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Fnaea 1. TpucoHOoMempu4yecKue dayHKuuu
§1. BeedeHue

B 3agauax | — 8 tpeGyetca HaWTH anuHy ayru. Ona Haxoautes no gopmyne: [ =a-r,
TAE O — PajiuaHHAasA Mepa KYTH, I ~ PaJHYC OKPYXKHOCTH. TaK KaK pacCMaTPHBACTCA CIH-
HHMYHASA OKPYXHOCTh, TO F= 1, T.€. / = at. [Iepexox ot rpaaycHoli k paadaHHOH Mepe:

B

a= 50" T, rae B — Mepa yria B rpafycax.
1. AM =90° + 45°=135° BK =90°+30°=120°.
MP = 45° 1+ 60°=105° DC =270°,
KA=150°, BP=150°

CB =270°, BC =90°.

2. AM =45°, BD =180°,

CK =120°, MP =1285°, c/ A

S
DM =135°, MK =360° —105° = 255°, \ p *
CP=150‘:, PC=210°. DI K
3. AM =36°, MB =54°, DM =126°, MC=144°. 4.CP =15° PD =75° AP =105°.
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‘5. AN =225°. 6. a) la; 6) na; B) 1a; r) HeT, T.K. AJIMHA BCCH OKPY>KHOCTH
Ay [=2nr=2.3,1415...<63. AB
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1. LAOM = 60°, MN=2-sinLAOM=2'T= 3;

AM =60°, MB =30°, AN =300°, NA=60°

8. Bocrniosibiyemcs pesyabTataMu 3agaun Ne 7.



4 naea 1. TpueoHoMempuyeckue yHKyuU

) v ) v v V) (VR V)
AM = NA=60°, MB=DN =30° Ananornino BP =0D =30°, PC=CQ =60°.
) W v w

o v
OxonuarenbHo noayuaem: AM = MP = PC =CQ =N = NA=60°, u.T.1. '

§2. Yucnoeasn okpyxHocmb

C Ne 9 o Ne 16 cM. pucyHOK.

St
ny A%

—25n 11n
T 6
9. a) g;(o;l); 6) 7:;(—1;0); B) 1271;(0;—1); r) 2n;(l;0f
10.2) 7n;(-1,0);  6) 4m(1,0); 8) 107;(1;0) ; r) 3m;(-10).
1 )5,(1,—3], 6) E{ﬂﬁ] B) _"_,(_l,l]
312 2 412 2 6(2 2
2
x v 1+cos— - 1+_i_ 2442
r) —; cos" —= ; COS— = = ;
8 8 8 2 2
1—sin? X
. 4. .. \/2-J§ J2+ﬁ [2—J5J
sin’ — = ; sin—= ; ;
8 2 2 'V 2



§2. Hucnosan okpy)KHocmb

15.

16.

17.

18,

19,
20.

.
L T o o3 [ 243 243
sin” —=————, sin— = ; 5 N

12 2 12 2 2 2

5n 5 T T T X s T \/_Q3—1)
6) —;—n=—+—; cos| —+— -cos—cos-——sm——sm

6 4 6 4 6 4 6 4

o 72 1) (fcm) f(ﬁu)]

. Im V22 dn 242 [V2-42 2442

B) —; COS ; N ;
8 8 2 8 2 2 2

s sm _Jz-ﬁ_sinﬁz\/zﬂﬁ_ V2-42 242

r)—; cos—=
) 8

8 2 T8 2 2 0 2
T 2n 143 22
-=0-1); 0 0) —5) -—i-—— |5 B) “2mL0); ||
0-30e: 0 2L o o -2 (L1
o 2B g 2 1 B, BB L) tonf 1. L
272 370 20 2 612 2" 3 ( '
a) t; —t. Ha npaMoii: CHMMETPHYHO OTHOCHUTEILHO HYJIR; HA OKPYXKHOCTH: CHMMET-

PYYHO OTHOCHTENBHO OCH X.

6) t; + + 2nk. Ha npamoii: crosT ¢ neprofoM 21k; Ha OKPYKHOCTH: COBNAJAIOT.

B) £; 1 + 7. Ha npsaMoii: CTOAT HAa pacCTOSHHHU B T; HA OKPYXHOCTH: AMaMETpalbHO
NPOTHBOMONOXKHBI.

ryt+m,t—mn Ha npfmoﬁ: CTOST Ha PACCTOAHHH B 27T, HA OKPYKHOCTH: COBNAJAIOT,

11+ 20k

’ {
{+ 4%

/3>M
15

0 -7 ¢+2x

N

B) M(%"):(_[E;:/g_]; r) M(-3)=(-0990;-0,141). 4

a) A: 2nk; 6) C. t+ 2nk; B) A u C: nn. 5
CM. pHcyHOK K Ne 19.

a)B:12t-+2nk; 6)D:~%+2nk; B)BHD:—g-+nn.



Inaea 1. TpueoHoMempuyecKue yHKyuu

21. Cm. pucyHok k Ne 19.

a) A: min NonoKKUTENbHOE = 27; Max OTPHLATEALHOE = —2T;

. n 3n
6) B: min NONOKHTENbHOE = E ; Max OTPHLIATEILHOE = ~ 7 ;
¢) C: min NOJIOKUTENLHOE = T; MaxX OTPULATENBHOE = —T;
3n m
r) D: min MONOXKKTEABHOE = —2— ; Max OTPHLIATENBHOE = — -—2— .

C Ne 22 no Ne 25 cM. pucyHoxK.

22. a) 1:(0,540; 0,841);
B) 4,5: (-0,211; -0,978);

23.a)6:1V; 6) 2: II;
24.a)5:1V; 6)-5.1;
25.a) 10: I1I; 6)-17:11;

26.a)AM: t € '—+21tkj

B)MA: t e

A

6) CM: te(—n+2nk ——+21th
( + 2mk; 21t+21rk)

r)MC:te(

]

+2nk; w4+ 21th .
27. CM. pucyHox k Ne 26
a) DM: te(—;+21ck +21rkj;

B)MDte[—:%—+2nk£ 211/();
28. a) M\ Ms: te( +21r.k3—n+2nkJ

6) MM, te(—%+2nk—-—+2m’cj

n)M;Mzte( 3n

r)M|M3 ( +2TD’C-——+27[]C]

I
4

+2nk; ——+ 211:/();

6) —5: (0,284; 0,950);
r) (-3): (=0,990; -0, 141).

B) 3: II; r) 4: 1L
B) 8: II; r)-8: L
B) 31: 1V; r)-95:1V.
Ay
B
M
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-
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tﬁ)BD:te[2 + 2k, 37n+21tk)

ryDB: t e [——n—+ 21tk;—n-+ 21th.
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§3. HYucnoeas okpywHocmb Ha KOOPOUHamMHOL NIAOCK ocmu

C Ne 29 no Ne 32 cM. pucyHok,

. T
. mMin NOJIOXKHUT. = —6— , max oTpuuar. = —T;

E

. 5 n
: Min NOJIOXKHUT. = —g— ; Max OTpHLAT. = ——8—;



naea 1. TpuzoHOMemMpuUYEcKUe PyHKUUU

34.

3s.

36.

37.

38.

39.
40,
41.

42,

B) M= ﬁ——]- ! Min NONOXHT =m'maxo HUAT. = I
27 2 R T patar = T
M= ——Ji'——l— { Min YIOJO0XKHT. =E'maxo Huar. = _5_1':
Rtk = p . <
a) M = -l—£ minnononm‘r=n‘maxo uua‘r=—£1£'
22 R S
6) M= —-—l-—‘/i mmnono;KMT—-Z-TE max OTPHLAT. —-—:4—15-‘
2772 3 P 3
B) M= —l —-1/—5— : Min HONOXHT =iT£'maxo uua‘r=-——g£'
2’ 2 - . 3 * m . 3 t]
M= l—ﬁ : Min NOMOXHT =2t-'maxo HLAT, =-I
- {2 2 ) o3 Tputar. = oy
a)y:Iz-; t=£+2nn;-3l+21w; 6)y=-i—' =£+2nn;££+2nn;
2 4 4 2 6 6
B) y=0; t=mn; r)y-‘—/_g—, =£+21m;—2—75+2nn.
2 3 3
a) y=-22 x=( 1)‘*'E+1:k 6) y=1; x=12t—+21tk;
‘\/E tel T m
B) y=—— ; x=(-1)" —+nk; ) y=-l; x=—=+2nk.
Y y=-si (1) " ) y ;
a)x—ﬁ- =+ X ok 0) x= L =+ 24 omk;
g P T T 2 V73 ’
2 n
B) x=1; y=2nk; ) x=—; y=t—+2nk.
2 4
2) x=0; y="ynk; ) xm-ti =22 o,
e 2’ 3
B)x:——?;y:i%+2nk; r) x=-1; y=n+2nk.
a) 1a; 0) Her; B) za; r) HET.
a)E(2)-+ 6) K(4)——; B) F(1)++ r)L(6)+-
AMA2)+—; 6) N(15)—+;8) P (49) +— 1) Q (100) +—.
a)y:——Ji, x<0 iE+21m; M —l;—ﬁ ;
2 3 2 2 ,



§3. Hucnosas oKpyNHOCITL Ha KOOPOUHAIMHOU MI0GKOGIMU 9

. (
6)y=l, x<0 27-1"-+21rn, M —-‘/—-3-';l )
2 _ 6 2 2
(
B) y:l,. x>0 £+21m; M —Jil 3
2 6 2 2
/
r)y:—ﬁ, x>0 —E+2nn; M l;—ﬁ .
2 3 2 2
43.a)x=£3—, y>0 L i2mn; M —‘/—3‘—;l ;
2 6 2 2
0) x=—l, y<0 —E+2nn; M —l;—-‘/E 3.
2 3 2 2
n)x:—\[—g, y<0 —-E+21m; M l/--5-;—1 ;
2 6 2 2
[‘)x.—_—l, y>0 371+27cn; M l'\[—i
2 3 272
n s
44.2) x>0, te(—3-+21tn;3+2n:nj; 0) x<— ( + 21n; -—+21tnj

3
n)x>-l—,te —£+2nn;£+2nn ; Mx<0,te —n-+21m,—-+2nn
2 3 3 2

45.a)x<[2- ™ ook —~——+21tk . 6) x>—l/-_?— te —31+2 ok S 4ok )
2 4 2 4 4

B)x>—‘-[—_2—,te —£+21[k —+2uk r)x(——‘[—i te ZE+211k Bl +2nk |,
2 4 2 4 4
46.a)xs-‘/2—g,t (: +2nk; ‘—1—"+2uk S 6) x< ‘/3_,1 (—56£+21rk 7—6"-+21ucj

3

B) x>¥2 te(—£+2nk +2nkj,r)x>—£ te(—i’l 2nk;f£+2uk),
2 6 2 6 6
47.9) y>0, te(2nk; m+ 2mk); 6) y<%, te(zg+2nk;6g+2nk);
B)y>%,te(%+2nk;—5£+2n_k); D y<0, re(-n+2nk; 2nk).

\ESn n -\/E

48.8) y< 32 T ok <t < Baomk; 6) > -2 ok <t < Ty omk
2 4 4 2 4 4



lnaea 1. TpueoHoMempuyeckue QyHKUUU

49.

50.

51.

52

53

54,

55.

( 71:J V2 ( 7Y V2 ( 4nJ
.a) sin| —— [=—, co§| —— | =— 6) sin| ——[=
4 2 4 3

B)y>£—+2 k<t<3—n+2nk r)y<—£,ﬂ+2nk<t<7—n+27tk.
24 4 2 4 4
a) y<§ —%+z k<;<§+2nk 6) y<—£ 4“+znk ;<ST“T2nk

J_ 2r V3

B y> 2 % k<< iamk: - Sk cr< o
3 3 273 3

§4. Cunyc u kocuHyc

a) sin0=0, cos0=1; 6) sin-g=l,cos§=0;
B) sin-3—1-t-=—1, 005—3—E=0; r) sinm=0,cost=-1.
2 2
a) sin(—2n)= 0, cos(—21r)=1 ; . 6) sin(—-g-J =-1, cos(——;l] =0;
B) sin[—-:;—ZEJ =1, cos(— 2;—) =0; r) sin(—n)= 0, cos(—n): -1.
. S 1 Sn 1,/5 . Sm JE 5m \/5
a) sin—=—, COS— = ——; 6) sin— =—, COS— = ——;
6 2 4 2 4 2
. In 1 n \/5 . 9 \/5 on ﬁ
B) Sin—=——, CO8—— = ——— r) sin— =———, CO§—— = ~——
6 6 2 4 2 4 2

( 13n) 2 131 2 o sn) o
B) sin ——)=—, cos| — =——— 1) sin —— |=
.4 2 2 3

2
a) sin[-%)+cos—§+cos{—£) =——@+l+£=M'

2 2 2 2

0) coszcoslt-cosﬁcosf-zo; B) sin _I cos(—n)+sin ——3—£ =-1+1+1=1;
6 4 3 2 2 2

.M .. T . T
r) sin—sin—sin—sin —=—-—-—-1 = —,
6 4 3 2 2 2 2 6



§4. CuHyc U KOCUHYC

11

56.

57,

58.

59.

60.

61.

62.

63.

65.

a) sin —g-ﬂ- + co: -z +sm—cos—+cosOsm£=-—£ [2—+1_1
4 4 4 2 2 2 2
Sn 4n In, 5t 3 1 1
6) oS+ COS— + Sin - sin - cos e = — —— =0 .
3 3 2 2 2
a) cos2t, t=£, cosmt=-1; 6) sin_t., t=—-£, sin| =X _____1_;
2 _ 2 3 6) 2
B) Sil’lzt, t=—.1.t.., sin _..73 =_..Ji-’ r) COS—t-, t=—£, cos __7_?_ =£-
6 3 2 2 3 6 2
a) sin’ 7 —cos’ 1, t=—7£, sinz-E—cofE::”.__l_:_l_;
3 3 3 4 4 2
6) sin’ ¢ +cos’ ¢, t--E sin? = 4 cos? = = l+l=1;
4 4 4 2 2
B) sin’ f —cos’ t,t-n,sm I ot - 0;
4 4 4
r) sin’ ¢ +cos’ ¢, t——7E sin? X4 cos? X = —+1=1
6 6 4

ﬂ)f(l) =2sin ¢t fmax =2 fmin =-2. 6)f(t) =3+ 4C.OS t fmax 7 fmm
B)f()=-3cost fox=3 fuin=-3 DAHN=3-Ssint fox=8 fun=
a) 1 -sin’¢=cos’t; . 6) l~cos’t=sin’¢;

B) l+sin’t+cos’t=2; r) sint —sintcos’ t =sin t(l ~cos’ t)= sin’ ¢ .
a) (sins —cos) +2sintcosr=1;

6) (sin¢+cost)' —2sinscost =sin® ¢ +cos® ¢ + 2sintcost —2sintcost =1 .,

T ﬁlﬁ+l

a) sin (1,5 + 2mk)+cos® 1,5 + cos(~§) + sin(— —6-] =l+———=

2 2 2
6) cosz(g- + 4nj + sinz[—g - 4411:) =1.

7

J-Z— T . l + TC
a) cost=—,t=x—+27n; 6) sint=-—,t=(-1)" —+mn
) 2 4 ) 2 ( )" 6
B) COSf{ =— l =iz +27n; . r) sint=£,t=(—l)""'£+nn.
2’ 3 : 2. 4
a) sint__‘/z: _t=(_1)'“'§+nk; 6) cos =43, peLIeHHs HC’l‘ICOS!lSl;
B) cosf = —\i—: :t—6—+ 2mn; r cos-—;, pewenms Her|cosy < 1.
T n n
a) 0; 6) —; B) ~—; r —.
) ) 5 . ) 5 ) 3
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nasa 1. TpueoHoMempuyeckue yHKuUU

66.

67.

68.

69.

70.
7L

72

73. a)

74.

75.

i 2n Sn
a) —; 0)0; B) — . r) —.
)2 ) ) 3 ) e
. . s
a)sint+ ] =0, sin¢=-1, t=—5+27m;
6)cost—1=0, cost=1, t=12nn,
B)l-2sint=0, sint:l, t:(—l)'£+nn;
2 6
r)2cost+1=0, cost:—l, t=t2—n+2nn.
2 3
sint—1 yid cost+5 . 1 . T
a) , cost#20,t#~—+man; 6) ———, 51nt¢~—,t¢(—1) —+7n;
cost 2 2sint -1 2 6
cos,’ , sint =1, t¢—75+27:n; r Sin! , cost#0, t#+n+2nn.
| ~sint 2 1 +cost
a) sinﬂ>0; 6) cos| _m <0; B) sin%<0; r) sin ~3—n)<0.
7 7 8 8
a)sin (-2) < 0; 6) cos3<0; B)sin 5<0; r)cos (-6)>0.
a) sin 10 <0; 6) cos (~12) > 0; B) sin (-=15) < 0; r) cos 8 <0.
14 . 4
a)sin 1 cos 2 <0; 6) sm7co{—zé—)<0 B) cos 2sin (—3)>0; 1) co{——g—n)sln§>0.

sin’t  1-cos’t (l—costXl+cost)_
l+cost 14+cost 1+ cost

I —cost;

6) sin't+cos' ¢ + 2sin’ tcoszt=(sin2t+cos2 t) =1;
cos’ ¢
1+sin¢

1) cos' 1 +cos? £sin’ 1 — cos’ 1+ 1 =cos® tlsin? 1 — [ }+ 1 = cos* f —cos* f+1=1,

53 _ 3

+sint=1-sint+sint=1;

a) 10sint=+75,  sin t=—T=-§— t:(—l)”%—#nn;
6) V8sint+2=0, sint.-——‘zz-_%-,. t=(—1)"'%+nk;
B) 8cost—\/_ 0, cost =g t:i£—+2ﬂzk;
r) 8cost=—\[4§, cost=§, l=i—5-6£+21tk.
a) sin’%+cos’-§=sinﬁ, sint = , t:(—l)‘%ﬂtk;

ol ol%

4 .
6) ‘/;cost =cos’ 1+sin’l, cost=

n
, t=t—+2an ..
6



§4. CuHyc u KOCuHyC

76.

71.

78.

79.

80.

81.

82.

83.

84.

8s.

. 2n .
a) sin— —sin
. 9

a) [sin{| =1, sint =41, t=§+nn;
6)\/l_-si-n—2_t=%, |cost|=%, cost=i—;—, t:i§+2nk;
B)ICOSI|=1, cost ==1, t=7m;
r)m=£,'sint|=—{2——, sint=i£, =l

2 2 2 4 2
a) cosl+cos(1+1t)+sint[——;t—]+cos[——g)=cosl—cosl—-—\/2§—+£=0;

6) sin2+sin(2 + 1)+ cos?| — — | +sin’ —
12 12

2) {sin10,2 ~ Jla 6)

B) m—ﬂa; r

a) cos2(2x-1)<0, x=—12—

6) cos3cosS(x? —4)<0, —x*+4<0;
a) (cosr—5)3x—1)20, 3x-1<0,

6) 2+sins)o-x2)20, 9-x20,

a) a:sin7—n, b:sins—n, a>b;
10 6

B) a=cos£,b=cos£, a>b;
8 3

lo_n:>0;
9

B) sinﬁ—cos£<0;
.4n . In . m . m . 2¢;
a) sin—,sin—,sin—,sin—,sin—;
3 7 7 5 3

a) cos 4, sin 3, cos5, sin2;
B) sin 4, sin 6, sin 3, sin 7;

2

sin2—-sin2+1=1.

cosl, 3t — Hert;

cos{—6,9n) — Her.

Xe€ (—oo;—ZXZ;M) .

x<—;

xe [—3;3].

6) a=cos2, b=sin2, a<b,

r) a=sinl, b=cosl, a>b.

6) sinl—sinl,1 <0;

r) cosl-co0s0,9<0.

T
,CO8— .

St Sn T Tn
6) cos—,cos—,Co0S—,COS—
6 4 3 8

6) cos 3, cos 4, cos 7, cos 6;
r) cos 3, sin 5, sin 4, cos 2.

a) Vsin? 1 +sin? 2— 2sin Isin 2 +1/-‘1I—sin1 +sin?1 +y1+sin’2-2sin2 =

=|sinl -sin2| + +|sin2—l|

1
sinl — —
2

1
=sin2——sin1——-—sin2+l=l;
2 2



14 lnasa 1. TpugoHoMempuYeckue yHKUUU
6) \[cos26+cosZ 7-2cos6cos7 +‘H——cos7 +¢0s’7 +1+cos®6—2cos6 =
1 I 1
=|cos6—cos7|+ cos7-~2 +|cos6-1|=1-—c056+cos6—cos7+cos7—-2-=-5.
86.a)sin (- =sint; sin(n-1{) =-sin(~f)=sin¢
6) sin (2n — ) =-sin{; sin (2n—¢) =sin () =-sin f;
B)cos (m—f)=—cost; cos(n—{f)=—os(-f)=—cost;
r)cos (2n—1f)=cost, cos(2m—1t)=cos(-f)=cost.
87.a) sint >0, te(21£k;n+2nk); 6) sint<-3£—§, te(-—i;-t—+21rk —-+21rk),
B) sint <0, te'(—r:+21rk;21tk); r) sint>§,t (13[-+2nk —+21rk)
88.2a) cosr>0,t€ ——Ti+21tk;£+21rk ; 06) cost<£,t —E+ —+21tk
3 2 2 4
B) cost<0, te £+2nk;3—n+27tk ;D) cost>£,te I + 27k, ——+27:k
2 2 2 4
89. a) sint<——, €| 2% 42k LT 4 2k |
2 6 6
6) sint>—£,te —£+2nk;5—n+2nk' ;
2 4 4
B) smt>—~!a t(—:(——+2n:k -Z-T-r—+21tk
2 6 6
r) sint<—£,te ——5—7[-+21tk;ﬁ+2nk .
2 4 4
90. a) cost>—£ te ——5£+2 k—sﬁ 2nk |;
2 6
0) cost<—-1— te 2“ 21tk;izt-+21tk ;
2 3 3
B)COS[<—£,[ — anﬂ 2nk |;
2 6
r) cost>—l,te ——Z—E + 2rk; — +2nk)
2 3 3
91. a) smt<—l- te —E+2nk +2nk 6) costz——‘/g,te —ﬁ+2nk;§£+21dc ;
2 6 6 2 4 4

B) sintz—l,te —-£+2nk;—7£+27tk ;T) costs—[z—,te —+ 27k, —7£+2nk
2 6 6 2 4 4



§5. TaHz2eHC U KOMaH2eHC

92.a) tg57n:l; 6) ct 4%:%5-; B) tg%:——‘?—; r) ctg%:A.
93.2a) tg(—%t)=—] ; 0) ctg(—%)=—g; B) tg(-—g):—g; r) ctg(——zéz):g
94. 2) tg%+ctg57n=l+l=2; 6) ctg—3——t %“?"%

B) tg%-ctg%:l; r tg%+ctg—§:l+l=2.
95.a) tg— sm——.-ctg%=l —2—3- 3=%;

B) 2sin1r+3cos1t+ctg—12£=0—3+0=—3;

B s,

1) tg0+8c0s>K—6sin = 0+0—63> =3
2 3 2

T T n '
96.a) tg—-ctg—=1; 6) tg2,3-ctg2,3=3;B) tg—-ctg—=1; Tctg—-ct X7
)g5 L ) g g )g7cg7 r glzcg12

97.a) tg2,5-ctg2, 5+cos? t— smz-é-—cos s —=l+1-1=1;

6) sinz-:-,’--13—2tg'l-ctgl+cos2 ~i—)+ 1n2-5——1—2+1—0
7 7 2
64 ]
98, a) tg—1<0; 6) ctgﬂ>0; B) tg§—7-t->0; ) cth<0.
7 7 7 7
99, a) sin¢-ctgt = cost, sint - os? =cost; 0) ﬂ]—]—t—zcost, sint-&s’=cost ;
sint tgs sin¢
. cost . sint .
B) CQs/-lgf =sin/ ; r) —— =sinf, cost-—— =sinf .
ct cost

. . sint .
100. a) sin¢-cost-tgf =sins-Cost-———=sin2 1/

cos!
6) sin¢-cost-ctgt~1=sint-cost- ————l—cos t—1=-sin’t;
sin#
) ) 2 1-cos’t sin’t 5
B) sin”f—tgf-ctgt=sin“f-l=-cos“t; ) ———=———=1gt.
l-sin“ ¢t cos"¢
sin™ COST tgn ﬁ+l ]
101 ._4___.—4=__‘/Z- __2__=_‘/__2_

)

2sin£—sin3—1r 4 I+1
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102.

103.

104.

105.

106.

Sn 25n
——tg——<0;
a) cos 9 g T

B) sin%‘——ctg:;s—rt >0;

a) sinl-cos2-tg3-ctgd4>0;

2

a) l+tg?r=cos ™2t 1+

6) l+ctgzt=sin‘2t, 1+

6) tgl-cos2>0;

r) sin2—ctg5,5>0.

6) sin(—5)cos(—6)tg(—7)ctg(—8)< 0.

sinzt 1 -2

— = 3 =cos “t;

cos“t cos“t

cos?t 1 -
—5 =5 =sin %t
sin“t sin“t

B) sinzt(l+ctg2t)=l, sin’t-sint=1; 1) coszt(]+tg2t)=l, cos?t-cos 2z =1

a) tg(n—t):—tgt,
6) tg(2n+4)=1g¢,
B) ctg(n—t)=—ctgt .
r) ctg(2n+1)=ctgs,

tg(n-1)=tg(-r)=~tg1;
tg(21t+t)= tg(n+t): tgr;
ctg{n—1)= ctg(~)=-ctgs;
ctg(27t + t) = ctg(n + t) =ctgt.

a) cos’t-tg?t —sin’t- cos? t = sin’ t(l4cos2t)=sin4t ;

6) 1-cos’t+1tg’t-cos’t =sin’¢t +sin’ ¢ = 2sin’ ¢ ;

B) (l—sinzt)(tg2t+l)=coszt 12 =1;r) (l—coszt)(ctg2t+l)=sin2t —~=1.
cos“¢ sin“t
cos?t sin?t
107. a) coszt—.sinzt _ cos?t _f:oszt _ 1-tg%¢ :
costsint cos’sin/ tgt
coszt
cos?t sin’t
cos?t-sin®f  sin2¢ sinlz _ ctgir—1
sintcost  costsinf  ctgr
sin?1
108. a)cos I, sin 1, 1,tg 1.  ©) ctg 2, cos 2, sin 2, 2.

109.

110.

a) ctg5(x—1)20, —x+120, x<1;
tg7-cosl

0
) sinl

(2 -72)>0, 2x* - 72 <0, 5* >36, xe(-6;6);
B) (tg2-sin5x7~—5x)s0, 7-5x<0, xZ—Z—;
r) tgl-ctg2-tg3-ctg4~(x2 +2)>O, x*+2>0, xeR.
§6. TpuzoHoMempuyeckue (OyHKYuU
Yucs108020 apeyMeHma
a) 1—sin’t =cos’t; 6) cos’t—1=—sin’t;

B) | —cos’t =sin’t; r) sin’t—1=-cos?t.
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111. a) (1—-sin¢)1+sint)=1—sin?f =cos’ ¢ ; 6) cos’ ¢ +1—sin’ # = cos’ t +cos* t = 2¢08’ ¢ ;
B) (1—cost)1+cost)=1-cos’ r=sin£; ) sin? ¢ +2cos*t —1 =1+ cos? 1 —1 = cos’ ¢ .

1 1-cos?¢ 1-sin®¢
112.8) ——-1=—5—=tg’t; 6) ——=1;
cos“t cos“t cos’t
2 2 .2
1 sin“ ¢ -1 l—-cos“t sin“¢
B)l-————————2——=—ctgzt; r) — =3 =tg2t.
sin“¢ sin“ ¢ l-sin“t cos“¢
113. 2) (sint +costf 1+ 2sintcost —1'6 1-2sintcost 1-2sintcos? _
"7 1+2sintcost 1+2sinrcost (cost—sin¢f  1-2sintcost
2 22 =2 : a2
cos” ¢t . 1-sin“t 1-sin“ ¢t —sinz+sin” ¢
114.2) ——— ~sint =1, ———— ~sinr = - =1;
1-sint 1-sint 1 -sint
sin?¢ 1-cos?t sin’ ¢ +cost +cos? ¢
+cost =1, ————+cost = =].
1+cost 1+cos?¢ 1+cost

115. a) (sint+cost)Z —~2sintcost =1+2sintcost —2sintcost =1
2—sin’t—cos’t 2-1
3sin t+3cos’t 3

sm t—cos t Emzt -COoS t%m t+cos t) .2 2
=sin“t+cost=1.

1 . . .
=3- ;B) sin'f +cos' t +2sin’ f cos’ ¢ =(sm2 t+cos t)2 =1,

r

sm t— cos t sm t— cos t

116. a) sint=i, E<t<1|:, cost:——3-, tgt=—i, ctgt=—3
52 5 3

’

a
0) sint:-i,0<t<rr 1- 2 12, tgt ——5—, ctgt—E,
13 2 169 13 12 5
B) sint =-0,6, —--1-[—<t<0, cost:i, tgt:—z, ctgt:—i;
2 5 4 3
r) sint =-0,28, ‘r|:<t<3—, cost——- 1- 43 24 tgt=—7—-, ctgt=ﬁ.
2 625 25 24 7
T . 3 3 4
117.a t=08, 0<t<—, sint==, tgt==, ctgt=—,
) cos 2 sin 5 g 3 ctg 3
5 = . 12 12 5
0) cost =——, —<t<m, sint=—, tgt =——, Clgt =——;
13" 2 13 5 12

B) cost =0,6, §£<t<21:, sint=_-4-, tgt:—i, ctgt:—g—;
2 5 3 4

ctgt =—

24 3t . 7
r) COSt =——, T<t<—, Sint=——, tgt=—, .
25 24 7

2 25
118. a) tgt=-§-, 0<t<£, ctgt=i, sint:i, cost:i,
. 4 2 3 5 5

0) tgr=24, n<t<3—n, ctgt:i, cost=——5- smt~—£;
2 12 13 13

2—4113
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3 n 4 3 4
B) tgf=——, —<t<m, ctgf=—=—, Sinf =—, COS$! =~—
4 2 3 5 5

cost?

\/l-coszt

cost~—3— sin¢ =— l——9-——L
Jio’ T J10

r) tgt:——;—, 3—27t—<1<2n, ctgt =-3, ==3, coszt=9—9cos21,

119. a) ctgt='l—2, n<t<11£, tgt:i, sint=—-§-, cost:—-l—z—;
5 2 12 13 13
6) ctgt=—7—, O<t<£, tgt=ﬁ, sintz—zi, cost=—7—;
24 2 7 25 25
5 3n 12 5 . 12
B) Clgl =——, — <t <2m, tgt=——, COSI =—, sinf =——
12" 2 5 13 13
8 n 15 cost 8 2 64 64 2
r) ctgt=——, —<t<{, tgl=——, —————===——, CO8" { =———~——C0S
) BI="1503 T ot 15 25 225

8 . ’ 64 15
cost=——, sint = [l -—— =—,
17 289 17

120. a) f{x) = | — ( cos’t - sin’f) = 2 sin’t, fnax = 2, frnin = 0;

. . sin¢
6 fln=1 -smt-cost-tgt=1—5mt-cost-——=coszt,fmax= 1, fain=0.
cost
sin’ ¢
B) f(t):c0521-tg2t+5coszt—1=coszt-—~T+5coszt—1 =sin® ¢+ 5cos? /-1
cos“ ¢

=4cos’t »fmax = 4,fmin =0;
r) f{t) = sin ¢ + 3sin’t + 3¢0st = sin £ + 3, finax = 4, fonin = 2.
cost—1_ cost—cost+1 _

1

121. a) ctgr -

sin¢ sint sint '
2 )
1 cos“t—1+sin“t
6) ctgzt—[ — —J: 5 =0;
sin“r ) sin“¢
B) coszt—@lgzt+l}inzt=coszt—coszt—sin21=—sin21;
sin?r-1 2 sin? r+cos? 1
r) ———+tgt-ctgr=clg”t+1= — ==
‘ cos“t~1 sin“t sin“t
sint sint sint ~sinzcost +sint +costsint  2sint 2
122.3) + = = 3 = —
l+cost l—cos? 1—cos?t sin?; sin¢

0) ctgzt(coszt—l)ﬂzicoszt+1 =sin’s;

cost + COS!  cost-—sintcos{ +cost+sintcost 2cost 2

l+sint 1-sinz l-sin?¢ cos’t cost’
sinf + cost '

tgt+1

g —__ Cost =tgt.

I+ctge sint+cos? B
sin¢
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123. a) (3sint + 4cost) +(4sint—3cost)z =9sin’t +16cos’ ¢ +
+24sin¢cost +16sin” ¢ + 9cos’ t —24sintcost = 25
6) (tgt+ctgt)2 —(tgt—ctgt)2 =tg2t+ctg21+2—tg2t—ctg2t+2=4;
. 22 2
B) sint-cost(tgt+ctgt)=sint-costws—t=1
sintcost

r) sin?t-cos’ t(tg2 t+ctg?t+ 2)= sin’ ¢ - cos? t{tgt + ctgt)2 =

. 1
=sin’t-cos’ t ————=1
sin’ tcos’ t
. 2 2
l-sin“t cos“t
124. 2) ———+1gt-cigr =— +l=ctg?t+1=——;
l-cos“¢ sin“t sin“t
cos® t-sin®t —cos?t
cos? t—ctg?t sin¢ cos2tein2t—l)coszt —cos®t
0) = — 5 == 7, 2, aZleelilz, Vo6, T
sin“t—-tg“t sin“t.-cos“t—sin“t sin“tsin t(cos t-]) —sin" ¢t
cos?t
tgt . tgt sint . .
125. a) ——E-——=sm2t, ———g———=—=smt-cost=sm2t;
tgr+ctgt 1 cost
sinfcost
sin# + cos?
1+tgt sint
6 Bl g, ——CoSt___ =tgt:
I +ctgt sinf+cost  cost
sin¢
ctgr ctgt . :
——g—-—=cos2 t, ——-g—-—=ctgt-smt-cost=c0s21;
tgt+ctgt 1
sintcost
sint —cost
1—ctgt i cost
L - LA Y A .|| | A LLA—
l—tgt —S8int + cost sin ¢
cost
costsint +cost
. cost +ctgt i costsint +cost .
126. a) 1+sint = gl sin/ = =sint+1;
ctgt cost cost
sint
sin¢ +tgt . cost
0) J—:Hcost, sinf——+1=cost+1;
tgt : sint
l-sint _ cost 1—sin®t _cost
cost l+sinz’ cost(l+sint) 1+sint’
sint _ l+cost sint(l+cost)_l+cost
l-cost sint = l—cos’t sint
. . .2
sint+cost) —1 2sintcost . 2sin“ tcost
127. a)-(-—-—-,—)z—=2tg2t, =3 sint = — =2tg2t;
ctgt—sinfcos!? cost —sin“ fcost costQ—sm t)

2*

ctg

6

t.
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6) sin’ ({1 +ctgr)+ cos 11+ tgt)=sint +cost,

. 3 sinf+cost sint +cos¢ . . .
sin’ ¢ +cos’ =(smt+costhmzt+cos2 t)= sint +cost ;

sint cost?
. 2 . . 2
sin¢ + cost 2sintcost 2sintcos“ ¢
B (,—)=2ctg2t= - 7 C0st = 3 =20tg21;'
tg¢—sinfcos 2t sinf—sintcos*¢ sin” ¢

1-4sin® rcos’ ¢
(sint+cost)2
(1—25intcostXl +25intcost)
1+ 2sint cos?

+2sin¢-cost =1,

+2sintcost =1—2sintcost +2sintcost=1.

128. a) sin(41t+t)=%, 0<t<-12£, cost=i;-, tgt=%, tg(—t):—%, tg(n—t):—%;

12 3n . 5 12 12 12

6) cod2n+t)=—, — << 2r, sint=——, ctgt=——, ctg(—t)=—, ctgln—t)=—.

R R 3 o8t = ctg(t) =, etgle—1)=
129. a) cost=-——5—, 8,5t <t <9, sint=£, sin(—t)=—1—2—;
13 l 13

0) sint=i, ?—E<t<5n, cost=—3, cos(—t):——3-,
5 2 5 5

. 4 . 7
sm(— t) = —g, cos(—t)+ sm(— t)= —g- .

130. a) sint +cost = 0,8, (sint+cost)Z =l2—65, 2cost~sint=~—9—, cost-sint=~—9—;

. 1 . 8 .
. (cost—smt)zza, —-25mt-cost=——9—, 9sint-cost=4.

6) sint —cost =

W |-

—

131. tgt +ctgr =23, tgt+ctgt)2 =tg2t+2tgt-ctgt+ctg2t=5,29, tg2t+ctg2,t=3,29.

. . . |
132. sintcos!? =——;—, sm‘t+cos“t=l—2sm2t-cos2t=1~—--2—=-1—.

2
1 7 n 2
133. tgt ———=——, O<t <=, 12tg“t+7tgt—-12=0,
tg? 12 2
o ~71,/49~-4-12(-12) 7425 wf 4 0<r<r
= = s = —-— HE NOJ, y T.K U<t<—,
g 24 24 & 3 HOAHT, T 2
3 4 . 3 . 7
tgt=—=cos{=—, sSINi=—=smli+costi=—.
4 5 5 5
' | S
134.2) y=cos®t+sin*t=1; 0) y=cosz-—-+sm"—1—=l (x;tO);
x x
*y Ay
1] y=1 By=1,x20
A\ %
I —t—t—
0h t 2 x 07 2 x
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B) y =sin’ x+cosz\/;=l(x20);r) y =sin’

y
I y=1,x20

——
X

ol 1 2

2 101

——+cos’ —
x' -4 x* -4

=1{x=+2). .

\y
y=1x=12

o re

et
2 X

§7.. TpucoHoMempuyeckue pyHKyuu
y25108020 ap2yMeHma

135 — 138 cm. pc.

120°

135. a) 120°=331‘-;

136. a) 210°=7—n;
6
137. a) 3—n= 135°;
4

138. a) —5575 =112,5°;

llx

6) 220° = —~ ;
9

6) 1500 =2
6
6) % _ 660°:
3

6) lT-t-=105°;
12

139. a) sin 90° =1, cos 90° =0,
0) sin 180°=0, cos 180° =-1,
B) sin 270°=~1, ¢o0s270° =0,
1) sin 360° =0, cos 360°=1,

V3

tg 90° = we cym.,
tg 180° =0,

tg 270° = He cyw.,
tg 360° =0,

B) 300° = ; r) 7650 = 1%
3 4

—l—ljﬁ; r) 675°=~1--5—E.
6 4

B)ﬁ=216°; r)ﬂ=920°.
5 9

B) 330°=

B) ﬁ=165°; r) ﬂ:940°.
12 9

ctg 90°=0;

ctg 180° = e cyw.;

ctg 270° = 0;

ctg 360° = He cyul..

140. a) sin30°=-;—, cos30° =, 1g30°=73, clg30°=+3 ;

V3

6) sin150°=%, cos150° ==, tg150°=—-‘£i, ctg150° = —3 ;
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141.
142.
143.

144.

145.

146.

147.

148.

B

B) sin210°=—%, cos210°= -2, tg210°=%—§-, ctg210°=4/3 ;

r) sin240° = —%, c05240° = —%, 1g240° = /3, ctg240° =g .
sin 160‘5, sin 40°, sin 120°, sin 80°.

cos 1609, cos 120°, cos 80°, cos 40°.

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

a) tga=32c—, x=2tga ; 0) cosa:%, x=4cosq ;
B) cosa:i, X= 3 ; r) ctga =x.
X cosa.
a) sin30°=£,x=-g-=4, 6) =£;
x 1 2
2
B)£:£, x:-f'—; r) £=c0560°=l, x=1.
2 x B 2 2

a) c=12, a=60° a=6, b=6y3, S=18y3, R=6;

6) c=6, a=45°, a=b=342, §=9, R=3;

B) c=4, a=30° a=2, b=2v3, S=23, R=2;

r) c=60, 0 =60° a=30, b=3043, S =45043, R=30. B

$
cosa—z, AB = AC-cosa. =2Rcosat . 4[5 C
-—absma+5bcsma+—2-cdsma+—2-a'asma=

Sapcp = 3

= -;—sina(ab +bc+cd +da)= %sin a(b(a+ c)+ d(c + a))= -;—sin a(b+ an+c) .
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149.

150.

151.

152.

153.

154,

155.

156.

AB°_ BC 4\/— BC 3

— == = BC =8,

sinC  sind’ \/—/ a3,/ 105°

£B =180° - 45°—30° =105°, 45° 30

AC 16 16 4 ¢

—— —=—, AC=—=sin105°% sin105° = sin 75° = sin(45°+ 30°),
sin105° 2’ V2

oo J6[V23 21 16 J€+JE=4J3—+4;

2l 22 22)° 7 4
1
S =3-AC-4Bsin LC; S—— —GJ3_+4)8 8/3+1)
OtBer: BC =8, AC =443 +4, S= 8(J§ + IXCMZ).
AH = BH =5 (1.x. LA = ZABH = 45°) B
5 5 5
tg60°=—, HC = =
8 e 1260° 3 5
45° 60°
sedsss ,J_z_s(zi) PPN
2 B 6
§8. ®opmynbi npusederust
a) sin(lzt-—tj =COoSs! ; 6) cos(2n—t):cost ;
3n . . .
B) cos(-2—+tJ =-—sint; r) sm(n+t)= —-sint.
a) sin(n~t)=sint; 6) cos(gﬂ] =-sint;
3m .

B) cos(21t+r)=cost; r) sm( 5 )——cost .
a) cos(90°~a)=sina; 6) sm(360° ) -sinq ;
B) sin(270°+o.)=—cosa; r) cos(180°+a) —-cosa .
a) tg(90°—a)=ctga; 6) ctg(180°— ) —ctga ;
B) tg(180°+a)::—ctga; r) ctg(360°+a)=ctga
a) sin 240° = -sin 60° = ———; 6) t3300°=tg120°=—tg60°=—\/§;

B) c0s330° = cos(— 30°)= 5 r) ctg315°=-ctg45°=-1.

S

a) coss—nzl; 6) sin —-lﬂ =~!-; B) sin—7—1-t»=—l; r)cos(—ﬂ):
3 6 2 6 2 3

1
2 2°
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157. 2) cos630°-—sinl470°—ctgll25°=——;———1=—%;
6) sin(- 7n)+ 2005}-;—7-5'— tglf- =1+1=2;
8) tg1800°—sin495°+cos945°:—ﬁ--l@:—ﬁ ;

) cos(—9n)+ 2sin(——4%n-J—ctg(—-24£J =-1-1+1=-1.

158. a) sin(90° — o)+ cos(180° + o)+ tg(270° + o)+ ctg(360° + 0 ) =
=cosa-—-cosa-ctga+ctga=0;
6) sin(§+ t] —cos(rt—1)+ tg(n—t)+ctg(iz75—z] =CoS+COS! —tgt+1tgt = 2cost ;

s

cos(180+ a)- sin(—a) _ —cosacosa

159. = = ;
2 sin(-a)-sin(90 +a) ~ —sinacosa cgas
%) sin(n—t)cos(2m~1) __ sinrcost co8t :
tg(n—t)cos(n—t) —tgt -(— cost)
B sin(—a)ctg(—ot) __Cosa _ ciga.; .
cos(360—a)tg(] 80+a) cosatga
0 sin(n+l)sin(§:+t) _ —S?:]nttsiint ot
tg(n+t)cos(—i—+t) Esmt
cos(n—t)+cos[£~t] _ sin?(m—1)+ sinz(l—t)
2 _—cost+sint _ 2

160. a) =-1; 0)

sin(2n—t)—sin(37n+t) ~sint+cost sin(m ~ 1)
. . (3n
t (n—t) . 7+t —tgt 3n
161. a g . =tg2t, —~§-—-co —--+t]=tg2t;
cos(n+t) (3n j —cost¢ 2
tgl —+t
2
T
Sin(n-—t) Ctg(j’l——t] cos(27r—t) sint tgt cost .
o) . — =sint, ——=———— =tgt-cosf =sin¢
tg(r+1) (7: J sin(~7) tgt -ctgt —sin¢
tg| E‘Ft

cos? (n - t)+ sinz(g- - t) + cos(n+ t)cos(21'c - t)

2 n 3 3n
t t —— |Ct —+¢
g( 2)‘5(2 )

2

162. a) =cos“¢t,
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163.

164.

165.

166,

167.

0052 ¢ +C()S2 t—COSzt

2
=cos“t; .
ctgzttgzt :
sin 2([ - éEJ(:OS(ZII - t) 2
2 cos“tcost
6) 3 =cos!, —5 3 =Cost.
tgz(t—EJcos(t——E) ctg“rsin” ¢
2 2
2) 11c0s287°~25s5in557° —llcos167°+25sin17° 11sin17°+25sin17° _36-
sin17° sinl7° sin17° ’
5) 13sin 469° —8cos341°  13sin109°—8cos19° 13cos109°-8cos19° =5
cos19° cos19° cos19°
2cosl—lv73+85inl3—‘rt 2008-1-[-+88in3—1[ 2cos:—73—85inE
a) 5 10 __ 5 10 _ 5 5 -6
T T n ’
cos— cos — cos —
5 5 5
55in5—7[+2cos—2—§£ 5sinﬂ—2cosl—l—n 55in~2ﬂ+2sinﬂ
6) 7 14 _ 7 14 _ 7 14 =7
. 2m . 2m . 2; )
sin — sin— sin—

a) 2cos(2n+t)+sin(-;—t-+t)=3, 2cost+cost =3, cost=1, t =2mnn;
. .2 . . . o
o) sm(‘rt+t)+2cos[3+t)=3, —sin¢—2sint =3, sint=-1, I=—3+21U1;
B) 2sin(n+t)+co -T—[—t =——l-, —2sint+sint=—-l, sinl:l, t=(—l)‘£+2nk;
2 2 2 2 6

r) 3sin(§+t)—cos(2n+t)=l, 3cost —cost =1, cost=-;—, t=i§+21tn.

. a) Ssin(gﬂ) —sin(izﬁﬂ)—Scos(Zn—t): 1,

Scost +cost—8cost =1, cost=—%, t=i2£-+2nn;
6) sin(21t + t)— cos(g - t) + sin(n - t) =1,

. . . . 14
sin{—sin¢+sint =1, sint =1, t=—2-+21tn.

a) sinz(n + t)+ cosz(z-rt - t) =0, sin’t+cos’t =0 KopHeii HeT;

6) sin’(m+1)+ cos*(2m—1)=1, sin’t+cos’(2n—1)=1, sin*t+cos’t =1, teR.



168.

169.

170.

171.

172.

173.

§9. dyHkyun y = sin x, ee ceolicmea u 2pachux

a) sint=0; ©) sin(—£)=-l; B) sinz—n=£3—; 1) sin(—f-)=—1[—3_-
2 3 2 3 2
a) f(x)=sinx, f(-x)=-sinx; 6) f(x) =sinx, f{(2x) =sin 2x;
B) f(x)=sinx, f(x+ 1)=sin{(x+1); r)f(x)=sinx, f{x}—-5=sinx-3.
2) y=2sin(x—--:)—[)+l, x=f3ﬂ, y=2sin-7g’5+1=—1+1=0;
(w2
0 =-sin —, y=—8In| ~— | =—01:!
 yosils1f) xoo yeoanl-3)-3
( T n
B) y=2sin x— )+l,x— , y=2sint+1=1;
. 6 6
r) ——sm(x+n Sn —~—sin(l‘-1£ ——sinlﬁ——]
F=T R 4 ) Ny T

. . b n
a) y=sinux, sm(—;) =1, (_E;_l) TIpPHHALJICHKHT;

. 1 . (nl
6) y=sinx, E#sm—, —;— | He npuHannexKHT;

2 22
B) y=sinx, l#sinm, (n;l) HE NPHHAMICKHT;
S . 3n (3n
r) y=sinx, —l—sm—2— ——2—;—1 TIPHHALICHKHT.
T n 3 3
a) y=sin| x+— |+2=—sin—+2 ==, | 0;= | IpHHAINEKMNT,
)y (xsj 6 2(2)"’”’
R NE) n 3
0) y=~sin| x+— |[+2=-sin—+2=——+2, | —;——— + 2 | IPHHAAJICIKHT;
»y ( 6) 3 2 [6 2 ] P

B) —sin| x+Z]+2 2——sin§-T—[-+2———l-+2 2_n_3._ OPHHAIEKUT;
Y= 6) 2 6 T2t 3™ :

)y =~sin(x+l6c~)+ 2, —sin(4n+%)+2 =—%.+2 #2,5,(4m2,5) He mpHHALICKHT.
‘n 2z \/5
a =Sinx, xXe€|—i—1| max 1’ min ;
)y 4’3 :\ /. 1, 2

B) y=sinx, xe ———;-—], oo =1 frn =-1;

. n 3 '
r) y=sinx,xe|-m—=\ fou=—s fun="1.
)y i 3} f. 5 /.



§9. Oynryus y = sin x, ee ceolicmea u epaghuk ) 27

175. a) o p.

T T ¥

L 1
¥ T T
-3t -2n -n O m  2n 3n

176. a)

177. a)

x*, x<0 y

178. f(x)={ - al

sinx, x>0

a) 1) O6nacts onpegenenust D (fy =R
2) Obnacts 3Hauenuit E (f) = [-1; +ow0) 4,
3) lNpu x > 0 dpynkuus neproanyua, I'=2xn
4) ®yHKUMA HY YeTHAA, HH HEYECTHAA

5)fix)=0upux=nn,n20,x=0npuy=0 et

A\
«jn —2'1'( ‘_1[0\/;; Mn_ 4\(
14
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nasa 1. TpusoHomempudeckue hyHKYuU

179.

6) ITpoMexKyTKH 3HAKOTOCTOSHCTBA!
fxX)>0npux<0,x e 2nn,n+2nn),n =20
fix)<O0npux e 2nn—=x,2nn),n20

7) faoin =1, fonax = 00

8) ®yuxums yonpaeT ipu x <0u x e (_72_r + 21tn;§-2E + 2nn) ,n20

BO3PACTAET [IPH X € [0;—;] U |:21m —123;2101 + -g—} ,nzl 4‘\)’
6) 1) O6uacts onpencienus D (f) =R C 34
2) Obnacts 3nauennii £ (f) =[-1; +) 51
3) Ilpn x < 0 dyukuua nepuoanyna, T'=2x

5)j(x)=0npux=‘nn,nSO,x=0anly=0

4) OYHKLUNA HY 4CTHAS, HH HEYETHaA \ /-\ 1+
~3N #n

6) IIpoMexyTKH 3HAKOMOCTOAHCTRA:
fxX)>0npnx>0,x € 2nn, n+2nn), n<0 +-1
fx)<0npux e (2nn—7,27n),n <0

7) favin = =1, fonax = 00

8) @yuxuus yonBaernpu x<0ux ¢ [g + 21rn;§£— + Znn) ,n<0

BO3DACTACT IPH X € [Znn —12[-;21rn + -Tz—[-} U |:-‘g-,+00:| ,n<0

fx)=

sinx, —T<x<0
xvx, x=0

0 A(-Z)-sn(-2)=-1 s0)=0. 1)1 s)-n

6) y
3

2

1

Y Iy I - I 'y Il ‘f
—3‘1[ —2ln )(yl 1; in 3I1t 4'1:
-1
B) 1) O6nactb onpeaenenus D (f) = [-x; + o)
2) ObnacTs 3Hauenwii £ (f) = [-1; +o0)
3) OyHKIMA HeTIepHOAHYHAA
4) DYHKUHA HY YCTHAA, HY HCYETHAR
5)fix)=0npux=0
6) [IpoMex yTKH 3HAKONOCTOAHCTRA!
Sx)>0npu x> 0; fAx)<O0upux € [-m0)

7) foin = =1, fnax = o0

8) Oyuxuus yOuipaeT npux<0ux € |:— n;—lzr-] , BO3PAcTaeT NpH x = —% .

4

:I‘k



§9. Oynkyus y = sin x, ee caolicmea u epagux

B f(-2)=-

, x<0

1
180. f(x)={x , f(0)=0, f(1)=sin1;

sinx, 0<x<n

6) y
. . ) R ‘x

-In -2n -m

B) 1) O6nacts onpeaenenus D (f) = (—o0; 1]

2) O6nacts 3Hauennit E (f) = (—wo; 1]

3) dyHxUHA HenepHOTHYHAS

4) OyHKLHUA HH YECTHAA, HY HEYCTHANA

S5)fx)=0nmpux=0,x=mn

6) HpomexyTtky 3nakonocrosHeTea: flx) < 0 npu x < 0; f{x) > 0 npu x € (0; 1)
7 fain =, frnax = 1

8) OyHkuys y6biBaeT npux<0Hn x € [—%; 11:] R BozﬁaCTaCT TIpH x 2 [0; —213] .

18l.a)sinx=x+m, x=-m, 6)sinx =2x,x=0;

Y
3

AN
YT RVEN

B) sinx=—x, x =0 r)sinx=2x-2x,x=x.

A
ey g




30 [naea 1. TpueoHoMempuYecKkue yHKYuU

; 2 ' , 4
182.a) sinx=—x, x=0, x=i£; 6) sinx=—-—x+3, x=£.
T 2 n 2
y
4
3
2 d 2

/n\* ANEWANAN

A . N\
RV AVENE VRV R VRN

183. a) sinx+1=—[x+-g-J , x:—g; 6) sinx = x* +1. pewennii Her.




3]

§9. QyHkyun y = sin x, ee ceolicmaa u epagux
B) r) A
\ y ‘ 1 i
T3
4 4 L i L L \i
21 3n -2n -n0f g« 2r 3n

+1 [~

et it - - 42

3n 2n-n0 n  2rn 3n x

$-1 ¥-3

186. a) sin[x—f-j:n;-—}x’ x:E;
3 3

waemE], L3, L g (e L
4’ 4 ’ymnx z’ymin 2’ ’ > Vi ’

3 1-42
B) [0’1[1 ymax =—2-’ ymin =_2£’

188. a) f(x)-—-x’sin%, f(—x):—xs(—l)sinng(x);

0 /)=, Jen)- - S ),




32 Inaea 1. TpueoHoMempuveckue yHKuuu

. . X . X
2sin = —-2sin= 2sin—

X
B f)=—2, fex)=—5t == r);

r) f(x)=sin’ x-x*, f(—x):sinz(x)—(—x")=f(x).

189. a) f (x) = —x — sin x, f (—x) = (=x) — sin (—x) = (-x — sin x) =— f (x);
6) /() =x> sin X, f(=x) =~ x° sin (x?) =—x sinx* = (x);
B f0)=22E )= E I (),
x° =9 x* =9
) f(x) =x* - sin x, f—x) =% + sin x =—f (x).
190. 1 (x)=2x" —x + I;
f(sinx)=2sin’x—sinx + I =2 —2cos’~ sinx + 1 =3 — 2cos’x — sin x.
91 f(x)=3"+2x-7;
f(sinx) = 3 sin’x + 2sin x — 7= 3 — 3cos’x + 2sin x — 7 = —4 — 3cos’x + 2sin x.

2x+2n, x<$-n
192, f(x): sinx, ~n<x50
-2x, x>0

a) f-n-2)=-2n-4+2rn=4, f[—-%]:sin(——%]:—%, 1(2)=—4;

6) y
1
3 3 L 1 I I ‘i

L} L]
3x -2t AnON = 2n 3n

B) 1) Obnacts onpenenenus D (f) =R

2) O6nactb 3Hauehuii E (f) = (—oc; 0]

3) OyHKuUHS HEREPHOAHYHAS

4) OyHKuMs HU YeTHad, HH HeyetTHas

5)f(x)=0npux=—m,x=0

6) IpomexyTKH 3HAKONOCTOAKCTBA:
fx)<O0npux<-mx € (-n;0), x>0

7)fm'm = '—w’fmax =0

8) ®dyHKUHA BO3pacTaeT NpU X € (— oo;—n)U [— % ;0] s

yGmiBacT npy x € [-— n;g]U [0;+oo).
-x* x<0

193. f(x)=1{sinx, 0<x<n

—(x—nf, x>n



§9. @ynikyua y = sin x, ee ceolicmea u epaghux

a) f(-3)=-9, f(—g)ﬂ, f2r-3)=—(n-3fF =—n*+6r-9

B) 1) Obaacts onpenenenus D (f) =R

2) Obnacts 3uaucuuil E (f) = (—o; 1]

3) dyHkuMs HenepHoAHYHAA

4) OyHKLHUS HA Y€THAsA, HA HEYETHAN

S)fixy=0npux=0,x=mn

6) IMpoMexyTKH 3HAKONOCTOSHCTBA:
fix)>0upnx e (0;r), x>0
f)<0npux<0;x>n

7)fmin = _w’fmax =1

8) ®yHxuMA BO3pACTACT NPU X € (-— oo;—;t-] s
T
yObIBa€T NpH x € [?m] .
sin x+ = \ —3—nSx_<_0
2 2

194. f(x)={x+1, 0<x<2

—Wx-243, x=2

a) f(0)=l, f(6)=l, f(—n-—2)=Heonpeueneno,rr.k(—-n—2)<—-§2£

B) 1) O6nacts onpeaencuuns D (f) = [—3—;-;400)

2) Obnacts 3Hauennii E (f) = [-1; 3]
3) dyHKUHS HenepHOAHUHAS
4) DyHKUMUA HH YETHAR, HH HEYETHAs

3 —4113
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5)fx)y=0npux = —g—,x= 11
6) IpoMexxyTKM 3HAKOIIOCTORHCTRA:
fx)>0upux e (—%;l l) ;fx)<0npux e [—%;—%)U(l 1;+oo),

7)fmin = _w,fmax =3
8) dynkuus Bo3pacract npu x €[-m; 2]
yObIBacT NpH x €[2; +co).

§10. dyHKyus y = cos X, ee caolicmea u epauk
195. a) cos = =0 ;o 0) cos(—n)= -1; B) c055—1t = —ﬁ ;1) cos(— —ZEJ = ~—1—.
2 6 2 3 2

196. a) f(x) = cos X, f(—x) =cosx; 6)f(x)=cosx, f(3x)=cos3x;
B)f(x)=cosx, flx+2)=cos{x+2); r)yf(x)=cosx, fix)-6=cosx—6.

V3

197.a) y=2sin| -~ |+cosl -~ |=-2;  6) y=2sin=+cos~ =1+
2 2 6 6

2
: T 11:} 1 , 5
198.a) y=cos - — [-| ~ = |=———; 6) y=cosn—-n"=-1l-n
3 3, 2.9
1 | 1 1 2
199. a) =—=-2; 6) = =
COSzﬂ: —-l Cosm __3‘ ‘\/5
2 2

Yy 'y s T
200.2) y=2cos| ——~2 |-1==2-1; 6) y=2cos ———|—1l=1.
)y ( > 4J )y [4 4) »
201.a) y=cosx, cOS—=—, [—

l
;E TIPHUHAUICKHT;

6) y=cosx l;tCOSn LI He NPUHAVICKHT;
_)’ 3 2 > 652 p ’

B) y=COSX, — L =cos$ 2_1t e 1 TIPHHAILTENMT;
2 37037 2 ’
ﬁ Sn Sn ﬁ
r) y=cosx, ——— =C05—, | —;——— | NPHHALJIENKMHT,
2 6 6 2

202.a) \/5 +1= ZCOS[—%J +1, @,ﬁ + 1) — NPHHALICHKHT;
6) 1= 2co{— —E—) (—; ) — He [IPUHALJICHKHT;

B) 2= Zcos[— - -—J [ ) — MPHHALIENKHT;



§10. @yrkyun y = cos x, ee ceolicmea u epaghuk 35

n

n n
r) 3=2cos] — —— |+, | —;3 | — npHHAIEKHT.
) {6 6) (6 J PR

203, a)

204. a)

3t -2t -n 0 T 2n 3n




36 Masea 1. TpuesoHoMempuyeckue hyHkuuU

206. y =cosx.

o xe| B2, 3
6 ymm P ymax 2 4

3

m
6) x e(' Z) Yoin = HE CYUICCTBYCT, ¥, =15
B) xe[%;+w)’ ymin :__]’ ymax =l ;

T 3n
M) X€|~=—1b Y :_1’ max =1,
) [ 3 2) y y

N

x+2,x<0 y
207.9) f(x)=
cosx, x>0

1) Obnacrb onpenenenus D (f) =R
2) Obnactb 3naucHnit E (f) = (—0; 2]

3) lpu x 2 0 bynkums nepuoauuna, 7 =2n _2=n 7 }'\/Qn 3
4) OyHKUMA HU YCTHAA, HH HeYeTHas 1

5)Ax)=0npn x =-2, x=g-+ ,n=0
6) ITpoMexyTKH 3HaKOTIOCTOAHCTBA!

fx)<Onpuxe (- oo;—2)U(§+ 27tn;§§£ + Znnj ,n20

S)>0npux e —2;£)U(—£+2nn;£+2nn ,n21
2 2 2
7) froin = =, fonax = 2

8) Pynxums BospacTaeT npH x € (—oo;O)U (—TE + 27tn;27tn) ,nz0
yObIBaeT npu x € (21rn;27tn + Tt), n=0.

cosx, x< g
6) f(x)=

. m
sinx, x>—
2

1) Obnactb. onpencienns D (fy = R
2) Obnactb 3HaueHuit E (f) = [-1; 1]

b n
3) MyHKIHA NCPHOANYHA HA TIPOMEKYTKAX (—— oo;;jl H (2 +0

|
~—
—
i
[N
E]

4) OyHKIMA HY YeTHAA, HA HCYCTHAA
5Hfix)=0 npux=-g—7m 20, x=n(l+k), k20
6) TIpOMEKYTKH 3HAKOTIOCTOAHCTBA:

fix)<0npuxe (—72£+2nn;37n+2nn} n<-l,x e (—n+2nk; 2nk), k> 1,

'7)fmin = _la.fmax =1



§10. @yHkyus y = cos x, ee ceoticmea u epaduk 37

8) dyHKkLMA BO3pACTALT [IPU X € [—r: + 2nn;2nn), n<0

xe|-Ziomke X iomk| k> 1
2 2

yObIBaCT npH X € [21rn;n+2nn),n£—l, xe[O;«TZE]U[2+2nk 32 +2nk}
-—, x<0
B) fx)=¢ x
—cosx, x>0

1) O6nacte onpenenenna D (f) =R

2) O6nacts 3HaucHui £ (f) = [~1; +0)

3) Mpu x 2 0 ¢pyuxuns uepuoauuna, I'=2mn
4) OYHKLHA HH YeTHasA, HH HeucTHas

5)j(x)=0npnx=g+rm,n >-1
6) [poMexyTkHM 3HAKONOCTOAHCTRA:

fix)<Onpux e {O;g)U(—§+ 2nn;—;£+ Zn:n),n 21

Sfix)>0upuxe (—oo;O)U[§+ 2nn;377[+ 21‘[:”) ,h20

7)fmin = "l’f;1\ax =+

8) OyHKLMA BO3pACcTACT [IPH X € (—oo;O)U [2nn; T+ 211;1) ,n=0

yOnIBaeT npH x € [2nk—n;2nk),k2 1. \';’
cosx, x<0
r T2
) flx)= {2x -1, x20
: 41
1) O6nacte oupenencaus D (f) = R /\ /\ .
2) Obnacts 3Hauenuii E (f) = [~1; +w0) A -
3) Mpu x <0 dynkims nepuopuna, 7'=2n ~3n \\2}/ o /_1 L

4) OyHKUMs HHM YCTHAsl, HU HCUETHANA

V2

5) fix)= Onpux—g—rm,nzl, x=7

6) [IpoMeXKYTKH 3HAKONOCTOAHCTBA!

n21

fix)<O0npuxe [—E—Znn ——ZTEHJU(—E g]

f(x)>0npuxe[5—2 k3—n—2nk [— +ooJ k> 1

7)fmin = "lwfmar =+
8) OyHkiMs BO3pacTacT Iipu x € [—2'rm;—21tn + rr)U [0;+oo) ,n21

yObIBaeT ipH X € [—Znn - n;—Znn), n20.
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k1

208. a) cosx=x+-g-; x=—5; 6) —cosx=3x-1;, x=0;

209.2) cosx=vx +1, x=0; 6) cosx = /x_g, x:.’zi;

3
24
1
-2n 0 2n ¥r
11
B) cosx+l=—(x—n)z; xX=1m; r) cosx=|x|+1, x=0.
\y

,\:/:\;]/\af:\:i
CAARVER:

,Tl--

24
34
—44
y=cosx y=cosx
210. a) R ; pelueHHii HeT;
y==x"+2x-3 y:—(x—l)2—2

y=cosx
0) 2 0ECKOHEUHOE MHOXKCCTBO PELICHHUH;

V= —



§10. @yHkuuA y = cos x, ee ceolicmea u epagux 39

211,

212,

213,
214.

215.

=Cosx
B) { 2 2 pewieHus
=x -3

y =cosx y=cosx
r ; 2 peuteHus.
{|XI—y=0 {FIXI
a) f(x)=x*cosx, f(-x)=(-x) cos(-x)=x*cosx = f(x);

6) f() cosxz’ f(— )_ cosg—,gz :osx f()

c055x+1’ f(— )zcos(—5x)+l _ cosSx +1 =f( )
|4 [ I

) f() (4+cosstm X - 1)

f 4+cos )Xsm ) 4+cosstm x—l) f(x).

2) f(x)=

6) /(x)

B) /(x)

B) f(x)

Il

sinxcosx, f(- x)——sm( x)cos(~x)=—sinxcos x = — f(x);
=x* cos3x, f{-x)=(-x) cos(-3x)=—x* cos3x = — f(x);

cosx’ cos(-x) cosx’ )
ey A e ) I e
r f(x):x -cosx+sinx,

f=x)={- x)” -cos(— x)+ sin(— x): (— x)” ~Ccosx—sinx = f(— x),

—f(cosx)=—2coszx+3cosx+2:2(1—cos2 x)+3cosx=25in2x+3cosx
f(cosx)=5c0s” x+cosx+4="5-5sin> x+cos x ~4=—5sin’ x +cos x +9
v
sinx, x<0 34
fl)=32, 0<x<% 2+

14
A NY AL
1) O6nacts onpcaenenus D (fy = R T\/{ § ZHW o \J

2) ObnacTs 3navenuii £ (f) = [-1; +o0)
3) ®yHKuMA HH YeTHAsA, HA HCUCTHAR

4) Mpux<0ux 2% ¢yHkuus nepponruHa, T= 21

NAx)=0npux=-nn,n20, x=§.+nk, k20
6) ITpoMexyTKM 3HAKONOCTOAHCTBA:

L)>0upux e (— 2nn;—27wn +7t)U (0;—;—)U(—§+27tk;~72£+2nk], nzl,k>1

7)fmm l fmax
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8) OyHkuus Bo3§acraer NpU X € [—12‘- —2nn;§ —2nn} ,nzl

xe [-3;_}U[2n;—52£}U[n+21m;2n+ Znn],n 21

. .4
6) sin x =-cosx, x=-—-Z+1':k.

§11. Nepuodu4yHocms pyHKYUU y = Sin X, y = COS X

217.Cm. puc. 73. 218.Cm. puc. 74.  219.Cwm. puc. 75.  220. Cm. puc. 76.

221. 327 sBASETCA NEPHOJAOM PYHKIMH y = sinx, Y = COS X, HO HE OCHOBHBIM.

V2

222, a) sin S0, Sm=sins =1 ; 6) cosSl, 75'n:=cos—n—=~—;
2 4 2
B) sin 25, 25n=—sin§£=-——‘/—§—; r) sin30, 5n=sinlc-=l.
4 2 2
223. a) sin 390° = sin 30° =—;—; 6) cos750° =co0s30° = —‘/25- ;

V3

B) sin 540°=sin180°=0; r) cos930°=c0§150°=—-—2—.
224. a) sin*(x—8x)=1-cos*{16n—x),

sin*(x —8n) = sin® x; 1-cos*(16n~x)=1-cos’ x =sin’x;

6) cos’(4n+x)=1-sin> x(22n - x} cos’(4m+ x)=cos’ x,

10sin® x(22n—x)=1-sin> x = cos’ x .

225.a) y=sin2x, T =m, y(x + T) = sin(2x + 21t)= sin2x = y(x) ;

6) y =cos3x, T=—23£, y(x+T)=sin(3x+2n)=sin3x=y(x);

B) y=sin—)2f-, T = 4r, y(x+T)=sin(§+2n)=sin—;—=y(x);

3x 8n 3x 3x
= _, T = e—y + T = —_— 2 = _—= .
r) y=cos 2 3 y(x ) cos( 2 nJ cos 2 y(x)
226. a) sin 8 = sin (8 - 2n); 6) cos (-10)=cos (-10 + 4m);
B) sin (—25) = sin (-25 + 8n); r) cos 35 =cos (35 - 10n).

227.a)cos (¢t +4m) =17 cos(2n-—t)=--2—, cost=—%, cos(t+41t)=cost=—-%;
5

6) sin (32n-H =7 sin(Zn: - t): -, sin(321t - t) = sin(21c -1)= T

5
13



§11. MNepuoduvHocms QyHKULU Y = Sin X, ¥ = COS X

41

228. a) sin(t+ 2n)+sin(t—4n)=l, sint+sin¢ =1, sint=; t=(— l)‘%+nk;

6) 3cos(27r+t)+cos(t—27r)+2=0, 4cost = -2, cost=—-12—, t=.t-%3£+27m;

B) sin(t+4n)+sin(t—6n)=ﬁ, 25int=\/§, sint=i2—3—, z=(—l)‘%+r€k;

J-Z_, cost=i2——, t=t%+ 2nk .

r) cos(t + 21t)+ cos(t - Sn) =42, 2cost = >

§12. Kak nocmpoums epachuk ¢pyHkyuu y = mf (x),
ecnu ussecmeH 2pagux pyHkyuu y = f (x)




42 . naea 1. TpueoHoMempu4ecKue ghyHKUUU
B) y ) Ay
+ +2
\
231. a) xe(—E T s Yo =25 Voin =05 0) x€ 0;3—11:‘, Vo =0, Yoiw =23
[ 272 2) 7
[7 3x In
—— =1, y.=-2; - =-2.
B) xe—3 2 ymax ymm r) xe 2 4J ymax \/_ ymm
232. a) xe [0 m) mux _3 ymm =—3; 6) x ( w ) ymax _3 ymln =_3 ;
(=
B x| =it |, Yoy =3, Yy =33 1) x€(-00), Yo =3 i =3
233.a) f(-x) = -3 sinx; 0) 2f(x) = 6sin x;
B)2f(x)+ I'=6sinx+1; r)f(-x)+f(x)=-3sinx+3sinx=0.
234 f(x):——;—cosx;a) f(—x):—%cosx; 6) 2f(x)=—cosx;
B) f(x+27[)=-—%cosx; r) f(— ) f(x) ——cosx+—;—cosx 0.
235.

\y




§12. Kax nocmpoums 2paghux chyHxuuu y = mf (x) 43

X%, x<0 1,5¢cos x, xe[—ﬁ;i}
237.2) {1 | 6) 4. 2
—sinx, 0<x<n n b
2 xX——, X>—
2 2
3sinx, x<Z
238.9) f(x)= 2
3, x2 X
2
1} O6nacts onpenencuus D (f) = R s Y
-, L
2) O6nacts 3Hauennit E (f) = [—3;3]U[3—78r—;+00] ]24_/

3) dyHKUYA NEPHOAHYHA TIPH H X < % ,IT'=2n

4) DYHKUHA HH YeTHas, HY HCYeTHas

5)fix)=0npux=~nn,n20

6) frain = =3, foax = F©

7) [IpoMexyTKH 3HAKONOCTOAHCTBA:
fix)<0npux € (-2nn —7; -2nn), 120,
Sx)>0npux € (-2mn; 2nn+n), n 20,

8) (PyHKUHA BO3PACTAET IIPH X € [— 2nn —--g;—ZTm + -‘ﬂ ,nz0

yObIBaET IIPH X € [— 2nn + %;—27::1 +—3§-] ,n20.



44

naea 1. TpugoHoMemMpuYecKue QyHKUUU

—2cosx, x<0
0S4 ag
2
1) O6nacts onpeaenenunn D (f) =R
2) O6nacrs 3HaueHuil E (f) = [—2;+oc)
3) ®dynkuus nepuoanuHanpu v x <0, 7=2n
4) DyHKUMA HYU YETHAl, HH HedeTHas

5)fx)=0npnir=———m,n=1,x=0
2 -3n -1 T 2t 3m 4m

6) finin = =3, Sraax = 0 F-2
7) TIpoMEx YTKH 3HAKONIOCTOAHCTBA:
;0) ,nz1,

fix)<O0npuxe (—£—2nn;£—2nn U(—
2 2 \
8) dyHKIMA BO3PACTACT IIPH X € [—2nn;—21rn + nj, n>1,x>0,

o a

/ 4
fix)>0upux e | 121——21:;1;}22—271;1), nzl,
\

yOBIBACT IpH X € [—~2nn - r:;—21tn_| ,n20

§13. Kak nocmpoums epaghux pyHkyuu y = f (kx),
ecsiu useecmeH epacpux pynkyuu y = f (x)




. Kax nocmpoums epachux pyHxyuu y = f (kx)

45

242.a) xe{—g—;o] s Vo =05 Yoo =15
T.T
B) xe ____;_,,_ * max=1’ min:_l;
) [ 4 4] Y ¥

243.a) x e [0;+oo), VYoo =Ly Voiw ==1;

B) xe(_w;lil’ ymnx =1’ ymin :—l;
2
s

244, a) f(—x)zcos%; 6) 3f(x)=3005-)-3c—;

245. a) f(-x) =—sin 2x; 6) 2f (x) = 2 sin 2x;

r) \ ¥
24

14
—2n —n
—— Y >
3 o= 2n3nW6x X

m T
6 XE[~——= | max :l’ min :_1;
) ( 1 2) Y

) xe(®n], you =1, Yoe =-1.
6) xe (—oo;n), Vmae =1 Yoia =15

r) xe(g;mo), Yoo =15 Yo =—1.

B) f(-3x)=cosx; 1) f(-x)-f(x)=0.
B) /' (-3x) = -sin 6x; r)f(~x)+f(x)=0.

Otn 2 3n 47 57 6 x



46 nasa 1. TpusoHoMempuydecKue yHKYUU

® Ay 2 -2n -1 *y

4 e
WW -3n Oln 2r3n d4n 5m 6n x
T

cos2x, xS T

247.9) f(x)={ 1|
-, X>T
2

1) Obnacrs onpeaenenna D (f) =R

2) O6nacts 3HaueHnit E (f) = [—1;1]

3) dyHkuMa nepuoauuHanpuu x<n,I'=n

4) dyHKUHUA HH YETHAA, HH HEYETHAA

T mn 3n

5)fx)=0npux=——-— _n20, x=";
) f(x)=0mp 7 2

6)fmin = "l,fmax =1

7) IpoMexyTKH 3HaKOIOCTOAHCTBA:

fix)<0nprxe (;—nn;%‘z—nnJU(n;m), nz0,

T T 3n
x)>0npux e | ——mn,——mnn —m|,n20,
Sfx) p (4 2 )U(4 ]
8) >yHKUMA BO3pacTacT NPH X € [—;ﬁ— ;T —nn] ,n20

ybbIBaeT pn x € l:— nn;g- nn} ,nz0.

—-sin3x, x<0

6) f(x)={\/;, a0

1) Obnacts onpenencuus D (f) = R
2) O6nacrs 3HaueHu#i £ (f) = [—];+oo)

3) dyukuug nepyoanuHa npu U x<0, 7= zn
4) OyHKUHA HH YeTHAA, HH HEYCTHAR \ /\ /\
x
5)f) = O npux =— = 020, ——
R A AR
6)_/.min =-1 afmax =00

7) ITpOMeKYTKH 3HAKONIOCTOAHCTRA:

fix)<O0npux e (——-;——

fix)>0npux e (————;—-——J,nzo,xzo



§13. Kak nocmpoums epaguk ¢yHxuuu y = f (kx)

2 2
8) OyHKUMA BO3PACTACT NIPH X € _ﬂ__ﬂ;f___ﬂ ,nz1,
6 3 3 3
3
ybeIBaeT Iipy x € —E——ml;-l—t——3ﬂ ,n2l, xe —-E;O .
6 2 6 2 3

4

—2sinx, x<0

248. a) f(x):{ﬁ; 20

1) O6nactb onpeaenenun D (f) = R

2) Obnacts 3xaueHHH E (f) = [—2;+oo)

3) ®ynkund nepuoanyHa npuu x<0,7=2n
4) OyHKUHMSA HH Y€THAA, HH HCYETHAs

1

5)fixy=0upux=—mn,n20, ~pn I fr 0] x
6)fmin=_2,fmax:+w -1
7) TIpoMexKyTKHM 3HAKOIOCTOSHCTBA: 2

Sx)y<0npux e (-2nn; 2mn+xw),n21,
fix)>0npu x € (2rn — 7;2nn), n 20,

8) OyHKUMs BO3PACTALT NPU X € [— 2nn + -;E—;—Znn +3—2n-] U [0;+oo) ,nx|

YOBIBAET IPH X € —2nn—£;—2nn+£ U —E;O ,n>1.
P 2 2 2

J: x<0 : |
6 — ’
)f(X) {3cosx—3, x>0 ._;

1) O6nacts onpenenenns D (f) = R 1
2) O6nactsb 3uaueHnit E (f) = [—6;+oo)

3) Oynkuus nepuoaMyHanpu ¥ x>0, T=2n om0
4) OyHKUMA HY Y€THad, HH HeucTHan +1
S)fx)y=0npnx=2nn,n20,
6)fmin = '6afmax =+to0 2T
7) TIpoMeKyTKH 3HAKOIIOCTOAHCTBA: 34
CfX)<Onpux=#2nn,n20,
fx)>0upux<0;
8) ®yHkuua Bo3pacTaeT npu x € (21 — x; 2an), 1 2 1,
yOuiBaeT npu x € (27, 2rn + w), n 20, x <0,

. MW
cosldx, xg ——;—
-x, x<0 L 63
249. a) y= 6) y= .

sin2x, x20’ T
-1, x>—

3

J— 2sinx, xe [— 2n;0]

sin2x, x<0
B) y= ; r) }’=[

2cosx, x>0’ cos-';- , xe(0:37]

s
a4



§14. 'paghuk 2apmMoHuU4ecKoz20 KonebaHus

250. a)

251. a)

252. a)

253. a)

§15. dyHkyuu y = tg x, y = ctg x, ux ceolicmea u 2paghuxku

3
254.2) tg~ =1; 6 g=3: B tgr=-l; 1) igr=0.
4 3 4
255.t=1gx A
n 3n In
A Xl = s Vau = Yen =5 O xe|l—inf, y o =0,y =3
.) (2 2) Y Y ) (4 } ’ g

nom 3 3n
B S ———;_ ) x=_’ min:_l; r € Tt;" * max:—7 minzo‘
”[46}“‘ 30 )x[ 2jy g



§15. QyaKyuu y = tg X, y = cfg X, ux ceolicmea u epaghuku

49

256. a) x=§+1tn, n20;

0) x=1t-+1tn;
4

Ay Ay
6+ 6+
44 44
2+ 2
0 : S o ) ]
-2n /:TI: /Tl /Zn 21 [-n n 2 -
) 1-2
T4 +-4
—6 1-6

r) xX=mn.

T
257.a)ctg—=1;
) 8
258. a) xe{f-;E

4

259. a) x=%+nk;

T4
1-6
s \/5 n
6) x=ctg—=— B) Ctg 2T = —; r) ctg—=0.
) 83=3 ) ctg ) 85
|
]’ymm_ ’ymin_o; 6)xe[3;n}’ymx_—-’ ymin=0;
=—; I)Xe€ £'§£ '\/3- A |
!ynin * 6’ 4 ’ymax ’.)’min *
6) x=—+mk;
3
Y y
6...
44

4 — 4113




50 rnasa 1. TpueoHOMEMPUYECKUE QYHKUUU
r x= Ik,
2
y
6
4
2
n 2n 3n . ) R
—I2n :rr 0 = '2rz :;rz -
-2 -2
-4 ~4
-6 ~6
260. a) f(x) =tg x —ctg x, f(~x) = —tg x —COS X, H/ YETHaA, HH HEYETHas ;
6) f(x) =tg x + x, f(—x) = —tg x —x =—f(x), HeueTHas;
B) f(x) = ctg’x — x°, f(—x) = ctg’x — x*, vernas;
r) f(x) =x° - ctg x, fl=x) = —=x’ + ctg x = —f (x), HeueTHas.
261. a) 6) [ 34
6 -+
44
2
N/ | AR AR A
—I21|: l1|: 'T! I211 :;n
-2
1-6
B) y r)
6
4 \y
44
2
) - n) %) | s 1
1 o [ bt f
2 -2n -m / n 2nf  3m
-2
—4
=
~6
-6




§15. Qynryuu y = g x, y = ctg x, ux ceolicmea U 2pachuxu 51

v

- 262. a) 0) \

S E [=,)
$ i 1

263. a) \

4%



52 lnaea 1. TpuzoHOoMempu4ecKkue ghyHKUUU

264, a) y 6) A
{6 y
14 H6
12 41
— 24
-2n - 0 n 2n 3n X
=27 -2n —lrr T[r 2n f;n -
—4+ +-2
61 -—4
Yy
4
2
i i x
—T‘I: 0 2r't 3'n:

265.a) y=1g2x, Tz—g, y(x+T)=tg(2x+1t)=tgx;

0) y=tg§, T=3n, y(x+T):tg(i;-+n)=tg§;
(

B) y=1tg5x, T=-15£, y(x+T)=tg5x+7c)=tg5x;

2x 5r 2x 2x
N y=— T=-——, x+T)=1tg — =tg—.
) =% = W+ T)= g( . ) g
266. a) y = tg x + sin 2x —tg 3x — cos 4x, T=mn,

yx+m)=tg(x+m+sin(2x+2x) —tg 3x —~ In) —cos (4x + 4m) =y (x);
0) y=sin3x+cos Sx+ctgx-2tg2x, T=m,

y (x + m)=sin (3x + 3m) + cos (Sx+ 5m) +ctg (L +x)-2tg 2x + W) =

= —sin 3x — cos 5x + ctg x — 2tg 2x # y (x), => T HE €CTb NEPHO.

’ 4
267. tg(9rt—x)=—2; tg(91r—x)=—tgx; tgx=3, clgx =—.
4 4 3
S 5 7
268. cigl7 — ctgx=——; tg=——1.
ctg(7n-x)==; gr=-= g=—
269. a) tg 200° —tg 201° <0, 6)tg 1 -tg 1,01 <0;

B)tg2,2-tg2,1>0; r) tg%—lg%ﬂ—<0.



§15. Qyrxyuu y = tg x, y = clg x, ux céoﬁcmea u epaghuxu

53

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

2
6) f(x)= tg” xl , f(mx)" ‘£ xl =f(x), uernas;
- x _

B)f(x)=x tg X, f=)=x tg x = f{(x), ueTHas;

nfx)= 2 +sinx+ tgx, f(-x)= Xt —sinx- tg x, HY YETHaH, HH HEYETHAS.
271.a)f(x)=sinx + ctg x, f(=x)=—sin x — ctg x = =f (x), HE4YeTHas;

6) f(x)=> “g" -~ C‘g X = f(x), uctnas;

B) f(x)='"xz—0tgi. f(—x)z—f—zggz—f(x),ﬂeqmﬂax;

xt—4 x* -4
r) f(x) = ctg x — xcos x, f(=x) = —ctgx + xcos x = —f (x), HcUETHaA.

272.f(x)=tg x, f(2x+21r)+f(71r 20)=tg(2x+2n)+tg (Tn—-2x) =tg 2x ~tg 2x = 0.

273.f) =x*+1, flgxn)=1gx+1=——.
COS™ x
274.f () =x"+1, fletgx)=ctg’x +1 =—n.
Sin- x
275. a) ¥ 6)
: 2
14
X
e
-3t 2n —n O n 2rx 3x
1-1
276. 1) Aly 6)
x 14
L
3n 2n - 0 n 2 3n —— |_____,__+___+_)'E
4 3n -2n -n O n 2n 3m
-\.w.]
277. ) Y 6) X
] 1
X X
U SRR S SRR
3x -2n -n O T 2t 3m 3n 2n = 0 % 2n 3n
+-1 1-1
-2




MNnaea 2. Tpu2oHOMemMpu4YyecKkue ypasHeHus

§16. lNMepaebie npedcmasneHus o peweHuu
mpuz2oHoMempu4yecKkux ypasHeHul

1 +
278.a) cost=—2, t=t—n—+2ﬂn; 6) sint=-—, =( 1)“_*'75/‘
2 4 2
2 .
B) cost=—l, t=4_-—n+2nn; r) snnt—J—E- =(—1Y—1£+nk.
2 3 2 4
279, a) cost=3 (1T ks 6) sine=-22, =(- )“'n
' 2’ 76 ’ 2
6) cost=‘—-—‘/2§, t=i5?n+27tk; r sint=-‘—§-, t=(—l)k-1;—+1tk.

280. a) sint =1, t=-g-+2nk;

B) cost=—1, t=n+2nk;

281.a) tgt=ﬁ, t:§+nn;

6) cos t =2, peweHnii HeT;

r) sin ¢ = -3, pelIcHH# HET.

V3

n
0) ctgt =———, t=——+21n;
) ctg 3 3

3
B) tgt=—£, t=—£+nn; r) ctgt=s/§, t=£+n:n.
3 6 6
sint =0 5
282, a) sint(2cost+i)=0, 1, t=nmn, t=i—£+2nn;
cost =—— 3
2
sint=1
6) (sinz—1)coss +1)=0, ct=Zomn, t=n+2mn;
cost =~1 2
cost =0 x
B) cost-(25int+l)=0, . 1, t=—n—+nn, t=(—1)"”—+1tn;
sing=-—— 2
2
Sint = ———

283.

284.

,t=(- 1)"+l£+nn t*+2—+2nn

r) (Zsint—-\/f)(2cost +1)=0,

1
oSt = ——
T ) n
a) cos(—z-—t)=1, sint =1, t=5+2nn;6)cos(t——1t)= 1,=<ost=1,¢t=mn+2nn;

B) sint(n—t):l, sint =1, t=12[-+21tn; r) sin[t—%]:l, cost=-1, t=n+2nn.

V3

2) 3-4sin’£=0, sin =+~ t=(—1)"-§-+nk, t=(-1)‘°'—73—t-+nk

- . sint =0 T
6) sin“ ¢t —sint =0, =T, t=3+21tn;

sinf=1"



§76. [epebie npedcmasieHus Q pelleHuu mpuUsoHOMEMPUYECKUX ypasHeHud

k-1 T

B) 4sin’f—1=0, sint:il, t=(—l)'£+1rk, t=(——]) +nk
2 6 6 .

sint =0

r) 2sin’s+sint =0, { 1 ,t=nn,t=(—l)‘"£+nk.
sint=—— 6

2 \/5 T
285.a) 3—4cos" =0 cost=i—5—, t=i€+nn;

cost=0

6) 2cos’t—cost =0, L, t=£+nn, t=i—7£+2nn;
cos!/=— 2 3

, 1
B) 4cos ¢ —-1=0, costzi?, t=i§+2nn, t:i%’z+2nn;

cost=0

o 2n
r) 2cos’f+cost =0, |, t=—+7n, t=+t—+27n.
cost=—5 2 3

~3+,/9—4A-2(—2§:1

286.2a) 2sin*t+3sint -2 =0, sint = —
4 2

b
s U .
t=(- l) 3 + 7k, sint =-2 HE NOAXOAUMT,;

- 1
6) 2cos’t—5cost +2 =0, COSt='-5-Z—3=2-HC NOJXOAMT, cost:;, t=i§+21

. . . ~—1+3
B) 2sin’f+sinf—1=0, sint =

1 T
—, t=-1) —+ 7k,
2. ( ) 6
Sint=—l,t=—-7—t-+21tn;

2

-9 41
r) 4cos*t+9cost+5=0, cost= +

=-1, t=%+2mn,

cost = — HC NOAXO0AHNT.

287.2a) 2cos’f+sinf+1=0, 2—-2sin®t+sins+1=0, 2sin’¢—sint-3=0,
. 145 . - T
smt=—4— HC NOJAXOMHUT, SINf =-——=—], I=—?+21tk;
6) sin’s+cost-3=0, cos’f—3cost+2=0, cosf=2 He HOUXOJHT,
cost=1, t=2mn.

. I
288. ) sm(—;—t-+t)—cos(n+t)=l, cosf +cost =1, cost=~2-, l=i£+21tn;

6) sin(n + t)+ sin(2n — t)—— cos[}z—rt +f) +1,5=0,



56 naea 2. TpusoHOMeMPUYECKUE yDaBHEHUSA
—sint—sint—sint=—i, sint=l, t=(—1)‘£+nk;
2 2 6
n _ o 2 n
B) cos[-z——t)—sm(n+t)=\[2_, smt+smt=\[2_, smt--—i—, =(—— ) Z+nk;
. 3 . “ .' J- +1 TC
r) sm(n+t)+co EH =J§, —smt—smt:ﬁ, sinf=——— ( 1)‘ —+1rk
§17. ApKKOCUHYC U pewieHue ypasHeHUs cos t=a
289. a) arccosO::E; 6) arccosl=0; B) arccos— 3 =£; r) arccos—l-zi.-
2 2 6 2 3
290. a) arcco ——@— =3—n, 0) arccosf —— —n—
2 4 6
B) arccos(—l)=n; 1y arccos[— l)=2—n
2 3
291. a) arccos(— l) +arccos0 =1+ = = 3 ;0 0) arccos—l—— arccos—[i E I_I ;
2 2 2 2 3 6 6
2 1/5 In =n | l 2n n =
B) arcco§ ——— [+arccos— =—+—=1; I) arccoy —— [—arccos— = —— —~—=— ,
2 .2 4 4 2 2 3 3 3
292, a) sin arccos[— —I-J =Sin2—n=£; 6) (g arccos..‘J_5 =tg£=_3’
2 2 2 6 3
T . s/i . T 2
B) ctglarccos0)=ctg—=10 r) sinj arccos — |=sin— = ——.
) ctg )=ctg ] ( ; ] =

293.

294.

295,

B) COS! =——

1

a) cost=—, t=i£+2nn;
2 3

B) cost=1, t=2mn;

a) cost=~l, t=n+2nmn;

B) cost=—l, t=i—2£+21tn;
2 3

1 i
a) cost=§, t=iarccos-3—+ 271n

3
, 1 =*arcco -——7- +27n ;

r) cost=——, t=t—+2mn
V3

6) cost:——z-, t=t—+2nn;

1y] cost=—£, t=i3—n+2nn
2 4

6) cos t=-1,1, pemicHnii Her;

r) cos t = 2,04, pemenui HeT.



§17. ADKKOCUHYC U pelueHue ypasHeHusi cos t= a 57

1 1 2r 3t 2n In
296. a) cost 2arccos—2——33rcc050—arcco -—; = 0§ ————— =cos— =0,

1 1 1 1 n
6) —| arccos— + arccoy ~— | |=—w=—.
3 3 3 3 3

297.a) xe[-1;1]; 6) les—;—; B) xe[O;Z]; r xell;2).
298. a) J§>1,HeT; 0) s—‘—?—d,na; B)%d,na; r) -1/3<—1,HCT.

299, tg(arccos 0,1+ arccos(— 0,1)+ x)= tg x, tg(n + x) =tgx.

Scost~5=0
300. 2) 8cost—3 -1, 8cost~3-3cost—2 —0, ) . cost=l, t=2mn;
3cost+2 3cost+2 cost#—-g
-1 7
6) 3COSt+1+SCOSt =1§-,9cost+3+10005t—2=—-6=2,
2 3 4 4 2

19cost=1—9-, cost:-—l-, t=i-T-[-+21tn.
2 2 3

301. 6¢cos’t+5cost+1=0, cost=-—517+—l-=—%, t:iarccos[—-;—)+2nn,

cost=:—5;=—l, t=t—+2nn
12
302. a) 6) yAl
Y 2
1 x
e —— -1 f1o x
-2n -1 T n 3n
-1
-2 ~1¢
303. a) cost>—1—, te —£+2n;k;£+2nk ;
2 3 3
6) costs———‘/z, te 3—T[+2nk;iri+2nk ;
2 4 4

B) costz-ﬂ, te —E+2nk;—£+2nk ;
2 4 4

Y} cost<l, te(£+2nk;2t-+2nk .
2 3 3



58 nasa 2. TpuzoHoMempu4yecKue ypasHeHusn

2
304. a) cost < % te (arcco_s--§~ +2nk;2Rn— arccos; + an) N

/
0) cost>-l, t | —arccos —l)+2nk;arcco{—l)+2nk ;
7 7 7

B) cost > % te (- arccos% + 27k; arccos—i— + Zﬂk) :

r) cost< —~;—, te [arccos(— %)+ 2nk;2m — arccos(-n%) + 2nk} .

305.a) 3cos’t—4cost >4, 3cos’t—dcost—4=0.
Ha#inem KopHH KBaIpaTHOrO YpaBHCHHUA:
4+416+4-3.-4 48
6

6

cost < —%, te (arccos(—- %J +2nk;2m — arccos(— %) + 27rk) ;

6) 6cos’t+1>5¢c0s¢?.
HaiineM KopHH KBapaTHOrO ypaBHEHUA:

6cos’t-5cost+1=0, costzﬂzé, cost:%,

2
cost = , COSt = 3 COSt =2 He NOAXOIHT,

te (——T;—+ 21ck;-:—+ 21tij(arccos%+ 2nk;2m— arccos%ﬁ- 271:/(] ;

B) 3cos’t—4cost <4, 3cos’t—4cost—4<0.

HaiizeM KOpHH KBapaTHOrO YpaBHEHHS:

4+4/16+4.3 .4 _2%4
6

3cos’t—4cost-4=0, cost = 3

k)

2 2
OS¢ = 2 — HE NOJXOJHT, COS! = —3 — cost > —g R

\
tei— arccos(— z) + an;—(— E) +2nk |;
3 3 ),

r) 6cos’t+1<5cost, 6cos’t—5cost+1<0.

HaiineM KopHH KBa/IpaTHOrO ypaBHEHUA:

5¢25-4-6-1 5%I
1

1 1
6cos’t—5cost+1=0, cost = , COSt =—, COS! =,
12 2 2 3

te [— arccos—;- + 21rk;——§-+ 21tk] U(% + 21tk;arccos% + 2nk) .

306.a) 4cos’t <1, coszt<l, cost e —l;l ,te £+T[k;—2—n—+7[k ;
4 22 3 3

1
6) 3cos?s <cost, cost(3cost~1)<0, cosle(();?;,
J



§717. ADKKOCUHYC U POWeEHUE ypasHeHus cost=a

59

te (——g— +2nn;— arccosl + ZMJ U [arccos% + 21tn, 5 + 2nn)

307. a) sm arccos 1-cos’ a:ccos 1——9—— i
25 57

. 4 2
6) sin| arcco! -3 = [l —cos"| arccos| —

Jl cos’ arccos( —S—D 1__31
13 =\} 169 _ 12
5 -5 5°
€0s| arcco T T

4
cos| arccos—
4 5 4-5 4
6) ctg| arccos— | = ==,
5 3

5.
‘/ 1- cosz(arccos%)

§18. ApkcuHyc u peweHue ypaeHeHuUs sint = a

/N
[VINN
~—
\—

I

=

|

—
[V Rl

it
wniw

308. a) tg(arccos(—%)

L3 V2 _=

309. a) arcsm—i'l =—; 6) arcsinl = 5 B) arcsin N =—,; 7r1)arcsin0=

4

3
310. a) arcsin] —— 6) arcsin(—-!-)=—-7£;
2 6

N

__I. o -2
B) arcsm(— ) —5, ) arcsm[—-—z— =-

. . V3
311. a) arcsin0 +arccos0 = g ; 6) arcsin 5 + arccos

e by

1 .
B) arcsin(— —;J + arccos~2— =L ; r) arcsm(— l) + arccos

12
1 1
312.a) arccos(— EJ + arcsm(— ——)

2’
V3 Vi) = J2 V3] 7n
B) arcco _T + arcsin _T E; r) arccos—z—v—arcsm - |=—

2 12

313.2) sinr:-‘é—:”-, t=(-1) 3+n:k; 6) sinz=—‘-[2_-2-, t=(—l)‘l:—+nk;

w

B) sint =1, t=—1£+21rn; r) si;,,:l, t=(—1)"£+nk.
2 2 6

Z, 0) arcco{— —‘—/5—2—} ~arcsin(~1) = —SZE ;

0.

1
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314.

315.

316.

317.

318.

319.

320.

321.

a) sint = -1, t.=—£+21tn; 6) sint=——£, t:(—l)"'£+1tk;
2 2 4
. 1 a4 T . \/5 i+l TC

B) sint=——, t={(-1)" —+nk; rNsint=———, t=(-1) —+nk.
) 2 ( )‘ 6 ) 2 ( ) 3
a) sint— t-(—— ) arcsmz+nk 6) sin ¢ = 1,02, peuteHus Her;

. 1 . | .
B) sint = —7, t= (— 1)‘ arcsm(—fl-)+ nk; 1) sm% , PElLIEHHA HeT.

a) sin(arccos x + arccos(— x)) =0, sinn=0;

6) cos(arcsin x +arcsin(- x))=1, cosO=1.

\ .
a) sin 2arcsin-1——3arcco —~1— =sin E—21t :—3;
2 2 3 2
6) cos —]—arcsin 1 + arcsin| — N2 = cos(-n— —'—n—] =1,
2 2 4 4

a) tg[arcsin g +2 arccosg = tg[E + E) = -——-—3— 3

32 3

6) ctg(S arccos{-1)- arcsin(— %}J = ctg[Src + %J =43.

a) arcsinx, x e [-L1]; 6) arcsin(5-2x), xel2:3];

B) ércsin%, xel-22]; ) aresin(x? -3), xe[-2,-V2]U[V2;2].

a) —%>—1 ,aa;  6)1,5> 1, Her; B) 3—m<—l,uer; r) 4—\/%<1,ua.

a) (2cosx+1)(2sinx—ﬁ):0

1

COSX = ——

N

cx=+ 28 ook, x= (1) Zaonk
. 3 3
sSinx =-—

2

6) 2cosx—3sinxcosx =0, cosx(2—3sinx)=0,

cosx=0

T 4 . 2
. 2, Xx=—+7n, x:(—l) arcsin— + 7k ;
smng 2 3

B) 4sin’ x—3sinx =0, sinx(4sinx-3)=0, sinx =0, sinx:%,



§18. ApKCUHYC U pelleHue ypasHeHua sint = a 61

X=Tn, x= (— l)‘k arcsin%+ nk;

r) 2sin2x_1.—_0, sinx:i—.z_, x:£+ﬂ_
4 2
322.a) 6sin’ x+sinx-2=0, sinx= ”11;7=%, (~1)~arcsin%+m,

2 L2
sinx =——, (— l)’”' arcsin—+ mk ;
3 3

6) 3coszx=7(sinx+ll 3-3sin?x=7sinx+7, 3sinx+7sinx+4=0,

Gince ~7+4/49-4.3.4  -7+%1

6 6

)

. . n
smx=? — He NOAXOIUT, Sinx =—1, x=——2-+2rm.

323.a) sint>—J-3:, te E+2nk;-2-n+27ck ;o 0) sint>——l-, te —£+2nk;Z£+2nk :
2 3 3 2 6 6

B) sint<£, te(—4—n+2nk;£+2nk); ) sints~—l—, te E+2nk;l~13£+2nk .
2 3 3 2 6 6

. 1 . T
324, a) sint < 3 te (n - arcsm% + 21tk;arcsm% + 2nk) ;

0) sint2~%, te(— arcsin%+ 2nk;n+arcsin%+2nk};

B) sinz> %, te (arcsin-;—+2nk; rt—arcsin%+ an);

r) sinf < -—2—, te (n + arcsin% +2nk;2n —arcsin% + 27tk) .

325.a) Ssin’f>11sint +12, Ssin®¢—11sint—12=0,

sint = , HE MOAXOHUT, sint = ——1—- R

te(n+arcsin%+ 2nk;2n—arcsin%+ 2nk];
6) Ssinft<11e+12, 5sin”¢t~11t-12=0,

sint = —%, te [—arcsin% +2nk; T+ arcsin%+ ZTtkj .

326.2a) 6cos’f +sint >4, 6-6sin’f+sint—4>0, 6sin’t-sint-2<0,

. +7 3 . 1
sinf=——=—, §inf=—-—,
4 2
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te (-%+ 27k; arcsin§+ 21th U(n—arcsin;— + 21rk;—7g"i + 2nkJ ;

. . . . . l
6) 6cos’f+sint <4, 6sin’t—sint-2=0, smt=%, smt:—-;,

te [arcsini— + 271k, T — arcsin%+ 21tkj| , L€ [7—;- + 2nk;1% + 2nkj| .

327. a) cos| arcsin —ij = [l -sin’ arcsin[-—i =‘/l——2—5— =l—2-;
13 13 169 13
.3y 35 3 . 8 . 2 . 8 15
6) tg| arcsin— |=—-—=—; B) cos| arcsin— | =[] -sin’| arcsin| - — [ [ = —
5) 54 4 17 17 17
1- sinz(arcsin(— i]]
[ ( 4)] 5 35 3
r) ctg arcsin r =

[ .[4)) T 54 4
smarcsm—g

§19. ApkmaHzaeHC u pewieHue ypasHeHus tg x = a.
ApKKomaH2eHC U peuieHue ypasHeHuUs1 ctg x = a

! L
328.a) arctg?—:%; 6) arctgl =—; B) arctg\/—:g-; r) arctg0=0.

I
4

329. a) arcté— 1): m% ; 6) arcté— J-3-)= —-;E ;B) arct{—j_g} = —16[- ;1) arct{—%) =z .

6
T n
330. a) arctgl — arctgf = —-E ; 0) arctg(— 1[3_)+ arctg0 = —; ;
B) arctgl— arctg(— 1) = 125 3 r) arctgé + arctgw/— = g .

V3o T B o n
331.a) arcctg— =—; 6) arcctgl =—; B) arcctgl ——— |=——; T) arcctg0=—.
) arcetg===7: 0) arcctgl =75 v) g{ 3} 30 D oarccel=s

332.a) arcctg(—— 1) - arctg(— l) = % ; 6) arcsin[—‘/;} + arctg(* \/3 = % ;
B) arcctg[— —{i} - arctg-—‘?: = 123 S ) arcco{— —12-) - arcctg(— ﬁ ): ——2— .
333.8) tgx=1, x=" 4 mn; 6) tgx=—2>, x=—"imn;
. g » 4 s g 3 N 6 ;

B) tgx=-1 x-—£+nn' nt x"———3- x"£+‘n:n
g - ’ - 4 * g 3 ] 6 .



§719. ApKmareeHC u pewieHue ypasHerus tg X = a. ApKKOmaHzeHc

334.2) tgx =0, x=mn; 6) tgx=-2, x=—arctg2+nn;
B) tgx=-3, x=—arctg3+nn; ) tgx:%, x=arctg-;-+1m.
335.a) ctgx=1, x=-§+nn; 6) ctgx=\/§, x=%+nn;
B) ctgx =10 x—£+1tn' r) ct Jc--—i x—£+rm
g s 5 s g 2 3 .
n n
336. a) ctgx=—\/§, x=-€+nn; 6) ctgx =-1, x=—z+nn;
3 m
6) ctgx=-—T, x=—g+nn; r) ctgx =-5, x=—arctg5+mn.
337. a) 2arcsin —[3— +arctg(— )+arccos-‘—/-5—=—2—n-—£+£ _2_11;
2 2 3 4 4 3
6) 3arcsin—]—+4arccos ——@ —arctg —£ =£+3n+£=—l-!z-t~,
2 2 3 2 3 3
NE) Sn m
t@ -—— +arcsm1=——-+— +—=m;
B) arctg f)-«arcco{ 2 3t 13 s
r) arcsin(—l)—zarccosl+3arctg V3 =~£+£+n=1:.
2 2 3 2 2
338.a) sin@rctg(~\/§))= sin| - = =—£; 6) tg arct —[3— =tg -
3 2 3 3
B) cos(arctg0)=cos0 =1; r) ctg(arctg(— 1)) = ctg(~— ;J =-1.
1
339. a) tg(arcctgl)=tg% =1; 6) sin@rcctgﬁ)= sin%:—i;
(
2 ; 2
B) cos(arcctg(—l) =cos£=——£; r) cig| 2arcctg —ﬁ = ctg( T
4 2 L3 3

340.3) tg?x—3=0, tgx=+3, x=i-;—[+rtn;

3 .
6) 2tg’ x+3tgx =0, tgx=0, tgx=—%, x=nn, x=—arcctg5+1m;

B) 4tg’x-9=0, tgx:i%, arcctg%+nn;

r) 3tg’x-2tgx=0, tgx=0, tg=-§—, x=Tn, x=arcctg-§-+nn.
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341.a) tg* x—6tgx+5=0, tgx=35, tg=1, x =arctg5+ 7, x=%+nn;

6) tg’x-2tgx-3=0, tgx=3, tg=-1, x=arctg3+nn, x=—%+nn.

342.a) tg(n+x)=\/§, _tgx=\/§, x=§+nn;

5

0) 2ctg(2n+x)—tg(§+x)=\/§, 20tgx+ctgx=\/f:, ctgx =—, x=§-+m1;

3
V3ooon

B) —ﬁtg(n—x):l, tgx:-—}—-, x=—g+nn;

r) ctg(Zn—x)+ctg(1t—x)=2, ctgx =-1, x:-;i+1m.

: 343. a) tgx<\/§, xe(——12t-+1tk;§-+nk); 0) ctgx >0, xe(nk;%ﬂtk);
B) tgx <0, xe(—%+nk;nk}; r) ctgx > -1, xe(nk;i—n+ nk].

344.a) tgx <3, xe(—§+nk;arctg3+7tk); |

0) 3ctgx—-1>0, clgx>é, xe(nk;arctg%+nkj;
B) ctgx <2, xe(arctg2+nk;1t+ nk);

r) 2tgx+120, tgxz—;-, xe(—arctg—;-+7tk;-§+n'k).

tgx <3

345.a) tg’ x> 9, {
tgx >3

, xe (——g+ ntk;arctg3 + Itij(arCtg3 + ﬂk;% + ﬂk);

tgx<0

6) g2 x>tgx, tgx(tgx—1)>0, , xe(—£+n:k;1tk U E+1tk;—T£+1tk
tgx>1 L2 4 2

B) tg2x<9, tgxe(—3;3), xe(—arctg3+ nk;arctg3+1tk);
P tgx<2, tgx(tgx—2)<0, tgx e(02), xe(nk;arctg2+1tk).

346. a) I'paduk nmect BUA y =x, xe [-1; 1]; 8) rpaduk umeer Bua x=0,x € R;

¥y
| y4
2
+ t f - . —
S N/ Tooom oo O w2 3
-2



§19. ApKmaH2eHG U peleHue ypasHeHus tg X = a. ADKKOMaH2eHo

65

B) rpamk HMeeT BHA Y =X, X€ R;

r) rpaduk meer BHA y =0, x € [;1; 1].

YA y.‘.! 1
, . o
—51! —2l7|: —;t 0 n 21 31 - -1 0 n
2+
4t ~lr
347. I'padmk umeer BuA y =1, xe [-1; 1]; 6) rpabux umeeT BHA Yy =T, x ¢ [-1; 1];
YA YA
5 13
4 +2
1+ 1 + 1
4 'l I x il 1 I x
& -1 |01 x e 0 =
_1T 14

B) rpadHk nmeet Bua x =0, x€ R;

y
1

N n N
Y T T

-3r -2 -n J,O ;'l: 2n 3n
-1

348.

x
L

a) sin| arct 2 arct -3- X, X€E
g4, 84

n:E tx—3
22, BT

| B

3n -2n - \lﬂ x 2t 3n
-

sinx=%\/l—sin2 x, 16sin® x=9—9sin? x, sin? xz%,

. 3 [ 3) 3
sinx = +— => sin| arctg— | =—;
5 4 5

0) cos(arcctg -1—5%), arcctg—ls3 =x, xe(0; n), ctgx = % ,

12 cosx 144
me— | 144~ 144¢0s* x = 25c0s’ x, cos’ x = —,
5 Jl-cos’x 169
12 12) 12
cosx =r—=|arcctg— [=—;
13 5 13
. 4
B) sin| arcct; —i s arcctg( ) 0 1:), ~—=ctgx ——= Cf)SX s
3 3 3 sinx
16sin® x =9 —9sin’ x, sin2x=i, sinx=i}-=>sin arctg,(—i) -_-E;
25 5 3 5

5-—4113
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349.

350.

351

352.

5 5 ( T n 5
r) cos| arctgl —— ||, arctg| -— |=x, xe|~-=;=| ——=tgx,
12 12 22 12
25coszx:ﬂ, cosx=i£:>cos arctg(—i =l—2-.
160 13 12 13

§20. TpuzoHoMempu4ecKue ypasHeHuUs

a) 2cosx+\/§=0, cosy =—-———, x=i5?n+27m;
. . 1 o T
6) 2sinx-1=0, sinx=—, x=(-—l) —+ 7k ;
2 6
| i
B) 2cosx—1=0, c05x=5, x:i-—3~+27tn;
r) 25inx+\/5=0, smx:—{g, x=( 1)“'%+7rk.
a) lgx+ﬁ:0, lgx:—\/g, x=—§+nn;
V2 n
6) ﬁlgx—l:() tgx=—o ], X=—+7n;
2 6
B) ctgx+1=0, ctgx=-— x:——§—+nn;
) ﬁctgx—l:O, tgx =— x:—;£+7rn.
. x/E (T U Tk
a) sin2x = ——, 2x=(-1) —+1k, x=(-1)f —+—
) sin2e= Y &) SR
o) cos-)i:—l, £=i—£T£+27tn, x=12n+6mn;
3 2 3 3
. X | X £ kZT[ '
B) Sin— =— —=\-1) —+2rk, x=(-1) —+4nk;
) SN2 el =15
f) cosdx =0, 4x=£+nn, x=-n— L
2 8 4
a) sin(_.x_ :ﬁ’ £=_£’£ (—I)"I—TE+T|:/( x=
3 2 3 2 3 4
6) cos(-2x)= £, 2x=i5—n+2nn,x=i5—n+nn;
2 6 12
3 T nn
B) tgl—4x)=—, tgdx=——" dx=-—4mn, x=-—+—
) tg(-4x) e T

X x
rctgl -— =1, ctg—=-1,
) g( 2) - Ctg =

(- 1)“' — +3nk;



§20. TpueoHoMemMpuYecKue ypasHeHusi

353.

354,

355.

356.

a) 2cos X I 3,£—£_+ +2mn, x=%— +£+4nn;
2 6 2 6 6 3 3
' x =« X =z x T

6) V3tg —+—1|=3, tg| —+—|= 3,——+———+Ttn x=—+3nn;
)‘/_g(3 6) g(3 6) 376 3 2

. n n " PR N A .4
B) 238in| 3x——|=-y2 , 3x—— N5t nk, x=-1)" —+—+—;
) i 35- )= V2 3r-E o ef Dk, s () T e T
r) sin LAY Y =0,-x——£=-—n—+2nn,x=—ﬂ+4nn.

2 6 2 6 2 3

a) cos £—2x =-1, 2x—£=ﬂ:+21cn, x=—n-+7tn;
6 6 ’ 12
6) tg(ﬂ_i)=..1,f._£_—_£+m,x=n:+2rcn;
[t x X i/ ,,.41': 47
B) 2sin) ——=—|= 3,————=(—~1)‘ —+nn, x= ( 1) —+—4+45k;
3 4 4 3 3 3
T 2mn

E+2nn,x +—+—+———,
4 12 12 3

a) 3sin’ x—Ssinx-2=0, sinx= — HE NOAXOANT,

. 1 . )
sin=-=, x=(-1} Iarcsml+rm;
3 3

-10£4100-4-3.3  -5+4

6) 3sin’ 2x+10sin2x+3=0, sin2x =

6 K
_ 1 arcsin h
sin2x = — HE MOJXOJHUT, Sin2x =——, x=(—l)""'—-—————§-+——;
3 2 2
— +1/ —4.2. +
r) Zsin2£—3sin£+l=0, sin> = 319421 =3‘1,
2 2 4 4
sinf-=-3—f—l-=1, i=£+2nn, xX=n+4nn, sin£=l,
2 2 2 2 2

4
=(—1)‘-16£+1dc,,x=(——l)‘§+21ck.

—1x4l+4.6-1 —1%5

a)'6cos’ x+cosx—1=0, cosx= =
i2 12

1 2n 1 1
cosx=—--i-, x=tT+2nn, cosx=§, x=i~arccosg+2nn;

6) 2cos’3x—5cos3x—3=0, cos3x = S+7

— HC NOAXOAMT,

COS3)C=—l Ix= +2—+2nn,x +_2_1.t.+££"_;
2’ 3 9 3
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68
B) 2cos’x—cosx—3=0, cosx= —; ~He nomxor,

cosx=-1, x=n+2nn;
x -3-5
= ~——— — HEC NOAXO0AUT,

r) 2cosz—{+3cos§-—2=0, cos—}—

cos£=—, i=-_+£+21cn, x=*n+6mn.
3 23
-357.a) 2sin x+3cosx=0, 2~2cos’ x~3cosx~2=0,
3+5 1 n
— HE NOAXOJHT, cosx=—5, x=i~——3—+2nn;

cosx =
6) 8sin’ 2x+cos2x+1=0, 8—8cos’ x+cos2x+1=0, 8cos’ x—cos2x-9=0,

T
I, 2x=7n+2nn, x:-2—+rrn;

7
— He [IOJXOMHT, COS2X

cos2x =
B) Scos’x+6sinx—6=0, 5—5sin’ x+6sinx—6=0, 5sin’ x—6sinx+1=0,

6tv36-4-5-1 3x2 b
= 5 ,smx:l,x=3+2nn,

sinx =
10
. . 1
sinx=—, x=(-1) arcsin—+nn ;
5 5
r) 4sin3x +cos’ 3x =4, sin®3x—4sin3x+3 =0, sin3x =3 — He noaxoaMT,
sin3x =1, 3x=£+2nn, x=—+2%.
-1+2 1 1 i
=—, x=arctg—3—+n:n, tgx =-1, x=—z+1tn;

a) 3tg® x+2tgx—1=0, tgx=

6) ctg’ 2x—6¢tg2x+5=0, ctg2x =5, 2x =arcctg5+nn,
n

n T
=—+7n, x=—+
8 2

3s8.

=E-r%g—£+ﬂ, ctg2x =1, 2x=
-3+5 1 1
=—, X =-arctg—+mnn,
2 2

B) 2tg’ x+3tgx—2=0, tgx =

tg=-2, x=—arctg2+nn;
x x
5, 7etg? =4 2ctg=-5=0,
g 2 g2

r) 7ctg2-'-x-+20tg—'2£—

T rr
—+ 7N, x=—5+2nn,

X176 X
g 7 )
x ~=l+6 5 x 5
ctg—=— ==, —=arcctg— +nn, x=2arcctg—+ 2mn .
2 7 7 2 7
(—l)‘£+nk,sinx=—l, x=—§+2nn;

359. a) (sinx——;-](sinx+l)=0, sinx=3, x

0) (cosx+—j(cosx—-l)=0, cosx:——;—, x=i—31t—+ 2nn, cosx =1, x=2nn;
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360.

361.

362,

B) [cosx—%)[sinx+%]:0, cosx:-—\/z-z—, x:i%+ 2wn

sinx:——i, x=(—l)""£+rm;
2 4
r) (l+c05xx\/55inx—l)=0, cosx=-1, x=n+2nn,
sinx:—g, x=(~l)"£+1tn.
2 4
a) sinx+\/§cosx:0, tgx=—v3, cosx#0, x:—§+nn;

. b
6) sinx+cosx=0, tgx=-1, cosx =0, x:—z+1m;
B) sinx —3cosx =0, tgx=3, cosx=0, x=arctgd+nn;
. 3 by
r) \/gsmx+cosx=0, tgx=——, cosx#0, x=——+mn.
3 6
a) sin‘x+sinxcosx =0, sinx(sinx+cosx)=0, sinx=0, x=nn,
. T
sinx+cosx=0, x=-—+mn;
4
0) ﬁsinxcosx+coszx=0, cosx(\/g'sinx+cosx): 0, cosx=0,
T . T
x:5+nn, 3sinx+cosx =0, x:—€+1tn;

B) sin’ x =3sin xcos x, sin x(sin x—3cosx)=0, sinx=0, x=mn,

sinx—3cosx=0, x=arctg3d+ nn;
r) ﬁcos:x:sinxcosx, cosx(ﬁcosx—sinx): 0, cosx=0,
i . T

X=5+1tn, 3Jcosx—sinx =0, tgx:ﬁ, x=—3—+nn.

a) sin x+sinxcosx—3cos’ x=0, tg’ x+2tgx -3 =0, tgx=-3,
) \

x=-—arctg3+mn, tgx=1, x=Z+nn;

6) sin" x—4sinxcosx+3cos’x=0, tg' x—4tgx+3=0, tgx=13,

T
x=arctg3+mn, tgx =1, x=Z+n:n;

. b) . ] —1i3
B) sin’ x+sinxcosx —2cos’ x=0, tg’ x~tgx—-2=0, tgx=———,

n
tgx =1, x=1—+nn, tgx=-2, x=arctg2+nn;

r) 3sin’ x+sinxcosx—2cos’x =0, 3tg' x+igx—2=0, cosx=0,

—1=41+4-3.2  -125

t t; 1 n+ t 2 x = arct 2+‘.rm
X = = ,tgx=—-lL x=—-—+mn, tgx=—, x = - N
¢ £ PR 53

6 6
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3x A2 . 3x 2

363. a) sinz————2—=s1nx—coszT+], l-—~l=sinx,

a Tl

smx-——z-, x= ( 1)" —+1tk

6) 00522ch~1-»cosx=—'?’-—sin2 2x, cosx=~~i, —+—5—1-t-+21m
2 2 6

7 5n I3n 17

666 6

4 2n 2m

6) cosx=—-«l—, xe[-2m3n]; x =~ -, =
2 3 3 3

—

s

364. a) smx-% xe[0;x]; x=

8n

_’1__
3’37

365. a) sin3x=-‘/2-5-, xe[0;2n], 3x=(_1)"§+nk,

3y = 15_3_11_9}_&17_1:]97{ _n n 3n 1ln 17n 197

4 4 4 4 4 4 1274747127127 12
6) cos3x=g, xe[-mn], 3x=i%+ 2nn,

ln 13n 137 lln = ]th 131:

e 5

18 187 18" 18 " 18

n s

—+m, X =421, X ==,
6 3 3°3°3
T

r) ctgdx=-1, xe[0;n], 4x——z+1m

3 7n lin I5m 3n 7n 1l 15%

—_—r— . X S e e

4 16’1616 ' 16
. 1 Ic+l n
366. a) sm3x=—-£, xe[-4;4], 3x=(-1) 5 —+mnk,

X=( ])“l z +Ltk"y x=_£9-5_nylr't';
18 3 6 6 6

6) cosx=1, xe[-6;16], x=2nn, x=0;2m; 4.
. X P
367. a) smx=-2-, xe[-12;18], -2—=rm, x==2m;0;2m; 4x;

6) cosx——ﬁ xe[l;7], 3x= +2 o x=p B 2 Lm 19n O 13x Tn
2 4 4 3 1212712712 4

368. sin 2x——TE =1, 2x—£=——n-+21m, x=—-T-[—+‘rtn,
4 4 2 8

n n In n T
a) x=—; 6) ——;—; B)——; N -——.
) x 8 ) 8 8 ) 8 ) 8
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369.

370.

371

37.

cos[£—2xj=l, 2x—-—75=i£+27rn, x=£+nn, x=T1n,
3 2 3 3 3
2
a) z. 6) O;E;n;ﬂ; B) L F) -E;O;E.
3 3 3 3 3 3

a) V16— x* sinx =0, |x|$4, x=4, x=-4, sinx=0, x=7n, n=01+1.

Orser: x=*x4x=7nn,n=0,%1...

6) V7x—x (2cosx~1)=0, 0<x<7, Tx—x*=0, x=0, x=7,
2cosx—-1=0, cosx:—l-, x=£, x:S—n,

2 3 3
OtBer: x = O—;-[- élr-7

a) (\/Ecosx—l)\/4xl—7x+3 =0, 4x°-Tx+320,

x2ﬂ=l, xs—}—, ﬁcosx—lzo, x=i-1-r-+2nnA
8 4 4

OrtBeT: x—lx—2 x:——’z,xz I +2nnn = £1;22;43...
4 4 4

6) (Zsinx—ﬁ)\/3x2—7x+4=0, I —Tx+420; x<I; ng,
2sinx—+/3 =0, sinx:g =23—"+2 nk; k= tLt2...

2 4
I -7x+4=0, x=1; x:;

4 2n

Orser: l;3 3+21rrk +2nk k=%1;42...
a) tgx—-2ctgx+1=0, tg’x-tgx-2=0,
tgx=-2, x=—aretg2+mn, tgx=1, x=%+nn;

t 5 1
6) 0 = 2tg'x-1gx-3=0,

2 cos™ X
tx—HS—z X = arct 3+1tk tgx =—1 x——£+1tk'
=Ty g5 T X =0 4
-5+7 1

B) 2ctgx—-31gx+5=0, 2ctg’ x+Sctgx~3=0, clgx = R

1
x =arcetg—+ mn, ctgx=-3, x =—arcctg3+nn .

- 1 , ,
18T L g clgx=dctgix+d, dctgixtoigr-3=0,
4 sin” x
ct x—_[+7——3~ x—arctvi+nn ctigx=-1 x——£+nn
& 8 4’ % ’ ’ 4 '
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373.a) 2cos? —+\/§cos—-0 coS— (2005—»+[)

cosi=0, £=—72£+1ck, x=7n+2nk,

2 2
cos—i f—=+—+2n:n X = +£—-+4n:n

2 2 6 3
6) 4cosz(x—E -3=0, co P =t£,

6 6 2

x—£= I + 27, x——+2nn x=2nn,

6 6 3

n 5w 2 T
x—gzt—— 2nn, x=mn+ 271N, x=—-3—+21rn, x=§+1m, xX=7n;

B) V3tg?3x-3tg3x =0, tg3x(\/§tg3x-—3)=0, tg3x=0,

3x = nn, x-ﬂ, tg3x-J_ 3x=-3-+1tn x-—§+7;n'

r) 4sin” ( —1{-1=0, sm(2x+£)=tl,
3 2

(2x+—§- 1)"—+1m x=(- 1)”%-%+lz”-,
PP T ) I r.m
e =G g x= () G

374.a) sin’ x - -sinx —31/5 =0, sinx =6, pelueHnH HeT,

12-42
2
'sinx=—~—2, x=(—l)’"'£+1r.k;

2 4

8—
6) cos’x— 3 cosXx — Zﬁ =0, cosx =4, He NOAXOAMT,

cosx:—-—i, x—+§£+2nn
2 6
375.a) sin2x =cos2x, tg2x =1, cos2x =0, 2x=—:{-+nn, x—%+£2"—
6) \Esin3x=cos3x, ctg3x=1/§ sin3x =0, 3x—-g+rm x=—%+%;

x x x x x T 2n
B sin—=\/§cos—, t, —=J3_, cos—20, —=—+7n, x=—+210;
) 2 2 g2 2 2 3 3

r) \/i?sinl7x=\/gcosl7x, tgl7x=\/37 cosl7x #0, l7x=§+1tn, x--SEi+71t—;-

376. a) 2sin® 2x — 5sin 2xcos 2x +cos? 2x =0 , 2tg? 2x~Stg2x+1=0, cos2x 0,
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7.

378.

379.

380.

S—Jﬁ 5- 1/_ L
4

t 2x—§—_—l—7 2x =arct +mn, x= -—arct
g 4 g XERHET T

6) 3sin’ 3x +10sin 3xcos3x+3cos” 3x =0, 2sin3xcos3x= 23 ,

~10£4100-4-3-3 _—10+8
6

31g23x+101g3x+3 =0, tglx= < ,tg3x=-3,

N . rk
x=%arctg(—3)+T tg3x= % x=%arctg(—é)+1;£,6x=(~—l)' 'arcsm§+?.
a) sin ——3cos —, cos ——l, cosﬁrd:l, —{=iﬁ+2nn, :iﬂ+4nn;

2 4 2 2 2 3 3

a) 5sin’ x—-14sin xcosx-3cos’ x =2,
3sin’ x-14sinxcosx—5cos’x =0, 3tgx—14tgx—~5=0, cos =0,

2x=7%=5, x=arctg5+ﬂks tgx:—?li—, x=-arctg%+1|:k;

tg
6) 3sin’ x—sinxcosx =2, sin’ x—sinxcosx—2cos’x =0, tg’ x—tgx—-2=0,
cosx#0, tgx=2, x=arctg2+mn, tgx=-1, x=——:-:-+1m;

B) 2co0s’ x —sin xcos x + 5sin’ x = 3, 2sin’ x ~sinxcosx—cos’ x=0,

2t x—tgx—1=0, cosx=0, tgx=1, x=%+nk, tgx=-—%, x=—arctg%+nk;

r) 4sin’ x—2sinxcosx =3, sin’x—2sinxcosx—3cos’x=0,

tg? x-2tgx-3=0, cosx#0, tgx=-1, x=—%+nk, gx =3, x=arctg3 + nk .

2) Jgsinxcosx+cos’x=0, cosx(\/gsinx+cosx)=0, cosx=0,

V3 1

x=%+‘n:n, 3sinx+cosx=0, \/gtgxz—l, tgx=T, x:—m6-+m1;

6) 2sin’ x—3sin xcosx +4cos’ x =4, 3sinxcosx=2-2cos’ x,

3sin xcosx = 2sin” x, sinx(3cosx—2sinx)=0, sinx=0, x=1n,

. 3
3cosx—2sinx=0, tgx:-:zi, cosx # 0, x=arctg3+nn,

a) 3sin’ 2x -2 =sin 2xcos2x, sin’ 2x—sin2xcos2x ~2cos’2x =0,
tg’ 2x—tg2x—-2=0, cos’2x =0, tg2x=2, 2x =arctg2+mn,
T mn

x=larctg2+ﬂ, tg2x=-1, 2x=-£+n:n, xX=——+—
2 2 4 8 2
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6) 2sin’ 4x —4—3sindxcosdx —4cos’ 4x =0, 2+ 2cos’ 4x -4 =3sin4xcos4x,

2sin’ 4x+ 3sin4xcos4x =0, s‘iln 4x(2sin4x +3cos4x)=0, sindx=0,

4x =7n, x:-zﬂ, 2sin4x +3cosd4x =0, 2tgd4x=-3, cos4x =0,

X = Ial'(:t3+nn
4 )

2 4

381. a) sin’ X ~3=2sin=cos>, 2sin’ >+ 2sin=cos~+3cos’ = =0,
2 2 2 2 2

SRR

2tg2—{+2tg£+3 =0, cos= #0,Te. peLCHHIA HET;
2 2 2
6) 35in2§+4c052—§=3+ﬁsin§cos§-, coszg—%/_}-sin—{cosgzo,

cos—{ cos—{—\/gsini =0, cos£=0, iv-=£+1tn, x=—3£+3nn,
3 3 3 ’ 3 3 2 2

X X X X x n b
cos-——x/gsm—:O, ctg—=+/3, sm—#0, —=—+7nn, x=—+35n.
3 3 &3 a 3773 6 72

382. a) sin(g + 2xJ + cos[g— 2Xj =0, cos2x+sin2x=0,

1g2x=—1, cos2x #0, 2x:—£+mz, x:~£+£”—;
4 8§ 2
0) 25in(n—3x)+cos(2n—3x)=0, 2sin3x +cos3x =0,

tg3x=—l, cos3x #0, 3x=—arctg—l—+nn, x=——1—arctgl+ .
2 2 3 2
383.a) cos(ﬁ—i ~3cof -2 =0, sin£+3cos£=0,
2 2 2 2 2

lg—;;=—3, cos%io, -;-:—:—arctg3x+nn, x ==2arctg3+2mn ;

0) ﬁsin[n—%)+sin(£-—§]=0, \[3-sin§+3cos§=0 s

2

tg%:— 3, cos%io, Xx=-n+3mn.

384. a) |sin xl = lcosx

. s
, sinx=x+cosx, tgx==I1, cosx#0, x=iz+nn;

6) [sin 2 = ’ﬁ cos 2x|, sin 2x = =3 cos2x, tg2x = +/3, cos2x =0,

m n TN
2x=i-§+ﬂ:n, x=t—+4+—

6 2

385. a) sin(Zx—E + cos[l—?’j£ - 2xJ =0, sin(2x —E) + COS(2X —EJ =0,
6 6 6 6
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tg - =-1, cos w-= 20, 2x—£=——+nn x=——1+ﬂ,
6 6 6 4 24 2

) sin(% + —;E] = \/3 cos(%’i —%} sin(%+ g] = \Ecos(itz— + %] ,

(
tgL£+£]=xE, cos| =+ = 20, £+£=£+nn, x=2nn.
2 3 2 3 2 3 3
386. a) sin® x ~5cosx =sin xcosx ~ Ssin x, sinx(sinx+5)—cosx(sinx+5)=0,
(sinx+5Xsinx——cosx)=0, sinx —cosx =0, x=—§+nn;

6) cos® x—7sinx +sinxcosx = 7cos x, cosx(cosx—7)+sinx(cosx—-7)=0,

{cos x—7)cosx +sinx) =0, cosx+sinx=0, x=—%+mr.
. 5 T (T 2 2
387. a) sin x+cos(§-—x]sm[5—x]—2ws x, tg°x+tgx—2=0, cosx=0,
b1
tgx =-2, x=—arctg2+nn, tgx=1, x=Z+nn;

6) sin’3x+3cos’ 3x - 4sin(-12-t- + 3x]cos(§ + 3x] =0,

sin® 3x +3cos? 3x+4sin3xcos3x =0, tg?3x+41g3x+3=0, cos3x=0,
n  nk i nk

tgdx=-1 x=—-—+—, tg3x=-3, x=——arctg3+—;

8 T Ty BT ATyt

B) sin’ x + 2sin(n— x)cosx —3cos*(2n ~ x) =0, tg? x+21gx-3=0,

cosx 20, tgx=-3, x=-arctg3+nn, tgx=1, x=%+nn;
. . .53
1) sin’(2n— 3x)+ Ssin(n - 3x)cos3x + 4sm2[—-§t- - 3x) =0,

g’ 3x+5tg3x+4 =0, tg3x=-4, 3x=-arctgd+mn, x=—é—arctg4+-n3£,

tg3x =-1, 3x—.——+r|:n x-—£+£{'-
4 12 3

388. a) 3sin® < 4 sin Zsin —n—-£)=2,sin25—+sin—x—cos—x-—2cos2x=0,
2 2 2 2 2 2 2

=-~arctg2+ mn, x =-2arctg2+ 2nn,

N =

2 X X X X
tge—+t ——2:0, cos—z0,tg—=-2,
£37e 2783

13
x=—+27n;

t: =1
g 2

=T,
4

k le

+7n
6) 2cos® = 3Sln( ——)cos 2n—3)+7sm ) =3,
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389.

390.

4sin® 2~ 3sin2cos=~cos’ = =0, 41g’ = -3tg=—1=0,
2 2 2 2 2 2

x x 3+5 X = T X 1
cos—#0, tg—=——=1, —=—+mn, x=—+2n, Ig—=——,
2 2 8 2 4 2 2 4

N |

1 !
=-—arctg—+an, x=-2arctg—+2nn;
4 4

. e | 7
B) 4cosz(~g+x1+ﬁs:n(7n—x)s1n(n+x)+ 3cos'(n+x)=3 R

J
sin x+ 3 sinxcos x =0, sinx(sinx+ 3cosx)=0, sinx=0, x=nn,

. T
smx+\/§cosx=0, tgx =—+3, cosx #0, x=——3—+nn;

r 3sin2(x——3‘;;)—2cos(§2£+chos(n+x)+25in2(x—1:)=2 5
cos’ x+2sinxcos x =0, cosx(cosx+25inx):0, cosx=0,

T . 1 1
x=5+ T, cosx+ 2sinx =0, tgx:—;, cosx =0, .tz—arctg—2—+nn.

a) 25inz(n+x)—5cos(g+x)+2:O, 2sin’ x+S5sinx+2 =0,

. ~5- .
sinx = 3 “£+nk;
6

. 1
— HE NMOAXO/HNT, SIN X = -—~2—, X = (— l)

6) 2coszx+5005(§-—xJ—4=0, 2sin’x~5sinx+2=0,

sinx = — HE [IOAXO/IHT, sinx:%, x=(—l)‘—z—+ nk ;
B) 2coszx+sin(12t——x)—]=0, 2cos’ x+cosx—1=0,
~-1-3 l
Cos X = -=-1, x=7n+2nk, cosx=—, x=i£+2nn;
4 2 3

r) 5-5sin(3(n - x))=cos*(n —3x), 5-5sin(3n—3x)=cos®3x,
sin? 3x—5sin3x+4 = 0, sin3x =4 — ne nogxoaur, sin3x =1,

3x=—7£+27cn, x2£+~2£’i.
2 6

3
a) 21g2 2x +3tg(n+2x)=0, 2tg’ 2x+31g2x =0,

tg2x(2tg2x+3):0, tg2x =0, 2x=mnn, x:%, tg2x:-—-;—,

3 1 3 mn
2x = -arctg—+nn, X =——arctg—+—
2 2 2 2

6) tg23x—60tg(§—3x)=0, tg® 3x - 61g3x =0, 1g3x(lg3x—6)=0,
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77

mn 1 nn
tg3x =0, x=—, tg3x =6, x=—arctgb+—.
8 30 8 3BT

x 3n x X x
391.a) 3tg’ =-2ctg] —+=|-1=0, 3tg* = +2tg—-1=0,
) 3tg > g(z 2) g 2 g2

' 1
tg—=——=-1 Ez——g—ﬂm, x=—£+2nn, tg£=l, x=2arctg§+2nn;

6) 3tg’ 4x—2ctg(—12i—4x)= 1, 3tg* 4x—2tg4x—1=0,

tgdx =1 x_"n—+'1t—n t4x——-]— _x—w—l-arc[gl_’.ﬂ
g 5 16 4’ g 3’ 4 3 4 .

392. a) tg(n+x)+2tg(12t-+x)+l =0, tgx-2ctgx+1=0,

tglx+tgx—2=0, tgx=-2, x=—arctg2+mn, tgx=1, x=-z—+7tn;

0) 2ctgx—3ctg(-72£-—x)+5:0, 2clgx=3tgx+5=0, 3tg’ x~5tgx—-2=0,

_5+425+44.3.2 547

1
= ,tgx=2, x=arctg2+mn, tgx =——,
6 6 g g g 3

tg x

1
X = ——arctg§+ nn.

393, a) sin’ x +cos’ 2x + cosz(32—7t + ZxJ +2cosxtgx =1,

sin® x+cos” 2x +sin® 2x +2sinx -1 =0, sin®x+2sinx =0, sin x(sinx+2)=0 ,

sinx =0, x=an;
2 . s n 2
0) 2cos® x —sin x—? +igxtg x+E =0, 2cos" x+cosx—-1=0,

-1- 1
I 3=—], x=7+7n, cosx=5, x=i§+2nn.

Cosx =

394.a) sin2x<-l, 2x e -7—n+21tn;£+21rn , X e —7—n+1tn;—n—+m1 ;
2 6 6 12 12

6) 3cosdx <1, cosdx < %, 4x e (arccos% +2mm2n — arccos%+ ZnnJ ,

1 1 mnn 1 1 xn
x €| —arccos—+—;———arccos—+—|;
4 3 22 4 3 2

n 2nn w 2mn

B) c053x>£, 3xe —£+2nn;£+2nn , x| -~—+—;—+—|;
2 6 6

18 3 18 3
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39s.

396.

397.

398.

X X 1 x 1 L1
r) 7sin—> -1, sin—>—-—, —&| —arcsin—+ 2nn;arcsin—+ w+ 27n |,
2 2 7 2 7 7

xX€e (— Zarcsin% +4nn;?2 arcsin%+ 2n +47m) .
. T 1 s ! !
a) sin| 2x—— [>—, 2x——¢e| arcsin—+ 2mn;  —arcsin— + 2mn |,
3/ 3 3 3 3
1 . lom 2n 1 1 )
X €| ~-arcsin - + — + 7N, ~— — —arcsin— + 7 | ;
2 3 6 3 2 3

6) cos i]:-—Jc <—J—E-, x——7£e £+2nn;7—n+2nh , xe(£+27m;21r+27m);
4 2 4 \ 4 4 2

B) CoS 3x—E >——l—, 3x~£er—arccos -l + 27n; arcco —l +2mn |,
6 4 6 |\ 4 4
T 1 1) 2mn n 1 1 2nn
x €| ~— ——arccos — — [+ ——;—+ —arccos —— |+ — |;
18 3 4 3 18 3 4 3
r) sin ﬁt——x)(—‘/——g-, sin x—-3—1£)>—-\/—5,
4 2 4
x—3—ne(—£+2nn;ﬁ+2m , x e —£+§£+2nn;i£+§£+2nn .
4 3 3 3 4 3 4
a) sin® x~6sinxcosx+5cos’ x>0, tg’x—6tgx+5>0, cosx=0,
tgx<l, tgx>5, xe(——;—+nn;-§+nn} (arctg5+rm;12t-+nnJ;
6) sin’ x—6sin xcosx +5cos’ x <0, tg’x-6tgx+5<0, tgxe(L5),

s
xe [-Z+ nn;arctg S + nn] .

. m
a) y=sinx++v-cos’x, cos’x20, x=3+nn,
Obaactp 3HaueHHit pyukumu: {~1; 1}.

6) y=cosx+v—sin’x, sinx =0, sinx=0, x=nn,
O6nactp 3Hauyeuuit pyHkwu: {—1; 1},

a) y=cos3x++cos’3x—1 =cos3x++~sin’x, sin>x20, sin-3x=0, x=

Ob6nacts 3HaueHHH pyHKUH: {—1; 1},

6) y =sin2x++sin?4x -1 =sin 2x +V—-cos’ 4x, cos*4x 20, cosdx =0,
T ma T mn {1/5 ﬁ}

>

2X=—+—, xX=—+ ik O6snacTs onpeencHusa QyHKHH: 5 ; >

4 277 38 22

nn

)
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§21. CuHyC U KOCUHYC CYyMMbI ap2yMeHmoe

J_J_lJ_J_

399, a) sin105° = sin(60° + 45°) = sin 60°cos45° + sin 45°cos60° = > 2 2

3 i

6) cos105° = cos(60° + 45°)= — 1 — Y- X2
22 22 4

400. a) sin(a+[3)—sin acosP=sinacosP +sinBcosa—sinacosP=sinBcosa;
fm 1. .m T . | I 3
6) sin| —+o |——sina =sin—coso + cos—sina ——sino = —cosa ;
3 2 3 3 2. 2

B) sin asinB+cos(o.+B)=sinasinB+cosacosB—sin asinf=cosacosP;

V2. 2 V2. 42

r) cos a+£)+—sma =———c0sa——sma+—sina=—2005a.
4 2 2 2 2 2

401. a) sin(a + B)+ sin(—a)cos(~[3) =sinacosf,

sin a.cos 3+ cosa. sin B = sin fcos o TOXIICCTBO HEBEPHO;

6) cos(o+p)+ sin(—(x)sin(—-B) =cosacosf,

cos(a + [3)+ sin(—-a)sin(—B) =cosacosP—sinasinf+sinasinP =cosacosp .
402. a) sin 74°cos 16° + cos 74°sin 16° = sin(74° + l6°) =sin90°=1;

N

>

6) €08 23°¢c0s22°—8in23°sin 22° = cos45° =

B) sin89°¢os1°+ cos89°sin1° = sin(89° + l°) =s8in90°=1;
r) cos178°cos2° —sin178°sin 2° = cos(178° + 2°) = —1.

rc) n 2

403.a) smzc—cosi+cos£sm—n—=sm r.xr = ;
5 20 5

=8in—=——
5 20 20 4 2

2n in 2n 5 2n S5n
6) cos—- cos—— —sin—sin— =cosf —+— |=cosn =—1;
7 7 7 7 7 7

n lim b 1l (o ln .
B) Sin —C0S —— + COS—Sin— =sin| —+— |=sint =0
12 12 12 12 [12 12)

2n T 2 i 2 @ T |1
r) cos—eos——sin—sin— = cos| — +— [=cos— = —.
15 5 15 5 15 5 3 2

ﬁ 1. (= .M T, [
404. a) —cosx +—sinx =§in| —~x |, sin—coSx +cos—sinx =§in} —+x |
2 2 3 3 3 3
0) lcosx—ﬁsinx=cos )c+E .
2 2 3

405. a) sin 5x cos 3x + cos Sxsin 3x = sin 8x, sin(5x + 3x) =sin8x;

6) cos5xcos3x —sin Sxsin3x = cos8x, cos(Sx + 3x) =cos8x;
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406.

407.

408.

409.

410.

B) sin 7xcos4x +cos 7xsin4x =sinl lx, sin(?x + 4x) =sinllx;

r) cos2xcosl2x—sin2xsinl2x =cosl4x.

a) sin2xcosx+cos2xsinx =1, sin3x=1, 3x—3+21tn x—%+2—;m-,
0) cos3xcos5x =sin3xsinSx, cos3xcos5x—sin3xsin5x=0,
cos8x =0, 8x=—+rm X = T nn.
2 16 8
. . | L |
a) sm6xcosx+cos6xsmx=—2—, sm7x=-2—,
m ; T Tk
=(-1j —+nk, x=(-1) —+—;
( y6 ( ) 42 17
0) coschos?x—sinstin?x=——3, cosl2x=—£,
12x = +-5—+27m x= +—51t—+££.
6 72 6
. 3 4
sinf=—, 0<t<— cost =—. A
5 5
) r V34 13 23 3 4f3+3
a) sin| — —sm—cost+smtcos—=——+——= — =
3 3 25 25 5 10 10
0) cos E+ ) —sin¢ = - B) sin £+tJ=cost=i;
2 2 5
r) cos —T£+t =cos—-cost—sm£smt—li—£~= 4—3‘/3—.
3 3 25 25 10
12
cost_—— —<t<n sinf=—.
2 13

1[125112[5

3
a) sin t+— —smt——+cost —————=

2 213 132 26
6) cost+3 J—sint—lz,
13

[2))

543 121 -5{3-12

B) COS t+ :costcos——-smtsm£=—————- ——=
6 13 2 132 26

T 5
r) sinf {+— |=~cosf =—
( 2) 13

cosa:-l—é-, cosB:i, 0<a<-7£,
17 5 2

T, 3 . 3
0<B<—, sina=—, sinf=—.
P 2 17 B
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84 315 77,
S1 + = Sln cosp+ Sln CcOS —_—t—_— =
%) sino+§)=sinacosp+sinfeosa = 5=+ Som =2

54 83 60-24 36
6)c + COs QL €O sinasinf=——-——==—u--—--=—,
) cos{ox +B) = coscxcosp - P=3 175" "% 8

411. sina=i, cosB:—l—S—, —E<a<n, E<[5<1t, cosa:—z, sin[i=§—.
S 17° 2 2 5 17

. . . 4( 15 8 3 84
sinlo. + ) = si osB+sinfcoso=— -—[+—t——|=——;
a) n( B) no.cosf+sinfcosa 5[ 17) 17( 5)

6) cos(a+B)=cosacosB—sinasinB=-:%

412, sina=—9—, sin[i:—ﬂ)—, 0<a<£, £<B<2n, cosa=ﬂ, cosﬁzi.
41 4] 2 2 41 41

2
a) sin(a+[i) sinacosp+sinfcosa = 2 52 9 40, 2+40 1519
41 41 41 41 16817

409 9 40 720
0) cosla+ cosacosp-sinasinf=——+ ——=—n,
) ( B) B- P 41 41 41 41 1681

413. a) sin75°cos 75° = —‘1; R

sin 75°cos 75° = %(sin 75°cos 75°+sin 75°cos 75°) = —;-sin 150° = —;—sin 30°= % ;

B

6) cos 75°—sin’ 75° ~sin 75°sin 75° = cos(75° + 75°) = cos 150° = —cos 30° = — 5

B) sin105°cos105° = —% , sin105°cos105° = —%—(s_in 105°cos105° +

. . 1. 1
+sin105°cos105°) =sin 210° = —Esm 30° = ——4— 4
1) cos® 75°+sin’75°=1,
414, a) sin2x =2sinxcosx, sin2x = sin(x+ x)= sin xcosx +sinxcosx =2sinxcos x;
6) cos2x=cos’ x—sin’ x, cos2x =Cos{x + x)=CosxCOSx —sinxsinx = cos’ x—sin> x .
415. a) sinfo.— B) =sinacosB—cosasinf,
sin(o. ~B)=sin acos(—B)+ cosal sin(—- )— sinacosP-sinBcosa ;
6) cos(a - ) cosacosPf+sinasinf,
_cos(a + (— ﬁ)) =C0s acos(—— B) sina sm(— B) = COSQ cosB +sinasinf .
V2

. 2 .M. 7
416. a) —2—smx+—é—co'sx=l, sm:smx+cos—cosx= 1,

cO: x—E- =1, x——“—=21tn, x=£+21m;
4 4 4

6 —4113
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6) simx+cosx=1, sin(x+£—)=—-—

(-t Y () L
x+4—( l)‘4+nn,x (l) y 4+1cn,

1. n Lm
B) —cosx——sinx =1, cos—cosx—sin—sinx =1,
2 2 6 6

x+£=2nn, x=—£+2nn;
6 6

1)) J.’Tcosx—sinle, —icosx—lsinx=—l—,
2 2 2

x+£=t£+2nn, x=t=-Zi2mm.
6 3 3 6

. | R 1
417. a) smxcos3x+cosxsin3x>5, sm4x>§-,

i 5n T nn St mn
dxe| —+2mn;—+2nn |, X€| ==+ —;—+~—1;
6 6 24 224 2

1
0) cos2xcos5x —sin2xsinSx < —%, cosTx < —;,

1
Tx € (n - arccos?:- +21n T+ arccos-g + ZTIH) ,

n 1 Il 2mn n ) 1 2nmn
X €| ==—arccos— + ——;—+ —arccos—+ — | ;
7 7 3 7 7 1 3 7

. X , X 2, 3x 2
B) SINXCOS—+ cosxsin—<——, sin— < —-—,
2 2 7 2 7

x .2 .2
— €| - n+arcsin—+ 2nn;—arcsin—+ 271n |,
2 7 7

2r 2 .2 4mn 2 . 2 4nn
X €| —=—+=arcsin— + —;~—arcsin— +—— | ;
. 3 3 7 3 3 7 3

V2 3x W2

x x .x . x
r) COS—COS——sin—Sin—> —, C0§——> —,

2 4 2
3x n T n 8mn m 8mn
—€|-—+2nm—+2nn ), x€|-—+——;—+— 1.
4 4 4 3 3 3

§22. CuHyc u KOCUHYC pa3HOCMU ap2yMeHmos
418. a) sin(60° - B) =sin 60°cosP - cos60°sinf = —?—cosﬁ ——;-sin B;

6) cos(p - 30°)= cosPBcos30°+ sinf3sin 30° = iz—?’—cosB + —;-sin B;
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419,

420.

421.

422.

423.

B) sin(o. —30°) = sin a.cos 30° —sin30°cos & = ———zlsin a +’—_;—cosa ;
. . 1 3.
r) cos(60°~ o) = cos 60° cos o + sin 60°sin o =-£cos o+ —2-—sm a.

. [5n 1 . 5n . St 1
a) sinl ——a |——coso =sIn—COS QL —SIN L COS— ~ —COS QL =
6 2 6 6 2

3. 1 3.
=—C0SOL+—SINaA——COosa =——SIna ,
2 2
0) ﬁcosa—Zcos(a—lg—]=J?:cosa—2cosacos%—-25inasin—g=—sina;
3. St) V3 L
B) —sina +¢os| & —— [=—sin a. + cos o cos— + sin a.sin— = —cos a ;
2 3 2 3 3 2

r) ﬁsin(a—l:—]—sina =ﬁsinacos%—ﬁcosasin-}—sina =—cosa.

a) cos (o~ ) — cos a cos f = cos & cos  ~ sin @ sin B — cos « cos B =sin a sin P;
6) sin (o + B) + sin (o — B) =sin a cos B +sin B cos a + sin a cos B —sin B cos & =
=2 sin « cos B;

B) sin o cos B — sin (ot - B) = sin & cos B — sin & cos P + sin B cos o = sin f cos a;

r) cos (a— ) — cos (o + B) = cos a cos B + sin o sin B — cos o cos B + sin o sin § =
=2 sin ¢ sin B.

a) c0s36°cos 24° —sin 36°sin24° = cos(36° + 24°) = cos 60° =% ;
6) c0536°c0s24° —sin 36°sin 24° = cos(36° + 24°) =¢0s60° = % ;
B) sin63°cos27° + cos63°sin 27° = sin(63° + 27°) =sin90°=1,
1

r) sin51°c0521°—c0551°sin21°=sin(51°~—21°)=—2~.

Sn 3n . 5n . 3¢ (
a) COS——COS— +Sin—S§in — = CO§| —= —— [=cos— =~}

8 8 8 8 8 8 4

5n3n)cnﬁ
2

>

. 2n T 2n . . (2r m ., T Jg
0) sin—cos--+ cos—-sin — =sin} — + — [=sin— =
15 5 15 5 15 5 3

T T, T . T . fm =n n 1
B) COS—COS— —sSin—Sin— =i} — - — |=cos—=—
12 4 12 4 12 4 3 2

. T m T, . ({n T . T
) sm—lzcosz—cos—sm—=sm ———=—sin—==-

127 4 12 4 6 2

3 1 . (m ] . T T, . (n )
a) ——C0S$X ——sinx =sin| «——x |, sin—cos x —cosx—sinx =sin| ——x |;
2 2 3 3 3 3

1 3. T T LT e
6) —cosx+-—sinx =cos —— x|, cOS—cCosx +sin—sinx =cos| ——x |.
2 2 3 3 3 3
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424. a) cos(a )+ sin(—a )sin B = cos o cosf ,
cosocosf +sinasinfB ~sinasinP =cosacosp;

0) sin(30° - or.)— cos(60° - ov.) =—3sina,
sin 30°cos o — sin o cos 30° — cos60° cos a. —sin 60°sin a =

1 3. 1 3. .
=—¢os0 ———Sino — —coso ———sina =—y3sina ;
2 2 2 2

B) sin{a—B)— cosasin(B) = sin awcos B,
sina.cosP —sinBcosa+sinfcosa =sinacosp;
r) sin(30° ~a)+sin{30°+a)=cosa,

1 3. 1 3.
Ecosa——smo.+—cosa+—2—smo.= cosa.

425. a) sin{o - B)-sin(a + B)= —2cosasinf,
sin acosP —sinBcosa —sinacosP —sinfcosa = —2cosasinf;
6) cos{a—B)+ cos(a+B)=2cosacosp,
cosacosP+sinasinPB+cosacosP—sinasinP =2cosacosf .

426. a) cosb6xcosSx +sinbxsinSx =-1, cos(6x - 5x)= -1, cosx=-I, x=n+2nn;

6) sin3xcosSx—sin5xc053x=%, sin(3x—5x)=—;—, sin2x=—%,
we () Zank, x=() L

JEJ:T V21_V6-+2

427. ) sin15° =sin(45° - 30°)__£__2__73=__7:_;

6)cos15° = cos(45° - 30°) = ~—
B) sin15°cos15° = -;—(sin(15°+ 15°)) = —sin 30° =%;

r) cos’15°—sin?15° = cos(15° +15°)=

428. a) OneyaTtka B yCNIOBHH!
sin 77°cos 17° —sin 13°cos 73° = sin 77°cos 17° — cos 77°sin 1 7° =

V3

=sin(77°-17°) =sin 60° = o

6) cos125°cos5°+sin55°c0s85° = —c0s55°c0s5° +5in55°¢0s5° = —¢c0s60° = ——;— .

429. 2) sin £+t cos(ﬁ—t}+sin(2+t sin —Ti—t =
6 3 3 3
(m T L N e .o m
sinf —+1 fcos| ——¢ [+s8in| ——¢|sinf ——¢ |=cos“ ff —=—¢ |+sin’|—=t|=1;
(6 ) (3 J (3 ) (3 ) (3 ) (3 )
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85

s T T S5n
6) cos) —+1 |cos| — —t |—cos| ——t |cOs —+t1=
4 12 4 12

T L . (n ) bid . (n b1 ) .1
=cos| ——f |sin| ——¢ |~sin| —~¢ |co§| ——¢|=8in ——f——+1 |=sin—=—,
12 4 12 4 \ 4 12 6 2
430. ) €0s105°c0s 55° +5in 105°c0os85°  sin15°¢c0s5° + cos15°sin15°
’ $in95°¢c0s 5° — c0s95°sin 185° cos® 5° —sin’ 5°
—sinl10°
_sin 0 ——1g10°;
cos10°
sin 25°¢055°—c0s25°cos85° sin(25° - 5°) sin 20° 1@ 20°
c05375°c0s5° —sin15°5in365°  cos15°cos5° —sin15°sin 5°  cos20° £

431. a)

432.

433.

sin(o. + B)— cosasinf _ sinacosf3
sin(a - [3)+ cosasinfB  sinacosf

:1’

sin{o. — B) + 2 cos o sin _ sin(a+B) _

0 2cosacosf— cos(a - B) cosfou + B)

cos(a + B) +sinasin _ cosacosf
cos(a - [3) —-sinasinf}  cosacosp
cos(at B) +2sinasinf

2sinocosB—sin(oa—p) =ctg(a+p).

. 5 = 1
Sinf=—, ~ <t <A|, COSt=m—,
13° 2 13

a) sin(ﬁ—tJ—smgcost—cos?smt ——£-l—2———-—

3 2 13

bid . 5 . (m . T T,
0) cos t———)=smt =—/B) Sin| ——¢ | =sin—C0S¢ —COS—sint! = COS¢! =—— ;
13 2 2 2 13

50312

2

r) cos| — -t
) 3

= 00§ = COS ! +SiN —sinf = ——
3 3 213

3 3n
cost=—, —<t<2x

tg(a+B);

1
2

n) 112 35 _

2

13
25

5
13

13

5 2
. T . T . 43
a) sin| f —— | =8IiN{COS— —$IN—CO§ ! = ————w = —— = —
5 6 6 52
. 3n . 3n . 3m 3
0) sin| { —— | =sin¢ COS— — $iN —COS# = COSt =— ;
2 2 2 5

( 3n 3t ., . 3m .
B) costt——z—— =costcos~i—+smtsm7=—smt——~

n V3
r) co -2 | = cost cos = +sin sin— = cost ~= +sin  —
5 6 6 2

1
2

~1243-5 5

26

26

10

343

4v3+3

4]

12

3J§~4

10
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4 15 ’
434. sina. =—, cosff=~-—, Lcax A, £<ﬁ< T
5 17 2 2
. 4 15 8 3 -60+24 36
- s sinfcoso =——-— ——-—=———-:——-—;
a) sm(a B) inacosP —sinf TRETAr 25 a5

315 48 71

6 -B)= +sinfisina = .
)cos(a B) cosacosf3 Bsina T AT 85

435. smB———E, cosa:—i, 1<B<£[-, cosB:—i, sing=—=, —=<0a<n
13 2 13 5 2
. 35 12 4 —15—48 _ 63
a) sin{a - sinacosp-sinfcosag =—= ——— — = ———
) ( B) psinp 513 135 65 65’

20 36 16

6) cosla —B)=cosacosf} +sinasin —_——— —_—
) cos(a—p) B P 5

\Ecosa—2cos(§~aj

ZSm( ) \/_sma

\Ecosa—ﬁcosa—ﬁsina 2sma
~V2tga;

cosa. + 3sina—ﬁsina cosa

=2y a,

436. a)

cosa—2 cos(E + QJ
2sm[— —+ (x] \/_sm a

cosa—cosa+v3sina _ﬁsina__ﬁtga

3sina

=_J-3_lgas

6)

, n LT
2smacosE—25mgcosa~

1
437. a) ﬁcos(%—xj—cosx =—2—, cosx+ sinx—cosx=—2— s

:(—l)‘£+ﬂk;

V3 x 3

0) s/fsx (£—£J+sm—=——3—, cos———sm—-—+s: n—=—,
4 2 2 2 2 2
J_

cosi——-———:;—, i—+ +2nn, x= +41'tn
2 2 2 3

. i
sinx=—, x
2

438. a) £sin)r—-—"/--i—cosx=l, sin x—E- =],x-—-T—[=£+2nn, x=-§£.+2nn;
2 4 4 2 4
2

6) sinx-cosx =1, sin x-—f—) s
4 2
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x—Ez(—l)"£+27cn, x=(—l)"£+£+27tn;
4 4 4 4
\E 1. T n b1

B) —cosx+—sinx=1, cosf x—— |=1, x——=2mn, x=—+2mn;
2 2 6 6

b m T
X——=*—+2mn, x=ft—+—+2nn.
6 3 3 6

r ﬁcosx+sinx= 1, cos[x—-g) =%‘

439. a) sin Sxcos3x ~cosSxin3x > % sin2x > —;— s

T 5 1
2x e 1+2nn;—r—[-+2nn . xe(—n—+nn;5—r+m ;
6 6 W12 12
x . .X 2 X 2
6) cosxcos—+sinxsin—<—-=, cos=<-—,
2 2 7

2 7

X 2 2
— €| T —arccos— + 27n; T — arccos— + 2mn |,
2 7 7

X e [Zn -2 arccos% +dmmn2r -2 arccos% + 4nn) ;

.Xx X x .x 1 (x x 1 x 1
B) Sin—COS— —CO§—~8in—< —, sinf ———|<—, sin—> ——,
4 2 4 2 3 2 3 4 3

x ! !
— €| —arcsin—+ 27, T+ arcsin — + 27n |,
4 3 3

1
xe (~ 4arcsin—;- +8mmdn+ 4 arcsin-3— + 81tn] ;

3

r) sin2xsin5x +¢os 2xcos Sx > —-2i, cos3x > ——2~ s

5n 5n Sn 2nn Sm 2an
3xe|~—+2mn;—+2nn|, x| —— i
6 6 18 3 18 3

§23. TaHzeHC CYMMbI U pa3HoOCcmMu ap2yMeHmoe

V3

1

440. ) 1g15° = tg(45°—30°) = (45" -1g30° 3 .
I+1gds5°1g30° 3
+_
3
3
1g45°+1g30° T3
6) tg75° = tg(45° +30°)= = ;
I-1g45°1g30° V3
3

o o
8) 1g105° = g~ 60° + 45°) = OO F 8457 _ V3ol
1-tg60°tg45° |43
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V3
1-X-
1) tg165° = tg—150=—— 3
5
1+—
3
441.2) Mztg“o:_]; 1_—_t§7_0__tg6_5=ctgl350=_
1-tg25°tg20° tg 70° + tg 65°
tg9°+tg 51 =tg60°=1/§; r 1+tg54°tg9 —ctgase=1.
1-tg9°tg5l® tg54°—tg9°
T 2 T I-tga 1 3 1
442.a) tg| ——a |, tgo ==, tg| ——a |= ==
)3[4 )g 3 g[4 )l+tga 35 s
T 4 1/5
tga+tg— - +—
0) 1ga=i, tg[owlt-): 3.3 3 =]2+5‘/§;
5 15-443

l—tgatg% 1_%.

w|G

B) ctgcnt—i tg lt-+0L =-ct a———i'
3’ 5 g 3’

T 8 \/5
8 ( ) BeT®Y 573 _24-53
) ctga=-5-, tga-——|= = = .
6 l+tg0.tgE 1+§_.£ 15+8‘/§
3 53
a3 ga=1, gp=Li;
. g 2’ g 39
1.1
t
a) tg(a+p)= gottgp 2 3 5 6_,.
1-tgotgP l——l 6
6
. 11
g8 3 16 1
6) tg(a—ﬁ)=8 ]3=g'7=7-
14—
6
444, ga=2 g —+p|=-3, -—ctgh=-3 tgB =
* 5’ g 2 s g b g _3,

2.1

tgo+t 3 1s 11

) tgla+p)=E21EP 3 23 ;
1-

l—tguth 1513 13
15
21
tfga—t 15 1
6) tgle—p)=—2 g _5 3_115_ 1
1+igaigh 142 1517 17

15
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89

tg2,22+tg0,92

445. a =1g(2,22+0,92})=1g3,14;
)l—tg2,22-tg0,92 g( ) £
6) BLAT 8069 _ 147 0,69)=1g078.
1+1g1,47-t20,69
446.2) JBXHIBX tg4x_1 dx=Zimn x= L 0.
1-tgxtg3x 4 16 4
6) BX 83X _ ;o xR
1 +tg5xtg3x 3 6 2
447. a) tg 0—2]23, M=3’ tga—1=3+3tga, 2tga=-4, tga=-2;
4 l+tga ]

n 1 tg(1+1 1 2 3
0)tga+—|=~—, , Stga+S5=1l-tga, tgaa ===, ctgQt = —— .
)g( 4] S 1-tga 500 B ROy CBEE T

tga+tgp

448.a) tga =3, tgla +B)=1,
) tg glotB)=1, =05

=1, 3+tgB=1-31tgp, tgﬁ:—-lz-,

6 tga=,tda-p)=2,- 2280y 15, 24210, Stgh=-2, tgp=-<.

‘l+tgatgP 4

449, sina:—-l—z, 1t<(1<2£, cosa=—i, tg(:t:2
13 13 5

5
12 I
-1 <=~
6)tg(a—3J g _5_12_11..5_='7
4) l+tga 1+ 5 7 7
5
450.cosa=z, 0<a<—n-, sina=i, tga:i;
5 2 5 3

( nJ tga+\/— 3+J§ 4+3J§

a) tgl o +— = .

3 I—J_tgu _4 3
ﬁ

VB 4319 48+253

Gi-4 33-12 39

. 4 '
_n] g -3 5_‘/5 3 4-33
3 ]+J_tga 3 3+4J— 3443

6) tg(a
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I T T
=g —+a+——a

T s 8 8
l-tg —+a|tg ——a
{5 el -<)

tg(45° + a)— tga

451. a)

tg = +o|+tg = —a
®3 &3 / L.
g7 =1

-—-tg(45°+a—a):tg45°= l.

1+tg{45°+a)igo
452.2) B9 _ (5o _a), tglase—a)= 12 8Y
I+tga I+ iga

tgo +tgp + tgo—1gf _

tgla+p)  tgla—p)
tga+tgp . tgo—tgf
tgla+p)  telo-p)

s

=l-tgatgB+l+tgatgf=2.

453. a) tg(%—?—x}+tgx = lg(%—x}tgx—l,

t 1 y 52 2 _
lgx+l o o tgx+l @ x+l _tglrtigx—tge+l

tgx—1,
tgx—1 tgx—1 tgx—1 tgx—1
6) tg(a+£]—tga=1+tg(£+a]tga,
4 4
tgo+1 tgo = —tga+igia+tga+l l-tga+ig’o+tga
1-tga I-tga I-tga .

o+l g’ a+l

l-tga l-tgo

454.a)tg (a+ B)-(tga+igP)=tg(a +P) g atg P,
tgo+igf+ig’atgf-tgf+tgatg’ P gl atgP+igatg’p
l-tgatgfP - l-tga
6)tg(a—B)—(tga—ﬂth)=tg(B+a)—lg’ath,
tga—tgph lgaligtg(;ti%+lgﬁ+tgatg B:tg(ﬁ—a)lgatgﬁ.

455. a) @=l, lg[i—,\‘)=l, x——n—:—zr—+ﬂ:n, x=—1—1—+'rtn;
1+431gx 3 3 4 12

i
tg——tg2x
g4 g

=igatgpiglo+B);

0) =43, tg(Zx—%)z—\/g, 2x—§—=—-§+nn, Xm0

lgg-lg2x+l 15 2

456. lg2x=lg(x+x)= Ztgx

l—g*x

457. a-PB=
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t 1
) 8B, tga=tg(l3+£]= eb+1,
1-tgp 4) 1-1gp
tga—1 n) tga-I
6 =tgP, tgB=tgl a——|= .
)tga+1 gb. 2P g( 4] l+tga
45, Bo-P)-tga+wp _tgB-a)igartgp -
tglo -B)tgB tg(o - B)tgp
T
12— +tgx
459, —3—— <1
l—tg—TEtgx
5
b s T T n T
a)tgl x+— <, x+—e|-=+mm—+mn}, xe|-—+m,—+nn|;
5 5 2 4 10 20
6) tg3x-1 >1, tg 3x——TE- >1, 3x—£e —E+nn;£+nn
tgl3x+1 4 4 \ 4 2

T M TN
xe(-—+—;—+—].

560.yl=3x+l; y2=6—2x
tg y; = 3 — TaHreHc yriaa Haknoua 1-oi npaMoi;
tg y; = -2 — TAHreHC yria HAKIOHa 2-0ii NpaMoii;
yy=arctg 3
yy = -—arctg 2
yi—y;=arctg 3 + arctg 2

3+2
el -y)==

6 .
In
B (e ) =T-

461. tgéKBC=%, LKBC=arctg—;- — cM. puc. 144

£LBKC=90°- ZKBC
ZKOC = 180° - 45° - 90° + ZKBC =45° + ZKBC.

1+l

N

=2-2=3
2

s

tg £LKOC = tg(45° + arctg %J =

2
tg LKOC =arctg3.
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sin2t . . . . sin 6¢
—sinf = 2sint ~sinf =sin¢ ; 6) 5
cost cos” 3t

B) cos’ f — cos 2¢ = cos® £ — cos’ £ + sin® £ = sin’ t

462. a) =2tg3t;
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cos 2t . (cost —sin tXcost +sin t) .
———-sint = - —sint =cos’.
cost —-sint cosf —sin¢
40° 0° .
463.2) 54 5 05200 ; 6) —0580% o400 —sin40°;

sin 20° cos 40° + sin 40°

: o . o H] o 21Qo
sin 100 ~ sin50°; r c0s36°+sin"18° _cos 18 = coslg° .
2cos50° cos18° cos18°

1
464. a) 2sin15°cos15° =sin30° = E;

6) (cos75° —sin 75°)2 =1-2sin75°cos 75° =1 -sin150° =

V3

B) cos’15°—sin’ 15° = cos 30° ==

r) (cos15° +sin15°Y =1+25in15°c0515°=%

465. a) 25in£cos£zsin£=£; 0) sinzcos£+l:—z+—l-= ‘EH ;
8 8 4 2 8 8§ 4 2 4 4
o T ) n 2 V2 T .m V2 .
B) COS" — —~sin° —=c0S—=——: ) — —| cos—+sin— | =—~——1—-sin—= -1
8 8 4 2 2 8 8 2
o tg—
466.3)—2—t§-:~5—=tg30°=£; 6) LS
1-tg*15° 3 2 2 8 2.
1-1g° —
7
2tg —~
tg 75° 3
B)——~gz—=—tg£=—w/§; r)———6—=—tg150°=—£.
I —tg” 75° 102 3
g ——1
6
467. a) sinicosﬁzml-sinx, lsinx:sinicosi;
2 2 2 2 2 2
0) coszi—sinzizcosi, cos—-cos £-sm i
4 4 2 2 4 4’
B) sin 2xc052x=%sin 4x, %sin 4x =sin2xcos2x ;
r) coszi—sinz—{:cosx, cosx = cos? > —sin? =,
2 2 2 2
468. a) cos (20 + 2) = cos” (o + B) — sin® (a + B),
cos (2o + 2B) = cos 2(o. + B) = cos? (ot + P) — sin? (a + P);
6) sin (20 + 23) = 2 sin (@ + B) cos (a + B),
sin (2a + 2p) =sin 2 (& + B) =2 sin (a0 + B) cos (o + P).
2tg(a+p) 2tg{a+p)

469. a) tg(20+2B) = 7 tg(20 + 2B) = tg 2(a + B) =

1-tg*(o+p I-1g* (o +PB)’
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2tg(%+%} ' 2tg[%+%]
6) tg(‘“’B):—————-,tg(a+B)=tgz[E+EJ=_______'
ofa B 2 2 o fa PB
I-tg| -+ 1-tg?| =+ =
2 2 2 2
470. sint=—§-, £<t<n, cost=—£, tgt=-5—(-l_3 :__5_;
: 13° 2 ) 13 130 12 12
a) sin2t=25intcost=2--§—- --1-2- =_.!_2£;
13 13 169
6) cosZt=coszt—sinlt=1—4i—_2_5_=__1.12;
169 169 169
2.(__5,)
B) tgzt: Ztg: = 12 =__5--1;4i=_.l_2_9;
1-tg’t l_g 6 119 119
144
r ctg2t=_l_=.._lﬁ.
tg 2t 120
4
471, cosx =—, 0<x<£, sinx'=i, tgx:._?i, ctgx:i;
5 2 5 4 3
4 2
a) sin2x=2-—-'—=—4; 6) c052x=—1—§-——9—=—7—;
55 25 25 25 25
3
2tgx 2 316 24
B)tg2x=——"—=—% = . _—=— r) ctg2x = —
)8 1-g’x .9 27 7 ) cte
16
- ZSm%(cos—J
472.9) — = t —tgl;
2cos’ — 2cos’ — 2
2 2
2 t e 2 t
cos’ ——sin® —
6) cos! = 2 2 =c0s-t——sini;
t .t t . 2 2
cos—+sin—  ¢os— +sin—
2 2 2° 2
sin 4¢ _ 2sin 2t cos 2t = 2sin2t;
cos 2t cos2t
cos2t—sin2t €0s 2t —sin 2t _ 1
cos4t (sin2¢ —cos2t)cos 2t +sin2t)  cos2t +sin2t

sin2¢—2sint _ 2sin t{cost 1)
cost~1 cost—1

473. a) =2sint;

cos2t —cos’t cos’t—sin’t—cos’t
6) = =-1;

1-cos’t sin’t
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. . cos!
B) sin2tctgs —1=2sintcost———1=2cos’ t —1=cos2!;
sint
. 1 .
n (tgt +ctgt)sm 2t =—————2sintcost =2 .
sinfcost
2 2 . 2 2 sin 2t
474, a) = =sin2¢;0) = = =—tg2f.
gt +ctgt 1 tgr~ctgr —cos2(  —cos2t
sinfcos! sinfcost
475. a) (1 — tg? 1) cos® t = cos® t —sin® £ = cos 21;
T+! ) T ! . !
6) 2cos’ —— —2sin’ =2cos| —+— |= -2sin—.
4 4 2 2 2
476. a) (sin ¢t —cos £)* = 1 —sin 2¢, sin® r—2sin ¢ cos £ + cos® £ =1 — sin 21;
6) 2c0s? t=1+cos 2t, | + cos 21 =sin® ¢ + cos’ ¢ —sin® ¢ + cos? 1 = 2cos’ 1;
B) (sin f + cos £)* = 1 + sin 2¢, sin® ¢ + 2sin £ cos £ + cos® £ = 1 + sin 2#;
r) 2sin® t=1—cos 2¢, 1 — cos 2¢ = sin’ { + cos’ { — cos® ¢ + sin® ¢ = 2sin® /.
477. a) cos® f—sin* £ = cos 2,
cos 2t =(cos’ 1 —sin’ £) - 1 =(cos® ¢ — sin® £) (cos’ 1 + sin’ £) = cos’ 1 —sin*
. 1.
6) cos't + sm“t=1—5s1n22t ,
4 i 4 s 2 2 2 2,8 (. 2 2 1., 1.,
€os t+sin” t+ 2sin” tcos” £ — 2sin” £ cos t=(sm t +cos t)2 —-2—sm ZI:I—Esm' 2.

478. a) ctg - sin 2f = ctg ¢ cos 2,
cost —2sin’ fcost _ cosl(cosz t —sin? 1) _ costcos2t

- - - =ctgrcos2t;
sint sint sin ¢
0)sin 2t —tgt=cos 2t tgt,
2sintcos’t—sins {cos’ £ ~sin’ t)sint cos 2¢sin !/
= = =cos2/tge.

cost cost cos!
479.a)sin 2x— 2 cosx =0

200sx=(sinx—l)=0, cosx =0, x=§+nn, sinx =1, x=§+2nn;

©) 2 sinx = sin 2x, 2 sin (cosx— 1) =0,
sinx=0,cosx=1,x=mn,x=2nn,
B) sin 2x —sinx =0, sinx (2cos x— 1)=0,sinx (2 cos x— 1) =0,

1
sinx=0, x=mn, cOSXx=-—, x=i£+2nn;
2 3
r)sin2x—cosx=0,cosx (2sinx—1)=0,cosx=0,
T . 1
x=£+nn, sinx =—, x=(-l)"£+7tk.
2 2 6
480.a)sinxcosx=1,
| 1 . | .
—sinxcosx=—, sin2x=—, 2x=(—1) l[—+27m, x=(—1)’£+nn,
2 2 2 6 12

sin 2x = 2, pelueHMii HeT;
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6) sindxcosdx = % ,

sin8x =1, 8x=£+nn, x=i+fﬁ;
2 1 8
B) coszi—sin1£=l,
3 3 2
005'2—x=—1-, -z£=i-1—t-+2n:n, x=i-1-t—+3nn;
3 2 3 3 2

. 1
r) smzx—cos’x=-2-,

cost:—l, 2x=i2—n+2nn, x=i£+nn.
2 3 3

481.a)cos?.x+3sinx=1,
1—25in2x+3sinx=1,5inx(25inx—-3)=0,sinx=0,x=1tn;
0) sin® x =—cos 2x,
sin?x+1-2sin’ x=0, sinx=1, sinx=x%l, x=§+rm;
n)c052x=c0522x,2c0522x—1—coszx=0,cos22x=l,cosx=l,x=rcn;

. . . . am
r) 2cos2x = 2sin’x, 1-2sin? x =2sin’x, sinx=+— x=(-1) '-6—+7tn;

1
2
482.a) sin11°15'cos11°15'cos 22°30'cos 45° =

= -;-sin 22°30'cos 22°30'cos 45° = %sin 90° = é— ;

. T n T T 1. xn 1
6) sin— cO0S—CO§ —COS— = —Sin— = —- .
48 48 24 12 8 6 16

483.2) 1 +-cos 40° +.c0580° tg40° = 2.cos2 40° + cos 40°
sin 80° + sin 40° sin 40°(2 cos40° + l)

1-cos 25° + cos 50° o_  2c0s’25°—cos25°
sin50° —sin25° ~ 25in 25°¢0s 25° —sin 25°

_ 0825° 2¢0s25°~1

" §in25° 2c0s25° 1

tg 40° = tg40°ctg40° =1;

6) ~1g25°=

—tg65° = ctg 25° — tg 25° = tg 65° ~ tg 65° =0 .

484. tgx=-3-, n<x<11£, cosx:—i, sinx:—z;
4 2 5 5

4
a) sin2x=2-2-—=£; 6) cost:coszx—sin2x=E—~?—=i;
4 5 25 25 25 25
24 25 24 7
B) tg2x=—-—="— r) ctg2x=—.
) '8 25 7 7 ) ctg 24
4
485. ctgx:—i, 3'—n<)c<21r, tgx=—i, cosx =—, sinx:—i;
32 ' 45 5 5
4
a) sin2x=-2-—-i=—gi; 6) cos2x=coszx——sin2x=—l—6——i=l'

55 25 25 25 25
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24 25 24 7
B) tg2x=—-—-—=——1,; r) ctg2x =——
) 18 25 7 7 ) ctg 24
486. a) —.——C(—)S—z—t—.—2——=ctg(ﬂ+t)—l »
sintcos¢ +sin’ ¢
' cos2t : =c°St__Smt=ctgt—l=ctg(n+t)—];
sint(cos? +sint) sint
6) (ctg —tgt)sin 2t = 2 cos 21,
if)—s—t25intcos't—-S—ly—Zsim‘cost=200521'—25inzt=20052t.
sint cost

sin 21 — 2sin| = —¢ .
_ 2cost(smt - 1) _

487. a) =-2ctgt, ———j - =-2ctgt;
cos(ﬂ—t)—Zsinzt —sm t(smt -1
2

1—cos 2t + sin 2t n
6) ————tg| ——1 =1,
1+ cos 2t +sin 2¢

8

2
2sin® 2t + sin 2¢ , _ 2sin t(sinz + cost)
2cos’ t+sin 2t 2cosf(sint +cost)

ctgt=1.

488. a) sin2a =?1;- R

sin’ o +cos® a =1~ 2sin? acosza=l—2-—1—=l—7;
36 18

. 4
6) sm"a+cos4a=-—2, E<ou<w:,
50 2

. 4 . . .
1—251n2acosza=—9, smzacosza=—l——, smacosa=—i, sm2a=——]—.
50 100 10 5

489. a) sin 3x = 3sin x — 4sin’ x,
sin 3x =sin (x + 2x) =sinx cos 2x + sin 2x cos x =
= gin x — 2sin® x + 2sin x — 2sin® x = 3 sin x - 4sin’ x.
6) cos 3x = 4cos’ x — 3cos x,
cos (x + 2x) = cos x cos 2x — sin x sin 2x = 2cos’ x — cos x — 2 cos x sin x =
= 2c0s® x — cos x - 2¢0s x + 2cos’ x = 4cos® x — 3cos x.

sindx  sindx _ 2sin2xcos2x

490. a) cosxcos2x = =CosSXC0S2x;

. ) N - N
4sinx  4sinx 4sinx
sin 8x

6) cosxcos2xcosdx = ——;
8sinx

2sindxcos4x 8sinxcosxcos2xcosdx
= =¢osx¢os2xcosdx;

8sinx 8sinx
sindx sin4x _ 4sinxcosxcos2x

B) sin xcos2x = =sinxcos2x ;

; =
4cosx  4cosx 4cosx

. sin 8x
1) sinxcos2xcosdx = ;

9
8cosx
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491.

492.

493.

494,

495,

sin8x 8sinxcosxcos2xcos4x .
= = sin xcos 2xcos4x .

8cosx 8cosx

a) sin18°00518"cos36°=-‘-11-sin 72¢, —;-sin 36°cos36°=%sin 72°;
0) Sin18°COS36°=%;T.K. sin18°c0518°cos36°=%sin72°,

. 1 . 1
sin18°cos18°cos36° ZZCOSISO = sin 18°¢os36° = Z .

sin 327
T 2n  4n  8n  16m ! 33 1
a) C0S—C0S — C0S—— (0§ —— CO0§ —— = ———=— = —;
33 33 33 33 33 32sin -~ 32
33
. 8m
T 2n sm—7—
6) cos—cos—cos—= =
7 7 8si T
sin—
7
a)2 —cos 2r + 3sinx =0,
2sin?x—1+2+3sinx=0,2sin’x +3sinx+1=0,
Sil’lx=_3'—l =-1, x:—-"-t-+21tn, sinxz—_l., x=(_l)h|£+nk;
4 2 2

6) cos 6x — cos 3x—2 =0, 2cos’> 3x —cos 3x -3 =0,
1+5 .
cos3x = e pelleHuii Her;

cos3x = ~1, xz-;—c+ﬂ.

a) 26sinxcosx—cos4x+7=0,
13sin 2x — 1 + 2sin® 2x + 7 =0, 2sin® 2x + 13sin 2x + 6 =0,

. -13-1
sin2x = ! !

. . 1
— peleHni Het; sin 2x = —E- ,

T nk
2x=(-1}"=+—=;
e+
6) sin® x +cos* x =sinxcos x

. , . |
sm“x+251n2xcoszx+cos4x=2sm2xc052x+55m2x,
1, 1,
—sin” 2x+—sin2x-1=0,

2 2

1) sin2x=1, 2x=£+21tn, x=£+rm;
2 4

2) sin2x = -2 —peweHuii Her.

a) 3sin 2x +cos 2x = 1,

6sin x cos x — 2sin” x = 0, 2sin x (3cos x - sinx) = 0,
sinx=3cosx, tgx=3,x=arctg 3+ an,sinx=0,x =nn,;

7— 4113
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0) cos 4x + 2sin4x =1,
—2sin? 2x + 4sin 2x cos 2x = 0, sin 2x (2cos 2x — sin 2x) = 0,

1
cost:%sian, tg2x =2, 2x=arctg2 + nn, x=-5arctg2+%,

sin2x =0, 2x =7, x:n—zn.

496.2a) 4sinx +sin2x=0, xe [0;215] s
2sin x(2 +cosx) =0, sinx =0, cosx=-2 —pewennii et

x=0, x=n, x=2n;

0) cosz(3x+%J—sin (3x+4] \/_z 0, e[-g)—n-;n},

2
cos(6x+ 2—“] = *ﬁ, sin 6x =£ ,
4 2 2

n ¢ T Tk n
={=1) — =(-1] —+— =—,
( )‘3+nk,x (1) 18+6:>x TS

497.2) (cosx —sinx)’ =1-2sinx = 2x, xe[z—gz,—z—&[—},

9

I-sin2x=11-2sin2x, sin2x=2, x=n—2n,—2 KOpHS;

0) 20052(2X—EJ—2sin (2x—£)+1—0 x€ f_,}_’f_ .
4 4 2'2

cos[4x—£J = ——1—, sindx = ~l, dx =(-1)" Ik,
2 2 2 6

= (=1 -E-+Ef- — 3 KopH1.

24
2tg£ X x X
498. 2) sinx:—z——2tg cos’ = = 2sin—cos=- =sinx ;
. gt S22 2002
2
lhtgz—{ X x X
6) cosx = 2 _ 1-tg? = 2 lcos? £ = cos? 2 —sin? X = cosx .
1+ tg? x 2 2 2 2
&2

499, a) sin x+ Tcosx = §,

X 2 X
2 -7ty 2
2 . 2

3 X X
T+tg? = 1+tg?=
£3 £3

P q X X
=2tg —+7-Ttg’ —=5+5tg> =,
3 83 83

, X X X X
12tg> == 2tg~=2=0, 6tg’ = —tg——-1=0,
37083 278,



§24. @opmynbi 86800HO20 apeyMeHma

500.

S01.

t 131 x—arctg—l—+2'n:n
722 T 2 ’
- 1
tg-£=l——§-=——l—, x=2arctg(——)+2nn,
2 12 3 3

x=-2 arctg—1§+ 2mn ;

10tgX  10-101g2 2
6) Ssinx +10cosx+2=0, A 242-0,

l+tg2 X 1+tg? X
£3 £3

X X X
10tg X +10-10tg> 24242187 Z =0,
£ g3 &3

5+11
4t2£~5t2£—6=0,t X =2, x=2arctg2 + 2mn ,
8377873 5277 8

x 3 3
tg—=—-—, x=-2arctg—+2nn.
g2 4 g4

a) cos—; sin2x =8sinxcosx,
x-m
1 . . .
COS— sin2x = 4sin 2x, sin2x=0,
x‘ -7
n .
x=—, n#12, cos— =4 — peleHHUH HeT;
2 x-r

6) 16sin xcos x + sin 2xsin-l— =0, 8sin2x +sin 2xsin-l— =0,
x x

. T .1 .
sin2x =0, x=T, x #0, sin—=-8 — pemeHui Her.
x

a) sin2x+2sinx=2-2cosx, sinxcosx+sinx+cosx=1,
. . 1, 1
(smx+cosx)=t, smxcosx=-—2-t -3

£-142t-2=0, £ +2t-3=0, t =-3 — pelwennii Her,

V2

. . b
t=1, sinx+cosx =1, sm(x+— =—),
4 2
7 n I
x+—=-1)—+nk, x=-1) ———+nk;
4 ( )‘4 ( )‘4 4
6) 4sin2x +8{sin x - cosx)=7,
sinx—cosx=¢, l-sin2x=¢%, sin2x=1-¢2,
4+2 3

44 +8t-7=0, r=—"==,
4 2

. 3 .
sinx +Cosx = E — pPCUICHNH HET,
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V2

| I | I T
t=—, sinx+cosx =—, sin| x+—|=—,
2 2 4 4

x+§=(—l)‘ arcsinTz+ nk, x:(—l)‘i arcsin—zz-—+7tk—-z.

1
502. a) sin2xcos2x < :]1-, sindx < E’

’

n n In nn n 7n
dxel——+2m;—+2mn |, x€| ——+—;—+—
6 6 24 224 2

2

. 1
6) cos i—smzi>—, cos-{>—,
4 4 2 2 2

ﬁe —£+2nn;£+2nn , x & ——E+4nn;—%£+47m .
2 3 3 3 3

503. a) cos’ 2x ~sin?2x < -1,

TN
cosdx <—1, 4x=n+2nn, x=z+——2—;

6) Sin5xcosSle, sin10x 21, 10x=£+2nn, x=£+n—n;
2 2 20 5

. n
B) sin’ 3x —cos?3x < -1, cosb6x>1, 6x=2nn, x=—:
? b4 3 ?

r) sinacos—z—x—s—l, sings—l, ii=—£-'-21rn, x=—3—n+ﬂ.
3 3 2 3 2 8 2

§25. ®opmynbl NOHWXEHUsI cmernexHu

. 24, l—cosdt l-cosdt | . . .
504, a) sin’ 2t = cos ; cosH =—(l—cos2 2t +sin? 2!)=l(25m22t)=sm' 2t
2 2 2 2
Lot 1
6) 2sin 3+cost=1, 2(l—cost)E+cost=1;

4
B) 25in22t=1+sin[£—4t), 1 -cos4t =1+sin| £—4t ;
2 2

r) 2cos’t—cos2 =1, 2cos’r—cos2r =2cos’ t—cos’ t+sin’t=1.

1+sin E—6! 1+sin -Zt——6t
2 2 1+ cos 6t 3

505.a) cos* I =—"— 2 cos? = = ;
: 2 2 2.
e
1-cost 2t 2t s 2 l-cost
—_—_tg -, tg —_—= F = :
1+cost 2 2 coszz 1+ cost

B) cos’ 3,=1__59w=c0513t= l+c2056t _ l—cos(26t—3n);
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2sin* L
1—-cost t l-cost sin 2 At
r) - =tg—, = ¢ ’ =tg—2—'
sint 2 2 2sin —cos—
22

506. a) | +sina = 2cosz(45°———;-) ; 2c052(45°—%J=l+cos(90°—o.)=1+sina;
6) 2sin2(45°_a)+sin2a=1; l—cos(90°—2a)+sin2a:l, 1-sin 20 +sin2a =1;
B) l—sina=25in2(45°—%) ;2sin2(45°—%)=l—c0s(90°—o.)-_~l—sina;

r) 2cos’ (45°+a +sin2a=1; l+cos 90°+2a +sin2a=1-sin2a +sin2a =1.

Q 4 o
507. a) sin22,5° = J —cos43 /2 ‘E . 6) c0s22,5°= /1*'005 5 ’2+\/—
’2 ﬁ l+cos 2+J_
2 r) cos f

507.a) l-cosx= 2sm— 1-|1-2sin* = -—ZSm—-
2 ) 2

COS

sin’ % = sin%, (sin% - l)sin—;E =0,

<
smE—O‘ x=2mn
x=n+4nk’

sinf-=1
2
x
6) 1+cosx= 2cos-2—,

I+] 2cos? 2 —1|=2cosZ, cos? X =cos
2 2 2 2

coslx-—l cos—)£ =0,
2 2 X
cos—=1
2

508. a) l—cosx—smxsm— 1~[1—251n — —smxsm— 2sin’ ——2sin2£cosi,
2 2 2 2 2 2

. x
sing =0 Iy~ om
sinzg(l—cosij=0, 2 : [ ; x=27n;

2 X x =4nk
cos;=l
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509.

510.

511.

. . 1- sinx =1—cosx
0) sinx=tg’ i(l +cosx), sinx= cosx (1+cosx), ,
2 l+cosx l+cosx=0

x+t=Diomk  ([x=2nk

. T 4 4 x=2nk
ﬁsmx x+z =1 3 ) T ok
Nx+E= o’ x—5+ x=Ziomk
X # T+ 27N 4 4 2
X+ T+2nn
X# T+2mn
. T
. 2x=—+2mn
2x =1 .
a) sin® 2x = [; [anzx ; s 2=~ x=%+—7;—l;
SIex==lox=-Tromk
2
6) cosz4x=-l—, 2cos’4x—1=0, cos8x =0, 8x=£+1rn, x=£+ﬂ;
2 2 16 8
B) sm’izé-,
2 4
sin—x-=£ %:(—1)?-3‘-“::1 x=(—l)"2§£+2nn
2 2 5 5 2 ;x=i—£+27m;
smiz—£ iz(_l)‘(‘EJJ'“k x=(—1)‘(——nj+2nk
|72 7 12 3 3
r) cos’-{zl,
4 4
cos— =— %=i£+27rn
N 3 ) Z—+—+1tn, x=t-—+4mn
cosz=—— [T+ T iomk
4 3
2c08* X —cosZ=1;
2 9
t(2cosz—{~l =cos£, cosx=cos—1-r-, x=iarccos(cosE +2mn,
2 9 9 9
Orcrona HMeeM, 4TO YpaBHEHHE HMEET OTpe3ok [—27; 2n} 4 kopHas:
E—ZTE,——E;—E;Z‘II—-E
9 99 9
a) Tk, 0<l<£,TO cos— = —(1+cost)= _(1.,..31):[1_,
4] 242
sin—
sin— = —(l—cost):L, tg—= —l—, ctg£=#=ﬁ;
242 cos— 7 2 tg —
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512.

2
0) Umeem: cos?t= g !t _ 9/16 =_9_,
l+ctg?r 1+9/16 25

3n . 3
Tk n<t< - (t.e. cos t <0), nonyyuM cost =——,

n ¢t 3n .t t
Mockonbky — < —<—, 10 sin—>0, cos— <0, T.c. uMeeM:
2 2 4 2 2

a) PaccmoTpum nea cnyyas:

1. E<x<%—1— Torma n<2x<—3-— H cost-—\fl-sm 2x——%,

smx—\) 1- cos2x) ‘fH— =—

cosx = —J%(l +c0s2x) = _JE(I_%] = -—J—-i—a ,

sin x 1 1
tgx = =-3, gy =——=——
cosx tgx 3

2. -34£<x<1t.T0r11a 2-215<2x<27t # cos2x = 4/1—-sin® 2x =%,

sinx:"—l—(l—cosbc)= -l—(l—ij=_l_,
2 5 10
cosx = —1—1+0052x =- —l—(1+i = 3
AR 3 (1+3) 7o’

sin x
gx= =———, ctgx———-:— ;
cos X 3 tgx

6) T.x. T[<x<—52— TO 21t<2x<5n T.e. cOs2x= ! = ! :%

Jl+tg?2x  J1+9/16
sinx=- l1—c052x - - !
3! \} T
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COSX =~ l 1+cos2x ( J
\!2 f‘

sinx 1
t X = = gx______3
cosx 3’ tgx
sin 2t cost t
514. a) . =tg—,
1+cos2t 1+cost 2
sin2t  cost _  2sintcos’t _  sint '
I+cos2t l+cost 2cos’#(l+cost) 1+cost 2’7
St
sin 2t cos? ) -tgt
t ’
1+cos2t 1+cost 1+cos - 4
os? cos L
sin2t  cost 7 2sintcos’t 2
t 2cos? t
l+cos2t 1+cost 1+ cos—- 2cos t(1+cost) 1+cost
2 2
t t .t
. cos— cos— sin—
__sint 2 —tgt 2 2 —tgt
t t '
I+cost 1+cosé 2 ltcost 1+COSE 4

—cos2t +sin 2t
5185. )—————-—— tgt,
I +cos 2t +sin 2t
1—( — 2sin? t)+2smtcost _ sin#(sin ¢ + cost) _ sint ~tgr;
1 +2sintcost +2cos’ t —1 cost(sint+cost) cost ’
1+cos2t —sin2¢ n
———=tg -1,
1+sin 2t +cos2t 4

. (m
. . . ﬁsm -
1+cos2f—~sin2s _ 1+2cos*t —1-2sintcost _cost—sint _ 4
l+sin2t+cos2t 1+ 2sinfcost+2cos’t—1 cost+sint A 7
2 cos Z—t

=t (E—t
8 1 .
¢ 1 . (=m
516. a) cos’ ¢ -—cos’(—— t] = ——sm(-—— ZtJ ,
4 ﬁ 4 .
sin E—2t =— sm-Ticos2t—sm2tcosl:- =
V2 4 4

(cos 2t —sin 2!) -;—(cos 2t - cos(g - 2t)] =
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-1 2c0s? 1 —1-2cos?| Z—¢|+1|=cos?t—cos?| = —¢];
2 4 4

1 b
6) sin® ¢ —sin® E—t):—s' 2t~—|,
) i [4 w/E in 2

1
i 2t—E =-1— sin2tcos£—sin£cos2t =
4 4 4

i V2
=l(sin 2t —cos2t)= l(cos(—’£ - 2t) —cos2t] =
2 2 _

-

2

_L t-2sin® Bt |~1+2sin?¢ |=sin?r—sin?| T ¢ ].
2 4 4

517.a) f(x)=2cos2x+sin? x=2cos2x+-%(l—2c052x)=%cos2x+-;—

Mockonbky Hanbonbuiee 3HaYeHHe GYHKLMH ¥ = cos 2x paBHO 1, a HaUMEHbLLee —1,
To Haubonbiee 3HaueHUe GYHKUMH [ (x) paBHO 2, a HAHMeHbILee —1;

6) f(x)= 25sin? 3x - cos 6x = (1 —cos6x)—cos6x =1-2cosbx
Mockonbky Hanbonbulee 3Havenne dyukumu y = cos 6x pasHo 1, a HanMeHbinee —1,
TO Hanbonbiuee sHaueHHe PyHKUHH [ (x) paBHO 3, a HauMeHbliee —1.

518. a) te[%;n],’r.e, sint 20, cost<0,

Jl —cos2t +Jl +cos2t = \/EQSin t| +|cost|)= ﬁ(sin t —cost): 25in[t —%J;

3
0) IE[—E-;ZE:\,T.C. sint <0, cost 20,

V1—cos2t +V1+cos2t = ﬁqsin f +|cost|)= J2(~sint +cost) = 2sin(—} —t];

B) te[o;g],T.e. sint20, cost20,

V1-cos2t +1+cos2t = ﬁqsin f +|cost|)= J2(sint +cost)= 2sin(t +%] ;

) te[n;%f],'r.e. sint <0, cost <0,

VI-cos2t +4/1+cos2t = \Eqsin t[+|cost|)=—s/5(sint+cost)= -25in[t+%) X

519, cos2x=—%=2cos’x—l =1-2sin’x,

) 1 5 9 ., 1 5 4
OTKyZa €OS x=—2- l+—|=—, sin“x=—|1l-—|=—,
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520.

521.

o . (4Y (9Y 97
a) sin® x+cos* x =(sin® x| +{cos®’ xJ =| — | +| =] =—=:
). x s® x (m x)2 (co x) (13) (13) 5

0) sin"x+cos“x=(sin2x)1 +(cos xT [13)4+(_9_)4 _ 6817 .

6) cosz(x+£)=l,

3
l 1+cos(2x—-2—1E =1, cos 2x+2— =1,
2 3 3

2x+2—n—2nn, x——£+7cn
3 3

B) sinz(x+—27i)=-l-, l(l—cos(2x+7’t))= (1 +cos2x)=—

ll
2 2 272

n
cos2x=-1, 2x =m+2nn, x=3—+mz;

r) cosz(3x—%)=—i—, %(Hcos(&t—gD:%, %(l+sin6x)=

sin6x=%, 6x:(—1)"—16£+1[n, x=(_[)”§%+zr6_£‘

I N

a) 4sin® x + sin® 2x = 3,
2(1—coer)+1~c0522x=3,c0522x+2c052x=0,
cos 2x (cos 2x+2)=0 cos 2x =0 (T.K. cos 2x + 2 > 0 g% BCex x),
T n
2x =—+mn, x:——+——
2 4 2
6) 4cos® 2x + 8cos? x = 7, 4cos® 2x + 4(1 + cos 2x) =7,
4cos? 2x +4cos 2x— 3 =0,

1
-2x4+12 -224 |32

cos2x = = = ,
4 4 3
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cos2x =—12— (T.K. cos2x = ——% 11IpH BCex X),

T b
2x=i§+2nn, x=ig+nn.

522.a) 4sin*3x < 3,

2(1-cos6x) <3, cosbx> -%, —?+2nn < 6x <33-’5+ 2mn,

™ nn
S ax< I IE
9 3 9 3

6) dcos’=>1, 2| 1+cos=|>1, cos£>-—l,
4 2 2 2
—2—n+2nn<i<2—n+2nn, —ﬁt-+4rcn<x<i1£+41m.
3 2 3 3 3

§26. lMpeobpazosaHue cyMM mpuzoHoMempu4ecKkux
¢yHKUy Ui e npoussedeHue
40°+16°  40°—16°
cos 2

523. a) sin40° +sin16° = 2sin

=2sin28%cos12°;

6) sin20° -sin40° = 2sin

20°~40°
cos

20°+ 40 =-25in10°cos30° =

10°+50°

B) sin10° + sin 50° = 2sin

—v3sinl0°;
2

50°-10°

r) sin52°-sin36°=2sin

52°-36°
cos

cos =25in30°c0s20° = cos 20° ;

2
52°+36°

15°+ 45°

524. a) cos15°+ cos45° = 2cos

15°—45°
cos

=2sin8°cos 44°,
2

= 2c0s30°c0s15° = \/300515° ;

6) cos46°—cos74° =2sin

46°+74° | 74° ° )
+74 sin =2sin60°sml4°=\/§cosl4°;

2
~46

B) c0520°+ c0540° = 2 cos

20°+ 40°
Cos

2

40° —20°
0°-20 =2cos30°cos]0°=\/§c0510°;

2sin

75°+15°
sin

2
15°-75¢

V2

r) cos75°—cos15°=

T T L

5 10 5

525.

=~25in45°sin 30° =

a) sinE—sinE—= 2sin
5 10

w
+
&ia

6) sinZ +sin - = 2sin
3 4

L, M, T .
B) sin—+sin— = 2sin
6 7
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r_m r.T
r) sinﬁ—sin—n-=2sin3—]-l-cos&=25inﬁcosﬁ.
3 11 2 2 33
r,r r*_ 1T
526. a) cos— —cos— =2sin 1020, 20 10 =—2sin§£sin—£—;
10 20 2 2 40 40

lin 3mr It 3n
+

5
6) cosm+cos—3£=2cos 124 o512 3 _2c0s T cos Lt =~ 3cos—
12 4 2 2 6 12 12
i T T
‘ s n RTINS 8n . 3n
B) COS— — COS— = 2sin2>—1Llgin L3 ogin 2 gin 2T ;
5 11 2 2 55 55
ELEL N L
r cos-3—7—t+coss—n=2cos 8 4 cos 8 3 =2cosl3—ncosz—7£.
8 4 2 2 16 16
527.a) sin3f-sint =2sin 3t_tcos St = 2sin#cost ;

6) cos(o.—Zﬁ)—cos(t:nw2[3)=2sin(,"ZB-;QL-*-msinQL+2B;O'+2B =2sinasin2f;
B) c0s6f + cos4f = 2cos b + 4 cos 6t -4 =2c0s5tcost;
r sin(a—2B)—sin(a+ 2[3):Zsinm_zﬁ_m—z[3 a- 2[3;'0l+2[3 —2sin2Bcosa .
1 o 3 o M o
528. a) tg25°+ tg 35° = sm(25 +35 ) _ sin 60 _ ﬁ :
€08 25°c0s35° ¢c0825°c0s35° cos25%cos35°
s 2%
n 5 10 S‘"]B gﬁ
6) tg—-~tg—— = =
5 10 T T T N
cos Lcos——  Cos—cos—  cos—
5 10 5 10 5
sin(20°+40°)  sin60° V3

B) 1g20°+1tg40° =— . == - =— - ;
sin 20°sin 40°  sin 20°sin40°  25sin 20%sin 40°

(=
Sll’l(g‘ —Z) Si
t L = 12 = 2\/-2-s1n

T
r) tg—-t1g—=
3 4 cosZeos X 1‘/—
2 2
2si 68° +22° . 22°-68°
€0s 68° —cos 22° sin 2 s 2 —sin 45°sin 23°
) 6w ena2 . 685207 68 492°  25in23c0s A5
sin68°—sin22° . ; sin > 25in23°¢cos 45

=—tgd45°=—
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130°+110° 130°-110°
cos

sin130°+sin110° 2sin 2 _ sin120°sin 10° _
cos130°+cos110° 2cosl30 +110 cos130 =110°  ¢os120°cos10°
2 2
sin 120°
= =tgl20°=—43 .
cos120° & J_
530. a) sin 35°+sIn25° = ¢cos 5°,
sin 35° +sin 25° = 2sin 35°+25 cos 33 ;25 =2sin30°cos 5° = cos 5°
6) sin 40° + cos 70° = cos 10°,
o (=} o _ o
sin 40° + cos 70° = sin 40° + sin 20° = 2sin 40°+20 cos 40 220 =
=2sin30°cos10°=cos10°;
B) cos12°~-cos48°=5in18°,
c0512°—cos48°=25in12 +48 sin 48 ;lZ =25sin30°sin 18° =sin18° ;
r) cos20°—-sin50°=sin10°,
o o 4 o __ o
c0s 20° — sin 50° = cos 20° — cos 40° = 2 sin 20°+ 40 sin 0 220 =
= 2sin30°sin10° =sin10°.
i .
531.2) sin 2a + sin 6 = tg4a,
cos2a + cos6a
26 20+ 6 6o —2a
sin 200 +sin 6ot sm €os 2 _ sinrd4acos2a _ sinda o dq -
cos2a+cosbo 5 2o+6a  6a-20 cosdacos2a  cosda A%
2 2
2a —cos 4
6) cos 2o — cos a:thatga,
cos2a + cos 4a
2a +4a do-2a
cos 2aL — cos 4a cos 2 sin 3a sin o ;
S = 2a +4a 4a-2a - cos3aco =tglatga.
cos 2 + cos 4o 2cos cos C S S
2 2
532.a) cosx+cos3x=0; 2cosx+3x cos 3x-x =90, cos2xcosx =0,
P _n, mn
cos2x =0 x—E.nn. =35 _
cosx=0" T ’ ’

x=—+nk x=£+nk
2 2

6) sinl2x+sindx=0; 2sin

12x +4x 12x —4x
cos

=0, sin8xcos4x =0,

2
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8x=mn =
sin8x=0 | ) =3 o
cosdx=0 |ax ="+t n nk 8’
2 X=—t—
8 4
. 5 S5x—
B) cosx =cos5x; cosx—cos5x =0, 2smx+ % cos xz x=0,
o
in3x=0 [3x= 3
sindxsin2x=0, | TNOX T, [PX T 3.
cos2x=0 |2x=nk _Elﬁ
2
. . . . . 17x-3 17x+3
r) sin3x=sinl7x; sinl7x~-sin3x =0, 2sin x2 xcos x2 x=0,
. Ix=mnn x=£1-
sin7x=0 ) 7

sin7xcos10x =0, ; T 3 .
coslOx =0 |10x=—+T7k T mk
2 X —_—t —

20 10

533.3a) sinx +sin2x +sin3x=0,

x+3x Ix—x
cos

sin 2x + 2 sin =0, sin2x+2sin2xcosx =0,

2
sin2x=0 [2x=mn =£2”_
sin2x(1+2cosx)=0, ; 3
( ) cosx=——1— +£T-£+27tk 2n
2 3 +?+2nk
6) cos3x—cosS5x=sin4x,
2sin3x;5xcossx;3x=sin4x, 2sin4xsinx —-sind4x=0,
sin4x=0 |4x=mn xz%n—-
sin4x(2sinx——l)=0, 1 T ; ..
cosx=5 x=(—1)'g+1tk x:(-l)‘%+1dc
1 T _§+t 1-5 not).{t =
534. a) ——cost =cos— —cost = 2sin sin = 2sin| —+— |sin] ———
2 3 2 2 6 2 2 6
Zve I :
6) [3—+sint=sin£+ sin = 2sin 3——cos 32— = 2 cos| = + t)cos[£~-t—)
2 3 2 2 6 2 6 2

¥ T
§+I ——1
Cos

B) 1+2cost = 2(-;—+cost) = 2(cos§+ cost) =4cos

Tt T
=4cosi —+— |cos| ———
(5 3)=(5-3)
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m T
t+——t t——+t

L T _ 2 2
I) cost+sint =cost +cos -E—t =2co0s > cos =

2
s . T
=2cos—cos| t-— =J2_cos t——1{.
(i) e -5
535. a) sinSx +2sin 6x +sin 7x = (sin 5x + sin 7x)+ 2sin 6x =
=2sin 5x;.,xcoshgsx+2sin6x=2$in6xcosx+25in6x:

= 25in 6x(1+ cos x) = 4 sin 6x cos? % ;

2x+4x 4x-2x
CcOos 5 =

6) 2cosx+cos2x +cosdx=2cosx+2cos

=2cosx +2cos x¢cos 3x = 2 cos x(1 + cos 3x) = 4 cos x cos -%25 .

536. a) sint+sin 2 +sin 3¢ +sin 4¢ = (sin ¢ + sin 4¢) + (sin 2¢ + sin 3¢) =

. t+4e 4¢—t . 2t+3t -2 .5t 3 . 5t t
=2sin cos +2sin cos = 2sin—Ccos— + 28in — oS = =
2 2 2 2 2 2 2 2
EL A
=25in—51 cos£+cos-t— =4sin5—tcos 2 2cos 2 2 =4sin-Sicostcos—t—;
2 2 2 2 2 2 2

6) cos 2¢ —cos 4t —cos 6f + cos 8¢ = (cos 2f + cos 8¢) — (cos 4 + cos 6f) =
2t + 8¢ 8t -2t 4t + 6t 6t — 4t
cos —2cos cos =
2 2 2 2
= 2cos 5t cos 3t — 2cos 5¢ cos ¢ = 2cos 5t(cos 3t — cos 1) =

L 3t+t -3t
=4cosStsm——2—-—sm

=2¢0S

= —4cos 5tsin2tsint .

537. a) sin 20° + sin 40° ~ cos 10° =0,

. . i o o 40° — 20°
sin 20° + sin 40° — cos 10° = 2 sin 20 ;40 cos 0°-20 —cosl0° =

=2sin30°c0510°—c0510°=2-—;—-c0510°—c0510°=0;

6) cos 85° + cos 35° - cos 25° =0,

85°+35°  85°-35°
cos

¢0585°+ ¢0s35°—¢c0s25° =2 cos —co0s25°=

=2¢0s60°c0s25° - cos 25° =2-—;—-c0525°—c0525° =0.

538. a) sin 87° - sin59° — sin 93° + sin 61° = sin 1°,

sin 87° - sin59° — sin 93° + sin 61° = (sin 87° — sin 93°) + (sin 61° — sin59°) =
87°-93° 87°+93° . 61°-59°  61°+59°
cos > +2sin 3 cos 5 =

=2sin

=-258in3°c0s90° + Zsin1°c_os60°=0+2-~;--sinl°=sin1°;
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6) cos115° — cos35° + cos65° + c0s25° = 5inS°,
cos115° - ¢c0s35° + c0s65° + ¢0s25° = (cos115° + c0s65°) + (c0s25° — c0s35°) =
[15°+65°  115°-65° . 25°+435° . 35°+25°
cos + 2sin sin =
2 2 2 2

112

=2cos

. . . 1 . .
=2sm90°cos25°+25m30°sm5°=0+2~3-sm5°=sm5°.

539. 2 sin(a+B)+sin(a—[5) _ sinacosP +cosasinP +sinacosp—cosasinp

) cos(a+B)+coTa—) cosascosf— smasm[3+cosacosﬁ+smo.cosﬁ

_ 2sinacosp sm(JL_t

ZCosacosB cosa
cos(a B)— cos(a + B) cosacosP +sinasinf ~cosacosp +sinasinp

sin(a+B)-—sir@- ) B sinacosB+ cosasinf —sinacosf + cosacosP

_2sinasinB _ sina —tea
2cosasm[3 cosa

og
=]

. . . . + - . X -
540. a) sin x + sin y + sin (x —y) = 2sin Zycosx2y+25m Zycosx2y=
x+y x-—y x+y x-—y
=2c0s —’v(sm 2 +sin2=L | = 4cos XL sin—2 2 cos—2 2 -
L 2 2 2
=4sin—{cos£cosx—y;
2 2 2
in2x+2 inx+3x 3x-x
sinx +sin2x +sin3x _S X ESIT oS _ sin2x+2sin2xcosx _
COSX +C0S2xX+COS3x o onoc x;3x cos 3x2~ X  cos2x+2¢0s2xcosx

sin 2x(l+2cosx) _sin2x _ tg2x.

B cos 2x(l +2cos x) " cos2x
a) sin® (o + P) - sin” (@ — B) = (sin (& + B) —sin (o — B)) (sin (o + B) + sin (@ — B)) =

541. a) sin’
= (2cos a sin B) (2sin a cos B) = (2sin a cos a) (2sin P cos B) = sin 2a sin 23
6) cos® (o — B) — cos® (a + B) = (cos (o — B) — cos (a + B)) (cos (o — ) + cos (o + B)) =
= (2sin a sin B) (2cos & cos B) = (2sin & cos a) (2sin B cos B) = sin 2a. sin 2.
542 sina+sin3o+sin5a+sin7a (sin o +sin 70 )+ (sin 3o +sin 50.) _
" cosa +cos3a + cos 50 + cos o (cos o +cos 7a)+ (cos 3o+ cosSa)
_ 2sindacos3o +2sindacosa 25in4a(c053a+ cosa) sinda. I 1
2cosda.cosda +2cosdo cosa 2cos4a(cos3a + cosa) cosda cigda 02
tgatigfrig(n-a-P)=(gatigh)-tga+p)=

543.a)tga+tgPt+tgy=

sm(a +[3) sin{ou+ B) . 1 _ 1 _
" coso.cosp cos(a+ B) =sinfocr ﬂ{ cosa.cosp  cos(a+ B)) -

1

. . 1
=sin{t—o — - = §in Y} —————o+ =
( B( cosa.cosf —cos(n— o- B)J Y( cosa.cosf cosy]
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COSY +cosacosp —sin —cos(a + B) +cosacosP _ sinasinPsiny

cosa.cosPcosy cosa.cospcosy cosacosficosy
6) sin o+ sin B + siny =sin & + sin B + sin (m— a.— B) =(sin a + sin B) + sin (a + B) =

(]Hﬁcosm;B +25inm;rﬁvosm;rB =25ina;B(c05a;B+cosa;B)

=tgatgPtgy;

=siny

=2sin

=4sin & ; B cosg—cosl}- = 4cos(—§—ﬂ)cosgcos—g = 4cos%cos%cos% .

544. a) sin?10° +sin?130° +sin2110° =%(1—00520° +1-c0s260° +1—c05220°)=

=é—lc0520°+lc0580°+—;—cos40°=%—%c0520°+c0580 +40 cos80 —40 =

2
1
=-3~—-00520° +¢c0s60° cos 20° =—3-—-1—00520° +lcos 20° =3;
2 2 2 2 2
6) cos?35° +cos’25° +cos? 5° =-;—(1 +¢0s70° +1+cos50° -1 —cole°)=
=l(l+cos70°+cosSO°—cole°)=l+cos70 +30 c 570 —30 —100510"=
2 2 2 2 2

=l+cos60° cos10° —lcosw” =l+lcoslo° —lcoslo" =l.
2 2 2 2 2

T
n 3x——+2x 3x-—-2x
545, a) sin 3x = cos 2x; sin3x —sin (5 - ZxJ =0; 2sin % cos i =0;
sm(s—zx—g)=0 x_m_ _r, 2m
g I O R IO =
oos| 2+ % |=0 Il lom (x=Teom 05
2 4 2 4 2

6) sin (5x —x_ =cos (2x + 7x); sin x = —cos 2x; cos2x + cos(lzt-— x) =0;

T s
2x+——x 2x+—+x x n 3y
2cos 2 cos 22 =0 cos(z+ —-)cos(——-— —J =0;

2 4" I, mk,
3x = 3x 10w n 2k’ 2 37
cos| ———|[=0 | —=——=—=+7Tk |X=—+—
2 4 2 3
. Sx+l-15x  Z-15x—5x
B) cos 5x = sin 15x; cosS5x — COS(E - ISxJ =0; 2sin 2 sin 3 =0;

sin(-’-t-—Sx)sin(E— leJ =0; sin(Sx —E)sin 10x—£) =0;
4 4 4 4

8. —4113



114 naea 3. MpeobpasosaHue MPUEOHOMEMPUYECKUX BblpaxeHuld

sin[Sx—£)=0 Sx—N=mn x=£+2ﬂ
4 i 4 - 10 5

cos| 10x -2 10x- % = nk x=£+211:k
4 4 2

>

r) sin (7m+ x) = cos (91 + 2x); —sin x = —cos 2x; cos 2x —sin.x =0; cos 2x —cos (g— )=O;

2x+§——x g—x—Z x m T 3x x m 3x ¢
2sin sin =0;sin| — +—)sin(——-—) =0, sin(—+—)sm(—— —-—) 0;
2 2 2 4 4 2 2 4 2 4

546.a) | +cos 6x=2sin” 5x; 1 + cos 6x = 1 — cos 10x; cos 6x + cos 10x = 0;

8x +1rk x= +nk
_ 8x=0 Ty
20056x+10xcoswx 6J‘=0;coschost=0;[cos =0 2 16 8

2 2

cos2x=0" _ T T
2x=—+mn | x=—+—
2 4 2

6) cos’ 2x = cos? 4x; % (1 +cosdx)= -;— (1 + cos 8x); cos 4x —cos 8x=0;

T
X =

=

. 4x+8x 8x-4x
2sin cos

sin6x=0_ [6x= .

=0;sin6xsin2x=0;| . ; ; 6 4
sin2x=0 | 2x=nk x—Ek- 6
2

A 7 1
B) sngz cos27x; %(1 ~cosx) =E(l +cos7x); cos7x +cosx=0;

ax=24 ,wr~-E+£'l
cos4x =0 r=3 nn. 8 4.

cos3x =0’ 14 ’ n ok’
Ix=—+nk | X=—+—
2 6 3

Tx+x Tx~x
cos

2cos =0; cos4xcos3x =0; l:

p)sin’x +sin?3x=1; -;—(1 —cos 2x) = %(1 ~ ¢cos 6x); cos 2x — cos 6x = 0;

4 T + X T + el

2x+6x  6x—-2x cos4x=0 | T 3T™ 3 4
2cos————cos———— =0; cos4xcos2x = 0; ; ; .
2 2 cos2x =0 n n 1k
2x=—+nk | x=—+—

2 4 2

547. a) 2sin 2x+cos Sx=1; 1 — cos 2x + 5x = 1; cos 5x — cos 2x = (;

7x Tx 27ntn
sin—=0 | —=m [x=—+

2 12 . 7
sin§£=0 E nk x——2—ni

2 2 3
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6) 2sin” 3x — | = cos® 4x — sin® 4x; —cos 6x = cos 8x; cos 6x + cos 8x = 0;

Te=lim |x=1 4+
cosTx=0 7
2als6x+8xoosgx—§—000s7xoosx =0, x ; 2 ; 14 7, n+1m
2 cosx=0 T w 4 7
x=tamk |x=Z+Z
2 6
. +5 .
548.a) tg x +tg 5x=0; sm(x x)=0; sin 6x =
oS xcosS5x cosSxcosSx
n
6x=7n x=_g_ x=_1't_n
sin6x =0 6
cosx#0 ; x¢£+nk;<x¢£+nk; n#3+6k ;
cosS5x#0 S5n#3+6/
hs n
Sx#—+nl {x#—+—
2 10 5
, i3 sin3xsinx =cos3xcosx [sin3xsinx—cos3xcosx=0
6) tg 3x=cigx; Sin x=ﬁ£; cos3x =0 ;3c0s3x 20 ;
cos3x sinx | . )
sinx#0 sinx#0
( n [
dx=—+mn {x=—+—
cos(3x+x)=0 (cosdx =0 2 8 4
cos3x =0 ; cos3x¢0;<3x¢£+nk; x¢£+-7—[—k—;x=n+ﬂl-,
. . 2 6 3 8 4
sinx 20 sinx# 0
xznl x#nl

] . sin2xcos4x = sin4xcos2x
sin2x  sindx

B)tg 2x +tg4x =0, = ;4cos2x#0
cos2x cosdx

cosdx =0

‘ ([ mn
: _ . 2x=1n x——2—
sin(4x~2)=0 (sin2x=0
cos2x#0 ;9cos2x = 0; 2x¢-’-t-+1r.k; x¢§+%;x=n7n;
cosdx =0 cosdx #0

b4 n

dx#—+nl [x£x—+—
2 L 8 4

[ x . 3x 3x . x
cos—sin— + cos—sin—=0
2 2 2

x 3x
x 3x cOS— cos—2~ oy
r) ctg—2—+ctg——0,—s—m——£—+;§— ;esin—#0 5
2 2

singf-::O
L 2
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sin2x=0 (2x=mn x=ﬁ x=%
sing—¢0; %mk; x % 2mk;{n# 4k .
2nl 13n 24l
. 3x 3x X #—
sin—=#0 |—=nl 3
2 2
549. a) sin x + sin 3x + cos x + cos 3x=0; 2sinx;3xcos3x2_x+2005x23xcos3x2—x =0;

sin 2x cos x + cos 2x cos x = 0; cos x (sin 2x + cos 2x) =0,

cosx=0 x=24mn |x=Z+m
«/fcosxsin E+2x =0 . (= ; 2 3 2 ;
4 sin| —+2x =0 = n 7k
4 —+2x=nk |x=——+—
4 8 2
6)sin5x+sinx+25in2x=i;sin5x+sinx—cos2x=0;
. S5x - .
ZSmsx;xcos i x—c052x=0;25m3xc052x—0052x=0;
cos2x=0 2_x:-—7£+7m _x=_1£ nn
os 2 @sinIr-1)=0;| 1 |42 .
sin3x = — kT kT
3x=(-1) =+nk | x=(-1) —+—
2 (-1 < Y 5+3
550. a) sin 2x + sin 6x = cos 2x; 2sin 2x+6xcos 6x;2x -cos2x=0;
2sin 4x cos 2x — cos 2x = 0; cos 2x (2sin 4x — 1) = 0;
[ N
- 'x:—£+—2-.-
cos2x=0 2x=£+nn ‘
in4 15 2 ; x=£4+27rk.
Smax=~ 4x=(—l)k£+nk i
- 6 x=—+2nk
24
Ha orpeske —0 E} JAHHOC ypaBHEHHE UMCCT TPH KO Hsrx—E x== x—s—n'
P i 3 YpP: p pHA: 2’ 24’ 24

6) 2cos’ x — I.=sin 3x; cos 2x = sin 3x; cos 2x — cos (g - 3x)= 0;

2+ X3 Eogx_ox - A
2sin——2—gin 2 =o;sin(_,_)sin(___)=0;
2 4 2 2 4

12 4
5x n 15x m n 2nk’

cos| ——=|=0|—~—-—=nkjx=—+—
2 4 2 4 10 5

kL L T
Ha OTPE3KC I:O,Ejl JaHHOE€ YpaBHEHHUC UMEET J1BA KOPHA! X = Ta, X 23 .
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551.

552.

553.

6x+8x 8x—6x 0x+12x  12x-10x
cos =2c0s cos ;
2 2 2
cos 7x cos x = cos 1 1x cos x; cos x (cos 7x — cos 11x) =0;

Ix+1lx . llx-7x
sin

a) cos x + cos 8x = cos 10x + cos 12x; 2cos

2cosxsin > =0; cos x sin 9x sin 2x = 0;
8x=£+nk x=—71-+n—k
cos8x =0 2 ] 16 8
cos2x=0 T ’ T mn
Ix=—+mn | x=—+-—
2 4 2
. ik T
Ha o1peske [0, n] naHHOE ypaBHEHHE HMEET ACBATb KOPHEI: X =?(k = 1,...,8) nx =5 ;

6) sin 2x + 5sin 4x + sin 6x = 0; (sin 2x + sin 6x) + Ssin 4x = 0; _
2sin 4x cos 2x + 5sin 4x = 0; sin 4x (2 cos 2x + 5) =0; sin 4x = 0 (T.x. 2c0s 2x + 5>

0 npu mo6oM x); dx=m; x = —1:’1 . Ha orpeske {0, nt] manHOe ypaBHeHuE UMEET TpU
KOpHS: X = % (n=12,3).
Yucna a, b, ¢ 06pasytoT apuHMETHUYECKYIO IPOrPECCHIO, €CIH b —a = ¢ — d;

a) cos 2x — cos 7x = cos 11x — cos 2x; 2cos 2x — (cos 7x + cos 11x) =0;
2cos 2x - 2cos 9x cos 2x = 0; cos 2x (1 — cos 9x) = 0;
r

n x=l4I2
'icos2x=0' 2x=—+nn | 4 2
cos9x =1 Ox = 2mk x=279tk

6) cos x — sin 3x = sin 5x — cos x; 2¢o0s x — (sin 3x + sin 5x) = 0;
2c¢os x — 2sin 4x cos x = 0; cos x (1 ~ sin 4x) = 0;

k3

T I’
xX=—+mn X=—+mn
[cosx=0' 2 ) 2

nk

R P e
2 8 2

§27. NpeobpazosaHue npoussedeHull
mpu2oHoMempu4ecKux hyHKUUl 8 CyYMMy

a) sin 23° sin 32° = %(cos (32°-23° —-cos (32° +23°%)) = é—(cos 9° — cos 55°);

s n 1 T T mT =n 1 s Sn
6) cos—cos— =—| cos| ——— |+cos) —+— | |=—| cos—+cos— | ;
12 8 2 8 12 8 12 2 24 24

B) sin 14° sin 16° = %(cos(16°-— 14°) —cos (16° + 14°) = %(cos 2°—cos 30°) =

1[ . ﬁ]
= —lcos2 ——|;
2 2
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. . (n wn) . (=n = 13n 3n
r) 2sin—cos— =sin, —+— |+sin| ——— |=sin——~sin—.
8 5 \8 5 8 5 40 40

554. a) sin (o + B) sin (. — B) = sin’ c. — sin? B = cos’ B cos? a;
6) cos (a+ B cos (a—P) = cos’ g~ sin? o = cos® a - sin’ P;

B) COS| Pi+E coS E—E —coszE—sm25=c0522—sinZE;
2 2 2 2 2 2 2

m T 2T .2 |
r) cos| a+— |cos| o—— |=cos*—-sin“a=—-sin"a.
4, 4 4 2

555.a) cos a sin (a + ) = % (sin2a+ By +sin(a+p-a))= % (sin (2o + B) + sin B));
6) sin (60° + ) sin (60° — o) = sin” 60° —sin’ o = % sin a;

B) sin B cos (o + B) = —;- (sin(a+2f)+sin(f-a-B)= —;— (sin (o + 2f3) — sin @));

T n) 2T, 2 1,
) cos| a+— |cos| a——|=cos* ——sin“a=—-sin“a.
4 4 4 2

556. a) co{x+njco x~—) 0,25= 0 €0 x+£—x+£)+co{x+£+x—£] =l;
3 3 3 3 . 3 3 4

1 cos2——+cos2x =l,l(—l+cos2x =—l—;c052x=1;2x=2nn;x=nn;
2 3 4 2\ 2 4

. T T 1{ . T T . b4 b
0) sm(x+—— cosl x—— |=1,=|sin| x+ ——x~—[+sin| x+——-x+—|[=1;
3 6 2 3 6 3 6
1{ . T . T 1. ) 1
—| sin| 2x+— [+sin— |=|; =sin] 2x+— |+—=1; sin 2x+ =1;
2 6 2 2 6, 2 6

2x+£=£+2nn;x=£+nn.
6 2 6

557. a) 2 sin x cos 3x + sin 4x = 0; sin (x + 3x) + sin (x — 3x) + sin4x = 0;
2 sin 4x — sin 2x = 0; 4 sin 2x cos 2x —sin2x = 0; sin 2x (4 cos 2x — 1) = 0;
sin2x=0 |[2x=mnn x=-—Tg’—

cos2x = —1-’ 2x = iarccosl +2nk 1 1
4 4 x=i-£arccosz+ Tk

.ox L 3x 1 l x 3x x 3x 1
6) sin—sin—=— 0os] ——— |—cos| —+—=—|i==;cosx—cos2x=1;
2 2 22 2 2 2 2 2

n
cosx=0 | x=—+nn

2coszx~cosx=0;cosx(ZCosx—1)=0; 1;
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558. a) sin 10° cos 8° cos 6° = —;—sin 10° (cos (8° — 6°) + cos (8° + 6°)) =

sin 10° cos 2° + %sin 100 = l(sin 12° + sin 8° + sin 24° —sin 4°);

N |

6) 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 3 ° = cos 5° - cos 15° +cos 35° - L

559. a) 2 sin ¢ sin 2¢ + ¢os 3¢ = cos (2t — 1) ~cos (2t + 1) + cos 3¢t = cos ¢.

6) sina—2sin 2 s cos[(—1-+15° =sina-sin[9-—15° +2—15°)—
2 2 2 2
—sin[ =-15° -2 —§5° | = sin o ~ sin & — sin (-30°) =sin 30° = l
2 2 2

560. a) cos’ 3° + cos’ 1° —cos 4° cos 2° = cos’ 3° + cos? 1° — cos (3°+1°%cos(3°-1°) =
= ¢0s? 3° + cos?® 1° — cos? 1° + sin? 3° = cos? 3° + sin® 3° = |;
6) sin?10° + cos 50° cos 70° = sin® 10° = cos (60° - 10°) cos (60° + 10°) =

=mﬂm+w§mtnﬁm%wm%m=l

—25in70° = 1-4sinl0"sin70" _ 1—2005(70 —-10)+2cos(70 +10 )

561. a)
2s5in10° 2s5in10° 2sin10°

1 . .
_ 1-2c0s60° +2c0s80° 1_2'54'251“10

25sin1Q° 2sinl10°
6) tg6 +4c0s100° = tg60” +4s5in40° cos1 00 _ tg60” +25in140 +251n€60 )=
sin40° sin40° sin40°
. o J-3-
_ \/3+251n40 ——2-—2— _ 2sin40° .
sin40° sin40°

562, a) sin 3x cos x = sin%‘cos%)£ .

o, . 1. (.(5x 3x), .(5x 3x)).
E(sm(]x + x)+ sm(3x - x)) = —2—51n[sm(—2— + 7) + sm(— + 7)] ;

2

. . . . . . . 2x~x 2x+x

sin 4x + sin 2x = sin 4x + sin x; sin 2x —sin x = 0; 2sin cos 5 =0;
sin--=0{—==nn x=2nn

. X 3x 2

sin—cos— = (; 5 n  2rk-

2 2 3x 3x =x X=—t—
0S—— | —=—+7k 33
2 2 2

' 6) 25in(l+ x)sin(ﬁ—xjﬂinz x=0,
4 4
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563.

564.

Z(Sinz%—sinzx)+sin2x=0 1 —sin®x=0; ——;—(1 —cos2x)+1=0;

cos2x =~1; 2x=n+2nn;x = §+1m.

B) sin 2x cos x = sin x cos 2x.

—;—(sin 3x +sinx)= —;—(sin 3x —sinx); sinx =0; x = na.
r} cos 2x cos x = cos 2,5x cos 0,5x.

1
%(cos x9c¢cos 3x)= E(cos 2x + ¢os 3x); cos x = c0s 2x; cos x —cos 2x =0,

. 3x_[3
+2x . 2x—-x 3x . x sin=-=0 _2_=Tm x:-z-ﬂl-
25inx sin =0;sin75in-5=0; ; R 3.
sin= Lomk |x=2mk
2 12
a) sin x sin 3x =0,5; %(cos 2x —cos 4x) = —;—;cost= 1 + cos 4x; cos 2x = 2cos 2x;
cos2x=0 2x:£+1m x=£+n_n
cos 2x (2cos 2x— 1) =0, 5 ; ; 4 2 .
cos =3 2)_:=i§+21tk x=i%+nk

1
6) cos x cos 3x +0,5; 5(c052x+ cos 4x) = %; cos 2x + (1 + cos 4x) =0; cos 2x +
cos2x=0 2x:-21£+1m x:.’i.ﬂﬂ'_

200522x=0;,coslx(20052x+1)=0; 1; ’ 3 42 -
cos2x———:2— 2x=i-?n+2nk x:i-;—[+1rk

a) f(x)= sin(x+£)cos(x—l) -1 sin(x+£+ x——T—t—) +'sin(x +£+x+1) =
8 24) 2 8 24 8 24

1. T 1. nm 1. b1 1
=—sin| 2x+— |+—sin—=—sin| 2x+-— [+—.
2 ( 12) 2 6 2 ( 12) 4

1. n
INockoneky HanbonblIEE H HAUMEHBILIEE 3HAYEHAA QYHKUMH Y = Esm 2x +E

paBHbB! | H—1 COOTBETCTBEHHO, TO HauOonplIee H HAUMCEHBILEE 3HAUCHHS ('l)yHKU.HH

3 1
fix) paBHbI 7 H ~ COOTBETCTBEHHO.

6) f(x):sin(x—f- cos(x+£)=-l— sin x+£+x——1-r'— +sin(x+£—x+——1£- =
3 3 2 8 24 8 24

1 2n 1 1
=—| coOs— —¢c082x |=————=co0s2x.
2 3 4 2

IMockonbky HauboNbLIEE U HAHMEHBILIEE 3HaUeHHA GYHKIHH Y = c0s 2x paBHbI | 1
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-1 coorBeTcTBEHHO, TO HanGobLICE U HANMEHbLIEE 3Ha%CHUA QyHKunK f{x) paBHEI

13
— H —— COOTBETCTBCHHO.
4 4

565. cos® (45° — o) — cos? (60° + @) — cos 75° sin (75° ~ 2a) = cos’ (45° — @) —
~ cos? (60° + @) — —;—(sin (75° - 20 + 75°) +sin (75° — 20, - 75%)) =

—;—(H cos (90° - 2a)) — %(l + cos (120° + 2a)) — sin (150° - 2a) + sin 2a) =
=sin 20— %(cos 12G° cos 20— sin 120° sin 2a) - —;—(sin 150° cos 2a — sin 2a cos 150°) =

= sin 2a, — l(——l-cos 20, - i'7:-sin 20 + lcos 2a + —Jisin 2a) = sin 2a.
22 2 2 2

$66. Uncna a, b, ¢ 06pasy1or reoMeTpiuecKyto mporpeccuto, ecnia #0,b#0,c# 0n L =
a

[N NN

cosdx cos2x 2 1 l
—_— = —\+cos8x)=—lcos8x+cos4
cos6x  cosdx cos” 4x =cos2xcosbx > ( x) 5 ( X x)

a) {cos2x =0 . Joos2x#0 ;4c0s2x# 0 :
cosdx =0 cosdx =0 cosdx#0
cos6x #0 cos6x# 0 cos6x =0

f mwn "n
cosdx=1 == X==
2x¢0 4x=2nn 2 2
cos2x
4 ¢0; cos2x¢0;<2x¢g+nk; x¢%+%;x=g—".
cos4x
cosbx =0 n —
cos6x =0 6x—+mnl |x#—+—
SR WA TR

sin3x sindx

1 1
L2 o L cost) = Lcos 2x —cos6
Sn2x  sin3y |$nT3x=sin2xsindx 2( cos6x) 2((;05 x—cos6x)

6) {sin2x =0 ; sin2x =0 :4sin2x#0 :
sindx 0 sindx =0 sindx =0
sin6x =0 sin6x #0 sin6x =0
cos2x=1 |2x=2nn

sin2x¢0_ 2x#nk

) ; = a, b, ¢ He 00pPa3yIOT FEOMETPHIECKYIO TIPOTPECCHIO.
sindx# 0 |4x=nf

sin6x#0 |6x#nm

§ 28. lNMpeobpa3zosaHue sbipaXkeHUs
A sinx + B cos x keudy C sin (x + 1)

567. a) ﬁsinx+cosx = 2[!2-—%-sinx+ %cosx] = Z(Sin xcos%+c05xsin%) = Zsin(x+%) ;
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568.

569.

6) sinx++y3cosx= lsinx+£cosx =2| cosxcos> +sinxsin— =2co{x—£);
2 2 6 6 6
B) sinx—cosx=+v2 -—l—sinx—-i-cosx =\/—2_(smxcos— cosxsm—) \/—su{x—z)
27 2 4

)

r) 2sinx— J_Zcosx = {%smx —‘/—j-cosx} = A(smxcos; —cosxsm—}—) 4sm(

wl:l

a) 3sinx+4cosx =5(—53—sinx+%cosx) =

. 4 . 4 . 4
=5 sinxcos arcsmg + COS X SIn arcsmg =5sin x+arcsm§ 5

6) 5cosx—12sinx =13 icosx—Esinx =
13 13

.12 . .12 . 12
=13! cosxcos| arcsin— [—sin xsin| arcsin— | |= 13 cos| x + arcsin— |;
13 13 13

B) 7sinx—24cosx =25 -7—sinx——2—icosx =
25 25

. . 24 . . 24 . 24
= 25| sin xcos| arcsin— |—cosxsin| arcsin— | | = 25sin| x —arcsin— | ;
25 25 25

r) 8cosx +15sinx = 17(%cosx+ Esinx) =

.15 . . . 15 . 15
=17| cosxcos| arcsin— [+sin xsin| arcsin— | [=17cos| x — arcsin— | .
17 17 17

a) J?jsinx+cosx =1. 2(*-5%»sinx+—;-cosx] =1; sinxsin§+cosxcos£=% ;

’

T
( nJ 1 x—;—§+2nk x=-2—T£+27tk
cos| x—— =5; ; 3 .

n_oon
X——=-=+2nn | x=2nn
3 3
1 n
6) sinx+cosx =y2.————+——cosx = sinxcos— + cos xsin—= 1 ;
J_smx J2 4 4

sin x+E =1;x+£=£+2nn;x=£+2nn.
4 4 2 4

B) sinx—ﬁcosx = ﬁ %sinx—ﬁcosx = [3—; sin xcos—TE—cosxsin%= g ;

=—\ M

2 n 2z

x-—E—n+21tn 2n
BE} ===42
sin(x—ﬁj—ﬁ' 33 1F 3 i
X——=——427tk | x=T+2nk
3 3
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570.

571,

rysinx—-cosx=1. sinx—

1 1 . 4 . T 1
—— ——=CO08 X =——=;SINXCOS— —-COSXSIN—=——7= |
2 2 2 4 4 2

L T
( J 1 |*73737™ [ x=Z42m
sin| x ~=— | = =} 3 ; 2 .
2 x—£=—n+2nk X=T+2nk

4 4

a) y= J_smx+cosx Z[—smx+ ;cosx]—l(smxcos—6-+cosxsm—J 251r( J

Haubo.b1uee 3Hayenue 2, HauMenblltee —2,

6) y=sinx—+y3cosx= Z[%sinx—gcosx) = 2{smxcos—3— —cosxsm—) 2si J

HauGobitee 3HaYcHue 2, HAaMMEHbILEE —2.

B) y=sinx~ cosx—\/—(—smx_———cosxj—\/—sm(x——gj

HauGounbitiee 3HaueHne \/—2— , HAHMCHBLICC —1/-2- .

ry y= Jgsmx Y2cosx=242 £smx—%cosx}—Zﬁ(sinxcm%—cmxsin%)=

= Zﬁ sin(x —%) . Haubonwluee 3nauenne 2\/-2_ , HaUMeHblnee —~ 2\[2_ .
3 4
a) y=3sin2x—4cos2x =5 sm2x——5—c032x

= S(Sin 2xcos(arcsin -;EJ +cos2x sin(arcsin%D =5 sin(Zx - arcsin%) .
O6nactb 3Hauenui [-5; 5].

6) y= 5cos3x+125m3x—13(%cos3x+l—zsm3x]

=1 3(cos 3x cos(arcsm %) +sin3x sm arcsm— =13cos| 3x arcsmi—z-)

O6nacts 3Hauennd [-13; 13].
7 . x 24 .
B) y= 7sin =+ 24cos = = 25| —sin > +—cos .
2 2 25 2 25
0l }

- x 7
= 25| sin—sin| arcsin— +cos cos arcsin
2 25 25

25 cos —-—arcsml
25
Oonacts 3Hauenui [-25; 25].
8

r y= =8cos=—15sin= =17 —cos———-—-sini
3 3 17 3

x 15 15
=17| cos—cos| arcsin—- —sm—sm arcsm——— —l7cos +arcsm-——
3 17 17

O6nactb 3naueHwui [-17; 17].
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572. a) sin 5x + cos 5x = 1,5. ﬁsin(5x+£)=i;sin(5x+£J=i=JE .
ST 4) 2 4) 22 8

210 PaBEHCTBO HE BLINIOJHACTCA HH TIPH OJTHOM 3Ha4YEHWHU X, T.K.

sin(5x+£J <1 npu BCEX X, 2 J—3—>l .
4 8

0) 3sin2x-—4c052x=~/%. 5(%sin2x—%c052xJ=\/%;
. . 4 . . 4 . . 4
5| sin 2xcos arcsmg —cos2xsin arcsm—s— =\/%;55m 2x—arcsm-5— =\/%;

. .4 26 :
sm(2x —arcsm; = OTO paBEHCTBO HE BHIMONHAETCA HH TIPH OJTHOM 3Haue-

HHH X, T.K. sin(Zx —arcsin -;1) <1 npu BCEX X, @ —Jiz >1.

3

B) sin7x —ﬁcos?x =—72:-‘ sin7x —-—2—3-cos7x = %; sin 7xcos—315— cosTxsin= =

1 T
2 4

m\ w
sm(7x - -3-) =T 3Ha4eHus X, TIPH KOTOPbIX BBIIIOJHAETCH 3TO PaBEHCTBO, CYLLIECTBYIOT,

T.K. 0011aCTb 3HaYeHHH PyHKUMH y=sin(7x—§) —aro orpesok [-1; 111 —1 <%<l .

r) Ssinx+12cosx =41 O.%sinx +%c05x=

12) J170

+ cosxsin(arcsinﬁ

0 . .12
; sin xcos| arcsmE- +

V170

= ; sin(x + arcsin%) = ——— . 3T0 paBEeHCTBO HE BLINOJI-

13 13
V170
13

>l.'

. 12
HASTCH HA TIPH OJIHOM 3HA4YCHMH X, T.K. sm[x + arcsin E <1 l'IpH BCEX X, a

573.8) y=+2(sinx+cosx)= 2sin(x+£—) i




§ 28. MpecbpasosaHue sbipaxeHus A sin x + B cos x xk eudy C sin (x + 1) 125

0) y= 3smx+cosx Z’smx Jg+cosx l smxcos€+cosxsmg) 25ir{x+%).

el
VU

B) y=sinx— 3cosx 2 —smx—%cosx —2(smxcos-§—cosxsm3) 2su{x—§).

2
Ay
2--
L .
[} L i L ~;x
I 1 L1 t -
—3n A0/ = 21 3n
T-1
T2

22
Ay

..I/M

r) y=sinx—cosx= 2(—l—sinx —Lcosx] =w/§(sinxcos§ —cosxsin%) =\/§sir(x—Z—J .
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574. a) cos2x+ J?:sian = ﬁ; %c052x+~‘/2§-sin2x = L costcos +8in— T —sin2x= L

7 3793 7

l' n
2x——=—+ X =——+7n
( ) 1 4 24
cos| 2x—— =T-,
2 lax-Za-Ziomk [x=Z vk
6) sin5x—cosSx=-———;—1—-sin5x—Lc055x=——§-;sinSJrcoslt-—-cosSJcsin—T—t =£;
2° 2 2 2 4 4 2
sx—-Z=Z 4 omn x—2£+£n—n-
. ) 3|72 73 17760 s
e Sy e 2 | 3 omk
Sx—Z=liomk | x= s S
4 3 5
B) cos;x-—ﬁsin—x—ﬂ=0;lcos£———'/—§—sin-{=—l;sinicosz—cosisin£=l;
2 2 2 2 2 2 2 2 6 2 6 2

X T T
———=—+2nn 2n
. (x n) 112 6 6 x——+4nn
sinf ——— |=—; ; 3
21x =w

X T 0T omk | x=2m+ 2mk

X T 1
;sin— cos +cos—sin—=—;

cx 11
232 2 34 2

| 2P ok [x=6mk
sin —+E =—=; 3 4 4 B In .
3 4 2 1lx m® 3n x=—+67n
—t—=——42mn 2
3 4 4

5§75.a) 4sin x — 3cos x = 5, —;Esinx—%cosx =1;sin xco{arcsin%)—cosxsin(arcsin—i—) =1;
. .3 .3 = T .3
sin| x—arcsmg =]; x —arcsm—s— =-5+21tn; X =—+arcsin=+2nn .

6) 3sin 2x +4cos 2x =2.,5; 3 sm2x+ : cosx = ;; sin2x cos(arcsin %J+

+¢os 2xsin(arcsini = L; sin(2x +arcsini = -!—; 2x+ arcsini+ (—- l)" kil +7n;
5) 2 5) 2 5 6

x=(-1)" i—larcsini+ln- :
12 2 5

B) 12sin x + Scos x + 13 = 0; —i—i—sinx+-l—5§cosx =-1; sinxcos(arcsin—ls—j)+

. . 5 . . 5 .5 m
+cos xsin| arcsin— | =~1; sin| x +arcsin— | = —1; x + arcsin— = ~—+ 21n;
13 13 13
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T . 5
X =———arcsin—+2nn.
2 13

X . X 5 12, x 1 12 12y 1
r) 5cos——12sin==6,5;— 2 cost —-Zsinz =~ ,cos—-co arcsm— —sin arcsin— |=-—;
2 2 PR TR T 13 "L 13)72

cOS| -'E+arcsin-1-,2 = arcsmE=+n+2nn,x +—2———Zarcsm1-2—+4n:n
2 13 13 3 3 13

Lx

2°2

576. a) sin x+cosx++2 = ﬁco{x-_)+f f(Hcos(x-—ZD 272 cos? (E“:‘);
6) 00s2x-sin2x=ﬁcos(2x+%)~ﬁ=—\E(l~cos(2x+-;—[D=

T
2x+—

= -2V2sin’ —2f3 SmZ(Hg) .

577.a) 2sinl7x+ s/—?;c055x +sinSx =0; 2sinl7x + 2{-‘?—0055,: +%sin SxJ =0;

- - 17x+5x+2>  1Tx—Sx—=
Zsin17x+25ir{5x+-§)=0;sin17x+sir{5x+—3—J=0;25in > 3 cos 3;

sin(11x+%)=0 T = TR
sin(l 1x+16r-)cos(6x——76£) =0; ; 6 ; 66nk M
13 A 1 T
—_— = 6 —_—— = k =—+4—
cos(Gx 6) 0 |6x 6 2 K| X 9%

6) Ssinx—12cosx+13sin3x =0, 535mx——1-g-cosx+sm3x 0;
. .12 . .12 . . .12 .
sin x cos arcsm—]-; —cosxsin arcsmﬁ +sin3x =0; sin x—arcsmﬁ +sin3x =0;

, 12 .12
x —arcsin—+3x x—arcsin——3x
13 13

2sin cos =0,
2 2

. 1 12

sm(Zx —-—arcsm——) =0

. 1 .12 1 .12 2 13

sin| 2x ——arcsin— |cos| 2x + —arcsin— |=0; ;
2 13 2 13 1 . 12

cos| x+—arcsin— =0
2 13

n

1 . 12 1 12
2x ~—arcsin— =7n X =—arcsin—+—
2 13 . 4 2

x+~1-arcsm—1£=—- Tl’.k x= E—larcsin-l-g-+rrk
2 13 2 2 2 13



128 naea 3. Mpeobpa3sosarue MpUSOHOMEMPUYECKUX eblpaxeHul

2
2
578. a) (sinx+ 3cosx) ~-5=cos Z_ x4 lsinx+‘—/§—cosx —5=005(£—x);
6 2 2 . 6
T n? m R s
4| sinxcos—+cosxsin— | —S5=cos{ ——x ;4sin2(x+— —5=cos(——x 5
3 3 6 3 6

4c052x(£—x -5=cos| lt—-x ;4cos2 l[--—,vc —-Cos -E—x -5=0;
6 6 6 6

5

T 1:/1+80 1+9 [= n n 5
o ——-x |=————=—==[4 ; Tk cos|{ ——x [L],TOCOS| ——Xx |#—.
6 1 6 6 4

8 8

cos[ﬁ—x]=—1;x—£=n+2nn;x=7—n+ 2nn.
6 6 6

2
6) (\/gsinx—cosx)2 +1= 4cos(x +£);4 ﬁsinx——l—cosx +1= 4cos(x +1);
3 2 2 3

2
4cosz[x+l3t-J+l—4cos(x +—§—J =0;(2cos[x+§]—l] =0,

x+£=£+2nk x=2nk
n)_ 1 3 3
cos x+— |=—; :
( 3J 2

5 2n -
b4 T xX=——+21n
X+—==—=+427n 3

3 3

579. a) ﬁsinx+ cosx+2 =£x. ﬁsinx+—l-cosx +1 =£x; sinxcosZ + cosxsinL +1= -6—x;

T 2 2 m 6 6 n
. ( n] 6 n
sin| x+— [==x-L;x=—.
T 3
6) ﬁ(cosx—sinx): 2x—%; 2[cosxcos%—sin xsin-})= 2x—%;

) T n T
COS{ x+— [=x——;x=—,
{ 4) 4’7 4
. N 1. n com 1
580. ) Jgsmx+cosx>l;—smx+—-cosx>—-;smxcos—+cosxsm-—>—-;
2 2 2 -6 6 2
. 1t ln T St 2n
sin| x+— |>—;—+2nmn<x+—<—+2nn;2nn < x <—+27n.
6) 2°6 6 6 3
6) 3sinx-4cosx<2,5;zsinx—icosx<l;sinxco arcsini —cosxsi arcsini <l;
5 5 2 5 5] 2
. .4) 1 Tn .4 =
sin| x —arcsin— | < =; ———+ 27n < x —arcsin— < — + 27n;
5) 26 5 6

n . 4 .4 . 4
——+21n + arcsin— < x < —+ 270 + arcsin—.
6 5 6 5



lnaea 4. Ipou3eoOdHasn

§29. Yucnoesbie nocnedosamesibHocmu

581. a)y=3x2+ 5, x € Z, asnsercy, 6) y =sin x, x € [0;2r], He aBAeTCH;
B)y=7 —xz,x € 0, He sABAAETCS; ny= cos% , X € N, agnsercs.
582.2) , AV 6y - y
4 ’ 2 o o
3 1
2 1 ! 1 ! [l X
e B G
-1
1 L & L X 2
————4——> -
1% 1203 3
[ ]
-2 : o +—4 [
B) d r) A
4 . »
3 o b e +5 .
o 12 i
1 37
; R 2T
-1 ‘4 1 2 3 14
-1 x
—tfe e b
1% 12345
_2--
34 o ®
-4+ °

| B

e +wn
o 1=

® +w
st @

[ ]

|
3 2

o

o4 e

¥

aT o

e t+w
T @

o tw
o 4+

!
\
T
==
e
Y N
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584.2) y, = 2", 6)1,2,48,16..; 8) by =2, by = by - 2.
585, a)y,,=—n,n € N'}’l =_17y2 =‘2,)’3 =“3,}’4=-4,)’5 =_5;

6) yan;l_’n GN,)’l=1,}’2= \/5,)’3= \/5,)’4=2,y5= ‘JS_;
B))’n=—5s}’1="5,}’2=‘“5y}’3=—5,J’4=—5,}’5=—5;
S 1 g 25

r = N’ > 2 » 8 = —
) v, 2ne n= 2)’2 = 2y4 ys= 5

586. a)y7 42 y9*54 yl7—72 6-n= Y 6)_}’6:42 y|0=““70 Yn =217 7-n=y,,.
87,812,027 s = 1= 17,05 =226) S=3 4T+ 111519+ 23 =8
588.3)y,=n’,ne Ny, = 1,1, =32, p, =0y, = (n + 1)’;

6) y,= 3%, ys=3" =243, y; =37 =2187, yy; = 3%, yp, = 3% s =377
589. a) y732 H pras, Y133, Y7345 - -5 Y1445 6) Va1 UVns 2, Y Yas 13

B) Y998 K Y1003, Y999 10005 ¥10015 Y10023 T) Yan—2s Yon— 1> Y2 Y2n+ 12 Yoa v 2+
590.2) y,=3-2n 1= 1y, =-1L,y3=-3,ya= -5, ys =7,

) yu=21" =,y =1,52=6,p3=15,y, =28, ys = 45,

B) ya=1’ = 1, p,=0,5,=7, =26, p, =63, ys = 124;

r) y —:Sn_—l_-—-}.._..._]_ y =1 y =£—]..1._ :E——]l =.!....1.—1.§. = 1—13
T A R C A IR A R G S A A e
9L a) y, =1,y =-Lym=Lyy=-lys=1,ys=-1;
(2)f 4 8 4 16 32 16 3
6 . . S S R
i e T R A TR I T T i T
I 1 I L1 1
B) y,={-1 VT = — 3= V4= JYs=— ;
)y, = TIO" M0 T 1007 T T 1000 07 T T0000°”* T T 100000
(-1y +2 3 I 3 I
ny ¥ gy, 2L 23 oL
) ¥, n—2 n=L» 2 »= . 5 Vs 3

2 2
593.a) y, =3c0s—n,y, =3,y2=—3,y3=——3-,y4=0,y5= 3c0s—n;
n 2 5
. b
6) y,=tg((—l)f'z),yl=-l,yz= Lys=-lLya=1y5=~1;

T 3 1 T
B =1—cos2-—, =0,p= 1, y3==,y,=—,ys = sin’ —;
) ¥, N=0y2=lys =2 ya=2sps 5

Ny,=sinmn—cosmn=—cosnn,y; =1,y ==L py3=1Ly=-1,ys= L.

593. 22+ 32+ 52+ P+ 112+ 134+ 1P+ 199 =4+ 9+25+ 79+ 121 + 169 + 289 + 361 = 1027.

594.a)y,=n,n=1,2,3...;6)y,=-n,ne N;B)yy,=n+4,neN;r)y,=1l-nneN.

595.a) y,=5n,n € N, 6)y.,=6n,ne N;B)y,=4n,ne N, r)y,=3n,nelN.

596.a)y,,=3",neN;6)y,,=(n+2)2,neN; B)y,,=n3,neN; r)y,,=n3+l,neN.
2 | 2n+1 1 1

597. a) Yo =TT o 6) yn=2n+2;n) Yo =055 r) yﬁm-

598.a) y,= L5n, p1 = 1,5,2=3,y3=4,56) y, = (-1), yi ==L, ;2= L3 =-1;

8 8 e
B) Yo=—s N = 8, y2=4,y =§...; Dy=C) "y =Ly=-2,p,=3,p,=-4
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599.a) 1; 1,4; 1,41; 1,414; 1,4142. 6) 2; 1,5;1,42; 1,415; 1,4143.
2-n
600. y =
In S5n+1
a)y,=0,n=2; 6) -——§— n=35;
yn 3 ’ yn 26 o 5
g) y, =, 270 L e 12=sne =13
6 5Sn+1l 6
r) “-‘-13—= —2——_—'1-=———‘13—,226n—452=215n+43, 11n =495, n =45,

226 7" Smel 226
601.a,=(2n-1)(3n +2)

1
a) a, = 0. Het, T.K. 1 He MOXKET ObITb paBHbIM 5 , ——.

3
6)a,=24.6n°+n—2=24.6n*+n-26=0.
n= "11-;25 =2, umu n=—f—6.(ue NOAXOAMT, T.X. n € N).

Orser: apnsercA.

B)a,=153.6n +n~155=0, n =181 _5

62
n= _E (He noaxopaur).

Oraer: saBnsercs.

Na,=-2.6n"+n=0

n (6n + 1) = 0. pewleHne B HATYPANbHBIX YUENAX HET => HE ABIAETCA.
1 1 1

602.2) 1; E; ;; Z ... OrpaHHYEHA CHH3Y H CBCPXY.

Hlw

4
6) -1; 2; ~3; 4; -5... He orpaHHyeHa. B) %; %; ,—5- CHM3y OrpaHHYCHA.

1) 5;4;3;2; 1;0; —1... HE orpaHH4eHa CHH3Y.

603.a) -3; -2; -1; 0; 1... He orpaHHYeHa CBEpXY.
6) 1;-1; 1;-2; 1; -3... orpaHnyeHa CBEPXY.

11 1 1
B) 23375 OIPaHHYEHa CBepXY.
r) l; —2—;—3—;i ... OFPaHH4EHa CBEPXY.
2 345
604.a) l; -l‘; l, — ... orpaHnyeHa, T.k. 0 <y, < 1.
2 3°4 n
1 3 5 2n-]
6) S Qg T - OTPAHHEHS, T.K 0<y, <l

B) 5; -5; 5;=5; (-1)"'5 orpannuena, T.x. —10 <y, < 10,
1N -2;3; 4, 5; (~1)(n + 1) He orpannuena.
605, a)x,=3 - n+2; BO36MEM n; >
Xy, =3:2ny +2>3-n +2 = nocne/0s. BO3pacTaioilad.

6) x, = y6BIBalomas, T.K. pH ny > Ny, Xpy < Xp

n+
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606.

607.

608.

609.

610.

611.

612.

B) x, = n BO3pACTAIOWAs, T.K. IPH Ay > Ay, X, > X,

r) x, = (1) uu Bospacraromas, u y6uiparouas.

n+l
a) x, = [—;) — y6uiBaowas. 6) x, = 7" — Bospacraiowas.

201
B) x, = 6" — y6uiBatoas, ) X, =(—g) — BO3pacTact, T.K. CTelICHb HEYETHas!,

a) Vo1 = ¥n > 05 ypey > ¥ = 110 ONpeEJIENEHHIO OHa BO3PACTaIOILas.

6) 2l <, ¥, >0 Vp <Y, = ybuBatowasn,
Yn
B) Vi1 = Vn < 0; Vi1 < yp = y6uiBaiomas.
ry ==L Yt ¥, <03y, >y, = BO3pacTarolad.

Yn

ayy,=2n—1;y,=2n+1,;y,, >y, = Boipactaiolas.
-n

6) 3, =575 Yy =57 =2

3 Ynet <V, = yObIBatOWAS.

B) y, = n+ 8 V1 = n?+2n+ 9; ¥..1 > y, = BO3pacraioLas.

] 2

l) Yn T Yo T Yl SYa = y6blBalOl.l.laﬂ.
In+l 3n+4

ayx,=(-2)",x;=-2,x=4,x3=-8

=> NOCJC/I0BATECIBHOCTS He ABACTCA MOHOTOHHOIM.

T T : T ’ T
6) v, =cos 5; = cosE, Yy =CO8—, Y3 = COSE . Y1 <y3<y3 ... => BO3pacTaer.
n+

7
B) y,=n ~5; y; =4, y;= 3, y; = 22. = BO3IPACTACT.

Ny, =vn+8, y=3, y, =\/E, i =411.
] " Ly
a) y, =27 6)y,=2" B} y, = (5) ; T}y, =-n.

a) y, =sin%—ctg§(2n+l);yl =2, =1,y =0, ya= 1, ys =2.

6) v, =cos-—2——+tg4(2n+l) yi==Ly=0,y;=—1, ps=2,ys=—I.

B) Vv, =nsin%+n2cos%;y|= Lya=—4,y3=-3,y4=16,ys=5.

r) Yn :Sin%——ncos%;)” :01.})2: I-}’J'_‘ 2‘\/5’})4:45})5: 2‘\/5

3 24 120 _ 20

T e T e 21

1-2.3-4.. 1 2 6
28 14 65

L TR
1:3:5-..-(2n-1)

>

) _V3=

6) y, =
) I E T a e



§29. Yucnoesie nocnedogamernsHocmu

y—ly—g 35 ——S—y 57 Ey_35'9_7-'9_
Ty T3 16 168 12877 T 128-10
613.3)X|"2 Xy = 5-2=3, X3—2 x4=3, X5 = 2.
0)x,=2,x,=12,x3=22, x,=32,xs=42. '
B =-1,5n=1,xn=3,x=5x=7 Dx=4x=1,x=-2x=-5x=-8.
614.a) x; =2, x, =4, xy= 12, x, = 48, x5 = 240.
5 -5 5 5
o) x =—5’ ==, =~=, ==, =,
A R L T A
B)Xy=-2,X=2,x3=-2,x4=2,x5=-2,
F)X| 1 X2 = 10 X3 = ]00 X4 = 1000 X5 = 10 000.
ors.p 1,3, 3.7, 0 o))
24 68 10 2n
6 2.4 6810 o

3. 92.27 8 _(3Y.
216 64 256 " ’

3 5 7 9 2n -1

)\/"22\/_44\/" ’y”_(\/g)"
=(_l)n+l

I12

‘/nin+li;

Sn—1
:—l -.l—-———-—'
®) Y ( )” n(n+an+2)’

616.3) »,

617. a)

<

—
ve
w-ie

ot

|
o

(g 2n+3
_( l)” (n+1)2(n+2)2 ’

(-1 +1

1.2.3-4.n

6) y,

ny,=

o LA

14

0
~1 1 2 3
—1+
24
34

e +-4

-

126.5 256
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618.9) Ay 6) Ay

4-- 6+

6+ 4132
34 2 2f7TTe"
{ — - { }
-1 9
3+ 213
-6+ 44
-9t 61 _343

) 18T r)

6)

*

7
)

wj-

[
0 L T 5|
—24 * . " —l'*:-—o————-o————-—'--—-
620.%,=5,x=-3,x3=1L,x4=1,xs=0, x4 =——1-;x,, = Xn2 H Ko
2 2
62l.a,=1,5=1,Pi=4;a,= V2 ,5:=2,P,=42 ;a,=2,8,=4,P, =8 a3 =22,
Sy=8,Py=8v2;a,=4,8,=16,Ps=16;

an(\/i)"";s,, =2 p =4.(J§)"" ;‘a“ =(\/5)'° =25=32;8,,=2"

(x=3)N2x-1)20;

2n? = Tn+5<5.(n2n-7)<0.
622-_}’":2}12 7n+5;{n n+5 5{(" )

22 —Tn+522.|2n2 =Tn+320.
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N |

]

ne (— w;l]u[3;+oo
2

=n e[O;%]u[Z‘a;%:I ,TK.x e N,Ton=3,y; € [2;5].

623.a)x,=3n-2 A=15.3n-2> 15, n>l31.n26.HaquHaﬂcx6.

6)x,=5"" A=1255"">125;5""> 5’ n>4. Hauunas c xs.
B)x,=n>— 174 =-2.n* = 17 >-2. n*> 15. Haumnas c x,.
Dx,=3"° A4=27.3"5>3 n>8. Haunnas c x,.

624.a)x,=-14x,=x,,1+t7T A=25x1=-14,=-T,x3=0.
x,=-21+7n.-21+7n>25n >f_76—.HaqHHaﬂcx7.

6)x; =3,x,=6x,,,A=168.x,=3,x,= 18, x; = 108.
x,=36""1. 3-6"" > 168. 6™ > 56. Haunuas ¢ x,.

B)x=0,x,=x,,+3,4=28.x,=3(n-1).3(n-1)>28. n>%§+l . HauuHas ¢ x;,.

0x; =3, x,=Tx,., A=285. x,,=7"" 7" > 285. Haunnas ¢ x;.
625. )-—-1—--—1—- —-l— vy X, =——- 501,55 57 < |y _1<5. 1< 6. WECTb YNCHOB.
3125° 625" 125 3125
6 11 16 6+5(n-1) oy Sn+l

377737973817 37742(n—1) " 375+2n

3n<374. n <é§— 124 ynena.

2.2, 2 23
729 243" 81" 729
2 9 16 2+7(n-1)

D205 220 2257 219+3m=1)

=x,.2:3"" <729.2.3"" <35 n< 7 wecrs unenos.

B)

75 i 7n—5<3n+216;4n<221; n< 2L 55 uncros.
3n+216 4
n? 2n+1
626.a) y, = =n+1- =n+1-2+ =n-1+
n+1 n+l1 n+1 n+1
OrpaHnueHa CHHU3Y.
-17 +1 1 1
6) yn=¢—-yn=0 n=7 »=0 Ya=o

OrpanuueHa cHu3y.
By =0, y= 8 y3 = 0, ya = 32; orpaHHY€eHa CHH3Y;

3 8
N y=0y= 7 » =——2—7- ; OrpaHHYEHA CHU3Y.

1
627. a) X _—2' Xy =

—3—, X3 =% ; OrpaHHYeHa CBepPXY;



136 nasa 4. lpou3sodnan

6) xy=0,x, =1, x3=0, x4 =-;-— ; OrpaHH4EHa CBEPXY;

B) x; = 0,x, =4, x3 =0, x, = 16; He orpaHHYeHa CBEpXY;

r) x;=0,x =2, x3 =£, Xy =1—5; OTrpaHHYEHa CBEPXY.
6 11 18
628. a) Orpanntena; ©0) orpasHteHa; B) OFpaHHYEHA; ) He OrpaHHYEHa.
629. a) Orpanuyena; 6) orpanntena; B) OFpaHHYEHa; r) OrpaHHuCHA.
630.2) | &t etet bttt
0 1 2 i
0) 4ttty
-1 0 1
B) | Zeetetot—b—t————b
1 1,5 2
D bttt —tol-toirdod \II X,
-3 -2 -1 0 1 2
63.8) | 4ty
0 1 2
6) o

5432101 2 3 4526 78
B) (ete—tot—t bt
0 0.5 1
Dttt
23 19 -15 -1 -7 3 1 %
632.2)6<a,<T7, 6)2<5,53; B)l $p, <2 r)0<q,<1.

§30. peden yucnoeoii nocnedosamensHocmu

633.a)a=0,r=0,1.(~0,1; 0,1); 6)a=-3,r=0,5 (-3,5;-2,5)
B a=2,r=1.(1;3); rNa=02,r=03.(-0,1;0,5).

634.a) (1;3),a=2,r=1. 6) (-0,2;0,2),a=0,r=0,2.
B)(2,1;2,3),a=22,r=0,1. T nN(E7-5)a=-6,r=1.

635.a)x,;=1,a=2,r=0,51¢(1,5;2,5); 6)x=1l,a=1,r=02.11¢€(0,8;1,2);
B)x;=-02,a=0,r=03.-02 € (-0,3;0,3);
Nx=275a=25r=03.275 € (2,2; 2,8).

636.2) x, =l2, a=0,r=0,l. —li-e(—O,l;O,l). Tpu ng 2 4.
n n
6) x, =Lz, a=1,r=0,1. Taxoro ny He CYLECTBYET.
n

n
B) X, = ——1 ,a=0,r=0,1. Takoro ny He CyIECTBYET.
n+



§30. Mpeden vyucnoeoii nocnedogamesibHOCMU

137

637.

638.

1) x, = — sia=1r=01x, € (0,9; 1) npu o 10.
+

1y
6) y,—(g) ,y=0.

y
173 '
2/9
1/9 o... .
7 -
o 1 23 456 78 O 1 2 3 456
4 1"
B) y,=—,y=0. r) y,,=(—) ,y=0
n 2
y y
4 ® 1 °
3 3/4
2 [ ] 172 o
[ ]
1 e e ,, “. ., .
St et} i
| 1 23 456 78 0f 2 45 6

a) y, =—1+-1-,y=—1.
n

|y

x

al®1 23 456 738

-1724 .
~3/44 ® .

-14 e

23 45 6 7 8
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5 [ 17 [ 15 ., 3
639.23) Lim—=0, 6) Lim|-— (=0, B) Li =0, r)Lim—=0.

640. 2) le[-7-+.-8_+j’_] 04040=0:

LE L n J; n
6) Lim 6——72-—1——3— =6-0-0-0=6;
o n J;
B) Lim(-3-+—75-~—53— 13) 0+0-0+0=0;
nrEANn n n n
7
r) Lim(-l—+-3——4+—;)=0+0 4+0=-4
LELY ” J; n
S5n= 542 7n =
641, a) Lim =Lim—2%=5; ) Lim =Lim =7;
o ”+1 n—so e o g nox 1+_
n n
3+l n+ 2+l 2
8) Lim =Lim—2Z =3; r) Lim D Lim—2 -2
n-so ’!+2 nao 1+Z n—xo 3’!"1 e 3—1
n n
5 . . on .4
642. a) L1m3—=0; 6) leE»S "=0; B) Lim7.37"=0; r L1m3"_, =0.
' L +2+1
2 ._2_ —
643. 2) Lim2"— -Lm{z——) 2; 6 Lim Qﬁ’if—"—)—umﬁ—i"—— =1;
nox n >0 n n—®
3 4 2
- P
B) Lim— —le[-%—vlj i, 1 Lxm3n 4 2n’ n_n =2
n—x n e | p nao n—um 1
644.a) b, =3 qz—l- S,,=-i-=4-1—.6)bla-—5 g=-01 §,= = ——iqt -6—
3 =12 1+0,1 11 11
3
-1 5 1
B) b =-1 02 §,= =——=-]—.
Jn=-lg= 08 4 4
l')b|=2 q=——= S"=_.£—-=_6_=_i
et 4 2
1 32
645.a)32,16,8,4...; 6, =32 qzz §,=—0=064
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646.

647.

648.

8 8 1 24

6)24,-8, =, —~..; b =24 g=—— § =—"_=36.
) 379 1 q 3 1 7
+~_
3
1 1 27
8)27,9,3,1, — ... b, =27 g=— S, ="—=405.
) 3 f q 3 2
3
1)18,-6,2, —~ . b =18 g=—t §, =-I-ST=£.
3 3 L1 2
3
11 1 2
a)2+l+—+—..;b=2¢g=— § =——=
) 2 4TIy T
6) 49474144 ;b =49 g=t § = _571
7 7 L 7
7
3
)_3’__1+E_i ,b|=3 q=—2- S,,=—2-—=—3—-§=—9~
2 3 9 2 3 .2 25 10
+._
3 .
1) 125+25+5+1...:b, =125 q=—;— s"_li—5=9§-5-=156,25.
B
a)—6+3—-2—+—-g—...;b,=~6q=—'l S":__E_=u.§4...=__2._7_,
3 27 243 R T
9
! I 333 3BB)
) 3+Y3+1+—— . ;b=3 g=—= S = = = )
\E \E I—L \E—l 2
3 ,
B) 4-14+4-S b =49 g=-2 5 =20 33 55l
7 7 .2 9
+_.
2
) 4+202 42443 b =4 g = S~=_'i1—="42i—'[“4‘5(‘5”)
2 - -
V2
a)by=-2b,=1 q=——1- s =2 - 4 L1
14— 3 3
1 1 327 3
6 b =3b = — - — S =.——=__=3_'
) by 2= 3 475 5 178 %
9
[}
By by=Tby=-1 g=-L § =1 _ -2 _¢l1
L1 8 8
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— 0 2
l.)b|=_20b2=4 q:——l- S":._z_ol—:_lg(_)._:_;s_z_lé_'
5 PP 6 3 3
b b b 1 1
649.2)S5,=25=3; 5§, =— l-g=—" g=l-—=]-—=—,
1-¢ S, S, 2 2
5 1
6)S,=-10b=-5g=1-—=—.
) | q 02
9 3 4 |
B)S,=——b=-3¢g=l-—=l-—=——,
9
4 A 3003
2 4 1
NS,=15b=2¢g=l--=]-m=—wz,
2
1 b, 9
650.2) S=10, g=—, S=——. b =S 10-—=9.
) 7 10 l-¢q ( ) 10

6)5—“——-3,(]:—:—13',b]:—-3-[l+l]=—4.
1 3 1 1
B)S=6,g=—,b5=6—=9, 1)S=-21,g=—, b =-21|1-—|=-18.
) q D) \ 7 ) q 7 | [ 7}
2
651.a)S=15,q=——l~,n=3, b|=15>i=20,b,=20- —-1—] =——=2—2v.
3 3 3 9
3
0)S=-20,b,=-16,n=4, q-—l-16—=l,b4=—l6‘ i =——1—6—.
20 5 5

3
B)S=20,b,=22,n=4, qnl—z—z_—l,b,,:zz-(—l] AL

20 10 10 500
22

nS=21, =2, =3,b,=21~[1*£]=7,b}:7~[—] B 51

3 3 3) 9 79

652. a) x, =—l—,a=0,r=0,l. —1——<O,l,2n> 10, n > 5 naunnas ¢ 6-oro,
2n 2n

6) x, =3+—1,—,a=3,r=0,2. 3+—1,-<3,2,n?>5,n> Jg HauuHas ¢ 3-ero.
n- n-

B) X, —l+i a= =0,01. 1+—2—<101 ——22—<O,01,—1~,—<~—]—,n>14,ua-
n’ n’ n n 20 '
yuHag ¢ 15-oro.
r) x,=— 3 =0,r=0,1. —i —l 3<—]—,n>30 HayuHas ¢ 31-oro.
n n 10°

n n n 3
653.a) x, = -1— ,a=0,r:L; -lv <—1——, —l- < l , 1> 3 HauuHas ¢ 4-oro.
3 27 3 27 3 3 .
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64’ 2" 647 \2

n ‘ n n 7
o5 =2+(5] =2 re ki 2+ <2 [3] < o=(1) o7
2 128 2 128 "\ 2 128 2

HauuHasg ¢ §-oro.

n n n 4
nx,=3- 1 ,a=3,"=L;3— 1 >2&, ! <L= 1 , HAUMHAsA C 5-010.
3 81 3 81 3 81 3

n 6
6) x,,=(—l)"%,a=0, "=L; -1—< l (—1—) <(%) , n > 6, HauMHag ¢ 7-0ro.

654. a) y,,=2+(-—l)"l, y=2. 6) y,,:(—l)"2+—1—.
n n
Ay Ay
254 . 3]
2+ ® e ® o 24 * . . .
154 . Nl
14 e | I X
0.5+ Nl 2 3 456 7 8
bt 2 * U .
0 1 23 456 738 “T
2 o, 2
B) y,=-3+(-1y=, y=-3. n oy, =(-1y"3-=.
n n
Ay
A T .
Y 1 .
I
4101 23 456 78 L
4 X
S ———— >
27 . . GL 123456 78
I . ® M . -2+
44 M
54 e _4—~ . ° [} b

655.a) Her, y, =(—l) . @) Her,y,=n.  B) g, y, =L e V. =(—1J i
n n n

. (2 - 2 -sn-3 .
656. 2) le( "+])2(" 3 Lim 2 f” 3=L1m(2-—i—i7]=2;
n—o n n—sx ” n-»o n n"
12+1 !
- 2, ———
6) Lim(3"+1x4” 1)=Lim[122n +n 1)=Lim 2” fz 12
(n—l)Z n -2n+1 -2+ L
n n
. 3n- . z - ‘
B) L_lm(" 2X22”+3)=le6n +§n 6=L_1m(6+£——6?)=6;
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1 1

—-==2
- —n=2n? 2
9 Lim ! 2")(1+")=Lim12” 2 Lim2l
= (n+2f s n® +d4n+4 "%l+i+iz
n n
2
657. 3) L].m(2n+1)(3n 4)-6n +12n . Tn 4=7;
e n+5 —e n+s
2 D} 2 _ 2 _
6) Lim” (2n+5)~2n + 51 13 _ .. : 1on2 13
o n(n+an—7)+1—n = 0’ ~6n° —8n+1
3
- Lim 10/n—13/n ~0;
™~ 1-6/n—8/n* —1/n’
_ 2 3 2 _
o n°+2n e n"+2n
. n7-—n2)+n’—3n-—1 . In-n*+n*~3n-1
r) Lim 3 =Lim—; > =
== (n+Yn+2)+20" +1 o n? 13ne 24200 71
_ _ 2
- Lim 24n 1 = Lim 4/n—1/n _—0.
™ 3n' +3n+3 " 343/n+3/n
658. a) b"=-23,bl=-23,b2=—23,q=l,s"=—2£=|2,5;
3 3 9 3 2/3
13 13 1 -13 26
6 b =—1 _—,b=““13,b =, =——’S RS——=———=
)b =C1N 55 RN
B) bnz-‘}i!bl:ﬁ’ b2=£’q:l’ S"=ﬂ3‘=£=22,5,
" 3 9 3 2/3
7 1 42
Nb=(-1—.,b=-42,b=7,g=-=,5 = =—
) b= )"6"". ‘ A 1+1/6
650, |8 +0=29  [brbg' =29  [b(1+4?)=29 2
Tl +b, =116" bg+bg’ =116 b,q(1+q2)=11,6’q 5°
b= g5 5 o 25 255 2
1+ — 1-= 3 3
25 5
7
3
g -1=-=
-l-—b'——=24 8 _b'_=24
660.3)5,~24,5,=21. { 7= V2, n
g’ -1 =91 8 1
-1 1 =3
q g=1 2
2
L ais (g -)= 3L 1
%) I-¢ 125 125
big’ -1 |



§30. Mpeden yucnosol nocnedosamensHOCMU

143

125 5b y
b—'=—,—'=£,b;=25;q=l,bl=25, b, =25- 1 =__1__'
1-Ys 4 ' 4 4 5 5) 625

661. {7
B +big7 +big .. =162
L=_13 L:lg
g-1 1-g {b,=18(1~q)
2 ’ 2 * _ 2)_ _ 2
b e | e 324(1-29 + 4 )=162-1629
l-g 1-¢g
2 2,2 2+1
29°-49+2=1-q",3¢°-49+1=0; q=—§-—=l, by = 0 He MOXKeT ObITh;
1
q=-3—, b|=12.
662.8) 2+446+.. 4204441l 102042, V2 o0 o
2 4 8 2 1-1)2
6)1+3+5+...+99+E+i+—§—-+...=
5 25 125
_1+99 99-1+2 s =2500+3=25003;
2 2 1-2/5 3 3
11 1
B) 21+24+27+..+5l+=—~-—+—..=
3.9 27
_21+451 51-2143 13 =12_33+_1_=3961;
2 3 1+1/3 4 4

r1+4+7+..+100+0,1+0,01+0,001+...=
_l+100'100—1+3+ 0,1

=1717+l=1717—1—.
9 9

2 3 1-0,
. . . sin x cos x
663. a) sinx+sin’ x +sin’ x+...= ——; 6) cosx—cos’x+cos’ x+..= ;
l-sinx . l+cosx
2 4 6 cos’ x 2
B) cos’ x+cos’ x+cos xX+..=————=cig’ x;
1-cos® x
. . . 1
r) 1-sin’ x+sin® x —sin® x + ... = ————.
l+sin” x

664 ) x+ P+ 0+ =4 —F 4 x=d—dy, x=
1-x 5
6)2x—4x2+8x3—16x4+...=2; 2x =§4,2x=2+2x,10x=3,x=3—.
8 1+2x 8 8 4 1

1
665. a) l+1+,\‘,+ch+...=2; L=2-2=9x—9x2,9x2~9x+2=0, x:—l- HIH xzz;
2 l-x 2 3 3

po
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2
6) 2x+1+x =& 4xt — = 2xale =1
6 I+x 6
) , 13 13 ’ B _
2x+1+2x  +x+x «-—6-x—-6_=0,18x +18x—13x~7=0, 18+ 5x~7=0,
oSl 1 -5-23 7
36 2’ 36 9
sinx

i .5
666. a) sinx +sin’ x +sin’ x+..=5; — =5, 6sinx=5, x=(—l)" arcsin—+ 7 .
1-sinx 6

6) cosx — cos’x +cos’x +...=2

cosx .
=2, cosx =2 + 2cosx, COSX = —2 — PEIICHHH HET
l+cosx
. . 1 4 3 T
B) l+sin’ x+sin'x+..=—; ———=—-cos’x ==, x=%—+2mn,
: 3 l-sin“x 3 4

xzts—:+2nn;

cos’ x

|
r) 7cos’x + Tcosx + ...= I; =—, 7cos’x = 1 — cos’x:

l-cos’ x

1 1
cos’x==, cosx=—, x=%—+2mn.
8 2 3

§31. Npeden ¢pyrryuu

667. a) npn x — +oo pHC. 23, 25 yuebHuxa. 6) npu x — —o0 pHuc. 24, 25 yueGHMKA.
B) NPH X —> o0 pHC. 25 yyeOuuka.

668. 2) y = 3 — ropH30HT. aCHMITTOTA Ha J1yue {(—oo; 4] I;‘lT Vi (x) =3,
Iﬂrg 7(x), HE f{x) ne cymecrytor
0) y =—2 — ropH30HT. aCHMATOTA Ha Jy4de [—6; +o0) I;‘lT S/ (x)
1‘132 f(x) e cymecrsyor, EEB flx)=-2
B) y = —5 — FOPH30HT., aCHMNTOTA Ha JIyde (—o0; 3] {.;1_12 f(x) =-5,
1';152 f (x), 1;_121 f (x) He CYILleCTBYIOT
r) ¥ = 5 — FOPH30HT. aCHMIITOTa Ha J1y4e [4; +o0) I:_lgl S (x)
Erg VA (x) HE CYIIECTBYOT, Em S (x) =5

669. 2) Lim f(x)=3; 6) Lim f(x)=-2;
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r) Lim f(x)=0. '

|
N

a) Lim6/(x)=-18; 6) Lim™==-1; ») Lim8/(x)=-24; 1) I;_inOAf(x):——g—.

>

670. Lim f(x)=-3;

Xm0

671. Lim f(x)=2, Limg(x)=-3, Limh(x)=9.
a) Lim((x)+ g(x))= Lim f(x)+ Limg(x)=2-3=-1;

6) Lim(f(x)-h(x)=2-9=-7; 8) Lim(g(x)+ 4(x))=-3+9=6;
r) Lim(/(x)+ g(x)- hlx))=2-3-9=-10.
672. Lim f(x)=-2, Limg(x)=7, Limh(x)=-2.
o Lin(7(x)-g(x)= 16 & Lim(r(x)f =4
B) I;iT(g(x)-(h(x))l)=7-4=28; r) LiT(f(x)'g(x -h(x))=7-4=28.
673. Lim f(x)=6, Limg(x)=-10, Lim(x)=25.
a) le_[_(x_) =._6_=..i, 6) L (g(‘x))z 100 _4,
== glx) -10 5 = Lx) 25
8) Lim flx)e(x) _6-(-10) 12 a24: LmZL(x)= 50 _ s
== L(x) 25 == 3g(x) -30 3
674.a) Li iz+—33-J=o; 6) Li"’(ls“—z‘;J=0;
ey X x| x x
2 8 5
D Fep)ee o5
675. a) Lim(i,n =1; 6) Li ig-l—gl)=-21;
xom | Py g x
B) Li is+i2+9)=9; r) Li -%—-7):-7,
A0 x x X0 x
: 116 _. (1216 16
676. a) ELT(]Z—?)?— = x_l’[:)( x7 -—-?J E3 0;
6) Li ~5,— 1)(——82—-2J= (-2)=-2;
WX X

10 — 4113
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2 x+1 1

685. ) Lim— —L:m——-O 6) Lim——— = Lim—=—1;

x—0 X=X x—0 x_ x-—1 X +x x—=I x
2 —
B) LimZ 3J‘=Limx=3; r) Lim f+5 =Liml=l.
¥ x_3 13 -5 x4 §x -5 x 5
.oxt—1 -4

686. a) Lim =Lim(x-1)=0; 6) LimZ—" = Lim(x - 2)=—4 ;

-l ] x—l =2 )4 x -2

B) Lim® =2 _Lim(x+5)=10; ) Lim—* = Lim——=-_.
x5 x_5 x5 x>-3 xz _9 x—>-3 x_3 6
687.y=2x-3,x0=3,)y(x0)=3
a)x; =32, y(x;) =34, Ay = 0,4; 6) x; =29, y(x)) =2,8, Ay=-0,2;
B)x; =35, v(x))=4,Ay=1; ) x; =25 y(x))=2,Ay=-1.
688. y =x"+2x, xo= -2, ¥(Xo) =0
a)x; =-19, y(x))=-0,19, Ay =-0,19;  6) x; =-2,1, y(x;) = 0,21, Ay=0,21;
B) x; = -1,5, y(x;) =075, Ay =-0,75; 1) x,=-25, y(x;) = 1,25, Ay = 1,25.

689, y =sinx,xy =0, Y(xg)}=0

T 1 1 b 1 1
a)x, =—, yx)= —, Ay=—}; Gy x,=——, = Ay=——;
)16)’(1) =3 ) X| 6)’(JCI) 5 ==
r V2 V2 n 3 V3
B)X;= — , y(x})= — , Ay = == Nx=——, R A A
)x) 2 y(x1) > Y > ) X, 3 Yx1) > Y >
690, y = 2sin x cos x = sin2x, xo = 0, ¥(x;) =0
f V2 1 1
ax———, ———-A———; 6 ——, =—,Ay=—;
)X e yx1) Y 5 )X = 5 Hxy) el
n 2 2 n 1 1
= — =—'_sA = =, =_—;A =—-—.
B) X| 3 yx) 2 y 2 ) x 2 ¥x) 2 Y 2
691.y= Vx ,x=1
a)Ax =044, y(x+ Ax) - y(x)=12-1=0,2;
6) Ax =—-0,19, y(x + Ax) - (x) = 0,9~ 1 =-0,1;
B)Ax =021, p(x + Ax) - y(x)=1,1-1=0,1;
1) Ax =0,1025, p(x + Ax) — y(x) = 1,05 - 1 = 0,05.
692. a) f{x}) —flxe) = 1,4 -2 =—0,6; 6) flx,) —flxo) =1 —6=-5.

693. y=4x"—x.
a)x =0, Ax = 0,5, y(x + Ax) — y(x) = -;—;
6) x=1, Ax=-0,1, y(x + Ax) — y(x) = 2,34 — 3 =—0,66;
B)x=0,Ax=—%,y(x+Ax)—y(x)= -:-;-;

rx=1,Ax=0,1, y(x + Ax) — y(x)= 3,74 - 3 =0,74.

694. a) f{x) =3x+ 35, fix + Ax) = 3x + 3Ax + 5, flx + Ax) — fix) =3Ax;
6) flx) = —x%, flx + Ax) = —x* — 2xAx — (Ax)%, flx + Ax) — flx) = —2xAx - (Ax)
B) flx) =4 — 2x, flx + Ax) =4 - 2x - 2Ax, flx + Ax) — flx) = -2Ax;

10*
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) fix) = 2x%, fix + Ax) = 2% + 4Axx + 2Ax, fix + Ax) — fix) = 4Axx + 2Ax.
695y =x" —4x + 1, x = 2, y(x) = -3.

%= 2,1,50) =229, ) -yt =001, 2 =28 =g,
Ay 0,01
6)x=19, =229, - =01, —=-——"—=-0]1;
) x ¥x) Y(x) = y(xo) Ar ol
Ay 0,25
=2,5, y(x) ==2,75, ®(x) - y(xg) = 0,25, == =—"==0,5;
B) X ¥x) Hx) = y(x0) A 05
Ay 0,25
) x=1,5, y(x) =-2,75, W(x) - p(x0) = 0,25, == = -2 = 0,5 .
) Yx) Mx) = y(xo) Ar 05
696. ) Lim f(x)=5,/0)>0,xeR; 6) Lim flx)=-3,f020,x e[-7; 3];
Ay

-7 3 x
0
0] > .—:.__---__ 3 : ___ -

B) Lim f(x)}=0,/x)>0,x € [0; +0); 1) Lim f(x)}=0,fx) <0,x e R.

¥

<P

B) Lim h(x): —2 u ¢yHKiuHd Bo3pacraer; I) Lim h(x) = -3 u pyHkuus yOniBaer.

x——wo

698. a) L_E h(x) =1 ¥ pyHKUHA 6) Jlrdim h(x): I u pyukuns

OrpaHnyeHa CBepxy,; OrpaHHY€Ha CHHM3Yy;
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“x
B) LimA(x)=1 n gynkuna r) Lim h(x):l M byHKIMA
OrpatHyeHa CBepXy; OrpaHHuCHa CHH3Y.

699. A y

0| 2 \/k
-5 p------- :

Ax? 4+
700.2) Lim =~ _ Lim Ve — 4;6)

Lip 28 +sxt2 2+¥+ %,

TR Y78 e v 503 63~ ¥, =2
B)Lim3x2‘8=Lim3_%’—3 M Limi & Hax=3 0+ Y- ) =2,

I S B 1_y2 =0 5x% 4 2x +1 ~11": 5+/ /

701. a) anxzi;xl”—b 1//// =0;6) L;m25;5; =Lim / //:0;
X - I—»am + X T x — x I
a/ .3
B) Lim "3—“_2’3__—* / / Ln‘ 4X2+3 =Lim/r+/rl =0.
xow 3yt —4x +1 ‘—"‘ 3 y / o | 2xf —fx  xoo ]2_%
_ _ _8
702, 2) Lim 22X L / A4 - 1.6 Lim ’f"gzum' /‘3:1;
Xp 5x _2_x :mo / 5 I Y +18 JRrny l+l%3

T Y Y- 2+/

=Lim y
o 3Te2x w342/ 3
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3

2
X

Vo~ e
TN T

703.8) Lim f(x)=4 u Lim f(x)=0;

-3x

r) Lim
= x4 2x +1

0) E{gf(x)=10 # Lim /(x)=—

X=3—0

|
X 1

6) Lim f(x)=

4n Hr_gf(x):
Ay

4
X

-6
r) Lim /(x)

/goz‘

B) LiT f(x) =4 u f{-1) — He CyLIECTBYET;

0
~1 u Lim f(x)=~
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2 1
6) Lim—t 2 = Lim 2 =1
=2 2xt ~x -6 =2 (x+2X2x—3) 7
1 1
B) Lim x+1 . x+1

e 23 PG )e—3) 13 4
g LimEolx+18 o (e-0)x-2)

= x-9 =9 x-9
1 1 1

706.2) Lim =% = Lim -
2 x’ +8 *-'-Zx—2x+4 4+4+4 12

3

3 —
0) Lxml+x =Lim1 x4t —_-3;
I Y
B) Lim x=3 = Lim x-3 l =-—1—;
S5 27 (x-3)xt +3x49) 9+9+9 27
16 - x* - Lim (4-x)4+x) _ 8 _1

4 64—x’ 14 (4-xf16+4x+x7) 16+16+16 6

707.2) Lim22% = Limcosx=1;
=0 tg x x=0

sin3x —sinx . Sihxcos2x .
6) Lim——————— =Lim————=Limtgx —npeaena ve cywecTayert;
._._ cos3x +cosx ,_._ cos2xcosx ,_.g

: . " Arsi
B) L1mcos -L1msmx~l r) Lim 255x_c0§3_x le—w=0.

Eolgx .2 =0 ginSx+sin3x 0 sin4xcosx

708. a) fix) = Kx+ m, fix + Ax) = Kx + m + KAx, flx + Ax) — fix) = KAx;
6) fix) = ax®, flx + Ax) = ax’ + 2aAxx + aAx?, fx + Ax) - fix) = 2aAxx + aAx’;

_1 _ 1 e XTX=A A
B = Sl A9 = e flrd A0 ~fl)) = T s

r) fix)= \/;,f(x+Ax)= VX+Ax , flx + Ax) - fix) = \/x+Ax——v/;.

709. a) fix) = Kx + m, Af= KAx, %:K;

6) flx) = ax?, Af = Ax(2ax + aAx), % =2ax+aAx;

o= o= - Y ——'—;

nfw=x, Af—-———— A —

n0.a) ) =ke+m Yok, Limd -
Ax 40 Ax

—ait, LimY — 1 = 2ax;

0) flx) = ax’, ]le‘l;?Ax—%xl_l;l(’)l(zax+an)—2GX,

1 & 1 . Af 1
B =—, —=————, Lim—=~—,
) x Ax x2 +xAx’ a0 Ay x?
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1 1 1
N fix) = \/— : Lim )
Ax \/x+Ax+\/— A“"’Jx+Ax+\f_ 2Jx
711. a) Lim x2+6_3=Lim x46-9 =Lim 1 ! '=—1—;
= x=3x o yfx- 3)(./x+6+3 = xlfx+6+3) 3(3+3) 18

712,

3.

714.

715,
716.

6) Li (./2 +3-42x—7 )= Lim =0.
) * )_H‘" J2x+3+J7x—7

. l-cosx . l-cos’x . sin® x . 1 1
a) Lim — =Lim— =Lim = Lim ==
=0 x =0 x*(l-cosx) 0 x*(1-cosx) x>01-cosx 2
6) Lim sin 7x—slm 3x - Lim stn 2xc0s5x  Lim s!n 2x _
0 gin8x—sin2x  *° sin3xcos5x =0 sin3x
- Lim 2sin xcosx - Lim 2cosx _2_
=0 3sinx—4sin’x 0 3-2sin’x 3
§32. OnpedeneHue npou38o0HOl
a)AS=8(3)-8(2)=7-5=2.At=3-2=1. Vep AAS %=2M/C.
AS 1
B)AS=8(2,5)-S2)=6-5=1.At=2,5-2=0,5. Vep =—=—=2M/
At 05
B)AS=5(2,1)-8(2)=52-5=0,2. At=2,1-2=0,1. v, =£= 0.2 =2 m/c.
At 01
_ _ _ AS 01
N AS=5(2,05)-52)=5,1-5=0,1. Ar=2,05-2=0,05. Vep =Xt_=_ﬁ=2 M/C.

B MOMEHT BpPEMEHH ¢ = 2 ¢ MTHOBEHHAs! CKOPOCTb Vyry = 2 M/C.

a) AS = 5(0,1) - §(0) = 0,01. v, = % =0,1 m/c.

6) AS = S(0,01) - 5(0) = 0,0001. v, = ;ﬁ =0,01 m/c.
!

B) AS = 5(0,2) - S(0) = 0,04, v, = % 0.2 . '

r) AS = 5(0,02) - S(0) = 0,0004. v, = %‘f— =0,02 m/c.

B MoMmeHT BpeMenH £ = | ¢ MrHOBEHHAS CKOPOCTD Vi = 2 M/C.

a) v, =4 M/c; 6) v, = 6 M/C; B) Vo, = 3 M/c; r) v, =5 we.

a) » =~/§X+K;yl'(x1)=\/§:>f’(1)=\/§;}’2 =x+Ky yax)=1 :>f'(4’52).= 1;
B3 V3 3

x+K; y(.X'z)=—3—:>f( )—£;

6) '(x)=0; y="= 3

3
B)f(x)=0; fx;)=~ 1)/ (x) = 0; £(x2) =0.
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717.a) y=9,5x—-3.v=9,5 m/c;
B)y=6,7x-13.v=16,7 M/c;

a) fix) = x% xo= 2. f(xo) = 2xp = 4.
B) flx) =% xo=-2. f(xo) =—4.

2.f(x0) = %

718.

719. a) fix) = 1 LXg=
x

B)Alx) = £~x0= 5./ (x0) = ——2';.

720.5(6)= 2. S(H) =2t. S'() = 2.
a)t=1.v=2(m/c). a =2 (m/c?).
B) £=2.v =4 (M/c). a = 2 (M/c).

TLy=x"y'=2.  a)y >0, npux>0.

6)y=-16x+3. v=—16mM/c;
r)y=-9x+4.v=-9 M.

6) flx) =x%. xo=—1. 1 (xp) = 2.
) flx) =x% %9 =9. f(xo) = 18.

6) ix)= —lx—.x0=—l.f(x0)= L.

r)f(x)—;lc- xo= 0,51 (x0) = 4.

6)t=2,1.v=472 (Mc),a =2 (M/c?).
r)t=3,5.v="7(mc). a=2 (M)

6)y' <0, nprx<0.

722.85(t) =27+ 1.4, =0.
a) 1,=0,6. S(ty) - S(1)) = 1,32. é§=1—3—§.22 (M/c);
At 06
6) 1,=0,2. S(t;) - S(1;) =0,28. _Aj_go2_28=l4 (M/c)
B) £,=0,5. S(2,) - S(t,) = 1. %:é 2 (M/c);
), =0,1. S(t;) - S(1,) =0,12. ‘Z‘f 00112 1,2 (m/c).
723. 8) S() =2 + 3. S()=2t. Vi =2t (MC);  G) S() =12 —1.5(1) =2t — 1. vy =2 — 1 (M/C);
B) S() =+ 4. S(t) =21 V= 2t (M), D) S(O) = =26 S(€) =2t — 2. Vyy = 2 — 2 (M/C).

24.8) f(-T)<f(-2). 6)f(-4)<Sf(2).

725. ) f(x))>0,f(x2) > 0. x;=0,x; = 1.

B)f(x)) <0,/(x)) <0.x;=-5x,=—4.

a) ¢'(x) > 0; x =-7,-6,-5.

B) ¢'(x) < 0;x =-3,-2.

N7.5()=F+4L.S()=2+4.S({)=2.
a)t=1.v=2+4=6(mkc),a=2 (Wc);
B)7=2.v=_8 (M/c); a =2 (M/c?);

726.

B) f(-9) </(0).
6)f(x)<0,f(x2)>0.x,=-6,x,=0.
Nf(x)>0,/(x)<0.x,=2,x,=4.
0) p'(x)<0ux>0;x=4,5.
Ne'x)>0ux<0;x=-5-6.

nNSED>1(5).

6)1=21.v=42+4=82 (mk); a=2 (m/cD);
=35 v=7+4=11(Mc); a =2 (M/c?).

§33. BbiyucneHue npou3so0HbIX

728.a) y=17, 6) y=2x;

1

0)y=—;
)y e

729. a) y = cos x;

1

B)y =-6, r)y=——-2—.
X

B) y = —sin x; rNy=0.
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730.

(xa)=L
2\/;,g(x0)—4,
B) g'(x) = -3; g'(xo) = -3;

a) g'(x)=

731. a) g'(x) = cos x; g'(xp) = 0;

B) g'(x) = —sin x; g'(xp) = 0;

732. a) H'(xp) = 7; 6) h'(x):al/—;; R(xy)=

733.a) K(x)=—

X

' __1_ .
h (xo)- 4’,
B) H'(x) = 2x; K'(xo) = —g;

734. a) f(x) = 2x; f(x0) = -8;

B) f(x)=——: £ (x0)= 4

x

735. a) f(x) = cos x. f{xy) = -;— ;

B)£(x) = —sin x. f(x) = —ﬁ

736.a) flx)=x* + c; 6)j(x)=smx+c;
737.a)y =2x -7, 0)y'=—-6x-13;
1 1
738.a) y'=12+—x; 6) y' = ~18x;
2/x 2Jx
139.3) y'=——4d; 6) y'=—dxs—;
x x
3 1 1
740. a) y' = —-—— 5 6) Y =—— t—;
J_ x? NP
741.3) y' = cos x; 6) y' = dsinx;
742.a)y =-sinx+2; 6)) =2cosx—-6;

743.
744.

a) Y =5cos x —sinx; 6) y = 3cos x—sin x;
a)y = 5x* 6))y = 10x°;
745.2)y =3x* + 10s%; 6)y =4x - %5
746. a) y' = 5x* + 180x'%,6) y/ = 7x — 64x">;

747.2) y' = (x* + 2)(2x) + (3% — 1)(4x°);
B) Y = 2(x' - 1) + (x + 3)4x%;

S WK =-651) H(x)=

0) g'(x) = 2x. g'(x0} = -14;

Ng=-—.gkx)=-4

6)g'(x)=
r) g'(x)=cos x; g'(xp) = l.

—sinx; g'(xg) = —%;

1 1
DR =—.
2‘/; ("o) 6

0) A'(x)=cosx. h'(xg) =0,

r) h'(x) = —sin x; k'(xp) = 0.

6) S (x)——w (x0)=-9;

N f(x)=2x; f(x)) =4

6) £ (x) = —sin x. f'(xo) = g ;
3

r) f(x) =cosx; f(xo) =

B)f(x)=3x+c; !‘)f(x)=cosx+ c.

B) Y =14x+ 3% ry =-2x+8.

B) y'=15+2\1/;; ) y’=2‘1/;—10x.
B) y'=—x—12-—6; ) y’=20x—;—i-.
B) y’=-§;-;57; r) y’~——J=+ xl

B) ' =-sinx; 1)y’ =-2cos x.

B)Y =cosx—3; 1y =-3sinx+ 15.
B)Y =cosx+sinx; 1)y =-2sinx+ cosx.
)y =201x%.

)y =4x - 638,

— 12655,

B)y' = dx’;
B) y' = 3x" + 400x%;
B) Y =6x°-130x° 1)y =9¢

6) ¥ = (% + 3)6x° + (x* — 1)2x.
0y =2x(x" + 4) + (¥ - 2)(7x°).
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148.9) y' =220z =2222,

Vx Vx

4x-5 12x-5
B) )= +8x = =222
) ¥ 7 m

749.2a) y' = sin x + x cos x;

B) y' = cos x —x sin x;

PR B 7x° +1
6) y' = +3x2x =
)y 2Wx 2/x

4 4

xT+2 3 5x7+2
r) y =————+4x s/—x_=——-
)y Wx 2Jx

6) y' = _cosx— 2xsinx
f e

sinx+2xcosx
2&

20/x

750.8) y'=—— —(2x- 3)+1+2 2+iz; 6) y’=—12-(6x+1)—£+42=42+%;
_x X X X X
B) y'=—— L 5 (5x- 2)+5+4o 40+-2—, r) y'=—1—2(3x+2)—1+27=27+—2—2.
x X x X X
751. a) y,=3x2(2x+4)—2x3 _ 4x° +12x° B x5 +3x2 _xz(x+3)_
4x2+16x+16  4x2+16x+16 x’+4x+4  (x+2)
, 2x(x —1) 253 “Ix
6) y'= 5 55
ERT )
' (3 4x)+4x 6x—4x2 2x(3-2x) , o xPel-2xr 1-4°
B) y'= 7= 55y D Y'= =T
B-4xf (-4 (3-4) (= +1) (x* +1)
3 ( :
—(2x+9)-6vx
752.9) = 2% 6x+27-12x _ 27-6x

T 2Vx(2x+9)
——1—(8—3x)+3ézs/§)

2V (25 +9) ;

3x-8-6x 8+3x

(8 —l"x)2

(2x+9)
,  Xcosx—sinx ,
) yy=———;B) )y'= Y
x
, —XSinx-—cosx cosx+xsinx
ry= 3 = 2
x x
! 1 ! l
753.a) y'= 55 6)y=—'2 ;
cos” x sin” x
754.a) y'=3cosx— 12 ;
sin“ x
, . 1
B) y =-sinx+ 75
cos” x
755.a) y'=tgx+
cos” x

. X
B) y' =ctgx—— 5
sin” x

TE3E Vx@-3x7

r
B) y = 5 r) Y == 2
cos“ x sin” x
. 1 .
6) y' = 7 tsinx;
cos” x
r) y = 5 —Ccosx
cos“ x
. nx
6) y' =sinx+ 7>
cos” x
COSX
r) y'=-cosx—— 5
sin” x
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756.

757.

758.

759.

760.

761.

762.

763.

764,

765.

a) y' = 6;'(xg) = 6; 6)y' =-11;y'(x) =-11;
B) Y =5 y'(x0) = 5; )y =-20; y'(xp) = -20.
a) Y =2x+2; y(xg) = 2; 6) y' = 3x? -3y (x)=3-3=0;
B)Y =2x+3;)(x)=35; )Y =3x" - 18x; y'(x) = 12 - 36 = -24.
2 | 1 |
a) y'=-—;Vlx)=——; 6) y' =—=:)'lxo)==;
=i lo) -t )=
B) ' = =i ) =8 ) ¥ =i ¥ lrg) =
x 2\/; 4
a) y' = 2cos x; y'(x0) = 0; 6) y' = 2sin x; y(xo) g;
B) }' =-COS x; ,V(xo):—‘\‘[;—; r)y = -4sinx; y'(x0)=—2\/5.
.1 . 2, 2 8 .2
a) y'=———1y (%) =2 0) yi=—s—y'=- ==l
COS° X sin” x J3 3 3
=
p 1 , ' —4 ,
B) y'=————:)(x0) =4 r) y =—75—;y'(x) =4
sin“ x cos” x
, Xcosx-—sinx , 4 , x=1-x-1 2 ,
a) y'=————" y(xg)=——; 6) y'= = ;¥(xg)=-2;
X m (x-1PF  (x-1) (x0)
, —Xxsinx-—-cosx , 1 , 2x+2-2x 2
B))’=‘—-——5———;)’(xo)=—2;r)y= 5= 1y (x0)=2.
X n (x+l)“ (x+l)
J§+1 1.1, 3
2) g(x) = 3x" + 2; g/(x0) = 14; 6) g'() ;g (xg)==
2 «/’ 2’
B)g'(x)=2x-3;g'(x)) = 5;
r g'(x)=—i7(i—2}+—l— _4 =-i+i—i;g'(x0)=4.8+2~4+4-8=72.
XTAX X x2 x3 xz x3
f 6 r i s
1) g'(x)=——-2;g(x)=-6-2=-8; 6) g'(x) = 6x* ~ 4; g'(xo) = 20;
X
, 12 ' 2 '
B) g'(x)=8x+= S8 )=-16+3=-13; r) g'(x) = =327 + 4x; g'(xo) =
x
’ ’ 4
a) g(x) = 2cos x - 4; g'(x0) = 4 6) g'(x)= 18'(x0)==3
3cos? 3
B)g’(x)=3sinx+1:g’(xO=~~l~]; n ¢'(x)= 12 :g’(XO)=—i-
2 5sin“x 15
a) H'(x) = 6x° - 4; R(xg)=2:tga=2; 0) h'(x)= L;h’(xo)= l;tiga=1;
2Jx

B) A'(x) = —5x" — 4x; A'(xg) =5+ +=~1; g . =—1;
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766.

767.

768.

769.

770.

7711,

772.

773.

774.

N A (x)= ——; K (x) =-16; tg a =-16.

a) A'(x)=sinx; h'(xp) =-1;tga=-1; 0) h'(x)= 22 s h'(x)=4;1ga=4;
cos x

B) ' (x)=—<osx; h'(xg)=—1; tg . =-1, rNhx)y= —— 4 h(xo) 8, tga=8.
sin?

a) f(xo) = 2sin x + X’cos x; f '(g) =7;

1
2’ 6) 2 3 3’

B)f(x)=1+cosx +x(-sinx); f(m)=1-1+0=0;

r) f'(x)=—\[3_sinx~£+2x f'(_)=_2__3 §=4-9—3\/§ _ 5+3J5.

3 2 6 6

6) ['(x)= 3cosx+2—x+l; f’(£)=—3—+—1-+—;—=2

a)fix)=x’+x"+c; 6) f( )=—+c B)fiX)=x"-x+¢; r) f(x)=9\/;+c.
a) f’(x):L—5=2:>x=—1—; 6) f'(x)=3- : =1=:>x=L
Jx 49 2Vx
Iy . 1
a)y = T(4x - 9)° - 4=28(4x - 9): 6)y-12( +2) -;:4(—3—+2) ;
. . 5 R 13
B)y =9(5x+1)" - 5=45(5x+ 1)°; N y=14=-3| .—=—|=-3]| ..
)y =9(5x+1) (Gx+1) )y [4J42[4J
a)y =-53-x)% 6) y' =-240(7 - 24x)’;
5
B) y’=—-§-(12—§—) ; r)y =-117(15 - 9x)'%.
a)y' =3cos (3x—9); 6) y' =-2cos (7 - 2x);
B) y'=%cos(—;-+l]; r) ¥ =-3cos (5 — 3x).
a)y’ =-5sin (5x+9); 6) y’=4sin(§~—4x];
B) ¥ =-9sin (9x - 10); r) y'=-§-sin %—-’-;—)
' 5 ' 4
a) y=——7——; 6) y'=——a—;
cosz[Sx—Ej sin2(£—4x)
4 6
' 2 '
B) y' = ————; SR W ——R—
0052(2x+£) sinz(E—Sx)
3 4
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715.8) ¥ = e §6) ¥ = e § B) = e 1) ¥ = — e
) 2J15-7x 4J42+05x 2J4+9x 10450-0,2x

776.8)y' =21(3x - 2)% y(3)=3-7"; 6) ¥ =—35(4 - 5x)% y'(=2) =-35 - 145,
B)y =10(2x + 3)* y'2)=10- 7%, )y =-21(5-3x)% y'(-1)=-21 . 85,

777.8) y'= 2cos(2x—§); y'(%)f 2; 6) y'=-2 cos(—- ZxJ (17; J =-2;
B) y = 4sin(§ - 4x); y'(%) = —4sin-T6£ =-2;

ry'= -6éin(6x-£-J; y’(—i) =-= 6sin(—%") = 6—‘/2z =342.

12
L A — Ylg)=—2—=4;
cosz(2x+—rgj cos z
8 .
1 1
6) y'= i ¥'(xo) =4;
SIHZ(E—X) smz(——EJ
6 6
r 2 1, 3
B) y'= 5 ¥'(xo)= 5—=3;
cos? 3x—£)
4
' 1 ' 1
) y= ; ¥'(x0) =4.
sin? E—xj sinzf-
3 6
3 3 3J29 4
779. = iV ) s =X §) Y = (g )= =2
a) y m ¥'(xp) TRET ) ¥ JT_ ¥'(xo)
=i l)= 15 o) =21
2«/ 10’ 2J25 9y 8
7 7 3
780. a) ' = 10(2x + 1), y/(xo) = 10; 6) y = (g )= L =12
a)y' = 102 + 1)" /(x0) Yo e=k)=ge1g
B y':___lzﬁ_-y'(x )=_.ﬁ=__4£-r) y':____s_._-y'( )=
(2x-57"" % 192 361° 2/11-5x
781. a) y’=cos(3x-%);y'(xo)=0; 0) y'=—3 ;'(xo)= 6 =12;
cos“ 6x cosZ—E
. 4
B) y‘=2sin(§—2x); y'(_xo)=25in(—g—)=—ﬁ;
r_ - Lt - 1 __i
r y'= ex,y(x)- =3

6sin” — 6sin? =
3 3
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159

7 6 ’ 7 ' 8
"x)=L ‘ =235 6) h(x)= e
782, a) 4'(x) 2(0,5x+3),h(x0) 5 =35; ) h'(x) —
-18.4 ) , 1
H(x)= s h(xg)=——=-8; hix)=~—=
? (X) (4.\:+1)2 (0) 9 K (X) 6-2x

783.

784.

785.

786.

787.

788.

B)y=(@-1)(F+x+1)=x -1y =37,
O)y=(*+2u+4) (x-2)=x" -8,y =315
B y=@x+1)(P-x+1)=X+1;y =37
Dy=(-9%+9)(x+3)=x +27;y =3x%

- 9
X 3=x6__3_3;yl=6x5+___;
X X

a) y=

150 e 1) 1000 11 s a5

Or=orT (10+1) B (Yloﬂ)2

;h’(x0)=~i.

'h’(x0)=§=l,6;

2

Pax , 460 -D-50+9 5+ -5t-1-87 487 -4 -5 -1

B) y 3y
21 - o -1y « -1?
P 13x" (x4 —2)- 45’ xB g6 _ogy?
Ny=——7%y= 1 = 2
x'=2 (x*-2) (x*-2)
a) y=cosz—;——sin2§=cosx; y'=-sinx; 6) y=25in—;-cos32c—=sinx; y =cosx;

. . 1. , 1
B) y=cos23x+sm23x=l; y'=0; 1) y=—sm§cos—;£=—-2-smx;y =—-Ecosx.

a) y = sin 2x cos x — cos 2x sin x = sin x; ' = cos x;
X 2x x . 2x /
6) y=sin—cos— +cos—sin— =sinx; y'=cosx ;
3 3 3 3
B) y = cos 3x cos 2x — sin 3x sin 2x =cos x; ' =-sin x;

x 4x . x . 4x , .
r) y=cos—cos— -—-sin—sin— =cosx; y' =-sinx.
5 6 . 5 5

) f'(x) = 2acos 2x — bsin x;

[ T, .

2acoss-—bsm—6—=2 a-—é=2 ’{Za—b=4'{a=2,
2acos9n—bsin22n—_= -2a-b=—4 2a+b=415-0.
6) f(x) = —2asin 2x + 4bcos 4x;

n In ' 5
_2asm—6—+4bcos 3 =4 {a+2b=4 .{a+2b=4' a—E,
—2asin-T+abcosdn=2 (AT =2{a-2b=1"1, 3

2 . 4

1, 1
a) f' =—————1—11 4 0; —_—X=—
) St b1 =0 e = hix =L
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6) f'(x )=T+3 41-2Yx =0;Yx == x—-Z
2

789. a) f’(x): cos2x = -—2—; x= ti:—ﬂm ;

6) f(x) —2cosxsmx——sm2x_.._ ( l)"*' T 1:_

790. 2) £(x) 3x* - 4x° < 0; X*(3 — 4x) < 0; x>3

6) f'(x)=x* ~5x2 +6<0; (2 -2 Jx2 - 3)< o S ) Sy N W
e (-3 -v2)u(V2:3).

791. a) f(x) = 2cos 2x < 0; 2xe(—n—+2m;3—n+2m ,x € E+1m;§-1t-+1m ;
2 2 4 4
6)f(x)=4sinx+2<0; sinx<—%;xe(—5?n+2nn;—%+21m).
792.2) g'(x) = 3x* + 4x° > 0, ¥ (3 + 4x) > 0; xe(—%;o)u(o;m);

6) g'(x):i——>0;xe‘ﬁ,ﬂox¢%.

(2 - Sx)z

793. a) f(x) =—2sin 2x > 0; sin 2x < 0; 2x € (~n + 2nn; 2nn); x € (—§+ nn, nn) 3

6) g’(x)=2sinx cosx =sin 2x > 0; 2x € 2nn; T +2mn); x € (+ nn; %_+ mz) .
794. a) f(x) =—2cos x sinx + ¢cos x = 0; cos x (1 — 2sin x) = 0; cos x = 0;
no. 1 n L
x=—+1m;x=—;smx=-;x=—l —+nk;x=—;
2 2 gir=lf grmkir=g
6) f(x)=2sinxcosx+sinx=0;sinx(2cos x+ 1)=0;sinx=0; x=nn; x=m;

2

cosx=—i;x=i—+2nn;x=£7-t—;x=4n.
2 3 3

795. 8) A'(x) = 3x* — 6x > 0; x(3x -6)>0;x € (~o0; 0) U (2; +U);

6) K(x)=—2o—1>0,—2 > |, Jx <2 x <(0; 4);

N

B) () =3 -4 =x*(3-4x) > 0; x € (—0: 0) U (0; %);

) h(x)= 12 -4>0; coszx<l cosxe(—l -1—] xe(,t E)
cos” x 4’ 22 3°3
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796. a) (pr(x)zcosx<0;xe(2 +27n; 37“+ 2101)

6) (X)) =x"— 10 +9<0; (-G - 1)<0; (x - )x+ 3)(x—D(x+1)<0;

. .1
B) (p'(x)=—‘ 12 +9<0;sin2x<l;sinx e(-—l;—l-}xe(—a.rcsml+rm; arcsm—+1m);
sin” x 9 33 3 3

<0;x<2.

) 0/(x)= e
4-2x

797.8) f(x) =x* - 2x; g'(x) = 15x - 16;
P-2=15¢-16; - 17x + 16 =0; x=

17+15=16;x=1;
2

6) f'(x)= 2\/;,g'(x)=—17;

X

ZJ— —xz0;x -2\/;x =4x; x(x* -~ 4) = 0; x = 0 HE NOAXOAUT; X = J_

798. a) f(x) = ~2sin 2x; g'(x) = cos x;
~2sin 2x =cos x; cos x (dsin x + 1) = 0; cos x =0;

. | .
x=—T£+zm;smx=———;x=(—1)"‘rl arcsml+1dc ;
2 4 4

6) /'(x)=—i g'(x)=——

. B
CoS™ x sin” x

12 5 cos’x + sin?=0— peleHHii Her (T.K. cos’x + sin® = 1).
cos” x sin‘x
799. a) g'(x) = 3x° — 6x; A'(x) - 3x;

3¢ - 6x > 3x; X — 3x > 0; x € (—o; 0) U (3; +o0);
6) g’(x): 3cos(3x - g—), h’(x): 6;

3cos[3x —-%) >6; cos(3x —%J >2 — Takux 3Ha4YECHHH HeT;

B) g'(x): coslz x; h'(x)=4;

! >4; coszx<—1-,cos x#0;cosxe ——1-—1— ccos20;
2 4 2’2

cos“ x
n n

XE|—+mn—+nan |[U| =+ — “E
(3 2 ) (2 ]

3
1 glx)= Zsm(z—Zx) (x)==2;
2su{ )>—J_ su{——+2.x) 72, -—ze(—7+2m;4+21m}xe(—5+m4+1m)

11 —4113
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800. a) /(x) = 2cos (2x - 3); g'(x) =-2sin (2x — 3);

cos (2x — 3) +sin (2x— 3) = 0; sin(Zx—3+4) 0; x=-§-_%+1‘21,
15 30
6) g'(x)=———; f'lx)= ~———;

2

1
(sx—9F (1-5xF

B) £/(x) = — e 8 (1) =’
243x-10 Jox+14
L 25 10=vér+1a; 12x-40=6x+14;

23x-10  V6x+14
6x=54,x=9, nposepxa: 2\[1—7=w/§;

N f(x)=-

; (5x = 9) + 2(5x — 7)* = 0 — peiwenuii ser;

,g( ) 2; sin? =—-;— — pELlCHHH HeT.

801. a) fix) =sinx cos x = -%—sin Zx;.f(x) =cos 2x; g'(x) = %;

cos2xsl;2xe E+2mx;5—n+21m F x e lt-+r:n;ﬁ+ﬂ:n ;
2 3 3 6 6
6) fx) = sin x cos 2x + sin 2x cos x = sin 3x; f(x) = 3cos 3x; g'(x) =-3;

3cos3x<-3;co83x<-1;3x=7+ 2nn; x——;r-+£1£'

3
B) f(x) = sin? x — cos’x = —cos 2x; f(x) = 2sin 2x; g’(x) = -2;

2sin 2x £ -2; sinlx.<.-—l;'2x=—32£+2nn; =3Tn+rm ;

r) f(x) = cos x —xsin x; g'(x) = cos x;
cosx —xsinx < cosx; xsinx = 0.

x20,
I { . xe[2rn;n+2nn}; n=0,1,2..
sinx > 0;

x<0,
II: § . x € [-n+2nn; 2nn); n = 0,-1, 2...
sinx <0;

802.a) (x)=2x-3=tg45% 2 -3=1x=2;

6) h'(x)=(x:;)2 =tgl35°;4=(x+2)2;x=0u.rmx=4;
B) h’(x)=J.22_4 tg60°; 2= 3(2x —4); 4 =6x—12; 6x =16; x—-z-- %

r) A'(x)=cos 4x-Z =0;4x—£=—1£+nn;x=éﬁ+ﬂ.
3 3 2 24 4
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803.

804.

805.

806.

807.

808.

a) yj =7x% v} =8x";74% =8a";a =';“,

1 1 8 2
6) y=—r; ) =—==; 2Ja=a+8ja=—=2-—.
s’ Jx+8 373

a)f)=x-1’+c; 6)fix)=(4-5x)"+c.

a) f(x)= ! 3+c; 6) f(x):de—7+c.
1
a) f(x )=——cos[3x—§)+c 6) f(x )~——tg(5x—1)+c
a) y = ax’ + bx + ¢; N0 PUCYHKY BHAHO, 4To b =0, a < 0. y = ax’ + ¢; y'(x) = 2ax;
A(-100; 0); B(100; 0); y'(100) = tg (-15°); 200a = -tg 15°; a =%x2 +c

ITozacrasum Touky (100; 0); 0 =-50tg + c; ¢ = 50 tg 15°.
VpaBHeHHe NpodHs MocTa: y = -—g-:%—xz +50tg15°.

a
a) y =4x* — |alx; x(4x —a]) = 0; x; = 0; x, = 1—4—' . T.x. ocu napaboasl HanpaBiieHb

BBEDX M X; > X{, TO
)] }"(xl) =g 60° n y'(x) = tg 30°%; 2) y'(x;) = —tg 30° 1 y'(xz) = tg 30°.

l)y —|a| —1g60°;a= :t«/— y[ ] |a|—tg60 a= +J_
V3

2)y(0)=—la| =~tg 30°; a= iT .

6)y= K+ lalx; ¥y =2x +|al; x(4x —a}) = 0; x; = 0; x, = —al. T.k. ocu napabosnel Ha-
NpaBneHsl BBEPX H X; > Xz, TO

- 3n n  3m gg 23m 3n
Dy =—tg=—;2) ) =—tg—;tg—= gt —-2tg—-1=0;
) ¥l)=-187732) yln)=-egiws o g’ -2
tg’t
in It =« In T '3 L
1g—=1+2, K 0<—<—, 10 tg—=1+y2;tg—= st —+2tg——1=0;
£ HoTk Deg Ty J—gzl_tggzs Eg
8

tg%:—liﬁ,ﬂo-r.k. 0<-18£<§,T0 tg-18£=~1+\/5.

) y’(x2)=—l—ﬁ;—|a|=—l—\/5; a :—-iﬁ+ﬁ); 2) y'(x;)=1-v2;a =t(\/5—-1).
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809.a)a:tga=0.b:tga<0.citga>0. 0O atga<0.b:tga<0.c:itgo>0.

810. a) y' = 0 npu x = 0, x = 3,5; y' He cywiecTBYyeT Npu x = —1;
6) V' =0 npu x =4, x =-1,5; y' He cymecTByeT npu x = 4;
B) y' = 0 npH x = —4; y' He CYIUECTBYET MPH X = —2;
ry 0npux e R.

811. a) f{x) = 4 + X%, a = 2. fix) = 2x; f(a) = 4 = ocTpHIl;

OS) £(s)=1-1ia=3 £ (s)=—3 S a) = = ocrpui

B) fix)=(1 -x),a =-3 f(x) ——3(1 x) ; f(a) = 48 = Tynoii;

N fx)=2x -2, a=1.f(x) =2 - 2x; f(a) = 0=> oCTpHIiL.
812.y=1-2%y(x)=-2x.

a) A(0; 1); y'(0)=0=>tga=0. 6) B(2;-3);y (=4 =>tga=-4.

B) C(-;— %) ’(%J:—l:ﬂga=—1; r D(-1;0);y(-=2=tga=2.

813. a) f{x) = %xz,a =LfE)=xf(a)=1l,tga=1.

6) fx) =22, a =2. f(x) =—6x; f(a) = 24, tg a = -24.

B) f(x) = 025x a=-1.fx)=x%fla)=-1,tga=-1.

) fx)= %, a= 1. f(x) =-5x*; fla) =-5. tg o =-5.
814.2) f(x) =32~ 4x; f(a)=T; g =T,

0 7= -t

B)f(x)=4C 21 + 12, f(a) = 12; tg a = 12;

S v v A L S
815. a) f'(x)=5—x‘_7; /(@)= z;tga—%;

6) f(x)=- zﬁ fla)=-3itga=-3;

B) fl(x)=—_’576; f’(a)=—J—§; =

1

)o@l gast
0 /()= 43,5—0,5x’f(a) 3 8477y
816.3) f(x) =cosx; f(a) = l;tga =1; 6) /'(x)= - i f'a)=41g0=4;
cos“ 2x

B)£(x) =-3sin 35 f(@) =% ga=3; D) f(x)=-—e—; (a)=-2stga=-2.
sinx 3 3
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31t_

817.8) f(x) = 2x, f(a) = 15 o=~ 6)/(x)=-9%1(@)="-1; e=7

+la afa

B) /() =xf@)=1; a==; Nf(x)=-x;f(@)=0;a=0.

818.2)/(x)= 37 —6x + 2; f(a)=—-1; u—3:; 6)/(@)=-212+20x + {; f(a)=1; a=§.

6—4x+4x— 2 4

819. 5 7 5
0 )=t = 1a) = =arcig L
6 x=2-x+1 : 1 _3_1:
) /(x)= oy (x_2)2 fa)=-ta==
820.8) f(x)=———i S =—mia=2;  6) £(x)= - f{a)=-La =22
V6x+7 3 4 v5-2x 4
821.2a) f'(x):—%—s—sin-g-;f'(a)=-—i3—3—;a=5?n; 6) f(x) =cos 2x; f(a)=-1; a=§—£.
()= ——2— s Loos®: fla)= =21 10 =30
822.2) f(x)— 3cos2x+3cos3’f(a) 373 I e
0) f’(x):—sinx— Jix'f’(a)=—g—-‘/2—§=— 3;a=—2§1£.

8sin

823.8) f(x) =2x; f(a) = 6; fla) =9; y =9+ 6(x ~3) = 6x — 9;
0)/(x)=-1~3"f(@)=-1; ) =% y=2-x,
B)f(x)=3%f@=3;fla)= L;y=1+3(x-1)=3x-2;
Nf)=2x-3f(@)=-5fa)=1+3+5=9;y=9~5x+1)=-5c+4.

824, a)f() 9-3x+3x-2 7

6-F  ( —3)2

10-2x+2x-5 _

G-xf  (5- 1)2
(x+32)4- if@)==3fla)=-1;y=-1-3(x+3)=-3x-10;

—4

, 1,
o f(x)=4(2x—1)3 " (21 /a)=

3 @) =3 fl@) =2y =2+ 3x—2) = x4

826.3) f'(x)=- s
6) f'(x)=——-——,—7i sf@=-Lfla)yy=1-x+3=-x+4

S@=T,a)=4y=4+Tx~2)=Tx-10;

6) f(x)=

S@=5Ra)=3;y=3+5(x-4)=5x~17.

825.a) f'(x)=-

827.a) f'(x)=—§sm f(@)=0;fla)=1;y=
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6) /' )=~ . fzx;f’(a)=-2;f(a)=0;y=—2(x—§]=§-2x;

sin
B) f(x) =2cos 2x; f(a)=0; fa) = L; y = 1;

r) f’(x)= ;f'(a)=%;f(a)=0;y=§x.

x
3cos® —

828.y=9-x% 9-x"=0;x=43; ) =-2x; y'(3) = =6; ¥'(-3) = 6;
y=6(x+3)=6x+18; y=—6(x—-3)= 18 - 6x.

829.y=x’-3x;x" - 3x-4=0;x=4x=-1;y =2xr - 3; y'(4) = 8-3=5y(=-5
y=4+5(x-4)=5x—16;y=4-5(x +4) =~5x— 1.

830.y=3-4x+1;y’=9x*-8x=1; 9 -8x - 1=0; x=i-9-§ x=1; x—-é»

W) =0; (_lj__L_iH_Eﬂ ey 230 (L o 2T
N9 T w3 T T T s 9 243

831y =x%y =2x y=x§ +2x0(x—x0)=2x0x—x§ .

1 1 1
a)y=2x+1l;x9=1;y=1; 6) y=——x+5xy=——; yg=—1
) y xo= 1,50 ) Y FXFARX ="V =1
3 3 9 1 I
B) —x-2= s Xg =—, =— r =__x+5;x =—— =
) 1 yixg g0 4 )y 0= Y=

3
832. ) f'(x)=x2—6x+10;y=£3°——3x§+10x0—4+(x§—6x0+10)(x'-x0);
X3 —6xy +10=1; x% —6x5 +9=0; x5 =3 ;

6) f‘(x)=f—2r,y=5—x%+8+(x%—Zxo)(x—xo);aé—bé=&xo=0,x%=2xo=M;

B) f(x)=x ~2X+Zy—ﬁ—%+2xo—7+(%—2xo+2)(x—xo);x§—2xo+2=1;xo=1;

Nf(x)=5x"-3x%x=0; 5x3 -3=0; x, =%.

833. a) f(x) = cos x; cos xp = —1; xg = ® + 27rn; 6) f(x) =—3sin 3x; sin 3xp = 0; x, _%’l ;

1 1
B) f’(x)= 3 ;—T=l;cosx=il;x=nn;
€OS“x C0S8“x

r f'(x):-;—cos%; cosi;--—-o; Xg=T+2mn.

3

3
834. y=%—2;y'=x2;y=xT°—-2+x§(x—-x0)=xox——§—x3—-2;

2 8 2
) y=x-3;x§ X9 y=x 3 xl 3 x 3 x 3
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6)y=9%-5; xg =13;y=9-18-2=9x-20; y=9x+ 18§ -2 =9x + 16.

~5421
2 3

835. a) y’=x2+5x;xg +5x =—1;x§ +5x+1=0; x5 =

5421 ~51421 _se21) {5y )| x47i-s)
A S o ) 2 22

6)y =x'+2x-1; x%+2xo=0;xo=0,Xo=-2;y(°)=°’y(‘2)=l§;
y=x' y=—-§-+4+2—(x+2)=-x+%;y=0—(x—0)=—x~
836.5) _3x-9-3x-1_ 10 10 =_1;(x0_3)2=10;x0=iﬁ+3;

@=3F (3P (w-3f
o) 3(¢J_0+3)+1 £310410 4, o 310 (710 -3),

10+3-3 10

y,=3+Jﬁ—x+ 10 +3=6+2410 —x; yp =3-410 —x~ 10 +3=6-2410 —x;

1 1
(x+8) (x+8)2
y=2-(x+T7)=-x-5,y=~x-9.

2 2
a/x+7’_\/x+7
4 1 . 1 -

R e Al
838.2) 0,998" y = x> = fix); x=0,998; a = 1; fla) = 1; £ (x) = 5x*; f(a) =f(1) = 5;

0,998° = 1 -5 0,002 =0,99;

6)1,03"~1+7-0,03=1,21.

6) y': —1;x+8==%l;x5= '—9,X()=“'7;y(_9)=O’y(_7)=2;

837.a) y'= =—1;x=-3;)(-3)=-8;y=-8—-(x+3)=-x-11;

%=0;y0)=1y=1-x

839.a) V1,05 1 +=-0,05=1,025 6) V3,99 = 2-—1=-0,01=19975
2 274
10
840. 8) f(x)=V3x% =33 = 3,22 =4 x=12; f(~2) = m6V3 =—2; f(-2) =2
V3 J' =5

=+—+~/—(x:t2) n= =3x- 2~/—+ Ix+—= ,}’z—«/—x+2w/————= 3x——i—.

V3 BB V3 V3
: B AL )25 fe) =3
6) f'(x _TuJ’z_ —E—E,x—il,f(l)—\@,f( 1?_ V3,
y=ﬁ+—§(x—l)=-\é—§x+¥;y=— 3+—‘é§-(x+l)=—‘/3—§x—-2§.

3x+24 3x+1 25

(x+8)2 _(x+8)

841.2) y 25 =(x+8)%x +8=45.x=-3. x=-13;
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Ye3)= 2 y(13)= 2

y1=8+(x+13)=x+2l.(—1;0); (-21;0).
6)x-5=43;x=8;x=2; y(8)-l32——4 y(2 )—..%=_2_
=4—(x-8)=—x+12. y,=-2—(x— 2) =—x; (0; 0); (12; 0).

842, YcnoBHe MPHBEACHO HE MOMHOCTDEO,

843,y =xo? + 1 + 2xg(x — xg) = 2xpx — xp> + 1,

a) A(-L; ~2); -2 = 2xp—xg* + ;%07 + 29~ 3=0; 0 =3, x0 = I; y, = —6x — 8; y, = 2.
6)A(0;0);0=—x02+ Ly xo=%1; y=2x; y =-2x.

B) A(0;-3); 3 =-xg’ + 1, xg=12; y=4x - 3; y=—4x - 3.

N A1 1);1 =2x0—-x02+ l;xg=0;x=-2; y=1;y=—4x-3.

844.2) f(x) =-2x— 7; y = ~xo® — Txo + 8 + (=260 — T}x — X0) = (<2xg — T)x + X’ + 8;
x0=0,%=2; fl0)=8,(2)=-10; y=-10-11(x-2)=-11x + 12; y=8 - Tx;
6)9=x’ +8x=2l; f1)=-1-T+8=0;f[~1)=-1+7+8=
y=9(x—1)=—9x+9'y= 14—5(x+ 1)=-5x+9.

=8;y=-2+(x+3)=x+1.

845.2) f(x)= 3 —x _2‘/— —2- x0)3_6 ;["'L’ﬁ”"o 6{3-x =8-xp;
108—36x0= —16x0+x0;x0 + 2002 — 44 = 0; x0 = —22; x0= 2; {=22) = 5; A2) = I;
y=5—-l%(x+22)=—%—%+5=—%+154,y 1-%(;: 2)= —%x+2;

6) f'(x)=—2J31___;;0= 3-x, —#;(;—(4—1:0);6—2xo——4+x0=0;x0=2;
f(2)=l;y=l——;~(x—2)=—-;—x+2.

846.3) f'(x)= J4L = r_ (x~x0)+f4x0 —3;3dx0 —3 = 2(2-xp ) +4x9 -3 ;
36x— 27 =4xg’ + 4dxo + 1; 4xg— 32x0 + 28 = 0; xo° ~ 8x + 7= 0;

X=Tx=1; y= %(x 7)+5=§x+151,y 2x—2+1=2x-1.

6) f'(x)= 1 ~ 0 +42x0 +1;24{2xg +1 =1-xg + 2xp + 2xp +1;

Tl JZxo +1

8xp+4=xol+4xg+4; xg? — Ao =0;x0 =0, xg=4; y=x+ 1, y=—x;4+3=1;-+§.

847. a) y =-Tsin 7x — Tsin x; y(%)= —7‘/— 7J— (6)-1_—7—:0;

y=(-T7sin 7a — Tsin a)(x — a) + cos 7a+7cos a; -7sm7a—7sma—0; sin 4a cos 3a = 0;
sin 4a = 0; a——,cosSa 0; 3a=-1£+1tn a_£+lr—'l,
4 2 6 3

6) y, =2 — 14sin 3x; y, = 6sin 7x; y,' = —42cos 3x; y,' =42cos 7x;
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y=2-14sin 3¢ — 42cos 3a(x —a), y = 6sin Ta + 42cos Ta(x — a); 42cos Ta = —42cos 3a;

cos 7a + cos 3a = 0; cos 5a cos 2a =0, 5a=£+m;a=£+£’i;a=£+—n£.
2 10 5 4 2
1 |1
848. 2) y=—2;‘—-xyl=2,25;x>0;y'=~—23—;y=—23—(xO—x)+~17=—32~—2—x;
X 2 X X0 X0 X0 Xy
y_3 2x 0 3
= "7 npux=0y=—
X0 xO; xg ;_3_...3ﬂ=_9.;L=],x0=],y=3_2x,
2 npuy:Ox:ﬁ x‘z’ 225
'x:y_z 2
1
6)y=%,x<0,——xy=2;y=—37—2—f;anx=0y=—3;,npﬂy=0x=ﬁ;
x 2 8 x5 xp x3 2
33 1 9 1 1 3 2x 3+x
— == —=——Xg =Ly y="+—= .
2 x 4 xg 2 4 8 4

849.a) y= 2,x>0, Eg{ = %; T.X. 3TO KyOH4ecKas napabona, To0 xy = —% .

) 2,3
¥ =" + 3xg°(x — xo) = ~2x¢" + 3x¢% mpu x = 0, y = ~2x°, mpri y = 0, x“':;f%‘—"%xo;
X0
44_ 4 _a_ - 1. ve -
xy=—§x0 =——5,x0 =1, xp=%l,H0xp > 0,30auBT X0 =1; y =1 + 3(x - 1) =3x - 2.
6) y:x3,x<0:>xy=—-2—7-;y=—x8+3x§;xy=—ixg_=—zz-;
4 3 4
4
4 (3 3 3 4 81 9 27 27
xp == ,xpg=t=,H0X; <0 ~=, y=— —+3x- = ="—+——x.
°(2)°2° 277306 T a4

850.a) y =3~%x2; B(O;z) y=-xy =3—%x§ -xo(x-xo)=—xox +%x§ +3;z =~%xg +3.
T.k. rpadHK CHMMETPHYEH OTHOCHTENBHO Oy, TAHIEHC YIla HAKJIOHa KACaTe/bHOM 1.
Y =—xp;xg =%z =%x§ +3 =%+3 =3,5; B(O;3,5);

6)y=0,5x*~2,50=90%y =x; y=%xg —2,5+x0(x—x0)=x0x—-—;—xg ——;—.

PaccyxneHHs aHanOruyHel MyHKTY 2. y' =xg=%1; y=-x-3;p=x-13.
851.a) y'= B y= % 3 + 1)+ ﬁxo (x-— xo) . Paccyxnenna anaiornunn Ne 850.

5

1. y'=J§x0 =ttg60°;ﬁx0 =1y3;x9 =2l y =—E3—-2—.J§=O; B(0,0);

2. y'=3xy = £1g30%;3x =i—‘/3§;xo =i%; y=£(l—l) =5£; 3(0;4—‘/-5—}

2 9 9 9
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0y -y L Lg BB B BB
y = 3 nHy= x0x+ =——XpX+ 3 xo o
3

1. y’= —%E-XO =itg60°;Tx0 =i‘\/§; X0 =13;

’

S ISR S CRPN - £
J:? 5 B
a3

V3
2y =—xy=+tg30%xy =l y=""x+ T y= -1
Y 3 10 g 0 y= 3 3 y= 3

852.a)Ly=x"-2x+6,x=35.
Y =2x-2y=25-10+6+(10-2) (x~5)=8x - 10.
I]:y=x2+2x—6,x=—5.
=2 +2,y=25-10-6+ (-10+2)(x+5) = —8x—31; 8x — 10 =—8x — 31;
x=—i.(-3;—25j.
4 4
OLy=x-(x~1),x=2;y=3x"+1
Ly=x-x+1,x=-2.y=3"—1.
y==5+11x+2)=1x+17. 13x-17=11x+17;x =17. (17, 204).
853.2)y =3~ p.y()=1-p; () =3-p;y=1-p+(@B-p)x-1)=
=G-pitp-3-pt1=(-ph-23=23-p)-25=-2p+6 p=z.

6)y =3 +2px; (1) =1 +p.y(1)=3+2p;y=1+p+ (3 +2p)x-1);2=
=1+p+(3+2p)3-1),5p=-5;p=~1.

§ 35. NMpumenenue npou3eodHoll A51A uccriedo8aHus
pyHKUUU Ha MOHOMOHHOCMb U 3KCMPEeMYyMb]

854. a) /'(a) > 0; 1 (6)>0; f(c)<0; f (d)>0;
6)/(a) > 0; f(b) = 0; f(c) = 0; f (&) > 0.

855. a) dyuxuns Bo3pacraer: (—oo,—c—g—b-) u[

(Et_z 44 }
2 2
0) Bo3pacraer: (—; b] U [c; +); ybriBaer: [b; c].
856. a) yOriBaer: [-2; 2]; Bospacraer: (+o0; 2] u [2; +0);
6) youiBaer: [4;0]  [3; +0); Bo3pacTaer; (—c; —4] v [0; 3];
B) yOniBaer: [-4,5; +o0); Bo3pacraer: (—wo; ~4,5];
r) y6uiBaer: (—o0; -2,5] U [2,5; +0); Bospacraer: [-2,5; 2,5].

+oo) , yObIBaeT:

857. dyukuus yobiBaeT Ha npoMexyTke (4, +o0) (B).

858. [Ina dysxunu g(x).
859. a) f{x); ©0) A(x).
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860.

861.

862.

863.

864.

865.

866.

y
: =
0| N~
a) Y

a) y' = —sinx + 2; y' > 0 nupu no6pix x.

6)y' = 5x"+ 3x* + 7; 3 > 0 npu N10GbIX X.

B) ¥ =cos x + 3x% + 1; ¥ > 0 npn 1106bix x.

0y =52+ 12x% + 8; y > 0 npn moGwix x.

a) y =2cos 2x — 3. y < 0 npu mobbix x.

6) y' =-3cos 3x +4; y > 0 npu V x = yTBEPKICHHC HEBEPHO.

a)y' = 5x" + 18x* > 0, QyHKuHs ne y6bipaer.
6) y' = cos x — 2 < 0, MOHOTOHHO yOBIBa€ET.
B)y' =1 +sinx > 0, pyHKLUHS He yObIBaCT.
r)y' =-5 - 3x* < 0, byHKuna He Bo3pacTacr.

5
a))'=2x—5;npu x= 3 (-uua Bo3pacTaer, npu x 5% ¢-uus yOwisacr.

3
6)y'=10x+ 15 npn x2 _E (-uMs BO3pacTacT; rpH x < —% ¢-uns yObisacT.
B) y' = —2x + §; npH x = 4 ¢-Lma BO3pacTaeT, Hpu x < 4 ¢-1uaA yObiBaeT.

Ny =2x-1l;npu x 2—% ¢-Lmg BO3paAcTacET, NMPH X S—;— ¢-uua ybsiBaer.

a)y' = 3x’ + 2 BO3pacTaeT K JOBBIX X;

6) y' = 45 - 6x — 3x%; ~3(x* + 2x — 15) = 0; x € [-5; 3] Bo3pacTaer,

X € {(—o0; 5] u [3; +e0) yOuiBaer;

B) y' = -6x7 — 6x — 36 = 6(x* — x — 6) = 0; x € [-2; 3] y6biBaer, x € (~o0; ~2] n [3; +o0)
BO3pAacTacT;

r)y =5x"+ 5=-5(x" - 1); x € [-1; 1] Bo3pacTaer, x & (—o; —1] u [1; +o0) y6biBaeT.
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867.a) y' =4x’ —dx =4x(x’ — 1) =dx(x — )(x + 1}, x € (—0; -1] U [0; 1]y65‘|3ae1',
xe[-1; O] U [1; +e0) BO3PacTaer.
6)y =-5x"-1=~5x*+1)<0; yOBIBaET NpPH BCEX X.
B)y = 12.x3+ 12x? =—12x*(x — 1); x € (~o0; 1] Bo3pactaer, x > 1 y6riBaet.
r)y' = 25x* Bospacraer TpH BCEX X.

868.a) y' =— 5 — yObiBaer Ha Beeit O/13 (x # 3);
(x+3)
6) y' = Sx+3-9x+3_ 6 5 = Bo3pacTaet Ha Bceii OJI3 (x ;tlJ ;
(3x+ l) (x +3) 3

B) ¥ = ——27 — y6uiBaet na sceit O3 (x = 0);
x

) y"=_6_4x_2;'4x= 8 - — yObiBaet Ha Beeii OJ13 (x;t—i).
(3+2x) (3+2x) 2
1
869.2) y = - BO3pacTaer a Bceit O/13 (x> J
) V= 2\/3x- P 3
1 4Jl-x-1

+2=0; —=————

6) y=—
)y 2Vl—-x 2J1-x

yObiBaeT npH x € [i—é;l) ;

1 1
B =— ; X €| —o0;— | — ybFiBaer;
)y J1-2x ( 2] Y _

et -1=0;1—_-2—£1—=0;303pac‘rae1' npH xe[l;l], yObiBaer
2x -1 2x—1 2
npu x e [1; +oo).

870.a) y'= 32 -3; ybuBaerx e [-1;1]; 6)y = 3P+ 12x - 15; y6uiBaer x € [-5; 1];
Bo3pacTaeT x € (—oo; —1] U [l; +©); Bo3pacraeTx € (—o0;—5] u [1; +o0).

15 ( 15J
=0 x—— BO3pacTaeT NpH X € ’E ,

y

[}
[}
|
i
1 0 1 X

) .

AT B

871.8) y' = 4x° —dx =4dx(x’ — 1) =dx(x — 1)(x + 1);
(~o; =1] U [0; 1] y6miBaer; [-1; 0] u [1; +o0) BO3pacTaer;
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Y

6) y' = —4x + 16x = —4x(x? — 4) — dx(x — 2)(x + 2);
[-2; 0] U [2; +w0) y6riBaeT; [—o; ~2] L [0; 2] Bospactaer.

y

S

AO >
B VAN

872.
3 ———
2
|
L L L L i [l L L L x
_10 1 2 3456789 10
-2 D e, st
873.a) /(b)) =/(d)=0; 6)/(c)=0;
B)f(a)=f(0)=0; . I) HET TOYEK, B KOTOPHIX NPOKM3BOJHAA pasHa HYJIIIO.
© 874.2) f(e); 6) /' (a). f(b); B) £(b), f(¢); ) f(a),f (), f(c).f(d),f (e).
875.a) 1; 6)2; B) 2; 2.
876. a) 2, 6)1; B) 2; r2. _
877. a) (~o0; —5] L [-2; +w0); 6) [-5; -2} B) -5; r)-2.
878. a) na; 6) na; B) 1a; r) ma.
879. a) na; 0) Her; B) HET, r) Ia.

880.a)y' =12 -3x% 37 =12;x=%2.  6)y' =9x"+4x;x(O9x+4)=0;x=0, x=—§.

B)y =4x —4x%; 4x(1 —x)=0; x =0, x = 1.
1)y = dx* ~ 16x; 4x(x* ~ 4) = 0; x = 0, x = £2.

8 1 1
881.a '=2——=0;x=i2; [} L Xx=—
S R e Ll
B) y'=—;-—-5—2=0;x2-25=0;x=15; )y =4(x-3y=0;x=3.
X
nn

882. a) y' = 4cos 2x — 4cos 4x = 0; sin 3x sinx=0; x=-3—;
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6) y' = ~2sin 2x — 1 = 0; smzx——— 2x=(—1)“+‘5+nk;x=(—1)"+‘1+1‘5,
B) y' = -3sin 3x + 3sin 5x; sin 3x — sin5x = 0; sinx cos 4x =0; x = nn, x—-é-+~72—n;
rn y —lcos——l cos £=1 x:+2—+4nn

2 2 4 2 2

B 3anauax 883-888,uTo6kl OHpEAETHTEL XapaKTep IKCTPEMYMa, HEOOXOAMMO [pOBE-
PHTDH 3HaK NPOH3BOAHON CNIPaBa U ClleBa OT TOYKH, A€ OHA paBHa Hyo. Ecai ciesa y' > 0,
acnpasa )’ <0, To 3T0 MakcHMYyM, ecau cieBa y' <0, a cnpasa y' > 0, TO 310 MHHHMYM.

883.a)y =4x-7=0; x=%——min; 6) Y =-5-2x=0; x =-2,5 max;

B))'=8x-6=0; k=-i——min; ry =—6x-12=0; x = -2 -~ max.

884.a)y'=x2—5x+6=0;x=2,x=3;x=2—max,x=3——min;
6)y'=3x2—27=0;x=ﬂ:3;x=—3—max,x=3—min;
7+8

B)y'=3x2—14x—5=0; x= =5;x=—%;x=5—min,x=—%—max;

r)y'=—6x2+42.x=0;x2—7x=0;x(x—7)=0;x=O,x=7;x=7—max,x=0—min.

885.a) y'= 255 + 9x2; P 9- 25x2)= 0;x=0, 2 =%,x=i§;x=%—max,x=—%—min;
6)y’=4x‘3— 1222 - l6x;4x(x2—3x—4)=0;x=0,x=4,x=—1;x—‘~'4,x=—1 - min,

x =0 — max;
B)y'=4x3— 100x; 4x(x2—25)=0;x=0,x=i5;x=—5,x=5—min,x=0-—max;
r) Y =10x*+ 20x* - 30x%; 10x%(x* + 2x - 3)=0;x =0, x =-3,x = |, x = -3 —max,
x=1-min.

886. a) y':l—iz=0;x=i2;x=2—-min;x=—2—max;
x

6) y'=l—~97=0;x=:t3;x=3—min;x=—3—max.
x

887.a) y'=1- =0;Vx—-2=1;x=3 - min,
» Jr W

—0;\/2x-— =4;x=8,5 - max.

1)k+| _T_t+

888. a) y'=1+25inx;sinx=—-;—;x=(—— p

Sn i .
nk, x = —— —max; X =—~——min ;
6 6

n

6) y'=2cosx—1l;cosx=—;x= —;E + 2mn; x——sgz—mm x——3—~—max

L
2’
889, a) y' =3’ — 6ax + 27; ¥’ —ax + 9 =0, —§—=a2—9=0;a=i3.

6) ¥ = 3x% - 6ax + 75; x* = 2ax + 25 =0; §=a2—25=0;a=:!:5.
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890. a) y 6)  »
]
0 x .
= AL T
\l/ ] 5
B) r)
y .
1
]
3
t
P4 jo X
21| T
891.8) Y
10
8
6
4
2
X
20 2

y=3—-4x+5;)'=6x—4; x= % -~ min; NpH x 2 % ¢dyHKUMA BO3pacTaeT, NpH

x S% ¢GyHkius yOuiBaeT; nepeceuenue ¢ Oy: (0;5), c Ox: uet; y >0 npux € R;

y=3+2-x%y =2-2x;x=1 - min; npu x > | pyHKuMA y6biBaeT npH x < |
¢yHKuMs BospacTtaet nepeceuenue ¢ Oy: (0;3), ¢ Ox: (3;0), (-1;0); >0
opux € (-1;3); y<O0mpux<-1,x>3;
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" .
y=T-x-u%y'=-1—4x; x= —:1‘-— max; pH X 7 ¢$yHKUHA yObiBaeT; npH

x S% ¢dyHKUMs Bo3pacTaeT; nepecedcHHe ¢ Oy: (0;7), ¢ Ox:

('1_‘/37;oJ,("1+4‘/37;0};y<0npu xe(—l—ﬁ?;—nﬁ

4 4 4

e T 258,

R

. 3
y= 55— 15x—4;y'=10x—15;x = %— min; pH X 25 (GYHKUHA BO3PACTAET, NpH

x S% ¢yuxuns yousaer; nepeceuenne ¢ Oy: (0;—4), ¢ Ox:

[15-J305 ;O}[lsafl\loaos ;0] >0 npn

10

xe[_w;IS—\/BOS]U(IS +140305 ;+°oJ,y>0npu xe(ls—‘lsos ,15+‘/305)_

10 10 10

892.2) y=3x" -2y =6x-3x% x=0,x=2;p(0)=0,(2) = 12 -8 =4, x = 0— min,
x =2 -—max; npH x € [0; 2] byHK}s Bo3pacTaeT , npu x € (—oo; 0] U [2; +00) yOrisaer.

6)y’=—9x+x3;y'=—9+3x2;x2=3;x=:tx/§;
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y(\/§)=—9\/§+3\/§; yeﬁ)ﬂ)\ﬁ-%ﬁ;x=J§—min;,x=—s/§—max;ﬁpu

x e(—w;—«/i]u[@;m)dwuxuua BO3PACTAET, IPU X € l—\ﬁ 3 J (QyHkuua y6riBaer.

B)y=x+3x%y =32 +6x;x=0,x=-2,00)=0, (-2)=-8+12=4;x=0—
min, x = -2 — max; npx x € [—2; 0] dyukims yOmBaet, npu x € (—o0; 2] U [0; +o)
(YHKUMA BO3PACTAET.

r)y=3x—x3;y'=3—3x2;.x=:hl,y(l)=3— 1=2,y(~-1)=-3+1=-2;x=1—max,
x =~1 —min; npu x € [-1; 1] dyHxuHa BO3pacTaer, npH X € (—o; —1] U [1; +o0)
¢yHkunsa ybriBaer.

893.a)y=x"+3x%y =3+ x;x=0,x=2, W0) =0, (-2)=-8 + 12 =4; x = 0 — min,
12 -~ 4113 '



178

Mnaea 4. NpouseodHas

x=-2—max; npu x € [0;2] bynxuns ybeiBact, npu x € (—o0; 0] U [2; +00) pyHkuus
BO3pacTaeT.

6)y=—x+3x-2;y=-3x+3;x=2l, (1) ==1+3-2=0,p(-1)=1 -3 -2=—4;
x=1-max, x=-1 — min; npu x € [-1; 1] pynkuns Bozpacraer, npu x € (—o0; -1 v
[1; +o0) hyHkums yGbiBaeT.

W

n)y=—x' + 6x2—5;y’=~3x2 + 12 =—x* +4x,x=0,x =4, x=0— min, x = 4— max, npH
x € [0; 4] byHkums Bo3pacTaeT, npH x € (—o0; 0] w [4; +o0) dyHKUHA yObIBACT.

\

Y
T30

Ny=x-3x+2y =3x*-3x==l;x=1-min x=—/-max; npu x € [1; ]
byHkumMs yObIBaeT, MpH x € (—oo; 0] U [4; +o0) dyHKUKS BO3pacTaET.
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894.2) y=20+x*—8x—-7;y' =6x* + 2x—8; x= _1;7 =—-§;x=l—min,x=—%—max;

| 4 4
npy x € [—;; l] (yHxus yObIBagT, Npy X € (— oo;—;i\ u[l;+ao) byHKuMA BO3pacTaer.

3
11
6) y=—i3-+x2+3x—§;y'=—x2+2.x+3;x=3,x=—l;x=—l—min,x=3—max;

npu x € [-1; 3] bynKuma Bospacraet, npH x € (—oo; ~1] U [3; +0) hynkuus yGbiBacT.
Yy ’

~1-

:—l’_x_

B)y=x+x—x—1;y=372+2%-1; x=

1 1 .
—, X=——min,
3 3

1 : 1
x=-1-max; npn x € —l;; ¢yHkuus y6OrIBaeT, npu xe(—oo;—l]u —3—;+ao

12*
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(hyHKLMSA BO3pACTAET.

3

X 2
r =—+x
)y 3

—3x+-§-;y'=x2+2x—3,x=—3,x=1;x=l—min,x=—3—max;

npux € [-3; 1] pyHkuMs yObiBaeT, NpH x € (~o0; -3] U [1; +00) yHKIMS BO3pACTaET.
\y '

895.2) y = —x* + 5x - 4; ) = —4x* + 10x, 2x(-2x* + 5) =0, x =0, x=‘g,x=-\g;

. 5 Js V5
x=0-min, x =% f— max; np4 xe| -x;——= |V| 0;—= HKIIHsl BO3PACTaeT,
[ s re-|o |
V5 ;0})[1[5—

IpH X €| ——= —=;+© | QyHKUHA yObIBaceT;
V2 V2

\y
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6)y=x5—5x;y’= 5x4-5;x4— 1=0;x==l;x=1-min, x =—/- max;
npu x € [-1; 1] dynxums y6uiBaer, npu x € (—oo; —1] U [1; +o0) bynkuus Bo3pacraer.
y

B)y=2x4e9x2+7;y’=8x3— 18x;2x(4x2—9)=0;x=0-max, x=t%—min;

npu x € (— oo;—}z—] v [0;%] ¢dbynkuua ybbiBacT, IpH x € l:——;—;O} ul:% ;+ao) dyHK-

UHA BO3pacTacT.

r)y=5¢ -3¢,y =157 - 15x*, 151 = x*) =0,x=0,x =1, x =/ — max, x =—1 — min,
mpu x € [~1; 1] dyHK1MA Bo3pacTaeT, npH x € (—o0; —1] U [/; +o0) Gynkuua yGbisaer.
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896.2) y=(x— 1P(x+2);y' =2(x - 1)}(x +2) + (x = 1)’=(x - N2x+4+x-1)=
=x-DBx+3)=0,xx-DHBx+1)=0,x=Lx=—-],x=-] —max, x = | —min,
npu x € [-1; 1] ¢pyHkuus yosisaer, npu x € (—o0; ~11 U [/; +o0) byHKUMA BO3pacTaET.

6) y:z;—6x(x-—l)3;y’s% Jc~])3 +3(x—1)2x)=2—956—(x—1)2(4x—]);

25 .
-9—6(x—1)2(4x— l): 0;x =£— ~min, x=l; npu x 2% (byHKLMg BO3pacTaer, 1pH

X S-i— ¢yHkumna yObiBaer.

B)y=(x+2f (x=3),y=2(x +2}x—3)+ (x +2)* = (x + 2)(3x = 4), (x + 2)(3x — 4) =0,

x=-2-max, x =% —min, np4 x € [— Z;g—J ¢ynkuus y6uiBaeT, mp4

4
xel- oo;—2] u[—g;«o} ¢yHKuHs Bo3pacTaeT.
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Ny=x'Q2-x)y = @2 -x)-x’) =x(6 - 4x), (6 - 4x) = 0,x=0, x =-‘;‘ ~ max;

3 3
npH x> 5 byHKuus ybuiBaeT, npH x < 3 .QYHKUMS BO3pACTALT.

x_3_x;2=- 2 2;_ 2 2=0,Be3ﬂey6blBaCT,x¢3;x=3_
(x-3) (x-3)" (x-3)

ACHUMIITOTA,

897.2) y'=

' 6x-2-6x-3 5 S
0) y'= =

(3x-1)z (3X—l)2;—(3x—1)2

ACHAMIITOTA,

=0, Be3gc yOuisaer, x ¢%; x :15_
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, Xx+l-x+3 4 4 ]
B) ¥ = 7= 5> 3 =0 - Beage Bo3pacTaeT, x# l;x=1-
(x+1) (x+l) (x+l)
acHMIOTQTA;

, bx+4~-6x+9 13 . 13

3= 7 =0 — Be3ze Bo3pacraer,
(3x+2) (3x+2)* (3x+2)

rny

2

2 2
X% —5; x =.w§ — ACHMINTOTA.

L
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B) Yy r)
4\y
!
b ¢/ x ;X
A e o b <
899, a) y 6)\10
x dj
a|0 b ¢ d a b |0 o~
B) IE}’/\ ) 4\)’
a b |0 ¢ d i [a b0 ¢ d7
900. a) A\y 6) Ay
; b 5 .ﬂgﬂ‘ b s
0 0
901. a) aa; 0) na; h) HET; r) HCT.

902. a) y’=cosx—%;cosx:%;x=i§+2nn;x=—§—+2nn—min;x=£+ 27tn —max ;

T i T Sn
BO3pAcTaeT nNpu x €| ——+ 27nn; §+ 27n |, yOuiBaer npu x €| — + 2xn; ~3—+ 2nn |;
L

1 .
6) y'=§-+sinx;x=(—l)k+lg+nk;x=—%+2nn—max;x=11£+2nn—mm;

[ n n ]
BO3pacTactT NpU x €| ——+ 27, ?+ 2nn |, yObiBaET NpH
L

X€E 7—ﬂ+2rm;—1-—1£+ 2nn i,
6 6
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903.

904,

905.

2 . .
B) y’=7~smx;x=(—1)k§+nk;x=§+2nn—max;x=—374£+21m—mm;

'
[

BO3pacTacT NpH X € PT: +27n; 9-473 + 2nn} , yOuIBacT npy x € E:— +27n; —34£ + ZRn} ;
r)y=x-sinx;y' =1 - cos x; x = 27n, Bo3pacTacTt Ha R.

a) y'= —%sin%; sin% =0; x=2nn; x = 4nn ~ max, x = 21 + 47n — min; Bo3pacraer
HpHU x € [—2% + 47tn; 4ntn], yosiBaeT npu x € [4nn; 21t + 4nn],

1 3 .
6) V= ——cosi; x=22 4 6mn— min; x = 3 +61n — max ; yObIBaeT npH
3 3 2 2
3n 3n n on
xe|6mn— —5—,—2— + 6mn |, BO3pAcTaeT Npu x € > + 61tn;-2— +6mn |.

a) y'=1-2cos2x; cos2x:——;—;2x=i§+2nn;x=i-g—-rnn;x=%+nn—min ;

T mT T 5n
x=—6+mz—max; ybbiBaeT upH xg m—g;gwm , BO3pacTaeT NpH x & g+m€+m ;

6) y’=l—25in%;sin§.= x=(—l)kE+2nk;x;§+4Ttn—max;x=5—;+4ruz—min;

L

2 3

yObIBAET IpH x € [; + 41'cn;5?7t + 4nn} , BO3PAcTacT NpH x € [——%’E + 41tn;§— + 4nnJ .
a)l:x23;y=x-5;y =1;Bo3pacTaeTupu x 2 3; .

M:x<3;y=1-x,y=-1, y6uiBaer npu x < 3;
OtBeT: x € (—oc; 3] — yObIBacT, x € [3; +00) — BO3pacTaeT; x =3 —min.

1 1
L x2L,x<0y=—+1y' = —5 ~ BE3[A¢ BO3PACTACT;
. Y P

1i: xe(O;l];y:—l+l; y =—L2-— Besne yGLiBaeT;
x x

Otser: x € (0; 1] - yBeiBaer, x € (—o0; 0) U [1; +o0) — BO3pactaet; x = | — min.

B) I:x22,xs—3;y=_x2 tx—6,y=2x+1; x=—%; BO3pACTAaCT NPH xz—% ,
1
yObIBaET MpH X < —5 ;
1 1
II: x e [-3; 2];y=—x2~x+ 6;y' =-2x-1, x=—5 ; BO3pacTaeT npH xS——z— ,
1
yObiBaeT npu x 2 —7 ;
OtBeT: x € (—0;-3] u[—%;z} — y6hiBaeT; x € [—3;%} U [2;+0) ~ BozpacTaer;

. |
x=-=3 x=2-min; x:—E—max.

Nnkx20; =x2—2x; '=2x —2;x = 1; Bo3pactaer npH x > 1, yOeiBaeT npn x < 1;
Y Y y
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906.

907.

908.

909.

Il:xSO;y=x2+ 2x;y' = 2x + 2; x = —1; Bo3pacraeT npu x 2 —1, yOsiBaeT npl—ixs—l;
Otset: x & (—o0;—1] L[ 0;1] - ybbiaer; x €[—1;0] U[1;40) - Bo3pacTaeT;

x =%} - min; x =0~ max.

a) y:ix3 —3x’;y =|x(x—«/?:)(x+s/§1 ;

1: xe[—\/s;O] u[\@; +oo) ;y'=3x* — 3; x =£1; BospacTact mpH x € (~00; —1] [1; +0),
ybbiBaer npu x € [-1; -1];

I: x e(—oc;—sfg] U[O;\/E:I y=3- 3x2,x = 1]; po3pacTaer npu x € [~1; -1}, yOui-
BacT npu x € (—o0; —1] U [1; +o0);

OrtBeT: X € (—00;—\/5:' u[—l;O] U [1;«/5] — y6bIBaerT,

x e[—-\ﬁ;—l]u[o;l] u[\/g;+oo) , x =1+/3 ~ Bospacraer, x = 0 — min, x = 1 — max.

0 y=fe-fiy=|e(B-x)(Bexfs
I; xe(—w;_ﬁ]u[o;ﬁ] y=1=3% x=

; BO3pacTacT npH

i
*h
s )

Il: x e[—«/i;O] u[ﬁ; + oo) s -1 x= i? ; BO3pacTaeT MpH

xe (m;—%}U[j—g;mJ , yObiBaeT NpH x € [—%.\/%} ;

Oteer: x € (—oo;—-l] u[——l—;O} v {—]——;1} - y6riBaer,

V3T lTLV3

xe[—-];—L]U[O;L} [1;+oo) ,x=11,x=0-min, x=i—l-— max.

V3 V3 V3

a)y'=5x4+3>OVxe(—ao;+oo); 0) y’=—27+—§4->0Vxe(—00;+oo);
x° x
B)y =x°+21x2 +2; r) y'=2l+—56—>0 vV x>0, )
X
, . . 3 nT
a)y'=7+2sin 2x> 0V x € (—w; +0); 0) y' = 3 >0Vxe| ——;—{;
cos“ x 22
B) ¥'=—; >0Vxe(0;m); r)y' =10+ 3cos 3x > 0 V x € (—o0; +c0).
sin“ x
a)y=2+2"+11x=-35y'=6x*+4x+11,D=16-4 .6 - 11 <0, cnenosates-

HO, 67 +4x + 11 > 0 Vx € (—o0; +oo);

6)y=3x3—6x2+41x— 137;y'=9x2— 12x + 41, —3— =36-41.-9<0, cnenosa-

TenbHo, 9x° — 12x + 41 > 0 Vx € (~00; +o0).
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910.

911.

912.

913.

914.

915.

916.

917.

918

16x+4-16x 4
(4x+1)*  (4x+1)
2x—10-2x+13 3
2 - 2
(x-5) (x-5)
2)y=—x —5x +3,y' =-3x —5<0Vxe(—oo +m);

0)y= ) —x+8,y=-10"-212-1<0Vr e (~o; +oo)
B y=—+3—bx+1y=-3"+6r-6=-3(x- 2x+l)——3(x—l)<0Vxe(—oo +o0);

a) y'=

>OVXE(——]-;+00);
2 4

6) y =

>0Vxe(—oo;5) .

)y =4 +4x* - 2x+9,)' =—12x* + 8x - 2, —?=16—-24<0:>]2x +8x-2<0

Vx € (—oo; +0).

a) y,=3x+6—3x2—7=_ 1 2<0‘v’xe(—oo;+00);
(x+2) (x+2)

6) y,=—8x—4+8:—2=_ 6 2<0Vxe[—oo;-—lj.
(2x+1) (2x+1) 2

a) Y’ =-Tsinx — 15cos 3x — 22 <0 Vx e (—o0; +o0), yObIiBaeT Ha R;

6) y' =~2lsin 7x - 4cos§ —25 <0 Vx € (~o; +o0), yOriBaeT Ha R.

a)y = i +ag, npH a 2 0 Bo3pacTaer Ha R;

6) ) =x*—2ax +5, % =a*- 5, npu ae[—\/g;\/g] BO3pacTaeT Ha R.

a)y' = a +sinx, npy a > 1 pospacraeT Ha R,
6) y' = 4cos 2x — a, Ipu a < -4 Bo3pacTaeT Ha R.

2)y'=b-2x-3x,D=4-4.(=3)-b=4+12b <0, upn b<—% yObiBaer Ha R;

+b<0,b <—1— , ipu b < 0 ybsiBaer 11pu Vx € (-3; +w);

1
vx+3 ’ vx+3

B) )’ =3x? + 2bx + 3. Ipux = 0 y' = 3, CICIOBATENLHO, HU NPH KakHX b BYHKLHA He
MOxeT yOuIBaTh Ha BeeH obnacTyt onpeac/ieHus.

1
r y=-2b-
2vVl—-x

a)y = 6x% — 6x = 6x(x — 1), BospactaeTx <0, x 2 | npu a £ -1, a 2 2, cneposateiib-
Ho,a-121,a+1<0;a22,a<-1.
6)y' =-3x*+ 3 =-3(x* - 1), Bo3pacraer x € [~1; 1], ybuiBaer x <~1, x> | npu

6) y'=-

<0,npu b 20.

ae(—w;-%}u[l;m) , cnenosareasHoa> 1, a + % <-l,az2, a s—% npu

ae (— oo;—%} u[l;+oo? .

. a) y'=~——1——2—,y'<01|pux>0,y‘>0npux<0,aCHMllT0Tay=O,x=0—max;

%2 +1
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, 2 , , .
6) y R,y <0upux <0,y >0npux>0,acumnrora y = 0, x = 0 — min.
(x2 + 4)
AY
12

I 1,2
(x+2)3 |

BO3pacTaer npu x > —2, ybuiBaeT UpH x < -2, aCHMNTOTa X = —2;

919.a) y=~-

T

x2+4x+4= (x+2)2

1 1,2

= Y Em——
x?+4x+1 (x+l)2 (JH—I)3

Boipacraer npu x < —1, y6uiBaer apu x > —1, acumnroTra x = —1.

6) y=
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1 2 1 2 2
920.a) y'=~——;y'>0:=~=>0,x">4, "
) y 32 y 2T x

V' >0npux e (—o0; -2) U (2; +0), y' <0 npu x € (-2; 0) U (0; 2),
npH x € (—oo0; —2] U [2; +o0) Bospacraet, npu x € [-2; 0) U (0; 2] y6biBaer;

. x
X =2 —min, x = -2 — max, aCHMNTOTBL. y = 5, x=0;

2 2
6) y== +4=x+i;y'=l——%;x:ﬁ;l~—€2—>0;£->l;xz>4; Il > 2;
x x x x 4

npH x| 2 2 BospacTaer, npH x| € 2 yOeIBaeT; x = 2 — min, x = 2 — max; aCHMHT
y=x,x=0.

4x? +4x-4x2-2 2

921.a) y'= Ly >0npnxt +x-4<0;

(4 2)2 ) (+*+2)

[-1—JT7' —1+417
npH x € ; 5

2

xE[—OO;—l——\/ﬁJU( _1+2‘/1—7~;+ooj yObiBacT, acumnroray = 0,

] BO3pAacTaeT, Npu

2
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2 < 2 .2
X +5-~-2x 2+4x: X +4x;5;y‘>0npux2—4x—5<0;xs—1;x=5;
(x2+5) (x2+5)

npu x € [-1; 5] Bozpacraer, npu x <1, x > 5 ybuisaet; x = -1 — min, x = 5 -~ max,
acuMnrora y = 0.

6) y

2 2 2
922.a) y'= 2t e S S e , yOniBaer npu Bcex x # 2, acHMOTOTh X =42,y =0;

A

,_x2—8—2x2+6x_—x2+6x—8

(-5 (o)

np¥ X € [2;2\5)u (2\5;4] BO3pacTaeT, Ip1 x £ 2, x > 4 yOniBaeT;

Y >0npux’ —6x+8<0;x=4,x=2;

X =2 —min, x = 4 — max, aCHMNTOTbI, X = iZ\/E ,y=0.

. 253 +2x- 25 +2x A

923.a) y

(@] ()

npu x 2 0 Bospacraer, npH x < 0 yObiBaeT, x =0 — min;
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A

24
20420420 Ax

6) y (x2 )2 —-(x2 )2;anxZOBospacmer,anxSOyﬁbmaer,x=0-
+1 +1

. 2x3-8x-2x>-8x  -léx

i

npu x € [0; 2) U (2; +oo0) yOrIBaET, npu x € (~o0; —2) U (-2; 0] Bo3pacraer;
x = — max, acHMATOTHL: y = (, x = 12;

924.12) y

, 2 -2x~2x-2x  -4x

e x2—1)2 ) x2—1)2;

opu x € [0; 1) U (1; +o0) ybpiBaer, npu x € (—o; —1) w (-1; 0] Bo3pacracr;
x =0 — max, acuMnToTeL: y = 0, x = 1.

P
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925.a) y'= \—/l_~—«- 1, npu x € [1; +oo) y6riBaer, npu x € [0; 1] Bo3pacraer, x = | — max;
X

6) y' = L 1 _¥9-3x-2 JH‘4;s/9—3»x>2ij+4;9 3x>4x + 16,

2Vx+4 —J9—3x T 2x+4v9-3x
7x < -7, x <-1; npu x € [-4; —1] Bo3pacraer, upu x € [-1; 3] ybniBaer; x = —1 ~max.

yA

6) KonnuecTBo xopHel B JaHHOM YPaBHEHHH — 3TO KONHYECTBO MEPECEUCHHS IPa-~
dukoBy=x*'-2*+3uy=a. :

W3 pricyHKa BHIHO, YTO TaKOH cilyyad HMECT MECTO, KOr4a NpsAMas y = a KacaetTcs
rpadmka gynkunn 8 Touke (0; ¥(0)), y(0) =3, cienosaresio, a = 3.

927. 8)

6) Urobnl ypaBHeHme He HMeNo KopHei, Heofx041nMo, 4ToGhl pAMast Jiexasna BbliLe
rpacdika GyHKumH y =—x* + 2x7 + 8.

13-- 4113
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Haiizem Touku Makcumyma: y' = 4x” + 4x =4x(1 —x) = 0,x =0 - Toqxa'MﬁHumyMa,
x =+] — Touxkn MakchmMyma, p(1) =y(-1) = -1+ 2+ 8 = 9. Cnenosarensto, a > 9.

928. a) 3 kopus 6) 1 xopenn

930.2) y;=x+5y,=15-x,
y' = 3+ 5, Bo3pacTact Ha R; y;' = —1, yoerBaer Ha R, oMH KOpeHb X = 2;
6) y' = 5x" + 9x7 + 7, Bospactaer Ha R, OIMH KOpeHb X = —1;
B) 2¢° + 3¢ + 12x— 17=0;y' = 10x" + 9% + 12, Bospacraer Ha R, OZIMH KOPEHb X = —1;
r)x° + 4+ 8x— 13 =0, ' = 5x* + 12x? + 8, Bo3pactaer na R, onuH Kopens x =—1.
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931. a)sin 5x—2cos x— 8x—xX° +2=0, =sin 5x —2cos x — 8x, y, =X — 2, ¥, = 5c0s 5x +
+2sin x — 8 — y6LIBaeT Ha R; y,’' = 5x* + 8 — BospacTaer Ha R, TOMLKO OHO perene x = 0.

0) 4cos 3x-\l-Ssin % + 15x=4»—x3,y1 =4cos 3x + 55in%+ 15%, y,=4-x°,

y' =—-12sin 3x + %sin% + 15 — Bo3pactaeTr Ha R; y,' =4 — 3x? - yGbiBaer Ha R,
TONbKO OAHO penreHne x =0,

932. a) 3cos52x~+5sin3§‘—+18x=46—x5 ~22:% =3cos%+55in—n—x+18x;

y2=46-x"-22x°, ¥} = —3—;-sin£2x-+-5—ncosj;—x+ 18 , Bospacraer Ha R,
¥y =— 5x* - 66x2, yObIBacT Ha R, OIMH KOpEHb X = |;

6) 2sin§x—2cosnx—8x=x5—50,yl =2sin12t-x—2cos w—8x,y:=x - 50,

X .
»'= n0057 + 2nsin 7r — 8, yGbiBaer Ha R; y,' = 5x*, BospacraeT Ha R, 01mH Ko-

peHb X =2,
933.2)x=3 6)x=-1.

§36. NpumeHeHue Npou3eo0HOL ONs1 OMbICKaHUS
HauboNbWUX U HAUMEHbLLUWUX 3HaYeHUU eesTuqyuH

934, 2) y' = 3 = dyHKUMA PACTET HA R; Xpnin = =1, W(=1) = =9, Yrin == Xax = 4,
Y1) =6, Ymax = 6.

1
6) y' _8 >0 = QyHKUUA pacTeT NpK X € |:-l- ;,8] 3 Xmin =l,}{—)=—32 Ymin="32;
x2 4 4 °\4
Xmax = 8:}’(8) =—1, ymax =-1
B) ) = -—% => ¢pyHKums yboiBaer Ha R;

Xmin = 6, }’(6) = laymin = l; Xmax = ”qu(_z) = Ssymax =35.

13*
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93s.

936.

937.

938.

939.

940.
941.

942.

943.

r oy = -—37 <0 = dynxuns y6uisaet npu [0,3; 2]; Xmax = 0,3, 1(0,3) = 10,
x

3 3
Pmax = 105 X0 = 2, y(2) = 3’ Ymin =E .

a)y = 2x — §, x ¥ 4 -~ TOUKa MMHUMYMa;
YH=16-32+19=3,)(-1)=1+8+19=28; )5)=25-40+ 19=4; s =28, yin = 3.
6))y'=2x+4,x=-2,2¢[0;2]; ¥(0) =-3,y2)=4+8=3=9; yax = 9, VYmin = —3.
B)y =4x—8,x=2,(7)=8-16+6=-2; p(-1)=2+8+6=16;y(4)=32-32 +
6= 6. Yax = 16, Yruin = —2.

1Ny =-6x+6,x=1p(1)=-3+6-10=-7;(-2)=-12-12-10=-34;
¥(9)=-243 + 54— 10=-199; ynax =7, Ymin = —199.

a) y'= 2cos x; ng;yrg s Ymax = 23 Ymin = =25 0) Vmax = 2; Ymin = =2;
. 1 1
B) Ymax = 6; Ymin = 0; r Ymax = 53 Ymin =75 -
: 2 2
NE)
a) Ymax =—_§_;ymin :—\/3; 0) Ymin =_3‘/§; Ymax =0;
243 I '
B g =O; n T T r max — ~» min=o
) Yoae =00 Yiin 3 ) Voax =23 ¥
a)ymax =3; ¥min = 0; ﬁ)ymax=2;ymin=0;
B) Vinax = "2;}’min = _47 r) Ymax = -2’ Ymin = -3.
— 107 v =0 6 3 )
a)))max = 192»ymin = 0, . 6) Ymax = ‘100000 :—50 OOO' Ymin =~—192’
B)ymax =0; Ymin 2—3; r) Vmax = g;ymin'_': 0.

2) Ymax = 15 Yonin = 05 6) Ymax = 1 Yiain = 05 B) Yrvax = 15 Yimin =05 1) Ymax = 5 Ymin = =1
Y=3-18c+24=0;x"-6x+8=0;x=4,x=2;

Ymax =W(2)=8-36+48-1=19; yrin =y(4) =64 ~ 144 + 96 ~ 1 = I5;

a) y(-1)==1-9-24-1=-35,p(3) = 17, ymin =2(~1) = = 35; Yuax = ¥(2) = 19;
0) y(3) =27 81+ 72— 1 = 17; 3(6) = 35; Ymin = J(4) = 15; yruax =p(6) = 15;

B) Vinax = ¥(2) = 19; yrin =p(-2) = -8 - 36 —48 — 1 =-93;

1) Vimax =2(5) = 125 =225+ 120 = | = 19; Ypin = ¥(4) = 15.

Y =3 +6x-45=0;x2+2x— 15=0; x=-5,x=3;

Fmax = W(=5) ==125 + 75+ 225 = 2=173; ymin = p(3) =27 + 27 - 135 -2 = -83;
) Ymax = 1735 Yuin = =25 0) Yinax = —43; Ymin = —72;

B) Vimax = ]73;ymin=45§ r)ymax="'2;ymin="72-

Y= 18+ 15=0;x —6x +5=0;x=5,x=1;

Ve = V(1) =1=9+15 -3 =4; pin = p(5) = 125 - 225 + 75 - 3 = -28;

2) Vmax = 4 Ymin = —3; 0) Ymax = =12} Ymin = ~28;

B) Ymax =45 Vmin = —28; ) Yo =4 Ymin = —2.8‘
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944.

945.

946.

947.

948.

Y =4x' = 24 + 205 = 0; 4x(x’ - 6x + 5)=0;x=0,x =5, x = 1; }(0) = I;
Your = (1) = 1= 8+ 10+ 1= 4; yip = $(5) = 625 — 1000 + 250 + 1 = —124;

a)ymau( 10 Ymin = _79 6)ymax 4, 3 Ymin —_124
l’)ymm(_lzhymm ~44; l’)ymax 148,ym|n="124.
y'=1- 4 2=O;(x——l)2=4;x=—1,x=3;
(x-1)
4
Ymax = }’(3)_3+2 5ymm (1)__1+'3_—1_2""3
a)ymax:6;)’min=5; 6)Ymax=_3;ymin=_4-
1 id 3x
a) y=~ +1<0; =14 Yin =~ 14—
) ¥ Sn’x Yax =1+ Yomin 2
6)y'=2cosx-1; x=i£+n”ox=£;ymax =y(£)=ﬁ—£;ymin =-T,
3 3 3 3
1 b T T T
B) y' =-2sinx+1; smx——2— x=—6-;ymx =y(gJ=ﬁ+g;ymin=~—£;

, 1
nys= 2 —1;x=n"ax:0;ymax:y(:ﬁ):ﬁ'"ﬁ;ymin:y(o)zo'
Cos X 3 3

a)y'=3x2—4x=0;x(3x—4)=0;x=0,x:%;
Vmax HE CYILIECTBYET, = (4J 6_4__3.2 ..
max y YeT, Vuin =V 3)°27 9 57

6).y'=l_L 1 YVmax HC CYLICCTBYCT, Vmin = (1)— 1 ——-2—._1
T

B)y =x' - 2x=0;x(x - 2)= 0;x =0, x= Y2 ; ymax = 1(0) = 0; Ymin HE CyLICCTBYCT;

4
1y = —— == 0} Ymax HE CYIIECTBYET; Ypmin = ¥(0) = 0.
(x4+1)
. 1
a) y'=1-—; x =11, yma =y(~1) = = | = 1 = =2; yin HE CYymIECTBYET;
x
. 32 +9-6x x*-3 W3 4B
6) y' = =3 =B, o = (V)= = = 5(0) =0
(x2+3) x°+3 3+3
, 1 2 1 l
B) y'=-2+—=04x" =L x=t=; y =¥| = | =—1—1==2 ymin HE Cy1CCTBYET;
2x 2 2 :

0 Y=

CYUIECTBYET.

—-1=0;V2x+6=l,x=- 2,ym,,x my(—§)=l+—§—=3,5,ymin He
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a+b=24 [a=24-b '
949. a) , V' =24-2bb=12,)(12)=144;b=12,a= 12,
ab=max’ |24p—b =y
6) ab=484;a _——4§4,-—4i4fb—yy 1—-—184 b=22,a=22.

950.2) a-b=10;a=10+b; 106 +b2=y;y'=2b+10; b=-5,a=5.
6)a-b=98;a=98+b; b*+98b=y; ) =2b+98; b=-49, a=149.

951.a)a(a+36)=y;a* +36a=y;y' =2a+36;a=-18,b=-18+36=
6)a(a-28)=y.a*-28a=y;y' =2a~-28;a= 14, b=-14.
a+b=3 [a=3-b
y=3a+b3;{y=3a+b
Buo b>0,Tob=1,a=2.

952.a) ;¥y=9-3b+ bB;y’ =345~ 3; b=£1, Ho T.K. IO ycio-
3 N

a+b=5 a=5-b - ) 32
0) 3,e—5b - by = 15b"—4b" = b*(15 - 4b); b= Ob—4

y:ab3 y=ab
HO T.K. 10 ycioBuio b > 0, 'rob—lg a=-§—.
4 4
2a+2b=56 [a=28-b
953. a) ; ) 1y =28-2b;2b=28; b= 14, a = 14;
ab=y 28b-b*=y ,
a+b=36 [a=36-b
; ) 1 V'=36-2b,2b=36;b=18,a=18.
ab=y 36b-bi=y
a+b=100 [a=100-b
954. a) ; ;¥ =100 — 2b; 26 = 100; b = 50, a = 50
ab=y 1005 - b* = - ,
a+b=120 a=120-4
6) 5 =120 - 2b; 2b =120; b =60, a = 60.
ab=y 1206 -b -y
b=16
955. 3 ){‘2’ e =%+2by—2—3—2— b=4,a=4;
a+ y 2a+2b =y b’
b 64
; 2 = ,y:-l-g—8-+2by 2—1228;b=8,a=8._
at ’v 2a+2b y b
2500
b= 2500 ==
56 {; " 20T oy =20y 2222900 50, 0= 50.
arso=y 2a+2b=y b?
957. KD = DM =x; BH, —§2£ DH2=i(H|HH2 — ToukH nepeceyenns BD ¢ PE u

KM cooTBeTcTBEHHO);
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958.

959.

960.

961.

962.

963.

964.

N LN e ]

S'z%(lO—Zx)=0;x=5;5=%(39+50_25)=32'

a) ymu=ﬁ;ymin:0; 6) ymax:ﬁ;yminzl;
B) ymu=ﬁ;ymin=0; r) ymax=\/5;ymin:0.'
a)y y=2—5sin(x + a); Ymax = 7 Ymin = —3;

6) y=3sinx —4cosx + [; y = 5sin(x — &) + I; Ymax = 6, Vimin = —4-

a)y =4+ 242 +48x +32=0; X +6x° + 120 + 8 =0; (x +2)(* - 2x + 4+ 6x) = 0;
(x+2)F +ax+4)=(x+2) =0, x =2,

W-2)=16—-64+96 - 64 + 21 = 133; p(~3) =81-216 + 216 — 96 + 21 = 6;

V0) =215 Ynia = Y(=2) = 5, Ymax = y(6) = 21.

6)y =4’ — 122 + 12x—4=0; X’ - 37 + 3x -1 =
G=1P=0x=1; Yrax =¥@) =TL, Ymin=p(1) =1 -4+ 6-4-9=-10.

a) y =x* - S|x| + 6, [0;4]; Ha 3TOM llpOMC)!(yTKEX>0:>y'"X2—5x+ 6;y' =2x-5;
5) 25 25 25 |

5
== Yo =M0)=6; ypn =) T |+ 6=+ 6=~
x 2 Y »0) Ymin y(z 7 2 2

6) y=x? — 5|x| + 6, [-5;0]; Ha 3T0M npoMexyTKe X <0 = y = P +5x+6y =2+5;
5 5 25 25 25 1
X=—=Ymax=W0)=6, y_. =) -=|=—-—+6=—-—+b6=-—.
zyax ¥(0) Ymin y( 2) 4 2 4 )
B)y=x"+8Jx| +7, [1;5]; Ha aToM npomexyTke x 2 0 => y=x" + 8x + 7; ' = 2x + §;
X = -4 — He NOJAXOOMT,
Yeax =¥(5)=25+40+7="72; yn =y(1) = 16.
r)y=x2+8lxi+7,[—8;—2];Ha3fr0Mnpome)KyTxchO:>y=x2—8x+7;y'=2x—8—
— X =4 — He NOAXOIHT; Yax = (~8) =64 + 64 + 7= 135, yn =p(-2) =4+ 32+ 7 =43,
a) y=x"~3x, (~o0; 0}, ¥ = 38" = 3; x = —1; Y =9~ 1) = =1 + 3 =2,y — HE Cy1mIECTBYET.
6)y= X’ = 3x, [0; +%0); Ymin = Y(1) = =23 Yy — HC CYLIECTBYET.

4 _ 452 =3t
x"+3-4x _ 3-3x ;x:il;ymax=_y(l)_'l‘;ymin(0)=0;

(x4+3)2 —(x4+3) 4

1
6),Vmin =y(_l) = “Z s Vmax =.V(0) =0.

a) y'=

2 X

. . 1. 1 . 1. I,
a) y=sin‘ =sinx =-—sinx——cosxsinx=—sinx——sin2x;
2 2 2 2 4

y'=-l—cosx—lc052x=0; sin3—xsin£=0; x=2mnn, x:ﬂ;x=—g£;
2 2 2 2 3

3
2n 3 \/_ 3\/_
Y _T =T _~_—~_ym|n5ymax:0'

4 2 8
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72X

, x . x . x( . x X .
6) y'=-cos—-sin—cosx ~cos” —sinx = 0; cos—| sin—cosx +cos—sinx |=0 ;
2 2 2 2 2 2

x . 3x 2k
cos—-sin—=0; x=n+ 21, x=——}
2 2 3

2w 1 (1) 1 1
0 -_..l 0 —] == | == . max:l_
»(0)=L y(n)= y(3)4(2) g5 Ynin =20,

965.a) x> 1;y=x"-3x+4,y'=2r-3=0; x=—3-;

3 9 3 7 )
D=1-4+5+((1-1)=2; y|=|==—6+5+|1-—|=—; y(4)=8;
1) (1-n y(2)4 (2)4,\’()
xS Ly=x'-5xr+6;)'=2x-5=0; x=§ ~ He noaxonuT; y(0) =6,

7.
Ymin =Z’ymax

) Lx2ly=x"-3x-1;y=32%-3;x=1;(1)=-3; W3) =17,
Ix<ly=1~3x-2%y=-3 -3 /1) =3 =Ypa; K=1) = 5; Vumin = =3 Yunax = 17.

8 5 (5) 5 3 (1Y 1 (17) 17 . 1 31
966. '=2———————-; ==yl — =-—-—4=——; - |==;y| — =___8=_.; - 1.
0y 16x—4x 4){4) 2 2y(4) 2){4) 2 2ye[22}

53 1 13
_.._, 4.___=__; =—— ] =6~ _-:]; —;—1.
J}T x=5y(5)= 5 ¥(1) 5 y(10)=6-5 ye[ 5 2]

2

=8;

_2x+4+x 3x+4
967. a =Jx+2+ = ;
) V= \/}4—2 Wx+2  2Ux+2

A A )

1-2x-x 1-3x 1
6) y=v1-2x- = [ X=—3
) ¥ \f—2x J=-2x  J1-2x 3

(D)2 oo =E]

968.3) y'=Jx+a+ - 3x+2a ;x=-£;y(——2£)=—-2—a-\/—§-=—6~/3_;

~/x+a 2\/x+a 3

aJZ=27;a=273=9.

a-x_a-x- 2x a-— 3x a a ZaJ;
6) y=—Jx+ — == —=10J§;
aJZ:lSJfE;a:ls.
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{al+8d=l {al-—l—Sd
969.a) ay = 1;
(@ +3d)(ay +6d)a;+7d)=y |(1-5d)1-2d)1-d)=

=(1+10F-7d) (1 —~dy=1-d+ 108 - 10d* ~71d + 1 =1-8d + 17d2— 104%
y =-8 +34d 304 = 0; 158 — 17d + 4 = 0; D = 289 — 240 = 49;

d1=173;7=%’d =1 ( ) 1-4)(1—5)(1__)=_ (__E:%;
ENE IR
® {?cil++d2;)6al(al +Sd)=y;{(a6l::);6d_d)(6+4d)=y; y=036-d"6+4d) =

=216+ 144d - 6 4d’; y' = 184~ 12d— 12 = 0; # +d — 12=0; dy =3; dy =—4;
¥(3)=9-3-18=486; y(4)=2-10-(-10)=-200;d = 4.

970. a) y, = 2x%; y, = 4x. [Inuna oTpeska paeHa 4x — 2x” = f{x), x € [0; 2]; /(x) =4 —4x;
x=LA)=4-2=2;
0)y = & y» =—2x. [lnuHa oTpe3ka paBHa —2x —x* = flx), x € [-2; 0]; f(x) =2 - 2x;
xp=-1;f~1)=2~-1=1

971.2)\/0 x) 15 y) = x) f(x) ,’x + 1,5~x7 Jx +——3x +x' =

—25 +Z f(x)= .

2Jx"--2x2+2 Jx4—2x2+—9—
4 4

x=0,x=1%I; f'(0)=—3-;f(1)= 1+l=[5—=f(—1);(1;1),(—1;l);

0) f(x =\,45 x) +y —\/——9x+x +x—J——8x+x

2x—-8

P (e) =i
2 ﬂ—8x+x
4

972. ITycre h — BLICOTA TpaneLuy;

s=%(15+2 225K +15)h=(15 +J225—h2)h;

2
§ =154N225— 1 —— 15225 12 + 2252k =0;

V22512

50 625 — 225h% = 50 625 — 900K + 4h%; 4k* - 675k* = 0; KX (4h* — 675) =0;

hZ_EZ—% a=15+ 2,/225—%5-.~15 2. 125—_30

973. a) I[TycTb @ — yron Mexay OCHOBaHHEM U GOKOBO# CTOPOHOH X — CTOPOHA NMPSMO-
YToJIbHHKa, KOTOpas COBNAJAET C BHCOTOM, ¥ — €ro Apyras CTOPOHOH.

x=4;y(4)=2;(4;2).
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974,

975.

. 2
Torma tga=5=——180—y=2; y=80-2;§ =80x ——; §' = 80—3
80—y 5 5 5 5

x=200, 1o x € (0; 100] = x = 100, y = 60; 5 = 6000.
6)a=24,b=8,h=12.

Iycrs o — yron Mexk 1y 6omblInM OCHOBAHUEM TPANCLUKH 1 ¢¢ HOKOBO# CTOPOHO,
X — CTOPOHA I1PAMOYT'OJIbHHKA, KOTOPas COBIIALACT C BLICOTOH, y — Cr0 Jipyrad c10-

2
poHa. tgot:i=;;24~y—4 Y= 24»1/E S= 24x-4— S’ —24—§~f—'

-4 24—y 3 3 3 3
x=9,y=12;5=108.

a) [lycte x — CTOpOHa NpAMOYroibHHKA, Iexaulas Ha AB, y — ero apyras CTOpPOHa,
a=£DCB.
1o X ;X=3——l-y ;y=-3x+9; §=-3x"+9x;

3 9-y 3

o~|N

Torpa tga = =
8= 37
3

S’=—6x+9;x:5;y=—%+9 %HOAE AB=21= S, =21.

6)a=7,b=18,c=3,m=1,
ITycTs x — CTOpOHA MPAMOYTONLHUKA, NexKalas Ha AB, y — ero apyras croposa, a = /DCB.
7-1 2 x

. 5 5
Tornma tgao = == 18—y==x;y=18——=x;
ST S S TIN  C d 2

S=18x—§x2;S’=18—5x;x=%;y=9;S=32,4;AE-AB=21 == Smax =32,4.

AC=a;AB=b;CB=AC-AB=a- b, AD=x; BD=~x*+b>;CD =x*+d* .

c
A
Y B
b ¢ ¢
D
A § /

5

ITo reopeme kocunycos (a — 17)2 =x?+b2 +xt+a - 2\/(x2 +b° )(x2 + az)cosa ;

2x2 +2ab= 2\/():2 +5? )(x2 +a’ )cosa; cosq =

X +ab
2
x“+ab x“+ab

\/(xz +4? )(x2 +a2) ’
S(x)= =

\/(x2 +b2)(x2 +a2) \/x4 +x° (az +b2)+l)2a2 ;




§36. lNpumererue npou3eodHol s OMBICKaHUS! HAUBOBLLLX U HaumeHsLUUX 3HaveHut 20

2x\/x4 +x? (“2 +b2)+ b»la? - (xz + "b)(4x3 + 2x(a2 +5° ))
2" +#(a +7) b’

['(x)= 2, .2V .2 . 2 =03
(x +b)(x +a)

2x (xz +b? )(Jc2 + az) =x(x2 +ab)

2a’h + Xd* + b+ xY) = 2t + 2x%ab + Pd + B + &b + ab’
2ab(ab - X°) + d*(x* ~ ab) + B(x* — ab) = 0; (x* — ab)(a - b’ = 0; x =~Jab ;
Olmax IPH X = \/E .

976. X/ = 12; x — nyThb neiexoza 1no Jopore, y — MyTh NeELIEX0a MO JIeCy.

K

x 13

K y

a1 b5
5

CymMmapHoe Bpemd | = % + % JAK =12 —x;

1 2x —24 1 x—12
—+ ==+
2-3Wx —24x+169 5 3Wx?-24+169

25+(12-x)";1 = -0

% x2—24x+169 =12-x;9x* ~ 9 - 24x + 9 - 169 =25(144 — 24x + x?);

16x? — 384x + 2079 = 0; x, = 8,25; x, = 15,75 — He noxonuT;

33 25 x 4 33 25 56
y=y25+3752 =2 =21 2=+ 22253 44 .
xX= 4 2 S —+ S 20 12 15 Yyaca MHHYTbI

977. TlycTb x — nMHA CTOPOHBI OCHOBaHUA Oaka, y — ero BBICOTA.
V=xy=32;S=x'+4xy=x*+ 128, ; S(x) =2x— B§—o ©=64x=4,y=2.
x x?

Ortset: 4 oM, 4 1M, 2 aMm.

978. V' =x’y = 343 (x — 1HHa CTOPOHBI OCHOBAHKA 6aKa, y — €50 BHICOTA);

S=22+dy=20+ B2 04y 1372
X

=0hx=7,y="7.
X

Otser: Tm, 7™M, 7M.

979. ITycrnb 2x ¥ 3x — ANMKHBI CTOPOH OCHOBaHUA KOpoba, y — €ro BLICOTA.

V=6x2y=576;S=12x2+6xy+4xy=12x2+@ S =24x __999_0
X x
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3
576 1 24J§
6 425

Orser: 4J§ M; 6~/— 24\/—

980. V =, {(d2 -x? )x (x — anuna Gokosoro pebpa npn3ambl);

=\/§d.

=40; x, =235, y, =

V’=d2—3x2=0; x=

o
=
981. a=2\p! - ¥ S,y = 4(p? W)V =1-4(p* - )b

BTSN Y N-. ()
_3(,;2 3h2)—0,h—\/§— T

982. MycTh X — AMAMETP LMIMHAPA, A — €70 BBICOTa; 2X + 2A = p;

V= n(zj h= n(p;Zh]zh;V' (4(,; ~ 4ph +4h )h]—z( —8ph+12h2) 0;

: Sptdp , _p. P
124* - 8ph + p*=0; hm:T,h, ='g”’2=3;

h, — He noaxoauT, T.X. 2h; = p, Torna x = 0, yero GbITh HE MOXET; 3HAUMT A =

o

983. S = 2nRh + 2R — nnomanms Goxosoii nosepxHocTH; V = nR*A;
h= VZ,S=2'K+2nR2;S'(R)=—2—V—2+4nR=0;R3 . iR= 311 .
nR R R 2n’ n
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