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BAPHUAHT 1.

C-1
1. 60°=T ; 14go=_"_.144 = 2T
3 180 5
0
2. 3_n=1350; 51:&:500,
4 18 18
3.
b 49t . 0 0
a) 49°=——-49=——; sin49" = 0,7547 ; cos49” ~ 0,6560 ;
180 180
6) 76° 7 =" 76+lj= 45671t;
180 60 10800

sin76°,7' ~ 0,9728 cos76°,7' ~ 0,2315.
4.
a) 0,8600~ 49° ; 6) 1,2369~ 71°.

C-2

sin* o, —2sin 2 acos? o +cos ¢ a .
1. 5 =1-sin2a;
(s1noc+cosa)
(sin2 o —cos? oc)2
2

= (sinon—cosoc)zzl—sin2oc

(sina +cosa)
2.
a) c0s700%1g380° = c0s20°1g20° =sin20° > 0;
6) cos(~1)sin(~2) = —cos(1)sin(2) < 0.
3. cos(a):i,0<a<§;sin(a):%,tga:%

N

C-3
1.

. 237 . b4 . b8 (= 1
a) sin| ——— |[=—sin| 41 —— [ = —sin| —— | =sin| — |=—;
(25 )--sm ) -l -3)-s(3) -2

6) ctg(— 600°)= —ctg(— 120°)= —% :



3n
l+ctg(n+oc)tg ——a |=1+ctgactgo = -
2 sin” o

n . T
cos(20 + ) = cos” (oc - Ej +cos(o + n)sm(oc + EJ .
. n .
sin” o —cos” o = —cos 2a = cos(2a + 1) ; cosz[a —Ej =sin’ o ;

. I
COS((X + n)sm((x + Ej =—Ccosa-cosa = —COS2 a .

C-4

4sin37°30 c0s37°30 sin15° = 2sin75% sin15° =sin30° :%.

7 3m
cosoo=—, —<a<2rm;

25° 2
sina, = _24 , sin2a = _336 =cos2a1g2a. .

25 625
(sina —COSOL)Z —1+4sin2o = —sin2o +4sin 20 = 3sin 2a..

C-5

abciucca 'cosz——3'o JIMHATA 'sinﬁ—l
S T 0P e 27

a) Il ; 6) IV.



2sinx=1, x:(—l)k%+nk.
61y

4

AN A AN/ A A

VY

4

C-6
a) f(x)= 23 ;0IB x2—4%0,x#12;
x° -4
6) Vax2 1= f(x); O3 4x> 120, xe(—oo;—ﬂuBHw].

F&)=(e=1)s s@)=1, 7(1e )= () =2,

107

&
6
2
X

10 -8 -6 -4f -2 2 4 6 8 10

0
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C-7

f(x)= x* —2x? —sin?3x;

fl=x)= (—x)4 —2(—)6)2 —sinz(—3x): x* —2x% —sin? 3x :f(x).
f(x)=x3 —3x+sin2x;
f(—x)=(—x)3 —3(=x)+sin(-2x)=—x> +3x —sin2x = —f(x).
C-8
a) c0s177° = —cos3’ ; 0) sin3521° = —sin79° = —cos11° ;
B) ct, ﬂ:ct 3—n=t i
£ £ 7%

sin(2x + 4n) ~2sin(x + n)cos(x — )= sin2x —2sin xcosx = 0

a) Sinﬂ,T:?ﬂC;ﬁ) <:0s7x,T:2—7T B) Ig lx+E ,T=3m.
3 7 3 8

C-9

a) yObIBaeT Ha 001. orp;

A b

1 1
0) Bo3pacTaer: x € _OO;Z ; yObIBaeT x € Z;+OO .



= lsinx
y > .
BO3pacTaer: | — il + 21'cn;E +2mn |; yObiBaer: ul + 21':}1;3—7-c +27n | .
2 2 2 2
cosl v cos3; c0s57° > cos171°.
C-10

y=2x-x>;a)(1;]).
0)

N W e u e N ®m o

X
-16-9 -8 -7 -6 -5 -4 -3 -2 -1 1 34567 8910

© b N & b b b O

B) 2x—x% <-3; x* —2x-3>0; (x-3)(x+1)>0;
X € (— oo;—l)u (3;+oo).
yzlsinx—l'
3 ;
X = g+2nn —MOYKU MAKCUMyMa ;

1 b
y':gcosxzo x=5+nn; necz,
i
x= —5+ 27N — MOUKU MUHUMYMA

s 2 b3 1
OKCTpeMyMbl: Y| —+27n |=——; ——+2mn |=-1—.
TpEMy! J{z "j 3 y( 2 nj 3



C-11
obn.omp: x € [— 10; 10]; 00m. 3H.: X € [—3;7];
GbyHKIH BO3pacTaeT Ha: [— 10;—6]u [— 3;6];
(GyHKLUS yObIBaeT Ha: [— 6;—3] ) [6;1 0] ;
y>0 mpu xe [—IO;S)U(3;10]; y<0, xe (—3;3); y+0mpux=-3ux=3;
Vimax = 7(=6)=1(6) =73 yuin = ¥(0)= 3.

C-12
1.
1
f(x): ; O113: cos2x#0; x¢£+ﬂ, nEz , 3HAYUT, PYHKIHS
cos2x 4 2
T TN
onpezeneHa Bcroay Ha IR, kpome Touek x = 7 + ER
2.
y=2sin3x.
34y
1
X
2w —Ir a 1 y

3
T
a) xeR;0) ye[—2;2];B) x:Tn; nez;
n 2
I') TOYKa MaKCUMYyMa x:g+§nn; nez,

3HAYUT Yo = 2 sin(S(g + % Tan =2 sin(g + 275) ;

T 2 . b
TOYKH MHHHMYMa X = s + Enn , NEZ , 3HAYUT, Y. =2 s1n[— 3 + nnj .



C-13

1.
; \/5 T \/5 St
a) arcsin| ——— |=——/ 6) arccos| —— |=—;
2 3 2 6
o8
.

B) arctgl+arccosl= Tio0=T ; T) sin| 2 arccos—3 =sin| —
4 4 2 3

2.
a) arcsin(~0,9) ~ —1,1198 ; 6) arccos 0,179 ~1,3908 ;

B) arctgl ~ 00,3082 .
T
C-14

a) cosx:—%,x:$%+2nn;6) sin3x=-1, x:—£+2ﬂ'

6 3 °
B) Ig x—E =\/§,x=7—n+nn.
4 12

C-15
a)
1A Y
X
-1
0 |




) B)

AY

ol 4

1

R

C-16
a) sinx£—3, X e —4—n+2nn;£+2nn ;
2 3 3

T Tn W TN
0) 1g3x >3, xe|—+—;—+—|.
) 18 \/_ [9 3°6 3)

C-17

1+3
a) 2 cos? x—cosx—1=0; J=1+8=9 , cosx:%zl WK

cosx:g:—l, x=2mn; x:iﬁ+2nn.
4 2 3
0) 2cos2x+2sinx=2,5;
2sin2x—ZSinx+0,5=O;
E:I—I:O;
4

sinx:%, x:(—l)"g-ﬂm.



C-18
. b
a) sinx =—+/3cosx; 1gx =—3, x=—§+nn.
6) sin? x—4sinxcosx+3cos>x=0; tgzx—4tgx+3:0;

T
tgx=1, x=Z+Tcn; tgx =3, x=arctg 3+mn .

C-19
b T TN
T X=—- =4+
x+y=5 ) 2 4 ] Y 4 2
sin? x + cos’ —l’ =+ x_z__nn'
y= cosy=+=+ 5 175

C-20
a) 1—cos2x =sin2x ; 2sin2x—sin2x:0; sinx(sinx—cosx):O;

. . T
sinx =0mnmusinx =cosx ; x=m, x=—+70n.

0) sinxcos2x+cosxsin2x=%; sin3x=%; x:(—l)k—+—.

C-21

0.8

0.4
o 04 08 12 16

Fx)=3-2x, Af(xy)=3-2xy —2Ax +2x7 -3 ;
Af(xg)=—2Ax, Ax=02, Af(x,)=—-0,4.

10



2
)= _XAfA(;CO): Ax +2§x0 —Ax _ Axt2x—1

Xo=0, Ax=0,1, %:—0,9;

Af(xO) =-0.999 :
Ax b 2

Ax =0,001,
Ax =0,00001 ,% =-0,99999 ;

xy =0, 1imM=2xO—1=—1.

C-22

x(t)=t*+5, V=20, V(2)= 4w

 Sx)=-=

= |w

a) f(x)=4-Tx, f'(x)=-7:6) f(x)=

C-23
a) f(— 1) =3, g(— 1)-Heonpez[.; 0) na; B) 1ist f(x) HE CyIIL.
lim g(x) =1.

x—-1

C-24

1.
a) lim y = 1lim13f(x)—g(x)=31lim f(x)— lim g(x) =9+1=10;
x—2 x—2 x—2 x—2

6) limy = lim 3/ (x)g>(x)) =3 lim f(x)- lim g%(x)=3-3-1=9.
x—2 x—2 x—2 x—2

2)
a) 1im(3x3—x2+3):3hmx3—1imx2+3:3-1—1+3:5;
x—1 x—1 x—1
3lim x+1
. 3x+1l T, 3-2+1 .2
0) lim = = =1-
-2x +1  limx“+1  4+1 5
x—2

11



C-25

1 X -1
\/; b
2x(x2+1) —2x-(x2 —1) 2x+2x  4x

L YA ) A 31 £

a) f(x)=x5—2\/;, f'(x)=5x4— 0) f(x):

b
x2+1

2.
flx)=3x-4x, /' (x)=3-12x%; £ (1)=-9, f'(5)=—297;
f(x)=3-12x2, f'(x+2)=3-12(x +2)*.

3.
flx)=6x-3x%; f(x)=6-6x>0, x<1.

C-26
1.
F(x)=100x'" —10x'; '(x)=1000x" —1000x" ; f'(1)=0
2.
a) f(x)=x*-3x+1; f(x)=2x-3,f(x)=0, upn 2x-3=0;

x=1—;

2
- 31, 3,1,
f(x)>0np1/1 x>5—15, f(x)<0npnx<2—12,

-3
0 /=7

fv(x):2x+5—2x+6: 11 .
’ @x+5¢  (2x+5)"

£(x)=0 ue cymecrsyer; f(x)>0 Bceraa, 3Haunt, He CymiecTByeT x,

pu kotopsix f'(x) <0.

C-27
1.
f(x): 3xz+l :O13:9x% 120 ; x;til,
9x* -1 3
1 11 1
3HAYUT, X € (—0;——)U(——;—) U(—;0).
( 3) ( 3 3) (3 )

12



zﬂ\/ﬁ

C-28

a) f(x):sin2x—cos3x, f'(x):20052x+3sin3x;

0) f(x):tgx—ctg[x+%j,f'(x)= 12 + ! j;

B) f(x): sin? x f'(x):Zsinx COSX.

C-29

4 2

flx)= % ; bynxims menpepeisHa mpu x € (= 00;0) U (0;2) U (2;+90) .

x(x -2
2.

a) 2x> —8>0, x> >4;
(x=2)x+2)>0; _ + —

xe(-0;-2) U (24w); -2 2

o i alma)

+ - + -

v

-4 -2/3 2

e

13



x2 —11x-26
—_—

B) 0;
x+4 =
(13)e+2) VAV EEN
x+4 ’ -4 -2 13 X
xXe (—4;—2)u (1 3;+oo) .
C-30

1. fx)=x>+27=0, x=-3; f(x)=3x2, f'(-3)=27 — ranrenc
yrIJla HaKJIOHA KacaTeIbHOU.
2.

1 5 9 1
=5-— 3)=5-2=—:
Sx)=5-2x", fB)=5-2=2:
f'(x)z—x, f'(3):_3; 10 8 8 1?5
y=%—3(x—3)=—3x+9,5.
C-31
1. 1+0,0008 ~ 1+ 0,0004 =1,0004 .
2. 1,00007°%° ~1,035.
C-32

1. S(e)=161-2:3, V(r)=16-6t>; alt)=-12¢, V(2)=-8, a(2)=-24.

2
2. L(t)zVOt—%, L(t)=Vy—gt; L(t)=60-10t=0,t=6;

L(t)=6-60-5-36=180x.

14



C-33
9 ' 9
1. f(x)=x+—, f (x)zl——2>0; xe(—3;3),3HaqHquyHKuHﬂ f(x)
X X
BO3PACTAET IIPU X € (—3;3); yOBIBaeT Npu X € (—oo;—3)u (3;+oo) .
2. y=x>—6x>—15x-3; y =3x>-12x—15, »'=0 npn
X% —4x-5=0; x=5 x=-1;
y—(1)=1—6+15_3=5-max;
¥(5)=125-150 - 75 - 3=—103 -min.

C-34
LI SRSI B B 1
1. f(x)=§x -x, f (x)=§—3x ; f'(x) mpu x = ig — 9KCTPEMYMBI;
11 1 1
(GYHKIMS BO3pacTaer: x €| ——;— |; yObIBaeT: x €| —o0;—— || —;40 |.
3°3 3 3
C-35
1.
y=3)c2 -10x +3;
BEpIIUHA TOPa0OIIBI
X 105 — MHHUMYM;
‘6 3 e
yg(g)z—S%; 0 -8 6 -4 -
5
(GyHKINSA yOBIBACT TIPH | — 00; 3 ;
.81
5
(bYHKIHST BO3pacTaer npu §;+oo . 10}
2.
a) x2-17x-18<0 X €E [—1;18];

A

6) 9x° —12x+4>0; T=36—36 =0, snaunt, 9x> —12x+4 Beerna

Oosblie HyJIs.

15



C-36

2x-3 10ty
= -1
f(x) 2+x ’ 8
, 2x+4-2x+3 7 6
Sx)= = ;
( ) (x+2)2 (x+2)2 4
BO3pacTaet Mnpu 2

x €(-0;=2)U(2;0) ;

Ol[3 xe(—oo;—2)u(2;oo); 10 -8 B 4 2 20 4 B & 10
MHO>XXECTBO 3Ha‘IeHI/II>'IZ
ye(xl)u(l;0); .
OKCTPEMYMOB HET. .
10
C-37

4
y:xT—sz; y =x3—16x; y'=0mpux=0, x =14,

»(0)=0, y(—l):%—8=—7%; y(2)=4-32=-28;

HauOoJblIee 3HAYEHUE Y = y(O) =0;

HauMEHbIIEe 3HAYECHUE Y = y(2) =-28.
2.

Beenem ¢ynkuuto f(y) = x?+ y2 , Tora u3 ycinoBust x+y =10
nonyuaem, uto /() =(10—)? +y% =232 =20p+100; £'(y) = 4y=20;
Haiigem kputuueckue Touku f(1): f'(y)=0 upu 4y—20=0;y=35;
f(5)=50-100+100 =50 — muaumMymM, Torga x =10—y =5, a uckomoe
pazbuenwne : 10 =5+ 5.

C-38
1.
sinoc—i E<oc<1t'cosot——L tgo=-2;
A\/g? 2 9 Jg’ 9

ol o - |89l =3 _5
4) 1+tgo -1

16



sin(o+B)+sin(a.—B) _ 2sin o cos fB

=2tga.
cosa cosfP cosa. cosf3

2
=.

c0s75% +cos15° =2cos45° cos 30° :ﬁ%:

C-40

1.

a) 2arccos —ﬁ :S—Tt;

2 3
o1 T T b

0) arcsin—=—arcig\-V3 )= ———=——.

% V2 g( [) 4 3 12
2.

a) sin x—g—TC =-1; x:—£+3—n+2nn:l+2nn;

5 2 5 10
0) cos(2x):sinx; 2sin2x+sinx—1:0,ﬂ:1+8:9;
sinx:_lJr3:l usinx=-1; x:(—l)k£+nk nx=—2+2mn.
4 2 6 2

3.

a) cos2x£—l, 2—n+2nn£2xSﬂ+2nn ; X€E E+Tcn;ﬁ+7m ;
23 3 3 3
0) tg(x+§j> 3, xe[nn;%+nn)

C-41

sinx+cosy=1 sinx=1-cosy

. 35 . ;
coszx+sm2y:§ 1—1—cosZy+2cosy+sm2y:

o | w

. 1
s1n2y—cos2y+2cosy=%. 2cos2y—Zcosy+E=0'

s >

sinx=1-cosy sinx=1-cosy

17



C-42

1.
a) 2x° —3x—5<0, J=9+40=49;
3+7 5
= ;X == Xp=-1; xe|-L—].
4 2 2
0) X2 +4x+1>0, [J/4=4-1=3;

x=—2i\/§; xe(—oo;—Z—x/g)u(—2+\/§;+oo).

2.
a) (x+2) (x=3)*(x+4)<0; xe[-4-2]Juf})

16x2 =256 —9x2 +81
; <0;

5 6 9 <0:
x? ;9 x? 16 (x2 —9)(x2 —16)
7x% —175
0;

( 2—9)(x2—16)< + — + - +
x2 -25 . -5 4 -3 3

e o) 4
(r=5)r+5) <0; xe(-5-4)u(-33)u(45).

(x=3)(x+3)(x—4)(x+4)
C-43
10

E

a) y=2x%+20/x; y =124° +
Jx

s

0) y=xctgx; y'=ctgx— 3
sin” x

18



X ' 1
B)y=tg7;y ==
7cos? =

_ 2 a2 .

r) y=cosx”, y —(—smx )Zx

13 09
3

b

y = + ’
B - T T .

Lo 4

C-44

f(x): cos(x+3); f'(x): —sin(x+3); f'(— 3):—sin00 =0 — TaHreHC
yIJIa HaKJIOHA.
2.

a) 1,0007°%° 21,23 ; 6) sinz—Tz)z 0,157 .

C-45

f(x):x3 +3x-5;
f(x)=3x +3;

DKCTpEeMyMOB HET, BCer/ia BO3PACTACT.
2.

y:4x+2; y':4—i »y'=0npu x:ii;
X xz 2

19



1 3
—[=2+18=20, y| = [=6+6=12;
y[zj y(zj
9
y(4) =16+ 1 18,25 ; HanbomnblIee 3HAYECHHE! y(4) =18,25;

3
HauMEHbIIIEe 3HAYCHHE: Y E =12.

3.
S(t)=20% ~20+3; 8'(t)=61% 25 §"(t)=a =12t
F=ma=12-5-3=180H .

BAPUAHT 2.
C-1
1. 750 = T 75-3F. 1680 = T g8 14T
180 12 180 15
2. 5—”:1500;17—“=85°.
6 36

3.

310 =317 60310 2 0,595 ; cos310 ~0,857; 86923 = 21T .

180 10800

sin86°23" ~ 0,998 ; c0s86°23' ~ 0,017 .

4.

a) 0,54 ~30°56 ; 6) 1,4327 ~82°5".

C-2

2 2 2

1. (sin4a+2sin2acos 0L+c0s4a)+sin a+cos“a=2;

.2 2 P
sin“a+cos“o | +1=2.

2.
a) sin300° cos400° < 0 ; 6) sin(— l)cos(— 2)> 0.
3. sina:l,£<a<n;cosa:—&.
52 5

20



C-3

1. a) cos”%:cos%:% :6) 12600° = —£g120° = c1g30° = /3 .
3n 2

2. 1+tg(n+a)ctg ——a|=l+tg7a= >
2 cos” a

3. sin(rc—a)cos(%r+oc)—sinz(owg) =

L2 2
sin” o —cos? o = —cos 2a = cos(n —2a1).

C-4
; ' e . . 1
1. 4sin7°30 cos7°30 sin 75° = 2sin15° cos15° = sin30° :5.
2. Sina:ﬁ,0<G<E;cosa:i,sin2a:ﬁ;
25 5 625
527 527 625 527
cos2o=——"——; ctgo=—————=—""—,
625 625 336 336
3. (sina+cosa)2+1—sin2a=1+sin2a+l—sin2a:2.

C-5
1. cM.puc.

abcimcca : cos I —l’o qUHaTa @ Sin L P

AY

\ A%

21



2.
a) I1; 6) 111

3. v
CM.pHC; 4

3cosx=l,5;cosx=%; \ /\ /

o
x:i§+2nn.

2w 1w 0 I _,"1:
4
C-6
1.
5 5 2
a) f(x):—;OI[3: 3x =2x#0; x20, x#—, 3Ha4ur,

2

3x° —2x 3

2) (2
xe(—oo,O)u(O,gju(g,ooj ;
6) f(x)=v9x> —4;0/3: 9x> —4>0; xe[— oo;—ﬂuF;+ooj

3

2 f)=(e+1)s f0)=64: r{Vx —1)=2

10TY

\

22



1.
a) 1g139° = —1g41°; 6) c0s2743°% = —cos43°;
. 491 . T
B) Sin—— =—sin—.
5 5
2.
cos(4x +§j + 2sin(2x - Tc)cos(2x + n) =—sin4x +

+2cos2xsin2x=0.

3.
a) f(x):cos%c , T:4Tn; 6) f(x)=1g5x, TZ%;

B) f(x):sin%,T=6Tc.

C-9
1.
a) cM.puc 0) cm.puc
f(x)z—% flx)=3x+x?

yOBIBACT MpH X € (—00;—1,5];

BO3pACTaeT Ha 00JI. OIpex.
P P BO3PACTAET IPH X € [—1,5;+oo).

23



16ty

L

18 6 4 20 2
2!
4
5
8
10t
1 X
2. f(x)—EcosE,

BO3pacTaeT: [— 2n+ 4Tcn;4nn] ; yObIBaeT: [47rn;21'c + 41'cn] .

3.sinl v sin3; sinl>sin3.

y=3x+x2;

3
a) x = 3" TOYKa MUHUMYMa;

0) cMm.puc;

B) x> +3x>4;

x> +3x=4>0 ;

xe (— oo;—4) U (1;+oo) 4

—lcosx+1'
y 5 5

X = 27n — TOYKa MaKCUMyMa;
X =T+ 27n — TOYKa MUHUMYMa;

y(2mn) = 1%; y(n+ 21'cn)= %

24
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C-11

o0u.omp [— 6;10]; 0011.3H [— 3;6] ;
BO3paCTaET IIPH X € [—6;—2]u [5;10]; yOBIBaET IpH X € [—2;5] ;
HAMMEHBILETO 3HaUCHUs y = —3 QyHKLUS JOCTUTAeT NPU X = 5;

HAaUMOOJIBIIIETO 3HAYCHUS y = 6 (yHKIUS Jocturaet npu x = 10;
TOYKa MaKCHUMyMa X = —2; TOUKa MUHUMYMa X = 5;

OKCTPEMYMBL: Ypnin =3 Vimax =4

¢bynkius paBHa 0 mpu x =—6; x = 1; x = 8.

C-12
1. f(x)= .1 COM3: 20 < o < = 3ty
2sin3x
T 2
X #—
3

1 1
2.y =ECOS 2x \ /\ /,\ /\ /><
CM.pHC AV AVARVEAVE:

a) xeR

11 n TN
0) ye|——;—|;B) —+—=x;
) [ 2 2} )37

I) X = 71 — TOYKa MaKCUMYyMa;

T
X = 5 + T — TOYKa MUHUMYMa,

OKCTPEMYMBI: y(nn) —&; y(£+ nn} L
’ 27 2 2

C-13
1.

a) arcsin(— %) = —% ; 0) arccos (—1) =m;

B) arctg(— 1) + arcsin(— 1): —_———=——
r) cos 2arcsinl = cosE :l .
2 3 2

25



2

a) arcsin 0,8~0,9273; 6) arccos(-0,273)~1,8473; B) arctg n=1,26.

C-14
a) 1gx=—+3; x=—§+nn;
n

6) cos’ 2x=1; cos2x=+I; XZT;

B) sin x+ Ll =L' x=—£+(—l)k£+nk.
4 4

2o 4
C-15
a) CM.pHC. 0) cm.puc.
i AY
1
| _1 u V)(
-1
B) CM.pHuC.
A
X
>

A
Y

26



C-16
a) cosx>——3; X€e —5—n+2nn;5—n+2nn ;
2 6 6

0) tgiﬁ—l; Xe —£+n’n;—3—n+n’n ;Xe n+2n’n;3—n+2n’n .
2 2 2 4 2

C-17
a) 2sin2x+sinx—1:0;ﬂ:1+8:9;
. . 1
sinx=-1; sinx=—;
2

k£+nk.
6

=
Il
|
—
~—

Tr
X=——+2mn;
2

0) ZSinzx—Zcosx:%; 20052x+2cosx+%:0; cosx:—%;

x:izg‘—n+2nn.

C-18

a) sin2x =—cos2x; tg2x=-1; x:—g+%;

0) sin? x+2sin 2x+ 3 cos? x=0; cosx=0;
sin? x +4sin x cos x + 3 cos> x=0;

tg2x+4tgx+3:0; tgx=-3 tgx =—1

x=arctg(—3)+ T X = —%+nk.

C-19

X—-y=m X=T+y
cosx—cosy:\/g’ cos(n+y)—cosy:\/§ |
X=m+y y:is—n+2nn

V3

cosy:—T x=n+> 4 2m
6



C-20
a) 1+cos2x=sin2x;

1+2cos? x—1=2sinx-cosx ; cosx(cosx—sinx):O

cosx=0; tgx=1;
T b
X=—+7mn,; X=—+T7n,
2 4
T P T Tk
00BEANHSISI IOTYYSHHBIC PE3YJIBTATHI MOTYIUM: X :§+(—1) §+7 .
0) sin3xsinx+cos3xcosx=—1; cos2x=-1; x:%+ m
C-21
1. 7
CM.pHuc. \
f(x)=4—3x;Af(x0)=—3Ax; §
xo=—1,Ax=03; Af(x,)=-09. 5
2.
f(x): x2 +x;
A 3
M:(sz +2x0Ax+Ax)/Ax:Ax+2x+l
Ax 2
A
xO:O,Ax:O,I;M:I,I; 1
Ax
A X
Ax=0,001, %:1,001; 09 06 03 0

Ax=0,00001 M =1,00001;
Ax
Af (xo)
Ax

limu, 0 =2x9 +1=1, Tak xkak xy =0.

C-22
1.
x(t)=100—12; ¥(t)=-2¢; V(4)=-8 we.
2.
a) f(x)=5-6x; f'(x)=-6:6) f(x):_l; f'(x):%.
x X

28



C-23
a) fl1)=1, g(1)=2;

0) 1015 f cyliecTs, Ui g HET;
B) lim,_y; g(x): 2, and fHecy .

C-24
1. a) lim y=3 lim f(x)-2 lim g(x)=-3-2-2-5=-16;
x—>-3 x—>-3 x—>-3
6) lim y=2 lim fz(x)~ lim g(x)=2-4-5=40.
x—>-3 x—>-3 x—>-3
2 a) lim (x¥—4x-3)=—1+4-3=0;
x—>—1
6) lim =12 3
x—2 xz _l 3
C-25
1. a) f(x)=2x" +4x ; f(x)=14x° 2
Vx
x2 41 ' 2x3 —6x—2x> - 2x —8x
0) f(x): 5 ;f(x): = 5
o3 e
2.

f(x)=2x2+x3; f'(x)=4x+3x2; f(2)=8+12=20;
f4)=16+3-16=64; f(x-3)=(x=3)f=5+3x).

3.

Fl)=4x+2:%; f(x)=4+4x<0; x<-1I.

C-26

1.

2

f(x)=50x" +5x°%; f'(x)=250x* +250x%; £ (~1)=250-250=0.

a) f(x)=x>+3x-3; f(x)=2x+3; /' (x)=0 npu x=-1,5;
f'(x)>0 mpu x>-15; f'(x)<0 npu x <-15.

29



+27 (x+2)2 (x+2)2
f'(x)z 0 Her pemieHui; f'(x) >0mnpu x e (—oo;—2)u (—2; oo);

'
f <0 HH IpH Kakux X.

%) f(x)zzxx_3‘f'(x)=2x+4_2x+3— 7

C-27

(x)= 4x_12 ;O03: 1-16x2 20; xzil,sHa‘mT,
1-16x 4

(M)

\/; + X+
ele) =2 g<f<x»:Jg |

a) f(x)=(3-2x); 1

(x)=-320(3 - 2x)"?;

(==

0) g(x)z\/l—x2 ; g .
1-x?
C-28

a) f(x):COSZx—sin3x; f'(x):—2sin2x—3cos3x;

; 1 1
0 =ct tglx—m/4); =— R
) f(X) -y g(x 8 ) 4 (X) sin? x p cosz(x—n/4)

B) f(x):cos2 x: f(x)=—2sinxcosx.

C-29

)_ x4 4353
a x(x+2)

HEIPEPBIBHOCTH: X € (—oo;—2)u (—2;0)u (O; oo) .

;O3: x#0, x#—2, 3Ha4UT, IPOMEKYTKA

30



2.

a) 3x2 —27<0;
(x=3)x+3)<0; xe(-33); -+ - +
6) (x—l)(x+3)(x—5)20; 3 3 V
2x+1
+ —_ + —_ + R
3 12 1 5 X

xe(-o-3]u (—%;l} U [5:+e0);

x2 —9x-22
—_—

B) 0;
x+5 - + - +
(x=11)x+2) >
s 00 5 2 11 X
xe (— 5;—2) v (1 1;+oo) .
C-30

1. f(x)=x>-27; f(x)=0mnpn x=3, 3Hauur, x = 3 — TOUKa NEpPECCUCHHs

rpaduka ¢ ockio aberuce; f (x)=3x2, f (3)=27 — Tanrenc yrima
HAKJIOHA KacaTeNbHON B 9TOH TOYKE.
2.

flx)=2-x%; f(-3)=-7;
[ (x)==2x, f'(-3)=6;

YpaBHEHHE KacaTeIbHOU

y=—7+6(x+3)=6x+11. e A f B &
C-31
1. J1-0,0016 ~ 1-0,008=0,992.
2. 0,9996% ~ 0,88 .

arX

31



C-32
1. S(t)=12¢-3¢%, v(t)=12-9¢%; a(t)=—-18, V(1)=3, a(l)=-18.
2. h(t)= 40t —5¢2; h'(1)=40-106=0; h'(¢)=0 ripu

t=4, h(4): 160 — 80 = 80 M — HanOoNBLIAs BBICOTA, KOTOPOH
JOCTHTHET TEIIO.

C-33

1. f(x)=x+i; f'(x)zl—%>0;f'(x)=0 mpu x € [~o0;-2]U(2;0),
X X

3HAYUT, HA 3THX NPOMEXKYTKAX JaHHAas (QYHKIUS BO3PACTAET; f (x) <0 mpu

xe (—2;2) , BHAYHT, Ha OTUX MPOMEXKYTKAX aHHAs (PYHKIHS YObIBaCT.
2. y=x3—6x2—15x+7;y'=3x2—l2x—15=0;
x?—4x-5=0; Xmin =9 Xmax =—1-
C-34
f(x)z 48x—x3; f'(x)z 48-3x2; f'(x)=01npu x =+4 —3KCTPEMyMBI;

GbyHKLMS BO3pacTaeT NpHU X € [—4;4]; yObIBaeT NIpu X € (—00;—4]u [4;+00) .

C-35

7575—4—3VVO 12 3 4 5 6
-1

32



2.
a) X2 +15x-162>0; (x+16)x—~1)>0; x € (~o0,~16]U[1;+e0);
0) 4x* +12x+9<0 ; (2x + 3)2 <0; HepaBEHCTBY YJOBJIETBOPSET TOJIBKO
2

X=——.

3

C-36

cM.pHC
x+3

1
OJ13: x #—
13: x 5

1
BO3pACTaeT: X # 7

9KCTPEMYMOB HET

C-37
1. y:2x4—8x; xe[—Z;l]; yv =8x° -8; y'=0 npu y=1,
y(1) =-6; y(-2)=48; 3HauuT, y =6 — HaMEHbIIIee 3HAYCHUE (DYHKIIUH;
» =48 — HamnOoplIee 3HaYeHNE (DYHKIHH.
2. Beenem dysakuuio f (x) =x? y, TOrma u3 ycioBust x+y =18, rae
X ¥ y HCKOMBIC HEOTPHUIIATENIFHEIC ClaraeMele, oTydaeM
f(x) =x? (18—-x)= 18x2 —x?; f’(x) =36x—3x%, Haiizem KPUTUUYECKUE
TOYKU (DYHKIIUH f(x):f’(x) =0 mpu 36x— 3x2=0; x=0- IIOCTOPOHHUH
KOpEeHb, T.K. x >0 1O yCcIoBHIO, 3HAUUT, X = 12; f(12) =864 — MmakcuUMyM,
tornay =18 —x =18 — 12 = 6, a uckomoe pazouenue: 12 + 6 = 18.

33



C-38
1.

2 1
cosoL=—— 0<cx<—;smcx:—,

N 5

1 n) tga+l 3
tga=—; tg| o+ - =—-2=3.
L G i

4) 1-tga
. smoccos(n+a)cos(1r—2a) _ cosasinacos 20, _ ltg4a
cos 4o cos 4o 4
. . . 1 V2 2
3. sm750—sm150:2sm300cos450:2-—~£:£.
2 2 2
C-39
a)
Y CM.pHC;

y=sin3x, xeR;

AN oo s
AR

n 2nn m 2mn
yObIBaeT: | —+——;—+——|;
6 3 °2 3
-2 2nn
max: x=—+——;
3
3 T 27mn
min: x=——+——
3
6) ary

CM.pHC;
y:cos%, XeR, ye[—l;l];

HYJIH: (2rc + 4nn;0) ;(0;1);
BO3PAacCTaeT: [—4n + 8nn;8nn] ;

yOBIBaeT: [8nn;4n + Snn] ;
min: x =47+ 8mnn ;
max: x=28mn.

34



y=1gm;
x¢l+n eR;
2 ’y b

BO3pacTaeT Ha 00JI. oIp.;
1 HYJH: X =1}
SKCTPEMYMOB HET.

- —0.5 0.5 i
C-40
1.
JE 3n
a) arccos | —— |=—;
2 4
o1 T T T
0) arcsin——arctgl-1)=—+—=—.
) 5 g(-1) PRI

2.

a) cos x+3—TE =-1; x:n+2nn—3—n:4—n+2nn;
7 7 7
0) cos2x=cosx; 2cos? x—cosx—1=0; J=1+8=9;

1 b4
cosx=1, x=2mn; cosx:—E, x:i7+2nn.

3.
a) sin2x21, xe l+Ttn;5—TE+7m ;
2 12 12
T b
0) gl x+— |>1, xe|mn;—+mn|.
) g( 4) ( 4 ]
C-41
sinx+cosy =0 sinx =—cos y cosZy:—l
; ; 2
coszx+sin2y:l,5 1—coszy+sin2y:1,5 Sinx = —cos y
=+Z i =+ 2 4 2mn —+E+2nn
Y= Y=E3 I

siny:i% x:(—l)k+1%+nk x:(—lk)%+nk



C-42

a) x> —3x-10<0; (x+2)(x-5)<0; xe[-25];
6) x2—6x+1>0; (x=(3-242)); x+(3-242))>0;

X € (—00;3—2x/§)u(3+2\5;+oo).

.a) (x—1)x+2)*(x—4)<0;
xe {—Z}U [1;4]; + +

12 7

>0;
x2-4 x*-9

12x° —108 - 7x° +28 .
(xz —4)(x2 -9

2
x°-16 20’ +

0)

(x2 —4) (x2 —9) 43 -2

(x=4)(x+4)
(x=2)(x+2)(x=3)(x+3)
X € (—oo;—4]u (—3;—2)u (2;3)u [4;+oo) .

5

C-43

7 ' 6 2
a) y=x —4«/;,y=7x -
Jx

6)y:xtgx,y'=tgx+ x2 ;

cos” x
x 1

B)y=ctg§,y == o

3sin? =

3

) y:sinx3, y':2xc0sx2;
oyl Ly 48
A A 0 x’

36



C-44

1.

f(x) = sin(x - 3) D f (x) = cos(x - 3) DS (3) =1 — TaHreHc yria HakJIOHa
KacaTeJIbHOM.
2.

a) 1/0,9996 =1-

0’0304 =0,9998;

6) sin—— ~sin 0,031416 ~ 0,031 .
100

C-45
1.
CM.pHuC;
y=x3—3x+5;
xeR, yeR;
y'=3x2—3, y'=0mpux=+1-
KPUTUYECKHAE TOYKH. . X
10 -8 6 -4 4 65 8 10

BO3pACTaeT: X € (—oo ;—l)u (l;+oo);
yOBIBaeT: x € (— 1;1),
x=1-min, x=-1=max.

y=x+i; y'=1—i2; y' =0 npu x =212
X X

)=5, y(2)=2+2=4, y(4)=5; y(-2)=—4;

max: x=1, x=4;
min: x=-2.

F=ma=12-3-4=144 H.

37



BAPUAHT 3

C-1
1. 640= " . g4= 1T 5o T 1e0= 2T,
180 45 180 9
2. 3—TC=108°; 1§n=135°+180°=315°.
5 4
3. o= 180:10-2) _ 144° = 0,8x.
10
4. 0= T E 3T na=sin54°~0.809;  tg o~ 1,3764.
2 5 10
C-2
1. sinozzfi 180° < a < 270°; cosoc:fz; ctg(x:i.
5 5 4
2. 16sin* a. — (sin” o — 3cos” a)* = 24sin” a — 9;
(4sin2 a — sin® o + 3cos’ oc)(4sin2 o + sin” o — 3cos’ )=
= 15sin” o. — 9cos’ a = 24sin” a. — 9.
. 4n m .
3. a) sm?tg7>0; 0) sin3cos4<0.
C-3
1 11 2
1. a) tg (-390°) = —tg 30° = ——— 6) cos —”=cos3—“=—£.
NE) 4 4 2
cos? (180° +a) cos? o
2. sin (180°—o) - ————~=sino+ ——=
cos(a—270°%) sma
=sino+ —— —sin o =— .
sin o sin o
3. sin 105° cos 15° + sin 15° sin 165° + tg 225° =

=cos’ 15° +sin® 15° + tg 45° = 2.
38



C-4

sinon=§; 90° <o < 180°; cosa=f%; tga=——

3

. . 24
a) sin 200 = 2sina-coso=——;
25

33 4 4433

0) sin (60° —a) = —300sa7 lsinoz= _—— ==
2 10 10 10

B)tg (45° + )= — o= 2=,
e ( ) l-tgo. 37 7

(T b . 1 . (=
sin| —+x [COSX—CoS| —+Xx |[sinx= —;sin| —+x—x
6 6 2 6

C-5

V2 3n_ A2

3n .
abciucea : cos —=——— opIuHaTa : sin—=———
4 2 4 2

V<

>

jz

1
>

39



C-6
Jx

x>0
; Ol13: ) s xe 0;\/E ) £;+oo .
2x% -5 2x2 =520 2 )72

2. flx)=2sin 3x + 1;

a) (0)=1; ) /(%}3; B) /{

1. fx) =

3.
08 6 4
61
8
<104
C-7
2 SR 2
a) flx)= 3x ; f(—x):M:L: flx). Yernas
4cosx 4cos(—x) 4cosx

6) o(x)=2x"+3ctgx; @(—x) =2(—x)’ + 3ctg (—x) = —2x° —3ctg x = ¢(x).
HeueTnas.

40



C-8

1. a)sin (~1470°) = —sin 30° = 7% :

NG

0) cos (—690°) = cos 30° :7;

B) tg (—1320°) = —ctg 30°=—+/3 .

2.
2 COS(TE - aj cos o .
2 _ sin2a _
. 3 . 3 4 4
cos(m+a)sin’ (275 + ocj —sin(n—a) cos’ (275 + a} cos amsm o
i sin 2o
sin 2o B g 20/

(cos2 o —sin? oc)(cos2 o +sin? @) cos? o —sin? q

3.
X T 2x T
=cos| =+ |s T=6m §)fx)=tg| —+_|; T=15
a) flx) cos(3 4) m; 6) fx) g(?) 3) -

1.
a) 0)
Bo3pacTaer npu  x € (—o; 0); yObIBaeT Ha Bcel obnacTu
yobIBaet npu x € (0; +wo); OIIPEJICIICHHS.
it
i
6.
4.
2.
X X
0 8 6 -4 20 2 4 6 8 10 10 6 8 10
_2.
_4.
_6.
N
104




2.

x € [-m; 0]; x € [m; 2n]; x € [3m; 4x].
3.
cos 3 v cos 6, cos 3 <0, cos 6 > 0, 3HauuT, COS 6 > cos 3.
C-10
1 10ty
1 2 5 81
=—Xx -2x—=
Y 2 2 61
a) x =2 — ToYKa MUHUMYMa; 4|
9 2‘
Yy =—= —3KCTPEMYM; .
2 w8 6 -4 2\ 2 af6 & 10
0) cM. puc. BY
B) x2—4x—5£—5; al
x(x—4)<0; xe[0;4]. o
2. 8
y=3sinx+2; Xpax = g+2nn; 101

Xin = —g + 27n; SKCTPEMyMBI: y(§+ 2nnj =5; y(_§+ 2nnj =-1.

C-11

7\

42



fix)=1,5tg 1,5x; O3:cos 1,5x#0; —x#—+mn; x#—+—.

C-12

3 T T
2 2 3

.1
flx) =4sin 3 X;

a) xXeR; 0) yel44] B) x=2mn;

r)

. N
B)

C-13

ﬁ b b
arcsin| ——— |=——; 0) arctg V3= —;
[ 2 3 ) g3 3
. V2 vy 371:7\/5
sin| arccos| ——— | |[=sin—=——
2 4 2

tg (2 arcsin(— g}] =—g 2% = \/g .

arcsin (—0,7825) ~ —0,8987; 6)  arccos (0,1524) ~ 1,4178;

arctg (—gj ~—1,0039.

2nn
3

43



C-14

T
a)sinx=-1 x=—"9+2mwn;

0)cosx=1; x=2mn;

B) tg2x:—\/§; x:—£+ﬂ;
6 2
T mk

r) sinchosxfCOSstinx:%; sin4x:%; x:(fl)kﬂJrT.

NG

1) cos[2x+%J cos x + sin x sin£2x+§j——;

2
cos x+E :Q; x=x= Ef£+27m.
4) 2 4 4
C-15
1 T i
a) sinx:E; x:(fl)ngrnk; 0) sinx=Il; x=75 +2mn;
g Y
4 al

_4I "

B) sinx>l X e E-|—27'm;5—n-|—27m .
2 6 6

44



[

-4
C-16
. 2
a) sinx>—;
2
X e E+21'm;3—ﬂ+27m .
4 4
1
0) cos2x<-——;
2
b 2n
Xe|—+mn, —+mn|.
(5o 5o
B) tgx>—3;
i s
xXe|——+mn;, —+nn|.
3o
C-17
1 T
a) 4sin®x—1=0; sinx=i5; x=x¢g+nk;
.2 . . 1 kﬁ
0) 4sin"x—4sinx+1=0; s1nx:E; x=(-1)" ¢ + nk.
B) 2sin’x+5cosx+1=0;

2co0s’ x —5c08x—3=0;

N 1 21
cosx =3 pemeHdd HET, COSX = ) x= iT + 2nn.

45



C-18

a) sin2x + cos 2x =0; sin(2x+£J=0; x=—£+n—n.
4 8 2

6) 1—2sin 2x=6cos’ x;

sin’x — 4sin x cos x — 5cos’x = 0; cosx = 0;

tgzx—4tgx—5:0;

tgx=75; x =arctg 5 + nn;

tgx=-1; x=—L 4
2 4 M

C-19

X=m—y
{x+y:n {xzn—y \/_
3

sinx+siny:«/§’ sin(n—y)+siny=\/§’ siny=7

y:(—l)k§+nk

x=n—(—1)k§—nk

C-20

: 2
a) \Esmx+cosx:\/§; sin(x+%j—_;

2

S | AL
x=( )4 < I

: 2
0) (cosx + sin x)” = cos 2x;
c052x+sin2x+2sinxcosx=l—2sin2x; sin x(cos x+sin x) =0;
sinx=0; x=nn,

. i
cosx +sinx=0; x=fz+ .
C-21

Sx+A) - f(x) _ 3(x+Ax)+2-3x-2 _

x)=3x+2;
Sx) e ™

3.

46



2

A =1; flxo + Ax) =2,56;

l=k+b '
2,56 =1,6k+b’
0,6k = 1,56; e s
k =2,6 — yrnoBoii k03GpUIHEHT;

= _156;
y=2,6x — 1,6 — ypaBHEHHE CEKyLIEH.

C-22
1. x()=20+3; v =x(1) =4t
Y T
C-23

2

X x<l1
x) = ’ ;
A {—x+3, x>1

a) Bospacraet npu x € (0; 1);
yObIBaet x € npu (—o; 0) U (1; +o0)
0) lim fix)=1; —
x—-1 108 B
B) HET, HE CYILIECTBYET, T.K. B
9TOM TOUYKE HE CYILIECTBYET
MPOU3BOJIHOM.

C-24

1 Sfx) =2x;

a) (1,95; 2,05); &) (1,995; 2,005).

v(2) =8 m/c.

47



a) 1im(lf(x)—2g(x)j -1 lim f(x)-2lim g(x)=4+1=5;
x—2\ 2 2 x>2 x—2

0) lir% (Bfix) g(x))=3 lin; f(x)- 111112 g(x)=3-8-(-0,5)=-12;

o fim L2 Imfo+2 g
-2 4g(x)+3  4lim g(x)+3 4-(-0,5)+3
x—2

C-25
1. f(x):x3+%xzfl; Fx)=3x"+3x; f'(x)=0 mpux=0mx=—1I.
2. ) =G +2x)2x-3)=4x"-9; f(x)=28x; f’(%)—l
0 em=—t;
I-x
2-2x+2x 2

(-’ (-0
0) ¢'(x)>0, mpux=l.

a) ¢'(v)=

C-26

fx)=10x"-9x"%  f(x)=90:*-x"); f(~1)=180.
2. y(x)= X+ 4xE - 3x; V'(x) = 3x°+8x—-3<0;

1 .
(x+3)(x—§]ﬁ 0;

X e {—3;1:‘.
3

3. g(x)=(x71)\/x+2;g’(x)=\/x+2+2%;

-2
(~1)=1+—=0.
g1 5
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C-27

[ 2 _ 2>
1. p= MO s [167X720 aay L4,

x=2 X #2
2. P(x) = (5 +6x)'% ¢'(x) = 60(5 + 6x)”; ¢'(~1) = 60(5 — 6)” = —60.
3. fX)=x+4; gx)=x—-4.
C-28
1.
a) flx)=3cos2x; f(x)=-6sin2x; f [—2%} =-3 \/g
12 b
0) o(x) = 4tg 3x; o'(x)= 55 ¢ (— —) =12.
cos”3x 3
2. g(x)=sinx+ % sin 2x; g'(x) = cos x + cos 2x; g'(x) = 0 npu
2cos’ x +cos x — 1 =0;
cosx=-1; x=mn+2nn;, cosx= %; x=i§+2nn.
C-29
2
g 23 g
x-1 + + - +
xe(1;3) >
0 1 3 X
6) (x+2)Vx—1>0;
W lﬁ ‘
-2 -1 1 X
x € (2, =) v (l; +wo);
C-30

Jo)=4-x
a) f-2)=0; f(x)=-2x; f(-2)=4; y=4x + 8 — ypaBHEHHUE KacaTeJIbHO.
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0)

1
B) S = 3 2 - 8 =8, Tak Kak KacareybHas rnepeceKaeT och abIice B TOUKE

—2, OCh OPIMHAT B TOYKE 8.

C-31

2 2 2

a) /16,96 ~4,1183; 6) ~ =<
1,001 1+0,001-10 1,01

1,98.

C-32

1. x(0=35+97+7; v@O)=x'(f)=97+ 18 v(2) =36 +36="T2 m/c.

2. s(=2+5)2+61); v(t)=S'(t) =10 + 30 + 12 + 307 = 22 + 60¢;
v(3) =22 + 180 =202 cm/c.

C-33
a) flx)=x"+3x+6; f'(x)=2x+3; f'(x)>0mpu x>—%;
, 3
f'(x)<0 mpu x< 5 3HAYMT,
2
6) p(x)=x+2x—1; @'(x)=3x+2;¢'(x)>0 TIpH JTFOOBIX X, 3HAYHUT

¢(x) Bo3pactaet Bcroay Ha R.
B) g(X)=x —3x"+5; g(x)=3x"-6xg'(x)>0mpu x € (—0;0)U(2;0);

BO3pacTaeT NpH x € [—%; + ooj , YOBbIBaeT mpu x € (_ o; _é}
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2'(x) <0 mpu x € (0;2), 3naunt, Bo3pactaet npu x € (—oo; 0) U (2; +o0)
yosiBaet npu (0; 2).

C-34
a) flx)=x'-8x" f(x)=4x"—16x; F(x)=0mpu x=0 u x==+2;
Xmax = 0 Xmin = £2; (0) = 05 (22) = 16 Ximar = 45 Xiuin = 4
6) o(x) :£+i; ¢'(x) 14 ;0'(x)=0TpH x = +4;
4 x 4 X2
(Pmax(4) = 27 (Pmm(-4) = _2~

C-35

fix)= fxz(xz —-4)= 4% — x* 1oty

f(x)=8x—4x’; f'(x)=0mpux=0wu

x=%42 d
BO3pacTaeT npu (—oo; —\/E] v [0; x/i IR (\\/\
yOBIBaeT npu [—«/E; 0]u [\/5 ; to0); J0 8 6 4

min: »(0)=0  max: y(i\/z) =4;

Hymu: x =0, x =212;

y>0mnpux e (-2; 0) U (0; 2);

y<0mpu x e (—o0; —2) U (2; +o0).

C-36.
f(x):4x4fgx3;
F(x) = 16x" ~16x%; f"(x) =0 mpu x =0
nx=1;
X . .16 4
10 8 6 4 T 6 & 1 mlny(1)74_?,_g

BO3pacTaeT npu x > 1, yObIBaeT mpu
x<1.
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C-37

3 5
X)=-COSX—X, X € |——m, —T|;
S - 3m 3]

f’(x)=sinx—1;f’(x)=0npy1x=g+2nn;
f L iom =—272nn;
2 2

max: —in —in' min: in ——in
AU MU TN

2.

a+b=15 |[b=15-a
y:azb ’ y=15a2—a3’

y' =30a - 3d° ; V@) =0mpua=0 u a=10; a =0 HE MOAXOINT, TAK KaK
1o ycinoBuio a > 0, 3HauuT, nckomas cymma. 10 +5=15.

C-38
1.
1-cos2a 1 sin® o
— L ctga= s—ctga = tga.
cos“a 2 cos” o
2.
. 4 . 4
sin~ o+ 2Sin oL cos oL —Ccos - o,
=cos2a ;

tg2o—1

sin 2oL — (sin2 oL+ oS> oc)(cos2 o—sin? a)

tg2o—1

sin20.—cos 20, sin 2o —cos 2o
= = -cos 20, =cos2a .

tg20—1 ~ sin 20— cos 20

1 —sin*22,5° + cos* 22,5° =1 + cos 45° =

2+\/E
—
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C-39

1. 2.

X Ax) =x" = 20|

y=asing fox) = (2 24 =

. =x" - 2|x| = fix), 3Haunr,

HYJH QyHKIHN: fx) serhas
. X - ’

251n5= 0 mpu x=2mn

max: x=mn+2nn; y(n+2nn)=2;
min: x = —x + 2nn,
y(-m+2nn) =-2.

It
44

\ /\ )
3m W Ir JXW
2| 5 4 3 2

C-40
1. sinxtgx+\/§sinx+tgx+\/§:0; (tgx + ﬁ)(siner 1)=0
tgx=—\/§; x=—§+nn;sinx=—1; x=—g+2nn,

2.2sin2x+1<0 sianSfl;xe —5—n+1'cn; —l+nn .
2 12 12

3. flx)=2x —% sin 2x + sin x; f'(x) = 2 —cos 2x + cos x; f7(x) = 0 mpu
2cos’x —cosx—3 = 0;

3
COS X = — — HE UMEET peuieHust; cosx =—1; x=n+ 2nn.
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C-41

o _on xz(_l)kEJr“_k
Yy Ry _ g8 2
’ PRE 7

sin2x—sin2y=+2 |sin2x+sin(n-2x)=+2 |y=(-1) PR

C-42

a) (2x2 +x+ ?a)()c2 — 3x) > 0;, MOCKOIBKY 2x2 +x+3>0 [IPH JIFOOOM X,
umeeM: x(x —3) > 0; x € (—o0; 0) U (3; +);

4.2 4.
6) X (;c 16) >0 X(x=4)(x+4) >0
x°=2x x(x—-2)
+ - + - +
-4 0 2 4 X

x € (—0; 4] U (0; 2) U [4; +o0).
B) (x—5)Vx’—4<0; x e (~0; 2] U [2; 5].

C-43
1.
3
a)y=tg 3x; "= :
roe cos?3x
6) y =+/x cos x; y =% (sinx)Vx ;
2/x
B) y = sin® x; y'=2sin x cos x;
r) y=(cos 3x + 6)’ y' =—9sin 3x(cos 3x + 6)’.
2
2. fx) = 37 +4 + 6cos mx
2x—-1
P = 6x(2x-1) 62x 8 ersinr =6x—6x28—61rsinnx;
2x-1) 2x-1)
JAOE 6_6_28 —6msin T =-8.

(2-1
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1

C-44

Ly =xt=3x+2; Y =2x—3;y =x0"—3x0+ 2 + (2xo— 3)(x —x0) —

ypaBHEHHE KacaTenbHOU. 2xg—3=-1; xo=1;y;=1-x.

2.

1.

x(¢) =3sin 7t; v(t) = 21cos 7t; a(f) =—147sin 7t.
C-45
a+b=8 a=b-8 3 )
2.2 4 3 ) ;o V=4b"—48b"+ 128b=0;
y=a'b b*—16b" +64b" =y

(B> —12b+32)=0
b=0 [b=38 b=4
a=8; Ja=0; <a=4 ,3Hauur, 4 +4 = § — uckomoe pasOueHue.
y=0 |y=0 |y=256

fx) =x*(2x — 3) = 2x° — 3x%;
fx)=6x"—6x=0; x=0wux=1;
fi0)=max=0; f{1)=min=-1;

3
Hymi: x=0ux=—;
Y 2

f'(x) Bo3pacraer mpu x € (—oo0; 0] U [1; +o0); yObIBaeT npu x € [0; 1].
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BAPUAHT 4

C-1
1. s6o=—".56 =121 170°="_ 170 =
180 45 180 18
2. ST 150°; 2111: =390°.
6 6
3. 3—TC; E.
4 2
3n 2n o
4. n—?:a; a:?:72; cos o~ 0,3090; tga=3,0777.
C-2
1. cosa:fﬁ, 90° <, < 180°; sinoc:l, tgoc:fi.
2 25 24
. cos’ a .2
2. (tga—sina)| — +ctgo |=sin” a;
sin o
. . [cos2a+cosa]
(sina—sina-cosa)) —— | =
cos o, sin o
=cos o —cos” o + 1 — cos a = sin’ a.
3.

a) cos 3?”th< 0;0) sin4cos5<0.

C-3

1.

V3o 2m) . 3n 2

a) ctg (—420°)=—tg60°=———;0) sin | ——— |=sin— =—.
) ctg ( ) =—ctg 300 ( 2 j 1-
2. on° .2
2. sin(90°+(x)fM:cosa+M: ! .
sin(o +270°) cosa  cosa

3. sin 32° sin 148° — cos 32° sin 302° + ctg 225° =1 + ctg 45° = 2.
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C-4

cosa:—i; 180°<a<270°;sina:—2; tgoczi
5 5 4
a) cos2oc:l;
2
0) sin(30°+oc):lcosoc+ﬁsina:—i—ﬂ:ﬂ;
2 2 10 10 10
-3 1 4 1
B) tg(45°—-a)= 4 __.2_ 2
142 4 7 17
4
b . (T . 1 b 1
cos| —+x |cosx+sin| —+x |sinx= —;cos| —|=—.
3 3 2 3 2
C-5
Sn x/E Sn
sin — = ——— — opauHaTa TOYku P—;
4 2 4
5n x/E 5m
cos — =——— — abcuucca TOYKH P— .
4 4
AY
\ :
j,
a) III; 0) L
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2|

/N /N N\ x
3z M Ax N Az Y Ar
S S SN

2

cos [£+xj:_l; sinx = l; x= (1) T+ 2mk.
2 2 2 6
C-6
—x x<0
1. = ; O3 ; —o0; —4/3 —+/3;0].
s 3x2-6~ A |:x2—3¢0’ re o3 U330
2. Sx) =3cos 2x — 1;
a) fln)=2; 0) f(
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C-7

a) flx) =2x° +tgx; A—x)=2(=x)’ + tg (=x) =—2x° —tg x =—f(x) , 3Hauwr,
fx) HeueTHas;

4 L\ 4
0) o(x) = 2 ;o o(=x) = 2( x) = X ¢(x), 3HA4UT, ((x) YeTHAS.
COS X cos(—x) cosx
C-8
‘ , NG
1. a) sin (—1860°) = —sin 60° = —7;

0) cos (—420°) = cos 60° =% ; B) ctg (-930°) = —ctg 30° = \/g

cos [3; + oc)sin3 (m—a)—cos(m+a) sin3(321T - ocj

2. =
2sina sin(1T - aj
2
sin* o — cos* o
=————— — =-ctg 20.
sin 2o
. (3x m 8n 3x =« St
3. a)fix)y=sin| —+—|; T=—; 0O)ox)=tg| ———|; T=—.
) fx) (4 J 3 ) ¢(x) g[s 6) 3
C-9
1.
a) yobBaer mpu xe (—oo; 0) 0) yObIBaeT Ha 00JacTH
Bo3pactaet npH x €(0; +oo) OTpeIesIeHHS.
0%y 54
8 af
& 31
a4 24
2 11
* *
0 8 6 4 A0 &4 6 8 10 5 4 -3 12 3 4 5

59



2. y = 2sin x — 1; yObIBaeT npu

T 37® S5t In ot 1ln
xe|—— V| —;— || —;—|.
3555

3. sin 2 >0, sin 4 < 0, 3Ha4wT, sin 2 > sin 4.
C-10
1. y= 75 X Hx+ 5 a) x = 1 — TouKa MaKCUMyMa;

(1) =2 — skcTpeMyM (YHKIHH;
0)

10t

B) —X+2x+3>3; x(x-2)<0 xe[0;2]

2. y=3cosx—2 Xmax = 2701, Xmin = T+ 2701,
yQmn)=1; y(n+2mn)=-5.

C-11

£3
W
Y

I
°.

‘
w
rs
x
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2.

C-12
x X
f(x)=2fctg5; Oo3: s1n5 #0; x#2mn

x
=3cos—;
Ax) 3

a) xeR; 0) ye[-3;3]; B) c0s§=0 npu x =7+ 27n;

1) Xonax = 47005 X =210+ A y(dnn) =3; y(2m + dmn)= 3.

a)

B)

r)

a)
0)

C-13

2
ot G s
[2[£B1

2 2

arcsin (—0,9317) =-1,1991;
arccos (0,3745) = 1,1869;

arctg (_%‘cj =-1,3617.
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C-14

a) cosx=-1; x=n+2mn, 6) sinx=1; x=§+2nn;
ﬁ T 7
B) tg3x=——; =—-——+—;
) e 3 18 3
. . 1 1 T 27n
) cos5xcos2x+sm5xs1n2x=5; cos3x=—; x=i§+T;

o) sin (Zx + g) COS X — COS (Zx + g)

T kT
x=——+(1)'=+nk
3 1) 3

5

B [ nj\/g
smx=——, smf{x+—|(=——;
2 3 2

C-15
1 T 0 cosx=1; x=2mnn,
a)cosx=— x=x—+2mn, ) ’
2 3
ty Y
4l 4
>
H H X in o i o 1w 2m 3
3r - V 0 W n 3n
-2t al
—gt
)’ 1
4 B) COSX >5 ;

X € —£+2nn; E+2rcn .
3 3
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C-16

a)cosxzﬁ; X € —£+2nn; E+21m ;
2 4 4
0) sin2x<—l; x € —5—n+nn; —1+nn ;
2 12 12
b b
B) tgx>—1; X€ |——+mn; —+7n |.
4 2
C-17
2 1 b1
a) 4dcos"x—1=0; cosx=i5; x=i§+2nnn

x:iZTn+ 2nn;

6) 4sin®x+4sinx+1=0; sinx:—%; x:(—l)kH%Jrnk;
B) 2sin2x7500sx+1=0; 2cos2x+5c0sx73=0;

COsS X =

=-3 HeT pelIeHui;

cosx=l; x=i£+2nn.
2 3

C-18

a) sianfx/Ecos2x=0; sin 2x—E =0; x=E+E;
3 6 2

6) 1+ 2sin2x+2cos’x=0;

sin’x + 4sin x cos x + 3cos’x = 0; cosx # 0; tg* x+4tgx +3 =0;

tgx =-3; x = arctg (-3) + nn; tg x =—1; x:—%+nn.
C-19
x+y== x=Z-y Sin[y+%j:_%
2 5 2 5 5
sinx+siny=-1 [siny+cosy=-1 |,-Z_,
2
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y=—3+c4ﬁ“%+nk

4
3n k2 T .
x=—+(C)""—-nk
4 4
C-20
. . b4 2n
a) \/gsmxfcosx=2; mn(x—gj:l; x=?+2nn;

6) (cosx —sinx)’ = cos 2x;
(cos x — sin x)(cos x — sin x — cos x — sin x) = 0;

b}

. b
cosx=sinx |x=—+mn
sinx =0

X =Tn

C-21
1. flx)=2x+3;
Sxr+A) - f(x) _ 2(x+Ax)+3-2x-3 _5
. =2.
2w St A) =162

1 5

—=k+b
2

L62=k-18+b
&§:k+b’b:—ad

1J2=03k.{k=L4

OtBer: k= 1,4 — yrinoBoit ko3 uIueHT;
y=1,4x — 0,9 — ypaBHeHUe KacaTeJIbHOI.
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C-22

1. x()=3F+2;  wH=6  v3)=18 mlc.
1
2. =2 ; = —.
Sx)=2+x S ) N
C-23

O,sz, x>-1
Ax) _{ ;

x+3, x<-1

a) BO3pacTaeT mpH
x € (—o0; —1) U (0; +o0);
yobiBaer ipu  (—1; 0);
0) lim f(x) =l;

x—1 2

B) HET, T.K. B TOUKE x = —1 He -4
CYyILIECTBYET IPOU3BOAHOM.

C-24
1. a) 5—9 <x< ﬂ ;
30 30
0) 1@ <x< 2L.
300 300
2. a) lirrg(%f(x) . 2g<x)j= 6:6) lim (2fix) g(v) =-18;
>3 2g(x)+5 5-3
C-25
1. f(x)=2x3—3x2+1; f(x)=6(x2—x);f’(x)=0npnx=01/1x=1.

2. ) =(1+20)2x—1)=4x"—1;  f(x)=8x; f(%j=4

65



6
P) =——;
x+1
6x+6—6x 6
a) ¢o'(x)= = ;0 '(x)>0, npux=-1.
) 9'(x) G el ) 9'(x) P
C-26
1. fix) = 8x" — 9x®; ) =72 -x");  f(-1)=144.
2. YX) =20 -0+ 12x+7;  yY(x)=6x"—18x+12>0;
X —3x+2>0; x € (—o0; 1] U [2; +o0).
3. gx)=Vx=3(x+2);g'(x)=vx-3+ 2 ;8@ =1 +2-4
24/x -3 1
C-27
2 2
L MR 25; om3:| 2520;
x+7 x# -7
x € (—oo; =7) U (-7; =5] U [5; +o0).
2. o(x) =(2x +3)"; @'(x)=2402x+3)";  @'(-2)=-24.
3. fx)=x-17, flg(x)) =x, 3HauuT, g(x) =x + 7.
C-28
1. a) flx)=2sin5x;  f(x)=10cos S5x; f (—gj =5;
6) oW =3ctg2n PW——0—: o (—Ej -
’ sin?2x 4 .
1 _ 1.
2. flx)=cosx— 7 cos 2x; f(x)=-sinx +E sin 2x f7(x) = 0 mpu

66
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C-29

2
a) 2 g xe(2;-1)
x+1
+ - + +
2 -1 0 X
6) (x—3)Vx>-1<0;
N W R
-1 1 3 X
x € (—o0; —1) U (1; 3).
C-30

fx)=x"—4; f(x)=2x;

a) -2)=0; f(2)=-4;

y=-4x+2)=—4x-8—
ypaBHeHI/Ie KaCEITeJ'H;HOfI;

0) cM. puc;
1 R %
B) S=E.8.2=8, q0 8 6 - & & 10
C-31
a) 4/9,72=~3,1177; 0) ;mz3'(1+0’002'20):3’12'
1,002
C-32

x(f) =47 +5¢ + 4; w(i)=12¢+ 101,  v(3) =138 m/c.

R=4+27 S@O)=n(16+4+160);
S'(t)=16nf + 32nt; §'(2) = 1921 em/c.
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C-33

2) flr) = " +4x - 3;
BO3pPACTAET MpH X € (—0; 2)
yOBIBaeT npu xe (2; +o)
6) o(x)=x'+4x -7
o'(x)= 3 +4>0 pH JIOOBIX X, 3HAYMT, (P(X) Bo3pacTaer Ha R;
B) g(x)=2x"—3x"+1;
g'(0) = 6(" ~x);
Bo3pacTaer npu x € (—oo; 0) U (1; +o0);
yobiBaer 1ipu x € (0; 1).

C-34

a) l)=2x"-4+1; f(x)=8(x —x);fx)=0mpux=0ux==1;
xmaxzo; xminzi 1»}’(0)= 1,)’(11):—1,

6) 90) = 2425 /() ==~ (X) = 0 TpH X = £ 6 oy = 6 iy = 6
4 x 4 x

3 3
6)==+==3; —6) =-3.
®(6) 5t o(-6)

C-35

10ty

&

3|
10|
fx) = (=2 =x" —4x’ + 4; f(x) = 4(x’ — 2x); /' (x) = 0 ipmt
X=0Hx=%2 ;X = 0; Xyt = £4/2 ;
0= 4 fx2)=0;
yOBIBaeT npu X € (—oo; —«/5) U (0; «/5)
BO3pacTaeT NpHu X € (7\6 ;0) v (\/E ; +o0)
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C-36
4 8 3
Six)=2x +§x ;
F(x)=8x"+ 8x* = 8x*(x + 1); /' (x) = 0 mpmt
=0, 0= =15 Xpin = —1;
8 2
-N=2-—=-=;
S=D 3773
BO3PAacTaeT MpU X € (— l;+oo);
yOBIBaCT MPH X € (— oo;—l).

C-37
1.
fix)=sinx+x; xe€ [—n; n];f’(x)=cosx+1;f(x)=0npnx=7t+2n’n;

HauOombIlee 3HaYeHue f () = T ; HauMeHbllee 3HaYeHue f(—m)=-m.

2.
a+b=20 |b=20-a ) 3
3 ; 3 4;y’:60a —4a’; y’=0npu
y=a’b y=20a" —a

a=0 a=15
b=20u<b=5 ; Otser: 15 + 5 =20.
y=0 y =16875

C-38

1+ cos2a 5
1. —— 5 fga=ctgatga=ctga.
2sin” o

2sin2o +sin4a
2. ———— =tg 20 cos a;
2(cosa. + cos3a)

sin2a(1+cos2a)  sin2a(l+cos2a)

=tg 20 cos a.
cosa +cos3a 2cos2o.cosa.

3. 1 —sin* 15"~ cos* 15° =

= 1—(sin2 159 + cos? 150)2 +2sin? 15 cos? 15° :%Sin2 30° :% .
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C-39
2. fix) =0,5x" + |x|;

1.y=2c0s§;y=0npn 1
== () + =2 =

X=n+2nn
Xmax = 47N, Xpmin = 270 + 470,

- S
y(dnn)=2;  y(2m+ dmn) = 2. —Ex + |x| = f(x), 3HauuT, f(Xx) yeTHas

by

C-40

1. x/gtgxsinxfx/gtngrsinxfl:O;
(\/gtgxﬂ)(sinx— 1)=0;

ﬁ x:—£+nn
6
sinx =1 x:§+2nn

2 2 4 2
2. 2cos 3x+1<0; cos3x£—l; X € —n+ﬂ;—n+ﬂ .
2 9 3 9 3

3. f(x):%sian—cosx+2x; f(x)=cos 2x +sinx + 2; f(x) = 0 mpu
ZSinzx—sinx—3=O; sinx:% — He UMeeT pelleHuit; sinx =—1,

b
3HAYUT, X = —E +2mn.
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C-41

X LT
y=3 : 5 Y

cost—cos2y:—\/§ cos(rc—2y)—cos2y:—\/§

T
cosZy:73 yZiE+7U’I

C-42

a) (3x2 +2x + 5)()c2 + 4x) < 0; TaK KaK 3x2 +2x+5>0 MIPIITIO0OM X, TO
(F°+4x)<0; x e (-4;0);

4,2
6)#@; OI3: x#0,x#5;
X“—5x
+ - + - +
-3 0 3 5 X
4
X (x—3)(x+3)£0;
x(x-5)
x € [-3;0) U [3;9).
B) (x+35)Vx>—16>0;
- + +
-5 -4 4 X
x € [-5; 4] U [4; +o).
C-43
a) y = ctg 2x, ' = ._22 ;6)y =x sinx, ) =—2X+ (cos ) Vx ;
2x 2\/;
—andd 'V .
B) y=cos x; y' =-2cos x sin x;

r) y=(sin2x-5)%
y' =3 2cos 2x(sin 2x — 5)* = 6¢cos 2x(sin 2x — 5)".



2 2 2
- . 1 12x - 12
f(x)zzx 3Jr8smﬂ; fx)= O 122 8" + +4ncosﬂ;
4x+3 2 (4x +3)? 2
16-8-12+12
fEn=2tt s g,
1
C-44
1. y:fx2+3x72, V=="2x+3; 2x+3=1,x=1, yo(1)=0,
3Ha4ut B Touke (1,0) kacaTenbHas napajuiesabHa IPsSIMOH ) = X.
2. x(t) = 2cos 4t; v(t) =—8sin 4¢; a(f) =—32cos 4t > 0 npu
cos4t < 0; te _3_TC+TC_H; _rLmy
8 2 8 2
C-45
’ a+b=12 b=12-a 1086 - 124 0
. ; ;' =108a"—12a’; y' = 0 mpu
y=a3-3~b y=36a3—3a4
a=0 a=9
b=12 u {b=3
y=0 y =6561
Otset: 9 + 3.
2. fx)=x(x+3)=x+3x%

F(x)=3x"4+ 6x=0; f(x)=0 mpu
Xx=0 1 X=-2;Xmin = 0; Xnax = —2;
A0)=0; f-2)=-8+12=4;
BO3pacTaet npu x € (—o0; 2) U (0; +o0)
yObIBaeT npux € (—2; 0)

Hym: x=0un x=-3.
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3.

1

w

1+

BAPUAHT 5

C-1
70= " .7 :ﬂ; 1400= %14 =%
180 5 18 9
11n 237

—=165°, ——=517,5°.
12 8

79° = % 79 = 1,3781;  sin 79° = 0,9816, cos 79° = 0,1908;

38922 = 0,6696; sin 38°22' = 0,6187, cos 38°22' = 0,7856.

a) 0,7575 ~ 43°24’; 6) 2,0365 ~ 116°41".
C-2
sin* o +sin? o.cos® o 1 sin® o )
3 =—7— 1+ =l+tga=—7
cos”“ o cos” o cos” o cos” a

€0s200°tg300°
) ——=—— >

0; 0) cos 2 tg 4 <0.
sin400°

2 . 1 1
coso=——=; o € [l[[yerBepTy; sino=——f4; tgoa=—
J5 V5 2

C-3
a) sin 1050°=7sin30°—7l; 0) cos&=cos£=—3;
2 6 6 2

1
B) tg 2130° =g 30° = ———.

NG)
sin? E+0L —cos? oc—3—n 2 )
2 2 _cos"a—sin"a

2 2
tgz[?’;+aj—ctg2[a—§j ctgta—tg o

cos(—oc) 3n j T cosa.
— < =tg| ——actg] ——a |; =tgactga=1.
B j 2 2

. cosa
sin| —+a
2

= sin® & cos’ a.
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C-4

inl onnt 2 o/
1—sin“22°30"  cos“22°30 _ 2 1 (1 + cos 45°) =

ﬁ+1

2c0s?15° =1 cos30° ﬁ 2 NG
5 3n . 12
2. coso=——; n<oa<—; sina= ——; tgo=—;
13 2 13 5
cos2oc:—£; tg2a = 2tga :ﬁz 1—ﬂ =
169 1-tg?a 5 25
__xxn_ 10
119 5 119°
3. ctgzoc(l—cos 2a)* — cos’ 20L=4Sill4OLCtg20L—COSZ 200 =
= sin’ 20 — cos’ 20, = — cos 4.
C-5
1. cowm. puc;

n_\3

23n
alciucea: cos e =cos—=—o7},

6 2
opAuHAaTa: sin23—n=_sin£=_l
P 6 6 2

74
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C-6

1. a) flx)= 25"_4 S OIB:x—Tx+6#0; x#6 u x#1;
x“=T7x+6
6) flx)= 21 e OJI3: x* — 4> 0; x € (—o00;—2) U (2;0).
2
2. fx)=x+3x-1 f-2)=-8-6-1=-15;
fx+ D =@+ DE*+2x+1+3)—1=x"+3x"+ 6x + 3.
3.
*
10 8 6 -4 6 & 10
B
&t
10!
C-7
3 . . e 3 .
1. fix) Z&;nx s fl=x) = ( x)32s1n( x) =7 s;nx = f(x), 3HaunT, f{x) yeTHAsL.
tg“x tg”(—x) tg x
2. g(x)= x| cos 2x sin’ 3x; g(—x) = |=x| cos (—2x) sin’ (—3x) =
= —|x| cos 2x sin 3x = —f{(x), 3HauuT, g(x) HEUETHAS.
C-8
1. a) cos 235°17" = —sin 34°43'; 6) sin 5040° = sin 0° =0;
myig o —ig T
7 7
2. sin (=60°) + cos 690° + tg (—600°) = —g +§ ~3=-43.
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3. a)tg (%—%] , T=2m, 6) = cos’ 2x — sin 4x;

V= cos? 2x; T =

T

, 3HauUMT, T = —.
2

N RS

Vo =sindx; T, =

C-9
1.

a) f{x) =+ x+1 Bo3pacTaer Ha 00JACTU OIPEIEICHHS, TO €CTh MPH
x €(=lo0);
6) fo=-2"2-_1+
x—1 x—1

mpu x € (—oo;1) U (1;0).

yOBbIBaeT Ha 00JIACTH ONPEJICNICHHS, TO €CTh

2. f(x)=tg 2x—£ ; O3: cos ZX—E #0;, x#=—+—;
4 4 8
BO3PACTAET HA OOJACTHU OTPEIENICHHS.

3. sin 40°, cos 40°, sin 70°, cos 70°.
Otser: sin 70°, cos 40°, sin 40°, cos 70°.

C-10

1. y:5x—2x2 =2 Xmax =

5>

NGV

. 2
y € (700’ 8 ]
P f(x)=3cos[x—27nj;

SN U A
f'(x)= 3s1n[x 7},

f'(x)=0 npu x=27n+2nn14

x=9—n+2nn;
7
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2n i 9n )
Xmax = 7+ 2115 X min =7+ 21n;

SKCTPEMYMBI: f(27—n + ZTmJ =3; f(97n + ZTtnj =-3.

C-11

-
e

C-12

b
sinf x—— |#0 r
1 (+-5] e Zom

=y
o)

= T
2. f(x)sm[3x 7],

; O13: ; .
T 3n

cos| x—— |#0 X#—+T7n
4 4

3n  2mn STt 2nn
Xmax = s Xmin =

14 3 a0 3
77



Y
A
1
>
® 1 X

sin ¢ < —% ste[-n+ arcsin% + 27n; —arcsin% + 27n].

C-13
1.
a) arccos [—%J = 5?“ ;0) sin (arcsin 0,1) =0,1;
B) arctg (-1) + arccos (-1) = —§+ n= 3771;

1 T
r) cos (3arctg —)=cos—=0.
) (3arctg ﬁ) >

a)  arcsin (0,897) ~ 1,113;6) ~ arccos (—0,773) = 2,4544;
B) arctg (—4)~—1,3258.

C-14
a)cosx=f£ x=is—n+2nn;6) sin| x— = =l;x=5—TE
2 6 3 6
I 1 mn
B) tg|3x+—|=—f4; 3x=mn; x=—.
) g[ 6) N 3

78
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C-15
a) 6)

bt
=

cosxS——3;xe 5—n+2nn; 7—n+2nn .
2 6 6

C-16

1 n 2nn_Smo 2mn
a) cos3x<—; xe|—+—7); —+—|.
2 9 39 3

0) tg(2x+%] >3 2x € |:g+nn; 4—;+nnj

C-17

a) ctgx=—4-3tgx, tgx=0;
ctg2x+4ctgx+3:0; ctgx=-3 x=-arctg3+nn

ctgx=-1 x——£+nn
2 .
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6) 4sin'x—5sinx+1=0;

. . 1
sin®x =1; x=—-+mn sin’x=—; x=(*1)k£+nkn
2 4 6

x= (—l)mg-i- nz.
C-18
a) x/gsin(x—zj +3cos(x—£j =0; cos(x—zj #0;
3 3 3
tg(x—§j=—\/§; X =T7n;

0) 2sin’ x +2sinx cosx=1; cosx#0;
tg?x+2tgx—1=0;
tgx=—1ix/5; x=arctg(i\/5)+7m.

C-19
. 1 . . 1
sinxcosy =—— sin(x + y) +sin(x — y) = B3
3 . . 3
cosxsiny = Z sin(x+y)—sin(x—y) = E
X+ —(—1)k£+nk x—(—l)k£—£+n—k+nn
4 6 ) 12 4 2
i ’ rTOm Tk
X—y=——+2nn =-1)'—=+—+—-mn
y==3 yEEDR S
C-20

a) sin x + sin 5x = sin 3x + sin 7x; sin 3x cos 2x — sin 5x cos 2x = 0;
T TN .
cos2x=0 x= Z+7 nin sin x cos 4x = 0;

. T TN
sinx=0; x=mn, cosdx=0; x:§+T,

0) sinx sin 2x cos 3x + sin x cos 2x sin 3x = 0;
sin x(sin 2x cos3x + cos 2xsin 3x) = 0;

. . n mn
sinx =0; sinS5x=0; Sx=mn ; x:?. OTBeTi?.

xX=7n;
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C-21

ﬂx):—§x+2; f(l)zg;

-11 30 19
,H)=—+—=—; N
AL D T

15 15°
1 "
—Sxo) + fxo + Ax) = _E;

foxo + Av) —ﬂxo):—ém.

fx)=1-3x—2x%
Af (xg) _ 1=3xp —3Ax = 2Ax" — 2x7 —4Axxy —1-3x5 = 2xp _
Ax Ax

=-3—-4x)2Ax; xy=1, Ax=0,1;

Af(xq) _
Ax

M) _
L0l

xo=1, Ax=0,002 —7,004;

A
X =1, Ax=0,00001 %: —7,00002;

lim Af (x0) _

7 =1).
Jim = (npn 5, = 1)

C-22

x(1)= £+ 4; v(f) =2t. Amnysse mpw £ = 4, m =2 paen 2 - 4 - 2 = 16.

a) f)=63x; | f)=—m:8) f)=4-1; f(x)=—2x
Jx
C-23
a) f(-2)=-1; f(4=1;06) linjzﬂx)=fl; lir{14f(X):*2
2
fx) = 9—x3 =—x-3,mpux=#3 (3—-x)<0,001;5=0,001.
x_
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C-24

1. a)y=£x) - 2¢°(x); lim y = lim f(x)-2 limgz(x) =5-8=-3;
x—3 x—3 x—3

Sf(x)—g(x)
2/(x)-5g(x)’
cTpeMutses k 0.

0)y=

IIpejieia He CyIeCTBYeT, T.K. 3HaMeHaTelb

2. a) 1im2(173x3+4x4):1+24+64:89;
. 2x+9 15
P E s
C-25
1.
a) f(x)=x973)csfi4 +2; j'(x)=9x8715x4+%;
X X
4-x? —6x—4x> —8+2x> —2x>—6x-8
0 = 0 ()= =
) )= S Gran? G20
2 e @ e
2/x
Y O .5 13
f(z)—J5+NE f=2+2="2;
F-2)= Jr—2 + 2L
20x—=2
3. Ax)=3x—x; f(x)=3-3x">0 npu x e [-1;1].
C-26
Jx-1 L1 1
1. = ; =2 +1)”"- = ;
o)== @ (Vx+1) N Ty
a1
A w(t+1)?2

2.2) fi)=9%"+x; f(x)=27x"+1>0 Bceraa,3uaunt, ['(x)=0wu

f'(x) <0 He uMeroT perieHuii;
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2 2 2
6 x? +15, :Zx +2x—x —15:x +2x-15
) S = x+1 S (x+1)? (x+1)?
(x+5)(x 3)
(x+1)

f(x)>0mpux € (—o0; 5) U (3;+); f(x)<0mpux e (-5;-1) U (-1; 3).

=0;/'(x)=0

=0 x=-5mu x=3;

C-27
1. a) flx) =y3Vx -1 ; Ol3: 34/x-120; x>

_ 1
0= \/x2—6x+9

\OI»—

SOl —6x+9%£0; x#3.

2 =23 = ) =2V gy = 25
—x _\/— 1—x
3. a) flx)="-3xH""  f(x)=12007x° - 12x)(x" - 3xH'";

6) g)=Vx'-1; gn=——=—.
Vx? -1
C-28
a) f(x)=tg(1+10j; )=
3 3cosz[x+10j
3
0) flx)=cos (3 —2x); f(x) =2sin (3 = 2x);
B) flx)=tgxsin(2x+5);, f(x)= M+ 2cos(2x +5) tg x.

C-29

x*—4 )
(x-1)(x*-3x-4)
O3 (x—1)(x*—3x—4)#0; x#+1wu x#4, sHauur, MIPOMEKYTKA
HENPEPBIBHOCTH: X € (—o0;—1) U (=1;1) U (1;4) L (4;0).

1. fx)=
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+ - -
4 q1 0 x
x e (4;-1);
— 2 p—
6) (x 2)(x2+2) (x 7)<0;
x“—16
+ -— -— L -—
4 2 2 4 7
xe(H-2)u22)u &)
x-2_ 2x-3 4’ -9x+2-2-x+6_
x+2 4x-1’ (x+2)(4x-1) ’
2
2x“ —10x+8 >0; (x—-D(x—4) >0;
(x+2)(4x—1) (x+2)(4x—1)
+ - + -
| 2 1/4 1 4 X
x € (—o0; 2) U (Z; 1] U [4; +o).
C-30
1 ’ 1 !
L. yo=-—; y=hH=L Yx=—; yED =1
X X
by
,l
|
x
4 2 0

84

2. a) X’ +5x+4<0; (x+1)(x+4)<0;

Yae=1+x+1=x+2— ypaBHeHHe KacaTeIbHOMN.



X 1 1 . x ﬁ
2. =cos—; Y(m)=—; )y =——sin—; (M) =——;
y 30 Y=gy =-gsinss y(m o
1 A3 31 B y
Ve =— —— (x—TM)=——x+ — + —— — ypaBHCHHE KacaTeJIbHOM.
2 6 6 2 6
C-31
1. 43591 = 6(1 -0,0025 % )=5,9925.

2. 1,00008'°° - 0,99996*® ~ 1 + 0,00008 - 1000 — 1 + 0,00004 - 200 =
=1,08 — 0,992 = 0,088.

C-32

1. s(1) = 17t7212+§t3; o) = 17— 4t + 2

a(t)y=-4+2t; a3)=2; F=ma=3-3=6H.

2

2. h(t)=h0+v0t—%=2+4t—5t2;v(t)=4—10t;
4—10t:i; §:10t; t:i:i;
373 30 15
alA)op 16 g 16, 48-16_,32
15 15 225 45 45
C-33
1. fx)=2x"—3x"— 12x; f(x) = 6(x* —x — 2); f"(x) = 0 iput

x=2ux=-1;
f(x) Bo3pacraer mpu x € (—o; —1) U (2; +o0); yobiBaer npu x € (—1; 2).

L

2. fx)=2x —x; f(x) = =
X

—1;f"(x)=0mpn x = 1; x = | — Touka max.

C-34

Ax) =x(x— 6)* =x" — 122 + 36x7; f(x) = 4(x> — 9x* + 18x); /" (x) = 0 mpu x = 0,
x=3 I’Ix:6;)‘:min:0;xmin: 6;xmax:3;
A0)=0; f(3)=81; f{6)=0;

Ax) yowiBaet mpu x € (—oo; 0) U (3; 6]; Bo3pactaer npu x € (0; 3) L (6; +o0).
85



C-35

1 5
=——x+2x+—;
4 2 2

X%=2; y=45;
BO3pacTaer npu x € (—0;2);

yObIBaeT npu x € (2;0); ] X
‘R 10 8 6 10
y € (-0 4.5];
1
—x -2 72=0;
2 2
Hym: x =5, x=—1.
> D
2. a)3x —-2x+1>0 ?=173<0,3Ha‘{I/IT,x€R;

0) 9 — 18x+4 <5 —6x+11; 4’ —12x—7<0;
1

xlzz, x2=*§

y=x'-2+1 y=4x(x*-1);y =0nmpux=0mux==+1
yobiBaeT npu xe (—oo; —1) U [0; 1]; Bo3pactaer npu xe [—1; 0] U [1; +o0);
min: (£1;0); max: (0; 1).
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C-37

1. fx)=3x" -5+ 1; x e [-2;2];
F) =150 - 1); Ax)=0mpux =0 mx = %1;
A0)=1; A)=-1; fi-1)=1; f-2)=-55 A2)=57,

HaMMeHbIllee 3HaYeHue QyHKIMK —55; Hanbonpliee 3HaYeHHe QPyHKIUU 57.

2.
a+b=6 b=6-a 12d— 342 0
; ; V' =12a-3a’y' =0 npn
yzazb y=6az—a3
a=0 a=4
b=6 nib=2 .
y=0 y=32
OrBer: 4+ 2.
C-38
. 3 T
1. sinou=—; —<a<m,
5 2
4 3n
cosp=——; n<p<—;
P 5 P 2
cosaa=——; sinf=——;
. . . 12 12
sin (oo +PB)=sinacosPB+sinBcosaa=——+—=0.
(a+tP) B B TREY
0052[37[—2(1} 2 20
2. 7 +(2coszg—25inzgj :%+40052a:4.
cos” (m—a) 2 cos” o
3. sin22°30'—\/1_sm45 =¢2_\E;
2 2
cos 22°30' =—M ;

2
2-+2
2+\/5 '

tg 22°30" =
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C-39
. T
a) y=s1n2x;y=0npnx=77Hme;xeR;ye[fl;l]
T T
BO3pacTaeT IIpU X € (—Z + mn; T + nnj ;
b1 3n
yOBIBaeT MpH X € 1 + 7 e + mn

T .
x=fz +7mn—min, x= + 7n — max.

T
4
oy

9

0) y=cos i+l ; v=0mnpu x=5—n+nnfﬂynn;
7 14
8n i
BO3PACTACT IIPU X € - +27n; 7 +2mn |;
T 6m
yOBIBaCT MPH X € [—7 +27n; - + 2nn} ;

x=—E +27tn —max;  x= 67T[ +2nn — min; x € R; y € [-1; 1].

Pikd
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3m, Mt 2x I
HyIU: tg r T =0mnpu x= " 4 3mn;
Y 3 4 12 '
o
yeER;, x# T + 37n; BO3pAcTaeT Ha 00JIaCTH OIpPECIICHUSI.

C-40

1 27 . ﬁ T \/5 B
a) arccos| —— |=—; 0) arcsin— =—; B) arctg| ——— [=——.
2 3 2 4 3

6

a) 2cos 2X—E =x/§; 2xf£=i£+27cn; x=i£+£+nn;
4 4 4 8 8

0) COszx—sin2x:—%; %cost—sian:—l;

. 1 . 2 2
sin 2x ——cos 2x=1; sin(2x—@)=—=, @ =arccos—
2 5 g

x -1 1 arcsini +l arccosi + 7k
2 V52 N
3.
a) tg2x<-1; xe€ —£+E;_£+E
4 2 8 2
6) sin| x—— >l; xe 5—ﬁ+27m;13—ﬁ+27m .
4 2 12 12

&9



s
X+y=— X=—=Yy
y 3 .

2
sin?x+sin?y = 1—c0s[§—2y}+1—c052y:1

1
2

cosncos L 2 j ! n+
— —— =— =—+mn
3% )72 )T

C-42

1.
a)x'—4x+3<0; xe[l;3];6)x —6x+9>0; (x—3)">0;x#3.

2.

IV + - - +
a)wso’ xe[1’3) i
(x-3) 1 2 3 X
— p— — 2 p—
%) 2 N 3 4 2x—4+4+3x—-3—-4x"+12x 8>0;
x—1 x-2 (x—-D(x-2)
2_
4x 17x+15<0; + _ ¥ _ +
(x-1(x-2) >
1 5/4 2 3 X
17-7 5 5
xl:T:Z’x2=3; xe[l;ZJU(Z;f}).
C-43

a) y=x"-3x"+2¢ - 3; ) =6x" — 12’ + 6x°;

6) y=(G-20x;y =

3—2x_2\/;_ 3-2x—-4x 3-6x
2/x 20/x 0

B) y = sin 2x; y' = 2cos 2x;
r) y=tg (%x—lj;y’—+;
SCosz(x—lj
3
n y=02x-1";y =3402x-1)".
90



1

C-44

'f(x)=3x—x2;j(1)=2;f(x)=3—2x;f(1)=1;y=2+x—1=x+1—

YpaBHCHUC KacaTeJIbHOM.

2.

3

a) 4/0,998 ~ 1 —0,002 % =0,999;
6) (1,0003)” ~ 1 +0,0003 - 50 =1,015.

x()=F£-20+3t,  w)=3F—4t+3;
v2)=12-8+3=7; a(t)=61—4; a(2)=8.

C-45

y:4x—x4; y’:4—4x3;y':0r[p1/1x:1

y Bo3pacraer npu xe€ (—oo; 1); yObIBaer npu xe (1; +o0);
x=1-max; y(1) =3;

Hyma: x=0ux= i/Z

X

10 8 6 4 4 6 8 10
1 1 —2x y
) =——s xel-L S f®) =573 f(x)=0 mpu x=0;
x°+1 2 (x"+1
1 1) 4
0)=1; -D=—3; fl=|==;

A0) S=D > f[ Zj 5

HauOombinee 3HayeHne Gynkiun f0) = 1

HauMeHbllee 3HaueHue pyHkiuu f[—1) = % .
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BAPHUAHT 6

C-1
40= " 4= T 1300 T3,
180 30 18
n 21w

—=105°  ——=945°.
12 4
a) 57°= % ; sin 57° ~ 0,8387; cos 57° ~ 0,5446;
0) 88°55' ~ 1,5519; sin 88°55' =~ 0,9998; cos 88°55’' ~ 0,0192.
a) 0,8796 = 50°24';
0) 2,3422 ~ 134°12'.

C-2

cos* o +sin® acos” o > 1
= ; 1 +ctga =

sin o sin’ o sin

1+ .
2o

a) S0110 c0s220° . 0) sin 2 ctg 4 > 0.

ctg330°
tgo=3; o € [ gerBepTH;
1 sino .2 .2 . 3
ctga=—, ————==3, sin"a=9—-9sin" a; sina=——.
V1-sin’a \/ﬁ

C-3

a) sin 2280° = sin 120° =£; 0) cosﬁ= cosS—Tc = —ﬁ;
2 6 6 2

B) tg 1590° = tg 150° = —— .

NE)



ctg(270" —a) ctg(360° — o) -1 _ ftgo ctgo—1 _
1-tg?(0.—180°)  ctg(180° +a)  1—tg?a  ctga
=tg2actg2a=1.

sin (~at) 3n T sinol
3. ————=ctg|—+aig| —ta|; —=tgactga=1.
i 2 2 sino
cos| —+a
2
C-4
. 1-sin?15°  cos?15°  14+c0s30°  2++/2
2c0s2 " -1 cos ™ \E 2\5
8 4
. 4 T
2. sino =—; — <a<m
5 2

3 7 . 24 7
cosa=——;cos200= ——;sin20=——; ctg2o=—.
5 25 25 24

3. cos® 20 + (1 + cos 2a)” tg” a= cos” 2a. + 4cos’ o tg* o =
= cos’ 20 + sin” 2a.= 1.

C-5
43n 5 ﬁ
1. abcrcca: oS ——=Cc0s — = ———
6 6 2
OpJMHATA: Sin 43—“ = —sins—7T = _l
i 6 6 2

\ A
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3

4\/Esin(x—%j=4;

: [ nj J2

smfx——|=——;
4

2
b W T
x=—+(-1)"—+nk
PR ]
m im
C-6
1-8x )
L. a) )= 5————; OM3x"-5x+6=0; x#2nx#3;
x“—=5x+6
0) flx)= ! 55 O3 16—x*>0; xe(-4;4).
16—x
2. fx)=2x"—x+5; A-1)=4;

fo-1)=@x-1D2x" —4x+2-1)+5=2x —6x"+ 5x + 4.
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S=)

_ sin(— x)c052 (—x)tg(—x) _ sin x cos’ xtgx

C-7

: 2
SIn xcos” xtgx
fo)=———=

X

5 5 = f(x), 3HauwT, f(x) UeTHAS.
(=x) x

g(x) =x |x| sin 5x tg 3x; g(—x) = |=x| (=x) sin (-5x) tg (-3x) =
= —x |x] sin 5x tg 3x = —g(x), 3HAUUT, g(X) HEUECTHASI.

C-8
a) sin 312°19' =—cos 42°19"; ©6) cos 5042°=cos 2°;

33w b
B) cth :ctgg.

cos (~30°) + sin 660° + ctg (~510°) :g—g+ V3=43.

a)  y=tg(l-3x); TZ%;
.4 4 1 . 2 T
0) y=sin x+tcos x=1- —sin 2x; T=—.
2 2
C-9
1. a) f(x) =+/1—2x ; yObIBaeT Ha OOIACTH OMPECNCHHS, T.C. IPU X € (— oo;—%};
x42 1
0) f(x) =—— =1+——/ yObiBaeT Ha 00JIACTH ONPEIENCHNUS, T.C.
x+1 x+1

Ipu. X € (— oo;—l)u (— l;oo) .

T X X St
x)=tg|———1|; OHd3:cos|———|#0; x# —+27mn;
) g(3 2] a (2 3} 3
yObIBaeT Ha 00JIACTH OTIPEECIICHHS.

cos 10°, cos 70°, cos (—20°) =cos 20°, sin 15°.
OtBer: sin 15°, cos 70°, cos 20°, cos 10°.
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C-10

3 9 9 11 13
1. p=3x-x"+1;, x,==; p=———2+l=—:ype (-0, —].
I p Ty g tE et
10ty

~!
S
=5

C-12
kil
1 sin3x # 0 X 3
1. fx)y=——: Ol3: ; .
tg3x cos3x#0 T T
Y
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2. flx) =cos (% —%)

BO3pAacTaeT npu
X € —ﬁ+6nn; E~l—6rcn ;
4 4

yOBbIBaeT npu

X€e E+67rn;13—n+6rcn .
4 4

3. cost>—l;te —2—n+2nn;2—n+2nn
2 3

AY

I

|

° >

= X

1 2
C-13

. 1 T
a) arcsin [_Ej = fg ; 6) cos (arccos (-0,3)) =-0,3;

B) arctg (—\/5) + arctgi :_§+

NE)

1
r) sin (3arcctg—=)=sinn=0.
V3

r
<

NE]

a) arcsin (-0,736) = —0,8271;6) arccos (-0,997) ~ 3,0641;
B) arctg (3,7) = 1,3068.
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a) sinx=—%, (1)"”n+nk,
0) cos x+E =—3, x—-EiS—n+2nn
6 2 6 6
n T mn
gl 2x—ZL|=43; _I,m
B) g[x 3) NE) 3+
C-15
a) 0)
3
ary

JANNANP
1 o 3vn

B)

sinxS—l; X € —5—n+2nn;—£+2nn .
2 6 6

C-16

. 2 b1 3n
a) sin2x>—; xe€|—+4+mn —+mn|;
2 8 8
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0) tg ?a)c—E <L' 3x € —£+Tcn; 5—TE+1tn ;
4 4 12

n wn St mn
X e ; —

5

12 3 36 3

C-17

a) tgx+3ctgx=4; ctgx=0;
tg2x74tgx+3:0; tgx=3; x=arctg 3+ nn;

tgx=1; x:n+nn'
b 4 b

0) 2cos* x —3cos’ x + 1= 0;

2 5 1 T TN
cos’x =1; x=mn; cos" x=—; xX=—+—.
2 4 2

C-18
a) sin x-|~E + cos x+E =0; cos x-|~E #0;
6 6 6
I Sn
tglx+—|=-1; x=——+mn.
6 12
0) sinzxf%sin2x+2=0;5sin2x+cos2x=5;
sin(2x+(p):i~
V26

¢ = arccos S
N

x:~2+l(—1)karcsin g +ﬁ.
202 V26 2
C-19
L
cosxeosy =5 cos(x+y)+cos(x—y) =1
’ cos(x+y)—cos(x—y)=-1"

. . 1
sinxsiny = 3
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b X=—+—+mk
x+y:3+nn_ 4 2

’ T '

x—y=2nk =— 4tk
d VR
C-20

a) cos x + cos 5x = cos 3x + cos 7x;

cos 3x cos 2x — cos 5x cos 2x = 0; cos 2x (cos 3x — cos 5x) = 0;

cos 2x sin 4x sinx = 0;

cos2x=0; x= E+ﬂ; sindxsinx=0;sin4x=0; x= E;
2 4

0) cosx cos 2x cos 5x — cos x sin 2x sin 5x + sin x sin 7x =0

. . T Tn
cos x cos 7x + sin x sin 7x = 0; cos 6x=0; x= E+—.

6
Cc-21
1. Y
fo) = 2 x2 °
X)=—x-2;
2
oro + Av) — fixo) :% Ax; o4l
Xo=5 Ax=02  Afx)=0,1. . X

14 43 52 55

2
f(x):2+3x—x7;

2 2 2
_x0+Ax +2x0Ax_ a XO
Af(x0)=2+3x0+3Ax gy, o (- 3x0+7=37§7x0
Ax Ax 2 ’
A
Xo=-1, M=O,1;M=3,95;
Ax
A
2o= 1, Av=0,002; Y F0) _ 3 990,
Ax
A
xo=-1, Ax=0,00001; fg“ =3,999995;

e Mxg)
xo=-1; lim =
Ax—0  Ax

4.
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C-22

x()=27-1; ) =4t
Nmnynbc npu t=2um=3 paBeH 4 - 2 - 3 =24 xr - m/c.

a) flx)=4+x, f(x)=%; 6) fl)=x"+3; f(x)=2x.
X

C-23
a) -3)= 1;A2)=2; 6) lim ) =1 lim fl)=-1.

2_
fa)y= = 24:x+2,x¢2; b — 3] <0,001; 5 = 0,001.

C-24
a) lim y= lim f2(x)-3 lim g(x)=4-9=-5;
x—>—1 x—>—1 x—>—1

lim f(x)— lim g(x) ’_3 1
6) lim y=22-1 x>l = =—=.
x——1 lim f(x)+ lim g(x) 2+3 5
x——1 x—>-1

a) lim (1 -3 +4x*)=1-12+64=53;
x—2

6) lim 23)“—_5:_—14:—2.
x>-3 x 4+ x+1 7

C-25

4
a) f(x):x7+2x5+x—2 -1;

fx)=Tx"+ 10x4—i;
X
3-x7
0 = ;
) S0 4+2x
700 = —8x—4x2—6+2x2:—2x2—8x—6
(4+2x)° (4+2x)°
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2. fx)=x+x+1; f’(x):«/x+1+2\/%;
3

N 1 a3 53 o
F0)=1; f3) 2+2.2 24,f(x 1)=+x +

x—1

2/x

3. flx)=x-3x; f(x)=179x2;f’(x)<0np1/1xe(wo;f%)u(%ﬁ-w).

C-26

— . — - 1 .
A A A VY R ¥ rETC

1

4 ———me
1) 22
2. a) fix)=3x"-x; f(x)=9x"—1;f(x)=0npu x=i%;
S (x) >0 mpu XE(—w;—éju(é;wJ;f(X)<0HpHx e(—%;%).
7x2—8‘ 7x2+2x+8.
0) flx)= 1 f’(x)——(xﬂ)2

f'(x) > 0 Bcerna, kpome x = —1.

C-27

1. a) flx) =4 -2x ; 0/J13: {4_1‘/_20; x € [0; 4];
X2

1

0) fix)= —
\/xz—3x+2

R e CR T

_1+\/;. _ 1+x
g == 7= 8o =15 -

s OI13: x> =3x+2>0;x € (—o0; 1) U (2; +0).
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3. a) i) =" -2H"" (%) =191(5x" — 4x)(x’ — 2x%)";

5 g =Vl-x*; g-=

1-x

C-28
a) flx)=cos (3 —4x); f(x) =4sin (3 — 4x);

~tg (2x - 7); -2 .
O M=g@=75  S@= G

B) f{x) = sin x cos (2x — 3); f'(x) = cos x cos (2x — 3) — 2sin x sin(2x — 3).

C-29
1.
2 _ x+1#0 x#=xl
)= x24x ;O3 1, cmx#3,
(x+D(x"—4x+3) x“—4x+3#0 x#3
3HAYWT, f{X) HETIpepBIBHA MIPH X € (— oo;—l)u (-1;3) U (3; ).
2.
a) X’—3x+2>0 (x—2)x—1)>0;
x € (—oo; 1) U (2; +o0). + - +
1 2 x
_ 2, 53
%) (x 3)(x;r1) (x-2) <0
x2—9 5 + . + - +
)+ (x-2 >
M O 2bf o 2 4 2 3 X
x-3)(x-3)
xe (-3 -D)uUl;2).
x=3 _2x-5 4 -15x+9-22" —x+15 _
x+3 4x-3 (x+3)(4x-3)
2
2x _16X+24S0; (x—6)(x—2)S :
(x+3)(4x-3) (x+3)(4x-3)
3
3 3/4 2 6 X
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C-30

. ) 3 .
L =sin2x; y|—|=——; ) =2cos2x; "T=1=1;
g y[6] 207 y[sj
o u
Yy =7 +x —g — YPaBHCHHEC KaCaTCIbHOU.
2 2 1
2. y==5 D)=L Y E-—=n V()=
X X 2

y=-1 f% x+2)= 7% X —2 — ypaBHEHUE KacaTelbHOM.

C-31
1. V49,07 ~ 7(1 +0,0014 % )= 17,0049;
2. 1,00006* - 0,99998° ~ 1 + 0,00006 - 3000 — 1 +

+0,00002 - 6000 =1,18 - 0,88 = 0,3.

C-32
2 1 3 1 2
L s()y=4t+1 *gf; V(t):4+2t75t;
a)=2-t, F=(2-2)4=0H.
gt
2. h(t):h0+v0t77:4+3t75t2;
v(t)=3—10t=3; t:i;h(i)=4+i_i=2_7+4:ﬂM
2 207720 20 80 80 80
C-33

1. flx)=2x"+3x-12x; f(x)=6("+x—2);f/(x)=0npux=-2wu
x =1, 3Hagwr, f{x) Bo3pacraeT mpu x(—o; —2) U (1; +o0);
yObIBaeT npu xe(-2; 1).

1

2. =2x— ; =2 —
) =2x-x; f(x) 7

1 .
3 f(x) =0 npu x =E — TOYKa min.
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C-34

S) =2 =x" 435 f(0) =40 —x); /(X) = 0 1pH Xy = 0 1 Xy = %1

yED) =4; ¥(0)=3;
 BO3pacTaer mnpu

x € (-0 =1) W (0; T);
yOBIBaeT IpH

x € (-1; 0) U (1; +o0).

10 8 6 -4 0 4 6 8 10
K-l
-4
-5t
8t
-10t
C-35
1.
1, 3 10ty
St =l =2
7T 2 Y o
y BO3pacTaeT Ipu X € (— oo;l); 6!
yOBIBaCT MpU X € (l;oo); 4t
2 |
Hymu x~—2x —3=0; 2
x=3, x=-L 10 8 -6 -4 .20/>4 6 8 1§

2

10}

a) 2 —x+1<0 D=1-8< 0, 3HAUUT, peLIeHu HeT;

6) 16X +6x+3>7x" —6x—1;

9%+ 12x +4>0; (3x+2)* >0, 3maunt, xR.
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C-36

y=2x"—6x"+4;
r_ 2 — 0 1) = 107Y
V' =6(x"-2x)=0;)"=0npu
x=0,x=2 8
¥ BO3pacTaeT NpH 6
x € (=005 0) U (2; +o0);
yObIBaet pu x € (0; 2)
xmaXZO;y(O)=4; X
Xmin = 23y (2) =4 do 8 6 -4 209124 & & 10
2
4
6
-8
10
C-37
1. Ax)=x"+20x"+3; x e [-1; 1]; f(x)=5("+ 8x); f(x) = 0 mpn

x=0ux=-2; fl=1)=22; foin(0)=3; fimux(1) =24, 3Ha1MHT,
HaunbOounbiee 3HaueHue f{1) = 24; Haumensiee 3HadeHue f{0) = 3.

) a+b=8 a=8-b
' y=a*+b> |y=b+b>—16b+64
) B . 8 b=2
V' =3b"+2b-16;y :Onpnb:—g HE ITOJAXO/INT; 6,3Haqm,

8 =2 + 6 — ucxomoe pasdueHue.

C-38
1. cosazé; 3—TC<OL<2TC; cosB:fi; E<B<1t;
52 5 2
sin(1=fi; sinB=i;
5 5
. . 12 12 24
cos(a—P)=cosacosPB+sinasinf=———-—=-——.
@=P b g 25 25 25
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2. (2 cos’ o — 2sin? (x)z sin” (1 — 200)-sin’ (%T - 4(1) =

2 =2 2
=4cos” 2a sin” 2a. — cos” 4a=— cos 8a..

N COSISo_\/1+cos30 B2,

2 2
sin 15°=—M; tg 15° = 2_\/5
2 2+4/3
C-39
a) 3
X
y:cosz;xeR;ye[—l;l];

Hynqu: x=mn+ 2mn;
Xmax = 4mn;
Xmin = 2T + 47tn;
y(4nn)=1; y2n+4nn)=-1;
¥y BO3pacTaeT IpH
[— 2n+4nn; 4rm] ;

yOBIBaeT IIpH [47rn; 2n+ 47tn] ;

0) y= sin(x—%);

xeR yel[-11];

o I 2n
Xmax = —— + 27N, Xpin= ——— + 270 ; Hyna: x =— + 1,
10 10 5

on T
—+2mn |=1; ——+2 =-1;
y(lo “”J y( 10 ””j

» BO3pacTaeT Ipu
—£+2nn;19—n+2nn ;
10

yOBIBaeT IpH 1
on

ta

N\ )\

197
—+2nn; ——+2mn |. -
(10 10 j ‘7’ 3"\7 IN\‘i

Im \ 2r/ 3w \irr
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B)

y—tg[3x+§); O/13 cos(3x+%)¢0;

T A
X+ —+—;
12 3
T T
yeR, Hym: x=——+—;
12 3
BO3pacTaeT Ha 00JIaCTH ONpEeTICHUS. in

C-40

ﬁ Snt 1 T T
1. a) arccos| ——— |=—; 0) arcsin| — |=—; B) arctg|—1)=——.
) ( 2] 30 &jé ) arctg (1) =~

r= 2 1 T ok
3 3

3

0) cos’x+sin2x= = cos 2x + 2sin 2x = 2;

2
sin (2x +@) ey ¢ = arccosi ;
V5 V5

(-1)* arcsin /4 + %k .

N

oy
2

N | —

a) tg£>1; X € E+2Ttn; n+2mn |,
2 2

0) cos x+E <£; X € —l+2nn; 17—TC+27tn
3 2 12

12

108

a) 2sin £+£ =1; £L£+(—l)k£+nk;
2 3 2 3 6

)



b
X—y=— X=—=+y =ft———+2mn
4 3 . 4 3
COSX+Ccosy =— 2005(£+yjcos—:— =24 o
3 3 3
C-42
1. a) X" —6x+8>0; x e (—0;2)U (4 +o);
6) X’ —12x+36<0; D=0 (x—6)><0;x=6.
12 3
2 @D NN N+
x=3 >
-2 1 3 X
x € (—o0; 2] U {1} U (3; +o0);
2
5) 2 + 3 <2 2x+4+3x+3-2x" —6x 4<0;
x+1 x+2 (x+D(x+2)
2x2+x-3
— >0
(x+D(x+2)
+i -1
X z(x ) + —_ + -— + _
-_— > ’ i
(x+1)(x+2) 2 -3/2 -1 1 X

x e(—o0; =2) U (—% ;=1 w (1; +o0).

C-43
a) y=x -2 +3x—=3; Yy =Tx"—10x"+3;
1+3x
6)y=(1+3x)\/;; V= +3vx;
2/x
B) y=cos 5x; y' =-5sin 5x;
r) y=ctg (%x+5j; y'=_—1;
2sin2[x+5j

1 24 1 23
—|2x-6| ; y=8=x-6] .
N (sx J g (sx J
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C-44

1. f)=3x+2  AD=5  f)=3+4; f(1)=T;
y=5+7(x—1)="7x—2— ypaBHeHHUe KacaTeIbHOM.
2. a) 4/1,002 = 1+0,001=1,001;

6) 0,99997° = 1 —0,00003 - 60 = 0,9982.

1
3. x()=¢+ Et2—7t; V) =3 +1-7,

v(3)=23;, a(®)=6t+1; a3)=19.

C-45

4
y:8xfxT; xeR; ye(—xo;12];

y' =38 —x ;¥ =0 1npu x = 2, 3HAYUT, Xmay = 2; V(2) = 12;
y BO3PAcTaeT MpU X € (— 00;2); yOBIBa€T NpH X € (2 ; 00),

Hym: x=0ux=1332 .

2x

2. fo)=——, xe[=2;05];
x° +1
2 42-4x7  —2x7+2
X) = = ; x)=0npu
-4 1 4 -2
x=x1; -2)=— f | = |=—; f=1) =— =-1, 3Hauur, HaubobILICE
5 2 5 2

3HaueHUE QyHKIMU [ [%j = % , HauMeHelIee 3Hauenue pyHkuun f(—1) = —1.
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BAPUAHT 7

C-1
1. 66°= " .66= LT, 156°= = . 156=1%
180 30 180 15
2. ST 50°; 2m =1740°.
18 3
3. a) 71°4’ = 1,2462; sin 71°4' ~ 0,9494,
cos 71°4' ~ 0,314;
6) 29°7' = 0,5111; cos 29°17' = 0,8718;
sin 29°17' ~ 0,4898.
4. a) 0,0367 ~ 2°6'; 6) 2,0033 ~ 114°47".
C-2
1. cos o1 +cos ' o +tg a)(l —cos ' o+ tg o) = 2sin a;
(cosa+1+sina)(coso—1+sina) 1+ 2sinocoso—1 .
= = 2sin a.
cosa cosa
2. a) Sn100 cos100. 5 in 1 cos 3 tg 5> 0.
tg200°ctg300°
3. tga=-2  cos o> 0, 3HauuT, . € IV yerBepTH;
&:—2; sin® o= 4 — 4sin’ o; sinoc=_—2; cos oc:L.
1-sin’ o \/g ‘/g
C-3
V2o .
1. a) cos 1755° =cos 45° = 7; 0) sin 2160° = sin 0° = 0;
B) ct ﬁ =ct, 3—n=—1
£ &5 ’
2. (sin 160° + sin 40°)(sin 140° + sin 20°) + (sin 50° — sin 70°) -

- (sin 130° —sin 110°) = 1 + 2sin 20° sin 40° + 1 — 2sin 50° sin 70° =
=2—-2cos 60°=1.
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sin(a + 1)

cos(3m—a) 1

112

3. + = ;
. 3n T cosa
sinfoo+— | cos| —+a [—1
2 2
cosa sin® o+ sin o + cos? a 1
tg o +— = - = .
sina +1 (cosa)(sina. +1) cosa
C-4
; 1-sin?67°30' _1+cosl35° _ 2-42 _42-2
) 2c0s275° =1 2cos150° 1\/5 243
2
2. sin(x:l;£<(x<n;cosoc:f\/§ s1n2(x*f£
372 3
82-7 5612 42
cos 20 =—;sin 4o =— :——;tg2a:——
81 81
dq . 220 _ 82 (1 32) 82 49 —56J_
s 1-tg’2a 7 U 49 717 17
2
3. I+ ctg2actga = 1+1 g OL-ctg(x sinocosa =
tgo + ctgo 2tgal
| 1)1 . sinaccosa 1
=|1+—ctga—— |=sin2a = ———— = —ctga .
2 2)2 2sina 2
C-5
1.
tga=3; a=arctg3+mn,
sin” 0 =9 —9sin’ o; sin o = +i
Jio”’
—4 X
cos o= +— cos20=——=—, g
Jio”’ 10 5
-1




2. a)cosocsina——g;sin[a—%J:—i' aclV;

572

0) tg% =3; o =2arctg3+2mn, o IL

3. y:cos4 x—sin? x:(cos2 x+sin? x)(cos2 x—sin? X)=cos2x.

aty

ta

\ /\ /X
_p W 0 051 7
|.

C-6
V3x-2
L ey
xr-x-2
3x_2>0 x752 X¢—1 5
On3: 4 , ; 2 , 3HA4HT, xe{—;Zju(Z;oo);
x*=x=-2=#0 ng 3
x=2
0) f(x) = ;
/%) 5-2x
(x-2) 5
on3: ———=2>0; xe[2; —).
a 5-2x [ 2)
2 >
2. ) = x“ =1 x> 1;
x+1 x<-1

af0)=-1; A2)=3; A-1)=0, A-2)=-1
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0)

C-7

a) y = 2sin x cos 2x tg 3x; y(—x) = 2sin (=x) cos (-2x) tg (2x) =
= 2sin x cos 2x tg 2x = y(x) = 4eTHas;

6) y =x" cos x ctg 3x; P(=x) = (=x)* cos (—x) ctg (-3x) =

= —x" cos x ctg 3x = —y(x) = HeueTHas;

Ty . T .
B) y = 2co0s (x + g) sin x y(=x) =2cos [g - xj sin (—x), 3HAYHUT, ¥
HY YeTHasl, HU HeueTHas;

r) y = 3x" + 2sin 5x cos x; Y(=x) = 3(=x)> + 2sin (—5x) cos (—x) =
= 3x” — sin 5x cos x , 3HAYUT, Y HH Y€THAs, HHU HEUCTHAs.

C-8
1. a) sin 311°17' = —cos 41°43’; 6) sin 4160° = —cos 20°;
B)t 33—“ =—ct x
£75 10
2 sin (=30°) + cos (660°) + tg (-510°) = —l+l+L L
. 5+ ﬁ ﬁ
T o
3. a) fix)=tg| 2x—— |; T=—;
) fix) g( 7] >
6) flx) = sin’ x + tg x; T'=m; TaK Kak fi(x) = sin’ x T=m,
frx)=tgx T=m.
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C-9

1. a) flx) =V4—x°

f(x) Bo3pactaet npu x € (-2;0); yoObBaer ipu  x € (0; 2);

6) ) =| 1-—

l-———

x+1

5

f(x) Bo3pactaet nipu xe (—o0; —1) U (0; +o0); yosiBaet npu xe (—1; 0).

2. fx)=x"+x; f(x)=5x"+1> 0 Bcera.
3. sin 1, sin 2, sin 3, sin4. OtBert: sin 4, sin 3, sin 1, sin 2.
C-10
1. fx) =" = 3x+2];
X —3x+2=0; x=2ux=1; xl,zi; yB:2—2+2=—l:l;
2 4 2 4 4

s f(2)=0;/1)=0;
W =3x+120 [ '3—2\/5} {3+2\/§. J
X €| —oo; 5 v i oo .

X2 —3x+3<0 2

K —3x+2|>1; {

Y

PO N®O©D

b o Lgl o

S bbb b

2.
fix)= \/gsin 2x —cos 2x — 1 :Zsin(Zx—%) -1

(X) < [73’ 1] xmax=£+ﬂ:n xmin=7£+ n
3 3
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xmax

y BO3pacTaeT Ipu

x e —ﬁ+4nn;£+4nn
12 6

yOBIBAET PU X € [%+ 41m;13Tn+ 47rn;j .
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6

13—“ + 4nn;
6

T
X#—+

T
X#—+Tmn
3

X#T+2mn .

12 2




C-13

T

1 . T
a) arccos —— —arcsin | =———=——
V2 4

2

6) arcsin (sin 110°) = arcsin (sin 70°) = 70°

7

1 1
B) COS (2arccos§)=2 ===

9 9
arcsin (—1) < arctg (-1).

a) arcsin (-0,3217) ~ —0,3275;
0) arccos (—0,7991) = —2,4966;
B) arctg (3,257) = 1,2729.

C-14
a) t x=—L' x=—" 4 qm;
g x/E’ 6 X
0) sin x+ X =£;
5 2
T r T
x=——+(1) —+nk;
5 ) 4
B) COS (S’x—ﬁj =-1;
6
3xf£:n+2nn; x:E+2ﬂ
6 18 3
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V <

cos 2t(sin ¢ — \/gcos 1) =0;
:£+ﬂ;t:£+nk;
4
cos 2t(sin ¢ — \/gcos 1) >0;

X € E+2nn;£+27m U 3—TC+21m;5—TE~!—21m U ﬂ+2nn;ﬁ+21'cn .
4 3 4 4 3 4

C-16
a)Siﬂiﬁ—ﬁ; xe —3—n+4nn;—E+4nn .
2 2 2 2
0) tg X <-1; Te —£+1+nn;—£+1+nn ;
3 3 2 4

X € _3_n+3+3nn;_3_n+3+37m .
2 4

C-17
a)coszxf3sinxf3=0; sin? x + 3sin x +2 = 0;
. . . b
sin x = —2 — pemieHui HeT; sinx=-1; x= —5 + 27n;
0) sin 2x =2 ﬁ sin’ x; sin x = 0; X =7n,
cosx=+/3sinx; ctgx=\/§;

T
X =—+1mn.
6
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C-18

cos2a  1-tgo

1+sin2a 1+tgo
(cosa —sina)(coso +sina) _ (cosa —sina)cosa _ 1—tga
(cosa +sina)coso  1+tgo

(sina. + cos a)2

2sing+sina s 1+cosg 2cosz% )@
0) =ctg”—; = =ctg"—.
2sing—sina l—cosg ZSin22 4
2 4
C-19
cos(x+y)=—% x+y:iz?n+2nn
sinx+sina:\/§ sinx+siny=\/§
x—z—n— +27n
d LT b ﬁ
1. ) ; smgcos E—y :7;
sin(Tn—yj+siny:\/§
T
=—-2nk
Y73

>

x:§+2nk+2nn

28
2
x:——n—y+2nn —sincos E+y =£
3 : 3 3 2 .
siny - Sin[z—n+ yj =3 cos[£+ yj =1
3 3
y=23—n+21'ck

x=-27nk+2nn
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C-20

sin3xcosx - sinxcos3x T TN
a)tgx=tg3x; =0; OU3: x# —+—;
cosxcos3x 6 3
. n T T
sin2x=0 x=—, HO X #—+— ,3HA4YuT, X = TN,
2 6 3
cosx b
0)tgx+ —=1; Ol3:x#—+mn;
1+ sinx 2
sinx + sin”x + cos”x L I -
cos x(1+sin x) ’ cosx
cosx=1; x=2mn,

B) sin 3x =cosx; sin 3x —sin [g— xj =0;

sin 2x—E cos x+E :O;x:£+ﬂ; x:£+nk.
4 4 8 2 4

C-21
1. flx)=x"—-3x; flxo + Ax) — flxg) =
=xo° + Ax” + 2x0Ax — 3xg — 3Ax —x¢” + 3x9 = (Ax)” + 2xpAx — 3Ax;
1 1 3 5
a) xp=3; =—— Af=—-3+==-Z;
)% 2 4 4 2 4
0)xo=-2; Ax=1, Af=1-2-2-3=-6.
2. fx)=x"=5x  Af=(xo+ Ax)(xo" + (Ax)’ + 2xAx — 5) —

— Xo* + 5x0 = xo(Ax)* + 2x0°Ax + Axxy> + (Ax)’ + 2x0(Ax)? — 5Ax =
= AxX® + 3xo(Ax)* + 3x°Ax — 5Ax;

A
Ef = (Ax)" + 3xpAx + 3x" — 5

C-22

1. x()=3-2+7; vO)=-2+21

W4 =6; E = %:54 T

2. a) filx)=7-5x; f(x)=-5;
0)fx)=x"—4x—7;, [f(x)=2x-4.
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C-23

L. a) f<—1)=—%; f’(l)=—%; ) xlirglf'(x)=%; lim /(x) = -15.

2— —
2. f(x):x 6x+5:x 1
2(x-5) 2

—5/<0,002;  5=0,002.

. x#5; ‘XT_l—z<o,001;

C-24
. 1 . 1
1. lim f(x)=—; lim g(x) = ——;
x—3 2 x—3 3
lim f(x) 3 5
a) limy=223 _lim f(x)-lim g(x)=—=+—=——;
) x—>3y lim g(x) x—>3f( ) x—>3g( ) 2 6 4
x—3
: . 2 3 1
3lim f(x)—limg“(x) ———
i x—> x—3 2 9 25
6) lim y = . - _=
x—3 2 lim f(x) 1 18
x—3
2. a) lim l—x+lx2—lx3 :1_3+2_9:_11+2:_£;
x—3 2 3 2 P 5
6) lim ﬂ:o,
x=>=22x"+x-1
C-25
1. ) ) = -3+ 1= 2; @)= 155t
‘/; 2x
/0 =+ VxS =
2/x
3-2x —2x-10-3+2x 13
2. fx)= ; fx)= = :
X+S (x+5)° (x+5)

S4)=-13; f(8):7%; f(xz,5):fi_4.

3. Ax) =x +l; f)=1 —%20 mpu x € (—o0; —1] U [1; +o0).
X x
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C-26

1. 70 =100 (x )~ 10 (¥ )" = 100x° - 102,
£(x)=500(x" — x*); 7(1)=0.

2. a) flx)=2x" —x% () =2x(4x" = 1); f*(x) =0 mprr x = 0 I/Ix=i%;

- + - +
12 0 12 X
F0)> 0 mpix & (250U (5 o0
£ < Omprx & (ni =) L (0: )
2 2 2 2
x“ =12 2x°—4x—x"+12 x"—4x+12
0) flx) = ; X) = =
=" W) - ==
f'(x) > 0 Bcerna, kpome x = 2.
C-27
Loy ————om: |77 {Xﬁ [3:4)0(4:0)
. a)flx)=——— : ,3HauuT, x €|3;4)Ul(4;0);
x-3-1 Vx-=3=#1 |[x=4
o -——: om | [0; 4)
X) = 5 N , X € 5 .
2-Jx 2-4Jx>0
2. fix) =x" + 2x; g(x) = sin x; flg(x))=sin’ x + 2sin x; g(fx)) = sin(x’ + 2x).
3. a) ) =(x* = 4x)' £ (x)=101(20x° = 20x"(5x" — 4x°)'";

5 gt =3 =6 g ‘3);—\/;3.
3x° —6x

C-28
—cos| 2 1) _ Zgnl[ 1.
a) flx) —cos[ 3 IJ, ) 3 sm[ 3 IJ,

6) flx) = sin x cos 2x + cos x sin 2x =sin 3x;  f(x) = 3cos 3x;
B) f(x) = cos x cos 2x — tg 3x;

JS'(x) =—sin x cos 2x — 2sin 2x cos x ————.
cos”3x
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C-29

3x—8 x(x?=7x+6) %0
1. fix) =————; O/13:
¥ —7x% +6x x#0 x=26 x=#1

Ha X € (—0;0)U(0;)u(;6)U(6;0)

, 3HAuMT, f(x) HellpephbIBHA

(x=2)(x+8)(x-9) >0
x—4 o
(=2 +8)(x=9) _ . -8 -2 2 9 X
(x=2)(x+2) ’
x € [-8;-2) U [9; +o0);

2.a)

v

6) (X —16)Vx+3 <0;

(x=4)(x+4)x+3 <0; 2 I - Z +

O3 x=>-3; 4 3 4 X
x € (-3;4).
C-30
1 =sin— N2
g 2T
=LeosX; y[E]=¥2,
4 C 7))
2 2( 0 m) A2 42-on §
Yikac = T + T X - E = Tx + T — YpaBHEHHE KacaTeIbHOM.

2.y=x 2% X=2; y2)=0;  =2x-2; y(2) =2 ya =2 4=
ypaBHEHHE KacaTeJIbHOM.

C-31.

1. 16,08 ~ 4(1 + 0,005 %):4,01.

2. 1,00004' +0,99996'” ~ 1 + 0,00004 - 100 + 1 — 0,00004 - 100 =
=1,004 + 0,996 = 2.
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C-32

1 1
1. s()=2t+t ;v()=2+——;a(t)=——— ; F=—
N 40

2. ¢=3t-0,017;  @'(t)=3-0,02t;
a) ¢'(7)=2,86; 6)3-0,02/=0; t=150.

C-33

l.y:3x3—x2—7x; y’:9x2—2x—7;y':0r1pnx1 =1 szz—% , 3HAYUT,
7 7
 BO3pacTaeT mpu x € (—oo; r ) U (1; +0); yOBIBaeT mpu x € (75 ;D).

x2 4
2. fo) = 2
9 x
2x 8 ,
S0)=""-= f'@)=0 npu
9 x
2 =72 x*=36; x=+46;

x=%£+6 — TOYKH MUHUMYMA.

C-34
1 .
(x—1)%" (x—1y°

3HAYHUT, f{x) Bo3pactaeT mpu xe (1;0);  yObIBaeT npu xe (—o0; 1);
9KCTPEMYMOB HET.

Sx) =~ S =

>0 mpux>1;f" (x)<O0mpux<1,

C-35

1. Ax) =5x" —3x - 8; Xy = Xpmin = 0,3;
S5 =/Smin=0,45-0,9 — 8 =-8,45,
XeR, f(x)e [—8,45;00);
fix) Bo3pactaet npu xe (0,3;00); yObIBaet npu xe (—oo; 0,3).
5x*~3x-8=0;
Hym: x=-1 n x=16.
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a)2x2+5x+2<0;xe(72;7%);

0) ¥ —12x +36 < 0; (x— 6)2 <0, 3Ha4uT, X = 6.

C-36
2 2 2
6(x—1) 6x°+90—-12x" +12x —6(x" —2x-15)
= P = 2 2 - 2 2
x“+15 (x~ +15) (x° +15)

f’(x)ZOHPH Xmax = D M Xpyjpy = —3 f(S) :%;

f=3) =_2—%44 =-1;f'(x) Bo3pactaer npu x € (—3; 5);

yObIBaeT npu x € (—o0; =3) U (5; 0); Hynu: x = 1.

108
8

6
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C-37

1. fx)=x"—2x"+8x-2; x e [4;2];
F()=3x"-4x+8;3x’—4x+8=0; JI=16—96=—80 <0, 3uaunr,
OKCTPEMYMOB HET;
HaunOonbinee 3HayeHue — f{2) = 14; nanMensbluee 3Hauenue — f(—4) = —130.

BC=8cwm;

AB =+256—64 =83 cm: { K

Ilycte KL = x, Torma NM =x

X X
BM=—; CM=8-——;
2 2 v L
LC=4-2;
4 goﬂ
sin 60°:ﬂ; ) M ¢
MC

LM =443 - ‘/_ :S=43x— ‘E X2 8= 4J§—£x 0:5 =0 npu

x=8, LM=4\/_—2\/_=2\/§CM; KL =8 cm.

C-38
b1
1 coso=—; sinff=—; 0 <E- —<B<m
25 144
sinoo=—;cosB=——;cos(a+P)=——-——=—
b= 13 (@+p) 169 169

8sin*(m — a) sin’ (37“:4— oc}—l = 8sin’a cos’a — 1 = 2sin’2a = 1 = —cos 4.

3. cosa:—% 0<a<mt = o € IlyerBepry; sin o = 78;

o
sin—
sin = 1+1/3 ———zzﬁﬁ:ﬁ,
2 .nzg \/g
U 2
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C-39

a) f{x) = cos [Zx —gj ; Iy

xeR yel[-1;1];

cos [Zx—EJ =0;
3 A
o -1 2, VAN
12 2 =3 I Ir w g T
S VYRV VAV
X max g‘l’ TN, Xmin T‘i‘ T, 1t

f[%+1mj=l ;f[%+nnj:—l ; -2

f(x) BO3pacraer npu x € (—§+ n; %+ Tcnj ;

v

2
yOBIBaET IpH X € (% + mn; Tn+ nn} .

0)
y:l+sin£; aty
13 o
X € R, ye{—;,—},
. .ox 1
HYJIH: smE—fE,

x= (—l)k+1 g + 27k,

BO3pacTaer: |
[~ +4nrn; © + 4nn]; 5
yobiBaet: [m+ 4nn; 3n+ 4mn]

. 1
max: (n+4nn; % ) min:  (-n+47nn; _E )

T s n
3-tglx——|= 0/13: X £— +
B) g (x 5 j fix) OHO3: cos (x 5 j X 1 T

T T
€eR x#—+mn wym: tg|x——|=3
y 10 y g( 5)
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T .
X :g +arctg 3 + nn BO3pAacTaeT Ha BCEi 00IaCTH ONpeIeIICHHSL.

128

ty

C-40
1 a) arccos (—1) = m; 6) arcsin 1 =f£'B) arct L=E
’ ’ 2) 6’ 5 6
x 1
2. a) sinz(E-HIJZE; sin > =i_2; x=3_n+3ﬂ;
3 2 4 2
0) 8cos” x — 2sin x = 5; 8sin’ x + 2sinx — 3 = 0;
sinx = 3 ; x=(-1)" arcsini + ks
4 4
sinx:l; x=(=1)" Xy
2 6
3. a)tg2X>—L; X e _14_2;24_2 ;
NE) 12 274 2
b1 1 Stom T T
0) cos| 2x+— | <—; 2xe|————+2nn;,————+27n |;
4 2 3 4 3 4
23n Tn
Xe|——+mn,——+7mn|.
24 24
C-41
. 1 i —y)= .
cosxsiny :E sm(x+y)cols(x y) 0. {s1n(x+y)cos(x—y) =0
sin2x+sin2y=0’ cosxsiny:E sin(x+ y)—sin(x—y)=1"



1 sin(x+y)=0 x+y=mnn . x:_ZJFTJr7
 sinGr-p)=-1° x—y:_gﬂck’ _m, 7k
4 2 2

TO XK€ caMoO¢€.

5 cos(x—y)=0
" sin(x+y)=0

C-42
1. a) X¥—3x—11>0; [x—3_ﬁj[x—3+*/§j>o
2 2
X E(—@, 3_;/§JU(3+2\/§,+OOJ

)X +7x+12<0; x;=—4, x,=-3;(x+4)(x+3)<0;
e [-4; -3].

4
2. 2) w«) x e [-5; —)u{3}

W;

3 5 12x+3+10x+5-16x2 —12x -2
+ <2 <0;
2x+1 4x+1 2x+D(AEx+1)
~16x? +10x+6 8x* —5x—3
_ > - — = — >0;
2x+1)(4x+1) 2x+D(Ax+1)

3
(x- l)[x + 8}

>0;
2x+D(@Ex+1)

R P S N
xe(—oo, Zju( E 8ju (1; +o0).

+ - + - +

-1/2 -1/4 -3/8 1 X
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C-43

a)y:x873x6+2x377; y’:8x7718x5+6x2;
x
0)y=x43+x; Yy =+3+x+ ;
24x+3
B) —sin 2 ; ’=lcos£'
y 5 y 5 5’
r)y—tg(Zx—%J; ye—
cos2(2x—nj
4
| 35 1 34
2 2
n)y=|—-3x ; '=-210x| ——3x .
)y(7 J g & ]
C-44

1. f)=x"—2x+3;0)=3; f(x) =2x—2; f(0) =—2; y =3 —2x

2. a) +/4/1,00004 ~ (1 +0,00002)"? ~ 1,00001;
6) 1,00003° ~ 1 +0,00003 - 500 = 1,015.
3. x(r):i:l_L; V(t):;;
2+t 142 (t+2)°
1 1
a(t)=- ; v2)=—; a@)=—-—.
® (t+2)° AT @="5
C-45
1.
Ay =x"—8x X

a6 8 10
f@) = 4x(x* - 4);

mym: x =10 x:i\/§

fx)=0 x=0 x=%2;

max: (0;0) min: (+2;-16)
xeR y=>-16

yObIBaeT: x € (—oo; 2] U [0; 2];
Bo3pacraer: x € [-2; 0] U [2; o]
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2. fix)=sin’ x cosx x € [0; g] /(x) =2sin x cos’ x — sin’ x =0

. .3 .
2sinx—3sin" x=0 sinx=0 x=nmn

sinzx—g;sinx—\/z; (T.k. x € [0; E]); cosx:L
3 3 2 NE)
T

_ 1)1_ 2 Ny =AT) =
S man) = /(arccost = 3 ﬁ S Xmin) =A0) /(ZJ 0

BAPUAHT 8
C-1
1. ago= T .4g= 3T 1880= & 188 =2%
180 15 180 45
2. 3n_ 33045, 22n =440°.
16 9
3. a) 23°6' ~ 0,4119; sin 23°6’ = 0,4003; cos 23°6' = 0,9164;
6) 83°53' ~ 1,4640; sin 83°53' ~ 0,9943; cos 83°53’ = 0,1063.
4. a) 0,0995 = 5°42'; 6) 3,1012 =177°41".
C-2
1. sin® a1 +sin"' o + ctg a)(1 —sin”" o + ctg o) = 2sin o cos o;

(sin o+ 1 + cos a) - (sin o — 1 + cos o) = (sin a + cos &)’ — 1 = 2sin o cos a.

2. a) w<0;6)coslsin3tg5<0.
tg300" ctgl00
3. tgoo=3 o ellluerseprn sin’ a =9 —9sin’ o;
. 3 1
sino=———3; cos oL =———.
Vio Jio
C-3
, , 2
1. a) sm1935°=sm135°=7;6) tg 1395° =tg 45°=1;

A b 2
B) COS—— =COS—=——.
4 4 2
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2.
(cos 70° + cos 50°)(cos 310° + cos 290°) + (cos 40° + cos 160°) -
- (cos 320° — cos 380°) = 1 + 2cos 70° cos 50° + 1 — 2cos 40° cos 20° =
=2+ 2(sin 20° sin 40° — cos 40° cos 20°) =2 — 2cos 60° = 1.

3.
tg (1 —a) (1 + tg(%t + aj Ctg(g + 2(1)) =tg 2n—a)—ctg (g - 201) ;

—tga(l +ctg atg2a) =—tg o — tg 2a.

C-4
1= 2 cos? 5t Sn
. - cos?_—cosj__ﬁ 5 o 2\5
) sin? 75 =1 —cos’> 75° 2 1+cosl50° 2-43°
2. coS o :é; sin o < 0, 3HaumuT, o0 € [V uerBeprty;
: V8
sing=-——;
3
sin2a=f£; cos 2o =——;
9 9
, 5642
sin 4o, = ;
81
t 2()(:&;
7
ctg4a=1—tg22a _49-32 7 17
2tg2a 49 448 5642
3 (cos2 o —sin? a) sina
3 1-ctg2aigo _ 2sinocoso  cosol _
' tgoL+ctga. sina. L cosa

coso  sino

2cos? a—cos” o +sin> o

2cos? a cososin o lt o
= = =—1gao.
sin? o, +cos’ o 2cos? a 2
cOS .- Sin o
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ct (xrl‘
g 2’

1
cos’ o =—
4

2

1
——costa;
4

a) sin o+ cos o =—1,3;

. i 13
sinjot +—| = ——+ IV uetBepTs;
4) 1042
a 1
0) ctg—=—;

) ctg )

o= 2arctg% + 2nn; I yeTBepTs.
3.

i

AWAWA
-3n \)&rr Un

y:sin3 x cos x +sin x cos’ )c:sinxcosx(sin2 x+cos? x)=

=sin x cos

x:lsian.
2

V
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1.
V x>-2 x2>-2,x#-1
a) f(x)=2x—+2; oa3: ) , 3HAYHT ,
x°+5x+4 X +5x+420
xe[—Z;—l)u(—l;oo);
8) /) ==L o3 XL 500 xe (o 2) UL : teo].
x+2 x+2 3

2 f(x)_{l—xz x<1

x—1 x>1

0 =1 AH=0; A-D=0. A)=1L
0)

C-7

a) y = 2sin x cos 3x tg 5x; y(—x) = 2sin (—x) cos (—3x) tg (-5x) =
= 2sin x cos 3x tg 5x = y(x) = 4erHas;

6) y=x"sin (x + [x|); ¥(=x) = ()" sin (=x + |-x]) =

=—x’ sin (Ix| — x), 3HAa4MT, y HU YeTHAs, HU HEUCTHAS,;

s s
B)y=tg (x - ?j ; y(—x)=tg (—x - ?) , 3HAYUT, ) HU YeTHas,
HU HEYeTHAs;

r) y=ctgxtxcos’x  y(—x)=ctg (—x) + (=x)cos’ (—x) =
=—ctgx— xcos® x =— v (x), 3HaUUT, y  HEYETHas.
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C-8

1. a) cos 393°17" = cos 33°17'; 6) tg 4020° = tg 60° =+/3 ;

63n 3n
B) COS—— = COS— .

11

2 cos (—60°) + sin (690°) + tg (—600°) :% ———\3=13
X T

3. a) fix =cos(—+—) ; T =6mr;

) f(x) 379

filx) = cos’x T=n

6) flx) = cos’ x — ctg x; =T=n
H@=cg T=n
C-9
1.
a) flx) =+ x> -1; Bo3pacTtaer: x > 1 yOwbiBaeT: x<-1;
0) f(x) =1+ 1‘ yobIBaet: (—oo; 0] U (1; +o0);
X —
BO3pAacTaer: [0; 1).
2. fx)=3-3x-2x f(x) =3 — 6x” < 0 Bcera.
3. sinl, siné , sin 3, sin4,5;
2 2
.3 1. .
OrtBer: sin—, sin—, sin 3, sin 4,5.
2 2
C-10
1.

y:|x2—6x+5|:0;y:011p1/1x:514 x =1; x, = 3; 3HAYUT, X o = 3;
xmin=5;xmin=1~

{x2—6x+5ﬁ3 . {x2—6x+2S0. {xe(3—\/7;3+\/7)

X2—6x+5>-3 |x*-6x+8>0 |x<2,x>4
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=210t

Htoro: x e(3 -7 ;2] U[4;3+47).

fx) :x/gsin 3x+cos3x+5 :Zsin(3x+%j +5;

T 27mn 2n 27n
—+ = |=7; y-=+==|=3;ye[3; 7
(52 )7 o[- 2 sy e

T 2mn 2n  2mn
Xmax ——+—— Xmin = ———+——
3 9 3
C-11
3
L'
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C-12

1 .
o (f_z)’
5 2 3

1. fix) =ctg2x +

sin2x # 0 X #
O/13: cos(ﬁ—ﬁjio; x¢5—n+2nn.
2 3 3
2
sin(i—lj;to x¢—n+2nn
2 3 3
— x TC .
2. y =cos Z+§’ Sy

y BO3pacTaeT Mpu

X
b - - ' >
Im™Jr 3r dn Aw

xXe —24—n+8nn;—4—n+8nn ;
5 5

yOBIBacT npu

2
X€e —ﬂ+8nn;l6—n+8nn ;
5 5

Xmax = —%+8nn Xmin = —24?75+8Tcn y(—%+8nnj:1

y(—isn+ 8nn;— 1) =-1
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1
1. a) arcctg 1 —arccos ——= =—-——=0.
V2
0) arccos (cos (—12°)) = arccos (cos (12°)) = 12°;

1 1 7
B) COS (2arcsmz)=1—2-—:__

2. arccosl=0< % =arctgl.

3. a) arcsin (0,9898) = 1,4279; 6) arccos (—0,3737) ~ 1,9538;
B) arctg (—5,72) ~—1,3977.

C-14

= Ty B x -2, 1) 2% ok
5 3 5 3

C-15
sin 24( \/gsin t+cost)=0; Y
nn

sin 2¢ = 0; =—
2

\/gsint+cost=0;

ctgt:—\/g; :S%Jr nn,

sin 2t(\/§sin t+cost)<0;

X e —£+2nn;2nn U E+2nn;5—n-+27m ) Tc+2ﬂ:n;3—n+21'cn .
6 2 6 2
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T Mm T TN
a)tg3x <1, xe(——+ ;—+—);
6 3 12 3
0) cos (Zx —Ej Z—Q; 2xe _7_n + 21n; ﬁ +27n|;
6 2 12 12

n 11n
xe|——+mn, —+7n|.
24 24

C-17
a) sin® x — 3cos x — 3 =0; cos’ x +3cosx +2 =0;
cos x =-2; pemennii HeT, cosx=-1 x=mn+2nn;

0) 2sin’ x — \/Esin2x=0; \/gsin2x+cos2x= 1;

sin(2x+£) :l; x:—£+(—1)k£+ﬂ.
6/ 2 12 12 2
C-18
cos2o I+ tga

1-sin20  1—tgo’

(cosa +sina)(cosa —sina)  (cosa +sina)cosa 1+ tgo

(cosa —sinot)2 - (coso — sina) cos o B 1-tga’
. zg
sin2a, — 2 sina. ,a cosa—1 S B ) Q
- =g —; = o -l
sin2a + 2 sina 2 coso+1 cos2 &
C-19
i _n 7k
{sin(x+y):l Y=oy y=a*7
2 2.0 _1° 1 ’
sin“x eos’y =1 oo, 4 x:£+nn—n—k
2 4 2
C-20
a) tg 3x = tg 5v; sin3xcos5x - cos5xsin3x ~0: sin2x=0; x=ﬂ,
cos3xcos5Sx 2
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n

HO 7 + nn  He mpoxonuT uepe3 OJ13, 3HauuT, x = 11
.4 4 . . 1 ) . N

0) sin” x + cos” x = sin 2x; 175 sin” 2x — sin 2x = 0;

-2+
sin® 2x — 2sin 2x -2 = 0; sin2x:2_TZ\/§; sin2x:—1—\/_—

IIOCTOPOHHUH KOpeHb; sin 2x = —1 + \/E

X arcsin(\/g—l) +E

x=(-1) ) )

B) cos3x=sinx sinx-— sin[g—hj =0;

. b b T TN 3n
sin| 2x——|cos | x—— |=0;x=—+— U x=—-+ 11
4 4 8 2 4
C-21
l.f(x):x2+2x; Af:x02+2x0Ax+(Ax)2+2x0+2Ax—x02—2x0:
= 2xpAx + (Ax)* + 2Ax;
a) xo=2; Ax=-1;  Af=-5;0)x)=-3; :%; Af:—I%
2. fx) =x>+ 4x;

Af= (Ax + x0)(Ax)* + xo” + 2x0Ax + 4) — x” — 4xo =
= (AX)’ + 2x0(Ax) + Axxy” + 4Ax + xo(Ax)® + 2Axx,> =

= (AX)’ + 3xo(Ax)” + 3Ax(x,)” + 4Ax; % = (Ax)” + 3xpAx + 3x,” + 4.

C-22
1. x()=2-4t+3F; wW)=—4+6r, wW1)=2; E= 2-2° =4 JIx.
2. a)fx)=2-Tx; f(x)=-7;6)fix)=x"+3x-2; f(x)=2x+3.
C-23
1. a) (-3)=0; f0) — e onpesneneno;

6) lim f(x)=1; limf(x)=1.
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2.

x—2

1

[
.

f(@—%( 7)— weot; 27

Ix + 1| < 0,0006; &= 10,006.

-2/<0,002;

C-24

)
N
lim f(x)

) o f()g(n) = —% 3-3 é ,

—322° o im f(x)- lim g(x) = ———3=—3L;
x—2 x—2 6 6

lim g(x)
x—2

2 lim f(x)— hm g(x)

6) lim y =22 HE CyIECTBYET.
) xazy 6 lim f(x)+ hm g(x) Y Y
x—2 x—2

a) liml-x+2x2 —3x°)=1 -4 432192 = 163;

x—4

3x-9 -18 9
0) lim =——.
>-32x7 —x+1 18+3+l 11

C-25

a) fln)=x" -2 —x* +9;  f(x)=8 - 12¢ EEZER
x
0) g(x) =x/x+1; g =vx+1+

Vx+1
2x43 _10-9 1
A CA L) (3 +5)2  (3x+5)
_1. 2y 1
S SO=5 S D Gx?+2)*

f(x)=2x+%; f’(x)=2f);iz<0npn

<2 xe(=42;000(0; V2).
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C-26

1. fix) = 40 (i/?)s -8 (4/})40; £(x) = 80x — 80x"; f(1)=0;
7Vx)=s04x —s0(yx )

2. a) flx) = 8x" —x%; f(x) =2x(16x* = 1); f(x) =0 mpu x =0 m x = i% ;

- + - +

-1/4 0 1/4 X
/() >0 mpix e (_%;O)u(%;m);

/()< 0 mpux e (wo;—%)u(o; %);

2 2 2 2
6 _x +21 :2x —4x—x —21=x —4x—21;
) f(x) ) S &) =27 Y
fx)=0mpun x=7ux=-3
f(x)>0,x e (—o0; =3) U (7; +o); fx)<0,xe(3;2)u (2.
C-27
1 _ 1 . OI3: x=>-2 x=>-2, x#14
) ) ) Jx+2-4" A3 x+2#16
o 1 . om x=0 ; 0; 25
) f(x) ot 113: . Py x € [0; 25).
2. fx)y=x'-2x;  g(x)=cosx+1;
Ag(x)) = (cos x+ 1)* = 2cos x — 2; 2(flx)) = cos(x*—2x) + 1.
3. a) flx)=(7x = 3x)'7;  f(x)=17321x" = 21x°)(7x° — 3x)'"%;

3x2-3
6) g(x) =Vx* ~3x; g = :
2x/)c3 —3x

C-28
a) flx) = sin[37x+lj ;0 f(x) :% cos(37x+lj ;
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6) flx) = cos x cos 3x + sin x sin 3x =cos 2x;  f(x) =—2sin 2x;
B) f(x) = ctg [g— xj + sin x sin 2x = tg x + sin x sin2x;

fx)= 12 + cos x sin 2x + 2cos 2x sin x.

COS X

C-29

— 2_
1.06) = . 2x 23 e x(x“=5x+6)=0
X~ —5x"+6x x#0 x#2 x#3
pu x € (—oo; 0) U (0; 2] L (25 3) U (3; ).

(x=D(x-=3)(x-5) <0
X2+ 2x o

, 3HAYUT, f(xX) HeNpephIBHA

2. a)

x € (—0; =2) U (0; 1] U [3; 5];
6) (P -9 Vx+2 <0; (x=3)(x+3)Wx+2<0;

x e (-2;3).
™~ ‘ _ﬂ

3 3 X
C-30
R T A W s s S E AN
1. f(x)—cosE, f(zj— e f(x) 231n2, ‘f(Zj_ G

V2 ﬁ( th x/z( n j .
Yiae = — ———| X—— |=———| x———2 | — ypaBHEHHE KacaTelbHOM.

2 4 2 4 2

2. y= 0,5x% — 2x + 2: xo = 0; y(0)=2;y" =x-2;)'(0)=-2;
Viae = 2 — 2X — ypaBHEHHE KacaTeIbHON
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C-31

1
1. J8L12 =9 T+ooe =9 9—
( 8100- 2) 1

50°

2. 1,000007' - 0,999999"® ~ 1 + 0,000007 - 100 + 1 — 0,000001 - 700 =
=1,0007 + 0,9993 = 2.

C-32

1
1. s(t)=3t———;
0= t+2

s'(H=v(t)=3+ m,

2 .
(t+2)>*
2.4 8
(1+27° 27

a(t)=-

F=ma,

F(1)= ().

2. a)=21-004; ©=2-008: o?2)=1,04
6)2-0,08=0; ¢=25(c).

C-33

1. fix) =x’ + 3x — 8; f(x) =3x" + 3 > 0 Bcerxa, 3Haunr, f'(x) BO3HAKACT Ha R.

2
2 i) =T S-S

f(x)—OHpH

4
X'=36; x=x4/6;Xu, =146 —TOYKHM MUHUMYMA.

C-34

2
fx) = D f(x) = >0 1pu x € (—0;3), 3Hauur, f{x)
(x _3)2 (x=3)°
BO3pacTaeT npu x € (—0;3) ;

yOBbIBaeT npu x € (3;00) 3KCTPEMyMOB HET.
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C-35

X
120345678 %10

1098765437

g R I S N v R ST N - NNV - -

1. fix)=3x"—4x -7,
2
Xg = Xmin — 7 5
3

4 2 1
X =3-——-4.-—-T7=-8—;
o 9 3 3

1
X€ER, f(x)e{—8§,oo],

2 2
f(x) BO3pacTaer npu x € (E ;00) ; yOBIBAET IPU X € [— 0 ,gj ;

X = -1
3x° —4x—7=0; 7 ¢ —HyId GyHKIHH.

2. a)x’—9x—22<0 D=81+838=169  xe[-2;11]
6) > +8x+16>0; D=64—64=0;x=-4; x € (~o0; —4) U (4; +o0).

C-36

4(x 1) P00 = 4x2 +32-8x* +8x  —4(x?—2x-8)
(x> +8)? (x> +8)?
f ()C) = 0 HPH Xmax — 4) Xmin = _2

Joo) =
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12 1 12
H=—=—; =
S 24 2 12
fx) Bo3pacTtaet npu x € (—2; 4); yObIBaeT npu x € (—0;—2) U (4;0);
x=1—Hynb pyHKIMN.

C-37
1.
Ax)=x" =27+ 8x - 2; x e [1;4];
f(x)=3x"—4x+8; D=16—96 < 0 = dKCTPEMYMOB HET;

f(4) = 62 — naubosnpiee 3HaueHue Gpynkuuu; f{1) =—5 — HUMEHbIIIEE.

2.
AB=24; CB=124/3:

A
$ ycts KL = x, 3Haunt, NM = x; CN=%;
N L AN=12-2; cos30° =K.
2 A
Ny KN=A36-243;
< M 4
2 -
5:6\/5%—)“5; x,,:6ﬁ 212, KN=34Bew; KL=12cm.
4 V3
C-38
1. sina:l; sinﬁzg;
3 3
T 3n
0<a<—; = <p<2m
2 2
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cos oL =——; sinB=7T,
sin(q_g):l.3+_5,_3:g+2\/ﬁ:M.
33 3 3 9 9 5
2.
1 2 +3Tc 1
sin’ (7 — o) COSZ(“+G)—Z sin*( “* T :Sinzacosza—z cos’ 20, =
=l sin? 20, — l cos 20 = — cosda
4 4
3.
2
cosa=- 23 n<o<2m;
o 1+ cosa 3
cos — = _ R
2 2 10
1 10 7
tg== 1= -l=
cos> — 3 3
2
C-39
a) f(x)=sin[§+_j; .

x;%+2nn7Hme 5
(hyHKUIMY;

xmax=£+4nn;xmm=—5—n+4nn; f E+41tn; =1; f —5—n+41'cn =-1;
3 3 3 3
f(x) Bo3pacTaeT npu x € [—%+4nn; §+ 4nnj;

yOBIBaeT MPU X € (g +47n; 7%+ 47m).
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0)

X

5t 4r -Ir -Ir -l O Iz 2@ 3Ir 4r 5w

11

fix)=2—cos2x; x € R; ye[l:3]; Hynei Her;

X) BO3pacTaeT npu (nn; £+nn ;
P p 2

T
yOBIBaeT IpH (E +nn; n+mn);

Xmax = grﬁ_ Tl?l’l,f(—ﬂ?"‘ TU’l)=3,
Xmin = 7n; f (mn) = 1.
1 T
B) f(x)= —+tg| ——x
) f(x) 3 g[3 j

LITR

|

x

\
TR

St o
y € R; x# — + nn; yObIBaeT Ha Bcel 00JIACTH ONPEACTICHNUS;
6

OKCTPEMYMOB HET;

T 1 I 1
HyIH: tg g—x :—g;x:E+arctg§+nn.

C-40

NG

ﬁ :5_71: ; 0) arcsin| ———
6 2

1. a) arccos (— —_—
2
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=——;B)arctgy/3=—.
J 4 ) arctg 3



0) 4sin2x+4cosx:5; 4cos” x —4cos x + 1 =0; cosx:%; x:ing 2mn.

3. a)tg%s—\/g; xe[—n+2nn; —23—n+2nn};

0) sin 2x—E >£; 2x 5—TC+2Ttn; ﬁ+27tn ;
6 2 12 12

Sm 11n
Xe|—+mn, —+mn|.
24 24

C-41
tgxtg2y =1 . cos(x+2y)—cos(x—2y) =cos(x+ y)+cos(x—2y)
\/Esian—SCOSZy =0 x/gsin22x—3cos2y =0
x—2y:§+nn x/gsin4y+3cos2y:0
\/gsin(4y +m+2nn)—3cos2y =0 cosZy(Z\/gsin2y + 3): 0
cos2y =0 n  mk
y=—+—
T ) ; 4 2,
x—5+nn+ Y x =mn+nk
. \/5 k1T Tk
Qy=——-— =(=-D"—=+—
sy 5 y=GD 6 >
’ T b1
x=2y+§+nn x:(—l)k+1?+nk+5+nn
C-42

1. a)x2—5x—7<0; [x—s_;/gj (x—5+;/§]<0;

xe[s-@. 5+J§]

> > ; B) X’ +6x+9>0  (x+3)’20; xeR.
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(x-8)°(x+3)

a) >0;
3x+1 + + - +
1 »
X € (—o; 75) U [8; +o0); 3 -13 8 X
— p— — 2 —
5) 5 N 6 <3 10x—5+18x—6—18x" +15x 3<0;
3x-1 2x-1 Bx-D(2x-1
2 (x—2 x—l
18x° —43x+14 18
>0; N 1 >0;
(Bx-D(2x-1) LD v
3 2
+ - + - +
1/3 7/18 1/2 2 X

a)y:3x77x3+ %x8+x

9

; y':3721x2+2x7+9x8;

X
0)y=xvx+5; V' =+x+5+ ;
24x+5
B) v = cos 0,3x; y' =-0,3sin 0,3x;
3

r)y=ctg[g—3x};

my=(5x"-1)%

V' > 1
sin’ ( = 3x)
7

¥ =8(10x)(5x — 1)7 = 80x(5x* — 1),

C-44

L f)=x-3x-3 fO=-23 fM=22-3 [ (0)=-3;

Yxac = —3 —3 X — ypaBHEHUE KacaTEIIbHOM.

a) 4/4/0,999996 ~ 1 —0,000004 % =0,999999;

6) 0,99997°*" ~ 1 — 0,00003 - 350 = 0,9895.
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2+t 2

3. x(t) = -— v(t):—2
4+t t+4 (t+4)

4

TR

v(1)=22—5; a(l)=——

a() = 125

C-45

1. fix)=2x"—x*=0;x=0; x=% —nym;f(x)=4x(1-x)=0 x=0;
x =41 max (£1; 1) min (0; 0)
Bo3pacTaert: x € (—o; —1] U [0; 1]; yosBaet: [-1; 0] U [1; +o)
xeR y<l

1
%
-10-9-8-7-6-5-4-32[-10 1123456783910

ey ™
2. flx) = COSZT sin "4 ; xe[-2;2];

™ . 9 TX 3T\ T
x)=|=2cos—sin~ —+cos” — |—; [’ (x)= 0 npu
f()( s 4j4f(> p
X 23 X

cos 4 =0 x=2+4n cos’ 4 — 2sin’ 4 =0

+4nn

;/
NI

™ T 1
sin27=§;sin 4 =F—=;x=4(- 1)* arcsm[

@

HauOoIbIlee 3HAYCHUE | ( 1) arcsm— =—
T J3) o3

HavMeHbIIIee 3HAUCHHE [ (4( 1) arcsm l ]
T 3
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BAPUAHT 9

C-1

1. 180° = 18° + 2a;; o=238 0=9_n; 180=".
20 10
2. a) npu noBopote Ha 360° = 60 MuH. pu x =—72° x = 12 MUH. BUepx;
6) 360° — 72°=228°,  228°+360°- 11 =4248°.

3. 3x +7x+ 17x + 21x = 360°;, x=7,5°
3x=22°30"; 7x=52°30"; 17x=127°30"; 2lx=157°30".
22°30" ~ 0,3927.

—1+\/§.

2 >

4 Pl im0 pe
. a:ﬁz » B B_ - Y B_

o= 6_5\/5 = 3—\/§;
o =35°25'; B =21°53".

C-2
L \/1+s€na _\/l—s'%noc ~2tga s
I-sina I+sina
\/1+sin2(x+2sinoc —x/1+sin20c—25in0c N l+sino—1+sina 2tga
coso cosQ '
1700°tg3400° .
22 a W 700 83400 <0;0)sin7cos9tg11>0.
sin5000°
3 (sinoc+cosot)2—1.t o= 2sin’a _ 2sin? acosa _
) tga - sinacosa tga. -sinaicosa  sin o —sin o.cos’ o
2sinocosa
=——— —=2ctg
I—cos”a
. 2 1
sin o0 =—=; cos a < 0, 3Hauut, o € Il yerBepTH; cos oo = ——=; 2ctg o =—1
V5 V5
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C-3
1. tg 31°tg 33°tg 35°... tg 59° =tg 45°; tg31°ctg31°...tg43°ctg43°=1.

. 3n T o T o
sif oo —— |tg| —+— —cosoatg —+ —
2 4 2) 4 2)

1+sino

2.
( 5n
1+ cos| o0 ——
2
. a a

1+tgd cos L +sind 1+2sin— cos—

___cosa 2 ___cosa 2 2 _ 2 2 _
I+sina tga I+sina cosg—sinz I+sin o

3. sin [2@—%} cos (3¢ + m) = sin (2¢ — 1) sin (1 =3¢) — sin (3775 + (p]

cos 2¢ cos 3¢ = —sin 2¢ sin 3¢ + cos ¢; cos(2p — 3¢) = cos ©.

C-4
1. cosﬁcosﬁcosél—n = cos 20° cos 40° cos 80° =
1 1(1 . 1 o o
:E(COS 60° + cos 20°) cos 80° =— EcosSO +E(cos60 +co0s100”) |=
1 lcosSO"+l—lc0580° :l.
22 4 2 8
2.
2sin 20 —3cos2a. 6 3 2tg2o0 -3
— = tga=3 tRoa=—=—-|=—"—"—=
4sin2a + 5cos2a 1-9 4) 4tg2o+5
I
=—2 -7 _cos8a.
-3+5 4

3.
4 2 2 -4 _ 2 2 _
cos 20— 6¢cos” 2o sin” 2o + sin” oo = 1 — 8cos” 2a sin” 2a =

=1 - 2sin’ 4a..
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(cost—sinf)(l +cost+sint)=0
cost—sint=0 t=2+mn
l+cost+sint=0
sin(l+£j—~£
4 2

t=(-1 kﬂEfEJrnk
-1 17

te[O;Zn’]:t=£' 5—n; b1 3—n

>

4° 4 2
2.

. T . s s . I s
COS| sin— [ > S| COS— |, T.K. COS — > 0 = sin| cos— |<cos— ,a
( 7 j ( 7 J 7 ( 7 j 7
. T I T . T
COS| sin— [ > COS— = COS— > s1n| COS— 4.T. 1.
( 7j 7 7 ( 7)

3.
a) 0)
2y oy
1t |
|
2 f
C-6
x#0 x>-1, x#0,x#3

3x? +4x-5x°

1. =———————; 0/13: 2—-+x+1#0
a) flx) YN i x+1#

x=>-1

3HAYUT, X € [—1;0)u(0;3)u(3;oo);

154



_ ) _Jx=0 . .81
6) flx) =9 -2vx ; OI3: {9—2620’ xe[O, 4]

5 ]l xd x>-1
' LS P
2,x>l
)f-2)=8 A-1=5 A3)=3 fx)= ;
2-3x2, x<-1

0)

1. a) mga; 0) na.

2. ﬁ(x) — f(_x); f(x) ,fé(x) — f(x) _2f(_x)

IIyCTh CYIIECTBYIOT

2 mpeacTaBIeHUS
S = 11(x) + fo(x) = g1(x) + ga(x), - Tae fi(x) m g1(x) — ueTHbIe,
25(x) 1 f5(X) — HEeUeTHBIE;
fi(x) —g1(x) = 2(¥) —fa(x) = cneBa yeTHast pyHKIHS;
crpaBa HedeTHas = f(x) = g1(x); £2(x) =fo(x).

C-8.

y
2T3T -T T o| T 737 27 5T X
w3 2 2 3t
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2. a) f{x) =lsinx| +tg2x; fi(x)=|sinx| T;=m;
A =tg2x; T =§ = T=m

6)f(x)—cos[\/5 —gj; T:f/_—;t.

3. a) f{x) = sin x*, mycts T — meprox = sin x” = sin(x + 7)’,
YTO HEBEPHO;
0) f(x) = cos x cos ﬁx =%(cosx(1 + J2_) +cosx(l— ﬁ)) ;
7= 2n
@ =cosx(1+42) 1142
fix)=cosx1-V2) 7 o 2% o g
V2

, 3HAYHT, f{x) HE SIBIACTCS

MePEOAMUECKOM.

C-9

1. a) f{x) ={

x2+2x, x<0; Xp =—1

x2 —4x, x>0; {xa =2

fx) yowiBaet nipu x € (—o0; —1) L (0; 2); Bo3pacraer mpu xe(—1; 0) U (1; +o0).
6) flx) =x +% f)=1 foz> 0 mpu x*> 1, 3Hauwr,

fx) Bo3pactaet nipu x € (—o0; —1) U (1; +o0); yoeBaet npu xe(—1; 0) U (0; 1).
2. a) BO3pacTaeT; ©0) HET; B)BO3pacTaeT, I) yOBIBaeT;

1) BO3pacTaer,  e) HerT.

3. sin 1, cos 1, tg 1, ctg2.
Otger: ctg 2, cos 1, sinl, tg 1.

C-10
1. fx) = =5 +4]; y=x*'—5+4;
y = 2x(2x2 = 5)=01pH Xpay = 0 U1 Xy = i\/g ;

y=00pu X = 1; Xppax = 2.
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10

a) f(x)=sin|x +2|; |x+2|=g+27m, neNU{0};

Ximax = —2 i(—§+2nnj 3 Xmin = —2 i(—§+2nkj keN;

2

0) f(x)=cos4x+cost71_tg2x=
1+tg™x

= cos 4x + cos 2x — cos 2x = cos 4x;

X =L i = = L

max b min 4 2 .

y:x3—3x;x:0 x:i\/g — Hy1 QYHKIUY;
y' =3(x"—1)=0npu x =+ 1; y Bospacraer mpu (—o0; —1) U (1; +o0);
Y6I>IBaCT 1pu [_17 1]9 Xmax :_1; Xmin = L.
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C-12
1. Ax) = sin” x — 2sin x + 3;

min: sinx=1 x:§+2nn fix)=2

max: sinx=-1 x= f§+ 2nn f{ix) = 6, 3HauuT, f(x) € [2 ; 6].

2.
10ty
8l
A
4l
VAVAVANAVAVAWV
0 8 6 4 2 0 2 4 B & 10
.24
41
-6
8
-101
3.
Y
A
X
1 >
-1
2 2 2 2
tgt 522. tgt 2tgt+120_ tg“t ISO;

tgzt—3 ' tgzt—3 ’ tgzt—3

I T T T
te|——+mn,——+mn |V|—+7mn,—+7nn |.
( 3 4 } {4 3 j

158



C-13

1. a) sin(arccos 0,28) =4/1-0,0784 = 0,96;

0) arcsin sin 10 = —arcsin sin(10 — 37) = 37— 10.
. T . T
2. arcsin x + arccos x =—; arcsin x =—— arccos x;
2 2
. T
x= sm(E — arccos Xx).

3. a) cos(5arccos 0,7321) = —0,8223;
0) sin(4arcsin (0,0237) + arccos 0,67) = 0,8025.

C-14

a)4sinx cosx =-—1; sin2x:—l; x:(_l)"“l+n_k
2 12 2

cos ttg 2t < 0;

X € —E+2nn;£+2nn ) E+21m;3—71:+27m U 5—ﬂ:+27cn;3—ﬂ:+2nn
4 4 2 4 4 2
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C-16

i 1
a ———— ; tg(3x+—js—;
1- tg2xtg[ :j 3 7 \/5

X € —3—Tc+7m;£+ﬂ , HO o OJ13 xis—n+nk,3ﬁaqm,
7 326 3 14
xXe —9—n+nk —+7tk —+1tk —+1tk
42
U E+nk;£n+nk ﬂ+ nk; 85—n+ nk
4 126 42 126
2
sinx = — 3In
0) sin® x >— ; xe[£+nn;—+nn]
2 —2 4 4
sinx <
C-17

a) x/Esini + 1 =cosx; sini 25in£+\/5 =
2 2 2
x=2nn; x:(—l)kﬂg-t—ZTm;

. . 1
6)s1nxs1n3x=5; cos (2x) —cos 4x = 1;
cos 2x(1 —2cos 2x) = 0x——+ﬂ; d-' L /

4 2 6
C-18

a) 4cos’ x + sin x cos x + 3sin’ x = 3; cos x(cos x + sin x) = 0;

T T
X=—+4+mn Xx=——+7n;

2 4

. .4 . 2
0) sin’ x — sin* x cos x = 2sin’ x cos X,
=3 =2 . 2
sin” x(sin” x — sin x cos x — 2cos” x) = 0; x =mn; cosx #0;
2
tg"x—tgx-2=0; tgx=2; x = arctg 2 + mk;

b
tgx=—1; x=——+mk.
g 4
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C-19.

tgxtg2y =1 cos(x—2y)=0
sin2x = \/gcos2y " |sin2x = \/gcos2y ’

T
x:2y+5+7m .\ECOSZy+sin4y:0 |
Sin(4y+1t)=\/§cos2y cos2y(\/§+zsin2y):0
__m, Tk y=(—1)"”%+”7"
7 4 2,
X =mnn+Tmk x:(—l)k+1£+nk+£+nn

3 2

C-20

. .3 3 1
a) sin 3x sin” x + cos 3x cos” x =——=
242
. . . 2 .
sin 3x sin x + cos 3x cos x — sin 3x cos” x sin x —

— 0S8 3x cos x sinzx:L;
22

1 . . 1
cos 2x —— (cos 2x + sin 3x cos 2x sin x — cos 3x c0oS x cos 2x) =—~—;
2 22

% cos 2x +% (cos 2x cos 4x) - ;

22

2cos® 2x :L; cos ZxZL; x= i£+ wn;
2 N

0) sin x + sin 2x + sin 3x =1 + cos x + cos 2x;

2sin 2x cos x + sin 2x — cos x = 2cos’ x = 0;

2c0s x(sin 2x — cos x) + sin 2x — cos x = 0;

(sin 2x — cos x)(2cos x + 1) = 0;

cos x(2sin x — 1)(2cos 3x + 1) =0;

b
X =—+mn;
2
b
x=(-1 k—+7tk;
D S

x:iE-F 2mz.
3
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C-21

1. f(x)=fE; g)=x"—1; xo=2; Ax=0,1;
x

Afixg) =— 16 -I—E = —£+8 ~—-0,38;
X0 + Ax X0 2,1
Ag (xp) = —2Axxy + Ax*=0,01 - 0,4 =-0,39, 3HaunuT, Ag(2) < AM2);
Xo=2 Ax=0,2 Af:—%+8z0,73;

gl

Ag (x0) = 0,04 — 0,8 =—0,76, 3nauut, Af(2) > Ag(2).

2. fx)=x—2x"+4x -3
AMxo) = xo° + (Ax)® + 3x0(Ax)” + 3x0°Ax — 2x¢” — 2(Ax)* — 4xoAx +
+dxg+ 4Ax — 3 —x + 2x¢° — 4xo + 3;

—AfA(zO) = (Ax)” + 3xpAx + 3x" — 2Ax — 4x, + 4;

lim AT 3xg” — 4x, + 4.
Ax

Ax—0
C-22
1. m=3-2t; x()=r+3t+1; m(l)=1;
W) =2t+3; a(f)=2; F=2H.
2. a) flx) = 4x —x%; f(x)=%—3x2;
o x=2 _ 7L. > 1
6)]‘(}6)—x_1 1 ol Sx) 1
C-23
1. a) (-2;1)(3;3)1); 6) limzf(x) HE CYILECTBYET; lilréf(x):l;
B) ye (-2;2]u {3}.
2. =Tt T2, xe3
Vx+1-2

‘«/x-l—l —2‘ <0,1; xe(2,61;3,41), 3maunt, § = 0,39.
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C-24

lim f (x)— hm g(x) 4415

1. a) lim y =21 ==

x>l 31lim f(x)+ 4 llm 2(x) C6-4 2
x—1 x—1

2 2
0) jlci_)mly{ ljlci_)mlf(X)Jr)lci_)mlg(X)j +( /)lci_>mlf(X)—)1€i_)H11g(X)j =

=21lim f(x)+2lim g% (x)=2(2+1)=6.
x—1 x—1

3

2. a) lim =5 — fimx® 4 2x+4 =12
x>2x—-2  xo2
6) lim X272 iy 31 -3,

-2 x—2 =>2(x-2)(W3x-2+2) 4
C-25

—54x17;

1. a)f(x)=\/x_3—x/;—3x18; f’(x)=%x/_—2\1/;

x% +3x

e = +30Vx;  gE=Cx+3)Jx+
N

2
2. f(x)—{x’ 20 _ g tim LD=SO ||—hm|x|
_xz’ x<0 x—0 X x—0 X x—0
C-26
) fl) = (=27 (x+4);  f(x)=2x-2)(x+4)=0;
x=2 x=-4; [f(x)>0; x e (-0;—4) U (2;+o0),
S(x)<0 xe(4;2);
C2x-1
6) flx) = (x 7
2x-1)% -2(x-1)(2x-1) 2x-2-4x+2  —2x
= = = =0 =0;
&) (x-1* (x-1* (x-1* R
S(x)>0 x<0;

fx)<0 x>0, x=1.
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C-27

2_7>0 2
1. ) ) = OI3: {x : {x =7

2—Ax2 =7 2—Vx2—7>0’ x2<11,
xe (A1 -71U V7411,

6) /) =y x—yx—2Vx ;

x>0 x2>0
>0
O3 {x-2Jx>0 ; 1®>4x ;{x( o’
X(X — 2
x—w’x—Z\/EZO 22x-2Jx>0
x € {0} U [4; +o0).
2. f=1-1- gy =L ]
x x 1_1 x-1 x-1
X
1 1
SAAN) == =x;f(f(f(f(X))))=lf;;
1-——1
X

i) =1 1 ,n=3k=2; fiux)=x; n=3k f(x) =—L1; n=3k-1
x x—
Ol3: mna f:xe (—oo;O)u(O;oo); s f,: x€ (—oo;O)u(O;l)u(l;oo).

3

2
a) flx) =3 + 207 —12 = oX t4x
2433 + 227 - 12

A= —aTYs f)=9GE —% Ve 2T,

C-28
a) f(x) = sin 2x cos 3x + cos 2x sin 3x =sin 5x;  f'(x) = 5cos 5x;
tgx —tg(x—1
= LD oy =0,

1+ tgxtg(x—1) B
B) flx) =sin’ 2x + cos’ 2x;  f'(x) =6(sin” 2x cos 2x — sin 2x cos’ 2x).
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C-29

1. lim——2 —hm(\/;+\/_)(x+a) aaa<32;
xﬁa\/_ A\/_

3

a?2<8; a<4,3Haunt, 0 <a<4.

4 2 2 2
x=3x +2< (T =2)(x —1)<0;

2.a <0; <
P — (x_lj(ﬁlj
2 3

(x—ﬁ)(x+ﬁ)(x—1)(x+l)<o-x€(‘1'lj
)
X—— | x+—

2 3
(NN NN Y

-2 -1 1 1 \/E X

1 2 3
+ < 5
x+2 x+3 x+4
x2+7x+12+2x2+12x+16—3x2—15x—18<0.
(x+2)(x+3)(x+4) ’
4x+10
(x+2)(x+3)(x+4) + _ + _ +

0)

xe<4;—3)u(—§;—2). 4 3 sn 2 x

C-30

_ o R ULV -~ SO () S B U
1. f=+x;: @ 2& tg60°=+3; x lz,f(lzj Nk

3HAYUT UCKOMas TOYKaA
12 2[

2. f(x)—cos(;——} fin ):\/_
X j x/_ x/z 2
; (x — m) — yp. Kac.

f’(x)_f Sln[3 s f’(n):7?9yxa0277?
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C-31

1. (1/4,0008 —J0,9998 )40 ~ (2(1+0,0001) — 1+ 0,000 ~

~1+0,0001-40-3~1,012.
2.
sin 64° = sin 60°cos 4° + cos 60°sin 4° ~ 0,866 + % -0,0698 = 0,9009.

C-32
1. s(0) = ,% P+47+56 wWi)=-1+8t+5; a(f)=-2t+8;
a)r=4; 0) v(4)=21wm/c.

1 — 6 6m
2. EESVE =3 = ; F= )
Oy Ty Ty (—2)°
C-33.
1. fix)=3x"—2x*+3x-2; f(x)=9"—4x+3;
D

?: 4-27<0 = flx) Bceraa BO3pacTaer.

2. fix)=tg’ x—tgx—3; OJI3: xig-ﬂm
f(x):3tg2xL— ! —O'f’(x)ZOHthgx:i—l'
cos’x cos’x ’ ﬁ’

+n+71: 7T+Tt Tc+n
X =&~ Ny Xmin — = = N3 Xmax = n.
6 6 6

C-34
_ (x=2)(6+x) .f(x):(6+x+x—2)(x—1)2—2(x—1)(x—2)(x+6):
(C20 ) (x-1*
:(x—l)(2x2+2x—4—2x2—8x+24):20—6x:0.
(x-1? (x-1°

Sx)
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3x-10

>0;
(x-1)°

10
X=— —max
3

yObIBaeT: (1; %]; Bo3pactaeT: (—oo0; 1)U [% ; +00).

C-35

10ty

2 4 B8 8 10

h(x) :*6)62 +x+ l;xn :L:xmax;
12

hB:,L +i+1=li; X € R, ysli'

24 12 24 24"
Bo3pactaer: x< —; yObIBaeT: x> —;
12 12
HYJIH: X i 2 L H;X ) o
" A A COA P4
2.
2 2
Sx"+8x—-420 (x+2) x—g 203

x € (—o; 2] [% ; +o0).

3.
X +30+3x+1>0; (x+ DX —x+ 1+ 3x)>0;

x+DE+17>0; (x+1)°>0.
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C-36

10ty

2
x“+2x 2
Sx) = =1- ; 6!
x2 4+ 2x+2 X2+ 2x+2 al
f) = 4x+4 0 1pu 2l

(P +2x+2)?
x =—1; fix) Bo3pactaer npu x >—1;
yObIBaeT mpu x < —1;

. -1 &
xmin_fls 7]((71)_T:_1~ .
104
C-37.
2x 202 +1-4x? 1-2x°
Sx) = 3 )= = =0 npu
x?+1 2+ (P +D)?
x= J_rL 5 Xmax :L ; —f L :3 — HanOoJIbIIIee 3HAYEHHUE;
2 2 J2) 03
1 1 -
Xinin = *—2; —f ——2 =-— — HauMEHbIIIeEe 3HAYCHHE.
B
Mycts LK=x LM=y;
TOT/Ia B3 MOJ00HS:
3_—y = £ = x=4 _4_y 4 v M
3 4 3
4,2
S=xy=4y —% ; 8
A K H L ¢

8 3
S'=4—-—y=0 mpuy=—
3y puy 2
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X=2; S=3M> C-38

. 3
1. sino=—, cosP = ,tgyzz;

3
5
K2

oy wie

3n
O<a<—,0<B<—, T<y<—;
2 p ! 2

2

4 3 . 9 9 ., . 3
cosazg, sinf==, sin”"y=———sin"vy; s1ny:—g, cosy:—g;

5 16 16
sin(oc+[3+y)=sinacosBcosy+cosasinBcosy+
+cosacosPsiny—sinasinBsiny =

344 434 443 333 16(2) 27 117
5

555 555 555 555 25

sin® 20 + 4sin* o — 4sin® a.cos® a 4
2. — — =g a;
4—sin“2a—4sin” o

4sin* o 4sin o 4
2 P 2 S T8
4cos"a—sin“ 20 4cos ot(l—sm oc)
1
0 0 1+—
1g7° + 1268 0 NERYEES
3. ﬁ=lg75 = = 5
1-1g7%1268 IR RNER |
NG}
0) c0s16° c0s59° —sin16°sin59° = cos 75° =
23 V21 o
2 2 22 4
C-39
1y
a) CM.pHC;

f(x)= sin[Zx +gj =0 npn

T Tn
X = ——+7 -HYJIA;

4
xeR, f(x)el-11];

)]

+ .
125 125
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T s
yOBIBaeT pu x € (nn;5+ nnj ; BO3pacTaeT pu X € (_E + mn; nn] ;

Xpax = T, Xy = —§+nn ;
0) v
X T
x)=cos| ———|;
S(x) (2 SJ
cM.puC.

Sm
X = " + 27tn -Hy1H;

xXeR, f(x)e[—l;l];

BO3pAaCTaeT Ipu

X€e —7—n+4nn;£+4nn ;
4 4

yOBIBaeT pU X € [% +4nn; % + 41mj

T n
Xmax = Z+47m 3 Xinin = —T+47rn ;

B) CM.pHUC;

f(x)=tg[3x_§j;

LB

T
X =—+ Tn -HyIy;
21

3x mn
E—t+—, R;
e

BO3pAacTact Ha 001I. Omp; IKCTPEMYMOB HeT.

C-40
1. a) sin ZarcsinE =2sin arcsinE cos arccosi =ﬁ;
5 5 5 25
1
4

1 ﬁ T

0) arct: x/E-irarct —=4, =tgd= A=—.

) arctg gﬁ 11 g >
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1
2. a) cosxcos2xcos4x = 3 :

sinx#0, x#nlL;

8sin xcosxcos2xcosdx . .
- =1; sin8x =sinx;
sinx
. Ix 9x 2 2
sin—cos—=0; szm, x=%+%’(; nzInZ; k+9p+4,

0) cos? 2x + cos® 4x —sin’ 6x —sin’ 8x = 0 ;
cos4dx +cos8x +cosl2x+coslox=0;
cos10xcos6x + coslOxcos2x =0; coslOxcos4xcos2x =0;

T Tn T TN T TN
X=—+—, X=—+—, X=—+—.
20 10 8 4 4 2
3. a) sin x < COS X ;

sin| x—E <0; xe —3—n+2nn;£+2nn ;
4 4 4
. 1 . 1
0) sinx cosx+5 <0; sinx cosx+5 =0 mpux =T7n,

2 _
X = i?n+2nk , BHAUUT X e{i—n+2nn;n+2nn}u{%+2nn; 2n+2nn]

C-41

2cosx = 3tgy 4cos’ x =91g’y
2cosy =3tgz,; 4cos? y= 9tgzz ;
2c08z =31gx  |4cos® z = 91g*x

ITycThb coszx:a, coszyzb, coszz:c;

4a=9 =5

b 1_9—9b
4b:9.__c; :2.1_b;c= o ; 49 =9 4b ;

c 4 b 4b+9 4b+9 9-9b
4629_1—61 4b

a

36(1—b)=52b> —36b+117b—81; 52b* +117b-117=0;
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bl:%; b, =3, 10CTOP. KOPEHB, T.K. coszyﬁl;
91 4 3 9 9 3
P Ll IO E RS
4-—49
4
Cosx =t—
cosy=1t——;
coSz =+——

172

+2nk;£+2nk;£+2nk ; 5—n+2nn;5—n+2nn;5—n+2nn ;
6 6 6 6 6
n T T T n
+2nn;—+2nn;——+2nn |; | ——+2nn;—+2nn;—+ 27 | ;
6 6 6 6 6
T b 5m b n
+2nn;——+2nn;—+2nn |; | — 4 2nn;——+ 2nn;— 4 21n |;
6 6 6 6 6
+2nn;5—n+2nn;—£+2nn ; —£+2nn;7—n+2nn;5—n+2nn .
6 6 6 6 6

C-42

a) x* —12x+3220; [q=y20; y*-12y+3220;
y €[0;4]U[8:+0); x & (~o0=8]u[-4:4] U [8:40) ;

0) 1+%—1<0,Oﬂ3: x#0; (x2—7x+12)<0; xe(3;4).
x° x

2
2) 4 S3oxs 4+x —x—6>0; (x—2)(x+1)>0
x+2 x+2 (x+2)

xe(-2-1)U(2;4+0);

9




%) (x—Z)(x—4)(x—7) o1

(x+2)(x+4)(x+7)
(x-2 x2—11x+28)—(x+2)(x2+11x+28)>0.
(x+2)(x+4)(x+7) ’
—26x% 112 0. 13x% +56 o
(x+2)(x+4)(x+7) ’ (x+2)(x+4)(x+7) ’
— —+ — +
1) \
-7 -4 2 X
xe (—oo —7)u(—4 —2)
C-43
1.2 3 1 4 9
R
2
A2 , )
oyt e Loy o ]
X X 3 1
2 |x+ x> |1
Xz x2

B) y= (Z—xz)cosx+2xsinx;
y = (x2 —2)sinx—2xcosx+ 2sinx +2xcosx =
= (xz —2)sinx+2sinx =x*sinx ;
r) y= (x3 —x2)66; y' = 66(3x2 —2xXx3 —x2)65.

f(x)=x3+x—«/z; f'(x)=3x2+1; g(X)=3x2+x—\/§;

g'(x)=6x+l; f'(x)—g'(x)z 3x2 —6x>0; xe(— oo;O)u(2;+oo).

C-44

f(x):_xz —2x; f'(x)=—2x—2;
Vrae ==%70 =20 = 2(xg +1)f(x=x¢ )= ~2(xg +1x+x%0;
1=-2(xy +1)+x%0; x%0 —2x5 =3=0; x, =3, xg =—1;

¥, =—8x+9, y, =1— ypaBHeHUSs KacaTENbHbIX.
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2 a) (/2000008 /0999996 " ~ (1000002 -+0,000002)"*" ~
~1+0,0004 = 1,004 ;

0) sin32° =sin30° cos2° +c0s30° sin 2° ~ %'0,9994+ 0,866-0,0349 =
=0,0302+0,4997 = 0,5299 .

_ P +4-27 42
V() (t2+4)2 (t2+4)2 0 mpu

t
3. Sz =—;
() t2+4
t=12,H0 t 2 0= =2;
2efe? +4f +ade? + afa-2)
a(t):— (2 :
i +4)4
4.64+8(8)(0) 4 1
(2):_¢:__:__;
8 64 16
3

F=-=H
16

C-45

X —6x+12=0; x’ =6x-12;
CM.pHC. 1 KOpEHb.

2 4 6 & 10
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2. HyCTB OCHOBAaHHE d, a CTOPOHA — 8;

1/ - :—awsz—— a+2b=P;
2 2 2
S = s b= 45 +— 4S a_=P,
\} 4
-5%8/4° +al2 _ 4S2 a’
f 2 ' PR +T;
a a
4S7+7
648* o 8S2 P oa’ 648t 287
a6 4 az a2 4 ’ a6 az ’
645* —25%a* =0; a* =328%; a=2425 ;
58
BAPHUAHT 10
C-1
1. a=36%,360° —200=2B, p=144°;
36 =" 36T, 1440 =T jga AT
180 5 180 5
2. 360° - 60 MuH.; X° - 24 MHH.
a) x=144%:6) x=360" —144° =216°; 216° +360-11=4176.
3. 8% + 135 + 23x4 28 23600 ; x =53 8x =400 =% . 40 =2
180 9
x+y=4 1
4. , 3y Hy—4=0;/1=17, ylzz(—li‘\/ﬁ)-g,ﬂo
x=y

y>0= y= _H‘/_ y=89928, x=139%43".
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C-2

l+sino—1+sino.  2sina

1 \/1+sinoc _\/l—sina — ten _
“Vi-sina l+sina g —J1-sina —cosa
0 0
5. cos1100 51n02200 <0:
12980

6) sin6#g 8cosl0<0.

———— +tgactga o |
3 tgoL + ctgo _ging o 2sinacosotl L

(sina +cosal)
=l-sina

tga=2,sina<0; sinffa=4—4sin*a; sina=—

x/§+2
5

l-sina=

1.

1+ 2sina.cosa

2
75

—2tga..

ctg130 -ctg170 ~ctg210...ctg770 :tg130 ~ctg130 ~cz‘g170 ~tg170...ctg450 =1.

cos(Zoc - Tzcj + sin(31t - 4(1)— cos(521T + 6(1]

4sin(57 = 3a)cos(a =27)
_ sin 2a + sin 4o + sin 60 _

4sin 3o cosa

_ 2sin 30(cos o + cos 3at) _ 2cos2a.cosa

=cos2a. .

4sin 3oL cos o

2cosal

3. cos[4t + gj cos(t - Tr)— 003[3775 + 3tj = sin(3?7t - 4tj sin(t + T[) H

sin 4¢ cost—sin 3¢ =cos4tsint

%(Sin 5t +sin 3¢)—sin 3 = %(sin 5t —sin 3¢);
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C-4

sin— sin —
b 4r 7 7
cos—cos—cos7: =— :—g
LT . T
8sin — 851n7

.
b

. . . 3
tgo=3, sin? a.=9-9sin> o;sina=t——, cosa =
410 V10

sin2a=i, cos2o=——=——;
10 10 5
5 13

3sin 20 —4cos 20 _ 9 4 4_3 _ 135 13
5cos 20 — sin 2a. 5 5 5 5 23 23

1+tg20)* —2tg220. .
(+g (x) > g OL—sm4oc—1:
1+tg° 20
1-1g% 20+ 2tg2 2200 .
:( tg 20+ tf oc)cos a_sm4a_1:
I+1g° 2a
=cos? 20.—sin? 2a +sin 40, —sin 40— 1 = cos 4o, — 1

C-5
1.
CM.pHC. 2
(cost+sinz)1+cosz—sinz)=0;
o
t=——+T7n
4
) V2 X
sin t—z =— 5 > e
b
:——+ + =
(1) 2
te[O;ZTc] t—— t=£,t=1‘c,
2 2
n
t=—.
4
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2. cos(sin 1) > sin(cos 1) , X€E [0%} ; sin(cos 1) <cosl;
sinl<1= cos(sin 1) >cosl> sin(cos 1) .

3.
CM.pHC.

a) 0)

-lm -0.5m 4 0.5m In in 057 0 0.5 Ir
1 !

1. a) f(x)= 2

x#0

OlI3: <4#vx—1; x>1, x#17,3uaunur, xe[1;17)u(17;oo);
x>1

6) f(x)=y3-4x

x>0

. . 9
0J13: {324\/; : xe{o,m]
2x2 +1, |1 <3
2. f(x)z{ | | .

3x-17, |x|23 ’
a) /(-3)=-16; £(2)=9, f(5)=8; flx2+4)=3x2+5;
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0) cM.puc.

X
.50 -40 -30 -20 -10 O 10 20 30 40 50
-10t

30t
40}
501

C-7
a)aa; 0)Her.
f(x)+ f(_x) — YeTHAs; M — HeYeTHas;
2
. f(x)+2f(—x) LS —Zf(—x) _ 1(0):

€JIMHCTBEHHOCTh: ITyCTh f(x) =g (x)+ 0, (x) =g, (x)+ ®, (x);
rae gi(x) - yeTHas, @i(x) - HeueTHas i =1,2 =;

21(x)—g,(x)= 0, (x)— ¢, (x), a 570 Bo3MONKHO TOMBKO TIPH

gl(x):gZ(x) " (Pz(x):(Pl(x)'

C-8

g 1|1 arsTaxX
3 31373 33

-

3 3
a) f(x):|cosx|+ctg§; fl(x):|cosx|, T, =m;
fz(x):ctgg, T, =3m, 3naunt nepuyn f(x):7 =3T.
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3

6) f(x)sin(\/g —gj; po 23

3. a) f(x):sin\/H;HyCTb T — nepuox; = f(x)zf(x+T)
sin |x| =sin |x +T | , 4Uer0 OYEBUIHO HE MOXKET OBITH
(7erxo Bunets mpu -T<x<0), 3HauwT, f (x) HE NePHOINYHA;
6) f(x)=cosx+ cosv/2x; filx)=cosx, T, =2n
1 (x)= cos+/2x , I = 2@; He cymectByer ne N T} = 227 ,

3HAYHT, f (x) HE MePUOTUYHA.

C-9

x2—2x, x>0

x2 +4x, x<0
1. a) f(x)=

f (x) Bo3pacraer mpu x € (—2;0) U (1;+ ) ; yObiBaeT put x € (—00;—2]u [0;1] ;

2x oy —2xt 42
0 = =
) f(‘x) 1+ x2 f (X) (xz +1)2

f (x) BO3PACTAET IIPHU X € [— 1;1] ; yobiBaeT ipu x <—1, x>1.
2. a) f(x)=3x, g(x)=2x;6) f(x)=2x, g(x)=3x;

B) f(x): 4x + |x| ; g(x): 4x ;1) f(x): 4x +sinx; g(x): 4x .
3. sin2, cos2, tg2, ctg3; OrtBer: sin2, cos2, tg2, ctg3.

C-10

1.

CM.HC.
f(x):‘x4 —10x2 +9‘;
— 4]

+5 ;

X max =05 Xpin =13

X min

Xmax
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2. a) f(x):2cos|x—1|; f(x)=2 pu |x—1|:2nn+2n; x=1%2nn,
NEN ; Xpax =1221n; Xpin =1+ T+ 270 x5, =1-7t+27n.

2tgx

6) f(x)=sin3x+sin2x— =sin3x;
1+1g7x
n 2nn n  2mn
Fmen =g * ¢ fmin =gt
C-11
CM.pHC.
y= x4 —2x? ;
Hymu: x =0, xzi\E;
y = 4x(x2 —1): 0 mpu
X max :05 X min =t1
yxt)=-1,
70)=0
y yObBaeT mpu x <—1, x € [0;1] ; »
BospacraeT pH x € [-1;0]U(l;00) o & & 4 2 4 6 8 10
C-12
1.
2t 1-1g” 1
(x= & + g xztgx+ctgx:tgx+—;
1-tg?x  2igx tgx
T
+A
tgx % +1 x¢_4 + mn
Ol3:<tgx#0 ;qx#mn , 3Ha4YHT, X € R, Kpome %;
cosx#0 T
X ¢E+ mn

f(x)e(-w;2]u2;0),
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2. CM.puc

3.
CM.pHC. -
2
ctgzt 5<2
ctgt-3
I
+ t#t—+
o/13: {C_tgti‘\/g; 6
sint #0 { %
ctg2 t+1<0; ctgzt 1>O;
ctg“t-3 ctgt-3
3n I I b1
te| ——+mn——+mn |VU| ——+mn;mn (V| ;—+1n | .
4 4 6 6

C-13

1) a) cos(arcsin(— 0,96))=4/1-0,96* =0,28;

0) arccos(cos 10) =4n-10.
i
2) arctgx + arcctgx = E X = ctg(arcclgx).

3) a) sin(7 arcsin(0,123 5)) ~(0,7622;
0) cos(4 arccos 0,12 + arcsin 0,3375) ~ 0,9906 .
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C-14

a) 4sinxcosx=—«/§;SiIlZ)C:_ﬁ;X:(_l)k+1£ n_k
2 6 2
M:_l;tg3x=—l;x=—£+n—k;
1+1tg2xtg5x 123
) T 1 3t mn 3n  mn T TN
B) sin| 9x+—|l=—=; x=—+—; xX=—rct—; x=—+—.
7 ﬁ 28 2 252 18 84 18
C-15
cM.pHC
tgtcos2t>0;

te —£+2nn;—£+2nn ) £+2nn;£+2nn U 3—TC+27tn;5—TC+27m .
2 4 4 2 4 4

C-16

tg3x — tg(x - 7} .
a) o >\/§;tg(2x+7j>\/§;
1+1g3x tg(x - 7}

T 3n n 7w 3 TN
2xe|l—+mn,—+mn|; xe| —+—;—+—|;
21 14 42 2 28 2

A

2

1
0) cossz—; cosxe|——;—|; x€ E+Tcn;3—7t+7m
2 2 4 4

|
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x:%t+2nn x==% —n 27m—£

6) sin2x —sin3x=0;
s1n£c0s5—x:0 x=27n; x_£+2ﬂ
2 2 5

C-18

a) 3sin x—L|=2cos| x+ X ;
4 3

W2
2

1nx—Tcosx:cosx— 3sinx;

W2-23 . W2e2 o W2 +2
2 2

COS X ; 3J_ 2\/_
«/E+2
W5

0) cos?| x + 5 |- 2sin| x4 " |cos| x + = | <3cos? E-x|=0
4 4 4 4
tg2 = —2tg x+ 22320 sin?| x+ 2|20
4 4 4

tel x+ 5 ]=3; gl x+l|=-1; x=arctg3-Z4mn; x=—=+mn
g 4 2 g 4 2 g 4 ’ 2 .

X=arctg ————
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C-19

. 1 - o
cos xsiny =~ sin(x + y)cosl(x y)=0 |
sin 2x = —sin 2y COstmy:E

1 sin(x+y)+sin(x—y):1‘ ng+y+nk' x:2+7+7
. X+y=nmn ’ ey 5 _E_E_n_k
YT AT
T
) =Tk
2. (X y) 2 T TOXeE CaMoe.
X+y=mn
C-20

1
a) cosxcos2xcosdx=—;

8

. . . 2nn
sinxz0 x=#mnk; sin8x=sinx; x:T; n#7L;

sin7—xcos9—; x:£+2ﬂ,ﬂo x#nk; p#£9z+4,
2 2 9 9

0) sin x+sin2x+sin3x+sin4x+sin5x=0;

2sin3xcos2x+2sin3xcosx+sin3x=0;

sin3x(2cos 2x + 2cosx +1)=0;

-1+
x:%; 4cos? x+2c0sx—1=0; x=iarcco{ 1; 5J+27W~

C-21
2 2-x? b 2 Ax
b f(x)=;; g(x): 8 : Af(xo):xo +M_Z:_2+Ax
2-x%0 +2xgAx—Ax®  —2+4Ax—Ax>
Ag(xo)z P = 2
2—(x +Ax2 2—x2 4AX+A)C2
Aglxg)= 2T COIAD” 2o Aher A,

9

185



Ax=0,1 Af(xg)=—0,048; Ag(xy)~—0,051; Af (xy) > Ag(xp);
Ax=0,3 Af(xg)=—013; Aglxg)~—-0,16;A1(xq)> Ag(xp).

2. f(x)=x3+2x2—5x+6;
(xo)=Ax> +3x5 Ax +3x,Ax? +2Ax% +4x,Ax —5Ax ;

Af (xo)
Ax

=

= Ax? +3x] +3xgAx+2Ax +4x, -5 ;

f(x0)
Ax

lim =3x§ +4xy-5.

C-22

1. mt)=2+1t;5 x(t)=1* —t; V(e)=20—15 Vm=2t" +3t -2
F=4t+3; F(1)=7 H.

2. a) f(x)=x2—2x/;;f'(x)=2x—%;
x
x+2 Loy, 1
_x+1—l+m,f(x)— (x+l)2.

6 /(x)

C'23
1.
sV s .

0) lim f (x) He cymecTByer ; lim f (x):l ;B) VE (— 1;2,5)
x——1 x—>2

pA
x+4
X)=———=vx+5+1,
f( ) Vx+5-1
x#—4;

|f(x)_2|:‘\/R—l‘<O,2;

xe(~4,36,-3,56); 5=0,36.
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C-24

1. lim f(x)=3; lim g(x)=-2;

x—2 x—2

2 lim f)+g*(x) _3+4 7,
w2 df(1)+3g(x) 12-6 6

o) tim (70 + (=&l | + (V7)==
= lim(2/(x)-2g(x))= 6+4=10.

2
2 2) lim =~ —5x+6_lim (x—3)(x—2)_ 1

3 y24x—12 3 (x+4)fx-3) 7

9 2 (x+3)(x—3)(\/x+7+2)_ 2|
6)QT%[¢;:— S ]‘JT%[ 3 Z”J‘ 42

C-25

clor. o 3 5 100,
f (X)Z ——3+—7+101x

\/— \/— 4x2  2x2
0) g(x):(3x X )\F 3 2x)\/_+ (3x x )

2. f(x)={x3’x20 _ s £0)=tim L0 =10

-x7, x<0 x—0 X
C-26

) f(x)=2x" +322 —12x; £'(x)=6(x? + x—2)=0;
mpux=-2, x=1;
f'(x)>0 mpu x<-2, x>1; f'(x)<0 npu xe(—2;l);
3—x2 ' —2x? —4x-3+x? —x?—4x-3
x+2 )= (x+2) T (42)? ’
f'(x)=0 mpu x2 +4x+43=0; x=-3, x=-1;

6) f(x)=
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f'(x)>0 mpu x € (-3;-2)u(-2;-1);
7 (x)<0, xe(-w;=3)u(-1;m).

C-27
1 ) f(x) ! o3 Xt -420
. a x:—; :
1-vx2 -4 1-Vx2-4>0

2 W ) = e
1———
1-x
) =1=1+ 2= S U=
f,,(x)z ! n=3p—2;fn(x)=x,n=3p;

£i()=1-L n=3p-1;
X

OJ3: nna f(x):xe (—oo;l)u(l;O) S st f,(x):xe (—OO;O)U(O;I)U(I;OO)
npu n > 2.

3. a) f(x)=v2x*-3x*+7;

2
f'(x):&;
x/2x3 —3xr 47

0) f(x)z(x2 +x\/7)7;
f'(x)=7(2x+«/7Xx2 +xﬁ)6,
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C-28

a) f(x) = cos 3x cos 2x —sin 3xsin 2x = cos 5x; f (x) =-5sin5x;
l—tgz(x+l) : -2

0 =——————<=cig|2x+2); =

) f(x) 2tg(x+1) cg( t ) 4 (X) sin2(2x+2)

B) f(x):%cos4(2x2 —3); f'()c)=—2cos3(2x2 —3)Sin(2x2 —3X4x).

C-29
1. lim >aj;__f/_ (\/;J“/_X““ 22?7;512%.
1 1
) IS I (”2)(“3) o
xt—6x?+8 (x—Z)(x+2)(x—\/EXx+x/E) ’
+ - - — ' -+

2 .7 12 13 B o2 g
xe(—oo;—z)u(—x/_;—%}u[%;\/EJu(2;+oo).

0)
1 2 3
+ > y
x—-2 x-3 x-4
x2 —7x+124+2x> “12x+16=3x> +15x—18

(x—2)(x—3)(x—4) >0
—4x+10 -0
(x—2)(x—3)(x—4) ’
[x_;j e e
(x=2)(x=3)(x—4) <% 2 25 3 4 X
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2Wx A3

i T 3 ' . T
2. =cos| 2x+— |3 fl——|=—3 ¥y =-2sin| 2x+— |;
g (xsj f(lzj 2 (xzj

( = 3 n
Y|i——= :_l;ykaa:__x__

12 2 12°
C-31
1. (399992 - y1.00004 | ~ (2 - 0.00002 - 1~ 0,00002)"" ~
~1-0,0024 = 0,9976 .
2. c0s33% ~ 0,8660 cos 3° —%sin 3% ~0,8399.
C-32
L. S(t):—ltz SRLPE R V(t):—ltz +7t =15 alt)=—1+7;
6 2 2
a) 7c; 6)V(7)=—£+48=£ Mm/c.
2 2
2 -4 16
2 t)l=——: V()= s alr)= ;
2 2t-1 2 (2t 1) () (2e-1)°
16m0 3
= =2m,S3(1).
(21_1)3 mO ()
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C-33

1. f(x):x3—3x2+2x—7;f'(x)=3x2—6x+2:0 npu
3443
x= ;
3
f(x) Bo3pacraer npu x € {—w;#} UF +3ﬁ ;+oo];
3-43 3+43
yOBIBaeT IIpH X € ; .
3 3

2. f(x)=8sin? x +2cos2x+2=6—2cos2x;

f'(x)=16sinx—4sin2x; f'(x)=0

T
X max =E+TWZ; Xmin = 7.

CM.pHC.

:(x—S)(x+3).
f(x) (x+2)2 ’
oy (x+3)(x+2)2 +(x—5)(x+2)2 —2(x+2)(x+5)(x+3)_
f(X)— 4 -
(x+2)
_xC+5x+6+x° —3x—10-2x" +4x+30 _ 6x+26
(x+2)3 (x+2)3 ’
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f(x) Bo3pacTaer npu x < —?, U X >—2;yObIBaeT Ipu X € [— ? ;—Zj

13 13) 44
Xmax = ——; X =—2 —He npuHagnexur O3; f| —— [=—.
2 P A f( 3) 361
C-35
1.
Y

h(x)=—8x2 -2x+1; x, :—%;

2 1

hy =——+—+1=1—;
g8 8 8

xeR, h(x)e(—oogﬂ;

1
h(x) Bo3pacraer mpu x < —g ; yObIBaeT npu x > —% ;

1 1
Hym: x=——, x=—.
Y 2 4

2.
3x2 —6x—-1<0;

xe(3_2ﬁ'3+2ﬁJ,

3 3

192



%xz —2x? +2x—§<0; X3 —3x? +3x-1<0;

(x—l x? —2x+1)<0; (x—1)3<0;BepHoan/1x<1.

C-36

_ 3x _ 3x
2 adx+d (x+2)?]
oy 3% +12x+12-6x2 —12x  —3x+12 -3 —4)
f(x)= 4 - . 3
(x+2) (x+2) (x+2)
f'(x)=0 mpu X, =2, x=-2 =e Bxogut B O/I3;

f(x)

f(x)Bo3pacraer mpu x € (—2;2]; yOBIBaeT pu. x < —2, X >2.

C-37
1.
flx)=v2-x-x?;0/3: xe[—2;l]
' -1-2x 1
f (x):—; Xmax =775 5
2/2—x—x? 2
2

ITycTs Gombie ocH. =2x

H =400 — x° + 20x — 100 =+/300 + 20x — x2
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= (x+ 101300 +20x — x? ;

S
S'(x)=/300 + 20x — x° +(x+10—)(10_x)=0;
V300 + 20x — x?
300 +20x — x> —x2 +100=0; x> —10x—200=0;
x =0 -ge mogxoautr = x =40 cMm.

C-38
1.

3. 4 4
Cosa=§,sm[3:g,tg(x:§;0<0c<n,ocelquBepTH;
0<B<g;0<y<7r,yel YEeTBEPTH,
sinoc—i cosB—é'Sin _4 cos _3,

59 59 Y 59 Y 53
cos(oc+B+y):cosacosBcosy—sinasinBcosy—
—sin a.cosfsiny — cosa sin 3 sin _333_ 443

v ! 555 555
443 344 16(9 N 27 117
555 555 25(5) 125 125
2.
.2
sin” 4o =2sinosin2a ;
2 cosa + cos3a + cos Sa
sin? 4o, _ 4sin” acos® 2a

=2sino'sin 20 .

2cos 20/(cos o+ cos3a) 4 cos? 20000 o
0 0
b 8230 g8 2—J§;
1+ t¢8°1g23° 2+43
sin150=\/1_\/§/2 =\/2_\/§
2 2
\/2+«/§

2

>

cos15% =

194



C-39

a)

CM.pHC.

f(x):sin(%—gj,xeR, :\ ] ;/1-\ }x
be [_ y 1] In _xv T \x

T=4r
BO3pacTaeT: =

—3—n+ 4nn;5—n+ 4nn
8 8

yOBIBaeT: x € [%T + 47[11;13?TC + 47m}

max (Tc + 47n; 1); min (—n + 4nn; 1)
6) f(x)zcos(bc—gj,xeR,ye[—l;l];T=l
T

CM.pHC. sy

T b
BO3pAcTaeT: {— 7 + 7tn; 1 + nn} ,

T
max: | —+ mn;l
(4 j

i 3n
yObIBaeT: | — + mn;— + 71n |,
4 4

. 3n
min ;| — + mn;l
4
B) V=t lx+E ;
y=1g 3 1)

1 T 3n
cos| —x+—|#0;, x#—+3mn,
3 4 4

yeR

CM.pHC.
BO3pacTaeT Ha R

3n
HYJIH: X = T +3mn
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C-40

1.

a) cos 2arcsinE =1—i=1_7
5 25 25

1
0) arctg\/g +arctg — = arctgx/g + arcctgx/_ :g

NG

> a) cosxcos2xcos4dx =1
cosx=1 cosx=-1
cosdx=1 x=2mn; cosdx=-1 g,
cos2x =1 cos2x=1
cosx =—1 cosx=1
cosdx=1 a; cosdx=1 a;
cos2x=-1 cos2x=-1

0) 8cos(’x:3c0s4x+cos2x+4;
1—cos® 2x +3cos? 2x — 3cos 2x = 6.¢cos” 2x+cos2x+1;
cost(+ cos’ 2x+3c052x+4):0;

A<0;
T n
xX=—+—
4 2
3.

. . T
a) cosx <sinx; s1n(x—zj>0;

xXe E+7m;£+7m
4 4

6) cos x(sin X+ %j >0

X e —£+27m;£+27m ) 7—n+27m;3—n+27m
6 2 6 2
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C-42

1.
a) x> -8 +12<0; [x]e[26]; xe[-6:-2]U[26]
15

0) 1+—2>§ OJ13: x#0; x? —8x+15>0; xe(-0;3) U (5;+0)
X X

1 1 2 x*42x+xr—4-2x%+4x
a) +—=< ;
x—-2 x x+2 x(x—2)(x+2)

<0

-2 0 2/3 2 X

xe(—2;0)u{§;2}

(x—l)(x—Z)(x—3)
D e 2)era)

(x2 -3x+2 x—3)—(x2 +3x+2 x+3)

<0;
(xz +3x+2 x+3)
—6x? ~6x% 6 W,
(e 1)fx+2)x+1)
X%+l 50
(x+1)(x+2)(x+3) |
- + - +
3 -2 -1 X
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B)y ( 2+x2)s1nx+2xcosx

. 2
—2xs1nx+x —2)cosx+200sx—2xsmx:x cos x
42

N y= (x —x3)

.Y —42(4x —3x Xx —x3)41

; g(x)=x-x; f'(x):—iz; g (x)=1-3x?
x

f'(x)—g'(x):—iz—l+3x2 <0
X
OM3:x#0; 3x* —x? —2<0; 1=1+24=25; x* €(0;]]

xe [— 1;0) ) (O;l]
C-44

1. flx)=x? —2x+2; f(x)=2x-2
Vae :xg —2x, +2+(2x0 —ZXx—xO)
1=2xg — 2xo +2 - 2(x, = 1)x, +1)
l=—xg — 20y +4; x5 +2x,=3=0
Al4=4
Xg==3,xy=1; y=1, y=-—8x-7

2.

200
a) (\/16,000032 - \/8,999982) ~ (4 + 0,000004 — 3 + 0,000003)** =
~1+0,000007 - 200 =1,0014

+ l‘g30

0) 1g48° = =~ 11047
—1g3
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2 2 2
S(t):i~V(t):2t +2—4¢ :2—21‘ Y, =2

2 +1 (t2+1)2 (t2+1)2

v(t)= ﬁ_l 2-22 =2 11 2+ 4-1=0

(t +1)

Jq/4=5

2=24+45: t:m

alt)= e 1] a2 1)
(t2+1)4

47 — 44 — 4 —4(3—t +t+1)
(t +1) B (t3 )
8[(«/5 2I\/ 1)“/«/5 )

3
-5 -1)
C-45
1) 3 xopHs
b2
2)Ilycte a- 60k.cTOp, 6- OcH. H = a’ Y
2a+b=2p > >
1 s b b 1 2
25, 8==> +——pb——=—byp~ - pb
s=Lplar b 2\/p 4 PPy TNk
2 4

' 1 —bp 2
S'(b)==+p* - pb+———==0; 2p> -2pb=bp
2 411p2—pb

2 2
b= P a=p-— p_2P => TPEYTOJIbHUK NPaBUIIbHBIN

3° 3 3
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ITPOBEPOYHAS PABOTA Ne 1 B1

. 4
1. cosou=—, sino =——
5 5

Sin 0. — Op/AMHATA YIJIa O Ha €HHUYHOM OKP.
coso. — abcuucca yria o Ha eIMHUYHOI OKp.

sint=0, cost=-1; sin(— 6300): sin 90° =1; cos(— 6300)20

)
2. L=2mr=10m; Aleo—nzs—n
22 11
. 1
3. sma:—,cosoc:iﬁ
2 2
4. (sina+cosa)2+(sinoc—cosa)2—2=2—2=0
1 1 .
5. 1- = 3 ;l—coszoc:smz(x
l+1g7a l+ctga
6. c0s350° sin%E <0
7. y=x'; y=sinx; y=r1gx
3 3 (=
8. cosa=——; cos(n—oc):—cosoc:—; sin| ——oa. [=cosa
4 4 2

T . . .
cos(; - oc} =sina; sin(n—a)=sina; cos(n - a)=—cosa

. (3m 3n .
sin| — —a |=—cosa ; cos| — — o |=—sina
2 2

9. cosa=1,sina=0, sin2a=0
10. sin 2o —sin 2 = 2sin(oc - B)cos(oc + [3)
atfp aFp

Ccos

sina £sinf =2sin 5
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B-2

1 sinoc——é cosoL——i toc—3 ctot—i
. 2 5 b g 4 2 g 3
lgd — OTHOIICHHUC OPANHATHI TOYKH K €€ 8.6CHI/ICC€
ctg@ — OTHOIIICHHE a0CIIMCCHI TOUKH K €€ OpMHATE
ctg% - tg% —1; crg(-450°)=0; 1g540° =0
2 n
2. S=mr-=Tn; S=—-0,7=2,45
2n
. 1
3. cosazﬁ,sma:i—,tgaziﬁ
2 2 3
4. (sin o+ cos oc)2 - (cos o —sin oc)2 +sina.cosa =

=2sin2o +lsin2a:§sin2a
2 2

1
5. —F+ cos2o = (1 + tgzoc)cos2 o
I+ctg”a
.2 2 2 oy —
sin“a+cos” aa=cos” a+sina =1
.7
6. smTchthSOO >0
7. y:xz,y:cosx,y:ctgx
8. ctg(%+aj=—tga=2,7
9.
4 —
cosa:—,aeIVw.;singz— ! 4/5=—L
5 2\ 2 J1o0
10. (cos 2B + cos 2(1): 2cos(oc + B)cos((x - B)

-B . a+pP
2

. a
cosa —cosP= —2s1nTsm
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ITPOBEPOYHAS PABOTA Ne 2 B-1

1. y= 21 , XeR
x“+1
(b-11151 — 3aBHCHMOCTB Y OT X, T/I¢ K&KIOMY X CTaBUTCSI B COOTBETCTBUE
SIIMHCTBCHHOC 3HAYCHHUE ).
00:1. omp. (-IIMU — MH-BO 3HAYEHHUH KOTOPOE MOXKET PUHUMATH X.
00J1. 3H. -I[MK — MH-BO 3HAYEHUI KOTOPOE MOXKET MPUHUMATB ).

2. f(x):xz—2x+1=(x—1)2
Bo3pacTaer X >1, yObiBaeT x <1
(byHKIVS Ha3. BO3pacT. Ha MH-Be P, ecmn A V x, x, € P, x; > x,,

fx)> f(xy)
3. a) f(x)=cos2x; f(~x)=cos(~2x)=cos2x = f(x)

6) f(x)=sin? x; f(—x):sinz(—x):sinzx:f(x)

B) f(x)=2x*-3x%; f(- x)=2(— x4)—3(— x4)= 2x* = 3x% = f(x)
4.

f(x):x3+x 107y
CM.pHC. 8
f(x)=0,x=OnyJm 6
xe€R, ye R, u3 puc. BUIHO, 4
410 (h-1Ms Bo3pacTaet Ha R. 2
Cxema:
1) O61. omp., 00:1. 3H 0 -8 6 42 2 4.6 810
2)Hynn 2
3) IIpomexyTok =
Bo3pacTaHusl (YObIBaHMS) 8
4) DkcTpeMyMbI (U3 HUX "
BBIOpaTh max 1 min ¢-1un)
0

5. sin2, sin4, sin6
Ortser: sin4,sin6,sin 2

6. a) f(x)= sin(3x + gj T = %”

0) f(x)=tg2(x—%)=ctg2x; T=mn
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7. a) tgﬁ+tg(— ﬁ):o
6) 1g 228 c1g 0T _ g 227 4o 36T
& 7 & 7 g 7 & 7

s
tg(oc + n): tga ; tg(; - oc] =ciga ; tg(a + 2n): tgo
3
8. arccos(— 1) =T ; arccos— = R
2 6
APKKOCHUHYCOM 4YHUCJIa @ Ha3. TAKOC YHCIIO € [O,‘7Z’] COS, KOTOpPOI'0 paBCH a

arccosa , ONPEJIENIEH NPU a € [—1;1]

i 3n 7mn
9. tg| 2x——|=1; x=—+—
2 g( * 8} * 16 2

6) 2c08 T+1]=1: To1=4F 4 omn: x= 22524 dmn
2 2 3 3

sinx=a, |a|£l; x=(—1)k arcsina + mk

10. a) 1g2x>1; xe E-;-E;E nn
8 2 4 2

6) sinx<-1; x=—§+27tn

I |x+y=f£—+2mn x==+Z 0tk
cos(x + y) =— 46
11. 25 )
sin(x - y)=1 x—y=—+2nk y=i%—£+nn—nk
B-2
1) cm.puc.
I'paduk ¢-1iuu — MH-BO TOYEK Ha
II-TH YAOBJIETBOPSIOMNX KaKOMY-IIHO0
yp-10 X
2) nomycTuM, 4To 10 -8 6 - 2 4 6 8 10
f (x) = g uMeeT 2 KOpHSL., ToTraa 2|

f (x )z f (xz) =a ,4TO HE MOJIXOIUT
TIOJ1 OTIp. BO3pacTaroIeit
(yObIBatomeit) ¢-uuu. -8
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@-us HY YeTHAsI HU HUYETHAs, T.K. IPOMEXYTOK YOBIBaHUS HE JeIHUTCS
npsMoit x=0 monosaM U SKCTpeMyM (-IIMU He HAXOAUTCS Ha 3TOH NPSIMOM.

5. ¥y =COS| 2x+E 5 max: —l+1'cn;l 5 min: ﬂ+7m;—1
5 10 10
Y =cosa , BO3pacTaeT: [— T+ 2mn; 2nn]; yOBIBaeT: [2Ttn; 2mn + n]

X, =2mn —max, f(xl):l; X, =m+27mn —min, f(x2)=—1

6. a)f(x):cos(g—%j, T =41 ;06) f(x):sin2x+tgx

fl(x)zsin2 x, Iy=m; fz(x)=tgx, I,=n=>T=mn
G- Has. nepuoauyeckoit | f (x)z f (x +T ) ,
rae T -nepuon, ms Vx.

7. arctg(— 1) = —% ; arctg % = %

T T
arctga, onpeeNeH upu V a, arctga € (— E’Ej
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3n T T
8. a)ma; ©O)HET,TK. —¢&|——;—
) I ) HET, T.K > { > 2:|

arcsin a - Takoe Yucio [—g,g} , $in KOTOPOTO paBeH a, |a| <1
9. a) 4sin X2 =2; E—2:(—1)1{£+Tck; xz(—l)k£+2nk+4
2 2 6 3

0) tg33x=3; tg3x:ix/§; x=ig+%k; cosx=a, |a|£1

x =ztarccosa + 2nn

10. a) cosx>l;xe —£+2nn;£+2nn
2 3 3
6) 1g2x<1; xe —£+n_k;£+n_k
4 2°8 2
T T sin(y+£]—1
X+y=— X=—— -
11. 77 T2 , 4
sinx+siny=\/5 siny+005y=\/5 ng_y

y=£+2nn; Xx==_2m
4 4

ITPOBEPOYHAS PABOTA Ne 3 B-1

1.
a) 2x% =3x+120
J1=9-8=1 i 4 L4
1
xXe (— 00; %} ) [1;+oo) 12 x
5 (x—l)(2x+3)<0; (x—l)(2x+3)<0
(x2—6x+8) (x—2)(x—4)

xe(—%;lju(2;4) + - + - +

3/2 1 2 4 X
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4

206

yz?»x3 —45x%; y' =9x2 —9x; y:cosg—sian

y' :—lsinﬁ— 2cos2x
2 2

CKOpPOCTh B TOYKE X

x(e)=3x" —27 +1

a) V(t)=126> —61%; alt)=36t* —12¢
6) V(2)=72; a(2)=120

=xvx+l; g(x)=Ax+l+—

g3)=2+ % =275 (gl)/(x)) = g (x)/ (x) + glx)s" ()

VW17 = (2(1 +0,0625 - %D ~2,03

7(6)=x- 24 f'(x)=1—%=0
x=1

yObIBaeT: x € [O;l] ; Bo3pacraer: x =1

| 1
y=x° —g; y =3x2—§=0; x=%—;

n_tr 1.2 [ 1\)_2.
N3)7277 9" 277 73) 7277

1 . 1
max:x=——; min:x=—.
3 3



f(x)=x3 —-3x-2

CM.pHC.

-0 -8 6 -4 -

f'(x)=3(x2 —1)=O; x==1
Bo3pacraer: x <1, x>1; yObiBaer: xe[—l;l]
x=-1:max; f(—l)zO; f(l):min=—4

10.
* X
1

F@)=2+2=4: 11)=5. f(3)=43

max: f(1)= 5; min: f(2)= 4

f(X)=x+i, xel13]; f‘(x)zl_izo’ =12
2

B-2

1. a) 3x—7x2§0;x(7x—3)20
-+ - +
x

0 3/7

xe(-o0]u Bﬁooj
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x* —5x—6 50 (x—6)(x+1)>0

(x—2)(x+3) ’ (x—2)(x+3)

0)

v

2.
y=2x2 -1; y(3)=17; y' =4x ; y'(3)=12
yp =17 +12(x=3)=12x-19

3.
y=25x2 —x°; y =5x—5x"; y=tg2x—2cﬁtg§;
2 1
= > +
cos” 2x sinzi

reoMeTpUuY. CMBICII HpOHSBOZ[HOﬁ B T. X -Ig yTJia HAaKJIOHA KacaTeJIbHOM.

4.
ot)=2t* ~1;2) 0 (1)=8 ~1;6) ©'(2)=63

1
o(t)=0, npu t_E

s.

flx) =2t

X
X
—A/ 1
)f'(x): va—l >4 _ —x+2 ,6) f‘(2):0
' x2 2x24x -1 '

6.

100
5

7)) =02 1] £'(x)=600x2 (2x* —1)
(F(e))) = 1 (glx))- & (x

~—

y:x3 +x;y =3x? + 1> 0 = Bo3pacraer Ha R
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_x2+2x+2.
x+1
CM.pHC.
b
1 &8 6 4 20 2 4 6 & 10
_2.
-4t
_6.
_8,
0.
1 ) 1
y=x+1+——; y :1——2 =0; x=0x=-2;
+1 (x+1)
Bo3pactaer: X <—2, x >0 ; yObiBaeT: xe[—Z;O],x;t—l;
X max =2, X min =0.
10.
12=a+b a=12-b .
) 55 ) ;y(x):4b—24:O;
y=a“+b y=2b"=24b+144
6=6
a = 6 = cyMMa KBaJpaToB max
6=0

a =12 = cymma KBaJpaToB min
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IIpumepHbIe KOHTPOJIbHBIE PA0OTHI

KP Ne1.B 1.
1. a)sin240°:—sin60°=—£.;6).cos3—n:—£.
2 4 2
B) ctg(—%) = 3.
. 3 3n
2. sinoe=——; T<o<—;
5 2
4
a)coso =——;
5
n 1 3 4 33 4433
6)cos(—-—a)=—coso+——sinol = —————=— .
3 2 2 10 10 10
.2 .
N S AL RS T L
cos“ a—sin” o cos 2o
4. Sinx +cosx =m; ﬁ(sin(x+§))=m;

me[—J2;42]. x=(-1)F arcsinﬂ—§+ k.

NG

2x = (—1)k2arcsin£ —§+ 21k

V2
m T m
sin 2x = sin(2arcsin— — —) = —cos(2arcsin—) =
72 Np
2
=2 o m? .
2
KP Ne 1. B 2.
1. a) cos240°=—cos60°:—l;6) sinz—nzﬁ;
2 3 2
T
B) 1g(-3) = 3.
15 T
2. coso=——; —<o<Tm;
17 2
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. 8
a).sina = —;
17

153 8 _8-15/3

34 34 34

. 1.
0). sm(£+a) :—300sa+—s1n0c =-
3 2 2

2cos’ a -t in2
3. —CZOS o gzoc =—tg20t;—81n % =—tg2a.
sin” oL — cos” o, —cos2a
4. sinx—cosx:n;sin(x—z)zi; ne[—ﬁ;ﬁ];
4"
1-2sinx-cosx=n’; sin2x=1-n?.
KP Ne 1. B 3.
1. a) 1g300° = —1g60° = —/3 ;
. 7 2
0) s1n(—5—n)=£; B) cos—nz c0s£=—
4 2 4 4 2
. 4 T
2. sino, =—3 —<a<Tm;
5 2
3 4 s 1—-tga 7 3
a) cosa=——; tgoa=——; 0)ig(——a)= =——=-—=-7
) R
sin 3o — sin o sin o, - COs o
3. — =1ga; — =1ga.
cos3a +cosa cos2a. - cosa,
4, x;tﬂ.
2
mI‘Y
3.
(3
4’.
x
~10w -8r 6w —4r -2 &  2x 4r 6% Sw 10w

4
6t
-8t

104
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2) cig300° = —cig60° = ——— : 6) cos 2T =L,
NE 3 2
. n .5t 1
B) sin(——) =sin— = —.
) sin( 6) 6 "2
3 3n
CosSOL=—— ;<< —;
5 2
. 4 4 1
a) sino=—-—; ifgo=—. @) tg(£+oc): +thL:—Z-E:—I
5 3 4 1-1tga 31
cosa —cosSa sin 3o - sin 20
—————=1g20; ———— =1g2u.
sin 5o + sin o sin 3o - cos2a
T
X+ —.
2
101Y 1
f
8 /
{
6r
I
4 g
!
2 ff
X
ton r 6w dn —3x O] 3x dr 6r 8 10n
14
{
16
i
§ -8
!
f 10
KP Ne 2. B 1.
Jii2 x>
= ; O/13: -2:3)U(3,+0).
Y=g il i3 xe[-23)u( )

212

KP Ne 1. B 4.

1 1
sin(=750°) + ctg945° = —sin30° + ctg45° = 5 +1= 7

f(x)=2x"+4dtgx ;
f(—x)=2(-x)" +4tg(—x)=-2x" —4tgx =—f(x).



aty

y=2sinx. xeR; ye[-2;2].

y BO3pacTaeT Ha

xe[—£+2n; E+21t];
2 2

max: (g +2m;, 2);
s 3n
y yOBIBaeT Ha X €[— 2 +2m, > +2m];

min: (— g +2m;, —2).

x>0
5. y:M M;OIB: x<5 ;xel0; ) (E 3_TC) ( :5].
cos x
cosx =0
KP Ne 2. B 2.
1 = 22x+1 OJ13: Xx2-2 e[—l;2)u(2;+oo).
x" -4 X # 32, 2
1 3
2. cos1140° + tg(—495°) = cos 360° — £g135° = 5+1 = 5
_3(—x —3x2
3. f(x): 3o =—f(x).

s1n( x) sin x

y=15cosx xeR

T
HYJH: X = B + Tn.

y BO3pacTaer Ha x € [—m + 2nn;2nn].

yObIBaeT Ha X € [27tn; Tt + 27tn].

max: (2nn;%) min: (1 + 27tn;—-1).
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x<0

)= 3V—x+24Jx+4 L Omm3:

5. - x2-4 ; xe[-4—n)U(-m0).
sin x )
sinx #0
KP Ne 2. B 3.

— x<1

1. y= 21—x ;003:4x #0 x € (—00;0) U (0:1].
X7 =2x
xX#2

2. sin(—660°) + cos 810° = sin 60° + cos(—90°) = g
3. h(x)=3x*1gx h(=x)=3(=x)*tg(-x) = =3x*1gx =—h(x) .

!
y:smEx xeR; ye[-Ll].

HYJIU: X = 27m ; /\ l/\
BO3pACTaeT: X € [—m +4mn; 1t + 4nn]. T IS N ;
yObIBaerT: x € [T+ 4nn;3m + 4mn] u \./

max: (1 +4nn;l) ;

min: (-7 + 4mn;—1).

4r 3w -2 -z O Ir 2 3w d4n

. X 1
y= s1n5 BO3pacTaeT HA X € [nn;zn +7tn] .
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KP Ne 2. B 4.

x<-1
1. y= “;x_l OI3:4 x#0 ; x<—1, x#-3; xe(-0;-3)U(-3;-1]
x° +3x
x#-3
1 3
2. c0s 840° + £g(—585°) = cos 120° + 1g135° = -3 ~-1= -
5x3 5(=x)> 5x3
E e P S N G B SR
sin x sin(—x) sinx
4,
3ty

X
y=cos—=0 x=mn+2nn Hymm.

y BO3pacTaer Ha [—2m+4nn; 4nn] W\/\/X

max: (4mn;l). “ar 3 o -ie 0 ix 2 dn d4r
y yobiBaeT Ha [4mtn; 21+ 4nn]
min: 2w +4nn; —1).

xeR. yvel-L 1]. 3
5.
aty
—al
yosBaer Ha[0; m]W[2m; 3m].
KP Ne 3. B 1.
1. a) sinx:—l;x:—§+2nn;

0) 2coszx—cosx—1:O; cosx=1; x=2nn;

CosSXx = —l; X = i2£+27m.
2 3

215



B).sin2x+x/§sinx~cosx:0.; ﬁsian—cost:—l;

. 1
sin(2x — %) = ——; x:(_l)k+1l+l+“_k;
6 2 12 12 2
2. sinxz—l;xe[—£+2nn; E+2nn].
2 6 6
x=mn-y y =D I
3 rry=m . 5 4
' sinx +sin y = —/2.” siny:—T.’ x:n_(_l)kﬂ%_nn'
. sinx <1
4. |251nx—1|£1; ) ; X €[2nn; m+2mn].
sinx > 0.
KP Ne 3. B 2.
1. a) cosx=—1; x=n+2mn;
6) 2sin’ x—sinx—1=0;
sinx =1 x=£+27m;
2
. 1
sinx =—— x =)' k.
2 6
B) coszx—\/gsinx-cosx:o; cosx=0; x:§+nn.
1 T
cosx #0; tgx = —; x=—+Tmk.
Ng 6
2. cosxﬁ—l;xe[z—ﬂ+2nn; 4—n+27m].
2 3 3
xX=m—y.
x+y=mn
3. 9 H J_ ;y=i3—n+2nn.
cosx—cosy:ﬁ. cosyz—T. 4
cosx <0
4. |2cosx+1|£1; ; xe[£+2nn;3—n+2nn].
cosx > —1. 2 2
KP Ne 3. B 3.
. 2 kT
1. a).sinx =—; x=(-1)" —+ nk.
) 2 (-1 2
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0) 2sin2x=cosx+l; 2coszx+c0sx—l=0;
1 T
cosx=—-1. x=mn+2mnn.; cosx=—,x:i§+2nn;

B) sin® x—2sinx-cosx =3cos’x cosx#0;

tgzx—2tgx—3 =0. tgx =3 x=arctg3 + k.
b
tgx =—1 X =——+T7k.
& 4
tgx > —1 xe [—%+ nn;£+nn).
b 3n
x+y:§ . x=5—y. . y:—T—i-Znn.
. T ’ Sn
sinx+siny:—\/5. s1n(y+z)=—1. x=7—27m.
. . . 1
2sin? x +sinx—1<0. sinxe[-1;, —].

xe [—7—n+2nn; E-i—27tn].
6 6

KP Ne 3. B 4.

2
a) cosx =—; x:i£+2nk.
2 4

0) 2cos2x—l:sinx; 2sin? x+sinx—1=0

sinx:—l;x=—£+27m; sinx:l ;x:(—l)k£+nk.
2 2 6

B) sin? x+sinx-cosx = 2cos’ x, cosx#0.

1g°x+1gy=2=0 1gx=-2 x =~arctg® + k.
T
tgx =1 x=—+mk.
& 4
tgxsx/g. xe(—§+nn;§+nn].
- - . T

5 . .
cosx—cosy =—+2. |siny+cosy=+/2. x=5+y,
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T
=—+27n.
Y 4

x:3—n+2nn.
4

1
4. 2cos? x—cosx—1<0 cosxe[—z;l].

X e [—2?75+ Znn;zTnJr 2nn].

KP Ne 4. B 1.
1. y=x' Av=yx, +2x, A+ (M) —x,” = (M) +2 x, Ax.
Xo=1 A&=06 Ay=036+12=156.
2. a) f(x)>§x3+x2+2x F(x)=x2 +2x+2.
9 o) =5 x P=-5 -1
X X

B) g(x) =4sinx g'(x)=4cosx g'(—zTn)z—Z.

(x+2)?
1

S G I O R CR O R

r) h(x) = % ' (x) = h'(-1) = -8.

SO (- 4)=0 x=0 x=+2 HoTK.
g'(x)
x>0=>x=2.

4. f(x)=-05xx [l 7'(0)=0.

KP Ne 4. B 2.
I-F%xz Ay:Axxﬁ(sz)% x=1 Ax=08.;Ay=08+0,32=112.
2. a) f(x):—§x3+2x2—x f’(x)=-2x2+4x-l.

0) f(x):iz+x f/(x):—%+l.
X X
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B) g(x)=3cosx g'(x)=-3sinx g'(-%n ):%.

3+2x
x=2"

-7
(x-2)

f(x)=§x3 C18x; P0-2X-18; g2 ; g0=—;
X

N

0 f(x)=

'(x)= =3 H(1)=-T.

f:(x) =2Jx(x? =9) x=0; x=£3, Ho x>0 => x=3.
g'(x)
JeO=2x[x],  ma, f'(0)=0.

KP Ne 4. B 3.

| | 8=2x+s. 3
=" fl = |==:fx,t Ax) =8 ; ;—K =6=.k=525.
= 5] an=sil 1St

—=—kK+8.
8 2

a) f(x)=§x3 —x?—7x; f’(x)=2x2 -2x-7.

1 1
6) P)=—=+7; @)=-—r0.
o= +T5 9=

3
B) g(x)=2tgx; gx)= 2/cos’x; g’-Tn)=4.

Sl pg=—U L H(2)=11.
43 (x+3)

r) hx)=

1
6v/x
x2=4x

fx)gx)= =0, x=0ux=4, Ho x>0 = x=4.
2\x

fo=x-6x"; f1x)=3(x"-4x); g(x)=%"; g)=

f)=X"+1; flzt) =g (+1=x gl=x—1.
KP No 4. B 4.

y=%x3; 1(0,6)=0,108;  1(2)=4.

4=2k+6 ' 1,4k = 3,892.
0,108 =0,6x +¢’ k=2,78.
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2. a) f(x):—%x3 +4x* +2x. f(x)=—x"+8x+2.

6) P =210 @)=

X X
4
B g4 ctex  gx)=——e—; ¢/(—=2)=-18
sin” x 3 3
_3x+4 _ -13 _

r) h(x)——x_3 . h(X) Y h'(4)=-13.
S e s e g,(x):%,

f(x)g'(x)= x:/—;x =0; x=0u x=2,H0x>0 = x=2.
4. fx)=x-2; g(x*2)=x; gx)=vx+2.

KP. Ne 5. B1.

x? -9

1. 0; =
x=3 e + - b >
x € (~0;=3) U (35) . 3 3 5 X
2. X(H)=t"+5; Vv()=2t; v(3)=6.
3, f(x):z—l; f'(x):iz;
X X
1N . _£

f(1)=1; a= .

4. f=x>+1;  fO)=2; fm=2x; [ O=2;

220
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5. x(x2 +4x+4Wx -1<0;

xe(-ow; —1]ufl) >
-2 -1 0 1 X

KP. N\e § B2.

x4
>0;
x+5 - + - +
x € (-5;-2) U (2;400) .
2. X(=30+21+1;
V()=9r+2  v(2)=38.

3. f(x)=3—i; f'(x)=i2; =l a=—.
x x

L.

v

4. f(x)=x—1;

J-D=0;  f (x)=2x; f(-1)=-25y=-2x-2.
5. (2D V25— =0 x(x—1)2V25-x2 > 0;
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KP. N\e S B3.

(x=D@x+3)

x=5 - + - +
xe(_w —E}u[l' : -3/2 1 X
Do |l 9)
x(1)=30> + 21 +1; v(t) =912 +2;
a(v) =18¢; a(2) =36.
2 S 0 P

f@=1-—=; () =—7F;
X

s
x2

f(x)=x*=2x; f(2)=0;

f'(2)22.; Vikae =2x-4.

f'(x)=2x-2;




KP. N\e S B4.

1 wzo;
x—4 -_ + — +
72 2 4 X
xe{—%; 2})(4; +oo)
2. x()=202 +3t+1; w()=602+3; a(t)=12t; a(3)=36m/c.
3 3
3. fo=2-Y f’(x)=£2; rO=v3;  a=_.
X X 3.
4,

f(x)=x?+2x; f'(x)=2x+2; f(-2)=0 f'(-2)=-2.
y=-2x-4.
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KP. N\e 6 B1.

f(x)=x3—3x2+4;
F'(x)=3(x? —2x)=0;
=0; xXgin=2; f0)=4 0 B 6 4
f(2)=0;
BO3pAcTaeT xe(— o0; O]u[2; +oo)
yOBIBaeT xe[O; 21.
atb=12. b=12-a.
{2a2b=y. ’{y=24a2 24>
y'=6a(8—-a)=0
a=0 a
b=12.;1 b=4 8+4=12.
y=0. |y=512.
2

xmax

3. ¢(x) =—-4,3xcos” x +sinx = —4,3x — cos 2x.

¢'(x)=—43+2sin2x < 0.

KP. N\e 6 B2.

fx)=—x>+3x*~4
f'(x)=-3x(x-2)=0.
x=0 x=2
Bo3paCTaeT:xe[0; 21. G0 8 B 4 -
yobiBaeT: x <0, x>2

f(0) =min =—-4

f(2)=max =0.

atb=9

{y=a2-3b’

b=9-a y'=9a(6 —a)

{y:27a2—3a3’a=6 b=3. 6+3=9
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3. F(x)=2sinx- sin(g + xj +3,2x = sin 2x + 3,2x.

f'(x)=2co0s2x+3,2>0.

KP. N\e 6 B3.

f(x)=%x3 —4x-3;

f’(x)=x2—4=0; x=72. R S W
A0 8 B af 2
max:f(—2)=% ; min:f(2)=——235;

f(x) yObiBaeT Ha x € [— 2; 2].

BO3pacTaeT HaX<—2 U x> 2.

5 a+b=8. | b=8-a y'=4a’(6-a)

' a’b=y. |y=8a*-a' a=6 b=2 6+2=8.
1

1
3. f(x)=c — omHO penieHbe, Tor A, c<—8§, c> 25.

2 pelieHbs c:—8l, c:2l. ; 3 peleHss, TOraa, ¢ € —81; 2l .
3 3 3 3

KP. N\e 6 B4.
1.

f(x):—%xs +4x+3;

[ ()=2x244=0;

x=%2 min:f(—2):—%;

2.

3 2

f(x) Bo3pacTaer Ha x € [— 2; 2]

max= f(2) =

yObBaeT HA X < 2, x>2.

+b=12. b=12-a. '—842(9 = q):
2. o= R ik SO T S}
y=2ab |y=24a’ -2a a=9 b=3;
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3. f(x)=m -1 pemiense, Torna, m > 8%, m <—2%;

2 KOpHSL m = 8% m= —2% ; 3 KOpHS m € (—2%; 81)

3
KP. Ne 7 B1.
.2 . 2 T TN
1. a) 2sin“—-1=0; sinx=+——; xX=—+—.
2 4 2
0) sin2x+x/§cos2x:0; cos2x #0; tg2x=—/3; x:—§+n—2n.
2x .
1. f(x)=——-3sinx; f'(x)= 3 —3cosx; f'(0)=-2.
2+x (2+x)
2. a) ZCOS)C—\/E>0; cosx>£; X e —£+2nn; £+2nn.
2 4 4
2x—x2
0) >0;
— ) — + — +
x2 4 >
Mx=2) )SO; xe(—oo;O]u[2;4). 0 2 4 X
x—4
4,
10
—1<x<3.
5. (@x? N> +x+1)<0; xe EEFREAY
27 2
cosx>0; xXe —£+2nn;£+2nn , HO £>§3
2 2 2 2
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2
KP. Ne 7 B2.
2 2 T TN
1. a) 2cos“x—1=0; cosx=+—; X=—+—);
2 4 2
. 3 n Tk
0) 3sm2x—\/§cos2x, cos2x#0; 1g2x=—; x=—+—.
3 12 2
2. 1) ==X+ Tcosx: f1(x)= _—7sinx;  f1(0)=1.
x+3 (x+3)
. . \E b4 27
3. a) ZSmx—\E>0; smx>7; Xe ?+2nn; T+2nn ;
— 2 f—
6) 4x—x SO;x(x 4)20; = " - +
x+1 x+1 >
xe(—l; O]u[4; +oo). -1 0 4 X

4,

0 8 B -4 -

f(x)e [—3; 01 IpH X € [—1;2].
5. (x?=3x)(x2—x+1)<0; xe(0; 3);
sinx >0, npu x € (Znn; T+ 271'n);

T.K. >3, 10 sinx >0, npu xe(O; 3)
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KP. Ne 7 B3.
1. a) 4sin2x-3=0; sinx:ig; x:(—l)k§+nk;
xX= (_1)k+1 gﬂ-nn.

0) sin[Zx + g) + cos[Zx + gj =0; cos[Zx + gj #0=>

b8 it mn
gl 2x+—|=-1; x=——+—.
3 24 2

x2+1 2x% +2x—x% -1

2. f(x)= +2cosx; f'(x)=—— = 2sinx;
x+1 x+1

f'(0)=-1.

REY
2 2

3. a) 2cosx+\/530; cosx <

2,2
x“(x =1 )
0) ———>0; - *

x-3 s s —_ >

xe(—l; O)U(O; 1)u(3; +oo).

4. y:2x3—3x2+5; y20 mpu x=>-1.

tling

5. (2 +1fx? —sx+6)<0;  xe( 3); sin§>0;

xe (41m; 2m + 47m);

TK.2>0, 2n>3 = sin npu xXe (2; 3)

2>0
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KP. Ne 7 B4.
V3

2
1. a) 4c052x—3:0; cosx:iT; x:i§+2nn; x:iTn+27m;

0) sin 2x—E —Cos 2xE =0; sin 2x—£ =0; x:£+ﬂ.
4 4 2 4 2
2

2 2 —x2_
2. f(x):x —2sinx; f'(x)=%—2cosx;
x+2 (x+2)
1 5
"0)=-——-2=-2.
/(0 2 5
. . ﬁ 2n b
3. a) 2s1nx+\/§£0; SlnxST; X € —?4-275}’1; —§+2nn.
x2(x?-9)
6) ——2<0; xe(-oo; -3)u(-1L 0)u(o; 3)
x+1
- -+ - — + o
-3 -1 0 3 X
4,
x>2.
2 2 X
5. (12 +3)x2 ~10x+24)<0; xe(4; 6); cos < 0;

xe(n+4nn; 3TE+4TEn);T.K.4>TE, 6<3m, 10 cos§<0;

pU X € (4; 6).
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MaTepl/laJIbI AJI UTOTOBOI'0 MNOBTOPECHUSA

B1.
cosx =0 x=£+nn;
2c0s% x+cosx=0; 1, 2
cosx =— on
2 xX=*—+27n.
3
o 1. 2
S(x)=x +Es1n2x; ['(x)=cos2x ——.
X
V9 — x2 v2_-9<0 xe[—3; 3] xe[—3; 3]
=———;0/l3: BN ; T
sinx —1 sinx =1 X#—+271n X#—
2 2
MSO; xe(-o; —Z]U[O; 3)
x-3
- + _ +
-2 0 3 X

xz(x—3):x—3; x=3 x==I.

3 TOUKH TIEPECCUCHU.




B2.

2sinx—1<0; sinx<l; xe —7—n+21m; —£+27m.
2 6 6

-1 X X 1
xX)=x  —2cos—; '(x)=sin———.
£ : 1100 =sin -
x>5
3. Vx—S(sinzx—Ssinx)>0; x=5
sinx = 0.
x=7n, n=>2, x=2
. 3-x >0;
x(x+5)
+ —_ + —_
-5 0 3
xe(—oo, —S)U(O; 31
5.

y=x3—3x+3; y'=3(x2 -1)=0;

1 9 1 35 .
x_ila y(l)_1> y(_aj_g_g_?s y(3)_21a
max —f(3) = 21.
min—f(1)=1.
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B3.

1. f(x):25inx~sin(g—xj:sin2x; f'(x)=2cos2x;
f1(m)=2.
2. f(x):ﬂ; f'(x)= 1 2>0r1p1/1 X # 3, TO ecTh IpH
3-x (x-3)
x € (—0;3) U (3;0).
. (5 . (4 LT 3n .
3. sin| =m+x |—sin| =7+ x |=2sin—cos| — + x | =sinx.
3 3 6 2
y=1
4, (y—l)(x2—3x—18)=o; x=6.
x=-3
10ty
8l
B
s
21

d0 & b 4|2 2 a & 1

y=4x2(x=2)? =4x* - 16x> +16x%;
y'=16x(x? —3x+2)=0;

x=0, x=2, x=1;

Ymax = Y()=4;

Ymin = ¥(0)=¥(2)=0; |
Hym: x =0 x=2. 5l
ybpIBaeT: x <0, xe [1; 21 8|

BO3pACTAET: X € [0; l]u x=2.
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B4.

1. f(x):2cosx~cos(g—xj:sin2x; £1(x) = 2cos 2x ; f'(gjz—z.

2. x()=3x*+203 165 v(t)=6:2 (2t +1); a(f) =36t +12t1.
v(2) =120 a(2)=168.
47 27 I
3. cos ?+x +cos T+x :2cos(1r+x)cos§:—cosx.
4.

1 1
y=Zx2(x—4)2=Zx4—2x3+4x2;
y'=x3—6x2+8x=0;
x=0 x=4 x=2.
Ymax = ¥(2) =4 G008 5 4 -

Ymin = (0) = y(4) =0. ?
BO3pACTaET: X € [0; Z]U x=4

6 8 10

yowBact: x <0, xel2; 4]

b
Ty=2 10}
5. Yy
sinx—siny:x/z
b
y==-x x=3—n+2nn.
2 )
sin| x—E “1 |y=_" 2nn
) T
BS.
sin 2o 2sina. - cosa
1. = =tga. .
1+ cos2a 2C0$20,
tgx =—4
2. tg2x+3tgx—4=0; & ;
tgx =1

x =arctg(—4) + nn
x=%+nn
3. f(x)=(3—2x)6; f'(x)=—12(3—2x)5; f'@=-12.
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4. Vx2—9(x+8)>0; xe(—8; —3)u(3; +oo).

M\l fl"
-8 3 3 X
5. y=(x-1)>%Q2x+4);

V'=2(x-D2x+4)+2(x— 1)2 =

=2(x-D2x+4+x-1)=

=2(x-DBx+3)=0.

Xmin =1 Xmax
y)=0; y(=1)=8;

y Bo3pacraeT Ha x € (—o0;—1) U (1;00);

yOBIBaeT Ha x € [— 1; 11

=-1; 0 B 6 -4

Bé.
. 3 1
1. sing=—; 0<a<90°; cosoL=—;
2 2
. 1 .
Sln(30°+(1)=—COSOL+£SHIOL=—+E=1.
2 2 4 4
2 y=05x> =2x; (y#)=0; y=x-2; y(#)=2;
Vige = 2(x—4) =2x 8.
2 2
3 3 - 3-x +2x20; X —2x—3£0;
x—2 x—=2 x—2
xe(—oo;—l]u(2;3].
— + — -~
4, 1—cos2x:sin2x; -1 2 X
sinzx—Zsinx-cosx—3cos2x=0, cosx #0.;
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tgx=3; x=arctg3+mn;

2. _3=0-
1g°x Ztgx 3=0; tgxz—l; x:—§+ﬂtn.

g(x):x4 —2x? +3;
g'(x)=4x(x* -1)=0;
Xmax =0 Xpin =% g(0)=3;
g =2; q0 8 6
yObIBaeT Ha x € (—o0;—1) U (0;1);

BO3pacTaeT Ha:
xe[—l; O]U[l; +oo)

B7.

T . . 24
cosa=——; —<o<T; sino=—; sin2a = ——.
5 2 5 25

cos 0(+5—n —CoS| a—ﬁ i L
4 4 _—2s1not-s1n7__£.i__1

3. = =
V2 sin(m + o) —+/2sina 2 2
x=25
4. == a) O/13: x # £2, 3HauuT, y HENPEpHIBHA Ha
x“—4

x € (-0;=2)U(2;0);
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x-=25 , x?—4-2x2+5x —x?+5x—-4
0 y=——5 V= 2 2 2 a2
x° -4 (x* -4 (x“—4)
x=4 x=I, Bo3pactaeT Ha x € (1;2) U (2;4).
y'=18b(12-0b)=0
b=12
a=24
c=18.

5

a+b+c=54 c=54-3b
5. a=2b ;{y=108b%—6b>;
y=abc. a=2b.

B 8.

1. sin(—840°) + 1g(—855°) = —sin 120° — 1g135° = —

B, 20
: |

+1=
2

2. f(x0)=Q2x—4)(x+1)? Fr)=2(x+D2x—4)+2(x +1)? =
=2(x+D)Q2x—4+x+1)=2(x+1)(3x-3)=0; x =+l
f(M=max=-8 f(-1)=min=0.

Bo3pacTaer x < -1, x2>1. yOBIBAET: X € [— I; 1]

3. 2sin? x —1=sinx. 2sin? x —sinx—1=0.

sinx=1 x=2+2mn sinx=—l x:(—l)k+1£+nk.
2 2 6

4.
ing
1
x
4 \yr 0 I\Jyrr Ll
1
y'=6b(16-b)=0
S ll+b+Cb:48 c=48-2b b=16.
. a= ; ;
b "y = 48p% —2b° a=16
y=ane c=16.
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KapTqun-sanaﬂml AJIA MPOBEACHUSA 3a9€TOB

3ager Ne 1. Kaprouka 1.

1. -1 — 3aBUCUMOCTB y OT X, IPU KOTOPOM JIJIsl K&XKJJOTO JIOIYCTHMOTO

X CTABUTCS B COOTBETCTBUE 3H. ).

00:1. orp. (h-IMK AOMYCTUMEIC 3H. X; 00J. 3H. (P-I[UH JOITyCTUMBIE 3H. Y
Cxema ucciieioBanust (-1um:

1) 0o6m. 3H., 001. omp.; 2) Hynu; 3) 3KCTpeMyMmEl; 4) max, min;

5) IpOMEKYTKH BO3pAcT., YOBIB.

2. a) sin(-1830°)=-sin30°= —% ; 0) cos(-1 140°):cos60°:% ;
B) tg(-585°)=tg135°=-1.
3.
1t
2{
b4
s 6 4 20 2 4 6 8 10
21
4
61
|
10|
f (x) = — Bo3pacraet Ha x<0; yObiBaeT Ha x>0
4.
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Kaprouka 2.

L. Yernas dynxmus, korma f(—x)= f(x);

Hampumep y = x%; y= x* - rpaduk cummerpren orHocHTeBHO OV

HeueTHast QyHKIus, Koraa f (— x) =—f (x);
HATIPUMED: y=X, y=X", IpaduK CUMMeTpHueH oTHoc. O.

/ 2 2

2. f(x)=9_—x;0113:{9_x 20, v e[32)u(-23].
x+2 X # —

3. f(x): >0; sin§>0; xe(4nn;2n+4nn);

X

sin —

2

flx)<0 xe (27‘C+4Ttn;41'c+47'm).

4. v
a)

. Vs
sinx=1 ; x:E+27m; x

6) \J

. 7
sinx=-1; x = _3+ 27mn

-
B) AN
hias —4r - I - k- E I.E 'flr ELEE 4

1!
* a2
. + - - .- =
—4r 3w -Ir - 1 m dr dm
11

sin =%; x:(—ly‘%-wzk
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Kaprouka 3.

1. Tycrb dyHkuus siBisercs nepuoand. u T - ee epuoj To
f(x) = f(x + T) ; sinx, cosx T=2m; tgx, ctgx T=m.

2
5 f(x):2x2+1;f(_x):2(—x) +1_ 2741

2cosx cos(— x) cos X f (x) => yeTHasl.

3.
y= ‘xz —2x‘ - min: (0;0); (2;0); max (1;1)

4. y=2sin2xcos2x=sin4x; T=§.

5.



[-1; 1] Bo3pacTaet Ha
I + 2mn; r + 271n
2 2

yObIBaeT Ha r + 2mn; 3—Tc + 271n
2 2
HYJ: X = Ttn,
min: (—E +27n; — lj ;
2

max: (E + 27n; 1) .
2

1
V2x -1 X2

OJ13: 2 .

2. flx) =
2 2x* —3x-5%0

¥ -3x-5"

3. flx) =3tg 2x —4); T=—72E .
4.
1
= — 4 _
fx)=(x-1) T3

1
Xmin = la 1 ==
A 5

Bo3pacTaeT Ha X € (1;00);

yObIBaeT Ha x € (—0;1).
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KAPTOYKA 5.

T
Yy=COSX; HyIH: x:E+ Tk,

xeR, yel[-1;1];

y BO3pacTaeT Ha X € [—n + 2mn; 271n];
yObIBaeT Ha x € [27n; T + 27n];
max: (2nn; 1);
min: (-w+27mn; —1).

2. flx)=-2x"+3x + 4;

A ==2-3+4=—1;fix+ 1) =-2"—4x 2 +3x+y=-2x"—x+5=—1;

3
2% +x-6=0;x,=-2, x2=5.

b4 St mn

T
3. =t (2 ——j; (2 ——)7&0; *—+—;
fix)=tg| 2x 3 cos| 2x 3 x R

BO3pacTaeT Ha OOJIACTH ONpPE/EICHHS
1
4. flx) =—— 10ty
x—-1

yObIBaeT: x # 1

B
a1
2!

2 4 6 8 10
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q0 8 10
KAPTOYKA 6.
L 3ty
T 2
y=tgx; yeR, x#—+mk
2 1
BO3pacTaeT Ha 00JIacTh %
OTIpefieNieHns;  HYJH: X = Ttk 2 15w fir 05w 05t Ar 15w A

2.
BO3PAacTacT Ha

-3
x € (—o0;=1) U (0;00);

yobiBaeT Ha x € [—1; 0]

x=-1; f=1)=2; x=0; A0)=1.

2 _ 2 >
3.y=\/x 16 o {x 1620
x+4 x = —4

x € (—o0;—4) U [4; Fo0).
4.y =2sinx + 3;

max: (§+ 2nn; 5);

min: (—§+ 27n; 1).
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1

/ / X

-2 -15r\-lr 059 0 05m \Ir 15wl Im
-1

2

-3

3AYET Ne 2
KAPTOYKA 1.

. T o .
1. arcsin 4ncna a — Takoe YUCIo U3 {— E; E} , Sin KOTOPOTO paBeH d.
2
2.a)2cos” x +3cosx + 1=0;

1 2n
cosx=-1; X =7+ 27n, cosx=—5; x=i7+2n’n;

0) sin x+x/§smxcosx—0,

sinx(sinx+\/§c0sx)=0; X =Tn; X;g"‘ﬂl’l.
3.tg3x<71; xe(—£+ﬂ;_£+ﬂ)
6 3 12 3
T X=—+Tmn
X—y=m i x+y=—5+2ﬂ:n.
'{sin(x+y)=_1’ ’ T
X—y=m y=—-—+mn
4
. 1
sinx < — T i
5. 2sinx + 4| < 5; 2 ; xe|——+2nn; —+2mn|.
. 6 6
sinx = ——
2
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KAPTOUKA 2.
1. arccos uncna a — Takoe gucio u3 [0; 27], cos KOTOpPOTo paBeH da.
2.tgx +ctgx=2; tgx=1; x:%Jrrm.
3. 2sin” x + 5sin x cos x — 7cos® x = 0; cos x = 0; 2tg2x+ Stgx—-7=0;

tgx = l'x= arct; l+n’n't x=1'x=£+1m
g 57 g2 ;g 5 4 .

3. cos(£+x)<£; sinx>£; xe(£+2nn;2—n+2nn).
2 2 2 3 3

L k+1 T
n X=—- =(-D"" —+mnk
Llxrr=2 ' Y (-1 5
' 2 ’ 1’ T T '
cosx +siny = —1 sinv=—-— x=——(=D'Z _ nk
4 Y 2 2 D 6

5.2sin’x — [sinx| =0; sinx=0; x=mn sinx :% ;ox= (—l)k%+ k.
KAPTOUKA 3.

T T
1. arctg a — Takoe 9ncio u3 {— 5; 5} , tg KOTOPOTO paBeH a.

b
#£——+
=2 —ctgx; Oon3: o 4 o ;

X # Tn

2.a)

ctgx +1

2 e s
ctg xfctgx=0;ctgx=0;x=5+nn; ctgx=1; x=z+nn;
0) 1 — 2sin 2x + 2c08” x = 0, cos x# 0; sin® x — 4sin x cos x + 3cos’ x = 0;

tg2x~4tgx+3:O;tgx:3;x:arctg3+rcn; tgx=1; x:%+nn.

3.cos2x2—£; b= _3_7T+Tm;3_1't+nn .
2 8 8

o _m
x+y=n r=n-y Y=gt
sin® x + sin’ —1; i —+—\5; T
y= siny =+ I
4 2
.2 . . T 1 3n
5. 2sin” x + sin x > 0; sinf x ——|2——=;x €|2nn;, — + 2nn |.
4 N2 2
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KAPTOYKA 4

l.cost=a; la|<1; t=+arccosa+2nn.
2.a)1+cosx:25in2x; cos 2x + cos x = 0;
3x X T 2mn
cos—cos—=0; X=—+4+—"; x=mn+2n1n;
2 2 3 3

0) sin2x+2\/§cos2x=0; cosx(sinx-ﬂ/gcosx)=0;x=§+nl€,x=—g+rck

3. sin(x+%j _Q; xe{—%{+2nn; 2nn]

2
T TN
T X=—=Y y:—+—
X+y=—
4, Y 2 ; 2 ; 4 2.
sin® x + cos’> y = 1 =+ 2 x—E—ﬂ
y= cosy—_2 1

5.J2x —m (sinx—1)=0; O/13: x> g;sinx: 1;x:§+2nn; n=0;1;2;3.

KAPTOYKA 5.
1.sint=a, la| £ 1; t=(—1)k arcsin a + mk.
2.a) 1 —cos 2x +sinx =0; 2sin2x+sinx=0;
. . 1
sinx=0; x=nn, smx:fz; x:(fl)kH%Jr nk;

0) Ssin 2x — 6¢os x = 6; 1200521 - 10sin£ cos£=0 cosi =0;
2 2 2 2

. 6 6
x=2nn+m, sm£=—cos£; x = 2arctg — + 2mn.
5 2 5
3. tg2x27\/§; xe[—z?n+2nn;n+2nn]
y kT
4{x+y:“ Yemoy o =g
. . 5 1
=-1 iny =—
sinx + sin y siny 5 x:n—(—l)kﬁ—nk
6
5.xjsinx+x=0, T.k. x>0, 0o sinx=-1; x=—§+2nn; neN.
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KAPTOUYKA 6.
l.tgt=a; t=arctg a + mn.

.ox . 3x
2. a) cos 2x = cos x; smg sm7:0; x=—:;

0) \/gsinx+cosx=—1;

ZCos2£ +2x/§sin£ cos£=0; cosi =0; x=n+2nn,
2 2 2
cos£+ 3 sinizo; x:—£+2nn.
2 2 3

. (3m 1 1 T Sm
3.sin| —+x|>——; cosx<—; xe€|—+2mn—+2mn]|.
2 2 2 3

3
i x=Z+y 242
o, == y=t—+2mn
X ==
4. Y 2 ; 2 «/_ ; 4
2 T
- =42 = xX=—x*—+2mn
COSX — COS Y NG cos y 5 2T
5.2cos’ x +cosx — 1 <0;
1
cosxe[-1; —1; X € £+2nn;5—n+2nn .
2 3 3
3AUET Ne 3.
KAPTOUKA 1.
1. ITpou3BoaHOI GYHKIIMU B TOUKE Xo Ha3bIBAETCS
lim S (o + Ax) = f(x0) :
Ax—0 Ax
. Ax
IpuMep: f)=x; Mxy)=Ax; lim —=1.
Ax—0 Ax

2. fx)=x"—6x+8x—7;  f(x)=4x —18x"+8;
f(-1)=-4-18+8=-14.

6-x 6 6
3. 0(x)= .

=—-1 W=-—=; ¢K®<0, x=0.
X X
4. h(x)=(6+5x)"; h(Kx)=356+5%)°%  h(-1)=35.

5. flx) = sin® 3x; /'(x) = 6sin 3x cos 3x = 3; sin 6x = 1; X=—+—.
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KAPTOYKA 2.

Af (xp) N Ag(xo)) _
Ax

L (flx) + g(x))" = Alxigo( »

o M (x) . Ag(xy) .
B Al):glo Ax i Alxlgo Ax AR
A= g =%; () + ) = Ta° —xiz.

2. fx) =X -2 +x+10; f(x)=3x"—4x+1;
f(=2)=12+8+1=21; f(x)<0; 3x’—4x+1<0;

xe{l;l}.
3

3.g(x):sin(2x —EJ ;g'(x)ZZCos(Zx —E) :0;x:3—n+ﬁ;g’(n):\5.
4 4 8 2
3
400 =xx—5; fO)=Ax-5+———; f(6)=1+>=4.
Sx) S () lxss AQ) .
I | x| x2>-1 10
5.fx) = >
) —x* +3 x<-1 :
a) a
2
. N
10 -8 =3 4 o
0) x=-1; -2
B) HET. -
-6
-8
-10

KAPTOYKA 3.

1. (flx) g(x))" = f (x)g(x) + g' () x);

OS) = lim S (xo + Ax) — f(xp) 5 lim Af (xo)
Ax—0 Ax A—0  Ax

y= 2x2; y=4x; y= 7x5; Yy = 35x"

2. flx)y=(2x - 3)(4x” + 6x + 9); f(x)= 8x” + 12x + 18 + (2x — 3)(8x + 6);
f(=2)=32-24+18+7-10=96.

- ) __3 L
3. flx) =tg 3x; f(x) 5 f( 4) 6.

2
CoS™ x

=M (x);
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4.f(x):§x3—§x2—4x; f(x):x2—3x—4;g(x):2\/;;

2
g'(x)=%;f(x)g’(x)=%3;_4—()~x—4-x—_1 HOXx>0 = x=4.
5./00) = x—-1 . om: x<2 _ {x>—2
. J(X z_m, N ,—2_x<2, xSZ'

KAPTOUKA 4.
L [f(x)J_f'(x)g(x)—g'(x)f(x), _x=20 6
g(x) (%) Tox+4” (x+4)°
z-f(x>:2J¥+x%; f(x):%—x—i; F)=1-6=-5.

3. h(x)=cos2x; A'(x)=-2sin2x; K [—gj -3 ;

—2sin 2x = 1; sin 2x=fl; x= (71)"+‘£+n_k'
2 2 2

40 =-20 =B 6 =15 < Ompu 4
(x-4)

5.0 =1-2%  flgk)=1-2e0=x g ‘E‘%
KAPTOYKA 5.

L ( (X))’:nf(X)f’ (X)

y=x"" "y =100x"; y=(20"% 3 =2002x)".

2./ =g 4 f@) = 44x ’ (_ %j s ‘% |

M) =2 +3"-12x;  f(x)=6("+x—-2)=-12;
x=0wu x=-1; f(x)>0, xe(-2;1).

4. ) =(-Dx; ) =vx+ ;‘J;l ;o f()=1

5. i) =x"-1; ffx)="-1Y-1=x"'-2x">0;
P -2)>0;  xe(V2:0)0 0 2).
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KAPTOYKA 6.

1.y=sinx; y' =cosx.
2.f0) = (3" -2)3x° +2)=9%*—4;  f(x)=36x" f(-1)=-36.
3. flx) =cos 3x cos x —sin 3x sin x = cos 4x;  f'(x) = —4sin 4x;

f'[—gj—2\/§.

4. f(x) =%x3 —x% g(x) =§x3 +x;  f(x)= x* = 2x;

2_
g =r+1; T2 <0: xe[0:2].
x“+1
2 2 4-2x 2
5. fix)=——; X)) = = =1+ ;
) 2-x S 5_ 2 2-2x 2-2x
2—x
Afo) =1+ —2 =15 225y 2
5_ 4 -2x X
2—x
KAPTOYKA 7.
r s r 1 r
l.y=cosx;) =-sinx;y=tgx;)' = 3 s y=ctgx Yy =—— -
COoS™ X s - x
2. x)= (2" = 5)(x —4)=2x"—13x* +20;  f(x)=8x—26x
3.00=2"00 pw=— =13 f@>0; npu x £,
x+3 (x+3)

4. f(x)=sinx cosx + 1; f(x) = cos 2x; f[—%]:—%_

1 b1 Tn
5. flx) = sin’ x; X)=sin2x>——;x | -——+mn,—+nn|.
) e i ( i 12 j

3AYET Ne 4
KAPTOYKA 1.

1. ['eoMeTpUYECKHIA CMBICI TIPOU3BOAHON B TOUKE X, — tg yIiia HAKIOHA
KacaTeJIbHOM B TOYKE X.
y=f(xo)x +b. Ho Ham Hyx)HO, 4TOOBI  V(Xo) =f{xg) =
Sxo))=f(o)xo+b = b=—(x)xo+flx)) =
Yiae =S (xo)x + flxo) — f' (o)X,
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2.flx)=6x+ Scosx; f(x)=6-5sinx>0 = BoO3pacraer.
3 {a+b:15 {b:IS—a Y =3a>-3=0_

3 ; 3 ; ; 15=1+14.
a+3b=y y=a -3a+45 a=1 b=14
4.3) 1 3 10y
2
X)=——=x"+tx+—; X, =1;
Sx) 3 2

ﬂl)=—%+l+%=2;xeR;f£2.

008 6 4 2 2\a & & 1
f(x) yObiBaeT Ha x > 1; Bo3pactaer Ha x < 1; 2|
X max = 1 -

6) flx) :%xz(x e

108

:x(x—5)3 xz(x—5)2: )
S 5 T ¢ 0;

x(x —5)*(2x — 10 + 3x) = 0;
x=0, x=5 x=2; f0)=0;

j(2)=—§ 27 =-6;

a0 8 6 4 2

f(x) Bo3pactaer Ha x <0, x>2
yobiBaet Ha x € (0; 2).

KAPTOYKA 2.

1. mpou3BoOAHAS OT MEPEMEIEHHS — CKOPOCTh.
MIpousBogHas OT CKOPOCTHU — YCKOPCHUE.
2. flx)y==sinx; f0)=0;  f(x)=-—cosx; f(0)=-1;py.=—x.
3 M) =42 —8x+1;  xe[-21]; f(x)=-3x+4x—8=0;

%:4_24<0 = yOsbiBaer Ha R

max: f(-2)=8+8+16+1=33
min: f{1)=-1+2-8+1=6
4. a)

f(x):%xs—Z%x e
F)=x-3=0 x=243
maXZf(f\/g):*\/g+3\/§:2\/§
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min: f43)=43-343=-243;
f(x) Bo3pacTaer Ha x < —\/5 , X >\/§ ;

yobBaeTHa  x € [-+/3 ;43 ;
0)

KAPTOYKA 3.

1. Bo3pacranue: npousBogHas > (.; yObiBaHue: npou3BoaHas < 0.
2.5()=60+5t+2 w)=18F+5 v2)=77

a(t)=36t a(2)=72
3.a) f)=-05x+6 f(x)=—x f(1)=-1

0)

10ty Io pucyHKy BUAHO, UTO B TOUKAX X =

12 \/5 MIPOM3BOJHON HE CYIIECTBYET, a B
Touke x = ) OHa paBHa HYJIIO.
4. IlycTp BepMHa IPSIMOYTOJIBEHUKA,
JIe)KaIas mpaBee HyJIsl, paBHa X, TOT/1a
S= 2XO '_f(X()) = —X03 + 12)CO

S'=3x +12=0 x,=%2,
HO X, >0 = mnuHa =4, BbIcOTa = 4.

KAPTOYKA 4.

1. Kputndeckne TOUKHM — TOYKH, B KOTOPBIX IPOU3BOIHAS PABHA HYJIIO WX

HE CYILECTBYET.
[TycTs B 9TOH TOYKE MPOU3BOAHAS MEHSET 3HAK C «OO0JIbIIE)» HA «MEHBIIIEY,

TO 3TO TOYKa max.
Ecnu ¢ «MeHbIIIe» Ha «OONbIIey = min.
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2. fx) =-0,5x"+2x; A0)=0;7/(x)=-x+2; f(0)=2; Vo = 2x.

3. flx)=-7x—6sinx; {—%; 7?75} ;f(x)=-7—6cosx<0 Bcerma
max: f I :7—n+3;min f In :—ﬂ+3.
’ 6 6 6 6

4. a)

fix)=2x+/3-x 1ot

f@=243-x-—===0 |
V3-x 8|

6-2x=x x=2-max f(2)=4 |

Bo3pactaer: x <2,

yobiBaeT  x € [2; 3]

6) 1<x<3

a0 6 6 4 2 z 4 6 8 10

KAPTOUYKA 5.

1. a) maxoaum P(f) u E(f); 6) Hyu; B) KPUTHYCCKUE TOUKH;
I) max ¥ min; ) IPOMEXYTKU BO3pacTaHus, yObIBaHUS
Jlnst kBapaTHUHOM YHKIMK Y = aX’ + bx + ¢ HAXOTUM BEPIITHHY
(/'(x0) = 0).
Ecnu a > 0, To x < x yObIBaeT, X > Xy BO3pacTaeT, a X, — min;
eciu a < 0, To Ha060POT.
2. fix)=2sinx —x ; f'(x) =2cos x —1; y = 2sin xo — Xy + (2c0s xo — 1)(x — xo);

2cosxy— 1 =0; Xo = ig +2nn

3. /%) :%f —9x+10; xe[0;6]; f(x)=x"-09;

x=13; f0)=10; f(3)=min=-8; £6)=max =28.
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4. a)

fy =102

2 +5
10x” +50 - 20x” +40x _
(x* +5)

— 2_ -
:M: s Xmax = 55 Xmin = —1;
(x"+5)

f (x) Bo3pacraer Ha x € [-1; 5];
yObiBaeT Hax <—1, x> 5;

30 =30
5)="-=1; “1)=—-=-5; 0!
A5) 30 S=1) p

0) U3 pucyHka BUIHO, yTo f{x) > -4 npux <-2,5, x>0.

Sx)=

KAPTOYKA 6.

1. HaXOJUTE FIKCTPEMYMBbI, CMOTPHUTE 3HAUCHHUS B HUX M B KOHLICBBIX TOUKaX
orpeska. Yro Gosnblie, To max. Uto MeHbIle, TO min.

2. flx) = %x57x374x+1 ) =x'-3x"-4=0;x"=4 x=+2;

f (x) yobiBaer: x € (—2;2) BO3pacTaeT Ha x < —2, x> 2.
3 {2a+b =24 {b=24—2a V' =24-4a=0

ab=y y:24a—a2’ a=6 b=12 S=72°
2 —
4.2) flx) = 4;‘ & - . > :
4x° —8x+5 (4x° -8x+5)
58x—-8)
f@=— =05 x=1;
(4x" —8x+5) Loty
f(x) Bo3pacraer: x> 1; 8l
yobIBaer:  x<1; o
4-8
Xmin = 1, D= v _47 4
U -4+5
4x% —8x
0) f)=F——;
/) 4x* —8x+5
W3 pucynka BuaHO, uto x = 1 —
KPUTHYECKasi TOUKA; (1; 4) — max. B
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