
CP =150°, Icp ='€7t ) PC =2|0° IPC =g7[ .
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w2 w Y

43y =———=—; ph

AMT 22435 .
g =~-T =3 LI
MT2 510 "M 250 c >
It _31‘+“—4‘K X
MC =T~ reatr

10 275 Ay

L =~ 2

PT1+s 12 j
13 P

I =lic+lcp = .

VAP ac Hicp ]2"‘

4.5.2) —’25;(0;1). 6) n; (—1;0).
3)1211;(0;—1). r)2mw; (1;0).
46.2)7x;(-1;0) 6)4xn;(1;0). B 10x;(1;0) r3xn;(-1;0)
4.‘7.a) “' l,ﬁ ). z J_J— )_,(.‘_/.—_-l)
2 2
) 1_‘; msz‘“ l+oos—- s_ [2+ s E I——oos—;
8 8 d ]
Jz \/2+~/_J2
2 + 2 2
143 I */-2-_@
4.8. )—, (—'-,'--), 5)—;-, (_T’ > )
J§1 5o, V2 W2
) (—'—7 )7 P)T: (—71_7)'
“ o1 b DN
49'3')—3—" ("'-2'9 2 )’ 6) 3 ] (2: 2 )’
L R gl 1
6> * 2% 6 -2 27
T i) o 13
4.10.a)—-2—,(0, 1); 6) 3 . ( ) %
o w i
B)—zﬂ,(l,O), r)_T’(_ 2 s = 2 )
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5% N2 2 267 13
411, a) 28 (X2, N2y, LR . £
) == (55 50) 6~ (=5 50)
25t 3 1. 16m 1. V3
B) _T’( K 2), r)—-3--,(~-2—. > ).
4.12.

\'\/
’
[ 3 Ay 4

a) ¢, — {. Ha OPAMOH: CHMMETPHYHO OTHOCHTENLHO HYJIA; HA OKPYKHOCTH:
CHMMETPHYHO OTHOCHTETHLHO OCH X.

6) t; t + 2 mk. Ha MPAMOM: CTOAT C NEPUOAOM 2Tk, HAa OKPYXKHOCTH:
COBMAnaloT.

B) {; t + . Ha NIPAMOM: CTOAT HA PACCTOAHHH B T, HA OKPYKHOCTH:
JHAMETPAILHO MPOTHBOMONOKHBI.

r) ¢+ @, t— R HA IPAMOM: CTOAT HA PaCCTOSHHUH B 27, HA OKPYXHOCTH:
COBMAZAIOT

i3 s
4.13.2) M, [Z] J Ik kEZ; 3 "
6) M, (5): 5+2nk, k € Z; 4 4
3n] 3w
M; 25| 2ZE 2wk, ke Z
B) 3[4] 4+1\' € 3

)My (-3). -3+nk k€ Z.

4.14. a) A: 2nk;

6) C: n+ 2nk;

B)AuC:mn

4.16. a) 1: (0, 540; 0,841),

6) - 5: (0,284, 0,950);

B) 4,5: (-0,211; -0,978);

r) (= 3): (- 0,990; - 0,141).
4.17.2)6:1V;6)2:1I; 8) 3: II; r) 4: 1L
4.18.2)5:1V;6)-5:1; 8) 8: 1l: r) - 8: IIL

4.19. a) AM: 1 (2nk; %+ 2k); 6) CM: t e(~ n+2 mk; %+ 2mk)

B) MA: 1 %+ 2k, 2+ 2k) r)MC ¢ & % + 2k, e+ 2mk)
4.20.2) DM: ¢ (- % + 2nk; 37“ +2mk)
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5) MD: :e(——+2nk 3—“ + 2mk);

6) BD: te( +27tk 3—“+27|:k)

r)DB: ¢ e(-5+ 2nk; 5+ 2nk).

§ 5. Yucnosasn okpyscHocmb Ha KOOPOURAMNOU NAOCKOCHL.

c Ne 5.1 no 5.3 cm. puc.

aM(E)= (£ —‘C),

™ l \/5
5)M(?) '2', ) %
HM(2)= (—‘@ l)

)M (%)=(0; 1).
5.2.a) M (2n) = (1; 0);
6)M(%)=(0;—1);

a)M(~3i’i)=(o;l);
NMASn)=(-1;0).

15« _ V2 V2 16w 1. 3
sa.agM(PTy=(¥2._¥2, gmdem,o L35,
IM(ZD)= (= 5% OM(5)=( 25—

3in,_ N2 V2 26 143
)M(——“) (— —) )M(—-__T.‘.) (= = £)
27 2
54.a)M (g ;% ): min nono;xm'.=%, max o-rpuuar,—_l_h_‘_
6) M (—g ;% ): min nonoxcm.=—5£1 , max o'rpuua-r,—_—_%:_‘_
B) M (% ; —% ): min nouoxm.=~1?— , max o*rpuua’r.——-;—‘;
\/5_ 1 . _Ix _ 5%
r M(——z- =3 ): min nonox(m'.—? , max oTpuua'r,—?
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1 . ™ 5
5.5. a) M (= ; — ):min MONOKHT.=—, MaxX OTPHLAT, = —
) (2 ) ) 3 p 3

1 V3 2% 4w
6) M (—— ; — ): min NOJ0XKHUT.= — , Max OTPHLAT. = ——
)M ( 5 ) 3 P 3

5 M (—-;— ;—-—23— ): min NONOKKT.= :431 , max OTpHuaT.=—2T“

NnM (-;— ;—% ): min nonoxcm‘.=5?“ , max oTpuua-r;_..;f

5_6_a)y=_\/z; [.2_;[2 U __Ji;ﬂ ;t=1+2nn;.3_£ + 2nn;
2 2 2 2 4 4

1.1 Ji'l;t=1+2n EE+27m
6 6

B)y_O'(l'O)n(—I' 0) t=nn

ny= [ ] [—— ——] =T, 2nn, 2n + 27n.
3 3

5.7. a)y=——‘/i [5;—-‘51 u [—l;——‘ﬁ-] x= (-1 % + uk;

27 2 27 2

6)y=1,(0;1),x= -721+21tk;

B)y=-— £_£ [ ‘/— \/_] k+l'lt+nk;
2 2 4
ny=- l,(0;~l)x=—§ + 2mk.
58.a)x= J— \/— l] [£,_l] =+ + 2nk;
271272 2 2 6
— 1 \/_ 1 \/3 T ‘
6)x—5 [2 > [—2-,—7]}' :t3 + 2wk,

B)x=1,(1;0)y=2nan;
rNx= .‘/_-2- ﬁﬁ] '} [ﬁ,——@] y=i3 + 2nk.
2 2’ 2 2 2 4

59. a)x=0,(0; Du(0;-1) y=x/2 +7m
1 \/-] [ l,_\/?j 2n

I
S—-=, |-z ———|y=t= +2nk;
0 2[2 2 22 3 7
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“[ V3 1] 5w

(L

=t — + 2nk;
y 3 T

Nx=-1,(-1,0) y=n+2nn
5.10. cM. oTBeT

5.11.a)x>0, te(—% + 27n; —121+ 2ntn);
6) <l te(ﬂ+27t 51‘+21I:)
xX<—, - n., — ny.
2 3 3
B)X>—l-, re(- v I + 2nn),
2 3 3

r)x<0, te(% + 2nn; %1‘+21tn).

\/5 Tn

1Y
§.12. a) x<—, t & —+2nk; — +2nk);
a)x 3 6(4 n 2 nk)

2

In 3w
6) x>— — , t e(—— +2nk; — +2xk);
) ) ( 1 Tamk = k)

B) xS——JZ—S .t e(—561 +2nk; 261 +2nk);, ryxz

B

iy ™
, 1 &(— — + 20k, — + 2nk);
& P P )

5w

5.13.a)y >0, t €(2nk; o+ 2nk); 6)y<-—,¢ e(—6—

Nl— N

+ Ink; % + 2mk);

B)y> %, te( N+ 2mk; §63 +2nk), r)y<O0, tel-n+ 2uk; 2nk).
6

V2 5x NI

5.04.0) )< 32 3T omka<2mk 6)y— Y2 - Eaomk<r< ™ + 2mk,
2 4 2 271 2

N 5 V3

3 T . T 2 .
B)yS'——z-, —3-+27[k<t< —3—' +21[k, l‘)yZT, §'+21[k<1< T +271'k,

§ 6. Cunyc u kocunyc. Tanzenc 4 KomanzeHc.

6.1.2)sin0=0, cos0=1,1g0=0,
w = T

6 H _=], _=0’ tg— = ;

) sin > cos 3 g2 +o0

B) sin 2:5 =—1, cos= -31 =0, tg-3—“=—oo;
2 2 2
rsina=0,cosm=~1, yx=o.

6.2.a)sin (-27) =0, cos(-2mw)=1, tg(—2x%)=0:
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6)sin (-2)=-1, cos (—% )=0, tg[_l]z oo
2

. 3In, In In
B)sin(——)=1, to| 22| = , cOs(=22)=40;
2 g[ 2] oo 2

r) sin (-m) =0, cos (-m) =—1, tg(—w)=0.

. 5w 1 ST N [5.,‘) 1
63.a)sin—=—, cOS—=——, tg|—|=——m:
T e T BT h
. 5w 2 5 ) 5w
6) sin—-=——~,cos—~ =-—=, tg|—~|=1;
) sin 2 5 " ; g[4
B)Sil’]-zz‘--=—l COSZE:_ij_ t[ﬁ ___I__
6 2276 2 el @
. 71‘_ \/5 71{_‘/5 [71\-]
r)sin—=-—, cos —=——, tg|—|=-1.
4 2 4 2 4
7w 2 x_2 VA
6.4. 3) sin () =¥2 cos (=2 1| ™|,
a) sin ( 4) > cos ( :)— > g[ 4]
4w \/5 47 ] 4
6) sin (——=) ==~, cos (——-) =, tg|-—|=—V3;
) sin ( 3) 5 cos ( 3) > g[ 3] J3
5w sto_ W3 57) 1
B) Sin {~ —) = ——, €08 (- —) = ——, tg| - —|=—;
)'(6)2(6)2g[6J§
n._\3 5w 1
- )=, s (- )=, tg| | =43
r) sin ( ) 5 ( 3) > [ ] B3
65.aysin o8 = 1 cos BT_ g”_“]zL;
6 2 6 z |6 3
6) sin (—— F—ﬁ, s(-— F-1t [—8—“]=J§
2 2 3
B) sin _&‘:__1_,0%23_1‘=£ tg[ﬂ]_—___l_;
6 2 6 2 |6 3
s V2 1x . lm)
My N2 Hro_ o Um_
1) sin ( 4) 5 s ( 4) zg[ "
6.6.a)sin(——)+cosl‘-+cos(—_".‘.)=__‘/2§+%+
T

B) sin (~ %)—cos(—n)+sin(—37“)=—l+l+l=l;
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V2 B Ve

A ST S S i
r)sin — sin — sin — sin - —_—.
6 4 3 2 2 2 8

X

2

6.7. a) sin (—2‘-')+cos(—1) +sinZ cos = +cos 0 sin ~=
4 4 2 2

_V2 2

_—-+_+1—1

6)COSST +COS4T +sm§§E smﬁ‘— cos3—“ -1.1 =0.

2 2 2

6.8.a)tg£+ctg57“=l+]=2; 6)ctg§-tg1‘—=£--‘/—§=-]—'

B)tg— —ctg 3=J§ B= J_; rtg — +ctg—=1+1=2
6 3 3
V3 3
6.9.a)tg = -sint - ctg £ = —«/?:=~,
)tg g > 5
6)231n7t+30051t+ctg% 0-3+0=-3;
® ks s/i ©
in—=cos—=—, tg—=v3=0
B) sm3 6= g3 J_
r) tg0=0,cos3—“=0,sin1=-‘—/z=>—4,5
2 3 2
6.10. a) tg 15‘—-ctg % =1, 0)31g23-ctg2,3=3;
‘N T
tg— ctig —=1; 7t—»t-———7
B)g7cg7 r) 08]2 ctg

. . . cost
6.11. a) sin ¢- ctg r=cos £, sinf. ——=cos ¢;
sin?

sint .
) —— =cost, sint. ioit— =cCost;
gt sint

. sin{ .
B)cOS!-tgt=sint, cost—— =sin¢:
cost

cos!? . sint |
) —— =sint, cost. —— =sin¢,

ctgt cost
sint
6.12. a) sin 1. cos ¢ tg £ =sin t. cost. —— =sin’¥,
cos!?
€0S¢
6)sint-cost ctgt—1=sint-cost. —— — | =cos *t—1=-sin’s;
sin¢
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B)sin*f—tg¢-ctg t=sin’¢— | =—cos %1
2 .2
r) 1-c0s”t _ sin®¢ =g 21.

1-sin®t  cos?s

6.13.a)cos2r, t= 3, cost=-1; 6)sin -t-, t=-I sin (——)=-—;
2 2 3 2
B) sin 2¢, t=—1, sin(—£)=—£; r) cos l t=—£, cos(—1)=£.
6 3 2 3 6 p
6.14. a) sin? t — cos*¢, t= 1, sint X~ cosz X = —3- - —I- = l;
3 3 3 4 4 2

3 T
0) sin®t + cos* 1, VI, B TOM 4HHCIIE ANA t=Z;

. L . i iy
B) sin? { ~ cos? ¢, t=z, sm’:t—_ —cos’—z =0,

r)sin? ¢ + cos? £, cM: 1. 6).

6.15.2) f(1)=2sint; frax =2, fin =— 2.
6)f(') =3+4cos r’fmax = 7vfmin =-1
B)S(£) =—3 cOSt; frnax =3, fin = — 3.
l")f(f) =3 -35sin t;fmax = 8:fmin =-2.

6.16.a) cos ¢ = —‘/22 t=% % +2mn;, 6)sint=- %,:=(-1)"+' 2+

V2

s t=i-21 + 2nn; r)sint=—-——,.t=(~])"-‘£+nn.
3 2 4

V3

6.17. a)sin 1=~ t=(=1) % +mk,

1
B) COS =~ —
) 2

6) cost=3 peweHuil HeT |cost| < 1;

\/5 5w

BYcos!{=— —, t=% — + 2an;
2 6

s
r) cost=—? pewenn# et, T.x. |cost]< 1.

6.18.a)sint+|=O.sint=—l,i=—3;—+21m.'
6)cost—1=0,cost=1, t =2mn;

. 1 L :
B) | —2sint=0,sint=—,t=(-1)" — +an;
) > (-1 5

r)2cost+1=0,cost=— %,t=:t 2—;— + 2nn.
sint—1

6.19. a) ,cost#0,t# % + g
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6) Zsint=\/5=>sint=?=>t=(—l)”%+1m,nez
ﬁ) sint=l=>t=32i+21m,nEZ
r) cost—l=>t—i1+21m ne

2 4
6.20. a)sin —471{ >0, 6) cos (~—§;l)<0;
B) sin —9§“—<0; r)sin(—3—8“—)<0.
6.21. cM. oTBeT

6.22.3)sin(-2)<0; 6)cos3 <0; B)sin 5 <(; r)cos(—6)>0.
6.23, a) sin 10 < 0; 6)cos(—12)>0; B)sin(~15)<0; r)cos8<0.

6.24. a) sin 1 cos 2 < 0; 6) sin % cos (—7?“ )<0;
B) ¢cos 2 sin(~3)>0; ) ¢os (— lﬂgl)sin (—%‘—KO.
6.25.a)cos%“ —'tg£‘581<0; 6)tgl—cos2>0;
. In 3x .
B) sin 0 ctg 5 >0; r)sin2 —ctg 5,5> 0.

6.26. a)sin 1-cos 2-tg 3-ctg4>0;
6)sin (—5)cos (—6) tg(—T)ctg(— 8) <O0.

6.27. a) cos 1+cos (1+m)+sin (- %)HOS - % )=

RN
2 2

=cosl—-cosl— 0

6) sin2 + sin (2 +n)+cosz(—%)+sinz %=sin2—sin2+ 1=1.

6.28. a) sin? (1,5 + 2mk) + cos? 1,5 + cos (—%) +sin (—%) =

V21241

=+ =
2

[

6) cosz(lt- +41t)+sin2(£-44n)= cos? = +sin? = =I.
8 8 8 8
6.29.a)tg2,5-ctg2,5+cosz1t—sin2%—coszg =1+1-1=1.
Sn_

6)sin237“ ~2tgl.ctgl +cos2(~—1_711)+sin2 EN 1-2+1=0.
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sf\/_

6.30.2) 10 sin t =75, sin t= 2¥=. t=(-1)" L

3
5)\/5 sint+2=0,sint=—i2—2_,,= (—l)"“ %+1ck

B)8cost—\/§—=0,cost=g.l=i%+27tk;

r)8cost=—m.cosl=—§.z=t—56l+2nk

6.31. a ) sin’ %+co %—sm J2=0,sine= 2% ﬁ t=(—l)k %4—1{/(

6) ( cost=cos*1 +sin’ 1, cosl-—‘g. =:t%+21m.

6.32. a)lsmt]=l, sintg=%1, t=§+7m

6) Vi-sin?t = % |cost|=%, cost=i%, t=:t§+1tk

B)Icost|=l, cost==1, t=nn

r) \/l—coszt=£,1sinl|=£ sinr—-:tﬁ, I I
2 2 2 4 2

6.33. a) JsinlO, 2 — [a; 6) yJcosl,3n — Her;

B) \/sin(—B 4w — [Ma; r) \/oos(—6,91r)—He'r.

6.34. )E %<%<n:>a>b 6)a=sin2>b=cos2;

B)0< <D =>a>b rya=sin 1> b =cos l;

8 3 2 v

6.35. a) ——n+ L :>sm2£—smm—ﬂ:—51n2—n+smrt >0
9 9 9 9 9 9

6) sinl-sinl,1 <0, T.k. 0<1<1,1<§

I5n n I5n . W K
B) ———=21t—-—-=>sm——cos———sm—-—cos-<0
8 8 8 4 8

r) cosl-¢o0s0,9<0, T.x. O<0,9<I<-‘r2£

6.36. a) sin 4—“, sin — L , sin — T , §in I , sin E
3 6 5’ 3
Sw 5w T = ki
6) cos — , c0s — , COs —, COS — , COS —.
6 4 3 4 8
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6.37. a) cos 4, sin 3, cos 5, sin 2; 6) cos 3, cos 4, cos 7. cos 6
B) sin 4, sin 6, sin 3, sin 7; r) cos 3. sin 5, sin 4, cos 2.
6.38.3)cos 1,sinl, 1,tg 1. 6) ctg 2, cos 2, sin 2, 2.
6.39. a) sint >0, t e(2nk; n + 2nk):

6) sin <—‘£23— , L e(— 471‘ + 2xnk 1::- +27k);

B)sin 1 <0, t (- n + 2xk; 2nk);
. 3 T 2n
r)sin¢> T,te(~3—+ 2nk; T + 2nk).

6.40. a) cos 1> 0, :4—% +2ak; 12‘- +27k):

V2 7

0 i
t<—— , td —+2nk; — +2nk);
6) cos > <£4 e k)

B)cos <0, te{% + 2nk; 221—‘ + 2nk);

V2

™ T
ost > — | 1€——+2nk; — +2nk).
r) cost> = “3 ri

V2 i 51
6.41. a) sivt > —— | td——+2nk; — +27k);
a) sin > & 2 )¢ n k)

6) cosI>—§. tet——sg— + 2nk; 5?ﬂ“+21tk):

V2

5w Tn
Sint<——2 | 1d— +2mk, — + 2mk);
B) sin ) e(4 n 2 Tf)

r) cost<—-\—/§, 16(5—1‘4'27!/(; ZI+ 2nk).
2 6 6

§ 7. Tpuzonomempuueckue Pynxyuu
Yucn06020 apzymenma

7.1.a) | —sin’ 1= cos®f; 6) cos’ 1 — 1 =—sin®s;
B) | —cos® ¢ =sin’t; r) sin®t— 1 =—cos’t.
7.2.2) (1 —sin ) (1 +sin ) =1 —sin’¢ = cos’ 1

6) cos® ¢ + 1 —sin’s = cos’t + cos’ £ = 2 cos’ 1;

8) (1 —cos 7) (1 + cos 1) =1 — cos’r = sin*1;
r)sinfr+2cos’t—1=1+cos’t— 1 =cos’t.

2 .2
1 1—cos“¢ 1-sin“/
7.3.a) —I=--——~—=tg2t; 6) =1;
2 2 2
cos“ ¢t cos“t cos“ 1
.2 2 . 2
1 sin“r—1 1—cos“t sin“¢
B)l-—— =" =_ctg’r; 1) = =tg’t.
-2 .2 =2 2
sin“¢ sin“¢ 1-sin“t cos“!

2-10561
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(sint +cost)?> _ 1+ 2sintcost _

I+2sintcost 1+2sinfcost

6 1-2sintcost _1—2sintcost _
(cost —sint)?  1—2sinfcost

7.4. a)

2 .2 ‘2 . .2
cos“t . 1—sin‘¢ . 1-—sin“¢—sins +sin“¢
7.5.a) — —sinf=1, ——— —sinz= - + =1;
1 —sin¢ 1 —sint 1-sint
sin?¢ 1—cos®t sin®¢ +cosf + cos?
+cost=1, —— +¢ost= =1,
1+ cost? 1+ cost 1+ cost

7.6. a) sin*t — cos®r + 2cos?t = 1 - 2cos’t + cos’t — cos*t + 2cosr=1;
2 —sin? ¢t —cos?/ _2-1 _ 1.

3sin®f +3cos?t 3 3°
B) sin' ¢ + cos® £+ 2 sin? r cos® £ = (sin’ ¢ + cos? 1Y = 1;

. 4 4 . 3 2,2 2
sintr—cos*s  (sin?t - cos®1)sin® ¢ + cos® ¢ )
=4 X + ) =sin® ¢+ cos® £ =1.

sin® ¢ —cos?¢ sinz —cos? ¢
7.7 a)smt—i —<t<1r, cosl=—i, tgt=—i, ctgt—-z,
5 2 5 3 4
25 12 3 212
sint=—, 0<(<—, cost= Jl—— = —, =
o Ve "1 BT T g
B)sint=~0,6, ——<r<0 cost=i, tgt=—% cgr=— %
r) sin —=0,28, n<t<_2_
, 49 24 _ 7 _ 24
cos =— Jl-—— =—- —, =—,ctgt=—.
625 25 24 7
3 3 4
7.8.a)cost=0,8, 0<t< —, sint= 3 tgt=z,ctgt=§;
6)(:osl——i —-<1<1! smt—g tgt=—£, ctgt=——§-;
13 2 13 : 5 12
B) cos 1 =0,6, §1<t<27t, sint=—i, lgt=—i, ctg1=—3;
2 5 3 4
24 3n .1 _ 7 _ 24
rycost=— —, n<t<-—, sii=-—, gt=—. clgr= —.
- 25 2 25 24 7
7.9.a)tgt=2, O<r< ﬂ, clgt_:i, sint=l, cosl=i;
4 2 3 5 5
. In 5 5 . 12
G)tgr=24, << — ctgt= —, COSt=— ~=_ SINI=— —;
Ve R T 13

34



http://gdznews.ru/load/

B)tgr=— = i<, ogi=—2, sini=2,  cost=— 2,
g 4’ 2 4 g 35 5’ 5,
l‘)tgf=—i, 3_1‘<f<21l, ctgr= —!—2—, Sil’l!:—i; COSf=E,
12 2 5 13 13
Bo Bcex nmynxTax npuMeRSIOTCa GOopMyBl I+tgzt= 5— M
s ¢
2 1
l+cetgt=—r—.
sin“¢
12 In 5 5 12
7‘10‘ t '=“—: <t<_s t t:_, S. f="‘_': t=__;
egl= LSS, wI= T T
6)ctg = -Z-, 0<r<I, tgt=-2—4, sint=-gi, cost=l;
24 2 7 - 25 25
R)Ctgf=-—i’ 3—“([(21[, tgt:-.}l, cos’:i’ ‘Sint=_2;
12 2 5 13 13
15  cost 8 '

Dotgr=—> F<r<ntge=
g ls’ 2 'y

8 Ql—coszt 15’

, 64 64 2 . 8 . 64 _ 15
COS" = mr— - —— 08", COSt=—~— ,sint= || —— = —
225 225 17 289 17
AL a) f() =1~ (cos’t—sin20)=2sin’t, frox=2, frin=0;

. . sint
6)f()=1t~-sint-cost-tgt=1-sinz cost. o =¢05’t, foge=1. foin=0.
cos
sin’t

C052[

B) f(#)=cos’t-tg” 1+ 5 cos’t — 1 = cos’t- +5 cos’t— | =sin’ #+5 cos’t - 1 =

=4 coS*t. fra =4 foumn=0.
Nf@W=sint+3sinr+3cos’t=sint+3, fux=4 fouin=2.

cost —1 _ cost—cost+1 t
712, a)ctgt — - = - =—7
sint sin¢ sint
_ cos’t—1+sin®t _

0;

1
G) ctg’ 1 — -1
yetg (sinzt ) sin?¢

B) cos’s— (ctg’t + 1) sin® r = cos?t - cos’ ¢ — sin? t = ~sin’ £;

.2 .2 2
sin“¢—1 sin“t +cos“¢ 1
1) —— +igroagr=cig+1= '+2 =—
cos“t—1 sin“¢ sin“t
sint sin¢ sint —sin¢ cost +sin¢ + cost sint
7.13. a) + = + 3 + =
l+cost Ll—cost 1—cos“t
_ 2sint _ 2
sin?¢  sint’

6) ctg’t (cos? t - 1)+ 1 =—cos’ t+ 1 =sin’¢;

2* 35
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cost +_oost _ Cost—sin £ cos £+cos f+sin f cos t _

1+sint 1—sin¢ 1—sin?¢
_ 2cost 2

cost cost’

sin £+ cos ¢

tg 1 +1

g =051 ooy

]+c[g[ sin f+cos ¢

sin ¢
1-sin’t cos’¢ 1
TH.8) ——— +igragr= —— +l=ctglr+ 1= ——;
1—cos“t sin“t sin“¢
cos®t-sin®1 — cos?t
2, 402 3 2, a2 2
cos“f—ctgt sin’t _ cosz(sin“r—1) cost
sinzt—tgzt sin’z-cos’t—sint  sin’t sinzt(coszt—l)
] cos’ ¢
6

—cos ¢t
= ——=cig’t

—sin” ¢

_7.15.a) I+ sint= w.

ctg
cost 4 ctgr _
cost +ctgl _ cost—tgt+ 1 =sint+1;
ctgt
6)SD I8 1 | 4ooss, sinr. 99 +1=cost+1;
tg ¢ sin¢
I—-sin¢t _ cost 1-sin’¢ _ _cost

cos ¢ I+sint’ cost(I+sin¢) l+sint’
sint _l+cos¢ sint(l+cost) 14cost
l-cost sint = 1—cosit sint
. 2
sin £+cos ¢)° —1
(sin £+ ) =Dtg’t,

7.16. a) -
ctg t—sin ¢ cos ¢
- 2sintcost 2sin’fcost
— t= —— =2g’r.
cost —sin“ fcost cost(l —sin“1)

6) sin’t (1 + ctg 1) + cos’t (1 +tg ) =sint + cos 1,

. sin ¢t +cos ¢/ sin £+ cos ¢
sinfy. T— T 7 " oot —— =
sin ¢ cos t
= (sin £ + cos #) (sin’t + cos?t) = sin f + cos .

7.17. a) sin (4n + t) = %, 0<r< X,

Lg(m—-n=-

>

o jw o

4 3
cost=—_tgt==_ tg(-0)=-
5 81T g0

W
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12 3=

cos(2n+)= —, —<i<2m,
) cos ( ) 3’ 2
. 5 12 12
sint=~ —, ctgt=~—, ctg(-H=—, ctg(n-H=—
5 8 5 g(-1) 5 g(r—-1)
7.18, a)f.vost——i 8,51 <t<9r, sint=£, sin(—t)=—£;
13 13 13
6)sint=i, ?—1—‘<r<5n,
5 2
cost=—2. cos(—t)=—é.
5 5
sin(—t)=—%, cos(-—t)+sin(-t)=-:5’-.
1 7 b9 2
719. tgt— — =——, O<t<—, 12tg°t+Ttgt-12=0,
8% 12 y CEITIE
tgt= ik “49;:'12(42) = _7;425 . tgr=- -} HE NOJXOIMT, T.K. 0 <f< 12‘:-,
3 4 3 7
gt= = =>cost=— sinf== =>sint+cost=—
4 5’ 5 5
7.20. ) y = cos® t +sin* = 1; 6) y = cos’ 1 +sm - -'l(x #0)
A Y 94
1 y=1 1L y=Lx=0
+—t > —t >
of 1 , X o 1 3 X
8) y=sin®> Vx +cos? Vx =1 (x20) r) y=sin’ ——— +cos 2' ; =
X - X -
=l (x #%2)
Ay Ay
1 y=Lxz0 1 y=1x£220
| -PD—r—@—
{ —p R L { >
0 1 x T 1 1 1 >
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§ 8. Tpuzonomempuueckue pynkyuu

8.1 — 8.4 cm. puc.

21

8.1.2) 120°= —;
3

8) 300° = X .
. 3

8.2.2)210°= %
_ 6
53300 = 1T
6
8.3.2) % = 135°,
4

B) L 216°;
5

8.4.2) 2= 112,5%  6)-% = 105%
8 12
8.5.2)sin90°=1, cos90°=0,

6) sin 180° =0,

cos 180°=-1, tg 180°=0,

yenoeoeo apeymernma
6) 220°= U™ .
9

ry 7650 = T

6) 150° = 2= ;

1) 6750 = 1%
4

6) U™ = 660°;
3

r) om _ 920°.
9

LD T LYY
12 9

47n

tg 90° =He cym., ctg90°=0

ctg 180° = He cym.

B)sin270°=—-1, ¢o0s270°=0, tg270°=mrecym., ctg270°=0
r) sin 360° =0, cos360°=1, 1g360°=0, ctg 360° = He cym.
8.6. a) sin 30° = % cos 30° = 12_3— tg30°= 1/-3—3 ctg30°= 3
6) sinl50° = % cos 150°=-12_3—, g 150°=-?,‘ ctg 150° = -3 ;
B) sin21 °=-%, cos210°=—%,tg210°= g cg210° 3
r) sin 240° = - -—i-—i- , €08 240° = —-;— , tg240°= 3, ctg 240° = if—
8.7. sin 160°, sin 40°, sin 120°, sin 80°
8.8. cos 160°, cos 120°, cos 80°, cos 40°
8.9. sin 210°, sin 20°, sin 4_00°,sin 110°
8.10.a)tga=§—,x=2tga; 6)cosa=%.x=4oosa;
B)COSOQ = —, x= 3 ; ryctga=x.
cosa
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8.ll.a)sin30°=£,x=3=4; 6)x=£;
x 1 2
2
2 4 x i
B) x= =—=; r) = =cos60°= —, x=1.
)X sin60° 3 )2 >

8.12., Bo Bcex myHKTax a= ¢cos o, b=csin o, S = %ab R =%

a)c=12, a=60°, a=6, b=63, S=18 i, R=6;
6)c=6, a=45°, a=b=3. vi, S=9, R=3;
B)c=4,0=30%a=2,b=2,5=2- 3 ,R=2;
r)e=60,0=60° a=30,b=303,5=450. /3 ,R=30.

B

S
8.13.cos a = iq—, (‘\
AC Al C
AB=AC -coss« =2Rcoso . w

8.14. S ascp = % ab sin o, + % be sin o +

+l cd sin o + .l_ da sin o =
2

=.;_ sin @ (ab + bc + cd + da) = a

=.;_ sina(b(a+c)+d(c+a)=

=% sina(b+d)(a+c),at.a

AB _ BC 42 _ BC
v . * l

sinC sin A4 A 32/2
ZB=180"—45 -30'= 105",

AC = 42 . c0845° +8c0530° = 4+ 44/3 .

s=% AC-AB-sin £ C; A

8.15. = BC=8,

B

12

s=%-% (43 +4)8=8(3 +1).
Orser: BC=8,4C =43 +4,5=8(3 +1)(cMd).
39



http://gdznews.ru/load/

8.16. AH=BH=5 (t.x. ZA= £ ABH=45") B
5 5 5

g 60" = —, HC= ==
8% T HC 1g60° V3 5

1 5 . 253+43)
S=— .5 (5+—=)=20TV0) 45° >

> ( J§) 5 A 89\ ¢

253 +3 :

Oraer: (—:——l (cM?).

§ 9. ®opmynst npusedenun

9.1. a) sin (% ~-f)=cosf; 6)cos(2n—r)=cos¢;
3n . . .
B)cos(—a- + ) =-siny; r)sin (m+)=-—sint.
9.2.a) sin (x - 1) =sin #; 6) cos (§+ f)=—sins
_ . 3n _
B) cos 2m + 1) =cos ¢, r) sm(T—t)——cos t
9.3.a)cos (90' —a) =sina; 6) sin (360" ~a) =~ sin a;
B) sin (270" + @) =—cos a; r) cos (180" + a) = - cos o
94.a)tg (90" - a)=ctga; 6)ctg (180" -~a)=~ctga,
B) tg (270" + a) =—ctg a; r) ctg (360" + a) = ctg 0.
9.5. a) sin 240° = — sin 60° =—g ; 6)tg 300" =tg 120" =—tg 60" =~ NER
B) ¢0s 330" =¢os (-307) = —\/2—-3- R ryctg3ls’ =—ctg45 =-1.
5t _ 1 tin 1

9.6. —==; f)sin(-——)=—,

a) cos 3 3 ) sin ( 6 ) >

|;)sin-7?7t =—%; r)cos(—-’g—n)=%.
9.7. a) cos 630" —sin 1470° —ctg 1125° =—% -1=- —;—;

6) sin (— 7 m) + 2 cos %ﬁ _tg?T“ =1+1=2;
B)tg1800'—sin495'+cos945'=—-§——\—/-2_-2- =_2
r)ms(‘gﬁ)’LZSi"(‘an)—Clg(——2—12)=—1—l+1=_1_'

40
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9.8. a) sin (90" - d) +cos (180" + ) + tg (270" + a) + ctg (360° + a) =
=cosa—cosa—ctga+ctga=0;

6)sin(% +t)—cos(u—t)+tg(n—t)+ctg(§21 ~f)=
=cost+cost—tgt+tgr=2cost.

cos(180+a)-cos (~a)_ - cos acos a

9.9, a) — - - =ciga,
sin(-a)-sin(90+a) —sin @ COs a
sin (m—¢) cos (2n—1) _ sin 1 cos ! = cost:
tg (m—1) cos (n—1)  —tgt-(—cos ¢) ’
5) sin (—a) ctg (—a) __Cosa —ctea
cos (360—-a)tg(180+a) cosa tga
sin (r+¢) sin (2n+¢) -—sin ¢ sint
n o) (31t - sin ¢ Toeost.
tg (m+t) cos (—2—+t) -sint
cos (m—1t)+cos (E—I)
9.10. a) 321: LIsesasml .
sin (2n-1)=sin (<> -1) ~SIn £+cos ¢
in2(ne )+ sin?[ F -
sin“(m =) +sin (2 ') _ sin? ¢ + cos¢ sint)y 1
6) , tg(n-1) = . : = ;
sin (w—1t) sint cost? cos?t
sin CF41)
9.11. a) g (n=0) 312t =tgzt, _—tg—t—cos (—31t-+1)=tg2t;
cos (m+1) ‘tg (__2_+!) —cos ¢ 2

n
sin (m-1) ctg (E"t)' cos (2m—1)
B (n+r) (g“) sin (~1)

=sin t.

sint tgt cost
tg! —ctgt -sin¢

= tgt! cost = sint.

9.12. 2) 2 cos (2n+t)+sin(% +1)=3,
2cost+cost=3, cost=1, t=2xan,

6)sin(7c+t)+2cos(12t— +1)=3,

. . . n
—sint—2sintr=3, sint=-1, t=—3+2nn;
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B) 2sin (w+e)ytcos (lt——t)‘—'——l, —2 sint+sin —~ % sml—i ={(~ l) + nk;

r)3sm(—-+t) cos(Qn+6)=1, Icost—cost=1, cost= ; t=:t§+21m.

9.13.a)5sin(12'- +t)—sin(— +)—8cos(2m—1)=1,5c08t+cost—8 cost=

=1, cost——l, = +g£+2n'n
2 3

6)sin(21t+t)—cos(§—- H+sin(m—)=1,sinr-sinr+sinf=1, sinF=l,

t= E+21m.
2

9.14.a) sin® (n+ 1) + cos’ 2 m—1) =0, sin’t+cos’t=0 KoOpHei HeT;
6) sin® (w+e)+cos? (2 n-1) = 1, sin® t+cos’ 2 n—-£) =1, sin’r+cos’t=1,r e R.

§ 10. Dynkyua y =sinx, eé ceolicmea u pagux
10.1.a)sint=0; 6)sin (—%) =

B)smz—n=£; r)sin(—£)=—[3—.
3 2 3 2
10.2. a) f(x)=sinx, f(~x)=-sinx; 6)f(x)=sinx, [f(2x)=sin2x;

B)f(x)=sinx, fx+1)=sin{x+1) rfx)=sinx, f{x)—5=sinx-35.
10.3.a)y=2sin(x—%)+1,x=%",y=2sin7?"+|=—;+1=o;

n on 2

6)y=-sin(x+ -z:—), x=-2> y=—snn(—z)=—2—;

B)y=2sin(x—%)+l,x= 7—:-,y=25inn+l=l;

I")y——sm(x+%)x——l-j— y=-sin (—l%—)“si 7—21[—-1

10.4. a) y=sin x, sin(—§)=—l, (—E;—l)npnuawlenmr;

0) y=sinx. 1 :aesinTt (E —)HenpuHa,twe)Km
ymshd 3 =T Y702

B)y=sinx, l#sinn, (x; 1) HE NPHHANICKHT,
ryy=sinx, —1=sin 371‘, (= ; — 1) npuHaANEXHUT.

42
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10.5. a) y =sin (x +E)+2=—sin Ll +2='_3_’ (:; g-)anHaune)xm‘;
6 6 2 2
6)}"—Sin(X+%)+2——sinl3'-+2=-% 2,

3

R
— ; ——=— + 2) NpHHANNEXKHT,
(£5=2 +2)p

. T 3 . Sn 1
=—g + - +2’ —_ = _.+2—-_.__+2’
B) y=—sin (x 6) 3 sin e >
(_2n, i)n MHAJICKHT;
372 P >

r)y=-sin (xi-—g Y2, -sin(4 n+% M2 =a% +2#2.5,
(4 ®; 2,5) He TEPHHAANCHKHT. '

N

. n_ 2n
10.6.a)y=smx,xe[z;—3—], foax=1, ﬁnin=7;

6)y=Sinx’xe[%;+°°]s Joax= b fon=-1,

B)y=sinx,x e (_3?“;2_1_';.), Joax=1, fan=-1;

r)y=sinx,x e (—n;—

10.7. a)

10.8. -2
0.8.2) V.
1
—67R-5ST4r-3n-2n-1xn Ix 21 3n 41t S1t 6 53

10.9.

a) - 6
) }y )
1
—6
—6m-51-4An-3n-2n-1, Ir 2r 3% 4 St 6 X
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6) ¥

2
1

-
-6n-5n-4u-3n-2u-llﬂ In 2% 3% 4% 5K 6K X

10.11. 3)sinx =x+m, x = -, 6)sinx=2x,x=0,

10.13.
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10.14. 3) f (x) =x + sin x,
J(=x) = (=x) + sin (=x) = ~(x + sinx) = f(x);
6) f(x) =x° sin x%,
S(=x)==x*-sin (—x)? = x’sinx® = — f(x);

2 2
B)f( ) X smx f(— )__ xxsmx ——‘f(X)

r)f(x)= * —sinx, fx)=-x + sin x = - f(x).
10.15. f(x) = 26" —x + 1.

Sf(sinx)=2sin*x-sinx+1=2-2 cos’ x— sin x +1=3 — 2 cos’x - sin x.

10.16.
6
5
4

AN X
61:—51:—41:—31:—2:;—141 lu U 5)(‘1:

sinx, - < x< 0

10.17. /() = { 5 xa0
a)f(—§)=sin(—5)=—l,f(0)=o, =1, f@)=n

6) y

— D) W &

S
—61:—51&-41:—31!—21!—M I 2% 3% 4n Sn 6x X

B)

1) D)= [-m;+ 0);

2) E(f) = [-liteu);

3) HenepHOAMYHAN;

4) UM YeTHad, HY HeYeTHas;
5)fx)=0mpux=0,x=-m;,

6) fx)> 0 npu x> 0, fx) <0 npu x e (- 0);
7)fmin=_l’frmx= +o0;

8) yObisact rtpldxel:—'n;——;E . Bo3pacract npux?_—g .

! 0
10.18./(x)= {7’ **

sinx, 0 £ x<=%

a)f(—2)——— J©)=0, f(1)=sin 1;

45
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’ W,

1% 2x 3x 4% 5% 61X

B)

1) B{) = (- oo; m}; 2} E() = (—o0;+1};

3) HenepHoOAMYHAs;

4) HY YETHAA, HU HEYCTHAS;
5)fix)=0mpux=0,x=mn;

6) fix) <0 opux<0,f(x)>0npuxe (0; n),
7) frin= =9, fax = 1;

8) yOuieaer npu x < 0, x€ [g, n] , BO3PACTAET MIPH Xe [0; .;f:] .

§ 11, @yuxyua y = cosx, ee ceoiicmea u epad)uk

11.1. a)cosE—O 6) cos(—m)=-1;
B)COS%L-‘/z—g; r)cos(—.-z-;)=——;-.

11.2. a) f(x) =cosx, f(—x)=cosx; 6) f(x) =cosx, f(3x)=cos 3x;
B)f(x)=cosx, f(x+2)=cos(x+2) Nf(x)=cosx, f(x)-6=cosx—6.

11.3.a)y=2sin(—§)+cos(-5)=-2; 6)y=2sin -76£+cos-76£=1+i2§-.
114. a)y= 2cos(—-’2f——)—l -2 -t G)y= 2005(%~%)—l=l
11.5. a)
l l
3 Ag/Sn X
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8) r)

y
3

1

11.7.y = cos x.

n 2n
a -1 mn -~ oY max <
)xe{6 3 Ly 5 Y
B)xe(-m %) ¥ min = HE CYIIECTBYET, ¥ max = 1.

T
B)xE ["'5;4'“’)» Y min = — Lymax: 1.

D3 yia = LY o= 1.
11.8. a) flx)= ¥ +2.x <0
cosx, x20
1) D()=R;
2) E(f) = (- ©;2);
3)npu x>0 T =2x;
4) HH YeTHaA, HY HeueTHad;

5)](x)=0npux=—2,x=-12£+1m,n20;
6) fix) < 0 npu x € (—o; -2) U(lzt-+ 2Ttn;%1t+ 2nn], n>0,fx)>0 npu
x€ (—Z;EJU(-—E«k 21m;£+ 21tn) ,h21;
2 2 2
7)fmin= _Oosfmnx= HE ¢yt

8) fx) sospactaet npu x& (—o0; 0)U [-n+27nn; 27n], n 2> 1,
yObiBaeT npu x € [2nn; 2an + nt), n> 0.

cosx.xsE
6) fixy=
sinx, x>—
2
1) D) =R;
2)E()=[- L1k

3) Ha npoMexXyTKax (—oo;lt-] n (;HOOJ T =2x;

b
—61:—51:—41:—31:—21:—11:}# In 2R 3% 4% Sm6m =

47
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4) HHY YeTHasA, HX HEYETHA,

5)fix)=0npux= lzt-—nn, n>0, x=n(1+k), k> 0;

6) flx>0 npu x € (—g+2nn;-g+2nn), n<Q, xe(%,n),xe (2nn; 2antn), n>1;

7)fmin__] 7fI'IlIx=l s

8) fix) so3pacraer npu x € [-n+2mn; 27n],n <0, xe [—%1» 21rk;§+ an:l .k

> 1, yObiBaer npu x € [2nn; n+2nn), n<-1,xe [O;g];

Xe [§+2nk;—g—n+ 21tk], k20;

2 0
B ={" "<
-cosx, x>0
1 D{)=R;
2) E(f) = [- 1;+w);

Nnpux>0T=2n;

4) HHY YCTHaA, HY HEYETHAS,

5)fix)=0npux= —72£+1m,n20;

6)fix)<O0npuxe [0;§)U(—§+ 27m;%+ Znn) Jn=1,
Sfix)>0npuxe (—x;0) v (%+ 21m;%1r+ 27th wn>0;
7) fanin = =1, Jinax = Fo0;

8) fx) Bospacraer npu x€ (—w; 0).U [27nn; n+2an), n> 0,
yObiBaeT npu x € [2mk~m; 2nk}, k> 1.

—cosx,x<0 6
r) /%) "{hz CLx30 :
1) D) =R; 2) E(f) = [- 1;+w); 3
3) npux <0 T=2m; Bl
4) HH YeTHas, HY HEYETHAS, £\ TAY 2
. ; ~6h-51\8k-32A- 108 1% 2x 3x 4r Sw 6

5)fix)=0npux= g—nn, nZl,r—"——\—/zl;

48
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6)fix)<0npuxe (——g—Znn;g—ZnnJU(—'—g;-‘é—z—J, n>1,

Six)>0 npuxe (%—2nk;%n—2nk)U(%;+wJ k=1,

7) fmin_._'l ’fmax=+w;

8) Alx) Bospacraer npu xe [-2an; 2xntx] U [0;+w), n>1,
yObiBaet npu x€ [-2an-n; —2an}. n> 0.

11.9.

a)c05x=x+g;x=—%. 6)—cosx=3x-1;x=0.

oy oY
s 5
A 4
3 3
> 2
1

B)cosx=2x+ 1; x=0. r)cosx=—x+§;x=%.

il

[ Y -

11.10.
a)cosx = \/;+l,x=0;

) W hotha
[ Y
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B)cosx+ | =—(x — )% x=n r)cosx=|x|+l,x=0.

-‘6&3%@29%41:& 5
4
X

~6 61 2 2n Xt 4n XK 6

1511, 3) f(x) =% cos x, f(x) = (~x)” cos (-x) x* cos x =f(x);

cosx’ cos(—. \')3 cosx*

6 = . —X)= - = = ’

0= 5 9= 0 - s,
-5 1

B)f(x): %’ f(_x)= wS(l_xT)+ = cos&?"" =f(x)’

r) f(x)=(4+cosx)(sin6x—l),

f{x)= (4+cos(—-x))(sm (-x)-1)=(4+cosx) (sin x— 1)=1(x).

11.12, a)f(x) sin x cos x, f(—xz—sm(—x) cos(—x)—-smxcom—f(x),

6)f(x) =x" cos 3x, f(=x)=(-x)’ cos (—3x) =~x*cos Ix=—f(x);

cosx’ cos(— x) cos x>

———-——— —x)= = =~ f(x);

0fW)= e S0 s ) J@

rfx)=x". cosx+smx,

S ==x)"" cos (~x) +sin (- x) = (- x)"" - cosx — sin x =f(~x).

11.13. a)f(x)—2x2—3x 2,

— f(cosx) =—2 cos® x + 3 cos x + 2 = 2(1—os’x)+3cosx = 2 sin? x + 3 cos x

0)f(x)= 5x2+x+4

f(cosx)=5cos’x+cosx+4=5-5sin’x+cosx+4=—"5sin>x+cosx+9.

§ 12. Hepuoouunocmsy iyHKQUE y =sinx, y=cosx
12.1. 12.2.

12.3. . na
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12.5. 327 asasercs nepuoaoM dyuxumit y = sin x, y = cos x, HO He

OCHOBHBIM.
12.6. a) sin 50, St =sin -1-2[— =1 6) cos 51, 75m = cos 7Tn —Ji

2
o) sin 25, 257 = sin ST = Y2
4 2
r) sin29,51t=sin(301c-£)=—sinlt-=—l
2 2
12.7. a) sin 390° =sin 30° = % ; 6) cos 750° = cos30° = _2§_ :
B) sin 540° = sin 180° = 0; r) cos 930° = cos21 °=———2§-.

12.8. a) sin’ (x — 87) = 1 - cos® (16w — x), sin’ (x — 87) = sin” x;
1 - cos’(16m — x)=1 — cos’x=sin’x;
" 6) cos® (47 + x) = 1 — sin’x (227 — x); cos*(4m +x)=cos>x,
I — sin%(227 — x)=1-sin’x=cos’x.
12,9. a) sin (¢ + 2w) +sin (1 —4m) =1, sin¢+sinr=1,
N | . s T .
sin£= = =~-1) r + Tk;

6)3cos(2rn+t)+cos(t—-2n)+2=0,

4cost=-—2.cost=—-—l-‘ t=i£+2nn;
2 3

8) sin (£ + 4m) + sin (7 6m) = V3 ,

2sint=+3, sint=i2§—. 1=(=1) g +k;

r)cos(t+2n)+cos(t—81r)=~/§,

2cost= ‘/5, cost=—‘/2—-2——, =t % + 21k,

§ 13. Illpeobpazosarua zpagukoe
mpuzoHoMempu1eckux QyHKuyul

13.1. a) 6)
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B)

13.2. a) 6)

13.3.y=2cosx

T =
a -7 h x=2’ min=0;
)x €[ 3 21 Y ma y
In _
G)X € (Oa "i')s y min_—zs Y max HE CYIICCTBYCT,

T 3n
B)x € [Ea’?), YVox =L Ymin =—2;

F)XE[-—" ]ymlx ‘\/_ Y min = -2

134..y=- 3sm x.;
a)xe {0;+w)v Y max =3: Y min =_3;

6)XG(-®;§), ymax=3’ Y mn =_3;

B)XG [g;"_w)v Y max =3- Y min =—3:

F)XG(—UD;O), Y max =3, .yminz“}-

13.5. f(x)=3 sinx;

a)f(-x)=-3sinx; 6) 2 f(x) =6 sinx;
B)2f(x)+1=6sinx+1; Nf(-x)+f(x)=—3sinx+3sinx=0.
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13.6. f(x) = - % cos x; '

a)f(~x) =—% cOs X; 6; 2f(x) =-cosux;

B)f(x+2m)=- % COs X; rf(- x)-f(x)=-% cosx + % cosx=0.

6)

1

—61:—51:—41:—31:—21:—1!“ In 2n 3x 4% S 6;?

B)

3
2
1

~6n-5%-4n-37-27-12f In 2r 3¢ 4n Sk 761:’

x2, x<0 1,5 cos x, xe€ [—g;g]
139.a) {1 . 6)
Esmx, 0< x<m x-E, X >E
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. 4

3sinx, x<—
13.10.3) f(x)= n
2cosx+3,x 2—2-

1) D} =R;
2) Efy=[-3:5);

3) npn x<§ T'=2m,

ApH lezt— T=2m

4) HU YeTHAas, HY HEeUeTHad,
5)fix)=0npux=nn,n20
6)fmln = _'3fmlx =3

7) fix) <0 nput —n+2rn < x <2mn,
n<o
fix)>0npu2nn<x<q+2nn,
n<-lux>0;

8) Y6niBaer Ha MPOMEK)TKAX

[—12£+ 2xn, 3?“+ Znn}, l:-;i, n], [2nkn+2mk) ns-1, k21
Bospacraet Ha npoMexyTKax

[_§+ 27, % + Znn] n<0, [-n+2nk, 2nk] k2 1.

=2¢osx, x<0
o) )= -;—x", x20 oy
5
D) =R; 4
2) E() = [-2; +}; 3
Napux<0T=2mn; 2
4) HY Y€THAasA, HY HEYETHaA; A /\ /\1 X
T ~6F-5 3m2g-1 Ir 2n 3% 4n 5w 6%
p-omur 2 mmrze FRPRPS
) fx)=0npux 5 n, n y

x=0;
6)fmm= _2a ft:nax= +o0;
T T T
NAix)<0 npuxe (- 3 - 2nn; 3 27n) U (-——2—;0), n>1,

fx)>0npuxe ( -g— - 2nn; %n =2an)u (0; t), n > 1;

8) fix) Bospactaer npu x€ [-2an;-2rn+x]. n=> 1. x20,
Ax) youiBaer npu xe [-2an—n;—2nn), n>0.
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13.14. y = sin 2x
n L
a)x €[~ =50, Yuax =0, Ymin =—1; 6 —=i% ) Ymx =L
)[21y b7 )_x6(42)y
T
B)XE[——4‘,4] Ymin ="'l’ Ymax =l; F)XG(O;‘H], Ymin = — l, Ymax =1

13.15. y = cos 3-

A)xe[0+0), yox=1 ymin=—1
G)xE(-oo'n) YVoux= b Ymin=— L

B)XE[— ]ymlx ]ymln _l;
I‘)XE('— +w):ymax l Y min™ -L

13.16. f(x) = cos %

a) f(~x)=cos %; 6)3/(x) =3 cos %

B)f(-3x)=cosx; r)f(=x}f(x)=0.
13.17. f{x) = sin 2x

a)f(-x)=~-sin2x; 6)2f(x)=2sin2x;
B) f(-3x) =-sin 6x; r)f(-x)Hfix)=0.
13.18. a) 6)

I 2% 3n 4n Sn6m X

W\/\/\/\MWW —6n-5; u-31:—21c—l % 3% 4n St 61: X

—6u—5n—4n—31t—2n—lnq In 2x 3% 4% 5w 61:

COS2x. X<

13.19. a) fix)= {_

—X>T

1) D() =R; 2) E(f) = [-1:1};

3) mpu x <@ T =m; 4) HY HeTHAaA, LK HEUCTHAR,

5)fx)=0 npux=— §+“—2"n. n<-2
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6)fmin=—l:fmx= l’

NAx)<O0npuxe (%— nn, %n - nn)U (r;+0), n2> 0,

Sx)>0npuxe (-—%—nn; ;——nn)u (%u; n),n>0;

8) fx) Bo3pacraer npu x € l:g—nn;n—rm] ,n=0,

flx) yObiBaeT npu x € [—nn;g —nn] , n>0.

6) flx)= {:/s):_‘in:;,(;r <0
1)D(}=R;
2) E)=T-1; +);

3)npux50T=%n; Ix 2 3n 4% 57

4) HH YETHAS, HA HEYCTHAY,

5)fx)=0 npux=-— 1;—” n>0;

6) foin=—1, Jfrax=*o0;

Nfix)<0npuxe (—;—n;g—%nn), n>1, fix) > 0 npu

X€ (———%nn, ——nn), n>0, x>0;
Tt 2 n 2
8) fx) Bo3pacracT NpHU x € g—gﬂm;i-;ﬂm , n2>1, xe[0; +w),
Slx) yOuiBaet npu x € —E—lnn'z—znn] n>1, xe|_T
P 6 2776 2 ) "ER eI
13.20.
-x, x <0 T T
2) {sian. x20° cos3x, "E[‘g’ 3']
6) y=
n
-1 x>—
) {sin2x, x<0 . -2sinx, xe[-2m 0]
2- ’ R
cosx, x>0 = cos-{, x € (0;3n})
B oteetax yuecOHUKA AN NyHKTA B) O1inOKa. 2
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§ 14. ®yuryguu y=tgx, y=ctpx,
ux ceoiicmea u zpaguxu

141l y=tgx
a)tg%=1; 6)tg 2= =- 3
3
B)tg3_7‘=—l; rytgn=0.
4
142.y=1tgx.

n in
a € —;_.. , min ._—_w’ x—_+°o;
) x (2 2) y Y ma

6)xe (%; 7], ¥ min HE CYUIECTBYET, ¥ max = 0;

-3

T N
B €j——.—) min =_1, —
) X [4 6] y Y max ;
F)XG[N;%T—‘),ym;..=0,ym HE CYLIECTBYET,

143.2)x= —-7; + mn; 6)x= 1;- + 7

— ) W B A

B)x=—§— + nn; r) x =nn.
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s n 3
144, a) ctg 7 =1 6) ctg ? ‘—{;—;
B) cig 27 HE CYLIECTBYET; r) ctg % =0.
14.5. y=ctg x.
a)x e [%;gl,ym =LY mia =0;
6)x e [gm), Ymax =0, ¥ min HE CYILICCTBYET;
B)x € (= 730), Ymax» ¥ min HE CYLUECTBYIOT;
rxe [%;%Lym =3, min =~1
14.6.a)x=§+1rlc, 6)x= §+nk;

Y

N ¥X PR YR DX PR

Nx="+xk

14.7.a) f(x)=tgx—cosx, f(—x)=-—1gx—cOSXx, HH YCTHAA, HU HEUECTHAS,
6) f(x)=tgx +x, fl—x)=—tgx —x=—f(x), HeueTHas;
B)/(x)=ctg’ x—x*, f(-x)=ctg’x—x", uernas;
Df(x)=x —ctgx, f{-x)=-x"+ctgx=(x), HeueTHas.
148. tg(9n-x)= —% tgOn-x)=—tgx; tgx= i— ctg x

ul-h
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5 5 7

149.ctg(7n-x)==; clgx=— =, tgx=——

ctg (7 - x) 7 ctg x 7 g X 5
14.10. a) tg 200" —tg 201" <0; 6)tg 1 -tg1,01<0;
B)1g2,2-1g2,1>0; r tg% —tg(—ssE <.

14.11.f(x)=tgx, f(2x+2n) + flTn—2x)=tg(2x + 2w} +tg (Tn - 2x) =
= tg 2x—tg2x = 0.

M4.12. /() =x*+1, fitgx)=tg’x+ 1 =

cos?x
14.13. a) 6)
4
2 4
3
+ + + > 2
2n  -m % 2n X 1
-2'7! -R
14.14.
a) 6)
Y AY.
! 2
——— 1t
o I T %3 2amX + + + —
2 2 2 2 2 -k 0 n 2 X
14.15. a) cM. rpaduk 276 (a)
6) Y
B Ry
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I'nasa 3. TparonomMerpHYecKHe ypaBHCHHS

§ 15. Apxxocunyc. Pewenue ypasneHus cost =a

18.1. a) arccos 0 = %; 6) arccos 1 =0;
B) arccos £=£; r) arccos L z.
2 6 2 3
15.2. a) arccos (—-1/——2— )= EE; 6) arccos (_.‘/_3 o :
2 4 2 6
1 2n
B) arccos (— 1)=m; r) arccos (— E)— 5
15.3. a) arccos (— 1) + arccos 0 = + % = 37“;
1 \/?: m N _R
) arccos — —arccos — = — — — =—;
2 2 3. 6 6
B)arccos(—ﬁ)+arccos [2_ _3n + X =z
2 2 4 4
r)arccos(——) arccos 1= _=_ I
2 3 3 3
. 1 . 2n 43
15.4. —— 1y =sin == =22,
a) sin (arccos ( 5 3 }) =sin 3 5
6)tg(arccos£))= r =£;
6 3
B) ctg (arccos 0) = ctg §=0;
n_ 2
r) sin (arccos > )) sin y 7
15.5. a) cos ( 2 arccos% — 3 arccos 0 — arccos (——)) cos (ZL 3—;-——2515)
=¢0S 3. 0;
2

6)cosx=~\/2—5-, x== % + 27tn.

B) cost=1, t=2mn,neZ

r) cost =

o[ &

. t=-_t%+21rn,n€Z
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15.6.a) cost=—1,t=n+2nn, n€Z

\/-3- 5w
COsx=——, xX=x—+2nn
0)cosx= = 6
1 2n
B) cosr=—-2—=‘»t=:1:7+21m, nez
r)oosx=——‘/2£—, t—:t%;-‘— + 27n,

15.7.a) cosx = —;—, Xx =% arccos % + 27n;

6) cos x =— 1,1, pemenuii Her;

B) COS! = -__;.:H = :tarccos(—}-]+21m, nez
) cost =2.04 = peiueHHi Her.

15.8. a) cos ( Zarccosl - 3 arccos 0 - arccos (——)) =C0s \ﬁ— —31—2"

o2 32 307
=¢0s n =0,
2
6) (arccos 1 + arccos (- -)) -!- =T
3 3 37
1589.a)[- 1; 1]; 0) [—%,%] ;. B)Y[0;2]; r[1;2]
15.10. a) arccos JE . — HET; 6) arccos J% , — Aa;
8) arccos % - na; r) arccos (-3 ), — Her.
15.11. tg (arccos 0,1 + arccos (- 0, 1) +x) =tgx, tg(n+x)=tgx.
15.12. a) 8cosx-3 -1, 8cosx—-3-3cosx~2 -0,
3cosx+2 3cosx+2 .
5 cosx-5 =10
2 , cosx=1, x=2nan;
cCosSX #£——
3
6) 3cosx+l+5005x—l _ 1—3-,
2 3 4
9cosx+3+10cosx-2= % 6= %

n
s x=i§ + 27n.

19 cosx = E COS X = l
2 2
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15.13.2) 6 cos’x + 5 cos x + 1 =0,

-5+1 1
cos x = =

12 3

x== arccos(——;— )+ 2mn.

2q+ 2nn.
12 2 3

6) 3 + 9cos x = Ssin x, 5cos’x +9cosx ~2 =0;

coSx = €0S X = —2 He CYLIECTBYET.

cosx=% x=iarccos%+21rn .

15.14. a) cosx=%,xe[0, 2n] 6) cosx=—%,xe[2n, 47]
n 2
x=i—6—+21m,nez x=:|:§1t+21m,ne2
Orser: E,l—l-n; Orser: §1t,£1t;
6 6 3 °3
B) cosx=%,xe[—n, 3n) ) cosx=—l,xe[—37”,2n]
x=t-;—t+ 2rn,ne Z x=n+2nn,ne ”Z
Orser: —E,E,l—,gﬁ; Orger: ~m, T.
44 4 4
1 T T 5n
15.15. a) cosx=—, 1,6) x=+—+2mn. Orset: —,—;
) =3 xe(l,6) x 3 n BET 3°3
6) cosx=—-l.xe(2,l0)x=:t2—n+27m. Orser: 24—1[8—
2 3 3 3
B) cosx=£, xe(—£,12 , x=+242mn. Orger: 315251—515
2 4 4 44 4 4
r) cosx=~£, xe —4,5—"), x=i3—n+2nn. Orser: —3—n,3—n,5—n.
2 4 4 4 4 4

15.16. ¥y y

a) lt
2 —
1 —6n—5w—47!—315—21:—11:ﬂ 1 2r 3% 4r 57 67 X

—eb
-—61!«51!-4»-31!—2:!—15‘1 In2n3ndn Sx6r X
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15.17. a) cos t > 1 , L€ (—£+ 27k, Ty 2nk);

2 3 3
6)cost<— —\/z, te [3—1t+21tk; 5—7t+2'nk];

2 4 4
B)COS{>— -\/—5, te [—3—TE+ 2nk; 3—7t+ 2nk);
2 4 4
rycost < l te (£+21tk; 5—1[+2rck).
2 3 3

2 2 2
15.18. a) cos ¢ < 3 , t € (arccos 3 +2mk; 21— arccos; + 27k);
6) cos t > — % t € (—arccos (—% )+ 2wk; arccos(— %) + 2mk);

B) cos { > % , te (- arccos% + 2mk; arccos% + 2nk);

r)cos?<-— % . 1€ (arccos (—% Y2nk, 2n - arccos(— % ) + 27k).

15.19.a) 3 cos’t —4 cosr >4, 3cost—4dcost-4=0.
Hatinem koptH KBaIpaTHOro ypasHeHus:

4+i6+4-3-4 _4z8
6 6

Cost=

2
cost=- ; . €0S ! =72 HE NOLXOAMT,

costs— % , L€ {arccos(—%) +2nk, 2n— a,rccos(—%) +. 2nk] ;

6) 6 cos*t+1>5cost.
HaitnieM KOpHH KBAJIpaTHOTO yPaBHEHMA:
6 cos’t—-S5cost+1=0,

te (- %t- + 2mk; % + 2mk) U (arccos ’;—4'21'tk; 2n—arccos--;’- + 2ntk);

B) 3 cos’t — 4 cos ¢ <4,
3cos’t—4 cosr—4<0.
Haliziem KOpHH KBAIPATHOTO YPaBHEHUS:
3cost—4dcost—4=0,
1£16+43.4 244
6 3
COS £ = 2 — HE NOLXOMHT,

cost=
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2 2
COSt=— — — COSI>— —,
3 3

t € (- arccos (—%) + 2nk; arccos (—%) + 2nk);

r)6cos’t+1<5cos¢, 6cos’t—5cost+1<0.
Ha#aeM KOpHH KBAEPaTHOTO ypaBHECHHA:

6 cos? -5 cos t++1 =0,

5+y25-4.6.1 5tl

12 12

cost= ,
1 I
CoOSt= —, COSt= —,
2 3
1 T n I
t € | —arccos—+2wk; ——+ 2%k |U] —+ 2nk; arccos—+ 2nk | .
3 3 3 3
15.20. a) 4 cos*t < 1, cos*t < %,
coste(——l-;l), te(3+1:k; E1: + mk);
22 3 3
6) 3 cos’t<cost, cost(3 cost—1)<0, cost e (0; %),
n 1 1 T
te (_E+ 21m;—arccos§ + 2nn)U(arccos§+ 2nn; 3 + 2nn);
8) 9cos’t > 1, coszt—%>0
1 1 1
cost>— te —arccos3+2nn, arccos§+2nn V.
3 .
| 1 1
°°Sf<-3' u | arccos -3 +27n, 27 — arccos -3 +2zn|;

r) 3cos’t—cos t >0

cost(oost—%)>0

cost <0 te (—arocos%+21m, arooos%+21m)u
cost >—l— . In
3 u(—+ 21m,—+21m).
2 2

15.21, a) sin(arccos%) = JI ~cos? (arccos%) = %

6) sin(arccos(-0,8)) = \/] ~ cos? (arccos(—0,8)) = 0,6

3-10561 65



http://gdznews.ru/load/

ol 5]
)

6) ctg(arccosi = =1
o g])
1-cos”| arccos g

§ 16. Apxcunyc.
Pewenue ypasnenua sint=a

Jl - cos? (arccos(—%])
15.22. a) tg(arccos(—%]) = 12

16.1. a) arcsin =3 6) arcsin 1 = 125;

: r) arcsin 0 =0,

~/§ n 1 n

16.2. a) arcsin (*T)-—g; 6) arcsin (—5)——5;
19

. N2
B) arcsin — =
2

B) arcsin (- l)=——2—; r) arcsin (—£)=-—£.

2 4
V3

16.3. a) arcsin 0 + arccos 0 = —; 6) arcsin% + arccos — =

2
B
2

:-1
NS

2

W

1 n
— = —; r)arcsin (- 1) + arccos
313 ) -1

|
wix

B) arcsin (—-\/2—E ) + arccos

16.4. a) arccos (—% ) + arcsin (-

6) arccos(—ﬂ }—arcsin (- 1) = 1415 R

B) arccos (—%)"'arcsin (—%)= g;

\/— In

V2
r) arccos —— — arcsin (——)
2 i 2 12
16.5. a) sinx = ﬁ, x=(- l)*— + mk;
2 3
6) sin x = g x=(- 1)*% + mk;
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. T
B)sinx=1, x= E +2nn;

PDsinx=—, x=(-1* % + k.

[

16.6.a)sinx=—1, x=— g +27n;

6)$inx=—%, x=(-1Z
. 1 T
==, x= (- Z i
B) sin x > x=(=-1) 6
r) sinx=<£, =~ 2k,
2 3
16.7.
. 1
a)sinx= —
4

B) sin x=— %, x=(-l)*arcsin(m—;~)+1tk;r)sinx=

, x=(~— 1)*arcsin % + mk; 6) sinx = 1,02, peLUeHH HeT,

wlA

16.8. a) sin (arccos x + arccos (- x)) = 0, sinw=0;
0) cos (arcsin x + arcsin (-x)) =1, cos{=1.

16.9. a) sinx =% ,x € [0, 2n)

x= (——I)"—61E+ .

(7]

T -

Orset: —, —
6

A

B) sinx =——21 , x € [-m, 2n}

=(-)™Z i nn.
x=(-1) 2 n

OTBeT: __E,S_n’7_1[;
4 4 4
16.10. a) sinx=—l-,xe l,m)
2 2 4

=(-)"Zmn.
x=( )6 nn

St 13w

Oreer. —, —, —.
6 6

oA

3*

6) cosx=—-;—,x € [, 7]

x= i—2£+ 2nn .
3
OrserT: :1:23—7r

r) cosx=?3,x € 2=, n)
x=:l:£+ 2nn.
6
Oteer: —ll—n,—f,ﬁ.
6 6 6
6) sinx=—-;—,xe(-5—6"-, 6)
x=(=1y"Zomn.

Orser: . lﬁ-ll’i

6°6 6

» pelueHui Her.
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B) sinx=i2_2—,xe(—4,3) r) sinx=%,xe(~3.6)
x=(—I)"£+1m . Otser: I[-,-3—T£ .

4 4" 4
Orsert: —2,2,3—‘".

4 4 4

16.11. a) arcsinx, x e [- 15 1}:
6) arcsin (5 - 2x), x € [2; 3];

8) arcsin —xz- xe[-2:2)

1) aresin (* — 3), x € [-2: =2 JU[ V2 ;2].

16.12. a) arcsin (—%). Ja; 6) arcsin 1.5. Her:
B) arcsin (3 — m ). Her, r) arcsin (4 — s/ﬁ ). da.
16.13.2) (2 cos x + 1) @sinx~ 3 ) =0,
cosx=-—l 2n n 2n T
, X=% — 2k, x=(=1) — +mn; +—+2nk, = +2nk;
B FTEy Ak xsC ) g 2 3
sinx =—
L 2
6)2cosx -3 sinxcosx=0, cosx(2-3sinx)=0,
(cosx=0 i ’ 5
. 2. x=—-+1tn,x=(—l)"arcsin—+nk;
smx=; 2 3

B) 4 sinx—3sinx=0,sinx (4 sinx—3)=0, sinx=0, sinx= %

x=rn, x=(-— I)"‘ arcsin % + Tk,

V2

0)2sinx—1=0, sinx=2 =, x=2 + I
2 i 2
16.14, 2) 6 sinx + sin x—2 = 0, sinx= "'127= Loy T

sinx=-— %, (- ! arcsin % + mk;

6)3 cosix=7(sinx+1), 3-3sinx=Tsinx+7, 3sin’x+7sinx+4=0,
~7+\49-43.4 -7+l
6 6

. n
six=-1,x= —-2— + 2nn.

sinx= , sinx= :6— — HE CYIIECTBYET,
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V3

16.15. a)sin7> =, te(l;- +2nk; 27“ +2mk);
G)sins>— -, re (- T4 2mk 154 2mk);

2 6 6
B)sint < {1, te (- izt-+21tk; % + 2mk);
r)sints-—l, te 7—ﬂ+2nk LU} k]

2 6 6

16.16. a) sin ¢t < -;—, t € (-m— arcsin % + 2nk; arcsin % + 2nk);

6)sinf=- % te —arcsin%+2nk;n+arcsin%+21tk];

-

B)sint2 —;— fe {arcsin%+ 21tk;1t—arcsin%+ 21tk];

T)sin¢ <——§-, te(n+ arcsin-;1 + 2nk; 2n - arcsin% + 2mk).

16.17.
a)Ssin®¢> 11sine+ 12, Ssinz—11sinz-12=0,
11419 .8
sint= , HE CyMIECTBYET. SIN{=— —,

10 10

{ € (m + arccsin % + 2mk; 2® — arcsin % + 271k)
6) Ssin® ¢ < 11sin ¢+ 12, Ssin®r— 1lsinz— 12 =0,
sint=- %’ te [—arcsin%+2nk;n+arcsin%+2nk].

16.18.a) 6 cos’ t + sin t > 4,
6—6sin’¢+sinr—4>0,
6sin® ¢ —sin t—2 <0,

1+7 3

sint= —— = = sinf=- l,
12 4 2

te (_% + 2nk; arcsin -i- +.2rk)UJ (m — arcsin % + 27tk;::,6£ + 2mk);

6) 6 cos? 1 +sin 1 < 4,
6sin’ f—sinz—2=0,
. 3 . |
smi=—, sint=— —,
4 2
Iln

t € [arcsin —§- +2nk;1=—arcsin%+2uk] te[— + 21k, —+2 k1.

69
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16.19. a) cos(arcsin(-——s—)) = Jl ~sin? (arcsin(vns-)) = 12
13 13 13

sin{arcsin(0,6)) _ 3
J1-sin’(arcsin(0,6)) 4

.8 .9 . (8 15
B) cos| arcsin— |=, [l —sin®} arcsin| — | [ =~=
17 17 17

J1-sin’(arcsin(-0,8)) 3
sin(arcsin(—0,8)) 4

6) tg(arcsin(0,6)) =

r) ctg(arcsin(-0,8)) =

§ 17. Apxmanzenc u apxKkomanzenc.
Pewenue ypasnenuii 1gx=a, cigx=a.

V3_n x
17.1.a) arctg ~= = =, 6)arcig 1= ~;
a) arctg 3 3 ) arclg 2
8) arctg V3 =§; r) arctg 0 =0.
17.2.2) arctg (- 1) =~ 7 ) arctg (-3 ) = I
3 . 1 n
tg(-—)=- 73 tg (——=)=——.
B) arctg ( 3) R r) arctg ( 7;) 5
‘/3 n n
17.3. L, = — 6 1 =_;
a) arcctg —— 33 ) arccig | n
Jg 2n T
B)arcctg (——— )= —: r)arcctg 0 = —
) arcctg ( 3) 3 ) arcctg >
174. a)arcctg(—1)+arctg(_1)=%-
6)arcsm(—l/—_—)+arcctg(—\/_)..z_
J' Vii_=
tg(—— ) — tg(—)=—,;
B) arcctg ( 3 ) —arctg ( 3 ) 5
r) arccos (—-% }-arcctg (-3 ) = —‘_615 _
l7.5.a)tgx=l,x=lt-+1m; 6)tgx=——J-§—,x=-£+nn;
4 3 6
B)tgx=_l,x=_%+7m; r)tgxz___‘_?’_’x= —%+1tn.
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17.6. a) tg x =0, x=nn; 0)tgx=-2, x=-—arclg2 + nn;
B)tgx=-3, x=—arctg 3 + xnn; r)tgx=%,x=arctg%+1m.
4 .4
17.7.a)ctgx =1, x=z +7n; 6)ctgx=—\/§,x-—g+7m;
B)ctgx=0,x=§+1m; r)ctgx=—-‘/3—§,x=-—l;-+un;

17.8.a)1g2x—6tgx+5=0, tgx=5, tgx=1,
x=arctg5+1tn,x=%+nn;
6)tgix-2tgx-3=0, tgx=3, tgx=~1,

T
x=arctg3 +mn, x=— z + nn.

179.a)tg(m+x)= NER gx= BB x= % + nn;

6)2ctg (21t+x)—tg(§+x)=ﬁ J2cg xtetgx= 3, ctgx= 5 % + mn;
B)- V3 tg(n-x)=1, tgx= %, x= % +nn;
In
r)ctg (2 -3) ¥otg (m-5) =2, clgx=-1, x= =% +mn.
17.10. a) 6)
- Y
4 T
n x
2
1 x - 3
—6n-57e-4n-3n-2n-17P] 1K 21 3R 4% 3K 6 ]
-2
= ! X
4 0 >
B) r)
oy
5
4
3
2
X 1 X
Ir 2% 3 4% 57 61 —61!-51:-4n-3u-2n—l§ﬂ In 2% 31t 47 5K 6%
2! .
-3
-4
-5
-6
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§ 18. Tpuzonomempuieckue ypasHeHun

18.1.a)sin2x=[2—.2x=(—l)"£+nk, x=(-1)"3+1‘-’i;
2 4 8 2
6)cos£=—l,£=iﬁ+2nn, x=%2n+ 67n;
3 23 3
X 1 x ;T L 27
B)sin — = —, — =(-1) —+mk, x=(-1y— +4nk;
) 4 2 4 { )6 ( )3
rcosdx=0,4x= — + mnn, x T,
8 4
18.2.a)sin(—i)=—‘/z,sini=—ﬁ,i=(-1)"*' T+,
2 3 2 3
x= (=1 3T 4 3m
4
6)cos(—2x)=——J—§,2x=t5—n+21tn,x=is—n+nn:
2 6 12
B)tg(—4x)=—‘/3§itg4x=——?, ax=-Z +qn, x=—2n—4+nTn;
1‘)ctg(—%)=l, ctg§=—], —)25=———+1tn, x=-Z +2m

n oA X T " n

18.3.a)2 —-Z)=A3, Sei =t = +2 =+ Z + 2 44,
a) cos(3 6) 3 278 g nm, X 373 nn

N T ES SO S VY - S UL S SN, P
) 8(3 6) 3(3 6) 3te 3™ x n
B)2Sln(3x——)——J_ 3x——-( 1)**'3 nk,
x=(-1" f-+—-+ﬁ;

12 12 3

Sl 2o, x=-ZF +dmn

. X W
2 Dy+1=0,
r)sm(2 6)

6
18.4.a)cos(5—2x)=—1, p PR 7+ 27n, x—7—-+1m,
6 6 12

T ox x ®_ =N
o) tg(—-=)=-1, = -——=—+mn, x=n+2nn
)g(4 2) ST g™
n X xX T rt it  4m
2sin(=-=)=+3, 5 - = =(=1)"" =+, x=(-1)""— +—+4mn;
B)2sin(3-3) 73 U3 3y
T n n T 2nn
2¢cos(——3 =\/§, Ix—-—=%2 — +2nn, x= PRI L
)2 cos (3~ 3) ety 2 12 3
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18.5. a) sin(§+t)—cos(n+l)=l , cost+cost=1,

1 T
cost=—=>ft=+—+2tn,neZ.

2 3
6)sin(n+t)+sin(2n—r)—cos(}§£+t)+l.5=C.—sint—sinl—sint:—l,.‘,
. nt
sint=0.5=>1=(-1) g+mn€2.
B) cos[—;i—t]—sin(“+r)=\5 . sin1+sint=\/§,
sint-—-ﬁ:t=(—l)"1+nn,nez

2 4
r) sin(n+t)+cos(12t-+t)=«/§, ~sint—-sint=~/§,
sinl=—-‘/2—§=at=(—-1)"+‘§-+nn,nGZ

18.6. a)3 sin’x~5sinx—2=0, sinx= 3*+7

HE CYLLeCTBYET.

k+1

sinx=-— l x={~—1)"" arcsin 1 + 7k;
3 3

6)3sin*2x+ 10sin2x+3 =0,
Sian:—lOi\/lOO—4-3-3 _-5%4
6 3

- _-5-7
sin 2x = He CYHIeCTBYET;
arcsin-!
: 1 = k+1 2 &
sin2x=— =, x=(-1 —_ + —
' 307D 2 2
— —4.3. -5+
B) 4 sin*x+ 11 sinx—3=0, sinx= '0*“%0 433 _ 53-4,
sinx = —— HE CYIECTBYET; sinx=%, x=(—l)"arcsin:l‘-+1m;
,/ —-4.92. +
r)25in2-)-c-—3sin5+l=0, sin1=—————3i 2 42':——3'],
2 2 2 4 4
sini=ﬂ=l, 1=£+21|:n, x=n+ 4nn; sini=l,
2 4 2 2 2 2
x g T % T
Z=(-1)=+mk, x=(-1)—=+2nk
> ( )6 ( )3

3
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18.7.2) 6 cos’ x + cos x— 1 =0,

-10£100-4-3-3 -5%4

cosx = s
6 3
coS X =~— 1; x= i3n+21m,
2 3
1 1
coxX x= 3— X = £arccos 5 + 27n;

6)2 cos? 3x— 5 cos 3x—3 =0,
5+7
cos 3x = e HE CYLHECTBYET,

cos3x=—l, 3x=t2§ +2nn, x=2% —22 + -2—En—
2 3 9 3

8) 2 cos” x—cos x —3 =0,

1+5
COS X = —— He CYLICCTBYET,

cosx=-1, x=n+2nn;
)2 cos® = +3cos = ~2=0,
3 3

x -3-5

cos 3 = HE CYLIECTBYET,

cosi=l, 1=i£+'21m, x=zxn+67nn.
3 2 3 3

18.8.2) 2 sin’x + 3 cos x=0,
2 —2cos’x—3cosx—2= 0,

3+5
cosx = e HE CYIIECTBYET,

CcOS X =—l, x=% 2—“ +2xn;
2 3

6) 8 sin?2x + cos 2x + 1=0,
8 -8 cos’x+cos 2x+ 1=0, 8 cos’ x —cos 2x—9=0;

cos 2x = 117 HE CyuIecTByeT, ¢os2x=-1, 2x=n+2mn, x

B) 5 cos’x + 6sinx—6=0, .
5—5sin’x+6sinx—6=0, 5 sin’x —6sinx + 1 =0,
sinx 6+v36-4-51 3+2

10 5°

sinx=1, x= -72£ +2nn, sinx= %, x=(-1)" arcsin ?l)- + tn;

r) 4 sin 3x + cos? 3x =4,

sin’3x — 4 sin 3x+3=0, sin3x=23 He CylleCTBYET.

sindx=1, 3x== +2m x=2+ 2
2 6 3
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189.a)3tg’ x+21tgx~1=0,
-1+2 1

=—, x=arctg 1 + 1n,
3 3 3

tgx=

T
tgx=-1, x=—- — +nn;
$ 4

6)ctg’ 2x—6ctg2x+5=0,
ctg2x =35, 2x=arcctg 5+ mn,

arCClgS +_. Ctg2x=l, 2.x=£'+7tn, x=_7£+-1t—n-;
2 2 4 8§ 2
B)2tg?x+3tgx—-2=0,
tgx= -3:5 =%, x=arctg%+7m,tgx=—2,

x=-arctg 2 + mn,

)7ctg? = +2ctg§=5,

-1-6
7 ct —+2ct X _5= 0, ct ————————I
g’ g e3 "
=2 + nn, x=—£+21m,
2 4 2
ctgi:ﬂ,:i) .{:arcctg.Z{»"tn’
2 7 7 2 7

x =2 arcctg % + 2nn.

18.10. a) sin x + /3 cos x =0,
tgx=—~/5,cosx¢0, x=—-§- + 7tn;
6) sinx + cos x =0, |
tgx=—1;cosx#0, x=~%+1m;

B)sinx—3cosx=0,
tgx=3,cosx#0, x=arctg3+mn;
r) B sin x + cos x =0,

3 n
tgx=——,cosx#£0, x=—— +nn.
g 3 * 6

18.11. a) sin’x + sin x cos x = 0, _
sinx(sinx+cosx)=0, sinx=0, x=mnn,

. T
sinx+cosx=0, x=- Y + nn;
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6) V3 sinx cosx + cos’x =0,

cosx(«ﬁ sinx+cosx)=0. cosx=0,
n . n
x=5+1m. ‘[5 sinx+cosx=0, x=—g+1m:

B) sin’x = 3 sin x cos x,
sinx(sinx—3cosx)=0, sinx=0, x=mn,
sinx—3cosx=0, x=arctg3+nmn;

r) V3 cos’ =sinx cosx,

cosx (V3 cosx~sinx)=0, cosx=0,
x=—123+nn, NE) cosx—sinx=0, tgx= s/?: x=§+1m.

18.12. a) sin®x + 2 sin x cos x— 3 cos’x =0,
¥ x+2tgx—3=0, cosxz0, tgx=-3,
x=—arctg3+mn, tgx=1, x=%+1m;
6) sin’x —4 sin x cos x + 3 cos’x =0,
tgfx—-4tgx+3=0, cosx=0; tgx=3,
x=arctg3 +7mn, tgx=1, x=-}+m1;
B) sin’x + sin x cos x — 2 cos’x =0,

cos x20, tg’ x +tgx—2=0,

tgx= '1213, tgx=1;x=§+‘r|:n, tgx=-2, x=-arctg2+nn;

r) 3sin? x + sin xcos x~2cos’ x =0,
tgPx+tgx—2=0,cosx#0,
_-1xi¥432 -1

t
& 6 6

s

wiN

n 2
tgx=-1, x=~: +mn,lgx= —, x=arctg§+1m.

18.13. 2) (sin x - %)(sinx +1)=0,

sinx=1. x=( DT 4,

2 6

sm 3=,
A 6’ 2 b

sinx=-1, x=- % +27mn, Tk x € {0,2n] = x=

-

6)(cosx+—;-)(cosx—])=0. cosx-——-;-, x=:t£-1-t- +2nn, cosx=1,

x=2nn, Tk x € [0, 2x] = x=0, 27724_31!
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V2

B) (cos x — g)(sinx+—2—)=0.

cos x = —l x== x + 27n.
2 4

. 2 o T T 5t In
sinx=-—, x=(-1)" +mn,rkx e [0.2n] = x=—,—,—;
2 *=Ch 4 xel ] x 4’4’ 4
r)(l+cosx)~(ﬁsinx—l)=0,
cosx=-1. x=m+2nn,
, 2 T ; T 3w
sinx=—, x=(-1—+m1rxe[0,2r]=> x=— 1.
5 x={ )4 n xe[0,2n] = x R s
18.14. )n 57 1_233‘1771:
6 6 6
5 _4n 2% 2n dn 8n
3 3 3 3 3

18.15. a) sin 3x = 72 . x€0:2n];

x_(_l)"f+,;kx(1)_+ﬁx=fﬂll_l_”_nl_9ﬂ-
4 12 3 374727127 127 127

6)COS3X=-2}-.XE[—TI;R];

Ix=% [-2— + 27n; x=:t-1t—+—2£n-,x=—l—3£;

2 18 3 18

_lﬂ'_Sn m 5% 13w,
18° 6 18 618’
B)tg X =£, x €[-3n; 3n);
2 3

f—=£+mx;x=£+2nn,x=—-5—zc-;£;'7—nf-

2 6 3 3 3 3
ryctgdx=-1, x €0; w};
4x.___+nn x= __.E. 1‘.’1 x=§.§.'.7l‘.'m'ﬁt.

4 16 4 16167 16 " 16
18.16.a)sin3x=—%, xe[-4;4];
3x=(—l)k+ll"'nk;.x:(_l)hli_'—"i; X=-£;_5—n;-7—n-'

6 18 3 6 6 6

6)cosx=1, xe{- 6;16]; x=2mn, x=0;2nx 4n

77
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18.17. a) sin -"2- =0, x e [~ 12; 18),

12‘. =qan, x=- 2n;0;2x; 4~x;

6)cos3x=#, xell; 7],

Ix= +3—K+21tn, x= i-£+—2—nﬁ,
4 4 3

lin 9% 5 13 7

= — = =%, —n;, -7

>

1212712 712 74

&

L3

18.18. sin (2x - Z)=- 1, -2 =—Z 4omn, x=- % + 1.

4 2

o g m
a)x g’ 6) e B) g’

18.19. cos(—g— ) =

18.20. a) Sil‘lz—-)i - \—/z = sin x — cos? 3_X +1,
. 4 2 A

1-¥2 ~1=sinx, sinx=- 72 x=(-1)"

Vi

6)cos’2x—1-cosx= - - sin? 2x,

sﬁ 5t

cosx=——, x=t — -i;21tn
2 6

1821.a)tgx-2ctgx + 1 =0,
tgfx+tgx-2=0,tgx=-2,

T
x=—arctg2+mn, tgx=1, X=Z + 1n;

tg x+5_
6) 2 = cos’x’

2tg’x—tgx-3= Otgx—#—%,x arctg3+1tk,

tgx=-1; =-I k;
g x x i

78

T
l")—g'.

n+nk;



http://gdznews.ru/load/

B)2ctgx-3tgx+5=0,
=5+7 _

1
2ctg’x+S5ctgx—3=0, ctgx= -,
g 24 g x n 2

I
x=arcctg-2— +mn, ctgx=-3, x=-arcctg3 +nn;
1

T—ctg x _
r) 4 = sin’x°
7—ctgx=4ctg2x+4, 4ctg2x+ctgx—.3=0,
ctgx = “1+7 _3
8 4°
x=arcctg%+1m, cgx=-1, x=- % +mn.

18.22. a) 2 cos % + /3 cos §=0,

cosi(zcos£+ \/5)=0,cosi=0, f—=£+nk, x=n+ 2k,
2 2 2 2 2
cos=£, —{=:ts—n+21m, x=:h2n +47n;
2 2 6 3

6)4cosz(x—%)—3=0,

cos (x — E)=i: —Jj-,x— d
6 2 6

=+ — +2nn, x= % +2mn, x =2nn,

CSE]

sn
6
B) Vi tg?3x-31tg3x=0,

1g3x (V3 tg3x-3)=0, tg3x=0,

x-Z =%
6

17 n T, ™
3x=mn, x=—, tg3Ix=+3, 3x=—+mn, x= —+ —;
X=Tn, x 3 g 3x J3 X 3 nm, x 5 3
r)4sin2(2x+-;£)—l=0,
b 1 b9 b4
sin(2x+ =)=~ ,2x+ - =(-1)"— +nn,
in ( 3’) 3 3 ( )6 n
s=(Lly X _E ™
12 6 2
2x+.1£=(_.])”+]£+7[n,x=(_])m'|1_£+E=>x=_1+£k_-
3 6 12 6 2 12 2
T TN
X m——
4 2

2 T
+21m,x=1t+21m,x=—§1t+21m,=>x= ? + 7n, x = nn;
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18.23. a) sin® x '2‘2‘5 -sinx-3+2 =0,
sin x = 6, He CYIIECTBYeT.

| T

sinx=-—£, x=(- 1" 4 nk;
2 4
6) cos® x — 8—2‘/5 cosx—23=0,
cosx =4, He CyWecTByer.
cosx=—£, x=i§£ + 27n.
2 6
18.24.2)sin 2x=cos2x, tg2x=1, cos2x#0, 2x=§+1tn,x=%+ %;
0) \Esin3x=c053x, ctg3x=\/§, sin3x £0, 3x=—76£+1m, x=l—’;+%;
¢ X X X X = 2
—=+3 =, tg==+3, = #0, ==—+mn, x=—n+2nn,
B)sm2 w/_cos2 gzw/—coszyﬁ 2 31mx 31: ™
r)ﬁsinl7x=«/gcos 17x, tg|7x=w/§, cosl7x £ 0, l7x=§+1m, x=%+ %

18.25. a) 2 sin® 2x — 5 sin 2x cos 2x + 2cos® 2x =0,
2tg? 2x-5tg2x+2=0, cos 2x £ 0,

tg2x=i?,tg2x=2;

1 n 111
=—arctg2+—, 1g2x=—, x=—arctg—+—;
Xmparesr o eixma . Xm oA T

6) 3 sin® 3x + 10 sin 3x cos 3x +3 cos 2 3x =0,
-10+J100-4-3-3 _ -10+8
6

3tg? 3x+ 10tg 3x+3=0, tgix= 5

L

tg3x=-3;x= %arctg(—3)+ %mn. g 3x =~ %;x= %arctg(—é—)+ —;-nn.

18.26. a) sin* = =3 cos?

N =

1
=—, cos
4
6) sin® 4x = cos® 4x,
tgdx=1.cosdx#0, tgdx=2%1,

2

cos’ =t l,
2

N =

5=:t£+1tk; x=1-—2—1£+21tk ;
2 3 3

M=

4x=£+1m’ x-=£+1t_n., 4x=._1t_+1m, X=—£+E=>
4 16 4 4 16 4
x=:0:1+E
16 4
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18.27. a) 5 sin®* x — 14 sin x cos x — 3 cos® x = 2,
3sinfx—14sinxcosx—5cos?x=0, 3tglx— l4tgx—5=0,c05x#0,
7+8

tgx= =5, x=arctg 5+ mk, tg.x=—%, x=— 8I'Clg-::—+1[k2

6) 3 sin’x —sinx cosx=2,
sin’ x—sinxcosx—2cos’x=0, tgZx—tgx—-2=0,

cosx#0, tgx=2, x=arctg2+ nn, tgx=—l;x=—;-+7m.

B) 2 cos’x — sin x cos x +5 sin’x =3,
2 sin® x — sin x cos x — cos> x =0,

2 tg’x~tgx—1=0, cosx#0, tgx=1, x=%+nk ,

1 1
tgx=——, x= —arctg—+ 1k,
81773 &3

r)4sin*x-2sinxcosx=3,
sin’x— 2 sinx cos x — 3 cos?> x =0,

tg? x-2 tgr-3=0, cos x #0, tgax=1, x=—:—:-+nk,
tgx=3, x=arctg3+nk.

18.28. a) \/?: sin x cos x + cos’ x =0,

cosx(\/s sinx+ cos x)=0, cosx=0,

x=-12£+1m, s/gsinx+cosx=0, \Etgx=—l, tgx=—[3-,x=—£+1m;

3 6
6) 2 sin? x — 3sin x cos x + 4 cos’ x = 4,
-3sinxcosx=2—2cos’x,
~3sinx cosx=2sin’x, sinx(3cosx+2sinx)=0, sinx=0, x=nn,

Jcosx+2sinx=0, tgx=—%,cosx¢0, x=—arctg%+nn,

18.29. a) 3 sin® 2x — 2 = sin 2x cos 2x,

sin? 2x — sin 2x ¢os 2x — 2 cos® 2x =0,

tg°2x—tg2x—-2=0,cos’ 2x # 0, tg2x=2, 2x =arctg 2 + 7n,

x=larctg2+ﬂ, tg2x=-1, 2x=—-7£+1m, x=-3—+ﬂ;
2 2 4 8 2

6) 2sin® 4x — 4 =3 sin 4x cos 4x — 4 cos® 4x,

2+2 cos® 4x—4=3 sin 4x cos 4x,

2sin® 4x + 3 sin 4x cos 4x =0, sin 4x (2sin4x+3 cosd4x)=90, sindx=0,

dx=mn, x= aﬁ, 2sindx+3 cosdx=0, 2tgdx=-3,cosdx#0,

1 3 m
x=——arctg — + —.
4 4

~
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18.30. a) 4sin®>=—3 = 2sin=cos~,

2 2 2
.2 X . X X 2 X 2X x X
sin“=-2sin=cos——3cos“==0, tg°—=2tg~~3=0; cos=#0.
g TSN esy 2 Ty 2
tg§=—l s x=—§+2nn, tg%:3,r—2arctg 3+2nn;

6)3sin? = +4 cos’ = =3 + /3 sin> cosZ,
) 3 3 3 3

cos® 2 -3 sinZ cosZ =0,
3 3 3

X X x x _ - X 3n
cos — (cos = — V3 sin=)=0, cos = =0, — =2 +mn, — +3
3( 3 J_sm3) 3 33 n, x= > nn,
cos — — V3sin = =0, «ct i‘__,/i si 1;6
3 3
2D vanx=2 +3m
3 6
18.31. a) sin(lzt- +2x)+cos(§-2x)=o,
cos 2x + sin 2x = (),
n n , mn
tg2x=-1,co82x#0, 2x=- — +Mn, x=— — + -—;
g cos 2x # a T, X 3 3
6) 2 sin (m— 3x) + cos (2n - 3x) =0,
2sin3x+cos3x=0,
tg3x=—%,0053x=/:0, 31=—a.rctg%+1tn, x=-—%arctg-;—+—1;£.

18.32.a)cos(§— %)—3005(1'?- %)-—“0,

X=0,

sini +3 cos —
2 2

tg % =-3, cos -Jzi #0, % =-arctg 3x + tn, x=-2 arctg 3 + 2nn;

6) V3 sin(n- %)+3sin(§—§—)=0,

\/ssin%+3cos-5 Otgs——sf— cos — #0, x=-xn+3nn.

18.33.2) V16-x’sinx =0,

[x{<4, x=4, x=—4,sinx=0, x=nn, n=0,+1.
Orser: x =0, +4; tx
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6) V7x—x?(2cosx—1) =0,

0<x<7, Tx-x*=0, x=0,x=7,

2cosx—1=0, cosx=-l-, x=£, x:i’.‘_,
2 3 3

OtseT: x = 0351(
33

18.34.2) (V2 cosx— 1)- V4x2 —Tx+3 =0, 4x—Tx+320,

7+1 3

n
X2 —— =], x< =, 2 cosx-1=0, x=+ — +2nn.
2 x 3 w/— x X 7 nn
O’rm:x=l,x=%,x=—%;x=:t{-+21m. n=%x1;£2;%+3...

6) (2sinx—V3)W3x2-Tx+4 =0;

3x2-7x+420; x< 1;xz§

3

Zsinx—\/3—= 0, sinx= —2— , X= %E+2nk;x = ;&L 2nk k =1,12,...;

3P -Tx+4=0 x=l;x=i.

Orser: 1; %;2—;+2uk;—}+2uk;k =+1;42;...
18.35. a) y = cos 3x + vcos’3x~1 =cos 3x + V—sin?3x ,
sin®3x 20, sin3x=0, x= % )

O6nacts snaseHnd Qyuxumm:{ — 1; 1}.
6)y=sin2x+ yJsin’4x-1 =sin2x+ y—cos’4x ,

cos’ 4x20, cosdx=0,

x= E + EE. , 2x= E + ﬂ .
8 4 4 2
O6nacts 3Ha4eHHH PyHKUHH: { Jf . —Jzz}.

3
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I'aaBa 4. Ilpeo6pazosanue
TPHIOHOMETPHYECKHX BbIPaXKeHH

8§ 19. Cunyc u xocunyc cymmbpi
U paznocmu apzymenmoe

19.1. a) sin 105° = sin (60° + 45°) = sin 60° cos 45° + sin 45° cos 60° =
V322 o2,
2 2 2 2 4

6)c05105°=c05(60°+45°)—_].£_.‘/_—. [__‘/— ‘/_
2 2 2 2 4
19.2. a} sin (a + B) — sin acos f§ = sin acos P + sin Bcos a - sin acos f§ =

=sin f§ cos q.

P ¢ | S . 0m T . |
6)sm(-3—+a)—3sma=sm?cosa+cos—sma——sma=

3
= —= cos q.
2
8) sin a sin B + cos (o + B) = sin o sin B + cos o cos B—sin o sin B =¢os o cos f.
n. V27, 2 V2 V2.2
r)cos(a+z)+7sma——i—cosot—Tsma+——£—sm(x—Tcosu.

I i . 5m . Sn 1
193.a)sin(—-0)— — COSQL=15INn— COSOL—SIN QL COS — — — COS O =
) (56. )= 5 oo 6 6 2

3o 1 J3

1 .
= —cosat — sina— — cosa=— sina.
2 2 2 2

0) J?; cos a—2 cos {o— % )=\/§ €0s 0—2 COS O COS -::—2 sin & sin %-—= ~sin .

B s . . 5z 1

B) ﬁ sinm+cos(ot—--5-E )=— sina+cosa cos — + sin a sin — = —~ cos Q.
2 3 2 3 3 2

r) V2 sin (a—%;-)—sin o=+/2 sin a cos %— 2 cos a sin —}—sina=—cos a.

194.a)cos(a—-P)—cosacosP=cosacosP +sinasinfP-cosacosfP =
=sina sin B

6) sin(a + B) + sin (a — B) = sina cosB + sinf cosa + sina cosP — sinf cosa =
= 2sin o cos B
B)sinacosPB—sin(x—PB)=sinacosP-sinacosP+sinBcosa=
=sinf cos a

r) cos (o — B) — cos (o + B) = cosa cosP + sinc smB cosa cosp + sina sinf =
=2 sina sinf.
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19.5. a) sin(o + P) + sin(— a)cos(— B)=sin acos p + sin fcos a - sin acos f =

= sin Bcos a, T.€. TOWKAESCTBO BEPHO.

6) cos (o + B) + sin (— ot} sin (— B) =cos a cos B.

cos (a+B)+sin (—o) sin (—B)=cos a cos B — sin a sin B+ sin o sin B =
=cosa cos

\/5 | . R T . . (=m
19.6.a) Tcosx - Esmx = sm;cosx - cos—3—smx =sin| ——x

0) lcosx+£sinx = COS~cOS X +Sin—sin x = cos(E—x)
2 2 3 3 3

19.7. a) cos ( & — B) + sin (— & ) sin f = cos o cos B,
cos a cos f + sin o sin f§ — sin a sin = cos a cos B;
6) sin (30° - o) + sin (30° + a) = cos «,
1 V3o 1 3
—cosa— — sina+ —cosa+ — sina=cos a.
2 2 2 2
19.8. a) sin 5x cos 3x + cos Sx sin 3x =sin 8x, sin (5x + 3x) =sin 8x;
6) cos 5x cos 3x — sin Sx sin 3x = cos 8x, cos (5x + 3x) = cos 8x;
19.9. a) sin7xcos4x —cos7xsin4x =sin(7x - 4x) =sin3x
6) cos2xcosl2x +sin2xsinl2x = cos(2x —12x) = cos10x
19.10. a) cos 107°cos 17° + sin 107°sin17° = cos(107° — 17°) = c0s90° = 0.
6) cos 36° cos 24° — sin 36° sin 24° = cos(36° + 24°) = cos60° = %
B) sin 63° cos 27° + cos 63° sin 27° = sin (63° + 27°) = sin 90° = 1.

r) sin 51° cos 21° — cos 51° sin 21° = sin (§1° - 21°) = —;—

19.11, a)coss—cos3—n+sm —5—-sm3—" cos(-"’—E—3—n)=cos£=£.
8 8 8 8 4 2
6)sm-2—-cos£+cosgzsm£=sm(-——+—)—-51 T ﬁ
15 5 15 5 15 3 2
n n n n n_ 1
n)cos—cos——sm—sm—-—cos(—+ ) cos — = —,
12 4 12 4 12 4 3 2
T n o n ., M 1
r) sin — €os — ~ cos — sin — =sin (———)——sm—=—-.
i2 4 12 4 12 4 6 2
19 12.2)sin2xcosx+ cos2xsinx =1, sin3x=1,
3x——+2nn,x—£+z§ﬁ,
2 3
6) cos 3x cos 5x = sin 3x sin 5x, ¢os 3x cos 5 x — sin 3x sin Sx =0,
cos 8x=0, &x—-’—t-+1tn x= =+
2 16 8
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19.13. a) sin 6x cos x + cos 6x sin x = % sin7x=%,
k
7 -1 +1I: "l+_n_;
x=(-1 b x=(-1) 42 7
6) cos 5x cos 7x — sin Sx sin 7 =—%, c0512x=—?,
12x=% 2% 4 omn, x=t %+
6 72 6

19.14. a) cos 6x cos 5x + sin 6x sin 5x =~ 1,
cos(6x—5x)=-1, cosx=-1, x=xn+2nn;

6) sin 3x cos 5x —sin Sx cos 3Ix= —l- ,

sin(3x—5x)=l, sin2x=—l,
2 2
n Tk

a=(- Zam x=cpr 22
(-1 P x=(-1) T

19.15. a) .sinxcos45° + cosxsin45° = cos17°cos13°—sin17°cos13°
sin(x + 45°) = c0s30° = %

x+45°=(-1)"60°+180-n,neZ ;x=15°
6) cos xcos60° —sin xsin 60° =sin 200°cos 25° + cos 200°sin 25° ;

V2

cos(x + 60°) = sin(225°) = Y ;x=75°
19.16. a) sin 0,2xcos 0,8x + cos 0,2x sin 0,8x = cos 3xcos 2x + sin 3xsin 2x,

x€[0, 3n]
sin (0,2x + 0,8x) = cos(3x - 2x), sinx=cosx
LRL] 91t
x——+1tn xX=
4 44 e

6) cos 0,7xcos 1,3x — sin 0,7xsin 1,3x = sin 7xcos 9x — sin 9xcos 7x,

x € [-nn)

cos (0,7x + 1,3x) =sin (7x — 9x), cos 2x =—sin 2x; tg 2x=1, cos 2x = 0,
LI 5t 0w 3_n 7_-.w

8§ 2 8 8 8 8
19.17.sint=—, 0<t<Z, cost=g—
a) Sm( +t)—smE cost+sin f cos~ = ﬁ . i+_'_ 3
3 3 2 5 25

5 10 10

3_J_§+ 3 _4¥3+3
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6)cos(-12—t +t)=—sint=—1;

n 4
B)sin(— +#)=cost=—
) (2 )= 5

r)cos(zt— +t)=cos — cost—sm bl sint= l - i — —J—E . 3= 4_3\5
3 3 3 5 2 5 10
19.18. a) sin(t~£)=ﬁ51nt—lcost-— 1-cos?t + 5+12‘/_
6 2 2 26

6) cos(z —3?7[) =—sint = —y1-cos’t = —%—
B) oos(l—%)——\g—cosl+;smt———+;\/ 12 SJ_

. ( 31:) 5
r) sinj t—~— j=cosf=-——
2 13

19.19. a) sin(a - B) =sinacosP —cosasinP =
4 7 15 i, 4 8 153 13
=2J1- 22 Jl-cosiB=s. 2 2.2 =
sVi-cos’a—oi—costp =S oS
6) cos(a—B)=cosacosp+sinasinP =

=l—5- i+\/] cos a\/I cos’P =——t—-T=—

19. 20 a) sin(a - B) =sinacosP — cosasinf =

=—— -—-+Jl ~sin cn/l -cosla = }--l—m——ﬁ
517 517 517 85

6) cos(a —-p)=cosacosf +sinasinf =

53,48 7
__._1 T ll-cos?p=2-24+2. 2 -
- s'"“‘/ oS B = ST T TS

19.21. a) Oncqaﬂ(a B YCNOBHH:
sin77°cos17° — sin13°cos73° = sin77°cos17° — cos77sin17° =

V3,

sin(77° ~ 17°) = sin60°=>=;

6) cos 125°cos 5° + sin 55°cos 85° = —cos 55°cos 5° + sin 55°cos 5° =
=—C0s °=—l.
2
cos105°- cos5° +5in105° - cos85°
sin95°- cos5° ~sin95°-sin185°
c0s105°-¢cos5° +sin105°-sin5°  cos100°

=— o =-tg70°
$in95°.c0s5° +co0s95°-sin5°  sini00°

19.22. )
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$in 75° -c0$ 5° ~ €05 75° - cos 85°
€0s375°- cos5° — sin15°-5in365°
sin75°-c0s5° - cos75°-sin5° _ sin70° _ cos20°
0s15°-¢0s5°--sin15°-sin5°  c0s20° cos20°

19.23. a) sfi cos(% —x)-cosx= ;—

COS X + SN X~ Cos x =

€0s — —sin = + sin X = ﬁ.
2 2
cos X =-—3, bl =:t£ +2nn, x=% — +4nn
2 2 2 6
19.24. a) —\/—E- sin x — -\/—i cosx =1,
2 2
n

-2 =2 4om, x=3—n—+21m;
4 2 - 4

6)sinx—cosx=1,

sin(.t—£)=£,x—£ (=1 I+,
4’ 2 4 4

LA ¢
x=(-1'=+ = +tnn
( )4

4
V3

1
B) — cosx+ — sinx=1,
2 2

cos (x - £)=l, X — z =27n, x= d + 27n;
6 6 6

r) \/37 cosx+sinx=1,
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.M 2
sin — sinx+ — cosx=1,
4 2

cos (x — E)-—- I, x- d =2nn,x= ud + 2nn,
4 4 4

6)sinx+cosx=l
.3

+ — — - —

sin (x ) J"’ 4 =(-1) +1m,
x=(-1) 72 ™"
B) ¥ cosx - 1 sinx=1,

2 2

n . : i
€0s — Cosx—sin — sinx=1, cos(x+—)=l,

6 6 6
x+£=21m, x=—-1-t—+21tn;

6 6

r J3 cosx-sinx=1,

3 N ( n) 1
— COS X~ — smx— —, COS bt —
2 2 6 2
x+£=i£+21tn, + 2% fom
6 3 3 6

19.26. a) sin x cos 3x + cos x sin 3x > -;—, sin 4x > -12-,

4xe(—+21m5—n+21m)xe(-— nn;5_1t+ﬂ);
6 6 24 24 2
6)costcosSx—sin2xsin5x<—-%, cos7x<—%,
x € (n- a:ccos% +21m;1t+arccos% + 27n),
xe(——la.rccos—l-+£tﬂ-;—+larccos-l-+2ﬂ),
7 7 3 7 1 7 3 7
B)sinicosf-—cosf- sini<_l-,
4 2 4 2 3
sin(i—1)<l, sin.’i>_l,
4 2 3 4 3

% € (- arcsin % + 2nn; ©t + arcsin —;— + 2nn),

x € (—4 arcsin %+ 87n; 4n + 4 arcsin %+ 8nn);
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r) sin 2x sin 5x + ¢os 2x cos Sx > — izg-,
cos 3x >~ g,

3xe (_5?1: + 2an; -56}- + 27n),

§ 20. Tanzenc cymmst u pasnocmu apzyménmoa

V3
tg45° -1g30° _

3
1+1g45° tg30 ‘+g

20.1. a) tg % = tg (45°—30°) =

1g60° +1g45°  V3+1
1-tg60° tgd5" 1-+3 '

6) tg 105° = tg (60° + 45°) =

1+J§
Sn tg 45° +tg 30° 3
B)tg — =tg (45° + 30°) = = )
Vg 35 Tl ) et @ 3
3
3
I)tg165°=—1g 15° =~ — 3
l+£
3
3 ° 1- g 70° tg 65°
0.2. a)M:tg 45°= l’ 6) ——-—% =Ctg 135°=— l,
1-1tg25° 1g20° 1870 +1g65
" tg 9" +tg 51 =tg60°=J§; r)H-tg54 g9 —og45°= 1.
1-tg9° tgst’ tg54° -1g9°
= 2 T l-tga 1 3 1
20.3. t —_—— , L ==, t —_—— = — 2" =_ . " =_;
R R e v R
4
tga=—,
0)tg S
n 4
g+ F)= '8 oty _ stV 4+5v3 _ 413480
I-1g otg l—ﬁ;—-ﬁ 5-443 23
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B)Clgo= %, tg(— +ta)=~ctga=— i,

3
> 1
8 n,_ tga-1_ g~ 3
iga=—, tgla- =)= — =S —_ =
Nega= . - )= e ERRNT
2()-1tot=l tg|3=—l-
"g 2’ 31

1 1
_+._
. ga+gp 273 _5 6_
tg(a+pP)= =ad = . = I.
Bt @+h) I-gatgp ,_1 6 5
6

NI-—-

Otga-p)= 2L =22 =

2] -

1
1+ 6

°"|'-‘v.,)|----

205.1ga =%, tg(§+ B)=-3, ~ctgPp=-3, tgp=

21 ‘
wgartgB_5t3 111511
tg (a+P)= = =2 =
D ) T g B _2 1513 13
15
21
tga-tgB_5 3 _ns_ |
6)tg (- B) = = s L
)ig(a-Pp)= Trgagh .2 BU o1
15
206.0) —8222+18092 5204 092)=1g3,14.
1-1g 2,22 10,92
814718069 _ . ) 47_0,69)=1g0,78.
1+tg 1,47 tg 0,69 :

tg(%+a)+lg(§—a) . .
20.7. a) =tg(—+a+—§-a)=

1_fg(§+a) rz(%—a)

tg—=L

FE

1g(45° +a)-tga
1+tg(45° +a) tga

=1g(45°ta—-o)=tg45°=1.
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20.8.a) L28% =15 (45°—q), tg (45°-o)= 1"18%
1+1ga 1+iga
g +igp + ga—ugh _
ig(a+p) tgla—P)
tga +1gf + iga—igh _ 1
rg(a+P) tg(a-P)

209. a) _tgx+tgdx _
I-tg x tg 3x

—-tgatgf+1+tgatgpfp=2

6 tg 5x-tg 3x -,
1+tg 3x tg 5x

tg2x=\/3,2x=§+1m, Xx=—+

\/_ tgx
20.10. a =1,
? +J3tgx

x € [-m, 27) x=—-l-ln,1,l3—n;
12 12 12
=
tg——tg2x
6) —— =3, - 0)= 3,
tg-s—tg 2x+1
2x—-75——£+1tn i=— =+ I , X € [-m, 2n}
5 3 15 2
17n = 13=n l41t 431t 291: .

7300715730015 30
tga—l

I+tga

20.11. a)tg(a—z)=3, =3 tga-1=3+31tga,

tga=—~4, tga=-2;
tga+l _

n 1 1
6)t a+— =—, -,
) g ( ) —wwo 5

N

5tg0.+5—l—tga tga——g

ctgo=—

N W
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20.12.a)tg =3, tg(x+PB)=1

igo+igh I
_‘—I. 3+[ =l—3[ N . T
I-tgagp eb eb eb 2

6)tga = %,tg(a—ﬁ)=2.

tga—tgf 1 1
—=—2L =3 — -tgf=2+—1gP,
1+tgagh 4 gf 2 ep
3 7 7
S 8B=-7, gB=-—.
gh a gh p
20.13.sin(x=—~l—2,n<a<3—"; cosa=—i, tgaB=E'
13 2 13 5
12 [
T,_tga+l 5§ 175 17
atg(a+ =)= =3 _=_l-2-_ 1
al 4) I-tga l—~l—2 5 7 7
5
12 1
T tga-1 _ 5 17 5 7
B)tg(0t- =)= 2 = 2= . = =
e 4) l+iga (12 517 17
5
20.14. cos a 2 O<a<£, sina=i, tgct=-‘1
5° 2 5 3
4+ 3
x. wgr+3 3 _4+343 _ 25\3-48
aytg(a+ —)= = :
3 l—\/3_tg1t l—i\/_ 3- 4«/_ 39
3
6yta - )= tga-v3 _4-331 3 _4-33
3 1+J3—tga 3 3443 3+443°
20.15. y,=3x+1 =6 - 2x.

tg y1 = 3 — TaHreHc yrna HaknoHa 1-# npaMoii.
tg y, — TAHIEHC yrna HakAoHa 2-0it npAMoit.
Y1 - arctg 3, y, =~ arctg 2

Y-y, =arctg 3 + arctg 2

3+2

t =2re .
g0n-y2) s

_yp= 3T
i—)2 i

20.16.tg £ KBC = -;—, £ KBC = arctg % (cM. puc. 144)

£ BKC=90°- ZLKBC
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ZKOC=180°-45°-90°+ / KBC=45°+ Z KBC.

tg £ KOC = tg (45° + arctg -;-)=—2 =2.2=3
Z KOC = arctg 3.

§ 21. ®dopmynst d8oitnozo yzna

211, a) sin2¢

-sint=2sint-sint=sint.
cost .
sin6¢

6)
cos® 3t

=21g 3t

B) cos® 1 — cos 21 =cos’ t - cos? ¢ + sin® +=sin’ 1.
cos2t . (cos—sinr)(cost +sint)
r) —————-—sint =

- - —-sint =cost.
cost —sint cos? —sint
21.2.3) L 40° =2 cos 20°; 6) ﬂO__ = cos 40° - sin 40°;
sin20 c0s40” +sin40
. o o « 2100 2 9°
sin100 = sin 50°; r c0s36” +sin“18" _ cos’18 = cos 18°.
2¢0s50° cos1§’ cos18’
21.3. a) 2 sin 15° cos 15° =sin 30° = —;— .
6) (cos 75° — sin 75°)* =1 ~ 2 sin 75° cos 75° = 1 —sin 150° = % .
B) cos” 15° ~ sin® 15° = cos 30° = %
1) (cos 15° + sin 15°)> = 1 + 2 sin 15° cos 15° = —2—
21.4.
. T . _ 2
a)2sin — cos— =sin — = —.
8 8 4 2
6)sin£cos-1—r+l=£+-l—=ﬁ+l.
8 8 4 4 4 4
2 T .2 T _ L \/i
B) COS” — —sin® — =¢0s — = —,
8 8 4 2
r) IZ— ~(cos = +sin ~)= —Jl——l—sin LA
2 8 8 2 4
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gl
21.5. a) 8 =-;—tg%=-;-;
l—tgz—
6) B0 _ = Lrseoo-Ligaoe=—¥3
1-tg275° 2 2 6
21.6. a) sin Z tos % = 1 sin x, 1 sinx =sin > cos =
2 2 2 2 2 2

x L .x x x x x
6) cos’ = —sin® ~=cos =, cos — =cos’ = —sin®> =
4 4 2’ 2 4 4

B) sin 2x cos 2x = % sin 4x, % sin 4x = sin 2x cos 2x.

r)cos* = —sin*Z =cosx, cosx=cos* — —sin’>.

2 2 2 2

21.7. a) cos (2 o+ 2PB) = cos 2 (a + B) — sin® (a + B).

cos (2 a+ 2B) = cos 2 (& + B) = cos % (a + B) - sin’ (a + ).
6) sin (2 at 2PB) = 2 sin (o + B) cos (a + B).

sin (2 a+ 2B) =sin 2 (a + B) =2 sin (a + ) cos (« + ).

21.8. 2) tg (2 o+ 2) = 8L+

1-tg%(c +B)
2g(a+P)
SO U S s oy )
g% +8) .
6)tg(a+B)———3—2B— Ba+B)=tg2(5 + )=
1- tg( + )
a B
_ 2tg(2+2)
(% By
1 tg(2+2)
MI.sint= >, Terem
13’ 2
cost——]—E tz=i.(_l§.)=_i.
THRAETI URTY AT
a)sin2!=25mtcost=2-—5-.(__)=_@_
13 "1 169

6) cos 2t = cos® ¢ — sin t-.l.i4~ _23 -_-!.l.?._

169 169 169
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22
2tgr 12) 5 144 _ 120

Bytg 2t = = = —
e I-tg?r  _25 6 119 119
144
F)Ct82f=—l—‘=—11—9'.
tg2t 120

2].10.c05x=i, O<X<E; Sinx= 2, tgx='i, ctgx: i,
5 2 5 4 3

a)Slﬂ?—x=2'i-3—£4-; 6)cost=E—i=l
s 5 25 25 25 25
3
B)thx— Ztg; ————2—:3.&___; r)ctgzx=___.
I-g’x ;.92 2 7 24
16
21.11. a) cost=-§-,0<r<£;
4 2
t cost +1 Jﬁ
cos—=1’-——=—;
2 2 4
.t 1-cost 2
Sin—= f——=—
2 2 4
.t
sin— cos—
tgL= 2-._-——7—;ctgi= 2=ﬁ
2 COS—’— 7 2 Slni
2 2
In
6) ctgr=— 7t<t<7,

sin— cos—
Sini= 1 cost = 2 N [gi—=—-—%—-=—2’ (;tgi=—2=—I
2 5 2 COSE 2 gnl 2
21.12.a) sin2x=—2, £<x<3—n
52 4
c052x=—\/l—sin22x=-—-‘;—; msx:—,’f-ei%-_-—_;_o_; '

. ’l—cost 3 sinx SX 1
SInx = | ———— =— Igx= =-3 clgx="—r=——
2 V10 cosx sinx 3
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3 Sn
6) tg2x=~, TI<x<—
) tg2x=7 4

[V RS
[
(=]
©n
=
]
|
o)
[=]
17
)
=
+
il
w

cos2x = -——-l--—-w
J|+tg22x

. 1-cos2x 1 sinx 1 oS x
smx=—‘{ = ; tgx= =—, Ctgx=——=3
2 J10 cosx 3 sinx

t 1 -
. 2sin--(cos--)
21.13.2) 0 _ - ’2=@i.
2cos? -- 2cos? = 2
2 2
cost cos? = —sin? L ' p
6) = 2 2 =08 — —sin —.
t Lt t .t y) 2
cos-- +sin-- COs — +sin—
2 2 2
sin4¢ - 2sin 2t cos2t —2sin2t.
cos2! cos 2t
€0s2f—sin2f _ cos 2t —sin 2t -
cosds (sin 2t —sin 2t) (cos 2t + cos 2t)
N
cos2t+sin2t
21.14. 2) sin2t - 2sint _ 2smt(cost—l)_ —2sint
cost —1 cost—1
cos2t — cos?t _ cos®t—sin®t - cos?t _
6) 5 = — =-1
1-cos“t sin“¢
B)sin2rctg s~ 1=2sintcost. _c_.(ﬂ —-1=2cos’t—1=cos 2t
sint
r)(tgt+ctgt)sin2t= _—l—--Z sin f cos £=2.
sin ¢ cos ¢
21.15. a) 2 = 2 = sin 2t.
tgt + cigt 1
sin?cos?
6) 2 _ 2 _ sin 2t =g
tgr—ctgr  —COS2At  —cos2t
sin¢ cost
21.16.a) (1 —tg 21y cos *=cos 2 —sin*r=cos 2t. .

6) 2 cos’ T pgnt I =2 cos (= + L)=—25in L
4 4 2 2 2

4-10561
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21.17.a) (sint—cos £)* =1 —sin 2f, sin?¢—2sin¢cost+ cos’ (=

=1 -sin 2t. ‘
6)2cos’t=1+cos2s, 1+cos2t=sin’r+cos’t—sin’t+cos’t=
=2cos’ 1.

B)(sinr+cos¢)’=1+sin2s, sin2¢+cos?e+2sintcosts=1+sin 2z
r)2sin?r=1-cos2t, |—cos?2t=sin’r+ cos’t—cos’+sin® =
=2sin’t. :
21.18. a)cos4t—sm 4 t=cos2t.

cos 20 = (cos® t—-sin 2 1) - 1 =(cos® t—sin 2 £) (cos® ¢ + sin t) cos’t—sin ‘¢

6) cos* ¢ + sin t=l—-;--sin 2t

. . . . 1 .
cos®t+sin ‘r+2sin?tcos? -2 sin 21 cos’ t=(sin 2 r + cos® )’ - 35|n22t=

=1-1 sin?2
2
21.19. a) ctg ¢ — sin 2t = ctg 1 cos 2.
cost — 2sin? tcost _cos ! (coszt—sin2 t) _ cost-cos2t

- - - =ctg f cos 2t
sin¢ sin ¢ sin¢#
6)sin2r—tgs=cos2rtgt,
2 2.\ .
2sintcos? 7 —sin¢ (cos f—sin t)smt cos2tsint
= = =cos2ttgt
cost cost cos!?
. 1-cos4t 1-cosdsr 1 .
21.20. a) sin® 2t = T T3 (1 - cos? 2t +sin® 2) =

(2sin? 2¢) = sin? 2¢

N |-

6)2sin2—;- +eost=1. 2(1-cost) > +oosi=1.

8)2sin’*2r=1 +sin(—i— —41). l-cosdt=1 +sin(§2£-—4l).
r)2 cos’t—cos2t=1. 2cos’ 1~ cos2t=2cos’ t—cos’ t+sin’t=1.

1+sin(= -61) l+sin(§—6t)

21.21.a) cos?3r= ——2 —— cos?3t= 1+cos6t _
2 2 2
.28
1—cos¢ =th1- w2l _ sin 3 _ 1-cost
lvcost © 2 P2 2t l+cost
2
8) cos? 3t = "_‘m(_:_'_:?"_) — cos?3r= 1+C2056' - 1—005(;”—31:)
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.2t
1-cost _ 2sin 2

2

1-cost
r) —— =t

=t
sint £

L N
2 Zsin—t—cos-r—
2 2

2122, 2) I + sin a = 2cos* (45° % )

2 cos? (45° - %)= 1 +cos(90°-a)=1+sina.

6) 2 sin%(45°- o) + sin 2 = 1,
1 —c0s(90°- 2a) + sin 20 = 1 - sin 2@ + sin 2a = 1;
a

B)l—sina=2sin2(45°—5),

2 sin®(45° - %—) =1-cos(90°-a)=1I-sina;

r) 2 cos® (45°+a) +sin 20 =1,
1 +cos (90° + 2a) + sin 2t = 1 — sin 2a + sin 20 =1,

1-cos45° - \/2 -2

21.23. a)sin 22,5° = J
2 4

l+cos45°=\/2+\/5
7

6) cos 22,5° = J

2

1 3n
3 TS ’2+~/5
B) sin — = = .
8 2 4
1+ 3 :
~ COST B 2—\/5
r)cos — = = .
8 2 V 4

21.24.3)sin2x -2 cos x = 0.

. . 1 . M. oA -
2cosx(sinx~1)=0, cosx=0, x=5+1m, sinx=1, x=5+21m,=>

T
=> x=—+1n;

2
6)sin2x - sinx =0,
sinx(2cosx—1)=0, sinx(2cosx—1)=0, sinx=0,
X =T7n, cosx=l, x=t£+2nn;

2 3

B) 2 sin x = sin 2x,

2sinx(cosx—1)=0, sinx=0, cosx=1;
X =T7n, X = 27|n, => X=nn.

99
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r) sin2x+cosx=0:
cosx=0

cosx(2sinx+1)=0=] | 1 =
sinx = —E

:>,x=§+1m__ neZwu x=(—|)k+l%+‘nk. keZ

21.25. a) sin x cos x = -‘]{
. 1 . 1 a7
2sinxcosx=—, sin2x=—; 2x=(-1)'= +nn,
2 2 6
T nn
={-1] n___+_;
=EVR TS
6) sin 4x cos 4x = %
sin 8x=1, 8x=£+2nn, x=-1t—+—n£;
16 4
B)coszf-—sin25—=l,
3 3 2
cosz—x=—l—, 2—x=:t1t-+21tn,x=t—+31tn,
3 2 3 3

r)sinff x—cos®x= —,

cos2x=— —, 2x=:t331 + 27, x=i—13z+1tn.

N -

21.26.2) 1 —cos x = 2 sin %

1-(1-2sin* 2y=2sin Z;sin*Z =sin Z; (sin-Z ~ 1)-sin
2 2 2 2 2
X
sm—2—=0' X = 27N
x=n+4nk’

sin£=l
2
X
6) I +cosx=2cos 3
1+(2cos* = —1)=2cos =
2 2
coszg =cox X;(cos X ~1)-cos 2=0;

2 2 2
100
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x
cos—=0

2 . x=n+2nn
cosX=y [x=dmk

21.27. a) 1 - cos x = sin x sin % .

1-(1-2sin> 2 )=sinxsin =; 2sin? = =2sin’ = cos =
2 : 2 2 2 2
sinZ =
sin? = (1-cos 2)=0; 2 . x=2m; x=2xn.
2 x x =47k
cosi—l

6) sin x = tg (1 +cosx),

. _ l-cosx . Isinx=1-cosx,
sinx = (I1+cosx);
SX l+cosx#0
T =
X+—=—+2nk x=2nk
V2sinx| x+Z =1 4 4 n x=2nk
4 . 7l' 31! X=—+2nk,
X+— 21{’( 2
X# T+ 2nn 4 4
X#M+271n
. X#n+2nn
21.28. a)sin’ 2x = 1,
) n
: 2x=—+2nn
[:ﬁgiil 2,[ PP S .
" 2x=——+2mnk 2 4 2
2
2 1
6)cos“ 4x= — ,
2
2cos? 4x— 1 =0; cos 8x = 0; 8x— — tanx= LR
2 16 8
B) sin> = = -31
2 4
2n
sin-;=-{1 _ %=(-1)"—+1m x=(—l)"—3—+21m
sinf-=——‘/i i=(-1)"‘(——)+nk x=(—l)"(——5)+2 k
2 2 2

x=Z42mk’
2
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r) cos? — =1
11 4
cos£=-l- i—:1:1r--i-21m
i ; : gn ; ——:t—+1m, =t—+4nn
osE=—— |ZotZlaom 4 3

4 2 (4 T3
21.29.a)cos 2x +3sinx=1.
1-2sin%+3sinx=1, sinx (2sinx—3)=0, sinx=0,
sinx=5 — HE CYMECTBYET,
x=mn, x € [0, 2r]} x=0, 7, 2=;
6) sin *x = — cos 2x,
sinx+1-2sin>x=0, sin®x=1, sinx=2%1,
n ) n3
x=—+an, xe€[0,2r] x=—,—7x;
2 22

B) cos 2x = cos® 2x, 2 cos®2x— 1 —cosx =0, cos’2x=1, cosx ==l
x=mn, x € [0, 2%] x=0, n, 27;
r) cos 2x =2 sin’ x,

1-2sin®x=2sin’x, sinx=#% —,

N | -

s=+Tink xe[0,2m] x=2, 2% I 1ln
6 6 6 6 6
21.30.a)sin 11° 15" - cos 11° 15" cos 22° 30’ cos 45°=

= % sin 22° 30" cos 22° 30" cos 45° = % sin 90° = -;—

1
16"

6)sm——cos—l[-cos cos — 1
48 48 24 12 8

1+ cos40° + cos80°

4
sin — =
6

21.31.a) tg40° =
sin80° + sin 40°
2 o
_ 2c0s” 40° + cos40° 1g40° = 1g 40° ctg40°=1
s5in40°(2cos40° +1)
| 6) }—-c0s25" +cos50 —1g65° =

sin50° - sin 25°
2005’ 25° - c0s25° g5 = L0525 200825° -1
25in25° cos25° —sin25° sin25°  2c0s25° -1
= ctg25° — 1g65° = 1g65° — tg65° = 0.
21.32. a) sin 3x =3 sinx— 4 sin’ x.
sin 3x = sin (x + 2x) = sin x cos 2x + sin 2x cos x =
= sin x — 2 sin® x + 2 sin x— 2 sin® x =3 sin x — 4 sin’ x.

~tg65° =

102
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6) cos 3x =4 cos *x — 3 cos x.
€08 (x + 2x) = ¢os X cos 2x — sin x sin 2x = 2 ¢os’ x — cos x — 2 oS X sin’x =
=2cos’x—cosx—2cosx+2cos’ x= 4 cos® x~3cos x.

21.33. 2) /(x) = 2cos 2x + sin® x = 2cos2x+% (1 —2cos2x) =

= 3—cos2x+ -l-
2 2°

TMockoneky HauGonwuice 3HayeHHe GyHKLMHM y = cos 2x paBHO |, a
HaumeHbuee — 1, To HaubGonbIee 3HaveHue dyHkuMH f{x) paBHO 2, a
HauMenbmee — 1,
. .2

6) f(x) = 2sin” 3x -~ cos 6x = (1 - cos 6x) - cos 6x =1 — 2 cos 6x.
[Tockonsky HauGonsee 3Ha4eHUE GYHKUKH y = cos 6x paBHO 1, a
HauMmeHbliee —1, 70 HanbGoabiee 3Havenue Pyunkumns fx) pasHo 3, a
HauMeHsbLiee —1.

|
sin22,5°c0s22,5° ism 45 R N
cos?67,5° -sin?67,5° cos135° 2

x=iz;—t-+21rk = x=—%1£.=—120°:

21.34. a) cosx =

_ sin? 75° — cos? 75° _ —cosl50° \/3 R

4sin15°cos15°  2sin30° 2’
2
x=(_1)"—31"-+2nk=—n—§=-240°.

6) sinx

21.35.2) 3 sin 2x + cos 2x = 1.

6 sin x cos x -2 sin”x =0;

2sin x (3 cos x —sin x) =0;

sinx =3 cos x;

tgx=3; x = arctg 3 + 7n, sin x = 0; x= nn,;
6G)cosd4x+2sindx=1.

— 2sin® 2x + 4 sin 2x cos 2x =0;

sin 2x (2 cos 2x —sin 2x) = 0.

c052x=% sin 2x, tg2x =2,

1 7%
2x=arctg2 +mn, x= > arctg 2 + ——10 |

R
cos—
5
sin2x=0, 2x=mn, x= %
21.36. a) 4 sin x + sin 2x =0, x € [0; 27)

2sinx{2+cosx)=0, sinx=0,
€OS x = ~2 — HeT peLeHui
x=0,x=mnx=2mn
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6)cos2(3x+%)—sin2(3x+%)+—“23=o,xe[§4£,n]
cos(6x+£?.t_)=_._ls‘ Sin6x::_._i3’
4 2
k
6;:_]".1.‘..-&- z_lkl-}-n_
x = (— 1) 3 nk, x=( )18 o =1

(2cos* X —1)=cos = ; cos x = cos —
2 9 9

.9
Xx =zZarccos(cos ; )+ 2nn

Ortciona uMeeM, YTo ypaBHEHHE Ha oTpeske [-2x, 2n} umeer 4 KopHa:

z —21t,—£, 3,21!— 1[-.
9 9’9 9
21.38. a) (cos x — sinx)* = | — 2 sin 2x=2x, x€ [23—",%]

I-sin2x=1-2sin2x sin2x=0, x= ? 2 KopH.

6) 2 cos® (2x — 1)—25in2(2.x— —n-)+ 1=0,x¢e [E,E]
4 4 2’2

cos (4x — E)=— l sin4x=- l, 4x=(- 1) z + 7k,
2 2 2 6

x=(-1)" 2—7; + 24]5- 3 KOpHS.

§ 22. Ilpeobpazosanue cymm mpuzoHoMempusecKux Qyrxyuii
6 npouseedenua

40° +16° 40° -16°
CoSs

22.1. a) sin 40° + sin 16° = 2sin = 2sin 28°cos12°

6) sin 20° - sin 40° = 2sin 20 ;40 cos 20 ; 0 _ —2sin 10°c0s30° =

=-4/3 sin 10°.
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10° +50° 50° -10°
Cos 2

= 2sin 30°c0s20° =

B) sin 10°+sin 50° = 2sin

= cos 20°.

52 - 36 cos 52 +36 = 2sin 8°cos44°.

r) sin 52° — sin 36° = 2sin

22.2.

15" +45 cos 45 -15 =2 ¢os 30°cos 15° =

a) cos 15° + cos 45° = 2cos

= 3 cos 15°.
6) cos 46° — cos 74° = 2sin 46 +74 sin L ;'46 = 2sin 60° sin14° =
= /3 sin 14°. ‘
B) cos 20° + cos 40° = 2cos 20 +40 cos 40 ;20 =2 cos 30° cos 10° =
= «/3 cos 10°.
r) cos 75° — cos 15° = 2sin 75413 sin I5-75_ 2 sind5° sin30° =— —\/2-5—
r_n L.
22.3.21)sin-7E —sin =2 sin 510 o5 5 10 =25in-—1-t-coszz.
5 10 2 2 20 20
r. T n_r
6)sin-7£+sin—1£=25in3 4 cos 34 =25in7—ncos—7£-.
3 4 24 24
T n o=
n n 6 7 6 7 13n n
B) sin — +sin — =2 sin COS =2 sin — cos —
6 7 84 84
n.r r.r
1‘)sin£——sirllt—=2$in3 1 s 311 =2sin4—ncosﬁ
3 2 2 33 33
r,.r r_r
224.2) oS~ — cos— =2 sin 1020 , 20 10 =—25in3—ﬂsin1
10 20 2 2 40 40
lr 3n  lx_3x
6)cosm+cos3—"=2cos 2_ 4 cos 12_14 =2cos§£cos—7—t-=
2 2 6 12

=-J3 cbs—l.
12
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LS r.r
B)cosE—cos—n——Zsm 3 1 g 1L 5 — agn g—sin -3—7£
5 11 2 55 55
Jn Sm 3n Snm
3n S5n 84 8 a4 Tn
r) cos— +cos— = 2¢0s cos = 2¢0S c0s —
8 4 2 1 16
3t—t 3t

22.5. a)sin 37— sin{=2sin

6) cos{a—2P) — cos{(a+2pB) = 2sin

+1 .
cos —2— = 2 sint cos 2t

a+2p-0+2p

= 2 sin a sin 2.
6t + 4t

a—2B+u+ZBSin

6t -4t

B) cos 6/ + cos 4t =2 cos

r) sin{a — 2P3) — sin(a +2f3) = 2sin

cos
2 2

2

=2 ¢cos Stcost.

a-2+a+2B _

=-2 sin 2f3 cos .

22.6. a) 1g 25° +1g 35°= sin(25" +357) -

a-2p-a-28 cos
2

2

sin60°

c0s25° cos35°

. T k18
sy ———
(5 10) _

V3

- 2¢0525° c0s35°

sm——~

¢0s25° cos35°

t._._
_ %1

T 7
O)tg — ~tg — =
5 10 cosZcos

5 10 5

B) tg 20° +tg 40° = Siﬂ(20° + 400) _

X =
COS—COS—
10

e
cos—
5

sin 60° B3

c0s20°cos40°

142

22

2sin

c0s20°cos40°

(X _T LT
sm(3 4) _Mn o,

68°+22° . 22
sin

2¢0520° cos40°

\/5 sm

0_680

c0s68° —0s22° 2

2

22.7. a)
sin68 —sin22° .
2sin

68" —22°

68 +22°
sin

2
—sin45°sin23°

S = —p45° =—|.
sin 23" cos45°
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130° +110° 130° -110°
Cos

sin130° +sin110° _ 250~ 5
cos130° + cos110° 130°+110° _ 130°-110°
2cos 3 cos 5

- sml20"c0510o _ sleOo —tg 120°=— N5
cos120° cosl0®  cos120
22.8. a) sin 35° + sin 25° = cos 5°.
35 +25 - 35°-25
cos

3 =2sin30°cos5°=cos5°

sin35° + sin25° = 2sin

6) sin 40° + cos 70° = cos 10°.
40° +20° 40° - 20°
cos — =

sin 40° + cos 70° = sin 40° +sin 20° = 2sin 2 =

= 2sin 30°cos 10° = cos 10°

B) cos 12° — cos 48° =sin 18°.

12°+48> . 48°-12°
sin 3

cos 12° — cos 48° = 2sin

= 2sin 30° sin18° = sin 18°
r) cos 20° — sin 50° = sin 10°,
20° +40° . 40°-20°

sin 5 =

cos 20° - sin 50° = cos 20° — cos 40° = 2sin

= 2sin 30° sin 10° = sin 10°.
229, o) Sin2atsinba _ 40
: cos2a + cosba
) ) 2sin 2a+ 60 cos6a—2a '
sin2o +sinba _ 2 2 _sindacos2a _
cos2a + cos6a 2¢os 2a+6a _6a-2a cosdacos2a

cos
2 2

_ sinfa
cosda
cos2a — cos4a
cos2a + cosda

=tg 4a.

=tglatga

2si 2e+4a . 4a-2a
cos2a-cosdq _ SMTT ST _ sin3asina

cos2a+cosda o 20 +4a cos 40-20  cos3acosa
2 2

=tgJutg a.

22.10.
a)cosx+cos3x=0.
x+3x 3x—x

2 cos cos =0; cos 2x cos x =0;
2 2
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2 —£+ —£+M

[cos2x=0 T PR

cosx =0 x=1+mk x=Ztmk
2 2

6)sin 12 x + sin4x = 0.
12x+4x 12x—4x
cos

2 sin 5 =0; sin 8x cos 4x=10;
8x=nmn =
sin8x=0 B M nn
; ; s x= —
cosdx =0 4x=£+nk T Tk 8
2 -+t
8 4
B) COS X = COS 5x.
cosx—cos Sx=0:
2 sin ﬁiéi sin x—x =(; sin 3x sin 2x = 0;
_m
sin3x=0 [3x=mn =3 )
sin2x=0 ~ |2x=mk * | _mk’
2
r) sin 3x =sin 17 x.
sin 17x ~ sin 3x =0;
2 sin 17x-3x cos 17x+3x —0:
2 2
nn
, sin7x=0 | /X=™ ==
sin 7x cos 10 x=0; ; n 3
cosl0x=0 10x=—+nk T Tk
2 X=—4—
20 10
22.11. a) sin x + sin 2x + sin 3x =0,
sin 2x + 2 sin f—?-{cos zx_z—_x_ = (),

sin 2x + 2sin 2x cos x = 0;
sin2x (1 + 2 cos x) = 0;

sin2x=0 2x=nn g
| 2n ; 2
cosx=—5 x=t?+2nk x=i-2—n+21tk

6) cos 3x — cos 5x = sin 4x.

. 3x+5x . 5x-3x .
2 sin 5 sin 3 = sin 4x;
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2sin 4x sin x — sin 4x = 0;
sin4x(2sinx-1)=0;

sindx=0 4x=nn x=¥
. _l > _ kT 3
smx-; x=(-1) 6+7tk x=(—l)"£+1tk
6
T 7
1 - -3'+f 1—3'
22,12.a) — —cost=cos ——cos =2 sin sin =
2 3 2 2
n, ot TR
=2sin(—+ =)sin(— - —).
G+ G-
L
6)—3+sint=sin-’r£+sint=25in3 cos3 =
2 3 2 2

ki t n {
=2sin(— + =)cos(— - =).
51(6 2) (6 2)

n n
. —+t ——t
B) ! +2cost=2 (l+cost) =2 (cos£+cost) =4 cos 3 cos 3— =
2 3 2 2
=4cos(£+i)cos(£_i)
6 2 6 27

T n
t+——t  t-—+t

r)cost+sint=cost+cos(1[-—t)=2005 P =
2 2 2

-

n n n
cos 3 cos 4) N cos( 4)

22.13. a) sin 5x + 2 sin 6x + sin 7x = (sin 5x + sin 7x) + 2 sin 6x =

=2 sin 51-;7:{ cos Tx=3x + 2 sin 6x =

= 2sin 6x cos x + 2sin 6x =2 sin 6x (1 + cos x) = 4 sin 6x cos® %

2x+4x V 4x-2x
COS 2 =

6) 2cos x + cos 2x + cos 4x = 2¢os x + 2¢0s

3x
=2 cosx + 2¢os x cos 3x = 2 cos x (1+cos 3x) =4 cos x cos’ 5

22.14. a) sin ¢ + sin 2¢ + sin 37 + sin 4 = (sin ¢ + sin 4¢) + (sin 2/ + sin 3¢) =

t+4¢ 4¢—1t . A+ -2
cos——— + 2 sin cos 5

=2sin
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. 5t 3t .5t {
=2sin — cos — +2sin — ¢os — =
2 2 2 2
¥t 3t
=25inZ cos£+cosi =4sinzcos 2 2 oS 2 2 -
2 2 2 2 2 2

.5t t
=4 sin — coOS ! CoS—.

6) cos 2¢ — cos 4¢ — cos 61 + cos 87 = (cos 2¢ + cos 8f) — (cos 4¢ + cos 6f) =

2t +8¢ 8t -2t 4t + 64 61— 4t
=2 cos cos -2 cos cos =
4 5 > : x
=2¢0s 5t cos 3t—2 cos Stcost = _
=2 cos 5t (cos 3t - cos f) = 4 cos 5t sin S+t si ____t—23t =

=—4 ¢cos 5t sin 2t sin {.
22.15.
a) sin 20° + sin 40° - cos 10° = 0.

20° +40° 40° - 20°
cos

sin 20°+sin 40°—cos 10° = 2sin —cos 10° =

=2 sin 30° cos 10° -~ cos 10°=2- % -c0s 10° —cos 10°=0.

6) cos 85° + cos 35° — cos 25° =0.
85° +35° 85°-35°

c0s 85°+cos 35°—o0s 25° = 2cos 3 cos —¢os25° =

2
=2 cos 60° cos 25° —cos 25° =2 % -cos 25° - cos 25° = 0.
22.16. a) sin 3x = cos 2x,
sin 3x — sin (%— Zx) =0

3x-—£+2x 3x'-+1t-—2x

2sin cos 2 ={);
2 2
sin | ———1 cos 5—+£)—0,
4 2 4
sm(s———-)=0 é-x—_£=7[n x=_1t.+£’£
.12 4 10 5 'x=£+
Ix m 0w ’ n ’ 10
el = et ==tk x=—+2nk
cos( + ) ¢ )

2nn

5



http://gdznews.ru/load/
6) sin (5 ~ x) = cos (2x + 7).
sin x = - cos 2x;

cos 2x + ¢cos (12‘._,,) =0;

2x+Z-x 2x+ Lo
2 cos cos 2 =0;
2 2
( 1:) (3x n)
cos | —+—| cos | ———| =0;
24 2 4
x
cos(—+—]=0 eIl im xX=—+2%n
2 _1r+21rk
3x = 3x m_m B L 2 3
—_—— = ———=—+ k =5t
4 2 4 2 2 3

B) cos 5x = sin 15x

€0S 5x — cos (g— Zx) =0;

5x+E—15x E-le—Sx

2sin sin =0,
2 2
sin (5—’—3) sin (E—mx) =0; sin (5x—-’5 sin (wx-f) =0
2 4 4 4 4
5x T[) Sx T )
sin| ———=]=0 |2_T_, L]
(2 2 %S
n Ix mow ’ n Tk
—_——— | = — —_— = e— G —
sm( +4) 0 2+4 2+ x 20 10

r) sin (7x + x) = cos (9 + 2x).

—sinx=-cos2x; cos2x—sinx=0; cos2x- cos (g-x) =0;

2x+Z-x 2x+=—x
2 sin 2 sin 2 =0;
2 2
sin (—-+—) si (————) ={; sin (1+£ s (3_::_5) =0;
2 4 2 4

. X xX =
|sinj=+—{=0 == =—=

( n 2+4 " X=——+2mn n 2nk

'(3 1:] T ’ x_=%+2_7lk T8 3

1
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22.17. a) 1 + cos 6x =2 sin® 5x

I +cosb6x=1-cos 10 x; cos 6x + cos 10x=0;

6x+10x 10x - 6x
cos

2 cos =0;
2 2
cos 8x cos 2x =0,

n Tk
c0s8x =0 Sx=—+T7k X=—l—6'+—§—
cos2x=0 T ’ T mn

2x=—+T7n X=—+—
2 2
6) cos? 2x = cos? 4x.
1 1
— {1 +cos4x)= — (1 + cos 8x);
2( x) 3 ( )
cos 4x - ¢os 8x = 0; _
2 sin Ax+8x sin 8x-dx =0, sin 6x sin 2x = 0,
2 2
_Tn
sinbx=0 [6x=mn ary 7n
; ; ; x=—.
sin2x=0 2x=mk x—ﬁ 6
2
8) sin? > = cos? Ix
2 2
—;—(l—cosx)=-;—(l+cos7x); cos Tx+cosx=0;
2 cos XXX cos XX =0; cos 4x cos 3x=0;
2 2
ety _R,m
[cos4x=0 ' x=5tmwm . =87 s
cos3x =0 3x=l 4k x=£+lt£
2 6 3

r) sin® x+sin? 3x = 1.

%(l—cost)+%(l—coséx); cos 2x + cos 6x = 0;

2 ¢os 2x;6x cos 2“2'6)‘ =0; cos 4x cos 2x = 0;
l:cos4x=0 ) x=gTmm 178 4
c0s2x =0 2x=£+ﬂk x=£+£l—(-
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22.18. a) 2sin’ x + cos Sx = 1.
1l -cos2x+cosS5x=1;
€0s 5x—cos 2x=0;

. Ix Tx 2mn

sin—=10 —=T7n X=—
2 . 7

sin3—x=0 3—Jt=1tk x=2t—li
2 2 3

6) 2 sin? 3x — 1 = cos” 4x — sin® 4x
—¢os 6x = cos 8x;
cos 6x + cos 8x =0;

6x+10x 8x - 6x

2 cos cos =0;
' 2 2
cos 7xcosx=0;
8x="1+mk x=lt—+—“—li
cos8x=0 2 ) 16 8
[cos2x=0 ' T ' n oW
2x=—+m7n X=—+4—
2 4 2
22.19.a) tg x+tg 5x = 0.
sin{x +5x) o: sin6x
COSXCOS5x  COSXCOSSx
- { _E
. 6x=mnn *=% nn
sin6bx=0 x=—
cosx#0 ; <x¢£+nk; <x¢£+1tk; 6
2 2 T
cosSx#0 x#—+T7k
bid nt nf 2
Sxt—+ml |x#E—+—
L 2 . 10 5
6)tg Ix=ctgx.
. sin3xsin x = cos3xcos x
sin3x cosx
=——"—; <cosIxz0 ;
cos3x sinx )
sinx#0
cosdxcosx—sin3xsinx=0 [cos(3x+x)=0
cos3x#0 ; scos3x=0 ;
sinx#0 sinx#0
n T Tn
dx=—+mn X=—+—
cosdx =0 2 8 4k
cos3x = 0; 3x¢£+nk; x¢£+-n—; x=£+ﬂ.
. 2 6 3 8 4
sinx# 0

x#nf xzml
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B) tg 2x = tg 4x.

. . sin2xcos4x =sin4xcos2x
sin2x _ sin4x

= ; 4cos2x# 0 :
c0s2x cosdx
: cosdx 20
=™
. . 2x =nn =7
sin{4x-2x)=0 {sin2x=0 "
cos2x# 0 3 4¢052x #0; <21¢£+nk; <x¢£+“—; x
2 4 2
cosdx#0 cosdx =0
m LA {4
4x+—+ml X #
L 2 . 8 4
r)ctg£+ct 3_x=0
7 BT
X 3x
Cos=— €OS—-
__+_2_=0:
. X . 3x
sin— sin=
2 2
f [ (3x «x
cosXsin > + cos X sinX =0 Sl"(—+ —) =0
2 2 2 2 2 2
<sini¢0 : ; <sin£¢0 R
2 2
sin>X 20 sin>X 20
[ 2 2
sin2x=0 2x=mn |x=2% =1
2 2 x=Z4mk
<sin§¢0 ;<§¢nk s 4x#22nk ; {nxdk €; 2 .
. 2né 3nx4¢ X=m+2nn
. 3x 3x =
sin—=0 —=nl
. 2 L2
22.20. a) sin x + sin 3x + cos x + cos 3x=0.
. x+3x 3x—x x+3x Ix—-x _ _
2 sin cos + 2cos coSs =0;

sin 2x cos x + cos 2x cos x =0; cos x (sin 2x + cos 2x) = 0;

ﬁcosx-sin (%+2x) =0,
cosx=0 =£+1[n x=1t_+m
sin(£+2x)=0; = x mk
4 —+2x=mk |xX=-—+—
4 8§ 2
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6) sin 5x + sin x + 2sin® x = 1.
sin Sx + sin x — cos 2x = 0;

2 sin X+ X cos Sx—x —cos2x =0;
2sin 3x cos 2x — cos 2x = 0; cos 2x (2sin 3x - 1) =0;
r
cos2x =0 2x=£+nn x=£+E
|- 4 2 .
sin3x=—" a7 ! i T )
Ix=(=1)"—+nrk |x=(-1)—+—
2 ( )6 ( )18 3
22.21. a) sin 2x + sin 6x = cos 2x
2 sin x+3x cos 6x - 2x —-¢os 2x=0;
2 2
2sin4x cos 2x —cos 2x=0; cos 2x (2sin4x-1)=0;
n wn
X=—+—
cos2x=0 2x=-11+1m 't[ 2
ind _1 2 x D | x=——+2mk
s =3 lax=-D Tk ;t
6 X=—Z+27[k

- Hx .
4 24 24
6) 2 cos® x — 1 = sin 3x

cos 2x = sin 3x; €0s 2x — cos (g— 3.x) =0;

2x+£—-3x 1;——3x—2x

2sin - sin =0;
2 2
sin{—-=1|s (E_E) =0; sin (E—— s (éf___’f) =0;
4 4 2 4
sm(———)=0 i-—%:-:nn x=—+2nn
Sin S—X—E = 25———75-=1[k x;.—l.f.ﬂ
4 2 10 5

T
Orciona BUAHO, YTO JAHHOE YpaBHEHHE UMeET Ha oTpeske [0, 3 12 xopHus:
T
X=— HX™
4
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22.22. a) cos 6x + cos 8x = cos 10x + cos 12x

6x + 8x 8x - 6x 10x+12x 12x —10x
2 cos cos =2 cos cos ;

2 2 2 2
cos 7x cos x = cos I lx cos x:
cosx(cos 7x—cos 1Ix)=0;
Tx+11lx |, Tlx—-7x
sin 3

L)

2 cos x sin

€0s x sin 9x sin 2x = 0;

x="tmn
cosx=0 2k x:ﬂ
sin9x =0, x=% 2 1.K. x € (0; 2,5), TO0°
: . _m
sin2x =0 xl X = 9
x=—
L 2

2'9°9°3°9°9° 379
6) sin 2x + 5 sin 4x + sin 6x =0. (sin 2x + sin 6x) + 5 sin 4x = 0;
2sindxcos2x+5sind4x=0; sindx(2cos2x+5)=0;

b}

sindx=0(T.kx. 2cos 2x + 5> 0 npH BCeX x); dx=mn; x= RT"

’

Tk xe(0;2,5),7 x= %

oA
A|‘=“

'§ 23. peobpaszosarnue npouseedenun
mpuzonomempuyeckux QyHxyuii 8 cymmsr

23.1. a) sin 23" sin 32" = —;—(cos (32°-23")-cos(32°+237)) =

(cos 9" — cos 55°).

2 24)°
B) sin 14" sin 16° = %(cos(m'— 14) - cos (16” + 14')) =
=-1-(c052’—c0530')= 1 c032°_£ .
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. T n . [ = . {nt n . 13n .
r)251n— COS— =S8IN| —+~—| +8S1N| — =~ | =8SIn—— —SIn—.
8 5 8 5 5

8 40

23.2. a) sin (¢ + B) sin (@~ ) = sin2 & — sin2 P = cos2 f — cos2 o =

= -%(cos2B—cosZa).
6) cos (a + B) cos (o — B) = cos” B — sin® & = cos’ a — sin® f =

= —;-(c052[i+ cos2a);

B) cos(2+E cos 2 B)ccosB i@ o LB -
2 2 2 2 2 2

2
= %(cosB +cosa);
r) 2sin (a + f)cos(a — f)=sin 2a + sin 2f.

23.3. a)cos a sin (o + B) = % (sin(2a+P) +sin(a+P-o))=

% (sin (2a + B) + sin B)).

6) sin (60° + a) sin (60" — 0) = %(cos 20 - c05120°) = -;—(cos2a +%) .

B) sin P cos (o + B) = lz(sin (o +2B) +sin(f—a-P))=

(sin (a + 2f) —sin a)).

N | —

n n 1 n 1
rjcos|a+—|cos|a——1=—| cos2a+cos—| = —cos2a.
4 4 2 2

N

23.4. a) cos (X+§) cos (x—g) -0,25=0;

| 2n 1 1 1 1
— [ cos—+cos2x | = —; — | ——+cos2x | = —
2 3 4 2 2 4

cos2x=1; 2x=2xnn, x=nn;

6) sin (x+£) cos (x+£) =1
3 3
1 T n
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1
- sin(2x+£)+sin£ =1,
2 6 2

1 sin| 2x+ 2 +l =1 sin| 2x+ = +l =1,
2 6) 2 6) 2

Zx+%=g+2nn; x=%+nn

23.5. a) 2 sin x cos 3x + sin 4x = 0.
sin {x + 3x) + sin (x — 3x) + sin 4x = 0;
2 sin 4x - sin 2x = 0;
4 sin 2x cos 2x — sin 2x = 0;
sin 2x (4 cos 2x—1)=0;
sin2x =0 2x=nn X = ——
cos2:t=l : 2x=:tarccosl+21tk ; 1 1
4 4 x=15arccosz+1rk

ox o 3x b1 x 3x x  3x 1
6)sin — sin — = —, — |cos| ———|~co5| =+— | |=—;
2 2 2 2 2 2 2 2 2

cosx—cos2x=1; 2cos’x—cosx=0; cosx (2 cosx~1)=0;
n
cosx=0 =—+7n

i T P 6

23.6. a)2 sintsin 2¢{ + cos 3t=cost. '
2 sin ¢ sin 2t + cos 3t =cos (2t ~t) — cos (2t + ¢)+ cos It=cos t.

6) sin a2 sin | = —15° cos(ﬁns" -1
2 2 2
sin a — 2 sin E—15' cos g+lS' =sin o0~
2 2
- sin 3—15°+9-+|s°)-sin 2 5% 15| =
2 2 2 2
=sina — sin a —sin (-30") =sin 30" = -;— .

23.7.2)sin 10" cos 8" cos 6 = % sin 10" (cos (8" —6")+cos (8" +6°) =

sin 10° cos 2* + % sin 10°cos 14° =

(sin 12" + sin 8" + sin 24" —sin 4°).
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6) 4 sin 25" cos 15° sin 5" =2 sin 25° (sin 20" +sin (—-107)) =
=2 (sin 25° sin 20" — sin 25° sin 10°) =
=co0s 5" —cos 45’ —cos 15" + cos 35° =

. . .1
= _ + o
¢c0s 5" —cos 15" +cos 35 \E
23.8. a) cos” 3°+cos” 1°—cos 4° cos 2= cos? 3" +cos® 1"—cos (3'+1") cos (3" - 1) =
=¢c0s? 3 +cos’ 1" —cos® 1" +sin* 3" =cos? 3" +sin?3° =1
6) sin® 10" + cos 50" cos 70" = sin? 10" + cos (60" — 10°) cos (60" + 10°) =

=sin? 10" + cos? 60° — sin® 10° = cos? 60° = % )

1-4sin10°sin70° _

23.9.a) ~2sin70" =
2sin10° 2sin10°
_ 1-2c0s(70° —10°) + 2cos(70° +10°) _ 1-2c0s60° + 2¢0s80° _
2sinl0° 2sin10°

l—2-—l—+2sinI0°

S S—
2sin10°

6) tg60 +4 cos 100° = tg 60 +4s:|n40 cosi00 -

sin40° sin40’

N
_ 1g60" + 2sin 140° + 2sin(—60°) _ V3 +2sin40 -2

sin40° sin40°

- 2s5in40° _ 2

sin40°

Sx 3x
23.10. a) sin 3x cos x = sin — ¢cos —
2 2
1 (sin (3x + x) + sin(3x - x)) = 1 sin §+£)+sin 3x 3 ;
2 2 2 2 2 2
sin 4x + sin 2x = sin 4x + sin x; ’
sin 2x — sinx = 0;
2 sin 2x-x cos 2xtx =0;
2 2
x 3x
sin — cos — =0
2
sm—= X x=2mn
2
. n 2wk
3x - X=—+4—
cos——=0 ) ——+1tk 3 3
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6) 2 sin GH) sin (;_X) +sin®x = 0.

Y .
2 (sm2 i sinx | +sin®x=0;

1--sin®x=0; 1 (1-cos2x)+1=0; cos2x=—1;
2
2x=q+ 2 an; x=g+nn.

B) sin 2x cos x = sin x cos 2x.
% (sin 3x + sinx) = % (sin3x -sinx), sinx=0; x=nn
1) cos 2x cos x = cos 2.5x cos 0,5x.

% (cos x + cos 3x) = % (cos 2x + cos 3x),

€OS X = COS 2x; cos x—cos 2x=0;
2sin 2125 G 2X-3% =0; sin3—xsin-{=0;
2 2 2
. 3x 3
sin— = —=1n 2nn
2 2 . =——
’ 3 3
sinX = Xk x=2nk
2 2
23.11. a) sin x sin 3x =0,5.
% (cos 2x —cos 4x) = %; cos 2x = 1+ cos 4x;
cos 2x=2cos*2x; cos2x(2cos2x— 1)=90;
cos2x=0 2x=£+1m x=£+ﬂ
1; : 4 2 , OTCHO/1a HAHMEHBLLIHIA
COSZX_E 2x=i§+2nk x=i%+nk

. . T L3
NOJIOKHUTENBHEIH KOPEHL E , HanGouBLLIMIE OTpHLATENLHBIR KOPEHE —--g ;
6) cosx cos 3x+0,5=0

% (cos 2x + cos 4x) + % =0; cos 2x + (1+ cos-4x) = 0;

cos 2x + 2 cos® 2x = 0; cos 2x (2 cos 2x + 1) =0;

cos2x=0 2x=1t-+1[n X=£+ﬂ
2 N ; 4 2 , OTCIOZA HAUMEHDBLIHI
= — 14 . T
cosex=> Zx=tTelmk  |x=toemk

n . w
TIONIOKMUTENbHLIA KOpeHb +— , HaMGONbLIMI OTpHLIATENBHBIN KOPEHDb T
4

120



http://gdznews.ru/load/

23.12. a) f{x) = sin (x+%) cos (x-l) =

24

. T LS . n n
= sin| x+—+x—~— |+sin| x+=——x+— |l =
( ( 8 24] ( 8 24))

1

2

1 . n 1 . nm 1 . 7 1
=—sin|2x+— |+ —sin —=—sin| 2x+— | + —.

2 12 2 6 2 12 4
ITockonbky HavboNbIIEe ¥ HAUMEHBIIEE 3HAYECHUS (PYHKLIMH

. T .
y=sin { 2x +E paBHbl | ¥ —1 cOOTBETCTBEHHO, TO HaubONbUIEE H

3 1
HavMeHbliee 3Ha4eHUs GyHKUMM f{x) paBHbI 7 H “3 COOTBETCTBEHHO.

6)Ax) =

. n) . n)_1 ( 7 n) ( T n) ]
sin| x+— |sin| x+—|=—} cos| x+=-x+=|-cos| x+—+x-—=||=
8 3] 2 3 3 3 3

= l (cosﬁ—cosh) =—--l- - l cos 2x.
2 3 4 2

nOCKO.ﬂbe HauboblLICe W HAUMEHBILICE 3HAYCHHS q)yHK[lHHy =cos 2x
paBHbI 1 1 —1 cOOTBETCTBEHHO, TO HanbObLIEE U HAMMEHBILIEE 3HAYCHHA

1
dynkunm f{x) pasHbi 1 H —% COOTBETCTBEHHO.

23.13, cos® (45" — o) — cos? (60" + a) — cos 75" sin(75° - 2a) = sin 2a.
cos’ (45° — &) — cos® (60" + a) — cos 75" sin(75° - 2a) =

= cos® (45' — a) — cos” (60" + a) - % (sin (75" - 20+ 75°) +

+s5in(75" - 2a-75")) = % (1 +cos(90° —2a)) — -;— (1 +cos (120" +
+20)) - -;- sin (150" —2a) + -;— sin 20 = sin 2a - —;— (cos 120° cos 2a -
—sin 120° sin 2a) - -;— (sin 150° cos 2a —sin 2a cos 150°) =

= sin 20— 1 (—l cos 2a — —Jz sin 2a + 1 cos 2a +
22 2 2

+ % sin 2a) = sin 2a.
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I'aasa S. IIpon3soanas

§ 24. IIpeden nocaeoosamensvrocmu

24.1.a)y,=3 - 2n.

n=1, y2a=-1 y3=-3, ya=-5,
6) yu=2n*~n.
n=1 »2=6, =15 Ya=128,
B)y,=n’—1.
YI=01 }’z=7, y3=26’ y4=63s
r 3n-1
2n
n=1, )’2=%=]%, }’3=%=1‘;“
)’42—]:'2, y5=l=l—2-. |
8 8 S 5
24.2.a) y, = (-1)".
n=-1 y2=1 »n=-1 ya=1L
-2)"
% y"_n2+l'
- -4 -_8__4
B4 > Y2 5’ y3 10 5’
_ 16 _ .32 _16_ .3
ST SR TR TRATS
. "l
B) Yy = ("
1 1 _ 1
}’l——m' }'z‘“m, Y3 —1,_050-’
1 _ 1
¥4~ o000 3~ 10000
-n"+2
r) J’n=——.3n_2 .
-1 =3 =1 =3
n=hL »2 i Y3 7’ Y4 0"

243.a) y, = 3cosEE .
n

3
»n=3, »n=-3 YJz’E,. ¥a =0,

122

¥s =-7.
Ys= 45.

Ys= 124,

Y5=—].
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6) 7= tg((-l)"%).

y|='—l.’ J’z:]: J’3=—|, )’421,' )’5=‘l-

n
B) y, =1 —cos’ =
n

»n=0, »n=1, }'3=%, y4=%, ys=sin2—155.
r) y, = sin n — cos tn =—cos nn. .
}'|=l, .Vz=—1, }’3=‘, Y4=_1, Ys= l-
244.22+ 32+ 52+ P+ 112+ 1324+ 172+ 197 =
=4+9+25+49+121 + 169 + 289 + 361 = 1027
245.a)y,=n—-1,neN. 6)y,=—n,neN.
B)y,=nt+4,neN. Dy,=11-n,neN.
246.a)y,=5n,neN. 6)y,=6n,neN.
B)y,=4n,neN. r)y,=3n,neN.
24.7.a)y,= 13", neN.
6) y,=(n+2)% neN.
B) y,= 1, neN.
Dy,=n +1, neN.
2 1 : 2n+1

24-8-3)}’n=?;=F; 6)y,= el
B)yn=—l-‘ r)y=——L———-

n’ " (2n+1)(2n+3)

24.9.2) |; 1.4; 1,41; 1,414; 1,4142.
6)2; 1,5; 1,42; 1,415; 1,4143.

2-n
24.10. y, ok
‘a)y,=0, n=2,
: 3
6) Yu -26’ . n=3.
A U S
6 S5n+l 6

6n-12=5n+1, n=13.

43 2-n 43
r) = =Yn =-=

226 Sn+1 226

226n-452=215n+43, 11n=495, n=45.
24.11.a,=(2n-1)(3n+2) a) 8, = 0.

1 2
HET, T.K. 7 HE MOXET ObITh paBHBIM E,—E.
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6)a,=24. 6n*+n—-2=24.
6n*+n-26=0.
-1+25
n=
12
OTBer: aBASCTCA.
B)a,=153. 6n*+n-155=0.
= -1+61 =5
12
Oraer: sBasercs.
a,=-2. 6n*+n=0.
n(6n +1)=0.
PelieHus B HaTYpaibHBIX YHCHAX HET => HE ABNACTCA. -

2
=2,H1I4 n= —é. (He noaxonuT, T.K. n € N).

= —2 (He moaxoauT)
12 '

1 | I
24.12.3) 1; 5 3 g OrpaHH4CHa CHU3Y.
6)—-1; 2, -3; 4, -5... HE OrpaHHYEHA CHHU3Y.
B) l; z; 3; 4 . OrpaHHyeHa CHH3Y.
2 3 4 5
r)5; 4, 3, 2, 1, 0;-l.. He orpanuycHa CHH3Y.
24.13.a)-3; 2. -1; O; 1... HE OTpaHHuYCHa CBEPXY.
6) 1; -1; 1; -2; 1; -3... orpaHudcHa CBEPXY.
B) l; l; l; L OrpaHHueHa CBEPXY.
2 3 45, ~
r) l; 3; —3-; 4 . OrpaHH4EHa CBEPXY.
2 3 45
11 1 1
24.14,a) —; —; —;... —...orpaHu4eHa, T.k.0<y, <],
2 3 4 n
1 3 5 2n—
6 5 R 5 - OrpaHiieHa, T 0 <y, <1.
B)S; —5; S5; -5;..(-1)"'S orpanuuena, T.k. 10 <y, < 10.

rNn-2; 3 ~4; 5; ... (-D)(n+1), ... HE OFpaHHYCHa,
2415.a)y,=2n- ;1 =2n+1;,  y,. >y, => BO3pacraioma.

—n
6)yi= 5" ypuy = 571 = 2 -

B) Y, = n*+ 8, Yuu) =1+ 20+ 95 Y,y > y, = BOSpACTAOWIAS,

3 Vel <Y, = yOblBalowas.

2 2
Dyn=——, Y1 = s Yool <Yy = yGbiBa1OWAA.
In+1 In+4
24.16.
ax, = (—2)” X =-2, x; =4, x3=-8

=> MOC/ICAOBATENBHOCTEL HE ABJIACTCA MOHOTOHHOIA.
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oy, = cosn+ 5
n= cos-’i, V2= cos= , n= cos—.

6 7 8
M <¥2<y; ... = BO3pacTalouas.
B) W= nJ -5
y =—4. y:=3. y; =22, => BO3pacTalolas.
Ny,= vn+8. _
¥ =3 = V1o, y3 = Ji1 = BO3pacrarouias.
24.17. a) y, = 2" 6)y,=2"

1Y '
B) Vu= (EJ s 1)y, =-n.

24.18. a) le"s——O 6) le(—%)=0.
n—)een n—oon n
15 3
B) Lim(——2-)=0. r) Lim——=0
n—yo0 n n—oN\n
24.19. a) Lim(l+-§-+%J=0+0+0=0-
n—oa\ N n n
3 3
6) Li (6-—-———)=6—0—0—0=6.
)n—l)m-o nz n \/;
B) Lim(2+'zz‘——5§'+%)=0+0—0+0=0.
nae\M n° n n
0 Lim(l+i-4+-77)=0+o-4+o_-4
n—w\ N n n
5n+3 5+2 s 1
24.20. a) Lim =Lim—%2=5. 6) Lim =Lim g =7,
n—ra N+1 n—->w|+l o B+2 noeo 1y £
R n
1 1
3+— 24
2n+1 2
B) Lim> < Lim =3. M Lim e =Li ==
noo N+2 noony L £ n—n 3n—1 n—m 3 l 3
n n
. 5 b,
24.21.a) Lim—=0. 6) Lim—=—-5"=0.
ﬂ—‘)w2n n—)mz
8) Lim7-37" =0. r) le el
n—ron 3
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, _
2422, 3) Lim2-—' = L|m(2-—l~J=2.
n

n—ya, n n—>on
1+2n+n 1 2
6) LimL*T——)—le(~—+ +l)
n-so n n—=o\ R
3-n? 3
B) Lim 2" =1,im(—2—1]=-1_
,—x n n—w\ 11
3n-4-2n% 3 4
F)Limn—zn=Lim(———2—2)=—2-
n—ywo n n->w\N n

§ 25. Cymma beckoneunoii
2eomempuHecKoi npozpeccun

_1 3 1
35.0.a)by =3 g=—~. S, =—— =4
) &y =3 S 174
3 )
6) by=—5:g=—0,1.8, =——o—= -0 45
1+0,1 | 11
1 5 1
by=-1;9=02.§,=—=-"=-1—
Mol "“08 4 4
r)b,-—z;q=_l sn=i].=£’.=i_
1+— 42
3
25.2.a)32. 16,8, 4
b|=32;q=1_ S,,=£=64.
2 )
’ 2
6) 24, -8, E, ——8—
' 3 9
O e
3 l+= 4
3.
3
8)27,9,3, 1, —..
3
{ 27 81
b=2Tig= <. S,,—?_E_ws
3
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1

r) 18,-6,2, -3
1
bi=18:9= . s”=L’r=£=13,5.
142 2
3
1 l
253.3)2+1+ — + —...
2 4
A _1 _ 2
by=2 q > S,,—-———l-l—4.
_ 2
6)49+7+l l
7
1 49 1
by =49 = —. S, =——=57—.
1 q 7 n l_.]_ 6
7.
B)l—l‘f’z—i...
2 3 9
3
3 2 2 33 9
bl=— q=__. Sn=_2___._=_—
2 3 l+% 25 10
rNi25+25+5+1...
1 125 625
b =125 = - E—=—= .
1 q 5 S, 1 2 156,25
5
Bsaa)-6+2 -2 2
3 27 243
b'=_6 q——l S"=.__§_=..ﬁ=_-2—z
1+ 10 5
9
6)3+3 +1+ '3
1
b|=3 q= —. S"= 3 = 3J§ =3‘[3-(J§+l)
3 L -1 2
N
s)49—l4+4—%
2
b=49 gq=-=. S,,=—i9—=—34—3=381
7 1+3 9 9
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N4+ 242 +2+ 2.

1 4 W
b=t g=— 5ot N2 5,
1 q \/-2- n .l_—-]— ‘/5_] )
2
255.a) b, =-2:b,=1
q=—l _ -2 4 ll
. n_—--—:—-—:—-—
2 l+-l— 3
6)by=3b =l
1 s U2 3
1 3 27 3
=— § =——=—=3—.
Ty T 1T s
9
B)b| 7;[72——]
S P A Bt
7 1+ 8
7
r) by =-20:b6,=4
g= _l S _ =20 100 50
. n = =——F-
5 l+l 6 3
§
25.6.a)S,=2; b, =3. .
S"=_b|_;l_q=ﬁ__q=l_._l.}l_=]_i=_l_
1-¢g S, S, 2 2
6)S,=-10; by =-5.
T
9
S,=-—;b=-3
B) n 1
q=l——3——l 4 1
9 =] a -,
/4 303
rsS,=155=2
g=1-2 =121

1
25.7.2)S=10,g=—
) "1

b B _ 9
=1 b =%(1-g)=10: —=
1-g 1 (1-9) 10
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| 1
6)S=-3.g=——. by=-3(1+=)=-4
) - q 3 \ ( 3)
1 3
S=6.g=-—, b=6-=09.
BIS=0475 . im0
ry S =-21 -1 b =—21-(|—l]—-|s'
A s q 7, 1 7 .
258.a)S =15, g=-—, n=3
2
by=15-2 220, b3=204(—l\ W2
3 3 9 9
16 1
6)S=-20, b,=-16, n=4. =l —=—
% 0. by " 1 20 3
3
bt (1) <28
5 125
B)S=20. b,=22. n=4. g=1-2__1
20 10
3
b= 2 L_l) =_l_|_
10 500
2
rNsS=2l, g==—., n=3 bl=21»(l—§)=7
cA\2
b3= L_z_) =§=3]
3 9 9
25.9.
25 25 25 |
a) b, =— b= b= =~
Von = '3 s 173
s,,=@=12.5.
2/3
13 13 1
6) b, =(-1)" by=-13 by =— = ——
) ( )2,,_, ' 27 q 2
13 26 2
n ———:——_—8—
32 3 3
45 45 45 1
bn="_" by =— by =— = -
B) - 173 277 9= 3
s, = BB_HB_os
23 2

5-10561
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l‘)b ( ]) n-2 b|=—‘42 b2=7 q=—g.
S,= —2___36
1+1/6
=29 2 2
25.10. {b'”” htbg =29
b, +by =116 bg+bhg’ =116
bl'(l+q1)=29 q='2
ba(l+q*)=116 5
b = 294 =25. S, —25—2—2—5-2-413
14— j-= 3 3
25
Ortser: S, = 41—
25.11.S,=24 S;=21.
7
3_1=-1
LIRS 9 8 (& oy
l-g 17
3 1 l/2 b =
3 q = — 1_12
t(q*-1) 8 I
—— =2 i 9=
q- =—
173

Orser: b =12, g=—.

2502, " -
b,+b,q +blg%.. =162

b b
q-1 I-q {bl=18(]"1)

2 2 2\ _ B 5
*ﬁ-—-—l62 b =162 324(1 2g+gq )—162 1629
l-q l-g

2q —4q+2=l—q2 3q2—4q+1=0
2+1
q= —-5-—=l — HO TaKOro GbIThL HE MOXET.
-1 b =12
q 3’ 1 .
25.13. a) sinx + sinx + sin’x + .= — %
l-sinx
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COS X
6) cosx — cos’x + cos’x + ... = ——,
1+cosx
cos? x
B) cosx + cos’x + cos®x + .= ————=cig’ x.
1-cos“x
. . . 1
r) 1 - sin’x + sin% — sin’x + .= ———
1+sin” x

25.14. ) x+ x>+ x>+ .. =4,
——4 x=4-4x; x=i.
5

1-x
6) 2x — 4x* + 8x* —16x* + .. =%
2x =-3—; =3+ix, 10x =3; x=i.
1+2x 8 8 4 10
25.15.2) 0,(15) = 015+°“5) =0,(15)= 9135_5
100 0,99 33
6) 0.12)=0,1+ 2HA*OL_ 419y 2 _ 1L
10 0,9 90
8) 0,(18) = 01s+°(‘8)=>o,(1s) 018 _2
100 0,99 11
r)0’2(34)=0,23+0,2(34)+o,2 02(34)_0232 116
100 0,99 495

§ 26. IIpeoen ¢pynkyuu

26.1. a) npu x — +oo puc. 23, 25 yuebHuka.

6) npu x =~ puc. 24, 25 yueGhuxa.

B)ipd x > ©  puC. 25 yueOHuka.

26.2. a) y = 3 — rOpU3OHT. aCHMATOTA Ha ny4e (—0; 4]
Lim f(x)=3; Lim f(x), Lim f(x) He cymecrBylor
X—»—00 X—>+wo X—ro

6) y = —2 — rOpH30HT. aCUMITTOTa Ha Jiyde [—6; +w)
Lim f(x), le f (x) we cywecrsytor; Lim/f(x)=-2.
¥ X400

B) y = —5 — rOpUZOHT. ACUMITTOTA Ha Jiyde (—owo; 3]

Limf(x)=-5; le f(x) le f(x) HE CYLIECTBYIOT
X—p~on

r) y =5 — rOPH30HT. ACUMNITOTA Ha Ayye {4; +o0)

Lim f(x), le f (x) He cywecteytoT; Lim/(x)=35.

A x>t
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26.3.
a) Lim f(x)=5. 6) Lim/ (x)=-2.

AV
/3 \
______ [ S

0 >
B) Lim f(x)=-5. r) Lim f(x)=0.

4 gl
’ \
D W o
\ K N bx

26.4.

Xy

o
6) Lim Aix)=0, fix)<0.xeMN.

ik 4
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6) Lim A(x) =1 1 pyuKuMs OrpaHUUEcHa CBEPXY.
X

B} Lim A(x) =15 u ¢yuxuuns yduiBacr.
X—=>—

o >
26.6. Limf(x)=-3.
2) Limf(x)=—18. 6) Lim? > (") -1,
8) Lim8f(x)=-24. r) Lim04f(x)=-2
267, Limf(x)=2. Limg(x)=-3. Limh(x)=9.

a) Lim(f(x)+ g(x))=Lim f(x)+ Limg(x)= 2 -3 =-1.
6) lim(g(x)- f(x))= lim g(x) lim f(x)=-6

lim ( f(x)g(x)
o i S0 _fRUCED) o
oo h(x) llm h(x) 3

llm h(x)
r) lim 2h(x ) 25 =-2
x>0 3g(x) 3 llm g(x)
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. (1 3
26.8. a) le(——+—)=0.
o\ x? ¥
. (5 8
6) Lim| —+1} -——-2|=1-(-2)=-2.
 tnf 312
. (2 8
Lim{ =+—1{=0
®) x_'ﬂ(xz*,;)
. (7 6
(23]
- 3-4
269.a) Lim =1 o1, 6) Lim>>=2 - Lim )
X0 X — . x202dx+7 x-—m2+% 2
s) Lim* =% -1, M Lim 227 L
120 x+3 x»nb6x—-] 6 6
4+ 9
26.10.2) Lim-%g=um 1 4‘2 -4,
X0 + X0 P4
* 7
3/_1
: 3x=1 . A Az _
6) Lim — = Lim 7 s =0.
o0 x4+ 7x+5 xow I+A+/x2
-~/
. 2x-1 . A AZ _
B) Lim — = Lim rY VARV =0Q.
o 3x% —4x+1 o 3-4+/x2
‘ )+ 4/ _ 3
toxtedx—y . M+Y-Y,
r) Lim 3 = Lim > ] =2.
x> 5x°+2x+1 e 5+A+AZ
26.1l.mpux —>3
fix) Ha puc. 25 uMeeT npesen U oH paBeH 4.
JSx) Ha puc. 23 ¥MeeT npeacn U OH paBseH 3.
fx) Ha puc. 24 umeeT npeaen u OH paseH 4.
JSx) na puc. 30 umeet npeaen u ox paseH 0.
26.12. a) Limg(x)=2. 6) Limg(x)=-3. ~
x=>-1 x—2
y
~-|2
H
730 >,
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B) Limg(x)=-4. r) Limg(x)=3,5.
x——17 x—>5
y
35 p=——m
o]
26.13,
a) Limf(x)=0. 6) Limf(x)=4.
X0 x—0
B) Lim/(x)=9. r) Lim/(x) ne cywecrayer.
X3 X—>®o
26.14.
a) Lim Ax)=4 # Lim (x)=0
X+ x—y—o0

B) Lim fix)=-2 u Lim fix)=1

X—r—od
Ay
"Rm"""l_ -------------
\ L
o
<2
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r) Lim ix)=3 u Lim fix)=—4
X+ X—r=00

- ——— o — ——————————

26.15.a) Limfx)=3 u A2)=3
x—=2

6) Lirfl6j(x)=4 H Lim Ax)=0

X0

LR 4

% 0

B) Liml Ax)=4 u fl-1) He cymecTBYET
x=—

4y

=y
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r) Limf{x)=-1 u Lim fix)=-5
x->3 X—r+on

26.16.a) Lim(x* —=3x+5)=1-3+5=3.
x—1

4x+2

6) Lim(
2+2

1
X
2

2x+3) 143

B) Lim(x* +6x—8)=1-6-8=-13.
x——1

14 -V-14
121x+2  -7+2 15

X—==
3

26.17. 2) Limvx+4 =9 =3.

x5
6) Lim I+4x _ 3+4
x> 2x> +6x-3 2+6-3
>0 x° —5x+3 3 3
) Lim— 32 __5+2
>-13x% ~2x+4 3+2+4

SCYE Y
5 5

26.18. a) Lim

x=0 x“—x x-30 x-—1 ' -

. x4
6) Lim =Lim (x-2)=-4.
x>-2 24x x—o-2

8) Lim 2= = Lim (x+5)=10.

x—5 x-5 x5

3+x _ . i 1
=Lim —=-—,
x-»-3 x2_9 x=-3 x-3 6
26.19. a) Lim sindx+sinx _ . sin2xcosx _ y.o tg 2x = 0.
% €083x +cosx T cosS2xcosx 3
2 2

r) Lim

= x=
2

6) Lim c«?sSx —09$3x ~Lim ( sin 4xsmx)= 0.
x>0 sindx+sin3x -0 sin4xcosx
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2620.y=2x-3  x,=3. pxo)=3 4
a)x;=3.2.y(x))=3.4. Ay=04. 6)x; =2,9. y(x)) =2,8. Ay =—0,2.
B)x,=3,5. 4x)=4. Ap=1. 0)x; =25 yx)=2. Ay=-1.
262Ly=x+2x xo=-2. yx)=0.

a)x; =—1,9. y(x;) =-0,19. Ay = —0,19.

6) x; =-2,1. »(x;) = 0.21. Ay =0,21.

B) ¥, =-1.5. y(x,) =-0,75. Ay = -0,75.

r)x =-2,5. %)= 125. Ay=1,25.

26.22.y=x x0= 1.

a) Ax = 0,44. Mx+Ax)-mx)=12-1=02.

6)Ax=-0,19.  yx+Ax)-px)=09-1=-0,1.

B) Ax = 0,21. Px+Ax)—pWx)=1,1-1=0,1.

NAx=0,1025  px+Ax)— ¥ x)=1,05-1=0,05.
26.23.2) fix)) - flx)) =14-2=0,6 Ax=x—-x,=-2.
6)fix))—fixg)=1-6=-5Ax=x—-x,=2.

26.24.2) fix) =3x+5. fix + Ax) =3x + 3Ax +5. fix + Ax) ~ f{x) =3Ax.
6)fIx) = - x*. fix+ Ax) = - x* - 2xAx - (Ax)%.

Six + Ax) — flix) = — 2xAx — (Ax).

8) fIx) =4 - 2x. fix+ Ax) =4 - 2x—2Ax. fix + Ax) ~f{x) =—2Ax.
1) f(x) = 2x%. flx + Ax) = 2x° + 4xAx + 2(Ax)%. fix + Ax) —fix) =

= 4xAx + 2(Ax)*.

26.25. a) fix) =ax’, fix+ Ax)=ax’ + 2ahx-x+a-Ax,

fix + Ax) — fix) =2aAx-x+a-(Ax)?;

6)f(X)=i—, fx+ Ax)= x+le’

o X-x—A  Ax
L A v A S

§ 27. Onpeodenenue npouseoonoii

WA s()=2+1. =2
a)12=3.
S(3)-S(2)=7-5=2=AS. Ar=1.

AS
Vo= =2 (k)

6)1,=2.,5.

S(2,5)~S(2)=6-5=1. At=0,5.

AS 1 _

™ = ch=.6‘_§ =2 (m/c).

B)t2=2,l.

S(2,1)-S(2)=02. Ar=0,1. AS _ 025w,
At 01
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r) = 2,05.
$(2,05)~ S(2) = 0,1. Ar=0,05. AS_ 01 _ g (wi).
At 0,05
27.2.5() =7~ 1=0.
AS
a)t,=0,1. S(0,1) — S(0) = 0,01. =01 (wle).

6),=0,01.  $(0,01)— S(0)=0,0001. 5‘5 =0,01 (m/c).

8) 5, =0,2. $(0,2) — §(0) = 0,04. % = 0,2 (m/c).

1)6p=002.  $(0,02) - S(0) = 0,0004. % = 0,02 (m/c).

27.3. ) S(1) = 4t + 1. V ni0s = 4 (M/C).
6) S(1) =61-2. V,,r0s = 6 (M/C).
B) S(1) =3t + 2. V100 = 3 (M/C).
r) SO =5t— 1. V,noe = 5 (M/C).

27.4.8)F(x) =12 60°= V3 f(x)=tg45°= 1.
6) p'(x)=30°= —? f(x3) =

B)/(x1)=0. f(x)= —[3*

Nfx)=0. f(x)=0.

275.a)y=9,5x-3. f(x) =9,5. 6)y=~16x+3. f(x)=-16.
B)y=6,7x—13. f(x)=6,7. rNy=-9%+4. f{x)=-9.

27.6. a) Ax) = x> xo=2. 1 (x) = 2x, = 4. 6) fix)= f xg = —1. f(xp) =-2.
B) fix) = x*. xg = —2.j'(xo) =—4. ) Ax) =x xo=9.f (xo) = 18.

27.7. a)f(x)— — . x= 2.f(x0)=_%,f(xo)=_lz,

X0

6)](X)-% Fo= 1. (x0) =

B)f(x)—% o= 5f<xo)———2'§.

r)f(x)—-:: x9=-0.5. f{x0) = 4.

278.S(t)=7. S'(n=2t S =2.

a)r=1. V =2 (/). a =2 (m/ch).
6)1=2,1. V=42(/c). a=2(m/i?).
B)1=2. V =4 (m/c). a=2 (m/c?).

re=3.5. V =7 (we). a=2 (m/c?).
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27.9. S =4 xkm/4. Sy =3 km/y
Smax = 14 kM
Si=114, £, =3 u
27.10.8()=2F +1. 1,=0.

AS 132

a) 4, = 0.6. S()-S(1) =132, =="2=27 (w/
)2 (12) — S(¢ty) A 06 (m/c)
6)t,=0,2. S(1:) - S(¢)) =0.28. %—fc = 1.4. (M/c)
B) ;=03 S(e)-S() = 1. %0‘0"—'2. (Mm/c)
1) 6=0.1. S(12) -- 8(1)) = 0.12. %S—c:= 1.2, (m/c)
!
2711 2) S(0) =71 + 3. S =21 Ve = 21 {M/C)
6)S(y=r"-1. SU=2t- 1. Vimos =2t~ L. (M/c)
B) S(1) = £+4. S'(1) =2t V siruos = 21. (/<)
r)S()=r-21. S =21 - Vs = 21 = 2. (M/c)

27.12.3) f(x)) >0, f(x)) > 0. x; = 0 x= 1.
6)/(x))<0./(x)) > 0. x;, =-6: x;= O
B)/(x1)<0,/(x2) <0.x,=-5; xo=

Nx) >0,/ (xa) <0.x,=2; x5= 4.

27.13. 2) f(-7) < f(-2). 6)/(~4) <f(2).

B) £(=9) </(0). : r)f1)>/(5).
27.14. a) ¢'(x) > 0; x = -7 -6, -5. 6)o'(x)<0u  x>0;x=4,5.
B)¢'(x)<0:x=-3,-2. re'(x)>0u x<0;x=-5,-6.

§ 28. Boiuucnenue npouseoonsix

28.1.a)y=Tx+4. y=17. 6)y=x% y =2x
B)y=—6x+1.)y =-6. r)y=l.y’=—l2.

x X
28.2.a)y =sinx. )’ =cosx. . 6)y= \/;,y'-—-z_l_;.
B) v = cosx. V' = -sinx )y =10y =0.

1
28.3. a) g(x) = \/; .xp=4. g'(x) =m. g'(xo) =

6) g(x) = x*. xo = —7. g'(x) = 2x. g'(xo) = —14.
B) g(x) = -3x— 1. xg =-3. g’(\')=~3,gl(x0)=_3,

r)g(x)%.xo 0.5. g(x)———— i) =4,
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28.4. a) g(x) = sinx. xp = ~12‘- . g(x) = cosx. g'(xo) = 0.

6) g(x) = cosx. xg = % . g'(x) = =sinx. g'(xp) = —% )

B) g(x) = cosx. xo = —-37. g'(x) = --sinx. g'(xo) = 0.
r) g(x) = sinx. xo = 0. g’(x) = cosx. g'(xg) = 1.
- 285.a)h(x)=Tx-19.x,=-2. K'(x0) = 7.

6) h(x) = Vx . x0= 16. H'(x) = 5\‘7;. H(xg)= %

B) A(x) =—6x + 4. X = 0,5. h'(x) = 6. 1) h(x) = Jx . xo=9.

1 1
H(x)= —p=. K (xp)= -
) 2\/; Y'(x0) P3 |
28.6. a) r(x) = 1 Xo=-2.1(x)= _Lz Ch(xg) = 1 .
x X 4

6) h(x) = sinx. xo = 12‘- K (x) = cosx. h'(xg) = 0.

B) h(x) = x% xo=—0,1. K'(x) = 2x. H'(xq) =_%_

r) A(x) = cosx. xo = M. h'(x) ==sinx. h'(x,) = 0.
28.7. a) fix) = x%. xo = —4. f(x) = 2x. f'(xo) =8.

O = L. x0= 1 ()=~ Slx0) =9,
x 3 x

8) fix) = L 5= l-f(X)=——ly-j’(Xo) =4
x 2 x
r)Ax) = x% xg = 2. f(x) = 2x. f(x0) = 4.
28.8. a) f{x) = sinx. xo = g F(x) = cosx. f(xg)= %
z.

6) fix) = cosx. xo=—2. f(x) = ~sinx. f(x) =

B) f{x) = COSX. Xo = g f(x) = —sinx. £ (x,) =

SN

r) fix) = sinx. xg = —% S(x)=cosx. fixg)=

28.9. a) f(x) = 2x. fiIx)=x".
6) f(x) = cosx. f{x) = sinx.
B) f(x)=3. Ax)=3x.

r) fi(x) = —sinx. f{x) = cosx,
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28.10.

a)y=x—Txy =27 6)y= Vr—9t y =——_ _ 18x.
Wx

= - 1

B)y=Ta +3x.)/ = 14x+3, f)y= Jx -5 y =—m — 10x.
Wx

BALayy= L+axy ="t 44,

x x
1 1 1
6)y=-2vx - —. Y =——=t —.
y x y’ J; Xz
1 1 4 1

B)y= ——06x.y' =—-—-6. r) —=——

)y X y xz . ) J; x2

28.12, a) y = sinx + 3. y’ = cosx. 6) y = 4cosx. y' = —4sinx.

B) y=cosx—6. } = —sinx. r)y =-2sinx. ' = -2cosx.

28.13. a) y = cosx + 2x. ' = --sinx + 2,

6) y = 3sinx + cosx. ' = 3cosx — sinx.

B) y = sinx — 3x. )’ = cosx — 3.

r) y =2cosx + sinx. y' = -2sinx + cosx.

28.14.2) y=x" = y' =9x%: 6)y=x""y =10x".

B) y=x =y =39x%% r)y=x0"y =201x°%.

28.15.a) y = x> + 2¢°. )/ = 3x* + 10x*. 6)y=x'-x"y =dx -9

B) y=x"+4x'% ' = 3x? + 400x%. Ny=x'-7C.y =4x - 63x%.

28.16. a) y=(x* — 1)(x* +2).

¥ = (x* + 2)2x + (oF - 1)(4x°).

4x° +1
2Jx

B)y=(3+3)x = 1)y =2x(x* - 1) + (2 + 3)4x°.

4 4,9
r)y=\/;(x4+2).y’=x +2+ 4x3.\[_;=9i_i-:._
X

2Jx 2Jx

= 3 _ X+l 2 [ =
6)y= */;(x +l).yl—-2—\[_-—+ 3x \/-x—"
X

28.17.a)y=(—1—-+l)(2x—3).y'=—-',-(2x—3)+2-+2=2+%-.
X x x x
cosx cosx —2xsinx
6)y = /x cosx. Y= —= — Jx sinx = ——e— .
) Y o 2
1 1 5 2
B)y=|=+8](5x-2). y=-—(x-2)+—-+40=40+ —.
X x X b 4

sinx sinx + 2xcosx
+ \/? cosx =

Y

ryy= Jx sinx. y=

|

&
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7

=3::2(2;:+4)—2:?= 4’ +12x3 £ 43F _A(x+3)

A7 +16x+16  4x’+16x+16 x2+4x+4  (x+2F
2x(2 -1)-2x° . -2x
6)y=—5—-. y= X(z)z = 7
-1 2 -1) -1y
By = x ,_ 2x(3-4x)+45 _6x—4x’ _2x(3-2x)
T 3-4x (3-4xY (3-4x)f  (3-4x)
_ X ~x2+l—2xz_ 1-x°
r)y_ 3 . y’— 2 3
X+l P+ P+
28.19. a) y = 3sinx + cigx.
Y =3cosx ———.
sin® x
6)y=tgx—cosx. y = 5—+ sinx.
€os” x
B)y=cosx +1gx., )y =-sinx+ -
cos” x
r)y=6tgx—sinx. y' = 5~ — COSX.
cos” x
28.20. a) y = xtgx. )’ =tgx + —5—.
COs” x
6) y = sinxtgx. ¥ =sinx + smzx'
cos” x
B) y = xctgx. y=cgx- —
sin” x
)y =cosxctgx. ' =-—Cosx — c.oszx .
sin‘ x
28.21.
Ay=x"+2-1 x=0 y=2x+2 ¥'(xo) = 2.
G y=x"-3x+2. xo=-L y’=3x2—3. Y(x)=3-3=0.
B)y=x+3x-4. x=1. Yy =2x+3. ¥Y'(x0) = 5.
r)y=x3—-9.xz+7. Xo=2. y'=3xz—l8x. Y'(xp) =12 -36 =-24,
28.22.a)y=z—l.xo=4.y'=—%.y’(xo)=——.
x X
1 1
6 =J;+4.x =9.y'= —= . Y(x9) = —.
)y 0=9.y a Y'(x) 5
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8 8
B)y———6 =13 =—-——3'"(x,}) =-8.
x?

Ny= \/.—\:+5.x0=4.y’

al——

\/— v (YO) =
28.23.a) g =x"+2x. xo = 2.
gx)= 3x+2. g'(xp) = 14.

6)g=(J}+1)J}. x0=1.

_Nx xst o110 _
gx)= 2\/— 2\/— 2*‘2\/;~ g (x)

B) g'(x) =2x, +L—4=5

Jx
r)g=—l—(-4—~2) .
x\x
S R 1 1) (N WS
2 x\x x 3

g(o) =48 +24 +138=72,

+

le

1
2

28.24.2) y'(x)=2cosx - 4= y'( %

[
——
It
|
w

=12 "oy o e o A
6)g= =~ = - X) = ———r )= -
)8 3 Xo 3 g'x) oo g'(x 3
B)g=-3cosx+x. xo= ——165. gx)=3sinx+ . g'(x5)= —%.
ctg x n o 1 4
Hg= = —, = - . = _——
)g s Xo= 3 g'(x) ot gxg)= 5
2825.a) h(x)=x°—4x. x,=1.
H(x)=6x"—4. H(x0) =2. tga=2.
6) h(x) = \/;—3. x0=%,
1
Hx)= —=. H(x)=1 tgu=1.
\/; (0 g
B A(x)=—x"-2x*+2.  xp=-I. :
H(x) =-5x" - 4x. A(xg)=-5+4=-1. tga =—1.
r) A(x) = —£+2 .\'0=—5—.
4
Hx)= —E h(x) =-16. g =-16
x?
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28.26. a) fix) = x’sinx.
S{x) = 2xsinx + xPcosy. 7 (_;EJ =

3
6) Ax) = VIsinxy+Z+ xsin 761
bis

2% 1 n) 31|
=v3cosx+—+— fl--i==+-+=7=2
f &)=V eoss x 2 /(6, 27377

B) fix) = x(1 + cosx).
f{x)=1+cosx + x(-sinx). f(m)=1-1+0=0.

r) fAx)= x/gcosx—xcosz+£. f(x)=—ﬁsinx—£+21.
6 = 2 n
‘3J 2 2 3 6 6
28.27.a) fix) = 2Jx — Sx + 3. f(x)= %—5-—2. x= 4i9.
1 1
6) fIx) = 3x —Jx + 13. y=3 o= Ly —,
) fix) = 3x - x fix NPT

28.28.a) y = (4x = 9Y. v/ = T(dx — 9)°-4 = 28(4x - 9)°.

x 12 x 1
Yv=1242 Y= Z 2 .
o (3 ) Y (3 )
B)y=(5x+ 1.y =45(5x+ %

X 14 720 x 13
Py=i==21 3y ==1--2] .
) (4 J ) 2(4 )
28.29. a) y =sin(3x - 9). y = 3cos(3x - 9).
6)y= COS(%— 4x) .y =4sin(§—4x) .

B) y = ¢0s(9x — 10). y/ =-9sin(9x — 10).
r) y=sin(5 — 3x). y' =-3¢cos(5 ~ 3x).

2830.a)y= 15-7x. ¥ = 7

2J15-7x
6)y=\/47+07;. y'=—4———a—l\/__+—6_g;.
B)y=m. y=ﬁ.
Ny=50-02x. )= ﬁ)ﬁ
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28.31.

a)y=(3x-2)". xp=3.

y=2103x-2°% .y(x)=37.
T

. (=
6)y=sin| ——2x{. xp=—.
)y ln(6 x] X 12

Y =-2cos(-g~— ZXJ - ¥'(x0) =-2.

B)y=tg(3x—%). Xo= —.

, 3 , 3
yE=——"—==. Y —S5=3
cos’ (Sx—z) cos™ 0

4
Ny=+25-9x. x~1.

y:= . 9 y'(x )=_...9. =]
2J25-9x 8

2832.2)y=(2x+1)°.  x=-1.  y=102x+1)"  y(x)=10.

OO j m=

7 .7 .3
6)y=vIx-3. x=1 y=—m—r-—0 (x)) =—=1=.
)y x o Y 23 Y (x0) PR

By 4 P P R 48 48
2x-5° 7 (12x -5}

-~

—_— -5 5
NDy=~Nl1-5x. x~-l. y = —f/———. Xo) = ——.
)y \/- 0 Y : ZJﬁ_—S—; Y (%) 3

28.33.

a)y= sin(sx—-}). x= %. y = 3cos(3x—-}). ¥(%) =0.
e , 6 , 6 _

6)y=tgbx. x=—. V=—5—. Yx)= =12.
24 cos” 6x cos? n

b4 r
B)y=cos| ——2x|.x;= —.
)y (3 ) 0 3

y' =2$in(—;£—2x) y'(x0)=25in(—§)=—‘/§,

r)y=ctg—;‘—. Xo= T.
-1 4
y= Yxg)=- = -
3sin? X 3sin? T 9
3 3
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28.34.
a) k() =(0,5x +3). x=—4.  H(x)= % (0,55 +3)°. K(x) =% =3,5.

1 8 8
6) h(x)=V16x+21. x= —. H@E)=————. HK(x)=—=L6.
I B Ty =3
18 1 ~18.4
B) h(x) = .ox= <. hX)= 7" H(xg)=———=-8
dx+1 2 (4x+1)

DA =Vo-2x. x=l. K== J;T W) ==

2835.a)f1)= Vx-x.k=1. fx)= ———1=1.

Wx

1 1

- 4Jx=0. =1 = —

1-4x=0 Jx " T

6) flx) =sinxcosx. k= —izi-.
f(x)=coslx=——\/z. x=tﬂt-+1m.
2 8

B) flx) = Vx +3x. k=4.f(x)=;‘l/—;+3=4.
=1
1-2Jx=0. =
r) fix) = cos’x. k= -;—

x= (L, Ik

x) = -2cosxsinx = — sin2x = .
fx) cosxsinx in TR

N | =

28.36. a) flx) = x* — x°.
fx)=3x"-4x* <0.

(3 - 4x) < 0. x>

&=

1 5 5
6)j(x)=g —5x3+6x.
fix)=x*-5x"+6<0.
-2 -3)<0 (x-ﬁ)(x+\/£)(x—\/§)(x+\/§)<0.
x € (-3 -2)u(V2:43).

28.37. a) flx) = sin2x.
f(x)=2cos2x < 0.
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2x e (£+2nn;3—n+2nn). x € (£+1tr1; -§£+nn).
2 2 4 4

6) fix) = —4cosx + 2x.
J(x) = 4sinx + 2 <0.

sinx < ——I-. xe (—~5—-1E+ 2nn; —£+ 27m).
2 6 6

28.38.a) g(x) =x* + x*.
g'x)= Xt +4x°> 0.

3 +4x)>0 xe (—%;OJU(O;H}O) .
4
6 = —_
I
20

>0.xe R, no x¢g.

= (2-5x)

28.39. a) g(x) = cos’x — sin’x = cos2x.
. g'(x)=-2sin2x > 0. sin2x <.

2x € (~n+2nn; 27n). x € (——;— +7n; Ttn).

6) g(x) = sin’x. g'(x) = 2sinxcosx = sin2x > 0.
2x € (2mn, © + 27tn). x € (vn; g + ntn).
28.40. a) h(x) =x* - 3x* + 1. K(x)=3x-6x>0.
x(3x-6)>0. x € (—0;0) U (2;+ ).
6)hx)= &x—x. H(x)= %—bo .
%n. Jx<2. x € (0; 4).
B y=x-x*-19.
Y (x)=3x"4x* = (3 - 4x)> 0. x e (00U (0; %)
r) h(x) =tgx — 4x.
Hx)= ——-4>0.
COs" x

1 e
2

cos“x<—, 013 x—+mn,
X 2 13 x > n,

( 1 I) (1: r ) (Tr 27
cosxe|-=,—| = xe|=+mn. =+mn|u| =+an. =+nn|.
22 3 "2 2 3
28.41. a) ¢(x) =sinx + 3. .

@'(x) = cosx < 0. xe (%+ 27m;37n+ 21tn) .
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6) plx) = 0.2%° — 3%;8 +9x.

o) =x' - 10x* + 9 <0,
(-9t 1)<0. (x=3)x+3)x-Dx+1)<0.
xe (3. -Hu (3.

28.42. a) fix) = —;—x' XL glx)=7.5x - 16x.
S =xt-2x. T glx)=15x-16.

x“=-2x=15x-16;
¥o17x+16=0.

S LS E RPN
2
6)/1x) = Vx . g = L.
X
. gy =
f(\') 2\[; g'(x) 3

xx*—4)=0. x =0 He noaxoauT. x = Y4 .

28.43.a) g(x) =x" - 35 h(x) = 1.5x" - 9.

gx)= 3x° - 6ax. ' (x) = 3x.

3x° - 6x > 3x. x*—3x>0. x € (=0, 0) v (31 +o).

0) g(x) = sin(Bx—%) . h(x)=6x-12,
gx= 3cos(3x —16‘-) . KE)=6.

3cos(3x —E) > 6. cos(Bx - E) >2.
6 6

Takux 3HaYcHHHA HeT.

B) g(x) = tgx. h(x)=4x--81.
. 1 :
gx)= - R(x)=4.
€Os” x
|2 > 4. cosx < & . cosix # 0.
€oSs” x 4

cosx € (-l;l), cosx20.x e (E+mz£+1m)u (£+TO1;E-+M).
22 3 2 2 3

r) g(x) = cos(%— ZX) . h(x}=3- V2 x.
g’(x)=25in(%—2x]. R(x)=-2.
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2sin(£—2x) >_2. sin(—£+2x)< _‘/_5_
4 4 . 2

u%-Ze (-E+2nn;£+21m). xXe (—E+1m;£+1m),
4 4 4 2 4

28.44.

a) fix) = sin(2x - 3). g(x) = cos(2x - 3).

S (x)=2cos(2x ~3). g'(x)=-2sin(2x - 3).
cos(2x — 3) + sin(2x - 3) = 0.

sin(2x—3+£J=0. x=i—£+£'1

4 2 8 2
6 3

6) fix) = —— . = _

=5 BT,
15 30

()= . fx)= - .

J (7- Sx)2 ! (5x- 9)2

2 | 2 2

= . (Sx-9P+2(5x—T)*=0.

(sx-9) (7-5x) )

Pewenuii Her.

B AX)= V3x-10. g(x)= J6x+14.

f'(x)=——3-—-—. g’(x)=——-—3—.
2J3x-10 Jox+14
11
203x-10 6x+14
12x — 40 = 6x + 14; 6x = 54, x=9,
ﬂposepxa:2J1_=\/€§.

12V3x-10=6x+14;

r) flx) = ctgx. g(x)=2x+ 15.
= -— g =2.

sin® x
sin’x = 1 .

2

Pewenuit uer.
28.45.a) h(x) = x> - 3x + 19. o = 45°
Hx)y=2x-3=tgd5. 2x-3=1.x=2.

6) —— =h(x), «=135.
x+2

R(x) = =1gl35. 4=(x+2)°

2y
x=0, x=-4
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B) h(x)=2J2x—4 . a=60°

h(x) = J——2;2_3=tg60. 2= f5(zx-4).

4=6x- 12, ex=16. x=3-22
3 3

r)h(x)=sin(4x——%). a=0.
h’(x)=cos(4x—%) =0.
4x-2=Z4pp x= 5—.":+E.

3 2 24 4
28.46.a) y =4x" - lalx. x(4x—la)=0. x,=0. x2=|—:—l.
y=8-la|

T.k. ocu napaGoJibl HaNpPaBACHLI BBEPX H T.K. X3 = X 1, TO
) y'(x) =-tg60°u y'(x,;) =1tg60°.
2)y'(x))=-1g30°u  y'(x;) = tg30°.

1)y(0)=—la| = —tg60°. a= +3. y’(]%l) =la| =1g60°. a= 3.

2)y'(0)=—|al=-1g30°. a= ig .

Orser.a = ig, a= i\/g.

6)y = x>+ |ajx.

Y=2x+|al. x(x—la)=0. x =0 x, = -|al.

T.K. OCH NapaGorbl Hanpas/ieHbl BBEPX U X| 2 X;, TO

’ 3
1)y(x) = g .

8
)y =-tg 7.

8
Haiiaem tg—3-81£:

3n
2tg =~
tg115= 8 . tg23—n —2tg3—1t -1=40.
4 3n 8 8

tg%‘ =li\/f,no1'.x.0<3?n<§.ro tg—38£=l+\/_2-.
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n T
g—=—>3—  gf— +2g—-1=0.
g gy teg

b1 bid T T
tg==-12 V2, 00tk 0< 2 <X 1o tgZ =—1+2.
g8 T.K g 2_10 g8 2

S)ye)=-1-+v2.  —a=-1-+2. a=+(1+42).
)ym)=1-v2. a=1(J2-1).
OTBET:a=i\/ftl;i\/5¥].

§ 29. Ypasnenue kacamenvnoii k 2pagpuxy Qyukyun

29.1.a)a:tga =0. b: tga < 0. c: tga > 0.

6Ya:tga <0. b:tga<0.c:tgo>0.

29.2.a2)y =0 npux =0, x=3,5; )" He cymecrayer npu x = —1..
6)y =0 npux=-4, x=-1,5; ) He CyulecTByeT npu x = 4,

B)y' =0 npH x = —4; y' He CYECTBYET NpH X = -2,

r)y' #0npux eR.
29.3.a)fIx)=4+x*.a=2. f(x)‘2x;f(a)=4:ocrpbm.
0)fix)=1- l.a 3.f(x)= f(a)=—;- => OCTpLIH.

B) flx) = (I - x)’, a=-3. f(x)———3(l—x) ; f(a) = — 48 = Tynoi.
DAx)=2x-x . a=1.7(x)=2-3x% f(a) = - | = Tynoii.
294.y=1-~x%y'(x) =-2x.

a) A(0; 1); ' (0)=0=>tga = 0.

6) B(2; -3); /(2) = -4 = tgo. = —4.

B)C(; i) y’(-z—)=—l=>tga=—l.

r) D1:0); Y (-1)=2 = tga=2.
285.a) /() =x -2 +3,a=-1.f(x) =3x* - 4x; f(@a) =T, tga =T.

6)fx)= V4-5x ,a=0.f"(x)=—

3 . " =...§ = -
N——T—?;,f(a) 4,l80‘ 1
B) fix)=x*- 7 +12x - 45,a=0. f(x) =4x3—21xz+ 12; f(a) = 12, tga. = 12.
e 0TS aees gy _ _¥5
rfix)=J10+x.a=-5.1"(x) NPT, Sa)y= 2sf_ stga = 0
29.6. a)ﬂx)=sin.x,a—0f'(x)—cosx;f’(a)= I;tga=1.

6) fix) = tg2x, a——f()— f(a) 4 ga=4.
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B) flx) =cos3x, a= 12‘- S(x) ==3sin3x; f'(a) = 3; tga = 3.

r) f(x)=sinx f(x)=cosx, f’(a)=—;-, tga=l.

2
29.7.2) f(x) =22 a=0,5. f'(x)= 2x; f*(@) = |; o = -4’5.
6) Ax) = -3x°, a——.f(x)——9x ;@) =-1; a-—%ﬂ
B)f(x) 0.2x%, a=-1./'w)= @)= a %

r) fix) =~0,25x La=0./"(x) =_x% (a)=0;0=0.
298. a)flx)=x -3x*+2x-7, a=1.
=32 —6x+2, fa)=—1, a= %"
6) flx)=-Tx' + 10> + x - 12, a=0.
L) =212 +20x+1  fla)=1 a=%.
2x-1 1 6-4x+4x—- 2 4
29.9. = ,a=—.
a) flx) 35,973 fx)= G227 (3 27
=T
f(a)~lot—4
6 X l’ -1 .7:—2-—x+l= 1
)= ~— . a= LS00 = - 2) (x-2)
! = . =.3_
f(a@)=-1 a 1
- =31 =3
29.10.a) fix)= V6x+7, a 33.f(x) N
! =_L =£
S'(a) N a=
) )= V5-25. a=2. f(x)= ——mk
5-2x
’ —_— =3—n
Sa)=1 o T
= i =3_1r =_£" i
29.11.a)f(x)—\/§cos3, a=. f)= -sing
oy — \/3 _n
A 3 et
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6)fix)= %sian .

r = A = .3E
fay=-1 ==
29.12. ) fix)=x%, a=3,
f'@=8, fla)=9,
6)fx)=2-x~x, a=0,
f’(a)=_l’ f(a)=2'
B) fix) =x°, a=1,
f(a)=3, Ra)=1,
D) =x"-3x+5 a=-I,
S'(x)=2x-3, S'(@)=-5,
29.13. a) flx) = S22 xz, a=2.

9-3x+3x-2 7

I( = =

fe (3-—x)2 (x—3)2
y=4+T7(x-2)=7x-10.

6) x) = 2" 3 a=d.
—-X

10 2x+2x-5 S

f'x)=

(5-xF  (5-f
y=3+5x-4)=5x-17.
29.14.
a)fix)= 2y3x-5, a=2, fla)=2;
3
"(x) = —. (a)=3.
fx) \[3)‘—_5 f(a)
6)]'(x)=s/7—2x a=3, flay=1,
JS'x= J— S(@)=-1
29.15. a) fix) = cos; , a=0,
£1x) =—%sin%, f@=0.
B) f{x) = sin2x, a= %
J'(x) = 2cos2x S(a@)=0;

154

a= %.f(x)=c052x

fx)=2x
y=9+6(x-3)=6x-9.
fx)=—1-3x
y=2-=x

S(x)=3x*
y=1+3x-1)=3x-2.
fa)=1+3+5=9,
y=9-5(x+1)=-5x+4.

Ra)=4.

S'(@=1.

fla)=13.

S'@y=35.

y=2+3x-2)=3x-4

y=Elex+3=-x+4.

flay=1,
y=1.

fay=1,;

y=1
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29.16. a) j(x)=ctg2x,a=%, fa)=0;
2 n)_ =
"x)= - . "(a)=-2. =2 x~—|=—=~2x.
re= -2 1@ y=[-2)-1
6) fix) = 2tg%, a=0, fla)=0;
, 2 2 2
S'x= , [a)==; y=<x.
3cost X 3 3
3
29.17.y=9-x% 9-x*=0, x=13. Yy =-2x.
y(3)=-6, y'(-3)=6. y=6(x+3)=6x+18.
y=-6(x-3)=18—6x.
29.!8.y=x2—3x; xX*-3x—4=0, x=4, x=-].
y=2x-3, y4)=8-3=5, y(-1)=-5;
y=4+5(x-4)=5x-16;
y=4-5(x+1H=-5x-1.
29.19.y =x* -3+ 4x + |
Y=32-6x+4, Ld=45°=y =xI|
I -6x+4=1 |(x-1)*=0
3 —6x+d=—-1|3x"—6x+5=0
x=1, Y H=1-3+4+1=3
KacatenpHan y =2 + x
Orser: (1,3), y=x+2
(B oTBeTax 3asauHnKa one4aTka).
29.20. y = X%, Y =2x.
= 2 2
y= % +2%(x—x,)=2xx-x.
a))’:lx*'l» X():l, )’0"‘l§
1 1 i
G)y=——x+5, xp=-——, = —:
)y ZX . Xo 2 Yo 16
3 3 9
Zx-2= , ==, =
B)4x SO =
Nny=-x+3§, xo=—l. y0=—l—.
2 4
_X a2 _
29.21.a)f(x)—?—3x +10x-4, y=x+3.
S'(x)=x*-6x +10.
2
y-———3x§+l()x0 4+(x0 6x0+10)(x Xy) - KacareabHas.
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W-bxg+10=1. X} -6x,+9=0.%=3.
.\’4 9
6) flx) = ~4-—x’ +8. y=0
Jixy =2 -2x,
%
p= '.I—xg+8+(xa~2.\'u)(x—x0):
X -2% =0, X0 =0, X2=2, Xo= 42

3

B} flx) = —3——.\'2 +2x-7, y=x-3,
Sxy=x -2 +2,

»= %-—xg +2x0—7+(xg—2x0 +2)(x—x0).

xg—2x0+2:|. xo = 1t
4

r)j(x)='-5—z——x3+(). y=2,

f{x)= 56 - 3x%

X =0, 5x,-3=0, xo=%.

29.22,

a) flx) = sinx, y=-x, S'(x) =cosx,
cosxg =1, Xo=T+2nn

6) fIx)=cos3x. y=0. S'(x)=-3sin3x.
Sin3x0 =0, Xo = % N

Bx=tex.  y=x-3  [(x)= lvx.

cos”
12 =1, cosx=*1. x=mnn;
cos” x
. X . 1 x
=sin_, =-1, "(x) = —cos=,
r) fix) ) y J'(x) 5 5
X
COSE =0, Xo =T+ 27n.
e
2923.y=2 -2
3
2 X 2 2. 25
V=x y= —3-—2+x0(x~x(,)=xox—§xo—2.
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ayy=x-3, xg=l, xo=*1;

2 8 2 1
=x-—-2=x—-=. =x+—-2=x-1-.

YTy 30 YT 3

0)y=9x-35.

X§ =+3. y=9x-18-2=9x-20.

y=9x+18-2=9x+16.

29.24. a) 0,998".

y=x"=£x), x =0,998; a=1.

[(x)=5x" f@=ra)=s.

0,998% ~ 1 - 50,002 =0,99.

6) V1,05~ 1 + % 0,05 =1,025

8) 1,037~ 1+ 7.0,03 =121,
r) y3,99=2- -—1——-0,01 =1,9975.

2V

2925.a)fix)= V3-x. B(-2;3),
[

AN

fa)=1.

_6-2x+2+x

e e 3= SR

63-x) =8-%. 108-36x, =64—16x+ .

X +20x% -44=0. x=-22. X0=2.
' 1 x 1 x 14
=5 —(x+22) =-S5zt 2
y=S5-qglrr2)=-{5-3 105

y=l-%(x—2)=-—;-x+2.

6) fix) = V3i-x, B (4;0).
1

f-22)=5.

0={3-%- 4-x3);6—2xp—4+x0=0;
X 2‘/3—_;( X) 0 0

X0 =2; f@=r
y=1- % (x-2)=—-;—x+2.

29.26. y= —-, <0, ——xy==;
r-e 2773
- =3 =
Npux=0 y=-. Mpuy=0
X0

f2)=1.
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3319 11

—_——=— —_—=——; Xo=-2.

2 x X 2

_1+2£=3+x
Y g 4

‘/5 2 3

29.27.y-—6—(1-x ), a=120% y= T

_ 3 BB BB B, B
y 3X0X+3.Xo 6+6— 3X0X+6X0+6.

V3 V3

l.y’= —Txo=ttg60°. —3—x0= V3. xp=%3.

RN SO0 IR CHN SO O S
2 6 3 3
O e

B
2.y = ———x,=%1g30°. xo=%1. y= —x .
Y 3 Xo g 0 y 3 3

Orser: y = il/;}—(xi-l). y= i-ﬁ(xt%).

§ 30. IIpumenernue npou3600H0U UCCIE006aHUA PyHKUUG
HA MOHOMOHHOCMb U IKCIMPEMYMbl

30.1. 2) f(a) > 0. £(b) > 0. £(c) <0. £(d) > 0.
6)f'(a)>0.1(6)=0.1(c}=0./(d)> 0.

30.2. a) ¢—uun BoO3pacract: (—oo,f—-;——b—) ¥ [d - c—zé.m) .

6) Bospacraer: (—o0;b]U[ci+0); ybuBaer: [bic]
30.3. a) y6msacr: [-2;2]; Bospacraer: (+o0;~2]u[2;+w)
6) y6uisaer: [—4:0]w[3:+0); sospacraer: (—oo;—4]U[0;3]
B) yOsiBaeT: [—4.5;-1—00); BO3pAcTacT: (-oo:—-4,5]
r) yousaer: (-w0;-2,5]U[2,5;+0); Bospacract: [-2,5;2,5]

30.4. B)
30.5. ana ¢p—umu g(x).
30.6. a) fx); 6) h(x)
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30.7.
y
S
0 kx
30.8.
a) 6)
A
/1)
LN,
4 0 W x
B) r)

\
ey
=¥ °

30.9. a) y = cosx + 2x,

Y =-sinx +2 Y’ > 0 npn mobsIx x.

6)y=x"+3x+Tx+4.

=5x*+9x>+7.  » >0 npu M06BIX x.
P

B)y = sinx + x° +x.

y = cosx + 3x*+ 1. y' >0 npu mio6sIx X.

r)y=x"+4x*+8x-8.

y=5x*+122+8. >0npum06|.|xx.

30.10. a) y = sin2x - 3x.

Y =2cos2x - 3. ¥ <0 npu no6bIx X.

6)y=cos3x—4x. ' =-3sin3x-4.

¥y <0 npu mo6bIX X,
30.1La)y=x"+6x*-7

y' = 5x*+ 18x* 2 0, pynkunus soapacraer.
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6)y = sinx - 2x - 15. Y = cosx -2 <0, yObiaer.
Bjy=x—cosx +8 3’ =1+sinx 20, QyHkumus Bo3pucTaer.
y=11=5x~x" )" =535 <0, QyHkuns yObiBacr.
30.12.a) y=x*-5x+4. ¥=2x-5.

[lpux> % $—1ua BospacTacr.

pux< % {—uun yOuIBaCT,
B)y=Sx+15x—1. ' =10x+15.

[lpnx 2 ~§- (—uun Bo3pacraer.

Mpux< —% ¢r—ums yosisaer.

B y=-x"+8x -7 ' =-2x+8.
[pu x 2 4 ¢-1ms yObisaeT.

[Tpu x < 4 g—1ws Bospacraer.
r)y=x3—x. V=2x-1.

Mpux2 —;— (—1ms Bo3pacraer.

[lpux < % ({—1us yObiBaeT.

30.13.a) v =x'+2x. y) =337 + 2.

Bo3spacraer npn mo6bixX x.

6y y =60+ 45x -3x* - x°.

¥ 45 - 6x - 3xt = S3(x5 + 2x =15).

x € |-5: 3] Bo3pacract. x € (—x:--5] U [3: ) yObiBaet.

B) v = 2% = 3x? -36x + 40. ' = 6x7 - 6x - 36 = 6(x> - x -6).

x € [-2: 3] yOniBaer. x € (—oo: 2] U [3: + ) Bo3pacTaet.
Py==x"+5x y ==5x"+5=-5(x"-1).

x € [-1; 1] Bo3pacraer. x € (—w: —-1] W [l; + x) yObiBaCT.

3004, a) y=x"-2x" 3. v =4x"—dx=4dx(x* - 1) = dx(x— D({x + 1).
x € (—o0; —1] U [0; 1] yOwiBacr. x € [-1; 0] w [1: + =) Bo3pacTaer.
6)y=-x -x. ¥y =-5x*-1=—5x*+1)<0. y6uiBacT npu Bcex X.
B)y=-=3x"+4x* - 15. y =—12x° + 12x% = ~12x%(x - 1).

x € (-o0; 1] Bo3pacraer. x > | y6uiBaer.

r)y="5x"-1. y' =25x*. sospacract 1pu Bcex x.

30.15.2)y =

x+3’

V= P Youisaer na Beert OJ13 (x = -3).

C(x+3)
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3x-1
3x+1

=% _+ 3=9x+3 = 2 , Bospacraer Ha Bceil OJ13 (x »— 1 ). h
2 2
(3x+1) (Bx+1) 3

6) =

B)y= 3+l,
x

= “gi' » yOstBaer na nceit O/13 (x = 0).
X

1-2x
342x°

ny=

y= 6-dx-2+dx 8 2,yﬁuaaerHcheﬁOIB(x:ﬁ—%).

(3+2xY (3+2x)

30.16.2) y= 3x-1,
3 |
= ., Bo3pactaer Ha Bcelt O[3 (x = —).
Y N p A3 ( 3)
6)y= l-x+2x,

y’: _.__l__+2= s 4—_"]_x_l= s X= E.
21-x 2J1-x 16
15 15
x€ (—oo;—], BO3pPACTacT. X € [—; l] yOniBaer.
16 16
B)y= s)l—2x,
1
= _ , X € | —o; ObiBaeT.
Y= s_/l-2x ( ] Y
Ny=v2x-1-x,
yl= 1 __]:0 I_— '2'x—l =
2x-1. To2x- ’

xe [—;—;l] BO3pacTact. x € [L;+) y6bisact.

30.17. a) f'(b) =f"(d) = 0.
6)/"(c)=0.
B)/"(a)=f"(0)=0.

l") HET TOYEK, B KOTOPBIX NPOHU3BOAHAA paBHA HyIllO

30.18.a) ¢ 6)a, b B) b, C ra b.cde
30.19.a) 1 6) 2 B)2 r)2

30.20.a) 2 6)1 B) 2 r)2

30.21. a) (—o0; =5} U [-2: +o0) 6){-5. -2} B) 5. ry-2.

6-10561 161
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30.22.a) 6)
‘y
"\_//\"x >,
B) r)
Ay Ay
N\
AN S —
R N — » >
e

30.23. a) na; 6) HeT; B) HET; T) HET.
30.24.2) y=x -3ax* +27x-5;

y'=3x" —6ax+27:;

P —2ax+9=0; %=a2—9=0; a=+3.

6) y=x -3ax? +75x-10;
y'=3xz—6ax+75:

x*-2ax+25=0: %=a2—25=0; a=45.

30.25. a) da. 6) Ha. 8) Ja. r) Ja.
30.26.a) y=T+12x-x;

y'=12-3x%; 3x%=12; x=%2.
6) y=8+2x"~x'; y'=4x-42;
ax(1-x)=0: x=0,x=2%1.
B)y=3x3+2x2—7; y'=9x2+4x;

x(9x+4)=0; x=0, x=——,

r) y=x4—8x2; y'=4.a}—16x;
4x(x* -4)=0; x=0,x=+2.
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30.27
a) y=2x+§—; y'=2-——8- =0; x=412
x P
6) V2x-1=y; .
. 1 1
= X = — — KpUTHYeCKas
N oy R R

=0, ¥-25=0; x=4%5.
N y=(x-3)'; y'=4x-3P =0 x=3.
30.28.a)y=§—%x2+6x—1;

y'=x2—5x+6 =0; x=2, x=3. x=2-max, x=3-min.
6) y=x -27x+26;

y'—3xz—27 =0; x=13; x=-3-max, x=3-min.

B) y= =75 -5x+11; .

y'=3xz—l4x—5 =0; x=7;8=5; x=—%; x=5-min,

1
X=-—-—max.

r) y=-2x"+21 +19;

y'==6x +42x=0; ¥*-Tx=0;, x(x~-7)=0;

x=0, x=17,

x=7-max, x=0-min.

30.29.a) y =—5x" +3x°;

y'=-25x +9x; #(9-25¢)=

x=0, x2=2—‘, xX= 1-3—; x=1—max, x=—-§-—min.
25 5 5 5

6) y=x4—4x3—8x2+13;

y'=45 -122 - 16x; 4x(¥ ~3x-4)=0;

x=0, x=4, x=-1; x=4, x=—-1-min, x=0-max.

B) y=x4—50x2;

y'=47 =100 4x(x*-25)=0 x=0 x=45

x=-5x=5-min, x=0-max.
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r) y=2x +5x*-10x* +3 ;
y'=10x* +20x° =302 ; |0x2(x2 +2x-3)=0;

x=0, x=-3; x=1,
x=-3-max, x=1-min.

30.30. a) y=x+i;
x

Y=l- =0, x=£2,x=2-min, x=-2 - max,
X
49 9
6) y=Xt2o 542,
X X
y'=l—% =0,  x=43,x=3—min,x=-3 - max.

30.31. a) y=x-—2\/x—2 ;

yele—e =0; x=2 =1;  x=3, x=3—min.
-2
x—

6) y=4y2x—1-x:

y'= 4 -1=0: V2x-1 =4; x=8,5-max.
2x -1

30.32.a) y =x~2cos x, x € [-m; =];

y'=1+2sinx; sinx=—-;—; x=(—l)"*'l6t-+1|:k;

5w T .
x=—-6— —max; x=-—— —min.
6)y=2sinx—x, x € [n;3xn]; y'=2cosx-1;

1 T 5n . Tn
cosx=—; x=t—+2nrn;, x=— —min; x=— —max.
2 3 3 3

§ 31. IlTocmpoenue zpagduxos Gynxyuil
31.1. a) 6)

A\VA NN

— e - -

OY x 0|

164
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31.2. _
6)
BN, B
"X \/ 0 4>X
31.3.
a) y=3x" —4x+5;
y'=6x-4; 10
x= 2_ min, 8
3 6
of 4
3) 3 ) y=3x"—4x+35
2
>= , >
npu x 3 ¢yHkuMs BO3pacTaeT 10 | ) v
npu x $—§- ¢yHxuus yObiBaeT
nepeceuenne ¢ Oy:(0;5)
¢ Ox: Her
y>0npux eR
6) y=3+2x-x: y
y'=2-2x; 4 y=3+2x-22
x=1-min, 2
w1)=4 . P\
npu x 21 ¢ynkuus yOGuiBaer, -5 / Fz 2| \ 4 %
npu x <1 QyHKUMA BO3pacTaeT B
nepecevenne ¢ Oy:(0;3)
¢ 0x:(3:0), (-1;0)
y>0npux e (-1;3),y<0mpux<-1,x>3 y
B) y=7—x-—2x2;y'=—l—4x; 8
1 ( 1 ) 57 s\
X=-—-max, y|—|=—
4 4, 8 4
npu x2 —-% ¢yukuusa yOoiBact 2
I 1 .
npu x < -:l‘- dyHkuma  Bospacraer l_& |0 \} x
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nepecevenue ¢ Oy: (0.7)

cOr: (-1—4~/5_7;0} (-1+~/§7;0),

4
>0, mpux e ~1—\_/5_7;—1+\/§
4 4
<0 mpx € (_@-1-;/37} (—-l+4\[5_7;+00)

) y=5<-15x-4; y'=10x-15;

3 .
X ==—min
2
3
npu x2—2— ¢yHkumus Bo3pacraer,

npu xs—32- $yuxuma  yOriBaer

nepeceyenre ¢ Qy:(0; —4)
¢ Ox: 15—\/305;0 ’ 15++/305 0
10 10
15-+/305 x>15+\/305

10 10

15—J305.15+J305J

y=5x-15x—4

dbyukuus y>0 npu x <

)

<0
y<0npu xe( 0 10

314.2) y=3x"-x;
Iy'=6x—3x2;

x=0, x=2 % 5432 -1
y0)=0 p2)=12-83=4,
x=0-min, x=2-max,

npn x €[0;2] ¢pyHkuns Bospacraer,
npu xs0,x 22 ¢yHkuus yOwiBaeT.

6) y=—9x+x3;
y'=-9+32; 654
x* =3; x=i\/§;

yW3)=-9V3+33 1 y—3)=93-3v.
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x=~/§—min. x= 3_—max,
TIpH X < — 3,x2~/§ ¢dyHKkuMs BO3pacTaer, 12

. 1
1pH xe[-\/i,\/s] (yHkums  yOwiBaet . 8
B) y=x +3x7; 6

4 .

y'=3x%+6x; 2
x=0,x=-2, X

Oy =0; y(-2)=—8412=4 6-54pB-2-19 123456

x=0-min, x=-2—-max;

npu x €[-2;0] ¢yHxkuus yOuiBaer, -8
npH X $-2,x 20 yHKuss Bo3pacraer ':2
r-)y=3x—x3; y'=3—3x2; il
x==1, 4
yBH=3-1=2 2
WD=-3+1==-2

x=l-max, x=-1-min;

npu x €[-1;1] ¢yHkuus BO3pacraer, 4 4 s
npu x <-Lx 21 ¢Qynkuus y6GuiBaer 2

-4

&fv

315.2) y=x" =317 +2; |
y'=3x% -6x
x=0,x=2, ’[\
y0)=2; y(2)=8-12+2=-2 X

npu x €[0;2] dyuxuus yOmpacT,
np x<0,x22 ¢yHkuME BO3IpACTACT

. 6 4 -2 J0 \2] 4 6
x=0-max, x=2-min, 2

6) y=—x+3x-2;
y'==3x2+3;

x=zl
y)=-1+3-2=0
y(-)=1-3-2=+4
x=1-max, x=-1-min
npu x €[ —1;1] ¢ynkuus so3zpacraer,
npu x<—1, x>1 Qynkuua y6biaet
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B) y=—x3+6x2 -5;

y'= 32 +12x =%+ 4x,

x=0, x=4,

x=0-min, x=4 - max,

npu x € [0;4} pyHxupa Bospacraer,
nipH x <0, x > 4 pynkuus yobiBaeT

r)y=x-3x+2;
y'=3x-3;
x=%1;

x=1-min, x=-1-max
npu x €[-1;1] dynxuus y6Gniaer,
npu x<-1,x21 dynuxuns Bospacraer

31.6.

a) y=2x+x* -8x-17;
y'=6x+2x-8;

I E B

6 3

4 .
=-E—max, x=1-min,

npu x €

—%;l] PyHkuua yﬁblaae'r

4
npu x < 3 x> 1 ¢yHKuMa BO3pacTaer.

X 11
6) y= —-3—+x +3x-?
y'=—x2+2x+3;
x=3, x=-1;
x=-1-min, x=3-max
. npu x €[-1;3] dyukumsa Bospacraer,
npu x < -1, x23 ¢ynkuus yGsiBaer.
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2

3
=x"+x"-x-1;
B) ¥ ); b ol ¢ v
y'=3x"+2x-1;
x= _1_2—-1 x=l‘ :
3 ’ 3’ 2
[ - X
x=§—mm,x=—l—max; 6 -4 - J 2 4 6
| -2
npu xe[—lgg] tynkuus  yboipaer, ' 4
1 61
npu x< -1, XZS ¢$yHkuus BO3pacTaer .
x 5 12
r)y=—+x-3x+>,
)y 3 3 ,s
y'=x2+2x—3, o
x=-3,x=1
x=—l-min, x=-3-max .
n -3;1 6 R X
pn xe[-3;1] dyukums yOwnisaer - e
npu x<-3,x21 dynkuus Bo3pacraer . -2
-4
31.7.
a) y=—x*+5x% -4,
y'=-4x +10x,

y=G-12x+2),

x=0,x=J5,x=—\[-§—;
" LF NN
x=0-min, x=iJ—_;:—max X

- xe(m;_ﬁ]u [0: _@} 2

V2 V2

¢byHkuMs  BO3pacract.

SNV

¢ynxuma  ybbiBact.
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6)y=x5—-5x;
y'=5xt-5;

x‘——l:(); x=z1;
x=1l-min, x=-1-max ;

B) y=2x' -9 +7:

y'=8x —18x;
2x(4x*-9)=0;
x=0,x= :tl;

2

/q
npu x €[-1;1] gyHkuus yGuiBaer, 6 -4 -2 2 4
npu x<-Lx =1 gynkumus Bo3pacraer . -2

/L:\

x=0-max, x=t—3——min; 4 'V°
2 -2
3 3 4

npH x & _00;—5 v 0;—2- ynkuua yOeiBaer ,
-6

npH xe[—%;o]u[—;—;m) ¢yHKUMS BO3pacTaer .
ryy= 5¢ -3x° s
y'=15x" —15x*,
15x2(1-x%) =0,

x=0,x=x%l,

. € -4 4
x=l-max, x=-1-min,
npu x €[-1;1] dynkuus so3pacraer,
npu X €(-00;-1]U[1; + ) pynkuns yGbisaer . “

-6

31.8.
a) y=(x-1(x+2),
Y=2x-1)(x+2)+ (x- 1) =
=(x-1)2x+4+x-1)=
= (x-DBx+3)=0 x
(x-Dx+)=0, % 4 2 4 6

x=1, x=-1, ° -2
x=-1-max, x=1-min,

npux € [-1; 1] dyrHkumus yooiBacr,

npu x <1, x > | pyrkuma Bospacraer .
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6) y= 2—5—6—x(x - l)3

.=2_56.((x—l) +3(x—l) x)

—2_5§(x-1) @x—1y;

256 2 —0- 3

T(x—l)(4x—l)—0, 6 -4 -2 2 4 6
i 2

x=!, X= -,
4

x=——min,

4

1
npu XZZ ¢$yHkuMa Bo3pactaer.
NpH X s% PyHkiug yOsiBaeT

8) y=(x+2)2(x—3)
y'=2x+2){x- 3+ (x+2) =

= (x+2)3x - 4) ®
(x+2)(3x-4)=0, x=-2, x=§,
' 4
x=-2-max, x=§—mm,
npH xe[—Z ] byHxumn  yOuiBaer,
4
npu x £ -2, x> — GyHKUHSs BO3PACTacT .
3 o
r‘)y x3(2 x), o
y'=(3*@-n- x3) 2(6-4x), _ N
X
"2(6 4x)=0, 5 4 2 4 6
x=0,x=§-, "2
2 -
x=2—max
2 ’ s

npu XZ% dyukuus yGeiBaer , npu xS% ¢yHkuua Bo3pacraer .
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3x-4 2
=3+
x—2 x—2

31.9.a) 6) y=

ya

108 6 4 -20N2 4 6 8 10 N | R
N
0
2x+1 3
) B y==os2-
+2 x+2
J : |
1
]
]
1
2 |
e 1
6 4 -2 4 6 : 2
-+

.
N
¢ |

B 3amauax 31.10-31.12 ans ucnenoBanns GyHKUMH HA BO3PacTaHHE H
ybbiBanue 6yaeM HceneIoBarsh ¢¢ NpoH3BoAHY0. Ha npoMexyTkax,
rae y' 2 0, dyHkuMs Bospacraer, a rac y' < 0 (pyHkius yobiBaeT.
31.10. a)

6 4 -2 0 2 4 6

_ 1 o 2x
Y T T T @
y<O0npux>0, y>0npux<0, acummrota—y =0, x=0-max
x € (—o0; 0] — Bo3pacraer x € [0, +o0) — yOrIBaeT.
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0)

=—L y'=.4—x
Y T e Z+4)?

y<0mpux<0, y>0npux>0, acumnrotra—y=40, x=0—min.

x € (—o0; 0] — yGuiBaer x € [0, +o0) — BO3pacraer.

3111 a)
¥
4
2]
/r\\x
5 =20 2 4 6
-2
41
-6
_2x+1 y,=_2x2+4—4x2—2x___—2x2—2x+4
427 (F+2)7 (o +2)

¥ > 0 npu xX?+x-2<0 (x+2)(x—1) < 0

x € [-2; 1] — Bo3pacraer x € (—o0; 2] U[I; +°o) — yObiBaer
acumnrota—y = 0.

6)
23Y
— X
S F——8&" 2 4 6
-2
y_x—2 y,=x2+5—2x2+4x=—x2+4x+5
S (@ +57 (" +5)
y>0npux’-4x-5<0; -1<x<5

npu x €[ -1;5]- Bospacract, npu x <—1,x 25— yGbisact

x=-1-min, x=35-max,acumnrora—y=0.
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R NG

31.12.
a)

6 4 -2 d
6
-4
_fad 20820 8x -l6x
-4 oF -4y O -4y’
x €[0;2) U (2;+0) — ybuipaet
x € (—0; -2) w(-2; 0] — Bo3pacraet

x=0-max, acummrotbi: y = 0; x =+2.
6)

el 20227 -2x | 4x
2 VT oy T
xe[0;1)U(l;40) - yGuiBaeT
x€(—w;-1)u(-1;0] -Bmospacract

x=0-max, acummrorsr:y=0;x==l.
31.13.a)

174



http://gdznews.ru/load/

6) KonuuecTBo kopHe#t B JaHHOM YPaBHEHHH — 3TO KOJIMUECTBO MepecevyeH i
rpadpuxoBy =x'-2%+3uy=a. '
W3 pucyHka BUAHO, 4TO Takoi coyuall KMEET MeCTO, KOT/la NipsMas y = @
kacactca rpaduka dpyHkumu B Touke (0; 1(0)) ¥(0) = 3, cnenoBarensHo, a = 3.
31.14. a)

5 do dh b 4

e
N

6) UtoOrbl ypaBHEeHHE He UMENO KOPHEid, HCOOX0AUMO, YTOOH! NpaMad Jiexkana
— 4 2

Boille rpaduka GyHKIMH y =—x + 2x” + 8.

Haiinem Touku makcumyma: y' = —4x° + 4x = 4x(1 - x*) = 0,

x =0 — Touka MHHHMYMa, x = %1 — TOUKH MaKCUMYMa,

W =p-1)=-1+2+8=9,

Crnenoeatenbho, g > 9,

3115 of"

4
a) 2 2 .
¥y =3x"-3x=1-min, 3
x=—l-max, Wl)=-2p-1)=2 R B \ VA
npu jal>2

-4

-6

6)
¥ =3-3xx=1— max

2
x==l-min. ¥1)=2, w-1)=-2 ) { X
6 -4 .z] 2 4 6

-2

a=-2na=2,
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§ 32. Ilpumenerue npousso0Hoil 0N HAXONCOEHUR
HAUBONLUUX U HAUMEHBUIUX IHAYEHU

32.1.3) p=3x-6, xe[-1:4]
y'=3 = ¢QyHKIHS pacTeT Ha

Foin =1y VD=9, Yogin ==9;
Y =4 YB =6, yn. =6
0) y=—E . xe[l;8]
x 4

-3 > 0= (yHKIHA pacTeT IPH X € l;8
x2 4

1 1
oo =7 Y(;)—-32 Yoin =—32
Xmax =8 Y& =-1, yo=-1
B) y=—%x+4, xe[—2;6]

y= _% = ¢yuruua ybuipaet Ha R

xmin=6' y(6)=l, .Ymin'-:l;
Xmax =2 Y(2)=5 Ypax =5

r) y=i, x€[0,3; 2]
x

= ~-37 <0 = ¢yuxuns y6rnBaer npu (0,3; 2]
x

Xpm =0,3, ¥(0,3)=10, yo. =10;

N w

3
Fmin = 24 y(2)=—2-’ Ymin =

32.2.a) y=2sinx, xe[—%; n]; y'=2cosx;

T T
X==2, X Vmax =25 Vmin = 2.

6) y=-2cosx, xe[—21t; —g] Vinax =2, Ymin = =2 -
T
B) y=6c0sx, xe[——z—; 0]; Vinax =6 Yenin =0
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. | _nT 1 1
r) y=-gsinx. x€ -5 o Ymax =75 Ymin = =7
323.a) y=tgx, xe[—-’f; —5]; orax =_£, —
3 6 3
6) y=-3tgx, x e{n;?]; P =33, Y =0.
n 2
B) y=-2tgx, xe|:0;-6’]; Ymax =0+ Ymin =__3£
1 In 1
r) y=-2-tgx, xe[—n;—T]; Yinax =5 Vinin =0
324.2) y=+x, xef0;9]; wax = 3> Yomin =0
6) y=+-x, xe[—4;0]; Ymax =25 Ymin =0
B) y=—\/x_,xe[4;l6]; Yenax =25 Yunin =4
) y=—v-x,xe[-9-4]; Yeax =25 Ymin =3
325.a) y=12x*, xe[-52];  yom =192, Ypn=0.
' 6 3
6) y=—-6x", xe[0,1;2 = = v Yemin =—192.
) y=65, xe[OL2] Y == 15500= 55000 Yrin
B) y=-—3x7,x€[0;|]; ymax=0a ymin=—3‘

4
r)y=%. xe[-B3]: Y =90 Yuin=0.

32.6.2) y=x2—8x+l9, xe[—l;S]
y'=2x-8, X =4 —TOYKa MHHHMYMA,
y4)=16-32+19=3; y(-)=1+8+19=28;
y(5)=25-40+19=4;

max = 28. Yenin =3
6) y=x>+4x-3, x€[0;2]

y'=2x+4, x=-2, -2¢[0;2]
y0)=-3, y(2)=4+8-3=9;

max =9 Yenin =7
B) y=2x*-8x+6 x e[-1;4]

y'=4x-8, x=2; y(2)=8-16+6=-2;
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Y-D=2+8+6=16; y(4)=32-32+6=6;
Verax = 16, Yinin = 2. 4
r) y=-3x"+6x-10, xe[-2:9} y'=-6x+6, x=1
y)=-3+6-10=-T; y(=2)=-12-12-10=-34
y(9)=-243+54-10=-199;
Voax =1 Yenin =—19%.
32.7. y=sinx;

[ 2n
2) 0;_3—:|; yW:l’ ymin=0~
[, 8n -
0285 ]: =t =9
NI 4n
B) _ZN;_T]; Ymax =1+ Ymin =0.
[ 26n
r) 6n;T];yM=|, Venin =1 -
328.
y=x-9x*+24x-1; y'=3x>-18x+24=0;
X —6x+8=0; x=4, x=2:

Vinax =V(2)=8-36+48-1=19;
Vein = V(4) =64 ~144 496 -1=15 .

a) [-1;3];

Ymax =W2) =195 Yo =y(-)=-1-9-24-1=-35

6) [3;6];

y(3)=27-81+T2-1=17; 3(6)=35; Ymax =35 VYmin =15.
8) [-2:3];

Yeax =V(2) =19, Ypin = ¥(-2)=-8-36-48-1=-93.

r) [3;5}: _

Yimax = M(5) =125-225+120~1=19, y, = p(#)=15.

329. y=x"+3x7 - 45x-2; y'=3x"+6x-45=0;
x*+2x-15=0; x=-5, x=3,

Vimax = M(=5)==125+75+225-2=173,

VYmin = Y(3)=27+27-135-2=-79.

) [-6:0]; Y =173; Ymn =-2.
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6) [1.2]; Veax =43 s Ymin =—72.

B) [-6:-1]:  Vuax =173, Yenin =45.

r) [0;2]; Vmax =25 Yemin =12

3210 y=x>-9x2+15x-3;  y'=3x-18x+15=0;
x2—6x+5=0; x=35, x=1;

Vmax =¥(D=1-9+15-3=4,

Vein = ¥(5)=125-225+75-3=-28.
a) [0;2]; Vax =4+ Ymin =3

6) [3:6]; Vimax ==125 VYonin =—28.
B) [_1;3]; Vmax =45 Vin =—28.

n [27]; Ymax =4+ Ymin =—28.
3211 y=x* -8 +10x% +1;
y’=4x3—24x2+20x=();

Ax(2 -6x+5)=0; x=0, x=5, x=1; p0)=1,
Vioax = Y1) =1-8+10+1=4,

Vinia = ¥(5) = 6251000+ 250+ 1 =—124.

a) [—1%2]; Vimax =20, Yin =7+
6) [1.6]; Veax =45 Vein =124 .
B) [-2;3]; ~ Vmax =121, Venin =—44 .
r) [—1;7]; Venax =148, Ymin =—124.
3212, p=xe—;
x-1
y'=1- 4 7=0; x-1*=4; x=-1, x=3;
(x-1)

4
Yuin =YB)=3+2=5, prg =y(-D==l4—s=-1-2=-3.

a) [2;4] > Yenax =6, Yenin =3 -
6) ["2;0]; Yimax =3, Yemin =4

n 3n
32.13.a) y=ctgx+x xe|—;—|:
) y=clg [_4 4]

1
y=—-——+150;
sin” x
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¥, =1+2 in = l+1"E
‘max ik Ymin 2
.VE[ymin’ymax]

6) y=2sinx-x xe[0;n];
y'=2cosx~-1; ‘

n n T n
x=i§+1m~ X=3 ym=y(§)=~/5——3—; Yemin =T -
yE[ynﬁn’yrnax]

TR
B) y=2cosx+x, xe|-—;—1;
) ¥ [ > 2}
y'=-2sinx+1; sinx=—|-; x=1t—;
2 6
ym—y( ) V34 ymin==7.
¥ € [Venin> Vmax]
r)y=tgx—x xe[o;ﬁjl; y'= 12 -1;
3 cos” x
x=mn, x=0; ymax=y(§)=‘/-_:§'; Yenin = ¥(0)=0.
ye[ymin’ymax]
32.14.2) y=2 -2 +1, [0,5+);
y'=32-4x=0; x(3x-4)=0;
x=0, x=i;
4. 64 32 5
Ymax HE CYLUECTBYET ; ymm—y(—)..—- +l=——.
9 27
6 =x—2\/;, 0;+ ) ; '=l——-; x=1;
) y [0:+w0); » T

Ynax HE CYWIECTBYET, Yy = M) =1-2=-1.

B)y=%x5—x2, (~o31]; y'=x*-2x=0; x(x’-2)=0;

x=0, x=§/§;

Yoax =Y0)=0; ynn, Hecyuecrsyer;
4
x 1

r —————=l— , xe€R;

)y x4 x*+1
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y':—-—-4x3 =
&t +1)?

Venax HE CYIHECTBYET..; Vin =M0)=0.

>

3205.0) y=x+L, (=0); y'=1-1; x=zl;
* x

Ymax =Y(-D=-1-1=-2; y_.. He cywecrayer,

3x 3x* +9-6x" x* -3
6) y= R 0;+o); y'= =-3. : x=i\/§.
)y x*+3 [ )iy = +3) x*+3
W3 3 :
= 3 me—— = in = 0 =0.
Ymax = Y(¥3) i35 Yuin= O

1 1 2 1
=-2x——, (0;+0); y'=-2+—=0; 4x"=1; x=%—;
&) y x 2x (O+); ¥ 2x? * 2

1
Ymax =Y\ =-1-1=-2; y_.. HE CywmecTByerT..

r) y=v2x+6-x, [_3;+°°); y'=ﬁ-!-3_l=0; V2x+6=1;
X

x=——;—; Yenax ¥.v(—%)=l+%=3,5, Vmin HE CYLIECTBYET .

3216.3) y=x"-4x+5+|1-x|,  [0:4];

) x21; y=x*-3x+4: yp'=2x-3=0; x=

>

N w

W)=1-4+5+(1-1)=2;

A2) -2 -oess(1-2) -2,
2] 4 2} 4

y4)=8;
2) x<1,; y=x2—5x+6;

y'=2x-5=0: x=—§- — He noaxoaut; y(0)=6;
7
4
6) y42 ~11-3x, [-13];

) x21; y=x-3x-1; y'=3x2-3; x=1; y)=-3; y3)=17;
) x<1; y=1-3x-x"; y'==3-3x*; y(0)=-3=Ymn: H-D=5;
ymin=_3; ,Vmax=l7-

5 Ymax = 8.

Ymin =
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32.17.a) y=2x—+J16x—4, xe[-‘li--l—-,];

y|=2_L' x:i- y(£)=_§_ =__3_.
Jiex-4" 4’ “\4) 2 2’

NO R CARE N RN
4) 277\ 4 2 2”7 221

6) y=2 x—l——;-x, xe[L10];

, 1 1

= -=; x=5;

x=-1 2
5 3 i 13

S)=4-—==; 1)=-—; 10)=6-5=1; |
y(5)=4-3=3 »{(1) > W10) ye[zz]
32.18. a) y=x\/x+2;
y'= 12+ 2Jc+4+x= Ix+4

2Jx+2 2x+2  2x+2°

et y(_i)=_1. 4 2=_4_f_ e[_.;.Jg;ﬂ,).

3 3 3V 3
6) y=xv1-2x;
—-2x- - 1
=2 - _1-2x-x_ 1-3x N
= \/l 2x V1-2x  J1-2x 3
1) 1 2 1 NE)
=== Jl-== ; ye|—o—1.-
y(:x) 3V 3 3507 ( 9]
32.19.

y=x =322 -9x + 16— x* +N16-x* -5

) 16-x* <16 >V16—x* <4=5-V16-x* 21
:>y=x3—3x2—9x+\/l6—x4 +5—s/l6-—x4
y=x>-3x2~9x+5

6) 16-x' 20> x* <4 =<2

y'=3xt-6x-9
x-2x-3=0>x=-1,x=3
y=2)=3, y(-D=10, y(2)=-17
= ye[-17;10]
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a+b=24.{a=24-b

32.20. {

ab=max’ 24b-b2=y;
y'=24-2b;
b=12, y(12) =144
b=12, a=12.
32.21. ab=484 ; a=ﬁ; 18—4+b=y; y'=l-182i;
b b b
b=22, a=22.

32.22. a-b=98; a=98+b; b2 +98b=y; y'=2b+98;
b=-49, a=49.
a+b=3 {a=3-b

32.23. ;
{ y=3a+ b

y=3a+b>
y=9-3b+b; y'=36-3;
b =1%1, Ho T.k. no ycnosuto b > 0, To

b=1, a=2.
32.24.
a+b=5 ja=5-b
y=ab3 ’ y=ab® ’
y=5b-b*;
y'=15b" —46° =b*(15 - 4b) ;
b=0, b=L5-,HOT.K.uoycnonmob>0,To b=-li, azi.
4 4 4
32.25.
2a+2b=56 {a=28-b
{‘” : L y'=28-2b; 2b=28;
ab=y 28b-b*=y
b=14, a=14.
32.26.
b=100 =100-5
{‘” ' {a . y=1006-5%; y'=100-2b;
y=ab y=ab
b=50, a=50.
32.27.
ab=16 a=l—6- 32 32
Y \2a+2p=y° Y= =2
ato=y 2a+2b=y b

b=4, a=4.
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32.28.
2500

{ab =2500 |a= y=3990 0. 5000

_ s > - - 7 >
2a+2b=y 2a+2b=y b
b =50, a=50.
32.29. KD=DM=x; BH, = 3—‘/-——

xJ'

DH, = —— (H, u H, — Touku nepeceycHus BD ¢ PE u KM
COOTBcTCTBeHHo)

s-- (PE + KM)- HHZ—-—(xJ_ +32 )82 - 2 -%F

% (39 + 10x - x%);
g = % (10-2x)=0x=5: S = % (39 + 50— 25) = 32.
32:30. y=x*, A©0;1,5) ;

JO-x)2 +(1,5-y)? = f(x);

f(x):,/x2 +(,5-x*) = =\/x2+%—3x2+x4 =Jx‘—2xz+%

3 3
f = - 2 22 =
2Jx4—2x2+— \/"4‘2"2‘"
4 4
x=0, x=11;
f(0)=%; )= l+%—£—f( ;G

3231 y=+x, A4.50);

f(x)—\’(45 x) +y = J——9x+x2+x —J——8x+x :

2x-8

f(x)=—————; x=4; y®H=2; (4;2).
,81 '
2 -I—8x+x

32.32. V=x>y =32 (y - BbicoTa 6aKa, X — JUIHHA CTOPOHLI EFO OCHOBAHNA);

S= x+4xy x2+128, S'(x) = 2x-l—2§=

XZ
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X=64; x,=4; y,=2.
Otset: 4 aM; 4 1M; 2 oM.
32.33. V=x? y =343 (y - BbicoTa 6aka, x — JIHHA CTOPOHBI €r0 OCHOBaHHﬂ);

S =2x? +4xy=2x2+ﬂ; S'=4 '372
X

—0 Xo—-7 y0—7

X
Oteer: 7M: T M; 7T M.
32.34. V =61 y =576 (y — sbicoTa kopo6a, 2x ¥ 3x — ANHHBI CTOPOH €ro

OCHOBAHHA);

S=12x2+6xy+4xy-]2x +_9_§9. S'{(x) =24x _299_0
*
576 2/3
x° =40; x _ZJ_ -__._._.__ 24X .
‘ Y= s

3
Orser: 435m;  635m; 2—4—;[21\4.
3235. V= \’(dz —)x (x — wimna 60koBOro pebpa npH3MBI);
d_\B, '

Vi=d -3¢ =0; x=—p==2d
3

3236. S = 2(15+2 225K +15)h—
= (l 5+ \/225\— W )h (3zeck h — BBicoTa Tpanenun);

2
S'=1544225 it —— T 15422512 +225-24% =0;

2252’
50625 — 225> = 50625 — 900/ + 44* ;
4n 675K =0; W (4K -675)=0;

h%%s, a=15+ 2‘/225—%5=15 2'—5=30I

32.37. a) [lyctb @ - yron Mexay OCHOBaHHMEM W OOKOBOI CTOPOHOH X -
CTOpOHA NPAMOYroJbHUKA, KOTOpasi COBMANAET C BLICOTOM, Yy — €ro apyras .

CTOpOHa.
2

pe X X X
Torpa tga=5=——; 80-y==; y=80-=; S(x)=80x——;
aa g 80—y y=g:7 S (x) =80x 5
S'=80—2—x;

5
x =200, Ho xe(O;lOO]: x =100 y=60; S=6000.
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6) a=24, b=8, h=12.
TlycTeb @ - yron Mexkay 6osiblinM OCHOBaAHHEM TPaneLHH | ¢e 60koBOi

CTOPOHOTI, X' —CTOPOHA MPAMOYTONILHUKA, KOTOPAs COBMANACT C BbICOTOMH,
y — €ro Apyras CTOpoHa.

Torma fg(l=-:i= d 3 24—y=i'-x-; y=24_4_'x; S=24X—£;
4 24-y 3 3 3

s'=24~87"; x=9,  y=12; S=108.

32.38. a) IycTh x — CTOpOHA NPAMOYTO/IbHKKA, NEXKallias Ha AB, y — ero
apyras cTopoHa, a = £ DCB.
7-5 2 1 x 1
Torma tgaa=——=—=—=—"-—; x=3——y; y=-3x+9;
B9 376 39—, T Y
S=-3x*+9x; S'=—-6x+9; x=2; y=-—9-+9=2
2 2 2

HO AE-AB=21= §,, =21.

6)a=17, b=18, «¢=3 m=1;

ITycTb X — cTOpOHAa NPAMOYFOJIbHHKA, fexKaulan Ha AB, y — ¢ro Apyras
cropona, oo = Z DCB.

AE - AB Tornpa tgo = I7

5 5
; 18—y==x; y=18—-=x;
y 21‘ y 2x

Szle——%xZ; S'=18-5x; x=-1—5—; y=9. §=32.4;

AE-AB=21= S, =32,4.

32.39.
C
b
a
B
y [24
b
\ D
*H
AC=a. AB=b;

CB=AC-AB=a-b, AD=x,
BD=+\x*+b?; CD= 2 +at,

186



http://gdznews.ru/load/

o TE€OPEME KOCHHYCOB

(@a-6Y%=x*+b*+x* +d? —2‘/(x2 +bz)(x2+a2)cosa ;

2x* +2ab=2 (xz +bz)(x2 +a2)cosa;

x*+ab

J(xz + bz)(x2 + az) .
_ < +ab _ X +ab .
1= ‘/(xz + bz)()c2 +az) \/x" +x* (az +b2)+ ba? |

Zx\/x" +x2 ((12 + b2)+ b2a® — (x* + ab)(4x® + 2x(a% + b))
2\/x4 +x2(a2 +b2)+b2a2 .
(xz + bz)(x2 + az) _ =0

2x‘/(x2 +bz)(x2 + az) = x(x? + ab) 2x*+a’+ b
J(x +b” )(x +a )
2(a_2b2 +x2a® +x°b% + x*)=2x* + 2x%ab + x%a® + x%6% + a3b +ab’;
2ab(ab - x*) + a*(x* —ab) + B*(x* —ab) =0 ;
(Jrz—ab)(a-—b)2 =0; x=«/;1; ;
Oax TIPH x=vab .

cosa =

Si(x)=

32.40.
B 5 A
) L]
K
13
X
x
K =12;

X — PacCTOSHHE, KOTOpOE HElIEX0A NPOHAET TIo AOPOre;
¥ — PacCTOSHHE, KOTOPOE NELIEXo NMpolifeT no necy;
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CyMMapHoe Bpems: [ = —;‘- + X :

3

DK =12-x; y=,/25+(12—x)Z :

t'—l+ 2x-24 _l+ x—12 =0
5 230 _24x+169 5 Wit -24x+169

%Jx’ ~24x+169 =12-x;

9x? —9-24x+9~l69=25(l44—24x+x2);

16x2 -384x+2079=0;
x,=8,25; x,=15,75—He NOAXOIWT,

x=§42; y=\/25+3,752 =375;

_+_._—+—_-Ez3 yaca 44 MHHYTbI .
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I'naBa 6. CTeneHH H KOPHH.
CreneHHbie QYHKIMH

§ 33. Honamue xkopna n-ii cmenenu
oeicmeumensHozo Yucaa

33.1.8)3;4 6)5;7

33.2.3) Y361=19; 19% =361.

B) ¥343=7; 7° =343

333.2)V25 =-5; 25 =5.
B) —/-8 =-2; Y-8 =2;-8=2>.

B)11;2 r)37; 15

5)§/I=1.(1)°=_‘_
64 2°\2 64

W 2,(3)’ 32
23 3°3) 3

6) =64 =-2; (-2)° =64 .
r) ¥625 =-25; (-25)* =6252.

334.) V71— 48 =2 -3 : 743 =4+ 3-443 . Bepro.
6) m=2—\/§; 2—«/5<0=> Hegepno.

B) JLTﬁ:ﬁ—Z; J?T—2<0=>Heeepuo.

r) \/9-Ts/§='\/§-2; 9-4S5=5+4-45> BepHo.

35.a)16=2; 6 B2=2;
33.6.2) 30,125 =0,5;

8) 40,0081 =

0,3;
33.7. a) 4’.1_6_=_2. .
625 S
100 10

) ___

11

33.8.2) ¥-128=-2;

B) ¥-64=—4,

339.a) 32+3Y-8=2-2=0;
8) 3416 -4327=6-12=-6;

33.10.a) 22 <5<3* = J5€[2.3]:

B) 2* <52<3* =52 €[2,3];

s)i‘fiﬁ=3; r)W=4..

6) 40,0625 =0,5;
r) 30,027 =

’ ,24
"1 "2
"”if‘-f‘?

1 1
rfj-—=—7.
) 32 2

6) ¥625-3-125=5+5=10;

r) 12—6,3/0,125 =12-3=9.

6) 22 <19<3¥ = 19¢e(2.3];
r) 3} <63<4’ = Y63 €[3,4].
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33.11.2) X =125; x=3125; x=5; 6)x7=i;x=l;
128 2
B)x5=32;x=2. r)x9=l;x=l.
33.12.a) x*=17; x=t17. 6) x* =—16 — pewennii ner.
B) x0=11; x=+§11. r) x® =—3 — pewenuit Her.

33.13.a) 0,02x°-1,28=0; x®=64; x=42.
6) -%x“nsi—:o; x*=25; x=+45.

B) 0,319—2.4=0; x’=8; x=3/5.

r) —;-x4—2=0; x*=16; x=12.

33.04.2) Yx—5=-3; x-5=-27; x=-22.
6) %’4——§=—2—-—pemeuuﬁ HET,

B) rx+8=-1; 2x+8=-1; x=—%.

r) Y7-4x=4; 7-4x=64; x=_%.

33.15.2) Yx2 —9x—19=-3; x2~9x-19=-27, x> ~9x+8=0; x=1, x=8.
6) Yx2-10x+25=2; x2~10x+25=16; x2—10x+9=0; x=9, x=1.
B) J72xz+6x—57=—l; 2x2+6x—56=0; x2+3x—28=0;

x=_3+”=4;x=:3—_ﬂ=—7.

N2 +7x+13=1; x2+7x+12=0; x=—4, x=-3.
33.16.2) ¥5; 2. #17. 6) J100; 4 375 .
3)3./’7; {40; 3. _ r)2/6_0: 2. 0.
33.17.2) Y0.1; -1, U5, 6) 0: 3-0.25; ¥-29.
B){/—T,S: 2 9. r)i/i: 1 2.

33.18.2) Y15-¥90v0; 15<327=3, ¥o0>¥64 =4=Y15-390 <0

[yHkTel 6), B), I') peLIaIOTCA aHAJIOTHYHO.

6) 3-150>0. &) Y20-350<0. r) ¥300-5<0.
33.19.a) ¥-12; g; 2 ¥, 6= 21 Ia.

1
B) 2/3; -;-t-; 2,5; \/5_1; r)5—%; 0; 200; 2x.
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§ 34. ®yuxkyuu y = W—x— » WX ceoiicmea u 2pagpuxu

34.3.2) A 6)
2
2 1:‘5;(-2 :
5
/ X
0/) P
i -
1 d 1 2 3
-2
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B)
Ay 3:!!,"3 l")
o X g2 Frcs
8 € 4] -2 o0 2 4

344.2) 6)

192



http://gdznews.ru/load/
B) ‘ r)

— -4 2 O 2 4

/.:'-. 49 X

&

A = - wm—— - e .-
=]

7 2 3

34.6. y=4/;;a) x€[0;1}, min y=0, max y=1;
6) xe[1;3), min y =1, max y He cylecrsyer;

B) x €[5:16], min y=45, max y=2;

r) x€[16;4c0), min y=2, max y He CyLIECTBYET;
34.7. y=§/;;a) xe[-L1), min y=-1, max y=1;
6) x e (—0;1], min y He cymecTByer, max y =1;

B) x€[-32;32], min y=-2, max y=2;

r) x €{2;+00), min y=§/§, max y He CyIeCTBYeT.

348.2) y=4x; y=x; Yr=x%; x=x%; x=1, x=0; (0:0), (1:1).
6) y=3x; y=lxl; Yx =fx|; x=1,x=0; (0:0), (1;1).

B) .V-“—g/;: y=Xx; §x =x:x= 1.x=0;(0; 0); (1: ).

r) y={/;; y=-x-2; §/—=—-x—2; x=1;(-1:-1).

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

7-10561 _ 193
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B)x=1 Nx=0, x=-1
by

-
w
v
-

i~
o
-
/
w
gl
e
d
b4

-2

4
34.10.2) {7 ¥ :
2x-3y=6
4 .
y=3x  |y=72
6) 3 — Tpu pemienns (B oTBETE 3aﬂaqﬂuxaoneqama)
3y- 4x 0 y= =i
21y y..—_v;
X
3 2 -1 Tt 2 3§
<l
2
y=3x y=3x
B) ; 2 — OIHO pEIliCHHE.
6-2x-3y=0 y=2—-3—x
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y=x y=Yx

r) ; — HET peulenui.
5 x
5+x-2y=0 y=;+—£

34.11 25, %<0 i
dly=
#;. x20 N
A4 .. vt ,x<0
1) y (x) y6siBaeT npu x<0, Bo3pacraer npH x20. Pl xz0
2) Xpnin = 03 Ymin <0.
3)y=0npux=0.
X
o 2
14
-3—, x<0 .
34.12.y={x 3,{; K0
é/;, x>0 H5x X320
bl
1) y (x) yOniaeT npu x<0. BospacTaer npu x20.
2) DKCTPEMyYMOB HeT. / X
3)y=0npux=0. 2 d 2 r
-2
¥x, x<0 : -
3413, y = N o
Jx, x20 A4 [ .x<
3° = , % »0
1) y (x) y6uiBaeT Ha BeeH umcnosoli .
NpAMOH, 2
2) DKCTpeMyMOB HET. ‘
= = X
3)y=0npux=0. i’:’) : "
34.14.2) y=32x-4; 2x-420; x22; 2

6) y=§’/3x—9; 3x-920; x23.
8 y=Y2 3x; 2-3x20; xS%.

r)y="%-5x;1-5x20; xS%.
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3415.0) y=Yx*+5: xeR. 6) y=4x’-1; xeR.

B) y=6x-7; xeR. r) y=¥2x+1; xeR.
34.16.a) y=V5x+8+¥2x-4;
x22

§=>x22;x € [2, +w).
X2 ——

2x+120
6) y=82x+1--10x; {7 =" .
5-10x20

X< -
2
: 3x-1220
8) y=—12-42x—1; {" :
2%-120
x24

1=>x24;x e [4, +o).
xX2—

8-16x>0
=8-16x+¥10x+20;{ ;
ry x + J10x {IOx+2020

|
< —
X-2 = XE[—Z,%].
x2=-2 :

34.17. a) y=\1x2 +4x—12; x> +4x-1220 ; KOpHH: Xy = —6; X3 = 2;
x € (—0,—-6]\[2;+0),

6) y=N5-xT42x; -x +2x+1520; 2~ 2~ 15<0;

kopHu: x; = =3; x, = 5; x € [-3;5].

B) y=\/x2—8x+12 ; x2—8x+1220;KopHM:x, =2, x,=6;
x<2, x26;x € (—o, 2]U[6. +0).

r) y:x}64—x2—3x: 4-x2-3x20; x> +3x-4<0: xe[—4;l].
34.18. 2) y=4’x—8 : x—-8 20; x28. x<—§, xe(—oo;—z)u(s;-roo).
3x+5  3x+5 3 3

1+9x ) 4
6 =‘5}- . xe R kpome x=——.
)Y 4+3x xe P 3
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12-5x 7

B) y=3 ; x€ R kpome x=—.

)y "7—2:: x pome x =

r) y="3_7x ; 3—7x20; 7x~—3$0; xe(—4,5;}- .
2x+9  2x+9 2x+9 7

3419.2) y=Yx+1; ye[0+0). 6) y=3x-2; yeRr.

B) y=Ux+3; yeR. ) y=¥x-4; ye[0;+x).
3420.0) y=2+¥x; ye[Z+o). 6)y=¥x-3; yeRr.
B) y=8x=3; ye[-%+w). y=2+¥x; yeR

3421.3) y=¥x*—6x+8

Y NPpHHAMACT MUHUMAJIbHOC 3HAYCHHE, KOTAa X2—6X+8 MHHHMANbBHOC
HCOTPHLATC/IBHOC.

X =i=—3;=> min(x*+6x+13)= x2 + 6x, +13=4 = y. ={2.

2
6) y=x2 +6x+10 |
, 2x+6
Y e 2 3= 32y = ¥(-3) =1
6(x2 +6x+10)6
34.22. 2) 6)
Y
Y
4
4
=® -SutH
2 3: L) x-4

< x?,y-‘
3 4+ Sx-s

=Y

|
:
3

2-10] 1
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§ 35. Ceoiicmea kopHa n-ii cmenenu

35.1. a) \/38~27=2~3=6; . 6) #16-0,0001=2-0,1=0,2;
8) ¥625-16 =5-2=10; r 50,00032-243=0,2.3=§,
35.2. 2) §/243- i=3 1.3 6 3> -2,

2 2 125 5

)5,7__5[24 D 464.L=2.l=2.
729 T3 3

353.a) 3249 =J3s-2 7=2.3=6;

6) ¥48-162=316-3-2.81=%2°.3° =2.3=6;

B) ¥75-45 =33 75-§=3-5=15;

r) %‘/54-24=<‘/9~6-3~8=3-2=6.

354. a)4 =4625 =5, 64— -2 _4.

)3—2-7--~-i-6; D oS ~¢6a=2.

0,125 0,5 0,25
355.a) 35°.2° =52.23 =25.8 =200 8) %/0,23-56 =0,2.52=5;
6) \5/0.2'°-10'° 0,22.102=22=4; 1) ¥36%.2°=6.2=12.

3 2 6 2
12 3 5
35.7.9) 42 =x: 6 & =37
5) 19/0—5=\/;; r) 24nte = Yn? .
358.a) Y8 =12 6) VIO =17 g) Yd =d® 0 Y% =1
359, a) Va?b® = ab?; 6) Ya'b® = av?;
B)W=ab2' r) W=ab3.

4.8 2
2

35.10. 2) 49a2 7a* _ 7 a® 6)416al2b _ a3b :
1694 135 I3b . d c ¢
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) 3’27:16 _3a*, ) 32a%%" _2.4%°
64>  4b° 243" 30

35.00.a) Y4 Y4 =H6=2; 6) 3135-325=327-5-25=15;

L

-

B) v20-4/5=4100=10; r) 316486 =316-2-243 =6.
54 B Jr
35.12.a) ~—=327=3; 6) > = 5=
' ) o5 N2 2
1256 Y256
B) ———=4/128=2; r =464=2\/5.
)1/5 i )%

35.13.2) 43234827 =4256481=4.3=12;

6) 277 7 =2.7-14.

s u B, Y u B 6) Y5 u Yo, Y125 u Yes6l;
BV u ¥, 49 u 2; Y33 u Y2, Y243 u .

ol

r
3515.2) V3, Y4 u 7, 27, $he uw $7;
6)\/5, B o Y4, B, Pou B,
B) V6, 7 u Y40, $h296, 289 u %40,
0B 2w Koo, 127, 2 w $hoo.

35.16/2) 26 vs , 426 > 425 ;

6) v3, 825 <§27;

B) Y7 v 8§47, Y49 >8/a7

r) -¥4v-33, -§3>-99.

35.17.0) V242 =442 =48 ; 6) BB =¢943=927;
8) V23=48.9=472; 283" 9-472.
35.18.a) $36° 36 = 36> Yor? = o7° ;

6) V2adfad® =$aa*$aa’ =$2d
B)\/ZQ/C,_S:Q/?Q/E:Q/‘,_S; r) i/;@=9/)79/7=§/37
35.19. a) Yab¥aab = Ya? §aap® = Yaas*

6) §/a4b3 _lg/asbz =l9/a8b6|2/a5b2 ='3/a13b8 .

8) ¥5ab? - 53¢ = 5062 $25a%% = 125470 ;

0 Yoz -5z = 21622 420 = 42164722

3520.0) ¥ Ja=%a; 6) Ya?b* :Yap* =Yp™
8)9/0—5:4/;='\2/a—7; : F)W:VEJW.
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2.0 (8 =316 (66 - 0 () =75 (05 -

2n
4
35.22.a) (2J§) =16-25=400;  6) (b'{g) —pn. L g2

b2
Y 243 1,-¥ 1
nl =577 . N ¢ - B2 _ 2-2p
n)[er;) > r)(bJEJ Al
3523.2) (%/37:)9 =27d; 6) (5a%/3)2 =2502. a2 = 25Ya*
2 5
B) (—5%/a_2 ) =253a* . r (23 —3a2) =3232434"° .
3524.0) V¥x =95 ; 6) We* =a;

8) Y0 =0 =Yo7 r) J¥ab =ab .
3
35.25. a) %3/3;+13+—J:E—=23/§x; %/5';(2—%-%}13;
2/5?%=13;2/5_x=10;x=200.
6) 42x +{32x + {162x = 6; Yx(¥2+242 +342)=6;
4T 4 ._ Y g B |
Yx-6¥2=¢; J_—#—E-,X—E-
35.26.2) Y6+ 2v546-245 =436-20=2;
6) Y6-217¥6+ 217 =¥32 = -2;
8) Y-8+ V37 =Y64-37=3;
0 T 3VI7-3=37-9=2.
3527.2) ¥x - 28x =0; Yx(¥x-2)=0; x =0, 5, = 64;
0) \/.——53/.;+6=0—3T0ypaBHeHueOTHocmeano ‘«'/;:
A -s¥x+6; Yx=2:x=16; ¥x=3; x=81.
B) 9/;+25/;—l=0;§’/;=—1+3=| X =

4 2

L

64"

Sr=-1- PEUICHUH HET,

r) 4/;+2§/;—3=0; 5/;=—3 PpeLUCHUH HET ; 5/;=1; x=1.
35.28. f(x)={x; 2/ (x)=4¥x: s(128x)=2-Y128x =4¥x .
200
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35.29. f(x)=23x; 2f(x)=4x: f(32x)=2-Y32x =4Yx .

35.30. a)

Y
4

4 0 4 x

-4/0 4 x

6)

4 0 4 x

§ 36. IIpeobpasoeanue sviparcetiuii, cOOLPpIHCAUUX PAOUKALBI

36.1.2) V20 =245 ;

B) V108=2.33=613 ;
36.2.2) 24=233;

g) ¥512=8;

363.2) Vx* =xVx ;
B)W=m§/?;
364.a) V252° = Saa :
B) %/247=2x3/§;

36.5. a) V15645 =523 ;

6) V147 =73 ;

r) V245 =75 .

6) 4160 =2410;

r) Y486 =3%6 .

6) 3/a_4=a3a;

r) \‘/F:n’-i‘/;.

6) 4/4054° =3a45a ;
1) Y160m'® =2m*-35.

4;3 2
)— T2ab” _x -@3/9_=2xa39a;

343 b x
B) 250x4y7—5xy

3 ’ ’ 3
0 3"’”V 243': - 3mn- 2 5% 4 35':’1 _

36.6. a) \/;_=|a|\/—;
B)Wl:#al‘s'/g:
36.7. a)_ 2\/§=\[2_6;

B) 5\/§=\[7_5_;

6) 3 a3b=a%;
r) Va'h = a® Jab .
6) 63 1l=\/3 240 ;

r) 342-_ 177
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363. a)EJ‘:JE. 6)%2/[5={/%;
49 25 _ 1
= |—== 0,2Y25 = i/: .
) FNB T r) 0.2425 5
36.9.a) 7a>\ab —J49a : 6) sab*¥a?b = Y1254°87 ;
B) 5xv2x = V50x* ; r) 2mi3m? =2am’ .

36.10.2) Y24 -PB=HB02-1)=3: 6) 213+ B84 =23 +213 =43,
p) 2¥/64 + 486 =432 +332 =732, 1) 512 -2 = 2(4-1) =342 .
leata) ¥4, 18, 3, e Y2 Wao, s ;

B ¥3; R0, 2. 3 W2 I
36.12. 8) (¥ — 24 )(¥m + 23) = Yor” - s

6) (¥5-43)(v3+35)=25-3:

8) (a-b)(a+Vb)=a’-b

r (Y4 +242)(2v2 -¥a)=8-36 =8-232.

36.13. 2) (Va3 )(x— i )=(vx) +(y3) =+l ;
6) (3+¥a)(9-3Va+Ja)=3*+(¥a ) 1+ ;

0 (2d5a) 4p 2 va) {245 +(] T
r) (JE+«/E+~/B)(JZ-JZ)=(JZ) (JB) =Ja-/b.
36.14.3) (Ym ~2¥n)" = - 43mn + 43n? ;

6) (5-3) =¥25 - 2385 +3;
8) (az—JZ)2=a4+a—2a2JZ;
) (Y3+22) =2¥7 +8+ 4234

36.15.2) (a-b):(Va—Vb)= —(————) Va+k;

k+! k+1 P f2 3
0 gt = U 3 )
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J— Y +Yrmn
ol
36.06.0) V1 -V15 _ V2543 6)3"2 o -y
B T S T - 1=y °
J_+J_ P2+ 43k . 4a2 Yad _Ya-Yd
Y Gr-dia T2 “3a Yia B-Yad
\/;—'2‘/;\/5*"/[’—2_(%—‘/—) 4 3.
36.17. a) TS T =Ya-3s;
6) *j_+2\/_ 1
A + 4 + 2Yn +Ym
Ya +b I

f+2J_b+b \/Zﬂ/_

Vb+2a¥a’b +a*  (ava +4b)? 4
r = =q a+\/5,
L T Y

5/ 9
36.18. a)J. U2 ~Ya+¥p; 6)‘/;._]— Yx+36 +1;

J' T e
~/_ J;_bJB_3 0% +
e R LR o AR

36.19. 2) {220t Y2 ' Yo ;

6) J yi9xty? =J§/9x4y’ =%oxy7 ;

o) Yadlier = Roans® = Jouir ;
e s

36.20. a) {/2%/2\/_ {/%/16«/_ i/;—s—l— 8

3 J 0243
B)i}zsz\ﬁw(zj Ff (z) 32
3 2 3 3 3 3 243
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) {5 = - (R =15
36.21..3) V50~ 33 - 6V2+320+B=5v7 -5 - 6V3+ 23342422433 +
6) 6§4/A_'+\/;y_—‘/9_xy_—W+-Z-\/E=6Q/;+\/E_3J;_5/;+7J;y—=
=8y -3 +5¥x =5y + 5Yx . _
36.22. a) ~324710 v 499 ; ~2160 <259 .
6)\/__3V‘/—»\/_4V\/_.\/7<\/__
B)%Vm;l%ﬁﬂ“/’]_j;

1 236 v 3532 ; 428 > -¢50

3623.0) I5¥3;  Shoo:  \3Ua

o33 Y& 95

¥ P E

n ¥ ns e

4-33 _ 4-32 _4-V2-\8
(iji_ﬁ)z V2+8-4 ~J5+J§ 4

o (O R) oy
) 4f3+3J6 V2 e +212

(o) (Be5)
& B3+ (gﬁﬂ)? h

=-1;

36.24. )

(-4 (B-4@) 3
36.25.2) (1+a)(1+¥a)(1-Ya) =1+ Ja)1-Va) =1-a:
6) (Nm +n)(¥m —4n)(¥m +¥n) = Sm + Jn)Sm ~Jn)=m—n.
( 9a%x - 233abx +1 bz) «/ﬁ ‘/_

b 1= 25445 _ ( \/—)2 1

-36.26. 2) R = \/5 T _J;(g/g_g/;);
5 162 a5yt
\/E \/— Jz;-f-\/_
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36.27. 2) V21 By +J2y ~Br=Jx (2 - B+ [y (2 - V3)=
=(2- 3y ;
6 a2 + 232 iy 42y’ VR WA+ ) - Y3 + ) -
=A@ - A4
B) %/0_4+%/t?—\3/£—%/b_4=§/;(a+b)—%(a+b)= (a+b)Ya-3b);
r) bya —ab +ab —abJb = ba(1 - Jab) +ab(1 - Jab) =
= (1-VabX6va + Vab)=ab(1~ab )(1+b).

36.28. PaccmaTpuBaeM AaHHbIE BHIPAKEHHUS KAK KBAZPATHDBIC TPEXWICHB H
HAXOUM WX KOPHU:

2) Ym-Ym—6=(Ym-3)(¥m+2): 6) Vim +5¢m + 6 =(Ym +2)(¥m +3);
B) Ya+74 a+12=( a+4)( a+3);

0 25 -85 -1, %:‘*\’"j'“"h“—“% & =1; v;=_§=>

2x-x-1=2(¢x - 1)( J( ~1){2¢/x +1).
6x? + Yx -1 (24;“)( )

36.29. a) —

A+ () J'
Wa-str-2_ (Yr-2)(3%+1) 459

O T )Eee) T
36.30. a) Jab¥a a’ +b? _JE.%.% @ + bt

(a+5)8 bz (az—bz) (a+b)Wb  (a+b)a-b)

b(a+b) b
(a+b)(a b a-b’

5 (4 + ¥’ +(~/E—</H)2'_|__3 —
2(m-n) ‘/,,,_3_\/,,_‘

S (e )55

= m+n-2mn =(Nm )’ ;
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x¥x -1 \jsxz—l_ .
ole )\/F—l Ix+1 B
l ( 1)( x+l) ( I)( +l) 3 3 2 3
de Y X 2/;:[ L3 \/_de ~@r-n=Y -V 4+

{/;-+l—%/§+1=4; I —Yx-2=0: Yx=2,x=8 Yr=—1, x=-I.

x = —1 He NoAX0AMT, T.K. 3HaMeHares oOpawaerca B 0, T.€. x = —1 He BXOAUT

8 OJI3.
OtBer: x=8.

x+8 J_ 25 _. (J?+2)(J— Wr+d), Ar-5)¥r+5),
J;+2 J—+3 \/;+2 J;+5

P —xsas¥x-5=5: ¥ -Yr-6=0; Yz =3, x=27;
3/;:—2, x=-8 — He sxoaut B OD3.
Orser: x=27.

§ 37. O6obwenue nonamun o noxazamene cmeneHnu
3 Al 3 22
37.1, a) ¢4 =</c_3;6) p? =\/p“ ;8) x4 =i‘/x—3';r) y 3=§/}T.
372.2) 0,2 = ‘E :6) P8 =Y ) 645 =B ;1) 8,500 = ifg. 5
L 2N\ !
373.2) J1,3=1,32;6) (f 067 B) {/‘ (—) ) 34,3=433.
374. ) \/b_“ b . 6) J_ a3 ) ‘J— c“ o) JZ o

37.5.a) 492 =7,0) 10003 =10;8) 273 =3;r1) 252 =
1 2

2_ _
37.6.2) 9 2=3=243; 6) 0,16 2 =0,064 ;
4
i 4 Z
5) (33]3=(3’-) _3. £) 0,0013 =0,01.
8 2} 16
aat . -9
377.0) “5-=a"; a=6, at=1 62 _3=b'3;b=—'-, b3 =8;
6 (bz) 2
> =1 sy L =0,1, r'=10
B S =pip=0p r (¢ )F— t=0,1, ¢
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. 2 1
37.8.a) (27-37%) =—;
2 (27:37) =5
4 -9

37.9. a)6 6

=6—’;l-
. 6’
- 37.10. a)

7253 T Ts

49“3 _s2 1.

6) 16-(2'3)2=%.

! s 3 z
37.ll.a)\/b"=b 2. 6) Y5 =b12; 5 L x4 0) o =a.

. LY
37.12.a) 4 2=—; 6) 8 3=%;

N | —

4
37.03.2) 5 ° Jla.
i
B) 23 5 Jla.
1o LR

7.7, 1
6 =72=—.
) 49
107%.27" 2700
4x—3 3a—2
1 1
=< 1 - 1
B)325=—; )16 4=—.
) 2 ) 2
2
6) (-16)3 Her.
!
r) (~25)2 Her.

L 2

37.14.a) 22 <32;6) 0,32 <0,52;8) 52>53;r) 73=76.

115 1

21 1on

37.15. a) c2¢3 =6 ;6) b 3bE=bZ;B) a3a ¢ =a—2-;r) d’d?=d? .

1 3

37.16. a)x2 x2-l'
x
r 1t 1
B) z35:z 2=210;
[
3 = b6

37.17. a) (b”z)

4
EAR)
B) {az] =d;

! 7

37.18.2) x2Jx =x:6) y33Yy? =
‘ —_ -_—

37.19. a) (a°~4)2 UL S

15 17

3 i 7oLy
B) [xd] (Q/}):a = x16x16 = x2 .

c2 1
37.20.a) 105102 .10 =10 ;

;B)zz4—z n ¥ c“—c
3 9 4

6) |J’( -12)4 _.clOc 0= 5,

3 2\ 3
r)(bo's)“[b 5) =b b5 =40 =1,

6) 213.27%7.4%7 =4 ;

—
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2 1 3 1619

B) 49 3.712.7 4 =7 7' xz_l
49°

r) 25%%.5".625%% =25.5=125 .
37.21.a) 4°€.2%7:2706 =212 902 206 =y

!
140,84~
6) 3.9%4:337' =3 5=9;
H 2 1 1 5t
P — -
B)43.23:43=4363=4

] 1
[ - ) P
r)83.163:32=2 33=1.

-1/4
37.22.0) (27-64)* =3.4=12;,  6) (i'g-srlj =2.3=6;
' | -1/2 Y3
B) (—-004) =6-5=30; r (5'3-——) =5-4=20;
64
|l 2/3
3 -]
3723.a)( ) =l; 6) (8x 2) =4x"=i;
m P
( _2)—(2/3) _3_ x3
4 =Vx; r) (81x7*) ¢ ==—.
) x Vx ) (1) 4 =
205 9(_1)2 o s
3.3 2 7. 2 s 8
322) 25 6) L= yTy Ty = y;
x5 o
] 3 20
T3y 811 2.p5
B) (Cl )I =¢3 6 2=¢?; ) albz =a’b?.
cb.c2 aths

oyt 1 1 2 2(1 .'_) z 2
37.25.a) \x2 - y2 x2y2=xy —yJ:2 6) a’b3\a? +b3)=ab? +ba’ ;

1 ! i1y 3 1 1
B) b’c“ (b3 +c4)=bc4 +cb3 ; ) xlyz(xz—y2)=xyl —yx2.
11 2 1

2 12
37.26. a) (mi+n5) =m+n+2ymn 6) (1—03) =1+¢3-2¢3

1\2 1 1 1)2
B) (1+b2) =1+b+2b2 r) (a2_2b2) =a+4b—4-ab

1 L 2 1 rt
37.27. a)(x3 +3)(x3 —3) =x3-9; 6) (a2 +b2)(a—a2b2 +b) =" +b"%;
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+
1 1) 2 2
D\pP-q* (p3+(qp)3+q3)-p—q
1 11
432 4 az-b? 1
37.28.8) = —; 6) ==
32-3 1-32 a? +b?
11 !
7,2 2_
5) x+x% _x +I’ r)p 5= 1
2x ! p-25
2x2 pl+s
11 .
c+c 24244 1 m+n 33
37.29, ) 3 = l l, 6) -2- , 2=m3+n3
—d2 c2-d? 3 ~(mn)3 +n3

1 i
37.30.a) (14+¢2)2 —2c2 =14c+2c2 ~2c2 =l4c;

6) (m% -—m%)2

B) (x% - y% )2

")*/E+\/;—(

+2x2y2 =x+4y;

1
b4 +c4

12
37.31.a) (a3+b3) -

3 |

§) B e Ve 24 = 24

2 3 3 2 2
(a3 —b'3) =a3+b3+23ab - a® - p3+2¥ab=4%Yab ;

2
6) (a5 +5a5) ~10a’=a’ +25a.

37.32.2) (xz + 1)(;‘z

6) (k% +I%)(k% +Ié)

—1)(x5 +l)=(x-2-—|)(x%+l)=x—l;

(1 1) (1 1)(1 1) [
k818 =\kd s fa s ) <k2 42

LR

- 2 _H2
37.33.0) 220 @b

- - a-b

a? — b2
(1 1)(1 1)(1 1)( L1 1)
\a2-b2 a2 +2) \a2-b2)\a+a?82 +52) _
B [ N A

a? b2 (a'z-bZ)aubz)
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Il II
_% b% a+b+(ab)2 a+b+2a2b? —a—b-a?? _ Jab
i | _ T 1 J;+J'

a? +b? a? +b2

[N

o, Ay _x(wfit(o)ery xey
ToTtTT T x—y —y
x24+y? x2_y2

§ 38. Cmenennvte pynxyuu, ux ceoticmea u zpagpuxu
!
38.1.a)y=x" 6) y =

y 4

L]
[

B)y=xS nNy=x

6 4 -2

382.a)y=x" 6)y=x"

B) y = x




http://qdznews.ru/load/

P L—
L

383.2) y=

1 U

—

6) y= J— y=‘-x”

p

i
384. f(x)=x2;

3 2 4
A

a) f(4)=32; 6) f(?l)-]=2—;i; B) £(0)=0; r) £(0,01)=0,00001.

2

385, f(x)=x 3;
a) f()=1.6) f(8)=i—;B)'f(%)=4;,r) £(0) - ue nmeer cMbIcHa.

38.6.a) y= P 3 ¥(=x)= (—x)'o =x'%= y(x) => 4eTHas ;

6) y= x4 ; GYHKIMS onpeaeneHa TONbKO AA MOJAOKHTEABHBIX HHCeN,

MOSTOMY HE SBAACTCA HU HETHOMH, HH HEHETHOMH;
-5, _ -15 _ _ 15
B) y=x " ; y(-x)=(-x) " =-x
4
r) y=x3 — dyHKUNA onpeeneHa TONBKO A1 HEOTPHULIATENLHBIX YHCEN,
MO3TOMY HE ABJISETCA HU YETHOHN, HY HEHETHOI.

—~y(x) => He4eTHas;

. 3
38.7.8) y=x*; ye[0;+w). 6) y=x 4; ye(0;+»).
2
B) y=x; yeR y=0. r) y=x5; ye[0;+x).
38.8. 2) y=x12; yﬁunacr:(—oo;O]; Bospacraer:[o;m).
1
6) y=x 6; ybueaem:(0;+wo).
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B) y= P yGbiBaer Ha (—oo; 0) # Ha (0; +00).
I
r) y=x" ; Bospacraer na [0; +).

1
L =1
389. y=x4. a) xe[0;1]; max y:{x ; min y:{x 0.
y=1 y=0

X =

y=0
B) x€(2;3); miny u max y He CymecTByoT.
x=16
y=2

6) x e[l;+), min y:{ ; Max y He CyIECTBYET .

r) x €(516]; max y:{ ; min y HE CyIECTBYeET .

5
38.10. y=x2. a) xe[0;+); min y:{
y

0; max y He cyuiccmyer:

x=1
6) xe[h:3); miny:{ [} Max y e cyulecTayet;
y:

B) x€[l;2); miny:{x - i max He CYLIECTBYET.
y =

x=8
r) xe{6;8]; max y: ; mMin y He CYUICCTBYET .
) xe(6;8] y{y:lzsﬁ y Hecy y

2
38.11. y=x 3.a) xe[1;8], min y=%, max y = 1,
6) xe(3;5), miny u max y He CyLWECTBYIOT ;
B) x€[l;+), max y=1, min y e cymecrayer ;

r) xe(0;1}, max y He cymecrsyer, min y=1.

38.12.
|

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

4 2

2

2 0 2 4
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B)y=(-1)* Ny=x"+4
y
|
r
] x
2 OI o2
38.13. )
a)y=(x+3)"-1 0)y=(x-2y"+5
4
3ty 7
2 6
1 5
Lo —————x
-f/-z -1 0|l1 2 3 ;
et . ;
-2 1
o] + 23 45067 ¥
B)y=(x+6)"+2 Ny=x-3)7-1
10
- y
8 4
6 2

6 -4 2 0

38.14.
a)y=2x" 6)y=—x"
i
Y
4
2
!
. . _X X
ol 1 23 4 2
2
-4
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38.16. a) y=x2;{y" :
y=1 7
afy
fye =
2
yz i
3 o 2

214

r)-y=_2'x|/4 3
y?
ol , ; a
a2 3 4 s *
2
3
5_ 1
6)X =—2—,X=1
x
Y
4 33xl/z
2
A
Y= X
“ 2 2 4

2

9 x 3

1
6) y=x 3’ {x:],
RS el
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\ 2
z [x=0;1 ) x=
B) y=x6’{ _op @O @D ) iy=x? { =1
y=x| V" y=2e-1 V7
3ty
::]vl
2
1 4= x 6
X 2 1
2 1 [ 1 2 3
1
3817, 38.18.
3y 317
2 2
1 1
X X
Y t 2 3 3 2 a0 o
) - 4 J:[lxl , X<t
3 '/
T[x”-‘ x30 e
5 ’ 2
38.19.
ki
2]
1
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1 1 1

3820. f(x)=x*; a) f(16x)=(16x)% =2x% ; 6) f(81x*)=3x;
1 % 1
X 4 - 8.4 -
D aeeter
3821 f(x)=x"¥3;
2
B f6) =) 2 = pxs 6) f(x)=x";
x 9 12,_ -8
B) f(E]=ﬁl n f(x%)=x
X
38.22. ) y=xs,y'=8x7; 6) y=x"4,y'=—4x'5;
B) y=x4°,y'=40x39; r) y— ! a4 "= —6x’
3 3 -2 s 1
38.23. 2) y=x5,y'=§x 5, 6) y=</x_5,y'=zx4;
7 5
5 7 5 1 1
=x2 Pty —————.
By y=xty F¥ r) y=3xy' ST
82.8) yme, ym ey ) y=— y= 3,05,
At . ___Y_ ——_—3—’ - é —_5 r
RN E
, 1 1 v_ 3 73
B) V_%/—vy =_§"3—4’ r) y= 2 Y _-'EX 37
X x3
38.25. a) y=x~f;,y'=~;-s/;; 6) y= \/.. ‘== J—
3
B),v——JE r)y=x2-3/;,y'=—3/27;
3\/— 3

38.26.2) y =2x* +xvx; y' =8x> +%\/§ ;

2 6 2 5
) y=3=+3x" -Lp'=——=+18x";
3/; 3\)3x4
s_ 1. _q.4 1
B) y=x"——=:'=53x" + —=:
’ Jx 2,/,(3
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ry =x —7x§/;; y'= 3x —%-2/;;

3 3
38.27. a) g(x)='x3—3\/)_('; Xo=k g'(x)=3x2——T g = 3——2-—2
6) 8(x)= VBx T xg =2 g(x) =—mies ;g'(z)=l;
3 3(3x_ )2 3
B) g)=x""+xxg =1 g(x)=—x7 -2 g(l) = -3

r) g(x) =§(s —2x) kg =2 gix)=2(5-2x)% g@)=2.

3 -_—
38.28.a) f(x)=4-x 4:xg=1; f'(x)=%x 4 r(1)==

1 3
6) f(x)=12x 2-x;x9=9; f(x)=-6x 21 f‘(9)=—%—l=-—l%;

B) f(x)=2x2/3—l; Xo=8; f'(x)'=ix‘(”3);f‘(8)=—%
0 3 3

r) f(x)= X3 +6vx; Xp=1 f‘(x)=—3x'4 +i; f(1)=-3+3=0.

Jx
38.29. a) g(x)=§\/4 -3x; xo-—

S (1)=-¢.
& \/4—3x’g 3 NEN 6

1 4
6) g(x)=—3(«/5+x)-5;xo=l_—s/5; g'(x)=(s/5+x)_§;g‘(]—\/_§)=l; az%.

3830.2) y=x*-3x*,a=2; y=|6~—24+(4-23—9-22)(x—2)=—4x.

1 1 15
6) y=x-1;2=3; y'=—mmmeme; y=24+—(x-3)=—x+=.
Yax-1y? 4 4 4
B) y=3x>=5x2-4;a=2; y'=9x*-10x;
y=24-20-4+16(x-2)=16x-32.
-1 2 1N

=(2x+5) 2;a=2; y'=—(2x+5) 2, y=c——(x-2)=——x+—.

r) y=(2x+5) %a y'=—(2x+3) 327(x )= 375" 37

3831.a) y=§x\/;—2x,y'=\/_'—2

YowiBacT Ha [0, 4]; BospacTaet Ha [4, +o0). Touka MuHHUMYMa (4; - g) .
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/3

6) y=—3—x2 -x; y'=x—5—l; sospactaeT Hax € [0;1];

x 21— y6umaer; x =1 -max; yp =

[SRE

3832.2) y= éx\/i ~2x, x€19] ¥ =VE =2 Vi -§ eans=0.

3 - 1 .
6) y =25 =x; (0:8): y'=x"1Y ~k yp =2 min y we cymecrayer.

B) y=§x~/;—2x; (1;9): y=Jx-2x=4 y(4)=%—8=—§ —min;

Ymax HE CYUIECTBYET .
2

1
r) y=%x3 -x [0:8] y'=x 3 -1; p(0)=0; y(8)=-2; y(l)=%;

1
Ymax = '2'; Yinin =—2.

38.33.
a) 6)
3ty v
+
2 1
I
1 | .
3 [ 2 4
2 1 0 I 2
A §
-2 )
B) r)
| K
4
? p!
1

2
2 -
y See2)t 2 L .
A -4 39 4803 %
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38.34. .
1 3
a) x2 <6-x; xe[0;4). 6) x22-2; x21.
v ~ 3
14 336-1( 4 4=
4 "
¥ ¥ )
2 -2
X yo X X
) a 2 P] 6‘\8 -4 2 a 2 4
-2 -2
_L 2
B) x 4<x°;x21. r) x3 >x—4; xe[0;8).
NY
(T4}
- 3
. x Yy ff b 3
X
2 4 X
-3 6 9

38.35. a) g(x)=2J;—x;g'(x)=L-l=o x=1.

Vx
22 123
6) gx) = 3x2 = x4+ 2x; g(x)=vx-3¥x+2=0;

Yx=2.¥x=1; x=16x=1

3 4 1
B) g(x)=z 3.2x; g(x)=x3-2=0; x=8.

34 62 oy
r) g(x)=zx3 —7x6-—2x; g'(x)=x3-x6-2; x6=2,x6 =1,

’

X =64, peweHnH HeT.
3 3
38.36.2) f(x)=4¥x;y=x-2; f'(x)=x *; y=4;‘/;.-+xo“(x—x0);
3

x4 =1 xg=ly=4+x-1=x+3.
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1 i 1 3
6) f(x)=—1y=5-3x; f(xX)=-3—; y=——-—(x-xp):
)/ =51y S @)==3—:y 2 xg( 0)

—34=—3; %o=tl; y=1-¥x-D)=-3x+4; y=—1-3(x+1)=-3x—4.
%

~

38.37. a) ¥
3
X
3 9 3 6 9
-3
3—‘?‘?
y=vi-x; yl=—te 120 2x =1, x=1,
2Jx 4
1 1 1
Bo3pacTaer xe€|0;—|; ybbiBacT x> —; x=——maxww.
4 4 4
6) b
)
Ssz)Hl
1
X
1 i 2
-1

2x+2 2x+2
4 4 4
xZ—;—Bo3pa<:'rac'r; x€ —2;—; — yObIBAcCT ; x=—§—mm.

38.38.2) 2x° +x° + 5x—80=314-3x ;
B4 Y2

n'= IOJg4 +3x2 +5— BO3pacTaeT, [Py BCEX X;
1

—p=——— — YOBIBACT, NPH BCEX X => ORHO pElICHNE: X = 2,
34 -3

6) Y10+3x=74-%"-3x" ~8x; y, =N0+3x;
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Yy =74~ x> -3x° —8x; »'= e BO3pacTacT. [IPH BCEX X;
4,4/(|0 +3x)°

»'= ~5x* —9x2 — 8 y6riBacT, NpH BCEX X => OIHO peHICHHE: X = 2.

38.39. a) y=J; M(O:‘); y'=_l._; y=\/x_0+ ! ('X—XO);
. ool

X0+T(—xo) l—‘/———\/z, \/_o—l x=4;

I
=2+— ~4); y=—x+1.
y 4(Jr )y ra
2 3 23
6) y = x2.+4; M(0;0); y'=5\/;; y=x02+4+—2—,/x0(x—x0);
23 2 3
0=x¢ +4+2,/ Xo(-%o): x¢ =8 xp=4; y=8+4+-£-2(x—4);

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