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I'maBa 1. Tpuronomerpuieckue pyHKumn

§ 1. Beeoenue

B 3amauax 1-8Tpebyercst mHaiitm manmHy myru. OHa HaxomuTcs 10 (hopmyle:
{=o-r, rne a - paiuaHHas Mepa JAYTH, ¥ - paguyc OKpyxHocTH. Tak kak
paccMaTpuBaeTcsi eIUHMYHAs OKPYKHOCTb, To 7 =1, T.e. {=a . Ilepexon or

TpalyCHOM K pajiuaHHON Mepe: a = lﬁS_O -m ,The - Mepa yria B rpaaycax.

AY v v
M B 1. AM =90°+45°=135°, BK =90° + 30° = 120°
V) v
\ MP = 45° + 60°= 105°, DC =270°,
C A v v
® KA=150°, BP =150°,
o o
K J CB =270°, BC =90°.
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Y U U
BA 2. AM =45°,  BD =180°;
Y, o
CK =120°, MP =285°;
C v v
» DM =135°, MK =360° — 105° = 255°;
v )
\ P CP =150 PC =210°.
K
D

v V)
M AM =36°, MB =54°

v )
A p DM =126°, MC =144°
X

y
M _B 4.
v v
CP =15°, PD =75°
C A
»
K
P5

)
AP =105°



6.a2) la 0)Ja B) [la r) Her,

v
5. AN =225° T.K. JUIMHA  BCEH  OKPYXHOCTH
{=2rr=2-3,1415...<6,3
B
Y
pA , A
M
C
C A
» A
62
N
5
) D

7. £ AOM=60°; MN=2- sin £ AOM=2- §= NER
v v U v
AM =60°, MB =30°, AN =300°, NA =60°.
8. Bocnosnb3yemcs pesyibratamu 3aaa4du Ne7.
v () v v
AM =NA =60°, MB =DN =30°.
U v () U
Awnanoruuno BP =QD =30°, PC =CQ =60°

v )

v ) v )
Oxonuareipto nonyuaem: AM =MP =PC =CQ =0QON =NA =60°, 4.1.x.
¢ Ne 9 mo Ne 16 cm. puc.

S5n
8

27, 4n. 10%




§ 2. Yucnosan okpyscnocmo

9. a) g;(O; 1). 6) n; (—1;0). B) 3775;(0;—1). r)2n; (1;0).

10. a)77; (- 1;0). 6)4m;(1;0). B)107;(1;0). 1)37;(-1;0).

11 a)£~(l~£) 6)2'(£'£) B)£~(£~l)
T3 22 s 272 e 202
. 1+ cos
r)—  cos’_= ;
8 2
1-sin? *
sin? == 4; sin = =
2 8
21 1.3
12. a) —, (———)
) 3 ( 7 )
PENE A
b 2 ’2 9
47 1 3
13 a) —, - )
) 3 ( > )
NI
6 9 2 b 2 bl
14. a)i; cos?— = ;
12 12 2 12 2
T
m TS o b B 243 2=
sin® — = ; osin— = ;o ( R );
12 2 12 2 2 2
6)53; in:E-s-E;cos(E+Ej=cosEcos£-sin£sinE=\—/—m
12 12 4 6 4 6 4 6 4 4
n 3T 26BN VWA ) V2B D
12 4 ’ 4 ’ 4 ’
3n 3n A2-v2 . 3n 242 2-v2 242
B) —:COS— = ;sin— = 5 ( ’ );
8 2 8 2 2 2
5n st N2=2 st \2+2 J2-2 242
r) =—: cos— =- ;sin=— = ; (- ; )
8 2 8 2 2 2
T o, 1. 3
15. a)— —, (0;-1); 6) —,(——;— —);
) 5 0;-1) )3 ( 5 5
3t . 2 A2
B) —2m, (1; 0); r)— —,(———; ——).
) (1; 0) ) 2 ( 5 5



25t 2 N2 26 1 3.
16. a) T’(T’ 7), 0) T3 (_E’_T)’
p o2 (B Lyl 1
6 2 2 3 2 2
17.
t; t+2 w k
-t t 2 tHdn...

v

»
»

0 t-n

a) t; — t. Ha IPSIMOI: CHMMETPHYHO OTHOCHUTEIBHO HYJIS
Ha OKPY>KHOCTH: CHMMETPUIHO OTHOCHTEIIBHO OCH X.
0) t; t + 2 k. Ha PSMON: CTOSIT C TIEpUOOM 27K

Ha OKPY)KHOCTH: COBIAJAIOT.

B) t; t + . Ha MPAMOM: CTOST HAa PACCTOSIHUU B TT

Ha OKPY>KHOCTHU: JUAMETPAIbHO IPOTHBOIMOIOKHBI.
r)t+ @, t — 7. Ha OPSAMOI: CTOAT Ha PACCTOSHUM B 2T
Ha OKPY>KHOCTH: COBHAJAIOT

N s

T >t
18-a)M(4)(2,2) 4
6) M (5) =(0,284,-0,959)
V2 A2,

272

r) M (- 3)=(-0,990; — 0,141).

19. a) A: 2nk; 6) C:n+2nk; B) AuC: @n
20. cm. puc. x 19.

ENR]

B)M(%“H—

a) B: g + 2mk; 6)Dif§+2nk; 8) B D: g 4 7

21. cm. puc. k 19.
a) A: min NoJ0KUTEAbHOE = 27T;
max OTpHUIaTeNbHOe = 27

. T 3
6) B: min nonoxwurensHoe = 5 ; Max OTpULATENbHOE = — 5 m
B) C: min NOJOXUTETBHOE = T; MaX OTPULATENBHOE = — T

. 3n
F) u DZ min IOJIOKUTCIIBHOC = ? ; max OTpUHAaTEeIbHOC = —

a3

cM. puc. (¢ Ne 22 o Ne 25)

22. a)l:(0,540;0,841); 6)—5:(0,284; 0,950);

B) 4,5: (-0,211; -0,978); r) (—3): (- 0,990; — 0,141).
23. a)6:1V; 6)2:1I; B)3:1I; r)4:IIL

24. a)5:1V; 6)-5:1; B) & II; r)—8: 1L



25. a) 10: 1I; 6)—17:1I; B)31:1V; r1)— 95:1V.

'\ 26.a) AM: t € (2nk; §+ 2nk)

6) CM: t € (— +2 mk; §+ 21k)

» B MA:te (§+ 2nk; 2mt 2mk)

MCt e (§+ 2nk; n+ 27k)
D 27. cMm. puc. k 26
a)DM: te (- g + 2nk; %’“ +27k)

6) BD: te(§+2nk;3§+2nk); 5) MD: te(%+2nk;3§+2nk);

rDB: te (—g +2nk; §+ 21k).

28.
Ay
T 3n
M2 a)M|M,: te(—+2nk; —+ 2nk)
Ml 4 4
6) MuM;:  te (-2 +2nk; T+ 2mk)
¢ 4 4
v, 3 3
B) MsMy:  te (CK+2mk; 25+ 2nk)
M3 4 4
M4 MM te (% + 2nk; %" +27k)




§ 3. Hucnosas okpyscHocmy Ha KOOPOUHAMHON NIIOCKOCIU

¢ Ne 29 o 32 cm. puc.

V2 V2

e

2 2

r

Ty 1 oN3
B)M(g)_(z’ ) )5

29.a)M(§):(

30. a)M (2n) =(1; 0);
B)M(z—“)=(o;—1);

V2

151

(ﬁ;l);

E):

); 6)M(6

2 2
TE — .

DM (5)=(0: 1),
)M (- %) = (0; 1);
2
r)M (15 n)=(-1; 0).

ﬁ);

237

&

(N2 ._ N2 23, g

31. a)M(T)—( il 0) M ( g ) (2 2),
130 L A2 AR t6n, 1. 3
B)M(f4 )= S ); )M ( 3 ) (7277 3 )-
9, 3.1 3in,_ N2 A2

32. a)M(_T)_(_T’z)’ 0) M (- p )=( ) )
2. V2 V2 26m,_ 13
B)M(,T)_(, D) ); )M (= 3 ) (72,7 2)
33. a)M(ﬁ'l): min monoxkuT.=—, max OTpI/H_[an—M
272 6’ 6

B

)M (- —;—): min 1'[()110>1<I/IT,:5—TE , max OTpI/IL[aT.=7l
2 2 6 6



\/§ 1 . 11n T
B) M (—;——): min mOJIOXUT.=—— , max OTpUIaT.=— —
) M ( 73 ) s p p
r) M(*ﬁ L ): min NONIOXKUT.= In max OTpHLAT _ on
27 27 6 "6
34. ayM (l ; ﬂ ):  min MOJOXHUT.= i , max 0Tp1/11_12n.=_5iE
22 3 3
o)M (- 1 ;ﬁ ): min NOJIOXHUT.= 2 , Max oTpuuar.= 4n
22 3 3
B) M (—l — ﬂ ): min MOJIOKHUT.= ﬂ , max omnuar*—ﬂ
2 2 3 3
1 \/g . St i
r)M (= ;- —): min NOJOXKUT.=——, max OTpHUIAT.=——
MG =50 3 PHaT=
35 a)yZQ t=£+2nn;3—n+2nn;
2 4 4
6)y=l;t=E+2nn;5—n+2nn; B)y =0, t=mn;
2 6 6

36. a)y=_3 x= (1) E ks 6)y=1, x= ~+2nk;
2 3 2
\/5 k+1 TC s
B)y=——, x= (-1 =+ 7k; r)y=-1, x=—= +2nk.
)y=--, 07 5 )y 5
37, ayx=, x=+" 1 omk ) x= 1 y=+" + 2nk;
2 6 2 3
B) X =1,y =2nn; r)x=£,y=iE + 27tk.
2 4
38. a)x=0 y=£+7m' 6)x=7l y=+z£ +27mk;
. 9 2 9 29 b 3 9
B)X:—é, y:i%E + 2mk; rx=-1, y=n+2nn.

39. a) na; 6) HeT; B) 1a; T') HET.
40.2) E2)-+;6)K(4)——B)F(1)++; 1)L (6) +—
41.2) M (12) +— 6) N (15) —+; B) P (49) + — 1) Q (100) + —.

42. a)y=7£, x<0 ﬂ+21m; M(,l;,ﬁ)
2 3 2 2

1 5m V31

0)y=—, x<0 — +2mn; M(——;—
)y=3 o 5535)



1 b
B)y=—, x>0 — + 2mn;
)y > 5
r)y=7£, x>0 7E+2nn;

2 3

43. a)x=£, y>0 L4 om;

2 6

1 21
6)x=—-—, <0 —— +2mn;
) 2 Y 3
B)XZQ, y<0 —£+2nn;

2 6

1 21
Nny=-—, >0 — + 2nn;
)y 3 y 3

44. a)x>0, te (75 + 27mn; E+27m); 6)X<l,
2 2 2

B)X>l, te (- L + 2nn; L + 27n);
2 3 3

NG

45. a) x<g, te (§+2nk; 7{+znk); 6) x>— 32

B B

B) X >—
) 2

B

46. a)x<X> | te (Z+2nk;
2 6

3 V3

B)X>——, te(fﬁ + 2nk; ki3 +27k); 1) x>2——,
2 6 6 2

11n

47. a)y >0, te 2nk; n+2nk); 06)y< -;—, te(

>

,te

,te (- T + 27k; r +27nk); 1) x<——,
4 4 2

B

— +2nk); 0)x<——,t e
6 2

te (75% +27k;

Tn
6

&

<
~~
l\)“\-»—‘

~

&

=
=
S
!
SN

2

N = o

&

£
N

G oi- &
)

=
7

5
N | — (3]
N‘ﬁw
N

te (E + 27n; 5—Tt+2rrn);
3 3

r)x<o0, te (g + 27n; %n+2nn).

3n

3 ok 3T o),
4 4

5

te (3—7E +2nk; =— + 27k).
4 4

2 ok T8 sonk);
6 6

on + 27k).

6

+ 2mk; g + 2mk);

B)y > %, te(g +2nk; %ﬂi +2nk); 1)y <0, t € (-n + 2nk; 2nk).

18 0y<Y2 T T 6y Y2 T o< ST 4ok
27 4 4 27 4 4
B)y>£, EJr27tk<t<3—n+21tk; r)y<—£, 5—TCJrZTtk<t<7—ﬂ:Jr21tk.
2 4 4 2 4 4
9. 0y A T 6)ye Y3, M iam<i< 5T 4o
2 3 3 3 3
B)y2§,§+2nk<t<2—;+2nk; r)yZ—g,—§+2nk<t<4?n+2nk.



§ 4. Cunyc u kocunyc
50. a)sin0=0, cos0=1; 6)sin§=1,cosg=0;
B)sin%[:—l, cos:%zo; r)sint=0,cost=—1.

51. a) sin (21)=0, cos(—2m)=1;  06)sin(— g) =-1, cos (— g) =0;

B) sin (— %): 1, cos (— 377[)10; r)sin (-m)=0,cos (—-m)=—1.

52. a)sins—n=l,cos5—n=7£; 6)sin5—n =Q, coss—n =7—2;
6 2 6 2 4 2 4 2
_7n 1 m B _om 2 o 2
B)Sin — =— —, cOS —=— ——; T)sin —=———, COS — = — .
6 2 6 2 4 2 4 2
. T \/5 T \/5 . 4r \/g 4n 1
53. a)sin (—— )=——,cos (—— )=— 6)sin(—— )=—, cos (—— )=——;
)(4)2 (4)2)(3)2 (3)2
o 13n. 2 1B, 2 5t B 5n._ 1
B) sin (———)=——, cos (——— )=——; r)sin (—— )=—, cos (- — )= —.
)(4)2 (4)2)(3)2 (3)2
54. a)sinB—n =l, cos 13—n=£; 6)sin(78—n)=f£,cos(78—n)=fl;
6 2 6 2 3 2 3 2
_2n 1 2Bn B . 1ln 2 ln . 2
B)sin — =——,cos—— = ——; TI)sin(——— )=———, cos (——— )=——.
6 2 6 2 4 2 4 2
55. a)sin(fﬁ)+cosﬁ+cos(fﬁ)— £+l+£+=M;
4 3 6 2 2 2 2
6)cos£cos£cosﬁcosﬁ=0;
6 4 3 2
B)sin(fg)cos(fn)-ﬂ-sin(fEZT—E)=71+1+1=1;
. .. n .o ..on_ 1 23 6
r)sin — sin — sin — sin —= — - =— . —— . |= — |
6 4 3 2 2 2 2 6
56. a)sin (73—n)+cos(7£)+sinE cos = + cos 0 sin £=7Q +£ +1=1
4 4 4 2 2 2
6)c055—n+cosﬂ+sin3—nsin5—nc0s3—n=lfl=0
3 3 2 8 2 2 2
57. a)cosZt,t=E,cosn=71; 6)sin£,t=7E,sin(7£)—fl;
2 2 3 6 2
B)sinZt,t=—E, sin(—E)Z—ﬁ; T) oS i, t=—£,cos(—£)=—3.
6 3 2 2 3 6 2

10



58. a)sin®t—cos’t, t= —, sin>=—cos® & = 3.1, l,
3 3 4 4 2
6) sin?t + cos?t, t=— , sin? > + cos? = = LI 1;
4 4 2 2
B) sin?t — cos? t, t:E, sin? — —cosZE =0;
4 4
. T n 1 3
r)sin®t+cos?t, t==, sin?—=+cos?— = — + = =1,
6 6 4 4
59. a)f(t)=2sint finax = 2, finin =— 2.
6)f(t)=3+4cost foax =7, fnin=— 1.
B)f(t)=-3cost finax = 3, finin == 3.
r) f(t)=3—-5sint finax = 8, finin =— 2.
60. a)l-—sin’t=cos*t; ©0)1—cos’t=sint;
B) | +sin®t+cos*t=2; r)sint—sintcos®’t=sint (1l —cos?t) =sin*t

61.a) (sint—cost)2+2sintcost=1;
6) (sint+cost)2—2sintcost=sin’t+cos’t+2sintcost—2sintcost=1.
V2 \/E+1.

T T 1
62. a) sin? t (1,5+2nk) + cos? 1,5 + cos (—— ) + sin (- — =1+ — —— ;
) ( ) ( 4) ( 6) 5 2 5

0) cosz(g +4n)+sin2(§f44n)= 1.

63.2a)cost= Q, t=+ % +2m;  6)sint=— l,tZ(—l)’Hl T 4o
2 4 2 6

B)cost=fl,t=i2—n+2nn; F)Sint=£,t=(—l)"+lﬁ+7m,
2 3 2 4

64.a)sint= g, —t=(—1)k+1 % + nk; 0) cost=+/3 peleHni HeT |cost|£1;
B) cos't=— ?, t=+ % +27n; 1) cost=7§ PEILICHUHN HET, T.K. |cost| <1.
T b T
65.a)0; 6) —; B)— —; TI) —.
) ) 3 5 )

b 2n 5n
66.a) —;0) 0; = —.
a) 5 ) B) 3 r) o

67. a)sint+1=0, sint=-1, t:—§+2ﬂ:n
0)cost—1=0, cost=1, t=2nn
B) 1 -2sint=0, sint:%, t:(_l)”ngnn
r)2cost+1=0, cost:—%, t:i2?n+2nn

11



sint—1

I
68. a) s cost=0, t#— — +7@n
cost 2
+ . 1
Lts, sint# —, t¢(—l)"E+7m
2sint—1 2 6
Ls.t, sint#1, t# = +2mn
1—sint 2
sint , cost=z—1, t#x 7w+ 2nn.
1+ cost

69. a) sin 4—: >0; ©6)cos (—57n)<0; B) sin 9§75<0; r) sin (— 3%t)< 0.

70. a) sin (—2)<0; 6)cos3<0; B)sin5<0; r)cos(—6)>0.
71.a)sin 10<0;  6) cos (—12)>0; B)sin(—15)<0; 1)cos 8 <0.

72.a)sin 1 cos 2 <0; 0) sin g cos (77?“)<0;

B) cos 2 sin (—3)>0; 1) cos (— 14Tn)sin % > 0.

sint _ 1-cos’t _ (1—-cost)(1+cost) -

73. a) —cost;
l+cost 1+cost I+cost
6) sin*t + cos* t + 2 sin’t cos® t = (sin’t + cos’t)? =1;
2
COS,t +sint =1-sint+sint=1;
1+sint

r) cos® t+cos® t sin? t—cos® t+1=cos® t+cos’ t (sin’t — 1)+1=cos*t —cos* t+ 1 =1.

5V3 _ A3

74.2) 10 sint = /75, sint= , t=(-1)" T
10 2 3
6)\/§ sint+2=0, sint:—%, t:(—l)k” ngnk
2 T
B)SCOSt*\/?)—:O, cost=7, tziZ”“k
r) 8 cost=— /48, cost:—g, t:iég + ok

75.a) sin’ % + cos? % —sin \/E , sint=

SRS

0) g cost=cos’ 1 +sin’ 1, cost= , t=ig+27m
76.a) |sint| =1, sint==1, t=§+7m
6) V1-sin’t = % lcost| = % cost:i%, t:i§+2nk

12



B)|cost|=1, cost==1, t=mn

r) \ll—cosztzﬂ, |sint| =Q sint=i£, ==
2 2 2 4 2
V33

77. a) cos 1+cos (1+m)+sint (— g) + cos (- g) =cosl—cosl— EY +

T

2

=0
6) sin2+sin(2+n)+cos2(f%)+sin2 T —sin2 —sin2 +1=1.

78. a) 4/sinl0, 21t — [la; 6) +/cosl,3t — Her;
B) +/sin(=3,4)n —la; 1) {/cos(—6,971) — Her.
79.a)cos2 2x—-1)<0, x> %;
6) cos 3cos 5 (x> —4)<0,-x*+4<0; x € (-0;-2)(2;+ ©).

80.a) (cost—5)(3x—1)20, 3x-1<0, x<

>

W | —

6) (2+sint) (9—x? >0, 9-x*>0, x € [-3; 3].

81.a)a=sin %,b=sin5§, a>b;, 0)a=cos2,b=sin2, a<b;

B)a=cosg,b=cosg,a>b; r)a=sinl,b=cos 1,a>b.
82.a)sin%E —sin 107Tc>0; 6) sin 1 —sin 1,1 <0;
. 15m b
B) sin < — cos 2 <0; r)cos 1 —cos 0,9 <O0.
83. a) sin 4n , sin 7—n,sin E,sin E,sin 2—Tc;
3 6 7 5 3
St Sn b Tn s
0) cos — ,cos — ,coS —, COS — , COS —.
6 4 3 4 8
84. a) cos 4, sin 3, cos 5, sin 2; 0) cos 3, cos 4,.cos 7, ¢os 6;
B) sin 4, sin 6, sin 3, sin 7; r) cos 3, sin 5, sin 4, cos 2.

85.a) \/sin21+sin22—2sin1sin2 + /i—sinl-ksinzl +

+\/1+sin22—25in2: |sin1—sin2| + |sin1—% | +

+|sin2—1| :sin2—sin1+sinl—% —sin2+1=

0) \/00326+c0527—200s6c0s7+ &—cos7+cosz7 +

N | =

13



+\/1+cosz6—20056 = |cos6fcos7| + | cos7f% | +

+|005671| =1-—cos6 + cos6 — cos7 + cos7 — % = %
86. a) sin (T —t) =sin t, sin(m—t)=—sin(—t)=sint
0) sin 2n —t) =—sint, sin (2 —t)=sin (—t)=—sint
B) cos (T —t) =—cos t, cos(m—t)=—cos(—t)=—cost
r) cos (2m —t) =cos t, cos 2n—t)=cos(—t)=cost
NE) 4n

87.a)sint>0, t € (2nk;  + 2nk); ©) sin<7,t € (- 3 +2nk ; g +2mk);

B)sint<0, t e ( 7+ 2nk: 2nk): 1) sint> g,te(§+2nk; 23l +2mk).

\/E n

88.a)cost>0, t e (—E +2mk; Iz +2nk); 0) cost<—, te (E +2nk; — +2nk);
2 2 2 4 4

B) cost<0, t e (g +2mk; 37“ +27k); 1) cost> g L te (7% +27k; % +27k).

89.a)sint<— l, te(7—n + 27k; i + 271k);
2 6 6

0) sint —g R te(—g +2mk; %E +2mk); B) sin t>—% , te(—E + 2nk; 7?“ + 2nk);

\/5 S5n n

rsint<— —, te (—— +2nk; — + 2nk).
2 4 4

3

90.a)cost>— —, te (—S—R+2nk; E+2nk);
2 6 6

6)cost<—l, te(z—n + 27k; in + 27k);
2 3 3

3

B) COS t<— ——, te(s—n+2nk; E+2nk);
2 6 6

r)cost>fl, te(fz—rE + 27k; £, + 27k).
2 3 3

Ol a)sint< L, te [ =+2mk: & +2nk]:
2 6 6
6)cost2—£, te[—3—n+2nk;3—n+2nk];
2 4 4
B)sintz—l, te[—E+2nk;7—n+2nk];
2 6 6
Deost< Y2 e[ tonk TE 4 om,
2 4 4

14



§ 5. Tanzenc u komanzenc

Sn an B Sn \/_ n
92.a)tg — =1; O)ctg — = —; B)tg —=— ctg — =-—1.
)i ) ctg 3 ) tg o 3 r) ctg 2
51 T \/§ b \/§ 27 \/§
93.a)tg(—— )=1; 0)ctg(—— )——; B)tg(—— )=——; r)ctg(—— )=—
)g(4) )g(3) 3 )g(6) 3 )g(3)3
0 Sn T b1 3 3
94.a)tg — +ctg— =1+1=2; O)ctg — —tg — = -— =0
)g4 g4 ) ctg 3 g 6 3 3
0 0 on b1
B)tg— -ctg — =1; rNtg — +ctg—=1+1=2
)g6 g ) tg 2 g
b 3 3
95.a)tg = sinl ctg L = 1‘7\/527;
)g4 3 g6 2 2
6)23inEC0s£7lth=2 N33 1 \B:u,

3 273 2 2 2 2
B)2sinn+300sn+ctgg=073+0=73;
r)tg0+800sﬁ76sinﬁ=0+076£=3x/§.

2 3 2
T T
96.a)tg§-ctgg=1; 0)3tg23 ctg23=3;
T T T
Bt—ctfl; r)7ctg &~ - ctg X =7.
)g7 g ) RTINSy
97.a)tg2,540tg2,5+cos2nfsin2g7coszg=1+171=1.
.9 3m Sno_
0) sin 7 —2tgl- ctg1+cos( )+sm 5 =1-2+1=0.
98. ) tg OF < 0; 6) ctg 1\ OF > 0; B)tg OF >0: r)ctg LT <0,
7 7 7 7
99. a) sin t- ctg t=cos t, sint- i)s—t—=cos t; 6)Lnt=cost, sint- 99—“ =cos t;
sint tgt sint
B) cos t-tgt=sint; r)&St—smt cost- —nt—smt
ctgt cost
100. a)sint- cost-tgt=sint- cost- smt =sin’t;
cost
0)sint-cost-ctgt—1=sint-cost- C(.)St —l=cos?t—1=—sin’t;
sint
2 .2
B)sin’t—tgt-ctgt=sin’t—1=—cos*t; T) Izcos't _ sin”t =tg’t.

1-sin’t cos’ t
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NG

LT T
sin— —cosm—tg~ —+1-1
101. 4 4 :Q; 2 :Q_
. T . 3n 4 1+1 4
2sin——sin—
6 2
102.a)c0s5§—tg215—8n<0; 6)tg 1 —cos2>0;

B) sin Z—g —ctg 3?“ >0; r)sin2 —ctg 5,5> 0.

103.a)sin 1-cos2-tg3-ctg4>0; 0)sin(—5)cos(—6) tg(—7)ctg(—8)<0.

.2
104.a)1+tg2t=cos’2t, 1+ szt = 12 =cos 2t
cos™t cos™t
2
o) 1+ctg t=sin 21, 1+ 5L = _12 =sin 2 t;
sin“t  sin“t
B)sint(l+ctg’t)=1, sin’t-sin " 2t=1;
rycos’t(l+tg’t)=1, cos’t-cos *t=1.
105. a)tg (m—t) =—tgt, tg(m—t)=tg(—-t)=—tgt;
0)tg 2n+t)=tgt, tg@r+t)=tg(n+t)=tgt;
B) ctg (m—t) =—ctgt, ctg(m—t)y=ctg(—-t)=—tgt;

ryctg(2n+t)=ctgt, ctg(@rn+t)=ctgt, ctg(2n+t)=ctg(n+t)=ctgt.
106. a) cos” t- tg” t —sin’ t - cos® t =sin’ t (1 — cos® t) =sin * t;
6) 1 —cos’ t+tg?t- cos’ t =sin’ t + sin® t =2 sin’ t;

B) (1 - sin’ 0 (tg” t + 1) = cos” t —— = 1;
cost

1) (1 —cos’ t) (ctg” t+ 1) = sin’ t — 12 =1.
sin” t
cos’t sin’t
cos® t —sin® t _ cos’t " cost _1- tg’t
cost sint cost-sint tgt
cos’ t

107. a)

cos’t _ sin® t

6 cos® t —sin® t _ sin’t  sin’t _ ctg’t -1 '

sint cost cost - sint ctgt

sin’t
108.a)cos 1,sin 1, 1,tg 1. 6)ctg 2, cos 2, sin 2, 2.
109.a)ctg S (x—-1)>0, —x+1>0, x<1;
5) &7 ~cosl
sinl

@2x*=72)>0, 2x* —72<0, x*>36, x € (—6; 6);

B) (tg2-sin 5)(7-5x)<0, 7-5x<0, x>

s

(VRN

Dtgl-ctg2-tg3-ctg4- (x*+2)>0, x°+2>0, x e R.
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§ 6. Tpuzonomempuueckue Qynkyuu uucno6020 apeymenma

110. a) 1 — sin*t = cos* t; 6) cos’ t— 1 = —sin’t;
B) 1 —cos’ t=sin’t;  r)sin’t— 1 =— cos’t.

111.a) (1 —sint) (1 +sint) = 1 —sin?t = cos’;

0) cos’t+ 1 —sin’t = cos’t+ cos’t = 2 cos> t;

B) (1 — cos t) (1 + cos t) = 1 — cos® t= sin’t;

r)sint+2 cos’t— 1 =1+cos*t— 1 = cos’t.

2 2
112.2) —— — 1= 1298 L g2y ) IZSL
cos”™ t cos™ t cos™ t
.2 2 )
B) 1 — 12 _ sm. 2 1 =7ctg2t; v 1 c?szt _ sm2t =tg2t.
sin“t sin“t 1—sin“t cos“t
113. ) (sint+cost)2 _1+2sintcost 1 6 1-2sintcost _1-—2sintcost -1
"7 1+2sintcost 1+2sintcost (cost—sint)2 1-2sintcost
2 22 .2 . .2
114, a) cos.t _sint=1, 1 Slfltfsint=l sin” t s%nt+sm t=1;
1—sint 1—sint 1—sint
sin’t 1-cos’t sin” t + cost + cos’ t
0) +cost=1, ———— +cost= =1.
1+ cost 1+ cost 1+cost
115. a) (sint+ cos t)? — 2 sintcost=1+2sintcost—2sint cos t= 1;
2—sin®t—cos’t _2-1_1,
3sin® t + 3cos’ t 3 3’
B) sin t + cos* t + 2 sin’ t cos® t = (sin t + cos’ t)’ = I;
. 4 4 s 2. 2 .2 2
v s1n2t coszt _ (sin"t cos2 t)(51n2t+cos t) it 4 cos? t=1.
sin“ t —cos” t sin“t—cos” t
llG.a)sint=ﬁ, E<t<1t, cost=7§, tgt=fﬂ, ctgt=f§;
52 5 3 4
0)sint= i, 0<t<E, cost= /l—éz E, tgt= i, ctgt= E;
13 2 169 13 12 5
B) sint=-0,6, —E<t<0, cost= i, tgt=— é, ctgt:—i,
2 5 4
r) sin t=0,28, n<t< —n, cos t=— fl—ﬁ = 24, tgt= 7 s ctgt=§
625 25 24 7
117.a) cos t=0,8, 0 <t< E, sint= é, tgt= 3, ctgt= i;
5 4 3
. 12
0)cost=——, —<t<m, sint= ) tgt—f?, ctgt=— —;

17



B) cos t =0,6, 3—n<t<2n, Sint:—i,tgt:—i,ctgt:—é;
2 5 3 4
F)COSt:—ﬁa 1T<t<3i, sint:—l,tgt:l, ctgt:ﬁ.
25 2 5 24 7
118.a)tgt=§, 0<t<Z, Ctgt=ﬂ, Slnt=§, cost=ﬂ;
4 2 3 5 5
0)tgt=24, n<t< 3i) ctgt—i, COSt—fi, sint=7£;
2 12 13 13
B)tgt=7§, T <<, ctgt=7i, sint=§, cost=7ﬂ;
4 2 3 5 5
rtgt= l, 3—n<t<2n, ctgt=-3, __cost =_3, cos’t=9-9 cos’ t,
3 2 1—cos? t
cost—i, sint=— 1_2 :,L.
V10 10 10
llQ.a)ctgt:E,n<t<3j,tgt:i,sint:_i, cost:_E;
5 2 12 13 13
6)ctgt:l, 0<t<Z, tgt:ﬁ, Sint:ﬁ, cost:l;
24 2 7 25
B)Ctgt=*i, E<t<27t, tgt—fg, cost=i, sint=7£;
12 2 5 13 13
15 cost 8

8 T
ryctgt=——, —<t<mu, tgt=——, ——/—m—m=—-—
) cte 15 2 £ 8

\/1—c0s2t 15
costhﬂ—ﬁ cos’ t, cost=—§, sint= l—ﬁZE.
225 225 17 289 17
120. a) f (x) = 1 — ( cos’t —sin ’t) = 2sin’t, =2, fin = 0;

. . sint
0)f(t)=1-sint-cost-tgt=1—sint-cost- Vt = cos’t, fax= 1, finin =0.
cos

sin’t

B) f (t)=cos’t- tg’ t+5 cos’t — 1=cos’t- +5 cos*t—1=sin®t+5 cos’t—1=4 cos’t,
cos't

fmax = 4a fmin =0.

r) f(t)=sint+ 3 sin’t+ 3 cos’ t=sin t+ 3,

cost —1 cost—cost+1 _

f‘max = 4s fmin =2.
1
sint’

121. a) ctgt — — = -
sint sint
> 1 cos’t—1+sin’t
0)ctg t—( — -1)= — =0;
sim”t sim-t
B) cos’t— (ctg’t + 1) sin? t = cos’t — cos’ t — sin® t = —sin’ t;
.2 . 2 2
t—1 t+ t 1
S fgteetgt=ctg it = 2 =
cos“t—1 sin“t sin”t

18



122. ) sint . sint _sint—sintcost+sint+costsint _ 2sint _ 2

1+cost 1—cost 1—cos?t sint  sint
6) ctg’t (cos’t— 1)+ 1 =—cos’ t+ 1 =sin’;
cost N cost :cost—sintcost+cost+sintcost:200st: 2
l+sint  1—sint 1—sin’t cos’t cost’
sint+cost
tgt+l _ _cost —tgt.
I+ctgt smt+cost
sin t

123. a) (3sint + 4 cos t)*+ (4 sin t — 3 cost) > = 9sin® t+ 16 cos *t +
+ 24 sint cos t + 16 sin® t + 9 cos’t — 24 sin t cos t = 25;
6) (tgt+ctgt) > — (tgt—ctg t)’ =tg’ t + ctg’t +2 —tg’ t—ctg’t +2=4;

sin® t +cos’ t

B)sint - cost(tgt+ctgt)=sint- cost ——— =1;
sintcost
. . . 1
r) sin’t - cos’t (tg2 t+ctg2t+2)=s1n2t . coszt(tgt+ctgt)2=sm2t - cos’t — =1.
st cost
.2 2
1—sin“t cos” t
124. a) — ttgt-ctgt=— +l=ctg?t+1= —
l1—cos“t sin“t sin” t
cos’ t-sin® t —cos® t
cos’t— ctgzt sint cos’t (sinzt -1) cos’t  —cos®t 6
O———5-="3 2, <2, w2 2. 2 = et
sin“t—tg”t sin“t-cos"t—sin“t  sin“t sin“t (cos“t—1) —sin’t
cos’ t
tgt . tgt sint . .
125. a) gizsmzt, e =sint- cost=sin’t
tgt+ctgt 1 cost
sint cost
sint + cost
1+ tgt sint
6) gt _ - cost -~ _ =tgt
1 +ctgt sint + cost  cost
sint
ctgt ctgt .
L LS cos’ t, L LIPS ctgt- smt- cost= cos’ t;
tgt+ctgt 1
sin tcos t
sint—cost
1—-ctgt i cos t
T) S =—ctgt; _sin t =— —— =—ctgt.
I-tgt —sint+cost sin t
cost
cos t sin t + cost
., cost+ctgt i t sint + t .
126. a) 1+sint= £ , sin t = COSTSIMYCOSE —gint+1
ctg t cost cos t
sin t

19



sint+tgt ., cost
6)7’% =1+cost, sint-—— +1=cost+1;
tgt sint
l-sint _ cost 1-sin’t _ cost
cos t l+sint’ cost(l+sint) l+sint’
sint _I+cost sint(l+cost) 1+cost
1-cost sint ~ 1-cos?t sint
. 2 . .2
127. a)w=2t 2, ZSmtczost sint = 2sin tcoszt =2tg2 N
ctgt—sint cost cost—sin” tcost cost(l—sin”t)

6) sin*t (1 + ctg t) + cos’t (1 + tgt) =sin t + cos t,

. sint +cost sint+ cost . . .
sin’t - - +cos’t =(sint+ cost) (s1n2t+coszt)=sm t+cos t.
sint cost
. V) . . 2
sint+cost 2 2
(st ‘ )" 2 ctgzt: : smtA cost — cos t= sm4t3cos t —9 ctg2 .
tgt—sint cos 2t sint—sint cos™t sin”t

1-4 sin’t cos’t
r . 2
(sint + cost)
(1-2sint cost) (1+ 2sint cost)
1+ 2sint cost

128. a) sin (47 + 1) = % 0<t<

+2sint - cost=1.

+2sint- cost=1 —2sint - cost+ 2 sint- cost=1.

>

3

cost=%, tgt= 7 tg(—t)=—=, tg(mn—t)=—

s

Slw L
Slw

0)cos2n+t)= 2, 3—Tt<t<2n,
13 2

. 5 12 12 12
smt=- —, ctgt=——, ctg(-t)= —, ctg(n—-t)= —.
TR S g(-1) . g (n—1) .

129. ) cos t=— >, 8,5m<t<9m, sint=12, sin(—t)=— 12;
13 13 13
6)sint=i, 2£<t<5n, cost=f§, cos(ft)=~§,
5 2 5 5
sin(ft)=f§,cos(ft)+sin(ft)=7%.

130.a)sint+ cost=0,8, (sint+ cos t)2 = ;—2 R

2cost- sint=-— 2, cost -sint=fi;
25 50

0)sint—cost= é, (cost—sint)QZé, —2sint ~cost:—§,9sint - cost=4.

131. tg thetg t=2,3, (tg t+ctg t)’=tg+ 2tg t- ctg tetg’t=5,29, tg’t+ctg® t=3,29
132.sintcost=— 1 , sin*t+cos*t=1-2sin’t- cos’t=1— % = %

NS

20



133, tgt— 14— = — % 0<t< 2, 1212 t+Tigt-12=0,

tgt
T+ J49-412(-12) —7+ 4
tgt= ( ) = 7£25 , tgt=— — He mogxomurt, T.K. 0 <t< z S
24 24 3 2
3 4 . 3 . 7
tgt=— =>cost= —, sint= — =>sint+cost= —.
4 5 5 5
2 .2 21 .21
134.a)y=cos t+sin“t=1; 0)y=cos” — +sin" — =1(x #0)
X X
AY AY
1 y=1 1L y=1x=0
VYV
| | | |
T % o
B) y=sin® v/x +cos® Vx =1 (x>0) ) y=sin’ 21 +cos? 21 =1 (x #t2)
X" - X" -4
AY AY
=1,x2>0 1 =1, x+£2
I'L _@—"T—@_
| |
i > —t — >
0 I1 S 20 -1 0 1 2 X

§ 7. Tpuzonomempuueckue pynkyuu y2n06020 apzymenma
135 — 138 cwm. puc.
135.2) 120°= %n; 6) 220° = %;

)300°= 2" . r)765° = L%
3 4

136.a) 210° = %"; 6) 150° = %";

11n |

8)330°= L 1) 6757 = Ly

1ln

137. ) 3F = 135° 6) 11 = 660°;
4 3

B) S —216° 1) 207 — 900,
5 9

138. ) 2X=112,5% 6)-F =105°
8 2

B = 165% 1) T = 9400,
B 9
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139.2)sin90°=1, ¢c0s90°=0, tg90°=mnecym., ctg90°=0
0) sin 180°=0, cos 180°=—-1, tg 180°=0, ctg 180° = He cym.
B) sin 270°=—1, cos 270° =0, tg270° = He cymut., ctg 270° =0
r)sin 360°=0, cos360°=1, tg360°=0, ctg360°=He cym.

140. a) sin 30° = % cos 30° = ? tg 30° = g ctg 30°= 3 ;
0) sinl50° = % cos 150°:—73, tg150°:—?, ctg 150° =3 ;
B) Sin210°:—%, cos 210°:—73, tg 210° = ? ctg210°= 3 ;

T) sin 240° = — %, cos 240° :—% , tg240° = V3, ctg 240° = ?
141. sin 160°, sin 40°, sin 120°, sin 80°

142. cos 160°, cos 120°, cos 80°, cos 40°

143. sin 210°, sin 20°, sin 400°,sin 110°

l44.a)tgoc=§,x=2tga; 6)cosa=%,x=4cosa;
_3 _ 3 _
B)cosoL= —, X= ; T)ctgo=x.
X cosa
145. a) sin30° = 2, X = £=4, 0)x= Q
X 1 2
2

p¥3_2 4 1) X =cos60°= L x=1.

2 x NE) 2 2

146.a)c=12, a=60°, a=6, b=6+3, S=18+3, R=6;

6)c=6, a=45°, a=b=3-+2, S=9, R=3;

B c=4, 0.=30° a=2, b=2-3, S=2-3, R=2;

r)c=60, a=60°, a=30, b=30~3, S=450- /3, R=30.
AB

147. cos o = —, B
AC A
AB=AC-cosa =2R cosa. l‘\
AN C

148.

1 . 1 . 1 . 1 .
S = — absina+ — besina+ — cdsina+ — dasino=
ABCD = 7 5 5 2
=% sinoc(ab+bc+cd+da)=% sina(b(at+c)+d(cta)=

=% sino (b+d)(a+ o).



149.

AB _ BC 42 _ BC — BC=38,

sinC  sinA~ 1 2

oV

ZB=180°— 45" —30°= 105°,
AC 16

sin105° V2
AC= 18 §in105°; sin105°=sin75°=sin(45°+30°),

V2
Ac— 16 (23 2

1
S22 2 2 2
S:%-AC-AB-sinAC;S:

2 4
% (43 +4)8=8(+3 +1).

=16 Vo2, my

1
2
Otser: BC=8, AC=4+/3 +4,S=8(3 +1) (cm).
150.

AH=BH=5 (r.x. Z A=/ ABH =45

609

5 5 5
tg 60°= >, HC = = 4
< HC tg60° 3
1 5 25(34+3) 45°
s =29 L RS NCARLI) N
2 ( ﬁ) 6 A

§ 8. @opmynwvt npusedenusn

151. a) sin (g —t)=cost; ©0)cos(2m—t)=cost;
3n . . .

B)COS(7 +t)=-sint; r)sin (T+t)=—sint.

152. a) sin (1 —t) =sin t; 0) cos(§+t)=fsin t;

B) cos (2m +t) =cos t; T) sin(%nft)=fcos t.

H

C

23



153. a) cos (90° — a) = sin a; 6) sin (360° — o) =—sin o;

B) sin (270° + a) =—cos a; r) cos (180° + o) =—cos a.
154. a) tg (90° — o) = ctg o; 0) ctg (180° — o) = —ctg a;
B) tg (270° + a) =—ctg a; r) ctg (360° + ) = ctg a.
155. a) sin 240° = — sin 60° = —? s 6)tg300°=tg 120°=—tg 60°=— 3 ;
B) cos 330° = cos (-30°) = % ; r)ctg 315" =—ctg45°=—1.
5 1 . 11ln 1 . In 1 Tn 1

156.a)cos —=—; 0)sin(——— )= —; sin— =——; r)cos (——)= —.

) 3 2 ) ( 6 ) 2 2 6 2 ) ( 3 ) 2

157. a) cos 630° — sin 1470° — ctg 1125° = 7% 1= % ;

0) sin (— 7 ) + 2 cos % ftg%C =1+1=2;
B) tg 1800° — sin 495° + cos 9450:*%’% =—2;

r)cos(—9n)+2sin(—49?n)—ctg(—%):—l—lJrl:—l.

158. a) sin (90° — o) + cos (180° + a) + tg (270° + o) + ctg (360" + o) =
=cosa—cosa—ctga+ctga=0;

6)sin(g +t)7cos(Trft)-s-tg(1tft)+ctg(577t —-t)=

=cost+tcost—tgt+tgt=2cost.

159. a) co's(180+ot?-c0s (—a) _ - c9s acosa _ otg
sin(— o) -sin (90 + o) —sina cosa
6) sin(m—t)cos 2n—t) _  sintcost _ cos t:
tg (m—t) cos (m—t) —tgt - (—cos t)
sin (—a) ctg (—a) __ coso .
cos(360-a)tg (180+a) cosa tga
5 sin (T + t) sin (in +1) _ —s.mtt cost _ 48
tg (m+1t) cos (—n+t) SIE sint
2 cost
.2 .o m
cos (m—t)+cos (E—t) _ . sin”(m—t) +sin (7—tj
160. a) 2 _ c9st+51nt:_1; 6) : 2 .
sin (27— t)—sin (377t+ f) “sinttcost sin (m—t)
. 31;
B sin (— +1t) )
161. a) tg(m=t 32 = tgzt, gt cos (3—n+t) :tgzt ;
cos (T +1) tg (775_”) -cos t 2
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n

sin (m—t) Ctg(i‘t). cos (2m—t)

tg (m+1) tg (E+t) sin (—t)
2

=sint.

sint tgt cost

- = tgt cost = sint.
tgt —ctgt —sint

cos? (m—t)+ sin’ (g —t)+cos (m+t) cos (2m—t)

162. a) =cos’t,

2 T 2,31
tg"(t——) ct —+t
g ( 2) g(2 )

COS2 t+ COS2 t— COS2 t

) = cos’ t;
ctgt tg't

cos’t cos t
=cost, ————=cost.

2 2
tgz(t—g) cos (t—%) ctgtsin”t

sin’ (t— 3—1[) cos (2n—t)
6) 2

11 cos 287° —25sin 557°  —11cos 167° +25sin 17°
sinl7° - sinl7°
11sinl17°+25sin 17° _

sinl7° -
135in469° —8c0s341" _ 13sin109° —8cos19° _ 13c0s109" —8cos19”

cos19’ cos19’ cos19’

ZCOSM+8$inl3—gE 2005§+85in% 2cos ™ —8sin *

164. a) S = = = 6.
b b b
cos— cos— cos—
5 5 5
551n5l+2cos@ 5sm2—ﬂ—2005E 551n2j+251n4—n
6) 7 14 _ 7 14 _ 7 14 _~4

.27 .2 . 21
sin— sin =—— sin ——
7 7 7

163. a)

36.

6) =5.

165. a)2005(2n+t)+sin(g— +t)=3, 2cost+cost=3, cost=1, t=2nn;

6)sin(n+t)+2cos(§ +t)=3, —sint—2sint=3, sint=-1, t=f§+2nn;

. i 1 . . 1 . 1 kK T
B) 2sin (m+t)+cos (— —t)=——, -2 sint+sin t=— — , sint=— , t=(-1)" = +7k;
) (mtt) ( > ) 5 5 5 (=D .

r)3sin(g +t)—cos(2n+t)=1, 3cost—cost=1, cost= l, t=t g + 2mn.

[\

166. a)5sin(§ +t)7sin(37n +1)-8cos 2m—t)=1,

5costtcost—8cost=1, cost=— t:iz?nJann;

s

N | —
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6)sin(2n+t)fcos(gf t)+sin(m—t)=1,

sint—sint+sint=1, sint=1, t:§+2nn.

167. a) sin® (m + 1) + cos> 2 m—1) =0, sin’t+cos’t=0 KopHeii HeT;
6) sin’ (m+t)+cos® (2 m—t) = 1, sin® t+cos’ 2 m—t)=1, sin’t+cos’t=1, teR.

§9. @yukyus y = sin x, ee ceoiicmea u zpagux

168. a) sin 7 = 0; 6)sin(—§):—1; B)sin%”:g; r)sin(—g):—g.
169.a) f(x)=sinx, f(-x)=-sinx; 0)f(x)=sinx, {(2x)=sin2x;

B)f(x)=sinx, f(x+1)=sin(x+1); r)f(x)=sinx, f(x)-5=sinx—35.

170.a)y:2sin(x—g)+l,x:4?n, yzzsin%” +1=-1+1=0;
. . 2

6)y=—sinx+ %), x=— T, y=—_sin(T)=Y2.

)y ( 4) 5 Y (4) 5

B)yZZSin(x—%)Jrl, x:%, y=2sinn+1=1;

. b 157 . l4n . n
ry=-sin(x+ —), x=——, =—sin(— )=sin— =-1.
)y x+ ) 2 Y (=) 5

171. a) y =sinx, sin(7§)=71, (fg;fl)anHazme)KI/IT;

0) y =sinx, 1 #sin = s (E R 1 ) He IPHHAJICIKUT;
2 2 2 2
B)y=sinx, 1#sinm, (m; 1)He IpUHAUICKUT.
. .. 3n 3n
ryy=sinx, —1=sin > (7 ;— 1) mpuHaaIexKuT.

172. a) y = sin (x +§ )+2=—sin g +2 , (0; % ) IPUHAIICKNT;

3
2

0) y=sin (x + r ) +2=-sin T-£ ﬁ +2, (E ;—ﬁ + 2) IPUHAJICIKUT;
6 3 2 6 2
. b 3 . 5n 1 2n 3
B)y=—-sin(x+ =)+2, = =—sin— +2=—— +2, (= ;=) NPUHAICHKHUT;,
Jy=—sin(x+ £)+2, 2 ! > +2 (352 npumax

) y=—sin (x+g )+2, —sin (4 Tc+g )+2*—% +2#2,5, (4 m; 2,5) He IPUHAICIKAT.

2n \/E

173.a = sin ) Eai 5 fmalea fmin:
)y XXE[4 3]

G y=sinx,xe[7i+ @], =1 fun=-1;
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3n . 3m

B)y:sinx,xe[—j,j], fox=1, fan=-1;
r)y:sinx,xe[fn;g], fmang, fon=—1
174,

a) 6)

Yy

0) y
{ 2
CpSmagm opiny] In 253 ar om 6% X /\/\/\1 M_.
}\/\MV\A/ 767&57&47537&211%15{4 I 2% 3w 4n 57 61

1

>

—6m-5-47-37-20- 1] 17 21 3w 4n S 6m X

->
—6n—5‘rc—41t—31'&2n—11_tpl 1n 2% 3% 4x 57 6n X

176.

177. y

3
2
1

—6n—51t—47&3n—2n—11:9l In 27 3 4 57 6 X
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2
178. f(x)= {X_ ,x<0
sinx, x>0
a)

1) O6nacts onpenenenust D(fj=R A A x
2) Oobnacts 3HaueHuit E(f)=[-1;+w)
3) Ilpum x>0 ¢pyskuus nepuoanyna, T=2mn 767&57&4"_37!_27&11[9{ LY R8T
4) dyHKIWS HY YeTHAs, HU HedeTHas
5) f(x)=0 npu x=nn, n>0, x=0 npu y=0
6) IIpoMexyTKH 3HAKOIIOCTOSHCTBA:
f(x)>0 npu x<0, x € (27n, n+2mn), n>0
f(x)<0 npu x € (2nn-m, 27n), n>0
7) fminiﬁla fmax:+oo

TN

8) Oynxkuus yobBaet npu X<0 1 X € (g + 2nn;%n+ Znnj , >0

BO3pacTacT IpU X € {0;g:| U [2nn —g;Znn + g:| , n>1

6)

1) DR ;

2) E(=[-1;+0) ‘

3) Tlpux<0 T=2xn 2

4) Hu 4yeTHas, HU HEYCTHAs JANANANS X
5) f(X):O HpH X=Ttn, I’ISO —6n—5\béln—§!aén—l\gﬂ 1z 2% 3% 4n 51 6n

x=0 ripu y=0

6) f(x)>0 mpu x>0, x € (2nn, 2nn-+1), n<O
f(x)<0 mpu x € (2nn-x, 27n), n<0

7) f1~nin7—1a fmax:+OO

8) yObIBaet mpu x € (g + 2nn;% T+ 2nnj , n<0

BO3PACTACT IIPU X € {2nn —g—;2nn +g} U{g&oo} , n<0

sinx, —n< x<0

a)f(fg)=sin(fg)=fl, £(0)=0, f()=1, f@)=n
0)

—1d L f

.
—6n—5n—4n—3n—2n—1‘g_ﬂ Int 2 3m 47 5w 61 X

B) 1) D(f)=[- m;+ 0); 2) E(f)=[-1;+0); 3) HemepuonuuHas;
4) un wetHas, HU HedeTHast; 5) f(x)=0 npu x=0;
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6) f(x)>0 npu x>0, f(x)<0 mpu x € [-7;0);  7) fuin=1, fna=10;
8) yObIBaeT npu X € {—n;—g} , BO3pacTaeT npu xzfg .

180. f (x) = {X’ x<0
S

1
inx, 0 < x<m
1

a)f(-2)=- 5 f(0)=0, f(1)=sin 1;

6)
I .

Im 2 3m 4n ST 6mX

—6m-Sm-4n-3r-2n

B) 1) D()=(- o0; 7t]; 2) E(f)=(-o0;+1]; 3) nenepuonuyHas;
4) uu yetHas1, HU HedeTHast; S5) f(x)=0 npu x=0, x= =,
6) f(x)<0 mpu x<0, f(x)>0 mpu x € (0; 7); 7) fpi=00, fnax=1;

8) yoniBaet mpu x<0, x € [—g;n} , BO3pAcTaeT MU X € {O;g} .

181.a)sinx =X+ 7, X =-T; 0) sin x =2x,x =0;
6y

5
4
3
2
1

y AN NN X

s —6rSehn el gl 1% In 3 An sxhr
5
6

rysinx=2x-2n, xX=m
6y

5
4
3
2

X 1 X

—67E- T -1 1X2n 3KART SKbn ~61E§Zn—x3n—1§? T 3IxAT ShAr
=2 _9j
-3 3
—4 -4
-5 -5
6 6
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182.

a)sinx=2 x,x=0,x=i£; 6)sinx=—ix+3, x=Z.
T 2 T 2
6}y
1538 &
5
4 3
3 2
; ! X
JANWANVAN JANANR. . \
“6n-Swhn-cbnigf, 1xIx 3¥Arn skdx SR AR LA T 3RAT X
) -2
3 -3
4 —4
_5 -5
-6 -6
183.

a) sinx + 1 =7(x+§)2, X=-

y=sinx y=sinx
184. a) N ; 5 CHCTEMa UMEET 2 PeLIeHHs.
y=x"+4x-1 y=(x+2)"-3
y = sinx
6) 1 1 cHCTEMa UMeeT OECKOHEYHOE MHOXKECTBO PEILICHUH.
X
y =sinx .
B) 5 cUCTEeMa He UMEET PEeIICHUH.
y=-3x"-2

y =sinx
r) |-y =0 CUCTEMa UMEET OJIHO PELICHUE.

185. a) 6)

—6m-Se-dn-3m-2n-1nf] In 2% 3n 47 Sm 6w X

1

—67-5m-47-3n-27 | gpi I 27 3m 4n Sm 6w X
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T

186.a)sin(x7§)=n73x,x=7; 0)sinx=+x-m, X=T.

3

K2
3

2

AN ANANAN.

NN
—61:—};19(47&&9[21&\@9} l\zlﬁn Mn 5\U61[

187.y=sin(x—§)+l.

2
n 3n 3 1 3t 9n
a)xe[Z;j]s Ymm(:Ea Yminza; 6)(7,7), Y min= —
3 1-+2 b
B)[O;TE), Ymangs Ymin:T; F)[Z;‘FOO), Y max =

188.
a) £ (x) = x’ sin % f(- x)=— x* (- ) sin §=f(x);

sin® x f(= x) = sinz(—x) _ sin® x _

6) f(x)= , =20 3 R o px);
) x> -1 (-=x3)-1  x*-1 @
2sin > _2sin > 25in§
B () =——2, Fx)= =2 =4 2 - fx)

x —X3 3

X
1) £(x) =sin’x — x*, £ x)=sin’(= x) - (- x*) = £ ().
189.

N | W

> Ymin= —%

a)f(x)=—x—sinx, f(-x)=—(-x)-— sin (-x)=—(—=x-sinx) = f (x);

6) f(x)=x"sinx% f(-x)=-x"-sin (—x)’=—x’sinx’> =—f (x);
x2sinx x2 sin x

B)f(X)=ﬂ, f(- x)=- 5

=-f(x);

Nfx)=x’—sinx, f(- x)=-x+sinx=-"f(x).
190. 2) f (x) =2x*—x + 1.

f(sinx)=2sin?x—sinx+1=2—-2 cos’ x —sin x +1=3 — 2 cos’x — sin x.

191. f (x) =3x*>+2x - 7;

f (sin x) = 3 sin 2x + 2sin x—7=3-3 cos® x + 2sin x—7= 4 — 3cos’ x +2sin x.



2x+2n, X<-m

192. f (x) =<sinx, -t <x<0
-2X, x>0
T . b4 1
a)f(-n-2)=-2n-4+2n=-4, f(fg)=sm(fg)=75, f2)=-4.
0)
Ty
1
-
—6m-5m-4m-37-2. I 2 3w 4n 5m 6m
-2
-3
4
=5
-6

B) 1) D(f)=R; 2) E(f)=(-0;0]; 3) nemepuoanuHas; 4) Hu yeTHas, HU HEYCTHAS;
5) f(x)=0 mpu x=—m, x=0; 6) f(x)<0 mpu x<— = ,x € (—m0), x>0;

7) fnin=0, fnax=0;  8) f(X) Bospacraer 1pu x € (—o;—7| U [—3;0} s
yOBIBaCT IpHU X € {—n;g} U [0;+0).

—x? , x<0
193. f(x)=4sinx, 0<x<m

—(x- TE)Z, X>T

a)f(-3)=-9, f(g y=1, f@n-3)=-(n-3)*=-n*+6m-9.

0)
y
A
—6m-5m-4n-3n-2n-1nf| 1% 21 3n 4n 5w 6mX
B)
1) D(f)=R
2) E()=( - oo;1]

3) HenepuoaNYHAs,

4) HY YeTHas, HU HeueTHas
S)fx)=0mpux=0,x=7

6) f(x)>0 pu x € ( 0; m), f(x)<0 mpu x<0; x> 1
7) fmin:_ooa fmax:1

8) f(x) Bo3pacraer mpu x € (“’O;ﬂ , yOBIBaeT npu x € [gﬁ—oo)
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sin(x+5), —T<x<0
2 2
194. f(x)=1x+1, 0<x<2
—x=2+43, x>2
RY/4
a)f(0)=1, f(6)=1, f(—n—2)=He ompenencHo, T.K. (—n—2)<—7.
0)
y
3
2

&
—5:&51&41&31&21:\1@{ I 2 3 ATSRGM

B) 1) D(f)= |:—%TE;+OO:| 5 2) E)=[ - 153]; 3) HemepuognuHas;
4) Hu yetHast, Hu HeyeTHas; S) f(x)=0 mpu x=— g ,x=11;

6) f(x)>0 npu x € (—g;llj , f(x)<0 mpu x € (—%n;—ng(l 1;400) ;

7) fmin:‘ooy fmax=3;
8) f(x) Bo3pacTaeT mpu X € [ — ;2 |, yObIBaeT mpu X € [2;+ o).

§ 10. @yukyus y = cos x, ee ceoiicmea u zpagux

Snt \/5

195. a) cos gZO; 0) cos (— m)=—1; B) cos 3 =——; T1)cos(— 2—n)Z—l

3 2"

196. a) f (x) =cos x, f(—x)=cosXx; 0) f (x) =cos x, f(3x)=rcos 3x;
B) f(x)=cosx, f(x+2)=cos(x+2); 1)f(x)=cosx, f(X)—6=cosx—6.

. b1 b LT b1 3
197.a)y=2sin(——)+tcos(——)=-=2; 0)y=2sin —+cos — =1+ —.
)y ( 2) ( 2) )y p g 3
2
bis mo 1 b1 2 2
198. a)y=cos(——)(-—)"=——-—; O)y=cosn—m =—1-7".
)y ( 3)( 3) 7 ¥ )y
1 1 1 1 2
199. a) =—=-12; ) == ==
0052—1t L co ln 7\/3 V3
3 2 2

200. a)y:200s(—E—E)—1:—\/5—1; 6)y:2005(§—§)—1:1.

201. a)y=cosx, =cos E, (E;l)—HpI/IHaZUIE)KI/IT;
3 3°2
0)y=cosx l:«tcosE (E'l)—HeanHa;[nencm'
T2 6" 62 ’
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B) Y = COS X _1 =c052—7c (2—7c 'fl)fnpnna)memm'
2 37372 ’
3 51 5n \/g
r)y=cosx, — — =cos —, (=— ;———)— OpUHAIJICKHUT.
)y 5 o (6 > ) —Tp

202. y=200s(x—g)+1.
a) 3 +1=2cos (7§)+ 1,(0; 3 +1) - npunamresxur.

6)1¢2cos(gfg)+l, (g;l)fﬂenpnﬂannemm.

TOT b
B)2=2cos(———)+1, —; 2) — IpUHAIJIEIKHT.
) (2 6) (2 ) — IpHHa]

T T e
r)3=2cos(=——)+1, —; 3) — IpUHAIJIEIKHT.
) (6 6) (6 ) —mp
203.
a) 0)

5 3e-R-1nf/ 1n Ag/3n Ag/S5n

204.
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205.

206. y=cosXx.

a)xe[E~E] y 1 y :ﬁ
65 3 min 2’ max 2 .

O)xe(-m %) Y min = HE CYIIECTBYET, Y max = 1.
T

B)XE[—Zﬁ’OO) ymin:_la ymale-
n 3n

nNxel-——,— min:_la male-

)xe| 3 2) y y

x+2, x<0
207. a) f(x)= cosx, x>0

y

TANTANY A

—6m-5Sr-4n-3n-2r- V2KV4HV6:X
=2
=3

—4
1) D(f)=R; 2) E(f)=(—0;2); 3) mpu x >0 T=27; 4) Hi YeTHAas], HA HEUCTHAs,

5) f(x)=0 mpr x = -2, X = % +1n, n0;
6) f(x)<0 npu x € (—o0; —2) U(g + Znn;%n + 2‘rcn) , 120,

f(x)>0 mpu x € [—2;%) U (—g + 2nn;g + 2nnj , n>1;

7) fminiﬁooa max:2;
8) f(x) Bospacraer npu x € (—o0; 0) U (~n+27mn; 2rn), n>0,
yObIBaeT npu X € (2nn; 2an+m), n>0.
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cosX, X< r
6) f(x)=

sinx, X >—
2

1) D(f)=R; 2) E(f)=[- 1;1]; 3)Ha mpomexyTKax [—oo;g} u (g;-s-oo) T=2m;

4) un yetHas1, HU HedetHas;  5) f(x)=0 npu x = % -mn, n>0, x= 1(1+k), k>0;

6) f(x)<0 npu x € (g + Znn;gn + Znn] ,n<-1, xe (—nt+2 nk; 2nk), k>1;
7) =1, fuax=1; 8) f(x) Bo3pacraer npu x € [-w+2an; 27n), n<0,

X € {—E + 2nk;§ + 2nk} ,k>1, yoObIBaer npu x € [27n; n+27n), n<—1,

X € {O;E} ;X €E [E+2nk;§n+2nk} , k>0;
2 2 2

_2 x<0
B) fx)=1 x’
—cosx, x>0

HTANWANWAR
—61&51:—41:—311—27&115?}/ 11!:\11/3;:\&/57:&

1) D(f)=R; 2) E(f)=[- 1;+e0); 3) mpu x>0 T=27; 4) Hu yeTHAs, HU HEUCTHAS;

5) f(x)=0 npu x = % +mn, n>-1;
6) f(x)<0 mpu x € {o;gj U [—g + ZTm;g + 2Tcn) ,n>1,

f(x)>0 mpu x € (— o0; 0) U [g + 2nn;%n + ZTm) , n>0;

7) fnin=—1, fnax=100; 8) f(X) Bo3pacTaeT npu X € (— o0; 0) U [27n; m+27n), n>0,
yOBIBaeT npu x € [2nk-m; 2mk), k>1.

36



cosx, x<0

r) f(x)= { 2 1 x>0

Y,

— DN W N

X

JTANWAY
—d—SM—Sn\ZA—lg 1n 2n 31 4n 57 67

1) D(f)=R; 2) E(f)=[- 1;+0); 3) mpu x<0 T=2x; 4) Hu 4YeTHas, HU HEUETHAS;

V2.

Vs
5) f(x)=0 npu X = — —7tn, n>1, x=
) f(x)=0 1p > 5

6) f(x)<0 npu x € (—g—mm 5 2Tm)U[—72t;\/2§j ,n>1,

f(x)>0 mpu x € [g - 2nk;%n - 2nk [\/5,+ooj , k>1

7) fmin=1, fnax="100; 8) f(x) Bo3pacraer 1pu x € [-27n; —2nn+w) U [0;+00), n>1,

yOBIBaeT 1pu x € [-2nn-m; —27n), n=>0.

208.
b T
a)cosx=x+ —; Xx=— —. 0)—cosx=3x—-1;x=0.
2 2
X
4n ¥t 61
B)cosx=2x+1; x=0.
ofy
5
4
3
2
X
21 W 4n ¥ 6n
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209.

a)cosx=\/;+1,x=0; 0)cosx=,[x——, X=

) COS X = |x| +1,x=0.

pelieHuit HeT.

210. a) {

y =C0s X ~ Jy=cosx

y=—x2 +2x-3" y=—(x—1)2—2

y =cosXx

0)y _2 0ECKOHEYHOE MHOXECTBO PEIICHUI.
X

B) {y - oosx 2 pewieHusi; T) {y Seos {y e 2 peuieHus.
y

=x2_3 x‘—yzO; yz‘x‘
211. a) f (x) = x* cos X, f(—x)=(—x)* cos (-x) = x> cos x = f (x);
3 3 3
COSX cos(—x) cosX
0) f(x)= , f(x)= ———= = =f(x);
) £(x) T2 (%) (x4 (x)
-5 1
B) £(x) = cos5x +1 . f(x) = COS( X)+ _ cos5x+1 _ £ (x);
x| [=x| x|

) £(x) = (4 + cos x) (sin® x — 1),
f(=x) = (4 +cos (- x)) (sin® (= x) — 1) = (4 + cos x) (sin® x —1) = (x).
212.a) f(x) =sinx cos X, f(—x)=—sin (—x) cos (—x) = —sinxcosx=— f (x);
6) f(x) =% cos 3x, f(—x)=(=x)’cos (- 3x)=—x" cos 3x =—f(x);
3 3 3

B) £ (x) = cosX . f(x)= cos(—x) _ = cosX =)

x(25-x%x%) -x(25-(-x)") x(25-x%)
r)f(x)=x"'"cosx+sinx,
f(x)=(=x)"" cos (- x) + sin (—x) = (- x)'" - cosx —sin x = f ().
213. f (x) = 2x* - 3x - 2,
—f(cosx) =—2 cos’ X + 3 cos x + 2 = 2(1-cos’x)+3cosx = 2 sin’ X + 3 cos X
214. f (x) =5x> + x + 4,
f(cosx)=5cos*x +cosx+4=5—5sin’x +cos x +4=—5sin’ x + cos X + 9.
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215. cm. puc. 70.

sinx, x<0

f(x)= X2, 0<X<§

COSX, X 2= T
2
1) D(f)=R; 2) E(f)=[-1;+0); 3) HU yeTHAas, HU HEUCTHAS;

4) npu x<0 u ng T=2m; 5) f(x)=0 npu x=— 1n, n>0, x=§ +rk, k>0;

6) f(x)>0 nipu x € (- 2mn; — 2 +m) U (0; g U (g +2mk; g +21k), n>1, k>1;
7) fmin:717 fmax=+°o;

8) f(x) Bo3pacraer mpu x € [fgfhn; 2727[11], n>1;

xe U {_E;E} U[Zn;én]U [n+27n; 2n+27n], n>1.
22 2
. n : T
216. a) sin x = cos X, X = 7 + 7k. 0) sin X =— cos X, X:_Z + 7k,

§ 11. llepuoouunocmo hynxyuii y = sin x, y = cos x

217. cMm. puc. 73. 218. cMm. puc. 74.
219. cm. puc. 75. 220. cMm. puc. 76.
221. 32m sBnsiercst mepuofoM QYHKLUHA y = sin X, y = COS X, HO HE OCHOBHBIM.

2

222. a) sin 50, 57t = sin ul =1, 6) cos 51, 751 = cos T -
2 4 2
B) sin 25, 251 = — sin ﬁ:_ﬂ; r) sin 30,57 = sin I
4 2 2
223. a) sin 390° =sin 30° = % ; 0) cos 750° = c0s30° = ? ;
B) sin 540° = sin 180° = 0; r) cos 930° = cos150°= — g .

224. a) sin® (x — 87) = 1 — cos® (161 — x),

sin? (x — 8m) = sin® x; 1 — cos?(16m — x)=1 — cos’x=sin’x;
6) cos® (4n + x) = 1 — sin’x (2271 — X); cos* (47 +x)=cos’x,
1 — sin*x(221 — x)=1-sin*x=cos’x.
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225.a)y=sin2x, T=mn, y(x+T)=sin (2x +2n) =sin 2x =y (X);
0) y = cos 3x, T:%, y (x+T)=sin (3x + 2n) =sin 3x =y (x);

B)y:sing, T=4n, y(x+T):sin(§ +27‘c):sin§ =y (x);

3x 8 3x 3x
ryy=cos —, T=—, x+T)=cos(—+2n)=cos— =y (X).
)y 2 3 y(x+T) (4 ) 1 y (%)
226. a)sin 8 =sin (8 —27); 6) cos (— 10) =cos (— 10 + 4n);
B) sin (— 25) = sin (- 25 + 8n); r) cos 35 = cos (35 — 10m).

227.a)cos (t+4n)=? cos(2n— t)=— %,

s

3
cost=— rE cos (t +4m) = cost =—

W | W

6)sin(32n—t)=? sin(2n—t)= % sin (321 — t) = sin 2n —t) = %

228. a)sin (t+2m) +sin (t—4n) =1, sint+sint=1, sint=; t=(—1)* g+nk;

6)3cos(2n+t)+cos(t—2n)+2=0, 4cost=—2,

cost=— l, t=+ E+2nn;
2 3

NG

B) sin (t + 4m) + sin (t — 6m) = \/5, ZSint:\/g, sintZT, t=(- 1" §+nk;

2

r) cos (t+ 2m) + cos (t—8n) = V2, 2cost= /2, cost=7, t=£ % + 2mk.

§ 12. Kax nocmpoums zpagux ¢pynxyuu y = mf (x),
ecnu uzgecmen zpagux ynxkyuu y = f(x)

229.
a) 0)

ANNDAN L
g
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231.y=2cos x

T
*]a Ymax:za Ymin:();

6)xe(0;3§), Yoin=—2 Vo = 0;

n 3n
B)Xe|—-:—1| max:la min:_z;

) [3 2] y y
r)xe[_:;j;_ﬁ]’ Ymax:'\/z Ymin:_2~
2 4 ’

232.y=-3sin x.

a)xe [0;+CO)9 Y max :3> Y min :_3; 6)X€(—OO;§), Y max :3> Y min :_3;
B)X €173+ Yo =B Yoin =35 DX €5 0), Vs =3, Yo =3
233. f(x)=3sinx;
a)f(—x)=-3sinx; 0) 2 f(x) = 6 sin x;
B)2f(x)+1=6sinx+1; 1)f(-x)+fX)=-3sinx+3sinx=0.
234. f(x):—% COs X;
a) f (—x) :—%cos; 0)2 f(x) =—cosx;
1 1 1

B) f(x +2m) =— 5 cosx; T1)f(—x)— f(x):—g cosx+ ) cosx=0.

0) y
X 1 —

—6n—51t—4n—31:—2n—11_tpl 1r 2% 3w 4% 57 61
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xz’ x<0 I,5cosx, xe [—E;E]
237. a) <1 . 0) 22
—sinx, 0< x<m LI 11
2’ 2
238.
13Y 3sinx, x<X
a) f(x)=
15
3x7, x>—
12 P
g 1) D(f)=R

3
NNl . DEMD=331 U {3’;;%]
—61[—5(:7&7&3@&11— 1n 2% 3% 4n 5m 61

3) npu x<§ T=2=n
4) HY yeTHas1, HU HeYeTHast

5) f(x)=0 npu x=—7tn, n>0

6) fmin=73’ fmax:-’_Oo

7) f(x)<0 mpu x € ( — 2nn — 7; -2 ©tn), n>0

f(x)>0 mpu x € (— 2nn; -2 An+n), n>0

8) f(x) Bo3pacTaeT mpu X € [21n — % ;—2mn + % ], n=0

f(x) yOwIBaer mpu x € [27nn + % ;—2mn + %n’ ], n>0

42



-2cosx, x<0

0) flx)= lx4, x>0

1) D(H)=R;  2) E(f)=[-2; +o0];
3) mpu x<0 T=2 m; X
4) HU yeTHas, HY HeYeTHas;

6
5
4
3
2
AN
’ T ’ —%}ﬁk\frm\f@ In 2 3w 47 57 6m
5) f(x)=0 mpu x = — 2 —mn, n>1, x=0;

6) fmin:_3 > fmax:+°0;

7)f(x)<0npﬂxe(75 2mn; 5 —27n) U (f ;0), n>1,

f(x)>0 mpu x € ( % — 2mn; %n — 27@n), n>1;
8) f(x) Bo3pacTaeT mpu x € [-2nn;—27wn + wt], n>1, x>0,
f(x) yosiBaer npu x € [-2nn —m;—27n], n=>0.
§ 13. Kax nocmpoums zpagpux gpynxuyuu y = f (kx),
ecnu uzgecmen zpagux ynxkyuu y = f(x)
239.

D~ b~ 0 Y

—67&51&41&&}4@4, 17 27 Indg sl X YRRy T X

y
B N\ /4\ AN
—@[51&41&&\@4;9{ 1 T Am SR X

240.

AN AW

vrﬁr&w In ZWR 5n 61 st
£3

i

/\ .

_wsrﬂmw Iz 2 3Wn X
£
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B)

91234561:X
2

242. y=sin 2x

T T 7
axe——;O, max:oa min:_l; 6X€——;—, max:1;
)x €| 5 Ly y )X € ( p 2) y

T
B)XG[—Z; ]a Ymin:_la Y max

el RN

243.y =cos —

a)xe [0;-"—00), ymalev ymin:71;

:1; I‘)XG(O;TE], Y min =— 1» Y max =

6)X € (700; TC): Y max= 17 Y min= —

T T
B)XG [_Oo; E ], Y max = 1» Ymin:_l; F)XG (E 7+00)5 Ymax:la Ymin:_L

244. f(x)=cos %

a) f (- x) = cos %; 6)3 f(x)=3cos %; B) £(-3x) = cos x; ) f (x)—f(x)=0.

245. f(x) = sin 2x

a) f (—x) =—sin2x; 6) 2 f( x) =2sin2x; B) f (-3x) =—sin 6x; r) f (—x)+f(x) = 0.

246.

a) T y
1

B) Ay

1

—6n—5m4n—3n—2n—11_zpi L% 21 3n 47 57 67 X

44

0)

r)

y

Il e

—61&51&47&31?27&11_19' Ure 21 3n 4 57 6@ X

Ay
4

—67-5p4n-3n-2n-17P] 1z 27 3m 4 Sm 6m X
=3




247.

cos2x,x <w Ay
a) f(x)=¢ 1 —6xt skl 3K N Vi o smamsTen x
——x>7
2
1) D(H)=R; 2) E(N=[-1;1]; 3) npu x< n T=7; 4) HM YeTHAs, HM HEYETHa;
T Tn 3
5) f(x)=0 npu x=— ——— 7, n>0; x= — T,
) f(x)=0 np 75 Z

2

6) fnin=r1I, fna=1; 7) f(x)<0 mpu x € (%—n I’l;zﬂ' -7 nj U (m;+00), n>0,
f(x)>0 mpu x € LA L U(én' ], n>0;
p 4 9 4 4 bl b —

8) f(x) Bo3pacraer mpu x € [g —T ;T —TT n} , n>0,

f(x) yOpIBaeT npu x € {— nn;% - nn} , n=>0.

6) fx) —sin3x,x <0
X)=
x/;,x >0
1) D(H=R; 2) E(D=[-1;+00); 1% 21 3 4% Sm 6m

2
3) mpu x<0 T= 5 m; 4) HU 4eTHasl, HU HEYeTHas;
n
5) f(x)=0 1pu X=— ? , n=0; 6) f‘min_‘1 > ﬁnax:+oo;
2 n 2
NIx)<0mpuxe | ——m,——=mn |, n>1,
) f(x)<0 1mp ( 35373 ]

f(x)>0 mpu x € [—g —%nn;—%nn} , 120, x>0;

2 n 2
8) f(x) Bo3pacTaer npu X € | ———nn;———mn |, n>1,
) f(x) Bo3p p [6 ‘& }

f(x) yObIBaeT npu x € {—E—gnn;ﬁ—énn},nzl, X€ [—E;Oj.
6 2 6 2 3

248.

—2sinx,x <0
a) f(x)= M 50
1) D(f)=R; 2) E(f)=[-2;+0); 3) mpu x<0 T=2m; /\ /\ «

4) HM YeTHas, HU HEYeTHas;
5) f(x)=0 npu x=7tn, n>0; 6) fi;=2, fine="100; ‘V X/ mﬂ@h‘? I 2 31 47 57 6n

-2

[ -

45



7) f(x)<0 npu x € (-2 an;-2 nn+ w), n>1, f(x)>0 npu x € (-2 nn-n;-2 ©n), n>0;

8) f(x) Bo3pacraer mpu x € [-21m+§ ;-21m+% 7] U [0;+ o), n>1,

f(x) yObIBaeT pu X € [-2nn-§ ;-21m+§ 1U [-g ;0), n>1.

6) f(x)= {\/;, x<0

3cosx—3, x>0

" 1) D(f)=R
2) E(f)={-6;+0)
3) mpu x>0 T=2=n
X 4) HU YeTHAs, HU HeYeTHAs
—6n-sm-4n3r2n-1nf\ 1n P 3n g snpn 5) f(x)=0 mpu x=27n, n>0

N W B Loy

> 6) fmin=76’ fmax:-’_Oo
- 7) f(x)<0 npu x#27mn, n>0, f(x)>0 mpu x<0
-5 8) f(x) Bo3pacraer npu x € [-2nn-m;2nn], n>1,

—6

f(x) yosiBaer mpu x € [2nn;2an+ xt], n>0, x<0

]

i
cos3x, xe€[ —g;

w3

X, x <0

sin2x, x>0 » O)y=

249. a) y:{
-1

s

T
X >—
3

-2sinx, x €[-2m;0]

_|sin2x, x<0 B
B)y= ; Dy

2cosx, x>0~ cos%, x € (0;37]

§ 14. I'pagpuk zapmonuyeckozo Konebanus




253. y

y
Y 1 . 0N\ /\ﬂ N\
—MEMF&EMPJ In 2%%7 47 57 61 X o WZR-IEWM P Wéﬁ

§ 15. @ynkyuu y = tg x, y = ctg x, ux ceoiicmea u zpaguxu

254. y =tgx
a)tg£=1; 6)th=7\/§;B)tg3—n=71; r)tgn=0.
4 3 4
255. t=tgx.
n 3n
a)XG(E;T)a Y min =—>» Y max =
3n
6)XE(T;TE], Y min =—> ymax:();
T T 3
B)Xe|-——:;— 1 min:_la max . .
) [4 6] y y 3
F)XE[TE,—%), ymin:O, Y max = —
256.
a)x:EJrTcn,nzO; 6)x:E+nn
3 4
W 6
5 5
4 4
3 3
2 2
. X
-6

) X =7n.

T AT PR 470 T BT




b b 3 i
a)ctg — =1; 6)x=ctg — =—; B)ctg2n=—; r)ctg — =0.
) ctg 2 ) g3 3 ) ctg ) g7
258.

y =ctg x.

T T
HydXxXe|— ;-1 maX:17 min:();

) [4 2] M y
6) X € [% ;TE]7 ymaX == ymin :07
B)XG[—TC;O], Ymax = Y min =

n 3n
F)XE[—;—], ymax:\/ga ymin:_l-

6 4
259.
a)x=£+nk; 6)x=£+nk;

4 3

r)x=£+nk.
2

=) W B Oy

1 7V B Yn B B

¥

4
-5
—6

260.

a)f(x)=tgx—cosx, f(—X)=-—tgX—cosX, HI YeTHAs], HA HEUETHAs;
0) f(x) =tgx +x, f(—x)=-tgx —x =—f(x), HedeTHas;

B) f(x) =ctg’ x —x*, f(-x)=ctg’ x—x* uernas;

r) f(x)=x>—ctgx, f(—x)=—x+ctgx=—f(x), HeueTHas.
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261.

49



263.
a)

]M
17 27 37k 4 SWY"
X

AT N AW JN QN

X

Nepl) 1 2) 3% 4k 5k on

19123456ﬂ7

i

;

2
3
5
6

264.
a)

r)

i

50



265.a)y=tg2x, T=—, yx+t)=tg(2x+m=tgx;

n
2
6)y=tg§, T=3n, y(x+T)=tg(§ +n>=tg§;

B)y=tg5x, T= %, y(x + T)=tg (5x + m) = tg 5x;

2x Sm 2x 2x
Iy 5 5 yx+T)=tg( S +mn)=tg 5
266. a) y = tg x + sin 2x — tg 3x — cos 4x, T=m,
y (x+m)=tg (x + m) + sin (2x + 2w) — tg (3x + 3m) — cos (4x + 4n) = y(X);
0) y =sin 3x + cos 5x + ctg x — 2 tg 2x, T=n

y (x + 1) =sin (3x + 37n) + cos (5x + 57) + ctg (m + x) — 2tg (2x + 1) = —sin3x —

—cos5x + ctgx + ctgx — 2tg2x #y (X), — T HE CTb IEPHO.

267. tg(9n—x):—é;tg(9rc—x):—tgx; tgx:é,ctgx:i.
4 4 3
5 5 7
268.ctg (Tm—x)= =; ctgx=— =, tg=——
g( )= ctg S 8=
269.a)tg200°—tg201°<0' 6)tg1—-tg 1,01 <0;

B)tg2,2—-tg2,1>0; r)tg? —tg6?7c <0.

270. a) f (x) = tgx sin’ X, (- x)=—tgx- sin’x = — f (x), HeueTHas;

tgx tgx

6)f()* » f(= )*

B) f(x)=x" tgx, f(—x)=x tgx=f(x), YeTHAs;
D)f (x) = x* + sinx +tgx, f(—x)=x’-sinx-tgx, HH YeTHAS ,HH HEUCTHASL.
271. a) f (x) =sinx + ctgx, f(-x)=- sinx — ctgx = - { (x), HeueTHas;

6)f()_thgx F(x) = 20tgx

= (x), yeTHas;

=f (x), ueTHasi;

X ctg X X ctg X

B) F(x) = » fEXx) =

r) f (x) ctgx —xcosx, f(-x)=—ctgx + xcosx =— f (x), HeueTHasl.

=—1f(X), HedeTHas;

272. f (x) =tg x, f(2x+2n)+H{(Tn-2x)=tg(2x+2n)+tg (7n—2x) = tg 2x —tg2x = 0.

273.f(x)=x*+1, f(tgx)=tg’x+ 1= >
cos” X

274.f(x)=x>+1, f(ctgx)=ctg®x+ 1= .12 )
sin- X

275. Ay

a) 2

e
—6r-Sr-4n-3n-2n-1np] 1z 2n 3m 4n Sn 6n RS

51



0)

=B Lt Oy

X

~6T&5n—4n—3n—21t—11_'cpl 1z 2n 3w 47 57 6m

276. Ay

a) t

—

—6-Sr-4r-3r-2r-1n{)

2717.

’fy

1n 2x 3% 4% 57 6™ X

a)

~67-5m-4m-3%-27- 17ef)

52

in 21 3% 4x 57 6 X

0)

0)

4

Py

—61&51&41[—31:—21:—139

A

p
In2n3ndn Snén X

y

-

~6n-5n-4n-37-25-17f)

25

1n 27 3% 4n 5w 61 X




I'naBa 2. Tpuronomerpu4eckue ypaBHeHUs1

§ 16. Ilepsvie npedocmaesnenus o pewienuu
MPUZOHOMEMPUYECKUX YPAGHEH UL

2 n

278.a)cost= - t=1 — +2nn; 6)sint:—%,t:(—l)kJrl g + mk;

4
B)COStsz,t:izlJrZT[n’ r)sint: Q’tz(fl)k E+Tfk.
3 2 4
279.a)c0st:£, t:i£+2nk; 6)sint:—£,t:(—l)kJrl EJrftk;
2 6 2 6
B)COStzfg,t=i%+2nk; r)sint=§,t=(71)k§+nk,

280.2)sint=1, t= g +2mk;

B) cost=—1, t=mn+ 27k;

0) cos t = 2, perieHuii HeT;

r) sin t = — 3, pelenHuii Her.

Ng

281.a)tgt=x/§,t=§+nn; 6) otg t=—"

V3 n

, t=— ul + 2mn;
3

b
B)tgt=———, t=— — +7n; T)ct t:ﬁ, t= — +mnn.
) tg 3 o ) ctg p
sint=0 o
282.a)sint (2cost+1)=0, 1 ,t=mn, t=+ — +2nn;
cost=—— 3
2
. sint=1 b1
— —+ = = _ + = + .
0)(sint—1) (cost+1)=0, cost = —1 , t 5 27n, t=m+ 27n;
cost=0 .
B) cost- (2sint+1)=0, . 1, t=—+mm, t=(-D)"" = + 7
sint =—— 2
2
1) (2sint — v/2 ) (2cos t+ 1) =0,
sint—ﬂ
2 == £+nn, t:iﬂ + 2mn.
4 3
cost=——
2

283.a)cos(§—t)=l, sint:1,t=§+2nn;
0)cos(t-m)=1, —cost=1, t=m+2mn;
B)sin (n— t)=1, sint=1, t= g + 27n;
r)sin(tf§)=l, cost=-1, t=m+2nn.

53



po

284.2)3 —4sin’t=0, sint=1+ = t=(1)F g + ok, t= (—1)! g + 1ik;
6)sin2t—sint:O, s%nt=0 , t=m7n, t= T + 2mn;
sint=1 2
B asint—1=0, sint=% ~ =) L +mkt=CD" T +rk;
2 6 6
sint=0 .
r) 2sin’t +sint=0., < . 1, t=mn, t=(D" = +nk.
sint =——
285.a)3—4coszt=O, costZig, t:ig + 7n;
cost=0 . .
6)2cos2t—cost=0, 1 , t==+man, t=1+— +27n;
cost=— 2 3
2
B)4COSZt—1:0, costZi%, t:ig +2nn, t=+=—— + 2nn;
cost=0 7c o
r)20052t+cost:O, 1 , t==+mn, t=+=— +2nn.
cost=—— 2 3

3+ Jo-4 22
286. a) 2sin’t + 3sin t -2 =0, sint= V2 ~42CD 1

4 2

T .
t=(— 1)k o + 1k, sint=—2 He MOAXOIUT;

543
0)2 cos’t—5cost+2=0, cost= T:27He IOJXO/IMT,

T

B) 2sin’t+ sint—1=0, sint= 7 8 l, t=(— D" X 4k,
4 2 6

sint=-1, t=7§ + 27n;

-9+1
r)4coszt+9cost+5=0, cost= T =—1, t=mn+2nn,
-9-1
cost= T — HE NOAXOIMT.
287.a)2 cos’t+sint+1=0, 2—2sin*t+sint+1=0, 2sin’t—sint—3 =0,
. 1+5 . 1-5 b1
sin t = —— He MOJAXOJUT, Sint= T =—1, t=—5 + 2mk;

54



0) sin’t +3cos t—3 =0, cos’t—3cost+2=0, cost=2 He OIXOMT,
cost=1;t=2nn.

. 1
288.a)sm(g +t)—cos(m+t)=1, cost +cost=1, cost= E’tZi % + 2mn.

0) sin (7 + t) + sin (2n —t) —os (37“ +t)+1,5=0,

—sint—sint—sint=—

N | w

,sint=l;t=(71)k£+nk;
2 6
B)cos(gft)fsin(n+t)=«/5, sint+sint=«/5,
sint=£, t=(— D T +k;
2 4
r)sin(n+t)+c0s(§+t):«/§, —sint—sint:\/g,

\/5 k1 T

sint=———, t=(-1 + 7ik.
2 (=D 3

§ 17. Apkkocunyc u pewienue ypagnenus cos t = a

289. a) arccos 0 = E, 6) arccos 1 = O’ B) arccos _3:2’ r) arccos l — E .
2 2 6 2 3
V2 3n 3 51
290. a) arccos (—— )= —; 0) arccos (——— )= —;
) e ) ) -
1 21
B) arccos (— 1)=m; r) arccos (— —)= —.
2 3
291. a) arccos (— 1) +arccos 0 =7 + g = 3775;
0) arccos — —arccos — = ' ) :E;
3 6 6
B) arccos (—£)+arccos ﬁ _3n L -
2 2 4 4
r) arccos (,l),arccos 1_ 2z _zn_=
2 3 3 3
1 2 B NG} n 3
292. a) sin (arccos (——)) =sin — = —; 0) tg (arccos — ))=tg — = —;
)sin (arccos () T -5 o g £ =%
. 2 . 2
B) ctg (arccos 0) = ctg g =0; r)sin (arccos - )= sm% = g .



293.a)cost:l,t:i£+2nn; 6)cost:£,t:i£+2nn;
2 3 2 4
NG n

B)cost=1, t=2nn; r)cost=7,t=ig+2nn.

ﬁ Sn
294.a)cost=—1, t=mn+ 2nn; 6)cost=77,t=i?+2nn;
B)cost:—l,t:iz—n+2nn; r)cost:—ﬂ,t:i3—n+2nn.

2 3 2 4
295.a)cost= %, t =+ arccos % + 2mn; 0) cost=—1,1, pemeHuil HET;

3 3 .
B)cost=— EE t == arccos (— 7 ) + 27n; r) cos t =2, 04, pemieHuil HET.

296. a)cost(Zarccos%—3arccos0—arccos (—%))2

=cos(—— ——-——)= cos3—7c =0;
2

1 1 1 1 Tl',

0) — (arccos — tarccos (— —))=—m= —.

) < ( 3 ( 3)) 3 3

297.a)x e [-1;1]; 0)|x|<—; B)x€e[0;2]; n)xe[l;2]

N | =

2
298. a) arccos ﬁ ,—HeT, 0) arccos % , —Ia;

B) arccos %, — J1a; T) arccos (,\/5)) — HET.
299. tg (arccos 0,1 + arccos (— 0,1) + x) =tg x, tg (T +X) =tgX.
8cost—3 8cost —3—3cost -2 Scost-gf
300. 2) cost—3 _ ’ cost—3—3cost— 0. 5
3cost+2 3cost+2 cost;t-g
cost=1, t=2mn;
g 2eostrl 3eostol g3 g gog 3+ 10cost-2= L 6= 2,
2 3 4 4
19cost:£, cost:l, t=+ — +27n
2 2
—-5+1 1 1
301.a)6c0s2t+5c0st+1=0, cost= —— =——, t==arccos(—— )+ 27n,
12 3 3
-5-1 1 2
cost= —— =—— ,t=+ — 7+ 27n.
12 2 3
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302.
2) ’ 6) 1T/y

2]

>

.
»6n—5m4n—3n—2n—159’ In2n3n 4n 5w 6n X

303.a)cos t> 1+, te(X+2mk: T+ 2mk);
2 3 3

0)cost<— g, te [¥+2nk; %+2nk];

\/5 3n 3n

B)cost>— —, t e [-— +2nk; —— + 27nk];
2 4 4

oost< -, te (X4 amk &+ 2nk),
2 3 3
2 2 2
304.a)cost< 3 te (arccosg + 2mnk; 21 — arccos 3 + 2mk);
1 1 1
0) cost>— 7 t € (—arccos (—; ) + 27mk; arccos(— 5 )+271k);
2 2 2
B) cos t > 3 t € (—arccos 3 + 2mk; arccosg + 2mk);

r)cost<-— % , t € (arccos (—% )+2mnk; 2n—arccos(— % )+2mk).

305.2) 3 cos’t—4 cost>4, 3cos’t—4cost—4=0.
Haiinem kopHU KBapaTHOTO ypaBHEHUS:

4+16+4.3.4 4+8
6

6

cost=

2
, cost=— g , COSt=2 He IMOAXO/INUT,

cost<— % , te (arccos (— % )+ 27k, 21— arccos (—%) + 271k);

6) 6 cos*t+1>5 cos t.
Haiinem KOpHH KBagpaTHOI O ypaBHEHMUS:
5+1 1

6cos’t—5cost+1=0, cost= — = —, cost=l
12 2 3

>

te (- g + 27k; % + 2nk) U (arccos %+2nk; 2m—arccos % + 27k);

B) 3 cos’t—4 cost<4, 3cos’t—4 cost—4<0.
Haiinem KopHU KBagpaTHOIO ypaBHEHMUS:

_4£\16+434 214
6 3

3cos’t—4cost—4=0, cost

s

2 2
cos t =2 — HE MOJIXOIUT, COSt=— E — cost>— E,

1 —67&57\:—47&37&21!—11[% 1n 2% 3w 47 57 6™ X
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t € (—arccos (—%) +27k; — (—%j + 27k);

r)6cos’t+1<5cost, 6cos’t—5cost+1<0.
Haiinem kopHM KBapaTHOTO ypaBHEHUS:

+./25-4-6- +
6 cos’t=5 cos t+1 =0, cost= %:51—;1, cost=%, cost=%

t € (—arccos ! + 2mk; — I, 271k), (E + 27k; arccos 1 + 27k).
3 3 3 3
2
306. a)4cos2t< 1, cos’t < l, cost e (—l;l), te (£+nk; —r + 1k);
4 22 3 3
1
6) 3 cos’t<cost, cost(3cost—1)<0, coste (0; 5),

te (72 +27n; — arccos% + 2nn) U (arccos é + 27n; g + 27n).

307. a) sin (arccos é) = \/1 —cos’ (arccosé) = \/1 _9 i;
5 5 25 5
: 4 ) 4 \/ 16 _3
0) sin (arccos (——)) = .|l —cos“(arccos(—=)) = ,[1-— ==.
) sin ( ( 5 ) \/ ( ( 5)) % s
15 \/l—cosz(arccos(—%)) B \/1—% 12
308. a) tg (arccos (——)) = = ==
3 cos(arccos(—i)) - 5
13 13
cos(arccos(i))
5 4.5 4

§ 18. Apxcunyc u pewienue ypagnenusa sin t = a

309. a) arcsin —[3— = E; 6) arcsin 1 = & ; B) arcsini N ™4 o r) aresin 0 = 0.
2 3 2 2 4
\/g T 1 T
310. a) arcsin (——— )=——; 0) arcsin (—— ) =——;
) ( 5 ) 3 ) ( 2) .
: T . \/5 T
B) arcsin (— 1) =—=; r) arcsin (——— ) =—=.
) =D > ) ( 5 ) 2
. T . 3 b
311. a) arcsin 0 + arccos 0 = —; 0) arcsin— + arccos — = —;
2 2 2 2
B) arcsin (——2 ) + arccos I ; 1) arcsin (— 1) + arccos B_.r
2 2 12 2 3
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1 1 P
312. a) arccos (——) + arcsin (—— ) =
) (2) ( 2) 5
3 . V3 b1
B) arccos (——— ) +arcsin (—— ) = R
)arccos (+-) -2

313.a)sint = ﬁ t=(—1)k§ + 1ik;

B)sint=1, t=

2
g +27n; T1)sint=

L
X

; 0) arccos(—T2 ) —arcsin (- 1) =

Vel

2 .
T) arccos — —arcsin (———) =
) ; 3

2

Sn

>

4

7n
127

0)sint= — | t= _e L + mk;
) 3 (=D 2

t=(- 1" = + k.
(=D 5

2

314. a)sint = 1, t=—§ +2m; 6)sint=—=, t=(— 1! % +k;

Bsint=——, t=(- D' X bk 1) sint:—ﬁ, t=(- D" T+ k.
2 6 2 3
315.a)sint= %, t=(— 1)*arcsin % +7k; 0)sint= 1,02, peuenuii HeT;

. 1 k . 1
B)sint=— —, t=(-1)"arcsin (—— )+
) ; (=D ( 7)

316. a) sin (arccos x + arccos (—x)) =0,

LT .
nk; 1) sm?, peLIeHUH HeT.

sin t = 0;

0) cos (arcsin x + arcsin (—x)) =1, cos 0=1.

317. a) sin (2arcsin % — 3 arccos (7%)) = sin (gf 2m)

RER
2

1 . . 2 T T
0) cos (— arcsin 1 +arcsin (——— ))=cos (———)=1.
) (2 ( 3 ) (4 4)

V3 2 noon
318. a) tg (arcsin—— + 2 arccos — )=tg(— +— )=—
) tg ( 5 2 ) g(3 2 )

NG

3

6) ctg (3 arccos (—1) — arcsin (7% ) =ctg(3n+ % )= \/5 .

319. a) arcsin x, x € [~ 1; 1];0) arcsin (5= 2x), x € [2; 3];
B) arcsin %, x €[-2;2]; r)arcsin(x*-3), x € [-2; *ﬁ]U [\/E ;2].

320. a) arcsin (7§). a; 0) arcsin 1,

5. Her;

B) arcsin (3 — «/% ). Her; 1) arcsin (4 — @ ). Ha.

321.2) (2 cos x + 1) (2sinx — /3 ) =0,

cosx:—l o TE
, x=% — 421k, x=(1D* = +2nk;
sinx:ﬁ 3 oy 3
2
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0)2cosx—3sinxcosx=0, cosx(2—3sinx)=0,
cosx =0

Xx= = +7mn, x = (- 1)*arcsin % + 7ik;

o3

. 2,
sinx ==
3

B) 4sinx —3sinx=0, sinx (4sinx—3)=0, sinx=0, sinx=

s

Alw

X=7n, x=(— 1)k arcsin % + 7k;

r)2sin2x—1:0, sinx:ig, X =

322.a) 6sin’x +sinx—2=0, sinx=

—, (= D"arcsin Iy mn,
2 6

sinx =— %, (= D" arcsin % + 1k;

6)3 cos’x =7 (sinx + 1), 3—-3sin’x=7sinx+7, 3sin’x+7sinx+4=0,

I ~7+/49-4-3-4 7+
6 6

. -8 . T
sinx = ? — HE MOaXOoAuT, sinx =—1,x= —5 + 2mn.

323.a)sint> % te (g +2mk; 27“ +2mk );

6)sint>— +. te(C &toamk &+ 2mk):
2 6 6
B) sint < ﬁ, te(fﬂ-i-an; i + 27k);
2 3 3
Psint<— L te (XE +omk 1T 4 om),
2 6 6
. 1 1 !
324. a)sint< —, t € (w— arcsin 3 + 27k; arcsin > + 27k);
. 3 L /8 .3
0) sint>— 3 t € (—arcsin 3 + 2mk; 1 + arcsin v + 27k);

B)sint> —, t € (arcsin % + 2nk; m — arcsin é + 2mk);

D WI—

rysint<-=, te (n+arcsin% + 2mk; 2n7arcsin% + 27k).

325. a)5sin®t> 11sint+ 12, S5sint—11sint—12=0,

. 11+19
sint=

, HE MOAXOAMT. Sint=— 0

t € (m + arccsin § + 2nk; 27 — arcsin § + 27k)
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6) 5sin® t< 11t + 12, 5sin’t—11t— 12 =0,
sint=— 4 , t € (—arcsin % + 27k; T + arcsin % + 27k).

326.a) 6 cos’t+sint>4, 6—6sin’t+sint—4>0, 6sin’t—sint—2<0,

te (7% + 27k; arcsin % + 21k) U (n — arcsin % + 27k; 7_6n + 271k);

Alw

6)6coszt+sintS4, 6sin®t—sint—2=0, sint= —, sint:—z,

t € [arcsin % + 21k; m — arcsin % +2nk], te [7?“ + 27k; % + 27k].

. 5 .5 \/ 25 12
327. a) cos (arcsin (— —)) = , [l —sin”“(arcsin(——)) =, [1-—=—=
) cos ( ( 13)) J ( ( 13)) 1913
.. 3.35 3 .8 .2 . 8 15
0) tg(arcsin = )==-= = =; B) cos (arcsin — )= ,[1—sin“(arcsin(——)) =—;
) tg( 5) s 12 ) cos ( 17) \/ ( ( 17)) 17

f 1-sin’ (arcsin(— %)

sin(arcsin(— %))

W w
Al
AW

r) ctg (arcsin (- % ) =

19. Apkmanzenc u pewienue ypasnenusa 1g x = a.
ApkKkomanzenc u peuienue ypagnenus Ctg x =a

328. a) arctg g = g; 0) arctg 1 = %; B) arctg ﬁ = g; r) arctg 0 =0.
329. a)arctg(71)=f%; 6)arctg(—«/§)=—§;
\/5 b1 1 b1
B) arctg (———)=— —; ryarctg (——)=— —.
) arctg ( 3) 3 ) arctg ( «/5) -
330. a) arctg 1 — arctg x/_ =— %; 0) arctg (— ﬁ)+arctg0:—§
B) arctg 1 —arctg (— 1) = g; T) arctg ? +arctg\/§= g
331. a) arcct; M_=. 0) arcctg 1 = I,
' £33 § T
B) arcct (—ﬁ):—ﬁ' r) arcct 0==
g 3 g0=—.
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332. a) arcctg (— 1) +arctg (— 1) = g ; 0) arcsin (g ) + arctg (7\/5 )= Z_;E ;

B

B) arctg (— ﬁ)farctg(i)=£; T) arccos (fl)farcctg (,ﬁ):,E.
3 3 2 2 6
n V3 n
333.a)tgx=1, x= — +7n; O)tgx=— —,Xx=— — t7n;
) tg 2 ) tg 3 o
n 3 n
B)tgx=—-1, x=— — +1n; rtgx=—,x= — +7n.
) tg 2 ) tg 3 o
334.a)tgx =0, x =nn; 6)tg x=-2, x =—arctg 2 + mn;
1 1
B)tgx =—3, x=—arctg 3 + mn; r)tgx=5, x=arctg5+rm.
335.a)ctgx=1,x=%+nn; 6)ctgx=\/§,x=%+nn;
B) ctgx =0 x=1 +mn; T) ct, x:—3 x= =+ m
g b 2 9 g 2 9 3 .

336.a)ctgx=— «/5, x*—% +mn; O)ctgx=1, x:—g + 7tn;

B)Ctgx=—?,x*—§+nn; r) ctg x =5, x =—arctg 5+ mn.
337. a) 2 arcsin (— ﬁ)-ﬁ-arctg (= 1) + arccos Q - 2t + X =7ﬁ;
2 2 3 4 4 3
1
0) 3 arcsin — + 4 arccos (—Q)—arctg (—ﬁ): T ian+ L= &;
2 2 3 2 6 3
B) arctg (7ﬁ)+arccos (7§)+arcsin 1=- g + 5% + % =T

. 3 1 3 T.on
r) arcsin (— 1) — — arccos— + 3 arcctg(— )=— — + —+n=m.
) =D ) f g ( 3 ) Y

338. a) sin (arctg (f\/E )) = sin (72 y=— ﬁ :

2
6) tg (arctg (—?» “tg(-3)=- ?;

B) cos (arctg 0)=cos 0=1; 1) ctg (arctg (— 1) =ctg (7% )=-1.

=1; 0) sin (arcctg ﬁ ) = sin

B) cos (arcctg (—1))=cos§ = —% ; T)ctg (2arcctg (—g ) =ctg (231 )= \/g

339. a) tg (arcctg 1) =tg

b}

N | =

n
6

NG ]
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340.a)tgzxf3=0, tgx == \/g,x=i§+fm;
2 3 3
0)2tg x+3tgx=0, tgx=0, tgx=75, X = TN, x=7arcctg5+fcn;
2 3 3
B)4tg"x—-9=0, tgx== Ex x:iarccthJrnn;
2 2 2
r3tg x-2tgx=0, tgx=0, tgx:E, X = T, x:arcctg§+rcn.
341.a)tg?x—6tgx+5=0, tgx=35, tgx=1, x=arctg5+ 7, x:§+nn;

6)tg’x—2tgx—3=0, tgx=3, tgx=—1, x=arctg 3+ mn, XZ_% + mn.

342. a)tg (n+x) = ﬁ, th:ﬁ,ng + mn;

0) 2 ctg (2n+x)ftg(g+x)=\/§,20tg xtctg x = \/5, ctgx = 73,x= g + 7mn;
B-3 gr-x=1 tgx=@, x= o

r) ctg 2n—x) +ctg(m—x)=2, ctgx=-1, x=— +7n.

n

4

343.a)tgx < ﬁ, X € (fg-%nk; % +mk); 0)ctgx>0,x € (nk; g + nik);
T 3n

B) tgx <0, xe(—z + nik; mk); ryctgx>-1, x € (nk; Y + 7k).

344. a)tgx <3, x € (_ng nik; arctg 3 + nk);

6)3ctgx—1>0, ctgx>%, x € (nk ; arctg % + 7k);
B) ctg x <2, x € (arctg 2 +nik; m +27k);

1
r2tgx+12>0, tgxzfé, X € (7arctg5 +1‘Ck;% + 7k).

tgx <=3

345. a) tg” x > 9, { , X€ (—g + mik; arctg 3+nk) U (arctg 3+k; g +1k)

tgx >3
tgx <0
tgx>1

B)tg?x <9, tgx e (-3;3), x e (—arctg 3 + 7k ; arctg 3 + 7k);
rtg’x<2tgx, tgx (tgx—2)<0, tgx e (0;2), x e (nk; arctg x + 7k).

6) te>x>tgx, tgx(tgx—1)>0, { xe (—g + k; k) U (% + ik §+ 7k);
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346.

a)
61Y
5
4
3
2
. X
—6m-57-4n-37-27-1x§| 1n 27 37 4n 5% 67
-2
-3
4
=5
—b
B)
61Y
5
4
3
2
. X
—6n-574n-3%-2%-1nf| Ixm 21 3¢ 47 57 61
2
=3
-4
=5
—6
347.
a)
6ty
5
4
»
2
. X
~67-5r-4r-37-25-1nf] 1m 27 3n 47 Sm 6m
-2
=3
4
=5
-6
B)
6ty
5
4
3
2
! X
—67%-5%-4r-37-27-1nfl 17 27 3n 4z 5w 6n
-2
-3
4
-5
—6
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0)

=) W A Oy

X

—67-5m-4%-3%-27-1 1[9
-2
-3
-4
-5
-6

r)

Ir 21 3% 4n Sm 67

X

~6m-57-47-37%-21-1ef)

0)

1x 2% 3n 4% 57 6%

= b s s ooy

X

~67e-5-47e-37-27- 1)
-2
-3
4
-5
-6

r)

=N W A oy

In 2n 3n 4x 57 61

X

~67-5-47-37-2r-1n)
—2
-3
4
=5
-6

in 2n 37 4 5% 6%



3 3 T T 3
348. a) sin (arctg —), arctg — =x,x € (——;—), tgx= —,
) sin ( g4) g ( 5 2) gx=

sin x = i \ll—sin2 , 16 sin’x =9 — 9 sin’x, sin’x = %,

4

. 3 . 3 3
sinx =+ — = sin (arctg —)= —;
5 ( g4) 5

12 12 12
0) cos (arcctg 5 ), arcctg 5 =x,x € (0; m), 5 =ctg X,

12 cosX 2 5 2 144
— = ———, 144 - 144 cos’x =25 cos"x, cosx= —,
5 V1—cos? x 169

cosx =+ E = cos (arcctg E): E;
13 5 13
B) sin (arcctg (,i)), arcctg (71) =x,x € (0,n), — 4_ ctgx, — 4 _ Cf’sx ,
3 3 3 3 sin X

16 sin’x = 9 — 9 sin’x, sin’x = 2 , sinx=+ 3 = sin (arctg (,i)) =3 ;
25 5 3 5

5 5 T T 5
T) cos (arctg (— —)), arctg (— — ) =x,x e (——;—), — — =tgx,
) cos (arctg ( 12)) g ( 12) (2 2) TR

144 12 5
25c08fx= —, cosx=1 — = cos (arctg (— —))= —.
160 13 (arctg ( 12 )

§ 20. Tpuzonomempuueckue ypagnenus

349. a)2cosx+\/_=O, cosx:—ﬁ, x=i%+2nn;
. . 1 W T
0)2sinx—1=0, sinx = —, x=(-1)" = +nk;

2 6

1 i
B)2cosx—1=0, cosx=5, x=ig+2nn;
r)2sinx+«/E:O, sinx:—%, X= —l)k”+§+nk.
350.a)tgx + 43 =0, tgx:—\/g, x:—§+7cn;
6)x/§tgx71=0, tgx=g, x=%+nn;

b

B)ctgx+1=0, ctgx=-1, x=fz + 7tn;
r)«/gctgx—lzo, ctgng, x:§+nn.
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351.a)sin2x:£, =) Eorak, x=(—1F &y K
2 8 2
X 1 X 2n
0)cos(—)=—— — =+ — +2mn, X =+ 27+ 6mn;
3 2 3 3
X 1 X K T K 2T
B)sin — = —, — =(-1) — +nk, x=(-1)"— +4nk;
) YR p (=D ( )3
r)cos 4x =0, 4x = — +mn, x=£+£.
8 4
352. a)sin(7£)=£, dn X o_ Y2 X B
3 2 3 2 3 4
x=(—1) 1 %‘an;
6)cos(—2x):—§, 2x =4+ — +27nn, x=% — +7n;
B)tg(—4x)=£,tg4x=—£,4x=—E + 7n, x=—i+E;
3 3 6 24 4
X X X T T
retg(-——)=1, ctg—=-1, —=——+m, x=—— +2nn.
) ctel 2) g 2 2 4 2
X T X T T T, N
353.a)2cos (———)=+3, ——— =% — +2m, x=% — + — +4mn;
) (2 6) 3 2 6 6 3 3
X T X T X , T _ T T
6) V3tg(=—+—)=3, tg(=+=)=+3, —+—==+mn, x=— +3mm;
VB (S+) w(Gr)= B, S = :
B)2Sin(3x7%)=7«/5, 3x7§= S Ik
x:(,l)kﬂ £+£+ﬁ~
12 12 3
Dsin(~-Z)y+1=0, =X - T iom x=- =L +4m
2 6 2.6 2
354. a)cos (L -2x)=—1, 2x— ~=q+2m, x= > +m;
6 6 12
T X X T
oO)tg(———=)=-1, ———=—+mn, x=n+2nn
)g(4 2) 2 4
. T X X I k+1
B)2sin(———)=+3, — —— =(— 1 + mn,
y2sin(T-2) =3, S -2 D)
x=(71)lﬁlﬁ +4—3TE + 4mk;
b3 I T T T 27n
r)2cos(——3x)=+42, 3x—— =+ — +2nn, x=1t— + — + —
) (4 ) [ 4 4 12 12 3
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355.a) 3sin’x—5sinx—2=0, sinx=

HE IOAXOOMT.

. 1
sinx=——, X=(71)k+1arcs1n§ + 7n;

-10£+4100-4-3-3 -5%4

W | —

6) 3 sin?2x + 10sin 2x +3 =0, sin 2x=

>

6 3
arcsin1
—5-4 a2
sin 2x = > HE TTOXO/MT; sin2x:—l, X:(—l)kﬂ e n—k;
3 2 2
. . . —11+4/121+4-4-3 —-11%£13
B)4sm2x+11s1nx—3=0, sinx = = S
8 8
sinx=ﬂ HE [TOIXO/IHT; sinx=%, x=(—= 1)1 arcsin%+1m;
X -3++49-4-2-1 +1
r)2sin2if3sin£+l=0, sin — = 3 9 =3 N
2 2 4 4
sin£=ﬂ=l, i=£+27‘m, X =1 + 47n, sin£=l,
2 4 2 2 2 2
3:(,1)‘(54.751(, X= 71)1‘2 + 27k,
2 6 3
—1x414+4-6-1 -1&£5
356. a)6coszx+cosx—l=0, CoS X = = S
12 12
1 2 1 1
coOSX=— —; Xx=*—x+27N, cOXX= —, X=d=arccos — + 27n;
2 3 3
6)2c0s2 3x—5c0s3x—-3=0, cos3x= S+7 HE ITOJXOJIHT,
cos3x:—l, 3x:iﬂ +2nn, x == 7 +2£.
2 3 9 3
5 1+5
B) 2 cos” x—cosx—3=0, cosx:THe MOIXOMUT, COSX=—1, x=m+27n;

-3-5
4

X X X
r)2 cos’ 3 + 3cos E —-2=0, cos ? = HE IOAXOJIMT,

cosi=l, i=i£+2nn, X =% 1+ 67n.
3 2 3 3
357. a)ZSinzx+3cosx:0, 2-2cos’x —3cosx —2 =0,

1 21
COS X = HE MOIXOIUT, COSX = 5 Xx=% 5 + 27mn;

0)8 sin2x +cos 2x + 1=0, 8 — 8 cos’x + cos 2x + 1=0,
8 cos’X — cos 2x — 9 = 0;
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cos 2x = 1417 HE MOAXOANT, c0Ss2Xx=-—1, 2x=nt2nn, x= g + 7n;
B) 5 cos’x + 6sinx—6=0, 5—5sin’x +6sinx—6=0,
+36-4-5. +
5sin’x —6sinx + 1 =0, sinx 6£v36 451:3_2,
10 5
. T . 1 |
sinx=1, x=— +2nn, sinx=—, x=(-1)"arcsin — + mn;
2 5 5
r) 4 sin 3x+cos23x=4, sin®3x — 4 sin 3x+3=0, sin3x =23 He NOAXOJHT.
sin3x=1, 3x= 2~ +2m, x=% + 20
2 6 3
358.a)3tg’ x +2tgx—1=0, tgx= _1;2 =§, x=arctg%+nn,

tgx=-1 x=— = 4 m;
> 7 >

6) ctg? 2x — 6 ctg 2x +5=0, ctg2x =15, 2x=arcctg 5+ mn,

Z&g5+n_n’ctgzle’ 2x=2L 4m, x=2+ .
2 2 4 8 2
- 1
B)2tg’ x+3tgx-2=0, tgx= 34+5 T X =—arctg %‘*‘nn,

tgx=-2, x=-—arctg2+nn;

X X ) X X
r7ctg® = +2ctg — =5, Tetg? = +2ctg = —5=0,
)7 ctg 5 g7 g3 g

b
+ 7tn, x=75 + 27n,

NG

x x
2 7 2
X X 5 5

ctg — = ——— = —, 5=arcctg;+nn, x=2arcctg7 + 2mn.

359.a)(sinxf%)(sinx+1)=0, sinx = —, x=(71)k%+rck,

I\)|»—‘

. b
sinx=-1, x=- E + 27n;

6)(cosx+%)(cosx—l)=0, cosx;l, x=i% +27n, cosx=1, x=2nn;

B) (cos x — Q)(sinxﬁ-ﬁ):O, COS X = Q, x=% 2 + 2mn,
2 2 2 4
sinx:—ﬁ, x:(—l)"JrlE + mn;
2 4

r)(l+cosx)-(«/§sinx—l):0, cosx=-1, x=mn+2nn,

b o

sinx=7, x=(-1)"= + nn.
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360. a) sin x + \/g,cosx=0, tgx=7x/§,cosx;é0, x=f§ + 7n;

0)sinx+cosx=0, tgx=-1;cosx#0, X=f§+nn;
B)sinx—3cosx=0, tgx=3,cosx#0, x=arctg3+ mn;
r)«/gsinx+cosx=0, tgx=—T3,cosx;é0, x=—%+nn.

361. a)sin2x+sinxcosx=0, sinx (sinx +cosx)=0, sinx=0, x=nrn,
sin X + cos x =0, x=f%+nn;

6)\/5 sin x cos X + cos> x =0, cosx(«/g sinx+cosx)=0, cosx=0,
x=£+7‘cn, \/gsinx+cosx=0, X:—§+nn;

B)sin2x=3sinxcosx, sinx (sinx—3cosx)=0, sinx=0, x=7n,
sinx—3 cos x =0, x=arctg 3+ 7nn;

T) \/E c0s’X = sin X cos X, cosx(\/g cosx—sinx)=0, cosx=0,

T
2
362. a)sin®x+2sinxcosx—3cos’x=0, tg®x+2tgx—-3=0, tgx=-3,

X =

. I
+ 7n, ﬁcosx—smx=0, tgxz«/g, x=?+nn.

x=—arctg3+7mn, tgx=1, x=%+nn;
6) sin®x 4 sinx cos x + 3 cos’x =0, tg’x—4tgx+3=0, tgx=23,

x=arctg3+mn, tgx=1, x= + 7n;

T
4
B) sin®x +sinx cos x —2 cos’x =0, tg®x+tgx—2=0,

-1+£3

b
tgx = R tgx=1;x=z+nn, tgx=-2, x=arctg2+ nn;

T) 3sin® x + sin xcos x-2cos’” x =0, 3tg2 x+ttgx—-2=0,cosx#0,

_ -1#41+432 -1%5

7
tg x = , tgx=-1, x==7 + 7o,

6 6

tx=E X = arct 2+1m
g 3’ g 3 .

363. a)sin23—xf£=sinxfcosz3—x+l, 17£71=sinx,
4 2 4 2
sinx=—£, x=(— D" I 4k
2 4

6) cos’ 2x — 1 —cos x = 73 - sin® 2x, cosx—fg, x== S?TE +27n.
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364, a)sinx=—, xe[0;n] x=~ %, B 7n
2 6

6 6 6
4 2 2 4
6)cosx=fl,xe[72n;3n]; X=7—Tc;f—n;—n;—n;8—n.
2 3 3 3 3 3
. 2 k T
365.a)sm3x=7, xe[0;2n]; 3x=(-1) Z+Ttk;
o X 3% 9m llm 7m 9% _mor 3n ln 17 9%
47 47 47 47 47 4° 1274747127 127 12
3 T
6)cos3xfT,xe[—n;n]; 3x=14 — +27n;
o B3t ln o molm Bno Bn ln o lin 13
6 6" 66 6 18° 187 187 187 18
X 3 X b
B)tg— =—, xe[3m3n];, —=— +mn
)g2 3 [ ] Y
T St © Tn
X=— +21n, X=—7+ — —;
3 3 3 3

ax— o, In Um 15t 3¢ Tn lln 15w

47 47 4 4° 16716 16 ~ 16

366.a)sin3x=7%, X e [~ 4: 4]; 3x=(71)k+1%+nk;
x=(-pet Zo o m SmTn
18 3 6" 6 6

0)cosx=1, x € [~ 6;16]; x=2nn, x=0;2m; 4m.
367.a) sin % =0, x e [-12; 18], % =mn, x=- 2m; 0;2m; 4m;

0)cos3x= _;/E,xe[lﬂ], 3x:i%+2nn,
T 27mn Ilx 19% 5 13 7
X=t — + T, X= =T — 7T 7.
4 3 12 12 12 12 4
368.sin(2x—£):—1, 2x—£:—£+2nn, x=— = +m.
4 4 8
n n In T b
a)x=—;06)——; —; B)——; I)— —.
) 8 ) 8 8 ) 8 ) 8
369.005(5— 2x):l, 2x—£:i£+2nn, x:£+nn, X = 7In.
3 2 3 3 3
a) = 6)0;£;n;ﬂ; B) — 2—n; r)72;0;3
3 3 3 3 3 3
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370.2) V16-x2sinx =0, |x|<4, x=4, x=-4,

sinx=0, x=mnn, n=0,+ 1.
OtBer: x=%24;x=mn,n=0,%1...

0) V7x—x2(2cosx—1)=0, 0<x<7, 7x—-x>=0, x=0,x=7,

2cosx—1=0, cosx:l, X:E, X:Sl‘
2 3 3
T 5T
Ortger: x = 0;—;—7.
3°3

371.a) (V2 cosx— 1)- V4x2 —Tx+3 =0, 4x>—Tx+3>0,
7+1

3 T
x> —— =1, x< —, «/Ecosx—lzo, x=1x — +2nn.
8 4 4

(X ==

OTBeTZXZI,X:%,X:— ; +2nn. n=+1;+£2;+£3...

I
4

I

6) (2sinx—v3W3x2-Tx+4=0; 3x*—Tx+420; xSl;xZ%

2sinx-x/_:0,sinx=g, x:2%+2nk;x:§+2nk;k:il,ﬂ,...;

3X2—Tx+4=0 XZI;X:%.
Ortser: 1; %;23—n+27ck;§+2nk;k =+1+2;...

372.a)tgx—2ctgx+1=0, tg’x+tgx—2=0,

tgx=-2, x=—arctg2+mn, tgx=1, X:% +m;
1
tgx+5 ) _
0) S cosix 2tg’x—tgx—3=0,
1+5 3 -
tgx=—— ==, x=arctg = +7k, tgx=—1;x=— —+ 7k;
" 3 AR 20 g 1
- 1
B)2ctgx—3tgx+5=0, 2ctg’x+5cigx—3=0, clgx = —— -
1
X = arcctg 5 + 7tn, cth:—3, X:—arcctg3+nn;
1
7—ctgx B R ) B
2 4 = §inZx > /—ctgx=4ctg'x+4, dctgx+etgx-3=0,
ctgx = ikl =i X = arct i-!-rcn ctox=—1 X=f£+7m
g 3 43 g n , g s 1 .



373. a) 2 cos’ % + \/5 cos§=0, cos%(Zcos%+ «/§)=0,

cos£=0, 3=£+nk, X =1+ 27k,
2 2 2
COS=£, i=i5—ﬂ+2nn, x=ﬂ:§7r + 47n;
2 2 6 3

N

L
Zy=+ X2
6) 2

>

6) 4 cos® (x — %)73=0, cos (x —
== + 2mn, x:%+2nn,x:2nn,
=t

2 4
+2nn,x=n+2nn,x=7§n+2nn, x=? + 7tn, X = 7n;

B)\/gtg23xf3tg3x=0, tg3x(x/§ tg3x—-3)=0, tg3x=0,

mn b T 7n
3x=mn, x=—, tg3x=43, 3x=— +mn, x=—+—;
3 & [ 3 9 3
1

r)4sin’ 2x+ —)=-1=0, sin(x+ —)=%—,
) ( 3) ( 3) 2

i i i T mn
2x+ =)=(-1)"= +nn, x=(-1)" -+ =,
( 3) (-1 : (-1 56 2
2)(4-£=(71)“H£+7'm,x=(71)n r_r,m

3 6 12 6 2
374. ) sin® x — 12_2ﬁ -sinxf?m/z =0, sinX =06, peUICHUII HET.
sinx—fﬂ, X=(71)k+1£ + nik;

2 4

3
cos x—2 \/E =0, cosx=4, He IOIXOIuT.

ﬁ 5m

6) cos® X —

cosxX=— —, x=+=— +27un.
2 6

375. a) sin 2x = cos 2x, tg2x=1, cos2x#0, 2x=§+fm, x=%+n—2n;
6)x/§sin3x=cos3x, ctg3x=\/§, sin 3x # 0, 3x=%+nn, x=%+%n;

. X X X X X T 2
B)sin—=+4/3 cos—, tg—=+/3, cos — #0, — =— +mn, x= — 7+ 27n;
) 2 \/_ 2 g2 \/_ 231é 2 3 3
r)\/gsin17x=x/gcos 17x, tg17x=\/§, cosl7x #0, 17x=§+nn, x=%+ %
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376. a) 2 sin” 2x — 5 sin 2x cos 2x + cos’ 2x = 0,
28 2x—5tg2x +1=0, cos 2x # 0,

5-J17 1 5-Vi7 , m 1 5+317  m

tg 2x = , X= — arct , X = —arct,
& 4 2 & 4 2 2 & 4 2

0)3 sin® 3x + 10 sin 3x cos 3x + 3 cos > 3x =0, 2sin x cos 3x =—

_ —10+v100-4-3-3 _-10+8
6 6

| W

s

3tg? 3x + 10tg 3x + 3 =0, tg3x

5

1 1 1 1 1 1
tg 3x=-3; x= —arctg(-3) + —nn, tg3x=-— —;x= —arctg(— —)+ —mn,
g 3 g(-3) 3 g 3 3 g ( 3) 3
6x=(— 1! L aresin 2 + ™
6 5 6
377.a)sin23=3cos2£, coszi:l, cosi=i l,
2 4 2 2

x=i23—n + 47n, x=i4Tn +4nn;

0) sin? 4x = cos” 4x, tg2 4x=1,cos4x #0, tgdx==*1,
n

4x=£+nn, x=l+—, 4x=7£+nn, X=— = +m.
4 16 4 4 16

378.a) 5sin’ x — 14 sin x cos x — 3 cos” x = 2,
3 sin® x— 14 sinx cos x — 5 cos> x = 0, 3tg2x714tgx75=0,cosx¢0,

tgzxz 7_+8

=5, x=arctg 5+ 7k, tgx=f%, X=-— arctg%-t-nk;
6)3sin2xfsinx cosx=2, sin’ X —sin X cos X —2 cos’ x = 0, tgzxftgx72=0,
cosx#0, tgx=2, x=arctg2+mn, tgx=—1; x=7§+nn.

B) 2 cos’X — sin x cos X +5 sin’x =3, 2 sin®x— sin x cos X — cos® x =0,

2 tg’x—tgx—=1=0, cosx#0, tgx =1, x=§+nk, tgx=—%, X= —arctg%+rck;
r)4sin2x725inxcosx=3, sin’x— 2 sin x cos X — 3'cos’ X = 0,

tg? x-2 tgx—3=0, cos x £0, tgx=1, x= —%+ nk, tgx=3, x=arctg3+mk.

379. a) \/5 sin x cos x + cos® x =0, cosx(«/g sin X + cos x) =0, cosx =0,
b1
2
6)2sinzx—3sinxcosx+4coszx:4, 3sin X cos x =2 — 2 cos’ X,

3sin x cos x = 2sin’ X, sinx (3 cosx—2sinx)=0, sinx=0, x=nmn,

X = + mn, x/gsinx-%cosxzo, \/gtgx=—1, tgx=g, ——%ch;

. 3 3
3cosx—2sinx=0, tgx= E,cosx;ﬁO, X = arctg E + 7n.
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380. a)3 sin? 2x — 2 = sin 2x cos 2x, sin® 2x — sin 2x cos 2x — 2 cos® 2x = 0,

tg?2x —tg 2x —2 =0, cos’ 2x £0, tg2x =2, 2x =arctg 2 + 7n,

X = larc‘[g2+ n—n, tg2x=-1, 2x=— x +7mn, x=-— Ty —
2 2 4 2 2

0) 2sin® 4x — 4 = 3 sin 4x cos 4x — 4 cos’ 4x = 0, 2+2 cos’ 4x—4=3 sin 4x cos 4x,

2sin® 4x + 3 sin 4x cos 4x =0, sin 4x (2 sin 4x + 3 cos 4x) =0, sin4x=0,

4x=mm, x = %, 2sindx+3 cos4x =0, 2tgdx=—3,cos 4x #0,

1 3  mn
X=— —arctg — + —.
4 2 4

381.a) sin’ X 3= sin x cos x , 2sin? X sin x cos X3 cos’ i:0,
2 2 2 2 2
2 th% +2tg % +3=0,cos % # 0, pemeHuii HeT;

§) 3sin2£+4 cos23 =3+ 43 sini cosi, 00521—3 3 sini cosizo,
) 3 3 J_ 3 3 3 [ 3 3

3n
2

N a

X X X X
cos — (cos — — 43 sin—)=0, cos — =0, + 37n,
3 ( 3 [ 3) 3

w | =

+mn, X =
X X X X

cos — — 4/3sin — =0, ctg — =43 ,sin — #0,
3 3 & 3 3 ?

+ 37n.

]

X T
— = — +t71n,Xx=
3 6

SR

382. a) sin (g + 2x) + cos (gf2x)=0, cos 2x +sin 2x =0,

tg2x=—-1,cos 2x #0, x=-=L + 7n, x=—ZL +Tc_n;
4 8 2
0) 2 sin (m — 3x) + cos 2n—3x) =0, 2sin3x+cos3x=0,
1 1 1 1 nn
tg3x=—'—,co83x#0, 3x=-—arctg — +mn, x=— — arctg — + —.
g 2 ? & 2 3 ; 2 3

383.2)cos (=~ 2 )3 cos(m— ~)=0, sin~ +3cos ~ =0,
2 2 2 2 2

tg%:—&cos%;éo, %:—arctg3x+rcn, x =—2 arctg 3 + 27n;

6) V3 sin(m— —)+3sin(=—-=)=0, /3 sin — +3cos — =0,
3 2 3 3 3

tg%Z—x/g,cos%;éO, X =-—m+ 3nn.

. . T
384.2) | s1nx|=|cosx|, sinx=+ cos x, tgx=t1,cosx#0, x=iz + 7tn.
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0) | sin2x| = | ﬁcos2x|, sin 2x =+ «/§c0s2x, tg2x =+ ﬁ,cost;ﬁO,
2x=i£+nn, X=xz +E.
3 2

I
6
385. a) sin (2x — %)+cos(l37n72x)=0, sin (2x — %)-Fcos (2x - %)=o,

s T T mn
S =— —4+m, x=—— + —;

Tl', b
tg(2x— —)=-1,cos 2x— —)#0, 2x —
el 6) ( 6);‘ﬁ 6 4 24 2

AT
3

T

. X b1 X . X X b1
0)sin(— + —)= +/3 cos —), sin(— + —=)=4+/3 cos(— + —),
ysin (2 + 2)= V3 cos S sin(S+ )= V3 eos (S + )

X

X T X T T _ T
tg(— + —=)=+3,cos(— + —)#0, + — = —+7an; Xx=2nn, X =27n.
g(5 + )= VBcos (S + )% T3

386. a) sin’x—5 cos x=sin x cos X — 5 sin x, sin x (sin x + 5) — cos x(sin x+5) = 0,
(sinx+5) (sinx—cosx)=0, sinx—cosx=0, x=%+nn;

6) cos® x — 7 sin x + sin x cos x =7 cos X, cos X (cos x—7)+sin x (cos x — 7) =0,

(cosx—7)(cosx+sinx)=0, cosx+sinx=0, x=f%+nn.

.2 T . T 2 2
387. a)sin x+cos(37x) s1n(37x)f2cos X, tg° x+tgx—2=0, cosx#0,
tgx=—-2, x=—arctg2+nn, tgx=1, x= %"‘TCH;

6) sin 3x + 3 cos® 3x — 4 sin(§+ 3xjcos(g+ 3xj =0,
sin® 3x + 3 cos? 3x + 4 sin 3x cos 3x = 0, tg23x+4tg3x+3=0, cosx #0,

tg3x=-1, x=-——+—, tg3x=-3, x=—%arctg3+%k.

B) sin® x 4 2 sin (1 — x) cos x~ 3 cos > (2n—x) =0, tg?x+2tgx—3=0,

cosx#0, tgx=-3, x=—arctg3 +mn, tgx=1, x=§+nn;
.2 . .2 kY4
r) sin® (2n — 3x) + 5 sin (1 — 3x)cos 3x + 4 sin (773x)=0,

1
tg’3x +5tg3x+4=0, tg3x=—4, 3x:—arctg4+nn,x:—§arctg4+ %,

tgx=—1, 3x:—£+nn, x=_ % 4 m
4 2 3
388. a)3sin’ = +sin — sin (= ~)=2,
2 27 2 2
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sin’ x + sin icos x —2cos’x=0, tg2 x +tg x —-2=0, cos x #0,
2 2 2 2 2

—arctg2+nn, x=-2arctg2+2nn, tg — =1

s

X
2

x

2

6)2 cos® = —3sin (1— > )cos (2n— =)+ 7 sin >

) 5 ( 2) ( 2)

4sin2£f3sin£cosifcoszi=0, 4tg2373tg371=0,
2 2 2 2 2 2

cosx#0, tg

3+5
— =1, +mn, x=
8

x x_I
2 2 4

x = —arctg % + 7n, x=—2arctgi +27n;

B)4COSZ(§+X)+\/§Sin(37n7X)Sin(TE+X)+3COSZ(TE+X)=3,
sin? x + V3 sinx cos x=0; sinx(sinx+\/§c0sx)=0, sinx =0, x=nmn,

. b
sinx + 43 cosx=0, tgx=f\/§,cosx¢0, x=fg + 7n;

. 3 3 .
r) 3 sin® (x — TR)—ZCOS(?TE-!-X)COS(Tc+x)+2smz(x—n)=2,
cos 2 x + 2 sinx cos x = 0, cosx (cosx+2sinx)=0, cosx=0,

. 1
X = g +mn, cosx+2sinx=0, tgx=— %,cosx;ﬁO, X = —arctg E + 7.

389. a)25in2(7t+x)75005(g +x)+2=0, 2sin®x+5sinx+2=0,

. . T
sin x = HE MOAXOAUT. SinX== —. X=(— 1)k+1 G + mk;

o
2
6)2coszx+5cos(§fx)f4=0, 2sin’ x=5sinx +2 =0,

. 5+3 4 I
smx:THenogxonm. sinx= —, X:(—l)k g+nk;

A
2
B)2COSZX+SiI1(§7 X)—1=0, 2cos’x+cosx—1=0,

cosx=ﬁ=—1,x=n+2nk, cosx=l,x=_£+2nn;
4 2 3
r) 5—5 sin (3 (1 —x)) = cos® (m—3x), 5—5 sin (31 —3x) = cos’ 3x,
sin“3x — 5 sin 3x + 4 = 0. sin 3x = 4 "He mogxoAuT. sin 3x = 1.
3x=E+2nn, x=£+2in.
2 6 3
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390. a)2tg’2x+3tg(n+2x)=0, 2tg’2x +3tg2x =0,

tg2x (2tg2x+3)=0, tg2x=0, 2x=mn, x= %, tg2x:—%,

3 1 3, mn
2x =—arctg — +mn, x=- — arctg — + —;
2 2 2 2

6)tg23x—6ctg(§ —3x)=0, tg?3x—6tg3x=0, tg3x (tg3x—6)=0,

nn 1 nn
tg3x=0, x=—, tg3x=6, x=— arctg6+ — .
& 3 & 3 & 3

3n X X X
391 a)3t? > —2ctg (= + Xy_1=0, 3t X +2tg X —1=0,
)3tg > g(2 2) g7 g

-1-2 X b1 T X
=——— =1, —==+4nn, x=——+2nn, tg —
3 2 4 2 2

1
tg , x=2arctg g + 27n;

1
3

0 |

6)3tg24x—20tg(§ 4x)=1, 3tg?dx—2tgdx—1=0,

mn 1 1 mn
— arctg — + —.
4 3 4

b1
tgdx=1, x= — + —, tgdx=- X=-—
g 1 2 g

!
3’
392. a)tg(n+x)+2tg(§+x)+l=0, tgx—2ctgx+1=0,

tg2x+tgx—2:0, tgx=-2, x=—arctg2+mn, tgx=1, x:%+nn;

0) 2 ctg x-3 ctg(g—x)JrS:O, 2ctgx—3tgx+5=0, 3tg’x—5tgx—2=0,

5++/25+4-3.2 5+7

1 1
tgx= =="——, tg x=2, x=arctg2+nn, tgx=—, x=—arctg— +nn.
g 6 6 g g g 3 g 3

393. a)sin’x + cos® 2x + cos’ (37“ +2x)+2cosxtgx=1,

sin’x+cos? 2x +sin*2x +2'sinx— 1 =0, sin’x + 2 sin x =0, sin x (sin x+2)= 0,
sinx =0, x = 7n;

6)20052xfsin(xf§)+tgxtg(x+ §)=0, 2cos’x+cosx—1=0,

-1-3

1 i
cosx=T=71, X =7+ 27n, cosx=5, x=i§+2nn.

394, a)sin 2x<—. 2xe(c L& +2mm: T 4 2m), x € ( 2F +an: 2~ + ),
2 6 6 12 12

1 1 1
0)3cosdx <1, cosdx< E , 4x € (arccos 5 +2mn.; 21 — arccos 5 + 2mn),

1 1 m T
X € (—arccos — + —; —
4 3 2 2

1 1 mn
—arccos — +—);
4 3
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B) cOs 3x > ﬁ n  2mn_ m | 2mn
2

, 3xe f—+2nn—+2rm xe(- —+—; — + —
( 6 6 ) ( 18 3 18 )
-1

. . 1 1
r) 7 sin X 1, sin R s x €(—arcsin — + 2mn; arcsin — +27n + 1),
2 2 7 7 7

X € (—2 arcsin % + 4nn; 2 arcsin % +27n + 4nn).

395. a)sin (2x —g )> %, 2x — % € (arcsin % + 2mn; T — arcsin % + 2mn),

X € (larcsin 1 + L + mn; = larcsin 1 + mn);
2 3 6 3 2 3

6)cos(£fx)<£, e e(® 4 2m: 1T 4 om), x e (F42mm; 2k 2mn):
4 2 4 4 4 2

b 1 b 1 1
B)cos (B3x— —)>— —, 3x- — € (—arccos (——) + 2nn; arccos (—— ) + 2nn),
) cos ( 6) 1 p ( (4) (4) )

2mn 7w 2mn
X — — —arccos (—— ) +——; — + —arccos (—— ) +——
G 535 G 50)
. 3m V3 3n V3
r)sm(—-—-x)< —, sin (x — — - —,
)sin (Z=—x) < = x==")>==
3n 4n 3n 4n | 3n

x——e(——+2n — +2mn), xe(——+— 2mn; — + — +27n).
4 3 3 3 4 3 4

396. a)sin’x—6sinxcosx+5cos’x>0, tg®x—6tgx+5>0,cosx#0,

tgx<l1,tgx>5, xe(—§+fm;%+nn), (arctg5+rm;%+rm);

6) sin’x —6sinx cos x + 5 cos’x <0, tg?x—6tgx+5<0, tgx e (I;5),

X € (% + 7n; arctg 5 + 7n).

4 [ T
397. a)y=sinx+ —coszx, cos’ x>0, cosx=0, x:5+nn.

O6nacts 3HaueHn# QyHKImu: { — 1,1},

0)y=cosx+ \J—sinzx, sin’x >0, sinx=0, x=nn.

Obnacte 3HaYeHui Gynkuun: { — 1, 1}.
398. a)y=cos3x+ cos?3x —1 =cos 3x + vV—sin®x , sin’x >0, sin-3x=0,

X = % . Obnactp 3Havenunii gpynkuun: { — 1; 1}.

0) y =sin2x + Vsin?4x —1 =sin 2x + \—cos’4x , cos’4x >0, cos4x=0,

X = + 711 . OOnactp 3HaUeHUN QYHKIHH: {— - 7 ¥

|3

L 1
4 4
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I'nasa 3. [IpeoOpa3oBanue
TPUTOHOMETPUYECKUX BbIPasKeHHI

§ 21. Cunyc u kocunyc cymmol apzymeHmos

399. a)sin 105° = sin (60° + 45°) = sin 60° cos 45° + sin 45° cos 60° =
B
2 2 2 4 7

6) cos 105° = cos (60° + 45°) = 1 Q - ﬁ Q = M
2 2 2 2 4
400. a) sin (o+f)—sin ocos f=sin acos 3 + sin Bcos a — sin acos B=sin B cos a.

Vel

. 1 . . . 1 .
6)sm(E +0)— — sin o =sin I cosa+cos = sino— — sina="> cosa.
3 2 3 3 2 2

B) sin a sin  + cos (o + B) = sin a sin  + cos a cos B—sin a sin f = cos a cos .

N T

T . . .
rycos(oo+ —)+ — sina= — cos o — — sin o + — sin =—— cos a..
4 2 2 2 2 2

401. a) sin (o + B) + sin (— a) cos (— ) = sin o cos P.

sin o, cos 3 + cos a sin 3 = sin § cosal. TOMKECTBO HEBEPHO.

0) cos (a + B) + sin (— o) sin (— B) = cos a cos P.

cos (a+P)+sin (—av) sin (—ff)=cos a cos § — sin a sin B+ sin o sin B = cos o cos
402. a) sin 74° cos 16° + cos 74° sin 16° = sin (74° + 16°) =sin 90° = 1.

2
=

B) sin 89° cos 1° + cos 89° sin 1° = sin (89° + 1°) =sin 90° = 1.
r) cos 178° cos 2° —sin 176° sin 2° = cos (178° +2°)=—1.

0) cos 23° cos 22° — sin 23° sin 22° = cos 45° =

403.a)sinE cos =~ +cos ~ sin —— =sin(E + l)=sinE = —2
5 20 5 20 5 20 4 2
0) cos Ecos o — sin 2 sin o =cos(ﬂ+5—n)=cosn=71.
7 7 7 7 7 7
B) sin T cos Ve +cos - sin /'y =sin(1 + m)=sin(l + &)=O.
12 12 12 12 12 12 12 12
2n T .2t .om 27 b1 b 1
r)cos — cos — —s8in — sin — =cos(— + —)=cos — = —.
15 5 15 5 15 5 3002

NG

1 . . . . .
404. a) — cos x+— sin x=sin (E +x). sin X cos x+cos— sin x=sin (E +X).
2 2 3 3 3 3

0) 1 cosxf—3 sinx =cos (x + E).
2 2 3

405. a) sin 5x cos 3x + cos 5x sin 3x = sin 8x, sin (5x + 3x) = sin 8x;
6) cos 5x cos 3x — sin 5x sin 3x = cos 8%, cos (5x + 3X) = cos 8x;
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B) sin 7x cos 4x + cos 7x sin 4x =sin 11x, sin (7x +4x) =sin 11x;

T) cos 2x cos 12x — sin 2x sin 12x = cos 14 x.
406. a) sin 2x cos x + cos 2x sinx =1, sin3x=1,
no 2mn

6 3

3x=£+2nn, X =
2

0) cos 3x cos 5x = sin 3x sin 5x, cos 3x cos 5 X — sin 3x sin 5x =0,

cos 8x =0, 8x=£+nn, x=l+n—n.

2 16 8
407.a)sin6xcosx+cos6xsinx=%, sin 7x = %
Tx=(-1¥ +7tk x=(— 1 & 4 T

42 77

. . 3 3
6)cos5xcos7x—sm5xsm7x=—T, c0s12x=—7,
12x=i5—ﬁ+2nn, x=i5—ﬁ+E.

6 72 6
408.sint:§, 0<t<£, cost:i.
5 2 5

a) sin(£+t)='sinE cost+sintcos£=£ : i+l . E=Q+

3 3 3 2 5 2 5 5
6)(:03(E +t)=7sint=fi' B)sm(E -H)—cost:i

2 5’ 2 5
r)cos(z -5-‘[)=cosE cos t—sin ~ sint=l-if ﬁ

3 2 5 2
409.cost=—i, £<t<n sint=£.

13 2 13
a)sin(t+ —)=sint — Jrcostl:—3 2y 5 1.
2 2 1 132

3n 2
0)cos (t+ —)=sint= —;
) cos ( 2) 3

533 12

T
B)cos(t+—)—costcos—— sintsin — =— — — - — —=
6 6 13 2 13 2

r) sin (t+ 37T5)=—c0st=
410.cosoc=l—5, cos =
17
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0<B<£ sinoc=i
2 17

2.
=]
™
Il

a) sin (o + ) = sin acos B + sin Bcos o = % .

6)cos(a+B)=cosacosB-sinocsinB=i-—f—~— = =_—

2
(9]
—
~
()]
(o]
()
(o]
()]

411.sinoc=icos[3=—E £<a<n,£<ﬁ<n
5 17 2 2
cosoc=fE sinf=—
5’ 17"
. . . 4 15 8 3 84
a) sin (o + =smnocosPB+smpPcoso=—-(——)+ — - (—— =——
) sin (a0 + B) p p s Ot e %5

0) cos (a+P) =cos o cos B —sin o sin = %

412. sina:i, sin:—ﬂ,0<(x<£, 3—n <B<2n
41 41 22

40
coso=—, cosf=—.
41 41
9) (40 9-40 9+40 _ 1519
sin (at+B)=sin a cos B+sin fcoso=| — | —| —| = . =— ;
41 41 41 41 1681
. . 40 40 20
0)cos(a+PB)=cosacosP—sinasinf=— i+i =720

41 41 41 41 1681
|

413. a) sin 75° cos 75° = T

. 1 . . 1 . 1 . 1
sin 75°cos75°:5 (sin 75° cos 75°+sin 75° cos 75°):E sin 150015 sin 3O°:Z;

RER

6) cos” 75°-sin’ 75°-sin75°sin75°=cos(75°+75%)=cos 150°= — cos 30° = = 7,

B) sin 105° cos 105°=— —, sin 105° cos 105° = % (sin 105° cos 105° +

I

+sin 105° cos 105°) =sin 210° =— % sin 30° =—

E

NG

r) cos® 75° + sin® 75° = 1.

414. a) sin 2x = 2 sin X cos X,

sin 2x = sin (x + X) = sin X cos X + sin X cos X = 2 sin X ¢oOs X;

0) cos 2x = cos’ x —sin 2 x,

cos 2X = cos (X + X) = cos X cos X — sin x sin x = cos® x — sin > x.

415. a) sin (o — ) =sin o cos f — cos a sin B,

sin (o — ) = sin a cos (— B) + cos a sin (— ) = sin . cos  — sin B cos a;
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0) cos(o— ) = cos o cos B + sin a sin f,
cos(a+(—f)) = cosacos (—f) — sin asin (—f) = cosacosP + sinasinf.

V2 o2

416. a) BN sin X + BN cosx=1, sin% sin x + Q cosx=1,

cos(xf£)=1, xf£=27tn,x=£+27m;
4 4 4
1

0)sinx+cosx=1, sin(x+

)=

S

T
4

=(-1* £+Tcn x=(-DF

|§| 4>|:-1

1 . b LT
B) cosXx— — sinx=1, cos — cosx—sin — sinx=1,
2 2 6 6
x+£=2nn, X=7£+2ﬂin;
6 6
. 3 1 . 1
r «/gcosxfslnx=l, —— COSX— — SinxX= —,
) 2 2 2
x+£=i£+2nn, x=+ 2 T om.
6 3 3 6

417. a) sin x cos 3x + cos x sin 3x > %, sin 4x > %,

5 5
ax e (Z v2m; 2E tom)xe (= + 20, 22 T,
6 6 24

2 24 2

6)c052xcos5xfsin2xsin5x<fl, cos7x<f%,

7x € (m— arccos % + 27tn; 7 + arccos % + 27n),
T 1 1 2mn = 1 1 27n
x e (— - — arccos — +——; — + — arccos — + —);
7 3 71 7 7
B)sinxcosi-%cosxsiniﬁ—g, sin — <-— g,
2 2 7 7
3x .2 2 4mn
— € [-m+arcsin — + 27n; —arcsin — + —1,
7 7 3
2 .2 4 2 2 4mn
X € [-—m+ — arcsin — + — ©tn; —— arcsin — + ——;
3 3 7 3 3 7 3
X X X . X «/5 3x \5
r)cos — cos — —sin — sin — > —, cos — > —,
2 2 4 2
8 8
3x (f—+27m—+2rm) xe(f—+ﬂ,—+ﬂ)
4 4 4 3 3 3 3

82



§ 22. Cunyc u xocunyc pasnocmu apzymeHmos
A . G 1

418. a) sin (60° — ) = sin 60° cos B — cos 60° sin 3 :T cos B — 3 sin f3.
o V3 1

0) cos(P —30°) = cos PBcos 30° + sinf sin 30° :7 cos B+ 3 sin .

. . . 3 . 1

B) sin(a — 30°) = sin acos30° — sin30°cos o0 = — - sina + B cosa..
. . 1 3 .

T) c0s(60° - o) = cos 60°cos o + sin 60°sin oL = £y cos o +T sin a.

419. a) sin(s—nfoc)f L cos oL = sin o cos oL — sin o cos EL

6 2 6 6

V3 1 V3

1 1 . .
— —cosa= — cosa+7 s1noc—zcosa=7 sin o.

2
0) ﬁ coSs 0—2 cos (a—% )= ﬁ COS 0—2 COS 0. COS %—2 sin o sin % =—sina.
B) 73 sin(>t+cos(ocfS—TE )=£ sina+cosal cos STE + sin o sin S?TE = % cos a.

T) «/E sin ((xfg)fsin a=«/§ sin o, cos %7«/5 cos o, sin % —sin o =—cos a.

420. a) cos (0—P)—cos a cos f=cos o cos B+sin a sin f—cos o cos f = sin a sin
0) sin(a+P)+sin (a—P)=sina cosP+sinf coso+sina cosp—sinf coso=2sin o cos B
B) sin o cos 3 — sin (o0 — 3) = sin o cos 3 — sin a cos B + sin 3 cos o = sin § cos o
r) cos (0—P)—cos (a+B)=cosa cosP+sina sinf—cosa cosB+sina sinff=2 sina sinf.
421. a) cos 107°cos 17° + sin 107°sin17° = cos(107° — 17°) = c0s90° = 0.

1
0) cos 36° cos 24° — sin 36° sin 24° = c0s(36° + 24°) = cos60° = E .

B) sin 63° cos 27° + cos 63° sin 27° = sin (63° + 27°) = sin 90° = 1.

r) sin 51° cos 21° — cos 51° sin 21° = sin (51° - 21°) = %

5w 3n S5t 3m

5 3 . . 2
422. a) cos 2T cos 25 4 sin X gin 2% :cos(———):cos£ =—.
8 8 8 8 8 8 2

4
ﬁ .

. 2n b 2n . W . 2n b . T
6)sm—5 cos—+cos—sm—:sm(—-&-—):mng:

>

5 15 5 15 5
b b . m . T ..M T b 1
B) COS — €O0S — —8in — sin — =sin(—— —)=cos — = —.
12 4 12 4 12 4 3 2
. T b T . T ., M = . T 1
r)sin — cos — —cos — sin — =sin(—— —)=—sin — =— —,
4 12 4 12 4 6 2
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423. a) ¥ cosx—l sinx=sin (E —X), sin =~ cosx—cos — sin x = sin (E —X).
2 2 3 3 3 3

1 3 . b b N b
0) — cosx+ — sinx =cos (——X), €c0S — cOs X+sin— sin Xx=cos (— — X).
2 2 3 3 3 3

424. a)cos (o —P)+ sin (—a ) sin = cos a cos B,

cos a cos P + sin o sin § — sin o sin = cos a cos B;

0) sin (30° — a) — cos (60° — o) = — \/E sin a.,

sin 30° cos o, — sin o cos 30° — cos 60° cos oo — sin 60° sin o0 =

l cosoc——3 sin o —l cos o ——3 sin(x=—\/§ sin o.;
2 2 2 2

B) sin (a0 — ) — cos a sin (— ) = sin o cos B,

sin o, cos 3 —sin 3 cos o + sin B cos o = sin o cos B;

r) sin (30° — a) + sin (30° + a) = cos a,

3 | V3

1 . .
—COsSOL— — sIno+ —cos a+ — sin o = Cos O.
2 2 2 2

425. a) sin (oo — B) —sin (o + B) =—2 cos a sin B,

sin o cos B —sin B cos o — sin o cos B — sin B cos a. =—2cos o sin B;
6) cos (. — ) + cos (ae + B) = 2 cos a cos B,

cos a cos B3 + sin o sinf} + cos o cos B —sin a sin f =2 cos o cos P.
426. a) cos 6x cos 5x + sin 6x sin 5x =—1, cos (6x —5x)=—1,
cosx=-1, x=mn+2nn;

6)sin3xcos5x—sin5xcos3x=%, sin(3x—5x)=%, sin2x=—%,
k
2x = (= D! E-*-nk, x=(—t Loy I
(-1 o (-1 55
2 _
427. a)sin15°=sin(45°f30°)=£-£f£~l=M;
2 2 2 2 2
1 2
6)c0s15°:cos(45°—3»0°):—2 —3+£ — = 6+\/_;
2 .2 2 2 2
: I . 1 . 1
B) sin 15° cos 15° = By (sin (15°+ 15°)) = — sin 30° = Z;

r) cos” 15° — sin® 15° = cos (15°+15°%) = —.

\S]

428. a) Omeuarka B yCJIIOBUU:
sin 77° cos 17° —sin13° cos 73° = sin 77° cos 17° — cos 77 sin 17°=

N

=sin (77° — 17°) = sin 60° = > ;
0) cos 125°cos 5°+sin 55°cos 85°=—cos 55°cos 5°+sin 55°cos 5°= —cos 60°*—%.
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. T T .2 LT
429. a)sin(— tt)cos(— —t)+sin(— +t)sin(— —t)=
) (6 ) (3 ) (3 ) (3 )

. T T . T . T b, T . o, T
sin (— +t) cos (— —t)+sin (— —t) sin (— —t)=cos“ t (——t) +sin“(— —t)=1.
(6 ) (3 ) (3 ) (3 ) (3 ) (3 )

T s b Sn
0) cos| —+17 |cos| ——1t |—cos| ——1 |[cos| — +1 | =
4 12 4 12

(-t o)-snlF o) sn(5 -t i) mn =
=cos| ——t|sin| ——t [—sin| ——t|cos| ——t |=smn| ——t——+1t [=SIn—=—
12 4 12 4 4 12 6 2
a c0s105° cos 55° +5in105° cos85" _ sinl5° cos5” +cosl5 sinl5
sin95° cos 5’ —c0s95° sin185° cos’5° —sin’5°

_ —sinl0’

430.

— _tg 10°.
cos10°

sin25°cos5° — c0s 25" cos85" sin(25° —5°%) _ sin20°
€08375 cos5’ —sinl15°sin365°  cosl5°cos5” —sinl5°sin5’  cos20°
sin(a +B)—cosasinf _ sinocosp _ |
sin(o. —fB)+cos asinf}  sinocosf

=tg 20°.

431. a)

sin(o. — ) + 2cosasinf _ sin(a+p) _ te (o + B)
2cosacosP—cos(a—B)  cos(a+f) £ )

cos(a+ ) +sinasin _cosa cosP _ 1
cos(o—f)—sinasinf}  coso cosP

cos(ot — )+ 2sinasin B
2sinacosf —sin(a — )

=ctg (o + ).

432.sint= i, x <t<n,cost—f£,
13 2 13

0) cos(t—E )=sint= I ; B) sin (E - t) =sin£cost —cosﬁsint =cost = L& ;
2 13 2 2 2 13

r)cos T f|=cos & cost+sin = sint=fl~ 2 +£ . i=5\/§—_12
3 3 3 2 13 2 13 26

433.cost= é s 31 <t<2m
5 2

(2 . m .= 443 13 43+3
a) sin| t—g :smtcosE—smEcost=——————=— ;

52 25 10
. 3n . 3n . 3n
0) sin| t ——— | = sinfcos— —sin—cos? = cost = —;
2 2 2 5
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B)cos(t—ﬁ[):costcos3—n+sintsin3—n:—sint:i;
2 2 5
r)cos(tf£)=costcos£+sintsin—=cost£+sintl=
6 2 2
_3.¥3 41334
5 2 5 2 10
434.sin(x=i, cosB:—E, £<a<n, £<[3<n
5 17 2 2

a) sin (o—P)=sin o cosp-sin B cos =—— - — + — . ==
) sin (o) f-sin B 7S o

1
%.15+4.8777

435. sinBZ—E, cosoc=—i, n<[3<3_n
13 5 2
5 . 3 b
cosp=——, sin= —, —<a<m,
13 5 2
. . . 3 5 12 4 -15-48
a) sin (a—B)=sina cos p-sinfcoso=——+ — - — - — = ———=
) sin (@) b P 5 13 13 5 65
. . 20 36 16
6)cos(a—PB)=cosacosP+ sinasinf="— - "—=—- —.
) cos (o —fB) p B s 6 63
V2 coso— 2cos(E -a)
436. 2) 4 - V2 tga
ZSin(g +o)— V3sina
V2coso—~/2coso—/2sina  —2sino 2
- - = =- 42 tga.
cosa +~/3sino —+/3sina cosa.
cosa—2 cos(E +a)
0) 3 :—«/5 tg o.
25in(—%+a)—\/§sina
oSO —cosOL+ /3 sina _ \/gsmoc _ \/g tg o
2sincosg—25ingcosa—\/§sinq —cosa
437.a)«/§cos(§7x)fcosx=%, cosx+sinxfcosx=%,
sinx= 1, x=(- 1" +rk:
2 6
6)x/§sin(£73)+sin£=—3 cosifsin£+sin£=—3
4 2 2 27 2 2 2 27
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00511—3, 1:i£+2nn, x=+ 2 4 47,
2 2 2 6 3
438.a)—2sinxf—2 cosx=1, sin(xfﬂ)zl,
2 2 4
x-=== +27n, X = — +27n;
4 2
. . T 2
0)sinx—cosx=1, sin(x— —)=—,
) ( 4) 5

x— === Zvom, x=(-1 2 +Z +om;
4 4 4 4

B) 33 cosx-ﬁ-l sinx=1, cos(xf£)=1, x- = =2nn,x=£ + 27n;
2 6 6 6

T) «/E cosx+sinx=1, cos(x7%)=%,

=+ — +2mn; x==

w3
w3

+ 2 4 om,
6

o a

439. a) sin 5x cos 3x — cos 5x sin 3x > %, sin 2x > %,

2x € (£+27tn; 5_n+21m)’ X e (l-*-nn; S—Tt""’rm);
6 6 12 2

X . . X 2 X 2
0) cosxcos — +sinxsin — <— —, cos — <— —,
2 2 7 2 7

2 2
% € (m—arccos 7 + 27tn; T — arccos 7 + 27n),

X € (21— 2arccos % + 47n; 21 — 2arccos % + 47n);

. X X 1 X 1
, sin(———=)<—, sin —>——,
4 2 3 4 3

.X X X . X 1
B) sin — cos — —cos — sin — < —
4 4 2 /3
X L1 L1
— € (—arcsin — + 27n; © + arcsin — + 27n),
4 3 3

x € (—4 arcsin %4— 8mn; 41 + 4 arcsin %4— 8mn);

N

. . 3
r)sm2xsm5x+cos2xcos$x>—7, cos3x>—7,

3x e (28 42m; 28 4 2m), x e (- ok 4 2D, ST, 2
6 6 18 3 18 3
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§ 23. Tanzenc cymmot u paznocmu apzymenmos

RG]
440. a) tg 15° = tg (45° - 30°) = tg 45" —tg 30 _ 3 .
1+tgd5” tg30° 1+£
3
1+£
6)tg750=tg(450+300)= tg45 +tg30 _ 3 .
1—-1tg45° tg30° 1_73
3

tg 60° +1g 45 3 +1

B) tg 105° = tg (~ 60° + 45°) = - ,
1-tg60° tgdS 1-3

V3
o_ o _ 3
r)tg165°=—tg 15°=— ———.
1+£
3
i i 1—tg 70° tg 65°
441.0) 82 11820 oy g ) T O o 35e
1-1g25° tg20° tg70 ° +tg65°
B M=tg60°=\/§; r M=ctg45°=l.

1-tg9° tg5I° tg54° - tg9°

i 2 b3 1-tga 1 3 1
442. a)tg(— —a)? tgoa=—, tg(— —a)= =—.2=_;
)g(4 ) £ 3 g(4 ) l+tga 3 5 5
T 4 3
4 - tg(x+tg§ §+T 12_'_5\/5
o)tga=—, tg(at+t —)= = = :
3 l—tgath l_f.i 15—4\/5
3 53
B) ct 0L=i t (E +a) = —ct, q=,i~
g 3’ g 2 g 3>
o B 843
_8 LW 3.5 3 _24-503
Dega . e ) B 8B 15483
I+tgo-— 1+—--— +
3 53
1 1
443.tg o= —, tgB=—;
ga=> gf=3

1
—+
tga+t
2 tg(o+p)= £LTEP 2

I-tgatgh _

A= | —
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11
3 16 1
6)tg(o-p)= B = oo = -
1+—
6
2 b4 1
444.tgo = —, tg(— + B)=-3, —ctgf=-3, tghf=—
5 2 3
2,1
tg o+t 373 115 1
atgerp=--soreb 3 3 D1,
I-tgatgp ,_2 1513 13
15
2 1
tg a—t T3 1115 1
Oiglo-p--2o-€h 5 3 LI
l+tga tgp _2 1517 17
15
445,0) (8222402 ) 092)=1g3.14.
1-tg2,22-tg 0,92

tg1,47 - tg 0,69

= tg (1,47 - 0,69) = tg 0,78.
1+tg1,47tg 0,69 8( )t

446.a)M:1, tgdx =1, 4x:£+nn,xzi+
1-tgx tg3x 4 16

tex—tgdx =«/§, 2x=£+7tn, x=2
1+tg3x tg5x 3 6 2

447, aytga-S)=3 L7l 5 o 1-3431ga,

4 1+tga
tgo=—4, tga=-2;
tga+1

b4 1 1
0)tg (at —)=—, —, Stgat+tS5=1-tga,
) tg ( 4) 5 5 g g

I-tga

t (x=f£ ct 0~=7£
g 3’ g 5

448. a) tg o =3, tg(a+p)=1.

tg o+ tgf 1
——= =1, 3+tgBf=1-31tgB, tgfp=——;
- tgatp gh gh tep=-7
6)tga:%, tg (o —B)=2.
M:QQ lfth=2+lth,
1+tgatgf 4 2

3 7 7

Ztgh=——, tgp=——.

zgﬁ 2 gp 5

>

T
LA
4

]

&9



449.sinoc=f£, n<a<3_n;
13 2
cosoc=—i t aB:E.
13° g 5
12+1
1 5 1 1
Diglas Tyo el 517 s 17
47 l-tga 4 12 57 7
5
12 1
T tga—-1 5 17 5 7
O)tg(a- 2 )= S =S = n 2
47 l+tigo 120517 17
+7
450.coscx:i, O<q<£’ sina:i, tga:i‘
5 2 5 3

tga+y3 :§+‘/§74+3\/§
1-Biga 4 3
B
V3 4349 484253
Gio4a 3312 39
n,_ tga-+3 §‘3‘/§ 3 433

o)tg(a— —)= =

3 1+J3_tga 3 '3+4\/§ B 344403

Y Y
tg(—+ o) +tg(=—a
g(8 ) g(8 )

TE —
a)tg(a+?)—

451. a)

T T n

. - stg(g tat o -a)=tg o =1
I-tg(—+a) tg(—-a

glg+0) te(g -

tg(45° +a)—tg o

1+1g(45° +a) tg o

1-
tga =tg (45°— ), tg(45°—a)=
(00

=tg(45°+o—a)=tg45°=1.

1-tga

452. a) .
1+ tga

6) tga + tgf N tgo —tgf —5
tg(a+p)  tg(a—P)

tgo + tgP N tgo —tgP

tg(a+pB)  tg(a—P)

453. a)tg(%Tn*X)‘HgX:tg(%Tnfx)tgx—1.

=l-tgatgpfp+1-+tgatgpf=2.
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tgx+1 X_tgx+1t <1 tg2x+l_tg2x+tgx—tgx+1_
tgx—1 tgx—1 T otgx—1 tgx—1 ’

6)tg(a+§)—tga:1+tg(% + o) tg o

tgot+1_tga _ —tga+tg2a+tga+1 _ 1—tga+tg2a+tga'

1-tga 1-tga 1-tga

te’a+1  tgla+1

1-tga N 1-tga '

454, a) tg (o + B) — (tg o + tg B) = tg (o + B) tg o tg B.

tgoH—th+tg2ath—th+tgathB _ tgzath+tgatg2[3 _
l-tgatgf - I-tga B

=tg o tg P tg (o + P).

0)tg(a-P)—(tga—-tgp)=tg(B-a)-tga tgp.

tga—th—tgoc—tgzath+th+tgatgzﬁ

l+tgatgP

\/_ tgx

1+x/_tgx

th—thX

6) —>——— =3, tgx- )= 3.

tggtg 2x +1

=tg (B-o) tga tg B.

T
+7mn, X=—

455. 2) =1, tg(gfx)=l, x-§=7% =

=== tgB=tg(o~ —)= =>—.
tgo+1 eh. tep=tef 4) 1+tga

sg, BB —tgattgh _ tgB-o)tga+tgh _
tg(a—p) tgP tg(a—p)tgf

—tga.

T
tg—+tgx
459.5775 <1
1—tg—tgx

85 g
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b b b I n b
atg(x+ —)<1, x+— e€(-—— +mn; — +7n), x € (— — +7nn; — +7n);
e 5) 5 ( 2 4 ) ( 10 20 )

Xl e x- Ty,
tg3x +1 4
x- = e(£+nn;£+nn), xe(£+n—n;£+n—n).
4 2 6 3 4 3
460.y,-3x+1 Y2 -6 — 2X.

tg y; = 3 — TaHTeHC yTIia HakJIoHa 1-i mpsaMoii.
tg y,—TaHIeHC YIJa HaKJIOHa 2-0H MPsIMOM.

yi - arctg 3
y, =—arctg 2
y1— Yy, =arctg 3 + arctg 2
3+2
gi-y)=T—="1.
_ 3t
Yi—=y2= i

461.tg L KBC = %, Z KBC = arctg % (cM. puc. 144)

£ BKC=90°-ZKBC
ZKOC =180°—45°-90° + L KBC =45°+ ZKBC.

tg £ KOC = tg (45° + arctg %) =

tg £ KOC = arctg 3.

§ 24. @opmynst 0soitnozo apzymenma

in2t . . . .
462. a) S —sint=2sint—sint=sint.
cost
sin 6t
0) S = 2tg 3t
cos” 3t
B) cos’ t — cos 2t = cos® t - cos> t + sin® t = sin’ t.
cos 2t . —sint t+sint .
r) ———————sint = (cos—sin )(cgs sint) _ sint =cost.
coS? —sint cost—sint
463.2) 3040 5 005200 6) — 80 _ 05 40° — sin 40°;
sin 20° c0s40° + sin40°
. 5 o |+ 2100 210
sin100 = sin 50°; r) cos36 +sin"18" _ cos”18 — cos 18°.
2¢0850° cosl® cosl®
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464. a) 2 sin 15° cos 15° =sin 30° = l

[\

6) (cos 75° —sin 75°)? = 1 — 2 sin 75° cos 75° = 1 —sin 150° =

N}

N | —

B) cos’ 15° — sin® 15° = cos 30° =

S
r) (cos 15° + sin 15")2 =1+2sin 15°cos 15° = %
. T T . T 2
465. a) 2 sin — cos— =sin — = —
8 8 4 2
6)sin£cos£+l=£+l:\/§+l
8 8 4 4 4 4
2 T .2 T L x/E
B) COS"— —sin” — =cos — = — .
4 2
r)£7(cos£+sin£)2=_271,Sin_:,
8 8 2
466.a) 215 _yg300- 2
1-tg“15° 3
g~
l—tgzﬁ 2 4 2
tg725 _¢ :_\/g
1-tg“75 3
2tgE 3
r) 6~ o150 = Y2
™" 4 3
6
. X X 1 . 1 . X X
467. a) sin — cos — = — sinX, — sinX=sin — cos —.
2 2 2 2 2 2

X .2 X X X X .2 X
6)cos2 2 _sin® Z=cos =, cos — =cos’ = —sin® =.
4 4 4 4

. I . I . .
B) sin 2x cos 2x = B} sin 4x, B} sin 4x = sin 2X cos 2X.
2 X

2 X .2 X 2 X .
F) COS™ — —SIn"— =COSX, COSX=COS — —Sm —.
2 2 2 2
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468. a) cos (2 o+ 2B) = cos * (o + B) —sin® (o + B).

cos (2 a+ 2B) =cos 2 (o + P) = cos 2 (o + B) — sin’ (o + ).
6) sin (2 a+ 2B) =2 sin (o + B) cos (o + B).

sin (2 a+ 2P) =sin 2 (oo + B) = 2 sin (o + ) cos (a0 + P).

469. 2) tg (2 ot 2p) = —22OFB)

1-tg*(a+P)
2tg(a+ )
20+2B)=tg2 = _cearh
Q2P =2 (@t p)= =5
2tg(3+ﬁ)
6) tg (a+ B) = 22
-2 By
2 2
a B
2tg(—+—)
@rp-tg2(L+ By —2 2
SR RS

1
470.sint=i, E<t<7'[; cost=72; t t:i. __3 =
13 2

13 £ 13

6) cos 2t =cos> t —sin > t = T 169 = —.

22
2tgt 12)_ 5144 120

B) tg 2t= = == )
e 1-tg’t 25 6 119 119
144
r)ctg2t:L:—£
tg2t 120
4
471.cosx=g, 0<x< —;
smx=g t x=i ct, X=i'
5° ST Ty
a)sin2x:2-—-—zﬁ; 6)(;052);:__1:
25 25
3
B) tg 2x = 2tg); =—2_ :2~E:—; ryctg2x= —.
I-tg’x .2 2 7 7 24
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.t t
2sin—(cos—
_ 2( 2)

472, o) —nt - L =1 L
2c0s”— 2c0s>— 2
2 2
t . t
cost cos? — —sin’— ¢ ‘
0) = 2 2 =c0os — —sin —.
t .t t .t 2 2
cos— +sin— Ccos— +Sin—
2 2 2 2
sin4t  2sin2tcos2t .
= = 2sin2t.
cos2t cos2t
- cos2t—sin2t _ cos 2t —sin 2t _ 1
cos4t (sin 2t —sin 2t)(cos 2t +cos 2t)  (cos2t+sin2t)
473. a) sin2t —2sint _ 2sint(cost —1) —osint
cost—1 cost—1
5 cos2t—cos’t _ cos’t —sin’¢ —cos’t .

1-cos’t sin’t

. . cost
B)sin 2t ctgt— 1 =2sintcost- —— — 1 =2cos® t— 1 = cos 2t.
sin¢

. 1 .
r) (tgt+ctgt)sin2t= ——— - 2sintcost =2.
smtcost
2) 2 _ 2
tgt + ctgt 1
sintcost
2 2 sin 2¢
= = =_tg 2t.
tgt —ctgt ~ —COS2t —cos2t
sint cost
475. a) (1 —tg 1) cos *t = cos *t — sin® t = cos 2t.

2 mAt —2sin? 5 =Zcos(E + i)=f2sin 1
202 2

474. =sin 2t.

0) 2 cos

476. a)(sint—cost)’=1—sin2t, sin?t—2sintcost+cos’t=1—sin2t.
6)2cos’t=1+cos2t, 1+cos2t=sin’t+cos’t—sin’t+cos’t=2 cos’t.
B) (sint+cos t)>=1+sin2t, sin’t+cos>t+2sintcost=1+ sin 2t.
r)2sin?t=1-cos2t, 1—cos2t=sin?t+ cos’t—cos’t+sin’t=2sin>t.
477. a)cos*t—sin *t=cos 2t.

cos 2t = (cos® t —sin > t) - 1 = (cos® t —sin > t) (cos” t + sin > t) = cos* t — sin *t.
6)cos4t+sin4t=17%'sin22t.

2

cost 't + sin Yt + 2 sin t cos> t — 2 sin 2t cos® t =

. 1 . 1 .
(sin % t + cos® t)* — 7 51n22t=175 sin 2 2t.
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478. a)ctgt—sin 2t =ctgt cos 2t.

cost—2sin? tcost _cost (coszt - sinzt) _ cost-cos2t

- - - =ctgtcos 2t
sint sin t sint
0) sin 2t —tgt=cos 2t tg t
2sintcos’t—sint  |cos?t—sin> t)sint cos2tsint
= = =cos2ttgt

cost cost cost
479. a)sin2x—2cosx=0.

. T . b
2cosx=(sinx—1)=0, cosx=0, x=3+nn, sinx =1, x=5+2nn;

6) 2 sin x =sin 2x, 2sinx (cosx—1)=0,
sinx=0,cosx=1; x=nn, x=2mn.
B)sin2x—sinx =0, sinx(2cosx—1)=0, sinx(2cosx—1)=0,

sinx =0, x=7n, cosx:%, x:ig + 2mn;

r)sin2x—cosx=0, cosx(2sinx—1)=0, cosx=0,
I
2
480. a)sinxcosx=1.

X=— +mn, sinx:l, x:(—l)k£+ﬂ:k.
2 6

1 sin x cos x = l, sin 2x = l;2x=(71)“£ + 271,
2 2 2 6

X= (71)“% +mn, sin 2x = 2. pelmeHni HeT.

0) sin 4x cos 4x = %
sin8x=1, 8x= =~ +m, x= — + 10,

2 16 8
B)Coszifsinzizl,

32
cos R :l, f 4 =+ L +2mn, x = £— + 3nn;

3 2 3 3

r)sinzx—coszx:%,

21 b8
cos2x=— —, 2X:iT + 2mn, x:ig + 7n.

1
2
481. a)cos2x+3sinx=1.

1-2sin2x+3sinx=1, sinx (2sinx—3)=0, sinx=0, x=nn;
6) sin ’x = — cos 2x,

+ 7n;

s

. . . . i
sm2x+172smzx=0, smzx=1, sinx=%1, X=E

_ a2 2 2, _ 2y — _ .
B) cOs 2Xx =cos” 2X, 2cos 2x—1—cos’x=0, cos”"2x=1, cosx=1, x=mn;
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r)cos2X:2sin2x, 1-2sin*x=2sin’x, sinx=i%,
X= 71k+1£+n; x=(—1)"" 2 4
(=1 p (-1 o
482. a)sin 11° 15" - cos 11° 15" cos 22° 30" cos 45° =
= % sin 22° 30 cos 22° 30" cos 45° = % sin 90° = — .

1
48 24 12 8 6 16
1+cos40° + cos80° . 2c0s%40° +cos40° (o d°

.m T T T .
0) sin Ty COS — COS — CO0S — sin

483. a) - - 1g40" = — . =
sin80° +sin40° sin40°(2cos40° +1)
=tg40° ctg40°=1
o o 2nco 0
6) 1-co0s25” +cos50 —tg65° = 2cos” 25" —cos25 1965 =
sin50° —sin 25° 2sin25° c0s25° —sin 25°

_ c0s25°  2co0s25° -1
sin25°  2cos25° -1

—1g65° = ctg25° — tg65° = tg65° — tg65° = 0.

484.tgx=i, n<x<3_n;
4 2
4 . 3
COSX=— —, sinx=—- =;
5 5
a)sin2x=2-i-i:£;
5 5 5
6)cost=coszxfsin2x=Efi=i,
5 25 25
B)tg2x=£.£_£’
25 7 7
7
r)ctg 2x = —
yetg 24
485.ctgx=fi, 3—n<x<2n; tgx=—3;
3 2 4
4 , 3
cos = — sinx=— =
5 5
a)sin2x=72-i.§=7ﬁ;
5 5 25
. 1
6)0082X=Cos2xfsm2x:—67i:l;
5 25 25
24 25 24 7
BJtg2X =~ ——  —=—— r)ctg2x =— —.
Ve 25 7 7 ) ctg 2
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486. a) cos 2t

=ctg(n+t)-1;
sintcost + sin

t
cos 2t _ cost—sint

2

- - = - =cigt—-l=ctg(n+t)-1.
sinz(cost +sint) sint

0) (ctgt—tgt) sin 2t = 2 cos 2t;

cost . sint . .
—= 2sint cost——— 2sintcost =2 cos’ t—2 sin® t =2 cos 2t.
st cost

. . T
sm2t—2sm(5—t) 2cost(sint—1)

487. a) - =-2ctgt, - - =2Dctgt;
cos(E—t)—2sin2t —sin#(sint —1)
1—cosZt+s%n2t tg(E—t) -1,
1+ cos2t +sin2t 2
2sin’2t + sin 2t 2sin t (sint + cost)
——————ctgt= ———————— ctgt = 1.
2cos’t +sin 2t 2cos t (cost + sint)
488. a)sin 20 = %,
. 4 4 .2 2 1 17
sin“"oo+cosa=1-2sin"acos’a=1-2-—=—.
36 18
. 49
6)sm4a+cos4a:—, E<0L<Tt;
50 2
. 49 . 1 . 1
1-2sinacos’a=—, sinacos’o=—, sino cosa=——,
50 100 10

Sin20t=7l.
5

489. a) sin 3x = 3 sin x — 4 sin’ x.

sin 3x = sin (x + 2x) = sin X €0s 2x + sin 2X cos X =
sin x — 2 sin® X + 2 sin x — 2 sin® x = 3 sin x — 4 sin’ x.
6) cos 3x = 4 cos *x — 3 cos X.

/A : : _ 3 P
cos (X + 2xX) = oS X c0S 2x — sin X §in 2x = 2 €0S” X — COS X — 2 COS X Sin X=
2 cos *x —cos X — 2 cos X + 2 cos® x = 4 cos® x — 3c0s X.

sin 4x
490. a) cos X cos 2Xx = ——
4sin X

sin 4x 2sin2x cos2x
= = CO0S X COs 2X.

4sin x 4sinx

sin 8x
0) cos x cos 2x cos 4x = .

8sin x
2sin4xcos4x _ 8sinx cosx cos2x cos4x

- - = CO0S X COS 2X COs 4X.
8sinx 8sinx
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. sin 4x
B) Sin X COS 2X = ———

4 cos x
sin 4x 4 8inxX COSX COS2X .
= = sin X cos 2X.
4 cos x 4 cosx
. sin 8x
T) sin X cos 2X cos 4x =
8cosx
sin 8x 8sinx cosx cos2x cos4x .
= = sin X cos 2X cos 4X.
8 cosx 8 cosx

491. a) sin 18° cos 18° cos 36° = % sin 72°.
1 . 1 .

— sin 36° cos 36° = — sin 72°.

2 4

0) sin 18° cos 36° = %; T. K. sin 18° cos 18° cos 36° = % sin 72°.

sin 18° cos 18° cos 3 °=%-cos 18° = sin 18° cos 36° = %
sin32—Tc
492. a) cos — cos — cosﬂ cosg—TC cos 167 =—33n =L.
33 33 33 33 30sin " 32
T 2n 4n sin—_- 1
0) cos — cos — cos — = —F— =— —,
7 7 85inE 8
7
493. a)2 —cos 2x + 3 sinx=0;
2sin?x—1+2+3sinx=0; 2sin’x+3sinx+1=0;
sinx = 31 =1, x=—Z 4 2m; Sil‘lxll; x=(— 1)1 I 4k
4 2 2 6
6) cos 6x — cos 3x =2 =0. 2 cos’ 3x — cos 3x — 3 =0.
1+5 N
cos 3x = /B peIIeHUI HET.
cos3x=-1, x:£+2ﬂ.
3 3

494. a) 26 sinx cos x —cos 4x + 7 =0;
13sin2x—1+2sin22x+7=0; 2sin?2x + 13 sin 2x + 6 =0;

. -13-11 . . 1
sin 2X = ———— peIlICHHIA HeT; sin 2X =— —
4 2
k
2x = 71k+1£+nk;xz 71k+1£+n—.
e 6 =D 12 2

.4 4 .
0) sin” X + cos” X = sin X coS X.
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. . . 1 .
sin* x+2sin® xcos? x+cos* x =2 sin’ xcos® x + E sin 2X;
1 . 1 .

—sin?2x + —sin2x— 1 =0;

2 2

1)sin2x=1; 2x = g +2mn; x= % + 7tn.

2) sin 2X =—2; HeT peuIeHui

495. a) 3 sin 2x + cos 2x = 1.

6 sin x cos x — 2 sin® x = 0; 2sin x (3 cos X — sin x) = 0;

sin X = 3 cos X; tgx=3; x=arctg3+nn, sinx=0; Xx=7n;
0) cos 4x +2sin4x = 1.

— 2sin® 2x + 4 sin 2x cos 2x = 0; sin 2x (2 cos 2x — sin 2x) = 0.

coS 2X = % sin 2x, tg2x =2, 2x =arctg2 + 7tn, X = % arctg 2 + %

. mn
sin 2x =0, 2x =7n, x=7.

496. a) 4 sin X + sin 2x =0, x € [0; 2x]
2sinX (2+cosx)=0, sinx=0, cos X =-2 — HET peIICHUH

x=0,x=m, x=2"7.
3

) cos’ (3x+ 2)—sin’ (x+ 2+ 2 =0.xe [

2n 3 3

cos (bx+ —)=— —, sinbx=—,
4 2 2

ox= (1T tak, x= (o1 T
3 18 6 18
497. a) (cos x —sinx)’ =1 —2 sinx = 2x, X € [%,%}

1 —sin 2x=1-2 sin 2x, sin 2x =0, X:%, 2 KOpHSI.

6)2 cos? (2x - =) -2 sin (2x~ Y+ 1=0,xe | £ "
4 4 272

cos(x— Ey=— L gnax=— L ax=(- 1 T 4
2 2 2 6
k
x = (- 1¥! i +n—, 3 KOpHSL.
(=1 24 4 P

2tg§ X 5 X X X
498.a) sinx = ——=— =21tg — cos” — =2sin —cos— =sinXx

112X 2 2 2 2
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1-tg”—

0) cos x = 2 =(1 tgz—)cos2i=cos2£fsin2£=cosx
1 2 2 2
+1g"—

499, a)sinx+7cosx=35.

Ztgi 7—7tg2§ X X X
2+ 2 =2 47T S =SS
1+tg> > 1+tg? >
g 2 g 2
Rt X 2t X _2=0, 6t X —tg X _1=0,
g 2 g 2 g 2 g 2
1 1
tg£=£=—, x =2 arctg— +2mn
2 12 2 2
x 1-5 1 1

tg —=—— =——, x =2 arctg(——) + 2nn

27 3 €3

x =—2 arctg % + 2mn.

lotg>  10-10tg? >

6)5sinx+10cosx+2=0, 2, 2 1p-=0.
1+tg2§ 1+tg2§
2 2

X 2 X 2 X
10tg — +10-10tg" — +2+2tg" — =0.
g 2 g 2 g 2

5+11
412 X st X 6=0,tg = =
£5 7785 27738

=2; x=2arctg 2+ 2nn.

X 3 3
tg — =— —; x=-—2arctg — +2nn.
& 2 4 £ 4
500. a) cos 3 sin 2x = 8 sin X €Os X;
X“=T
cos — sin 2x = 4 sin 2x; sin 2x = 0.
X° -7

n .
X = - n#x2. cos = 4. pelieHui HET.

XZ—TC

0) 16 sin x cos x + sin 2x sin l=O; 8 sin 2x + sin 2X sin l =0;
X X

. nn 1 .
sin2x=0; x=—,n#0. sin — =-8 — permeHuii HET

2 X
501. a)sin2x+2sinx=2-2cosX, sinxcosx+sinx+cosx=1.
. . 1, 1
(sin x + cos x) =t; smxcosx=5t75;
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t2—1+2t—2:0; t2+2t—3:0; t =—3 — perieHuit HeT.

7z

t=1, sinx +cosx=1, sin(x+£)=—.
4 2

x+ =D Dk x=(-1Z + Lok
4 4 4 4

0) 4sin 2x + 8 (sin X — cos x) = 7.
sinx—cosx=t; 1—sin2x=t% sin2x=1-t3

4-40+8(—T=0; 4C —8i+3=0; = 2F2_3.
4 2
. 3 .
SIn X +CoS X = 5 — pELLEeHU HeT.
t:l; sinx+cosx:l; sin(x+£):—2.
2 2 4 4

1B a

x+ = =(- ¥ arcsin *= + k. x=(— 1) arcsin Nk T
4 4 4 4

502. a) sin 2x cos 2x < % sin 4x < %

4xe(77—n +2Tm;£+27m), xe(—7—n+ﬂ;l+n—n).
6 6 24 2 24 2

1

6)cos2i —sin? X >l;cosﬁ > —;

4 2 2 2

x e(fg + 2mn; g + 27n), xe(szn + 47n; 23—n + 4mn).

2
503. a)cos’2x —sin®2x <-1.
cosdx <—1. dx=n+2m. x= -~ +
4 2
6) sin 5x cos 5x > . sin10x>1. [0x= 2~ +2m. x= ~ + ™
2 2 20 5

-2 2 7n
B) sin” 3x —cos” 3x<—1. cos 6x>1. 6x=2mn. x = —
T) sin E2S cos = Sfl. sin 4—XS71. N_ox + 2mn. x=73—TE +

3 3 2 3 3 2 8

§ 25. @opmynvl nonusicenua cmenenu

1—cos4t

504. a)sin®2t= >

N 1
% = % (1 —cos® 2t + sin® 2t) = £ (2sin” 2t) = sin” 2t

102
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6)2sin2%+cost:1. 2(1—cost)'%+cost:1.
. .3t .3t
B) 2 sin 2t=1+sm(?74t). lfcos4t=l+sm(7f4t).
r) 2 cos’t—cos 2t=1. 2cos’t—cos 2t =2cos’ t —cos> t + sin’ t = 1.

1+sin(Z - 6t) 1+ sin(g —6t)

505.2) cos’3t= — 2 cos’3t= 1+cos6t _
2 ) )
.ot
1-cost — )t tgzlz sin 5 1cost
1+cost 2 2 coszé 1+ cost
B) cos’ 3t = Locos(6t+(3m) _ o 2q  1+cos6t _ 1-cos(6t—3m)
2 ) ’
.ot
l-cost _ t 1l-cost _ 2sin 5t
. 7tg o = *tg —.
st 2 2 >

2sin icosi
2 2

506. a) 1 + sin o. =2 cos® (45° — %)

2c0s2(45°—%):1+cos(90°—a):1+sin(x.

6) 2 sin? (45° — o)) + sin 200 =1, 1 —cos (90°-2a) +sin 20 =1,
1 —sin 20 +sin 20, = 1;

B)l—sina:2sin2(45°—%),

25in2(45°7%)=lfcos(90°7(x)=lfsinoc;

r) 2 cos® (45°+ o) + sin 200= 1,

1+ cos (90° + 2a) + sin 2ot = 1 — sin 20+ sin 20 =1.
507. a)sin 22,5°= \/1_‘:;545 = \/2_2*/5.

1+cos45” _ \/2+«/§
2 2

3

3 1S Lhof
B) sin — = = .
8 2 2
1+ 3n
3m _ ST /2+\/5
r)cos — = = .
8 2 2

6) sin 22,5° = \/
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508. a) 1 —cosx=2sin —, 1—(1-2sin>~)=2sin ~;
2 2 2

sin = = sin 1;(sin X —1)-sin x =0;
2 2 2 2

. X

smE—O. X = 2m
. X > |x=m+4nk’
smE:l

6)I+COSXZ2cos3

1+(2coszi—1)=2005 i; cos? X = cox i;
2 2 2

X X cos%zO X =7n+2nn
(cosz—l)'cos E:O; ; [

X =4nk
cos—=1
X
509. a)l—cosx—smxsm;
1—(1-2sin’ —)—smxsm3 2sin® X = 2sin? X cos ;
2 2 2
s1n5 X =271n
sin? —(1 cos—) 0; < ; [x:4nk; X =27n.
cos— =
2
6) sin x = tg’ E(l + cos X),
. l-cosx sinx =1—cosx
sinx = ——(1+cosXx); 5
1+ cosx 1+cosx #0
’ x+Z=2 omk X = 21k C ok
V2sinx|x+= =1 44 T -9
4 ; T 3n ; x=—=+2nk ; b
x+2=""4onk ) x—+ 27k
X # T+ 27n 4 4 )
X # T+ 271n
X # T+ 27n
510. a)sin’2x=1
b
[sinZle ' 2X—E+2nn '
sin2x =-1 2x = - 4 2k
2
%=1 + nl; x=2 e
2 4 2
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0) cos® 4x = ;—, 2cos?4x—1=0; cos8x=0;
8x = — +nn; x=L14+M
16 8
B)sinQi:é.
2 4
sixX=¥3 Xy Eim
2 2 . 2
inXo_V3 2o 1)"(—Ej+nk
2 2 2 3
x=(1)"""+2m
) ; X=+ =— +271n
x:(—l)k(——nj+2rck
L 3
r)coszi:l.
4 4
cosi—l X+ om . .
4 2 ; 4 5 ; —=f—+4mn;, x=t—+4nn
cos>=—— X+ T ok
4 4

511. 2cos’ x —cos I 1
2 9

X b b I
(2cos’> = — 1) =cos 5 ; COS X = COS 5 ;X =sarccos(cos 5 )+ 27n

OTcrofa uMeeM, UTO ypaBHEHUE UMEET OTPEe30K [—2m, 27] 4 KOpHs:

z 72n,f£, E,anl.
9 99 9

37

b t 1 1
512. a)Tx. 0<t< —,T10cCc0s — = ,|=(l+cost)=, |=|1+=|=—F,
) 2 2 \/2( ) \/2( 4) 2+/2

.t
sin—
ot _ N 1 2 1 t
sin — = ,|=(l-cost) =—=,tg — = =—, ctg — =
2 \2 22 cost V7 2 g
2

ctg’t _ 9/16 _ 9
l+ctg’t 1+9/16 25°

‘ .

7

N |
N |+

6) Umeem: cos’ t =

3
Tra<t< 37“ (1.€. cos t <0), momyyum cos t =— 3
ITockonbky T, t < % , TO sin % >0, cos é <0, T.e. UMEEM:
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513. a) PaccmoTrpum nBa ciydas:

3 3 [ .
1. Iz <x< T.Tor/:[an<2x<?n ¥ cos2x = — 1 —sin? 2x =f%.

2

: 1 1 4 3
sinx= ,[—(1-cos2x)=,/—|1+— |=—;
f30-o20 Jz( )T

1 1 4 1
cosx=— ,[—(l+cos2x)=—,|=|1-—= |=——F=;
\/2( & \/2( 5) Jio

tgx= S x =-3; ctgx= L:—l.
cosx 1gx 3

3 3 [ .
2. T <x <. Torma 7 <2x<2mucos2x = V1—sin’2x = %

_ A DU
sinx = \/ (1—-cos2x) = \/ [1 5) Nk
COS X =— \/%(l-kcost) :—\/;(1+§j = —% ;

sinx 1 1
tgx= ——=——3 ctgx=—=-3.
cosx 3 tgx

0) Tk n<x< %,TOZTE<2X< %,T.G.COSZX:
_ 1 _ 1
\/1+tg22x V1+9/16

1 4 1
sin x = — 1-cos2x) =—|—|1-—— | =——;
fa0-eoszo 14

1 4 3

Cos X =— —1+c052x =—|—|1l+—|=—=
[ 2( S

1
=—; ctgx=—=
cosx 3 tgx

y
5




sin 2t cost ¢

514.a) ———- =
1+cos2t 1+cost 2
sin 2t cost 2sintcos _ sint - t
1+cos2t 1+cost 2cos’t-(1+cost) 1+cost 2
t
sin2¢ cost cos2 —tgt
;= .
1+cos2t 14 cost 1+cost
2
t t
sin2¢ cost cos2 B 2sintcos’ ¢ cos2 _

) - - .
1+cos2t 1+4cost 1+cosé 2cos” ¢(1+cost) 1+COSE

t t .t
. cos— Ccos— sin—
sint 2 t 2 2 t
:—.—l :th. y = P :[g—
1+ cost 1+ cos— l+cos— 1+cos—
2 2 2

1—cos2t +sin2¢ ~ ot

1+sin 2t + cos2t

1—(1—Zsin2 t)+2sintcost _ sint(sint +cost)  sint ot

1+ 2sintcost +2cos’t—1  cost(sint+cost) cost
1+cos2t—sin2t
1+sin 2t +cos 2t

1+cos2t—sin2t 1+2cos?t —1—2sintcost

1+5sin2¢+cos2t 1+ 2sincost +2cos>t —1

e
. V2sin| ——¢
cost —sint 4 T
= = :tg Z—t .

" cost+sint b
V2cos| — ¢
(4 )

515.a)

=tg(% —1).

1 . T
516. a) cos’ t — cos’ Iz —t). = — sin (— —2t).
) (4 ) 7 (4 )

1 (= 1 (. =& . T
——=sin| ——2¢ | = —=| sin—co0s2¢t —sin 2t cos— | =
Ny 4 V2 4 4

:l(cos2t—sin2t):l cos2t —cos| ~—2¢ || =
2 2 2

=l 2c0s’t —1-2cos? E—z‘ +1|=cos’t —cos® 1—z‘ .
2 4 4
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6)sin2tfsin2(% —t)= € sin (2t — %)_

V2
Lsin[Zt —EJ = L[sin 2t cosE - SinECOS2l‘j =
J2 4) 2 4 4

=l(sin2t—COSZZ‘)=l cos| L~ 2t | —cos2t | =
2 2 2

:l 1—2sin> E—t —1+2sin’¢ | = sin*¢ —sin> E—t .
2 4 4

1 1
517. a) f (x) = 2cos 2x + sin® x = 2cos2x-+ E (1 —2co0s2x) = % cos2x + E

Iockonbky HamboubIIee 3HAUeHUE QYHKIMN Y = COS 2X paBHO 1, a HaNMeHbIIee
—1, To HaubonpIee 3HaUeHNE QYHKIUH f(X) paBHO 2, a HauMeHbIee —1.

6) f (x) = 2sin® 3x — cos 6x = (1 — cos 6x) — cos 6x = 1 —2 cos 6x.

ITockonbKy HaubouiblIee 3HaUCHHE QYHKIMK y = COS 6X paBHO 1, a HaUMeHblIee
—1, To HanbombIIee 3HaUeHNE (yHKINH f(X) paBHO 3, a HanMeHbIee —1.

518.a)t e [g;n],T.e. sint>0, cost<0.

\/1—c0s2x +\/1+COS2t :ﬁ(‘sint‘ +‘cost‘):\/§(sint—cost) = 2Sin(t—§) R

0)te [3711;2%],16. sint<0,cost>0

N1=cos2x ++/1+cos2s :x/z(‘sint‘ +‘cost‘):x/§(—sint+cost) = ZSin(%—tJ ;

B)t e [O;g],T.e. sint>0,cost>0

J1—cos2x ++/1+cos2s = \/E(lsintt +|costD = x/z(sint +cost) = ZSin(t +gj

3 .
nte [TE;TTE],T.C. sint<0,cost<0

V1—cos2x ++/1+cos2t = ﬁ(\sint\ +|cost]) = —J2(sint + cost) = 728in(l‘ + g] )

519. cos 2x = % =2cos?x—1=1-2sin’x,

oTKymacos X = —| l+— |=—  sin’x= —|1-— |=—.
2 13
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2 2
a) sin® x + cos *x = (sin? x)* + (cos® x)* = (%} + (ij 97

13) 169

4 4
6)sin® x + cos x = sin? x)* + (co )° = [ | 4[| =BT
13 13 28561

3
520. a)sin®(2x— —)= .
) sin” 6) 2
1 l—cos(4x—Ej =§; cos(4x—£j=—l
2 3 4 3 2
T Tn
T 2n Ty
4x — — =+ +2nn; 4 2
33 T Tk
12 2

6) cos” (x + %):1.

l1+cos 2x—E =1; cos 2x+2—n =1;
2 3 3

2x+z=2nn; x=f£ + 7n.
3 3

) b 1 1 1 1 1
B) sin“ | x+—|=—, —(l-cosi2x+7))=—; —(+cos2x)=—;
) ( 2) o Sl=eosrem))==5 = )=3
cos 2x =—1; 2x =m+ 2mn; x=%+nn

1 1 .
r) cos’ 3x — =) = 3 Y iicod 6x - :2; —(1+sm6x)=§;
4 4 2 2, 4 2 4

sinéle; 6x:(—1)"£+nn; x:(—l)"iJrE
2 6 36 6

521. a) 4 sin’x + sin® 2x =3,

2 (1 - cos 2x) + 1 — cos® 2x = 3; cos” 2x + 2cox 2x = 0;

cos 2x (cos 2x +2) =0; cos 2x = 0 (T.k. cos 2x + 2 > 0 11151 Bcex X);

x=Z -Hm;x=E + I
2 4 2
6) 4 cos’ 2x + 8 cos’ x =7. 4 cos* 2x + 4(1 + cos 2x) =7;

4 cos’ 2x +4 cos 2x -3 =0;

|
244412 —2+4 |3

cos 2x = = =

4 4 3
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cos 2X = % (T.K. cos 2X # 7% IIPU BCEX X);

2x=iE +2nn;x=i£ + 7n.
3 6
522. a)4sin® 3x <3.

1
2(lfcos6x)<3;c056x>75;7% +2nn < 6x < % +2mn;

T TN T TN
-+ — <x< -+ —.
9 3 9 3
1
6) 4 cos’ X 2(1 + cos i)>1;cos x >——
4 2 2 2

7£ +2Tcn<i <E +27m;74—n +4rtn<x<ﬂ +4nn;
3 2 3 3 3

§ 26. Ilpeobpazosanue cymm mpuzoHomempuuecKux
¢ynukyuit 6 npouseedenue

40° +16° 40° -16°
cos

523. a) sin 40° + sin 16° = 2sin = 2sin 28°cos12°

20° —40° 20° +40°
cos > =

0) sin 20° — sin 40° = 2sin

=-2sin 10°c0s30° = —\/E sin 10°.

10° +50° 50° -10°
cos

B) sin 10°+sin 50° = 2sin = 2sin 30°c0s20° = cos 20°.

52 —36 cos 6 = 2sin 8°cos44°.

r) sin 52° — sin 36° = 2sin

15° +45° 45°-15°
524. a) cos 15° + cos 45° = 2cos 1 cos 5 =

=2 cos 30° cos 15° = \/5 cos 15°.
46°+74° . 74° -46°
sin

0) cos 46°—cos 74°=2sin =2sin 60° sin14°=\/§ cos 14°.

B) cos 20° + cos 40° = 2cos

20° +40° 40° -20°
cos
2 2
=2 cos 30° cos 10° = \/5 cos 10°.
75°+15° . 15°-75°
sin 5

T) cos 75° — cos 15° = 2sin =2 sin45° sin30° = —

NG
=
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T m T T
n n 5 10 FRET T 3
525.a)sin — —sin — =2 sin S 10 o5 3 10 —5gin T o5 F
5 10 2 2 20
T T T
T b3 3% 3 4 n b3
6) sin — +sin — ==2sin 3 4 cos 3 4 =2sin — cos—.
3 4 2 24 24
T T
T T 67 6 7 3n T
B) sin — +sin — =2 sin 6 7 cos 6T —pgin 2% co5 &
6 7 2 2 84 84
T_nT T
r)sinE—sinEZZSin 3 11 e 3 11 *2sin—cos7—1E
3 11 2 2 33
LA m_T
526. a) oS- — coS—— =2 sin 10 20 sin 20 10 2sin 2L sin -
10 20 2 40
11t 3n 1ln 3n
e, 3n 124 124
0) cos — +cos — =2 cos cos
12 4 2 2
St i b1
=2c0os — cos — =—4/3 cos —.
6 12 [ 12
T m_r
B)cos27c0s£=251n SI U RPN U B =725in&sin 3—“
5 11 2 2 55 55
3n+57r 3n 5m
Q4 ? 4 1
T) cos3—TE +c0s5—TE =2cos 8 4 cos 8 4 :2C0SﬁCOSE
8 4 2 16 16
3t —t 3t+t

527. a) sin 3t —sin t = 2 sin o cos

6) cos(0—2p) — cos(at2p) = 2sin

=2 sint cos 2t

=2 sin a sin 2.

o—-28+a+2p Sina+2[3-u+2B _
2

2

B) cOs 6t + cos 4t =2 cos bt + 4 6t;4t =2 cos Stcos t.
—2B-0-2 -2 2
r) sin(a. — 2B) — sin(a +2f) = 2sin o [32 a-2p cos 2 B;—a +28
=-2sin 2f3 cos Q..
sin(25° +35°%) _ sin60° ﬁ

528. a)tg25° + tg 35°=

c0s25° cos35°

c0s25°cos35°  2¢0s25° cos35°
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sin| X - T in ;n
m_ s 10)__ M %y

6)tg = —t
g 5 & 10 e b b b T
COS— COS— COS—COS—  COS—
5 10 5 10 5
B) tg 20° + tg 40° = s%n(20 4.—40 ): . sm69 _ \/5
sin20°sin40°  sin20°sin40°  2sin20°sin40°
sin(§—4j sin£
T T _ 12 _ .
ntg — —tg — = = —Zﬁsm—.
374 e L2 12
2 2
24 68° +22° | 22°—68°
529. ) cos68° —cos22° ST ST _ —sin45"sin23° _
) sin 68 —sin 22° . 68 —-22° . 68 +22° 2sin23°cos45°
2sin sin
2
= _tgd5°=—1.
24 130° +110° 130°-110°
5) Sin130"+sinl10° Sy eesT
c0s130° +cos110° 130° +110° 130°-110°
2cos cos

2

sin120°sin10 _ sin120 g 120° = - \/5
co0s120°cos10°  cos120°
530. a) sin 35° + sin 25° = cos 5°.

35°+25° 35°-25°
cos

sin35° + sin25° = 2sin =25in30°c0s5°=c0s5°

0) sin 40° + cos 70° = cos 10°.

> Ny
§in.40° + Cos 70° = §in 40° --sin 20° = 2sin—2. er L g A

= 2sin 30°cos 10° = cos 10°

B) cos 12° — cos 48° =sin 18°.

12°+48 . 48°-12°
sin 3

cos 12° — cos 48° = 2sin =2sin 30° sin18° = sin 18°

r) cos 20° — sin 50° = sin 10°.

20°+40° . 40°-20°
sin 5

cos 20° — sin 50° = cos 20° — cos 40°=2sin

= 2sin 30° sin 10° = sin 10°.
sin 2a + sin 6o

531. a) —— = =g 4a.
c0s20.+ cos6a
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200 + 60t 6o — 20
cos

sin2o+sinba Zsin 2 72 sindacos2o _ sinda g 40
cos2a+cosbo 5 . 20+ 60 cos 6a—2a  cos4acos20  cosda ’
2 2
6) cos2a — cosda ~tg 30 tg ot
cos2a + cos4a
2si 20+ 4o 40,—20.
cos20 —cosda st 2 cos 2 sin3a.coso
= = =tg 3o tgo.

20+ cos4 20+40  4a—20
cos2a+cosdo 5. cos cos30.cosa

2
532. a)cosx+cos3x=0.

2 cos X +3x cos 3x —x =0; cos 2x cos x = 0;
2 2
T T TN
2x =—+7n X=—+—
{cos2x=0 ] 2 . 4 2
cosx =0 x=Zitnk x=Zink
2 2
0) sin 12 x + sin 4x = 0.
2 sin 12x +dx cos 12¢ —dx =0; sin8xcos4x=0;
2 2
8x =nn i
sin8x =0 h = 8 mn
; ; ;X=—
cosdx =0 4x=§+nk _n 1k 8
8§ 4
B) COS X = COS 5X.
cos X — cos 5x = 0; 2 sin X +5x cos e =0;
2 2
_m
) ) sin3x =0 3x =mn y 7~ 3
sin 3x sin 2x = 0; i ;
cos2x =0 2x =7k v mk
2
r) sin 3x =sin 17 X.
sin 17x —sin 3x = 0; 2 sin 17x = 3x cos 17x2+3x =0;
Tx =7n _m
] sin7x =0 - r= 7
sin 7x cos 10 x =0; ; T ;
coslOx =0 10x:5+nk L= Tk
20 10
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533. a)sin x + sin 2x + sin 3x = 0.

sin 2x + 2 sin x-|—23x cos 3x2—x =0; sin 2x + 2sin 2x cos x = 0;
sin2x =0 2x=T1n x:%
: + — () . .
sin2x (1 +2 cos x) =0; cosx:—l’ x=iE+2nk’ 21
2 3 xzi?+2‘rck

0) cos 3x — cos 5x = sin 4x.
3x +5x 5x —3x
cos

2 sin 5 7 = sin 4x; 2sin 4x sin X — sin 4x = 0;
sin4x=0 4x =T1n x:%n
sin4x (2sinx—1)=0; 1 B kT ;
cosx—g x=(-1) g+nk x=(—1)]‘g+nk
1 i T =3 ot t @
534, a) —-—cos t=cos — —cos t=2 sin 3 sin—3 =2sin( — +—)sin( ———).
2 3 6 2 2 6
T T
\/5 L §+t E_t b t b t
0) — +sin t=sin — +sin t=2 sin cos =2sin(— + —)cos (— — —).
2 3 6 2 6 2

1
B) l +2cost=2 (5+c0stj =2 (cos%+costj =

T I

S+t -t

3 3
2

I t b t
=4 cos cos =4cos(— + —=)cos(—— —).
(6 2) (6 2)

I T
t+——t  t—_+t

. o
r)cost+s1nt:cost+c0s(3—t):2c0s cos 2 =

2
i T bis
=2cos — t— =)= 42 r——
cos ( cos ( 4) cos( 4}

535. a) sin 5x + 2 sin 6x + sin 7x = (sin 5x + sin 7x) + 2 sin 6x =
S5x +7x 7x —5x
cos

[NOR |\

=2 sin + 2 sin 6x = 2sin 6x cos X + 2sin 6x =

=2sin6x(1+cosx)=4sin6x0032%.

2x +4x 4x —2x
cos

0) 2cos X + cos 2x + cos 4x = 2cos X + 2cos 2

3
=2 cosx + 2cos X cos 3x = 2 cos x (1+cos 3x) = 4 cos x cos’ 7x .
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536. a)sint+ sin 2t + sin 3t + sin 4t = (sin t + sin 4t) + (sin 2t + sin 3t) =

t+4t 4t —t . 2t+3t 3t—2t
cos +2 sin cos 2

=2sin

.5t 3t .5t t .5t 3t t
=2sin — cos — +2sin — cos — =2sin — | cOS—+CoS— | =
2 2 2 2 2 2 2
¥, 3t
2 2 cos 2 2 =4sin2 costcosi.
2 2 2 2

0) cos 2t—cos 4t—cos 6t+cos 8t=(cos 2t + cos 8t)—(cos 4t + cos 6t) =

2t + 8t 8t —2t 4t + 6t 6t — 4t
=2 cos cos —2cos cos =
2 2 2 2

=2 cos 5t cos 3t — 2 cos St cos t =2 cos 5t (cos 3t —cos t) =

t—3t . .
n T =—4 cos 5tsin 2t sin t.

=4 sin 2 cos
2

=4 cos 5t sin

537. a) sin 20° + sin 40° — cos 10° = 0.

20° +40° 40°-20°
cos

sin 20°+sin 40°—cos 10° = 2sin —cos 10° =

1
=2 sin 30° cos 10° —cos 10°=2- 5 - cos 10° —cos 10° = 0.
0) cos 85° + cos 35° — cos 25° =0.

85° +35° 85° —35°
cos 85°+cos 35°—cos 25°=2cos > cos 7 —cos 25°=

1
=2 cos 60° cos 25° —cos 25°=2- E - cos 25° —cos 25° = 0.

538. a) sin 87° — sin 59° —sin 93° + sin 61° = sin 1°.
sin87°—sin59°—sin 93°+sin 61°=(sin 87°—sin 93°)+(sin61°—sin59°)=

87° -93° 87° +93° 61°—59° 61° +59°
cos cos

=2 sin +2 sin
2

=—25sin3°cos 90° + 2 sin 1° cos 60°=0+2- % -sin 1°=sin 1°.
0) cos 115° —cos 35° + cos 65° + cos 25° = sin 5°.
cos 115° —cos 35° + cos 65° + cos 25° = (cos 115° + cos 65°) +
115° +65° 115°-65°

cos +

+ (cos 25° — cos 35°) = 2cos 2

5° o ° 1950
+ 2sin > +35 sin 33 ; > = 2sin 90°cos 25° + 2sin 30°sin 5° =

=0+2- % - sin 5° = sin 5°.
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sin(a +f) + sin(a —
30, a) SNCHA) Fsinta —p)
cos(a+p) +cos(a—B)
sin(a.+B) +sin(o.—B) _ sina cosf +cosa sinf +sina cosff —cosa sinff
cos(a+P)+cos(a—P) cosa cosf —sina sinf + coso cosf + sina sinf
2sina cosff  sina
= = =1ga
2cosa cosff  cosf
cos(a-B)—cos(a+p)
sin(a + ) —sin(a.—f)
cos(o.-B) —cos(a+P) cosocosP+sinasinP -cosocosP +sinasinB
sin(a+ ) —sin(a—B) sinacosp + cosasinf -sinacosf + cosasin B
_ 2sinasin _ sino

=1go

— = tgo
2cosasinf  cosa

540. a) sin x + sin y + sin (x —y) = 4 sin 2 cos = cos 2

sin x +sin'y + sin (x —y) =2 sin +

x+y cos XY
2

_X— - -y . X+ _X—
+2smx2y cos xzy =2cosx J (smx y+smx y)=

x+y+x—y Xty x-y
=4 cos ) sin 2 2 cos 2 2 =4 sini cosi cos -
2 2 2 2 2 2
6) sinx +sin2x +sin3x —1g2x

cosx +cos2x +cos3x

. . x+3x 3x—x
. . . sin2x + 2sin cos
sinx +sin2x +sin3x 2 2

- X+ 3x 3x—x
COSX + Ccos2x + cos3x €08 2x +2COS s )

sin2x+2sin2xcosx _ sin2x(1+2cosx)  sin2x

082X +20082xCOSX cos2x(1+2cosx) ~ cos2x
541.a)sin’ (o + fB)—sin’* (a — f)=sin2a sin2 f
sin? (o + f)—sin’ (a — B)=(sin(a + B)—sin(a—B))x
x(sin(a+f)+sin(a—-pF))=Q2cos asin ) (2sin o cos f)=
=(2sin @ cos @ )-(2sin f cos f)=sin2q sin2 f.

6) cos’ (a — B)—cos’ (a + B)=sin2a sin2 f

cos’ (@ — f)—cos*(a + B)=(cos(ax — B)—cos(a + B))x
x(cos(a—pF)+cos(a+ f))=(2sin asin f)-(2cos a cos S )=
=(2sin @ cos @ )-(2sin B cos f)=sin2a sin2 f.

=1g2x
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542.
sina +sin3a +sinSa +sin7a_ (sina +sin7a)+ (sin3a +sinSa)

cosa + cos3a +cosSa+cos7a  (cosa +cos7a)+ (cos3a + cosSa)

_ 2sin4acos3a +2sind4acosa  2sinda(cos3a +cosa)

~ 2cosdacos3a +2cosdacosa 2cos4a(cos3a + cosa) -
_sinder 11

cos3a ctgda 0,2
S43.a)tgattgfrtgy=tgatgftgy(atpty=m)
tgoat+tgf+rtgy=tgot+tgfttg(n—o—Pp)=

sin(a + sin(a +

~(gatig—tg(a+ p= S th) _sm@r/)
cosacosf  cos(a+ f)

B . 1 _ l p—
=sin (o + B)[cosacosﬁ coS(OH‘ﬂ)j B

— o — O — 1 - -
=sin(n—a B)(cosacosﬂ —cos(fr—a—ﬂ)J

. 1 1 . cosy +cosacos
=smy + =smy -— =
cosacos B cosy cosacos ffcosy

—cos(a + f)+cosacos f  sinasin fsiny tgaugfigy

=siny
cosacos ffcosy cosacos ffcosy

0) sin a + sin § + sin y = 4cos % cosg cos % (a+B+y=m)

sina+sinf+siny=sino+sinf+sin(mr—o-p)=

:sin(x+sinB+sin(a+B):25in# COS#‘F
+ 2sin a;ﬂ cos atp = 2sin a;ﬁ (cos a_ﬂ+c05 a;ﬁ):

=4sin

2
a+pf o p .o [7[ a+ﬂ) a g
2

€cO0S — co0s — = COS — €0s — =
2 2 2 2 2

=4cosg cosﬁ cos 1.
2 2 2

1
544. a) sin® 10° + sin? 130° +sin’ 110° = 3 (1 —co0s20° + 1 —cos 260° +

1 1 1
+ 1 —cos 220°) = i — — ¢c0s20°+ — cos 80°+ — cs040° =
2 2 2 2
1 . 80° +40° 80° —40°
— cos 20° + cos cos =
2 2 2

3
2
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w

l c0s 20° + cos 60° cos 20° = — — l cos 20° + l cos 20° = i
2 2 2 2 2

0| W

1
6) cos® 35° + cos® 25° —cos’ 5° = E (1 +cos70°+ 1+ cos 50° —

1
—1-cos10°) = 5 (1 +cos 70° + cos 50° —cos 10°) = — +

N | =

70° +50° 70° —50°
s cos -

1 1
+co — cos 10°= — +cos 60°cos 10°—
2 2 2

N | =

flc0510°=l + l cos 10"7l cos 10° =
2 2 2 2
545. a) sin 3x = cos 2x

sin 3x — sin £—2x =0;
2

3x—"42x 3w+l -2x Sy o ‘oz
2sin 2 cos 2 =0; sin | —-—|cos | —+—| =0;
2 2 2 4 24
WD [, [z
2 4 05 L r 2m
x T ’ ’ 10 5
—+—|=0 —+—=—+7k X =—+27k
00{2 4] 2 4 2

0) sin (5x —x) = cos (2x + 7m).

. T
sin X =—cos 2X;  cos 2x + cos (E—xj =0;

T T
2x+——x 2x——+x . -

2 cos 2 cos 2 =0; cos | —+— | cos | —=—1| =0;
2 2 4 4

2 2
X, X ‘w V.2
cos| —+— (=0 Yf Ty g™
(2 4j 2R TR p o
cod X7 _ I F_m L | EL 23
4 2 4 2 2 3
B) cos 5x =sin 15x
i Sx+ % —15x  Z—15x—5x
cos 5x —cos | ——15x | =0; 2sin 2 sin2 =0;
2 2 2

sin £—5x sin £—le =0; sin 5x—£ sin 10x—£ =0;
4 4 4 4
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sin[Sx—zjzo sx—Z —m x=£+2_7m
4 . 4 10 5

>

cos 10x—£ =0 10x—£=7;k x:£+2ﬂk
4 4 2
r) sin (71 + x) = cos (97 + 2x).

. . V4
—sin X =—cos 2x; cos2x—sinx=0; cos 2x —cos (E—xj =0;

2x+——x ——x—2x
2 sin 2 sin 2 =0;
2
T 3x o (x 3x &«
sin | —+—|{sin | ———| =0; sin | —+—| sin | ——— | =0;
2 2 2 4
sinf —+— =0 X r_ =——+2
( j 2+4 m X +27m :ﬂ+%
o |FE_Z_ _m 27 603
s 2 4 6 3

546. a) 1 + cos 6x = 2 sin® 5x
1+cos6x=1-cos 10x; cos 6x + cos 10x = 0;

6x+10x 10x —6x
cos

2 cos 2 =0; cos8xcos2x=0;
8x ="+ mk x:£+n—k
cos8x=0 2 . 16 8
cos2x=0 ~ I ’ nomn
2x=—+mnn X=—+—
2 4 2
6) cos’ 2x = cos’ 4x.
1 1
E (1 + cos 4x) = 5 (1 + cos 8x); cos 4x — cos 8x =0;
2 sin i cos V' =0; sin 6x sin 2x = 0;
2 2
m
sinbx =0 6x = m = 6 m
5 5 ;X =—.
sin2x =0 2x = 7k x_zzk 6
2
B) sin®> = = cos? 7_x
2
1 1
5(17cosx)=5(l+cos7x); cos 7x + cos x = 0;
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2 cos 0s 2 =0; cos 4x cos 3x =0;
PN _z,.m
{cos4x=0 ' x—2 m ) x_g 4
cos3x =0 3x =24k x=£+ﬁ
2 6 3
r) sin® x+sin® 3x = 1.
%(1 —cos 2x) + %(1 — cos 0X); cos 2x + cos 6x = 0;
2 cos 2x+6x cos 6x;2x =0; cos 4x cos 2x =0;
PR _z,m
{c0s4x=0 ' x-2 m ' x_g 4
cos2x =0 =2tk x:£+ﬂ
L 2 4 2
547. a) 2sin2 x + cos 5x = 1.
1—-cos2x +cosS5x=1; cos 5x —cos 2x =0;
. Ix [7x 27m
sin— =10 —=7m X=—
2 2 . 7
. 3x | 3x ’ 27k
sin— =0 —_— = x ="
2 L 2 3

6) 2 sin? 3x — 1 = cos’ 4x — sin® 4x

—Cos 6X = cos 8X; cos 6x + cos 8x =0;

6x +8x 8x—6x
cos

2 2

2 cos

7 T m
Tx=—+7m x S
{cos7x=0 4 2 ) 14 7

Y x=Z ik x=Zink
2 2

548. a) tg x+tg 5x = 0.

sin(x +5x) o: sinbx 0:
COSXCOS5x " cosxcos5x ’
_m
. 6x = 7m =%
sin6x =0
cosxz=0 x¢£+7zk ; x¢%+ﬂk ;
cosSx #0
T T 7l
Sx#=—+nl X#—+—
2 10 5
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0) tg 3x =ctg x.

sin3xsinx = cos3xcosx

sin3x  cosx
= ; qcos3x =0

cos3x sinx .
sinx # 0

cos3xcosx—sin3xsinx =0

cos3x#0 ;
sinx #0
4x="
cosdx =0 i
cos3x=0 3x#—+T7k
sinx # 0 2
x#ml

B) tg 2x =tg 4x.

cos(3x+x)=0

cos3x#0
sinx #0
T TN
X=—+4+—
8 4
n Tk
; X#E—+—
6 3
x#ml

sin2xcos4x = sin4xcos2x

sin2x _ sindx

= cos2x # 0
cos2x  cosdx
cosdx =0
sin(4x—-2x)=0 sin2x =0
cos2x =0 ;2cos2x =0
cosdx =0 cosdx =0
_mn
2x=mn x_z
2x¢E+nk; ¢E+ﬁ
4 2
dx S+l x¢E+n—€
2) 8 4

3x
cos— cos7
+ =
. . 3x ’
sin— sin—
2
x . 3x 3x . x
cos—sin— + cos—sin— =0
2 2 2 2
sinX £ 0 ;
2
sin3—x¢0

s

.(3)6 X

sin| —+=

2

sinf;tO
2

sin3—x¢0

)

0

|3
+

a

n

-
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sin2x =0 2x =7m X =— x==
2 2
sin%io ; %iﬂk s Ix#27nk ; <n#dk .
27l 3n+4/
. 3x 3)C X #=—
sin— =0 — =l
2 2
549. a) sin x + sin 3x + cos x + cos 3x = 0.
. Xx+3x 3x—x x+3x 3x—x
2 sin cos + 2cos cos =0;
2 2 2 2

sin 2x cos X + cos 2x cos X =0; cos x (sin 2x + cos 2x) = 0;

\/Ecosx-sin (%+2xj =0;

cosx =0 x=Z +m x=" +m
. T2 2
. _+2 :0 ) ) .
sm[4 xj Ziox=nk x=—£+ﬁ
4 8§ 2
6) sin 5x + sin x + 2sin? x = 1.
sin 5x +sinx —cos 2x=0; 2 sin Sxtx cos XX —cos 2x=0;
2sin 3x cos 2x —cos 2x =0; cos 2x (2sin 3x — 1) =0;
cos2x =0 2x:£+7m x:£+ﬂ
L . 4 2
sind3x=— K T ’ o T Tk
3x=(-1)"—+7k x=C-)"—+—
2 D% ( )18 3

550. a) sin 2x + sin 6x = cos 2x
2x +6x 6x—2x

2 sin cos —cos 2x=0;
2 2
2sin 4x cos 2x —cos 2x = 0; cos 2x (2sin 4x— 1) = 0;
[ 7 om
)C:Z'F?
cos2x =0 2x=" v m
- ; 2 ; x:%+2ﬂk.
sin X_E 4x=(—l)k£+ﬂk 5
6 x=2Z 4ok
24

V4
OTcroga BUAHO, YTO JAaHHOE YPAaBHEHHME HMEET Ha OTpEe3Ke [O,E] 3 KopHS:

T T hY/4
X=—,X=— UX= —.
4 24 24
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6) 2 cos’ x — 1 =sin 3x

cos 2x = sin 3x; cos 2X - oS (% —3xj =0;

2x+£—3x E—Sx—Zx

2sin sin =0;
2 2
sin | ———|s X =0; sin|———|si RANN =0;
4 2 2 4
Sln[*—*jzo 2T x=—+2mnn
2 4 )
cos| 2X_T\_p X_m_ 4 2k
4 2 4 10 5

V4 V4
X=— HX= —
10 2
551. a) cos 6x + cos 8x = cos 10x + cos 12x
6x +8x 8x —6x 10x +12x 12x—-10x
2 cos cos =2 cos cos R
2 2 2 2

cos 7x cos x =cos 11x cos X; cos x (cos 7x —cos 11x) = 0;
Tx+11x . 1lx—7x
sin

2 cos X sin 2 =0; cos x sin 9x sin 2x = 0;
8x =T 4 mk x=£+n—k
cos8x=0 2 . 16 8
cos2x=0 ’ e ’ T
2x=—+7n X=—+—
2 4. 2

Ortcroa BUAHO, YTO JaHHOE ypaBHEHHE nMeeT Ha otpeske [0, 7 ] 9 kopwreit:
7k T

x=— (k=1,...8)ux=—.
9 2

0) sin 2x + 5 sin 4x + sin 6x = 0. (sin 2x + sin 6x) + 5 sin 4x = 0;
2 sin 4x cos 2x + 5 sin 4x = 0; sin 4x (2 cos 2x + 5)=0;

. m
sin 4x =0 (T.k. 2 cos 2x + 5> 0 npu Becex X); 4x =m; X = —
OTcroga BUIHO, YTO JAHHOE ypaBHEHHME HMeeT Ha oTpeske [0,7 ] 3 kopHs:

m
x=— (n=1, 2, 3).
2 ( )

552. a) a=cos 7x, b =cos 2x, ¢ = cos 11x.
a, b, c 00pasyroT apuHMeTHICCKY IO IPOrPeccuio, eciim b —a = ¢ —b, T.e. cos 2x —
cos 7x = cos 11x — cos 2x.
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2 cos 2x — (cos 7x + cos 11x) =0; 2 cos 2x — 2 cos 9x cos 2x = 0;
cos 2x (1 —cos 9x) =0;

n L
[cost:O . 2x=rm+5 N
cosdx =1 9x =2nk x:%

0) a = sin 3x, b = cos X, ¢ = sin 5x.

a, b, ¢ 00pa3yroT aprUPMETHUECKYIO IPOTPECCHIO, €ClIU b — a = ¢ —b, T.e. cos X —
sin 3x = sin 5X — cos X.

2 cos X — (sin 3x + sin 5x) = 0; 2 cos x — 2 sin 4x cos X = 0;

cos X (1 —sin 4x) =0;

T i
X=—+T7n X=—+7mn

{cossz 2 . 2
sindx =1 dx="1omk x=§+%

§ 27. Ilpeobpazoeanue npouseedenuii
MpU2OHOMEMPUYECKUX QYHKUUIL 8 CYyMMY

553. a) sin 23° sin 32° = % (cos (32° —23°) —cos (32° +23°)) =

(cos 9° — cos 55°%).

B) sin 14° sin 16" = % (cos (16" —14°) —cos (16° + 14°)) =

(cos 2° = ¢cos 30°) = % [cos 2° —@J .

1
2

in —sin—.
5 40 40

554. a) sin (o + ) sin (@ — P) = sin’ o — sin’ p = cos’ p — cos’ a.

6) cos (o + PB) cos (o — B) = cos? B — sin? o = cos a — sin® p.

B) COS £+£ cos z—ﬁ :COSQE —sin2£ :COSZE —sin2£.
2 2 2 2 2 2

V4 V4 ) T . 1 .
rycos |a+— | cos | a@—— | =cos"— —sin" o= — —sin” a.
4 4 4 2
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555. a) cos a sin (o + ) = % (sin 2o+ B) +sin (e +pf—a)) =

% (sin (2o + B) + sin B)).
6) sin (60° + ) sin (60° — o)) = sin® 60° — sin” o = % —sin’ a.
B) sin B cos (a.+ P) = % (sin (@ +2B) +sin (B—a — |3))=% (sin (o + 2P) —sin a)).

T T 2 T .2 1 .2
F) cos|a+— | cos|a——|=cCOST— —SIn" o= — —SIn" a.
4 4 4 2

556. a) cos (x + %j cos (x - %j -0,25=0;

1 T T V4 V4 1
— |cos| x+——x+—|+cos| x+—+x—— || = —;
2 3 3 3 3 4

1
= | cos?Z+cos2x | = l,l —l+c052x = l;
2 3 4 2 2 4

cos2x=1; 2x=2mn; X=rmn;

0) sin x+£ cos x—z =1.
3 6
1 . b4 T . V4 V4
— |sinjx+——x——|+sin x+——x+— || =1;
2( [ 3 6) [ 3 6D

l sin 2x+£ +sin£ =1;
2 6 2
l sin 2x+£ +l =1,  sin 2w+ 2 =1;
2 6) 2 6
2x+£=£+2nn; x=£+7m

6 2 6

557. a) 2 sin x cos 3x + sin 4x = 0.
sin (X + 3x) + sin (x — 3x) + sin 4x = 0;
2 sin 4x — sin 2x = 0;
4 sin 2x cos 2x —sin 2x = 0;
sin 2x (4 cos 2x — 1) =0;
sin2x =0 2x=m x==
1 1 ; 2
cos2x = 1 T 2x = J_rarccosz+ 27k

1
x=% arccosz + 27tk

L
2
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ox . 3x 1 1 x 3x x 3x 1
6)sin — sin — = —, — [cos| ——— |—cos| —+— | |[=—;
2 2 22 2 2 2 2 2

coS X —cos 2x =1; 2coszxfcosx=0; cosx(2cosx—1)=0;
V4
cosx=0 X=—+m

5 .
COSX =— T
x:i?+2ﬂk

558. a) sin 10° cos 8° cos 6° = % sin 10° (cos (8° —6°) + cos (8° +6°)) =

1 1 1
= 7 sin 10° cos 2° + 3 sin 10° = 2 (sin 12° + sin 8° + sin 24° —sin 4°).
0) 4 sin 25° cos 15° sin 5° =2 sin 25° (sin 20° + sin (-10°%)) =
=2 (sin 25° sin 20° — sin 25° sin 10”) =cos 5° — cos 45° —cos 15° +
+cos 35" =cos 5° —cos 15 + cos 35° — L

V2
559. a) 2 sin t sin 2t + cos 3t = cos t.
2 sin t sin 2t + cos 3t = cos (2t —t) — cos (2t + t) + cos 3t =cos t.

6) sin a - 2 sin 215 | cos [ Z415° :l.
2 2 2
sina-2sin | Z-15° | cos | £+15° | =sina—
2 2
Ssin | 215+ 8015 | Ssin [ £ o1 -5 | =
2 2 2 2

= sin o — sin o — sin (-30°) = sin 30° =

N | —

560. a) cos” 3°+cos” 1°—cos 4° cos 2°= cos” 3°+cos” 1°—cos (3°+1°)cos 3°—1°) =
=cos’ 3°4 cos® 1° = cos® 1° + sin” 3° = cos® 3° + sin” 3° = 1
6) sin” 10° + cos 50° cos 70° = sin® 10° = cos (60° — 10°) cos (60° + 10°) =

(e}

= sin® 10° + cos? 60° — sin’ 10° = cos® 60° = % .

1-4sin10°sin70°

561. a) —2sin70° =
2sin10° 2sin10°
_ 1-2c0s(70° —10°) +2cos(70° +10°)  1-2co0s60° +2c0s80°
2sin10° 2sin10°

1—2~l+2sin10°
2

2sin10°
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tg60 4 cos 100° = tg60” +4sin40° cos100 _
sin40° sin40°

6)

&

V3 +2sind0" —2. Y2

_ 1g60° + 2s5in140° + 2sin(—60") _ 2 2sin40’ —»
sin40° sin40° sin40° ’
. .5 3

562. a) sin 3x cos X = sin X cos _x.

2 2
1 1 . .
— (sin (3x + x) + sin(3x — X)) = — (sin | sin| 5—x+2 +sin 5_x_3_x ;
2 2 2 2 2 2
sin 4x + sin 2x = sin 4x + sin Xx;
sin 2x —sinx =0; 2 sin 2x—x cos 2x2+x =0;

sin> =0 X m x=2m
X 2

sin — cos — =0; 5 T 27k

3 3x 7« =—+—

cos— =0 —=—+7k 3 3
2 2
0) 2 sin £+x sin £—x +sin®x =0.
4 4
2 (Sinzg— sin? xj +sin’ x =0;
. 2 1

1-sin"x=0; —E (1-cos2x)+1=0; cos2x=—1;

V4
2x =m+ 2 mn; X= — +7n.
2
B) sin 2X cos X = sin X cos 2X.
. | . .
5 (sin 3x + sin x) = E (sin 3x —sin x); sinx=0; x=7n.
I') COs 2X €0s X = ¢cos 2,5x cos 0,5x.

1 1
E (cos x + cos 3x) = E (cos 2x + cos 3x);

COS X = €08 2X; cos X — cos 2x = 0;
.oX+2x . 2x—x . 3x . x
2 sin si =0; sin — sin — =0;
2 2 2 2
sin3—x=0 3—x=7m 2/m
2 2 X=—
5 5 3.
sint=0 |~=zk |x=27k
2 2
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563. a) sin x sin 3x = 0,5.
1 1
E (cos 2x — cos 4x) = 5 ; cos 2x = 1+ cos 4x;

cos 2x =2 cos’ 2x; cos 2x (2 cos 2x— 1) =0;
cos2x =0 2x=£+7m x=£+ﬂ
. 4 2
cos2x=> 2x:i%+27rk x=i%+ﬂk

0) cos x cos 3x + 0,5

1 1
7 (cos 2x + cos 4x) = 5§ cos 2x + (1+ cos 4x) = 0;
cos 2x + 2 cos® 2x = 0; cos 2x (2 cos 2x + 1) =0;
cos2x =0 2x=£+7m x:£+ﬂ
2 4 2

2 ——l ’ 2 ’ T '
cosex==— De=tToadk | x=gk

564. a) f(x) = sin (x+£j cos (x—lj =
8 24

1 . T T . V4 T
— |sinjx+—+x——|+sin| x+——-x+— || =
2 8 24 8 24

1 . V.4 1 .z 1 . V4 1
— sin | 2x+— | + — sin — = — sin| 2x+— | + —.
2 2 6 2 12

12 4

[TockonbKy HauboblIee 1 HANMEHbLIEE 3HAYCHUS QYHKIUU

. w
y = sin (2x+Ej paBHbl 1 W —1 COOTBETCTBEHHO, TO HauboJbllee U

3 1
HaMMeHbIIee 3HaYeHns pyHKuuH f(X) paBHBI 4 u 7 COOTBETCTBEHHO.

VA /4
0)f(x)=sin | x—— | cos | x+— | =
e [ 3J ( 3j
1 ( ( 5 ﬂ:j | ( s njj_
— |sin| x+—+4+x—— |[+sin| x+=—x+— || =
2 8 24 8 24

1 2
— cos—”—cost :,l - l cos 2X.
2 3 4 2

Tockonbky HanGomblIee ¥ HAUMEHbIIIee 3HAUCHUs QYHKIINU
y = cos 2x paBHbl 1 U —1 COOTBETCTBEHHO, TO HauOOJbIIee M HAHUMEHBIIECE

1 3
3HaueHus Gy f(X) paBHEI 2 u 2 COOTBETCTBEHHO.
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565. cos® (45° — o) — cos® (60° + o) — cos 75° sin(75° — 20) = sin 2a.
cos® (45° — o) — cos’ (60° + o) — cos 75° sin(75° — 20) =

= cos® (45° — o)) — cos® (60° + o) — % (sin (75° =20+ 75°) +
o oy L . 1 .
+sin(75° - 20— 75°%)) = ) (1 +cos (90° - 2a)) — Y (1 +cos (120" +
1
+ 2a)) — sin (150° — 2a) + sin 2a) = sin 20 — E (cos 120° cos 20 —

1
—sin 120° sin 2a) — E (sin 150° cos 2a —sin 2a cos 150%) = sin 20—

1 1 3 . 1 3 . .

— — (—— cos 20— £ sin 200+ — cos 20+ — sin 2a) = sin 2a.
2 2 2 2 2

566. Yucna a, b, ¢ 00pa3yroT reoMeTpuyecKyto mporpeccuro, eciu az0, b#0, c#0
b ¢

u—=—.
a b

a) a = cos 6x, b = cos 4x, ¢ = cos 2x.

cos4x  cos2x

= cos? 4x = cos 2xcos 6x
cosbx cosdx

cos2x#0 ; cos2x #0 ;
cosdx % 0 ’ cosdx #0 ’
cos6x # 0 cos6x =0

l(1 +cos8x) = l(cos 8x +cos4x) cosdx =1
CZOSQx:tO ’ cos2x#0
cosdr =0 ? cosdx#0
cos6x # 0 cos6x # 0
x—ﬂ x—ﬂ
dx =2m 2 2 4
cos2x#0 ; 2x¢%+ﬂk; xqz:£+7 ; X:%,
n
cos6x =0
V4 T
6x #—+ 7l X # —4—
2 12 6

0) a = sin 2x, b = sin 3x, ¢ = sin 4x.

sin3x  sin4x .2 . .
- =— sin“ 3x = sin 2xsin4x
sin2x  sin3x

sin2x # 0 sin2x =0 ;
sin3x = 0 sin3x # 0 ’
sindx # 0 sindx =0
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1 1
E(l —cosbx) = E(COS 2x —cos6x) cos2x =1

. sin2x # 0

sin2x # 0 : :
> |sin3x#0

sin3x # 0

. sindx # 0
sindx # 0
2x =2m
2x # 7k

=> HH IpH KakuxX X a, b, ¢ He 00pasyloT TIeOMETPHYECKYIO
3x =l
4x # mm
MIPOTPECCHIO.

§ 28. Ilpeoopasosanue svipascenus A Sin x + B CoS x
. N
567. a) \/g sin X + cos x =2 751nx+zcosx =
. V4 . . V4
=2 |sinxcos—+cosxsin— [ =2sin | x+— |.
6 6 6
0) sin x + ﬁ cosx =2 (%sin;ﬁ?cosx} =
T . .7 T
=2 | cosxcos—+sinxsin— [ =2cos | x——|.
6 6 6
. | 1
B)SlnX—COSX:'\/E —=SInX——=C0SX | =
V2 V2
= x/E sinxcosﬁ—cosxsinz = \/E sin x—£ .
4 4 4
r)2sinx- x/ﬁ cosx=4 [%Sinx—gcosx] =

. V4 . . V4
=4 | sinxcos——cosxsin— | =4sin | x —— |.
3 3 3

568.2a)3sinx +4 cosx=35 (%sinx+%cosxj =

. .4 . .4 . .4
=5 [smxcos(arcsng + COSXSIH(&TCSII’I;)] =5 sin ()C + arcsmgj .
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06)5cosx—12sinx=13 icosx——zsinx =
13 13

.12 . . L 12 .12
=13 | cosxcos| arcsin— |—sinxsin| arcsin— | | = 13 cos| x + arcsin — |.
13 13 13

B) 7 sin x — 24 cos x =25 lsinx—&cosx =
25 25

.24 . . . 24 . .24
=25 | cos| arcsin— |sinx —cosxsin| arcsin— | | =25 sin | x —arcsin— | .
25 25 25

r)8cosx+ 15sinx =17 icosxwLEsinx =
17 17

.15 L .15 .1
=17 | cosxcos| arcsin— |+sinxsin| arcsin— | | =17 cos| x —arcsin— | .
17 17 17

569. a) 4/3 sinx +cos x = 1.

2 ﬁsinx+lcosx =1;
2 2

. . 1 T 1
SIn X sin — +COS X COS — = —; COS | X—— | = —;
2 3 2
T
X—E——+2ﬂ'k . :2_7[+2ﬂ_k
—%:——+2ﬂn X =2m

6)sinx+cosx:\/5.

. 1 . b4 .
—— sinx+ — cosx=1; sinxcos — +cos x sin —
V2 2 4 4
r
4

T
= — +27n; X =
2

NG

V4
sin(x+ —)=1;, x-+
( 4)

B) sin X - x/gcosx= \/g

1 . x/g . . 3
— sinX- — cosX= ——; sSiNXCOS — -COXXS§in — = —
2 2 2 3 2
P
. - ﬁ x—g— +27m :2—+27m
SIH(X-—)=7; ;
x—%=—+27z‘k X =7+ 27k
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r)ysinx—cosx = 1.

. 1 1 . V4 . 1
—= sinX— —= c0SX= —=; sinxcos — —cosxsin — = —;
V2 V2 2 4 4\
T T

X——=—+2m T
. 1 4 4 X=—+2m
sin(x— —)=—; 2

2 7 3z

X——="+27mk |x=7m+27k
4 4
. «/5 1 . V3
570.a)y = \/5 sinx +cosx=2 7s1nx+zcosx =2 (sinx cos g +

. . Vs
+cosxsin —)=2sin(x+ —).

6 6
HauGosnbiee 3HaueHne 2, HaUMEHbIIIEE —2.

0)y=sinx — ﬁ cosx =2 [%sinx—%cosx} =2 (sin X cos % -

1 . V4
—cosxsin —)=2sin(x— —).

3 3
Hawubonsiree 3HaueHue 2, HAaMMEHbIIEE - —2.

1 1 V4
B)y =8inX—COS X = 2 (Tsinx——cosxj =2 sin x-—).
2 V2 4

HauGounbiee 3qauenre 2 , HaMMEHbILEE - —+/ 2 .

ry= JE sinx — 72 cosx=242 [gsinx—%cosxj =

=2«/5 (sinx cos z — COs X sin £)=2«/5 sin (X — z).
6 6 6
HauGosbiee 3nauenue 2 +/2 , HauMEHBIIEE - —2 \/5 2

571.a)y=3sin2x—-4cos2x=5 (%sinbc—%cosbc) =

4 4 4
5 sin 2x cos (arcsin 3 ) = cos 2x sin (arcsin 3 )) =5 sin (2x - arcsin 3 ).
Oo6nacts 3Ha4yeHuit — [-5, 5].

6)y=5cos3x+12sin3x =13 (%cos3x+%sin3x} =

=13 (cos 3x cos (arcsin %) + sin 3x sin (arcsin % )) =13 cos (3x - arcsin % ).
Oo6nactb 3HaueHui — [—13, 13].
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B)y=7sin X 42408 X =25 lsin£+£cos£ =
2 2 25 2 25 2
=25 (sin X sin (arcsin i) +cos > cos (arcsin A ))=25 cos (i — arcsin A ).
2 25 2 25 2 25
O6nacts 3Ha4YeHuit — [-25, 25].

r)y=38cos X ssin X =17 iCosﬁ—gsini =
3 3 17 3 17 3

=17(cos X cos (arcsin E) —sin d sin (arcsin E))=17 cos (ﬁ + arcsin E).
3 17 3 17 3 17

Oo6nactb 3Hauenuit — [—17, 17].
572. a) sin 5x + cos 5x = 1,5.

3 V4 3 9
\/Esin 5x+£ =—; sin (5x + — ——=\/:.
x4 ) 242 V8

D710 PaBCHCTBO HE BBINOJHACTCA HU IIPU OJHOM 3HAYCHUH X,

T.K. sin (5x + %)SlanBcexx,a \/g > 1.
. 3 . 4
6) 3 sin 2x —4 cos 2x = /26 . S(E sin 2x - 3 cos 2x) = /26 ;

5 (sin 2x cos (arcsin % ) — cos 2x sin (arcsin % )= 26

5 sin (2x - arcsin % )= 26 sin (2x - arcsin % )= % .

210 PaBEHCTBO HE BLIIIOJIHACTCA HU IPU OAHOM 3HAYCHUU X,

> 1.

. .4
T.K. sin (2x - arcsin g ) <1 mpu Bcex X, a

r 1 3 V4
B)sin 7x — 4/3 cos 7x=—. — sin7x- — cos 7x=—;
) [ 2 2 2 4

sin7xcos£ —cos7xsin£ :ﬁ; sin (7x - f):ﬁ_
3 3 4 3

4

3HaueHNs X, MPH KOTOPBIX BBIMOJHSAETCS 3TO PAaBEHCTBO, CYMIECTBYIOT, T.K.
. . V4 T

obJacTh 3HaUeHUH QyHKIMK y = sin (7X - ? ) —oTpesok [-1;1] u —1< Z <lI.

V170
3 b

r)5sinx+ 12 cos x = 4/170 . % sinx+% COS X = ——

1
V170

. .12 . .12
sin X cos (arcsin — ) + cos X sin (arcsin — )= ———;
13 13 13
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170

. .12
sin (x + arcsin — )= ——
13

210 PAaBECHCTBO HE BBINOJHACTCA HU IIPU OAHOM 3HAYCHUH X,

T.K. sin (X + arcsin %) <1 npu Bcex X, a 170

13
573.a)y = ﬁ (sinx + cos x) =2 sin (x + %)

> 1.

—t —
B SR x| 7 x 3K A 5w dnffx 27
2 4 4 2 T'7 2 AN AT
-2
. . 3 1
6)y:\/§smx+cosx:2(smx-£+cosx-—):
. w . T . T
=2(s1nxcos€+cosxs1n—)=2s1n(x+—).
y
Il ! Il »
T T i >
LN T L,z 5 4r Iz
3 6 3 6 6
-2

B)y=sinx - y3 cosx=2(§ sinx-—3 coS X) =

. V4 . . Vd
=2(s1nxcos? -cosxsin —)=2sin (X- —).

y

Nl TN

134



L
2

1
r)y=sinx—cosx=\/5( SinX - —= COS X) =
2T

T T T
=\5 sin X cOS — - COS X Sin — =\/Esin X-—).
( 4 4) ( 4)

Ay

~N AN

<
.
N

574. a) cos 2x + \/5 sin 2x = ﬁ; % cos2x+§ sin2x:%;

T .o
cos 2x cos ? + sin ? sin 2x =

2x——=—+2m X=—+m
T, 1 3 4 . 24 .
cos(2x-?)——, ; ;
2 2x—%=——+27rk x=£+7zk
1 1
6)sin5x70055x=—6, — sin5x — — c055x=—3;
2 2 V2 2
sin5xcos£7c055xsin£=—3;
4 4 2
T Tz 2m
S5x——=—+2m X=—+——
: T B3 4 3 , 60 5
sm(SX—Z)fT, 5 5 3 ok
sx—2 =22 ok =L
20 5
X X 1 X 3 X 1
Z o 3sin S +1=0, = cos = -~ sin = =——,
B) cOS 3 x/_sm 3 3 cos 3 3 sin 2 2
.X T X . 7 1
sin — cos — —cos — sin — = —;
2 6 2
LI T iom 2z
2 6 6 = tam
sin(— - —)=—; 5 5 3
%—E—?ﬁ-ﬂﬁk X =27+ 27k
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.X 1 X 1 x 1
F)Sln—+cos—:], — sin = + ——= cos — = —,
V2 3 2 3 2
Sin—cos—+cos—sin£=i-
4 27
i Ziomk [x=6ak
Sin(£+£):L~ 3 4 4 3
34 V2 §+%_37f+27m X=——+6m

575.a) 4 sinx—3 cos x = 5.

— sinx- — cosx=1;
5
. .3 . .3
sin x cos (arcsin g) — cos X sin (arcsin g) =1
. .3 .3
sin (x —arcsin —) = 1; X —arcsin — = ry 2mn;
5 5 2

V4 .3
X = — +arcsin — + 27n.
2 5

0) 3 sin 2x + 4 cos 2x = 2,5, EsinZXJricosZX:l,
5 5 2
. .4 . .4 1
sin 2x cos (arcsin — ) + cos 2x sin (arcsin — )= —;
5 5 2
sin (2x + arcsin i )= l ; 2x +arcsin i = (—1)n£ + 7n;
5 2 5 6
1

X = (—1)"1 ey arcsin % +

m
12 2

B) 12 sinx+5cosx+ 13=0; 2 sinx+i cos x=-1;
13 13

5 5
sin x cos (arcsin — ) + cos x sin (arcsin — ) =-1;
13 13
sin (x + arcsin i): -1; X + arcsin i -z + 2nn;
13 13 2

V4 .5
X =—— —arcsin — + 27n.
2 13

r)SCosf—lzsin£=6,5, icosf 2 X
2 2 13 2 13 2

x .12 X .12
cos — cos (arcsin — ) —sin — sin (arcsin — ) =
2 13 2 13
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X .12 1
cos (— +arcsin —)= —;
2 13 2

z + arcsin 2 = iz + 27, X= iz—ﬂ - 2 arcsin 2 + 4 7.
2 13 3 3 13
576.a)sinx+cosx+\/_=2\/§ cos? (g_%j
sinx+cosx+\/_ :ﬁ cos(x—%)Jr\/E =
V4 X

=\/5 I +cos(x— — =2\/E cos? | =—=1.

( ( 4)) [2 8)
6)cos2x7sin2x7\/5 =72\/E sin2(x+%),

cos 2x — sin 2x - \/_ = \/5 cos(2x+%)f\5 =

V4
2x+—
:—\/5 (1—c0s(2x+%)):—2\/5 sin® 2 4 :—2\/5 sin2(x+%).

577.a)2sin 17x + ﬁ cos 5x +sin 5x = 0.

V3

. 1 .
2sin 17x +2 (— cos 5x + — sin 5x) =0;
2 2
. . V4 . . V4
251n17x+2s1n(5x+§)=0; s1nl7x+sm(5x+?)=0;

17x+5x+%  17x—5x-2"
2 sin 3 cos =0;
2 2

V4 T
sin (11x + —)cos 6x - — ) =0;
( 6) 6)

sin(l1x+ 25 =0  [11x+2% =m = F, ™
6 , 6 66 11
cosx-")=0  |6x-F-Fimk |x=ZiE
6 6 2 9 6

0) Ssinx—12 cos x + 13 sin 3x = 0; % sin X - % cos X + sin 3x = 0;

sin X cos (arcsin % ) — cos X sin (arcsin %) + sin 3x = 0;
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sin (X - arcsin %) + sin 3x = 0;

L 12 .12
x —arcsin— + 3x x —arcsin— —3x
13 13

2 sin cos =0;
2 2

sin (2x - 1 arcsin 2) cos (x + L arcsin 2) =0;
2 13 2 13

sin(2x—larcsin£) =0 Zx—larcsin2 =7m
2 13 2 13

cos(x + larcsinz) =0 X+ larcsm2 =T, 7k
2 13 2 13 2

1 .12 7m
X = —arcsin—+—
4 13 2

x= E—larcsin£+7z;’c
2 2 13

578. a) (sinx + \/5 cos x)> -5 :cos(% - X).
1 . 3 5 V4
4(— sinx+ — cosx)"—5=cos (— -X);
(2 5 ) (6 )
4(sinxcos£+cosxsin%)2—5:cos(%-x);
Vs V4 V4 Vs

4sin® (x + =) —5=cos —-X;4cos2 — -X)—5=cos (— -X);

( 3) (6 ) (6 ) (6 )
4 cos’ z - X) —cos z -X)-5=0;

(6 ) (6 )

5
11480 159 |2

T
cose— -X) ==
(6 4 8 8

>

-1
COS(E'X):-I (COS(E-X)#EHI/IBceXXTK

6 6 4P
COS(E‘X)SI);COS(X-£)=-1; X—£=n+2nn;x=7—ﬂ+2nn.
6)(\/5 SiHX—COSX)2+1=4cos(x+%),

4(—3 sinx-l cosx)2+1=4cos (x + 1);
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4cos2(x+%)+174cos(x+%)=O; (2005x(x+%)71)2=0;

T 1
cos(x+ —)=—,;
¢ 3) 2
2 =T ok X =27k
3 3
B 7[ .
T X=——+2m
X+—=——+2m 3
3 3

579. a) \/g sinx+cosx+2:£x.
V4

. 1 6 . V4 . 6
— sinx+ — cosx+1=—x; sinxcos — +cosxsin — +1=—x;
2 2 V4 6 6 V4

sin (x + Z):Ex—l; XZE.
6 V4 3
0) x/E (cosxfsinx)=2x-%.
2 (cos X cos r - sin X sin £)=2x-£; cos (x + £)=x-£; x=£.
4 4 2 4 4 4
580. a) \/g sinx +cos x > 1.
1

. 1 1 . Vs .
—s1nx+—cosx>—; s1nxcos—+cosxs1n—>—;
2 2 2 6 6

2

1 2
sin (x + £)>—; z +2nn<x+£ <5—ﬂ + 27n; 27m<x<—7z + 2mn.
6 2 6 6 3

0)3sinx—4cosx<2,5; ésinx-icosx<l;
5 5 2
. .4 . . 4 1 " .4
sin x cos (arcsin — ) —cos X sin (arcsin — ) < — ;- sin (X —arcsin— ) < — ;
o 5 2 5 2
-z + 27tn < X — arcsin ? < % + 27n;

T . 4 V4 .4
—— + 27an + arcsin g <x< Z + 27tn + arcsin g
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I'nasa 4. IIpousBoanas

§ 29. Yucnoswie nocnedosamenvnocmu

581.a)y =3x*+5, XeZ, SIBIISIETCSL.
0) y =sinx, x € [0; 27], HE SIBJISICTCS.
B)y= 7-x% x € Q, HE SIBJISICTCS.
X
r) Yy :COSE, x € N, SBJIACTCS.
582.
0)
y
21 e e y=3x-X
1 x €N
o
RUSER
L[]
r)
V4
=ctg —(2X +1
0) y ¥ Cg4( )
2 XEN
le3e5e7e
X
B) r)
‘/g_“_y [ ) [ ] T [ ) L] y
23 1 y:tg?x 1 e o o eY=COSTX
3 1 xeN xeN
ﬁ 1 2 3 4 3 6 7
3 9 \/|_ —t ——t— >
3
B3
3 ___\/g [ ] [ ] [ ]
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584.a)y,=2% 6)1,2,4,8,16...; B)b =2,byy=b,-2.

585.a)yp,=-n,neN, y1=-1,y,=-2,y3=-3,y4=-4,y5 =-5.

6) yn =\/H’ HENs y1:15y2:\/59y3: \/§5y4:2ay5:‘/g-

B)Yn=-5, ¥y1=-5,¥2=-5,y3=-5,y4=-5,y5=-5.

2
1 9 25
r) Yn:n?y neN, Y1:E,Y2:2,Y3:E,Y4:&Y5:7-
586.a)y, =42, yo=54, y;=72, 6-n=y,
6)Y6:427 y10=70, y31:217, 7.n:yn.

587.2)y1=2,y,=7,y:=12,y4=17,ys=22.
6)S¢=3+7+11+15+19+23=78

588.a)y,=n’,neN, y;=1,y,=32,y,=1°, ypu=(n+1)%;

6) yn=3" ys=3"=243, y,=3"=2187, y5; =3, y,=3"" yonss = 37",

589. a) Y732 X Y745, Y7335 Y7345 -+ -5 Y744-
6) Yn-1 A Yn+2, Yn; Yn+1-
B) Yoos M Y1003, Y999, Y1000> Y1001> Y1002-

F) Yon2 U Yon+3- Y2n-15 ¥Y2ns Yon+1s Yon+2-
590.a) y,=3 —2n.

vi=1l, yp=-1, y3=-3, y4=-5, ys=-T.

6) ya=2n"-n.
yi= 15 Y2=6, ys = 15’ )’4=28> Y5:45~
B)ya=n"- 1.
yl:0,y2:7,y3:26,y4:63,y5:124.
T3n-1 3 1
D T2
5 1 8 1
Yi 1> Y2 4 14’ Y3 6 13’
3 7,2
R T R

591. a) y,=(-1)".
vi=-1, »=1, y3=-1, y4=1, ys=-L

(-2)"

0 T

yi=-1, YZ:i,}@——i:'i,w—E, ys=—2—-
5 0 s 17 26
o

9 Yo = (D" .

1 1 o

YI__Es Yz—m> Ys——m,

o R

Y0000 " 100000
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_(D7+2

R v
S I ) _1
Yi s Y2 4’ Y3 7° Y4 10° Ys 13

2
592.a) y, =3cos—n.
n
3 2
vi=3, v»=-3, y3=——,y4=0, ys=3cos—.
2 5
n T
6)yn=tg((—1) Zj' yi=-1, y2=1, y;=-1, y4=1, ys=-L

B)Yn:170032%~YI=07 y2=1, y3=%,y4=%, y5=sin2§~
T) y, = sin n — cos TN =-COS 7N.

vi=1l, y:=-1, y3=1, y4=-1, ys=1.

593. 22+ 32+ 52+ TP+ 112+ 132+ 177 + 19 =
=4+9+25+49+121+ 169 +289+361=1027

594.a) y,=n, n=1,2,3...

0) y,=-n, neN.
B)y,=n+4, neN.
r)y,=11-n, neN.
595. a) y,= 5n, n e N.
0) y,= 6n, neN.
B) y,= 4n, neN.
r) y,=3n, neN.

596. a) y,= 3", neN.
6)ya=m+2° neN.

B) ya=1°, neN.
Dya=1n+1, n e N.
2 1 2n+1
597.a)yn= —=—=; O)¥.= ;
AL 2n+2
) ! ) :
B)Yn= —7 DYn= 70—\ -
Y T n+1)an+3)
598.a)y,=1,5n, y; =15 y,=3, y;=45.
0) ya=(-1" yi=-1, 2=1, y;=-L

w | oo

8
B)Yn:F,YIZS,yz:‘L Y3 =
F) YH = ('l)rﬁln' Y1 = 1> yZ = -2, Y3 = 3) y4 = _4'
599.a) 1;1,4; 1,41; 1,414; 1,4142.

6) 2; 1,5; 1,42; 1,415;  1,4143.
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2-n

600.y, = .

Y S5n+1
a)y,=0, n=2.
06) S n=>5

Yn 26’ .
) 1 2-n 1
B)Yn= ——, =——.
T snel 6
6n—12=5n+1, n=13.

43 2—-n 43
r)——=Y,. =—

226 7" Sna1l 226
226n-452=215n+43, 11n=495, n=45.
601. a,= (2n— 1) (3n + 2)

2
a) a, = (. HeT, T.K. n HE MOXET OBITh PAaBHBIM E,——.
6)a,=24. 6n°+n-2=24. 6n°+n—26=0.
—1425 2

n= =2,uwmd n= ——. (He NOIXOAHMT, T.K. n € N).

12 12 ¢ )
OTBET: ABIISIETCS.

—-1+61

B) a, = 153. 6n2+n—155:O.n:T= =

OTBeT: SIBISCTCS.
r)a,=-2. 6n°+n=0.

n(6n + 1) = 0. permieHns: B HATYPaIbHBIX YHCIAaX HET => HE SIBISCTCS.

1 1 1
602.2) 1; —; —; — ...
2 3 4
OrpaHMuYCHA CHU3Y U CBEPXY.
0)—1; 2; -3; 4; -5... HE OrpaHUueHA.
) 1 2 3 4
B) —; — —; —... CHM3Y OrpaHHY€EHa.
2’ 3 4 5 Y
r)5; 4; 3; 2; 1; 0; -1
HE OTpaHUYCHA CHH3Y.
603. a) -3; -2; -1; 0; 1...
HE OTpaHUuCHA CBEPXY.
0) 1; -1; 1; -2; 1; -3
OrpaHUYCHA CBEPXY.
1 1 1 1
B) =5 o —; -
2 3 4 5
OrpaHUYCHA CBEPXY.
1 2 3 4
1) B —3 e
2 3 4 5

OrpaHUYCHA CBEPXY.

— E (HE TOAXOIHNT).
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1 1 1 1
604.2) —; = —;... —..  orpauuuena, T.K.0<y,<1.
2 3 4 n
1 3 5 2n-1
0) -; —; -3 orpanmueHa, T.k. 0 <y, <1.
2 4 6 2n
B)S; -5 5 -5 (-D''5 orpanuuena, T.. -10 <y, < 10.
r)-2; 3; -4; 5; (-1D)'(n+1) He OTpaHHMYeHa.
605.a)x,=3-n+2 BO3BMEM N, > 1

Xn, = 3Ny, +2>3-n 4+ 2 = nocienos. BO3PACTAONIAs.

5
6) X, = —— yOblBarowas, T.K. IPH Ny > Ny X < X, .
n+3 2 1

B) X, = 0’ BO3pAcTaloMmas, T.K. M Ny > N, Xy > X
2 1

1) x, = (-)"!
HU BO3pacTaronias, Hu y6LIBaIOI]_Ia$[.

n+l1
606. a) x, = [Ej yOBIBaIOIIIAS.
6) X, =7"° BO3pacTaromasl.
B) X, =6"" yOBIBAIOIIAs.
1 2n-1
r) X, = (— —] BO3pACTAET, T.K. CTEIICHb HEYETHAS.

607. a) yo41 - yo > 0.
Ynt1 > Yn = 1O ONPEACIECHUIO
OHa BO3pAacTaromIasl.

6) Al <1y, >0

n
Yo+ < Yn = yObIBarommas.
B) Yo+l = Yn <0.
Va1 <Yn = yObIBaroIasi.

n Yl 1y, <0)
y

n
Ynt1 > Yn = BO3pacTaroniasi.
608.a) y,=2n-1
Y1 =20+ 1
Yn+1 > Yn = BO3pacTaroLLasl.
0) yn= 5™

w5
Yn+1:5n1:?

Yo+ < Yn = yObIBarommas.
B)Yn:n2+8a Yn+1=112+2n+9
Ynt1 = Yn = BO3pacTaronias.
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D) Yn= > Y1 = , Yo+l < Yn = yObIBarommias.

3n+1 3in+4
609. a)Xn = (‘2)n X1 = -2, Xy = 4, X3 = -8
= MOCJICIOBATEIbHOCTD HE SBJIICTCS MOHOTOHHOM.

0)y, = COS T
n+>5

CosTc CosTc CosTc
= - V2= —, y3 = —.
1 6 2 7 3 8
Yi<y2<Yy3... => BO3PACT.

B)yn:n3—5

yi=-4, y»=3, y3;=22. = Bo3pacTaer.

r) Yo = n+8, y1=3, Y2:«/E, }’3:\/ﬁ.

1 n
610.2)y,=2" 06)y,=2" B)y.= (Ej ; T)Yn=-n.

.. 7T T
611.a)y,= 51n7—ctgz(2n+l)
yi=2, y2=-1, y3=0, y;=1, ys=2.
mn T
6)yn:cos—+tg—(2n+l)
2 4
vi=-1, y2=0, y;=-1, ys=2, ys=-1L
) nsin il +n?cos il
B) V. = - -
o 2 2
yi=1, y2=-4, y3=-3, y,=16, ys=5.

) sin il ncos il
T)y,=SIn— — —
" 4 4

y1=0, y=1, Y3:2\/E, ya=4, y5:2\/5.
612, 3) /2 1-2~2~4-~n
n°+1
1 2 6 3 24 120
Y1—E,Y2—§» Y3—§—Hy}’4—g, Y5—E——~
6)y, = 1-3-5-...-(2n-1)
2:4.6-...-2n
1 ) _ 35 5
YI_E’YZ_E’Y3_—2-4-2~3_E’
_ 57 35 _ 39 79 63
YT 168 128777 12810 1285 256
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613.

)X =2, X,=5—Xy1.

X1:2, X2:572=3, X3:2, X4:3, X5:2.
0) x; =2, x,=X,t10.

X1 = 2, Xy = 12, X3 = 22, X4 = 32, X5 = 42.
B) X; =-1, X, =2+ Xy

Xl:-l, X2:1, X3:3, X4:5, X5:7.
)X, =4, X,=X,—3.

X, =4, X =1, X3=-2, X4=-5 X5s=-8.
614. a) x; = 2, X, = X,

X =2, X, =4, x3=12, x4=48, x5=240.

0) x;=-5, x,= —Exn_l.

X =-5 x=i X=—2 x=§ X=—i
1 > 2T % 1 4Tg % 6
B) X; = -2, X, = X1
X1 =-2, X=2, X3=-2, X4=2, Xs = -2.
r) X, =1, X, = 10x,.
x =1, x,=10, x3=100, x4=1000, x5 = 10000.
615. a) —l; 2; —i; l; —i
2 4 6 8 10
(=1)"-(@n-1) _
2n n
o2, 4. 6. 8 10
B3 9 o )
3 9 27 81 3Y)
B) —; —; — —_—.. Y=l -
4 16 64 256 4
0 t. 3. 5 1 9 y _2n-1
V2 2 b A s ()
2
616. a) ! - 4 ; 2 S 16 yn:(—l)m]ni.
V1-2 N2-3 344 \4-5 1/n(n+l)
5 7 9 1 n 2n+3
6) — ; ;= ; =(-1) ————.
V2 3 £ 2e ( )(n+1)2-(n+2)2
4 9 14 19 n+1 S5n—-1
— ; ;= =(-1 _
®123 234 343 4567 (1) n(n+1)-(n+2)
n
Do 2 0 2o, 2 yn:—( )+l :
1.2 1.2:3-4 1.2:3-4.5-6 1.2-3-4...n
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620. X1:5, X2:-3, X3=1, X4:-1, X5=O,X6:——.

2
X, = *n-2 * X1
2

621. al=l; SIZ 1, P1:4.

a=2; S,=2; P,=442 .

a3=2; S3:4; P3:8.

a=22; S,-8 P,=842.

3.5:4; S5= 16, P5= 16.

aw= (2] s pma(2)
an - (W2)° =25 =32,

S]7:2]6.
622. y,=2n*—Tn+5.

2n>—7n+5<5. [n(2n-7)<o0.
R x-3)(2x—1)>0
2n? -7n+5>2. |2n°=7n+3>0.

ne [O;Z}
2

1
ne (— 00;5} U [3;+e0)
U
1 7
ne O;E ) 3;5 ,TK.X e NTon=3 =y; € [2; 5].
623.a)x,=3n-2 A=15.

17
3n—-2>15, n> ?

n > 6. HaYMHAS C Xg.

6) X, = 5! A=125.
51> 125, 51> 53 0> 4. Haummas ¢ xs.
B)X,=n’—17 A=-2.

n?—17>-2. n®>15. HaumHas C X,.

r) x, = 3" A=27.

375> 3% n>8. HaunHas ¢ Xo.
624.a)x; =-14 X, =x,.1 + 7 A =25.
x; =-14 X, =-7 x3=0.

46
X, =-21+7n. -21+7n>25. n> 7

Ha4YMHASA C X7.
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0)x;=3 X, = 6X;,. A =168.

X, =3 X, =18 x3 = 108.
X, = 36" 3:6"1>168. 6"!>56. Haunnas ¢ x,.
B)Xx; =0 Xp = Xp1 T3 A =28.

28
X, =3(m-1). 3(n—-1)>28. n> ?-i-l. HAuuHasi C X].

rNx =1 Xy = 7Xp1 A =285.
X, =7"1. 7"!'>285. naunnas c x,.

1 1 1
625. a) R — _—

3125 625 125
X, = ;5(“_1). 5°-5™<1. n—1<5 n<6. mecth wWICHOB.
3125
oy AL do essho) s
377 379 3817 377+2(n-1) 375+2n

3n<374. n< % 124 unena.

2 2 2
B) —; —_— —...
729 243 81
2'3n_1 n-1 n-1 6
=Xy, 237 <729, 2.3 <3°. n<7 IecTh YWICHOB.

729

2 9 16
i

219 222 225

2+7(n-1)
219+3(n-1) "

n-5 <1
3n+216
n-=5<3n+216
4n <221
221
n<—
55 4i1eHoB.
2
626.2) y, = n =n+1—2n+l=n+1—2+L=
n+1 n+1 n+1

1
=N—1+——. OrpanuyeHa cHHu3Y.
n+1
(=1)" +1 1
0 = =0 = —
) Yn on Vi Y2 )
OrpaHudeHa CHU3Y.
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B) Yp :((_1)n +1}12 y1=0

y2=8 y3=0 ya=32.
OrpaHuueHa CHU3Y.
1-n? 3 8
r = =0 - = —-—
) Yn " g y=-7 V1=
OrpaHudeHa CHU3Y.
n 1 1 2 3
627.a) X, =——=1-——— X == X, =— X3=—.
VST T N7 RT3 8Ty
OrpaHuyeHa CBEpXy.
—-1)" +1 1
6) Xn:% X1=O X2:1 X3:0 X4:E.
OrpaHu4eHa CBEpXy.
n
B)%za—an).xlzo Xo=4  x3=0  x4=16.
He orpanunyena csepxy.
2
n--1 3 3 8 15
I‘) Xn: 5 =1- 5 . X1:0 Xy = — X3= — X4 .
n°+2 n°+2 6 11 18
OrpaHuyeHa CBEpXy.
628. a) cosl,  cos2,cos3...cosn... OrpaHuueHa.
sinl  sin2  sin3  (~1)""sinn
0) , - s ( ) s OrpaHuueHa.
1 2 3 n
B) th' tg3—n' tgs—‘[t th(Zn - l) Orpannuena
2 1 1By .
r) ctg I ctg I ctg z ctgL He orpannuena
X 3 4 1 .
2n-1 1
629.a) X, = =2——. 1<x,<2. OrpanuyeHa.
n n
3 3
0) X, = . 0<x,< g OrpanuycHa.
) X n* 1 ! y <x,<1 (0]
B = =1- — <x,<1. rpaHNYeHa.
" n?+1 n+1 2
r) X,=sinmn. -1 <x,<1 OrpaHn4eHa.

630. a)

Xp=—
n

0 0204 06 0,8
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6)

n
X— =D
n
10806 0402 0 02040608 1 X =
Xp € ['1’_]
2
B) n+l1
Y=
n |
»
|‘€ooooo|o e T T T T e ™
) ;
L1213 14 L6 LT I8 19 2y e [1:2]
r n+2
) Y -hn =

-3-2,7-2,4-2,1-1,8-1,5-1,2-0,9-0,6-0,3 0 0,30,60,91,21,5 1.8 2,1 ¥
Xy € [-3;2]

631. a) xi=1 X=3-%Xs

| | | | | Py | | | o—Db
I >,

T I I 1 I T T T y
0 0204 06 08 1 121416 1,8 2

6) Xy=-2Xn1 X1=2
87-65432-1012345678
B) x=l x,= Xn-1
s0eie—|-o—] —— — b
0 01 02 03 04 05 06 07 08 09 1 %

X, € [0;1]

F) X1=5 X =Xp.1-4

[
»

. . ! !
f T T 1 T ]
-25-23-21 -19-17 45-13 -11 -9 -7 -5 -3 -1 1 3 5

] 1
632.8) ag= 7 — . 6 <y <. G)b. =2+ — 2<bi<3.
n on
) 2n+1 L<p <2 ) 2n-1 0<a <1
B) o= . 1<p,<2. rgy=——. 0<q,<1.
P oo 7P o

§ 30. IlIpeden uucnosoit nociedosamenvhocmu
633.a)a=0, r=0,1. (-0,1;0,1); 6)a=-3, r=0,5. (-3,5;-2,9)

B)a=2, r=1. (1;3); r)a=0,2, r=03. (-0,1; 0,5)
634.2)(1;3), a=2, r=1. 6) (-0,2;0,2), a=0, r=0,2.
B)(2,1;2,3), a=22, r=0,l. r) (-7;-5),a=-6, r=1.

635.a)x;=1, a=2, r=0,5.1¢(1,5;2,5);
0)x;=1,1, a=1, r=0,2. 1,1 €(0,8;1,2);
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B)x;=-02, a=0, r=03. -0,2 € (-0,3;0,3);
Nx =275 a=251=03. 275¢c (2.2;28).

1
636. a) x, = — > a=0, r=0,1. — € (-0,1; 0,1). mpu ng > 4.
n n
1
0) xn=—, a=1, r=0,1. TaKoro Ny HE CYIECTBYET.
n
n
B) Xy = ——, a=0, r=0,1. TaKoro nj He CyIIeCTBYeT.
n+1
n
)X, = ——, a=1, r=0,1. Xp € (0,9; 1,1) mpu ng > 10.
n+
637.

12345678 M
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639. a) Lim% =0.

n—o N
15 3
B) Lim(—jjzo- r) Lim—==0.
n—oo n n—wo /N
7 8 9
640.a) Lim| —+—+— |=0+0+0=0.
)nino:(n \/ﬁ n3j
7 3 3
0) L [6 ————— j=6—0—0—0:6
nlno?: n? n \/ﬁ
7 5 13
—-—+—[=0+0-0+0=0.
N> n n n4j

n—o ﬁ n
3 5
542 -2
Sn+3 n-5
641.a) Lim =Lim—2=5. 6) Lim = Lim—=7.
now N+1 naool_‘_l now N+2 naooH_g
n n
1 1
S A on+l . 2ty
B) Lim =Lim—,; =3 r) Lim =Lim— ==.
n—ow N+ 2 n—>oo1+z now 3N—1 n—>oo3_l 3
n n
| S
642. a) le—n =0. 0) Lim—-5 = 0.
n—o0 2 n—oo 2
) “n .4
B) Lim7-37 =0. T) leﬁ=0.
n—oo now 3
2n? -1 1
643.2) Lim—— =Lim(2—7):2~
n—wo N n—o n
1 2
(1+2n+n2) FJFH“
6) Lim 5 =Lim =1.
n—o n n—>o 1
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B) Lim
n—wo N

3-n* (3
>—=Lim| & —1

— _5 —
T1e0l 11
15
08 4 4

2 —

1+1
3

50,6

n ﬁ

Sh

6 3
S, = —==,
n 4 2

W | —

644.a)b; =3 q=
6)b;=-5 q=-0,1.
B) b, =-1 q=0,2
1
r b =2 = ——.
1 q 3
645.a) 32,16, 8, 4...
1
b, =32 = —.
1 q )
6)245 '89 §’ -
3
1
b, =24 = ——.
1 q 3
B) 27, 9, 3, 1,
1
b, =27 = —.
1 q 3
r) 18, -6, 2, ——
1
b, =18 = ——.
1 q 3
646.a)2+1+l + l
2 4
1
b, =2 = —.
1 q )
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6)49+7+1+%...

1
b]:49 q:7
B)é-l-l-g-i...
2 3 9
3 2
b= — = ——.
) 1773
r)125+25+5+1...
1
b, =125 q=§.
647.a)-6+2-i+i...
3 27 243
1
b1:*6 q:—g.
1
0)3+ 3 +1+ —..
NG
b1=3 q=L
NG
B) 49— 14+4 —§...
7
2
b1:49 q:—7.
r)4+2\/5+2+\/5...
b]:4 q:L
2

1

648. a)b1=-2 b2:1. q= —E

sn:£:57_
1——
;
3
g -2 -33_9
142 2510
3
snzn%:%_lsé,zs
5
g 6 _ 54_ 27
n_ - =T .
L
o -3 _ 33 3B(B+D
BT BN T 2
NE)
g 4% =%:38§
I+=
4 a2
S, = =2 422+
"L V24
V2
2 4
S Sp=—p=ooeclg
I+—
2
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1
6)b; =3 bzig. q=
B)b1:7 b2:-1.
r)b; =-20 b,=4
649.2)S,=2 b =3
b b
n:_1 1*q=_1~
I-q Sy
6) S,=-10 b =-5
B)S,=—— b =-3
rS,=15 b =2
650.
1
a)S=10, q=—, S=L
10 1-q

1
6)S=-3, q=——,
) q 3

B)S=6, q=—%,

1
r)S=-21,q=—,
17
651.
a)S=15 q=——, n=3.

3
e 16 (1) 216
5 125

156

SR B S
-+ 8
9
S B
1+— 8 8
7
sn_i?:_@:_ﬂz_mg.
1424 6 3 3
aoi b 11
S, 2 2
5 1
=1-—=—.
1 10 2
3 1
q=1- —=1-—=——.
9
A 303
ST
2
9
b=S1-q)=10- —=09.
1 (1-9 10
b= 3(1+ 2)=4
1 3 .
b1:6'i:9.
2
1
by=-21:{1-—|=-18.
7
b1=15~i:20.
3
. 16_1
1 20 5



22 1

S=20, by=22, n=4, =1 ==——
i 1 %0 10
3
N R T
10 500
2 2
rS=21, q=—, n=3, b=21|1-=|=7.
TS 1 ( 3j
2
b3: 7[2} =§=3l.
3 9 9
1
652. a)x, = —, a=0r=0,1.
2n
L<0,1, 2n>10, n>5 HaunHas ¢ 6-0r0.
1
0)x,=3+— a=3r=0,2.

n2

1
3+ — < 32, n’>3, n> ﬁ Ha4yHlHag ¢ 3-ero.

B)Xn=l+% a=1r=0,01.
n
1+i<101 i<001 L<L
n2 sV s nz s L] nz 200'
n> 14 HauyuHas ¢ 15-oro.
r)xn=—§, a=0, r=0,1.
n
—é>—i. i<L n>30 HaunHasg ¢ 31-oro.
n 10 - n 10
n
653. a) x, = l , a=0, r=i.
3 27
n n 3
l <L. l <[lj . n>3 HaumHag ¢ 4-0ro.
3 27 3 3
1 1
6)x,= (—1)' — a=0r=—.
%= (1) 5 "

11 (1)“ (1 6
—_—<— — <|—1.
" 64 |2 2

n > 6 HauuHas ¢ 7-0ro.
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2 r .
2
n n 7
2 128 2 128 2

n>7 HayuHas ¢ 8-0ro.
n
rx,=3— l , a=3, r=i.
3 81
n n 4
33— l >2@ l <L = [l X
3 81 3 81 3
n>4 Ha4yuHas ¢ 5-0ro.
654.

n
655. a) Her. Yo = (— lj . 0) HeT.
n

Il
S|~
—
N
=
@
-

B) Ja. Yo
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_ 2 e
656. 2) Lim(2n+1)2(n 3) Lim20=5n-3 _ im[z—é—ijzz.
nN—oo

n—w n n—w n2 n n2

1 1

_ 2 _ 12_'_7_72

6) Limw:um 12" +n-11_ Lim—" N o
n— (n_1)2 ool N2 —2n+1 nowo , 21

1- 24—
n n?
3n-2)(2n+3 2 -
B) Lim( n-2)(2n+ ):Lim6n £n-6_ Lim 64—2—£ =6.
n—w n? n—o n? n—»o n n?
1 1 2
1-2n)(1 —n-2n? w2 on
r) Lim! n)(:n):Limlzn CLLI Y | B
N (n+2) n>won® +4n+4 n—>oo1+ﬂ+i
n n
2n+1)(3n—4)—6n> +12 _
657, a) Lim (2N TUGN=4)-6m +12n L Tn—4
n—w n+5 n—o N+5
2 3, c2 2
n“(2n+5)-2 5n° —13 -
6) Lim (2n+5)-am 45013 L0 don-13
nso  n(n+1)(n-7)+1-n n—on’ —6n> —8n+1
_ 3
L 1O 132/n -
> 1—6/n—8/n* —1/n
1-n)(n? +1)+n’ ) .
B) Lim( )(2 ) =Limnz+1 I’]=1.
n—o n~+2n n—© N°42n
( 2 3
n7—n)+n —3n-1 7n-n’+n’-3n-1
r) Lim > =Lim > — =
noo(n+1)(n+2)+2n° +1  noen® +3n+2+2n° +1
2
 Lim 24n—1 - Lim 4/n—-1/n -0,
n>=3n” +3n+3  n>»3+3/n+3/n
25 25 25 1 25/3
658.a) b =— b == b,== q=—. snz—/=12,5.
3" 3 9 3 2/3
13 13 1 -13 26 2
O)by=(-1)'—= b=-13 by=— q=-—.8,= —~=-"=-8,
on-1 2 2 32 3 3
45 45 45 1
B)bn:— b1:— b2:— q= —. Sn:ﬂ=£:22,5.
3" 3 9 3 23 2
7 1 —42
1) b,=(-1)" by =—42 b,=7 =——. §,= =-36
yo=(-1) 62 ? 7% 1+1/6

{bl by =29 {bl 1bg> =29 {b1(1+ q?)=29 2
659. a5

by+by =116 |bq+bq’ =116 |ball+q?)=116
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b, = 294 =25 Sn:2_52=£:41_
1+— 1-= 3
25
660.a) S, =24 S;=21.
39271
1b1 =2 TR [y
—d 3_1 1/2 _
== b, =12
by(a’ 1) 7% 1 :
—1-2] 1 a=7
q-l q:E
1
Otser: b; =12 q= E
D305 _(3_1):31-4:g
61 125 125
bl(q3—1)
= q=-
q-1
b 125 sh 125
1-1/5 4 4
6

1 1 1
=—  b=25 b;=25|=| =—.

s ’ [sj 625
OtBeT: —— =Db;

S, =18
661.

b? +biq? +biq*..=162

by b
—L=-18 =18
q-1 1q {bl =18(1-q)

2 2 2\ _ 2
%:162 —b‘—2=162 324(1-2q+q)_162 162q
1-q 1-q

2 —4q+2=1-¢ 32-4q+1=0
qz%Zl b; = 0 He MOXKeET OBITE.

1

ng b1:12.

662.a)2+4+6+. +20+ Lol L _
2 4 8

2042, Y2 _ oo,

=10
2 1-12
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6)1+3+5+...+99 + £+i+i+..

5 25 125
:1+99.99—1+2+ 2/5 :2500+g:25002.
3 2 1-2/5 3 3
B) 21 +24+27 +... +51 + 1,1 .-
3.9 27
:21+51.51_21+3+ Y3 :12.33+l:3961.
2 3 1+1/3 4 4

r)l+4+7+...+100+ 0,1 + 0,01 + 0,001 +...=
_1+100 100-1+3 N 0,1

1 1
=1717+ — =1717—.
9 9

2 3 1-0,1
663. a) sinx + sin’x + sin’x + .= sm.x .
1-sinx
6) cosx — cos’x + cos’x + .= cosX_
1+ cosx
2
B) cos’x + cos’x + cos®x +..= COS}; —ctgzx
1-cos”x
r) 1 —sin’x + sin’x — sin’x + .= ¥3 .
I+sin” x
664. ) x + x* +x° +..=4.
4
X -4 x=4-4x X=—.
1-x 5
2 3 4 3
0) 2x —4x” + 8x” —16x" + ...= g
3
2x =E 2x=§+éx 10x=3 x=—.
1+2x 8 8 4 10
1 ) 9
665.2) — +1+x+x +.=—.
X 2
1
< 1 2
X 22.2:9X—9X2. 9x*—9x +2=0. X=— WIMX= —
I-x 2 3 3
13 2
G:x+ 1+ xt ==, axelr =13
6 I+x 6
2x+1+2x2+x+xzfgx—%:0, 182+ 18x — 13x —7=0, 18x*+5x —7=0,
-5+23 1 -5-23 7
X = =—. X = =——
36 2 36 9
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666. a) sinx + sin’x + sin’x + .= 5.

sinx

5
——=5.  6sinx =5. x =(-1)"arcsin— + mn.
1-sinx 6

6) cosx — cos’x + cos’x + ...= 2.

COSX_ _». cosx =2 + 2cosx. COSX = —2. peIICHHH HET.
1+cosx
.2 . 4 4
B) 1 +sinx +sin'x +..= E
1 4 2 3
5 = —.COSX= —.
I-sin“x 3 4
i St
x=ig+2ﬂ:n. x=+t—+27N.
r) 7cos’x + Tcos’x +..= 1.
3
% = l 7cos’x = 1 — cos’x.
1-cos™ x
1 T
cos’x = —. CosX = —. x=t—+427n.
2 3
§ 31. Ilpeden ¢hynkuyuu
667. a) mpu x — +oo puc. 23, 25 y4yeOHUKa.
0) mpu X — —© puc. 24, 25 yueOHuka.
B) IIpU X —> o© puc. 25 yueOHHKa.
668.
a) y = 3 — ropu30HT. acuMOTOTa Ha JIy4e (—oo; 4] Limf (X) =3,
X—0
Lim f(x), Lim f(X) He cymiecTBytoT
X—>+0 X——%0

6) y =—2 — rOpM30HT. aCUMIITOTa Ha Jiyde [-6; +oo) Lim f (X),
X—0

Lim f(X) He cymiectByroT

X—>—0
Limf (x) = -2.
X—>+0
B) y =—5 — FOpU30HT. acUMIITOTa Ha Jy4e (—oo; 3] Limf (x) = -5,
X—>—0
Lim f(x), Lim f (X) He cymectByroT
X—>+00 X—0

r) y =5 — ropu3oHT. acHMITOTa Ha Jyue [4; +oo) Lim f(X),
X—0

Lim f(X) He cymectByroT
X—>—00
Limf (x) =S5.

X—>+0
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669. a) Lim f (x) =3. 6) Limf (x) = -2.

X—© X—©0

B) Lim f (x) =-5. r) Lim f (x)=0.

X—>0 X—>0

'y
A
of” ,
X
________ ) S
\ / \) x

670. Limf (x) = -3.

X—>+00
a) Lim6f (x) =-18. 06) Limw:—l.
X—>»00 3
X—>—00
B) Lim8f (x) = —24. r) Lim0,4 f (x) = _s
X—>—00 X—>0 5
671. Limf (x) =2. Limg(x) =-3. Limh(x) =9.
X—>00 X—00 X—00
a) Lim(f (X)+ g(x))=Lim f (x)+Limg(x)= 2-3=1.
X—>00 X—>00 X—>00
6) Lim (f(x)—h(x))=2-9=-7.
X—o0
8) Lim (g(x)+h(x))=-3+9=6.
X—>00
r) Lim (f (x)+g(x)—h(x))=2-3-9=-10.
X—o0
672. Limf (X) =-2. Limg(x)=7. Limh(x)=-2.
X—>00 X—>00 X—>0
a) Lim (f (x)-g(x))=-14. 6) Lim(f(x))* = 4.
X—>00 X—0

B) Lim(g(x)-(h(x))z): 7-4=28. 1) Lim(f(x)-g(x)-h(x))=7-4=28.

X—>00 X—00
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673. Limf (x)=6.  Limg(x)=—10. LimL(x) = 25.

X—>0 X—>0 X—>0
2
X
2) Limi -6 __3 6) Lim 9 _100_,
g(x) -10 5 L(x) 25
X—0 X—0
B) Lim X9 _6:C10) _ 12,
h(x) 25 5
X—
D Lm2E00 S0 _ S
3g(x) =30 3
X—00
674. a) Lim[ler%]:o. 6) Lim(ls—%jzo,
X* X X X
X—0 X—0
. 2 8 . 9 5
B) L1m[x7+?j:0. T) le(F_Fj:O'
X—0 X—»00
675. a) Lim[%ﬂ):l. 5) Lim(%_z_zl):_zl
X X X
X—0 X—>0
B) Lim[%+i2+9j:9, T) Lim(lz_7j:_7.
X X X
X—0 X—>00
. 1\16 . (12-16 16
676.a) Lim| 12— — |- =Lim| ———-—|=0.
) [ xzjx7 ( X/ x9)
X—0 X—>00
. 5 8
0) le(§+lj(—F—ZJ:1-(—2):—2.
X—0
. 132 ‘ 7 6
B) Lim| 4+ — |—=0. r) Lim| —-2|| -——==3|=6.
) [ XJX5 ) (xé j( X' j
X—0 X—0
_ 3-4
677.a) Lim>*L 1. 6) Lim>X=% _ 1im % 3
X—2 2X+7 2+V 2
X—>00 X—>00 X
X—0
B) LimX =4 =1, ) Lim 227 1
X+3 6x—1 6 6
X—0 X—
678. mpu x — 3

f(x) Ha puc. 28 nMeeT npeae U OH paBeH 4.
f(x) Ha puc. 26 nMeeT Ipeae U OH paBeH 3.
f(x) Ha puc. 27 umeet npeaes U OH paBeH 4.
f(x) Ha puc. 33 umeer npenein u ox paseH 0.
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679. a) Limg(x) = 2. 6) Limg(x) = -3.

X—-—1 X—2

My y

N
'
v
'
W =)
1
<
>< v

B) Limg(x) = —4. r) Limg(x) = 3,5.
X—>=7 X—5
y
y |
7 0, N I
' X 0 ! >
A 4 | 5 <

680. a) Limf () = 0. 6) Limf (x) = 4.

X—>—00 X—0
8) Limf (X) =9. r) Limf (x) = 4.
X—3 X—>+0
681.a) Lim(X> —3x+5)=1-3+5=3.  6) Lim(szﬁz .
X1 4x+2 242

1
X—>—
2

7% 14 7—%—147Q

2
5

B) Lim(x* +6x—8)=1-6-8=—13. r) Lim
X1 21x42  -7+2 15
x5
682.a) LimyVx+4 =49 =3.  6) Limy2x—6 =1 =1.
X—5 X—3.5
8) Limyx+3 =+/9 =3. r) Limy/3x—8 =4 =2.
X—6 X—4
683.2) Lims =1 —-1_L g iy St 344 T2
X" +3x—-4 -4 4 2X"+6X-3 2+6-3 5
x—0 x—1
B Lim— 2T T 51 P Lim— =% _ %2 T
X“=5x+3 3 3 3X“—2x+4 3+2+4 9
x—0 Xx—-1
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sinmx sindn sin_- sin
684.a) Lim = =0. 6) Lim —X = -
x—41 X—1 3 x—2 2X+1 5 5
2
5) Lim COSTIX _ cos0 :l. 1) Lim cos x_ _cosm :_l
x>0 X+2 2 2 x—>2 3x-1 5 5
2
685. a) Lim —*— =Lim ——=0. 6) Lim -1 = Lim L=1.
x—0 x2—x x50 X—1 xo-1 X2+ X xo-1 X
2
B) Lim X =X Lim X=3. r) Lim X+3 =Lim 1.1
x=3 X-=3 x—3 x—5 X245 x5 X 5
-1 X .
686. a) Lim =Lim (x—1)=0. 6) Lim =Lim (x-2)=—4
x->1 X—=1 x>l x>-2 2+ X x->-2
8) Lim X =22~ Lim (x+5)=10. r) Lim SRS . -
X5 X—5 x5 >3 X2 -9 x>3 X-3 6
687.y=2x-3 X0 = 3. y(xo) =3
a)x; =32 y(x;) =3.4. Ay=04
0)x; =29 y(x;) =2,8. Ay =-0,2
B) X; =3,5 y(x;) =4. Ay =
r) X, =2,5. y(x1) =2 Ay = -
688.y=x>+2x Xo=-2 y(x0) =0
a)x;=-1,9. y(x1)=-0,19. Ay=-0,19
0) x; =-2,1. y(x1)=0,21. Ay=0,21
B) X = -1,5. y(x1)=-0,75. Ay=-0,75
r) X, =-2,5. y(x)=1,25. Ay=1,25
689. y = sinx xo=0. y(X0) =0
T 1 1
a)x; = —. X)) = —. Ay = —.
) X c y(x1) > y= 5
T 1 1
0) x| =——. X)=——. Ay=-——.
) X 6 y(x1) ) Y D)
V2 V2
B) X] =— Y(X1)=T- Ay=7-
I)X; = i x)) = ﬁ Ay = —3
1 3 Y 2 Y 2
690. y = 2sinxcosx = sin2x Xo = 0. y(Xo) = 0.
) b ) \/5 A 2
a)x;=——. X)) =———". =——.
1 ] YXi 2 y )
T 1 1
0)x;=—. X)) = —. Ay = —.
) X1 12 y(x1) 2 y 2
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T 2 JE
B) X| . y(Xy) 5 Ay 5

T 1 1
) X T3 y(X1) > Ay >
691. y =~/x Xo=1
a) Ax = 0,44. yx+Ax)-y(x)=12-1=0,2.
6) Ax =-0,19. y(x+Ax) -y(x)=0,9-1=-0,1.
B) Ax =0,21. yx+Ax)-y(x)=1,1-1=0,1.
r) Ax =0,1025 y(x + Ax) —y(x) = 1,05 -1=0,05.

692. a) f(x;) — f(xo) = 1,4 — 2 = -0,6.
6) f(x,) — fixg) =1 — 6="-5.

693. y =4x’ — x.
1

a)x=0 Ax=0,5. y(x + Ax) —y(x) = 5

0)x=1 Ax=-0,1. y(x + Ax) —y(x) =2,34 — 3 =- 0,66.
3

B)x=0 Ax=-—. X+ AX) —y(x)= —.

) 5 y( )—y(x) 5

rnx=1 Ax=0,l. y(x + Ax) —y(x) = 3,74 -3 =0,74.

694. a) f(x) =3x + 5. f(x + Ax) =3x + 3Ax +5. f(x + Ax) — f(x) =3Ax.

6) f(x) =— x> f(x + Ax) = — x* — 2xAx — (Ax)™.
f(x + Ax) — f(x) = — 2xAx — (Ax)*.

B) f(x) =4 — 2x. f(x + Ax) =4 —2x — 2Ax. f(x + Ax) — f(x) = - 2Ax.
r) f(x) = 2x% f(x + AX) = 2% + 4Axx + 2Ax. f(x + AX) — f(x) = 4Axx + 2Ax.

695. y=x—4x+1. xo=2. y(Xo) = -3.

a)x=2,1. y(x)=-2,29.  y(x)—y(xo)=0,01.

0)x=1,9. y(x)=-2,29. y(x)—y(Xo)=0,1.

B) x=2,5. y(x)=-2,75. y(x)—y(Xo)=0,25.

r)x=1,5. y(x)=-2,75.  y(x)—y(xo) =0,25.

696.

a) Lim f(x)=5. f(x)>0.x € R. 6) Lim f(x)=-3.
X—>+00 X—>=%0

éxZOﬁlsz
AX 0,1
éx:—0’01:—0,1.
AX 0,1
8025 g
AX 0,5
éx:_OJSZ_QS
AX 0,5

f(x) > 0.x € [-7; 3].

\ Ao
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B) Lim f(x)=0. f(x)>0.x € [0; +o0). 1) Lim f(x)=0. f(x)<0.x € R.
X—>+0 X—>—0

A

il .

697.
a) Lim h(x) =4 u dynkuums Bospacraer. 6) Lim h(x) =15 n pynkuus yobiBaer.
X—>+0 X—>—0

yh

— <
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B) Lim h(x) = 1 u QpyHKuus orpannyeHa cBepxy.
X—>+0

>
X

r) Lim h(x) =1 u QpyHKims orpanndyeHa CHu3Y.
X—>—0
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2 4+72
700. a) Lim 4)§ 9 _ Lim LSy
X—o X°+2 X—> 1+%2
) 12+ /
6) Lim 12X° +5x+2 - Li /

2f TORT L im
x> 6X>+5X—3  xow 6+/ /
-8 _ . 3T /

B) Lim
) X—>00 x2—1 x—)oo 1- /
e eaxs . 10+H- /
r) Lim —————= = Lim
X—wo 5X7+2X+1 X—>00 5+/ /

701 a) Lim —2*~1_ - Lim e /
x50 X2 +TX+5  xow 1+/ /
23X Lim 7A2_A =0

6) Lim
) X—>00 2x2—9x X—>00 2_y

s Lim —2=1 _ Lim e /
Xom 3XE—4X+1  xow 3— y /

4x+3 . / /

r) Lim ——— = Lim
) xom 12X2 —6X  xow 12— 6

4/ _ 1

. Ax—x2+1 . A 1+A2
702, 2) Lim XX 4 i 2% /X
X2 5x2—2X - x>w® S—y

X
3
6) Lim X -8 i /

= Lim
X—>00 x +18 X—>00 1+1/

. 3x=2x*+4 / 2+/
B) lezi

X—0  3X" +2X x—m 3+/
r) Lim X -3 Lim / /
xom X +2x+1 x—m 1+/ /
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703.a) Lim f(x)=4 u

X—>+0

6) Lim fx)=10 u  Lim f(x)=-2
X—>—0

X—>+00

B) Lim f(x)=-2 =u Lim f(x)=1
X—>—00

X—>+00 4y
____________ mmmneeee
& .
__________ 'gﬁx_

r) Lim fx)=3 u  Lim f(x)=-4 B

X—>+00 N e T e T S

X
i -4 .
. My
704.2) Lim f(x)=3 u _ f(2)=-3
X—2
3
0 2\ x
6) Lim fx)=4 u  Lim f{x)=0 Y 4
X—>—6 X——0
D 4
|
! -
! <
6 0




B) Lim f(x) =4u  f(-1) He cymecrByeT
X—>-—1

L ol

y
r) Lim f(x) = -1 " Lim f(x)=-5 OI
X—3

X—>+o0

2 _
X H2x=3 _ (x=1)(x+3) _

705.a) Lim 1+3=4
x—1 x—1 x—1 x—1
. . 1
6) le zxi = le L = ——
X>-2 2X°—X—6 x—>=2 (X+2)(2X—3) 7
. . 1
B) Lim _x+l == Lim X+1 1 __1

X1 X2 —2%X—3  xo-l (x+1)(x—3)_—1—3 4
2 — —
Xotix18 L (=9)(x=2)

r) Lim

X—9 X-9 X—9 X-9
706.a) Lim X3+2 - Lim — ! - -1

x>=2 X°+8  x-»-2 X“-2x+4 4+4+4 12
3 2

6) Lirn1+x2= . 1=X+X zé‘

x—>-11-X x—>-1  1-=-X 2
8) Lim ———=Lim X=3 N 1

X=3 X =27 x-3 (X—3)(X2+3X+9) 9+9+9 27

) AL/ 4-x%)(4+Xx

r) Lim E—)(‘3=L1m ( I ) = 8 =l.

x4 64-x x4 (4-x)(16+4x+x) 16416416 6
707.a) Lim SINX _ Lim cosx = 1.

x—0 tgX x—0

6) Lim sin3x-sinX _ Lim SInXcos2X _ Lim tgx. mpezena He CyIIECTBYET.

xoT COS3X+COSX ™ cOS2XCOSX 4 T

2 2

8) Lim <X~ Lim sinx = 1. 1) Lim S989X=0083X _y;, _sindxsinx _,

I octgX T x=0 sin5X+sin3X x—0  sin4XcosX

2 2

172



708. a) f(x) =Kx+m, f(x+Ax)=Kx+m+ KAx,
f(x + Ax) — f(x) = KAx;

6) f(x) = ax?, f(x + Ax) = ax’ + 2aAx-x+a-Ax’,

f(x + Ax) — f(x) =2aAx-x+a-Ax’;

B)f(x):i, f(x + Ax) = " 1 S

+ AX
X —X—AX AX
f(x + Ax) — f(x) = =_ ;
( )~ ) (X+AX)X x% + xAx

N fx)=Vx, fix+Ax)=Jx+Ax,
fix + Ax) - f(x) = Vx +Ax — Vx .

709. a) f(x) = Kx + m. Af =KAX. i—f =K.
X
2 Af
0) f(x) =ax". Af=Ax(2ax + aAx). ™~ = 2ax + aAx.
X
1 Ax Af 1
B) fx)= —. Af=-———7—. —_— =
) fx) X x> + XAX Ax X2 + XAX
Ax Af 1
Nfx)=+x. Af=—22 S -
Vx+Ax+4x T Ax o fx+ Ax +4/X
710. a) f(x) = Kx + m. Af =K. Lim Af =K.
AX Ax—0 AX

6) f(x)=ax’. Lim A tim (2ax + aAx) = 2ax.
Ax—0 AX AX—0

S Bt T
X Ax x>+ xAx  Ax—>0 AX x>
Af 1 . 1 1
Dfx)=vx. = = . Lim = —.
) 1) AX  x+Ax +x 850 Wx A X 2Vx
711, 2) Lim “X2+6_3=Lim xf£6-3 »
x=3 | x°—3x X3 x(x—3)(\/x+6+3)
. 1 1 1
=Lim = =—.
x—3 X(MH) 33+3) 18
. . 10
6) Lim (v2x+3-+v/2x-7)= LiIm ———————=0
) X—>0 ( ) x> 2X +3 +~/2x =7
2
712.a) Lim 179X _jy _1ZCOSX
x>0 X x>0 x”(1—cosx)
)
. X . 1 1
=Lim #zhm _—
x—=0 X (l—cosx) x>0 1—cosx 2
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sin7X—sin3X _. sin2Xcos5X _

6) Lim — - =Lim —
x—>0 sin8X—sin2X x—0 sin3Xcos5X
. sin2X . 2sin X cos X . 2cos X 2
x>0 sin3X x—-0 3sinX—4sin° X x-0 3—4sin“X 3

§ 32. Onpeoenenue npouzsoonoii

713 s()=2t+1. t,=2.
a) th= 3.

AS
SB)-S(2)=7-5=2=AS. At=1. V= E=2(M/C).

0) t, =2,5.
AS 1
S(22,5)-S2)=6-5=1. At=0,5. —=V,=——=2(m/c).
At 0,5
B) tz = 2,1
AS
S2,1)=S(2)=0,2. At=01. =202 50
At 0]
r) t, =2,05.
AS
$(2,05) - S(2)=0,1. At=0,05. 22— Ol _5 0.
At 0,05
V MraoBeHHas B t = 2 paBHa 2 (M/c).
714. s(t) = t%. t, = 0.
AS
a)t,=0,1. S(0,1) — S(0)=0,01. A =0,1 (m/c).

AS

6)L =001 S©.0)-S0)=0000.  —==0,1 (W)
AS

B)t,=0,2.  $(0,2)— S(0)=0,04. 02000
AS

)t=002.  S(0,02) -S(0)=0,0004. T (M/c).

MI'HOBEHHAsi CKOPOCTh B MOMEHT t = 1 paBHa 2 (M/C).
715.2) S(t) =4t + 1. Vs = 4 (M/C).

6) S(t) = 6t — 2. Viyrmos = 6 (M/C).
B) S(t) = 3t + 2. Viyrmos = 3 (M/C).
) S(t)=5t— 1. Viyrmos = 5 (M/C).

716.2)y; = B3X+ K. y'(x)= V3 = f(x)= V3.
V27X T K, ' (x)=1=f(x) =1
5 5 5

0)f'(x)=0, y= TX+ K. y&x)= 3 = 1(xy) BE
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B) f'(x))=0. f(x)= -5
Dfx)=0. f(x)=0.
717.a)y =9,5x - 3. V=95 w/c.
6)y=-16x+3. V=-16 m/c.
B)y=06,7x — 13. V =6,7 m/c.
ry=-9%x+4. V=-9wm/c.
718.2) f(x)=x>.  xo=2. f(x0)=2x9=4.
6) f(x) = x~. Xo=-1. f(x0)=-2.
B) f(x) = x%. Xo=-2. f(x0)=-4.
r) f(x) = x> X0=9. f(xo)=18.
719. a) f(x) = l. Xo=2. f(xo)= e
X 4
6) f(x) = l. xo=-1. f(x)=1
X
) 1(x) 1 5. f(x0) !
B X)= —. X = . Xp)=——.
X ’ v s
r) f(x) = l . xo=-0,5. f'(x¢) =—4.
X
720. S(t) =t S'(t) = 2t. S"(t)=2.
ayt=1. V=2 (m/). a=2 (m/c?).
6)t=2,1. V =42 (m/c). a=2 (m/c?).
B)t=2. V =4 (m/c). a=2 (m/c?).
r)t=3,5. V=17 (m/c). a=2 (m/cd.
721 y=x% y' =2x.
a)y >0, mpu X >0.
0)y' <0, mpu x < 0.
722.8(t) =2+t t;=0.
AS 133
a)t,=0,06. S(t) =S(t)=1,32. —=""=22. (Ml
)t () = S(tr) AL 06 (m/c)
AS
6) t, = 0,2. S(ty) = S(t;) = 0,28. N 1,4. (m/c)
AS
B) t, = 0,5. S(ty) — S(ty) = 1. — =2.(mk)
At
AS
=01 S(ty) — S(t;) = 0,12. N 1,2. (m/c)
723.2) S(t)=t*+3. S'(t)=2t. Viymos = 2t. (M/C)
6) S(t) =t —t. S'(t)=2t—1. Viymos = 2t — 1. (M/c)
B) S(t) = t*+4. S'(t) = 2t. Vyrmos = 2t. (M/C)
r) S(t) =t* - 2t. S'(t) =2t —2. Vymos = 2t — 2. (M/c)

3
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724. 2) £/(-7) < £(-2).

B) f'(-9) < f(0).
725. a) f(x;) > 0,
0) f'(x)) <0,

B) f'(x) <0,

r) f'(x1) >0,

726. a) ¢'(x) > 0
0) ¢'(x)<0m

B) 9'(x) <0
r)¢'(x)>0un
727.S(t) =1 + 4t.
ayt=1.
6)t=2,1.

B) t=2.
r)t=3,5.

728.a) y =7x + 4.

B)y=-6x+ 1.

729. a) y = sinx.

B) Y = COSX.

730. 2) g(x) = VX .

6) g(x) = x*
B) g(x) =-3x— 1.

1
r) g(x) D

731. a) g(x) = sinx.

0) g(x) = cosx.

B) g(X) = cosX.
r) g(x) = sinx.

732.a) h(x) = 7x — 19.

6) h(x) = VX .
B) h(x) =-6x + 4.
r) h(x) = Jx.

176

6) f'(-4) < f(2).

) f'(-1)> f(5).
f'(xp) > 0. x; =0 X, = 1.
f'(xp) > 0. X; =-6 X, =0.
f'(xp) <O0. X;=-5 Xy = -4.
f(Xz) <0. X = 2 Xy= 4.
x=-7, -6, -5.
x>0 x=4,5.
x=-3, -2.
x<0 x = -5, -6.
S'(t) =2t + 4. S"(t)=2.
V=2+4=6.(wc) a=2.(m/c%)
V=42+4=82. (M) a=2.(m/c?)
V = 8. (m/c) a=2.(m/c?)
V=7+4=11.(mk) a=2.(m/c?)

y'=7. 6)y =x"
1
y' =-6. ny=—.
X
y' = CcosX. 0)y= \/;
y' = —sinx ry=10"
1
Xg=4 gx) =—".
24x
Xo=-7. g'(x) =2x
Xo=-3. g'(x)=-3.
1
X0 =0,5. g'(x)= D -
X
T
Xo= ——. '(x) = cosx
0 5 g'(x)
I
Xo= —. '(X) = —sinx.
0 6 g'(x)
Xo=-3m. g'(x) = —sinx.
xo=0. g'(X) = cosx.
Xo=-2. h'(xg)=7.
1
X0 = 16. h'(x)= —.
0 ( ) 2\/;
X9 =10,5. h'(xo) = -6.
1
X=9. h'x)=——7—.
0 ( ) 2\/;

§ 33. Bvluucnenue npou3soonvix

y' =2x.
-1
y 2
, 1
y = ——
24X
y'=0
1
g'(x0) = 1
g'(xo) =-14
g'(x0) =~
g'(x) = -
g'(x)=0
gx0) = ——
g'(x0)=0
g'(xg) =1
1
W(xo) = -
1
h'(xo) = rE



733.2) h(x) = %

0) h(x) = sinx.

B) h(x) = x%.

r) h(x) = cosx.
734. a) f(x) = x>

6) f(x) = l.
X

B) f(x) = l .
X

r) f(x) =x".

735. a) f(x) = sinx.
0) f(x) = cosx.
B) f(x) = cosx.

r) f(x) = sinx.

736. a) £(x) = 2x.
B) f'(x) = 3.

737. a)y=x"—-Tx.
B) y = 7x* + 3x.

738. a) y=12x+/x .

B)y=15x+ Jx .
1
739.a)y= —+4x.
X
B)y = l76)(.
X

740.2)y = 6/x + >
X

6)y=-2x - .
X

1

Xp=-2. hWx=-—.

X
X0 = E- h'(x) = cosx.

2
Xp=-0,1. h'(x) = 2x.
X)=T h'(x) = —sinx.

Xo = -4. f(x) =2x.
1 1
Xo —E. f(x)z—x—z_

1 1
X0=5. f’(X)=77_
Xp = 2. f(x) = 2x.

i
Xo= . f'(x) = cosx.

3

b
Xg=——. f'(x) = —sinx.

0T ()
X0 = E- f'(x) = —sinx.

3

b
Xg=——. f'(x) = cosx.

0T7% )
fix)=x>+c.  6) f'(x) = cosx.
f(x)=3x+c. ) f(x)=-sinx.
y'=2x-T1. 6)y =-3x"— 13x.
y=14x+3. 1)y=-x>+8x.
1 2
"= 12+—=.6)y=x —-9x%
Y 2Jx )
1
'=15F 1)y=x =55
y 2\/; )y
' _1 2 1
y=— t4 6)y=-2x"—-—.
X X
y=——-6. Dy=10x*+ l
X
g3 3
x x>
1 1
= 4 —
VTR

1
h'(xp) = _Z .
h'(xq) = 0.
1
h'(xo) ;g
h'(xq) = 0.
f'(xo) =S8.
f'(xg) =9.
f'(x0) =
f'(x9) = 4.
1
f(X()) = E .
2
f'(x0) = %
3
£(xo) =
3
f'(x0) = %

f(x) = sinx + c.
f(x) = cosx + c.
y' =-6x—13.
y'=-2x +8.
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B)y=104/X +

Ny=-8+4X — —.

5
X
1
X
741. a) y = sinx + 3.

0) y = 4cosx.

B) y = cosx — 6.
r)y =—2sinx.

742. a) y = cosx + 2x.

0) y = 2sinx — 6x.
B) y = sinx — 3x.

r)y =3cosx + 15x.

743. a) y = 5sinx + cosx.
0) y = 3sinx + cosx.

B) Y = sinx — COSX.

r)y = 2cosx + sinx.

744, a)y=x".
6)y=x".

B)y=x".

r)y=x2.
745. a)y =x +2x.
6)y=x'—x’.
B)y =X +4x
ny=x'-7¢.

746.2) y =x"+ 9x* + 1.
6)y=x'—4x'°-3.

B) y=x’+13x'"+ 12.
ry=x—6x*'-36.

747, a) y=(x> - )(x* +2).
6)y=(x>+3)x°—1).
B)y=(x*43)x* < 1)
ry=(x’=2)x+4).

748.2)y = VX (2x - 4).

100

6)y= VX (3 +1).
B)y= VX (8x — 10).

)y =X (x*+2).
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, 5 5
Y= —F/—=""7"
Jxoox?
, 4 N 1
e S
NS
y' = cosX.
y' = —4sinx.
"= —sinx.
y' =—-2c0sX.
y' =-—sinx + 2.
y' =2cosx — 6.
y' =cosx —3.
y' =-3sinx + 15.

y' = 5cosx — sinx.
y' = 3cosx — sinx.
y' = cosx + sinx.
y' =-2sinx + cosx.

y' = 5x",

y' =10x’.

y = 4x,

y' =201x>.

y =3x*+10x".
y = 4x’ - 9x®,

y' = 3x% + 400x”.
y'=4x> - 63x5,
y' = 5x* + 180x"°.
y'=7x% - 64x".

y' =65+ 130x°.

y' =9x— 126x%.

y'=(xt+ 2)(2x) + (¢ - 1)(4x).
y' = (x*+3)6x" + (x°— 1)2x.

y =2x(x* = 1)+ (x> +3)4x°.

v =2x(x" + 4) + (x> = 2)(7x°).

X=2 oy x= X2

'

y' =
W W
, X3+1+3x2 = 7%} +1
YT 2x
4x -5 12x-5
y= 23 g Ux- .
Jx Jx
4 4
y- X +2+4x3«/;= 5X +2.

2% 2%




749. a) y = xsinx. y' = sinx + XcosX.

. —2xsinx
6)y = V/x cosx. ’=cosxfx/;smx=L.
)y N 2x
B) Y = XCOSX. y' = cOSX — XSinx.
. sinx sinX + 2Xcosx
r)y= Jx sinx. "= + 4/X coOsSXx = ——— .
Y N 2Vx
(1 , 1 1 _ 3
750.a)y=| —+1|(2x-3). y=-5@x=-3)+ —+2=2+—=.
X X X X
1 L1 6 1
O)y=|7-——|(6x+1). y=—06x+1) ——+42=42+ —.
X X X X
B)y=(1+8j(5x—2). y=-L(sx-2)+ 2+40=40+ 2.
X X X X
r)y:(9—lj(3x+2). y’:%(3x+2)—§+27:27+%.
X X X X
3
X
75l.a)y = .
)y 2x +4
,=3x2(2x+4)—2x3= 4x3 +12x2 _ X +3x? :xz(x+3)
4x3+16x+16  4x>+16x+16 x> +4x+4 (x+2)°
6)y= x? ,:2x(x2—1)—2x3: -2x
x2-1 (x> =1y x2=17"
ny- X y,:2X(3—4x)+4x2:6x—4x2:2x(3—zx)
3-4x (3-4xY (3-4x) (-4
)y = g = x%+1-2x> _ 1-x2
X2+l xX2+1)? (D)
Wx
752.a)y = .
)y 2x+9
3
—=(2x+9)-6
y= zﬁ(x ) &:6x+27—12x: 27 -6x
(2x+9Y Wx(2x+9Y  2Vx(2x+9)
sinx , _ XCOSX —sinx
G y= oKy XCOSXTIRX
X X
1
—(8-3x)+3(-2
myo 2 &6 (&):3x—8—6x 843
8- 3x (8-3x) Yx(8-3x)  Jx(8-3x)
CcoSX , _ —XSINX—COSX _  COSX +XSinX
r)y: . y = 2 - 2
X X X
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753. a) y = tgx.

0) y = ctgx.

B)y =tgx + 4.

r)y=ctgx +8.

754. a) y = 3sinx + ctgx.

0) y = tgx — COSX.

B) y = COSX + tgx.

r)y = 6tgx — sinx.

755. a) y = xtgx.

0) y = sinxtgx.

B) y = XCtgX.

T) y = COSXCtgx.

756.a)y =6x—9.

0)y=-11x+7.
B)y =5x — 8.
r)y=-20x + 3.

757.2) y =x>+2x~ 1.
6)y =x"-3x +2.
B)y=x+3x—4.
Dy=x"—9x>+7.

758.a)y = g—l.
X
6)y=x +4.
B)y=§76.
X
r)y=x/;+5.
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y' =
y'=
y'=
y'=
y'=
y'=
y'=
y'=
y'=
y'=
y'=
y'=

X0:3.

X():S.

X():z.

X0:6.

XOZO.

X():—l.

X0:1.

X0:2.

X0:4.

X0—9

Xo—l

X0:4

cos
1
sin’x
1
cos’x
1
sin’x
3cosX —— 12 .
sin” x
12 + sinx.
cos” X
—sinx +
cos” X
— COSX.
cos> x
tgx + .
cosX
sinx + -0 X
cos” X
ctgx — .
sin® x
cosx _ CosX
sin’x
y'=6. y'(xo) = 6.
y'=-11. y'(X) =—11.
y' =5 y'(x0) = 5.
y' ==-20. y'(Xg) = —20.
y' =2x+2 y'(Xo) = 2.
y'=3x"-3.  y'(X)=3-3=0.
y' =2x+3 y'(Xg) = 5.
y' =3x"—18x. y'(xo)=12-36=-24
' 2 1
= -=y(X)=—-.
y 2 (X0) n
1 1
"= . "(Xo) = —.
y 2\/; y (Xo 6
r 8 r
Y= - y'(%) =-8.
X
1 1
= — "(Xo) = —.
y 2\/; Y Xo 4



759. a) y = 2sinx — 13. Xo = g y' = 2cosx y'(Xg) = 0.
0) y =—cosx + 2. Xo = g y' = sinx. y'(x0)=§.
B) y = —sinx — 3. Xo = g y' =—cosx y'(X0)= g
r)y=4cosx + 1. Xo = g y' =4sinx y’(x0)=—2\/§.
b 1
760. a) y =tgx + 14. Xp=——. ¥y =—5—. V' (X)= 2.
4 cos” X
b , 2
0) y =2ctgx . Xo= —. =
3 sin” x
, 2 8
Xg)=————=——=-2=.
y'(Xo) i > 3 3
2
s , 1 ’
B) y = ctgx — 2. Xp=——. ¥y =——5—. y'(Xo)= 4.
6 sin” X
’ -4 ’
)y = 4tgx. xo=0. y=—. y'(x)=—4.
cos” X
761.2)y = sinx - Xo= E. ,=xcosx2—smx y'(Xo)=*i2.
2 X T
+1 , —1-x-1 2 ,
6)y= " Xo=2. == S Y =2
X1 G- ()
_cosx , _—xsinx—cosx _ 1
B)y= . Xg=T ==
X X n
2 ,_2x+2-2 2 ,
ry= w5 Xo=0 =X 2x= 5 - y'(Xg) = 2.
x+1 (x+1) (x+1)
762.a) g=x"+2x. X0=2. g(x)=3x"+2. g'(x0) = 14.
VX ooAx+1_1 11
6)g=(Vx+1)Vx . xo=1 '(x) = + =4+ .
5= (Vx+1) ‘ SN N A AN
, 3
Xg) = = .
g'(xo) 2
B) g=x"—3x Xo = 4. g'(x)=2x-3. g'(xg) = 5.
1(4 1 104 1 4 4 2 4
rg=——-21. X=-——.gx)=-—|—2|+—|——|=——=+5——.
) X(X ) 2 £ XZLX ) X[ ij < x5

g(x0) =48 +24+48=72.
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763.a)g= 2 - 2x .
X
6) g =2x> — 4x +3.
B)g= 4X2—E.
X
Ng=-=x+2x+1.
764. a) g = 2sinx — 4x.

tgx

6:
)g3

B) g =-3c0sX + X.

r)g= Ct% .
765. a) h(x) = x° — 4x.
h'(x) = 6x — 4.
6) h(x) = Vx - 3.
1
W) = ——.
(x) lx
B) h(x) = —=x" - 2x* + 2.
h'(x) =-5x* - 4x.
r) h(x) = 23 +2.
X
25
h(x)= -=.

766. a) h(x) = 10 — cosx.

h'(x) = sinx.
0) h(x) = 2tgx.

2

0052 X

B) h(x) = 4 — sinx.
h'(x) = —cosx.

r) h(x) = —4ctgx.

h'(x) =

4

sin” x

h'(x) =

182

6
X=-1. gx)=-—5-2.
X
Xo=2. gx)=6x—4.
Vs 12
Xo=-2. gx) =8x+—.
X
Xo=2. g'(x)=-3x>+4x.
Xo g g'(x) = 2cosx — 4.
T
Xo=——. gx= .
’ 3 3cos? x
Xo= —g. g'(x) = 3sinx + 1.
T
Xo=—. gx=- .
3 ) 5sin’ x
Xo = 1.
h'(xg) =2 tga = 2.
x=1
0Ty
h'(x¢) = 1. tga = 1.
X():—l.
hW(xg)=-5+4=-1. tga=-1.
xg=2
0T
h'(xo) =-16. tgo =-16
=T
0=
h'(x9) =-1 tgo = 1.
P
i
h'(x0)=4. tga = 4.
Xo = 67.
h'(x9) =—1. tga =—1.
x =
0Ty
h'(xo) = 8. tgo = 8.

g'(xg)=—-6—-2=-8.
g'(xo) = 20.
g'(xg)=16+3 =-13.
g'(x0) =—4.

g'(x0) = -4.

SNSRI N

g'(x0) =

g'(x0) =

g'(x0) =



767. a) f(x) = x’sinx.

f/(x) = 2xsinx + x>cosx.

2
0) f(x) = \/§Sinx+x—+xsing,
T

) =Beosx+ X4 L.
T 2
B) f(x) = x(1 + cosx).
f(x) =1 + cosx + x(-sinx).
2

r) f(x) = x/gcosx—xcosgjLL.
T

f(ﬁ):§+l+l:21.

6) 2 3 2 73
f(m)=1-1+0=0.
f(X)——«/gsinX—ng__

2 2 3 6
768. a) £(x) = 3¢ + 2
7
6) F(x)= ——.
X
B) f(x) = 5x* - L.

r) f(x)= 9

2Jx

769. a) f(x) = 24/x — 5x + 3.

6) f(x) = 3x —/x + 13.
770.2)y = (4x-9)".
12
6)y= (§+Zj :
B)y=(5x+1)".

B
nNy= (Z—ZJ .

771.a)y=(3—x)".
6)y = (7-24x)".

6
= _X
B)y—(lz sj )

r)y=(15-9)"
772. a) y = sin(3x — 9).
6) y = sin(7 — 2x).

B)y= Sin(§+ 1) .
r)y = sin(5 - 3x).

fv(ﬁjz_z_£+z:4—9-aﬁ=_5+3@

6
fx) = X+ x* +c.

fx) = L+,
X
f(X)=XSfX+c.
f(x)= 9x +c.
fv(X)Z%_5=2 X =
., L _
f(X)—3 2\/; 1 X

Y’ = 7(4X — 9)6,4 _ 28(4X _ 9)6'

11
X
=442 .
y=4Z+2

y' = 45(5x + 1%,

13
T(%x
= - __3 y
Y 2(4 )
¥ =53 -x)".
y' =-240(7 - 24x)’.

5
6 X
=YX
Y 5( 5)

y' =-117(15 - 9x)'%.
y' =3cos(3x - 9).
y' =-2cos(7 — 2x).

"= lcos(i-ylj
y B 2 .

y' =-3cos(5 - 3x).
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773.a) y =cos(5x +9).
0)y= cos[§—4x) .

B) y = cos(9x — 10).

T) :COS(E—E)
Y 4 2)°

T74. 2)y =tg (SX—EJ .
4
6)y:ctg(ﬁ—4xj.
6
B)y:tg(2X+£j.
3
T
=ctg| —-5x |.
ny cg(4 X)

775.2)y = J15-7x .
6)y = \42+0,5x .
B)y= Ja+ox .
Ny=+50-0,2x .

776.2)y = (3x—2)".
6)y = (4 - 5x)".
B)y = (2x + 3)".
ry=(5-3x).

T777.a)y =sin[2x —g) .
. (m
0)y=sin| ——2x |.
)y (6 j
B)y=cos(£—4x).

3
. (m
"= 4sin| ——4x |.

Y [3 X)

184

y' =-5sin(5x + 9).
([
"=4sin| ——4x |.
Y (3 j
y' =-9sin(9x — 10).

'lein(ﬁ—i)
Y73 4 2)°

y= T
cos2(5x—fj
4
. 4
y= T
sm2(7—4xj
6
. 2
y= T
0052(2x+7j
3
L 5
y B T
sinz(f—Sx)
4
y=——
2J15-7x
. 1
Y 4.042+0,5x
y'= S
2WA+9x
L -1
Y 10/50-0,2%
X0=3. 'y =213x-2)"
Xo=-2." y' =-35(4—-5%)°,
Xe=2. - y'=1002x+3)".
Xo=~1. 'y =-21(5-3x)"
T T
Xo= —. "=2cos| 2x ——|.
A ( 3)
T T
Xg= —. y =-2cos| ——2x|.
TR (6 )
—
0 8 .

y'(3)=37".
y'(=2) = -35:14°,
y'(xo) = 10-7,
y'(xo) = —21-8°.

y'(X0) = 2.

y'(x0) = 2.



T
r)y=cos[6x—z) Xp= ——.

y'= —6sin(6x—§j. y'(Xo)= —6sin(—§—ﬁj::6£ =32

b1 T
778.a)y=tg|2x+—|. Xo= —.
)y g( 8) 0 16
, 2 , 2
y'= - y'(X0)= 27:24'
cos’ (ZX + fj cos” —
8
b1 b1
O)y=ctg|——x|. Xo= —.
)y g(é J 0= 3
r 1 ’ 1
y'= y'(X0)= =4.
.2 T .2
sin”| ——x sin“| —=
o) -5)
T T
B)y =tg| 3x —— Xg= —
)y g( 4) 0 D
, 3 , 3
y'= - Y(Xo)= —5 ==
cos? (3)(_7) cos” 0
4
T b1
r)y=ctg| ——x Xg= —.
)Y g(3 ) 0= %

r 1 ’ 1
y=7n- ¥ (Xo)= zTE:
sin’ [f - xj sin” —

3 6
779.a)y= ~J6x—1. Xo= 5.
y- 3 Y(xo) = 3 _3v29
ox—1 29 29
0)y=+V4-8x. xo=0
4
"= — . "(Xg) = —2
Ve 4 4
B)y=+V7x+4. Xo=3.
- o) =
PN e AT
ry=+25-9x. xo=1.
y = — Yo =2 =13
2J25-9x Ys R
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780.2)y=(2x + 1)°. x=—1. ¥y’ =102x + 1)*. y'(Xo) = 10.

7 7 .3
0)y=+7x-3. Xo= 1. 's =, 'Xg) =—=1~=.
)Y 0 y 2\/7)(—_3 y( 0) 4 4
4 ~12-4 48 48
B)y = . Xo= 2. = "Xg)=——=—.
)Y 103 0 Y (12x-5) Y0 =2 = 361
-5 5
r)y=+11-5x. Xo=—1. 'S "(Xg) = ——.
)y 0 y zm y( 0) 3
781.
. T T b
a)y=sin| 3x——|. Xo= —. "= 3cos|3x——|. y'(x0)=0.
)y ( 4) 0 4 y [ 4j y'(X0)
6 6
6)y = tgbx. X o Y= ——a—. V(%) = ———= 12.
24 cos” 6x cos? ™
4
B)y = cos(g—b{) Xo= g y' :Zsin(ﬁ—ij. y'(xo):2sin(—fj:—«/§
-1 1 4
F)Yzctgg» X=m. Y= y'(xg) =————= e
6sin> = 6sin’
782.
a)h(x)=(0,5x +3)". x)=—4. h'(x)= %(0,5x+3)6. h’(x0)=%=3,5.
0) h(x)=+/16x+21. x= l h'(x) :L. h'(xo) :§=1,6.
4 V16x +21 5
18 1 —18-4 72
B) h(x)= ——. X= . hE)=———. h'(xg) =——=-8.
4x +1 2 (4x+1) 9
1 1
r) h(x) = A/6—-2x . xo=1. h'(x) =— . h'(xg) =——.
783.a)y=(x- )X +x+1)=x~ L. y'=3x"
6)y=("+2x+4)(x-2)=x"-8. y' =3x%
B y=x+DE-x+1)=x+1. y = 3x%
Ny=&-3x+9)(x+3)=x>+27. y' =3x%
784.
9
X =3 6 3 5 9
a)y=——=X ——. "= 6x"+—.
)y I i y &
6)y= xt3 ' 15)(14(x10+1)—10xg-x15 _5){24+15x14
X041 (x'0 41y " +1y?
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B)y= .
x° -1

-1y

O x® —5xt - 1-5x7 +5x0  —4x° —5xt -1

X +X g GxP+ - -5 (P +x)

N

x° -1 -1
-~ x'3 L 13X12(X4 —-2) —4x3.x1 ox! _26x!?
l") y= 4 . - 4 2 = 4 2
X =2 (x"-2) x"-2)
785.a)y = cos’ % —sin? % =COSX. y' =—sinx.
0)y= 2sin>cos~ =sinx. y' = cosX.
2 2
B) y = cos’3x + sin?3x = 1. "=0.
ny= —sinicosi——lsinx y' = 1 coSX
22 2 7 2
786. a) y = sin2xcosx — cos2xsinx = sinx. y' = cosx.
. X 2x X . 2x . ,
0) y = sin—cos— + cos—sin— =sinx. y' = CcOsX.
3 3 3 3
B) Y = c0s3Xc0s2X + sin3xsin2X = cosx. y' = —sinx.
X 4x . x . 4x , .
I)y = COS—COS— —Sin—sin— = CcosX. y' = —sinx.
5 5 5 5
787. a) f(x) = asin2x + bcosx. f (gj =2.
o .
f > =—-4. f'(x) = 2acos2x — bsinx.
T LT
2acosf—bsmg—2. a—E:Z. da—bo4 -
9 2 2a+b=4. ° b=0.
Zac0s9n—bsin7:—4. —2a-b=—4 ’
. n
0) f(x) = acos2x + bsin4x. f’ 5 =4,
3n !
f v =2. f'(x) = —2asin2x + 4bcos4x.
. In n
_2asmz+4bcos?—4. a+2b—4 {a+2b:4, 5 o
—2asin37n+4bcos3n:2. 2a-4b=2. la-2b=1.
788.a) f(x)= Vx —-x. k=1 P = ———1=1.

1- 4Jx=0.

2Vx

X =

1
16°
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6) f(x) = vx +3x . k=4. f(x) = +3=4
) f(x) ) dx
1-2Jx =0. x= 1,
4
789. a) f(x) = sinxcosx. k= —% .
f'(x) = cos2x = —Q. X = i3—n+nn.
2 8
6) f(x) = cos’x. k= %
_ L 1 _ 1 T 7K
f'(x) = —2cosxsinx = — sin2x = — . x=(-1)"—+—.
2 12 2
790. a) f(x) = x> —x*. f(x)=3x>—4x> < 0.
(3 - 4x) < 0. X>%_
6) f(x) = %x5—§x3+6x. ) =x*— 5 + 6 <0.
(X2—2)(x2—3)<0 (X—\/E)(x+x/5)(x—\/§)(x+x/§)<0.
xe (VEVE)U(VEN).
791. a) f(x) = sin2x. f'(x) = 2cos2x < 0.

2x € (E+2nn;3—n+2nn). X e (E+nn;3—n+nn).
2 2 4 4

06) f(x) = —4cosx + 2x. f'(x) =4sinx + 2 <0.
sinx < —l. X € (—5—n+2nn; —E+2nn).
2 6 6
792. a) g(x) = x>+ x". g'(x)=3x*+4x> > 0.
(3 +4x)>0 X € (—%;OJU(O;H@).
6)g(x):i. g'(x)ziz>0. x € R, HO Xig.
2-5x (2 - 5x) 5
793. a) g(x) = cos’x — sin’x = cos2x.
g'(x) = -2sin2x > 0. sin2x < 0.

2x € (—n+27nn; 2nn). X € (—gﬂm; 7n).
6) g(x) = sin’x. g'(x) = 2sinxcosx = sin2x > 0.

2x € (2nn; m+2nn). X € (+mn; g + mn).
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794. a) f(x) = cos?x + sinx + 1. x € [0; 2].
f'(x) = —2cosxsinx + cosx = 0.
cosx(1 — 2sinx) = 0. cosx =0.
I T . 1
X = —+mn. X=—. SInxX = — .
2 2 2
x= s e x=L.
6 6
3
6) f(x) =sin’x —cosx — 1. x € [§,7n:| . f'(x) = 2sinxcosx + sinx = 0.
sinx(2cosx + 1) = 0. sinx = 0. X=7Nn. X=T.
2
COSX = —— . x:i—n+27rn, xzz—ﬂ, x:4—7[.
2 3 3 3

795. a) h(x) =x> - 3x> + 1.
x(3x—6) > 0.

6) h(x) = 4Jx —x .
%>1. \/;<2.

B y=x—-x'-19.
y'(x)=3x"—4x> = x*(3 — 4x)> 0.

r) h(x) = tgx — 4x.
cos’x < 1 .

4
796. a) p(x) = sinx + 3.

) o(x) = 0,2~ 3% 4 0x.

F-9x>-1)<0.
x e (-3;-1)u(l; 3).

B) @(x) = ctgx + 9x.

.2 1
smx < —.
9

h'(x) =3x*— 6x> 0.
x € (-0;0) U (2;+ ).
h'(x) = 2 150,

Jx

x € (0; 4).

X € (005 0) U (0; 34).

h'(x) = —4>0.

COS2 X

( 1 l) (n 27:)
cosx € | ——;—|. xe|===].
22 33

¢'(x) =cosx < 0. X€E (g + Znn;%t + Znn) .

@'(x) =x"— 10x*+ 9 <0.

(x - 3)(x +3)(x - D(x+1)<0.

o'x) = - _12 +9<0.
sin” x

1 .1
X € (—arcsmg-s-nn;arcsmg-i—nn .

r) o(x)= V4-2x.

P(x)= -

189



797. a) f(x) = %;;3 -x% g(x)=7,5x* - 16x.

f(x)=x>—2x. g'(x) = 15x — 16.
x> —2x=15x - 16. = 17x+16=0.
x= 56 x=1.
2
1
6) f(x) = Vx . gx)= ——.
X
P(x) = — g = —
2\/;' 2
1 = x #0.

[\S]
=
| —

[N}

X =2 \/; . x*=4x

x(x*—4)=0. x = 0 HE MOAXOAUT. X = {/Z .
798. a) f(x) = cos2x. g(x) = sinx.

f'(x) = —2sin2x. g'(x) = cosx.

—2s8in2X = COSX.

cosx(4sinx + 1) =0

cosx = 0. x=Z4mm.
2
S | _ 1
sinx = —— ., x=(—=1)"""arcsin — +nk.
4 4
0) f(x) = tgx. g(x) = ctgx.
, 1
)= —5—. g = ——
cos” X sin” x
12 =—— 12 . cos’x +sin’x =0.  pENICHHUI HET.
cos“x  sin“x
799.2) g(x) =x*—3x>.  h(x)=1,5x—-9.
g'(x) = 3x” — 6x. h'(x) = 3x.
3x? — 6x > 3x. x*—3x>0. X € (—o0; 0) U (3; o).

6) g(x) = sin(3x—g). h(x)=6x — 12. g'(x)= 3cos(3x—g). h(x)= 6.

3cos(3x - gj > 6. cos (3X - %j >2. TaKHX 3HAYCHHUH HET.
B) g(x) = tgx. h(x)=4x-81. g'(x)= 3 h'(x) =4.
cos” x
1 2 1 2
> > 4. cosxX< —, COSX?’ZO.
cos” X 4

T T T 21
cosx#0. x e |—+m,—+m [U | —+mn;—+7n |.
3 2 2 3



r) g(x) = cos[g— 2x) . h()=3-2x
g'(x)=2 sin[%— 2xj . hE)=-+2.
(n (n V2
2sin| = =2x | >—+/2 . ——+2x <=
sm[4 X) \/_ sm( 4 Xj 5
x-Te (—S—K+2nn;£+2nn] . X € (—E+nn;£+nnj.
4 4 4 2 4

800. a) f(x) = sin(2x — 3). g(x) =cos(2x — 3).

f'(x) =2cos(2x — 3). g'(x) =—2sin(2x — 3). cos(2x-3)+sin(2x — 3) = 0.

sin(Zx—3+Ej:O. x= 3 L, ™
4 2 8 2
6) f(x) = —O— o(x) =
5x =9 7-5x
) 15 30
gx)= ———. fx)=-——"-7=.
(7—5x) (5x—9)
21

(5x-9f (7-5x)

B) f(x) = +/3x—-10.

Px)= —=

23x-10

1 1

2Bx-10 Jox+14

12x —40 = 6x + 14.
r) f(x) = ctgx.
f(x)= -

sin’ x

801. a) f(x) = sinxcosx = % sin2x.

f'(x) = cos2x.

2x € [E+2nn; 5—n+2nnj.
3 3

gx)=

(5x— 9)2 +2(5x — 7)2 = 0. peuieHuit HeT.

g(x) = Vox+14 .

3

'X) = ——.
gt \ox +14
243x-10=+6x+14 .

6x = 54. x=09. TpoBepka: 2 V17 = /68
g(x) =2x + 15.
g'(x)=2. sin’x = —% . peuIeHHi HeT.

g(x) = %x+61.

. cos2x < 1 .
2

(n 5n ]
X€|—=+mn, —+7n |.
6 6

N | =

0) f(x) = sinxcos2x + sin2xcosx = sin3x.

g(x) =35-3x.

3cos3x < -3.

cos3x <—1.

f'(x) =3cos3x. g'(x)=-3.

3x=m+2nn. x= E4—2Ln.
3 3
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B) f(x) = sin’x — cos’x = —C0s2X. g(x)=-2x+9.
f'(x) = 2sin2x. g'(x)=-2. 2sin2x <-2.  sin2x <-1.
2x=3—n+2nn. x=3—n+7‘cn.

2 4
r) f(x) = XCosX. g(x) = sinx. f'(x) = cosx — xsinx. g'(x) = cosx.
cosx — xsinx < cosx. xsinx > 0.
1.x>0. sinx > 0. X € [2mn; ©+ 2nn]. n=0,1,2..
2.x<0. sinx < 0. X € [-m+ 2nn; 2nn]. n=0,-1,-2,-3 ...

802. a) h(x) = x> — 3x + 19.
2x—-3=1.

4
0
) X+2

o =135.
x=0, X =-4.
B) h(x) =2+v2x-4.

h(x) = sz__4 ~ t60.

4=06x-12.

r) h(x) = sin(4x —gj .

4x— L = g+nn.

3
803.a) y; =x/, y2=X
7a® = 8a’. a=z.
6)y=x,
2\/— =+a+8.

804. a) f'(x) = 6(2x — 1),
6) f'(x) = —20(4 — 5x)°.
2

805. a) (x) = ———— .
e (2x+3Y

5

6) P(x) = ———
N

806. a) '(x) = sin[?ax—g],

4

&) P(x)= ——
) ) cosz(Sx—l)’
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4a=a+8.

o =45° h(x) = 2x — 3 = tg45.
x=2.
= —tg135. 4= (x+2)%
(x+2)
o = 60°
2= [3(2x-4)
6x =16 x=3-22
3 3
a=0 h’(x):cos(4x—fj =0
_sn
24 4
X=a V1 7x5, y)' =8 7
8 X=a y'= ! y'= !
’ ' 2Jx Jx+8°
a:§ :22.
3 3

fix)=2x—1)* +c.
f(x) = (4 —5x)*+c.

f(x) = +e.

2x +3

f(x)= V/5x -7 +c.
f(x) = —lcos(?’x —E] +c;
3 3

f(x) = gtg(SX -1) +c.



807. y =ax’ + bx +c.
10 PUCYHKY BUHO, uTo b =0, a <0.

y=ax’+c. y'(x) = 2ax.
A(-100; 0) B(100; 0).
y'(100) = tg(-15). 200a=-tgl5. a= —%xz +cC.

nofcraBuM Touky (100; 0).
0=-50tgl5 +c. c =50tgl5.

OtBet: y = —%xz + 50tgl5s.
808. a) y = 4x* — |ajx. x(4x —la))=0. x,;=0. X; = % .

T.K. OCH IapaboJibl HAapaBJIeHbI BBEPX U T.K. X; = X
TO

1) y'(x;) = —tg60° 1 y'(x2) = tg60°.
2)y'(x)=—g30°u  y'(x,) = tg30°.

1) y'(0)=—|a| =-tg60°. a= +3 . y'%‘ =la|=1tg60°. a= = ﬁ .
2)y'(0)=—la]=-tg30°. a= ig .

OTBCTZa=i§, a=+/3.

6)y=x"+lajx. y'=2x+ [a|. x(4x —|a]) = 0. x; = 0. X, =—al.

T.K. OCH TIapaboJIbl HANPABJICHBI BBEPX U X| > X,, TO

3
1) y'(x2) = ~tg >~

8
37
2tg—
3n 3n 3n
2)yi(xy)=—tg X,  tg—=— 8 to?2 2tg— —1=0.
) ¥'(X2) ge & l—tg% g P g8

tg%zliﬁ,HOT.K.O<%<g,TO tg%=1+«/§.

2th
th: 8 . tg2£ +2tg£—1:0.
12 ™ 8 8

tg% =-1= \/E,HOT.K.0< g <§,TO tgg :71+\/E.
S DyE)=-1-+2.Ja=-1-+2. a=+(1++2).

)Y x)=1-+2. a=+(/2-1).
OtBeT: a=+ \/Ei 1.
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§ 34. Ypasnenue xkacamenwvnoii Kk zpagpuxy Qynkuyuu

809.a)a: tga=0. b:tga<0.
0) a: tga <0. b: tga < 0.
810.a)y'=0mpux=0,x=3,5;
0)y =0mpux=-4,x=-1,5;
B)Y =0mpux=-4;

ry #0mpux eR.

811. a) f(x) =4 +x°, a=2.
6)f(x):1—l, a=3.
X
B) fx)=(1-x)’, a=-3.
r) f(x) = 2x — X%, a=1.
812.y=1-x’
a) A(0; 1) y'(0)=0
0) B(2;-3) y(2)=-4
13 1
C| == "= =
& (2 4] Y (2)
r) D(-1; 0) y(1)=2
1
813. a) f(x) = Exz, a=1
6) f(x) = -2x°, a=2.
B) f(x) = 0,25x*, a=-1.
r) f(x) =—=x’, a=1.
814.
a) f(x)=x—2x°+3, a=—1.
o) f= "L a=1.
X+3
1 1
fa)=—, tgo =—.
@ 4 87y

B) f(x) = x* — 7x° +12x — 45,
f(x)=4x> = 21x*+ 12

) f(x) = 2"+‘11,

2x+2—2x+1:
(x+1Y
815.a) f(x)= vx -7,

! 1
f’(a)—2

2Nx =17
0) f(x) = v4-5x ,

X
3

(x+1)

f(x)=

f(x)=

194

a=0.

c: tga > 0.

c: tga > 0.

y' He cylecTByeT pu X = —1.
y' He cyIecTByeT npu X = 4.
y' HE CyIIEeCTBYET MpH X = —2.

f'(x) = 2x
1

P(x)= —
(69) 2

f'(a) =4 = ocTpsIil.
f'(a) = % => OCTpBIiL.

f(x)=-3(1=x)* f(a)=—48 = Tymoit.

f(x)=2-2x f(a)=0 = octpslil.
y'(x) =-2x.
= tga=0.
= tga = 4.
= tgo=-1.
= tgo=2.
f(x)=x fl(a)=1, tgo = 1.
fx)=-6x> f(a)=-24, tga=-24.
f(x)=x> f(a)=—1, tga, = —1.
fx)=-5x* f(a)=-5, tga, = —5.
f(x)=3x>—4x f(a)=7, tga=7.
Xx+3-x+1 4
f(x)= 7 - 2
(x+3) (x+3)
a=0.
f'(a)=12, tga = 12.
a=1.
3
R ff(ay==, tgo =—.
(a) g =7
a=28.
tgo =—



5
X)) =
® 244 —-5x

B) f(x) = v10+x,
1

PX) =

=) Vx+10

r) f(x) = /3,5-0,5x ,

1

)=

® 44/3,5-0,5x

816. a) f(x) = sinx,

f'(x) = cosx

6) f(x) = tg2x,

2

f'(x)=
cos? 2x

B) f(x) = cos3x,
f'(x) = —3sin3x

r) f(x) = ctgx,

fx)=-

sin® x
817. a) f(x) = x°,

f'(x) =2x
6) f(x) = -3x°,

f'(x) = —9x°
B) f(x) = 0,2x°,
f(x)=x*

r) f(x) =—-0,25x*,
f(x)=—x’

818.a) f(x)=x-3x*+2x -7, a=1.

f(x)=3x>—6x+2,

6) f(x) =-7x>+ 10x> +x - 12, a=0.
f(x)=-21x*+20x + 1

f(a)y=1
a=0.
f(a)=0

f(a) =1,

fa)=1

1
tgo =——.
& 8

tgo = 1.
tgo = 4.

tgo = 3.
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= 6_(‘;(_;1))(2_2 ) (3_4274)2
fe9== (—XZ_— 2X)2+1 B (x —1 2y
Fo= - 512)(

f(x) = —ﬁsini
33

f'(x) = cos2x

1 X
+—Cos—

f(x)= —
® 3cos?x 3 3

V3

f'(x)= —sinx —

2x —1 1
819. a) f(x) = , =——.
2 1) 3-2x . 2
f'(a) ! t,
a)=— o = arctg—.
4 g
x—1
6) f(x) = s a=1
x—2
3n
f(a)=-1 =2
(a) o 1
820.a) f(x) = \J6x+7, a=3L
1 b
f(a)= — oa=—.
@ V3 4
0) f(x) = v5-2x, a=2.
3n
f'(a) =1 =—=.
(a) =
821. a) f(x) = \/Eco%, a= 37“
f(@:_ﬁ OL:SLC.
3 6
1. L
0) f(x) = —sin2x, ==,
) f(x) 2sm X a >
3n
f'(a)=-1 =,
() a=
822.
a) f(x) = —%tgx+sin§ , a=3n
3n
flay=-=-=—=-1 o7
(a) A
V3 ox b
0) f(x)= +—ctg—, a=—
) f(x)=cosx 4 cg2 a 3

rw--L-B a= 2.

8sin’ %

2 2
823. a) f(x) = x°, a=3, f(x)=2x

f'(a)=6, f(a)=9, y=9+6(x—-3)=6x-9.
6) f(x)=2-x-x, a=0, f(x)=-1-3x>
fa)=-1, flay=2, y=2-x
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B) f(x) = x°, a=1,
f(a)=3, fla)=1,
r) fx)=x>—3x+35, a=-1,
f(x)=2x-3, f(a)=-5
824. a) f(x) = 33"_2, a=2.
9-3x+3x-2 7
f(x) = =
Ty ey
y=4+7(x-2)="7x-10.
_2x-5 _
6) f(x) = , a=4.
5-x
10-2x+2x -5 5
f(x)= =
VT o
y=3+5(x—-4)=5x-17.
1
825. a) f(x) = , a=-3.
V= oy
3
f(x)= ———— f'(a) = -3.
(x) 2] (a)
1
6) f(x) = ———, =1.
) 1) 4(2x-1) ’
f(a) = % f'(a)=-1.
826. a) f(x) = 24/3x -5, a=2,
3
f(x)=— . f'(a) = 3.
(x) s ()
6) f(x) = V7 -2x , a=3,
1
aEE e Ve fa)=-1.
(x) s ()
827. a) f(x) = cos%, a=0,
ﬂm=—%mn§, f(a) = 0.
6) f(x) = ctg2x, a=A§,
2
f(x)= — . fa)=-2
) sin® 2x ®

(x) = 3%
y=1+3(x-1)=3x-2.
flay=1+3+5=9.
y=9-5x+1)=-5x +4.

f(a) = 4.

fa)="7.

fa) = 3.

f(a)=5.

fla)=—1.

y=-1-3(x+3)=-3x 10.

—4 1
M oy ey
y= lfx-*- 1 =fx+§.
4 4
f(a) =2;

y=2+3(x-2)=3x-4.

fla)=1;

y=1-x+3=—x+4.

fa)=1;
y=1.
f(a) = 0;
- x| _»
y (x 4) 5 X
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B) f(x) = sin2x, a= g, fla)=1;
f'(x) = 2cos2x f'(a)=0; y=
r) f(x)=2tg§, a=0, fla) = 0;
PO = ——, P=2:  y=>x.
3cos? X 2 3
3
828.
y:9—x2; 9-x?=0, x==x3. y' =-2x.
y'(3) =-6, y'(-3)=6. y=6(x+3)=6x+ 18.
y=-6(x-3)=18 - 6x.
829.y=x273X; x> =3x—4=0, X =4, x=-—1.
y'=2x-3, y#)=8-3=5 y(1)=-5
y=4+5(x—-4)=>5x-16;
y=4-5x+1)=-5x—1.
830.y=3x"—4x*+1, y=9x>-8=1, 9x*-8x—-1=0.
_4%5 _ _ 1
X=—, x=1, X=—-—.
9 9
1 1 4 230
1)=0, ——|=————41===. y=x-1.
y(l) y[ 9) 243 81 2437
230 ( 1) 257
=+ xX+— |=x+—"—.
243 9 243
831 y=x>, y' =2x.
_ 2 _ 2
Y= X +2% (X=X, ) = 2XX—Xj .
a)y=2x+1, Xo =1, yo=1;
6)y:—lx+5 X L N iy
2 5 0 49 0 16’
3 3 9
B) —X—-2=Yy, Xg==, =2
)4 y =3 Yo=
1 1
rny=-x+35, X0= ——, =—.
)y 0= 75 Yo= 7
x> 2 2
832.a)f(x)=?—3x +10x -4, y=x+3. f'(x) = x"— 6x +10.

3
y= X?O—3x(2) +10x0—4+(x3 —6xo+10)(x—x0).

Xg —6Xo +10=1.
4
6) f(x) = XT_X2+8’
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x§—6x0+9:0.

y=0.

X0=3.

f(x)=x>-2x,



4
Y= 08 (6 20 )(x-x)
X8—2X3=0, X0 =0, x%zZ, x0=i\/5;
3
B)f(x)=%—x2+2x—7, y=x-3, f(x)=x*-2x+2,

3
y= X?O—Xé+2x0—7+(x§—2x0+2)(x—x0),
Xg—2xg+2=1, Xo=1;

4

r)f(x)=5%—x3+6, y=2, f(x) = 5x° - 3x%,

3
X0 =0, 5x3 -3=0, %= 5
833.
a) f(x) = sinx, y=-X, f'(x) = cosx,
cosxy =—1, Xo =T+ 27n;
0) f(x) = cos3x, y=0. f'(x) = —3sin3x.
sin3x, =0, Xo = Ln;
3
1
B) f(x) = tgx. y =XV f(x)= 5
cos” X
12 =1, cosx ==1. X = Tin;
cos” X
r) f(x) =sin— y=-1 f(x)= lcosi
) ) ) 2’
X
cos— =0, Xg =T + 27n.
£ 3
834 y=—- y =x* y=—0—2+x%(x Xy) = XgX ——X5 —2
a)y=x-3, x(z] =1, Xo = *1;
2 8 2 1
=Xx—-—-2=x—-—. =x+--2=x-1-
Y 3 3 Y 3 3
0)y=9x-5 Xpg =43, y=9x-18-2=9x-20. y=9x+18-2=9x+ 16.
835.y=2-x
3
a)y=?+§x2+8, y = x> +5x. xé+5x0= 1, x%+5x0+1=0.
_—5+421
0= B :
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2 2
2
L[ SEN2LT [ sEN21Y | £V21-5
2 2 2
X3 2 2 2
6)y=?+x —X. y=2-%, y=xX"42x-1; X +2X, =0, Xo =0,
10
Xo =2 ¥(0)=0, ¥2)= 5
’ 8 4
y== y:_§+4+2_(x+2):_"+§; y=0-(x-0)=-x.
836.a)y = >t y=2ox oy K9Sl 10
X—3 (X—3) (X—3)
10 ,
>=-1,  (x-3)=10, Xo= £410+3;
(x0=3)
yxa) = 31043) 415310410 4, g5
+/10+3-3 +10

y=3+ 10 - (x V10 =3); y;=3+ 10 —x+ 10 +3=6+2+10 -x;
v2=3- 410 —x— 10 +3=6-2+10 —x.

x+9 , 1
0)y= ; y=2-x, y'=- 55
x+8 (x+8)
- ! > =-1. X0+8:i1. X0:—9, X0:-7;
(x+8)
y(-9)=0; y(-7)=2; y=2-x+7)==x-5, y=-x-9.
2
837.a)y= —4x+7, =2 —X, = — 4
)y = 4 y ' b &%
o =-1, Xo=-3, y(3)=-8; y=-8-(x+3)=—=x-11.
x+7
1
6)y=+1-2x, =2-x, '=— ;
y y y T—ox
1
- =-1. Xo = 0. 0)=1. =1-x
838. a) 0,998°.
y=x"=f(x), x=0998; a=1. fla)=1.

f(x) = 5x* fa)=f(1)=5. 0,998° ~ 1 — 50,002 =0,99.
6) 1,03" ~ 1 + 70,03 =1,21.
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839.a) 1,05~ 1+ % -0,05 =1,025. 0) 4/3,99=2 - 1 -0,01 =1,9975.

24

840.2) f(lx) = —=x> =33x, a=60°%

\/_
f’(x)=\/§x —3\/52\/5, x> =4, X =42.
8 10 10 10
fQ)= —=-63=——. f(-2)= ——. y=4-——+
5 N 5T V(x2).
10 4 4
= Bx-2B3+—==Bx+—. = Bx+23-—==3x -~
7 N N f N3
6) f(x) = —x—ﬁxs o =30
N
3 4 1
Po=LoPmeoB endll Ly
x) 7 X 3 X 373 X
fy=3. f-1)=-3. y=ﬁ+§(x—l):gx+¥.
y:—\/§+£(x+l)=?x—¥.
841, 0y y - X! o= 45" ,=3X+24—32x+1: 252'
x+8 "’ (x+8) (x+8)
25=(x+8)". Xx+8=+5  x=-3. x=-I3.
—9-1 391
H=""—=2. -13) = =8.
ye3)=— ye13) = —
yi=2+(x+3)=x+1. y;=8+(x+13)=x+21. (-1;0);  (-21;0).
0)y= X+4, o =135% y'=— 2 > -
X=5 (X—S)
X—5==%3. x = 8. x=2.
12 6
Y& = =4 @)= =2

y1—47(x78)—7x+12. y2="2-x-2)=-x. (0; 0); (12; 0).

842. a) He 10 KOHIIa HATIMCAHO YCIIOBHUE.

843.y=x>+1, y=2x. y=xi +1+2x0(x—x0):2x0x—x(2)+1.
a)A(-1;-2). 2=-2xy-x2+1  x3+2x,-3=0; x=3, xo=I;

y1 = —6x-8; y2 = 2X.

6) A (0; 0). 0=—x+1 Xp=*1. y=2x. y=-2x.

B) A (0; -3). —3:—x%+1 Xo=%2. y=4x-3. y=-4x-3.
r)A1;1). 1:—2x0—xg+1. Xo = 0. Xo=—-2. y=1 y=4x-3.
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844. a) f(x) =—x*—7x + 8, B(1;1); f(x)=-2x-7.

y=-— X%—7X0+8+(—2X0—7)(X—X0):(—2X0—7)X+Xé+8;

Xo = 0. Xo=2. f(0)=8. f(2) =-10;
y=-10-11x-2)=-11x+12; y=8-7x

6) f(x)=—x>*-7x+8, B(0;9); 9=x2 +8. x==1.

f(1)=—-1-7+8=0. f-1)=-1+7+8=14.
y=9x-1)=-9x+9. y=14-5x+1)=-5x+9.

845. a) f(x) = 4/3—-X, B (-2;3),
f(x)= -

1
. 3= Boxg———(-2-x).
23-x 7 3—x0( )

3= 072042 X0 g BT g . 108-36x, = 64— 16x, + X2 .
243-x,
X2 +20x,—44=0. xo=-22. x=2. f(22)=5. f2)=1.
1 x 11 x 14 1 1
=5 (x+22)=—2-ys=- X420y (x—2)=——x+2.
¥ =Sl 2) =573 0 s YT

0) f(x)= v3-x, B(4;0); 0=.,3-x, —*(4—){0);

6—-2x0—4+x0=0; x0=2; f(2)=1; y=1—5(x—2)=—%x+2.

846. a) f(x) = V4x -3, B (2;3); f(x):¥.
24/4x -3
y=#(x—xo)+\/4x0—3. 3J4x) -3 =2(2-x,)+4x,-3.
4%y -3
36x, — 27 = 4x] +4x, +1. 4x3 —32x) +28=0. X5 —8xy+7=0.
Xo=17. Xo = 1. y=2(x—7)+5:gx+ﬂ. y=2x-2+1=2x-1.
5 5 5
1
0) f(x) = V2X+1, B(1;2); f(x)= —.
) f(x) (1:2); () i
\/7 +4/2x%¢ + 242xg +1=1-x%x5+2xy+1.
8x0+4=x0+4x0+4. x%—4x0=0. X=0, xo=4 y=x+1.
x—-4 x 5
y= +3==+=.
3 33
847. a) y = cos7x + 7cosx. y' =—7sin7x — 7sinx.
(n) 73 73 (nj 7 7
y| = |=——+——=0. y|i=|==—-==
6 2 2 6 2 2
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y = (-7sin7a — 7sina)(x — a) + cos7a + 7cosa.
—T7sin7a — 7sina = 0. sindacos3a=0. sinda=0.

a="0 cos3a=0.3a=£+rcn, a=2 M
4 2 6 3
0) y; =2 — 14sin3x. y, = 6sin7x.
yi' =—42cos3x. y,' =42cos7x.
y =2 — 14sin3a — 42cos3a(x — a). y = 6sin7a + 42cos7a(x — a).
42cos7a =—42cos3a. cos7a+cos3a=0. cos5acos2a=0.
T T TN T mn
Sa= —+mn. a=—+—. a= —+—.
2 10 5 4 2
848.a)y=i2, ‘lxy=2,25. x> 0.
X 2
}’_3—2*X
23
B i i
X Xo Xo X0 Xo _9
Xy =
2
npu x =0 y=i2.
X0
3x
npuy =0 x= "0
puy >
%ﬁzg LII xo—l y:3*2X.
xp 2 2 Xo
1 9 3 2x
6)}’:7, X<0’ —ZXy=—; ZT_T
X 8 X0  Xo
npu x =0 y=%,
Xo
3x
mpuy =0 x= =0
puy >
331 9 1 1 3 2x 3+x
— =2 A S A Xo=-2. Y= T4+—=
2 X 4 x 2 4 8 4
1 2
849.a)y =x’, x>0, —xy| ==,
)y ‘2 =3
4
HO T.K. 9TO KyOmdeckast mapaboia, To Xy = 3
y:x8+3x§(x—x0)=—2x%+3xg.
mpu x =0 y:—ng.
2xp 2
mpuy =0 X= —=—X
3x; 3 ‘
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xy=—§xg:—§. ngl, Xo=%1, HO X7 >0 = x,=1.
y=1+3(x-1)=3x-2.
6)y=x’, x<0:>xy=—%,
4 27
y= —x(3)+3x%, Xy = _Exéz_j
xg:(;T, xozi%, HO X( <0 = xoz—%. y= %-f—l+3x-% 2747+2747X

850.a)y = 3—%){2, B(0;z); y =-x

1 > | 1 >
=3——X5—Xo(x—Xy)=—Xx+—X3+3. z= —x;+3.
y 5 0 0( 0) 0 5 0 5 0

T.x. rpaduk cummeTpudeH oTHocuTeNnbHO Oy = tg yriia HakJIOHa KacaTenbHO! = £1.
Y =X, Xo=#1. Z=%xé+3=%+3=3,5. B (0; 3,5).
6)y=0,5x"-2,5, a=90% y =x.
1 2 1 2 5

= —Xp—2,5+X%X0(x =Xy )=XoX —=Xp ——-
y 50 o( o) R TR0 Ty
PaccysxieHus aHaJIOTHYHBI IIPe]l. 3aa4e.
y'=xp=%l. y=—x-3. y=x-3.

851.a)y= ?X%g, =60 y'=+3x.
y= B 1) v (3 -x,).

Paccyxnenuns aHanoruuHsl Ipes. 3agave.

B

1.y =3 xg=+1g60°. 3 x9=+~3. xo=*l. y——2 J3=0. B(0; 0).

YER ﬁ(l_z)zﬂ.

2.y’:x/§x0:itg30°. «/gx():i?;xofi—,y: ;

3 2 9 9
B(O0, i)
6) \/—( ), a=120% y' = ?x.
= % x+§ \/§6X%+€:—T3x0x+€xé %
1.y’=—?xo=itg60° £ ﬁ Xo==x3.
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. ﬁ+i+£ x+ f y=ﬁx+¥.

2.y'= —gxo=itg30°. Xo=t1l. y= —Xx+—.y= —x+—

OtBer: y = i?(xil). y= i—3 xié).

852. a)y x* - (2x - 6),
ly X2 —2x+6,
=2x-2. y= 25710+6+(10 2) (x—5)=8x—10.

2.y:x2+2x 6, x =-5.

=2x+2. y=25-10-6+(-10+2) (x +5)=-8x — 31.

8x —10=-8x —31; x=-§. [—i;—ZS)
4 4

6)y=x"+(x-1), x=2, x=-2.

Ly=x’+x-1, x=2. y=3x+1,

y=9+13(x-2)=13x-17.

2.y=x"—x+1, x=-2. y' =3x"-1.

y=-5+11(x+2)=11x+17.

13x-17=11x+17; x=17.

(17, 204).

853.a)y =x’ —px, x=1, A (2;3);

y'=3-p. y()=1-p. y(1)=3-p.
y=1l-p+@-pE-1)=@-px+p-3-p+1=CB-p}x-2

1
3=2G3-p)-2. 5=-2p+6. p= >
6)y =x"+px’, x=1, A(3;2)

=3x"+2px. y()=1+p. y'(1)=3+2p. y=1+p+(3+2p)x—1).
2=1+p+(B+2p)3-1),5p=-5; p=-1.

§ 35. IIpumenenue npou3ze00HoIl 01 uccied06anHus QyHKuuil
HA MOHOMOHHOCHLL U IKCHIPEMYMBbL

854.a)f(a)>0.  f(b)>0. f(c)<0. f(d)>0.
6) f(a) > 0. f(b)=0. f(c)=0. f(d)>0.

855. a) ¢-1us1 Bo3pacraer: (—m;%j [d —% +ooj

yObIBaeT: (ﬂ d-< Zb}

6) Bospacraer: (—oo;b]U[c;+o0); yOemaer: [b;c]
856. a) yowiBact: [-2;2]; Bospactaet: (+00;—2]U[2;+0)
6) yobiBaer: [—4;0]U[3;+00); Bospacraer: (—o0;—4]U[0;3]
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B) yObiBaeT: [—4,5;+%)

5

Bospactaet: (—o0;—4,5]

r) yomiaet: (—o0;-2,5]U[2,5;+0) ; Bospacraer: [-2,5;2,5]

857. B)

858. mst p-umm g(x).
859. a) f(x); 6) h(x)
860.

\/\’y\
1

-

861.

862. a) y = cosx + 2X.
y' = —sinx +2

6)y=x+3x’+7x +4.

y' =5x"+3x+7.

B)y =sinx +x° +x.

y' = cosx +3x>+ 1.
Ny=x +4x’+8x - 8.
y' =5x*+12x"+38.
863. a) y = sin2x — 3x.
y' =2cos2x — 3.

0) y = cos3x + 4x.

y' >0 npu JTr00bIX X.
y' > 0 npu Jr00bIX X.
y' > 0 npu JTr00BIX X.
y' > 0 mpu MO0BIX X.

y < 0 mpu M00BIX X.
y' =-3cos3x + 4.

y'>0mnpu V X = yTBEpKICHHE HEBEPHO.
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864.a)y=x"+6x—7. y =5x*"+18x*>0, pynxuus ne yGoiBacT

0) y =sinx —2x — 15. y' =cosx — 2 < (0, MOHOTOHHO yOBIBaeT.
B) y =X —cosx + 8. y'=1+sinx > 0, ¢pynkuus e yObIBaeT.
Ny=11-5x-x". y' =—5—3x* < 0, GyHKIHS HE BO3PACTACT.

865.a)y=x"—5x+4. y =2x-5.

5
MpH X > E (-1us Bo3pacTaer.

5
npH X < E ¢b-ups yobIBaeT.
6)y=5x>+15x— 1. y' =10x + 15.

mpH X > — 5 (-1ms BO3pacraer.

3
npux < — E ¢-1us yObIBaeT.

B)y=-x"+8x—7. y' =-2x+38.
npH X > 4 ¢-uust Bo3pacraer.

npH X < 4 ¢-uus yObiBaer.

Ny=x’—x. y'=2x—1.

MpH X > E (-1s BO3pacTaer.

npH X < E ¢b-ups yobIBaeT.

866. a) y = x> + 2x. y' =3x*+2.

BO3pAcTaeT HPH JIIOOBIX X.

6)y=60+45x 3x*—x>. y'=45-6x-3x". -3(x*+2x-15)=0.
x € [-5; 3] Bo3pactaer. X € (—o0; —5] U [3; + o0) yObIBaeT.

B) y =2x° - 3x* —36x + 40. y' = 6x* — 6x — 36 = 6(x* —x —6) =0.

x € [-2; 3] yObiBaeT. x € (—o0; —2] U [3; + o) Bo3pacraer.
r)y=-x+5x. y =5x*+5=-5x"-1).

x € [-1; 1] Bo3pactaer. X € (—0; 1] W [1; + c0) yObIBaeT.
867.a)y=x"—2x"<3. y =4x° —4x=4x(x*— 1) =4x(x = 1)(x + 1).
X € (—o0; —1] U [0; 1] yOrIBaer. x € [—1; 0] U [1; + o) Bo3pacTaer.
6)y=—x"—x. y =-5x"—1=—(5x*+ 1) <0. y6bIBacT npu Bcex x.
B)y=-3x"+4x’—15. y =—12x> + 12x* =-12x*(x — 1).

x € (—o0; 1] Bo3pacraer. x > 1 yObIBaer.

r)y=5x"—1. y'=25x" Bospacraer.

868.a)y = L sy = —;2 . yoniBaer Ha Bceit OJ[3 (x # —3).
X+3 (X+3)
0) y= 3x -1 L y'= ox+3 _9X2+ 3__ 2 5 » Bospactaet Ha Beeil O/13 (X;zt—l ).
3x+1 (3x+1) (3x+1) 3
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B)y = g-ﬂ-l , ¥y = —% , yoniBaet Ha Bceit OJ[3 (x # 0).
X X

1-2x p_ —6-4x-2+4x 8

y
3+2x (3+2x) (3+2x)

yOsIBaet Ha Bcert O/I3 (x # —% ).

3 1
869.a)y= +3x-1, yy= ————, Bo3pacraer Ha Bceil O/I3 (x > —).
)y y N p I3 ( 3)
1 4N1-x -1 15
6)y=~1-x+2x, y'= - +2=0, V2" -0, x=->.
)Y Y 241-x 24J1-x 16

( 15} [15 }
X € | —0;— | Bo3pacTaeT. X € | —;1| yObIBaer.
16 16

1 1
B)y=+1-2x,y =—-—— X & | —o0;— | yGObiBaer.
)y N ( 2} Y

rNy=+2x-l-x,y = ! -1=0, ﬂ=0;

V2x -1 V2x -1

X e [%;l} BO3pacTaer. X € [1;+0) yObiBacr.

870.a)y=x>—3x +2. 6)y=x"+6x>—15x +8.

y' =3x*-3. y' =3x>+12x — 15.

yosIBaer x € [—1; 1]. x € [-5; 1] yObIBaer.

Bo3pacTaer X € (—oo; —1] U [1; + ) X € (—o0; =5] U [1; + o) Bo3pacTaer.

X ] ol >
871.a)y=x"—2x"+ 1. 6)y=—x"+8x"~7.
¥ = 4 Ax=4x(x’=1)=4x(x—1)(x+1).  y'=4x+16x=—4x(x—4)=—4x(x-2)(x+2).
(—o0; —1] U [0; 1] yObIBaeT. [2; 0] U [2; + o0) yOBIBaeT.
[-1; 0] U [1; + ) Bo3pacraer. (—o0; —2] U [0; 2] Bo3pacTaer.

r

y

.
P
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872.

Yy

3 — o

2

1
4% 72 0x
-2 —
3

873.a) f(b)=1(d)=0. 6)f(c)=0. B) f(a)=1(0)=0.
T) HET TOYEK, B KOTOPBIX MPOU3BOAHAS PaBHA HYIIIO.
874. a) f'(e) 6) f'(a), f(b) B)f(b),f(c) 1) f(a),f(b),f(c), f(d),f(e)

875.a) 1 0)2 B) 2 r)2

876. a) 2 0) 1 B) 2 r)2

877. a) (—o0; —5] U [-2; +o0) 0) [-5; 2] B) —3. r)—2.
878. a) [la. 0) Ha. B) Jla. r) da.

879. a) [la. 0) Her. B) Her. r) Ja.

880.2) y=7+12x—x>; y'=12-3x%; 3x=12; x=%2.

3 2 ' 2 — — 4
0) y=3x"+2x"-7; y'=9x"+4x; x(9x+4)=0; x=0, x—-g.
B) y:8+2x2—x4; y'=4x—4x3; 4x(1—x2)=0; x=0,x==%x1.
r)y=x*-8x%; y'=4x>-16x; 4x(x*-4)=0; x=0,x=+2.

88La) y=2x+ > y'=2- 0 —0; x=%2
X X

6) V2x—1l=y; y = ! X = 1 - KpUTHYECKAs
2x -1 2
X 5 1 5 2
B) y=—+=; y'==-—= =0; x’-25=0; x=25.
)y 5 x Y 5 x?

N y=(x-3" y'=4(x-3 =0 x=3.
882. a) y=2sin2x —sin4x ; y'=4cos2x—4cos4x =0;

. . n
sin3xsinx =0; x =?.

0) y=cos2x—x; y'=-2sin2x—-1 =0; sin2x:—%;

k
2x =D Epnk; x=() 2
(=D 5 =D TR

B) y =cos3x —%cosSx ; y'=-3sin3x +3sin5x ;

sin3x —sin5x =0 ;
sinxcos4x =0 ;

I
X=7n, X=—+—.
8 4
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X X ! x 1 x 1 2n
r)y=sin———; y'=—cos———; cos—=—; x=t—+4nn.

2 4 2 2 4 2 2 3
B 3amauax 883-888 uT0OBI OmpemesUTH XapakTep IKCTpEeMyMa, HEOOXOIMMO
HPOBEPUTH 3HAK NPOM3BOJHON CIIpaBa ¥ ClIeBa OT TOYKH, T€ OHA PaBHA HYJIIO.
Ecnu cneBa y” > 0, a cripaBa y* < 0, To 3T0 MakcuMyM, eciu cieBa y < 0, a
copaBay’ > 0, TO 3TO MUHIMYM.

883. a) y=2x2—7x+1; y =4x-7=0; X=£—Toqka min .

0) y:3—5x—x2; y'=-5-2x =0; x=-2,5-max.

B) y:4x2—6x—7; y =8x-6=0; x:%— min .

T) y:—3x2—12x+50; y=—6x-12 =0; x=-2- max.
x5

884.2) y=——->x>+6x-1;
) y=T X 6x

y':x2—5X+6 =0; x=2,x=3, x=2-max, X=3-min.

6) y=x>—27x+26;

y'=3x2-27 =0; x=43; x=-3-max, X=3—min.

B) y:x3—7x2—5x+11;

y'=3x2 —14x — 5=0; X:7T+8:5; x:—é;x:S—min, Xz—%—max.
r) y=-2x+21x*+19; y'=—6x>+42x=0; x*~7x=0; x (x-7)=0;
x=0, x=7;, x=7—-max, x=0—min.

885. a) y:—5x5+3X3; y':—25x4+9x2; x2(9—25x2):0

x=0, x2:i, x:ié; X=>=-max, Xx=———min.
25 5 5 5

6) y=x'=4x’ =8’ +13; y'=4x’ —12%" ~16x ; 4x(x’ ~3x-4)=0;
x=0, x=4, x=-1; x=4,x=—-1-min, x=0~max .
B) y:X4—50X2; y'=4x3—100x 4x(x2—25)=0 x=0 X =15
Xx=-5Xx=5-min, x=0-max .
1) y=2x>+5x" —10x> +3; y'=10x* +20x> —30x>; 10x2(x2+2x—3):0;
x=0, x=-3, x=1, x=-3-max, x=1-min.

4
886.a) y=x+—; y':l—i2 =0;

X X
x=%2,
X =2 —min,
X =-2 —max.
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2
X +9:x+2; y':l—i =0;
X

0) y=

X =313,
X =3 —min,
X = -3 — max.

1
887.a) y=x-2Jx-2; y'=1- =0; JVXx-2 =1;
)y N

x=3,x=3-min.
4
0) y=4v2x-1-X; y'=——-1
V2x -1

x = 8,5 — max.
888.a) y =x=-2cos x, x € [-m; w];

=0; V2x—-1 =4;

y'=1+2sinx; sinx:—%; X=(—l)k+1%+ﬂtk;

5n

T .
X=——-max; X =—— -min.
6)y=2sinx—x, x € [m;3n]; y'=2cosx—1;
i 5w . n
cosX=—; X=*—+27n; X=— —min; X =— —max.
2 3 3 3

889. a) y=X3—3aX2+27X—5; y':3x2—6ax+27;

x2—2ax+9=0; %:a2—9:0; a=%3.

6) y=x—3ax>+75x—10; y'=3x*—6ax+75; x> —2ax+25=0;

E=32—25=0; a=15.
4
890. a)

‘y

\F/ ;
6) y

: 1
0] 1 5 X
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B 2

891. a)

y=3x>-4x+5

N N

T
o 5

y=3x2—4x+5; y'=6x-4; x:%—min
2
Ipu_ X 25 (yHKIMS BO3pacTaer

mpu X S% (yHKIMS yObIBaeT

nepeceueHne ¢ Oy :(0;5)

¢ Ox :HeT
y>0mpux € R
0)

i) 4
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y=3+2x-x>; y'=2-2x; Xx=1-min
npu X >1 ¢yHKImsa yObIBaeT
npu X <1 QyHKIHSA BO3pacTaeT
nepeceuerne ¢ Oy :(0;3)

¢ 0x:(3;0),(-1;0)

y>0mpux € (-1; 3)
y<Ompux <-1,x>3

B)

A 4

[-2i

=7—x—2x2; '=—-1-4x; x=—l—max
y y 4

npu xz—i ¢yHKIMA  yOBIBaET

1
npu XS_Z (GyHKIUST BO3pacTaer

nepeceuenue ¢ Oy: (0;7)

c Ox: (_I_E'OJ [_14_@'0)' X € [_l_ﬁ'_l+ﬁ]
' 4 ) 4 7 '

’ 4 4

4 4
[‘) A y

o) (2.

2
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y:5x2—15x—4; y'=10x-15; x:%—min

npu XZ% (YHKIMST BO3pacTaer, MHpH XS% ¢yHKIMS yOBIBaeT

nepeceuenne ¢ Oy:(0;-4)

¢ Ox: [154@.0}[15“/5_0}

s >

10 10
Gynkuus y>0 mpu x < IS'W,DMN%
10 10
y >0 mpu x < IS—M,X> 15_m
10 10
892. a)
6fY
5
4
3
2
X
6-54-3-2-101 123456
2
-3
-4
-5
-6
y:3x2_x3; y‘:6X—3X2; X=O, =2

y(0)=0 y(2)=12-8=4, x=0-min, x=2-max,
npu x €[0;2] ¢ynkmus Bospacraer , mpu X <0,x 22 QyHKuns yObIBaer .
0)

10
-12

y:—9x+x3; y':—9+3x2; x2:3; X:i\/g;
YW3)=-9V3+433 ;5 y(—/3)=9V3-33 ;
x:\/g—min, x:—x/g—max,

npu X <— 3,x2\/§ (YHKIUS BO3pACTaer ,
npu xe[-\/g;\/g] ¢byHKUMs  yOBIBaeT .
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12
10
8
6
4
/\e .

123456

y=x3+3x2; y'=3x2+6x; x=0,x=-2,

y(0)=0

y(-2)=-8+12=4

x=0—-min, x=-2-max ;

npu X €[-2;0] ¢ynkuus yoOwBaer, npu x <-2,x >0 ¢yHkuns Bo3pactaer

r)

-6

y=3x—x3; y‘=3—3x2; X ==*1,

y()=3-1=2

y-1)=-3+1=-2

x=l-max, x=-1-min ;

npu X €[-1;1] ¢ynkuus Bo3pactaer,npu X < —1,x =1 dyHKums  yobBaer
893. a)
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y=x3—3x2+2; y':3x2—6x x=0, X =2;

y(0)=2

y(2)=8-12+2=-2

x=0-max, x=-2-min,

npu x €[0;2] ynknus yOwiBaer, npu X <0,X >2 ¢yHKIMS BO3pacraer
0)

6 -4 -z\;/z 4 6

y=—x3+3x—2; y'=—3x2+3; x =1

y()=-143-2=0

y(-1)=1-3-2=-4

x=1l-max, x=—-1—min

npu x €[-1;1] ¢ynkmus Bospactaer , npu X < —1,x 21 ¢yHknus yObIBaeT

B)

6 -4 -2&/2 4 ‘sx

y=—x3+6x2—5; y':—3x2+12x :-x2+4x, x=0, x=4,

Xx=0-min, x=4-max,
npu X € [0;4] dynkuus Bozpacraer, npu x <0, x >4 dyHkius yosiBaer

r)

Y

&
4
2
X
V)
2]
-4
6
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y:x3—3x+2; y':3x2—3; x=xl;

Xx=1-min, x=-1-max

npu x €[-1;1] ¢ynkuus yoOwBaer, npu X < —1,x >1 ¢QyHKIMS
894. a)

y=2x3+X2—8x—7; y'=6x2+2x—8;
_ =1-7 4
X= ——=—

4 .
,X=1, Xx=——-max, x=1-min,
6 3

npu xe[—g;l} ¢byHKIMS yOBIBaeT ,

mpu X < —g,x >1 ¢yHKUUS BO3pacTaer .

0)

X3 2 11 2
y=—?+x +3x—§; y'=—x"+2x+3; x=3, x=-1;
X =—1-min, x=3-max
npu x €[-1;3] bynkuus Bo3pacraer ,
mpu X <-1,x>3 ¢yHKuus yObIBaeT .

BO3pacTacT
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y=x3+x2—x—1; y'=3x2+2x—1; x=—==-1,x
1 .
X=—-min, X =-1—max;

npu xe{—l;ﬂ GyHkups  yobBaer , pu x < —1,X 2% (GYHKIHS BO3pACTaer .

r)

\
o
\
f
H
!
N
Lo
o b NS
N
H
)

X3 2 5 2
y=—+X —3x+§, y'=x"+2x-3, x=-3,x=1
x=1—min, x=-3-max
npu X €[-3;1] ¢bynkuus yoeBaer , npu X < —3,X >1 QyHKOus Bo3pacTaer .
895. a)
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y=—x*+5x2 -4, y'=—4x*+10x, 2x(-2x*>+5)=0,

x=0, x= é,x=- é; X =0—-min, Xzi\/g—max
2 2 2

mpu X e[ :g} v {0, :g} ¢hyHKIIMA BO3pacTaet
mpu X e{ g,O} u{\\gﬁooJ ¢yHKIMA  yOBIBaET

6ty

4

-4

6
y=X5—5X; y'=5X4—5; X4—1=0; Xx=z1;
Xx=1-min, x=-1-max;
mpu x €[-1;1] pyHkuus yObIBaer,

npu X <—-1,x >1 ¢yHKIUsT BO3pacraer .

B)
4
2
X
6 -4 -2[0 4 6
-2
-4
-6
y=2x"—9x*+7; y'=8x>-18x; 2x(4x*-9)=0;
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y:5x3—3x5, y'215x2—15x4, 15x2(l—x2):0,
x=0, x=z#1, x=1-max, x=-1-min,
npu x €[-1;1] dyakmus Bozpacraer ,

npu xe(-oo;-l]u[l;+oo) ¢yHKIUST yOBIBaeT .
896. a)

6 4 0 2 4 6

y=(x-D'(x+2),
y=2x-1)E+2)+x-1P=x-1D2x+4+x-1)=(x-1)Bx+3)=0
x-DBx+1)=0, x=1, x=-1, x=-1-max, x=1—min,

mpu X € [-1; 1] dyHkuus yosBaet, mpu X < -1, X > 1 ¢pyHKUHAI BO3pacTaeT
0)

6 4 2 0f 2 4 &6
2
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y=220x(x =1
. 256 256 ,
_T((x ~1’+3(x - 17x) = = ~1)*(4x-1);

256

7(X—1)2(4x—1)=0; x=1, x=

1
npu XZZ (GyHKLMS BO3pAcTaer ,

B)

-20

y=(x+22(x=3), y'=2(x+2)(x=3)+(x+27 =(x+2)(3x—4),

x+2)3x-4)=0, x=-2, x=§, X =—2-max, x=§—min,

mpu- X e{-Z;g} ¢yHKIHST yOBIBaeT , mpu x < —2,X Zg (GYHKIMS BO3pAcTaer .

r)

-4

-6

npu XZ% ¢hyHKIMA yOBIBaeT , TpH XS% (YyHKIHS BO3pacTaer .
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897. a)

=

N b O

—_— X
-10-8-6-4-‘3 2 4 6 8 10

-4
-6
-8
-10

_x+2 | x-3-x-2 5 ) 5 _
Tx-3 YT T k-3 (x-3
Be3Je yObIBaeT, X #3; X =3 —acCHUMIITOTA .
0)

o

4

2

6 -4 -2 3 2 4 GX

-2

-4

-6
=2x+1. . 6X=2-6x-3 _ 5 . 5 —0:
YooY Gx-12  Gx=12" @x-1)

1 1
(yHKIMS yOBIBACT Be3e, X # E ; X = E —accuMIIToTa

B)
6ty
J ;
2
6 -4 -2 0 a6
2

_x=-3 y,_x+1—x+3_ 4 4
x+1" x+1)? x+D?7 (x+1)?
BO3pacTaeT Be3ze, X # —1, X =—1—accumnTora .
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34
4
2
6 4 -2 o/z 4 6X
2x -3 , 6x+4-6x+9 13 13
y= ¥y = > = 3 ; > =0
3x+2 (B3x+2) (B3x+2) (B3x+2)
(yHKIHS BO3pacTaeT Be3e, X # —g; X = —% — aCCUMIITOTA .
898.
a) y 0) y
" \t / " (A
| b e x b < X
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900. y
a) 0)

A 4

7y | t% Y "b

901. a) na; 6) ma; B) HeT; T') HET.

. 1 1 1
902.a) y=sinXx——X, y'=COSX——, COSX=—, X=*—+27n;
2 2 2

r
3
x:-z +271tn — min; x = z + 27tn — max;
3 3
B o
BO3pACTaET : X € |:— E + 2nn;§ + 2nn} ,
b 5n
yOBIBaeT : X € §+2nn;?+2nn .
X | w1 T
6) y=——-cosx; y'=—+sinx; x=(-1)"— +nk;
)y 5 y 5 -1 5
x=—£ +271tn — max; x = 7—7[ + 27tn — min;
6 6
b I
BO3paCTaeT: X € —g+ 2nn;?+ 2nn |,
11
yOBIBaeT : X € 7—n+2nn;—n+2nn .
6 6
V2 k7T
B) y=—=X+c08X; y'=—=—sinx; x=(-1)"— +7nk;
)y ") y'=7 (-1) y
X = z +271tn —max; x= 3—” + 27tn — min;
4 4
3n on
BO3pACTaET : X € T+2nn;7+2nn ,
b 3n
yOBIBaeT : X € Z+ 2nn;7+ 27n |.

r) y=x-sinx; y'=l-cosx; X =2mn, Bo3pacraer Ha R.

903. a) y=2+cosi; y':—lsini; sinizo; X =27n;
2 2 2 2

Bo3pacraeT: X € [-2n+4 nn; 4 nn], yOBIBaeT:X € [47tn;2n + 47m] s

X =4nmn—-max , X =27+47n—min .
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1 . x 1 X 3z
0) y=—-sin—, y'=——cos—, x=— +6mn;
YT TNy YE TRy xmy e

yOBIBaeT: X € 6nn—3—n;3—n+6nn ,
22
3n o
BO3paCTaeT: X € 7 + 6nn;7 +6mn |;
3n . 3n
X="—46mn—-min, X=-——+67n —max
2 2
904.a) y=x-sin2x, y'=1-2cos2x, cos2x=—%;
2x = iz +2nn, x= i£ + mn.
3 6
T T i 5w
yObBIBaeT: X €| Tn ——;—+ 7N |, BO3pacTaer:X €| —+ mn;—+7n |,
6 6 6 6
T . T
X=—+mn-min, X=-——-+7n—max.
6 6
X . X . X T
6) y=x+4cos—, y'=1-2sin=, sin==—, x=(-)T+2nk
)Y 5 Y > > - 3
5
yGLIBaeT:xe{§+4nn;?n+4nn},
m i
BO3pACTACT : X € —? + 4nn;g +47n |,

b4 5n .
x=§+4nn—max, x=7+41m—mm

905.2) y =/ x—3|-2;
1) x>3; y=x-5; y'=1; Bospactaer x>3;
2) x<3; y=1-x; y'=-1; yosiBaer x <3.

Otger: x € (—;3] - yObIBaer; X €[3;+%)— Bospactaer. X =3—min.

1
6) y=l—-1[;
X
1
Dx2L,x<0; y=——+1; y'=—2; BE3[e BO3PACTacT ;
X X
1 , 1
2)x e (0;1]; y=—-1+—; y=-—5; Besne yOBIBaeT .

X

X
Otser: x & (0;1] - yobiBaet; x € (—o0;0) U [l;+%0) —Bospacraer. x =1-min .
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B) y = (x=2)(x+3)|;
) x>22,x<-3; y=x>+x-6; y'=2x+1; x:—%;

1

1
BO3pacTaer X > - EX yObIBaeT X <- — .

NS}

2) xe[—3;2]; y:—x2 -x+6; y'=-2x-1; x:—%;
1

BO3pacTaer X < - E , YOBIBaeT X > - E .

Ortset: x € (—o0;-3]1U {—%;2} — yObIBaeT; X € {—3;%} U[2;+0] — Bo3pacraer.

x=-3,x=2-min, X =———max.

ny=(x[-2)[x[;

) x20; y:x2_2x; y'=2x-2; x=1;
BO3pacTaer x =1

yobBaer x <1

2) x<0; y=x’+2x; y'=2x+2; x=-1;
BO3pacTaer x = —1

yobiBaeT x < —1

Ortser: x € (—0;-31U {—%;2} — yObIBaeT; X € [—3;%} U[2;+] — Bo3pacraer.
X =+1-min, x=0-—max.

906.a) y =’ =3x|, y=x(x—V3)x+3)]

1) xe[—ﬁ;OJu[\Bﬁw), y'=3x2—3, x =41,

Bospactaer:( —o0o;~1]U|[1;+0)
yOBIBaeT : [—1;1]

2) xe(—oo;—\/ﬂu[o;x/ﬂ, y‘:3—3x2, X ==1,

Bospactaer : [—1;1]
yoBIBaer : (—o0;—1] U [1;400)

X e (—oo;—\/ﬂ u[-10]u [l;\/ﬂ — yOBIBaeT
X e [—ﬁ;—l} u[o1]u |:\/§;+OO) — BO3pacTaeT

Xx=+3,x=0-min, x=x+1-max.

OtBer:
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6) y=lx-x|, yAx(3-x)3+x)];
1) Xe(—oo;—\/gJu[O;\/gJ, y'=1—3x2, x=ii,

3
yOBIBaeT:X € [—oo;—l} v {1;4_00)
NG

BO3paCTacT : X € -,

NG
2)X€[—x/§;0}U[x/§;+oo), y'=3x>-1, x=+ 3,

1 1

saspaeeri ¢ <oi-—p= | Joive)
5 f}

ObIBac —_—
yOBIB TXE{ 33
—o0;—1|U ; —1 |- yOrIBaeT
o[- JMY
U140

gl
ﬁ

x=x2L,x=0-min, x=4%

OrtBert:

907.2) y=x"+3x—6, »'=5x*+3 >0 Vx e (—o0;+0) ;
0) y:lS—g—%, y':%-r% >0 Vx € (—0;40) ;

X X X° X
B) y=X7+7X3+2X—42, y'=x6+2lx2+2;

T) y=2Ix-—, y'=21+i6>0 vV x>0.
X X

908.a) y=7x—cos2x, y'=7+2sin2x >0 Vx e (—o0;+m0);

3 T
0) y=3tgx, y'= >0 Vxe[——,—);
cos® X 272

B) y=—ctgx, y'= _12 >0 Vxe(0;7);
sin” x
r) y=10x+sin3x, y'=10+3cos3x >0 Vx € (—o0;+®) .

909.a) y=2x>+2x> +11x 35, y'=6x>+4x+11,

D=16-4-6-11<0, crefoBarensro, 6x> + 4x + 11 >0 Vx € (—o0;+00) ;

6) y=3x —6x>+41x 137, y'=9x*>—12x+41,
D

i 36-41-9 <0, crenopatenbHo, 9x” — 12X + 41 >0 Vx € (—o0;+0) .
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910.a) y= ax , y,:16x+4—126x: 4 > >0 Vxe(—l;+ooj;
4x+1 (4x+1) (4x+1) 4
2x —13 . 2x—10-2x+13 3
0) y= , ¥'= > = 3
X=3 (x-5) (x-5)

911.a) y=—x>—5x+3, y'=-3x> =5 <0 Vx & (—o0;+00) ;

>0 Vxe(-©5).

6) y=—2x —7x° —x+8, y'=—10x* —21x> =1 ,0 Vx & (—0;+0);
B) y:—x3+3x2—6x+1,

P'==3x2 +6x—6= -3(x> - 2x +1) ==3(x = 1)> <0 Vx & (—00;+%) ;
r) y=—4x>+4x>-2x+9, y'=-12x>+8x -2,

%:16—24<02 S12x%+8x—2<0 Vx e (—0;40) .

912. a) y:3x+7’y,=3x+6—3>;—7:_ 1 <0 Vxe (040 ;
X+2 (x+2) (x+2)
§ yo Ly Sxodasxe2 6 <0Vxe(—00;—lj~
2x+1 2x +1) 2x +1) 2

913.a) y=7cosx —Ssin3x —22x,
y'=-7sinx —15c0s3x —22 <0 Vx € (—o;+w), yObiBaeT Ha R;

6) y:3cos7x—85in§—25x+l,

y':—215in7x—4cos%—25 <0 Vx € (—w;+0), yObiBaer Ha R.

914. a) y:x3+ax s y':3x2+a, npu @ >0 Bo3pacraer HaR ;
3

0) y:%—ax2+5x73, y':x2—2ax+5, %:az—S,

npu ae[—\/g;\/gJ Bo3pacrtaeT HaR .

915.a) y=ax—cosx, y'=a+sinx, npu a=1 Bo3pactaer HaR ;
6) y=2sin2x —ax, y'=4cos2x—a, mpu a <-4 Bo3pacraecT HaR .
916. a) y=7+bx—x2—x3, y':b—2x—3x2,
D=4-4-(-3)-b=4+12b<0, npu b<—% yobiBaeT HaR ;

0) y=-2vx+3+Dbx,
, 1

1
v Vx+3 Vx+3

B) y:X3+bX2+3X+21, y'=3x2+2bx+3.

+b <0,b<

- npu b < 0 y6biBaer npu Vx € (—3;+©) ;
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ITpu x = 0 y' = 3, cieoBaTeNbHO, HA NPH KakUX b (GyHKIUS HE MOXKET yObIBaTh
Ha Bcel 00J1aCTH OonpeeneHusl.

r) y=-2bx++l-x, y'=-2b- <0, npu b>0

1
21-x
917. a) y=2x3—3x2+7, y'=6x2—6x=6x(x—1),
Bo3pactaer X <0,x>1 npu a<-la>2,
crnenoBarenbHo, a— 1> 1,a+1<0;a>2,a<-1.

6) y=—x +3x+5, y'=-3x>+3=-3(x>-1),

BO3pacCTaeT X € [-1;1], yobBaeT x <-1,x2>1

npu ae(—w;—%}u[l;-ﬁ-w) ,
1 3
cienoBaTenbHo a> 1, a + 5 <-l;a>2,a< =

mpu ae (—oo;—%} U[1;+0)

B 3amauax 918-925 nmnst ucnemoBanus QYHKUMHM Ha BO3pacTaHWE W yObIBaHHE
OyzeM mccnenoBaTh ee mpousBonHyl. Ha mpomexyrtkax, rae y' > 0, pyHKOUA
BO3pacTaeT, arae y' < 0 pyHKous yObIBaeT.

918. a)

48y

—_ 1 y‘—_ 17

x> +17 x> +1?°

y'<O0mpux>0, y'>0npux<0, acumnrora—y=0, x=0-max
0)

2%Y
X
6 -4 IT—8—7 4 6
-2

_ 2 . 2

- > y__ia
X2 +4 (x> + 4y

y'<0mpux<0, y'>0mnpux>0, acumnrora—y=0, x=0—min.
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919. a)

1 1 2
T Aax+d) a2 kw2
mpu X >-2 —BO3pacTract
X <-2 — yObIBaeT
ACHMIITOTA — X = -2;
0)
EY
N
6 -4 -2 0 2
2
-4
-6
1 1 v 2(x+D

y = = > y - >
X +2x+1  (x+1) x+D*
npu X >-1 — yObBaer
x <-1 —Bo3pacraer

acuMIIToTa — X = -1.
920. a)
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x 2 1 2 1 2 5
=242, Y=o, Y0 S-S >0, XP>4,

TR YT e S

y'>0mpu x € (—0;—2)UJ(2;4+0), y'<0mpux € (-2;0)U(0;2),

pH X € (—oo;—Z]u [2;+oo) BO3pacTaeT

X € [— 2;0)u (0;2] yObIBaeT

X=2-min, X =-2—max, acuMnTOTm:y=§, x=0;
0)
6ty
4 \/
2
X
6 <4 2 0 2 a4 &6
-2
/‘\'4
&
2 2
X" +4 4 4 4 X
y= =x+—, y=l-—, x=22, I-—>0, —>1,
X X X2 XZ 4

x?>4, |x]>2,
mpu | X [> 2 - BO3pacraer
| X |<2- yObIBaer

X =—2-min, X=2-max, acHuMITOThl—Yy =X, X = 0.

921. a)
6Y
4
2
T — X
5 =0 2 4 6
-2
-4
-6
:2X+1 y,_4)(2+4x—4x2—2x_ 2x
x2 42’ (x> +2) < +27’

y'>0HpI/Ix2+x—4<0,

—1-17 -1+:17
2 9

5 } (hyHKIUA pacTer,

I X e(
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{—1—\/ﬁ_—1+\/ﬁ
MpU X € — T

j yOBIBaeT,

acumnToTa —y = 0.

6)
Ay
X
64— 2 4 6
-2
_x=2 ,_X2+5—2X2+4X_—X2+4X+5
X245 (x> +5) (x> +5)

y'>0npux2-4x-5<0; x=<-1;x=5,
IIpU X € [—1;5]—BO3paCTaeT , mpu X <-1,X 25— yOnpIBaer

X =—1-min,

X =5-max, acummrora—y =0.
922. a)

O
ﬁ\z j\z 4 6

X ,7X2—4—2X2 X% +4

y:

o4 Ty (e

yOBIBaeT Mpy Bcex X # 2, acumnrora — X =42,y = 0.
0)

21y
X
-N 2 0 z[ 4 6
)
y= x—-3 y,_x2—8—2x2+6x_—x2+6x—8
x> -8’ (x> —8) (x> -8)?%

y>0mpux’—6x+8<0, x=4,x=2,
pH X € [2;2\/5 )1 (2\5 ;4]— BO3pacTaer ,

npu x <2,x >4 — yobIBaer ,

X =2-min, X =4—max, acUMITOTHI: X = i2ﬁ,y=0.
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923. a)

:xz—l ,:2x3+2x—2x3+2x7

x4l (2 +1) ]

x > 0—Bospacraer, x <0-—y6bBaer, X =0—min .

6)

_x2—4 ,_2X3+2X—2X3+2X_
x> +4° (x> +1) x> +1)?%
x > 0—Bo3pacraer, X <0-—y0ObmBaer, x=0-min.
924. a.)
e %
J zd \\
6 4 -2 0
A
-4
CxX2+4 22X -8x-2x°—8x _ —16x
x2—4’ (x> —4)? (x> -4y’

X € [0;2) V] (2; + oo) -yOBbIBaeT
x € (—0;=2)U(2;0] -BO3pacraer

X =0—max, acumuroTeL: y = 0; X =£2.
0)
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x4l L 2x0-2x—2x0 —2x | —4x
e 7T (2 -1y B |
Xe[O;l)u(1;+oo) -yObIBaeT

x & (—o0;=1)U(-1;0] -Bo3pactaer

x =0—max, acumnTote:y=0;Xx==I.

925. a)
y

1 T2 3 A~ X
1

y=2\/;—x, y'=%—l,
X

npu X >1—yOblBaeT, INpH X € [0;1] —Bo3pacraer, X =l-—max.

6)
y
/_J\
i y=vx+4 +%\/9—3x

4 2 2 %

y:«/x+4+gﬂl9_3x’ yl 1 1 :\/9—3x—2\/x+4
3 2% + 449 - 3x

ToJx+4 Jo-3x

VI9-3x >2Vx+4, 9-3x>4x+16, Tx<-7, x<-I1,

Ipu X € [—4;—1] —BO3pacTaer , IpH X € [—1;3] —yObBaeT, X =-1-max.

926. a)
4ty
W,

6) KosuecTBo KOpHeH B JJAHHOM YPaBHEHHH — 9TO KOJIMYECTBO IIEPECCUCHUIH
rpadukoB y = x*~2x*+3u y=a.

V3 pucyHKa BHJIHO, YTO TaKoil Ciydyail HMEET MECTO, KOrja mpsiMas y = a
kacaetcs rpaduka Gpynkiuu B Touke (0; y(0)) y(0) = 3, cnenorarensHo, a=3.
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927. a)

oo -
a\.&.r\ohow

@

/\ |
-12

6) UToObl ypaBHEHHE HE UMEJIO KOpHEH, HEoOXOOMMO, YTOOBI IpsiMas Jiexana
BbImTe rpaduka GyHKiEy y = -x* + 2x% + 8.

Haiinem Toukn MakcumyMa: y' = -4x° + 4x = 4x(1 - x*) =0,

x = 0 — Toyka MUHIMYMa, X =+1 — TOYKH MaKCUMyMa,
y()=y(-1)=-1+2+8=09.

CriemoBaTenbpHO, a > 9.

-10;

928. a)
6}y
4
2;
X
6 4 2 2 4 6
2
-4
-6
3 KopHs
6)
524
4
2
A
6 4 -2 \: 2\ 4 s
-4
-6
1 KopeHb
B)
61Y
4
2
X
6 4 2 0 2 4 6
-2
-4
-6
3 KopHs
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6y
4
/N
6 4 -2 —;) W 4
-4
-6
1 xopeHb
929. a)
6tY
4
2
6 -4 o\ /2 4
-2
-4
-6
npu |al|>2
0)
6ty
4
2
6 -4 -2 2 4
-2
-4
-6
ae(-2;2)
930. a) X+5=15-x, y1=x3+5, y, =15-x,
y1'=3x2+5, BO3pacTaeT Ha R
y,'=-1, yOsIBaeT Ha R

= TosbKo 1 KOopeHb X =2
6) x> +3x +7x-11=0,
y'= sxt+9x2+7, BO3pacTaeT Ha R

= 1 xopenp X =—1
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B) 2x° +3x° =17 -12x, 2x°+3x° +12x—17=0
y'= 10x* +9x* +12, BO3pacTaeT Ha R

= 1 xopenp x =-1

r) x> +4x° +8x-13=0,

y'=5x4 +12x2+8, BO3pacTaeT Ha R

= 1 xopenp x =-1

931. a) sin5x —2c0sx —8x—x° +2=0, y; =sin5x —2cosx —8x ,
Y, =x =2, yi =5co0s5x + 2sin x —8 - y6biBaeT Ha R

yl2 =5x*+8 - Bo3pacTaeT Ha R = Tonbko oaHO pemenne X =0 .

0) 4cos3x+55in%+15x=4—x3 , Y =4cos3x+5sin%+15x , Y =4-% s
yl':—12sin3x+§sin§+15 - Bo3zpacTaeT Ha R

y,'= 4-3x* - yObiBaeT Ha R = Tonbko onHo pemerne X = 0

932. a) 3cosT;—X+5sinn—2)(+l8x =46-x°-22x°, y = 3cosn—;+55in%+18x

Y2 =46-x" -22x°, yyl :—%sin%+5§cos%+18, BO3pacTaer Ha R;

y,'=—5x* —66x>, y6wiBacr HaR => 1 koperb X =1;

0) 25in§x—2c0snx—8x=x5 =50, v =25in§x—200snx—8x,
5 ' X .

Y, =x" =50, y :chos?+2ns1n‘rcx—8, yObIBaeT Ha R;

y'2 =5x* , BospacTtaeT Ha R = | xopenp X =2
933.a) x=3

’ y=34x+1

y=-x"+3x*+6

x‘}

2 0 z‘\‘a
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0) x=-1

A

6

kol

] y
y=(et1)+2
y=x>-3x
6 4 7 2 4
2

N

§ 36. IIpumenenue npouszeo0HoIl 011 OMBICKAHUA HAUDOILILUX
U HAUMEHbULUX 3HAYEHUT GeleUUN

934.a) y=3x-6, xel1:4]
y'=3 = ¢yHkuus pacreT Ha R

Xmin = -1, Y('l) =-9, Ymin = -9
Xmax =4, y(-1)=6, Ymax = 6.
8 1
0) y=—oj, xe|—;8
)y . L }

8 1
y'=—>0= (YHKIHS pacTeT Mpu X € [2;8}
X

1
> Y(Z) =-32, Ymin = -32;
5 Y(S) =-1, Ymax = -L

B) y=—%x+4, xe[—2;6]

y'=-— = ¢yHkusa yosiBaeT Ha R
Xmin = 6, y(6) =1, Ymin =15
Xmax = —2, Y('z) = 5, Ymax = 5.
r) y= i, X € [0,3,2]

X

y'=- iz <0 = ¢ynxmus yosBaer npu [0,3; 2]
X
Xmax = 0,3, y(0,3) =10, Ymax = 10;

3 3
Xmin = 25 y(2)= Ea Ymin = E
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935. a) y=x2—8x+19, xe[—l;S]

y'=2x-8, X =4 - TouKka MUHHMYMa,;
y(4)=16-32+19=3; y(-1)=1+8+19=28;
y(5)=25-40+19=4; y . =28, Ymin = 3-

6) y=x"+4x-3, xe[O;Z]

y'=2x+4, X =-2, -2e[0;2];

yO0)=-3, ¥(2)=4+8-3=9; yuux =9  Ymin =3
B) y=2x2—8x+6, xe[—1;4];

y'=4x-38, x=2; y(2)=8-16+6=-2;
y(-1)=2+8+6=16; y(4)=32-32+6=6,;

Ymax =16, Ymin = 2.

r) y=-3x2+6x-10, xe[-2,9} y'=-6x+6, x=1
y1)=-3+6-10=-7; y(-2)=-12-12-10=-34;

y(9) = -243+54-10=-199; y.. . =-7, Y, =—199.
936.a) y =2sinx, X€|:-%;7Z':|; y'=2cosx;
T V4
XZ—E, X:E; ymaxzza Ymin:_z‘
6) y =—-2cosx, X e {- 275-%}
Ymax = 2> Ymin =2 -
B) y:6cosx7 Xe|:'%;0:l; Ymax :6’ Y min =0.
1. T T 1
r) y= —ESIDX, X 'E;E 5 Ymax = E > Ymin = _E .
T T x/g
937.a) y =tgx, X € {-?;—g} 5 Ymax = _T > Ymin = —\B .
4 [
0) y = —3tgx, X e ﬂ;T ; Ymin = =3V3, Ymax =0
ps 243
B) y= —Ztgx, X e 0;— 5 Ymax = 0 > Ymin =~ -
6 3
1 3z 1
r) y:atgx, X € —ﬂ;—T 5 ymaxzza Y min =0.
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938.a) y=+/x, x €[0,9]; Ymax =35 Ymin =0.

0) y=4-x, XG[_4;0]; Ymax =25 Ymin =0.
B) y= ~Vx, X € [4;16]; Vmax = =25 Ymin =4
r y=—J-x, xe[—9;—4]; Vmax = 2> Ymin = 3.
939.a) y=12¢*,  xel-12]; Vinax =192, Yinin = 0.
6) y=—6x°, x¢el0,1;2]
6 3
- = , o =-192.
Tmax = 7100000 500007 ™"
B) y= —3X7, X e [Oa1]7 Ymax = 0 > Ymin = 3.
4
X
r)y=?° Xe[_l;?’]; Ymax =95 Ymin =0.
940. y =sinx;
[ ox
a) OQT}; Ymax =1, Ymin = 0.
[ 87
6) 2”;T:|; ymale’ Y min =0.
4
B) _27[;_7:]; Ymax =1, Ymin = 0.
267
2 6”;T:|; Ymax =1, Ymin =-1.

941, y=x> —9x? +24x—1; y'=3x* ~18x+24=0;
x> —6x+8=0; x=4, Xx=2;

Vmax =¥(2)=8-36+48-1=19;

Vomin = V(4)=64-144+96-1=15.

a) [=1;3];

Vmax = Y(2) =195y = y(=D=~1-9-24=1=-35.

o) [3:6]:

y(3)=27-81+72-1=17; »(6)=35; Ypax =35; Vmin =15.
B) [-2:3];

Vmax =Y(2)=19, ypin =¥(-2)=-8-36-48-1=-93.

r) [3;5];

Viax = ¥(5) =125-225+120-1=19, y... = p(4)=15.
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942. y=x3+3x2—45x—2; y’=3x2+6x—45=0;
x24+2x-15=0; x=-5, x=3;

Vmax = V(=5)=—-125+75+225-2=173,

Vimin =¥(3)=27+27-135-2=-83.

a) [-6:0]; Ymax =1735 Ymin = 2.
6) [12]; Yinax = 43, Vimin =72
B) [-6;-1]; Vinax =173, Vinin =45,
r [0:2]: Ymax =25 Ymin =72
943. y=x>—9x? +15x-3; y'=3x> —18x+15=0;
x2—6x+5=0; x =35, x=1;

Voax = y)=1-94+15-3=4, y . =(5)=125-225+75-3=-28.
a) [0:2]; Ymax =45 Ymin =3

6) [36]; Yinax = =12, Vmin = 28
B) [-13]; Ymax =45 Ymin =28
n [2:7]: Yimax =45 Ymin = —28.

944, y=x*-8x> +10x% +1; y'=4x> -24x> +20x =0;
4x(x2-6x+5)=0; x=0, x=5 x=1; y0)=1,
Yy = YD) =1-8+10+1=4, y . =y(5)=625-1000+250+1=—-124.

a) [_1’2] 5 Ymax =10 5 Ymin =-7.
6) [1’6] 5 Ymax = 4 s Ymin = —-124.
B) [—2;3] ; Ymax =121, Ymin = —44 .
r) [-L7]; Yinax =148, Yinin = —124.

945, y=x+i; y'=1- =0; (x=1%=4; x=-1, x=3;

x-1 (x—1y

Yo = ¥(3) =3+2 =5, Ymin:}’(—l)=—1+iz=—l—2=—3.

a) [2’4] > Ymax = 6, Ymin = 5.
6) [_2’0] ; Ymax = -3 > Ymin = —4.
n 3w 1
946. a) y =ctgx +x xe[—;—}y‘=f +1<0;
4 4 sin® x
=1+Z - =—l+3—n
Ymax 4 > len 4 *
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6) y=2sinx—x xe[0;n]; y'=2cosx—1;
T T n T
X:i§+1’m, X:g; ylnax:y(g):\/?_’_g; Ymin =~

T
B) y=2COSX+X, Xe€|l—-—;—|;
)y [ > 2}

E

y'=-2sinx+1; sinx:%; X =
i b1
YmaXZY(g):\/EJ"g; Ymin =~

r) y=tgx—x XE[O;E:|; y'= 12 -1;
3 cos” X

ola ola

X=nn, XIO; YmaXIY(Ej:\/g_E; ymin:y(o):O'

3 3
947.2) y=x> -2x% +1, [0,5;+); y'=3x2-4x=0; x(3x-4)=0;
x=0 X*ﬂ' y HE CYIIECTBYET ; Y = (ﬂ),ﬁ_ﬂ_ﬂ,_i
> 3’ max > Ymm y 3 27 9 27
1
0 :x—Z«/;, 0;+0); y'=1-—; x=1;
)y [0;+0); y N
Ymax HE CYWICCTBYCT ,  Ynin =y)=1-2=-1.

B) yzéxs—xz, (-o031] 5 y'=x*-2x=0; x(x*-2)=0;

x=0, x=v2 5 Ymax =Y(0)=0; y.;, HeCyIecTByerT;
4 3
X 1 4x
r)y= =1- , xeR; y'=—F—=0
x*+1 x* 41 x*+1y7

Ymax HE CYWIECTBYET ; Yy = y(0)=0.

948.a)y=x+l, (=92;0) ; y':l—%; x==l;
X X

Yimax =Y(=1D)=—-1-1==2; y.. HecymecTsyer ;

3x 3x% +9-6x* X2 -3
0) y= R 0;+0); y'= =-3. ; x=13.
)Y x> +3 [ )iy (x*+3) x*+3

33 B
= 3 ==, ‘min — 0 ZO.
Ymax = Y(&/3) a5 Y=Y
B) y:—2x—L (0;+00); y':—2+L=0' 4x% =1; x:+l'
o (o ; Sz 0 ; £

1
Ymax =Y 5 =—1-1=-2; Yy, HE CYIECTBYET .
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1) y=2x+6-x, [3;+0); y' ! -1=0; V2x+6=1;

Y xr6
x:—é; Ymax :y(—éj:1+§:3,5, Yimin HE CYIIECTBYET .
2 2 2
949. a) {a+b:24; {32242']3 ;
ab = max 24b-b" =y
y'=24-2b;
b=12, y(12)=144 ;
b=12, a=12.
484 484 , 484
0) ab=484; a:T; T+b=y; yzl—b—z,
b=22, a=22.
950.a) a—b=10; a=10+b; 10b+b2:y; y'=2b+10;
b=-5, a=5.
6) a—b=98; a=98+b; b>+98b=y; y'=2b+98;
b =-49, a=49.
951.a) a(a+36)=y;
az+36a=y; y'=2a+36;
a=-18, b=-18+36=18.
6) a(a—28)=y; a>—28a=y; y'=2a—-28;
a=14, b=-14
952. ) {a+b 3 L {a=3—b ,
3a+b y=3a+b

y=9-3b+b*; y'=3b*-3;
b ==1, Ho T.k. 110 ycioBuio b > 0, T0
b=1, a=2

at+b=35 a=5-b

{y ab® {y:ab3 ’
y=5b’—b*;
y'=15b% — 4b° =b* (15— 4b) ;
b=0, bZE,HOT.K.HOYCHOBI/IIOb>0,TO b:E, a:é.

4 4 4

= =28-b
953, 2) {2a+2b 56, [ ;
ab=y 28b-b” =
b=14, a=14.

; y'=28-2b; 2b=28;
Yy
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6) {“b:% ; {a:%_b ; 36b-b’=y; y'=36-2b;

y=ab > |y=ab
b=18, a=18.
a+b=100_ (a=100-b . o 5 .
954. a) {y:ab ; {yzab ; y=100b-b"; y'=100-2b;

b =50, a=50.

a+b=120 fa=120-b . o o
6){ab:y : {ab:y ;. y=120b-b%; y'=120-2b;

b =60, a=60.

16
955.a){2b:12%_ CPTy y=2imy=2 2,
A=Y l2a+2b=y b
b=4, a=4
164
b =64 a=—> 128 128
6){3 _ b y=——+2b;y'=2-"27;
2a+2b=y 2a+2b=y b b
b=8,  a=8.
ab=2500  |a=220 5000 ., _ 5000
956. {50 by b i y=T+42b;y'=2-200
=Y |2a+2b=y b

b =50, a=50.
957. KD = DM =x;

BHI1 = —3ﬁ ;
2
w2
DH, = 5 (H; u H, — Touku nepeceyenusi BD ¢ PE u KM cooTBeTcTBEHHO)
S=L (PE+ KM) HH = - (x4Z +32)82 = W2 _ ﬂ)z
2 2 2 2
= l (39 + 10x — x2);
2
1
S'=5(1072x)=0; x=35;

S= %(39+50—25)=32.

958. a) y =+/1+cos2x, [—E;E}

22
ymax:\/z’ Ymin =0
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6) y=+1+sinx, [O;g}; ymaxzﬁ, Yomin =1 -
B) y=+1-sin2x, [O;n]; ymax=\/§, Ymin =0
r) y:\/1+COSX, l:—g,o:|, Ymax :\/E, Ymin =0.

959.a) y=2-3sinx +4cosx;

y=2-5sin(x+a); Yiax = 7> Ymin =3 -
0) y=3sinx —4cosx+1;

yZSSin(X_a)"’l; Ymax:6’ Ymin:_4'
960. a) y =x" +8x +24x> +32x + 21, [-3:0];

y'=4x> +24x% +48x+32=0; x°+6x>+12x+8=0;

(x+2)(xX> =2x+4+6x)=0; (x+2)(x>+4x+4)=(x+2’=0; x=-2;
¥(-2)=16-64+96—64+21=133; y(-3)=81-216+216-96+21=6
¥(0) =215 Ymin = Y(-2) =5,  Ymax =y(6) =21.

6) y=x*—4x> +6x> —4x -9, [0:4];

y'=4x 12 +12x —4=0; x> -3x>+3x-1=0;

x=1’=0; x=1, Yy =Y@# =71, ypin=y(1)=1-4+6-4-9=-10.
961.a) y=x>—5|x|+6, [0:4];

Ha 9TOM IPOMeEXyTKe X = 0 = y=X2—5X+6;

5
'=2x-5; x==;
Y 2

5) 25 25 25 1
Ymax:y(o):6; Ymin:y(gjzj_?+6:_?+ :_Z-
0) y=x2—5|x|+6, [-5;0];
Ha 5TOM IIPOMEXYTKe X < 0 = y=x2+5x+6;
5
'=2x4+5; x=—=;
4 2
5) 25 25 1
YmaXZY(O):6; YminZY[_Ej:7_7+6:_Z-
B) y:x2+8|x|+7, [1;5];

Ha 3TOM NPOMEXYTKe X > 0 = y:x2+8x+7;
y'=2x+8; x=-4 - He MOIXOIWT ;
Ymax =Y(8)=25+40+7=72;

Ymin = y(l) =16.
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1) y=x>+8|x|+7, [-8:-2];

Ha 3TOM IIPOMEXYTKe X <0 = y=x2—8x+7; y'=2x-8;
X =4 - He TMOIXOIUT;

Ymax = Y(=8)=64+64+7=135; y . :y(—2):4+32+7:43.
962.2) y=x —3x, (-o030] 5
y'= 3xr-3; x=-1; Yimax =Y(=1)==1+3=2; y_. - He cymecTByeT.
0) y= x5 — 3x, [0; + oo) 5 Ymin = Y() = =2 Ymax- HE CYIIECTBYET .
963.a) y= , 0;+o);

Y x*t 43 [ )

Cxte3-axto3-o3xt
x*+3?%  (x*+3?]

1

x =+l ymax:ya):%; ¥(0)= 0 - min

X 1
0) y= s -0;0(; Ypin =Y(-1)=——; «=y(0)=0.
VY= (00505 Ymin = ¥(=1) 7 Ymax =¥(0)

964. a) y = sin’ %sin X, [-:0] 5

1. 1 . 1. 1 .
y =—sinX ——cosXsinX = —sinX ——sin2x ;
2 2 4

y'ZlCOSX—lCOSZXZO; sinS—XsinE:O;
2 2 2

27n 21
X =27n, X=——; X=—"

3 3
[_zj):_z.ﬁz_%_ PR
y 3 4 2 8 Ymm! Ymax N
§) =coszicosx, 0;7|; '=—cos§-sinicosx—coszisinx:0;
)y 2 [ ] Y 2 2 2
cos§~(sinicosx+cos£sinx):0; cos e:S - sin §—X— =0;

2 2 2
2mk
X=7+27n, X=—-—;
3

27 1 1 1 1
0)=1; y(n)=0; — | T = =T =z YminT 7> max:1
y(0) y(m) y(sj 4(2j R g Y
965.a) y = x> —4x+5+|1-x]|, [0:4]:
1) x21; y=x"-3x+4; y'=2x-3=0; x:%;

3 9 3 7

D=1-4+5+1-1D)=2; y|=|=—-6+5+|1-=|=—; y4)=8;
y(1) 1-1 y(z) 2 [ 2) p y(4)
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5
2) x<1; y:x2—5x+6; y'=2x-5=0; x:E - He moaxoauT; y(0)=
7
min = > max=8~
M 4 Y
6) y= x> —1|-3x, [-1:3];

Dx2l; y=x"=3x-1; y'=3x*-3; x=1; y)=-3; y3)=-17
2) x<1l; y=1-3x-x"; y'=-3-3x"1 y)=-3=Yp: y(-1)=5;
Ymm '3 Ymax 17

966. a) y = 2x —/16x — 4, x e B ﬂ

8 5 (5) 5 3
=2 Xx==; = |[==—4=—=;
Y T6x —4 4 y(4)

(lj_l. (Hj_ﬂ_g_l. e{_é.l}
N4)727 7\ 2 27 272"

1 1
'= -—; x=5;
Y x-1 2
5 3 1 13
5)=d4-2=2 = 10)=6-5=1; ye|-——;=|.
y()=4-3=3: y)=-7: (10 y{“}
967-a)y:X,X+2; y|: Ix+2+ X _ 2x+4+x: 3x+4 .

wWx+2  20x+2  2dx+2”]

=2 y(-4)=-4 IEFPI (3 el -4 6o

3 3 3 9
1-2x-x _ 1-3x 1
6) y=x+1-2x; V1-2x - ; X=—3
¢ Jl 2x Al—2x, Ai-2x 3
1 1 2 [ \/5}
yl = |=—-41— ; ye| —o;—1.
(3j \ 3[
_ 3x+2a 2a
968.a) y=xvx+a; y'=4x+a+ ; X=——3

24Vx+a 2\/x+a ’ 3

y(_Z_;J:_T\f:—éf ava =27,

6;

247



_ —x=2 _
6) y:(a_X)\/; ; y':— x+a x:a X X a 3x. a

= s X=—
wWx o 20 2 3
y[i)=§-\/§=10«/§; a a:lS\/E; a=15.

3 3
969.a) ag =1;

{a1+8d:l ' {alzl—Sd '
(ay+3d)(a; +6d)(a,+7d)=y ~ |(1-5d)1-2d)1-d)=y
y=(1+10d*>-7d)1-d) = 1-d +10d> =10d°> = 7d + 7d* =

=1-8d +17d>-10d>; y'=-8+34d-30d%> =0; 15d* -17d+4=0;
17+7 4. 1

; dy ==
30 57 273

R SR T
O O

a+d=6 _Jay=6-d .
{(al+2d)al(a1+5d):y ’ {(6+d)(6—d)(6+4d):y ’
y=(B6-d*)(6+4d)= 216+144d —6d*> —4d> ;
y'=144-12d -12d> =0; d*+d-12=0;
di=3; dy=-4; y(3)=9-3- 18 =486; y(-4)=2-10- (-10) =-200; d = -4.
970. a) y; =2x? V) =4x
JnuHa orpes3ka paBHa
4x —2x> =f(x), xe[0;2];
f'(x)=4-4x; x¢=1; f)=4-2=2;
0) » :xz; Yo =—2x;
JlnuHa orpe3ka paBHa
—2x—x2 = f(x), xe[—Z;O]; f'(x)=-2-2x; x4y =-1;
f(-1)=2-1=1.

D=289-240=49; d, =

07La) y=x2,  A:15): {(0-x?+(15-)? = £(x)

f(x)=4x*+(1,5-x*) = = ’x2+%—3x2+x4 21/)(4 -2x? +%
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4x> - 4x ¥ -x
S = =2 =
2\/x4—2x2+ \/x4—2x2+
4 4

f= 1+% = s — =/ @GD,(=LD

x=0, ;S0 =
6) y=+x, A(4,5:0)

f(x)=4/(4,5-x7 +y* = ——9X+X +X "——8x+x
f(x)——; x=4; y4)=2; (4:2).
2‘/%—8x+x2

972. S = %(15+2\/225—h2 +15jh =
= (15 +4225-h? )h (31ech h — BbIcoTa Tparnenun);

2 le

2
S'=15+4225-h’ —%; 15-4/225~h? +225-2h* = 0;
225-h

50625 —225h% =50625—-900h? + 4h* ; 4h*—675h* =0; h*(4h? -675)=0;

hZ:@, a=15+2 /225—@_ 15+2.5 230,
4 4 2

973. a) [lycth o - yrom Mexxay OCHOBaHHEM M OOKOBOW CTOPOHOH X - CTOpOHA

OpsAMOYTOJIbHUKA, KOTOpasd COBHaAacT € BBICOTOﬁ, Yy —c¢ero apyrasa CTOpOHOﬁ.
2

X X X X
Torma tgo.=5=———; 80-y=—; y=80-—; S =80x——;
Al 80—y =5y 5 5
s=80-2%,

5

X=200,n0 x €(0;100]= x=100,  y=60; S=6000.
6)a=24, b=8, h=12.

Ilycte o - yrom Mexmy OONBIIMM OCHOBAaHMEM Tpamelud H e¢ OOKOBOH
CTOPOHOI1, X —CTOpOHA IPSAMOYTOJIbHUKA, KOTOPas COBNAAAET C BBICOTOM, y — €ro
Jipyrasi CTOpOHa.

Torna tgazézi; 24—y:4l; y:24_4l; S= 24X_4L.
4 24-y 3 3 3
S'= 24—8?)(' x=9, y=12; S=108.
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974. a) Ilycts X — CTOpOHA IPSIMOYTOJNBHUKA, Jexammas Ha AB, y — ero npyras
cTopona, o = £ DCB.
7-5 2 1 1
Torma tgo=——===—= ; Xx=3——y; y=-3x+9;
£ 9-3 6 3 9-y 3 ey

S=-3x+9x; S'=—6x+9; x:%; y=—%+9:

N o

Ho AE-AB=21= S . =21I.

max
6) a=7, b=18, c¢=3, m=1;
ITycTs X — cTOpoHa IPSIMOYTONEHUKA, Jiexkamast Ha AB, y — ero apyrast cropoHa,
o=« DCB.
7-1 2 x

5 5
Torna tgo = =—= ; 18— y==—x; y=18——x;
& 18-3 5 18-y Y 2 Y 2

S:18x—%x2; S'=18-5x; xz%; y=9; §=324;

AE-AB=21= §
975.

=32,4.

max

C

AC=a; AB=b;
CB=AC—-AB=a~b: AD=x: BD=vx>4b> : CD=vx*+a? .

ITo Teopeme KocUHyCOB

(a—b)2:x2+b2+x2+a2—2 (x2+b2)(x2+a2)cosoc;

2x% +2ab=2 (x2 +b2)(x2 +a2)cosoc ;

cosa = X’ +ab .
\/(xz +b2)(x2 + az)
f(x) = x> +ab _ x> +ab

\/(x2 + bz)(x2 +a2) \/x4 + )(z(a2 +b2)+b232 ;
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2X\/X4 +x2(a2 +b2)+ bzaz _ (xz + ab)(4x3 + 2x(a2 +b2))
()= 2\/x4 +x2(012 +b2)+ ba? _o:
(x2+b21x2 +a2) ’
2, 2,42
2x\/ix2+b2 ix2+a2i=x(x2+ab) 2xta+b ;
\[ixz +b? ixz +a’ )

2(azb2 +x2a® +x°b% + x4) =2x* +2x%ab + x2a® + xX*b? + a’b + ab®;

2ab(ab-x?)+a* (x> —ab)+b* (x> —ab)=0;
(x2 —ab)(a—b)2 =0; xzm; O nax TIPH xzx/ﬁ.

976.
5
5 il
O
Yy
K
13
X
X
KT =12;

X — pacCTOAHUE, KOTOPOC MEMIEXOT HpOﬁZ[eT 110 10pore;

Y — pacCTOAHUE, KOTOPOC MEMIEXOT HpOﬁZ[eT 110 JIECY,

X ¥
CyMMmapHoe BpeMsi: t:_+§;
DK =12-x; y=4/25+(12=x)" ;
t' 1 2x—24 1 x_lz

=—+ =—+ =0;
50 2.37x2—24x+169 5 3Wx2—24x+169

3
g\/xz 24X 4169 =12-x ; 9x —9-24x+9-169 = 25(144— 24x + 12 )

16x% —384x +2079 = 0; x; =825; x, =15,75—He noxxonur;

x=§; y=425+3,75 =§;

i:§+£=§z31{210&144M1/1HyT1>1.
5 20 12

x
5
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977. V= x2y =32 (y —BbIcoTa 6aka, X — JJIMHA CTOPOHBI €T0 OCHOBAHMSA);

S=X2+4xyzxz+%; S'(x)=2x—%=0;

X X
x=64; xg=4; y,=2.
Ortser: 4 om; 4 om; 2 oM.
978. V=x2y=343 (y — BeICOTa 0aka, X — JUIMHA CTOPOHBI €70 OCHOBAHHS);
S=2x> +4xy=2x2 +—1372; S'=4X——13Z2 =0; x0=7; yo=7.

X X

Otset: 7M; 7M; 7 M.

979. V:6x2y:576 (y — BpIcOoTa KOpoba, 2X W 3X — [UIMHBI CTOPOH €ro

OCHOBaHMSI);
S:12X2+6xy+4xy:12x2+gxﬁ; S'(X):24x—%:0;
3 3 576 1 s
x> =40; x,=235; yo=—" =24—;
o =251 yo=7¢ s s
3
OTBeT: 4§/§M; 6§/§M; 24;/§ M.
980. V = \/(d2 -xH)x (x — rHA G0KOBOTO pedpa MPU3MEI);
V'=d®-3x* =0; =4 3,
o3
981. a=2yp>—h?; S, :4(p2—h2);
1 2 2 4( 2 42 f _p3
V==-4{p"-h")h; V'(h)=—(p -3h")=0; h=—7="—".
3 (p ) (h) 3(p ) o3

982. 2h+2x =p (h— BbicOTa UMIMHIPA, X — ETO AUAMETD);

2 2
Vzn(ij hzn(——p_Zh) h;
2 2

Vi(h) :(%(PZ —4ph+4h2)h)| = E(pz —8ph+12h2):0 :

8pt4p

12h% =8ph+p>=0; h, =
ph+p 1.2 24

>

p p
s hy==5 hy ==
)

h, ne noaxomur, T.k. 2h, =p = x =0, gero e moxer Gbitb => h :%

983. S=2nRh +27R? - miomaas GokoBoii MOBEPXHOCTH; V = 7R%h;

Y sV R SR) =2V 4 4rR =0 RP = st/l.
nR? R R’ 2n

h 2
21
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