133.
a)T.k. acrtg X, = o ; arctg X, = o, TO tg @) =X U tg &y =Xp.

T T
T.x. pyHKINA ¥ = tg X BO3pacTaeT Ha [—E;E} TO arctg x; < arctg X,;
0)T.x. arcctg X, = ¢ ; arcetg X, = o, , TO Ctg o =X U Ctg Oy =Xy,
T.K. QyHKIUA ¥ = ctg X yosiBaet Ha (0; 7 ), To arcctg X; > acctg X.
134.

a) Tk-1< —0,3<% <0,9 <1, To arcsin (-0,3) < arcsin % < arcsin 0,9;

0) Tx-1< -0,7<—O,5<§ <1, To arcsin (-0,7) < arcsin (-0,5) < arcsin g ;
B) T.x —1<-0,8<-0,2<0,4<1, To arccos 0,4<arccos (-0,2)<arccos (-0,8);

r) T.x 71<—0,6<§ <0,9 <1, 1o arccos 0,9 < arccos % <arccos (-0,6).

135.
a) T.x -5 <0,7 <100 u ¢pynkuus y = arctg X Bozpacraer Ha R,
To arctg (-5) < arctg 0,7 < arctg 100;
6) Tx-5<1,2 < 7 u dynkuua y = arcctg x yOsiBaer Ha R,
To arcctg w < arcctg 1,2 < arcetg (-5);
B) T.x —95 < 3,4 <17 u ¢pyHkuus y = arctg X Bozpacrtaer Ha R,
To arctg (-95) < arctg 3,4 <arctg 17;
r) T.x -7 <-2,5<1,4 u pynkuus y = arcctg X yosiBaeT Ha R,
To arcctg 1,4 < arcctg (-2,5) < arcctg (-7).

9. Pemrenne npocTeifiliux TPUrOHOMETPHYECKUX YPABHEHH .

136.
2 b
a)cosx=—;x=*—+4+2mn,ne Z;
2 4
6)Cosx=—l;x=i2—n+2nn,ne Z,
2 3
3 n
B)COSX= —;X=*—+2mn,n e Z;
2 6

rycosx=-l;x=n+2m,ne Z.
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137.

a)2cosx+\/_:0; 6)\/§cosx—l:0;
COSX:'ﬁ; Cosx:—z;

2 2
x=i5?n+2nn,ne Z, x=i%+2nn,ne Z,
B)2COSX+\/_:0; r) 2cos X -1 =0;

2 1.
COSX=-——3 CoOSX = —

2 2’

3n
x:iT+2nn,ne Z, x:i§+2nn,ne Z.
138.
a)sinx:l; 6)smxf——3;

2 2
x=C)"Ztmi,ne 7 x=CD"" i ne z;

6 3
B)Sll’le—%; r)sinx =-1;
x=(—1)“+1%+nn,ne Z; x=-%+2nn,ne Z.

139.
a) V2 sinx +1=0; 6) 2sinx + /3 =0;
. V2 . V3
SIn X =-——; sinx =-—;

2 2
X = (1)n+l +mn,ne Z; X = (l)"+13+nn ne 7z
B)2S111X*1:0; r)25inx+\/_=0;
1 2
sinx = —; sinx=-—

2 2
x=(—1)n%+nn,ne Z; x= (1)nH +mn,ne Z
140.
a)tgx=—%; 6)ctgx=\/§;
3
x=—%+nk,ke Z; x=%+nk,ke Z;
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B)tgx=1;
1
x=—+mnk,k e Z
4
141.
a)tgx + \/_=0;
tgx=- \/5;

X = —§+nk,ke Z;

B) \/gtgx—lzo;
tgx—g;

x:%+nk,ke Z;

142.

Jz

a)sin 2x = —;
2

2x = (-1)k§+nk ke Z;

X = (—l)kg?n+4nk,k e Z;

143.
a) sin x = -0,6;
x = (-1)"'arcsin 0,6 + 7k , k € Z;
0) ctg x =2,5;
x =arcctg 0,4 +7k , k € Z;
B) cos x =0,3;
X = tarccos 0,3 27k, k e Z
r)tg x =-3,5;
x =-arctg (3,5) +7mk , ke Z.

r)tgx =0;
x=rmk,ke Z.

0)ctgx+1=0;
ctgx =-1;

X= —£+1tk,ke Z;
4
r) \/gctgx—lzo;

V3

ctgx = —
8 3

x:§+7tk,ke Z.

6)cos£ :—l;
3

NS}

x=3[i%+2nk}ke Z;
Xx=Xr+6nk, ke Z
r) cos 4x = 0;
(=
x=—|—+nk |,k e Z
412

£+n—k,ke Z.
8 4
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144.

. X \/5 1
aysin|——=|=—; 0)tg (-4x) = —;
) ( 3J 5 ) tg (-4x) NS
X _ kT 1
-— =)' —+nk, ke Z; tgdx =-—;
3 (=D 2 g 7
x:(—l)k+13—n+3nk,ke Z; x:-l+ﬂ,ne Z;
24 4
B)COS(-ZX):-Q; r)ctg = ;
2 2
cost=—£; X =-£+1‘tk,ke Z,
2 2 4
x:is—n+nn,ne Z, x:-£+2nk,ke Z.
12 2
145.
X W . T
a) 2cos | ——— =\/§; 0) 2sin | 3x—— =—\5;
2 6 4
x=2+2am ne z; x:£+(—1)k+ll+n—k,ke Z;
3 3 12 12 3
lx=41tn,
2
x=—+4nn,ne z;
3
X T . (x m
B \Et —+—=|=3; r)sin| ———|+1=0;
tg I :L; X:-E+4nk,k€ Z.
3 3) 43 3
x=3m,ne Z
146.
T . (mox
a)cos | ——2x | =-1; 0)2sin [ ——= | = +/3;
I -2x=n+2nk ke Z,; £—£=(-1)k£+nk,ke Z,
6 4 3 3
x:%+nk,ke Z; x:47n+(-1)k4%+4nk,ke Z;
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B) tg (%—%J =-1; r) 2cos (%—ij = \/E;

* I rctgl +mn,ne Z; 3x-1 = i£+2nn,ne Z;
2 4 4 4
X=mn+2nn,ne 7Z; x=£il+—2nn,ne Z
12 12 3
147.
a)sin3xcosx—cos3xsinx:£; 6)sin2£ ~cos’ X =1;
2 4 4
s1n2x—£; cos * =-1;
2 2
X= (1)“n+7 ne Z X=21 +4m,ne Z
. 1 . X s X . T 2
B) sin 2x cos 2x = -—; r)sin= cos— -Ccos— Sin— = —;
4 3 5 3 5 2
1 . X T \/E
sin4x=-—; sin|=-= | = X2,
2 35 2
3= k 3n
X= (1)—+—n Z; x=—=+(-1)=+3m,ne Z
24 4 5

148.
on b4 on
a)x = o :2cos | 2x -3 = -1, T.e. TOYKa TIEpECCUCHUS 7;-1 ;

on . (x =w o
X =— :sin | =+— | =1, T.e. Touka nepeceueHus | —;1 |;
2 2 4 2
T
0) Umeem: 2cos (Zx—gj =-1;
X=—x*—+mn,ne Z
6 3
T, T
T.e. Touka nepeceueHust (Ei§+nn;_l} ne 7z
Pmeem: sin | 2+ % =—1;x=—3—n+4nn,ne Z,
2 4 2

3n
T.€. TOUKA [IEPECEUCHUS —7+41tn;—1 ,nhe Z;
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B) MMeem: 2cos »n-Z =l;x=£i£+nk,ke Z
3 6 6
TN
T.€. TOUKA [IEpeCceUECHUs (Eig+ nk;l), ke Z
. (x = T
Hmeem: sin | —+— |=1;x=—+4m,ne Z,
2 4 2

T
T.€. TOYKa [IEPECCUCHUS 5 +4nnl [,n e Z,

r) Umeem:

2cos 2x—E =0;x=5—n+n—k,ke Z,
3 12 2

T.€. TOUKA MepECeUeHuUs (?—;+ %k;o), ke Z
Nmeewm:

sin [2+Z :0;x:—£+27tk,ke Z,
2 4 2

T.€. TOYKA M1ePECEUCHUS (—§+ 27tk;0), ke Z

149.
1) cos E—2x = l;x= £i£+nn,n e Z;
3 2 6 6
a)x = g — HAMMEHBIIUH NOJ0XKUTEIbHbIM KOPEHb;
6)x=—2;0; %; my 2
3 3 3

2n . o
B) X =- 3 HanOOBIINI OTPUIIATEIHHBIA KOPEHB;

E;o;f'
3 3

2) sin [2x+%) :—l;x:-%nﬂtk,k € Z;

T)X=-

St 3n Sm 3n 3n
a) —;0)-—; —;B)-—;T)-—.
) 8 ) 8 8 ) 8 ) 8
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150.

Ha (0;7) ¢ynkums y=ctg x yOwiBaer. CienoBarensHo, Ha (0;7)
CYLIECTBYET €AMHCTBEHHOE PELICHUE ypaBHEHUA ctg t = a : arctg a U T.K.
HAUMECHBIIIMK TIOJIOKHUTEIbHBIA Meprox (yHKIHMU ctg t paBeH T, TO
oOmiee pemienue: t =arctga+ mm,n € Z.

10. Pemienue npocTeiiuX TPUTOHOMETPHYECKUX HEPABEHCTB

151.

=)
y

2n T
O)ti=-—;th=-—;
)t T3
sin t S—ﬁ;
2
te —2—TE;—E ,te[-n;0];
373
Ay
1
g L
1'x
/45
P2 f,
-1
r)t=-7 Jrarcsinl =z ; 2:-1 ;
2 6 6
sint<—l;te —S—R;—E ,
2 6 6
te[-m0].
2y
1
0 s
1%
1
A R4
-t
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152.

T V4 T
Aty =-— L= —;te|——;
yh=-Tih= [ 5

V2

cost>— te —Z;E,
2 4 4

k=]

b4
B)tj=-—;th=—t
)t 2= 3
cost>l;te —E;E R
2 3°3
4
1
P,
/ i
24, >
! T Jix
-} P’n
153.
a)t;=-—;Ha —E,E;
22

82

6) t1:

1
cost<-—;te
2

2n

-

21
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2y

Yy
‘2,
1 P,
5[
x ’ 0 5
<1 Pl,
P.|-1
) S 3
. NG o '
B)t=—;tgt> —; Nt=-—;tgt<-1;
) 6 8 3 4
T T T T T T T T
—— - tel———— |HaA |[——;—|.
te(6’2JHa( 2’2)’ ( 2 4) [ 272
AY Ay
P
_‘/:3_ ---------- P’)
3
> 0 lx
0 Ny
P,
P,.[-1
-1 "z
154.
b4 3n 2 27 .
X = —;X= ——;s8inX 2 ——; 0)X=— ;X = -—; sinxX<-——;
) X 2 2 n > ) X 3 2
2

oA
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T Sn 1
B)xlfg X2= s s1nx>5, r)xlz-Tn;xQ=-%;sinx<-—2;

T Sn
(S —+27‘Ck,—+27tk ,k (S Z, Xe _3_n+2nn;_£+2nn ,ne ya
6 6 4 4

Yy
14\ 4 y
13
Px2 ------- 5--«} --------- .le

0 X 0 1,
p
A X

Ra

le - PX2
155.
2 2
a) X; =—%;xz=%; COoS X 2—%; X € l:—?n+2nk;Tn+2nk},k e Z;

2
6)x1=£;xz= 7—Tt;cosx< £;xe £+2m;7_n+27m ,he Z;
4 4 4 4

B)x1=-£;xz=3;cosx 2—3;xe —£+2nn;£+2nn ,nhe Z
6 6 2 6 6

r)xl—s—n;x =5—n;cosx<-£;x 3—Tc+27t 5—+27m ,ne Z.
4 4 2 4 4

156.

a) x = arctg NERS ;tg X <\/§ xe(—§+nk—+nk:| ke 7

r.
3
0) x = arctg { —J =—%;tgx>-%;x e(—g+nk;g+nk}k e Z;
3

B) X = arctg — = %;tgx 2%;){ € |:%+Tck;§+1tk),k€ Z,

r)x =arctg (-1) = —g ;tgx<-lmpux e (—§+Tck;—§+nk), ke Z
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157.

a)2cosx—1 = 0; cos x 2%;
x1=-§ +27rn;x2=§+27m,ne Z,

X € [—§+2nn;§+2nn},n e Z;

Jz

6) 2sin x + 2 > 0; sin x >-
XIZ-% +27m;x2:iTn +2m,ne Z,

X € —E+2nn;5—n+2nn ,he Z;
4 4

NG

B) 2COS X - \ES 0; cos x ST;

x1:%+2m;x2:%+2m,ne Z,

X € l:%+2nn;%+2nn],n e Z;

NG

r)3tgx+ 32 0;tgx 2=
X:_E + mn;TO0X € —£+nn;£+nn ,nhe Z.
6 6 2

158.
a) s1n2x< ;2X € —7—+2nk +2nk |,k € Z;
2’ 6 6

X e[—7—n+nk;%+nk} ke Z;

12
0) cos XS ﬁ; X e —£+2nk;£+2nk ke Z;
3 2 3 6 6

xe|l-Zromk:Eronk | ke z;
2 2

V3ox

272

B) sin X <-—; =€ ——+2nk——+2nk ,ke Z;
2 3 3
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X e[—4—3n+4nk;—2Tn+47th, ke Z

r) tg 5x > 1; 5x e[g+nk;g+nkj, ke Z;

20 510 5
159.
a) 2cos PR P 1; cos PR P l;
3 3 2

271
X € Tl‘,n;T+Tcn ,he Z

0) \/5 tg (3x+%) <lI;tg (3x+%) < g;

. X T . (x = 2
B) v2sin|—+—|= I;sin | —+— |2 —;
) zsin ([ 15 (347

2
xe[47rn;7r+47rn],ne Z,

r) 2cos 4x—£ > /3 cos 4x—£ >£;
6 6 2

T W T
Xe|l—;—+—|,ne Z
(2 12 2)
160.
a)sinxcosE - cos x sin L< l;sin PO P l;
6 6 2 6 2
xe|:—n+2nk;§+2nk:|,ke Z;

Jz

6)sin£ cos x +cos * sinx<- —2;sin Tixl]<-X2,
4 4 2 4 2

X € [—n+2nk;—§+2nk} ke 7

V2

B) 4sin 2x cos 2x Zﬁ;sin4x 27;
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I= £+n_k;3_n+n_k ’ke Z’
16 216 2

2

¥3 [x+§)<-ﬁ.

T . .
T) COS — COS X —Sin X sin — <-——}; cos
8 8 2

X € 17—7t+27tk;2ﬂ+27tk ke Z.
24 24

161.
a) ctg x Zﬁ;x € (Ttn;%+1tn),n e Z,

0) \/5 ctg (%—h) >1; ctg [Zx—gj <-£;

3
Il 7mn 5Smt 7n
X € +—; +—2 ,ne 7Z;

24 278
B) ctg 3x Sﬁ;xe E+E;E+E ,ne Z;
3 9 33 3

r) 3ctg [§+§J >-4f3;ctg (_%_f) < ﬁ;

3

X € (—§+2nn;n+2nn} ne 7.

162.

2

>

(SN}

a) 3sin %2 2; sin

NG

X e[4arcsin§+8nn;4n—4arcsin§+8nn} ne 7z
X b 3
0) 4cos — <-3;co8s — <- —;
3 3 4
3 3
X €| 3arccos _Z + 611,67 — 3arccos| _Z +6mn |,ne Z;

B) 5tg 2x < 3;tg2x S%;

n mn 1 3 7mn
X €l ——+—;—arctg—+— |,n € Z;
4 2 2 5

>
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r) lsin4x<-l;sin4x<_£;
2 5 5

.2 .7
arcsin— arcsin—
mn

Xe|l——+ 5+—; 5+—,ne Z.
4 4 2 4
163.
ce| %77
. 1 66 n_n
a)sinx >2——; = oxe|l-——|;
2 n 3n 6 6
Xel——3—1|
| 272
xe _M}
6)cos£>£; \ 33 & X e —E;O,
2 2 T ] 3
xe|——;0
| 2
[ on
<7a
B) t, > -1; - = ——=1;
) tg X T xe[ ]
xel-=—}
274
V2 _n.x n
r)sin2x<7; xe 8’8 @xe[o;gj.
xe tO;n];

11. IIpumMepsI pelieHHss TPUTOHOMETPHUYECKHUX YPaBHEHH
CHUCTEM YPaBHEHHUIl.

164.
a)2sinzx+sinx—1:O;t:sinx; 28 +t—1=0;
[t =—1; x=—£+2nn,ne z;
L e .
2 x=(—1)kg+1tn,nez;

6) 3sin’ x — 5sin x — 2 = 0; t = sin x; 3t* — 5t — 2 =0;

1
t=—=;
30 &
t=2

x = (=] arcsin% + 1k, ke z;

;
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X = (—l)k“arcsin§+7tk ,ke z;

B)2sin2x—sinx—1:O;t:sinx;2t2—t—120;

t——l' x:(—l)"HE-Hm,ne z;
- 23 = 6

x:5+2nn,ne z;

r)4sin’ x + 11sinx —3=0; t=sin x; 4 + 11t—3=0;

1 1
t=—; x=(=1)"arcsin—+mn, ne z
4 e 4 &
|£=-3; 5

.1
x=(-1)"arcsin—+mn,n € z.

165.
a) 6cos’x +cosx—1=0;t=cosx; 6t° +t—1=0;
t:—l; x=iﬂ+2nn,nez;
e i
t=—; x =xarccos—+2mn, ne z;
| 3 L 3

0) 2sin® x + 3cos x = 0; 2cos” X — 3cos x — 2 = 0; t = cos X;
28— 3t—2=0;

—l; x:iﬂ+2nn,ne z;
20 e 3
=2 | D,

b4
X = iT+27rn,ne Z;

B)4COS2X—8COSX+3:O;t:COSX;4t2—8t+3:0;
= : T

! ’ x=t—+27mn,ne z;

= 3

=
; ;

=

||~

V4
X=t*—+2mn,n e z
3

T) 5sin® X + 6¢0s x — 6 = 0; 5co0s> x — 6¢cos x + 1 =0; t = cos x;

1 1

t=—; x =Ztarccos—+2mn, ne z;
5 < 5

t=1;

x=27mn, ne z.



166.
a) 2co0s’x + sinx + 1 = 0; 2sin’*c — sinx — 3 = 0; ¢ = sinx;
20 —t-3=0;t=—-1; t=1,5

1) sinx:—l;x:—§+2nn,n € Z,
2) sinx = 1,5 — He UMeeT pelIeHUH.
OrtBert: {—§+2nn/ne Z} .

6) cos’x + 3sinx = 3; sin’x — 3sinx + 2= 0; ¢ = sinx;
£F-3t+2=0;t=1, t=2;

1) sinx = 1;x:§+ 2nk, ke Z,
2) sinx = 2 — He IMEET PEIIeHUH.

OTBeT: {§+2nk/ke Z}.

B) 4cosx =4 — sinzx; cos’x — 4cosx + 3 = 0; ¢ = cosx;
F—dt+3=0t=1, t=3;

) cosx=1,x=2nk, ke Z

2) cosx = 3 — HE UMEET PELICHHH.

Otser: {2nn/n € Z}.

r) 8sin’x + cosx + 1 = 0; 8cos*x — cosx — 9 = 0; = cosx;

8f7r9=0n=7Lt=%;
1)cosx=-1,x=m+2nn, ne Z,
9 o
2) cosx :g — HEe UMEeT pelIeHui;
OtBer: {n+ 2nn/n € Z}.
167.
a) 3tg2x+tg,x— 1=0;tgx=1¢ 3P-2t—1 =0;t=-1, t:%;

1)tgx=71;x=f%+nk, ke Z,
1 1
2)tgx:§;x:arctg§ +7n, ne Z

OtBer: {—%Jr nn/n € Z, arctg% +mn/ne Z}.
6) tgx —2ctgx + 1 =0; tg’x + tgx —2=0; tgx #0; tgx =1,
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F+1-2=0t=-2, t=1;
1) tgx =-2, x=arctg(-2) +mn, ne Z,

2)tex =1, xfz+nk, ke Z.

Ortger: { arctg(-2) + nn/n € Z, %Jr Tkik e Z}.
168.

a) 2cos’x + V3 cosx = 0; 2cosx (cosx +g]— 0;

V3

cosx = 0 umu cosx = 77;

1) cosx =0, x:§+nk, ke Z

NG

2)cosx=f—,x=is—7t+2nk, ke Z;
2 6
Ortser: {g+nk/ke Z: J_r%“unk/ke z}.

6) 4cos’x — 3 = 0; cos*x :%,

v

3
cosx = ——— 1ubo cosx =
2 2

\/5 Sm

1)cosx=——,x=+"—+2mn, ne Z
2 6

2)cosx—\/2§, 6+21tk ke Z

T
OO01mas 3anuck: x ig-i- nn, ne Z.

OrtBer: {i%+nn/ne Z}.

B) /3 tg’x — 3tgr = 0; /3 tex(tgr —+3) = 0; tgx = 0 mmbo tgx =13 ;

)tgx=0, x=nk, ke Z
2)tgx:\/§,x:§+nk, ke Z;

Orser: {nklk € Z; §+ LAY
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r) 4sin’*x — 1 = 0; sin*x _ ; sinx -1 1100 sinx s ;
4 2 2
1) sinx=—%, x= (—1)”+1§+ nn, ne Z;

2) sinx = ,x=04f§+mune&

N | =

O6mas gopmyna: x = J_r% +7n, ne Z
Ortser: {i%-i- nn/n e Z}.

169.
a) 3sin’x + sinxcosx = 2cos’x; 3tg*x + tgx — 2 = 0; tgx = £;

3P1-2=01=1; 1=2;
3
i
1)tgx=—1,x=—z+nn, ne Zz
2)t=§, x=arctg§+nn, ne z

2
Ortser: {—%Hm/ne zZ; arctg§+nn/ne Z}.

6) 2cosx — 3sinxcosx + sin’x = 0;

tg’x — 3tgx +2=0; tgx =1;
£F-3t+2=0;t=1, t=2;

1) tgx = l,x=%+nn, ne Zz
2)tgx=2,x=arctg2 + tn, n € Z;

Ortger: {%+ nn/n € Z; arctg2+ nin/n € Z}.
B) 9sinxcosx — 7cos’x = 2sin’x;

2tg’x — tgx + 7=0; tgx =1

20 -9t+7=0;t=35; t=1;

1) tgx =3,5, x=arctg%+nn, ne Z
T
2N@:szz+munez

Ortser: {arctg%+nn/ne Z; %th/ne Z} .
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r) 2sin’x — sinxcosx = cos’x; 2tg’x —tgx — 1 = 0; tgx = 1;

20 —t—1=0;t=1, =L,
2

tgx=1, x=%+nk, ke Z
1 1
2) tgx———,x—arctg(——)+ nn, n€ Z,
2 2
L4 1
Otser: {Z+nk/ke zZ, arctg[—5)+nn/ne Z}.

170.
a) 4sin’x — sin2x = 3;
sin’x — 2sinxcosx — 3cos*x=0;
tg*x — 2tgx — 3 = 0;
1) tgx=—1,x=—%+nn, ne Zz
2) tgx =3, x = arctg3+ 1k, ke Z,
Ortser: {—%th/ne Z; arctg3+mk/ke Z}.

0) cos2x = 2cosx — 1; 1 + cos2x — 2cosx = 0;
cosx(cosx — 1) = 0; cosx = 0 wm cosx = 1;

1) cosx =0, x=§+nk, ke Z
2)cosx=1, x=2mn, ne Z.

OrBer: {§+nk/ke Z, 2mn/ne Z}.

B) sin2x — cosx = 0; 2sinxcosx — cosx = 0;

2cosx(sinx —% )=0;
. 1
cosx = 0 wnu smxza;
T
1) cosx =0, x:EJrnn, neZz
. 1 T
2) smx=5, x=(-1) < + 7k, ke Z

OTBeT: {%+nn/ne Z; 2mn/ne Z}.



T) sin2x — 4cos’x = 1; 2sinxcosx + 4cos’x — cos>x — sin’x = 0;
tg’x —2tgx —3 =0;
AHaJIOTUYHO MYHKTY Q).
Orser: {—%+nn/ne Z; (-1)k%+nk/ke Z}.
171.
a) 2sin’x = \/5 sin2x; 2sin’x — 2 \/5 sinxcosx = 0;

2tgx(tgxf\/§)=0;tgx=0pmntgx=\/§;
Dtgx=0,x=mn,ne Z

2)tgx:\/§,x:§ +nn, ne Z;

OtBer: {nn/n € Z, g +mn/ne Z}.

6) /3 tgx —/3 ctgx = 2; /3 tg>x — 2tgx /3 =0, tgx =1,

BEA-2t-\3 =0,t=—%, t=3:

1 L4
Dtgx=——, x=—— +7k, ke Z

NE) 6
Dtgr=+3, x= g + 1k, ke Z;

T T
OrtBert: {E+nk/ke Z, §+nk/ke Z}.
B) sinx+\/§cosx:0; tgx:—\/g;x:—g +rk, ke Z;

T
OrtBert: {—gﬂtk/ke Z}.

r) tgx = 3ctgx; tghx = 3; tgx=—\/§ 100 tgx=\/§;

x=i§ +7nn, ne Z;
T
OTBeT: {i§+nn/ne Z}.

172.
a) sin2x + 2cos2x = 1; 2sinxcosx + 2co0sx — 2sin’x = cos’x + sin’x;
3tg*x — 2tgx — 1 = 0;
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1) tgx:—%,x:arctg(—%)Jr Tn, ne Z
T
Z)tgx=l,x=z + 1k, ke Z

Orser: {arctg(—%]+nn/ne Z; §+nk/ke Z}.

>

. 1 . .
0) sin* X — c0s4£:—; sin? X —cos? X [ sin? X+ cos? L |=
4 2 4 4 4 4

!
4 2

cosiz—l;x:i4—n+4nk;
2 2 3

Ortser: {J_r4Tn+ 4Anklk e Z}.

B) 3sin2x + cos2x = 2cos’x; sin’x — 6sinxcosx + cos’x = 0;

tg’x — 6tgx + 1 =0;

tgx=372\/5 i tgx =3 +2\/E;
Dtgr=3-2+2,x=arctg3-2v2)+mn, ne 7

2)tgx =3 +2\/5,x=arctg(3+2\/§)+nk, ke Z

Ortser: {arctg(3 —2 \/E) + mn/n € Z; arctg(3 + 2 \/E) +nkik e Z}.

rl- cosx = 2sin = ; 2sin (ZSil’li— 1)=0;
2 2 2
sinX =0 wm sin > = 1;
2 2

1) sin =7n, x=271n, n € Z,

2)sin— =1, —==—+2nk, x=n+4nk, ke Z

SRS SRR
oS

OtBer: {2nn/n € Z; m+4nklke Z}.

173.
a) sindx + sin*2x = 0; 2sin2xcos2x + sin’2x = 0;
tg2x(2 + tg2x) = 0; tg2x = 0 ;mbo tg2x = -2;

1) tg2x:0;x:§n, ne ZzZ
2) tg2x =2, 2x = arctg(-2) + nk, x = —% arctg2 +§ k, ke Z

Ortser: En/neZ; —larctg2+£k/keZ .
2 2 2
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0)

8 8
=1;5tgx+8=3, tgx#——;tgx=—1,tgx #——;
Stgx +8 & & 5 & & 5

tgx =—1, xz—%—ﬂtn,ne Z,

OtBer: {—%Jr nn/n e Z}.

5
B) ————
3sinx+4

Otser: {(—1)*"! % +mklk e Z}.

=2;6sinx+8=35; sinx=—%,x:(—1)k“%+nk, ke Z:

2
r) 1 —sin2x =(cos§—sin§) ;1 —sin2x =1 —sinx ;

2sinx(% — cosx) = 0; sinx = 0 wiu cosx =% ;
1)sinx=0, x=7k, ke Z,
2) cosx=%, x=i§+2nk, ke Z,
Ortser: {Tklk € Z; J_r§+ 2nklk e 7).
174.

a) cos5x — cos3x = 0; —sinxsindx = 0; sinx = 0 ym60 sindx = 0;
1)sinx=0, x=7n, ne Z

2) sindx = 0, 4x = Tk, x:%k, ke Z;

T
Ortger: {Zk/ke Z}.
0) sin7x — sinx = cos4x; 2cos4x(sin3x —% )=0;
cosdx = 0 mubo sin3x =—
1) cosd4x =0, x=g+£k, ke Z,
2)sin3x:%,x D + Tk ke
Orter: {g+%k/ke Z (- 1) + k/ke z}
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B)sinSx — sinx = 0; 2sin2xcos3x = 0; sin2x = 0 qu60 cos3x = 0;
1) sin2x = 0, 2x=7un, x = %k, ke 7

2)cosdx=0, 3x="rtnk, x=2+"k ke z;
2 6 3

OrtBert: Ek/keZ; £+£k/keZ .
2 6 3
r) cos3x + cosx = 4cos2x; 2cos2x(cosx — 2) = 0; cos2x = 0;
2x=£+1tk,x=£+£k,ke Z; OtBerT: E+£k/keZ .
2 4 2 4 2
175.
2) {x+y=7t, {x=n—y,

cosx—cosy=1; |cosx—cos(m—x)=1;

cosx — cos(m—x) = 1; 200&x=1;cosx=%; x=i§+2nn, ne ZzZ

4
y=n+§—2nn =Tn—2nn, ne z,

y=n—§—2ﬂtn =2?n—27tn, ne z;

OTBeT: —£+2nn;ﬂ—2nn E+2nn;2—ﬂ:—2nn /ne Z ;.
3 3 3 3

T x—£+y
X—-y=—, ’
6) V7T 2

T .
cos? x+sin? y =2; 0052(5+ y]+ sin? y =2;

cosz(g +y) + sin’y = 2; 2sin’y = 2; sin’y = 1;
siny =—1 6o siny = 1;

y=f§+2nn, ne ZJm60y=§+2nk, ke Z

ecnny:—§+2nn, ne Z,Tox:—§+2nn+§:2nn, ne Zz
T T T

ecnny:E+2nk, ke Z,Tox:E+2nk+E:n+2nk, ke Z;

Orser: {(2mn; —g +21n); (0 + 2mk; §+ 2nk)nk e Z).
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5) {x+y=n, {yzn—x,

sinx+siny =1, |sinx+sin(m—x)=1;
sinx + sin(w — x) = 1; 2sinx = 1; sinx:%;
a T
x=(-1) g+nn, ne Z
y=n—(—1)”%+ Tcn=(—l)”+1%—7c(n— ), ne Z, ne Z
n T 1 T
Otsert: {(-1) €+ nn; (—1) g—n:(n— D/ne Z}.

T ==_x,
y== 773

r) 2’

.2 .2 .2 .2 T 1.

sin” x —sin y:2; SiIn” x —sin E—X =1;
. .2 T .
smzx—smz(z—x): 1; sin®c — cos’x = 1; —cos2x =1;

i T T
2x=n+2nn;x=z+nn,ne Z;y=5—z —Tmn=-mn, n€ Z, n€ Z,
I

Ortger: {§+nn;fnn/ne Z}.

176.

{sin x—cosy =0, {sin X=cosy
2

sin2x+sin2y=2; sin? x+sin x=2;

. . . T
2sin’x = 2; sin*x=1;sinx =1, x:E+2nn, neZz,

oo sinx = —1, x:—ng 2nk, ke Z,

ecnu sinx =1, o cosy =1, y=2nk, ke Z
ecnu sinx =—1, To cosy=—1, x=n+27nn, n € Z

Otger: {(% + 2mn; 21k); (,g +2mk; T+ 2mn)nk e 7).

x+y=£, y=—-x
6) 4 4

T
tgxtgy =—; |[tgxtgl ——x |=
gxtgy 6 gxg[4 )
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s
tg——1tgx
b4 1 4 1
tgxtg(——x)=—;tgxr——— =—:
grig( -0 =;tex - p
l—tgztgx

6tg2x—5tg,x+1:O;tgx:t; 6t2—5t+1:0; t:§ I/IJ'II/IIZ%;
l)t:l arct lJrnn ne Zuy="1—arct l—nn ne Z;
3 83 ) y n g3 ) 5

1 1 T 1
2)t=—,arctg—+ Tk, ke Zuy=——arctg— -1k, ke Z
) 5 g5 =4 g
1 T 1
OtBer: 4| arctg—+ nn, — —arctg——nn
3 4 3

arctgl+ ik, r_ arctgl —-nk {nkeZ;.
2 4 2

s sinx+cosy =1, sin x+cos y =1, sinx+cosy =1,
sin? (sinx+cos y)(sinx—cos y)=1; |sinx—cosy=1;

x—coszyzl;
2sinx =2, sinx =1, x=§+2nk, ke Z;
2cosy =0, cosy =0, y:§+ mn, ne Z

OtBer: {(g + 21k, %+ T, )/n,k € Z} .

x—y—E
r) 6 |
sinxcosy:;; 2sinxcosy =1;

x=y+Z
y 6’

2sin(y +% )eosy = 1; 2(sinycos% + cosysin% Jeosy = 1;

NE) sinycosy + cos’y = cos’y + sin’y; ctgy - L nnm siny = 0;

NE)
yzg-i-nk, ke Zmiboy=nmn, ne Z,

x=£+£+ﬂ:k=£+nk,ke ZHHHX=E+RH, neZ.
6 3 2 6

OtBer: {(§+nk;§+nk;} [g+nn;nn;)/n,ke Z}.
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I'TABA 11. TPOU3BO/JHASA U EE IPUMEHEHUSA
§ 4. IPOU3BOJHASA
12. llpupamenue pyHKoun

177.
a) Ecmu a = 15 M — jqyuHa MeHbIIed U3 CTOPOH MPSMOYTOJbHHKA,
b =20 ™ — ynHa OoJIbILEH N3 CTOPOH MPSIMOYTOJIBLHUKA, TOTIa UMEEM:
1) AP =2((a + Aa) + b) — 2(a + b) =2Aa=2-0,11 =0,22 m,
AS = (a+ Aa)b—ab=Aa-b=0,11-20=22 Mm%
2) AP =2(a+ (b+ Ab))—2(a + b)=2Ab=2:0,2=0,4 ™,
AS=a(b+ Ab)— ab=aAb=15-02=3 Mm%
6) AS =m(2 +0,2)* — m-2* = 0,841 cM” = 2,6 cM?,
AS =7(2 + AR)* — 2> = (4AR + (AR)*)T = 4nAR + 1 (AR)*;
AS=7(2+0,1)  —m-2*= 0411 cm* = 1,29 eM?,
AS=n(2 + h)’ — m-2% = 2mh + Th?;

178.
) flxo + Ax) — fixy) = %; 6) fixo + AX) — flxg) = ~2,32;
B) flxo + Ax) — flxo) = 0,03; r) fixo + Ax) — flxg) = 0,205.
179.
a) Ax=x—x0=3—n—&=£;
4 3 12

fxo + AY) — flxo) = Mixg) = cos® (2? o
0) Ax=x-x,=2,6-2,5=0,1;
Soxo + Av) — flxg) = M) = —% ;

B)Ax:x—xozﬁ—zzl
3 4 12

Sl + Ax) — ) = Axo) = tg S — 1y =3 -1

r)Ax=x—xo:%; f(xo+AX)*f(xo)=A.f(xo)=%-

180.
a) Af' = flxo + Ax) — fixg) — 1 — 3(xo + Ax)* — 1 + 3x¢° = —6x-Ax — 3(Ax);
0) flxo + Ax) — fixg) = a(xy + Ax) + b — axo — b = aAx;
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B) flxo + Ax) — fxg) = 2(xo + Ax)* — axy” = 4xo-Ax + 2(Ax)’;

Ax
r + Ax) — =
) fxo ) —f(xo0) %o (xg + %)

181.

Cpenasisi CKOpOCTh paBHa!

a) Ve -50)=50) _ SOK—M; 0) Vep _50)=56) _ 65 ;

At q At q
B) Vg = S(5,25)-8(3,25) _ 65ﬂ; 0 Vep = S®)-S(0) _ 57’5ﬂ;
At q At q

182.

a) Ax = x(2,5) — x(2) = 3,75 — mepeMenicHUE B TOJOKHUTEIEHOM
HanpasieHuu ocu OX;
Ax 3,75
Cpenusst CKopocTb V,, =— = — =75;
pes P oA 25-2
0) Ax = x(8) — x(7) = -3 — mepeMemeHHE B OTPHUIATEIEHOM
Hanpasyienun ocu OX;

Cpennss ckopocTs Vo, :Zﬁ =-3;
t

B) Ax = x(5) — x(4) =3 + 125 — 57 = 3 — 12-4 + 4> = 3 — nepeMeieHue
B MTOJIOKUTEIILHOM HampasiieHnu ocu OX;

Cpennss ckopocts Vo, :% =3;

r) Ax =x(8) —x(6) =3 + 12-8 — 8> — 3 — 12.6 + 6> = —4 — nepeMelIeHHe
B OTpHULATCIIbHOM HAIIpaBJICHUU OCU OX;

Cpennss ckopocTs Vo, =% =-2.

183.

Y=Jo

X=X ’

Y =yo +tgoUx — Xo);

Torna 1.(x¢,)0) 1 T.(¥,),) 321aI0T €TUHCTBEHHYIO MPSIMYIO.
y=3+tgofx—1);

tgo=-1, x=0: y=3+1=4;

tga=2, x=0: y=3-2=1;

a) tgo =
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Y
N
4 y=2x+1
3
2+ y=4—-x
1 .
& — derperit yron & - Tymok yron
Jo vz o3 AN %

1
0)tgaa=—, x=3:
) tg 5%

y:3+%(3—1):3+1:4;

tga=-3, x=0: y=3+3=6;

Q@ & Tynoi yron

(Y

O — OCTpBIii yron
>

b g Iol\sx

B)tga=3, x=0: y=3-3=0;
tg=-2, x=0: y=3+2=5;

54
4.-

\Y

y=3x

y=5-2x

QY OCTpBII a - TYHOﬁ yron
yron
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r)tgoc:—%, x=3:y=3-1=2;
tga=-2, x=0: y=3+2=35;

aY
5
y=5-2x
\4r
3
1
2 y=3,5—-2—x
I \(\ ' a s
& - Tynoi yron & ~ Tyno# yron
0 1 ‘2\3 4 5 6 1 X

184.
a) k=tgo= 22" = Se)=f) 1 — OCTPBIii Yro;
x2 _xl xZ_xl 2
0) k= Sx)= /) :—i< 0 — Tymoi yrom;
Xy, — X 2

k= LG =fn) 3 OCTPBIif yrous;
Xy — X 2

B)

r) k= SO2)=f () —% <0 — tymnoii yrom;

X2 =X
185.
AS(x) = S(x + Ax) — S(x) = 12x-Ax + 6(Ax)2 = 6Ax(2x + Ax).
186.

a) Af = flxo + Ax) — flxo) =
= x> — 3x0>Ax — 3x6(Ax)? — (Ax)® + 3x0 + 3Ax + x¢° — 3xp =
= —3x%Ax — 3x0(Ax)? — (Ax)® + 3Ax;

% = 3(1 - x¢%) — 3xoAv — (Av)’;

1 1

6)f(x0+Ax) _f(xo) = (x0+Ax)2 1 - xg_l =

—2xpAx—(Ax)*
(xp+A0)* =D)(xg —1)
A 2xpAx+(Ax)

A ((p+ A0 =g —1)
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B) flxo + AX) — fixg) = 3x¢"-Ax + 3x0(Ax)” + (Ax)’ — 2Ax =
= Ax(3x¢” — 2) + 3xo(Ax)” + (Ax)’;

i{c 3)(0 -2+ 3XOA)C + (AX)
r) flxo + Ax) — flixo) =

_ xpl-(xp+An’-1 _ 2xpAx + (Ax)?
(xg + A + D)2 +1)  ((xg +Ax)> +1)(xZ +1)
g - 2x0 + Ax

A (g + A0 +D)(x3 +1)
187.

a) x(fo + At) — x(t0) = Vo(to + A) == (to +Af = Vot + E ty =

= VoAt — gtoAt - (At)

x(to +At) - x(ty)

Nmeem: Ve, = =V, —gty ——At
At 2
0) x(ty + Af) — x(ty) = —a(ty + A) + b —aty — b = —aAt;
Nmeem: Ve, = 7a_At =—a;
At

B) x(t + Af) — x(to) =§ (to + A1)’ —% 10* = gtoAt +§ (A%

gtoAL + %(At)z

g
NmeeM: V,,=———~45—— =gt + = At
° At g™y
r) x(ty + At) — x(ty) = a(ty + Af) — b —aty + b = aAt;
At
Nmeem: Vo, L
At

13. IlonsiTHE O MPOU3BOXHOM

188.
a) YToBoii Ko3(hHUIHEHT KacaTeabHoi K f{x) =X — 2x — 3 B TOuKe
X0 = 0; k =—1 — oTpunaTenbHbI; B T.Xg = 3; k = 2 — MOMOKUTEIHHBIN.
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a“y f(x):x2 -2x-3

N W

-1

.
.
Yo
e —— . 1
-
»”

Hpveved eanas,

2
N . x
0) YrioBoii ko3 duIueHT KacaTeabHOH K flx) = > +1 B TOYKe

Xo =—2;k=1 — oTpHuLaTENBHBIN; B T.X) = 1; K=2 — MONOKUTEITHHBIH.
Aty

\
\ :‘f(x)=ﬁ+1 /
4

D\ S

21

y

-3 .z//x\y\z 3°x

189.
[yctb k — xoaddunment; o — yron ¢ OX:
a) k(x;) <0, ouxy) — Tymoii;
k(x4) > 0, 0U(x4) — OCTPBIH;
B T. X M X3 KACaTelIbHOI HE CYIIIECTBYET;
0) k(x1), k(x2), k(x3), k(x4) > 0;
0U(x1), 0x2), 0U(X3), OUx4) — OCTpEIC;
B) k(x;) <0, ol(x;) — TymIOi;
k(x3), k(x4) > 0; 0U(x3), OU(x4) — OCTpBIE;
B T. X, KacaTelbHOM HE CYIIECTBYET;
r) k(x1), k(x2), k(x3), k(xs) < 0;
ouxy), 0uxp), 0Ux3), 0(x4) — TYTIBIC YTIIBL.
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190.
Oynkuus BozpactaeT Ha [a;b], [¢,d]; dyHkuus yobiBaer Ha [b;c], [d;e];
k(b) =0, k(x2) <0, k(c) = 0, k(x3) > 0, k(d) = 0, k(x1) > 0, k(xs) <O0.
191.
a) A= flxg + Ax) — flxg) = 2(xo + Ax)’ — 2x0” = 4xoAx + 2(Ax)’ =
= ZAX(QJCO + A)C),
A 2MQxg A0 o,
Ax Ax

Af

ec =1,T0 =— =22 + Ax);
U X T Ar ( )
npu Ax = 0,5, £:2(2+0,5):5;
Ax
npu Ax = 0,1, %=2(2+0,1):4,2;

npu Ax = 0,01, % =2(2+0,01) = 4,02;

6) Af = flxo + Ax) — fixg) = (xo + Ax)* — x¢” = 2xpAx + (Ax)* =
= Ax(2x, + Ax);

£:2XO+AX;
Ax

eciu xo = 1, T0 %=2+M; eciau Ax = 0,5, %=%;

ecan Ax =0,1, M:2,1; eciau Ax = 0,01, EIZ,OI;
Ax Ax

192.
a) ﬁ —8x pu Ax—0; eciu xg = 2, TO ﬁ — 16 mpu Ax—0;
Ax Ax
ecin xo = —1, To % — —8 npu Ax—0;
v Af

0) o —3x,° mpu Ax—0; ecii xo = 1, To == — 3 ipn Ax—0;
Ax Ax

ecin xg =21, To % — 1323 npu Ax—0;
AN

B) A —3xp mpu Ax—0; ecmrt xy = 4, T0 —— — 12 mpu Ax—0;
Ax Ax

Af

eciu xy =1, To A — 3 mpu Ax—0;
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A
T) Ef — —2x( npu Ax—0;

ecin xy =1, To % — =2 npu Ax—0;

AF
€clii Xy = 2, TO Y

— —4 pu Ax—0;

193.
a) £ (x) = (') = 3x% £ (x0) = 3x0’;
f(2)=34=12, f(-1,5)=32,25=6,75;
6)f(x) = (4 —2x) =-2; f(x0) = -2; £ (0,5) = f(-3) = -2;
B) f(x)=(3x—2) =3;f(x)) = 3; f(5) =f(-2) = 3;
) f(x) = () = 2x; f(x0) = 2x0; £ (2,5) = 22,5 =5, f(-1)=2:(-1) =-2;
194.
a) L Af f(xo +Ax) - f(xp)
Ax
= 2XOAX+1A;)2 —3Ax 2%y +Ax—3;

_ (xo- Ax)? —3(xy + Ax) — xg +3x,
Ax

Af

A —2x0 — 3 mpu Ax—0, T.€. f'(xo) = 2xo — 3;
f)==2-3=-5,f/2)=22-3=1;

5 A 2(xg+Ax)* —2x5 _ 6x5Ax+6x0(Ax)” +(Ax)’ _
Ax Ax Ax

= 6x3 +6xyAx + (Ax)? ;
&

Ax —6x)" 1pu Ax—0, T.e. f (o) = 6x¢5 /(0) = 0; /(1) =6;
A Arv Xo+A xy | Ax(x +Ax)x0 Tl A

A 1

Af;_>_—2 npu Ax—0, Tef'(xo)*— S (= 2)7__

X0 0

 —2xpAr—(Av)?

S=-1

F)£=4—(x0+Ax)2—4+x§ ey Av
Ax Ax Ax

v

A — —2xy mpu Ax—0, T.e. [ (xo) = —2x¢;
fB)=-23=-6; f(0)=0;
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195.
f= SO0t A) = f() _ o+ A =g
Ax Ax
HUcnons3yst 10, 9T0 k=2X) U T. (xo;xoz) MPUHAUIEKUT OPSIMOH, TIOTYUUM:
on = 2X0'.X0 +b= on — 2X02 = *on;
¥y =2x¢X9 — xoo — ypaBHEHHE KacaTelnbHON K rpaduky QYHKIHH Y = x°b
B TOYKE Xo;

a)xo=—l;y=-2x—1; 6)xo=3;y=23x-3"=6x—-9;

B) xo=0;y=2-00x—0%=0; r)xo=2;y=22x-2"=4x—4;
196.

2) V(A1) = (ty + At) +8(§;+At)+to 81, 2t —Ar+8:

Hmeem:

Vep— =2ty + 8 npu At—0;

VMFH(tO) = _2t0 + 87 VMFH(6) = -47

3.7 23
6) Vip(Aty = S0 FANH2730 72 _ g2 o0 a4 30An?

At
Vep— -9¢,° pu At—0;
VMI‘H(tO) = _9t02 5 VMFH(2) = 365
Xty + AL = x(ty)  (to+ A —13 2y +Ar

B) V. (Af) = =
) Vepl &) At 4At 4

Vep— %0 pu At—0;
VMFH(tO) :t?() 5 VMI‘H(4) = 2,
x(tg +A)—x(ty)  S(to+Af)—3-5t5+3

At At
Vep = Vi = 5 1IPU J1000M 3HAYEHHUH 1.

r) Veo(At) =

5;

14. IlonsiTue 0 HenpepbIBHOCTH (PYHKUMHU
B NIpele/IbHOM Iepexoe

197.
a) HeIpepBIBHA B T. X1, Xp, X3}
0) HempepbIBHA B T. X] U X3; B T. X; HE SIBIISICTCS. HEMPEPBIBHOM;
B) HEMPEPBIBHA B T. X1, X3; B T. X3 HE ABJSCTCSA HEMPEPHIBHOM;
T) HETIPEPBIBHA B T. X1, X, X3;
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198.
x—1, x<-1,
a)f(x)—{l_ :

x5, x>-1;

DyHKIUSA HE SIBIISICTCS
HETIPEePhIBHOM B T. X = —1.

4, x<0,
4—x2, x =0

DyHKUIHS SIBJISICTCS
HENIPEepBIBHOM BO BCEX TOYKAX
00J1aCTH ONpeIeNICHHSI.

6) fix) = {

2—x, x<1,
B) flx) =
)fix) {Zx—l, x>0
DyHKUIHS SIBJISICTCS
HEIIPEpPhIBHOM BO BCEX TOUYKax
00J1aCTH ONpeIeIICHHSI.

x+2, x<l,
r)f(x)=41
)fix) -, x21;

X
DyHKUHS HE SIBJISICTCS

HETpEephIBHOM B Touke x = 1.

.2
.3
4k
-5
IS
4 L
3 =221
y=2-x y=ex
2
1
0 2 x
l\y

y=x+2

1




199.
a) flx) =x" —4x = x(x —2)(x + 2);
OyHKIA f{x) HeMpephIBHA B KAXKAOH TOUKE (—oo; +oo);
X

0) flx) = g

OyHKIHA f(X) =Jx HenpepbiBHa Ha (0; +eo), a 3HAYUT U HA [2;+00);
dyHKIMA fH(x) = x — | HenpepbIBHA Ha (—oo;+00), a 3HAYUT U Ha [2;+00).
f(x)=0mnpux=1¢ [2;teo), crienoBaTEIBHO,

Sx) L) HelpephIBHA Ha [2;+eo);
J2(x)
B) flx) =x+2x—1,
dynkuus fi(x) = x* = x-x sBUSeTCA HeNpepbiBHOH Ha R, a

crnenoBarenibHO, U Ha [—10;20]; dynkuus f>(x) = 2x — 1 HenpepbiBHA HA
R, cnenosarensHo, 1 Ha [—10;20], a cienoBaTenbHO, f{x) = fi(x) + fr(x)
HenpepbiBHa Ha [-10;20];

r) flx) = 5x —Jx ;

dynkmus f;(x) = 5x HenpepbiBHA HA R, a 3HAUMT M HA R

bynkuys fH(x) =Jx HenpepbiBHA Ha R, a 3HauwT, Ax) = f1(x) — fo(x)
HenpepsIBHA Ha R

200.
a) fix) =" = 3x +4 = fi(x) + fo(x),

e fi(x) = x°, f5(x) = 4 — 3x — GYHKIMU HeMpepHIBHbIE;

eci x—0, T0 fi(x) = x*—0 n f5(x) = 4 — 3x—4, Toraa flx)—4;
eci x—2, To f1(x)—4 u fr(x)— -2, Torga f{x)—2;

6) M) =—~— = i) fo(x) . T fi(x) = %, o) =
HEIpepbIBHbIC IPH X € R;

— (yHKIHA
1

2 +1 2+

eciu x—1, To fi(x)—1 nfz(x)—>% , Tof(x)—>% ;

eci x—4, 10 f1(x)—4 u fo(x)— % , TO fix)— % ;

B) filx) =4 —% — (yHKUWS, HETIPEePHIBHAS P X € R;
eciu x— —2, 1o f{lx)—35; ecim x—0, To f{x)—4;
2
r) fix) = 4x ,XT: Si1(x)- f2(x), toe fi(x) = x, fo(x) =4—%7 GbyHKIH

HEIpEPBIBHBIE IPU X € R;
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eci x— —1, 10 f1(x)— —1 n f3(x)—4,25, Torna f{x)— —4,25;
eciu x—4, 1o f1(x)—4 u_f>(x)—3, Torna f{x)—12;
201.

a) 3flx)g(x) - 3-1:(-2) =-6;
6) S -g®) 1-(=2) _
S(x)+gx) 1-2
B) 4f(x) — g(x) > 4-1- — (-2) = 6;

1) (3-g)Mx) > (B —-(2))1=5.
202.
a) J ) - 3 > =125
(g(x)? (0.5
6) (flx) — g(x)* = (3 — (-0,5))* = 12,25;
B) (flx))* + 2g(x) = 3° +2(-0,5) = §;
2
b &P 057 oo

>

f(x)—- 27 32
203.
2
X" 4+3x+3
) fl) ==
£1(x) =x"+ 3x + 2 npu x—4 fi(x)—>4> + 3.4 +2=30;
fr(x) =x—3 npu x—4 frlx)—4 — 3—1
LICININ
npu x—4 fix)= —30;
fz(x) 1
6) flx )_—3)‘
x?-2x+7
npu x— —1 ﬁ(x):x3—3x—>(—1)3—3(—1):2;
npu x— —1 fx)=x —2x+7—>(—1)2—2(—1)+7:10;
fl(x) 1
— -1 —:—;
TIPH X fx) = e 1073
mpu x— 2 fik)=5-2x—>5-22=1;
mpu x— 2 Hx)= 2+x—>2+2:4;
npu x— 2 fx) = jl(x) —,

falx) 4



:x2 -9 x? -9 _(x=3)(x+3) _
DA x+3  x+3 (x+3) *=3

x2

T.€. pyHKIMs fx)= -9
x+3

1 g(x)=x—3 coBMmaaaroT BCIOy, KpOME Xx=—3;

mpux - —1 gx)=x-3 >-1-3=-4.

204.

[lycts H 3HaueHue mepuMerpa KBajpara, /i — HaiilecHHOe 3HaueHHe
nepuMeTpa, A — 3HAUCHHWE CTOPOHBI KBaJpaTa, d — HM3MEHEHHOE
3HAuYCHHE.

ITo ycnosuto:
|A—a| £0,01 om; |44 — 4a| < 4-0,01 am; |H — h| < 0,04 nm;
3HaynT, IepUMETp HaiineH ¢ ToYHOCTHIO 110 0,04 mM.

205.
Hcnons3yem Te xe 0003HaueHHS, 4To U B 3aaa4e 204. meem:
|H—h|<0,03 om; [34 —3a| £3:0,01 nm; |4 —a] 0,01 nm;
CTOpOHY TPEyroJjbHUKA JOCTATOYHO U3MEHUTH ¢ TOYHOCTHIO 10 0,01 M.

206.

[lycte K — 3HaueHWe UIMHBI OKPYKHOCTH, kK — HaWICHHOE 3HAYCHHE
JUIMHBI OKPY>KHOCTH, R — TOYHOE 3Ha4€HHE Paanyca, ' — U3MEPEHHOE
3HaueHue paauyca. Torga:

K=2mR, k=2nr nm; |K — k| = |2nR — 21tr| < 0,06 1m;

R -7 Sw oM i |R — 7| < 0,01 om.
n

Pannyc HeoOX0MUMO U3MEPUTH ¢ TOYHOCTHIO 110 0,01 oM.
207.
a) [Ipu x—a C—C, 1.x. pynkuus f; = C HellpepbIBHA IPH KAXKIOM X;
flx) >A 1pu x—a 10 yCIIOBHUIO 3a/jauH, TOTrJa
npu x—a Cfix)—>C-4;
0) fix)—>A npu x—a no yciuoBuio, g(x)—>B mpu x—a Mo YCIOBUIO,
tornaa —g(x)— —B npu x—a u fix) — g(x)—>A — B npu x—a;
B) (flx))* ~(2(x))* = (fix) - g)(AAx) + g(x));
pU X—a fix)—gx) > A-Bufix)+gx)>4+B8,
toraa mpu x—a (fx) — g(x))(fx) + g(x))—(4 — B)(A + B) =A* — B,
) ()" = f2)- (o)™ = . = f () f () [(2) 5

npasz

pu x—a f{x)—>a 1o YCIOBHIO, TOT/IA TIPH X—>d
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() = F(x) f(X)o f(x)=A-A-...-A=A",THC N € Z;

npas npas

15. IlpaBuJia BHIYMCIEHUS] TPOU3BOIHBIX

208.
a) f(x) = (> +x°) =2x+ 3x%
6) /() =(L+5c—2y=—"r5=_L 15
X x2 x2

B) f(x) = (x> +3x—1) =2x+3;

’

1
D)= @+ ) =@ +[x2 J mae zj} '

209.
a)f(x) =)@ +2x—x)+x'(4+2x—x) =
=3x%(4 + 2x — x%) + X*(2 — 2x) = —5x* + 8%’ + 1247
6)/ () = (+x Y2 —x) + Vx (2 —x) =
- 2\1/; (24— x) +x (dx— 1) = Sx\/_f%\/;;

B) f(x) = (x*)(3x + x°) +’(3x + x°) =
=2x(3x + x°) + x*(3 + 3xY) = 9x* + 5x%;
r)f(x)=2x-3)(1-x)+2x-3)(1 -x) =
=2(1 —x%) = 3x*(2x — 3) =—8x> + 9x* + 2.

210.
ooy - (1422 (3=5%) — (1+2x0)(3-5x)’ _
a) y'(x) G527
_2B-50)+5(14+2x0) 11
(3-5x)? (3-5x)%"
(Y @x—--x*@2x-1) _
(2x—1)°
_2x(2x-D-x*2 _ 2x(x-1)
(2x—1)° Qx-172"
sy — 3x=2)(5x+8)— (3x—2)(5x+8) _
B) J'(x) 5x18)

6)y'(x) =
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_ 35x+8)-5(3x-2) 34

Gxt8)?  (x+8)?
N ) B e k) G0
By =
_—4x2—2x(3—4x)_4x2_6x
a A =3
211.

a) y(x) =Y = 3("Y —x +5 =812 - 1;

6) ' (x) =§<xy_4(xL2J Ninp

3 x3 2)C,

B)Y(¥) = (x) —4(°) + 20 — 1" = Tx® - 20x* + 2;

1 \ 1 , 1 ~
F)y'(x):_(x2)+3_3 =t v 3. 3x =2
2 X 2

212.
a) f(x) = (x*) - 3x’ =2x-3;

R

@ =1 ,
0700 = -4l =1
£(0.01)=1 ﬁ:w;
f@=1-2=0

’

B/ =x'(§] ()2

f(_%]:”(—\/g)zﬂ;
B P Gt/ (CL2) Rl Rt ) CLE) S

(2+x)2 (2+)C)2 )
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fE) =510 =2

213.
a) f(x) =2(x") —x" =4x - 1;
dx-1=0;
x=0,25;
f(x)=0npux=0,25;
6) /(x) = —% @) + () + 12 =22 + 2x;
—2x%+ 2x = 0;
x(1-x)=0;
x=0mwmx=1;
f@)=0npux=0;1;

B) /(%) =% () — 15(EY — v = x> — 3x — 4;

X —3x—4=0;

x =-1 mbo x =4;
fx)=0mnpux=-1;x=4;

) f(x) =2x" - 5(x*Y =2 - 10x;
2-10x=0;x=0,2;
f(x)=0npux=0,2.

214.
a) f(x)=4x" - 3(x’) =4 — 6x;
Ff(x)<0: 4—6x<0;

xX>—;

6) f(x) = () + 1,5(x%) = 3x* + 3x = 3x(x +1);

F(x)<0: 3x(x+1)<0;xe (-1;0);

B) f(x) = (x) — 5x’ =2x - 5;

f(x)<0: 2x—5<0;x € (—0; 2,5);

D00 =47 3 () =42 = 2~ 9(2 +0);

S &) <0: (2-x)(2+x) <05

X € (=005 =2) U (2; Foo).
215.

_ (7 =30 (1 +4x°) = (¢ =30 +4x°)

A (1+4x%)? -
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CGx?=3)(1+4x7) — (17 =3x)-20x* | —8x7 +48x° +3x7 -3

(1+4x>)? (1+4x>)2

@f@r{§+x2j@_J;L(%+x{F_¢;j:

3 3 1
== 2x R=x )+ 2422 | - =
S i

6 3 3 xlx
=——+4x+ —2x\/;— - =
x2 x\/; 2x\/; 2

63 5x\/;;

= x+m— 5
B)f,(x):(5—2x6)'(1—x3)—(5—2x6)(1—x3)’:
(1-x*)?
120 (- x) 4367 (5-2x%) 1257 +6x° +15x7
B (1-x%)> S

1) £C=(Ax Y B3 — x)Fx (Bx° — x) =—— (3x° — x) ++/x (155" — 1) =
2x

- %\/;(Hx“f 1.

216.
a) f(x) =) -3 % Y +5x =5x" —10x* +5=5(x - 1)’ (x + 1)}

F(x)=0:5x—1)*(x+ 1)*=0; x=—1 mbo x = 1;

6) f(x) =2(x"Y — (x*) = 8x* — 8x" = 8x’(1 —x))(1 +x%) =
=8¢’ (1 —x)(1 +x)(1 +x7);

x=-1 160 x =0 mubo x = 1;

B) f(x)= (" +4x’ =4 + 4 =4(x + DX —x + 1);

) =0:4x+ D(*—x+1)=0;x=-1;

) £(x) = (Y - 12(3) = 4x® — 24x = 4x(x* — 6) = 4x(x —/6 )(x +/6 );
£(x)=0: 4x(x =6 )(x +/6 )= 0; x =—+/6 1mbo x =6 ;

217.

a) f(x) = (') — 6(x*Y — 63x" =3x* — 12x — 63 = 3(x* — 4x — 21);
() <0:x*—4x—-21<0; (x+3)x—7)<0;x€ (=3;7);

6) f(x) =3x"— 5(x*Y + (x*) =3 — 10x + 3x%;
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() <0:3— 10x+ 32 <0; 3(x—%)(x—3)<0;xe (%;3);

B) /(%) =§ () — 8¢ = 2% — 8 = 2(x — 2)(x + 2);

Sx) <00 (x=2)(x+2)<0;
xe (-2;2);
1) /() = 302 — 9 —% () = 6x— 9 — 2
f(x)<0:6x—9—-x*<0; x*—6x+9>0;
x € (o5 3) U(3; +eo).
218.
a) g(x) =x>+3x+10; g'(x)= (%) +3x + 10" =2x+3;
6) fix) =4x* —0,4x +2; f(x) = (4x"Y —0,4x" +2" = 16x" — 0,4;
B) h(x) = 4x* — 2x; W' (x)=4(x") —2x' =8x—2;

1) o(x) =3’ —%x + 1.5, ¢'(x) = 3(x) —%x’ +1,5 =9 —% .

219.

a) Y1BepxaeHue HeBepHo. K npumepy, mycts fi(x) 1 U fo(x) = 1 .
x

1 1 .
Torma fi'(x) = ——, £'(x) =— — B T. Xo = 0, O4eBHAHO, y Kaxk/I0H 13
x x

(dyHKIMIA pou3BOAHON He cymiectByeT. Oanako, @(x) = fi(x) + fo(x)
11

X X

6) Ilycth @(x) = fi(x) + fo(x) uMeeT NPOU3BOAHYIO B T. Xo U (QYHKLIHUS
fi(x) Takxke nMeeT NMPOU3BOJHYIO B T. Xg, HO (YHKIMS f>(X) HE MMeeT B
9TOM TOUKe TPOM3BOIHOM. O603HAUNM ¢ (xo) = a, f1'(xo) = b.

Toraa fy'(xo) = ¢©'(xo) — fi'(xo) = a — b, T.e. yHKIHA fH(x) MMeeT

MIPOMU3BOJHYIO B T. X(, YTO HPOTHBOPEUUT MPEANIOTIOKEHHIO, T.€. O(X) HE
HMeeT MPOU3BOIHON B TOUKE Xj.

16. IlpousBoaHas cJ0:KHOH PYyHKIIUM

220.

a) h(x) = cos3x; 6) h(x) = sin(Zx _g}
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y=Afx) = 3x, g(y) = cosy;
o

B) h(x) = tg x

y=Ax) =§; gy) = tgy;

221.
a) h(x) = (3 - 5x)’;
y=£x)=3-5x gi) ="

B) h(x) =(2x + 1)’;

y=f)=2x+1; g0) =y

222.
a)y=v9-x;
y>0: 9—x*2>0;

(x—3)(x+3)<0; -3<x<3;

B)y=\/0,25—x2 ;

y>0: 0,25 x> 0;
(x—0,5)(x +0,5) < 0;
-0,5<x<0,5;

223.

a)y =+/cosx ;

y20: cosx = 0;

y=fx) = 2x —g , g(y) = siny;
r)h(x) = cos (3x + %) ;

y=flx) =3x +§; g(y) = cosy.

0) h(x) =+/cosx ;
y=/x)=cosx; g() =y

) h(x)=tg§;

y=/) zi . g0) = tgy.

1

0)y=—F————;
Vx? =7x+12

y>0: x2—7x+12>0;
x-3)x-4)>0;

x<3;
x>4;

1
N vl
4x+5-x
y>0: 4x+5-x>>0;
x+1D(x-5)<0;
-1 <x<5.

1

. T ;
S| X ——

0)y=

y#0: sin(x—%}to;
x¢%+nk, ke Z,

b4 T
75+ 21n stz+ 2nn, ne€ Z,
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OrtBer: {|:—§+27m; §+ Znn:|/ne Z} .

B) y = tg2x; T)y =4/sinx ;
2x¢g+nn, ne Zz y20: sinx>0;
m T
x¢2+5n, ne Zz 2rk<x<m+2mk, ke Z.
224.
a) f(x) =(2x =7 =82x - 7)*'2x -7y =16(2x - 7)’;
6) /()= — Y L) L
(5x+1)° Gx+D*’
B) /(x) = ((9x + 5)*) = 4(9x + 5)*'(9x + 5)’ =36(9x + 5)*;
1 N 30
r)f(x)= =_5(6x—1)y"(6x-1) =— )
(6x—1)° (6x—-1)°
225.

¥ -9 ' X —9-1 . ¢ 9
a)f(x): [3_5J ] :_9(3_5] [3—5J :j;
213-=
[3)
_|(1 ' al_of! (1 ,

,
—4(1 20" (1 —2x) =2 %x—7 +8(1 - 2x)%;

B) /(%) = ((4—1,5%)""Y = 10(4 — 1,5x)'""(4 — 1,5x) =—15(4 — 1,5x)’;
1) f(x)=((5x—2)" — (dx + 7)Y =13(5x - 2)* . (5x = 2) +

+6(4x+7)(dx + 7 = 65(5x — 2)* + 24 =
(4x+7)

226

a)y=+/1-2cosx ;

1
y20: 1—-2cosx =0; cosxSE;
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1 1
arccosz +2nmn <x<2m— arccosE + 21n;

§+2Tm sts?n+2nn, ne Zz

4
6)y=,/—2—1;
X

4
yZOZ —2—120,
X

) ~ _
{x —4<0, {(x 2)(x+2)S0’{ 2Sx£2’:>xe[—2;0)u(0;2];

x#0; x#0; x#0;
B) y =4/sinx—0,5 ;
y20: sinx—0,5>0; sinx>0,5;

%+2nk£x£5?n+2nk, ke Z

Dy =+
x
x+1

y=0: l+120 —20;
x x

{x(x+ 1)=0; [x ==k

x20; = x€ (—oo; —1] U (0; +o0).
x#0;
x#0.

227.
a) h(x) = fig(x)) =3 - 2%
6) h(x) = g(p(x) = sin’x;
B) h(x) = g(fx)) = (3 - 2x);
r)h(x) = p(fix)) = sin(3 — 2x).
228.

2) h(x) = lg(x)) = COSL

cosx — 1 #0;
x#2nk, ke Z
D(h) = R\{2rtklk € Z}

6) h(x) = A(p(x)) = J__

-1
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D(h) =[0; 1) U [1; +o0);
Jx-120, x#1

B) h(x) = p(f(x)) =~v/cosx ;

cosx = 0;

{\/;20, x=0;

—£+2nnSxS£+2muneZ;
2 2
D(h) —{[—g+2nn;g+2nn]/ne z};

) () = p(fin)) =

Vx—l’
x—1>0; x>1;
D(h) = (1; +eo).
229.

/00 =2 % 80 = 26 figl) = (20 =x;
6) flx) = x% g(x) =vx , e x> 0. flg(x)) = (Vx ) = x;
B) flx) =%x7 %; gx)=3x+2; f(g()c))=f\/x2 +1-1=—x]=x

mpu x < 0.

230.
a) f(x0)=17( = 2x* +3)'(x* = 20" + 3) = 17(x* — 2x* + 3)'°(3x* — 4x) =
= 17x(x* = 2x* + 3)"%3x — 4);
’ ’ 1

6>f<x>:(¢—1_x4)+( / ]=1(1_x4)al(1_x4)=
X +3 2
2x° 2
Vi—xt (7 +3)77
4x )
Vax? +5 ’
1 1
D fx)=53-x)"'3-x +5(2x— N2 2x-7)=

= (4 3% +3) ==

»rw=2 [ Ps) a4 5) =

=153 - ¥ + ——.
N2x=17
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17. Ilpou3BoHbIEe TPUTOHOMETPUYECKUX (PYyHKIMI

231.
a) )'(x) = 2cosx; 6) y'(x)= f% cosx;

B) V'(x) =—0,5cosx; r) ) (%) :% COSX.

232.
a) y'(x) = —3sinx; 0) y'(x) = 1 — 2sinx;
B) V'(x) = sinx; r) ' (x) = 2cosx —% sinx.
233.
4 3 ’ :
a)y(x)=————; 0) y'(x) = —sinx — ;
cos” x cos” x
, 1 , 2
B) y'(x) = T 1))/ (x) = —— — cosx.
2cos” x cos” x
234.

a) f'(x) =% (cos(2x —m))’ = —% (—sin2x)-2 = sin2x;

S ) =f(m)=0;

6) /(x) = + (tgxy = 1 +——=

cos? 2x

>

SO =/(m)=1 +%= 3;

’

B)f (x)=3 (sin(g —g}] = —3(cos§) = —3(— %)sing = sing ;

1(0)=0; f(m)= sin§=§;

r)f(x)= 2(008%) :2'[—%Jsin§:—5in§;

7(0)=0; f(m)= —sing: 1.
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235.

a) f'(x) :%x' + (cosx)’ :%— sinx;
f(x)=0: %—sinx=0;

TO X = (71)"%-% nk, ke Z,

6)./(0) = — (tgy = 1 -—=—;
COS X

f(x)=0:1- 12 =0;

cos” x
TO cosx = —1 nmubo cosx = 1;
x=7+2nn, ne Zmbo x=2nk, ke Z
B) f(x) = 2(sinx)’ — 1" = 2cosx;
f(x)=0: cosx=0;

T
TO)C:E“‘TU’[,H € Z,

r) f(x) =x"— (cosx) =1 + sinx;
f(x)=0: 1+sinx=0;

T
Tox=—5+nn,ne Z.

236.
a) f(x) = 3x%sin2x + 2x’cos2x;
2
6)/(x) = 4x’ + ;
cos? 2x

cos3x) -x—cos3x-x" —3xsin3x—cos3x
) /() = 3 - -

P B
X

’ . . 7’ .
x'sinx—x(sinx)" sinx—xcosx
n /()= = = .

sin” x sin” x
237.
a) f'(x) = 2sinx-(sinx)” = 2sinxcosx = sin2x;
1 1 —4(cos? x—sin’x) —4cos2x
0)/()=——F———5—= ( . 2):.2 ;
cos“x sin“x (2cosxsinx) sin” 2x

B) f/(x) = 2cosx-(cosx)” = —2cosxsinx = —sin2x;
r) f(x) = (sin’*x + cos’x)’ = 0.
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238.
a) f'(x) = (cos2xsinx + sin2xcosx)” = 3cos3x;

6)f(x)= (cos Z—sm2 z) = —%sing ;

B) f/(x) = (sin5xsin3x + cos5xsin3x)” = —2sin2x;
r) f(x) = (sin3xcos3x)” = 3cos6x.

239.
a) £(x) = 2(sin>x) —v/2 ¥’ = 2sin2x —+/2 ;
£(x)=0: 2sin2x —+/2 = 0;

kTC s

= (1= +nkx (I g+k ke Z/@>0: sm2x>g

—+2nn<2x<3—+2nn; —+Tm<x<3—+7m, ne Zz
4 4 8 8

0) /' (x) = 2x" + (cos(4x — m))’ = 2 — (cosdx)” = 2 + 4sindx;
f(x)=0: 2+ 4sindx = 0;

A= Py =) v Tk ke z
6 24 4
f(x)>0: sin4x>—l;
2

I 2nn<4x<7—n+ 2nn;—l+£n <x<7—n+£n, ne Zz

6 6 24 24 2
B) f(x) = (cos2x)’ = —2sin2x; f'(x) = 0: —2sin2x = 0;
2x =Tn; x=§n, ne Z,f(x)>0: —2sin2x > 0;
—1t+2nk<2x<2nk;—§+nk<x<nk, ke Z
r) ' (x) = (sin2x)’ —3x =2c0s2x —3 ; f(x)=0: 2cos2x ~-3=0;

2x=i%+2nk;x=i%+nk, ke Z;f(x)>0: cos2x>§;

f£+ 21n <2x<£+ 2nn;7£+nn <x<£+nn, ne Z.
6 6 12 12

240.
a)flx)=x+cosx+5; 0)fx)=sin2x+ 1;
B) flx) = 20 — sinx; r) flx) =2 — 3cosx.
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§ 5. IPUMEHEHHUE HEITPEPBIBHOCTH
U IMPOU3BOJHOU

18. IIlpuMeHeHue HEMPEPHIBHOCTH

241.
a)flr)=x'—x+1;
f(x)=4x"—1, D(f) =R — uenpepbiBHa Ha R, a 3HAYHT U B
T.Xx1=0nx,=-1.

x+1, x<-l
6)f(x)={ ,
X

-x, x>-1.

f(x;=0)=20-1=-1- mupdpepennupyema B T. x; = 0 H, 3HAYHT,
HEIpepbIBHA B 3TOM TOUKE.
Sy + Ax)—>2 npu Ax > 0 u Ax—0;
flxy + Ax)—2 ipu Ax < 0 1 Ax—0,
HOATOMY B T. X; = —1 (DYHKIMS SBJISETCS HENPEPHIBHOM.
2 .
B)f(x)={1_x ,  x<0;
5-2x, x20.
f(x)=-2:(-1) =2 — pyHKIMS HEMPEPHIBHA B T. X; = —1.
fix; + Ax)—>5 npu Ax > 0 u Ax—0;
fix; + Ax)—1 npu Ax < 0 u Ax—0,
3HAYUT, f{x) B T. x; = 0 HE SBISAETCS HEMPEPHIBHOM.
r) flx) =2x —x* +x7;
f(x)=2-2x+3x", D(f) =R — QyHKIKS HENPepHIBHA IPH X € R,
a3HAYUT U BT. X =0mx, =—1.
242.
a) flx) =x" — 2x%
f(x)=3x"—4x, D(f)=R— {ynxuus f{x) HenpepbIBHA IPU X € R;
X +27
011 3x+x2
D(f) = (—e2; =3) U (=3 0) L (0; +eo);
T.e. x € (—o0; =3),x € (-3;0), x € (0; +o0);
B) flx) =2x" - 3x* + 4;
/(x)=8x’—6x, D(f')=R — Qynxuus f{x) HenpepbIBHA IPU X € R;
x> —5x+6
D) =T
D(f) = (—0; 2) U (2; +o0); T.€. X € (—00; 2), x € (2; +o0).
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243.
a) fix) = 1,4 — 10x* — x* nenpepsiara Ha [0, 1] 1 f0) = 1,4 >0,
f(1)=-9,6 <0 — ¢pynkuus f{x) umeer Ha [0; 1] KopeHb;
£(0,2)=10,992 > 0, f{0,4) =-0,264 < 0 — kopeHnb x; € [0,2; 0,4],
xo = 0,3 ¢ TounocTtwiO 710 0,1;
6) fix) =1 + 2x* — 100x" menpepriua Ha [0, 1] u f0)=1> 0,
A1) =-97 <0 — dpyskuus flx) umeer Ha [0; 1] kopeHs;
0,3)=0,37> 0, f0,5) =—4,75 <0 — kopeHb xy € [0,3; 0,5],
xo = 0,4 ¢ Tounocteio 10 0,1;
B) flx) =x° — 5x + 3 HenpepeiBHa Ha [0, 1] u 0) =3 >0,
A1) =-1<0 - ¢pynkuus f{x) umeer Ha [0; 1] KOpeHb;
0,6)=0,216 >0, f{0,8) =—0,488 < 0 — kopeHnsb X, € [0,6; 0,8],
xo = 0,7 ¢ Tounocteio 10 0,1;
r) fix) = x* + 2x — 0,5 menpepsiBra Ha [0, 1] 1 f0) =-0,5 <0,
A1) =2,5>0— pynkunus fx) umeer Ha [0; 1] kopeHs;
0,2)=-0,0984 <0, f{0,4) = 0,3256 > 0 — xopeHs x, € [0,2; 0,4],
xo = 0,3 ¢ Tounocrteio 10 0,1.

244,
a)x’ —5x+4>0;
x—4x-1)>0;

~— X
OTBeT: (—oo; 1) U (4; +o0).
x+3
0) ———=20;
) x?+4x-5
x+3
(x+5(x-1)

>

— — +

-5 3 1 X

OtBer: (-5; -3] U (1; +eo).

B) X’ —3x—-4<0;

(x+ 1)(x—4)<0;

+ Z +
-1 4 X
Otser: [-1; 4].
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x> =T7x+6
r) ——<

x—2
(x-1D(x—06) <0:
x—2

0;

> ~ +
1 2 6 X
OtBeT: (—o0; 1) U (2; 6).
245,
2) (x2—2)(x—4) >0
x“+2x-3

(=2)(x=4 5.
(x-D(x+3)

-3 1 2 4 *
OtBeT: (—o0; =3) U (1; 2] U [4; +oo).

8
RIS
x*—6x
x> —6x+8
x(x—6)

>0;

il

% — — ~

0 2 4 6 X

OTBeT: (—o0; 0) U (2; 4) L (6; +oo).
2x% +5x 51
X2 +5x+4
(x-2)(x+2) >0
(x+D(x+4)
_ - 4
4 2 -l 2 X
OTBeT: (—o0; —4) U [-2; —1) U [2; +eo).
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x> -2x-3
r———<90;

(x+3)(x—4)
u+nu—$<0.
x+3)(x-4)

+ —

-3 -1 3

Otser: (-3; -1) U (3; 4).
246.
a) flx)=,|x— 4

x=3

>

xX—

>0;
x—3

(x+1D)(x—4) >0
x-=3 o

1 3 4
D(f) = [-1; 3) U [4; +o0).
6) flx) =
3
x> -4

u—nu+n>0.
x-2)(x+2)

+1;
¥ -

+1>20;

-2 -1 1
D(f) = (=e0; 2) U [-1; 1] U (2; +o0).

2
X +Tx+12
mxao:ﬁ———f;———;

2
x“+Tx+12 >

X

0;
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(x+3)(x+4) >0

X
7 ,-FA
_/_4 :3\_)6 X
D(f) = [-4; =3] U (0; o).
8
D)= -
8
1- >0;
x? -1

(x—3)(x+3)> )
x=Dx+1)

W
3 ~1 1 3 x

D(f) = (—o0; =3] U (=15 1) U [3; +o0).
247.

a) flx) = {

4—x, x <4,

(x— m)2 , x4

Buanm, 4to f{x) siBnsiercsi HenmpepbIBHOM Ha R 1pH J1I000M 71, KpoMe
X = 4; ycloBHe HeNPEPLIBHOCTU B T. X = 4:

f4— Ax) =f(4 + Ax) mpu Ax—0 u Ax > 0;

fl4—Ax) = Ax, fi4 + Ax) = (4 + Ax — m)’ ipu Ax—0;
(4-my’=0, m=4;

x*—3x
0) fix) =— .
x“—m
@Oynkuus  f(x) — ApoOHO-panMOHaNbHAsA, I03TOMY OHa OyneT

HenpepbiBHA Ha R, eciiu D(f)=R; BbIpaxkeHne x*—m#0 TIPH JIIOOBIX X, €CITU
m<0;

3x2+m, x<0

B) flx) = ’ ’

x+2, x>0;

yCIIOBUE HEMPEPHIBHOCTH B T.x = 0:

A0 — Ax) = f(0 + Ax) mpu Ax—0 u Ax > 0;

A0 = Ax) = 3(AxY) + m, A0 + Ax) =2 + Ax ipu Ax—0;
30+m=2+0,m=2;

129



5-x
2 , D(f) = R, ecut x*+m #0 nipu m060M x, T.¢. ipu m > 0.

r) fix) =

X +m
248.
a)x'—10x* +9<0;
(= 9(*+1)<0;
(x=3)x+3)(x—Dx+1)<0;

n - > ¥

-3 -1 1 3 X

xe [-3;1]u[1;3];
6) x* —8>7x%
(=8 +1)=0;
(r—242)(x+242)P + 1) 20;

Z > 5

—2\2 202 X

x € [~o0; 242 JU 22 ; +oo);
B) x* —5x* + 6> 0;
&’ -2)x*=3)>0;
(@ =v2)(x +V2)x =3 +4/3) > 0;

— - +
=5 a6 X
x€ (w0 —3) U (-2 542) U (V3 ; +oo);
r) 5x* —4 > x";
(-1 —4)<0;
(x— D(x + D(x —2)(x +2) <0;
+ ~ = +
-2 ~1 1 2 X
xe (=2;-1)u(l;2).

249.
a) (= Dx+4)x-8)<0;
(x—Dx+ Dx+4)(x—2)(x* +2x +4) < 0;
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—4 -1 1 2 X
xe [4;,-11U][l;2];
6) Vx2 -4 (x—3)<0;

¥ =450, [(x=2)(x+2)>0;
x—-3<0; x-=3<0;

=2 2 3 X

x € (—o0; =2) U (2; 3);
B) ¥’(3 —x)(x +2)>0;
¥(x=3)x+2)<0;

i - — +
-2 0 3 X
xe (-2;0)u (0; 3);
D (x—2)3(x2+5) >0:
(x+3)

-5 3 2 X
X € (=005 5] U [2; +eo);
250

a) fix) =v9x—x? ;
9x —x* 2 0;
x(x—9)<0;

-+ ~ +
0 9 X
D(f) = [0; 9].
6) ) = [x2 -2
X

2
x2—§20; (x=2)(x +2x+4)20;
x x
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0 2 X
D(f) = (=003 0) U [2; +eo).

B) f(x) =yl6x—x3 ;

16x—x>>0;
x(x—4)(x+4)<0;

= — +
—4 0 4 X
D(f) = (—e0; 4] L [0; 4].
27
) fx) = 1-—
X
1 —Z—Z >0;

2
(x-3)(x 3+3x+9) >0

2 b - é +
0 3 X
D(f) = (—oo; 0) U [3; +o0).

19. KacaTteabHas k rpaguxky GpyHKuumn

251.
1) KacarenpHast TOpU30HTAIbHA:
a)BT.BurT. D, 0)BT.B,T.Curt. D;

B)BT. A, T.CurT. E, NBT.A4,T.Curt. E;
2) KacarenpHas 00pa3yeT ¢ 0Cbi0 aOCLNCC OCTPHI YTOI:

aQ)BT.AUT.E; 0)BT. E;

B)BT.Burt F; r)BT. D;

3) KacarenbHast 00pa3yeT ¢ 0ChI0 abCICC TYIOH YToi:
a)BT. C; 0)BT. 4;

B)BT.D; r)BT.Bur.F.
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252.
1) IlpouzBoaHas GyHKIMU paBHA HYJIIO:
aynpux=bux=d, O)npuk=buk=d,
B)ipux=a,x=bux=d, rynpux=bux=d.

2) IlponzBoaHast GyHKIMN OOJIbIIE HYIIS:
ayupux=c; O)npux=aux=e,
B)IpUX=e; T)IPUX =C.

3) llpomsBogHast GyHKIIMKA MEHBIIIE HYJIIS:
a)pux=e; O)IpUX=c;
B)IpUX=c; T)IPUX=AHUX =e.

253.
a) /() = (%) =2x; 6)/() = () - =~ I
tgoe=f(-3) = 2:(-3) = 6; tga=7(2)=2"-1=3;

B) /' (x) = (x°) = 3x%; 1) f(x) = (Y + 2% = 2x + 2;
tgou=f(-1)=3-(-1)*=3; tgor=7(1)=2(1 +1)=4.

254.

a) f/(x) = 2(cosx)’ = -2sinx; 6) £ (x) = —(tgx) = — 12 :
COS™ X

. 1

tgoc—f(gJ——%mg——Z; tgo :f(n):—coszn:—l;

B) f(x) = 1" + (sinx)” = cosx; r) f(x) = —(cosx)” = sinx;

tgo.=f(1) = cosm = —1; tgor = f/(~T) =sin(~m) = 0.

255.
2)/() =3 (l) -2
X X

3 3 N
Y =—+(x—Xxg):|-—5 |~ YPaBHEHHE KacaTeJbHOH K rpaduky
X0 X0

QyHKIIH

fx) =3 B TOYKE ¢ aOCITUCCOH Xy

X

_ _3 _
Hpnxo——l:y——1—3(x+ 1)=-3x-6;

TIPH X = l:y:%—3(x— 1)=-3x+6;
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6) f(x) =2x"— (x*) =2 —2x;

y=2xy— xo> + 2(1 = xo)(x — x0) — ypaBHEHHE KacaTeIbHOH B TOYKE C
abcuuccon xo:

mpu xp = 0: y=2(1 — 0)(x — 0) = 2x;

mpu xo=2:y =22 -2>+2(1 - 2)(x —2) = 2x + 4;

B) f(x) = (XY + 1" =2x;

y=1+ xoo + 2xo(x — xo) — ypaBHEHHE KacaTelIbHOW B TOYKE C
abcrccoi xy:

mpuxe=0:y=1+0+2-0x—-0)=1;

mpuxg=L:y=1+1+2-1(x-1)=2x;

00 = @Y - 1" =3

y = xoo —1 + 3x*(x — xo) — ypaBHEHHE KacaTelIbHOW B TOYKE C
abcruyccoit xy:

mpuxo=—l:y=(1’-1+3x+1)=3x+1;

mpux=2:y=2"—1+32%(x—-2)=12x—-7.
256.

a) f'(x) = 3(sinx)” = 3cosx;

y = 3sinxg + 3cosxo(x — X¢) — YpaBHEHHE KacaTeIbHOH B TOYKE C
abcruccoi xy:

T . T T T
TPH X 5 1y 3sm2 + 3cos 5 (x 2) 3;

TIpU X = T: y = 3sinm® + 3cosm(x — ) = —3x + 3m;

6)./(x) = (tgr)" =

1 .
b
COS2 X

1 N
y = tg(xo) + 3 (x — x¢) — ypaBHEHHE KacaTeJIbHOH B TOYKE C
cos” x

abcIuccon xo:

nnx=£'
pu xo 1

b4 1 b4 4 b
=tg—+ x——)=1+2x——)=2x+1-—;
Y g4 zn( 4) ( 4) 2

cos” —

pu Xg =—:

T 1 T T 41
=tg—+ x——)=+3 t4(x——=)=4x+J3 —;
y=tgs 2E( 3) v ( 3) v 3

Cos

B) f(x) = 1" + (cosx)” = —sinx;
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y =1 + cosxy — sinxy(x — X9) — ypaBHEHHE KacaTeIIbHOW B TOYKE C
a0cIucco xo:
npu xo=0: y=1+cos0—sin0(x — 0) =2;

b i . T i i
npu xo=—: y=1+cos— —sin—(x——)=—x+—+1;
pua xo 2 y 2 2( 2) >

r) f(x) = —2(sinx)’ = —2cosx;
y = =2sinxp — 2cosxg(x — Xop) — ypaBHEHHE KacaTeNbHOH B TOYKE C
abcLuccoit xg:

o .. W T T
opu xo=——: y=-2sin(——) —2cos(——= )(x +—=) =2;
pit xg=—2: y=2sin(2) ~ 2e0s(~2 )(x + )
Opu Xo =T y =—28inTt — 2cosT(x — ) = 2x — 2T.

257.
KacartenmsHast B Touke (xo; fxo)) mapamwiensHa ocu OX, ecnu B 3TOH
touke f (xo) = 0
a) f(x) =3x>—6x +3;
f(x)=0: 3x*—6x+3=0;
x=1; fA)=1-3+3=1;
B T. A(1; 1) rpaduka dynkuum fix) = x* — 3x* + 3x KacaTelbHas K
rpaduky napamiensHa ocu OX;
6) /' (x) =2x° + 16;
f(x)=0: 2x°+ 16 = 0;
2x+2)(x* —2x +4)=0;

x=-2: f-2) :% (-2)*— 162 = —24;

B T. B(-2; —24) rpaduxa dymxumn flx) =—x* + 16x kacarenpHas K

1
2

rpaduky napamienbia ocu OX;

B) /' (x) = 12x° — 12x;

S(x)=0: 12x(x—1)(x+1)=0;

x=0, x=1, x=-1: =1)=A1)=-1; f(0)=2;

BT. A(-1; 1), T. B(1; 1), 1. C(0; 2) rpacduka pyHkumM

Ax) = 3x* — 6x” + 2 kacarenbHas k rpaduky napamiensHa ocu OX;

/() =3x"-3;

S(x)=0: 3(x—D(x+1)=0;

x=1, x=—1: A=1)=(1=3-1)+1=3,

A)=1-31+1=-1;

B T. A(-1; 3), . B(1; —1) rpaduka dymxmmu fix) = x* — 3x + 1
KacaresibHas K rpaduky napamiensHa ocu OX.
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258.
a) f'(x) = 2sinx + 1;

f(x)=0: sinx:%;

x=(—l)k%+nk, ke Z;

x1=%+2nn, ne z x2=5?n+21tk,ke Z,

A Z+2mn |=2c08| T+ 2mn |+ Z 4 200 =
6 6 6
3+%+2nn, neZz

1 5—n+21rn =2cos 5—n+27tk +5—n+27tk=
6 6 6

S
=— 3+?+2nk, ke Z;
BT. [%+2nn; \/§+%+2nn}ne Zu

(%HZ Tk; —\/§+5?n+2nk}ke Z

rpapuka ¢ynkumu flx) = 2cosx + x KacartenbHas K rpapuKy
napamiensa ocu OX;

6) f(x) = 2cos2x ++/3 ;

, 2x=—+2mk,

x—5—+nn nean—7—+nk,ke Z;
12 12
j5—+nn =sin 3—+2nn +\/_—+nn = +\/_—+7tn
12 6 12
n AL n
—+nk |= —+2nk |[+3| —+ 7k =——+ —+mk
el I Gl A T et V)

BT. (i—;+nn —+\/_(—+TanJ,nEZI/I
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T. 7—Tl:+1tk; —l+«/§ E+7tk ke Z
12 2 12

rpapuka QyHKimMu flx) = sin2x +43x kacarenbhas rpaduky
napaiensHa ocu OX;

B) f(x)= —sin(x—gj £ (x)=0: _Sin(x_gj_ 0:

T
x=§+nn, ne Zz

j'(gﬂth: cos(%+nn—§)= cosTn , n € Z,

Ecnmun =2k, ke Z,to costn=1,
ecmun=2k+ 1, ke Z 1o costn =-1;

BT. (§+2nk;lj U T (§+2nk;—1j(ke Z)

rpaduka QyHKIMH fx) = cos (x—%) KacarelibHass K TrpaduKy

napamnnensHa ocu OJX;

1) /(x) =42 = 2cosx; f(x)=0: cosx —g;

x:%{—znn’ x:—%+2nk, n ke Z

f(§+ 2nnj= \/E(%+2nn J—Zsin(%+2nn)=

:\/5(%—1}2\/5101;
f(_%.;.znk):\/E(—%+2nkj—25in(—%+2nk)=
:\/5(1—%}2\/51%;

o T
BT. [Z+2nn; \/E(Z—IJ+2\/ETU1}” €Zu

T T
T. (—Z‘ank; \/5(1—2)+2\/EnkJ9ke A
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rpaduka QyHKIHH fX) =J2x — 2sinx kacarembHas K rpaduky
napannensHa ocu OX.

259.

a) flx) = 3x —x°;

Ax)=0: 3x—x"=0;

x=-43; x=0; x=43;

f()=3-3;

F(3)=3-3(=3) =6, tgo, =6, o, =T + arctg(~6) — yrom,
MOJT KOTOPBIM B T. (—\/g ; 0) rpadmk dyHKIMK fX) = 3x — X mepeceKaer
ock OX;

f(0) =3, tgo, =3, o, = arctg3 — yroa, mog kortopsiM B T. (0; 0)
rpadux dyskimu f{x) = 3x — x° nepecekaer och OX;

F(N3)=3-3(-3) =6, tgos =6, 03 =T + arctg(—6) — yro, nox
KOTOPBIM B T. (\/5 ; 0) rpaduk dynxuun fix) = 3x — x° mepecekaeT och
0Xx;

p— b Tc .
6) flx) = sin (x+2),

fix)=0: sin(x+§)= O;x=—%+ mn,ne Z,

T T 1, n=2k;
X) = COS +—1, ——+Tn |= COSTn =
/& (x 4) f( 4 ") [—1, n=2k+1; ke Z;

I'padux ¢ynkmm flx) = sin(x+%) nepecekaer ocb OX B T.

—£+2nk; 0 | mox yrnmom E, aBT. 3—Tc+2nk; 0 | mox yrinmom 3_75;
4 4 4 4

B) fix) =x" —3x +2;

fx)=0:x*-3x+2=0; x=1; x=2;

fx)=2x-3; f()=-1,tgoy =-1noy =% — yToJ1, MO KOTOPBIM B
1. (1;0) rpadux pynxumm fx) = x> — 3x + 2 nepecexaer och OX;

f(2)=1, tgop =1 u 0, = 45° — yromn, moa KOTOpsM B T. (2;0) rpadux
dynxumn f{x) = x* — 3x + 2 nepecekaer ocb OX;

r) f{x) = —cosx;
fix)=0: —cosx =0;
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x= Ty 27nn,
2
x=-24 21k,
2
f(x) = sinx; f(g+ Znn)— 1, tga; = 1 oy = 45° — yrou, moJ; KOTOPHIM B
T. (g + 27, O] rpaduk GyHKIUH flx) = —cosx mepecekaer ock OX;
i _ _ _3n
! ) +21k |=—1, tga, =—1u o, e yTOJI, MOJl KOTOPHIM B

T. (—§+ 21k, 0) rpaduk ¢pyHkmu fx) = —cosx nepecekaetr ocb OX.

260.
a)

1
x-1

u\l

[ycTh 00 yrod, mojx KOTOphIM KacaTesbHas kK rpaduky ¢yHkimu flx) B

T. (xo; flxo)) mepecekaer och OX, To yrom [, mMOa KOTOPBIM 3Ta
KacaTesbHas nepecekaer ock OY, paBeH:

R .2 ISR S
B =a 2,th tg(oc 2) ctgo o0

- — 1. __ 1 S S
fx) x-1’f(0) 1; f(x) (x-1)2’th 70 1

B =% — yroi, nojJ kotopsM B T. (0; —1) rpadux GpyHKumM

139



fx) :;1 mepecekaeT och OY;
X—

onr-f-2)oo-to{ £}

1 1 1
f(x) == H th = ’ = 1’
2 Cosz(x_ZJ A

,%Tn — yroi, noj KoTopsM B T. (0; —% ) rpaduk QyHKIUH

fx) :% tg (x - g) nepecekaet och OY;

L
-0

B :% — yrodi, moJ KOTopsM B T. (0; % ) rpadpuk QyHKIIH

>

WA = - D% A0 =25 /() =51, 1B =

Ax) :% (x — 1)’ mepecekaer ock OY;

n

o ) coy=cin®ol.
r)j(x)—sm[2n+6j,f(0) s1n6 X

j’(x)=2005(2x+£),tg[3= 1, S _ 1! ;

6 SO 50 -3

B=n+arctg(%]=n—%=%—yron, o] KOTOPBIM B T.
3

(0 % ) rpaduk dpynkimu f{x) = sin (Zn +g) nepecekaet ocs OY.

20. [IpubamnxeHHbIE BHIYUCICHUS

261.

a) 2,016) = (2) + (2,016 — 2)-/(2);
() =43 +2, f(2) =48 +2=134;
A2)=16+2-2=20,

A2,016) =~ 20 + 0,016-34 = 20,544;
A0,97) = f(1) + (0,97 - 1)-f(1);
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AD=1+2=3, f(1)=4+2=6;
£0,97) =3 -0,03-6 =2,82;
6) f(x)=5x"—2;
A1,995) = f2) + (1,995 - 2) £ (2); A2)=2"—2>=28;
f(2)=516-22="76;
A1,995) = 28 — 0,005-76 = 27,62;
£0,96) = f{1) + (0,96 — 1)/ (1);
A1) =0, S()=5-2=3;
£0,96) ~—0,04-3 =-0,12;
B) //(x) =3x* - 1; A3,02) = A3) + (3,02 — 3)-/(3);
f3)=3"-3=24; f(3)=33*—1=26;
(3,02) = 24 + 0,02-26 = 24,52;
0,92) = f{1) + (0,92 — 1)/ (1);
AD=0, f()=3-1=2
£0,92) =—-0,08-2 =—0,16;
r) f(x) =2x+3; A(5,04) = f(5) + (5,04 — 5)-£(5);
A5)=5"+35=40; f(5)=25+3=13;
(5,04) = 40 + 0,04-13 = 40,52;
A1,98) = f(2) + (1,98 — 2)-/(2);
A2)=22+32=10; [f(2)=22+3=7;
A(1,98) = 10— 0,02-7 = 9,86.
262.
a) 1,002' = (1 +0,002)'° = 1 + 100-0,002 = 1,2;
6) 0,995° = (1 —0,005)° = 1 — 6-0,005 = 0,97;
B) 1,003% = (1 +0,003)** = 1 + 200-0,003 = 1,6;
r) 0,998%° = (1 —0,002)*° ~ 1 — 20-0,002 = 0,96.
263.

a) /1,004 = /1+0,004 ~ 1 +%~ 0,004 = 1,002 ;

0) \/25,012 = 5\/1,0048 = 5[1+%~0,00048): 5+0,0012=5,0012 ;

B) /0,997 =4/1-0,003 ~1 —% -0,003 = 0,9985 ;

T) \/4,0016 = 2\/1,0004 = 2(1 +%~ 0,0004J= 2+0,0004 = 2,0004 ;
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264.

T 1 b4
a) tgd4° =tg(45° - 1°) = tg45° —— ——— =1——=0,9651 ;
) tg g( ) = tg 180 so? 45° %
0) cos61°=cos X+ [ _sin & =l—@z0,4849;
3 180 3 2 360

Elx/gn

B) sin31° = sin &+ —~cos ~ = — + 2T _ 05151 ;
6 180 6 2 360
DetgdP~ctg T L _1_ T 09302
490 ,m 45
sin Z

265.

+0,04 |~ cos T —0,04sin = = B 0,04 = 0,8460 ;
6 6 2 2

n«/gl

a) cos(
-0,02 |= sin % — 0,02cos—=—-—-0,02 = 0,8560 ;
3 32 2

0) sin(
V3

8) sin| 40,03 |~ sin " +0,03cos ™~ = L +0,03%> = 0,5264 ;
6 6 2 2

wla o3

a

(o)}

1

T
cos? =
4

=1+2-0,05=101.

T '
) tg —+0,05 |~ tg— +0,05
) g(4 J e

266.
a) ;20 =(1+0,003)* = 1-20-0,003 = 0,94;
1,003
1
) -
0,996

1
B) 3
2,0016

=(1-0,004)" =~ 1 +40-0,004 = 1,16;

—(2+0,0016)° :% (1 +0,0008)" z% (1 - 3.0,0008) =

:é— 0.0003 = 0,1247:

1
0,994°

r) = (1-0,005)"> = 1 +5-0,006 = 1,03.

21. llpon3BoaHas B (pu3nke U TeXHUKE
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267.

a) Cxopocth: W(f) = x'(f) = —% (£ +2(£Y +5¢ =—F + 4t + 5 (m/cex);

6) W(2) = 2"+ 42+ 5=9 (m/cex);
B) OcranoBka: v=0: —* + 4t +5=0; =5 cex.
268.
w(t) = X'() = 3£ — 8t (m/cex);
w(5) =357~ 8-5 = 35 (m/cex);
a(t) =Vv'(f) = 6t — 8 (m/cex’);
a(5) = 6:5 — 8 =22 (w/cex?).
269.
o(t) = ¢'(t) = 6t — 4 (pan/cex);
w(4) = 6-4 — 4 =20 (paw/cex).
270.
o(?) = ¢’() =4 — 0,6¢ (pan/cex);
®(2)=4-2-0,6 =2,8 (pam/cek).
271.
W) = x'(f) = 66 + 1 (cm/cex);
a(t) = v'(t) = 12t (cm/cex’);

a)a=1 (cm/cex’): 12¢ =1, t=%ce1<.;

6)a =2 (elcerd): 126=2, ¢ Z%CCK.
7.
W(b) = X(0) = —% £ + 6t (wlcex);

a(f) =Vv'(f) =—t + 6 (m/cex’);
a)a=0:6—-¢t=0, t=06 cek.;

6) (6) = —% 62+ 66 = 18 (w/cex).

273.
YOO zﬁ ;
a(t) = V() :—#;

a(f) =—2v'(f) — ycKopeHHe MpOoNopLHOHATBHO CKOPOCTH B Ky6e.
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274.
Nmeem: W) = x'(f) = 61 — 2t
a()=v({)=12t-2;

F() = m-a(f);
FQ2)=m-(122-2)=22T.
275.

Nmeem: w(f) = x'(£) = 2t + 1 (cm/cek);
a(t) = V(1) =2 (em/cex’);
a) F=m-a=2-0,02 = 0,04 (1);

6) E(1) == (),
EQ2) =§ (22 + 1)%0,017 = 0,025 (JIx).

276.
p()=m’(l) =61+ 5 (r/cm).
a) p(10) = 6:10 + 5 = 65 (r/cm),
6) p(20) = 6:20 + 5 = 125 (r/cm).
277.
vi(?) = x/(2) = 8¢,
va(t) = x'(1) = 3¢;
vi() > () 8t> 3¢

3( =8 <0, 0<<8.
3 3

8 N .
Ipn ¢t € (O;EJ CKOPOCTH TIEPBOI TOYKH OOJIBIIE CKOPOCTH BTOPOH

TOYKH.

278.
Vorn =V1 V25

§§TH :V12 + V22 — ZVIVQCOS6OO;
vi =5 KM/,

w(f) =8 (t) = 4t + 1 (xkm/c) = 3600(4¢ + 1) (km/9);

Vom —\/52 +36002 (4 +1)2 —2~5~3600(4t+1)% (ﬂjz
q

:J%oo2 1612 + (36002 - 8 +18000 - 4) + 25 +3600% +18000 (ﬂ)
q
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