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CAMOCTOSATEJIBHASA PABOTA

Bapmnanr 1
C-1
1. a) F '(x)=(x’~2x+1)'=3x"-2=f(x), 1151 Bcex xe&(—o0;00), Tak uto F(x) sABIA-
etcs [TepBooOpa3Hoi s f{x) Ha MPOMEKYTKE (—o0;00);
0) F '(x)=(2sin2x—2)'=2c0s2x-(2x)'=4cos2x=f(x), mis Bcex x €(—0;0©), TaKk
4to F(x) siBysieTcs mepBooOpa3zHOil 1uis f{X) Ha MPOMEXKYTKE (—o0;00).
2.a) flx)=x", F(x)= x° 6~ ITepBooOpasHoii ans f(x) Ha R;

0) o(x)=3.,5, F(x)=3,5x — [lepBooOpazHoit s ¢(x) Ha R.

C—2 ofy
1. Jlnst fix)=x" Bce mepBOOOPA3HEIEC HMEIOT

3
Bun F(x)= xA +C, a Tak Kak TO4YKa 4

M(—1;2) npunamnexur rpaduky F(x), To

2

_ (‘1)3 e 1/ =7
2 G O Ji =4 SAWLWALIAWANAY
3nauut F(x)= x% + % .
2. Jlnst fix)=sinx Bce mepBooOpa3Hbie UMEIOT BHJ F(x)=—cosx+C, Tak 4TO
JIBE pa3in4HbIe, Harpumep, F(x)=—cosx u F,(x)=1—cosx. I'paduk F;(x):

C-3
a) s fix)=2sinx+3cosx nepBooOpasHbie UMEIOT BuA F(x)=3sinx—2cosx+C;

0) nsa f(x)=% +x° npu xe(0;+00) IlepBooOpa3HOl HMeeT BUA

F=6x +% +C.

C4
1. 3amrpuxoBaHHas GUrypa — IPIMOYTOJbHBIH TPEYroNbHUK ¢ KATETAMU X

u 2x, TaK 4TO S(x)=% x-2x=x". Janee S‘(x)=(x2)=2x=j(x), 4YTO U TpeboBa-

JIOCh TOKa3aTh.
2.IlepBooOpasHoif  mis  y=sinx  sBIAeTCsA, HAIpuMep, QYHKIUSL
F(x)=—cosx. Torma mno dopmyne S=F(b)—F(a) wuckomas IUIIOMIAIb

=—cos 2% —(—cos0)= % +1= % .

C-5
5

a) I4dx =F(5)-F(2), tne F(x) — IlepBooOpa3znoit mus f(x)=4, To ecThb
2

5
F(x)=4x, nanpumep. Tax, uto j4dx =4.5-4.2=12;
>

2
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T

0) |[sindx=F (EJ_F (0), rae F(x) — omHa W3 mMepBOOOpa3HBIX IS

S a

s

2
fx)=sinx, Hanmpumep, F(x)=—cosx. Tak 4ro j'sin dx = cosg +cos0=1.
0

C-6
3
a) TepBoob6pasHoii st y=x", npu xe(1;3) sBusieTcs, HanpUMep, F(x):x? .

33
ToraaS=3——1—:§:82;
3 3 3 3

6) IlepBooOpasHol ansi y=2cosx, NpU X€ (—ggj SIBIISICTCS, HANpHUMED,

F(x)=2sinx. Torma S=2-sin [gj - ZSin(—gj =4.

C-7

O6oznauum  S(f) — nyrs. Torma S'(H=V(#)=10-0,2¢, Tak dro
S(x)=70,ltz+10t+C. 3a Bpems or 3 nmo 10 c Touka mpoineT ImyTh
8$=5(10)-S(3)=-0,1-100+100+C+0,1-9-10-3—C=60,9 (™).

C-8
. 1
a)S=I(2x—2x2)dx:(x2—zx3) —1—221,
: 37 ), 3 3
% g T il
0) S=jsinxdx+jcosxdx:(—cosx)‘oz+smx %3—g+1+1—g:2—\/5
0 % 4
Cc9
O e PO
La) [(x+1)dx= == _——=10,5;
! 6 |6 6

2n

2n
0) _[ cos > dx = (6sinf)
- 6 6

= 6sin§—6sin% = 3\/5—3
T

2. Tlnomans mnomepeunoro ceuenns S(x)=m-(3x+1)°. Torma 06BEM

1
3
=m- £ 1 =7m.
9 9

V=jS(x)dx=n-j‘(3x+1)2dx:n~[(3x;1)3]
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C-10

1. He BepHoO, Tak kax 2-5 <0, a \/9—4\/3 >0.

2.a) J-11) =411 =11;6) 25135 =457 -5.27 =573 =5 <15
3.a) /83,7 ~9,1488; 6) Y21 ~2,7589 .

4, 2/%<§/ﬁ:9/97:§/§. Tax uto $/30 <3/9.

C-11

1. a\/_z—(—a)\/—z—\/(—a)ZA :—\/E , rae a<0.

2.a) X’ +18=0, x’=18, x=3/-18 =-3/18 ;

6) ({x) +a¥fx—5=0, Yx =1, P+41-5-0, =5 m =1 4x =5 - e pe-

wenust; ¥x =1, x=1. OtBer: x=1

3a)ﬁm_4/- )@ +7) = -

6)a+\/a7:a+\a\=20,r)lea>0.

Cc-12

L5+ —1=3; 54129 Jx—1=4;x1=16; x=17.
hr-3y=1 [Rx=4 [fx=2 [x=5,
{\/}hf 3 {23/}:2’{2/}:1’{y=1-

c-13

o 2
3

3=27=32;6) (V9)2 =3

%:fzy;
o) (94 VT (03P = (0 V)0 T) =

:(92 —(\/ﬁ)zj5 Y

6 2

2. Tak xak %>%,TO 213 >27,noc1<0m,1<y 2>1.
3 2
s (e ({2 )

3. - = -

—23u +4 (%)2‘2'%”2 (%)2‘2'%”2

=Ju+2=ud+2.
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C-14 N

1. CM. rpaduk.

2. a) 2P g2V (2B g0

93222 _ 53 _g.

’ Zk
&Y B 2

0 [(99)° )" =(5) " < ) =6

3. flx)=3"-2. 3">0, Tak uro f{x)>-2.

OtBer: (—2;0).

C-15
1. a) 3" *=1; x-4=0; x=4;

x-4
6) 277 = (%) s 277 =24 7 3x=4—x; 2x=3; x=1,5.
2 (7Y (1Y
2.a) 5% >1;4x-7>0;x>1,75;6) 0,7 <2—; | — | <|—| ;x>-2.
49 "\ 10 10
C-16

1. a) 2"2427=5; 4.2'42"=5; 2'=1; x=0;
6) 9°-6-327=0; 3"=t; ~6-1-27=0; 1,=—3, 1,=9; 3"=—3, 3'=9; x=2.

2. (% —3(% +2>0; (% =t *=3t+2>0; <1 u £>2; (lj <1l u
4 2 2 2

[%j > 2; x>0 u x<-1; xe(—o0;—1)U(0;00).
C-17
1. 1g(7a3.%/b7):1g7+1ga3+1g%/b7:1g7+31ga+§1g\b\.
2. a) logs84—Togse 1 4=logss o = log » 6 = ~log 6 =1 :
. 236 236 236 14 242 5 26 ok

1227 +1g12 183°+12(27-3) 31634 21g241g3  2(Ig2+21g3)
lg2+21g3 lg2+21g3 lg2+21g3 lg2+21g3

3. log, 12,6= 11“2’36 ~3,6419.

s

C-18
1
1. log 3=—log. 3=log —<log V[, 6 takxak V4> U/ mo 1/ <1. Tak
2 A 13 %/ A / A

4TO log23<logy% .
2
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2. y=log, (3x+4); 3x+4>0; x>-1 Ly
3 3
3.

-0 -8 6 -4 2 0/2 4 6 8 10

C-19
1. a) logo(x*~3x+10)=3; x*-3x+10=8; x*~3x+2=0; x,;=1, x,=2;

3x-5=x-3 2x=2

0) logz(3x—5)=logs(x-3); {3x-5>0 ;<x> 1% , PCILLICHUH HeT.

x—-3>0 >3

2x+3>x-1 [x>-—4
2. a) logs(2x+3)>logs(x—1); 42x+3>0 ; {x>-1,5;x>1;

x=1>0 x>1
2x-5>4 [x>4,5
0) 1 2x-5)<-2; 1 2x-5)<log; 4; ; T x>4.5.
) log, (2x-3) g, (2x-5) Og% {2x—5>0 {x>2,5 g

2 2

C-20
1. a) 10g23x710g3x:2; logsx=t; t27t72:0; ti=—1, 6,=2; logsx=—1 u logsx=2;

1
xX= 3’ X,=9;(B oTBeTe 3aJaUHUKA OIIEUaTKA),

2 4 2 4 6t—4
) +—=1; lgx=t+l; —+——=1;
lgx-3 lgx+1 t—2 t+2 24
1,=6; lgx=1 u 1gx=7; x,=10, x,=10000000.
2. a) Ig’x+31gx<4; lgx=t; £+3t-4<0; —4<1<1; —4<Igx<1; 0,0001<x<10;
6) 4 '>7; x—1>log,7; x>log,7+1; x>log,28.

C-21

=1; 6r=r; 1,=0,

{x+y:8’ {xzs_% x=8-y,
a N 5 2 5
log), x+log;, y=1 10g12((8_y)J’):1 8y—y~ =12
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x=8-y, x; =6, Xy =2,
; u
yE-8y+12=0 (=2 [y2=6.

1

X
— y: X
5 [zj v [1) —y {a+b:7, {a:7—b,
; 2 ; ; ;
2x ‘ 2 2 _ A 2 _
[lj 32 o5 yop @b =25 |(7-b) +b% =25
X 1 X
a=7-b, a, =4, ay =3 |[L] _4 (—) =3,
) ; " L2 om \2 ;
b -7h+12=0 |b =3 by=4 |3
37 =3 3V =4
{xl =-2, ; {xz =-log 3,
= y2:10g34.
C-22

1. a) fix)=4-3x; g(x)=4—;x — obpatnas. D(g)=E(g)=R;

0) fix=V1- x? , x20; g(x)=v1- x? - oOpaTHas.

D(g)=E(g)=[0;1]. 6ty
2. g D)1 g(-1)—1; A2 )
g<2):§  Ag(3)=3; gB)-1. 2
_ AT _ .4. -2 2 4 6
D241 E(@)1-2: 5 /fl
C-23

L a) i, (e e (5= 5e
6) flx)=x-2", f(x)=(x)"- 22" x=2"+2"In2-x=2"(1+xIn2).
2. fix)=e”, x,=1. VYpaBaenume xacarenbHOU: y—x0)=/(x0)-(x—x);

] 1
T N S b A
3. fx) = x-€”; fi(x) =" +2xe™ =™ (142x), f(x)=0 mpu x=—0,5.
S(x)>0 mpu x>-0,5 u f(x)<0 mpu x<-0,5, Tak uto f{x) — BO3pacraeT npu
x>-0,5 u f{x) — yosiBaet npu x<-0,5.

3 3
; 3
4.J'exdx:eK‘ =e —e.
1
1

C-24
1. a) fix)=In(2x+1), f(x)=(In(2x+1))'= M = L ;
2x+1 2x+1
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, , (26 =3x)
0) fx)=logs(2x3x+1),  f)=(logs(2x 3xtl))=— —F— ==
In3  2x"-3x+1

_ 4x -3
ln3(2x2—3x+1)

3
2.S=jlabc=1nx|13 —In3-Inl=1In3.
lx

1

3. fix)=Inx, f(x)=2xInx+x=x(2lnx+1), £(x)=0 npu x:e_g, TaK 4YTO B
1

- 1
Touke Xy =e 2 dynxuus f(x) mocruraer cBoero MuHEMyMa f{xo)= %
e

C-25
/

L=V - f'(x):(xﬁ —xfﬁ) =B B =

:\/g(xﬁ—lﬂfm)

2. 125,15 ~5,002.

1 1
5 1 fa) 1 B3-1
3. dx = —— ==
{x ) {«/3+1x N V3+1 2

C-26

1. y=3e >, y'=3-(e *)'=3-¢ *(-2x)'=2-3¢ =2y, 4T0 " TpeGOBAIOCH JOKa-
3aTb.

2. f(x)=3f(x), 3HaumT f{x)=c-¢”, HO TaK KaK f{0)=3, T0 3=c-¢’’, T0 ecTh =3
1 flx)=3e™.

3. x(t)=3cos(2tf%), x'(t)—-6sin(2tf%), x"(t)—-l2cos(217%)——4x(t). To

€CTb UCKOMOE ypaBHEHUE x"'=—4x.

Bapuanr 2
C-1
1. a) F '(x)=(x"-3x"+7)'=4x’~6x=f(x), mns Bcex x&(—o0;00), TaK uro F(x) siB-
nsiercs IlepBooOpa3Hoii 11 f{x) Ha IPOMEXyTKe (—00;00);
0) F '(x) = (cos(2x — 4))' = —sin(2x — 4)-(2x — 4)' = —2sin(2x — 4), W1 Bcex
X €(—oo;00), Tak uTO F(x) siBisiercs [lepBooOpa3HOit a1 f{X) HAa TPOMEKYT-
Ke (—00;0).

5
2. a) flx)=x", F(x)= Tx — nepBooOpasHoit s f(x) Ha R;

0) flx)=6,4, F(x)=6,4x — nepBoOOpa3Hoii 1st f{x) Ha R.
8
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C-2
3 4
1. Jnsa fix)=x" Bce mepBooOpa3Hble UMEIOT BHUI F(x)=* A +C, a TaKk Kak

Touka M(1;—1) mpunamnexuT rpaduxy 6ty

F(x), T0 —l:% +C, To ecThb C:—%H

4

X 1
Fx)=—-1—.
(x) PR

2. Hns filx)=cosx Bce mepBooOpa3HbIC .
umeroT B F(x)=sinx+C, Tak 4ro 1BE

pa3n4Hble MepBOOOpa3HbIe, HANpUMep, 76/1[\ /ﬂ\ /n\ /\ {\ {\ :
F(x)=sinx u Fy(x)=sinx+1. \7& \f v \f v
I'padux Fi(x):

C-3

a) dns f{ix)=3sinx—2cosx [1epBooOpa3HOi MMeeT BU:
F(x)=-3cosx—2sinx+C;

6) dus flix)= y\/; —x npu x€(0;00) Ilepoobpa3Hoii UMeeT BULL:

Fy=8x ¥/ + C.

C+4
1. 3amTpuxoBaHHas GpUrypa — mpsSMOYTroJIbHBINH TPEYTOJIbHUK C KATETAMH X

u 3x, TaK 4TO S(x):% x-3x= % x’. Janee, S'(x)=( % x*)'=3x, 4T0 ¥ Tpe-

60BasOCh J0KA3aTh.
2.IlepBooOpa3Hoil ans y=cosx sBisercs, Hanpumep, F(x)=sinx. Torma no

bopmyne  S=F(b)-F(a) wuckomas Tuomaap S=sin % —sin (— %) =

=1-(- V) )=15.
Cc-5

3
a) Ide =F(3)-F(1), rne F(x) — ogHa u3 nepBooOpasHbIX ais f{x)=2, Ha-
1

3
npumep, F(x)=2x. Toraa [2dx =2-3-2-1=4;
1
%
0) J'cosxdx=F(%)—F(O), rae F(x) — omHa W3 mepBOOOPA3HBIX JUIA
0

T

2
fix)=cosx, Hanpumep, F(x)=sinx. Tak uro f cosdx =sin % — sin0=1.
0
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C-6
K
a) [epBoobpasuoii 1 y=x’, npu xe[1;3] sBnsercs, Hanpumep, Fi (X)ZT ,

=2 =20

£‘3 3*
14 4

3
Torma S= j'x3dx =
1 4
6) IlepBooOpasHoii i y=2C0SX, TPH X € (0;%) " X€E (%;n) SIBIISIETCS, Ha-
npumep, F(x)=2sinx. Torma S=2S1=2-(2sin“2—2sin0) =4, toe S, —
(urypa, orpaHn4eHHas IMHUAME y=2c0sX, y=0, 0<x< % .

Cc-7

Hycts S(f) — myts Touxn. Torma S'(£)=V(1)=3+0,2¢. Torna S(H)=3¢+0,1£+C
U IyTh, Npoiinenssiii ot 1 1o 7 ¢, pasen S=S(7)-S(1)=3-7+0,1-49+C-3-1-
-0,1-1-C=22,8 (m).

C-8

a) S:Jz.(x—O,sz)dx = (x% —X%)
0

P48 2
s 2 6 3

H .
6) S= [(cosx —sinx)dx = (sinx + cosx)‘oZ = sing—sin0+cosg—coso =2-1.
0

c9

1. a) i'(l—x)4dx=(— (1_)“)5}2

5

6);m{;_g}hzﬁaw{;_gﬁ%

2. Ilmomangs mWOMEPEYHOTO CEYCHHS paBHA S(x):n-(2x+1)2. Torma

2
szz'ﬂ-(2x+l)2dx:ﬂ- (@x+1)') _LE 1) er
0 6 Ao 6 6 3

s

=—2cosE+2cos0:—2~%+2:1.

C-10

1. Bepro, Tak kai NT1-3>0 1 (VIT-3) =11-2-V1T-3+9=20-6J11.
2.2) §(-7)° =47 =7 6) Y9375 =3 .3.5° =315° =15.

3. a) /29,4 ~5,4222; 6) 33 ~3,2075.

4. Y7 N7 949 > 47, To ects Y7 >'Y47.

10
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C-11

1 b5 =—(=b)5 =—(-b)* -5 =567, T€ b<0,

2.a) X’ +24=0, x’=24, x=3/-24 ;

0) (3/;)2—39/—:4; (’/;zt; t2f3t420; H=4, =1, §/x =—1— mer perie-
nnit; §x = 4, x=4°=4096. OtBer: x=4096.

3.) VW65 -7 V65 +7 = (V65 - 7)(V65 +7) =65 —49 =16 =4

0) %—a:\a\—a:—a—a:—Za,raea<0.

C-12

LNT=Ax+1=2; T-Jx+1=4; Jx+1=3; x+1=9; x=8.

5 =3y =3, [ =8, [¥x=4, {x=64,
Wxify=5 2y =2" fr=1" =1

Cc-13
1a) 277 _PH) = 15:6) (%)%:2%% =2°—64;

1
B) /12 —/80 -(12+800’5)% = ((12—\/%)(12+\/%))% :(144—80)§ =643 =4.

s/_ 65 64 ¢

. = > = )
8 8.137 8.3 13
3.

5 8
TaK 4To 3A > 3%3 , TaK Kak 3>1.

8v+1

- (2%)3“3 :(2%+1)(4%/V7_2%H):zi/§+1:2.v§+1.

2 2 3 2 A3
a3 =23 +1 43 23 +1 W 241

C-14
1.
6fy
4
2
X
6 4 20 2 4 6

11
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2.2) 3(J§—1)2 :(%)26 :3(J§—1>2 .32\/5 _ 33—2J§+1+2ﬁ _3t_g]-

>

V6
o (V2| ()2
3.j(x)=lf(%)x , (%)X >0, tak urto f{x)<l. OtBer: (—o;1).

C-15
1. a) 0,8*7=1; 2x-3=0; x=1,5;

6) (%) =457 (%) = (%) a2 B e

2.a) 227 <1; 2x-9<0; x<4,5; 6) 0,9 > 11%1 5 0,9°>0,97; x<-2.

C-16
1. a) 3°%43'=30; 9-3+3'=30; 10-3'=30; 3'=3; x=1;
6) 4°-14-2-32=0; 2'=t; £ 14¢-32=0; 1,=16, tr=2; 2'=16 u 2'=—2; x=4;

2. (%)zx_6(%)x_27§0; (%) — 1, P—61-27<0; —3<1<9; —3< (%) <9;
TaK Kak (%)x >0, 1O (%)x <9; (%))(S(%)i2 s x>=2.

C-17
1.

10g2(16-a6 -%73) = log, 16 +log, a° +log, Vb =4+ 6log_|d +§log2b :

2. a) logye84—-logs12=10gy 8412 = log72 7= %log7 7= y ;

1g81+1g64 1g3* +1g2°  41g3+61g2 )
21g3+31g2 2lg3+31g2 2Ig3+3lg2

In2,8
3. log, 2,8= =
O84St g

s

~3,0600 .

C-18 6

1. log. 5=-log 5=log V.>log V.,

TaK Kak %<% u %<1, TaK 4TO

log 5>log 1/ . 2
s>,

2. y=log, (2x—1); 2x-1>0; x> % . — 3

3. cM. rpaduk.

12
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C-19
L) log (x" —4x —1) =2; x*~4r—1=4; x*~4x-5=0; x;=1, x,=5.
2

P2
4x-6=2x-4, |x=1,
0) log;(4x—6)=log,(2x—4); 14x—-6>0, ;4x>1,5, — peuieHuii HeT.
2x—-4>0, x>2

1-x>3-2x, [x>2
2. a) logz(1—x)>log;(3—2x); <1-x>0, ; <x<1 — peleHul HeT;
3-2x>0, x<15

L J2x+5<8, . x<1,5 . 5z
0) log%(2x+5)>—3, {2x+5>0,’ x>_2,5,xe( 2,5;1,5).
C-20
l.a)log2 x—log x=6; log x=1; £—1-6=0; t,==2, t,=3; log x=-2mu
log%x=3;x1=4,x2=%;
)2 3 ger; L2230 37352 -0, 40,
3-lgx lgx-1 1-t 1+¢ 1-¢

tf% 3 lge=2 m 1gx=2 % : x1=100, x,=3/10000000 .

2. a) lg2x+51gx+9>0; Igx=t; £+5t+9>0; 1 — moGoe; x€(0;00);
6) (3'-1)(3'-2)<0; 1<3'<2; 0<x<log;2.
C-21

x+y:6, . x:6_y7 . x:6_ys .
a) 2
log x+log y=3> logz((6—y)~y)=log28’ 3 —6y+8=0"

x:6—y, x1:4, x, =2,
_ —4; " 2 ;
{y,—z,y2—4 {yl=2 ¥, =4

(1Y .
2 +(§j =5, . 2 —ya, ' a+b=5, a=5-b,
6) [1 ; 3
3

2x 12}’ '
2+(5] =13

13
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C-22
1. a) fix)=3-4x; g(x)= %Tx — obparnas. D(g)=E(g)=R;

6) fix)=Vx’ —4; g(x)= Vx* +4 — obparras. D(g)=[0;), E(g)= [2;).
2. flg(=1))=1; g(-=1)=1; flg(1))=1; g(1)=—1,5. D(g)=[-3;2]; E(g)=[-3;3]:

C-23

1. a) fix)=e ", f(x)=(e "*)=e "*.(-0,3x)'=0,3-¢ "

0) fix)=x-3", f(x)=(x)"3"+x(3")'=3"+x-3"1n3=3"(1+xIn3).

2. fx)y=e", xq=1. YpaBHenue kacarempHOi: y—f{xo)=/"(xo)-(x—x0); y—€ '=

=e (x+1); y= % + % .

3. /x) =xe % f(x)= e "3x e V= e *(1-3x); f(x)=0 npu x= % , [1(x)>0 npu
x< % u f'(x)<0 npu x> y , Tak 4To f(x) — Bo3pacTaer Ha (—o0; % ] n yosI-
BaeT Ha [y ;00).

4. j‘.efxdx = (—eix) )
2

4 2 2 4
=—e +e =e —e .

2
C-24

1. a) fx)=In(3x-4), £(x)=(In(3x-4))'= (3; ’; ij) 3x3_ y

(3% -2x+s)
ln%. 3x% —2x+5

0) flx)=1log

p (3x*2x+5), f(x)=(log

6x—2

(3x2 —-2x+ S)In% .

4
2. Szjldxz(lnx)‘: =In4-In2=1n2.
23X

p (3x’2x+5))'=

1
_1 -
3. fix)=x"Inx; f()=3x"Inx+x’=x’3lnx+1), /(x)=0 mpu x=e¢ K , fle 3)=
1 1 _
=e¢'Ine % =—%e , f(x)>0 npu x>e % u f(x)<0 mpu 0<x<e % , TaKk 4TO

_1
A(x) nocturaer cBoero MUHIMyMa B TOUKE x,=e /s : flxo)= —%e .

14
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C-25
1. fix)= xﬁ +x’ﬁ ;

F(x)= ) Py =2 e e B B
2. 316,08 ~2,0025 .

1
NS 1 V541
3. dx =
J;x /x (//§+1x )

C-26
1. y=5¢", y=(5¢")'=5-¢ **-(=3x)'=15¢ >*=3y, ut0 U TPeGOBATIOCH JOKA3ATS.
2. f(X)=4f(x), sHaunt fx)=c-e", Ho A0)=5, 5=c-*’, 1.e. ¢=5, fix)=5¢""

3. x(0)=0,7c08(0,5¢+ T ), x'(0)=(0,7c0s(0,5¢+ T ))=-0,5-0,7sin(0,5¢+ 4, ),
x"(=( —0,35sin(0,5t+ % ))'=-0,35-0,5c0s(0,5t+ % y=0,25x(f), TO ecTb

x"=-0,25x — uckomoe ypaBHEHHE.

L=/J§+1:\/§_%'

Bapuant 3
C-1

1. a) F '(x)= (%2 +1)

SIBIISICTCS TIEPBOOOPa3HOi 1ist f{x) Ha poMexkyTke (—o0;0).
/ /
0) F'(x)= (6x_1’5 \/;) =(6 . x_l) =—6x == yz =f(x) , mis Beex x€(0;00),
X

Tak uto F(x) sBusiercs nepBoobOpazHoii 1 f{x) Ha mpomexyTke (0;00).

/
=- 6x3 = f(x), mis Beex xe(—0;0), Tak uro F(x)

2. a) SIBnsercs, Tak Kak F '(x)—(2x+tgx)'—2+i(): f(x), mrs Beex
cos” (x

xe (-74:74)
0) He sBnsiercs, Tak kak F(x)= 1y u flx)= —1y2 oTpe/eNieHbl He IS BCeX
x X
xe(-3;3).
C-2
1. na fix) = % BCe NepBooOpa3Hble UMEIOT BUJ F(x)= 2Jx +C, Tax uro
X

JIB€ pa3In4YHbIe NEpBOOOPA3HbIE, HAPHMEP:

Fi(x) = 2Jx uFi(x)= 2Jx +1.

2. s f{x)=sinx Bce nepBooOpa3ubic uMetoT BuI F(x)=cosx+C, a T K. TOY-
Ka A(’y ;—1) npunamiexut rpadpuky F(x), To —1=—cos( % )y*+C, TOo ecThb

=1 u F(x)=—cosx—1.

15
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FATATA VAT
C3
1. Jns f(x)=2x—2 Bce nepBooOpa3Hbiec UMEIOT BUJ F (x):x272x+C, a TakK Kak

Touka A(2;—1) npunamnexur rpadpuxy F(x), To 1=27-2.2+C, 10 ectb C=1 1
F(x)=(x-1)*

ofy

IS

\

-2 0] 2 4 6
2. Mns fix)= (x/2x+ ) —sin% oOmuii Bua nepBoodpasHbIx Ha (—0,5;00):
Fx)=2x+1+ 4cos% +C.

C+4
1. BamrpuxoBaHHas urypa — Tpanenus ¢ ocHopanusmu 4 u (3x+1) u BbI-
4+3x+1

(x-1)

coroi  (x-1). Tak uro S(x)= =1,5x"+x-2,51

S'(x)=-3x+1=Ax).

2. IInomane 3To¥ Qurypsl paBHa MmIomamy QUTypHl, OTpaHHMYEHHOW JIH-
HAIMH y=2cosx, y=0, % << 3% . [lepBoobOpazuoit s fix)=2cosx sB-

nsiercsi, Hampumep, ¢QyHkuus F(x)=2sinx. Tak 4ro mo ¢opmye

S=F(b)—F(a) uckomas momaas paBHa S=-2 sini%rE —[ —2sin Ej 24+2=4.
C-5
5Jx
a) I—dx =F(4)-F(1), rne F(x) — nepBooOpasHast st f{x)=-——, TO €CTb,
X
Harnpumep F(x)= 10\/_ j'—dx 10:/4 —104/1 =10.

16
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4
6) [(x’—6x+9)dx=F(@4)-F(), rae F(x) — neppooGpasHas s
1

3 4
f(x)=x2—6x+9, TO €CTb, Hanpumep, F(x)= x? -3x+9x,u j(xz —6x+ 9)dx =
1

4/ 3420 9.4_(1/_ _
4 =347 494 (A 349)=3.

%
B) S—dx = F(%) - F(—%) , tne F(x) — mepBooOpasHas amst f{x) =
-1y €Os 2x
% 6
=———, TO ecTbh, Hanpumep, F(x) = 3ig2x wu J' S—dx =
cos” 2x 1/ COS 2x
= 3tg(2- ) - 3te(2- (- 1%)) = 3V3 - (-33) = 613.
C-6

a) S= j'(—x2+2—x2): _l[(2—2x2)dx:F(1)—F(—1), rae F(x) — mepBooob-

-1 -1

pasHas s f(x):2—2x2, TO €CTb, HampuMep, F(x)ZZX—% X om

Szzf%—(—2+%)=223 ;

0 2
0) S= J 2COSde+J(2 —x)dx = FI(O)—FI(—%)+ F, (0).

,% 0
T'me F; — mepBooOpasHas mus fi(x)=2cosx, a F,— mepBooOpasHas yis

fH(x)=2—x. To ectp Fi(x)=2sinx, u Fr(x)= 2x _x7 , H|

S=2sin0-2sin (—%) +2-27§ -4,

Cc-7
a) S= 112 11 5;
2
6ty
0) S=Sio L+£L+£ -
10 10 10 10 10
4
+Q.izi(10+11+...+19): =£=l,45;
10 10 100 100
A=|S*S1o|=0,05; 2 i
o 2 4 6X

17
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B)S=1- 1+ ntl /+”+2 %+..,+£~%=%2(n+(n+1)+(n+2)+...

+2n-1
o H2n-1))= / u_IS Vs lims, =15,
C-8
27[3 21'{3 27/
a) S= [ (3sinx+2sinx)dr=5- [ sinxdxz&(—cosx)‘0 3 :5(%4—1):7,5;
0

0

6)S:}(—xz+2+x)dx:(_x%+2x+x%)‘21:7£+4+27%+27%:4,5.
-1 -

C-9
0

0 _ 5
1.a) f(l—zx)“dx:{(l 2x) J Ly 2B
4 -10 1010

-1

0 COS

0 6tg T n:@% 3 =8V3.
N e ) e s E

2
2. Inomans ceuenus S(x)=mu- (\/;)2 —n-1%=n(x—1). Toraa V = [r(x—1)dx =

=(n(x%—xj)j=n(2—2—%+l):%.

L) {(237) —T =TT =T -2 =2
6)‘\‘/a74+3/a7:\a\+a:—a+a:0, ecu a<0.

2. a) x*~1=0, x*=1, x; ,=£1;

6)125x*+1=0, 125x3;1,x3;—%25,x=—% .

C-11

1.310+ 217 -310-217 =10+ 2417)10 - 2417) = Y1004 17 =32 =2

2

5 3-V3 (3-43) _9-63+3 _1-63_, g
"3+43 (3+J§)(3—J§) 9-3 6 '

3.x"> 16, x*> 2%, [x| > 2, x e(—0;-2) U (2;0).

Cc-12

1. V2x* —3x+2=4-x.

18
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4-x20,
2x% —3x+22>0, ;
2% —3x+2=16-8x + x°

x<4, L x<4,
X 45x—14=0° |x=—7 u x=2°

1= 7)C2:2
«/—+f 5,
x+y+4\/7 37
Jx =a, {a+b 5, {a=5—b

Jr=b" @+’ +4ab=37"

a=5-b, . a1:2’. a2:3,.
b’ —5b+6=0"1b =3 1b=2"

‘<><

l\/— \/7 3=%o>44. TOGCTL\/—7>\/—

2 814+ +(0,25)7 =3 I 50 07162 43

3 xz-ﬁ-y2 _xty -l x2+y2—x(x+y) X y(y_x) X
xy%-kx% y%-?-x% x(\/;-k\/;) Y x(\/;+\/;) 7

(W) ea)

R N

C-14

a) oy

OO6nactb 3HaYeHui: y > —1, —% <y < 3npu —1<x<4.

(5-bY +b* +4(5-b)b=37"

19
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0)

oty

4

2

-6 4 20 2 4 6
le/l xXe [_2a4] Vuanm =07 Yuauc =15.
C-15
1. a) 97=27; 377=3% 2x=3; x=1,5;
x-1 x=7 5

6) é 27 =gt 0722 207022 22 2 x7=5; x=0.

2. a) (cos’%)%o‘5 >2; (%)H)'S > (%)7%’ x-0,5<— 12 ; x<0;

6) 4957358 2% 76 5231 2 653 1250; [x[>3; xe(—a0;-3)U(3;+o0).
C-16

1. 9% 1>3; 91005 [ t1[>0,5; xe(—o0;—1,5)(-0,5;%0).

2. a) 57-3.52=122; 125.52-3.5"7=122; 122-5"7=122; 5 °=1; x-2=0;
x=2.

6) 9°-2-3"=63; 3'=t; -2t-63=0; t,=7, ,=9; 3’=7 n 3'=9; x=2.

C-17

1. 2lg5+ % gl 6=1g25+1g4=1g25-4=1g100=2.

1 1 V49 .3°
2. logsx=2 logs3+— logs49—— logs27; log_x=1o ;
g5 gs > 125 3 gs g g 377

logsx=logs21; x=21.

V104310
3. x=———,

10a
LI 1 1 11

lex=1g|10 3.q 2 |=| —= |lgl0-=lgg=————lga.
gx g[ a ] (Jg Slga=-2-lga

C-18
a) 2<y<2 npu % <x<8.

20
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6ty
4
2
X
6 4 2 0 2 4 6
2
4
06) Ipu x<[0,5;81: Viame =05 Visaus =2-
6y
4
2
X
6 4 2 0) 2 4 6

C-19
23 _3
1. a) 10g4%62+10g4x/;:—3; log4\/% :log4%4; X % =16 % ; x=16;

0) 1g10x-1g0,1x=3; (1+1gx)(—1+1gx)=3; lgzx—1=3; lgx=12; x,=100, x,=0,01.

2. a) 1g2x<lg(x+1);

2x >0, x>0,
x+1>0, ; <x>-1,;xe(0;1);
2x<x+1 |x<l1

0) logy(1—x)<1;

1-x>0,. |x<1, . .
{l—x <2 {x > 23 xeEhD.
C-20
1. logp s(2x-3)— % log, s(2x+3)=0; log, s(2x—3)= log0 SV 2x+3.
2x-3>0,
2x+3>0, ;
2x-3=+2x+3

21
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x>1,5, {x>15
x>-15, 5 [ e
4% —12x+9=2x+3 ¥ TTx+3=0

x>1,5, —
x=3; xz%’ =
2. a) log’  x>1; logy x<—1 1 logy; x>1; x&(0;0,1] L [10;00);
2
2 CJxT =420, | Jx*>4, .
6) (log, x—2)Vx* 4 <0; {1og3x—2s0’ {0<x£9’
xe[2;9].
Cc-21
log. x—log. y=1,
a) {x—SZy:9 3 ;
x>0, y>0,
V,=3
x=2y=9
{x>0,y>0,. {x=27,

x=3y, _9
3y-2y=9 W=9

1 -x)=1
5 {5 )=t,
3107 — 04
y—x=3, x=0,
3 =273 |y =3,
C-22
a) y= —% x+2; y=6—3x— oOpaTHasl.

22
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6) y=x—1, x>0; y =+/x +1 — oBpaTHasi.

oty

C-23
1. flx)=e *“cos3x;
f(x)=—2e cos3x—3sin3xe
1(0)= 2.

3 3X 3
2. j 3dx =

) In3

27 180

"3 33 I3

-1

3.S=j.(ex—l)dx=(ex—x)‘z=ez—2—1:e2—3z4,4.
0

C-24
1. fix)=10In é x;

5 %x X

GR

2. ¢(x) = Inx — x; ¢'(x) :l—l ;0x)=0mpux=1,09'(x)>0mpu 0 <x <1,
X

¢'(x) <0 mpu x > 1. Tak uto @(x) — Bo3pactaeT npu 0 <x < 1 u o(x) —

yObIBaeT npu x = 1.

3. :[(%—ljdx:(ﬂnx—x)

C-25

=4In4-4-4In1+1=4n4-3~2,55.

1 418
33
Zx

g 1 3
1. S:Ix3dx:
1 4

1
=2(16-1)=11-.
Z16-n=11g

1
2. YpaBHEHHE KacaTebHOM:

Y=Ax0) = (o)~ Xo); fX)=x7, xe=1, TaK w0 flxe)=1; f(x)=2(-1)"=2;
y—1=2(x+1);uckoMoe ypaBHeHHE: y=2x+3.

23
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C-26

1.y=3¢ ™, y'=(3e *)=3e *(-4x)'=12¢ *=4y, ur0 1 TPEGOBAIOCH TOKA3ATE.
2. y'=—2y. O6umit Bux pemenns: y=C-e *'; Tak kak y(0)=e, T0 e=c-¢ > "=C;
TaK 4To y=¢ - — HCKOMOE pelieHHE.

Bapuanr 4

C-1

)=(0/. _3y =—12/ _ —oo: _
1. a) F'(x) (Az 3) A3 f(x) ans Beex xe&(—0;0), Tak uro F(x)
nepBooOpaszHas A4 f{x) Ha IpoMexyTKe (—o0;0).

v (aots Y (42 8 .
0) F'(x)=[4x"" vx —(4x ) =——=f(x) ma Bcex xe(0;00), Tak uTo
X

F(x) — nepBooGpasnas ais f{x) Ha nmpomexyTke (0;00).

2. a) F'(x)=(x—3ctgr)' =3+

—— i Beex xe€(0;m), Tak uro F(x)
sin” x

SIBIIsIETCS TIepBo0OpasHoit s f(x) Ha (0;7).
15

6) He sBisercs, Tak Kak F(x):; u f (x):—l—z OTpeIENeHbl He IS
X

Bcex xe(—4;4).

C-2

1. TlepBooGpasubIie It f{X)=x > HMEIOT BH

F(x)=0,5x *+C,

JlBe paznuuHble, Hanpumep, F| L()=0,5x7 1 4

Fi(x)=0,5x *+1.

2. OOmmi BHA mNepBOOOpa3zHOW IS )

Sfix)=cosx: F(x)=sinx+C, a Tak Kak TOYKa

A(m;1) npunauiexur rpaduxky F(x), TO /\/\/\ /\/\/\/X

I=sinn+C, u C=1 u F(x)=sinx+1. %t —am om0  2m  4n 6

24
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C3

1. OOumii Bux TEpBOOOPA3HON Ist p
Sx)=2x+4: F(x)=x"+4x+C, a TtaK Kak

Touka B(—1;1) npuHagnexur rpaduxy

F(x), 10 1=(-1)—4+C, 10 ectb C=4 n 4
F(x)y=x"+4x+4.

2. Jmsn dynxumn  f(x)= +cost e
3x-1
o0muiA  BUI  TEPBOOOPA3HBIX:  IpPHU x
1 2 X -6 -4 -2 0] 2 4 6
x e(g;oo):F(x):ngx—l +25in5+C .

C+4
1. BamrtpuxoBaHHas ¢urypa — Tpameuusi ¢ ocHoBaHusimMu 1 u 0,5x+1 u

BeicoTO  x. Tax wuro S(x)= %(1 +0,5x+1)-x=x+0,25x>.  [lanee

S'(x)=(x+0,25x")'=1+0,5x=Ax).
2. Tlnomanp Takoi (UIrypbl paBHA IUIOMEAAH (GHUTYPBI, OrPAHUYCHHON
auHAAMH  y=-2sinx, y=0, n<x<2n. J[lanee, F(x)=2cosx— sBusercs
nepBooOpasHor s y(x)=2sinx. Ilo ¢dopmyine S=F(b)-F(a) uckomas
wiomanb S=2cos2n—2cosn=4.

Cc-5
9 9 9
a) %dx:j4x*°’sdx=(8x°’5)‘ =8.3-8-1=16;
1 X’ 1 1
1
1 1 3 3
6) j(x2+8x+16)dx_j(x+4)2dx_[(x+4)] SRS
% % 3 33
-5

p x

B) j%dx:(—%tgzx)\i = —4-0+4-£ _4¥3
7 sin® 2x 5 3 3
5

C-6

a)

1

1 1 3
S= [ (26" +4-2x")dx = 4- I(l—xz)dx:4-[x—);J
-1 -1

=4. 1_1_‘_1_1 :51;
3 3 3

-1

=-2+4+2=4.

S wnla

n 0
0 2 2
0) S= J.(x+2)dx+.[200sdx=();+2x] +(25inx)
0

-2

-2

25
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Cc-7 N
a) s=2341 120 75
2 4
0)
gaspe b L2 119 1 :
2 10 20 10 20 10 20 10 (I
1 (10+19)-10 «
=——(10+11+12+...419)= ——=0,725;
O()( ) 2.200 2 0 2 4 6
A=|S—S10|_0 025
SR IBEE TN BRI T RN N AT
n 2n n 2n n 2n  n 2n 2n
+2n-1)-
(n+2)+...+(2n71)):%-w:0,75—i limS =0,75.
2n 4n  now
C-8
% %

a) S= | (cosx—(-2cosx))dx= | 3cosxdx:(3sinx)[/f/:3+%:4,5;
T % ¢

1 , 3 1
6)S—j( x +3-2x)dx = (3x—x —xg)‘i3=3—1—%+9+9—9:10%.

Cc9

1.a) Jl'(3 —4x)4 dx = [(3_‘”)5}

=)

1
5
=i+3—=12,2;

-20 20 20

0

0 —8ctg| ¥, - T 3%=8
) £s1n (/ /) = (sete (-4 )|

2. Ilnomanp MONEPEYyHOro CEYEHUS! paBHA S(x)=rc-((x2+1)271)=Tc(x4+2x2).
Tax 4ro:

L 1375
V=[S(x x4+ 257 dx n( +2x )‘—n

fS ()= VA VAV AR
C-10
1. a) ?/(3—@)6+\/E:\3—\/E\+JE=JE—3+M:2\/E—3;
0) i/ais—?/aiéza—‘a‘:a+a:2a,ecnI/Ia>O.
2.a) x*-1=0; x°=1; [x|=1; x+1; 6) 27x°—1=0; x'= %7 ; x:% .
C-11
1312+ 445 312445 =312+ 445)(12 - 44/5) = /14480 = Y64 = 4.
26
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5 345 _ (5+\/§)2 25410545 304105 3+4/5
5-V5 (5-45)(5+45) 52_(@)2 T 255 2

3. x%<1; x<1, —1<x<1.

C-12
<7
7T-x20, r=1
1. 3x2+6x+1:7—x; 3x7+6x+ 2 0, ; xe(—w;—l—g]u[—l+§;o®),
2 _ 2
3x +6x+1=(7-x) 24+10x — 24=0
J6 J6
xe|-1+—7 U —oo,—l—? =2, x,=—12.

{J—+( 4, .\/;:a,’{a+b 4, {a=4—b,

x+y 3\/5—1’ y=b’|a +b =3ab=1"
{a 4-p, {al—l,'{az—l'{xl—l,H{x2—9,.
B -4b+3=07 |5 =37 1b =1 |y =9 ") =1
C-13
1. 332 = SF \/_\/_ \/> V2. TaK‘lTO\/_ 8.
2.3:0,0081 "%+ ( Jf 6) 23030201 o) 3.0 3y 4271048158,

3 - a-b _(ajl_ (@ -b)-(a-b)a) a_
o i) a(Na ++/b) b

a?+ab? a?+b?

pa=b) a_(Ja-b)(Jarib)_
aB) 6 dae e
C-14 ) )
a)- p - 5 5 4 2 0 T 4 I3

27
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a) —% <y<2 mpu  —l<x<l; | 0) 1p¥ XE[-2:2] Yian=0, A Virans =8.
o0acTh 3HaYeHUH y > —1;
C-15
1.a) 87=16; 27'=2"; 3x=4; x=—44 ;
1
6) 107=0,1-4/1000 ; 107=10%; 2x= 1/ x= 1/
-1 _ 405 . x-l = . .
2. ) (tg%) <9705, (ﬁ) < (ﬁ) x-1<-2; x<—1;

0) 90’”273 <27; 3>X2 —6<3; x* —6<3;x<9; [x|<3; —3<x<3.

C-16

1. 451 <g; 2211 <2%: 2lx—1|<3; [x—1[<1,5; —0,5<x<2.,5.

2.a) 3"14.3"7=69; 27-3"2-4.3"?=69; 23.3"?=69; 3" *=3; x-2=1; x=3;
6) 4°-3-2'=40; 2*=t; F—3+-40=0; t,=—5, 1,=8; 2'=5 1 2'=8; x=3.

C-17

1. 31g5+ %lg64 =1g(5> -/64) =1g1000 = 1g10°* =3 .

5% .36

2. log7x:210g75+%10g736—%10g7125; log7x:log7 75 ; x=30.

3 2 _3
3. 1gx:1gM:1g(a %10 A):—%lga—l,S.

100a

C-18

a) 0)
ofy
4 o
5 4

X 2
6 4 -2 0 4 6
2 6 4 -2 0f 2 4 6X
-4
—1<y<2 mpu 1,5<x<5; pa X€[ 1,55 9] Yuaun=0; Visaus =3-
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C-19

3 4
1.a) log0’5%+4log0’53/;=—1; IOgo,s\/% =10g0’52; 3/—=2;x=8;

6) 1g100x-1g0,01x=5; (2+lgx)(Igx—2)=5; 1g°x—4=5; 1g’x=9; lgx=+3; x;=1000
u x,=0,001.

3x>0, x>0,
2. a) lg(3x)<lg(x+4); sx+4>0, ;3x>-4,;xe(0;2);
3x<x+4 |[x<2
1- 1
6) logas(1->-1: logos(1-x)>logas2: {| 75295 151 ixecti)
C-20
5x—-1>0,
1. %log3 (S)Cfl)flog3 (x+1)=0; log3\/5x— :log3 (x+1); sx+1>0, ;
Sx—1=(x+1)
x>0,2,
x>-1, s x=1, x,=2.
X =3x+2=0
2.a) logzo,sxsl; —1<logy sx<1; 0,5<x<2;
x>0, x>0, x>0,
0) (2—10g2x)\/x2—120; x2—120, ; xzzl, ;9x<—1 x>1,xe[1:4].
2—log2x20 10g2x32 x<4
C-21
— — X/ — x:4y7 _
a) {log4x log, y 1’; 10g4A 1’; x>0, y>0, {y:ég,;
x-=3y=16 x=16+3y  |4y=16+3y ¥~
6) lng(x_y):L. x-y=2 L )x=3,
zx.3y+1:72 b} 2x.3y+1:23.329 y:1
C-22
6fy éy

-4 -6 -4 -2 0 2 4 6

a) y=—0,5x+2; y=4-2x— oOparHas; 6) y=x—2; y=~/x + 2 — obparHas.
29
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C-23
1. fix)=esin2x; f'(x)=¢ "sin2x+2cos2xe; 1(0)=2.

2
2 X

2 fsane 5) 25 02 248
| In5

-1

= = ~15,4.
In5 In5 In5

3. 8= ?(e_x—l)dxz(—e_x—x)‘oz=—1+62—2=62—3-
) -

C-24

L f(x)= % In(~4x); f'(x):g(_l4x)_(_4x)/:$’ f'[‘zj:‘ﬁz‘g'

2. ¢(x)=x—Inx; (p'(x)ZI—l; ¢'()=0 mpu x=1; ¢'(x)>0 mpu x>1 u ¢'(x)<0
X

npu 0<x<1. Tak 4to @(x) — Bo3pacraeT Ha [1;00) u yobiBaeT Ha (0;1].

3.S—]:(%—%)dx:(21nx—%)j =2In4-2-2In1+ 1) =2In4-15~127.

y—1==3(x—1) unu y=—3x+4.

Cc-25 \

8 1 3 4 s 3
1 S=[2xfde=|=x || ==-(16-1)=22,5. ¢

1 2 2

1

2. VYpaBHeHHE KacaTelbHOH B TOYKE X 2
Y00}~ (x0) 0e=xo). Jst fly=x" flx)==3x"
u f(1)=3. Tak 4TO HCKOMOE ypaBHCHHE: — \4 >

C-26

1. y'=(8e *)'=8-(-2)e **=—16¢ **=—2y, 4T0 1 TPeOGOBANOCH JOKA3ATH.

2. y'=—4y. O6mmii Bux pemenus: y=c-¢ . A tak kak y(1)=e, T0 e=c-¢ * u
c=e’, To ecth y=¢ ™ — HcKOMOE pelleHHe.

Bapuanr 5
C-1

La) Fie=(vVx) = —ﬁ -/ (x)

niepBooOpaszHast s f(x) Ha (—0;0);

st Beex xe(—;0), Tak uto F(x) —
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0) F '(x)=(sin2x+1)'=2sinx-cosx=sin2x=f(x), s Bcex xe(—o0;0), Tak 4TO
F(x) — nepBooOpasHas 1is f{x) Ha mpoMexyTke (—o0;0).

2. a)sBngercs, Tak Kak F '(x)=(3x2+cosx+3)'=6x—sinx=f(x) npu  Bcex
x € (—o0500);

1 1
0) He ABIIAETCS, TaK KaK F(x)=—— u flx)=— OmnpezneneHs HE I BCEX
X X

x€(—00500).
c-2 A,
1. TlepBooOpaznas mis  flx)=x+1 umeer Bup 2
2
F(x)=—x—+x+C, a Tak Kak Touka M(—2;-3) /\ .
2 -2 9) 2 4 6
npuHaanexur rpapuky F(x), to —3= —2-2+C, To
2
€CTh C=1 nu  Fx)=l+x— % —  HCKOMas B
nepBooOpa3zHasi. 4
_2 :
2.a) F(x)fi(7x+l)1/(7x+1)+c, )

0) F(x):—écos3x —tgx+C .
C-3
a) O0wwmii Bua nepBooOpasHoii: flx)= —cosg - sing +C;

6) O6mmit BuI mepBoobpasHoii: F(x)= 1 + Lz + 2 +C.

x 2x \/;

Cc-4
L N 1 1 .1

a) §=[(1-x")dv= POy [ .
4 3 ), 3 303
p 3

0) S=J'sin2xdx=[—lcosxj =l+l:1.
0 2 )

C-5

4 4 (2 j“ 6 2 2
a) [—=dx=[Vxdx=| Zx/x | =—=-2=4Z%;
){J} { 3 .3 3 3

5

0) Tcosx:sinx‘%:l—l:O' B)_zf(x7—2x)dx— x—g—xz
: 222 77 18

o
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C-6
1

a) S:_([(Z—xz—x)dx=(2x—x%—x%j;:2—%—%=1 16 ;

T

3
0) S= j(8cosx—
0

2
Cos x

jdx = (8sinx—tgx)‘§ =4J3-3=33

Cc-7
O6o3nauum S(f) — ypaBHeHue myTd, Torma S'(£)=V(f), ¥ HUCKOMBIi TyTh
6

6 6
pasen: [V (t)dt = [(2t—sinm t)dt:(t2+lcosnt] :36+l—4—l:32.
2

> n ) n n
C-8
n 0
4 2 9 x x*
1.8= I[4 -—— jderJ. (2+x)dx=(4x - Ztgx)‘é +(2x+2j =n—2+4-2=m.
0 cos” x 5 R
2 XY T X 2 xY 2 mox ’ 2 2 2 4
2. [lffj +sin—— |dx = ,,(1,,j —Zcos—— || ==+=+==0,4+—.
0 2 2 5 2 T 2 o 5 n 0
c-9
4 Y Xz )
1. a) Inomazns cedenns S(x)=mnx; V == xdx—[ 5 ] =8 ;
0
0
6) Inomans ceuenns S(y)=16m-my";
2
2 5
32
V:j(16n—ny4)= 16my -2 | =320-22" = 25.67.
o 5 ), 5
2. Tak Kak F=kAx, TO k=£= 21 . Hanee,
Ax 6 cm
2 2 2 2
k(Ax 2H-(10 .
LKA 2 00FoF 000 s 1, 1
2 2:6 cm 0,06 ™ 6 6
C-10

1. He BepHO, Tak Kak v99 1042 >0, 2 7-5v2<0.
2.2) Y232 -3 =N2*2.2° =N2" =2

6) ((J?+,/(;)3):(ﬁ+\g)—(ﬁ+\E)[(ﬁ)z ﬁ-\g+(\g)2J:(ﬁ+\E>—
=3-1+ Y =2 1.
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3.a) 310,731 ~2,2057; 6) Y2 ++/2 ~2,6741.

4. x/5:19/2_5:19/§, Q/E:IOM , TaK 4TO ﬁ>§/ﬁ

C-11

1.42a4:‘a‘x/—:—aﬁ,rnea<0.

2.2) x*3x-10=0; x’=t; A-3t-10=0; t,%=2 u ,=5; ¥ 2 u x’=5; x;=-3/2 u
x2=3/§;

6) Vx +3¥x—4=0;Yx =1; A3t-4=0; 1,=1, t—4; x =—4, Yx =1;x=1.
3. 2) 2/7—\/Z~%/7+\/Z=§/(7—\/Z)(7+\/Z) =349-22=327=3;

6) 3/a73+\/a72:a+\a\:{2a’ ecmn a0,

0, ectm a <0.

C-12

1LA4+x5-x=22;

g‘fi;g . §2g4 .{—4<x<5, X =3
@+0)5-1)=8 |2 _y_jpog T ¥=TITN =4

{%—25:1,_ x=a, {a—b:l, . {a—b:l,

> Va-y=17" y=b" a=b =7 A +ab+b =7’

a=b+1, ) a=b+1, a=-1,a =2, 2/—=2=.
(b+1)7+(b+1)b+b>=7" |’ +b-2=0"|b =2, b, =1 *|¢fy=1"

x =064,
y=1
C-13
2 L L AL B B B | 4.(,Lj
l.a) 273 +1253+8%) 4 =3 3+53+23)4=164=2 ' Y =2"=05;
11 1 1 |
6) (10+732) 3:(10-+/73)3 = : = 7=
(10+737)10-732)° (100-73)73
_ 1.1
L3
3 3

s l( 5] s ( 2)1 s
2. ((‘/5)3:54 Vs, Yst3hs=5 Yi=512 1k uro
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3. u+8 u-—38 _

2 - 1 -
W —2uva VP +2ui+4

:(2/5+2)(%/u7—22/;+4) (%/;—2)(3/u7+22/5+4)

- =Yu+2-Yu+2=4

> —23u +4 Vi + 23 +4
C-14 T
1. Cwm. rpaduk.

4

2 3 5(«/§+1)2 '25_\/3 _ 3&55+2ﬁ+l—2«/§ :%/5_6:25 :
V3 < 3
o (%)) -(4) -4

3. y=v3-9; 3-9>0; 3>9; x>2; D(y)=[2;»),

E)=0;00).
C-15
1. a) 242"°=18; 82" +2=18; 2"°=2; x-3=1; x=4;

2x-2 2x-2 4
0) (cos%) :lz; (\/EJ —[\/jj ; 2x2=4; x=—1.

9 2

x x=2 x x X
2.a) (lj +(lj >5; (lJ +4-(lj >5; [lj >1; x<0;
2 2 2 2 2

6) 3""2<27; x|+2<3; [x|<1; —l1<x<lI.

C-16
1. a) 8"‘27”=16; P :24;|x271|=ﬂ; x2=—l u xzzz; x=% Z;
3 3 3 3

1 s 1 2 1 1
0) |=| +37 =125 3=, —+27t=12; 27-12t+1=0; t =—,t =—;

3 t 1372 9
3‘”:11/1 3X:l;x1=711/1x2=72.

3 9

2. Gj —2_8<0; 277 2.278<0; 27=t; £2t-8<0; —2<t<4;-2<27<4;

—x<2; x>-2.

Cc-17
La) Tog _12—log 9 2log. 12— log, 9~ log. ‘2 ~log_ 16— 4
2) log -12-log, 9 =2log, 12~ log, 9 = log, = - =log, 16 = 4,
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2

1 2-1g5
1g125-21g2 ) [ 3lg5- 21g2 & g) 2
6) 3 =(—3) =9.
1g3/4 +1g0,2 /lg2—lg5 /lg2—lg5
2 b z I R
2. log log 23.a-b2.c* 37 x 2.y | =
2 9\/;)/

:1,5+10g2a+%210g2b+Alogzc—ZIng3—%10g2x—210g y.

3.a) log, [3‘°g7“j =log 11-log 3 :10g7(lllog73j srak uto 377 =11°%° ;

1 log 3+1 log23—210g 3+1
0) log 3+log 2=1log 3+ 2 2 +2=
2 3 2 log 3 log23 log23
2
(log 3—1)
=22 J 4252 log,3+log;2>2.
10g23

C-18

1.a) log, - <log 1=0; log. - <0 T

.a) log —<log 1=0; log. —<0;

&, 51 &, g, 51
6) logy s0,75>1log s1=0; log, 50,75>0. 4
2, y=1_72x; 9>0, x*-921;
10g3(x —9)

x<-3 m x>3 )

x % +10 ’ s 4 2/ d 3 1 s
D) = (o10) U (= V10:3) U

2

U (3; V10 ) U (410 ;00).
3. Cw™. rpaduk.

C-19
2
1.a) logﬁ(x - 5x-3) =2 ; ¥-5v-3=3; - 5x-6=0; x,)=1, x,=6;

0) 1g(x—1)=0,51g(1+1,5x); lg(x—1)=Ig 1+ 1,5x ;

x—1>0,
1+15x20, ;%70 x>l ;x=3,5.
2 —-3,5x=0" |x= Onx 3,5
(x—l) =1+1,5x
2x-1>0, x>05
2. a) logy(2x—1)>log,(3x-4); {3x-4>0, ; x>1%,,1 <x<3;
_ _ 3
2x-1>3x-4 |, <3
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x>-2, x<-2,

;9x>0, wm x>0, ;xe(l;0).

+22>0, +2<0,
0) x+2>0.{x WIH {x

lgx  |lgx>0 lgx <0

x>1 x<1
C-20

1.a) 210gfx—510g3x:7; loglx:t; 2045:-7=0;  t=1; t2=—%;

3

w

7 1
loglx:l,loglx:—g, xlzg

3 3
3 2 3 2 5t-0,5

0) + =—4; lgx=+2,5; + =—4; ———=-4;
lgx—2 lgx—-3 t+0,5 £-0,5 20,25

4P+51-1,5=0; tllg . =0,25; lgx=1, 1gx=2,75; x,=10, x,=10 41000 .
2. a) g™ +31ge>1; 4lg’x+31gx>1; Igr=t; 4£°+3t-1>0; t<—1 u t>% ;lgx<—1lu

1gx>i; x<$n x>i‘/ﬁ;xe(0;$)u(i‘/ﬁ;w);

6) 77°-3-7>10; 7'=t; £-3t-10>0; t<-2 u £>5; 7'<-2 u 7°>5; x>log;5.
C-21

a) logz(x+y)=3, . x+y=2_§, . x+y:8,1.x:8—y, .
loglsx:]—loglsy’ IOgISX'yZI, xy:lS ’ (8—y)y:15,

{x2:8—y, ;{xlzin {xQ:S,'
y =8y+15=0 y1:3 y2=5,

6) 2cosx+4siny:3,. 2cosx:a,. a:3—b, ) ll=3—b, . alzl’H
st gy g 0 gt o 0 |(3-0) =27 1p ~3b+2=0" |b =2
az 2, ) zcosx _ 1, 2005x _ 25 ] COSX = (1), cosx = 1’ )
b =1"> siny U siny _ ’ 7 :71/1 siny=0"~

> 470 =2 470 =1 sin y 2 my

T
x1=5+nk, {x =2nk, keZ,
uln

y, =mn, neZr.

Y, = (—1)’1—67T +1n
C-22
La) f(x)= 1%;‘; (I=x)fx)=1+x; x(14fx)=fx)-1, sHaunt g(x)= ;‘7:,
oGparsas 113 f(x). D()=(-<05-1) W (~1590), B(@)=(-2031) L (1:0).
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6) fl)=V3-x", x<0; Ff@)=3-x% x=—3-f’ (x), Tak uroO

g(x)=—3- %’ — obpatHas i Ax); oty
D()=[0;3 J; E(@)=[-3 ;0]. )
2. fle(-2)=2, flg(l)) = 1, Tak uro g(-2) = 3, )
8(0)=0, g(1)=-2; x
D(g) = E(f) = (-3;-1,5]U [-1;2]; 4 2 N 2 4 6
E(g) = D(f) = [-4:4]. 2

-4
C-23

1.a) f(x)=(0,2""""y=0,2""%"" :In0,2:(7+0,1x)'=0,11n0,2-0,2"*";
1 / 2x+l 2x+l
0) f(x)= ((%)Z)HE =(%) 2 -ln%~(2x+%)/ :_21n3.(%) 2

2. VYpaBHeHue kacarenbHOW K f{x) B TOouke Xxo: fx)—(xo)=f(x0)(x—x0);
fGy=eT =15 )=
ypaBHeHue: y—1=—(x—1); y=—x+2.
3. f)=(—1) e Ha—1)(e )= (14x—1)=xe"", f(x)=0 npu x=0; f(x)>0
mpu x>0, x>0, f(x)<0 mpu x<0; tak uyTo f(x) — Bo3pacraer Ha [0;00) u
yOBIBaeT Ha (—0;0].

=—'=-1. Tak uro wuckomoe

x=1

1 1 !
4. 23){*1 n2)dx = 1d 23):71 _ 123x71 _ 122 _ 12*1 — ll .
El;( n ) * {3 ( ) 3 o 3 3 6

C-24

B _(1-02x)" 02 1

1.a) f'(x)=(In(1-0,2x))'= Z02r 1-02x x5’
1

«*-2Jx) 2 _ 2xlx-l

3 (x> -24x) (?-2¥x)n3  (*Vx-2x)h3

2. VYpaBHeHue kacarenbHOH K f{x) B Touke Xxo: f{x)—f(x0)=f"(x0)(x—X0);

£(x%,)=tog, (1+3)=2; f'(xo):(x+;)ln2 ; :41112

6) £ '(x)=(log, (x" —2/x))'=

. Tak 4yTO HCKOMOE

1 X 1
aBHeHue: y—2=——(x—1); y= b0
P 7 4ln2( ) Y 41In2 41n2
ary [ 2Y 2 I x  [2In2log x+1
3. f (x)—(x ) log x+x '(Ingx) —2xlog2x+1nz_x[1r12 ,

1

f(x)=0 npu log2 X = —ﬁ , X = 24— ' [_m) =" ; f(x)>0 mpu x>e
n

37



http://alexbooks.ucoz.com

u f(x)<0 mpu 0<x<e "’; Tak uro f{x) Bospacraer Ha [¢ *

(0:¢ ).
C-25

1 -2

1. f'(x)= [7) +(x72):x/§-xﬁ71—2x73.
x

2. 312515 —3/124,85 ~ 0,004

T xn+1
3. fx"dx = [ ]
1 n+1

C-26
1. f'(x)=(e *)=-3e **=3f(x); y'=—3y — HCKOMOE YpaBHECHHE.

; ©) U yObIBaeT Ha

T m+1 -1

n+1
1

2. f(x)=f(x)In4, oburee pemenne y=C-4", a Tak kak f{1)=2, 10 2=C-4', C :%

2 2x-1
uy 4 =27 — HCKOMOe ypaBHEHHE.

1
2
w1 . 1

3.y=—§y.06HII/II/IBI/Ile€HI€HI/ISI y=acos §+(p ,rnea, g € R.

Bapnanr 6
C-1
L

/

1. a) F'(x):(\/;+\/x_3—2) = +§x/_:f(x) ans Beex xe(0;00), Tak
HWx 2

yto F(x) — nepBooOpa3nas ais f{x) Ha (0;00);

6) F'(x)=(3—cos’x)'=2sinxcosx=sin2x=f{x) mu1st Bcex xe&(0;00), TaK uro F(x) —

nepBooOpaszHas s f{x) Ha (0;0).

2. a) SBnsercs, T.K. oy

F(x)y=(x*tsinx+5)'=2x+cosx=f{x)  ms  Bcex

x € (—o0500);

0) He siBisiercs, Tak kak F(x) u_f{x) onpeneneHb

HE JUI BCEX X € (—o0;00).

C-2

1. OOmwmii Buj nepBooOpasHbIX It h(x)=

=1-4x: H(x):x—2x2+C, a TaKk KaK ToYKa Ty 15 T A

M(—1;9) npunamnexur rpaduky H(x), TO

9=—1-2+C, 1o ectb C=12 n H(x)=x-2x"+12. N

2.2) F(x):é(éx—Z)\/6x—2+C;

o

)

6) F(x) :%sin3x—ctgx+ C.

38
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a) F(x)

X .
—Cos—+sin
3

c4

a) s = i(—x3)dx:[—
C-5

4
a) J.ﬁdx=2\/;‘j =4
1 X

X

B) i(xS -3¢ ) =[ ;

C-6

1 V2
a)S=[xdx+ [ (2-x")dx =
0 1

_4N2 1
367
3 3
6)S=_[ S—dx +
0Cos” x
3
Cc-7
Ecmn  S(f) — xoop,

2 n
| 8cos xdx = 1gx|3 +8sin x|
9
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§+c;6) F(x)=

3= 142=1.

3
= i ;0)S = I c0s0,5xdx = 2sin0,5

-7

2n

3
-2=2;0) I sin xdx = —cos x

w

X

2

2=Jx+8-4/3=8-33.

3

nuHata B MoMmeHT ¢, 1o S'(t)=V(f), Tak urO

S(t):%t«/;+lsinnt+c, a Tak kak S(0)=3, T C=3 =mn
T

S(t)z%t\/;+lsinnt+3 .

T
C-8
s
LS = [Ea
o T
+§+\/§:\/§—1.

(-2

oA —n]a
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0 3 4 0
2.j M+cosnx dx = M+lsinrcx :i—@:—@:—m.
1 3 48 2 148 48 48
Cc-9
4 2 4 ’IUCS ? 32n
1.a) [Tnomanp ceuenus S(x)=7mx", Tak uyTo0 V= jnx dx =— :T =6,4m;
0 0

0) [Tnomanp CeveHUs S(x)=4 7—n( x/; Y=n(4-x); TaK 4TO
4

4 nxz
V=Jn(4—x)dx=[4nx—2] =16n—8n=8mn.
0 0
2. F=kAx, TaK 4TO k:izﬂzﬂ. Hauee,
Ax 4cm lem

_k(Ax)® _1H 4o’ _ 0,0004m° - H
2 lem 2 0,02m

A =0,02H ™M= 0,02 JIk .

C-10
1. BepHo, Tak Kak 8—4+/3 >0 1 (8 —4+/3)*=64—64 /3 +16-3=112-64/3 .
20 (55 Y53 By o3y s
6) [@—\E]:[ﬁ—l}(@_l) REE IR
5 J5 J5* 50555
3.a) 320,39 ~2,732;6) /3 +43~2,7583.
4, \/3:9/37:9/5,3 m:@,qum 3<§/E.
C-11
1. W:\bw—:—b% , TaK Kak b<0.
2. a) x672x3715=0; x3=t; t272t715=0; t=3, t,=5; X=3u x3=5; X1= —3/3,
x2=§/§

0) \/;—44‘/;:5; (‘/;:t; £—41-5=0; t,=1, 6,=5; Yx=-1u 3/;:5;
x=625.

6) %+W=a+\a\:{oa e a<0,

2a, ecmn  a=0.

C-12
. V8+x-4/8—x=x;
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x20, x>0,

8+x20, x>-8, ]0<x<8, |0=x<8, .
8—x>0, 5 xsg,z Za{xz 3 x:i\/3—’x=4\/5
64—x" =x [64—x"=x

2 {’/;+S/;=3, 6x:a,

’ x/;+\/;:9’ Sy =b"

a+b=3 a:3—b, . a:3_b5 .
@’ —ab+b*=3" |(3-b)~(3-b)b+b"=3"

a:3_b’ . (11: s a2: 5, xlzl, x2:64,
b -3b+2=0 |b=2 " b =1 |y =64" )y =1
C
1

2 3 1 1 1
(8 +(%) 12575)) 2 =38 2+ (0) H+ (§1257) 2 =(4+27+5) 2 =/36 =6

1
6) [12—192]

2. (3/5)'% _ 3%'(’%) — 3‘1012 ,

e

:[12+ 19;J3 :g/(lz—\/ﬁ)(12+\/ﬁ) =3144-19 =3125 =5.

2 I(ZJ 7
_z —E+ 3 _L
a .93 =3 =3°%, Tak d4rO

1
3
(3@)7% >1/%~97% , TaK KaK —1012>—%I/I 3>1.

(2%/§+1)(4%/v7—22/§+1)
N ST

8v+1 8v—1
: 2 - 1
4’ —2+1 4 4207 41
(22/5—1)(4%/7+2%/§+1)
PH NS

C-14 ki
1. Cm. rpaduk.

2.)\ 3“5”)2 9 {2l gy
2

6) (V)Y =)= 1.

3. y=\2" 45 EQ){0:0); DO)2:0), Tax xax —————

2"-4>0 npu x>2.

3

=23/v+1 - 23/v+1=2.
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C-15
1. a) 3'+4-3"1=13; 3+12:3'=13; 3'=1; x=0;

3
3x—4 3x—4 3 3x—4 _2
6) [sins—nj :\/g,(lJ :22;(lj =(lj2;3x—4:—g;x:§.
6 2 2 2 2 6

1 x-1 1 x+1 1 x+1 1 x+1 1 x+1
2.a) (fj + [f] <26;25 [fj + (fj <26; (fj <1; x+120; x>-1;
5 5 5 5 5

2 08, Xt _Al6. 2
0) 3' >9°; 3" >37;x>16; xe(—o0;—4]U[4;0).
C-16

1. a) P B : ARG Y :

\F
x=%,/—;
3

| 2x%+3x-1 | 2x%+3x-1 162
6) (5] =477 (5] :(EJ 5 207 +3x-1=6-2x; 2x"+5x-7=0;

x1:l, Xo= —3,5.

2 4 5, 10 2 2 10
X —2‘=7; X'=—mnx =—;
3 3 3

2. (éj —3" 46 <0; 377-3.3746<0; 3 "=t; /-31+6<0; D<0, pemcHnii HeT.
C-17

1. a) log\/gx/ﬁ—log3 4= 2log3 32— 10g34 = log3 18—log3 4= log3% . Be-
POSITHO B YCIIOBHSIX OTE€YaTKa, HY>KHO:

log\/3 18— log3 4= 210g3 18 —log3 4= log3 324 - log3 4= log3 % = log3 81=4;

3

- | = ; =llog 34 |=-log =
10g6\/0,25 +10g()A 10g6§3l0,25 %M

=(3°4’)’. BeposITHO B yCIIOBHAX OMEUATKA, HYKHO:
3 3

3
log, 27+2log 2 | _|log 27-2° [logélf] [3log612]3 32

3
6
6[ 10g627+210g62 ]_ 10g627~2

1 11 —log 12 —log 12
10g60,24+10g6§ log(’Z.5 6 6
125a°3/bx” IR S AU
2. log. ———=——=log |5 \a\ B ex33ly 228 |2
5 3\/;Z 3

:3—10g53+210g5‘a‘+%log5b+%logsx—%logsy—%logsz.
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3. a) 1og3 7! 2 log3 7- log3 11, a log3 11°%7 = log3 11- log3 7, TaKk 4TO
710g3 11 -1 110g37 .
0) log 5+log 3=log 15<log 16 =4, 10 ecth log,5+ log,3 < 4.
C-18
1. a) log;4>0, Tak kak log;4>log;1=0;
0) log ,0,9>0,

% 6ty
Tak Kak log 0,9>log 1=0.

b b
4

2. y:%,x24>014x24¢ 1 mpu

log2 (x - 4) ,
> 4, X # 5, Tak 4To
D(y)= (o5 U (5D U235 U M
U (/5500) \/
3. Cw™. rpaduk. =
C-19

1. a) logﬁ(x2 -3x)=4; ¥ —3x= (\/5)4 ; x273x4=0; x=1, x,=4;
lg(2x+1)=0,51g(1-3x); 21g(2x+1)=lg(1-3x); 1g(2x+1)2=lg(173x);
1
1-3x>0, Y</3 /1
2x+1>0, ; x>—%, ;{xe( A’A)’/;)FO.

4’ +ax+1=1-3x |42 75 =0 x=0 u x=—74

2. a) 3log21 Xx— 210g2 x<5; 3log§ X— 210g2 x<5; logyx=t; 3£-2t-5<0;
2

5 5 1
—-1<¢t<=;-1<log x<—; x€ —;23/2 ;
3 £,7=3 [2 }

X x>0
) e {lg(x+1)>0’M
xe(=1;0) U (0;+0)
C-20
1. a) 310g21x+210g2x:5; 310g2x+210g2x—5:0; logox=t; 3£+2t-5=0;
2

x<0 . x20, x<0, .
lg(x+l)<0’ x+1>1’H O<x+1<1’

1
234

tlzl, = —g 5 logzle u 10g2x: —g 5 x1:2, X=
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2 3 2 2

% lgx+1+lgx+2:2; lge=t-1.5; 7205 1105 2
2(f+0;25)_+0,32(;—0’5) =2; 27-5=0; 1,=0, £,=2,5; lgv=1 u lgv=—1.5; x,=10,
xm——.

10310
2. a) lghx2lgx>2; lgx=t; £-2t2>0; <1-\Bu >1+3; Igx<l-\3 u
lgr>14+43 5 0<x<10" P w x> 107

6) 15743-15">10; 15'=t; £+3t-10>0; 1<—5 u >2; 15"<-5 u 15">2; x>log;s2.

Cc-21

2) log x+log y=2+log 2, log, xy =log, 18, {xyzlg’ )
10g3(x+y):2 ’ x+y=9 > x=9-y°

(9-»)y=18,. [y?—9p+18=0, |5 =6 |5 =3
x=9-y 7 |x=9-y =3 " |»,=6

5 49055 | (y)sin,t’ =3, 4e05% —a, {a +h=3,. {b =3—aq,
4cosx.(12)smy:2 > (%)smy:ba ab=2 ’ a(3_a):2;

{b:3—{1, '{al—l,ﬂ{az—z,.{cosx:O,H{cosx:y7

@’ =3a+2=0"|b=2 " |b =1 " |siny=-1" \5iny=0

T
x = +mk, X =iE+2nk, keZ,
2 u 3

C22
La) f(0) =15 e _;‘(f)(j} o ce =" o5.

pathas K f(x). D(y)=(~0i~1)U(=1300); EG)=D(f)=(o0i~1)U(~1;00);

6) f(x)=v2-x7, x<0; x=—2-f?(x), Tak oy

uto  y=-V2-x’— obpatHas s Ax). 4
D)=E(=[0;+2 1; E@)=D(=[- <2 ;01. : \

2. flg-1)=1, flg()=1, fig(3))=3, Tax uro :
g(-1)=2, g(1)-2, g(3)=0; 2 0 2N 6
D(Q)=E(f)=[-1.5:01(0.5:4], Y
E(g)=D(g)=D(/)=[-3;-1,5]V[-1;3). 4

C-23

1. a)f(x):(3e3+2xy:3e3+2x_(3+2x)|:663+2x;
44
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6) f(x)=(14"*)=1g14-14"*".(0,2-5x)'=5-14"*"In14.

2. VpaBHEHHE KacaTelbHOM B TOUKE Xo: fx)—xo)=/"(xo)(x—xo). Jst flx)=e'™
u x=1: =1)=1; f(x)=e"", f(~1)=1. Uckomoe ypaBHeHHe y—=x-+1, y=x+2.
3/()=(c+1)e e ) et )= (14t =" (x+2); f(x)=0 npum x=2,
f(x)>0 mpu x>-2, f'(x)<0 mpu x<-2. Tak uro f{x)-yObiBaeT Ha (—0;—2] 1 f{x)
BO3pACTaeT Ha [—2;00).

4. j—l((33x+l)ln3)dx = j.léd(:;lw—l) _

C-24
1.a)f(x):(1n(2 —%x))/ = 7 -
3x

6) f'(x)= (10&("3 ) 7ID B IHE)}’ZJZ;) ) (:i ;}J)—m

2. YpaBHeHue kacatenbHOU: f{x)—xo)=f (xo)(x—xo). dust fix)=log;(2x+1) u

1
3x+1
3

2 2
xo=1: flxg)=1, f‘(x):m,f'(xo):m HcKoMOe ypaBHEHHE:
2 2x 2
Q= (x—=1);y=D =
TR AT e

3. f'(x)=(1g2(x+l)) - (in(x+1)) = 15112(?;:1)_11110-1(%1)'

mpu 2lg(x+1)-1=0, x+1=+10, x=+10-1. f(x)>0 mpu x>~10-1u
F(x)<0 mpu x <10 —1; f{x) — Bo3pacraer Ha [\/— —l;oo) U yObIBaeT Ha
(—1;\/5—1]
C-25
_((1/y3y L/ 3y — 3y SN 3l 4 o 25
)= YN = T = B s
2. 416,08 — /32,15 ~ 0,0006 .

e

Sx)=0

e+l e+l 1

3.S:j.xedx=x .
1 e+1

e+1
1

C-26
1. f(x)=(e **)'=-0,4-¢ "*=—0,4/(x). Tak uto y'= —0,4y — HCKOMOE ypaBHe-
HUE.
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2. O6mee pemenne ypasuenus f(x)=f(x)-In3: fix)=C-¢""=c-3", a Tax Kax
A1)=9, 10 9=C-3, C=3, u fix)=3""— uckomoe perrenme.

3. y"= —iy . OOuwmii BUA petieHus: y = C1 -cos(%x-&-CzJ ,rae C, C,eR.

Bapuanr 7
C-1
/ —

1.a) ABIAETCA, T.K. F'(x):(\/x—lJrZ) =

#\/Tl:f(x) , st Beex xe(1;00);
0) HeT, TaK KaK F‘(x)=(3x271)’=6x¢f(x) JUI HEKOTOPBIX X € (—00;00).

2. a) F(x)=(2-sin’x+cos’x)'=—2sinxcosx—2sinxcosx=—2sin2x=Ax), as Bcex
x€(0;2), Tak uro F(x) — mepBoobpasHas 1t f{x) Ha (0;2);

6) F(x)=((x-1)*)'=4(x—1)’=4x’—12x*+12x—4#f(x), HO BEPOSTHO B YCIOBHH
omeuatka u amsa flx)=4x'—12x°+12—4 F(x)- sBusieTcsi mepBOOGpasHoOil Ha
(—00;00).

C-2
1. OOwmii BuI NEpBOOOPA3HBIX  JUIA oy
h(x)=sinx: H(x)=—cosx+C, a TaKk KakK
H(EJIZ,TO 2=—cosE+C; &
3 3

C=2,5; H(x)=2,5—cosx. /\AA /W\
2.a)

_ 6r-2  (6x-2)(\ex—1-1) .
f (x) = = = n -4n - 0 2t 4n 6%

Jox—1+1 6x—1-1

1 3
=+6x—1-1,Takuat0 F(x)=—x+—4/(6x—-1) +C;
Vo1 (1)=—x+L (o)
6) flx)=sinxcosxcos2xcosdx; f(x)= %sin 2xcos2xcosdx = %sin 4xcos4x =

:lsinSx . Tax ut0 F(x) :—Lcosx+C
8 64
C3
a) f(x) =sin(1,5x—1)+\/;, F(x):—écos(l,Sx—l)+§x x+C;

3

0) g(x)=;+ R G(x)z%tg(x—7)+%+c.

2
3cos? (7-x) 2

C4
1 \/5 1 3
2 2 X
a)z|;2xdx+ 11.(3_)6 )dx—x 0+(3x—3j

46
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=1+J§—\/§—3+%= 2\/5—12;
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An

4n 1 1
0) _[ smx dx—cosx :—5+1:5.
C-5
9 3 x
&) [ =]} <2295 -1 <562 6) [~ tedfy =3
i 0COS” X
4 Z1-5—cost (x sm2sz n
B) [ cos” xdx = [ ———dr=| = =+
0 0 2 4 ), 8

3
—18-9-9-243+ 111,
1 303

3 3
S={(4x-3-x)dr=| 22> —3x -
a) '!'(x x)x(x x3J

i3 4 LA 7
0) _[sinxdx+ _[costdx = —cos\g + sin2x|4 = _£+1+l_£ 6= 3\/—
0 o 2 |z 2 2 4 4
5 6
Cc-7
Ilycts S() - YpaBHEHHE yTH, TOra S'(t)=V(1) u

20 20 20
S(20)—S(10):JV(t)dt:j(lOt—O,OOSf)dt:(Stz—0,0021‘4)‘ =2000 —
10 10 10

~500 — 320 + 20 = 1200 (m). Jazee, a(?) = V'(t) = 10 — 0,0247 u a(20)=

=10-9,6 = 0,4 (m/c?).
0 x2
2
1

3

2
+

N\—‘

0

C-8
4 2nx X
1. S= J' (1+x) dx+_[1 x)dx+J'cosde* x+7
i i .

0

2

3 . 2mfe 1 1 1 33 3 7 32-43)
+—sin—| =l-—+————-""4—=—4 =2
b 3L 2 2 8 4n 2n 8 4
2
V10 10
2 [ av=2x’ 1] =6-4=2
B Axt -1 V5
C-9
1. DTo Teno BpalleHus C IUIOIA/AbI0 NONEPEYHOro ceueHus S(x)= n(4+4z ).

:n(4+ 4J 5l
3 3

1
3
Tak 4To V—n~j(4+4z2)dz—r{4z+4§]
0 0
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. h .
2. Pazobem Tpann€lyur Ha IOJOCKH JJIWHOU Ax=—. Hnomazu, TaKou
n

NOJIOCKH IpubnmxeHo paBHa S,=/Ax, rae [,— JUInHa BEpPXHETO OCHOBAHUS
X—c+h
b)

oJNocku /| =b+ (a - . Tak yTO naBneHwe BOABI HA ITY MOJIOCKH
X

(a—b)(x—c+h)

n

c _ _ 10 —
CTOpOHY: P = J g(bx+(ab)(xc+h)x]dx: _[(6x+4(x5 5)x]gdx:
n

paBHO P =S -xg z(bx+ ]Ax Tenepp naBieHHE HA ONHY
X X

c—h 5

C-10
1. HeBepHo, Tak kak 5-3J3<0 ,a \/52—30x/§ >0.

1 1 3
2.2) 33327 =37 3535 =3' = 3;

-1 2-1 742
e e
3.a) 320,991 ~ 2 7585'6) 5 +4/5 ~3,2053.

1 5 1 1
4. \/_ 26 =230 = 230 ,a \/_ 310 :27%, TaK 4TO \/%>§/ﬁ
C-11

3/ 3 4/ 4
1. V@’ >2Va" paBHOCWIBHO ¢>|a| ¥ CIpaBeIUTMBO TOJIBKO P a>0.

1 3 Yr+1434x -3
2. a + =2; =2; 4fx =2Jx; Vx =2¥x;
) Yr-1 Yx+1 Jx -1

x=dVx; {§22:(’i6x;x=o 1 x=16.

6) Jx-3Yx =10; Yx=a, a>0;,a>3a-10=0; a=—2 u a=5; Yx =5, x=5".
3.a)\/4—2ﬁ+J4+2J§:\/(1—J§)2+\/(1+J§)2=\1—\/§\+\1+«/§\=
=B -1+3+1=243;

&) {f(1-a)(1+ ¥a) + Yo =314 + Va =4 =1,

C-12
Lo Va? +3x+3=2x+1;
48




http://alexbooks.ucoz.com

2x+1>0, x>-0,5, x2-0,5, 5
2 25 2 ; _ _2; x=—.
X +3x+3=(2x+1) 3 +x-2=0" |x=-11mn x_g 3
Y-fy=1. [¥x=a, Ja-b=] Ja-b=1,
2'{x—y=7 "Wy =b" a—b)(a2+ab+b2):7’ a+ab+b’ =T
a=1+b, a=1+b a =-1, a =2,
2 2 5 2 ; 39! U 2 5
(1+b) +b(1+b)+b" =7 |b"+b-2=0" |b =2 b, =1
xlz—l, x2=8,
i
y=-8 y, =1
C-13

501 103 s 4 8 103
1.a)1572-45%:753 +24.48 =372.57.33 .53.3 3.5 3 404 .04 =
U L S

125

21 1

1 12 13
6) (bZ\/Z)5 (b3JZ)7 =b5-p0.p7 .p1* =p' =3' =3 npu b=3.
2. a) BepHO npu @=>0; 0) BEpHO MpH BCEX A.

r3 13 3 LI}
3. {xz-ksz[x—xzyz+y3]+{x2—y2J[x+x2y2+y3]=

395 3 9 3
=x2 432 +x2 -2 =2x2 = 2x/x.

C-14
1. CM. rpaduk.

2. a) (%)\E:T*/g, a TaKk Kak —\/§>—2,25,T0

B s >
(B>
3 3
0) [(\/g)ﬁ) =(\/§)\/§.\/§=(\/§)3:35=3"5, Tak 2> ¢ * 4 ¢

YTO YHCJia paBHBI.

3. y= 1—(%)X; 1—(%Jx >0; (%)x <1; x>0, Tak uto D(y)=[0;0), a Tak

Kak (%)r >0, To y<Il u E(y)=[0;1).

C-15
1. a) 0,5 243.0,25""=7; 0,5-0,5" *+3.0,5" =7; 0,5° *=2; 2-2x=1; 2x=3;
x=1,5;
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6) 56xx+3 4 1252x+1 . 56xx+3 :56x4+3 . 6x+3 _ 6x+3

1 ; (6x1+3)(x—4)=0;x,=4,x,=—0,5.

2.a) 25271;1 < 125%; 5%2 <57 % +2<-2; % <-4 —% <x<0;
6) 4%54225°<7-10 5274257 72°5°%0; 5. (%)2 +2-7- (% ) <0;

(34) =5emv2<0; Y <esn: (%) <(%) s(%)o;o <x<l.

C-16
1. a) 2:3°%46.9"%2=56; 2.3 °+6.9-3°=56; 3" °=1; x=6;

6) 40032x + 4coszx _ 3, 42cos2 x—1 +2 .40052 x—0,5 — 3’1 40052 x—0,5 — t; l2+2t—3:0;

2 2 b4
2
t=3ut=1; 4% 21 cosPx=—; cosx=i7; x=2+7cn,neZ.

N | =

X —1-x X X X 2 X.
2.4 +(%) —8>0; 442:2°-8>0; 2°=t; £+2t-8>0; (<-4 u £22; 2°>2; x>1.

C-17
1
NPT L N |
l.log7W=log7 72'a3"b‘3'cz'5 -d 2'k 2 :%+%10g7a+

+ %log7 ‘b‘+ %log7c—log75—%log7d—%log7k.

2. logm 8= log30 27 = 310g30 2= 310g30 E == 3(log30 30— 10g30 3 —1og30 5) =
=3(1-a-b).

3.2) log _24-log 4°=2log 24— 1/ -6log 4=1 242—1 9=2;

-a) log ~24-log 4" =2log, —A- og,4=log,~ 5 =log,9=2

log; 2

6) 7log“ 2 _ zlog” 7:210g27 _ 210g]l 7:2logIl 2410g2 7 _ zlog” 7: zlog” 7 _ 2logIl 7 =0.
C-18

l.a) logp;4<0, Ttax xak 0,3<l, a 4>1; 0)

1
1g3—%>0,TaK Kak lg3>1g10° :é. sty
2. y=——+7-x; 4
loglz(x—3)

x—3>0, [x>3, 3

x=3=1,; <x#4,Dy)=(3;4)u(4;7].

7T—-x20 x<7
3. Cm. rpaduk. 2 o( I
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C-19

1. a) log,.64—10g,.8=3; lngx 6% =3; 8:(2x)3; 8=8-x>; x’=1; x=1;

6) x'==100x; 1gx'*=1g100x; 1g°x—1gx+2=0; Igx=2 n Igx=—1; x,;=100, x,=0,1.
2. a) Ig(x—1)">0; (x—1)>>1; x—1[>1; x<0 u x>2;

x—1>0,

6) log, (x-1)> log, (;j, log,(x—1)>log,(2x-3); 2x-3>0, ;
3 2x-3 x—1>2x-3

x>1,
x>1,5, xe(1,5;2)
x<2

C-20
1. a) 1gx*3lg’=4; lgx’=r, £=3t-4=0; 1,=4, t,=1; lgx’=4 u lgxr'’=1;

¥=10000 u x> :%0; x=£100 u x==+ /%0;

0)4—lgx=3lgx; \/lgx =1t t2+3t4:0; t=1ut,=4; Jlgx =1;1gx=1; x=10.

( ) 2x—-3>0, x>1,5,

2.a) log (2x-3)>log (x*—6),{x*=6>0, ;{x*>6, ;

) ) 2x-3<x’ =6 |[x =2x-3>0
x>+/6, . -o0)-

{xe (—o0;—1) U (3;00) x € (350);

6) 4—7-24+12>0; 2"=t; £—Tt+12>0; 3<2'<4; log,3<x<2.

C-21

. log3x+log3y=1—log32‘ log3xy=10g31,5 ) xy=15 .

10g3(x+y):2 ’ log}(x+y):log39’ x+y=9

9-5\3 9+5M3
y = y, =

{x:9—y, CJx=9-y, . 1 2 ’1/1 2 2
209-y)y=3 12" -18y+3=0" | 9453 9-5\3
T 1R

5 3727 =576,  [3v.9v =576, [37 .2 23220 [x
logﬁ(y—x)=4’ y—-x=4 ’ |y=x+4 Ty

bl
s

2,
6.

C-22

l.a) fix)=3—x"; x =33- f(x), Tak uro g(x)=3/3—x — obparnas K f(x):
D(g)=E(g)=R;

6) f(xX)=(1+x>)>,x>0; V1+x° :f(x)_%; 1+x° :f(x)_%;

x:qlf(x)f%—l, Tak uro  g(x)= /i/x—z—lf obpatHas K f(x).

D(g)=E(f)=(0:1], E(g)=D(f)=[0;00).
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2. fle=D)=1, flg(h)=1, fig(2)), tax uro g(-

ofy
D=1, g(1)=2, g2)=—3 ; D(g)=E(f)=[-2:3], 4
E(2)=D(f)=(-2;0]V[0,5;2].
2
// X
2 o 2/ 4 6
K

c-23
La) fl@)y=(e” ™) =e" (2 14x)' =14

0) f(x) = ((%)0,5X+1)/ _ ln% . (%)0,5X+1 .(0,5x+ 1)': 0,5In0,5 _(075)0,5)(-#1‘

2. YpaBHeHHe KacaTelbHOM K f{x) B Touke xo: flx)—f(x0)=f"(x0)(x—x,), Tak Kak
oTa  mpsMmas  mapawienbHa  y=2x+t1, 710  fI(x)=2, TO  ecTh

X, =X, R =X, X X
(e’ —e “)/ =2;(e’+e “)/ =2, 10 ecTth e° +/x =2;¢e" :lnxO:O.
0
e
0 0
Hanee, f(xo)=e —e =0 1 uckoMoe ypaBeHEHHE y=2X.

3. f(x)=(" ) =327 =3)e" . £(x)=0 mpu x=t1. f(x)>0 mpu x<—1 u
x>1, a f(x)<0 mpu —1<x<l. Tak 4YT0 Xpi=1l, Xpax—I.

= —(a- o2 a2 2042206,
0 0

C-24

(=2x*+1)  3x%—4x
la) f'(x)=(n(x’ —2x* +1)) = = ;
( ) ¥ =22 +1 ¥ =22 +1

W) — 3_/:1.1”3/_/:_72:
O 11(x)=llog (; V3-20 =1 oy B2 = S

4
3(2x-3)In2°

7
2. x*—8x+7=0 mpu x=1 u x=7. Tak ato S = jzdx = 7lnx\17 =7In7.
X

3In*x 33

3. f)=(In*x)~(3lnx)'= - =7(lg2x—l); F(x)=0 npu Inxtl; x=e u
X X X

x=%; fv(x)>0np1/1 0<x<% u x>e u f(x)<0 npu %<x<e.TaK 41O

Fmin—€ 1 xmax = %

C-25
L f(x)=(2-x) P+ (2-x)=— P35 (22 x)=

= x‘ﬁ_1 (—x+2\/§ - x/gx) .
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243 23 243

f()=0 npu x=——. f(x)>0 mpu x < NPSE f(x)<0 mpu x > Bl

V3+1
243 243

TaK

g0 f{x) — B3pactaeT Ha [0; —— ] 1 f(x) — yObIBaeT Ha [ ——— ;).
Six) — B3p [ﬁﬂ]f()y [«/§+1 )
2. §/64,12 - $/63,64 ~0,0025.
N2+1 1-2
V2, 2 X X
3. s f(x)=x"" +x " — nepBooOpasHas F(x)= + +C.
Host f(x) p p ( ) 211 1-41

C-26

1 1
1. He ynosnetsopser, Tak kak f'(x)=(e * ) = —%63 = %f(x).
2. O6wee penrenne ypasaerus f(x)= In5f(x) : f{ix)=C-5", a Tak xak f{6)=5,
10 5=C-5°, C=5"n f(x)=5x’5 — UCKOMO€ pelleHHE.

3. OOwiee peuieHue y = acos(\/gx)+bsin(«/§x), Tak kak y(0)=2, To a=2, a
Tak kak 1'(0)=6, To 3b =6, b =2/3.

Tak 4To y=2cos(\/§x)+ 2x/§sinx/§x=4(% cos \/§x+\/§4 sinx/ng =
:4605(\/596—%) = 4COS(x/§x—5%). A=4, 0=3, o= 5%.

Bapnant 8
C-1
1. SBnsiercs, Tak kak F'(x)= (2\/1 +x)/ S f(x) na (=1;0).

N1+ x -

6) Her, k. F'(x) :(x4 L 4x° +; = f(x)= 4x* —2/x na (0;00).

J;j/ 2xx

2.a)F'(x)= (25in2 xcos’ x)/ = (% sin’ Zx)/ =sin2x-(sin Zx)/ =2sin2xcos2x=

=sindx=f(x) Ha (-3;0). Tak uto F(x) — nepBooOpa3znas aus f{x) Ha (—3;0);

6)  F)=((x+2)")=4(x+2)*-(x+2)'=4(x+2)’=4x’+24x*+48x+32=f(x)  Ha
(—o0;00). Tak uro F(x) — nepBooOpazHas s f{x) Ha (—o0;00).
C-2

1. OO6wmwmit Bux nepBooOpa3HON  JId

h(x)=cosx : H(x)=sinx+C, a TaKk Kak

H(—%)=1,T0 _%+c:1 u C=1,5 u

H(x)=sinx+1,5. WV\;/\/W

-6t -4n 2§ 2n 4n 6m

53
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3-8 (3-8x)(VBx+1-2)

2. x)= = =2—-/8x+1, TaK  4YTO
f() J8x+1+2 8x+1-4

F(x):2x—é(8x+l)\/8x+l+C.
b x .ox 1 x . x 1 . |

0) f(x)=cosxcosfcosfsmf=fcosxcosfs1nf=fcosxsmx=fs1n2x.
2 2 2 4 8

Tax uTO F(x):—%c0s2x+C.

c-3
a) F(x)==%sin(1-1,5%)+ 2 (x+ IWx +1+C;

2
6) F(x):gctg(Z—x)—%+C.

c4
NG
2 NG Ik 3
)  S=[Tdv+ [(5-)ax=1 #fsx-T ] =1+ sﬁ—i—lo
02 2 40 3 s
1075 -19
3
Sn
6 Sm 1
0) S——I cosxdx =—sinx|$ =——+1=—.
2 2 2
C-5
)} 6 12 6)2 dx ‘2 1
a) [——dr=—"| =—6+12=6; S L
1 xVx Vx|, ismzx g,xg 3
4
3 31- 12\
B) fsinzxdx:jﬂdx:(f—smzxj E_ﬁ.
0 0o 2 2 4 ), 6 8
C-6
h x 2| 1 2 1.1 2 1
a) §= _[(x+1+2x )d = - I e A
1 2 3 1 T2 3 8 2 24— 8
2 2
[ 5
6) S =[(cos2x—sinx)dx (Sln2x+cosx) :ﬁ £_1_3*/—_1
0 2 .42 4
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C-7

Ilycts S(t) — ypaBHenue koopauHatel Touku. Torma S'(£)=V(f), Tak uTO

S(t):t%—’%+t+c, a Tak kak S(0)=1, 71O =1 wu
32

S(0) =5t a5 02

Cc-8

1
0 1

6 X xz
1. S=[(2+x)dx+[(2—x)dx+[2sin—dx = —(Zx-!—j

0 2
+ [Zx—]
2
-2

0

6
—[ECOSEJ =4—2+2—1+2+@:3,5+M.
L 2 n m -

3 &
2. I 2x dx:(2 x2+1) =2.3-2.2=2.
2
Vax® +1 3
Cc9

1. Tlnomame cedeHWs RAHHOrO Tema BpameHus S(z)=n(z*+4). Tak uro

V= iS(z)dz = }3n(zz + 4)dz = (Z;+ 42J

7= (9+1249+12)n=427.

-3

2. Kak wu B Bapumante 7: p—jg[bxwt(a_b)(x_ﬁh)}d)—

c—h h
12 —4(x-6)x 2 5 N
=g[|8xr+——7" dx:g(—fx +6xj =312g. (H).
6 6 9 .
C-10

2
1. Bepro, Tk, 7-443>0m (7-4V3) >49-56J3+16-3= 97563 .

1 5 2
2.a) Y545° . s _sle.sTn s 50y,
1 1) 5°+1 5+1 126 <5 1
&) (V5 + |54 [L)oSel 501 126 V5 1
) [ J?J ( 5) 55 V5 6 55 s
3.a) 327,31~3,0114; 6)37 +3/7 ~3,5395.
1 3 1 1

4. \/1/5213%4:13@:(2197)%2,3 %/\/Ezzézlzsﬁz,rax uTO
VU3 >332 .
Cc-11

1. z/bisﬁgbiﬁpaBHOCI/mLHO b<|b| u BepHo npu Bcex b.
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1 2 12 (14262
2. a) —+—— =L Yx42=1, —+—— =1, "=y
) Y1 Yx+3 t—1 t+1 -1

t273t=0; t=0 u t=3; i‘/— =2u i‘/; =1;x=1.
6) Yx=3Yx =18 Yx =£;+3t-18=0; t,==6; ,=3; Yx=—-6u Yx=3;
x=3°=729.

3. a) «/3—2JE+\/3+2\/§:\/(1—\/§)2 +\/(1+J5)2 =[1-v2+|1+2]=

=2 -1+1++4/2 =22;
6) |(Va +vb) ~4vab = |[Na ) =|Ja -]

C-12

1. x—1=\/2x2—3x—5;

(x—1)2=2x2—3x—5,. x>1 ,{x>1,
x=1>0 > 1x*—x-6=0" |x=-2 u x=3.

x+( 3. 3x=a,
2 X+y= 3y =p
a+b=3 a=3-b
(a+b)(d’ ab+b {a —ab+b =3 {(3—b)2—b(3—b)+b2:3’
a=3-b, e —1 x =1 x2:8,
b’ -3b+2=0" |b = —8 y,=1"
c-13

1 4 3 1 3
1.a)[123183635] 3498 (23332333235335] 3434 =

105
105

0) (a33/;)g(a23/;)7 =a

]
2.a) (aA)7 = —|a| BepHO TOMBKO IIPH G=0;

=a'®® =a=3mpu a=3.

1
0) (a6)6 = g paBHOCHWJIBHO |a|=a v BepHO nipu a>0.

N =
[

3. xE y +x5+y Xy \/— \/7 \/;-F\/; )
L () ()

Xys =Xty Xyt —Xxty
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o)) (x— D) (b () (e)

2\/5 xy - ( X+ y)( X — y) 2\/5

_2x+2y x+y
- 2xy - xy
C-14 o
1. Cm. rpaduk.
2. a) (%)ﬁ=7_ﬁ,a 7_2’45<7_ﬁ, TK. — 4
2,75< —xﬁ , T.C. (%)ﬁ > 7’2’75; ,

N
0) [(\/g)ﬁj 5 = \/g)s =5 Tax UTO =" e

3. y=43- /) TaK KaK (/) >0u y=0, To O<y<x/§ To ectb E(y)=[0;3).

Tlanee 3—(4)' > 0; (A) <3,x>-1, 10 ectb D(y)=[1;0).

C-15
1.a) 0,2° 2+3.0,04% "=8; 5.0,2* *+3.0,2* =8; 0,2* **=1; 4-2x=0; x=2;

6x-3 6x-3 6x-3
6)3 . =42 2x-1, 3 ¥ =3 4 6X 3 6X 3
X

2. a) e >(%1)7é; 3 >3 %+6>2; Vs x <=V nx0;
6) 2 425705 > 7.10%;2.0745.5%27.2"5"; 2~(%)2X+5z7~(%)x;

(%)x = 520-76+520; 1<l w 1> 3] (%)x <1lu (%) > 3/: x20 nx<-1.

C-16

l.a) 4.9"712771=33; 4.3773%7=33; 12.377°3%72=33; 3%7=3; 3x-3=1;
-4

X =

; (6x=3)(x—4)=0; x —%Hx2:4.

3
G sin x coszx_ . sin? x l—sinzx_ . sin’ x 10
)2 +5-2 =7; 2 +5-2 =7;2 =t t+—=7; £-7t+10= 0;
t
.2 .2
t=2 u t=5; 2" =2mu 2" *=5sin’x=1 wu sinzleog2 5; sinx=+1;
xX= 2+Tm, nel.
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x2+2x-15

2.73 ¥4 >

¥’ +2x-15 - 0: (x=3)(x+5)
x—4 x—4

> 0; xe(=5;3)U(4;0).
C-17

A 7
1. log leog 572-b4~a71=—2+%log b-log_a.
5 (a%/;)A s s s

60
2. log,, 27 =3-log, ——= 3(1og60 60-2log,, 2—10g605) =3(1-2a-b).

1 4 ?
3.) logﬁ 54-log, 9° =2log, 54—5-610g29:10g259—3: logz%: log 4=2;

og 11 log3 2

6) log,2*"" =log 11-log 2= log 11", 1ax uto0 ety g,

C-18

i>O,TaI<I<aI< i>1,a \/5>1;

lo
SN 242

0,27
0) log 3+log 0,09 =log, 0.09 +log 0,09 =log 0,27 —log 0,09 +log 0,09=

1.a) logﬁ3—3:

s

= log2 0,27 <0, Tak kak 2>1, a 0,27<1.

x+2>0, [x>-2,
2.D(g): 1x+2=1, <x=-1, D(g)=(-2;:-1)u(-1;3].
3—x20; |[x<L3;

C-19

1.a)3-2""-6.2""=12; 122627 '=12; 2" '=2; x—1=1; x=2;

6) x'¥=1000x"; 1gx'®=1g1000x*; 1g’x=3+2lgx; lgx=t; F—2¢-3=0; t,=3, t,=—1;
lgx=3 u lgx=1; x;=1000 u x,=0,1.

4 /41 4 3/41
2. a) 24<84+A; 2/*<24+A; %<%+%; %C< 13;X<0HX>3;

0) lo (x+1)<lo 1. lo (x+1)<10 (2x+5)m'
& g%2x+5’ & & 2a ’

x+1>0, x>-—1,

2x+5>0, x>-2,5 x>-1.

x+1<2x+5; [x>—4;

C-20

1. a) lg2x2+1gx2:6; lgx2:t; £+-6=0; t,=3 u L,=2; 1gx2——3 H 1gx2:2;
x*=0,001 u x’=100; x=£ /0,001 1 x=%10;

6) S—2lgx=3lgx; \flgx =1, 2043t-5=0; £,=1 @-7;\/12;7:1 "
\/Lg_x:_%lgxﬂ;x:lo;
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2. a) logs(x*+5)>logs(x+7);
x+7>0, x>, Cfx>-7, )
X A5>x+7 X —x-2>0" |x<-1 n x>2"xe(-7:-1)U(2;0);
6) 9°—8-3'+15<0; 3'=¢; —8r+15<0; 3<1<5; 3<3'<5; I<x<log,5.
C-21
. {log2 x+log y=2+log 5, {1og2 xy =log, 20, {xy =20, {x —1+y,

logo’s(x—y)=0 > logoys(x—y)=0’ x—y=I (1+y)y=20’
x=1+y, x =5, x =4,
{yz +yi}20:0; {yll 4 {yz _ _5 — HE IOJXOJT, TaK Kak x>0 n y>0;

TaK 4T0 Xx=35, y=4;

o) 13 2 =972 [3t.2v-omp, [37.20 23007, {x
logﬁ(x—y)zZ’ x—-y=3 "’ |y=x-3 ’

C-22
1. a) flx)=1-8x’; x:%3 1- f(x), Tak 4o g(x):%ill—x — obpatHas K
Sx). D(g)=E(g)=R;

0) f(x):(\/2+x2)73,x30; V2+x° =f(x)7%; x=- f(x)%—Z,TaK 9TO

g(x)=, /% 2 — obparHas k flx). D(y)= (ojg) E(y)=(~0;0].
X

2. flg(2))=2, flg(-1))=1, fg(3))=3, Tak uro oy

2(=2) He onpeneneHo, g(—l)ZI—\E ;2(3)=—1.5. 4

D(Q)=E(/)=[-3:-2,5](-2:4], 5

E(g)=D(f)=[-2;1)[2;3]. \ X
2N 2 4 6
2 —=

C-23

1. a) fI(0)=(e* )y'=e* " (4-Tx)=7e*

6) fv(x):(4273x)y =4273x.1n4.(2_3x)|_*3 '4273)('11'14.

2. YpaBHeHHe KacaTeIbHOI B TOUKe Xo: flx)—f(x0)=f"(x0)(x—xy), @ Tak Kak Ka-
carenbHas — TOpU3OHTaIbHAst, TO f(x)=0, To ectb (¢* + e"‘)' =

x=x,

X

=¢" —¢ " =0, Tak uT0 X=0 U f{xo)=e¢’+e"=2; M y=2 — HCKOMOE ypaBHEHHE.
3. f(x)=(e" ) =(@x’ —dx)e” ), =0 npn x=t1 u x=0, £(x)>0

mpu xe(—1;0)u(1;0), f(x)<0 mpu xe (—oo;—1) U (0;1). Tak 9TO Xpin==1,
Xmax=0.
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2

4.8= J'(—ebC +(e+1)e™! —e3)dx = (—%62)C +(e+1)e™ -’ -x)‘z = _e% +
|
2

+(e+1)e3— 2€3+%€2 —(e+l)e2+e3 :64_263_64.

C-24

(x* -3¢ +X)' 4’ -9 -1

4 3 4 3 ’
x =3x"+x x —=3x"+x

1.a) f'(x) = (ln(x4 -3+ x))' =

’

1 1
' — 44 - - .- _.(4q_ —
6) /'(x) logﬁ«/4 0,1x s o (\/4 o,1x)
—l~0,1~2-i~ 1 = 1 .
4 In3 4—0,1x (2x—80)In3

5
2. x’~6x+5=0 npu x=1 u x=5. Tak ut0 § = jédx = 51nx\15 =5In5.
| x

) g oy 2 N 43 1
3.f (x)—(logzx) - (2log} x) —4log2x~m—4lo

gzx'xln2 -
410g2x ) B 3 B |
2 (log; x—1) , f(x)=0 npu x=1, x=2, x:é . f(x)>0 mpu x>2 u

% <x<1,f(x)<0 mpu x < % n 1<x<2. T.o. x o= % U Xpin=2, Xmax=1.
C-25
L. f'(x)=(x— 1)’xﬁ+(x - 1)(xﬁ)’ = x‘/E + \/E(x - l)x\/i] = xﬁ_l (x+ V2x - \/5) ,

f(x)=0 npu x = \/\E/il.f’(x)ﬂ) npu x > \/\E/f—l u f(x)<0 mpu x < \/_\2/%_1 , TaK

V2 2
uyto f{x) yosiBaeT Ha [0; ———— ] 1 Bo3pacTaer Ha [ ———— ;00).
Sy [ \/5+1] p [ﬁ+1 )

2. 332,15 -3/31,75 = 0,005.
3+l 1-/3

X X

—t—
3+l 1-43

3. F (x) = C.

C-26

1. Her, Tax kax f(x)=(¢ ")'=e ~(-3x)'=3e **=3f{x).

2. O6uiee pemenwne f(x)=In9x) : fix)=C-9", a Tax kax A3)=9, T0 9=C-9’ u
C=9"u f(x)=9x’27 HCKOMOE pelIeHueE.

3. O6uee pemenue y''=—4y : y=acos2x+bsin2x. Tak kak y(0)=1, To a=1, a

tak Kak y'(0)=2~3, 10 b=+/3 u y=cos2x— J3sin2x =2cos(2x + %);

A=2; ©=2; o= % )
60
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Bapuanr 9
C-1
1. Ec x>0, To F'(x)=(x")'=2x=Ax); ecmu x<0, To F'(x)=(-x")'=—2x=Ax).
Ipu x=0: F’(O):lin})M:l' Ox\ A hm‘x‘ 0=7(0). Tak uro
X—> X x>0 x

F(x) — mepBoob6pasHas s f{x) Ha (—o0;00).
6

2. a) Jla, TaK kak F'(x)=(V4x' —1+5) = l4x

4x" -1

0) Her, Tak kak F(x) u f{x) onpenenens! He s Bcex xe(1; 2).

C-2

1. O6uwmit Bux nepsoobpasnoit: F(x)=vx’—1+C, a Tak Kak M(~N2 2)

= /(x) na (3:4)

MPUHAJICHKHUT rpaduKy F(x), TO o
2=\2-1+CuC=lu F(x)=1+Jx* 1.
2.a)f(x):coszx:#; ¢
F(x):f s1n2x+c; 5
4
6) ()= F(x)=-o5—+C. s %
(x"+1 2(x"+1)
C-3

a) G(x)=2tg(x—1)—cos(4-3x)+x+C;

0) Tak  Kkak (xcosx)'=cosx—xsinx, TO (xcosx—sinx)'=—xsinx.
G(x)=—xcosx+sinx+ %(2x—1)\/2x—1.
C-4

0 2 . 2 2
a) §= [ 2cosxdx+[(2-x)dx=2sinx|  +|2x—— | =2+4-2=4;

2 ’ 2 2

16 2
0) S= J.\/;dx+.[\/—dx—(fx —xj (fx\/—j ? §=6.
-4 0

3

j cos’ [x+£j —sin® (x+Ej dx
h 3 3

6

o lae—uw|a
o

.

2)c+2—7-c dx= lsin(2x + Z—T[j
3 2 3
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4 8 9
6)[[1+fjdx=3(1+fj =
22 ol 2)|
-
1)€2 X
1

|[4>10; A<-10 u A>10; HO A>1, Tak yto A>10; — < 0,001 mpu |A[>1000;

4

1

A<-1000 n 4>1000; Ho 4>1, Tak yro A>1000.
C-6

2
2 2

1. Szj.(t—x-i—ljdx:[—“—x-!—x]
\x x 2

1

:—2—2+2+4+l—1:§.
2 2

2 6
2. J (3 +N4-x" )dx — mromans (GUrypsl, orpa- i
[ TN
HU4YeHHON JmHusMU )=0, y=3++4— X’ ux=2 2
u x=2: Ora Qurypa — NOPSIMOYTOIbHUK CO =
2 0 ] 4 6
cropoHamu 3 1 4 u onykpyr paguyca 2. Tak uto ,
5 .
§=34+72 _oni12. “
-6
Cc-7
6 2
Ilo popmyne Hetotona F(f)=m-a(t), Tak uto a(t)=F(t):5= gt g Tax
t

kak a(®)=V'(t), T0 V(t):§t2+5%+C, a Tak kak V(1)=3, To
t

3 1 1 3, 1 1
3==+—+C,Toectb C=2—u V(t)==t"+—+2—. S"(6)=V). IlosToM
st s (1) rUREr @O=V® y

5

5(5)-5(2) = iV(t)dt = j(§t2+i+21jdt =[lt3—i+ﬂtj

\5 52 S 5 505

2
:25—i+11—§+i—2:30,06 (M) .
25 5 10 5
C-8
X4
1. Haiigem Touku mepecedeHus ”a +x° =8 s x4+4x2—32:0, x2:4, xt2. y=2.

IInomans Haj mapabosol paBHa CyMMe IUIOLIAfIeH CEKTOpa, OrPaHUYEHHOTO
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V+x’=8, y=x 1 y=—x y>0, QUTypBI, OrPAHUUCHHOI y=X H y = x7 u urypel,

2 2 2
OTPAHUYEHHOH y=—X U y = x? .Te. 4+j[x - XZJdJﬁJ (—x - 2] dx=

2
8t (XX ¥

=— 4| === +
4 2 6 .

Inourans mox mapadomnoit S, paBHa momaay Kpyra 0e3 IUToMaal Hal mapa-

= 21r+ﬂ
3

=—+2——+2——=—+

8 8 887ti
4 6 6 4 3

4
s 2n+—
Gonoit. S —8n—[8—n+4j on—t. i 3_6m+d Smt2
4 3 3 S 6 4 18n-4 9n-2
"3

31 2
sin® xdx = j(il cos 2x) =
0 2

3 3
_ J-(i_cost_s_l cos4x]dx J.( cos2x c0s4x]dx:
W2 72 7% ! 8

4 2 4

S —w|a

[\
S t—w|a

2
[1_ cos2x + cos Zx}ix_

§nffsn9f

8 8 64 64

3 sin2x sin4x
=|=x- +
8 4 32

0

Cc9
(a—c)x
1. TlonepuHOE ceveHHE — MPAMOYTONBHUK CO CTOPOHAMH | a B u
bx (a - c) X bx
b- ik Tak 4ro  IUIOWIAMb S(x)=|a- P b- )=

_ 2
=ab—x[b(a C)+ab]+xb(a c). Torma:
h h W

2

h X X
Vz_[ ab—7(2ab—bc)+—2(ab—bc) dx =
0 h h

h

2 3
= [abx —;—h(Zab —be)+ 3"7@1) —bc)] — abh —§(2ab —be)+ g(ab —bec)=

0

=ﬁ 6ab —6ab + 3bc + 2ab — 2bc =@ 2a+c).
6 6
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2. Ilycrs BbicoTa wmumuHzapa FH. Torga IIOTHOCTh —IUIMHIpPA

=—= . PaccmoTpuM 9acTe munuHApa, OTPaHUYEHHYIO VIIHHI-
v 7wR°H

PHUECKHMH TTOBEPXHOCTAMH pajuycoB x u x+Ax. Torna o0beM 3Toi yactu

x
npuOnmxeHHo paBeH 2nxHAx, a Macca , CKOpOCTb R’ KHHETHYe-

2
R
2 3 4R
m v mx”Ax mxdx mx'| _m

cKast dHeprus W ~—2 3~ . Tax uto W = I — ==.
x 2 r* R 4R 0 4

C-10
1. PaBencTBO HEBEpPHO.

2
31 —4_2\6—2_\/5 YTO HE PaBHO 9-53
B+l) 44203 24437 9453
2

Taxk xak (

\/a+\/a2—b +\/a— a’-b

2 2

2 2 2 2 B

:a+\/a2—b 42 [a+\/a2—b][a—\/a2—b]+a— at—b B

=a+2 7‘12_(02_1)) —a+-b.

4

a+va*-b +\/a— a*-b

2 2

, 9TO U TpeOOBAIOCh AOKA3aTh.

H
o
Q
+
S
Il
-

et (Na—B)(Ja+vB) (Va-b)(¥a-5)(¥a+Yab +¥5)
= (Va +B)(Ya +Yab+35).
2 e
(WW@)

1 1

= < =
1992 +3/1992-1991 + /1991 %/19912 +3/1991-1990 +3/1990
1911990 =31991 -3/1990.

31991 +3/1991-1990 + /1990

o

4. 1992 31991 =

64



http://alexbooks.ucoz.com

To ecThb 31992 —3/1991 < 31991 —3/1990 , TaK 4TO

31992 +3/1990 < 231991
C-11

1. \/2+\/§-\/2+\/2+\/§-\/2+\/2+\/m-\/2—\/2+W:
:\/2+«/§~\/2+\/2+\/§ ~\/4—(2+m):

:m-\/2+\/2+\/§-\/2—\/2+\/—=\/2+\/§-\/4—(2+\/§)=

=\2+3y2-3=Va-3=41=1
2.0) x1=7x ~1); Ax ~ DR + Y +1-7) =0; x - +¥x - 6)=0;
Ix =t (-D)(E+-6)=0; (=1)(=2)(+3)=0; 1,=1, £,=2, =3, x;=1, x,=8,
X3_—27;

0) %/(x + 1)2 21 3%/(x - 1)2 ; x=1 — He sABIsETCA KOPHEM YPaBHEHHS,

2
TaKk YTO MOJENMM Ha 3(x—l)z: 3()”3 _217(%):3; 3x+i:
x— x— X

P2t-3=0: =1 u 1,=3; Ly XL
x—1 x—

=27; x+t1=1-x u x+1=27x-27;

x=0u x. =—
2 137

Y2 _4p yr s P
3.a) [ NN Ya - \/Z][\/;H]

[t e

_[@%wz-ﬁ_z%_@]_[f J’J ab (Y +45)
- a4 ) W)
=—3/a npu b>0 u a=b;

0) \/a2+ax/§+2+\/a2—ax/§+2:\/(a+\/5)2+\/(a—\/§>2:

w

2a, ecnmu a> \/—
‘a+\/—‘ ‘ \/—‘— 2\/5 npu —\/5<a<«/—

—2a, npua < 2.
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C-12

1. N0-x-33-x=1; mnyers 3Y3-x=b, Yl0-x=a, TOrmA
a-b=1, Ja-b=]l, Ja=1+b fa=1+b '
@ - =7\ +ab+b* =7 (145 +b(1+b)+b> =7 B> +b-2=7
a =2, a =-1, = =

{bllzl H{bj:—z;{lo * 8’1/1 {10 x=-1, x1=2 ux,=11.

3—x=1 3—x=-8
2. {x Xt 3y\/; =36, CJIOHM H BBIUTEM ypaBHEHUS,;

iy +3xfy =28

X\/;+3x\/;+3y\/;+y\/;:64’. (\/—+\/’)3 .
{X\/;—3X\/;+3y\/;—y\/;:8 ’ ( )3 {

Vx = 3’{x

CJIOJKUM U BBIYTEM YPABHCHUS;
{f y

m
o

99
1.

C-13

3 3
+ —
Joidh ok

3 3
(k)| (o)
N + =2-3+2-3=12.
2%+3% 2%_3%
2
2. ¥*+d’=d° M vdl=d? m® +n* +2mn :az(m+n)
. 2mn 2mn 2mn
2 o ofmien’ 2 o mP+n®=2mn 2(n—m)2
Y -a=a|———|+a =a =q .
2mn 2mn 2mn
1
Tak kak a > 0 w n > m > 0, TO (xz_mz)ézﬂ’a

e}
N

2 oy N2mn
(o)

Hanee (x2 +a

a n+m n—m

( _
2)%+(xz_a2)%:m[ L1 j:az@) )
az)%_m[ o1 )_—me

a

_1
(x2+a2)é—(x2— R
n+m n-m a(n”—m")
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1 1\ 2 2n~2mn N
2 2\ 2 22y PPN 2 2
Taxk uto " +a) 1+(x @) - = a2(n JQm_) :[_ﬂ) _m
— — — n
(x*+d*) 2=(x*=a%) 2 M "
a(n—m")
C-14
1 y=1glgl0™; y=lg((x+1)Ig10)=lg(r+1). o
7-43)(7+ 43
2. (1-4)" = { A = ) = ’
(7+4\/§) |
3,8 B 2;
:L‘m)”:(ﬂ%ﬁ) ¥ Tax  uro
(7-43)" X
-6 -4 -2 2 4 6
3,8 -3,5
(7—4J§) <(7+4J§) .
2

3.y =2 -2 15 222 1520; 2';
t2—8t+1520; t<3 u =5 2'<3 u 2x25; D(y)=(—oo;]og23]u[]0g25;oo).
E(y)=[0;00).
C-15
1-x
1.2) 2*’”{%} 27 =2 = L - Dt T 1) = 0;

xx—Dx+1)=0;x,=0,x=1,x3=—1;
1 7 1 1
6)9 -2 2=2"2 3%, 332 13 280 240" 2 4.3 290" 2,
1

4.9x—% :18.2)(—5; (%)X—% :y; x_%zl;le,s-

X2 —9x+14 5
— -2 —
24y 25 o sp L0 () T) 033070
x-3 (x - 3)
6) X*2" 1> 42" (2 -1)~(2"-1)>0; (X~ 1)(2*-1)>0; xe(~1;0)U(1;0).

C-16

1
2.2 _of . 1 A2 2x e
1. a)4 +Ax+14_9(2 + Vox)s 2@ 242 Y 10=92 2 ); 242 =
20-96+10=0; 1=2, 1, = ¥;2427=2 w 2" +27" = 3 2'=y; y2y+1=0 u

27-5p+2=0; y=1,y=2m y=13;

x1:0, x2:1 N X3:—1 .
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0) (\/5+2\/€)X+(\/5—2\/€)X:10; MyCTh (\/5+2\/€)‘X:y, TOrJa

(m)x_[wls—u%m/su\/%]x_ 1 LU
V5+246 (5+2J€)x vy

Y=10p+1=0; 3 =5+2V6, y, =5-26; x=2, x,=2.
2. 3 >(%)‘Cm‘; 300 5 3700 gine > jcosa]; sinv + [cosx| > 0;
xe (—E + 2mk; on + 2nkj ,keZ.

4 4

Cc-17
1. 1g56=1g7-2°=1g7+31g2=3a+b
1

1 1 2

1+

21 Slog 2 1 1+1 log 2 !
og x ry og,, x og a
2000 TRTH8 r H)2=(x 2N H) 2= (x

1 1
=(x- 24X +1)2 = ((x+1))2 =x+1.

3. log_3>log, 23=15= log, 33> log 5. To ectn log,3>log;5.

1
1+10gx 2_'_2210g2 x+1)5 _

C-18
1. Cm. rpaduk.
pag 6y
2. 1gtglo+lgtg2°+.. +lgtg88°+1gtg89°= 4
=lg(tg1°-tg89°)+lg(tg2°-tg88°)+...+
+lg(tgd4°-tg46°)+lgtgd5°= 2}
=lg(ctgl®-tgl°)+lg(tg2°-ctg2°)+.. .+ X
+lg(tgd4°-ctgdd°)tigl=lgl+igl+...+lgl= 0 2 4 6

=0+0+...+0=0.

3. y=yflgtx—dlgx+3; lgemr 24320, <1 m £23; lge<l u lge>3;
D(y)=(0;10]w[1000;00).

C-19
x+2>0
. > x>0, x21 (x>0, x#1, .
L.a) log,(x+2)=2; %ig—?l” {xz—x—Z:O’ {x:—l u ox=2"" 2.

4 4
0) logl x=x—4;x=3""; 3ameTuM, UTO X — BO3paCTaeT, a 3~ — yOBIBaET,
5
TaK 4TO YpaBHEHHE HE MOKET UMETH 0OJIee OJHOTO KOPHS. 3aMETHM TaKKe,
4T0 X=3 — KOpeHb. Tak 4To pelieHne ypaBHeH s X=3.
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2. a) lg(x-1)+lg(x-3)<lg(3]x-3); lg((x-1)(x-3))<lg( ¥ x-3);

x—1>0,

x>1,
2—3>Q x>3, x>3, x>3,
3 x-3>0, x>2, (x—4)(2x-3)<0; |L5<x<4;
x2_4x+3<%x_3; 2x" —11x+12<0;
x€(3;4);
6) 2/ —xlgx>0; O6nacts ompenencmms xe(0;11. Ho 27750, a

Jiex

x1gx<0 mpu x€(0;1]. Tak yto 2 —xlgx >0 npu Bcex xe(0;1].

C-20

1
1. a) log.i(x-0,5)=log, o s(x+1); log (x-0,5)= m ;
X+l ’

log,+1(x—0,5)=1 u log,+;(x—0,5)=1;

x—-0,5>0, x—-0,5>0,
x+1>0, x+1#1, u <x+1>0, x+1=1,;nepBast cucTemMa pEIICHUSI HE
x+1=x-0,5 1
x-0,5=——
x+1
S x>0,5, x>0,5, x>0,5, -1
P +0,5x-0,5=1; |23 +x-3=0; |x=1 w x=-34;"""
1 1 |2
0) [——log x|+—=|=-log  x|.
e AR PR

l)logyxsy, T.e.%—logym—%:%—logyx, BEpHO [UI1 BCEX
8 8 8

1/.
X2 s

2) %<logyx<y, T.e.%<x<y; logyx—%Jr%:%—logyx;
8 8 8
log%x:y, XZ%fHeBXOZ[I/ITB (%;%);

2 1 1 1
3) log x>=, 10 ectb 0<x<—; log x——+—=1log x-—
) gé 3 2 gé 373 g%

—; 0=—— — He
3
BEpHO. 3HAYNUT x €[ %;oo).

2. a) log22x+log2x2£—1; log22x+2log2xS—1; log,x=t; AH21+1<0; (t+1)2S0;
t=1; logoyx=—1; x=0,5;

0) logrx/g < —logYS; log,5=y;
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T 1 %+%y205 y=-1, y=-1, 1
E+Ey<—y; -y 20, y<0, y<0, - <ys<-l

Ve Vy<y®s (28 -y-1<0; |-V <y<;

1
——<log 5<-1;
2 g

1)o<x<l: —ss>L L L
X

Jx x’ 25 5

2) x>1: =S <5< L HEBEPHO HU NpH Kakux x>1. 3HaunT x € (z—ls,ﬂ .

Jx x

C-21
2 —_
a) o , I+ 6log42y .5 PelaeM BTopoe ypaBHenue: 2'=t; 26+yt—y*=0;
y =y-2"+27
_v+ .
t= y;3y; h=y, t, :%, TO ecTh y=2" umu y=2" ' Ho y>0, Tak 4to

:2x+l’ :2x+l _ x+1 X :1, X :4,
y27 ; yz > ; yz 2 s ; 1711/1 2732
X —1+310g2y X :l+3(x+1) x =3x-4=0 |V, = Y, =34

y+1

2
6) (2‘ + 1! =9,. pemaeM  BTOPOE  YpaBHEHHE;, X+ =x+y:
X

2
+y =x+y

xh =X 20y, x(xt2y—1)=0; x=0 wm x=1-2y; npu x=0: (2°+1)2""'=9;

2}'“:%; 1+ y:logzg; y=2log,3-2; mpu x=1-2y: (2" ¥+1)2""'=9; 2'=t;

[%+1]2t=9; ﬂ+2t:9;2t2—9t+4=0; t=4;¢ =1; =4 u 2 =l ;=2 H
t t 2 2 2

y=1I1; x;==3 a x,=3; Ho napa (2;-3) He MpPOXOAUT, TaK KaK x+y JOIDKHO
ObITh Oonbie Hys. Tak uto (0;2log;2-2) u (3;-1).

C-22

1. a) He oOpatuma, Tak Kak y(—1)=y(1)=2;
6) He oOpaTuMa, Tak Kak 3To HempepsiBHas QyHkuust u y(—3)<0 a y(0)>0
3HaunT Haimeres x;<0, u9ro y(x;)=0, HO 6
(1)=0=y(x,). 3HauuT HEe oOpaTHMa; y
B) OGpatnma, TaK Kak 3HaYeHHE ) B PasIMYHBIX 4
TOYKAaX — Pa3IUYHEI;

r) O0OpaTnMa, Tak KaK 3HAYE€HUE } B PasIUYHBIX 9
TOYKAaX Pa3IUIHBI.

2. Moxert: cM. rpaduk.
72\ 4

)
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C-23

1. fi(x)=x"e £y (ex273x)' =" oy (2x—3)e"273x =t (2x°-3x+1).

f()=0 nmpu x=1 u x:%. f(x)>0 mpu x<% u x>1, f(x)<0 npu
%<x<1,TaK aro x =1, x :%,

log, (x? —4x+1
2. y=3 (< -40) i y="—4x+1  mpm
x*—4x+1>0 (cm. TpaduK).

3. CpaBHUM m—zn In3

NN . Ans yHKImMM

Y

1 Inx

e e

71(x)>0 mpu 0<x<e”. Tak 4o f{x) — BO3pacTaer

pu 0<x<e’, Tak uTo A2)<f(3), To ecTh In2 <— In3

10 ecTb V31n2<~/21n3
NN
unu In Zﬁ <In 3‘5 , 3HAUUT ZJ5 < Sﬁ.

2

4. f(x)=(2x- 1) " . Tlepoobpasuas F(x)= 211 5 +C.
n

C-24

1. a)

f(x)=(logs*(x*+cosx))'=2log;(x +cosx)-(logs(x*+cosx))'=

_ 210g3 (x3 +cosx) ~(x3 . cosx)’ _ 210g3(x3 + cosx)(3x2 _sinx).
1113(x3 +cosx)

b}

lnS-(x3 +cosx)

0) f'(x)=(lnsin%) (21:12) /S;OS// /ctg/
ST

I+ =In(x’ +1)‘ ~1n10~In1=1n10; /(x) = (151’ x) —(In"x) =

3lnx
:3lnx~%—3ln2x-%€ == (1-Inx); f(x)=0 mpu x=1 u x=e. f(x)>0 npu
1<x<e u f(x)<0 npu 0<x<1 u x>e. Tax uto f{x) — Bo3pactaer npu 1<x<e u
fx) —y6bIBaeT mpu 0<x<I u x>e.
C-25

1. y:xx; y= e]n x© _ exlnx ;y/:(exln.v)y:exlmc.(xlnx)qzexlnx(lnx+1)zxx(1+1nx).

2. 316,08 —3/32,60 ~—0,005 .
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3. y=(x" —2x+1)l -xﬁ+(x2 —2x+1)(xﬁ)' =2(x_1).xﬁ +42(x-1)? JCES

! 1:\/5—1. y>0

i

npu 0<x<\2-1umx>1, »'<0 npu V2-1<x<1. Tak uro Y — BO3pacTaeT
Ha [0;\/5 —1]U[l;0) 1 yObIBaeT Ha [JE - 1;1} .

=x/§(x—l)xﬁ71(x/§x+x—l) ;=0 mpu x=0, x=1 1 x=

C-26
1. Kaxxnprii pa3, uepe3 3 gaca — ocTtaeTcs MOJIOBHHA BEIIECTBA. 3HAYUT JI0-

1,
mycTuM, depes ¢ gaco octanercs 0,25 kr. Torma y % =0,25; ZA =32;
2 3
% =5,¢=15 (u).

2. 3y"y'=%; ()=, tak uro y'=Ce' u y=3 Cle“ , TO €CTh y:Ce5 (roe

C:g/ﬁl).

3. y"=0,25y; ofmee peuieHue y = acos% +bsin%; T.K. y(O) = %, TO

3 , \/g b ﬁ \/g 3 X \/g X
a==, Tk y'(0)=——, TO —=——,b=—", y==cosT+-—sin-=
2 4 2 4 2 2 2 2 2
= ﬁ(\/—%cos% + %sin%) = ﬁcos(% - %) = \/gcos(% +11%) .
Bapuanr 10
C-1
1. Hpu x>0 F'(x)=(x"*)'=dx’=f(x); mpu x<0 F'(x)=(—x")'=(—4x>)=A(x) IIpn x=0:
3
F'(0)= limM =x*|x|= f(x). Tak uro mpn Beex F'(x)=A(x), uro u

x—0
TpeOOBaIOCh JOKA3ATh.

1 2\
2.a) Senserest, T.k. F'(x)=(V4x 37 +7) = (4" -3x7) =
2V4x -3y ( )

4
_M0x 3x f(x) mpu Beex xe(1;2);

Vax® -3x%

0) Her, Tak kak F(x) u f{x) onpenenensl He s Beex xe(—2;—1).
C-2

1. O6uwmii Bux nepBooGpasHoi amst f(x) = ; D F(x)=Vx’+1+C, a
x“+1

TaKk Kak M(\/§;3) npuHaANeKUT rpaguky F(x), o 3=~/3+1+C,C=1n
F(x)=1+\/x2+1 .
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2. a) Tak kak f(x):sinzx:ﬂ,m i

F(x):%—Sin2x4+C; 4

6) F(x)=vx’+1+C.

X

C-3 6 -4 2 0 2 4 6

a) f(x):ﬁ+3 cos(3—4x)+l, F(x)=2tg(x+1)— %sin(3 —4x)+x+C;

6) g(x)=xcosx—+/1+2x; Tak Kak (xsinx)=sinx+xcosx, To (xsinx+cosx)=

=xcosx 1 F(x)=xsinx+ cosx—%d(1+ 2)6)3 +C.

c4

0 % x
a)S=[(x+2)dx+ | 2cosxdx:(x22)(+2x)\‘j2+2sinx\02 =—2+4+2=4;
-2 0

0 4 0
6)S=j\/§dx+[\/§dx=—%3\/—x3 +3«/)73 18483l
X 0 3 9 3 0 3 3
C-5
3 - sy %"
1.a) j 12sm[——xjcos[§—xjdx j 6s1n[z—2xjdx— 300s(1—2xj =3;
% % 5
)} 6x°dx _(_ I T_ 1,138
X -1’ 2 -1)), 53 15 795’
-1 -1
2. j'd);—l—l —1:‘ L ‘ ‘1‘ L <01npn l4>10, T.e. 4>10
-4X -4 4 ‘A ‘
(T.x. 4>1); ‘<0 001 ipu |A[>1000, T.e. 4>1000; ‘<s mpu |A| > A , T.C.
1
ey
C-6

1. % ,=x=2 mpu X'-2x"-9=0; T.e. (x'—27)-2(x"~9)=(x—3)(x’+3x+9—2x—6)=

=(x-3)(x*+x+3)=0 npu x=3; u mpu 2<x<3 72 >x—2, TaK d4TO
X

S=}(%2—(x—2))dx:(—%_x%+2x)z: 39 +6+9+2-4=1.
2
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2. NHTerpan paBeH riomaau (Gurypsl, orpaHu-

6ty
YeHHOM THHUAME ¥ =3—V9—x" Hx=3 ux=3 1 4
y=0. DTO MPAMOYTONBHHUK CO CTOpPOHaMH 3 U 6 5
0e3 MoNyKpYy»KHOCTH pajuyca 3. K / X
-3’ 2 d 214 6
Tak uro S=6-3— =18-4,5n. 2
Cc-7 B

Ilo popmyne Herotona F(f)=ma(t). Tak uto a(t)=F(t):m=6t - % . Ha-
nee a(=V(f), tak uro V(t)=3¢+ %2 +C, a Tak kak V(2)=2, To

TaK KakK

2=12+ 14+ C, max uro C=-101; V(t):3t2+%2—1012;

8

S"()=W(1), T0: S(8)—S(3):TV(t)dt:T(3t2 +%—10%)dt: (ﬁ —%—ﬂtj
3 3 t

=512—%—84—27+%+6%=4321%2(M).

C-8

1. Haiimem TOYKHM mepecedeHwst y4+y2:2, y2:l, y=t1, x=t1. [Inomanp
BHYTPH TapaboJibl paBHA MIIOMIAIN CEKTOPA OTPAHHYCHHOrO y +x'=2, y=x,
y==x, x>0 CIOXEHHBII C IUIOMAAbI0 (GHUTyphl, OTPAHUYECHHOH y=Xx H

3

o 2
y =~/x ¥ ¢ mIOmaNBI0 UrypE OrPaHHYCHHONR y=—x U y = —/x . S = Tn +

1

+'([(\/;—x)dx+'([(—x+\/;)dx:§+2E‘;(\/;—x)dx: Z+2[§x x—xzjo =

= % + 2( % - %) = % + % . IInomanp BHe mapaboibl paBHA ILIOLIAAH

S T +1
Kpyra 6e3 S|, To ecTb S2:2n—(g+%j:3—n—l~ fothz

2 3’?1_3%_%_9n—2'
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8 4 32 16 8 64 8 4 64

sin| 2x— | sin| 4x- T
|3x, 6) ., 3)) 31 N3 m 1 _4n-8-3

C-9
1. Honepeqﬂoe CCUCHUEC MHOI'OTpAaHHHKA — MPAMOYTOJIBHUK CO CTOPOHAMHU

P L e B A ES Y PR

h

14 =}S(x)dx=f[AB—x[(A_a)B + (B_b)A]-f-xz (A_a)(B_b)]dx:

0 0 h h

x
h 2 h 3

—[ABX_(B(Ah—a)+A(B—b)j 2 +(A—a)£B—b)x3]

= ABh —%((A ~a)(B —b))+§(A —a)(B-b)=

= %(6/13 —3A4B+3aB -3AB+3A4b+2A4AB —2aB —2Ab+ 2ab) =

=%(B(A +24)+b(A4+2a)).

2. ITnomaap yactu chepbl, 3aKIIOYCHHOW MEXIy TIOCKOCTSMH, TIPOBEACH-
HBIMH Ha TiIyOuMHe X M x+Ax, paBHa S,=2mrAx, HaBleHHE Ha 3Ty YacTb

r

r r 2
P ~xS, pg=2nrpgxAx Tak 4yro p= j'2nrpgxdx = 2nrpgfxdx = 27crpgx?
0 0

0
3

=mr’pg , TIe P — IIIOTHOCTH BOJBI, g —yCKOPEHNE CBOOOIHOTO MaIeHNUsI.

C-10

3
153) 1433494343 5433 243 )
1. Bepno, T.k. = = U | — | =

22 8-2 8 32041243
841234184343 (26415V3)(123-20) 2941203 5433
20+124/3 144 -3 - 400 32 8
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2

2 2

2 2 2 2

I PR \/a-&-\/azb_\/a\/azb
a—2 7751—\/5.]“.0.\[(1—\/5— 5 5 .

b - Vh)la +b)_(Ja = Vb)¥a +95)¥a ~Yab +3b) _
Y et foe
=(a—b)Rla +ab +b).
3 B _ (hooo1y’ - R/10000)’ =
10001 -3/10000 3100012 + 3/10001-10000 + 310000
1

_ m_Z.J[a+mJ[a— az—b]+a_ 2 —b _

>

1
_ B _
3100012 + 3/10001-10000 + /100012 10000% + 410000-9999 +3/9999>

3 3
J10000) —(3/9999
= ( ) ( ) =3/10000 — /9999 .
310000 +310000-9999 + 3/9999?
T.o. 310001 —3/10000 < 310000 —3/9999 , u /10001 +3/9999 < 23/10000 .
C-11

1. \/33+\/§-\/6+\/3+\/§~\/3+\/3+m ~\/3—\/3+W -
:m-\/6+m-\/9—(3+m):
m-\/6+m-\/6—\/3+\/§:\/33+\/§~\/36—(3+\/§)=

2.
) x+1=3x+3; Ax + DAL =5 +1) =335 +1); 4% = 15 (1+1)(P—t-2)=0;

=1, =1, 5=2; x,=1, x,=8,;

0) {/ 1+x) : +2{/ 1-x) : :3%/1—x2 x=1 — He ABIAETCA KOPHEM, TaK YTO IO-

1
JIeJIUM Ha \/1— 1+x +2= 3/1+x ’i+x—tt—3t+2 =0; t,=
\ —x - x

=2 1-4—)6_11/I I+x
1-x 1-x

; I+x=1-x u 1+x=8-8x; x=0 u x—§
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3.a)

a-b [7 7] (\/;—\/3)(\/;+\/E)(1+1J:
Yo Aav i~ Yo o) (Ya-4)(Va+3b) \¥a ¥
(Ya-Ab)(Ya %) (4fasyfp) (Ya+¥b)-Yab
D [ ab J Vol

=4/ab , (upu a>0, b>0,

a#b);
6) Jxr2vo—l +fx—2dx—1= \/1+J_ \/(\/T_l) =

N I N e R N A R BN A | {2 x>2,

Jx-1, 1=x<2°
Cc-12
1. 3Y9-x+37+x=4 3Y9-x=a, Y7+x=b,TorNa {Z;Zb[; 1,16;
a+b=4 . a=4- a=4-b .
a’—ab+b =4 (4- ) (4 b)b+b* =4 3b° ~12b+12=0’
a=2, 19-x=8,. _
{b=2= {7+x:8’x L

x2+x3,xy2 -30 xx3/x(\/3 x2+,3/y2):80, s .
2. 2 e ; (32 %/»2 ~ ;3—\/7:16,T0 ecTh — =18;
v et =5 | yiy |yt +Vx7 =5 Uy y

xt8y; mpm x=8y: 64y° +8y\3/8y3 =80, y2=1, y=t1x=£8; npu x=28y:
64y2 —8y\3/—8y2 =80, y2=1, yxl, xF¥8. To ectb moaxoasr pemenus: (8;1);
(=8:1); (=8:=1) m (8;-1).

C-13

1.

L S R A A N N U [ T U U A U T T T

52.20453.22 | 152235322 |_|5%.2302045%) | | 5°-23(5° -2%)
1 1 1 1 1 1 1 1
26 456 5626 26 456 56 -
=10+10=20.

2. (a+x)_0’S (b+x)_0’5 =(x/£+a)70‘5(@+b)70’5 =
= (Vab) " (Va +b) (a=x) " (x-)"* =(a—ab) " (Vab -5) "’ =
()" (- 5)
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Tak uto (a+ x)fo’5 b+ x)’o’5 +(a— x)fO‘S(x _ b)’o’s _

0.5 1 1 -05( 2Ja
~(Yab) [@@*&-@J‘(@ [bJ

(a+x) P b+x) " —(a-x) " (x-b)" =

_ 0,5 1 1 _ <05( -2b

N e RN =
Tac ato ((a 0 50 B (a0 ) J :( 2 ] b
—2\/5 a’

(a+x) " x+b) " —(a-x) " (x-b)""

C-14
Lrl‘fgzl‘(’gz“ 1;:1%2((l—x)'logz4):logz(2—2x): i
= 1+logy(1—x).
33 ((5-246)+(5+2V6))*" s
2. (5- = -
(5-2ve) Gr2ve"

1 b 33 31 §

=(—5+2\/gj =(5+246) " <(s+246) . o \

To ecth (5—-246)"° <(5+246)" .

3. y=A3"=3"2420; 37-3"742020; 3'=r;
£9r20>0; <4 u 5, 3<4 u 35
D(y)=(-o0; logs4][log;5;0), E(y)=[0;00).
C-15

2 I+x 2
l.a) 3" "= (%) . 5 35 =37 P 1= 1—x; X +x+2=0, pemennii Her;

6) 4" 3223 g0 0 g g g i3 3 3

4oz ()R Yt

*+3x-10 2

2. a) 8,6 x=3 Sl; X +3x_10§0; (x—2)(x+5)
x-3 (_x — 3)

0) x2.3X+9>x2+9-3~‘f; (x2,9)(1,3")<(); (x73)(x+3)(173"‘)<(); xe(3:0)U(3:0).

C-16

X ! _ -
1.a) 9 %+%X+26:16(3X+3 ) 33  + 2 + 37 + 20 = 16(3'+37);

<0; xe(-0;-5]U[2;3);

X =N, 2_ () 5 — _10/. X_ . 1/ _ 1/ _1 X
3437=t; 3-166+20=0; 1=2,1, =104 3'=y; y+/y_2n y+/y_ 9%
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Y -2p+1=0 u 3y’ -10y+3=0; y=1 my=3 m y = 1£;3"=1,3"=3 u 3" = 1/ =0,
X=1, x571,

6) (T +VA8) + (T -/48) =14; N7+448) =y, 7torma
(T+48) - (J7—/48)" =(49-48)" =1,1ak w0 W74y =L,

y

y+%v =14; y*14y+1=0; Y= 7++/48, ¥, =7 -/48; x;=2, x)=2.

1 —ctgx . .
2. 2% >[5j ; 229 tox>ctgx; ctgx—tgx<0; 2ctg2x<0; ctg2x<0;

xe(%+nn; %+nn)u(—%+nk;rck) ,n, keZ.

Cc-17
L 1o _ g8 1g(1000:125) 3-1gl25 3-3a
el 130 1g(10-3) 1+1g3 1+b
log(log, x+1 —3log _ log, x
2. {/logZsz +log x-x el )+%logix4+2 03 =

log2 log3 x

:i/l +2log x+log, x(log2 x+1)+ %(2log2x)2 +2

3
:i/l + 210g2 X+ logzx+ log2 x+210g§x+ logix =3 (1+ log2 x) =1+logyx.

10
- 10 10 100
3.5>31 nostomy 5>37 | Tak 4to log35 >7 ; e >+/2 , Tak Kak m >2.

Tax uro log3 5542

C-18
1. y:HInx—Z\—l ; y=1-Inx mpu 0 < x < ey=Inx—1 12y
npu e<x<e’, y=3-Inx mpu ¢’ <x<e’ u y=Inx-3 3
npu x>e. 6
2. lgtgl®lgtg2e.. .- 1gtg88°-1gtg89=0, Tak Kak .
lgtgd5°=1g1=0. ;
3. y=ylg’x+5lgx+4; Igx+5lgx+4>0; lgr=r; f
£H51+4>0; <4 u £2-1; lge<—4 u lge>-1; DO)=(0; S
107*]U[0,1; ). N
C-19
x+6>0

) JJx>0,x=L 0 (x>0, x=21,  __,.

19 log et { AT S
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0) logxx/g :—logXS; logXS:y; /%4—%); =—y;
—y>0,
] 1<y <0, 1<y<0,
é 7y>0 { Toy-1=0 { =Ly==)3 0 %
2. a) Ig(2x—1)+lg(2x—3)>1g(3x-3); 1g((2x 1)(2x-3))>1g(3x-3);

2x-1>0, x> ) 15

2x-3>0, : { 435 0
45> —8x+3>3x—3; (x=2)(4x=3)>0
X X+3>5x—3; 45° —11x+6>0,

x>1,5, )
x< % x>2%7 2
6 N10-x . . .
) 2 —(x—9)Ig(x—9) <0 ; O6macts onpenenenus: xe(9; 10], Ho mpu

V10-x

Takux x (x-9)lg(x-9)< 0, mosromy 2 —-(x-9)Ig(x-9)>0, Tax uro

peleHuii HeT.

C-20
1.a)
0,51g(8—x)=1g(1+\/x+5); lg/8—x =lg(1+\/x+5) V8 —x=1++/x+5;

8§—x2>0,
V8—x—+vx+5=1; {x+5=0,

8§—x-2 (8—x)(5+x)+x+5:1;

~5<x<8,  [-s<x<8 o [-s5<x<g, %=L
(8=x)(5+x)=6" [40+3x-2"=36" |x’-3x-4=0, x =4,

Ho x=4 — nocTopoHHMI KOpeHb, T K. V8 —4 —+/4+5=—-1=1. Tax 4ro x=1.

0) l—loglx\+1=2—log]x.
9 9
1) logleI,T.e. le: 1—1og1x+1:2—10g]x — BEpPHO IIPU BCEX le;
9 ? 9 9 ?
2) I<log x<2, 1O  ects i<x<l: loglx—1+1:2~log1x;
9 81 ? 9 9
1

lo x—lx—1 HE BXOJIUT B i., ;
gl bl 95 8159 b

9
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1
3) 10g1x22, TO €CTh 0<x£§: log x—1+1=log x—2 — HEBEPHO HH
9 9 9
1 1
pH Kakux x €| 0; s . BHAYHUT pelIeHne X € 5;oo .

2. a) 10gix+10g4x/;>1,5; logix+%log4x>l,5; 10g4x=t; 265 +1-3>0;

(=1D)(2t+3)>0; t<-1,5 u £>1; logyx<—1,5 n logyx>1; 0< x <% u x>4;

0) logx2xs ,llogx(2x3); 1+10gY2£ llogY2+3; logYZ:t; I+t<~t+3;

14120, 1>, . .
3>0  ;dr>-3, : S o1<i<1;
El++t)2<t+3 ;2+t—2<0 <(t 1)(t+2)<0 {2<[<1 t

—1<log,2<1.

1) 0<x<I: l222x;0<x§%;2)x>1: l§2£x;x22.
X X

Pemenue: x e (0; %] U[2;0).

Cc-21
V2 -15y+56 _ x 20, x20,

a) X =1 132 _15y+56=0; Y, —7y =38,
y-x=5 x=y-5 X =2x, =3

x1=2, x2=3,

{yl=7 H{y2=8;
¥ =y =36, |Vx (W - y)=36
{y Ty =72 {\/;(y v —xlx)=72

; IOJICIUM BTOPOE ypaBHEHHUE

%

Ha [epBOe, MOIyUUM: ~= ;

6) {xz—\/5=36, . \/M(M\/M*J’M)=36,

¥ —xfxy =72 M(\Y\M*X\M)ﬂl
x>0 Torna \/;(x\/;—y\/;)=36,‘ R ﬁz_l vt e
>0 r (o —xdx) =72 Nl

1) ecm {

X
MOXET OBITh, TaK KaKk —— >0 ;
Yy

81



http://alexbooks.ucoz.com

=

2) ecnu {x<0’ Torga \/;(—x —x—y\/;):%; \/__:l, TaK 4YTO
y<0 V= (-or —xd=x)=72 -y 2

\/; =2J—x ; y=4x; x* —4x[x4x =36 s X2 +8x7=36; xX’=4; x=2; y=3_.

3) Cuyuait x=0 unu y=0 He SIBIAIOTCS pEeLICHUSMU. Tak 4YTO pelIeHue:
(=2;-8)

C-22

1. a) He oOpartuma, Tak Kak y(—1)=y(1)=2;

0) Tak kak ¢yHnkius HenpepbiBHa 1 ¥(0)>0, a 1(1)<0, a y(10)>0, To cyre-
ctBytoT X;€(0; 1) u x,€(1; 10), Takue uro y(x;)=y(x,)=0. Tak yro GpyHKUIUSA
HeoOpaTuma,

B) (yHKIHS BO3DACTAET Ha BCeil MPAMON, Tak Kak y=3x’+7>0, Tak uto
NPUHAMAET Pa3HbIe 3HAUEHHS B Pa3HBIX TOUKAX, TAK YTO 00OpaTHMa,;

1
R

r) dyHKIMs 06paThMa, Tak Kak y = >0 mpu Bcex X, 3HAUUT (PyHK-

U5 BO3PACTaeT.
C-23

e (1) {00 ) e

=(l)x _X(1—2x2+x), f(x)=0 npu x=1 u

e

ofy
x :—% ; /(x)>0 mpu —% <x<1, f(x)<0 npu
x<—% u x>1. Tak 9410 Xpin=— 12 s Xmax—1. !
- 1
2. y=10"01 2; =——1Ix+1|, mpu x#—1. B
¥ y=1oghr 1l mp
3. CpaBHUM Ine lni Tak Kak Al ———3 5 T %
e T
Inx 1-Inx
fo===.f'(x)=—5=, 10 u f(x)<0 npu
X X
x>e. Tak wurto yOwbBaer Ha [e; o). To ectp flm)<fle),
Int  Ine e n e_ x
—<—elnt<mlne, In7” <Ine”, Tak yTo T <e".
T e

4. f0=GxH1)47 @Y =G +x) 44, tak wto

F(x):

82
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C-24
La)  f'(x)=(log}(x* ~sinx))’ =2log (x* —sinx)- (log (x* —sin))' =
2 log (x —sinx) (2x—cosx)-2 log2 (x2 —sin x)

(x —sinx) = 5 ;
(x —sinx)In2 (x* —sinx)In2

1N 1 I sin% 1
0) f (x)—(lncos%) —7% (cos%) = 7200s%_ 2tg%.

Cos

2. Jj S;xz (1n(x —1))C=lr126—1n7=1n§.

x =1

3lnx

3.y =(1,51g% v +(Ig’ x) = 3lnx-%c +3lg2x~% =22 (1+1gx) ; =0 mipm

x=1 nx=%0;y/>0 pu 0<x<y0 Mx>1;y/<0 pu y0<x<l , TaK 4TO y
BO3pacTaeT Ha ( / O} U[1;00) u yObIBaeT Ha [ / 0 }
C-25
2x 2xIn~/x xInx / xInx / xInx / X

1. yz(\/;) =e =e Ty (x)z(e’ ) =e (xlnx) =x (lnx+1).
2. 3/32,20 —%/15,88 ~ 0,006 .

¥ (x) =03 - dx+ 4) 0P — dx + 4Py =200 - 2)x B 4 - 2) B =
:(x—Z)xﬁfl(2x+\/§(x—2)) ; V(x)=0 mpm x=0, x=2 m

‘zwf—zf( ~\3)=43-6: J(x>0 mpu 0<v<2 u x>43-6;

Y(x)<0 mpum 2<x< 43-6. Tax uro y — BospactaeT Ha [0; 2]uU
v [4\/5 — 6; o) u yObIBaeT Ha [2; 43-6 ].

C-26
1.  Ilyctp wepe3 ¢ wacoB  ocraHercs 0,5 kr, Torza:

t
4, =052 =8 " =31=75u
A%ﬁ 2.5

2. 20/=% (F)=%; rak uro y’ = Clex;y = Ce% (rme C= \/E] ).
3. y/'=3y. Obuee pemenne y=arccos (\/gx)+bsin(«/§x) . Tak kak y(0)=2,
10 a=2, a y/(0)=6, T0 ectb f3b =—6 b=-2+/3 . Tak uro y=—2cos(~/3 X)—
23 sm(~/3 x)=4( —5 cos(~/3 x)— % sm(~/3 x))-4cos(/3 x+ ?n}grolo ).
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HOBTOPUTEJIBHBIE CAMOCTOSTEJIBHBIE PABOTbBI

Bapmnanr 1
nc-1

7—4J§+7+4ﬁ_ (7—4J§)2+(7+4J§)Z ~
7443 7-43  [1+437-43)
 49-56/3 +48+49+56v3 +48
- 49-48 B

2. [Tycth paboumii U3rOTOBHUII X JETAJICH, TOTrIa Mo TUIaHy OH JOJDKEH ObLI
n3rotoButh 0,8x nerainei, cienoBaTeIbHO, paOOYMii MEPEBBITOTHII TUIaH

Ha x——(),8x - 100% = 25%. OtBeT: Ha 25%.
0,8x
1Cc-2

1. Ilycte myTh paBeH S KM, TOT/Ia TMOE3] TPATHI %0 9 Ha 9TOT MYTh [0

194 .

BCIIMYCHHUA CKOPOCTHU, a4 CTAJl TPATUTH S 9 IOCJIC YBCIIMYCHHA CKOPO-
85

CTH, CJICOOBATCIBbHO, BPEM, 3aTpavYABACMOC ITIOC3I0OM HAa OJWH M TOT XK€
s S

IyTh, YMEHBIIUIOCH HA 7085 . 100% =;—2- 100% ~ 17,65%

%

70

OtBet: ~ 17,65%.

2. YpaBHeHHE TPSMON UMEET BUA ¥ = kx + b, y mapajuieIbHbBIX IPSAMBIX KO-
9¢GQUIMEHTHl k TPU X COBIAIAIOT, 3HAYUT, MCKOMAs MpsMas UMEeT BH
y =2x+ b. [logcraBum Touky M(5; 1) B 310 ypaBHenue. 1 =2.5+ b, b =-9,
Clle0BaTeIbHO, UCKOMAs IIpsiMast: y = 2x — 9.

nc-3
1 az—acz+2c2—4_ a’—4a+4 _
. a?+2a+2c¢*-c*  a?+ac?-2a-2c2
_ (a=2)a+2)-c*(a-2) (a—=2)? _
- (a—c*)a+c?)+2(a+c?) - a(a+c®)=2(a+c?) -
_ (@=2)a+2-¢)  (a-2)? _a—2—a+2_0
(a+c*)a+2-c?) (a-2)(a+c?) a+c?
, X 4 18 .{x(x+3)+4(x—3)—18=0.{x2+7x—30=0_
¥x=3 x+3 x2-9  |x=#43 T lx#43 ’
-7+13

D= 49+120=132; X2 = ; X} = 3 — IOCTOPOHHUH KOpeHb; x, = —10.

Ortser: x =-10.
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nc—4
1. HaiizeM TOuKH mepeceyeHus: JaHHOM Mapaboibl y = 2x* = 3x + 1 ¢ ochio
abCIUCe, JUTA Yero peurM ypaBHeHne: 2x° —3x + 1 =0; D=9 — 8 = 1;

+1
Xip = 34 ;x1 =11 x,=0,5. TIockombKy KO3((UIMEHTHI IPH X~ B ypaBHE-

HUM JIaHHOW MapaboJbl MOJOKUTEIBHBI, TO BETBH Mapaboiibl HAMPABICHEI
BBepx u ¥ > 0 mpu x € (—o0; 0,5] U[1; +0),ay <0 npu x € (0,5; 1).

2 2 7+3
2.x=Tx+10=0;D=49-40=3%x, = 3 ;X1 =5 ¥ x, = 2, 3HAYHUT,

X —Tx+10=(x—5)(x—2).
3. (x+ 0,2)(x + 5)=0; x> + 5x + 0,2x + 1=0; x* + 5,2x + 1=0; 5x” + 26x + 5=0.

nc-s

2a +(15-1)d
L a,a + (0= Dd=34+ (1= 1) 0.9=2,5 +0.9m; Sis = ——15=
=68+12.6 15 1455,
2 S=i_%—2,1
I=q 14

3. Ilycte x = 23,(45), Torma 100x = 2345,(45), cnenoBarensHo, 100x — x =

= 2345,(45) — 23,(45); 99x = 2322; x = 2;52 , Uckomast 1po0b 2,3(45) =

_x_2m 19
10 990 55
C-6
cos(2a)+1l - cos’ a _ 2cos’ 0 —1+1-cos’a B cos?al 1
= cos(7/+2(x) - —sin(2a) T sinaocosa 2 8%
2
npu oc=—3—n:—lctgoc = —l~1 =—l.
4 2 2 2

sin(rC - ocj cos(n - oc) ( )
5 - 2 ___coso-(-cosa —

cos?(n— oc)tg[?’zn + ocj cos? o (— €os aj

sino

2 2) 2sin2a.—sind4a.  2sin2a — 2sin2a.cos 2o

sindo+2sin20  2sin 20 - cos2a + 2sin 20 -
_ 2sin2a(l-cos2a)  1-1+2sin’a o0 -
2sin20(1+cos2a) 1+2cos?a—1 g
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sino sino sinoL—sino. - Cos o + Sin ., + Sin o - COS oL
0) + = =
l+cosa l—cosa (1+cosa)(1—cosa)
_ 2sinot 2sina 2
l1-cos?a  sinZa+cos?o—cos’a  sino
Ic-7

S5x+3x . S5x-3x
sin =

1. a) cosS5x = cos3x; cosSx — cos3x = 0; —2sin 5

0;
. . . n .
sindx - sinx = 0; sindx = 0; 4x = 7tn; x :T’ n € Z v sinx = 0; x = 7k,

mmn
k € Z, 00beIuHSS 3TH PELICHHs, TOTYYUM, YTO X =T ,neZzZ

6) tg’x — 3tgx + 2 = 0; mycTh tgx = £, Torma £ —3t+2=0; D=9-8 =1;

3+1
tia :T; tp=2,Toectb tgx =2, x =arctg2 + n,n € Zunm t, = 1, T0

ecTb tgx = 1,x=§+ nk, k € Z. OtBer: %-F Tk, k € Z; arctg2 + mn, n € Z.

NG

2. a) sin2x >——; —£+2nn<2x<ﬂ+2nn; —£+nn<x<2—n+nn,
2 3 3 3
neZ.OTBeT:xe(—%+nn; 2“3+nn),neZ.
i T T T b 3n
O)tg| x——|>1; —+mn<x——<—+mn; —+mn<x<—+mn,n e Z.
4 4 4 2 2 4

Otser: x € (% + 7 3% +mn),n e Z
Ic-8

5-x20 <5
l.a) ®ynxmms f{x) =+/5—x + logyx onpenenena npn:{ *=7, {x

x>0 x>0’

T.e. ipu x € (0; 5];

0) dyHkuus y =+/sinx ompenenena mpu sinx > 0, T.e. npu x € [27mn;
n+2nn],n e Z.

2.a) fl-x) = (—x)5 — (=x) = —x" + x = —f(x) — HeuerHas;

0) f(—x) = cos(—x) + cos(—2x) = cosx + cos2x = f{x) — ueTHas;

B) fl—x) = tg(—x — 1) # £f(x) — HM YeTHAasI, HU HEUETHAI.

3. CM. rpaduk.
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nc-9
a)
v

9

6

3

X
3 6 9

) =% . D(x) = (—o0; 0) U (0; +o0);

E(y) = (=003 0) U (0; +o0); dyHKims
yObIBaeT Bcrogy Ha D(x), 3KcTpe-
MYMBI OTCYTCTBYIOT.

B)

Sx) = cosx + 2; D(x) = (—o0; +00);
E(y) = [1; 3]; fix) yObiBaer mpu
x € 2nn; ©+27n), n € Z; f{x) BO3-
pacraet nipu x € (—n + 2nk; 2nk);

k € Z; vuauMyMmbl X = T + 27n,
n € Z; fin + 2nn) = 1; MAKCUMyMBI
x=2nk, k € Z; 2nk) =3,

nc-10

0)

9 -6 -3\;/3 6 9

Sx) = x* = 4; D(x) = (~o0; +o0);
E(y) = [-4; +0); f(x) yObIBaeT npu
x € (—o0; 0], Bo3pacraer mnpu
x € [0; +o0); munuMym x = 0;
1(0) =—-4.

r)
sty
4
3
2
1
X
o 1,2 3 4 5
-1
2
-3

) =lg(x — 1); D(x) = (1; +o0);
E(y) = (—o0; +00); f{x) BO3pacTaer
Beiomy Ha D(x); 9KCTPEMYMOB HET.

La)y = (3¢ + 2072 — 1y = 90 + 24202

0))y =(xe") =" +xe'=€'(1 +x);
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,_[3)(—1) 3(x+2)-(3x-1) 7

B) ) = = . = 5

x+2 (x+2) (x+2)

2. /(%) = ("= 1'% =102 - 2x(x* — 1) = 204x(x* — 1)'"".

3. f(x) = (2sin2x + 3cos2x)’ = 4cos2x — 6sin2x; f'(x) = (4cos2x — 6sin2x)’ =
= —8sin2x — 12co0s2x = —4(2sin2x + 3cos2x) = —4f(x), 3HauuT naHHas QyHK-
s yAoBIETBOpsieT nuddepeHIMatbHOMY yYpaBHEHHIO V' = —4y.

nc-11

lLa)x* +x—6>0; (x—2)(x +3)>0; . .

x € (—00; =3) U (2; +o0); 3 2 x

5 (x=3)(x+1) <0; )
x—-2 . .
x e {-1} u(?;3];
2
x2—5x+4 0 (x-4(x-1) ~0;
X% —6x+8 (x=4)(x-2) TS S %
x € (—oo; 1) U (2; 4) U (4; +oo).
2. Ve = fix0) + S@)(x = x0); f(x0) = (¢ = 3x + 5)' = 32" — 3, 3uaunr,
Veae=2"=3-2+5+(3-22-3)(x—2)=8-6+5+9x—18=9x— 11.

3. Cxopoctb V(t) = (x(1))' :(3t3 —%) =97 +% , Ipu ¢ = 3 momy4aem,

uro V(3)=(9 - 3>+ %2 m/c= (81 + 1)m/c = 82 m/c.

nc-12

L fx) = —x) =2x — 1; g = (In x) :%; 2 — 1 >%;
2 5y — - + — +

2x° —x 1>0; (x+0,5)(x l)>0

> -0,5 0 1 X

x X
x € (-0,5; 0) U (1; o), omHako, yHKIH g(x) = In x
umeet D(x) = (0; +o), cnenoparespHo, X € (1; o).
2. flx)=x" = 12x + 2; f(x) = 3x* — 12; f(x) = 0 mipm

<

X = 4; x =42; .
6| Of 6 12 18
-6
12
-18
X (—0;-2) | 2 |(2;2) 2 (2; )
f(x) + 0 - 0 +
fx) e 18 ~ | -14 —
max min
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nc-13

1/ (x)=(x* = 3x + 7)'=3x" — 3; £ (x)=0 mpu x’=1; x=+1; A-3)=—27+9+7=11;

f1)=-1+3+7=9;f1)=1-3+7=>5,38aunt, min f = f(-3)=-11;
[-3:1]

max [ = f(-1)=9.
[=3:1]

1
2. O6beM BOpOHKH V =§ nH(P — H*), tne | — obpasytomasi, H — BbicoTa

BOpOHKH, V'(H) =[%11:H<12—H2)j :%n(lz—HQ—ZHZ):%TE(IZ—3H2);

V'(H) =0 npu 12=3H2;H=ii,H0H>O,3Ha‘{I/IT,H=L=£ CM.

V3 NERINE)

nc-14
3
1 a) [ f(x)dx = [(x? +3sinx)dx = %—3cosx+ C;

6) [ f(x)dx =] ( cole —- cos(3x — 1)de =tg —%sin(3x -D+C.

1 1
2.2) [(4x3+6x)dx=(x*+3x2 ) = 1+3-(16+12)=-24;

-2 -2
g n
0) jsin2x:—10052x ‘:—l(cosE—COSOJ:l.
o 2 o 20 2 2
3 3
3.8 = [(—x? +4x)dx = X | =2 0 9= 9+18=0,
0 3 3
0
nc-15
1 1
1252 %1 L q2teg2 5751082 qlog, 22 _ 1 14— g6

2. a)logy(2x —3) =logy(3x—5); 2x —3=3x-5;x=2;
2-x
6) 3t =(14) i3 =3 x-d4=24xx=2.

3 6x+10—x2 27 3 6x+10—x2 3 3
3. |— <—| = <|—=1:
4 64\ 4 4
6x+10 —x*>3; x> —6x—7<0; (x + 1)(x — 7) < 0;

+ - +

-1 7 X

x e (-1;7).
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c-16

1.a) 3" —10- 3"+ 3=0; 3" =¢, Torma: 3F — 101+ 3 =0; D= 100 — 36 = 8*;
+

t1,2=10_8;t1=3;3x=3;x=l,nﬂn:t2=l;3x=;3x=3’l;x=—1.
6 3

Orger: £1.

0) Vx+13 —yx+1=2; yx+13 =2++/x+1;
>

x+i3_00 s s 3

x+12> ; ; ;x=3.

2=+4x+1 4=x+1

x+13=4+4Jx+1+x+1
2.1g(* +x+8)<1;

¥ +x+8>0,
lg(x> + x+8) < Iglo0;

+ - +
2
TK. X +x + 8 > 0 npu mr0- > 1 x

GoMx, To X +x+8<10;x" +x—2<0; x—Dx+2)<0;x e (-2;1).
3 ¥+y3=9 )
' 10g2x+10g2y:1’

¥+y3=9 =2
;V—A yz%
logy(xy) =logz 2 J2 8 379=0. Jx° 9 +8=0;
x>0 Clesd " " x>0 ’
y>0 y>0 y>0
+

x3=t;t279t+8=0;D=81732=72;11,2=—9;7;tl=8MnI/Itz=1;
x3:8 X3:1 x:2 x:l

7 WM 2;{ 1 I/IHI/I{ 5
y=— y=— y= y=

X X
Otser: (2; 1); (15 2).
nc-17

’

2x-1 2x-1
1.y =¥ - 1 :363"—21111' 1 .
2 2 2

1 1

2. [ f0)dx = [(e2r - 3% Jix = S =3 C

3./(0) =27 =102 - 2% ye = fxo) + 1 (Xo)(x — Xo) = 2 + 2In2(x — 4).
nc-18

1.2)y = (In(G3x — 1))’ =% :
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0))y = ((x + l)xﬁ) =xP 33

1 11 1 _
2.a) Jf(x)dx_j73x+ldx_ §~(3x+1)d(3x+1)—gln‘3x+1‘+C,
J5+1
_ Baem b ars 7P 1@
6) [ f(x)dx=[(2x+7) dx_jz QRx+NYdQ2x+7) 2 +C.

3. f(x) = (2" = 2" In2 = f{x) In2, 3HauuT, pyukuus f{x) = 2" senseTcs pe-
meHneM TudQepeHInaibpHOro ypaBaeHus y' =y In2.

Bapuanr 2
nc-1

9—44/s .\ 9+445 (9—4\/5)Z +(9+4«/§)2 -

9+4y5 9-4y5  [9+4V5)o-445)

~ 81-724/5+80+81+72y/5 +80
81-80

2. [Tycth pabouuii U3rOTOBHMII X JICTAJICH, TOTa MO TUIAaHy OH JIOJDKCH OBLI

nu3rotoBuTh 0,6x neranei, cieqoBaTeIbHO, pa0OUMil MEPEBBITOTHII TUIaH

na 2= %0% 10004 =§-100% - 66%% :

,6x

=322.

nc-2

1. HYCTI) IIyTh paBCH S KM, TOrJa moesa TpaTui ‘%S‘I Ha 3TOT OYyThb 10

YBEIIMYUCHUST CKOPOCTH, a CTall TPATUTH %O‘I IOCJIE€ YBCIIMYCHUA CKOPO-

CTH, CJICAOBATCIIBHO, BPEMs 3aTpadnMBACMOC ITOC3JOM Ha OAMH U TOT XKC

S/ _S
IyTh YMEHBIIUIOCH HA M) -100% = % -100% = 6,25%
75
2. YpaBHeHUE NIPSIMO UMeeT BUA y = kx + b, y napajieNbHbIX OPSAMBIX KO-
3¢ ¢uIMeHT k TpU X COBMAJAIOT, 3HAYUT, UCKOMAs MpsSMas HUMEET BUJ
y=b—0,5x. IlogcraBum Touxy M(—1; 3) B 3T0 ypaBuenue: 3=b+0,5; b=2,5,
CJIeIoBaTeNbHO, UCKOMast mpsimast y = 2,5 — 0,5x.
nc-3
a*—b* .a3—azb+ab2—b3 _

402 -2a+b-b%" 2a—-b

__(a=b)a+b)a®+b*) 2a-b B
(2a—-b)2a+b)—(2a-b) a’*(a—b)+b*(a—b)
_ (a-b)a+b)a*+b*)(2a-b) _ a+b
Qa-b)Ra+b-1)(a®+b*)a—b) 2a+b-1"

L.
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5 X 18 5 x 18

2. + = ; + + =0
3—x x+3 x*2-973-x x+3 (B-x)3+x)

+
5(e+3) +x(3 —x) + 18=0; x” — 8x — 33=0; D = 64 + 132 = 147, x;, = 8—214 ;

x; = 11 unm x, = -3, HO TpH X, = —3 3HAMEHATENb UCXOTHOTO YPaBHEHHUS
oOpariaercst B HOJIb, 3Ha4uT, x = 11. OtBeT: 11.

nc—4

1. Haiinem Touku nepeceveHust 1aHHOM mapabombl y = 3x* + 2x + 1 ¢ 0chio
abCIHCe, JUIs 3TOTO PEUIMM ypaBHeHue 3x° + 2x + 1 = 0; D=4 — 12=—8 < 0,
3HAYMUT, JAaHHAs mapadojia He UMeeT TOYEK MEepeceueHust C OChlo adciucc.
TockombKy KOb(UIHEHT IpH X* B yPAaBHEHHH IaHHOH 1apaboibl paBeH
3> (0, To BeTBU MapaboIibl HATpaBJIeHbl BBEpX U y > 0 mpu Bcex AEHCTBHU-
TENBHBIX X, ¥ < 0 IpH X €.

2 2 —9i3
2.+ +18=0;,D=81-72=3%x,,= 2 ;X = =3 unm x, = -0,

3HaumT, x* + 9x + 18 = (x + 3)(x + 6).
3 (e Y4)(x+3) =052+ Vx4 30+ 1=0;3¢ + 10x +3 =0,

IIC-5
2a +(20-1)d
1.a,=a;+(n-1)d=5,7+(m-1)-0,8=4,9+0,8n; Sy =%-20 =
:M.20:266_
2
g b A5 54

1-¢g 140,75 7'
3. Tycts x=14,(54), Toraa 100x=1454,(54)=100x—x=1454,(54) — 14,(54);

144 144
99x = 1440; x = 0 , ICKOMasi 1po0b 1,4(54)=i :—0 = li.
990 10 990 11
nc-6
2sin(m— o) +sin2a 2sina + 2sinocos o
1. a) = =
2cosa+1+cos? ¥ 4 sin2 & 2Zcosa+1+1
2 2
2sino(l+cosa) . St . Y ﬁ
=——— ——~ =gino; npu oo =——, sina =sin—=——,
2(cosa+1) 4 4 2
3n .
tg 7+oc sin(m — o) ) .
6 - :cgoc.smoa -~
[37: ] —sina
cos 7—(1
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sin2a +tg2a. _ sin2a

2.a) +1=cos2a+1= 2cos’a— 1 + 1 =2cos’a;
tg2a tg2a
6) cosa _cosa _ COSOL—COSOL-SINQL +COSOL +COsOL - SinaL _
l+sina  1-sina (1+sina)(1-sina)
_2cosa. 2coso 2
“1-sin2o cosla  cosa
nc-7

Tx—3x 7x+3x
cos 3 =

sin2x cos5x = 0; sin2x = 0; 2x = mn; X :TCV , n € Zumm cosSx = 0; 5x

:Av“nk;x:%o-r”ks,ke Z. OTBerT: n%; %OJHT%,n e’
6) tgx + 3ctgx=4; tgx=t, Torma 7 + % —4=0; -4t +3=0; D=16 — 12=27%

+
11,2=%;t1=3, tex =3;x=arctgd +mn,n € Zum t, = 1, tgx = 1;

1. a) sin7x = sin3x; sin7x — sin3x = 0; 2sin 0;

x=%+nk,ke Z. OtBer: arctg 3 + ntn; %erz,n e’

2. a) cos2x >l; Iy 2nn < 2x <Xy 27n; Iy mwm < X <Iy n;
2 3 3 6 6

xe(—%+nn;%+nn),neZ;
o)tg x+E SL; —£+nk<x+£S£+nk; —5—n+nk<x£—£+nk;
3)737 2 376 6 6

X e(—5“6+nk; —%+nk),ke Z.
TIC-8
T.C.

3—x20. {xSS

1.a) pyHKIUA y =+/3 — x + log, sx ompeneneHa mpu: { 0
x>

x>0’
mpu x € (0; 3]; 0) dyHKIUsI y =+/cosx ompezeneHa mpu cosx > 0, T.e. Ipu:

X e [—%+2nn; 7%+2nn] ,neZz

2.a) flx) = 3(=x)’ — (=x)’ =-3x" + x’ = f{x) — HeueTHas;

6) fi—x) = —xctg(—x) + x* = xctgx + x* = flx) — uernHas;

B) fl—x) = ctg(—x — 2) = —ctg(x + 2) # £f(x) — HU YeTHas, HU HEUCTHAS.

fk A\ ]
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4Y
nc-9
=_2/.
a) flx) =%/ ;
D(x) = (=005 0) L (0; +o0);
E(@) = (—o0; 0) U (0; +0); dyHKUUS BO3- L
9 -6 -3 0 6 9
pactaeT Bcrony Ha D(x), SKCTpEMyMBI OT- X
CYTCTBYIOT; )
6) flx) =9 —x*; 6
D(x) = (—o0; +00); E(y) = (=05 9]; .
f(x) Bo3pactaet npu x € (—oo; 0], yObIBaeT
npu x € [0; +o0), makcumym x = 0; 3(0) = 9;
Y
6
3
X
9 -6 O 6 9
-3
-6
-9
B) r)
9 Y 9 Y
6 6
3 3
2\ O\ DX X
vv’\/é\ 9 6 -3 3 6 9
6

B) flx) = 2sinx — 1; D(x) = (—0; +o0); E(y) = [-3; 1]; fix) yObiBaeT npu
X € (%+2nn; 3"52+2nn), k € Z; fix) Bo3pacTaeT mnpu x € (—%+2nk;

g+2nk} k € Z; MUHUMYMBI X =—§+ 2nn, n € Z, f[—§+ 2nn] =-3,

MaKCHUMYMBI X :g +2nk, k € Z; f(§+ 27‘[/{) =1:

r) fix) = In(x + 1); D(x) = (—1; + ); E(y) = (—0; + o0); f{x) Bo3pacTaer BCro-
Iy Ha D(x); 5KCTpeMyMOB HET.
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TnC-10
La)y =(2x* —3x3 + 12y = 8¢ —3/3x 31

0) y' = (xInx)’ = Inx + x 'l:lnx+ I;
x
, [ 3x+1 3(x-2)-3x-1 7
B) y' = = 5 =— 5 -
x-2 (x-2) (x-2)

2. f()=((+1,559)%Y = 68(3x* + 3x)(x* + 1,5x) = 204(x” + x)(x*+1,5x)".
3. f(x)=(3cos3x — 2sin3x)'= —9sin3x — 6¢cos3x; f'(x)=(—9sin3x — 6¢cos3x)'=
= —27cos3x + 18sin3x = —9f(x), 3HauuT, AaHHAs QYHKIHS YAOBJIETBOPSET

anddepeHmanTbHOMy ypaBHeHuIo ' =—9y.

nc-11 R
l.a)x2+2x—15<0;(x_3)(x+5)<0; < ° -
x € (-5; 3);

(x+1)(x—3)? SR
O ee
x € (-o0; —4) U [1; +oo);

2 L

x +5x+4£8; (x+1)(x+4)so; SN

x2+6x+8 (x+2)(x+4)
x e (-2;-1].

2 £0=(x" = Y1) =36 & = o) + G —x0) =27~ 1 1+

t27- 1= 3y=262x—55.
3 3

3. Cxopoctb V(#) = (x(¢))' =(4t4 —§j =16£3 +ﬁ2, Ipu ¢ = 2 moiyvaem,
t t

aro V(2) = (16 - 2° +;LZ)M/C: (16 - 8 + 2)m/c = 130 m/c.

nc-12
2 —_—
Lf() = (2 2 = 2+ 15 ) = (inxy = 2x+ 151 2500
X X x

0;

MSO; x € (—o0; —1] U (0; 0,5], on-

x

Hako, pyHKIuUs g(x) = Inx - -
———o—o—>

umeer D(x) = (0; +w0), cnemoBarensHo, x € (0; -1 0 05 x

0,5].
2.f(x)=(=x"+3x+ 1)y ==3x"+3;/(x) =0 mpu —3x° + 3 = 0; x =+1;
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X (—o0; —1) -1 9 Y
S () - 0
%) ~ -1 6
min 3
/\ x
X LD 1 (1; +o0) -3 3 6 9
S () + 0 - ‘3
) — 3 ~ 6
max
-9
nCc-13

1.f(x)=(3x3—x+1)'—9x—lf(x) 0np1/19x—1—0x—$ x= +l

A2) = 3-8+ 2+ 1 =21 f(—/)——3 Yo+ /+1_1/,
1 11 7

—|=3-———+1=—; 3) =3 - 27 -3 + 1 =179, cienoBaTeibHO:
f(3j 27 3 9 $fB3) =

rjlin S =f=2)=-21; max S(x)=£/3)=179.

2. O6wem BopoHku V(R) —gnRZVZZ , Tie R — paauyc OCHOBaHHS
BOpOHKM, a [ — ee oOpa3yromas. V'(R) =[%nR2\/ZZ —sz =

1 2 2 R3 2 2 3
= —qn|2RVI"-R" —————|. V(R) = 0, ipu 2R(I" — R") — R = 0;

R(ZI2 - 3R2) = 0; R = 0 — moCTOpOHHUI KOpEeHbB, T K. PaNyC OCHOBAHHUS

BOPOHKH — BEJTHUHMHA [TOJOKUTEIbHAS, 3HaunT, 2I° — 3R* = 0; R =+ l\/7
——l\/7 — MOCTOPOHHHI KOPEHb, 3HAUUT, R = l\/7 —10\/: CM.
nc-14

1.a) [ f(x)dx = [(x’ —2cosx)dx = [ x’dx — 2[ cos xdx :%x4 ~2sinx+C;

6)jf(x)dx—j(si:2x—sin(3x—;‘j]dx—j ,d’z‘ —%jsin(?ﬁx—%)d(&c—ﬁj:

sin” x 4

1
=—ctgx+—cos| 3x—— |+ C;
=3 ( 4]
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2 2
2.) [(5x*+6x2)dx = (x5 +2x% )| =2°422°-(-1)’-2(-1)’=32+16+1+2=51;
-1 -1
L

Y

[3 16 . 1
0) jcos3xdx =—sin3x |:—(sm£—sm0] ==

0 3 0o 3 2 3

El El
4 2 2+4/2
3.8= j sinxdx = —cosx | :—cos3—n+cos0:£+1: +\/_ .
0 0 4 2 2
I1C-15
Liog, 16 ! L
1. 9logs6 2 °% 7 _ 3210856 plog, 162 _ 3logs 6% . 162 = 6> : 4=36:4 =9,
2.a)lg(2x —3)=1g(3x - 2);
2x-3>0 x>15
3x-2>0 ; x>% — JlJaHHasl CHCTEMa HE UMEET PELICHUMN.
2x—3=3x-2 (x=-1
Otet: O .

6) (0.2)™*=5"(02)""*=(0,2) *™;3x —4="2+5x; 2x=-2; x =—1.

3. logzzx - 210g2)c2 > -3; 10g22x —4logyx + 3 > 0; log,x=t, Torna £—41+3 > 0;
(t=1D)(-3)>0;1 € (—o0; 1) U (3; 0);

eciu t = 1, 10 logyx = 1; logyx = logy2; x = 2, P -
eciu t = 3, 10 logyx = 3; log,x = 3log,2; ! }

log,x =10g,8; x = §, 3nauuT, x € (0; 2) U (8; o).

ICc-16

l.a)2™"' —5.2"+2=0;2"=1¢,torma 2/ — 5t +2=0; D=25—-16 = 3%

5£3 . 1 1 .5
t1’2=T;t1=2;2=2;x=1 Hnnt2=5;2=5;2=2 ; x =—1. Otger: £1.

0) Vx+17 —Ax+1=2; AJx+17 =2++/x+1;

x+1720 {

x>-1
==l s,

3oail wH1=9°

x+120

x+17=4+4vx+1+x+1

Orser: x = 8.
2. 1g(* —x+8)>1;

x2—x+8>0 ) + - +
lg(x2 —x+8) > 1gl0”

¥x+8>0 IIpHY JII00OM 3HAUCHHU X; Xx+8 > 10; ¥-x-2> 0;
(x+ D(x—2)>0:x € (—o0; —1) U (2; +0).
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3_.3_
3 3 -y3=56 ) Xy =36 Jx=2y Jx=2y [y=2
“|log,x—logyy=1" 10g2£:10g22’ 8y3 =13 =56"|¥=8"|x=4"
y
Otsert: (4; 2).
1c-17

Ly =(*+2"y =-03¢"" 222"
1
2. Odx = [le™05% + 2% |y = —— . 2¥ _2o05x ,
Jf Goyae= b= —

3./() = (3"7) =2In3 - 377y = fixg) + £ (x)(x — ) = 3 + 6In3(x - 2).

nc-18
1.8) y'=(In(2x+1)) =—2—:6) ' = ((2x ~a'? ) =2xV2 1 22— 1)xV2 1,
2x+1
2.a)
b 1d@x-1)_
Jf G = [ v =7 (2x—1)

L
-2fe * d(—lx}[z’*dx =11n\2x—1\ +C
z 2

1 (2x-3)%
———F+C

2 J6+1
3./x)=(2-3) =2-In3-3" =1In3 - f{x), 3Hauur, pyukuus fx) =2 - 3"
sBIsieTcs perieHueM auddepeHimaibHoro ypasHenus )’ = yln3.

6) [ f(x)dx = [(2x -3 dx = %I(Zx ~3)% dx-3)=

Bapnant 3
nc-1

1. a)y/7+2410 472410 =/[7+ 2410 |7~ 2410 ) = V49-40 = 0 =3 ;

s-3 (5-3f 25-1003+3 14-53

s+3 5-BJs+3)  25-3 11 ]

2.a)xX +32=0; X =-32; X" =(2); x=-2;
6)x'—81=0;x"=81;x"=3" x=43;

B) Vx+2¥x -3=0; Yx=rrorma P +2t-3=0; D=4+ 12=4%

2+
tia =%; =1, %= I;x=1wmm t, =-3, i/;=73 — MOCTOPOHHUI

6)

kopenb. OTBeT: 1.

nc-2

1.

ax>+bx+c=0 [a(x*-D)+b(x-1)=0 [a(x=Dx+1D)+b(x-1)=0
a+b+c=0 |la+b=-c “la+b=—c ’
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c
x—1=0mmmax—c=0;x;=1 mmx, =—.
a+b=-— a

2. (X +2x)*>9;
x242x>3 [x242x-3>0
x2+2x+3<0

{(x—l)(ax+a+b):0'

5 ; , T.K. P H+2x+3>0 MpH JIFOOBIX X, TO BTO-
x“+2x<-3

poe HEpaBEeHCTBO HE HMEET PEUICHHH, 3HAYHT,
(x+3)x—-1)>0;
x € (—o0; =3) U (1; o).

-3 1 x

a+b=065
3. Ilycth wuCKOMBIE 4YHCIa a W b, TOrma ;
y /_ab:a+b—2,5
a+b:§5 a=-b+65  [ab=900 b2 —65b+900 = 0
5 ; ; ; ;
@:?_2,5 Jab =30 a=-b+65 a=-b+65
+ b=20 b=45
D =4225-3600 =25% b, = 65£25 ; i .
’ 2 a=45 a=20
Otser: 45; 20.
IIC-3
-1,5
4\ x4 —2x70.6 3
L= —2(x+50+— " =5-;
(9) ( ) x 7O —2x20 8
3 3
1=+x2=5=
27, aMa-nh) 3|8 Y0 (k=22
8 xO1-2x1) T8 qx#-5 ;9x#-5; x = -2 — no-
x#-=5 x#2 x#2

o 0,4
CTOPOHHUHM KOPEHb, T.K. (72) — HC CYIIECTBYCT, CJICA0BATCIbHO, TaHHOC

YHCJIOBOC BBIPAXKCHUEC HE MOKET UMECTh 3HAYCHHUE, PaBHOC 5% .

2x  x-3_ Tx-27 C2x(x—4)+(x-3)2  Tx-27
x-3 x—4 x2-7x+127  (x-3)(x—4) (x=3)(x—-4)°

2 _ _ 2 _ —
252 — 8xt® — 6349 —Tx+27 = 0 3x==21x+36x=0 |x—7x+13=0

x#3 3x#3 ;9x#3 ;
x#4

2.

x#4 x#4

D =49 — 52 = -3 <0, cnegoBaTenIbHO, JAHHOE YPaBHEHUE HE UMEET KOp-
Heill.
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11C—4
x2-3|x|+2=0 [-25<x-1<25
L. ; ,rmet = |x|;
[x-1]<2,5 ?-3t+2=0
—I,SSXS3,5 3+1
;D=9—8=1;t1’2=_;t1=2, \x|=2,x=i2,H0x=—2
2-3t+2=0 2

HE YJIOBJIETBOPSIET NIEPBOMY HEPABEHCTBY CUCTEMBI; £, = 1, |x| =1, x = £1.
Otser: £1; 2.

2. TlapaGona y = x* + ax + 25 mepecexkaeT 0ch aOCIMCC B ABYX PA3IHUHBIX
TOYKax, €CIM ypaBHEHHUE x>+ ax + 25 = 0 umeer
JIBa PaziIM4YHBIX KOpHA, T.e. D > 0; D = @ - 100;
a* — 100> 0; (a— 10)(a + 10) > 0;

a € (—oo; —10) U (10; +); npu a = nomydaem D = 1000 — 100 = 307,

~10710 £30
2

+

-10 10 a

Xip = ; Oykmus y > 0 mpu x € (—oo; _5\/ﬁ, 15) v

U (=5410 + 15; +o0) ny < O mpr x € (=510 — 15; —54/10 + 15).

Otger: (—o0; —10) U (10; +0).

nc-5s

1. TlocnenoBarensHoCTh 4, 1, % ... BIIIETCSI TEOMETPUYECKON IIporpec-

cuei ¢ TIE€PBLIM 4JICHOM 4 u 3HAMEHATEIEM y 5 HaﬁﬂCM CyMMy 3Toi Oec-

b 4 6
KOHEUHOU TeOMETPHYECKON mporpeccuu: S =—1 :7:?, 3HAYUT,

I-g 1- %
0,210g5[4+1+i+...J _ 0,2101;5%6 _ (%)1085%6 _ 51035(%6]’1 _ %6 .

2.b,=3n—-1=b;+(n-1)d, nonyuaem, urod =3; by —d=-1; b, — 3 =—1;

2 20-1)d 4+19-3
by=2. Sy =2t CO=Dd o 3+19:3 0610,
sinx =gq-cosx
" |1L,5=¢-sinx
15
sinx ; cosx=t, Torma £-+1,5¢— 1 =0; D=225+4=2,5
l1-cos?x—15cosx =0
+
to :ﬁ; | = 2, cosx=2 — TMOCTOpPOHHHH KOpeHb;, H= -0,5;

cosx=—0,5; x=i§+ 2nk, k € Z.
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TIC-6

1. Zcos[£+ aj = 2(cos£cosa —sin Lsin oc) = Z[ﬁcosa —lsinocJ =
6 6 6 2 2

=+/3cosa—sina .

Hocxomﬂcy\/gcosk—sink:2cos(%+k) U —l$cos(%+k)sl, TO BBI-

pakeHHe NPUHUMAeT MaKUMallbHOE 3HauCHHUE NpHU cos(%+%) =1 u aT0

3HauEHUE PaBHO 2.
5 I-sin(l,57t+2a)+sin20. _ 1+cos2a +sin2a

cosoL+sina coso +sina
B 1+cos?o —1+2sina.cosa _ 2cosaucosa +sina)

- - =2cosa ;
cosa +sina cosa +sina

a) JaHHOE BBIp)KEHHE HE NMEET CMBICIIA IIPU COSOL = —Sino., Harpumep, IpH
3n

="
0) 3HaUYCHME JAHHOTO BBIPAXKCHMS OTPHLATEIBHO IpH coso < 0, HarmpumMep,
IIpu oL = T
B) 3HAUCHUE JAHHOTO BBIPAXKEHHS PaBHO 2 IPH COSO=1, Hampumep, IpH
a=0.
nc-7

2 2 2 2

1. a) 2 — cosx = 2sinx; 2 —cosx = 2(1 — cos’x); cosx = 2cos’x;
cosx (cosx—%)zo; cosx=0; x= % tnk, k € Z wumm cosx = % ;

x:i“3 +2nn, n € Z. OTBeT: %-H‘tk; i§+2nk, kelZ

b1 T 1 T 21
0) 2cos| —+ +1=0; cos —+ =——; —+Ax=*x—+2m1k,
) (2 &] (2 \/;j 2 2 3

2 2
keZ x:[%+2nnj , N € Zy WK x:(%+2nk} , ke Zy,

2 2

o) (o)
B) | sinx —— +| cosx — =1;

sinx cosx

. sinx 1 cosx 1
sin?x - 22—+ — 5 +cos?x—2 +— -1=0;
sinx sin®x COSX COS“X
1 1 cos? x +sin? x —4sin? xcos2 x .
—S—t—— -4=0; — 3 :0;1—sm22x:0;
sin“x  cos“x sin” xcos” x

sin2x = +1; 2x:£+ nk;x:£+n—k, kelZ
2 4 2
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2. sinx cos [x —%) + cosx sin [x —gj > -0,5; sin[x +Xx —%) >-0,5;

sin[ 20— > -05: sk <2x- < " ok
4 6 476

£+nk£x£17—n+nk; X e l+1tk; 17—n+7tk ,keZ.
24 24 24 24

I1C-8

4-x2>0
1. a) dynkmma y =44—x2 + logy(1 — x) onpenenena npu { x ;

1-x>0

{(2—x)(2+x)20_

;x e [-2;1);
x<l1

- . . 1
6) dymkums y =1/1-2sinx onpexenena mpu 1 — 2sinx > 0; sinx <—;

2
n b
—— 421k < x < —+ 21k 6ty
6 6
4
X € —7—n+2nk;£+2nk ke Z
6 6 2
2. y = arcsin(sinx); x € [-2m; 0]. A i
CM. TpaduK. -2n 2 4n 6%
-2
nc-9
Y
9
Y
9 6
6 3
3 X
X 9 6 -3 0 3 6 9
9 6 -3 0 6 9 L
a) 0) 6
Y
9
6
3
X
9\ /6 \ /3
B) =3
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c-10
1. Jlns HAXOX/IEHHSI CKOPOCTH HaiiieM Mpom3BOmHylo s'(); s'(f) = 6 +

+ 2mcos(0,577), Torna v(f)=s'(1)=6+2mcos (%t) u pu t=1 v(t,)=6 cm/c.
2. Hanmmmewm ypaBHeHHe KacatenbHoil K fix) = 0,5x° + x — 1,5. OHO nmeer
BH] —x—%:y, Torga tga = —1, a:3%.

nc-11

1. fix)= —2sinx+5x; f'(x)= —2cosx+5, Torma f'(n)=7, HepaBeHCTBO f'(x) < f'(T0)
MpUHUMAET BUJ —2¢0sX + 5 <7 = cosx > —1 = x € (—o0; +o©).

2. fix) = Zx/; + (2 = 0,5x)%, Toraa mo npaBuTy AH(QEPEHITHPOBAHIS CITOK-

HOU (yHKIMH: f'(X) =y\/;+ 2 - (2 - 0,5x)(-0,5) =%—2+§, TOora
X

f(2)=y\/§fl,n<. %5“ =/(2)<0.

3 2 3 33 3
x+2 37 x+2 3x-x -2 _x -1 2
3. f(x)= s [ (0)="——"m—= =20 gl)=bx =
X X X X b X
2 2_2 2
g=6-=-= bx = —2(3)c2 —1) , TOoraa HEpaBEHCTBO MPUHHMAET BHI:
X X X
w-1<3x2-1 x=3x*<0 x2(x=3)<0 )
, Toraa = , TK. X~ > 0, TO
x#0 x#0 x#0
{i ; %)’ toraa x € (—oo; 0) U (0; 3).
Cc-12
3x'(x* -9) )
l.a) —5——=20, Tk 2x" + 11 > 0, TO HEPABEHCTBO NPUHUMAET BUIL:
2x"+11
3x*(x® =3)20, (x=3)(x+3) > 0 u x=0, Torma xe(—o; 3] U {0} U [3; +o0);
_2x
& <0, Tk. 4cosx + 5 > 0, Toraa HEpaBEeHCTBO NMPUHUMAET BUJL
4cosx+5

27 -3"<0;27 < 3%, Torna x > 3.
2. f(x) =((4x—4)(2x"—4x+3)—(4x—4)(2x*—4x)) / 2x"~4x+3; f(x) = O mpr x = 1;

x € (—oo; 1] dynkusa yoOwiBaet; x € [1; v
+00) GyHKIUS Bo3pacrtaet, mpu x=1; f(1) g
= -2; x =1 — Touka MuHUMYMa; f(x) = 0 6
mpux=0ux=2.
3
_— X
9 -6 -3 0 3 6 9
-3
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nc-13
3432
1. fix) ZT' Haiimem skctpemyMsl fix) orpeska [—1; 2]; f(x) =
n
=3"— 3" rorma f(x) = 0 npuauMaer Bux 3° =3, T.e. x =2 —x, T.e. x = .
Torna HanbosbIIee M HANMEHBIIIEE 3HAYCHUE (DYHKIUH JISKHUT CPEIH TOUCK
371433 6 32+1

10
;) =—;2)=——=——; TOormaBx = -1
3 T BT Ty e

i
3
?L ;fmin :i .
n3 In3

2. Ilycts mepBoe craraemoe x, Toraa BTopoe 2x, a TpeThe a X + 2x +a =
=3x+a = 18, Torna a = 18 — 3x, u Haubonbuee 3HaYeHue flx) = (18 — 3x)2x2
JOTKHO UMETh MAKCHMyM B HCKOMOM x; f(x)=—18x"+18-2x=18(4x—x") = 0,
toraa x Jmmbo 0, mmbo 2, mbo 6, TK. ecir x > 6, To x + 2x > 18, x = 0 He
MoxeT ObITh, T.K. f{0) =0, f(4) =6 -8 - 4 =192; f{6) = 0 moaTOMYy HICKOMBIE
cnaraemsle: 4, 8, 6.

nc-14
2
L fx) =——F—-
cos* x

F(%) =3+ C=0, toraa C = -3, Torma F(x) = 2tgr +2 cosx - 3.

x=-1,1, 2 fi-1)=

In

HauOoJIbIlIee 3HAYCHHUE, @ B X = | HAUMEHBIICE fpay =

ﬁsinx = (2tgx+ﬁcosx) = Fl(x) = 2tgx +\/§cosx + C,

1
2.a)y =; ;¥ =0,5; x = 1. CHavana HaiiieM TOYKH IIepeceueHus y =— ¢

= |-

muausMU X = 1 1y =0,5. Oro (1; 1) u (2; 0,5). Torna:

2
1

Si= _[—dx =In2-In1=In2; $=S,-5, (S, mmomans nox y = 0,5); S, = 0,5, Torna
X

S,=In2-0,5~0,2;

6) y = x> — 2x + 4; y = 4. HaiiieM TOUKH mepecedeHns THHmiA: 4=x"—2x+4;

x; =0; x,=2. Torna S = S| — S,, rne S} — mwromans nox y = 4, a S, mio-

manp monx y = ¥ —2x+4Ha orpeske [0; 2]. S, = 8;

1

8 8_4_,
303

2 1 2

S2=I(x2 —2x+4)dx=(=x" —x° +4x)| :§—4+8=7+4;S=4—7:
0 3 0o 3 3 3
nc-1s

4log, 6 22log, 6 2log, 36

1. a) 410826705 = =18;
2 2 2
0) log, log;, 196 + 1og5\/§ =log, 2 + log5\/§ :%+% logs 5S=1.
2. ) logy(2%* + 16" = 2log, 12 =2198212 _ 10, 1o
log, 4
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Toraa 2 + 2% = 12; z = 2 ypaBHenue npuHuMaeT BuA z + z° = 12, pemas
"
ero, umeem z; = 3, z; = —4, T.k. 27 > (, TO pernieHne HaIIEeTo YpaBHEHHS SIB-

2.
aseTes pemendeM 2 = 3, T.e. x = log, V3.

6) (Bx+4)(x—5)+5=x. VYpaBHeHHE DPaBHOCHUIBHO CHCTEME:

Bx+4)(x—5)=(x-5), By —dex—5
(x=5)=0, Pemnm nepBoe ypaBHEHUeE: [ * 5 =X~ 1orma
(B3x+4)>0. =2
1 1
2x=-1, x; Z_E U X, = 5; X, = 5 TIOAXOJHUT, a X; Z_E HE MOAXOJIUT, T.K.
1
(x—5) pu x :_E <0. OtBert: x =5.
Inc-1e6
x<3
1 | 2 <1 10g3x<1, p )
. a) log 3 x * Jlog, x> 1. €IIUM 3TU HEPaBEHCTBA: 1, Te

xe(l;3j;
3

6) log, x* - log4E >2; 2(logy x)(2 — logy x) 2 2; z=log, x, Torma z(2 —z) > 1
x

peumunM 3T0 HepaBeHCTBO. [loydnM, YTO OHO BBINOJHAETCS TOJBKO IPH
z=1, Torma x = 4.

3 +x=10 J3+x=10  |3"+x=10 [10x=10  (x=1

| y-log x=2" 3.3 _g’ (3v o9y | y=log Ox)|y=2"

Ortser: (1; 2).
nc-17
1. y = 3xe’ . Haiiznem skcTpeMyMsr: y'=3¢” +3x(~1)e* ™, y'=0=3¢""—3xe’ *;
1-x=0; x = 1. Torna Ha (—o0; 1] pyHkuUs Bo3pacTaer, a Ha [1; +oo) yObIBa-
eT; x = 1, y = 3e — MakcuMyM.
2. Haiinem touku nepeceuyenus nunuii (1, e€) (0, 1), Torma S = §; — S,.
S| — mromans mox y = e ua [0, 1]. S, — mnomans nox y = €' ua [0, 1].

1

S =e. SZZIexdx:e—l ,Torma S=1.
0

C-18

de  13d(2x+3) 1
2

3
1.a)

3 1
= In2x+3)| = =In9—-—=In5=1n+/1,8 ;
12x+3 27 2x+3 ( )‘1 2 2
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1 dx 1 Hdx -1 14 —1
0 =—/|—=(7) -1 = (In7) (In14-1n2) =1
)Jz.xln7 1n7£x (In7) " (In7)"(In n2)
26 off
2. S =[—dr= 6(n2 — Inl) = 6ln2;
1 X 6
S, = [—dx= 6(In6 — In3) = 6In2, BuaHO, y
3x
gto S; = S,. /[3 6 9
3. f(x) =2 ! I B TOUKe Xy = 3 f'(xo) = 1;

f(3) = 2In2. CocraBuM ypaBHEHHE Kaca-
TeNnbHOMU: y = x + (2In2 — 3).

Bapuanr 4
nc-1
1a) V74335 \7-3J5 =+/49-9.5 =2
6+v2 [6+42)6++2) 36+12v2+2 3841242 19462
6-v2  36-2 34 34 17
2.a)x5+243=0;x=—m=—3;6)x6764=0;x=\/a=12;
B) Yx—§x-2=0; Yx=z2:2z2-2=0;2=2, =1, 1k {x==2
HE UMEeT pelIeHHUs, a Ux =2 umeer pu x = 64, To OTBET: x = 64.

nc-2
Ha> +bx+c¢c=0,b=a+c¢, D=0 - 4dac = (a — ¢y, Toraa

0)

—(a+c)t(a-c) c
Xp=————F;x =——,x,=—1.
2a a
2) (x> +x)*> 4. Torma x* + x > 2 wmu x° + x < —2. PemmimM nepBoe HepaBeH-

-1+£3

CTBO: X> +x — 2 = 0;D=9,x,= =-2,1, rorma (x +2)(x — 1) > 0, t.e.

x € (—o0; —2) U (1; +o0). Bropoe HEpaBEeHCTBO UMEET IIyCTOE PEIEHUE, T.K.
y X Hx+2=0D<0,T.e. x*+x+2>0 11 BceX BOSMOKHBIX 3HAUCHHH X.
OtBeT: x € (—0; —2) U (1; +o0).
3) IlycTh 9ncI0 €qUHMII X, TOTJa YHUCIO JECSITKOB X + 2, COCTaBUM ypaBHe-
Hue: (x+10)(x+2)-(2x+2)=252; 2(x+20)(2x+2)=252; 21x° + 41x + 20 = 126.
Pemas 310 ypaBHeHHE, IOTYYNM X = 2, TOTJa HCKOMOE YHCIIO 42.
nc-3
1,8 1,5 % %
X —X -05 2 0 _ X=X 10/ _ _
l. ———=-(0,09)""" -4 (x+3) =—F——— =5 npu x=3.
x 02 xS A x’% —xi% A P
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3x +x+2_ 36 .3x(x—4)+(x+2)(x+2)—36_0
" x+2 x—-4 x2-2x-8’° x2-2x-8 ’
2 2x—8#0;3° —12x + x> +4x-36=0;4x* - 8x—-32=0; x> 2x -8 =0;

2+6
D=4+32=36;x1,2=T:—2,4,T1<.x2—2x—8=0r1p1/1x=—2,T03T0T
OTBET HE MOAXOIUT, IIPH X = 4; ¥ 2x-8= 0, Torma Haile ypaBHEHHE HE
HMMEET PEeHICHUH.

nc—4
1.x*—4x|+3=0.

442
Ilycts x 2 0, Torma x’ — 4x + 3 = 0;D=16-12=4;x,, =T:I;3, TO-
rma, TK. |x + 1] < 3,5, npu x = 1, cnenoBarenbHo, X = 1 SBIsSETCS KOPHEM.

-4+
Ilycts x <0, torna x> + 4x + 3 =0;D=4;x,= 42_2 =-3; —1. O06a xop-

Hsl MEHBIIIE HYJIS U YAOBIETBOPSIOT yclIoBulo |x + 1] < 3,5.

Orsert: —3; —1,1.

2. Tlapabona mnepecekaeT ocb abcuucc B 2-Xx Mecrax, eciu D > 0,
D=a"-36,1.e.a*>36,ac (—o0; —6) U (6; +o0), ecnii a = 10, To B UHTEpBa-
ne (—9; —1) byHKuus oTpHIaTeNbHa, a Ha (—00; —9)\U(—1; +00) moNoKUTENBHA.
nc-s

vz )log{m%h)=7_10g7(3”%ﬂ')=(3+1+y v =2tk
(Y f+.) =2 .. -

reoMeTpHuUecKas MPOrpeccusi Co 3HaMeHaTeleM % U IEPBBIM YICHOM 3,

b9
€e cyMMa paBHa —1—=— .
l-q 2
2. l+...+L:(1—l)+(l—lj+ +(%—%),TK. i—L:S’i,m-
2 210 2 2 4 2 2 2" 2t 2"
1 1023
rmaS=1-—=—-.
8 2% 1024

3. Jlst Toro, 4ToGbI OHa ObITa apu(METHIECKOi, HA0 YTOOBI: Sin‘x—3siny=
= —1 — sin’x; 2sin’x — 3sinx + 1 = 0 (rx. b, = b, + db; = b, + 2d, Torna
b, — by = by — by = d). PeuuMm ypaBHeHHe: sinx = z; 272 -3z+1=0;

+
D=9-8=1;z, :% =1 12 , T.K. |z £ 1, TO pelieHrueM HaIlero ypas-

HeHus Oyzaer pemieHwe: sinx = 1; x :A+2nk u  sinx :%;
x:(—l)"%+nn,k,neZ.
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IIC-6
. . b . T . T .
1.sino *\/§COSOL:2SIH a—— [=2sinocos— — 2sin—cosa= sina —+/3cosa .
3 3 3
Hartinem HauMEHbIIICe 3HAUYCHUE sina.—+/3 cosa , T.K.
. . b . b1

sinot —+/3 cosa = 2sin| o0 — 3) sin| o — 3 HMEEeT HanuMEHBIIIEe 3HAUYCHUE
—1, Torna HanMeHbIIIee 3HAYCHHUE HAIIETO BBHIPAXKCHHS —2.

l—cos2a —sin20  2sina(sina —cosa) .
= =2sina .

" cos(l,5m + a) — cosa sino, — cosa
a) eciu o = / , TO sina. — cosa. = 0, T.K. IENIUTh HA HOJIb HEJb3s, TO BhIpa-
JKEHUE HE UMEET CMBICIIA;

0) ecm o = 3% , TO BBIPQKEHHUE MOJOKUTEIHHO;
B) 2sina. = 2; sina = 1; a =% .
c-7
: 2 .2 : 2
1. a) 2 — sinx=2cos"x = 2(1 — sinx), Torna ¢ = sinx; — = -2¢"; t; = 0; -1 = 2¢;
T

t, :% , TOTA X| = T, X, = (fl)ngFTtk, k,neZ;
(n V3
0) 2sin E—\/; -3=0;2cos/x-3=0; cos\/_=7;

{x:(i%zZnn)z neN
_(+T -0’
x=(x 6) n=0
1 2

B) 3 — 2sin(n + 2x) = tgx + ctgx, Torna 3 + 2sin2x =——— = —
sinxcosx sin2x

3sin2x + 2sin’2x = 2; sin2x = £ 2 + 3t 2 =0; D = 9 + 16 = 25;

>

3+ r
ty= 34_5:—2;%,TK.|t|S1,Tornasian:%;2x:(—1)”6+m,neZ;
i i

x=(—1)"42+én,nez.

2. cosxcos| x+ = |~ sinxsin| x + = >-0,5; cos| 2x+ X 2—1;
4 4 4 2

—2—n+2nn32x+ES2—n+2nn; —M+2nn32xss—n+2nn;

3 4 3 12 12

—E+nnﬁxﬁs—n+nn,n eZl;xe —M+nn; 5—n+rm ,nel.
24 24 24 24
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IcC-8

1. a) moOoit x u3 D, NOIKEH yIOBIETBOPATH HEpaBeHCTBaM X + 2 > 0 u
9—x*>0,Te.xe[-2; +o0) u x € (=3; 3), Torma D, [-2; 3);

6) y=%1+2cos2x ; 1 +2cos2x > 0. Permum 970 HepaBEeHCTBO:

coSs2x > —l ; -
2 9
2x € {—E+2nn; 2—n+2nn} ; 6
3 3
n n 3
xe[—g-knn;g-knn},nez. X
2. 9 6 -3 0 3 6 9
nc-9
a) 0) B)
Y
9
Y
6 9
3 6 g
X 3
3 6 9 / « 6
= 3 0 / 3 6 9 3
" 3 AVAVA@&
o\ e\ 3
-9 -6
IIC-10 . Y
1. v(t) = s'(t) = 6t — 2nsin(0,5f) B MOMEHT
BpeMeHH t =2 c v =12 m/c. 6
2. flx) =-0,5x" + x + 1,5; f(x) = —x + 1 B TOU-
ke xo = 2 f'(xo) = —1, Torga tga = —1; a—S—n; X
4 6 6 9
TOTla ypaBHEHHUE KacaTelabHOH y = —x + 3,5.
nc-11
1. fi(x) = 3sinx + 4; f(gj: 1, Ttorna 4 —
3sinx > 1, sinx < 1, x — 1r000€ YUCIIO.
2. f(x) =i—2(2—0,5x)3 1) —i—2(2—1) _i—2<0 T.K.
2Vx

mg
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4 4 —2x(x* +2) 4x°-2x" —4x 2%’ —4x
/@ = 8~ g = x +2)_ . :

4 YR
x X

) , 4 4  (8>2 4,
() > g x); 8—;>2x—; ; {xio"; {j S o OtBet: x € (=05 0) U (0; 4).
nc-12
4 2 4
Loy & (1§—x )so. 6 (4—2x)(4+x)
=3x" -7 3x"+7
T0x4(4fx)(4 +x)<0ux=0;x e (—0; 4] Ulogu [4; +0);
2" -8

3sinx +4
2. 1) O6mactp onpeeneHns: x°+2x+3=0; x = —3; 1; D e (—0; —3) U (=3; 1)
U (1; +o0).

<0, T.K. 3x° + 7> 0 wis n060ro x,

<01, T k. 3sinx +4 > 0 g Bcex x, T0 2° < 6, T.e. x < 3.

Qx+2)(x" +2x+3) = (" +20)(2x+2) _ 3(2x+2)

2 S &= (x2 +2x+ 3)2 (x2 +2x+ 3)2 ’
f'(x)=0mpu x = —1; f-1) = -0,5 — Y
Toyka MHUHHMyMa. Ha mpomexyTtke s

x € (—0; —1] dyHkus yObBaeT;, Ha 6

x € [-1; +o) ¢yHKIUS BO3pacTaer;

f(x)=0mpux; =0wmx, =-2. .

X

9 -6 -3 3 6 9
ncC-13
1 Ax)=3"+2-3%f(x)=2-3"In3 -2 - In3 - 3>, Haiiiem 5KcTpeMyMbI
dyrxmmn: f(x) = 0; 3% = 3>, T.e. 2x = 3 —x; x = 1, Toraa HauGoNBIICE H
HaMMeEHblllee 3HaueHHe (PyHKIMS PHHUMAET B OJHOM U3 To4ek x=1, —1, 2.

f(fl):ﬁ+2-81:16zé;f(l):9+2-9:27;]‘(2):31 +2.3=37 1e.
+

Haubosbiee 3uavenve 162 1/ | nanmensiee snavenne 27.

9 b
2. Ilycth ontHO citaraemoe x, TorJa BTopoe 3x, TpeThe a, Toraa 4x + a = 24,
T.e. a = 24 — 4x, Torma (24 — 4x)3x” = f{x). Dta QyHKIUS JOIDKHA HMETH
HauOonbIee 3HaYeHue B x € [0; 6], T.e. ecnu x < 0, TO 3HAUEHHUE OTpPHUIIA-
TEJIBHOE, YTO MPOTHBOPEYHT YCIOBHIO, a eclid X > 0, TO ¢ — OTpUlaTelb-
HOE, YTO TOXE MPOTUBOPEUUT ycioBuio. Mccieayem f(x) Ha MaKCUMyM:
Sx) =—12x" + 72x%; f/(x) = —36x" + 144x; —36x" + 144x = 0 umeeT pemenne
x=0 u x = 4, xoryia HauboJIbIIIce 3HAYCHUE HOoCcTUTaeTCs ripu x = 0; 4 wiu 6.
A0)=0; f{6)=0; f{4) > 0, T.e. uckoMbIe ciaraemblie — 310 4, 12, 8.

cC-14
1. F(x) = -3ctgx ++/2sinx + C, C=const.
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FG) =2+ C=0;C=2, torna F(x) =3ctgx +v2sinx+2 .

2. a) Haiinem TOuYKM mepeceucHus JTNHHIA: 2 =l,x=2y=Lx=1y=2.
X

2
2
Torna §= 8, =5, S, =I—dx =2In2=1In4;8,=1,torma S=1n4 — 1~0,39.
X
0) Haiinem TOuKM nepeceqyeHust JINHHUMA: 5=x2+4x+5; x=0; x=—4;5=8,-55;

0 3 2 4342
S, = 20; Sy= [ (¥ +4x+5)dv= —[; 4x—5x]0 - [4+424 —5-4]—
Y

2 -4 3
= - ﬁ—ﬁ—zo =— 12—ﬁ =9l,T0F,I[aS:103.
2 3 3 3 3
nc-1s
log, 4
ogy 405 9 2 16
1. ) 91%405:7:?;6) 10g42+10g3\/§=1-

2. a) logy(25" — 2:5%) = 2logl5; 25° — 2:5° — 15= 0,1 =5 £ - 2t -15 = 0;
=S=>x=1;

6) (2x+3)(x—4)=x"+16-8x; 2x*+3x—8x—12=x"+16-8x; x*+3x—28=0; D=121
= x,=4; x,= —7 — He nmoaxoauT; x > 0.

OtBet: x = 4.

TIC-16

1. a) logj x <4,logyx <2 wulogyx >-2; xe (5;9) ;

6) logylogs X <_p; 2logyx(logx—2)<-2; 2 logj x — 4logxt2<=0;
9

1=log) x; 20~ 41+2<=0, (1)’ <= 05 1= 1;x=3.

2 +y=5
2 2x+y:5 < dox Y . )5y=5 .{y=1,
’ x—log2y=4’ 7_y:4= 2)‘:4);’ x=2.
y

nc-17
1.y=2xe"; y' =2¢"" + 2xe""; 3 = 0 mpu x = —1 — 3T0 SKCTPEMyM, IpH
x>-1,y">0; mpu x <-1, )’ <0, T.e. Bo3pacraer Ha (—1; +o), yObIBaeT Ha

(—o0; —1); =1 — TOUKa MUHMMYMA. y(-1)=—.
e

0
2.S:S1—SZ;SI:e;SZZJe_deze—l;S:1.
-1
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IC-18
4 4 4

1,a)J' de _1 d(3x+4):lln(3x+4)\ :llng;
23x+4 33 3x+4 3 , 310

15 15
6) [-& (lenx\ =1,

3xln5_ In5 3

2
2.8 =I§dx:81n2 ;
X

8
S2=j§dx=8(1n8—1n4)=81n2.
4

3. f(%) =i;f'(1) =1; 1) = 2In2 = In4;
x+1
y=x+(nd4-1).

Bapnanr 5
nc-1
. 3 . 5. 2 _3(\/g+\/§)+5(\/7—\/§)_2(\/7+\/§)_
5ot T2 -5 3 5 2

2. Ilycts BTOpas uMeeT IJIMHY X cM, Toraa mepmas 0,75x cMm, Torzma
525 =1,75x cm; x = 300 cM, Torma ammHa mepBoit 225 cM.

nc-2
1. ITycTtp xomuaecTBO Bcero pactBopa 1, Torna Boas! 0,8, mocie nucnapenus
ocraiiocb 0,6. Bcero pactBopa 0,8, MO3TOMYy KOHIIEHTpalsi paBHa:

02 100% = 25%.
0,8

2.y=kx+b, mnpsimas mnapamienbHa OaHHOH k= -3, T.K. NPOXOJUT uepe3
(3;-1);b=8, 1. y=8-3x.

Inc-3

1. B 3amaunuke, BepoaTHO, OTleyaTKa, CIEAyeT MUCATh:

1
[ ¥’ \/; ] x2+y§_x2—\/; _x4+y.x4+y_x2\/;

xz_\/; ERNE

2. 3y + . 28 .
3y=2 3y+2 9y° -4

\/; X x4—y'x2\/;_x4—y

2
{9y2—4¢0 JyEEs
Ey+D+30y=D=8"19 2 6y 15-10=8
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2
(y+3)[y—fj =0
3 ; y=-3.OtBer: y =-3.
o
7 3
c-4

l.y:6x2+5x+ 1:(x+%)(x+%)~6:0; x:—%—y,Torz{ay>0 Ha

(—oo; —lju(—l; +ooj ; y<0Ha [—l; —l}
2 3 23

2. 2x=t; £+10+25=0; D=100-100=0; t,,= —5=r+10t+25= (t+5)(t+5)=
=(t+5)’=(2x+5)".

3. (Hlj[x—ij =12x* +x— 1=0.
3 4

nc-5

1. (13:8; a11=17; a;=a;+ Zd, agp=a+ 10d, Toraa a;; —as = 8d = 9, d_z N

a1=—2d+a3=—g+8:§.

4 4
2§=—>. L _ 3 17_17
3, 2 1315 6

17

3. 0,2(142857) =é+ S, rme S — cyMMa reoMeTpHYecKOd IPOrPEecCHu C

1 0,0142857 14285,7 1
b, =0,0142857; g = ; §== = ~— =—, TOT/Ia HaIle
1 710000000 99999 999999 70"
10000000

YHCIIO PABHO % + %0 = %4 .

I1C-6
25sin 0L.CcOS 0L — COS O b
l.a) —————— =ctgo; ctg7:1+x/§;
2sin” o —sina 8
sin xcos xsinx .2
=sinx.

cos x(—ctgx)(—tgx) B

1-2cos’2a . cos4a — _ctgdo; tg2a — ctg2o = sin® 20 — cos? 20, _

2.a) - ;
sin4a sin 2ot cos 2o

—sin4a
2

cos4a
=-2———=—2ctg4a. Uro u TpeOoBanoch 10Ka3aTh.
sin4a,
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coso .
CcoSOL + — (cosasina + cosa)

6) smo _ simmo — (1 + sin(x).
cosa cosa
sino sino

IC-7

1. a) sinbx + sin2x = sindx; 2sindx cos2x = sindx; (2cos2x — 1)sindx = 0;
sindx > 0; cos2x:% ;X1 :”% ix :i“6+nk L k,neZ,

cosx#0

0) 3sin’x + cos’x = 2sin2x; 3sin’x + cos® x = 4sinx cosx; 5 ;
3tg"x +1=4tgx

+
=gy, 3F-4rH1=0; D=16-12=4; 1, =222 S5 =1, =15 i=tgr = tgn=1;
=T Ctox= 1/ o= l
X 4+nn,tg,x2 35X arctgéﬂrk,k,n e’z

. . 1 . 1 . 1
2. a) sinx(2cos™x — 1) > 2cos’x sinx +5; —sinx >5; sinx <—5;

xe 7—n+2nn;g+2nn ; n € Z; E+Ttn£3x—ESE+Ttn;
6 6 3 4 2
m 2+Tcn<3x<3'7E +7n /6 /nSxS%+%n;neZ.
I1C-8
2
x —2x-15>0. |]x<0
1.3) {—X>0 {(x+3)(x 5)>0,x€( 00, 3]

0) tgx — 1 > 0; tgx > l;xe(%-ﬁ-nn; %+nn);n € Z; B) y = log, sinx.

tgx >0 ;9xe(nn; %+nn) ,xe(2nn; /+27m)u(/+2nn /+2nn).

b
{smx>0 XE
tgr #1 x € (2nn; ©+2mn)

2.a) flx)= (" — 1)(—x —x) =—f(x) — HeueTHas;
0) fl—x) = lg\ x|- logzx = flx) — 4eTHas;

B) fl—x) =v/—x—3 — HU 4YeTHas, HU HEYCTHasl.

3.
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nc-9
a) 0)
of of
6
3 3
X
9 6 3 0O~3 6 O 9 6 30 3 6 9
-3 -3
-6
9
B) r)
of o
6 6
3 3
AN o
-9V 6V -3V V3 Ve V9 9 6 300 3 6 9
-3 -3
1nc-10
l.a)y =(4x4)'—(2xﬁ)'+(%)'= 16x° — 2452 —iz;
X

6)y = (x=1)-2"+(x-1)-(2") =2"+ (x = 1)2'In 2;
_(nx+H(x-D)-xhx _ x—1-Inx
B) y (x_l)z (x_1)2

2. f'(x) = 2sin3x(cos3x) - 3 = 3sin6x.

3.y = Cisin2t + Cyeo82t; y(0) = 0 = Cyp; y'(0) =2C, = 3; C, :% 3y :% sin2t.

nc-11

(r=D(x-3)° o
lay 2 2X72) 501 . d

) (2 2 1 3
X € (—o0; -2) U (=25 1] U [3; +0). weonp -+ +
0) x € (3; 6) U (6; +o). 13 6 x
B) x € (—o0; 0) U (2; 3). - + + - +
0 1 2

2.f(x0)=3=3x2;x=il;x=1;y=3x+2;x=—1;y=3x—2.
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3. F=ma; m=3 xr; a=v'=x"(f)=(2—4sin2)m/c’; F = 3 (xr)-2(1-2sin2t) m/c’ =
=6(1 — 2sin2f)H.

cC-12

l.f’(x):2x—1;g’(x)zi;2x—lSL.
x| | x|

) x>0; (2x— Dx<1;2¢ —x— 1 <0; (x+%j (r— 1) <0, toraax € (0; 1];

6)x<0;|x|2x-1)<1; (x+%)(x71)20;XG(—oo; —%J

1 Y
OTBeT: x € (—oo; —E} w (05 1]. 9
2. f(x) = -4 + 6xF = X6 — 4x); f(x) = 0; e
)c2(6—4)c)=0;x=0;x=§,T017:[a)c=0n)c=3 3
2 2 /i X
e R o3[ 13 6 9
—  IKCTPEMyMBI: , T 3
—o0; 3/] — Bospacraer; [3; +00) — yObiBa-
(~03 3] p [3); +0) — ]
er.
nc-13

) = 4F — 8¢ = 0; x = 0; x = 2; fiu) :—4§;f(3) = 10; £0) = 1;

A2)= —? , Toraa HauOosbiiee 10, HaMMeHbIIee —4% .

2. V=Tcr2h;S=2nr2+2nrh=2nr2+g;S'=4nr72KZ=0;r=321 .
r 4 T

nc-14
1. F(x) =x—écos5x+2\/5—2x[—%]+C: 2\/5—2x+x—%0055x+C.

4
2. F(x) :%+x—%tg2x+ C; F(0)=-2, Torma C = -2;

4
X 3
F(x)=—+x—=tg2x+(-2).
() 2 5 (-2)

_n _r d(2X+EJ 24
24 2

2dx = 4 —ctg(2x+nj :—\/§+1:1—\/§.
0 sin2[2x+§j 0 sin2(2x+gj 4

0
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2 2dx 2 d(-x+3) 1
6 =2 =2
)£(3—x>2 L G-x> (-x

3

-3
2
4.y =6x—x"; y=0; Touku nepeceyenus x =0, x = 6.

6 6
S=[(x* +6x)dx:(—éx3 +3x%)| =-36-(2-3)=36
0 0

nc-15
1. Ig(25108s 08 1 glogs 0.6 )= 19(0,8” + 0,6%) = 0.
2. a) logy,(2x — 1) + logy(x + 5) = log,13.

1
2x—-1>0 xX>—
x+5>0 ; 2 6 ; xzﬁzé.
Qx-D(x+5)=13 (x+6)[x—z):() 4 2

2 2 2 2
6) (O,ZS)X 74:2,& +l; 272()( —4) :2x +1; *ZXZ + 8 = xZ + 1, *3X2 — 77’

xzi\/z.
3

3. 1g(x* —x) < 1g(3x — 3).

X —x>0 x € (—o; 0)u(1; +0)
3x-3>0 ; 9x e(l; +o] ;x e (1; 3].
¥ —x<3x-3 [(xell 3]

IIC-16

27
1274t=0;t=0;t=4,T.e.x=11/1x=16;
6) log, (2x~5)" 7 =\x—2 1 logs(2x— 5) = 1; 2r~ 5 =3;x = 4,
2. 1gx +1gx 2 <0, r=lgy; £ +1-2<0;(t—1)(t+2)<0;¢e[-2;1];

1
t=lgx; —: 10|.
g'xxe[loo }

log2 x—log, x 1 log2; 2 1 2
l.a) 372 2 = ; logzx—log2x=—3log27;logzx:t;t —t=13t
x

EEr
y,x_13 t 6 66> —13t+6=0 f
3. % =2 ; Ax(+0n=5  ; {x=—— ;
X y 6 ) ] X ’ 1+l ’
X+y=5 x=(+n=5 |1=2 y=ix
x
2 3
tlzg, x1:3,y1:2 t2:5’ x2:2, y2:3
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nc-17
1f(x) == 1) +2'In2 = 2xe™ ' + 2"In2.
L2 1 2 1 2
2. y(x) == +—+C; y(1) = 2 =—+—+C; C =24+———",
Y& ¢ In2 ¥ e In2 e In2
L2521
=— '+ +—+2.
) ¢ In2 In2 e
2
3.y'= 631"2 x-2in’x [6lnx _SIn7x x] =0; Inx=0; Inx=1; x=1; x=€, Xpnix=1Xmax—6.
X X
x | 0; 1 | L;e |e;+oo
yo I - [+ | -
C-18
1. @) fir)=In(Gx-1)Hog,(3x — 1); )= —— 4 — >3 (1+L)~
' & ’ 3x—1 In23x-1) 3x-1 m2)’

6)/() =(V3-1)ce+ 2.

5
2.a) § =8, — S, Touku mepecedeHust x = S u x = 1; S2 :jédx:SInS;
1 X

S :4+%~4~4:12;S:12—51n5.
1

1) 1 A
0) Touxu nepecevenus x =0, x =1; =S, - S,; S1= fx dx = ﬁx
0 +

I SRR ST SRS B (A ]
NS RN T RN RN RN I YN T

3y =2y=Ce¥ip) = =S C=ey=o
e

—2x
> .

Bapnanr 6
nc-1
| 12(v2 +46)-12(V6 ++/3) -12(J7 -3)

' 12

2. Ilycrp nuHa nepBoit x oM, anuHa BTopoit 1,18x cm, Toraa:
(x+1,18x) cM =436 cm; x = 200 cm; mHa Bropoid 200 cM, iepBoii 236 cM.
nc-2
1. ITycts Beero pactopa 100, Toraa Boas! B HeM 75, mocine ucnapenus 50.

S(KOHIICHTpAIHSI) :% :% , T.e. 33,3...%.
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2.y=ax+b;a=3;y=3x+b;—4=3-2+b;b=-10;y=3x-10.
nc-3
R e N L e e |
B0 N EEREG

2.8(2+3y) +3p(2 —3y) =-8; 16 + 24y + 6y — 9" = —8; 9y* — 30y — 24 = 0;

(y+§j(y—4)=0,TK.2+3y=0HpI/Iy=—§,TOOTBeTZ 4.

11C-4
2 1 1 1 1 2
1.8 —2x — 1 <0; [x+fj[x—fj<0; xe(—f; 7); 8" —2x—12>0;
4 2 4 2

SRRl

2.9x = 10x + 1 =(9x — 1)(x — 1).

3. x+l x—l :x2+i—i=20x2+x— =0.
4 5 20 20

nc-5

1. a=ar+3b: ay; = a,+12b; ay—a, =9b=—13: b :_713 . Torna ay=a,3b = % .

b 17 B 519 95
b, 1977 1-¢ 17 2 612
3. 0,4(428571) = 04 + S. § — reomerpuueckas Tporpeccusi ¢
b
by =0,0428571; g - s S=—1 = 3 , Torga 0,4(428571) -3 .
1000000 1-qg 70 70
IIC-6
2-2sin’a 2-2sin’a 1 3n
1. ay———+ tga ctga = +1= npy o =—;
) 1—cos2a g g 2sin’ a sin” o P 8
,12 :4_2\/5;
sin o
6) —mflx-sglx(—ctgx) _ ctgzx .
s x-sinx-tgx
2. ) coso __ cosx _cosa _
T o). (m a . (m cosa
2cos| ———|sin| ———| sin| ——a
s elis) e
6)w:tg—a+sinactga=l+cosa.

tga tga
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nc-7

X=7mn
tgx =0 4T 2£
[cos3x:0; X=xotoon

1. a) cos3x tgx = 0.
cosx#0

6) 1 — 2sinv+3siny=—1; £ = sinx; [t | < 1:27 — 3t~ 2 =0; [H—%J (t—2)=0,
3 1 ntl T
TK.|t\§1;t:smx:—E;x:(—l) g+nn,neZ.
2. a) cos’x +l> sin’x; cos2x >—l; 2x € —z—n+2nn;2—n+2nn ,
2 2 3 3
xe(—ﬁ-i—nn;ﬁ-s-nn),nez;
3 3

n
tg(xfzjz\/g x¢§+nk, keZ

0) <sin x—gjsto ; x¢%+nm, m, ne”Z ,xe[ﬂ+nn;3—n+nn].
i x-Zlel Zvmnm Zom
cos x—z #0 4 3 "5
I1C-8
5-x>0 L Jx <5 . . ).
1' a) {x2+2x—320’ {(x+3)(x_1)205x € (7003 73]U [3’ 5):

0) 2sinx — 1 >0; sinxzé,x e|:%+2‘rcn; 5?7T+21m}

ctgx#1 ; qcosx#0 xe(Znn; %+2nn)u(%+2nn; %4—27:}1).

ctgx >0 sinx >0
B)
cosx >0 x¢n4+m

2.a) flx) = (x> + 1)(—x" — x*) — uu vernas, Hu HeueTHAs
6) fl—x) = cosx” + sin| x | = f{x) — uernas

B) fl—x) = —3x"sinx cosx = —f{x) — HeueTHas

3.

AJ\J’/\/\
TNV VT
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1c-9
a) 0)
off /@
X
6 9 -6 0 3 6 9
. -3
X -6
9 6 -3 0 3
-3 -9
-6
-9
B) r)
9 v 9 Y
6 6
3 3
e X X
9 - 369 9 6 30 3 6 9
..3 _3
1C-10
1a) y =53 —8x+. 981 6) ) = 0.5+ (x+ 1)0,5Tn 0.5;
=
By — (xInx)(1-x")—xInx(-2x) _(Inx+)(1-x")-2x"Inx _
(1-x*) (1-x*)
_ I+x*Inx—x>+Inx
(1-x*)

2 X . X 1
2. f(x) =—=cos—sin— = ——sin— .
S 3 3 3 3 3

3. y" = 9y; y = Cicos3x + Cysinlx; y(0) = C; = 0; y'(0) = 3C, = -2;

2 .
=——sin3x.

Y73

TIIC-11 T

lL.a)yx e (-2;-1]v {-3} 3 3 3

0) x € [1; +o0) -
KA @@

-3 1 2

3_ 2 _ _

x> —4x +3x<0;x(x D(x 3)<0

x2-5x+6 (x=2)(x-3) e 1 ° o
x e (—0;0)uU(1;2)
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445" =257 B 4-x7
“4+x)  @d+x)

2. f(x)_ 2,f()* mpu x = 0 f{0) ==, Torma

_1
y=gx
3.F=ma;m=2xkr;a=Vv =x"=(6t— COSt)M/CZ; F=12t—2cost.
IIC-12
' . — c o — 1 . 1 . x;tO,
1'f(x)>g(x)’f(x)_2x+1’g(x)_m’2x+1>M’ {|x|(2x+1)>1 Q).

Pemnm HepaBeHCTBO (2) — B oTBeTax omKOKa, CIeIyeT pelaTh TaK:

X+ 1) > 1x>0; 28 +x— 1 >1; (x—%)(x+l)>0,xe[%; +ooj,

x<0:-2x"—x—1> 0; 2% +x+1<0 — pemtenuit HeT. OTBeT: (%, +OOJ .

2. f(x) = 4x’ — 6x" = 4y’ [x— j f(x)=0mpu x = OI/IX—%
s | emo | @3 | 3
s -1 - +
Torma 9KCTPEMyM X :% ; BO3pacTacT Ha
[E' +00) ; yObIBaeT Ha (—o0; E]
> 3y g -3 Ol\/ 3

Mc-13
1. f(x)=15x" — 60x’=15x*(x* — 4); f'(x)=0 mpur x = 0, 2, —2, TOTHA fonex = 193;
.fmin:_60-

2 2 2 , 2V
2.V =qwh S =mw + 2w - h = 2n(r + rh) = Zn[r +—j;

r

S'= Zn(ZV—Z—V] S'=0; :Lz; Pr=V.r=>3 r_ TP TaKOM pajuyce
r r Y
OCHOBAHUSI IUIOMIA b MUHUMAJIbHA.
cC-14
1
1. F=] f(x )_4 d(zx) Wj(z ~3)2d(2x—3)+2[dv =

=%tg2x—A(2x—3)A +2x+C.
i
2. F(x)=_|'f(x):Ixzdx+zi.[00527cxd(2nx) %\/xj-kzisinhtx-s-c;
n T
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F(l):%+c=3,TOFZlaF(x):%\/x73+%nsin2nx+2%.

o)

0

3. a) J. dxn):;tg(2x+nj

0 cos2(2x+— 4
4

0
1

5

6)T 3dx 3 1
5(5+2%)°  2(5+2%)

-2
o 2
4. Haiinem touku nepeceuenust —x~ + 3x =0; x =0, x = 3.

S:}(—x2 +3x)dy = (- Y + 37 Z =3 +3% =9%.
0

C-15
1. log (497" +(0.(2))") =log (4+1) =1.

2

x“+8

=8. Jx>1 x>, _

2.a) |7, ;{2 _ ;{_;x—4;

S50 x —8x+16=0" |x=4

X +8>0

1
002 +—log. x5 2| log, —+4,5 og +2 —
0) 31 85T 3 ( T j:3l & 9; logzzx — 8logyx = 2logx — 9;
t=1logx; £ — 10t +9=0; (t—1)(t—9)=0; t=logyx; x =2, x=2".

3,403 =3 <0; 3 (? = 3)<0;x* 3 <0, x e[—/3; 3].

1C-16

l.a)5™*.5-2572=3,5=¢1,5/-2t-3=0; (t—l)(t+%):0;t: 1;
57%=1;5"=54x=2;

(x+3)* =Cx+)(x-1) |x>1
6) j+_31=\/3x+1; x—1>0 A :
o 3x+120 ¥ +6x+9=3x"-2x—1
x>1 ,{x>1 =5
2x* —8x—10=0" |(x=5)(x+1)=0" '

2, git%;g ;{x>% '{D% ;xe(%; +oo).

X +2>3x-7 2 =3x+9>0  |xe(~m; +0)

3 xy+x+y=-1.
xy(x+y)y=-2"
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t=xy P r=2=0 [(r+2)(r-1)=0

WELXEYET xvy=r i=—qan L Ji=-(+n L, _ .
tr=-2 C|t==ler 2 r=xy S t=xy T
r(+r)=2 |x+y=r xX+y=r

h=-2yn=Lyn=-2xu=Lx,=-2n=-"26=1Ly=-1x=-1
Otser: (-1;-1), (2; -1), (-1; 2).

C-17
1 /(x)=2xe" " 42" 2.
2 )= e+ O F) =22 103, c=3+ L,
In3 e In3 In3 e
F(x)=ex—3 +3—l+i.
n3 =~ e In3

e[ 6lgx 6l x| a7
3.y'=(31g’ x+2lg’x) &€ 7 = +—C2 | e — 0 lgx =—1;
7 ( £ g ) xIn10  xInl0 &

x=i; lgx=0;x=1; Xpa= 10’1;xmin= 1.
10

I1C-18

_ 3 3 _3(1-1n2) _ NG
L)/ @) 3x+1+1n0,5(3x+1)_(3x+1)1n0,5’6)f(x) (ﬁ”)(x DA

2.a) Haiinem Touxu mepeceuenus: ¥(8 — y) = 7: —° + 8y — 7=0; x, = I,

7 rdx 7
x=T7;8=8,-858=[—=rlnx| =7In7; S, =24; S=24—Tn7.
[ 1

0) Haiinem Touku nepeceueHus: x =0, x = 1.

! ! 1 S| L 1 _
S=_‘.xedx—_[xndx=7xe+l‘ _7xrr+1‘ :7_7:L'
0 0 +e 0o T+l o l+e m+l (I+e)(1+m)

s 2 1 4/ 1/
3.y ==Yy p=Ce M pay=ct =y o=y
Bapuanr 7

IcC-1

N
4 4 4

_ _ - =.
VA-VI510+46)  J(4—15)10+6+2760)  2y/(4 —/15)(4++/15)

2. B mepBom mapke 250 - 0,24 camocBanos, Bo BTopom 150 - 0,08, Torna B
06oux 250 - 0,24 + 150 - 0,08.
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250-0,24+150-0,08
400

- 100% = 18%.

Torna IIPOLICHT B obonx PaBcH:

nc-2
1. ITycts mepBast cropoHa paBHa 3x, BTOpast 4x U TPeThs Sx.
Sx-3x=2x=3,6cm;x=1,8cm; P=12-x=12- 1,8 cMm=36(2 - 0,3)cm =

=36.0.6=21.6cm: S = 5(5 —3xj(£ —4x][£ - 5xj ov’= 1944 o
22 2 2

1

5 {1,25x—0,12>0,3x+0,07,{0,95x>0,9, 5 6[1 10}

1-x>0,5x—4 S L5x<5 xﬁg;x 53

3
I1C-3

1 1 1
2 2 a’ =2l a’-b |+ a>+b
a’ —b*+4b* —ad | 3 || 3

1

1
R 1
a®*-b a’*-b a®*-b a

s L !
= b(@ +D)=b(a’ +)
1 1 2

2. —t—— = (T DI+ Y - 1=2(0+2); 27 +y -3=0;
y—1 y+2 y -1

o+ L5y -1)=0, 1k y—1=0 pemennem ObITh HE MOXET, TO y =—1,5.

1nc-4
1.y =5¢+26x+520; (x+5)(x+%)20,x e (—o0; 5] u[—%; +oo),

y<0;x e[—S; —%}

4
P o Y =2 +;/§ )2 ‘;/5 )2 5x1=2(x— 2 +;/§ )2 ‘;/5 )

3. (x—ﬁ+l)(x—x/7—l) = X ATx+x-Tx+7-VT-x+J7-1 =

=3 —2J7x+6=0.
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nc-5
a+a 2a +(n-1)d 5
1.S,= 12 Lop=—1 n;3nt—Tn—416=0;n=13.
2b—bq'q2—b3'q—1' Lis= 2 —45-2
U3 UIY, ) Ty T - T -
_1
b, 27 2 14 3

3. 0,1(076923 = 0,1 + S,; S, — cymMMa TeOMETPHUYECKON MPOTPECCHU;
1 _ b 1 7
;S =—1:0,1(076923) “%

b, =10,0076923; g = 5
1000000 1-q 130

Ic-6

1. a) sin2a cos(t+a)  —cosa 2sinocosa.  sina

o
= = =tg—;
1+cos20 cos(m—a)—1 —cosa—1 2cos’a cosa+1 a

cosa — 2sin 3o — cos5Sa 2sin3asin 200 — 28in 3o

- - = - =—tg3a.
sinat+2cos3a—sinSa —(2cos3asin2a + 2cos3a)

2cosa.cosP —(cosocosP —sinasinf)  cos(a—f) |

2.a)
cosa.cosP +sinosinp —2sinasin  cos(a+p)

6) (=cos20 —sin2a)(—sino. —cosa) _ 1
cosa +sin3a '

T1C-7
1. a) sin3x ctgx = 0; sin3x = 0; x =i%n, n e Z; ctgx = 0; x =752+ i,

reZ;sinx #0; x #mwm, m € Z, Torna x:g-i—nn; x:i§+ﬂzn;
. . . . . 1 .

0) sindx — sin2x = sinx, 2sinx cos3x = sinx; cos3x =5 ; sing = 0;

s T 2
3x=t+—+2nk;x=mn, k,neZ,x=t—+—nk.

3 9 3

. . 1 . . 1
2. a) —sin3x sindx +5 < cos3x cosdx; —(sin3x sindx + cos3x cosdx) <—5 ;
Ccosx >l,x € —E+2‘rm; E+2nn ;

2 3 3

0)tg sx+ % Zﬁ; E-t-7rn£5x-&-E<E-H'cn; xe E;’t;£+ﬁn snel.
6 3 6 6 2

5715 5
1nc-8
X —6x+8>0 [(x=2)(x-4)>0
l.a) {(4—x)#5 NESEE | ,x € (—o0; =) U (-1; 2];
4-x)>0 x<4
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0) 2cosx—\/§20; cost?,x e[—ngZnn; g+2nn},n eZ;

{x =1 {x #1
B)sx>0 ;9x>0 ,x € (0; 1) u(1; m) U2nn; nt2nn), n € N.
sinx >0 |xe2nn; m+2nn)

2.a) flx) = (f)c5 + 1) (—x+ x2) — HH YeTHas, H HeUeTHas,

0) fl—x) = sin*x + cos2x = f(x) — uerHas;

B) fl—x) = |-x |sin’x = f{x) — ueTHasL.

3.a) T=E:§n;6)sin2(x+T)=sinxan/IT=n;B) T=m.
®

I1C-9
1. 2.2)
Y
9
6
6y 3
P X
9 6 3¢ 3 6 9
5 )
B .
4 2 0 2 4 6 g
0) B)
9Y 9Y
6 6
3 3
X X
30 3 6 9 9 6 3 0 3 6 9
-3 -3
InC-10

)

l.a ’:(4\/§x3—2\/§xﬁ71)\/x+1 t—;
)y 20x+1

N e
e Inx——
6)y = =

2 2 2
In” x xIn”x xIn®x

_xe'lnx—¢"  e'(xInx-1)

tg%
2cos’ % '

B) y' =cos 1sinx+2t ol ! cosx 1sinx+
=CoSx — —sin> x. - _ “sin>
Y 2 2 & 2

1
4 cosz% 4
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2. f(x) = 307(2x° + 3x%)°%2x° + 3x%) = 307(2¢° + 32 - (65 + 6x) =
= 1842(x" + x)(2x° + 3x%)*.

-C C

x .X X X

3. =Cicos=+ Csin=; y =—Llsin=+—2cos=; »0) = C; = 2;
4 R S Y ) 2 2 2 »(0) 1
’(0)22:1 Torza y = 2c0s = + 2sin >

y 2 > y 2 5

IC-11 . _ _ + "

—————0—0—>

l.a)x € (0; 2] U {3}; i f s s

6 2+ 1: - + +

) x € [2; +o) U {1} > 1 . .

B) - + - + -
X 2x _l; x  2x +l>0; 5 59 3

x+1 x+3 4 x+1 (x+3) 4 3

4(x2+3x—2x2—2x)+(x+1)(x+3) 50 _(X_S)(x+%)>0.

4(x+1)(x +3) (x+Dx+3)
x e (-3;-1) u(—%; 3).
2. f(x)=4x—6x"= —10; 6x” — 4x — 10 = 0; pur x = —1; g y =-10x + b; Haxo-

MM b, IoficTaBuB X;= —1 1 xzzg u yi=f(-1); yzzf(gj; b=-1; b, :% ;

785
=-10x—-1;y=-10x +—.
y y 77

o 2 1 2 2 1
3.F=ma;a=Vv =x"=4-S+5 M F=(4 -5 +5)H.
t t t t
IC-12
1.

.
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4 2
2. f(x) = 15x" — 15x7 f(x) = 0 mpu x = O olf
x=x=l.
x | —o;—1 | =1;0 | 0,1 | 1;+w 6
fo l o+ - [ - + R
Xmin = —1; Xmax = 1 — DKCTpeMyMBI; Bo3pacTaeT Ha \V X
(—o0; —1) U (1; +o0); yosIBaeT Ha (—1; 0) U (0; 1). -3 ;) S
6
-9
nc-13

1. f(x)=12x" = 24x* + 12x; f(x) = 0; X’ — 2x* + x = 0; x(x — 1)’ = 0; [0) = 5;
A1) = 6; frin = 5; HANOONBIIETO 3HAUCHHS HET.

2 2 a2 ! 2 . 3h%n h? _
2. +h"=3"=9; Vfgnh(9—h); V' =3n— :3TE(1—?);V'70PIJ’II/I
h=3;r=6.
T1C-14

3% x=3

Lf=Fe); Fa)=1-—=2"-r.
X X

ﬁ+1_§x4_ 1

1
2. F(x)z.[f(x)dx=mx 2 x+2+C

4
:z(43-2):g-128:@:36f.
7 7 7

4 4 21 2 31
0) szx/;dxzfx 2dx==x 2
0 0 7 7

0
4. § =8| — S,; HalizeM TOYKHM TepeceyeHus JauHuil; 4 + 3x — X=x+ 1
2 _ _
x —=2x-3=0;x=-1;3.

1o 15 3,
Slzf(x +3x+4)dx = —gx +Ex +4x

-1

3
:162;S2:6;S:10%.
3 3

nc-1s

1
log, 36 _6210g65 10 _951&»&593
- 101g2

2.a) 1g”2(x — 0,5) = Ig(x — 0,5) + 1g2 = 1g2(x — 0,5); 1g2(x = 0,5) = 0; x = 1;
1g2(x—0,5)=1;x :5% ;

og 6
1. 36 410822 -3 = 25+5-6=24.
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1

'2 x—log X3
0) 51%3 R 55 =57 10g32x —3logzx +2 =0; logzx = z; Z-3z+2=0;

(z—l)(z—2)=0;x1=3;x2=9.
3,373 K x—3>3;7—x—620; (x +2)(x—3) >0, x € (—0; 2] U
U [3; +o0).

1c-16
x+1 lx_g. H¥_,. 2:. oy -0 _ /)=
La) 2 2 2 24 D= 51 0,20 + 25 0,(t—2)(t A) 0,

Torma x; = 1; x, =—1;

6) V3x+4+/x—4 =2x;

3x+4+243x+4vx-4=4x (54

3x+420 ;[3x+4=x—4;x=4.OtBer: x =4.
x—4>0 y=4

x>0

2
2 JxT=4x+3<8 [(x=-3)(x-1)>0. . .
2. logs(x —4x+3)<1,{x2 Tareies {(x+1)(x_5)<0,x e (-1; 1)U 3;5).
3.y =tx"=m;
t-m=30 _ |t-30+m . ¢t=75 (5.
{t+m:120 ; {t:75 > m=as O (55 3).
11C-17
B yue6HuKe oneyaTka, ClIEIyeT MMCaTh TaK. _
1f(x) — (sinx)cosx — ecosx In smx; f(X) — (COS.X In sinx),ecosx In sinx _

2
. . COSXx . cosx COS X . . cosx
=| —sinxInsinx + +COSX (SIHX) = | ———sinxIncosx (SIIIX) .

sin x sinx

2y xz—x 2 xzfr
2. F(x)=[@2x—De" “dx=[e" "d(x*-x)=¢" " +C.

3.f(x)=¢"—1;f(x) =0 mpu x = 0; (—o0; 0] — yOsIBaer; [0; +o0) — Bo3pac-
taet; T.K. Bx = 0 f{x) = 0, a f{x) Bo3pacra-

X | —o0; 0 | 0; +oo er Ha [0; +4w), To fix) > 0 wHa
f | — ’ + [0; +o0), T.e. €' —x—1>0,T.e. &">x+ 1.
TIC-18

1 F) =[ f(0)dx = [x-x7dx - Ixﬁdx+%jezxd(2x) + %jzid(zx) -
X

15

=—e x+llnx+ V242
2 2

+C.

1 V241 1
—— —x + =2
J2+1 / +1

V2
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2.a) 0)
o oY
6 6
. 3
X | —
9 -6 30 3 6 9 9 6 30 3 6 9
3 3
3.y:C1e“/§X.
Bapuant 8
c-1
1.
4.8 32
V3=V53+5)10-+2) Fhan? Jo i
3
==

2. B nepoii cronke 150 - 0,32 teTpazeit B kineTky, Bo Bropoii 210 - 0,2, To-
150-0324210-0.2 00 s,
360

rAa IMMpoOUCHT OT O6H1€ﬁ MacCChbl paBCH:

nc-2
1. ITycts mepBast cropoHa 3x, BTOpas 4x, TpeTbst 5x, Toraa 7x—5x=2x=
=34 cm; x=1,2 cm, torma P = 12x = 14,4 cm;

S= \/% (B =305/~ 4x)(D/5 —5x) = 8,64 o,

5 {3,4x—x—0,6<0,6x ,{1,8x<0,6 , e[—S; 1)

16,5+2,5(2x—2,4) >1,5x° |6,5x > 19,5~
1cC-3
1 1
, 42— | | 2a-2b° +2a)+ 2a-b°
1. \/E—2a+ 5 % : 5 =
a+ el
b3 —4d’
2 2 1 1
3_ 4,42 2 4p3 _2p3 1
|5 42 +4;/az 4b* | 23b _YB 0 —2a).
a+ e
b3 —4d®
b 22 1 20°-D-2Q-9)-Q-»-D _,.
2=y -1 y+l Q-»0*-D
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+D-4%)
2-»+Dy-1
nc-4
Ly=6x+37x+620; 6(x + 6)(x+%)2 0; x € (—o0; 6] u[—y; +oo) :

6
ySO;xe[—6; —%}

+
2.D =16 + 2 -3 -4 = 40; x, :@, torma 3x’ —4x-2=

s x_4+@](x_4— 40]
—

=0. Otser: y:A.

6
3. (x—x/g+2)(x—x/g—2)=x2—2\/gx+2=0.
c-5
a+a 2a +(n—1)d )
1.5,=-1 5 nop=—1 5 -n ; d=ay-a,=—4, Torna n°d+(2a,~d)n-2S,=0.

4n* — 1001 + 600 = 0; (n—10)(n—15)=0. OrtBet: n =10 wmm 15.

1 a4 1 1 9.3
2.b=-9;bs=——:;bs=biqs ¢ =—;q=%=; S =——=-45-3=-135;
! STT T T AT Ty

3. 0,2(153846) = 0,2 + S,; S, — cymMMa reoMeTpUYecKOW IMpOrpeccuy;

b
b, =0,0153846; ¢ = 1000000 ; §=—L = é , Torza 0,2(153846) :% .

I-¢
Ic-6
1. a) sina(coso —sina) + cos’a+sina cosa(cosa +sina) 1 sin2a
. = ! = —gi .
1+ ctgal coso.+sino 2 ’
sinal

2 . 4 2. .2 2 . 4 22 N2
0) —cosx"o. — sin"a. — cos o sin“a. = —cos o — sin"a — (1 — sin“a)sin“a = —1.
2 .2
. cos” 2o —sin” 2a
. 2 2sinda S P u—
2s1n4a(1—tg ZOL) cos> 2a.

2.a) = > =
1+ctg2£g+2aj I+1tg 20
2
=sin8a - 1 cos” 2a 5— = sin8a.

)
cos” 2a sin” a+cos” a

2cos3acosa + 5cos3a
=ctg3a

2sin3ocosa + 5sin3a
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nc-7
1. a)

cos2x—sindx  cos2x(1-2sin2x) Z0: sin2x — 1 £ 0: cos2x = 0

sin2x —1 ’ sin2x —1
sin2x :l; sin2x # 1; x :E+Ek; 2x :E(—l)”’ + m; x SR n;
2 4 2 6 4

I i b b
x=—CD)"+=m,n,r,me Z, tornax =— (-1)"+=
12( ) 2 A 12( ) 2

0) ﬁ sin2x—6cos™x= —3; \/E sin2x—3(cos2x+1)= -3; ﬁ sin2x — 3cos2x = 0,
TK. cos2x = 0 He IMOIXOTHUT, TO MOXHO Pa3leiuTh BBHIPAKEHUE HA HETO;

tg2x:\/§;x:g+§n,n € A.

3n
m;,x=—=+mnr,
4

1 . . 1 1
2. a) cosx -5 < sin’(x + m); cos’x — sin’x < 5 ; cos2x < 5 ;
2x € E+21tn;5—n+27tn ;X € E-Hm;s—n+‘fcn ;
3 3 6 6

0) ;<§; x/§<ctg[x+ﬁj; x+le E-‘rﬂ:n;ﬂ:n ;
( nj 3 4 4 16
ctg| x +—
4
s s
Xe|—+mn, —+mn|.
( 12 4 j
IIC-8
32 425150 (x+1)(x—%)20 X € (—o0; —l]u[y; +oo)
1. a) <log(2—-x)—1#0; <x#-8 ; sxe(—w; 2) ;
2-x>0 x<2 x# -8

x € (—o0; =8) U (-8; —1] UB; 2);
2
N2 x

0) sin’x L > 0; sin’x > 1 ;
2 2

. b 3n
s1nx‘ > E[Z-Hrn;?-knn},nez;

2
x#1 x>0
B) y = log,cosx; 1x>0 ; qx=#1 ;x e (0; 1) v
cosx >0 xe(—%+2nn; %+2nn)

(1; E) ) u(—E+2nn; E+2nnj,n e N;
2 2 2
2.a) flx) = (= —x)(x* = %) ==’ + x)(x* — x%) = —Ax) — HeuerHas;

0) fl—x)= w =—f(x) — HeueTHas; B) f{—x)=|-ctgx|=|ctgx| — yeTHas.

COoSXx
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3.a) T=E = %rc ; 6) myctb x > 0, Torna T = 2x, Torna Besne 7 = 2T,
o)
B) flx) = [etgx]; T= .

nc-9
1. cm. rpaduk.

2.a) x—1 # 0; x € (—o0; 1) U (1; +0); 0bnacTh
3Ha4yeHuni (—oo; 1) U (1; +o0);

fx) =1 -FL1 , T K. mycTh fix) = a,
X—

2
(x=1
JIETICHUS; IKCTPEMYMOB HET.
6) 061acTh onpeeneHus (—oo;+o0); (x’~4)*== f{x), Toraa o6IacTh 3HAYCHHIT
[0; +0); x=0 — MakcuMyM; x=12 — MUHUMYMBI, TorJa Ha (—0; —2) U (0;
2) yosiBaer, Ha (-2; 0) U (2; +o0) — Bo3pacTaer.

2
x=1+ — s f == — ¢yHkuus yObIBacT Be3zie Ha 00JaCTH OTpe-
a—

! N
B) j=5 ctgzx; obmnacth onpeaenenus (nn; n+nn), 06aacte 3HaueHUH [0;+00),

4 b b
MUHUMYMBI B —= +7tn; Ha | 7, E-Hm yObIBaeT; Ha 5+nn; T+ TN

3

BO3pacTaer.
Y
9
6
3
S X
9 6 30 3 6 9 6
-3
3
-6
-9 -3 0 3
a) 0)
I1C-10
5 V3
1. a) y=GBr =53 a1+ Vaxiosx? 53 =P W1+
24Ux -1
n N 5xﬁ .
2x-1
67 —Inxe’ & _xInxe' 1-xlnx
6) y' - + 2x = 2x = X >
e xe xe
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x 1 7Ctg/

B) Y = 3cos3x— ls1n +2ctg727 3COS33€—*SIn +
3 3 3s1n% 33 sm%
x 2 ctg/
—3cos3x—fsm +—
3 3 sin %

2. f(x) = 1193x* — 2x)"*3x* — 2x°) = 1193x" — 2x°)"¥(6x — 6x%) =
=714x(3x" — 2x°)""(1 — x).

3 Ly, =Ccoslx+Csinlx' ’=—5sinlx+gcoslx' (0)=C, =3;
YT YTCOS S TSI g, Y TSI T eosy s Y b
C 1 2 1 1

'(0) = /=—1,C =-3,y=3cos—=————+——3sin—x.
YO=7 2Ty 20 G-+l 41 3"
c-11 . . ..

———e — & —O——>
1. a) x € (—o0; =3] U [-1; 0) U (0; +o0) 1 3 2 1 0
x=2;
0) x € (-1;0); - + + n
-1 0 1 3
I
1-x 3-x 4
4(3—x)x—2x~4-(1—x)—(1—x)(3—x)>0(x+3)(x—%)>0
43 -x)1-x) (x=3)(x—1) ’
x € (—o0; =3) U W; 1)U (3; +o0). + - + - +
(%4:1) - : :

W=

2. f()=2(x—1)(x-3)+2(x-3)(x—1)*=(x —
Dix-3)2x-3) +2(x—1)) =-24; (x -
D(x — Dx = 3) =—6; x(x> — 6x + 11) = 0, T.k. x> — 6x + 11 He umeer KOp-
Heit, To x = 0, Torga f{0) =9, Tor;[a y=-24x+09.

3. F=ma; afv—x”—6t+ F= (30t+—)H

nc-12
1.
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2. f = 60x — 60x* — 60x° + 60x* = 0; oY
X —x—x+1) = 0; £ (x)=0 mpu x=0 1 x = —1.
6
3
X
X | —o0; —1 | -1;0 | 0; +o0 5 3 3 6 9
I +
Ha (—oo; —1) yOrIBaeT; Ha (—1; +o©) Bo3pacraer;
x =—1 — ToYKa MHHUMYMa.

IcC-13
1. f(x) = 20x* - 60x" = 0 mpu x = 0; x =%, Torza fiin ¥ finax x=0,%i1, HO
finin HE CYILECTBYET. fy [0 = —31.

2. V=mrh=mnh(16 — h*); V'(h) =0 npu h :y\/g ,TK h :y\/g TOYKA MH-

HHUMyMa, TO OTBET: h= 4/ — .
Y VG

11C-14
L PG =fl P =14 32 =53 g
X X
1
1, 1.dQ2x+1)
2. F(x)=[f(x)=[x3dx—=[sinQx+D)d(2x +1)— = [ ——F =
W=]/@=] 2I 27 2x+1)
= L)CJ§+l +lcos(2x+1) + +C
NEES| 2 202x+1)
%cos4x 1 x sindx % 1 1I(n =« 1 =
S Y el PR Vs e R
A %
g $2 38 3 5 384 _6
0) _[x%/;dx=.[x3dx=fx3 ==.2'="—=54—.
o o 77 o7 7 7
4. §=S| - S,, HalileM TOYKU MEePECCUCHHUS: 4= 2x; 2x% - 2x—4=0;

2
¥-2=0; (+-2)(eH1)=0; =1, x;=2; §\= [ (~x+4)dx= =(—%x3+4x) ~9;

2
-1 -1

2 2
1 3 »
So= [ (P+2x)dx=(=x"+x7)| = 8L +4+ 1, —1=6; §=8,-5,=3.
) 3R] = B )
c-15

11 log;,5 8
2(;—log, 4+25751257) log., 4 17
1.9 42 )78 =3,
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1
2.a) +log x:E;logzx:t; 1+t—1— 1+7 —Qt tzfgtﬂ 0;
logzx 2 3 t 3 3 3
(t73)(t—%] 0:x, =8, v, =32 .
logz,r—4log x 1
6) 6 3 10g5x—t t —4t-5= O = 5 1‘2—*1 X = 5 Xz—g

3.4“'<8 2 <27 20082 3 - 5] 255 x e (s 35]U[6,55 +0).
IIC-16
X 1 ! X 5 2
1l.a)5 — 3 =4;5=tt-——=4t—-4-5=0;t,=5,t,=-1;x=1;
t

0) Vx+1++d4x+13=3x+12; x+1+2vx+1/4x+13 +4x+13=3x+12;
2Vx+1V4Ax+13 =2x -2 Jx+1V4x+13 =—(x+1);
Vx+1(W4x+13++x+1)=0;x=-1.

2.10go3(x" = 5x+7) > 0; 0 <x* — 5x + 7 < 1; X*~5x+6 < 0; (x — 3)(x — 2) < 0;
x € (2;3).

2 3.2
30 = aTyT=4 0 28 {t—m:4 : {z:g LS
{(Hy)xzy 12 ¥ v t+m=12" \m=4" 123 4

%}:%’- {x:Zy_ x=2,
=4 > ly=1 > y=1

nc-17 .
1. f(x) — (COSX)SmX — es1m In cosx, f’(x) — (smx hl COSX)’ sinx In  cosx
Sinz X sinx In cosx
=| cosxlncosx—— | e .
[ COSXJ

2.F(x)=[(3x" + 1)e~‘3*"dx =] e~‘3”d(x +x) ="+ C
3./(x)=2"In2 —In2 = (2" — DIn2; f'(x) = 0 mpu x = 0.
x<0 | x>0
_ | T
x < (0 — yOsIBaet; x > 0 — Bo3pacTtaeT, T k. B x = 0 f{0) = 0 u f Bo3pacTaer
Ha x >0, To f{x) > 0; 2> 1 + xIn2.
I1C-18

1. F(x) =j.f(x) = J.x1+‘/§dx+ J.xﬁdx+ ZIeO’Sxd(O,Sx)+ 2_[@ =
X

\/§+2 \/§+1
= +2e% 4 2Inx + C + 2lnx + C.

\/§+2 \/§+1
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2.a) 0)
Y
9 off
6 6
3 3
X X
—6—368—3—6—9 |9 6 -3 0 3 6 9
4 &
3.y =—F;y=Ce".
Y=5ir=6
Bapnanrt 9
nc-1

1. /4542072 - 45292 =221

Ilycth 3TO HE Tak, HampUMep: 3/ 45+292 —3/45 —292 <242 , BO3BEIEM
B Ky0 U MOJIy4uM: %/45 +29/2 —3/ 45-292 > 22 , HO 3TO HEBO3MOXKHO,
re.: 45+20v2 —345-20\2 =242 .

2. TlycTh BCero »HIKOCTH 3a 4ac BBITEKAET, TOTAA (1—% 00)2 =0,81, T.e.

x=10%.
3

(4 -D+@E+DY(a+3)(x-3) _ \/X+3(\/x+3(x—l)+(x+l)x/x—3):
@=3+D+=DYxr+3)(=3)  Vx=3(Vx=3(x+ D+ (x=Dx+3)

x+3
3 ; IPU X = 5 BBIPaXXCHUE PaBHO 2.
X—
Ic-2
a b c
1. PaccMoTpuM TeopeMy CHHYCOB: = ——, Torma a, b, ¢ npo-

sina.  sinf}  siny

nopuroHaneHe! yucnam 5, 12, 13. [Tycte 1-a 5x, 2-s1 12x, 3-1 13x. S= Z—ZZ =

2
=% =30x%; P=5x+12x+13x=30x, x=1 cM; S=30 cm; P =30 cm.
R 5 5
5 J2x7 +5x20p . Jx|x+2 120, Jxe(-oo; 0]u| =5 40 |,
xk6 ’ 2) > 2 ’

[x|<6 [x|<6
xe (—6;—%]u[0; 6).
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nc-3
1 3 13
1 4a* + bc? a‘c?-4b
' L
(4+c?)a*-b) (4-c*)a*-b)
1 3 3 13 3
(4a4 +bch[4—cz]+[a4c2 —4b][4+02]
__ 1 _
1 16-¢’
(a* =b)
1 3 13 13 1 3
1 | 16a* +4bc? —4a*c? —bc +4atc? —16b+a*c’ —4bc?
T 3 =
= 16—-c
(a* - b)
1 1
1 |16a* —bc’ —16b+a*c’ | 16+¢
T 3 = 7(c>0).
- 16—-c¢ 16—-c¢
(a* -b)
2
2 e L2 1 £e1-20-0-Qene-D)
2—t (t-D(@t+1) t+1 Q- -1)t+1)
3
t+)|t—=
200 —1-3 (+)[ 2] 3 3
= =0; =0;t==—; y==%,|—.
Q- -1)t+1) Q-1 +1) 2 2
nc-4
1 1 1
1.362-3)| x> == |=3 x+x/§ x—x/§ x+— || x——1.
=3[ =3 =afo e )5 ) o s |-
+
2 D:b2+8b2:9b2;x1,2:g:(—i; l}; L <t mpupa > 1.
4b 2b 2b| |b| |b
3.x2+x71:0—1<0pH1/1 CYIIECTBYIOT, T K. D = 5 > (; mpuMeHuM TeopeMy
Buera. x; +x, = -l xpo =L x 2 + 2xx +x” = L + x> =3, 0 +
+ 2x12x22 + x24 =9; x14 + x24 =7.0OtBert: 7.
nc-5
a +a
1.S,=——1B .n=q -15.
2 8
_ 135
“3”9—?3 v 9 15 15 9
_ _75’ 9 aa_z’ ag_Zaas_“.’ag_Z’

4% 6 164 ~96a, +135=0
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6 6 1 14 10
ag—ay;=6d=— umu —— ,tornad =+—; a3 = a9y — d =— WIK — , TOTJA
o 4 4 4 4 4

Si5=152,5 umm 37,5.
102 -10-9- 1991
92

2. 1411+ .. +11 .. 1=1991 + 10 - 1990 + ... + 10" =
1991

P
3142-2'+3. 22442+ . 4+p- 2" =32 =1+ (p-1)- 2%
n=1
nc-6
.8 . 6 2 . 4 4 . 4 2 . 6 4
l.a) 2sin"a + 2sin"ocos’a + 2sin"acos o + 2sin‘ocos o + 2sin’ocos o +
.2 . 4 4 .2 .
+ 2sin*acos’a + 2sin*ocos’a + 2sin*acos’a + 2cos’a — sinfo — cos*o =
=sin®a+4sin’acos’a+6sin*acos*a+4sin’acos’o+cos o=(sin’at+cos’a)* = 1.

8t . 10w . 12n . 14¢n
sin—sin——sin——sin

0) 15 15 15 15 —L;TK.SJZTE—EI/IT.)I.
( n . 3m . 5m. 7nj 27 15 15
2'| sin—sin—sin—sin—
15 15 15 15
sino = sin(m — a.).
3—4cos2a + cos4da 4 8sin’ o —2+2—8sin” o+ 4sin* a 4
. =tg a; 7} =tga.
3+4cos2a +cosda 4cos o
oy=mn— (ot P); tgo + tgf + tg(n — (o + B)) = tgatgPtg(n — (a + P));
tga + tgf — tg (o + B) = —tgatgPtg (a0 + P); tga + tgh M
—tgatgP
~ _tgotgp tgaHgB 1t “atgB — tg’Btga _ —(tg’autgp + tg’Ptga)
—tgatgf 1-tgotgP 1-tgatgP ’

nc-7

1. a) (;siner\/jcosx] sindx = 1; sin(x+§]1 sindx = 1, T.k. [sinx| < 1, TO

sm4x—1 sin4x = -1
6o sm X+— j—l mbo sin[}c+Ej=—11
3 3
T,
8
T
6

b 3n =«
X=—+—n =—+—n
2 6o 76 2 _ peurenuii Her;
i3
x=—+2mn x:?+2nn
.Xx x  2x 4x . x .8 . x .8 . x
0) 8sin—cos—cos—cos— =sin—; sin—=sin—; sin—-sin==0;
5 5 5 5 5 5 5 5 5
2s1n7 smg—x—O 7 =0;sin 9x _ O;x:m—nn;x 5—n+1— nk , n,keZ,
10 10 10 10 7 9 9
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2. ) 2g2x < 3tgr; —E 3tgr < 0; M<O;tg2x+l>0£mﬂ
4—-tg"x l—tgx

BCEX X, TOrJa HEPAaBEHCTBO MMEET BHI: | e —<0; tgx =
—tg"x
+S 0. Bocmomszyemcst MeTomOM
1+ )(1-) L
untepBasioB: y € (—1; 0] U (1; +o0); ¥y = tgx; T 0 ] v
T T T
XE|——+mn, mn|VU|—+7mn, —+7mn|,n €.
[ ffrm o)
0) sin(?cos(m)jzf; %cosnne[g+2nn; ?+2nn} , n € Z,

1 3 13
cosmxe|—+—n, —+—n|,n,r,me7Z;
[4 2 2 2}

X € [% +27n; 5“3 +27n]
umnx=mn+2nk; x =1+ 2nk, T0-
Tix € [arccos(— y) +21n; arccosy +21n]

arccos arccos
rax e[~ /+2n —/+2n]u /+2n 7/+2n]u{1+2k}.

| § (oX:
1. a) —6sin’x + 5sinx — 1 > 0; sinx = #; 61 + 5t — 1 > 0; 6/ — 5t + 1 < 0;

(=) J)s0: <t 4.
xe[arcs1n/+2nn /+2nn} [5“ + 27n; —arcsm/+n+2nn}

x>0 x>0
0) y = log,logsloggx; log8 x>0 s ex>1 ;x> 8;
log4 log8 x>0 10g8 x>1

sinx >0 xe(ZTm; Tc+21cn)
B) y = l0ggn,cos2x; ssinx#1 ; x¢%+2nm s k,meZ,
cos2x >0 ( 77+ e k)
xe(=Ty+mk T+

e(Znn; %+2nn]u(%+2nn; Tt+2TEn].

2. a) flx) = cos’x — tgx4 — fix) — deTHas;
0) flx) = ln(—x +yx - 1) — HU YeTHAasl, HU HeYeTHas,

B) fl—x) = —tg ctgx+ ctg tgx — HeueTHasl.
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3. T k. QyHkus HederHas, f{0) = 0 u oHa Bo3pacTaeT Ha (—o0; +0), TOrIa

f(x)| 2 f3); x € (—o0; =3] U [3; +0).

nc-9
1.a)

)

2.a)

142

0)

2w o ¢
\

N

e)

0)
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B) r)
Y
9 9Y
6 6
3 3
/\/\/\\/\/\/\/X X
9 6 -3 0 3 6 9 e -6 - 3 9
-3 -3
I1C-10

2

1. a) f(x) =2xsinl+x—cosl = x(Zsinl+ cole ;3 f(0)=0;
X x X X

X

, 5.2 Bl 2
) 5(" +}j (357 -2 ): 537 —2x Yy

6) yI: 5
(In10)(x"* +2x7")* (In10)(x +2x 71y’ o £ 25 In10
Wy =(35) w5 Y= o) s
2.
y
RN
o] 1 X
g1
y
ANEE
3. IlogcraBuM U YBUAUM, YTO U3 PaBEHCTB V" = -2y, 1, = -2y, cienyer,
3 rn + 1 " — 3 1
qT0 Sy ZJ’z =- y1+2y2 .
nc-11

La)yx' +3x° + 2% +3x + 1 <0; (x*+ 1)’ + 3x(x*+ 1) < 0; (*+ D(x*+ 1) +
+ 3x(x2 +1)<0; (X2+1) (x2+1+3x) < 0. INockonbKy Beerna x*+1 > 0, To:

Ca3xt] < 0; x3xH=04 D=5 = xmSEVS e g g -

= {x+3+\/§][x—_3-;\/§J;x2+3x+l <Omnpux e [_3_\/—'_3+\E];

2 2 7 2

143



http://alexbooks.ucoz.com

6) 4x* —12xJ1-x-27(1-x) <0 . Peruum ypaBHEHHE:
4x —12x1-x =27(1-x)=0;  4x* —18x/1-x +6x/1-x —27(1—x)=0;
2x(2x—9\/1—x)+3\/1—x(2x—9\/1—x)=0;

(2x+3\/ﬁ)(2x—9\/ﬁ)=o; 2x+3/1—x =0 wm 2x-9V1-x=0;

x<l1 x<l1 9 x>0 x<1
. . _ a. Jx==All—-x. .
{ 1—x:_§x’ {1—x=3x2’ g * { f , {xzzgl(l—x)’

x<1 4
L0781 [ 9@_81]
3 . Perum HepaBencTBo. x € | -3; —— | ;
x<l1 8
tg'x-3 . (er+B)ex—V3)
tgx(l—tg’x) tgx(1 - tgx)(1+ tgx)
tgx & (—oo; ~3)u(-1; 0 (L V3); DL

tgx

e

-3

X € (—%+nn; —%+nn}u(—%+nn; nn)u(%-s—nn; %+nn} .
2. 3amerum, uto y = 1; MuHUMYM f{(X), TOraa y = 1 — nepBas KacaTelnbHas,

X =2x+2= 1;(x—1)2:0;x: l,y=ax+b: {izﬁizb;TorﬂayZIZx—47

— BTOpas KacaTcjibHasd.

cC-12
2 -x x, 3 2 x )
L2 () M(ij_
e o B
:%(xzﬂx_z)l;f(x) =0 mpu x = 0 u npu x, = ﬂ ;
e

¥ | oo1-4B | o430 | 01443 | 1443
r -0+ - +
xmm:—li\/gxmaxzo;y&maeTHa(—oo;—l—\/g]u[O;\/g— 1]; Bo3pacra-

erna -1 —+/3;0] U [/3 - 1; +o0).

1 1 (x+1)>—(x-1)° 4x
2. = = - ~0:
/@ (x+1)° ’ (x-1*  x+D)’(x=1*  (x+D)*(x-1)
Xmin 07 Xmax = il: ] -1 0 1
X | —o0; —1 | -1;0 | 0;1 | 1; +oo
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YpaBHCHUC KacaTeJIbHOM HMEET BHI:

¥ =f(xo)(x — x0) + fixo);

8 2 8 22
=——(x+2)-—=——x——;
7 9( ) 3 9 9
X
9 -6 -3\0 3 6 9
3
6

IC-13
1. f'(x)= —sinx —sin2x=0; sinx(1-2cosx)=0; sinx = 0 u cosx = —% ;x € [0; m;

2n 3 1 1
x=0,mx=";0)==;f(lm)=-1+—=——;
3 f0) 5 fm) 5= f[

21

3
=—, f(x) n3menser-
3 j 4 )

3
Cs B IIpeJenax oT —— JI0 —.
P 4 2

2.8 =2 + 2mrh =2 +% ; S'(r) =4nr =¥ ;8'(r) =0 mpu 4 =2V,
r r

otkyna 2r = h, T.e. h =2.
r

C-14
1. —h' = —¢"cosx + €'sinx; f' = e'cosx + €'sinx; CIOKHM 3TH HEPaBEHCTBA:

f-h e'sinx—e” cosx
+C=

exsinx=f; , T.e. F(x) == +C.

2.a)

14 2 14 2 2
j(1+fj3dx:j(f+lj3d(l+£]:ﬂ[fﬂj}
A 2 2)” 5 2

0) j cos xcos2xdx = I %(cos 3x+cosx)dx = %(% sin3x + sin xJ

-T -T

:lO:O.
2

-

3. Tk. f— 4erHas, 1o f{—x) = f{x);

0 0 0 a 4

[ fydx= [ f(=x)dx= [ f(O)d(~1)= [ f()dt =~a[ f(x)dx .
C Ca “a 0 0

4. HaiizieM TOUKH HepecedeHus MMHui y=x" n y =4x —4,y=4x—4uy=0;
2

E)

2
X Ax+4=0;x=2ux= l;TorIlaszslj“*qz;‘g‘zjﬂbczéx3
0

0
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_t > 2 8 142

S, =[(4x—4)dx=(2x" —4x)| =2,Torma S=-+2=—=4=.
1 1 3 3 3

cC-15

lugblung
1. a logba :alogalong :lOng ]

log x log x log x

2. log  x+ 10 10 10 1

+ o0
loglox/ﬁ logw%/ﬁ logwl{)/ﬁ 2

loglox(l+2+3+4+5+6+7+8+9+10)=1—21;TK.1,2,3,...—

apupMeTHIECKas TIPOTPeccHsl, T 1—21 10log, x :% ,T.e. x="10.

0) 3" + logyx = 10; 3aMeTHM, 4TO NpU X = 2 PABEHCTBO BBIIOJIHIETCS, HO
ciieBa (DYHKIHS MOHOTOHHA, TOT/Ia IPYyTUX KOopHel HeT. OTBeT: x = 2.

3.3 oy <32 — 2,3 -t —-2>0; (t - 1)[:+§j> 0;

2 3lg)c _~
lgx+2 _ £ <
te(_"o? ‘E]U(l; o) |0 0F 12 305 10 1ge >
3 3lg+2 >1 3lgx 2 9

x>1072=0,01;x € (0,01; +o).
MC-16

1. a) 2lg(lgx) = 1g(3 - 21gx);

lg® x=3-21 102 2 :

1§xx>_0 gx 2 L Jxe L 10% U 10%; 40| 0

b 2 b b b

lgx;t% lg7x+2lgx=3=0 | (1o 1 3)1gx-1)=0

6) Yx+7-Vx+3=0;
{(x+7)2 =(x+3). {(x—l)(x2 +9x+22)=0
x>-3 P lx>-3 ’

Oret: x = 1.

Iogovzs(xz ~5x+3) -1
> (gj £25= % - (%j ; —logas(x* — Sx +8) < 1;

2 2
X —5x+820; X —5x+8S

1;
4 4

log (x'~5x+8)>-l=log 4;  log
4 4 4

X —5x+4 < 0; (x—4)(x — 1) < 0; x € [1; 4]; OJ13: x* — 5x+8 > 0 15t Bcex x.

Otsert: [1; 4].
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x>0, y>0

Yx+y=t o5

4 . =o-r .
3 w2l r’{25—10r+r2+r2:13’

t"+r =13

t+r=>5

r2—5r+6=0;(r—3)(r—2)=0;r1=3;t1=2;r2=3;t2=3;
ayr=3,1=2;

x+y=16 . [x=16-y . [x=16-y . -10)(y-6)=0.
xy+21=81" |p(16-y)=60" |,*—16y+60=0" |x=16—y ’

(10, 6) = (x, y) = (6,10);

6)r=3,t=3; {xxy++y2:1 2416 ; {;)3_:))_:561 ; HE MOYXET OBITB, T K. xy > 0.
Ortger: (10; 6) u (6; 10).

I1C-17

1.y' =4"In4; y' = yln4.

2.1 = () = @y = [h’lng : hg'jf” .
g
3. F(x)= e"(R - P+ P~ P+ P") +e*(P’ ~ P+ PP+ PY) =
4 a4 T4 4 T4 4T 4
=¢" (P4 + ITJZ‘V):exP4 ; TK. P =0, T k. MHOTOUINEH He Gombiue IV-oif cTenenm.
IIC-18
1.AO)=0; /=1 —%; npu x > 0 f' moyoKUTENbHAS, T.€. f — BO3pacTaer,
+x

W3 3TOTO ciexyeT, 4to f> 0 mpu x > 0; x — In(1 +x) > 0; x > In(1 + x).

2. F()=1n2 - Inx +~In’ x4 —— "1 4 C.
2 n+1
3. x(t) = Cx(¢), Torma x = Cle“, HatigeM koHctauTel C; u C.
45=Cy*° 3¢ _ U
lyﬁc; Ce 45;C1=£,T0rﬂaec=23; =23,
90=Cy e =2 2

t
Ortser: x(1)=22,5-23.
Bapmnanr 10
cC-1
1. Bo3Bezem 00e yacTH B KBajpart:

8+ 2¢10+ 245 — 264 - 4(10+ 24/5) +8 - 2410+ 24/5 =20 445 ;

16-4Y6-25 =4(5-~/5); 4—6-2J5=5-5;
—6-25=1-2/5+5=6-25 .
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2. Ilycrs B nensb x - 100%, Torma (1 fx)4 —3a 4 nHs.

(1-x)*=0,512(1—x); (1 —x)’ = 0,512; 1 —x = 0,8; x = 0,2, Toraa B aeHb 20%.

; -3+ +3VF 4 (Vi+20-3Wi+2-@+3)Ni-2 )
43— -3 -4 NE=2 -3Vt +2-(+3E-2)

=— f% npu ¢t = 5,2 BeIpaskeHue paBHO —1,5.

nc-2
1. PaccMoTpum Teopemy CHHYCOB, TOTZIa CTOPOHBI MPOTIOPIIMOHAIBHEI 12,
abe 12-35-37—x(cw’)

35,37, myerb 1 — x oM, S=---= =210 (em?);
4R 4.18,5 (cm)
S= \/12) (g—a](;—bj(;—C] ;P =atb+c= (12+35+37)X (CM):84 oM.

1
X 4x+1>2-9x-2x". [3x"+10x+3>0. (x+3)[x+fj>0_
|x|<4 © x4 ’ 3 ’

|x|< 4

ool L
x e (—4; 3)u[ 3 4).

nc-3
1 1 L
a’c? - 3b2 3a3 +b2c?
L T [
(A +3)a3 +b2)  (*-3)a3 +b?)
1 1 1 L 1 L
_adct =3b2¢" =3a3c” +9b% +3a3c” + b2t +94° +3b%¢7
- — =
(* +3)(? =3)a3 +b?)
1 L
a3t 1 9p2 1943 + b2t 49
- L1 4 gr
(c* =9) (a3 +b?)
, L2 2 0 0RHD0T D200 D207+
: 2 2 4 Y 2 2 Yo
y-1 y +2 y -1 O =D +D)
4
t—D|t+—
s 3 +i—4 .( )( 3] -1 1
=t — 3 =0; 3 =0; 57—=0; — =0 — pemre-
@+ -1) -1 -1 r+1
HUH HET.
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nc-4
1. Cnmemaem 3aMeny: f=x" = 20+5(2=2("+ %Hl); £+ %t+1=0;
9 1

DZ?—4:Z = tlz—g; t,=2. Takum oOpa3oM: 2+ 5+ 2 =

=2(t2+%t+1)== [t+%}(t+2)= 2(x2+%)(x2+2): QX" +1)(x* +2).

+
200 —bx—3=0;D=b +24 B =25b% v, =203 Loy
ST T
‘l< -—| , To Bce KOpPHH MeHbIIE | [0 MOIYJIO IT I/Ib>g
b 2b’ p y p —2'

3.xX=2x—2=0; D=4+ 8 =12 > (0 — KOpHHU CyIECTBYIOT. PaccMoTpnm
Teopemy Bumera: x| + x, = 2; xlz + 2x1x, + x22 =4; x\x, = -2; xlz + x22 =g;
X14 + lez)sz + )Cz4 = 64, )C14 + )Cz4 =56.

1c-5
u—
1. ay - ag = 406; —>—— =2 ; (a;+2d)(~a,+5d) = 406; a, + 8d — 6 = 2a, + 6d;
a
4

a—2d =-6; a; = 2d — 6, Torna (4d—6)(7d—6)=406; 28d*-42d-24d+36=406;
28 — 66d — 370 = 0; (d - 5)(d+187’5]=0 Can =4 as :-g; i, =5

37
dyp :ﬁ , T.K. a4 ¥ a9 — TIENIBIE, TO OTBET: a; =4, d = 5.

111
——

2.3+ 33 + ... +33 .. 3:3[14—114— .+l j:3(1992+10~1991+ )=
902 1992

3. 10%7-10-9-1991

9’
p n-1
3.1+2-1+ .,.=Zn(1j =2—9+6p.
3 =1 3 4 pn-3
TIC-6
2cosa ,..-cos%-sin% sino
1. a) 2 2 ;
2sin> 217 sin %
2!’1 2/1
6) —sin47°—sin61°+sin11°+sin23° _ —2(sin54°co0s 7°) + 2(sin18°cos 7°) _
cos7° cos7°

=2(sin18° — sin54°) = —1.
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2. coseca. + cosec20+ ...= ctg% —ctg2"a .
1 1 1 o n
— +— + ..+ —ctg—+ctg2 a=
sino.  sin2a sin2"a 2
1-2 cosz—a - An
_ 2 1 1 sin2" o
= - + ..+ + =
sin2a sin2"o.  cos2"a

2sin gcosg
2 2

1 sin2"a
=—ctgo + — + .+ =
sin2a, sin2"a  cos2"a
3. 3sinf = sin(a + (a0 + B)); 3sinf = sina cos(a + ) + cosasin(a + B);
3sinp = sinacosocosP — sinasinB + sin(a + B)cosa;
3sinf = —sinf + sinpcos’a + sinacosocosp + cosasin(a + P);
2sinf = cosasin(o. + P), Torma tg(o + B) = 2tga; cosasin(o + B)
= 2sinacos(o. + B); 2sinacos(o + P) = —2sin*asinf + 2sinocosocosP
= —2sinf + 2sinfcos’a + 2sinacosocosPp = —2sinf + 2cosasin(a + P) =
= cosa(sin(a + B)).

nc-7

. sinx cosx . 1
1. a) x/i(smx+cosx): +— x/E(smx+cosx):7_. Pac-
cosx sinx cosxsinx
1 2 1
CMOTPUM  —————— = — , Torma ——{>2. Paccmorpum
cosxsinx sin2x cosxsinx

V2(sinx + cosx) = 2sin[x + gj . ‘\E(Sinx + cosx)‘ <2, T.e. ypaBHEHHUE HMeE-

€T PpCUICHHUA, TOJIBKO €CJIHM OHO COBIIAAACT C PpEHICHUEM CHUCTCMBI:

. 2
‘x/z(smx+ cosx)‘ =2, |— =2.
sin2x
il x+ Flet x=242m -
Pemmm cucremy: sy x 4 s ;‘_E inkeZ, x=—+2nn;
sindx =1 x= ok 4

S5m b
. T xX=——+2mn . b xX=—+2mn
sin x+2 =-1, 4 . sin X+Z =1, 4 .

. b > ) 31 >
sin2x =1 x=—+mk sin2x =-—1 x=—+rmnk
4 4
5n
sin| x+ % |=—1 X=——-+2mn n
4 ; 3n4 ;Toraa x=—+2nn;n € Z;
sin2x =-1 x=7+nn 4
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0) 2sin7x + 3 cos3x + sindx = 0; sin7x + sin (3x + gj = 0
5sin7x + sin [3x + gj = 0; sin[Sx + gjcos(bc - %) =0; 5x+ % =7mn WIA

2x—EiE+nk,n,k€Z;x:—£+En I/IJ'II/IXZE+Ek,n,k€Z.
6 2 30 5 3 2

2. a) cosx — sinx — cos2x > 0; cosx — sinx — (cos’x — sin’x) > 0;
(cosx—sinx)—(cosx—sinx)(cosx + sinx) > 0; (cosx — sinx)(1 — cosx — sinx) > 0;
{cosx—sinx>0 cosx—sinx <0

1—(cosx+sinx)>0 HIm {1—(cosx+sinx) <0’

xe —3—n+2nn;ﬁ+2nn xe E+27m;3—n+27m
4 4 4 4

i El

xe g+2‘rm; 2TE(I1+1)] xe| 2nn; g+2nnj

xXe —3—n+2nn; 2nn |V E+2nn; E+27'cn cne’z
4 4 2

6) V5-2sinx >6sinx—1; OJ[3: 5 — 2sinx > 0; sinx S% ;6sinx — 1 < 0 mwim
5 — 2sinx > (6sinx — 1)% sinx Sé ;5 — 2sinx > 36sin’x — 12sinx + 1;

1 1 .
xe n—arcsmg+21m; 2n+arcsmg+2nn , sinx = ¢,

! 1 . | T 2
xe(n—arcsmg+2nn; arcsmg+2n(n+l)j, (SIHX_EJ[SIHX+§jSO;

TOTa sinx S% ,T.e. X€ {—%Jann; g+2n(n+l)} ,ner.

nc-8
1. a) 8cos™x — 6cosx + 1 > 0; cosx = &, 8 — 6t + 1 = 0;

(cosx - %)(cosx — %) >0; xe [—arccos% +2mn; +arccos% + 2nn} U

u[arccos% +27n; —arccos% +2n(n+ 1)} ,ne’Z,

1 1
Xe [—arccosz +27n; +arccos1 + 2nn} v/ [g +2mn; —g +2n(n+ 1)} ,neZzZ

x>0 x>0 x>0 1
0) log1 x>0 ;ax<] ;ax<l ;xe[g; lj;
8 log x<l1 1
log, log x>0 g% X>A
4 8
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) SinzX>>00 xi(zﬂ” /+ ) 2 42 Z
B) 1COSX ; <xelmn; Fiod] s xe|2mn; =+2mn |, neZ.
2

cosx#1 xe( /+2rcn /+2Ttn)

2.a) fl-x) = —tg X+ siny’ = = —f(—x) — HeueTHas;
x+1 x+1 x—1

R e B R B

B) f—x) = sincosx — cos(—sinx) = f{x) — 4eTHas.

3. Txk. ¢yHkuus dyerHas, To Ha [—oo; 0] Bo3pacraer, Toraa Iuid BCEX

x € (—oo; =2) fix) < fi-2) = f2); x € (-2; 0) fiIx) > f(-2) = f(2), Torna

x € (—o0; =2) U (2; +o0).

—f(x) —HeueTHas;

x— l‘_

Inc-9
1.a) 0)
9y 91y
6 6
3 3
X G2 X
-\/}(: /Q', 6 9 8 O} 3 6 9
B) r)
9ty 1 4
6 6
WA ;
X \" X
o 3 6 9 300 3 6 9
I) e)
oty 9y
6 6
3 3
FAVAN x x
300 3 6 9 300 3 6 9
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2.a) 0)

9 6 -3 3 6 9 -9—6-30ﬁ69
B 3

-6
6
-9
9
B) r)
Y Y
9 9
6 6
3 3
f\/\/\/\/\/\/\x X
9 -6 -3 0 3 6 9 -9 6 -3 0 3 6 9

nc-10

Lay =l + () =0:6) ' =((x=1)*) -2 2 =150 - 20 2

’ 1 Inx ’_ 1 n? x ,_ 21nx lnz):_ 2111)( Inx ,
B)y - lnx(x )_ Inx T _Inx+l - lnx+1x >
X X X X
2.
y
N
-2 0 2 4 X
Y
)
AL

-4 T‘Z 0 2 4 X

3. Tk. nuHeliHas KOMOWHAUUWS pEIICHUI SBISIETCS pelnIeHHeM, TO

1 o
gy] - 4y2 — PpCIICHUEC, YTO IIPOBEPACTCS INOACTAHOBKOU.
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nc-11

1 2 3
1. a) -
x+2 x+3 x+4

(x+3)(x+4)+2(x+2)(x+4)-3(x+3)(x+2) <0-

<0;

5>

(x+2)(x +3)(x +4)
xz+3x+4x+12+2x2+4x+8x+16—3x2—9x—6x—18<0'
(x+2)(x+3)(x+4) ’
4x+10 <
(x+2)(x+3)(x+4) P - ~ e
-4 3 25 -2 x

x e (-4;-3) U (-2,5;-2);

6) 4x*+12x 1+ x —27(1+x) < 0;4x> + 18x 1+ x — (6x1+x +27(1+x)) <0 ;
2x(2x + 91+ x )3 Y1+ x (2x+9 1+ x )<0;(2x+9 1+ x )(2x=3 1+ x )<0;
Pemum ypaBuenue: (2x + 9 +x )2x -3 \/E) =0; 481x2 =1+x wm

+
%x2:1+X;4x2*81x71=OI/IJ'II/I4x2*9X*9:0§ x:w;
(x+34)x-3)=0: 0m3: x> 1.
81-9V97 .. R S
e 8 ) 3 81-46571 3 81+v6571
4 8 3
B) (tgx +1)(tgr —)tgx <0 S ~
(\/g - tgx)(\/g + tgx) -3 1 0 1 N

tgr e (=311 U [0; 17U (V3 ; +oo);
T T T T T
xXe|——+mn;, ——+7nn|U|nn, —+7nn |U| —+mnn, —+mnn |, n € Z.
( 3 4 } [ 4 } (3 2 ]

2. Ilycte npsiMast y = ax + b kacaeTcs f{x) B TOUKE X,.
fxo) = Xo' — 2% — 3 = axg + b; f(x0) = 2x9 — 2 = @; T K. IpAMas POXOAUT
yepe3 M, To4=b—a;4=a-b;
x’=2x —3=ax +b
0 0 0
2x0 -2=a ;
a-b=0

a= 2x0 -2
b= 2X0 -6 , Xo1 = +1, a = 0, b1 = ‘4, X02;3; 02:—8; bz_—lz, Toraa
(x, +3)(x, 1) =0

HCKOMBIE KacarenbHbie: y =—4; y =—8x — 12.
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IC-12
(4Inx- l+ —)x— (21n x+3lnx)
1. fx)= XX 5 =
x
_4lnx+3-2In*x-3Inx _Inx-2In"x+3
- 2 - 2 >
X X

1 1
f(x)=0np1/1x=g; x=e e;Torz[axmm=;;xmax=e e, T K. yObIBaeT Ha

(0; 1} i [e«/e; +oo) > BO3pacTacT Ha [1, e\/z} .
e e

2. v
9
oo 2x(x> =D —(x*+5)-2x  —12x
S = 2 2 =3 2
x =1 x" =1 6
fG) = 0 mpux = 0:y = ax + b D) =13 ? y
g 25 9 -6 -3 0 6 9
<a+==. .
Yy 3‘1 3 3
> i\
nc-13 1

1. f(x) = sin2x + cos2x; f(x) = 0 npu x

:—§+nn; Torga W3 3HaquH171f(—gj, f(—%}, f(g}, f(%) Hau-

1- 3+\f 1- f 3+J§
MEHBIIIEE 5 , HanOoJbIIIEe T.€. S <
2. ;S =l =N+ i —n,fr + 3 ,f’(r) [ 187 ],
n h_
f(r)=0npu Vv =—r , OTKyJla —:2 s 2=42.
18 r r
Cc-14

’ ot

1. g = €'sinx + ¢e'cosx; /' = e'cosx — €'sinx; = ¢ cosx = f, T.e.

_ €'(sinx —cosx)
2

+C.

Fo=£-Lic

—4 -4 3
2.a) [{(4-3x)dx = —% [ (4-3x)2d(4-3x) = —132% ;
0 0
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0) j sin xsin 2.xdx :% I cos(—x)dx — % % I cos3xd(3x)=0.

-T -

3. T f(x)dx = T f(x)dx+Tf(x)dx = ?f(—x)dx—}f(x)dx =0.

4, }}aaﬁneM TOt;I:H Hepece‘;)eﬂm JII/IHI(/)Iﬁ x=2, x;()l, x=2, T.K. x>—1, §=5,-5,;

Si= }1 (—x2+4x+4)dx=(—éx3+2x2 +aw)| =- §+s+s - % _2+4= 3+16+2=15;
1 1

2 2
S2=jx3:%x4 = —Z:3Z;S=IIZ.

1 1 1
flog,, x log 2 o7 mlogy ¥ ez mloe? log,, x l0g. 2 \°2
1.2V 72 —xV e =2° -x =(27 —x ¥ =0;

w1
2.a) 2 ‘ ‘:ﬁ(|x+l|+|x—1\). Ilpu | x | > 1 neBas yactp < 12,npaBa>1

1
. 1 ~ 1 -
mpu |x | < 1, 2 =— . Pemmm ero: 27 =—=22;

V2 V2

1
MEHbIIE ——
V2
\x|=%;x=i%.0r3eni%.

0) 2" + logzx = 9 mpu x = 3 mosyyaeM KOpeHb ypaBHEHHs, T.K. 2° = logsx —
MOHOTOHHAs! (PYHKIIUS, TO X = 3 — €JIMHCTBEHHBIA KOPEHb.
X # 7mn,

2 .
3.log sinx >1;J€0s" x >sinx,
cos” x sinx >0,

cosx #0,
x € (2mn; arcsin\/g _% +2nn) U (T, —arcsin\/g _% +2nn), nel.

IIC-16
x#1
10-91gx>0

1. a) logslg® = logs(10 — 9lgx); lgx = tgx ; £49t-10=0; D=121 = t,=1,
£ =10-9t¢

t,=—10 — He moxxonut. [Tockoneky: =1gx=1, To x=10. OtBeT: x=10.

6) 307 — 2x + 15 + 36 — 2x + 8 + 2/ (3x% — 2x + 15)(3x7 — 2x +8) = 49;

6F — 4x +26 =32 — 2x + 13 =—J(3x° = 2x +8)> —49° ;

33t —2x+82>0 .
(GBx? —2x+13)* =3x —2x+8’

=Y.
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1 - 1 \t-cos2x 1 sin 2x 1
2. (7} < (fj < 5 i B3>——">_ . Pemnm MepBOe HEPaBEHCT-

2 2 l—cos2x 2
BO: \/§>M= ctgr; xe| T+ n(n+1)|; Sini—ct >l'
' 1—cos2x &o 6 ’ * lcos2x BT

xe(nn; %+TEI1); xe(%+nn; %-Hm).

3. 1’3w2—72)/:t; t+1:2; F+1= 2t; F-2t+1= 0; ¢t = 1, Torma
X t

3"2_72)’:i1, PaccmoTpum mepBhIif BapuaHT: 3"2_72)’:1; =2y; 4y27 18=
* X

=8)” — 18y, monyunm x u y (3; 6); 3x=2y
x

=—1. OtBer: (6; 3) (3; 15).
nc-17

1.y =-2-3In3; y' =—2yIn3, Torma y’ + 2In3y = 0.

2. f(x) =—e "+ 1 mpu x > 0; f'(x) > 0, 1.e. flx) > f(0) mua Bcex x > 0, T.e.
e’ >1-x

3. F(x) = = (=P5(x) = P3'(x) = P3"(x) = Py"'(x)) + " (=P5'(x) — P5"(x) —
— Py (x) — Py x)); P" =0, T K. MHOTOYIICH CTENCHH HE BBHIIE 3, TOTIA

F'(x) = fix).

nc-18
Ing(x) W Inh(x)
(x) - g'(x)
_Ina(x) 40— h(x) g(x)
1. = ; = .
Ax) ng(o) S (x) n? 200)
Inx Inx
2. Paccmorpum f(x) =e7;f’(x) = l_lznxeT‘;f'(x) = 0 npu x = e, TorAa
X

S >0ma (0; e); f e (0; le)]; f(x) <0; x> e; fe (0; fle)]. Otrer: (0; fle)]
(0 e
=(0; ¢°].

3. x(f) = Cx(2); x = C1e; 15 = C1°%; 60 = C1e'"; 4 = &°C, Torma C, :$;

In4 n
“=4;5C=In4; e:?,Tor;[a x=—e?

NPUMEPHBIE KOHTPOJIBHBIE PABOTHI
Kontpoubnasi padora Ne 1
Bapuanr 1
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2. F(x) = —4cosx + C; F[gj:C—OIO;CZO;F:—4COSX.

4 4
j dx=-2x; j—dx_—zﬁ\ =8-4=4.
1 1

4a)S:_[ x fx‘ 2;
0 o 2
e L ) o Q-1 = /A SR
12 3.6 6 2
_7.1.2
6 2 3
5.8=8,+8S,.
2n 21 2n 2n
3 3 2 3 3 3 1
S\= J Zsinxdx=—2cosx‘ =—+2=3 ;SZZ—I —sinxdx=—cosx‘ ==;8=4—.
8 o 2 8 0o 2 2
Bapnanr 2
, 4
LF=-==f@).
X
2. F=8sinx + C.
a) F = 8sinx; 6)F(rc):O:C.
9
1
\/7dx 6jx 2dx*12x =36-12=24.
1
2 2
4.a)S=_[2x2dx=gx3‘ =E;
0 30, 3
2 14 14 6 8 .2
6) Sy = [2x7dx =— . S, = y(x;—x,)=2(2-1)=2; § = §; - Sy=— ——=—=22 .
)1J1‘ 32}’(21)() 123333
S.S:S1+S2;
2n 21 2n 27-:

3 3
S= j' sin xdx — j—2s1nxdx 3[ smxdx——3cosx‘ ——3(—7—1)—7
0 0

Bapuant 3

1.F’(x)=%+%=f(x).

2. a) F(x) :Jf(x)dx = 2!sin3xdx = %_[sin3xd(3x) = —%cos3x+ C;

6)F(n)=§+C:O;F(x)=—%cos3x—%.
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43x2‘5 34
3 2 dx=x| =63.
P~

2

2
4.2) S= j(4—x2)dx=(4x—lx3J _2(8—§j=¥;
5 3 3) 3
-2
. 1
6) S = I(—x2+4)dx:[—lx3+4xj :[3—1J2=Q,
S 3 3 3
-1
22 4

$2 = y(=x1)=3(1-(-1))=6; S =S, - Szz? 6= 3 1

5.8=]| 2c0s* 2 +1 |dx = x|" + 2[cos’ Zdx = m+ [ (cos 2x + )dx = 27 ~ 6,28
0 2 0 0 2 0
Bapmuanr 4

4

1.F'(x)=é—?=f(x).

2. a) F(x) = f(x)dx =3[ cos 2xdx = % [cos2xd(2x) :gsin 2x+C;

6) F E] =320 Fr)=2sin2x -2 .

4) 2 2 2

9 _I lg

3. I6x 2dx =12x2
1

=36-12=24.

1
N
A 2 1 ;
4.2) S= [ 3-x )dx:(fx +3xj‘ :(3\/5—\/5)2:4\/5;
5 3
-5
1

L S — —x) =201 (—1) =4

_1 _ 2 _ _l 3
6) Sl_!l(3 x)dx—(3x 3x] 3

-1

e

16, 4
303

SZS]*SZZ?_“:
5 S:J;(zsinz%+1)dx:£(2—cosx)dx:2Tt.

KouTtposabhas paGora Ne 2
Bapuanr 1

1. 449-33 =416 =2.
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oo 1
5 (a> -b2)a®+b?) a’-b
[ N
2b2(a2 +b2) a2b2

3.a) x° :é ;X =% ; 6) 3x-2=16-8x+x"; x*~11x + 18 = 0; (x — 2)(x — 9) = 0;

N | —

x=2,x=9, T.K. 4 -9 <0, To OTBET: x = 2.

5+ ) 3) =8 [r 7=
E\/;_\/;g(zz y) ;{g_\/‘/%zg;x/;—Lx—%\/;:l,y—l.

xXe [—% + 21n; %+ 2nn]

xXe {n - arcsin? +27n; arcsin? +2n(n+ 1)} ;

cosx=>0
. 4

5. <sinx<— ;
5

12
2-2,5sinx=1-sin"x xe(—l)""6+nn

T
X=—+T7n.
6
Bapuanr 2
1. ¥81-17 \/ =2.

1 1
2.(51— )(a +h)_a’+h

z(a —-b) a?

3.a) x3:—2i; x:—%;6) 3xtl =x* = 2x+1; X = 5x=0;x =0, x = 5, T.K.

0-1<0, o oTBET: X = 5.

S

5. sin’x =2 — 2,5¢cosx = 1 — cos’x; cos’x — 2,5¢cosx + 1 = 0;

(cosx—2)(cosx—%): 0; cosx = 12; x:i§+2nn, T.K. sin(—%)<0, TO
:A+27m.

1. 49514 =481=3.
2. IIpumeHnM (opMyITy JUTs pa3HOCTH KyOOB:
a—h (a1/3 —bl/3)( BTN b2/3) B s

Bapuant 3

JP_ph (a 13 bl/3)
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3. a) x“=%; xzié;6)2x273x+2=4x278x+4;2x275x+2=0;

x-2)(x-1)=0,Tk. 2~%—2<0.0TBCTZ)€=2.

2xy =172 B
4. {(x+y) =169 ; x+y:13;x1=i9;x2=i4;y1=i4;y2=i9.
2 x—y=5
(x=y)"=25
5. Jx+2—-x>0.Pemum ypaBHenue Vx+2-x=0; P et e
x+2=x5(x-2)x+1)=0;x e [-2;2). 2 b
Bapmuanr 4

1. ¢§75-11=Y64=2.
2. llpumerum $HopMyIry Juisi CyMMBbI KyOOB:
a+b (011/3 + b1/3)(az/3 —aPp + b2/3) =23 3

PUEYE - (a1/3 +bl/3)
3. a) x6=%4; x=#1056) 2% + Sx + 4 = 47 + 8x + 4; 20 + 3x = 0;

x=0,x=—% TK. 2~—%+2<0.0TB6TIX=0.

x+y=13 2Vxfy =12 ﬁiﬁ_i xii
4. 3x+y+20xfy =15 (Wx +4fy) =25; \/f x/z_s; i}:“
P 2 _ X+y)y= _
—y)?=25 - =1 =
(x=) (=) Jx-fy=-1 LU=
Orset: (4,9) u (9, 4).
5.2-x>x%x  +x-2>0; (x +2)(x— 1)=0; —o—o—
x € (=05 1). o

Koutpoabhas padora Ne 3
Bapuanr 1

1.0t % o 27.

9 6 -3 q 3 6 9
2.a)2‘:22-26:28;x:8;6)2"(1+%):22;2-‘:16:24;x:4.

3.3 <243-3 P —4<52-9<0;x € [-3; 3].
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4. |sinx — 1] = 2; sinx = —1; x:%+2nn;nez.

Bapnanr 2 .
1
1. Yo6sIBaer ot 3 1o 57+ 9
2_24 3 _al . _ 7/ _as. 6
2.2)3%=3*.3"=3"x 43,5,
6) 3°(1+ 1)=57;3"=3% x=3.

) 3+ Y x y
3.2 287 1234724, 9 6 3% 3 6 9
x € (—o0; —2] U [2; +0).

4. |cosx 2| =3;cosx=—1; x=m+2mn.
Bapuant 3
1
1.0t — 1o 16. Y
16" 9
1 3
— = 6
2.a) 5% =5' .52=52; 3 =—E;
2 3

ol (B s ] X

x——5,6)4(gj—52,4—4,x—3 9 6 3 0 3 6 3

3. (0,3)° 22 <(0,3)% 12— 2+ 2 < 2 x(x=2) < 0, x € (—o0; 0] U [2; +0).
4. x-1=x-1;x>1.

Bapuanr 4
1. YosiBaert ot 16 10 % gY
1 5
- = 6
2.a)32":3’2-32:32;x:—§;
4
x l _00-&¥ =82 .5 g3 . _ N X
6)5(1—25J—90,5 57.5=5%x=3. R AR R

3.x°—4x+2<2;x e [0; 4].
4.5 =5 x> 1.

KouTtposabhas padora Ne 4

Bapuanr 1
1. Bospactaer ot —1 no 3. Y
2. a) log, "~ 3x 2. —3x—4=0 i
La) —————=-2;x" -3x -4 =0;
| ’ i 6
logzé
x-dHx+1)=0;x=4,-1; 3

1
0) Elog2x+log2x:3;log2x=2;x=4. 9 6 =3 0{ 36 9
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1
- 1 x2>-1
. 2 _~» 1 _ 1. 1
3. logy(x+ 1) <—0,5: x+1<4 2 =2 _2,{x<_% Sxel-L- %)
xy=4 . [y=T7+2x Ja+d(x-V)=0.__1/. _
4. {y—2x=7’{7x+2x2—4=0’{y_7+(2x J3)=0.s Viy=s.
log (3—x) -t -
5. —t——20;xe(0:2] RS
Bapunanr 2
1. YorBaer ot 1 mo 3. Y
2.a) X +4x—5=0;(x - D(x+5)=0; 9
x=1,x=-5; 6
1
_ il -—1: _1 =
0) log3x+210g3x— l,loggx( A) SK
X
=—1;logzx=2;x=9.
3. logos(x — 1) > -2; loga(x — 1) < 2; 9 6 3§86 9
0<x—1<4;x e(1;5). =
xy=3 C)x@+3x)=3. __1/.. _
4. {y—3x=8’{xy=3 > X A’y 9.
log _(x+3) — -~ o
5. —% >0 e [-2;0). 3 2 o
X
Bapuant 3
1. VosiBaer ot 2 10 —3. 9Y
log_ (x> + 6x) 6
.a) —2— L= 2. +6x—16=0;

1 3
log2 4 \ )
x-2)(x+8)=0;x=2,x=-8; 9 6 -3 O \36\9
8 5 3 1 -3
2

0) log ————===——-=log_ x=——

3—10g2x:6;10g2x=2;x:4; %1og2x:3;10g2x:2;x: 1.
3. 1gx(lgx — 1) > 0; Igx € (—o0; 0) U (1; +0), x € (0; 1) U (10; +0).

2

xy=4 =4 |4y +15y—-4=0 S
4. {x—15+4y’{(15+4y)y—4’{x:% R te.

log (x-2) T et o "

g04 —f—e—o—>
5. ————<0;x € (2; 3] U (6; +oo). 2 3 6

x—6

Bapmnanr 4

1. Bozpacraer ot —1 mo 2.
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X

9 -6 -3 0 3 6 9
J
2.a) log ¥ (7 +8x) =-2; x> + 8x = 9; (x+9)(x—1)=0; x,=9; x,=1;
3

0) 2—log5x+%+%log5x:2; %—%logsxzz; logsx=1;x=35.

3. lgx(lgx + 1) < 0; Igx € (—1; 0); x € (%0; 1) .

xy=2 L xy=2 L jxy=2 cv=1/ =
4. {x_2y23,{y(3+2y):2:{3y+2y2_2:05y zgx 4.
log, (8- x) e ey
5. — " <0;xe 7] 4 7 8
4-x
KountpoJsbnasi padora Ne 5
Bapuanr 1
X : 1 S 1) 4
1)) =€ cosv— s 0)= 1) 909 =~ -3 o |-
X

2 2
2. 8§ =feldx=e"| = ~1; S, = y(xox)= 1Q2-0)=2; §=8-Sy=e’~1-2=
0 0

2
=e¢3~44.
3. f(x) =2lnx + 2; f(x) = 0; Inx =—1; x = ¢ '; ' yObiBaer Ha (0; e ']; Bo3pac-
TaeT Ha [e’]; +00); Xpin =€ . 0o |
n

4. f=4'nd; ¢ =2""n2; 2% >2 - 2 p4 =2 - 2'5 =252 2'> 0; 2'(2' ~1) > 0,
2'-1>0;¢>0.
Bapuanr 2
g — . -1 ' -1 ot 1/N__3

1. a) f/(x) = €'(sinx + cosx); A0) = 1;6) ¢’ () = 1. 5 9'(= 15y =34

4 4
2. 5:3—j1=3—1nx\ =3-Ind~ 1,61

1 X 1
3./(x) =€ +xe" =€'(x+1); f =0 mpu x =—1; yOsiBaer npu x € (—o0; —1);

BO3pacTaeT npHu x € [—1; +00); X, =—1.
4.f=2In39""; ¢'=2In332-2<t,1<2,t e (~»;2).

Bapuant 3
1. a) f(x) = 2'In2cosx — 2"sinx = 2*(In2 - cosx — sinx); f'(0) = In2;
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6) ¢/ =21 o(})-12.

0 0 0
2.§=2+[etdx=-2-[ed(-x)=—2-¢"| = 3+e’=¢"~3~44.
-2

) )
3.f= 2= 221nx _a —zln *) ; /=0 npu x = e; Bospacraet Ha (0; e]; yObIBaeT
x x
Ha [89 +Oo): Xmax = €.
4. f(x) ~3Mm3-3 In3 =3"-3""; /=0 npu x = 0; Toraa fmi, =A0) =2
In3 In3

Bapmuanr 4
1. a) f/ = 3"In3sinx + 3"cosx = 3*(In3 - sinx + cosx); /(0) = 1;

6-1 6 1
6)(p’=14=; (p'[szl&
3¥

/ 3
32 3
2.8=4—[Zdx=4-2Inx| =4-n9~18.
1 X 1

e —e" - 4x _40-x

3. p0r) =2 =

- ) ; /=0 npu x = 1; Bo3pacTaer Ha (—; 1];

e
yObIBaeT Ha [1; +o0); x = 1 — mMakcumyM, f(1)= % :

4. f(x)= L}'x (2'In2 — 27In2) = 2°-27; f'=0 npu x=0; Torma fi,=A0) = 2 .
In2 In3

KountpoJubnasi pabora Ne 6
Bapuanr 1

1. sin2x + cos2x = 0; tg2x + 1 = 0; tg2x = —1; 2x=—§+nn; x:—g+gn;

nel.
2
:16—E=£.

2
2.8= 167j'x2dx=16—2(lx3j
3 303

-2

0

log (y_x)zl y—x:3 y:3+x
3 . . ()=
3. {3x+]‘2y:24 > 3x+1.23+x:249 3x.2x:1,x O,y 3.
Y, + - +
.x7+520;xe[—5;—3]u(3;+oo) ¢——o
(x=3)(x+3) 5 3 3
5.f(x) ="+ cosx; f(0) = 2; y = f(xo)(x — Xo) +fixg); y = 2x + 1.

Bapuanr 2
1. sin2x — cos2x = 0; tg2x = 1;2x:%+nn; x:%+%n;n e”.
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2 .2
x 1, 8 8 8
2.8 = | —dx=— =—+—=—=; 85 =y(xXX)= 2(2—(-2))=8;
1J22x6x 6632Y(21)(())
-2
S:SI*S2:8—§=E=51.
3 3 3
x—y=2 x=2+
3 {2y+2y-3—v*1=7z; {2y-3y P
\/ F—e—o——
.xi-%so;xe[f6;72)u(2;+oo). 2 2 x
2-x)(2+x) -6
5.f=¢" —sinx;y=x+2.
Bapuant 3

1. sin*x + sinxcosx = 0; tg2x+tgx:0; tgex =0;tgx + 1 =0, x =mn;
x:—E+nk;n,keZ.
4
0 0
= DIV = (x- 1/ 3 L/ =2/_1/_1
2.8 :‘.1(1 x")dx A (x Ax)il A A A A
3. {x_yZS .{x:3+y ;y=2;x=5.

2757 =407 275" =100

4f=¢"—ef=0x=0f-)=1+ef0)=e; ) =€ € frm=€—¢
ﬁnin:e-

5. Tk 3x° + 4 > 0 mis Beex x, To 2sinx + 1 > 0; sinx 2—%;

X e[—%+2nn; 7“6 +2nn] .
Bapmnanr 4

2 . . s T
1. cos“x—sinxcosx=0; cosx = 0; sinx = cosx; x=5+ﬂ:n; x:Z-Hm,n e /.

0 3
2.8=[(~x*+1d S SO T
| 2 3 3 2 6
x+y=2 X+y=2
3. {3}’+4y.4y+3_36;{3,"_4y: I y=-2;x=4
16:9

4.1 = e;” —ef =0;x=-1;f-1) = 2¢; fi-2) = 1 + 2¢; fI0) = €”; fruin = 23
Jmax =€

5. T.k. —2x> — 5 < 0 ns Bcex x, To 2cosx + 1 > 0; cosx Z—%'

>

xe[—zn3 +27n; 2”3 +2mn].
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NPUMEPHBIE BAPUAHTHI DK3AMEHALIMOHHBIX PABOT
Bapuanr 1
1. 1) 5 — 5sinx = 2(1 — sin’x); 3 — Ssinx + 2sin’x = 0;
(sinx — 1)(sinx—%]:0 ;neZz, x:g+2nn ;

2) IpOMEXKYTKY [1; Smt] mpuHaIexar 3771 R 9%[ .
2. logy(1 — x) + log*(=5x — 2) = log,4 + log,3; (1 —x)(=5x — 2) = 12;

S+ 2x—5x—2=12;5¢ ~3x— 14=0; (xfz)(x+%):0,T.K.172<0.

OTBeTIXZ—%.

7-x° -
3. <0;x e (-3; ~J7]u ﬁ;+oo. _

\/m ( ] [ ) 3 1 7

. 2
4. Haiinem touku nepeceuenus 5x° —5=0,x ==1;
1

1 1 I 3
§=8-8= I(5—2x2)dx— _[3x2dx = I(S—sz)dxz S(x—zj
=l | sl

—s[1-1o —1+1] —10-10_62
3 3 303

2 .
5. {9—3“ >0'{x€(‘3’ 3) ineZ;xe0;3).

-1

sinx>0 ’ |x€[2mn; nw+2nn]

, x(x-3 1x* 2()(2—3)c)+x2 3xP—6x x*-2x ,
6. Yy == -2 = = = ;Y =0 mpu
20 3 34 12 12 4
x=0 u x=2, Ha xe(2; 6], f(x) — Bo3pacraer, CIeAOBATEIBHO: fi=f(0)=10.
Bapuanr 2
1. (sinx — cosx)2 = 1+sinx; sin’x — sin’x + cos*x = 1 + sinx; sin2x + sinx = 0;

sinx(cosx + 1) = 0; x = nn; xziz?n+2nk ,n kel
T s o
2.y =—"-— fcos(g x] ; V'(1) =—=2; ypaBHeHHE KacaTeIbHON UMEET BUJI:

¥ =y (x0)(x —x0) T y(x0); ¥y = 2(x = 1) + (=) =-2x + 1.
2

Y735 0x e (oo 51UV 1 3) —
3—x -5 503
1

a

3.

—2-24p 2420
3 3

1
4.S=I(2—2x2)dx=[2x—§x3j 3

-1

-1
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5.
Y
9
6
3
X
9 -6 -3 0 3 6 9
-3
, 2x[x+3 , 2x[x+3j 3 ¥ x(x+3) x>
6. Yy === ; y=-"= [ S [t St A
3 2 3 2 2 3 2 2
2
:_(3)6136)‘];y’=0npnx=0nx=—§;ymin=y(3)=0.

Bapuant 3
1. 3sin2x — 2c0s2x=2; sinx cosx — 2(2c0s2x -1)=2; —4cos*x + 6sinx cosx = 0;

. . 2
cosx(6sinx — 4cosx) = 0; cosx = 0; 6sinx — 4cosx = 0; x:gﬂm; tgx =§ ;
ne Z;x:arctg%+nn,n eZ.

2.42+3) + 2 +3Y =154+ 2 +43)Y =152 +3);
4+8+3-443+3-3-2+33=30+1543;15/3+30=30+1543.
Ja, sBisercs.

1 1 1
4x-—y=— y=4x—— y=4x——
3. 2. z2 12;12x:f3;x:—1;y:—§.
92x ‘32y - 92x _38)(71 - 312,\‘ - 4 2
81 81 27
4. (x+2)V9-x* <0;x e [-3; 2] U [3]. S N W
-3 -2 3

5. Haiizem Touku nepeceueHus: 70,5x2+x+1,5=0,5x+0,5; O,5x270,5x71 =0;
X -x—2=0;(x+D(x-2)=0.

2 2 2
S=[(-0,5x" +x+1,5)dx — [ (0,5x+0,5)dx = [ (-0,5x> +0,5x+1)dx =
-1 -1

-1

S SIS S LS R S L
6 6 4 4 4 4 4 T4

6. ITycte ogHO X, TOrAa BTOpOE 2x, 3—€ ). S:x2+4x2+y; 3x+y=28; y=28-3x;
S=5x"+ (28 - 3x)% & = 10x + 2(28 — 3x) - (-3) = 10x + (56 — 6x) - (-3) =
=28x—-56-3=0;x=6,Tormay=10.

Ortger: 6, 12, 10.
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Bapuanr 4
1. 2cos’x = 1 — sinx; 2(1 — sinzx) =1 — sinx; 2 — 2sin’x = 1 — sinx;

2sin’x — sinv — 1 = 0 (sinx — 1)(sinx+%j:0; x:g+nn;

x= g(—l)k+1 +nk,n kel

1 1 1

2 ((15+2)2—(a5—2)2_a2 1\/;'

16 16 2

3 )3 +2x=10 . 3" -12x=10. 20x=10 x:l
) y—2:10g32x’ 3 —18x > y:10g318x= y:%‘

Ig(2x+0,5)
4. =————=
lg(x” +1)

2xsl;x2—l;x£l; xe —1;0 U 0;l .
2 4 4 4 4

<0; lg(x* + 1) > 0 mpu x = 0; 1g[2x+%)£0; 2x+%20;

1 X 1 X

72 22 2 2 ) 2
5.8=[2xdx—[Sdx=[|2x——= |dx=|x"+= || =4+1-(3)=2.
1 X
1

6. OueBuHO (U3 COOOPaKEHUH CHMMETPUH), YTO CTOPOHBI MPSMOYIOJIb-
HHMKa CHMMETPHYHbI OTHOcUTenbHO OY, Toraa:

S =2x ~(—%x2+4j:8x—§x3 (S =8-2x% 5 =0;8=2" x =12, Te.

MPSIMOYTOJIBHUK ¢ BepuruHamiu (2, 0), (—2, 0), (-2, A=2)), (2, A2)).

Bapnanr 5
1. sin’x — cos’x :?; —Cos2x :é; 2x=i5?n+2nn, n e 7

xzis—n-knn,n eZ.
12

Y

2. x + 2 =2 46x+1; ¥ 4 dx + 4 = 9
=2+ 6x+ 1;x° +2x -3 =0; 6
(x+3)(x—1)=0, .. mpr x=3 2x* + 6x + 1 < 0.
OtBet: x = 1. 3
3.y =2 -1,5x% y = 6x" — 6x° = 6(1 — x)x’; A X
¥ =0mpu x =0, x = 1; QyHKUEsA Bo3pacTaer HA 3 3 6 9
(—o0; 1); yosIBaet Ha (1; +0); Xpax = 1, Yimax = 0,5.

6

9
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X
lg(**) b
4. AZO, x = 0; lgﬁ‘;—}; Osf+lsl; —l<££§;
2 4

4 2
—l<x£§; xXe —l; U 0;E .
2 2 2 2

5.y =2x+ 6;y" = 0 mpu x, = -3, Toraa ypaBHEHHE KacaTelbHOH y = 1;

0 3 6
S=[@ +6x+10)dx—3:[);+3x2 +10xJ -3=9.

-3 -3
6. ITycth onHa cTOpOHA X, BTOpas y: 2x+y=24; 2x=24—y; 2x-y=S; (24-y)y=S;,
24y —y*=8,8=24-2y=0;y=12;x=6.

Bapnanr 6

Llogx(x+6)=1;x+6x—7=0;(x+7)(x—1)=0,Tk. x=-2<0, T0
mpu x = 1.

2. (x=5)Vx'-920;x>5ux=43. ] g 5//‘/
3
2 2
3, (3_\/7)1_(\/7:1):_;; 2_W:ﬁ_3;

4—(VT+1) (3-V7) =247 65 4-(8+247)(3-7) =247 6 ;
42467 +8J7 - 14:2\/776; 2\/7*6:2\/7*6fﬂa,HBHHeTCX.

2n
2n 3

2n 3
3
4, IScos(x—Ejdx:3sin(x—Ej =3(1+1J:7.
0 6 6 2) 2
0

2
5.y'=3 _x? ;¥ = 0; x =+3; Bo3pacraer Ha [3; 3]; yObIBaeT Ha (—0; —3] U

[3’ +OO); Xmin = 73; Xmax = 3. 9 Y
6. IlycTh X U ) — CTOPOHBI.
S =xy=5,76 T[a’=57600 M*; 2x + 2y = L 6

2-57600 M 3
— JUIMHA U3ropoau; 2x+———— =L ; X

X
2 9 -6\ -3 3 6 9
r=2- 237000 o2~ 596
X

x=24. 6
OTO KBaJ[paT coO CTOPOHOH 2,4. -9
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Bapnant 7
2 2 . 2 3
1. 6 — 10cos’x + 4(2cos'x — 1) = 2sinxcosx; 2 — 2cos’x = 2sinxcosx;
2 . 2 . . .
1 — cos’x = sinxcosx; sin"x — sinxcosx = sinx(sinx — cosx) = 0; x = 7n;
x:%ﬂtn,n € Z;x=nmn; %+nn,n e’Z.

3+37
L3+ 2

2
2 2 . x:3+2y . X:HT'V .
. 3 2 s ) s
32 e _g (243407 +6y-6=6 |y’ +6y-7=0

O-D+7)=0;y=1;x=2; y;=—7; x,= 26.

3.x(xT_l)SZ;x(xfl)§6;x27x76S0;xe[72;3],TK.x71>0,T0
x e (1; 3].
1 1
4, '=f——:0;\/;:3;x=9; oniBacT; x € (0; 9].
YT y (0; 9]

2
5.°43 =2 —x+ L;x—x-2=0; (x + D(x—2)=0; §= [ (x* +3)dx -

-1

= 2+4—§—
-1 -1 3

-1
(Y o\ -8 125/ =48/ _5/_16/_-21/-9/ _41
(Ja+ Ja-2)=6-55+2-3= 980-2-19%=2T5=05=4);.
6.Fx)=x"+(1-xV=x+1-2+x"=x"-+1; (P =4 - 2x =
= 4(x—ﬁj[x+%)x:0; 12(0) =1, 12(%j:%+i:%, T.€. TOYKH C

. 1 .
abcnuccoil x = i—z U opAMHATOR y ==

1 2 JER-
—_[(zxz—x+l)dx= I(—x2+x+2)dx: —?+7+2x

1
Nh
Bapuant 8
1. B otBete ommOKa.
2,5x + x> > 0; x(2,5 + x) >0; x e (—o0; -2,5) U (0; +o0).

2 . .
4cos” x —sin2x 4 cosx—3sinx

2.

—cos2x CcoSx +sinx

2 2 . S .
_4cos” x+4cos” xsinx —sin2xcosx —sin xsin2x —cos xcos2x + 3sinxcos2x

—cos2x(cosx + sin x)

3 2 . 2 .2 3
_4cos’ x+4cos” xsinx —2sinxcos” x —2sin” xcosx —cos” x +

—co0s2x(cosx + sin x)

.2 2 2 3 2 )
+cosxsin” x —3cos” xsinx+3cosxsin” x _ 3cos” x —cos” xsinx+2sin” xcosx _

—cos2x(cos x + sin x) —c0s2x(cos x+sin x)
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_cosx(3(1- sin’ X)+cosxsinx+2 sin’ x) _ cosx(3— sin” x+cosxsin x) 3
—cos2x(cos x+sin x) —cos2x(cos x+sin x) cos2x

T
opu x = 6 OTBET: —6.

3. x(3x—8) =28; 3x278x728:0; (x+2)[x—%]:0; x:%,T.K.x>O.

x<l1

vox—1<2 {0£5x—1£4 1 1

4. 492" x 3 4 ax i dx>—; xe|—; 1.
——12-2">-237 (27<2 5

2 x<1

5=2x-4;y'3)=2;y=2(x—x)) + y2);y=2x—-6+5=2x-1; S=S,,

3
rae S; Takxe IUI0Iaab, TOIbKO y=2X, y= ¥ —4x+10.8= I(xQ —4x+9)dx —
0

3 3 3
—[@x)dx = [(x* - 6x+9)dx = Gx3—3x2+9xj\ =9-27+27=09.
0 0 0

n
6.y =1 + 2sinx; ' = 0’ sinx =—%; x = (—1)””g+nn, n e Z;

Y(—n]—n—m—[n+ﬁj;y[?j—?+ 3; y=nt2s y(m)

6
=—n+2; Hallla TOYKA 3TO T4, Y KOTOpoH | y | Haubonbmuit. OTBeT: (71; T + 2).

Bapuant 9
1.4-x"20;2x+3#0;x € [-2; 2];x¢—%;x e [—2; —%]u(—%; 2}.

In(6 —2x) , -2 1
2. y= Y= =
In0,3 (6-2x)In0,3 (x-3)In0,3

Ha x € (—o0; 3) u (3; +o0), HO X < 3, TorHma x € (—0; 3).

\/—72 J12 ~ 1 J12 - 2—\/5-0—\/5(2-4—\/5)2_
(2+ 3) +2_\/§—(2+\/§)2+2_\/§_ 2+\/§ =

; (YHKIIMS MOHOTOHHA

3.

234234+ 4343)) 2641303
B 2+43 C 2443

4. Haiinem TOuKH nepeceveHus: X 3xE - 4=0; (o + 4)()c2 —1)=0;x==1.

13.

1 1 1
S=[@-3x")dx— [ x'dv =] (-x* =327 + d)dx =

-1 -1 -1

1
:(—§—x3+4xj =(—1—1+4)—[1+1—4J:§=53.
2 a4 s 5 5 75
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5. f(x)= —sin2x +~/2 cosx; f/(x)=0; /2 cosx — sin2x=0; cosx( /2 — 2sinx)=0;

cosx=0; sinx= \/54 ; x=% + mn; x = (-1)" % + mn. OTBeT: % ; T/ ; 3% .
2

6. v =+ atm/c; 20 m/c — gt = 0 m/c; 1 =2 cex; x =X + VOH_gtg ’

x=25M+20 m/c—

2 2 2
10 m/c 2~(2) 45y

Bapmnanr 10

1. 2cosx + 43 sinx+9—4cos(§+x)—4(cos—fsinx};

X

NG

2c0sx + 4+/3 sinx + 9 = 2cosx — 23 sinx; 6+/3 sinx = -9; sinx :—7;

Y
x=C1)"3+mn,neZ

2 1 2(62-1°-1-2_4-4V2+2-1-2 _ S—Sﬁ:_s

2. - =
12 2-1)? V2-1 V2-1 V2-1
320083 - 20 <0: {137 54: {12] e (1:19)

N .1
4. Haiinem TOUKH mepeceueHust JINHUN Exz -2=0,x==2.

2 ) 2 ) 2 1 N 1 3 2 8
S=_[(0,5x +2)dx—fx dx:J 2—5x dx |= —gx +2x || = —g+4 2=

-2 -2 -2 -2

:(2.%).2:51. — o e >
5 3 ’

_ | 2x-8 x-4 . x—4 - xe(=3: ; +oo
P ‘ﬁ\/(x+3)(x—2) oy eI,

2
6. V'="h-m"; h— BbIcOTa, M — CTOPOHA KBaJpaTa OCHOBAHHUSI.

Voo4w 16 v’
S:4M3-h¢m+m2:m2+4M3hm;h:—zz 1\; ;S:m2+7M ;
m m m
16 M
§'=2m-———;8 =0npu m=2M— 370 TOUKa MUHMMYMa S, TOT/A
m

m=2wM, h=1M— OTBeT.

Bapuanr 11
2 . .2 .2 . ) . .
1. cos"x—cos2x=sinx; 1—sin"x — (1 — 2sin"x) = sinx; sin"x — sinx = 0; sinx = 0;

. T T
x=nk;sinx=1; x =5+ 2nn , n, k € Z; Torga oteet: 0, -1, wt, 2w, —
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2. logoa(3,5 — 5x) > 2(logp40,2) — 1; logya(3,5 — 5x) > logps0,1;
3575% 0. 337X 135 5 <0.1: S > 3.4: x> 0,68: 3.5-5x > 0
04 0,1 0,1

x<0,7;x e (0,68; 0,7).

log

3. F(x) = jf(x)dx:4%jsin2xd2x+jd—f:—2cos2x L C; —§+C:O;
x x n

F(x):é—l—ZCOSZx.
ToX

4. Jx-32x+7)+B-x)=0; \/(x—3)(\/2x+7—\/x—3)=0; x = 3

2x+7=x-3;x=-10, r.x. npu x =—10 x — 3 < 0. OtBeT: x = 3.

a a 3
5.8 :szdx = %xﬂ =L 9 sa=27,a=3m COO0paKeHUI CHMMETPHH;
0 0

npu a =-3 §=9. OrBer: a = £3.
6.3V =h - m’; h — BeIcOTa,  — paauyc ocHoBanus; i+ 1* = I* (I — 06-

pasytoman); i + 2 = 12 72 = 12 — s 3V:§ hen(12 - ) = 12h —hs
3V = 12rn — 27h* = 0; h =\/g, T.e. Hame 3HaueHue jexur cpenu V(0),

V(\/E), V(Z\/g) . OtBer: S%n .

Bapuanr 12
1. 1+ 2log,0,3 > logy(1,5x — 3); 1 +10g,0,09 > logy(1,5x — 3);

0,18>1,5x—3"

s

x>2
102,0,18 > logs(1,5x — 3); {1’5x‘3>0 ; {x<3>18 Lx e (2;2,12).

) [=0h =Ty LRy
' sin(%—y)+siny:—x/§’ cosy+siny:—\/5’ sin y+%):—l’

T S5n

X=—-y y=—+2mn
2 ; 4 neZ.
n 3n 3n

y+—=—+2nn |x=——-2mn
4 2 2

3. Haiinem TOuYkM mepecedeHus: X - 2x+3= 0; ¥+ 2 -3 = 0;
1

1 3
(x+3)x-1)=0;5=-20 +j(-x2—2x+8)dx=—20+(-x3—x2+8xJ

-3

-3

=—20+[—%—1-#8—(9—9—24)]2—20+32—§=10§.
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4. Jx-2)2x+5) - (x-2)=0; \/(x—Z)(\/2x+5—\/x—2):0; x = 2

2x+5=x-2;x=-7;7k. x—2<0mpu x =-1. OtBeT: x = 2.
5.y = 3¢% =3 mpu x = 0. OTBeT: B TOuke ¢ abcuuccoit x = 0.
6. d+h*=", rne d — JTUaMETp OCHOBAHWUS, h* — BBICOTa, | — JMArOHAJH

2 75— h*

OCEBOT0  ceucHusi. V= nj hy  d=P-=T5-R 0 V=n h=

=§(75h—h3); V=§(75—3h2)=%1(25—h2); npu h = 5 V' = 0, Torma

= 2 521258
4 2

Bapmnanr 13
1. 2tgx+3=tg(1,5m + x) = —ctgx; 2tgx + 3 +ti =0;tgx=120+3t+1=0;
gx

(t+ 1)[t+%}=0; t = tgx; x:—§+nn; x:—arctg%+nk,n,ke Z; 0,751

SIBJISIETCS. KOPHEM ATOTO ypaBHEHUSI.

2. 10g4(«/59—10x ~1)=log, 2(x—4); V59— 10x ~1=2(x~4) ;

4x*~18x-10=0; (x — 5) (x —%) =0, T.K. x :% He nexut B O/13 (4 —4) <0.

OtBer: x = 5.
3. HaiizeMm TOYkHM mepecedeHus: JTUHHUN: 5 — X=x+3xX+x-2=0;

x-Dx+2)=0x=1unx=-2§ =j(5—x2)dx—j(x+3)dx:

-2 -2
. 1
=[(@-x—x")dx = (2x—1x2 —1x3j :[2—1—1)—[—4—2+§j:4,5 .
5 27 3 2 3 3
4-2x
4. f(x) = 2 (@) ==Ly =f(x)(x —xo) + flxg) =-1(x -4) =4 —x —
ypaBHEHHE KacaTelbHOU tgo = —1.
5. Cm.rpaduk.
6.8 =2/ +4rh =6 oM, r — cTOpOHA OC- .
HOBaHMs, /i — BBICOTA. 9
P =3r 37 -3
V= rh V() = P V) = 6
3

V'(r) = 0 mpu r = 1, Torma HauOOIBIINI
() p _—x

oobem nexut cpeau V(1), 7(0,5), V(x/g), o e 3T 3 6
W3 3TOTO CIEeNyeT, IT0 Vi, = V(1) =1 o _3{
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Bapuanr 14
1. In(2x — 3) <(In(x + 1);

2x-3<x+1 x>% 3
2x=3>0 ;x>-1;xe|—; 4].
x+1>0 x<4 2

2. Haiinem Touku mepeceqeHus JTHHUK: X+ 2 +3=3-xx-3x=0;
x=0u x=23;

3, 3 3 2 3, X 27
S=[(—x"+2x+3)dx—[B-x)dx = [Bx—x")dx= | =x" —— | ===4,5.
o 0 0 2 3 6

0

3. (1 = sin(x))(1 + sinx)= —% sinx; 1 — sin’x= —% sinx; 2sin’x — 3sinx — 2 = 0;

. . 1 . n
(sinx — 2) [smx+gj= 0; |sinx| < 1; x=(=1) +1g+ﬂ:}’l ,nelZz, 7—675 SIBJISICTCS

KOPHEM 3TOT'0 YPaBHEHHSI.
4.100= 2 224 Q4 3= f ) 5 A4 - 2) 6= x -2
— ypaBHEHHE KacaTeJIbHO tga = 4.
5.48-16>6-252=F—6t—16>0; (t-8)(t+12)>0, Tk 2" >0 qus
BCEX X, TO ¢ + 2 > (), TOra HEPaBEeHCTBO NPUMET BH: 2° > 8; x > 3.
6.V=rh=38 z[M3; 7 — JJIMHA CTOPOHBI OCHOBAHUS, /1 — BBICOTA.

3 3 3
8[{;\4 ;S:32I[M +2r2;S’ :_32I2[M

r r r

r = 2, torna Hame 3HadeHue Jexur mexay S(1), S(4), S(2), uz gero
Sinin = S(2) = 24 v

S=drh+2r h = +4r; 8 =0 npn

Bapuanr 15

-3 1+lx
1.3%.3 [ 2)>3*2*;2—3 . >—4x: 2—3—§x>—4x; éx>1;x>3.
2 2 2 5

) ZCOS(%—ZG) . 2sin(n — o) _ 5 sin2a. N 2sina
: - ; - -2
s1n(%—2oc) sin(’%+a)+ sma sin(—o.) cos2a coso S a
2 cosa cosa
sin2a. b1 3
=3 =3tg2a ; IpU 0L = —— BBIPAKEHUE PABHO —— =3
cos2a & P 12 P P 3
a 0 41, 410 4)q 419 4 4 4
3. J'—x3d:I—x3dx;—x— S L PR WL
) " 4 |2 41a” 42 4o 4 4 2

a=8 a=+48 ,1x.2<a<0,10 a=-48.
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2

4.f(x):w;f’(x)ZO;—x2+4:0;x:ir2;y6LIBaeTHa(—oo;—2]u

(x"+4)
U [2; +o0); Bo3pacTaeT Ha [2; 2].

13—x
x+2y=13 x=13-2y (2y=13-x |V~ >

2 2 2

5. o “Io 25 X PR X _2; ; T.K.
S DT R T (x+6)(x—4)=0

x <0 ne nexur B O3, Torna oter x =4, y =4,5.

6. [ — nnuHa O6okoBoro pebpa, ¥ — AAMHA CTOPOHBI OCHOBaHMUS, /I — BbI-
2_;2, 2 2 12

cora, d — TOJIOBUHA IMATOHAIM OCHOBaHMS; ['=h™+d"; r,=2d,)l r,=2(L"-h");

v :érzh - %(z2 W) =§ (108 exhid);, V" :§ (108 eMh)=2(36-1);

V'=0npu h =6, Toraa Vs, = 288 cm’.

Bapmnanr 16
2 2 2 . . 2

2cos” o 3n 2cos” o . 2cos” o —2sino+2sin” a
1. ——+2cos| ——a |= —— —2sina. = - =

1-sina 1-sina 1-sina

2(1-sina) :
= I—sno =2 . BrlpaxxeHue He UMeeT cMbIcTa Tpu sino. = 1, Toraa, Ha-
—sina

MPUMED NPH a = g; 2,5m.

2.3%+3 - 6>0;,3 =6 +1-6>0; (—2)t+3) >0, Tk. £ > 0, 10 3" > 2,
x> log;2.

3. logi2-Vx)=1; log,2—vx)=1; 2-Vx=3; Jx=-1; 0 wm
10g3(2—«/§):—1;2—\/—:%;\/;:2;x:%5.OTBeT:x:%.

1
4. Haiinem TouKu nepeceqeHus: 70,5x2+2 =2-x; Exz —x=0;x=0;x=2;

0 0

s 2 31 L1
S:f ——+2 dx—j(Z—x)dx:J'(—fxz-i—xjdx: (—fx3+fx2j =

L2 2 6 2
0

8 4 12 8 4 2
6 2 6 6 6 3

5.y =2nx + 2; y =0 npu x=11; pu xe[O; 1}1 ¥ yObIBaeT, IpH
e e

1 1
X € l:*; +00 | y BO3pacracr, Torga x = — — TOYKa MUHHUMYyMa.
e e
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6. V=%hr2;h2+d2=48 CM2; d2=2r2; V=é(48 CMzh—h3);
_1 2 2,1 20 _ . _ _ ol 3
V’—g(48 cM” —3h )—5(16—}1 ) ; V'=0 ipu h=4 cm; Vi =V(4) = 215 cM'.

Bapmnanr 17

2sin2a 2sin2a sin® 20,
1. cos2a +—————=cos20+————= cos2a + =

ctga — tgou cosa  sma cos2a

sinat  cosa

2 . 2
_cos" 2o+sin"2a 1

= , IpH 0L = T BBIpaXXEHHE PAaBHO V2.
cos2a cos2a 8
2.Mx*=9=0;x=143 wm log,0,5x =0; x =2; T k. ipu x =-3; 2 0,5x < 0.
OtBer: x =3 mx=2.
3. f(x) =4e” — 4xe™ = 4¢(1 — x); f(x) = 0 npu x = 1; Bo3pacTaer npu
x € (—o0; 1], yobIBaer x € [1; +o0), x = | — MakcuMyM.
4. Haiinem TOYKH mepeceueHus: X+ 2x+5=5-2x; x(x+4)=0;
-4

—4 4 -4 3
s = —I(S—Zx)dx-i—_[(x2+2x+5)dx——J'(—x2—4x)dx—{);+2x2J =
0 0 0 0
—32—ﬁ=¥,
3 3
2x—y=19 2x-1=18+y 2_31-54=0 -9)(y+6)=0,
3 2x -1 1.J184+y 1 Y 19)3_ : v 19)gyy )
‘] log 2 :10g977 2 3 X = 24 Tx=—r—,
¥ 3 y 3 2 2

T K. y =—6 He nexut B O3 (y > 0), o y =9, x = 14. OtBer: (14; 9).
6. r — TONIOBUHA painyca OMMCAHHON OKPY>KHOCTH.

S =3 V =B3rh; A+ W= 36 avi V(h) =336 mPh—h);
4 =3\/§(12—h2); V=0 npu h =\/E,I[M; h — Touka makcumyma V(h);
V(\/E)Z[M = \/5(72x/§ - 24\/§)HM3 =144 I[M3. Ortser: 144 I[M3.

Bapuanr 18
1. \/5 cos’x—0,5sin2x=0; ﬁ coszxf% -2-cosx-sinx=0; cosx( \/5 cosx—sinx)=0;
1) cosx=0;x=%+nk,ke Z;
2) x/gcosx—sinxzo; x/gcosx:sinx; tgx:\/g;x:%+nk,k e /.
OrtBeT: % + ik, “3 + 7wk, k € Z; TONOXHUTEIbHBIA KOPCHB: % ;

OTpHUIATENHHBIA KOPEHB: —% .
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2. V13- +1=x%; V13-xt=x*-1; 13 — x> 2 0, re. ¥* < 13, Te.

— 13£x£\/ﬁ;x27120,T.e.x22l,Te.lenxSfl,TorILa 13-x=

=" -2+ 1;x' =X’ — 12=0; D=b"4ac=1-4 - 1 - (-12)=1+48=49="7",

xzz—bi\/ﬁzl‘_’i.
2a 2’

1) x* = 4; 2) x* = -3 — ypaBHeHHe He HMEeT KOpHeii, T.K. ~J13<x<-1u

leS\/E,Tox=i2 SBJIsIeTCA KOpHEM ypaBHeHUs. OTBeT: x = 2; x = —2.

3.y =-0,5¢" + 2x; y = 0,5x. HaiiileM TOUKH TIepECEUCHHs JBYX JHHHUIA:

0,5x = —0,5x% + 2x; lx2—3x:0; lx(x—s):o;
27 2 2

Dx=0,y=0;2)x=3;y :% ; Touku niepecedenus nunui: (0; 0); (3; %) .

3

3 ) 3 115 .1, 11,
S=_‘.(—O,5x +2x)dx—f0,5xdx= —— =X +2=x"——-—x
0 o 23 2 22

0
R/ T A
4.03: x+2y>0.

I+log, (x+2y) og. (X+2y
37 y1=6x' 3.3 +2“):3.2x_ x+2y=2x_ |2y=x .
3x2—2y:3'2.‘( x2—2y:x’ xz—x—ZyZO’

32 _g2"

4y’ —2y—2y=0,tormady(y—1)=0,Te.y=0uy=1,ax=0ux=2 co-

oTBeTCTBEHHO. T K. x+2y > 0, TO peleHneM CUCTeMBI SBIsieTcs: x=2; ) = 1.

OtBeT: x=2;y=1.

5. loga(x — 1) + logao(x —3) <3; 0[J3: x— 1 >0, Te. x> 1;x—3 >0, Tee.

x> 3y 2R 0RTY 53 1) (x-3) < 8; ¥ 4xt3-8 < 0;x° —4x — 5 <0

(x+tD(x—5) <0, T.e. -1 <x <5. YuureiBas OJI3, momyunm oTBeT 3 < x< 5.

Otset: 3 <x <5.

6. OGBbeM IPaBHIBHOI YETHIPEXYTOIBHOM NpI3MbL: V = a” - H = 144 w’, 01-

croga H :ﬁM. [Tmomane ocHOBaHHS: Sy, = & v ITnomans OoxkOBOI
a

Y4acTH NPU3MBI Sgo = 4a - H M”. CTOMMOCTb OGIIHIIOBKY:
A=15-4-a ﬁ
a

+20 - a2, torma a’=216 v’= 6° M3, T.e.a=6M,aH=4m.
Bapuanr 19
2n 2n

3 3 1 3
l.S:Isinxdx:—cosx =—+1==.
0 0 2 2
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5 2cosa—sin2o  2cosol—sina)

— - 3 - =2coso . Beipaxkenue paBHO — 1
sin” o —sino + cos” o I-sina

npu a=2—3n+2nk,keZ.

3.’y — I =2 Inx =1, 47 -2t -2 =0; (t — 1)(:%} 0; x = e

4. fix)= —éx3 +x° ()= fx2+2x;f’(x) =0 mpu x =0, x = 2, Toraa (—o; 0] U

U [2; +o0) dbyHKkuus yosiBaet, Ha [0; 2] Bo3pacTaeT, TOTAA Xy = 05 Xpax = 2.
2 . o
5. Iycts x| abcuucca Touku kacanus 0,5x U UICKOMOW KacaTelbHOM, X, CO-

2 |
orBerctBeHHO —0,5x" — 1. Toraa y = ax + b kacarenbHas ¥ ax; + b :Exl ,

ax, +b =—%x§ -l,a=x;a=-x(TK (0,5x2)’ =(ax + b)2 " (—0,5x2 -1y =

= (ax + b)"), Toraa cocraBUM CUCTEMY YPaBHEHHI U PEIIUM €€:

ax, +b=0,5x12 2

2 p= 1
- a +b=1Ya -
ax_+b=-0,5x" — 2 2 =

2 ) —at+b=-1 -1; ,Tormay=x— 1/ .
NE a Jha {b:—% nay=x-})

X =a, x. =—a
x2:—a 1 2

6.V :%lzh , | — cropoHa ocHOBaHUs, i — BBICOTA: W+ P =48 v’

5 &

V=T(48 wCh—hY; V' =73(48 o’ —h); V' =0 npu h = 4 qm, Torxa

V=323 o,
Bapuanr 20
1

1. =In( V¥ -2x)+V8-x; Wx*—=2x>0, T.e. —x(x—6)>0, Torma

f(x) n(Ax x) X Ax X 3x(x ) pi
x € (—0; 0) U (6; +0); 8 —x = 0, T.e. x < 8§, oY
Torga x € (—oo; 8].
Otser: x € (—o0; 0) L (6; 8]. 6
2. Cwm. rpaduk. 3

3. 25in[2x—£j+120; sin[Zx—Ejz—l; 9 6 4 0 B 6 9
3 3 2

—E+2nk£2x—££E+2Tck, k e Z e
6 3 6
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%+2nk$2x£3%+2nk,kez; %2+nkaS3n4+Tck,keZ.

OrBerT: [%2+ mk; % + nk} kel
4 fx)=2x+>; F(x) =2 + 3In| x | + C; OJI3 x # 0.
X

Oteer: x* + 3lnx + Cy, ecu x > 0, x° + 3In(—x) + C,, ecm x < 0.

1
2 2z
log , (3x-4)-log , (5-x7) 3x—4
4 4 =42, =2, Te
5-x

5. logi(3x — 4) — logy(5 — ) :% 4
3x—4=10-2x" T.e. 2x° +3x — 14 =0; (x72)(x+%) =0;

O/3: 1) 3x — 4> 0, Te. xe(g; +ooj; 2)5 -2 >0, re. xe(—545).

VYuutsiBas OJ13, pelieHneM ypaBHeHuUs siBsercs x = 2. OTBeT: x = 2.

B N

6. V:Ta h:12a+ 6h=36 cM’; h =6 cM—2a; V(a) :73(3512 —-a’);

B

4 =73(6a—3a2); VV=0npua=0cMua=2cm npa a =0 MUHUMYM
V: V=0, torga npu a =2 cMm MakcumyM. OTBeT: @ = 2 CM.
KAPTOUYKU-3AJAHWSA JJI51 MPOBEAEHUS 3AYETOB
3auer Ne 1
Kaprouka 1

1. TlepBooOpasHas (yHKIUM — Takas (PyHKIUs, IPOU3BOJIHAS KOTOPOMH
paBHa UCKOMO# (DyHKIIHH.

2. F(x)= —cosx+2sinx+C; F(g] =2+e=0; C=-2; F(x) = 2sinx — cosx — 2

4
3
5 2

x —3:5(23—1)—3=%—3=§=17;

w | o

4
3.2) S =[/xdv-3=
1

1
6) Haiizem Touky nepecedenms: x° — x + 2 = 0; (x + 1)(x — 2) = 0. Paccmot-
puM rpadukn: y = —x" + 4 u y = —x + 2 (Hamw rpadUKE MBI IOHSIA Ha 2),

2
2
TOTJa IUIOMIAAh MEXIy HMMHU HE HW3MEHHUTCS, HO: S :f(—x +4)dx —
-1

2
=S (Ll o)l
13 3 2 2

-1

2 2 © X

[ @ =x)dx=[ (=x"+x+2)dx =| ——+—+2x

4 302
Kaprouka 2

1. Iycrs P(x) u F(x) nepooOpa3ubie PyHKIMH f{x) TOraa U TOJIBKO TOT/A,

koraa P(x) = F(x) + C.
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JHoxkazarenscTBo: P'(x)=F(x) = f(x) B omHy cTopony. B npyryio P'(x) = f(x),
F'(x)=fx). [Tyctb P(x) # F(x) + C, Torma P'(x) # F'(x), Ho P’ = F’ IpOTHBO-
peune.

2. F(x) = —2cos2x —sing +x+C.

2
—g-fa-t]oarl gl
2 4 4

1
2y 2y A 2/
0)S= I 3sinxdx — j (—sinx)dx =4 j sin xdx = 4(—cos x) ‘ =6.
0 0 0 0

2
3.a)S= 8j'x3dx:(8—%x4j
1

Kaprouka 3
1. [paBwiio 1. F — nepBoobpasznas mus f; G — nnst g, torna (F + G) —
nepBooOpaszHas s [+ g. Hok-Bo: (F+G)Y =F + G =f+g.
IpaBuso 2. F — nepBooOpaxHas ans f, Torna kF' — s kf, k — koHCTaH-
ta. Jlok-Bo: (RF) = R(F") = kf.
Ipasmo 3. F(x) — mepBooOpasHas st f{x), k 1 b — KOHCTaHTHI, TOTAA

%(F (kx+b)) — mepBooOpasHas s (kx  + b). Jlok-Bo:
G(F(kx + b))'j = f(kx+b).

9 6x 9 319
2.2) dex:qJ}dx:W 1:4(27—1):4-26:104.
1VX 1

0) f (sinx + cosx)*dx = I (1+2sinxcosx)dx = I dx+% I sin2xd (2x) =

2 2 2 2

x= ’ —10032x ’ :3—n—1.
n 2 n 2

2

3
3.a) S:ix/;dx—szdx = j(x/;—xz)dx “12ele
0 0 0 3 2

1
6)S=2J.(2—x—x2)dx=2 (2)c—lx2 —lx3j
0 2 3

0

Kaptouka 4
1. Cmpicn »TOW 3amuCH B TOM, 4YTO IUIOM[AAb ITOH Tpameru paBHA:

T f(x)dx.
b
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8 1 9
2a ) dx==(x=2)| ==+=-===3;
)J(x )’ dx (x )\ 37373

§ §
6)j 4 dx=2tg2x‘ =2\3.
b COs2x 0

2

3.a) _[(x+3 X —l)dx—j( X +x+2)dx—(—%x +;x +2x]

-1

=—§+2+4— 1+1—2 :21;
3 3 2 2

-1

0) }(2005% + lldx =T(c0sx +2)dx =(sinx + 2x)‘n =2n.
0 0 0

Kaprouka S

1. Cmpicn B TOM, uTO S = f f(x)dx =F(a)—-F(b) — 1o Teopeme HprotoHa-
b

Jleiibuura.

2. F'(x) =f(x).

T

2 2
3.a) §= 2Icosxdx = 2sinx‘ =2;
0 0

3
6) S= i (X" +9) - (2x + 6))dx = i (—x> = 2x+3)dx = (—)“3 -x+ 3x]
-3 -3

1 2

=3-—-1|-(9-9-9)=10—.

(3-3-1]-0-9-9)-102
KapTrouka 6

a
1. j f(x)dx=F(b)—F(a). CMBICT B TOM, YTO TaK MOXXHO CUHTATh OTpEIe-
b

JICHHBIC I/IHTerpaﬂLI.

2. F(x)=—Scosdx+C: Fl—Ele—31c20: 022 Fxy=>—3cosar.
2 3) 4 4 4 2

3.a)

j (x> +2x+3)dx = (X / +x +3x)

-1

= (—9+9+9)—G+1—3):9+§=10§
3n

3
6) J(Zsin2§+2] = [ (3-cosx)dx=(3x - smx)\ 97”+1.
0
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3auer Ne 2

Kaptouka 1
1. Yncio y Ha3bIBaeTCs KOPHEM n-0if cTenens us x, ecau )" = x. O603Haya-

erest 4x,2 — KOpeHb 3-ii cTenenu u3 8.

o 2 1+(3-242)
2. (3-242) +(v2-1) :(S_;ﬁ)+(3_zﬁ):(g_2ﬁ)):
_1+9—12J§+8_6
3=
5 125 5

3.a) x :?; XZE;
6) VBx—D(@x+3) = (Bx—1)=0; Bx—1(Vax+3-3x-1)=0; x= I/

4x+3=3x-1 |[x=-4 1
le ; le O.OTBETZ)C:E.

3 3
B) V4cosx+1=2sinx;4cos+ 1= 4sin’x = 4(1 - coszx) =4 — 4cos’x;

4cos’x + 4cosx — 3 = 0; (cosx+%)(cosx—%) =0; x :i§+2nn ,nel.

%/;:Z z:%/; m=2

4 INx=m ; m=Alx ; Zf9 .OtBet: x =4,y ="729.
z-m=7 |z=T+m x=4
zm=18 |(m-2)(m+9)=0 (Y=729

KapTtouka 2

n
1.a) (4/;) =X IO OIPEEICHUIO;

6) Q/E :(/;4/; Jlox-Bo: (Q/E)n =Xy :(4/;)”(%)" :(Q/; 4/;)” fipH

n=2kx,y>0.

1 0,2 1-2 o - 1 L
2. \/5_1—2 [20,3 J_\/E—l \/5(1 \/5)—\/5_1+\/§(\/§ 1)
C1eV2(V21) 1e2(2-2V241) 3433
) -1 V2-1 N =3
3.a)x’ = 64; x ==8;
4—x ) P T e
6)2+\/;:8—x:2—\/§,«/§—t,8 F=2—1F—1-6=0;(r+2)(t-3)=0;

t=\/;; \/;=3;x=9.0TBCTSx=9.
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B) /3sinx+1,5 =2cosx ; 3sinx +% = 4cos’x = 4(1 — sin’x);
.2 . 5 _n. .2 . . . 1 . 20 n.
4sin“x+3sinx —E = 0; 8sin"x + 6sinx — 5 = 0; (smx—é)(sm)w 46) =0;

Y
|sinx| < 1;x=(—1)”£+nn, nelZ.

! +L=1

4 4Jx y ;{ﬁzé;x=4,y=4.
Vrty=4 W7
Kaptouka 3
1. D10 ypaBHeHHe, Te TPHCYTCTBYIOT pamukansl. Hampumep, vx =2 —

ypaBHEHHE, UMEIOIIIEe PEIICHHE, \/_ = —2 — He UMEoIIlee PEeIIeHUsL.
2 2 4 !
2. [(3\/5) 3 —0,5][(3\/5) 34 0,5} :((3\/5) 3 —0,25} = [m—o,zsj -
81 3

3.a) 16x* — 81 =0;x4=—;x=if;
16 2

6)V3x® —11x+10 =8—2x ; 3x* — 11x+10=64 — 32x + 4x”; x* — 21x + 54 = 0;

(x=3)(x—18)=0;x=3 ux =18 nexar B O/I3. OtBer: x =3 mx = 18.

B) sin’x + sinxcosx = 2sin’x; —sin’x + sinxcosx = 0; sinx(—sinx+ cosx) = 0;

T
x=nn;x=z+nk,n,keZ.

R Nt {fﬁg )

Kaprouka 4
1. JIBa ypaBHEHUsI HA3bIBAIOTCSI pPallUOHANIBHBIMY, €CIIH UMEIOT OIHU U Te
K€ pelleHs. DTOT METOJ COCTOUT B MEPEXOME K PELICHUIO PABHOCUIIBHBIX
YpaBHEHHI.

2, @ ¥0' -0V ax 8x_ 8
. 4—x% ‘\‘/xT é/xi3 Jx

3. a)x4<5;xe(—i‘/§; i‘/g);

6) Yx+1=1;120;1+20=7;7—1-20=0; (t+4)t—5)=0;1>0;
t=%x+1=5;x=0624. OtBer: x = 624.
B)3|x|+3=x"-25=|x["—25;|x|=232+3=2"-25,2-32-28=0;
z-Nz+4)=0;z>0;z=7; x=47.

OrBert: x =+7.
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+y=16
xy=8 -y’ =4 0 | yso Y= y=2
Kaprouka 5
m m [ mr+ln m m 1 mr+ln
o nl.om o D —t
1. x® =4/x" .a) xnxr =x n [ JIOK-BO: X" X" =x" I =x nr

2 ()4 08)" Jo=3+ =75,
3.2)x°>16;xX >4 x° <4 xe(_oo; _yz)u(g/z; +OO);

6) Ve —x—20=00FD o o P 20 =36, —x— 56 = 0;

x+2
(x—8)(x+7)=0.0tBer: x =8; x =—7.
B) \/E+m=2;52x23; 5—x+2mm+x—3:4;
V5—xx=3=1;5-x)(x-3)=1; " +5x +3x— 15=1; ¥ 8x+16 = 0;
(x—4)7?=0;x=4.

x+y=5 x=3
4 x2+xy:10, yz—xZ:S ,{x+y=i5 Jlx=y=1 _||y=2
T =157 (x4 )t =257 (=) =57 [x+y=-5" | [x=-3"
x—y=-1 y=-2
OtBet: x =13; y =12,
3auver Ne 3

Kaprouka 1
1. ®ynxnus log,x = fix) onpenenena mpu @ > 0, a # 1 gag x > 0, rme
Alb)=log,b, rne a'%® =b log,b + log,c = log,bc.
2. fix) = logst (—0,5x° + 4,5) > 0; x* < 9; x e (-3; 3).

3log. 4+log 0,5 log 4 : log_16
og, a+log 9, 7 5 08,
= =— =-log 16=—4.
1-log_14 1 log_2 o8,
7 10g7§ 7

4 2y—]:40,5x ] y—1:x ) x:y—l ) y:2

log, (Tx+y)=2"log,(Ty=T+y)=2"13y-7=9"|x=1"

Otser: y=2,x=1.

5. logy(cosx+1)<0, T k. >4 <0; cosx+1 < 1; cosx<0; x e (—n+2mnn; 2nn).

Kaprouka 2
1. Eciu a > 1, To Benem x ot 0 10 +o0, a y oT —oo uepe3(1; 0) mo +o ¢ BbI-
MyKJIOCTHIO BBEPX; €CIU a < | ToXe, HO CHMMETPUYHO OTHOCHTENILHO OX.

—x2> #1
2. y=+4-x"1gx-1)*; 4-x _0; * ;xe[-25 Do (l;2]
x—=1#0 xe[—2;2]
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logy 5 1

3Tk 3% =32 257 2 5% 10> 1g11, 10 3% °+J10 > 5% +1g11.
4. logy(x*~3)+ logs2=log;(6x — 10); 2x* — 6x + 4 = 0; .

X —3x+2; (x — D(x—2)=0; x =1 He noaxoaUT,

TK. x*—3<0.OrBer: x = 2. 6

5. Cm. Tpadhuk. 3 \/
X

Kaprouka 3
1. MOHOTOHHA, TPOXOJIUT Yepe3 HOJb B X = 1.
2. CM. rpaduk. &

4 5

3. logsx:410g53—%log227; logsleogs%;

4
x= o307, :
3 1
. sinx=t 4 - - X
2s1nx—310g0’5y=5 . 10g0’5y:Z .
3sinx+10g05y:—3,5’ 2t-3z=5 "~
’ 3t+z=-3,5
sinx =t
log y=z
P . {x =" T m
z=-2 > 6 )
1 y=4
t=——
2

5. 1g’x — 2lgx — 3 > 0; (Igx + D(lgx — 3) > 0; lgx e (—o0; —1) U (3; +o0);
x e (0; %0) U (1000; +o0).

Kaprouka 4
1. Inab = Ina + Inb; ™ = "M% 4p = ¢ . b=ab.

x>-4
f4-3x<16. ) 4
2. log2(4f3x)<4,{4_3x>0 ; {x<: ; XG(—‘L Ej

llgx

0slge _ 2
3. x 7% = 0,01x5 x2

1 1g2 x

1072x%; 102 107, %lg2x+4lgx=0;

lgx(lgx +8)=0;x=1,x=10". OtBer: x=1; x=10".

I+log, (x+y) 1+10g2(x+y):3 x+y:1
2 -8 e ot
10g2(3x -1- log2 y=3 _ ;
X:4—y . x:4_y' _ _
{3(4—y)—1:8y’ {11y:11 ;y=1Lx=3.
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5. loggox + logy, (x —3)+1=logg, 0,8; logpx(x — 3) - 0,2 > 1og)»0,8;
x(x—3)-0,2<0,8, H0x (x —3) > 0; x € (—o0; 0) U (3; +o0); x(x — 3) < 4;
X —3x—4<0;(x+ )(x—4)<0;x e [-1;4], rornax € [-1; 0] U [3; 4].

Kaprouka 5
]nﬁ
1. a) lnﬁzlna—lnb; e ? :E:el““’lnb;
b b
b
6) Ina” = blna; e’ =q"; &M :(el’“’) =d". ofY
2. cM. TpaduK. 6
3.x=36=0;x=46; 1g2x — 1 =0; x =5, T.k. x=—6
n x =5 He nexat B O/13. OtBeT: x = 6. 3\
3 +x=10 (3’ =9x X
4.3, ;<x=1 . Otset: (1; 2). 3 0\3 6 9
—=3 y=2 &5
X

2
5. logﬁazb,TK. (a b) =a’h, 10 logﬁa2b=2.

KapTrouka 6

1ogc a

log b

c

1. log b= oueHb BaxkHa B ciiyyae C = e (B JaHHOM CIly4ae COCTaB-
a

JICHBI CTIEIMATbHBIC TaOJIHUIBI).
2. 2% < 810,30+1,5< 8; 0.3v< 6,5: 1< 634, 10 0.3x+1,5 >0; x >-5.

) 5. 65
OtBeT: xe( 5; A)
3. 5x(2x + 6) = 100; 10x™+30x — 100=0; x* + 3x — 10 = 0; (x + 5)(x —2) =0,
TK. 2x + 6 <0 npu x =-5. OtBeT: x = 2.

4. (x—5)logzx>0 f + -
Otger: (0; 1] U [5; +o0). o1
V8

log 16
5. Tk log216\/—=109g72=10g2910g916\/§, a 28<16V8, To

log2 910g9 28< log9 168 .

3auer Ne 4

Kaptouka 1
1. Yncio e — 3T0 Takoe Yucio, 4ro (e°) = ¢,
4" Indx’ —2x4" 4 x(xIn4-2 1(, 1
2.7 = 2t 4 x(xin );f(—l):—Z(an—zj.

X

Lde  11d(5-3v) 1

1
3. = ——In(5 - 3x)| = Ln2-mia-—Ltnl.
%5-3x 3% 5-3x 3 o3 307
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32

32 . .
4.8= jx*o"‘dx:ix“ L gop-T10_ 75 35
1 0,6 0,6 6 3 3
1
5.a)f(x) =4dxe” + e 2x" = 2xe™ (2 + x);
f(x)=0mpux=0;-2; 9Y
x | <2]-2<x<0]| o<
N ¢
f Bo3pactaer Ha (—oo; —2) U (0; +o0), f yObI- 3
BaeT Ha (—2; 0); Xmax—2; Xmin = 0. X
0) cM. rpaduk. 9 -6 -3 oi 3 6 9

Kaprouka 2

Ly=a"=e";y = (™) =Ina(e"™) = d'lna; y, = " + C; y, = %a" +C.
na

1 3 2
2.f/=——; ¢o'(x) =— ;10,5 =—; ¢'(0,5) = 3.
S 3 9'(x) o S(0.5) 3 9'(0,5)
3. F(x) =3In(x — 1) + 2In(x + 1).

. 1.2 1 3
4.8=[2"dx-2=—22"| -2=—(4-)-2="-2.
0 0 In2

In2 In2
=2_2/ .= = -
5.f(x)=2 A,f’ 0 mpux =1, mpu x <0 f(x) HE ol
ompeeiieHa .
x | O | (5+)
r -1+ :
Ha (0; 1) yOriBaeT; Ha (1; +o0) Bo3pacTaeT; Xy, = 1. X

Kaprouka 3

1. (loga x)/ :G;%j = xlila .

2.1 =05¢";£(2)=0,5¢; 2) = 0,5¢; ol
y=0,5ex + 0,5¢.
3. Inx(Inx + 1) > 0; Inx € (~o0; —1) U (0; +0), x  ©
1 . 3
& (o0 Yp) v (15 40). / 3
2
-3 {0 3 6 9
4.3—j%dx:3—(ln2—ln%):3—ln4. X
A
5./(0)=2¢ -2(1+x)e*=2¢"(1-1-x)=-2xe* [
x <0 | >0 -9

o+ -

fBo3pacrtaeT Ha (—0; 0), yObiBaeT Ha (0; +00), X = 0.
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Kaptouka 4

1. F(x) = Inx.
2.f’(x):4x’11n4cos§x—4Hgsingx: 4"’(1n4cos§x—§sin§x} ;f(l):—g
3.\Bx—2=4-x;3x-2=16-8x+x%x" — 1lx + 18 = 0; (x-9)(x~2) = 0,
T.K. opux =9 4 —x <0. OtBer: x = 2.

0 0
4.f=[(1+e)dx=(x+e")| :1—(—1+1):2—1 )

-1 -1 e e
5. f(x)=-4e"+4(1 —x)e' =41 —x-1)=
= 4¢'x; yOsiBaeT npu x < 0, BO3pacraer Ipu 9
x> Oa Xmin = 07
0) cM. rpaduk.

Kaprouka 5
A\ & ol ad
1.(x)—k§x =nx""".
2.0<4x-3<1; ¥ <x<1; xe(¥:1).
3.Inx + Inx =4; Inx =2; x = &~

2 2
4.8=[e dx=—e"| =—[i2—e]:e—i2.

-1 1 e e
5.a)f(x)=x 1 ;f(x) =0mpu x= =1, npu x < 0 f'HeonpeneneHa, Bo3pac-
X

taet Ha (1; +0), yobiBaer Ha (0; 1), Xpa = 1.

0)
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