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I'JIABA 1. TPHTOHOMETPUYECKHE ®YHKIINN

§1. TPHTOHOMETPHYECKME ®YHKIINN
TJIABHOI'O APTYMEHTA

1. CHHYC, KOCHHYC, TRHIEHC H KOTAHreHC (MOBTOpeHHE)

1.
a) 450 =450 — =T 6) 120°=120°. —— = 2%,
180° 4 180° 3
1
36°=36° ——= < ; 310°=3100 —— =317 .
180° 5 180° 18
180°=180°. ——=1; 360°=360° —— =21 ;
180° 180°
B) 60°=60° —— =L r) 150° =150°- —"— = 3% .
180° 3 180° 6
720 =720. " _ 5% 2160 = 2160 —— = 5%,
180° 16 180° S
270° = 2700 = = 2% 90° = 90° —— =T
180° 2 180° 2
2,
a) o139 _ oo, 6) 2% =720,
3 3
2 =90 22 13
2 4
5—1t = 25°’ _E___ _200;
36 9
B) = =30°% r) 2% = 2250,
6 4
3% _108°, 3T 2705
5 2
n=180° —lE=—105°.
12
3.
. n .,n 1 . T 2 T .
a 0+cos—+sin“—=—; 0) 3sin—+2cosm+cig” —=2,5,
) sin0+c > in it ) p g c
. I 2 n .27W 2
—=2 1g° —=4; r) 3ig——sin“ —+cos* —=3.
B) 65m6 cos0+1g 3 ) g4 3 P



To onpenenenmo |sina|<1,|cos B|<1, ans mobeix o K B
a) sina=-0,5<1; cosB=\/3_ >1; 1gy=-25;
CYLIECTBYIOT ¢ U ¥; HE CYLIECTBYET TAKOr0 3Ha4CHNUA [B;

6) sina=§>l; cosfp=-2,2<-1; 1gy=0,31;

CYLLIECTBYET ¥; He CyLIECTBYET TaKHX 3HadeHuit o U

B) sina=13>1; wsﬁ=@<l; 1gy =5,2;

CYILECTBYIOT [3, ¥; HE CYILECTBYET TAKOr0 3HaUEHUA O,
r) sinp = —% >-1; cosp= ,[2,5 >1; 1gy=-15;

CYWECTBYET 3HAUCHHUA O H Y, HC CYLIECTBYET TAKOr0 3HAUCHUA [3

2

Toxaectso: sin? a+cos? B=1.

a) _.lJz +(-2-i ’ =1, CYLIECTBYET TAKOE Q;

L 25 25 ’ ’

6) 0,4° +0,72 =0,65 # 1, He CYIIECTBYET TAKOTO CL;
2 2

Yol (V3) 6.3 9

B) | —| +|—| =—+4+====1, CYIIECTBYET TAKOE Q;

) 3 3 9 9 9 Y Y

)

2 2
1
r)|——=| +|—=| =1, cyleCTBYET TAKOE OL.
JE) (JE] TR

ToxnectBo: 1gfh-crgf=1

3 5
a) -31-3)7 1, cyuecTByeT Takoe B;

6) (\/37 - 2)- (\/37 + 2): —1#1, He CYIECTBYET TaKOro [3;

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

J'zf

—~.Z=— =1, cymecTryer takoe .



7.

a) ae(rr;3—2n); cosa=—V1-sin’ o =-0,6;

sinoe 4 cosa 3
1go = =—; clgol=——=—;
cosa 3 sina 4
6) ae E;1r ; sino = — l—cosza=—!-0—;
2 4
sina \/E cosa 3 V15
= = —; tga: ~ = = —
cosa 3 sina 15 3
7
B) ae(O;;j, cosa = —vV1-sin2 a=§;
sino \/ﬁ cosal 7 \/ﬁ
tga = =—); clga =— = =—
cosa 7 sina 14 2
/ 8
r) ae(%{;ZnJ; sino = —v1-cos® =_F;
sina 8 cosa 15
fga = =——; gl =—=——,
cosa 15 sina 8
8.
a) cos? o-cos? a+sin? o = cosza—(coszowsinza cos’ o —sin? )=
=cosza—cosza+sin2a:sinza;
1-2cos®p B (sinB—cosBXcosB+sinB+cosB)_ sinp — cosp
cosP +sinf cosP +sinP ’
ecnucosB+sinf=0,T.e. B:—%+nn,ne:;
. 2, ) 1
B) (sm2 on+tg“on-sm2 a)-ctgu: smza-——-,—-c?iﬂga;
cos“ o sina
sin2¢—-1 2 sin?1—1+sin’fcos?s cos’t
r) ————+1g°t= 7 =~— =-1.
cos* 1 cos's cos’t
9.
T
cosl-cos-‘t—ﬂ—sin“—ﬂ-sin1 COS(-) 1
15 15 15 15 _ 3)_1.
-TE s
2

)

a =
)cosO,3n-sin0,21r+sin0,3rt-cosO,21t sin(



___.’ —
6) g 3 g12 —tg£=l
1+1¢ 2—“-1 5—“ 4
g 3 g12
t --n—+tg-32
0 %% _ n_
B) —tg—"'l’
l—tg—n—-tg3—n 4
10 ~ 20
. T . =N Sn . N
sin — - cos — —sin —-cos — sin —
f) 18 9 9 18 6 _1
St . In 5w In  —cosm 2
sin —- sin — —cos — - cos —

12 12 12 12
10.

a) [pu ae(%;n), cosa =—v1-sin’ =—%;'
TpH ﬁe(g‘)’n), Siﬂa:w}l—cosza:E;

13

. . 24 2 . 2 119
sin2a =2sina:cosa=——; cos2p=cos” f-sin” p=——;
i ina-coso=-— cos2p B B 6
sin(a—B):sina-cosB—cosa-sinB=;—5;

33

cos(a +B)=cosa-cosp—sina-sinp = _E;

6) [lpu e(%’t;Zn), sin o =—\/l—cos2 B =-0,8;
npH ﬁe(n;}?ﬂ), cosﬁ=—1’1_sinzﬁ=_l_5.-

177
sin 2a = 2 sin o - cos o = —0,96;

161

cos 2B =cos’ B~—sin? p=—;

P P P 289
. . . 84
Sln(a-ﬁ)=sma-cosﬁ—cosa-sm[3=E;
77

cos(a+[3)=cosa-cosﬁ—sinwsin[}:—g.



1L

2sina-cosB-sin(a-B) _ sin{a+p) _
cos(a~B)-2sina-sinB  cos(a+B) 1g(cc+B)

1-cosa+cos2a _ 2cos’ a—cosa _ cosa
sin2a-sina  2sina-cosa-sina  sina

ﬁcosa—2cos(§+a}
B) = =1g0;
25in(%+a)—ﬁsina cosa
r) ctga(l -cos2a)+cos? a = crg’a- 2sin® o + cos® a = 3cos? a.

12.
LI n .. 5n n n
a) sin— =sin| 1—— |=sin—; cos| —— |=cos| —~2n |=cos—;
8 ( 8) 8 ( 3) (3 J 3

1g0,6n = -1g04n=—1g —2375; clg(— l,21t)= —clg%;

ciga;

6) lgﬂ=tg£‘ sin L =—sinﬂ=—-co5-n—'
5 s’ 9 9 18°

cos 1,81 = cos0,2m; c1g09n= clg(n -0,l1t)= —ctg0,1x.
13.

a) 85in%'cos-23—n-lg4—ﬂ-crg7—n= A(—%)ﬁ(— l)= 2\/'5

3 4

6) cos?(n-a)- 1g(n+a) lg(%t - a) + sin(2n - a)- cos(% + a) =

= cos® o +sina-sina = IR

B) IOCIg?-sin%-msl;t- = lOclg%.sin%.cos% =5;

2

.2 .
r) -—Em(—n’)——cos(h—l)= SO0 cose=1.
. (311' J 1—-cost
1+sin| —+¢
2
14.
. In . =m . R s 2
a) sin———~sin— = 2sin —:cos—~ = —— — BEPHO;
12 12 4 3 2
lin n . . In . In
0) cos— —~cos— = -2 sin—-sin— = —sin — -— BEpPHO;
4 8 24 24



lix 7 . R n n
B) sin——+sin— = 2sin—-cos— = 2 cos— — He BEPHO;
8 18 2 9 9

5 n 3n s In
I) COS—~+CcOS— = 2C0S— COS— = 42 COS—— — BEPHO.
) 8 8 8 4 J— 8 P

IS.
3n a (n 3n a .
a) a e[ t,— | cnenoarenbHo, —€|—;— | H cos— <0, sin—>0;
2 2 \2°4 2 2
cosg-= ____l+cosa -——"/%; sin-(-z—= l—coszg-=—5"/%;
2 d 2 26 2 2 26
. a
o Sm-i—
10— = ———
g > o 5;
cos —
2

6) ae lt;1: clleA0BaTENbHO, & E;E H cosa <0, cosg>0, sin2>0,
2 2 \4'2 2 2

cosa:—\/l—sinZ(z:..%; cos%: 1+cosa ,/—

2 10
sin>
Sing= l—wszg—zl@; ! g= 2 =3'
2 10 2 a
COSE

3n a (3= a . a
B) a €| —;2n |, CNemoBaTe/IbHO, — €| — ;7| U cos— <0, sin— > 0;
2 2 4 2 2

cos_q_=_’1+cosa__7ﬁ; sin® = 1-cosa ﬁ
2 2 10 2 ¥V 2 "o’

o
,g_=i"‘_7_£.(_ ) 1
2 & 10 )7
2

( 31\:) a (n 3«
r) a €| m;— | cnemopartenbHo, — €| —;— | u
2 2 2 4

cosa <0, cosa-<0 sm;>0 cos & = —V1~sin> =-1—5-,

17



a 1+cosa 1 \fl_7 . a 2 o 4\fl_7
COS—=— = - =— ; sin—=_l-¢c0§* — = ——;
2 V 2 D17 17 2 217

16. .
a) a=0,19 (pan);

sina = 0,1889; cosa = 0,9820; 1ga = 0,1923; ciga = 5,200,

6) a =137 (pan);

sina = 0,9799, cosa ~0,1994; tgo. ~ 4,9131; ciga ~ 0,2035;

B) o =0,9 (pan),

sina ~ 0,7833; cosa ~0,6216; tgo =~ 1,2602; ciga ~ 0,7936;

r) a=12 (pan);

sina = 0,9320; cosa = 0,3624; tga =~ 2,5722; ciga = 0,388.

17.
a) 17° = 0,2967 (pan);
43°24' = 0,7575 (pan);
83°36' ~ 1,4591 (pan);
71°12' = 1,2601 (pan);

18.

a)/l=a-R=2-1=2 (cm);

B) I=a-R=0,1 (M),
19.
2
a) S=%=l (am);

2
B) s=%:o,os (M%);

20.

6) 0,384 (pan) ~ 22°6"";
0,48 (pan) = 27°30'7"";
1,11 (pan) ~ 63°5'54";
1,48 (pan) ~ 84°47'52".

6) I = %’ﬁ-s — 457 (cM);

On
N i=—-6=971t (M).
) 0 (M)

aR? 3n 2
6} S=——="7x (cMm ;
J S = (em)
. Sm o,y I5m 2
§=2".32 20 .
) < 5 (M%)

a) F2R=aR, cnepoBaTenbHo o=2 (pan);
6) P=2R+I - ecTh nepuMeTp cekTOpa, T.K. JUTHHA AYTH PaBHa /,

I=gR, Takum obpazom 31=P.

CnenosatensHo, 3aR=2R+aR, a=1 (pan).

10



21,
a) 3sin| 20 -~ +2cos(3a—n)= 3sm——2cos£t-=—£2—;
4 4 4
6) sin (a —3-)+ 3tg(§4£—-3zi) = sm2§+ 3tg(-5-£—3—n) =

. X T 9
=sin® —=3c1g—=—-—;
3 g 4

b

n 4 . T 9
B) 4¢cos 3a—— |+t +— |=4sin—+ctg—=3,
) {a 6) cg(a 12) T

r) cos(a + 13‘-) . tgz(Za + 1;—) = cos(a + g]-cthZcx =

s b \/5
=CoS—-Clg* —=—.
6 3 6

22,
1+fga  cosa+sina

- -1goL = 1gaL;
l+ctga  sina+cosa

Ecau ae(gzi;Zn), TO sina<0 u

sma:—\ll —~cos’a =— 1—(12) = >

B3) i
o= 512 5
& BB 12
3
sina +cosa Igot+1 4 -9
sina—cosa  fgo—1 _5__1 ’
4
B) cosa+ciga cosa(l +sin a) = 1+sino:
ciga cosa
npu ae(n;l;[—] sina <0 n smcx.-—\/l—cos2 o ———2£
. 3-242
l+sina = 3 ;

r) sin® o —cos > B= sin? B—c052 o= —(coszot—sin2 B):—O,S.



a) npu ae( J HUMEEM:
o sinc_ VsinZa 1
sinay1+1g’a =sina- =fgou= = = ;
Ve 52 a cosa cosa cosm/ 1+1g %

6) npn o e( J UMeeM:

Jl+cosa _‘/l—cosa =J(l+cosaXl+cosa)_

1-cosa 1+cosa 1-cos’a

(l-cosaXl-cosa)_ 2cosa

5 = — = 2ctga;
I-cos‘ a sinq
bid
B) IpH « G(O;EJ HMeeMm:
1-sin’ a _cosa cosa
. - - ’
sina sino 1-cos? o

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

1 1

\/ctgza \/cos2 a(l+ctg2a)
= l , €CIH ous(o;E .
J 2 2 2 2
cos“ a+crg o-cos” a
24,

ufee)-efi(ire])- o)

iga+1gB  1ga—1gp
igla+p)  1g(a-B)

o al5-e)-eul3-(5-e | enl3 oo}

cos(o —B) cosa-cosB—sina-sinf _
cosa-sinB cosa -sinf3

=1-1tgo-1gB+1+1go-1gf=2;

cigB-ga.



25,
a) (sin2 t+2sint-cost - cos? t)z = (Zsint-cost—(coszt—sin ’))z =
=sin? 2¢—2sin2r-cos 2t +cos? 2 =1-sin 4,

cosa—2sina—cosSa _ 2sin 3afsin2a —ﬂ - 1930

sin5a—2cos3o—sino  2cos3asin2a 1) ’
1-sin? 2t cos®2

= = COs2f;
cos 2¢ cos 2t
2sin2a-coso + 2sin2a
=1g2a;

2cos2a-cosa+ 2cos2a

1-4sin®r-cos? ¢ _

cos? r—sin? ¢ B
sina+2sin 20 +sin3o
cosou+2cos 20 + cos3o

B)

26.
. t
. coszL coszi—smzi l—tg2
a) cos! = 2 .2 2 _ 2.
20 .2 2! 2t
cos” —+sin“ — cos” — 1+tg -
2 2

B 8 Zsin-B- <:osZE ng
6) sinB:Zsin;-cos§= 2, 5 = 2
cosE cosz—+sm 2B 2

B'
I+g° =
£ 2

27.
T 11 1,

t 1
a) SN —= COS —— = — sin —
12 12 2 6 22 4
.’ 2¢;
n n 2 Zsmzcos—
6) | sin——~sin— tcos-—6 __9 .
18 18 9 cosﬁ

2
B) (sm I szl - =
8 8 2 2




2. TpuroHoMeTpHuecKHe QYHKRHH H HX rpaduKn

a) 6)

B)

29.
Touka Po uMeeT cileyroLue KOOpAUHATDI:

a) (0;1); (if——‘/zzJ (-10);  6) [—‘/zi;—%]; [—

8) (0;-1); [%g] -10); 1 [—‘5;‘5}; (1;—£J; (©;1).

272 27 2
30.
b4 In
a) ae (0; E) — | yeTBepTh; 6) ae (T;MJ — IV yerBepTs;
3n 3n
oe (n; 7) — 111 4eTBepTH; ae (7 ;2rr) — IV 4eTBepTH;

ae (— - —g—) — III 9eTBepTH; oE (—lzn-n;—h] — Il uerBeprs;

14



B) a E(EZE;ZT[J — IV uetBepT;

ae (—%;OJ — IV deTBepTs;
T
ae (3-, n] — [l yeTBepTH;

31.

rae (lzt—, n] — H yeTBepTH;

ae (—57“;—21:] — 1V 4eTBepTH;

oE [n; —3575] — III yeTBepTh.

a) sin}-Ecosg—nth,C;n = —sinﬁt-cos—n-tgo,h <0;
7 8 7 8

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

=sin1-cos(n~3)-crg(2n - 5)>0;

B) sin 1,31t-cos-79—n~tg2,9 =—sin0,3®- cos—zgl-tg(n - 2,9) <0

r) sin8>0, TK.
1g6,4>0, TK.

32,

2,5<8<3m ¢o0s0,7>0, T.K. R >0,7>0;

2n<6,4< 571:; rnosromy, sin8-cos0,7-1g6,4>0.

a) sind4n =0;cosd4n=1; sin(—n) =0; cos(—n) =-1;

1 =1; cos| —HE =0;
2 2

6) sins—n=l;coss—ﬂ=0; sin( L
2 2

B) sinnt=0;cosm =~1; sin(-—21t)= 0; cos(—2'n:) =1

. 9n . T 9 b4
r) sm7=smz=l;cos——=cos

. ( 37‘[] . 3n 37‘[]
sinf —— |=—-sin—=1;cosf —— [=0.
2 2 2

33.

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

Takum o6pasoM, rpaduk xaHHON QYHKIHH €CTh CUHYCOMAA, T.€. HMEET

NepHoR 2m.

15



I\t

6) y=-sin{n+x)=sinx
CMOTpH MyHKT a).

n .
B) y= cos(;—x) =sinx
CMOTpPH NyHKT a).
ry y= rg(x+/r)= 1gx

Takum 06pa3zomM, rpaduk AaHHOH GyHKUMH ecTb rpaduk GyHKLHN
Y=1gx, T.e. HMEeT NEePHON T.

Y
1y=tgx+n)
15
1 J
Tl /17 X
x x T
"3 3
e =1
.
1
a) P(x;y) y=05 x>0 6) x=-= y>0
AY AY

CAY, AN,
AN

16



3s.
a)
iz
05
a . o
N
B)

36.
a) y=sinx+2; D(y)=R;
T.K. sinx e[—l;l], TO E(y):[l;3]
y

17



0) y=1+1gx;
T
T.K. YHKUMA y=Igx HE ONpPE/C/ICHA B TOYKAX BHIA 3 +7n, TO

D(y)=R\{%+nn| neZ};E(y):R

Y
yEleugx
et

3
aln
2|

sl

L
-

W | =] ™
77*-7

B) y=cosx-1;

D(y): R; T.K. cosx e[—l;l], TO E(y)=[—2;0]

wn
—

r)y=3+sinx;
D(y)=R: Tk sinxe [*1;1], TO E()’)=[2;4]

-~
Yy
Hd y=3+sinx
/\/3/\/
-2
1
0 x
=27 3 -m =& r T 3z 2
2 2 2

37.
a) y=2sinx;

D(y): R; Tk sinxe[—l;l],To E(y)=[—2;2]

18



1
0) y=—3cosx;

B) y=0,5-1gx;

T
T.K. QyHKIMA y=1gx He ONpejieNieHa B TOMKaX BUAA —2-+ nn,NE z;

D(y)= R\{-;—+ nn|ne z}; E(y)=R

y 1[
y =0,5tg
»
0.8
Y AN Y P EYAEET
Y T -9 « el * T2
0.
3.
r)y=—55mx;

D(y)=R; 1x. sinxe[-L1], 10 E(y)=[-1515]

19



38.
a) y=sinx;

Touku nepeceyenus rpaduka gaHHOH QYHKLHMH C OCAMH KOOPAHHAT:
(nn;O), neZz, (0;0);
6) y=1+cosx;

Touku nepeceyenus rpaduka gaHHOM QyHKIHH C OCAMH KOOPAMHAT:
(Tt + 21tn;0), neZz, (0;2);

B) y=cosyx;

Touku nepecevenus rpaduka gaHHOH GyHKUHH C OCAMH KOOpAMHAT:

(-Tzi + nn;O], nez, (0;1);

r) y=sinx-1;
Touku nepeceuenus rpaduka ganHoN PyHKLMH € OCAMH KOOPAHMHAT:

(-125- + nn;O), neZ, (0;-—1),

39.
a) y=x?-3x,
nepeceueHus ¢ ocbto OX: (0;0) u (3;0);
nepeceueHus ¢ oceto OY: (0;0);
6) y=sinx-15;
nepeceveHus ¢ ocblo OX epagpux Qyuxyuu ne umeem,
nepeceveHus ¢ oceto OY: (0;-1,5);
B) y=2,5+c0sx;

nepeceueHus ¢ ockio OX zpagpux gynxyuu ne urveem,
nepeceueHus ¢ oceto OY: (0;3,5);

1
r) y=—+1;

X

nepecevenus ¢ oceio OX: (-1;0);
nepeceveHus ¢ ocblo OY epaghux gyuxyuu ne urieem.

20



§2. OCHOBHEIE CBOMCTBA ®YHKIIHA

3. ®yHKkuHn H HX rpadHKH
40.

B SW)=x+=; fC1)= /H =2 710)=10;

6) f(x)=3cos(x—7:—); ( ) 0f(0)—, s f(m)=- 3J—
8) f(x)=vsx-x7; 7(0)=0;7(1)=2(2)=6
0) f(x)=2-sin2x; f(——) 3 7(0)= /(5")%-.

12
41.
a) f (x)=x2+2x; 6) f (x)=tg2x;
Sxo)=x§ +2xo; /a)=1g2a;
fe+)=r +4r+3; S(6-1)=1g(26-2)
B) f(x):l ; r f(x)=2cosi;
* 3
f(x0)=-l—+l;x0 #0; f(z)=2cos=;
Xg 3
a+3 h
fla+2)= 5 flh+n)= 2cos(3+§)
42.

I'paduxoM pyHKUMH Ha3biBaeTCA QHUTYpa, Y KOTOPOil KaXKIOMY
3HaYEHHIO apIryMEHTa COOTBETCTBYET OAHO 3Ha4€HHE YHKIHH, TOITOMY:

a) ¥ r) — ABJAIOTCA rpaduxamu:

6) u B) — He sBysOTCA rpadHKaMH.

43.
2) D(f)= R\fr:x?+4x+3=0)= R\ 13}
6) D(f)= {x:x2 -9> 0}=(— w0;-3 U [3;+e0)
B) D(f)= R\{x:x? +2x-8=0}= R\[- 42}
r) D(f)=fr:36-x2 2 0}=[- 6:6)
44.
21



a) (7)< R\[o} 6)D(f)= R\{_+m|nez}

) D(f)=R {nnl neZ}: r) D(f)= R\ {0}
45,

a) y = 2cos (x-§ ); D(y) = R; E(y) = [-2; 2];

6)y=2+ % . D(y) = R\{x: x-3=0} = R\{3};
.
E(y) =R\ {2}, T.x. —— #0;
x-3

B)y = 3 1; D(y) =R\ {x: x+1=0} = R\{-1};
x+1

E(y) =R\ {-1}, T.k. i:af:O;

x+1
r)y =3+0,5 sin (x+E ); D(y)=R;
E(y)= [ 7] T.K. sm(x+—)e (-1; 1]

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

3/. Ax)
/ A

> g
K 4

22



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

~

48.

a) Fpa(bm? $yHKIMH Yy = L + 2 ecTb rpaduK QYHKUHH y = % co
CABMIOM Ha JIBE €AMHHLbI BBC:X Baonb ocH OY.

I'padux pyukuuu y =;—{—5 €CTb rpauK QYHKIMH y = i €O CABHIOM
Ha 2 eIMHULBI BIPaBo Mo ocH OX.

y .

>

6) I'padux GyHKUMH y = cOS X — 3 €CTb Y = €OS X CO CABHIOM Ha 3
eIUHULB! BHH3 110 ocu OY.

I'paguk PpyHkuuu y = cos(x +%) €CTb Y = COS X CO C/JBHIOM Ha —:—

BJeBo 1o ocu OX.

23



B) [paduk dyHkunu y = 4-x> ecTb y = -X CO CABHIOM Ha 4 eIMHHLLI
BBepx mo ocu QY.

[pacduk Gynkumuy y = - (x-2)> €cTb y = -X* CO CABUIOM Ha 2 eMHHLBI
BripaBo no ocH OX.

=4

r) M'paduk ynkumu y = sin X + 2 ecTb y = sin X cO CABHroM Ha 2
enuHMLbI BBepx 1o ocu OY.

. T . b
I'paduk ¢pyHkuuu y = sin (x + 3) €CTb Y = Sin X CO CABHIOM Ha —

BJieBo o ocu OX.

24



49.

a)

x=3

6)

4
-
t
&
]
s
w
== ll'l'l' B
Al
A
PRS-
-
> ~ e
- )
“"““
- f
]
£

-1

-2

B)

»”
-
- .“‘-‘.‘
-
S
- Mot i T LY ¥ _-.- b
B! N
o l"llli )
-
7 Se—l
17
7
# % +
Ra2
)
w
[
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50.

a)
y=1+2inx Y],
/\ af N3 /s
= -ﬂa\/}g; P\ =
0)
YT
3 ’-__cv"‘--.
: "0‘-“- = y:JX_'fl—l
-l! [ I} 2 3 4 AS § 7 8 9 o ;
-1
B)
y 4
05
ol i O 1T LA
y=05os-1 |
r)
Y4
)
¢ y=2+dx-1
3
e
1
—l‘ 0 1 T 3 TS .6 7 8 9 10 X:
51,
a) fo=1% *20 gaoy=0; ef -1 =L, qo)=0; f5)=5
~-x, x<0. ’ 3 3’ ’ |

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

26



_ [ sinx, x>0 LA TV .2 T P A e §
B) f(x) {cosx_l, o f(—?) 1,f( 3) > f0) O’f(sj >

I, x>0;
r) f(x)=40, x=0; f-1,7)=-1; f(- 2 )=-1; f{0) = 0; f3,8) = 1.

~1, x<0.

52.
a)
AMBN ~AABC v ko3bduuuenT nonobus
x M
paBeH —, T.C. :
n .
Suc X bh x* bx? A
=—2— M SMNB :—*—2=——- N
S MNB n 2 h 2h

2
x
S mnc =S aBc ~Suna =7'(1‘—h?), npuueM X €[0;A] .

6) S(x) = sz

8) Pl )=2r +=r(a+2);

r) [AC| =[BD| = av2 ;

|PD|=0J5;SACD 22 a :
2x Synp 4x? 2x?

2
T.C. SMND =X,

2

a2
Spiascn =S apcp—Suyp=a’-x*, mpuuem xe[0; 5 B
53.
‘/33‘ -2 3x—-220; 2
D(y): T =D(y)=[=; 202+ o);
a) y=——— R ; D(Y): {xz_x_2¢o;:> (») [3, Y25+ )
6) y \/x —3x 4
16~ x2

D(y): { y ~3x-d2 °’:>D<y) (~oo3-2) U (=4-1]U (4+0);

B) y= x+2 ( )'{x+2?.0;

3 3
s DO 2 PO =D UG ).

27



L, _V4-X Ja-x2>0; o .
rNys= =2, D(y) -{1_ 2520, = D(y)=[-2;0,5)U(0,5;2]
54,

a) y=1+sin’x; D(y)=R; E(y)=[1;2};

6) y="T"1; D(y) = RI{0}; E(y)= R/ {1}, T.x. %0,

X
B) y=vx* +4; D(y) = R; E(y)= [2+o0);
r) y=1,5-0,5cos’x; D(y)=R; E(y)=[1;,5).

5S.
a)
Ay
*. ’
\\‘ y’l“i ,'/
LY ;' :
\\ 1 /’ y=p—l|
oKz
! * 2. N 3
B CEEE: X
6)
X
B)
1y y=42x-2
4
3
2.
1] l

28



r)

56.

a)

6)

f-2

L

y

29



B)

y‘fz y=1+cos2x

A

i
win

»

r)

P";—’a—-/ y=l+%v/;
1

01 2 3 4 5 6 18 9 10 112 IJMISIG—X

4. Yeruble H HeueTHbIEe QYHRKIIHH.
IlepHOAMYHOCTL TPHIOHOMETPHYECKHX QyHKIMIA

57.

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

B) f(x)=x2 cosx; f(—x):(—x )cos(—x) = x cosx:f(x);

r) f(x) = 4x% - x%; f(=x)= 4(-x)® = (~x)* =4x° - x? = f(x).
H nas Beex f(x) (u3 myHkTOB a) 6) B) 1)) D(f)=R.

58.

cosSx+1

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

= f(x);
|-+ I

a) f(x)=

smzx

6) f(x )—~

D(f)=R/{ ¢ l} — cHMMeTpH4Ha oTHOcUTeNbHO (0;0);

f(=x)= —f( %

sm( x) smzx

(-x)* -1

30



. X
2sin—

B) [(x) =

D(f)=R/{0} — cummeTpuuHa oTHOcHTeNBHO (0;0);

2sin(~>)  2sinZ

fx)=——=2-= x32=f(x);

_.x)

COSX3

r) f(x )‘
D(f)= R/{ + 2} -~ CUMMETpPHYHa oTHoeHTeNnsHO (0;0);

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

cos(—x3 ) _ cosx
4-(-x)} 4-x*

59.
a) f(x)= x’sin x; f(-x)= -x* sin(-x)? = -f(x);
6) f(x)=x2(2x-x%); f(-x) = x*(-2x+x°)= -f(x);
B) f(x)=x’cos3x; f(-X)=-x’cos(-3x)=-f(x);
P(X)=X(5-x); f(-X)=-x(5-(-X)")=-f(x).
H ans Beex f(x) (13 myHkroB a) 6) B) r)) D(f)=R.

69.
) [0 =25 L
D(f)= R/{O} — CHMMETPWYHA OTHOCHTeNIbHO ToukH (0;0);
=0t Xt
3
6 f(x)= Cosx .
) 1) x(25-x2)
D(f)=R/{0; £ 5} — cHMMeTpHYHa OTHOCHTEBHO ToukH (0;0);
e SSEX)
fex)=— o =W
B) S(9) = s D) = Ref (o) = — g = = =)
642 (=x)" +2 x+2
r) f( )_ X smx

D(f)=R/{ i 3} — CHMMETPHYHa OTHOCHTEIbHO TouKH (0;0);



2 cinf 2 .
oo G S

[ToatoMy, ¢yHkuuu f(x) (M3 myHkToB a) ©) B) r)) ABAsAIOTCA
HEYETHBLIMH.

61.
1) f~yetHas:
a) 0)
4 y Y
3
X
3 3 le 4
lo ‘%
B) r)
y y
2
\ [/ ’
X
x
-5 -4 0 4 5
73N
2
-2 -2 ’
2)
f— HeueTHasn:
a) 0)
4 Y 3 y
X
—4 0 - 0 '6
4
-3
_44
B) r)
2 R4 I3 R4
\ X \ X
] s -2 , \ o - 5 \.
2 2

32



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

6) j(x+T)=r(x+§ y=2tg(3x+ 71)=2 tg3x= f(x);

B) S+ T)=f(x+ g) =3 cos(4x +2m) =3cos dx = f(x);

x
3

[Noatomy, uncyio T sensetca nepuoaoM yHkuuH fx).
63. '

Oynkuuy f(x) (3 myHKTOB &) 6) B) I')) €cThb JIMHEHHBIE KOMOHHALMH
3/ieMEHTapHBIX TPHroHOMETpUUeckuX GyHKuUMI (sin X, cos X, tg X, ctg x),
KOTOpble ABNAOTCA nepHoavdeckumu. [loatoMy M ¢yHkumd f(x)
ABJIAIOTCA MEPHOAHYECKHMMU.

64.

r) foetT)= f(x+3m) = ctg(% +m)=clg

a) y = lsinx'
T2
HaumeHbLIMHA MONOXHTENbLHBIA MepHoa GYHKUHMH y=sin X ecTb 27,

M03TOMY HaUMEHBLLIHH MONOXUTENbHBIH Nepros GyHKLUHH Y((X) paBeH

T=E-=81t,
1/4
3x n 2n
6 =3tg—; T=———=—;
) i =3g 32 3
2n

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

r)y =5tg£; T=-"-=3n

3 /3
65.
. sin2x 2R
a) y =sinx cosx = ; T=-?=Tt;
. . 2n 2
6) y=sin X sin 4x - €os X €0s 4x=-C08 5X; T =—=—m;
5 5
B) Y= sin?x-cos?x=-cos 2x;, T = In =T
r) y=sin 3x cos x + cos 3x sin x=sin 4x; T=2£-=1;—;

rae T — HauMEHBIUMIA MONOXHUTENBHLIH NepHol GYHKUHH Y(X).

211764 ' 33






X
B)y=tgX: T=—T_2?
Y=g T=15 =27

......._......_'

r) y=sin 1,5x; T=l—=—7t'

s

W

«ii’*

-
-l

rae T — HauMeHBUINI NONOXKUTENLHBIH NEpHOL (byHKLum y(x).

68.

a) He npa., T.K. T 1I0/DKHO y/IOBNETBOPAThL PABEHCTBY f(x+1)= f(x)
o Vx e D(f):

6) He npaB.; B) He NpaB; I') He Mpas.
69.

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

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

6) y= H 2 I I ; D(y)= R\{—nnez};

sinxcosx sin2x’

y(- x)—-——— —y(x) — yHKUMA HEUETHA;

B) y=x*+tg’x+xsinx; D(y)—R\{2 + nk,k e _}

Y(-X)=(-x)*+tg*(-X)H(-x)sin(-x )=y(x) — DYyHKLKA YeTHAS;
r) y=SE_clgx ”’g" ; D(y )—R\{ ne_},

y(-x)= %’g =—y(x) GYHKIHA HEYETHAA.

2* ‘ 35



sinx
a) y=——1;
-1
D(y)y=R\ {1} — HECHMMETPHYHAd OTHOCHTEJILHO HyJIS, [OITOMY
y(x) — dyHxums obuwero Buaa;
: X +sinx
6) y =————; D(y)=R\{0};
—sinx
y(-x)=~—xﬂ =y(X) — QyHKLMA ABJIACTCA YETHON;
~x+sinx
Vi-x? 1-x%20 1.
B) y=——; D(y): = D(y)=[-1;1) — He cuMMmeTpHuHa
I-x I-x=0

OTHOCHTEJIbHO Ry, T.¢ Y(X) — GyHkLuUs o6umero Buaa.

ry= X+igx ; D(y)=R\{O;—7£+nn\n € :} .
X COS X 2
y-x)= TXTgx  xHigx =y(X) — QYHKUHA ABJIACTCA YETHOM.
—X'COSX XCOSX
71.
a) U3 rpajuka BHAUM, YTO

dyHKUHA CHMMETpPH'HA
OTHOCHTEJILHO ocH OX,
nosromMy QyHkuus ABnseTcs
YETHOM.

6) U3 rpaduxa BuauM, uro

PpyHKUMS CHMMETpHUHA
orHociTenbHo  ToukH  (0,;0),
nod>romy (GyHKUMA  ABJAETCS
HCUETHOIA.
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72.
a) h(x)=f(x)gX(x), rae f - YeTHas 1 g - HeueTHaA yHKIMH;
h(-x)=f(-x)-g’(x)= fx)-g*(x)=h(x).
1.€. h(x) — yeTHas ¢pyHkuus;
6) h(x)=f(x)=g(x), rae f u g ueTHbIle PYyHKIMH,
h(-x)=f{-x)-g(x)=f(x)-g(x)=h(x),
T.¢. h(x) — 4eTHas pyHxuMA;
B) h(x)= f{x)+g(x), rne f u g HeueTHbIe PyHKIIHY;
h(-x)=R-x)+g(-x)=-(f(x)*+g(x))=-h(x).
T.e. h(x)HeueTHas pyHKums;
r) h(x)=f(x)g(x), rae f u g HeyeTHbIc yHKUNH;
h(-x)=f(-x)g(-x)=(-A(x)(-g(x))=fx)g(x)=h(x),

T.€. h(x) — ueTHas pyHkuM.

73.

.2 1-cos2x 2n
a). y=sin‘ x= 5 ; T=

6). y=tgx-ctgx=1, mprdem D(y)=R\ {"7"/: € z} :

OueBunHO, YTO 7T =

ISR

b

N

. . 2n
B) y=sm4x-cos‘x=sm X-cos?x=-cos2x; T = -5 =7;

2
r)y= sin=+cos>| = 1+sinx; T=2—n= 2n;
2 2 1
rae T — HavMeHBIIHIA NONOKHUTENbHEII NepHoa GyHKIMH Y(X).

74,
a)

. s = -«
s I S 8 3 = 3

37



6)

r)

75.
JomnyctuM, dvukuus y=1(x) uMeer nepuoa T, T.e y(x=T)=y(x), Tor13
ang byHkuM# y,=af(x)+b:
yi(xtT)=a(y(x£T))+b=ay(x)+b=af(x)+b=y(x). Ilpuaem D(y)=D(y).
[ToaToMy y,(X) ABRSETCA NEPUOANYECKOM.

76.
a) y=x2-3; npu x=1 (eD(y)):
y(x+2)=y(3)=6=1=y(2).
T.e. T=2 une nepuon hyHkuuH y(X);
6). y=cosx; [Tpu x=n (e D(y)):
y(x+2)=cos(n+2)=- cos2=-1=cos(n)=y(n).
T.e. T=2 - He nepHOR HYHKUHH Y(X);

38



B) Y=3X+5 ecTb QYHKUMA He NMepHoaudeckad, T.e. T=2 He neprox
$yHkLnAH y(X)

r) y=1x| ecte pyHKuus He mepHoguueckas, T.e. T=2 — He nepron
dbyHkuud y(x).

S. Bospacranne n yobiBanHe pyHKunii. JKCTpeMyMBI.

77.
a) x €[-7;-5][1;5] — npomexyTok BO3pacTaHmA ;
x€ [— 5; l]u [5'7] — MPOMEXYTOK YOriBaHHUA;
Xmax1= 5 Ymax1 = 5 Xmax2™ 5 Ymax2 = 3 Xmini™ 1; y Ymin1=— 3
6) x €[~ 6,-4] U[~24] ~ MpoMeXyTOK BO3paCTAHHS;
x €[~ 4;-2]U[4;5] — npomexyTok yGLIBaHHS,;
xmaxl—_4 Ymax1 = 3 Xmax2™ 4 Ymax2 = 5 Xmin1 = 2 Ymini™ 2
B) X e[ 3,3] — [POMEXYTOK BO3pacTaHusA;, '
X€ [—00' 3]u [3'+ oo) — NPOMEXYTOK yObiBaHHS;
Xmax17~ 3 Ymax1 2 Xmin=— 3 Ymin ™ 2;
r) xe[-4;-2]U[0;2] L[4;6] - mpomMexyTOK BO3pacTaHHA,;
x€[-6;-4]U[-2;0] U[2;4] — npomexcyTOK yObIBaHHS;
Xmax1= 2 Ymaxt =3; _xmax2=2; Ymax2 3 Xmml—_4 Ymin1™ 2 Xmin2™ 0
Ymin2™ 0 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)

r)

81.
[Tycts X,>Xy, TOrAa y(X2)-y(X,)- kxo+b-kx;-b=k(x,-x,).
a) k>0, 1o y(x3)-y(x1)>0, T.e. dyHkuma so3pacract Ha R;
6) k>0, T0 y(x3)-y(x)<0, T.¢ QpyHKuHs yObIBaeT Ha R.
(T.K. Xy, X5 Ni06blE TOUKH Ha R).

82.
a) y=-x"+6x-8=1-(x-3)".
O4€eBUOHO, Xmax™3, Ymax=1.
Ecnu xe(-o0; 3], To bynkuus Bospacraer,
Ecnu x€[3;+), To dyHkuMs yGbiBaeT.
6) y=(x+2)*+1.
OUeBUAHO, Y= U X pip=-2.
Ipn xe&(-0;-2], pyHkuus yGrisaeT 1
NpH X € [-2;+0) GyHKLUA BO3pacTaer.
B) y=x’-4x=(x-2)*-4.
OUEBHUIIHO, UTO Xpin =2; Ymin=-4
Ipu xe(-0;2] pyHkuus yopiBaeT;
npu x€[2;+w) dpyHxumns Bospacraer.
r) y=(x-3)%;
O4EBUAHO, YTO Yiin=0; Xmin=3
Ipy xe(-0;0] pyHkuMA yOriBaET;
npu xe[0;+o0) QpyHKUMA BO3pacTaeT.
42



83.
3
a) y=——; D(y)=R\{2};
) y=—:D)=R\(2}
3(x) —x3)

(x5 —2)(x) ~2)
yObLIBaeT; aHANOTHYHO Ha (2;+00) PyHKUHMs YyObIBaET.

Ipu x1<x3<2: y(x32)-y(x;)= <0, T.e. Ha (-0;2) pyHKUMA

3
y= 2 yOBIBaCT Ha KaXIOM H3 NPOMeXyTKkoB D(y), ciemxoBaTensHo,
x —

OHa HE UMEET TOYEK MMHAMYMAa U MaKCHMYMa;

6). y=-(x+3)’; D(y)=R;

TO WA X;<X: (-X1-3)°<(-X1-X3)’, T.€.

y(x1)<y(x;) — ¢yHkuus y6uiBaeT Ha R. CrnenoBarenbHo, He MMeeT
TOYEK MAaKCUMYMa U MHHUMYMa,

B) y=-——; DB)=R\-3)

X1, X2€R: x1<x,<-3, TO

—Xy + X
Xy3) = y(x;) =————————<0 HKUMs BO3pacTaeT Ha (-oo; -3),
Y(x2) = y(x) 30 +3) by p ( )

1
AHanorw4Ho, oHa Bospacraer Ha (-3; +®), TK. y=— 3 BO3pacTaeT Ha
x+

D(y), To oHa He HMeeT TOYEK MaKCUMYMa U MUHIMYMa,

r) y=(x-4)’; D(y)=R;

TO 1A X1<Xj : (x,-4)3<(x2<4)3;

y(x1)<y(X;), T.e. pyHkuus Bo3zpacTacT Ha R W He HMeeT Touek
MaKCMMyMa H MUHHUMYMa,
84,

a) y=3sinx-1.

N T 3n 1 ]
HUmeeM neno ¢ cuHyconmoif, nostomy, Ha ;+ 2nn;—2—+2nnJ , helZ
¢yHKUUA YObIBAET;

Ha [-— g + 21rn;-;i + 21tn] neZ pyHkuUg BO3pacTacT;

Xmin = ——125+2nn s Ymin=4, N€Z; Xpax =§+ 27k Yuax=2, kEZ;

0)y=-2cosx+1;
®yHxuus yObiBaeT Ha [-n+27n; 21n] neZ;
@DyHKuUMA Bo3pacTaeT Ha [27n; n+27n] neZ;
Xmin=27N, Ymin=-1; Xuax=T+21N; Yax=3, NEZ
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B) Y=2co0sx+1,

ODyukiusa yosiBaeT Ha [-n+27n; 2nn]} neZ;
DYHKLMA BO3pacTaeT Ha [27n; n+27n]; neZ;
Xmin=T+27N; Ynin=-1; Xuax™27N; Yusx™3, NE€Z;
r) y=0,5sinx-1,5;

QOyHkuus yObIBAET HA l:lz[—+ 21m,37"+ 2nn] neZz,
DyHKIMA BO3pACTacT Ha [——125+ 21m;%+ 2nn] ; NeZ;

Xmin™ — -;— + 271} Yimin=-2; Xuax™ % +27n ; Yuax=-1, N€Z;
85.
a) y=1+tgx; D(y)=R/ {-125 +an/ne :}

bis n
QDyHKLHA BO3pACTACT Ha (— 3 + nn;; + nn) ,NeZ;

Touyek Max 4 min HeT
6) y=sinx+1; D(y)=R;

DyHKIHMA BO3pPACTAET Ha [——125+ 21m;§+ 2nn] neZz;
b In
OyHKuHA yObIBACT Ha [E + 21m;7 + 21m:| neZ,
n s
Xmin = -3 +271;5 Yimin =03 Xmax = -2-+ 27n ; Yun=2; NEZ;
B) y=-tgx; D(y)=R/ {%+ 2nn/ine :} ;

QDyHKUHA yObIBAET HA (— % + nn;% + nn) ;NeZ;

TOYEK Max W min HeT;
r) y=cosx-1; D(y)=R;
ODyHkuuA yOsiBaeT Ha (27tn; n+27n}; neZ;
DyHKUHMA BO3pacTaeT Ha [t+27n; 2n+2nn}; neZ;
Xmin=TH2TN; Ynin=-1; Xpax=2M+27N; ¥y =0, n€Z;
86.
a) T.x. 0<E<3—"<n,1‘0 cos-2—n>cosﬁt-,
9 7 9 7
B cHi1y yOuIBaHUS y=cos X Ha [0; n];
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St 7n 3n . 5m n
<__

6)T.K.£<— <—, TO Sin— > sin —,
2 7 7 8
s ¢ T 3n
T.K. y=sinx ¥ Ha | ——|;
22
n 6nm 91 3x 6w

B) Tk —<—<—<—
2 7

5 2
T 3n
=tgx T Ha | —;— s
ymigx T a (2.2
m 3n 4n = . 3n_ . 4n
N Tk —-—<*—=<—<—, T0 Sin— > sin—,
2 8 9 2 8 9

T

T.K y=sinx T Ha { ~—=:—|.
4 [ 2 2}
87.
a) £<n—1,3<3,2<3.8<3—n U
2 2

y=sinx ! Ha I:;,:%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<cos0,9:

B) I —0,3<0,5<14 <X u tgx T ya (— E;EW = tg(-0,3)<tg0,5<1g1.4;
2 2 2°2y

r) —1;-< -1,2<0,8<1,2 <§ ny=sinx T na

’:_122%] = sin(-1,2) <sin 0,8 < sin 1,2.

88.

a) y +1;D () =R\{2}.

C(x-2)?
1 < l

" =2 (-2

AnanormuHo, GpyHkuus yosiBaet Ha (2;+w);

Touek max ¥ min HerT.

x1<x;<2,T0 = ¢yHKuMs BO3pacTaet Ha (-o0;2);
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6) y=4|x|—x2;

_ 4x—x*x20; oy —-(x—2)2+4,x20;
—4x-x2 x<0; ~(x=2)%+4,x<0;

T.e. ¢pyHkuus Bo3pactaer npH x€(0;-2JU{0;2];
yobiBaeT npH x€[-2;0]U[2;+w);

Xmax = 2;ymax= 4; Xmax = '2;ymax= 4;

Xmin = 09 Ymin = 0.

B) y=— L ——2: D) =R/ {-1}.

(x+1)?

1

> ’
(x+1)7 (xp+1)°

Ecmnx;<x; <-1, 10 T.e. pyHKUHA YObIBAET

Ha (-0;-1);
AHanoruyHo, ¢pyHKLHUA yObIBaeT Ha (-1;+o);
Touek max H min HeT.

_ .2 (x—l)z—l,xZO;
rNy=x -2[x|; =
) d {(,w»l)2 ~1Lx<0;

T.e. dyHxuus Bospacraet npu xe[-1;0]U[1; +o0);
yobiBaeT npu x€(-0;-11U[0;1];
Xamin = 15 Ymin = =15 Xmin = - 15 Ymin = =1} Ximax = 05 Ymax = 0.
89.

a) y= COS(X—%); D()=R;
, T n
(x +-:‘-)nm =27 Xpax =—:+21tn; Ymax = s NE€Z.
(x+-})min =M+ 27N Xpin =-¥+2nn; Ymin =—L neZ.
T In .
DyHxuMs yobiBaeT Ha [_Z + 21rn;T+ Znn}n eZ,
BO3pacTaeT Ha [_371:+ 2nn;—%+ 2nn}, nez.
. T
6) y=1-sin(x-—); D () =R;

Xmin =—5—ér—+ 201 Ypin=0neZ; xpa = —%+21m; Vimax = 2; NEZ,
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OyHkuua yobiBaeT Ha [— —161 +2mn; -5?“+ 21m:|, neZz;

BO3PAcTaET Ha [5—:4 21m;%t-+ 21m}, nelZ.

B) y=sin(x+§);D ) =R;

4
Xmin =Tn+21m; Ymin =—Ln€Z. Xpa =§+ 2MM, Vmax = 13 nEZ.

DyHKIMA BO3pACTaET Ha [- 23_1r+ 21m;§+ Znn], neZ,

yOBIBaeT Ha [§+ 21m;—‘-13-£+ Znn], neZ.

1: 2r
r) y=2+cos(x—-3—); Xmin =——3—+21m; Ymin =lineZ.

Xmax =§+ 27M; Ymax = 3; HEZ.

OyHkima yObIBacT Ha [§+ 27m;-43l[- + Znn], neZz

BO3pacTaeT Ha [—23—n+ 21m;-73£+ 21mjl, ne”Z.

90.
25w In . 4m 3n ' 5w St
a) cos——=cos—; Ssin— =cos—; cos(——)=cos(—);
9 3 10 9 9
3Jn _4x S5n Tn
TK 0<—<—<—<—<7mH
0 9 9 9

5 4 .
y=cosx ! na [0;n] = cosz—;n-<cos(—-7n) < cos—9£<sm——9—.

4r

Sn 2n 15n
6) ctg(—7)=tg T clgTe= tg(——-)
T Tn 3r 2n 3 0w
TK ——~<~— < —e < —<—<—H
2 16 8 7 8§ 2

y=tgxT Ha(—i;
15n

T Tn 3n 2n In
—),TO tg(——)<tg(——8—)<137<tg?;

3n

tg(——) <clg—=< 1g(- ——) <ig—.

8
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B) c’ lz_n—ct 2_1" t 6_Tc—ct 2_1.!.'
b4 5 g 5’ g 5 g 5’
0<3—n<-2£<—71<ﬂ<n uy=ctgx I Ha (0;n), T
10 5 15 10
c1g 2k <crg < g2t < 1g 8T
B0 “B1s ST <
3n . n .17 . 0n
r) cos—— =sin(-—y); sin—— =sin—;
24 24 6 6
n hi4 T T _Sm T . b ¢
- ce—<c—<—<—nuy=sinx Tua|-=;=|, 10
2 12 24 6 24 2 2°2

b} 4 13n 17n Sn
sm(——) < €0s — < sin — < sin—.
12 24 6 24

91.

a) f{x) =x*+3x;

TIycTh x), X; € [0;+0) M X< X3, TO x{ +3x; < x5 +3%,;

f(x) < f{x2), T.e. GyHKUHNA BO3pacTaET.

6) f(x) = - x° - 2x;

TlycTb X3, X, € R ¥ x)<x3, TO —x,3 —2x; > -2x; - x%;

f(x;) > f{x;), T.e. pyHxuns yOniBaeT.

B) flx) =x°-0.5;

IycTb x4, X3 € (-0;0] H x,< X3, TO (+x2)6 —0.5 < (+x )6 -0.5;

flx) > f(x2), T.€. GyHKUMSA YOBIBaET.

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

TtycTtb x1, x; € R 1 x;<x3, TO x|5 +1.5x; < x25 +1.5x;;

f (x1) < flxy), T.e. PyHKUMs BO3pACTAET.
92,

a) Ecnu f — uetHas ¢pyukums, To f{xg) = f{-x,), cnenopaTenbHO, €CIH Xo
— TOYKAa MAKCHMYMa, TO H (-Xg) — TOUKa MaKCUMyMa.

6) IMycTb f - HeweTHan GyHKLMA U Ha [a;b] f(x) ¥, T.e. /1% MOGLIX

x1, X2 € [a;b], x;<x3: £ (x;) > f(x;). Toraa B cusry HEYETHOCTH, JUIA JHOOBIX
-X| M =X X1, X3 €[-b;-a], uto x>x; f (x|)<f(x,), re. f (x4 na [-b;-a].

B) Ecnu f— HeuetHas dyHkums, 1o f(xo) = -f(-xo), cnenoBaTenbHoO, €CIn
Xg — TOYKA MaKCHMyMa, TO (-Xo) — TOUKa MHHHMYMa.

r) IycTs f — yeTHas GyHKUUA U Ha [a;b] f(x)T, T.e. w1 mobbix

X1, X2 € [a;b], uTo x< x; u f (x,) < f(x;). Toraa B cHTy HETHOCTH IS
MO6BIX ~x; H -x3 3 [-b;-a], uTo x; <x;: f (-x}) < f{-x3), T.€. Ha [-b;-a]
({byHKUMs yObIBaET.
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6. UccienoBanHne pynkunii

93.
a) D(f) = [-8;5]; E(f) = [-2;5]; flx) = 0, ecnux = 1; R0) = 2.5;
f{x) > 0 na [-8;1); fix) <0 na (1;5];

fx) 4 na [-8;-51U[-1;3]; fix) T na [-5;-11U[3;5).

Xemin = -3} Ymin = 15 Xmin = 3; Yenin = -2;

Xmax = -1; Ymx= 3.

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

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

flx) =0, ecan x = 0; {0) =0;

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

fix) T Ha (-00;-2)U(=2;+o0);

y =2 — ropu30HTAILHAA aCHMIITOTA;

X = -2 — BEPTHKAIbHAA aCHMIITOTA.

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

f(-x)= -f{x), cnenoBatensHO QYHKLMA HEYETHAS,;

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

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

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

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

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

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

fix)=0,ecnux=5;-4;%1; f(0)=1;

fix) > 0 Ha [-5;-4)(-1;1)U(5;7]; fx) < 0 na (4;1)(1;5);
f{x) 4 ua [-5;-3]0[0;3]; fix) T ma [-3;0]U3;7].

Xmin = '3; Ymin = '2; Xmin = 3;ymin = '3;

Xmax = 03 Ymax = 1.

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

9.
a)




6)

4y
]
-2
B S S R %
B)
r)
95,
¥ a) f(x) =5 - 2x;
D(f) =R; E(f)=R;
5
f(x) = 0, ccnn x = % . f0) = 5;
f(x)>0ecnnx € (-oo;% Y,
¢ 2-\ x f(x)<0ecnux e (% o),

PyHkums yosiraet Ha R. Touek max u min Her.
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6)f(x)=3-2x-x*=4—(x+ 1)}
D(f) = R; E(f) = (-0;4];
f(x)=0,ecnux=-3;x=1;f(0)=3;
f(x) > 0 Ha (-3;1); -

f(x) < 0 Ha (-o0;3)(1; +o0);

fix) T Ha (-0; -1].

f(r) ¥ Ha [-1; +o0);

Xmax = -1,
Ynax = 4. -
B) f(x) = 3x-2; . aY

D(f) =R; E(f) =R;
fix)=0,ectux = -32- ; f(0) =-2;
f(x)= Ix-2;

fix)<Oecnux € (-oo;-g- ); 1

fix)>0ecnux € (% ;+oo);

dyHxuus Bospacraer Ha R. .2
Touek max U min Her.

0) flx) = %% — 3% +2 = -0.25 + (x - % ¥

D(H) = R; E(0) = [+ +);
f(x)=0,ecnux=1;x=2; f(0)=2;
f(x) > 0 Ha (-00; 1 \A(2; +0);

f(x) <0 Ha (1;2);

106) 4 v 03+ 21 106) T v [ 5+c0)

1
-—. P

Xmin = E > Ymin =

* rle)= =2
96. B L *
) fx)=~-2; :W\r\\i
X -—
D() =R/ {0); E(f) =R/ {2}; -
flx)=0,ecnmux=0ux=>5; \ N
fix)<0ecnux e (~co;0)u(% ; +o0); T
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Ay ' fix)>0ecmx e (0;% );

f(x) 4 Ha (-00;0)(0; +0);
y=-24x=0-acumnrotsl. Touek max

5 38 > ¥ Min Her.
6) f(x) = - (x-3)%
D(f) = R; E(f) = R;

f(x)=0,ecnux=0ux=75;{(0)=-81;
N/ gy <omapims Gy
f(x) ¥ Ha [3; +oo);
f(x) T na (-0;3];
Xmax = 35 Ymax = 0.

B) f(x) = ——;

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

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

0 fix) <0 ecnu x € (-oc;-2);
f(x) > 0 ecnu x € (-2; +oc);
y=0Hx=-2—-acHMATOTHL

@Y Touek max ¥ min HeT.

r) flx) = x*1;

3_ D(f) =R; E(f) = R;
f(x)=x ! f(x) = 0 npu x =1; f(0) = -1,
T/, % f(x) <0 ecnu x € (~o;1);

-1

fix)> 0 ecnux € (1; +o);
fix) T HaR;
Touek max M min Her.

a) f(x) = Vx-3 ;
D(f) = [3; +o0); E(f) = [0; +m);
Y o f(x) = 0 npu x =3; f(0) He onpenenexo;
f(x)- x-3 flx)> 0 ecaux e (3; +x);

— ~ f(x) T na D(f);

97.

-
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6) fix) = 4x-x? = 4-(x-2); Ay
D(f) = R; E(f) = (~0;4];
fix)=0,ecnux=0 ummx =4,
flx) <0 ecnux € (-00;0)U(4; +oo);
fx) > 0 ecniu x € (0;4);
fx) 4 Ha [2; +w0);
fix) T Ha (-0;2}; 01 x
Xmax = 2; :
Yinax = 4.
B) f(x) = vx+1 1
D(f) = [-1; +e); E(f) =R%
f(x)=0npux=-1; fl0) = 1;
fx) > 0 ecnu x € (-1; +o0);
f(x) T na D(f);
Touyek max ¥ min Her.
r) f{x) = 4-x%;
D(f) = R; E(f) = (-0;4];
f(-x) = f{x) — yeTHas ¢pyHKuHS;
flx) =0, ecnu x = £2; f{0) =4,
f(x) < 0 ecnu x € (-00;-2 ) (2; +0);
fx) > 0 ecnu x € (-2;2);
f(x) T na (-o0;0};
f(x) 4 Ha [0; +);
Xonax = 0.
Ymex =4;

98.
a) flx) = x*+4x* = (x*+2) 24;
D(f) =R; () =R";
f(-x) = f{x) — pyHKUHNA YeTHax;
f{x) =0, ecnu x =0;
flx) > 0 ecnu R/ {0};
fix) { HaR;
fix) T HaR";
Xmin = 0.
Ymin = '4;
6) fx)= 1-Vx+4;
D(f) = [-4; +o0); E(f) = (-oo;1];

L X 3

.' Slx)=dx-x?

Peee
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f(x) =0, ecin x =-3; f{(0) =-1;
f(x) <0 ecnu x e(-3; +»);
fix)>0ecnux ¢ [-4;-3);

f(x) | na [-4; +0);

Xmax -4

Ymax = 15

y B) f(x) = x*+x;
D(f) = R; E(f) = R;
S&)=x*+x ) =0 npux =0;
24- f{x) <0 ecnn x € (-x;0);
f f(x) >0 ecnn x € (0; +);
<L/ 1 X f(x)THaR;
1.2 Touek max 1 min Her.

D flx)=Jx-2-2;

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

f(x) <0 ecanx €[2;6);

f(x) > 0 ecnu x € (6; +x);

f(x) T na D(f);

Xmin = <5

Ymin T 2.

Yy a) f(x) = x’- 2|xl +l =
‘ / = (a7 =2+ 1= (1|7
r(x)=x? - 2lx+1 D(fi=R; E(f)y=R";

1 / f(-x) = f(x) — ueTHas PyHKUUS;
" > f(x)=0,ecnux+1;f(0)=1
32 "|° 13 X f(x) > 0 ecnun

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

Xmin =il;
yminzo;
Xmax =O;
Ymax = 1.
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J
6) fix) = 1+—2—-; ' \
x~1
D(f)=R/ {1} E® =R/ {1}; AL
f(x) =0, ecnu x = -1; f(0) = -1 x-
fix) <0ecnux € (-1;1); "
f(x) > 0 ecnmu x € (~00;-1)U(1; +0); R
y=1#nx=1-acUMIITOTHI. -|? t 2 X
Touek max ¥ min Her. -1
f(x) 4 na D(f). \
) ) = - x? =0.25- (- 2% Y
D(f) =R; i '2
1 =k~
B = (055 _ A
4 X
f(-x) = f(x) — ueTHas GYyHKLHSA; 2 /10810 1 z_
f(x)=0,ecnux * 1; x =0;
f(x)>0ecmux € (-1;1); "
flx) <0 ecnu x € (-0;-1)(1; +0);
) | mal-T010 o) ) T wal0z]0 (o3
Xmin O;ymin = Os
1
= - =
Xmax —- 2 s Ymax 4 .
r) f(x) = 2+l;
X Pt 4
D(f) =R/ {0}; E(f) =R/ {-2}; :
f(x)=0,ecnux= ——;
2 A f(x)= 2xx+l |
f(x)<0ccnuxe(—%;0); o &
f(x) > 0 ecnu N’?
X € (02 JA0; +o); x \W ; %
y=2ux=0— acUMITOTEL.

Touek max ¥ min HeT.

f(x) ¥ ua D(f).
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7. CeolicTBA TPHrOHOMETPHYECKHX DyHKuUHIi.
T'apmMoHnyeckne KosiedaHHA.

100,
a)y, -l-8—n——t 2r, sinzs—n——sinlt—'
g 5 g 5 * 3 ) 3)
15n n 8n 2n
6 ———) = cO5—; 1g(——) = clg—;
) cos( 8) cos8 crg( 5) cg5
B) sin(—M—n)——sinE-' 4 15—‘"——t s
5 50 €7y &g
r) coszo—n-——cosﬁ' ct ﬁ——ct z
7 7 8T &y
101,
a) D(f) = R; E(f) = [4:2];
6)D(f)=R/{-73£n/neZ};E(f)=R;
B)D(f)=R/{n+2m/neZ},E(f)=R;
1 3
DDE)=R;Ef)=[-—;=1].
) D(f) O=1 5 2]
102.
a) f{x) = -sin 3x;
f(x)=0,ecnux=%,nez;
2m r 2mn
flx)<O0ecnmux ¢ (—;—+—),neZ;
33 3
T 2m 2mm .
fx)>0ectmx € (——+ —;~—),ne Z;
3 3 3
2x
0) f(x) = 1g—;
3
f(x)=0, eCme=JTmI,neZ;
37 3mnm 3an
<0ec ——+—;—),neZ;
fx) mx e ( 2 S ),n€

fix)>0ecinx e (é—zl;gf-+3;1),ne Z;
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= X
B) f(x) = cos 5>

flx)=0, ecnux =x+2m, neZ,

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

flx)=0, ec.rmx=%+%,ne AR

f(x)<O0ecmux € (—+ﬂ'£+ n),neZ;
4 22

f(x)>0ecm4xe(—’l §-+M)ne7

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

27m 2m

f(x)THa[——+ 3 : ],ncz

2m

f(x)lua[ﬂ£+-—3—] nelZ.

o =TI 4 ez

min 3 3 ,)mm ’ 3
2mn

Xmax = T; Vmax = 4L 1EZ.

8) f(x) = 0.5c‘lg—§-; fix) ¢ wa R\ {4m, nez);
Toyck max # min Her,
B) f(x) = Ztg-';; fx) T wa R\ {rr+ 2m, neZ);

Toyex max u min tiet.

r) f(x) =0.2sindx;

fe) T Ha[—%+52'—1'-;1+1'—’] nez,
fx) 4 Ha[£+£k— —38£+£-k—] keZ.
—-78£+%; Ymin = -0.2; nez,

m
2

Xmin ™

xmu =%+ ) ymax 02, nEZ.



104,
X
a) f(x) = 0.5COS; ;

D(f) = R; E(f) = [—%;—;_-];

f(-x) = f(x) — yeTHas pyHKUMSA;
nepuoauyeckas: T = 6m;

f(x)=0,ecmnx = 3—2”-+37m,neZ;

1
fl0)=—;
(0) 5
3r kY4 .
f(x)> 0 Ha (—T+67m;—5~+67m),nez;

f(x) <0 na (37”+67m;97”+67m),n eZ;

f(x) T na [-32+6m; 6/m), neZ;
f(x) ¥ Ha [6:m; 3 m+6/m], neZ.
1

Xmin = 372‘*'6/277, ﬂGZ;ymin= _E’

1
Xax = 0, NEZ; Yinax = 7

N
J
}

S NE . U N I
2 2 L.l 3 2

6) f(x) = -2 sin2x;

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

f(-x) = -f(x) —~ HeueTHas byHKUMS;
nepuHoanyeckas ¢ T = m;

f(x)=0,ecnux = %,keZ;
(0) =0;
fix)>0Ha (—%+7zk;7zk),keZ;

58



f(x) <0 Ha (nk;£+nk),k eZ;
f(x) T Ha [—+/zk 3—”+nk] keZ;

f(x) 4 Ha [——4—+ nk;z+nk],k eZ.

Xmin= —t+7k,keZ;
4
Yrun = <23
3z
xm“———+7zkke
Ymax = 2
2y
flx)==2sin2x
+ 2 [-\
\—s s ¢ .
w\ x [ 2 Nz fxoxs
4/ 2 4 4/ 2 4
B) f(x) = -1.5 cos3x;
33, -
D) =R;E(f)=[-=;=1
() "= 5 2]
f(-x) = f(x) — yeTHas PyHKUHSA;
)
nepuonmueckas ¢ T ==7x ;
J
n TN 3
fix)=0,ectux= —+—,neZ; f(0)=-=;
(x) ™ X 6+3 neZ; f(0) 5

f{x)> 0 Ha (£+Enn; £+Enn], neZ,
6 3 2 3

fx) T a[ﬁmE 2—;"l]neZ
f(x)l«Ha[—E z-gﬁﬂ]kez

n 2nn
xmu=§+ 3 L,BheZ
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_ 3
Ymax E
Xemin = ﬂ,"ez;
3
.= —3—’
Ymin —2 s

/\ Ai’ f(x)\:-ljcoﬁx

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

f(-x) = -f(x) — HeueTHas dyHkums;
nepuoaunyeckas ¢ T = 4m;

f{x) =0, ecnu x = 2nk, keZ;

f(x) > 0 Ha (4nk; 2n+4 k), keZ;
f(x) <0 Ha (-2+4nk; 4nk), keZ,;
f(x) T na [-n+4nn; n+dnn), neZ,
f(x) 4 Ha [n+4nk; 3n+4nk], keZ:
Xmax =NH4TN, NEZ; Yonax = 3;

Xiin =TH4ATN, NEZ, Yiyin = -3.

w]a
)
o

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

D(f)=R/ {-;L+—”—271—,ne Z}.E(H=R;

f(-x) = -f(x) — HeweTHas yHKuMA;

nepuoandeckasi ¢ T =-g— , NOITOMY AOCTAaTOYHO HCC/IEA0BATh €¢ Ha
OZHOM MeEepHoJE;

flx)=0, ecImx = —’Z’-,ne AN

(0) =0;

f(x)> 0 npu x e(%n; %+§n), neZ,

f(x) <0 npu xe(—£+£k;£+£k}k Y4
’ 4 2 4 2

®OyHkuMA BO3pacTaeT Ha KaxaoMm #3 uHrepsaios D(f);
Toyek max ¥ min HeT.

e 4 sx)= %tgh

1
2|/
X ..E.-"°!.£§_a~_'x
4 2 8 2 4
6) f{x) = —3c053—2x- ;
D(f) = R; E(f) = [-3;3];
f(-x) = f{x) — yerHast pyHkuuA;
4r
nepHoauyeckas ¢ T = EN ;
fix)=0, ecnn x =13r-+2—;r-n—,ne AR

f0) =-3;
n  4nn 4nn
f(x) > 0 npu xe(?+—3—;n+T), neZ,



f(x) < 0 mipm xe[—§+4—nk;£ 43"k] keZ:

373
fix)Tnpu xe ﬂﬁ ﬂ keZ; f(xinpuxe —-2-7£+5—7Z;ﬂ
33 3 3 3°3

xmu—?+4nk k€Z; ymx=3;

Ximin = ?mneZ;ymiﬁ-l

24
f(x)- -3cos3—x
’ 2
N — ——ry
o) = -
I 3 * E)
B) f(x) = - 2c(g§;
D(f) =R/ {3rn, neZ}; E(f) =R;
f(-x) = -f(x) — HeueTHas dyHKUMSA;
neproanyeckas ¢ T =3x;
f(x)=0,ecmux = —3;”—+37m,n eZ;
. 3n
f(x)<0npu xe (3nk;—§—+3nk), keZ;
3n
f(x) > 0 npu xe(—7+3nn; 37m), neZz,
ODyHKUHS BO3pacTaeT Ha KaxkaoM U3 uHTepBanos D(f);
Touek max 1 min HeT.
iy.
f(x): —26(3%
2
™ |0 x
- iy 7 > x
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£) flx) = %sin4—3x; D(f) = R; E(f) = [—%;%];

f(-x) = -f(x) — HeyeTHasn QyHKUMA; nepHoanyeckas ¢ T =37” ;

&

f(x) =0, ecnux =377m,n eZ,;
£0) = 0; f{x) > 0 Ha (0;3—4£); f(x) < 0 a (—37”;0>;

i) T wa [=25370 oy b wa (25, 2F

rary 5 8
x = Z—' =i'x . = _é’_r.’ L= __2
max 8 a)’max 2 » fmin 8 ,Ymm 2'
y

. 4x
5 —
2,sm3

i >
1
-k
1]
f L1} 4
& )
LIt &4
¥
&
wjE >
E 2 4

" i+

Ix
T

106.
a)x(d) = %cos dnt; A= ;—(CM); w=4n (pag/c); T = -;— (c);
x(%) = 1.75(cm).
6) x(1) = 5cos(3nt +%) ; A =5(cM); w=3n (pag/c); T= %(c);
x(%) = -;—(CM).
B) x(f) = 1.5cos6m ; A = 1.5(cM); w= 6m (pan/c); T = %(c);
X3) =2 (ow).

T

I SN, S SN SPSRRII 4 T = Afe)-
r)x(t)—2005(2+3),A 2(°M)’w > (pawc); T = 4(c);

x(8)= % {c™m).
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107.
a) 1(¢) =?l‘-sin50m' A= %(A); ©=50r (pa/c); T = -21—5(c),

6) I(f) =5sin20m ; A = 5(A); w=20m (pan/c); T = 2 1Lo (©).
[/
8) 1(¢) =%sin10m A= —;—(A); =107 (pan/c); T = %(c).

r) () =3sin30m ; A = 3(A); w=30n (pan/c); T = %(c).

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

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

r) A = 180(B); w= 45n (pan/c); T = jfg (©.

109.
a) cos (-12.5) = cos (4n - 12.5);
cos 9 =cos (7 - 2m); cos 4 =cos (2n - 4);
0<4n-125<7-2n<2n-4<9-2n<m, 10
cos 9 <cos 4 <cos 7 <cos(-12.5),
T.K. y = cosx ¥ Ha [0;7]
6) tg(-8) = tg(3n - 8);
tgd =tg (4-m);tg 16 =tg (16 - 5n);

—§<I6-51t<4-1t<].3<31t-8<§;

tg 16 <tgd4 <tg 1.3 <tg(-8), Tk y=tgx T na (-%;—;—t-).

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

—-’2i<3n- 105<2n-7<67-2n<Tn-205< i;-;
sin 10.5 <sin(-7) <sin 6.7 < sin 20.5,

x.y=sin 1 na (-25).
T.K y=sinx | Ha ( 2,2)
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r) ctg(-9) = ctg(4n-9); ctgls = ctg(15-3n);
n<35<4n-9<5<15-3n<2n, 10
ctgls < ctg$ < ctg(-9) < ctg3.5, T.K. y = ctgx 4 Ha (n;2n).

110.

a)D(y):sinx#1,T.e. X %+27m,neZ.

6) D(y): sin® %—cos2 -Jzi 20;x e [%+ 27m;}§r-+ 2m),neZ.
B) D(y): cosx # 1, T.e. x # 2nn, neZ.

r) D(y):tgx + ctgr 2 0; sin2x > 0; x € (nn;%ﬂzn),n eZ.

111.
a) y=sinx -J3eosx= 2sin(x —i;-); E(y) =[-2;2].

6) y= 3 == 3cos? x; npuueM cos x # 0; E(y) = (0;3].
1+1g°x

"B) y =+1-cosdx; E(y)=[0;ﬁ].

&

l+ctg2x

=2sin® x; npruem sin x = 0; E(y) = (0;2].

r)y=

112,
a) f{x) = 2cos(x +§> ; D(f) = R; E(0) = [-2;2];
nepHoauyeckas ¢ T =2x;

f(x) =0, ecnm x = %+27m,nez; f0)= V2 ;

Xmax = —-:—+21m, NEZ; Vuax =2 Xmin= }f+ 2k, k € Z ; Ymin =-2.
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6) flx) = Ssin(—); DO =R, EO = [~ 31

nepuoandeckas ¢ T =2x;

V3

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

St

Fis 1
Ximax = ——g+2nn,neZ s Vmax = —2—

fl)= %m{%-x)

1

'3
ATA A
. 3, $1\s " .
1% & [ |0\ = J&oum X
iy 6§/ 3 6 /3 6

.1

B) f(x) = rg(x—%); D(f)=R/ {-34ﬂ+1m,ne2}; E(f) =R;

f(-x) = -f(x) — HeueTHasa QyHKUMS;
nepuoaunueckas ¢ T =mx;

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

f(0)=-1;
DyHKuMA BO3pacTaeT Ha KaXJAOM U3 UHTepBanoB D(f);
Touek max ¥ min HeT.

~/(x)=:{x_:4'.)

iy

\
alyw

{
&
INE )
&R

.
4/"4

rfix)=15 cos(% -Xx);

; 33
DO =R;E()=[-=;=1];

(0 0= >3 ]
nepuoadueckas ¢ T =2m,

fix)=0,ecnu x = —%+7m,neZ;

66

5> Xmin = —6—+ 2T[k, keZ yYmin= —



343
R0 ==
Xmax= —+2mMn € Z ; Yuax=1.5;

w &N

xmj,.=—T”+ 2mneZ ; ymin=-1.5.

,\z =

: 3 3 . o

. . . ., R

o\ s [x|0 Jx [ 1w X

e 6 /73] ¢ 6 0
-1.3

a) f(x) = sin(2x _ZT”) ;

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

Yy

113.

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

- -L;

_ 5=

xm“_—-—-17+ mneZ;Yuux=1;

n
xmin=ﬁ+7m,n €Z ; Ymin™-1.

3!‘



6) f(x) = czg(% + %) ;

D(®): Sin(§+%)¢ 0; X#—%+27m,neZ; E(f) =R;
nepuoandeckas ¢ T = 2m;
fix) =0, ecnu x = %+2nk,k eZ;f0)=1;

®yHkuus yosiBaer Ha kaxaoM u3 uHTepsanos D(f);

y f“)"”{?:]
|
{,

k.4
2

o X 2NE
2 2 2 \2

N
o
[N

B) f(x) = 4cos(+); D(f) = R; E(f) = [- 4:4];
nepuonuyeckan ¢ T = 6m;
f(x) = 0, ecnu x = -721+3nk,k eZ;fl0)=2;

Xmax = '—n+6nn,ne2;ymu=4;
Xpin = 2N +6nk, k€ Z ; Ymin=-4.

’ 37
r) f(x)=tg(7—3x);
I T m
D(f): —~3 0;x#—+—,neZ,;
() cos(4 x) # x¢12+ 3 ne
E(f)=R;
V(4
nepuoauyeckas ¢ T =? ;
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fix)=0, ecnu x = %+—”31,ne2;f(0)=-l;

ODyHKuus yOLIBaeT Ha KoM 13 HHTepBanoB D(f);
Tovex max # min HeT.

NINRT
4 -5 \j—,--,- =

114,
a)A=15(A); T= %(c); o = 5n (paw/c); I = 15 sin Sns;

6) A =90(B); T = 52'5“); © =257 (par/c); U = 90 sin 257s;
B) A= 12(A); T = %(c); 0= 57” (pan/c); 1= 12 sin 57”:;

r) A= 100B); T= 30 0= 2 (pawic); U=100sin 1.



§3 PEHIEHUE TPUTOHOMETPUYECKHX
HEPABEHCTB.

8. ApKCHHYC, ADKKOCHHYC H apKTaHIeHC.

116.
a) [padux GpyHkumn y=x’ T Ha R, nostomy, X’ =3 HMeET OJMH KODEHb;

6) I'paduk dpyHKUMH y=—-%_—T { Ha (-o0;1), E(y) =R\ {1},

3
[I03TOMY YpaBHEHHE ] = -5 UM€EeT OJJHH KOPEHb;
x -

B) I'paduk pyHkuuu y=x6 { Ha (-0;0], E(y) =R’,
no3ToMy, X° = 4 UMEET OIUH KOpEHb;

r) l'paduk dyHKUMH y:LZ { Ha (-2;+0),
x+

NO3TOMY YpaBHeHHe

= 2 AMEET OMH KOPEHD,
x+

117,
a) (x-3) =4 umeer onuH KopeHs Ha R,
T.K. dyHkums y = (x-3)° T Ha HeMm.

6) 2sinx = 1.5 uMeeT OAMH KOpEHb Ha [—%;%} ,

T.K. dyHKkums y = 2sinx T Ha 3ToM npomesxyTke.
B) (x+2)*= 5 uMeeT 0MH KOpeHh Ha [-2;+o),
T.K. dynkums y = (x+2)* T Ha Hem.

1
r) 0.5c08x = 7 HMeeT OJIMH KopeHs Ha [0;7],

T.K. GyHKIMs y = 0.5¢08X { Ha 3TOM IpOMexyTKe.

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

119.
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a) 1gt = -1, t=—%; 6) igr=+3; 1==;
aY ' a2y
1 1
- "
> d 5
NG p1 X 0 BN B X
P, 2
-1 T
B) ctgt:ﬁ; t=£; r) cigt =-1; t=3—n'
6 4
2y - y
\/i """""" 1
1 P, P
/ N
" 9 > x
‘ L'
[y, (e K
-1
121.
o 3z
a) arcsin 0 = 0; 6) arcsin(—-—)=-—;
2 3
B) arcsinl = z. r) arcsin(———-z—) =-Z
2’ 2 4
122,
1 2r ﬁ /4
a -—)=—; 6 —)==;
) arccos( 2) 3 ) arccos( 5 ) 2
B) arccos(——23—) = ST”; r) arccos1=0.
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123.
1 om n
a g(—=)=—; 6 tg(~1)=——;
) arcg(ﬁ) 5 ) arcig(~1) 2

B) arcig0 =0; r) arctgw/— =§.

124.
a) D(arcsinx) = [-1;1]; ——i— € D(arcsinx).

CrneaoBaTeNsHO BbIpaXKeHHE HMEET CMBICTL.
6) D(arccosx) = [-1;1]; arccos V5 He umeer CMBICNa,

Tk V5 @ D(arccosx).
B) D(arcsinx) = [-1;1]; arcsin 1.5 He umeeT cMbIcna.

r) D(arccosx) = [-1;1]; arccos \E HMEET CMBICI.

125.
a) arccos T He MMEET CMBICNA.

6) arcsin (3 -,/20) He UMeeT CMBICNa.

B) arccos (—1/3) HE UMEET CMbICIA.

.2
l") arcsin 7 KMECT CMbICH.

126.
a) arcsin 0 + arccos 0 = 1[-; 6) arcsin(——JZ)+ arccos—l- = l;
2 2 2 12
B) arcsin(-‘ﬁ—) + arccos £ = E; r) arcsin(—-1)+ arccos—1 =2
2 2 2 2 3
127.
1 1\ n 2 5n
a) arccos(~—)+arcsin| ~— |=—; 6 ——)—arcsin(—1)= —;
) arccos( 2) csm( 2) 5 ) arccos( 5 ) arcsm( ) 2
B) arccos(—[:;-) + arcsin(—ﬁ = E; r) arccos—@— arcsinﬁ -
2 2 2 2 2 12
128.
a) arctgl — arctg\/_ =- —n—; 6) arctgl —arctg(-1) = g;

12
n 1 n
tgl- V3 tg0 = ——; tg— t =—,
B) arcg( \/_)+arcg 3 r) arcg‘/5+arcg\/_ >
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129,

n 3.«

] 1
a)T.k. arcsin(——)=——;arctg— =—; TO arcsin(——) < arct
) ( 2) p 8= ( 2) g

RER
2 2
1 2n n 1
6)T.x. arccos(—;) = T;arctg(—l) = —-Z; TO arccos(—E) > arctg(-1);

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

r)T.k. arccos(— ﬁ) = ELd ;arcsin 1 = E; TO arccos(— —3-) > arcsin l
2 6 2 6 2 2

130.

a) arcsin 0.3010 =~ 0.3057; 6) arccos 0.6081 ~ 0.9171;

arctg 2.3 = 1.1607, artg 0.3541 ~ 0.3403;

B) arcsin 0.7801 ~ 0.8948; r)arctg 10~ 1.4711;

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

a) 2arcsin —ﬂ + arctg (-1) + arccos ﬁ = _2_11:;

2 2 3
6) 3arcsin % + 4arccos (— g] - arcctg (-\/—3-) = 8%;

B) arctg (-\/3-) + arccos [—gj +arcsinl = n;

ﬁ]=_gg_

. 3 1
r) arcsin (-1) - = arccos — + arctg | ——
2 2 3 2
132.
a) Ecnu arcsin x; = @) narcsin X; = @, T10sin @ =X, sin @, = X,.
L : . .
T.k. Ha —5-;5 y = sin x Bo3pacTaeT, T¢ sin a; <sin a,,

C/1eI0BATENBHO, arcsin x; < arcsin Xs;
6) Ecau arccos x; = a;, arccos X = a5, 70 T.K. GYHKLUA y = €OS X
y6eiBaeT Ha [0; ], To arccos x, > arccos X,.
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133.
a)T.k. acrtg x; = ¢ arctg X, = @,, Totg @; =X, Hig a; =X,.

T.K. pyHKUMA y = tg X BO3pacTaeT Ha (—-;—t-,gj , TO arctg X, < arctg X,;

6)T.k. arcctg x; = a ; arcctg X, = a,, TOClg a; =X| H Clg a; = X,,

T.K. GyHKUMA y = ctg X yOniBaet Ha (0; & ), TO arcctg x, > acctg x,.
134.

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

6) T.k —1< -0,7<-0,5<% <1, To arcsin (-0,7) < arcsin (-0,5) < arcsin % :
B) T.k —1<-0,8<-0,2<0,4<1, 10 arccos 0,4<arccos (-0,2)<arccos (-0,8);

r) T.x —1<-0,6<—15-t- <0,9 <1, To arccos 0,9 < arccos 15‘. <arccos {-0,6).

135.
a) T.k -5 <0,7 <100 ¢ ¢pyHkuus y = arctg X Bo3pacraer Ha R,
To arctg (-5) < arctg 0,7 < arctg 100;
6) T.k =5 < 1,2 < 7 u ¢yHkuma y = arcctg X yoriBaeT Ha R,
To arcctg # < arcctg 1,2 < arcctg (-5);
B) T.k —95 <3,4 <17 n QyHKuMA y = arctg X BO3pacTaeT Ha R,
TO arctg (-95) < arctg 3,4 <arctg 17;
r) T.k -7 <-2,5 < 1,4 u pynkums y = arcctg x yObiBaeT Ha R,
To arcctg 1,4 <arcctg (-2,5) < arcctg (-7).

9. Pemenne npocTeifiunX TPHroHOMETPHYECKHX YPABHEHUIA.

136.
N n
a)CosX= — ;X=*—+2nn,n € Z;
2 4
_ 1 27n
6)cosx= ——;x=*—+2nn,n € Z;
2 3
3
B) COS X = ;X=*—+2nn,n € Z,

rycosx=-1;x=r+2m,n € Z
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137.

a)2cosx+J—=0; 6) ﬁcosx—l=0;

3 _\2
COS X =-—; Cos X = —

2 2
x=i5?n+21tn,nez; x=t£’-+21tn,neZ;
B) 2cos x + V2 =0; r)2cosx-1=0;

2 1
COSX =-—3; COSX = —;

2 2
x=i%+2nn,nez; x=i§+2nn,neZ.

138.
a)sinx=l; 6)sinx=--\/—§;

2 2
x=(-l)“%+nn,ne Z; x=(-1)"”—37£+1m,ne Z;
B)sinx=-%; r)sinx =-1;
x=(-l)"”%+nn,n e Z x=-§+21m,n e Z.

139.
a)ﬁsinx+1=0; 6)25inx+J—=0;
sinx=-£; sinx=.-£;

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

2 2
x=(-1)"-’65+7m,ne z; x=(-1)"”£—+7tn,neZ.
140.
a)tgx=-%; 6)ctgx=~/§;
3
x=—%+nk.,kel; x=~76£+1tk,keZ;
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B)tgx=1I;
=£+nk,k e Z
4
141.
aytgx+ s/§=0;
tgx=-3;

x=—l3t-+1tk,ke Z;

B) ﬁtgx—1=0;

V3

tgx=—;
8% 3

x=—7£+1tk,ke Z,
6

142.

.
’

V2
2

a)sin2x =

2x=(-1)"-}+1tk,k € Z;

X= (—l)ks—;-+41tk ke Z
143,
a) sin x = -0,6;
x=(-1)*"'arcsin 0,6 + 7k , k € Z;

6) ctg x =2,5;

x=arcctg 04+ , k € Z;
B)cos x =0,3;

x= tarccos0,3+2 7,k € Z;
rytg x =-3,5;

x=-arctg (3,5)+n .k € Z

rgx=0;
Xx=1nk,k € Z.

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

X = ~lt-+7tk,k A
4
r) s/gctgx—-1=0;

V3

ctgx=—;
X7

=£+1tk,ke Z.
3

6) cos = =-l;
3

N

x=3 (i%+2nk),k € Z

x=127x+6xk .,k € Z;

r) cos 4x =0;
x=l(-1-t-+7tk),ke Z,
42
x=£+1k-,k e Z.
g8 4
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144.

(XY _42
a)sin | -=| = —; 6) tg (4x)= —
) ( 3J > ) tg (-4x) = J’
X ¢ T 1
= =D =+nk,k e Z tg4X = -—=;
T =D ek ke g NG
x= (03 ke z,  x=-22™ nez
4 24 4
B) cos (-2X) =-£; r) ctg (-—] =1;
2 2
cost=--J—§; i=-£+7rk,keZ;
2 2 4
x=ii7£+7tn,nel; =-£+2nk,keZ.
i2 2
145.
X n by
a)2cos [=——| = V3, 6)2sin [3x——| =-v2;
) (2 6] ) (X 4) "2
X= £i£+4nn,n A X= —n—+(—1)"+'—7£-+n—k-,k e Z;
3 3 12 12 3
{x=4nn,
2%
x=—+4nn,ne:z;
3
B) \/—tg( ] 3; r) sin (——EJ +1=0;
2 6
tg (i.{.]_t =L’ X=-—2£+47Ik,kEZ.
3 3 3 3
Xx=3m,ne Z
146.
T . bi4 X
—=2x{=-1; 6) 2sin | ——— =~/§;
a)cos(6 x] ) (3 4]
T X
— -2x=n+2nk ,k e Z; —— —(l) —+7tk k e Z;
6 4 3
x=%+nk,kel; x= 3% +(1)*4“+4nk k ez

yA
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X=w+2nn,n € Z;

147,

a) sin 3x cos X~ cos 3x sinx =

V3

sin 2x = —;
2
x=(1) =

+—neZ
2

B) sin 2x cos 2x = -%;

sin4x=--l-;

2
x=C12Z+X hez
24 4

148.

/

n T
: 2cos (Zx —-3-) =-1, T.e. TOUKa MepeceveHus

V2

r) 2cos (1!-— 3x) =
4

?uc——T£ = i£+2nn,n € Z;
4 4
m ., 2mn

X= —t—t+— nel
12 12 3

pe

—_; 6) sinzf -COSZ% =1

2

cos—x—=-1;
2
X=2r +4m,n € Z,
. X T X . T
r)sin— cos— - cos— sin— =
3 5 3 5
X N J-Z-
inj=-—==;
35 2

+(l)k 3T[+37m ne

I , (X w ) I
X= — :sin | —=+—| =1, T.e. TOUKa nepeceyenus | —;l1|;
2 2 4 2

6) Umeem: 2cos (Zx —-;5) =-1;

T n
X=—t—~+mn,ne Z
6 3

A
T.e. Touka nepeceueHus (Ei?+ nn;—l] ,he Z,

HMeem: sin (£+£] =-l;x=-3—n+41tn,n € Z,
2 4 2

) 3n
T.€. TOYKA MepecedeHus —?+4nn;—l ,heZ

V2
2

»

b

Z

9
-1t
(23 ),
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B) UMeeM: 2cos (Zx——gj =1;x= %i——:;:-+nk ke?Z

T.e. TOYKa NepeceyeHus (%i£+nk;lj ke Z,
. T

Pimeem: sin | = +Z =l;x==+4m,ne Z,
2 4 2

T
T.€. TOUYKA MepeceyeHH (E+4nn;l) ,ne Z
r) Imeem:
Sn wk

2cos 2x——T—[-) =0;x=—+—,k e Z,
3 12 2

Sn Ttk
T.€. TOUKA MepeceyeHus —]—2-+ o 0],k € Z;

HMmeem:
sin | 2+Z =0;x=-£+2nk ke Z,
2 4 2
T.e. TOUKa [iepeceyeH s (—§+ 21rk;0) ,keZ.

149.

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

n o
a) X= 3- — HaWMEHBIIUN NOJNIOXKHUTENbHbIN KOp€EHb,

6)x=_2_n1 ;l;ﬂ,ﬂs
3 3 3
2n
)x = 3 HauGonbLIUH OTpULATENbHBIA KOPEHD
r)x=-2;0;£.
3 3
2)sin 2%+~ =—l;x=-—3—5+nk,ke2;
4 8
3n Sm 3n 3n
6-— ~—;B)-—;I)-—.
) ) 2 B) 2 ) g
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150.
Ha (0;7) ¢yHkuus

=ctg X yOsiBaer. CnejgoBatenbHo, Ha (0;7)
CYILIECTBYeT eIHHCTBEHHOE pellleHHe YPaBHEHMA Ctg t = a @ arctg a U T.K.
HAaHMEHBIUHI MONOXKHUTENbHBbIH NepHON (QYHKUHH ctg t paBeH 7, TO
oblee pemenue: t=arctga+ m,n € Z.

10. Pemenne npocTeHmuX TPHIOHOMETPHYECKHX HEPABEHCTB

151.

x
£1
P’q 2> K]
.||
rty=-rz +arcsinl = -5—”; t2=-£ :
2 6 6
sint<-l ; te(—-s_n.;_ﬂj,
2 6 6
tef{-m0]
aY
l -
g »
o "‘
AW R,
-t

81



2n_4nj

3 6 6

cost>—;—;te(—£;£j, cost<-J—2§-;te(5n;7nj,

7 7 T Sn Tn n_3m
B)t)=-— ;= —;te|-——[; ODHy=— ;Hh1=— tel—;—|.
)t 302 [22] )t 2 [2 2:}
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MY
Bl P,
3 ~
. 3 =
¢ lx'
P,
Pl
K 1
154,
il 3n J_ 2n T . 3
TgiXT s —; 6)x=—;xp=-—;sinx<-—;
DX ik Grisinx 2 )‘323 2
xe[ +2nk3—’f+2nk] keZ 2n
4 4

——+21tk —§+2nk ke Z;

'Y
>

”V

1
Pay o A E N,
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B)x,=£;x2=-5—6z;sinx2-l-; 3n

_ ve o T 2
3 > r)xl—-T,xz -4,smx< ;
Xe 3+2nk;5—n+21rk keZ Xe —§£+21tn'—£+21m neZ
6 6 4 ’ 4 ’
My A y
1
I
sz """" 2 P"l
o x 0 1,
P4
b X
| v2
2
le PXZ

a) X, =-E;x2=2—n;cosx Z—J-;x € ——2£+2nk;£t-+2nk ,keZ;
3 3 2 3 3

7w

6)x,=£;x2=—;cosx< -‘[—i;x € f—+2nn;11t-+2nn ,ne Z;
4 4 2 4 4

B)x1=-£;x2= I cosx 2—3;x e|-Z+2mml 4 2mn ,he Z
6 6 2 6 6

rx, = ?;x2= -Sz"-;cosx<-g;x E(§4£+21tn;—54£+21m),n A
156.

a) X = arctg ﬁ = —};tgx S\E;x e(—§+nk;§+n’k},k € Z

6) x = arctg [—71_3-) =--§;tgx>--j.3—;x E(—%+ﬂk;12t-+7tk),k €z
B) X = arclg _,/_5_ =

T 1 n T
—tgx 2 (X e|l—=+nmk;—+nk |,k € Z;
3 6 B [6 3 “J

r) x = arctg (—l)=-%;tgx<-l npu X E(—%+nk;—%+nk),k e Z
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157.

a)2cosx—1 2 0;cos x 2%;
x,=--TE +27m;x2=—15+27m,ne2,
3 3
X € —-E+21tn;£+21tn ,helZ
3 3
. : V2
6)2smx+~/520;smx 2-—;
2
x1=-—n- +27m;x2=§-§-+2m,nel,
4 4
X € —£+21tn;21-t-+21m ,ne Z;
4 4
B)ZCOSX;JES 0; cos x S—‘f—;
b 4 lln
Xi=—+2m;xX3=— +2m,ne Z,
6 6
n lin
X €| —+2nn;——+2nni|,n e Z;
6 6
r)3tgx+ 3z 0;tg x 2—‘/?5-;

n n n
x=-€ + /m;TOX e[—g+nn;—2-+1m},n e Z.

158.
a)sin2x < -;—; 2x e(—lgl+ 2nk;%+2nk) ke Zz

X € —7—n+1rk;-—"—+1:k ke Z;
12 12

6) cos -3{ > —3—; X e(——+2nk;-16£+2nkJ,k € Z
x 3.x ( 2n

——+2nk;—£+2nk), k eZ
3 3



X e(—%+4nk;—?+4nk),k € Z

rytg 5x>1;5x e[£+1rk;§+1rk),k € Z;

159.
a) 2cos (2x+§]s 1; cos (2x+§]s

b

N =

X e|:nn;23—n+nn],n € Z,
6) \/37 tg 3x+£] <ltg (3x+1) < .ﬁ;
6 6 3
2T Tn Th
X €|l-——+—;—|[,ne Z;
( 9 3 3]
B) v2sin [ 2+ 21> I;sin |2+ 21>
2 4 2 4

X e[47m;7r+47m],n e Z

o5

160.

a)sinxcosf--cosxsin I —l—;sin x~£\s
6 6 2
T
X el:—n+2n'k;?+ ZTtk:l,k € Z
. T 2 . (m
6)sin — cosx+cos — sinx <- —;sin | —+x| <-
4 4 2 4
X e(—n+2nk;—§+2nk),k € Z;

V2

B) 4sin 2x cos 2x Zﬁ;sin4x 27;
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€ 1+-1i;3—“+n—k ke Z
16 216 2

r)cosicosx—sinxsin1t-<-£;cos x+ X 5
8 8 2 8

X € -1—71t-+21tk;ﬂ+ 2nk |,k € Z.
24 24

161.
a)ctg x zﬁ;x G(Ttn;%+1tn),n e Z

6) ‘/5 ctg (%—Zx) > 1; ctg (Zx-;-J <-£;

3
(lln nn 5w nn)
X € +—;—+—|,n € Z;

24 2°8 2
B) ctg 3x sig-;x € £+ﬂ;£+ﬂ ,neZ
3 9 33 3
T X n X 3
Jetg | —+=|>-¥3;ctg | ———= | < —;
) Cg(s 2) cg( 6 2) 3

X e(—§+21m;1t+21tn),n e Z.

162.
.X . 2
a) 3sin ZZ 2; sin =

2>

&%

X 6(4 arcsin% +8nmdn - 4arcsin§ + 81th ,neZ

6) 4cos xz <-3; cos Z <. i;
3 3 4

X e(3arccos(—%)+6nn;61t—3arccos(—%)+61m), neZz

B) 5tg 2x < 3;tg 2x s%;



1 . .
r) —sm4x<-l;sm4x<-—2—;
2 5 5

.2 .
arcsin. - arcsin-
X g -—+ 5+--—-;— 5+—,neZ.
4 4 2 4 2

163.

~
A

1 "E["E’_]; 7
a)sinx >——; < 66 &X € —E;—n- 5
2 [ n 31:] 6’ 6
xe|-=;—|
| 2’2
_M)
6)cos-§->£; $ 33 <:>xe——1£;0;
2 2 . b9
xe|-—=—;01
| 2

-

B)tgx > -1; {

=
m

|
oia ~|A
&8 N[A

= ~
m
L~ S /_\l_'ﬂ 1/

o~
»
m
|
N
&1a
—

=
m

2,

r)sin2x < —;
2

|
|
|
N
g
>
m
—
L
Ndlp

=

m
=

A
——

11. Ilpumepsl pelIeHHA TPHIOHOMETPHYECKHX YPaBHEHMI
CHCTEM YpaBHeHHI.

164.
a)2sinx+sinx—1=0;t=sinx; 2 +t—1=0;
=1, x=—Xi2nmnnez:

t—l- =
BeX x=(-1*Zimmnes

6) 3sin? x — Ssin x — 2 =0; t = sin x; 3" — 5t — 2 =0;
[ _ l, _ k+1 . 1 -
t——;, - x=(-1) arcsm-3—+1tk,ke_, o
[1=2 ;
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X= (-1)"”arcsin%+  ,kez

B)ZSinzx—sinx—l=0;t=sink;2t2—t—l=0;

’__l_ x=(—.1)"”£+1tn,ne:;
r=1 x==+2nn,nez

- 2

r)4sin2x+llsinx—3=0;t=sinx;4t2+11t—3=0;

[ 1 1

[=—; x=(-1)"arcsin~+nn,nez;
i o | %= () aresing

L4 =-3; ,

(=1

.1
x=(-l)“arcsm-;+nn,n €z

165.
a)6coszx+cosx——1=0;t=cosx;6t2+t—1=0;

=—-l-; x=iE+21tn,ne:;
2 & 3
1

== x=i-arccosl+21tn,ne:;

L 3 3

6) 2sin” x + 3cos x =0; 2cos® x — 3cos X — 2 = 0; t = cos X;
20 -3t-2=0;
!

2n
;=._? x=i-—3—+21tn,ne:, o
=2 | &,

X= 1235+27m,n € z,

B)4COSZX—SCOSX+3=0;t=COSX;4t2—8t+3=0;

t

N|wN|—

n
o x=i-§+2nn,nez;

; J;

(=1
=

n
X= :t?+27m,n € zZ;
l‘)SSian+6COSX—-6=0;50052X—6COSX+1=0;t=COSX;

|
t=—; x =tarccos—+2nn,ne :z;
5 < 5

t=1; x=2nn,ne:.



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

l)sinx=—l;x=—12t-+ 2an,ne Z;
2) sinx = 1,5 — He HMeeT peLLeHHIA.

OrtBer: {—§+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 HMeET pelICHHIA.

Ortser: {—121+ 2nk/ k GZ}.

B) 4cosx =4 — sinZx; cosix — dcosx + 3 =0; ¢ = cosx;
F—ar+3=0;1=1, 1=3;

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

2) cosx = 3 — HE UMEET pELICHHH.

Orteet: {2nn/n e Z}.

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

B --9=0;1=-1, 1=2;
l)cosx==1,x=mn+2nn, ne Z,
2) cosx =% — HE UMEET pELUCHMUI;
Otget: {n + 2nn/n € Z}.

167.

a)3tglx +tgx— 1 =0;tgr =437 -2t—1=0;1=-1, t=§;

l)tgx=—l;x=—%+nk, ke Z
2)tgx=%;x=arctg% +7n, ne€Z,

OrtseT: {—%+ rn/n € Z, arctg% + nn/n € Z}.

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



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

2tgx=1, x=%+1tk, keZ

Ortser: { arctg(-2) + nn/n € Z, %+ nklk € Z}.
168.
a) 2cos’x + ‘/icosx =Q; 2cosx(cosx +_‘{2£J =Q;
a 3
cosx =0 mu cosx——T;
1) cosx =0, x=12t-+ nk, ke Z,
5n

2)cosx=——‘{2£,x=t—6—+2nk, ke Z

OrtBeT: {-;£+ nklkeZ, i%n+2nk/k eZ}.

6) 4cos’x — 3 = 0; coszx=%;
cosx=——-?3- nubo cosx=£;
2 2
l)cosx=——3,x=_t-5£+2nn, necz
2 6
3 x=sZ

6
n
OO0Las 3anuch: x = 1—6— +mn, nelZ

OTBET: {i%+ nn/nez}.

B) V3 tg’ - 3tgx = 0; V3 tgx(tgx — 3 ) = 0; tgx = 0 1m0 tgx =43 ;
Dtgx=0, x=nk, ke Z

2)tgx=‘/5,x=§+nk, keZ

Ortser: {nk/k € Z; §+ nkik € Z}.
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r) 4sin’x — 1 =0; sintx = ; sinx = -+ 1o sinx =l;
4 2 2
S — 1 T
l)smx———2-, x=(1) g+1tn, nez

2) sinx = —, x=(—1)"%+ nn, n € Z,

1
2
O6was dpopmyna: x = i%+ nn, ne€Z,
Otset: {i%+ nnn € Z}.

169.
a) 3sin’x + sinxcosx = 2cos’x; 3tg2x +igx-2=0;tgx =1,

3R+1-2=0;1=-1; 1=2;
3
T
l)tgx=—l,x=—:+1rn, nez
2)t=%, x=arctg%+1tn, neZz

OrtBerT: {—-Z—Hm/nez; arctg-§—+nn/neZ}.
6) 2cos’x — 3sinxcosx + sin’x =0;
tg’x —3tgx +2=0;tgxr =1
-31+2=0;(=1, 1=2;
1)tgx = l,x=%+nn, neZz
2D tgx=2,x=arctg2 +nn, n € Z,
Otser: {%+ nn/n € Z; arctg2+ nn/n € Z}.
B) 9sinxcosx — 7cosx = 2sin’x;
2tg’x — 9tgx + 7=0;tgx =1;
20-91+7=0,t=3,5; t=1;

1) tgx=3.5, x=arctg-72-+1rn, nez
2) tgx = 1,x=%+nn, neZ,

OrtBeT: {arctg%+ nnlneZ, —:—+nn/n € Z} .
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r) 2sin’x — sinxcosx = cos’x; 2tg’x —tgx — 1 = 0; tgx =14

21— 1=0;1=1, 1=—1;
2

T
l)tgx=l,x=—;+nk, keZ

2) tgx=——;- , X = arctg(—-%)+ nn, n€ Z
b4 1
Ortser: {-4—+ nk/k e Z, arctg(—;)ﬂm/nez}.

170.
a) 4sin’x - sin2x = 3;
sin®x — 2sinxcosx — 3cosix=0;
tg’x —2tgx -3 =0;

l)tgx=—1,x=—-}+ nn, n€ Z,
2)tgx =-3,x =arctg3+ nk, k € Z;
OrtseT: {—--}Hm/nez; arctg3+nk/keZ}.

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

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

OrtseT: {%+1l:k/kez; 21|:n/neZ}.

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

2cosx(sinx ~% )=0;
_ .1
cosx—Ommsmx-——z—;
1) cosx = 0, x=%+nn, neZz
. _l _ kT
2)sik=—, x=(-1)"'= +nk, ke Z
2 6
Orger: {g—+nn/nez; Zﬂn/neZ}.
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r) sin2x — 4cos’x = 1; 2sinxcosx + 4cos’x — cosx — sin’x = 0;
tg’x —2tgx~-3=0;
AHanoruyHo myHkTy a).
Otser: {—%+Trn/n €z (-l)k%+ nk/ke Z} .
171.
a) 2sin’x = /3 sin2x; 2sin’x — 2 /3 sinxcosx = 0;

2tgx(tgx—\/§)=0;tgx=0unntgx=\/5;
Dtgx=0,x=nnne Z

2)tgx=\/5,x=§ +7n, ne Z

Otser: {nn/n € Z, % + 7nin € Z}.
6) \/gtgx—\/gctgx=2; ﬁtgzx—Ztgx-\/g =0,tgx =1t
\/51242:—\/_=0,t=——1——, t=43;
3
l)tgx=—-—]— x=-2 +nk kez
Jg’ 6 9 bl
2) tgx =43, x=§+nk, ke Z
T T
OrtseT: {Z+nk/keZ; §+nk/keZ}.
B)sinx+\/§cosx=0;tgx=—\/§;x=—§ +nk, ke Z
T
OTseT: {—?+nk/keZ}.

r) tgx = 3ctgx; tg’x = 3; tgx=—\/§ nubo tgx=\/§;

x=i£ +nn, necz
3
b1
OrTeeT: {i§-+nn/nez}.

172.
a) sin2x + 2cos2x = 1; 2sinxcosx + 2cos’x — 2sinx = cosx + sin’x;
3tg2x —2tgx—-1=0;
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l)tgx=—§,x=arctg(—%)+nn, neZ
2)tgx=l,x=—;E +nk, keZ

OrtBeT: {arctg(—%)ﬂrn/ne Z; -Z—+Ttk/ke Z}.

. ) . 1
6) Sln45-—cos4f-=l; sin? X —cos?Z | sin2Z 4 cos? =—;
4 4 4 4 4 2

4 2
cosf—=—-l—;x=_+.-4—n+41tk;
2 2 3

OrtseT: {i%+4nk/k € Z}.

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

tgx=3—2\/5 wmtgx=3+2\/5;
Dtgx=3-2v2,x=arctg® -2v2 ) +nn, ne Z;
Dtgx=3+22 ,x=arctg(3 +2vJ2 )+ k, ke Z;

Orger: {arctg(3 -2 \E) + nnin € Z; arctg(3 +2J§)+ nklk € Z}.

r)l — cosx = 2sin = ; 2sin5-(25inf-— 1)=0;
2 2 2

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

>
=

1)sin= =0, ==7mn, x=2nn, ne Z,
2 2

2)sini =1, i=1t-+21tk, x=n+tank, ke Z
2 2 2

Ortser: {2nn/n € Z;, © +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) + Tk, x = -% arctg2 + 2.k, ke Z

OrtBerT: lr-n/neZ; —larctg2+-1—t-k/keZ .
2 2 2



0) =1;5tgx+8=3, tgxi—%;tgx=—l,tgx¢—-§-;

Stgx +8

tgx = -1, x=—£—+nn,neZ;

OtBer: {—§+ nn/n € Z3.

3
3sinx+4

Ortger: {(- 1)**' + nklk € Z}.

=2;6sinx+8=5;sinx=—%,x=(—1)"+'%+ nk, ke Z,

2
Hl- sin2x=(cos-;-—sin§] ;1 —sin2x =1 - sinx ;

25inx(%— cosx) = 0; sinx = 0 unu cosx =-§- ;
Dsinx=0, x=1nk, k€ Z
2)cosx—-;-,x 242k ke Z;
OtsBeT: {nk/k € Z, i-;+ 2nktk € Z}.

174.

a) cos5x — cos3x = 0; —sinxsindx = 0; sinx = 0 qu6o sindx = 0;
Dsink=0, x=nn, ne Z

2) sindx = 0, 4x = nk, x=%k, ke Z
n

OtserT: {;k/ke Z}.

6) sin7x — sinx = cosdx; 2cosdx(sin3x -% )=0:

cos4x =0 aunbo sin3x =—;— ;

1) cosdx =0, x=§+lk, kez

2)sin3x=%, =)L lh ke z

Orser: {L—k/k €Z; (—l)"—+-—k/keZ}.
8 4 18 3
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B)sinSx — sinx = 0; 2sin2xcos3x = 0; sin2x = 0 au6o cos3x = 0;
1) sin2x = 0, 2x=nn,x=§k,keZ;
2) cos3x =0, 3x=£+nk, x=1t-+£k,ke Z
2 6 3
OrtserT: {Ek/keZ; £+£k/ke2}.
: 2 6 3
r) cos3x + cosx = 4cos2x; 2cos2x(cosx — 2) = 0; cos2x = 0;
2x=£+nk,x=£+£k,kez;0'mer: Xilkikezt.
2 4 2 42
175.
a) [Fty=m x=n-y,
cosx—cosy=1; |cosx—cos(m—x)=1;
cosx — cos(m—-x)=1; 2cosx=1;cosx=-;—; x=_t-;£+2nn, nezZ
T 4
y=n+—-2nn=-—-21n, ne’z,
3 3 ’

-

y=n—£—2nn=ﬂ—2nn, neZz,
3 3
n in T 2n

Ortser: _-3_+2M;T—27m; §+27tn;-3—-27|:n IneZ;.

T x—-7£+y
X=y=— ?
6){" 7’732 2
2 2 ) 2f I 22 .
cos“x+sin“y=2; |[cos (E+y)+sm y=2

CQ52(§+y) +siny = 2; 2sin’y =2; sin’y =1;
siny = -1 aunbo siny = 1;

y=—§+2nn, neZnu60y=-72£+2nk, ke Z

ec.rmy=~§+2nn, ne Z,Tox=—l;-+21m+§=2nn, nez
m n n

ec.rmy--£+2nk, k e Z,Tox=3+2nk+5=n+21tk, ke Z

Otser: {(2nn; —% +2nn); (m + 2mk; §+ 2mk)ink € Z}.
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8) X+y=m, y==n-x,
sinx+siny =1, |sinx+sin(r—-x)=1;

sinx + si{x - x) = 1; 2sinx=1; sinx=—;-;
x=(—l)"-’6-t-+1m, nelZ
y=n—(—l)'%+un=(—l)’"%-—n(n—I). neZ, neZ

Orser: {(—I)”%+ o, (—I)’"'%—n(n— 1Vn € Z}.

L3 y=£_x
n Y=y 2 7
sin? x-sin? y=2; [sin? x—sinz(-;-—x)=l;

. L3N ) )
sm’x-—sm’(-z—x)= 1; sin®x —cos™x = 1; —cosix =1;

2x=1t+21m;:r=-’§-+1m,neZ;y=1—-’l —-nn=-nn, neZ, nelZ

Ortser: {-’25+1tn;—1m/ne Z3.

176.
2) {smx—oosy: 0, {smx =cosy

sin? x +sin? y=2 sin? x+sin? x=2;

2sin®c=2; sin®x=1;sinx=1, x=§+ 2mn, ne 2,

anbo siny = -1, x=—12t-+21tk, kelZ,

ecnusink=1,Tocosy=1, y=2nk, k € Z;
eciu sink =-1, To cosy=-1, x=n+2nn, ne Z;

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

n — R

of % Y " 1
1 n

=—' |t —_— =—;

tgxtgy % gxﬂg‘\4 x) 5
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T
tg—-tgx
4 6 1 T 6
—tg-;tgx

6g's — Stgx + 1= 0;tgx =1, 67 =51+1=0; 1=1 wnms=1;
l)t=l arctgl+nn neZu =£—arctgl—nn neZ"
31 3 y y 4 3 ’ 4

1 | T 1
2)t=—,arctg—+nk, ke Zuy=—-arctg——nk, k € Z;
) 5 ar g2 n €Zuy 3 arcg2 T €
( 1 n 1 )
Orser: | arctg—+ nn, ——arctg—— 7 |;
{ 3 4 3
1 T 1
(arctg—+nk,——arctg——1tk)/n,keZ .
2 4 2

2

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

sin x—cos® y=1; |(sinx+cos y)(sinx—cos y) =1;
2sinx =2, sinx =1, x=12!-+ 2nk, k€ Z;
2cosy =0, cosy =0, y=§+ mn, neZ,

OrtseT: {(§+21tk; §+nn;]/n,k € Z} .

L
xX-y=—, T
= +—’
r) 6 x=y 3
sinxcosy=-2-; 2sinxcosy =1;

2sin(y + 16[_ Yeosy =1; 2(sinycos% + cosysin% Jeosy=1;
V3 sinycosy + cos’y = cos’y + sin’y; ctgy =71_; win siny = 0;

y=Z+nk ke Znuboy=nn, neZ

AW

x=—-+£+1tk=£+1tk,ke anlx=%+1rn, neZ

6
(£+1rk;£+nk; 5 £+1m; un;]/n,keZ .
2 3 6

[ 8

Orser:

—f—— W

4*

sinx—cosy=1;
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I'JIABA II. TIPOU3BOJHASA U EE IPUHMEHEHHS
§ 4. MIPOU3BOJHAS '
12. IIpupamenue pynkunu

177.
a) Ecim a = 15 M — miMHa MeHbliell U3 CTOPOH MPAMOYrojbHUKA,
b =20 M — uHa Gonbluel U3 CTOPOH NPAMOYTONLHHKA, TOTAA HMEEM:
1) AP =2((a+ Aa) + b) —2(a + b) =2Aa=2.0,11 = 0,22 m,
AS=(a+Aayb—ab=Aab=0,1120=22 Mm%
2)AP=2(a+ (b+Ab))-2(a+b)=2Ab=2-0,2=04 M,
AS = a(b + Ab) — ab = aAb=15.0,2 = 3 M*;
6) AS = (2 + 0,2)* — 12> = 0,847 cM” = 2,6 cM?,
AS = (2 + ARy — 1:22 = (4AR + (ARY))r = 47AR + 7t (AR)?;
AS=m(2 +0,1)* = 1:2> = 0,41% cM? = 1,29 cM?,
AS =7(2 + h): — 12t =2nh + nh?,

178.
a) fixo + Ax) - fixo) = 1—'5; 6) fixo + Ax) — fixg) = ~2,32;
B) flxo + Ax) — fixg) = 0,03; r) flxo + Ax) — fx,) = 0,205.
179.
A Ax=x— xo—ﬂ—z—n——lt—;
4 3 12
Sxo + Ax) ~ fixo) = Afixo) = cos (-2?+E)— s-’i—n =% ;

6) Ax=x - x0=2,6-2,5=0,1;
f(xo+Ax)—f(xo)=Af(xo)=~g;

B)Ax=x - xo—E—E—L;
3 4 12

fixo + Ax) = fze) = Aflxo) = tg T —tg 7 =3 -1

r) Ax =x—xg =— Sixo + Ax) ~ fixg) = Afixo) =-—

180.
a) Af=flxo + Ax) — fixg) — 1 — 3(xo + Ax)2 — 1 + 3xp? = —6xg-Ax — 3(Ax)%;
6) fixo + Ax) — fixg) = a(xo + Ax) + b — axo— b = alAx;
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B) flixo + Ax) — fixg) = 2(xo + Ax): — axy’ = dxo-Ax + 2(Ax)’;

Ax

r) ixe + Ax) — fxg) = ——m—m———,

) fxo ) = Ax0) e a9
181.

Cpeanss CKOpOCTb paBHa:

-5(3)-S(0) KM _S(5)-S@) M

a) <p At y . ) cp Al ”

5) V=362 =5G29) _ (oM -y SE)-SO) _ 5y sku
182,

a) Ax = x(2,5) — x(2) = 3,75 — mepeMemEeHHE B MOJOKHTENBHOM Ha-’
npaBneHuH ocH OX;

6) Ax = x(8) — x(7) = -3 — nepeMeleHNe B OTPULIATENLHOM HallpaBiie-
HUH ocH OX;

CpenHss ckopocTh Vep = % ==3;

B) Ax = x(5) — x(4) =3 + 12.5 - 52 = 3 — 12.4 + 4> = 3 — nepememeHne
B NOJIOXXMTENLHOM HampassieHUH ocH OX

Cpennss ckopocts Vo, = %:— =3;

r) Ax =x(8) - x(6) =3 + 12.8 — 82— 3 — 12.6 + 67 = —4 — nepememeHHe
B OTPMLATENLHOM HarpasjieHHH ocH OX;

Cpeanas ckopocts Ve, = % =-2,

183.
a) tgo =220
x-xo
Y=o+ tga(x — xo);
Torna T.(xe)0) ¥ T.(x,y,) 328a10T EAUHCTBEHHYIO NMPAMYIO.
y=3+tgax-1)
tga=-1, x=0: y=3+1=4;
tga=2, x=0: y=3-2=1;
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=1
6) tga E’ x=3:

SB-D=3+1=4

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

B)tga =3, x=
0 , X=0: y=3-3=0;
tSa——Z,x=0:y=3+23=5(-)’




r)tga=—%, x=3:y=3-1=2;

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

184,
B (5, I R ——
Xy — X X3 =X 2
6) k= _&‘2)—_/"0‘|)=_%<0 ~ Tyno# yrom;
X=X
B) k= __.__f(x;)_f(xl) =%>0 — OCTphIfi yron;
27 %)
k= M=—%<o - Tynoii yron;
2%
185.

AS(x) = S(x + Ax) — S(x) = 12x-Ax + 6(Ax)* = 6Ax(2x + Ax).
186.
a) Af = fixo + Ax) — Axo) =
=—xy’ — 3x2Ax — 3;«,(13::)2 (Ax) +3x0+ 3Ax + x> - 3x0=
= -3xy’Ax — 3xo(Ax)? — (Ax)® + 3Ax;

‘V—sa—xo) Ixox — (AX)%

1 1
A’ -1 xE-1

6) fxo + Ax) ~ fxo) =
(% +

.= 2xyAx - (Ax)?
T (o + AP -1 -1
% 2xpAx + (Ax)?
A (xp+ AP -DR-1)’
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B) flx, + Ax).- fixo) = 3x,>Ax + 3x(Ax)’ + (Ax)’ — 2Ax =
= Ax(3xg” - 2) + 3xo(Ax)" + (Ax)’;

% =3x,2 - 2 + 3x0Ax + (Ax)%;
r) fixo + Ax) — fixg) =

T tl-(+A)’ -1 2xAx+(Ax)
(g + A2+ 1)(x2 +1)  ((xg+ Ax)? +1)(x3 +1)
Af _ ZXO + Ax

Ax  ((xp+Ax)?+ D)2 +1)

187.
a) x(to + At) — x(to) = Volto + At) "% (to + A1) - Vot +% ' =

= VoAl — gloAt -i;'- (A%

x(1g + A1) = x(15) g
HUmeeM: V,, =———————— =V, —gtg —= At
p AL (1} )
0) x(t, + Af) —x(to) = —a(ty + At) + b—aty— b =—aAt,
Hmeewm: ch=—£ét-=—a;
AN

B) x(fo + Af) — x(t5) =% (to+ A1y —-i— to’ = gloAt +§ (Aary;

giodr+ & (ary?
Hmeem: V, =———A’2—— = gl +%At H

1) x(t + Af) — x(tg) = a(ty + Af) — b—aty + b = aAt;

HUmeem: Vo =1£-’— =a.

13. IlousTHE 0 NPOH3BOAHOH

188.
a) YrnoBoit ko3¢duunenT kacatenbHolt K fix) = x° — 2x — 3 B Touxe
xo = 0; k =—1 — oTpHuaTENbHBIA; B TXg = 3; K =2 - MONOXHTENBHDINA,
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Sl)=x?-2x-3

- N W -

o

-]

2
6) YrnoBoi koapduuKeHT kacaTenbHol k fx) = x? +1 B TOuKe

xo = —2;k=—1 — oTpHUaTENLHBI; B T.Xy = 1; k=2 — NojIOKHTENBHBIH.

\. ‘9’ I
P RN

|
\ [y

»

-3 .2 2 3 X

189.
IMycTs &k — ko3dduuHeHT; o — yroa ¢ OX:
a) k(x)) <0, a(x,) - Tynof;
K(x4) > 0, a(xs) — OCTpEIH;
B T. X3 H X3 KacaTeJIbHOM He CYIECTBYeT;
6) k(x1), k(x,), k(x3), k(x4) > 0;
a(xy), a(xa), a(xs), ax,) — ocTphie;
B) k(x,) <0, a(x,) — Tyno#;
k(x3), k(x4) > 0; a(x3), a(x,) — ocTphle;
B T. X2 KacaTe/bHON He CYLIECTBYET;
l') k(xl)’ k(xZ)’ k(xl)) k(X4) < 0;
a(X|), (!(x;), a(x;), (l(X4) — TYNbIE yIIIBE.
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190.
®yHKuua Bospacraer Ha [a;b], [c d); dynkuns y6uisaer Ha [b;c], [d:e];
Kb) =0, k(x2) <0, k(c) = 0, k(x3) > 0, k(d) = 0, k(x;) > 0, k(xs) <0.

191.

a) Af=flxo + Ax) = fixe) = 2(xo + Ax)’ — 2x5” = dxoAx + 2(Ax)’ =

=2Ax(2xo + Ax);

N 2050 o0 a0
Ax Ax ’

ecnux, =1, 10 £=2(2 + Ax);
Ax
npu Ax = 0,5, A—f-=2(2 +0,5)=35;
Ax
npu Ax = 0,1, Y o0 +0,1)=4,2;
Ax
rpu Ax = 0,01, %=2(2 +0,01)=4,02;

6) Af=foxo + Ax) - flxo) = (xo+ Ax)? — x5* = 2xoAx + (Ax)? =
= Ax(2x) + Ax);

£=2xo+Ax;
Ax

W

& &

ecnu xo=1, TO Xx-=2+Ax;ecmiAx=0,5, -Zx—=5;

ecnu Ax=10,1, Af—2] ecnu Ax = 0,01, M— 2,01;
Ax Ax

192.

a) % —8x( npu Ax—0; ecnu xo = 2, TO % — 16 mpu Ax—0;

eclmu X, =-1, 10 % — -8 npu Ax—0;

6) y —3x,” npu Ax—0; ecnn xo = 1, T0 Y, npu Ax—0;
Ax Ax

ecnu xo =-21, 10 -ﬁx—f — 1323 npu Ax—0;

Af

B) ~ —3xo npu Ax—0; ecnin xo = 4, T0 % — 12 npu Ax—0;

ecnn xo = 1, T0 %—» 3 npu Ax—0;
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r) % ~» —2xp mipu Ax—0;

ecnu xg = 1, T0 if—-»—zmm—»o;

ecan x; =2, 10 %—»4@«&:—»0;

l’s‘

) f(x) = (') =32 f(x0) = 3xs%;

S2)=34=12, f(-1,5)=3225=6,75;

6)/(x) = (4 - 2 =-2; (%) = -2;£(0,5) =f(-3) =-2;

B)f(x)=(x-2) =3;f(x) =3, /(5)=/(-2) = 3;

NG =) =25 £(%) = 26, £(2,5) = 22,5 =5, f(-1) = 2{-1) =-2;
194. _

) A _ LGN - [(x) _ (=80 - Hxg +AX) -3 + 3% _

Ax Ax Ax
= 2“0“”?’2‘3‘“ = 2% + Ax-3;

% —»2x5 - 3 npu Ax—0, T.¢. (%) = 2x0 - 3;

SE)=-2-3=-5,£(2)=22-3=1;
6 A _2x+An)’ -2 6x3Ar+6x(A)’ +(A) _
Ax

Ax Ax

= 6x2 +6xpAx +(Ax)?;

% —6x7 IpHAY—0, T.e. f(x0) = 635 £(0)=0;  £(1)=6;

B) i =—l-. 1 —-l— = Ax = 1 M
Ar Ax{xg+Ar x5  Ax(rg+Ax)x,  xg(x +Ax)

&, L =~ .py=_1. =_1:
Ax - xg IpH Ax'—)o’ T°e'f(x0)4 xg sf( 2) 4 ’ f(l) l’ ’
A _4-G +Ax)’—4+x2 - 2x,Ax—(Ax)?
Ax Ax - Ax
%—)—Zxo npH Ax—{, T.€. f(x) = —2xo;

f@)=-23=-6; f(0)=0;

= —2x0-Ax;
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195.
j=t o+ A0~ f(x0) _ (%9 +Ax)° —x§
Ax Ax
Hcnoms3ys To, uto k=2x, M T. (Xo;%o") NPHHAVIEKHT NPAMOH, MOTYYHM:
xg° = 2xgxo + b =Xt - 2x” = —xo’;

¥ =2x¢:Xo — Xo© — yPaBHEHHE KACATENbHOMN K rpaduky GpyHKUMH y = x’b
B TOUYKE Xo;

=2xo+Ax;

a)xo=—-l;y=-2x-1; 6)x0=3;y=23x-32=6x-9;
B)xo=0;y=20x-0>=0; Nxo=2;y=22x-2"=4x-4;
196.
a) ch(AI)= (1o + A1) +8(§:+A1)+to 81 -y -A+8
Hmeem:
Vep—> 210 + 8 ipu At—0;
Vum(to) = _210 + 8; Vum(6) = _47
3 _3_
6) Vep(Ar) = o+ A1) +2-3 =2 =912 +915A1 + 3(A1)? ;

At
Vo™ 91, npu At—0;
Vum(to) = _9102 > Vum(z) = 36,
— 22 .
B) Vep(AS) = Xto+AN—-x(ty) (o + A1)’ —15 I+ ;
A 4At 4

!t
Vq,——>7° npu At—0;
t
Viralt) == 5 Vil ) = 25
X(tg+AN)—x(1y) _ 5(fg +A1)-3-51,+3

At At
Vep = Vi = 5 1IpH M0OGOM 3HAUEHUH £,

r) Vo(An) =

5;

14. IlonaTHe 0 HeupepLIBHOCTH PYHKIHH
B Npexe/IbHOM Nepexoae

197.
a) HeNpepbIBHA B T. Xj, X3, X3;
6) HenpepbiBHA B T. X; U X3; B T. X; HE ABJAETCA HENPEPLIBHOM;
B) HEMPEPLIBHA B T. X, X; B T. X3 HE ABJIAETCA HENPEPHIBHOI;
I') HEMpEPLIBHA B T. X|, X3, X3;
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198.
a) fix) ={

ODyHKUMA He ABJIACTCA Hempe-
pBIBHOA B T. x = —~1.

x-1, x<-1,
l—xz, x>-1;

6)/x) 4, x <0,
x —
4-x2, x20;

ODyHKUHA ABIAETCH HENpepEIB-
HOM BO BCcex TOYKax obmacrn
OINpeaceHus.

_|2-x, x<1,
B)ﬂx)_{Zx-l, x>0
OyHKUMA  ABIIETCH  HEMpephiB-
HOlt BO Bcex TOuYKax oGAacTH
onpeneneHu!s.

x+2, x<l,
DAL
x, Y

QOyHKIMA He ABAAETCA Henpe-
poiBHO# B TouKe x = 1,

‘ -

4t

-3
1y

(34
44+
2
y-x-rz 1 y:-l—
&_.1
—h + *




199,
a) fix) =x° - 4x =x(x - 2)(x + 2);
DyHxuH f{x) HenpepbiBHA B KOKAON Touke (—o0; +);

6)/1x) =f/:¥f;

OyHxuua f(x) =Jx HenpepbiBHa Ha (0; +00), a 3HAUHT U Ha [2;+w);
$YHKUHA f2(x) = x — | HempephIBHA Ha (—<0;+00), a 3HAYHT H Ha [2;+c0),

£(x)=0mnmpux=1 g [2;+w), cneqoBaTeyNLHO,

_N()

A S2(x)

B) fix) =x+2x-1,

dynxums £,(x) = x* = x-x ABNAETCA HEMPEPLIBHOH Ha R, a Clie0BaTENb-
HO, W Ha [-10;20]; dyHxums f5(x) = 2x — | HenpepriBHa Ha R, cnenoBa-
TENBHO, M Ha [-10;20], a cienoBarensHo, fx) = fi(x) + f2(x) HempepbiBHa
Ha [-10;20];

D) Ax)=5x—x;

byHkuua fi(x) = Sx HenpepbiBHA Ha R, a 3HA4YMT U Ha R';

dynkuus fi(x) =Jx HenpephiBHa Ha R', a 3uauuT, fx) = fi(x) — fo(x)
HenpepeiBHa Ha R”. '
200.

a) flx) =x* = 3x +4 =£i(x) + fo(x),

rae f;(x) = x%, f3(x) = 4 — 3x — GYHKUHH HENPEPHIBHBIC;

ecnn x—0, T0 £;(x) = x*—0 U f3(x) = 4 — 3x—>4, Toraa f{x)—4;

ecim x—2, 10 fi(x)>4 u_fi(x)— -2, Toraa fx)>2;

6) ) =——= /i()- /2(2) , tae fit) = x, fox) =

HEMpPEPBIBHBIE NPH x € R;

HenpephIBHA Ha [2;+00);

1

X2+

" — (pyHKUMH

ecnn x—>1, 10 fi(x)—>1 n fz(x)—yé , TO ﬂx)_)% :

ecan x—4, 10 fi(x)—>4 1 f,(x)—> % , TO ﬂx)—)%;
B)ix)=4 —-;— — (yHKUHA, HenmpepHBHAA NMpU x € R;
ecimn x— -2, 10 fix)—5; ecnn x—0, 10 fx)>4;

2
r) fix) = 4x "xT = fi(x)- f(x), e fi(x) = x, (%) =4--;5- dyHKUMK

HenmpepbiBHBIE IPH X € R;
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ecan x> —1, 10 fi(x)— ~1 u f3(x)—>4,25, rorna fx)—» —4,25;

ecnu x4, 10 £1(x)—4 1 fx(x)—>3, Toraa Ax)—>12;

201, ‘
a) IAx)g(x) = 3-1(-2) =-6;
6) S(x)-g(x) 1-(-2) -3-

f()+gx  1-2 ’
B) 4x) - g(x) > 4-1- - (-2) =6;
r) 3 - gx)fx) > 3 -(=2))1 =5.

202.

@ 3
(8(x)* (=05
6) (Ax) - 2(x)* = 3 - (<0.5))* = 12,25;
B) (fx))* + 2g(x) - 3% + 2(-0,5) = 8;
r) ——-——(g(x))z - £05)° : =0,25.

f(x)-2  3-2

203.
_x2+3x43

a)ﬂx)——x_—j'—‘

i) =x+3x+2npuxa4  fi(x)>4*+34+2=130;

Jo(x) =x~3 npux—4 fx)>4-3=1;

=—-—'fl(x) .3—0= M

pH x—»4 fx) fz(x)_’l 30,
_ X -3x

D) x2-2x+7’

npH x— -1 fix)=x-3x > (-1’ - 3(-1)=2;

npH x— —1 L) =P -2x+7 > (1) -2(-1)+7=10;
- A 2 1.

npu x— -1 Ax) fz(x)—’lo 5’
_5-2x

B ) ===

npHx— 2 fix)=5-2x>5-22=1;

npu x—» 2 fix)=2+x>2+2=4;

npu x—» 2 j(x)=M—>l;

f2(x) 4
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r)f(x)=x2 -9 x’-9 -+ _

b 3’
x+3 x+3 (x+3)
2
T.e. QyHKUHA Ax)= x -9 H g(x)=x-3 coBMazaoT BCIOAY, KpoMe x=-3;
x+
mpux > -1 gx)=x-3 >-1-3=-4.

204.
HycTb H 3HayeHHe mepUMeTpa KBaapaTa, # — HallieHHOe 3HaYEHHUE ne-
pHuMeTpa, A — 3HaYEeHHE CTOPOHBI KBAAPaTa, d — H3MEHEHHOE 3HAYCHHE.
Mo ycnosuo:
|4 —a 0,01 am; [44 — 4a) < 4-0,01 am; |H — h) < 0,04 am;
3Ha4MT, NepuMeTp HakzeH ¢ TouHocThio Ao 0,04 oM.

205.
Hcnonp3yeM Te e o603HaueHH, 4TO H B 3aaaye 204. Mmeem:
|{H— h|<0,03 n™; |34 —3a] <£3:0,01 am; |4 ~ a| £0,01 am;
CTOpOHY TpeyrofbHUKa I0CTATOYHO M3MEHHTh € TOUHOCTBIO /10 0,01 M.

206.

IMycts K — 3HaueHHe JUIMHBI OKPYKHOCTH, kK — HalJeHHOE 3Ha4eHHe
IUTHHBL OKPYXHOCTH, R — TOYHOE 3HaY€HHE paaHyca, r — HIMEPEHHOE
3Ha4eHue paadyca. Toraa:

K=2nR, k=2nr am; |K - k| = |2nR - 27tr| < 0,06 1mM;

IR=7] s°’—1‘:3 oM W [R - 7| < 0,01 1.

Pagnyc HeoOxonumo u3MepHuThb ¢ TouHOCTHIO 10 0,01 M.

207.

a) [lpu x—a C—oC, 1.k. pyHkuns f; = C HenpepblBHA NPH KAXIOM X;

fx) >A npH x—a no ycioBHIO 3a0a4H, Toraa

npu x—a CAx)—>C-A;

6) Ax)—>A npu x—a no ycnosuio, g(x)—B npH x—a No ycloBuio, To-
raa —g(x)— —B npu x—a u fix) — g(x)>A — B npu x—a;

B) (flx))” «(g(x))* = (fix) - g(x))(fix) + g(x));

npH x—a fAix)—gx) > A—Buflx)+gx)»4+ 8B,

Torna npu x—a (f(x) — g(X))(fix) + g(x))—>(4 — BYA + B) = A - B;

r) ()" = Ax) (RxN™' = .. = £(0)- F(x) o S (%) 5 ‘

npas

npH x—>a f{x)—a no ycloBHiO, TOr1a NpH x—>a
n = . . . = . . . = n .
fx)'=f(x)- f(x)-... f(x)=A4-4:...A=A",rne n € zZ,

npas npas
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15. IlpaBnJia BLIYHCJICHHS HPOH3BOJHBIX

208.

a) f(x) = (F +x°) =2x + 3x%; .

/@)= (Lo seay=-Zes- Lo,
x x

B)f(x)=(’+3x~ 1) =2x+3;

1

1
nf(x)= (x3_+w/;)' = (xs), +[x5] =3x? +-271;.

209.

2)/(x) = &) (@4 +2x - x)+x(4+2x x)’
=3x%(4 + 2x— X)) + x°(2 - 2x) = -5x* + 8¢ + 12x%;
6) /()= (Vx Y@x*-x) + Jx (x*—x) =
=$(2x2—x)+s/;(4x—l)=5xw/_—%w/;;
B) f(x) = (2)'(3x + x°) +x(3x + x°)' =
=zx(3x+x3)+x2(3+3x2) 9x% + 5x*;

nNfx= (Zx 3y - x)+(2x 3N -x) =
=2(1-x) = 3x¥(2x - 3) =—8x* + 9x? + 2.

210.

2)y() = (L+2x)(3~5x) ~ (1+ 2x)(3 - 5x)' _
(3-5x)?
_23- 5x)+5(1+2x) 1
(3-5x) T GB-5x)?’
eon _ (XY@x-1)-x*@2x~1y
0)y'(x) 2x1)? =
2x(2x H-x2.2 _2x(x- 1)
(2x - 1) (2x 1)
_(3x=2)(5x+8) - (3x—2)(5x +8)
»ye) (5x+8)? -
_35x+8)-53x-2) 34
(5x+8)? (5x+8)
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G-4x) 22 -G-dx)x?)
«*y
o424 4x¥-6x

xl x!

- 0DYE)=

211.
a)y(x) ="y -3(")Y -x +5 =8"- 12 - 1;

Oy =1 -4 ) + (5] -

P Vo S L

3+8x +2x2—3 x T

B)y'(x) = (x") - 4(°) + 2x' — 1" = Tx* — 20x* + 2;
=.l.. 1' — '=_. -3 3xd = x -

e =1k )*’(ﬁ)*' L2e-3.3

212.
8)/(x)=(F) - 3% =2x-3;

/(—§)=—4;

f@)=15
6)/(x)=x-4(~/;)=1-72;;
£(0,01)= 1 -2 =_19;

Voot
r@=1-2-,

1]

0r6) =2 -(4) =1+ ()2,

f(-—lﬁ-)=l+(—ﬁ)z=4;

B-x)Q2+x)-B-x)2+x) _ S

- /w= (2+%)? 2

£H =51 =-3.

114



213.
a)f(x)=2(" -x =4x-1;
4x--1=0;

x=0,25;

fx)= Onpux 0,25;

6)f(x)= ——(x Y+ () +12' =20+ 2x;

2+ 2= o

x(1-x)=0;

x=0wmHx=1;

Sx)=0mpux=0;1;

BAG) =1 6 - 156 —4x =2 =3 -4

*-3x-4=0;

x=-1 nH6o x = 4,
Sx)=0mpux=-1;x=4;

N f(x)=2x' - 5() =2 - 10x;
2-10x=0;x=0,2;
f(x)=0mpux=0,2.

214.
a)f(x) = 4x' - 3(x%) =4 - 6x;
S(x)<0: 4-6x<0;
x>§;
6) £ (x) = (°) + 1,5G3) = 3x* + 3x = 3x(x +1);
F(x)<0: 3x(x +1)<0;x € (~1; 0);
B) f(x) = (¥’) - 5x' =2x - §;
f(x) <0: 2x-5<0; x € (—xo; 2,5);

D@ =4x L (@Y =4 - = Q- x)2 + 3%

F(x)<0: 2-x)2+x)<0;
x € (—00; —2) U (2; +o).

218.
a) £ =&

P 3x)(1+4x°) - (2 = 3x)(1+ 457 _

(1+4x%)?

_(3x2 -3+ 4x%) - (x> —3x)-20x* _ —8x7 +48x° +3x2 -3

(1+4x%)? (1+4x°)?

3
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!

076 =(2 27 =i (2 .2 Jo- ] -
=(—;37+2x)(2—\/;)+(%+x21—_2%]= ‘

3 xw/;
== 4 -2 _——_— Y
5+ x+xJ; xx 2
C 6 a3 5xdlx
x? 2xw/; 2’
C5-u8ya-x-5-2x50-xy
B)f(x) = 1) =
=—12x5(l—x3)+3x2(5—2x6)=—12x5+6x8+15x2 )
(1-x*) (1-x*)?
1) £0)=(Vx YGx* — )+ x 3% —x)’ =2—:/-_—(3x5 _x)+dE (S — 1) =
X

- %J;(nx‘- .

216.
a) f(x) = () - 3-;(x’)' +5x =5x*— 102 +5=5(x— )’ (x + 1)}

f(x)=0:5(x—1)’(x+ 1) =0; x=—1 aubo x = 1;

6)£(x) =2(x*)Y - (*) = 8x — 8x" =8x’(1 - ¥*)(1 +x%) =

= 8x°(1 —x)(1 +x)(1 +x7);

x=-1mmbox=0 mbox=1;

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

f0)=0:4x+ DEF-x+1)=0;x=-1;

D) = () — 1207 =4x* 24x = 4x(x* - 6) = 4x(x — 6 )(x + V6 );
)= 0:4x(x -6 )x + /6 )=0; x=—6 m6o x =6 ;

217.
a) f(x) = ('Y - 6(x*) - 63x" =3x% — 12x - 63 = 3(x* —4x - 21);
f(xX)<0:x*~4x-21<0; (x+3Xx-7)<0;x € (-3; 7);

6) £(x) = 3% - 5(x?) + (x*) =3 - 10x + 3x%;

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

f(x)<0: (x-2)x+2)<0;
x € (=2;2);

/() = 3G ~ 9% —% ) =6x-9-2
f(x)<0:6x-9-x*<0; x¥*-6x+9>0;
x € (—o0; 3) \(3; +o0).
218. N
a)gx)=x2+3x+10; g(x)=() +3x' +10'=2x+3;
6) fix) =4x* - 0,4x + 2; f(x)=(4x*y -~ 0,4x' +2' = 16x° - 0,4;
B) h(x) =4x* — 2x; H(x) =4(x%) - 2x' = 8x~2; .
D) o(x) = 3% —-;—x +1,5; 0'(x) = 34 —%x’ +1,5 = 9x2——;-.

219.

a) Vﬁ;epncneuue HeBepHo. K npumepy, mycrs fi(x) = -l— Hfo(x) = —l .
x x

Torna fi'(x) = -Lz, f'(x) =L2 — B T. Xo = 0, 04eBHAHO, Y KaXAOH U3
x x
¢yHKUMA npou3BoIHOH He cymlecTBYeT. OmHako, @(x) = fi(x) + fo(x)
1 1
x x
6) IMyctb @(x) = fl(x) + f5(x) HMeeT NpPOM3BOAHYIO B T. Xo H QyHKLMA

Ji(x) Taroke MMeeT mPOH3BOAHYIO B T. Xo, HO QyHKUMA f7(x) HE UMeeT B
aToli Touke npou3BoaHOR. O603HaYUM ©'(Xg) = a, f;'(xo) = b.

Torna f2'(x0) = @'(xe) — f1'(%0) = a — b, T.e. QyHKLMA f5(x) UMeET TPOH3-

BOJHYIO B T. X, YTO [IPOTHBOPEUHT npe;monox(eﬂmo T.€. ¢(x) He umeet
MPOU3BOAHOM B TOUKE Xg.

16. [Ipon3soanan cioxuoi PynKnHU

220.
a) h(x) = cos3x; 6) A(x) = sin (2x —-‘;i) ;
y=fx) = 3x, g(y) = cosy; »=fx) ='2x—-’35, g0) = siny;
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-)h(x)=tg§;
y=)(x)=§; £g) = tgy;

221.
a) h(x) = (3 - 5x)°;
y=Rx)=3-5x; g0»)=y"

8) h(x) = (2x + 1)’;
y=fx=2x+1; g0)=y}
222.

Ay=v9-x*;

y20: 9-x*20;
(x-3)x+3)<0; -3<x<3;

B)y =y/0,25—x2 ;

y20: 025-x*20;
(x-0,5%x+0,5)<0;
-0,5<x<0,5;

223.

a)y =Jcosx ;

y20: cosx20;

—§+ 2rn<x 5-12£+2nn, neZ,

rh(x) = cos(3x + %) ;

y=)(x)=3x+;:-; ) = cosy.
6) h(x) =Jcosx ;
y=£x) = cosx; g0)= y;
0) b = tg—;

X

y=ﬂx)=§; £0) =1.

6)y= ;
Jx2—7x+l2

y>0: ¥-Tx+12>0;
(x-3)x-—-4)>0;

x<3;
[x>4;
r)y= l ;
Jt1x+5—x2
y>0: 4x+5—x2>0;

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

1
6)y =——7—=;
. n
sinj X ——
(%)
yz0: sin(x—%);to;

x¢%+1tk, ke Z

OTser: {[—§+2nn; §+2nn:l/n € Z} .

118



B)y = 1g2x; - r)y¥Jsinx ;

Zx#-?ﬂm,nez; y20: sinx20;
x#-}+-12£n, necZz 2rksx<m+2nk, ke Z
224,
) f(x) =(2x - % =8(2x~ N*'(2x - 7y = 16(2x - 7)’;
N 1 _ a1 y=__15 .
6)/(x) ((Sx+ e J 3(5x + 1)*'(5x + 1) _._._(SH g
B) £(x) = ((9x + 5)*) = 4(9x + 5)*'(9x + 5) = 36(9x + 5)%;
1 5.1 30
=l —— — | =5(6x - 1)*Y(6x-1) =- )
n/(x) [(6x-l)5) (6x—1)"(6x~1) Gx— 1)
225,
( Y -9-1 X ! 9
o o3| ) g 2
\ X
2(3 2)

6)/(x) ] :(%x— 7)8 - —2x)4J = s(i-x-7js—l(i-x-7)l -

7
-4(1—2x)4'"(1—2x)'=2(%x—7) +8(1 - 2x)’;

B) f(x) = ((4 - 1,5%)"°) = 10(4 - 1,5x)'"'(4 - 1,5x)' =—15(4 - 1,5x)";
D) =((5x-2)" - (4x + 7Y%y = 13(5x = 2)*1(5x - 2)' +

+6(dx + 7y (dx + 7) = 65(5x - 2)" +—34—7 .
4x+7)

226

a)y=+1-2cosx ;

y20: 1 -2cosx20; cosxs%;

arccos% +2nn<x<2n- arccos% + 2nm;
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§+27tn$x55?n+21m, neZ

4
6)y=‘/——l;
x2

y20: iz~1zo;
X

2 _ —
{x ~4<0, {(x 2)(x+2)$0,{ 2sxS2’:>xe[—2;O)u(0;2];

x=0; x#0; x#0,

B)y =1/sinx—0,5 ;

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

1;-+2nk5x55—61r-+2nk, ke Z

r)y=1’—l-+l ;
x
x+1

y20: l+ 120, —2>0;
x x

{x(x+ D20; [x <k

x20; =x e (~w0;-1] U (0; +x).
x#0;
x#0.

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

a) h(x) = fg(x)) =

cosx—10;
x#2nk, ke Z,
D(h) = R\{2nk/k € Z};

) Ho) = Ao ==

{J;ZO, x2

1
cosx—1

?

=% Diy = [0; 1y [1; +0);

Vx-120, x=1;
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B) h(x) = p(flx)) =+cosx ;

cosx 2 0;

—£+21m5xs-1-t-+21m,n62;
2 2

D(h) ={[—§+2nn;-1-2t-+2nn]/ne2};

1
x-1

r) i(x) = p(fix)) =

x-1>0; x>1;
D(h) = (1; +o).
229.

) =2 %, 80) =25 Ag) =5 23) =

6) fix) =x% g(x) =vx , rae x2 0. flg(x) = (Vx Y =x;
BAR)=3x- 35 809 =35+ 2 g =~V +1-1 =4l =
npux <0,

230. :
a) f(x)=17( — 222 +3)'71(* — 222 + 3) = 17(x* — 2x* + 3)'¥(3x* — 4x) =
= 17x(¢* — 2 + 3)'5(3x - 4);

6)f(x)=(w/l——x‘_)'+( L )l=%(l—x4)%—l(l—x4)=

.
s

x“+3
2x} 2x
=+ 3y + 3y =~ - ;
( Ji-x* 2 +3)

4x

B)f(x)=% (4x2+5);‘l(4x2+5)'= o 5;
vax?+

!
DS =53 -x)"'(3 -» +%(2x _7)7 @x-7y=

=-15x’(3 - x*)* + )
2x-7
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17. IIpon3BoaHbIe TPHFOHOMETPHYECKHX PyHKIRH

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

B) y'(x) = —0,5cosx; ) y'(x) =-;— cosXx.

232,

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

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

DY@ =-—2;  6)Yx)=—sinr——-—;

cos” x cos’ x
' —_— . ’ P 2

B)y(X)_Zcosz x Nye)= cos® x oo

234,

a) f(x) =% (cos(2x — m)) = —-% (—sin2x)-2 = sin2x;
S (x)=f(n)=0;
2

6) () = + (tgx) = 1 +—=—;
cos“ 2x

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

B/ (x)=3 (sm(%—g-)) = —3(cos§) = —3(——;—)sin§ = sin% ;

. 4,
f(0)=0; f(n)=sin 35

’

r)f(x)=2(cos;) =2. ( %)sin%:—sin%;

f(0)=0; f(n) =—sin3=—l.
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2350

1 red
2)f(x) 5# + (cosx) 5~ siax;
'f(x)=0:%—sinx=0;
mx=(—l)‘%+nk, ke Z

6)/(9) =¥ - (ig) = | ~—1;
Cos™ x

f(x)=0: l-———lT-=0;
cos’ x

70 cosx =~ aufo cosx = |;
x=x+2an, neZaubox =2k, ke Z;
B) f(x) = 2(sinx)’ - 1' = 2cosx;

J(x) =0: cosx=0;

'rox=-’2£+m,nel;

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

T
rox=—3-+nn,nez.

236.
a)f(x) = 3x’sm2x + 2x°cos2x;
6)f(x) =45 +
cos 2x
8) f(x) = (cos3x)’ .:r2 cos3x-x' —3xsun3x2 -cos3x :
x x
r)f(x)=x sinx— ;(smx) smx.—-.:cosx '
sin®x sin” x
237.
a) /(x) = 2sinx-(sinx)’ = 2sinxcosx = sin2x;
1 1 —4(cos x—sin x) —4cos2x
6)/(x)= - ;
4 cos’x sin’x  (2cosxsin x)? sin® 2x

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

. x
[ = 2'_x._ 1 2i = ——gi =
) f(x) (cos 7 sin 2 2sm2

B) f(x) = (sin5xsin3x + cos5xsin3x)’ = —2sin2x;
) f(x) = (sin3xcos3x)" = 3cos6x.

239,
a) £ (x) = 2(sin’x) —v2 x' = 2sin2% -2 ;
£(x)=0: 2sin2x —v2 =0;

V2

2% = (—1)"%+ nk; x = (~l)"%+gk, ke Z,f()>0: sin2e>2=

£+21tn<2x<}£+21tn; -n-+'rtn<x<zt-+nn, ne’Z
4 4 8 8

6) f(x) = 2x' + (cos(4x — 1))’ =2 — (cosdx)’ = 2 + 4sindx;
S(x)=0: 2 +4sindx = 0;

4= ek x =M S+ Dk ke z;
3 24 4
fx)>0: sin4x>—%;

Iy 2nn <4x <E-+ 21tn;——n—+£n<x <7—n+£n, nez
6 6 24 2 2

24
B) f(x) = (cos2x)’ =-2sin2x; f(x) =0: -2sin2x = 0;

2x =nn; x=%n, ne Z,f(x)>0: ~2sin2x > 0;
-n+2nk<2x<2nk;—-’25+nk<x<nk, kez
1) f(x) = (sin2x)’ —s/3-x' =2co0s2x —s/3-;f(x) =0: 2c052x—~/§= 0;

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

n n n T
——+2nn<2x <—+27n,——+ An <x<'—+1tn, nelZ.
6 6 12 12

240.
a)filx)=x+cosx+5; 6)fx)=sin2x+1;
B) flx) = 20 - sinx; r) f{x) =2 - 3cosx.
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§ 5. MIPUMEHEHHE HEITPEPBIBHOCTH
U MIPOU3BOTHON

18. IlpamMenenue HenpepbHIBHOCTH

241.
a)fx)=x'—x+1;
f(x) =4x’ — 1, D(f)= R — HenpephiBHA Ha R, 2 3HAYHT H B
T.X=0Hx;=~].
x+l, x<-1;

0)Ax) {xz -x, x>-1.

f(x; =0)=20-1=-1- nuddepeHunpyema B T. x; = 0 H, 3HauHT,
HenpepbiBHa B 3Tol TOUKe.

Sixz + Ax)>2 npu Ax > 0 1 Ax—0;

Sfixz + Ax)—>2 npu Ax <0 H Ax—0,

MO3TOMY B T. X3 = —1 QYHKLMA ABAAETCA HEMPEPLIBHOK.

B) Ax) ={

1-x%, x<o0;
5-2x, x20.

f(x) =-2-(~1) =2 — GyHKUKK HeNpepHBHA B T. X = ~1.

fix) + Ax)—>5 npu Ax > 0 u Ax—0;

Sfixy + Ax)—>1 npu Ax <0 H Ax—0,

3HA4MT, f{x) B T. X; = 0 He ABNACTCA HEMPEPHIBHOH.

r) fx) =2x-x*+x%

f(x)=2-2x+3x*, D(f) =R~ yHKuus HenpephiBHA MK X € R,
a3HaYUT UBT.X; =0 Hx, =1L,

242,
a)fix) =x* - 2%,
f(x)=3x*—4x, D(f) = R — bynxuus f{x) HenpepeiBHa NPH X € R;

3
6 _x +27 :
M) 3x +x°
D(f) = (—o0; =3) U (-3; 0) U (0; +);
T.e.x € (-; -3), x € (-3; 0), x € (0; +);
B) fix) = 2x* - 3x* + 4;
f(x) =8 - 6x, D(f)= R— dyuxuus fx) HenpepLiBHA NpPH x € R;
2 —
) =E S22
D(f) = (-0, 2) U (2; +o); T.6. x € (-0; 2), x € (2; +0).
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243,
a) fix) = 1,4 — 10x* — x* nenpepninna Ha [0, 1] n £0) = 1,4 >0,
A1) =-9,6 <0 - dpynkums fx) umeet Ha [0; 1] kopenb;
£0,2)=0,992 > 0, £0,4) =-0,264 < 0 — KopeHb x, € [0,2; 0,4],
xo= 0,3 ¢ TounocTsio A0 0,1;
6)fx)=1+ 2x* — 100x* nenpeprisua Ha [0, 1] u £0)=1>0,
A1) =-97 <0 - pynkuus f{x) uMeet Ha [0; 1] kopeHb;
£0,3)=0,37> 0, £0,5) = 4,75 <0 — KopeHb x, € [0,3; 0,5],
xo = 0,4 ¢ TouHOCTBIO 710 0,1;
8) fix) =x’ - 5x + 3 HenpepbiBHa Ha [0, 1] nf0) =3 >0,
A1)=-1 <0 - ¢pynkuus f{x) nMeet Ha [0; 1] kopeHb;
f0,6)=0,216 > 0, £0,8) =—0,488 < 0 — kopens x, € [0,6; 0,8],
X0 = 0,7 ¢ TouHOCTHIO 110 0,1;
rNfAx) = x*+2x-0,5 HenpepsiBHa Ha [0, 1] u £0) =-0,5 <0,
A1)=2,5> 0 - dynkuns fix) nMeet Ha [0; 1] KopeHb;
£0,2) =-0,0984 <0, £0,4) =0,3256 > 0 — KopeHb X, € [0,2; 0,4],
X0~ 0,3 ¢ TouHocTsIO 10 0,1.

244,
a)x*—5x+4>0;
(x-4)Yx-1)>0;

1 — 4 X
Orser: (—0; 1) U (4; +o0),
220
x“+4x-5
x+3
(x+5)(x-1)

-5 -3 1 X

Orser: (-5; —3] W (1; +0).

B) X’ ~3x-4<0;

(x+1)x-4)<0;

+ > +
-1 4 X
Otser: [-1; 4].
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2
r) f;lx—tﬁ<o;
x-2
(x—l)(x—6)<o.
x=2 ’
> > +
~ 1 2 6 X
Oreer: (—o; 1) U (2; 6).
248.
a) (x2—2)(x-4)
x +2x-3
(x—2)x-4) .
(x~1)Xx+3) 20;

20;

=3 1 -2 4 X
Orser: (—o; -3) U (1; 2] U [4; +x).
8
x2-6x+8
2
-———; —6x >0;
x“-6x+8
x(x-6) S
(x-2}x-4)

<l;

0 o) 4 6 X
OTtser: (—o; 0) U (2; 4) U (6; +om).
2x% +5x

x> +5x+4
(x—2)}x+2) >0;
(x+1)}(x+4)

21;

-4 2 -1 2
Otsert: (—o; —4) U [-2; -1) U [2; +x).
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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)ﬂX)jfx—x: ;

20;

X -

X -
(x+1)}(x-4) vy
x-3 o7

1 3 4
D(f) = [-1; 3) U [4; +=).

_ ] 3
6/ = =
3

x? -4
(x—l)(x+l)> .
(x=2)(x+2)

+1;

+120;

-2 -1 1
D(f) = (—0; -2) U [-1; 1] U (2; +e0).

2
B)ﬂx): ’.x_izxiﬁ ;

2
x +7x+122

X

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

-4 -3 0 X
D(f) = [-4; -3] U (0; +w).

8
= 1._ .
) f) ‘/ 5

8
1_
x% -1
(x=3)(x+3) >0
(x=D(x+1) ’

20;

-3 211 3 X
D(f) = (~o0; -3] U (=1; 1) U [3; +w).
247

a) fix) ={

4-x, x <4,

(x- m)2, x 24,

Buaum, 4to f{x) ABNAeTCA HerpepbiBHOI Ha R npu moGoM m, KpoMe
x =4; yCNOBHE HENPEPLIBHOCTH B T. X = 4:

A4 — Ax) = 4 + Ax) npu Ax—0 u Ax > 0;

fld - Ax) = Ax, fld + Ax) = (4 + Ax — m)* npu Ax—0;

(4-my=0, m=4;

2
x°—3x
6) fx) =5
x“=m
- Oyuxuua f(x) — npobHo-pauHoHanbHas, NMOITOMY OHa GYAeT Herpe-
peiBHa Ha R, ecin D{f)=R; Beipaxenue x’—m#0 npu noGbix x, ecnu m< 0;

YCOBHE HEMPEPLIBHOCTH B T.x = 0:
A0 —Ax) =0 + Ax) npu Ax—>0 un Ax > 0;
SO - Ax) = 3(Ax?) + m, 0 + Ax) = 2 + Ax npn Ax—0;
30+m=2+0,m=2;

\ S5-x
r) fix) =

x4+m

3x2 +m, x<0,
x+2, x>0

, D(f) = R, ecnu x*+m #0 npu moboM x, T.e. npum > 0.
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248.
a)x"— 10x*+9<0;
(x* —9)(x2 +1)<0;
(x=-3Dx+3)x-1)}x+1)<0;

1 _ —

-3 -1 1
xe[-3;11u]l; 3]
6) x* ~ 8> 7x%;
o -8)x*+1)20;
F-22)x+2V2)2 + 1) 2 0;

x € [~0; 242U 242 ; +o);

B) x* =5x2 + 6 > 0;

(x> -2)(x*-3)>0;

(x =2 )(x +42 )x =43 )(x +43) > 0;

- £

-3 -z 2 V3
X e (0, —43)U (=42 V2 ) U (V3 ; +oo);
r) 5x* — 4 > x*;
(r- (P -4)<0;
(x=Dx* Dx-2)x+2)<0;

T — — -

-2 ~1 1 2
xe(2;-DHul;2).
249,
a) (x* - 1)(x + 4)(x’ - 8) < 0;
(= Dlx+ D(x + ) x—2)(x*+2x +4) <0
" _ _
—4 -1 ]
xe[4;-11ull;2]

t2

130



6) Jx2-4(x_3)<o;

{x2-4>0; {(x—z)(x+2)>o;

x-3<0; x-3<0

-2 3 X

x € (—0;-2) U (2; 3);
B) x’(3 — x)(x +2) > 0;
x*(x = 3)(x +2) <0;
n _

-2 0 3 X
x € (=2, 0) v (0;3);
NG 2)3(x2+ 5o

(x+3)
- - +

-5 -3 2 X

x € (—oo; 5] U [2; +o0);

250

a) Ax) =9x — x? ;

9x —x* > 0;
x(x—-9)<0;

+ — +
0 9 X
D(f) = [0; 9].
6) /1) =2 -2 ;
X

_ 2
x2—§-20; (x—-2)(x +2x+4)20;
x x

0 2 X
D(f) = (—e0; 0) U [2; +).

5*

131



B) f(x) =y16x-x> ;

16x —x° 20;
x(x-4)x+4)<0;

0 4 X

D(f) = (~o0; 4] L [0; 4].

r) fx) =
27

] ——20;
)

(x=3)(x% +3x+9)

-5

27

’

20;

0 3 X

D(f) = (~o; 0) L [3; +0).

251.

19. Kacateasnas K rpaguky pynkuuu

1) KacatenbHas ropu3oHTaibHa:

a)BT.Burt. D, 6)sT.B,T.Curt.D;

B)BT. A, T.Curt. E; NBT.AT.Curt. E;

2) KacatenbHas o6pa3yeT ¢ ocbio abcuuce ocTpbli yron:

a)BT.AuT.E; 6)BT. E;

B)BT. BUT. F, r)BT. D,

3) Kacatenbras o6pa3yet ¢ ocbio abcuMce Tyno# yroit:
a)BT. C; 6) B T. 4;

B)BT.D; rNBT.BuT. F.

252,

1) Mpoussonnan GpyHKUMK paBHA HYIO:
a)nipix=bux=d, G)npuk=buk=d,
Bynipux=a,x=bux=d, nnpux=bux=d.
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2) IpoussoaHas GpyHKuMH 6oJIbLUE HYNA:
aynpux=c¢, O)npux=aux=e;
B)iPUX=¢;, F)MNpUX=C.

3) IpousBonnas ¢pyHKLUHH MEHBIIE HYNA:
aynpux=e; ©6)npux=c;
B)IPHX=¢; T)NpUX=aux=e.

253. :
a) f(x) = (%) = 2x; 6)/(x) =% &) = = 1;
tga=f(-3)=2(-3)=6; tga=f(2)=22-1=3;

B) f(x) = (°) =3x% r)f(x) =02 +2x' =2x+2;
tga=7(-1)=3(-1)*=3; tga=7(1)=2(1+1)=4.

254.

9/() = 2eomy = 2sing; 6) /() = ~(1gx) == :2 =
T 0 PP S - I T

tga -j’(zj 2sin > 2; tga = f(m) P 1;

B) f(x) = 1’ + (sinx)’ = cosx; r) f(x) = «(cosx)’ = sinx;

tgo = f(x) = cosmt = ~1; tgo = f(~x) =sin(-r) = 0.

25s.

!

2 /() = 3'(1] -3,
X x

3 3 -
y=—+(x-x9) -(— —2] — ypaBHeHHE KacatenbHOH K rpapuky QyHK-
xO xo

LUHH

fx) =2 B To4Ke ¢ abcuuccoit xo:

X

_ _3
npuxo——]:y——]—-3(x+ 1)=-3x-6;

NpH Xy = 1:y=%—3(x— 1)=-3x+6;

6) f(x)=2x' ~ () =2 - 2x;
Yy = 2x9 — xoo + 2(1 — xo}(x — xo) — ypaBHEHHE KacaTenbHOH B TOUYKE C
abcumccoit xy:

npu xo = 0: y =2(1 - 0)(x — 0) = 2x;
npux,=2:y=22-22+2(1 -2)(x-2)=-2x+4;
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B) f(x) = (x )=

y=1+xo’+ 2xe(x - xo) ypaBHeHHe KacaTelibHOH B ToHke ¢ abcumc-
COM xg:

npuxe=0:y=1+0+2-0x-0)=1,;

npuxe=l:y=1+1+21(x—1)=2x;

D f(x) =) - 1" =3x";

y=x0° 1 + 3x2(x — xo) — YpaBHEHHE KacaTenbHOi B Touke ¢ abcuuc-
COM Xg:

npuxo=-l:y=(=1’=1+3@x+1)=3x+1;

npuxe=2:y=2"~1+32¥x-2)=12x-7.

256.

a) f(x) = 3(sinx)’ = 3cosx;

Yy = 3sinxg + 3cosxg(x — xo) — ypaBHeHHe KacaTeabHOM B To4ke ¢ abc-
LIUCCOM Xo!

s . T T, ..

MpU xo=—: y = 3sin— +3cos— x-—)=3;

PH Xo > y 5 ( 2)
NpH X = T: v—asmn+3cosr(x ) = -3x + 3x;

6)f(x) = (tgx)' = ——;
cos” x

y =tg(xo) + (x — xo) — ypaBHeHHe kacaTenbHON B Touke C abc-
cos” X
LMCCOM Xo:
ApH X =z,
0 4
y=tgZ+ L c=-IEy=1+420=Fy=2c+1-%;
cos? & 4 4 2
npu xp =—
y=tg—+ (x——) \/5+4(x——) 4x+\/—--—
cos? X

3
B) fi(x) = 1' + (cosx)’ = ~sinx;
y =1+ cosxg — sinxg(x — xp) — ypaBHeHHe KacaTe/lbLHOH B To4yke ¢ abc-
LLMCCOH Xo!
npu xo=0: y=1+ cos0 —sin0(x —0) =2

14 s b1 14 n
npH xo=—: y=1+cos— —sin—(x——)=—x+—+1;
PH Xo > y > 2( 2) 2*
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r) f(x) = -2(sinx)’ = —2¢osx;
y = —2sinxy — 2cosxy(x — xo) — ypaBHeHHe KacatebHOi B Touke ¢ abc-
LIMCCOH Xo:

pH X0 = —-’25: y=—25in(—12t-) —2cos(—§)(x +§)= 2;
npu Xo=m: y =-2sinn — 2¢cosn(x — 1) = 2x — 27.

257.
KacarenbHaa B Touke (xo; f{xo)) mapannensHa ocu OX, ecnu B 3TOH
Touke f(xo) =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) rpaduka gyHkunu fx) = x° — 3x* + 3x KacatenbHas K rpa-
¢$uxy napannensHa ocu OX;
6) £(x) = 2x’ + 16;
F(x)=0: 2’ +16=0;
2x +2)(x* —2x + 4) = 0;

x=-2: f-2) =% (<2)* - 162 =-24;

B T. B(-2; —24) rpajuxa dynkumn fix) =—x* + 16x kacarenshas k

1
2

rpaduky maparnensHa ocu OX;

B) f(x) = 12x° — 12x;

fx)=0: 12x(x-1)(x+1)=0;

x=0, x=1, x=-1: A-1)=A1)=-1; A0)=2;

BT. A(-1; 1), T. B(1; -1), 1. C(0; 2) rpaduka pyHKLHH

fix) = 3x* — 6x* + 2 kacarenbHas k rpaduxy napannensHa ocH OX;

/&) =3x"-3;

Fx)=0: 3(x—1)x+1)=0;

x=1, x=-1: f-1)=(=1’=3-(-1)+ 1 =3,

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

B T. A(-1; 3), 7. B(1; —1) rpaduka pynkumu fix) = x° — 3x + 1 kaca-
TeabHAA K rpaduKy napauiensHa ocH OX,

258.
a) f(x) =—2sinx + 1;

-0 cine=l.
Sx) =0: sinx >
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x=(-1)"= +1tk keZ

x|=-g-+21tn, neZ x2=5?n+21tk,k62;

S —Ti+2nn =2co -7-t-+2‘rm +£+2nn=
6 6 6
3+%+2nn, necz,

f(_5ﬂ+21m = 2¢cos| -5£+21rk +—5—T-[-+21rk=
6 6 6

=- 3+5?n+2nk, kez

BT. (g-+2nn; \/5+16[-+21m),n €eZn

T (-56—n+21rk \E+5?n+2nk) keZ

rpaduia ¢yHkuud fx) = 2cosx + x KacatenbHad K rpa¢pHuky napan-
nenbHa ocH OX;

6) f(x) = 2cos2x +\/§;
V3

f(x)=0: cosx=—-3—;
= —S-T—t-+21tn, 2x = -ZI[-+21tk,
6 6
x=-§—1£+1tn, neZunu x=z+1tk,keZ;
12 12
f(?—;+nn)=sin(3?"+2nn)+\/§(%+nn)=%+ﬁ(%+nn);
f(-7—+nk)-sm(l—2+2nk)+\/—(———+nkJ———+\/_(—2+nk)

12

BT 2—+‘rm' l+\/—(——+nn) neZu
. 12 ’ 2 )

T. (%+nk; —-—+f(——+nk)),kez



rpapuka ¢pyHkumu flx) = sin2x + 3 x kacatenbhas x rpaduxy napan-
nensHa ocu OX;

B) f(x) = —sin(x—%) s £€x) = 0: —sin (x ’%) =0;
x=1+ nn, ne Z,
3

f(-g-+nn)=cos(§+nn—l;-]=cos1tn, neZz

Ecnu n=2k, k € Z, To cosnn=1,
ecnu n=2k+ 1,k € Z, to cosnn=-1;

BT. (§+2nk;l) HT (-}+2nk;—l](keZ)

rpadpuxa dpyaxumn fix) = cos (x—%) KacaTenbHas K rpaduky napan-

nenpHa ocu OX;

V2

1) f(x) =2 - 2cosx; £(x)=0: cosr ==
x=-T-t-+21tn, x=—Z+2nk, nkeZz
4 4

f (1 + 2nn] = J—Z-(lt- +2rn |- Zsin(lt- + Znn] =
4 4 4

= ﬁ(-:——l)+ 2\[2_nn ;

f(—£+ an) = ﬁ(—£+2nk)—25in(—£+ 2nk) =
4 4 4

=\/-2_(1—%)+2\/-2_1tk;

BT. (%+ 2nn; ﬁ(;—l)+2\[2_ﬂn), neZn
T. (——:—+ 2nk; \/-2_(1—-%]+2\[2_“k] keZ

rpaduka dyHkuun fx) =2 x — 2sinx kacarensHas k rpaduky napan-
neabHa ocu OX.
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259.

a) fix) = 3x ~x°;

fx)=0: 3x-x’=0;

x=—v3; x=0; x=~/§;

Fx)=3-3x%

F=B3)=3-33)*=-6, tgo, = -6, o, = 7 + arctg(—6) — yrox,
TIOJA KOTOPBIM B T. (~\/§; 0) rpadux gynxuuu fix) = 3x — x° nepecekaer
ock OX;

f(0) =3, tga, = 3, o, = arctg3 — yroa, noa kotopeim B T. (0; 0)
rpatduk dyHkuuu fx) = 3x — x° nepecekaer ock OX;

f(\/g) =3 - 3(—\/5)2 =-6, tgo; =—6, 03 = 7 + arctg(—6) — yroa, nox
KOTODPBIM B T. (\/5; 0) rpapux dyuxuuu fix) = 3x - x* mepecexaer och
0).6

6)/(x)=sin(x+%];
fix)=0: sin(x+%)=0;x:—%+ mn,neZ,
1, n=2k;

.1 .1
Xx) =cos| x+—|; ——+T7n | = cosnn =
S ( 4) f( 4 ) li—l, n=2k+lkeZ

I'paduk dynxkunn fix) = sin(x+%) nepecekaeT ock OX B T.

(—%+2nk;0) oA yriom —}, aBT. (¥+2nk; OJ noj yrioM 1471;

B)j(x)=x2—3x+2;
fx)=0:x*-3x+2=0; x=1; x=2;

) =2x-3; f()=-1,tga; =-1noy =-¥ — yroi, no KOTOpbIM B

T. (1;0) rpaduk pynxumu fx) = x'=3x+2 nepecekaeT ock OX;
f(2)=1, tga; =1 u o, = 45° — yron, noa kotopeM B T. (2;0) rpaduk
$ynxumn flx) = x* — 3x + 2 nepecekaet ocb OX;
r) fix) = —cosx;
fix)=0: —cosx =0;

x=£+2nn,
2

x=—lr—+ 2nk,
2
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S (x) =sinx; f'( + 21tn) =1, tga,; = 1 ot} = 45° — yron, noJ KOTOPbIM B
T. (lzt-+ 2nn; 0) rpaduk pyHkuuu f{x) = ~cosx nepecekaet ock OX;
. 3n
f(——2-+ an) =-l,tga;=-lna,= il yrof, noJ KOTopbIM B

T. (—§+ 2mk; O) rpaduk pyukunu fx) = —cosx nepecekaer och OX.

260.
a)

fle)=—t

x-1

. 2t
\di

3 4

- 4 \

[MycTh o yroa, mol KOTOpPbIM KacaTellbHad K rpadHky ¢yHkuuHd flx) B

T. (xo; f{xo)) nepecekaer ocb OX, To yron [, moJ KOTOPbIM 3Ta Kacaresb-
Has nepecekaet ocb OY, paBeH:

[3=a—§; tgf =tg(a—-12£)=—ctgoc =—

1.
S(xg)’
f(x)‘— R0)=~1; f(x)= ( )2 Jtgp =——

>

S (0)

—% — yron, nox KoTopbiM B T. (0; —1) rpaduk GyHkunu

6) fix) ——tg(x——) ; A0) -_tg(_z)= L
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1 1 1
f) == g =—=1,
2 cosz(x—-;i) EAR

B =34£ — yron, noa kKotopeiM B T. (0; —% ) rpadmk PyHKUIHH

Ax) =% tg (x - %) nepecekaet och OY;

wﬂn=§cn4f;ﬂ®=%;f“’=”'lgB' O

B =Z — yrog, noa kotopsiM B T. (0; — ) rpaduk dyHKuMH
Six) =% (x — 1)? nepecekaet och OY;

~sinf=1.
r)f(x)—snn(2n+ ) N0) = sm6 5

_ 1
.Nm —2c0s® -f
6

Sf(x)= 2cos(2x+ J tgB =

B=‘rt+arctg[1 =T x.3m yroj, noa KOTOpbiM B T
3 6 6 ’ '

(0; -;— ) rpadpuk pyHkumu fx) = sin (2n+%) nepecexaet ocb OY.

20. ITpubamkeHNbIE BEIMUCTEHHS

261.
a) 2,016) = 2) + (2,016 — 2)-£(2);
f()=4x*+2, f(2)=48+2 =34,
f2)=16+22=20,
f2,016) = 20 + 0,016-34 = 20,544;
10,97y = A1) + (0,97 — 1)-£(1);
J)=1+2=3, f(l)=4+2=6;
£0.97) = 3 -0,03:6 = 2,82;
6) f(x) = 5x"'-2;
A1,998) = f12) + (1,995 - 2) £(2); f2)=2"-2=28;
f(2)=516-2.2=76;
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f1,995) = 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; f3,02) = A(3) + (3,02 - 3).£(3);
f3)=3"-3=24; f(3)=33%2-1=26;
£3,02) = 24 +0,02:26 = 24,52;
£0,92) = A1) + (0,92 — 1)£(1);
A)=0, f(1)=3-1=2;
£0,92) = 0,082 = —0,16;
r)f(x)=2x+3; f5,04) = f(5) + (5,04 - 5).£ (5);
fi5)=5*+3.5=40; f(5)=25+3=13;
£5,04) ~ 40 + 0,04-13 = 40,52;
£1,98) =~ A2) + (1,98 ~ 2)£(2);
f2)=22+32=10; f(2)=22+3=T;
£1,98) ~ 10 — 0,02-7 = 9,86.
262.
a) 1,002'% = (1 + 0,002)'® = 1 + 100-0,002 = 1,2;
6) 0,995° = (1 - 0,005)° ~ 1 — 6-0,005 = 0,97; _
B) 1,003°% = (1 + 0,003)*® ~ 1 +200-0,003 = 1,6;
r) 0,998% = (1 - 0,002)*° = 1 - 20-0,002 = 0,96.
263.

a) /1,004 = {1+ 0,004 ~ 1+%-o,oo4 =1,002;

6) /25,012 =541,0048 =~ 5(1 +%-0,00048J =5+0,0012=5,0012;

B) 40,997 = {/1-0,003 ~ 1—%-0,003 =0,9985;

r) J4,0016 =2/1,0004 ~ 2(1 + % 0,0004] =2+0,0004 = 2,0004;

264.
a) tgdd° = tg(45° — 1°) = 1gd5° -~ — 1 _1_ % L 09651;
180 005245° 90
0) cos6l°zcos£+L —sinf- =-l———&z 0,4849;
3 180 3 2 360
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B) 8in31° = sint+ L cos X
6 180 6

n ® | L
Dotgde motg S - E—L o 1-Z ~09302.
)18 *3T0 an 45

265.

—%-0,04 =0,8460 ;

5) sin(E - 0,02) ~sint-002cos =Y L. 002~08560:
3 3 3 2

8) sin(E + 0,03] ~sinZ +0,03cos S = -+ 0,03—"/i ~0,5264 ;
6 6 6 2 2

A

N (g(-g-+0,05]ztg%+0,05 =1+2.0,05=101.

T
COS2 —

266.

2) —— = (140,003 = I 200,003 = 0,94;
1,003

o) —1—40 =(1-0,004)* ~ 1 +40.0,004 = 1,16;
0,996

- 1
B) 3
2,0016

= %— 0,0003 = 0,1247;

=(2+0,0016)" =-;-(1 +0,0008)” z% (1 —3:0,0008) =

1

oTE =(1-0,005)"=1+5.0,006 = 1,03.

r)

21. Illpon3BoaHasi B pH3HKe N TEXHHKeE
267.
a) CkopocTs: V(f) = X'({) = --31- £y + 2P + 50 =-1 + 4t + 5 (M/cex);

6) v(2) = -2 + 4.2 + 5 = 9 (m/ceK);
B) OcTtaHoBka: v =0: P +445=0; t =5 cex.
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268.
W(f) = x'(t) = 3¢ — 8¢ (/cex);
w(5) = 3-5% — 85 = 35 (m/ceK);
a(f) = v'(f) = 6t — 8 (m/cex?);
a(5) = 6-5 — 8 = 22 (m/cex?).
269.
o(f) = ¢'(f) = 61 — 4 (pan/cex);
©(4) = 64 - 4 = 20 (pan/cex).
270.
o(?) = @'(t) = 4 — 0,6¢ (pan/cex);
o(2) =4 —2-0,6 = 2,8 (pan/cex).
271.
v =x'(t)= 68 + 1 (cm/cex);
a(f) = V(1) = 12t (cm/cex®);

aa=1 (cm/cex?): 12t =1, t=—l-1£ce|<.;

6)a=2 (cM/cex?): 121 =2, I'—'%CCK.
272,
vy =x'(t) = —% 2 + 61 (M/cex),

al)=v'({)=—t+6 (M/cex?);
a)a=0:6-t=0, t=6cek;

6) (6) = —-;- 62 + 66 = 18 (m/cex).

273.
1
W) ===,
20t
1
at)=v'()=-—;
at
a(f) = =2v*(f) — yckopeHne npornopUHOHaIbHO CKOPOCTH B Ky6e.
274.

HmeeM: v(f) = x'(f) = 672 -21;
aty=v({®)=12t-2;
F(&)y=m-a(t);
F2)=m(122-2)=22T.



275.
Hmeem: v(1) =x'(f) =2t + | (cM/cex);
a=v'() =2 (cm/cex?);
a) F=m-a=2-0,02 = 0,04 (n);

6) E(r) == (9,
EQ2) =% (22 + 1)%0,01% = 0,025 (1x).

276.
p(H)=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(f) = x{'(1) = 84,
i) = x2'(1) = 37
vi{t) > vy(0): 81> 37

3t(t—§-)<0; 0 <t<§.
3 3

8 . o
Ipu t € (O; ~3—) CKOPOCTb AEpBOH TOUKHU G0JbIIE CKOPOCTH BTOPOH

TOYKH.

278.

-

Vorn = V1 = V33
= 1, 2

52 =2 + vy — 2vv,c0860°;
Vi = 5 KM/4,

vo(l) = S'(6) = 4 + 1 (km/c) = 3600(4¢ + 1) (km/u);

Yo =‘j52 +3600% (41 + 1) ~ 2:5-3600(41 + 1)% (LH -

=\/36002 1612 + (36002 - 8 + 18000 - 4)¢ + 25 + 36007 + 18000 (K—”J )
L[
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§6. IPUMEHEHMSA IIPOHSBOIIHQﬁ
K HCCJIEJOBAHHIO ®YHKITUH

22. Ilpu3nax Bo3pacTanus (yOniBannn) pyakunn

279.
1
=3-.__ ;
a) f(x) 5 X

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

f’(x)=-% <0 npu, x € D(f) — dyukuus y6riBaet Ha R;

6) f{x)=-x"+2x-3;

D(f)=R;

E(f)=(~1-2];

f(x)=2(1-x);

£(x)<0: 2(1-x)<0, x>1;

£x)>0: 2(1-%)>0, x<l;

®yHKUHA BO3pacTaeT npH X & (—o;1]
u yBbiBaeT npu x € [I;+00);

B) f(x)=4x-5;

D(f)=R;

E(f)=R;

£(x)=4>0 npu x € D(f) — pyHKuus Bo3pacTaer Ha R;
r) f(x)=5x"=3x+1;

D(f)=R;

81
E(® [100 ’+°°) ’
(x)=10x-3;
f(x)<0: 10(x-0,3)<0; x<0,3;
f(x)>0: 10(x-0,3)>0; x>0,3;
OyHKUMA BO3pAcTaeT, npy x € [0,3;+)
n yGuiBaet npu x € (—0;0,3] .
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280.

) fi=-=+1;
D(f)=R/ {0};
E(f=R/{1};
2
F)==;
(0=

(x)>0, npu x €D(f);

3HaunT, QyHKLMA BO3pacTaeT Ha R/ {0};
6) f(x)=x*(x-3);

D(f)=R;

E(f)=R;

£()=3x2-6X=3X(X-2);

£ (x)<0, npu x €(0;2), £(x)>0, npu x €(-0;0) U (2;+ ).
DyHkuus yosiraeT, npu x €[0;2]; pyHKUMA BO3pacTaer,
npuxe(-o;0]U[2;+ =)

x=3

B) f(x)=

D(f)=R/ {0}
E(f)=R/ {1} :

t’(x)=i2 ; £ (x)>0, npu x € D(f).
X

®yHKuua BospactacT Ha R/ {0},
r) f(x)=x’-27x:

D(f)=R,;
E(f)=R;
P(x)=3x2-27=3(x-3)(x+3);
+ - + -
3 3 x

£(x)<0 Ha (-3;3), £(x)>0 Ha (-0 ;-3) U35+ = ).
OyHxuua y6risaet Ha [-3;3], dyHKUMA BospacTaeT Ha (-0 ;-3] H
Ha [3;+ ).
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281.
a) f(x)=12x+3x%-2x>;
D(H)=R; E()=R;
£ (x)=12+6x-6x2=-6(x3-x-2)=-6(x-2)(x+1);

- + -

-
-1 2 . X

f(x)<0Ha (-0 ;-DUQ2;+ ); (x)>0 na (-1;2).

OyHKIMA yObIBaeT Ha [-  ;-1] ¥ Ha [2;+ o ), QyHKUMA Bo3pacTaeT
Ha [-1;2].

6) f(x)=4-x";

D()=R; _E(f)=(- « ;4];

f(x)=-4x%;

+ - >

0'&_

£(X)<0 Ha (0;+e0),  F(x)>0 Ha (- ;0).
DyHKUHMA yOuIBaeT Ha [0;+ <0 ), pyHKUMA BO3pacTaeT 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 na (-2;2); f(x)>0 Ha (-0 ;-2)U(2;+ o).
OyHKuua yOuiBaeT Ha [-2;2], GyHKLHMsA Bo3pacTaeT Ha (- ;-2} K
Ha [2;+ o).

3
) fix)==5 ;

X
DO=R/{0};  E(®=R";

5.
f(x) X

- .
OSN—

f(x)>0 Ha (- ;0), f(x)<0 Ha (0;+ o).
OyHKUHMA BO3pacTaeT Ha [- 0 ;0), dyHkuua youiBaet Ha(0;+ o ).
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282.

a)

-2

0)

aY

B)

aY

./ Y s
re4

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);
+ - t S
3 1 X

f(x)<0na (-3;1), F(x)>0Ha (-0 ;-3)U(L+ ).
DyHkuua youiBaeT Ha [-3;1], Gynkuus Bospacraer
Ha (-0 -3]1U[1;+ ).

4 by
28
f(x)=x*+3x* -9x+1
0 .
oA *x

6) f(x)=4x’-1,5x%;
D(f)=R;
E(f"R;

£(x)=12x*6x’=6x*(2-x);

\+,/-’—_->

f(x)<0 Ha (2;+ = ); £(x)>0 Ha (- ;0)U (0;2).

DyHKuMA y6uiBaeT Ha [2;+ oo ), pyHKIMA Bo3pacTaeT Ha (- 0 ;2].
y

4

o

Slx)=ax3 -1,5x4

T

v
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B) f(x)=2+9x+3x%-x>;

D(fy=R;
E(f)=R;
£(x)=9+6x-3x*=-3(x>-2x-3)=-3(x-3)(x+1);
— + — >
-1 3

f(x)<0na (-0 ;-1) UG+ ©); f(x)>0 na (-1;3).
DyHKuuA yObIBaeT Ha [- ;-1] U[3;+ o ), pyHKUMA BOo3pacTaeT
Ha (-1,3];

2y
29 t
f(x): 2+ 9x+3xt - x*

-1 3 .

oAl 1\ =
r) f(x)=x*-2x’;
D(f)=R;
E(f)=R;
P(x)=4x’-dx=4x(x-1)(x+1);

S t
N/

f(x)<0 na (- ;-1)U(0;1); £(x)>0 Ha (-1;0)U (1;+ ).
Dyuxuusa yosiBaet Ha [- o ;-1]1U [0;1], dyHKkuus Bo3pacTaeT
Ha [-1;0]U[1;+ oo );

f(-x)=f(x) — pyHKuHs 4eTHaS;

f(x)=0, npn xz(x-ﬁ )(X+*/5 =0, x=1 ¥y2 , x=0;
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284.

4

a) f(x)=2 051
D(f)=R\{2};
E(f-R/ {2};

_ 4 )

Fe0= 05x—-1)

T~
>X

2

' (x)>0 Ha D(f);
OyHKUHA Bo3pacTaeT Ha (- ;2)J(2;+ ©);

f(x)=0 npu 05x 1 =2, x=6;
Jp,
4
/ =250
2
—,
-2 [0 12 9 x
-x+1,x<3,
6) fx)=lx-3|-2= {x -5x>3
D(f)=R;
E(f=R;
-1,x<3,
Fe)= {l,x >3;

QuesuaHo, 4To B Touke (3;-2) f(X) He HMeeT npousBoaHOH; GyHKUMA
yObiBaeT Ha (- © ;3};
¢yHkuma Bo3pacTaeT Ha [3;+ « ); f(x)=0 npu x=1,5.
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\ 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 N -
_2\__/0 2\5 X

f'(x)<0 Ha (-2;0) U (2;+ ), F(x)>0 Ha (- ;-2) U(0;2).
Oyukuus youieaer Ha [-2;01U [2;+ ),
¢byHKUUA Bo3pacTaeT Ha (-« ;-2] U [0;2]; f(-x)=f(x) — byHKuua yeTHas;

f(x)=0 mpu 32 V2 -x)(2 42 +x)=0, x=0, x=+ 242 .

w o S)=8x% - x4

N Procascscuavass

1—-——x>1x<0
r)f(x)-}— l

-——-lO<x<l

D(H=R/ {0};
E(f)=R";
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—12¥,x >1L,x<0,
o= 1%
22 W<x<];
OuesuaHo, 4o B Touke (1;0) f{x) He HMeeT nMpou3BOAHOH;
¢yHkuus yoeiBaet Ha (0;1],
(yHKUHS Bo3pacTaeT Ha [1;+ o )U (- = ;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 mis moboro x € D(f), T.e. F(x)>0

npu X € R — ¢pyHK1wa Bo3pactaeT Ha R;

3
6) g(x)=-=--x;
D(g)=R;
E(2)=R;
g'(x)=-x>-1<0 ans moboro X D(g), T.c. dpyHkuns y6piBact Ha R;

B) fX)=x"+2x+3;

D(f)=R;

E(f)=R; .
£(x)=7x*+10x*2 0 s moboro x e D(f), GyHkums BospacTaer Ha R;

r) g(x)=-4x+sin3x;

D(g)=R;

E(g)=R;

g'(x)=-4x+3cos3x; -4+3cos3x < -1 g moboro x € D(g), g'(x)<0
npu X € R, T.e. pyHkuns ybiBaer Ha R.
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286.

a) f(x)=x*-27x+2;

D(f)=R;

£(x)=3x%-27=3(x-3)(x+3) — dyHKuUMI BO3pACTAET

Ha (- ;3]U[3;+ « ), pynxuus yoriBaeT Ha [-3;3];

f(-1)=28>0, f(1)=-24<0, f(x) HenpepoiBHa ¥ yOsiBaeT Ha [-1;1] —

CYLIECTBYET eIMHCTBEHHAA TOUKa Xg € [-1;1]: f(X0)=0;

f(4)=-42<0, f(6)=56>0, f(x) HenpepbiBHA ¥ Bo3pacTaeT Ha [4;6] —

CYIECTBYET €AMHCTBEHHAA TOUKA Xo & [4;6]: f(x0)=0.

6) f(x)=x"-4x-9;

D(f)=R;

£(X)=4x>-4=4(x-1)(x*+x+1) — ¢$yHKUMA Bo3pacTaeT Ha [1;+ oo ],
byHKMA yobiBaeT Ha (- ;1];

f(-2)=15>0, f(0)=-9<0, f(x) nenpepsiBHa U y6bIBaeT Ha [-2;0] —

CYILECTBYET e AMHCTBEHHAs TOUKa X, € [-2;0]: f(x0)=0;

f(2)=-1<0, f(3)=60>0, f(x) HenpepriBHa U Bo3pacTaeT Ha [2;3] -

CYILECTBYET ¢ AMHCTBEHHAs TOUKa Xg € [2;3]: f(%0)=0;

B) f(x)=x"+6x°-8;

D(f)=R;

£(x)=4x>+12x=4x(x*+3) — ¢dyHkuMa yGmBaeT Ha (-0 ;0], dyHxums
BO3pacTaeT Ha [0;+ « );

(-2)=32>0, f(-1)=-1<0, f(x) HenpepbiBHA U yObIBaeT Ha [-2;-1] —
CYILECTBYET €AHHCTBEHHAN TOUKA Xo € [-2;-1]: f(%0)=0;
f(1)=-1<0, f(2)=32>0, f(x) HenpepuIBHA U Bo3pacTaeT Ha [1;2] —

CYLIECTBYET €IMHCTBEHHAA TOYKA Xo € [1;2]: f(x0)=0;

r) f(x)=-143x*-x";

D(f)=R;

£(x)=6x-3x’=-3x(x-2) — byHKuns BospacraeT Ha [0;2], GyHKuMA yObI-
BaeT Ha (-« ;0JU[2;+ «);

f(-2)=19>0, {f(0)=-1<0, f(x) HenpepbIBHa W yObIBaeT Ha [-2;0] -
CYLIECTBYET €AMHCTBEHHAA TOYKA X, € [-2;0]: f(x0)=0;
f(2)=3>0, f(3)=-1<0, f(x) HenpepbiBHA 1 YOBIBaeT Ha [2;3] —

CYIIECTBYET €AMHCTBEHHAA TOUKA Xg € [2;3]: f(x()=0;
23, Kpurnieckue TO4KH QYHKHHH, MAKCHMYMBI H MHHHMYMbI

287.

CiieBa: TOUKA X,, X=0, TOUKA X; U To4Ka X4 (£ (X2)=f(0)=f(x3)=0, £(x4)
HE CYUIECTBYET U 3TH TOYKH ABAAIOTCA BHYTpeHHuMH 11 D(f)).

Touka Xa, TOYKA X4, TOUKA Xs, TOUKA X, TOUKA X7 (£(X7)=0; £(X;), £ (X4} 1
(X6) HE CYLIECTBYET, H BCE 3TH TOUKH ABJLIOTCA 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 7>
6) f(x)=1+cos2x;
D(f)=R;
f(x)=-2sin2x;
D(f)=R;

f(x)=0: sin2x=0, x= ﬁ:— ,neZ;
B) f(x)=x-2sinx;

D(f)=R;

f(x)=1-2cosx;

D(f)=R;

£(x)=0: cosx=—;- ) X=i"§+ 27k ke Z;

3
r) f(x)=4x- %— ;
D(D)=R;
f(x)=4-x%
D(f')=R;
£(x)=0: 4-x’=0, x=+2;
289.

CneBa: MakCHMyM: TOUKH Xz M X4 f'(x2)=f(x4)=0; MHHHMYM: TOUKa X,

H Xj: t’(xl)=f'(x3)=0.

CripaBa: MaKCHMYM: TOUYKH X; H X3: (X} He cymectByeT f(X;)=0; Mn-

HHMYM: TOUKH X; U X4: £(X,)=0, £ (x4) He cymecTByer.

290.
a) f(x)=5+12x-x;
D(f)=R;
£(x)=12-3x"=-3(x-2)(x+2);
D(f)=R;
+ - + >
=2 2 X
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Kputhueckue ToukH X=* 2, rae X=-2 — TOUKa MUHUMYMa, X=2 — TO4ka
MaKCHUMyMa.

6) f(x)=9+8x*-x*;

D(f)=R;

£ (x)=16x-4%’=-3x(x-2)(x+2);

D(f')=R,;

_N - m -
—2\"'/0 5 S x
Kputieckue Touku x=+2;0, rae Xx=-2 H X=2 — TOUKH MAKCUMyMa,

x=0 — TOuka MHHAMYMa.
B) f(x)=2x*+3x-4;

D(f)=R;
£ (x)=6X*+6x=6Xx(x+1);
D(f')=R;
+ - t s
- 0 X

Kputnueckue touku x=-1;0, rae x=-1 — Touka Makcumyma, x=0 — Tou-
Ka MHHHMYMa.

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

D(f)=R;
£(x)=2x-2x=2x(x-1 )(x+1);
D(f)=R;

KputHueckue Toukn x= =+ 1;0, rae x=* | — TOUKH MHHHMYMa,
x=0 — Touka MakCUMyMa.

291.

a) fx)=vx;

D(f)=[0;+ );

E(fy=R;

1
f(x)=—=,
(x) .

D(f)=(0;+ =).

T.k £(x) =0, To dyuxuns f(X) He HMEET KPHTIYECKHX TOMNEK.
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6) fx)=tgx;
'D(f)=R\{32r—+nk/ ke Z} ;

E(f)=R;

f(x)=

0052 X

D(f")=D(f).

T.k. £(x) =0, To pyHkuus f{X) He UMEET KPUTHYECKHX TOYEK.
B) f{x)=3x-7,

D(f)=R;

E(f)=R;

f(x)=3>0 mns moboro x € R,

D(f)=R.

Tk f (x)>0 i x € R, To ynkuus f(x) He uMeeT KpUTHYECKHX TOYEK.
r) fx)=3x>+2x;

D(f)=R;

E(f)=R;

£(x)=15x*+2>0 s moboro x € R,

D(f')=R.

T.k. £(x)>0, To byHkuus f(X) HE IMeeT KPUTHYECKHX TO4EK.

292,
a) f(x)=sin2x-cosx;

D(f)=R;
f’(x)=2sinx cosx-+sinx=2sinx (cosx + %) s
D(f)=R;
f(x)=0ecnux=nk ,keZux=+ l;—+ 27m , n€ Z — 3TO KPUTHYECKHE
TOYKH (pYHKLUY.
_2z _ 2z
Touku x= 3 27 U X=- T 27, n€ Z — TOYKH MAKCUMYMA, TOYKH

x=nk , ke Z — ToukH MUHUMYMa GYHKUHH.

6) f(x)= 2x+ —
D(fH)=R/ {0 } ;
Peo=2- 1

D(f)= R/{ 0};
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+ — +
0 2 x

EnnHcTBEHHON KPHUTHUECKOH TOUKOH uist f(X) siBNgeTCs X=2,
T.K. f(2)=0;
B) f(x)=10cosx+sin2x-6x;
D(f)=R;
f(x)=-10sinx+2co0s2x-6,
D(f)=R;
£(x)=0: f(x)=2(1-2sin’x)-10sinx-6=0;  2sin’x+5sinx-+2=0,
sinx=-l; x=(-)*"Z sk ke Z.

2 6

k+1 7T

Kputnueckas touka: x=(-1) r3 +7k ke Z.

r) f(x)=x*-4x+8:
D(f)=R; E(f)=R;

£(x)=3x%-4=3 (x ~ ﬁ} (x + Zﬁ_} .
3 3 )
23 23

£ (x)=0 wnu x=+ =5 KpHTHYeCKHE TOUKH: X= t—T .

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 TOYKA;
-x-2, x<-1,

6) f(x)= {x, -l<x<],

2-x, x21;
D(f)=R;
-1, x<-l,
f(x)=<1, ~l<x <],
-1, x>1,

T.k. B To4ke x=-1 1 x=1 £’(x) He CylIECTBYET, TO X=* | — KDUTHYECKH
ToukH f(x);

B) f(x)=%+% ;

D()=R/ {0};
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2
x2 ’
- D(F)=R/{o};

£(x)=0: % —'—32- =0,  x=%3 — KPHTHYECKHE TOUKH;
X

f'(x)=§-—

X+6, x<-2,
nf(x)={x%, -2<x<2,D(f)=R;

6-x, x>2;
jl, x<-2,
t’(x)=‘2x, -2<x<2,
=L x>2

f(x)=0, npu x=0 - KpUTHYECKAA TOYKA.

T.k. B Todkax x=-2 1 x=2 {'(X) He cyLleCTBYeT, TO X=1 2 — KpUTHYe-
CKHE TOYKH.

29%4.
a)
ay
/ ,\f

RN S X 5%

6)
oY
)x
)
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y

S(e)

S
P
weparmend ; >
a x; r’:, 6 X
r) )
aY
7
VA _
N / >
a 1, LAT b X
295,
a) fx)= > X8,
D(f)=R;
E(f)=[-32;+w); :
F(x)=2x>-16x=2x(x-2 V2 )(x+2 2 );
D(f)=R;
+ - s
22 9 w2 X

PyHKuuA yObiaeT Ha (- ;-2 ﬁ]U [0;2 2 1; yHkums Bozpactaer Ha
[-24250] U[2V2 s+ ).

Toukn x=-24/2 1 x=2+2 - Toukn MHHHUMYMa, X=0 — TOuKa MaKCUMy-
Ma;

f{0)=0; f(x)=f(-x) — byHKUMS IBNAETCA YETHOM;

f(x)=0: —:lz XA(x-4)(x+4)=0, x=0, X=+4 - TOUKH nepece4eHHs PyHKUHH

C OCbIO X
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af | a5 .
4 * i
H
}
. . .:5115 -----
6) f(x)=——;
1+x2°
D(f)=R;
__3.31.
E(f)—[_-z_)z]y
_3(1~-x)(1+x)
f(x) BT
D(f)=R;
_ - —

-1 1 X

OyHkuua y6eiBaeT Ha (- ;-11U[1;+ o), pyHKuUHa Bo3pacTaeT

Ha [-1;1]. Touka x=-1 — Touka MHHHUMYMa;
x=1 — To4ka makcumyma f(x);

f{x)=-f(-x) ~ pyHkuma aBgETCA HEHUETHOM;
(0;0) — Touka ¢yHKuHH;

6-11764
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| B
B) f(x)=2x-—x";
) f(x) p

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

F(x)= 2 (x-2)(x* 2);
D(f')=R:

— m -
-
2 2\ x
®yHKkUMs yObiBaeT Ha (- o ;-2] U [2;+ oo ), dyHKUMA BO3pacTaeT

Ha [-2;2]. Touyka X=-2 — TO4Ka MHHHUMYMa,
x=2 — TOYKAa MAKCHMYMa.

f(x)=0: - % x(x-2 \/5 Wx+2 ﬁ )=0:

x=0,x=+2 V3 -Touka NEPECEUEHHSA C OChIO X;

aY
fx)=2x-=x°
2}
254 6
M/
-2 ! 3
-3\ | A% 2 \2i X
: 2
vont P
3
r)f(x):ﬂ;
x-1
D(H)=R\ {1} ;
E(f)=R/(-2:;2);

C2x-Dx=1)-(x2-2x+2) x?2-2x x(x-2)
F(x)= = = ;
) (x-1)2 (x-1D%  (x-1)?
D(f)=D(f);
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+ - A +

0 1 2

-
X

®yHKkuMa Bo3pacTaeT Ha (- ;0] U [2;+ « ), dyHKuua yOsiBaeT Ha
[0;1) U(1;2]. x=0 — Touka Makcumyma;

f(0)=-2.
aY _x2-2x+2
T f/("),—'r-
2 ,’!,’
12 > X
I’ 4
24, IIpuMepbl npUMeHEeHHS NPOU3BOAHOM
K HCC/Ie 0BaHHI0 PYHKIHI
296.
a) f(x)=x"-2x+8;
D(f)=R;
E(H=[7;+x);

f(x) aBnserca GpyHkuuen obulero smaa.
x*-2x+8=0 — He umeeT pELUCHHH;

(0)=8; f(x)=2(x-1), D(f)=R;
X (-;1) 1 (I;+ »)
f(x) ~ 7
min

N

? Sx)=xt-2x+8
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2
6) f(x)=—%+x+z;

3
D(f)=R;
B~ [— oo;j—j] :

f(x) - pyukuus oduiero BHIa;

£(x) ——v 17’&_ '
max
lly
1] f(x):—-2-¥-i+x+-2—
/5-. 5> 37y
3
LA B 3 X
I
B) f(x)=-x*+5x+4;
D(H)=R;
41
E = - " — .
o(-=1]
f(x) - pyHkuus obwero Buaa.
X2+5x+4=0;
- 5—;[47 e 5+;/?ﬁ . §0)~4:
f(x)=-2x+5=-2(x-2,5);
D(f)=R;
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X (-0;2,5) 2,5 (2,5;+>)
fix) /' 10,25 ~4A
max
y
1 fx)= ~-x2+5x+4
10.25 '

2
_ x 1
r) f(x) 4+16+4’
D(f)=R;
o 63-
E(D [256 J .
f(x) - pyHkuus obuiero BHaa.
2 x 1
— +—+ —=( — HeT pelLUeHMit;
4 16 4
f(0)=—;
1 1 1
fX)==+-—== =1.
(0=3+1g 2( +s)
" ‘ | )
-0, — -— - =400
(-=3) ; :
f(x) ~ 63 —v
256
min
uy
. 1
11 = S m e
\Tgi(:)”/.*l6+4
i T T x
4 8
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297,

a) f(x)=-x>+3x-2;

D(f)=R;

E(f)=R;

f(x) — dyHKkuns obwero BuAa.

(x-xHx-2)=0; x=1, x=2;  f0)=-2;
f(x)=-3x"+3 =-3(x-1)(x+1);
X (- 1) -] LD ! (o)
£(x) - 0 | -+ 0 -
£(x) ~a -4 —V 0 ~~
i max
M
’f(x)-—x’+3x-2
6) f(x)=x*-2x*-3;
D(f)=R;
E(f)=[-4;+);
f(-x)=f(x) — dyHKUHA YeTHas.
(x-3)(x™+1)=0, x= =43 ; f(0)=-3;
F(x)=4x’-4x=4x(x-1)}(x+1);
X (-o-1) | -l (-1;0) 0 | (0;1) 1| (I;+o)
£(x) - 0 + 0 - 0 +
fx) | 4 | W 3 ~al 4 ¥
min max- min
aY
Slx)mxt-2x2 -3
;) ] .
214 J0 1 ]2 °x
-3
vy
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B) fx)=x>+3x+2;
D(f)=R;
E(f)=R;

V4l

o e —rcngocade

T
.32.1. '

f(x) — yHkuna obwero Buaa.

f0)=0; £(x)=3x*+3 =3(x*+1)>0 ~ QyHKUHMS Bo3pacTaeT Ha R;

1) f(x)=3x*-x%;

D(H)=R;

E(f)=R;

f(x) — dyHkuus obwero Buaa;
x2(3-x)=0; x=0, x=3;
f(x)=6x-3x*=3x(2-x);

X (- 3;0) 0 0;2) 2 2+ )
f(x) - 0 + 0 -
min max
aY
i
o]
} »
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298.

a) fix)=1+1,5x-3x2-2,5x";

D(f)=R,;

E(f)=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

®ynkung yosisaet Ha (- ;-1]U [0,2;+ « ), Bo3pacraer Ha [-1;0,2].
5.3

f'(x)=x"-x2-6;
D(f')=R;
F)=0: (x2-3)(x2+2)=0; x=%43;

+ - +

r o
-1 5 b
DyukLHg BO3pacTaeT Ha (- x ;-\/—3-]U [J—3- ;+ 0 ),yObiBaer Ha [ —5/5;‘/3].

4
B) f(x)= -%- +8x-3;

D(f)=R;

F(x)=x’+8;

D(f')=R=D(f);

F(x)=0 : (x+2)(x*-2x+4)=0;  x=-2;

- /—__ﬁ
X
4
DyHkuHs yObIBaET Ha (-« ;-2] ¥ Bo3pacTacT Ha [-2;+ ).
r) f(x)=x’-6x>-15x-2;
D(f)=R;
E(H=R;
T(x)=3x%12x-15;
D(f)=R=D(f);
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£(x)=0 : 3(x-5)(x+1)=0; x=-1, x=5;

+ - +

-
-1 5 X

DyHkums Boszpacraer Ha (- ;-1] U [5;+ 00 ) u yObIBaeT Ha [-1;5].

299,
a) fix)=2x-cosx; D(f)=R; f(x)=2+sinx>0
6) fx)=x’+4x;  D()=R; f(x)=5x"+4>0;

B) ﬂx)=5i"X+3—2Jt- ; D(H=R; f’(x)=cosx+-;- >0;

r) fix)=2x’+x-5; D()=R; f(x)=6x*+1>0.
300.

1 21
a) fix)==x*-—x";
) f(x) > X3

D(f)=R; E(f)=R;
f{x) — pyHkuus obuero suaa,

fx)=0 : %x2(2,5-x3)=0; x=0, x=325 ~14;

£ (x)=x-x*=x(x-1)(1+x+x3),

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

x | (w00 0 ;1) I (1+ )
f(x) - 0 + 0 -
f(x) A 0 3

-V m 5

o'ﬂ -
.
$
{
[ I
y

6) f(x)=4x>-x*;

D(f)=R;

E(f)=(- = ;4];

f-x)=f(x) — PpyHKUHA YeTHas;

fx)=0 : X¥}(2-x)(2+x)=0, x=0, x=+2;
£(x)=8x-4x> =4x( 2 -x)( 2 +X),

D(f)=R;
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X |a—2)] -V2 [ (-42:0) ©; V2)| V2 |(V2;+)
f(x) + 0 - 0 + 0 -
fx) | —¥! 4 ~| 0 [__—¥]| 4 “~A

max min max
“y
4
Sx)=4x2 -x*
qd-aa P iAR %
1 5 1 3
fx)==x"-1 —-x7;
B) f(x) 5x 3 X
D(f)=R;
E(f)=R;
f(-x)=-f(x) — pyHKUMA ABNAETCA HEUETHOIH;
: 2
f(x)=0 : —1-)(3 xz—lg):O; x=0, x=2% lq ;
S 3 3
f(x)=x*-dx=x’(x-2)(x+2),
D(f)=R=D(f);
X (so0;=2) |2 (-2;0) 0 02y 2 (2+w)
f°(x) |+ 0 - 0 - 0 +
' 15 15
max min
J\y

.......... [
; s 1 )
i 3
:‘ f(x)=-5-x’-!;x

20 70

N3 3

‘ “x
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r) f(x)=5x’-3x>;

D(f)=R;

E(H=R;

f(-x)=-f(x) ~ GyHKUMA ABNAETCA HEHETHOIA;

f(x)=0: -3x’ (xz —-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 [Go-1)] -1} Lo | 0 | 1) I | (I+»)
£(x) - 0 + 0 + 0

f(x) \A -2 /' 0 /' 2 \‘

min max
Y
3 3

301.

a) f(x)=x*V1+x ;
D(f)=[-1;+x); E(f)=R";

f(x) — dyHkuua obuiero Buaa;
f(x)=0 npu x=-1,0;

2 5?44 5’{”?}
FX)=2X VT + x + e =22 T2 ,
Wl+x  2M1+x  2W1+x
D(F)=(-1;+0);

T [ < ()] [
5 5 5

' (x) + 0 - 0 +

f(x) P 4 16v5 - 0 | _»
125
max min
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2y
flx)=x*1+x
14
16/3
-1 4 [ T X
°s
) fo-5—;
D(f)=R;
E()=[-3;1];
f(x) — dbyHkuusa obwero Buaa;
f(x)=0, ecnun x=1;
f(0)=-2;
6(x2 +3)-6(x—1)2x _—6(x+1)(x=3)
£(x)= = .
®) (x* +3)? (x*+3)?
D(f)=R;

X (-0;-1) -1 -13) 3 (3:;+)
(x) - 0 + 0 -
fx) | -3 —v 1 —

min max
Ty
sk)= %(,—52
I st
K 01 x
3
B) f(X)=xv2-x ;
D(f)=(- = ;2};
E(f)=(-=;1];

f(x) — dbyHkumns obuiero Buaa;
f{x)=0, ecnu x=0;2;

PYNIY o S 2(2—x)—x’
(=v2 2W2—x 2V2-x

D(£)=(- = ;2);
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f(x) + -
f(x) —v % %zl,l ~
max
AY
4 |2
3V3 f(x)=xJ2—x

2x
r) fix)= -
D(f)=R/{x 1} ;
E(f=R;
f-x)=-f(x) — PyHKUMA ABNAETCA HEUETHOMH;
f(x)=0, ecnn x=0;
20-xH)+2x2x _ 2x%+2

£(0)= - ,

) (1-x%)? (1-x%)?
D(f)=(-0 ;-1Y)U-1;1)U (1340 );
f(x)>0, mpu x € D(f') — dyHkuna Bospacraer Ha D(f);
2y
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302.

a) f(x)=sin’*x+sinx;
D(f)=R;

ol 1]

f(-x)=-f(x) — dyHkums obuiero BuAa;
f(x)=0 : sin(sinx+1)=0, x=7k , ke Z H x=-% 2k, keZ,

f(x+2 7 Y=sin(x+2 7 )+sin’(x+2 7 )=sinx+sin’x ans moGoro x € D(f) —
¢dbyHKUMA nepuoauyeckas ¢ T=2r ;

f(x)=2sinxcosx+cosx =2cosx (sinx + -;—) ;

D(f)=R;

. 1
f(x)=0: cosx=0, sinx=-—;

= bk ke Z, x=(-1)"

V.4
€+7m, neZ;

X (— . '_5_7[ S (_ S Py
k T+ 2 . +27m] --6_+2;m s + 2/m;, 2+2‘m)
£(x) - 0 +
f(x) 1
A — v
4
min
box : { =z DY N
i -?+27m 7t ﬂ"/] -—+2m
F(x) 0 - 0
W - !
i 4
| max min
X ( _.;_[+21:n;—;£+27m) 5.}. 2m |\:—+27m7r+27m/|
£(x) + 0 -
f(x) e 2 ~A
max
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f(x)=sin®x +sinx

2x
6) fx)=—"

D(f)=R;
f(-x)=-f(x) — QyHKLHA ABNACTCA HEHETHOH,
f(x)=0, mpu x=0;

_20+x7) +2x2x _ 2(1-x)(1+x)
) (1+x%)? (1+x%)?
D(f')=R;

PHCYHOK CMOTpPH B NpeAbIAYLUHX HOMEpax;

B) f(x)=coszx-cosx;
D(f)=R;

1
E(f)={-—;21;
0= - 32|
f(-x)=f(x) — pyHKUKA ABNAETCA YETHOMH;
f(x)=0 : cosx(cosx-1)=0, x=%+ nk,keZux=2rk,keZ,

(0)=0;
fix+2 7 y=cos’(x+2 7 )-cos(x+2 7 y=cos*X—cosx=f(x) — byHKLMSA
nepuoguyeckas ¢ T=2 r ;

f(x)=0: sinx=0, COsX= -%- ;

x=rk,keZ, x=t%+27rk,kel;
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X ( -E+2nn; -E+2nn) Zrom ( L 2701;271”)
2 3 3 3
£(x) - 0 +
f(x) A % P 4
min
X 2nn (27m; z + sz) —+2m
3 3
£(x) 0 - 0
f(x) 0 ™ -Ll;
max min

X (f—+27m;7r+27m] T+ 2 (7r+27m;3—+27m)
£(x) + 0 -
f(x) _v 2 ~

.3
\ >
O X
2
x—1
D()=R/{1};
E(OR/{1};

f(x)= — dyuxuus obuero syaa;
f(x)=0, ecniu x=0;

x-1+x _ 1

f(x)=

-7 -2’

D(fy=R/{1};
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f(x)<0 npu x € D(f), f(x) y6uiBaeT Ha (-0 ;1)U (1;+);
TMpsamaa y=1 — ropusoHTAIbHAA ACHMOTOMA JUIA f(x);
x=1 — BepTUKAIbHAA ACHMNTOMA.

AY
=
1)=—=
x,,___% ::h. %—- yfl
oN 112 %

303.
a) fx)=tgx-x;

D(f)=R\{-;£+1tk | ke z} ;

P(x)= -1

COS2 X

" D(F)=D(f)=R\ {§+ wn | ne z} :

f(x)>0: >1..

COS2 X

CrnenoBaTeNibHO, Ha (0;%) (x>0,
1.€. pyHxums f(x) Bo3pacraer Ha (0;-’-;—) :

6) f0=x -+
D(D=(0;+® )=R";
P(X)=—m b —

2\/; x2’
D(E)=(05+ o y=D(D;
£(x)>0, f(x) Bozpactaer Ha (0;+ ).
T.k. [1;+ 0 )c (0;+0), To f(x) Bo3pacTaer Ha [1;+ );
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B) f(Xx)=x-sinx;

D(f)=R;

f(x)=1-cosx,

D(f')=R=D(f);

f(x)= 0, f(x) Bozpacraer Ha (0;+ );

r) f(x)=x+ % -COSX;

D(f)=R;
£(x)=1+sinx,
D(f')=R;
r A
£(x)>0, 115 moboro x e I _ﬁ _’_T.—’ f(x) Bo3pacraer na ; —-75;-71 ;
V22 P22,
304.
f(x)=4x>-3x*-36x-10;
D(f)=R;
E(D)=R;
f(X)=12X7-6X-36=12(x+1.5)(x-2);

X (-0 :-1,5) -1.5 (-1,5:2) 2 (2;+ %)
£(x) - 0 - 0 +
f(x) —v 23,75 ~a -62 _—v

max min

Ha (- ;-1,5) f(x) Bo3pacraer oT -0 10 23,75 — cyluecTBYeT TOYKA

Xo € (-0 ;-1,5): f(%0)=0;

Ha (-1,5;2 f(x) yosiBaeT ot 23,15 0o —62 — cylecTByeT To4Ka

x; € (-1,5;2): f(x,)=0;

Ha (2;+ ) f(x) Bo3pacTaeT 0T —62 10 +oc - CYLIECTBYET TOYKA

X; € (2;+ 0 ): f(X,)=0.
Hrak, vpaBHeHue 4x*-3x%-36x-10=0 umeer 3 KOpHH.

-

4 2
6) f(x)=%—x3—%+3x;

D(f)=R; E(f)=R;
f(x)=x>-3x%x+3=x*(x-3)(x-3)=(x-3 Ix-1)(x+1);

X (- ;-1) -1 (M) 1 1:3) 3 | Gitw)
£(x) - 0 + 0 - 0 +
f(x)| ~ | 225 —¥ | 1,75 | ~& |-225] W

min max min

H3 Tabauus! BURHO, yTO f(X) MMeeT 4 KOpHA.
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B) f(x)=x*-4x’-9;

D(f)=R;

E(f)=R;

£(x)=x’-12x’=x*(x-3);

X (-,0) 0 (0;3) 3 (3;t)

£(x) - 0 - 0 +

fx) | ~a | -9 v -36 ~A
: min

Ha (- ;0) f(x) yObiBaeT 0T - ¢ 0 -9 — CylLIECTBYET TOYKA

Xo € (-0 ;0): f(x,)=0,

Ha (0;3) f(x) y6siBaeT ot -9 no —36 —f(x) He UMeeT KOpHeil;
Ha (3;+ ) f(x) Bo3pacraeT oT ~36 10 + 0 - CYHIECTBYET TOYKa
x3€ (3;+00): f(x)=0.

Hrak, ypasHenue x*-4x>-9=0 umeer 2 xopus Ha R.

x3

r) f(x)=x2- 3 -1;
D(f)=R;
E(f)=R;
(x)=2x-x"=x(2-x);
X (-0,0) 0 (0;2) 2 (2;+)

£(x) - -0 + 0 -

W | T | _» T NN

J
min max

Ha (- ;0) f(x) ybbiBaeT oT -0 0 -1 — CyIeCTBYET TOUKa
Xo € (- ;0): f(x)=0;

Ha (0;2) f(x) Bo3pacraer ot -1 1o % — CYIIECTBYET TOYKa
x; € (0;2): f{x,)=0;

Ha (2;+ o0 ) f(x) yOuiBaer ot % JI0 - ®© - CYLIECTBYET TOYKa
X3 € (2;t00): f(x3)=0.

3
X
Hrak, ypaBHeuue x°- 3 -1=0 umeet 3 xopus Ha R.
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25. HauGosblee H HauMeHbIee 3HAYEHHS! QYHKIHH

305.
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.
{nlaﬁ f(x)=£{0)=-9, [mlirlal 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) fo9= =
D(f)=R\ {0} ;
f(x)=0, ectu x==+2;
f(-4)=-5, f(-2)=-4; f(-1)=-5;
max f(x)=f(-2)=-4. [T.inl | f(x)=f(-4)=f(-1)=-5;

.
?

f(1)=5, f(2)=4, f3)= ? ;

max f(x)=f(1)=5, min f(x)=f(2)=4;
(1.3} [13]

B) f(x)=3x>-5x>;

D(f)=R;

f(x)=15x*- 15’ =15x7(x-1)(x+1);
D(f')=R;

f(x)=0 npu x=0; + 1;

f(0)=0, f(1)=-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;
{231 [2:3]

X
r) f(x)= e
D(f)=R\ {1} ;
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x+l-x 1

(x+1F  (x+1f
D(f)=R\{-1};
f('3 )=1 a5’ f('2)=2;

. _ - _3_ i
(52 fG)=f-2)=2, e f(x)=f(-3) x

f(x)=

=05, (S-=;

RN BTNV |
max f(x)=(5) e m}]f(x) f(1)=>.

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, npu x=-3; 1;
f(-4)=20, f(-3)=217, f(0)=0;
(rpd%fIX) f{-3)=217, [ny;g]f(X) {0)=0;
f(3)=27, f(4)=76;

max f{x)=f(4)=76, min fix)=f(3)=27;
max fix)= min fix);
6) fix)=x*-2x*+4;
D(f)=R;
f(x)=4x>-4x=4x(x-1 HWx+1);
D(f)=R;
f(x)=0, npu x=0; +1;
1 1 9

f (—— 5) =f (E) =3 T (f(x) - yeTHas), f{0)=4,

PN . o N 129

[i“ﬁ] TOO=RO0y=4, [_"i'.'i] “"H(‘E) f(i) 16
22 2°2

f2)=12, f(3)=67;

max f(x)=f(3)=67, min f(x)=f(2)=12;

[Ti‘] fG)< min f;

2’2
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307.
_122 2 3
s(=120- ¢

D(s)=[0;+ ).

V(1)=s"(1)=241-203=-2t(t-12), D(s")=[0;+ );
V'(t)=24¢-4t=4(6-1),

D(v')=[0;~ < );

v'(t)=0, npu t=6 (c);

v(4)=64(Mm/c): v(6=T2(m/c): v(10)=40(m/c);

{ﬁa v(t)=v(6)=72(M’c) — HaudOAbUIAsS CKOPOCTL, MPH 1=6C.

308.
f(x)=21x+2x*- ? ;
2
D(f)=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; ,
1(-2)=9, f(2)=25, f(5)=16;

max (x)=1"(2)=25, min £ (x)="(2)=9;
(-2:5) [-2:5]

309.
l
v(t)=—6-t3-12t=-2t(t-12);

s ()= 2127 (28 1206 )
D(a):[O;J-‘ o );
2=, D{(a")=[0;+x );

a(10)=38 (i,) ; a(:‘—“) =-3;
c” 2

min_a(t)=a( 10)=38(ﬂ2] .
110;50] c

310.
a) f(x)=2sinx+cos2x;
f(x)=2cosx-2sin2x=2cosx( 1-2sinx),
D(f)=R;
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f(x)=0, ecain x=12z-+7m, neZu x=(-l)k-’6£+7rk ,keZ

Ha [0;2 7 ]; £(x)=0, ecnu x=—;—;—;—;

3 /4 SzY_3 r
=1, f[Z]=2 Zl=1, f2Z|=2, fZ|=3;
o (g)3 (5) (55 (F)

max f(x)#(%) =f ( o ) =1,5; min f(x)=f ( 3”] =3;

[0:2x] T [0:27] _2-
_ye.2, 81
6) f(x)=1,5x"+—;
x
D(f)=R\ {0};
f’(x)=3x-8—§ =3x(l —Z—Z) =3x(l —2’-) (l +i + 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;

max f(x)=f(1)=82,5; min f(x)={(3)=40,5;
(1:4) {1,4]

B) f(x)=2sinx+sin2x;
f (x)=2cosx+2cos2x=2cosx+2(2coszx-1 =4 coszx+2cosx-2;
D(f)=R;

: 1
f(x)=0: 2cos’x+cosx-1=0; cosx=-1, cosx=5 :
X=7+2m,neZ, x=ii3r-+27m,nez;

r

371 o= o T

Ha LO, 3 ].f_'(x) Onpux=r; 3

R0)=1, f(§J=J§+-§. f{ 7 )=0, f(%”}-z;
max fKX)=f(§)=J5 +g, min f(x)=f(—3§£) =2,

37 3n
(0:2) (0:]

r) f(x)=x+ L ;
x+2

D(f=R\ {-2};
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= I _(x+1)x+3)
F(x)=1- - '
) (x+2f  (x+2)

D(F)=R\{-2};
f'(x)=0 opu x=-1;-3;
{(-5)=- -%6 , f(-3)=-4, f(-2,5)=-4,5;

max f(x)=f(-3)=-4, min  {(x)=f(-5)=- _]_6_
[-5:-2.5) [~5:-2.5] 3

311.
[TycTs 01HO K3 cnaraeMbIX paBHO X, Toraa BTopoe 24-x. PaccMoTpum
f(x)=x*+(24-x)’. Haitnem min f(x):
; (0:24]

f'(x)=2x-2(24-x)=4(x-12),
D(f')=[0;24];

f'(x)=0, opu x=§2;
f(0)=576=1(24), f(12)=288;
[l(')r_ljii\l f(x)=1(12)~288;

Hepeoe cnaracmoe x=12, a BTopoe caraemoe paBHo 24-12=12,

312.
[Tycrh 0nHO K3 craraeMbix paBHO Y, Toraa BTopoe 4-y. PaccMoTpum

g(y)=y(4-y). Haiinem max gy):

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,
r[gg)l\' g(y)=g(2)=4.

T.e.y=2 nd-y=2.

313.

[lycTb uiMHa MeHb1liel CTOPOHBI NPAMOYroibHHKA paBHa X (M), TOraa
JUTHHA BTOPOH CTOPOHLI paBHa (24-X) M.

[1nowans NPAMOYToJIbHUKA, kak GYHKUMA X, €CTh S(X)=x(24-x) (M?),
npu x € (0;24). Haiinem [T?j(] 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.
10,24}

CienoBatesibHO, JUTHHA MeHbIIEl CTOPOHB! 10JIKHA ObITh 12 M, JUTHHA
Gonbme cTopoHsl 24-12=12 M. '

Otger: 12M.

314,

[TycTh nepBOE caraeMoe paBHO X, BTOPOE 2X — COITIACHO YCIIOBHIO,
Toraa Tpetbe 54-3x. PaccMotpumM dynkuuio h(x)=3x - 2x(18-x). Bynem
uckats 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;
[xglagi h(x)=h(12)=5184.

Hrak, nepsoe cnaraemoe pasHo 12, BTopoe 2-12=24, Tperse 54-3
12=18.

OTser: 12; 24; 18.
315.

" . 16
[TycTh OAMH U3 COMHOXHUTeNEH paBeH t, TOraa Apyroif paBeH -

2
Paccmotpum f{t)=t’+ (—l?) , u D(O=(0;+ ).

3anaua CBOAKTCA K HAX0XKAEHHIO HAaMMEHbIero 3HaYeHun f(t) Ha
(0;+).

£ (=2t~ 2-;56 _ 20" =256) _ 2t =4t +4)(* +16) |

3 3 ’
1 1
Ha (0;+ o ): f'(t)<0, npu te (0;4), f'(t)=0 npu t=4 — TOuKa MUHHMYMA -
f(t), npy =4 — MMHUMYM.

HTak, OAMH COMHOXKHUTEND PaBeH 4, Apyrol paseH 1—46-=4.

Otget: 4 u 4.

316.
ITycts miuHa oaHo#t cTOpoHBI paBHa X (CM), Toraa AJIMHAa ApYro#

64
CTOPOHBI paBHa — (CM).
x

_ 64
Torna mepumerp mpsMoyroibHHKa paBeH P(x)=2| x+— |, mpuuem
X

D(P)=(0;+ ).
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Haiinem {(r)r)in P(x).

_ 2(x-8)(x+ 8)

x2

Ha (0,+oo ): P'(x)<0, npu x € (0;8); P'(x)=0, npu x=8 u P'(x)>0, npu
xe(8;+ «). Touka x=8 — Touka MUHHMyMa wia P(x) Ha (0;+ ), cBoe
HauMeHbLIEE 3HaYeHUe P(x) AocTturaeT npu x=8.

JUnTHHA CTOPOH NpAMOYToJIbHHKA JOKHA ObITh paBHa 8 (cM).

Oreert: 8 (cM) 1 8 (cm).

317,

S=Socu.S6oxnosepx.- [IpH ITOM Socn=X’, TIIE X — CTOPOHA KBaJpaTa B
OCHOBaHMWH,;

Seoxnosepx. =~4xh, rae h — BbicoTa napamtenenunesa. [lo ycnosHio

7
V=13,5 (1) unu V=x* h, otkyza h—;——l—3—5— (mM). CiemoBaTensHo,
X X

p(x)=2- 128

S(X)W2+4Xl—3;£ %(2+—5-i (mm?%). Hatinem min S(x) Ha R*:
x° X
2
S'(x)=2x- 2% 54 2(x -27) _ 2(1—3)(12+3x+9) :
x* x* X

S'(x)<0 Ha (0;3); S'(x)=0 npu x=3; S'(x)>0 Ha (3;+<c ) ~ TOUKa
X=3 €CTb TO4Ka MHHUMyMa GYHKLUHH S(x) Ha (0;+c0 ).

Tph x=3 (am), h—]3—5 =1,5 (am).

OtseT: 3x3x1,5 (lIM) pa3Mepbl 6aka.

318.
B

A D 0 G C
O6o3nauum [ED|=x.

IBOI _lHa,
K

|BO| =48] -|40f" . 40| =%|AC| =30 (cm);
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|BO| =507 - 30 =40 (cm);
|40]x _30x
JBo] a0
SpEFG= |ED|-|DG| =x(60-1,5x), rae x € (0;30). Hailizem [r(r)j?(i() S(x):

|4D|= , IDG|=|4C]- 2j4D| =60- = 0 601X

S'(x)=60-3x=3(20-x);
§'(x)<0, npu x e (20;30), S'(x)=0, npu x=20, S'(x)>0, npu x € (0;20).
T.e. HauGonbuiee 3HaueHue Ha (0;30) S(x) nocturaer npu x=20.
Toraa:

60-20

|ED|=|FG| =20 (em), |£D| ={EF|=60- ===30 (cm).
Ortser: 20 (cm), 30 (cm).
319.
B
A

[Tycts IADI =x, rae 0<x<2r. Toraa (2r)’=x*+ CDlZ' ,

lco| =4ri_x?
Sapco=S(X)=X - Vart =<2

HaitmeM max S(x):
(0:22)

2x? =4r2—2x 242r - x)(\/—r+x)
2\/4r2—x2 \/4r2—x \/4r - x?
S'(x)>0, mpu xe (0;42r),  S'(x)=0, mpux=+v2r, S'(x)<0 mpm,
xe( J2r ;2r).
3uauu, max S(x)=S(+2r =2~

S'(x)= Var? —x? -

T.x. r=20 (cM), T0 Xx=20 ﬁ (c™m).
OrtserT: 20ﬁ cM, ZOJE CM.
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320.

AXO P
BpeMs, KOTOpOe Kypbep 3aTpauyMBaeT Ha IOpOry OT ToYk¥ B 10 To4kH
P pasHo:
B
NN
8 10

IBO[= \[92 -x2 =\/8 {+x? ,|OP=15-x, rae x — pacctosHne OA;

V8l+x2 15

—-x
t(x)= . 0;15].
(x) : + T rae xe [ ]

HakineM min t(x):
[0:15]

t’(x): ___i__ - _l_ .
gv8l+x? 10
U(x)=0: ———x=0,8; Xx’=0,64(81+x%); x=12;

V81+ x?
3 V306

9 21 15 3
=2+ —=2-=2,625; W(12)=—+—=2,175; t(I15)=——;

O™ 2625 M2y (157

min t(x)=t(12)=2,175.

[0:15]

OtBeT: 3 (KM) OT HaceNeHHOro MyHKTA.
321,

%
Bocnions3yeMca pe3ynsTaTamu npensidylueit 3aaayy, Toraa:

\/9+x2 S5-x
5

t(X)=-4—+

, roe x € [0;5];

Haitgem min t(x)
{0:5]
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1
t'(x)= -=;
i 41_/9+x 5

r(X)=0: =====0,8;  xX*=0,64(9+x%),  x=4 (xm);

9+x
N
4 I

t(0)=1,75;  t«(4)=1,45; t(5)=
min t(x)=t(4)=1,45.

[0:5]

Ortsert: 4 xM OT Onkaifiedi Toukn Ha Gepery.

322.
O603Ha'~l"M HCKOMO€ YHUCIIO uepes X, Toraa paCCManPlBaeMaﬂ cymMma
umeeT BUI: S(x)=x+x%, xeR.
HaiineM min S(x):
R

S'(x)=1+2x;

S'(x)=0, npu x=-0,5;

Ha (- 0 ;-0,5) S°(x)<0 — ¢pyHkuua yopiraer Ha (- 0 ;0,5],

Ha (0,5;+ « ) §’(x)>0 — ¢yHkumA Bo3pacraer Ha [-0,5;+ « ),
Touka Xx=-0,5 - Touka MUHUMYMa S(x) Ha R;

min )S(x) S(-0,5)=-0,25.

(—;

Ortger: -0,5.

323.
[TycTh runoteHysa MpAMOYroAbLHOrO TPEYroJdbHHKa UMEET JUTHHY ¢, a
JUITHHA O/IHOTO M3 KaTeTOB paBHa X. Torja JUTMHa ApYroro kaTera pasHa

c? = x? umowazns TpeyrojibHuKa S(x)= Ex\/cz -x* e xe (0;¢).

S'(x)= —n/c X _ -2 =(C~~/Ex)(c+ﬁx);

2\/c -x2 2\[c2—x2 2Jc2-x?

S'(x=0), ux=—£—;
(x=0), mp 5

S'(x)>0, mpu x € (O;Tcrj ,
2

$'(x)=0, mpu x=% ,
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S'(x)<0, npu x —C—; ;
9, mpuxe( e

2
max S(x)=S ~ =c—;
(0:) ( (ﬁj 4

c
Jln1Ha OIHOro KaTeTa paBHa T , a JUIMHA JpYroro Kareta
2

V2 2

2
2 4 c
¢ —|—=| =—p= — TPEYrOJIbHHK paBH06ellpeHHbH7l, Y.T.O.

324.
Pelwuenue 3Toii 3a1a4y MOBTOPSAET pelieHHe 3a1a4uu 319.

max S(x)=S( Var )=2r%, rae r — paauyc okpyxHocTH. T.K. LnuHa
(0:2r)

ApYro#t CTOPOHBI 3TOrO MPAMOYrONbHHKA paBHa \/4r2-( Zr)Z =y2r 10

3TOT NPAMOYTOJIBHUK ABJIAETCA KBAAPATOM CO CTOPOHOF{ \/5" )

325.

Mycte |ABj=[BCj=X, £LBAO = ZLABO =« .
Toraa x=2rcosa . cosa —i ;
2r’
2
X

ey 2
4r?

ACI=2xsin a =2x

2
|IBD|=xcos a —;—- ;

SABc(x)———|AC| |BDI———J[—Z———\/4r ~x2 ,rae x € (0;2r).
r

190



Hafizem max S(x):
(0;2r)

2

, 3x* x* .«Nﬁt.u -x*
S ()= 22 N4r? - 57 - ——= ==
4r 4rivar’ —x*  r2yart-x
_ .«NT\M_..HVT\Mfov )
4r? — x?

S'(x)=0, ecnu x= V3r na (0;2r);

m.C&vP ecnu X € (0; J3r ), S'(x)<0, ecnu x e T\ww 2r);
a\l 2

max S(x)=S(V3r )=

(02

Takum odpasom, |AB[=|BCj= V3r u [AC|= 3r , T.€. TpeyronsHHK ABC
AABNIAETCA PAaBHOCTOPOHHHKM, Y.T.1.
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