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I'JIABA 1. TPMTOHOMETPMYECKHE ®YHKIINU

§1. TPUTOHOMETPHYECKME ®YHKIINN
I'JTABHOI'O APTYMEHTA

1. CHHY¢, KOCHHYC, TRHIEHC W KOTaHreHc (MOBTOpeHHE)

1.
a) 45°=45°.—— =2, 6) 120°=120°- —— = 2%,
180° 4 180° 3
36°=36° ——= 2. 310°=310° — =§_l_75;
180° 5 180° 18
180° = 180° —— = 1; 360° = 360° —— = 27 ;
180° 180°
B) 60°=60° —— =2 ; r) 150° = 1500-—— = 3% .
180° 3 180° 6
720 = 720. 157 2160 = 2160 —— = 8%
180° 16 180° 5
270° = 2700 2 = 32 90° = 90° e = ..
180° 2 180° 2
2.
a) = _180 = 60°; 6)E—=72°;
3 3 5
Z = 90°, 3 _135%
2 4
x_ 25°% I 20
36 9
B) = =30°, r) 2 =225,
6 4
ELITT S 3% _ 2700
5 2
=180 4 -——l"iz-—losc"
12
3.
. T .2 T 1 . T 2 .
— —=— 0) 3sin—+2cosn+cig® —=25,
a) sm0+cosz+sm it ) sm6 clg .
2 2

B) 6sin%—2coso+tg

wiaAa

n . n 1
4; r) 3tg——sin“ —+cos* —=3.
) g 3 6



To onpenenexuto |sino |[<1,|cos B | <1, wia mobbix o 1
a) sina=-0,5<1; cosB=J§ >1; 1gy=-25;
CYLIECTBYIOT CL M Y; HE CYLUECTBYET TAKOro 3Ha4eHHUA P;

6) sina=§>l; cosp=-2,2<-1; 1gy=0,31;

CYLIECTBYET Y; HE CYLIECTBYET TakHX 3HaYeHuit o U

B) sina=13>1; wsﬁ=@<l; 1gy =5,2;

CYILECTBYIOT P, ¥; HE CYILECTBYET TaKOr0 3HAUYEHHUA (L,
r) sinf = —% >-1; cosB= ,/2,5 > 1gy=-17.5;

CYWECTBYET 3HAUYCHHA OL H Y, HE CYLIECTBYET TAKOro 3Ha4YCHUA B

2

Toxnectso: sin’ o +cos? B=1.

a) —-ljz +(-2-i 2 =], CyLIECTBYET TAKOE Q;

L 25 25 'Y Y ’

6) 0,42+0,72 =0,65%1, He CYLIECTBYET Takoro o
2 2

Y| [(FS) 6.3 9

B | — 1| +|—| =—+====1, CylIecTBYeT TaKoe 0.}

) 3 3 9 9 9 Y Y

)

2 2
1
r —— ] +| == =1,C HICCTBYET TAKOC CL.
) ,—5) (,—5] Yy y

ToxnectBo: tgfh-ctgf=1

3 5
a) 31737 1, cymecTByer Takoe §;

6) (\/5 —2)- (J?T + 2): —1#1, He cyulecTByeT Takoro [3;

B) '2,4{— %) =-1#1, He cywecTByeT TaKkoro f3;

J_zJ'

r) —.——=1, CylIecTByeT TaKoe f.



7.

a) ae(n;ﬂ} cos o = —y1-sin? =-0,6;

2
sinaa 4 cosa 3
1ga = =—; clgol=——=—;
cosa 3 sinaa 4

6) ae(%;n); sincx:—wll.—cos2 =-‘L‘l‘_(l;
_ sina V15 cosaa _ 3 \/1_5—

1go = =—7; cligo=

cosoa 3’ sino 15

B) ae(O;gj; cosa =—vV1-sin? o =g;

_sina s/ﬁ cosa 7 _\/ﬁ.
2

tga. = =——; clgo= ;
g cos 7 & sina 14
r) ae(%ﬂn} sina = —vV1—-cos® =—-%;
sina 8 cosa 15
o = =——; clgd=——=——,
cos o 15 sing 8
8.

. . 2 .
a) COS2 0.—COS4 a+sm4 a= COSZG—(0052Q.+SH‘I2(1 cos“a—sm2 )=

= cos? a - cos® o+ sin’ o = sin® o,

1-2cos’ B B (sinB—cosBXcosB+sinB+cosB)_ sinB—cosp
cosB+sinp cospP+sinf B ’

. i
ecnucosP+sinB=0,T.e. P= _Z+ nnHne:;

2 1 cosQ
o —— = Ig;

» 2 . .
B) (sm2 a+1gla-sin? ot)-ctgu = sin o -
cos“a SInQ

. . 2
sin?7 —1+sin’fcos®t _cosTt

i 2
sin® ¢-1 2
r) ———+1g°tr= =~ =-1.
cos* 1 cos*s cos?s
9
. 4 . T
cosl-cos-‘t—ﬂ—sm—n-sm1 COS(-) i
a) 15 15 15 15 _ 3)_1.
2)

¢0s0,3n-sin0,2nt +sin0,3n- cos0,2n - sin(zi)
2



2n 5n
1g——1g—

3 12 n
6) ———=—=1g—=1,
) 1+1 2—“-1 5—“ 84
€3 %12
g +1g 2t
€07%% n .
p) —10 20, oy
l—tg—m—-tg:;—’t 4
10 ~ 20
. T . = Sn . T
sin —-cos ——sin —: cos — sin —
p—18 9 5 u8 "6 1
T S S 4 5n n  —-cosm 2
sin —-sin ——cos —-cos —

12 12 12 12
10.

a) [1pu (16(%;1(), cos o = —y1—-sin? =—%;'
NpH Be(g_in)’ Siﬂa:w}l—coszq:.lz;

13

. 119
sin2a =2sina-cosa = —%; cosZB:cos2 B—sm2 p=——;

169°
. . . 16
sm(a—B): sina-cosp—cosa-sinf =E;
33

cos{o+B) = cosa-cosP —sina-sinf = _E;

6) Ipu ae(%‘;zn), sina =—\/1—cos2 B =-0,8;
NnpH Be(n;%) , COSB=—1'1—sin2 B =_1_5.;

17
sin2a = 2sina-cosa = —0,96,

161

cos 2B =cos? B—sin’ p=—;

P P P 289
. . . 84
sm(ou—B)=sma-cosB—cosa-smB=E;
77

cos(a+[3)=cosa-cosB—sinwsinB:—g.



1L
25inq.cos[3—sin(a—[3)_ sin(o. + B) _
cos(a—B)—ZsinacsinB B cos(a+B) —lg(cx+B);

1—-cosa+¢os200 _ 2co0s” a-cosa _ CosaL
sin2a—sina 2sina-cosa-sina  sina

ﬁcosa—Zcos(£+aJ .
4 _sina

Zsin(§+a)—\/-2-sina cosa

2

cigo,;

B)

=1g0;

r) ctgza(l - cos 20)+cos? a = crg?a-2sin® o+ cos” o = 3cos? a.

12.
LIt n . T 5w T n
a) sin—=sin{ t—— |=sin—; cos| —— |=cos} —-2n [=cos—;
8 ( 8) 8 ( 3] (3 J 3

1g0,6m = —1g0,4n = —zg—zgi; ctg(— l,21t)= —clg%;

0) tg6—n=tg£' sin L =—sin5£=—coé-7t—'
5 5’ 9 9 18°

cos 1,81 = cos 0,2n; c1g09n= ctg(n - O,In) =—ctg0,lmn.
13.

a) 85in%'cos-23—n-tgﬂ-ctg7—n= A(—%)-ﬁ-(—l): 2\/'5

3 4

6) cos’(n~a)-rg(n+a)- x'g(%’t - a) + sin(2n - a)- cos(% + a) =

=cos’ o +sina-sina = I;

B) 10c1g3—n-sin5—n-coszt-= lOctgi-sinE-cos£= 5;
4 4 4 4 4 4

2( s 2
r) -—Em(—nt)——cos(h—l): ST cost=1.
.(31r J 1-cost
1+sin| —+1¢
2
14.
. In . m . T i1 2
a) sin — —~sin — = 2 sin—: cos —~ = —— — BEPHO;
2 4 3 2
1in . .. I . In
6) cos—— —~cos — = -2sin—-sin — = —sin — -— BEpPHO;
24 8 6 24 24



lin n n n n
B) $in — + §in — = 25in —- coS— = 2 COS— — He BEPHO;
18 18 2 9 9

5nt 3n n 3n
I) cos—+ cos— = 2¢c0S—-Cc0S— = ¥ 2 COS—— — BEPHO.
) 8 8 8 4 J— 8 P

15.

3n a (n 3x o .o
a) a €| m,— | cnenoBatenbHo, —€| —;— | H cos— <0, sin—>0;
2 2 2 4 2 2

cos L = 1+_°°s_a__£, in% = fl_wszﬁ=ﬂ;
2 2 2 2 26

s .
2 2 10

.

sin —
sinZ = f1-cos? X = 3‘/_ tg2=—2=3.
2 2 10 2 cos 2

2’ 2 \ 4’ 2
cos_q_____,l+cosa=__7»/5; Sing_ l—cosoz \/-2-
2 2 10 2 T2 10

a
’g——im_z—ﬂ- pa— 10 \=—_l.
27 & 10 72)" 7
2

( 37:) a (=, 3n
r) a €| m;— |, crenosaTenbHo, — u
2 2 2 4

cosa <0, cos—2-<0 sm2>0 cosa = —y1-sin? =-:—;—,



a ,1+cosa 1 Jl7 .o 20 4\/
COS— = — ; sin—=_/l1-cos“ —
2 ,/ 17 2 17
. o ‘
a Sln;
1g—= =-4,
g2 o 4
cos—
2

16. .
a) a=0,19 (pan);
sina = 0,1889; cosa = 0,9820; tga =~ 0,1923; crga ~ 5,200,
6) o=1,37 (pan);
sina = 0,9799, coso~0,1994; tgo ~ 4,9131; cigo. = 0,2035,
B) a=0,9 (pan);
sina ~ 0,7833; coso =~ 0,6216; 1ga ~ 1,2602; cigo. ~ 0,7936;
r) a=12 (pan);
sina =~ 0,9320; cosa = 0,3624; rga ~ 2,5722; ctga ~ 0,388.

17.
a) 17° = 0,2967 (pax); 6) 0,384 (pan) ~ 22°6"";
43°24' = 0,7575 (pan); 0,48 (pan) = 27°30'7"";
83°36' = 1,4591 (pan); 1,11 (pan) ~ 63°5'54";
71°12" ~ 1,2601 (pan); 1,48 (pan) ~ 84°47'52".
18.
a) I=a-R=2-1=2 (cm); 6)1=§‘-:£-6=4,51r (cm):
B) /= -R=0,1 (M), r)l:?—g-6=9n (m).
19.
2
a) sy (am*); 6} S= a]; —225 (cm?);
aR? .5t o, 15m
S§=—3"=— .
B) S=— 5~ = 0,05 (M%), r) S 5 (M%)
20.

a) =2R=aR, cnepoBatenbHo o=2 (pan);
6) P=2R+I - ecTh nepuMeTp cekTOpPA, T.K. JUTHHA IYTH paBHa /,
[=aR, Taxum o6pa3zomM 31=P.
Cnenosarenbto, 3aR=2R+aR, a=1 (pan).
10



21.

a) 3sin 2a-= +2cos(3a-n)= 3sm——2cos£t-=—£2—;
4 4 4 2
S5t 3n St 3n
6)si ——|+3tg ——+— 1= gl ——-—|=
)sin (a 3)+ g(4 2) sin’ 3+ g(4 2)
.2 W n 9
=sin“ —=3ctg—=~—;
"3 8473

bid n . T n
B) 4cos| Ja—— |+ctgl a +— |=dsin—+ctg—=3;
) { 6) g( 12) 6 €%

r) cos(a + 1;—) . tgz(za + 1;—) = cos(a + gj-cthZa =

noan_Af3
=cos—-clg’ —=—.
6 3 6
22,
l+fgo  cosa+sina
== ga =1ga,
I+ctgo  sina+cosa

Ecan ae(gg;Zn), TO sina<0 u

sma:—\/l —cos® o =—[1- (13) = 5

13
toa = 512 5
& 13 13 12
2
sina +cosa tga+1 4 _o.
sina—coso  sga—1 —5——1 ’
4
B) cosa+ciga cosa(l +sin a) = 1+sino:
cIga cosa

npu a e(n‘gc—]
"2

1+sina =
3

r) sin? o —cos? B= sin? B—c052 o= —(c:oszoc—sin2 B):—O,S.

sina <0 M sma.-—\/l—cos a ————
3-242




a) npu ae( J MeeM:

. sina ysinfa 1
sinoy/1+1g°a =sina- ={go= = = :
Ve 52 a cosa  cosa cosaJ 1+1g7%x

0) npu o e( J HUMeeM:

J1+cosa _‘/l—cosa =J(l+cosaXl+cosa)_

I-cosa 1+cosa 1-cos’a

(l-cosaXl-coscx)_ 2cosa

3 = — = 2crga;
I-cos“ a sina
n
B)TIpH O € (0; 5) HMeeM:
I-sin’a _cosa cos
. - - ’
sin o sina 1-cos? o

r) \/sin2 a+1gla-sin? « :\/sin2 a(l+tg2a)=

1 1

\/ctgza \/cos2 a(l+ctg2a)
1
= , €CIIH ae(O;EJ.
J 2 2 2 2
cos” a+cIgeo-cost a
24,

; sm(::—wJ=ws(%—(%wJJ=°°s(%—a}

tgcx+tg[3 1ga—igh
gl +B)  1gla-p)

AR

cos(a—B) _cosa-cosP-sina-sinf
cosco-sinf3 cosa-sinf

—tgo-tgB+1+rgo-rgf=2;

= c1gP - 1ga.

12



25,
a) (sin2 t+2sin¢-cost —cos? t)z = (ZSint-cost—(coszt—sin t))z
=sin? 2 —2sin 2¢-cos 2¢ + cos 2 2t =1-sin 4y,
cosa—2sina—-cosSa 2sin3a(sin2a—ﬂ_’ 3
sinSa—2cos3a—sina  2cos3afsin2a—1) &%
1-sin® 2 _
cos2t
2sin2a-cosa + 2sin 2a
=1gla;
2cos2a-cosa + 2cos 200

1-4sin?1-cos? ¢ _
cos? t—sin? ¢ B

sina + 2sin 20 + sin3a -

cosa + 2cos2a + cos3a

B)

26.

. 21 00521-53,,2’ l—tgzt

a) cost = 2 .2 2 _ 2.
in2 L 2L 1+1g 2f
2

2

B p 2sin £ ZE 2g?
6) SinB=25in-E-cosE= 2, 5 - s
COSE 0052—+sm 2B 2

l+1g E
2

27.
111,

T 1
a) sln—cos_—_s“l_=._.___.’
12 12 2 6 22 4

2
B) (sm I _cos?Z) = - -
8 8 2 2




2. TpuroHomeTpHuecKHE GYHKRNH H HX rPaduKH

a) 0)

B)

29.
Touka Po MMeeT CileLyOnIHe KOOPAUHATEL:

V2 2 G [ 143)
0 [ 2] 0 o[ Led)i(-LL] 6o
143 RARIEE A
B) (0;-1); [ 5 (-10); r) -5 S ; (031).
30.
a) ae(O;g) — | ueTBepTH; 6) ae(%;ZnJ — 1V deTBepTs;
ae(n;%) — III yeTBepTH; ae(%tﬂn) — IV ueTBepTY;

ae (— - —g—] — 1II 4eTBEpTH; ae (— 12"_ 7:;—37:) — I yeTBepTH;

14



B) X € (E;;ZnJ — IV yeTBepTh; T) Q€ (12‘_’ n] — H geTBepTS;

ae (_%;o) — IV 4eTBepTh; ae (—-577‘ ;—21:) — IV 4eTBepTS;
ae (%’ 1:) — Il yeTBepTH; ae [n; %’E] — Il yeTBepTH.
31.

a) siné-Ecosg—nth,&t = —sinﬁt-coslt-tgo,%: <0;
7 8 7 8

6) sinl-cos3-crg5 =sin1-(~cos(n—3){-crg(2n-5))=
=sin1-cos(n~3)-crg(2n-5)> 0;

. . 2
B) sin 1,31!-005-79£~lg2,9 =—sin0,3n- COS-9£-Ig(7t -29)<0;
r)sin8>0, TK 25<8<3m cos0,7>0, Tk —=>07>0;

1g6,4>0, TK 2n<6,4< STK; nosromy, sin8-cos0,7-1g6,4> 0.

32.
a) sin4n = 0;cosdn=1; sin(-n)= 0;cos(-n)=-1;

6) sins—n=1;coss—n=0; sin —-1—17}— =1; cos —HE =0;
2 2 2 2

B) sinmt=0;cosm=~1; sin(—2n)= 0; cos(—2n) =1

.9t . ®m I b1
r) sin—=sin—=1,cos —=cos—=0;
2 2 2
sin(—3—n)=—sin3—n=l;co L =0.
2 2 2

33.

3n .
a) y= cos(7+x) =sinx.

Taxum 06pasoM, rpaduk 1aHHOH GYHKLMHA €CTH CHHYCOHAA, T.€. UMEET
nepuon 2m.

15



I\

6) y=-sin(n+x)=sinx
CMOTpH NyHKT a).

n .

B) y= cos(——x) =sinx
2

CMOTpH NyHKT a).

ry y= rg(x+/r)= 1gx

Taxum 06pa3om, rpadyik gauHoi dyHkuNH ecTh rpaduk HyHKLHMM
Y=IgX, T.e. UMEET NIEPHOA T.

24
1y =tg(x+m
1 &
X
“dol /17 X
x x g
] 3
i T
34,
1
a) Pq(x;y), y=05 x>0 6) x=-—2-, y>0
AY Ay

CAY, AN,
AN

16



3s.
a)
/2
05
a . o
N
B)

36.
a) y=sinx+2; D(y) =R;
TK. sinx €[-1;1, To E(y)=[1:3]
y

17



0) y=1+1gx;

T
T.K. (byHKllHﬁ y=Igx HC ONpecicHa B TOUKaX BHAA E+ nn, TO

D(y)= R\{§+nn| neZ};E(y)= R

y
yEl+gx
o
2}-
N
P 4
1
1]
A0 ,
AR R T LA P S
27""3‘27 'y 2]4‘4 Fl

B) y=cosx-1;

D(y) = R: Tx. cosx €[-11], To E(y)=[-2,0]

r)y=3+sinx;

D(y) =R, TK. sinxe [—l;l], TO E(y)=[2;4]

-~
y
= y=3+sinx
/\/3/\/
2
-1
0 X
-2 3 -m =z r T 3xr 2r
2

37.
a) y=2sinx;

D{y)=R; k. sinxe[-11], 10 E(y)=[-22]

18



1
0) y=—3cosx;

B) y=0,5-1gx;

s
T.K. QYHKIMA y={gx He OMpeaeieHa B TOYKaxX BUAA —2-+ nnneE z;

D(y)= R\{-’23+nn.|nez}; E(y)=R

y 1{
y=0,5tg
»
03
I YA Y2 I E mamly
F3 Y At wiatT M A B SR B 0 A W)
0.5
3.
r)y=—55mx,

D(y)=R; Tx. sinxe[-1;1], 10 E(y)=[-1,515]

19



38.
a) y=sinx;
Touku nepeceuenna rpadika AaHHOH PYHKLMH € OCAMY KOOPAHHAT:
(rm;O), neZz, (O;O)
6) y=1+cosx;
Touku nepeceyeHus rpaduxa naHHON PYHKUHMH C OCAMY KOOP/AHHAT:
(+27m0)ne z; (0;2)
B) y=cosx;
Toukn nepecevenus rpadrka naHHOH GYHKIHK € OCAMH KOOPAMHAT:

(-721 + nn;O], neZz, (0;1)

r) y=sinx-1;
Touku nepeceuenns rpadrka gaHHOH QYHKLHH € OCAMH KOOPIHHAT:

(-12-!- + nn;O), ne Z;(0;-1)

39.
a) y= x2 -3x;
nepeceueHu ¢ ocbto OX: (0;0) u (3;0);
nepeceueHus ¢ oceto OY: (0;0);
6) y=sinx-15;
nepecedeHus ¢ ocblo OX e2pagdhux Qyurxyuu ne umeem,
nepeceyenus ¢ oceio OY: (0;-1,5);
B) y=2,5+cosx;
nepeceueHHs ¢ ocklo OX zpagux gynrxyuu ne uveem,
nepecedeHus ¢ oceto OY: (0;3,5);
r) y= 1 +1;
X

nepecetienus ¢ ocbio OX: (-1;0);
nepeceueHus ¢ ocelo OY epagux @ynxyuu ne urvieem.

20



§2. OCHOBHBIE CBOMCTBA ®YHKIA

3. ®yakuun ¥ uxX rpadpHKH
40.

2) f(x)=x+%; =2 j(%)=i; f(lO):lO,l; |
6) f(x)=3cos(x——4’5); ( ) 0, £(0)=22% f() 3‘/—
8) f(x)=Vsx-x7; f(0)=0;1()=2 f(2)—J_-

r) f(x)=2-sin2x; f(——) 3, £(0)= /(”‘):-3-.

12 2
41.
a) f(x)=x2+2X; 6) f(x):thx;
f(xo )= xg +2xg; f(a)= 1g2a;
Fe+)=>2+ 4043, fb-1)=1g(26-2}
B) f(x)=l+1; r) f(x)=2cos§;
x
f(x0)=-1—+l;x0 #0; fz)=2cosZ;
X0 3
fla+2)= a:;, f(h+u)=2cos(§+§),
42.

I'paduxoM pyHKUMU Ha3biBaeTCA PUTYPa, y KOTOPOH KaKIoMy
3HAYEHHIO apryMEHTa COOTBETCTBYET OAHO 3HAYEHHE (DYHKLMH, TOITOMY:

a) U r) — ABNAIOTCA rpadukaMu:

6) ¥ B) — He ABJIAIOTCA rpadukamu.

43.
2) D(f)= R\fr:x? + 4x+3=0)= R\ i3},
6) D(f)= {v:xz -9> 0}= (= o03-3]U 35400}
B) D(f)=R\{x:x2+2.x—8=0}=R\{_4;2};
r) D(f)= {x:36—x2 20}: [—6;6]
4.
21



a) D(f)= R\[o} 6) D(f)= R\{_+m|nez}
8) D(f)= R\ [nn| ne z} 1) D(f)=R\{0}

45.
a)y = 2cos (X-g ); D(y) = R; E(y) = [-2; 2];

6)y=2+ %3 - D(y) = R\{x: x-3=0} = R\{3};
E(y) =R\ {2}, T.x. —— #0;
x-3
B)y= —— —1;D(y) =R\ {x: x+1=0} = R\{-1};
x+1
E(y) =R\ {-1}, T.K. —— #0;
x+1
r)y =3+0,5 sin (x+%); D(y) =R;
57 . g
E(y)=[5;3],T.K. sin (X + Z)E {-1; 1.
46.
a) D(f) = [-5; 61,
6) D(f) = [-6; 4]; E()=[-2;2];

8) D(f) = [-6; 1,5) U (1,5; 6]; E(f) =[-3; 3),
r) D(f) = {-4; 3]; E()=(-1;4].

47.
a) D(f) = [-2; 4]; E(f) = [-3; 3];

&y

3
/. Ax)
/ -

X
K 4

22



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

~

48.
a) Fpa(bm? byHkuMH Y = L + 2 ectb rpa¢uk QYHKUHH y = 1 co
CXBHIOM Ha JIB€ €IMHHLIBI BBC:X Baous ocu OY. ’
I'paduk dyHkumu y =;—tl_—5 ecTb rpaduK QYHKIMM y = % €O C/BUIOM
Ha 2 eAMHULEBI BOpaBo no ock OX.

y .

>

6) I'padux pyHkumun y = cos x — 3 ecTb y = €OS X CO CABHFOM Ha 3
eAUHULBI BHU3 110 ocH OY.

T T
I'paduk dyukiuu y = cos(x +Z) €CTb Y = COS X €O CIBUIOM Ha 7

BJIEBO 1o ocu OX.

23



B) [paduk GyHKuMK y = 4-X% €CTh Y = -X’ CO CABHIOM Ha 4 €IUHHLEI
BBepx o ocH QY.

Tpaduk dynkumn y = - (x-2)> €cTh y = -X* CO CABHIOM Ha 2 eIHHHLEI
Brpaso no ock OX.

24

r) F'papuk yHxuuu y = sin X + 2 ecTb y = sin X €O CABHroM Ha 2

€IMHHULBI BBEPX I

o ocu QY.

. T . n
[papux PpyHkuuu y = sin (x + 3) €CTb Y = SiN X CO CABHIOM Ha —

BJ1eBo 1o ocu OX.

24

Y¢




49,

a)

x=3

6)

L
-
t
&
]
»
w
== ll'l'l' »
Al
AN
PO ——
- A
> . e
- )
“"““
- f
1}
a

-1

-2

B)

”
-
-
. QI\(O\llil\
-
-
“l -« -

- Mot i T LY ¥ _-.- A3
T Sea, N
- ll'ill —“

hae 2 Y
* . 'S
1Y
7
% +
a2
)
I
ES
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50.

a)
y=1+2inx Y],
»
/\ af \i /s
= -ﬂa\/}g; P\ =
6)
Y‘[
3 ’-__cv"‘--.
: o y=dari-1
TTe v 23 4 s s 7 s s mox
-1
B)
yl
0.5
ol i O 1T A
y=0,5cosx-1 [ 14
r)
3z
5
' y=2+Jx—l
3
e
1
—l‘ OITS TS .678 9 m§
51.
2) fy=1% *20 goy=0.¢{- 1) = L. qo)=0; g5)=5.
~-x, x<0. ’ 3 3° ’

6) f(x)= {"2“’ x2-k gooy=3: f-1)=0; £(0) =-1; f(4) = 15.
I-x, x<-1

26



_| sinx, x>0; A LA - ®)-1
B) f(x) {cosx—l, x<0. f(—z) l’f( ?) z’f(o) O’f(6j 2

I, x>0;
r) f(x)=40, x=0; f(-1,7)=-1; f(- J—)—-l f(0)=0; f(3,8) = 1.

~1, x<0.

52.
a)
AMBN ~AABC u ko3bduuueHT nonobus
x M,
paBeH —, T.€. .
n .
Sisc x2 bh x? bx? A
ABC =—2—;SMNB :—*—22——- ;
S MNB n 2 h 2h

x
S mnc =S 4Bc ~SmnB =7'(1‘—h?), npuueM X €[0;A] .

6) S(x) = "R2

B) Pla )=2r+1—r(a+2);

r) |AC| =[BD| = a2 ;

|PD|=0J5;SACI) 227 a :
2x Sywp  4x? 2x?

2.
T.C. SMND =X

2

av2
Suascn =S asep—Sunp=a’—x", TpHuEM XE[O;—z—]-

53.
V3x-2 | 3x-220; 2 o
a) 'y=x2 —x— * D(y) {xz _x_2¢0;:>D(y)—[§a2)U(2,+°°),
6) y \/x —3x 4
16~ x2
»): {"1'3" 4292 DO = (U 41U (o)
x+2 Jx+220; ____i _3_
B) y= 3= 2x’ (y).{3_2x¢0;:> D(y)=[ 2,2)U(2,+oo).

27



. V4—X2 4_x2 >0
= . D : 2 N =9 .
Y 1-2x ° ) {1—2x¢0;=°0(y) [-2;0,5)U(0,5;2]
54.

a) y=1+sin’x; D(y)=R; E(y)=[1;2};
6) y="T"l; D(y)= R/ {0} E(y)= R/ {I}, T.x. -0,
X

8) y=Vx® +4; D(y) = R; E(y)= [2:+<0);
r) y=1,5-0,5cos’x; D(y)=R; E(y)=[1;1,5).

55.
a)
uy
*. »
\\‘ ng"/
N, 4
SO\ =k
Ry
ll * vl N
01 2 X
6)
X
B)
1y y=+2x-2
4
3

28



r)

56.

a)

6)

{2

L

i

29



B)

Y‘Pz y=1+cos2x

-~ £ P 7
r)
lby
3 os
R ————y y=l+ L)%
] 2
1
01 2 3 4 5 6 78 9% 10 112 IJMISI‘—X
4. Yeruble H HeueTHbIe QYRKIHH,
IlepnoamunocTs TPHroHoMeTpHuecKHX QyHKIMI
57.

a) f(x)=3x>-x*; f(-x)=3(-x)’~(-x)* = f(x);
6) f(x) = X sm— f(—x)——x (sm—) f(x);

B)f(x)—x2 cosXx; f(—x)—(—x )cos(— x)-x cosx = f(x);
0) /() =4x° =% f=x) = 4=x)° —(=x)} = 42° - 2% = f(2).
U nas Beex f(x) (u3 myHkTOB a) 6) B) 1)) D(f)=R.

58.
a) f(x)=

cosSx+1

W
D(f) = R/{0} — cumMeTpuuHa oTHOCcUTeLHO (0;0);
fl-x)= cos(=5x)+1 cosSx+1

= f(x)
I

[

smzx

6) f(x )—~

D(f)=R/{ l} — cUMMeTpuyHa oTHocuTensHo (0;0);
= )_sm ( x) smzx_f( %
) -1 X

30



. X
2sin—

B) f(x) =
D(f)=R/{0} — cummeTpuuna oTHocHTeNbHO (0;0);

2sin(-%)  2sin¥

—x) = 2 _ 2 _ .

feox) = == = 10

£ f(x )_ cosx3

D(f)= R/{ +2} -~ CHMMCTleHa otHoenTenbHO (0;0);
_ cos( X ) cosx3

fl=x QT S(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);
D(X)=x(5-x); f(-X)=-x(5-(-x)*)=-f(x).
U ans secex f(x) (u3 mynkros a) 6) B) r)) D(f)=R.

60.
a) f(x)=

D(f)= R/{O} — CHMMETPUYHA OTHOCHTENbHO ToukH (0;0);
(—x)4+l _ xt el

+1

e e A
3
cosx”
00—
D(f)=R/{0; £ 5} — cuMMeTpHYHA OTHOCHTENBHO Touku (0;0);
NG P
R = o =S
3x . o o =3x 0 3x _ .
B)f(x)“‘ + > D(f)‘—Ryf(_x)—(_x)6+2_ x6+2_ f(-x)a
M f(x )_x smx

D(f)=R/{ i 3} —~ CHMMETpHYHa 0THOCUTENBHO ToukH (0;0);



o (—x)zsin(—x)= x*sinx
= (-x)2 -9 x2-9

[Toaromy, ¢yHkuuu f(x) (M3 myHkTOoB a) ©) B) r)) ABAAIOTCA
HEYETHbIMH.

==f(x).

61.
1) f~yeTHas:
a) 0)
4 y y
3
X
< |° rad 3 le 4
B) r)
y y
2
\ [/ ’
X
x
-5 -4 0 4 5
73X
2
-2 -2 5
2)
f - HeueTHas:
a) 0)
4 Y 3 y
X
-4 0 - 0 "6
4
-3
—44
B) r)
1}y R4
\ X \ X
L R -2 . \ > . 5 \.
2 2

32



62.
a) f(x+T)=f(x+4m)= sin(% +2m) = sin% = f(x);

6) j(x+T)=f(x+% F=2tg(3x+ 7T )=2 tg3x= f(x);

B) AAx+T)=f{x+ -g) =3cos(4x+2n) = 3cosdx = f(x);

X
3

[Toaromy, uncno T senserca nepuoaoM GyHkiMH fx).
63. '

Oynkuuy f(x) (U3 MyHKTOB &) 0) B) I')) ecTh NMHElHHbIE KOMOHHALMU
3JIEMEHTAPHBIX TpUroHoMeTpHueckux GyHKumit (sin x, cos X, tg X, ctg X),
KoTopble ABNAOTCA nepHoawdeckumu. IloaToMy M oyHkuuu f(x)
ABNAIOTCA NEPHOAHIECKHMHU.

64.

r) flx+T)= f(x+37) = ctg(% +m)=clg

a) y lsinx

1 =5 sin—;
2 4

HaumeHbLIHHA NMONOXUTENbHEIR nepuon GyHKUMM y=sin X ecTs 27,

N03TOMY HaHMEHBLIHH NONOXUTENbHBIH Nepros GyHKUHH Y((X) paBeH

T=H-=81t,
1/4
3x 14 2r
6) y, =31gt; T=— 2%,
) n=3g= 372 3
2n

B)y;=4 cos2x; T = 7 =T

rny =5tg§; T=--=3n

1/3
65.

a)y =sinx cosx = sm2x; T=-27n= T

. . 2n 2
6) y=sin x sin 4x - €05 X €0s 4x=-08 5X; T =—=—m;

5

B) y= sin’x-cos’x=-cos 2x; T = 2% = x;

. . . 2n
r) y=sin 3x cos x + cos 3x sin x=sin 4x; T = i —2-;

rae T — HaMMEHBIHH NONOXHUTENbLHBINA NepHoa QYHKLHH Y(X).

211764 ' 33



66,

a)

6)

B)

)

67.

sin2x; 7

a) y=

>

.._.,
8

6) y
34



X
B)y=tgX: T=L—2?
Y=g T=y5=2n;

r) y=sin 1,5x; T=l—=in'

s

W

«ii’*

-8
-1

rae T — HaMMEHBLIHH NONOKHUTEIbHBIA NEPHOA d)yHKLmn y(x).
68.

a) He npaB, T.K. T NOMKHO YIOOBJAETBOPATL PaBEHCTBY f(x+1)= f(x)
o Vx e D(f);

6) He npaBs; B) He NpaB; I') HE Pas.
69.

a) y=sinx +ctg x - x; D(y) =R\ {=n,ne: };

y(-X)= -sin X - ctgx + X = -y(x) — PyHKLHA HEUETHAS;

6) y= M I I ; D(y)= R\{—nnez};

sinxcosx sin2x’

}'(‘X)—-——-— —-y(x) — QyHKHHA HEYETHAA;

B) y=x"*+tg?x+xsinx; D(y)—R\{2 + mkk € _}

Y= HE(X)H-X)sin(-x)=y(x) — dymKumA verHas;
r)y_’g" CIEX . Dy )—R\{ ne_},

y(-x)= %’g =—y(x) (pyHKUHA HEUETHaA.

2* ‘ 35



D(y)=R\{l} — HECHMMETPH4YHAd OTHOCHTEJILHO HyJA, N0ITOMY

y(x) — dyHkuus obutero BuAaa;
X +sinx

6) y= mo()m{}

y(-x)=ﬂ =y(X) — GYyHKUNA ABNIAETCHA YETHOIL;
~x+s
vi- _x >0
B) y=——— - ; D(y): w0 = D(y)=[-1;1) — ne cummeTpHuHa

OTHOCHTENILHO HYyJIA, T.€ y(x) — ¢yHKIMs o0ILero Biaa.

r) y= Xtigx ;D(y)=R\{0;—7£+nn\ne:}.
XCOS X 2

—x—Igx  X+igx

y(=x)= =y(X) — QyHKUUS ABNALTCA YETHOM.

—X:'COSX XCOSXx

71.

a) U3 rpajuxa BUAHM, YTO
byHKUUsA CHMMETpPHYHA
OTHOCHTEJILHO ocH OX,
nosromy ¢QyHkuMs gsasercs
YEeTHOM.

6) U3 rpaduxa BHAMM, uTO

$yHkuMa CHMMETpHUHA
otHociTenbHo  Touku  (0,;0),
nodToMy  (QYHKUHA  sABjISETCA
HEYETHOI.

36



72.
a) h(x)=f(x)gX(x), rzae f - yeTHas u g - HeveTHas QyHKUMHY;
h(-x)=f(-x)-g’(x)= f(x)-g’(x)=h(x).
1.€. h(x) — yeTHaa pyHkuus;
6) h(x)=f(x)=g(x), rae f u g ueTHble PyHKUMH,
h(-x)=R-x)-g(x)=f(x)-g(x)=h(x),
T.¢. h(x) — yeTHas pyHxumA;
B) h(x)= f(x)*+g(x), rae f u g HeueTHsle GyHKIIHY,
h(-x)=R-x)+g(-x)=-(fx)+g(x))=-h(x).
1.€. h(X)HeueTHas QyHKipMs;
r) h()=f(x)g(x), rae f u g HeueTHbie GyHKUNH;
h(-x)=f(-x)g(-x)=(-fx)(-g(x))=x)g(x)=h(x),

T.€. h(X) — ueTHa PyHKUMA.

73.

.2 1-cos2x 2r
a). y=sin“ x= 5 ;

6). y=tgx-ctgx=1, mpuyeM D(y)=R\ -nz—k,k €Z } ;

OueBUNHO, 4To T =

oA

b

[ 5

. . 2r
B) y=sm4x-cos4x=sm X-cosix=-cos2x; T = > =x;

2
r) y= sin=+cos>| = 1+sinx; T=2—n= 2% ;
2 2 1
rae T — HaUMEHbIIUH NOMOKHTENbHEI Nepron hyHKuMH Y(X).

74,
a)

- R R -
A S 8 F - 3

37



6)

r)

78.
JomyctuM, dvHkuns y=1(x) uMeer nepuoa T, 1.e y(x+T)=y(x), Tor1a
anst GyHkuny y;=af(x)+b:
yi(xtT)=a(y(xtT))+b=ay(x)+b=af(x)+b=y(x). Ilpuuem D(y)=D(y).
[ToaTomy y,(x) ABsETCA NEPHOAHYECKOH.

76.
a) y=x2-3; npu x=1 (e D(y)):
y(x+2)=y(3)=6=1=y(2).
T.e. T=2 He nepuon pyHKUHMH Y(X);
6). y=cosx; [Ipu x=n (e D(y)):
y(x+2)=cos(n+2)=- cos2=-1=cos(n)=y(m).
T.e. T=2 - He nepHoa GyHKUMHU Y(X);

38



B) Y=3x+5 ecTb (QYyHKUHA He NMepuoaudeckad, T.e. T=2 He nepuoz

$yHKLIHH Y(X)
r) y=1x| ectb pyHKuus He nmepHonuueckas, T.e. T=2 — He nepuon

dyHkuHu y(x).

5. Bospacranne n yoniBanse pynkunii. JKCTpeMyMblI.

77.
a) x €[-7;-5]U[1;5] — npomexyTox Bo3pacTanm ;
X € [— 5; l]u [5'7] — [POMEXYTOK YObIBAHHA;
Xmax1= 5 Ymax1 = 5 Xmax2™ 5 Ymax2a = 3 Xmini™ 1; » Ymin1=— 3
6) x €[~ 6;-4] U[~24] ~~ mpoMexyTOK Bo3pacTaHUA;
X e[— 4'—2]\)[4'5] — NpOMEXYTOK YObIBaHHA;
Xmaxl__4 Ymax1 = 3 Xma2=4; Ymax2 = =3; Xmin1=—" =-2; Ymini=— =-2;
B) X e[ 3,3] — [POMEXYTOK BO3pacTaHusA;, '
xe[-w; 3]u [3'+ ©) — NPOMEXYTOK yObtBaHuUs;
Xmax1= 3 Ymax1 2 Xmin™ 3 Ymin 2;
r) xe[-4;-2]U[0;2] \[4;6] — npoMexyTOK BO3pacTaHUA,
x€[-6;-4]U[-2;0] U[2;4] — npomexyTOK y6nIBaHuS;
Xmax1= 2 Ymaxt =3; _xmax2=2; Ymax2 3 xmml__4 Ymin1 ™ 2 Xmin2™ 0
Ymin2™ O Xmin3™ 4 ynun3="'2a
78.
a)

6)
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B)

aY

r)

79.

a)

*x

6)

‘ly

A
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B)

r)

80.

a)

s 6

-3

6)
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B)

AN
>

81.
[Tycts X,>xy, TOraa y(xz)-y(x,)- kx;+b-kx;-b=k(x,-x,).
a) k>0, 10 y(x,)-y(x,)>0, T.e. pyHKuUHs Bo3pacTacT Ha R;
6) k>0, 10 y(x;)-y(x,)<0, T.¢ QpyHKuHus yObIBaeT Ha R.
(T.K. Xy, Xz Nt00blE TOUKH Ha R).

82.
a) y=-x"+6x-8=1-(x-3)%.
OUYEBUIHO, Xmax=3, Ymax=1.
Ecnu xe(-o0; 3], To dynkuus Bo3pacraer,
Eciu x€[3;+e0), T0 dyHkuns yGriBaeT.
6) y=(x+2)*+1.
OueBUAHO, Yyn=1 U X mip=-2.
IMpu xe(-0;-2], pyukuus yGrisaer u
NpH X € [-2;+00) QyHKLUA BO3PACTAET.
B) y=x2-4x=(x-2)z-4.
OUYeBHOHO, YTO Xmin =2; Ymin=-4
Ipyu xe(-0;2] pyHkuus y6uisaer;
pu X € [2;+o0) GyHKUMA BO3pacTaeT.
r) y=(x-3)";
OUEBHIHO, YTO Yprin=0; Xmin=3
Ipu xe(-0;0] $yHKUuA yObiBaET,
npu x € [0;+o0) GyHKUHA BO3pacTaeT.
42



83,
3
a) y=——; D(y)=R\{2} ;
) y=——:D®) 2}

3(x) —x3,)
(x2 =2)(x -2)
yObIBaeT; aHANOTHYHO Ha (2;+00) GyHKLHSA YOLIBaET.

IMpu x1<x;<2: y(X2)-y(x;)= <0, T.e. Ha (-0;2) QyHKLMA

3
y= Yy yOBIBAET Ha KaXIOM W3 NpoMexyTkoB D(y), cneaoBaTenbHo,
x —

OHA HE MMEET TOYEK MHHHMYMa ¥ MaKCHMYMa;
5. ~R-
6). y=-(x+3); D(y)=R;
. Sef v v\
TO 1A X;<Xj: (+X1-3)'<(-X3-X3)’, T.€.
y(x1)<y(x;) — ¢yHkuus yObiBaeT Ha R. CnenopaTenbHo, He MMeeT
TOYEK MAKCHMYMa H MUHHMYM3,

a)y=-;{3;DWFRW—ﬂ

X1, X2€R: x1<x,<-3, TO

—Xy +xl .
- =<0 HKIMA BO3PacTacT Ha (-o0; -3).
Y2 = yn) =<0 by p (-3 -3)

1
AHanoruyHo, oHa Bo3pacTaer Ha (-3; +), TK. y=— 3 BO3pacTaeT Ha
X+

D(y), To OHa He UMeeT TOYeK MaKCUMyMa H MMHUMYMa,;

r) y=(x-4)’; D(y)=R;

TO ANA X <X; ! (x,-4)3<(x2<4)3;

y(x1)<y(x;), T.e. QyHkuusa Bo3pacTaeT Ha R H He HMeeT ToueK
MaKCHMyMa 1 MUHHMYMa.
84.

a) y=3sinx-1.

. n 3n 1 ]
HWMeeM neno ¢ cuHHycowIoOi, nostomy, Ha ;+ 2nn;—2—+2nnJ , heZ
¢byHKuuA yObIBaET;

Ha [-— % + 27tn;-12£ + 21rn] neZ QyHKUUs BO3PACTAET;

Xmin = ——123+2nn 3 Ymin=4, N€Z; Xyax =§+ 28k Yuax=2, kEZ;

6)y=-2cosx+1;
ODyHkuus yosiBaeT Ha [-n+27n; 2nn] neZ;
(DyHKUHA Bo3pacTaeT Ha [27n; m+27n] neZ;
Xmin =270, Ymin=-1; Xuax=N+27N; Yyeax=3, NEZ
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B) y=2cosx+1,

ODyukuus yosiBaer Ha [-n+27n; 21n] neZ;
(DYHKLUMA Bo3pacTaeT Ha [2nn; n+2nn]; neZ;
Xmin=T 20, Yinin=-1; Xuax™270N; Yua™3, NEZ;
r) y=0,5sinx-1,5;

QOynxuus yObIBaeT Ha l:lzt—+ 21m,37"+ 2nn] neZ,
T h
DyHKIUA BO3PACTACT Ha [——2-+ 2nn;5-+ 21m] ;nezZ,

Xmin™ — -12[- + 217} Yimin=-2; Xuax™ % +27n 5 Yua=1, NEZ;
85.
a) y=1+tgx; D(y)=R/ {—g +an/ne :}

T T
DyHKLMA BO3PACTACT HA (— 5 + nn;; + nn) ,neZ;

Touex Max U min HeT
6) y=sinx+1; D(y)=R;

DyHKUMA BO3pACTAET Ha [——725+ 2nn;§+ 27rn] neZ;
n 3n
®yHKuua yosiBacT Ha [3 + 21m;7 + Znn} neZ;
n n
Xmin = ) +281; Ymin =0 Xmax = -2-+ 270 5 Yyuex=2; NEZ,
B) y=-tgx; D(y)=R/ {§+ 2anine } :

®yukuus yopiBaeT Ha (— % + wn;% + nn) ,NEZ;

TOYEK Max W min HeT;

r) y=cosx-1; D(y)=R;

®yHKumA yOuiBaeT Ha (2nn; n+2nn}; neZ;

DyHKUMA Bo3pacTaeT Ha [t+2nn; 2n+2nn}; neZ;

Xmin=THF2TN; Yinin=- 15 Xpuax=2T+H27N; Yyax=0, nEZ;

86.

a) T.x. 0<£t-<3—n<n,1‘0 cos-2—">cosﬂt-,
9 7 9 7

B cuity yObIBaHHA y=cos X Ha [0; 1t];
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n 5Sn 7n 3n . 5t In
6) TK. —<—<—<~—, TOSIN—>sin—,
2 7 9 2 7 8

_ ¢ n 3n
T.K. Y= sinx ¥ Ha — 1
272

B) T.k. z 6—ﬂ<-9—7t-<—3£ , TO L EE>t —ﬂ , T.K.
2 5 7 2 & &
n 3n
=tgx T Ha | —;=— |,
ymigx T a (2.2
I‘)TK-———<}£ ﬂ<T[,'rosm—>sm——7[-,
8 9 9

X y=sinx T —E;E .
T.K. y=sinx T Ha 5 2]

87.
a)3<7r—13<32<38<3—1r U

y=sinx d na I:g:%n] = sin 3,8<sin3,2<sinl,3;

6) 0<0,9<1,3<1,9<n u y=cosx ¥ Ha[0; 7] = cos 1,9<cos1,3<c0s0,9:

B) —% <-03<0,5<14 <§ nigx 1 ha (— g,gw =tg(-0,3)<tg0,5<tyt 4,
< J

r) —12t—< -1,2<08<12 <§ ny=sinx T na

{——’25%] = sin (-1,2) <sin 0,8 < sin 1,2.

88.
a) y= +1; D () =R \{2}.
y 2 ») {2}
x1<x;<2,TO0 ! < L = ¢yHKuMs Bo3pacTaer Ha (-o0;2);

2 2

x-2° (-2
AHanoruuHo, pynkuus y6siBaet Ha (2;+w);
Touex max u min HeT.
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6) y=4|x|—x2 ;
2 . (= 7)2 .
y= 4x—x 5,\'20, oy= (x 2)2+4,x20,
—4x—-x",x <0 ~(x=2)"+4,x<0;
T.e. ¢pyukuus Bo3pactaer npH x<(0;-2ju{0;2];
yowiBaeT npu x€[-2;0]U[2;+w);
Xmax = 2;ymax= 4; Xmax ~ '2;ymax= 4;

Xmin = O;ymin= 0.
B) y=———-2; D) =R/ {-1}.
(x+1)

1

Ecnux; <x;<-1, 10 7> 7
(X]'f‘l) (Xz +l)

T.e. GyHKUHA YObIBACT

Ha (-o0;-1);
Auanornyno, pyHkuus youiBaet Ha (-1;+0);
Touex max 1 min HeT.

_ 2 (x—l)z—l,xZO;
Ny=x>-2xl y=
) Y {(x+l)2—l,x<0;

T.e. byHkums Bo3pacraet npu xe[-1;0]U[1; +o0);
ybbiBaeT npu x€(-0;-17U[0;1];
Xmin = l;ymin: 'l;xmin: '1;ymin=’l;xmax= O;ymax: 0.
89.

2) y=costx=7% DO)=R;
(x'+-;:-)m“ =27, X =—%+2nn; Ymx =L neZ.
(x+-})min =M+ 270 Xpin =-:%[+21rn; Ymin =—L neZ.
T 3w .
DyHkuus yobiBaeT Ha _I + Znn;T+ 2rnine Z,
BO3pacTaeT Ha [—%+ 21m;—%+ 27rn}, neZz.
. T
6) y=l—sm(x—§); D) =R,

Xmin =—5—6Zt—+2nn; Ymin =0ne€Z; Xpay = —%+21m; Vmax = 2; NEZ,
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dyHkuua yObIBaeT Ha [— -g +27n; -5?“+ 21rn:|, nez;
5n 1ln
BO3pacTacT Ha —6-+ 2nn; T+ 2nn|,ne Z.

B) y=sin<x+§);D(v) =R;

4
Xmin =Tn+21tn; Ymin = —LneZ. xpa =§+2nn; Vmax =

DyHKIMA BO3PACTAET Ha [- 23—“ +27n; % + 2nn], nez,
yOsIBaeT Ha [§+ 21tn;—‘-13-£+ Znn], nelZ.
n 2n
r) y= 2+cos(x—-5); Xmin = ——3—+ 27, Yqin =hneZ.
T
Xmax = §+ 21, Ymax = 3; NEZ.
n 4
QyHkima yObIBacT Ha [3+ 2nn;—3—+ 2nn], neZz

BO3PAacTaeT Ha [—23—n+ 21rn;-§+ 2nnjl, nel.

90.
25w Tn. . 4w 3n L Sn
a) cos——=cos—; sin— =cos—; cos{——)=cos(—);
9 9 3 10
3Jn _4n S5m T=m
TK 0<—<—<—<—<7H
10 9
y=cosx ! na[0;n] = cosz—;n- < cos(—-s—n) < cosigzt- <sini§-
Sn 2n 15n
6) cig(-—r)=1g—-; clg——= tg(——-)
by n 3t 2n 3 m
TK ——<~—<—-"—<—<—<—H
2 16 8§ 7 8 2
y=tngHa(—— ) TO tg(——)<tg(———-)<tg—<tg3?n
15
1g(- —) < ctg—-t-;-E <tg(- ——) <lg 382

1; nel.
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B) cf _1211:_61 2=, ¢ 6—n—ct Ly
b4 5 g 5° g 5 g 5
0<3—n<-%£<—7£<ﬁ<n uy=ctg x 4 ua (0;n), To
10 5 15 10
ct, 2—-<ct —7£<ct -l&r-<t 6—”
E70 ““81s “ETs <8
130, b1 .17 . om
r) cos—— =sin(--—y); sin— =sin—;
24 24 6 6
n 5w T n 5Stom izt T T
——<——<-—<—<—=<—Huy=sinx T Ha|-—;—=]| , TO
2 12 24 6 24 2 2°2

5n B . 17n Sn
sm(——) < €0s — < sin — < sin—.
12 24 6 24
91.
a) f(x) =x* + 3x;
Iycth xy, X3 € [0;+0) 1. x;< x5, TO x{1 +3x < xg +3x5;
f(x)) < f(x,), T.e. dyHkuMs Bo3pacTaeT.
6) f(x) = - x° - 2x;
TycTh X, X2 € R Hx;<X5, T0 —x} — 2% > -2x, — x3;
f(x;) > f{x;), T.e. pyHKuMA yObiBaET.
8) f(x) =x°-0.5;
TIycTs x1, X € (-o030] H X< X2, TO (+x,)° —0.5 <(+x})° -0.5;
f(xy) > f(x,), T.e. pyHKuMA yObIBaET.
r) f(x) =x* + 1.5x;
IMycts x|, x2 € R 0 X< X3, TO x|5 +1.5x < xzs +1.5x;;
f (x1) < f{x;), T.e. PpyHKLUHA BO3pACTAET.
92,
a) Ecnu f — yetHas yskuud, To f{xg) = f(-xo), cienoBaTenbHO, €CIH Xo
— TOYKa MaKCHMYMa, TO H (-Xp) — TOYKa MaKCHMyMa.
6) IMycts { - HeueTHan GyHKLMA H Ha [a;b] f(x) ¥, T.e. w1g MOGBIX
x1, X2 € [a;b], x;<x;: f(x;) > f{x,). Toraa B cumy HeYETHOCTH, 1A JHOOBIX
-X| M =X X, X; €[-b;-a], uto x\>x, f (x))<f(x,), Te. f (x)l« Ha [-b;-a).
B) Ecnu f — Heuernas dyukuns, To f(x,) = -f(-xo), cnenoparenbHo, ecnu
Xo — TOYKa MAKCHUMYyMa, TO (-xp) — TOUKa MMHHMYMa.
r) Mycrs f — yernas dyukuna u Ha [a;b] f(x)T, 1.e. w1s MO6bIX
X1, X2 € [a;b], uTo x,< x5 v f (x,) < f(x;). Torna B cHTy HETHOCTH JUIS
J06BIX ~x; U -X3 M3 [-b;-a], uTo x5 < x;: £ (-x)) < f(-x,), T.€. Ha [-b;-a]
$yHKuus yObIBaeT.
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6. UccnepoBanne pynxuuii

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

f(x) 4 ua [-8;-5]U[-1;3); f(x) T ua [-5;-11U[3;5].

Xmin = =33 Ymin= 15 Xmin = 3; Yemin = -2;

Xmax = -1; Ymax = 3.

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

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

f(x) =0, ecnux =0; f{0) = 0;

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

fix) T na (-00;-2)(-2;+<c);

¥y =2 — rOpU3OHTAILHAA aCHMIITOTA;

X = -2 — BepTHKAILHAA aCHMIITOTA.

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

f(-x)= -f(x), cnenoBarensHO QYHKLHA HEYETHAN;

fix) =0, ecnu x = 0;+4; f(0) = 0;

f{x) > 0 na (-4;0)(4;6]; f(x) <0 ua [-6;-4)(0;4);

f(x) Tha [-6;-2]U[2;6]; f(x) Yna [-2;2].

Xmin = 2; Ymin= '2; Xmax = '2; Ymax =2.

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

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

fix) =0, ecnmux =5;-4;11; {0)=1;

f{x) > 0 na [-5;-4)u(-1;1)0(5;7]; f{x) <0 na (-4;1 ) (1;5);
f(x) 4 ua [-5;-3]U[0;3]; f(x) T ua [-3;0]V[3;7).

Xmin = =35 Yein = ~2; Xmin = 3; Yemin = -3;

Xmax = 0; Ymax = 1.

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

9.
a)




6)

Ay
6
-2
S B I %
B)
r)
95,
a¥ a) f(x) =5 - 2x;
D(f)=R; E(f)=R;
5
f) =0, ecnnx = > ; f(0) = 5;
f(x)>0ecnux e (-00;% )
¢ 2\ x fix)<O0ecnux € (% +o0);

PyHkuus yosigaet Ha R. Toyek max u min Her.

50



6) f(x)=3-2x~x*=4—(x+ 1)}
D(f) = R; E(f) = (-0;4];
fix)=0,ecmux=-3;x=1; f(0) = 3;
f(x) > 0 na (-3;1); -

f(x) <0 Ha (-00;3)(1; +eo);

f(x) T Ha (-0; -1].

fx) 4 Ha [-1; +oo0);

Xmax = '1;

Ymax = 4. -
B) f{x) = 3x - 2; : AY
D(f) = R; E(f) =R;

f(x)=0,ecmux = -32- ; f(0) =-2;

flx)=3x-2;

f(x)<0ecmux e (-oo;-i— ); 1

fix)>0ecnux e (% ;+oo);

dyHxuus Bo3pacrtaer Ha R. .2
Touek max U min HeT.

F) fx) = X% — 3% +2 = -0.25 + (x - % %

D(H) = R; () = [+ +);

fix)=0,ecnux=1;x=2; f{0)=2;
f(x) > 0 Ha (-00;1 )} U(2; +0);
f(x) <0 Ha (1;2);

) 4 v o+ 2 1) T [% +20),

i = 23 Yo = = y
min = 2 » Vi 4" 4
rle)= =2
96. L

1 - )
aflx)y=—-2; - :W\r\\i

P3 fooae
D(f) =R/ {0); E() =R/ {-2}; -
fix)=0,ecnux=0ux=>5; TN s
fix)<Oecnux e (-oo;O)U(-%- ; +oo); T
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re
3 6 R
0 X
- HOLEEE)
2y
Fl)=—
4 2 X+
ot
45’
flx)=x3-1
T/l %
/1
97.
P 4
f(x): x=-3
2
’1~.....O..
{J 34 7 R

52

f(x)>0ecmnx e (0;% )

f(x) ¥ Ha (-00;0)(0; +o0);

y=-2ux=0-acumnroTsl. Touek max

W min HeT.

6) f(x) = - (x-3)%
D(f) =R, E(f)=R;

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

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

f(x) ¥ Ha [3; +oo);
f(x) T na (-0;3];
Xmax = 35 Ymax = 0.

B) f(r) = —— ;

x+2
D(f) =R/ {-2}; E(f) =R/ {0};

f(x) # 0; (0) = %

fix) <0 ecnu x € (-x;-2);
fix) > 0 ecmu x € (-2; +oc);
y=0unx=-2 —acUMATOTHI.
Touek max 1 min Her.
r) f(x) = x-1;
D(f)=R; E(f) =R;
f(x) = 0 npu x =1; f(0) = -1,
f(x) <0 ecnu x € (-o0;1);
fix)> 0 ecux € (1; +w);
fix) T Ha R;
Tovek max ¥ min Her.

a) f(x) = ¥x-3;
D(f) = {3; +o0); E(f) = [0; +m);

f(x) = 0 npu x =3; f(0) He onpeaeneHo;

f(x) > 0 ecnu x € (3; +x);

f(x) T na D(f);



6) f(x) = dx—x" = 4-(x-2)%; Ay
D(f) = R; E(f) = (-0;4];
fix)=0,ecnux=0unux=4;
fix) <0 ecnu x € (-00;0)U(4; +o0);
fx) > 0 eciu x € (0;4);

f(x) ¥ Ha [2; +e0);

fix) T Ha (-02]; 01 z
Xmax = 2} :
Yimax = 4.

B) f{x) = Vx+1 1
D(f) = [-1; +w); E(f) =R";
fix)=0mnpux=-1; f{0)=1,

f(x) > 0 ecnmu x € (-1; +o);

f(x) T na D(f);

Todek max ¥ min Her.

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

D(f) = R; E(f) = (-0;4];

f(-x) = f(x) — yeTHas QpyHKUHS;
f(x) =0, ecrn x = £2; f{0) = 4,

f(x) <0 ecnu x € (-00;-2)(2; +0);
flx) > 0 ecu x € (-2;2);

f(x) T na (-0;0];

fx) ¥ na [0; +oo0);

Xmax = 0.

Vmax = 4;

98.
a) fix) = x*+4x* = (x*+2) 24;
D(f) =R; () =R";
f(-x) = f{x) — dyHKuUMA yeTHas;
fx) =0, ecnu x =0;
f(x) > 0 ecnu R/ {0};
fix)d HaR;
fix) T Ha R;
Xmin = 0.
Ymin = ‘4;
6) flx)= 1-Vx+4;
D(f) = [-4; +o0); E(f) = (-o0;1];

W o

.' Slx)=dx-x?

Pepe
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f{x) =0, ecan x =-3; f(0) = -1;
f(x) <0 ecnu x €(-3; +);

fix) >0 ecnu x € [-4;-3);

f(x) | na [-4; +);

Xmax = -4,

Ymax = 1,
o7 B) fx) = x’+x;

D(f) = R; E(f) = R;
S)=x*+x  fx)=0 npux =0,
24- fix) <0 ecnn x € (-x;0);
f R f(x) >0 ecn x € (0; +x);
<L/ 1 "X f(x)THa R;

1.2 Touek max U min HeT.

D) fix)= Jx-2-2;

D(f) = [2; +o0); E(f) = [-2;+00);
f(x)=0,ectux=06;

f(x) <0 ecanx €[2;6);

f(x)> 0 ecnu x € (6; +x);

f(x) T na D(f);
Xmin = 2*
VYmin T 2.
99,
Y a) f(x) =x- 2x| +1=
\ ’ =2 -2+ 1=+ 1
)= x?-alde;  DA=R;E(D) =R
: J (x) * —H* f(-x) = f(x) — yeTHas {yHKUUS;
. s f(x) =0, eciux £ 1; f(0) = 1
3-2 -llo 13 X f(x) > 0 ecrn

x € (-0 1)(-1;1);0(1; +o);
f(x) 4 Ha (-0;-1]U[0;1];
f(x) T na [-1 :0Ju(1; +o0);

Xmin =i1;
yminzo;
Xmax =0;
Ymax = 1.
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6) flx) = 1+ ——;

x~1
D(f)y=R/{1}; E()=R/{1};
f(x)=0, ecru x = -1; f(0) = -1
fi(x)<0ecnux € (-1;1);
f(x) > 0 ecmtu x € (~o0;-1)(1; +0);
y=1nx=1-acuMITOTEIL
Touek max u min HeT.

f(x) | na D(f).

B) f(x) = x| - x? =0.25- (|x|—%)2 ;
D(f) =R;

B = (055

f(-x) = f(x) — ueTHas GyHKLMSA;
f(x)=0,ecnux * 1; x =0;

f(x)> 0 ecnux € (-1;1);
f(x) <0 ecnu x € (-o0;-1)0(1; +0);

2 /-103

f(x) ! Ha [“%;0] U[—;';+oo] ; f(x) T Ha [0;-;—]u(—oo;—%] ;

Xmin =0;ymin=0;
1
= i_; max © = -
Xmax 2 B 4
D)= 244
X
D(f) =R/ {0}; E() =R/ {-2};
fix) =0, ecin x = —-2—;
fix)<O0ecmnx e (—%;0);

f(x) > 0 ecnu

a.
2

o 2

=

x € (o, —% JA0; +0);

y=2unx=0—acUMOTOTHI.
Touek max H min HeT.

f(x) ¥+ na D(f).

-

»nv
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7. CeoiicTBa TPHroHoMeTpHYecKkux QyHKuHii.
Tapmounueckue Konedanns.

100.
a) tg-l-8—1t = —tgz—n; sinzs—n = —sinf-;
5 5 3 .3
157 T 8n 2n
6) cos(——8—-) = cos;, ctg(—?) = ctg-—s-—,
B) sin(—M—n) = —sinlt-; tgls—n = —lg—E;
5 5 8 8

r) cosio—n-——cosz' 1ol 35—“——ct Iz
7 7 BTy TRy

101,
a) D(f) = R; E(f) = [-4:2};

6)D(t)=R/{-73£n/neZ};E(t)=R;
B)D(f)=R/{r+2m/neZ},E(f)=R;
) D) = R E() = [~ 52 ]

102.
a) f{x) = -sin 3x;
f(x)=0, ec.rmx=?,neZ;

2m 1 2mn

f(t)<0ec.nuxe(— +—3—),neZ,
J
f(x)>Oec'mxe(—%+2;m 2m’),nel

@%F@%;

f(x)=0, ecnux=”77m,nez ;

37 3an 3an

x)<0ecnux € (——+—;
ftx) ( yRR )
f(x)>0€cnuxe(ﬂ-§f_+ 37m) neZz,
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= ancX .
B) f{x) = cos2 ;

f(x)=0, ecnux =x+2m, neZ,

f(x)> 0 ecmu x € (-r+4m; m+4m), nez,
f(x) <0 ecnu x e(r+tdm, 3x+dm), neZ,
r) f(x) = ctg 2x;

fix)=0, ec.rmx=%+%,neZ;

f(xy<O0ecmux € (—+%‘§+—-——),n e’z

f(x)>0ecnn x .'s(—'l %+H) nelZ.

103.
a) f(x) = 4cos3x;
2 2m
T ua ——+——”1; s VA
f(x) [ 3V 3073 lne Z;

fx) 4 Ha[ﬂ £+23—] nelZ.

T 2m

Xmin ='§ 3 ,}mm—"4 nE7
2mn :

Xmax = T; Vmax = 4L 17

8) f(x) = o.sczg—:i; f(x) ¥ na R\ {4m, nez};

Toyck max # min Her.

B) f(x) = ?.tg%; fix) T Ha R\ {r+ 2m, neZ};

‘Touek max 1 min tiet.

r) f(x) =0.2sindx;

f(x) T Ha[—%+1;—z'-g+3—l] nelz,
fx) Ha[%+£2k- %"Jﬁ] ke
—%+% 3 Ymin=-0.2; nez,

m
2

Xmin ™

; Ymax = 0.2; neZ.

X, _”+
max T
8
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104,
X
a) fix) = O.SCOS; ;

D(f) =R; E(f) = [—%;—;_-];

f{-x) = f{x) — yeTHas pyHKUMSA;
nepvoauyeckas: T = 6m;

f(x)=0,ecnux = 3—2”-+37m,neZ;

1
f(0)=—;
(0) 3
kY4 kY 4 .
f(x)>0 Ha (—7+67m;—5~+67m),n€1;

f(x) <0 Ha (37”+67m;97”+67m),n eZ,;
f(x) T na [-37+6m; 6}, neZ;
f(x) { ua [6 m; 3 7+6 m), neZ.

Xmin = 37Z'+‘6ﬂ77, nEZ;yminz _%’

1
Xnax = 671, NEZ; Yypax = 3

N
J

N

S NE Y P N
2 2 L.l 3 2

6) f(x) = -2 sin2x;

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

f(-x) = -f(x) —~ HeueTHas dyHKIMS;
nepuoanieckas ¢ T = n;

f(x)=0, ectu x = %,k eZ,
f(0) =0;
f(x) > 0 Ha (—%+7zk;7zk),k €z;
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fix) <0 Ha (zzk;£+7zk),k eZ;
fix) T na [—+;zk 3—”+m’c] keZ,

f(x) ¥ Ha [——4—+ nk;z+ nklke Z.

Xmin= —+ 7k, k€ Z
4
Yrun = -2;
37
Xinax = +;zk keZ,
Yenax = 2-
2y
flx)=-2sin2x,
12
d Bl o M ‘ Vx
s\ _x fx = Nz [z X =

4/ 2 4 4/ 2 4
B) f(x) =-1.5 cos3x;

33 '
D(f)=R;E(f)=[-=;=1
(H H=I 5 2]
f(-x) = f(x) — yeTHas PyHKUMA;

)
nepuoamnueckas ¢ T==r ;
J

f(x) = 0, ecnn =£+ﬂ, Z; O=—§-;
(x) JIH X PR ne f(0) >

f(x)>OHa( +27tn E+21m} neZ,
6 3 3

2nn n 2nn

fx) T u a[ ]neZ
f(x) 4 Ha [—lt- 2'-7;2 2Tm]keZ
Xmax = £+ﬁ'—',nez,

3 3
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_ 3
Ymax E
Xein = ﬂ,nez;
3
.= —3—’
Ymin —2 s

‘L f(x)=.—l,5c:os3x
EAIFAS
VAAVERY
R 3 3

3 '

r) fix) = 3sin§-;
D(f) = R; E(f) = [-3;3];

f(-x) = -f(x) — HeuerHas dyuxums;
nepuonuyeckas ¢ T = 4m;

f(x) =0, ecnu x = 27k, ke Z;

f{x) > 0 Ha (4nk; 2n+d nk), keZ,
f(x) < 0 Ha (-2n+4nk; 4nk), keZ;
f{x) T na [-n+dnn; n+4nn), neZ,
fix) V Ha [n+4nk; 3n+dnk], keZ,
Xmax =NHATN, NEZ, Yyax= 3

Xnin =RH47N, nEZ; Yin = -3.

wa
h 4
M

VA -vo M ’)\"/.i
3
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105.
a) fix) = -;-th.x ;

D(f)=R/ {-;L+—ﬂ—2n—,neZ}; E(f)=R;

f(-x) = -f(x) — HeueTHas yHKLMA;

nepHoauyeckas ¢ T =-’§- , NOITOMY ROCTaTOYHO MCCIEAOBATD €€ Ha
O/IHOM TEpPHOJIE;

fix)=0, eci X = L;'—,ne AN

(0) =0;

f(x)> 0 npu x e(%n; %+%n), neZ,

f(x) <0 npn xe[-£+£k;£+£k}kez
’ 4 2 4 2

®OyHkuMs Bo3pacTaeT Ha kaxkaom #3 uHrepeasio D(f);
Touek max i min Her.

o L Ik)= %tsh

N3]
T
!
+

N

—p X
>
4

wia

6) f(x) = —3cos3—2x— ;
D(f) = R; E(f) = [-3:3];

f(-x) = f{x) — ueTHas GpyHKuUMA;

4r
nepuoauueckasic T = —j— :

fix)=0, ecnu.r=§-+%r-n—,nez;

f(0) =-3;
4nn 4nn

s
f(x)>0npu xe| —+—;0+—|, Z;
x) p \.'e(3 3 n 3):1&



f(x) <0 npu xe[—£+ﬂk;z 4“1{] keZ,
3 3 3 3

fx)Tnpu xe l:% % ﬂ} keZ, f(x)¢npnxe[ 2; +i7g;—%@jl, keZ,

Xmax —?+4nk keZ; ym=3;

Xmin = %MHGZ;Ymi:F-?J-

i f(x)=-3cos3—x
’ 2

B) f(x)= - 2ctg§;

D(f) =R/ {3nn, neZ}; E(f) =R;
f(-x) = -f(x) — HeueTHas dyHKUMSA;
nepuoavdeckas ¢ T =3x;

f(x)=0,ecmnx = —3;”—+37zn,neZ;

fix)<0npu xe (3nk;%§+3nk} keZ;

f(x) > 0 npu xe(—%ﬂinn; 37th, neZz,

ODyHKUHS BO3pacTaeT Ha KaKAOM U3 uHTepBanos D(f);
Touek max u min Her.

iy.
f(x)=—2ctg%
2
" w [0k x
B 7 "4 2 >
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5 . 4x 55
= =sin—; D =R Ef)=[-=;—];
r) flx) = >sin =% D) = R () = [~ 5:]
f(-x) = -f(x) — HeyeTHas GyHKUMA; nepHoaMyeckas ¢ T =3T” ;
f(x)=0,ecnux=3T7m,neZ;

£(0) = 0; f(x) > 0 Ha (o;—3£) . f(x) <0 Ha (—37”1»;

fx) T a[—3” 3”] ) 4 a[3” 9"]
o=, 3. _ 3., .3
max 8 aymax 2 » “fmin 8 ,Ymm 2'
y
(x)=2,53m—
/\- . \ / ,
Ix % _w\ % [0 x h\rjz x
7 8 4\ & s 4\ v /3
\/L.s
106.

a) x() = g-cos amti A= -32-(cm); w=4n (pan/c); T = % ©);

x(%z-) = 1.75(cM).

6)#(1) = Scos(3at-+25); A =S5(cw); = 3 (paz/c); T = %(c);

x2) =2 (cw)
B) x(f) = 1.5cos6m ; A = 1.5(cM); w=6m (pan/c); T = %(c);

x(f;-) - % (cm).

r) x(¢) =%cos(§+§) JA= %(cm); w=Z (pawo); T=4();

x(8)= %(CM).
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107.
1 1 1
() =—sin50m ; A= —(A);, o= 50 ; T=-—(c).
a)I(y) 4sm5 nt 4( ); @ n (pag/c); T T (c)

6) I(£) =5sin 207 ; A = 5(A); = 20m (pawc); T = 2 % (c).
[/
8) 1Y) =%sin10m A= —;—(A); =107 (pan/c); T = %(c).

P 1(7) = 3sin 307 5 A = 3(A); = 30m (par/c); T = %(c).

108.
a) U(t) = 220cos 7t ; A = 220(B); = 60 (paw/c); T = 3—'0 ©).

6)A = 110(B); w= 30 (pan/c); T = %(c).
B) A = 360(B): w= 20 (par/c); T = %(c).

r) A = 180(B); w= 45n (pag/c); T = %(C)-

109.
a) cos (-12.5) = cos (4n - 12.5);
¢0s 9 = cos (7 - 2n); cos 4 =cos (2x - 4);
0<4n-125<7-2n<2n-4<9-2n<m, TO
c0s 9 <cos 4 <cos 7 <cos(-12.5),
T.K. y = cosx ¥ Ha [0;7]
6) tg(-8) = tg(3n - 8);
tg4=tg (4-m);tg 16 =tg (16 - 5n);

-2<16-5n<4-n<13<3n-8< 2

tg 16 <tg4 <tg 1.3 <tg(-8), T.x. y=tng Ha (-%;-g-).

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

—-’2£<3n- 105<2n-7<6.7-2n<7Tn-20.5< 12’-;
sin 10.5 < sin(-7) <sin 6.7 < sin 20.5,

. T
T y=sinx THa (-—;—).
y ( > 2)
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r) ctg(-9) = ctg(4n-9); ctgls = ctg(15-3n);
n<35<4n-9<5<15-3n<2n, 10
ctgls < ctg5 < ctg(-9) < ctg3.5, T.k. y = ctgx { Ha (n;2n).

110.

a)D(y): sinx#1,T.6. X ¢ %+27m,ne Z.
6) D(y): sin2 X —cos? > Oxe [£+ 27m;}£ +2ml,neZ.
2 2 2 2
B) D(y): cosx # 1, T.e. X # 21n, neZ.
r) D(y):tgx + ctgx 2 0; sin2x > 0; x € (zm;-;i+7zn),n eZ.
111.

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

6) y= =3cos? x; npuueM cos x # 0; E(y) = (0;3].

1+tg2x

"B) y =+1-cos4x; E(y)=[0;«/_2-].

&

ryy= 5= 2sin? x; npnuem sin x = 0; E(y) = (0;2].
l+ctg“x

112,
) flx) = 200s(x-+5); D(f) = Rs E() = [-2:2];
nepuoaudeckas ¢ T =2nx;

f(x) =0, ecmn x = %+27m,neZ; f(0) = ﬁ;

Xmax = —-I—+2nn, NEZ , Ymax=2; Xmin = }f+ 2nk,k € Z ; Yiia =2.
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) fx) = —sin(Z~); DD =R, EO = [~ 5

nepuoanyeckas ¢ T =2m;

f(x)=0,ecnux=%+7m,neZ;f(0)=g;

St 1
s Xmin= — 2k7k Za in— T
DX, < +2nk, k€ Z } ym 5

LS 1
Xmax = ——6—+2nn,neZ 3 Vmax = —2—

fl)= %dl{%-x)

N NS
*\&/

lix X

—

6

l-

[#

oli‘
ulh’

- ©
G
ult

B) f(x) = tg(x—%); D(f)=R/ {§4£+nn,ne2}; E(f) = R;

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

fix)=0,ecmux = %wm,nez;

f(0) = -1,
@DyHKUHUA BO3pacTaeT Ha KKAOM U3 MHTepBanoB D(f);
Touek max ¥ min HeT.

'f(x)=tg(x—§-)

iy

\
alyw

{
&
INE
INF,

.
4/"4

nNflx)=1.5 cos(% -x);

. 33

DO =R, E()=[-=:=1;
(H =1 > ]

nepuoauyeckas ¢ T =2m;

f(x)=0, ecnu x = —%+7m,neZ;
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33
f0)= T;
Xpax= —+2m,n € Z ; Ypax =1.5;

w N

xmj,.=—%+ 2mneZ ; ypin=-1.5.

Yy

113.
a) f(x) = sin(2x _ZT”) ;

D) =R; E() =[-1;1];
nepuoauyeckas ¢ T = x;

fix)=0,ecnux = %+12"-,nez;

(0) = —-Jz—g;

5
xmax—__‘_']%""manez;ymax: I;

n
xmin=E+7m,n €Z; Ymn=-l.

3“



= ete(X+ Ey-
6)f(x)—ctg(2+4),

D(®): Si“(;;'*’%)* 0;x= —%+27m,n eZ; E(f)=R;
nepuoandeckas ¢ T = 2,
fx)=0,ecnu x = %+2;rk,k eZ;f(0)=1,

@ynkuus yobtBaeT Ha kaxa0M u3 HHTepBanos D(f);

T,, f(x)=n{;+;)
I

k.4
2

2 X EANE
2 2 2 \2

[t
o
-~

B) f(x) = 4cos(§+%) : D(f) = R; E(f) = [- 4:4];
nepuoauyeckas ¢ T = 6m;
f(x) = 0, ecmu x = %+3nk,k €Z;f(0)=2;

Xmax = .—Tt+67tn,n€Z P Vmax = 4;
Xmin = 2N+ 6k, k€ Z ; Yyin= - 4.

' kY s
r) flx) = tg(7—3x);
37[ V4 m
D(f): —-3 0;x#—+—,neZ,
(f) COS(4 X) # vaf]2+3 ne
E(f) =R;
V(4
nepuoanyeckas ¢ T =3
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f(x) =0, ecnu x = %+—’;ﬁ,nez;f(0)=-l;

OyHKuus yObIBaeT Ha Kax oM 13 uHTepBanos D(f);
Tovek max u min HeT.

= \_ I \ ML— : e

114,
a)A=15(A); T= % (c); ® = 5= (pan/c); I = 15 sin Sy,
6) A =90(B); T = %(c); o =257 (pawc); U = 90 sin 2571,
B)A=12(A); T= %(c); ®= ST” (pag/c); 1 =12 sin 5Tﬂt;

) A= 100(B); T= () 0= 2T (pawic); U=100sin =,



§3 PEHHIEHUE TPUTOHOMETPUYECKHX
HEPABEHCTB.

8. APKCHHYC, ADKKOCHHYC H aPKTaHreHc,

116.
a) [padux ¢ynkumn y=x’ T Ha R, nostomy, X’ =3 UMeET OJIUH KODEHb;

6) I'paduk GpyHKUKH y=—-§-T { Ha (-0;1), E(y) =R\ {1},
x—

3
NO3TOMY YpaBHEHHE —— = -5 HMEET OIUH KOPEHb;
x —_—

B) 'padux pyHkuun y=x6 J Ha (-0;0], E(y)=R",
no31oMy, X° = 4 UMeeT OIUH KOPEHb;

r) Fpaduk pyHkuuu y=i2 ¥ Ha (-2;+0),
X+

5
NO3TOMY YpaBHEHHE 5= 2 HMe€ET OMH KOPEHb.
X+

117.
a) (x-3)° = 4 umeer oauH KopeHb Ha R,
T.K. pyuxuns y = (x-3)° T Ha Hewm.

6) 2sinx = 1.5 nMeeT OUH KOpEHDb Ha [—%;%] ,

T.K. GyHKLMA y = 2sinx T Ha 3ToM npomesxyTKe.
B) (x+2)*= 5 umeer oauH KOpeHb Ha [-2;+0),
T.K. pysxums y = (x+2)* 7 na nem.

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

T.K. hyHKuMA y = 0.5c0sx 4 Ha 3TOM npoMexyTKe.

118.
6) sint = —l; t= —E;
2 6
le
0 t ﬁx
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119.
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120.

T
a) 1gt = -1, I=——;
) 1g 1
aY
- |
[ ; 17x
P,
U
B) ctgt:ﬁ; I=%;
aY
N
! P,

121.

-1

a) arcsin 0 = 0;

N

B) arcsinl=—;
2
122,
1, 2x
a) arccos(—-z—) =5
3, S5
B) arccos(— —2—) =5

72

v

6) arcsin(— g) =——;

r) arcsin(———z-z—) =—-=—

r) arccosl=0.

n
3

/4

e

V2.«
6) arccos(—z—) =7

=1

0) tgt=\/§; t=—;
V AY
1
P,
¢ N
0 B IS
2
-1
3n
r) cigt =—1; t=—;
) cig 7
y
-~
1
P,
N
-1! >x



123.

1 o7 n
a) arctg(—=) =—; 6 tg(~1)=——;
) g(ﬁ) 5 ) arctg(-1) 2
B) arcig0 =0; r) arcth_ =§.
124.

a) D(arcsinx) = [-1;1]; ——§- € D(arcsinx).

CrneaoBaTeNsHO BbIpaXKeHHE UMEET CMBICTL.

6) D(arccosx) = [-1;1]; arccos V5 He umeer CMbICHa,
Tk V5 D(arccosx).

B) D(arcsinx) = [-1;1]; arcsin 1.5 He uMeer cMEIcha.

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

125.
a) arccos T He UMEET CMBICHaA.

6) arcsin (3-,/20) He HMeEeT cMbIcna. °

B) arccos (—‘/-33 HE MMEET CMBICIIA.

.2
r) arcsin El HMeET CMBICT.

126.
a) arcsin 0 + arccos 0 = 1[-; 6) arcsin(——@)+ arccos—l- = i;
2 2 2 12
B) arcsin({g'—) + arccos—‘lzi = %; r) arcsin(-1)+ arccos—‘/zz = -—;1.

127.
a) arccos(—-;—) + arcsin(-— %) = %; 6) arccos(——{-z-z—) - arcsin(— 1) _3 :

V3. =n 2 3 n

: V3 : .
B) arccos(———)+arcsin(———)=~; r) arccos— —arcsin—=-—.
) ( 2 ) ( 2 ) 2 ) 2 2 12
128.
a) arctgl—arcth_ =——n—;

> 6) arctgl —arctg(-1) = %;

B) arctg(— N0y )+ arctgl = -—%; r) arctg—l- + arctg\/-?; = -725
3

5
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129.

n V3o .1 V3

1
a)T.k. arcsin(——) = ——;arctg— = —; T0 arcsin(——) < arctg—;
) ( 2) p 8 =% ( 2) 8

1
6)T.x. arccos(—%) = 2—ﬂ;arctg(—1) = —-}; TO arccos(—E) > arctg(-1);

B)T.k. arctg\/_=—§-;arcsinl =§; TO arcsinl > arctga/g;

r)T.k. arccos(- £) = i’-t- ;arcsin —l- = E; TO arccos(— —3-) > arcsin l
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; ryarctg 10~ 1.4711;

arccos 0.8771~ 0.5010; arcsin 0.4303 ~ 0.4448.
131.

a) 2arcsin [ ‘/2—3-] + arctg (-1) + arccos g = -% ;

3

6) 3arcsin % + 4arccos (—g] ~arcctg (-V3) = 8;

B) arctg (- 3 ) + arccos [—@J +arcsin 1 =

JE]:_QE

. 3 1
r) arcsin (-1) - = arccos — + arctg | ——— .
2 2 3 2
132.
a) Ecnu arcsin x; = @; narcsinx; = @, T1OSsin @ =X, sin @, = X,.
Tn . . .
T.x. Ha —3 7| ¥ = sin x Bospactact, 10 sin @ <sin a,,

c1en0BaTeBHO, arcsin X < arcsin Xs;
6) Ecnu arccos X; = @y, arccos X = @5, TO T.K. QYHKUMA Y = COS X

y6eiBaeT Ha [0; 7 ], To arccos x; > arccos x,.
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133.
a)T.k. acrtg X, = ap; arctg X, = a,, Totg a; =X, Hig a; =X,.

T.k. pyHKIUA y = tg X BO3pacTaeT Ha (—-;E,%J , TO arctg x, < arctg X,;

6)T.k. arcctg X; = a ; arcetg X, = a,, TOCtg a; =X H Ctg a, = Xy,

T.K. QyHKUHS y = ctg X yOuiBaeT Ha (0; xr ), TO arcctg x, > acctg X;.
134,

a)T.k-1< -0,3<% <0,9 <1, To arcsin (-0,3) < arcsin % < arcsin 0,9;

6) Tk-1< -0,7<-0,5<% <1, To arcsin (-0,7) < arcsin (-0,5) < arcsin 18[ ;
B) T.x -1<-0,8<-0,2<0,4<1, To arccos 0,4<arccos (-0,2)<arccos (-0,8);

r) T.k —l<-0,6<—15-t- <0,9 <1, To arccos 0,9 < arccos 15‘- < arccos (-0,6).

13s.
a) T.k -5 <0,7 < 100 u dyHkuus y = arctg x Bo3pactaet Ha R,
To arctg (-5) < arctg 0,7 < arctg 100;
6) T.k -5 < 1,2 < 7 un ¢pyHkma y = arcctg X y6siBaer Ha R,
To arcctg w < arcctg 1,2 <arcctg (-5);
B) T.x —95 < 3,4 <17 n dyHxuus y = arctg x BozpacTaeT Ha R,
To arctg (-95) < arctg 3,4 <arctg 17;
r) T.k -7 <-2,5 < 1,4 u pyHkuus y = arcctg X yObiBaeT Ha R,
To arcctg 1,4 <arcctg (-2,5) < arcctg (-7).

9. PewenHe npocTelilinX TPHrOHOMETPHYECKHX YPABHEHMIA.

136.

2 n

a)CosX= — ;X=*—+2nn,n € Z;
2 4

6)cosx = —l;x= iz—n+2nn,n e Z,

2 3

3

B)COSX= —;X=*—+2nn,n € Z,

rycosx=-1;x=r+2m,n e Z
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137.

a)2cosx+a/—=0; G)ﬁcosx—l=0;
L _2
COS X =-—; Cos X = —

2 2
x=i5?n+21m,nez; x=t%+2nn,nez;
B) 2¢cos X + \/5 =0 r)2cos x-1=0;

2 1
COSX=-—3; COSX= —;

2
x=i3Tn+21m,neZ; x=i§+2nn,nez.

138.
a)sinx=l; 6)sinx=--‘/—§;

2 2
x=(-l)“%+nn,n € Z x=(-1)“”—31£+1m,n € Z
B)sinx=-%; r) sin x = -1;
x=(-1)"”%+nn,n e Z x=-§+2nn,n e Z.

139,
a)ﬁsinx+1=0; 6)2sinx+‘/§=0;
sinx=-£; sinx=.-£;

2 2
x=(-])"+l-;—t-+nn,n € Z x=(-l)"”§+nn,n € Z;
B)2sinx—1=0; r)25inx+J—=0;
sinx=l; sinx=-£;

2 2
x=(-1)"—76£+7m,n € Z; x=(-l)"”£—+nn,n e Z
140.

I
ajtgx=-—; 6)ctgx=ﬁ;

NE)
x=—%+nk.,kel; x=~16£+nk,keZ;
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B)tgx=1,

=£+1!k,k € Z
4
141.
aytgx + ‘/3-=0;
tgx=-3;

X= —13t-+1rk,k e Z

B) s/itgx—1=0;
3

tgx= —;
& 3

x=£+nk,k e Z;
6
142.
a)sin2x=£;
2
2x=(-1)"-}+nk,k € Z;

X= (1)“£+ﬁ k e Z;

nk),ke Z,
X=(- l) +4nk k e Z

143,
a) sin x = -0,6;

x=(-1)*"'arcsin 0,6 + 7k , k € Z;

0) ctg x =2,5;

x=arcctg 04 +7k  k ¢ Z,

B) cos x =10,3;

x= tarccos 0,3 +2 7k, k € Z;
r)tg x =-3,5;

x=-arctg (3,5)+xk ,k e Z.

rtgx=0;
X=rk,k € Z.

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

X = —-17:-+1rk,k € Z
r) \/ictgx—1=0;

3

ctgx= —;
& 3
=£+nk,ke Z.
3
1

6) cos x =-—
3 2

x=3 (i%+2nk),k e ”Z;

Xx=Rrx+6mk,k € Z;

r) cos 4x = 0;
I(n
=—(——+nk),keZ;
4
x—£+1k- k e Z
8 4
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144.

o x)_+2
a)sin | -=| = —; 6) tg (-4x) = —
ysin (2] = 3 )18 (4= 7o
X kT _ 1
-==(-1 —+1rk,keZ; tg4x =-—;
3 V3
x= (03 k ez, x=-2t™ nez
4 24 4
B)COS(-ZX)=-£; r) ctg (_i} =1;
2 2
cost=--J—§; i=-£+nk,keZ;
2 2 4
x=ii7£+nn,nez; =-£+21tk,keZ.
12 2
145.
a) 2¢os (ﬁ—ﬁ =‘/3_'; 6) 2sin (3x—£)=-\/5;
2 6 4
x=2+Zi4mn ne z x=—n—+(—1)"+'—l+n—k-,kel;
3 3 12 12 3
{x=41m,
2n
x=—+4rn,ne z;
3
B) \/-tg =3, r)sin [ ———| +1=0;
2 6
tg (i+£ =L; x=-—2£+41tk,keZ.
3 3 3 3
Xx=3m,n e Z
146.
a) cos (E—Zx =-1; 6) 2sin 1——{)=\/3_;
6 3 4
T X
— -2x=n+2nk k € Z; —— =(l) —+nk k e Z;
6 4 3
x=%+nk,keZ; =4 +(1)"4"+4nk keZ
PA
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B) tg (%—i) =-1; r) 2cos (£—3x) = JZ-;

2 4
I =arctgl+m,n e Z; 3x——7£ = i£+21m,n € Z;
2 4 4 4
X= n+2rn,n € Z, x=—n—i—n—+-2ﬂ,n e Z.
12 12 3
147.
a) sin 3x cos X ~ ¢os 3x sin x = é; 6) sin’ cosZ% =1;
sin 2x = —Ji; cos = =-1;
2 2
X= (1)—+7neZ X=2r +4m,n e Z,
. 1 . X m X .= \E
B) sin 2x cos 2Xx =-— r)sin= cos— -cos— sin— = —;
4 3 5 3 5 2
| x ) 2 v
sindx =--—; inj=-=|=2X=;
2 35 2
x=(-l)"; +Znez +(1)" 3”‘+37m nez

148.
_9n ) _ I, ]
a)Xx = — :2c0s | 2x—— | =-1, T.e. TOUKA nepeceueHud | —;-1;;
2 3) 27 )
9, (x mw) _ ' 91
X = — :sin | =+-—=1 =1, T.e. Touka nepeceyeHus | —;1/;
2 2 4 2
6) UMeeMm: 2¢cos (Zx—-;i) =-1;
X= E+—7£+rtn,neZ.
6 3

T.e. Touka nepeceyeHus (%i—§+ nn;—l] ,neZ
HUmeem: sin | =+~ =-1;x=-3—n+4nn,n € Z,
2 4 2

) 3n
T.€. TOYKa MepeceyeHuns —7+ 4nn-1|,n € Z;
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B) Umeem: 2cos (Zx—zE =1;x= Eir—n-wrk ke?Z
3 6 6
T T
T.€. TOYKa NepeceyeHus (€+E+nk 1) k e Z;

a

HMmeem: sin (%+§-) =l;x==~+4m,ne Z,

(38

T
T.€. TOYKa NepeceyeHns (-5+ 47tn;l) ,neZ

r) Hmeem:

2cos (Zx——;—t-) =0;x= 5—7t+7c—k,k € Z,

T.€. TOUKa MepeceyeHus (_5112‘.+_7El‘.;0) ke Z;
Hmeem:

sin (£+£) =0;x =-Liomk ke Z,
2 4 2
T.€. TOYKA NIEPECEUCHUR (—§+ 27rk;0) ke Z

149.

1) cos (-K——Zx = l;x= Ei£+1m,n e Z,
3 2 6 6

n o
8) X= 3‘ — HaMMEHBbIIHHA NOJOKHTENbHBIN KOpCHb,

2
6)x = ——R;O; LAY
3 3
2n
B)X = raie HauGoNbIW UK OTPULATENLHDBII KOPEHb;
r)x=- 2n ; 0; z
3 3

2) sin (2x+%) =—l;x=-—3—8£+nk,k € Z;

)'—’ )'ﬂsﬂa ) > )'_
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150.
Ha (0;7) ¢yHKkums

=ctg X yObiBaeT. CnenoBatenbHo, Ha (0;7)

CYILECTBYET €AUHCTBEHHOE pelleHUe YPAaBHEHHUS Ctg t = a : arctg a H T.K.
HAaUMEHBIIHH MONOXHUTENbHBIA Nepuod (YHKUMHM Ctg t paBeH 7, TO
ofluee peweHue: t=arctga+ m,n € Z.

10. Pemenne npocTeifliaX TPHrOHOMETPHYECKHX HEPABEHCTB

151.

a)t, = arcsin — =

-NE

1
2
Snm .
L= ?;smt>

te (: 5:) telO;n];

lty

V2 (n 31!)

sint> —;te
2

4’ 4
tef0;7];
AY
1
P, K dE R p
2 "
0 x

2n
6)tl~'_3-)t2—'
sint s—g;

te[—z—n——) t
373

T,

3

x
£1
P" S Dbl f
.||
Nn4y=-r +arcsinl = -5—”; ty==;
2 6 6
sint<- X ; te( . n)
2 6 6
te{-m0].
2y
.
0 >
a1 '
P~ ----- -2( s e A
-t
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T 4 T 2n 4n T 3m
a)t, = - ;t =_;te -——=1; 6)t, = ,t = it . :
)1 4 2 4 |: 2 2] )l 3 2 "—3 E|:—2 —]

COSt>£;te 2.2, cost<--l—;te(.2_n-ﬂ‘.j,
2 4’4 2

>

3°3

153.
T 1
Ly =-—; ——i=1 6)t gt < —
)l Ha( > 2) )] g ‘/5
T T T T m
tgt>-v3;t - tel-=;= LN B
eo-Bie(-33) -5 m(-53)
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3

_ﬁ | SE————
B)t“_' ﬁ;tgt) ﬁ;
3
T T
te Ha | ——;—|;
& 2) 33)
Ay
P,
PLEY - P,
3
[T lx;
1
154.
a)x, = E;x2= -'E;sinx 2[?-'
4 4 2
e[3+2nk;3—’i+2nk],k eZ
4 4
Ay
1
sz eme—e- rﬁ"“ le
2
o %

A\y
o Tx
P,
P.|-1
2
6) x1=2 ; Xg =-—3sin x<-£;
3 2

——2—+21tk —§+2nk ke Z,

N
N
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i1 St . 1 3n n 2
B)X; = —;X;= —;sinx 2 —; = 20 x,= e §i el
) X, 6 " ) r) X, 2 T Xy 4,smx< 5
xe[—’-‘-+2nk;5—n+2nk],k € Z; xe(—}ﬁ+2nn'—£+2nnj neZ.
6 6 4 ’ 4 b
Ay A y
1
i
sz """" 2 p"l
0 x 0 1,
P4
b X
| v2
2
le PXZ

a)x.=-E;x2=H;cosx >—-!- 1X € ——2£+21tk£1-+27tk ,k e Z;
3 3 2’ 3 3

~J

—n;cosx< -J—E;x € lt-+21rn;11t-+21rn ,heZ

4 2 4 4

B)x1=-£;x2=£;cosx2—3;x e|-Z+2mmZ+2mn ,neZ
6 6 2 6 6

r)x.=3—n;x2=-5—n-;cosx<-£;x -3£+21r -5ﬁ+2nn ,ne Z.
4 2 4 4

4

156.

a)x—arcth—= g'tg 3; xe(—%wrk;wck} keZ

6) x = arctg [ 13 = - tgx>--‘71_; XE(—€+nk +7th k e Z
B)x=arctg—‘é§-=%;tgx273-;xel:%ﬂtk;gﬂrkj,keZ;

r) X = arctg (—])=-%;tgx<-1 npH X e(—§+nk;—%+nk],k e Z
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157.

a)2cosx—120;cosx2%;
xl=-£+27m;x2=—n~+27m,nez,
3 3
X € —£+2nn;£+2nn ,heZ
3 3
6)2smx+ﬁzo;sinx 2——@;
2
x1=-—n- +27m;x2=—5-7t-+27m,neZ,
4 4
X e —£+2nn;i1-t-+21tn ,he Z
4 4
B)ZCOSX;\/ES 0; cos x 5[21;
b 4 1n
x,=z+27m;x2=—6-+27m,nez,

X € £+21m;-l—l1-[—+2nn ,he Z
6 6

3

r)3tgx+ 3z 0; tg x Z—T;
Xx=-2 + m;ToX € —£+nn;£+nn ,ne Z
6 6 2

158.

a) sin 2x<~;— 2x e(—lg+27rk +21rk) k e Z

xe—7—+1tk +nkl, k e Z
12 12
V3 ox n

6)cos >——;—e——+27rk-—+21:k ke Z
3 2 3 6

X e(—lzt-+6nk;—+6nk), k € Z

Box

B)sm— <- :
2 2 2

e(——+2nk ——+27ck) keZ
3 3
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X e(—%+4nk;—?+4nk),k € Z

r)tg 5x>1;5x e[%ﬂrk;%ﬂrk),k e Z;
X e(—n— 1k—;—ﬂ—+-.’-t£),k e Z
20 510 5

159.
a) 2cos (2x+§]s 1; cos (2x+§]s

X e[nn;%+nn],n € Z
0) NEY tg (3x+%) <lI;tg (3x+-76i) < ‘/5;

2 mn 1
X€l-——+—;—|,ne Z
9 33

. [x = . (x =m V2
B) V2 sin (2+4) sin (2+4] 3
xe[47m;7r+4rm],ne2;

r) 2cos (4x—£] > /3 ;cos (4):—%) P

160.

3’

. b T 1 . n\
a) sin X cos — -Ccos X 8in —< —;sin [ x——|<
6 6 2 6

X el:—n+27tk;§+ 2nk], k e Z

. . 2. 2
6)sm£cosx+cos£smx<-—-—;sm Iix <-£;
4 4 2 4 2

X e(—n+2nk;—%+2nk),k e Z;

B) 4sin 2x cos 2x Zﬁ;sin4x 2%;
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e[i.f.ﬂﬂ nk] kez
16 16 2

b9 . .0 3 b
r)cos — cosX—sinxsin — <-——;cos | x+—| <-—;
8 8 2 8

X € (-lllt-+2 k,— +2nk) ke Z
24
161.

a)ctg x Zﬁ;x e(nn;%+nn),n e Z
6) V3 ctg (%—Zx) > 1;ctg (2,:-%) <-£;

3

llx nn St mn

X€|l—+—;—+—|,neZ
24 28 2

B)ctg3x<£- x e/ =+ 22, n+1m),neZ,
3 9 3’3 3

r) 3ctg (%+%) 3;ctg (_%_;x_) < ﬁ;

2 3

X e(—§+2nn;n+2nn),n € Z.

162.
a) 3sin %2 2;sin => 2

&%

X e(4 arcsin% +8mmdn — 4arcsin§ + 8nn) ,ne Z;

6) 4cos hd <-3;cosi <- l
3 3 4

X e(3 arccos(— %) + 6nn;61— 3arccos(— %) + 61m) ,heZ
3
B) Stg 2x < 3;tg 2x 53;

n nn | 3 mn
X € ——+—;—arctg=+—|,n e Z;
4 272 5 2



r) lSin4x<-l;sin4x<._2.;
2 5 5

. 2 .7
arcsin— arcsin—
nn § TN
X €| ~-—+ s +—|,neZ
4 4 2 4
163.
nt Tn
1 x€ _E’?’ n Tn
a)sinx >——; < X El——;—1;
2 [ n 31:] 6’ 6
xe|-=;—|
{ 272
(__)
6)cos-)f->£-; $ -33 <:>xe——7£;0;
2 2 . n } 3
xe|—=—;01
L 2
([ = n)
XE|-——1 -
B)thZ-l; < - 42 Qxe[_g’ﬁ]’
nn 4 4
X€E|———|
| 2 4]
. \[5 X € —2‘51:- M T
r)sm2x<——2—; 8 ’'8) ©xe O;E]'
xe[O;n}

11. IIpumeps! pelieHHA TPHIOHOMETPUYECKHX YPAaBHEHHI
CHCTEM YpaBHeHHIl.

164.
a)2sin’x +sinx—1=0;t=sinx; 20 +t—1=0;
=1 x=—2i2nmnnez;
_ln Q
_1_5’ x=(—l)"%+nn,ne:;

6)3sin2x—55inx—2=0;t=sinx;3t2—5t—2=0;
- 3

T e
1r=2 <;

t= x = (=1 arcsin-;—+ nk, k ez

&
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X= (-l)k”arcsin%+ 7 kez

B)2sinx—sinx—1=0;t=sinx; 20 ~t—-1=0;

—t—-l- x=(="*" 2 nez;

e 8

t=1 x=3+21tn,nez;

r)4sinx + 11sinx -3 =0;t=sinx; 4 + 11t -3 =0;

[ 1 1

== x=(-1)"arcsin~+mnn,nez;
7 o ¥ 4

|1 =-3; o,

{1

.1
x=(-l)“arcsm—;+nn,n €z

165.

a)6coszx+cosx— 1 =0;t=cosx;6t2+t— 1=0;
=—-l~; x=:tﬂ+2nn,ne:;
12 - 3

1
t=§; x=i—arccos§+2nn,ne:;

6)Zsin2x+3cosx=0;2coszx—3005x—2=0;t=cosx;

20 -3t-2=0;

t=-—-l-; x=i-2—1-t-+2nn,ne:;
2 3

=2 | ;

-

o

X= :t%z+27m,n € z,

B) 4c0s” X — 8cos X +3 = 0; t = cos x; 4 — 8t + 3 =0;
1

t=—;
2’ o

x= i--’—t+ 2nn,
3 3
t=—; &,

2

nez

P s
X=t—+2m,n € z;
3
r)55in2x+6cosx—6=0;5coszx—6cosx+1=0;t=cosx;
1
t--g-, - x=iarccos§+ 2nn,ne z;
=1 x=2rn,ne:.



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

l)sinx=—l;x=—12t-+ 2nn,ne Z,
2) sinx = 1,5 — He UMeeT pelLieHHil.

OrtBet: {—%+2nn/ne Z} .

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

)sinx=1;x =%+2nk, ke Z
2) sinx = 2 — He UMeeT pelCHHIA.

Ortser: {—72£+ 2nk/ k eZ}.

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

Dcosx=1,x=2nk, ke Z

2) cosx = 3 — HE UMEET peLICHHHA.

OrtseT: {2nn/n € Z}.

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

sf—t—9=mt=—hz=%;
1)cosx =1, x=mn+2nn, ne Z,
2) cosx =% — HE HMEET PELUCHHI;
Otger: {1+ 2nn/n € Z}.

167.

a)3tg’x +tgx— 1 =0;tgx =437 -2t 1=0;1=~1, t=%;

l)tgx=—l;x=—%+7rk, keZz
2)tgx=%;x=arctg% +mn, neZzZ

Ortser: {—%+ nnln € Z; arctg% +7nin e Z}.

6) tgx — 2ctgx + 1 = 0;tg’x +tgx —2=0; tgx=0;tgx=1;
90



PHt=2=0;t==2, t=1;
1)tgx=-2, x=arctg(-2)+ nn, n e Z

2)tgx=1, x=%+nk, keZ

Otsert: { arctg(-2) + tn/n € Z, %+ nkik € Z}.
168.
a) 2cos’x + \/5 cosx = 0; 2cosx(cosx + _‘/ZEJ =0,
_ 3
cosx = 0 cosx——-?;
1) cosx =0, x=12t-+ nk, ke Z:
5w

2)cosx———§ x—+—6—+21tk ke Z

OrtBeT: {-725+ nki/keZ; ts?n+2nk/k € Z}.

u

6) 4cos’x —3 =0; cos’x == ;

V3
2

-

’

3
cosx = - nubo cosx =

l)cosx=—73,x=t-56£+2rm, ne’z

2) cosx = f,x 6+21tk keZ

.4
O61uras 3anuce; x = i—6— +7nn, ne Z

Orger: {t%+ nn/neZ}.

B) V3 tg’x — 3tgx = 0; 3 tgx(tgr —v3 ) = 0; tgx = 0 1u6o tgx =3 ;

Dtgx=0, x=nk, ke Z
z)t&T=w/§,x=§+nk, ke Z

Orteer: {nk/k € Z, §+ nkik € Z}.
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r) 4sin’x - 1 = 0; sinx = ; sinx = — = 7160 sifx -1,
4 2 2
.1 Y
1)smx———2-, x=(-1) g+nn, nelZ

2) sinx = —, x=(—1)"%+ nn, n ez,

1
2
O6was ¢opmyna: x = t%w‘ "N, n€Z,
Otset: {t%+ nnin € Z}.

169.
a) 3sinx + sinxcosx = 2cos’x; 3tg’x + tgx -2 =0; tgx =1,

3 +1-2=0;1=-1; z=§;

s
l)tgx=—1,x=—:+1tn, neZz
2)t=%, x=arctg§+nn, neZz

Ortaer: {—-Z—Hm/nez; arctg-i—ﬂm/neZ}.

6) 2cos’x — 3sinxcosx + sin’x = 0;

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

1)tgx=l,x=%+nn, necz

2)tgx=2,x=arctg2 + nn, n € Z,

Otsert: {%+ nn/n € Z; arctg2+ nin/n € Z}.

B) 9sinxcosx — 7cos’x = 2sin’x;

2t 2x—9tgx+7=0;tgx=t;

20 -9t +7=0;1t=3,5; t=1;

Dtgx=35, x= arctg-;-+1tn, nelcz

2)tgx = 1,x=%+7m, nez

OrtseT: {arctg%+ nn/ineZ; —Z—+nn/n € Z} .
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r) 2sin’x — sinxcosx = cos’x; 2tg’x —tgx — 1 =0; tgx =1;
2P —t-1=0;2=1, t=—1;
2

Dtge=1, x=—}+nk, k e Z

2) tgx=—-§- ,X= arctg(—-%)+ nn, neZ
OrTser: {%ﬂ:k/kez; arctg(—%)ﬂrn/nez}.

170.
a) 4sin’x - sin2x = 3;
sin®x — 2sinxcosx — 3cos’x=0;
tg’x —2tgx -3 =0;
l)tgx=—l,x=—-}+ nn, n€ Z,
2) tgx = -3, x =arctg3+ nk, k € Z;
Ortser: {—--}+ wn/neZ, arctg3+mk/ke Z} .

6) cos2x =2cosx — 1; 1 + cos2x — 2cosx = 0;
cosx(cosx — 1) = 0; cosx =0 wnu cosx = 1;

1) cosx =0, x=%+ nk, ke Z,
2)cosx=1, x=2nn, ne Z

OrtseT: {%Hck/kez; 21tn/neZ}.

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

2cosx(sinx ~% )=0;
_ 1
cosx—Ommsmx=—2—;
Dcosx=0, x=%+ nn, ne z,
) sin =, x=(-1}" +nk ke Z
2 6
Orger: {lzt-wm/nez; 21tn/neZ}.
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r) sin2x — 4cos’x = 1; 2sinxcosx + 4cos’x — cos’x — sin’x = 0;
tg’x —2tgx — 3 = 0;
AHanoryyHo nyHkTy a).
OrseT: {——§+ wnine Z; (-l)k%+ nklke Z} .
171.
a) 2sin’x =+/3 sin2x; 2sin’ — 2 /3 sinxcosx = 0;

2tgt(tgx—\/§)=0;tgx=0unntgx=w/§;
Dtgx=0,x=nn,nec Z

2)tgx=\/§,x=§ +nn, neZ
Oteet: {nn/n € Z, % +nn/n € Z}.
6) ﬁtgx—ﬁctgx=2; \/gtgzx—2tgx-\/_ =0,tgx=¢

G3A-2-3 =0,t=—71—.3_—, =43

1 b1

Dtgx=——=, x=—— +7k, ke Z
3 6
2) tgx =43, x=§+nk, ke Z
T T
OrTseT: {zwtk/kez; -§+7tk/kEZ}.
B)sinx+ﬁcosx=0;tgx=—\/§;x=—§ +nk, ke Z
T
OrtserT: {—?+nk/keZ}.

r) tgx = 3ctgx; tg’x = 3; tgx =—/3 w60 tgx =3

x=i£ +7n, nel
3
n
OTBeT: {i§-+nn/neZ}.

172.
a) sin2x + 2cos2x = |; 2sinxcosx + 2cosx — 2sin’x = cos®x + sin’x;
3tg2x —2tgx-1=0;
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l)tgx=—%,x=arctg(—§)+1m, neZ
2)tgx=1,x=-} +k, ke Z
OrtBerT: {arctg(—%)ﬂrn/nez; -}-Htk/keZ}.

. . . 1
6) sm‘f-—cos45-=l; sin? X —cos?Z | sin?Z + cos? 2 =—;
4 4 4 4 4) 2

4 2
cosf—=—-l—;x=i--4—n+4nk;
22 3

Onrger: {i%+4nk/ke Z}.

B) 3sin2x + cos2x = 2cos?x; sin’x — 6sinxcosx + cos’x = 0;
tg’x — 6tgx + 1 = 0;

tgx=3—2s/5 wmtgx=3+2~/§;
1)tgx=3—2\/_2-,x=arctg(3—25)+nn, neZ
Dtgr=3+22,x=arctg3 +242 ) +nk, ke Z;

Orser: {arctg(3 -2 J-2-) + nn/n € Z; arctg(3 + 2\/-2-) + nklk € Z}.

ri — cosx = 2sin = ; 25inf-(2sinf-— 1)=0;
2 2 2

sin~ =0 wm sin~ = 1;
2 2

*

X

1)sin= =0, ==nn, x=2nn, ne Z,
2 2

2)sinf-.- =1, £=£+2nk, x=n+4nrk, ke Z
2 2 2

Otser: {2nn/n € Z;, n+4nklk € Z}.

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

l)tg2x=0;x=%n, nez

2)tg2x = -2, 2x = arctg(-2) + nk, x = —% arctg? +§ k, ke Z

OtBeT: lt-n/neZ; —larctg2+£k/keZ .
2 2 2



6) =1;5tgx+8=3, tgx:t—%;tgx=—l,tgx¢—-§-;

Stgx+8

tgx = -1, x=—§-+1tn,neZ;

Otser: {—§+ nnin € Z3.

3
3sinx+4

OtseT: {(— 1)'r+l + nkik € Z}.

=2;65inx+8=5;sinx=—%,x=(—l)"”%+ Tk, ke Z,

2
r)l- sin2x=(cos-’2£—sin%] ;1 —sin2x =1 - sinx ;

ZSinx(%— cosx) = 0; sinx = 0 unu cosx =

Dsink=0, x=mnk, ke Z

2)cosx=-;-, x=i-13t-+2nk, keZz

Otset: {nklk € Z, i-;—‘ +2nklk € Z}.
174.

a) cos5x — cos3x = 0; —sinxsindx = 0; sinx = 0 au6o sindx = 0;
)sinx=0, x=mn, ne Z

2) sindx = 0, 4x = mk, x =%k, kez

T
OtgeT: {Zk/k e Z}.
6) sin7x — sinx = cos4x; 2cos4x(sin3x —% )=0;
cosdx =0 nubo sin3x =—;- ;
1) cosdx =0, x=%+£k, keZ
2)sin3x=%,x (1) + k keZ

th

Ortger: {£+—k/ke2; -N'—=+= k/kez}
8 4 18
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B)sinSx — sinx = 0; 2sin2xcos3x = 0; sin2x = 0 au60 cos3x = 0;
l)sin2x=0,2x=1tn,x=§k,kez;
2)cosdx=0, 3x=Zr+mk x=2+ZkkeZ
2 6 3
Omser: {=k/ke Z; £+£k/kez}.
: 2 6 3
r) cos3x + cosx = 4cos2x; 2cos2x(cosx — 2) = 0; cos2x = 0;
2x=£+nk,x=£+£k,kez;0rnerz X lkikezt.
2 4 2 4 2
175.
a) ¥TY=T X=n-Y,
cosx—cosy=1; |cosx—cos(m—x)=1;
cosx — cos(n —x) = 1; 2cosx = l;cos.x=-;—; x=i-§+21m, neZ
4 4n
y=n+—=2An=——~-2%n, neZz,
3 3 '

-’

y=n—£—2nnzﬂ—2nn, neZz,
3 3
T 4n n 2n

Ortser: —-3—+21tn;T—21tn; §+21tn;-3—-21m IneZ;.

T x—£+y
x-y==, ?
6){* 772 2

n ,
cos’x +sin’ y = 2; cosz(z+ y)+sm2y =2

cqsz(%tv) +sin’y =2; 2sin’y = 2; sin’y = 1;
siny = —1 nu6o siny = 1;

y=—%+2nn, neZnu60y=-12£+2nk, ke Z

ecnuy=~§+2nn, neZ,'rox=—12t-+2nn+%=2nn, neZz
n n n

ec:my--5+21tk, keZ,Tox=E+2nk+E=1t+21tk, ke Z

Orser: {(2nn; —-123 +2mn); (m+ 2nk; %* 2nk)ink & Z}.

4-11764
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8) X+y=mnx, y=n-x,
sinx+siny =1, |sinx+sin(r—-x)=1;

sinx + si(x —x) = 1; 2siny = 1; sinx=-;-;
.ﬁ
x=(-1) Pa nez
y=1t—(—l)"%+1m=(—l)""%-n(n-—I). nez, neZ
Orser: {(—l)'%'* an; (—l)’"'%—m(n— 1Vn e Z3}.
x+y=1 y=§_x’
r) 2’

sin? x-sin? y=2; sin? x-sinz(-;-x).-:l;

. L2 W ) )
sm’x—sm’(-z—x)= 1; sin’x — cos’x = 1; —cosix =1;

2x=u+21m;x=-§-+1m,n € Z;y=%—-’2l —-nn=-nn, neZ, neZ,
Ortser: {-’25+1m;—1m/neZ}.
176.
2) sinx—cos y=0, sinx=cosy
sin? x +sin? y=2 sin? x+sin2x=2;

2sin?x =2; sin’x=1;sinx=1, x=§+ 2nn, ne 2,

nnbo sinx = 1, x=—12‘-+znk, keZz

ecnusink =1, Tocosy=1, y=2nk, ke Z;
ecnd sink =-1, rocosy =-1, x=n+2nn, ne Z,

Orser: {(§+ 2nn; 27k); (—§+ 2nk; 7 + 2nn)ink € Z}.

x+y—5 ==Z_x
6 41’ 4(1t 1
=—: It —_—x ==
tgxtgy = g,mg‘\4 x) p
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n
tg—-t
34 £x

4 6 1 . 6
—tg-;tgx

6tg2x~5tgx+l=0;tgx=t; 62 -5t+1=0; t=—;- mmt=%;
l)t=l arctgl+1rn neZuy=2—arct l—rm neé'
31 3 s y 4 g3 i) >

1 | n 1
2)t=—,arctg—+nk, ke Zuy=—-arctg——nk, k € Z;
yi=,arcg r=3 8
( 1 n 1 )
Orser: | arctg—+ nn, ——arctg——7n |,
{ 3 4 3
(arc’(gl+1tk,£—arctg-l-—1tk)/n,keZ .
2 4 2

2

8) {sinx+cosy=1, {sinx+cosy=l, {sinx+cosy=l,

sin x—cos? y=1; |(sin x+cos y)(sinx—cos y) =1;
2sinx =2, sinx =1, x=12‘-+2nk, kez
2cosy =0, cosy =0, y=§+nn, nez

OrseT: {(£+2nk; %Hm;)/n,k € Z} .

2
x—y—E T
2 = +_’
r) 6 x=y 6
sinxcosy=-2-; 2sinxcosy =1;

2sin(y + 165 Jeosy = 1; 2(sinycos % + COSySin% Jeosy = 1;
V3 sinycosy + cos’y = cos’y + sin’y; ctgy =71—; i siny = 0;
y=1‘§.+1¢k, ke Znuboy=nn, ne Z,

x=16t-+£+1tk=§+1tk,k € Zunux=%+1m, ne Z
OrserT: (£+1tk;£+7tk;; E+1m;1tn; InkeZ;.
2 3 6

—t—— W

4*

sinx—cosy =1,
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T'JIABA I1. TIPOU3BOIHAA U EE IPUMEHEHHA
§ 4. MPOU3BOJAHASA '
12. TIlpupamenne GpynKuUHH

177.
a) Ecin a = 15 M — winHa MeHbllieli U3 CTOPOH MPAMOYTOJIBHHUKA,
b =20 M — anuHa Gonbieil U3 CTOPOH NPAMOYTONEHHKA, TOTAa UMEeM:
1)AP=2((a+ Aa) + b)—2(a+ b)=2Aa=2-0,11 =0,22 m,
AS=(a+Aa)b-ab=Aab=0,1120=22 Mm%
2)AP=2(a+(b+ Ab))-2(a+b)=2Ab=2-0,2=0,4 ™,
=a(b + Ab) - ab=aAb=150,2 =3 M%;
6) AS =m(2 + 0,2)* — 1:2% = 0,84m cM” = 2,6 cM’,
=m(2 + AR)® — n:22 = (AAR + (AR)*)n = 4nAR + 1 (AR)%;
=2 +0,1)) - 12> = 0,411 cM* »~ 1,29 cM?,
AS = (2 + h)* — n-:2? = 2nh + nh’;

178.
a) flixo + Ax) — fixo) = 1_]9'; 6) fixo + Ax) — fixg) = ~2,32;
B) flxo + A) — fxg) =0,03; 1) flxo + Ax) — fxg) = 0,205.
179.
a)Ax=x— xo—ﬁt-—z—n—lt—;
2 31
Sxo + Ax) ~ fixg) = Afixo) = cos (%—+E)— cos -,i—" =% ;

0)Ax=x-x,=2,6-25=0,1;
2
Sixo + Ax) — fixo) = Axo) =~g;

T T T
B)Ax=x-xy=—-—= =—;

3 4 12
f(xo"'Ax)—f(xo):Mxo)=tg£—tg£=ﬁ -1;

r)Ax=x-x, =— Sxo + Ax) — fxo) = Aflxo) =-—
180.

a) Af=flxo + Ax) — fixg) — 1 — 3(xo + Ax)’ — 1 + 3xo* = —6xp-Ax — 3(Ax)%;
6) fxo + Ax) — fixg) = a(xo + Ax) + b — axo — b = aAx;
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B) flxo + Ax) - flxg) = 2(xo + Ax): — axy’ = dxp-Ax + 2(Ax);

Ax

r X +Ax —Ax) = .

) fixo + Ax) — fxo) PPy
181.

CpeHsisa CKOpPOCThL paBHa:

= S(3)—S(0) KM S(S)-—S(3) KM
V== =505 6) Vg =—or = 65— ;

a) cp Al u .0) °p Al "

B) ch=_§£’2_5_);g(_3’_2_sl=6sﬂ; l-) VW=S(8)—S(0) =57’5ﬂ;
182.

a) Ax = x(2,5) — x(2) = 3,75 — nepeMemeHue B MOJOKHUTENBHOM Ha-’
npaBneHnu ocu OX;

6) Ax = x(8) — x(7) = -3 — nepeMelIeHHe B OTPHIATENLHOM HaMpasJie-
HUH ocH OX;,

Cpenuss ckopocTs Vp = % =-3;

B) Ax = x(5) — x(4) =3 + 12.5 - 52 = 3 — 12:4 + 4% = 3 — nepememeHue
B TIOJIOXMTENBHOM HarnpasyieHu ocd OX;

Cpenuas ckopocts Vg, = % =3;

r) Ax = x(8) - x(6) = 3 + 12.8 — 8% — 3 — 12.6 + 67 = —4 — nepemeleHHe
B OTPULIATENILHOM HanpasyieHuu ocH OX;

CpenHss CKOpOCTh Vop = -Z—x- =-2.

183.
a) tgo =220
X=Xg
¥ =yo +tga(x — xo);
Torna T.(xe)0) ¥ T.(x,y,) 328a10T €AUHCTBEHHYIO NPAMYIO.
y=3+tgoalx-1)
tga=-1, x=0: y=3+1=4;
tga=2, x=0: y=3-2=1;
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=1
6) tga -2-, x=3:

+S0-D=3+1=4;

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

B)tga =3, x=
0 , X=0: y=3-3=0;
tga=-2, x=0: y=3+23=5?’




r)tga=—%, x=3: y=3-1=2;

fga=-2, x=0: y=3+2=5;

184.
) k=tgu= 270 ST Lo _ oerpup yron;
Xy — -"1 X2 — X 2
6) k= S-S 3 _, ~ Tyno# yron;
Xz—.xl 2
B k= L)-Sx) _3 — OCTpbIi yron;
Xy — X 2
k= M=_l<o — Tyno#t yrom,
X3 — X 2
185.

AS(x) = SCx + Ax) — S(x) = 12:Ax + 6(Ax)’ = 6Ax(2x + Ax),
186.
a) Af = fixo + Ax) — fxo) =
=—xy’ — 3x2Ax — 3xo(Ax:)2 (Ax) +3x0 + 3Ax + x> - 3x0 =
= 3xp>Ax - 3x(Ax)? — (Ax) + 3Ax;

A’-3(1—xo) ToAx — (Ax)%

1 1
(o+Ax)* -1 x2-1

6) fixo + Ax) ~ fxo) =

o= 2xAx-(Ax)?

(o +Ax)2-1)(xg -1)°
& 2xpAx + (Ax)?
A& (x+ AP -DGE-1)’
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B) flxo + AX).—f(Xo) = 3x5>Ax + 3x0(Ax)’ + (Ax)’ — 2Ax =
= Ax(3xg” - 2) + 3xo(Ax)" + (Ax)’;

-ix!— =3x,2 - 2 + 3x0Ax + (Ax)%;
r) Axo + Ax) — flxo) =

_ Rl AP -1 dmAxr (A
(g + A2 +1)(x2 +1)  ((xp+Ax)? +1)(x2 +1)
A_f _ 2X0 + Ax

Ax (g +Ax)? +1)(xZ+1)

187.
- g 2 . g ,2_
a) x(f + At) — x(to) = Volto + AL) -3 (to + A1)’ = Voto +3 2=

= VoAt — gtoAt—-‘-g- Aan%

= X(1p + Ar) - x(1o) g
HmeeM: V,, =———————= =V, — gty —= A1
p A 0o~ 8l )
6) x(to + Af) — x(to) = —a(ty + At) + b —aty — b=—aAt,
At
Hmeem Vc":—%:_ ;

B) x(to + Af) — x(o) =§ (to+ 80 -5 7 = grodr + £ (An);

gtoht + 5 (An)?
Umeem: Vo, =———A’2—— =gl +%Al 5

) x(fy + A — x(1p) = a(ty + At) — b—aty + b= aAt,

Umeem: Vo, =%§-{- =aq.

13. IlonsiTHE 0 NPOH3BOAHOI

188.
a) Yrnoso#t koadduumenT kacarenbHol k flx) = x* — 2x — 3 B TOuKe
xo = 0; k =—1 — oTpHuaTenbHbIA; B T.Xo = 3; K = 2 - MONOXHUTENbHDIN,
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Sl)=x?-2x-3

- N W =

o

1

2
6) YrnoBoi koapduuneHT kacarenbHol k fx) = x? +1 B TOUKE

xo = —2;k=—1 — oTpULaTebLHBI; B T.Xy = 1; k=2 — nonoxnrensHuill.

s ,c‘).éu
N\
s /_/

3;

-3 o2 2 31X

189.
Mycts k — ko3dduumeHT; o -~ yron c OX:
a) k(x)) <0, a(x,) - Tyno;
k(x4) > 0, 0(xs) — OCTPBIIL;
B T. X2 H X3 KacaTejibHOH He CyINeCTBYET;
) k(xy), k(x,), k(xs), k(x4) > 0;
ax1), a(xz), oxs), afxs) — ocTphie;
B) k(x;) <0, a(x;) — Tynoix;
k(x3), k(xs) > 0; a(x3), ou(xs) — ocTpHIE;
B T. X3 kacarenbsHofi He cymecTByer;
r) k(x1), k(x2), k(x3), k(xs) <0;
a(xl)t a(xl)v a(x3)9 a'(x4) — Tynbl¢ yrIbt.
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190.
OyHKurA Bospacraer Ha [a;b], [c,d); yHkuua y6uipaet Ha [b;c], [d;e];
k(b) =0, k(x3) <0, k(c) = 0, k(x3) > 0, k(d) = 0, k(x;) > 0, k(xs) <O0.

191.

a) Af=flxo + Ax) - flxe) = 2(xo + Ax)’ — 2x,” = dxoAx + 2(Ax)’ =

= 2Ax(2x0 + AX),
A 28x(2xp +Ax) _
Ax Ax

ecnux,=1,T0 =— y "2(2 + Ax);

= 2(2xp + Ax);

npu Ax = 0,5, A—f-=2(2+0,5)=5;
mpu Ax = 0,1, Af—z(:z+o,1)=4,2;

npk Ax = 0,01, %fx-=z(2 +0,01) = 4,02;

6) Af=flxo + Ax) — fixg) = (¥o + Ax)’ — x* = 2xpAx + (Ax)’ =
= Ax(2x0 + Ax);

g=2xo+AX;
Ax

(¥}

& &y

ecnuxo= 1, 10 Xx-=2+Ax; ecnn Ax=10,5, -Zx—=5;

ecnn Ax = 0,1, = Y. =2,1; ecnu Ax = 0,01, .. 2,01;
Ax Ax
192.

a) A —>8x, npu Ax—0; ecnu xp = 2, TO y — 16 mpu Ax—0;
Ax Ax
of

ecnu xo=-1, T0 ~ — -8 npu Ax—0;
6) y —3x,” npu Ax—0; ecti xo = 1, T0 LA npu Ax—0;
Ax Ax
eclH xo = 21, 10 % — 1323 npu Ax—0;
B) o —3xp mpu Ax—0; ecin xp = 4, TO A — 12 npu Ax—0;
Ax Ax
N

ecnuxy=1, 10 Zx_—) 3 mpu Ax—>0;
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0 % —» ~2x, npu Ax—>0;
A

ecnuxe= 1,10 L—-—»—anqu—»o;
eCAK X = 2, TO %—b-4upnAt-»0;

193,
) L() = (£ =32 f(x0) = 3xs%s
J(2)=34=12, f(-1,5)=3:2,25 =6,75;
6)/(x) = (4 - 2x) =-2; f(x0) = -2;/(0,5) =f(-3) = -2;
8)f(x)=(x-2) =3;/(x) =3, /(5)=/(-2) = 3;

NS = (%) = 2% f(x0) = 20, £(2,5) = 22,5 =5, f(-1)=2(-1)=

194. |
o) N SCo+ A0 - f(xg) _ (%= A0 -3rg 4 A0) -5 +3xp _
Ax Ax Ax
2
- 2xgAx +(Ax)” ~3Ax - 2%+ Ar-3;
Ax
Af

~ —2x9 — 3 npH Ax—0, T.e. f(xo) = 2% - 3;

S1)=-2-3=-5fQ2)=22-3=1;

6 A _2x0+an’ -2 6x5Ax+6x(Ax)’ +(A%) _
Ax

..2;

Ax Ax
=6x2 +6x0Ax + (Ax)?;
% —>6x,” mpHAT—>0, Te. f(x0) = 635 £(0)=0; f(1)=6;
B) £=_l.. 1 _-1- = Ax = 1 M
Ax  Axl{xy+Ax x Ax(xg+Ax)x,  xo(% +Ax)’
L A =L .o y=_1. =_1
— 2 npu Ax—>0, T.e. f(xo) p ; F(=2) 2 S(M)=-1; .
gAY _A-Gorany-dexg  -2mbx-an)’
Ax Ax Ax
Af

Vi —2x9 mpH Ax—0, T.e. (%) = —2xy;
S(3)=-23=-6; f(0)=0;
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195.

=LC0t M- flxg) (o +axf—xi ) o
Ax Ax
Hcrions3ays 10, 4To k=2x, 1 T. (Xo;¥o”) NPMHAIIEKHT TIPAMOH, NIOTyYHM:
Xo* = 2xgXo + b =" — 2x” = —x0;
¥ =2x¢:Xg — Xo© — yPaBHEHHE KACATENBHOMN K rpaduxy QyHKIMH y = x°b
B TOYKE Xg;

a)x=-ly=-2x-1, 6)xo=3;y=23x-3"=6x-9;
B)xo=0;y=2.0x - 0> =0; Nxp=2;y=22x-2"=4x-4;
196.

_ 2 2 _
2) Vep(Al) = (tg + A1) +8(ty + A1) +15 8'°=—210-Az+8;

At
Hmeem:

Vep—> 2t + 8 ipu At—0;

Vum(’O) = _2t0 + 8; Vum(6) = _4:
(g + A1) +2-353 -2
At

Vep—> ~91° nipn A1—0;

Vum(to) = _9t02 s Vum(z) = 36,

X(g + AN =x(f)) (g + A —1F 1o+ AL
At 4N 4

6) Vep(AD) = =912 +95A1 +3(A)? ;

B) Vop(An) =
lo
Vep— > npu At—0;
t
Vars(to) = 7" Va4 =2;
x(p+ AN —x(1y) _ S5(tg +A1)-3-51,+3

At At
Vep = Vi = 5 1IpH M1060M 3HAUEHMH fo.

r) Vo(An) =

5,

14. TIonsaTHe 0 HENPEPLIBHOCTH PYHKIHH
B npeaebHOM Hepexoae

197.
a) HeMpephIBHA B T. X1, X, X3;
6) HEeMpepbIBHA B T. X; M X3; B T. X3 HE ABNAETCA HENPEPBLIBHOM;
B) HEMNPEPBLIBHA B T. X|, X;; B T. X3 HE ABIAETCS HENPEPLIBHOM;
T) HETIPEPLIBHA B T. X, X3, X3;
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198.
a) fix) ={

ODyHKUMA He ABJIACTCA Henpe-
PBIBHOH B T. x = —1.

x-1, x<£-1,
l—xz, x>-1

6) /) 4, x <0,
x —
4-x2, x20;

@OyHKUUA ABJIAETCA HENpephiB-
Holf BO Bcex Toukax obnacTu
onpeReneHus.

_]2-x, x<1,
B)j(x)_{Zx-l, x> 0;
DyHKIUA ABJIAETCH HENPEPHIB-
Hoif BO Bcex TOuYKax oOnacTu
ONpEAENCHHUSA.

x+2, x<l,
DALy
x! y

PDyHKIHA HE ABNACTCS HEMpe-
pHIBHO# B To4Ke x = 1.

3 X
-tf
u:l
-3
-4}
.3
Yy
‘ 3
,.z'-x\ o= 2x-1
3 _
1
0 2 31 x

y-x+2 1 ys-l—
&—1




199,
a) fix) =x* —4x =x(x - 2)(x + 2);
DyHKUHA f{x) HenmpepbiBHA B KKAOH ToUKe (—o0; +o0);

o0 =L;

OyHxuua f(x) =Jx HenpepbiBHa Ha (0; +o0), a 3HAYMT U Ha [2;+w);
GyHKUHA fr(x) = x — | HenpeprIBHA Ha (—0;+00), a 3HAYHT H Ha [2;+00).

S(x)=0npux=1 g [2;+x), cJleIOBATEJIBHO,

_Sx)

M@

B)_/(x)=x2 +2x -1,

dynkums f,(x) = x* = x-x ABNAETCA HENMPEPLIBHOH Ha R, a CienoBaTe/L-
Ho, M Ha [-10;20]; dynkumsa fr(x) = 2x — 1 HenpepsiBHa Ha R, cnenosa-
TeNnbHO, H Ha [-10;20], a cnepoBarensHo, fix) = fi(x) + f2(x) HenpepbiBHa
Ha [-10;20];

N fx)=5x-Jx;

dynkuus £,(x) = Sx HenpepbiBHa Ha R, a 3HA4MT U HA R;

dyHKuuA fr(x) =Jx HernpepuiBHa Ha R', a 3nauurt, fx) = fi(x) — f5(x)
HenpepbiBHa Ha R’ ‘
200.
a) flx) =x’ = 3x +4 = fi(x) + fy(x),
rze fi(x) = x, f3(x) = 4 — 3x — GYHKLMM HENPEPHIBHbIE;
ecnn x—0, 10 £;(x) = x’—0 n f3(x) = 4 — 3x—>4, Toraa f{x)—4;
ecim x—2, 10 fi(x)—>4 u _f(x)—> -2, Torga fx)—-2;

6) ) =—"—= /i) /a(x), 78 fit) = % fi) =

HENpEpBIBHBIE NPH x € R,

HenpepbiBHA Ha [2;+x);

1

12+

n — (hyHK1IMH

ecnn x—1, 70 f(x)->1 u ﬁ(x)—)% , 10f(x)> % :
ecnn x4, 10 fi(x)—>4 u fz(x)—>%, TO j(x)—)%;

B)fix)=4 —-;5 — $yHKUHNA, HenpepwBHad NpH x € R;

eci x—> -2, 10 fix)—>5; eciu x>0, 10 flx)—>4;
> .
0 M) = 4x == fi(x) fo(x), Tre fitx) = x, f(3) =4 -7~ dynsumn

HETpePHIBHLIE MPH X € R;
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ecan x> —1, 10 fi(x)—» ~1 H f3(x)—>4,25, roraa fx)—» —4,25;
ecnu x4, 10 fi(x)>4 u fx(x)—>3, Toraa Ax)—»12;
201, ‘

a) 3Ax)g(x) = 3-1(-2) =-6;

6) S(x)-g(x) 1-(-2) -3

f(D+g®  1-2 ’

B) 4f(x) - g(x) > 4-1- - (-2) = 6;

r) (3 - gx)x) =» 3 -(=2))1 =5.
202.

f(x)z - 3 3 =12;
(8(x)* (0.9
6) (Ax) - g(x)* = (3 - (-0,5))* = 12,25;
B) (fx))’ + 2g(x) - 3 + 2(-0,5) = 8;

I CC0) N P
f(x»-2  3-2 7

203.

_x2+3x+3
a)ﬂx)——x_—:‘—.
fix)=+3x+2npux—4  fi(x)>4>+ 3.4 +2=30;
fo(x) =x~3 npux—4 fx)y>4-3=1;

2Six) 30 .
npu x—4 Ax)====>—=30;
H(x) 1

6)fx) = x3 —3x .

x-2x+7’
rpu x— -1 fi) =% -3x = (-1’ - 3(-1)=2;
npu x—> —1 fHx) = =2x+T—> (1) =2(-1)+7=10;
npu x—» —1 _f(x)=%’%—»%=-;-;

20X

_5-2x
Bmx)—zu
npHx—> 2 fix)=5-2x>5-22=1;
npux— 2 fix)=2+x>2+2=4;
npu x— 2 ﬂx)=M—)l;

fr(x) 4
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r)f(x)=x2 -9 x2-9 _(x=3)x+3) e

b 3’
x+3 x+3 (x+3)
2
T.€. pyHKuus f{x)= x =9 H g(x)=x-3 coBMafaioT BCIOAY, KpoMe x=-3;
x+
mpux > -1 gx)=x-3 »>-1-3=-4.

204.
HMycTts H 3HaYeHne nepuMeTpa KBaapara, A — HailleHHOE 3HaYEHHUE Ne-
pUMeTpa, 4 — 3HaUeHHe CTOPOHBI KBaJpaTa, a — U3MEHEHHOE 3HaYEHHeE.
Mo ycnosuro:
|4 —al <0,01 oM; |44 — 4a] < 4-0,01 am; |H - h| < 0,04 am;
3Ha4MT, NEPUMETP HakeH ¢ TOYHOCTHIO 0 0,04 M.

205.
HcnoneiyeM Te xe 0603HaueHns, 4To U B 3anaqe 204. Mmeem:
{H—h|<0,03 am; |34 — 34| <3:0,01 am; |4 ~ a| 0,01 am;
CTOpOHY TpeyTo/IbHUKA I0CTATOYHO M3MEHHTh C TOUHOCTBIO 10 0,01 M.

206.

Nycts K — 3HaYeHHe MIMHBI OKPYXHOCTH, k — HaliieHHOE 3Ha4YeHue
J/IMHBI OKPY’KHOCTH, R — TOYHOE 3HAa4€HHE pajdyca, r — HU3IMEPEHHOE
3HaueHHe paauyca. Toraa:

K=2nR, k=2nr am; |K - k| = |2nR - 21r{ < 0,06 1m;

R-r<2® 1w R - A <001 am.
19

Paauyc HeoGx0oauMO H3MEpHTL € TOYHOCTBIO 10 0,01 aMm.
207.
a) I[Ipu x—a C—>C, 1.K. pyHkunsa f; = C HenpepbiBHA NMPH KAXKAOM X;
fx) >4 npu x—a no ycnoBHio 3a4a4H, TOrAa
npu x—a Cfix)—>C-A;
6) fx)—>A npn x—a no ycnosmo, g(x)—B npu x—a 110 yCIOBHIO, TO-
raa —g(x)—> —B npu x—>a u f{x) — g(x)—>A - B npu x—>a;
B) (flx))* ~(g(x))" = (Ax) — g()(fx) + g(x));
NpH x—>a fix)-gx) > A-Bufix)+gx)»>4+ B,
Torza npu x—a (fix) — g(X))Ax) + g(x))—>(4 - BXA + B)y= 4" - B,
1) (R0)" =) (RN = . = f(3) - f(x) o [ () ‘

npas

npu x—a fx)—a no yciioBUIO, TOrAa NpH x—>a
7 = . . . = . . . = n .
(fx) f(x) f(x)-... f(x) A-A-...A=A",tnene Z,

n 533 npas
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15. IIpaBniia BLIYHCJICHHS NPOH3BOJHBIX

208.
a)f(x)= (Jc2 + x3)' =2x + 3x%

/@ =(Lese-2y=—2+5=_Lis,
X x x
B) f(x)=(x*+3x~-1) =2x+3;

1

1
D7) =6 +Jx ) = (Y +[ﬁ] = 35? +Hl;'

209.
a)f(x)= &’y +2x - x)+x(4+2x x)’
=3x*4 + 2x — ) + x*(2 - 2x) = -5x* + 8% + 12x%;

6)/(x)=(Jx Y@ ~x) + Jx (2 —x) =
=ﬁ(2x2_x)+\/;(4x_])=5x‘/__%‘/;;

B) f(x) = (FY(3x + x°) +*(3x + X°) =
=2(3x + )+ X3 + 3x2) 9x* + 5x*:

nf(x)= (2x 3y(1 - x)+(2x 3N -%) =
=2(1-x") = 3x°(2x - 3) =-8x* + 9x* + 2.

210.
1y = 1+ 203 =5%) —(1+2x)3-5x) _
a)y'(x)= G52y
_23-50+50+2x) 11
(3-5x)? T G-5x2
s (Y@x=1)-x*(2x~ 1y _
0)y'(x) = 2 1)
2x(2x )-x2.2 _2x(x-1
@x-17  @x-1)2°
B)y’(x)—(3x 2)(5x+8)-(3x— 2)(5x+8)
(5x+8)
3(5x+8) ~5(3x- 2) 34
(5x+8)% T (5x+8)2°
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G-dx) x? -3 -dx)x’) _
=*)
o4’ - 2x(3-4x) _4’-6x

x‘ xs

DyYE=

211.
2)y(x) =0y -3y -x +5 =8 - 12 - 1;

Oy =3 -4 ) + (5] -
1
LI Y SR L SR S
3+8x +2x 3+x3+-27;,
8) Y (x) = (') — 4(°) +2x' - 1' = Tx* - 20x* + 2;

r)y‘(x)=—;-(v’) +3(xl3) +I'=%-2x-—3-3x" =x—;94-.

212.
a)f(x) = (%) -3¢ =2x-3;

f(—§)=—4;

f@=1

6)f(x>=r—4(&)=:_72:;
2

0,0)=1 -—==-19;

S( )IJE,TH

r@=1-2=;

1]

a)f(x)=xl—-(-:?) -+ dr ()2

f(-—ljs-)=l+(—\/§)z=4;

NG =8-N@0)-G-x@+x) 5

2+x)? 2t

F(3)=-5,£(0)= —% .
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213.
a)f(x) =20y - ¥ =4x-1;
4x-1=0;

x=0,25;
S(x)=0npux=0,25;

6)7(x) = —§ o) + () +12 =27 + 2x;

23 +2x=0;

x(1-x)=0;

x=0wmx=1;

Sx)=0mpux=0; 1;

B) f(x) =% Oy = 1,507 —4x' =x* - 3x - 4;

*-3x-4=0;

x =-1 nubo x = 4;
f(x)=0nmpux=-1;x=4;

1) f(x)=2x' - 5% =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;

x>§;

6)/(x) = () + 1,502 = 3x + 3x = 3x(x +1);
S(x)<0: 3x(x+1)<0;x € (-1;0);

B) f(x) = (") = 5x' =2x - 5;

f(x) <0: 2x—5<0; x € (—o; 2,5);

nf(x)=4x -%(xa)’ =4-x'=2-x)2+x);
F(x)<0: (2-x)2+x)<0;
X € (-0, -2) U (2; +).

215.
(o =3x)'(1+4x°) = (x* - 3x)(1 + 4x°)'
a)f(x)= 3 =
(1+4x7)
_ (3x2 -3)(1+ 4x3) - (x> —3x)-20x* _ —8x7 +48x° +3x2 -3

(1+4x°)? (1+4x%)? ’
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!

076 =227 - (22 Jo- ] -
(o] )

3 xw/;
= 4 -2 _——_—— e
x2+x+x\/; xx P
6 3 Sxlx |
——-;?+4x+2xJ;— 5y
-2y - -5-2x50-5y
B)f(x)= Y. =
=—12x5(1—x3)+3x2(5—2x6)=—12x5+6x8+15x2 )
(1-x°) (1-x*)?
1) £)=(Vx G = 1)+ ¥x (3 — x)' =;1/-_—(3x5 _x)+dE (15— ) =
X

= %w/;(llx"— 1).

216.
a)f(x) =) -3 -;7 () +5x' =5x* 106 + 5 = 5(x — 1)’(x + 1)}

F=0:5(x—1Y(x+ 1)’ =0;x=-1 mbox=1;

6)£(x) =2(:*) - («*y = 8x’ - 8x” = 8x’(1 - X)(1 +x%) =

=8x°(1 —x)(1 +x)(1 +x%);

x=-1mbox =0 mbox=1;

B)f(x)=(x') +4x' =4x’ + 4 =4(x + 1)(x* —x + 1);

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

NLG) = () - 1203 = 4x® — 24x = 4x(x* - 6) = Ax(x /6 Y(x +6 );
L) =0:4x(x -6 )(x +v6 )= 0, x =—J6 1m6o x=6 ;

217,
a) f(x) = () - 6(x*) - 63x" =3x% — 12x - 63 = 3(x* — 4x - 21);
FX)<0:x*—4x-21<0; (x+3)x-7)<0;x e (-3;7);
6)£(x) =3x' - 5(x)) + (x*) =3 - 10x + 3x%

£()<0:3-10x + 32 <0; 3(x--;-)(x-3)<o;xe (%;3);
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8) /(%) =§ (Y — 8 = 22— 8= 2(x — 2)(x + 2);

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

x e (=2;2); .
1) £ (x) = 3(2) ~ 9% —é ) =6x-9-2
f(x)<0:6x-9-x*<0; x¥*~6x+9>0;
x € (—o0; 3) (3; +).

218.
a)g(x) =x"+3x+10; g(x)=(?) +3x' +10'=2x+3;
6)fx)=4x*—0,4x+2; f(x)=(4x"Y = 0,4x +2'=16x"—0,4;
B) h(x) =4x* — 2x; H'(x) =4(x?) - 2x' = 8x~2;

r) o(x) = 3% —-;—x +1,5; ¢'(x) = 3Gy —%x’ +1,5= 9x2—%_- .

219.

a) Y1sepxaenue HerepHo. K npuMepy, MycThb fi(x) = -1— H fo(x) = 1 .
x x

Tornma fi'(x) = - L —, ' (x) —-L — B T. Xg = 0, 04eBHAHO, Y KaOXAOH U3
x? x?

OyHKUM MPOM3BOAHON He cyumlecTByer. OuHako, @(x) = £i(x) + fi(x)

X x

6) Iyctb @(x) = ﬁ(x) + f2(xX) HMeeT NMPOU3BOAHYIO B T. Xo U GyHKIMA
Ji{x) Taxke uMeeT MPOU3BOAHYIO B T. Xo, HO QyHKUHA f7(x) He MMeeT B
3TOl TOuKe npousBoaHoH. O603HaYMM ©'(Xg) = a, f;'(xo) = b.

Torna f2'(x0) = @'(x0) — fi'(x0) = a — b, T.e. dyHKUMSA f5(x) HMEET NPOU3-

BOJHYIO B T. Xo, YTO IIPOTHBOPEUUT npezmonox(eumo T.€. P(x) He umeer
TIPOU3BORHOMN B TOUKE X.

16. IIpon3sognan cioxuoi PyHKnHU

220.
a) h(x) = cos3x; 6) h(x) = sin (2;:-%);

y=£x)=3x, g(y) = cosy; y=fix) ='2x—-’33, g0y) = siny;
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-)h(x)=tg§;
y=ﬂx)=i2‘-; gy) =tgy;

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

8) h(x) = (2x + 1)’;
y=fx)=2x+1; gp)=y%
222.

a)y=v9-x?;

y20: 9-x*20;
(x-3Xx+3)s0; -3Sx<3;

B) y=y/0,25—x2 ;

y20: 0,25-x*20;
(x-0,5Xx +0,5)s0;
-0,5<x<0,5;

223.

a)y =Jcosx :

y20: cosx20;

Iy 2nn<x s-§+ 27n, ne Z,
2 2

r)h(x) = cos(Bx + %) ;

y=Ax)=3x +%; g() =cosy.

6) h(x) =Veosx ;
y=£x) =cosx; g0)= ¥;

0) hx) = tg—;
X
y=xx)=§; £0) =t.

1
6)y= ;
Jx2—7x+12

p>0: F-Tx+12>0;
(x-3)x-4)>0,

x<3;
[x>4;
ry= I ;
J‘tx+5—x2
y>0: 4x+5-x2>0;

(x+1)}x-5)<0;
-1 <x<5.

1
6)y =
sin(x——)
6

y=0: sin(x—%);to;

x¢%+uk, k e Z;

Ortger: {[—§+ 2nn; §+2un]/n € Z} .
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B)y = 1g2x; - r)y¥Jsmx ;

Zx¢-125+1tn,neZ; y20: sinx20;
x¢-}+-12£n, neZz 2nksx<m+2mk, ke Z
224.

) f(x) = ((2x~ 7)) = 8(2x - T)*'(2x - 7y = 16(2x - 7)';

. - 341 re 15
6)/(x) ( et 1)3J 3(5x+ 1) (5x+1) e
B) £(x) = (9x + 5)*Y = 4(9x + 5)*'(9x + 5)' = 36(9x + 5)’;

1 5.1 30

=l —— | =-5(6x - 1)*'(6x - 1) =— )

/() [(6x-l)5) (6x-1)y"(6x-1) Gx_ 1)

225,

7
-4 -2 (1 - 2x) = 2(%;:-7) + 8(1 - 2x)’;

/0= i(s - g)g] -3 _.;i)‘H >-%) - ——-——2( - ),0 :
6)/(x) .—. :G-x - 7)8 -1 -2x)‘J = s(i-x - 7)8-l G—x - 7)' -

B) £(x) = ((4 - 1,5%)"°) = 10(4 - 1,5x)'"'(4 - 1,5x) =—15(4 - 1,5x)";

1) /(x)=((5x—2)" - (4x + 7)°y = 13(5x - 2)*(Sx - 2) +

24
+6(dx +7)*\(4x + 7)Y = 65(5x - )PP + ———..
( )T ) ( )(4x+7)7

226

a)y=+1-2cosx;

y20: 1-2cosx 20; cosxs%;

arccos% +2rn<x<2n - arccos% + 27,
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§+2nnSx553—n+2nn, neZz

4
6)y=‘/——l;
x2

yz20: iz—lzo;
X

{xz _4<0, {(x—2)(x+2)S0, {-25xsz,:>xe (2 0) U (0: 2]

x#0; xz0 x#0;

B) y =1/sinx—0,5 ;

y20: sinx-0,520; sinx>0,5;

l6t-+21tk_<.x55—6n-+2nk, ke Z

r)y=1’—l-+l :
x
x+1

y20: l+120; ~—20;
x x

{x(x+ D=0 [x =k

x20; =x e (~wo;-1] U (0; +).
x#0;
x#0.

227.
a) h(x) = fg(x)) =3 - 2x%

6) h(x) = g(p(x)) = sin’;

B) h(x) = g(fx)) = (3 - 2x)%;

D)h(x) = p(fix)) = sin(3 — 2x).
228.

a) h(x) = fgx)) =

cosx— | #0;
x#2nk, ke Z;
D(h) = R\(2nki/k € Z);

) H) = Ao ==

{\/;20, X2

1
cosx—1

?

=% bty = [0; 1y U [1; +e0);

J;—lto, xzl;
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B) #(x) = p(flx)) =+cosx ;

cosx 2 0;

—%+2nn5xs-72-t-+2nn,nez;

D(h) ={[—§+2nn;-’-zt-+2un]/nez};

) h(x) = pif)) = J;cl—_l ;

x-1>0; x>1;
D(h) =(1; +»).
229.

)= % g0) =25 flgh) =5 (23) =x

6) fix) = %% g(x) =vx , rae x2 0. flg(x)) = (Vx Y =x;

D) =35 33 g) =3+ 2 flg) = VR +1-1 =4t =x
npux <0,

230. |
a) f()=17( = 2¢* +3)'"1(" — 207 + 3y = 17(x* - 2% + 3)'°(3x" - 4x) =
= 17x(x’ — 2x* + 3)'°(3x — 4);

0160 (1) (5 =2 -21)=

x“+3
2x° 2x
= +3)P+3) =- - ;
( Ji-xt (2 +3)

4x

/6= (122 ) (a2 4] = ——
vax? +

1
Df(x) =56 -Y"'3-x +%(2x - 7)2—l @x-7)=
| )

=-15x%(3 - )+ )
2x-7
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17. IIpon3BogHbie TPHFOHOMETPHYECKHX yRKIAH

231.

a) y'(x) = 2cosx; 6)y'(x)= —% COsXx;

B) y'(x) =—0,5cosx; r)y'(x) =-§— COSX.

232.

a) y'(x) = -3sinx; 6) y'(x) =1 — 2sinx;

B) y/(x) = sinx; r)y'(x) =2cosx —% sinx.
233.

DY =-—2;  6)(x)=—sinr——-—;

cos” x cos‘ x
' —_— . ’ P 2

B)y'(x) = oo s’ r)y'(x)= oo oS

234,

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

SE=fm)=0;
6)f(x)=x"+(tgx) =1+

.
b

cos? 2x

FO=f@=1 +%= 3

=3|sinl 2-F)1 = ) ol c L gin X =gin -
B)/(x) 3(sm(3 2)) 3(0053) 3( 3)sm3 sm3,

—0 an o3,
S©0)=0; f(n) sin= ==~

pe

’

nNfx)= Z(COS%) =2 -(-—%)sin-;i = —sin% ;

£0)=0; f(n)= —sin%= -1,
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2350

t)f(x)=%x‘+(°osx)'=%—sinn
. ) =0: -;-—sinx=0;
mx=(—l)‘-§-+1tk, ke Z

6)/() =¥ (@ = | ~——;
Cos” x

16)=0; 1———=0;
cos” x

70 cosx = -1 aufo cosx = 1;
x=x+2an, neZnubox =2k, ke Z;
8) f(x) = 2(sinx)’ - 1' = 2cosx;

S(x) =0: cosx=0;

rox=-§+m,nel;

r) f(x) =x' ~(cosx)’ = | +sinx;
S(x)=0: 1 +sinx=0;

n
mx=—;+nn,ne2.

236.
a)f(x)= 3x’sm2x+zx’cos2x;
6)f(x) =45 +
cos 2x
8) f(x) = (cos3x)’ x2 cos3x-x’ —3xsm3x2 cos3x’
x x
0/ = x'sinx—~ 2x(smx) smx.—-:cosx.
sin“ x sin“ x
237.
a) f(x) = 2sinx-(sinx)’ = 2sinxcosx = sin2x;
1 1 —4(cos x—sin x) ~4cos2x
6)/(x)= - ;
2= cos’x sin’x (_2cosxsm:c)2 sin? 2x

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

6) f(x) =(c052£-—sin2 i—) = —%sin% ;

B) f(x) = (sin5xsin3x + cosSxsin3x)’ = -2sin2x;
1) f(x) = (sin3xcos3x)’ = 3cos6x.

239,
a) f(x) = 2(sin®)’ —v2 x’ = 2sin2x -2 ;
f(x)=0: 2sin2x — 42 = 0;

V2

%= (_1)"%+ nk; x = (~1)"%+§k, ke Z,f()>0: sin2x >

£+21tn<2x<—3£+21tn; £+nn<x<£+nn, neZ
4 4 8 8

6) f(x) = 2x' + (cos(4x — m))' =2 — (cosdx)’ = 2 + 4sindx;
S(x)=0: 2 +4sin4x =0;

ax =DM e mkx= )+ T E ke Z
6 24 4

S(x)>0: sindx > —% ;

2
B) f(x) = (cos2x)" = -2sin2x; f(x) =0: —2sin2x = 0;

2 = x=§n, ne Zf(x)>0: ~2sin2x > 0;

JIs 27n < 4x <E-+ 21tn;——ﬂ—+£n<x <7—n+£n, nelZ
6 6 24 24 2

—n+2nk<2x<2nk;——72£+nk<x<nk, ke Z
r) £ (x) = (sin2x) =3 x' = 2c0s2x — /3 ; f(x) = 0: 2c0s2x —/3 = 0;

N

2x=i16r-+21rk;x=t%+1rk, ke Z,f(x)>0: c052x>—5—;

T 11 T T
— 2N <2 <—+2n,——+ N <x<—+7n, ne Z
6 6 12 12

240.
a)fix)=x+cosx+5; O)Ax)=sin2x+ 1,
B) f{x) = 20 — sinx; r) fix) =2 — 3cosx.
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§ 5. MIPHMEHEHHE HENIPEPBIBHOCTH
U [IPOU3BOIHOM

18. IlpuMenenue HenpepLIBHOCTH

241.
a)fi)=x'-x+1;
f(x) =4x° — 1, D(f) = R — HenpephiBHa Ha R, 2 3HAYHT H B
T.X1=0Hx;=-1.

x+l, x<-1;

6) fx) =
A {xz -x, x>-1.

f(x; =0)=2.0-1=-1- aubdeperuupyema B T. x; = 0 H, 3HA4HUT,
HenpepbiBHA B 3TOMH TOUKe.

fxz + Ax)>2 npu Ax > 0 u Ax—0;

Sfxz + Ax)—>2 npu Ax <0 u Ax—0,

HO3TOMY B T. X; = —| QYHKUWA ABAAETCA HEMPEPLIBHOH.

1-x2, x<0;

B)Ax) ={5 -2x, x20.

f(x) =-2-(-1) =2 — ¢pyHKUMA HepepBIBHA B T. X = ~1.

Sxy + Ax)—>5 npu Ax > 0 u Ax—0;

Sfixy + Ax)—>1 nipu Ax <0 u Ax—0,

3HA4MT, f{x) B T. X; = 0 He ABNACTCA HEMPEPLIBHOH.

) Ax) = 2x - x* + x°;

F(x)=2-2x+3x*, D(f) =R~ pyHKUUS HENpEPHIBHA MPK X € R,
A3HAYHT HBT. X, =0 H x; =~1.

242,
a)fix)= X -2
f(x) =3x"—4x, D(f)= R — dynkuus f{x) HeNpeprIBHA NpH X € R;

3

6 _Xx +27 :

M) 3x+x2

D{f) = (—o0; =3) U (-3; 0) U (0; +o);

T.e. ¥ € (~0; —3),2x € (-3;0), x € (0; +oo);

B) fAx) =2x" — 3x° + 4,

f(x) = 8x* - 6x, D(f)= R — dynxuus fx) HenpepLIBHA NPH X € R,
2 —

0 A =ES22

D(f) = (—o0; 2) U (2; +0); T.e. x € (~0; 2), x € (2; +w0).
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243,
a) fix) = 1,4 - 10x* — x* nenpepnisna Ha [0, 1] u f0) =1,4>0,
A1)=-9,6 <0 — ¢pyskums f{x) umeet Ha [0; 1] kopens;
£0,2)=10,992 > 0, £0,4) =-0,264 < 0 — xopeHb x, € [0,2; 0,4],
X0~ 0,3 ¢ TouHocTsio A0 0,1;
6) fix) = 1 +2x* — 100x* Henpeprisua na [0, 1] uf0)=1>0,
A1)=-97 <0 — pynkuus fx) uMeer Ha [0; 1] kopeHb;
f0,3)=0,37> 0, 0,5) = 4,75 <0 — kopeHb X, € {0,3; 0,5],
xo = 0,4 ¢ ToudocTslio 10 0,1;
B) fix) =x° — 5x + 3 Henpepnieua Ha [0, 1] u 0)=3 >0,
A1) =-1 <0 - pynxuusa fix) nMeer Ha [0; 1] KopeHb;
f0,6)=0,216 > 0, £0,8) =-0,488 < 0 — kopeHs x, € {0,6; 0,8],
xo = 0,7 ¢ TouHoCTHIO 210 0,1;
r) fix) =x* + 2x - 0,5 nenpepriBHa Ha [0, 1] u [0) = 0,5 <0,
A1) =2,5>0— dynxuna flx) nMeer Ha [0; 1] kopeHb;
f(0,2)=-0,0984 <0, f0,4) =0,3256 > 0 — kopeHb x, € [0,2; 0,4],
xo= 0,3 ¢ ToyHoCTHIO 70 0,1.

244.
a)x’—5x+4>0;
x-4)}x-1)>0;

1 : 4 X
Otser: (—o; 1) U (4; +o).
220
x“+4x-5
x+3
(x+5)(x-1)

b

-5 -3 1 X

Orser: (-5; -3] v (1; +).

B) X’ ~3x-4<0;

(x+1)x-4)<0;

+ Y +
-1 4 X
OtBer: [-1; 4].
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2
0 x -7x+6<o;
x-2
(x—l)(x—6)<o.
x=2 ’
> > +
~ 1 2 6 X
Oreer: (~o; 1) LU (2; 6).
248.
a) (x2—2)(x-4)
xX“+2x-3
(x—-2)x-4) .
(x-lXx+3)Zo’

20;

- - 1

=3 1 -2 4 X
Orser: (-o0; -3) U (1; 2] U [4; +mo).
8
x:-6x+8
2
-———; —6x >0;
x°-6x+8
x(x-6) S
(x-2)(x-4)

<l;

»

0 2 4 6 X
Ortser: (—o0; 0) U (2; 4) U (6; +0).
2x% +5x

x*+5x+4
(x-2)x+2) >0;
(x+1)(x+4)

21;

-4 -2 -1 2 X
OTser: (—oo; 4) U [-2; -1) U [2; +0).
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x?-2x-3 <0-
x+3)(x-4)
(x+Dx=3) _,.
(x+3)(x-4) '

+ —

-3 -1 3

Orsert: (-3; 1)U (3; 4).
246.

a) fix) jfx— x: ;

x-—2_50;
x-3

(x+1)}{(x-4) 50
x-3 o

1 3 4
D(f) = [-1; 3) U [4; +o0).

6) Ax) =

+1;
xz—

+120;
x? -4

(x—l)(x+l)> .
(x=2)(x+2)

2 -1 1
D(f) = (—0; =2) U [-1; 1] U (2; +0).

2
B)f(X): ’.x_tzxﬁ.ﬁ ;

2
x +Tx+12 >
x

0;
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43+ o
X

- - T
-4 -3 0 X
D(f) = [-4; 3] v (0; +0).

8
= 1._ .
r) Ax) ‘/ =

8
1-
x2 -1
(x=3)(x+3) .
x=-Dx+1)

20;

-3 1 1 3 X
D(f) = (~o0; =31 U (=1; 1) U [3; +).
247.

D) ={(x - m)z, x24,

Buaum, 4to flx) aBnserca HerpepbiBHO# Ha R npu moGom m, kpoMe
X = 4; yC/I0BHE HENPEPBIBHOCTH B T. X = 4:

4 - Ax) = 4 + Ax) npu Ax—>0 u Ax > 0;
4 - Ax) = Ax, fi4 + Ax) = (4 + Ax — m)’ npu Ax—0;
4-mi=0, m=4,

2
x°—3x
6) fx) =5
x“=m
- ®ynkuma f(x) — npoGHo-panHoHanbHas, NO3TOMY OHa GyZAeT Henpe-
priBHa Ha R, eciu D{f)=R; Bbipaxenue x’~m#0 npu mobeIx x, ecnu m< 0;

2
B)],(x)={3x +m, x<0,

x+2, x>0

4-x, x <4,

)’CJIOBHe HEMPEPLIBHOCTH B T.X = 0:

A0 — Ax) =0 + Ax) npu Ax—0 u Ax > 0

O — Ax) = 3(Ax%) + m, 0 + Ax) = 2 + Ax npu Ax—0;
30+m=2+0,m=2;

) An) ===

, D(f) = R, ecnu x*+m 20 npH noboM x, T.e. npu m > 0.
m

x4+
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248.
a)x“— 10x*+9<0;
(F=9)(* +1)<0;
(x-3)x+3)x-DHx+1)<0;
" _ _

-3 -1 1
xe[-3;11u]l;3];
6) x* ~ 8 2 7x%;
O -8)x*+1)20;
G —242)(x + 242 )P + 1) 2 0

x € [—0; 242 ] U [24/2 ; +oo0);
B) x* —5x* + 6> 0;
(*-2)(x*-3)>0;

(-2 )x +.~/5)(x~\/§)(x +43)>0;

- - £

~3 -2 2 N}
¥ e (=043 ) U (=2 ;42 ) U (V3 ; +o0);

r) 5x’ — 4> x*;

(7= 1)(x*-4) <0;

(x=Dx = Dx=-2)x +2) <0
-2 -1 1 2

xe(2;-1)u(;2).

249.
a) (x* - 1)(x +4)(x’ - 8) < 0;
(x=D(x + D(x +4)x = 2)(x* + 2x + 4) < 0;
" _ _

—4 -1 1

xe[4;-1]u[1;2]

t2
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6) Vx -4 (x—3) <0;
{x2—4>0; {(x—Z)(x+2)>0;

x-3<0; x-3<0;

-2 3 X

x € (—0;-2) U (2; 3);
B) ¥’(3 —x)(x +2) > 0;
xz(x ~-3x+2)<0;

" _ — ¥

) 0 3 X
xe (-2;0)u(0;3);
] (x—-2)3(x+5)20;
(x+3)?

— - +

-5 -3 2 X

x € (—0; 5] U [2; +o);
250

a) fix) =v9x—x? ;

9x—x220;
x(x—9)<0;

+ Z +

D(f) = [0; 9.
6) fix)= x? _3 ;
x

_ 2
x2—§-20; (x—-2)(x +2x+4)20;
x x

0 2 X
D(f) = (=; 0) U [2; +).

5*
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B) f(x) =y16x-x> ;

16x—x° 20;
x(x-4)x+4)<0;

—4 0 4 X
D(f) = (~0; —4] L [0; 4].

r)j(x)= l—'—3 ’
V X

27

1 -——20;

x3

27 .

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

0 3 X

D(f) = (—o; 0) U [3; +0).

251.

19. KacaTtenbnas K rpapuxy GyHKIuH

1) KacarenbHas ropu3onTanbHa:

a)BT. BuT D 6)sr.B,1.Curt.D;
B)BT.A,T.CHT. E; NBT.A,T1.Curt E;

2) KacatenbHas o6pa3yeT ¢ ocbio abcuuce ocTphlit yrom:

a)BT.AuUT.E; 6)BT. E;

B)BT. BUT. F; r)eT. D;

3) KacatenbHas obpa3yet ¢ ocbro abcumMcce Tynoit yros:
a)BT. C; 6)B T 4;

B)BT. D, ryYeT.Bur. F.

252,

1) NMpouseonxas GyHkuun pasHa HymoO:
a)npux=bux=d, G)npuk=buk=d,
Bynpux=a,x=bux=d, rynpux=bux=d
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2) IponssoaHas GpyHKUMH GoJbIUE HYNA:
aynpux=c¢;, O)nmpux=aux=e;
B)ipHX=¢;, TF)OpPUX=C.

3) Ilpon3soaHas PyHKLNH MEHBIIE HYIN:
aynpux=e;, O)npux=c;
B)IpUX=¢;, T)ANpUX=aux=e.

253. '
/(@)= (Y =2x; 6)/(x) =§ @Y ¥ =2 1;
tgot = £(-3) =2-3) = 6; tga=/(2)=2*-1=3;
B)f(x) = (x') = 3x%; D)= () +2x' =2x+2;
tgo=f(-1)=3-(-1)*=3; tga=r(1)=2(1+1)=4.

254.

a) f(x) = 2(cosx)’ = —2sinx; 6) f(x) =tgx) = - 12 ;
cos” x
tgo=f (§J=—2siﬁ-12—t= -2; tga = f (%) =_—cos121t =—1;
8) f(x) = 1" + (sinx)’ = cosx; r) f(x) = —(cosx)’ = sinx;
tga = f(x) = cosm = ~1; tgo. = f(-7) =sin(-n) = 0.
255,

!

2) £ (x) = 3'(1) -3
X X

3 3 -
y=—+(x-x)" ~—5 |~ ypaBHeHue KacaTenbHOH K rpaguky ¢yHk-
XO xo

LUHH

fx) =3 B TouKe ¢ abcLuccoit xo:

X

_ _3
npuxo——lzy——l—-3(x+ 1)=-3x—-6;

npu xp = 1:y=%—3(x— 1)=-3x+6;

6) f(x) =2x' — (x) =2 - 2x;
y = 2x9— xo2 + 2(1 - xp)(x — xo) — ypaBHEHHE KacaTeJIbHOH B TOUYKE C
abcumccoit xg:

npu xp=0:y=2(1 - 0)(x — 0) = 2x;
npuxo=2:y=22-2242(1 -2)(x —2) =-2x + 4;
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B) f(x)= (x y+1'=

y=1+x0"+ 2xe(x - xo) ypaBHEHHe KacaTelibHO# B Touke ¢ abcumc-
coil xo:

npuxe=0:y=1+0+20x-0)=1,;

npuxe=l:y=1+1+2.1(x—1)=2x;

1) f(x) = () - 1" =3x%

y =X -1 + 3x,’(x — Xo) — ypaBHeHHe KacaTeNbHOM B Touke ¢ aGcuuc-
CO#t xg:

npuxo=-liy=(=1" = 1+3@x+1)=3x+1;

mpuxo=2:y=2"~1+32%x-2)=12x-7.

256.

a) f'(x) = 3(sinx)’ = 3cosx;

y = 3sinxy + 3cosxg(x — Xo) — YpaBHEHHe KacaTeabHOMH B Touke ¢ abc-
HHCCOM X!

"PHXO=%ZY=35in§+3cos£(x4£)=3;
MpH Xp = T v—asmn+3cosr(x ) = =3x + 3m;

6)f(x) = (tgx)' = ——;
cos” x

y = tg(xo) + (x — xg) — ypaBHeHHe KacaTenbHOR B TOouke Cc abc-
cos” xg :
LMCCOH Xg:
ApH X =Z,
0 g
y=tg§-+ c-Zy=1+2(6x-Zy=2x+1-Z;
coszﬁ 4 4 2
npu x =I.
0=3
1
y=tglt—+ (x—£)=«/§ +4(x—£)=4x+~/§--4—n,
3 T 3 3 3
cos 3

B) f(x) = 1' + (cosx)’ = ~sinx;

y =1 + cosxp — sinxg(x — xg) — ypaBHeHue kacaTenbHON B Touke ¢ abc-
LLMCCOM Xo:

mpu xo=0: y =1+ cos0 — sin0(x — 0) = 2;

id s m n T
npu xg=—: y=1+cos— —sin—(x——=)=-x+—+1;
pH Xo > y 2 2( 2) 2*
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r) f(x) = —2(sinx)’ = —2cosx;
y = —2sinxg — 2cosxy(x — xo) — ypaBHeHHe KacaTebHON B Touke ¢ abc-
LHCCOM Xp:

npH Xxp = ——125 Y= —25in(—12t-) - 2cos(—§)(x +§ )=2;
npu xp= m: y =—2sinw — 2cosn(x — 1) = 2x — 27,

257.
KacatenbHas B Touke (xo; f{x,)) nmapannensHa ocu OX, ecnd B 3TOil
Touke f(xg) =0
a) f(x)=3x*—6x+3;
f(x)=0: 3x*—6x+3=0;
x=1; AD=1-3+3=1;
B T. A(1; 1) rpaduxa dyukunu fx) = x° — 3x* + 3x KacaTenbHas K rpa-
¢uxy napannensHa ocu OX;
6) f(x) =2x + 16;
f(x)=0: 2 +16=0;
2(x +2)(x* ~2x +4) = 0;

x=-2: f-2) =% (-2)* - 16:2 =24

B T. B(-2; —24) rpapuka ¢yukuuun fix) = x* + 16x kacarenphas k

1
2

rpaduky napamiensHa ocu OX;

B) f(x) = 12%° — 12x;

fx)=0: 12x(x—1D(x+1)=0;

x=0, x=1, x=-1: A-1)=A1)=-1; f0)=2;

B T. A(-1; 1), 1. B(1; -1), T. C(0; 2) rpaduxa pyHkuuu

fix) = 3x* — 6x* + 2 KacaTenbHas K rpaguky napamnensHa ocu OX;

Nf&)=3x-3;

@) =0 3x-1)x+1)=0;

x=1, x=-1: f~)=(-1*-3-(-1)+1=3,

A=1-31+1=-1;

8 T. A(-1; 3), 7. B(1; —1) rpaduka dynkuuu fx) = x° — 3x + | kaca-
TeNbHAA K rpadHKy napaienabHa ocd OX,

258.
a) f(x) =—2sinx + 1;

=0 ciny =l
f(x)=0: sinx 53
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x=(D= +1rk ke Z

x|=-76-t-+21tn, ne’Z x2=5?n+21tk,keZ;

f(£+21m)=200 Ziomn|+Z+2mn=
6 6 6
3+%+21m, neZzZ

f(—5£+21m =2¢0s -5£+21rk +—5—7E+2nk=
6 6 6

=- 3+5?n+27tk, ke Z

BT. (1;-+2nn; ﬁ+€-+2nn],nelu

T (-56—1t+21rk; 1/5+5?n+2nk] keZ

rpaduka ¢pyHkuud fx) = 2cosx + x KacarelbHas K rpaduky napan-
nenbHa ocu OX;

6) £(x) = 2cos2x ++/3 ;
3

fx)=0: cosx=—-3—;
=3 bomn, 2= R4 omk,
6 6

x=-§£+7m, nelZwu x=z+1tk,keZ;
12 12

f(s—n+7tn) =sin(3?n+ 21m)+w/3_,(?—;-+ nn)=%+ﬁ(%+nn);

12

f(-7—+nk)-sm(ﬁ+21th+w/_(———+1tk)———+\/_(—+ nk)

12 12

BT. (%+nn; ;+\/_(——+1tn)),neZu
T. ZE+7tk; —-l+\/§(—7—n+nk] ,keZz
12 2 12



rpapuxka dyHkuun f{x) = sin2x +4/3 x kacarenbnas x rpaduky napan-
nenbHa ocu OX;

B) f(x) = —sin(x—%) : £x) =0: —sin (x —g) =0;
x=Z+ nn, neZ,
3

f(1t-+1tn =C0$(£+7tn—1[- =cosnn, n e Z;
3 3 3

Ecnun=2k k € Z, 0 costn =1,
ecnin=2k+1, k€ Z, to cosnn=-1;

BT (§+2nk;l) M T (-;£+21tk;—1J(k € 2)

rpadmka dyHxkunu fx) = cos (x—%) KacarenbHas K rpaduKy napan-

nenbHa ocu OX;

1) £(x) =+2 - 2cosx; f(x) =0: cosx =-‘12—2-;

x=_7_t.+2nn’ x=_.£+ ZT[k, n,kE Z;
4 4

S (E + Znn) = ﬁ[ﬁ + 21tn) - 25in[—n- + Znn) =
4 4 4

=ﬁ(-:——l)+2ﬁnn;

f(—£+ 21tk) = ﬁ(—£+2nk —2sin(—-7£+ 2nk =
4 4 4

=J§(1-§)+2ﬁnk;

BT. (%+21m; ‘/5(%—1)+2ﬁ1m), neZn
T, (——:—+ 2nk; ﬁ(l—%)-&-zﬁnk] ke Z

rpaduka ¢pyHkuMH fx) =42 x — 2sinx kacarenbHas x rpadmky napan-
nenvHa ocH OX.

137



259,

a) fix) = 3x - x°;

fx)=0: 3x-x*=0;

x=—«3; x=0; x=~/§;

f(x)=3- 3x%

F=B)Y=3-33) =6, tgo, =6, o, = + arctg(~6) — yron,
TIOJ KOTOPBIM B T. (— NE) ; 0) rpacdux dynkuun fx) = 3x — x° mepecekaer
ocek OX;

SF(0) =3, tgoy, =3, oy = arctg3d — yroa, noa kotopeim B T. (0; 0)
rpaduk dyHkuuH fx) = 3x — x° nepecekaeT ock OX;

f(w/g) =3~ 3(—«/5)2 = -6, tga; = -6, O3 = + arctg(—6) — yron, noa
KOTOPBIM B T. («/5 : 0) rpaduk dynkuun fx) = 3x — x’ nepecekaer och
OX;

o LA
6)f(x)—sm(x+4),

f(x)=0:sin(x+%]=0;x:—%+7tn,neZ,

T T 1, n=2k
x)y=cos|x+—1; f|-——+ = COSTn =
S (x 4) f( 7 nn) SN Ll’ e 2kt L ke Z:

I'paguk dynkuun fix) = sin(x+%] nepecexact oce OX B T.

(—%+2nk;0) foJ Yyriom —}, aBT. (371[+27rk; 0) 1ojJ yriom 2471;

B)j(x)=x2—3x+2;
) =0:x"-3x+2=0; x=1; x=2;

f(x)=2x-3; f(H=-1,tga, =-lnaq =%t — YroJi, 1noj KOTOpLIM B

1. (1;0) rpacdhuk dynxumm fx) = x* — 3x + 2 nepecekaet och O.X;
f(2)=1, tga, =1 u oy = 45° — yrona, noa XoTopsiM B T. (2;0) rpaduk
dynkunu fx) = x° — 3x + 2 nepecexaer och OX;
r) f{x) = —cosx;
Ax)=0: —cosx = 0;

x=£+27tn,
2

x=-24 2nk,
2
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S (x) =sinx; f( + Znn) =1, tgo, = 1 o) = 45° — yroa, noJ XKOTOPLIM B
T. (12‘.+ 2nn; 0] rpaduk dyHkuuu f{x) = ~cosx nepecexaer ocb OX;
n 3n
f(——2-+ an) =-l,tgay=-lno;= i yroi, noJ KOTOpbIM B

T. (—§+ 2k, O) rpaduk pyukunu flx) = —cosx nepecekaetr ock OX.

260.
a)

rl)=—

x=-1

. t 33
\dl

N

-3 \

ITycTs o yroa, nox KOTopsIM KacaTeslbHas K rpaduky ¢yHkuun fx) B

T. (xo; flxo)) nepecexaer ock OX, T0 yron B, nMoj KOTOPLIM 3Ta Kacaresb-
Has nepecekaet ocb OY, paBen:

[3=a—£; tgf =tg(a—-§]=—ctga=—

1.
S(x0)’
f(x)‘— A0)=-1; f(x)= )2 o8B =———r

>

I (0)

—-;i — yron, nox KoTopbiM B T. (0; —1) rpaduk GyHkuuu

fx) =—1]— nepecekaet ock OY;
X—

6)./x) =%tg(x—§) 0) =§tg(-§)= -5
\
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1 1 1
S&)=2  tgB=— =1,
| 2cosz(x__;j) -7

B =§4£ — yroJ, noj KOoTopbiM B T. (0; —% ) rpaduk byHKUKH

fx) =% tg ( x-~ %) nepecexaet ock OY;

B ) = G- 1 f(O)—— S@)=x—1,1g8= f(o) ;

B =§- — yron, noa kotopsiM B T. (0; 5) rpaduk QyHKUMH
Sx) =% (x—-1) nepecekaeT och OY;

r) fix)= sm(2n+ ) A0)= sm%—-%-

1 1 _ .
-/ —2005£ _‘/5 ’
6

Sx)= 2cos(2x+ J tgf =

B ==+ arctg [L =T _r.m yron, o4 KOTOpPbIM B T
3 6 6 ’ '

(0; -;— ) rpaduk dyHkunu fx) = sin (2n + %) nepecexaet ocb OY.

20. ITpubGanxeHHbIe BLIYHCTICHHS

261.
a) 2,016) = f12) + (2,016 — 2)-7(2);
) =4’ +2, fQ)=48+2=134;
A2)=16+22=20,
f12,016) = 20 +0,016-34 = 20,544;
A0.97) = A1) + (0,97 — D)F(1);
JA)=1+2=3 f(l)=4+2=6;
£10.97) =3 -0,03-6 = 2,82;
6) f(x)=5x*"-2;
A1,995) = 12) + (1,995 - 2) £(2); fi2) =2°-22=28;
7Q)=516-22=76;
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f(1,995) =~ 28 — 0,005-76 = 27,62;
£0,96) = £1) + (0,96 — 1)-£(1);
A =0, f()=5-2=3;
£0,96) ~ —0,04-3 =—0,12; _
B) f(x) =3x- 1; £3,02) = f(3) + (3,02 - 3).£ (3);
R3)=3"-3=24; 7(3)=332-1=26;
f3,02) = 24 + 0,02:26 = 24,52;
£0,92) = A1) + (0,92 - 1)-£(1);
=0, f(1)=3-1=2;
£0,92) = 0,082 =—0,16;
r)f(x) =2x +3; £(5,04) = f(5) + (5,04 — 5)-£ (5);
f5)=5"+3.5=40; f(5)=25+3=13;
£(5,04) ~ 40 + 0,04-13 = 40,52;
f1,98) = A2) + (1,98 - 2)./(2);
f2)=22+32=10; f(2)=22+3=7;
£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; _
8) 1,003°% = (1 + 0,003)*® ~ 1 +200-0,003 = 1,6;
r) 0,998% = (1 - 0,002)® ~ 1 - 20-0,002 = 0,96.
263.

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

6) /25,012 =51,0048 ~ 5(1 +%-o,ooo4s) =5+0,0012=5,0012;

B) 40,997 = {/1-0,003 ~ 1—%-0,003 =0,9985;

r) 14,0016 =2,/1,0004 ~ 2(1 + % o,0004] =2+40,0004 = 2,0004 ;

264.
a) tgd4° = tg(45° - 1°) ~ 1gd5° ———.— 1 ___1_ " L 0.9651;
180 005245° 90
6) c0s61° % COS = + ——| — sin~ =l--@=0,4849;
3180 3) 2 360
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B)sin31°zsin£+—”—cos£=l+@t—=0,5151;
6 180 6 2 360

r)ctgd7° = ctg—’f-——ﬂ—; =1 —% ~0,9302 .

265.

—%-0,04 = 0,8460 ;

5) sin(E - 0,02) ~ sin g - 0,02cos§ =X -%- 0,02 ~ 0,8560 ;

8) sin(E + 0,03) ~sin +0,03c0s T = L+ 0,03—‘/z ~0,5264 ;
6 6 6 2 2

=

1
2T

o) tg(-Zﬂ-0,0S)ztg%-!-0,0S =1+2.0,05=101.

cos

266.
1

a) == (1 +0,003)"*" ~ 1 - 20-0,003 = 0,94;
1,003

6) —1—40= (1-0,004)* ~ 1 +40-0,004 = 1,16;
0,996

B)

=(2 +0,0016)" =1 (1 +0,0008)" =1 (1 —3.0,0008) =
2,0016> 8 8

= %— 0,0003 = 0,1247;
1

= =(1-0,005)" =1+ 5.0,006 = 1,03.

r)

21. IIpon3BoaHas B pH3HKe H TEXHHKE
267.
a) Cxopoctb: v(f) = x'(8) = —-31- @Y +2(F) + 50 = + 4t + 5 (M/cex);

6) w(2) =22+ 4.2 + 5 = 9 (m/ceK);
B) OcTtaHoBka: v = 0: —+4t+5=0; 1=5 cex.
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268.
We) = x'(1) = 3¢ — 8¢ (/cexK);
v(5) = 3-5% - 8-5 = 35 (M/cex);
a(t) = v'(f) = 6t — 8 (M/cex?);
a(5) = 65 — 8 = 22 (m/cex?).
269.
o(f) = ¢'(H) = 6t — 4 (pan/cex);
®(4) = 6-4 - 4 = 20 (pan/cex).
270.
o(f) = ¢'(t) = 4 — 0,61 (pan/cex);
(2) = 4 - 20,6 = 2,8 (pan/cex).
271.
v({t) =x'(t) = 67 + 1 (cM/cex);
a() = v'(1) = 12t (cm/cexd);

aa=1 (cmicex?): 121 =1, t=—l-1£cex.;

6) a=2 (cm/cex’): 121=2, ¢ =%cek.
272.
v() =x'(1) = —% £+ 6t (M/cexk);

a)=v'({)=—-t+6 (M/cex®);
a)a=0:6-t=0, t=6cex.;

6) W(6) = —-;- 62 + 66 = 18 (m/cex).

273.
1
W) =) =—=;
2
1
an)=v@Q=-—;
4t
a(f) = -2v*(f) — yckopeHne npornopLUMOHaIbHO CKOPOCTH B Ky6e.
274,

Hmeem: v(1) = x'(t) = 6t2 -2t
a@)=v(®O=12t-

() =ma(t);
FQ)=m(122-2)=22r.



275.
Hmeem: v(r) =x'(f) = 2t + | (cM/cexk);
al)=v'(H)=2 (CM/CCKz);
a) F=m-a=2-0,02 =0,04 (u);

6) E(1) =— V(),
EQ) =E (22 +1)%0,01% = 0,025 (1x).

276.

p(D) =m'()) = 6] + 5 (r/cm).

a) p(10) = 6-10 + 5 = 65 (r/cm),

6) p(20) = 6-20 + 5 = 125 (r/cm).
2717.

vi(r) = x,'(1) = 8¢,

Vi) = x'(1) = 37

vi(t) > vo(f): 8> 37

31([——8']<0; 0<f<§.
3 3

8 . o
Ipu ¢t € (0; ~3—) CKOPOCTb AEpBOH TOYKHM 60JblUE CKOPOCTH BTOPOH

TOYKH.

278.
‘—;oru = ‘—;I - ;’. 5
c%m V| + Vz had 2V1V2COS60°;
=5 KM/y,
Vz(f) = S'(f) = 41 + 1 (km/c) = 3600(4f + 1) (km/u);

Vou = ‘jsz +36002(4t+1)% -2.5- 3600(4t+l)—(KMJ=
Ll

=\/36002 1612 + (36002 - 8 + 18000 - 4)1 + 25 + 3600 +18000 (“—”) )
q
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§6. IPUMEHEHMA lIPOHSBOIlHQﬁ
K HCCJIEJOBAHHIO ®YHKITUH

22, Ilpu3nak Bo3pacTanns (yoObiBanus) pynkuum

279.
1
=3-.__ ;
a) f(x) 5 X

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

f (x)=-% <0 npu, x € D(f) — pyHkuus y6piBaet Ha R;

6) f{x)=-x*+2x-3;

D(f)=R;

E(f)= (-0;-2];

P(x)=2(1-x);

(x)<0: 2(1-x)<0, x>1;

f(x)>0: 2(1-x)>0, x<1;

OyHKUUA BO3PACTALT IIPH X € (—oo;l]
1 yGBIBaeT NMpu X € [1;+oo);

B) f(x)=4x-5;

D(H)=R;

E(f)=R;

f(x)=4>0 npu x € D(f) — pyukums Bozpacraer Ha R;
r) f(x)=5x"-3x+1;

D(f)=R;

81
E(D) [l %0 ,+°°) ;
P(X)=10x-3;
f(x)<0: 10(x-0,3)<0; x<0,3;
£ (x)>0: 10(x-0,3)>0; x>0,3;
OyHKIMA BO3pAcTaeT, npH x € [0,3;+)
u yGuisaet npu x € (—0;0,3].

145



280.
2
a) flx)=-—+1;

D(f)=R/ {0};
E(D=R/ {1} ;

2
FX)=—=
(0=

f(x)>0, npu x € D(f);

3HaunT, QyHKLMA BO3pacTaeT Ha R/ {0};
6) f(x)=x*(x-3);

D()=R;

E(f)=R;

£ (x)=3x2-6x=3x(x-2);

£(x)<0, npu x €(0;2), £(x)>0, npu x €(-0 ;0)U(2;+ o ).
Dyukuus yosiBaeT, npu X €[0;2]; pyHKIMA BO3pacrtaer,
npu x €(- :0]U[2;+ ).

x-3

B) f(x)=

D(f)=R/ {0}
E(f)=R/ {1}

t‘(x)=i2 ; F(x)>0, npu x € D(f).
X

®ynkums Bospactact Ha R/ {0}.
r) f(x)=x’-27x:

D(f)=R;
E(f)=R;
£(x)=3x2-27=3(x-3)(x+3);
+ - + -
3 3 x

f(x)<0 Ha (-3;3), £(x)>0 Ha (-0 ;-3) U (3;+ =« ).
OyHxuus y6eiBaeT Ha [-3;3], dyHKuus BospactaeT Ha (- ;-3]
Ha [3;+ ).
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281.
a) f(x)=12x+3x2-2x>;
D(H=R; E(f)=R;
£ (X)=12+6x-6x2=-6(x-x-2)=-6(x-2)(x+1);
- + -

-
-1 2 . X
P(x)<0Ha (-0 ;-DHUR;+ o ); £(x)>0 na (-1;2).
QyHxuua yobiBaeT Ha [- 0 ;-1] H Ha [2;+ o ), byHKIMSA Bo3pacTaeT
Ha [-1;2]. -
6) f(x)=4-x*;
D(f)=R; E(f)=(- = 4];

£(x)=-4x";
u - -
0'&_
F(x)<0 Ha (O;+o0),  F(x)>0 Ha (- ;0).
DyHKuus youiaeT Ha [0;+ 0 ), pyHKumi Bo3pacraeT Ha (- ;0].
B) f{x)=x(x*-12);

D(f)=R;
E(f)=R;
f(x)=3x%-12=3(x*4)=3(x-2)(x+2);
+ - + .
-2 2 X
f(x)<0 ua (-2;2); £(x)>0 Ha (-0 ;-2) U (2;+ o).

OyHkuus yosiBaer Ha [-2;2], pyHkUMA BO3pacTaeT Ha (- ;-2]
Ha [2;+ ).
3.

) 0=
DE=R/{0};  E(O=R";
= 6.
PO
_ﬁ _ >
0¥

f(x)>0 Ha (- 0 ;0), f(x)<0 Ha (0;+ ).
@OyHKLUMA BO3pacTaeT Ha |-« ;0), byHkuus youiBaeT Ha(0;+ o ).
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282.

a)

-2

6)

aY

B)

2y

r)
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283.
a) f(x)=x’+3x%-9x+1;

D(f}=R;
E(f=R;
£(x)=3x*+6x-9=3(x+3)(x-1);
+ - + -
-3 1 X

F)<0na(-3;1), f(x)>0Ha(-0;-3)U(l;+ ).
DyHka youiBaeT Ha [-3;1], Gpyukunus Bospacraer
Ha (-0 ;-3]JU[1;+ «).

4 by
8
f(x)=x*+3x% -9x+1
0 1 a
] 3 N7 it
6) f(x)=4x>-1,5x*;
D(f)=R;
E(f=R;

£(x)=12x*-6x’=6x*(2-x);

\+,/-’—_->

v
0 2 X

f(x)<0 Ha (2;+ « ); f'(x)>0 na (- ;0)U (0;2).

@ynkuus ybuipaet Ha [2;+ o ), GyHKLUA Bo3pacTaeT Ha (- 0 ;2].
y

4

o

flx)=4x? -1,5x*

T

v
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B) f(x)=2+9x+3x>-x%;

D(f)=R,
E(f)=R;
P(X)=9+6x-3x>=-3(x*-2x-3)=-3(x-3)(x+1);
_ + _ .
—~1 3

f(x)<0na (-0 ;1) UB;+ o ); f(x)>0 Ha (-1;3).
Dyrkuus youiBaeT Ha [- o ;-1] U{3;+ o ), dpyHkuns Bozpacraer
Ha (-1,3];

y
257
_f(x)=2+9x+3x2—x3
-1 3 >
oAl 1 3\ 3

r) f(x)=x*-2x?%
D(f)=R;
E(f)=R;
f(x)=4x-4x=4x(x-1)(x+1);
- N - 7

| N
f(x)<0 na (- ;-NU(0;1); f(x)>0na (-1;0)U(1;+ »).
Oyskuusa yosisaet Ha [- o ;-11U [0;1], dyHkuus Bospactaer
Ha [-1;0]U[1;+ oo );
f(-x)=f(x) — byHKLHA YeTHAS,;
f(x)=0, npu x*(x- 2 )(X+J5 =0, x=1 §2, x=0;
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284.

=) 4 .
2) f(x)=2 0,5x-1’
D(H)=R\{2};
E(f=R/ {2} ;
4
()= ————;
) (0,5x ~1)?
V_“
} > X
£(x)>0 Ha D(f);
OyHkiug Bo3pacTaeT Ha (- ;2)J(2;+ = );
f(x)=0 npu 05x1 =2, x=6;
Jp,
4
/ f(x)—z—o,Sx—l
2
—,
-2 [0 R ]
_ _fmx+ ,x<3,
6) fx)=Ix-31-2 {x e
D(f)=R;
E(f)=R;
_ - Lx<3,
) {l,x >3;

QueBHAHO, 4TO B TOuke (3;-2) f(X) He HMeeT MPOU3BOAHOMN; PyHKLMA
yObiBaeT Ha (-« ;3];
¢yHKuHsA Bo3pacTaeT Ha [3;+ « ); f(x)=0 mpu x=1,5.

151



\ F&)=p-3-2

N 3 s
o) %
-2
B) f(x)=8x*-x*
D(f)=R;
E(f)=R;
£(X)=16x-4x’=-4x(x-2)(x+2);
AN - AN - -
_2\~_.-/ 0 2\-._ ’x

f'(x)<0 Ha (-2;0)U (2;+ =), (x)>0 na (- ;-2) U (0;2).
Oyukuus yobieaer Ha [-2;01U [2;+ o),
¢byHkUHA Bo3pacTaeT Ha (- o ;-2] U [0;2]; f(-x)=f(x) — ¢pyHKuus yeTHas;

f(x)=0 mpu x*(2 V2 -x)(2 V2 +x)=0, x=0, x=% 242 .
ﬁ S (x) 8x? - x*

N Procascscuavass

l—-—— x>1Lx<0,
r)f(x)*}— I

-——-10<x<l
D(H=R/{o};
E()=R";
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—t—,x >Lx<0,
fx)=4*
e O<x<l;
OueBuaHo, yTo B Touke (1;0) f(x) He uMeeT nMpou3BOAHOI;
¢ynkuus yosiBaer va (0;1],
¢yukuus Bo3pacraer Ha [1;+ o YU (- ;0).
AY

\ f(x)=E—ll:

\N—_

0 x
285.
a) f{x)=3x+cos2x;
D(f)=R;
E(f)=R;
f(x)=3-2sin2x; 3-2sin2x 2 1 mna moboro x € D(f), T.e. F(x)>0

npy X € R — ¢pynkius Bospacraer Ha R;

3
6) ()=~ %
D(g)=R;
E(g)=R;
g’(x)=-x2-1<0 st moboro x € D(g), T.e. dyHKuusa yooiBaer Ha R;

B) fX)=x"+2x>+3;

D(f)=R;

E(f)=R; .
£(x)=7x%+10x* > 0 mna mo6oro x € D(f), pyHkuMa Bo3pacTaeT Ha R;

r) g(x)=-4x+sin3x;

D(g)=R;

E(g)=R;

g'(x)=-4x+3cos3x; -4+3cos3x < -1 mns moboro x € D(g), g'(x)<0
npu X € R, T.e. pyHkums y6uiBaer Ha R.
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286.

a) f(x)=x>-27x+2;

D(f)=R;

£(x)=3x2-27=3(x-3)(x+3) — GyHKUHSA BOIPACTAET

Ha (- ;3]U[3;+ « ), pyHxuus yoriBaeT Ha [-3;3];

f(-1)=28>0, f(1)=-24<0, f(x) HenpepbiBHa 1 yosIBaeT Ha [-1;1] -

CYHIECTBYET €IHHCTBEHHAA TOUKa Xg € [-1;1]: f(x)=0;

f(4)=-42<0, f(6)=56>0, f(x) HenpepbiBHA U BO3pacTaeT Ha [4;6] —

CYLIECTBYET €AHHCTBEHHAA TOUKA X € [4;6]: f(x)=0.

6) f(x)=x"-4x-9;

D(f)=R;

£(x)=4x>-4=4(x-1)(x*+x+1) — pyHKuus sozpacraet Ha [1;+ o ],
¢bynxuus yosiBaeT Ha (-0 ;1];

f(-2)=15>0, f(0)=-9<0, f(x) nenpepsiBHa U y6bIBaeT Ha [-2;0] —

CYILECTBYET €IMHCTBEHHAsA TOUKaA X € [-2;0]: f(x0)=0;

f(2)=-1<0, f(3)=60>0, f(x) HenpepLiBHA M BO3pacTaeT Ha [2;3] —

CYLIECTBYET €AMHCTBEHHAsA TOUKA Xg € [2;3]: f(x0)=0;

B) f(X)=x"+6x>-8;

D(f)=R;

£(x)=4x>+12x=4x(x’+3) — dyHKuMA yGmBaeT Ha (-0 ;0], dyHKuuA
Bo3pacTaeT Ha [0;+ o );

f(-2)=32>0, f(-1)=-1<0, f(x) HenpepoiBHa U yObIBaeT Ha [-2;-1] —
CYIUECTBYET €XUHCTBEHHAN TOUKA Xq € [-2;-1]: f(%0)=0;
f(1)=-1<0, f(2)=32>0, f(x) HenpeprIBHa ¥ BO3pacTaeT Ha [1;2] —

CYILECTBYET EAMHCTBEHHAA TOUKA Xg € [1;2]: f(X0)=0;

r) f(x)=-1+3x’-x";

D(f)=R;

£(x)=6x-3x"=-3x(x-2) — byHKums Bo3pacTaeT Ha [0;2], dyHKuHsS y6LI-
BaeT Ha (- ;0JU[2;+ «);

f(-2)=19>0, f(0)=-1<0, f(x) HenpepbiBHaA U yObIBaeT Ha [-2;0] -
CYIIECTBYET CAMHCTBEHHAsA TOUYKA X, € [-2;0]): f(x()=0;
f(2)=3>0, {(3)=-1<0, f(x) HenpepbiBHA M YOBIBaeT Ha [2;3] —

CYLIECTBYET €AMHCTBEHHAS TOUKA Xo € [2;3]: f(x()=0;

23. KpnTaueckHe TOYKH QYRKHHH, MAKCHMYMbl H MHHHMYMbI

287.

CrieBa: TOYKa X3, X=0, TOUKa X; U TOUKA X4 (£ (X2)=f(0)=F(x5)=0, £ (x4)
He CyLIECTBYET ¥ 3TH TOUKHM ABJISIOTCA BHyTpeHHUMH uist D(f)).

Touka X,, TOYKA X4, TOYKA Xs, TOUKA X, TOUKA X7 (£ (X7)=0; £(x3), £ (x4} 1
£(X) He CYLIECTBYET, U BCE 3TH TOUKH ABJLAIOTCA BHyTpeHHUMH Ut D(f)).
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288.
a) f(x)=4-2x+7x%;
D(f=R;
f(x)=-2+14x;
D (f)=R;

1
f(x)=0: ==
(x) X 7

6) f(x)=1+cos2x;
D(f)=R,
f(x)=-2sin2x;
D(f')=R;

(x)=0: sin2x=0, x= 22"_ ,nNeZ;

B) f(x)=x-2sinx;
D(H)=R;
f(x)=1-2cosx;
D(f)=R;

f(x)=0: cosx=—;- , x=i--;£+ 27k ke Z,

3
=dy. X .
r) f(x)=4x T

D(0)=R;

f(x)=4-x%

D(f)=R;

£(x)=0: 4-x>=0, x=+2;

289.

CreBa: MaKCHUMYM: TOYKH X; U Xy (%)= (x4)=0; MMHUMYM: TOUKa X,
U x3: f(x))=(x3)=0.

CripaBa: MakCHMYM: TOYKH X; H X3: f(X;) He cymectByeT f(X;3)=0; Mu-
HHMYM: TOYKH X, H X4 £(X5)=0, f'(x4) He cymiecTByer.

290.
a) f(x)=5+12x-x";
D(f)=R;
£(x)=12-3x*=-3(x-2)(x+2);
D(f)=R;
+ — + >
-2 2 X
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Kputrueckue Touku x==%2, rxe x=-2 — TO4Ka MUHHMYMA, X=2 — TOUKa
MakKcumyma.

6) f(x)=9+8x*-x*;

D(f)=R;

£ (%)=16x-4%"=-3x(x-2)(x+2);

D(f)=R,;

_N - m -
-2\__/() 2 \..._ X
Kpuruueckue Touky x=+ 2;0, rae x=-2 ¥ X=2 — TOYKH MAKCUMYMa,

x=0 — Touka MHHUMYMA.
B) f(x)=2x>+3x-4;

D(f)=R;
£ (X)=6X*+6x=6X(x+1);
D(f)=R;
— +
< >
- 0 X
KputHueckue Touku x=-1;0, rae x=-1 — Touka Makcumyma, x=0 — Tou-

Ka MHHHMYMa.
T) f(x)=% x*-x%
D(f)=R;

£ (x)=2x-2x=2x(x-1 )(x+1);
D(f)=R;

KpuTtnueckue Toukd X= = 150, rae x=+ | — TOUKY MHHAMYMa,
x=0 — TOYKa MaKCUMyMa.

291.

8) fx)=vx;

D(f)=[0;+ );

E(H)=R;

1
f(X)= —=,
(x) T

D(f)=(0;+ ).

T.x. £(x) =0, To PyHkums f(x) He UMEET KPUTHIECKHX TOUEK.
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6) f(x)=tgx;
~D(0=R\{3’2-+;zk/ ke z} :

E(f)=R;

f(x)=

0052 X

D(f')=D(f).

T.k. £(x)=0, To dpyHkuus f(x) He UMEET KPUTHYECKHX TOYEK.

B) f(x)=3x-7,

D(f)=R;

E(f)=R;

f(x)=3>0 ana moGoro x e R,

D(f)=R.

T.k. f’(x)>0 i x € R, To pyHkuma f{x) He HMeeT KpUTHYECKUX TOYEK.
) Rx)=3x>+2x;

D(f)=R;

E(f)=R;

£(x)=15x*+2>0 p1a mo6oro x € R,

D(f')=R.

T.k. £(x)>0, To dyHkuus f(X) He HIMeeT KPUTHYECKHX TOYEK.

292,
a) f{x)=sin2x~cosx;

D(f)=R;
f’(x)=2sinx cosx+sinx=2sinx (cosx + %) s
D(f)=R;
f(x)=0ecmu x=nk ke Zux== %’5+ 27m , n € Z — 3TO KPUTHYECKHE
TOUYKH QYHKLMH,
_2n _ 2z
Touku x= T +2/m U x=- —3— +27mn , n€ Z — TOYKH MaKCHMYMa, TOYKH
X= 7k , kK € Z - Toukr MHHUMYMa yHKUHH.
0) f(x)= 2x+—
x?
D(f)=R/ {0};
£=2-18,
X

D(f')=R/ {0};
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0 2 X

ExvHcTBEeHHON KpUTHreCKO#H ToukOM mns f(X) aBngeTcd Xx=2,
T.K. F(2)=0;

B) f(x)=10cosx+sin2x-6x;

D(f)=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=(-1Y'"Z ¢k ke Z
2 6

Kpuruueckas Touka: x=(-1)*"" Tk ,keZ.

r) f{x)=x"-4x+8;
D(f)=R; E(f)=R;

P (x)=3x%-4=3 (x - %} (x N 33£J ;
23 23
2

f(x)=0 unu x=+ =5 Kpuryuueckue TOUKH: X=+

293,
a) f(x)=(x-2)’;
D(f)=R; E(f)=R;
f(x)=3(x-2)%, D(f)=R; f(x)=0 IpH X=2 — KpUTHYECKAA TOUYKA;
-x-2, x<-1,
6) f(x)= {x, -l<x <],

2-x, x21;
D(fy=R;
-1, x<-l,
f£(x)=11, ~-l<x<«],
-1, x>1,

T.k. B Touke x=-1 1 x=1 £(X) He CylleCTBYeT, TO X=* | — KpHTHYECKH
Touky f(x);

B) f(x)=§+% ;

D(H)=R/ {0};
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1 3
fx)==-—=,

®=3-7

D(f)=R/ {0};

£(x)=0: %‘—32' =0, X=* 3 — KpHTHYECKHE TOYKH;

X
x+6, x<-2,
N fx)={x*, -2<x<2,D(f)=R;

6-x, x>2;
jl, x<=2,
f(x)=42x, —-2<x<2,

{
=L x>2

(x)=0, npy x=0 - KpUTHYECKAA TOUKA.
T.x. B Toukax x=-2 1 x=2 f'(X) He CyLECTBYET, TO X=* 2 — KpHTHYE-
CKHE TOUYKH.

294,
2)
ay
/’\f
3 01 5 x
6)
oY
2
8)
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S
&
Y ! &
e £ r’x, 6 'x
r) _
aY
7z
il >
@ 3, LAT b X
295,
a) fix)= > X8,
D(f}=R;
E(f)=[-32;+x ); _
f(x)=2x>-16x=2x(x-2 2 Y(x+2 V2 );
D(f")=R;
s = +

-
22 0 22 X
Dynkuus yobiBaeT Ha (- ;-2 ﬁ 1U[0;2 2 ]; byHkumusa Bo3pacTaeT Ha
[242:50) U225+ ).
Toukn x=-2v/2 1 x=2+2 - Toukn MHHHMyMa, X=0 — TOuKa MaKkcumy-
Ma;
f{0)=0; f(x)=f(-X) — byHKUHS ABNASTCA UETHOIH;

f(x)=0: —;— x2(x-4)(x+4)=0, x=0, x=14 - ToukH nepecedeHa PyHKUHH

C OCBIO X;
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2f | 24 .
4 * i
H
]
. .:siih -----
6) fx)=—>—;
1+x2°
D(f)=R;
| _3.31.
E(f)—[—? 2],
_3(1-x)(1+x)
Fex) (1+x%)?
D(f)=R;
_ . _
-1 1 x

®yHkuua y6eiBaet Ha (- ;-11U[1;+ o), pyHKuUHa BO3pacTaeT
Ha [-1;1]. Touka x=-1 — TOYKa MUHUMYMA;

x=1 — To4ka MakcumymMa f(x);

f(x)=-f(-x) ~ byHKUHNA ABAAECTCA HEUETHOIE;

(0;0) — Touxa ¢yHxuHH;

6-11764 161



| B
B) f(x)=2x-—x7;
) f(x) p

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

PO 2 (-2 2);
D(f)=R:
S TN _
-2 2\ X

®yHKkUMs yObiBaeT Ha (- o ;-2] U [2;+ oo ), dyHKUMA BO3pacTaeT
Ha [-2;2]. Touka x=-2 — TOUKa MHHHMYMa,
X=2 — TOYKa MAKCUMYMa.

f(x)=0: - % xX(x-2 3 )(x+2 43 )=0;

x=0,x=+2 V3 - Touxa nepeceyeHms € 0Chio X;

aY
2 f(x)= 2x - ~x’
254y
MW/
-2 { R
-2V3 E 0 2 23 T X
: 2
von -2_
3
r) f(x)= x7=2x+2 :
x-=1
D(f)=R\{1} ;
E(f)=R/(-2;2);
2x-Dx-1)=(x?=2x+2) x*-2x x(x-2)
F(x)= = = ;
) (x-1)?2 (x-D*  (x-1?
D(f')=D(¥);
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+ - - o
0 1 2 X

®yHKuua Bo3pacrtaeT Ha (- ;0]U [2;+ ), dyHkuus yOnisaer Ha
[0;1) U(1;2]. x=0 — Touka MakcuMyMa;
f(0)=-2.

»Y -
T f(x)_-_x 2x+2

x-1
. /

b 9
F 4

12 X

v

24. IIpumepsi npuMeHEHH NPOU3BOIHOM
K HCCJIeX0BAaHHI0 PyHKIHH

296.
a) f(x)=x>-2x+8;
D(D=R;
E()=[7;+);
f(x) aBaserca PpyHkumein obulero s1aa.
x*-2x+8=0 — He umeeT pELUCHHH;
f(0)=8,; f(x)=2(x-1), D(f)=R;

X (-;1)
f(x) ~A 7

xﬁy / min

? Sx)=xt -2x+8

—

(Ii+ »)

6 163



2
6) f(x)=—2%+x+£;

3
D(H)=R;
E(f)= [— oo;j—j] ;

f(x) - dynkuus obwero Buaa;

) v 17’&-
max
lly
1 f(x):—-2-£%-+x+-2—
/&-. > 3773
3
LA B 3 x
r
B) f(x)=-x*+5x+4;
D(f)=R;
41
E =] — o —e | -
o[-t
f(x) - dyHkuun obwero Buaa.
X2H5x+4=0;
x= 5 _;/4‘1 D X= > +;[E ; f(0)=4;
£(x)=-2x+5=-2(x-2,5);
D(f")=R;
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X (-0;2,5) 2,5 (2,5;+o)
) g 10,25 ~a
max
aY

f(x):-x2 +5x+4

10.25

AL\
/ioﬂ;:}_ s\ g

x> 1,

fix)=2—+ 24—
=4 e g
D(f)=R;
E(D= [256 ); .
f(x) - pyHxuma obuwero Buaa.
2 x 1
— +—+ —=( — HeT pelleHMii;
4 16 4

1
f(0)=—;
(0) 2

1 1 1

POO=2+—=—|x+-|.
APRNT: 2( +s)

X 1 1 (1 )

-0, — -— - =400
8 8 8
256
min

uy
]
! f(x)‘-'-*-]'g*z
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297.
a) f(x)=-x"+3x-2;
D(f)=R;
E(f)=R;
f(x) — dyHkuns obwero Buza.
(x-1)(x+x-2)=0; x=1, x=-2; f(0)=-2;
f(x)=-3x"+3 =-3(x-1)(x+1);

X (- :-1) -1 -1;D 1 (I;+=)
£(x) - 0 + 0 -
£(x) ~h -4 v 0 ~A

i max
TR
’f(x)-—x’ +3x-2
6) f(x)=x*-2x*-3:
D(f)=R;
E()=[-4;+ )
f(-x)=f(x) — dyHKuHA yeTHas.
(-3)(x™+1)=0, x== 43 ; f(0)=-3;
f(x)=4x -4x=4x(x-1)(x+1);

X | o) | -1 ] G5O [ 0 [ () | T [(I;+w)
f(x) - 0 + 0 - 0 +
f(L) \A -4 /' -3 \ -4 j

min max- min
aY

Slx)=xt -2x2 -3

N N N
2 J0 12 X
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B) f(x)=x’+3x+2;
D(f)=R;
E(f)=R;

V4l

o pmve—rcngocade

T
.32.1. '

f(x) — dyHkuns obwero suaa.

£(0)=0; £(x)=3x*+3 =3(x*+1)>0 — dpyHKuUMA BO3pacTaeT Ha R;

) f(x)=3x>-x>;

D(f)=R;

E(f)=R;

f(x) — dyHkuma obuiero BUA;
x*(3-x)=0; x=0, x=3;
(x)=6x-3x’=3x(2-x);

X (-0 ;0) 0 (0;2) 2 (2;t0)
(x) - 0 + 0 -
0 | 0 P 4 ~4A
min max
aY
i
WY
} »

167




298.

a) f(x)=1+1,5x-3x%-2,5x>;

D(f)=R;

E()=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;
__;7“/*\‘ - >

-1 02\\ X

3

®Oyukuug yosisaet Ha (- ;-1]U [0,2;+ o ), Bo3pacraer Ha [-1;0,2].
5002

f (x)=x4-x2-6;
D(f)=R;
(=0 : (-3)(x*2)=0; x=%43;

+ - +

r o
-1 5 X
dyukws BO3pacTaeT Ha (- ;- \/-3-] U [\/5 ;+ 0 ),yObiBaeT Ha [ —ﬁ;ﬁ}.

e
B) f(x)= " +8x-5;

D(H)=R;

£(x)=x+8;

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

F(x)=0 : (x+2)(x*-2x+4)=0;  x=-2;

- i
X
______/A
DyHKUHA YGblBaeT Ha (- o ;-2] u Bo3pacTacT Ha [-2;+ ).
r) f(x)=x3-6x2-l 5x-2;
D(H=R;
E(D=R;
T(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

Dyukums BozpacraeT Ha (- ;-1]UJ [5;+ 0 ) 1 yObIBaeT Ha [-1;5].

299,
a) f(x)=2x-cosx; D(f)=R; f(x)=2+sinx>0
0) f(x)=x5+4x; D(f)=R; f’(x)=5x‘+4>0;

B) f(x)=sinx+ 3_2x_ ;. D(H=R; f'('x)=cosx+-§— >0;

r) fx)=2x’+x-5; D(=R; f(x)=6x*+1>0.
300.

a) f(x)=-;— x>- —;- x> ;

D(H)=R; E(f)=R;
f(x) — pyHkuus obero Buaa;

f(x)=0:%x2(2,5-x3)=0; x=0, x=25 =14

£ (x)=x-x*=x(x-1)(1 +x+x2),

D(f')=R=D(f);
X (-o;0) 0 (0;1) 1 (1;+)
f'(x) - 0 + 0 -
f(x) ~—a 0 3
P 4 m iy N

o'ﬂ -
.
$
{
[ XY I
y

6) f(x)=4x>-x*;

D(f)=R;

E(f)=(- = ;4];

f(-x)=f(x) — PpyHkuus yetHas;

fix)=0 : X’(2-x)(2+x)=0, x=0, x=t2;
£(x)=8x-4x> =4x( 2 -x)( 2 +X),

D(f)=R;
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X aoV2)] -2 [(V2:0] O J0; V2)] V2 |(V2i+w)
+ 0 - 0 + -
4

7 (x) 0
fx) | _—W ~al 0 |[_—¥| 4 “~A
max min max
lty
4 Slx)=ax? - x4
.zl-,ﬁ:; ° i ‘z ? x

1 5. 1 3
B) f(x)=—x"-1 —x7;
) f(x) S 3

D(f)=R;
E(O=R;
f(-x)=-f(x) — QyHKUNA ABNAETCA HEUETHOMH;
: 2
f(x)=0: —1-)(3 (xz —19)=0; x=0, x=2% iq ;
571 3 3
F(x)=x"-4x =x’(x-2)(x+2),
D(f")=R=D(f);
X (so0;=2) |2 (-2;0) 0 (0;2) 2 (2+w)
f(x) |+ 0 - 0 - 0 +
' 15
max min
J\y
.......... [}
18

170



r) f(x)=5x’-3x>;
D(H)=R;
E(f)=R;
f(-x)=-f(x) — hyHKUMA 2BIAETCA HEHETHORM,;

f(x)=0 : -3x’ (x2 —-5—‘=0; x=0, x=iJ——5j ~+1,3;
3 } 3
f(x)=15x>15x*=15x(1-x)(1+x),

D(f )=R=D(f);
X | (o=1)] -1 | (-1,0) 0 (0:1) 1 T(1+=)

£(x) - 0 + 0 + 0

fx) | M 2 ¥ 0o | _—7 2 ~h

min max
R
A4 \ Fx
3 3
301.
a) ()= V1+x;
D(f)=[-1;+x); E(H=R,
f(x) — dyHkuus obiero Buaa;
f(x)=0 npn x=-1;0;
4\
Jiex x? 5x2 +4x 5 x+§j

f(x)=2xvl1+x + = =

) 2Wl+x  2J1+x  2Wl+x
D(f)=(-1;+>);

0 0;+

x (—l;—ij 4 (—i;o) 03+ )
- 5 5 5
f(x) + 0 - 0 +
f(x) 0

v 165 | — _w
125
max min
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1]
16/3
0 .x
- 6(X - 1)
6) f(x)= ;
) %) x2+3
D(f)=R;
E(f)=[-3;1];
f(x) — byHkuusa obwero Buaa;
f(x)=0, ecnu x=1;
f(0)=-2;
6(x% +3)=6(x=1)2x _ —6(x +1)(x=3)
f(x)= = .
y (x2+3)? (x? +3)?
D(f)=R;

X (- :-1) -1 (-1;3) 3 (3;+x)
(x) - 0 + 0 -
f(x) —~h 3 —v 1 e

min max
b4
!
-
. ™ ——
-n {01 3 ' x
3
B) f(X)=xv2-x ;
D(f)=(- = ;2};
E(f)=(-=;1];
f(x) — dbyHkuus obero Buna;
f(x)=0, ecnu x=0,2;
22-x)-x
f(x)=v2~x - =
GOm2=x 5 o-n

D(f)=(- 0 ;2);
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P& ¥ .
f(x) —v % %zm ~
max
AY
4 {2
3V3 Sx)=xd2-x

2x
r) fix)y= -
D(f)=R/ {1}
E(f)=R;
f(-x)=-f(x) — PyHKUMA ABNAETCSA HEUETHOMH;
f(x)=0, ecnu x=0;
20-xH)+2x2x  2x%+2

£ - ,

(x) (]_xz)z (l—x2)2
D(f)=(-0 ;- DU LD U(L+0);
f'(x)>0, npu x € D(f') — dyukuus Bospacraer Ha D(f);

. ry 4
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302.

a) f(x)=sin’*x+sinx;
D(H)=R;

ol 1]

f(-x)=-f(x) — dyHxuuMa 061iero BUAA;
f(x)=0 : sin(sinx+1)=0, x=mk , ke Z H x=-% 2k, keZ,

f(x+2 7 Yy=sin(x+2 7 )+sin’(x+2 r )=sinx+sin’x ana mo6oro x € D(f) —
dyHxuua nepuoguyeckasn ¢ T=2r ;

f(x)=2sinXcosx+cosX =2cosx (sin X+ -;—) ;

D(f)=R;

1
f(x)=0: cosx=0, sinx=-; ;

x=%+7rk,kel, x=(-1)“*‘%+;m,nez;
X (—ﬂ+2mz:—5—”+2/m] --5£+27m (—5”+2;m——+27m)
{ 6 6 6 2
F(x) - 0 +
f(x
) - _% e
min
Eox : (7 5 &
i -?+27m L——2‘+27m"g+2’m/] -—+2an
(x) 0 - 0
o f(x 0
1) - 1
i 4
' max min
/
X ( --T—[+21:n;1+2nn] —+2m '—+27mzr+2;rn\|
6 2 / 2 \2 J
£(x) + 0 -
max
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f(x)=sin? x +sinx
R
11
6 6 R
-% -2 1 "X
2 4
41

2x
6) f(x)= Teal’

D(f)=R;
f(-x)=-f(x) — QyHKLUMA ABJIACTCA HEUCTHOH;
f(x)=0, mpu x=0;

_20+x%) +2x2x _ 2(1-x)(1+x)
Pl (1+x2)2 (1+x2)?
D(f)=R;

PHCYHOK CMOTpPH B NPEAbIAYLUHX HOMEPAX;

B) f(X)=cos’X-cosX;
D(f)=R;

1
E(fy=| -—:2;
0= - 42|
f{-x)=f(x) — dyHKUUA ABIACTCSA UETHOI;
f(x)=0 : cosx(cosx-1)=0, x=%+ nk,keZux=2rk,keZ,

f(0)=0;
fix+2 7 )=cos’(x+2 rr )-cos(x+2 7 )=cos*x—cosx=f(X) — pyHKLUHs
nepuoanyeckas ¢ T=2 r ;

f’(x)=0: sinx=0, cosx=-‘,12 ;

x=nk,keZ, x=t%+2zzk,kez;
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X ( -E+2nn; -£+2nn) Ziom ( -£+2‘ﬂn;2ﬂﬂ)
2 3 3 3
£(x) - 0 +
f(x) A -% P 4
min
X 2m (27171; %+ ZJm) —25 + 27
J
£(x) 0 - 0
f(x) 0 ~a -;:—
max min

X (£+27m;7r+27m) 7+ 2m (7r+27m;3—+27m)
£(x) + 0 -
f(x) _v 2 ~

-k
\) >
O X
2
x—1
D(f)=R/{1};
E(OR/{1};

f(x)= — dyuxuus obuero B1aa;
f(x)=0, ecnu x=0;

f(x)=

x-1+x _ 1

-7 @-1)2°

D(F)=R/{1};
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£(x)<0 mpuxe D(f),  f(x) yObiBaeT Ha (-0 ;1)U (1;+);

Tpsamas y=1 — ropusoHTasnbHas aCUMITOMA JUIA f(x);
x=1 — BepTHKaAbHA aCHMNTOMA.

AY
=i
7= 2
x,,___% ::h. %—- yfl
oN 112 %

303.
a) f(x)=tgx-x;

D(f)=R\{-’25+nk | keZ};

f(x)= -1;

COS2 X

| D(F)=D(H=R\ {g +an|ne z} ;

f(x)>0: >1..

0052 X

CnenoBaTesibHO, Ha (0;%) £(x)>0,
T1.€. QyHxums f(x) Bo3pacraer Ha (0;-7-;-) :

6) fx= 5 -
D(f)=(0;+ )=R";
1 1

f(X)m ——+—

(x) s + L
D(f)=(0;+ o }=D(f);
£(x)>0, f(x) Bo3pacraer Ha (0;+ ).
T.k. [1;+0 )< (0;+ ), To f(x) BospacTaer Ha [1;+00 );
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B) f(x)=x-sinx;

D(f)=R;

f(x)=1-cosx,

D(f')=R=D(f);

f(x) 20, f(x) Bo3pacTaer Ha (0;+ );

r) f(x)=x+ % -COSX;

D(f)=R;
£ (x)=1+sinx,
D(f")=R;
r A
f(x)>0, 11s moboro X € I —% 'I;I'} f(x) Bo3pacTaer Ha ——;-7:— ;
s - 2
304.
f(x)=4.\'3-3x2—36x-10;
D(f)=R;
E(H)=R;
f(x)=12x7-6x-36=12(x+1,5)(x-2);

X (- ;-1,5) -1.5 (-1,5:2) 2 (2:+x)
f(x) - 0 - ) +
f(x) ad 23,75 ~A -62 v

max min

Ha (- ;-1,5) f(x) Bo3pacraer oT - 10 23,75 — CyIUECTBYET TOYKA

Xo € (-0 ;-1,5): f(%0)=0;

na (-1,5;2 f(x) yosiBaeT ot 23,15 00 —62 — cyllecTByeT TO4KA

x; € (-1,5;2): f(x,)=0;

Ha (2;+ ) f(x) Bo3pacTaeT oT —62 10 +oc - CYLIECTBYET TOUKA

X; € (2;+ 0 ): f(x5)=0.
Hrak, vpaBHeHue 4x°-3x%-36x-10=0 umeer 3 KOpHS.

-

4 2
6) f(x)=%—x3—%+3x;

D(f)=R; E(f)=R;
£ (x)=x>-3x%x+3=x1(x-3)(x-3)=(x-3)(x-1}(x+1);

X (-0 ;-1) -1 -1;1) 1 (1:3) 3 (Bi+w)
f(x) - 0 + 0 - 0 +
f(x)| ~ | 225 —¥ | 1,75 | ~& [-225] W

min max min

M3 tabauus! BUAHO, uTo f(X) UMeeT 4 KOpHS.
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B) f(x)=x*-4x>-9;

D(fy=R;

E(f)=R,

£(x)=x"-12x’=x*(x-3);

X (-0 ;0) 0 (0;3) 3 (3it)

£(x) - 0 - 0 +

) | ~a | 9 . 4 -36 ~A
: min

Ha (-« ;0) f(x) yObiBaeT 0T - © 10 -9 — CYIUECTBYET TOUKA

Xo € (-0 ;0): f(x,)=0,

Ha (0;3) f(x) yosiBaet ot -9 m0 —36 —f(x) He uMeeT KOpHei;
Ha (3;+ ) f(x) Bo3pacraeT oT ~36 A0 +© - CYHIECTBYET TOYKA
x3€ (3;+ 0 ): f(x,)=0.

Hrak, ypasHeHue x*-4x°-9=0 umeet 2 kopHs Ha R.

x3

r) f(x)=x*- 5L
D(f=R;

E(f)=R;
£(x)=2x-x"=x(2-x);

X (- ;0) 0 (0;2) 2 (2;+)
£(x) - 0 + 0 -
f(x) ~a -1 ¥ % -

J
min max

Ha (-« ;0) f(x) ybbIBaeT oT - J0 -1 — CYIECTBYET TOUKA
Xo € (-0 ;0): f(x0)=0;

|
Ha (0;2) f(x) Bospacraer ot -1 g0 3” CYLIECTBYET TOUYKA
X1 € (0;2): f{x,)=0;
1
Ha (2;+00 ) f(x) y6sIBaer or 3 JI0 -0 - CYLUECTBYET TOYKA

X3 € (2;+ o ): f(x,)=0.

3
x
Hrak, ypaBueuue x’- 3 -1=0 umeet 3 KopHs Ha R.
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25. Haubosibluee H HAaHMeHbIIee 3HAYCHHS QYHKIHH

30s.
a) f(x)=x"-8x*-9;
f(X)=4x>-16x=4x(x-2)(x+2);
D(f)=R;
f(x)=0, npu x=0; + 2;
f(-1)=-16, f(0)=-9, f(1)=-16.

[mlaﬁ f(x)=1(0)=-9, [n_11irla' f(x)=f(1)=f(-1)=-16;

f(2)=25: f(3)=0;
max f(x)=f(3)=0, min f(x)=f(2)=-25;
[0:3] [0:3)
2
6) flog=
D(f)=R\ {0} ;
f(x)=0, ecu x==+2;
f(-4)=-5, f(-2)=-4; f(-1)=-5;
[n}a)‘() f(x)=f(-2)=-4, [Tinl | f(x)=f(-4)=f(-1)=-5;

.
?

f(1)=5, f2)=4, )

max f(x)=f(1)=5, min {(x)=f(2)=4;
(13 (3]

B) f(x)=3x>-5x>;

D(f)=R;

f(x)=15x*15x°=15x%(x-1)(x+1);
D(f")=R;

f(x)=0 npu x=0; + 1;

f(0)=0, f(l)=-2, f(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;
(23] [2;3]

0 = 3
D()=R\{-1};
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x+1-x 1

(x+1F  (x+1P
D(H)=R\{-1};
ﬂ'3 )=1a5’ f('2)=2;

. a3,
Mmax f(x)=f(-2)=2, (Min fx)=f-3)=3 ;

f(x)=

=05, =3

—f(5)=2  min fix)=f( 1=
r{;gff(X) f(5) e m?f(x) f(1)=3.

306.
a) f(x)=x*+3x>-9x;
D(f)=R;
f(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] [ 4.0]

f(3)=27, (4)=76;

max f{x)=f(4)=76, min f(x)=(3)=27;
max f(x)= min f(x);

6) fix)=x*-2x*+4;

D(f)=R;

f(X)=4x’-4x=4x(x-1 )(x+1);

D(f')=R;

f(x)=0, npu x=0; +1;

f| (—— l) =f (l) =3 % (f(x) - ueTHas), f{0)=4,

2) \2
max_ {(x)=0)=4, min f(x)=f(—-1-) - f(-]-) Py
11 i 2 2 16°
[-33]) [-33]
f(2)=12, f(3)=67;

max f(x)=f(3)=67, {'2"3']' fx)=f(2)=12;
T 0 B
272
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307.
_122 2 3
s(t)= t-3t,

D(s)=[0;+ ).

v(1)=s'(1)=241-23=-2t(t-12), D(s")=[0;+x );
V(1)=24¢-4t=4(6-1),

D(V)=10;+ = );

v'(t)=0, npu t=6 (c);

v{4)=64(m/c): v(6=T2(m/c): v(10)=40(m/c);

[T?(;(] v(t)=v(6)=72(M/c) — Hanbo1b1IAsI CKOPOCTS, [pH t=6¢C.

308.
f(x)=2 1x+2x%- ? ;
S
D(H=R;
f(x)=21+4x-x",
D(f')=R;
f'(x)=4-2x=2(2-x).
D(f')=R;
f'(x)=0, npu x=2; »
'(-2)=9, f(2)=25, f'(5)=16;

max f'(x)=f(2)=25, min f(x)=(2)=9;
(-2:51 [-2:51

309.
1
V(t):€t3-12t=-2t(t-12);

)=V C12=3 (246 Y246 ),
D(a):[0;+ o );
a'(t)=t, D(a’)=[0;+e0 );

a(10)=38 (i,) : a(3_“) 3.
c” 2

min_a(t)=a(10)=38 (ﬁz] .
{10,50] c

310.
a) f(x)=2sinx+cos2x;
f(x)=2cosx-2sin2x=2cosx(1-2sinx),
D(f)=R;

182



f(x)=0, ecan x=£2[-+7m, neZmu x=(-l)k-’6£+7rk ,keZ;

Ha [0; 27:] £(x)=0, ecnu x—ﬁ;i@;ﬁ;s—”;
2°2 6 6

- T1=3 . fZ]-=
w1, (22, {2
5

Sz . Iz
2Z=1; fxy=f[ 2Z | =3;
[??x”] f(x)= f( J f( 6) 1,5; [51:12121 (x) ( ZJ

6) f(x)=1,5x +81

D(f)=R\ {0};

f’(x)=3x-8—;=3 (I—Z—Z) =3x [1_2_) (1+3+i’j;
X X X x x°

D(f)=R\{0};

f'(x)=0, npu x=3;

f(1)=82,5; f(3)=40,5, f(4)=44,25;

r[n%( f(x)=1f(1)=82,5; ﬁu;l\ f(x)=f(3)=40,5;
K ;

B) f(x)=2sinx+sin2x;
f(x)=2cosx+2cos2x=2cosx+2(2cos’x-1)=4cos*x+2cosx-2;
D(f)=R;

: 1
£(x)=0: 2cos’x+cosx-1=0; cosx=-1, cosx=5 :
x=7+2m,nelZ, X=i§-+27m,nez;

r

a LO%} : £(x)=0 npu x=rn ;% :

fo)=1, f(§)=~/5+—‘/——3—. f(x )=0, f(3”J=-2;

2 2
max f(x)=f( ) \/5+£, min f(x)= f(l];z;
[0-.31] 3 2 [0; L] 2
’2

1
f(x)=x+ ;
r) f(x)=x —

D(f)=R\{-2};
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) 1 (x + lXx + 3)
f(x)=1- = .
) (x+2) (x+2¢

D(f)=R\{-2};
f'(x)=0 npu x=-1;-3;
ﬂdkif, (-3)=-4, (-2,5)=-4,5;

16
f :f_ = i =f{(-5)=- —.
(nax (x)=f(-3)=-4, (pin f(x)=f(-5) 3

311.
[TycTs 0HO M3 ciaraeMbiX paBHO X, Toriaa BTopoe 24-x. PaccMoTpum
f(x)=x*+(24-x)". Haitzem min f(x):

f(x)=2x-2(24-x)=4(x-12),
D(F)=[0;24];

f'(x)=0, npu x=§2;
f(0)=576=1(24), f(12)=288;
[g-]vigl f(x)=f(12)=288;

Heppoe cnaraemoe x=12, a BTopoe caaraemoe pasHo 24-12=12,

312.
[TycTh onHO K3 cnaraeMbiX paBHO Y, TOria sropoe 4-y. PaccMoTpuM

g(y)=y(4-y). Harinem max g(y):

g'(y)=4-y-y=2(2-y),
D(y")=(0;4]:

g'(y)=0. npn y=2;
g(0)=g(4)=0, g(2)=4;
?gfyl& g(y)=g(2)=4.

T.e. y=2 ud-y=2.

313.

IMycTth julHa MeHb1liel CTOPOHBI NPAMOYTo/ibHHKA PaBHa X (M), Toraa
JUTHHA BTOpOH CTOPOHLI paBHa (24-X) M.

Ilnomans nNpAMOYroJibHUKA, Kak QYHKUUA X, ecThb S(X)=x(24-X) (Mz),
npu x € (0;24). Haiigem {(1)1;1:(} g(x):

s'(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)

CrnenopatefibHO, JUTHHA MeHbILIEH CTOPOHBE OJIKHA ObITh 12 M, JUTHHA
Gonbuielt CTOporsl 24-12=12 M. '

OTtgeT: 12M.

314.

ITycThb nmepBoe cnaraeMoe paBHO X, BTOPOe 2X — COrJIaCHO YCJIOBHIO,
Toraa Tpethe 54-3x. PaccMotpumM dyHkuuio h(x)=3x - 2x(18-x). Byaem
HcKath max h(x):

[0:18)

h'(x)=216x-18x%=18x(12-x);

h'(x)=0, npu x=0;12;

h(0)=h(18)=0, h(12)=5184;
max h(x)=h(12)=5184.

UTtak, nepsoe cnaraemoe pasHo 12, Bropoe 2:12=24, Tperse 54-3
12=18.

Otsert: 12; 24; 18.
315.

o N 16
Hycn OJIMH W3 COMHOXMTEICH paBeH t, Toraa Ipyro# paBeH —’- .

2
Paccmotpum f{t)=t+ (_ltﬁ) , 1 D(O=(0;+ ).

3anaua CBOOKTCA K HAXOXKACHHIO HAUMEHbIIETO 3HaueHus f(t) Ha
(0;t ).

f ()=t 2 -;56 _ 20 —256) _ 2(1 =4t +4)* +16) |

£ £ ’

Ha (0;+ 00 ): f'(£)<0, npu te (0;4), f(t)=0 npu t=4 — TouKka MHHHMYMA -
f(t), mpu =4 — MUHUMYM.

Hrak, OAMH COMHOXHTEND PaBeH 4, Apyroii paBeH 1—46-=4.

OtBeT: 4 U 4.

316.
[TycTs MIMHA OAHONM CTOPOHLI paBHa X (CM), TOrAa AJHHA APYroH

64
CTOpOHBI paBHa — (CM).
X

_ 64
Torna mepumerp mpsmoyronbHuka paseH P(x)=2| x+— ], mpuuem
x

D(P)=(0;+ ).
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Haiinem “r)nin P(x).

_ 2x—8)(x+ 8)

x2

Ha (0,+oo ): P'(x)<0, npu x e (0;8); P'(x)=0, npn x=8 u P'(x)>0, npn
x e (8;+ «). Touka x=8 — Touka MUHUMyMa I P(x) Ha (0;+ o0 ), cBOE
HauMeHbllIee 3HaueHue P(x) nocturaer npu x=38.

JlnuHa CTOPOH mpsAMOYTroJIbHUKa NOMKHA ObITH paBHa 8 (cMm).

Otser: 8 (cM) U 8 (cM).

317.

S=Socu.+Ssox nosepx.. [IpH 3TOM Sm,=x2, re X — CTOpOHa KBaapaTta B
OCHOBaHUU;

Séoxnosepx, =4xh, rae h — Bbicota napamnenenunesa. [lo ycnosuio

7
V=13;5 (1) unu V=x* h, otkyna h—’——]—3—5— (mM). CaenoBarebHo,
x .X

p(x)=2- 128

S(X)W2+4X]—3;§ 9(2+—5-i (am2). Haiizem min S(x) na R':
X X

2
S'(x)= 2x-ﬁ 2(x :27) 2(x—3)(x2+3x+9) :
x“ X h'e

S'(x)<0 Ha (0;3); S'(x)=0 npu x=3; S'(x)>0 Ha (3;+ ¢ ) — Touka
X=3 ecTb TOUKa MUHHUMYMa GyHKLHH S(X) Ha (0;+<0 ).

[pu x= 3(1.1M),h—133—5—1 5 (am).

Otset: 3x3x1,5 (am) — pa3meps! Gaka.

318.
B

A D 0 G C
O6o3nauum [ED|=x.

IBOI _Hd.
4D’

|BO|=|4B[* - |10 , 40| =%|AC| =30 (cm);
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|BOj =502 - 307 =40 (cm);
|40]x _30x
JBo] a0
SpEFG= |ED|-|DG| =x(60-1,5x), rae x € (0;30). Halinem [T%‘) S(x):

|4D|= . 1DG|=|4c]- 2|ADl—60~ o 001X

S'(x)=60-3x=3(20-x);
S'(x)<0, mpu x e (20;30), S'(x)}=0, mpu x=20, S'(x)>0, npu x € (0;20).
T.e. HauGonbuiee 3nauenue Ha (0;30) S(x) nocturaer npu x=20.
Toraa:

6020

[ED] =|FG| =20 (cm), |2D| =|EF| =60- === =30 (c).
Ortset: 20 (cMm), 30 (cM).
319.
B
A

CDlZ ,

[Iycts |AD| =x, rae 0<x<2r. Toraa (2r)’=x*+
lco| =Jari_x?;
Sasco=S(X)=x - VérZ —x% |
Haitnem max S(x):
(0;22)

x4t o2r- x)(J_r+x)
2\/4r2—x2 \/4r2—x \/4r -x2
S'(x)>0, mpu x e (0; \/Er ), S'(x)=0, mpu x= \[2—7‘ ,  S'(x)<0 mpH,

xe( J2r ;2r).
3uasu, max S(x)=S( V2r =22

S'(x)= v4rl —x? -

T.x. r=20 (cM), TO x=20 2 (cm).
OtBeT: ZOJE cM, ZOJE CM.
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320.

AXO P
Bpems, koTOpoe Kypbep 3aTpauuBaeT Ha JOpOry oT To4uku B 10 Toukn
P paBHo:
B
NN
8 10

IBOI= Vo2 - 52 =V81+ x2 , JOP|=15-x, rae x — paccrosnue OA,;

V81+x2 15

t(x)= 2 + l;x , rae xe [0;15].

Haiigem min t(x):
[0:15]

R S
gv8l+x2 10
F(x)=0: ———x=0,8; x’=0,64(81+x%); x=12;

V81+ x?
3 V306

9 21 15 3
H0)=—+ = = 2-=2,625; t(12)=—+—==2,175; t(15)=Y—;
O3 103 2= % 153
min t(x)=t(12)=2,175.

[0;15]

OrBer: 3 (kM) OT HaCENEHHOTO IMYHKTA.
321,

A%
Bocrnions3yeMcs pesyisTaTaMu npeabiayiue 3aaayy, Torna:

\/9+x2 S5—-x
5

t(X)z -4— +

, rae x € [0;5];

Haitaem min t(x)
(0:5]
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1
t(x)= -=;
4:/9 +xr 5

P(X)=0: ——===0,8;  x*=0,64(9+x"),  x=4 (km);

9+ x
t(0)=1,75; t(4)=1,45; S)= ——\/3_4 ;

in t(x)=t(4)=1,45.
min ()=t4)=1,
Ortser: 4 xM oT Gnkaifiedi Touku Ha Gepery.

322.
OG603Ha4MM HCKOMOE YMCIIO Yepes X, TOTAaA paccMaTpuBaeMas CyMma
umeeT BHA: S(X)=x+x’, xe R.
HaiineM min S(x):
R

S'(x)=1+2x;
S'(x)=0, npu x=-0,5;
Ha (- ;-0,5) $’(x)<0 — dyHkuua y6biBaeT Ha (- ;0,5],
Ha (0,5;+ « ) §’(x)>0 — pyHxuma Bo3pacraer Ha [-0,5;+ ),
Touka x=-0,5 - Touka MuauMyMa S(x) Ha R;
min S(x) $(-0,5)=-0,25.

(oo

O’I‘BeT. -0,5.

323,
Hyc'rb FHNoTEHY3a NpAMOYTOILHOIO TPEYrojlbHHKa UMECT JJTHHY C, a
JN1AHA OAHOI'O M3 Kar€TOB paBHa X. Toraa nnuHa ApYroro Kkar€ra paBHa

¢? =x? umowazns TpeyrojibHuka S(x)= ?“/ 2 -x* e xe (0;c).

$'(x)= %x /02 _ 2. x? _ c? - 2x? _(e— s/_x)(c+s/—x)

2\/4'2 -x2 2\[c2 - x? 24Jc? - x?

S'(x=0), ux=—£—;
(x=0), mp -

S'(x)>0, mpu x € (O;Tc{J ,

S'(X)=0, mpu x= % ,
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S'(x)<0, npu x e (—C—;cJ;
Wy

2

[ [
max S(x)=S| —=|=—;
() ) (sz 4

4
JUIMHa OTHOTO KaTeTa paBHa T , 4 JUIMHA IpYroro KareTa
2

V2) V2

2
2 4 (4
CT = —= = —= — TPEYTOJIbHHUK paBHO6CleCHHbIﬁ, Y.T. 1.

324.
Pewenue 37oii 3afauy MOBTOPAET pelieHue 3a1a4uu 319.

max S(x)=S(+2r )=2r%, rze r — paauyc okpyxHocTd. T.k. AHHa
(0:2r)

~ Rl
JpYyroif CTOPOHBI 3TOr0 MPAMOYTONIbHUKA PaBHA \/4r‘-( 2r)Z =2r, 10

ITOT NPAMOYIOJIbHHK ABAACTCS KBAAPATOM CO CTOpOHOﬁ '\/EI‘ .

325.

Mycts |AB={BC|=x, £BAO=ZABO=a .

X
Toraa x=2rcosa . cosa =—

2r’
o
[ACI=2xsina =2x4/1-—,
4r
%2
IBD|=xcosa =—
2r
SABC(X)—-—|AC| |BD]——— l—————\/4r ~-x% , rae x e (0;2r).

4r? 4t
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HaiimeM max S(x):
(0;2r)

2

2 4 2 2 _ .2
m~AXvH wku ‘Aﬁwlkml X NH ﬁw\ X —

ar arivarl —x*  PiIar? - x?
P 3rx)(Brex) |
S'(x)=0, ecnu x= a\w« Ha (0;2r);
m.?.va,mn:: xe(0; J3r ), S'(x)<0, ecnu x e T\wx :21);

w,\wwu
4

q%mx S(x)=S8( J3r .
(0;2r)

Takum opasoM, |AB|=|BC}=3r 1 |AC|=3r, T.e. Tpeyronbhuk ABC
AIBNAETCA PABHOCTOPOHHHUM, Y.T.I.
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