http://alexbooks.ucoz.com

Jlomanmiusig padora
o ajareope

M HA4YaJ1aM aHaJIn3a
3a 10 kiacce

K yueOHUKy «AnreOpa u Havana ananm3a. 10-11 xmace»
nox pen. A.H. Konmoroposa, M.: «IIpocsemenue», 2001 r.

y4e0HO-TIPAKTHYECKOE
nmocobue



http://alexbooks.ucoz.com

I'JIABA 1. TPUTOHOMETPUYECKUE ®YHKIIUN

§1. TPU'OHOMETPUYECKHUE ®YHKIIUN
I''IABHOI'O APT'YMEHTA

1. Cunyc, KOCHHYC, TAHT€HC U KOTAHTeHC (I0BTOPEHME)

1.
a) 45°=45°. L~ T,
180° 4
36°=36°—— =",
180° 5
180°=180°-—— =1;
180°
B) 60°=60° —— =2
180° 3
720 =720 %O,
180° 16
270° = 270° % =% ;
180° 2
2.
a)E:ISO =60°
3
T 900,
2
5—Tl:—25°;
36
T
B) =~ =30°;
i
3T 10
5
=180°

3.

. T . T
a) sm0+cosz+sm2 —=

5

N | =

B) 6sin%—20050+tg2 2:4;

6) 120°=120°. =21

180° 3’
3100=3100 2 =31%
180° 18
360°=360°-—— =27
180°
r) 150°=150°. % =",
180° 6
T 6T
216°=216°—_ = °T.
180° 5
90°=90°.—~_ -1
180° 2
6) & = 700
5
3—Tc=135°;
4
L 1))
9
r) 2T~ 20se:
4
3—n:270";
2
_Tm _10se,
12

0) 3sin§+2¢0sﬂ:+ctg2 §=2,5;

r) 3tg%—sin2 T cos? Z=3.
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Mo onpenenenuto |sino | <1, |cos B|< 1, mst mobsix oL 1 B
a) sinoe=-0,5<1; cosP= \/5 >1; tgy=-25;
CYILECTBYIOT O M 'Y; HE CYIIECTBYET TAKOTO 3HAYCHHs [3;
. 3
0) sino = g >1; cosfp=-22<-1; 1gy=031;
CYILIECTBYET Y; HE CYIIECTBYET TAKNX 3HAUCHUH O 1 B
. V10
B) sinot=1,3>1; cosf :T< I, tgy=
CYIIECTBYIOT 3, Y; HE CYIIECTBYET TAKOIO 3HAUYCHUS OL;

r) sinf = —% >-1; cosP=+/2,5>1 tgy=-7,5;

CYILICCTBYECT 3HAYCHMA Ol M Y; HC CYLIECTBYECT TAKOI'O 3HAYCHUA B

ToxecTBO: sin” oL+ cos> B=1.

a) 7 i 24 i =1, CYIIECTBYET TAKOE O
25 25 il Y ’

0) 0,42 + 0,72 =0,65#1, HE CyImECTBYET TaKoro O.;

2 2
J6 V3) 6.3 9
B) | — | +|— =§+§=§=1,CyHIGCTByeT Takoe o;

3

r) (——1 ( W =1, CyIIecTBYyeT Takoe O.

V535 )

.Toxc;[ecmo: tgf-ctgf=1

a) —=- R 1, cymiectByer TaKoe [3;

0) (\/3—2) (\/5+ 2): —1#1, He cyuiecTByeT Takoro [3;
B) 2,4-[—%J= —1#1, He cymecTByeT Takoro f3;

\/_2\/_

r) — =——=1, cymecTByer Takoe f3.
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a) oce(n;:%n} cos oL =—V —sin? o =-0,6;

sino. 4 coso, 3
tooL = =—; ctgo=— =—;
coso. 3 sinat 4

0) ae(g;n} sinot=—v1—-cos? o :@;
_ sino J15 o = COS® _ 3 415

~

gol=——=—; ct - = = :
& cosa 3 & sin o \/E

; 7

B) ae(O;E} cos o =—y1—sin? o =—;

3
tga_sinoz_ﬂ. Ctga_cosoc_ 7
cos ol 7 sino \/ﬁ

T) o€ [%;M) sina = —/1-cos” o :—%;

_ cosol _E

N | =
AN

sin o
= =——, ctgo -
cos ol 15 sino, 8

1go

a) cos? o.—cos* a+sin? o = coszoc—(coszoc+sin20c cos® o —sin? (x)=
= cos? oL —cos’ 0L +sin” o, = sin’ o
1-2cos’P _ (sinB —cosP)cosP +sinB+cosP)

5

— = - = sinf—cosp,
cosP+sinf3 cosP+sinf3
. i
eciu cosP+sinB #0, T.e. B¢—2+nn,ne z;
2 2 .2 .2 1 cosOL
B) lsin” ot+7g 0-sin” o) crgo = sin” o —————— = g0y
cos™ 0oL SIno
sin? -1 2 sin?7—1+sin’ tcos’ ¢ cos> ¢t
r) ———t1gt= 2 =-—5=-1L
cos 't cos ¢ cos” ¢t
T 4t . 4nm . W L
COS— - COS—— —Sin—-sin— 005() 1
15 15 15 15 _ 3)_1.
2

a = -
) 080,37 -sin 0,27 + sin 0,370 - cos 0,27 Sin(n)
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LI
6) 3 12 =tg£=1,
g 3 g12
tg£+tg3—n
g 10 "20 _, T _
1—tg£-tg3—rC 4
10 ~ 20
. 5w T . T Sw .
sin —-cos ——sin —-cos — sin —
r 18 9 9 18 6 _1

.5 . Tn 5T m —cosm 2
sin ==+ sin — — cos — - cos —
12 12 12 12

10.

a) [Ipu ae(g;n), cos o = —y/1—sin? =—%;
npu Be(g;n), sinoc:xll—coszoc:%;

. . 24 . 11
s1n20L=2s1n0c~cos(x=—2—5; cos 2B =cos? B—sin’ p=— .

169

. . . 1
sm(OL—B):sma-cosB—cosa-smB:6—§;

cos(ot+B) = cosot-cosp—sino.-sinf = —%;

6) Ilpu oe (%’tm} sino = —/1—-cos? p =—0,8;
npu Be(ﬂ'&%ﬁ} cosBz—Vl—sinz[}:_l_S;

17

sin 20 = 2 sin ot - cos o, = —0,96;
cos2PB = cos? [S—Sin2 [3—ﬂ
289’

sin(oc—B)zsinwcosﬁ—cosousin[i:%;

cos((x+[3)=cos(x~cos[3—sinoc-sin[3=—£.



http://alexbooks.ucoz.com

11.
2sino-cosB—sin(o—p)  sin(o+p)
= = 1g(o+B)
cos(a—B)—2sino-sinp  cos(ot+p)
1—cos o+ cos2a 2cos? o.—cos o cosa
0) —; : =— — = ——— =clgo;
sin 200 —sin o 2sino-coso—sin ot sino
\/Ecosoc—Zcos(n+0c) )
4 sin o
B) = =1ga;

2 sin(;t + (x)— \/Esin o cosa

r) ctgzoc(l —cos 20c)+ cos? o = ctgzoc -2sin? o+ cos? oL = 3cos ot
12.

L Int . b . T 5T b T
a) sin— =sin| T—— |=sin—; cos| —— [=cos| ——27 |=cos—;
8 [ 8) 8 ( 3 ] (3 j 3

tg0,6m = —1g0,41 = —tg Z?Tt; ctg(— 1,27‘5) = —ctg%;
0) ¢ @—t T sin _om ——sinﬂ——cosl'
€5 78y 9 9 18’
cos 1,81 = cos 0.21; ¢1g0,97 = ctg(n—0,1n) = —c1g0,1m.
13.

a) 8sin%~cos%ﬂ-tg4%~ctg7—n= 4[—l)~\/§~(—1)=2\/3_;

4 2
0) cos2(n—oc)~tg(n+0t)~tg(37n—aj+ sin(21t—0c)-cos(§+oc)=
=cos’oi+sina - sina =1
3t . Sm n T . T b4
B) 10ctg — -sin—-cos— = 10ctg—-sin—-cos— = 5;
4 4 4
2

S 20 .
sin” (n 1) —cos(2m—1)= &t—cost=l.

) ————~
. (37: ) 1—cost
1+sin 7+t

14.

It . W . T T 2
a) sin— —sin— = 2sin—-c0S — = —— — BEPHO;
12 12 4 32

11w T . . In . n
0) cos—— —cos— =—2sin—-sin— = —sin— — BEPHO;
24 8 6 24 24
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.1 . Tn LT T T
B) sin —— +sin— = 2sin —-cos — = 2 cos— — HE BEPHO;
18 18 2 9 9

T) cos%+ cosg = 2cos%~cos§ = \/Ecoss—rE — BEPHO.

15.

o (m 3n o
a) o€ | m;— | cleaoBaTeNbHO, —€ | —;— cos <0 sin— > 0;
2 2 1274 2

1+cosoc 26 . 200
cos—= - 1-cos® —
2
.o
SII’IE
tg—= =-5;
g (x b
cos —
0) ae E;n CIIeIOBATEILHO, ge EE u cosa<0, cos— >0 sma>0
2 21472 2 2
cosoc=—\/1—sin20c=—i; cosg— 1+cos(x _—
5 2 2 10
o W0 o My
sin—=,[1-cos” —=———; tg—= =3
2 10 2
cos —

3n o (3n o .o
B) o€ [ —;2m | cnemoBarenbHO, —€|— ;T | cos—< 0, sin— > 0;
2 2 4 2 2

o 1+cosa T2 .o 1-cosa \/5
cos—:—wf—:——; sin— =, |——— =—;
2 2 10 2 2 10

.o
My 201
COS% 10 k 7\/5) 7

3n o (m, 31‘C
T) o€ | m— | ciemoBaTenbHO, —€ u
2 2 (274

o .o [ . 15
cosa <0, cosE<O, s1n5>0, cos oL =— l—smzoc:——,

17

g =
2
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o I+cosa 1 \/ﬁ .o s Ol 4«/ﬁ
Cos—=~— =- =- ; sin—=,/l-cos” — =———;
2\ 2 J17 17 2 217

16.
a) a=0,19 (pan);
sino = 0,1889; coso = 0,9820; tgo = 0,1923; ctgo = 5,200;
0) aa=1,37 (pan);
sino = 0,9799; coso = 0,1994; tgo. = 4,9131; ctgo = 0,2035;
B) a.=0,9 (pan);
sino = 0,7833; cosa = 0,6216; tgo. = 1,2602; ctga. = 0,7936;
r) a=12 (pan);
sino = 0,9320; cosa = 0,3624; tgo. = 2,5722; ctgo =~ 0,388.

17.
a) 17° = 0,2967 (pan); 6) 0,384 (pan) = 22°6";
43°24" = 0,7575 (pan); 0,48 (pam) = 27°30"7”;
83°36" = 1,4591 (pan); 1,11 (pam) = 63°5'54”;
71°12" = 1,2601 (pan); 1,48 (pam) = 84°47'52".
18.
3n
a)/=0-R=2-1=2 (cm); 6)Z=T-6:4,5n (cm);
on
B) I=0-R=0,1 (m); r)l=E~6=9n (™).
19.
oR? ) aR? 3m , ,
a) S=——n=1 5 0) S= =— (¢ ;
) 5 (v”) ) 5= (em?)
2 Sn 157
B) s:‘”; =005 (M); r) §=--37==% ().
20.

a) I=-2R=0R, ciemoatensHo 0=2 (pan);
6) P=2R+l - ecth nmepumerp cexTopa, T K. JJIMHA JTyTH PaBHa /,
I=0R, Takum o6pazom 31=P.
CnenoBarenbHo, 300R=2R+0R, o=1 (pan).
10
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21.
a) 3sin| 20-1 +2cos(3a—m)= 3s1n£—2coss—n:—£;
4 4 4 2
6) sin’ o-= +3tg sm_3m =sin2£+3tg sm_3m =
3 4 2 3 4 2
=sin2£—3ctg£=—2;
3 4 4

B) 4cos 30-2 +ctg o+ =4sin£+czg£=3;
6 12 6 4

r) cos(a+€J tg (2a+§)=cos(a+§}ctgz2a=

2“@
.

=cosZctg? L=
6 g 3

22.
l+2got  coso+sin o
I+ctgo.  sino+cosa

-1goL = 180,

Ecmm oce(3— ZRJ TO sinoe<0 u

sin o, = —/1—cos 0(——1/ - % ;

5
g0 = ——:—
& 13 13 12
5
sinot+coso.  fgo+1 1+Z

sinoi—coso zgo—1 5 _,

Cos 0L+ CIg0l oS a1 +sin (x)

=1+sinq;
crgol cos o

npu ae(n;%) sinot< 0 u sino=—y1—cos® o ——i
3-242

I+sino = ;
3

r) sin? o.—cos® p=sin’ B—cos® o= —(coszoc—sinz[i)=—0,5.

11



http://alexbooks.ucoz.com

23.
T
a) Ipu OL€ (0;5) HMEEM:
1 —to0= sinot _ sin®or 1 .
[cod o cos®.  cosOL cosoc\/1+tg‘2(x
6) mpu o (O;g) UMEEM:

\/1+cosoz _\/l—cosa =\/(I+cos(x)(1+cos(x)

sSino: 1+tg2(x =sino.-

1—cosa 1+cosa 1-cos’ o

~ \/ (1-cos o)1 —cos o) _ 2cosa _ 2ctgo,

1-cos? o sin o/

B) IpH OL.€ (0;%) HMeEeM:

xll—sinzoc_cosoc_ coso
sin o sin o ll—cosz o ’
r) \/sin2 a+tgla-sin? o = \/sin2 a(1+tg2(x):
1 1
:tga: = =
\/ctgzoc \/cos2 (x(1+ctg20c)

1 T
= , ecim o€ | 0;—
\/cos2 oc+ctg20L~cos2 o 2

24.

2 (ZQ){ E(Za]}[za}

tgo +tgf N tgo—tgf _1
ig(a+B) igla—p)

ool el

o— o- —sin ot-si
cos( B) _ cos cosf s.1n sin 3 _ ctgB—1ga.
cosa-sinf3 coso-sinf3

—tgo-tgB+1+tgo-tgf = 2;

12
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25.
a) (sin2 {+2sint-cost—cos> 1)2 = (2sint~cost—(coszt—sinzt))z =
=sin? 2¢—2sin 2¢-cos 2t +cos> 2¢ =1 —sin 4t

cos 0L —2sin oL —cos50, 2sin30(sin 20— 1)

. —— = . =1g30;
sin 50.—2cos30,—sin 0, 2cos3ou(sin 20, — 1)

1—4sin®t-cos®t 1—sin®?2t cos’2t
B) = = =cos2t;
cost—sin? ¢t cos 2t cos 2t

sino + 2sin 20t + sin 30 2sin20t- coso. + 2sin 20
= =1g20q,;
coso.+2cos20.+cos30 2cos20-coso+ 2cos 20

26.

t t .ot 2
cos™ — cos”——sin“— 1-tg°—
a) cost = - 2 2=

t .ot t
cosZE+sm27 00525 1+1g° —

B B 2 sing cos? % 2tg E
0) s1nB=251n5-c055= B B B_ 2|3;
2

COs— CO +sin? 1+1g
2 2 2

27.

. T n 1 . wm 11
a) sin—cos—=—sin—=—-—
12 12 2 6 22

. 21
2sin—cos—
2n _ 6 9
18)

0) sin7—n—sinl :
18

8

2 [ 1-cos™ 14cos™ 2
TtJ 4 4 :[ﬁJ 1

B) (sm T cos? X
8

13
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2. Tpuronomerpuyeckue PyHKIMU U UX IPaPUKu

29.
Touka PoMMEET CIENYIOIINE KOOPINHATEL:
0 @[ G2 ) oo

30.

a) oe (0;%) — I ueTBepTs;

oe (n; 3775] — III yeTBepTs;

ae (— - g) — III yeTBepTH;

14

REIR I G UYER Y
o [?‘5} [‘5’7} 0-1)
Jz

> |
——
—
N | =
|
S
——
=3
=
N—

R

0) ae (3775;275) — IV geTBepTs;

3

oe (775 ;275) — IV uerBepTs;

oe [—%n;—%] — Il yeTBepTH;
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B) O [3%;215) — IV uetBepTh; T) Q€ (g, TC) — Il uerBepTs;

ae (—g;OJ — IV uetBepTs; ae [—5775;—275) — IV uerBepTs;

oe (g, n) — Il ueTBepTH; oe (n;%) — III ueTBepTH.
31.
a) sin%cos%tgl&t = —sin37ncos£tg0,37t <0

6) sin1-cos3-ctg5=sinl-(~cos(n—3))-ctg(2n-5))=
=sinl-cos(n—3) ctg(2n—5)> 0;

B) sinl,3m- cos%t- 1g2,9 =—sin 0,3w- cosz—g7t . tg(ﬂ: - 2,9) <0;

r) sin8>0, Tk. 2,5<8<3m co0s0,7>0, TK. E>O,7>O;

1g6,4>0, TK. 2m<64< 5775; oaToMy, sin8-cos0,7-71g6,4>0.

32.
a) sin4mw=0;cos4n=1; sin(—n) =0; cos(—n) =-1;

0) sinS—7t = l;coss—nz 0; sin _Hm)_ L; cos _Hm_ 0;
2 2 2 2
B) sint=0;cosw=—1; sin(-27m)=0;cos(-2m)=1;

.9t .om o 4
r) sin—=sin—=1cos— =cos—=0;
2 2 2

. 3n . 3n 3n
sinf —— |[=—sin— =1;cos| ——
2 2 2

33.

(3n J .
a) y=cos| 7+x =sin x.

0.

Takum oOpa3omM, rpaduk JaHHOH (QYyHKINHU €CTh CHHYCOUA, T.€.
HMeEET Iepuos 2T.

15
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6) y=—sin(m+x)=sinx
CMOTpH NYHKT a).

B) y= cos(g—sz sin x
CMOTpH IYHKT a).

r) y=1g(x+m)=tgx

Taxum oOpazomM, rpaduk qaHHON QYHKIMU ecTh rpaduk GyHKIMN
Y=Igx, T.C. UMCCT NCPHUOJ TT.

'y
L y=tglc+m)
1 §eren
n i3
-zl /17 X
RN z -
2 i 2
g =1
34.
1
a) B,(x;y) =05 x>0 6) x=-—, y>0

AY

16
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B) xzﬁ, y>0 T) y:—ﬁ, x>0
2 2
AY Ay
Pa
£
2 él >
\J X
3s.
a)
ﬁ Py
0’5 --------
(A
K/l ]
B)
2y
/ £
\’- 3 D
36.

a) y=sinx+2; D(y)=R;
1. sinx e[-111, 10 E(y)=[L3]
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0) y=1+tgx;

T
T.K. QYHKIMS y={gx HE ONpe/eIeHa B TOYKaX BUaa E+ T , TO

D(y):R\{§+7tn| ne Z};E(y):R

,i
1
H

o
EN L P S

r)y=3+sinx,
D(y)=R; T sinxe [-11], 10 E(y)=[2:4]

*
y
L4 y=3+sinx
2
t-1
0 X
2% 3n -« T T T 3¢ 2w
2 2 2 2

37.
a) y =2sinx;

D(y)=R; Tk. sinxe [-1:1], To E(y)= [-2:2]

18
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y = 2sinx

BERY KR W) m X
2 2 2
-2

D(y)=R; . cosxe [-11], 10 E(y)z[_%;ﬂ

f\ |
(5% -'Kﬂ
2
1

0) y=——cosux;
) ¥y 5

y A
1 y=-=—=Cosx
= 2//_\
* [) . i =3 X
2 - -z = _—
2 " ’2,\ 12 4 2\2-”/
)

B) y=0,5-1gx;

T.K. (I)yHKIII/IH Y=Igx He oIpe/ie/iICHa B TOUYKaxX BUaa E +Tn.ne z;

D(y):R\{§+nn|ne Z}; E(y)=R

y »
¥ =0,5tg
L~
0,5 f=-e-
1
i
1Y AN Y FNIEV AT
2 4 a2 4 214 4 72
0,5
3.
T) y:—Esmx;

D(y)z R; TK. sinxe [—1;1], TO E(y)z [—1,5;1,5]

19
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y = -1,5sinx

38.
a) y=sinx;
Touku nepeceueHus rpadurka 1aHHOH QYHKIMU C OCSIMH KOOPJIUHAT:
(Ttn;O), ne Zz, (0;0),
06) y=1+cosx;
Touku nepeceyenus rpaduka JaHHOH QYHKIUH C OCIMH KOOPIHMHAT:
(m+2mn;0),ne Z;(0;2),
B) ¥ =COSX;

Toukn nepeceuenus rpaduka JaHHON QYHKINHU C OCSIMH KOOPIHHAT:
B
(§+nn;0}n €’z (0;1);

r) y=sinx—1I;

Touku nepeceueHus rpadurka 1aHHOH QYHKIMU C OCSIMH KOOPJIUHAT:
T
(5+nn;0)n IS (0;—1),

39.
a) y=x2-3x;
niepeceueHus ¢ ocekto OX: (0;0) u (3;0);
nepeceueHus ¢ ocsto OY: (0;0);
6) y=sinx-15;
mepecedeHus ¢ ocbro OX epaduk pyHkyuu He umeem;
mepecedeHus ¢ ocbro OY: (0;-1,5);
B) y=2,5+cosx;
nepecedeHusi ¢ ocbro OX epaduk pynkyuu He umeem;
nepeceuenus ¢ oceto OY: (0;3,5);

1
r) y=—+1
X

nepeceueHus ¢ oceto OX: (-1;0);
mepecedeHus ¢ ocbro OY epagpux ynxkyuu ne umeem.

20
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§2. OCHOBHBIE CBOMICTBA ®YHKIUM

3. ®yHKUUH U UX rpaduku
40.

0 16)=sso{ x5} (-2 07022 -2

4 2 2’

B) f()=vsx=x?; 1(0)=0; f(1)=2 /(2)=6;
1) f(x)=2-sin2x; f(—%)=3;f(0)=2;f[5—njzi.

12 2
41.
a) f(x)=x*+2x; 6) f(x)=1g2x;
Fxo)=x3 +2x; fla)=1g2a;
Fle+1)=1*+41+3; S(b-1)=1g(26-2}
B) f(x)=l+l; T) f(x)chos%;
f(x0)=L+l;x0 #0; f(z)=2cosZ;
X0 3
f(a+2)=ZI;; f(h+n):2cos[§+§J
42.

I'padurom pyHKIIMK Ha3bIBaeTCS QUTYpa, Y KOTOPOI KOKIOMY

3HAYEHMIO apIyMEHTa COOTBETCTBYET OJIHO 3HAUCHUE (DYHKIUH,
HO3TOMY:

a) ¥ T) — SBJSIIOTCS TpaKaMu:
0) ¥ B) — HE ABIAIOTCA TpadUKaMI.

43.
a) D(f)=R\{)<:x2+4x+3=0}=R\{1;3},
6) D(f)= {x;x2 -9 o}: (—oo=3]U [Bs+eo )
B) D(f)=R\{fr:x? +2x-8=0}= R\ {422}
r) D(f):{x:36—x2 zo}: [-6:6]
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44.
2) D(f)=R\[o} 6)D(f):R\{§+nn|ne z};
8) D(f)=R\{w| ne z} r) D(f)=R\{0}

45.
)y = 2c0s (x-7): D(y) = R: E(y) = [-2: 2J

6)y=2+ %3 - D(y) = R \{x: x-3=0} = R\{3};

E(y) =R\ {2}, T.x. 4 #0;
x-3

B)y= —— —1;D(y) =R\ fx: x+1=0} =R\{-1};
x+1
E(y) =R\ {1}, T.x. —— 20;
x+1
r)y=3+0,5sin (X"‘% ); D(y) =R;

E(y)Z[g;g],T.K. sin (x + %)e -1; 1].

46.
a) D(f) = [-5; 6];
6) D(f) = [-6; 4]; E(f) =[-2;2];
B) D(f) = [-6; 1,5) U (1.5; 6]; E(f) = [-3; 3);
r) D(f) = [-4; 3], E(f) = (-1; 4].
47.
a) D(f) = [-2; 4]; E(f) = [-3; 3];

ay

3

/- fx)

2/ ———s
3%

6) D(f) = [-5; 3]; E(f) = [2; 6];
22
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JIX

48.
a) I'paduk ¢ynkmm y = l-l- 2 ectb rpaguk QyHKIMM y = 1 co
x x

CABUI'OM Ha ABC €AWHUIIBI BBEPX BAOJb OCU oY.

I'paduk Ppynxunm y :;2 ecTh rpaduk QyHKINHN y = 1 CO CIBUIOM
x— x

Ha 2 eauHUILIBI BIipaBo 1o ocu OX.

6) I'padux ¢pyHKIMK y = cOs X — 3 €CTh y = COS X CO CABHIOM Ha 3
enuHubl BHU3 110 ocu OY.

T
I'paduk GpyHkumm y = cos(x +Z) €CThb y = COS X CO CJIBUTOM Ha ”

BieBO 10 ocu OX.

23
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7
y= CO x+z)
y

E

= CO!
I
n
INSN/ANIV/&
=\ N\ 7™
2
N/ \ g
\/ ? \/f
4
B) I'paduk dpynkumm y = 4-x* ecTb y= -x* O COBHrOM Ha 4 CIMHHIIBI
BBepx 1o ocu OY.

I'padux GyHKIMH Y = - (X-2)> €cTh y = -X* CO CIBHIOM Ha 2 €IMHUIIbI
BIpaBo 1o ocu OX.

y=—x-2y
r) 'paduk pyHkumu y = sin X + 2 ecTb y = Sin X CO CABUIOM Ha 2
eauHuIb BBepX 1o ocu OY.

. o . T
I'paduk dyHkmu y = sin (x + g) €CTh y = Sin X CO CIABUIOM Ha —
B11€BO 110 ocu OX.

yll
3 y=sinx +2

24
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49.
a)
6)

B)
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50.
a)
y=1+2sinx Y 3
a8 z /
2 2 X
o 0z \_/
2 -n \/‘7_1 3 n yz4
0)
y 3
£ e
___-—"
E R e
PPt y=4x+1-1
1 id
I”'
—1! 0 1 2 3 4 5 6 7 8 9 10 X
-1
B)
y
L o5
o X _EZojooz E] X
A T Y B A S
/—\\\\’///’pl
-1,5
y=0,5cosx ~ 1
r)
yl
5 .
4
] y=2+x-1
3
24 .....
Ao
!
| )
-1 01- 2 .3 4 5 6 7 8 9 10 X
51.

a) f(x) = {_"; 20 -2 f(—%] - %; f0)=0; f(5)=5.

6) f(x) = {i;l iij f(-2)=3; f(-1)=0; £0)=-1; f(4)=15.

26
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_ | sinx, x>0; L T . I o f(®)=L
B)f(x)_{cosx—l, L <o. f[ 2) 1,f[ 3) 2,f(O) O,f[6j >

I, x>0
) f(x)=10, x=0; f(-1,7)=1; f(-+/2 )=-1; f(0) = 0; £(3,8) = 1.
-1, x<0.
52. B
a)
AMBN ~AABC ¥ KO3(pGHUIHEHT mo100us x
X M, k N
paBeH —, T.€.
n h
Sapc _x° ¢ _bh.x?_bx’ A c
Swvg 2 M T2 2T on P
bh . x*
S mnc =S ac —Smna :?(17), npuyem x[0;4].
2
6) S = K-
2 s c
B) P(0t)=2r+/=r(0+2); . >
r) |AC| =|BD|=a+2 ; e /
|PD| = a2 Sycp _24° _a® %k
2x Synp 4x? 2x2 o
D
T.€. SMNszZ; A /M
Susen =S acp—Synp=a"—x>, IpHUeM xe [0;¥]~
53.
3x-2 3x—-220; 2
= ; D(y): D)= 2) U2+ ),
a) y x2 e s ( ) {xz—x—2¢0;2> (J’) [37 )U( B )a
2
—-3x—-4
6) y=—"
) 16—x>
2
-3x-420;
D(y):4* ~77 = D(y) = (—ooi=4) U (~4:=1]U (4:+e0);
16 —x~ #0;
_Ax+2 Jx+220; 03003,
B) Y3 D(y)'{3—2x¢0;:>D(y)_[ 292)U(2>+ )-

27
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4—)62 4—x2>0'
= ; D(y): =" = D(y)=[-2;0,5 0,5;2].
f y =S D ){1_2”0;:} () =[-20.5)U(052]
54,
a) y=1+sin’x; D(y)=R; E(y)=[1;2];
6) y=""1; D() =R/ {0} E)=R/ {1}, Tk ~#0.
X X

B) y=vx? +4; D(y) = R; E(y)= [2:+e0);
r) y=1,5-0,5cos’x; D(»)=R; E(v)=[1;1,5).

55.
a)
4y
s, 4
\\ y=|)‘I '/
. ',’
\\\ 1 '/’ y= |x—1|
S, ‘
~]/ o
01 2 X
0)
B)
1y y=v2x-2
4
3

28
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r)

y=3-x

56.

a)

sin3x -1

y

6)

y=

evmnwunsf 2

/

29
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B)
L3
y 2 y=1+cos2x
-1
X
- -5 I % .
r)
y
3
2 weesenmacs, / y= 1+ lJ;
(____HII‘- 2
1
OII 2 3 4 5 6 7 8 9 10 11 12 13141516=x
4. YeTHble M HeyeTHbIE (PYHKIUM.
IlepuoanyHOCTE TPUTOHOMETPUYECKUX (PYHKIMI
57.

a) f(x)=3x*-x"; f(-x)=3(-x)*(x)" = f(x);
6) fx) =" sin~: f(-x) = =x" (=sin ) = /(x);
B) /(x) = x%cosx; f(—x)=(=x?)cos(—x) = x> cosx = f(x);
D) f(x)=4x° —x%; f(=x) = 4(—x)° = (—x)? = 4x° —x? = f(x).
W nns Beex f(x) (u3 myHkToB a) 6) B) 1)) D(f)=R.
58.

cosSx+1
8) f(x) = ﬁ
D(f) =R/{0} — cimmerprunra otHOCcHTENbHO (0;0);
cos(—5x)+1 cos5x+1
f =-X)— = = ’
6) f(x)= sinzx.
’ -1

D(f)=R/{ £ 1} — cummerpnuna otHocutensHO (0;0);
2
S(=x) = = f(x);

sin?(—x) _sin“x
(—x)* -1 x*-1

30
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X
2sin—

B) /(1) =— 2.

D(f)=R/{0} — cummerpruna otHocurensHO (0;0);

2 sin(—i) 2sin "~

- 220
e L

COS)C3

r) f(x )—

D(f)=R/ { + 2} — cuMMeTpudHa oTHocuTensHO (0;0);

3
S(=x)= = f(x).

cos(—x3) _ cosx
4—(-x)* 4-x*

59.
a) f(x)= x’sin x%; f(-x)= -x’ sin(-x)* = -f(x);
6) f(x)=x"(2x-x); f(-x) = x*(-2x+x°)= -f(x);
B) f(x)=x"cos3x; f(-x)=-x"cos(-3x)=-f(x);
Df(x)=x(5-x%); f(-x)=-x(5-(-x)*)=-f(x).
U nns Beex f(x) (13 myHkroB a) 6) B) 1)) D(f)=R.

60.
8) () ==

D(f)= R/{O} — CUMMeTpHUYHa OTHOCHTENbHO ToukH (0;0);
(=)' +1 x4l

x+1

X = o = =
3
6 f _ COS X .
) ) x(25—x%)
D(f)=R/{0; £ 5} — cummeTpuuHa otHOCUTEILHO TOYKH (0;0);
N cos(—x3) P
fox) == 0 ==
. . 3x 3x ()
R A e e A
x s1nx

r) fix )—

D(f)=R/{ i 3} — cumMmeTpuydHa oTHocuTenbHO ToukH (0;0);
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(=x)°sin(-x) _ x’sinx _
(—x)2—9 29 S@.

[ostomy, ¢ynkmmm f(x) (M3 myHKTOB a) 06) B) T)) SBISIFOTCS
HEYETHBIMH.

S(=x) =

61.
1) f-uetHas:
a) 0)
4
B)
5 \4
2)
f — HeuerHas:
a) 0)
gy 1Y
X 3
_4 0 - 0 6
4
J -3
-4 4
B) r)
217 Y R4
\ AN x
_5 ) -2 s \ = - 5 \ »
-2 »
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62.
a) f(x+T)=f(x+4m) = sin(% +2m) =sin % = f(x);

6) flc+T)=f(x+ g Y=2tg(3x+ T )=2 tg3x= f(x);
B) flx+T)=f(x+ g) =3cos(4x+2m) =3cos4x = f(x);

r) ix+T)= f(x +3m) = ctg(g +m) = ctg%.

[Moatomy, gucno T siBisieTcst mepuoaoM QpyHKIIH f{x).
63.

Oynkiun f(x) (13 MyHKTOB a) 0) B) T')) €CTh JIMHEHHBIE KOMOMHAITIH
3JIEMEHTAPHBIX TPUTOHOMETPHYECKUX (YHKIMH (Sin X, COS X, tg X, ctg X),
KOTOpBIE SBIISIIOTCA TNepuoandeckumu. [lostomy u  ¢ynkmmu f(x)
SBJIAIOTCS MEPUOANICCKUMH.

64.

1 . x
a) » ZESIHZ;

HaumeHbImmiA MOMOXKUTETBHBIN Teproa QYHKIMKA y=sin X ecTb 27,
MI03TOMY HaUMEHBIIHHA MOJIOKHUTEIBHBIN Meprnol GyHKINH Y (X) paBeH

7=2" _gn
1/4
3x T 21
6) y, =3tg>r: T=_"_ -~2T.
) 1 =308 32 3
27

B)y;=4 cos 2x; T = - =T

T

x
r =5tg—; T=——-=3m.
)y =5tg 3 73

65.
a)y =sinx cosxzsmzzx; Tzzjn:n;

6) y=sin x sin 4x - cos X cos 4x=-cos 5x; T = z?n =%n;

. 2n
B) y= sin’x-cos’x=-cos 2x; T = 7 =T

. . . 2t W
) y=sin 3x cos X + cos 3x sin x=sin 4x; T =T = 5;

rae T — HauMEeHBIIHIA TOJOKHUTEIBHBIN Mepruo GYHKIUH Y(X).

33
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0)

r)

67.
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X n
B)y=tg—; T=—-=2m1;
)Y gZ 1/2
X
Y—@E
1
5 .3 = 3 -3 = 38
-3% 2 ~u/"3 = 2 2 2 = 3 3x
T
/ 4 /
r) y=sin 1,5x; T—lznzé;

a

W
AN
3 3

4

rae T — HauMeHbBIINH TOJIOKUTENBHBIN TIEPUOJT (byHKI_II/II/I y(X).
68.

a) He mpaB, T.K. T JOJKHO YJOBIETBOPSTH PAaBEHCTBY f(x+1)= f(x)
st Vxe D(f);

0) He TpaB; B) HE MPaB; I') HE MPaB.

69.
a) y=sinx +ctgx - x; D(y) =R\ {nn,ne z };

y(-X)= -sin X - ctgx + X = -y(X) — (QyHKUUs HEeUeTHa;
b

0) y= | | ; D(y)= R\{—nnez}

sinxcosx sin2x

y(- x)— =—y(x) — QyHKIHUA HEYETHAs;

B) y=x"+tg’x+xsinx; D(y)= R\{ + mk ke z}

Y(-X)=(-x)*+tg*(-x)+(-x)sin(-x)=y(x) — byHKIMs UyeTHAs;
tgx cigx

r) y= | | ; D(y)=R\ {% NE z};

35
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—tg +cigx

y(- X)—W =—y(x) QyHKIMS HEYeTHAS.
70.
sin x
a) y=———j;
x” -1
D(y)=R\{l} — HecumMeTpHYHas OTHOCHTEIBHO HyIs, II0ITOMY

y(x) — ¢dyHKIUs o01ero Buaa;
x+sinx

6 ———; D(y)=R\1{0
) ¥= x—sinx =R}
y(-x)=— —sinx =y(x) — (yHKUUS ABISIETCS YETHOM;
—Xx+sinx
vI- -x220
B) y=——— - ; D(y): 20 = D(y)=[-1;1) — He cummerpuuHa

OTHOCHTEJIBHO HYJIS, T.€ y(x) — QyHKUus 00m1ero BUA.

r) y= X+igy ; D(y)=R\ {0;£+1tn\ne z} .
X 2
y(=x)= TYigy  xtigy =y(X) — (yHKIHSA ABIACTCS YETHOM.
—X-COSX XCOSX
71.
a) u3 TpaduKa BHIUM, YUTO

GbyHKIHSA CUMMETpHYHA
OTHOCHUTEJIBHO ocu 0X,
modToMy  (QyHKIMS ~ SBISECTCS
YETHOM.

36
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06) U3 rpadpmka Bugmm, dUTO

byHKIMA CUMMETPHYHA
otHocutenbHo  Touku  (0;0),
no3ToMy  (DYHKIUSI  SIBIISIeTCS
HEYETHOM.

-1

72.
a) h(x)=f(x)g*(x), rae f - yeTHas u g - HeueTHas QyHKIIHL;
h(-x)=f(-x)-g*(x)= f(x)-g*(x)=h(x).
T.e. h(X) — yetHas QyHKIMS;
6) h(x)=f(x)=g(x), rae f u g ueTHIC QyHKINH,
h(-x)=f(-x)-g(x)=f(x)-g(x)=h(x),
T.e. h(x) — yeTHas GpyHKIUS;
B) h(x)= f(x)+g(x), rue f u g HeueTHBIE QyHKIUM;
h(-x)=f(-x)+g(-x)=-(f(x)+g(x))=-h(x).
T.e. h(X)HeueTHas QyHKIHS;
r) h(x)=f(x)g(x), Toe f u g HeUeTHBIE HYHKINY;
h(-x)=f(-x)g(-x)=(-f(x)(-g(x))=f(x)g(x)=h(x),

T.e. h(X) — yeTHas QpyHKIHS.

73.

a). y:sinzx:ﬂ; TZEZTC.
2 2

0). y=tgx-ctgx=1, mpuaem D(y)=R\ {%k,k ez } ;

i
OueBuyHO, utO 7T = E;

. . 21
B) y=sm4x-cos4x=sm2x-coszx=—cos2x; T= > =7,

2
r) y= sin > + cos =1l+sinx; T=2—n=21r;
2 2 1

rae T — HAMMEHBILU OJOXKUTEIbHBIN nepruo] PyHKIUH y(X).



http://alexbooks.ucoz.com

74.
a)
2 y=1-cosl5x
- n 2 = 0 u x - X
) Y 3 3 3 T
0)
B)
r)
T
=tg 2Xx ~—
'Y} y g(x 3
B |
-
H ’ it
& .3 .} Rz & 3
12 6 % )’12 4 3 n 6
4.4
75.

Honyctnm, ¢ynkmusa y=f(x) umeer nepuon T, 1.e y(x+T)=y(x), Torna
i pyHkmmn yi=af(x)+b:

38
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Vi T)=a(y(ET))+b=ay(x)+b=af(x)+b=y,(x). Ipmaem D(y;)=D(y).

IToaToMy y/(X) sIBISIETCS IEPUOUIECKOM.
76.

a) y=x"-3; npu x=1 (€ D(y)):

y(x+2)=y(3)=6£1=y(2).

T.e. T=2 ne nepuox pyHKIMHU Y(X);

6). y=cosx; Ilpu x=n (€ D(y)):

y(x+2)=cos(mt+2)=- cos2#-1=cos(n)=y(T).

T.e. T=2 - ve mepuoxa GpyHKIHA Y(X);

B) y=3x+5 ecthb (QYHKIMS HE Nepuoguyeckas, T.e. 1=2 He MepuoJ
dyHKimy y(X)

r) y= | X | ecTp (QpyHKIUS HEe TEepHOIMUEcKasi, T.e. T=2 — He Mepuon
byHKIMA Y(X).

5. Bospacranue u yobiBanue GyHKIOHil. JKCTPEMYMBI.

77.
a) x € [-7;-5]U[1;5] — npomexyTok BopacTaHus ;
X€E [— 5; 1] v [5;7] — MIPOMEXYTOK yOBIBaHUS;
Xmaxlls; Ymaxl :5; Xmax2:5; Ymax2 :3; Xminlzl; Ymin1:73;
6) x € [-6;—4]U[-2:4] — npomesxyTOK BospacTanus;
x €[-4;-2] U[4;5] — npomexyTok yObIBaHNS;
Xmax1;4; Ymaxl :3; Xmax2:4; Ymax2 :53 Xminlz“z; Yminlz_z;
B) X € [— 3;3] — IPOMEXKYTOK BO3PACTAHUL,
xe [— oo} 3] v [3;+ oo) — MPOMEKYTOK YOBIBaHMUS;
Xmax1:3; Ymaxl :2; Xmin:_?’; Ymin:_z;
r) x€ [-4;-2]U[0;2] U[4;6] — pOMEKYTOK BO3PACTAHUS;
xe [-6;-4]U[-2;0] U[2;4] — TIpOMEKYTOK YOBIBAHHS,
Xmaxl_‘2; Ymaxl :3; Xmax2:2; Ymax2 :3; Xmin1:4; Ymin1:72; Xmin2:0;
Ymin2:0; Xmin3:4'; ymin3__2;
78.
a)

39
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0)

B)

aAY

r)

79.

a)

40
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X

[

\

0)

\/

B)

AY
5

r)

41
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0)
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~ g
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81.
[Iycthb Xp>X), TOTHa y(X5)-y(X1)- kxo+b-kx;-b=k(x,-x,).
a) k>0, To y(X,)-y(x,)>0, T.e. dyHkus Bo3pacraer Ha R;
0) k>0, To y(X;)-y(x1)<0, T.e dbyHkuus yosiBacT Ha R.
(T K. X, X, TF00BIC TOUKH Ha R).

82.
a) y=-x"+6x-8=1-(x-3)".

O4YeBHUIHO, Xmax=3, Ymax=1-

Ecmu x€ (-o0; 3], To QyHKIMS BO3pacTaer;
Ecnu xe [3;+e0), To dyHKIUS yOBIBAET.

6) y=(x+2)*+1.

O4eBUAHO, Ymin=1 U X pin=-2.

[pu x€ (-o0;-2], dhyHKIMS yOBIBACT U

TIpH XE [-2;+00) QYHKIMS BO3pacTaer.

B) y=x"-4x=(x-2)*-4.

O4eBHUIHO, YTO Xyin =2; Ymin—=-4

[pn x€ (-o0;2] dyHKIMS YyOBIBAET;

pu X€ [2;+e0) pyHKLIUS BO3pacTaer.

r) y=(x-3)";

O4eBUAHO, UYTO Ymin=0; Xmin=3

[Ipu x€ (-o0;0] dyHKIMs YOBIBAET;

mipu X€ [0;+e0) pyHKIMS BO3pacTaerT.

83.
3
a) y=——;D(y)=R\{2};
x—2
Ipu x,<x,<2: y(xZ)-y(xl)zM <0, 1.e. Ha (-°0;2) GyHKUUA
(27 =2)(x; —-2)

yOBIBaeT; aHAJIOTHYHO Ha (2;+o0) GyHKIUS YOBIBACT.
3
y= Y yOBIBaeT Ha KaXJOM U3 MpoMexyTKkoB D(y), ciaemoBarensHO,
X—

OHa He UMeeT TOYEK MHHIMYyMa U MaKCUMyMa;
6). y=-(x+3)’; D(y)=R;
TO JUIS X;<X5: (-X;-3)’<(-X2-X3), T.e.
y(x1)<y(x,) — ¢ysxmma yopBaer Ha R. CrnemoBarensHO, HE HMeEET
TOYEK MaKCUMyMa U MHHUMYMa;

1
B) y=-——:D(y)=R\{-3}
x+3
X1, Xp€ R: X1<X2<-3, TO
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—X + Xy

— <0 HKLMS BO3pacTaeT Ha (-oo; -3).
o,y oy P (o -3)

Y(xp) = y(x))=

1
AHanorn4Ho, OHa Bo3pacrtaeT Ha (-3; +oo), TK. y=-— 3 BO3pacTaeT
X+

Ha D(y), To OHa HEe UMeeT TOYeK MaKCHMyMa M MUHUMYMa;

r) y=(x-4)’; D(y)=R;

TO IS X1<X» : (x1—4)3 <(x2<4)3 ;

y(x1)<y(X»), T.e. QyHKIUS Bo3pactacT Ha R W He uMeeT TOoYeK
MaKCUMyMa ¥ MUHIMYyMa.
84.

a) y=3sinx-1.

. T 3n
Nmeem neno ¢ cuHycouzio, MO3TOMY, Ha E+2m;?+2m , heZ

byHKIMs yObIBAET;

Ha [—§+ 2nn;§ + Znn] ne Z QyHKIUsS BO3pacTaeT;

Xy = —§+ 211 Yimin=-4, NEZ; X0y = g + 27k ; Yyax=2, k€ Z;

min max
0)y=-2cosx+1;

@Oynxnus yosiBaeT Ha [-+27n; 21tn] ne Z;
@DyHKIUA Bo3pacTaeT Ha [27n; T+27n] ne Z;
Xnin=2T0, Yinin=-1; Xpax=TH270; Yyax=3, NEZ
B) y=2cosx+1,

OyukIus yobIBaeT Ha [-n+27n; 21tn] ne Z;
OyHKIMS BO3pacTaeT Ha [27tn; T+271n]; ne Z;
Xinin =T+ 2705 Yimin=- 15 Xyax=270; Yyax=3, NEZ;
r) y=0,5sinx-1,5;

Oynkuus yobIBaeT Ha [g + 211:n,37n + 2nn:| nez;

OyHKIUS BO3pacTaeT Ha [—g+ 2nn;§ + 2nn] ;NeZ;

Xmin— — g +27n 5 ymin:'2; Xnmax— g +27n > Ymax—- 1 , e Z,
85.

a) y=1+tgx; D(y)=R/ {g +mn/ne z}
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T b
DyHKIMS BO3PACTAET HA (— E + nn;E +mn J, nez;

Todek Max ¥ min HET
0) y=sinx+1; D(y)=R;

DyHKIMS BO3PACTAET Ha [—§+ Znn;g + 2nn] neZzZ,
T 3n
OyHKIUs yObIBaeT Ha B +2mn ;7 +2nn | neZ;

T T
X —— 4275 Ymin =05 Xmax =E+2nn 5 Yvax=2; NEZ;

min =
B) y=-tgx; D(y)= R/{ +2mn/ne z}

OyHKIUs yObIBaCT Ha (— g + nn;g +Tn ) ;ne’z;

TOYEK MaX U mMin HET;
r) y=cosx-1; D(y)=R;
Oyukius yobBaet Ha (27tn; T+27n]; ne Z;
OyHKIUA Bo3pacTaeT Ha [t+27n; 2n+2nn]; ne Z;
Xlnin:n+2nn; Ymin:'l; XMax:2TC+27Ul; YMax:()a ne Z,
86.
a) T.x. 0<2_Tr,<3_7r,<n TO cos2—>cos3—n
9 7 9 7
B CHIJIy yObIBaHUs y=cos X Ha [0; T];

ki St 7m 3m St gk
0) Tk. —<—<—<~—,TOSin— >sin—,
2 7 9 2 7 8

|:TE 3n:|
T.K. y_SlnX\LHa E— N

2
n 6m 9n 3m 6T on
B)Tk. —<—<—<—,T0tg— >tg— , T.K.
5 7 2 5 7
3n
=tex T Ha S
y-te [2 2]

T 3n _4n 0w 3n
rTk-——<—<—<—, TO Sin— >sin—
2 8 9 27 8

sinx 1 |: n n]
T.K. y=SInx Ha —E,E .
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87.

) Fen—13<32<38<"
2 2

y=sinx ! ma [g ,37“] = sin 3,8<sin3,2<sinl,3;

6) 0<0,9<1,3<1,9<m u y=cosx l Ha[0; t] = cos 1,9<cos1,3<co0s0,9;
B) —£<—O,3<0,5<1,4<E ntgx T na —E;E = tg(-
2 2 22

0,3)<tg0,5<tg1,4;

r) —§< -12<0,8<1,2 <§ U y=sinx T na

[—g;ﬂ — sin (-1,2) < sin 0,8 < sin 1,2,
88.

1 . _
a)y—( 2)2+1,D(y) R\{2}.

1 < 1
x -2 (-2’
AHanorn4Ho, GyHKIMs yObIBaeT Ha (2;+eo);
Touek max u min Her.

0) y:4|x|—x2;

xX1<x,<2,T0 = (hyHKLUS BO3pacTaeT Ha (-00;2);

_{4x—x2,x20; _{—(x—2)2+4,x20;
y= ey=

—4x—x%,x<0; —(x=2)>+4,x<0;

T.e. pynkuus Bo3pactaet npu xe (0;-2]U[0;2];
yOBIBaeT npu xe [-2;0]U[2;+e0);
xmax = 29 ymax = 4; Xmax = '2; ymax = 45

Xmin = 0; ymin: 0
B) y=——=2; D) =R/ {-1}.
(x+1)
1 1
Ecmu x; <x, <-1, TO 7> 7. Te (yHK1Ms yOBIBAET
(x; +D (xy +1)
Ha (-o0;-1);

Amnanorn4Ho, QyHKIHA yOpIBaeT Ha (-1;+o0);
Touek max u min Her.
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_ .2 (x—1)2—1,x20;

ry=x"-2lx =

) by {(x+1)2—1,x<0;

T.e. pynkuns Bozpacraer npu xe [-1;0]U[1; +eo);
yOBIBaeT npu xe (-o0;-11U[0;1];

Xmin — l;ymin: '19 Xmin — 'l;ymin: '19 Xmax = O;ymax: 0
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89.
a) y= COS(x—%); D) =R;

(x'+§)max =21 Xpax =—%+2nn; Vmax =L ne Z.

(x+§)min =T+271; X =%+21‘m; Ymin =—1; ne Z.
T 3n

OyHKIUA yOBIBACT Ha _Z+ 2nn;7+ 2nn |,ne Z,
3n 14

BO3pacTaeT Ha _T+ 2nn;—z+ 21n |,ne Z.
. T
6) v =1—sm(x—§); D ()=R;

X min

=5?n+2nn; Vmin =00€ Z; Xpax = —§+2nn; Vmax = 25 NEZ.
T Sn

OyHKIUA yOBIBACT HA —g + 2nn;? +2nn |,ne Z,

BO3pacTaeT Ha l:s?n+ 27n; %+ Znn], ne Z.

. o
B) y= sm(x+g); D (y)=R;

4Tc . . TC . —_— .
X min :T+2nn’ Vmin =—Ln€Z. Xpax = §+27tn, Vmax = 1; ne Z.

2 b
OyHKIMS BO3paCTaeT Ha [_T + 2nn;§+ 2nn], ne ZzZ;
T 41
yObIBaeT Ha E + 2nn;?+ 2nn |,ne Z.
(N 2n ) )

r) y= 2+COS(X—§), Xmin = —?"‘275”, Vmin =Lne Z.

T
Xmax = §+ 21, Yimax = 3; NEZ.

OyHKIUA yOBIBACT HA [g +27n; 43—“ + 2nn:|, ne Zz;
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2
BO3pacTacT Ha [— Tn +27n; g + 2nn:|, neZz.

90.
251 m . 4n 3n 5w 5w
a) cos—— =cos—; sin— =cos—; cos(——) = cos(—);
9 9 3 10 9 9
3n _4n _Sm_Tnm
TK. 0<—<—<—<—<nHu
10 9 9

2 4 .4
y=cosx J Ha [0;n] = cos%< cos(—%r) <cos— X o s1n?n.

51 21 151
0) ctg(——)=tg—; ctg—— =tg(——
) ctg( 7) g gy g( )

T T i 3n 27 3n
=tgx Tua ——:;—),T0 tg(——)<itg(-—)<tg—<tg—,;
y=tg (22) g(16) g( 8)g7 23

3n
.
2n 61 2m

B) ct, lz—n—ct —; tg—=ct
g5 gS’gS g5’

t (—7—n)<ct 15—Tc<t (—5—n)<t
g 16 88 4 7 4

0<37t 2n 7—n<9—<n Hy—ctng/Ha(O;n),To
10 5 15 10
cig 2 < cig 1T < cig 2T < 1g O
80 S s ST S
13n . b .17 . ®m
r) cos— =sin(——); sin—— =sin—;
24 24 6 6
b Sm T n St m T T T
2t —<—<—Huy=sinx | Ha|—-—;—| , TO
2 12 24 6 24 2 2°2
. St 131 17 . 5m
sin(——) < cos — < sin — < sin —.
12 24
91.
a) f(x) =x* + 3x;
[ycth x1, X3 € [0;+00) 11 X< Xy, TO x14 +3x; < x§ +3x,;
f(x) <f(x,), T.e. pyHKIMA Bo3pacTaer.
6) f(x) =-x° - 2x;

Ilyctb x1, X, € R 1 x;<Xx,, TO —x13 —2x] > —2x, —xg;
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f(xy) > f(x,), T.€. pyHKIMS YOBIBAET.

B) f(x) =x*—0.5;

[yctb X1, X3 € (-00;0] 1 x1<x, TO (+x, )6 -05< (+x; )6 —0.5;

f(x1) > f(x,), T.e. dyHKIMS yOBIBAET.

r) f(x) =x" + 1.5x;

Ilyctb x1, X, € R 1 x<Xx,, TO x15 +1.5x; < xg +1.5x,;

f (x1) < f(x,), T.e. yHKIWMS BO3pacTaeT.
92.

a) Eciu f — yetHas dynkuus, to f(xg) = f(-x¢), cienoBaTensHo, eciu xo
— TOYKA MaKCUMyMa, TO | (-X() — TOYKa MaKCUMyMa.

6) Iycts f — HeweTHast byrkums i Ha [a;b] f(x) , T.e. ms MOOBIX

X1, X2 € [a;b], x;<x,: f(x;) > f(x,). Toraa B cuiry HEYETHOCTH, JJIs TFOOBIX
-X1 ¥ =Xy X1, X € [-b;-a], uTo X >x; T (x))<f(x,), T.e. f (x)J/ Ha [-b;-a].

B) Ecnn f — HewerHas Qynkuus, to f(xy) = -f(-x¢), cnenoBarenbHo, eciu
Xo — TOYKa MaKCHMyMa, TO (-Xp) — TOYKa MHHAMYMa.

r) Hycts f— vernas dyskmus u Ha [a;b] f(x)T, T.e. 115t M0OBIX

X1, X2 € [a;b], uto x1<x, U f (x1) < f(x). Torma B crity 4eTHOCTH ISt
JOOBIX -X ¥ -X; |3 [-b;-a], aTo x; <x;: f(-x1) < f(-x,), T.e. Ha [-b;-a]
(hyHKIHS yOBIBaET.

6. UccaenoBanne ¢pyHknmii

93.
a) D(f) = [-8;5]; E(f) = [-2;5]; f(x) = 0, eciu x = 1; £f(0) = 2.5;
f(x) > 0 na [-8;1); f(x) <0 na (1;5];

f(x) 4 na [-8;-51U[-1:3]; f(x) T ma [-5;-1]U[3;5].

Xmin = ‘5; Ymin = 13 Xmin = 33 Ymin= ‘2;

Xmax = 'l;ymax: 3

f(5)=0, f(-8) =5.

6) D(f) =R\ {-2}; E(f) =R\ {2};

f(x) =0, ecm x = 0; £f(0) = 0;

f(x) > 0 Ha [-00;-2)U(0; +eo); f(x) < 0 Ha (-2;0);

fiee) T tta (-e03-2)(-2520);

y =2 — rOpU30HTAJIbHAS ACUMIITOTA;

X = -2 — BepTUKAIbHAsl ACUMIITOTA.

B) D(f) = [-6;6]; E(f) = [-2:2];

f(-x)= -f(x), cnemoBaTenbHO QYHKIMS HEUETHAS;

f(x) =0, ecmu x = 0;%4; f(0) = 0;
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f(x) > 0 Ha (-4;0)U(4;6]; f(x) < 0 Ha [-6;-4)U(0;4);
f(x) Tra [-6;-2]U[2:6]; f(x) Lma [-2;2].

Xmin = 2s ymin: '2, Xmax = '2, ymax: 2

f(-6) = -2, f(6) = 2.

r) D(f) = [-5;7]; E(f) = [-3;3];

f(x) =0, ecmu x = 5;-4;%1; f(0) = 1;

f(x) > 0 ma [-5;-4)U(-1;1)U(5;7]; f(x) < 0 Ha (-4;1)U(1;5);
f(x) 4 ma [-5;-3]U[0;3]; f(x) T na [-3;0]U[3:7].
Xmin = '3; ymin: '2; Xmin = 3’ ymin: '3;

xmax: O;ymax: 1'

f(7)=3, f(-2) =-1.

9%.
a)

A

0)

N 4
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r)
95.

oy a) f(x) =5 —2x;

D(f) =R; E(f) = R;
5
fxx) = 0, ccmm x = % - £(0) = 5
5

f(x) >0 ecmu x € (-o0; 5 );

¢ :-\é\ £ f(x)<Oecmm x € (% ;+o0);

@ynkuus yosBaeT Ha R. Touek max u min Her.

6)f(x)=3-2x—x*=4—(x+ 1)
D(f) = R; E(f) = (-o0;4];
f(x)=0,ecmx=-3; x=1; f(0) = 3;
f(x) > 0 na (-3;1);

f(x) <0 Ha (-e0;3)(1; +oo);

f(x) T Ha (-o; -1].

f(x) 4 na [-1; +eo); /—3 -lol \ “x
Xmax = -1,

Vimax = 4.
B) f(x) =3x - 2;
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AY
D(f) =R; E(f) = R;
fx) = 0, ccomm x = % . f(0) = -2;
fx)=3x-2
f(x) <0 ecnm x € (-o0; % ); :
2 0 3 :i&
f(x)>0ecmux e (E jHe0);
®yHKuMs Bo3pacTaeT Ha R. - 2;

Touek max 1 min HeT.

1) f(r) =% — 3x+2 = 0.25 + (x - % %

D(f) = R; E(f) = [-% Hoo);

f(x) =0, ecu x = 1; x = 2; f(0) = 2;
f(x) > 0 Ha (oo 1)(2; +eo);
f(x) < 0 ma (1;2);

fx) L a (-oo; +% 1 f(r) T ma [% too),

3 1
. 2Y
Xmin b aymm 4 1
Se)==-2
96. L g
1 .‘ " 'y
a) fx) = —~2; ‘faKi
. -
1
D(f) =R/ {0}; E(H) =R/ {-2}; o
f(x)=0,ecmux=0ux=75; \ 3
fix)<0ecnux e (—w;O)U(% ; \
+oo);

fx) > 0 ccnu x € (0;% );

fiex) I ta (-0030)(0; +oo);
y=-2ux=0—acumnToTsl. TOYeK max ¥ min HeT.
6) f(x) =- (x-3)";

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

f(x) =0, ecm x =0 ux =5; f(0) = -81;

f(x) <0 na D(f) / {3};

f(x)  Ha [3; +o0);

f(x) T na (-0;3];
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3 s .
2
1
y 2 & f(x)—x+2
‘ *
-1
P
flx)=x%-1
%

97.
aY
/i)=4x-3
2
P SS——
o 4 "
0 34 ? K

6) f(x) = 4x—x? = 4-(x-2);
D(f) = R; E(f) = (-o0;4];

f(x)=0, ecmu x = 0 wim x = 4;

f(x) <0 ecmu x € (-o0;0)(4; +o0);

f(x) > 0 ecmu x € (0;4);
fx) 4 na [2; +oo);

f(x) T na (-02];

Xmax = 2;

ymax = 4‘

B) f(x) = Vx+1;

52

Xmax = 3} Ymax = 0.

B) f(x) = Y12 5

D(f)=R/ {-2}; E(f) =R/ {0};
) £ 0; £(0) = %;

f(x) <0 ecnu x € (-00;-2);
f(x) > 0 ecmu x € (-2; +eo);
y=0ux=-2— acUMITOTHL.

Toyex max ¥ min HeT.

r) f(x) = x’-1;

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

f(x) = 0 mpu x =1; f(0) =-1;

f(x) <0 ecit x € (-o051);

f(x) > 0 eciu x € (1; +oo);

f(x) THa R;

Todek max ¥ min HeT.

a) f(x)= vx-3;

D(f) = [3; +eo); E(f) = [0; +e0);
f(x) = 0 mpu x =3; f(0) me

OIIPENCIICHO,

f(x) > 0 ecn x € (3; +o0);

f(x) T ma D(f);

aY

W
=
=
p —
1]
s
*
I
=
(%)
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D(f) = [-1; +o0); E(f) =R

f(x) =0npux=-1; f(0) = 1;
f(x)>0ecmux € (-1; +o0);
f(x) T na D(f);

Touek max 1 min Her.

r) f(x) = 4-x%;

D(f) = R; E(f) = (-o34];

f(-x) = f(x) — uernas pynxuus;
f(x) = 0, ecu x = 12; £(0) = 4;

f(x) <0 ecm x € (-00;-2)U(2; +o0);

f(x) > 0 ecnu x € (-2;2);
f(x) T ma (-e2;0];

f(x) | na [0; +oo);

Xinax = 0.

Ymax =4

98.
a) f(x) = x*+4x? = (x*+2) -4;
D(f) = R; E(f) =R

f(-x) = f(x) — pyHKUMSs yeTHAs;
f(x) = 0, ecnm x =0;

f(x) >0 ecm R / {0};

f(x) | Ha R’;

f(x) THaR";

Xmin = 0.

Ymin = '4;

0)f(x)=1-+x+4;

D(f) = [-4; Feo); E(f) = (51

B) f(x) = x’+x;

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

f(x) = 0 mpu x =0;

f(x) <0 ecu x € (-00;0);

'Y
f(x): x+1
kR ——
2 [}
J L,
110 3 8 4

f(x) =0, ecim x = -3; f(0) = -1;
f(x) < 0 ecu x € (-3; +o0);

f(x) > 0 ecmu x € [-4;-3);

f(x) | Ha [-4; +oo);

Xmax = -4.

Ymax = 15
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f(x): x3 4 x

N fix) -—-_Jx_—_Z- -2
.iz/?(q'll :x
i -

99.
r'
3

1

f(x)= x? -2lx|+l

-3=z‘-1lo 193 *x

f(x) 4 Ha (-o0;-1]U[0;1];
f(x) T na [-1;0]U(1; +eo);

Xmin = X1;
yminzo;
Xmax = 0;
ymax: 1‘

6) fx) = 1+—2—:
x—1

D) =R/ {1}; E() =R/ {1};
f(x) =0, ecmu x = -1; f(0) = -1
f(x) <0ecmux e (-1;1);

f(x) > 0 ecmu x € (-00;-1)U(1; +oo)

y=1wux=1-—acuMOTOTHI.
Toyek max U min Her.

f(x) 4 Ha D(f).

54

f(x) > 0 eciu x € (0; +eo);
X f(x) T Ha R;
Todek max ¥ min HeT.

r) f(x) = Vx-2-2;

D(f) = [2; +eo); E(f) = [-25+e0);
f(x)=0, ecnmu x = 6;

f(x) <0 ecm x €[2;6);

f(x) > 0 eciu x € (6; +o0);

f(x) T ua D(f);

Xmin = 2a

Ymin = 2.

a) f(x) = x> 2 +1 =

=(? -2 +1=1+]x)?;
D(f) = R; E(f) =R";

f(-x) = f(x) — verHas pyHKIHS;
f(x)=0,ecmx £ 1; f(0) =1
f(x) > 0 ecnm

x € (-eo3-DU-11)30(1; Heo);

o4 \ '
3 _x+l

f)

x~-1

*!l
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B) 1) = 1] x* =025 - (5~
D(f) =R;
B = (=i )

f(-x) = f(x) — vetHas QyHKIHS;
f(x) =0, ecur x £ 1; x =0;
f(x)>0ecmux e (-1;1);

12 /1058 o3 1 2

fx) <0 ecimm x € (-00;-1)U(1; +oo); -
f(x) 4 na [—%;0] ) [% ool ; f(x) T ma [OQ%] v (_w;_%] ;
Xmin = O;ymin = 09

1 1

=+—; =—.
Xmax X b symax 4
r) f(x) = 2+l ;
x A
D(f) =R /{0}; E() =R/ {-2};
f(x)zO,eCme:—%; 2x+1
re)==

f(x)<Oecmm x € (—% ;0);

f(x) > 0 eciu s\‘;'s

x € (-o0; —% )(0; +eo);

y=2ux=0—acuMOTOTHI.
Todex max u min Her.

f(x) 4 na D(f).

.1 \Gr 1

7. CBoiicTBa TPMIOHOMETPHYECKHX (PYHKIHUIA.
T'apMmoHuyeckue KojaedaHuUsl.

100.
a)t, 18—Tt——t 2—“ sinzg—n——sinﬁ'
€75 &5 3 3’

151 4 8n
0)cos(———) =cos—; ctg(——) =ct
) cos( 2 ) < g( 5) g

21 .

s

5

PoL
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. l4n .
B) SIn(——) =—-sSmn—; (g—=—-1g—;
) sin( s ) s g

T) coszo—n——cosz' ct 35—“——01? I
7 7 g 9 g

101.
a) D(f) = R; E(f) = [-4;2];
6)D(D=R/{%n/neZ};E(t)=R;
B)D(f)=R/{m+2mn/ne Z }; E(f)=R;

“REM=[-L.3

F)D(D—R,E(f) [ 2a2]'

102.
a) f(x) = -sin 3x;
f(x)=0,ecm/1x:%,neZ;

2nin w 2mn

flx)<0 =t Z,
x) ecnmu x € ( 30373 ),nE
f(x)>Oecnnxe(—?+sz 2Tm)neZ

6) f06) = 15
f(x) =0, ecm/lx=377m,ne Z;

3t 3mnn 3mn

flx) <0 -——+—;=),ne Z;
x) ecnmu x € ( 2 ) ),nE
f(x)>Oeanxe(3Tm 3% 3m)neZ

fx) = cos = ;
B) f(x) c0s2,

f(x) =0, ecmu x =m+27n, neZ;

f(x) > 0 ecmu x € (-w+47mn; nt+4nn), neZ,
f(x) < 0 ecnut x € (w+47n; 3n+47n), neZ,
r) f(x) = ctg 2x;

f(x)=0, ecnnx=£+ﬂ,ne Z;
4 2
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f(x)<O0ecmm x € (—+% §+ Tm),ne VA

f(x)>0ecmux e (—n §+ﬂ) ne Z.

103.
a) f(x) = 4cos3x;

flx) L Ha[z—ﬂn £+2_7m] neZ.
3 '3
T 27mn
Xmin = ?"_ :ymm 4 nEZ

= ZTn‘n; Vimax = 4; HEZ.

xmax

6) f(x) = 0. SCtg  f(x) L ma R\ {47, neZz};
Touek max u min Her.
B) f(x) = 2zg§; fx) THa R\ {7+ 27, neZ);

Touek max ¥ min Her.
r) f(x) =0.2sin4x;
f(x) T Ha[ —E+ Ul E+E] ne Z;
8 2°8
f(x) | na[ 7t+ﬁ 3_n+7t_k] ke Z.
28 2
Xmin = _£+ﬂ; Vmin = '025 }’ZEZ;
8 2

Xmax :£+ﬂ; Vmax = 0.2; neZ.
8 2

104.
x
a) f(x) = O.SCosg;

N | —

D(f) = R; E(f) = [~ ,g];

f(-x) = f(x) — uerHas pyHkuus;
nepuonndeckas: T = 67;
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f(x) =0, ecmu x = 377[+37m,ne Z;

1
fl0)= —;
(0) 5
3r 3r
f(x) > 0 Ha (—7+67m;7+67m),ne Z;

f(x) <0 Ha (377[+67m;97ﬂ+ 6nn),ne Z
f(x) T na [-370+67m; 671], neZ;
f(x) \ na [67n; 370+67n), neZ.

1
Xmin — 37t+67m9 I’lGZ, Ymin = _E 5

1
Xmax = 677”: I’lEZ; Ymax = E .

)
N
7
)

0) f(x) = -2 sin2x;

D(f) =R; E(f) = [-2;2];

f(-x) = -f(x) — HeueTHas QyHKUMS;
nepuoauueckas ¢ T = T;

f(x) =0, ecmu x = %,ke Z;
(0) =0;
f(x) > 0 ma (—%+7L‘k;n‘k),k€ Z;

f(x) <0 na (nk;%+7tk),ke Z;
f(x) T na [%+7tk;37”+ﬂk],ke 7z,

f(x) | na [—%+7‘Ck;§+7tk],ke Z.
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Xin= 4Tk ke 7 ;

4
ymin '29

3r
Xmax= —+ 7k, ke Z ;
Vmax = 2

\ $
4

B) f(x) =-1.5 cos3x;
D(f) = R; E(f) = [ - ;31;

f(-x) = f(x) — geTHas pyHKIHS;

N | w

2
nepuoaudeckas ¢ T = Eﬂ ;
T T 3
f(x)=0,ecmux= —+—,ne Z; f(0)=-=;
® 6 3 7O 2

f(x) > 0 Ha E+£1m;£+£1m neZzZ,
6 3 2 3

f(x) T na [2&;£+2ﬂ],ne Z;
3°3 3

T 27n 2mn

f(x) | Ha [—§+ ke Z.

373
T 27mn
Xmax — ?+T,neZ,
_3
ymax 2
xmln: 2ﬂ,n€z,
3
= _3.
ymm 23
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y
* f(x)=.-1,Scos3x
1,5
-x X .3 L3
6 6 2
_x °of = \ = x
3 3 3

3
r) f(x) = 3sin§ :
D(f) =R; E(f) = [-3;3];
f(-x) = -f(x) — HeweTHas QyHKIHS;
nepuoauueckas ¢ T = 4m;
f(x) =0, ecu x = 2Tk, ke Z;
f(x) > 0 na (4nk; 2n+4nk), ke Z;
f(x) < 0 ma (-2n+4nk; 4nk), ke Z;
f(x) T na [-t+4nn; n+dnn], ne Z,
f(x) | na [n+4nk; 3n+4nk], ke Z,
Xmax =TH4TN, NE Z; Yimax = 3;
Xinin =TCH4TTH, NE Z; Yinin = -3

¥

s f (x)=3sin=
/\ ,

b om - = T v
3

105.
a) f(x) = %thx;
D) =R/ {%+%,ne ZV:E(f) =R;

f(-x) = -f(x) — HeyeTHas PyHKIHS;
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nepuoguyeckas ¢ T :% , TO3TOMY TOCTaTOYHO HCCIIEZI0BATh e¢ Ha
OJTHOM TIE€PUO/IE;
f(x) =0, ecmn x = %,ne Z;
(0) =0;
f(x) >0 npu xe [En; £+£n} neZzZ;
2 4 2

f(x) <Omnpu xe —£+Ek;£+ﬁk ke Z
4 24 2

OyHKIUS BO3pacTaeT Ha Kax10M U3 uHTepBajioB D(f);
Touex max u min Her.

Ay f(x):%thx

1
2

™

= ERE:
: _

[S3E]
¥

6) flx) = —3cos37x,
D() =R; E(f) = [-3;3];

f(-x) = f(x) — uerHas pyHxums;

4
nepuoanyieckas ¢ T =—;

f(x) =0, ecnnx:%+2—,ne Z;
f(0) =-3;

f(x)>0mnpu xe [g+%,n+4%} neZ;

f(x) <0 mpu xe —£+—k E+ﬂk ke Z,
3 3 3 3

f(x)THpI/I xe [413(]( 23n+4ﬂk:| ke Z; f(x)dnpu xe [—3+3;3},ke Z.
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xmax=g+ﬂk,ke Z; Ymax= 3;
33

4n
Xmin = ?n,ne Z;ymin: -3.

4

B) f(x) = — 2ctg§ :

D) =R/ {3nn, ne Z}; E(f) = R;
f(-x) = -f(x) — HeyeTHas QyHKIHS;
nepuoandeckas ¢ T =3,

f(x) =0, ecmn x = 377r+371'n,ne VA
3n
f(x) <0 mpu xe [3nk;7+3nk} ke Z;

f(x) > 0 mpu xe [—37“+37m; 3Ttn) neZz,

OyHKITNSA BO3pacTaeT Ha KaxaoM u3 naTepBasioB D(f);
Touek max 1 min Her.

My’
f(x)=—2ctg£
2
& k|0 3 >
= 2 3 2 x X
r) f(x) = %sin% ;D) =R; E(f) = [_%;g];
K74

f(-x) = -f(x) — Heuetnas Qynkuus; nepuognyeckas ¢ T :7
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f(x) =0, ecnanSTm,ne Z;

£(0) = 0; f(x) > 0 a (0; 3;”)  f{x) <0 na <—37”;o>;

3n 3m 3n 9w
f(x) T na ———]; flx ! Ha —;—].
() [ o 8] ) [8 8]
o=, 5. _ 3®  __3
max 8 aymax 2 b min 8 7yll’lll’1 2 .
re

f(x): 2,5 sin4—x
25 3

I
k4
]
«=|¥
1
>|%
1
e |
£
=[¥1T
alw
6
(3
nwv

106.
7 3 1
a) x(f) = ECOS it ; A = 5 (em); o= 4w (pan/c); T = 5 (c);

L, _
X(2) = 175(cm).
6) (1) = Seos(3m+) : A= S(em); @ =3 (par/e); T = % ©):
X2 =2 (ew).
B) x(1) = 1.5¢c0s 67 ; A = 1.5(cm); @ = 6T (pan/c); T = %(c);

4.3
X(g) =3 (cm).

1 m 1
D) () = cos(+ %) LA 2 (ow); 0 % (paw/c); T = 4(c);

x(8) = % (cm).

107,
a) 1) =%sin50m A= % (A); ©=50% (pan/c); T = zls ©).
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6) 1() = 5sin 207 ; A = 5(A); =207 (pawlc); T = 2% = % ©).
0]
B) (1) =%sin10m A= %(A); o= 107 (pan/c); T = %(c).

r) I(¥) =3sin 307t ; A = 3(A); = 30n (pan/c); T = % (©).

108.
a) U(f) =220cosnt ; A =220(B); o= 60n (pan/c); T = % (©).

06)A = 110(B); w=30m (pan/c); T = %(c).
5) A = 360(B); =20 (pac); T = % ©).

1) A= 180(B); 0= 45T (panic); T~ = (o).

109.
a) cos (-12.5) = cos (4m - 12.5);
cos 9 =cos (7 - 2m); cos 4 = cos (2T - 4);
0<4m-125<7-2n<2mn-4<9-2n<m, TO
c0s 9 <cos 4 <cos 7 <cos(-12.5),
T.K. y = cosx 4 Ha [0;7]
6) tg(-8) = tg(31 - 8);
tg4=tg (4-mn);tg 16 =tg (16 - 5m);

—§<16—5n<4-n<1.3<3n—8<§;

tg 16 <tgd <tg 1.3 <tg(-8), k. y=tex T na (—g;g).

B) sin 6.7 = sin(6.7 - 2m); sin 10.5 = sin(3w - 10.5);
sin(-7) = sin(2x -7); sin 20.5 = sin(77 - 20.5);

—%<3n— 10.5<2m-7<6.7-2n<7rn-20.5< %;
sin 10.5 <sin(-7) < sin 6.7 < sin 20.5,
. T T
xy=sinx THa (-—;=).
T.K.y = Sl Ha ( 3 2)
r) ctg(-9) = ctg(4m-9); ctglS = ctg(15-3m);

n<35<4m-9<5<15-3n<2m, 10
ctgl5 < ctg5 < ctg(-9) < ctg3.5, T.k. y = ctgx | Ha (T;27).
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110.

a)D(y):sinx# 1, T.e. x # %+2ﬂn,ne Z.

6) D(y): sin> X cos? i 0;xe [£+2n‘n;3—ﬂ+ 2mn),ne Z.
2 2 2 2
B) D(y): cosx # 1, T.e. X # 2nn, ne Z.

r) D(y):tgx + ctgx = 0; sin2x > 0; x€ (nn;%+7m),ne Z.
111.

a) y=sinx—+/3cosx = 25in(x—%); E() =[-2;2].

6) y= =3cos? x; mpuuem cos x # 0; E(y) = (0;3].
l+1g7x
r) y= #2 = 2sin? x; mpuuem sin x # 0; E(y) = (0;2].
I+ctg™x
112.

a) f(x) = 2cos(x + %) ; D(f) = R; E(f) = [-2;2];
niepuogudeckas ¢ T =2T;

f(x) = 0, ecrm x = %+27m,ne 7 f(0)= 2 ;

Xmax = —%+2nn, NE Z 5 Yimax =23 Xmin = %+2nk,ke Z 5 Yinin =-2

«

[ omafe

f\-:’!‘ _2-:-/\
s 4, ,
= X

4

T o

5n z |0

4 7 {a

23 N

4

Q-
NE)
a];‘

6) flx) = —Sln(——X) D(f) =R; B(H) =[-

Nl»—‘
Nl»—

nepuoandeckas ¢ T =2m;
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N5

f(x) = 0, ecrm x = %+n‘n,ne Z:8(0)=

Xmax = _%+2nn9n€ Z ;ymax: l;xmin: S?E"'anake Z;ymin: -

2
45
;X

Ay
"\ ﬁ\a f
, 3 6! \3
/)
3

'l-
o|§
1
ax!a’
3
N<
w]$

B) fx) = tg(x—%);D(f):R/ {%Tn+nn,ne Z1E()=R;

f(-x) = -f(x) — HeuetHas pyHkuus;
nepuoanyeckas ¢ T =m;

f(x) =0, ecmu x = %+7‘m,n€ Z,

f(0) =-1;
OyHKIUS BO3pacTaeT Ha Kax10M U3 uHTepBaioB D(f);
Touek max u min Her.

1]
a8
>y
INEY

Ey

r) f(x) = 1.5cos(%—x) ;

D =R;E(H=[-

1

nepuoauydeckas ¢ T =2T;

| w

f(x) =0, ecu x = —%Hm,ne Z;

\/_

f(0) = ——
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+2rn,ne Z 5 Ymax=1.5;

xmax =

-

xmin=—?ﬂ+27m,ne Z 5 Ymn=-1.5.

27

113.
a) f(x) = sin(2x — ZTE) ;
D(H) =R; E(f) =[-1;1];

nepuoguueckas ¢ T = T;

f(x) =0, ecmu x = %+%,ne Z;

f(0) = —g;

hy4
xmax:_ﬁ"'mane VA 5 Ymax = 19

xmin:%'i'nnsnE z 5 Ymin = -1.

6) fix) = ctg(% +§> ;

67



http://alexbooks.ucoz.com

D) : sin(§+%);t0 ; xi—%+27m,ne Z; E(f)=R;
nepuoauueckas ¢ T = 2m;
f(x) =0, ecmm x = %+2nk,ke Z;f(0)=1;

OyHKIMA yOBIBaeT Ha KaKIoM 13 uHTepBaioB D(f);

X 7
“y f(x):ctg(?+x]

\

‘l_!z_ i
N

i =
2i 2

In;
2

.d
2

B) fx) = 4cos(y+ 1)1 DD = Ry E(D) = [- 4:4];
nepuoauydeckas ¢ T = 6
f(x) =0, ecmu x = %+3n’k,ke Z ; f(0)=2;

Xmax= —T+O6TN, nE Z § Ymax = 4;
Xmin =2+ 6Tk, k€ Z § Ymin= - 4.

) fx) = rg(%” 3);

3r T nn
D(f): cos(—-3x)#20;Xx#—+—,ne Z;
(H (4 ) TR
E(f) =R;
T
nepuoanyueckas ¢ T =? ;

T Tn
4+

f(x) =0, ecmu x = 3

,ne Z;f(0)=-1;

N
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OyHKIUA yObIBaeT Ha KaKIoM 13 uHTepBaioB D(f);

Touek max ¥ min HET.
3n
Y f(x)— t{—“ 3x)

T NS b x
'% "112\\'1"_2 %\E Tz'\"'
114.

a) A =15(A); T = % (c); ® = 57 (pawc); 1 = 15 sin Sm;

-

6) A =90(B); T = 2—25 (c); ® = 257 (pan/c); U = 90 sin 257,

B)A=12(A); T= %(c); = STE (pan/c); 1=12sin 5Tﬂt;

r) A=100B); T= %(e); w= 57” (pax/c); U =100 sin 57”;.
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§3 PELHEHUE TPUTOHOMETPUYECKUX
HEPABEHCTB.

8. ApkcuHYyC, ApKKOCHHYC U apKTAHTeHC.

116.

a) I'paduk pyuximu y=x’ T HaR, T03TOMY, X' =3 MMeeT OJIUH KOPEHb;

6) 'padux pyHkumM y=i1 ! Ha (-o0;1), E(y) =R\ {1},
X—

3
MI03TOMY YpaBHEHHE —— = -5 MIMeeT OJJH KOPCHB;

B) I'padux pyHKImMM y=xX°  Ha (-;0], E(y)=R",
109TOMY, X° = 4 HMEeT OHH KOPCHb;

r) I'paduk GpyHKmm yzi  Ha (-2;+0),
x+2

MI03TOMY YPaBHEHHE

=2 UMEET OJMH KOPEHb.

117.
a) (x-3) = 4 umeer ouH KopeHs Ha R,
T.K. pynkums y = (x-3)° T Ha nem.

0) 2sinx = 1.5 umeeT oAMH KOpEHb Ha [—Z;%] R

T.K. yHKims y = 2sinx T Ha 5TOM IpoMexyTKe.
B) (x+2)*= 5 HMeeT OIMH KOpeHb Ha [-2;+0o),
T.K. pyskims y = (x+2)* T Ha Hem.

1
r) 0.5cosx = 2 HMeeT OJIMH KopeHb Ha [0;7],

T.K. QyHKIMA y = 0.5c0osx | Ha 3TOM MpoMexyTKe.
118.

2 . 1
int=——: = 0) sint =——; t=——;
a) sint > t ; ) >

0 1°x l0 t [
o — P,

70



http://alexbooks.ucoz.com

17x
-1
119.
2n
a)COStZ——, t=—; 6) COSt:£; t_E;
3 2 6
I\y ll\y
1
Pl
% P,
§ \t ! i 5
; N 0 3 J1x
IO r x b
2
-1
-1
T
B) cost =——; t:3_7t; r) cost =0; t=—;
4 2
4 y l\y
! P
P, 14
E t /‘
H \ ¢
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a) gt =-1; t=_£e 0) tgtz\/g; t:E;
4 3
I\y A y
1 )
/ :
0 ) 17%x 5 AT %
P, "2‘
1 -
B) Cfgf:\/g; f=E, r) ctgt = -1, t=3_TC'
6 4
27 A y
\E """"""" 1
~Z L /P,
H \t
/ -1 0 > x
t N
0 17X
-1
-1
121.
. . 3 T
a) arcsin 0 = 0; 0) arcsin(——) =——;
2 3
B) arcsinl= z. T) arcsin(——z) =T
2’ 2 4
122.
1 2r \/E /4
a) arccos(——)=—; 0) arccos(—)=—;
) ( 2) 3 ) ( 5 ) 1

V3 St
B —_—)=—
) arccos( 5 ) S

72

r) arccosl=0.
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123.
1 e T
tg(—)=—; 6) arctg(-1)=——;
a) aVCg(\/g) 6 ) arcig(=1) 2
B) arctg0=0; T) arctg\/_zg.
124.

a) D(arcsinx) = [-1;1]; —% € D(arcsinx).
CrenoBatenbHO BBIPAXKEHHE UMEET CMbICIT.

6) D(arccosx) = [-1;1]; arccos V5 He umeer CMEICIIA,
T.K. \/g ¢ D(arccosx).

B) D(arcsinx) = [-1;1]; arcsin 1.5 He umeeT cMbICa.

r) D(arccosx) = [-1;1]; arccos \/% HUMEET CMBICIL.

125.
a) arccos T HE UMEET CMBICIIA.

0) arcsin (3—4/20) He ©MeeT CMBICITA.

B) arccos (—/3) He UMEET CMBICTIA.

.2
T) arcsin F AMEET CMBICII.

126.
a) arcsin 0 + arccos 0 = E; 0) arcsin(—ﬁ) + arccosl = 1;
2 2 2 12
B) arcsin(—3) + arccos—3 = E; r) arcsin(—1)+ arccosﬁ -_I
2 2 2 2 3
127.

1 . 1 b \/5 . Smt
a) arccos(——)+arcsin| —— =— 6 arccos(———) —arcsin —1 =—,
) ) ( 2] 5 0 ) (-1) 7

3 3 = V2 3 n
B) arccos(———)+arcsin(———) = —; T) arccos—— —arcsin— = ——.
2 2 2 2 12
128.

a) arctgl — arctg\/_ = —%; 0) arctgl —arctg(—1) = g;

o a

4 1
B) arctg|l—+/3 J+arctgd =——; ) arctg— +arctgy'3 =
( ) 3 3
73



http://alexbooks.ucoz.com

129.

V3

1 T 3 ¢ 1
a)T k. arcsin(——) = ——;arctg— = —; TO arcsin(——) < arctg—;
) ( 2) g aretg— - = ( 2) g

0)T.x. arccos(—%) = é—n;arctg(—l) = —%; TO arccos(—%) > arctg(—1);

B)T.k. arctg\/_ = %;arcsinl = g; TO arcsinl > arctg\/g;

NG

r)T.k. arccos(— —3) = o ; arcsinl = E; TO arccos(— —3) > arcsin l
2 6 2 6 2 2

130.
a) arcsin 0.3010 = 0.3057,; 6) arccos 0.6081 = 0.9171;
arctg 2.3 = 1.1607,; artg 0.3541 = 0.3403;
B) arcsin 0.7801 = 0.8948,; r) arctg 10 = 1.4711;
arccos 0.8771= 0.5010; arcsin 0.4303 = 0.4448.
131.
a) 2arcsin [—g] + arctg (-1) + arccos g = —%;

6) 3arcsin % + 4arccos {—g] - arcctg (- \/g) = STE;

B) arctg (- \/5) + arccos [—@J +arcsinl = m;

r) arcsin (-1) - 3 arccos 1 + arctg —ﬁ = _3_75.
2 2 3 2

132.
a) Ecinm arcsin X = «; u arcsin X, = o, TO sin o =Xy, sin &, = X,.

T T . . .
T.x. Ha | ——;—| y =sin X Bo3pacraer, TO sin ¢; <sin «,,
2°2

CJIEIOBATEIILHO, arcsin X; < arcsin Xp;
6) Eciu arccos x| = o, arccos X, = @, , TO T K. QYHKIHS Y = COS X

yobiBaet Ha [0; 7r |, TO arccos X; > arccos X.
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133.
a)T k. acrtg X, = o ; arctg X, = o, TO tg @ =X U tg &ty = Xp.

T T
T.x. yHKIHMA y = 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 yobiBaet Ha (0; 7 ), To arcctg X; > acctg X.
134.

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

0) Tk—-1< -0,7<—O,5<§ <1, 1o 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) Tk 71<—0,6<§ <0,9 <1, 1o arccos 0,9 < arccos % <arccos (-0,6).

135.
a) T.k =5 < 0,7 <100 u pynkuus y = arctg x Bo3pacraer Ha R,
To arctg (-5) < arctg 0,7 < arctg 100;
6) Tk —-5<1,2< 7 u dynkuua y = arcctg x yOsiBaer Ha R,
To arcctg w < arcctg 1,2 < arcctg (-5);
B) T x 95 < 3,4 <17 u ¢pynkus y = arctg X Bozpacrtaer Ha R,
To arctg (-95) < arctg 3,4 <arctg 17;
r) Tx-7<-2,5<1,4u pynkuus y = arcctg X yosiBaeT Ha R,
To arcctg 1,4 < arcctg (-2,5) < arcctg (-7).

9. Pemrenne npocTeifiinx TPUTOHOMETPHUYECKUX YPaAaBHEHH .

136.

2 e

a)cosx= —;Xx=*—+4+2mn,ne Z;
2 4

6)Cosx=—l;x=i2—n+2nn,ne Z,
2 3
NE) n

B)COSX= —;X=*—+2mn,n € Z;
2 6

rycosx=-l;x=n+2nm,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+\/5:0; r) 2cos X -1 =0;
cosx=——2; Cos X = l
2 2’
3r
x:iT+2nn,ne Z, x:ig+2nn,ne Z.
138.
a)sinx:l; 6)s1nxf——3;
2 2
x:(—l)“%ﬂtn,ne Z; X= (1)“+13+nn ne Z;
B)Sll’le—%; r)sinx =-1;
x=(—1)““%+nn,ne Z; x=-%+2nn,ne Z.
139.

a) V2 sinx +1=0; 6) 2sinx + /3 =0;

W2 3
SIHX—-T, SlnX—-T,

X = (1)"+l +mn,ne Z; X = (l)"+13+nn ne 7z
B)2$1nx71=0; r)2sinx + V2 =0;

. 1 . V2

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;
i
x=—+mnk,k e Z
4
141.
a)tgx + \/_=0;
tgx=- \/5;

X= —§+nk,ke Z;

B) \/gtgx—lzo;
_\3
tgx—T;

x:%+nk,ke Z;

142.
V2

a)sin 2x = —;
2

2x = (-1)k§+nk ke Z;

X = (—1)"8?“+4nk ke 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)tgx=-3,5;
x =-arctg (3,5) +7mk , ke Z.

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

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

X= —£+nk,ke Z;
4
r) \/gctgx—lzo;

V3

ctgx = —
g 3

x:§+7tk,ke Z.

6)cos£ :—l;
3

NS}

x=3(i%+2nk}ke Z;
Xx=Xr+6mk, 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
a)sin |-=|= —; 6) tg (-4x) = — ;
) ( 3J 5 ) tg (-4x) g
X T _ 1
-— =)' —+nk,ke Z; tgdx =-—;
3 (=D 2 g 7
x:(—l)k+l3—n+3nk,ke Z; x:-£+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.
a) 2cos rr =\/§; 0) 2sin - =—\5;
2 6 4
x= 2+ 4w, ne z; x:£+(—1)k+ll+n—k,ke Z;
3 3 12 12 3
x =4mn,
2n
x=—+4nn,ne z;
3
X T . (x =m
B) V3tg | —+—|=3; rysin| ———|+1=0;
)Ig[3 3) ) (2 6)
tg R :L; X:-E+4Tck,k€ Z.
3 3) 43 3
x=3m,ne Z
146.
T . (T ox
a)cos | ——2x | =-1; 0)2sin [ ——= | = +/3;
I -2x=n+2nk k€ Z,; £—£=(-1)k£+nk,ke Z,
6 4 3 3
x:%+nk,ke Z; x:47n+(-1)k43—n+4nk,ke Z,
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2

B) tg (%—iJ =-1; T) 2cos (%—ij = \/E;

i—E:arctglJrn'n,ne Z, 3x—£2i£+2nn,ne Z;
2 4 4 4
X=Tn+2nn,ne 7Z; leil-;-zﬂ,ne y4
12 12 3
147.
a)sin3xcosx—cos3xsinx:£; 6)sin2£ —00521:1;
2 4 4
s1n2x—£; cos£=-l;
2 2
X= (1)“n+7 ne Z Xx=21 +4m,ne Z
. 1 .X s X . T 2
B) sin 2x cos 2x = -—; r)sin— cos— -cos— sin— = —;
4 3 5 3 5 2
1 . X T \/E
sin4x=-—; sin | =-= | = X2,
2 35 2
3= k 37:
X= (1)—+—n Z; x=—=+(-1)=+3m,ne Z
24 4 5

148.
on T\ on
a)x = o :2cos | 2x 31 -1, T.e. TOuKa epeceueHUs 7;-1 ;

on . (x =w on
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 nepeceyeHust (Ei§+nn;—l} ne 7z
Pmeem: sin | 2+ 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) Umeem: 2cos 2x—E =l;x=£i£+nk,ke Z
3 6 6
TN
T.€. TOUKA [IEpeCeUCHUs (Eig+ nk;l), ke Z
. (x = T
Hmeem: sin | —+— |=1;x=—+4m,ne Z,
2 4 2

b
T.€. TOYKa [IEPECCUCHUS (E + 4nn;l), ne Z

r) Umeem:

2cos 2x—E =0;x=5—n+n—k,ke Z,
3 12 2

T.€. TOUKA MePECeUeHuUs (f—g+ %k;o), ke Z
HNmeewm:

sin [2+Z :0;x:—£+27tk,ke Z,
2 4 2

T.€. TOYKa M1ePECEYECHUS (—§+ 27tk;0), ke Z

149.
1) cos E—2x = l;x= £i£+nn,n e Z;
3 2 6 6
a)x = g — HaUMEHBUINH OJ0XKUTENbHBIA KOPEHb;
6)x=—2;0; Z; my 2
3 3 3

2n . o
B) X =- 3 HaMOOIBIINI OTPUIIATEIHHEIA KOPEHB;

E;o;ﬂ'
3 3

2) sin (2x+%) :—l;x:-%nﬂtk,k € Z;

r)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)
CYIIECTBYET EAMHCTBEHHOE PEUICHUE ypaBHEHH ctg t = a : arctg a M T.K.
HAUMCHBIIIMN TOJIOXKHUTEIbHBIA Mepuox (yHKIHMU ctg t paBeH T, TO
obmee pemreHue: t = arctga+ 7, n € Z.

10. Pemienue npocTeiiuX TPUTOHOMETPHYECKUX HEPABEHCTB

151.

2 T
Ot =-—;tb=-—;
)t T3
sin t S——3;
2
te _2_na_£ ste[_n’o]a
3 3
Ay
1
g L
1'x
/3
P2 "
-1
r)t=-rm Jrarcsinl = ; 2:-1 ;
2 6 6
sint<—l;te —z;—E ,
2 6 6
te[-m0].
a7y
[
0 .
1X
1
A R4
-t
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152.
a)t|:—£;t2:£;te —Z;Z ; 6)t1:E;t2:4—n;te 2;3_15 ;
4 4 2°2 3 3 22
\/5 T 1 2n 4m
t>X2 e 2.2 cost<-—jte|l—;—|,
cos S ite 4,4), 2 (3 3J

k=]

cost>l;te —E;E R cost<—£;t€ 5—TC;77t s
2 3°3 2 6

nY . Y

/o

..
7

.
N | =
g L,
.!:U -~
T o
~ Y S P
RIES
\i/
. 4

153.
T T 1
tp=-" . ma | -Z. 2 6t——tt<—
a) t Ha(zzJ ) g \/5
T TT T T
tgt>-v3ste|-=— te|——— -=i— |;
sobie[ 53] o 5[5
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¥ AY
P,
1 P‘z
A
x ’ 0 5
<1 Pl,
P,
3 proseemeeees =
n V3 _r .
B)t= —:tgt> ~—; Nt=-—;tgt<-1;
) 6 ¢ 3 4
T T T T n T m T
—— - tel———— |HaA |[——;—|.
te(6’2JHa( 2’2)’ ( 2 4) [ 272
AY Ay
Pﬁ
_‘/:3_ ---------- P’)
3
> 0 lx
0] 1x
P,
P.[-1
-1 =
154.
B 3n 2 21 .
)X = —iXp= —isinX 2 ——; 0) X=Xy = - sinxX<-——;
) 1 4 2 4 2 ) 1 3 2
2

oA
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T Sm 1
B)xlfg Xz*? s1nx>5 F)XIZ-T;Xzz‘%;SiHX<‘72;

T Sn
S —+27'Ck,—+27'ck ,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
ﬁ X
|2
le - PX2
155.
2 2
a)x1=—2—n;xz=ﬂ;cosx 2—l;xe ——n+2nk;—n+2nk ke Z;
3 3 2 3 3
2
6)x1=£;xz=7—n;cosx< £;xe £+2m;7_1r+27m ,he Z;
4 4 2 4 4
B)x1=-£;xz=3;cosx 2—3;xe —£+2nn;£+2nn ,ne 7Z;
6 6 2 6 6
r)xl_s_n;X:S_n;cosx<-£;X 3—11:+2Tli 5—+27|:n ,ne Z.
4 4 2 4 4
156.

a)x=arctg\/§ g tg x <\/§ xe(—§+nk—+nk:| ke 7
b 1 b T
0) x = arct — |=-—=tgx>-—;Xx | -——+mk;—+7k |,k € Z;
) g( J ¢, ( 5 T J
B) X = arctg

T 1 b4 b4
= —tgX >2—=;X€ |—+nk;—+1nk |,k e Z;
6 CNE R [6 2 )

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

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

X € [—§+2nn;§+2nn},n e 7,

2

6)25inx+\/520;sinx2—7;
XIZ-E +27m;x2:5—n+27m,ne Z,
4 4
X € —E+2nn;5—n+2nn ,he Z;
4 4

B) 208 X - /3 < 0; cos x Sg;

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

X € l:%+2nn;%+2nn],n e Z;

NG

r)3tgx + NERS 0; tgx Z_T;
x:—E + 7 ;TOX € —£+nn;£+nn ,nhe Z.
6 6 2

158.

a) sin 2x < % 2x e(—%+2nk p +21tkj ke 7

X € —E+nk;£+1tk ke Z;
12 12

0) cos X >—3, Xe —£+2nk;£+2nk ke Z;
3 2 3 6 6

xe|l-Ziomk:Lronk | ke Z;
2 2

V3 ox

272

B) sin X <-—; =€ ——+2nk——+2nk ,ke Z;
2 3 3
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X e[—4—3n+4nk;—27n+47tkj, ke Z

r) tg 5x > 1; 5x e[%+nk;§+nk), ke Z;

X e[£+n—k;£+n—k} ke Z

20 5710 5
159.
a) 2cos PR P 1; cos PR P l;
3 3 2

27
X € TCn;T+TCn ,he Z

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

. X T . (x = 2
B) v2sin|—+—|= I;sin | —+— |2 —;
) zsin (5 [z e (54F)

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

r) 2cos 4x—E > /3 cos 4x—E >£;
6 6 2

™ | T
Xe|l—;—+—|,ne Z
(2 12 2]
160.

. b . T I . b 1
a)sinxcos — -cosxsin —< —;sin [x—— [ —;
6 6 2 6 2

X e|:—n+2nk;§+2nk:|, ke Z;

6)sin% cosx+cos% sin X < - g;sin (%+xj <-£'

X € [—n+2nk;—§+2nk} ke 7

2

B) 4sin 2x cos 2X Zﬁ;sin4x 27;
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IS £+Tc_k;3_n+ﬁ ke Z;
16 216 2

2

V3 [x+§)<-ﬁ.

{1 . T
I)COS — COS X —sinX sin — <-——; cos
8 8 2

X € 17—7t+27tk;2ﬁ+21tk ke Z.
24 24

161.
a) ctg x Zﬁ;x € (Ttn;%+7tn),n e 7,

0) \/5 ctg (%—ZxJ >1; ctg [Zx—gj <-£;

3
It mn 5Sm 7n
X € +—; +7 ,nhe Z;

24 278
B) ctg 3x Sﬁ;xe E+E;E+E ,he Z;
3 9 33 3
T X T X NE)
r)3ctg |[=+=|>-43;ctg | ———= | < —;
) g(6 2) B g( 6 2) 3
m
X e(—g+2nn;n+2nn}ne Z.
162.
.X .X 2
a)3sin — 2= 2;sin —> —;
4 4 3

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

B) Stg 2x < 3;tg 2x S%;

n Tn 1 3 mn
X €| ——+—;—arctg—+— |, n € Z,
4 22 5

>
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r) lsin4x<-l;sin4x<_£;
2 5 5

.2 .7
arcsin— arcsin—
™

Xel——+ 5+—; 5+—,ne Z.
4 4 2 4
163.
[ n 7n
xe|l-—;—1%
. 6”6 [ T 7n)
a)sinx >——; - oxel-S,—=1|;
T 3m 6 6
xel|-—=;—|
[ 2 2}
re _M)
6)cos£>£; \ 33 & X e —E;O,
2 2 T ] 3
xe|——;0
| 2
[ non
ey
B)tgx = -1; - =3 -———1;
) tgx ; T xe[ ]
xe|-——k
274
V2 .z n
r) sin 2x < — e 8’8 @XG[O;—J.
2 xeto;n]; 8

11. IIpumMeps! perieHHss TPUTOHOMETPHUYECKHX YPaBHEHH I
CHUCTEeM YPaBHEHHUIl.

164.
a)2sinzx+sinx—1:O;t:sinx; 208 +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;

5
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X = (—1)k+'arcsin§+7tk ,ke z;

B)ZSinzx—sinx—l:O;t:sinx;th—t—IZO;

t——l' x=(—1)"+1£+nn,ne z;
- 23 = 6

x:5+2nn,ne z;

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

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

.1
x=(-)"arcsin—+mn,n € z.

165.
a) 6cos’x +cosx—1=0;t=cosx; 6t° +t—1=0;
t=—l; x=i2+2nn,nez;
e i
t=§; X =iarccos§+2nn, ne z;

0) 2sin® x + 3cos x = 0; 2cos’ X — 3cos x — 2 = 0; t = cos X;
20— 3t—2=0;

—l; x=i—n+2nn,ne z;
2 <& 3
=2 | 9,

b4
X=*—+2mn,n € z
3 2 2

B)4c0s2x—8cosx+3:O;t:cosx;4t2—8t+3:0;
1

5 =+£+2nn ne z;

% = * 3 ’ =

2

T
X=t—+2mn,n e z
3

T) 5sin® x + 6¢c0s x — 6 = 0; 5cos> x — 6¢cos x + 1 =0; t = cos x;

1 1

t=—; x =ZFarccos—+2mn, ne z;
5 < 5

t=1;

x=27mn, ne z.
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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: {—g+2nn/ne Z} .

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

1) sinx = l;x=g+ 2nk, ke Z;
2) sinx = 2 — He UMEET PeIIeHUH.

OTBeT: {§+2nk/ke Z}.

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

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

2) cosx = 3 — HE UMEET PELICHHH.

Otger: {2nn/n € Z}.

T) 8sin’x + cosx + 1 = 0; 8cos*x — cosx — 9 = 0; ¢ = cosx;

87 —1-9=0;1=—1, t=%;
1)cosx=-1,x=m+2nn, ne Z,
9 o
2) cosx :g — HEe UMEeT pelIeHu;
OtBer: {n+ 2nn/n € Z}.
167.
a) 3tg2x+tg,x— 1=0;tgx=1¢ 3F-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,
90
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PHt-2=0;t=-2, t=1;
1) tgx =-2, x =arctg(-2) +mn, ne Z

2)tgx =1, xfz+nk, ke Z

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

a) 2cos’x + \/5 cosx =0; 2cosx(c0sx +§]— 0;

V3

cosx = 0 umu cosx = 77;

1) cosx =0, x:§+nk, ke Z

V3

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

6) 4cos’x — 3 = 0; cos*x :%,

v

3
cosx = ——— 1ubo cosx =
2 2

\/5 5w

)cosx=——,x=x—+2mn, ne Z
2 6

2)cosx—\/2§, 6+21tk ke Z

T
OO011as 3anuck: x ig-i- nn, ne Z.

Ortser: {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=C4Y§+muneZ

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 = 1;

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

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

6) 2cos*x — 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 z
2)tgx=2,x=arctg2 + n, n € Z;

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

2tg’x — Otgx + 7=0; tgx =1

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

1) tgx =3.5, x=arctg%+nn, ne z
T
2)tgx:1,xzz+nn, ne Zz

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;

W i—1=0;1=1, t=—+;
2

tgx=1, x=%+nk, ke Z

1 1
2)tgx=——,x=arctg| —— |+ 1n, ne Z

2 2

14 1
Otser: {Z+nk/ke Z; arctg(—5j+nn/ne Z}.

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

OtBeT: {§+nk/ke Z, 2mni/ne Z}.

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

2cosx(sinx —% )=0;
. 1
cosx = 0 mim smxza;
T
1) cosx =0, x:EJrnn, neZz
. 1 i T
2) s1nx=5, x=(-1) < + 7k, ke Z

OTBeT: {§+nn/ne Z; 2mn/ne Z}.
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T) sin2x — 4cos’x = 1; 2sinxcosx + 4c0s’x — cos>x — sin’x = 0;
tg’x —2tgx —3 =0;
AHaJIOTUYHO MYHKTY Q).
Orser: {—%+nn/ne Z; (-l)k%+nk/ke Z}.
171.
a) 2sin’x = \/5 sin2x; 2sin’x — 2 \/5 sinxcosx = 0;

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

2)tgx:\/§,x:§ +nn, ne Z;
OtBert: {nn/n € Z, g +7n/ne Z}.

6) /3 tgx —/3 ctgx = 2; V3 tg’x — 2tgx —/3 =0, tgx =1,

BEA-2t-\3 =0,t=—%, t=3:

1 T
Dtgx=——, x=—= +7k, ke Z

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

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

T
OrtBer: {—g+nk/ke Z}.

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

x=i§ +7nn, ne Z;
b4
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(—%)+ mn, ne Z;
T
Z)tgx=1,x=z + Tk, ke Z

Otser: {arctg(—%)+nn/ne Z; %+7Ek/ke Z}.

>

. 1 . .
0) sin*X — c0s4£:—; sin? X —cos2 X [ sin? X+ cos? X |=
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 wm tgx =3 +242;
Dtgr=3-2+42,x=arctg3-2+2)+7n, ne 7;

2)tgx =3 +2\/§,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’lﬁ— 1)=0;
2 2 2
sinX = 0 wm sin > = 1;
2 2

l)sin= =0, ==nn, x=2nn, n€ Z,

2)sin— =1, —==—+2nk, x=n+4nk, ke Z;

D= =
SRS SR

oS

OtBer: {2nn/n € Z;, w+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

Otser: En/neZ; —larctg2+£k/keZ .
2 2 2
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6)

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

tgx =—1, xz—%—ﬂtn,ne Z,

Otger: {—%Jr nn/n € Z}.

5
B) ————
3sinx+4

Otser: {(—1)*"! % +klk 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=nk, ke Z,
2)cosx=%, x=i§+2nk, ke Z,
Ortser: {Tklk € Z; J_rg +2nklk e Z}.
174.

a) cos5x — cos3x = 0; —sinxsindx = 0; sinx = 0 ym6o0 sindx = 0;
1)sinx=0, x=7n, ne Z

2) sindx = 0, 4x = 1k, x:%k, ke Z;

v
Ortger: {Zk/ke Z}.
0) sin7x — sinx = cos4x; 2cos4x(sin3x —% )=0;
cosdx = 0 m6o sin3x =—
1) cosd4x =0, x=g+£k, ke Z,
2)sin3x:%,x DL Ek ke z
Orter: {g+%k/ke Z (- 1) + k/ke z}
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B)sinSx — sinx = 0; 2sin2xcos3x = 0; sin2x = 0 160 cos3x = 0;
1) sin2x = 0, 2x=7un, x = %k, ke 7

2) cos3x =0, 3x:§+nk, x:%+§k,ke Z

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

cosx—cosy=1; |cosx—cos(m—x)=1;

1 b
cosx — cos(m—x) = 1; ZCosx=1;cosx:5; x=x—+2nn, ne Z

4
y=n+§—2nn =Tn—2nn, ne z;

y =n—§—2nn =2?n—27tn, ne z;

OTBeT: {(—§+2nn; 43—n—27tn} (§+2nn;2Tn—2nnJ/ne Z}.

T x—£+y
x—-y=—, ’
DR a »
COSZX-I—SinZy:Z; lCOS (54‘)]]-}-511’1 y:2’

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

y=fg+2nn, ne ZJm6oy=g+2nk, ke Z

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

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

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

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

T ==—x,
y== 773

r) 2’

.2 .2 .2 .2 T .

sin® x—sin” y=2; [sin” x—sin E—X =1
. .2 T .
sin’x — sin®(=—x) = 1; sin’x — cos’x = 1; —cos2x =1;

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

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,

1u6o sinx = —1, x:—ng 2nk, ke Z,

eciu sinx =1, o cosy =1, y=2nk, ke Z
ecnu sinx =—1, To cosy=—1, x=m+2nn, ne€ Z;

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

x+y=£, y=—-x
5) 4 4

T
toxtgy =—; |textg| ——x |=
gxigy 6 ng[4 )
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H
tg——tgx
b4 1 4 1
tgx tg(——x)=—;tgxr ——— =—:
grig(7 -0 =r;ter - p
l—tgztgx

6tg2x—5tg,x+1:O;tgx:t; 6t2—5t+1:0; t:§ I/IHI/IIZ%;
l)t:l arct l+7m ne Zuy="1—arct l—nn ne Z
3 g3 ) 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
Otser: 4| arctg— + nn, — —arctg——mn
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:§+ n, ne Z

OtBeT: {(g + 21k, §+ T, J/n,k € Z} .

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

x=y+s
y 6’

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

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

NE)
yzg-i—nk, ke Zmiboy=nmn, ne Z,

x=£+£+ﬂ:k=£+nk,ke ZI/Ime=E+1tn, neZz.
6 3 2 6

OtBeT: {(§+nk;§+nk;} (%+nn; nn;)/n,ke Z}.
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IJIABA I1. IPOM3BO/HASI U EE IPUMEHEHUS
§ 4. TIPOU3BOJTHAS

12. llpupamenue pyHKoun

177.
a) Ecmm a = 15 M — jqymHa MeHbled U3 CTOPOH MPSMOYTOJbHHKA,
b =20 m — ynHa OoJIbILEH N3 CTOPOH MPSIMOYTOJIbHUKA, TOT/Ia 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=15-0,2=3 Mm%
6) AS =m(2 +0,2)* — m-2* = 0,841 cM” = 2,6 cM?,
AS =7(2 + AR)* — 12> = (4AR + (AR)*)1 = 4nAR + 1t (AR)*;
AS=m(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) — flxy) = 0,205.
179.
a) Ax=x—x0=3—n—2=£;
4 3 12

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

B)AXZX—X():E—E=1
3 4 12

Sl + Ax) ) = Axo) = tg 5 — gy =3 -1

F)Ax:x*xo:éQ 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” = 4xp-Ax + 2(Ax)’;

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

181.

Cpenamsisi CKOpOCTh paBHa!

a) Ve -50)=50 _ SOK—M; 0) Vep _50)=56) _ 650 ;

At q At q
B) Vg = S(5,25)-8(3.25) _ 65ﬂ; 0 Vip = S®)-S(0) _ 57’5ﬂ;
At q At q

182.

a) Ax = x(2,5) — x(2) = 3,75 — mnepemeleHre B TOJIOKHTEIEHOM
HanpasieHun ocu OX;
Ax 3,75
Cpenusst CKopocTb V,, =— = — =75;
ped P ToAr 25-2
0) Ax = x(8) — x(7) = -3 — mepeMemeHHE B OTPHUIATEIHHOM
Hanpasyienun ocu OX;

Cpennss ckopocTs Vo, :Zﬂ =-3;
t

B) Ax = x(5) — x(4) =3 + 125 — 5 = 3 — 12-4 + 4> = 3 — nepeMeieHue
B MIOJIOXKHUTEIHHOM HampaBieHnu ocu OX;

Cpennss ckopocTs Vo, :% =3;

r) Ax =x(8) —x(6) =3 + 12-8 — 8> — 3 — 12:6 + 6> = —4 — nepeMelIeHHe
B OTpHUIATCIIbHOM HAIIPpaBJICHUU OCHU 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);

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

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

a) tgo =
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AY

N

4 y=2x+1

3

27 y=4-x

l >
¢ — deTpelit yron & - Tymo# 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;

a - Tyno#t yron

(Y

O — ocTpHIit yron
>

~ Iol\sx

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

54
4.-

\Y

y=3x

y=5-2x

£y +octpeif__ & ~ TYTIOi yron
yron

102
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r)tgoc:—%, x=3:y=3-1=2;
tga=-2, x=0: y=3+2=5;

aY
5
y=5-2x
\4r
3
1
2 y=3,5—-2—x
I \(\ ' a s
& - Tynoi yron X ~ 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= Jx)= /) —é< 0 — Tymoi yrom;
Xy — X 2

B) k= SE)= ) _3 OCTpBIH yrou;
Xy — X 2

r) k= SO2)=f () —% <0 — tymnoii yrom;

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

a) Af = flxg + 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)*
(o +A)* =D)(xg -1
A 2xpAx+(Ax)
A ((p+ A0 =g —1)
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B) flxo + AX) — flxg) = 3x¢"Ax + 3x0(Ax)’ + (Ax)’ — 2Ax =
= Ax(3x¢” — 2) + 3xo(Ax)” + (AX)’;

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

_ xp+l-(xp A0’ -1 _ 2xpAx + (Ax)?
(xp + A + D2 +1)  ((xg +Ax)> +1)(xZ +1)
g - ZXO + A)C

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

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

= VoAt — gtoAt - (At)

Nmeem: Ve, = =V, —gty ——At
At 2
0) x(ty + Af) — x(ty) = —a(ty + Af) + 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(t) + At) — x(ty) = a(ty + Af) — b —aty + b = aAt;
At
Nmeem: Vo, =y
At

13. IlonsiTHE O MPOU3BOAHOM

188.
a) VTI0Boii K03 HUIHEHT KacaTeabHOi K f{x) =X — 2x — 3 B TOuKe
Xo = 0; k =—1 — orpunaTenbHbIii; B T.Xy = 3; k = 2 — MOMOKUTEIHHBIH.
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a“y f(x):x2 -2x-3

N W

-1

.
.
Yo
e —— . 1
-
»”

----- eanas,

2
N . x
0) YrioBoii ko3 duiueHT KacaTeabHOH K f{x) = > +1 B TOYKe

Xo =—2;k=1 — oTpHunaTeNBHBIN; B T.X) = 1; k=2 — MOMOKHUTEITBHEIH.
Aty

\\ :‘f(x)=ﬁ+1 /
4

D\ S

21

y

-3 .z//x\y\z 3°x

189.
[ycts k — xoaddumment; o — yron ¢ OX:
a) k(x) <0, ax;) — Tymoii;
k(x4) > 0, 0U(x4) — OCTPBIN;
B T. X M X3 KACaTelIbHOI HE CYIIECTBYET;
0) k(x1), k(x2), k(x3), k(x4) > 0;
0Ux1), OUX2), OU(x3), OUxs) — OCTpBIE;
B) k(x1) <0, 0u(x;) — Tymoii;
k(x3), k(xs) > 0; 0U(x3), OU(xs) — OCTpBIE;
B T. X, KaCaTelbHOM HE CYIIECTBYET;
r) k(x1), k(x2), k(x3), k(xs) < 05
ouxy), 0uxp), 0U(x3), 0U(x4) — TYIIBIC YTIIBL.
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190.
Oynkuus BozpactaeT Ha [a;b], [¢,d]; bynkuus yobiBaer Ha [b;c], [d;e];
k(b) = 03 k(x2) < Oa k(C) = On k(x3) > Oa k(d) = Os k(xl) > 09 k(.X'4) <0.
191.
a) A= flxo + Ax) — flxg) = 2(xo + Ax)’ — 2xg” = 4xoAx + 2(Ax)’ =
= 2Ax(2x0 + Ax),
A 2Ax(2xy + Ax) _ 220 + AY);
Ax Ax

A

ec =1,70 =— =22 + Ax);
I X T A ( )
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¢” = 2xAx + (Ax)* =

£:2XO+AX;
Ax

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

ecau Ax =0,1, £:2,1; ecan Ax =0,01, EIZ,OI;
Ax Ax

192.
a) ﬂ —8x mpu Ax—0; ecimu xg = 2, TO ﬂ — 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 xo =21, To % — 1323 npu Ax—0;
AN

B) % —3x ipu Ax—0; eciu xo = 4, TO e — 12 npu Ax—0;

Af

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

ecin xy =1, T0 ijxr — =2 npu Ax—0;

AF
€clii Xy = 2, TO Y

— —4 mpu Ax—0;
193.
a) f(x) = (¥") = 3x% f (x0) = 3x0%;
f(2)=34=12, f(-1,5)=32,25=6,75;

6)/(x) = (4-2x)"=-2; f(x0) =-2; /(0,5) =f(-3) =~
B)f(x) =(3x=2)" =3;f(x0) =3; f(5) =/ (-2) = 3;

D1 () = 02 = 26,/ (50) = 2x0 £ (2.5) = 22,5 = 5, f(-1) = 2:(-1) =

194.
o Y Af _ G+ A) = f(x) _ (= A0 =3 +Ax) 5 +3x _
Ax Ax
2_
:2x0Ax+(Ax) 3 2+ AY-3:
Ax

Af

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

5) A 2(xg+Ax)* =205 _ 6x5Ax+6x0(Ax)” +(Ax)’ _
Ax Ax Ax
= 6x3 +6xyAx + (Ax)? ;
% —6x," mpr Ax—0, T.e. f'(x0) = 6x0° £(0)=0; f(1)=6;
2 A1 1 1) Ax ~ 1 _
Ax Ax xo +A)C )CO AX(XO +AX)XO xo(x0+Ax) ’
A
Ay L npn A0, Tef(xo)f— =L ra)=
Ax x2
. 2 2 _
5 A _4—(q+ A 445 2x0Ax (Ax)? _ 2y A
Ax Ax Ax
\f

A — —2xy mpu Ax—0, T.e. [ (x¢) = —2x¢;
fB)=-23=-6; f(0)=0;
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195.
f= SO0t A= f(5) _ o+ A g
Ax Ax
HUcnons3yst T0, 9T0 k=2X) U T. (xo;xoz) MPUHAUIEKUT NPSIMOH, OTYUUM:
XO2 = 2X0'X0 +b= on — 2X02 = *on;
¥y =2xpX9 — 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=2-0x—0"=0; r)xo=2;y=22x-2"=4x—4;
196.

2) V(A1) = (ty + At) +8(§;+At)+t0 81, 2t —Ar+8:

Hmeem:

Vep— =2t + 8 npu At—0;

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

3 23
6) Vip(Aty = 0T AN H2730 72 _ g2 o0 a1 3(An?

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

B) Ve, (Af) = =
) VeplA) At 4At 4

Vep— %0 pu At—0;
VMFH(tO) :t?() 5 VMI‘H(4) = 2a
Xty + A —x(ty)  S(t+ A1) =3-515+3

At At
Vep = Vi = 5 1IPU J1000OM 3HAYEHHUH .

r) Veo(At) =

5;

14. IlonsiTue 0 HenpepbIBHOCTH (PYHKUIMHU
B NIpele/IbHOM Iepexoje

197.
a) HEeMPEepbIBHA B T. X1, X2, X3;
0) HempepbIBHA B T. X| U X3; B T. X, HE SIBIISICTCS HEMPEPBIBHOM;
B) HENPEPBIBHA B T. X|, X; B T. X3 HE SIBIISICTCS] HEIPEPHIBHOM;
T) HETIPEPBIBHA B T. X1, X2, X3}
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198.
x—1, x<-1,
a) fix) =
)fx) {l—xz, x>-1;
OyHKIMSA HE SIBIISICTCA

HEeNpephIBHON B T. X = —1.

4, x<0,
4-yx2 , x=0;
DyHKUIHS SIBJISICTCS

HEMpPEephIBHOM BO BCEX TOYKAX
00J1aCTH OTpeIeIICHHSI.

6) fix) = {

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

x+2, x<l,
r)fx)=41
)fix) -, x21;
X
DyHKUHS HE SIBJISICTCS

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

0) flx) = g

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

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

cinenoBaresibHO, U Ha [—10;20]; dynkuus f>(x) = 2x — 1 HenpepbiBHA HA
R, cnenosarensHo, u Ha [—10;20], a ciepoBaTenbHO, f(x) = fi(x) + fo(x)
HenpepbiBHa Ha [-10;20];

r) flx) =5x —Jx ;

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

bynkups fH(x) =Jx HenpepbiBHA Ha R, a 3HauwT, Ax) = f1(x) — f2(x)
HenpepsIBHA Ha R

200.
a) fix) =x* = 3x +4 = fi(x) + f4(x),

e fi(x) = x%, f5(x) = 4 — 3x — GYHKIMU HETpEePHIBHbIE;

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

6) M) =—2— = i) fo(x) . T fi(x) = %, o) =
HEIpepbIBHBIC IPH X € R;

— (yHKIHA
1

2 +1 X2+

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{x)—35; ecim x—0, To f{x)—4;
2
r) flx) = 4x ,XT: Si1(x)- f2(x), toe fi(x) = x, fo(x) =4—%7 byHKIIH

HEIpepbIBHBIE IPU X € R;
110
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eci x— —1, o f1(x)— —1 u fr(x)—4,25, Torna fix)— —4,25;
eci x—4, 1o f1(x)—4 u_f5(x)—3, Torna f{x)—12;
201.
a) 3flx)g(x) - 3-1-(-2) =-6;
6) S -g®) 1-(=2) _
S +gkx) 1-2
B) 4f(x) —g(x) > 4-1- — (-2) =6;
r) 3 —g))fix) > (3-(-2))-1=5.
202.
A I S =12;
(g(x)?  (-0.5)
6) (flx) — g(x)* = (3 — (-0,5))* = 12,25;
B) (f(x))* + 2g(x) — 3% + 2(-0,5) = 8;
by @ED° (097 o5

>

f(x)- 2 3-2
203.
2
X" +3x+3
) flx) =
£1(x) =x"+3x + 2 npu x—4 fi(x)—>4* +3-4+2=30;
fr(x) =x—3 nmpu x—4 fHx)—>4-3=1;
Si(x) 30
npu x—4 fix)y="=—>5"—"=30;
SHrx) 1
6)f()_—3x
x?—2x+7
pu x— —1 ﬁ(x):x3—3x—>(—1)3—3(—1):2;
pu x— —1 fx)=x —2x+7—>(—1)2—2(—1)+7:10;
fl(x) 1
— -1 —:—;
TIPH X fx) = e 1073
pu x— 2 fik)=5-2x—>5-22=1;
pu x— 2 folx) = 2+x—>2+2:4;
fl(x)
pu x— 2 fix) = —,
f(x) 4
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:xz -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 coBmaiaroT BCIOy, KpOME Xx=3;

mpux - —1 gx)=x-3 >-1-3=-4.

204.

[lycts H 3HaueHue mepuMeTpa KBajpara, /i — HaiilecHHOe 3HaueHHE
nepuMeTpa, A — 3HAUCHWE CTOPOHBI KBaJpaTa, d — H3MEHEHHOE
3HAUYCHHE.

ITo ycnosuto:
|A—a| £0,01 om; |44 — 4a| < 4-0,01 am; |H — h| < 0,04 nm;
3Ha4nT, IepUMETp HaiineH ¢ TouHOCTHIO 110 0,04 M.

205.
Hcnonr3yem Te xe 0003HaueHHs, 9To U B 3aaade 204. meem:
|H—h| <0,03 nv; |34 —3a] <3-0,01 om; |4 — a] < 0,01 om;
CTOpOHY TpeyTroJIbHUKA JOCTATOYHO M3MEHUTD ¢ TOYHOCTHIO 10 0,01 mM.

206.

Ilycte K — 3Ha4ueHWe UIMHBI OKPYXKHOCTH, kK — HaWICHHOE 3HAYEHUE
JUINHBI OKPY’KHOCTH, R — TOYHOE 3Ha4€HHE Paauyca, ' — U3MEPEHHOE
3HaueHue paauyca. Torga:

K=2mR, k=2nr nm; |[K — k| = |2nR — 27tr| < 0,06 1m;

IR — 7| <003 am ui [R — 7] < 0,01 om.
T

Pagmyc HeoOxoanMo u3MepuTh ¢ TouHOCTHIO 10 0,01 mm.
207.
a) [Ipu x—a C—C, 1 k. Pyskuus f; = C HellpepbIBHA IIPH KAXKIOM X;
flx) >A npu x—a 1o yCIIOBHUIO 3a/1auH, TOTrJa
npu x—a Cfix)—>C-4;
0) fix)—>A npu x—a No yciaoBuio, g(x)—B mpu x—a MO YCIOBUIO,
toraa —g(x)— —B npu x—a u fix) — g(x)—>A — B npu x—a;
B) (flx))* «(g())* = (fix) — g))(Ax) + g(x));
IpU X—>a fix)—gx) > A-Bufix)+gx)>4+8B,
Toraa npu x—a (f(x) — g(x))(Ax) + g(x))—>(4 — B)Y(A + B) = A’ — B’
) ()" = f2)- (o)™ = . = f () f () [(2) 5

npasz

pu x—a f{x)—>a 10 YCIOBUIO, TOT/Ia IPU X—>a
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() = F(x) f(X)o f(x)=A-A-...-A=A",THC N € Z,

npas npas

15. IlpaBuJia BHIYUCIEHUS TPOU3BOIHBIX

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

B) f(x) = (x> +3x—1) =2x+3;

’

1
/)= @+ ) =@ +[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*)(Bx + x°) +’(3x + x°) =
=2x(3x + x°) + x*(3 + 3xY) = 9x* + 5x%;

1) f(x)=2x-3)(1-x)+2x-3)(1 -x) =
=2(1 —x%) = 3x*(2x — 3) =—8x> + 9x* + 2.

210.
ooy - (1422 (3=5x) — (1+2x)(3-5x)’ _
a) y'(x) G527
_2B-50+5(1420) 11
(3-5x)? (3-5x)%"
(Y @x—--x*2x-1) _
(2x-1)?
_2x(2x-D-x*2 _ 2x(x-1)
(2x—1)° Qx-1)72"
sy — 3x=2)(5x+8)— (3x—2)(5x+8) _
2)Y() (5x+8)>

6)y'(x) =
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_3(5x+8)-53x-2) _ 34

Gxt8)?  (xe8)?
O ) B el k) G0
By =
_—4x2—2x(3—4x)_4x2_6x
B o =3
211.

a)y'(x) = (Xg)' — 3(x4)' 5 =8 1283 — I

6) ' (x) =§<x>'_4(xL2J Ninp

3 x3 2 X ’
B) y'(x) = (x7), - 4(x5)’ +2x -1 = 7x6 _ 20x4 +2;

7

1 \ 1 , 1 ~
0y =) +3 — |+ =2 20337 -
2 x 2 X

212.
a) f(x) = (%) - 3x" =2x - 3;

R

Q=1 /
6)f'(x):x’—4(\/;):1_%;
f00n=1 ﬁzlg;
f@=1-2=0

’

B/ =x'(§) Lo (B)-2

f(_%]:”(—\/g)zﬂ;

_B-0C+0)-G-02+x)’_ 5 |
n/e) 2+x) 2+x)*
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fE) =510 =2

213.
a) f(x) =2(x") —x =4dx - 1;
dx—-1=0;
x=0,25;
f(x)=0mnpux=0,25;

6) /(x) = —% @) + () + 12 =22 + 2x;

2+ 2x=0;
x(1-x)=0;
x=0mmx=1;
f@)=0npux=0;1;

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

X —3x—-4=0;

x =—1 mubo x =4,
f(x)=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;
f(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;

() <0: 2x—5<0;x € (—o; 2,5);

D00 =4¢ 3 () =42 = 2 -9 +0);

f(x)<0: 2-x)(2+x)<0;

X € (=005 =2) U (2; Foo).
215.

_ (P =30/(1+4x°) = (¢ =301 +4x°)

A (1+4x%)? -

115



http://alexbooks.ucoz.com

CGx?=3)(1+4x7) — (20 =3x)-20x"  —8x7 +48x° +3x7 -3

(1+4x>)? (1+4x7)2

@f@r{;+x2j@—J;%(%+x{p_¢;j:

3 3 1
== 2x R=x )+ 2422 | - =
[Ferfeh (b5

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

63 5x\/;;

x2 x+2x\/;_ 2
-2y 1=xH)-(5-2xH1-xY
B) f(x) = =) =
:—12x5(1—x3)+3x2(5—2x6)=—12x5+6x8+15x2 _
(1-x°)? a-x»*

1) £C=(\x Y B3x — x)F4fx (Bx° — x) =—— (3x° — x) ++/x (155" — 1) =
2x

- %\/;(Hx“f 1.

216.
a) f(x) =) -3 % ) +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);
F0)=0:4x+ 1D(*—x+1)=0;x=-1;

) £(x) = (Y - 12(3) = 4x® — 24x = 4x(x* — 6) = dx(x —/6 )(x +/6 );
£(x)=0: 4x(x =6 )(x +/6 )= 0; x =—+/6 6o 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) /(%) =§ (P — 8% = 2% — 8 = 2(x — 2)(x + 2);

f(x)<0: (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) = 3¢ —%x 1,5 ¢'(0) = 3(CY —%x’ +1,5 =00 —% .

219.

a) Y1BepxaeHue HesepHo. K npumepy, mycts fi(x) 1 u fo(x) = 1 .
x

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

(dyHKIMIA PoM3BOAHON He cymectByeT. OaHako, @(x) = fi(x) + fi(x)
11

X X

0) Ilycth @(x) = fi(x) + fo(x) uMeeT NPOU3BOAHYIO B T. Xo U (QPYHKLIHUS
fi(x) Takxke nMeeT NMPOU3BOJHYIO B T. Xg, HO (YHKIMS f>(X) HE HUMeeT B
9TOM TOYKe TPOM3BOAHOM. O603HAUNM ¢ (xo) = a, f1'(xo) = b.

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

MIPOMU3BOJHYIO B T. X(, YTO IPOTHBOPEUUT MPEANIOTIOKEHHIO, T.€. O(X) HE
HMeeT IIPOU3BOAHOMN B TOUKE X).

16. IlpousBoaHas cJI0:KHOH PYHKIIUM
220.

a) h(x) = cos3x; 6) h(x) = sin(Zx _g}
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y=flx) =3x, g(y) = cosy; y=fx)=2x _g’ g(y) = siny;

B) h(x) = tgg : DA(x) = cos(Sx +§);

y=Ax) =§; g() = tgy; y=£x) =3x +§; g(y) = cosy.
21.

a) h(x) = (3 - 59)°; 6) h(x) =cosx ;

y=f)=3-5x g0 =y y=flx)=cosx; g0)=/y:

B) h(x) = (2x + 1)’ ) =g

Y= =2+ 1; g0) =% y:f(X):%; () = tgy.

222.

a)y =91 ; Y R S—
g ’ g Vx? =7x+12

y=0: 9—x*>0; y>0: XX —Tx+12>0;
(x=3)(x+3)<0; 3<x<3; (x-3)x-4)>0;
x<3;
x>4;
B)y=40,25-x% ; F)y=;;
Véx+5-x*
y>0: 0,25 x> 0; y>0: dx+5-x*>0;
(x-0,5)(x+0,5<0; x+DE-5)<0;
-0,5<x<0,5; -1 <x<5.
223.
a)y=+cosx ; 6))/:;;
sinf x— "
6
y20: cosx > 0; y#0: sin(x—g}to;

7§+ 21n Sxﬁng 2nn, ne€ Z, x;t%Jr Tk, ke Z
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OrtBer: ﬂ:—g+ 27n; §+ 21tn:|/n€ Z} .

B) y = tg2x; T)y=4/sinx ;
2x¢§+nn, ne Zz y20: sinx = 0;
x¢%+gn, ne Zz 2rk<x<m+2mk, ke Z.
224.
a) f(x) =(2x =7 =8(2x - 7)*'(2x -7y =16(2x - 7)’;
1 -3-1 ’ 15
6 = =3Gx+ DG+ 1Y =————;
).S (%) [(5x+1)3 (Sx+ 1) (5x+1) G iD"
B) f(x) = ((Ox + 5)*) = 4(9x + 5)"'(9x + 5) =36(9%x + 5)’;
1 5-1 ’ 30
= ——— [=-5(6x— 1) (6x - 1) =——————.
1) f(x) 6x_1) (6x—1)"(6x—1) (6x_1)°
225.
x)’ , x)! X ' 9
(4] | 4] 012
23-=
)
6)f(x)=

(%—7}8 —(l—2x)4]=8(%x—7)81(%x—7j -

7

—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)" — (4x + 7)Y = 13(5x - 2)* . (5x = 2) +

+6(4x+7)(4x + 7Y = 65(5x — 2)"* +

226

_ 24
(4x+7)7

a)y=+/1-2cosx ;

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

§+2nn Sxﬁs?n+2nn, ne Zz

[4
0)y=,=-1;
x

4
y20: —-120;
x

X B _
{x _4<0, {<x 2)<x+2>sos{ 2SXSL e [2:0)0(0:2];

x#0; x#0; x#0;
B) Yy =4/sinx—0,5 ;
y20: sinx—0,52>0; sinx>0,5;

%+2nk£x£5?n+2nk, ke Z

r)y:,/1+l;
X
x+1

y20: l+120; —20;
X X

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

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

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

a) h(x) = flg(x)) =

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

6) h(x) = fp()) =ﬁ ;

>

cosx—1
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\/;20, x=0;
[Vx-120, x#L;
B) h(x) = p(f(x)) =~/cosx ;

cosx = 0;

D(h) =[0; 1) U [1; +o0);

—£+2TcnSxS£+2nn,ne Z;
2 2
D(h) —{|:—§+2nn;g+2nn]/ne Z};

) () = p(fn)) =

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

a) flx) =%x, g(x) =2x; flg(x)) :% (2x) =x;
6) fix) =x% g(x) =vx , e 2 0. flg(x)) = (Vx ) =x;

B)ﬂx)=%xf %; g(x) =3x+2; flgx))=—Vx>+1-1=—x|=x

npu x < 0.

230.
a) (=170 = 2x* +3)'(x* — 20" + 3) = 17(x* — 2x* + 3)'°(3x* — 4x) =
= 17x(x = 2x* + 3)"%(3x — 4);
’ ’ 1

0700 =(i-x") ( / ]=1(1_x4)al<1_x4)=
X +3 2

2x° 2

Vi—xt (P37
4x )

Vax? +5 ’

1 1

D /x)=53-x)"'3-x +E(2x— N2 2x-7)=

= (4 3% +3) ==

»rw= [ Ps) (a2 5) =

=153 - ¥+ ——.
N2x=7
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17. Ilpou3BoHbIE TPUTOHOMETPUYECKUX (PYyHKIMI

231.
a) )'(x) = 2cosx; 0) )y (x)= f% cosx;

B) V'(x) = —0,5cosx; r) ) (x) :% COSX.

232.
a) y'(x) = —3sinx; 0) y'(x) = 1 — 2sinx;
B) V'(x) = sinx; r) ' (x) = 2cosx —% sinx.
233.
, 3 , . 1
a)y'(x)=————; 0) y'(x) = —sinx ————
cos” x cos” x
7’ 1 4 2
B) Y'(x) = T r) y'(x) = ———cosx.
2cos” x cos” x
234.

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

S ) =f(m)=0;

6) /() =¥ + (tgx) = 1 +—=

cos? 2x

>

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

’

B) (x)=3 (sin(g —gD = —3(005%) = —3(— l)sing =sin> ;

SO =0; f(m)=sinT="7:
r)f(x)= 2(005%) = 2-[—%Jsin§:—5in£;

£(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) = — (tgyy = 1 -—=—;
COS X

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

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

T
Tox:Eann,n € Z,

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

T
Tox=—5+nn,ne Z.

236.
a) f(x) = 3x%sin2x + 2x’cos2x;
2
6)f'(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
6)/()=—F————= ( . 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) /' (x) = (sin3xcos3x)” = 3cos6x.

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

kTC s

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

—+2nn<2x<3—+2nn; —+nn<x<3—+nn, ne ’z
4 4 8 8

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

dr=" By =) v Tk ke 2
6 24 4
f(x)>0: sin4x>—l;
2

I, 2nn<4x<7—n+ ZTm;—l-i-En <x<7—n+£n, ne zZ

6 6 24 4 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

1) £(x) = (sin2x)’ —/3 X" = 2c0s2x —/3 ; £(x) = 0: 2cos2x —+/3=0;

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

f£+ 21n <2x<£+ 2nn;7£+ﬂ:n <x<£+1‘cn, ne Z.
6 6 12 12

240.
a)fix)=x+cosx+5; 0)flx)=sin2x+ 1;
B) flx) = 20 — sinx; r) fix) =2 — 3cosx.
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§ 5. IPUMEHEHHUE HEITPEPBIBHOCTH
n 1MPOU3BOJHOU

18. IIlpuMeHeHue HeMPEPHIBHOCTH

241.
a)flxr)=x'—x+1;

f(x)=4x"—1, D(f) =R — nenpepsiBHa Ha R, a 3HAYHT U B
T.x1=0nx,=-1.

x+1,
6).f(x)={ .
X

x<-1;
-x, x>-1.

fx;=0)=20-1=-1- mupdpepennupyema B T. x; = 0 H, 3HAYHT,
HEIpepbIBHA B 3TOH TOUKE.

Sy + Ax)—>2 npu Ax > 0 u Ax—0;

flxy + Ax)—2 ipu Ax < 0 u Ax—0,

HOATOMY B T. X; = —1 (DYHKIHMS SBJISIETCS HEMPEPHIBHOM.

l—xz, x<0;
B) flx) =
)fx) {S—Zx, x=>0.

f(x)=-2:(-1) =2 — pyHKIMS HENPEPHIBHA 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 SIBISETCS HEMPEPBHIBHOM.

r) flx) =2x —x+ x3;

f(x)=2-2x+3x", D(f) =R — QyHKIHS HENPepHIBHA IPH X € R,
a3HAUUTU BT.X; = 0mx, =—1.

242.
a) flx) =x" — 2x%
f(x)=3x"—4x, D(f') =R — pynxups f{x) HenpepbIBHA IIPH X € R;
3
x” +27
6) fx) = ;
3x+ x>
D(f) = (=20, =3) W (=3; 0) L (0; +0);

T.e. X € (—o0; =3),x € (-3;0), x € (0; +o0);
B) flx) = 2x" - 3x* + 4;

f(x)=8x"—6x, D(f') =R — pynxuus f{x) HenpepbIBHA IIPH X € R;
2
x°—=5x+6
D) fx) =———;
X -8
D(f) = (—o0; 2) U (2; +o0); T.e. X € (—00; 2), x € (2; +o0).
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243.
a) flx) = 1,4 — 10x* — x* nerpepsiara Ha [0, 1] 1 f0) = 1,4 >0,
A1)=-9,6 <0 — dpynkuus f{x) umeer Ha [0; 1] KOpeHb;
0,2)=0,992 >0, f{0,4) =-0,264 < 0 — kopeHs X € [0,2; 0,4],
xo = 0,3 ¢ TounocTtriO 710 0,1;
6) flx) = 1 + 2x* — 100x" menpepriua Ha [0, 1] u f0)=1> 0,
A1) =-97 <0 — ¢pynkuus flx) umeer Ha [0; 1] kopeHs;
f0,3)=0,37>0, f{0,5) =—4,75 <0 — xopeHs x, € [0,3; 0,5],
xo = 0,4 ¢ Tounocteio 10 0,1;
B) flx) =x° — 5x + 3 HenpepeiBHa Ha [0, 1] u f0) =3 >0,
A1) =-1<0 - ¢pynkuus f{x) umeer Ha [0; 1] KOpeHb;
0,6)=10,216 > 0, f{0,8) =—0,488 < 0 — kopeHs x, € [0,6; 0,8],
xo = 0,7 ¢ Tounocteio 10 0,1;
1) fix) = x* + 2x — 0,5 menpepsiBra Ha [0, 1] 1 0) =—-0,5 <0,
A1) =2,5>0— pynxuus fx) umeer Ha [0; 1] KopeHsb;
0,2) =-0,0984 <0, £{0,4) = 0,3256 > 0 — xopeHs X, € [0,2; 0,4],
xo = 0,3 ¢ Tounocteio 10 0,1.

244,
a)x’ —5x+4>0;
x—4Hx-1)>0;

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

>

— — +

-5 3 1 X

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

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: (—oo; 1) U (2; 6).
245.
2) (x2—2)(x—4) >0
x“+2x-3

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

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

8
RESERTI
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)
_ - 1
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)

n _ _
-3 -1 3 4
Otser: (-3; -1) U (3; 4).
246.

a) flx)=,|x— 4

x=3

>

X —

>0;
x—3

(x+1)(x—4) >0
x=3 -

1 3 4 X
D(f) =[-1; 3) U [4; +o0).
0) flx) =
3
x* -4

(x=D+D) o
x-2)x+2)

+1;
¥ -

+1>20;

-2 -1 1 2
D(f) = (=05 =2) U [-15 1] U (25 +oo).

2
X +Tx+12
@fﬁﬁzw———f;———;

2
x“+Tx+12 >

X

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

X
7m *KA
_/_4 :3\_)6 X

D(f) = [4; 3] U (0; +o0).

8
= (1= .
D) =yl

8
1-

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) = {

>0;

4—x, x<4,

(x— m)2 , x4

Bumum, 4to f{x) sBIseTCA HENPEPHIBHOWM HA R TIpH JIFOOOM m, KpOMe
X =4; yCIIOBHE HETPEPHIBHOCTH B T. X = 4:

4 — Ax) = f(4 + Ax) ipu Ax—0 u Ax > 0;

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

x? —3x
0) fix) =— .
xX“—m
Oynkuus  f(x) — ApoOHO-panMOHaNBHAsA, I03TOMY OHa OyzeT

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;

yCJIOBHE HENPEPHIBHOCTH B T.X = 0:

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

A0 — Ax) = 3(Ax?) + m, {0 + Ax) = 2 + Ax ipu Ax—0;
30+m=2+0,m=2;
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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[l; 3];
6) x* —8>7x%
(=8 +1)=0;
(r—242)(x +242)P + 1) 2 0;

Z > 5

—2\2 22 X

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

— - +
e (e RN e h
xe (-0 —3) U (-2 542) U (V3 ; +oo);
r)5x2—4>x4;
- -4)<0;
x—Dx+Dx-2)(x+2)<0;
+ ~ = +
-2 Z1 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) Va2 -4 (x—3)<0;

P —4>0; [(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) flx) =\9x x> ;
9x —x* 2 0;
x(x—9)<0;

-+ ~ +
0 9 X
D(f) = [0; 9].
6) ) = [x? -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) = (—oo; —4] L [0; 4].

27

r) fix) = l—x—3;

27
1-=520;

2
(x=3)(x"+3x+9) >0

o> =
0 3 X

D(f) = (o5 0) U [3; +o0).

251.

19. KacaTteabHas k rpaguky GpyHKuumn

1) KacarenpHas TOpU30HTAIbHA:

a)BT.Burt. D, 60)BT.B,T.Cur. D;

B)BT. A, 1.Cur.E; rNBT.A,T.Cur. E,

2) KacarenpHas 00pasyeT ¢ 0chi0 abCIICce OCTPHIH yTOII:

aA)BT.AUT. E; 0)BT. E;

B)BT.Bur F; T)BT.D;

3) KacarenpHas 00pa3yeT ¢ 0ChI0 a0CITUCC TYITOH yTo:
a)BT. G 0)BT. A4;

B)BT.D; r)BT.Burt. F.
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252.
1) IlpouzBoHast GyHKIMU paBHA HYIIIO:
aynmpux=bux=d, o)npuk=buk=d,
B)ipux=a,x=bux=d, r)upux=bux=d.

2) IlponzBonHast GyHKIMK OOJIBIE HYJIS:
aupux=c; O)Ipux=aux=e;
B)IIpUX=¢; T)IpUX=C.

3) [Ipon3BoaHas GYHKIUH MEHBLIC HYJIS:
a)mpux=e;, 0)npux=c;
B)IpUX=c, T)IPUX=aHX=e.

253.
a) /(1) = (@) = 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;
tgo = 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

tgol —f(gJ——%mg——Z; tgol :f(n):—coszn:_l;

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

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

255.
SYORE} (l) e
X X

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

QyHKIIH

fx) =3 B TOYKE ¢ aOCITUCCOH X

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+ xo© + 2x(x — xo) — ypaBHEHHE KacaTelbHOW B TOYKE C
abcrccoit xy:

mpuxe=0:y=1+0+2-0x-0)=1;

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

N/ = @Y - 1" =3

y = xoo —1 + 3x*(x — xp) — ypaBHEHHE KacaTeJIbHOW B TOYKE C
abcrccoit 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 = 3sinxy + 3cosxo(x — X¢) — YpaBHEHHE KacaTeIbHOH B TOYKE C
abcruccoit xy:

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

IpU 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

abcIcco xo:

nnx=£'
pu xo 1
T 1 T T T
=tg—+ x——)=1+2x——)=2x+1-—;
g () = 14 27 :
COS™ —
pu Xg =—:
y=tg X+ 1 c-Zy=\3 +4(x_E):4x+\/§_4_n;
32 ® 3 3 3

B) f(x) = 1" + (cosx)” = —sinx;
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y =1 + cosxy — sinxy(x — X9) — ypaBHEHHE KacaTeIIbHOW B TOYKE C
a0cruccoi xo:
npu xo=0: y=1+cos0—sin0(x — 0) =2;

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

r) f(x) = —2(sinx)’ = —2cosx;
y = —2sinxy — 2cosxg(x — Xyp) — ypaBHEHHE KacaTeIbHOH B TOYKE C
abcILuccoi xg:

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

257.
KacatenmpHast 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 dynkmum flx) = x* — 3x* + 3x KacaTelbHas K
rpa¢uky mapamienbHa ocu OX;
6) /' (x) =2x° + 16;
f(x)=0: 2x*+ 16 = 0;
20 +2)(x* —2x+4)=0;

x=-2: f-2) :% (-2)*— 162 = —24;

B T. B(-2; —24) rpaduka dynkuuu fx) :%x4 + 16x xacarenpHas K

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 pyHkuum

Alx) = 3x* — 6x” + 2 xacarenbHas K rpaduKy napamienbHa ocu OX;

r) f(x)=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) rpaduxa dymuxmmu flx) = x* — 3x + 1
KacaresbHas 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+2nk,ke A

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

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

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

(%‘u Tk; —\/§+5?n+2nk}ke Z

rpapuka ¢ynkumu flx) = 2cosx + x KacarenbHas K rpapuKy
napamensHa ocu OJX;

6) f(x) = 2cos2x ++/3 ;
f(x)=0: cosx——g'

>

2x:5—n+2nn, 2x 77_7t+2 nk,
6 6

x=5—n+nn, nezZmu x=7—n+nk,ke Z;
12 12

j'(%+nn]=sin(%c+2nn)+\/§(?—§+nnj_ +\/_(—+nnJ
f(%+nk]—sin(Z—;+2nk]+\/§U—g+nk)=——+\/_(—+ k)

BT. G—’Z‘Mn; —+\/_(—+7tnn,ne Zn
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T. E+‘ltk; —l+«/§ E+7tk ke Z
12 2 12

rpapuka ¢yHkimu flx) = sin2x +43x kacarenbhas rpaduky
napasiensHa ocu OX;

B) f(x) = —Sin(x—gj 3/ (x)=0: —sin(x—g)— 0;

b4
x=§+nn, ne Zz

f(gﬂth: cos(g+nn—§)= cosTn, n € Z,

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

BT. (§+2nk;lj U T (§+2nk;—lj(ke Z)

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

napamnnensHa ocu OJX;

1) /(x) =2 = 2cosx; f(x) = 0: cosx—g;
x:E+2nn, x:—£+2nk, nke Z:
4 4

f(g+ 2nn]= ﬁ(%+2nn)—25in(%+2nn)=

:ﬁ(g_l}zﬁm;
f[—%+2nk)=ﬁ(—%um)-zm{-%um):
=\/E(l—%]+2\/5nk;

BT. [%+2nn; \/E(%—l}u 2421

lne YA
)
T. (—§+2nk; ﬁ(l—§)+2\/§nk}ke Z

137



http://alexbooks.ucoz.com

rpaduka QyHKuMH flx) = J2x — 2sinx kacarenbhas K rpaduky
napamensHa ocu OX.
259.

a) flx) = 3x —x°;

Ax)=0: 3x—x"=0;

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

) =3-32

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

f(0) =3, tgo, =3, o, = arctg3 — yroia, mog kotopsiM 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 dynxumun fix) = 3x — x° mepecekaeT och
ox;

0) fix) = sin(x+%);

fix)=0:sin x+ X =O;x=—£+nn,ne Z,

4 4

b1s T 1, n=2k;
x)=cos|x+—|; /| ——+mn |= cosmn =
/& (x 4) /( 4 ") [—1, n=2k+1 ke Z;

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

—£+2nk; 0 | mox yrnmom i ,aBT. 3—Tc+ 27tk; 0 | mox yriaom 3—n;
4 4 4 4

B) fix) =x" —3x +2;

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

fx)=2x-3; f(1)=-1,tgo, =1 u oy =% — YroJ1, IO KOTOPHIM 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) flx) = —cosx;
fix)=0: —cosx =0;
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x= Ty 27nn,
2
x=-Z4 2k,
2
S (x) = sinx; f’(g+ 2nn)— 1, tgoy =1 o = 45° — yrod, mox KOTOPBIM B
T. (g + 21n; O] rpaduk ¢pyHkimH f{x) = —cosx nepecekaer och O.X;
T _ _ _3n
! -5 +21k |=—1, tga, =—1u o, = yTOJI, OJl KOTOPHIM B

T. (—§+ 2mk; 0) rpaduk ¢pyHkuuu f{x) = —cosx nepecekaer ocb OX.

260.
a)

1
x-1

ﬂ"

IycTh O yrod, mojx KOTOphIM KacaTesbHas K rpaduky ¢yHKimu flx) B

T. (xo; flxo)) mepecekaer ochb OX, To yrom [, MMOa KOTOPHIM 3Ta
KacaTeJbHas nepecekaer ock OY, paBeH:

o 0B = .2 IS S
B = 2,th tg(oc 2) ctgo o0

1 — 1. 1 S S
.f(x)—x_l,f(O) 1; f(x) (x-1)2’tg[3 70 1

—% — yroi, o kotopsM B T. (0; —1) rpadux GpyHkumm
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fx) :;1 mepecekaet och OY;
X—

o0~ gel-3Jo0 -3u(-5)--5:

1 |
s tgp=—rg—=1,
cosz(x—ZJ BAR

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

1
f’(x)—z

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

.
-1

B =% — yroJi, moJ KOTopsM B T. (0; % ) rpadpuk QyHKIIH

>

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

Ax) :% (x — 1)’ mepecekaer ocb OY;

_ ). e ®_1
r)f(x)—sm[2n+6j,f(0) sm6 X

_f’(x)=2005(2x+%),tg[3= 1, = ! ! ;

1 T _5n
B=m + arctg T =T _E =? — yroJi, IoJl KOTOPBLIM B T.
3

(0; % ) rpaduk dpyukimu f{x) = sin (Zn +§) nepecekaet ocs OY.

20. [IpubamnxeHHbIE BHIYMCICHUS

261.
a) f2,016) = f(2) + (2,016 — 2)-/(2);
) =4 +2, f(2)=48+2=734;
A2)=16+2-2=20,
£(2,016) = 20 + 0,016-34 = 20,544;
£0,97) = 1) + (0,97 — 1)-£(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) f/(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;
A0,92) = f(1) + (0,92 - 1)-f(1);
AD=0, f()=3-1=2
£0,92) =-0,08-2 =-0,16;
r) f(x)=2x+3; 1(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(2Q)=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 = /140,004 ~ 1 +%~ 0,004 = 1,002 ;

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

B) /0,997 = {/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 4
a) tgdd° =tg(45° - 1°) =tgd5° —— ————=1-—=0,9651;
) tg g( )= 1tg 180 so? 45° %
0) cos61°=cos X+ [ _sin & =l—ﬁz0,4849;
3 180 3 2 360

Elx/gn

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

265.

a) cos(

0) sin(

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

~0,02 |~sinX—0,02cos X~ = B 0,02 ~ 0,8560 ;
3 3 2 2

NG

8) sin| 40,03 |~ sin " +0,03cos ™~ = L +0,033> = 0,5264 ;
6 6 2 2

wla o3

a

[o)}

1

T
cos? =
4

=1+2-0,05=101.

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

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. llpon3BoagHas B (pu3nKe U TeXHUKE
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267.
a) Cxopocth: W(f) = x'(f) = —% (£ +2(£Y +5¢ =—F + 4t + 5 (m/cex);
6) v(2) =27+ 42+ 5 =9 (m/ceK);
B) OcranoBka: v=0:— + 4t +5=0; =5 cex.

268.
v(t) = X'(£) = 3£ — 8t (m/cex);
v(5) = 3-5* — 8-5 = 35 (m/cex);
a(t) = V(1) = 61 — 8 (m/cex?);
a(5) =65 — 8 =22 (m/cex?).
269.
o(t) = ¢'(r) = 6t — 4 (pan/cex);
o(4) = 6-4 — 4 =20 (pan/cexk).
270.
o(?) = ¢'(t) =4 — 0,6t (paa/cex);
o(2)=4-2-0,6 = 2,8 (pax/cex).
271.
w(t) =x(f) = 6 + 1 (cm/ceK);
a(t) = V(1) = 12t (cm/cex’);

a)a=1 (cm/cex’): 12¢ =1, =%ce1<.;

6)a =2 (emlcerd): 126=2, ¢ Z%CCK.
.
W(b) = X (0) = —% £ + 61 (wlcex);

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

6) 1(6) = —% 62+ 66 = 18 (w/cex).

273.
YOO zﬁ ;
a(t) = V() :—#;

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

F(H) = m-a(¢);
FQ2)=m-(122-2)=22.
275.

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

6) E(1) == (),
E(Q2) =§ (22 + 1)%0,01% = 0,025 (JIx).

276.
p()=m'(l) =61+ 5 (r/cm).
a) p(10) =6-10 + 5 =65 (r/cm),
0) p(20) = 6-20 + 5 = 125 (r/cm).

277.
vi(?) = x/(2) = 8¢,
va(t) = X (t) = 3¢;
Vi) > () 8t> 3¢

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

8 N .
Ipn ¢t € (O;EJ CKOPOCTh TIEpPBOIl 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

:\/36002 1612 + (36002 - 8 +18000 - 4) + 25 +3600% +18000 (ﬂ)
q
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§6. IPUMEHEHUSA HPOI/I3BOI[HQI71
K UCCJUIEJOBAHUMIO ®YHKIIMU

22. IlpusHak Bo3pactanus (yObiBaHus) GyHKIMHU

279.
1
f(x)=3-—x;
a) f(x) 2x

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

f (x)=—% <0 mpu, xe D(f) — pynkuus yosiBaer Ha R;

6) f(x)=-x"+2x-3;
D(H)=R;
E(f)=(—o-2];
(x)=2(1-x);
f(x)<0: 2(1-x)<0, x>1;
(x)>0: 2(1-x)>0, x<I;
DyHKLMS BO3pACTaET IIPU X € (—oo;l]
1 yOBIBACT IpH X€ [I;+00);
B) f(x)=4x-5;
D(f)=R;
E(H)=R;
£(x)=4>0 npu x € D(f) — hynxims BoszpacTaer Ha R;
r) f(x)=5x"-3x+1;
D(H=R;
81
E( [100 a J
f(x)=10x-3;
f(x)<0: 10(x-0,3)<0; x<0,3;
f(x)>0: 10(x-0,3)>0; x>0,3;
@DyHKIMS BO3PACTAET, IIPU X € [0,3;+oo)
¥ yObIBaeT mpu XE€ (—o0;0,3].

280.
2
a) f(x)=-—+1;
X
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D(f)=R/{0};
E(H=R/{l};

2
x)=—;
(9=

f(x)>0, npu x€ D(f);

3Haunt, ByHKIMA BospacTaeT Ha R/{0};
6) f(x)=x*(x-3);

D(H)=R;

E(H=R;

£(x)=3x>-6x=3x(x-2);

f(x)<0, mpu x € (0;2), £(x)>0, mpu X E (-0 ;0) U (2;+ ).

Oynkuus yosiBaeT, npu x € [0;2]; GpyHKIMS BO3pacTaeT,
pu X € (-0 ;0] U [25+ ).

B) =222

X
D(f)=R/ {0}
E(O)=R/{1};
£(x)=— ; £(x)>0, npn xe D(P)
®ynxius Bospactaer Ha R/{0}.
r) f(x)=x-27x;
D(H)=R;
E(H)=R;
£(x)=3x>-27=3(x-3)(x+3);

+ — +

>
3 3 X

£(x)<0 na (-3;3), P(x)>0 Ha (-0 ;-3)U 35+ o0 ).

@ynxuns yosiBaeT Ha [-3;3], pyHKIMS Bo3pacTaeT Ha (o0 ;-3] 1

Ha [3;+ o0).

281.
a) f(x)=12x+3x*-2x;
D(H)=R; E()=R;

147



http://alexbooks.ucoz.com

P (x)=12+6x-6X"=-6(x-x-2)=-6(x-2)(x+1);

— + —

>
-1 2 X

P(X)<0Ha (-0 ;-1)U (2;+ «);  £(x)>0Ha (-1;2).

@yHKnus yobIBaeT Ha [- oo ;-1] M Ha [2;+ oo ), pyHKIHMS BO3pacTaeT
Ha [-1;2].

6) f(x)=4-x*

D(H)=R; E(f)=(- = ;4];

£ (x)=-4x";

+

- >
0¥
f(x)<0na (0;+o ),  (x)>0 Ha (- ;0).
Oynkius yosBaet Ha [0;+ oo ), pyHKIUS Bo3pacTaeT Ha (-0 ;0].
B) f(x)=x(x*-12);

D(H)=R;
E(H=R;
£(x)=3x>-12=3(x*-4)=3(x-2)(x+2);
+ — + -
2 2 X
f'(x)<0 Ha (-2;2); f(x)>0 Ha (-0 ;-2) U (2;+ o).

OynKIMs yobIBaeT Ha [-2;2], QyHKINA Bo3pacTaeT Ha (- ;-2] 1
Ha [2;+ o).

D) fx)=— ;
X
D(H=R/{0};  E(D=R";
f(x)= % ;
X

_\ _ >
0¥
f'(x)>0 Ha (- = ;0), '(x)<0 Ha (0;+ o).
OyHKITNA BO3pacTaeT Ha [- o ;0), pyHkmnus yobBaet Ha(0;+ oo ).

282.
a)
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Yy
.2 0 5
0)
Y
[ 3\ >x
B)
y
/] s
-2 ¢ 1 5 X
r)
Fe
01 6 x

><V
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283.
a) f(x)=x>+3x>-9x+1;
D(H)=R;

E(H=R;
£(x)=3x"+6x-9=3(x+3)(x-1);

+ - +

-
-3 1 X
f(x)<0 Ha (-3;1), f(x)>0Ha (-0 ;-3)U(1;+ ).
Oyukius yobiBaet Ha [-3;1], GyHKIUS Bo3pacTaeT
Ha (-0 ;-3]U[1;+ o).

2y
28
f(x)= x* +3x% -9x+1
0 1 -
/ -3 -4 rW ° X
6) f(x)=4x-1,5x";
D(f)=R;
E(H)=R;

'(x)=12x*-6x"=6x*(2-x);

f'(x)<0 Ha (2;+ o ); f'(x)>0 Ha (-0 ;0) U (0;2).

OyHKIU yObIBaeT Ha [2;+ oo ), pyHKIHSI Bo3pacTaer Ha (- oo ;2].
y

N

f(x): 4x3 -15x*
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B) f(X)=2+9x+3x%-x’;

D(H)=R;
E(H)=R;
£ (x)=9+6x-3x"=-3(x*-2x-3)=-3(x-3)(x+1);
— + _ >
-1 3

f(x)<0 Ha (-0 ;-1) U35+ o0 ); f'(x)>0 Ha (-1;3).
Oynkuus yobiBaeT Ha [- oo ;-1] U[3;+ ), dyHKIMs Bo3pacTaer
Ha (-1;3];

2y
29 t
Flx)=2+9x+3x% -x*
-1 3 S
N4 (I 3 Voox

r) f(x)=x4-2x2;

D(f)=R;

E(f)=R;

£ (x)=4x>-4x=4x(x-1)(x+1);

_ N\ - T »

S N
f(x)<0ma (- ;-1)U(0;1); F(x)>0 na (-1;0)U (15+ ).
Oyukuus yobiBaeT Ha [- oo ;-1]1U[0;1], byHkiwms Bo3pacraer
Ha [-1;0]U[1;+ oo );
f(-x)=f(x) — pyHKIIMA YeTHAaS;
f(x)=0, mpu x*(x- v2 )(x++/2 )=0, x=% /2, x=0;
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284.
=) _ 4 .
a) f(x)=2 g
D(H=R\{2};
E(f=R/{2};
4
fx)=—;
® (0,5x—1)*
V—\
T P X
f'(x)>0 na D(f);
Gynkms Bo3pactaeT Ha (-0 ;2) U (2;+ o );
f(x)=0 npu 05x 1 =2, x=0;
pr
4
=2~
_/ =255
2
—
-2 L 6 X
-x+1L,x<3,
0) f(x)=x-3]-2= {x PN
D(H)=R;
E(D=R;
-Lx<3,
Fl)= {1,)( >3;

OueBuHO, 4To B TouKe (3;-2) f(X) HE MMeeT NPOU3BOAHON; (PYHKIIMS
yOBIBaeT Ha (- o0 ;3];
¢byHKIESA Bo3pacTaet Ha [3;+ o ); f(x)=0 mpu x=1,5.
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N, 38 .
0 x
-2
B) f(x)=8x"-x";
D(DH=R;
E(D=R;
£(x)=16x-4x"=-4x(x-2)(x+2);
\""\-u_ﬂ"/o 2\_\‘_ x

(x)<0 Ha (-2;0) U (2;+ o), T'(x)>0 na (- = ;-2) U (0;2).
Oynkuus yosiBaeT Ha [-2;0]1U [2;+ o),
¢bynkuus Bo3pacraet Ha (- o ;-2]1U [0;2]; f(-x)=f(x) — byHkiust yeTHas;
f(x)=0 mpn x*(2 2 -x)(2 2 +x)=0, x=0, x=+2+/2 .
aAY

-.Lﬁ...-.f.(.x)= 8x? - x*

1

l—l,x>l,x<0,

1) f(x)= ‘l - 1‘ —! x
X 1
——L0<x<1;
lx
D(H=R/{0};
E(H=R";
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—2,)(7 > l,x < 0,

Feo= 1%
-—,0<x<l;
i)

OueBnaHO, 9TO B Touke (1;0) f(X) HE MMeeT MPON3BOIHOI;
¢ynakuus yosBaet Ha (0;1],

GbyHkumst Bo3pactaet Ha [1;+ oo )U (- o ;0).

AY

28S.
a) f(x)=3x+cos2x;
D(f=R;
E(H=R;
f'(x)=3-2sin2x; 3-2sin2x 2 1 s mo6oro xe D(f), T.e. £(x)>0
pu x€ R — pynkums Bospacraer Ha R;
3

6) g(x)=- % X;

D(g)=R;
E(g)=R;
g'(x)=-x>-1<0 ans moboro xe D(g), T.e. Gpynkuus yObiBaeT Ha R;

B) f(x)=x"+2x’+3;

D(f)=R;

E(H=R;

£'(x)=7x*+10x*> 0 s moGoro xe D(f), ¢byHKIMs Bo3pacraer Ha R;

r) g(X)=-4x+sin3x;

D(g)=R;

E(g)=R;

g’ (x)=-4x+3cos3x; -4+3cos3x < -1 st mroboro xe D(g), g'(x)<0
npu X€ R, T.e. pyHKIMs yObIBaeT Ha R.
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286.

a) f(x)=x>-27x+2;

D(f)=R;

£(x)=3x>-27=3(x-3)(x+3) — pyHKuus Bo3pacTaeT

Ha (-0 ;31U [3;+ o), dyHKims yObiBaeT Ha [-3;3];

f(-1)=28>0, f(1)=-24<0, f(x) HenpepriBHa 1 yObIBaeT Ha [-1;1] —

CYIIECTBYET eIMHCTBEHHAas TouKa Xo€ [-1;1]: f(X()=0;

f(4)=-42<0, {(6)=56>0, f(x) HenpeprIBHA 1 Bo3pacTaeT Ha [4;6] —

CYIIECTBYET eIMHCTBEHHAst TOUKa Xo€ [4;6]: f(X0)=0.

6) f(x)=x"-4x-9;

D(f=R;

£ (x)=4x>-4=4(x-1)(x+x+1) — PpyHKIms Bo3pacraer Ha [1;+ oo |,
(yakmsa yosiBaeT Ha (- oo ;1];

f(-2)=15>0, f(0)=-9<0, f(x) HenpeprIBHA U yObIBaeT Ha [-2;0] —
CYyIIEeCTBYET €AMHCTBEHHAS TOUKa X€ [-2;0]: f(x0)=0;
f(2)=-1<0, £(3)=60>0, f(x) HenpepbIBHA U Bo3pacTaeT Ha [2;3] —

CYIIECTBYET eIMHCTBeHHAast ToUKa Xo€ [2;3]: f(X0)=0;

B) f(x)=x"+6x-8;

D(f=R;

£(x)=4x’+12x=4x(x*+3) — ¢ynkuus yObBaer Ha (-oo;0], dyHKuus
Bo3pacraet Ha [0;+ oo );

f(-2)=32>0, f(-1)=-1<0, f(x) HenpeprIBHA 1 yObIBaeT Ha [-2;-1] —
CYIIECTBYET €AMHCTBCHHAS TOUKA Xo€ [-2;-1]: f(X()=0;
f(1)=-1<0, 1(2)=32>0, f(x) HenpeprIBHA U Bo3pacTaeT Ha [1;2] —

CYIIECTBYET eAMHCTBEHHAS TOUKa X€ [1;2]: f(X()=0;

1) f(x)=-143x>-x>;

D(f)=R;

£ (x)=6x-3x"=-3x(x-2) — ¢bynkuus Bospacraet Ha [0;2], byHKIms yObI-
BaeT Ha (- ;0]U[2;+ = );

f(-2)=19>0, f(0)=-1<0, f(x) HenpepwiBHA 1 yObIBaeT Ha [-2;0] —
CYIIECTBYET AMHCTBEHHAs TOUKa X [-2;0]: f(X0)=0;
f(2)=3>0, f(3)=-1<0, f(x) HenpeprIBHa U yObIBaeT Ha [2;3] —

CYIIECTBYET eIMHCTBeHHAast ToUKa Xo€ [2;3]: f(X0)=0;
23. Kputnueckne TOYKU (PyHKIUH, MAKCUMYMbI I MUHUMYMbI

287.

CrneBa: Touka X,, X=0, TouKka X3 ¥ To4ka X4 (f'(x2)=1"(0)=f"(x3)=0, ’(x4)
HE CYIIECTBYET M 3TH TOUKH SBIISIOTCS BHyTpeHHUMH 1711 D(f)).

Touka X,, TOUKa X4, TOUKA Xs, TOUKA Xg, TOUKA X7 ('(X7)=0; £°(Xy), £(X4) 1
f’(X6) HE CyIIECTBYET, M BCE 3TH TOYKH SIBIIAIOTCS BHYyTpeHHUMH 111 D(f)).
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288.
a) f(x)=4-2x+7x";
D(f)=R;
f'(x)=-2+14x;
D (f')=R;

1

(x)=0: x rE
0) f(x)=1+cos2x;
D(H)=R;
f'(x)=-2sin2x;
D(f)=R;

£’ (x)=0: sin2x=0, x:% ,he Z,

B) f(x)=x-2sinx;
D(H)=R;
f'(x)=1-2cosx;
D(f')=R;

(x)=0: cosx=% ,X=+ % + 2k , ke Z;

3
r) f(x)=4x- XT ;

D(H)=R;

f'(x)=4-x*;

D(f')=R;

£(x)=0: 4-x’=0, x=+2;
289.

CrieBa: MakCUMYM: TOUKH X, U X4: T'(X2)=f"(X4)=0; MUHUMYM: TOUKa X;
u x3: f'(x1)=f"(x3)=0.

CrpaBa: MakCHMyM: TOUYKH X U X3: f'(X;) He cymectByer f'(x3)=0; Mu-
HUMYM: TOUKH X, U X4: T°(X,)=0, f’(x4) He cymecTByer.

290.
a) f(x)=5+12x-x";
D(f)=R;
'(x)=12-3x"=-3(x-2)(x+2);
D(f)=R;
+ — + -
) 2 X
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Kputnueckue Touku x== 2, e X=-2 — TOYKa MUHUMyMa, X=2 — TOYKa
MaKcHMyMa.

6) f(x)=9+8x"-x";

D(f=R;

£ (x)=16x-4x"=-3x(x-2)(x+2);

D(f')=R;

~—, S g

Kputnueckue Toukn x== 2;0, rae x=-2 1 X=2 — TOYKH MaKCUMyMa,

x=0 — ToOYka MUHIMyMa.
B) f(x)=2x"+3x"-4;

D(f=R;
£ (x)=6x"+6x=6x(x+1);
D(f)=R;
+ - 5
-1 0 X

Kputnueckue toukn x=-1;0, rae x=-1 — Touka makcumyma, x=0 — T04-
Ka MUHUMYMa.

r) f(x):% x'x?;

D(H)=R;
£ (x)=2x>-2x=2x(x-1)(x+1);
D(f")=R;

Kpurnyeckue touku x== 1;0, rae x== | — TOYKH MUHUMYMa,
x=0 — TOuka MaKCUMyMa.

291.
a) f(x)=/x ;
D(f)=[0s+ e );
E(H)=R";

1
f(x)=-——,
) e
D(f)=(0;+ o).
T.k. £(x)#0, To PpyHkuus f(x) He UMEET KPUTUUECKUX TOYEK.
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0) f(x)=tgx;
D(f)=R\ {’; + nk/ ke z} :
E(H)=R;

P(=—5—,
cos” x
D(f)=D({).
T.k. f'(x) #0, To dyHrus f(X) He UMEET KPUTHUECKUX TOUECK.
B) f(x)=3x-7;
D(H)=R;
E(H)=R;
f'(x)=3>0 ms ;moboro xe R,
D(f)=R.
T.x. f(x)>0 m1st xe R, T0 dyHKIms f(X) HE IMEET KPUTHIECKUX TOYEK.
r) f(x)=3x"+2x;
D(H)=R;
E(H)=R;
£(x)=15x"+2>0 s moGoro xe R,
D(f)=R.
T.k. £(x)>0, To pyHkuwms f(X) HE UMEET KPUTUIECKUX TOUEK.
292.
a) f(x)=sin2x-cosx;
D()=R;

f’(x)=2sinx cosx+sinx=2sinx (cosx + %],

D(f')=R;

f'(x)=0 ecu x=71k , ke Z u x= i2Tn+ 27n , n€ Z — 3TO KPUTUYECKUE
TOYKHU (DYHKIUH.

2 2

Touku x== +2mn U x=- Y +27tn , n€ Z — TOYKA MAKCUMyMa, TOUKH
x=rk , k€ Z — Toukn MUHUMYyMa QYHKLIUH.

6) f(x)=2x+ — ;

X
D(f)=R/{0};
Poo=2-2,
x

D(f)=R/{0};
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__———/6 2\__ x

EnuaCTBeHHOH KpuTHYeCKON TOUKON 1y f(X) siBIsieTes X=2,

T.K. '(2)=0;
B) f(X)=10cosx+sin2x-6x;
D(H)=R;
f'(x)=-10sinx+2c0s2x-6,
D(f")=R;
£(x)=0: f'(x)=2(1-2sin’x)-10sinx-6=0;  2sin’x+5sinx+2=0.
sinx:—l; x=(-1)*"! Tk , ke Z.
2 6

Kpurnaeckas Touka: x=(-1)<"' % +mk ke Z.

r) f(x)=x’-4x+8;
D(H)=R; E(H)=R;

PRI N CR | (NN ER
. ;

3

23 213

2 (x)=0 nm x== = Kpurnyeckue Touku: x== =

293.
a) f(x)=(x-2)’;
D(f)=R; E(f)=R;
f(x)=3(x-2)%, D(f)=R; f'(x)=0 mpu X=2 — KPUTHYECKasi TOUKA;
-x—-2, x<-1,

0) f(x)= {x, —-l<x<l,

2—-x, x21;
D(f)=R;
-1, x<-1,
Px)=11, —-l<x<l,
-1, x>

T.k. B Touke x=-1 n x=1 {’(X) He cymecTByeT, To X==* | — KpUTHYECKHE
TouKH f(X);

B) f(x)=§ 43,
D(H=R/{0};
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1 3
F(x)== -,
( 372

D(f)=R/{0};
£(x)=0: % - % =0, x=13 — KpUTHYECKHe TOUKH;

x+6, x<-2,
0 fx)={x>, -2<x<2.D(f)=R;
6—x, x>2;

1, x <=2,
f(x)=42x, —-2<x<2,
-1, x>2
f'(x)=0, mpu x=0 - KpUTHYECKAsI TOYUKA.
T.x. B Toukax x=-2 u x=2 {'(X) He CyIlIecTByeT, TO X== 2 — KpUTHYC-
CKHE TOYKH.

294,
a)
aY
/’\f
3 S R e
0)
a7
f
\ o / . J
«3 \0\1/ 5 X
5)
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e
Sfta) ;
¢ 3: 0 ;: 6 *x
r)
aY
e
ﬁi - / >
e x, LAT b X
295.
a) f(x)=% x*-8x?;
D(f)=R;
E(f)=[-32;+);
F(x)=2x>-16x=2x(x-2 V2 )(x+2 /2 );
D(f)=R;
_ + - +
202 0 202 X

OyHKIUA yOBIBaeT Ha (- oo ;-2 2 1U[0;2 2 ]; yHKIHISI BO3pacTaeT Ha
[-242:0] U[2V2 +e0).

Toukn x=-2+/2 1 x=2+2 - Touxu MUHIMYyMa, X=0 — TOYKa MaKCUMy-
Ma;

f(0)=0; f(x)=f(-x) — pyHKIMS ABIAETCS YETHOI;

f(x)=0: % X2(x-4)(x+4)=0, x=0, x=+4 - TOUKH IIEPECCUCHHS ¢byHKINN

C OCBIO X;
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e
f(x)-—— —l-x4 - 8x?
2
-3 ¥ .
-4 /1 A i
--:jihf -----
3x
6) f(x)= :
) (%) v
D(f)=R;
—_|_3.3].
E<f)—[ 2,2],
_3(1-x)(1+x)
P(x)=2 T
®) (1+x?)?
D(f")=R;
_ _ _
-1 1 X o

Oyukuus yobiBaeT Ha (- oo ;-1]U[1;+ oo ), dhyHKIms Bo3pacTaer
Ha [-1;1]. Touka x=-1 — Touka MUHUMYyMa,

x=1 — Touka Mmakcumyma f(x);

f(x)=-f(-x) — pyHKUMS SIBISIETCS HEUYETHOM;

(0;0) — Touka ¢yHKIHMH;

&Y
' x
15 =
f(x) 1+ x?
-1 0 i X
15
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B) f(x)=2x- % x>,

D(H=R;
E(D=R;
FO0=-3 (+2)(x+2);
D(f')=R;
. . .
2 2 X o

Oynkuus yobiBaeT Ha (- oo ;-2] U [2;+ oo ), dhyHKIMs Bo3pacTaer
Ha [-2;2]. Touka X=-2 — TOUKa MUHUMYMa,
Xx=2 — TOYKa MaKCHMyMa.

f(x)=0: - % x(x-24/3 )(x+2 /3 )=0;

x=0, x=%2 \/5 - TOYKa [IEPECEUEHNUs C OCBIO X;

e

[ %]
H
=
™
o
8]
| o8 ]
o
1
|
>
L%

v

X

-2v3\

E
1 ]
a
1 ©
N .
[ ™Y ‘ = pa e
F .
)

—2x+2

r) f(x)= —1,

D(H=R\{1};

E(H)=R/(-2;2);

P(x)= 2(x—-D(x-1) - (x —2x+2) x?-2x x(x 2)
(x— l) (x— l) (x— 1)

D(f)=D(f);
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+ -~ +

0 1 2

- Y

Oynkuus BozpactaeT Ha (- oo ;01U [2;+ o ), pyHKUMS yOBIBaeT Ha

[0;1) U (1;2]. x=0 — Touka makcumyma;

f(0)=-2.
v
24. llpumepsbl IpUMeHEHHS NPOU3BOIHOI
K HccJieI0BaHuI0 GyHKUMH
296.
a) f(x)=x"-2x+8;
D(H)=R;
E()=[7;+2);

f(x) siBnsiercst pyHKUMEH 001ero Bua.
x*-2x+8=0 — He UMeeT pPeLICHHIA;
f(0)=8;  f(x)=2(x-1), D(f)=R;

X (-oo31) 1 (I:+ =)
f(x) ~a 7 _—v
min

N

™
7 Slx)=x*-2x+8
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2x? 2
0) f(x)=—— =
) f(x)= 3 +x +3
D(H)=R;
25
E
(0|23 :
f(x) - dyHKIMs obmero BUA;
2
—2i+x+£—0,
3
2
f(0)y==;
=3
4y 4( 3
fX)=——+l=——| x—=
) 3(x 4}
D(f")=R;
) 3 3 e
x 54 4 49
fx) _— 1% ~a
max
reg
) fix) -—-3C—2—+x+-2-
ul 3 3
13
-l 05 10 X

B) f(X)=-x"+5x+4;
D(H)=R;

E(D- ( ‘ﬂ

f(x) - pyHKITNA OOIIETO BHA.
-x2+5x+4=0

5= ;/H 5+ J_ . 50)=
f’(x)=—2x+5——2(x-2,5),
D(f)=R;

=4;

165



http://alexbooks.ucoz.com

X (-0;2,5) 2,5 (2,5;+)
f(x) P 4 10,25 i
max
aY

f(x): -x? -i;5x+4

v

T
<
o
a0

2
X x 1
r) f(X):T_’—RJ{-Z’

D(H)=R;
63
E(D)=| St |5
© [256 )
f(x) - pyHKITNA 0OIIETO BHA.
2

X x 1 o
~— +-—+— =0 — HeT pelIcHHIi;

4 16 4
1

f(0y=—;

(0) 2

f'(x)=£+i=l(x+l)
2 16 2 8

;:; 3\ X

X B 1 L.,
'8 8 8’
f(x) ~a 63 —v
256
min
ﬂy
14 f(x):Lx_z.+i -l_.
6 4 16 4
K Y T x
48
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297.
a) f(x)=-x"+3x-2;
D(H)=R;

E(H)=R;

f(x) — pyHKUMS 0OLIETO BHA.

x-D(Hx-2)=0; x=1, x=2; f0)=-2;
f(x)=-3x"+3 =-3(x-1)(x+1);

X (zo05-1) -1 LD 1 (I3teo)
£(x) - 0 + 0 R
f(x) ' -4 —Y 0 S

min max
aY
RS g > x
\/z/ 'f(x)=-x3+3x—2
¥
6) f(x)=x*-2x>-3;
D(H)=R;
E(f)=[-4;+);
f(-x)=f(x) — pyHKIHS YeTHAS.
(x2-3)(x*+1)=0, x=+ /3 ; f(0)=-3;
' (x)=4x>-4x=4x(x-1)(x+1);

X (coos=1) | -1 | (1O) | 0 | (1) | T |(Iite)
£(x) - 0 + 0 - 0 +
fix) | & 4 | v 3| ~a] 4 | —¥

min max min
2 Y
. flx)=x%-2x7-3
NS B
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B) f(X)=x"+3x+2;
D(f)=R;
E(H)=R;

4

J}f.(x)=x.3 +3x+2

N

f(x) — ¢yHKIMS 00ImIETO BHIA.

£(0)=0; (x)=3x"+3 =3(x*+1)>0 — yHKIHs Bo3pacTaeT Ha R;

r) f(x)=3x’-x";
D(H)=R;
E(H)=R;

f(x) — pyHkuums obuiero Bua;

x2(3—x):O; x=0, x=3;
'(x)=6x-3x"=3x(2-x);

X (-0) 0 (0:2) 2 (2;+)
f°(x) - 0 + 0 -
fx) ™~ 0 _—v 4 ~a

min max
¥
|
-]: . .
)
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298.
a) f(x)=1+1,5x-3x>-2,5x";
D(H)=R;
E(H)=R;
f'(x)=1,5-6x-7,5x%;
D(f)=R=D(f);
f(x)=0 : -1,5(5x°+4x-1)=0;  x=-1, x=0,2;
_ — _ .
-1 0,2 X

Oynkuus yobiBaeT Ha (- oo ;-1]U[0,2;+ e ), Bo3zpacraer Ha [-1;0,2].
5.3

F(x)=0 : (x>-3)(x+2)=0; x=++3;

+ - +

>
-1 5 X

OyHKIHS BO3pACTaeT Ha (- oo ;- \/5 JUL \/5 ;+ o0 ),yOBIBaeT Ha [ — 3 ;\/g ]-

x4

B) f(x)= i +8x-5;

D(H)=R;

(x)=x"+8;

D(f")=R=D(f);

£(x)=0 : (x+2)(x*-2x+4)=0; x=-2;

_ ‘/_‘
X
I
OyHKIUA yObIBAeT Ha (- oo ;-2] M Bo3pacTaeT Ha [-2;+ o0 ).
r) f(x)=x’-6x"-15x-2;
D(f=R;
E(H)=R;
'(x)=3x>-12x-15;
D(f")=R=D(®);
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(x)=0 : 3(x-5)(x+1)=0; x=-1, x=5,

+ - +
>

~1 5 X

Oynkuus Bo3pacTaeT Ha (- oo ;-1]1U[5;+ e ) u yObiBaet Ha [-1;5].
299.

a) f(x)=2x-cosx; D(f)=R; ' (x)=2+sinx>0

6) f(x)=x’+4x; D(H)=R; f(x)=5x"+4>0;

8) f(x):sinx+37x; D(f)=R: f'(x):cosx+%>0;

r) f(x)=2x+x-5; D(f)=R; f(x)=6x’+1>0.
300.
a) f(x)= 1 x> 1 X’;
27 577
D(f)=R; E(f)=R;
f(x) — pynKIHsS 00IIEeTO BUAA;
f(x)=0 : %x2(2,5—x3)=0; x=0, x=3/25=14;

£ (x)=x-x"=x(x-1)(1+x+x7),

D(f')=R=D(¥);

X (-=30) 0 0;1) 1 (I;+e)
£(x) - 0 + 0 _
f(x) 0 3

i N v m ' N
2y

-

clu

T

[1

$

£

1
)N

02

6) f(x)=4x>-x*;
D(H)=R;
E(f)=(- = :4];
f(-x)=f(x) — ¢yHxuus yerHas;
f(x)=0 : x*(2-x)(2+x)=0,  x=0, x=+2;
£(x)=8x-4x> =4x(+/2 -x)(+/2 +x),
D(f’)=R;
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X |(roo=2)| =42 [(-V250)] O |0; V2)| V2 [(V2i+e)
+ 0 - + -
4

f(x) 0 0
max min max
ol
4
f (x)= 4x? - x4
0 [P 1Al 7 x

1 5.1 3
B) f(x)=—x7-1—x7;
) f(x) 5 3

D(f)=R;
E(®)=R;
f(-x)=-f(x) — GyHKUUS ABIACTCSI HEUCTHOM;

f(x)=0 : lx3 xz—é =0; x=0, x=i1/2;
5 3 3

f'(x)=x"-4x=x*(x-2)(x+2),

D(f')=R=D(f);
X (ro0;=2) |2 (-2;0) 0 (0;2) 2 (2+00)
(x) |+ 0 - 0 - 0 +
fx) |y |64 - | ~a |4 | _»
15 15
max min
I\y
........... 64
i 5
; f(x)= —;-x5 ~1%x3
_[B | ®
3l 3
l :2 -1 1 2 X
.8
15
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r) f(x)=5x"-3x";

D()=R;

E(H)=R;

f(-x)=-f(x) — QpyHKUMS SIBISETCS HEUETHOMH;

f(x)=0 : —3x3(x2—§)—0; x=0, x== % =*1,3;
f'(x)=15x%15x"*=15x*(1-x)(1+x),
D(f)=R=D(f);
X | (-oo=1) | -1 (-1;0) 0 (0;1) 1 | (I+e)
£(x) - 0 + 0 + 0
fx) | ™M 2 |V 0o |_—¥ 2 | T
min max
2 Slx)=5x3-3x°
VR 7P \z T
3 3
301.

a) f(x)=x>1+x;
D(f)=[-1;+>);  E(H=R";
f(x) — ¢ynkIusa 001IeTO BHAA;
f(x)=0 mpu x=-1;0;

5x x+ﬂ
x? :5x2+4x: 5

f(x)=2x+1+x +
® 2J1+x  21+x  241+x

D(f)=(-15+ 20 );

X 4
5 5

(_ 4 ;o) 0 (0;+0)

5
(x) + 0 - 0 +
f(x) S 4 16v5 0
s | il
max min
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D(H)=R;

E(H)=[-3:1];

f(x) — pyHkuus obuiero Bua;
f(x)=0, ecn x=1;

£(0)=-2;
6(x2+3)—6(x—1)2x _—6(x+1)(x—=3)

f(x)= — .

®) (x> +3)° (x> +3)?
D(f)=R;

X (-0 3-1) -1 (-1;3) 3 (Bste)

(x) - 0 + 0 -

f(x) TSA 3 - 1 V|

min max
Y

B) f(X)=x V2 —x ;

D(f)=(- = ;2];

E(D)=(-;1];

f(x) — dynKIHsS 00IIETO BUAA;
f(x)=0, ecmm x=0;2;

Px)=v2—x - X _ 22—-x)—x
®) 22—« N

D(F)=(- = :2);
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]

I

3
SSRINN
N——
o Ww|n
N
[SSEINN

o
N——

(%) +

f(x) —v 2120 ~a
E

D) )= —;
1-x
D(f)=R/ {1} ;
E(H=R;
f(-x)=-f(x) — GyHKUUS ABIACTCI HEICTHOML;
f(x)=0, ecom x=0;
2(0-x%)+2x2x _ 2x> +2

P - ,

x) (1-x2)2 (1-x2)2
D)= DU CHDU ()
f'(x)>0, mpu xe D(f') — dbynkuus Bo3pacraer Ha D(f);

. T'Y
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a) f(x)=sin’x+sinx;
D(f)=R;

1
E(H)=1-=21;
0= -32]
f(-x)=-f(x) — pyHK1IMs OOLIETO BUIA;
f(x)=0 : sin(sinx+1)=0, x=7k , ke Z n x=-% 27k ke Z,

f(x+2 7 )=sin(x+2 7 )+sin’(x+2 7 )=sinx+sin’x s mmo6oro xe D(f) —
¢dhynkumst nepuoandeckas ¢ T=2r ;

(x)=2sInXcosx+cosx =2c0SX (sin X+ % J ;

D(f')=R;

1
f'(x)=0: cosx=0, sinx:-g ;

T
x:E-Hrk, ke Z, x:(-l)"+'%+7m, ne Z;

X (—n+27m;—5—ﬂ+27m] _5_”.;.277;" —5l+27m,——+27m]
6 6 6 2
() ! 0 T
f(x) 1
e N S v
min
X T r
-+ 2mn (—E+27m;—g+27m) 1 2m
P 0 - 0
ftx) 0 ~a 1
4
max min
x ( -E+2nn;E+2nnJ £+27m (£+2”n;”+27m)
2 2 2
f(x) + 0 -
max
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__sz

f{x)=sin? x +sinx

.

h 4

A
»”

2x
5 s

0) f0=177

D()=R;
f(-x)=-f(x) — pyHKUMS SBISETCS HEUETHOM;
f(x)=0, mpu x=0;

2(1+x%) +2x2x _ 2(1 - x)(1+x)

f(x)= (1+x2)2 (1+x2)2

D(f")=R;
PHCYHOK CMOTpH B IPEBIAYIINX HOMEPaX;

B) f(X)=cos’x-c0sX;
D(H)=R;

1
E(f)=|-—;21;
0-]-42]
f(-x)=f(x) — QyHKIHS ABNSAETCSA YETHOM;
f(x)=0 : cosx(cosx-1)=0, x:%+ k., ke Zux=2nk ke Z,

f(0)=0;
f(x+2 1 y=cos*(x+2 7t )-cos(x+2 7 )=cos’x—cosx=f(x) — yHKIHs
nepronuieckas ¢ T=2r ;

1
£ (x)=0: sinx=0, COSX="";

x=nk ,ke Z, x=i%+2ﬂk,kez;
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X -£+27U’l; _E+21-m _£+ 2mn —£+21U’l;2TUl
2 3 3 3
(x) - 0 +
f(x) T % v
min
X 2nn (27171; §+27m] %+27m
£(x) 0 - 0
f(x) 0 i N -%
max min
X (%+27m;7r+27m) T+ 27n (n+27m;37”+27mJ
(x) + 0 -
f(x) 4 2 ~
max
aY
flx)= cos® x = cosx
L2, -
! g
I T :
- 0 3 s
ISR e x
2 a 2 7
3-1
) fx)=——;
x—1
D(H)=R/{1};
E(OR/{1};

f(x)= — pyHKIHs 00MIIEeTO BUAA;

f(x)=0, ecmm x=0;

x—=1+x _ 1

£ (x)= -

(x-1>  (x-

D(f)=R/{l};
174
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f'(x)<0 mpu xe D(f"), f(x) yosiBaet Ha (-0 ;1)U (1;+ 0 );
[psamast y=1 — ropuzonTansHas acumnromMa Jurs f(x);
x=1 — BepTUKaJIbHAS ACHMIITOMA.

303.
a) f(x)=tgx-x;

D(F)—R\{gwck | ke z} ;

1
PX)=—5—-1;

COS X

D(f)=D(f)=R\ {g +7n | ne z} :

(x)>0: >1.

Cos X

CrnenoBaTeibHO, HA (O;%] (x)>0,
T.e. (yaknus f(x) Bo3pacTaer Ha [O;%);

6) f0—x —~;
D(H)=(05+ o2 )R’
Lt
f’(X)— 2\/; + xz 5
D(f)=(0;+ o= )=D(f);
f(x)>0, f(x) Bo3pactaer Ha (0;+ o0 ).
T.x. [1;+00 ) (0;+ ), TO f(X) BO3pacTaer Ha [1;+ o0 );
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B) f(X)=x-sinx;

D(H)=R;

f'(x)=1-cosx,

D(f")=R=D(®);

f'(x)= 0, f(x) Bo3pactaer Ha (0;+ < );

T) f(x):x+% -COSX;

D(H)=R;
f’(x)=1+sinx,
D(f)=R;

f(x)>0, ms ir0boro X € (— %,%} , f(X) Bo3pacraer Ha [—%,%} ;

304.
f(x)=4x’-3x*-36x-10;
D(H)=R;
E(H)=R;
(x)=12x%6x-36=12(x+1,5)(x-2);

X (<00 ;-1,5) -1,5 (-1,5:2) 2 )
£(x) + 0 - 0 +
f(x) = 23,75 ~a -62 _v

max min

Ha (-0 ;-1,5) f(x) Bo3pacraer oT - 10 23,75 — CcyIIecTByeT TOUKa
Xp€ (-2 3-1,5): f(x0)=0;

Ha (-1,5;2)

xi€ (-1,5;2): f(x,)=0;

Ha (2;+oo )

X,€ (2;+ 0 ): f(x,)=0.

Wrak, ypaaenne 4x°-3x°-36x-10=0 umeer 3 KOpHSL.

2

4
0) f(x)=%—x3—%+3x;

f(x) yosiBaer ot 23,15 no —62 — cymiecTByeT TOUKa

f(x) Bo3pacTaer oT —62 10 + oo - CYIIECTBYET TOUKA

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

f(x)=x>-3xx+3=x2(x-3)(x-3)=(x-3)(x- 1 )(x+1);

X | (oos-1) | -1 QH)Y) 1 (13) | 3 | Bstee)

f(x) - 0 + 0 - 0 +

)] S [ 225 ¥ | 1,75 | ~a [225] w»
min max min

W3 tabnuibl BHIHO, 9TO f(X) MMeeT 4 KOpHS.
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B) f(x)=x*4x’-9;

D()=R;
E(H)=R;
£ (x)=x>-12x"=x*(x-3);

X (-==30) 0 (0;3) 3 (35t)
(x) - 0 - 0 +
f(x) ~a -9 _y -36 ~aA

min
Ha (- ;0) f(x) yOBIBaeT OT - oo 10 -9 — CYIIECTBYET TOUKA
Xo€ (-0 ;0): f(x1)=0;
Ha (0;3) f(x) yosiBaer ot -9 o —36 —f(X) He UMeeT KOpHEi;

Ha (3;+0) f(x) Bo3pacraet oT —36 10 +oo - CyIIECTBYET TOUKA
X,€ (3;+ 0 ): f(x,)=0.
Urak, ypaBHenue X -4x°-9=0 mmeer 2 KopHs Ha R.
3
1) f(x)=x* x? -1

D(f)=R;
E(H)=R;
f(x)=2x-x’=x(2-X);

X (-==30) 0 (0:2) 2 (2t e0)
(x) - 0 + 0 -
|~ T % ~a

min max
Ha (- ;0) f(x) yObIBaeT OT - oo 10 -1 — CyImecTByeT Touka

Xp€ (- ;0): f(x0)=0;

Ha (0;2) f(x) Bo3pacraer ot -1 10 % — CYILLECTBYET TOUKA
x;€ (0;2): f(x,)=0;

Ha (2;+00) f(x) yObIBaer ot % JIO - e - CYIIECTBYET TOUKa
X,€ (2;+ 0 ): f(x,)=0.

3
X
Wrak, ypaBHeHHE X*- 5 -1=0 umeet 3 xopHsa Ha R.
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25. HanGoJb1iee 1 HAUMeHbIIee 3HAYeHUs1 PyHKIMHT

305.
a) f(x)=x"-8x"-9;
(x)=4x7-16x=4x(x-2)(x+2);

D(f)=R;
f'(x)=0, mpu x=0; +2;
f(-1)=-16,  (0)=-9, f(1)=-16.

max f(x)=(0)=-9, min f(x)=H(1)=H(-1)=-16;
[-L1] -1

f(2)=25; f(3)=0;
max f(x)=f(3)=0, min f(x)=f(2)=-25;
[0:3] [03]

x2+4

6) fix)="—;
D(f")=R\ {0} ;

f'(x)=0, eciu x==+2;

f(-4)=-3, f(-2)=-4; f(-1)=-5;
max f(x)=f(-2)=-4, min f(x)=f(-4)=f(-1)=-5;
[-4-1] [-4-1]

s (O
max f(x)=f(1)=5, min f(x)=f(2)=4;
(53] (53]

B) f(x)=3x>-5x;

D(f)=R;

'(x)=15x"-15x>=15x*(x-1)(x+1);
D(f)=R;

f'(x)=0 ipu x=0; = 1;

£(0)=0, f(1)=-2, £(2)=56;
max f(x)=f(2)=56, min f(x)=f(1)=-2;

[0:2] [0;2]

f(3)=594;
max f(x)=f(3)=594, min f(x)=f(2)=56;
[2:3] [2:3]

D 0= :
D(=R\{-1};
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(x)= x+1-x 1
(= x+1)2 (x+1)2
D(f=R\{-1};

f(-3)=1,5, f(-2)=2;
. PN
max f(x)=f(-2)=2, [in fx)=f(-3)=-7:

f(1)=0,5, f(5):%

1
max f(x)=f(5)=—", min f(x)=f(1)=—
[1;5] 6 [1;5] 2

306.
a) f(x)=x"+3x>-9x;
D(H)=R;
(x)=3x*+6x-9=3(x+3)(x-1);
D(f")=R;
f'(x)=0, mpu x=-3; 1;
f(-4)=20, f(-3)=27, f(0)=0;
max f(x)=f(-3)=27, min f(x)=f(0)=0;
[-4;0] [ 40]

f(3)=27, f(4)=76;

max f(x)=f(4)=76, min f(x)=f(3)=27;
[3;:4] [3:4]

max f(x)= min f(x);
[-4;0] [3:4]

6) f(x)=x"-2x’+4;
D(H)=R;
' (x)=4x>-4x=4x(x-1)(x+1);
D(f')=R;
(x)=0, npu x=0; +1;
1 1 9
f( 5 ] f(z ) 3 T (f(x) — ueTHas), f(0)=4;
1 9
max_f(x)=f(0)=4, min_f(x)= f[—gj f(z)?) 16’
[_5 2 [_5 5]
f(2)=12, f(3)=67;
max f(x)=f(3)=67, min f(x)=f(2)=12;
[2:3] [2:3]

f(x)< min f(x);
max, K< fin o
22
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307.
2
s(ty=12t>- 3 t.

D(s)=[0;+ = );

V(t)=s'(t)=24t-2*=-2t(t-12), D(s")=[0;+ 0 );

V' (t)=24t-4t=4(6-t),

D(V')=[0;+ 20 );

v'(t)=0, ipu t=6 (c);

v(4)=64(m/c); v(6=T72(m/c); v(10)=40(m/c);

E}‘l%c] v(t)=v(6)=72(Mm/c) — HaUOOJIBIIIAS CKOPOCTH, MPH t=6C.

308.
f(x)=21x+2x* %3 ;
D(f)=R;
f'(x)=21+4x-x",
D(f’)=R;
7 (x)=4-2x=2(2-x),
D(f")=R;
£’(x)=0, npu x=2;
f(-2)=9, f(2)=25, f(5)=16;

max f*(x)=f"(2)=25, min '(x)="(2)=9;
[-2:5] [=2:5]

309.
1
v(t)= s £-12t=-2t(t-12);

a(t):V’(t):% tZ-IZZ% (t-24/6 )(t+246),

D(a)=[0;+);
a'(H)=t, D(@")=[0;+ 0 );

M 3
a(10)=38(c—2j; a(§)=-3;
min a(0=a(10)=38 (Cﬂz) .

310.
a) f(x)=2sinx+cos2x;
f*(x)=2cosx-2sin2x=2cosx(1-2sinx),
D(f)=R;
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£(x)=0, eciu x:%+7m, neZmu X:(—l)k%+ﬂk ,ke Z;

Ha [0;2 7 ]; £(x)=0, ecnnx—£3—”£5_ﬁ
2°2°6 6

H0)-1, f(z)_z, f(zj_l, f(Sﬂ Ji, f(3_ﬂj__3;
6 2 2 6 2 2
St . 3r
max f(x)= f( J f(—J—I,S; min f(x)—f(—)——3;
[0;27] 6 [0;27] 2

6) =15+ =~ 81,
D(H)=R\{0};
(x)= 3x—— =3x ( ZZ) =3x (I—EJ (1+2+%);
X X X x
D(f)=R\ {0};
f'(x)=0, mpu x=3;
f(1)=82,5; f(3)=40,5, f(4)=44,25;
max f(x)=f(1)=82,5; min f(x)=f(3)=40,5;
[1:4] [1:4]

B) f(x)=2sinx+sin2x;
f'(x)=2cosx+2c0s2x=2c0sx+2(2c0s’x-1)=4cos’x+2c0sx-2;
D(f)=R;

f'(x)=0: 2coszx+cosx-1=0; cosx=-1, cosx=% ;
X=m +2mn,ne ”Z, x:i%+27m,neZ;
Ha [0;31] : f'(x)=0 npu x=7 ;Z ;

2 3
f(0)=1, f(%)=\/§+@, f( 7 )=0, f(

max f(x)=f il =3 +£, min f(x)=f Sl =-2;
0273 3 2 0’ 2
2 2

N|§f

|2

r) f(x)=x+ ! ;
x+2

D(f)=R\{-2};
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1 (x+1)x+3)

P(x)=1- -
Ry
D(f)=R\{-2};
f'(x)=0 mpu x=-1;-3;
(5=, fe3)=4 f(-2,5)=-4,5;

max_f0=f(3)=4,  min fx)=f-5)= 2.
[-5:-2.5] [-5;-2,5] 3
311.

[TycTh 011HO M3 craraeMbIX paBHO X, TOra BTopoe 24-x. PaccmoTtpum
f(x)=x*+(24-x)*. Haiinem min f(x):
[0;24]

f(x)=2x-2(24-x)=4(x-12),
D(f")=[0;24];

f'(x)=0, mpu x=12;

£(0)=576=£(24), £(12)=288;
[1312151] f(x)=1(12)=288;

[IepBoe cnaraemoe x=12, a BTopoe ciaraemoe paBHO 24-12=12.

312.
[IycTh 0fHO U3 caraeMeIX paBHO y, Toraa Bropoe 4-y. PaccMotpum

g(y)=y(4-y). Haiinem max g(y):

g (y)=4-y-y=2(2-y),
D(y')=[0;4];

g'(y)=0, npu y=2;
g(0)=g(4=0, g(2)=4;
max g(y)y=g(2)=4.

T.e. y=2 u 4-y=2.

313.

[TycTb NyIMHA MEHBILEH CTOPOHBI IPSIMOYTOJIbHUKA paBHA X (M), TOrJa
JUIMHA BTOPOil CTOPOHBI paBHA (24-X) M.

[0mas IpAMOYToIbHIKA, KaK (YHKIHMS X, ecTh s(X)=X(24-X) (M),
mipu x € (0;24). Haitnem [1(1)1% g(x):

§'(x)=24-2x=2(12-x),
D(s")=[0;24].
s(0)=s(24)=0, s(12)=144;
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max s(x)=s(12)=144.
[0:24]

CrnemoBatenbHO, JUTMHA MEHBIICH CTOPOHBI JOJDKHA OBITH 12 M, IrHA
OoubIieit croponst 24-12=12 m.

Otser: 12M.

314.

Ilycth mepBoE citaraeMoe paBHO X, BTOPOE 2X — COIJIACHO YCIIOBHIO,
torza Tpetse 54-3x. Paccmorpum dynknmio h(x)=3x- 2x(18-x). Bynem
HCKaTh max h(x):

[0;18]

h'(x)=216x-18x*=18x(12-x);
h'(x)=0, mpu x=0;12;

h(0)=h(18)=0, h(12)=5184;
Egﬁél(x):h(12)25184.

Hrak, mepBoe ciaraemoe paBHo 12, BTopoe 2-12=24, Tpethe 54-3
12=18.
Otsert: 12; 24; 18.

315.

. . 16
[lycTh 0MH U3 COMHOXKHUTETEH paBeH t, Toraa Jpyroi paBeH — .
t

2
Pacemotpum f(t)=t*+ (%) , 1 D(D)=(0;+ <0 ).

3amada CBOIUTCS K HAX0XICHNUI0 HaMMEHbIIero 3HadeHus f(t) Ha
(05t c0).
2256 _ 2(t* —256) _ 2(t—4)(t +4)(¢* +16) .

£ £ £ ’

Ha (0;+ o0 ): £()<0, ipu te (0;4), £'(t)=0 mpu t=4 — TouKa MHHIMYMa
f(t), npu t=4 — MUHUMYM.

£(t)=2t-

. 16
Wrax, ogrH COMHOXUTENh paBeH 4, APyroi paBeH ”a =4.

Ortser: 4 n 4.

316.
[lycte pnwHa OOHON CTOPOHBI paBHAa X (CM), TOTOAa UIMHA IPYTOH

64
CTOPOHBI paBHa — (CM).
X

64
Torma mepuMmeTp TpAMOYTONBHWKA paBeH P(x)=2 (x+—), pUYeM
X

D(P)=(0;+ ).
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Haiinem min P(x).
[03+)

_ 2(x=8)(x+8)
xz ’

Ha (0;+ 0 ): P'(x)<0, mpu xe (0;8); P'(x)=0, npu x=8 u P’(x)>0, mpu
X€ (8;+ oo ). Touka x=8 — Touka muaEMyMa s P(x) Ha (0;+ o0 ), cBOE
HamMeHbIIee 3HaueHue P(x) mocturaer mpu x=S§.

JimHa CTOPOH IPSAMOYTOJIFHHUKA JTOJDKHA OBITH paBHA 8 (cM).

Otser: 8 (cMm) u 8 (cMm).

317.
S=Socn TS60x nosepx - IIpH 3TOM Sy =x2, IJie X — CTOPOHA KBaJipaTa B
OCHOBAHUU;
Seox nosepx =4xh, r11e h — BeIcOTa Napamnenenunena. Ilo yciaosuro
13,5
2

Pr(x)=2- 12
X

V=13,5 (;1) mau V=x* h, otkyna h=£2 = (mm). CriemoBateIbHO,
x

S(x)=x"+4x % NS (v?). Haiizem min S(x) na R":
X X

54 20 =27) _ 2(x=3)(x* +3x+9)
x2 Xz x2 ’

S'(x)<0 ma (0;3);  S’(x)=0 nmpu x=3; S’(x)>0 Ha (3;+ ) — TouKa
x=3 ecTh TOYKa MEHUMYMa GYHKIHH S(X) Ha (0;+ 0 ).

S’ (x)=2x-

[pu x=3 (M), h=lj—;5 =1,5 (mm).

Otgert: 3x3x1,5 (M) — pa3mepsl Oaka.

"
N

1
A D 0 G C
O603naunm |[ED|=x.
(80| _ |49
x  |4D]

1801 ~as’ ~jaof .

40| =%|AC| =30 (cm);
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|BO| =507 —30% =40 (cm);
[40]x _30x
Bo] 40
Spera=|ED|-|DG|=x(60-1,5x), rae x& (0;30). Halizem [15}?8;) S(x):

|AD| = |DG| |AC|

S’(x)=60-3x=3(20-x);

S’(x)<0, mpu xe (20;30), S’'(x)=0, mpu x=20, S’(x)>0, npu xe (0;20).
T.e. nanboxpuree 3nagenue Ha (0;30) S(x) mocruraer npu x=20.
Torna:

[ED] =[G =20 (ew). |£D] = |£F] =60- 222 =30 (o).

Otgert: 20 (cm), 30 (cm).

319.

ITycts |AD| =x, rae 0<x<2r. Toraa (2r)’=x’+ |CD|2 ,
|CD| =y4r? -x?;
Sapcn=S(x)=x- V4r? —x2 .

Haiinem max S(x):
(0;22)

S'(x)= V4r? - I e S O Pt C L0 0

2\/4r 2 a2 Var2 =32
S’ (x)>0, mpu xe (0;42r),  S'(x)=0, mpu x=v2r,  S'(x)<0 mpm,
xe (V27 ;21).
3Hauur, (r(r)r;lx) S(x)=S( Jar y=2r’.

T.k. 1=20 (cM), To x=20/2 (cMm).
Otgert: 20 \/E cM, 20 \/5 CM.
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320.

AXO 2
Bpewmsi, KoTopoe Kypbep 3aTpaunBaeT Ha JIOpOry OT TOUKH B 10 ToUkH
P paBHo:
|BO| |on|
g B + QLA
8 10

IBOJ= \/92 -x?= \/81 +x2 ,|OP|=15-x, Te x — paccrosiane OA;

81+x f5ox ,rae xe [0;15].

="

HanueM min t(x):
[0;15]

>

t’(x):;-i'
gV81+x> 10

Y(x)=0: ———==0,8; x’=0,64(81+x%); x=12;
V81+x?

9 3 21
H0)== + = ==-=2,625; (12 +——2 175; (15
© 8 10 8 ( ) 10 (157

\/306
8

min t(x)=t(12)=2,175.

[0:15]

Otgert: 3 (KM) OT HaCeJIEHHOTO ITYHKTA.

321.
A X O B
Bocnons3yemcst pe3yapraramMu MpeAbIAyIeH 3a1a4u, TOTIa:
t(x)= 9+x NI 57X e xe [055];

HaI/meM min t(x)
[0;5]
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(- L

49+x2 3
=0,8;  x’=0,64(9+x?), x=4 (km);

x
\l9+x2
\/3_4

t(0)=1,75;  t(4)=1,45; t(s):T;

t'(x)=0:

min t(x)=t(4)=1,45.
[0:5]
OtBet: 4 kM OT ONMKalIIeH TOYKH Ha Oepery.

322.
0O003HaYMM HCKOMOE YMCIIO Yepe3 X, TOT/Ia paccMaTpuBaeMasi CyMMa
mveet BuI: S(x)=x+x’, xe R.
Hatizem min S(x):
R

S’ (x)=1+2x;
S’(x)=0, mpu x=-0,5;
Ha (- 00 ;-0,5) S’(x)<0 — ¢pyHKIMs yOBIBaET Ha (- o0 ;0,5],
Ha (0,5;+ o) S’(x)>0 — dpyHKumMs Bo3pactaeT Ha [-0,5;+ oo ),
touka x=-0,5 - Touka MuHIMyMa S(X) Ha R;
min S(x) S(-0,5)=-0,25.

—oooo

Ortser: -0,5.

323.
HYCTB TUIOTCHY3a NPsAMOYTOJIbHOTO TPECYTOJIbHUKA UMECT JIMHY C, a
JAJIMHA OAHOT'O U3 KAaTE€TOB paBHaA X. Torna JUIMHA JPpYTroro KareTa paBHa

I
¢? —x* ¥ mIomanp TpeyroabHIKa S(x)=5x c? —x%, rae xe (0;c).

2 2 2
§'(x)= lx ,cz—xz X _ " =2x" (- \/_x)(c+\/_x)
2 2\/02—x2 2\/cz—x 2\/ 2_42

c
\/E 5

S’(x)>0, mpu xe [0, 02 J,

S’(x=0), mpu x=

S’(x)=0, mpu x=

<
\/E s
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S’(x)<0, mpu x e [T J
2

_ ¢ :C .

00 S(X)_S(f] r

c
HJ’II/IHa OIHOI'0 KaTe€Tra paBHa T , 4 JJIMHA OPYyTroro Kkarera
2

2
Al =L — TPEyroJbHUK paBHOOEIPEHHbIH, 4. T.1
N 72 , 4.T.JI.

324.
Pemenue 3T0i 3a1aun MOBTOPSIET pemieHue 3anaau 319.

max S(x)=S( 2r y=2r%, rae r — paanyc okpykHOCTH. T K. [UIMHA
(0;2r)

JPYTOH CTOPOHBI 3TOTO MPSMOYTOJILHUKA PaBHA Y 4r2-(\/5r)2 =\2r, 10

9TOT NPAMOYTOJIBHUK ABJISICTCA KBAIpaToOM CO CTOpOHOﬁ \/EI” .

325.

[Mycts |AB|=|BCl=X, £LBAO =ZABO =0 .

X
Torga x=2rcoso , cosa = > ;
-

2
IACI=2xsiner =2x 1 -,
4r

2
BD|=xcos o = X ;
2r

SABC(x)——|AC| IBD|= lx— - ——\/41’ —x?, re xe (0:20).
r
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Haiinem max S(x):
(0;2r)

S'(x):% PRI 5 _XGrioxh)
ar 4”4\/4"2—)62 }’2\/4;’2—)52
_X (\/_r-x)(\/_r+x)
2\/4r —x?
S'(x)=0, eciu x=+/37 Ha (0;2r);
S'(x)>0, ecxut x& (0; +/37r), S'(x)<0, ecim x& (/37 ;2r);

2\/_r

max S(x)=S(~/3 3r )=

Takxum o6pazom, |AB|=|BC|= 3r u |AC|= 3r, Te. TpeyronbHuK ABC
SBJISCTCS] PABHOCTOPOHHHM, W.T.II.
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