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29. ) (0; 1); [ﬁ f] (-1 0 ) (@—%] [—% g} (0 -1y

8) (05 -1); [%?} (-1; 0; ) [-g%] [;—%] ©; 1).

w

T 3n

30. a) ae [O; -] — 1 yeTBepTH; O € [n; ?J — III yeTBepTh;

S

oe [—n:; - g] — 11II geTBepTh;

3n; 27:) — IV uerBepTh; L€ [3—;, 21[J — IV yerBepTh;

Y
IIN

1
-
/’ X

6) ae

ae _%[; A3nj — II yerBepTs;

o/
._/

- IV uwersepTn;

\
10
|

N\.—i

~ I\ yeTBepTh; OLE [
T 1 — 1I yeTBepTH;

5
; II] — II yeTBepTh; L E (— -é-; - 211) — IV yerBepTs;
ae {n; 3—“] — III yeTBepTs.

31. a) sinﬁ>0; cos%=cos 11-)-—7E =~cosE<0:
7 8 8 8
tg2,3n=tg(2n+0,3n)=1g0,3n > 0;
-;iniq‘rnsrgjg-f—tg2,3n:—sin3—ncos£tg0,3n<0;
7 8 7 8

6) sin 1 -cos 3 - ctg 5 =sin 1 - (—cos (x — 3)) - (-ctg (2r -H)) =
=sinl-cos(x—3)-ctg (2n — 5) > 0;

271
B) sinl,3m- cos‘q—n tg 2,9 =sin(x+0,3)- cos[n—;] tg(n-2,9) =

= vsinO,3n»cos%-tg(n—2,9)<0;

* Pelwenns u OTBETHI IPUBOAATCA K yUeBHUKAM YKa3aHHBIX TOSOB.
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32,

33.

r) sin 8 > 0, T.k. 2,5 < 8 < 3n; cos 0,7 > 0, T.x. g>o,7>o;
tg 6,4 > 0, T.x. 2n<6,4<5§.

2,5 <8 < 3n = sin 8 > 0; cos 0,7 > 0; tg 6,4 — tg (6 + 0,4) > 0.
3sauwr, sin 8 - cos 0,7 - tg 6,4 > 0.

a) sin 4n = 0; cos 4n = 1; sin (-r) = 0; cos (—n) = —1;

6) sin@=sin 21|:+—TE =sinE:1; cos@:cos 2n+§ =cos£=0;
2 2 2 2 2 2

sin _Un = —sin|6n- T =sin£:1;
2 2 2

11n 1lrx n n n
cos| ——— |=cos—— =cos| 6n—— |=cos| —= |=cos— =0;
2 2 2 2 2
8) sin n = 0; cos © = —1; sin (-2n) = 0; cos (-2x) = 1;

r) sing—ﬂ::sin 47c+E :sinE=l; cos%=cos 41:+E :cos£=0;
2 2 2 2 2 2

3n .
a) y=cos -2—+x =sinx.

T'padnk KaBHON QYHKNUM — CHUHYCOMAA;

6) y = —sin (n + x) = sin x. CM. OYEKT a);
B) ¥y =cos 7—2‘7 x |=sinx. CM. OyHEKT a);

r) y = tg (x + n) = tg x; y = tg x uMeeT mepuox m.
Tpaduk pyEKOUM — TaHreHCOMAA.
y

x

o
a

1
5T

‘
'
‘
'
1
'
'
'
0| '
v
v
'
'
'
'
'
'
‘
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34. a) P(x; y), y=0,5, x > 0 6) x =—

36. a) y = sin x + 2; D(y) = R; T.k. sin x € [-1; 1], To E(y) = [1; 3];

3
2

1

0
-1

1 k2 x
st T 3N 2n

6) y =1 + tg x. T.k. dyHKOuA y = 1g X He onpejeseREa B TOYKaX BHAA

§+7m, 'roD(y):R\{§+1m,ne Z}; E(y)=R;
vi




POIISHNG VRPRXHEHHUNA K yuaBuuxy A 1L Kansielopesa U AD.

38.

39.

40.

41.

B) Yy =cosx — 1; D(y) = R; t.e.cos x € [-1; 1], To E(y) = [-2; 0].

I\VAVA

a) y = sin x; (nn; 0), n € Z; (0; 0);
6) y =1+ cos x; (n + 2nn; 0), n € Z; (0; 2);

B) § = €OS X; (g+rm;0], n e Z; (0; 1);

r)y=sinx -1 [g+nn;0], n e Z; (0; -1).

a) y = x* - 3x;
nepeceuenue ¢ OX: (0; 0) u (3; 0); nepeceuenne ¢ OY: (0; 0);
6) y=sinx - 1,5
nepeceuenve ¢ OX rpaduk GyHKuuyu He umeer; nepecedenue ¢ OY:
(0; -1,5);
B) y = 2,5 + cos x;
nepeceuerne ¢ OX rpapuk GyHKINN He NMeeT; mepecedenne ¢ OY:
(0; 3,5);
B) Yy = 2,5 + cos x;
Ty y= l +1
x
nepecedenue ¢ ocko OX: (—1; 0); nepecedenue ¢ ockio OY rpaduk

(PYHKIMH HE MMeerT.
a) f@) =x+1; f-1) = -2 f[1]= 3. o= 10,1
x 2 2

n n 3\/5_ __ﬁ‘
6) f(x)—3cos(x—z} f{—z)—o. f(O)——2—, f(m) = 3’

B) f(x)=vbx 2% f(0) = 0; f(1) = 2; f(2)=16;
r) f(x) = 2 — sin 2x;

f(—ﬂﬁ-m(—’é):2+sing:2+1=3; f(0)=2—sin0=2

f(3%)-2-sinf{ 23" )2 -gin 5o [ 1)-3,
12 12 6 2) 2

a) f(x) = 2 + 215 f(x,)=x2+2x,; f(t + 1) =t + 4t + 3;
6) f(x) = tg 2x; f(a) = tg 2a; f(b — 1) = tg (2b - 2);
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42,

43.

44,

45.

B) f)= 141 flo) =2 a1 x 205 flar2)= 22,
x x a+2

x 2z . h+mn T h
() =2cos —; =2cos—; f(h+m)=2 =2 4= L
r)y f(x) cos3 f(2) cos3 f( ) cos 3 003[3 '3]

a) U T') — ABAAIOTCA MPpaduKrOM; ©) 1 B) — He ABAAIOTCA rpaduKoM.
Q) f) = D(f)xt-dx+3%0; 2¢VA-3=2+1; 3 1;
x* -4x+3

(x—3x-1)#0; x=3; x#1.
Omasem: D(f) = R\{1; 3}.

6) flx)=Vx'-9; D(f): x> —920; (x—3)x+3)>0; x=23;x<-3.
Omeem: D(f) = (~+«; =3] w [3; +x).
B) flx) = —2 % D(fy x4 %~ 8% 05 xw —d 2,
x*+2x -8
Omeem: D(fy = R\{-4; 2}.
r) F(x) =36 -x% D(f): 36 - x220; (6~ x)(6 + x) > 0; x = [-6: 6].
Omeem: D(f) = {--6: 6].

B
A; s DY x = 0.

a) flxy=
Omeem: D(fy. R {D;.
bid
6) D(fy=R\ {—2 +RN e Z};

B) D(f) = R\{zn i n € Z};
r) D(/) = R\{0).

a) y=2cos(x75J; D(y) = R; E(y): —IScos[x—g]Sl;

V)

-2=< 2cos(x ——g]s 2 E(y) =[-2; 2];

6) y=2+ 2 D(y): x =3, re. DI = RA3Y E(n): 2+ ——
3 x -3

x -

- -2
.11521 z;y'x 3y = 2x 2;x(y«2):3y—2;x:§;y__;

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

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

2- 9
Y=y xty=2-oxayr ) =2y x= Yy
x+1 y+1
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46.

51.

52.

y=-1; E(y) = R\{-1}.

r) y=3+0,5sin(x+g]; D(y) = R; E(y): vlSsin(x+§)Sl,
-—lslsin x+ T Sl; 3—ls3+lsin x+ T Sl+3; §Sysz;
2 2 4) 2 2 2 4) 2 2 2
57]
E@y)=|=;=|-
) [2 2]

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

2) f(x)={_:';‘fgf f-2) = 2; f[—%)b:l;; 10) = 0; /(5) = 5;

‘-1, x

6) f(x)={" x2lk

f(=2) =3; f(-1) = 0; f(4) = 15;
1-x, x<-1

sinx, x>0; n_ .. = =__1__ — o
B) /()= cosx—-1,x<0; f(_g)— L f( 3] 2’ 10)=0;
n) 1
(o
1, x>0
r) f)={ 0,x=0; (-1,7) =-1; f(-v2)=-1 f(0) =0; f(3,8) = 1.
-1, x<0;

T.x. no yciosuio MN || AC, To AABC ~ AMDN. Vx njaomajy OTHOCAT-
€A KaK KBAADPATE! BEICOT (MM CXONCTBEHHBIX CTOPOH), T.e.
B

x
M K\~
h
a) A D C
S x° x?  bhx®  bx’
A’”’c = SMNazsm-?: TR orciona S, = f(X).

MNB

. . bh bx® b 22 bh®-x)
S””C=‘S“‘C_b“”"_?'Efzz[h_T]:T’
T.€. Sppne = 8(x).

6) S
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B) Ilepumetp P, pop = 2r + I, Te | — AnVBA AYyTH.

1
=£~;, T Proropn =2r + - =T - (2 + @), T.€. Py = f(1),
180 910 TPeGOBAIOCH JOKABATH
[
[4
r) B ¢ ABCD — xsagpat, AC, BD — pgnarona-

au, AC = BD.
MN | BD; AK = x; AB = a.

AC L BD. AABD(A = 90°):

BD = a2 = AC; OC=OA=EL2/—3
T.x. MN | BD, To AAMN ~ AABD,
S x?

= q?; Zany

S

.

47}
"

&

K

2 : 2 . 2 P
Sy =8 =5 =22 x <KC; Sypep = Sy~ Sauy = @* - 2x%,

a2

T.€. Spn = [(x) 1 Sypep = g(x), rae 0< x < -

J3x {3x—220: ng;

—2
53.8) y=——— )4, 3
xt-x-2 Dy X -x-2#0; (x—2)x +1) % 0;

x*-Lx=x2. -1z 2

x2

oo

Omeem: D(y) = [g 2 )U (2; + o).

6) VX' -3x-4 Dw): x2—3x—420;: (1'44)(ch+1)20::>
y 6-2 = W 16 —x*> 2 0; (4-x)4+x)=0;
T >

-4 -1 4 x
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Omsgem: D(y) = (—oc; —4) U (—4; —1] U (4; +o0).
B) y= x+2, D(y): {x+220;. = D(y):[—2;g]u[g;+m):

T 3-2x’ 3-2x=#0
4-x° 4-x220;
r) y= 3 D(y): ' = D(y) =[-2; 0,5) U (0,5; 2].
V=15 W {1-2x¢0; W =1 ) ]

54. a) y = 1 + sin x; D(y) = R; E(y) = [1; 2); 7.x. [sin x| < 1;

6) y :—x;l; D(y): x = 0; D(y) = R/{0); E(y): xy =x — 1; xy - x = -1;

-1 1
My -1)=-1; x=——=_"—; y=1; E(y) = R/{1};
y-1 1-y
B) y=vx’+4; D(y) =R, T.k. x* + 4 > 0 mpu N0OOHX x;

y>0 =+ 4 %=y —x; x=y* -4; x22;
x < -2 E(y) = [2; +=x);
r) y=1,5- 0,5 cos® x; D(y) = R; E(y) =[1; 1,5].

57. a) f(x) = 3x% — x%; f(—x) = 3(-x?) — (—x)' = f(x); D(f) = R;
6) f(x)= 2’ -sin g; fl=x) = -=° -(—sin §)= f(x); D(f) = R;

B) f(x) = x% - cos x; f(—x) = (—x?) - cos (—x) = x? - cos x = f(x); D(f) = R;
r) f(x) = 4x° — x%; f(~x) = 4(—x)° - (-x)* = 4x% - x* = f(x); D(f) = R.

58. a) f(x) = @%; D(f) = R/{0} — cummMeTpuyHa orHOCHTeNBHO (0; 0);
X
fox) = DL cob f’xf 1o fx), me. fx) — mornan dymenns;
o2
6) f(x)= i]:l%; D(f) = R/{*1} chMMeTpUdHEA OTHOCHTEILHO (0; 0);
2
o o
f(-x) = Lgx) = SI,n * f(x), T.e. f(x) — uerHas QYHKIHA;
(-x) -1 x" -1
2sin =
B) f(x)= 5 2, D(f) = R/{0} cuMmMeTpuuHa oTHOCHTeNbHO (0; 0);
x
ZSi“(_g ] ~25i1132c— 2sin ;
f(-x) = e B e B f(x),
T.€. f(Xx) — YeTHads QyHKUMI;
3
r) f(x)= :os xz 5 D(f) = R/{+2); cammeTpuuna oTHOCHTENbHO (05 0);
- x
ST 3
f(-x)= :O_S((_J;))z = ZO_S; = f(x), T.e. f(x) — ueTHas QYHKIHA.
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59. a) f(x) = x°® sin x%; f(—x) = —x* sin (—x)* = —f(x); D(f) = R; f(x) — me-
yeTHaA HyHKONA;
6) f(x) = x*(2x — x°); f(~x) = x(—2x + x%) = —f(x); D(f) = R; f(x) — me-
qyeTHAA QYyHKOUSA;
B) f(x) = x% cos 3x; f(—x) = —x® cos (—3x) = —f(x); D(f) = R; f(x) — mHe-
yeTHadA GyHKONUSA;
) f(x) = x(5 ~ x%; f(-x) = —x(5 = (~x)) =—x - (5 - ) = ~f(x); D(N = K;

f(x) — HeueTHass QYHKIUSA;

60. a) f(x)= }; cuMmMeTpugHa oTHOCHTENBHO (0; 0);
4
f(=x) = ____(—x) : 1__x :1 =—f(x); f(x) — HeueTHasn PyHKIHA;
-2x 2x
cos x°
6) f(x) = ————-; D(f) = R/{0; +5}; cummerpuuna otHOCHTeNHHO (0; 0);
(25 — %)
cos(—x)* cos x°
f(-x)= x(25 — xz) = T ) —f(x); f(x) — BeueTnHaa byBKOUSA;
f(-x) = -i -8 —f(x); f(x) — meueTHAN QYHKIHA;
T vz a2 0 VRKIH;
r) f(x)= x_s_l_n_gf D(f) = R/{+3); cummerpuusna oraocurensro (0; 0);
f(=x) = 0 sin(-z) _ x sinx _ —f(x); f(x) — HeueTHas PyHKIUA.

(-x)’ -9 -9
62. a) f(x+T)=f(x+4m) = sin[-;i + z;;]: sin% = f(x);
auaunt, T — mepuos GYHKIUH;
6) f(x+T)= f(x + g]= 2tg(3x + 1) = 2tg 8x = f(x);
3aauuT, T — Nepuox PyHKLHH;
B) f(x+T) = f[x + 5] 3 cos(4x + 21) = 3cos 4x = f(x);
sgauur, T — nepuos QyHKIHM;
r) f(x+T)=f(x+3n)= ctg[g + n)= ctgg;

3rauut, T — mepuof GyHKIUHA.

1. «x 1. (1 1
64. a) y,=§smz; y,zism[zx} T=21r:1=21t~4=8n;
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3x T 2n
6 =3tg—; T=—=—;
) y, =3tg 2 373
2
B) y, = 4 cos 2x; =2—;=n;
x n
)y = 5tg§; T= I= 3n.
3
65. a) y =sinx-cosx = smsz; T=2?n=n;
6) y = sin x sin 4x — cos x cos 4x = —cos (x + 4x) = —cos 5x; ngn;
B) y = sin? x — cos? x = —cos 2x; T=-2—J-t=1t;
r) y = sin 3x cos x + cos 3x sin x = sin (3x + x) = sin 4x; T—%—g;
rae T — HauMeHbIIWH MOJOXKNTENBELIA IepHol GyHKONH y(x).
68. a) He mpas, T.K. T DOMKHO YAOBNETBOPATH PABEHCTBY
flx + 1) = f(x), x € D(x);
6) He mpas; B) He Npas; T) He TIpaB.
69. a) y =sin x + ctg x ~ x; D(y) = R\{nn, n e Z};
y(—x) = —sin x — ctg x + x = —y(x) > QpyEKNNA f(x) BHeueTHAA;
| 2|
6) y=—-—"—=—"11: D(y)=R\ n,neZ
sinxcosx sin2x
2|4
Yy(-x) = -———=-y(x) - pyEKnuA f(x) HevyeTHAH;
sin 2x
B) y =x*+ tg? x + x sin x; D(y)—R\{ sneZ
Yyx)=(Cx) +tg? (-x) + (—x) - sin (-x) =x* + tg? x + xsin x =
= y(x) — dbyrxnona f(x) geTnasn;
D y= tg"| l"‘g", D) = R\{ ne z}
tg(—x) - ctg(-x —tgx+ctgx —(tgx-—ctgx
y(x) = g(-x) —ctg(-x) _-tg gx _—(tg g )=_y(x)_§
== x| |
dyEKOUA y(x) HeueTHAs.
sinx
70. a) y=—; 1; D(y) = R\{1} — me cuMMeTpH4YHA OTHOCHTEJBHO HYJA,
¥ -

nosToMy y(x) — dbyEKONA obmero suia;
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72.

73.

75.

76.

6) y="""1%; D) = R\(O) y(-x) = "= = y(x) — dymxuua
x—sinx -x +sinx
yeTHASA;
q_.2 — >0
B) y= 1-x ; D(y): 1-x"20; = D(y) =[-1; 1) — He cummeTpHYHa
1-x 1-x#0;
OTHOCHTEJIbHO HyJs, T.e. y(x) — QYHKOHUA obero Buja;
r) y=Ltgx; D(y):H\{O;E+n’n,ne Z};
X Cos x 2

—x-tgx x+tigx

y(-x) = = y(x) — PyEKIUA YeTHAHA.

—XCOSX  XCOSX
a) h(x) = f(x) - g%(x), rae f — uvernas QyEKOUSA, £ — HeyeTHasn DYHKIUS;
h(-x) = f(-x) - g%(—x) = h(x), h — yeTHas QyHKLHUA;
6) h(x) = f(x) — g(x), rae f, § — deTHbe QYHKUHH;
h(-x) = f(-x) — g(-x) = h(x), h(x) — deTHAA GyBKOHS;
B) h(x) = f(x) + g(x), rie f, g — HedyeTHble GYHKIMH;
h(-x)} = f(—x) + g(—x) = —h(x), h(x) — HeueTHAs QYHKOHUA;
r) h(x) = f(x) - g(x), rne f, g — HeueTHble GYHKLUU;
h(—x) = f(-x) - g(—x) = h(x), h(x) — ueTnas QpyHKIHA.
1—-cos2x _2n _

L2
a =sin“x=——"-—, b1ed
)y 2 2

B)y=tgx-ctgx=1, D(y)=R\{%k,keZ}; T:g;

B) y = sin* x — cos* x = (sin? x — cos? x) - (sin? x + cos? x) = —cos 2x;
2n
T=—=m
2

r) y= sin® +sin % =1+sinx; T=E=2n.
2 2 1

Honycrum, dyskuua y = f(x) umeer nepuox T, T.e. y(x £ T) = y(x),
Toraa A PyHKUMY y, = af(x) + b:

ylx £ T)=a(y(x £ T)) + b = ay(x) + b = af(x) + b = yy(x). llpuuem
D(y,) = D(y).

3HAYUT, Y,(X) ABAAETCA MEPHOAUYECKOH.

a)y=x*-3,opunx =1, D{y): y(x + 2) = y(3) =6 # 1 = y(2).
T.e. T = 2 — He nepnoa GyHRIUU y(x);

6) y=cos x;opn x =7, D(y): y(x + 2)=cos (n + 2) = —cos 2 = -1 =
= cos T = y(m).
T.e. T = 2 — He nepuoxn GyHKONHU y(X);

B) y = 3x + b — QyHKUUA He mepuoandecKasi, T.e. T = 2 — He NepHOA
GyHRUMN Y(x);

r) y = |x} — dyuxung #e mepuoanyeckas, T.e. T = 2 — He mepUOA
Gyuxoun y(x).
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717.

81.

82.

83.

a) Pyrknua Bospacraer Ha x € [-7; —5] U [1; 5];

ybmiBaer Ha x € [~5; 1] U [5; T];

Fone, =70 U, =5 Ko, T Yo, =3 X, =L Yo, =38
0) ¢pyHknua BospacTaer Ha x € [—6; —4] v [-2; 4];

yObIBaeT Ha x € [-4; —2] U [4; 5];

Frer, =8 Yoo, =35 X, T8 Yo, =% X =5 Yy =5
B) MYHKIHsS Bo3pacTaer Ha x € [-3; 3];

y6biBaer Ha x € (~oc; 3) U (3; +x);

T =8 Yoaw, =2 X = =35 Yo = 23

r) dyHxnua Bo3pactaer Ha x € [-4; —2] v [0; 2] U [4; 6]
ybbiBaer Ha x € [-6; —4] U [-2; 0] U [2; 4];
Toas, =78 Ymas, =8 X =%y, =3 =4

xnum
Ymin, = =% Xpn, =00 X0 =4 Yo =2,

DyHKIUA BO3PACTAIONMIANA, €CJIM NpK X, < x, ¥ f(x,) < f(x,),

r.e. f(x,) = f(x,) > 0.

Paccmorpnm f(x) = kx + b

a)k >0, kx,+b—kx, —b=0; k(x, — x)> 0= x, > x; f(x;) > f(x)).
DPyHKOUA BO3pAcTaeT, YTO H TPeGOBAJIOCH AOKA3aTh;

6) Ecau npu x, < x,, f(x,) > f(x,), To dyHKOus BO3pacTrawIna.
f(x) = kx + b; f(x,) — f(x;) = (kx, + b) — (kx, + b) = kx| — kx, =
= k(x, — x,), HO 10 ycaoBuio k < 0, T.e. npu x, < x, ¥ £ < 0 numeem

f(x) > flxy): -

f(x,) = f(x,) = k(x, — x,) > 0, uTO O3HAUAET {
X, < X3

dyHKOuA y6eIBaOmas, YTo ¥ TpeGOBaJOCh AOKA3ATh.

a)y=-x2+6x—-8=1-(x — 3)% Xpux = 35 Ypax = 13
ecnu x € (—oc; 3], To hyHKUHMA Bo3pacTaer; ecan x € [3; +x), To
dyskuua yosiaer;

) y=(x+2)+ 1 Yoo = 15 Xp0 = =25
ecau x € (—owc; ~2], To QyHKOMA BO3pacCTaer; ecnu x € [-2; +w), TO
dyurxnua yosIiBaeT;

By y=x"—dx=(x— 2) - 45 Xy = 27 Yoo = —4;
ecan x € (—o; 2], To pyHruua ybniBaeT; ecan x € [2; +o0), TO DYHK-
IHMs BO3PACTAET;

£) ¥ =(x = 3) Youn = 05 %o = 35
ecan x € (—w; 0], To dyaknusa y6uiBaer; ecin x € {0; +oc), TO DYHK-
IHA BO3PACTaer.

3
a = s x# 2.
) ¥ 2
3

x172_x2—2

1) x, < x5 y(x,) < ylxo); y(x,) — y(x,) < 03 <0;
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3(x,-2-x,+2) x, — X,
(x, -2, -2) (x,-2)x,-2)
yObIBaeT Ha MMPOMeXYTKax (—«; 2) u (2; +w), T.e. Toyexk Exts Her;
6) y = —(x + 3)5.
1) x, < x,. Ecn y(x,) < y(x,), To QYyHKUNA BO3pacTaeT, UAN AT
y(x) — y(x;) < 0.
Hmeem —(x, + 3)° + (x, + 3)° < 0, unu
y(x;) = —=(x, + 3)°. Buime: —(x, + 3)°® < —(x, + 3)°%, T.e. Y, = —(x, +
+ 3)% y, < Y5, TO ecTb QyHKIHUA BospacTaeT. Toyek ExXtr Her.

<0; x, > x,, T.e. byEKOUA

-1
B = ; x# 3.
v x+3
1 1
X, < X3 xX,)=—-——; x,)=~—;
1 < X3 y(xy) %43 y(x,) 13

1 . 1 -x-83+x,+8 _ x, - X _
x,+3 x,+38 (x,+3)x, +3) (x,+3)x, +3)

.‘/(xz) - .I/(xl) =-

B k)
(x, +8)(x, +3)
T.e. GyHKUMA Bo3pacTaeT Ha (—; —3) u Ha (—3; +) u He nMeeT
Touek Extr;
r) y = (x — 4)’. Ecnu npu x, < x, f(x;) < f(x;), To yEKONA BO3pacTaIO-
mas. y(x,) = ylx;) = (x; — 4)° — (x, —4)* <0 npm x, < x,.
Omeem: GyHKIMA BO3pacTaeT Ha Bceil D(y) U He numeeT Touek Extr.

84. a) y=3sinx -1

i

T T
T.k. 3TO CHHYCOHZA, TO Ha [E + 2nn; 3? + Znn], n € Z GyEKOuA
yOBIBaET;

s n
Ha [—E + 2nn; E + 2nnj|, n € Z GyHKIHA BO3PACTaeT;

X, =~g+2nn; Yun="4dneZ xmx=g+2nn,ne Zs Y =2 R € Z;

min

6) y=-2cos x +1; D(y): R
®yrknuda yoeiBaeT Ha [-n + 2nn; 2nn], n € Z; Bo3pacTaer Ha
[2nn; n + 2rn], n € Z.
Extr: (2rn; —1) — touka min; n € Z;
(r + 2rn; 3) — Touxka max; n € Z;
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B)y=2cosx + 1;
Ha [-n + 2nn; 2nn), n € Z GyEKOUA yObIBaeT; Ha [2nn; n + 2nn),
n € Z QyEKUMA BO3pacTaeT;
Xpin = T A2} Yoo = 15 Xpax = 2705 Yoy = 3, 0 € Z3

r) y =0,5sin x - 1,5;

Ha [g + 2nn; 3—2" + 27[11], n € Z ¢pynknus yoniBaer;

Ha [—g + 27n; g+ 21m], n € Z ¢yHEKODUA BO3pacTaeT;

Xonin =—g+2nn; Yuin = ™25 Xpax = g+2nn,ne Z Ym =1 n € Z.
86. a) T.x. 0 < 2?“ < %, TO cos—29£ >cos%, T.K. § = cos x yObiBaer Ha [0; n];
6) CpaBEATH sin sm u sin n .
7 8
5t Tn
ra < ry yraet Bo II werseprr. C yBeanuesuem yria Bo II yersepru
5 . b . Tn
sin yraa ymensmaerca. Umeem smT > sin ?;
B) CpaBHHTH tggﬁ " tgﬁ—n.
7 5
9n _6n 91 6n
—>— ym III yerBepTu. tg — < tg—;
7 75 TR pri- o<ty
. 4m . 3m
r) CpaBHUTH sm? u sin—.
4n _3n 3rn

—— >— yrau B I uerBepTH. sinﬂ >sin—.
9 8 9 8
87. PacnosouTh B NOPALKe BO3PACTAHUSA

a) yrusl pacnosnosxens B I, I, III vereprax. 1,3 < 3,2 < 3,8.

sin 3,8 < sin 3,2 < sin 1,3 Ha [g, %},

6) 0,9 < 1,3 < 1,9; cos 1,9 < cos 1,3 < cos 0,9 ra [0; n];

B) -0,3 < 0,5 < 1,4; tg (-0,3) < tg (0,5) < tg (1,4) Ha (_g; g}

1) -1,2 < 0,8 < 1,2; sin (~1,2) < sin (0,8) < sin (1,2) xa {—g; g]
91. JokasaTb, YTO QYHKIHA
a) f(x) = x* + 3x Boapacraet Ha [0; +©).
Peutenue.
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DyHKIIUA BO3pACTaET, €CIu npu X, < X, (x,, x, € [0; +) BeIIOAHA-
eres f(x,) < f(x,), wnum f(x)) - flx,) < 0.
x} +3x, —x) —3x, = (x! — x}) + 3(x, - x,) <0, T.e. yERKONA Bo3pac-
TaeT, T.K. X, — X, < 0;

6) f(x) = —x* — 2x. HoxasaTh ybmiBanue PyHKOUM Ha R.
Dynknua youiBaeT Ha R, ecan npm x, < x,
BBIIOJIHACTCH Y, > Yy T.€. Yy — Yo > 0,
—x) - 2%, - (~x; - 2x,) = —x - 2%, + x0 + 22, = (x] - x) + 2(x, ~ %) > 0,
T.e. GYHKIUA yOBIBaET;

B) f(x) = x® — 0,5. Mokasare, 4To QyHKI KA yOBIBaeT Ha (~oc; 0].
X <05 x, < Xy f(2) - f(x,) = (%) = 0,5) - (=] - 0,5) = x{ - x; >0,
T.e. f(x,) > f(x,); T.e. dyHKIMA yObIBaET;

r) f(x) = x> + 1,5x. [JokasaTs, uTo GYHKIKUSA BO3pacTaeT Ha R.
Pewenue:
HpV[ X, < X, AOJIZKHO BBIIIOJIHATBCA HEPABEHCTBO
flxey) < F(xz); mam o)) — flx,) < 05 i .
flx,) = f(x,) = x) +1,5x, —x; —1,5x, = (x] — x,) +1,5(x, - x,) <0,
T.e. QYHKIIMS BO3PACTAET.

92. a) Ecnu f(x) — uernasa dpyHxuus, 1o f(x,) = f(~x,), 3HAYNT, ecan x, —
TOYKA MAaKCUMyMa, TO (—X,) — TOXKe TOUKAa MaKCHMyMa.

6) Ecan dyukuus f(x) — Hewernas, 1o f(—x) = —f(x), a T.K. oHa ybniBa-
eT (110 YCIOBMIO), TO NIPH X, < X, f(x,) > f(x,) Ha [a; b].

Ilyetb -b < x|, < x, € —a, Torga a < —x, < —x; < b # f(-x,) > f(-x,)
(o mpaBuny y6eiBaHNA), OTKYAa f(X,) < f(x)), T.e. PyHKIMA y6BIBa-
€T, YTO U CJ1eJ0BAJI0 HOKAa3aTh.

B) ITo ycnoBuo dyeknus f(x) — HeuerHnas:, 1.e. f(—x) = —f(x) n f(x,) =
= —f(x,), Xy — TOYKA mMiN [0 YCIOBUIO, TOIAA —X, — TOUKA Max.

r) Ecau mo yenosuio ¢yakuua f(x) — yerHas u Ha [a; b] Bospacraer,
TO IO ONpefeseHuIo Boapacrallei dyaxrnuu npu a < x, < x, < b,
f(x,) < f(x,), a 10 CAMMETPHYHOM €MY OTHOCHTENHHO OCH OPAMHAT
ortpeake [—b; —a] byHkoua y6biBaeT, 4TO M TPeGOBAIOCE NOKA3aTh.

93. a) Uccenenosanve @yHkuuu y = f(x) mo obuteit cxeme. Puc. 57 yuebuuxa.

D(f): x € [-8; 5]; E(f): y  [-2; 5].
Toukn nepeceuenns rpaduka c oceio aberuce: (1; 0), (5; 0); ¢ ocbio
opaunart: [0; 2,5).
TIpomexxyTkn 3akoHOMocTOAHCTBA: f(X) > 0 Ha [-8; 1]; f(x) < 0 Ha (1; 5]
dynknua BospacraeT Ha [-5; ~1] u [3; 5]; yObiBaer Ha {-8; —5) u Ha
(-1; 3).
PDyHKIUA HerpepbIBHA.
min f(-5) = 1; max f(-1) = 3; min f(3) = -2.

6) D(f): R\{-2}; E(f): R\{2}. Accumnrorsl: x = —2; y = 2.
DyHKOUA TEPNUT Pa3pbiB B T. X = —2, TOUKa N€pECeYeHUA € OCAMH
KOODAMHAT HeT.
f(:" > 0 Ha (-oc; —2) u Ha [0; +oc); f(x) < O Ha (-2; 0).
dyrHkuua Bospactaer Ha (—oc; —2) 1 Ha (—2; +w); Touex Extr ger.

B) PYHKIMs HeupepsIBHadA, onpenenena Ha D(f): x € [-6; 6], E(f):
y e[-2; 2]
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Touku mepeceuenus ¢ oceio 0X: (—4; 0), (0; 0), (4; 0);
¢ ocsio OY: (0; 0).
IIpomexyTru 3akononocrosinersa: y > 0 Ha (—4; 0) u Ha (4; 6);
y < 0 ma (—6; —4), (0; 4).
Dynknua Bodpacraer Ha [~6; —2] u ma [2; 6]; ybuiBaer Ha (—-2; 2).
Fues(=2) = 2; foun(2) = 2.

r) D(f); x € [-5; T}, E(f): y € [-3; 3].
Touku nepeceuenus c ocwio abeuuce: (—4; 0), (-1; 0), (1; 0), (5; 0);
¢ oceio opauHart: (0; 1).
IIpomesxyTKHU 3akoHOMOCTOAHCTBA: ¥ > 0 Ha (=5; —4), (-1; 1), (5; T);
y < 0 nma (—4; 1), (1; 5).
(Dynknua sospactaer Ha [-3; 0] u Ha [3; 7); y6niBaer Ha (—5; —3) u
ua (0; 3).
Fain{=8) = =25 [1in(8) = =8; fruy (0) =

18n 20n 2 2n) . on
100. a) tg " = g 20 _2W)_ o[ _2M)_ 2T,
) g~ g( il R 5) =

. 28nm . (24r  4m . T LT

sin—— =sin| ==+ == |=sin| n+ = |= —sin—;

3 3 3 3 3

101.

15n 16n = T n .
6) cos| —— [=cos| —— ~ = |=cos|2n - = |=cos| -~ |=cos—;
ctg(-%]:ctg(—(%+§$J)=ctg[-(n-2—5ﬂ]]=

tg 10T _ (16T T T
8 8 8 8
20n (147: sn) ( J
1") COS —— = Ci _— — |=COS— =COS|{T— — (= —CO0S —;
ctgﬂ—fctgg.&

a) f(x) =3 cos 2x — 1; D(f): x € R; E(f): y € [-4; 2],
T.K. -1 <cos 2x<1;-83~-1<3cos2x-1<3-1;
-3<83cos2xr<3;-4<3cos2x-1<2;

0) /(x):2—ctg3x:2—c—osg; sin 3x # 0; 3x # nn, x#-ﬂ, neZ;
sin 3x 3

#—+2nn, n e Z;

B) f(¥) =2teX; f(x)= 2. cosX 0
2 x 2
€0S —
D(f): x=n+ 2nn, n e Z; E(f); y € R;

XL.r
2 2
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) f(x):1+0,55in§; D(f): R; ~1£sin§51; —0,5S0,55in§$0,5;

x 1 3
1-0,5<1+0,5sin=<1,5; E(f): ye|=;—]|.
5 0y [ 2 2]
102. HaiiTi npoMexyTKN 3HAKOIOCTOSHCTBA U HYAH (DYHKIHH,
a) f(x) = —sin 3x.

—sin 3x = 0; 3x = nn; x=n3—n,neZ;

f(x) >0, -sin 3x > 0; sin 3x < 0; x¢ (%;%+3—gn-}ne Z;

f(x) <0, -sin 3x < 0; 8in 83x > 0; xe (0+%ﬁ;£+21m]. ne Z;

6) f(x)=tg—23i; tg%{=0; %{znn; x=-312r—n,neZ;

[

f(x) <0, ecnm xe _ﬂ+3ﬂ;3ﬂ neZ; f(x)>0,
4 2 2
3nn 3n  3nn
eCIu X € —;T+— ,ne

B) f(x)=cosg; f(x)=0,ectu x =n + 2an, n € Z;

f(x)>0,ecnu x € (—n + 4nn; n + 4nn), n € Z; f(x) < 0,
ecim x € (n + 4nn; 3n + 4nn), n € Z;

r) f(x) = ctg 2x; f(x) = 0, ecam x=§+nv2n,ne Z;

f(x) <0, ecm xe(§+"—;;g+%],ne Z; f(x) >0,
=n T Tn

ecnn xe|—;—+— |,ne Z.
[4 4 2)

103. HaiiTu OpoMesKyTKH BO3PACTAHUS, yOnBaEU:A, ToUKkH Extr yExnmi.
a) f(x) = 4 cos 3x.

Hynu ¢yrxnuu: cos 3x = 0; 3x=%+n,ne Z; x=%+“—3”,nez.
n  2nn 2nn
DYHKIUA BO3PACTAET HE | ——+ ——; — |, n€ Z;
3 3 3
2nn m 2mn
yObiBaeT Ha | —; —+— [, ne Z;
3 3 3
T 2mn
Xn =5+t Yun="4, neZ;

3 3
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x =0+—2nn=—2gn; Ymax = 43 1 € Z;

sin—
4
DyHKUUA yOpIBaeT Ha BCell 06JACTH ONpeaesIeHusd,
KpomMe X = 4nn, n € Z v 3Ha4uT, Touek Extr meT.

X
B) f(x) —2tg§,

X .
sin =
flx)=2- 2;D(f):cosfar&O; E;ﬁﬁwtrm,nez; x#n+2mn,nel.
x 2 2 2
cos 5

MyEKIMA BO3pAcCTaeT Ha Bcei 06J1acTH onpeJesenus
(x #n + 2nn. n € Z) 1, 3HauuT, Touek Extr Her.
r) f(x) = 0,2 sin 4x;

D(f): R; sin 4x = 0; 4x = nn, n € Z; x:%’i,ne Z,T=2n::4=g.

n " T TR
DyHKUNA BOZpacTaeT HA |——+ —; —+— |, ne Z;
8 2 '8 2
yOuiBaeT Ha E+1_t£;@+n_n ,ne Z.
8 2 8 2

Extr: x_, = his + n_n; n e Z; Y = 0,2;
8 2

Xoin =—E+E; n e Z; yu, =-0,2.
8 2

104. 8) /(x) = 0,500 D) = Ri E(f) = [f%; %]
Dyarnua f(x) — derHas, T.K. COS (—X) = COS X.

Hepnoguueckas: 21 : % =6n="T.
3n 1
Hynu ¢pyukuuu: f(x) = 0, ecnu x = - +3nn,ne Z; f(0)= 3

IIpomerxkyTkM 3uaxomocrosHcTBa: f(x) > 0

Ha —§+6nn;ﬂ+6nn ,ne Z
2 2
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f(x) < 0 Ha [3?“+ﬁnn;9?n+67m ,neZ;

f(x) Bospacraer Ha [-3n + 6nn; 6nn], n € Z;
f(x) y6uiBaer ua [6nn; 3n + 6nn], n € Z;

Touku Extr: x,,, =3n + 6nn, n € Z; y,,, =—=

1

Yoax = 2’

/

- 37

rol

5 X

2

max

=6nn, n e Z;

oL
2 [ 3T

0) f(x) = -2 sin 2x; D(f) = R; E(f) = [-2; 2];
dygKnua sin x — HeyeTHas, T.K. sin {(-x) = —sin x.
Tlepuognueckasi ¢ T = 2n : 2 = m,

o)~

3
2

Hynu dyuxuun: f(x) =0, x = n?n, ne Z; f(0) =0.

IIpoMe:xkyTKU 3HaKonocrosinersa: f(x) ~ 0 Ha

f(x) < 0 na {Tm;g+nn), neZ;

dyurnus f(x) Bo3pacraer Ha f:{f + T i—n + nn

n 4
yOBIBaeT HA i:—z + mn; 1 + nn], ne Z.

Toukn Extr: x

min

Youx = 23

3n
4

T
=Z+7m,ne Zs Yun="25 X

f(x) =2 sin2x

-

T
(—A+nn; nn].ne- Z;

max

N

al=

]

ol

,neZz;

=§£+nn,ne Z;
4



POWISANG VIZAMNCHIH K YuoBHWKY A H. KoNMOTOPOBA U AD. um

8) f(x) = ~1,5 cos 3x: D) = R; E(f) = [—%; g]
DYyHKONA COS X — YeTHas, cos (—Xx) = cos X.

2
Ilepuonuueckaa ¢ T =2rn:3 = ?n

Hynu dyerkuuu: f(x) =0, ecnn x = % + n?n, neZ; f(0)= ~g.

IIpoMexkyTKH 3HaKoOmocTOAHCTBA: f(x) > O Ha

T 2 n 2
—+—mn;—+—mn |,neZ;
6 3 2 3
2nn m 2nn
OyHKOUA BO3pacTaeT Ha |—; —+—— |, ne Z;
3 3 3
o
yObiBaeT Ha 7E+2ﬂ; n ,neZ.
3 3 3
Touxu Extr: xm“=5+2ﬂ,ne Z; ymx:§; xmin=g—n—’£,ne Z;
3 3 2 3
g =3,
‘min 2’
y

flx)=-1,5cos 3x

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

dyKnusa sin x — "HeverHasd, sin (—x) = —sin x.

Ilepuopnueckaa ¢ T =2n: — =4n.

«

o Nl

fix) -3sin%




| )] 2002-2014 rr. ARTESPA

Hynn pyakoun: f(x) =0, ecnnt x = 2nn, n € Z.

IIpome:xkyTkM 3HakomocToaHcTsa: f(x) > 0 Ha (4nn; 2n + 4nn), n € Z;
f(x) <0 ma (-2rn + 4nn), n € Z.

®ynxnug yobisaer Ha [n + 4nn; 3n + 4nn), n e Z.

PDyHKUNA Bo3pacTaer Ha [-n + 4nn; n + 4nn), n € Z;

Touku Extr: x,,, = -n+4nn, n € Z; y,, = —3;

Xmax =T+ 400, n € Z; Y, = 3.

105. a) f(x)=-—tg2x, D(f)—R/{ +?,ne Z} E(f)=R;

d)ymcmm tg x — HeueTHasn , tg (—x) = —tg x, 3HAYUT ¥ JaHHAA
GbyEKOMA — HeyeTHAsA QYHKINA.

T
HEpHOAH‘KECK&H cT= —, MO3TOMY BHINOJHUM MCCJI€AOBAHHE €€ Ha
OZHOM Lepuoae.

Hynr ¢pyaxouu: f(x) =0, x = 2 —,neZ; f0)=

IIpoMexxyTkHn 3akoHONOCTOsAAHCTBA: f(x) > O

npu xe[g 4+2n),neZ fx) <0

OpH X € —£+-7£k;E+Ek ,ke Z.
4 2 4 2

dDyHKIHA Bo3pacTaeT Ha KaxkaoM npomexyTtke D(f). Touex max u

min HeT.
-1
: : y e
: ! ! :
: ol /o :
: I A S '
s S _m foj mom /T osm x
4 2 4, 8 4 2 4.
1 : : E
: : : :

6) f(x)= —3005:—325; D(f) = R; E(f) =[-3; 3]. ®Pynxuus cos% —

yeTHad QyEKOUS (cos (—x) = Cos x).
Ilepnoauyeckast ¢ T =2m: E = ﬂ
2 3
Hyan ¢pysroun: f(x) =0, ecnu x = g + Egﬁ, ne Z; f(0)=-8;

IIpomesxkyTk# 3aKononocToAHCTBA: f(x) > 0
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n 4nn 4nn
npn xe€|—+—;n+— |, ke Z;
3 3 3
n 4n, m 4n
x)<0opu xe|l-——+—k—+—k | keZ;
fx) P ( 3" 3533 )
4rn 2n  4nn
CDnyr.mx BO3pacrtaer Ha xX€ |——; —+— |, n€ Z;
3 3 3
GyHKIUA YORIBAET HA X € —E‘Fﬂ;ﬂ ,neZ.
3 3 3
y
f(x) = -8cos 3X

2

Touku Extr: x_,, = % + 4—375n, neZ; Yo =35 X

m=gn,ne Z;
3

Xin = —3.

8) f(x)=-2 ctg%; D(f) = R\{3nn, n € Z}; E(f) = R.

f(x)= —2ctg§
Yy )

'
'
'
'
'
'
'
'

‘
'
[

.
_am an _3m |0 an s X

Jarnas ¢yHEKOUA HeueTHan (ctg (—x) = —ctg x).

Ilepuonuueckasic T =7 % =3n.

Hynu ¢oyuknuu: f(x) =0, x = 3—; +3nn,ne Z.

IIpomesxyTkM 3HaKomocTosHcTpa: f(x) < 0

HA X € [3nk; 3?"+27tk),ke Z;
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f(x) >0 Ha xe —%1—31:71;37[!1 .neZ.

DyYHKOUA BO3pacTaeT Ha KaXAoM us uHTepBasioB D(f). Touex max

U min Her.
5 5
r) f(x)= fsm ; DN =R; E(N)= 23l
CDYHKILHH Heqe'mas (sin (-x) = —sin x), mepuogUYecKasn:
4 31:
T=2n: .
3 2

flx) :2,551;.43_‘

Hyan dyukuuu: f(x) = 0, ecnu x = 3—Z'£, neZ; f(0)=0; f(x) >0

(o)

IIpomesxkyTkH 3HaKomocrosgHeTBa: f(x) < 0 Ha —%: 0].

PdyuKuusa BO3PacTaeT Ha V—%' ﬂ ; ybnIBaer Ha §£ %
8’8/ 8’ 8]

5 3 5

Touxn Extr: x,,, = 3, Vo =25 Zon = =5 Y =2

8 2 8 2

106. HaliTn aMnauTyay, mepuof, 9acToTy KosxebaHus. BoluueauTs Koopau-
HATy Teja B MOMEHT BPEeMEHH t,.

a) Teno asmaxerca mo sakony x(¢) = 3,5 cos (4nt), ¢, =

o=

I
=

wis
(SR

A = 3,5; nepuox T=E=1; o =4r, x L =icos
. 2 12 2
6) x(t) 75005(37& +g} t, = 4,5c.

A=35; T:2—n:g; w = 3m;
3n 3

3n-9 =n 82
+—|=5cos—m=
6 6

x(4,5)=5 cos[
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B) x(t) = 1,5 cos 6n; t = 1% [

A=1,5; T=ﬁ:l; o = 6n;
6n 3

x(%): 1’5005[6n3- 4 ): 1,5cos8m = 1,5 (cMm).

nt N
r) x(1)=0,5¢cos| —+ - |, t,=8c.
) x(2) 5[2 ) h

A==, T:2n:5=4; m:f;
2 2

1
2

2

x(8)=lcos £-8+£ =1cos 41c+E =lcos—
2 2 3 2 3

T
3

= -}I (c™m).

107. HaiiTu aMILINTYAY, T€PUOX, YACTOTY CHJIBI TOKA, €CIH OHa N3MEHsAeT-

CA M0 3aKOHY.
a) f(x) = 0,25 sin(50mt)

A4=025A); T=2F L. s0mv="
50n 25 2n

6) I(t) = 5 sin(20xt)

A-54); T=22 -1 - 20w
20r 10
B) f(t) = %sin(lom)
A:l(A); T:E=l; o = 10m;
2 10n 5
r) f(¢) = 3 sin(30nt)
A-3(A; T=22 -1, - 30n
30 15

108. HanpakeHne mMeHseTCA 10 3aKOHY
a) U(t) = 220 cos(60nt)

A-220B; T=—2F_ L. o 60m:
760 30
6) U(t) = 110 cos(30nt)
A-110B; T=2"_ L. - 30m
30r 15
B) U(t) = 360 cos(20nt)
A-360B; T=2" -1, - 20m
20n 10
r) U(t) = 180 cos(45nt)
A-180B; T=2% -2, o _45m

45 45

_50m _

2n

25;
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109. PacnoyoxuTEL B IOPsAAKe BOZPACTAHUA

a) cos 4; cos T; cos 9; cos (-12,5)
cos (-12,5) = cos 12,5 (uetnaa byHKIMA)
cos 4 = -0,65; cos 7 =0,75; cos 9 = -0,91; cos 12,5 = 0,99.
Hmeem cos 9 < cos 4 < cos 7 < cos 12,5;

6) tg (-8); tg 1,3; tg 4; tg 16
tg (-8) = —tg 8 (seuectHOCTH PYHKIUH tg X)
-tg 8 = —(-6,79) = 6,79; tg 4 = 1,16; tg 1,3 = 3,6; tg 16 = 0,30.
Hmeem tg 16 < tg 4 < tg 1,3 < tg (—8);

B) sin 6,7; sin 10,5; sin (=7); sin 20,5
sin (~7) = —sin 7 (HeueTHOCTE GDYHKIHH sin x)
sin 10,5 = -0,88; sin (-7) = —sin 7 = —(-0,6) = 0,66; sin 10,5 =
-0,88; sin 20,5 = 0,99.
Hmeem sin 10,56 < sin (-7) < sin 6,7 < sin 20,5;

r) ctg 3,5 = 2,67; ctg (-9) = 2,21; ctg 5 = -0,30; ctg 15 = -1,17.
ITonyuaem ctg 15 < ctg 5 < ctg (-9) < ctg 3,5.

110. Haiitu ofnacts onpeieneHuss QyHKOMK

a) y:hll—, D(y): sin x # 1; x¢3+2nn,n€ Z;
1-sinx 2

6) y = ,/sin’ _-’2£ - cos’ 326—; y =+—cosx. D(y): —cos x 20 uu cos x < 0.
y
1

-

1

\_I/
] L
!

x € E+2ﬂ:n;%+21m ,ne Z;
2 2

o[

B) y:;. D(y): cos x # 1; x # 2nn, n € Z.
cosx —1
Omeem: R.
r) y=Jtgx+ctgx.
2
tgx+ _tgfx+l i 1 _
tgx tg x cos” x -tgx
_ 1 _ 1-2 _ 2 2 .
cos? ¢ SIM¥  2sinxcosx sinze” ¥ “Vsmox'

cos x
sin2x # 0;
o |

nn
i 2x #nn, x+#—,ne’;
sin 2x > 0; 2
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n
0+2rn<2x<mn+2nn,neZ; nn<x<§+nn,nez;

n
xe(nn;5+nn),ne Z.

111. HaiiT MHOXXEeCTBO 3HAYEHHUH HYHKIMH.
a) y =sinx -3 -cosx

: . LT n n
sinx — 3'cosx=2»(sxnxsm€—cosxcosa)=—2cos(x+€];

-1< cos(x +%Js 1 -2 SZcos[x+%Js 2;

nun -2 < -2cos| x +§ <2 (roxe).

Omeem: E(y) = [-2; 2].

3
6) y = ———
)y 1+tg2x
N 1 3
l+tg°x= 7—> T.e. Y= —3 y#0;0 <cos?x <1
cos’ x cos” x

D(y): cos x = 0.
Omeem: E(y) = (0; 3].

B) y=m
1 - cos 4x = 2 sin? 2x; y=m=\/5|sin2x|;
0 < |sin 2x] < 1; 0<\/5-|sin2x| <V2.
Omeem: E(y) = (0; \/E].

yye—?
y 1+ ctg’x
1+ctg’x= -2 ; y#0; y>0; sinx #0.

sinfx’ U sin'x
Omeem: E(y): y € (0; 2].

112. a) f(x) = 2cos(x + g), D(f) = R; E(f) = [-2; 2]; dyrkuus nepuoxu-

yeckasi ¢ T = 2x;

Hymn dyrxnun: f(x) = 0, eciu x = I, 2nn,ne Z; f(0)= V2 —
Touka nepecedenus ¢ OY. 4
Touk# 3KCTPEMYMOB QYHKIMH:

x =—§+2nn,ne Z; Youx = 25 xmm:i—n+2nk,ke Z; Yoin = —2.

‘max
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f(x)=2cos (x + %)

V2
_i _3n L\ & SR SR
4 4 4 4 4
(4]
_5I _n m
1 1 71\34—“/ i
-2

Hynu ¢yaknuu: f(x) = 0, ecnu x = r +nn,ne Z; f(0)=
TouKa nepeceuenusn ¢ OY. 3
Toukn min 1 max GpyHKUMN:

®

6) f(x) = -;—sin(g —x); D() = R E(f) =[—1;

N
[

Pynxoua umeet nepuox T = 2.

¥3
4

x —E+27m,neZ; ym":l; x =%+2nk,kez;»

max = 6 2 min

o1
min 2 .

MOHOTOHHOCTH QYHKINHU:

n b4
GyHKIOUAA Bo3pacraeT Ha [—? + 2nn; — s + Zym], ne Z;

y6bIBaeT Ha [vg + 2xn; % + 27n ) neZ.

Yy
f(x) =L sin (% <)

1
3
_5R - 21 pY 4T
3 3 3 3

1

2

n 3n
B) f(x)= tg(x ~1]; D(f) = R/{T +nn, ne Z}; E(f)=R.
dyuknusa nepuoanueckasa: T = m.
TouKH mepeceueHus ¢ OCAMH KOODAMHAT:
f(x) =0, ecnn x = % +mn, ne Z; f(0)=-1.
MYHKIUA BO3pacTaeT Ha KaKAoM u3 uxTepBanos D(f). Touex max
¥ min HeT.
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fx)=tg-Iy

1
M ox
L4
n 3 3
=1, ——x|; =Ry E(f)=}--5213
r) f(x) 5cosL6 x] D(f) = R; E(f) [ 2 2}

3
Dyaknug nepuonuueckan: T = 2n; f(x) = 0, ecan

33

n
x = _g +7an, ne Z; f(0)= T — TOYKH IIepeceyeHus ¢ OCAMH

T.e. —1<cos E-x <1 —§Sl,5cos E—x SE
6 2 6

KOOpAXHAT.

TouKH 3KCTPEMYMOB:

max min

5
x = g +2nn,ne Z; yo,=15; x,, = hg +2nn, ne 2y Yu, =—1,0.
5m n
DyHKUHUA BO3pacTaer Ha | — r + 2nn; s +2nn |, ne Z;

7
ybsiBaeT Ha [g + 2nn; 61[ +2nn ], ne Z.

f(x)=1,5cos [%— x)

113. a) f(x) =sin [Zx - %), D(f) = R; E(f)y=[-1; 1].

Dyakuua nepuogudeckas: T = m.
ToUKHN IepecedeHus ¢ OCAMHN KOOPJAUHAT:
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n_ nn . __é
f(x) = 0 opm x—§+?,nez, f(0) = 3"

5 T
Toukn Extr: x,,, :—£+nn,ne Z; Yo = 15 x =E+1m,ne VA

min

Yrin = ~1.
MOHOTOHHOCTb (DYRKIMM:

7
PDyHKOUA BO3pacTaeT Ha [% + 2nn; é + Znn] ,neZ;

y6bIBaeT Ha _5_n + 2xn; xr +2nn |,ne Z.
12 12

f(x) =sin (2:—2;—‘{

T 13T

-
1

x n

6 =ctg| 2+ 2

) f(x)=c g(z 1
E() =R.

®yaxknua nepuopuueckas: T = 2n; f(x) = 0,

5 D(f): sin x,T = 0; x¢—£+2nn,ne Z;
2 4 4

ecan x =g+21rk, ke Z; f(0)=1.
dOyHknusa yobiBaeT Ha KaXAOM M3 HHTepBanoB D(f).
Extr Be numeer.

fex) = cte (5 +1

'
'
'
'
'
'
'
‘
'
'
'

B) f(x) = 4cos(§ + g), D(f) = R; E(f) =[-4; 4];
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T.K. —1 < cos f+E <1; -4<4cos X,z <4.
3 3 3 3

dyuknus nepuoanyeckan: T = 6n.
Touky mepeceyerUs ¢ OCAMH KOODAMHAT:

f(x) = 0 mpur x =g+31tk, ke Z; 1(0) = 2.
Toukn Extr pyaxuun:
Xpae = N+ 610, n € Z; Yy, =45 Xy = 21 + 61k, k € Z; Yy, = —4.
MOHOTOHEOCTD:
Dyaknus Bo3pacTaeT Ha [~4nn + 2an; —n + 2rn}, n € Z;
y6riBaeT Ha (—n + 2nn; 2n + 2nn)m n € Z.

y

f(x) =4 cos (%+%)

2
4T a0 M sn x
_2 3
-4

r) f(x)=tg[3f:~3x); D(f): cos(i—nA3x)¢ 0; x#%+%.ne Z;

E(f)=R.

DyHKUUS nepacandecKad: T = g

Touku nepeceyerus ¢ ocaMu Koopausar: f(x) = 0,
R ©n

ecnd x=—+—,ne Z; f(0)=-1.
4 3

PDynkuusa ybeisaer Ha KakaoM u3 uHTepBayoB D(f). Touex max u

min ger.
, ‘ )=t BE -8
. v : ;

: 1y o 5 :
I .n Q T I V5T T L x
4 12 -1 ‘12 4 V12 12 :

; H . i
; ; ; ;

114. a)A=15(A); T= g (c); o = 5n (pan/c); I = 15 sin 5nt;



n154 2002-2014 er. ARTEEPA

6)A=90B); T= 2—25 (c); = 257 (pax/c); U = 90 sin 25nt;
BA =12 (A% T=2 (@ 0= (pan/c) [=12sin>";

r)A=100(Bt); T = % (c); = _52_n (pan/c); U =100 sins?n t.

§ 3. PEHIEHHE TPUTOHOMETPHYECKHX
HEPABEHCTB

8. ApKCHHYC, APKKOCUHYC H apKTaHTeHC

116. a) @yurnus y = x7 Ha (—oc; +o0) MOHOTOHHO BO3PACTaET, TOITOMY
ypaBHeHue x° = 3 uMeer Ha R onun KopeHn;

3
6) Pyuxnua y = P Ha (—-oc; 1) yOplBaKINas, 3HAYHUT, ypaBHEHNe
x—
3 .
Py = —) UMeeT OAMH KODEeHb;
x—
B) y = x* — QyHrnusa Boapacramomas Ha (—x; 0), oTclIofa — ypaBHe-
Hue x® = 4 uMeeT eJNACTBEHHBIH KOPEHB;

5
r)y= T Ha (-2; +o0) yOpIBaomad, oTC0a — ypaBHEHHE
5
x+2

=2 UMeeT eJUHCTBEHHBIK KOpeHb.

117. a) Vpasuenue (x — 3)° = 4 Ha (~wc; +0) UMeeT eXMHCTBEHHLA KOPEHb
T.K. @YHKIHA ¥ = (x — 3)° MOHOTOHHO BO3pacTaer.

R R R .
6) YpaBaenue 2 sin x = 1,5 Ha [-—E; —2-] uMeeT eAMHCTBEHHBINH KOPeHb,

. T
T.K. QYHKOUA Yy = 2 sin x Ha |:—~2-; 5] BO3pacTaer.

B) YpaBHuenue (x + 2)! = 5 Ha [-2; +x) UMeeT €AUHCTBEEELI# KOPECHD,
T.K. GyEkuus y = (x + 2)* ma [-2; +) Bo3pacraer.

1 o
r) YpaBuenue 0,5cosx = —Z Ha [0; 1] ¥MeeT eJUHCTBEHHLII KOPEHB,

T.k. dyEkoua y = 0,5 cos x Ha [0; n] y6eIBaer.

121. a) arcsin 0 = 0; 6) arcsin(—?): _z
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122,

123.

124,

125.

126.

. (V2
B) arcsin 1 =— r) aresin| - —

2’ 2

1 2n V2 T,
a) arccos|—— [=—; 6) arccos| — -

2 3 2 | 4

\@ 5
B) arccos| -— |=—; r) arccos 1 =

2 6

1 n n
a) arctg}] —= |=—; 6) arctg(-1)=-—;
) g[ ﬁ) 5 ) g(-1) 1

B) arctg 0 = 0; r) arctg \/_ = g

. 2 . 2 . 2
a) arcsm[—g]= a, sino = —§e [-1; 1], T.e. arcsm(—g) nMeeT

CMBICJI.

6) arccong o, CosQ = \f 2,23>1, Te. arccosx/g He UMeeT CMbICa.
B) arcsin 1,5 = q, sin « = 1,5 He MoxeT 6uITh, T.K. jsin of < 1 u , 3Ha-
4uT, arcsin 1,5 He MMeeT cMBIcaa.

2 2 2
T) arccos 3 =qQ, coso = 3 <1, T.e. BLIDa)KeHHe arccos 3 uMeeT

CMBICH.
a) arccos ™ = @, COS O = T He MMeeT CMBICAA; T.K. T > 1.

6) arcsin(3 — \/2—6) =0, sino=3 - \/éﬁ =3-4,5=-1,5 me umeer
cMbICIa, T.K. [sin of < 1;

B) arccos(—s/g) He UMEeT CMBICJIA, T.K. COS O = —V3 He HUMeeT CMBICJa;
T.K. jcos o < 1;

.2 2
r) arcsin 7 UMeeT CMEICT, T.K. 7 <1.

. T T
a) arcsm0+arccos0=0+§=§;

. NG 1 2 1 . n_ =&
6) arcsin| —— |+ arccos = = arcsin — + arccos — = — + — = —;
2 2 2 2 4 3 12
.3 V8 _ n.mn =&
B) arcsin— + arccos — = — + — = —;
2 2 3 6 2
. J3 T n .4
r) arcsin(—1) + arccos — = ——+ — = ——,
2 2 6 3
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127. a) arccos(—0,5)+arcsin(—0,5)=n—£—£=£;
3 6 2
0) arccos —é —arcsin(—l):n:—z+£:@;
2 4 2 4
\/?—» : \/5 n nt 3n =
B) arccos| —— |+ arcsinfj—— |= A~ ———=—=—;
2 2 6 3 6 2
V2 V3 _ non n
r) arccos — — aresin — = —~ - = = ———,
2 2 4 3 12
n T n
128. a) arctgl - arct ===
) arctg g3 157
T T T
6) arctgl —arctg(-1)=—+—=—;
) g g (-1) 17173
B) arctg(—\/§)+arctg0=—arctgs/§+arctg0=—§;
1 n T R
r) arct + arct, \/_-— +—=—.
) g\/§ 4 67373
129. a) CpaBauTH
(1 V3
arcsin| - = | n arccos —.
2 2
Pewenue.
. 1 1 n N n
arcsin|{ —— |=—aresin— =-—; arccos—=—; ——
2 2 6 2 6 6
(1 V3
Omeem: arcsin|—— |< arccos —.
2 2
1
6) arccos -3 n arctg (-1)
Pewenue.
arccos —1 =E; arctg(—l):—-f; @>—E.
2 3 4 3 4

Omseem: arccos (— % ] > arctg (-1).

B) arctg\/g " arcsin 1

Pewernue.

arctg\/— = —, arcsinl =

ts:l:
@A
I

[~ BE ]
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130.

131.

132.

133.

134.

Omaeem: arctgxfg > arcsinl;

3 o1
r) arccos| —— | m arcsin—
2 2

Pewenue.
51
6

3 3 n_bn .1 =
arccos| —— =M —arccos — =N — - =-——; arcsin— = —; >
2 2 6 6 2 6

A

V3 1
Omeem: arccos ry > arcsmE.

a) arcsin 0,3010 =~ 0,3057; 6) arccos 0,6081 ~ 0,9171;
arctg 2,3 ~ 1,1607; arctg 0,3541 = 0,3404;

B) arcsin 0,7801 ~ 0,8948; r) arctg 10 = 1,4711;
arccos 0,8771 =~ 0,5010; arcsin 0,4303 ~ 0,4448.

BLIYKCINTH

a) Zarcsin[——\/;—g J+ arctg (-1) + am:cos%_g = —E —
6) 3arcsin%+4arccos[-§]— arcctg(—\/g) =3‘—g-+ 4 ——-—=—;
B) arctg (—\/§) + arccos(~§]+ arcsinl = —g + -

r) arcsin(—1) - g arccos % + 3arctg [, ? ] =—— == 3-

T T R
a) Ha [—5; 5} dyHKIUA ¥ = sin x BO3pacraerT, T.e. IPH
X, < X, sin x, < sin x, n ob6paTHasa ell pyHKIUS arcsin x — Boapac-
TapmAas, T.e, arcsin x, < arcsin x,;
6) dyHKIUA ¥y = cos x yObIiBaeT Ha [0; 1] 1 uMeer cebGe obpamyio
arccos x, Toxe y6GeIBamOIIyIO, T.e. IpH x, < x, u3 [—1; 1];
arccos X, > arccos X,.

a) Pyrkoug y = tg x Ha [—g: g) BoapacraeT ¥ umeer cebe obpaTHyIO

arctg x To)xe BO3pacrallyio, T.e. IpH X, < X,, arctg x; < arctg x,.
6) arcctg x — dyuxumna, obparHaa ¢yuxnuu ctg x ma (0; n), obe yoObI-
BapInge, T.e, IpH x, < X,; arcetg x, > arcetg x,.

Ja pelleHUS MCTONL3YEM OIpefe/eHUe BO3PACTAHNA PYHKIMHM sin x
u yO6LIBaHUA QYHKIHYU COS X.
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a) arcsin(-0, 3) < arcsing < arcsin 0,9, r.x. ma [-1; 1] -0,3 < g <0,9;
6) arcsin(~0,7) < arcsin(-0, 5) < arcsin g,

r.%. B2 [-1; 1] 0,7 < 0,5 < =;

B) arccos 0,4 < arccos (—0,2) < arccos (—0,8), T.K.
Ha [-1; 1] -0,8 < -0,2 < 0,4;

r) arccos 0,9 < arccosg < arccos(—0,6), T.k.Ha[-1;1] 0,6 < g <0,9.

135. a) Pyukuua y = tg x "Ha npomexkyrxax D(y) BospacTaer ¥ uMeeT
cebe ofpaTHYIO, TOXKe BO3PacTanmymo, a T.k. -5 < 0,7 < 100, 1o
arctg (—5) < arctg (0,7) < arctg 100.

6) PyEKuua y = ctg x yobiBaeT Ha npoMexxyTkax D(y) m nMeer cebe
obpatHy QYHKOUIO arcctg x, ToXe ybniBaoumywo, T.€. T.K.

-5 < 1,2 < r, to arcctg ® < arcctg 1,2 < arectg (—5).

B) PyHKIUA y = tg x Bo3pacraer Ha npomexkyTkax D(y) u uMeer cebe
obpaTHyIo arctg x, ToKe BO3pacTalouyo, T.e. opu —95 < 3,4 < 14
umeem arctg (—95) < arctg 3,4 < arctg 17.

r) asanoruyHo 6): npu -7 < —-2,5 < 1,4 umeem
arcetg 1,4 < arcetg (—2,5) < arcctg (—7).

136. a) cosx:é, x:if+2nn,nez;
2 4

6) cosx:—l; x:iz~n+2nn,nez;
2 3

B)COS.XI:?; x=ig+2nn,nez;

rycos x =-1; x=n+ 2an,n € Z.

\/5 5n

137. a) ZCosr+\/§=O; cosx:—?; x:t?+2nn,ne Z;

6) \/Ecosx-lzo; cosx:%; x=t§+2nn,ne Z;
B) 2cosx+\/§=0; cosx:—g; x=i%+2nn,nez;

r)2cosx-1=0; cosx:%; x=i§+2ﬂ:n,nez.

138. a) sinx=%; x = (-1)* »g+nk, ke Z;
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6) s'mxz—g; x = (-1 %mk,ke Z

B) sinx:—l; x = (-1 Ik ke Z;
2 6

r)sin x = —-1; x=—g+2nn,neZ.
139. a) V2sinx +1=0; sinszg =(- 1)’”‘- + Tk, ke Z;
J3

6) 2sinx +v3 = 0; sinx:—?; x:(—l)““<g+nk,ke Z;
B)2sinx -1=0; sinx-;, x = (-1 -—+1tk ke Z;

r) 2sinx+ 2 = 0; sinx:-—{j—; x = (-1 <§—+1tk,ke Z.

140. a) tgx:-i' x:—%+rm,ne Z;

5’
6) ctgx:Jg; x=g+nn,ne Z;

B)tgx=1; x=§+nn‘n€Z;

r)tgx=0;x=nn,neZ.
141. a) tgx+\/§=0; tgx =-V3; x:—g-um,nez;
6)ctg x + 1 =0; ctg x = —1; x:—g+nn,ne Z;

1
B)s/§tgx—-1=0; tgx = —=
SN

r) \/gctgx—lzo; ctgx:?; x:§+nn.ne Z.

T
; x=€+nn,neZ;

n nk

142, a) sin2x=ﬁ; 2x = (-1)* - 7+1[k ke Z; x=(-1) »—+— ke Z;

2

2
6) cos£=—1; f=i—1£+27m,xez; x =+2n + 6nk, k € Z;
3 2 3 3

B)sinzzé; LN <~+nk ke Zix = (-1} -—3—+4nk ke Z;
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143.

144.

145.

r) cos 4x = 0; Jc-—+llc—lE ke Z.
8 4

a) sin x = —0,6; x = (-1)**! aresin 0,6 + nk, k € Z;
6)ctg x = 2,5; x = arctg 2,5 + nk, k € Z;

B) cos x = 0,3; x = (~1)* arccos 0,3 + 2nk, k € Z;
r)tg x = ~3,5; x = —arctg 3,5 + nk, k € Z.

a) sin| -2 =£ -—_( Iy <—+1rk ke Z:
3 2
w1 ST
x = (-1) ~T—3nk,keZ;
1 1 n mn
6) tg(-4x)=—; tgdx=-—4—; *x=——+—,n€eZ;
) J3 & J3 24 4
B) cos(—2x)=—£, 2x=i(n g]+2nn, 2x = +%+21m ne Z;
x:iﬂ+nn,nez;
12
r) ctg _x =1 —£=E+rm; x=—E+2nn.ne Z.
2 2 4 2
x T x n) V3 «x L
2 ——-—1=+3; - |=—; =< =t—<+2mn,nelZ
a) cos(2 6) s/_ (:os(2 6] 9 2 6" %%
£=E E 2rnn,ne Z; x= ;t"+5+41m,nez
6 6 3 3
l)x—g E+41|:n=2—1t+41m,nssZ;
3 3 3

2)x=—£+£+41m:41m,nez;
3 3

i - _m)__V2
6) 2sm(3x—z) J2; sm[Bx 4) =

3x—§—( 1)"“~—+1tk ke Z; 3x—7+( 1)"”~:+1tk,keZ;

x=£+(—1)"”-—+—n£,kez;
12 12
1 X+m_ T
\/gt £+E =3; t r: = =—+nn,ne’Z;
B V3tg| 3t € 3 317 B T3 T3
x+n=n+3nn,neZ; x=3nn,nc¢ciZ
r) sin x_r +1=0; sin x_z =-1; f-E=—-TE+21tn;
2 6 2 6 2 6 2
£_£—£+2nn,nez; £:—E+2nn,nez; x=——n+4nn,ne Z.
2 6 2 2 3 3
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146. a) cos E—2x =-1; 1‘—-2x=n+2nk,keZ; x=ﬂ+nk,kez;
6 6 12

y T

n x T x ‘\/5 T X
6) 2sin| —~ -~ |=+/3; sin| - - = =—;———= -1)" - = + nk;
) 51"(3 4] ‘/_m[a 4] 371 Vg
L§=-§+(—1)“g+nk;x_—+( -1 4"+4nk ke Z;

x x
B)ytgl——-—[=-1, = ——=arctgl+nn; x=n+ 2nn,n e Z;
)g(4 2) 2 1 g H

r) 2cos E—3.1: =J§; 3x—£=i£+21m; xziii+2nn,nez
4 4 4 12 12 3
147. a) sin3xcosx-0053xsinx=—\/2§; sin(8x — x) = g, stx-@;

2x = (- 1)*-§+rrk keZ; x=(-1)* 7‘+"2—k ke Z;

6) sinzi—coszle; cosXc 1, ZonsonnneZ; x=tdmne

x
4 2 2
. 1 . 1
B) sin2xcos2x = —-=; sindx=-—;
4 2

nk

ax =" Ty = B rez
x =(-1) 3 nk, ke Z; x =(-1) 22t 1 e
. J2 x m) V2
I‘) SIn —C0S — —COS—S8In— = — m| ——— [=——,
5 2 3 5 2

—5=(—1)".5+nk,kez 2l Tk ez
5 3 5 1
z.

w|R

x=—+( " »—+31rk ke

2 2x - =
148. a) y= cos( * 3) y= 2005[9n—§)=2cos(1{—§\]=2cos%=—1;
x =4,5m

T. Iepece4YeHnd En, -1

x =4,5m;

6
) y=2cos(2x—£):> cus[2x—£]=—
3 3
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2x——:t—2£+27m,nez; 2x=£iﬁ+2nn,nez:
3 3 3

x=£i£+nn,nez

6 3

noT n

Touku nepeceueHus: [6 + 5 + mn; —1]= (E +7nn; -1 ],n eZ
a|E-Zian-1|={-Z+nni-1|nez

6 3 6
y=-1

. (x = X T m
Cfx mY=sinl=+=|=-1;, —+—=——+2nn5n¢ Z;
y=sin| =+ = 2 4 2 4 2
2 4
x T T 3n
—=———-—42mn;x=——+4nn,ne Z
2 4 2 2

3
Touku nepecedesns: (_?n +4nn; - 1].

B) 2cos Zx—lt- =1; cos 2x—£ =l; 2x-—£=i£+2nn,ne
3 3 2 3 3

2x=EtE+2nn; x:Ei£+nn,neZ

3 3 6 6

TR
Toukn mepecedeHus: ([—6 + s +nn ], 1], ne 2
sin| —+—1|=1 £+~1£=—+21m, f———+—+27‘cn,
2 4 2

TouKM mepecevenus: (g +4nn; 1} neZ.

y=0;
r) n = 2cos 2x—E =0; cos ZI—E =0
y =2cos 2x—§; 3 3

Touku mepecedyeHHns: (i’—g + %; 0 ), neZ.
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y=0; . .
x
n =sinf~+- =0, —+==nn,neZ
y=sin|—+—|; P 2 4
2
f:——7£+1m; x=—5+2nn,neZ.
2 4 2

L3
Touku nepeceuenus: (—5 +2nn |, ne Z.

1

n n,T
149. 1) cos| —-2x |==; x==—+=+nn,ne Z;
3 2 6 6
s o o
a) x = 5 — HAMMEHBUINH IOJIOXKUTEJIbHBI KODEHb;
2n n 4ar
6) x=——30; ;1 —;
3 3 3
2n o
B) x = —? — HanbOJbIIMHA OTPHUATENbHLIA KODEeHb;
2n n
) x=-—;0, 5
3 3

2) sin 2x+E =-1 2x+£=—£+27m,ne Z; 2x=—ﬁ+2nn,nez
4 4 2 4

3n
x=—-—é—+nn,ne Z;

a) °F; 5 - 31, 5T,
8 8 8
3n 3n

B) 3’ r) s

10. Peurense npocTeimmmx TPUroHOMETPHYECKHX HEepPaBEHCTR

2
155. a) cosxz—l; xe ~—7—t+2nn;%+27m ,neZ;
2 3 3

3
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2
6) cosx<£; xe E+21m;2+21m ,neZ;
2 4 4
3 hid n
B) cOSxX2———; x€|—-—+2rn; -+2nn|,ne Z;
2 6 6

156.

157.

V2

r) COSX<—-——; XE€ 3-n+21m;§£+21m ,ne Z.
2 4 4

a) tgxﬁx/g; xe[-—g+nn;g+nn},ne Z;

6) tgx>—L; xe [—E+nn;5+nn),ne Z;

J3 6 2

B) tgxzi; xX€ E4—7m;£+1m ,neZ;
NE) 6 2

rjtg x <-1; xe —E+1tn;—ﬁ+1m ,neZ
2 4
ay2cosx-120; cosle; xe —E+2nn;5+2nn ,neZ;
2 3 3
6) 2s'mx+\/§20; sinxzég; xe|:—§+2xn;%+2nn},ne Z;
B) Zcosx—sfgso; cosxs?; xe[g+2nn;%+2nn}ne Z;

r) 3tgx+ﬁ20; tgxz—g; xe|:—§+1m;g+mz].ne Z.

n

158. a) sin2x<l; 2x =t sint(l; te ——+27tn;£+2rm ,nez
2 2 6 6

r n
xe|-—+nn;,—+nn f,neZ;
12 12
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6) cos£>—\§-; ie —E+27m;£+21m ,neZ;
3 2 3 6 6
xe -E+6nn;5+61m ,ne Z
2 2

x ﬁx(zn

B) sin—<-—; =€ -?+2nn;—§+2nn],ne Z;

2 2 2

xe{—43—n+4nn;—23—n+4nn],ne Z;

4 2

m m"n M TN
xel—+—; —+ ,ne Z.

r) tg 5x > 1; 5xe(E+nn;£+nn],ne Z;

20 5°10 5

159. a) 2cos[2v + T |<1; cos[2x+ X |<L;
3 3)72

23:+E e E+21'm;-5—7[+21m ,neZ;
3 3 3
2xe 0+27m;~4€$+21m ,neZ; xe nn;%’—t-ﬂm ,ne Z;
6) ﬁtg[3x+%)<l; tg(3x+%]<%§-;

3:|:+E € —E+nn;£+nn ,neZ;, 3xe —ﬂ+1m;1m ,ne Z;
6 2 6 ’ 6

4 In,
9 3 38
B) ﬁsin[%+£)2 1; sin[§+§]2

»

V2
2

E+E € E+21m;%+27m ,neZ fe 21m;5+2nn ,neZ;
2 4 4 4 2 2

x € [4nn; n + 4nn], n € Z;

x n)_ V3
r) 2cos|4x— = |>V3; cos|dx——|>—;
41:—E € —E+27m;E+21m ,neZ; 4xe 21m;£+211:n ,neZ
6 6 6 3

o om T
€el—; —<+— |, nel.
2 12 2]

X n . T
160. a) smxcosg—cosxsmgs

Do | =
[

. T
; osinfx—— i<
6
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Jc—E € —7—n+2nn;E+2nn ,ne7Z;
6 6 6

xe[—n+2nn;g+2nn} ne z

T T . 2 . (r
6) smzcosx+coszsmx<——; sin Z+x < -

E+x € 5—ﬂ+27m;7—n+21m ,neZ;
4 4 4

3n
xe —n+2nn;~2—+21m ,neZ

T
HIH X € [—n+2nn; - 5 +2nn ], ne Z;

V2

2

»

B) 4sin2xcos2x2\/§; sin4x2?2; 4x € [§+2nn;%§+2nnJ, ne 7z

n mn_ 3%  Tn
xel—+—;—+—|,nei;
16 2 16 2

n oom 3
r) cos—cosx ~sinxsin~ < ——; cos{ x +
8 8 2 8

x+2le E+2rcn;—7—n+2nn ,neZ;
8 6 8

xe L75+21m;25—n+21m ,ne Z.
24 24

161. a) ctgx 2 V3; xe€ nn;g+1tn ,neZ;

6) \/gctg[§72x)> 1 Ctg[2x7§J<fé;

3

1ln nn _5n  =mn
xe|—+—;—+— |, nel;
24 2 8 2
3)ctg3x££; x€ £+E;E+E ,neZ;
3 9 3 3 3

2

r) 3ctg[g+f]>—\/§; ctg[_g_fj< @;

2 3

xe(—§+2nn;n+2nn),ne Z.,

162. a) SSinEZZ; sinf_g;
4 4 3

fe arcsing+21m;n—arcsinz+2nn ,ne Z;
4 3 3

V3
2

<-—
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xe [4 arcsin§+ 8nn; 4n—4arcsin§ +81m], neZ;
x x 3
6) 4cos=<-3; cos—<——;
3 3 4
%e[arccos(—g + 2nn; 2n - arccos —% +2nn |,ne Z;

xe [3&rccos[—%]+ 6nn; 6n~3&rccos[-§)+ 6nn], neZ;

B) 5 tg 2x < 3; tg2x5§; xe —E+n—n;larctg§+"—n ,ne Z;
5 4 2 2 5 2
r) lsin4x<-l; sin4x<—g;
2 5 5
.2 T
arcsin - arcsmg n
xe|-—+ +—; - +— |, nelZ.
4 4 2 4 2

163. a) sinxz—l; xe ~E+2nn;E+27m ,neZ.
2 6 6

n 3n n n
JaHHOMY NPDOMEKYTKY |~—; — | NPUHAAJIEKAT KOPHH X € ~g:— ;

2° 72 6
6) cosg>ﬁ; EE[

~E+2nn;ﬁ+2nn , ne Z;
2 2 6

6

X € —E+41rn;£+47rn ,ne Z.
3 3
s n
JlaHHOMY TIPOMEKYTKY [7 5; O} NPYHALJIEXKAT KOPHU: X € i:—g; 0}
B)tg x 2 -1; xe [—§+ml;g+nn), ne Z.

Ton nn
JlaHHOMY NMPOMEKYTKY (—5; Z] OPUHALIEKAT KOPHU: X € [—Z: ZJ;

V2 ox 5n n
r) sin2x<—; =Ze|-—+2an;—+2nn |,neZ
2 2 4 4

5m n
xe€|-—+nn;—+1nn {,ne Z.

n
Jlarnomy nmpoMmexyTry [0; n] npuHa#IekaT KOPHN: X € [O; g}
164. a)2sinx +sinx-1=0

Myerpsinx=¢; 2t +t-1=0;¢ =-1; ¢, =

’

N |-

. n
sin x = -1; x=—§+2ﬂ:n,ne Z;
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sinx=2; x=(-1)" “4nk ke Z
2 6

6)3sinfx—-58inx-2=0 1 1
Ilycrs sin x = t; 3t2 — 5t — 2 = 0; t1=—§; sinx:—g;

x = (-1)*! ~arcs'm%+ Tk, ke Z; t,=2;sin x £ 2, T.K. Jsin x < 1;
B)2sinx —sinx—-1=0
Mycre sin x = ¢; 22—t — 1 = 0;

t, =-1; sinx:—l; x = (-1)*! -E+1tk,k€ Z;
2 2 6

. n
t,=1;sinx =1; x=§+2nm,mEZ;

r)4sinfx+11sinx-3=0
Hycrs sin x = t; 482+ 11t - 3 = 0;

1
t,=—; sinx=l; x=(-1)" 'arcsinl+1m.ne Z;
4 4 4

t, = —3; sin x = —3 He mMeeT cMpICHa, T.K. |sin x| £ 1.

165. a)6 cos’ x +cos x -1 =0
Hyctbcos x =¢; [t <1; 682+t —1=0;

t,:—l; cosxz—l; x:iz—n+2nn,ne Z;
2 2 3

t2=1; cosle; x=iarccosl+21m,ne Z;
3 3 3
6) 2 sin? x + 3 cos x = 0; 2(1 — cos? x) + 3 cos x = 0;
2-2cos?x+3cosx=0;2cos’?x—-3cosx—-2=0
Ilyers cos x = t; 212 — 3t — 2 = 0;

t, =—1; cosx=—l; x=i'2—n+27cn, neZ;
2 2 3
t, = 2 — IOCTOPOHHM# KOpeHb;
B)4cos?’x—8cosx+3=0
Ilycrb cos x = t; [t| < 1; 4t> - 8t + 3 = 0;

_4:16-12 42 1

t, == cosx:l; x=iE+2nn,neZ;
' 4 2 2 2 3

3 . 3
t, = 3~ OOCTOPOHHUH KOPeHb; T.K. 3 >1

r)5sin?x + 6 cos x — 6 =0; 5(1 — cos? x) + 6 cos x =0;
-Hcos?x+6cosx—1=0; 5cos?x—-6cosx+1=0.
Ecnucos x = t, [t| <1, T0 52— 6t + 1 = 0;
t,=1;cosx=1;x=2nn,n € Z;

1 1
H cosx:g; x=iarccosg+2nn,ne Z.
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166. a)2 cos’x +sinx +1=0
2(1 -sin?x)+sinx+1=0; -2sin>x +sinx + 3 =0;
2sin?x-sinx - 3=0.
Iycts sin x = ¢, Jt] < 1; 22—t - 3 = 0;

. n
t=-1; sin x = -1; x=—§+27m,ne Z;

3. . 3 .
t, =-2-; smx=—2- — He HMeeT pelleHNu;
6)cos’x + 3sinx=3;1-sinx+ 3sinx -3=0;
sinx - 3sinx +2=0.
Bosemem sin x = t; || < 1; 2 - 3t + 2 =0;

. n
t,=1;sinx=1;, x=—+2nn,ne Z;

, = 2 — He yzoBJeTBOpsieT ycaoBuo |t < 1.
B)4 cos x =4 —sin? x; 4 cos x =4 — (1 - cos? x);

4cos x=3+cos? x;cos?x—4cosx+3=0.

Ilyets cos x = ¢; [t < 1.

HmeeM t2 — 4t + 3 = 0; ¢, = 3 He UMeeT pelleHUA;

t,=1;cos x=1; x =2nn, n € Z;
r)8sin?x+cosx+1=0;8-8cos’?x+cosx+1=0;

8cos’x~cosx—9=0

+
Hycrbcos x = t; [t| <1; 8., -t~ 9=0; ¢, = 1;617;
-16
tt=——==-l cosx=-1; x=n+2nn, n e Z;
16
18 9
t, = 16 = 3 >1, 4TO He YAOBJETBOPAET YCJIOBHIO.

1
167. a)3tg?x+tgx-1=0;tgx=t;32+2t-1=0;¢t=-1; t=§;

Dtgx=-1; x=—§+nk,ke Z;
1 1
2) tgng; x=arctg§+1m,ne Z.

o)tgx—-2ctgx+1=0; ctgx=—1—; tgx——2—+1=0;
tg x tgx

tg?x+tgx-2=0
LCyctb tg x =t € R;
t=-2;tgx=-2; x=arctg(-2)+nn,ne Z; x=-arctg 2+ nmn,n € Z

t,=1;tg x =1; x=§+1m,ne Z.

B)2tg?x+3tgx-2=0;tgx=¢t;2t2+3t-2=0;
_-3+v9+16 -3+5

L2 = - ’

4 4
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t,=-2;tg x=-2; x=-arctg 2 + nn, n € Z;
1

1 1
t,=—; tgx==; x=arctg—+nm,me 2.
2T XY €3

r)2ctgx—-3tgx+5=0; i—3tgx+5=0;
tgx
-3tglx+5tgx+2=0;3tg2x~-5tgx-2=0;

/ +
tgx=—5i2#=5;f7; tgx=2;x=arctg2+nn,neZ

1
una tgx =-—; x=—arctg§+nm,me Z.

Wi

168. a) 2cos’ x + 3 cosx =0; cosx- (2cosx +v3)=0

r T
cosx = 0; xX==+7n,ne
V3

=-2, T
cosx 2’ x:iEJann,neZ;

6)4cos’x~-3=0

n
r =2, =+ o, ;
2cosx— 3 =0; |8 ;olx _6+2rn neZ

2
>2COSI+\/§:0; Lcosx:ﬁ x:i%t+2nm,mez;
2

B) V3 -tg'x-3tgx=0; V3 tgx(tgx-+3)=0;

tgx = 0; x=7n,ne Z;
tgx=\/§; x:ngnn,neZ;

r)4sinx-1=0;(2sinx - 1}2sin x + 1) = 03

o I _
[2sinx =1; smx—E, x=(-1) 6+Ttk,keZ,

LZSmx:il; sinx:—%; x =) -%+7tk,ke Z;

169. a) 3 sin® x + sin x cos x = 2 cos? X — OAHOPOAHOE ypaBHeHue. Pasue-
nuM obe 4acTH ypaBHeHHs Ha cos® x # 0.

" -1+v1+24 -1%5

Hmeem; 3tg°x +tg x — 2 =0; tgx:——-é-———:T;

tgx =-1 x:—§+nn,ne Z;

t x—g' 2
g 3’ x=arctg§+nm,meZ;

6)2costx—3sinxcosx+sin?x=0]:cos2x20|2-3tgx+tg2x=0
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x =arcig2+mnn,ne Z;

3+/9-8 31 [tgx:,?;
Tyt

2 tgx=1; x:%Jrnm,meZ;
B)9sinxcosx— 7Tcos® x=2sin*x|:cos®x#0;9tgx~7-2tg’x=0;

9+81-56 95

2tgx - 9tgx=0; tgx=
g g x g 1 1

14 7 x:arctgz+nn,neZ;
tgx:;:—; 2

2
tgx=1; x:§+nn.neZ;

r)2sin?x -~sinxcosx=cos?x|:cos’x#0; 2tg°x-tgx—-1=0;

1:Ji78 1:3 |®F¥=E

tgx=—"—"—-= H 1
4 4 tgx=——;
€ 2
n
tgx=1; x=Z+1m,neZ;
tg_t:_l;

2 x:arctg%+nm,me Z.

170. a) 4 sin? x — sin 2x = 3; 4 sin®? x - sin 2x = 3(sin? x + cos® x);
sin? x — 3 cos? x cos x — 2 sin x cos x = 0 — OLHOPOAHOE ypaBHe-
HHe,
Henum obe yacrtu ypaBHeHus Ha cos® x # 0.
Hmeem: tg2x —2tgx-83=0; tgx=1£VJ1+3=1%2;

|:tgx:—1: x=—§+nn,ne Z;

tgx=3; x =arctg3+mm, me Z;

6)cos 2x =2 cos x — 1;cos? x —sin?x —2cos x + 1 = 0;
cos®’x — 2 cos x +cos?x=0; 2cos®>x - 2cos x =0;
2 cos x(cos x — 1) =0;

n
l:cosx=0; =Z4+nrn,neZ;

cosx =1;
" |x=2nn,ne Z;

B) sin 2x — cos x = 0; 2 sin x cos x — cos x = 0; cos x(2 sin x — 1) = 0
ki3
cosx = 0; x=§+1m,neZ;

. 1
sihx=g3 x=(—1)"»g+1:k,ke 7
r) sin 2x + 4 cos? x = 1; 2 sin x cos x + 4 cos? x = sin? x + cos® x;
sin? x — 2 sin x cos x — 3 cos? x = 0] : cos? x = 0;
tgZx - 2tgx-3=0;
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tgx=-1 x———15+1m neZ;
tgx=12V1+3=1+2; [tg _3' T4 ’ ’
gx =3 x=arctg3+nmm, me 2

171. a) 2sin’ x = /3 sin2x; 2sin’x - V3 - 2sinxcosx =0 |: cos? x = 0:

2tg?x - 23 - tgx=0; 2tgx(tgx—3)=0;

tgx = 0; x=7nn,nezZ

tgx:\/g; x=§+1m,neZ;

6) \/gtgxf\/gctgx:Z; Jétgx—ﬁ—Z:O:
g x

J3tgtx-2tgx -3 =0
3 n
— tgx=—x=V3 |x=F .
tgx_li 1+3 112 4 J§ x 3+7m,neZ,

J§ ] tgx=—i: x=—£+7tm,meZ;
J3 6
B) sinx + V3cosx=0 | : cos x # 0, onHOpOAROE ypaBHEHUE
tgx+J§=0; tg x = -V3; x:——§+1m,neZ;

r)tg x = 3 ctg x = 0; tgx—s-ti-:o; tg?x-3=0; tgx = +3;
gx

x—E+ n,ne 2z
[tgx=~/§; 3T ’

tgx =-3; x=-§+nm,me Z.

172. a)sin 2x + 2 cos 2x =1; 2 sin x cos x + 2 cos? x — 2 8in® x =
=cos?x +sin?x; 3sinx — 2sinxcosx —cos®x=0|:cos2x %0

+
3tg?x-2tgx—-1=0; tgx=.1.:L3=li;

2 tgx=—%;
3 3

tgx=1;
X = arctg(—%]«um. neZ;x:—arctg%+1m,neZ;

x="snk kel
4

x_1 2 X 2 X L2 X . X 1

—=—; |sin® = ~-cos®* = | sin® — + cos®* = |= =}

4 2 4 4 4 1) 2
x

—cos£=l; cos—:—l; x:i%+4nk,ke Z.

2 2 2 2

B) 3 sin 2x + cos 2x = 2 cos? x; 6 sin x cos x + cos? x — sin® x — 2 cos® x =

7
6) sin* i cos*
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=0; sin? x — 6 sinx cos x + cos? x =0; 1 — 6 sin x cos x = 0;

1-3sin2x=0; 3sin 2x=1; sin2x =

s

| =

k

2x=(—1)k»arcsinl+nk.ke Z; x:(—l)"-larcsinl+n—.ke Z;
3 2 3 2

r) 1-cosx =2sin>; 2sin’> —2sin> =0; 2sin>-[sin>-1|=0;
2 2 2 2

sin L 0;
2

X

g - x=2rn,neZ;

x x=n+4nn,ne Z.
2

173. a) sin 4x + sin? 2x = 0; 2 sin 2x cos 2x + sin? 2x = 0;
sin 2x - (2 cos 2x + sin 2x) = 0;

[sin2x = 0;
|2cos 2x +sin2x =0 |: cos 2x = 0;

nn
2x=nn,x=?,ne Z;

(tg2x +2=0;tg2x =-2; 2x = ~arctg 2+ nm, me Z;

nn
x=—,neZ;

uMeeM

x=—% arctg 2+ mm, me Z;

o5 1
5tgx+8
b5tgx+8=3;5tgx=-5;tgx=-1; x=—§+1m,neZ:

5

———=2; 5=6sinx + 8; 6 sin x = -3; sinx:—l;
3sinx +4 2

x="Einr ke z;
6
X X 1
r) 1—sin2x:(cosE—sin—] s

. X . .X .Xx x . .
1-sin2x = cos® = + sin* = - 2sin =cos =; 1 —sin 2x = 1 — sin x;
2 2 2 2 .
sinx = 0;
sin x ~ 2 sin x cos x = 0; sin x(1 - 2 cos x) = 0; 1
cosx =—;
x=nn,neZ;

n
x7i§+2nm,me Z.
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174. a) cos 5x - cos 3x = 0; —2sin 4x sin x = 0;

[sin4x=0' |:4x=1|:n,neZ_ x:%’l,neZ

sinx=0 "|x=nm,me Z’
x=nm,me Z
- +
6) sin 7x — sin x = cos 4x; sin(x~sin[3:2sina B-cosmzﬁ;
cos4x = 05
2 sin 3x - cos 4x = cos 4x; cos 4x (2sin3x - 1)=0; | | 1
sindx = —;
~ 2
4x:5+nn,x=2+n—n,nez; r  nk
8 x=(1 e ke T
3x=(-1" Lk kez;
- 6 sin2x = 0;
B) sin 5x — sin x = 0; 2 sin 2x cos 3x = 0; ]
Lcos 3x = 0;
2x:7m;x=52£,nez;
3x=£+nm;x:£+n—;n«,mez;
r) cos 3x + cos x = 4 cos 2x; cosa+cosB:2cosu:B-c g—;—ﬂz

2 cos 2x cos x — 4 cos 2x = 0; 2 cos 2x(cos x — 2) = 0;

1) cos 2x = 0; 2x:E+nn,ne Z; x:§+n7n,ne Z;

2)cos x — 2 = 0; HO €OS X # 2, T.e. HEeT pelleHU.

n . Rn
Omeem: —+;,ne Z.
4 2
175. MeTod moZCTAHOBKH B pellleHNUM CHCTEMBI ABYX ypaBHeHM
) x+y=m Yy=n-x;
cosx—cosy=1; |[cosx-cos(m~x)=1;
SO+ Lo
cos o - cosf = -2sin B-sm l3;
2 2
Yy=m-x; y=n-—-x
25in XX T T X Gn XX 1o YsinZ sin{x— = =L
2 7 2 2 2’
y=n-x;

n he1 0
x-—=C)""-—+nk ke Z;
sin(xff):~%; * 2 1 6
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x=2icy Tink ke Z:
2 6

y:n—g—(«l)mﬂg—nk,ke Z;

n n
wim y==-(1)""-Z—nk, ke Z;
y=3 (-1) s

x:iE+2nm,meZ
n 3
3 T
3
e 4n

x ; .
6) 2 2

WM y=n—7—2nm=2—:+2nm,msZ

y=n+—-2nm=-—+2nm,me Z
3 3

y=n-x

y*x—E‘ -x-I
2’ YTy
cos’x=1; |cosx=xl;
n n
=x-—; =2nn-—-,ne’Z;
Y 2’ {Y 2
cosx =1; x =2nn,ne Z;
y—x—E' x=mn+2nn,neZ;
2) 2’ T N
y=n+2nn-—=—+2nn,neZ;
cosx =-1; 2 2
5) X+y=m y=mn-x y=n-x 1
sinx+siny=1; [sinx+sin(n—x)=1; |2sinx=1; sinx=§;

=nT—-X
v x:(—l)"%+m,kez;

x=(-1)*%+nk,ke Z:  wm

y=n—(—1)"-g—nk,kez;

y = (=) §+ n(l- k), ke Z;
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z X
n =--x
x+y=_; y=37™

r)

. . . i
sinx —sin’y =1; |sin®x - sin’ (5 —x): 1

. .o .
smzx—smz(E—x]zl; sin? x — cos? x = 1; —cos 2x = 1;

T n T
2x = n + 2nn; x=§+1m,neZ; y=———§—1m:—7m,neZ.

Omeem: {g+nn; ~-nn/ne Z}.

176. a) {

sin’ x + cos’ y = 2;

sinx —cosy =0; {sin x=cosy; {cos y =sinx;

sinfx+sinx=2 |2sin®x=2;sin*x=1;

{sinx:l; x=242m nez;
1 2

cos y = sin x;

cosy=1L y=2nm, me Z;

T.€. {(g +2nn,ne ZJ; (2rm, me Z)};

sinx = -1; x:—1t-+2nn,ne Z;
2) 2

cosy =—1;

y=n+2rm,me Z;

T.€. {(—125 +2nn, ne Z]; (m+21m, me Z)};

n v T x
x+y=—; =—=—X
6) 4 4 tgxtg E—x :~1—;
tgztgy:l- tgxtg I_x -1 4 6
6’ 4 6’
tg5~tgx 1
tgx-—4—~=—;6tg2x75tgx+1=0.
1-tgltgx
4 1 1
Ipumem tg x = t; 612~ 5t + 1 = 0 t=§ HIu tzé;

t=

2Ht=

R VR

1 r 1
; arctg—+7n,neZ u y=—=-arctg=—-nn,ne Z;
€3 Y=1 €3

5 arctg-;—+nk,kez u y:%—arctg%—nk,ke Z.
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Omeem:

arctgl+1m E—arct’.gl—ym H

3 4 3 ’

1 n 1 ’
arctg — + nk, — —arctg-—-nk |/n, ke Z
( g5 1 tg )/

) sinx +cosy =1; sinx+cosy=1;

B

sin® x — cos® y=1; |(sinx+cosy)sinx~cosy)=1;
sinx+cosy=1;

+ MeToJ a.nreﬁpapmecxor‘o CJIOXKEeHNdd,

sinx —-cosy=1;

2sinx=2;sinx=1; x=~12E+21tk,k€Z; 2cosy=0;cosy=0;

by
=—+mnn,ne .
y 2

Omeem: {[g+2nk; g+ nn)/ n ke Z}.

T T
—y=—: =x-—;
x-y 6 y 6

sinxcosy—l- Sinxcos(x-ﬁ)—lv
2’ 6) 2

¥

y=x-—;

6 . (V3 1. 1

SINY|—cosSx +—8Ilnx |= —;

. T, 1 1 2 2 2
SInX|CoOSXCOsS— +sInxsin— |[=—;
6 6) 2

V3sinxcosx +sin®x =1; +3sinxcosx +sin® x = sin’ x + cos’ 1;
JV3sinxcosx—cos’x=0 |:cosx=0; Y3tgx—-1=0; V3tgx=1

n
1 x=€+1m,neZ;
tgx=—;

V3

n n
y=—+mn—-—-=mn,nez.
6 6

Omeem: {nn; % + ﬂ:n}, neZ.
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I'’'TABA II. TIPOU3BOJTHAS
H EE IPHUMEHEHHE

§ 4. MTIPOU3BOJAHASA

12, Ipupamenre GyEKUMHI

177. a) 1) P=(15+20)-2 =70 (M)
_ AP = 2(a + Aa) + b) — 2(a + b) =
a=15m - 2(a +b) + 24a - 2(a + b) = 2Aa =
=2-0,11 = 0,22 (M) — upupalueHne
b=20m nepuMeTpa;

2) AP = 2(a + (b + Ab)) — 2(a + b) =
=2(a+b)+2Ab-2(a+b)=20b=2-0,2=0,4 (m);
AS,=(a+Aa)-b—-ab=Aa-b=0,11 20=2,2 (m3);
AS,=a-(b+Ab)—ab=ab+a-Ab—ab=a Ab=15-0,2 =3 (m2);

6) R = 2 cM; S, = nR? = 4n (cM?)
DAS=n-(2+0,2)>~n-22=7n-(22+0,8 +
+ 0,04 — 2%) = 0,84n (cm?);
2, 3, 4) — aHAJOTHYHO.

178. Hajite nprpamenue GpyHKOuA [ B TOUKE X;, €CJIH

a) f(x) = —g; x, = —2; Ax=0,1;
x

AT = f(x, + ) - f(x,) = _x—fA_x_[_xi]:

2 2 20 . 20 19 1

T 2+0,1 -2 19 19 19 19°
0) f(x) = 2x% - 3; x, = 3; Ax = —0,2;
Af =2(x, + Ax)’ —3-2x% +3 =2x] +4-x, - Ax + 2Ax" — 2x} =
—4-3.(-0,2) + 2 (-0,2)* = —2,4 + 0,08 = -2,32;
B)f(x)=8x + 15 xo = 5; Ax = 0,01; Af=3(x, + Ax) + 1 — 8x, - 1 =
= 3x, + 3Ax — 3%, = 3 - 0,01 = 0,03;

xZ

r) f(x):?; X, = 2; Ax = 0,1;

2 2 2
Ax
=%+x°'M+T_%:

_ (x, + Ax)’ B ﬁ
Af(x) == 3

2
=2~0,1+0’—1=0,1~[2+E)=
2 2
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=0,1-4’1=0,205.
2
. 2n 3n
179. a) Haittu Ax u Af B TOUKe X,, ecnd f(x) = cos? x; x, = —; x:T'
Pewenue.
Ax:xfxozﬁ_&[-=9n_8n=i;
4 3 12 12
2 2 21
Af(x,) = f(x, + Ax) — f(x,) = cos” x — cos® — =
2
28n L2n V2 1Y
=cos" ——cos’ —=|-"Z | -1-=| =
4 3 2 2
-1 1.1
2 4 4
6) f(x) = 4x — x% x4 = 2,5; x = 2,6;
Ax=x—-x,=2,6 -2,56=0,1;
Af(xg) = flxg + Ax) ~ flx)) =4 -2,6°— 4 - 2.5 + 2,6 =
=4-0,1-6,76 + 6,25 = 0,4 — 0,51 = -0,11;

B) f(x) = tg x; xuzg; x:%;

Ax=x~-xy=———=—

12

H

wia
k]

AF(xy) = [(x, + Ax) = [(x,) = tgg - tgg =V3-1;

r) f(x) =v2x -1; x,=1,22; x = 1,345; Ax = 1,345 - 1,22 = 0,125;

Af(x,) = fx, + Ax) - f(x,) =+/21,8345-1-/2-1,22-1 =
=2,60-1-2,44-1=
=J1,69-J1,44 =1,3-1,2=0,1.
180. a) f(x) = 1 - 3x% Af(x;) = ?
Af(x,)) = f(x, + Ax) = f(x,) =1-3(x, + Ax)’ =1+ 3x} =
= -3x7 - 6x,4x — 3Ax* + 8x7 =
-3Ax(2x, + Ax);
6) f(x) = ax + b; Af(xy) = a(xy + Ax) + b —ax, - b =

=ax; + alx + b — ax, - b = alx;
B) f(x) = 2x%

Af(x,) = 2(x, + Ax)? — 2x] = 2x + 4x,Ax + 2Ax" - 2x} =
= 4x,Ax + 2(Ax)’ = 2Ax(2x, + Ax);
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D=t Aot L ThathtAx  Ax
x x, +Ax  x, x,(x, +Ax)  xy(x, + Ax)
181. CpenEssa CKOPOCTh PaBHA:
S(3) - S(0)
=" - =50 5
a) v, ~ KM/
6) v, = &)A_t& =65 kmM/4;
B) v, = w =65 KM/}
At
r) v, = M =57,5 kM/u.

At

182. a) Ax = x(2,5) — x(2) = 3,75 — nepemeniesEne B MOJOKUTEILHOM Ha-
Ax 3,75

npasiieadu ocu OX; cpeHAS CKOPOCTh U, = — = =17,5;
P pen POSTE Yo =5 T 2,5-2
6) Ax = x(8) — x(7) = -3 — nepemMemieENe B OTPHULATEIbREOM HAIPAaBJE-
HuH ock OX; cpegHAd CKOPOCTH U, = A— =-3;
t

B)Ax =x(5) —x(4)=3+12-5-52-12 - 4 + 42 = 3 — nepememe-
HHE B MOJIOMKHUTENHHOM HampaBjaeHHH ocu OX; cpefHsAsA CKOPOCTh

v,=—=3
At

rNAx=x(8)-x(6)=3+12-8-8-3-12 6 + 6° = -4 — nepeme-

IMeHNe B OTPUIATENHHOM HanpasieHun ocu OX; cpe/iHAA CKOPOCTh

U, = ax =-2.
At
Y
184. y= %xz — napabona
a) Touku c abcmuccamu x, = 0;
x, =1 — obmue gnd cexyinei u
napaboJbl. 1
1
| B BAOAL: k=tgo=2=2=250;
d x
) (A
-1 0 1 * © — ocTpelit yron cekymei ¢ OX;
6)x,=-1; x,=-2;
Af l'(_2)2_1'(_1)2 2_1 1,5
k=__=y(xz)—y(x,)=2 2 - 2_L5

=-1,5<0;
Ax X, — X, -2+1 -1 1
@ — TyHo# yroJ Mexny cexynieit u ocelo OX;

x =1 x,=2 Ax=2-1=1; Ay = y(x,) - y(x)) =



POIIONNS YRBRXUGHHH K YHOSNMKY A. . Kormeropesa 1 Ap. %

1 1 1.3
@ - =2-2=25 k=t
2() 2() 273 g9

k&

(¢ — OCTpHI yroJ;

Nx=-1x=04A=0-(-1)=1;

1 1 =
Ay=y(x2)—y(x1)=y(0)—y(-l)=0—§-(—1)2 =5 =
Ay 1 . .
k=tgo= E = —E <0 = ¢ — TymoH yroi mMexy Cexyiei U moJo-
JKATEJbHBIM HalpaBJeHUeM ocH abermce.
185. Soome = 6x% Ax;

S . =6 (x+Ax) =6x" +12x - Ax + 6 - (Ax)%;
AS = 6x% + 12x - Ax + 6(Ax)? — 6x2 =
= 6Ax - (2x + Ax).

L.]

X
186. a) Ax = x — x5 X = x, + Ax; Af = f(x, + AX) — f(x,).
Ona ¢ysknun f(x) = —x% + 3x;
Af = —(x, + Ax)® + 3(x, + Ax) — (—(x,)° + 3x,) =
=—x} - 8x} - Ax - 8x, - (Ax)* - (Ax)’ +
+x5 - 3x, + 3x, + 3Ax = ~8x% - Ax — 3x, - (Ax)* — (Ax)® + BAx =
= Ax(-3x] - 3x,Ax - (Ax)® + 3);

Af
E:—sz -8x, - Ax — (Ax)’ + 3;

1 1 —2x,Ax — (Ax)?
6 Ax) - = - = o ;
) 1 + 4 = f(x) (4, +Ax)P -1 221 ((x, +Bx) —1)xI-1)
Ax = x —x;3 Af _ 2x,Ax — (Ax)?

Ar ((zg+Ax) _Di-1)
B) AX = X — X5 X = Xy + Ax;
AF = f(x, + Ax) = f(x,) = 3x% - Ax + 3x,(Ax)* + (Ax)’ - 2Ax =
= Ax(3x] - 2) + 3x,(Ax)* + (Ax)® = Ax - (322 + 3x, - Ax + (Ax)’ - 2);

Af
= 3x} + 3x,Ax + (Ax)’ - %

r) x = x, + Ax;
22 +1-(x, +Ax)* -1

Af=f(x0+Ax)-f(xo)=m—
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—2x,Ax — (Ax)® Af 2x, + Ax
((xo +Ax): + () + 1) Ax ((xo +Ax)? +1)xl + 1) ’
gt’ Ax
187. a) x(t) = vyt - 7 A Vs = E;

189.

190.

H

Ax = x(t, + At) — x(t,) = V,(t, + At) —g(to + At =V, + %t(;’

= V,At - gt At — g(m?.

x(t, + At) — x(t,)
At
6) x(t) = —at + b;
Ax = x(t, + At) — x(to) = —a(t, + At) + b — at, — b = —aAt;

ch, = :Vo‘gt0~§At;

__aAt - —a:
° " At ’
gt’
B) x(t) = —;
(t) 2
Ax = x(t, +At)-—x(t)—-—(t + At) - gtAt+—(At).

gt At + H £ (any
o At
r) x(t) = at — b;
Ax = x(t, + At) — x(to) = a(t, + At) — b — aty + b = aAt.
_ oAt
° At

= gt, + = At;
8t 2

=a.

13. IToHaTHE 0 NPOU3BOTHOMH

a) IIpumeM yron kacatennHo#l k¥ rpaduKy hyHKIMH B ZaHHOH TOUKe
3a @, yIyIoBo# KoaddhuneHT — k.
Br. x, k<0 = ¢ — Tynoit yrox;
BT. x, k> 0= @ — ocTpslit yrom;
B TOUKAaX X, ¥ X3 Kﬂ(‘.ﬂ']‘eﬂ}.ﬂoﬁ HeT.

6) B Toukax x,, X,, X3, X, (PYHKIUA BO3PACTAET) YLIBI Q1,Psy Q3 Py —
ocTpele, k > 0.

B) B Touka x;, x, yrnoebie koadduuMeHTs £ > 0, @3, ¢, — OCTDBIE;
BT. x; B < 0; ¢ — Tyno# yrou.

r) Oyaxuua yORIBAKINAS, YIVIOBhle KO3pPUOHeHTH B 'roqxax Xyy Xg
X3, Xy B < 0 = yrasl ¢ Tynele.

IIpomexyTkn Bo3pacTaHuA GYHKOUM Ha rpaduke: [a; b] u [c; d].
ITpoMexyTk¥ yGrBarud: [b; ¢] u [d; e].
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Kacarenpnble k rpaduky B Toukax b, ¢ n d napainenbHsl ocu abe-
nuce; k= 0.

B roukax x;, x; £ > 0 = yrubl HakJOHa KacaTeabHOH K OX ocTphle;
BT. Xy, Xy By < 0; By < 0 = yrasr Tynsle.

191. a) f(x) = 2x% x, = 1; Ax = 0,5.

Haiiru AP B T. X,.
Ax
Pewenue.
Af = f(x, + Ax) - f(x,) = 2x, + Ax)’ — 2x2 =
= dx Ax + 2(Ax)’ = 2Ax(2x, + Ax);

%:2(2%4,&) %, =1;A6=0,5=2-(2-1+0,5)=25-2=5.

Ecau Ax = 0,1; 0,01, peiltenue aHAJOTHYHO.
Omaemoi: 4,2; 4,02.
6) f(x) = x% x, = 1; Ax = 0,5;
Af(x,)) = f(x, + Ax) ~ f(x,) = (x, + Ax)* - x% =
= 2x,Ax + (Ax)* = Ax(2x, + Ax);
A =2+0,6=2,5.
—f=(2x0+Ax) x, =1
Ax
Ax =0,5
TIpu Ax = 0,1; Ax = 0,01 pemeHus aHANOTHYHEL.
Omeemui: 2,15 2,01.

Af

or 16
192. a) ITpu Ax —» 0, Ax -

=8x, + 4Ax — 8x,

Ecmm x4 = -2, 1o 8x, = -8.

Af 2 2 3
= = = : 3
6) Tlpu Ax — 0, Ax 3x, + 3x,Ax + (Ax)” — 3x; -
x, =1
pH X, = ~21, 3x) — 3-(-21)* - 1323;
ar —2x, + Ax — —2x, - -2

B) Ilpu Ax — 0, Ax

opu x, = 2; —2x, — —4.

193. a) f(x) = x% x4 = 25 -1,5.
1) Af = (x, + Ax)® = x} = x3 + 3xlAx + 3x,(Ax) + (Ax)° - %} =

= Ax(3x] + 3x,Ax + (Ax)*);
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A
2) —A—i =3x] + 3x,Ax + (Ax)’ — 3x, npm Ax - 0.
| = (x%) = 8x? =12.
Omeem: gy = (x7) = 8x, Ipu x, = -1,5; f' =
X, =

=3 (-1,5)*=86,75.
6) f(x) =4 - 2x; x, = 0,5; -3;
1)Af =4 - 2(xy + Ax) — (4 — 2xy) =4 — 2xy, — 2Ax — 4 + 2x, = —2Ax;

A
2) Ef = -2 -— HOCTOAHHO NIPH JIO60M X,.

Omeem: (4 - 2x) = -2.

B) f(x) =3x — 2; xo=5; -2

1)Af = 3(xq + Ax) — 2 - 3x, + 3 = 3Ax;
Af _3Ax
Ax  Ax
Omeem: (3x ~ 2)' = 3.

r) f(x) = x? x, = 2,5; -1

1) Af = (x, + Ax)® — &% = 2% + 2x Ax + (Ax)? — x} = Ax(2x, + Ax);

A_f _ Ax(2x, + Ax)

Ax Ax

2x, =2-2,5=5; 2x, =2.-(-1)=-2.

x, = 2,5 X, = -1
Omeem: (x?)' = 2x.
194. a) f(x) = x> — 3x. Haittu f'(x,) npu xo = -1; 2

fx,) = AAf; x =X, + Ax;

Af = f(x, + Ax) - f(x,) = (x + Ax)* - 3(x5 + Ax) — x] + 3x, =

=3 — IOCTOAHHO IPY JIOOBIX X;.

2) =2x, + Ax — 2x, opu Ax — 0;

= x? + 2x,Ax + (Ax)’ - 8x, - 3Ax — x} + 3x, = Ax(2x, — x + Ax);

Af _ Ax(2x, + Ax - 3)
Ax Ax
f'(x,) = 2x, = 3)

=2x, + Ax -3 - 2x, -3 mpm Ax - 0;

=-2-3=-5

1}
|
—

xo
f(xy) = (2%, - 8)

6) f(x) = 2x°. Haittu f'(x,) npu xo = 0 11 x, = 1.
Af = 2(x, + Ax)’ — 2x3 = 2%} + 6xiAx + 6x,(Ax)’ + (Ax) - 2x] =
= Ax(6x; + 6x Ax + (Ax)*);

% = 6x] + 6x,Ax + (Ax)* - 6x, mpu Ax - 0
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1B .
fx,) = 612 =0; f(x,)=6x: =6.
Xy = 0 X, = 1
B) f(x) = —. Haittu f'(x,) upu x, = —2; 1
f_‘i,,_szﬂ*xO_Ax:_ Ax .
XotBx  xy  x(x, +Ax)  x,(x, + Ax)
A Ax =-— 1 —)—iz npu Ax — 0,
Ax Ax - xo(xu + Ax) Xo + XoAx o
1
%) =- ===
T.e. fixo) x: 4 f(1)=_iz:_1'
1
X, =~2
r) f(x) = 4 — x*. Hajiu f'(3), f(0)
, Af
flx,)= E;
Af =4 —(x, + Ax)* —4 + x% = —x} - 2x Ax — (Ax)* + x} =
= —Ax(2x, + Ax);

fx) = TAx(2x, + A0 -2x, - Ax — -2x, npu Ax — 0;
f(8)=-2-3=-6; f(0) =
195.

a) f(x) = x%. HaiiTi ypaBHeHHe KacaTeJbHOH K IpaduKy QYHKIUU
Jepe3 TOUKY ¢ abcmuccoit x, = —1.

VpaBHenue kacaTexbROIN: y = f(x,) + f(%0) - (x — x)

Df(x)=f-1)=1;

2) fi(x,) = o Af = (x4 + Ax)* — x2 = 2x,Ax + (Ax)*(Ax)? = Ax(2x, + Ax);

Xx—=2x°+Ax—->2xo npu Ax — 0;

f(x,) = 2x, =-2,
x, =-1

Hmeem ypaBHeHne kacatenpHol: y =1 - 2(x+ 1) y=-2x -1
6)x,=3;f(8)=32=9;/(8)=2-3=6;y=9+6(x~-3);y=6x-9;
B) %, = 0; f(0) = 0; f'(0) = 0; y = 03
rNx,=2;f2)=4;f(2)=4;y=4+4x-2)=4x -4, y=4x -4

196. a) HaiiT MTHOBEHHYIO CKOPOCTh TOYKH, ABMKYIIeHCA OO 3aKOHY
x(t) = —t2 + 8t, t, = 6.
Pewerue.

Ax = x(t, +At)—x(t)——(t +At): + 8(t, + At) + 2 — 8t
=-t2 —2tAt—(At) + 81, + BAt + t2 - 8t = At(-2t, + 8 — At),
E:x’(to)=wz~2tofAt+8..-)—2t0+8
At At
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npu Ax — 0, T.e. MTEOBEHHasA CKOPOCTh:
v, () = (-2, +8) =-12+8=-4.
t, =6

6)x(t) =313+ 2, 1,=2
Ax = x(t, + At) - x(t,) = 3(t, + At)’ +2-3t5 - 2=

= 812 + Ot2At + 9t (At)’ + (At)’ -3¢ =
= AH(9t] + 9t At + (AL)*);

%:thwtomcum)z—»gtg npu Ax = 0,
xX(t,) =9t = v, (t,) =9-4=36.
’ t, =2
B)x(t)*ﬁ'tle
4
t,+ A 21, At(2t, + At
Ax=(°—+———)———°=~(t§+210At+(At)2-—tf)=—————( o ¥ );
4 4 4 4
Ax 1 t
X(t)=—==(2t, + At) > 2 npm At = 0;
() A 4(., ) g TP
¢ 4
v =x)==2] == =2,
e (2,) 21‘ )
it, =4

r) x(t) =5t - 3; t, = 10
Ax = 5(x, + At) — 3 — 5x, + 3 = Bxy + DAL — 5x, = 5AL;
Ax 5At

— =x'(t,) = — =5; vy, = b npu a1060M ¢.
At ) At P

14. TIonATHe 0 HeNmpePBIBHOCTH (PYHKIMM B IpeAeILHOM Iepexoae

197. Puc. a: ®yukuud HenpepslBHA Ha D(y) B T. x|, X,y X3}
puc. 6: B T. X, GYHKONA OpeTepueBaeT pasphis;
pHuC. 6: pa3pBIB PYHKIUU B T. X3}
pHC. 2 QYHKOUA HENPEPBIBHA B T. X, X;, X4

199. a) Oyuxnous f(x) = x* — 4x B Kaxa0# Touke D(f): (—oc; +oc) HenpepuiBHA;

6) f(x)= Jx

B TOYKe X = 1 TePIUT Pas3phIB;

x =1 ¢ [2; +x), 3HaunuT Ha [2; +o0) HeIpepBLIBHA;
B) f(x) = x* + 2x — 1 nenpepriHa Ha (—; +) U, anauur, Ha [-10; 20];
r) f(x)=5x— Jx; fi(x) = 5x nenpepriBHA Ha (—o¢; +o0), U 3HAYNT, HA
[0; + o0);
L(x)= «/; HenpeprisHa npu x = 0, T.e. Ha (0; +x).



PEIHISNNS YIDARHEHWUNA K yusOuMKy A H. Ronmersposa v Ap.

200.

201.

202,

BriBox: f(x) HenpepniHa Ha (0; + x).

a) f(x) = x* - 3x + 4 > 4 npu x — 0 (T.e. f(x) — HenpephiBHA);
flx) > 2npu x - 2;
X
*+1

9uT, OpK X - 1, f(x)ﬁ%, mpu x — 4 f(x)ei‘%;

6) f(x) =

— GyHKIMA HenpephbiBHA B M1000i Touke D(f) u, 3Ha-

B) f(x)=4 -g — ¢yHKOUA HenpephIBHA PY JIOOBIX X, 3HAYNUT, NPH
x> =2, f(x) >4+ +1=15;

npu x — 0 f(x)—> 4;
2
r) f(x)=4x - % — (DYHKIMSA HellpepbIBHA NP JMIOOHIX X;

Ilpn x > -1 f(x)—>—4—i=—4i;

npu x — 4, f(x)—)16—%=12.

a) m(x) = 3f(x)g(x) > 3 - 1-(-2) = -6;
npn f(x) = 1, g(x) - -2;

_f(x)-gx), _
6) m(x)—‘f(xhg(x), f(x) = —g(x)
IIpu f(x) - 1. g(x) - -2; m(x) - i—}z— =-3;

B) m(x) = 4f(x) — g(x) — HempephiBHA.
IIpu f(x) > 1, g(x) > -2; m(x) > 4 -1 - (-2) =6;
r) m(x) = (3 - g(x))f(x)
Ipu f(x) > 1, g(x) > -2; m(x) > (3 +2)-1=5.
f(x)

= ; 0
a) m(x) @Y 8(x) #

Ipu f(x) > 3, g(x) = -0,5, x = —1; m(x) >

6) m(x) = (f(x) — g(x))?

IIpn f(x) — 3, g(x) = —0,5; m(x) = (3 + 0,5)? = 12,25;
B) m(x) = (f(x))* + 2g(x)

Ilpu f(x) - 3, g(x) > -0,5; m(x) — 3% + 2(-0,5) = 8;
(g(=)*
f(x)-2

f(x) - 3, g(x) —» -0,5; m(x) >

3 .
(0,5

r) m(x) = i fx)# 2

2
0.9 gz
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203. a) f(x) = f_ig”‘—*z, D4 fx) o 1811242 g,
-3 4-2
x*-3x -1+3 1
6) f(x)= - == - -1;
VIO = e T Traer 5 PAY
B) f(x)-5 2x_)5_—_4=l npu x - 2;
4 4
r) f(x)=x —“-x-35-4 mpux—>-1; x=-3.
x+3

204. P, .00 = 42, @ — CTOPOHA KBaApaTa ¢ TOYHOCTEIO fo 0,01 1M,
P = 4a — Gyner ¢ Tounoctsio 4 - 0,01 = 0,04 M.

205. TlepnMeTp NpPaBHIBLHOTO TPEYTOJBHHKA CO CTOPOHOM @ BBIYMCJIEH C
TogrOoCThIO 0 0,03 aM. P, = 3a, TOrAa CTOPOHY AOCTATOYHO H3MEPHUThH
¢ royrocTsio a0 0,03 : 3 = 0,01 am.

206. nuna oxpyuOCTH ¢ paguycoM R pasra 27R u BhIuMC/IEHa ¢ TOYHO-
creio no 0,06 oM.

TOI‘AB paxnyc AOCTATOYHO U3MEPHUTHL C TOUHOCTBIO
|R-R< ° 06 0.08 . IR - Ry <0,01 (am).

208. a) f(x) = (x? + x?) = 2x + 8x%;

6) f’(x):(l+5x—2] =—l2+5;
x x
B) f(x)=(x*+ 3x — 1) = 2x + 8;
r) f(x)=(x* +Jx) =82 + -i—
2Jx
209. a) f(x) = x3 - (4 + 2x — x2) = 4x° + 2x* — x5,

HreM IpOM3BOAHYIO CYMMHEI (M NPUMEHsAEM IPOU3BOJHYI0 CTENeHM):
fi(x) = 12x% + 8x® — 5x* = x*(12 + 8x — 5x?);

6) f(x)=x - @x* —x); g(x)=+x; m(x)=2x% - x.

HieM npousBoiHYI0 HIPOUIBEACHUN:
F(x) = 8(x) - mix) + m'(x) - g(x) = —m - (22% = ) + (42 ~ 1) - =
2z

_ 2% —x+8x"-2x _10x* -3

2Jx 2x
B) f(x) = x* - (8x + x%) = 3x® + x% f(x) = 9x* + Bx? = x*(9 + 5x?);
r) fx)=(2x - 3) - (1 - x°).
IIpousBofHAA TPOU3BEACHUA:
Fx)=(2x - 3) - (1 -2+ (1~ 2% - (2x — 3) = 2(1 - x¥) +
+(-8x%) - (2x - 8) = 2 - 2x° - 6x® + 9x% = 2 + 9x? - 8x%,




PEIENNC YRPRENCEWA K yuoSuxy A 1L Essmeeropesa i A3 ] ]

210. a) y = 1+2x . Ilpouseognas gacTHOrO [E) = w;
3-5x v v
@)= (1+2x) - (3-5x)-(1+2x) - (3-5x) _ 28 -5x) +5(1 +2x) _
v 3 -5x) 3 -5x)°
_6-10x+5+10x
(3-5x) ’
, 11
X)=——;
YO = By
x2
6) y= o1 IIpousBogHasa 4aCTHOrO
-
Sy EVCE-D-@x-1 £ 2x@x-1 22"
@x-1)7 @2x-1°

- 2x2x-1-x) 2x(x-1),
@x-1°  @x-1)?°’

3x-2
B) y = ——. WmeM nDpoU3BOAHYIO JaCTHOI'O
5x+8

)= Bx=2) (6 +8) - (Gx+8) - @r-2 _3Gr+8)-5Ex-2)
(5x + 8)° (5x + 8)*
_15x+24-15x+10
(5x +8)? ’
by 34
V) = ey
3-4x —4x® —2x(3-4x) -4x*-6x+8x® 4x* -6
Ny=—7—; yix)= v = + =—;
X X x x
, 4x-6
Yy =22
x

211. MmieM OpOM3BOAHYIO CyMMEI ¥ IPAMEHSEeM OPOH3BOAHYIO CTEIeHH.
a)y(x)=x%-3x' —x+ 5; y'(x) =8x" - 12x* - 1;
1 4 1 H
6) y=--—=+Vx; y=—x-4x?+x%;
V=g V=3
1 5.1 - 1 8 1
==+ 8x P+ x =4 —;
Y73 3°7 olx
B)y=x"—4x* +2x - 1; y = Tx* - 20x* + 2;

’ 1 9
Ny="+=S+1 y=-x"+3x2+1; y=x-9x* =x-—.
)y 2 i =3 v T

212. 0) f(9) = '-35 () =@x-3)| 1 =-1-8=-4f@=4-3-1;
T2
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1 2
6) f(x) = x - 4Jx; f(x) = x — 4x%; f'(x)=1—2x2=1—i;
Jx
, 2 2 2
£(0,01) =1~ =1--"=-19; f@)=1-——==1-1=0;
©.0h 0,01 0,1 re Ja
B ) =x- 15 Fl=1+1;
x X
(Woy=1+123. p[_ L oqi 1o -4
f(Jé)_1+2 > f’( Jg] 1+1_1+3 4;
3
J3-x L _“M2+x)-18-x) -2-x-3+x_ -5
D)= ™= @+ C+2F @+’
s N
f'(3)*(2_3)2f 5 f(0) = e

a) PemuTs ypasrenue [(x) = 0, ecan f(x) = 2x? — x; fi(x) =4x — 1;

4x - 1=0; x:l;
4

6) f(x):-gx“+x2+l2; Fx) = -2x2 + 2x; —2x* + 2x = 0; —2x(x — 1) = 0;

2x=0; {x=0;
x-1=0; {x-1.
Omeem: {0; 1}.

3
B) f(x):%—l,5x2—4x; f(x)=x*-3x-4;f(x)=0; x>~ 3x~-4=0;

3+J9+16 3+5
| N T’

r) f(x) = 2x —%x”; f(x)=2-10x; f'(x) =0; 2 ~ 10x = 0; x = 0,2.

a) Pemuts HepaBereTso f'(x) < 0, ecant f(x) = 4x — 3x%.
Pewenue.

x, =4; x,=-1;

f(x)=4-6x;4-6x <0;4<6x; x>§.

Omeem: [—z—, + o0 |,
6) Pemute BepaBeHCTBO f(x) < 0, ecnn f(x) = x* + 1,5x%
Pewenue. T~ T

f(x) = 3x* + 3x; 3x(x + 1) < 0; AM X

Omeem: (-1; 0).

B) f(x) = x* - 5x; f(x)=2x - 5; f(x) <0; 2x - 5 < 03 x<%.
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Omeem: (—w; E]
2

r) f(x)=4x“%x3: fx)=4-x%4-x*<0;(2~-2x2)2+x)<0;

Omeem: (—w0; —2) U (2; + ©). =, 7.
215. Haittn nponasozmme byEroMl - 2 *
-3x
+ax°
Fla) = (3.1:2 - 31 + 4x°) - 20x*(x* - 3x) _
A +4x°)

_3x" +12x" - 3-12x° - 20x" + 60x°
- 1+ 4%°)

-8x" +48x° +3x" _ x*(-8x° +48x* +3)
T Arardy T q+4ary

6) f(x) = [ +x](z Jx);

a) f(x) =

f'(x):(%+x2] ~(2—\[;)+(2—s/;)'v(%+x2]:

:(21:f%](2~&)+[%+x2]-[7$]=

2 3 _
—4x— ZxJ— 6 *417 Sx:/i }x 12~/— 3x\/_
2 2x 2Jx 2:% Jx
_ Jx(8x* -3x-12) - 5x*
2x°Vx ’
5-2 -12x°(1 - x°) + 3x%(5 - 2x°
=2 =t 1251 #) + 82 ) _
-x 1-x)
-12x° +12x% + 15x% — 6x°
B) = =
a-=y
_ -12x° +62° +152° _ x*(15 - 122" + 6x°)
1-x% a-x ’

r) f(x) = Jx(3x® - x);

flx)= J—(3x —x) +Jx(@5x - 1) =

3x - x + 2x(15x* -1) 3x® — x + 30x° —Zx

2Jx 2x




s 2002-2014 1. ANESPA

- 33’;‘/;3" = 3"(121‘7;._ L %\/;(llx‘ -1).
216. Haiitu snauenns x, npe KoTopux f(x) =0
a) f(x)=x° —3%.!3 +5x; f(x)=b5x'—10x2+ 5; f(x) =0
H(xt-2x2+1)=0; (x* - 1)*)=0; x = £1;
6) f(x) = 2x* — x%; f(x) = 8x® — 8x7 = 8x%(1 — x*) = 8x%(1 — x?)(1 + x?);

fe=o; | =%

=11;
B) f(x) = r‘+4x,f’(x) 4+ 4; f(x)=0;4 - (¥*+1)=0; x = -1
r) fix) = x* — 12x% f(x) = 4x° — 24x; f(x) = 0; 4x - (x® - 6) =

x=0; x=0;
¥ -6=0; |[x=+6.

217. PemnTth HepaBeHCTBO f'(x) < 0
a) f(x) = x> — 6x2 — 63x; f'(x) = 3x? + 12x — 63 = 3(x? ~ 4x — 21);
f(x) <0; x> -4x - 21 <0; (x - THx + 3) < 0;
+ T
_3 — 7 x
Omeem: (-3; 7).

6) f(x) = 3x — 5x* + x% f(x) = 8 - 10x + 3x%
3x2—10x+323.[1_%)(x_3); flx) <0; (x—%)(x~3)<0;
+ T
3 3 x
Omeem: [%;3}
B 160 = 2 -8 1) = 268~ 8 1(2) < 05 2 - 9 < 03
(x = 2)(x + 2) <0

T T
D2 x

Omeem: (~2; 2).
r) f(x)=3x2—9x—%x2; f(x)=6x -9 —x% x> +6x~9<0

wm x2 —6x+9>0; (x—-3)>0.

Omeem: (—w; 3) U (3; +x).
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218.

219.

220.

221.

222,

Ecnu f'(x) = 2x + 3, 1o ogHa ua QyHKUMil

a) f(x) = x* + 3x, nnwm f(x) = x* + 3x — 1 u ap.;

6) f'(x) = 16x3 — 0,4; f(x) = 4x* — 0,4x; uan f(x) = 4x* - 0,4x + const;
B) f'(x) = 8x — 25 f(x) = 4x* - 2x; unn f(x) = 4x* -~ 2x + const;

1) f(x) = 9x° —%; Fx) = 327 -%“7.

a) Ecn xaxzgan ns pyaxuuit f(x) 1 f,(x) He HMeeT OPOMABOLHOS
B T. Xy, TO YTBEPXAEHUE, uTo O(x) = fi{x) + f,(x) HEe MMeeT Tpous-
BOAHOH B T. X, HEBEPHO;

6) ecant f,(x) MMeeT NPOUBBOAHYIO, & f,(X) He UMeeT MPOM3BOAHON, TO
o(x) = fi(x) + fy(x) He UMeeT IPOVBBOAHON B T. X,.

16. MiponsBoaHasn CI0KHON QYHKIMHK
3amaTh QopMynaMu sJeMeHTapHble PYHKUMH [ U g, U3 KOTOPBIX CO-
CTaBJIeHa CA0XKHAS QyHRINA h(x) = g(f(x)).

a) h(x) = cos 3x; y = f(x) = 3x; g(y) = cos y;

6) h(x):sin(zx-g]; y=f(x)=2x—§; g(y) = sin y;
5) h(x>=tg§; y=f(x)=§; o) = tg y;

r) h(x) = cos(3x + g) y=flx)=3x+ g; g(y) = cos y.
a) h(x) = (3 - 5x)% f(x) =y = 3 — 5x; g(y) = y*

6) h(x) = Jeosx; f(x) = y = cos x; gy) =y
B Ax)=Cx+ T); f(x)=y=2x+1; 8(¥) = y';

1 1
r) hx)=tg=; f(x)=y==~; gy)=tgy.
x x
Haittu o6nacTh onpenenenus Kakaoi U3 QyHKINH:

a) y=v9-x%; D): 9-x*20; (3~ x)3 + x)20;
- + -
(777777777777 77777 SRR
-3 3 x
Omeem: [~-3; 3].

6) y:——zl——; D(y): x* = Tx + 12 > 0; (x — 3)(x — 4) > 0;
x*-Tx+12
¥ +
3 4 x
Omeem: (—; 3) U (4; +o).
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B) y=y0,25 - x*; D(y): 0,25 — x* 2 0; (x - 0,5)(x + 0,5) = 0;
N -
O,S’U),.‘i X
Omeem: (-3 —0,5] = [0,5; +).
r) y:;.; D(y): dx — 5 - x » Qumum x* dx -5
Vdx +5 - x*
(x - 5)(x + 1)< 0;
+ +
‘U x
Omeem: (—1; 5).
223. a) y =vcosx; D(y): cos x 2 0; xe (—L; + 2rn; g +2nn |, ne Z;
\ 2
}y\
- &3 ’0 T x
2 B)
1 . T n
6) y=——————; D) sinjx—- =0 x— - =#mnn
. } 6 6
sinf x -
x¢—7E+mz,na Z;
6
B)y = tg 2x; y = iln~2ﬁ; D(y): cos 2x = 0; 2x # I + g
cos 2x 2
id
x#—+4nn,ne 7Z;
4
r) y =+sinx; D(y): sin x 2 0; [0 + 2an; = + 2rn), n € Z.
Ay
/\. R
U \x
Omeem: [2nn; = + 2nn], n € Z.
224. Ha#iTy npousBOAHYIO QYHKIIUH
a)f(x) =2x - T f(x) =82x — 7)" - 2 =16(2x - 7)";
1 . -15
6) f(x)= ——; f(x)=(5x - 1)% f(x)=-3Bx+1)" 5= -
) F(x) Grr1F flxy = ( Y4 ) ( ) Gri 1)
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B) f(x) = (9x + 5): [(x) = 4(9x + 5) - 9 = 36(9x + 3);

1 5 g " -30
= f(x) = -1 =-5(6x — =
r) f(x) TS f(x) = (6x - 1) f'(x)=-5(6x-1) 6x 1y
-3 / 10
ﬂ5JU/U%{3*E): ﬁ“:_m3,£] [~1]=——3L—m;
2 \ 2 2 x
2l (o]

8) f(x)= Zx—7 -(1-2x)",

Hrlem pOu3BOAHYIC PasHOCTH ABYX PYHKUME M CTENEHH CJIOXMKHON
GOYyHKOUA:

. 1 1 . 1Y .
=8| —x - e —9x) (=9) =2 Zx = —2x)%
f'(x) 8[4:{ 7) 1 4(1-2x)" - (-2) (4x t]+8(1 2x)
B) f(x) = (4 ~ 1,6x)"; f'(x) = 10(4 — 1,5x)% - (-1,5) = —15(4 — 1,5x)";
r) f(x) = (5x — 2} — (4x + 7)% f(x) = 13(5x — 2)¥¥ . 5 +
+6(4x + 7)7 4 = 65(5x - 2) + 24-——1A

(4x+ 7y
226. HaéitTn o6sacTh onpeneieHnd QyHKIMNA:

1
a) y=+v1-2cosx; D(y): 1 - cos 2x > 0; 2 cos x < 1; cosx$»2—;

xe[E+2nn;ﬂ+2nn ,neZ;
3 3

4 [4-x
4 —-120; -
6) y=, ;”12 D(y): lx' % x*

{x =0 x = 0;
LN
=72 0 IN_*
Omeem: x € [-2; 0) L (0; 2).
B) y = +fsinx - 0,5; D(y): sinx—%zo; sinx 2

y

1-}7—\\\

2

20; |2-x)2+x)<0;
x # 0;

B

[N

olpol~

o4 -
m""“y
xR

Omeem: xe [% + 2nn; s—g + Zrm], neZz;

1 x+1
~+120; >0; +1)-x20;
r)y= l+1: D(y): x+ 0 x 0 WM {(x ) x
x x # 0;

x#0; x #0;
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+
1 -0 x
Omeem: x € (—o; — 11U (05 + o).
227. 3anams dysrnun f(x) = 3 — 2x, g(x) = x°. BpIpasuThb CJACKHYIO QYHK-

3328
a) h(x) = f(g(x)); h(x) =3 -2x =8 -2 -g(x) =83 -2 x%
6) f(x) = 8 — 2x; p(x) = sin x; h(x) = g(p(x)) = sin? x;
B) h(x) = g(f(x)) = (3 — 2x)%
r) A(x) = p(f(x)); p(x) = sin x; h(x) = sin(3 - 2x).

228. f{x)= —1—1; g(x) = cos x; p(x)= \/;
X —
CocTaBUTh QYHKIIHN:
1

cosx ~1

a) h(x) = f(g(x)) = i D(h);cos x=1;x= 0+ 2zn,n e Z;

x=2nn,ne Z;

6) h(x) = f(p(x)) = Tlvf DUy Vx # L x# 1.
x -
Omeem: R, kpome x = 1,

B) h(x) = p(f(x)) = Jeos x; D(h): cos x 2 0;

xe —E+27m;E+2nn ,neZ;
2 2

r) h(x) = p(F(x)) :%: D) x> 1, me. x  (1; +x).
—

229. Haiitu takywo dysxuuo f, uto f(g{(x)) = x.

) gx) = 23 ()= 5. Tlposepum: f(g(x)) = é(zw =x;

6) g(x) = Vx, f(x) = x% 1.k, [(g(x) = (Nx)Y =x; x 2 0;

x-2 _Bx+2-2_
3 /‘(zt_a?(x))————3 x;

r)glx)=x*+ 1 x<0; f(x)=—x~1,

T.K. f(g(x) = T+ D) -1=-|x]=x, x<0.

230. a) f(x) = (x® — 2x* + 3)'7; f(x) = 1Tx(3x? — 4)(x® — 2x* + 3)'%;

6) f(x)=v1-x*+

B) glx) = 3x + 2; f(x) =

1
;) =(A-xt)E (43,

1
x*+3
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19l.

! 3
f’(x)=%(1~x‘)‘5 (4%~ (2 +8) 2= - 2x
B) f(x) = Vax® +5; f(x) = (4x* +5)%;

1
filx)= 1 (4x* +5) ¢ (8x) = 7,47",{;
2 4x' + 5

i
1) f®)=@-xF +V2x -7 =3~ + (22 -}

ol—

fx) =58 -x*)! (-3x%) + %(2x -T2 =

= 1523 - ) +

-3

17. IIpou3BoaHEIe TPUTOHOMETPHYECKHX GYHKIMI

231. a) y'(x) = 2 cos x;

B) y'x = 1 cos x;
Y 2 H
232. a) y'(x) = 3 sin x;

B) y'(x) = sin x;

233. a) y'(x)=—

H
cos’ x

, 1
B) y'(x) = Toos %

6) y'(x) =~ % cos x;

r) ¥y (x) = 3 cos X.
2
6) y'(x) =1 - 2 sin x;

r) y'(x) =2cosx - g sin x.

6) y'(x) = -sinx -

=3
cos® x

r) ¥(x) = —cos x.

cos® x

2 2
Vi—x (2 +3)

234. a) f'(x) = % (cos(2x ~ m)) = —%(— sin 2x)- 2 = sin 2x; f'(x) = f(n) = 0;

6) f(x)=x"+(tgx) =1+

cos® 2x

q

B) f(x) = 3[sin[§ = g]) = sin%

3 F(0) = f'(n) = 3;

V3

5 F(0) = 0; F(m) = sing =¥,

2

r) f'(x):Z(cosf) =2-(-£]Sin§:~sing; f1(0) = 0;

2 2

, LT
n)=-sin—=-1.
f'(m) 3

'
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235.

236.

237.

Pemmrs ypasuenye [(x) = 0, ecu:

a) ﬂx)’éx*'COSx; fl(x)=é—sinx; fi(x) =
o1 o
sinx=—; x=(1" " irkkeZ;
2 6

P 05 1o =0
X cos™ x

6) flx)=x-tgx; [(x)=

cosx=1, [x=2rn,neZ

1
1=——-—; cos x :1;[
cos’ x

cosx=-1; |x=n+2rn=n(2n+1),ne Z;
B) f(x) = 2 sin x — 1; f{(x) = 2 cos x; [(x) = 0; cos x = O,

X = + m, me Z;

SN

r) flxy=x-cos x; f'(x)=1+sinx; 1+ sin x =0, sin x = ~1;

s
x:~5+nm,me Z.

Haittn npouaBoanble GyHKIIMH:

a) f(x) = x* sin 2x. Uuiem npousBoAHyO NpoH3seleHus IByX QyHKIuMiA:
[(x) = (x¥) - sin 2x + (sin 2x)" - x¥ = 8x* - sin 2x + x* - cos 2x - 2 =
= x? . (3 sin 2x + 2x cos 2x);

0) f(x) = x' + tg 2x. [IpoussogHAST CyMMDI:

1.2 ; 2
f(x)y=4x* +wv-~ =4x" + ———;
‘9x cos’ 2x
B) f(x)= 925—35. IIpouaBofHAas YACTHOrO ABYX GyHKIMHK (X = 0):
x

, -sin3x-3-1-cos3x -3sindx —cos3x
f(x)= 5 = 5 ;

X x”

1-sinx—-cosx-x 5mx x cosx

X ,
r) f(x)=——; [(x)= —
sinx sin® x sin® x
Haifttn npoussogHyI0 Ka)kaoH u3 QyHKUMIL:
a) f(x) = sin? x; f'(x) - 2 sin x cos x = sin 2x;
0) f(x) = tg x + ctg x;

s 2
R | 1  —sin"x-cos x)
fi(x)= 2 iz ) 2 -
cos X sin” x sln” x cos™ X
—cos2x-4  -4cos2x

T dsinxcos’x  sin’2x
B) f(x) = cos? x; f'(x) = 2 cos x - (~sin x) = —2 sin x cos x = —sin 2x;
r) f(x)=sin? x + cos® x; f(x) = 1; f'(x) = 0
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238. a) f(x) = cos 2x sin x -+ sin 2x cos x: f(x) = sin(2x + x) = sin 3x;
f'(x) = 3 cos 3x;

6) f(x) = cos® i - sin? : f(x)=cos|2- % w.: cosg; Flx)= --é sin E

B) f(x) = sin dx sin 3x - cos Hx cos 3x); f(x) = cos (Hx - 3x) = cos 2.x;
f'(x) = -2 sin 2x;

r) f(x) = sin 3x cos 3x; f(x) = Zjﬁg%c—(—)i%{ = ésin 6x; f(x)-= 3 cos 6x.

239. HaitTu ToYKH, B KoTOpbIX [(x) = 0; f'(x) > 0, ecnu:

a) [(x):Zsinlx—s/gx; f(x)= 2(2smxcosx)~\/— 251112x—\/2

f'(x)=0; 2sin2x -2 = 0; sian:—\q@; 2x=(—1)”-g+nk,ke Z:

x = (-1 -E#ﬁ ke Z;

f'(x) > 0; sin2x > [g; 2xe|l+ 2nn; 3n + 2mzj, ne Z;
2 4 4 )
hid 3n
xXe{—+nn; —+7An |,ne Z;
8 8
6) f(x) = 2x + cos(4x — n); f(x) = 2x — cos 4x;

[(x) =2+ 4 sin 4x; f'(x) = 0; 2(1 + 2 sin 4x) = 0; sin4x =—%:
’ . 1 ket T
f(x)>0;sm4x>—;;4x:(—l) -6+nh,keZ;
nk
= 1“- +— ke Z;
-1 "

n n nn Tm  wn
dxe|——+2nn; —+2 ) Z; xe ——+—|,neZ;
xc(s n6 nn)ne (04 3520 2)1

B) f(x) = cos 2x; f'(x) = -2 sin 2x; f'(x) = 0; sin 2x = 0; 2x =nn, n € Z;
x:%,nez;
f'(x) > 0; -2 sin 2x > 0; sin 2x < 0; 2x € (- + 2nn; n + 2nn);
n n
xe|-—+mn;—+an |,ne?;
[armgre)
1) f(x)=sin2x - 3x; f(x) =2cos2x — V3; [(x)=0; 2cos 2x = \/3;

cos2x:£; 2x=t£+2nn,ne Z; xzilwwm,ne Z;
2 6 12

fi(x) > 0; cost>§; 2x € [-g+27m;g+27m),ne Z;

Hnnn
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240. 3agars GopMysoit XoTA 66l OOHY QYHKIHIO f, €CIH:
a) f'(x) = 1 - sin x; f(x) = x + cos x (uau yobas us
f(x) = x + cos x + const);
6) f'(x) = 2 cos 2x; f(x) = sin 2x (mau awbas us f(x) = sin 2x + const);
B) f'(x) = —cos x; f(x) = —sin x (f(x) = ~sin x + const);
r) fi(x) = 8 sin x; f(x) = - 8 cos x (f(x) = -3 cos x + 5;
f(x) =-3cos x -8 ur.x.).

n T
Xe€|—-—+Tnn;—+mnn |,ne 4.

§ 5. IPHMEHEHUE ITPOU3BOJIHON U HEITPEPBIBHOCTH

241. dArnaerca nu PyHKIUA [ HenpepbIBHOHN B TouKax x, = 0 u x, =0,
ecau:
a) f(x) = x' ~ 4 +1 — PyHKIUA HenpepsiBHE M JupdepeHIMpyeMa Ha
R = (—o0; o), x = 0, x = —1 npunaniexar (—oo; +ox);

x+1, x=-1
0) f(x)=1 ,

x°—x,x>-1;
Pyaxnua m(x) = x + 1 Hempe-
peiBHA Ha (—o; —1];
¢yuxuua n(x) = x* - x Henpe-
peIBHA Ha (—1; +oc).
(m'x)y=1,n'(x)=2x-1)
B 1. x = -1 f(x) TepuuT paspsIB.

—x? . Yy

B)f(x):{l x, x<0; 254
5-2x,x20; ’

Dyurnua m(x) =1 - x> ga D:
(~a; 0) HenpepHBHA
n quddepernupyemasn (a 3Ha4YUT,
¥ B Touke —1). 1
Dyaxnua n{x) = 5 ~ 2x Ha
D: [0; +o) HenpepbIBHA ¥ AUd-
depernupyemaa B T. x =0, a B /_.1 {0 gyg\x
Touke x = —1 He cymgecTsyer.

Omeem: f(x) TepuuT pas3pniB B T. X = 0.

r) f(x) = 2x — x* + x% D(f): (—o0; +); x = 0 u x = —1 npunagnexar D(f).
Dyrknusa f(x) HenpepsiBHa U auddeperuupyemad Ha D(f).
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242. HaiiTi MpoMeXyTKH HeTPepbIBHOCTH (DYHKUHU:
a) f(x) = x3— 2x%; f'(x) = 3x* - 4x onpenenena na R, T.e. Gynxnus
f(x) merrpepsIBHaA Ha (—x; +x);
x*+27 x+8 (x+8)x'-3x+9) x*-3x+9
§) f(x) = =120 py = 22 LN ) - ;
x(3 + x) (x+3) x x

T3xaat’
D(f): x # 0; x = -3;
f(x) HenpepsIBHa Ha (—ow; —3) U (=3; 0) U (0; +w);
B) f(x) = 2x* — 8x% + 4; [(x) = 8x° — 6x; D(f) u D(f'): (~o0; +c0)
®ynxnus f(x) — HenpepsiBHA HAa (—0; +);
X —5x+6 (x -3)(x-2) *—3
- . - L = — . 2;
) f(x) £-8 fx) (x-2)(x*+2x+4) x*+2x+4 ¥

x? + 2x + 4 > 0 npu mobeix x; f(x) HenpepsiBHAa Ha (—0; 2) U (2; +oo)

244. PemuTh HEPARCHCTEA:
a) x® — 5x + 4 > 0 permaem MeTOAOM MHTEDBAJOB: (x — 1}x ~ 4) > 0

TN +

1 - 4 x
Omeem: (—c; 1) U (4; +c);

x°+4x -5

_ T
25 - 1 x
Omeem: x € (=5; —8] v (1; +o).
+
3+v9+16 "2*16=3;5; 4 -1 = (x + 1)(x - 4 < 0.

B)x?*—-3x -4<0;

TN 5
—u N

Omeem: x ¢ [~1; 4].

2— -
r)x 7x+6<0; 7 +J49 24=7t5;6;1.
x-2 2 2
(x - 6)}x-1)

Hepasenc'x‘ao IpUEUMAET BUA! < 0 pPaBHOCHJBHO

(x — 1)(x - 2)(x - 6) <0.
A ey
—ANS x
Omeem: x € (—; 1) w (2; 6).

x-2

) (xz— 2)(x - 4) >0 (x = 2)(x - 4‘)
x°+2x~3 (x-1D(x-3)
(x = 1)(x - 2)(x - 4)(x + 3) 2 0.

245. a > (0 paBHOCHJIBHO
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,3: ;1 2( ;4 X

Omeem: x € (~x; —=3) v 1; 2] U [4; +x).
6) Té < 1; BBINOJHMM PAaBHOCUJIbHOE NMpeofpa3oBaHKe Hepa-

x* - 6x+

BEHCTBa

— 2 —_ —_
5 8 -1<0; 8 x +6x 8<(); x(6 - x) < 0 pasHoO-
X -6x+8 x~ -6x+8 {x —2)x -1

cuIbHO X(6 — x)(x - 2)(x — 4) < 0.

8
TIpu x = 0 gaHHOE HEpPaBEHCTBO NPWHIMAET B s <1, 4TO HeBepHO.

e ﬁ
0 XA
Omeem: (—=; 0) v (2, 4) U [6; +x).

9t 4 5 ~
Y*'))L

-5+v25-16 -5+3
B) -~ 21; 3uavMenareJib: A =2 s —4;
x° +Bx + 4 2 2
(x « 4)(x - 1)
BbIOsIHHM PABHOCUIIBHBIE TPeOBPA3OBAHUS HEPABEHCTBA:
2= 9 _ N
?.r +5x 120 2x* + 5x —x* —5x - 4 >0 Alx 4 >0
x +bx+4 X +5x+4 x"+5x+4
-2 +2) o 5% A %

(x+Dx-4 \[\/‘a

Omeem: x e (—x; —-4) v [-2; -1) VU [2; +o')
x*-2x-3 <0; (x + 1)(x - 3)

(x+3)x—-4) (x +3)x - 4)

T EY
-3N\_/-1 3U 4

Omeem: x € (=3; —1) v (3; 4).
246. Haiti o0nacTp onpejesieHUs QYHKIAA:

r)

4 x*-3x-4
4 X-——20; |———T——20;
a) f(x)=v~\’—— D(f): x-3 x-3
x
x #3; x#3;
(x+1)(x-4)
x-3 ~ 7 paBHOCHJIbHO HEPAaBEHCTBY:
x #3;
(v + I)x—4)x—-3)=20
s s

_:/'*1 3‘\—}; x

Omeem: x € [~1; 3) U [4; +x).
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6) /'[x):{ : +1 D(f): v£—+l>0 —3+,f:—4—20: x‘r—l—ZO;
Yxi - x -4 x”
(- Die+ 1) >
(x-2)(x+2)

Omeem: D(f): x € (—77- =2y w1 11w (25 +=).
5) f(x):\f—ﬂ;+12 Dy x“+7;f1220; (x+3):x+4) >0

PABHOCHJILHO HepaBeHCTBY: X(x + 3)}x + 4) 2 0, x = O.

4 -3 - 0 x
Omesem: D(f): x e [-4; -3 v (0- +ac),

) () = 1 - ?,—¢ DY: 1~— -2 0 ’%5:—820;

(r-3)x+3)
(x-1x+1)

7,

s

-3 -1 1\_/3 ¥
Omaem: D(f): x € (-=; =3[ w (-1; 1) v [3; +=).
248. Pemnrs HepaBeHcTBA!
a)x' - 10x% + 9 < 0 5+25-9=5+4; 1;9; (x* = 1)(x* - 9) < 05
(x = 1)x + 1)(x — 3)(x + 3) £ 0
+ , +
-3 ~1 IN_/3
Omeem: x € [-3; -1] v [1; 3].
T+ \/49 132 T+9

6)yx' =82 Tx} x! - Ta? - 820; ————" =5 85 -1
2 2
(x¢ -~ 8)(x* + 1) 2 0; (x - 2V2)(x + 242)(xt + 1) = 0
N
P

Omeem: x € (—co; ~ 2\/5) v (2\/5; + o).
B)x' - 5x? + 6 > 0; (x* - 3)(x*~ 2) > O

(x - V3)(x + V3)(x - v2)(x + V3) > 0;

V2 2

Omaem: x e (o= — J3) w (—/2; V2) U (+/3; + o).
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5+v25-16 5%3
2 T2
(2= 4)x* — 1) < 03 (x — 2)x + 2}x ~ IUx + 1) < O
+ *+
-0\ /-1 1 2 X
Omeem: x € (-2; ~1) v (1; 2).
249. a) (x* ~ 1)(x + 4)(x® ~ 8) < 0; (x — 1)(x + 1)(x + 4)(x — 2)(x* + 2x +
+4)<0; x>+ 2x + 43 —11\/—1_—7; D<0=>x*+2x+4>0n0pn

r)5x2 — 4> x' x' - 5x¢+ 4 <0

4; 1;

A00BIX X.

Wmeem (x — 1)(x + 1)(x + 4} x - 2) < 0;
+ T

-4 -1 1 2 X

Omeem: x < [-4; -11 U [1; 2].

6) vx* -4 (x-3) < 0; Jx*~4 >0, smaumr, x - 3 < 0.

{xz -4>0 {(x+2)(x~2)>0;
Hmeem:

x-3<0; |x<38
-2 23 X
Omesem: x € (—=; -2} U (2; 3).
B) x¥(x — 3x + 2) > 0;

- ~2 0 *
Omeem: x € (~2; 0) U (0; 3).
y G
(x+3)
T T
~-5\_/ 2 x

Omseem: x € (—x; =5] U [2; +x).

250. Haittu ofsiacth onpegenenns GyHKINK:

a) f(x) =v9x - x%; D(f): 9x — x> 0; (3 - x)(8 + x) 2 0;
e BN
SN N

Omeem: D(f): x € (-3 —-3] L [0; 3].

3 _ _ 2
6) f(x) = J z‘% xz—gzo; xx820; (x 2)(xx+2x+4)20;
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x?+ 2x + 4 > 0 npu 0bb1x X3 x(x — 2) 2 0;

j\»\ ﬁ‘

0 - 2 X
Omeaem: D(f): x € (=x; 0) « [2; +x).

B) f(x) = V16x - x*; D(): 16x — x° 2 0; x(4 — x)(x + 4) 2 0;
R /:\
N A

Omsem: D(f): x € (—x; —4] v [0; 4].

—v - 3 B 2
0y f(x) = ’1—2; 1k2_;20; X 32720; (x - 3)x 3+3x+9)20;
A X x x
x*+ 3x + 9 > 0 npn m06LIX X3 x_BZO;

6\;/5 X
Omsem: D(f): x e (-=; 0] U [3; +=).
19. KacareasHaa K rpaduKy PYHKIHK

251. Ha pucynkax 97 ompelennTh, B KaKUX TOYKax rpapuka KacarTejabHas

K HEMY:
1) ropusonTaNbHA:
a)BT. Burt. D; 6)er. B,1.Cur D;
B)BT. A, 7.Cur. E; rer. 4, 1r.Cur E;
2) Kacatennnas oGpasyer ¢ 0Cbi0 abCIMCC OCTPLIA Yrog:
a)BT. Aur E; 0)BT. E;
B)BT. Bur. F; ryBT. D;
3) KacartensHas obpasyer ¢ ocklo abciucce Tymoi yromu:
a)s T, C; 6)B T. A;
B)B T. Dj reT. Bur. F.

252. [Ipy KaKUX 3HAYEHHSX APPYMEHT& IPOM3BOAHAA QYHKIMM:
1) f'(x) = 0:
a)npu x =bu x =d; o)npuk=buk=4d;
B)npu x =a,x=d u x = b; rfupu x =bu x =4d;
2) f(x) > 0:
aynpu x = ¢; 6)opux =au x =e;
B)OpH X = &; r) Opu x = ¢;
3)f'(x) <O
a) Ipu x = ¢; 0) npn x = c;
B) IIpU X = C} ropyux=au x =e.

253—254, HaliTu TaHrenc yrjia HakJoHA o K OCH aBcmuce KacaTenpHOM,
npoxoasell yepes gaHHyw T. M rpaduxa.
B obmeM Buzge ypasHeHne KacaTeJnHOH:
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254,

256.

ca) f(x) = x% M(=3; 9);

y o= flxg) + f'(x,) - (x = x,), e [(x,) = tg o = B — yrnoBoii koah-

hunueHT.

fix,)=2x = -6;
ix, =-3

_ 1, (o2 .

0) flx) :gx“ —x3 MLZ; 3 J fley=x" =1 f(2) =34 ~1=3tg u=3:

B) f(x) = x* M(-1; -1). f'(x) = 3x% f(-1) =~ 3; tg a0 = 3
) flx) = x* + 2x; M(1; 3). fi(x) =2x + 2; f/(1) = 4; tg v = 4.

a) f(x) = 2 cos x; M(g; 0 }; [(x) = -2 sin x; /'[g ] = ~2sin Zs =2
2) 2
6) [(x) = ~tg x; M(m; 0); ['(x) =~ 17— =-1; tg u~—1;
¢

B) flx) = 1 + sin x; M(1; 1); [{x) = cos X f()y=cos = —litga=—-1;
T) flx) = ~cos x; M(-=3 1); f(x) = sin x; ['(-%) = sin (~7) = 0; tg « = 0.

. Hamuears ypaBHeHHe KACATENBHON K rpaduky QYHKUUH [ B TOUKE C

abernccout x,.

3
a) f(x) = SRR R

Y= ) + P (x - ) f(x,) = _31 - 3% 0= :3— -1y = -3,

y=-3-3(x+1), y=-3x -~ 6 — ypaBHeHHe KACATENHHON B T. X = —1.
Ecan x, = 1, 1o f(1) = -3; f(1) = 3. YpasHenue KacaTeIbHOM
y=3-3x—-1)y=-3x - 6.
B) fx) = 2x - x%5 x, = 0; x4 = 2.
f(x) =2 - 2x; f(0) = 2; f(0) = 0. YpaBHeHUe KacaTe1LHOH
y=0+2(x—-0)y=2x.
Ecau x, = 2, To ypaBHenve KacatenbHOM y = —2(x — 2); y = -2x + 4.
B) f(x) = x* + 1; xy = 0 mum x, = —1. YpasHeHue KacaTeabHON:
y=1+0x—-0)y=1.
f(0) = 1; f(x) = 2x; f(0) == 0. YpaBHeHUEe KACATEIBHOLL:
y=2+2(x-1) y=2x.
Ecnu x, = 1, To ypaBHeHIe KacaTenbHoil y = 2 + 2(x — 1); y = 2x.
r) flx) = x" =15 x, = —-1; flxg) = -1 - 1=-2; fi(x) = 3x%; f'(~1) = 3.
YpaBHenne KacaTenbHoM: y = -2+ 3 - (x + 1); y = 8x + 1.

a) f(x) = 3 sin x; x, :g, Xo = T.
y = f(x4) + f'(xy) - (x — x,) — ypaBHeHHUe B 0bieM BUJE.
n

in® 23 i) = el T o
/'(xo)~f[§J—3sm§—3, f'(x) = 3 cos x; f(2J 0;

Kacatensnan y = 8 + Or(x *g]; y=3.
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Eeam x,= ry,roy =3sinz r3cosx - (x 7)=0-3 - (x n)

Yy =-3x + 3m;
\
6) flx) = tg x; x, = f[EJ=tg£—1, f'(x)= -
4 4 5 X
f’(ﬂz 2y =2,
1)
YpaBHEeHMe KacaTelbHOi: y =1+ 2 x~—:] y=2x fl—;;
his hid by T 1
Ecau x, ==, 10 == —_\f T2 1=1:cos® =1:>=4,
N f[%) °3 ! 3] ( ] 4
VpaBHeHHe KacaTeIbHOM: I = \/§ +4(,\ —-g ); y=4x+ \f - 4—
B) f(x) =1+ cos x; x,= 05 x, = g; f(0)y =1+ cos 0 =2
f(x)=-sin x; f(0) =0; y - 2.
Ecnn x, —-E, To f T :1+cas£=l; I F—\:—sinﬁ::—l;
2 2 2 2 2
n his .
Yy :1~l(x—-5 ;o y=-x+1 ‘—27 — ypaBHEHHEe KacaTes1bHOH;
hid
r) flx) = -2 sin x; x, = 9 Xy o= T

Ecnn x, =, ro f(n) = ~2sin n =0; fi(n) = —2cos = -2 - (-1)=2
y = 2(x - n), y = 2x ~ 271 — ypaBHeHUe KacaTeJLHOH.

257. Haijtta ToukH rpadukra QynKuMy [, B KOTOPLIX KacaTelhbHas rapad-
JeibHa ocu aberguce.
a) flx) = x* ~ 3x* + 3x — PyHKUMS HenpepslBHA, JuddepeHiinpyeMas;
f(x)=3x* - 6x + 3 m ecim f'(x) = 0, To tg o0 = 0, rIe @ — YrOJ HAKJIO-
Ha KacaTenblol K ocu abenuce, T.e. o = 0 ¥ KacaTeabHas 11apajliebHa
ocu abcumec Brouke x = 1, Tk, 3 - (X - 2x + D)= 0; (x - 1)’ = 0; x = 15

6) f(x)= ;x' +16x; fi(x) - 2x* + 16; f'(x) = 0; 2 - (x* + 8) = 0

x* = -8; x = ~2,
B touke (-2; —8) kacaresnbHas napaniensua ocu OX.
(y=(-2-3 (-2)+3-(-2)=-8+6-6=-8)

B) flx) = 3x! - 6x> + 2; f'(x) = 12x% — 12x; f'(x) = 0; 12x(x* - 1) =
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x=0; 1

f(0) = 2; f(1) = ~1; [(-1) =3 - 6+ 2 = -1

B Toukax (0; 2), (1; —1); (-1; —1) kacarenpHasa napajneabHa ocu OX.
258. a)f(x) =2cos x + x; f(x)=-2sinx + 1; f(x)=0; 1 — 2 sin x = 0.

sinx—;, x = (-1)" -——+nk ke Z.

Buifepem x € x,b5n f'E =Zcos£+5:x/§+£;
6’6 6 6 6 6

fl— 5z 2cos@+@~—\/'— 57[
8 6
B Toukax (g+2nn;\/§+g+2nn}nez u

b5mn 5m
[? +2mnn; - \/5 + ? +27n |, n € Z KacaTeJbHas DapajiiessHa ocH

abeucc.

6) f(x) =sin2x + \Ex; f'(x) = 2cos2x + \/g; f(x)=0; 2cos2x = 7\/§;

0052x=—§; 2x=~56£+21m.nez nin 2x=76—n+2nm,me Z;
x, = 5—+nn,neZ unu x2:2+nm,mez;
12 12
f, 5T wn |=sin 228 4 V3. 5™ 4 onn = sin 25+ V3 0% 4 amn =
12 12 12 6 12
~l+\/§~§§+2nn neZ;
2 12 ’ ’
fz(%+nm]=sm2 Tx +\/§ %+2nm;sm——+«/ﬁ —+2nm—

=—l+\/— —+21tm me Z.

B roukax (xl, f1) u (x,; f,) KacarenbHas mapajsenbHa ocH abenucc.
8) f(x) = cos[x — g) Flx) = ~s‘m(x - 5) 71(x) = 0;
npu x—E:nn.ne Z; x:E+7m, neZz;
3 3
T n n
f[§ +nn J= COS(E + nn —§}= cosnn = -1 IIpyu n — HEYEeTHOM.

n
f(g + nn): cosTn =1 npm n — 4eTHOM, T.e. KacaTejbHas K rpa-
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7
¢uxy QYHKIUKM DapaiiaenbHa ocu abcuHce B TOUKAX: ( + 21n; 1]

" E+2ﬂ:n;—1 .
3

r) f(x) = V2x - 2sinx; f(x) = V2 - 2cos x; [(x) = 05 cosx—“;;

x=t Z+"nn,nez

1) x, ,.Z+2rm, f,[1+21m] x/ﬁ-(§+2nn]—25in(g+2nn}=
:ﬁ-g—ﬁ«—%finn,nez;

2) x:,:—£—+2nm; f —g+2nm fé—ﬂf%/énm,mez.
KacarenbHasd napajiieibHa ocH a6c1mcc B Toukax (x,; f1); (% f2).

259. Tlox xakuM yriaom nepecexkaercs rpadur GyHKIUMU ¢ ocsio abenuce?
y

a) f(x) = 3x — x°
1) Touka nepeceyenus rpadura pysruun f(x) c OX:

y=0;x3-x*)=0; x(~/§—x)(x/§+x)=0; xo = 0; x1=‘/§¢ xzz—\/g;

2) f'(x) = 3 — 3x% tg ¢ = f'(x,), @ — YroJl HaKJOHa KacaTelbHOM
B T. Xy, X, X; K [TOJIOXUTEIbHOMY HANpaBJIeHHIO ocH abcouce
f(0) = 3; tg @y = 3; @ — oCTPHIA yro;
F(f3)=3-3-(V3)*=3-9=-6; ¢, — Tynoii yrox, T.K. tg ¢, < 0;

f*(_\/§) =3-3. (_\/5)2 =-6; tg @, = —6; ¢, — Tynou yrosi.
Omsem: ncxomble yriasl: arctg 3; n — arctg 6.

T
6 = si il
) f(x) sm(x + 4]

. e T T
sinjx+=(=0; x+—=nn,ne?; x=-—+nn,ne Z — abcuuccel
4 4 4
TOYEK NepecedeHus rpabuka GYHKIHU ¢ OChI0 abciucc;

2) f'(x) = cos x+£ s f —E+7m = cos --E+7m+E =cosmn, n€ Z.
4 4 4 4



n2g 2002-2014 10 RNTEBPA

cos tn =1 op¥v 7 — YeTHOM M COS n = -1 npy 7 — HeYeTHOM.

n T, ] 3r
Wmeem yrapt mepecedeHus: — B Touke | —— +2a2; 0 1 w0 -~ & ToY-

Ke —37-'7+2m1;0].
4

B) flx) = x - 38x + 2

3+J9-8 31
2 2
ceyeHus rpadpuka Qyuxnuu ¢ OX;

2)['(x)= 2x - 3; -
f(2y=2-2-3=1tgop,=1; ¢ =-

Nx?-3x+2=0;

; 25 1 — abciHecsl TOUEK mepe-

-- B TOYKe ¢ adcuuecoii 2 (ocr-
pBITA); 4 x 3x
f)y=2-3=-1;tg ¢,=~1; ¢, =n— i T.e. @, = Z: -— B TOUKEe

¢ abenmcco#t 1 (Tymoit).
r) f{x) = —cos x

bie
1)cos x = 0; x:ir;+2rm.ne Z;

2) f'(x) = sin x; f'[—g+2nn]=sin[g +2mz}:1, Te. tg o, = 1; ¢ :'g

B T. [g+2mz:0],nez;

f’[—gf‘Znn]:sin(—g +2nn]: ~1,ne Z; T.e.tg .= —1;

T 3n
¢, =N ——= —1 ~ yroJa nepecedenns rpadpura Gpyaxuuu ¢ OX B

TOYKe [—g + 2mn; O )

260. INog kakuM yrioM rpaduk GYHKIHUN Iepecekaercs ¢ 0Cblo OpAUHAT?
O6bACHEeHHE K HAXOKACHUIO YIJa.

y
eu AABO: ¢ — yroJ Mexiay KacaTeabHol B T. A
B rpadura ¥ ocbio adcIiMcc.
o = 90 — ¢ B AABO v BEPTHKAJBHBIH eMy
YroJa — yroJi MesJay KacaTelIbHOil U 0Cblo
OpAMHAT.

1
a) f(x) = —-vl- — runepbona; x = 1 — BepTURaJbLHaAA aCCHMITOTA
X -

1) Ax) = 0; f(0) = —1;
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2) f’(x)=(?:‘11—),: tg o= f(0)=-1; w:n—g:%; azg — yron

HAK.TOHA rpaduxka GyHRIUN k OY.
\

) F(x) = —w(x—f‘- )
2 3

1) Touxn mepecedenust rpapura ¢ ocsio OY: f(0) = l tg( z }— -~%;
. 1 v 1 1
2) (1) = —— i f(0) = —— = =
P ) S m 1
2cos’| x - - 2cos”| - = 2. -
4 1 2
tg o= ST . 1 u=n-Z= s _ YIOJ IepeceyeHus rpa-
-foy -1 7 4 4
dpuxa QyHKUUM ¢ OY B TOuKe (0: - }j J
1 4 1
8) f(X):é(xAl)'; D floy=252 2) flx)== 2(96—1)— x -1
f(0)=-1; tgo = fl(O) 1, a= g — yroj nepeceyeHud rpacpuka
dyHKNMYM ¢ ockio OY B Touke | 0; ; ]
R b
r) f(x)= sm[2n + - };
6
T 1 , n
1) f(0)=sin—==; 2 x)=2cos|2x +— |;
f(0) 63 ) f(x) ‘ 6]
n 4
0*260!:—~2— \/7 tgo = —— = —= = —
7(0) P g _,.(0) —J_ 16 5
yroJ nepecedyerus rpadpuka pyakuun ¢ OY B Touke (0; 5 )

20. ITpuGankeHHbIe BHIYUMCACHUS

261. a) f(2,016) = f(2) + (2.016 — 2) - F(2);.f'(x) = 4x° + 2;
F(2)=4-8+2=34:
f(2) =16 + 2. 2 = 20; /(2,016) =~ 20 + 0,016 - 34 = 20,544;
£0,97) ~ (1) + (0,97 - 1) - F(1); f(1) =1+ 2=3; F(1) =4 + 2 = 6;
£(0,97) ~ 3 — 0,03 - 6 = 2,82;

6) f'(x) = 5x* ~ 23 f(1,995) = f(2) + (2,995 — 2) - F(2); f(2) = 25 — 22 = 28;
f(2)=5-16 - 22 = 76; f(1,995) ~ 28 — 0,005 - 76 = 27,62;
f(0,96) = f(1) + (0,96 — 1) - f'(1); (1) =0; f(1)=5—-2=3;
£(0,96) ~ —0,04 - 3 = -0,12;

B) F(x) = 3x% - 1; £(3,02) = £(3) + (3,02 - 3) - F(3); f(3) = 3° — 3 = 24;
£(38)=38-382—1=26; £(3,02) ~ 24 + 0,02 - 26 = 24,52;

Hynumm
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7(0,92) = (1) + (0,92 — 1) - f(1);
f(1) =05 f(1) =3 - 1 = 2; /(0,92) = 0,08 - 2 = -0,16;

1) f(x) = 2x + 35 f(5,04) ~ f(5) + (5,04 - 5) - f(5); f(5) = 5° + 3 - 5 = 40;
f(5) =2 -5+ 3 =13; f(5,04) ~ 40 + 0,04 - 13 = 40,52;
f(1,98) ~ f(2) + (1,98 ~ 2) - f(2);
f(2)=22+3-2=10;f(2)=2-2+8=T;
7(1,98) ~ 10 - 0,02 - 7 = 9,86.

262. a) 1,001'°° = (1 + 0,002)° . 1 + 100 - 0,002 = 1,2;
6) 0,995° = (1 — 06005)° =1 - 6 - 0,005 = 0,97;
B) 1,0032% = (1 + 0,003)*® ~ 1 + 200 - 0,003 = 1,6;
r) 0,998% = (1 - 0,002)* =~ 1 - 20 - 0,002 = 1,002.

263. a) /1,004 = /1 +0,004 =1+ % -0,004 = 1,00
6) /25,012 = 5,/1,0048 = 5[1 +% -0, 00048): 5+0,0012 = 5,0012;
) 0,997 = J1-0,003 =1 - -;— -0,003 = 0,9985;

r) 4,0016 = 21,0004 = 2[1 + —21— -0,0004 ]: 2+ 0,0004 = 2,0004.

264. Beruncauts mo hopmyie f(x) ~ flx,) + f'(x,) - Ax (1), roe Ax mMano
otnugaerca ot 0.
a) tg 445

=443 2= 453 Ax =2 -2 — 45 — 44 =1 = ——;
1 180°
=tgx; fx)=tg'x=—=—; =tg' (45°) = ———.
flx)=tg x; f(x)=tg'x o x f'(x,) = tg’ (45°) o 45°
IlozctaBum B dopmy.ty (1):
1 n 2n T
g4 = tg(45° - 1) = 1g45°+ —— —— =1 - =l-—=
€ gUST- D) =g d0T  se Tee 1807 L 900
=1-0,0349 ~ 0,9651.
Omsem: tg 44" ~ 0,9651.
6) cos 61" = cos(60” + 1°) -
X, =60; x =61 Ax =x - x,=61"-60"=1= H
180°
f(x,) = cos x;, cos60° = 1; f'(x) = —sin x; ['(x,}) =-sin60° = -—\/E .
Topcrasnsem B dopmyay (1).
Hmeem:
cos(il"=l-—\/é-—»n~:O,5~l'-7—3>—3’1—4 ~0,5~-0,0151 = 0, 4849.
2 2 180° 2.180°

Omeem: cos 61" = 0,4849.
B) sin 31" = sin(30° + 19 .
x=313%=805Ar=x-2x=81"-80'=1"= 180°;
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f(x) = sin x; f(x,) = f(30%) = sin 30° = —;—

, J3
f'(x) = cos x; f(30°) =cos30° = —2—;
f(x) =s8in31° = l —\@ L.
2 2 180°
21 LT3 s 0.01510,5151.
2 2-180°
Omeem: sin 31" = 0,5151.
r) ctg 47 = ctg(45” + 2)
2n
x =47 x, = 45 Ax = 2°~-i—é6 q—o,ctg(xo)fctg‘ifafl
1 1
ctg’ (%) = - 5 octg'(x,) = ————— =-2; Hmeem
g () sin® x ote (%) sin® 45°
ctgar=1-2 L -1-F_1- T .
90 4 45°

=1- ﬂ~1 0,0698 = 0,9302.
45

Omeem: ctg 47" = 0,9302.
265. Beruncauts ¢ moMombio Gopmyast f(x) = f(x,) + f(x,) - Ax (1)
T ki n \/"’07
a) COS[E + 0,04); flxy) = f(g)= COSE = 7; Ax = 0,04;
f(x) = cos’ x = —sin x; f'(x,) = —sing =-=.
TloxcraBnaem B dopmyay (1).

Hmeem:
cos(Z+0,04 )= Y8 1 g 04 ¥3-0.00
6 2 2 2
_L73-0,04 169 oo
2 2

Omaem: cos(g + 0,04): 0,845.
6) s‘m[g - 0,02); f(x,) = sing = —\/Az—?—'; Ax = -0,02;

f'(x) = sin’ (x) = cos x; f'(x,)=cos= = 1;

N _
sm(-s--o 02] 3+~ (- ooz)J/§ 20’02=

2
_1,73-0,02 1,71

—— =0,855.
2 2
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Omeem: smftg -0, oz] ~0,855.

B) sin{g—f 0,03 }; f[.r,,):siu?:r —1 [(x) = cos x:
(3 6 2’

f(x,) = cos - = E Ax = 0,03;

J3 o 1+1,73.0,08 1+0,0519
2 2 2

-+ 0,05 }~ 0,5260.

DA

\

fix) = tg x; [(x,) = th =1, Ax = 0,05;

f’(x):—l,—; Flx) = L =2 flx)=1+2.005=1-+0,1=1,1.
cos™ X cos® ¥

Omeem: tg[g +0,05 ): 1,1.

266. a) - (1)3 - = 1,003 ¥ =(1+0,003)* =1-20-0,003=1-0,06 =0,94;
Xx =0,003; x, = 1; x = 1 + 0,003.

Omaem: -— —17—7, = 0,94,
1,003*

0) ,_1* =(1-0,004) " =1+40-0,004 ~1+0,16 = 1,16; Ax=-0,004;

0,996
R) -———2 =2,0016 ° =(2+0,0016) * =

2,0016°

{
=27 -3.2.0,0016 - 1( 3:9. 00“’)
8
1 1 1

= g(l—3 - 0,0008) = & (1-0,0024) = 3 -0,9976 = 0,1247;

r) =0,994° =(1-0,005) °=1+5-0,006=1+0,08 =1,03.

0, 994°
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21. IIpousBoansie B (hH3HKe W TeXHHUKe

267. a) Cropoetn; v(t) = x(t) =~ % ot 5t | = —t7 + 4t +5 (M/cer);
Gyuo2y=-2"+4-2+5= \9 (M/CeK): /
B) OcranoBra: v = 0; —t* + 4t + 5. 05t = A cex.
268. v(t) = x'(t) = 3t* — 8t {(m/cer); v(b) =3 - 5"~ 8 - 5 = 35 (m/cex).
269. w(t) = ©'(t) = 6t — 4 (pag/cex); w(d) =6 - 3 - 4 = 20 (paa,cer).
270. w(t) = ©'(t) = 4 - 0,6t (pag/cex); w(2) =4 - 20,6 = 2,8 (pai:cex).

271. v(t) = x'(t) = 6t + 1 (cv/cer); a(t) = v'(t) = 12t (cM/cer?):

aya =1 (cm/cex®): 12 1; t= IIE CeK;

1
6)a = 2 (cv,/cex?); 12t = 2; t = s CeK.

272, v(t) = x'(t) = ~%t;’ + 6t (m/cex); a(f) = v'(t) = —t + 6 (M/cex?):
a)a=0;6-t=0;t=6mMm;
6) v(6) = 7% -6 +6-6=18 (M/ceK).

273. vy =x'(t) = L; a(t) = v'(t) = - --17; a(t) = —2u%(t) -- yekopenue
4Vt

ot

[IPONOPUUOHATEHO CKOPOCTH B Kyde.

274. Cropocte: v(t) = x'(t) = 6t% — 2¢; a(t) = v'(¢) = 12t - 2;
cuaa: F(t)=m - a(t); F(2)=m - (2 - 2 - 2)=22m.

275. Cropocts: v(t) = x'(t) = 2t + 1 (em/c); a(t) = v'(1) = 2 (cm/ cex?)
a)euna: F=m -a =2.0,02 = 0,04 (H);

6) xuHeTU4YecKasa sHeprusa: E(t) = % SUi(t);

E@) = ;(2 22+1)"-0,01* = 0,025 ().

276. JluneitHaa maorcHoTs: p(l) = m'(l) = 6 + 5 (r/cm)
a)p(10) =6 - 10 + 5 =65 (r/cm); ©6)p(20)=6-20 + 5 =125 (r/cm).

277. Ilyctb v, — CKOPOCTH NEPBOH TOUKH, U, — CKOPOCTh BTOPOH TOYKH.

v (t) = x,(1); v, (8) = x,(2) = 3t%; vy(t) > vu(t); 8t > 3t% 3t(t-§)< 0;
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279.

285.

288.

290.

0<t<§. pu te(O;

wloo

] CKOPOCTbH NIE€pPBOI TOUKHU OOJIBLIE CKOpOCTH

BTOPOIH TOUKM.

6. IPUMEHEHHUE ITPOU3BOTHON
K UCCIAEJOBAHHIO ®YHKIINH

22. TIpu3Hak Bo3pacTaHusa (yObhIBaHUA) PYHKIMK

HaifTet TPOMEXYTOK BO3PACTAHMA U YObIBAHUS QYKHIHH.

6) f(x) = —x* + 2x — 3 — HenpepsiBHa U AuddepeHIUpyeMas Ha
D(f): R. f((x) = —2x + 2
IIpu f(x) > O dyHkiua soapacraer, npu ['(x) < 0 pyrkuusa yGeisaer.
T.e mpn ~2x +2>0; ~2(x ~1)>0npy x -1 <0; x <1 dyuxk-
Us BO3pacTaer; npm x > 1 dyaruns yéoisaer.
Omeaem: QyHKIHUA Bo3pacTaeT Ha (—x; 1], yéuisaer ma (1; +x).

a) oxasaTs, 4To OyHKIM f(x) = 3x + cos 2x Bospacraer Ha scelt D(f).
Pewenue. 3
f(x)=38~-2sin 2x; 3 — 2 sin 2x > 0; 2 sin 2x < 3; sin2x < —; HO
isin 2x| € 1 mpu m0O6BIX X. 2
Omeem: narBEas GyHKIUS MOHOTOHHO Bo3pacraer Ha R.

3
6) g(x) = —% —x; glay=—at -1=-(x"+1).

T.k. x2 + 1 > 0 gaa aw0buix x, 70 g'(x) < 0 Ha Bceil obnacTu onpe-
Aenerund R pysxmun g(x).
Omaem: nawHas QyHKOUS MOHOTOHHO yObIBaeT Ha R.

23. Kpuruueckue Touku QYHKIME, MAKCHMYM H MUHHMYM

6) Haiity kputHueckue ToukHM GyHrunU f(x) = 1 + cos 2x
Pewenue.
D(f): x € (—oe; +x); f(x) = ~2 sin 2x; -2 sin 2x = 0; sin 2x = 0 npu
2x=rn, n e Z;

nn
x = <2 neZ — KpHTHYECKHE TOUKK DYHKIIHH.

r) f(x) =4x - ﬂ D(f): x € (~wo; +w), Dysrnusg Ha D(f) HenpepsiBHA
n nuddepenunpyemas. fi(x) =4 — x% (2 - x)(2 + x)=0;
X, = 2; X, = ~2 — KPUTHYECKUE TOYKU (DYHKLUMH.
Hafitin kpuTHYeCKHe TOYKH QYHKUUHN ¥ ONPEAEIUTh UX BUJ — TOYKH
max, min.

a) f(x) = 5 + 12x — x* — pyuxnus HenpepniBHa, AuddepeHnUpyeMasn
Ha Bceit obsacTu onpefenerHust D(f): (—co; +o).
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f(x) =12 — 3x*. Kputuueckue Touku: 12 — 3x% = 0; 3x* = 12;
x%=4; x; = 2; x, = -2, Onpeje UM 3HAKW NPOUIBOLHON HA IIPOMe-
KYTKaX:

U, 2~ (x - 2)(x +2)=0.

PyHKLHNA Bo3pacraer Ha (—=; 2], rae f'(x) > 0;

ybeiBaer Ha [-2; 2], rme f'(x) < 0, T.e. x = —2 — TOuYKa mMax.
®yrknusa yoeisaer Ha [~2; 2] u Boadpacrtaer Ha [2; +x), T.e. B TOuke
x = 2 QYHKIUA UMeeT max.

24. Ilpumenenue NPON3BOHON QYHKUMHU
K MCCJIeAOBAHMIO (DYHKIMH

300. a) Mccaenosath GYHKIUIO ¥ MOCTPOMTH Ipadux.

1., 1,

xXy=—-x -—x".

f(x) 3 5x
Pewenue.

1) D(f): (—o0; +o); E(f): R.

2) ®yuknuua Hempepbisua ¥ Anddepennupyemas Ha D(f).
fx)=x-xt=x(1-2%; f(x)=0; x(1 - x*)=0; x, = 0
X; =1 — KpUTHUYECKHE TOYKH.

3) IloBenerue QyHKIUNY Ha NPOMEKYTKAX:

f(x)>0
f'(x) <H(x) N 0

+
SN
Pynkuun youiBaer Ha (—oo; 0] 1 Boapactaer Ha [0; 1], T.e. B Touke
x = 0 GyHEKIUA nmeeT min.
Tl %) = frinf0) = 0.
Ha [0; 1] dyrknua sospacraer, Ha [1; +oc) yOuIBaer, T.e.
B TO4YKe X = 1 QyEKOUA UMeeT max.
1 3

1
fann(X) = 0 ) = 2 5710

4) Hynu dysxnum: %xz - %Jﬁ =0;
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25. HaubGoarpuiee ¥ Ha¥MMeHblIee 3HAYEHUA QPYHKIHNH

305. a) Haiiti Hambosbliee ¥ HAMMEHbUIEE 3HAYEHUA QYHKIINH

308.

f(x) = x* - 8x* — 9 Ha npome:xyTkax [-1; 1} u [0; 3].
Pewrenue.

1) dvrKIMA HenpepuiBHA 1 guddepeHnupyeMas Ha Bceif odiactn
onpegmesenuns D(f); R.

HaxoauMm KpuTHuecKHe Touku: [(x) - 4x* — 16x; [(x) = 05
4x(x? — 4)=0; x(x ~ 20x + 2)=0; x, = 0; x, = 2 x, = -2,
2) IIpomexkyTry {—1; 1] npuuamiexnT 1. x = 0.
Brifepem Hambosblilee 1 HanMeHbllee 3HAYEHUA QVHKIIHHY H3:
(0)=-9
(1) = -167 = max f(x) = f(0) = -9 min f(x) = /(-1) = /(1) = ~16.
fl)=-16
Omeem: -9; -16.
Paccmorpum BTopoit cayuait: npomexxytry [0; 3] npunaanexaT Kpu-
THYeckue Toukn 0; —2; 2.
Boidepem Handosabillee 1 HaMMEHbLIee 3HavYeHNe QYHKIMH H3:
f(0)=-9
f(-2)=(-2)'-8-(-2)"-9=16-32-9=-25
[(2y=-25
f(3)=8"-8-3-9=81-72-0=0
max flxy=1@3)=0; r{:gg'l f(x) = f(-2) = f(2) = -25.
Omeem: 0; —25,

=

HaiiTv 3HayeHUs apryMeHTa Ha [—2; 5], IpM KOTOPBEIX CKOPOCTh

3
nsmenenns bysxuun f(x) = 21x + 2x* - X 6yner naubosasuiei, nau
HayMeHblIeH. 3
Peuwsenue.
1) D(f): R.
2) ®yuruuna HerpepriBHa u auddepenupyemasn Ha D(f). f(x) = 21 + 4x — x*.
v(x) = f'(X) — 9TO CKOPOCTb N3MeHEHUA DYHKINH.
Yrobel HaiiTH ee HaubonboIee MM HAVMeHbIee 3HAYECHHUe, HAKO Hai-
TH ee npoussoanyw zHa D(f'): R.
3 (f(x)) = f"(x) =4 - 2x. Kpurnueckas Touka: 4 — 2x = 0; x = 2.
2 e [-2; 3]
4) OnpenenuM 3HaueHUsA cKopocTH Ha [—2; 5] u BriGepeM Haubosbmee
¥ HauMeHsbIIee:
v(-2)=f(-2)=21-8-4=9
v(2)=f(2)=21+8-4=25 = {'Elzagg v(x) = v(2) = 25;
v(5) = f(5)=21+20-25=16 )
[n}l?] v(x)=v(-2)=9.

Omeem: 25; 9.
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309.

311.

312,

313.

314.

Peuterue.
CKOPUCTB Ma'repnam,}wﬁ TOUYKI MEeHHeTCH 110 SBKOH)'

v(t) = ér“ -12t (m/c).

Vexopenue — a(!):u’(l):% —12= (8 -24):%(;-&1)(”&1).

1
2
Bpems t > 0, 1.e. D(a): 1 « [0; +w).

Pynxunsa a(t) Henpepbisia u fuddepenuupyemas Ha D(a): a'(t) = ¢.

IIpu t = 10 cek, a(t) = a(l0) = —1 100 -12 =38 (m/c?).

t = 50 cek, a(d0) = —2-5210——12~12‘38 (m/c”y; [10; 50] € D(a).

Omeem: lx]}ql;{z'r&la(t) =a(10) =38 (m,/c?).

IIycrs mepBoe ¢iaraeMoe PaBHO X, TOMIa BTOPOE ClaraeMoe PaBHO
24 — x. Pacemorpum f(x) = x* + (24 — x)%

min f(x): [(x) = 2x ~ 2 (24 - x) = 4(x - 12 D7) = [0; 24];

fi{x) =0 mpm x = 12; f(0) = 576 == f(24); (12) = 288;
{511251’ f(x)=f(12)=288.

IlepBoe ciaraemoe x = 12, a BTopoe — 24 — 12 =12,

IlycTs mepBoe ciraraemoe papHo y, Torga Bropoe pasho 4 — y. Pac-
cMoTpuM g(y) = g(4 - y).

maxgly): gly) =4 -y -y =22~ y; D) =[0; 4] £y) = 0

opu y = 2; g(0) = g(4) = 0; g(2) - 4; max gy)=g(2)=4. Te.y=2m
4-y-2. :

A B AB =48 M. AB=P =2(a + b); b <a.
@ Ilyerb b=x(M),a +b=48:2 = 24;
a=24-b=24-x.
Haomans a - b = x - (24 — x) = S(x);
b—] D(S) = (0; 24).

Dyuxkuua S(x) -— HenpepuiBHA H gudpe-
pennupyemasa Ha D(S).
S'(x) =24 - 2x = 2 - (12 - x). Kpurnueckas touka: S'(x) = 0; x = 12.
S(0)=0; S(12) =12 - (24 - 12) = 144.

a

Omeem: gg% S(x) = S(12) =144 ™® npu cTopoHe x = 12 m.

IlpencTaBuTh uucia0 54 B BUJe CYMMBI TpeX MOJOXKHTEALHBIX Cla-
raeMalX, ABa M3 KOTOPBIX IPOMOPIMOHAIBHBL yucaam 1 u 2, 4Tobb
NPOM3BeieHNe TPex uuces ObI0 HanbOIbLIAM.

Pewenue.

ITycrs uckomsele uucaa x; 2x; 54 — (x + 2x) = 54 — 3x.
Paccmorpum dyarnuio f(x) = x - 2x - (54 ~ 3x) = 2x? - (54 - 3x) =
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= 108x% - 6x° — HemnpepniBHa U guddepenupyemas Ha D(f) = R.
f(x) = 216x — 18x% - 18 - x - (12 ~ x). Kpuruueckue Touxku: x, = 0;
x, = 12.

x € [0; 18}. HaxoauM 3nauenus ¢oyekoun f(x) xa [0; 18] n onpege-
JIMM Hanbosboiee M3 HUX!

fl0y=0

f(12) = 2 - 144 - (54 - 36) = 5184

f(18) =0

IlepBoe cnaraemoe x = 12, sropoe — 2x = 24, Tperbe — 54 — 3x =
=54 - 36 = 18.

Omeem: 12; 24; 28.

315. Yncao 16 npeactasuTs B BUAE NPOU3BEAEHUs ABYX MMOJIOMHTEIbHBIX
YHCea, CYMMa KBaAPATOB KOTOPHIX GyneT HauMenbleil.
Pewenue. 16
IIycTs ogno wucao — x > 0, propoe yuciao — (16 : x) > 0, man —.
x
CocTaBHM QYHKIMIO, COOTBETCTBEHHO YCJIOBHIO!

flx) = x* +[E) . T.x. x > 0, to D(f); x € (0; +x) u Ha D(f) dyEK-
x

uua gugdepeEnpyemMa, HeupepeiBHA.

, x'+256) dx’ x®-2x(x'+256) 4x' - 2x°-512x
Floy=| S22 | - . - . ;
. X X X

, 2x® ~512x 2x(x' —256) 2(x* -16)(x* +16)
fllx) = 25— . = ; = . =
X X pd

2x - 4)(x + 4)(x° + 16)
- = .

OmnpenenseM KpUTHYECKHE TOUKH, IIPOMEXYTKU BO3PacTaHUs, yOuIBa-
HMA 10 3HAKY ITPOHU3BOXHOM:
fi(x)=0; x =4; x = -4 ¢ (0; +0).
F(x)<0 Af'(x)+> 0‘
(¢ D — 4 —— X

IIpoxoas ueped KPUTHYECKYIO TOUKY X = 4, NpOM3BORHAA MEHAET 3HAK
¢ MUHYyca Ha IKoC, T.€. dyHKuus yosiBaer Ha (0; 4] n BoapacTaeT Ha
[4; +o0), a 3HAYUT, TOYKA X = 4 — TOYKaA min.

CyMMa KBaApaToB JABYX 4Hces OyAeT HAUMeHbIUIeH, eCJH IIepBOe YHCJIO

16
x =4, a BTOpoe Hucao — =4,
Omeem: uncia 4; 4.
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§ 7. IEPBOOBPA3HASA

26. Onpexenenne neproodpasHoit

326. a) F(x) = x° aBnsercs nepsoobpasyoil mua f(x) = Hx* Ha (—x; +oc),
Tk F(2) = (2% = 5x* = f(x);
6) F(x) = x° — nepsoobpasnasa ana f(x) = —3x7* Ha (0; +x),
T.K. F'(x) = -8x™* = f(x);

B) F(x) = —;-xT — nepBoobpasuas 15 f(x) = x° Ha {(—x; +x),

TK. F(x)== x%=2x°=f(x);

~1 =3

r) F(x)= —-%x“’ — nepoobpasnas aad f(x) = x7" na (0; +),

TR F(x) = —% (=6)x7 =x 7 = f(x).

328. Haittn opHy 13 nepsoobpasusix F(x) Ha R pus gasHbix QysKumny f(x):
a) f(x) = 3,5; F(x) = 3,5x (unu F(x) = 3,5x + const,
T.K. F'(x) = 3,5 = f(x));
6) f(x) = cos x; F(x) = sin x — 2 (T.K. F'(x) = cos x = f(x));
B) f(x) = 2x; F(x) = x* + T;

r) f(x) = sin x; F(x)=—-cosx + -;— (r.x. F'(x) = sin x = f(x)).

330. a) F(x) = sin® x; f(x) = sin 2x; x € R;
F'(x) = 2 sin x cos x = sin 2x, 1.e. F'(x} = f(x), uro aBndAeTCa AO-
KasaTeNsCTBOM, uTo F(x) — neproobpasHoii a1 f(x) Ha R;

6) F(x)= % cos 2x ABJseTCH MepBo0bpasHol ana f(x) = —sin 2x wa R,

T.K. F'(x)= % - 2(-sin 2x) = - sin 2x = f(x);

B) F(x) = sin 3x saBaserca neproobpasuoit ana f(x) = 3 cos 3x ma R,
T.K. F'(x) = 3 cos 3x = f(x);

r) Fix)=3+ tgg— ABJAeTcs nepBoobpasHoi ana f(x) = .
2cos =

Ha (~n; 1), T.K. F(x)=0+ ! = ! = f(x) Ha (-m; 7).

X x
2cos’ =  2cos’ =
2 2

1
331. a) F(x)=2x+ cosg- ABngerca neppoobpasnoil pia f(x) =2 - E sin g

sa R, .k. Fi(x)=2- 1

= fx);

2sin
2
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6) F(x)=+V4—x* asngerca mepoobGpasroil gast f(x) = -—fx/;'

v4 -

Ha (~2; 2), T.k. F'(x)= [(4 - x'-’)‘ﬁ } = ;(4 —x}) 't (-2x) =

—x
= = f(x);
V4 - x* *
-

ry F(x)= 4xJx ssnserca nepBoobpasHoit nna f(x)=6vx ua (0; x),

’,

3 1
K. F’(r):(d‘xi] :44; x? = 6Jx = f(x).

332. Haiitu onny 43 nepsoobpasanix ans f(x) Ha R:

2

a) flx) = x + 2; F(x)= % +2x +5 — nepsoofpassas zada f(x),

T.K. Ha R F'(x) = x + 2 = f(x);

2
8) f(x) :{sinf—cos—{] =sinf X _2sinZcos X+ cos’E =1-sinx
2 2 2 2 2 2
u F(x) = x + cos x Ha R;
B) f(x) = sin® x + cos® x; f(x)= 1, T.e. F(x) = x + 5, T.x. F'(x) = 1 wa R;
r) f(x) = 3x* + 1; F(x) = x* + x + const — neppoobpasHas A1a f(x)
ra R, 1.k. F'(x) = 3x* + 1 = f(x).

333. e nepsoobpasusie puas f(x);
6) flx) =1 —sin x; Fi(x) = x + cos x + 2; Fy(x) = x + cos x — 5;
r) f(x) = cos x + 2; Fi(x) = sin x + 2x; Fy(x) = sin x + 2x + 5.

334. a) Oaa f(x) = i, nepsoobpasHoil ABageTca g(x) = 71,
x* x

T, g(x) = 1) x'Y=x? = ua R/AO)
x x*
aT.K. f(x)= ( 1 ) = h(x), To f(x) ABAsieTcs nepBOOOPA3HON
x
Ans h(x) = —3;:
X
6) f(x) = — - cosx saBaserca nepoobpazuoii Aas QPyEKOUK

h(x) = x + sin x, T.x. (%)= 2— +sinx = x + sin x = h(x);
h(x) = x + sin x — nepsoobpasnas ais g(x) = 1 + cos x,
T.K. h'(x) = 1 + cos x;

T) f(x) = 3 — 2 sin x umeer nmepBooGpasHyo a4 g(x) = 3x + 2 cos x
Ha R, T.x. g(x) = 3 — 2 sin x = f(x);
a T.K. f'(x) = =2 cos x = h(x); To f(x) sBnsAeTCA NEPBOOOPAIHOM
s h(x).
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27. OcHoBHOE CBOHCTBO HepBOOOPa3HOH

335. O6muit Buja neppoodpasublx 4151 QYHKIUA f(x):

a) Ins f(x) = 2 — x* neppoobpasubie; F(x) =2x — —1:- + const (ganee — C)

o

6) nna f(x) = x + cos x nepBoodpasuste: F(x) = % +sinx + G
B) ana f(x) = 4x nepsoobpasHble: F(x) = 2x* + C;

r) ansa f(x) = -3 nepsoobpasubie: F(x) = -3x + C.
337. a)f(x)‘iz, 3 =-12; F(x):vl+C; Fl =-2+C;
2 x 2
Te. —24+C==12; C = ~10; F(x}=->-10;
x

6) f(x) = — 1 s F(x) = tg x + C, 2 T.K. F(4) 0, To O:ngJrC;
C—~1 I/IMeeM F(x}y=tgx~1;
4
B) f(x) = x% F(x) = % +C, a T.x. o ycnosuio F(—-1) = 2,

& )+C C= I—HF(X)—*+1§
4 4

TO 2=
r) f(x) = sin x; F(x) = —cos x + C, a T.K. 1o ycnosuio F(-n) = -1,
0 -1=-—cos(-n)+C; -1=1+C; C=-2.

338. a) F(x) = sin x — x cos x sBAseTcs nepBoodpasHoi auasa f(x) = x sin x,
T.K. F'(x) =cos x — (cos x — x sin x) =cos x ~cos X + x sin x -
= x sin x = f(x);

6) F(x)=vxl+1 =(x* +1)‘E’;

F(x) = 1 (@ +1) % 2x = x(x* +1) ? = —m=e = f(x),
2 241
X

N

B) F(x) = cos x + x sin x asasercs nepsoobpasHod ans f(x) = x cos x,

T.€. F(x) — nepsoofpasuas ana [(x) =

T.K. F'(x) = —sin x + sin x + x cos X = x cos X = f(x);
1 . 1+ x°
r) F(x)=x — = ssaserca nepsoobpasHoit gasa f(x)= —
x x°
x*+1

T.K. F’(x):1+iz= = f(x).
x

339. a)f(x)=2cos x; M —g; 1

Haittu nepsoobpasuyio F(x), rpabuk KOTOPOM IIPOXOAUT depe3 T. M.
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Pewenue. n
F(x) = 2sin x + C, a T.k. M € rpaduxy F(x), To 1 =251n(—‘—)+ C;
1=-2+C;C=3,1.e. Flx)=2sinx + 3; 2

3
6) f(x)=1-x% Flx)=x- % +C; ar.x. M(—3; 9) npuHaLIEKUT
(_3)3
3

rpaguky F(x), o 9=-3 - +C; 9=-3+9+C;C=3,

3
T.6. F(x)= x—% +3;

. n T 2
B) f(x)—sm(x+§J, F(x)A—cos[x+§}+ C, a T.K. M[?, 1]6

rpaduky F(x), To ~1 =—cos[2§+§]+ C; -1 =-cosn+C;
n
C=-2,T.e. F(x)=~cos[x+§J—2
1 1
r) f(x)=—; F(x)=--—+C, aT.K. 0o ycnosuo M| =;3
x 3x* 2’
JIeXKUT Ha rpacduke F(x), T0 3=——— 1 +C; C= 3+§ H,
3'1 3 3
1 17 8
r.e. Fx)=——+—.
@)= 3x* 3

340. a) f(x) = 2 - sin x; @ = 4 — paccTosiHNe MeXAY TOYKAMHU rpaduKoB ¢
paBHBIMH abcOouccamu.
Pewenue.
F(x) = 2x + cos x; Fy(x) = 2x + cos x + C = paccToague
Fy(x) - Fi(x) =C = 4;

6) f(x)=1+1tg’ x; a = 1. Banummem f(x) = —14,7. rrepBooGpa3HbIe
cos” X

Fi(x)=tgx +C; Fy(x) =tg x, T.e. a = Fy(x) — F\(x) =
=tgx+C—-tgx=C=1;

B) f(x) = sin® % - cos® % =-cosx; a = 0,5; F(x) = —sin x;
Fy(x) = -sin x +C; a = F,(x) - F\(x) = C = 0,5;

n) fx) = 1, Fi(x)=2Jx; Fx)=2Jx +C; a=Fyx) - Fy(x)=C = 2.

Jr
341. a) a(t) = —2t — ycKOpeHMe TOYKH; CKOPOCTh (t) = —t? + Cy;
3

ABUIKEHNe TOUKH: X(1) = —% +C, -t +C, — GYHKIUSA OT BpeMeHH.
Ilo ycnoBmio: t = 1; xy = 4; vy = 2, T.e.

1
1) = ~1+C;, 2= -1+ C5 €, = 3 21 =-2+3:1+Cy
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342.

343.

a=-Yisic; =11,
3 1703

£ 1
Umeem: x(t)=-—+3t+1—;
3 3

6) a(t) = sin t; (t) = —cos t + C;; v g]=1, T.€. 1=—COSg+Cﬁ C=1
x(t)=-sint+C -t+Cy x| 2 ]=2 2=-sinZ+1-Z4cy
1 2 5= = 2 2 25

2:*1+g+c2; CQZSfE; T.€. x(t):—-s'mH—H-S—E;

Ba®) =6 v(t) =32+ C;v(0)=1;1=3-0+C;;C, =1;
x()=t*+t+Cpux(0)=3;3=0+0+C,;; C, = 3.
Nmeem: x(t) =3+ ¢ + 3;

aty=cost;v(t)=sint +C;v(n) =0;0=sinn+C;C, =-sinn=0;
x(t)=-cost+Cpx(r)=1;1=~cosn+Cyp;y1=1+Cy; C,=0.
Nmeem: x(t) = —cos t.

[

28. Tpu npaBulia HaAXO0XKIAEHHA NMEPBOOOPAIHBIX

a) f(x)=2-x* +L3.
* xt 1
Obuuit B nepsoobpasubix: F(x) = 2x — 7 - —é——z +C;
x

0) f(x)=x—£;+cosx=x—2x"’+cosx.
x

2

1
Oﬁmuﬂ BUA nepsoobpasusix: F(x) = % + s +sinx +C;
x

B) f(x) =— —sinx; f(x) = x? - sin x.
Oénmn BUJ nepBooépaame: F(x) = —l +cosx +C;
o x
r) f(x) = bx* - 1; F(x)= —3— —x+C — obmuit Bug nepBooOPasHbIX.

a) Ons f(x) = (2x — 3)° nepBoobpasHbIe:

_ 6 _ 6
F(x)=MAl+C=i2i_3)_+c;
6 2 12
6) ans f(x) = 3 sin 2x obwuit BUA MepBOOGPA3HBIX:

F(x)=—3cos2x‘%+C=—20052x+c§

B) ans f{x) = (4 - bx)” obmuil BUA NEPBOOGPA3HBIX:

= 8
F(x):ﬁ‘%;ﬂﬁ.[,lJ+c:_&‘5_x)_+p
8 5 40

r) 318 f(x):—% 08 (

I W rmepBoo6GpasHbie:
4)

R
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3 3
344. a) Ina pyskoun f(x) =

F(x):f—l—vs'm T Iigsc=-sin|Z-T)+c.
4 3 4

- 8-(4-15x)" obuwmit BII

4-15x)"
1 1
nepBoobpasubix: F(x)=3-(4-15x) " |-— |+ C=-————+(;
prooGpasmuix: F(x) @150 [ 15) 5(4 - 15x)°
6) ana gpyuxnun f(x) = ~—E—- obmuii BUJ mepBooOpa3HbIX:
cos?[ F-x
G
F(x)= —Ztg(g - x}+ C;
B) ana f(x) = ﬁ =4(3x —1)° obmuit BuA MepBOOOPAIHBIX:
X —
F(x)=—4»l~(3x—1)’2” so=—2 s
3 3(8x-1)
r) ana f(x) =— 2 P SR —2x7° + . S o6muit BUL
x* cos’(3x -1) cos’(8x - 1)
nepBoobpasHuix: F(x) = 72t + % tg(Bx-1)+C.
x

2

345. a) st f(x)=4x+lz, Fay =2 _Llicoee_lic
x 2 x x

T.k. M(-1; 4) npuHaAIeKUT rpad UKy nepBoobpasHoil,

T04=2-(-1P+1+C;C=4-3=1,Te. F(x):2x271+1;
X

6) ana f(x) = x* + 2 nepsoobpasuste: F(x) = 3; +2x+C,

a T.k. M(2; 15) npuragaexut rpaduky nepBooGpas3Hoi,

TO 15=§+2»2+C; C=15-8=1, r.e. F(x)=§+2x+7;
B) An4 f(x) = 1 — 2x nepeooGpasHmle:

Fx)=x-2- %2 +C=x-x*+C, at.x. M(3; 2) npuHaATEKAT

rpaduKy nepeoobpassoit, To 2 =3 -9+ C; C = 8,
T.e. F{x) = x - x*+ 8;

r) mna f(x) = La -10x* + 3 nepsoobpasnsie:
x
F(x) = Ryl 2x° + 3x + C, a T.kx. M(1; 5) npunagnexuT
x
rpaduKy nepBooOpas3Hoi, To 5 = —-;— -2+3+C; C=4,5,

T.e. F(x)= L 2x® + 3x +4,5.
2x*
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346.

347.

348.

O6mmit BUA IepBoOGPa3HbIX:

a) ans f(x):l—cos3x+2sin[—g——xj;

F(x):x—lsin3x+2cos I s +C;
3 3
1

1 2
6) o X)=—F—+ —— - 3X7;
O G s
F(x):—%ctg4x—2\/2—x—x3+c;
1
= —————~3sin(4 - x) + 2x;
B) s f(x) o @x1 1) sin( x) X
Py - ZEBTID o

r) ansa f(x)——1—+-—§——2005 E—x'
(38-2x)°  J5x-2 4 7F
1 +ﬁ\/f)x—Z

4(3 - 2x)* 5

T. M npunajiexuT rpagury nepsoobpassoit F(x)

Fx) = +2sin(§4x)+c.
2
a) nas f(x) = 2x + 1: F(x):g;-—+x+c=x2+x+C; M(0; 0);
0=0+0+C;C=0; F(x) = x* + x3
) 3x° x° 3 2 .
6) ana f(x) = 3x® - 2x; F(x)=—3———2~?+C=x -x*+C; M(Q; 4);
4=1-1+C;C=4; F(x)=x*-x*+4;

2
B) anda f(x) = x + 2 neproobpasusie: F(x) = % +2x+C;
1 1
M(1; 3) npuragnexur rpadpuxy F(x), T.e. 3= 3 +2+C; C= 5;

F(x):x—_+2x+l;
2 2

x* 3x2

r) ans f(x) = ~x* + 3x neppoobpasueie: F(x) = 7? + > +C;
8 3-4
M(2; -1) npunaanesxknr rpaduky F(x), t.e. -1= _§ + - +C;
3 2
c:__l_:i; F(x)z_x_+3_x__l§'
3 3 2 3
Crkopoctb Touky v(t) = t2 + 2t — 1, a x'(¢) = v(t),

3 2
T.e. x(t):t—+2i—t+c=11“+tz—t+c.
3 2 3
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349.

350.

351.

B Hauannubiii momenT BpeMmenu ¢ = 0, x(0) = 0 (mavano xoopzuHAT),
£,
r.e. C = 0, umeem x(t) = 3 +tP -t

CKOpOCTh TOUKHK: V(I) = 2cos-;—; a v(t) = x'(¢), r.e. x(t)=4sin é +C.
ITo ycnoButo npw ¢ = g TOYKA Haxojijaaces Ha paccroguuu 4 M ot (0; 0).
Hmeem: x 4sm +C=4; 4-1+C=4;C:2.

3 6 2
Omeem: x(t) =4 sin—;— +2.
Yekoperue Toukn: a(t) = 12¢2 + 4, a(t) = v'(¢), T.e.

3
v(t):L:;'t—+4t+C.

IIo ycnosuio v(l) = 10 M/c, T.e. 10 =4 +4 + C; C = 2.
v(t) = 413 + 4t + 2C; x'(t) = v;
4t 4if
x(t)_—4— +-E—+2t+C =t 4+ 22 +2t+C, ar.k x(1) =
T012=1+2+2+Cy3sC, =1.
Hmeem: x(t) =t + 262+ 2t + T
MarepuanbHas Touka Maccoil m ABukercs oo ock OX nop aelicTBHeM
cuasl F(t), nanpasnensoit sgons ocu OX. F(t) = m - a

a) Ecnu F(t) = 6 — 9¢, o a(t) = F@) _6-9¢
BHIO m = 3. m 3

=2 - 3¢, T.e. 1o ycjuo-

t‘Z
v(t) — mepBooGpasHas g a(t), T.e. v(t) = 2f — Y + C,, 1O YCIOBHIO

ty=1; 0(t) = 4, me. 4=2-24C =31; oy =2t -3 . T
2 2 2

2

x(t) — mepBooOpasHas aas v(t), T.e. x(t) = 2i - 3t Zt +C,,

2 3.2 2
T.e. Xy = —5 0O yCJOBHIO -5=1~—;—+—;—+CZ; C,=-9,
3
umeeMm: x(f) = t* —% ﬁ -9.
6) PelteHue aHANOTMYHO a).
Ft)=14sint; ty=n,0,=2; x,=3; m = 7.
14sint
a(t) = —?—n =2sint; v(t) = -2cosx + Cj3 v(n) = -2 cos n + Cy;

2=2+4+C;C, =0.

u(t) = -2 cos x; x'(t) = v(t);

x(t)=-28inx+Cy x(n) =3;3=-2sinn+ Cy;; C, = 3;
x(t) = -2 sin t + 3.
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B) F(t) = 25 cos t; t0=-72£; vy =2; xo=4;m=35.

a(t) = @%‘Eﬁ =5cost; v'(t) = a(t); v(t) =5sint + C;

2= i‘»sinE +C; C=-3; v(t)=>5sint - 3; x'(t) = v(t); x(t) =

=-b5cost—-3t+Cy; x hid =4; 4=—5cos£—3—n+cl;
2 2 2

4:—3—;+Cl; Cl=4+§2ﬁ; x(t):—ﬁcost—3t+4+3—:.

T)F(t) =8t + 85ty =25 v,=9; x,=7; m =4,
_F(@) 8¢+l
m 4

a(t) =2t+2+C; V() = a(t);

2
U(t)=2%+2t+cl=tl+2t+cl. 0W2)=9;9=22+2.2+C;

C=Liut)=1+2r+1=(+1)%

(t +1)°

x'(t) = v(t); x(t)= = Y0y @) =T T= (2+31)‘

+C:3;
T-9=0C,;C,=-2.

3
¢+,
3

Tlonyuaem: x(t) =

352. a) Ina f(x) = 3x®> — 2x + 4 o6wMil BAA epPBOOOPABHBIX:
3 2
F(x)=3»£3—-2-%+4x+c=x3 -2 +4x+C.

Yepea 1. M(-1; 1) npoxogur rpadpuk nepeoodpasHoii F (x) =
=x'-x?+4x+C;31=-1-1-44+C;;C, =17, 1.e. F(x) =
=x'-x+4x+ 7.
Ecan rpadpuk F(x) npoxogur uepes T. N(0; 3), to 3 = C,, T.e.
Fy(x) = x* — x* + 4x + 83, T.e. rpaduk Fy(x) Beime rpadpuka F (x)
Ha Fy(x) - Fi(x) = 4.
B) Pemenue ananorununo:

2 4 4
f(x) = 4x — x% F(x)=4i_x_+c=2x2-x—+c — obmuit Bug
epBOOOPA3HEIX. 2 4 4

Ecnmun M(2; 1) e rpaduky F(x), To 1:2-4~?+C; 3=8-4+C;

x4
C=-3,re F(x)=2x"- - 3.
_oy
Ecnu N(-2; 8) € rpaduxy byrkuun F(x), To 3 =2 (-2)° - (——j—)- +C;

xi

3=8-4+C;C=-1, 1e. Q(x):ﬁxz—r—l.

Hmeem rpaduk F,(x) Beitue rpaduka Fi(x) Ha F,(x) — F(x) = -2,
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29. Unrterpaa. Ilnomaas KPHMBOJMHEHHOM Tpaneuu

353. Beruucaurs niowass GUryps, OrpaEMdeHHON JHHNAMMU!
a) y(x) = x* — napaboxna; y = 0; x = 3

Se = F(b) - F(a); a=0;b=3;

e
F(x) = E; F(3) = 9; F(0) = 0;

Se=9-0=0.
Omeem: 9.
n
G)y(x):cosx;y:O;x:O;xz—zv ¥

Y(x) = sin x;
S, = F(b) - F(a) = F(%JA F(0) = 1

:sing—sin():l; /% _

/ N

B)y=sinx;y=0x=0;x=n
Y(x) = —cos x; Sg = F(b) — F(a) = —cos(n) — (-cos 0) = -(-1) + 1 =
=1=1=2;8,=2.

r)y:—l,;;y=0;x=1:x=2 4y

pe

Y(x):—l; a=1;b=2;
x

1

Se=Y(®)~-Y(a)= —%_(_1) = >

Omeem:

oo -

4. ))y=x*+ 1L, y=0x=0x =
F(x):—x;i+x; So = F(b) — F(a) =
=F@2)-F0)=4+2-0=6;

6)y=1+2sinx;y=0;,x=0;

x=

1
bt
2
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b T K 14
Flx)=x-2 F)=F|Z == -2cos-==;
(x) =x - 2cosx F(b) [2] 5~ 2eoss =0

F(a) = F(0) = -2; S®=F(b)—F(a):g+2;
B)f(x):y:‘i:xz;y:(]; y
F(x)=4x—% 4

Touxkn nepecedenus napaboJabl
¢ ocsio abcnuce: 4 — x? = 0;

x = +2;
a=-2;b=2

—9)3 ey
F(a)=—4*2—ﬂ=_8+§=_.1_6; -2 0 2 x

3 3 3

8 8 16

Fb)=F(2)=4-2—-—=8-—="—;
(b) = F(2) 3 3°3

S, =1—§—[—£]=¥

< 3 3 3 .
Omeem: 10 —.
3
r) y=f(x)=1+%cosx; y=0; x:-%; x:%
1
F(x)=x+%sinx; F(a):F(_g]=—g+%8in(_g):7g: 5
Foy=F[E|=F+len®-2 1,
2 2 2 2 2 2
n 1 = 1
=F®b)-F st S+ Sy =141
® ) (a) 5737573
Omeem: n + 1.
355. a)y=(x+ 2% y=0;x=0
3
Py =2 o m ap -0
8 8
Fla)=0; Fb)= 23 S\, =F(b)-Fl@) =55
1
6) yx)= ——=+L y=0;x=0; x = 2.
) y(x) Gy y
1 1 2
F(x) =~ +x F)=F@)=-——+2=15; F(a) = F(0) = -1;
x+1 2+1 3

2 2
Se =F@®)-Fl@=12-(-D=2.

Omsem: 23.
3
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By =flx)=2x-x%y=0
2 3 3
Fay=2%2 X - 2|
2 3 3
Toukn mepeceyenus rpadura f(x) ¢ ocvio abcuucc:
y=0x2-x)=0;x,=0;x,=2;a=0;b=2
F(h)=F(2)=4- g =§; F(a) = F(0) = 0;

sq,:F(b)—F(a):%-o:%,

Omeem: %
Dy=fx)=—(x-1P%y=0x=0

F(x):—(i_—l)i.

Ipu x = 0; y = 1; (0; 1) — TOUKa
nepeceueHus rpaduka f(x) ¢ OCbK OpAKXHAT.
Hpn y = 0; x = 1; (1; 0) — TOuKa
nepecevenus rpaduka f(x) ¢ oceto OX.

F(a) = F(0) = —i; Fb) = F(1) = 0;

1 1
S, ‘F(b)'”“)"("[“z]‘z'

3n 3n 3r
356. e = 3si +—hy=0 x=-——; x=—
a) y=f(x) sm(x 1 ] y x 1 x n

F(x)=-3 cos(x + E),
4
F@®)=F ﬂ =-3cos E+ﬂ =—3cosﬂ=0;
4 4 4 2

F(a) = F(—%)= --3cos(-3—1r + 3—"): -3c080 =-3;
4 4 4
Se = F(b) - F(a) = 0 - (-3) = 3.
Omeem: 3.
6)y = f(x)=2cos 2x; y = 0; x:—E; x:E
4 4
F(x) = sin 2x (T.K. (sin 2x) = 2 cos 2x);

Foy=F[)=sin2E = sin E=1;
1 1 2

Fa)=F[-%)=sin[-2" )= —sin E = -1;
4 4 2
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Sg=F®)-F@=1-(-1)=2.

Omesem: 2.
1 T 5n
B x)=sinx-=; y=0;, x=—; x=—
)y =f(x) 5 Y 6 6
F(x)——cosx—lx; F(b) @ = - E—@—
2 6 12
Fla)=F|~ =_COSE_E‘__‘/§f£
o6 12 2 12
J§ 51 V3 1 n
Sy,=F()-Fl@)="2-2,¥, L _J_I
)~ Fla) 12 2 12 3
Omsem:f—g.
b4 T
= =1- s y=0; x=-—; x=—
r)y = f(x) cos X; y x 3 ¥
Fx)—x—-sinx; Fo)=F| Z|=2 sinE-X 1,
2) 2 2 2
Fa)=F I :—E+sin5:~ﬁ+l;
2 2 2 2

sq,:F(b)-F(a):-;--ng-l:n-z.

Omegem: n — 2.

30. Hnarerpaa. ®opmyna Herorona — Jleinbuuna

357. BLIYMCAATD UHTETPAJILL:

5 2 5
a)jx _2 () _32+1 33
4 9 5 "5 5
p z n
6) jcosxdx:s'mx =sin—-s8in0=1-0=1;
° . 2
3 4 (3 4 4 _
n)J.x"'dxsz v Mzzo;
1 4], 4 4 4
i x
n | 9% tgx|'-tgt-tg0=1-0=1.
5 COS” x . 4
2
358. )! ot S 1 (1 :_l+l
(2x +1) 2Q2x +1)|, 25 2.3 10 6

2

30

1

15

H
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359.

6) J3cos£dx=3<2$in£} =65in£—65in0=6—0=6;
? 2 21, 2

10
dx 9
B —_ = =-—+1:_;
)-!xz 10 10
2 H
. 1
r) jsm2xdx=—lcos2x =—lcos—2—7£+—cosﬁ=
" 2 2
4 3
=—-—COST+ —COS— l+0=l.
2
3 X L 1
d.
a) [—S-=tgx|' =tg"-tg0=1] [dxr=x| =1
» cos® x \ 4 s o
lo
i )
dx
T.€. I =J X, 4YTO H Tpe6088.ﬂ00b JA0Ka3aTh;
Jcos’x %
3 iz
. ; 1 1
0) Ismxdxz—cosx ‘:—cosf+0050:77+1: H
H 3 2 2
0
1 ! 1
tde 3+ . 1 1
[ = [xtax=""2c0fz| =2/ -2 L..-1.2
T Vx 3 A 4 16 2 2
i o |6
E 1
t dx
T.€. II0JIy4aeM BEepHOEe PaBEHCTBO J.smxd = J'—*, 4yto u TpeboBa-
JIOCH AOKA3aTh; 1vx
16
5 z 3 |43
| 3
B)JCOSId}C"Slnx —-smf—smo—l J-xdx—i
o 2 3 3 o

¥V
cos xdx =J. x’dx, uTo u TpeboRaNOCH JOKA3ATE;
o

T.€.

ote—tiin

1 25t B

0 [@r+Ddr=|"-+x | =1+1-0=2
o 2 0
2 4 2
Jo* ~Ddx = [ = - x =16 5 0-2
© 4 0 4

1 2
T.€. J(2x +1Ddx = J’(x3 —1)dx, uTo ¥ TpeboBaJOCH AOKA3ATH.
0 0



PoLLIBNME YNDAKHEHWA K yueSunky A. H. KonMoroposa n Ap.

235

360. BeuuCcAUTh Mi0maas GUIypbl, OrPAHHYEHHOW NTUHUSAMU!
a)y =xh y=0x=-1; x=1;

Sm

6) y = x'; y = 1. Touku nepeceyeHns rpaduKoB.
x'=1; x = 11;

) 5 \|1
S®=_[(l—x4)dx=[x~x—] =
-1

5 -1

= ]‘1 — 1+l :2733§;

5 5 5 5
B)y=x*-4x+ 5 y=0;x=0; x = 4. y
y =(x - 2)*+ 1 — napabona ¢ repuInHOit -

(2; 1) BeTBAMHU BBEPX, TIEpECEKaeT OCh 5
opanHat: x = 0; y = 53

4 3 2
S®=J.(x2—4x+5)dx=[x ax ]
0

- ——+5x
3 2

1

0

2 1
(L o gri00]-0-8_12-28_41,
3 3 3

0| 2 4 x
rNy=x*-4x+5=(x-2*+1;y=>5.
Touky nmepecedeHns TpadUKOB:

x2—4x+5=25; x(x —4)=0;
x, =0; x, = 4.

4 4
Se = [(6-x" +4x - 5)dx = [ (-x* + 4x)dx =
Q0 o

3 2 4
B S - APV S
32 ), 3
_96-64_32
3 3

361l.a)y=1-x%y=0;x=0.

Touxu nepeceyeHus rpaduKa ¢ 0OCAMH
koopauHaT: x = 0; y = 1;
y=0;x=1.

. 5\t
So=J(1‘x3)dx:[x—i-]l =1_l_0=3
o 0

4 4 Py
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By=2-x%y=Lx=-Lx=1 < y
! L \
S, =[@-x"-Ddx=[(1-x")dx= »
-1 -1
2\ SLeN8L
=|x - - =
5], > 1
y=
PRI G i
4 4
1 11 o i x
=l-—+1+-=2
Bly=-x'—dx;y=0;x=-3x=-1; y

Toukn nepeceuerus ¢ OX mapabonl:
~x? - 4x = 0; —x(x + 4)=0;

x, = 0; x, = ~4.

TIpenensl uuTerpnposanus: a = —3; b =

-1 3 2 1
Sy = [ (-5 - dx)dx =[~53——i4—x—)
3

-3

2
= l-g - ﬁ_lg :71;
3 3 3

Dy=-x*-4x;y=1;x=-3; x = -1,
-1
S, = f(—x2 —4x - Ddx =

e

3 2 -1
O

3 2

L ANEA
:[3—2+1J—(?—18+3)= 74a3~;2—1‘) x

-l ior18-3-51,
3 3

362. BolyMCaINTh MHTErPaibl:

2
X, . x

a) fsmf dx = -3cos—
L3 3

- 3
fox

= \JEx +5

2

=91.g§§——9tg0=9\/§;

‘ :—30052—6—(—300551:3-
3 3

=Vi+5-J4+5=3-1=2

5
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6 I
0| 9 _or+8 -26+3-2/2+8=6-2-4.
aVxX +3 i

jro
B
©
x

-

el

c\—m\
—_
—

+
w
2.
=1

(SRR
\_w/
®
1

.T .
363. a) J[sm-—+cus ]dx— [1+2si11{—cosi‘]dx—

])
= x—2cos£ P 2——2cos—— —-(0-2cos0) =
2 3 6
o
~ﬁ—1+2:—2—+1;
3 3
4 |2 4
6) j(1+2x)3dx—l Qrazy |° 5 _1_524_qg
2 4 |, 8 8 8
1 1 i 1 21 n
B) '[(1+cos2x)dxA x + —sin 2x = +=sin—-0=—+—;
2 ‘0 12 2 12 12
4 4 1 2 4
1")J’.7c+£ d;’c=J.3c+x2 de=|Z vadx || =
1 x 1 2 1
1
=(8+4)7[—+z]:9,5.
2
364. BeruncauTh miomanb GUrypsi, y

OPPQHH‘IBHHOX‘& JUHUAMH:
a)y=xy=8x=1
Touky nepeceyeHuUs rpadUKOB
y=x*ny=28; x*=8; x = 2.

2 x4 2
=|[B~x")dx=|8-=-
!( **)dx ( 4]‘

, 1
=(16-4)-[8-=|=
16-4) ( 43
—12-8+1=41
4 4

6)y=2cosx;y=1; x=-§: x =

“wla ol

e
—otn

win
w

(2cosx —1)dx =(2sinx — x) 2sin L —2sin£+£ =
3 3 3 3
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PR I S I
2 3 2 3
—2J3- 2
Byy=x*-2x+4;y=3;x=-1 y
y = (x — 1) + 3; BepmuHa
napaGousr (1; 3).
Toukn mepeceuernsi ¢ OY: x = 0; y = 4
t
So=[(x* -2x+4-3)dx= ; y=3
Y ! .
1 = 1 1
:J(x“’—2x+l)dx: T _x+x = _—t
b 3 . -100 1 x
= l—1+1 - —1—1—1 :l+l+2:22;
3 3 3 3 3
r) y = sin x; —71~' x—E‘ x—@ Y
v YT YT T

365. a)y =4x-x4,y=4 - x;
Touky nepeceyenns rpapuKoB QYRKIUA

y=4r-x*uny=4-x14x-x*=4-x

_5v25-16 _5+3

x*=-5x+4=0; x,,=
x =1 x,=4; 2 2
y = ~(x — 2)* + 4 — napaboJia;

y =4 - x — npamas.

i

Ilepeceuenue napabosnl ¢ OX: 4x — x* = 0;

x(4-x)=0;x,=0; x,=4.

4
Se = [(4x-x* -4+ x)dx =
i

1 2 3
= (52 - 2* - 4dx = LS S
) 2 3
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“fa0-8% 6] (21 _4)- 45
3 2 3
B) y="5; y =205 x =4 Yy

e

1 4
Sw:j(2x71t?]dx:[x2+§}} =

2 X" X Iz 4b)
=(16+4)-(4+8)=20-12=8; '

02 4 x

B)y = x5y = 2x
TouKH MepeceueHus rpapuKoB
x2=2x; x2 - 2x = 0; x(x — 2) = 0

x, =0; x, = 2.
] xa 2
_ oy [ O T O
SQAJ(2x x)dx—[x 3]0—
[4-2)0=1,
3 3

Ny=6-2x;y=6+x - x*
TouKH I1epeceyeHnst rpapuKoB
6-2x=6+x—-x%x2-3x=0;
X, =0; x,=3.

3
Sy =[(6+x-x"—6+2x)dx =
o

=j‘(3x—x2)dx= 3—x2—£ 3=
0 2 3 []

27 27 27 01 3 x
=Sl 2 g 2
2 3 6 I ‘\
366. a) y = x* — 4x; y = 4 — x°. Haittu S,. y
y, = (x — 2)> — napabona
¢ sepmnEO#H (2; 0) nepecexkaercsa 4
¢ napabono#t y, = —x* + 4 B TOYKax:
x?—4x+4=4-x%52x2—4x = 0; Y
2x(x - 2)=0; x, = 0; x, = 2. y
2
NDpux=0; y =4
—x

Se=[(-x*-x"+dx-4)dx= / IO 2\
[
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2

St

3 2
(—2x2+4x)dx:—2-%+4-f—=(—§x:’ +2x2J

2 0
=-2.g,9.4-24216_8
3 3 3
Omseem: §
3

6y, =x2-2x+2=(x-1P+1—
napabosa ¢ BepminHOH (1; 1) BeTBAMU
BBEPX.
Yy, =2+ 6x — x) = —(x* - 6x - 2) =
=~((x—3)*-11) = —(x -3+ 11 —
rnapafoJia BeTBAMHU BHH3
¢ epminHOH (3; 11).
TOpuy, =y, x2 - 2x + 2 = —x? + 6x + 2;
2x? —8x = 0; 2x(x —4) = 0; x, = 0;
x,=4; y, = 2; y, = 10 — Touxrm
nepeceueHus mapabos.

4 4 A
Sy = [(2+6x - x* - x* + 22 - 2)dix = [(8x - 2x")dx =
0 0

=l4x? -2} =4.16-2.64- :ﬁé,
3 R 3
Omeem: %
By, =x35y,=2x-x*=—-(x-1y*+1 y
1
S,)=I(2x—xg—x2)dx=
¢
1 2 1 yl
=f(2x—2x2)dx=[xz~—x3) =
0 3 0 1t--- 4
:1_2_021'
3 3 .
— x
Omeem: l ! 0 1 2
3
Y,

367. ®urypa orpanuuena rpadpukom GyHKIMH y = 8x — 2x? = - 2(x — 2)* + 8,
KacarejapHoM K napaGone B 1. (2; 8) u npamont x = 0.
ITepeceueHue napabosisl ¢ oceio abeuuee: y = 0; 2x(4 — x) = 0,
T.€. X, = 05 x, = 4.
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2 ) y
S®=£w~8x+2th= o

2 E]
:[8x_si+g J] -

2 0
—16-16+8_16

3 3
02 W x

Omeem: — 1

31. llpamenenue unTerpaaa
370. Haiiti ofbeM Teda, NOAYUEHHOI'O NIPY BPALEHMH BOKPVT ocH afcruce
KPHUBOJMHEHHON Tpaneuuu, orpaHM4eHHold JTUHUAMU:
Ay=x"+Lx=0x=1y=0
Henonssyem popmyny V(x) = JTJ FA(x)dx.

B naunnoMm cayyae f(x) = x? + 1.

1 1
Umeem: V(x) = nf(xz +1)’dx = nj(x" +2x% +1)dx =
0 0

x* 2% ! {1_2 28
=7 — + +x =n-l-+-+1|==—m

5 3 , (5 3 15

6)y=\/;; x=1,x=4;y=0
: I b
Vix)=n J;de=n-x—' =22 pcogn-Tarig
() '1[( ) 24, 2 2 2
37l. a)y = x5 y=x y

Ilpu BpameHnn TUHUHN MoJydaeM KOHYC.
V. :%n:R"’H, rne R=AB=1 —

paauyc ocHoBaHus; H = OB =1 —

1
BBICOTA KOHyca, T.e. V, = 3 .
1 5|1
x 1
v, v~7t[x’dx=rr---— =
bk ] 5 5
0 o ©
i 1 2z

Vi T 5B ==
3 5 1B

373. Kaxymo paboTy Hao 3aTPATHUTHL HA CXKATHE NPYIKHHLI HA 4 CM, ecan
caaa B 2 H cxxumaer o1y npyxusy Ha 1 cM:

a2l
len=001midem=003Mm F=F a; h=:".
x
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Ecam F = 2 H no ycnosumw, to k = QE = Q—H = 200.
x 0,01
0,04 2 0.04
A= J 200xdx = 200 -x =100x’ =100-0,0016 = 0,16 (dx).
0 ]

§ 9. OBOBIIEHHUE NNOHATHA CTEIIEHHA

32. KopeHb n-ii CTeleHH M ero CBOHCTBA
381.6) V-1 =1, 7.x. (1) = -1;
B) Y1024 = Y2'° = 2;
r) ¥-243 = -3y = -3.
382. 5) ¥-343 = Y(-7)° =-7.
383. a) Y27 = Y3y = -3 r) Y64 = Y47 = 4.

- 3 1
sst my o 27 - 3] 2.3, 5 ../2=J§=i=§,
8 2 2 256 2 2 4

385. Pemuts ypaBHeHHA:
a)x+4=0; 2= ~4; x=Y4 wam x=-Y4g;

6) x* = 5; x = +¥5; T.K. mokasaTens 6 — UeTHOE YUMCIO;
r)y x*=10; x = x{/ﬁ‘

386. a) x'° ~ 15 = 0; x'® = 15; x = +'Y15;
6)x7 + 128 = 0; 7 = -128; x=-{128 = {27 = -2,

387. a)16x* - 1 = 0; x‘:i:%; x, =14 1 :tl;
2 6 2

16 16
, 128
B) 0,02x° - 1,28 = 0; 0,02x° = 1,28; x° = - =64; x5 = (+2)% x = +2;
r) 12§—§.:c2 =0; ﬂ—gx2 =0; ﬂ=§x2; 17 = x% x = +J17.
4 4 4 4 4 4

388. a) ¥x = -0,6; .
Bossezem o6e uacTu ypasHerns B ky6: (Yx)° = (=0,6)% x = —0,216;

6) aHAJIOrMYHO: BO3BOAMM 00e 4acTH ypaBHEHUA 4/— =3 B 4-10 cTe-
neHb, UMeeM: x = 3% x = 81.

389. Buniuncautsb:
a) (*{/ﬁ)‘. Bocnonsayemes csoitcroM Va" unu (Va')' =a.

-1- 411y = (-1)* - @11)* =115
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392.

393.

394.

398.

6) (2 ¥-2)° = (-2¥2)° = (-2)° - }2)° =-32.2=-64;
N 2 =¢-1° &2y =1.2=2
a) %-%:%-@:%'%=W:W=3; (Bocrnosrp30BaiuCh

NPaBHJIOM COKPAIUeHUs CTEeNeHH)

6) Y16 - Y-8 = -{16 - ¥8 = -V16 .8 = -¥-128 = {2 = -2
B)W'%=Vs33-32=ij{’?=3;
r) Y25 425 = -325 .- Y5 = Y25 - ¥5 = -U5° -5 = -5° = -5.

a)43—625_—§/5_4_3£A§/5—3_5.
¥5 - Vs ’
o) V128 _ 2 iy o,
Y8 V2° ’
213 Y ¢ o
i 3/:§=_332=_J z = P37 =3
6 7
" Y128 _ 127 e
¢z 2
a)l) s 64 -ﬁ.&e__ 2 __ 2
100000000 Y10° ~ gf10® 10"’
4 3[ 2
2) "391=1.6_2_5=|_.=.5_; 3)s,3§=_ @=_ 10'
6 16 2" 2 27 27 3
Hmeem o 64 439L:3-31§:_ 2-5-3 -
10° 16V 21 o 2 q10°
15 15
=- =-==-0,15
thor  10°

a) ¥0,2 > 0;

; 5 4 24 5.5 25
6) 90,4 <13—; 0,4 = 17— = 12— (1); 13 =222 (2); (1) < (2)
) = 12 10 60() 12.5 60()() @
B) 1,8 >1, t.x. 1,8 >1/T;

u3m
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r) ¥0,2 <¥0,3, 1.x. 0,2 < 0,3.

401. a) W:fﬂa— :7'{‘/6,Z; i/i? :~W = -’\5/0,?::3 T.K.
0,4° > 0,3%, 0 —'{‘[0,—4; < —‘3/6,_1;;, umeem: m < if—T),E,
w 73 = 3 = N = fet; (1= V1= UF = Y6
32 < 64 = —¥/32 > -'¥64.
Omeem: 3/3 > \’/:Z
402. a) Y64a%" =¥2° a° o b & =2ab-Ya’ b, a> 0; b > 0;
6) ¥-1280" = Y27 - a" = -Y2° 4" - 2* = -24¥4a%;
) Y6a' b° =607 b° b7 = a’b - Y6u';

r) ¥540"° =¥27-2.4° a =34 - ¥2a.
403. a) -b¥3 = —b* 3 =-43b"; a>0;6>0
=33 = 3_ 8_ 8
6) ab~§‘{ab7 il 2 Yo

a a

B) aif = ¥a* 7 = {7a%;
r) ~ab¥{~4 = Y-a®0® - (-4) = Y4a%°.
404. IIpy KaKUX 3HAYEHUSIX A BEPHO PAaBEHCTBO:

a)\/rz?:fa, a<0;

6) %/a—3 =a; a — moboe;

B)Q/—;‘a[; a20;
r) @:a: ax>0.
405.a)g/a—a=a npu a = 0; 6)@:—11 npu a < 0;
B) 1/0_’=la| npu NoboM a; r) Y =a npu aoboM a.
3
406. a) ———.
NS

Crioco6 pelieHudA: JOMHOXHUM YHUCIAKUTEeNk U 3HaMeHaTelb Ha ConpsAa-
XeHHOe BbIpaXeHue 3HaMeHaTeJio.

3(T+V5) - _3(T+V6) 3 &, &
T -ByT+B) 75 Z 7+
6 V2 _(@-V2Na-V2) (a-V2).
a+vJ2 (a+v2)a-+2) at-2 "’
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NN RN SN TV N O E
Vo+1_ (o1’ (B+1)° (o1

P)JE—l_(\E—n(Jén)_ 6-1 5
6+2J6+1 7+2/6
26473 T= 5 .

a:u@.q‘uffzigi/gl
e Y 2
5 x»ﬁzﬁ(&-n=&-1:
2/x 2Jx 2
142 4B 43 203

1 24 22 2x

5.3 s¥5 a5 625

407. a)

=

-
5
) === =% = =
® 3% 0 s 35 3
410. PewrnTh ypaBHeHUA:
a) ¥z -5 Yx+6=0. ~
BBexem HOBYIO mepemenuyio Yx =t 20; t2 - 5t + 6 = 0.
Ilo teopeme Buera: ¢, = 2; t, = 3.
t=2 Yx=2 x=2=64;¢,=3; Yr=3 x=23 =720

6) Vx +¥x =2. i3
Myers Yx=t20; £#+1-2=0;¢ =-2; to = 7
t, = -2 — He YAOBJAETBOPsAET yCI0BHUIO t 2 05

t2:1;3/‘=1,x:1;
B)Vx -3Yx+2=0; ¥Yx=1t20;2-8t+2=0;¢,=1;8,—2;
=1 Yr=1 x=1;1,=2 Yr=2 dx)=2 x=16;

r) Vx-5¢r=6; Yr=t20;22-5t-6=0;

5+v25+24 57
t,= Ty = 3 H
5-7
t, = = -1 — He yxop.;1eTBOpseT yC.I0BKIO t 2 0;

9
t=6; Yx =6, (Yx)® =6°x ~ 69 = 46 656.
411. Pewunrs HepaBeHCTBA!
a) X' < 35 (2% - V3)xE +VB) < 0 = (2F —VB) < 0: (x - YB)x + 3y < 0.

Omaem: xe (-43: 43).
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413.

414.

415.

416.

6t 2 T < U T
Omeem: xe [Y7; + ). —;/47 x

B) XV > 2; x = £Y2; BN >
Omeem: (—oo — 'Y2) U (V2; + o). IR T

r)x335;x=§/5; x—%so; /:_
Omeem: x ¢ (—m;%). —-—_'//{—V *

a)ago;g/—a_'s:—a: 6) a>0; Ya' =g B) Ya* = a.
a)aéo;%;—\/;=a—(—a)=2a;
6)a20;</a—‘+2§/a—7:a+2az3a;
B)azo;i‘/a—ﬁ—ﬁ/a—":a—a:O;
1*)a£0;3/?+39/a—8:a-3a:72a.

a) 10 + 73 - 10 - V73 = ¥100 - 73 = Y27 = 3;

,/(4+ _{ua+it TY)4 +V17) T e
%/Z_ J— Fvad
RN

Y16 -17
4”_ o VTT = 4 T+ T = -4

8) 49 -65 - Y9+65 = 81-65 =16 =2;
) V-5 V3+VB =Jo-5=4=2.

JlomonHaeM 3HAMEHATENb A0 Pa3HOCTH KY6OB.

T &2y +¥2 - Y3+ 3y Yo+ 6 +Y9

V- @) @B B B (@B

SRCRA CEA LR e R0

0 _ 3a- (Ya +b) _
a? - J‘szTz o + Yo)ay - ¥a - 9o + o))
_3a-(Ya+¥b) _3a-(a+3¥)
" @ay @y atb
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33. HppanuonajibHbIe YPaBHeHHSA

417, a) V2 +19 =10; x' +19 > 0 mpu mobex x; x* + 19 = 100; x' = 81; x = 13;
6) Yx* -28=2; x2 - 28 = 2% x* = 28 + 8; x* = 36; x = 6;
B) V61 —x® =5; 61 — x* = 25; 61 - 25 = x%; x* = 36; x = 16;
r) ¥Yx-9=-3; x -9 =(-8)0% x - 9=-27; x = ~-18.
x+120; x2-1;
418. a) Vx+1=x-5; {x-520; x 25
x+1=(x-5)% [£*-10x+25-x-1=0;

+ 4 - +
2t - 11x + 24 = 0; x,, :E;%?ﬁ = 112*5

X, = 3 — NOCTOPOHHUII KOpPeHb; X, = 8.

Omegem: 8.
2¢+320= x2-1,5;
6) x+V2x+3 =6; . )
(V2x +3)* = (6 - x)%;
2x +3 =36 - 12x + x% x* — 14x + 33 = 0;
X,=T+v49-33=T7+4; x, = 3;

x, = 11 — He ypoBnersopser ycnosuwo OI3: x < 6.

= x25;

6 —x>0; x<6;

Omeem: 3. 1
~120: >z

B) V2x -1 =x—-2; OII3: 2x-120; e T2 x>
x—-220; £>2

(V2x -1 =(x-2)5 20 -1 =x> 4x +4; %%~ 6x + 5= 0;
X, = 5; X, = 1 — NOCTOPOHHHHA KODPEHb.

Omeem: 5.
3x+1=0;
r) V3x+1=x-3; 3++3x+1=x; OI3: { x 330
X—-—0z2U;
xX2-=;
3 =>x23 3x+1=x"-6x+9,x2-9x+8=0;
x23;
9+VJ81-32 9+7 .
12 = —————— = ———; X, = 1 — NOCTOPOHHUIT KOPeHb; X, = 8.
i 2
Omeaem: 8.
419. a) V2x +1 =vx* - 2x +4
2x+120; xg_l;
2
PL2x+420; =2+1;x,=1;x,=3.
* x+° 0 xeR(’r.x.D<0);x *1 *2
2x+1=x" ~2x + 4; X' —dx+8=0;

Omeem: {1; 3}.
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6) Vr =vxt-x -3
x 20
2 -x-820; 2 -2x-8=0; x,,=1*+J1+83=1+2 x, = -1;

x=x"-x-3;

x, = 3.
IIpoBepAeM KOPHM NOACTAHOBKOW B JaHHOE ypaBHEHME:
1) x, = -1 — He yAOBJETBOpPSieT YCAOBHUIO, T.K. X 2 0;
2) x,=8; V3=v/0-3-3; ¥3=43.
Omeem: 3.
B) Vx+2=+42x -3
x+220 22 3
8§ =>x2-;
2x-320; xZE; 2 x=056.
+2=2x-3;
* * x-5=0;

Omeem: 5.

r) v9-x* =vx+9 -9 N
9-x*20; B-x)B+x)20; T - _Z3 3 X
x+920; x2-9; x € [-3; 3];

x(x+1)=0;

9-x"=x+9; |x’+x=0;
x, = 0; x, = -1,
Omeem: {~1; 0}.

420. a) x =Y +x?~6x+8; ¥ =213+ x2-6x+8; x>~ 6x+8=0;

x,=3% J9-8; x,,=3%1; x,=2; x, =4 — mpoBepsieM KOPHH
TOACTAHOBKO# B NAaHHOE ypaBHEHHUE:

1)x=2;2=Y8+4-12+8; 2=48; 2=2;
2) x=4; 4=Y64+16-24+8; 4=464=4.

Omeaem: {2; 4}.
6) x~2=Yx*-8; (x - 2P = x* - 8;

x}-6x2+12x -8 =2x2-8; x* - Tx*+ 12x = 0;
M- Tx+12)= 0,1, = 0; x,, = =Y49-48 ‘”4;"48:7_;’1;12_4;;:3—4.

il

BrinmosiesieM DpoBEPKY KOpPHeH:
1) x=0; 0-2=%0-8; -2=4-8; -2--2;

2)x=3;3-2=49-8; 1=91; 1=1;
3)x=4; 4-2=16-8; 2=¥8; 2= 2.

Omeem: {0; 3; 4}.

B) x=Yx® - x?-8x+20; x*=2x*~x2~8x + 20; —-x? - 8x + 20 = 0;
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x*+8x—-20=0; x,=-4+J16+20=-4+6; x, = -10; x, = 2.
IIposepka (ycTHO, MOACTAHOBKOM).
Omeem: {-10; 2}.

)ax+l=3e" +22% +x; (x + 1) = £ + 22 + x5

X+ 32 +3x+1=x3+2xt+x; 37+ 2x +1=0;(x+1P2=0;

=-1.
Omeem: —1.
“ +3/§+23‘/§=1;
23f =1:
421, 2) VAL 64/x - 24y = 20;
3 -yy =10;] 2

7x =25 Yx =3, x=3% x=2T;
@+23y:1; 22[1}:1—3; 23/—:—2; %/—=-—1; y=-1;
Omsem: (27; -1).
12¢x - 34y = 642;
afx —gfy =2v2; |3 |* .
6) 0+ 3y - 847 24/x + 34y = 82;
24x + 34y =8V2; _—
v 14¥x =1442; () = (V2)s 2 = 4
afa-yfy =2, 41-2V2=4y; V2 -2V2=14y;

@V2)' = ({y)'s v = 64.
Omesem: (4; 64).

Jx +3Jy =5J5; [Vx +3Jy =5V5; |2
’ {5@—2&:6; {42\/}+5\/—=\/5;
{+ 2 + 6,y =1045;
—2~/;+5\/;=\/3;
11\/57:11\/5;\/52\/5;54:5:
55 -5 = 2Vx; 445 = 2Vx; (2VB) = (Vx)5 45 = x; x = 20.

Omasem: (20; 5).

x+120;
422, a) Vx+1-Jx+6=6; {x+620;
x>-1 (x + 1)(x + 6) = 36;
=x2-] -7+4J49+120 -7x13
x 2 -6; X, = 5 = > ;
X+Tx+6=386;x2+Tx-30=0;
x, = —10 — He yJAOBJIETBOPAET YCJIOBHIO; X, = 3.
Omeem: {3}.
1 x-120;
x+
6) =Jx—-1; {2x-1>0;
V2r -1

x+1=+x-1-V2x-1;
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x21;
1 =x21;
x> =
2
(x+1)* = (x - 1)(2x - 1);
x>+ 2x+1=2x*-3x+1; x2-5x =0; x(x - 5) =
x, = 0 — He YJOBJIETBODPSIET YCJIOBHIO; X, = 5.
Omeesm' {5}. x-250;
XD o JBx+2; {3x+220;

x+6=@Bx+2)(x-2);

>

x> 2;

> 25
>_g =x

(x+ 6) Bx + 2)(x - 2);

x> 2 x> 2
2 +12x+836=38x>-4x-4; |2x°—16x-40=0;

x>2
{ x,,=4%2J16+20=4%6; x, = 10;

x* -8x-20=0;

= =2 — He YIOBJIETBOPAET YCJIOBHIO.
Omsem {10}.

x20; x20;

r‘)\/;~\/2—x=2x; 2-x20; x <2
x(2-x)=4x"; 47+ 2 -2x=0;

5x° - 2x =05

Omeem: {0; g} .
5

423. a) V5+¥Yx+8=3; 5+Yx+3=9; Yx+3=4; x+3=4;x=64-3=61.
> 2_-162>0; -4 4)20
6 Vo 16x -2 {x {(x Nx + 4)

0<x<2; 2
x(Bx - 2)=0; x, = 0; x2=g.

Jx'-16+x=4 |*¥ -16=(4-x)%
IS ¥
_U x
x2—~16-16+8x - x2=0;8x-32=0; x = 4.
Omeem: {4}.

B) V18 -Ux+10 =4; 18-Yx+10=4% 18-16 =Yx +10;
B=x+10;x=8-10=-2,
IIpoBepka — HOACTAHOBKOH

x = -2 B JaHHOe ypaBHeHHe.
Omeem: {-2}.
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S Sy el {x“—aZO; {xe(j;~\5]u[\@;+w);

x-Vxt-5=1 |Jx’- 5=x-1, x21;
{szE; x 25 S 5
X -5=x"-2x+1 {2x=6;x=3. _v‘g‘\/'\% X
Omeem: {3}.

x-320; x23;
424, a) Vx -3 =1+Jx —4; x—420;:>x24;:124;
x-3=1+2Jx-4+x-4
x 24 x 24
{2«/3:—4:0; {x:‘i.
Omeem: {4}. x> -2

=x26;
B) Vx+2-vJx-6=2; {x26;

X+2+x-6-2(x +2)(x-6)=4;
x > 6; x 26
ox?P—4x—-12=2x-8; |[Vx’-4x-12=x-4;

x> 6; x 2 6; x26;
x?-4x-12=x"-8x+16; {4x-28=0; |x=7.

Omeem: {7}. 10— x>0

B) 2+ V10 -x =v22-x; {22-x20;
4+4J10-x +10-x=22 - x;

T <o

x <22 T J10-x=2 10-x=4;x=6.
410~ x = 8;

Omeem: {6}.

1-2x20,x£1;

M VI-25 -3 =V16+%5 116, 4 >0,x2-16

1-2x-6V1-2x +9=16 + x;
—(x+2)=2J1-2x; [xe[-16;-2];
x+2<0,x<-2; x* +4x+4=4(1-2x);
x2+4x+4-4+8x=0; x>+ 12x = 0; x(x + 12) = 0;

%, =0 ¢ [16; —2]; x, = —12.
Omeem: {-12}.

425. 8) Vx-3-6=¥x-3; Yx-3)*-¥Yx-3-6=0.
Oycets Yx-3=y; Jx-3=y% x>3.
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. 1+V1+24 125
Yoy-6=0y,=———=——

y,=-2; Yx-3%-2, k. ¥x-320;
y,=3; Yx-3=38; x-3=3% x=3+81=284.
Omeem: {84}.

6) Yr+1+2¥x+1=3.

Brefiem HOBYIO mepeMerHyi0: Yx +1=y; y > 0. Torma ¥Yx +1 = y°.

y*+ 2y — 3 = 0; y, = —3 — He yAOBJIETBODAET YCIOBUIO; Iy = 1
Yx+1=1 x+1=1%x=0.
Omeem: {0}.

B) ¥x-5=380-Jx-5; x25.
Oyers Yx—5=y; y 20, roraa Vx -5 = 4%
-1+v1+120 -1+11

2+y-30=0; y,= = ;
Yy Yy Y2 9 2
Y, = -6 — He yJOBIETBOPAET YCAOBUIO;
Yy, = 5; Yx~-5=5 x—-5=5%x=630.
Omeem: {630}.

r) 3Wx' -3 +Yx?-3=4.

Iycre Wx? =3 =y; y>0; Yx* -3 = 4%
39716 345

T8y -4=0; y,= T2 ;
Yy 98 Yo 2 2

Yy o=- i -4 — He yJIOBJETBOPHET YCJIOBUIO;
yy=1; Wx?-3=1; x*~3=1; x2=4; x = +2,
Omeem: {-2; 2}.

2Jx - Jy = 5;
426, a) {“VF W x205y20.
\/;-\/;:3;
=2Jx -5 =2Jx - 5
METOII IOOCTAHOBKH: \/‘; ‘/; \/; vx v
Jr@Jx -5)=38; [2x-5Jx ~3=0.

BroauM HOBYIO MMepeMeHHYIO: Jx = t; t20;

5551
+ +
22~ 5t -3 =0; t:i:j’i_afzi:‘r);’?;

1
t = —E — He VIOBJIeTBOp#HAET YCJIOBHIO;
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t, =3; &:3; x =9; \G=2\/§—5=1; y=1
Omeem: (9; 1).

[V6+x-3/8y+4=-105

6) — -
}4\/§y+4—5\/ +x =6; |
= fm . . =
!+0\/6+2£:15\/3y+3:~00i 6irso |F26
] 5V6+x+43y+4 =6 {3 +[>£} . 4
y+420; jyz-—.
3

1By +4=-44; By+d=4
3y +4=16; 3y = 12; y = 4;

V6+x=8/34+4-10=834-10=2 J6+x=2 6+x=4;
x = -2.
Omeem: (-2; 4).

Ve +3Jy =16;
. l\/; : \/_J = 8.
PenraeM MeTOZOM TIOACTAHOBKU
JVr =10-3Jy;
|—3(J§)2 +10Jy ~8=0.
Tycte \/Z:a; a>0;-3a°+10a ~ 8 =0; 3a> - 10a + 8 = 0;

_5+V25-24 5x1,

a.
1.2 H
3

Jx =10-3y;

(10-3Jy)-Jy =8

3
4 4 16
a =—; =—3 = -
R 2
x,=(10—3@)2=(10—3%] = 6" = 36;

4,=2 Jy=2 y,= 4 x,=(10-3y,) = (10-3-2)° =4’ = 16.

Omeem: (36; %), (16; 4).

" {2\/}“—“2»”/5?1:8;
3Vr-2-2/5y+1=-2
{+4m+2 By +1=16;

3Vx-2-2/By+1=-2
Wr-2=14 Jx-2=2%x-2=4;x=6.

TlojcraBnsem x = 6 B nepsoe ypaBuHenue: 246 —2 + 5y +1 = 8;
VBy+1l=4; 5y +1=16; 5y = 15; y = 3.

-2




m254 2002-2014 . ARTEGPA

x22;
— >0

oma: {* 22 1
S5y+120; y2~g.

Omeaem: (6; 3).

427, a) {s/;+\/§=8,x20; {s/;+\/;=8:

x-y=16,420; |(Jx)'-(y) =16
{+\/§+\/§=s;

Hennm BTOpOE ypaBHEHHE Ha NepBoe: \/;‘ y =2
 2fx=10; Vx=5

\E+\E:8:>5+\/;:8; \/;:8‘5:3; y=29.

Omeem: (5; 9).

6) {%4&/;:5;
xy = 216.

Y =5-Yyix=6-Yu)

6 - yyY@lyy = 6%

re. 5-3y) Yy =6 5y -y -6=0; Yy =a
5:25-24 511

a*-ba+6=0; Qo= =5

2% 2=%y; 4 =8 x,=(6-Y8Y =(6-2° =2T;

MeTox OACTAHOBKM: {

a,
ay=3; 3=y; y =27 x,=(6-Y27)° = (5-3)" =8.

Omeem: (27; 8); (8; 27).

s J_—J;=4;
s){ ¥y =4 x20;y20; {(Vx - Ju)Wx +Jy) =32
x -y =32 X%y

Vx -y
{4(\/§+J§)=32; f+ﬁ_8, | 36: 6-y =4

=2 y=-4
QOrer: (36; 4).
) {3/5—'"{/_1?:2; FE-%/&Z;

xy =27;
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23558

8y =¥x -2 !
Metox MOACTAHOBKU: vy (3/;)“’ ~2¢x-3=0.

Ve @x-2=3
IIycts Yr =a; a*-2a-3=0;a,,=1=x2;

a, =1 Yr=-L x, = -1; y, = (¢fx, -2)° = (-1-2)* =-27;
a,=3; Yx =3 x,= 33 =2T; y,=(@fx, -2/ =(3-2° =1.

Omeem: (—1; =27); (27; 1).

34. Crenexs ¢ palMOHAJbLHEIM MOKa3aTeJeM

s
428. a) 32 = 31 = 35 = ¥f3° = ¥729;

2
6)5°=

_2 - 11
429. a) Ya? =a’?; 6) Y36 =87 -b7;

5 5 L
) 164 = #16° = (2')° = 2° =32 wam 16* = (2)F =2° =3%

7

bﬁ Ib7

) ‘\’/E:\E/(Z“' ? =420 = 432 um 2Y2.

B SR

430. a) 24304 = (3904 = 32 = 9

o[ {6

5 5
B) 167 = (2')* = 2° = 32;

2 2
o (ZEY (BT -(2)-2
125° 52 25] 625
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L T L e
431.a)82:[8“~92]=82-8“~92=83»92 77

5 2

5
8 vy 4 5 2 4 2 »é
6) \/“100«\/5)3'(%):‘/32”\52 (9% .53 =93 95 .59 53=22'5”:§;
o

2L . T ¢ R
81 gt g1 = 30 = ten 4 20,
27 27

dE R R OIRCI

1 oo A
432. a) (ax)® + (ay)® = a“[x“ +y? ]; 6) a—-a’ = az[zﬁ —1];

B) 8

1o 1 P
B) 3+32= 32L32 +1]; ) (8x) - (5x)% = x3(33 - 52 J

Lt ' 1 o ] 1 1 1
433. a) x%y® —x* - y? +1:x“(y3 ~1J-(y3 —1):[;/" ~1][x3 —l];
4

Loor i ! :
6) cz+c‘:c‘[c‘+1];4—4“:[ 3

\

L [ 3
:43[43 4}:43(43 «1}[43 +1

1 1 11 ! ' 1( 1 1 1 1
r) a+b*+a*+a*? =a’ a3+1)+b2£a?+1]={a7+1][a2+b2].

1oy Lo
[az —b2]{a'~’+b2) ..
434.2) 270 =a + b,

a’-b a® - b
1 2 1
(23—2] z"+223+4) .
-8 1
6) — : 1 = z i =2 -2
24 4223 + 4 25 4229 + 4
1 1
e I x? -4 1
“x-16 (L N '\ ’
(x‘~KLJ[x~+4} x¢+4
' )
Ly z ot 2
[a‘ +b? }(:ﬂ -a*h’ 4+ bﬂ} A .
r) — a;f: 5= L - =ad + b
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1 1 i | IR 1
_ :
435.0) 7Y XY TEXY -

3 11 1 1 t 1 1 i t
xt +x?y? x? +y? x? [x-' +y? ][x" +yt
[N
y? xi_yz
= - ;
xi
1
- 2 1
6) a‘1 :a3+1+201:
a+a?+1 a?-1
1 1 1 1
(az—l](a2+1] (az—l}(a+az+1j .
= T . T +2a? =
a+a®+1 a?+1
L L i
=[a2—l]+2a2=a—2a2+1+2a2:a+1;
[ T |
5 1,1 -6 a’-b+a’+b:  a* -
11 FRN Eh 1 ® i ab+ b
a+a??  a-aib? a‘+ab+b aZ(a-b) a’ +ab+
1
. 2a® '(aAb)(a2+ab+b2)_2a(a—b)_2.
1 Yyab+b®  aa-b)
a*(a-b) a’ +ab+ a(a - b)
- Jerl 1 e+l rx-1)

x\/;+x+\/;'x2—\/;:\/;(x+ﬂ+1) 1
=x2— x+x«/——1=

x+\/;+1
(x-Dx+D+Vxx-1 (x-Dx+Jx+1)
- = =x-1.
x+J;+1 x+\/—.;+1
s 1
436. a)if37=37<35,w.e.%<%; a6>1;
o 180 15 150
6)0,4'2"7:§ :§70>24:§70’T‘e'18i9>@;a§>1;
2 2 2 2 70 ~ 70 2

5

s 0 st
) ¥6° =67 =6% <67 = 6%, re. 30 <30° 20> 1
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i & — A 15
1Y¥ 19w 1 1Yy 1 35 15 1
r) =l=| <il==|=}|=|=], Te. —>—3; a —<1.
2 2 Va2 |2 2 21217 2
437. BBIYHCIUTD:
1 K
. 1) (1Ys 3 o o
a) 81 4 —— | | =| =@Y'+(B)*-@7) =
) [125) [32] @) y
3 s 1
=374+5-2"=—-3=
27
71-3":870 26
27 27 27
1
-4 s s " 00 1y 1,2
6) 0,001 % —(-2)° - 64% -8 * + (9 )“:[170—&—} —?~(2“)3—(2‘)‘*+1=
:10—2"’—2"+1=10-4—i+1=7-—L=61—a;
16 16 16
B) 273 +[E) -25" =8+ (2" 1 - ()" =9+8-5=12;
1y ’ ¥ 19
0,5 -625"5 |2 | " 4+19.(-3)7 =2 —5 1 - -2
r) ( ) [4) (=3 a7
—16—0-——8——-12—11 21 =10.
27 27 27
438. YOpocTUTh BbIPAXKEHUA:

+1=

ay 21 \/E+\‘/E'a; (JE—l)(JE+1) Ya - (JE+1) a*+
3
‘ [a‘+1}(~/§+1) at

1 a1

a' +a

=Va - 1+1=\/E;

+ 1+ ——=+—

1-Vx Yx

X x

A-Vx)-¥x

6)[J_ & f][ 2 1]-l=[(d?-v;).v;+1_x2

Xx+2\/;+175: Q/;T—Q/;ﬁ—l-—xz \/;

x 1-vx) ¥x
_ a-vx) Jx _1
A-Vay @y -(x+n Veel

.\/(sf;+1)” )
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%59m

3 1

1 3

R L AR
a® +3a'b’ + 9p?

1 1 Vo
a3[[a3} —(3%):‘Jra“ ‘
1 ﬁ\\ »
(a3 + 305 +9b3][ s 3é/bJ

20 1 1 2 1 ,
a3(a“—3b“] {a +3a’b‘+9b‘]

- 2 i 2 1 71
(a3+3a‘b‘+9b‘)[ 3?)*’J

1 m+d ) (m 1 1)
™ m+N2 mte2J2 2 J2 m

(1 mt+da Y m-Voem+2
m+y2  m+ 2y

_(m-my2+2-m-a)m’ -V2m+2)

(m +2)(m? - my2 +2)- 2m

_ (2m+2)  —(f2m+2)

(m+v2)-2m  (m+2) 2m

_—2m+V2) V2

(m+\f) 2m 2m’

5
439. a)l«\/725~ax3:2’3.27.a

6) Yo7 Yo =Va? a_\/;,a%”%

1
|

8
L
It

2
e
|

2
e
1l

e

2m

B

20f 15
32 Yad 0 al® a'®

6) at:bd = - _ 202 .

3fp2 23/17_8 [
) b%‘cg=%-(/;;=2\1/b_7-21c6=z‘b7c5,

_5 s
5 1Y% 5
441, a) (V3) ¢ = 33 ,f%; T.K. [3] =31
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443.

444.

446.

{3~ ,3'% :3372 :3_45‘3 :3'%;

6) 3% > 590; k. (39)1% = 729100 (5% = §25'0;

y: sopvE o s a1 o3 13 00 s
B) (,] :\/E,gﬁ; (,j :27; \/5,214 =92.90s =92 4 = 914 = 97,
2 2
r) 70 > 4% 1 k. 730 = (T3)10 = 343'0; 440 = (4%)1° = 256,
Haiitn o61acTs onpeneneHUs] BEIPAXKEHNH:
a) (x +1)"7-' = '1—, x #-1; 6) x3 umeer cMbica mpH X > 0;

Y+ 17
3

2
B) x 4 =% x>0, nan x > 0; 0 (x - 5)* = Y(x - 5)%, x e [5; +oo).

x4
1Y 1
a) [a“) =a BepHo npn a > 0; 6) (a*)* = ~a Bepuo npu a < 0;
b 1 R
B) (a®)5 = ﬂ BEpHO IIpu @ = +1; r) (a*’) 7 = -a BepHo mpu a = 0.
a

35. IlokasareabHas GPYyHKIHA

Hatitu obnacTe 3HAYeHHH QYHKIMIA:
a)y = -2% E(y): y < 0, T.e. y € (~w; 0);

6) yz(%] s E(y):y > 1, um y € (1; +0);

B) y:—[%) H [i] >0; E(y):y <0, e ye (-0 0)

Ny=>5-2;5">0; 5 - 2 > -2, r.e. E(y): (-2; ).

=

aY7

J 55 0
2 7)\2 7
. a) (7) >1, T.K. (Z] > [Z) (byHKUMA BOBpAcTaeT

MPH OCHOBaHUU 1 >1);

2.8
6) 32 <(§] , Tk, 372 =[l

123,46
3 ]

2,8
= [“) (byuxuus yboiBaer

1
1IpU OCHOBAHNU 3 <1);

BN ) 2 0
B) 2,57 <1, r.r. 2 -2 <1l= 2 ; g<1;
2 5 5 5
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% 1 5 . t
r) 0,3¢ <0,3% t.x. 0,83¢ =0,3"; 0,3% =0,3"*; 0,37 > 0,33;
ocH. 0,3 < 1.

448. a) (V2" = (V2)' =2

6) gi-2v3 | glnd 328 g2eds _ g3 _ gr.

B) 8Y2 . 95v2 _ g3z , gav¥ _ 1 r) (3%’5)%7 =3W -3 _32_g
449. YopocTuTs:

vZ-1
1 2 , oz
a) a’? ,(_ =gl gV =g o a;

An IK'Q/P x"'\/;_

6) x" YxPixtm = = = =Vx;
4 tn x"
B) (@)% = B = g3
V213
I‘)y‘/i yla:zyaﬁ:y ﬁ;ll _ym
y
450. 2) a?? _p2f :(aﬁ)z—(bvs)z+1=(aﬁ-b‘/5)(a‘/§+bﬁ)+1=
(aﬁ _bﬁ)z a? _pP (aJE _bJ:?)z
_a‘ﬁ+bﬁ+1_aﬁ+b‘/5+aﬁ—bﬁ_ 2a" .
T BT 2 _pB TLE _ph
s AN Y B & (aY
a® -b? ad® [ +a® - b3 +|b?
a® —p¥ _ -
Y S A Y 5V G 7 v =
a® +a®b® +b? [a3)+a34b3+[b3J
BN
=qa3% —b3;

—
1) ’(x" +y")? —[tﬁxy) = \/7 + Y2+ 2(xy)" - A(xy)" =

=JEY -2y Y =

= '(xn _yN)Z -

453. a) DyHKUUA Yy = (\/5)’r — BO3pacTampmas, T.K. OCHOBaHUe
V2 =1,41>1;

xn_yn
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V2

6) y = (V5 —2)° — yOulBaoIas, T.K. OCHOBAHHE

1Y 1
y=|-—=| — yObiBawmas, T.K. OCHOBaHWe —= <1;

J5-2=224-2=0,24<1;

1 1
y = —=——— — yOnIBawomad, T.K. OCHOBaHHE >1;
(5 -2y 0,24
nY P
B) y = [5] — BoO3pacTamiad, T.X. 3 >1;
= § I /OpIBatOIAA, T.K. OCHOBAHHE E = 73— <1;
Y T Y s T.K. 3 314 ;

Ny=@B- \/’7)’ — yOpiBaowas PyHKIUs, T.K. OCHOBAHHE
3-V7~38-26~0,4<1;
1
DYHKUMSA y = ——=— — BOSpacTramolmas, T.K. OCHOBaHHe
3-J7)

LIS Y

3-J7 0.4

454. a) y = 3**' — 3. Haiitu obnacrs
3HAYEHUH QYHKIHH.
y=3"1-3=3-3-3=
= 33" - 1): (3~ 1)- 3> -3.
Omeem: E(y): y > —3 nau (=3; x);

6) y=[2"-2. E(y) - ?
a,az0;
HCHOJ’[LSY&M olpeAesieHne MOAYJIA YUcaa: |al =
HO T.K. a* > 0, To -a,a<0;

2"-2,x21;
2-2", x<1;
Omeem: E(y): [0; +x).

21—2‘: :>npﬂr=1;I2’—2|=0;

x-1
B) y = (E] + 2. Ilpeobpasyem yHKIMIO:
y= 1 -2+2=2 1 +1;
2 2
1 > 0; 1 +1>1 2 1 +1(>2.
2 2 2

Omeem: E(y): (2; +x).
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IIpmx = 0; y = 4" = 1.
Omeem: E(y): [1; +=x).

455. Haitru nanboabinee H HanMeHbIlee 3HaueHHe PyHKIUK Ha R:

a) y=|— ; 1 <sinx <1,
Yy [2J sin

W1
. . 1
Has sin x min sHaveHne —1; y = [EJ =2 — max 3HavyeHUe PYHKIINU.

o
- . 1 1 .
Ilns sin x max 3uauenue 1; y = [ 2J = :2 -— niin 3HaYeHue PyHKIINH.

o e, | |
6) y =5+3""; |cosx] >0, T.e. 0<|cosx|<;

3° <3 <3 +5 > 1+5<3" 1 +5<3+5.

Hmeem 6 < 5 + 3o~ < 8.
Omeem: min y = 6; max y = 8.

B)y = 4% —1 <cos x <1; 47 <405 <4l — <477 < 4,

-

Omeem: miny = i; max y = 4.

foin
r)y=[§] -2 -1<sinx<1;0<[sin x| <1;

0 sin x| 1 1 isinx} 0
1 2 1 2 1 , HIM l) S[l) S[l) H
3 3 3 3 3 3
sin x| stnx]
‘g_zs(gj ~zsioz a2s(1 e

2
Omeem: MUHUMaNbHOE 3HAYEHNe QYHKIOMHE : —1=; MaKcHMaib-
HOe 3HAYeHHe GYyHKIuM y: —1. 3

456. Haittu 3HaK KOpHS ypaBHEHHA:

a) (1J =10 y
6 y=10

x <0;
y=10>1;

PO I
==}
bl
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6) 0,3* = 0,1; x > 0;

\l i

y=0,1<1
—0’1¥ _/ i
0 x x 0x x

rN0,7*=5y=5>1x<0.
y

%5_
0 x

457. Pemnts rpad)uuecKH ypaBHEHUS:

= 3%
a)3* =4 -x; %
yz=47x;
X —?Y =Y

AsnrebpanyecKas IpPOBEPKA:

x=1y,=383=3y,=4-1=3. U

B)10*=4;y=4>1;x>0;

Omeem: x = 1.

6) (1) =x+3; x=-1.
2

171
Ipu x = -1, y1=(-2—] =2

4ANX

Yyp=x+3=-1+3=2;
=y, =y, opu x = -1,

. 1Y
1 yhi=lz |
B)|=| = 1, {7t (]
Yy, =x+1

Omegem: x = 0, T.K. J, =(7

Y=0+1=1>y =y,
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r4*=5-x;x=1. y

TIpoBepka: y, = 4' + 1 = 5;
Y=6-1=5=y =y,

_"/l
5N\ X
458. a) 3" = 2x - 1;
x «_3
y,=3"7=3-8 3X; \
Y =2x-1;x=1.
Iposepka: 3!* = 3°! = 3% =1; 0|
2x-1=2-1-1=1=y =y, 1
6)4*+1=6—-x; !
y,=4"+1 6}
Y=6-xy, =y, mpu x =1
Yy =6 —x;x=1.
2
A

01 6\ x
B)2*-2=1-x;
h=2-2y=1-x

x=1.

Ilposepxa: 2! -=2=1-1;0=0

r) 37

—~
W
;./

IIpoBepka:

—_—
W=
~—

_8_
x 1

C»D
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460.

461.

462.

463.

36. Peinenne nokasaTeabHbIX YPAaBHEHHMH M HEePABEHCTB

a) 4" = 64; 4* = 4% x = 3;
6) (%] =27; 3*=38% —x=3; x =-8;

B)3* =81; 3*=3% x = 4;
X X 6
r) l]:L; 1)y .(L ; x =6,
2 64 2 2

o8] 25 (22 (3] 2o

— - Ar-9 1-2¢

5) \/SK fgfyre, Josew 2 gfoue o, \/F» ~ifarz 9y o,
3x-9 4-2 35
SETE AT gx - 27 = 8 - dx; 18x - 355 x = o0
2 3 13

) V2' V3T = 36; V67 = 6% 62 = 6% gz 2% x =4

X 3-5x
g] :(g) ;3x+1 =3~ 5x;

a)3" =346 -x=3x—-2;x=2;

o G )
12148 -123

2x2+x—0,5=1; 2x2 +x~-1=0; x, = = - ;
2 : 4 4

x =-1 xq=l;
-2

8) V37 =9, 32

3 Xoo x-g
2

1
r) Qx’e2x-0.5 4\/5: 2("~:!r—0..'| =92, 25; 2x2'21 05 _ 22.5; x2+ 2x -3 =0;
X,=-12V1+3=-1%2; x, =-3;x,=1.

a) 7=t =4 .71 = 539; 71 . (7T +4) = 539; 7' = 539 = 49;
T1=75x+1=2;x=1; 11

6} 3”"—3"=15;3"<(2‘3—1)=15;3’=15—5—=3’;x:l;

B) 4™ + 4% = 320; 47 - (4 + 1) = 320; 4‘=%=64; 4= 4% x = 3;
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1) 3. 5784+ 2. 551 = 77 8.5 + 2 57 = TT; 57(TH + 2) = 77
5ot =-£=1; 5t = 5% x +~1=0; x=-1.
7
464. a)9* -8 -3 -9 =0.
BBoauM HOByIO mepeMeHHY:O: i = 3% > 0; 9% = 3" = y%
HUmeem: y? -8y —9—=9; y,,.=4+J16+9 =415
Yy =93 =9;3 =35 x=2;
Y, = -1 < 0 — He yOBNETBOPAET YCJIOBHIO;
6) 100* — 11 - 10* + 10 = 0. Pemmenue aHANOTM4YHO a):
y =107 > 0; 100* = 10% = y% y? - 11y + 10 = 0;
11+/121-40 _11+9
12 = = H
2 2
Yy, =1;1 =107 10° = 105 x = 0;
Y, =10; 10 = 105 x = 1;

B)86* — 4 - 6* — 12 = 0. IIycts 6* = y > 0; 36* = 6% = y3
Y -4y-12=0; y,=2+J4+12=214;
y=66"=6'"=x=1;
Y, =-2<0 — He yuosnemopﬂe’r YCJIOBHIO;
r)d49* -8 - 7"+ 7=0.Iyctb 7" =y > 0; 49 = T =y4 y* -8y + 7=0;
yh=117=Tx=1
1; 7

Yp=1T=4L"7=7=x=0

S L P e cy=2 =2-x
465. a) Ty y=ema

4wl = xmWl 4% |x+2y-1=0; |x+2(2-x)-

x+4-2x-1=0;x+3=0x=3y~2-x=2-3=-1
Omeem: (3; —1).

1

Bx-y==;

6%V = ﬁ; e :6%' . 2
0 QHXZL- 1 y—2x:71;
V2 olztr=2y 2

x=0;

1 1
U3 Broporo ypaBHeHus: y =2x —— = ~5-

2
1
Omeem: [0; -= ]
2
-x+ 2y =-4;

3T = L; 3 =37, (2y-x=-4; {Jr
B) 81 Yarver _go. \x-y+2-3; x-y=1
gevt _ o =8 |x-yr2=3

x-y=Lix+3=1x=-2.
Omeem: (—2; —3).

y=-3%
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H268
y—4x=2;
1 Y y-4x _ g2, + 1
g 7Y =72
Qx-y _ . b
7 =7 5x=2l;x=l;
2 2

y=4x+2=4%+2=4.
1

Omeem: | =; 4 |.
2

466. a) (%) >27; 3> 3% x < —3 (cBoilcTBO BOBpPACTAHUA PYHKINH

y = 3%, rne ocHoBaHue 3 > 1);

1
6) (v6) < %; 6% <67 ocrosamme 6 >1, T.e. GyHKIHA

1
BO3pacTammas u Ex <-2; x < -4;

25" |5 5
yOpIBaOIaa u x 2 2;

X X 2
r) (1,5)* < 2,25; —3— < g; § < —3— ; OCHOBaHWeE 3 > 1, sHAUUT
2 4 |2 2 2

L1 (1Y (1Y 1
B) 0,2 <—; |=| £|=|. T.x. ocHOBaHUe g<1, T0 GYHKOHA

x <2



