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BAPHUAHT 1.
C-1
T b 4n
1. 600="; 1440= " 144 =T
3 180 5
0
2. 3_1121350; 5_7{:&:500,
4 18 18
3.
a) 49°= .49 = T 1490 ~ 07547 1 c0s49° ~ 0,6560:
180 180
6) 76° 7 = . 76+lj= 4567n ,
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

= (sina—cosa)zzl—sin2oc

(sina +cosa)
2.
a) c0s700°7g380° = c0s20°1g20° =sin20° > 0;
0) cos(—l)sin(—Z) = —cos(l)sin(Z) <0.
3. cos(a):i,0<a<§;sin(a):%,tga:%

N

C-3
1.

. 237w . b4 . b4 (= 1
a) sin| ——— [=—sin| 4t —— [ = —sin| —— | =sin| — |=—;
o e G e SR O

6) ctg(— 600°)= —ctg(— 120°)= —% :
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3n
1+ctg(n+oc)tg ——a |=1+ctgactgo = -
2 sin” o

T . T
cos(20 + ) = cos” (oc - Ej +cos(a + TE)SIII(OL + EJ .
. n .
sin” o —cos” o = —cos 2a = cos(2a + 1) ; 0082£(X —Ej =sin’a ;

. I
COS((X + TE)SII’I((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+4sin20 = —sin2o +4sin 20 = 3sin 2a..

C-5

abciucca 'cosz——?"o JIMHATA 'sinz—l
S T P e 27

a) Il ; 6) IV.
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2sinx=1, x:(—l)k%+nk.
61y

4

AN A AN/ A A

VY

4

6

C-6
a) f(x)= 23 4;0;[3 x2—4£0,x#42;
6) Vax2 1= f(x); O3 4x> 120, xe(—oo;—ﬂuB;+ooj.

F6)=(e=1)s s@)=1, r(1e )= () =2,

2 4 6 8 10

b & A oo

-10
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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—Tc=t i
£ £ 7%

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

a) sinz—x,TZSR;ﬁ) cos7x,T:2—n 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 .
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= lsinx
y > .
BO3pacTaer: | — ul + 21'cn;E +2mn |; yObiBaer: il + 2nn;3—n +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).
y:lsinx—l'
3 ;
X = g+2nn — MOYKU MAKCUMYMA |

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

T 2 i 1
OKCTpeMyMBbl: y| —+2mn |=——; — =42 |=-1—.
TpeMy y(z nj 3 y[ > nj 3
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C-11
obn.omp: x € [— 10; 10]; 00m. 3H.: X € [—3;7];
GyHKII BO3pacTaeT Ha: [— 10;—6]u [— 3;6];
(GyHKLHMS yOBIBaeT Ha: [— 6;—3] V) [6;1 0] ;
y>0 mpu xe [—10;3)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): ; O/13: 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(% + % nnD =2 sin(g + 21[) ;

T 2 . b
TOYKH MHHHUMYMa X = s + gnn , NEZ , 3HAYUT, Y. =2 s1n[— 3 + nnj .
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C-13

1.
; \/5 T ﬁ Sn
a) arcsin| ——— |=——;0) arccos| —— |=—
2 3 2 6
n_ B
5

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) arcz‘gl ~ 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 |
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) B)

AY

ol 4

1

R

C-16
a) sinxS—S, xe —4—n+2nn;£+2nn ;
2 3 3

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

C-17

a) 2cos? x—cosx—1=0; 4=1+8=9 , cosx:¥=l HIH

cosx:ﬁ:—l, x=2mn; x:iﬁ+2nn.
4 2 3
0) 2c052x+2sinx=2,5;
2sin? x—2sinx+0,5=0;
E:I—I:O;
4

sinx:%, x:(—l)”g-ﬂm.
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C-18
: b3
a) sinx =—v3cosx; fgx=—3, x=—§+nn.
0) sin® x —4sinxcosx+3cos>x=0; tglx—4igr+3=0;

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

C-19
b T TN
T xX=—- =4+
x+y=3 ) 2 4 ] Y 4 2
sin? x + cos’ —l’ =+ x_z__rm'
y= cosy=+=+ 5 175

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

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

0) sinxc082x+cosxsin2x=%; sin3x=%; x:(—l)k—+—.
C-21

Fiad

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
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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=21, 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 —x? +3):3limx3 —limx?+3=3-1-1+3=5;
x—1 x—1 x—1

C3xg1 SImxrl g5
0) lim = = =
x>2x +1  limx"+1 4+1 5
x—2

11
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C-25
1.
2
D 7= 200, [ (e)=set =9 sl
f'(x): Zx(x2+l) —2x-(x2 —l)z 2x +2x _ 4x '
(xz +1)2 (xz +l)2 (xz +1)2
2.

flx)=3x-4x, /' (x)=3-12x%; £ (1)=-9, f'(5)=—297;
fx)=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
- 3L, 3,1
f(x)>0np1/1 x>5—15, f(x)<0npnx<2—12,
x-3 ' 2x+5-2x+6 11
0 =< > = = 5
)f(x) 2x+5 f(x) (2x+5)2 (2X+5)2

f (x) =0 ue cymectByeT; f (x) > 0 Bcerja, 3HaYMT, HE CYIIECTBYET X,

pu KoTopsix f'(x) <0.

C-27
1.
Sl =2l on3:0x2 <1205 x 2 41,
9x2 1 3
RN
3HAYUT, X € (—0;——) U (——;—) U(—;0).
( 3) ( 3 3) (3 )

12
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2Vx +1 \/x +1
C-28
a) f(x):sin2x—cos3x, f'(x):2cos2x+3sin3x;

0) f(x)=ng—ctg[x+%j,f'(x): 12 .\ 1

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

C-29

4 2

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

x(x -2
2.

a) 2x2 -8>0, x> >4;

(x=2)(x+2)>0; _T - +
xe (— o0; — 2)u (2;+oo) ; -2 2
%) (x—2)(x+4)(x—6)£0;
3x+2
+ - + - +
-4 -2/3 2 6 X

e

13
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2
5) x°—1lx-26 S0
x+4 =
(x-13)(x+2) . + = r
x+4 ’ -4 -2 13 X
X e (—4;—2)u(1 3;+oo).
C-30
1. fx)=x*+27=0, x=-3; f(x)=3x2, f'(-3)=27 — ranrenc
yrIJla HaKJIOHA KacaTeJIbHOU.
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
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C-33
9 ' 9
1. f(x)=x+—, f (x)zl——2>0; xe(—3;3),3HaqHT(byHKuHﬂ f(x)
X X
BO3PACTAET IIPH X € (—3;3); yOBIBaeT Npu x € (—oo;—3)u (3;+oo) .
2. y=x3—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 SESI B B 1
1. f(x)=§x -x7, f (x)=§—3x ; f'(x) mpu x = ig — 9KCTPEMYMBI;
11 1 1
(bYHKIMS BO3pacTaer: X €| ——;— |; YObIBaeT: x €| —o0;—— [\U| —;40 |.
33 3 3
C-35
1.
y=3)c2 —-10x +3;
BEpIIUHA TTOPa0OIIBI
X 105 — MHUHUMYM;
6 3 e
yg(gjz—S%; 0 -8 6 4 -
5
(GyHKIHUSA yOBIBACT TPH | — 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; o 36—36 =0, snaunt, 9x° —12x +4 Beera
OosblIe HyJIS.

15
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C-36
2x -3 10ty
= — 1 .
f( ) 2+x 8
, 2x+4-2x+3 7 6
A (x): 2 2
(x + 2) (x + 2) 4
BO3pacTaeT Mnpu 2
x € (—0;—2)U(2;0) ; . X
2 0
OJI3: x € (=01 —2) U (2:0) : 10 -8 -6 -4 2_2 7 6 & 10
MHOYECTBO 3HAYEHUIA:
ye(o)u (o) ; ;
9KCTPEMYMOB 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;

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

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

Beenem ¢ynkuuto f(y) = x4 y2 , TOrAa U3 ycinoBust x+y =10
nonyuaem, uto f(y)=(10-y)? +y% =232 =20y +100; f'(y) =4y -20;
Haiinem kputuueckue toukn f(y): f'(y)=0 npu 4y—-20=0;y=35;
f(5)=50-100+100 =50 — muaumymM, Toraa x =10—y =5, a uckomoe
paz6uenwne : 10 =5+ 5.

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

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

16
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sin(a + B)+ sin(a —[3) _ 2sina.cosf

=2tga.
cosa cosf cosa. cosf3

2
=.

c0s75° +¢cos15° =2cos45° cos30° :ﬁ%:

C-40

1.

a) 2arccos —ﬁ :S—T[;

2 3
o1 T T b

0) arcsin—=—arctg\-V3 )= ———=——.

% V2 g( [) 4 3 12
2.

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

5 2 5 10
0) cos(Zx):sinx; Zsin2x+sinx—1:0,ﬂ:1+8:9;
sinx:_lJr3:l usinx=-1; x:(—l)k£+nk nx=—L+42mn.
4 2 6 2

3.

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

C-41

sinx+cosy=1 sinx=1-cosy

2 ; ;

cos x+sin2y: 1—1—c052y+2cosy+sin2y:

o | w
| w

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

s >

sinx=1-cosy sinx=1-cosy

17
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C-42

1.
a) 2x° —3x—5<0, [=9+40=49;
3+7 5 5
X= s x == xp=-1; xel-L—|.

4 2 2
6) x* +4x+1>0, J/4=4-1=3;

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

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

16x%2 =256 —9x2 +81

16 9
TR g
7x* ~175 <0
R RN Ry
x2 =25 0. 5 4 3 3 s ,X
(v ~o)(x2 ~16)
(x_3)((j: i))((;cj;(x T4 <0; xe(-5-4)u(-33)u(45).
C-43
10

E

a) y=2x%+20/x; y' =124° +
Jx

0) y=xctgx; y'=ctgx— 5
sin” x

18
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X ' 1
B)y=tg7;y =
7cos? =

_ 2 i y2 .

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'(— Sv):—sinO0 =0 — TaHreHC
yIJIa HAKJIOHA.
2.

a) 1,0007°% 21,23 ; 6) sin%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
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1 3
—|=2+18=20, y| = [=6+6=12;
y[zj y(zj
9
y(4) =16+ i 18,25 ; HanbomnblIee 3HAYCHHE! y(4) =18,25;

3
HauMEHbIIIee 3HAaYCHHE: Y E =12.

3.
S(t)=20> ~20+3; 8'(e)=61% -2 §"(t)=a =12,
F=ma=12-5-3=180H .

BAPUAHT 2.
C-1
1. 750 = T .75 -3T . 1680 = 168 14T
180 12 180 15
2. 5—”:1500;17—“=85°.
6 36

3.

319 =31 Gn310 £ 0,595 cos310 ~0.857; 86923 = 2L .

180 10800

sin86°23" ~ 0,998 ; cos86°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
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C-3
17n T 1 0 0 0
1. am%?cw%:?mgmoamM)wwozﬁ.
3n 2
2. 1+tg(n+a)ctg ——a|=l+tg7a= >
2 cos” o
3. sin(r — a)cos(%r+ oc) —sin? (a +g) =

L2 2
sin” o —cos? o = —cos 20 = cos(n —2a1).

C-4
; ' e . . 1
1. 4sin7°30 cos7°30 sin 75° = 2sin15° cos15° = sin30° :5.
2. Sina:ﬁ,0<a<£;cosa:i,sin2a:ﬁ;
25 5 625
527 527 625 527
cos2o0=——"—; ctgo=——— ——=—""—,
625 625 336 336
3. (sinot+cosa)2+1—sin2a=1+sin2a+1—sin2a:2.

C-5
1. cm.puc.

abcmmcca : cos I —l’o UHATa : Sin L N

AY

\ A%

21



http://alexbooks.ucoz.com

2.
a) I1; 6) 111
3. v
CM.pHC; a
3cosx=l,5;cosx=l; \ /\ /
2 2
x= i-£+ 27n .
3 2x i)r 0 1w
4
C-6
1.
5 2 2
a) f(x): 5 ;O03: 3x° —=2x#0; x#0, x#—, 3Hauwr,
3x° —2x 3
X e (—oo;O)u(O;zju(g;ooj ;
3 3
6) f(x)=v9x> —4;0/13: 9x2 —4>0; x e[— oo;—ﬂ U|:§;+ooj
2 f)=(e+1)s f0)=64: r(Vx —1)=2
3.

22
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C-7
1.
_ 1-x? )= 1 (—x)2 _ 1-x2 — 1y
fo)= 1+x2’f( ) J1+(—x)2 \/1+x2 /)
2.

1.
a) 1g139° = —1g41°; 6) c0s2743° = —cos43°;
. 491 . T
B) sin—— =—sin—.
5 5
2.
cos(4x + gj + 2sin(2x - Tc)cos(2x + TC) =—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. orpe.
BO3pACTaACT [IPU X € [—1,5;+oo).

23
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19ty
4.
2.
X .
0 & 6 -4 2 0 2 10 -8
.2.
4} 4
6} !
.a.
8!
104
104
1 X
2. f(x):—cos—;
2 2

BO3paCTaeT: [— 2m+ 4Tm;4rcn] ; yObIBaeT: [47rn;21'c + 41'cn] .

3.sinl v sin3; sinl>sin3.

C-10
1. 5 0ty
y=3x+x"; 6
3
a) x = 5" TOYKa MHHUMYMA; 6
6) cM.puc; 4
B) x> +3x>4; 2
X2 +3x-4>0; q0 8 6 -4 \2 2
xe (— oo;—4) U (1;+oo) .
2. 4
1 6
y=—cosx+1;
5 -8
X = 27n — TOYKa MaKCUMyMa; ”

X =T+ 27h — TOYKa MUHHUMYMa,

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 3HaUeHUs y = —3 QyHKLUS JOCTUTAET NPU X = 5;

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

9KCTPEMYMBL: Y in =35 Vmax =43
¢bynkius paBHa 0 mpu x =—6; x = 1; x = 8.

C-12
1. f(x)= .1 COJ3:20 < o < = 3ty
2sin3x
T 2
X #—
3

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

a) xeR

11 T TN
0) ye|——;—|;B) —+—=x;
) [ 2 2} )27

I) X = 71 — TOYKa MaKCUMYyMa;

s
X = 5 + T — TOYKa MUHUMYMa,

9KCTPEMYMBI: y(nn) _L y(£+ ij __ L
' 2 2 2

C-13
1.

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

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

25
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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

0) cos22x:1; cos2x==1; XZT;

B) sin x+ Ll :L' x=—£+(—l)k£+nk.
4 4

C-15
a) CM.puC. 0) cm.puc.
4 “Y
1
| _1 u 'X
-1
B) CM.pHC.
A
X
>

A
Y

26
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C-16
a) cosx>—£; X€E —5—n+2nn;5—n+2nn ;
2 6 6

0) tgiﬁ—l;le —£+n’n;—3—n+n’n ; X€e 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

=
1]
|
—
~—

Tr
X=——+21n;
2

0) 25in2x—2005x:%; 20052x+2cosx+%:0; cosx:—%;

x:iE+2nn.
3

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)+mn; x= —g+nk.

C-19

xX—-y=mn X=T+y
cosx—cosy:\/g’ cos(n+y)—cosy:\/§ '
X=m+y y:iS—n+2nn

ﬁ;

cosy=- 5 x=n+> 4 2m
6
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C-20
a) 1+cos2x=sin2x;

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

cosx=0; tgx=1;
T b
X=—+Tmn,; X=—+T7n,
2 4
T P T Tk
00beMHSISE TIOJIYYECHHBIE PE3YIILTATHI TIONYIUM: 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,M:O,I;%:I,I; 1
A X
Ax=0,001, %:1,001; 09 06 03 0

A
Ax =0,00001 % =1,00001 ;

limu, 0 AfA(iO):ZxO +1=1, Tak kak x3 =0.
C-22
1.
x(t):lOO—zz; V(t)=-2t; V(4)=-8 wr.
2.
' 1 ' 1
W) fx)=5-6x: f(x)==6:8) f()=——: /'(¥)=—.
x

28
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C-23
a) f(1)=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 (v —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—2x3 - 2x —8x
0) f(x): 5 ;f(x): = 5
o3 e I
2.

Flx)=2x2+2%; f/(x)=4x+3x%; £(2)=8+12=20;
S(4)=16+3-16=64; f(x-3)=(x-3)-5+3x).

3.

f(x):4x+2x2; f'(x):4+4xS0; x<-1.

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 mpu x=-1,5;
f'(x)>0 mpu x>-15; f'(x)<0 npu x <-15.

29



http://alexbooks.ucoz.com

2x—3.fv(x):2x+4—2x+3: 7
x+2’ (x+2)2 (x+2)2
f'(x)=0 HET peleHUH; f'(x)>0npn xe(—oo;—2)u(—2;oo);

'
f <0 HH IpH KakKux X.

8) f(x)=

C-27
1.
(x)= 4x_12 ;OM13: 1-16x2 20; xzil,ma‘m,
1-16x 4
1 11 1
X€| —0—— [U| =—;— U] —;00 .
=M )
2.

3.
a) f(x)=(3-2x)'; £'(x)=-320(3 - 2x)"*;

()= ——

6) gl)=v1-27 : ¢ .
1—x2
C-28
a) f(x)zcost—sin3x; f'(x):—2sin2x—3cos3x;
0) f(X):Ctgx+tg(x—7;/4); f'(x):— 1 + 1

sin? x  cos®(x—n/4) ;

B) f(x):cos2 x; f(x)=—2sinxcosx.

C-29

)_ x* 4353
- x(x+2)

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

;O03: x#0, x#—2, 3Ha4UT, IPOMEKYTKA

30
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a) 3x2 —27<0;
(x=3)Nx+3)<0; xe(-33); + -

6) (x—l)(x+3)(x—5)20; - 3 3
2x+1

+ - + - +

-3 -1/2 1 5 X
xe (— oo;—3] U (—%;l} U [5;+°0);

x? —9x-22
—_—

B) 0;

x+5 - + - +

1) x+2
(xx—4)_(z)>0; -5 2 11

xXe (— 5;—2) v (1 1;+oo) .

C-30

v

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

rpacuka ¢ ockio abemuce; f (x)=3x%, f(3)=27 — tanrenc yria
HaKJIOHA KacaTeJIbHOW B 3TOM TOUKE.
2.

Sx)=2-x%; f(3)=-7;

£ )25, £ (-3)=6:

YpaBHEHHE KacaTeIbHOMN
y=—7+6(x+3)=6x+11.

10 -8 -6 a 6
C-31
1. J1-0,0016 ~ 1-0,008=0,992.
2. 0,9996°% ~ 0,88 .

ovX

31
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C-32
1. S(t)=12t-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 BEICOTA, KOTOPOH
JOCTHTHET TEIIO.

C-33

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

3HAYMT, HA STHX NPOMEKYTKAX JaHHas (QyHKIHS BO3PACTACT; f (x)<0 mpu
xe (—2;2) , BHAYHT, Ha OTHX MPOMEXKYTKAX TaHHAS (PYHKIIS YObIBACT.
2. y=x3—6x2—15x+7;y'=3x2—l2x—15=0;

x?—4x-5=0; Xmin =35 Xmax =—1.

C-34

f(x) = 48x—x>; f'(x)z 48-3x2; f'(x)=0npu x =14 —dKCTPEMyMBI;
GbyHK1MS 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
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y= 2x% +5x+2 ; CM.pHC; J[=25-16=9;
X ==2, X :—l ; HyJIH: (— 2;0), —l;() ,(0;2);
2 2
5 5 5 .
yOBIBaeT: | —o0;—— | ; BO3pacTaeT: | ——;+oo |; X = —— -min
4 4 4

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
O/13: x #—
13: x 5

1
BO3pACTaeT: X # 7

9KCTPEMYMOB HET

C-37
1. y=2x4—8x; xe[—2;1]; yv =8x° -8; y'=0 mpu y=1,
y(1) =—6; y(-2)=48; 3HauuT, y =6 — HaMEHbIIIee 3HAUCHUE (DYHKIIUH;
» =48 — HanOoplIee 3HaYeHNE (QYHKIHH.
2. Beenem dysakuuio f (x) =x? y, TOrma u3 ycioBust x+y =18, rae
X ¥ y HCKOMBIC HEOTPHUIIATENIbHEIC ClIaraeMele, oTydaeM
f(x) =x? (18-x)= 18x2 —x?; f’(x) =36x—3x?, Haiizem KPUTUUYECKUE
TOYKU (DYHKIINH f(x):f’(x) =0 mpu 36x-— 3x2=0; x=0- IIOCTOPOHHUH
KOpEHb, T.K. x >0 1O yCIOBHIO, 3HAUUT, X = 12; f(12) =864 — makcuMyM,
tornay =18 —x =18 — 12 = 6, a uckomoe pazouenue: 12 + 6 = 18.

33
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C-38
1.

2 1
cosoL=—— 0<cx<—;sma:—,

N 5

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

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

y=sin3x, xeR;

TN T W -
AR

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

CM.pHC;
y:cosi, XeR, ye[—l;l];

HYJIH: (27: + 4nn;0) ;(0;1);
BO3pAacTaeT: [—411 + 8nn;8nn] ;

yOBIBaeT: [8nn;4n + 8nn] ;
min: x =41+ 87nn ;
max: x=8mn.
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y=1gm;
x¢l+n eR;
2 ’y b

BO3pacTaeT Ha 00J. omp.;
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 b
cosx=1, x=2mn; cosx:—E, x:iT+2nn.

3.
. 1 St
a) sin2x>—, x € —+nn —+7n
2 12 12
b
0) tg(x+zj>l xe[nn —+ﬂ:n]
C-41
sinx+cosy =0 sinx =—cos y cosZy:—l
5 ; 2
coszx+sin2y:l,5 1—coszy+sin2y:1,5 Sinx = —cos y
b b 2n
=t—+7n =+t—+2mn =+—+2mn
Y 3 . Y 3 Y 3
1’ b4 "
siny=+— x:(—l)k+l—+nk (lk) +nk
2 6 6

35
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C-42

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

6) X —6x+1>0; (x=(3-2v2)); x+(3-2v2))>0:

X € (—00;3—2x/§)u(3+2\/5;+oo).

2.
a) (x—1)Yx+2)*(x—4)<0;
xe {—2} V) [1;4]; + + - +
2 1 4 X
o2 T .
x2-4 x?-9
2 2
126* ~108-7x" +28 .
(x2—4)(x2—9
2
Y16 S0 RN NN\ +
(v - 4) (2 ~9) 403 2 2 3 4
(x—4)(x+4)

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

C-43

7 ! 6
a) y=x —4«/;,y=7x - ;
Jx

5

0) y=xtgx, y' =1gx+
cos” x

X 1

B) y=ctg§, y = .
3sin? =

3

E

) y:sinx3, y =2xcosx”;

ool L o 4.8
X4 x8 | XS x9

36
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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-

0’0;)04 =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-
KPUTUYECKHE TOUYKH. . 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':l—iz; y':O npu x =12 ;
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
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BAPUAHT 3
C-1
1 640 = . 64= 10T g0 T g0= BT
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.
3. a) sin%tg%>0; 0) sin3cos4<0.
C-3
1. a) tg (—390°) =—tg 3O°=7L;6) cos E=cos3—n=—£.
NE) 4 4 2
cos” (180° +a.) cos? o
2. sin (180°—o) - —————~=sina+ ———=
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
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C-4
. 4 3
sina=—; 90°<a<180°% cosa=—=; tgoa=——
5 5 3
a) sin 20 = 25ina-cosa:—ﬁ;
25

33 4 4433

0) sin (60° —a) = 73cos o— lsin0L= -

10 10 10
1+¢ 1 1
B)tg (45° + )= 8% _ 13 1
1-1ga 37 7
. (T b . 1 . (=
sin| —+x |cosx—coS| —+x |sSinx= —;sin| —+x—x
6 6 2 6
C-5
3n ﬁ . 3m ﬁ
abciucea : cos —=——— opIuHaTa : sin—=———
4 2 4 2

V<

>

jz

L
>
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C-6

Jx

x>0
; O113: ) s xe 0;\/E ) £;+oo .
2x% -5 222 =520 272

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

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

1. fx) =

3.
06 6 4
<104
C-7
2 2 2
a) flx)= 3x ; f(—x)zﬁziz Ax). Yernas
4cosx 4cos(—x) 4cosx

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

40
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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{n - aj cos .
2 _ sin2a
. 3(3 . 3 i
COS(W+0€)SIHS(2n+ocj—sm(n—a)cos3(2n+aj cos s
i sin 2o
sin 2o B .y

(cos2 o —sin? OL)(cos2 o +sin? @) cos? a—sin a

3.
2x T

a)f(x)—cos(§+%j; T=6m 6)fx)=tg (?Jr;j; T=15n

C-9
1.
a) 0)
Bo3pacTaer npu  x € (—o; 0); yObIBaeT Ha Bcel obnactu
yobIBaet npu x € (0; +wo); OTIpEeIeJICHHS.
1pt
X X
10 -8 2 4 6 8 10 30 T
2
4
5
8|
0!

41
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2.
x € [-m; 0]; x € [m; 2n]; x € [3m; 4x].
3.
cos 3 v cos 6, cos 3 <0, cos 6 > 0, 3HauMuT, COS 6 > cos 3.
C-10
1 10ty
1 2 5 81
=—Xx -2x—=
Y 2 2 61
a) x =2 — ToYKa MHHUMYMa; 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

Xmin = —g + 27tn; 3KCTPEMYMBIL: y(g+ 2nnj =5; y(_g_._ zmj =_1.

C-11

ﬂY

3

‘Z

|
N AR R 1 4
T\

L2

42
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C-12

3 T T
2 2 3

o1
flx) =4sin 3 X;

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

r)

. Y
B)

C-13

ﬁ i i
arcsin| —— |=——; 0) arctg V3= —;
[ 2 3 ) g3 3
. V2 . 37r7\/5
sin| arccos| ——— | |[=sin—=——
2 4 2

tg [2 arcsin(— g}} =—tg 2% = \/g .

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

arctg (—gj ~—1,0039.

2nn
3

43
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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

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

2
cos x+E :Q; x:i£f£+2nn.
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

S3r 2w —U IUK In in n U 1\./!“. "

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

44
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bl

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

B) 2sin’x+5cosx+1=0;
2co0s’ x —5c0sx—3=0;

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

45
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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="4
4
C-19

X=m—y
{x+y:n {xzn—y \/_
3

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

y=(=DF §+nk

x=n—(—1)k§—nk

C-20

- 2
a) \Esmx+cosx:\/§; sin[er%j—_;

2

) LS
x=( )4 5 T

: 2
0) (cosx +sinx) = cos 2x;
c052x+sin2x+25inxcosx:1—25in2x; sin x(cos x+sin x) =0;
sinx=0; x=nznn,

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

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

x)=3x+2;
Sx) e A~

3.

46
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A =1; fixo + Ax) =2,56;

1=k+b '
2,56=1,6k+b’
0,6k = 1,56; s
k= 2,6 — yriioBoii K03 PHIIEHT;

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

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

2

X x<l1
x) = ’ ;
R {—x+3, x>1

a) Bospacraet npu x € (0; 1);
yObIBaeT x € npu (—o; 0) U (1; +o0)

0) lim flx)=1; —
A0 -

x—>-1
B) HET, HE CYIIeCTBYET, T.K. B
9TOM TOUYKE HE CYILIECTBYET
MIPOU3BOIHOM.

C-24

1 Sfx) =2x;

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

v(2) =8 m/c.
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a)

li
x—2

6) lim (3/() g(0) = 3 lim /(x)- lim g(x) =3-8:(-0,5) =~12;

m(lf(x)—2g(x)j= 1 lim f(x)-2lim g(x)=4+1=5;
2 2 x—2 x—2

o fm SO+ Imfo+2 g
x>2 4g(x)+3  41lim 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) ¢'(x)=

C-26

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

1 .
(x+3)(x—§js 0;

X € {—3;1:].
3

3. g(x)=(x71)\/x+2;g’(x)=s/x+2+2x—x_:2 ;

-2
(~1)=1+—=0.
g1 5

48
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C-27
/ 2 2
p=MO=X s [167X720 aay L4,
x—2 X #2

e(x)=(5+6x)"% @'(x)=60(5+ 6x)°; 9'(~1) = 60(5 — 6)° = —60.

fx)=x+4; glx)=x-4.
C-28

a) flx)=3cos2x; f(x)=-6sin2x; f [—%Tj =-3 \/g

6) o) =4digdr o) ——2—; cp/(—g)—lz.
X

. 1 .
g(x)=sinx+ 3 sin 2x; g'(x) = cos x + cos 2x; g'(x) = 0 npu

2cos’ x +cos x — 1 =0;

cosx=-1; x=n+2nn; cosx=%; x=i§+2nn.
C-29
2 [—
g 20
x-1 + + - +
xe(1;3) >
0 1 3 X
6) (x+2)Vx’-1>0;
T?\‘/:T\l L/:f ‘
-2 -1 1 X
x e (2;-1)u (1; +w0);
C-30

fo)=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 IepeceKaeT 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+ 30z + 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,

BO3pAcCTaeT IIpH X € [—%; + ooj , YOBbIBaeT mpu x € (_ o; _é}

6) p(x)=xX+2x—1; @'(x)=3x+2;¢'(x)>0 TIpH JTFOOBIX X, 3HAYHUT
¢(x) Bo3pacraeT Bcroay Ha R.
B) g(X)=x —3x"+5; g(x)=3x"—6xg'(x)>0mpu x € (—0;0)U(2;0);
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2'(x) <0 mpu x € (0;2), 3naunt, Bo3pactaeT npu x € (—oo; 0) U (2; +o)
yosiBaet mip (0; 2).

C-34
a) flx)=x'—8x" f(x)=4x"—16x; F(x)=0mpu x=0 u x==+2;
Xmax = 0 Xmin = £2;9(0) = 05 }(22) = 16 Yo = 45 Xiuin = 4
6) o(x) :£+i; ¢'(x) :l—i; ¢'(x)=0mpu 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 MpH (—oo; —\/E] v [0; «/5 IR (\\/\
yOBIBaeT npu [—«/E; 0]u [\/5 ; to0); J0 8 6 4

min: »(0)=0  max: y(ix/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 pu x > 1, yObIBaeT mpu
x<1.
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C-37

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

f’(x)=sinx—1;f’(x)=0npy1x=g+2nn;
f L iom :—£f2nn;
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 - 3a° ; V@) =0mnpua=0 u a=10; a =0 HE MOAXOANT, TAK KaK
0 ycioBuio a > 0, 3HauuT, uckomasi 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” ot+2sinacosa—cos o
=cos2a ;

tg20 -1

sin 20c—(sin2 o +cos’ 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.
o x Sx) =x" = 2|
y=asingy fex) = (2 24 =
2

HyH by HKIHH: =x"—2x| = f{x), 3HauwuT,

f(x) gerHas.

. X

251n5= 0 mpu x=2nn

max: x =mn+2nn,; y(n+2nn)=2;
min: x = - + 27,
y(-m+2nn) =-2.

ty
41

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

C-40

1. sinxtgx+\/§sinx+tgx+\/§:0; (tgx + \/g)(sinx+ 1H)=0

tgx=—\/§; x=—§+nn;sinx=—1; x=—g+2nn.
. . 1 b b
2.2sin2x+1<0 sin2x<——;xe |——+mn, —+7mn|.
2 12 12

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

3
COS X = — — HE UMEET PEeIIeHHUs; cos X =—1; x =mn+ 2nn.
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C41
oyl oy T x=(DF B TE
2 ; 2 : 8 2k .
sin2x—sin2y =2 |sin 2x+sin(r—2x) =2 y=(—l)k%+%—g

C-42

a) (2x2 +x+ ?a)()c2 — 3x) > 0;, MOCKOIBKY 222 +x+3>0 IpH JIFOOOM X,
umeeM: x(x — 3) > 0; x € (—o0; 0) U (3; +);

4.2 4
X (;c 716)20; X (x—4)(x+4)20;

x°—2x x(x—-2)

0)

+ - + - +

v

-4 0 2 4 X
x € (—o0; —4] L (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;, = ;
yoe cos? 3x
6)y:\/;cosx; y’:COSXf(sinx)\/;;
2x
B)y= sin® x; y' =2sin x cos x;
1)y =(cos 3x + 6)3 y' =-9sin 3x(cos 3x + 6)2,
2
2. fx)= 37 +4 + 6cos mx
2x—1
f,(x)=6x(2x D 62x 8—6nsinnx=6x—6x28—6n'sinnx;
2x-1) 2x-1)
F=22"% _6xsinn--s.

(2-D
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C-44

Ly =xt=3x+2; Y =2x—3;y =x"—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=8 [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°; 211r=390°.
6 6
3. 3—TE; E.
4 2
3n 2n o
4. TT— ?:a; oc:?:72 ; cosa~0,3090; tga=3,0777.
C-2
1. cosa:fﬁ, 90° <, < 180°; sinoc:l, tgoc:fl.
2 25 24
. cos’ a .2
2. (tga—sina)| — + ctgol |=sin” a;
sin o
. . cos? o+ cos o
(sma—smovcosot)[.—J:
cos o, sin o
=cos o — cos” o + 1 — cos a = sin’ a.
3.

a) cos 3?TC‘[gg< 0;6) sin4cos5<0.

C-3
1.
V3o (2 . 3n V2
a) ctg (—420°)=—tg 60°=———;0) sin | ——— |=sin— =——.
) ctg ( ) =—ctg 500 ( 2 j -3
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.

56



http://alexbooks.ucoz.com

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

/NN N\ x
R

A
S S

2

coSs £+x :_l; sjnx:l; x:(*l)kE‘FZTCk.
2 2 2 6

C-6

x<0

; 0213:{2‘ )i FECRmIHUEE 0L

x° =3

- X

3xr-6

1. fx)=

2. fAix)=3cos 2x — 1;

a) [m)=2;  6) f(
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C-7

a) flx) =2x" +tgx; f—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) = 2 ¢(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 [3275 + ajsin3 (m—a)—cos(m+a) sin3[321T - ocj

2. =
2sina sin(1T - ocj
2
sin® o —cos* o
= =—ctg 20.
sin 2o
. (3x = 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) yosBaet mpu xe (—o0; 0) 0) yObIBaeT Ha 00JacTH
Bo3pactaet npH x€(0; +oo) OTIpeICIICHHS.
108 54
8 af
& 31
a4 24
2 11
* *
0 8 6 4 A0 &4 6 8 10 5 4 -3 12 3 4 5
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2. y = 2sin x — 1; yObIBaeT npu
n 3w St Tn o 1lxn
xe|—— || —;— |U| —;—|.
22 22 22
3. sin 2 >0, sin 4 < 0, 3Ha4wT, sin 2 > sin 4.
C-10
1. y:fEx2+x+ 5 a) x = 1 — TouKa MaKCUMyMa;

¥y (1) =2 — skcTpeMyM (YHKIHIH;
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

60
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C-12
x X
f(x)=2fctg5; o13: 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
ol Y5
[2(£B1
2 2

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

arctg (—%Tj =-1,3617.
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C-14
a) cosx=-1; x=n+2mn, 6) sinx=1; x=§+2nn,
ﬁ T 7n
B) tg3x=——r; =—-——+—;
) 3 18 3
. . 1 1 T 2mn
) cos5xcos2x+sm5xs1n2x=5; cos3x=—; x=i§+T

o) sin (2x + g) COS X — COS (2x + g)

http://alexbooks.ucoz.com

T kT
x=——+ (1) =+ nk
3 D 3

B

sinx=——;

b

n)_3
sin| x+— |=—;
3 2

C-15
1 T 0 cosx=1; x=2mn;
a)cosx=— x=x—+2nn, ) ’
2 3
ty tr
4 4
>
H H X i " i o It 2r I
3r - V 0 W n 3n
_a| J
—gt
4 1
4 B) COSX >E ;

X € —£+2nn; E+2rcn .
3 3
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C-16
\/E b T
a)cosx>—; X€ |——+2mn; —+27n |;
2 4 4
0) sin2x<—l; x € —5—n+nn; —1+nn ;
2 12 12
b b
B) tgx > —1; xe|-——+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+5cosx73=0;

COsS X =

=-3 HeT pelIeHuH;

cosx=l; x=i£+2nn.
2 3

C-18

mn
+ -
2

b}

a) sin2x— x/gcos 2x=0; sin(2x—§j=0; x= %
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) + mn; tg x =—1; x:—%+nn.
C-19
x+y== x=Z-y Sin(y+%):_%
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=—+()"—-nk
4 4
C-20
. . b4 2n
a) \/§s1nxfcosx=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;
f(x+Ax)—f(x):2(x+Ax)+3—2x—3_2
. =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 uIlueHT;
y=1,4x — 0,9 — ypaBHeHUe KacaTeJIbHOI.
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C-22
1. x()=3F+2;  wH=6  v3)=18mlc.
1
2. =2 ; = —.
fo=24x; s 7
C-23

O,sz, x>-1
1) —{ :

x+3, x<-1

a) BO3pacTaeT NmpH
x € (—o0; =1) U (0; +o0);
yobiBaer ipu  (—1; 0);
0) lim f(x) . ;
x—1 2
B) HET, T.K. B TOUKE x = —1 He -4
CYyIECTBYET IPOU3BOAHOM.

C-24
1. a) 2 <x< ﬂ ;
30 30
0) lﬁ <x< 2L.
300 300
2 a) hrr;@f(x) = 2g(x)j= 6:6) lim (/) g() =-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
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a)
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©'(x)
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6x

me

=6x+6—6x_ 6
(x+D?  (x+1D)

5:0) ¢'(x)>0, mpux=-1.

C-26

fix) = 8x" — 9x®; fx)=72("-x");  f(-1)=144.
YX) =2 -0+ 12x+7;  Y(x)=6x"—18x+12>0;

X —3x+2>0; x € (—o0; 1] U [2; +o0).
gx)= Vx-3(x+2);g(x) =vx-3+ 12 ;g'(4)=1+§:4.
240x-3 1
C-27
2 2
yoVx 25; om:| ¥ 2520;
x+7 x#-7

x € (—oo; =7) U (-7; =5] U [5; +o0).
P =@2x+3)"% @ =242x+3)";  ¢'(-2)=-24.
fx)=x-17, flg(x)) =x, 3HauuT, g(x) =x + 7.

C-28
a) flx)=2sin5x;  f(x)=10cos 5x; f [_gj =5
6) o(x)=3ctg2y;  @'(x)=—— g L (_Ej _
sin” 2x

flx)=cosx— % cos 2x; f(x)=-sinx +% sin 2x f(x) = 0 mpu

sinx(cosx—1)=0; x=nmn.
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C-29
2
a T0*2D g, x e (2;-1);
x+1
+ - + +
2 -1 0 X
6) (x—3)Vx>-1<0;
-1 1 3 X
x € (—o0; —1) U (1; 3).
C-30
S =24 f(@)=2x
a) -2)=0; [f(2)=-+4
y=-4x+2)=-4x-8—
ypaBHEHHUE KaCATENbHOIA;
0) cM. puc;
1 N . %
B) S=—-8.2=38. q0 8 6 - & & 10
2
C-31
a) J9.72~3,1177; 6) ;20 ~ 3. (1+0,002 -20)=3,12.
1,002~
C-32

xX(f) =4 + 56 + 4 w(f) = 12¢ + 10z,

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

v(3) =138 m/c.
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C-33

8) flv) == + dx = 3;
BO3pPACTaET MpH X € (—0; 2)
yObIBaeT mnpu xe (2; +o0)
6) o(x)=x'+4x -7
o'(x)= 3 +4>0 pH JIIOOBIX 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 ipu 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

&

8l
10|
fx) = (=2 =x" —4x’ + 4; f(x) = 4(x’ — 2x); /' (x) = 0 ipmt
X=0HxX =52 X = 0; Xyt = £4/2 ;
f0)= 4 fiz2)=0;
yOBIBaeT 1npu X € (—oo; —«/5) U (0; «/5)
BO3pacTaeT Ipu X € (,\/E ;0) v (\/5 ; +o0)
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C-36
4.8 3
flx)=2x +§x ;

S@) =82+ 82" = 82°(x + 1); f(x) = 0 npu
x=0,x=~1; Xpin = —1;
f-H=2—==——; 0 8 6 4 2
BO3pACTAET MPU X€E (— 1;+°°)§
yOBIBaET MPH X € (— 00;—1)-

C-37
1.
fix)=sinx+x; xe€ [—n; n];f’(x)=cosx+1;f(x)=0npnx=7t+27m;

HauOombIee 3HaYeHue f () = T ; HauMeHbllee 3HaYeHue f(—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=ctg  atga=ctga.
2sin” o

2sin2a +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° :%sinz 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,

1,
= ¥+ =
y(4mn)=2; yQ2n+4nn)=-2. 2 X+ =), snawmr, fix) wernas

by

C-40
1. ﬁtgxsinxfﬁtgx+sinx7120;
(\/gtgxﬂ)(sinx— 1)=0;
1
X=——+nmnn
go=———,
’ b1
= x=—+27n
sin x 5

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

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

b
3HAYUT, X = —E +2mn.
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C-41

i E T
y=3 : Y

cost—cos2y:—\/§ cos(rc—2y)—cosZy:—\/§

T
cosZy:73 y=iE+7U’l

C-42

a) (3x2 +2x + 5)()c2 + 4x) < 0; TaK KaK 3x2 +2x+5>0 MPUITIO0OM X, TO
(F°+4x)<0; x e (-4;0);

4,2
6)Mso; OI3: x#0,x#5;
X~ —5x
+ - + - +
-3 0 3 5 X
4
X (x—3)(x+3)£0;
x(x-5)
x e [-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, ) =22X+ (cos ) Vx ;
2x 2\/;
—andd ' .
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)".
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2.
2% -3 . o 1637 +12x —8x% +12 x
fx) = + 8sin— fx)= +4mcos— ;
4x+3 2 (4x+3)? 2
16-8-12+12
S ==t
1
C-44
1. y:fx2+3x72, V==2x+3; 2x+3=1x=1, yo(1)=0,
3Ha4yuT 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; L my
8 2 8 2
C-45
’ a+b=12 b=12-a 1084 - 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
Ortset: 9 + 3.
2. fx) =x(x +3)=x"+3x%

f(x)=3x"+ 6x=0; f(x) =0 mpu
X=0 " x=-2; Xmin = 0; Xpnax = —2;
A0)=0; A-2)=-8+12=4;
Bo3pacTaet npH x € (—o0; 2) U (0; +o0)
yObIBaeT npux € (—2; 0)

Hym: x=0un x=-3.
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BAPUAHT 5
C-1
70= " .7 :ﬂ; 1400= %14 =%
180 5 18 9
11ln 231

—=165°, ——=1517,5°.
12 8

790 = %- 79~1,3781; sin 79° ~ 0,9816, cos 79° ~ 0,1908:

38°22' = 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—7r 2 )
2 2 _cos“a—sin”a

2 2
tgz[?’;+aj—ctg2[a—§j ctgta—tg o

cos(—oc) 3n T cosa.
—J:tg 7—(1 ctg E—a ; =tgactga=1.

L (m cosa
sin| —+a
2

= sin® & cos’ a.
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C-4

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

\/5+1

2c0s215°—1  c0s30° ﬁ 2 J6
5 3n . 12
2. coso=—-——; m<a<—; sinoe=—-——; tga=—;
13 2 13 5
cos2oc:—£; tg 2o = 2tga :ﬁz 1—ﬂ =
169 1-tg?a 5 25
_ 2 24 120
119 5 119"
3. ctg’ o (1 — cos 2a)’ — cos® 20 = 4sin* o ctg® o — cos” 20 =
= sin” 20 — cos’ 20 = — cos 4aL.
C-5
1. cowm. puc;

23n
alciucea: cos e =cos—=—1j,

74

\ Y




http://alexbooks.ucoz.com

C-6
1. a) flx)= 25’“_4 S OI3:X—Tx+6#0; x#6 u x#1;
x*=Tx+6
6) flx)= 21 s OJ13: x> —4>0; x e(—o0;—2) U (2;0).
X2 -
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 8 10
B
-8
Aot
C-7
3 . _ e 3 .
1. fix) :L;nx 3 flx) = ( x)32s1n( x) =7 s;nx = f(x), 3HauwnT, f{x) YeTHAsL.
tg“x tg” (—x) tgox
2. g(x) = |x| cos 2x sin’ 3x; g(=x) = x| cos (=2x) sin’ (-3x) =
= —|x| cos 2x sin 3x = —f{(x), 3Ha4uT, 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 = r
2 T
, 3HAuUMT, T = E
Vo =sindx; T, =Z
2
C-9
1.

a) f{x) =+ x+1 Bo3pacTaer Ha 00JACTH OINPEIEIICHHS, TO €CTh MPH
x €(=l00);
x=2
=-1+

%) f(x):_x—l 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 OOJIACTHU OTPEIENICHHS.

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

C-10

1. y:5x—2x2 =2 Xmax =

5>

NG

9
€ (—o; —1.
yel( 8]
2. flx) =3cos [x —27nj ;

NP G A
f'(x)= 3s1n[x 7],

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

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

3KCTPEMYMBI: f(ZTT[ + Zij =3; f(97n + 2Trnj =-3.

C-11

-
e

C-12

b
sinf x—— |#0 r
1 (+-%] e Zm

=y
o)

- o _T.
2. f(x)sm[3x 7],

; O[13: ; .
T 3n

cos| x—— |#0 X#—+T7n
4 4

3 2mn 571 2nn
Xmax = s Xmin =

14 3 T 3
77
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3.
Y
A
1
>
® 1 X

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

C-13
1.
a) arccos [— é} = 5?“ ;6) sin (arcsin 0,1) =0,1;
B) arctg (-1) + arccos (-1) = —§+ n= 3771;

1 T
r) cos (3arctg —)=cos—=0.
) (arctg 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— = =1;x=5—TE
2 6 3 6
T 1 mn

B) tg|3x+—|=—F; 3x=mn;, x=—.

) g( 6] V3 3

78
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C-15
a) 0)

bt
=

cosxS——3;xe 5—n+27cn; 7—Tt+2rm .
2 6 6

C-16

9 3 9 3

0) tg(2x+%] >3 2x € {§+nn; 4%+Tcnj

1 n 2nn_ Sm 2mn
a) cos3x<5; XE|—+—; —+—|.

C-17

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

ctgx=-1 x=" 4
2 .

79



http://alexbooks.ucoz.com

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—ﬂj #0;
3 3 3
tg(x—§j=—\/§; X =T7n;

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

C-19
. 1 . . 1
sinxcosy =—— sin(x + y) +sin(x — y) = 5
3 . . 30
cosxsiny = Z sin(x+y)—sin(x—y) = E
way= () Tk r= BT
Y 6 |77 12 4 2
i ’ (T m Tk
X—V=——n+27n =-1)'—+—+—-—mn
yE==3 Y=Y
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 WK sin x cos 4x = 0;

. T TN
sinx=0; x=mnn, 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; sinSx=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):—gm.

2.
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

MG _
S0l

xo=1, Ax=0,002 —7,004;

A
X =1, Ax=0,00001 %: —7,00002;

li Af (xy) _
m ——-=
Ax—0 Ax

-7 (npux,=1).
C-22
1. x()=¢+4;v(¢)=2¢ Vimnynsc mpu £ =4, m =2 paBen 2 - 4 - 2 = 16.

2 @) =64 f(x)=%;6) f)=4-2%  f)=-2x

C-23
1. a) f(-2)=-1; f(4)=1;0) lim fix)y=-1; lim filx)=-2
xX—>-2 x—>—4
9—x?
2. fx) = 3 =—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

f(x)~g(x)

0) y= ———=—"—, mipeliena He CyIIecTBYeT, T.K. 3HaMeHaTeIh
2f(x)-5g(x)

cTpeMutses k 0.

2. a) 1im2(173x3+4x4):1+24+64:89;
2649 15 _
6) )ICLHS xz—x 1 5 B
C-25
1.
a) f(x)=x973xsfi4+2; Fx)=9x"—15x* +£
X
4-x? —6x—4x? —8+2x? —2x2—6x—8
0 = 0 ') = =
) )= 1) Gran? G2
2 e @ e
2/x
O _,.5 13
f(z)—J5+NE f =242
F-2)= Jr—2 + 2L
20x=2
3. fx)=3x—x; f(x)=3-3x">0 npu x € [-1; 1].
C-26
V-1 L1 1
1. 2(Ax+1 =
fx) = W 3 ) =2 ) ISy S S
a1
A 1(t +1)°

2.a) fix)= 9% +x; fx)= 27x*+1>0 Bcerxa, 3HAYHT, f'(x)=0mu
f'(x) <0 He uMeroT perieHuii;
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¥ +15 232 +2x—x*—15 x> +2x-15
= = = : ! :O
0) M) =~ ) o el A
(x+5)(x 3)

=0 x=-5m x=3;

(x+1)
f(x)>0mpux € (—o0; 5) U (3;+); f(x)<0mpux e (-5;-1) U (-1; 3).
C-27

1. a) flx) =3x -1 ; OI3: 3Jx—1>0; x>

_ 1
0= \/x2—6x+9

\OI»—

s Ol —6x+9%0; x#3.

2 9= 2 = e =2 ey = 23
—x _\/— 1—x
3. a) flx)="-3xH""  f(x)=12007x° - 12x)(x" - 3xH'";

6) g)=Vx'-1; g®=

X
\/x2 -1
C-28
a) f(x)=tg(1+10j; P pr——
3 3cosz[x + 10]
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, MPOMEKYTKA
HENPEPBIBHOCTH: X € (—o0;—1) U (=1;1) U (1;4) U (4;0).

1. fx)=

83
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2. a) X +5x+4<0; (x+1)x+4)<0;

X € (—o0; 2) U (%; 1] U [4; +o).

Y Kac

+

x e (4 -1);

2
6) (x—2)(x2+2) (x-7) <0
x“—16

4 22 2
xe(4-2)u(22)v &)
x-2 S 2x-3

4x2—9x+2—2x2—x+6>
x+2 4x-1"

(x+2)(4x—1)
2x2 —10x+8 > 0; (x-D@x-4) | :
(x+2)(4x—1) (x+2)(4x—1)

+

E)

-2 1/4

C-30

W= D=L Y@=
X X

by

=1+x+1=x+ 2 — ypaBHeHHe KacaTeIbHOU.

yED =14
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X 1 1 . x ﬁ
2. =cos—; Y(m)=—; )y =——sin—; (M) =——;
y 30 YW =gs Y =-gsinss y(m o
1 A3 V31 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 + 1

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 o5 16, 48-16 32
15 15 225 45 45
C-33
1. fix)=2x=3x* = 12x; f(x)=6(x"—x—2);f"(x)=0 npu

x=2ux=-1;
f(x) Bo3pacraer mpu x € (—o; —1) U (2; +o0); yObiBaeT 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
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C-35

1 5
=——x+2x+—;
4 2 2

%=2; =45
BO3pacTaer npu x € (—0;2);
yObIBaeT mpu x € (2;0);

xeR;

y € (-0 4.5];
1

—x -2 72=0;
2 2
Hyma: x =5, x=—1.

2. a)3x272x+1>0 §=173<0,3Ha‘{I/IT,x€R;

0) 9 — 18x+4<5x—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,

HaMMeEHbIllee 3HaYeHne QyHKIMK —55; Hanbobliee 3HaYeHHe QPyHKIUU 57.

2.
a+b=6 b=6-a 12d— 342 0
; ; V' =12a-3a’y =0 npn
yzazb y=6(12—113
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 3
cosp=——; n<p<—;
P 5 P 2
cosaa=——; sinf=——;
. . . 12 12
sin(ao +PB)=sinacosP+sinBcosaa=——+—=0.
(atP) B B TREY
0052[37‘—2&] > 29
2. 5 +(200s2&—251n2&j :w+40052a:4.
cos“(m—a) 2 cos” o
3. sin22°30'—\/1_sm45 =J2_\E;
2 2
cos 22°30' =—“2;\5 ;

2-42
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 ;
s 3n
yOBIBaeT MpH X € 7 + 7 7 + mn

T .
x=fz +7mn—min, x= + 7n — max.

b
4
oy

9

0) y=cos i+l ; v=0mnpu x=5—n+nnfﬂynn;
7 14
8n i
BO3PACTAET IIPU X € - +27n; 7 +2mn |;
T 6m
yOBIBaCT MPH X € [—7 +27n; - + 2nn} ;

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

Pid
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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 2n . x/E 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:—I;

. 1 . 2 2
sin2x——cos2x=1; sin(2x—¢@)=——, ¢ =arccos— ;
2 3 "G

3.

x:l(—l)k arcsini Jrl arccosi + n—k
2 N N
a) tg2x<-1; xe —£+E;_£+E )
4 2 8 2
o) sin[ x- 2|51 v [2Ziom B iom].
4) 2 12 12

&9
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b4
X+y=— X=—=Y
Yy 3 .

2
sin?x+sin?y = l—cos(Tn—ZyJ+l—c052y:1

!
2

cosncos T 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;fS).
C-43

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

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

3—2x_2\/;: 3-2x—-4x 3-6x

2Wx Wr ol

B) y = sin 2x; )’ = 2cos 2x;
r) y=tg (%x—lj;y’—+;
3cos2(x—1j
3
n y=02x-1";y =3402x-1)"
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C-44

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

YpaBHEHUC KacaTeJIbHOM.

2.

3

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

X()=£ 20436 W) =3F—41+3;
W2)=12-8+3=7; a()=61-4; a(2)=8.

C-45

y:4x—x4; y’:4—4x3;y':0r[p1/1x:1

y Bo3pacraert npu x€ (—oo; 1); yObIBaer npu xe (1; +o0);
x=1-max; y(1) =3;

Hyma: x=0ux= i/Z

X

0 8 6 4 2 4 6 8 10
1 1 —2x y
O =——s xel-L S f®) =57 f(x)=0 mpu x=0;
x°+1 2 (x"+1
1 1) 4
0)=1; -D=—; fl=|==;

A0) S=D > f[ 2) 5

HauOombInee 3HayeHue Gyukiun f0) = 1

HauMeHbllee 3HaueHue pyHkiuu f[—1) = % .
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BAPUAHT 6
C-1
400 = L42= 7_75, 130° = 1 13.
180 30 18
77‘[ 217[

—=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 M>O; 6) sin 2 ctg 4 > 0.

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

C-3

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

B) tg 1590° = tg 150° = —— .

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

sin (~at) 3n T sinol
3. ————=ctg|—+alig| -ta|; —=tgactga=1.
b 2 2 sino
cos| —+a
2
C-4
1 1-sin®15° 3 cos>15° _ 1+co0s30° 2+42
2cos? T 1 cosE \E 2\5
8 4
. 4 b
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
431 St ﬁ
1. afcrmccea: cos ——=cos — =———;
6 6 2
opauHaTa: sin Br_ _51115_7r _ 1
b 6 6 2

\ A
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3

4\/Esin(x—%j=4;

. [ n] V2

sin| x—— |=—;
4

2
b W T
x=—+(-1)"—+nk
PR ]
m im
C-6
1-8x )
L. a) )= ————; OM3x"-5x+6#0; x#2nx#3;
x“=5x+6
0) flx)= ! 55 Ol3: 16—x*>0; xe(-4;4).
16—x
2. Ax)=2x"—x+5; A-1)=4;

fo-)=@x-12x" —4x+2-1)+5=2x —6x"+ 5x + 4.
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C-7
sin x cos? xtgx
1. fx) = —
X
sin(— x)cos2 (—x)tg(—x) sinx cos? xtgx
f=x)= 5 = 5 = f(x), 3HauwT, f(X) UeTHAS.
(=x) x
2. 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) HEUECTHAS.
C-8
1. a) sin312°19' =—cos 42°19"; ©6) cos 5042°=cos 2°;
B) ct 33_15 =ct il
573 &5
{e} {e] (e} ﬁ 3
2. cos (-30°) + sin 660° + ctg (-510°) ==~ N2 i3 =43,
T
3. a) y=tg(l-3x); TZE;
.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 OIPECICHHS, T.C. IPU X € (— oo;—%};
xX+2 2 1
0) fix) = =1+ —— yObIBaeT Ha 00JaCTH ONpE/ICICHUS, T.C.
X+l x+1

Ipu X € (— oo;—l) (— l,oo) .

T X X St
2. x)=tg|———1|; OHd3:cos|———|#0; x#—+27mn;
) g(3 2] a (2 3} 3
yOBIBaeT Ha 00JIACTH ONPEICIICHNUSI.
3. 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=———+l=—:ype (-0, —].
I p Ty g tiE et
10ty

5m
—+mn; 1.
28

~!
S
=5

C-12
1 sin3x =0 E
1. fx)y=——: Ol3: ; .
tg3x cos3x#0 n
6 3
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X T
2. X)=cos| ———
fx) (3 12)
BO3pAaCTaeT MpHu
X € —ﬁ+6nn;£+6nn ;
4 4

yOBbIBaeT npu

X€ E+67rn;13—n+6rcn .
4 4

3. cost>-tire —2—”+2nn;2—“+2nn
2 3
AY
1
:
. >
L X
2
C-13
1.
. 1 T
a) arcsin -5 :fg;ﬁ) cos (arccos (-0,3)) = -0,3;
1 T T m
B) arctg (—v/3)+tarctg— =——+— =_ |
) arctg (—v3) e 53 e

1
r) sin (3arcctg—)=sinn=0.
NG

a) arcsin (-0,736) = —0,8271;6) arccos (-0,997) =~ 3,0641;
B) arctg (3,7) = 1,3068.
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C-14
a) sinx=—%, O Tk
%) cos(x+8 =73, x;%i%"unn
B) tg[Zx—gJ:«/g, :%H‘_zn.
C-15
a) 0)

JANNANP
1 o 3vn

B)

sinxS—l; X € —5—n+21m;—£+27m .
2 6 6

C-16

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

n mn St mn
X e ; —

>

12 3 36 3

C-17

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

tgx=1; x=" 4 ;
2 4 2

0) 2cos* x —3cos’ x + 1= 0;

5 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,
J26 '

x:fg-kl(—l)karcsin > +n—k.
2 2 V26 2
C-19
L
CoSXCosy = 2 cos(x+y)+cos(x—y)=1
’ cos(x+y)—cos(x—y)=-1"

. . 1
sinxsiny = 3
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b X=—+—+mnk
X+y=—+mn_ 2
x—y=2mnk y=£+%—nk

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) cos x 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) = 2x2 °
X)=—x-2;
2
oro + Ax) — fixo) :% Ax; o4l
Xo=5 Ax=02  Afxo)=0,1. . X

14 43 52 55

2
f(x):2+3x—x7;

2 2 2
_XO+AX +2x0Ax_ _ XO
Af(x0)=2+3x0+3Ax -5 2 3)“0*7:37&%0
Ax Ax 2 ’
A
vo= 1. Av=o.1; Y0 5.
Ax
A
2o= 1, Av=0,002; Y F0) _ 3 990,
Ax
A
xo=-1, Ax=0,00001; fg“ =3,999995;

e Mxp)
xo=-1; lim =
-0 Ax

4.
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C-22

x()=278-1; ) =4t
Nmnynbc npu t=2um=3 paBeH 4 - 2 - 3 =24 xr - Mm/c.

a) flv)=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; & = 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 (1-3x"+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+y -1;

]”(x):7x6+10x4—i;
X
3—x?
0 = ;
) ) 4+42x
)= —8x—4x2—6+2x2:—2x2—8x—6
(4+2x)° 4+2x)°
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2. Mo =xx+l;  fe)=Axl+——;

24x+1
7(0)=1: 0y S 534 = x—1
fO=1 A3) 2+2.2 24,f(x 1) \/§+2\/;,

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

C-26

Nl 2 oy 2 i 1
A A A VY R PV roTC

1

1=

@ -n?
2. a) fix)=3x"-x; f(x)=9x"—1;f(x)=0npu x=i%;
f(x) >0 npu xe[—oo;—%ju(é;ooj;f(x)<onpnx e(_é;%].
7x2—8. 7x2+2x+8.
0) fix) = 1 f’(x)——(xﬂ)2

f'(x) > 0 Bcerna, kpome x =—1.

C-27

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

1

0) fix)= —
\/xz—3x+2

R e G R T

_ l+\/; ) _ 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""  F(x)=191(5x" — dx)(x° — 2x%)";

5 g =Vl-x*; g=

1-x

C-28
a) flx)=cos (3 —4x); f(x) =4sin (3 — 4x);
—tg (2x—7); -z .
0) flx)=tg(2x-7); S o)
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#+l
foy—% 24x ;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;0).
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 + - + - +
x4 (x-2 >
(o DD, 3 2 3 x
(x-3)(x-3)
xe(3;-Hu(-1;2).
x=3 _2x-5 4 -15x4+9-22" —x+15 _
x+3 4x-3 (x+3)(4x-3)
2
2x —l6x+24s0; (x—6)(x—2)£0;
(x+3)(4x-3) (x+3)(4x-3)
3
-3 3/4 2 6 X
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C-30
| 2 B .
L =sin2x; y|—|=——; ) =2cos2x; "T=1=1;
g y(6] 27 y[6j
Booa u
y :7 +x _g — YPaBHCHHEC KaCaTCIbHOU.
2 2 1
2 =T D)=L Y s V(D)=
X x 2

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

C-31
1. 49,07 ~ 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(t):4t+f*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=i; t:i;h(i)=4+i_i=2_7+4=34_7M_
2 20720 20 80 80 80
C-33

1. flx)=2+3x"—12x; f(x)=6(x"+x—2);f(x)=0npux=-21u
x =1, 3Ha4wr, f{x) Bo3pacraeT mpu x € (—o; —2) U (1; +o0);
yObIBaeT npu xe(-2; 1).

1

2. =2x—+x; =2
) =2x-x; f(x) 7

1 .
3 f(x) =0 npu x =E — TOYKa min.

104
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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;

¥ BO3pACTaeT mpH 101y
x € (-0 =1) W (0; T); ¥
yOBIBaeT IpH 61
x e (-1;0) U (1; +o0). |
2.
m X
0 -8 6 -4 3 0 4 6 B8 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!
yOBIBaeT MpU X € (l; oo); 4

HYJH ¥ —2x-3=0; 2/\ o

x=3, x=-1.

10}

2.
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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Y =3b*+2b-16;y =0npu b = —% HE MOJIXO/IUT; {

y=2x"—6x"+4;
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C-36

¥ =6(x"—2x)=0;y' =0 npu

x=0,x=2

¥ BO3pacTaeT Nmpu

x € (=003 0) U (2; +o0);
yObIBaet npu x € (0; 2)
Xmax = 0; ¥ (0) = 4;

Xmin = 2: Yy (2) =4

C-37

10

Ax)=x"+20x+3; x e [-1; 1]; f(x)=5("+ 8x); f(x) = 0 mpr
f(_l) = 22: fmm(o) = 35 fmax(l) = 24, 3HA4MT,
HanbOounsiee 3HaueHue f{1) = 24; naumensiee 3Hadenue f{0) = 3.

x=0ux=-2;

a+b=38
y=a2+b3’

|

a=8-b
y=b>+b>—16b+64"

8 =2 + 6 — uckomoe pasdueHue.

C-38

cosazé; 3—TC<OL<2TC; cosB:fi;
5 2 5

. 4
sinot=——;
5

cos (oo — PB) =cos a cos B + sin a sin

106

. 3
sinp=—;
p 5

b=2
_» 3HAUMT,
T
— < <TE,
5 p
_ 212 24
25 25 25
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2. (2 cos? o —2sin? (x)z sin” (1 — 200)-sin’ (% - 4(1) =

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

N Coslso_\/ncosm 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 =+ 2mn;
Xmax = 4mn;
Xmin = 2T + 47tn;
y(dnn)=1; y2n+4nn)=-1;
¥y BO3pacTaeT IpH
[— 2n+4nn; 4rm] ;

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

0) y= sin(x—%);

xeR yel[-11];

o T 2n
Xmax = —— + 27N, Xpin= ——— + 271 ; HyIu: X =— + 1n;
10 10 5

on T
—+27mn |=1; ——+2 =-1;
y(lo ””J y( 10 “”j

» BO3pacTaeT MpH
—£+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 Th
X#E ——+—;
12 3
T T
yeR, Hym: x=——+—;
12 3
BO3pacTaeT Ha 00JIaCTH ONpEIeICHUS. in

C-40

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

r= 2 1 B ok
3 3

3

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

2
sin (2x +) -2, ¢= arccosi ;
V5 V5

(-1)* arcsin 2 + %k .

7

e Oy
2

a) tg£>1; X € £+2nn; n+2mn |,
2 2

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

12

108

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

)
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1 i n 1 T, W
COSX+Ccosy =— 2cos| —+y|cos—=— |x=—x—+2mn
2 3 3 2 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.

2 3
(o) 3 — — .

2. a) —

v

-2 1 3 X
x € (—oo; 2] U {1} U (3; +o0);

2 3 2x+4+43x+3-2x>—6x-4
+ <2; <0;

% x+1 x+2 (x+D)(x+2)

2x% +x-3 S
(x+1)(x+2)

3
(x + 2j(x -1 + _ ¥ _ +

_—>
(x+D(x+2) -2 -3/2 -1 1 X

>

x €(—00; 2) U (—% ;=) U (1; +o0).

C-43
a) y=x —2¢+3x—-3; Y =Tx"—10x"+3;
O y=(+3vr:  y=TNag

2/x

B) y=cos 5x; y' =—5sin 5x;

1 -1
r) y=ctg (EHSJ; y'=—x;
2sin2[2+5j

1 24 1 23
=|2x-6| ; y=8/-x-6]| .
N (3x J g (3x J
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C-44
1. f(x):3x+2x2; fiH=5; f(x)=3+4x; f(hH=1,
y=5+7(x—-1)="7x—2 - ypaBHeHue 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; aB)=19.

C-45

4
y:8xfxT; xeR; ye(—x;12];

y'=8 —x ;¥ =0 mpu x = 2, 3HAYAT, X,y = 25 ¥(2) = 12;
y BO3pacTaeT Mpu X € (— 00;2); yOBIBaeT MpH X € (2 ; 00),

Hym: x=0wux= 332 .

2x

2. fo)=——, xe[-2;05];
x“+1
2 42-4x7  —2x2+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 3HaueHue pyHkuun f(—1) = —1.
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BAPHUAHT 7
C-1
1. 66°= " .66= LT, 156°= T . 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+2sinacosa—1 .
= = 2sin a.
cosa cosa
2. a) Sn100 cos100. 5 in 1 cos 3 tg 5> 0.
tg200°ctg300°
3. tga=-2  cosa >0, 3HauuT, o € IV yerBepTH;
&:—2; sin® o = 4 — 4sin’ o sinoc:_—z; cos oc:L.
1-sin’a \/g \/g
C-3
V2 .
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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112

3 sin(a + 1) N cosBn-a) 1
) . 3n I cosa.
sinfoo+— | cos| —+a [—1
2 2
cosa sin® o+ sino + cos? a 1
tg o +— = - = .
sina +1 (cosa)(sina +1) cosa
C-4
; 1-sin?67°30' _1+cosl35° _ 2-42 _42-2
) 2¢0s275° =1 2cos150° 1\/5 243
2
2. sin(x:l;£<(x<n;cosoc:f\/§ s1n2(x*f£
372 3
827 56v2 a2
cos 20 =—;sin 4o =— :——;tg2a:——
81 81
aq o 220 82 (1 32) -8V 49 —56\/_
s 1-tg’2a 7 49 717 17
2
3. I+ ctg2actga = 1+1 g OL-ctg(x sinocosa =
tgo + ctgou 2tgal
| 1)1 . sinaccosa 1
=|1+—ctga—— |=sin2a = ——— = —ctga .
2 2)2 2sina 2
C-5
1.
tga=3; a=arctg3+nn;
sin” 0 =9 —9sin’ o; sin o = +i
Jio”’
-4 X
cos o = +— cos20=——=—., g
Jio”’ 10 5
-1
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__6 .
5¢2°

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

2. a)cosasina——g;sin[a—gj: aclV;

3.y =cos* 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 -
xr-x-2
3x_2>0 x752 X¢—1 5
O/13: 5 ; 2 , 3HAYHT, xe{—;Zju(Z;oo);
x“=x-2#0 x=>— 3
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) = yeTHas;

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

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

AT T .
B) y = 2co0s (x + Z) sin x y(—x) =2cos [g - xj sin (—x), 3HAYHUT, ¥
HY YeTHas, HA HeueTHas;

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

C-8
1. a) sin 311°17" = —cos 41°43’; 6) sin 4160° = —cos 20°;
B) t, 33_7: =—ct L
£7s 10
2 sin (=30°) + cos (660°) + tg (-510°) = —l+l+L L
. BT R
T T
3. a) flx)=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) flx) = 1-—

l———

x+1

5

fx) Bozpactaet npu xe (—oo; —1) U (0; +o0); yOsBaeT npu xe (—1; 0).

2. fx)=x"+x; f(x)=5x"+1> 0 Bcera.
3. sin 1, sin 2, sin 3, sin4. Otsert: 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

; f(2)=0;/1)=0;
P -3x+120 [ .3—2\/5} {3+2\/§. J
X €| —oo; 5 v J4+oo .

X2 —3x+3<0 2

K —3x+2|>1; {

Y

PO N®O©D

bt Lol o

S bbb b

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

(X) < [73’ 1] xmax=£+7'fn xmin=7£+ wn
3 3
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¥y BO3pAcTaer mpu

x e —ﬁ+4nn;£+4nn
12 6

yOBIBAET NPU X € [%+ 4Tm;13TTC+ 4nn;j .

116

C-12

cos[Zx—EJ;tO T

6 X#—+Tn

. 3

cosE;tO JIXET+27n .
.

sin(Zx—gj £0 12 2
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C-13
1 . T

a) arccos—=—arcsin |l =———=——;
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=—Ltmn;
g x/E’ 6 X
6)sin£x+£J=£;
5 2
T r T
x=——+ (1) —+nk;
5 1l 4
B) COS (3x—£j =-1;
6
3xf£:n+2nn; x:E+2ﬂ
6 18 3
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\ A%

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

X € £+2nn;£+2nn U 3’—n+2rcn;5—ﬂ+21tn U ﬂ+2nn;ﬁ+21'cn .
4 3 4 4 3 4

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

X € —3—n+3+3nn;—3—n+3+3nn .
2 4

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

T
X =—+mn.
6
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C-18

cos2a  1-tgo

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

(sino +cos a)?

2sing+sina 5 1+cosg 20052% )@
0) =ctg”—; = =ctg"—.
2sing—sina l—cosg Zsin22 4
2 4
C-19
cos(x+y):—% x+y:i2?n+2nn
sinx+sina:\/§ sinx+siny=x/§
x—z—n— +27n
4 LT b ﬁ
1. ) ; smgcos E—y :7;
sin(Tn—yj+siny=\/§
i
=—-2nk
Y73

>

x:§+2nk+2nn

2.
2
x:——n—y+2nn —sin—cos E+y =£
3 ) 3 3 2
siny—sin[z—n+y)=«/§ cos| —+y |=—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; OHU3: x# —+—;
coSxcos3x 6 3
. mn T T
sin2x=0 x=—, HO X #—+— ,3Ha4uT, X = TN,
2 6 3
cosx b1
0)tgx+ —=1; OJ3:x#—+mn;
1+ sinx 2
sinx + sin’x + cosx L I -
cosx(1+sin x) ’ cosx
cosx=1; x=2mnn;

B) sin 3x =cosx; sin 3x —sin [g— x} =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) =
=g+ Ax” + 2x0Ax — 3xg — 3Ax —x¢” + 3x9 = (Ax)” + 2xpAx — 3Ax;
1 1 3 5
a) xp=3; =—— Af=—-3+==-=;
)% 2 4 4 2 4
0)xo=-2; Ax=1;, Af=1-2-2-3=-6.
2. fx)=x"=5x  Af=(x+ Ax)(xo" + (Ax)" + 2xAx — 5) —

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

Af 2 2
—— = (Ax)" + 3xoAx + 3x," — 5.
Ax (Ax) 0 X0

C-22

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

v(d) =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

£()= —%; 6) lim f(x)=—
x—-1

1. @) f(-D= —é; L lim () =15,

2_ p— p—
2. Sy =2t _x=b s 2ol <0001
2(x-5) 2 2
x—5/<0,002;  §=0,002.
C-24
. 1 . 1
1. limf(x)=—; limg(x)=——;
x—3 2 x—3 3
lim £ (x)
a) lim y =223 _fim £(x)- lim g(x) = —~ 41 =~
wo3” T limg(x) xos” ) xo3® 276 4
x—3
. . 2 3 1
3lm f(x)—-limg“(x) ———
6) llm y — x—3 x—3 — 9 :g'
X3 2 lim f(x) 118
x—3
2. a) lim lexed? Lo o3 2o 228,
x—3 2 3 2
6) lim ﬁ:o.
—>-22x"+x-1
C-25
7 a5, 1 6 s |
1. a) flx)=x"-3x +—=-2; S @) =Tx" =155 ——=75-;
J; 2x
/=G +Vxs =
2/x
3-2x —2x-10-3+2x 13
Sx) = ; Sx)= = ;
X+5 (x+5)? (x+5)?

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

f(x)=x+l; f(x)=1_i220 mpu x € (—0; ~1] U [1; +e0).
X X
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C-26

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

2. a) flx)=2x" —x% 7 (x)=2x(4x" = 1); f*(x) =0 mprr x = 0 I/Ix=i%;

- + - +
-172 0 1/2 X
F0)> 0mpix & (250U (5 o0
1 1
f(X)<0Hper(—00;—E)U(0;E);
2 2 2 2
x° =12 2x"—4x—-x"+12 x"—4x+12
0) fix)= ; x) = =
=" S - —
f'(x) > 0 Bcerna, kpome x = 2.
C-27
1 a)f) s o | {Xﬁ [3:4)04:0)
. a)fx)=—F—— : , 3Ha4uT, x € (3;4)Ul4;0);
Jx-3-1 VJx-3=#1 |[x#4
Y ——IcY by [0: 4)
X) =——— : ; x €[0;4).
2_\/; Z—x/;>0
2. fix) =x" + 2x; g(x) = sin x; fg(x)) = sin® x + 2sin x; g(Ax)) = sin(x’ + 2x).
3. a) flx) = (5x' —4x)'";  £(x)=101(20x° — 20x")(5x" — 4x°)'";

3x-3
8) g(x) =V3x” —6x; g =——.
\/3x2 —6x

C-28
—cos| 2 1) ~ Zanl[ 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;

f(x) =—sin x cos 2x — 2sin 2x cos x — >

cos“3x
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C-29
— 2 p—
1. fix) =% ; O13: Xx"=T7x+6)#0 , 3Ha4UT, f(xX) HenpepbIBHA
x~ —T7x" +6x x#z0 x#6 x=#1

Ha X € (—0;0)U(0;)u(;6)U(6;0)

(-2 +8)(x=9) _
x—4 o
@-D@+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)Vx+3<0; _ : I - ; +

O3 x=>-3; 4 3 4 X
x € (-3;4).
C-30
1 =sin— To¥2
g )T
r=—cost; y|Z _¥2.
4 C2) T
V2 2 ) 2 42-4hn )
Yrac = T + T X - E = Tx + T — YpaBHEHHE KacaTeIbHOM.

2.y=x"-2x x=2 y2)=0; ¥ =2-2; Y(2)=2 Yu=22-4-
ypaBHEHHE KacaTeJbHOM.

C-31.

1. ,116,08z4(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
L s =2+t ;v()=2+——;a(f)=————; F=—
2t 40

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

C-33

l.y:3x3—x2—7x; y’:9x2—2x—7;y':0r1pnx1 =1 szz—% , 3HAYUT,
7 7
 BO3pacTaeT mpu x € (—oo; ar ) U (1; +o0); yOBIBaeT pu X € (75 ;D).

2
2. =t
9 x
2x 8 ,
@)= (0 =0 npu
9 x
2t = 72; X =36; x= J_rx/g;

Xx=%£+6 — TOYKH MUHUMYMA.

C-34
1 .
(x—1)%" (x—1y°

3HAYHUT, f{x) Bo3pactaeT npu xe (1;0);  yObiBaeT npu xe (—o0; 1);
HKCTPEMYMOB HET.

Sfx) =~ S =

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

C-35

1. Ax) =5x" —3x - 8; Xy = Ximin = 0,3;
S5 =Smin=0,45-0,9 — 8 =-8,45,
X€eR, f(x)e [—8,45;00);
fix) Bo3pactaet npu xe (0,3;00); yObIBaet mpu xe (—oo; 0,3).
5x*~3x-8=0;
Hym: x=-1 un x=1,6.
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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

6(x—1) 6x2 +90—12x% +12x  —6(x> —2x—15)

) P S@= 2 2 = 2 2
x“+15 (x~ +15) (x° +15)

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

f=3) =_2—%44 =-1; f'(x) Bo3pacraer npu x € (—3; 5);

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

108
8

5
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C-37

1. fx)=x"—2x"+8x-2; x e [4;2];
F(x)=3x"-4x+8;3x’—4x+8=0; JI=16—96=—80 <0, 3uaunr,
OKCTPEMYMOB HET;
HaunOombinee 3HayeHue — f{2) = 14; nHauMensblnee 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 =43 - ‘/_ :S=dyf3x - ‘/_ ;8= 4J§—£x 0;5 =0npu

x=8, LM=4\/_—2\/_=2\/§CM; KL =8 cm.

C-38
b1
1 coso=—; sinff=—; 0 <E- —<B<m
25 144
sina=—;cos 3= ;cos (o +Py=—""——=—
P= (*P) 169 169

8sin*( — o) sin’ (%+ ocj—l = 8sin’a cos’a — 1 = 2sin’2a — 1 = —cos 4.

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

o
sSim—
n = [15 ___2:£¢§:¢5_
2 .nzg \/g
U 2

126



http://alexbooks.ucoz.com

C-39

a) f{x) = cos [Zx —gj ; Iy

xeR yel[-1;1];

cos [Zx—EJ =0;
3 I.
5, VANA AN
HYIH: X =—+—;
Y 12 2 =3 m im n T f:
S VRV RVAVAY
X max g‘l’ TN, Xmin T‘i‘ T, 1

f[%+1mj=l ;f[z?n+nnj=—l ; -2

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

v

2
yOBIBaCT U X € (% + mn; Tn+ nn} .

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

x=(CDH! §+ 2mik;

BO3pacTaer:
[~ + 4nn; ©+4nn]; 2l
yobiBaet: [m+4nn; 3n+ 4mn]

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

T T n
3-tglx——|= 0/13: =10 £— +
B) g (x 5 j fix) OHO3: cos (x 5 j X 1 T

T b
€R x#—+mn wym: tg|x——|=3
y 10 y g( 5)
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T .
X :g + arctg 3 + nn BO3pAacTaeT Ha BCEi 001aCTH ONpEIeIICHHS.

128

ty

C-40
1 a) arccos (—1) = m; 6) arcsin —l =f£'B) arct L=E
. ; > G’ g\/5 =
X 1
2. a) sinZEE-Htj:E; sin = =i_2; x:3_n+3ﬂ;
2 4 2
0) 8cos” x — 2sin x = 5; 8sin’ x + 2sinx — 3 = 0;
sin x = 3 ; x= (—l)k+1 arcsinE + mk;
4 4
sinx:l; x=(=1)" Xy
2 6
3. a)tg2X>—L; X € _14_2;24_2 ;
3 12 274 2
T 1 Stom T T
0) cos| 2x+— | <—; 2x €| ————+27n; ————+27n |;
4 2 3 4 3 4
231 n
Xe€|——+mn,——+7n|.
24 24
C-41
. 1 i )= .
cosxsiny == sm(XJFy)COIS(X Y 0, {sm(x+y)cos(x—y)=0
sin2x +sin2y = 0 " | cosxsiny = B sin(x+y)—sin(x—y) =1’
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1 sin(x+y)=0 xry=mn ) x:—z+7+7'
" sin(x—y)=-1" x—y=—§+nk’ _n, mn 1k
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_@J[x—3+ﬁj>0
2 2
X E[—OO, 3_5/5}U(3+2\/§,+WJ

)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}

YW;

3 5 12x+3+10x+5-16x> —12x -2
+ <2 <0;
2x+1 4x+1 2x+D(@Ex+1)
~16x* +10x+6 8x* —5x—3
— > — > 0;
2x+D(@Ex+1) 2x+D(@Ex+1)

3
(x— l)(x + 8}

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

L Y S oo
xe[—oo, 2ju( 7 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 =+43+x+ ;
24x+3
B) —sin 2 ; ’=lcos£'
y 5 y 5 5’
r)y—tg(Zx—%J; y=—
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@) =4~ 4);

Hym: x =0 x:i\/§

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

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

yObIBaeT: x € (—oo; 2] U [0; 2];
Bo3pacraetr: x € [-2; 0] U [2; o]
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2. fix)=sin’ xcosx 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 3
1 T

- R =0 =A%) =
Smax) _/(arCCOS\/EJ_?ﬁ\/E Sxmin) = A0) /[Zj 0

BAPUAHT 8
C-1
1. ago= T .4g= 3T 1880= & 185 =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”" a + 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. tgoa=3 o € Il uerBeptu sin® o0 =9 — 9sin” a;

. 3 1
sino=———; CosS O =———.
Vio Jio
C-3

. , 2

1. a) sm1935°=sm135°=7;6) tg 1395° =tg 45°=1;

7w 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 (n—a) (1 + tg(% + aj ctg(g + 2(1)) =tg 2n—a)—ctg (g - Zaj ;

—tga(l +ctg atg2a) =—tg o —tg 2a.

C-4
1= 2 cos? S5t Sm
. - cos?_—cosj__ﬁ 5 o 2\5
) sin? 75 =1 —cos® 75° 2 1+cosl50° 2-43°
2. cos a:§; sin o < 0, 3HaumuT, o0 € [V uerBeprTH;
: V8
sing=-——;
3
sin2a=f£; cos 2o =——;
9 9
, 5642
sin 4o, = ;
81
t 2()(:&;
7
ctg4a=1—tg22a_49—32. 717
2tg2a 49 448 562
_ (cos2 o —sin? a) sina
3 1-ctg2aiga _ 2sinocoso  cosol _
' tgoL+ctga. sina. L cosa

coso,  sino

2cos? a—cos” o +sin> o

2¢cos? a cosolsin o lt o
= = =—1gao.
sin? o, +cos’ o 2cos? a 2
cos oL+ Sin o
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1 2

2 1
COS 0 =———COS O ,
4 4

2

a) sin o+ cos a.=—1,3;

sin(oc+£j B
4) 2’

6) ctg & =1

2 27

1
o= 2arctg5 + 2mn;

ANANA

V <

IV yerBeprts;

I uerBepTs.

-3n \)&rr Un

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

. 1.
:smxcosx:Esm2x.
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C-6
1.
N x>-2 x2>-2,x#-1
a)f(x)=2x—+2; oa3: ) , 3HAYHT ,
X" +5x+4 X“+5x+4#0
xe[—Z;—l)u(—l;oo);
8)f0) ==L o3 XL 500 xe (o 2) UL teo].
x+2 x+2 3
)
2 ) = 1-x x<1;
x-1 x2>1
afl0)=1 AH=0, A-D=0, A)=1
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) = yerHas;

6) y=x"sin (x + [x|); ¥(=x) = ()" sin (=x + |-x]) =
=—x’sin (Ix| — x), 3HAaunT, y HU YeTHAs, HU HEYCTHAS,;

b 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

a) cos 393°17' = cos 33°17'; 6) tg 4020° = tg 60° :\/E;

63n 3n
B) COS—— = COS—.
11
cos (—60°) + sin (690°) + tg (—600°) :% ———\3=13
X @
a) fix)=cos| —+—|; T =6mr;
V) (3 9)

filx) = cos’x T=n

0) flx = cos’ x — ctg x;
/0 g Ton

C-9

Bo3pacTaer: x > 1  yOwbiBaer: x<-1;

1+ 1‘ yobIBaet: (—oo; 0] U (1; +o0);
X —
BO3pAacTaer: [0; 1).
fx)=3-3x-2x

sinl , siné , sin 3, sin4,5;
2 2

f(x)=-3 — 6x” < 0 Bcera.

OrtBer: sin%, sin%, sin 3, sin 4,5.

C-10

y:|x2—6x+5|:0;y:0np1/1x:514 x=1; x, = 3; 3HAYUT, X gy =

|

x2—6x+52—3’

xmin=5;xmin=1~

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

x2—6x+820’ x<2,x>4

3;
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=210t

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

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

T 27mn 2 27n
—+ = |=7; y-=+==|=3;ye[3; 7
e A e Ak

n 2mn 2n 2mn
Xmax = —+—— Xmin = ———+——
3 9 3
C-11
3
L'
2
-6 A R 4 x

’Z m
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C-12
1
1. fx)=ctg 2x + ———;
ctg(i_ﬂ)
2 3
sin2x # 0 X # =
O/13: cos(ﬁ—ijio; x¢5—n+2nn.
2 3 3
sin(i—ﬂj;to x¢2—n+2nn
2 3 3
X T
2. y:COS(Z+§j; Sy

¥ BO3pacTaeT IpH

X
D . - " >
Im™Jr 3r dn Aw

X e —24—n+8nn;—4—n+8nn ;
5 5

yOBIBaeT pu

X € —ﬂ+8nn;l6—n+8nn ;
5 5

Xmax = —%+8nn Xmin = —24Tn+87m y(—%+8nnj:1

y(—isn+ 8nn;— 1) =-1
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1
1. a) arcctg 1 — arccosﬁ =—-——=0.

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
a)tgx:—\/g; x:—gv“nn;

0) cos(z—xj =-1; x=72Tn+ 2nn;

L L 1 ELIp
5 3 5 3

x

2
C-15

sin 24( \/gsin t+cost)=0; Y

nn

sin 2t = 0; =—
2

\/gsint+cost=0;

ctgt:—\/g; :%Jr nn;

sin Zt(ﬁsin t+cost)<0;

X e —£+2nn;2nn U E+21'cn;5—n-+27m ) Tc+2ﬂ:n;3—n+21'cn .
6 2 6 2
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C-16
2 tg3x< I; re(-Z.2 X 1),
6 3 12 3
0) cos(2x—£j Z—Q; 2xe _7_7T+27m;ﬁ+27m ;
6 2 12 12
n 11n
xXe|l——+mn, —+7n|.
24 24
C-17
a)sin2x73cosxf320; cos2x+3cosx+2:0;
cosx =-2; pemenuit HeT; cosx =-1 x=m+ 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-tgo’
. zg
sin2a, — 2 sina. ,a cosa—1 S B ) Q
- =g —; = o~ e
sin2a + 2 sina 2 cosa+1 cos2 &
C-19
LN _n 7k
{sin(x+y):l YELEmIy \y=t
2 2.0 _1° 1 ’
sin“x +eosy =1 oo, 4 x:£+nn—n—k
2 4 2
C-20
a) tg 3x = tg 5v; sin3xcos5x - cos5xsin3x ~0: sin2x=0; x=ﬂ,
cos3xcos5x 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—\/_—

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

X arcsin(\/g—l) +E

x=(-1) ) )

B) cos3x=sinx sinx-— sin[%—hj =0;

. T 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)* + x> + 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+37F; 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) - He onpesenero;

6) lim f(x)=1; limf(x)=1.
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x> +8x+7 x+7

f(x)_ﬁ (x 7)— x#-1;

lx + 1] < 0,006; &= 10,006.

-2

C-24

S
Ve
lim f(x)

) o (g () = —% 3-3 é ,

. . 1
=222 12 1im f(x) lim g(x)=——- :_31;
x—2 x—2 6 6

lim g(x)
x—2

2 lim f(x)— hm g(x)

6) lim y =22 HE CyIIECTBYET.
) 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 =——.
x—>-32x2 —x+1 18+3+1 11

C-25

a)f(x)=x872x67\/x_5+ 9; fx) =812 eI 3/2 ;
x

0) g(x)=x+x+1; g =+x+1+

Vx+1
C2x+3 _ 109 1
v S (3 +52  (3x+5)>
_1. 1 2y 1
S JO=5 S D Gx?+2)*

f(x)=2x+%; f(x)=2f;i2<0npn

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

<0,002;
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C-26

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

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

- + - +

-1/4 0 1/4 X
() >0 mpix (—%;O)w%;ﬂo);

/()< 0 mpux e (wo;—%)u(o; %x

2 2 2 2
6 _x +21 :2x —4x—x —Zl:x —4x—21;
) f(x) ) S &) =27 .
fx)=0mpu x=7ux=-3
f(x)>0,x e (—o0; =3) U (7; +o); fx)<0,xe(3;2)u 2.
C-27
1 _ 1 . OI: x>-2 x>-2, x=#14
) ) ) Jx+2-4" A3 x+2#16
o 1 . om =0 ; 0; 25
) f(x) ok 13: s yrs0 x € [0; 25).
2. fx)=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)'";  f(x)=17321x" = 21x))(7x’ — 3x)'";

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

C-28
a) fix) = 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 = tgx + sin x sin2x;

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

COS X

C-29

— 2_
1A0) =— 2x 23 L OI: x(x*=5x+6)#0
X~ —5x"+6x x#20 x#2 x#3
pu x € (—oo; 0) U (0; 2] U (25 3) U (3; ).

(x—D(x-3)(x-5) <0
X2+ 2x o

, 3HAYUT, f(x) HepepbIBHA

2. a)

x € (05 =2) U (0; 1] U [3; 5];
6) (=9 Vx+2 <0; (x=3)(x+3)Wx+2<0;

x € (-2; 3).
N ‘ _ﬂ
32 3 X
C-30
b b8 x/E 1 . x T x/E
L. =CoS— — = =——sin—; — ===
Sx) 2 f{z) 3 S ) i) f(zj 2
V2 2 1) 2 = 5
Viae= — ———| x—— | =———| x———2 | — ypaBHEHHE KacaTeIbHOM.
2 4 2 4 2
2. y= 0,5x2 —2x+2;x=0;(0)=2;y' =x-2;)'(0)=-2;

Vkac = 2 — 2X — ypaBHEHHUE KacaTelbHOH

143



http://alexbooks.ucoz.com

C-31

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

150°

2. 1,000007' -

0,9999997 ~ 1 + 0,000007 - 100 + 1 — 0,000001 - 700 =
=1,0007 + 0,9993 = 2.
C-32
1 s(H) = 3r7L
) t+2
1
sSO=v()=3+ ——;
=) +2)
2
(n= 33 £ =ma,
(t+2)
2.4 8
F(l)= =——(H).
M 1+2)° 27( )
2. a)9=2/—0,04; ©=2-008:; o(2)=1,04

6)2-0,08:=0; ¢t=25(c).
C-33
1. fix) =x’ + 3x — 8; f(x) =3x"+ 3 > 0 Bcerza, 3HaunT, /'(x) BO3HHKACT HA R
2
x 18
L =TT f0eS
/"(x)=01pu

4
X =36, x=%6;Xpn= 6 — TOYKH MUHHMYMa.

C-34

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

yOBIBaeT pu 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 — —4.2 _7=-8=;
o 9 3 3

1
X€ER, f(x)e{—Sg,oo],

2 2
fx) BO3pacTaer npu x € (E ;00) ; yOBIBaET pU X € [— 0 ,gj ;

X = -1
3 —4x—7=0; 7 ¢ — HyIu GyHKIUU.

2. a)x’—9x—22<0 D=81+88=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) 4x? +32-8x2 +8x  —4(x? -2x—8)
S = (2+8)7% (P +487%
f ()C) = 0 HPH Xmax = 4) Xmin = _2

Jo) =
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12 1 12
=—=—; =
S 24 2 12
flx) Bo3pactaet npu x € (—2; 4); yObIBaeT npu x € (—0;—2) U (4;0);
x=1—Hynb QyHKIMN.

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 — naubonpiee 3HaueHue Gpynkuuu; f{1) =—5 — HUMEHbIIIEE.

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

4
$ Iycts KL = x, 3Hauut, NM = x; CN=%;
N L AN=12- 2 cos30° =KV,
2 A
2N KN=436-243;
< M 4
2 —
S:6\/§x7—x\/§; x,,:6ﬁ 2 12, KN=3Bom: KL=12om.
4 V3
C-38
1. sina:l; sinﬁzz;
3 3
T 3n
0<a<—; = <p<2m
2 2
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22 NG
cos o =——; sinp=—22.
3 3
51n(a—5):l.£+_5._822+2\/m:2+2\/ﬁ.
33 3 3 9 9 9

1204 2" 1
sin® (n — o) cos’(n + ) 2 sin?| “* 5 )= sin” o cos’o 2 cos” 20 =

cosdo

1
=—sin’ 20 — 1 cos’ 20, =
4 4

x;%+2nnfﬁynn _

(yHKUIMY;
Xmax =§+4TEH 3 Xmin =—5?n+47rn ; f[§+4nn; j:l ; f(—sTn+4nnj =-1;

f(x) Bo3pacTaeT npu x € [—%+ 47n; §+ 4nnj ;
P n
yOBIBaeT MPU X € (E +47n; 3 + 47m] .
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0)
aty
31
/\WW\/\/\N\
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);

i I
Xmax = — nt 1, f(— nt ) = 3;
5 f(2 )
Xmin = 7n; f (mn) = 1.
1 T
B) f(x)= —+tg| ——Xx
) fix) 3 g(3 j

w g
<
[

b

TR

Sn .
y € R; x# — + nn; yObIBaeT Ha Bcell 00JIACTH ONPEICTICHNUS;
6

OKCTPEMYMOB HET;,

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

C-40

1. a) arccos {—g}—% ; 0) arcsin [—g} = fg; B) arctgx/_=§.
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6)4sin2x+4cosx:5;4coszx—4cosx+l:0; cosx:l; x:i£+2nn.
X 2n
3. a)tggs—\/g; xe[—n+2nn; —T+2nn};
0) sin Zx—E >£; 2x 5—TC+2nn; E+2nn ;
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 T mk
y:_+_
o ) ; 4 2,
x—5+nn+ Y x =mn+nk
. \/5 k1T Tk
2y=——-— =-D"=+—
sm2y 5 . y=(0 6 2
’ i b1 '
x=2y+§+7m x:(—l)k+1§+nk+3+nn
C-42

<0;

1. a)x*—5x—7<0; [x—s_ 53](x—5+ 53]
2 2
N 6[5—\/53. 5++/53

> > ]; )X +6x+9>0  (x+3)°20; xeR.
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2.
a3 8
2) (x—8)’(x+3) >0
3x+1 + + - +
1 »
X € (—oo; 75) U [8; to0); 3 -13 8 X
— p— — 2 —
5) 5 N 6 <3 10x—-5+18x—6—18x" +15x 3<0;
3x—1 2x-1 (Bx=1)(2x—1)
(x—2 x—l
18x? —43x+14 18
>0; >0;
Gx-D(2x-1) Ly
3N 2
+ - + - +
1/3 7/18 172 2 X

a)y:3x77x3+ ix8+x

9

.Y :3721x2+2x7+9x8;

X
0)y=xvx+5; V' =+x+5+ ;
240x+5
B) ¥ = cos 0,3x; y' =-0,3sin 0,3x;
3

r)y=ctg[g—3xj;

my=(5x"-1)%

V= v
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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24t 2. __2 .
3. x(t)f4+t—1 E w(f) (t+4)2 R
__ 4 _2. 4
a= i =g A=
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)
Bo3pacTaer: x € (—o; —1] U [0; 1]; yosBaet: [-1; 0] U [1; +)
xeR y<l

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

fine o
2. flx) = COSZT sin"4 ; xe[-2;2];
T . o X 3\ T
x)=| —2cos—sin“ —+cos” — |—; " (x) =0 npu
S ) [ 2 2 4j4 S () p

X X X
cos 4 =0 x=2+4n COSZT —ZSiHZT:()

o, ™ 1 P ( \1
sin® 4 =—;sin 4 =*—=;x=4(-1) arcsin| £+ — |—+4nn
3 { n

Ng

HanOoJblIee 3HaYeHne [ (i (- l)k arcsin —J =
T 3

4 .
HaMMeHbIIIee 3HaUeHHE [ (— (- l)k arcsm{——J =
T
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BAPHUAHT 9
C-1
o1 T
1. 180°=18°+2a; a=81°=—; 18°=—.
20 10

2. a) npu noBopote Ha 360° = 60 muH. pu x =—72° x = 12 MUH. BHepx;
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 R S T A
. a:ﬁz ’ B [3_ Y B_

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

C-2
L \/1+s%noz _\/l—si-noc ~2tga s
1—-sina I+sina
\/1+sin2(x+25inoc —\/1+sin2a—2sin(x _ l+sino—1+sina 2tga
cosa cosa '
1700°tg3400° .
2. a RiiALl Saiil 7 g3 <0;0)sin7cos9tg11>0.
sin5000°
3 (sinoc+cosot)2—1.t o= 2sin’a _ 2sin? acosa _
) tga - sinacosal tga. -sinaicosa  sin o —sin o.cos’ o
2sinocosa
=———— —=2ctg
I—-cos”a
. 2 1
sin o0 =—=; cos a < 0, 3Hauut, o € Il yerBepTy; cos oo = ——=; 2ctg . =—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
s o ——— [tg| —+ — —cosatg —+ —
2 4 2) 4 2)

1+sino

2.
5w
1+ cos| o0 ——
2
o o . o .o a
I+tg— €OS — + sin — 1+2sin —cos —
___cosa 2 cosa 2 2 _ 2 2 _
i a i o . o i
l+sina 1-ta* l+sina cos——smz I+sina

2

3. sin [Zq)—gj cos (3¢ + m) =sin (2¢ — 7) sin (1 =3¢) — sin (3775 + (pj

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.
212 4 2 8
2.
2sin20. —3cos2a 6 3 2tg20. -3
— = Itga=3 tQRoa=—=—"|=—"—"—"=
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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C-5

(cost—sinf)(1 +cost+sint)=0
cost—sint=0 t=2+mmn
l+cost+sint=0
sin(l+£j—~£
4 2

t=(-1 kﬂE*EJrTEk
S

l‘E[O;ZTE]StZE' 5—n; b1 3—n

>

4° 4 2
2.

LT . b1 b . T b
cos| sin— | >sinf cos— |, Tk.cos—>0 => sin|cos— [<cos—,a
7 7 7 7 7
LT T T . T
€Os| sin— | > cOS— = cOS— > sin| COS— 9T
7 7 7 7

3.
a) 0)
ay oy
~1t
C-6
x#0 x>-1, x#0,x#3

3x? +4x-5x°

1. == ;OI3: {2—+x+1=0
a) flx) YN Ji\ x+1=#

x=>-1

3HAYUT, X € [—1;0)u(0;3)u(3;oo);
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_ ) _Jx=0 . .81
6) flx) =9 -2vx ; OI3: {9—2620’ xe[O, 4]

5 I x] x>-1
' =105 5 v<a
2 , x>1
)f-2)=8 A-1=5 A3)=3 fx)= ;
2-3x2, x<-1

08 6 4 20 2 4 6 & 10

0)

1. a) ga; 0) na.

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

IIyCTh CYIIECTBYIOT

2 mpeACTaBICHUS
Sx) =/1(x) + fo(x) = g1(x) + g(x), Tae fi(x) m gi(x) — yeTHBIe,
25(%) 1 f5(x) — HeueTHBIE;
fi(x) — g1(x) = g@2(x) —fo(x) = cneBa yeTHas QyHKIHS,
crpaBa HeueTHas = f1(x) = g1(x); g2(x) =/f(x).

C-8.

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

6)f(x)—cos(\/5 —gj; T:j_—;.

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
filx) = cosx(l+\/5) . : 1+42
fix)=cosx1-V2) 7 o 2% o g
V2

, 3HAYHT, f{x) HE SIBIACTCS

MePEOANMIECKOM.

C-9

1. a) f{x) ={

x2+2x, x<0; Xp =—1

x2 —4x, x>0; {xa =2

fx) yowiBaet ipu 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); yoriBaet 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, ctg?2.
Ortger: ctg 2, cos 1, sin 1, tg 1.

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

y=010pu X = 1; Xppax = 2.
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10

a) f(x)=sinx +2|; |x+2|=§+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 — Hy/1 QYHKIUY;
y = 3(x2 —1)=0mnpu x =+ 1; y Bo3pacraer npu (—oo; —1) U (1; +0);
y6LIBaCT 1pu [_19 1]3 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 fix) = 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 9 I
te|——+mn,——+mn |V|—+71n,—+7nn |.
( 3 4 } {4 3 j
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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) 4sin x cos x =—1; sin2x:—l; x=(—1)k+1l+n—k;
2 12 2
tgx +tg2x 1 1 T TN
———=—F; tgdx=—F; x=—+—;
Ty Sl Y 18 3
B) |coS 3x—l :l; cos| 3x—l :il;
14 2 14 2
x=i£+l+2nn; x=i2—n+l+2nn.
9 42 9 42

cos ttg 2t < 0;

X € —£+2nn;£+2nn U E+21m;3—71:+27cn U 5—TE+27m;3—TE+27m
4 4 2 4 4 2
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C-16
b
tgl x+— |+tg2x
o f e 1
a) <—; tg| 3x+—|<—;
1- tg2xtg[x + j 3 3
3n mn mw Tn 5t
xe|-——+—;—+—|, vonmo O3 x #— + 7tk , 3HAUMT,
7 326 3 14
xe _9_11:+ mk; —+nk —+nk —+nk
42 126
v £+nk;£n+nk ﬂ+ nk ; 85—n+ mk
4 126 42 126
. 2
sinx = — In
0) sin® x >— 2 ; xe[£+nn;—+nn]
2 —2 4 4
sinx <
C-17

a) x/Esini + 1 =cosx; sinﬁ Zsin£+\/5 =
2 2 2
x=2nn, x:(—l)kﬂg-l—ZTm;

. . 1
6)s1nxs1n3x=5; cos (2x) —cos 4x = 1;
cos 2x(1 —2cos 2x) = 0x——+ﬂ; =+,

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=—+mn x=——+mn;

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 =1n; cosx # 0;
2
tg"x—tgx-2=0; tgx=2; x = arctg 2 + mk;

b
tgx=—1; x=——+mk.
£ 4
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C-19.
tgxtg2y =1 cos(x—2y)=0
sin2x = \/gcos2y " |sin2x = \/gcos2y ’

T

X=2y+5+rm .\/gc052y+sin4y:0 )
sin(4y + 1) = v/3 cos 2y cos2y(y3 +2sin2y) = 0
_mmk [y 2t
YT
X =nn+mnk 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 cos x cos 2x) =—~—;
2 22

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

22

2cos® 2x :L; cos ZxZL; x= i£+ n;
2 NN

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

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

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

(sin 2x — cos x)(2cos x + 1) = 0;

cos x(2sinx — 1)(2cos 3x + 1) = 0;

I
x=—+7n;
2
b
x=(-1 k—+7tk;
D S

x:iz—n+ 2mz.
3
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C-21
16 )
1. f)=——; gx)=x"-1; x=2; Ax=0,1;
x
Mxy) =— 16 +E=—E+8z—0,38;

X0 + Ax X0 2,1
Ag (xp) = —2Axx, + Ax* = 0,01 — 0,4 =—0,39, 3Haunr, Ag(2) < M2);

1
Xo=2 Ax=0,2 Af:—2—62+8z0,73;

il

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 — 2xy” — 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;
_x-2 1 _ 1
6)]‘()6)—x_1 1 ol S ) o1
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 =221 ==

x>l 3lim f(x)+ 4 llm 2(x) C6-4 2
x—1 x—1

2 2
0) }Ci_)mly{ ljlci_)mlf(X)Jr)lci_)mlg(X)) +( /)lci_>mlf(X)—)1€i_)mlg(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
X2 x—2  xo2
6) lim X272 iy 31 -3,

-2 x—2 —>2(x=2)(W3x-2+2) 4

C-25
L = —vx -3, f(x)=%x/_ ‘2J;‘54"”;
YRS O S ol
Wx
2
2. f(x)—{x’ 20 llmf(x) SO _ i ||—hm|x|
_xz’ x<0 x—0 x—0 Xx x—0
C-26
) f)=(x—2)" (x+4);  f()=2x-2)(x +4)=0;
x=2 x=-4; f(x)>0; x e (—o;—4) U (2;+m0);
Sx)<0 er;Z);
-1
)f()f(x_)z,
2(x—1) -2(x-D(2x-1) 2x-2-4x+2 —2x
= — — =0 =0:
S (x—1)4 (x—1)4 (x—1)4 TpH X ;
fx)>0 x<O0;

fx)<0 x>0, x=1.
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C-27
1. a)f(x)=—l ;O3 {x2_720 ;{XZZ7;
227 2oV -750 [P <1l
x e (A1 =7 1O VT 541 )
6) fix) =yx—yx—2vx ;
x=0 x>0
O3 {x-2Jx>0 ; |®>4x ;{xZO :
x—mzo 22x-2Jx>0 =0
x € {0} U [4; +o0).
2. fo=1-+- gy =L o2 1
x x 1_1 x-1 x-1
X
= 1 1=x;f(f(f(f(x))))=1%;
X

f,,(x)=l—l,n=3k—2; Ju@) =x; n=3k;f,,(x)=—%; n=3k-1
X xX—

O/13: mns f:xe(—oo;O)u(O;oo); IUTA f, xe(—oo;O)u(O;l)u(l;oo).

2
a) flx) =3xS + 207 12 = ox t4Y
233 1257 - 12

0) ) = —xvx ) f(0) =93+ f% Vo) —xdx )

C-28
a) f{x) = sin 2x cos 3x + cos 2x sin 3x =sin 5x;  f'(x) = 5cos 5x;
tgx —tg(x—1
o= EED =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 _11m(&+f)(x+a) aaa<32;
xﬁa\/_ ,\/_

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(x+lj
2 3

(x—ﬁ)(x+\/5)(x—l)(x+l)<0'xe( : 1j
S
x—— | x+—

2 3
T

-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 NSV~ SO U U B O
1. fo=+x; @ 2& tg60°=+/3; x lz,f(lzj Nk

3HAYUT HCKOMaAA TOYKa
12 2\/_

2. f(x)—cos(;——} fin ):\/_
X j x/_ x/E 2
; (x — ) — 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+ 0,0001)% ~

~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. EENVE =3 = ; F= )
O Ty Ty (—2)°
C-33.
1. fix)=3x"—2x*+3x-2; F(x)=9x"—4x+3;
D

?: 4-27<0 = flx) Bcerna BO3pacraer.

2. fx)=tg’x—tgx—3; OJ3: x;tg-ﬂm
f(x):3tg2xL— ! —O'f’(x)IOHthgx:i—l'
cos’x cos’x ’ ﬁ’

+ﬂ+1t n+n ﬂ:+Tc
X=xr— Ny Xmin = — N5 Xmax = n.
6 6 6

C-34
— p— — 2_ — —
_ 2)(62+x) ;f,(x):(6+x+x 2)(x-1) 2§x Dx=2)(x+6) _
(x-=1) (x-1)
:(x—l)(2x2+2x—4—2x2—8x+24):20—6x:0.
(x-n* x-1n

fx)
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3x-10

>0;
(x-1)°

10
X=— —max
3

yObIBaeT: (1; %]; Bo3pactaeT: (—oo0; 1)U [% ; 4+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"
Bo3pacraer: x< —; yOBIBaeT: x> —;
12 12
HYJIH: X =51 H;X 1
YRR AT, Ty R Ty
2.
2 2
Sx"+8x—-420 (x+2) x—g 203

x € (—o; 2] [% ; +o0).

3.
X +30+3x+1>0; (x+ D(X*—x+ 1+ 3x)>0;

x+DE+17>0; (x+1)°>0.
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C-36
101
) 2 °l
X X
X) = =1- ) 6
S x2 4 2x+2 X2+ 2x+2 al
f) = 4x+4 0 mpn 5|

(P +2x+2)?
x =—1; fix) Bo3pacTaer npu x >—1;
yOBbIBaeT mpu x < —1;

. -1 &
xmin_fls 7](71)_T:_1~ .
104
C-37.
2x 232 +1-4x? 1-2x°
Sx) = 3 )= = =0 mpu
x?+1 2+ (P +1)?
x= J_rL 5 Xmax :L ; —f L :E — HanOoJIbIIIee 3HAYEHHUE;
2 2 J2) 03
1 1 -
Xinin = *—2; —f ——2 =-— — HauMEHbIIIeEe 3HAYCHHE.
B
Mycts LK=x LM=y;
TOT/Ia U3 OJ00HS:
3V X o B N m
3 4 3
412
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. sinot=—, cosP = ,tgyzz;

3
5
K2

oy wie

3n
O<a<—,0<B<—, T<y<—;
2 p ! 2

COSOL—i sinB—é sin’ —2—isin2 ; sin __3 cosy=——;
5° 5’ Y 16 16 Y Y 5’ Y 5’

sin(oc+[3+y)=sinacosBcosy+cosasinBcosy+
+cosacosPsiny—sinasinBsiny =
344 434 443 333 16(2j+2_7=_11_7
5) 125 125

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 SRl A
4cos"a—sin“ 20 4cos ot(l—sm oc)
1
0 0 1+—
3 g7 1g68" | so_ RGeS
1-197%1268° 31
NG}
0) c0s16° c0s59° —sin16°sin59° = cos 75° =
23 21 -2
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];

)]
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T s
yOBIBaeT mpu x € (nn;5+ nnj ; BO3pacTaeT Npu X € (_E+ n; nn] ;

Xpax = T, Xpin = —§+nn ;
0) v
X T
x)=cos| ———|;
S(x) (2 8}
cM.puC.

Sm
X = " + 27tn -Hy1H;

xXeR, f(x)e[—l;l];

BO3pAaCTaeT Ipu

X€ —7—n+4nn;£+4nn ;
4 4

yOBIBaeT pU X € [% +4nn; %Tn + 41mj

T n
Xmax = Z+47m 3 Xinin = —T+47rn ;

B) CM.pHUC;

7(0)= tg[zx _g) :

LB

T
X =—+Tn -HyIy;
21

3x mn
=+, R;
T e

BO3pAacTaeT Ha 00JI. OIp; IKCTPEMYMOB HeT.

C-40
1. a) sin 2arcsinE =2sin arcsin2 cos arccosi =ﬁ;
5 5 5 25
1
Sl
1 \/E T
0) arct: x/z-irarct —=A4, =tgd= A=—.
) arctg gﬁ 11 g >
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1
2. a) cosxcos2xcos4x = 3 :

sinx#0, x#nL;

8sin xcosxcos2xcos4dx . .
- =1; sin8x =sinx;
sinx
. Ix 9x 2 2
sin—cos—=0; szm, x=%+%’(; nzTnZ; k+9p+4,

0) cos? 2x + cos® 4x —sin’ 6x —sin’ 8x = 0 ;
cos4x +cos8x +cosl2x+coslox=0;
cos10xcos6x + coslOxcos2x =0; coslOxcosdxcos2x =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 €|:23—n+ 2nn;n+2nn}u{%+ 27n; 2n+2nn}.

C-41

2cosx = 3tgy 4cos’ x = 91g’y
2cosy = 3tgz; 4cos? y= 9tg22 ;
2cosz =3tgx |4co0s’z =9tg’x

ITycThb coszx:a, coszy:b, coszz:c;

4a=9 =5

b 9%
4b:9;c’ :2.1_b;c: 9 ; 49 =9. 4b ;

c 4 b 4b+9° 4b+9 9-9b
4629_1—a 4b

a

36(1—b)=52b> —36b+117b—81; 52b* +117b-117=0;
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blzi;bzzlnocmp. KOpEHb, T K. coszyﬁl;
91 4 3 9 9 3
a:Z.Z.EZZ;C::;—:E:Z;
4-—49
4
Cosx =t—
cosy=t—;
cosz=+—

+2nk;£+2nk;£+2nk ; 5—n+2nn;5—n+2nn;5—n+2nn ;
6 6 6 6 6
n T e T n
+2nn;—+2nn;——+2nn |; | ——+2nn;—+2nn;—+ 27 | ;
6 6 6 6 6
T b 5 b T
+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* —12+3220; [ =y20; y*-12y+3220;
y e[0:4]U[8:+0); x e (~o0;—8]u[-4:4]U[8:+0) ;

0) 1+%—1<0,OI[3: xz0; (x2—7x+12)<0; xe(3;4).
x° x

2
2) 4 ~3oxs 4+x —x—6>0; (x—2)(x+1)>0
x+2 x+2 (x+2)

xe(-2-1)U(2;4+0);

9
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%) (x—2)(x—4)(x—7) o1

(x+2)(x+4)(x+7)
(x-2 x2—11x+28) (x+2)(x +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) ’
— —+ — +
U A%
-7 -4 -2 X
xe(—oo—7)u( 4 2)
C-43
1 2 3 .+ 1 4 9
VY= At IV ET TS
X

R

B) y= (2 —xz)cosx+ 2xsinx;

)C
6 Vx +1 1
) y=—"-

y :( 2 —2)5inx—2xcosx+2sinx+2xcosx =
= (xz —2)sinx+2sinx =x? sinx ;

r) y= (x3 —x2)66; y' = 66(3x2 —ZJch3 —x2)65.

f(x)=x3+x—«/5; f'(x)=3x2+1; g(X):3x2+x—\/§;

g'(x)=6x+l; f'(x)—g'(x)z 3x2 —6x>0; xe(— 00;0)u(2;+00).
C-44

flx)=—x? =2x; f'(x)=-2x-2;
Viae = —x20 =2x0 —2(xo +1)\x—x¢ )= —2(xo +1)x+x20;
1:—2(x0 +l)+x20; x%o -2xy-3=0; x, =3, xy=-1;
¥, =—8x+9, y, =1— ypaBHeHUSs KacaTEIbHbIX.
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2 a) (/2000008 /0999996 " ~ (1000002 -+0,000002)"*" ~
~1+0,0004 = 1,0004

0) sin32° =sin30° cos2° +cos30° sin 2° ~ %'0,9994+ 0,866-0,0349 =
=0,0302+0,4997 = 0,5299 .

:t2+4—2t2: 4-¢2 _
O e ™

t
3. Slt)=——:;
() 1?+4

t=%2,H0 t 20> =2;
22 +af +ade? v 4fa-r2)

t)=—
alt) [ +4)4
__4~64+8(8)(0)__ 4 1
(@)= gt 64 16
3
F=—"H
16
C-45
1.

x3 —6x+12=0; X3 =6x-12;
cM.pHC. | KOpeHb.
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2. HyCTB OCHOBAaHHE d, a CTOPOHA — 8;

/ L :—a fb2__
, 2 2
b= 4S +_ 4S a”
4
S 8/a’ +a/2 ) a’
1 4

2
4S7+7

a’  64s* 258’

645* a*® 8

5

a® 4 a2 a2 4 a® a’
64S* —25%a* =0; a* =328%; a=2424S ;
58

BAPHUAHT 10
C-1

1. a=36%,360° —200=2B, p=144°;
36 = 36= . 1440 = " 144 22T
180 5 180 5
2. 360° - 60 MuH.; X° - 24 MHH.
a) x=144%;6) x=360°-144° =216°; 216° +360-11=4176.
2

3. 8x+13x+23x+28x=360; x=5; 8x=40" = .40=2",
180 9

2
X=Yy

+y=4
4, {x i ;y2+y—4=0;ﬂ:17;ylzZ(‘li*/ﬁ)%’Ho

y>0= y= _H‘/_ y=89928', x=139%43".
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C-2
1+sino 1-sina l+sino—1+sino  2sina
1. — — - =-2tga ; =
l-sina I+sina _V1=sin? o —coso
0. 0
. 2) cos1100 51n02200 <0:
1g2980
6) sin6#g 8cosl0<0.
———— +1ga.ctgo o |
3 tga + crga. sino = schosoc+ sino =
(sina+cosa) 1+2$1n0LCOSOL

=]-sina

tga=2,sina<0; sinffa=4—4sin*a; sina=—

x/§+2
5

2
75

l-sina=

1.

—2tga..

ctg130 -ctg170 ~ctg210...ctg770 :tg130 ~ctg130 ~cz‘g170 ~tg170...ctg450 =1.

cos[Z(x - Tzcj + sin(31r - 4a)— cos(séT + 6aj

2. =
4sin(57t - 3oc)cos(ot - 2TC)

_ sin2a +sin4a. +sin 6a,

4sin 3o cosa.

2sin 3acos o +cos3a) 2 cos 20 cos o
= = =cos2a..

4sin 3oL cos o 2cosal

3. cos[4t + gj cos(t - Tr)— cos[?)?n + 3t) = sin(377t - 4[] sin(t + T[) H
sin 4¢ cost—sin 3t = cos4tsint
%(Sin 5t +sin 3¢)—sin 3 = %(sin 5t —sin 3¢);
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C-4

. 4 sin — sin —
COS — COS— COS — = T __ 7 __ 1
7 8sin © SSing 8

.
b

. . . 3
tgo=3, sin? a.=9-9sin> o;sina=t——, cosa =
V10 V10

sin2a=i, cos2o=——=——;
10 10 5
5 13

3sin 20 —4cos2a _ 9 4 4_3 _ 135 13
5cos 20 — sin 2a. 5 5 5 5 23 23

1+tg20)* —2tg? 20 .
( goc)z g OL—sm4oc—1:
1+tg° 20
1-1g% 20+ 2tg2 220 .
:( tg 20+ tf oc)cos oc_sm4a_1:
I+1g° 2a
=cos? 20.—sin? 2a +sin 40, —sin 40— 1 = cos 4o, — 1

C-5
1.
CM.pHC. 2
(Cost+sint)(l+cost—sint)=0;
T
t=——+mn
4
n) V2 x
sin t—z =— 5 3 e
b
:——+ + -
o (1) 2
te[0;27c] t—— t=£,t=1‘c,
2 2
Tn
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.puc.
a) 0)

-lm -0.5m 4 0.5m In in 057 0 0.5 Ir
1 !

C-6
Exz ——x+2x°
1. a) f(x)z
x\4—-vx-1
x#0
O3: <4#+x—1; x>1, x#17,3uHauur, xe[1;17)u(17;oo);
x>1

6) f(x)=V3-4/x
om0 [0
I[ . 324&,xe|: ,E:|

2x% +1, <3
2. f(x): H
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)na; 0)HeT.
M — YeTHasd; M — HEYEeTHas;
2
- f(x)+2f(—x) LI —zf(—X) 1)

€IMHCTBEHHOCTB: ITyCTh f(x) =g,(x)+o (x) =g, (x)+ ¢, (x);

rae gi(x) - yeTHasd, @i(x) - HeueTHas i =1,2 =;

21(x)—g,(x)= 0, (x)— ¢, (x), a 570 Bo3MONKHO TOMBKO TIPH

gl(x):gZ(x) u (Pz(x):(Pl(x)~

C-8

I mrlraTa
I 3 3 3V3 3 3

a) f(x):|cosx|+ctg§; fl(x):|cosx|, T, =m;

fz(x):ctgg, T, =3mn, 3naunt nepuyn f(x):7 =3T.

T ST 21X
3
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3

6) f(x)sin(\/g —gj; po 23

3. a) f(x):sin\/H;HyCTb T — nepuon; = f(x)zf(x+T)
sin |x| =sin |x +T | , 4Uer0 OYEBUIHO HE MOXKET OBITH
(merxo Bunets mpu -T<x<0), 3HaunT, f (x) HE NEPHOINYHA;
6) f(x)=cosx+ cos/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 —2x% 42
0 = . =
) f(‘x) 1+ x2 f (X) (x2 +1)2

f (x) BO3PACTAET IIPHU X € [— 1;1] ; yobiBaeT mpu 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; Ortger: 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 npu |x—1|:2nn+2n; x=1%2nn,
NEN ; Xpax =1E221n; Xpin =1+ T+ 270X 5, =1-7t+ 270,

2tgx
1+1g7x

=sin3x;

0) f(x)z sin 3x +sin 2x —

T 2mn T 2mn
; +—.

X max :€+T’ Xmin AR

C-11
CM.pHC.
y= x*-2x? ;
Hymu: x =0, xzi\E;
y = 4x(x2 —1): 0 mpu

X max :0’ X min =t1

y(*1)=-1,
7(0)=0
y yObBaeT mpu x <—1, x € [0;1]; »
Bospacraer pu x € [-1,0JU(l;00) o & & 2 4 6 8 10
C-12
1.
2 1-1g” 1
(x: & + g xztgx+ctgx:tgx+—;
1-tg?x  2igx tgx
T
+=
tgx % +1 x¢_4 +n
Ol3:<tgx#0 ;qx#mn , 3Ha4YHT, X € R, Kpome %;
cosx#0 T
X ¢E+ mn

f(x)e(-m;2]u2;0),
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2. cM.puc
10ty
8l
6l
4
AVAVAVE VAVAVAY
10 8 6 4 -2 0 2 4 6 8 10
2!
-4
5
5
0!
3.
CM.pHC. b
ctgzt—5<2
ctgzt—3

T
/3 [t2x=+
o13: {ctgtv&_ 3 5 n

sint#0 { %

2 2
—ctgt+1 tg t—1
ctg < ctg .

0;

0;
ctgzt—3 ctgzt—3

3n b b b
te|——+mn——+mn |U| ——+mn;n |V mn,—+7n | .
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 .

182



http://alexbooks.ucoz.com

C-14
a) 4sinxcosx:—«/§;sin2x:—£;x:(—1)k+lE n_k,
2 6 2
M:_l; tg3x:—l; x=_£+n_k;
1+1tg2xtg5x 12 3
. i 1 3n  mn 3t 7n O 77)
B) sin| x+— |=—=; IX=—+—; xX=—c+—; x=—+—.
7) 2 28 2 252 18 84 18
C-15
CM.pHC
tgtcos2t>0;

te —£+2nn;—£+2nn ) £+27cn;£+27m U 3—T[+27cn;5—n+21tn .
2 4 4 2 4 4

C-16

tg3x — tg(x - 7j .
a) o >\/§;tg(2x+7j>\/§;
1+1g3x tg(x - 7)

T 37n 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:%+2nn x==% —n 2nn—£

6) sin2x —sin3x=0;
sm%coss—xzo x=27n; x—£+2ﬂ

5

C-18

a) 3sin x—L|=2cos| x+ X ;
4 3

W2
2

nx—Tcosxzcosx— 3sinx;

3&—2J§Sinx:3ﬁ+2 . 32 +2
2 2

COS X ; ;
VRN 2437
«/E+2

W22
0) cos?| x+ 5 | = 2sin| x+ = |cos| x + = |=3cos? E—x|=0
4 4 4 4
tg2 = —2tg x+2]-3=0sin? 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 i _ )
Cosxsmy:E sm(x+y)cos1(x y) 0.
sin 2x = —sin 2y cosxsmy:E
I x—£+n_k+ﬂ
. sin(x+y)+sin(x—y):1‘ x:EerJrnk' =Tt t
) X+ y=mn ’ ey > —ﬂ_ﬁ_“_k
7 2 4 2
i
—y)=—+Tk
2. (x y) 2 T TOXE caMoe.
X+ y=mn
C-20

1
a) cosxcos2xcosdx=—;

8

. . . 2nn
sinxz0 x=#mnk; sin8x=sinx; x:T; n#7L;

sin7—xcos9—x; 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:%; 4coszx+200sx—1:0; x:iarccos( 1; 5J+2nn.

C-21
2 2-x? b b Ax
b f(x)=;; g(x): 8 : Af(xo):xo +Ax_gz_2+Ax
2-x%0 +2xgAx—Ax®  —2+4Ax—Ax>
Ag(xo)z P = 2
2—(x +Ax2 2—x2 4A)C+Ax2
Ag(xg) = (08 ) _ 5 s,

9
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Ax=0,1 Af(xg)=—0,048; Ag(xy)~—0,051; Af (xy) > Ag(xp);
Ax=0,3 Af(xg)=—013; Aglxg)~—-0,16;Af(xq)> Ag(xp).

2. flx)=x> +2x* —5x+6;
(xo)=Ax> +3x5 Ax +3x,Ax? +2Ax% +4x,Ax — 5Ax ;

Af(xo)
Ax

=

= Ax? +3x7 +3xgAx+2Ax +4x, -5 ;

f(x0)

lim =3x§ +4xy-5.

Ax—0
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 s .

0) lim f (x) He cymiecTByer ; lim f (x):l ;B) V€ (— 1;2,5)
x—-1 x—2

2.
x+4
X)=———=4x+5+1,
f( ) Vx+5-1
x#—4;

|f(x)_2|:‘M—l‘<0,2;

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 4f(1)+3g(x) 12-6 6

o) tim (70 + (=&l ] + (7)==
= lim(2/(x)-2g(x))=6+4=10.

2
2 a) lim = —5x+6_1im (x—3)(x—2)_ 1

32 4x—12 3 (x+4)fx-3) 7

9 2 (x+3)(x—3)(\/x+7+2)_ 2|
6)QT%[J;:— ;T ]‘JT%[ 3 Z”}‘ 42

C-25

L ) f(x)=

ot 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 =x2|x|; f'(O)z 1imwzo_

-x, x<0 x—0 X
C-26

a)  f(x)=2x" +3x2 —12x; £'(x)=6(x? + x—2)=0;

mpux=-2, x=1;
f'(x)>0 opu x <2, x>1; f'(x)<0 npu xe(—Z;l);

3—x? . f( )_ —2x% —4x-3+x? _—x2—4x—3.
9 - b

X =
+2 (x+2) (x+2)?
£'(x)=0 npu x> +4x+3=0; x=-3, x=—-1;

6) f(x)=
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f'(x)>0 npu xe(—3;—2)u(—2;—1);
f'(x)<0, xe(—oo;—_’,)u(_l;oo).

C-27
1 ) /(%) 1 om [ 42
. a X)=— :
1-vx?=4>0

fox)= ,n=3p-2; f,(x)=x, n=3p;

1—-x
£i()=1-L n=3p-1;
X

O3: mna f(x):xe (—oo;l)u(l;O) , s f,(x)ixe (—oo;O)u(O;l)u(l;oo)
opun > 2.

3. a) f(x)=v2x® =3x* +7;

f'(x): 3x2 —3x

V2x® =3x% +7 ;
0) f(x)z(x2 +xx/7)7;
f'(x)=7(2x+«/7Xx2 +x«/7)6.
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C-28
a) f(x) = cos 3x cos 2x —sin 3xsin 2x = cos 5x; f (x) =-5sin5x;
2
6) f(x):—l_tg (x+1)=ctg(2x+2); f'(x):—_2 ;

2tg(x + 1) sin? (2x + 2)

B) f(x):%cos4(2x2 —3); f'(x)=—20053(2x2 —3)Sin(2x2 —3X4x).

C-29
1. limx_>a%:(x/;+x/;Xx+a)22—27;a az‘%;az%
Y1
PR ) )
©o6x? 48 (=2 r+ 22 )x+42)
-+ -— b — ' -

2 .7 12 13 B o2 g
xe(—oo;—z)u[—x/_;—%}u[%;\/EJu(2;+oo).

0)
1 2 3
+ > ;
x—-2 x-3 x-4
x2 —7x+12+2x% —12x+16—3x> +15x—18

(x—2)(x—3)(x—4) >0
—4x+10 0
(x—2)(x—3)(x—4) ’
[x—i) + - =+ - o
(x=2)(x=3)(x—4) <% 2 25 3 4 X
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C-30

' 1 1 3
1. y=Ax;y = =—; X= 2 3HAUUT, HICKOMasl TOUKa

W A3

T n) A3 . T
2. =cos| 2x+— |3 fl——|=—3 ¥y =-2sin| 2x+— |;
g [xzj f(lzj 27 (xzj
( = 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° —%sinSO ~0,8399.
C-32
L. S(t):—ltz SRLPE NP V(t):—ltz +7t =15 alt)=—1+7;
6 2 2
a) 7c; 6)V(7)=—£+48=ﬂ wc.
2 2
2 -4 16
2 t)=——; V()= s alt)= ;
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
3£43
X=—;

5] [3443
85}

f(x) Bo3pacraer npu x € [—oo

3-43 3+\/ﬂ
3 J'

yOBIBaeT IpH X e{ ; 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—5)(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)
_ P +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§;

XeR, h(x)e(—oo;lé};

1
h(x) Bo3pacraer npu x < —g ; yObIBaeT npu x > —% ;

1 1
Hym: x=——, x=—.
Y 2 4

2.
3x2 —6x—-1<0;

x€(3—2\/§.3+2\/§}

3 3

192
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3.
%xz —2x? +2x—%<0; P +3x-1<0;
(x—l)(x2 —2x+1)<0; (x—l)3 <0;Bepuonpux<1.
C-36
ty
44
2|
-4
3x 3x
x)= = ;
/) x4 (x+2)
7= 3 +12x +12-6x7 —12x _ —3x7 +12 _ —3(x2-4)
(x+2)4 (x+2)4 (x+2)3 ’
f'(x)=0 mpu X, =2, x=-2 =e Bxogut B O/I3;
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
S (x)—ma ¥max =775
2

ITycTs Gomblie 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 mogxomutr = x =40 cMm.

C-38
1.

3 . 4 4
cosot=§,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 o cosfsiny — cosa sin 3 sin _333_ 443

v ! 555 555

443 344 16(9) 27 117

555 555 25\5 125 125
2.
.2
sin” 4o =2sinasin2a.;
2cosa + cos3a + cos Sa
sin? 4a _ 4sin® a.cos? 2a.

=2sinasin 2o .

2cos2a(cosa+cos3a)  4cos? 20.cos o
0 0
b 8230 g8 2—J§;
1+ t28°1g23° 2+43
sinlSOZ\/l_\/g/2 =\/2_\/§
2 2
\/2+«/§

2

>

cos15% =
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C-39

a)

CM.pHC.

f(x):sin(%—%j,xeR, :\ ] ;/1-\ }x
be [_ y 1] In _xv T \x

T=4r
BO3pacTaeT: =

—3—n+ 47m;5—n+ 4nn
8 8

yOBIBaeT: x € [%T + 47[}1;13?“ + 4nn}

max (Tc + 47n; 1); min (—n + 4nn; 1)
6) f(x)zcos.[Zx—gj,xeR,ye[—l;l];T=l
T

CM.pHC. oty

i b
BO3pAacTaeT: {— 7 + 7tn; 1 + nn} ,

T
max: | —+ mn;l
(4 j

b 3n
yObIBaeT: | — + mn;— + 1n |,
4 4

. (371', )
min : | — + mn;l
4
B) V= lx+E ;
y=1g 3 1)

1 T 3n
cos| —x+— |#0; x#—+3mn,
3 4 4

yeR

CM.pHC.
BO3pacTaer Ha R

3n
HYJIH: X = T +3mn
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C-40
1.
a) cos Zarcsing =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=27n; cosdx=-1 ;
cos2x =1 cos2x =1
cosx=-1 cosx=1
cos4x=1 a; cosdx=1 a;
cos2x=-1 cos2x=-1

0) SCoséx:3cos4x+cos2x+4;
1—cos® 2x +3cos? 2x — 3cos 2x = 6.¢cos” 2x+cos2x+1;
cost(+ cos’ 2x+3cos2x+4):0;

A<0;
T n
xX=—+—
4 2
3.

. . T
a) cosx <sinx; sin x—z >0;

Xe E+7m;£+7m
4 4

6) cos x(sin X+ %j >0

X € —£+27m;£+27m ) 7—n+2nn;3—n+2nn
6 2 6 2
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C-42

1.
a) x> -8 +12<0; [x]e[26]; xe[-6:-2]U[26]

0) 1+1—§>§ OJ13: x#0; x* —8x+15>0; xe(-0;3) U (5;+0)
X X

1 1 2 x?+2x+x%—4-2x% +4x
a) +—< ;

x-2 x x+2’ x(x—2)(x+2) =0

-2 0 2/3 2 X

xe(- 2;0)\{%;2}
6 (x=1)x—2)x-3)

(x+ 1)(x+ 2)(x + 3)

x? —3x+2 x—3)—(x2 +3x+2 x+3)

<1;

<0;
(xz +3x+2 x+3)
—6x? —6x% -6 0.
(cr1)x+2)x+1)
x% 41 50
(x+1)(x+2)(x+3)
- + - +
3 -2 -1 X
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C-43
L w3 2 3 45
) x X’ x3’ x2x X!
1
— |=x+4xvx
2Jx [x) vx
0) y= 5y = y
I-x (l—xz)

B) y:(—2+x2)sinx+2xcosx

y' =2xsinx+(x2 —2)cosx+2005x—2xsinx:x2 cosx
D y=(f -7y 2 aolax -2 ot -2

25 gly)=x—xs f'(x)=—%; g (x)=1-3x2
X x
f'(x)—g'(x)=—xi2—l+3x2 <0

OM3:x#0; 3x* —x? —2<0; 1=1+24=25; x* €(0;]]
e[-1,0)u (0]

C-44

1. flx)=x?—2x+2; f(x)=2x-2
Vae :xg —2x, +2+(2x0 —ZXx—xO)
1=2x0 —2x +2—2(xy = 1)x, +1)
1=—x§ —2xy +4; x5 +2x,—-3=0
1/4=4
Xg==3,xy=1; y=1, y=-—8x-7
2.
a) (\/16.000032 - /8999982 " = (4 + 0.000004 - 3 + 0,000003)™ ~
~1+0,000007 - 200 =1,0014

0
% ~1,1047
1-1g3

0) 1g48° =

198



http://alexbooks.ucoz.com

2 2 2
S(t):L~V(t):2t +2—4¢ :2—21‘ Y, =2

241 (t2+1)2 (t2+1)2

P)=222 10 22 =2 +1f s 2 v ai—1=0

(t2 +1)

J/4=5

=245 =5 -2

alt)= e 1] vl )2 1)
(t2+1)4

42 —4—4r — 4t (t3—t +t+1)
(t +1) ) 2+ )
8((J§ 2I\/— 1)+\/«/§— j

F =
3
~(5-1)
C-45
1) 3 xopHs
b2
2)Ilycte a- 6ok.cTOp, 6- OcH. H = a’ Y
2a+b=2p > >
b b 1 2
2 =—b +——pb——=—byp~ —pb
gl lo 0708 \/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_ZP => TPEYTOJIbHUK NPaBUIIbHbIN

3° 3 3
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ITPOBEPOYHAS PABOTA Ne 1 B1

. 4
1. cosou=—, sino, =——
5 5

Sin oL — OpAMHATA YIJIa O Ha €MHUYHOM OKP.
coso. — abcuucca yria o Ha eJMHUYHOH OKp.

sint=0, cost=-1; sin(— 6300): sin 90° =1; cos(— 6300)20

)
2. L=2mr=10m; AB=10—W=5—7r
22 11
. 1
3. SanL=—,COSOL=i£
2 2
4. (sina+cosot)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—a):—cosa:—; sinl ——a |=cosa
4 4 2

e . . .
COS[E - aj =sina; sin(n—a)=sina; cos(t - a)=—cosa

. (3=m 3n .
sinf ——a |=—cosa; cos| ——oa |=—sina
2 2

9. cosa=1,sina=0, sin2a=0
10. sin 2o, —sin 2 = ZSin(oc - B)cos(oc + [3)
atfp aFp

CcoS

sina £sinf = 2sin 5
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B-2
1 sinot——é cosoL——i toc—i ctot—i
. 2 5 b g 4 2 g 3
lgd — OTHOIICHHUC OPANHATHI TOYKH K €€ 8.6CIII/ICC€
ctg@ — OTHOIIICHHE a0CIIMCCHI TOUKH K €€ OpIMHATE
ctg% - tg% —1; crgl-450°)=0; 1g540° =0
2 n
2. S=mr-=Tn; S=—-0,7=2,45
2n
. 1
3. cosazﬁ,sma:i—,tga:iﬁ
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“o+cos”a=cos” a+sina=1
i
6. s1n?nctg2500 >0
7. y:xz,y:cosx,y:ctgx
8. ctg(%+a]:—tga:2,7
9.
4 —
cosa:—,oceIVq.;singz— ! 4/5=—L
5 2\ 2 J1o0
10. (cos 2B + cos 2(1): 2005(0( + B)cos((x - B)

-B . a+pP
2

. a
cosa —cosP=-2 sstm
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ITPOBEPOYHAS PABOTA Ne 2 B-1

1. y= 21 , XeR
x“+1
(b-111s1 — 3a8BHCHMOCTB Y OT X, /I K&)KIOMY X CTaBUTCSI B COOTBETCTBUE
CIMHCTBCHHOC 3HAYCHHUE ).
00:1. or1p. (-IIMU — MH-BO 3HAYEHHH 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-1us Bo3pacTaet Ha R. 2
Cxema:
1) O61. omp., 00:1. 3H -8 6 42 2 4.6 810
2)Hymu 2
3) ITpomexyToK -4
Bo3pacTaHus (yObIBaHHS) 8
4) DkcTpeMyMblI (M3 HUX s
BBIOpaTh max U min ¢-1un)
0

5. sin2, sin4, sin6
Otser: sin4,sin6,sin 2

6. a) f(x)= sin(3x + gj T = %”

0) f(x)ztgz(x—%)=ctg2x; T=mn
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7. a) tgx/E+tg(— ﬁ):o
6) 1g 228 c1g 30T _ g 227 4o 36T
& 7 g 7 g 7 & 7

s
tg(oc + n): tga ; tg(E - (x] =ctga ; tg(a + 2n): tgo
3
8. arccos(— 1) =T ; arccos— = I
2 6
APKKOCHUHYCOM 4YHUCJIa a Ha3. TAKOC YHCIIO € [O,‘7Z’] COS, KOTOpPOI'0 paB€H a

arccos a , ONPEJIENIEH NPU a € [—1;1]

T 3n 7mn
9. tg| 2x——|=1; x=—+—
2 g[ * 8} * 16 2

6) 2c08 T41]=1: To1=+F 4 omn: x= 22524 dmn
2 2 3 3

. i .
sinx=a, |a|£l; x=(—l) arcsina + mk

10. a) 1g2x>1; xe E-;-E;E nn
8 2 4 2

6) sinx<-1; x=—§+27m

I |x+y=f£—+2mn x=2+D sk
cos(x + y) =— 476
11. 25 )
sin(x - y)=1 x—y=—+2nk y=i%—£+nn—nk
B-2
1) cm.puc.
I'paduk ¢-1uu — MH-BO TOYEK Ha
II-TH YAOBJIETBOPSIOIMNX KAaKOMY-TIHO0
yp-10 X
2) fomycTuM, 4TOo 10 -8 6 - 2 4 6 8 10
f (x) = g uMeeT 2 KOpHSL., Toraa 2|

f (x )z f (xz) =a ,4TO HE MOJIXOIUT
TIOJ1 OTIp. BO3pacTaroIei
(yObIBatomeit) ¢-uun. -8
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(x):sing; f(—x):sin_?x:—singz—f(x)
(x)=x?1gx s f(=x)=(=x)’1g(- x)=—x*1gx =1 (x)

~ =

@-ps1 HM YeTHAsI HM HUYETHAs, T K. IPOMEXKYTOK YOBIBaHUS HE JSIHUTCS
npsMoit x=0 monosaM U SKCTpeMyM (-IIMU He HaXOAUTCS Ha 3TON NPSIMOM.

5. ¥y =COS| 2x+E ; max: —l+1'cn;l ; min : ﬂ+1m;—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 =4n;06) f(x):sin2x+tgx

fl(x)zsin2 x, Ty=m; fz(x)=tgx, Iy=n=>T=n
G- Has. nepuoanyeckoit | 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

204



http://alexbooks.ucoz.com

3n T T
8. a)ga; ©O)HET, TK. —¢&|——;—
) I ) HET, T.K 5 { > 2:|

arcsin a - Takoe Yucio [—g,g} , $in KOTOPOTO paBeH a, |a| <1
9. a) 4sin T2 =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 =zarccosa + 2nn

10. a) cosx>l;xe —£+2nn;£+2nn
2 3 3
6) 1g2x<1; xe —£+n_k;£+n_k
4 2°8 2
[ T sin(y+£]—1
X+y=— X=—- -
11. 77 T2 , 4
sinx+siny:\/5 siny+005y=\/5 ng_y

y=£+2nn; x=£—27tn
4 4

ITPOBEPOYHAS PABOTA Ne 3 B-1

1.
a) 2x2 —=3x+120
J1=9-8=1 i — L
1
xe (— oo;%} v [1;+oo) 12 h
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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y:3»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)=1262 — 6% ; alt)=36t* —12¢
6) V(2)=72; a(2)=120

=xvx+l; g(x)=Ax+ ]+ —

g3)=2+ % =275 (gl)/(x)) = g (x)/ (x) + glx)f" ()

1
\/ﬁ ~ (2(1 +0,0625 - ZD ~ 2,03

7= x=24; 1 ()=1-==0
x=1

yObIBaeT: x € [O;l] ; Bo3pacraer: x =1

[P L TN o QL x:ié;

N1 1 2 (1) 2
N3)7277 9" 27773727
max . xX=——, mm:.:x =—
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flx)=x* -3x-2

CM.pHC.

-0 -8 6 -4 -

f'(x)=3(x2 —l)=0; x==l
Bo3pacraer: x <1, x>1; yObiBaer: xe[—l;l]
x=-1:max; f(—l)zO; f(l):min=—4

10.
X 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_izzo’ =42

B-2

1. a) 3x—7x2§0;x(7x—3)20
-+ - +
X

0 3/7

xe (— oo;O] ) {%;moj
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x*—5x—6 0. (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=2,5x2 -x7; y' =5x-5x"%; y=tg2x—2ctg§;
2 1
= > +
cos” 2x sinzi

reoMeTpUuY. CMBICII HpOHSBOZ{HOﬁ B T. X -Ig yTJia HAaKJIOHa KacaTeJIbHOM.

4.
ot)=2t* ~1;0) 0 (1)=8 ~1;6) 0'(2)=63

1
(o(t)—O,npn t_E

5.
flx)=
X
X
—Jx+1
a) f(x)=2x=] T :6) £'(2)=0
x? 2x24x -1 '
6.

100
5

£)=x 1], £'(x)=600x22x* —1)
(F(el))) = 1 (glx))- & (x

~—

y:x3 +x;y =3x? + 1> 0 = Bo3pacraer Ha R
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1 1 1 1
X=—; x=—-max f|—|=—
4 f[4j 4
_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 ; yObiBaer: xe[—2;0],x¢—1;
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
86=06
a =6 = cymMMa KBaJpaToB max
6=0

a =12 = cymma KBaJpaToB min
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IIpumepHbIe KOHTPOJbHBIE PAOOTHI

KPNel.B1.
1. a)sin240°:—sin60°=—£-;6)-C053—n:—£~
2 4 2
B) ctg(—%) =3
. 3 3n
2. sma=——; T<o<—;
5 2
4
a)coso =——;
5
x 1 3 4 33 4433
6)cos(—-—a)=—coso+——sinol = —————=— .
3 2 2 10 10 10
.2 .
R S AL RS T L
cos” oL —sin” o cos2a
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—) =
2 2 V2
2
=22 _1om?ol
2
KP Ne 1. B 2.
1. a) cosZ40°=—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

0). sin(E +a)= ﬁcosa +lsin o=-
3 2 2 34 34 34

2 .
2czos o tgzoc - 1920 sin 2o - 1920,
sin“ o —cos” o —cos2a.
sinx—cosx:n;sin(x—z)zl; ne[—ﬁ;ﬁ];
4 2
1-2sinx-cosx=n’; sin2x=1-n?.
KP Ne 1. B 3.
a) 1g300° = —1g60° = —/3 ;
. 7 2
0) s1n(—5—n)=£; B) cos—n=c0s£=—
47" 2 4 4 2
. 4 T
sino =—; —<a<Tm;
5 2
1—
=—§; tga=—i; 6) 1g(=—a)= ga__T13.4
5 3 4 1+1ga 31
sin 3o — sin o sin o, - COs o
——— =1gu; — =1{ga.
cos3a +cosal cos2a. - cosa,
n
X#—.
2
1oty
g
ol
4
x
~10w -8r 6w —4r -2 &  2x 4r 6% Sw 10w

4
6t
-8t

104

211



KP Ne 1. B 4.
a) ctg300° =—ctg60° = —L ;0) cosﬂ = —l,
NE 3 2
. n .5t 1
B) sin(——) =sin— = —.
) sin( 6) 6 "2
3 3n
CosSoL=—— ;<< —;
5 2
. 4 4 1
a) sina=——; fgo=—. 0) tg(£+oc): +thL:—Z-E:—I
5 3 4 1-1tga 31
cosa —cosSa sin 3o - sin 2o
—————=1g20; —————— =1g2a.
sin 5o + sin o sin 3o - cos2a
n
X#—.
2
101Y 1
f
8 I
{
6 {
I
4 !
I
2 ff
X
Tom <8r “ém —an 3 // S T
14
!
-6
I
7 -8
!
[T
KP Ne 2. B 1.
m x> -2.
= ; O/l13: -2:3)U(3,+0).
T B eas FE[RAVOR)

212
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1 1
sin(=750°) + ctg945° = —sin30° + ctg45° = 5 +1= 7

f(x)=2x"+dtgx ;
f(—x)=2(-x)" +4tg(—x)=-2x" —4tgx =—f(x).
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aty

y=2sinx. xeR; ye[-2;2].

y BO3pacTaeT Ha

xe[—£+2n; E+21t];
2 2

max: (g +2m;, 2);
i 3n
y yOBIBaeT Ha X €[— 2 +2m; > +2m];

min: (— g +2m;, —2).

x>0
5. y:M M;OIB: x<5 ;xel0; ) (23_75) ( :5].
COS X
cosx =0
KP Ne 2. B 2.
1 = 22x+1 0J13: Y e[—l;2)u(2;+oo).
x© -4 x # 12, 2
1 3
2. cos1140° + 1g(—495°) = cos360° —1g135° = 5+1 = 3
_3(—x —3x2
N EL M
sm( x) sin x
4.
y=15cosx xeR i
33 %
e —_———
yel=2:51

T
HYJH: X = B + Tn.

y BO3pacTaer Ha x € [—m + 2nn;2nn].

yOBIBaeT Ha X € [27tn; Tt + 27tn].

max: (Znn;%) min: (1 + 27tn;—1).
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x<0
5. y = 3—“‘“2 ”“4; O/13: { x>—4 ; x e[-4—n) U (-1;0).
sin x .
sinx#0
KP Ne 2. B 3.
x<1
VJl-x
1. y== ;O003:4x #0 x € (—00;0) L (0:1].
x° —=2x
x#2
2. sin(—660°) + cos 810° = sin 60° + cos(—90°) = ?
3. h(x)=3x*1gx h(=x)=3(=x)*tg(—x) = =3x*1gx =—h(x) .

1
y:smEx xeR; ye[-Ll].

HYU: X = 27m ; /\ l/\
BO3pACTaeT: X € [—n + 4mn; 1t + 4nn]. T IS N ;
yObIBaeT: x € [T+ 4nn;3m + 4mn] u \./

max: (7 +4nn;l) ;

min: (-7 + 4mn;—1).

4r -3 -2 -1z 0 Ir  2r 3w 4n

. X 1
y= s1n5 BO3pacTaeT Ha X € [nn;zn +7tn] .
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KP Ne 2. B 4.

x<-1

OM3:4 x#0 ; x<—1, x#-3; xe(-0;-3)U(-3;-1}

. y= 3
x° +3x %3
1 3

2. c0s840° + tg(—585°) = cos120° + 1g135° = 5 -1= 5

5x3 5(=x)> 5x3
E e P S N G S SR

sin x sin(—x) sinx
4.

aty

X
y=cos—=0 x=mn+2nn Hymm.

y BO3pacTaer Ha [—2m+4nn; 4nn] W\/\/X

max: (47mm;l). Zar 3w ar in
y yobiBaeT Ha [4mtn; 21+ 4nn]
min: 2w +4nn; —1).

xeR yvel-1 1]
5.
3ty
-3t
yoesBaer Ha[0; m]U[2m; 3x).
KP Ne3.B1.
1. a) sinx:—l;x:—§+2nn;

0) 2coszx—cosx—1:O; cosx =1; x=2nn;

cosXx = —l; X = i2£+27m.
2 3
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B).sin2x+ 3sinx-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=m-y y =D I
3 rry=m . R 4
' sinx +sin y = —/2.” sinyz—T.’ x:n_(_l)kﬂ%_nn'
. sinx <1
4. |251nx—1|£1; ) ; X €[2nn; 7w+ 2mn].
sinx > 0.
KP Ne 3. B 2.
1. a) cosx=—1; x=mn+2mn;
0) 2sin2x—sinx—1=0;
sinx =1 x=£+2nn;
2
. 1
sinx=—— x=(D"T k.
2 6
B) coszx—\/gsinx-cosx:O; cosx=0; x:§+nn.
1 T
cosx #0; tgx = —; x=—+Tmk.
NE) 6
2. cosxﬁ—l; xe[z—n+2nn; 4—n+2nn].
2 3 3
X=m—y.
X+y=m
3. Y ; J_ ;y=i3—n+2nn.
cosx—cosy:\/E. cosy=—7. 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+cosx—l=0;
1 b
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.
tgx =—1 x:—§+nk.
tgx > —1 xe[—§+ nn;g+nn).
x+y=§ . ng—y. . y:—%—i-Znn.
sinx+siny:—\/5., sin(y+%)=—1.’ x=%—2nn.
2sin’x+sinx—1<0.  sinxe[-1; l].

xe [—7—n+2nn; E-i—27tn].
6 6

KP Ne 3. B 4.

a) cosx=72; x:i£+2nk.

6) 2cos’x—1=sinx; 2sin’ x+sinx—1=0

sinx:—l;x=—£+27m; sinle ;x:(—l)k£+nk.
2 2 6

) . 2
B) sSin“ x+sinx-cosx=2cos” x, cosx #0.

tg’x+tgx—2=0 tgx=-2 xz—arctgz + k.
T
tgx =1 X =—+mnk.
& 4
tgxéx/g. xe(—§+nn;§+nn].
n n sin(y+2) =1
X—)y=—. xX=—+y. -
773 SR 4

5 . ; .
cosx—cosy =—+2. |siny+cosy=4/2. x=5+y,

217



http://alexbooks.ucoz.com

T
=—+27n.
Y 4

X :3—n+ 27n.
4
2 1
4. 2cos” x—cosx—1<0 cosxe[—z;l].

X € [—23—n+ 27tn;2?n+ 2mn].

KP Ne 4. B 1.
1. y=x' Av=yx, +2x, A+ (M) —x,” = (M) +2 x, Ax.
X.=1 A&=06 Ay=036+12=156.
2. a) f(x)>§x3+x2+2x F(x)=x2 +2x+2.
® o) =5 x P=-5 -1
X X

B) g(x)=4sinx g'(x)=4cosx g'(—zTn)z—Z.

2-3x .. - oy =
r) h(x)_W h(x)—(x+2)2 h'(-1) = -8.
S O L TR LR SO Ry g'(x):Nl;
f'(x)=2\/;(x2—4)=0 x=0 x=%2,HOTK.
g'(x)
x>0=>x=2.
4. f(x)=-05xx| [la 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

218
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B) g(x)=3cosx g'(x)=-3sinx g'(- %n ):% .
-7
(r-2)

f(x)=§x3 C18x; P0-2X-18; g(x)=2x ; g0=—;
X

N

3+2x

/==

' (x)= =3 H()=-T.

f:(x) =2x(x? =9) x=0; x=£3, Ho x>0 = x=3.
g'(x)
SeO=2x[x],  ma, f"(0)=0.

KP Ne 4. B 3.
| . 8=2x+s. 3 3
=" fl = |==:fx,t Ax) =8 ; ;—K =6=.k=525.
y=x /(zj 2 Sxgt Ax) 11 Sr=6gK

—=—kK+8.
8 2

a) f(x)=§x3 -x?—7x; f’(x)=2x2 —2x-7.

1 1
6) P)=—=+7; @f)=-—r0.
o= +T5 9=

B) g(x)=2tgx; gx)= 2/cos’x; g1- %)=4.

dxtl o

x+3° (x+3)

1) hx)= H(-2)=11.

K

J=r6 ;=364 g0= s gl
2

6vx
x° —4x

f)egx)= =0, x=0wux=4, Ho x>0 = x=4.
24x

f)=X"+1; flgt)=g (0 +1=x gl=x—1.
KP Ne 4. B 4.

y=%x3; 1(0,6)=0,108;  1(2)=4.

4=2k+6 ' 1,4k = 3,892.
0,108 =0,6x +¢6’ k=2,78.

219
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2. a) f(x):—%x3 +4x* +2x. f(x)=—x"+8x+2.

6) P =210 @)=

X X
4
B) g(0=dotgx g —o—; ()=
sin” x 3 3
_3x+4 _ -13 _

r) h(x)——x_3 . h(X) ey h'(4)=-13.
O 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; v(t)=2t; v(3)=6.
3. f(x):z—l; f'(x):iz;
X X
1N . _£

f(1)=1; a= .

4. f=x>+1;  f)=2; fm=2x; S O=2;

220
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5. x(x2 +4x+AWxE -1<0;

xe(-owo; —1]ufl) >
-2 -1 0 1 X

KP. N\e § B2.

x4
>0;
x+5 - + - +
x e (-5-2) U (2;+o) .
2. X(=30+21+1;
v()=9r+2  v(2)=38.

3. f(x)=3—i; f'(x)=i2; fQ=l; a=—.
x x

L.

v

4. f(x)=x—1;

JCD=0;  f(x)=2x; [ (-1)=-2;=-2x-2.
5. (2D V25 -x7 20 x(x—1)2V25-x2 > 0;
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KP. Ne 5 B3.
1. =DRx+3) .
x=3 - + -
xe(—oo' —i}u[l' 5) i ]
s =Vl s)
2. x() =363 + 20 +1; w(t) =92 +2;

a(v) =18¢; a(2) =36.

3 f<x)=1—g; f'(x>=£§’; S =43
X

10 6 -6 8 10
f)=x*=2x; f(2)=0; S () =2x-2;
f(2)=2; Viac =2x—4.

S.
10ty
8l
6l
/\/
2l
10 8 6 -4 -2 2 4 6 8 10
.4l
5!
61
0}

222
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KP. Ne 5 B4.
1 wzo;
x—4 - + - +

) 2 4
xe{—%; 2}\)(4; +oo) x
2. x()=262 +3t+1; w()=602+3; a(t)=12t; a(3)=36m/c.
3. fo=2-Y f'(x)=£f; rm=v3;  a=_.

X X 3.
4.
X
0 6 & 10
f)=x"+2x; f'(x)=2x+2; f(-2)=0 ['(-2)=-2.
y=-2x-4.

5.

10ty

8

5]

4

G/)\/ b
0 8 6 -4 2 0 2 4 6 & 10

2

-4

-6

-8

-10
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KP. N\e 6 B1.

f(x)=x3—3x2+4;
F'(x)=3(x* —2x)=0;
=0; xgin=2; f0)=4 0 B 6 4
f(2)=0;
BO3pAcTaeT xe(— o0; O]U[Z; +oo)
yOBIBaeT X € [0; 21.
atb=12. b=12-a.
{2a2b=y. ’{y=24a2 24>
y'=6a(8—-a)=0
a=0 a
b=12.;< 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 + x] +3,2x = sin 2x + 3,2x.

f'(x)=2co0s2x+3,2>0.

KP. Ne 6 B3.

f(x)=%x3 —4x-3;

f'(x)=x"-4=0; x=%2.

0 8 6 4f2y

max= f(-2) =% ; min=f(2)=-2;

f(x) yObiBaeT Ha x € [— 2; 2].

Bo3pacTaeTHa X< -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.
3. f(x)=c — omHO penieHbe, Tor A, c<—8%, c>2%.

2 pelieHbs c:—8l, c:2l. ; 3 peleHss, TOraa, ¢ € —81; 2l .
3 3 3 3

KP. N\e 6 B4.
1.

f(x):—§x3 +4x+3;
fx)=—x*+4=0;

x=12 min:f(—2):—%;

2.

3 2

f(x) Bo3pacTaer Ha x € [— 2; 2]

max = f(2) =

yObIBaeT HA X < -2, x>2.

+b=12. b=12-a. '—842(9 = a):
2 are= R e T SOy
y=2ab |y=24a’ —2a a=9 b=3;
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3. f(x)=m -1 pemiense, Torna, m >8%, m<—2§;
1 1 1 1
2xopHa m=8— m=-2—;3KopHi me|—-2—; 8—|
3 3 3 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) 200sx—ﬁ>0; cosx>£; X e —£+2nn; £+2nn.
2 4 4
2x—x2
0) >0;
_ ) — + — +
x2 4 >
Mx=2) )SO; xe(—oo;O]u[Z;4). 0 2 4 X
x—4
4,
s
10 8 6 -4 6 & 10
—1<x<3.
5. (4x? —9(xZ +x+1)<0; xe[—é; 3};
272
cosx>0; xXe —£+2nn;£+2nn , HO £>23
2 2 2 2
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3 3
nmpu xe|——; —|; cosx > 0.
22
KP. Ne 7 B2.
2 2 T TN
1. a) 2cos“x—1=0; cosx=+t—; X=—+—);
2 4 2
. 3 T Tk
0) 3sm2x—\/§cos2x, cos2x#0; 1g2x=—; x=—+—.
3 12 2
2. 1) = =%+ Tcosx: f'(x)= ——7sinx;  f1(0)=1.
x+3 (x+3)
. . \/g b4 27
3. a) ZSmx—\E>0; smx>7; xXe §+2nn; T+2nn ;
— 2 f—
6) 4x—x SO;x(x 4)20; = " - +
x+1 x+1 >
xe(—l; 0]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 € (27171; T+ 271'n);

TK. >3, 710 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 L
3
0) sin[Zx + g} + cos[Zx + gj =0; cos[Zx + gj #0=>

tg[2x+§j:—l; x=—ﬁ+ﬂ.

24 2
2 2 2
2. f(x)zx +1+2008x; f'(x):M—Zsmx,
x+1 x+1
110 =-1.
2 i T
3. a) 2cosx+\/530; cosx < —; xe|—+2mn;, —+27nn |
2 4 4
2,2
x“(x7 =1 )
DT Y NN NN
- 0 1 3 X

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; 21+ 47m);

TK.2>0, 2n>3 = sin
2>0
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KP. Ne 7 B4.
V3

2
1. a) 4coszx—3:0; cosx:iT; x:i§+2nn; x:iTn+2nn;

0) sin 2x—E —Cos 2xE =0; sin 2x—E =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
"O)=——-2=-2.
1'(0) 3 5
. . ﬁ 2n o
3. a) 2s1nx+\/§£0; SlnxST; X € —?+2nn; —§+2nn.
2,2
6 D o, xe(ca; —3)ul-1 0)u(o; 3)
x+1
- -+ - — + o
-3 -1 0 3
4.
x>2.
2 2 X
5. (12 +3)x2 ~10x+24)<0; xe(8; 6); cos < 0;

xe(n+4nn; 3TE+4TEn);TK.4>TE, 6<3m, 10 cos§<0;

Ipu X € (4; 6).
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MaTepl/laJIbI AJIS UTOTOBOI'0 MOBTOPECHUSA

B1.
cosx =0 x=£+nn;
1. 2c0s% x+cosx=0; 1, 2
CosX =— on
2 xX=*—+27n.
3
2 1. 2
2. f(x)=x +Es1n2x; f’(x)zcost——3.
X
9 — x2 v2_-9<0 xe[—3; 3] xe[—3; 3]
3. y=——";013 -, ; T
sinx —1 sinx =1 X#—+271n X#—
2 2
4. MSO; xe(-o; —Z]U[O; 3)
x-3
- + _ +
-2 0 3 X
S.

xz(x—3):x—3; x=3 x==I.

3 TOuKH NIEPECCUCHU.
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B2.
. . 1 n b
1. 2sinx—1<0; sinx<—; xe€|—-——+2nn, ——+2mn|
2 6 6
2. X =x71—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.
*
06 6 4 4 6 & 10
y=x3—3x+3; y'=3(x2—l):0;
1 9 1 35
x=x=1; =1; —— === 3)=21;
y() y( 2) >3 s y(3)
max —f(3) = 21.
min—f(1)=1.
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B3.
1. f(x):25inx~sin(§—xj:sin2x; f'(x)=2cos2x;
S'(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| =+ x |=2sin—cos| — + x | =sinx.
3 3 6 2
y=1
4, (y—l)(x2—3x—18)=o; x=6.
x=-3
Rliind
8l
B
s
21

d0 & b 4|2 2 a & 1

y=4x?(x-2)% =4x* —16x> +16x>;
y'=16x(x* —3x+2)=0;

x=0, x=2, x=1;

Ymax = Y(1)=4;

Ymin = ¥(0)=¥(2)=0; |
Hym: x =0 x=2. 5l
ybpBaeT: 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)=6t2 (2t +1); a(f) =36t +12t1.
v(2)=120 a(2)=168.
47 27 T
3. cos ?+x +cos ?+x :ZCos(Tr+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

yobBaeT: x <0, x¢€ [2; 41
T
5 x+y:E
sinx —sin y =\/5

b
y==-X x:3—n+2nn.
2 ) 4

sin| x— = | =1. y:—£—2rcn.
4 4

BS.
sin 2a. 2sina-cosa
1. = =tga .
1+ cos2a 2cos2 o
tex =—4
2. tg2x+3tgx—4=0; & ;
tgx =1

x=arctg(—4) + nn
T
X=—+Tmn
4

3. f)=3-20°% fx=-123-2x°; f'(1)=-12.
233
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4, Vx? —9(x+8)>0; xe(-8 —3)uB; +w)

%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 (;00);

yOBIBaeT Ha x € [— 1; 11

=-1; 0 8 & -4

Bé.
. 3 1
1. sing=—; 0<a<90°; cosoL=—;
2 2
. 1 .
sm(30°+ot)=—cosoc+£s1noc=—+§=l.
2 2 4 4
2. y:0,5x2—2x; y4)=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(—w;—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; tgx=—l; x:—§+ﬂ3n.

g(x):x4 —2x? +3;
g'(x)=4x(x* -1)=0;
Xmax =0 Xpin =£L. g(0)=3;
gz =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<Tm; sino=—; sin2a = ——.
5 2 5 25

cos (x+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 HENpPEphIBHA 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=1; Bo3pactaeT Ha x € (1;2) U (2;4).
y'=18b(12-b)=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°) +£g(—855°) = —sin 120° — 1g135° = —

B, 20
: |

+1=
2

2. f(x0)=Q2x-4)(x+1)? F1)=2(x+D2x—4) +2(x +1)? =
=2(x+D)Q2x—4+x+1)=2(x+1)(3x-3)=0; x =+l
f(MH=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 l\iyrr 4
1
y'=6b(16-b)=0
S a+b+Cb:48 c=48-2b b=16.
. a= ; ;
Cabe y =48b> —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 JIJIsI K&XKJJOTO JIOMYCTHMOTO

X CTaBHUTCS B COOTBETCTBHE 3H. ).

001. omp. (b-1MH JOMYCTUMBIE 3H. X; 00J1. 3H. (b-IIMU OMYCTHMBIE 3H. Y
Cxema nccneoBaHus (-1uH:

1) 06m. 3H., 001. omp.; 2) Hynwr; 3) 3KCTpeMyMEbl; 4) max, min;

5) IpPOMEXYTKH 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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5.
Kaprouka 2.
L. Yernas dynxmus, korma f(—x)= f(x);
HAIpUMep y = x°; y = x" - rpaduK CHMMETpHYEH OTHOCHTETbHO OY;
HeueTHas QyHKuus, Koraa f (— x) =—f (x);
HATIPUMED: y=X, y=X", IpaduK CUMMeTprueH oTHoc. O.
fo_ .2 2
2. flo)=Y22 0113:{9 ¥ 20 e32)u23].
x+2 X # —
3. f(x): >0; sin£>0; xe(4nn;2n+4nn);
sin 2
2
flx)<0 xe (27‘C +4nn;4m + 4TCI’!).
4. 2y
a)
sinx=1 ; x:£+27m; X
2 Sar 3w - - 1 W ar
0) |

. T
sinx=-1; x = _3+ 27m

-
B) A
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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. 1 My
r) sinx> 3 ; -

LI -
X e p + 27, 6 +2m | . Zar 3r -or -U 1\/'[... EE 4
Al

Kaprouka 3.

1. Tycrb dyHkuus sBisercs nepuoand. u T - ee epuos To
f(x) = f(x + T) ; sinx, cosx T=2m; tgx, ctgx T=m.

2
5 f(x):2x2+1;f(_x):2(—x) +1:2x2+1:

2cosx cos(— x) cos x S (x) => yeTHasl.

3.
y= ‘xz —2x‘ - min: (0;0); (2;0); max (1;1)

4. y=2sin2xcos2x=sin4x; ng.

5. .:
l.y 1

=sin 3ty

X X

eR
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[-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; — l) ;
2

max: (E + 27n; lj .
2

1
N2x -1 X2

O/13: 2
252 =3x-5%0

s

2. flx) = 5

2 -3x-5"

3. flx) = 3tg (2x — 4); ng.
4.

PN o
) =@&x-1) T3

1
Xmin = la 1 ==
A 5

Bo3pactaer Ha x € (1;0);

yObIBaeT Ha x € (—o0;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: (- + 2mn; —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.

5
3.f(x)=tg(2x—§j;cos(Zx—%);tO; xz 2L I
BO3PACTaeT Ha OONACTH OMpeIeNeHIs
4.f(x) =; 0%y
x—1

yObIBaeT: x # 1 6]
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R 8 10
KAPTOUYKA 6.
L aty
T 2
y=tgx; yeR; x¢3+ mk;
1
BO3pacTaeT Ha 00acTu %
OmnpejieNieHus];  HyIH: x = Tk 1w 05t fr 15w fr

2.

BO3paCTacT Ha

x € (=0=1) W (0;00);

yobiBaeT Ha x € [—1; 0]
x=-1; =1)=2; x=0; A0)=1.

2 _ 2 >
SR £ LY {x 1620,
x+4 x#—4

x € (—o0; —4) U [4; +o0).
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.

. Tom| .
1. arcsin 4ncna a — Takoe YUCIIo 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+21m;

0) sin x+x/§smxcosx—0,

sinx(sinx+\/§c05x)=0; X =Tn; x;g‘f‘ﬂl’l.
3.tg3x<71; xe(—£+ﬂ;_£+ﬂ)
6 3 12 3
n X=—+Tmn
X—)y=m ) x+y=—5+2nn.
{sin(x+y):_1’ ’ T
X—y=m y=—-—+mn
4
. 1
sinx < — Tn i
5. 2sinx + 4| < 5; 2 ; xe|——+2nn; —+2mn|.
. 6 6
sinx 2 ——
2
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KAPTOUKA 2.
1. arccos uncia a — Takoe gucio u3 [0; 27], cos KOTOpPOro 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;

tg x = l'x= arct; l+7rn'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

T k+1 T
n X=—- =(-D"" —+mk
Llxrr=2 ' Y (-1 5
' 2 ’ 1’ T T '
cosx +siny = —1 sinv=—-— x=——(=D'Z _ 1k
g 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 4ncio u3 {— 3; 3} , tg KOTOPOro paBeH a.

b
#£——+
=2 —ctgx; Oon3: o 4 o ;

X # Tn

2.a)
ctgx +1

2 s s
ctg xfctgx=0;ctgx=0;x=5+nn; ctgx=1; x=z+nn;
0) 1 — 2sin 2x + 2cos’ x = 0, cos x # 0; sin® x — 4sin x cos x + 3cos’ x = 0;

tg2x74tgx+3:O;tgx:3;x:arctg3+rcn; tgx=1; x:%+nn.

3.cos2x2—£; xe[—3—n+nn;3—n+nn]
2 8 8

o W T
x+y=n ey yELty
sin® x + sin’ —1; i —+—\5; nomn
y= siny =+ o F_m
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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KAPTOUYKA 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=—+—; x=mn+2nn;
2 2 3 3

0) sin2x+2\/§cos2x=0; cosx(sinx+\/§cosx)=0;x=§+nl€,x=—§+nk

3.sin(x+£j _Q; X € —3—n+2nn;2nn.
4 2 2
T TN
T X=—=-Yy y:—+—
X+y=—
4, Y 2 ; 2 ; 4 2.
sin® x + cos® y = 1 =+ 2 x=l_T
y= cosy—_2 1

5.V2x —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¢cos 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]
o kT
4{x+y:“ Yomoy o =g
. . 5 1
=—1 i = —
sinx + sin y siny 5 x:n—(—l)ki—nk
6
5.]xjsinx+x=0, Tk. x>0, To sinx=-1; x=—§+2nn; neN.
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KAPTOUYKA 6.
l.tgt=a; t=arctg a + mn.
2. a) cos 2x = cos x; sini sin3—x:0; xzzﬂ;
2 2 3

0) \/gsinx+cosx=—1;

2c0s2§ +2x/§sin§ cos£=0; cos% =0; x=n+2nn,

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
= == y=t—+2mn
X ==
2 Tn
— = —4/2 = — xX=—x—+271n
COSX — COS Y \/_ cosy 5 27
5.2cos’ x +cosx — 1 <0;
1
cosxe[-1; =1 X € £+2nn;5—n+2nn .
2 3 3
3AYET Ne 3.
KAPTOUYKA 1.
1. ITpon3BoaHOM (YHKIIMU B TOUKE X, HA3bIBAETCS
lim L (o + AY) = f(x) :
Ax—0 Ax
A
NpUMep: ) =x; Afix)) =Ax; lim —=1.
Ax—0 Ax

2. M) =x"—6x +8x—7; f(x)=4x —18x" +8;
f(-1)=-4-18+8=-14.

6-x ©6 6
3. 0(x)= .

=—-1 ¢®=-=; ¢K®<0, x=0.
X X
4. h(x)=(6+5x)"; h(Kx)=356+5x)°%  h(-1)=35.

5. flx) = sin® 3x; /'(x) = 6sin 3x cos 3x = 3; sin 6x = I; X=—+—.
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KAPTOYKA 2.
1. (flx) + g(x)) = Alxifo(% + AgA(;o)) _

o M (x) . Ag(xg) .
B Al):glo Ax i Alxlgo Ax AR
fo) =5 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 —E) ;g'(x)ZZCos(Zx —E) :0;x:3—n+ﬁ;g’(n):\5.
4 4 8 2
3
400 =xx—5; fO)=Ax-5+——0; f(6)=1+>=4.
Jx) S () lxss AQ) .
0 | x| x> -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 (xg)
Ax—0 Ax A—0  Ax

y= 2x2; y=4x; y= 7x5; y = 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 (%);
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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 HOX>0 = x=4.
5./00) = x—-1 . om: x<2 _ {x>—2
. J(X —z_m, N ,—2_x<2, sz.

KAPTOUKA 4.
L [f(x)J_f’(X)g(x)—g’(x)f(x), _x=20 6
g(x) 2% (%) Tox+4 (x+4)°
z-f(x>:2J¥+x%; f(X):%—x—i; F)=1-6=-5.

3. h(x)=cos2x; A'(x)=-2sin2x; A [—gj -3 ;

-2sin 2x = 1; sin 2x=fl; x= (71)"+‘£+n_k'
2 2 2
-2 =B 5= 15 < Ompu 4
(x-4)
5.M0=1-2v  flgk)=1-2e0=x gk ‘E‘%
KAPTOYKA 5.
L (f (X))’:nf(X)f" (X)
y=x"% y=100x"; y=20'""% ' =2002x)".

200 =clg 4 [ =— 44x ’ (_ gj - ‘% ,

M) =2 +3x"-12x;  f(x)=6("+x—-2)=-12;
x=0wu x=-1; f(x)>0, xe(-2;1).

4. fw)= (- D ; f(x)=x/;+;7;1; =1,

5. i) =x"-1; ffx)="-1Y-1=x"'-2x">0;
P -2)>0;  xe(V2:0)00:2).
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KAPTOYKA 6.

1.y=sinx; V' =cos x.
2.f0) = (3" -2)3x° +2)=9%x*—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—ng.
4. f(x) =%x3 —x% g(x) =§x3 +x;  f(x)= Xt = 2x;

-2

g =x+1; T "<0; xe[0;2]
x“+1
2 2 4-2x 2
5. fix)=——; X)) = = =1+ ;
) 2-x M) 5_ 2 2-2x 2-2x
2—x
Ao =1+ —2 =15 225y 2
5_ 4 -2x X
2—x
KAPTOYKA 7.
r T r 1 r
l.y=cosx;)y =-sinx;y=tgx;)' = 3 s y=ctgx Yy =—— 7
COoS™ X s - x
2. fx)= (2 = 5)(x —4)=2"—13x7 +20;  f(x)=8x—26x
3.00=2"00 pw=—2 =13 f@>0; npu x £,
x+3 (x+3)

4. flx)=sinx cosx + 1; f(x) = cos 2x; f[—%]:—%_

1 T Tn
5. f(x) = sin’ x: xX)=sin2x>—-—;x €| ——+nn,—+mnn|.
Six) S ) 5 ( B D j

3AYET Ne 4
KAPTOYKA 1.

1. ['eoMeTpUYECKHIA CMBICI IPOU3BOAHON B TOUKE X, — tg yIiia HAKIOHA
KacaTeJIbHOM B TOYKE X.
y=f(xo)x +b. Ho Ham Hy)HO, 4TOOBI  V(Xo) =f{xg) =
Sxo))=f(o)xo+b = b=—(x)xo+flx)) =
Yiae =S (xo)x + flxo) — f' (xX0)Xo.
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2. flx)=6x+ Scosx; f(x)=6-5sinx>0 = BoO3pacraer.
3 {a+b:15 {bzlS—a Y =3a>-3=0_

3 ; 3 ; ; 15=1+14.
a +3b=y y=a -3a+45 a=1 b=14
4.3) ) 3 10y
2
X)=——x+tx+—; X, =1;
Sx) 3 2

ﬂl)=—%+l+%=2;xeR;f£2.

008 6 4 2 2\a & & 1
fix) yObiBaeT Ha x > 1; Bo3pactaeTr 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) Bo3pactraer Ha x <0, x>2
yobiBaet Ha x € (0; 2).

KAPTOYKA 2.

1. mpou3BoOAHAS OT NMEPEMEIEHHS — CKOPOCTbD.
MPOU3BOJHAS OT CKOPOCTH — YCKOPEHHE.
2. flx)y=-sinx; 0)=0; f(x)=-—cosx; [f(0)=-1;py.,=—x.
3 fl)=x+27—8x+1; xe[-21]; [fx)=-3x+4x-8=0;

%:4_24<0 = yOsbiBaeT Ha R

max: f(-2)=8+8+16+1=33
min: f{1)=-1+2-8+1=6
4. a) o
f(x):%xs—Z%x
f)=x*-3=0 x=+43

max:f(f\/g):f\/g+3\/§:2\/§
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min: f(\/g)=\/§*3\/§=72\/§;
f(x) BospacTaer Ha x <—+/3 x>43:

yobBaeTHa  x € [-+/3 ;43 ;
0)

KAPTOYKA 3.

1. Bo3pacranue: npousBogHas > (.; yObiBaHue: npou3BoaHas < 0.
2.5()=60+5t+2 w)=18F+5 vw2)=77

a(t)=36t a(2)=72
3.a) f)=-05x+6 f(x)=—x f(1)=-1

0)

10ty Tlo PUCYHKY BUJHO, YTO B TOUKAX X =

12 \/5 MIPOU3BOJHON HE CYIIECTBYET, a B
Touke x = ) OHa paBHa HYJIIO.

4. IlycTp BepIMHa IPSIMOYTOJIBEHUKA,
JIeKalas mpaBee HyJIsl, paBHa X, TOT/1a
S= 2X0 '_f(XO) = —X03 + 12)(:0

2 §'=3x +12=0 x,=%2,

HO Xo >0 = mnuHa =4, BbIcOTa = 4.

KAPTOYKA 4.

1. Kputndeckne TOUKHM — TOUKH, B KOTOPBIX IPOU3BOIHAS PABHA HYJIIO WX

HE CyILIECTBYET.
[TycTs B 9TOH TOYKE MPOU3BOAHAS MEHSET 3HAK C «OOJIBIIE)» HA «MCHBIIIEY,

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; {—g; 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,

yoObiBaeT  x € [2; 3]

0) 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; 1) IPOMEXYTKU BO3pacTaHUs, yObIBaHUS
Jlnst kBapaTHaHOM (YHKIMHK Y = ax” + bx + ¢ HAXOXUM BEPITHHY
(/'(x0) = 0).
Ecnu a > 0, To x < x yObIBaeT, x > X, 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. /x) :%f —9x+10; xe[0;6]; f(x)=x"-09;

x=13; f0)=10; f(3)=min=-8; £6)=max =28.

252
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4. a)

fy =102

x2+5°
10x” +50 - 20x +40x _
(" +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.

S@)=

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) yobBaer: x € (—2;2) BO3pacTaeT Ha x <—2, x> 2.
3 {2a+b =24 {bz 24-2a  y'=24-4a=0

ab:y y:24a—a2’ a=6 b=12 S=72°
2 —
4.2) fix) = 4;‘ & . > :
4x° —8x+5 (4x° -8x+5)
5(8x—-8)
SO == =0 x=1;
(4x” —8x+5) 1ot
f (x) Bo3pacraer: x> 1; al
yoObiBaeT:  x<1; o
4-8
Xmin = 1, D= = _47 4
A -4+5
4x% —8x
0) f)=F——;
/) 4x* —8x+5
W3 pucynka BunHO, uto X = 1 —
KpUTHYECKasl TOUKa, (1; 4) — max. 6/
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