A.B. Mopo3os, A.C. PbL10B,
A.H. ®uannnons

Pemmenne yx3aMeHANHOHHBIX
37144 10 aregpe
H HAYAJIaM QHATH3A
3a 11 kaace

K cOOpHHMKY «AJjredpa u HayaJia aHajau3a: COOpHUK
3aj1a4 /il IOATOTOBKH U NPOBe/IeHNUsI UTOT0BOii
aTTecTallMU 32 KyPC cpeHel MIKOJIbI /

N.P. Boicouknii, JI.U. 3aBuy, B.I1. [lurapes u ap.;
ITox pen. C.A. lllectakoBa — 2-e u3A., ucnp. —
M: Buemcurma-M, 2004»



I'naBa 1. Berunciaennsi. [lpeodpa3zoBanue BoIpaxeHuii
§ 1. CreneHs ¢ HATYpaJIbHBIM NOKa3aTeleM
YpoBenn A.
1.1.A01.

a) 3l—1,52 L1+ 11—1,842 ~IE=1,98:1,1+(—0,592)~$=
2 4 37 37

19810 592 50 _18 16 _

100 11 1000 37 10 20

]

0) (1§+0,91j:1,4+(11—1,911j~12=2,66:1,4+(—0,711)~@=
4 5 79 79
_266 10 711 100 19 9 _
100 14 1000 79 10 10
1.1.A02.
2) P(l)—P(—l):1+2+3+...+11—(1—2+3—4+...+9—10+1l):
10 10
:2-(2+4+6+8+10)_@_6_
10 10
6) P(l)—P(—l):3+5+7+9+.,.+27—(3—5+7—9+...+23—25+27):
12 12
:2-(5+9+13+17+21+25):@:15
12 12
1.1.A03.

a) 1§+1,44—1,75 :1,2+(9,1—8,317)-Q:1,44:1,2+0,783~E:
4 87 87

=1,2+0,09=1,29;
1 10 10
6) | 1—-+1,21-1,25 |:1,1+(9,7-9,416)-—=1,21:1,1+0,284- — =
4 71 71

=1,1+0,04=1,14.
1.1.A04.

P +Q’ P'=0" _ (P+O)XP’-PO+Q’)
a)Pz—PQ+Q2+P2+PQ+Q2: (PP=PO+0%) y
(P-O)P*+PQ+0Q%) _ NP (162 _
+ P+ PO+ O =(P+Q)+(P-Q)=2P=2-(16x>—24x+9) =
=2-[16-%—24%+9]=2~(9—18+9)=O, npu x=0,75=%;

3 3 3 3
6) 10 PO _(pro)+(p-0)-2p-=

+
P*—PO+Q* P*+PQO+0?
=2-(16x2+40x+25):2~(16~§+40-(72j+25j:

=2.(25-50+25)=0,  npu x:_l’zsz_%_
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1.1.A05.
2) 3-5x +3—5x2 _3-5x+3-5x, 6-5(x,+x) 6-5-(=2) _

X +x, X, +X X, +x X, + X -2
=-8, Tak Kak x;+X,=—2 1o reopeme Buera;
6) 5+2x N 5+2x, _ 10+2(x, +x,) _ 10+2-20 :@:
X +x, X, +Xx X, +X 20 20

2,5,
Tak Kak X;+X,=20 no teopeme Buera.

1.1.A06.
a) 5-2u +5+4v _Sv=2uw+5Su+4uv  Su+v)+2-uv
u v uv uv

u+v ( 5]
=5 +2=5-
( ]
5

2 4
TaK Kak u+v= s auv= -5 no teopeme Buera;

+2:5-l+2:4,5,
2

5
6) 3+5u+3+4v=3v+5uv+3u+4uv:3(u+v)+9:3. 3 9o
u v uv uv 4
3
= —1—5+ 9= 2 =5,25, TaK KaK utv= é ,a uV*—i 1o reopeme Buera.
4 4 3 3
Yposens B.
1.1.BO1.
33 22 _
2) vu —uy :uv(u v):uv(u v)(u+v):—uv(u+v):
v—u v—u v—u
=—(-3) - 6=18, Tak xak u+v=6, a uv=—3 1o Teopeme Buera;
303
0) W —uv(u+v)=—(-5)-2 =10 no Teopeme Buera.
v—u
1.1.B02.
2,2 2,2 2
2) U Vi +v L +v +2uv+2:(u+v) oo
Vo ou uv uy uv
=£+2:—§+2:—i,TaKKaKu+V;5I/IuV;11;
-11 11 11
2,2 2,2 2
R D SR S LS Y W A e LT W Clt) T
v ou uv uv uv
100 g 100 0 S0 g1
-15 15 15 3

TaK Kak u+v=10 u uv=—135.



1.1.B03.

[_4*/3]2 48
a) w —u? _ (uv)z(u—v) _ (uv)2 _ 5 _ E _ i
W=v' @-vu+v) u+v 12 1275
5 5
TaK KaK ut+v= E ,auv=— M ;
5 5
[_WT 10
3.2 2.3 2 -
0) MZZ:Z:ZV :(::)V: : :%:gzg,TaKKaKU‘FV:; nuv=7@,
3 3
1.1.B04.

[CI _(x2—3)2(x2+3)27 2 a2 2 2 2 a2
a) P P(x)= 237 (=3 =("+3)-(x"-3)
=2 6x*=12x" = 1,08, mpu x=0,3

4_q)? 2 _9\2(x? +2)?
6 S0P = e = OO
—(x* =2 = (¥* +2)* = (x? =2)* = 8x? =8-(=0,7)* = 3,92, mpu x=—0,7.
1.1.B05.
a) PX(Q(x))-Q*(P(x))=(P(Q(x))-Q(P(x))-(P(Q(x))+Q(P(x)))=
Z(SQ(x)—l—P(x5)+1)(5Q(x)—l+ P(xs)”j -

=[x+1—1—5?xj[x+1—1+5?xj:0‘2x:0,an x=117,399;

6
6) P(Q(x))-Q*(P(x))=(5Q(x)-1)"~ (@] =x%~x%=0, mpu x=117,277.
1.1.B06.
a) (1+3x42x%)H(1+4x+2x3)H 145x+2x0)+.. . +H(1+17x+2x0)=15-2x>+
15-20
+(3+4+5+...+17)x+15, Tak uTo X +X)= mCALAELE ) N T -5;
2-15 2-15 4

6) (2H3x+xHQH5XH)HQHTx )T . 242 Tx+x7)=
=13-x>+(3+5+7+...427)x+13-2, TaK uto

13-30
x,+x2:_(3+5+7+"'+27):— 2 =_§:_15'
13 13 2
1.1.B07.

s

(@ +1)2]2 (42t -

2 2 N = =
a) P37 ((1—#)2 (- a-7y -7



P N (G 0 i N G A et S s )
6) p=(5x"—6)") ((l—tz)z (l—tz)Z}

1.1.B0S.
a) p=4x*—12x2y*+9y*=(2x23y?)= (ﬁx +4/3 y)z (ﬁx -3 y)2 =
2 2 2 2 2 272 2
=£+t+l.i_t+l=t+2t+1.t72t+1=
1=t 1-¢) \1=¢ 1-¢ -1 —1
(@Y (@Y _asnta-nt .
= : - L e
-1 -1 )
6) p=25x"-60x’y*+36y*~(5x>-6y = (V3x ~6y) (V5x+6y) =
% 2 (2 241} (@-12Y (@+n?Y
[t+ g ] .(t_t 5 ] :[(_)] [( - ) j =(t+1)4.
1=t 1-1) (1=¢ 1-1 —1 -1
1.1.B09.
a) p=49x’—42xy+9y*+42x—18y—1=(7x-3y)*+6(7x-3y)—1=

(~1)*+6(=1)-1=—6, npu 7x-3y=—1;
6) p=81x*-36xy+4y*+9x—2y+5=(9x—2y)*+H(9x—2y)+5=3>+3+5=17,

-y a-oy

npu 9x—2y=3.
1.1.B10.
2
a) Suv2(uHvA)=2 (v 2uv ) Huv=2(utv) Huv=2- (%) + (—2] =
—2 =B 0
25 25

6) 2uv+3(WHvA)=3 (v H2uv)—4uv=3 (u+v)’ —4uv=

2
SY )RR
5 5 25 5 25

1.1.B11.
= 2 2y 2 2

a) uz_v2—4:(” _vz)(u2+v )—4 =u’ 4V’ —4= (u+v)’ —2uv =
ur—v w =)

2
(2] a2 a2 B 60,
2 2 4

6) ut—v 5. W —vHW? +v?)

—5=u? v —5u+v)? —2uv—5=

= +10= +10

517 85 85

u* —v? w?* =v?)
2
=(Zj 2 (_EJ_S_Q_E_E
4 4 16 2 16
1.1.B12
v u*+v2 (u +v)2 —2uv (u+v)?
a) —+—+12= +12= +12= +10=
vV u uyv uyv uv
(-7)? —49\17 . —49V/17 +850



2 2 2 2

6) L +v Jr4:(u+v) 2uv+4:(u+v) 2o

vV u uv uyv uv

2

) +2:M+2:3\/8+2.

26 12

Yposens C.

1.1.Co1.

a) P(x)=x+6x>+12x+19=(x*+6x>+12x+8)+1 1=(x+2)*+1 1=
:(—%/ﬁf +11=11+11=0, mpu x=—2- 311 ;

6) P(X)=x’+9x*+27x+29=(x>+9x*+27x+27)+2=(x+3) +2=
= (—1/5 )3 +2=-2+2=0, npu x=3-/2 .

1.1.C02.

a) x—12y+7z=2-(2x-5y+z)—(3x+2y—52)=2-4-3=8-3=5, npu 2x+5y+z=4 u 3x+2y—
5z=3;

0) 6x+5y+11z=2-(4x+2y+32)-(2x—y—52)=2-3-1=5, npu 2x—y—5z=1 u 4x+2y+3z=3.
1.1.C03.

u+v u+v _ 1 _ 1 _
v WA —w V) wr—uv+vt w4 v)? =3y
= 1 1 28 28
2 = = =
5 3. 3 §+2 175+36 211
2 7 4 7
6) u+v u+v _ 1 _ 1 B
B+ V@ —uwv vt ur v+t (u+v)? =3u
_ 1 120 20
9y 4) 81 12 405+48 453"
)35 4T
1.1.C04.
u -y’ uw =y 1 1
a) ———= ( ) y =

u =v 7(u3—v3)(u3+v3)_u3+v3 _(u+v)(u2—uv+v2)7

1 - 1 » Vel .
W (v —3uwv)  (4)-(4)P-3-2) (-4)-10 40’
u3—v3_ (u3—v3) 1 1 _
us -y @ =)W +v) T+ (u+v)® —uv+v?) -

1 ~ 1 N
@ (@+v) =3w)  (2)-(-2°-3-(-6)) (-2):22 44’
1.1.C05.

0)

a) WHv=(u+v)(u-uv+vA)=(u+v)((u+v)*-3uv)= % - [Gj -3 i] =

— =13,75;

_5(25 3)_522_55
2 4 4



6) u*+v =(utv)(u—uv+v?)=(u+v)((u+v)*—3uv)= 2[(;) —3{—1)] =
3.[(3)2+3,(7n:3(9+2l)=3.30:45:11,25_

2 (\2 4 2\4 4 2 4 4
1.1.C06.

a) [u—v|= \/(u—v)2 :\/u2 +v} —2uv = \/(quv)2 —4uy =
2
_ /(_Sj _4.@: /é_zz\ﬁ:@;
2 2 4 4 2
0) [u—v|= \/(u—v)2 = \/u2 +v = 2uv = \/(u+v)2 —4uy =

 EEER

1.1.C07.
a) uHvi=(u v 220t =((uHv ) 2uv) 2 (uv)’=

R R R A

6) u*vi=(v? P20 v =((u+v)*—2uv)’2(uv)’=

() ) A e
1.1.Co08.

1Y 2J6
a w v _(u—v)(u2+uv+v2)_(u+v)2—uv_(_ﬁj _W
(uz—vz) u—v)(u+v) u+v (7£j
6
2, ”
-6~ 1096
(_nj: 66
J6
[15)2_(_5&}
6) u3—v3:(u—v)(u2+uv+v2)=(u+v)2—uv= Vit N _
u? —v? w—v)u+v) u+v 15
Vit
225
C T 280V sl
15 165 33
Vit

1.1.C09.
a) (2x=3y)y+(2y—3x)x=2xy-3y*+2xy—3x"=3(x*+y*+2xy)+
+10xy=—3(x+y)*+10xy=3-121-10-5=413;



6) (5x+2y)y+(5y+2x)x=5xy+2y*+5xy+2x*=2(x*+y*—2xy)+14xy=
=2(x—y)*+14xy=2-81+14(~12)=6.
1.1.C10.
a) (3+2x)’y+(3+2y) x=(9+12x+4x%)y+(9+12y+4y*)x=9(x-+y)+24xy+
Xy (x+y)=9-(~5)+24-5+4-5(~5)=25;
6) (4-3x)°y+(4-3y)*x=(16-24x+9x%)y+(16-24y+9y?)x=16(x+y)—-48xy+
+9xy(x+y)=16-7-48-9+9-9-7=247
1.1.C11.
a) (5-3x2)y+(5-3y%)*x=(25-30x*+9x*)y+(25-30y*+9y )x=25(x+y)—
—30xy(x+y)HIxy (X +y’)=25(x+y)-30xy (x+y)+9xy(x+y)((x+y)*-3xy)=
=25-3-30-(-2)-3+9(=2)-3-(9+6)=—555;
6) (3-2x2)y+(3-2y°) x=(9-12x*+4x*)y+(9-12y*+4y*)x=9(x+y)—
—12xy(xty ) HAxy (X +y )=9(xty - 12Ky (x+y )XY (xHy)((x+y) -3xy)=
=9-4—12-2-4+4-2-4-(16-6)=260.
1.1.C12.
a) A(x)=5p’(x)+4p(x)q(x)-q" (X)=(5p(x)—q(x))(P(x)+q(x))=
_{5 , 5 145 x* 5x 71] [xz x 29 x> 5x 71]
=l =x"+—x-—Ft———-— || —F——————+—+— | =

66 6 6 6 6 6){6 6 6 6 6 6
=(x*=36)(x+7)=(x—6)(X+6)(x+7), TaK 4T0 X;+Xy+X3=6H—6)H~7)=7;
6) A(X)=8p°(x)+7p(x)q(x)-q” (X)=(8p(x)}-q(x))(P(X)+q(x))=
_{8 , 8 104 x* 8x 40] [xz x 13 x> 8 40]
Sl =Xt — | =t =t —+— | =

9" 97 9 9 9 99 9 9 9 9 9

=(x"—16)(x+3)=(x—4)(x+4)(x+3), TaK UT0 X;+Xy+Xy=4+—4)H-3)=3.
Yposens D.

1.1.DO1.

a) A(x)=4p’ (x)+3p(x)q(x)—q*(x)=(4p(x)-q(x))(P(X)+q(x))=

[4x2 L4 108 X 4x 17}[)(2 x 27 ¥ 4x 17] _

—_—

5 5 5 5 5 5

o —
5 5 5 5 5 5

=(x?-25)(x-2)=(x+5)(x-5)(x-2), TaK 4T0 X{ + X3 + X3 =25+25+4=54;

6) A()=2p*(%)-P(x)a()-q” (x)=(2p(x}+q(x))(P()-q(x))~
2y, 2, 168" 25 132 sl B2 2x B)

37 33 3 3 3)(3 33 3 3 73
=(-1)(x-T)=(x~1)(x+1)(x-7), TaK ut0 X} + X3 + x5 =1+1+49=51.
1.1.D02.
a) A(X)=8p” (x)~Tp(x)q(x)-q"(X)=(8p(x)+q(x))(p(x)—q(x))=
(8, 8 136 x* 8 8)(x* x 17 x* 8 8

— Xt —x——t——— [ | —t—————+—+— |=

9" '9" 9 9 9 9J{(9 9 9 9 9 9
=(x’-16)(x—1)=(x—4)(x+4)(x—1), TaK UTO X;"XpX3=4-(—4)-1=—16;
6) A(x)=3p’(x)-2p(x)q(x)-q*(x)=(3p(x)+q(x))(P(x)-q(x))=
(3, 3 39 x* 3x 25)(x* x 13 x* 3x 25

XA || e —+— | =

47 47 4 4 4 4\ 4 4 4 4 4 4
=(x’-16)(x+3)=(x—4)(x+4)(X+3), TaK uTO X;"X,'X5=4(—4)-(=3)=48.
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1.1.D03.
a) A()=12p"(x)-11p(x)a(x)-q" ()=(12p(x)+q(X))(P(x)-a(x))=
[mx2+12 36 ' 12x 81].[% x 3 a7 1« 81]

Xt e || et e e ——
13 137 13 13 13 13)(13 13 13 13 13 13

=(9)(xHO)=(x-3)(x+3)(x+6),

TaK 4To x12 -x% -x32 =32(=3)*(-6)*=54*=2916;

6) A(X)=10p” ()+9p(x)q(x)-q’()=(10p(x)-q(X))(P(X)+q(x))=
=[10 , 10 410 x* 10x 14].(% x 41 2 10x 14]

Xt —x—— it — || === +———=

11 11 11 11 11 11 11 11 11 11 11 11
=(x>-36)(x-5), TaK uT0 X{ - X3 - X3 =6°(~6)>57=(180)>=32400.
1.1.D04.
a) 2p(x)+p(7—x)=x+4, Torma 2p(7-x)+p(7-(7—x))=7-x+4,
To ecTh 2p(7—x)+p(x)=11-x, Tak uto 3p(x)=2-(x+4)—(11-x)=3x-3 u p(x)=x—1;
0) 3p(x)*+p(8—x)=x+5, Torna 3p(8—x)+p(8—(8—x))=(8—x)+5,
10 ecTh 3p(8—x)+p(x)=13—x, u 8p(x)=3-(x+5)—(13—x)=4x+2, u p(x)= g +i .

1.1.D05.
2) A(X)=p” (x)-9p(x)q(x)~10g"(x)=(p(x)+q(x))(p(x)-10q(x))=
[46 39 262x2+6x+15J_[46x2 39x 26 20x’ 60x 150}2

X X B
11 111 11 11 11 m 1 1 11 1111

=(4x*-3x-1)(6x*-9x-16), Tak uTO x12 + x% + x32 + xi =

2 2
=(X1+X2)2*2X1X2+(X3+X4) 2*2X3X4= (%] -2 (—%] + (%] -2 (—E] =

9 1 9 16 53 16 415
ot — = —=——
16 2 4 3 16 3 48
6) A(X)=p’(x)+5p(x)q(x)-69’(x)=(p(x)+6q(x))(P(X)—q(x))=
( 23, 120 34 12 30x 78] [ 23¢ 12x 34 2% 5x 13],
=| =Xt ==x+ +— |- =+t =

7 7 71 71

7 7 7 7 707
=(=5x"—6x+16)(-3x*x+3), TaK 4T0 x12 + x% + x32 - xi =
1

2 2
=(X1+X2)2*2X1X2+(X3+X4)2*2X3X4= (—g] -2- (_7] + (—g] -

=—+—+ t—= = .
3) 25 5 9 9 225 225
1.1.D06. , .
a) A(X)=p (x)-3p(x)q(x)-4q” (x)=(p(x)-4q(x))(p(x)*+q(x))=
(11, 14 16 24x* 4x 44 112 14x 16 6x° x 11
=l -—x"+—xt—-———+— || —F—F—F—+ = |=
5 575 5 5 5 5 5 5 5 55
(f7x2+2x+12)(7x2+3x+1), TaK YTO X|'Xp'X3'X4=

3) 36 32 1 196 19 2239 214
- .(_7j_7 b *+2=§ —=—=9—



“xoxay o=~ (-] =212

6) A(X)=p’(x)-5p(x)q(x)-6¢ (x)=(p(x)+q(x))(P(x)-6q(x))=

=(,EXZ,EX+§,LZ 6x g][ 13x 13x 33 62> 36x 12]7
7 777 7717

=(72x27x+5)(7x277x+3), TaK YTO X|'Xp'X3'X4=

x5 (2= B

1.1.D07.
a) A(x)=p” (x)-Tp(x)q(x)-8q’(x)=(p(x)*+q(x))(P(x)-8q(x))=
:[31xz4 26,57 5x 1].[31);2 4x 26 404 +40x+8J:

9 9 9 9 9 9

9 9 9 9 9 9

=(4x*x-3)(—x*+4x-2), TaK U4TO X -x2 - x2 - x2 =(X1'X2)” “(X3'Xg)'=

2
(3 .(2)2:2.4:2:2,25;
4 16 4

6) A(X)=p’()*+7p(x)q(x)-84(x)=(p(x)+8q(x))(P(x)—q(x))=

_(14 , 31 34 32x* 32x 16) [14x2 3x 34 4% 4x 2}

= —x"+—x——- +—t— || — - |=
9" 97 9 9 9 9 9 9 9 9 9 9

=(-2x*+7x-2)(2x*+3x—4), TaK 4T0 x12 ~x§ -x32 -xf =(x"X0) > (Xa'X4) =1%(-2)*=4.
1.1.D08.
a) 9x’—12xy+4y*—12x+8y—4=(3x—2y)*—4(3x-2y)-4=((3x-2y)*—
—4(3x-2y)+4)-8=(3x—2y—2)*—8>-8, Tak KaK (3x—2y—2)>>0 114 BceX X U y;
6) 4x>+12xy+9y’—12x—18y—3=(2x+3y )*—6(2x+3y)-3=((2x+3y )*—6(2x+3y )+
+9)-12=(2x+3y-3)*~12>—12, Tax kak (2x+3y—3)>>0 111 Bcex X 1 y.
1.1.D09.
a) X°—2xy+9y*+10x+y—2=(x—y)*+8y*+1 0x+y—2=(x—y)*+10(x—y)+8y*+

11 25

2
+11y-2=(x—y+5)*+8y*+11y-27=(x—y+5)*+8 [ y+ Ej 302 —303 , TAK KaK

2
(y+%j >0 u (x7y+5)220 TIpY JI00BIX X U Y;

6) X*—4xy+6y*—12x+2y—3=(x—2y ) +2y* — 12x+2y-3=(x-2y)*—12(x—2y)+

2
123222y 3=(x—2y—6)+2y—22y—39=(x_2y—6)*+2 ( y _EJ _9ols _gol, Tax
2 272

2
KaK [ y _Ej >0 u (x—2y—6)>0 npu Tr00BIX X U Y.
2

1.1.D10.
a) X2y =x’2xy+y H2xy=(x—y)*F2xy=1+2xy=1+2x(x+1)=2x*+2x+1=

2 2
=2-[x+lj +%Z%,Ta1<1<a1<xfy—-l u [,H%) >( A1 JIIo0oro X;
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6) Xy =(x+y)2xy=4-2xy=4-2x(2—X)=2x"—4x+4=2(x—1)*+2>2, TaK KaK x+y=2 u
(x—1)>>0 st m06oro X.

1.1.D11.

a) f(x)=40, to ecth 32a+16b+8c+4d+2k+m=40, Tak yTo m=0 (WHAYEe B JICBOW
YaCTH CTOSJIO ObI HEYETHOE YHUCIIO)

Hanee 16a+8b+4c+2d+k=20, tak uro k=0 (nHa4ye B JCBOI 4acTH CTOSIO OBbI HE-
yetHOE yncio). [lanee 8a+4b+2c+d=10, Tak yto d=0 (MHAYe B JEBOIl YAaCTU CTO-
sto Obl HeyeTHoe uncio). Jlanee 4a+2b+c=5 (Tak uTo c=1 MHA4Ye B JICBOM YacTH
cTosuto Okl yeTHOE umcio). Hanee 4a+2b=5—c=4, tak urto 2a+b=2, Tak uyto b=0 n
a=1. To ects, a=1, b=0, c=1, d=0, k=0, m=0;

0) f(2)=42, 1o ectb 32a+16b+8c+4d+2k+m=42,

2-(16a+8b+4c+2d+k)+m=2-21, tak yro m=0.

Hanee 16a+8b+4c+2d+k=21, to ectsb 2-(8a+4b+2c+d)+k=2-10+1, Tak urto k=1. [la-
nee 8a+4b+2c+d=10, 3naunt d=0. Teneps 4a+2b+c=5, To ectb 4a+2b+c=2-2+1, Tak
yto c¢=1. lanee 2a+b=2, To ectb b=0 u a=1. Tak uro, a=1, b=0, c=1, d=0, k=1, m=0
1.1.D12.

a) f(3)=325, To ectp 243a+81b+27c+9d+3k+m=325, 10 ects 3(81a+27b+9c+
+3d+k)+m=3-(108)+1, Tak uto m=1. [anee 81a+27b+9c+3d+k=108, To ecTp
3-(27a+t9b+3c+d)+k=3-36, tax uro k=0. [amee 27a+9b+3c+d=36, TO ecTh
3(9a+3b+c)+d=36=3-12, Tak uyro d=0. J[lamee 9at3b+c=12, TO ecTh
3(3a +b) + ¢ =34, 10 ectb ¢c=0. Jlanee 3a+b=4, To ects b=1 u a=1. Tak uto, a=1,
b=1, ¢=0, d=0, k=0, m=1.

0) f(3)=257, to ectp 243a+81b+27¢+9d+3k+m=257, T0 ectp 3(81a+27b+9c+
+3d+k)+m=3-85+2, tak uyro m=2. Janee 8la+27b+9c+3d+k=85, 10 ecth
3-(27a+9b+3c+d)+k=3-28+1, tak uto k=I1. [amee 27a+9b+3c+d=28, To ecTh
3-(9a+3b+c)+d=3-9+1, o ectb d=1. [danee 9a+3b+c=9, tak uto b=c=0, a=1.

To ectb a=1, b=0, c=0, d=1, k=1, m=2.

§ 2. CreneHs ¢ neJIbIM OKa3aTe1eM

YpoBenn A.
1.2.A01.
2x 2x 2.3
a) 1-x — = 1—2x 2 _2)i _ fx _ 103 =6; TIpuX=—;
1-x 12X l-x-2x d=3x | 5.2
T & T=x 10
2x 2x 6
_ _ 2x 2x X = 6
O T i ey e 3o P
2—x 2 X X X X 2=
2*( 7 ) 2-x 7
1.2.A02.
2) a*—9p* .czfl6d2 _(a=3b)(a+3b)(c—4d)(c+4d) _ (a+3b)(c+4d) |
?—8cd+16d*> 3b-a (c—4d)*(3b-a) c—4d v
5) a’-25b"  c*-4d>  (a—5b)a+5b)-(c-2d)(c+2d)  (a—-5b)(c+2d)
c* —4cd +4d* Shb+a (c—2d)*(5b+a) c-2d

11



1.2.A03.

L 131 a1 1011
a) f(4)=2-4) " +34'=— =+ 2 = =, f(6)=(2-6) ' +3-6 '=— —+ —=—;
) f(4)=(2-4) 244()() R
1 1! 1Y 4 4
f(fA)=ff6))=f| — |=| 2—— | +3:|=] ==+12=122;
(f(4))=1(f(6)) [4j ( 4j (4) 7 7
o) f8)=(4-8)"+8 "= L+ Lo Lo fay-aray a1 Lo L
4 8 8 8 4 8’
-1 -1
1 1 1 8 25
f(fR))=f(f(-4))=f| —= |=| 4+=| —|=| =—-8=-7=.
sty -5 )=(4+5] (3] -8
1.2.A04.
a) (1-4x)f(f(x))=(1-4x)f(x)(1 72f(x))’1=
(1-4x)-x
— . p— 71 T AL p— p—
_(I-4x)x-( 2)c7)1 __1-2x _ (-4nx _d 4x)x:x:0,03;
1-2x-(1-2x) - 2x 1-2x-2x 1-4x
1-2x
6) (1-10x)f(f(x))=(1-10x)f(x)- (1-5f(x)) "=
(1-10x)x
I bzt
=(1—10x)x(1—5x1) __1-5x :(1—10x)x:(I—IOx)x:xzo’Og.
1-5x(1-5x)" 1- 5x 1-5x-5x 1-10x
1-5x
1.2.A05.
2z 2
2) R S N R A
3-x? 34x? 4 L4 131 324
2 2
X X
_6x+2-6x"+2 4 4 4 4
BGx*=DEx*+1)  9x*-1 9-(0,5* -1 9-16-1 143’
2 2
=2 -2 5 -y
5) 2x72+2x72= S 22 . 2z _
l1-x 1+x l—i 1+i x =1 x"+1
2 2
X X

_ 2% +242x° -2 4" 440.2)7 425 100 _ 25
(P -DE*+1)  x*-1 (0,2)*-1 5*-1 624 156

1.2.A06.
1 2
-1 -1 T
a 7)(,1 2y71:5,1; x y_1 J 2x:1; 5y—10x=y+2x;
X +2y 1+2 5 y+2x 5
Xy

1yt -1
y=3x; Toraa x—l :leﬁ:i:l;
v Xy 3x 3

12



1l _
6)%#"; 1 1=l, yox L dy-2x=y-x
x -y 4 y—x
Xy
1! -1
y:Ex; mozoa (xlj :%—i—i:3.
3 v <oy o
Yposens B.
1.2.B01.

2¢%x ) a’xy —b’xy ) 2502 _ 2¢%x - xy(a—b)a+b)-25c*x° _
ax—bx  10c*x*  ay+by
_50c*x°y(a—b)(a+b) _s.
10¢*x°y(a —b)(a +b)

(a=b)x-10-¢*-x*-(a+b)y

6 3cx ) a*xy—b’xy _ 4ex? _ 3¢ x-xy(a—b)(a+b)-4ex? _
ax —bx 6c°x’ ay+by x(a—b)- 6c°x° - y(a+b)
_ 12 y(a=b)a+b) _ 5
6¢°x°y(a—b)(a+b) ’

1.2.B02.
Xt —x 2 -b X -dx+x*-d’
4 = T2 ’ 2 =
x“=bx+ax—ab x" -1 x°+bx

_ x(x=1)- (x=b)(x +b)(x* —a*)(x+1) ~ (x-a);
(x=b)(x+a)x—D(x+Dx(x+b) ’
3x% —6x .xz—bz .x3—a2x+2x2—2a2
x> +bx—ax—ab x*—4

x2 —bx
_ 3x(x=2)(x=b)(x+b)(x* —a*)(x+2)
(x4 (x—a)x—2)(x + 2)x(x—b)
1.2.B03.

=3(x+a).

4ab 3a bY dab  3a(@a+b)) (da+bY
a) 5 A7 44— | = =+ . =
16a° +8ab+b~ 4a+b a (4a+b)

(4a+by

a
_4ab+12a’ +3ab (4a+b)’ a(12a+7b) 12a+7b

(4a+b)? a* a* a

2
6) ( i ab ! a J(5+£bJ _ ab 2751(5a+2b2) “
25a” +20ab+4b~  Sa+2b a (5a+2b)"  (S5a+2b)

X(5a+2bjz _ab—5a’-2ab (5a+2b)’ _a(-b—5a) _ b+5a

a (5a+2b)* a* a’ a
1.2.B04.

1 1 2 1 \(4a+1Y 1
a) 2+ > + 2+ = +
2a-8a 16a"—4a 1-16a" 1+4a )\ 4a-1 2a(l—-4a)

13



+4a+1—8a+16a2—4a 4a+1) L (4a-1)*
4a(4a—1)(4a+1) 4a—-1) 2a(1-4a) 4a(4a-1)(4a+1)

datlY' 1 da+l _2+lvda_ l-da 1
4a-1 2a(1-4a) 4a(4a-1) 4a(4a-1) 4a(1-4a) 4a’

1 1 2 1 4a+5Y 1
6) = - 2 + 7t = -
8a”—10a \16a"-20a 25-16a" 25+20a )\ 4a->5 2a(4a-5)

[ 20a+25-40a+164> —20a [4a+5j2_ 1 (4a-5
4a-5-(4a-5)(4a+5) 4a-5 2a(4a—-5) 20a(4a-5)(4a+5)
.[4a+512_ I 4a+5 _10-4a-5 _ 5-4a 1
4a-5) 2a(4a-5) 20a(4a-5) 20a(4a-5) 20a(4a-5)  20a
1.2.B05.

-1 -1 -1
a) [3ab" =29 [ 30 + 2 g5 | [1-2e ). Ba_ |
3 3 3 ) 3a+b
[Sa b] (Sa b j ( bj 3a 94° —b*
=l ——— | —F—+2 ||| 1-= ] = :
b 3a b 3a 3a) 3a+b 3ab

(9a> +b> +6ab ) [Sa—b]. 3a_\_(a-b)Ga+b) 3ab  (Ga+b)
’ 3ab 3¢ ) 3a+b 3ab (Ba-b? (Ba-b)

~1 -1 -1 -1 -1
5) Sab _9ba : Sab +9ba F(-0.5)" |: 1+9ba ) Sa _
9 5 9 5 5 ) 5a-9b
[Sa 9b) (Sa 9b j ( 9h Sa
= == —=+=—=2 || | 1+— | =
95 5a 95 5Sa S5a) 5a-9b
_[254°-81p% ) (254" +81b* —90ab .(5a+9b_ 5a j_
45ab ) 45ab U 52 5a-9b
_ (5a—=9b)(5a+9b)-45ab-(Sa—9b) -1
45ab-(5a=9b)* (5a+9b)

1.2.B06.

-1\7! -1
a) [XIJ =51 % =5 pA 5,  y=>5x, Torma
y x

y
2
y yr-ox 25 -2x? 23
% Syt o2t 75t -2xt 73
¥y

-1\ -1
0) [xl] =27 %:2; Z:2; y =2x, TOoraa
y X



1 3
7+7
X243y 7x2 ¥ _ ¥ +3x7 74x2+3x271
2x72 43y £+i 2y%+3x2 8x2+3x2 11
xZ y2
1.2.B07.
4Y? 133 5.7
7133-16'1+5(7j V! _123 2 4
231+ 7 E_[Ej 21+M(§_§]
9-0,5"" 4 \3 3 9-2 4 2
112 1
— - 1 4
L6 (3) L T 4 S Doy
3 9-2\ 4 3 703) 33
,2 2
—160-9"+4(§) N _160 4-7° .
G4l — T 3_[§j 21+M(E_Ej -
—4+0,1257" 9 (2 4 -4+8 9 3
36 ]
_1+£[_ﬂj’ _ 1{_2]:_2
4 4\ 9 4\ 4
1.2.B08
-2 -2
2 \? 2 N2 ! 1
2 2
2—-x 2+x 2_% 2+i2
X X
1Y’ 1Y
= -l —— =@ -1 -2 +1)* =-8x* =
(sz—lJ [2x2+1j ( = )
=8(0,5)*=8-16=—128;
-2 -2
2 \7? 2 \7? 2z 2
6)[ 2x J _[ 2x ] _ x2 _ X2 _
-2 -2
S5—x S5+x 5_% 5+i2
X X
:( 2 j’z_( 2 jfz;(sz—l)z_(5x2+l)2__20x2;_szi
5x? -1 5x%+1 4 4 4
=5-(0,5)*=5-16=—80.
1.2.B09.
3x+4 + 3x-4
a) 9 120416 9 ~12x+16 _ 2760 +64+27x° 64 54x° 27x°
x+4 3x-4 275 +64—-(27x° —64) 128 64
9x* +12x+16  9x* —12x+16
S5x+4 + 5x—4
5) 25x2 4+20x+16  25x°—20x+16 _ 125x° +64+125x° —64 _ 250x° :125x3.
5x+4 5x-4 125x° +64—(125x° —64) 128 64

252 +20x+16 25x> —20x+16



1.2.B10.
) Yoy oxty Tx-Ty  (x=pE+0)-(-y) Ap+q) _
P =4 +q+p 99+9p (P-(p+P+(p+q) T(x-y)
G ry-D-9prqg) _ Sx+y-1)
(p+@)(p—g+1)-7(x—y) T(p-g+1)’
6) xz—y2+x+y:9x+9y :(x+y)(x—y+l)-4(q—p):4(y—x—l).
PP=qa —q+p 4q-4p (p—q)p+q+D-9x+y) Up+q+1)
1.2.B11.

36b 12 9 6b a 36b* +12ab + a*
a) | — + +— —+2+— |=| ———— |:
a“+ab a+b b +ab a 6b ab(a+b)
(36b*+12ab+a’>) 6 6 5
' 6ab ’

a

_a+b:§:

b 16 64a b 8a b* +16ab + 644>
0) | = + - H—+24+— |=| ———————|:
a"—ab a-b b°—ab) \8a b ab(a—b)
(b’+16ab+64a’ | 8 8 _ 2

a-b -3 3

8ab
1.2.B12.
120mn 6m S5n 60mn
a) | 6m—>5n+ : - + 3 > |=
6m—5n 6m—-5n 5n+6m 36m~—25n
_ 36m* —60mn +25n> +120mn .(6m(6m +5n)—5n(6m —5n)+60mnj _
6m—5n ' 36m* —25n°
2 2
_ (6m+5n)" (6m2 511)(6m+5n)2 _ (6m+5n)"-(6m 5n)(6m2+5n) — 6m+Sn=4;
(6m—>5n) (36m~ +60mn+25n~) (6m —5n)(6m+5n)
6) [5m+8n—160mnj:( Sm_ 8 820mn ij
Sm+8n Sm+8n 8n—5m_25m” —64n
_(25m® + 64n +80mn—160mn | [5m(5m —8n)+8n(5m+8n)— soan B
Sm+8n ( 25m” = 64n’
_ (5m—8n)*-(5m=8n)(5m+8n) _ (5m—8n)’-(Sm=8n)(5m+8n) & o @
(5m +8n)(25m* —80mn + 64n*) (5m +8n)(5m —8n)> '
Yposens C.
1.2.CO01.
1 3 3y 1 3y 3y
a) TR = T - =
e . . xyz+x-3z e yz+1l xyz+x-3z
yie y yz+1
z
yz+1 3y 3y 3y 3y

xyz+x-3z yz+1_xyz+x—3z B xyz+x—3z_xyz+x—3z -

16



6) 1 ' 3 6y 2 3y 6y

ot 12 z_g_xyz—2x+z:x+ Zz.yz—Z_xyz—Zx-%—z:
y-= y yz—
z
_20z-2) 3y 6y by &

xXyz—=2x+z yz—2 xyz—2x+z=xyz—2x+z xyz—2x+z_

2 2 2
2 [X_ij +(i_£j +[£+1J _[X_ij(i_ij[i_ljz
z y X z y X z y)\x z)\y Xx
I 0 B G 50 M € S0 0 S i Gt 9 € S 0 U
zzy2 x*z? yzx2 Xy-Xz-yz B
2.2.2

i oty 2ty ot 2 e xty e Xt e 2ty 4yt

(xy2)?
LW E - -y
(2)’ )

R R 1 e 2R — (P — R 2t ) -

(vz)’
242?424 4 ) — 252222 2 2 2
=(yz+zx+x2y) xyz=2y72+272+x7_2;
(xyz) Xy oz

e R TR B

=(y2—22)2+(22—x2)2+(x2—y2)2_(yz—zz)(zz—xz)(x2+y2):

22)? 272 e (oyz)?
_ xzy4 +x2z* —2)62)2222 +yzz4 +yz)c4 —222x2y2 +25x%+ zzy4 —2x2y222 B
(02’
- yiz? - Pt gl A A ) 0% ) p
(x2)° B

:2y4x2+2z4x2+2224y;-2#2x4y2—8x2y222=2(y§+zi+zz+x§]_&
zZ oyt xT oz
1.2.C03.

X y'z
a (x+2a)(x+2b) N (x+2b)(x—2c) N (x—2c)(x+2a)
(c+a)c+b) (a=b)a+c) (b+c)b-a) -
_ (x+2a)(x+2b)(a—b)+ (x+2b)(x—2¢)(c +b) = (x —2¢)(x+2a)(a+¢) _
(a+c)a—-b)(b+c) -
_ (a=b)* +2a” —b))x+4ab(a—b)+(c+b)x’ +2b° —)x—4be(c+b)—(a+o)x’
(a+c)a—-b)b+c)

17



B 2(a® = *)x—4ac(a+c) _ 4(a*b—ab® —bc* —b*c+a*c+ac?) — 4
(a+c)a-b)b+c) a’*b—ab® +a’c—abc+abc—cb* +cta-cb
) (x—5a)(x+5b) N (x+5b)(x—5¢) N (x—=5¢)(x—5a) _
(c—a)(c+Db) (a+b)a-c) (b+c)b+a)
_ (x=5a)(x+5b)(a+b)—(x+5b)(x=5c)(b+c)+ (x—5c)(x—Sa)(c—a)
(a+b)(c—a)(c+b)
— X (a+-b)+5x(b* —d*) ~25ab(a+b)—x* (b+c)=5x(b" —c*) +25bc(b+c) + X' (c—a)
(a+b)(c—a)(c+D)
_ 5x(c*—a’)=25ac(c—a) -, [ ac . be _ab j _
(a+b)(c—a)c+b) (a+b)(c+b) (a+b)c—a) (c—a)c+b)

_ 25(ac* —a’c+bc* +b*c—a’b—ab?) 5
(ac* —a’c+abc—a’b+bc* —abe +b*c — ab?) '
1.2.C04.
2
a) %};‘F;l)}) =5, To ecTh X*+3xy+11y’=5xy+10y?, x*2xy+y*=0,
xXy+2y

)63—2)cyz—3xzy+7y3 _ X =2x° =3x +7x° _ 3
)c3—2y3 X —2x° ’

(x-y)*=0, y=x, Toraa

2
6) x +y(x+10y) +21 ) _ 3, To ecTh X*+7xy+10y’=3xy+6y’, X’ +4xy+4y*=0,
xy+2y
(x+2y)*=0, x=—2y, Torna
3 2 2 3 3 3 3 3
x+3xy"+3x"y -3y _ (x+y)y -4y __y -4y -1
X +13y° X +13y° -8y° +13y°
1.2.C05.
a) (xy) =1, tak aro xy=1, x= L , Torna: (6x—y) *(x 236y I+12(6x-y) *(x '~6y ™)

1,36 12[1 6j | !
St 12177 2y L1 ex——
_x ¥ Y V) 36x7+)? _12(6x—y) _36x +x2 P ( * xj

C6xy 6 36y an(6xy) [ 1]2 ( 1]3
6x —— 6x ——

= 36x* 41 12(6%7 —Dx”  (36x* +1)(6x — ) —12x*(6x° 1) _

6x* -1  (6x*-1° (6x* -1)° B
= 216x° —108x* +18x° 1 (6x*-1)° _
(6x> -1y’ T 6x -1

0) (xy)77=1, TaK 4To Xy=1, x= 1 .
y

[ 1 16} [1 4)
5+ | 8| —+—
Torma (4x-y) 2(x 16y )=8dxy) (< eay =l ) x v)
e
X X

18



—d6xt 41 8x%(dx+D)  (16x* +D(@x’ -1 -8x (4x’ +1) _

Ax* -1 (4x*-1)° (4x* -1
— 64x° —48x* +12x7 -1 (4x°-1)°
4x> -1y’ @1y
1.2.C06.
4% + 4xy — y2

W =-0,8; 4X2+4Xy*y2;3,2X2*2,4XY*1,6y2;

2
7,25%+6,4xy+0,6y°=0; 36x°+32xy+3y’=0; 36(£j +32[£]+3:0;

y ¥
(f] = 162148 =—16+2/37
1,2

y
X X .
X My OJHOIO 3HAKa, 3HA4YUT, ~ > (), HO | — | <0, cIenOBaTEIbHO, PEIICHUN
y Y12
HET.
3x? =3xy—4)°

Y P 4y2 =-0,6; —3(2x2+5xy+4y2):5(3x2—3xy—4y2);

2
21x278y2=0; Zl[fj =8; [fj =+ /i, X Uy OAHOTO 3HaKa, 3HAYUT, X 0,
y Vs 21 y

X 2
CJC0BATEIbHO, IOAXOAUT TOIBKO — = 2 /i .

y
1.2.C07
2
a) x2+%=16, (x+§j :(x2+%+6j:22, (x+§]:i\/i;
X X X X
x3+2—3= o+ )52—3+32 =+/22(16-3) = +1322 ;
X X X
2
6)x2+g:9; (x+fj :(x2+g+8j=9+8:17, (x+fj:i 17 ;
X X X X
3+6-‘3‘=[x+i)[x2+g—4j=i\/ﬁ(9—4)=i5\/ﬁ.
X X
1.2.C08
) 1 ~ 7 . 1 B
xz+7xy+6y2 6x2+37xy+6y2 y2+6x2+7xy
6x+y+x+6y 7

- (x+6y)(x+y)(y+6x) - 6x> +37xy+6y2 -
_ 7((x+y)<6x2 +37xy +6)” — (x” +7xy+6y2)(6x+y)] -
(6x% +37xy+6y7)(x* + Txy + 6> )(6x+ y)
_ 7[6x3 137y +607” +65y+ 307 +6)" —6x° —426y 360" —xzy—7xy2—6y3]:7.0: 0:

(637 +37x+6)")x+ )6+ y)x+6)
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1 5 1
— + =
) X +5xy+4y* AP +17xp+4y7 Y +4x7 +5xyp

6

_ dx+y+x+4y 3 5 _ S(x+y) 3
(x+ ) Ex+y)x+4y) 4> +17xy+4)° B (x+y)(4x> +17xy +4y%)
5 —
4x? +17xy+4y° -
1.2.C09.

[18x3+3x2 3x% +x J[ 3x+1 3x2+13x]
a) 1+ =

27x° -1 _9x2+3x+1 X N 3x%+x

[18)63+3x2—(3x2+x)(3x—1)][3x2+x+(3x+1)2—3x2—13x]_

27x° -1 3x% +x

(18274357 =92 +x) [ 30 +x+9x° +6x+1-3x" —13x | _
27x° -1 3x? +x
_ x(Ox*+3x+1)  (Ox’—6x+1) 3x-1
Bx=DOx*+3x+1)  x(Bx+1)  3x+1’
14x° +7x*  Tx%+7x x+1 7x?+11x
0) - l+—-—"|=

-1 P tx+l

Tx  IxP+7x

(147472 —Tx(x+ D =D ) [ 707 + Tx+ (e Dx+1) =70’ ~11x ) _
=D +x+1) Tx(x+1) B

(4477 =T 4 Tx) (T T a7 4 204170 = 1)
(x+D)(x>+x+1) Tx(x+1)

Tx(x* +x+1)-(x—1)? _x-1
(=D +x+1)-Tx-(x+1)  x+1
1.2.C10.
a) 16x*+9x +3=(4x—3x ')*+24+3=6"+27=63.;
0) 25x°+X 9=(—5x+x ) +1=25+1=26.

1.2.C11.
2) d(x)= X=6x 40y x(x’=6x-40) _ (x+4)(x=10) _
(| x+4[+10)+40  x(|x+4]410)+40 | L4410, 40
X

-x, x<-4

= x(x—10)5x2_4;
x+10

420)-d(20y- 2410 (C16)(30) 240 480 40, 40

24+10+2 16+10-2 36 24 6 3
3,2 _
6) d(x)= X +x"=56x  x(x—=T)(x+8)

(| x+8|+7)+56 x|x+8|+7(x+8)
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14-(1)-22) _ (-14(2D(-6) _14_,, 28

B AV (-14):6+7-(-6) 3 3

1.2.C12.
-1
a) (xy)*= [—ij =3;(xy)’=3u XY 3 ; X+y=09, rorna
x+y 3
IR EEERE
oy DOy )y )= (* + ][3 - 3j (=)=
X VAX Y

x+y) xp°
SO XV (6 ) =y Py 39727,
xy oy -x

-1
0) (xy)3= [—é} =1; (xy)3=1; % =-1;x—y=-7, Torma

oy ey edy)= [l—lj[l—lj_ (' =y =

x y X4 y4

B 4.4
- wi( - ") = (ey)xy)'=T.

v ooyt
Yposens D.
1.2.D01.
X x? 8 9 ¥-8 x*-9 2 2
a) f(x)= ;%)= +—— =X"H2x+4+x+3=x"+3x+7,
x-2 x-3 x-2 x-3 x-2 x-3

mpu x € (—o0; -2].

Oynrums f(x) = x° + 3x + 7 yObIBaeT pH X € (—o0; —2], 3HaunT, min f(x) = f(-2) =3,
CJIeIOBATENBHO, AaHHas (DYHKIMS NPHHUMAaeT BCE 3HAYCHMS M3 IPOMEXKYTKa
[5; +o0) 1 He mpuHUMaeT 3HaueHue 2.

2 X 27 1

0) f(x)= .

) ) x=3 x-1 x-3 x-1
X3—27 x2—1 2 2

f(x)= 3 + | =X"+3x+9+x+1=x"+4x+10, mpu x € (—o0; —3]. OyHKIHA
xX— xX—

f(x) = x> + 4x + 10 yGorBaer mpu X € (—o0; —3], 3Haunt, min f(x) = f(-3)=7, cie-
JIOBaTEJIbHO, JaHHAs (YHKIUS MPUHUMAET BCE 3HAUCHMS M3 MPOMEXYTKA [7; o0)
W He IPUHUMAET 3HaUCHHUE 5.

1.2.D02.

-1
x yj Xy ()’

a) (xy +xy) '= [+ = =
yox Ky () —xp+y?)

_ ()’ I S
(x+)((x+y) =3xy) 4(16+3) 76

6) (xy x 2y) =] X _ L C (P ot
yZ X2 x2y2 (x3 _y3)2

21



_ (G0N _ )* IS S
(= ++y7) (x=y)(x—p)+3w)  (2:(4+3))> 196
1.2.D03.

7, -7
a) 2y =T oyt xy) e Ty T 2y T Ty T x =y
()
2 2 2 2 2
X=y, TAK 9T0 x2+2xy+2y Y 2y +2y 75 _ 21 :

X3xp+4yt -3yt 44yt 2 2
S-S

0) 2xy4=%; 2xy H(xy) =Xy 2y P =x"+y 0, x =y, x=y, Tak 4ro
Xy

X2 —0—4xy—¢—2y2 _ y2 +4y2 +2y2 :z :12

232 —xy+3y° 20 —y* 43y 4 4

1.2.D04.

2
a) Xy71+x71y=§; i + l — é ; (f] _E[£J+l =0;
5 y X 5 y 5\y
[ij = Ei /ﬂ s (1] =5 WM [EJ =1 , T.€. X=5y WIn y=5X.
Y ia 5 25 y y 5

3 —2xp—4y” 757 -10y° -4y* 61
4x* —xy—y° 100y* -5y —y* 94

3x* —2xy—4y”  3x*-10y>-100x> 107 _322_ 11,

Torna:

nimn

R 4’ —5x7-25x° 26 26 13’

2
2 y X 2 y y

X 5£3 («x X 1
| ===, |=|=2wm | = |==, To ecTb X=2y WIH y=2X;
Y, 4 y y) 2

5x>+4xy-3y°  20y° +8y° —3)’ L2512
27 +xy+3y° 8y +2y*+3y* 13 13

Torma:

5¢% +4xy=3y"  Sx748x7—12x7 1

2x* +xy+3y2 Toxr ol + 1200 E '
1.2.D05.

-2 2 2
a) xy’LSX’ly——4(Zj ;xy’l'(lj -5x 'y (lj =4
X X X

3
[Xj -5 (1) =4, 4 =1; y=X, TaK 4To
X

X X

37 +4xy+2y° 3x7 +4x7 + 20 9_3_,1.
x2+xy+4y2 X% +x7 +4x? 6 2 2°

22



)C

-2
6) xy +4x 'y=5 (1) Xy " y +4x! y y =5; ( )+4 [Xj =5,
x x

2 2

(z]=1;y=x,mmo i -xy—yzz‘“; v 21
X 3 +xp+2y° 3P 4xP+2x2 6 3
1.2.D06.
2
2) f(x)= x* +10x +61 _(x+5) +36:(x+5)+ '
x+5 x+5 (x+5)
36
Ecnu f(x)=a, To (x+5)+ =a,
(x+5)

(x+5)—a(x+5)+36=0.

Tak 4To, 4TOOBI 3TO ypaBHEHHE MMEJO PELICHHE HY)KHO YTOO BBIIOJHSIOCH yC-
nosue JI>0, To ecth a’—4-36>0, To ecTb a>>144, |a>12. Tak uro [f(x)| >12; T.c.
f(x) € (—oo; —12] U [12; + o), cnegoBaTenbHO, 3HAUCHHE NAaHHOW (QYHKIHUU HE
MOXeET OBITh PaBHBIM 5.

6) fx= X2 _ (x=2)*+25 —x 2)+£

x—=2 x=2 -2

Ecnu f(x)=a, To (x-2)+ 2—52 =a, To ecTh (X—2)—a(x—2)+25=0.
X—

VpaBHenue uMeer pemenue, ecau J>0, T0 ecth a’—4-25>0, a>>100, [a[>10. Tax
g0 |f(x)| >10, 1.c. f(X) € (—o0; —10] U [10; +o0), cneqoBaTEIBHO, 3HAYCHUE TAH-
HOHU (QyHKIINH HE MOXET OBITH PaBHBIM —7.

1.2.D07.

a) xy X 'y=-2, To ecTb [xj +(Xj =-2;
v) \x

2
o X 41=0, | £ =1, y=x. Tak uto 2x+y  2x-x :l;
y y y 4x-3y 4x+3x 7

2
6) Xy +x'y=2; [xj+(yj =2; [xj —Z[IJ +1=0; [xj =1, x=y,
Y X Y y Y

Sx+3  Sx+3x

TaK 4TO

3x—-4y T3x—d4x
1.2.D08.

2
a) xy '21x'y=4; (i]—21(1)=—4; [fj +4[xj —21=0; (f] =7 (Tak Kak
Y x y y Y

(X;y) — JI&KHUT B UETBEPTOIl 4ETBEPTH).

Torma x=7y u Y - Z1¥+2y _ 3

2x+3y -l4y+3y 11’

2
6) xy '—40x 'y=3; (XJ —40(Zj =3; (f] —3{£] —40=0;
y x y y

23



(iJ =-5 (TaK KaK (X;y) — JIe)KUT BO BTOPOIl YETBEPTH).

3x-y -15y-y 16

Torma x=5y u = = .
Y 4x-3y 20y-3y 23

1.2.D09.

2
a) xy '—24x"'y=2; [ij —24(1j =2; (ij —2[£J —24=0;
y x y y

[fj =6 (Tak KaK (X;y) — TOUKa TpeTbeit uerBeptn). Toroa x=0y u
y
Xy _ bty T

3x—4y 18y—4y 14

2
6) xy '—40x'y=3; (XJ—40(yj_3; [iJ _ {f] —~40-0;
y x y y

[fj =8 (Tak Kak (X;y) — TOUKa IepBOil YETBEPTH).
y

_L.
25

x-2y 8y-2y 6

2x-3y 16y-3y 13~

Torma x=8y u

1.2.D10.

2
a) xy +12x'y=7; (ﬁj +7[£J +12=0; [ij =3 unu [ﬁj =4.
y y y y

3x+2y _ Oy+2y 7

3
=1- nmm
x-=y =3y-y 4 4

Torma x=—3y wm x=4y u

3x+2y -12y+2y 7E72.
xX—y —4y-y 5 ’

2
6) xy +6x 'y=5; [ij +5[£j +6=0; (5j =2 (fj =3,

R Va4 ATV S 2T O M s VW AR L
2x—-5y —4y-5y 9 2x-5y —6y-5y
x2+xy+5y2

(x=2y)’
x(a—1)—x(4ay+y)+day’—5y’=0. Ypasuenue umeer peurenne, eciu J>0:
JI=(4ay+y)—4(a—1)(4ay’—5y%)=16a’y*+8ay*+y’—16a’y*+20ay*+16ay*—

—20y*=y* (44a—19)>0 npu a> % .

1.2.D11. a) Jlonyctum =a . Torma x2+xy+5y2=axz4axy+4ay2;

X 4+y+5y7 19
ﬁ > 0 ; CIEIOBATEIbHO, 3HAUYCHHUE JAHHOT'O BBIPAKCHUSA MO-
X—zy

JKeT OBITh PaBHBIM 4.

Tak uto
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x4 xp+4y°
(x-y)

x*(a—1)-x(2ay+y)+ay’—4y’=0. Pemenue ectb, ecmi J1>0.

To ects I=y*(2a+1)*—4y*(a—4)(a—1)=y*(4a’ + | + 4a — 4a’+16a +4a—16) =

0) Homyctum =q, Torma X +xy+4y’=a(x—y)*;

5
= y2(24a —15)20npu a2 3’ CJI€I0BATEIbHO, 3HAYEHUE JaHHOTO BBIPAKEHHS

MOXeET OBbITh paBHBIM 1.
1.2.D12.

3 12 _
) £ (x+2) NES =1 8 1 _(x+2) 8, (=’-1_

x=2 x x-=2 X x=2

_X A6 +12x _i" = X2H6x+ 1 24 x=x>+Tx+ 12=(x+3)(x-+4).
X X—
To ectsb f(x) — Bo3pacTaeT Ha MPOMEXyTKe [3;+0).
Tak uto f(x)>f(3)=42, cnenoBatensHO, QyHKIUS HE IPUHUMAET 3HaYCHUE 22.

 (x+3° (x+1)? 27, 1 (4327 (x+D)-1
x+2 x x+2 X x+2
=x3+9x2+27x_x2+2x_

X*H9x+27-x=x>+8x+27. Tax uro f(x)>f(5)=92 (rax

x x+2
kak f(x) — Bo3pacTaeT Ha IPOMEXYTKe [5;+ 0)). clienoBaTeNnbHO, QYHKIUS He
MIpUHUMAET 3Ha4YeHue 48.

§ 3. Crenennb
€ palMoOHAJIBHBIM IOKa3aTejeM

YposeHsb A.
1.3.A01
1
LY 11 91 2 - 29 !
3 2\a 200 oy, \F 1
a) || ¢ _ 9 _ 497 2 I L —=J4=2
A () o
a9

a* a e 1 1
6) || £ I s
T (aj Va 0.2

1.3.A02.

19
19 30\30
a) \/x x x—x2 10 30—x30— 50| =51=0,72;

9

111 e 1414
0) \/x{‘/xZ/; —x2'8756 = 14 = [5 9} =57 :§:0,2.

25



1.3.A03.

gy X7 =2y (=33

\/;_3\/; x—9y \/;—3\/;

(\/;—3 V) (x+3xy +9y) x+3xy+9y

B (J}—{ﬁw}gﬁ) :J;Hﬁ_wz

_x+6+9y-(x+3Jy+9y) 3wy 325
\/;+3\/; _\/;+3\/;_\/10_*1+3\/ﬁ_

15 15J10 15J10

14150 151
\/%w\/zso 15013

6) x—4y X x+8y\/;:(\/;—2\/;)(\/;+2\/;)_
r+2fy  x-4y Vr 2y

7(\/;+2\/;)(x—2\/5+4y): pl _x—2 xy+4y:
NSRRI R S S Y
(\/;—25)2—()6—2\/5%»: 2y 25
\/;—2\/; \/;—2\/; \/27_2\/%
_-1042 -10V2 1042

1-2d100 1-20 19

1.3.A04.
19 070 19 W70 (5 +14) (1445 - 5v14)
a) ——ld+———  _[5=—"4 =
2 1445 -5V14 2 1445 -5V14
19 970-70-1470 +570+70 19 19
=—+ =—+0=—;
2 1445 -5V14 2 2
17 5766 17 5366 (v +V11)(11v6 - 6Vi1)
6) ——Jl1+—>2 _ _Jo=—"+ -
2 116 —63/11 2 116 - 6:/11
17 566 —66+6/66 —114/66 +66 17 17
=__ g =—i0=-L
2 116 —6/11 2 2

1.3.A05.

Y L R SR Vv W B R A RV I O O
A e L

=¥-\/§-4:10;
@_ﬁ):[M].ﬁ.(ﬁ_@):

1 1
2 (m_2+\/§j( 4-3
=2343-2-5)=-18.
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1.3.A06.

4x 81y~ \4x—9y
x 1 16x2-81)%  4x
a) 11 —g B 4 A9y
a4x+9y
1622 -81)? Lo
—, 16x7-81y% _ Al _1_Z_ o1,
¢ “ Ty 4 4 &
9
8x
SV—M 8x—9y
T8 1 64x2-81y%  8x
6) 11 — a78x+9y. 8x .8xf9y —
8x+9y
_64x%-81y” o
=g 8L _ :(§j :2:11.
9 8 8
Yposens B.
1.3.B01.
2 x+6\/;+57x+6m+4_(\/;'*'5)(‘/;"'1)7
Jx+1 Jx—1+1 Jx +1
2
(Vx=1) +63x=1+5 = (Vx=T+1)(\x=T+5)
- =vx+5- =
Vx—1+1 Vx—-1+1

=Jx+5-x-1-5="x—Jx—1;

2
6) x+6\/;+8_x+6\/xT2+6 3 (\/;) +6\/;+8_
Jx+4 Jx-2+4 Jx+4

(Va2 vodi 28 (Vxa2)(Veed] (r=2a2)(\5-2+4)

Jx—2+4 Jx+4 Jx-2+4
=Jx+4-Vx-2-4=Jx-Jx22.
1.3.B02.

a) V18-4/14 +/18+ 4414 :\/(x/ﬁ—2)z +\/(x/ﬁ+2)2 = 142414 +2=214

6) 21— 417 +421+ 4417 :\/(Jﬁ—4)2 +\/(\/ﬁ+4)2 =

=17 -4+17+4=2\17.
1.3.B03.

a) V13+43 +\13-43 :\/(2\/§+1)2 +\/(2J§—1)2 = 20341+ 1= 445

27




6) \21+4V5 +421-445 :\/(2\/§+1)2 +\/(2\/§—1)2 = 2541425 -1=45.
1.3.B04.
a) 6+2./12,5 + fia 2\/— 614 —6+5J2+ 632

2x/—+x/— a2 \/—(2+\/—) 242
=(6+5\/§)(2+\/—)+6\/— 12+16\/_+10+6\/— 22(1+\/—) 2211\/5;
2442 R(i2) 2(1e2) V2
6) 54 _70 +@_ 510 _ 52
S e o T R FY R

:(5+12\/5)(2—\/—)—5f:10+19\/§—24—5\/§: 14(\/5—1) 4
V2(2-1) R IRE
1.3.B05.
A R
a) [xz—x 2]:()( -Xx)-x =T:(x(x —1))«/;=
\/(;Zx_l()x;/;l) =i=x_l =49 =49
0) [x2+x_2]:(xs+)c)w2 =X4;1 :(x(x“+1))-xE =
_ (3x4+1)'x2 l —(64Y = 64,
x5~x~(x4+1) *
1.3.B06.
. | . o [x§+1] x;{l—xi]
a) 1—(x6 +x2][x3—x}c6 =1- Y T =

2 2 A 4
=1[1+x3][1—x3J:1—1+x3 =0,
| ( 2]
o33 Nl a0
0) 1—[x 1°—xloj[x5+x}c 2 =1—1 S

x10 x2

2 2y 3
[1—x5][1+x5j - x5 4 4

x3

28



1.3.B07.

1-x5 ]
a) lfxs(x’2’7fx’2‘3)(x’3’3 29 +X—2,5)=17X6 [ s
e

2 4 2y
[1+x5+x5] X0 Pl xS
6
. =1- = x5

3.3 6
X X

6) lfxé(x%’s +x’3’1)(x’2’57X’2~1 +X—l,7)=17x6 . (1 + ;:4)
s
(1—x0‘4+x0’8) x6~(1+x0’4)(1—x0'4+(x0’4)2) s 0
s = —l—(1+(x ))_—x :
1.3.B08.
B 15 x3 _(@-15)Q+Va D) - (- 3)r+1-4) _
Jrrl-4 24+x+1 Wx+1-2)2+Jx+1)
24+ 1-30—15Vx+1 —x/x+ 1 +4x+3x+1-12  6(x-2J/x+1-7) e
2Wx+1-8+x+1—-4/x+1 x-2Jx+1-7)
6) =4 __x-12 _ (= HB+x=3) - (x-12)(x=3+1) _
i—3+1 3+/x-3 Wx—3+D)3+Jx-3)
_3x—124xx -3 -4/x -3 -xx-3-x+12Jx-3+12 2(x+4\/§)72
Wrx-3+3+x-3+Jx-3 Cox+alx-3)
1.3.B09.

1 1 1

1
a) f3+X)fG-X)=(3+x)5(3-x)5 -(3-x)6(3+x)6 =
= [(3 +x)5(6-(3+ x))6] _ £3+x);

2

2 3
(f3+x)f(3—x))’= ((3 +x)°(3= x)6] =B+x)(B-x)=9-x=

1) Ly 6
=9[71~72] —9—[7 2] :9—7’1:8;;

6) f2+x)f(2-X)=(2+x)* (4—- 2 +x)* -2—-x)*(4—(2-x))* =

=2+2)*Q2-x)*2-x)*Q2+x)* = [(2+x)4(4—(2+x))4J = £(2+x);

(f2+x)f2x))*= ((2+x)2(2—x)2} Q4 )(2-x) =4 =
_4(2%721 :47(2*?7):471:2:21.
4 4 3
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1.3.B10.
a) {(6H0)f(6-%)=3/(6+x)' 12— (6+x))° - (6-x)’(12-(6-x))’ =

=6+ 27 6-x) -6+ 6-x) = ({/(6+x)3(12—(6+x))3 )2 — £(6+x);

6
(f(6+x)-f(6-x))*= («5/(6 +x)°(6-x)° )5 = (6+x)%(6x)*=(36—x%)*= (36 - (\/E )zj =1
6) f(4+x)f(4—x)=3(4+x)’8—(4+x) -J(4—x)’ 8- (4—x) =
=Y @-x? Y@+ nrE-x? = (i/(4 1) B—(4+1) )2 — £(d+);

(f(d+x) f(d—x)) = («/(4+x) (4—x) ) — (40} (4 x) =(16-x))*= ( (\/E)Zj4=l.

1.3.B11.
a) V11-4J7 - 11447 = J(7-2) —JT+2) =

= \/7 -2- (\/7 +2)=-4; (4)2716=16716=0, 3HAYUT, JAHHOE YHCJIO SBIISIETCS
KOPHEM yPaBHEHUS x*—16=0;

6) V17-12v2 —\17+1242 =[3-22)* -3+ 242)" =

=3-2J2-3-22 =42 ; (4 V2 )2—32:32—3210, 3HAYWT, TAHHOE YHCIIO SIBJIS-
TCSs KOPHEM ypaBHEHHS X° — 32 = 0.

1.3.B12.

R

_(9x—4yj 6Vx  9x-4y IO P T

3 9x— 4y 3

ol mro e v R )

.[4x—9yj 6y 4x- 9y_ 3y = aFT =7,

2 4x— 9y

Yposens C.
1.3.Co1.

) 52 i 7o) W7y
\/161 7285 16147245 \/(9 w5y Jo+ads)

_ N1 T4 (100445 - (T +1DO-45) _
T 9-4y5 9445 81-16-5
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=97 -9+435 4597 -9+ 435 +4/5 =835 18 ;

5 V12211 i2e2din W= WL

N17-1242 17+12v2 {J3-242)  JG+22)
_ V-1 Vel (M1-DE+2V2) - (T4 1)(3-242)
3-242 3422 9-4.2 -
=311-3+2422 242 =311 -3+2422 + 242 = 4422 - 6.
1.3.C02.

a(ﬁ—ﬁ]_lb[«/ﬁ—ﬁj_l 2baa  2abb
a) _\ 2bVa 2ab ) (Ja=b) (Ja—b) _
o] ]

2ab 2ab Ja—-b a-b

2Wab(b—a) Jab

a[ﬁ+@]1+b[ﬁ+ﬁ]l 10abya_ 10abyb
0)

10b/a 1006 ) Jaip Jaap  0@bGaeb)
widab || (bidar)|  A0bJa_ 10afs  10Mab(b+a)
( 10ab ] +( 10ab ] Va+b Na+b

1.3.C03.

2) (-x) Vo 38 —9x+27 = 3—x) " [P (x—3)—9(x—3) =
=3-0" -3 -9 = B0 x-37 w3 =
=;‘%i-dﬁ=—m,mmam>3;

6) =)'V 95 1 24x 16 = (4— 1) J(x D —4) =
=@-x)"'(x-4)Jx—1=—x—1, TaK KaK x>4.

1.3.C04.

a) V162> —8x+1—vx? —4x+4 = J(4x—1)’ —/(x=2)? =[4x—1|-|x-2}]=
=1-4x—(2—x)=1-3%, Tak KaKk X<—2;

6) VOx? +6x+1 x> —8x+16 = (Bx+1)> —/(x—4)> = Bxt+1|-|x—4|=
=1-3x—(4—x)=5-2x, Tak KaK x<-9.

1.3.C05.

a) \/ (-3-x)* - \/ (-2 -x)* =}-3—x|-|2—x|=3+x—(2+x)=1; npu 2<x<4;
6) \J(—4—x)* —\/(-3-x)? =-4-x|-}-3-—x|=4+x—(3+x)=1; npu —2<x<7.




az[a" 2x2] 2x* [az ZXZJ , . % 1
1.3.C06. a) : {az —2x4j =(125-4)2=11;
a?—

x2

6) O‘{CBI/IZ[HO, B HOBOM 3aIa4HHKC OIl€4YaTKa, 3ajiada oCTajlaChb KaK B CTapOM!

1.3.C07.

2(15) (1) 4(2443) @ (245) .
a) N + N —\/E—2+4—\/%—2,
o) 2o ) (a6 s(5+1) (1)

+

NI Ja +1

=ab—1+5—-+Jab =4.

1.3.C08.
xlx=27 3x V(6 _

a)[ x-9 +J}+3]'(1 JE—J_

[(J_ Dx+3x+9) W ],[3—&—6}_“6\/}”‘
Wx=3)x+3) Ths) s )T Jees

S EE N VR VA SN
(3-vr) (a3

xx-64  4/x ) 8 ).
6)( x-16 +J§+4)[_ \/§—4j_
[\f 4)(x+4f+16) 4x J_(4—\/;—8Jx+8\&+16‘
Wr-Wx+d)  xra) | Va-a )T Jaea
Vacd (a4, o
(4 (x4 =44

1.3.C09.

2) [x\/;—8_ 6&}_[1 4 j [(I 2)(x+24x +4) 6&]_
x—4  Jx+2) U Jx+2 Wx-2Wx+2)  Jx+2)

[J— 2J x—dx+4 Jx+2  (x-27%-(x+2) s

Wi+2) Jxr2 -2 (42 (x-2)

[xx/—+1 3f](1 2 j [(\/§+1)(x Jr+l) | 3J—]
Jx-1 e Wr+Dx -1 x-1

. \/;+1 _x+2\/;+1'\/;_1_(\/;+1)2_
'[ﬁ—lj_ Tt e e
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6)




13C10

a) \/— Vx+5
(x +5)Vx=5+(x=5x+5

x-5 \/m
:(s_(x+s>).mvm‘wmvm).(mwﬁ)_sﬁ
Jr+5R/x+5++/x=3) Jx+5
=(5-x-5)(x—5)-5x=x";
6) \/_+\/_ x=17
T(x=TWx+7- (x+7)\/—
J_7 J_

A=+ T Ax =T =T a7 =T —x+7)
W7+ 7) N7

—7x = x(x+7)-Tx=x".

1.3.C11.

2 wx+8 ¥ +4x+16 _ xx+8 (¥ -64)-(x-2)
r+2  x+2dx+4 Jx+2 (efx—-8)(x—4)

_ (-6 -4 - —6H(x—4) _
Wx+2)(x —8)(x—4)

x\/§+27+x2+9x+81 Cafx+27 (x ~729)-(\Jx - 3 _
Jx+3  x+43Jx+9 Jx+3 (xf 27)(x=9)

_ (" =729)(x =9+ (x* = 729)(x-9) _

e -2na-9

1.3.C12.

a) B-x)"'Wx =5x2 +3x+9 = B—x) " Jx+D)(x-3)* =
=@=x)" - @=x)Vx+1=x+1, Tax kak —1<x<3;

6) (1-x)"Vx' +3x2 = 9x 45 = 1=x)"/(x=1)> (x+5) =
=(1-x)" -(l—x)«/m =Jx+5 , TaKk KaK —5<x<1.

Yposens D.
1.3.D01. a) \x—18vx—81 —/x +18/x 81 =\/(Jm—9)2 -J(m+9)z -
=m—9—m—9=—18,TaKKaKX>165;
6) Vx—22Jx—121 —yx+22Jx—121 =\/(Jx—121—11)2 —\/(Jmm)2 -
=m—11—m—11:—22,TaKKaKX>244.

X —x x(x*—1)

x+xx/;+x2+x2 x+...+x8\/; - x(1+\/;+x+x\/;+...+x7\/;) -

s

6) -

1.3.D02. a)



Grx=D+Vx .+ ()P)
= = -1=4/1,96
14x 4o+ (1) V
¥ —x° X x*-1)

X rodx+xtext x+...+x8\/; x3(l+\/;+x+x x+x2+...+x5\/;)

-1=1,4-1=0,4;

6)

Wx =D+Vx + (x4t (0
- = —-1=4/1,69
A+Vx + W3 4ot () V

-1=13-1=0,3.

1.3.D03. a) f(g(x))=s g(x)-5 _ .

gn-3
5 5-3——
5-3/7(x)
f(x))= =
BT
6 f _Sg(x)_4:
) g€
; 4_x—4
e TR N _
g(f(x)) T B x = f(g(x)). f(g(2))=2.
x—1

2 3 2 2 3 2
1.3.D04. a) f(5-x)+(5+x)= a1 Y- ﬂ(‘l‘x) () = 0;

sz —)C3 —X

6) f(4—x)+Hi(4+x)= a+x? -3a-x? . Ja-x? -Ya+xy o

xx —x3—x
1+ U
13005, 2) x o ded0 B L gl L Nxka9RT
7-/x149 fx+49 Jx+49(7-/x+49)
49+x+49 (Vx+49 +7) 98+x

o120 (e d9)@9-(x+49)  Jxrd9

—x—49-49—14/x+49+98+x —14/x+49

= = =-14;
Jx+49 Jx+49
3
Jxt9 9 Wx+9-3)*-x

6) x-—YX+2

—Jx+9 = -
3+4x+9 x+9 o NX+93B3+Vx+9)(Wx+9-3)

9+(x-9) (x+18-6vx+9)-x x+18 —6x+9 _
Vx+9 Vx+9-x Vx+9 Nx+9

6.
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3
5+5x2 —fx -3 (1+xvx)5-x)
- =5-x<5.
1+X\/; 1+x\/; \/;<

Tax uTo p(Xx)<5, B yaCTHOCTH P(X)=4 MOXKeT ObITh IpH X=1;

1.3.D06. a) p(x)=

3
6+20 -3r—x’ _G+xme—®_, ~_,

0) p(x)=
) P(x) 3+ x/x 34x/x
Tak uro p(x)<2, B wactHOCTH p(X)=1 mpu x=1.
255703 —x03 25—-x
1.3.D07. 2) p(x)=x " +—————=x =y’
)P() x+5x%° x(x% +5)
0.5 0,5
+(5 X 0?5(5+x ):x70’5+§—x70’5 :§>0’
x(x +5) x X

5
Tak Kak x>0, B yaCTHOCTH p(X)=2 IpH X= 5 ;

365707 — x*° 36-x
6) p(x)= x5 + L _ 05
) p(x) x+6x%° x()co’5 +6)
05 0,5
+(6 X )(6(;?5 ):x70’5+§—x70’5:é>0,
x(6+x) X X

Tak kak x>0. B wactHOCTH p(X)=2 1pm X=3.
1

1 1
1.3.D08. a) p(xFM_u_l)z _(-p* )] il “43)

(x-1) 2+3(x-1) ¢ (x=1) *((x=1) *+3)

1 1 1 1
—(x=D*=1-3(x-D*=(x—-D* =1-4(x-1)* <1, Tak kak (x—1)>0.
1

3

1
B wactHOCTH, p(X)=2 IIpH (x—1)* = %, x= 1+(Z]4 = +£ _337.

256 256°

1 1 1

L . N N
0) p(¥)= (x+]2) — —+3(x+2)4 = fOr+2) * ]_4)((x+21) frd)

(x+2) 2+4(x+2) ¢ (x+2) 4((x+2) *+4)

1 1 1 1
+3(x+2)* =1-4(x+2)* +3(x+2)* =1-(x+2)* <1, TaK KaKk x+2>0.
1
B uactHocTH, p(X)=—1 mpu (x+2)* =2, x=-2+2=14.

1.3.D09.

3 3 3
a) (Wx+52++x-20 + +..+ =
) (¢ )(\/x—20+\/x—17 x=17+Jx-14 \/x+49+x/x+52j

x—20—x+17 x—17-x+14 7 x+49-x-52
=Wx+52+Vx=20)- (Vx=17 =Vx =20 +/x-14 =[x =17 +.. +

= 55 m)[s(\/xzo«/xm 75139 \/x+52)]_
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+r+52 -x+49) = (Vx+52 +/x=20)/x+52 -/x-20) =
=(x+52-x+20)=72;

0) (\/x+51+\/x—23)[ 2 + 2 +..+ 2 j:

Jx=23+x=21 x-17+/x-14 Jx+49 ++/x+51

(m+m)[2(Jx 2023 2(x=19—x— 21, 2(\/x+51—\/x+49J_

2lox+23  xo19-x+21 T x451-x—49

(Vx+51+x=23)- (Vx=21 —/x =23 +/x =19 —/x =21 +... +

A r+51-Vx+49) = Nx+51+/x-23)x+51 —/x—23) =
=(x+51-x+23)=74.

2 . 4ba B
1.3.D10. a) va> —8ab+16b (f % IJ( _\/E+4\/Z]_

Jab 8ab 1

=(a—-4by’ : —la—4b|+—=

@ “(zﬁ-@ Ja@da o) 71
=3.78-18.48/+ 2 1 =147+~ 114805

6)\/m( \/—j[Sb‘/— SJ—]

a+\/— a+\/_
=JGa-by +[\/;*5_] [asfj——] =/3a —b\—f:

:\3,3—4,62|—g =1,32-0,2=1,12.

1.3.D11.
a) Jx+6vx—9 —\Jx—64x—9 =/ x—9+3)? —J(x-9-3) =
=Jx=9+3-|Jx-9-3=Vx-9+3-3-+x-9)=2Jx-9, Tak kKaKk 9<x<I8 wu
NJx—9<3;
6) Vx+ 841 =16 “\x—8/x 16 =+[(NT—16+4)> [ =16 ~4)* =
=Jx—16+4-|Nx—16-4|=/x—16 +4—(4-x—16)=2x-16,  Tak  KaK
16<x<32 u \/x-16 <4.
1.3.D12. a) f(4-x)H(4+x)=| V2 =X +V2+x V2-x—V2+x
\2- x7\/2+x 2—x+~2+x

N2+ x++2—x \/2+x N2—x

N2+ x—~2—-x \/2+x+ 2—x
6) f(1—x)+H{(1+x)= \/E+\/m+\/ﬁ—\/m +

Va—x—Va+x Ja—x+a+x

J 0 mpu —2<x<2.
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4—x ~N4+x++4-x

§ 4. TpuronomerpuuecKkue BbIpaKeHUs

+[\/ +x+ 4—x+x/m—\/4—xJ_0 HpI/I73<X<1.
- + —

8

17

YpoBens A
1.4.A01. a) cosm=E , 0<a<’ ; sino=/1—cos? o, = Fﬁ zi
17 2 289

tga= sina i , ctgo= —— 1 _ LS ;

cosa 15 tga 8

12 144
0) coso=——, T ca< 7 ; sino=+1-cos’ o = 1—— El s
137 2 169 13

sino 5 1 12
tgo= = , ctgo=——=——.

cos o 12 tgo 5
1.4.A02. a) sino= 1> . 3" <37 cosam1—sin’ a = [1- 22 —

177 2 2 289

sino 15 1 8
tg =——,ctgo=—=——

cosa 8 tgou 15

. 12 27 144 5
6) sino=— , ——— <o<———; coso=—+/1-sin’ o = — [l - — = ——
13 2 2 169 13

sin o 12 1 5
tgo= =-—,ctgo=—=—-—.

cosa 5 tga 12

1.4.A03. a) cosa=% , 4 <a<5 7 ; sina=+1-cos’o =, [1-— = —

625
sinal 24 1 7 .
tgo= ctgo=—=—
coso 7 tga. 24°
21 . 441 20
6) cosa=-— , In<a<10 7 ; sino=—+/1—cos’ ot = —, [1-—— = =,
) 29 841 29
sin o 20 1 21
tgo= =——,ctgo=—+=——.
cosa 21 tgou 20
1.4.A04. a) tg 02T tg(—%") —tg—z—r—ttg~<0
461 1367 b 47
§) tg—tg| - =tg —- tg — <0.
) S g( 7 J gl

1o
1.4.A05. 2) tgo=— l 3—“ <a<2 7 ; ctgam —— =22
tgo 7

cosa= } , sina=tga-coso=——
1+tg o 49 &

s
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35 T 1 1 1 1 12
0) tgo=—, 0<a< - ; ctga=—=—, cosa= | ——— = =,
12 2 tgo. 35 1+1g°a 1+1225 37
144

. 35
SINO=tgo coso=— .
37

1.4.A06.

L4z sin 3885n =cos % sin g <0; 0) cos

246 . 405w 6 .
8

3 Sn
a) cos sin =cos 5 sin < <0.

Yposens B.

1.4.B01. a) ctga=2, 17 <0t<715—1t ; tgo= ! = 1 , sina= % =
2 2 ctgo. 2 1+ctg a
S U cosoc=ctg0t~sinot=i ;
Vi+d 5 J5

0) ctga=—4, 7ic<0t<9*ﬂ;tg0t= : :—l,sina—— _ — =
2 2 ciga 4 l+ctg™a

1 1 .
= ,|—— =——=; coso=ctgosino=

4
1+16 17 V177

1.4.B02. a) sinacosa=% ,2m<o0<371,

Tak 4to sino>0 u cosa>0 u (sina+cosa)=
; - f 1 3
=/(sina+cosa)? =+/1+2sinacosa = 1+E:\/;;

. 1 . .
0) sinocoso= 3 -3 & <0<-2 7z , Tak 4to sina<0 u cosa<0 u (sina+cosa)=

- - 2
= /(sina.+cosa)® =—/1+2sinocosa = — 1+§ =—\/§ .

3 13=m 15w

1.4.B03. a) sinacosa:—ﬁ e <a< - TaK 4To cosa<0, sinoa>0 u coso—sina=
y - / 6 /17
:—\l(cosa—sma)z =—1-2cosasino. =—,[1+—=—,/—;
11 11
. 1 n S . .
0) sinocoso= BTy <oa<- B Tak 4T0 c0s0<0, sino>0 U coso—sino=

= /(cosa—sina)* =—/1-2cosasino = — / +£ =— fﬂ .
15 15

sin®35° —cos® 35" sin35° +cos’35° _ (sin35° —cos35°)(1+sin35° cos35°)
sin35° —cos35 1935 +ctg35° - sin35° —cos35’ -

~ 1-cos357sin35°
sin? 35° + cos® 35°

1.4.B04. a)

=1+sin35°cos35" —sin35° cos35° =1;
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sin® 24° —cos® 24°  sin® 24° +cos” 24° _ (sin24” —cos24°)(1+sin 24 cos24°)
sin24° —cos24 124" +ctg24’ sin 24" —cos 24’
sin 24° cos 24°

— o5 =1+sin24"cos24" —sin 24" cos 24’ = 1.
sin” 24" +cos” 24

ctg(%+15aj+tg(—g—27aj ctg(§+15aj+ctg(27a)

2 -2
cos*(2m—40.) + cos’ (100(—3711) cos”(4a) +sin”(100)

ctg T+ |+ crg 2T
_BlaT )T
cos’ (Ej +sin® (S—R)

3 6

ctg T 2a +1g —S—TE—ISOL ctg T 2la +ctg(l5a)
6) 4 2 _ 4 _

2 -2
cos® (3m—4a.) + cos? (—20{ + 5%5) cos™(4a) +sin”(2a)

ctg[ BT erg[ 2T
_ By ) B
cos? EEJ +sin? (E)

3 6

1.4.B06.
2c0s13" cos43° —cos56°  2cos13’ cos43° —(cos13’ cos43” —sinl3°sin43")
2sin58 cos13"—sin71°  2sin58° cos13” —(sin13" cos58° +cos13°sin 58°) N
3
_cos13 cos43” +sin13"sin43° _cos30" o ﬁ B \/E
sin58 cos13 —sin13 cos58°  sin45’ 2 2 V2
2
2c0s10°cos70° —cos80°  2cos10° cos 70° —(cos10” cos 70" —sin10°sin 70°)
2sin40° cos10° —sin50°  2sin40° cos10° — (sin40° cos10° +cos40°sin10°)

1
_c0s10°cos70° +sin10°sin70° cos60" 5 _

& ===1.
sin40° cos10° —sin10° cos40°  sin30° 1

1.4.B05. )

0+1
1 1_2’
7+7
4 4

0+1
=13 =2.

7+7

4 4

2
. 2110 .2 Ao . 2110 21 10
1.4.B07. a) s1n211 +sin 279 _ smzll +C(.)5211 =1= I
cos” 53" +cos"37°  cos” 53" +sin“53° 1
sin’ 8’ +sin®82° sin’8° +cos’ & 1

cos?51° +c0s239"  sin?39° +cos?39° 1

1.4.B08. a) cos14°cos74"<cos14"-cos60°<cos60°=%
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0) cos10°cos40°<cos10°cos30°<cos30°= ? .

1.4.B09. a) (sin*37°+cos?38°)—(cos’37°+sin’38°)=c0s76°~c0s74°<0,
TaK uTo sin*37 + cos?38 < cos’37°+sin?38°;

6) sin®6°+cos29°—(sin’9°+cos’6°)=cos 1 8°—cos 12°<0),

TaK uTo sin’6 + +c0s°9°<sin?9°+cos’6°.

AL 3n 3n
cos 301—7 cos 3(1+7 cos 3a+7
1.4.B10. a)

sin 3a—3—n sin 30c+5—7c cos 3(x+3—n
4 4 4
sin(2a+3—nj sin(2a+3—n) sin(2a+3—n)
6) 4) _ 4 - 4 -
21n 3t 1w lén b 3n
cos| 2o +— cos| 200 +—+—+—— cos| —+2a+—
4 4 2 4
sin(2a+3—nj
4
TS -1.
—sin(ZoH—)
4

: 2

1.4.B11. a) sinacosa=l—w Lo é,

2 2 2 8 8

3 2

6) sinacose= (3sina+3cosa)” -9 -8 4 .

18 18 9
1.4.B12.

sina.  coso 1 1 1

, TaK 4TO COSOSINO= ———— = ——;
tga +ctgo 8

a) tgotctgo= —— = —
coso. sino  sinocosa

. 1
0) sinacoso=——— = —.
tgo+ctga 9

Yposens C.
1.4.C01. 4 sinl12 . sm¥12 -cos7 :smllg -cos7 :s1n112 -cF)s7 -cosl4 _
16sin7° 16sin7"-cos7’ 8sin14° 4sin28°
_ sinl12 cos7A cosl4’ cos28 — 08T cos14° cos 28’ c0s56°;
2sin56°
sin256°  2sin128°-cos128"  4sin64" cos64” cos128°
16sin16° 16sin16° 16sin16°
_ 8sin32° cos32° cos 64" cos128"  16sin16° cos16’ cos32° cos64” cos128”
16sin16° 16sin16°

=co0s16° cos32° cos64° cos128".

1.4.C02. ) sinl12” +sin10”  2sinl1’ cosl :tgll .

sinl2° —sin10°  2sinl° cos11° gl’’
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sin32° +sin22°  2sin27°cos5”  1g27"

sin32° —sin22°  2sin5°cos27° 1g5°

cos17° —cos29° —2sin(—6")sin23°  sin6’sin23°
cos17° +c0s29°  2c0s6°cos23’  cos6 cos23
=1g6°tg23" > 1g23°sin6’;

1.4.C03. a)

° o . 40 . °
cos6’ —cos8  2sinl sin7

0 = =1g1°tg7" >1g7 sinl’.
) cos6’ +cos8  2cosl’cos7” £ €
1.4.C04.
_ cos(Za+PB)—cos(Za—P) 1g2agp = 2sin2asinf —1g2argh =
cos(2a.—B)+cos(2a+f) 2cos2a.cosf
=tg2atgf-tg2atgPf=0;
~ cos(a.—2pB) —cos(a +2P) +rgotg2p = — 2sinosin 23 +tgorg2P =

cos(a —2f) + cos(a+ 2f) 2cosocos2f
=tgatg2B+tgatg2p=0.
sin(o + 23) —sin(o. — 2P) N tgo.—1g2B  2sin2Bcosa + tgo—1g2B

1.4.C05. a) — - -
sin(o — 23) + sin(a + 23) tga 2sina cos2f3 tgo
_ 1223 N tgo—1g2p -1
tga. tga.
sin2a +P) +sin(2a—p) 1gf—ig2a _ 2sin2acosP igf-1g2a _
sin(2a— ) —sin(2a. + ) tgf 2sinfcos2a tgp
__lg2o tglo—igh
1gp 1gp
1.4.C06.
2 S22 2
a) 3ctg’a—ctg’p— 3cos oc+§1r; (X?H; B-cos'p = 3ctg’o—ctg’p-
sin” ausin” f3
2 2
ctg a ctg’B 2 1 2 ( 1 j
-3 -1+ =3ctg 0| 1 ————|=ct 1- -1=
sin” B sin’ o g ( sin” B eP sin’ o

2 2
=3ctg’a (— C?SZ EJ —ctg’p {c‘ojgj —1==3ctg’octg P +
sin

sin” o

+ ctg?Betg’o—1 = —2ctg’octg B—1;

2 a2 s 20 2
5) 20tg2(173ctg2[37200$ o 2?”; 0‘_5“21 B—3cos B:2ctg2af3ctgzl3*
sin” asin” B
) 2
,2C_tg2 OL+2+3.Ctg2 P 2erg?al1- .12 +2—3Cfgzﬁ(1— .lz J:
sin” 3 sin” o sin” 3 sin” o

= Dctg’actg’p+2 +3ctg Betg’o = 2+ ctg’actg P

1.4.C07.
sin 5o + sin 60 + sin 7o 2sin 60.cos oL + sin 60,
—tgbo+1= —tgba+1=
cosSa.+cos6a +cos7a 2 cos o cos 6oL+ cos 6o
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=w—tg6a+l =tgbo—tgbo+1=1;
cos6o(2cosa+1)

sin4a +sin 7o+ sin10a 2sin7acos 3o+ sin 7o
—tgTa—-1= —tgTa—1=
cos4a + cos7a + cos10a 2cos3a.cos 7o+ cos 7o

_ sin7a(2cos3a+1)

—tgla—-1=tg7a—tg7o—-1=-1.
cos7a(2cos3a+1) & § §

1.4.C08.
(sinocosP+cosasinfl)

w=l—cosacosﬁ+

a) l—cosacosp+ - -
tga+1gP sinocosP+cosasinf

-cosacosP =1—cosocosf+cosacosp=1;

0) 2—sinasinf+ sin@+p) _ 2—sinasinfB+ (s%n o.cosp+ cosa s?n P,
ctga+ ctgf sina.cos B+ cosasinf3
-sinasinP =2 —sinasinf +sinasinf = 2.
1.4.C09.
2) I-sina  [l+sina _ (1—sin(x)—(1+sin(x) —251[1(1 251n(x
l+sina  V1-sina \/l—sinza |cosoc| coso
_ 18
/1 sin o f1+sm(x 1- sm(x) (1+sina) —ZSina72sina7
l+sina  V1-sina 1 sin? o |cosa| ©ocosa
=2tgo = ?
1.4.C10.
2) 9ciga+2iga.+ 6tg30.+ 3cig3a.  tga+3ig3a _
3ctgo+ 2tg3a tg3a
3(ctgo+2tg3a) + 2 + 3
_ ctgo. _tg3a _1go+3ig3a 34 1 3 1 “3-0;
3ctga+2tg3a 1g3a ctgatg3a  ctgourg3o
6) 6ctga +iga.+ 2ig30+3ctg3a  tgo+2ig3a _
3ctga+tg3a tg3a
2Q3ctga+tg3a) + iglo+3ciga
_ ctgatg3a _&_2:2+ 1 _ 1 20,
3tgo+1g3a 1g3a ctgotg3a  ctgorg3a

[437: aj ((x 311) (oc 311)
cos| ———1| cos| =——== cos| ——==
2) 4 12 _ 12 4 _ 12 4
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P B
‘% o _ 1
T 1 13’
g—+ig— 1+
1278y 12

(120( 3n)
0S| ————
11 4)

(3575 120.) (120( 37:)
cos| ————— Ci CoS| ————
6) 4 1) _ 11 4
1200 33m 1200 =© n (1200 3m
cos| ———— COS| —— —— cos| —+| ———
11 4 11 4 2 L1l 4
COS 1270“—%
11 4 (12a 3nj (120( n)
7:_Ctg :—Ctg =

—_—— — 7+7
. (1200 3m 11 4 11 4
sin| — ——

11 4
1200 . 1 12

g—g——1 —=-1
T TR
12a T 12 23
tg——+tg— 1+—
TR 11
1.4.C12.

.27 8 17 8 .2 8 5 8
a)sin”' | tg— |+cos | tg— | <sin”| tg— [+ cos’| tg— [ <1< 1,08 ;
) [g13 g13 g13 g13

6) sin® (tg%) +cos’ (tg%j < sin? (tg%j +cos? (tg%) <1<1,04.

Yposens D.

1.4.D01.
a) sin®o+cos®a=(sin’ortcos’a)(sin’o—sin’acos’o+cos* o)=
=sin*o—sin“acos’o-+cos*o=(sina-+cos’ o)’ —3sinacos’o=
2 2

. 2
. coso+sina)” —1 1
=1-3sin*acos’0=1-3- (cosa+sina)” -1 =1-3-| —-1 9 37
2 4

2 64 o4

. 2 _ 2
6) sin®o+cosbo=1-3sin*acos’o=1-3- [(cosm;na)l} =

4 2

2

=1-3 9T :1_3.£7ﬁ

324 108
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1.4.D02. a) 4sinx—3cos x = 3; 4sinx—3cosx=9sinx+6cosx;

3sinx+2cosx
81

1-°22
. - 1-tg? 5002
—9cosx=5sinx; tgx=—9 , ctg2x= fgx __ 25 563 :E;
5 2tgx 18 18.25 45
5

4sin x +cosx . .
————————— =2; 4sinx+cosx=10sinx—6cosx;
Ssinx—3cosx

1 49
5 _r
7cosx=06sinx; tgx= 7 , Ctg2x= Igx 36 133 —E.
6 21gx 7 36-7 84
3

1.4.D03.

2cos? x —sin2x . . .
——=2; ZCoszfoSmxcosx=2(coszxfsm2x)+4sm2x,
cos2x+2sin x

2sin’x+2sinxcosx=0; 1+ctgx=0; ctgx=1;

2cos? x +sin2x . . .
———=2; 2cos’x+2sinxcosx=2(cos’x—sin’x)—4sin’x,
cos2x—2sin” x

6sin’x+2sinxcosx=0; sin’x(6+2ctgx)=0; ctgx=—3.
gl

1.4.D04. a) sin4£+sin47—n+sin45—n+sm —=
12 12 12 12

2
L4 T . 45 L4 T b4 ., T T
=2s1n4—+2sm4—:2(s1n4—+cos4—j:2[sm2—+c0s2—j -

12 12 12 12 12
—4sin’ S cos? = =2 —sin’ L = 2—1:12;
12 12 6 4 4

5 9 3
6) cos® Tt cos* 28 4 cos* 25 4 cost X =
8 8 8 8

2
=2 cos4E+sin4E =2 cos2E+sinZE —
8 8 8 8

74sin2Ec052E:2—sin25:2—l:11.
8 8 4 2 2

1.4.D05.
a) (C0S(2x+y)+cos(x+2y))2=COS2(2x+y)+c0S2(x+2y)+2COS(2x+y)COS(x+2y)— i;
(sin(2x+y)—sin(x+2y))’=sin’(2x-+y)+sin*(x+2y)-2sin(2x+y)sin(x+2y)=1, Tak uro

i +1=2+2(cos(2x+y)cos(x+2y)-sin(2x+y)sin(x+2y))=
1 1 3
=2+2co0s(3x+3y). Tak uro cos3(x+y)= (Z +1- 2) 5= —g;
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6) (cos(x+3y)+cos(3x+y))’=cos’(x+3y)+cos’(3x+y)+
+2cos(x+3y)cos(3x+y)=1;

(sin(x+3y)fsin(3x+y))2=sin2(x+3y)+sin2(3x+y)725in(x+3y)sin(3x+y)=é ,  TaK

4TO 1+% =% =2+2(cos(x+3y)cos(3x+y)-sin(x+3y)sin(3x+y))=

10
.9 4
=2+2c0s(4x+4y). Tax 4To cosd(x+y)= 9T =5
1.4.D06.
o
B SR X
a) sino= e 114"
1+t = 't
£
S o
sy
cosa= o :m— g
1+1g° =
)

Torma sin*a+5sin“acos’o+4cos o=
4 3V (4 3 25647204324 1300 52 2
= —| +5.| = — | +4- = :74:7:7:27;
5 5) 5 5 5 625 25 25

o
My 44
20 1+4 5
2

0) sino=
1+1g

2 O
I YR

COosa—= (X,_l 5— 6
14222 17
€5

Torna 4sin*a+sin’acos’o—3cos?
a3V 4V (3 1024+14-243 925 37 12
o=4|—| +| = — | =3] = Fav e == 2 4= /.
5 5 5 5 5 625 25 25

1.4.D07.

a) tg?otctg’o=(tgatetga)’—2=9-2=7; tg*a-tctg o=(tg’otctg’a)*—2=49-2=47;

tglatetglo=(tg’otctg’a)(tg  atetgto—1)=7-(47-1)=322;

6) tg’otctg’a=(tga—ctga)*+2=9+2=11; tg’o+ctg’o=(tg’a+ctg’a)*—2=121-2=119;

telatetglo=(tg’otctg’a)(tgatetgo—1)=11-(119-1)=1298.
1.4.D08.
a) Torma 2sin7x=sin2x+sin12x; 2sin7x=2sin7xcos5x;

cos5x=1;5x=2rw k, ke Z, Xzz?nk ,keZ; umusin7x =0; 7x =7n, n € Z;

tg70x=tg(28 = k)=0, k€ Z; 70x = 107tn n tg70x = 0.
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0) Toraa 2sin6x=sinx+sinl 1x; 2sin6x=2sin6xcos5x;
cos5x=1; x= %k , ke Z; tg120x=tg(48 = k)=0, k € Z wmu sin6x = 0; 6x = 7tn,

n € Z; 120x = 20mn; tg120x = 0.
1.4.D09.

a) Torma cos’8x=cos2x-cos14x; c0528x=% (cos16x+cos12x);
00328x=% (2c0528x71+cos12x); cosl2x=1; 12x=27w k, ke Z;

x= %k ke Z; tg24x=tg(4 1 k)=0, ke Z;
0) Torna cosz7x=0055x-cos9x=% (Cosl4x+cos4x)=cosz7x7% +% cos4x;

cos4x=1; X=g k., keZ

tg8x=tg(4nk )=0,ke Z.

1.4.D10. a) Torna sin24X:sin3xsin5X—-% (cos4x—cos2x)= % (1-2sin*4x—c0s2x);
cos2x=1; 2x=2 k, x=rm k, ke Z; tgdx=tgd n k=0, ke Z;

6) Torxa sin’8x=sin4x-sin12x= % (cos16x—c0s8x)=

= % (leSin28x7c058x), TaK 4TO COS8x=1; x=% k. keZ,

tg20x=tg5 7 k=0, k € Z.

1.4.D11.

a) (sino+sinf)’=sin’o-+sin’p+2sinasin p=2;
(cosa-+cosp)’=cos’o+cos’p+2cosacos p=1;
2+1=3=2+2(sinasinf+cosacosf)=2+2cos(o— f),

3-2 1
cos(o— ByFE——=—;
(o—PB) R

6) cos (a+f)=cos acos f—sin asin B
.2 . 4 « 4 2 2 2 2
(sin“a—2sin asin B+sin“B)+(cos at2cos acos f+cosP)=(—1) +(—\/§ )

2+2cos(a+pB)=4
cos(a+P)=1.
1.4.D12.

. 5 ) 1. 3
a) (sina—cosa) =1-2sinocoso= 7 smacosa=§ , TOoTrJa

. . . . 9 23
sin*otcos*o=(sin®o+cos’a)*—2sin*acos’o=1-2(sinacoso)’=1— 3 = 5;
. 2 . 1 . 4
0) (sina—cosa) :1—2s1nac0sa:§ , s1n(xcosa:§ ;
. . . . 32 49
sin*a-cos*a=(sin“a+cos’a)*—2sin’acos’a=1-2(sinacoso)’=1— FYIRETE
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§ 5. Crenensn
¢ 1efiCTBUTEJIbHBIM NOKa3aTe1eM

YpoBenn A.
1.5.A01.

1 27 o l 27 [—2+%)-27 5 1 )
a) (f(_z)f(ED —[(6) ~(6)2J =6 =6 =51

4 1\ 1
- LY 2 grqa | = {_1714_ 5 1

6) [f( 1)f(4D (7 7 ] A e L
1.5.A02.

o o (72252 (70750
O R e

_49-2% 47042527 49.2% - 7o+2524* _ 140 _

7

4 4
2x —2x 2x —2x
5 fz(x)gz(x)=[3 5 24 5 ] (3 5% 445 j
_9:5%-24+416-5" 9-5% 4244165 48
4 4 4

1.5.A03.
a) 5f(3)+9f(2)+7f(1)+2£(0)=5(0,1)*+9-(0,1)>+7-0,1+2=
=0,005+0,09+0,7+2=2,795;

6) 6£(3)+9R(2)+4(1)+4£(0)=6-(0,1)*+9-(0,1)*+4-(0,1)+4=
=0,006+0,09+0,4+4=4,496.

1.5.A04.

a) 5(=3)+8f(—2)+(—1)+2f(0)=5-10">+8-10 >+10"+2=
=0,005+0,08+0,1+2=2,185;

6) 5f(=3)+2f(=2)+2f(-1)+4£(0)=5-10>42:102+2:10 ' +4=
=0,005+0,02+0,2+4=4,225.

1.5.A05.

N2
0,2 5_ —-1 fl_l - l
a) /- (j+g(02) [ J (o) =6"+0,1 = +10=10-;

1 -3
6) [~ ( j+2g (-0,25) = [ J +2~((0,2)*°»25)4=3*‘+2~0,2*‘=

=1 +10=10 l
3 3
1.5.A06.
a) f(x)=5"0,2%*=50,04"=(0,2)*, ocroBanue dysxumm — 0,2;
6) f(x)=10"*0,13*=100"(0,001)*=(0,1)", ocHoBaHme pyHKIHHT —
0,1. YpoBens B.
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1.5.B01. a) f(x)=7>*-81 2 =49* [éj = (%) , OCHOBaHHe (QyHKIIHH — % ;

f(1)-J2 -1
2 9 3
6) f(x)=4"" 64 2 =64* (é) =8", ocHoBaHue GyHKIMH — &; f (%) =3B =2.

1.5.B02. a) f(x)= (3\/§)zx 970x = p7% (%) =9", ocHoBaHue GpyHKUMH — 9;

1
v (E) =9 =3
0) f(x)= (4\/5)2"( 16705 = (32)" (ljr — 16" » OCHOBaHue PyHKIHE — 16;
2
f Gj =46 =2.

1.5.B03. a) f(x)=

3x+l +3x+2 B 3x+] (1+3) _(i
4x+2 _ 4x+] 4x+l (4 _ 1) 3

-1
OCHOBaHUE (DYHKLIUH —% ; Af(-1)= 9(%} =9

x+1 X+2 X
6) fo= 4 _4(4+16)_(4

) 4
= =|— , OCHOBaHHEC HKIUH — — |
52 _51  5%(25-5) sj by 5
166(~1)= 16% —20.

1.5.B04. a) f(x)=

34343 39 (3427+49) _(3}‘

5°2414.5° 5025+14) |5

OCHOBaHUE (DYHKIIUH — g ; 9(2)= 9~§ =25;

4" 4
7 OCHOBaHWE (QYHKIUH — ;;

44 47 44416+ 64)
72 435. 7 7 (49 + 35)
49 1

4= 4P L
16 4 4

6) f(x)=

2
_ 52x +572x
8

2x —2x X _ gx
1.5.B05. ) f(2x)-8g3(x)= ;5 _g.(S 85 ]

57245 2 1

8 8 4

2
27 4 2* -2 27
6) f(2x)-14¢*(x)= —14- = _
) f2x)-14g°x) 14 [ 14 ] 14

s
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2242 2
14 14

S|~

1.5.B06. a) g(2x)—6g%(x)=

42x +4—2x _6 4x +4—x 2 B 42x +4—2x
6 6 6
44244 21

- =T =T

6 6 3

N Y € A L E N S CAD T e
0) g(2x)-2g°(x)= 5 —2( ] = =

- e |
2 2 2 2

1.5.B07. a) 6 —6% =6; (6°-6(6%-1=0;

6°=3++/10 (Tax kak 6>0). Toraa (6°-6)6°=(/10 —3)(~/10 +3)=10-9=1;
6) 4°+ 4% =4; (4%—4-(49)+1=0; 4°=2+ 3

(A -4)4"=(\3 -2)(V3 +2)=3-4=1 wm

(444 =(-2-/3 )23 )=(2+/3 )(+/3 -2)=3-4=1. Tax uro (4*4)4>=1.

1.5.B08. a) f(—1)=4, 10 ecThb é a+2b=-+4 u f(1)=-2, T0 ecTb Sa+% b=-2, Tak 4To

20
a+106=-20  [99h=-196  |“~ 99
{10a+b:—4’ {99a:—20’ A

99

6) f(-1)=1, To ecTh % a+5b=1; f(1)=+4, To ecThb 3a+ é b=-4, Tak uto

po 55
a+15b=3 224b=65 224
15a+b=-20"  (224a=-303" | 79
224
P32 ) 9 6\
1.5.809. ) f(z){z(zgf)z) ] :(22182 ] e S L
2 1
6) f(ﬁl): 33 ‘(33)2 B 39.36 _i_ 5 _i
(332 )2 318 318 27 )
2 2
32 3\-2 ) 17 -9 ~6\17 2
1.5.B10. a) f(2)=[6(63(26)1)8] :[6626] S
6
32 (3% 16 38,376 ‘% 6
6) f(6)= - = =(37%) 16 =3°=729.
(3 3)16 32
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1.5.B11. a) f(44)=7"=(7%", g(33)=8%=(8*)""; h(22)=9"=(9)"".

Taxk uro f(44)>g(33)>h(22);

6) (60)=5"=(5%"%; g(45)=7"=(7*)"*; h(30)=3*’=(3%"*, TaK uro

f(60)>g(45)>£(30).

1.5.B12. a) f(160)=5""=25%<27%0=3=0(240). f(160)<g(240);

6) f(270)=5"""=(125)""<(1024)""=4""=g(450). f(270)<g(450).
Yposens C.

1.5.C01. a) f(%j—g(éj—g@) =J11-33-27<0;

0) .f@j—g(éj—g@):W—%/Z—16<0.

14
3

14 14
3 12 333
1.5.C02. a) [1/\/2%] —[52 7} —[514] -

V(B[]
(45 (]

1.5.C03. a) A7)+ (=17)=Gy+G7Y=3"+3 172 2=(f(17)+f(~-17))*-2=a"-2;
6) FLA+HE(24)=(T* (T2 =(TH-T+2=(f(24)-f(-24))*+2=a+2.

xty o xey
15.C04.2) 4613-6=46 2 .62 3.0 _ 405132,
-y
62 b
.X+y
Xty o x-y 32 a
6)23-53=2:32 32 —52_—2gh-52.
32 b
a b b ~na—b a-b
15.005.0) 2442 _ 5 2Q7d) 2w
2¢-2-2 20297t —2) 2077 -2

27 +4=—7-2"+14; 82" *=10; 2* =1 % ;
6 1 +3.7° 77" +3) 5. T30 7042, 7=
79470 7A@ty
1.5.C06. a) f(~1)+f(-2)+f(-3)+. +f(-n)+. =L L 1L 1 1
6

1
-6 _1.
LS
6
6) f(-1)-f-2)+(-3)+..+ D) e+ =L oL U Ly
5 5 5 5"
1
__ 5




1.5.C07. a) f(3)+(6)+£(9)+...+f(3n)+...=0,4’+0,4°+0,47+. . +0,4™+. . =
_ 0,4 0,064 8

1-0,4 0,936 117

6) f(2)+H(4)+H(6)+...+f(2n)+...=0,3%+0,3*+0,3%+.. . +0,3%"+.. =

_ 03 009 9

C1-(0,3%  1-0,09 91

1.5.C08. a) f(1)+f(3)+f(5)+... H(2n—1)+...=0,3+0,3°+0,3%+.. 40,37 '+.. =
_ 03 03 30

1-0,3 0,91 91

6) f(1)+H(4)+(7)+.. H(3n-2)+...=0,2+0,2*+0,27+.. +0,2°" %+ . =

_ 02 02 25

C1-0,2° 0,992 124

1.5.C09. a) f(—1)—f(-3)+(-5)+.. +HD)"f(-2n+1)+...=

1 1
1 1 1 n—1 1 g g 3
=———t—+..+(-1 +..= =—===—;
303 3 D 32! (-1} 10 10
9) 9
6) f(=3)—f(=7)+f(=11)+.. +(1)"f(—4n+1)+...=
1 1
1 1.1 L __ 8 _8_2
PR +..+ (=D = ) 1717
16) 16
3 3
5 2
ERE R R 33,3, .2, I1
1.5.C10.a) 52.52 .52 . .52 . =52 2 2 2 = (5) 2=52=5"=125
303
71 7
33 3 3 EINE NE RN By R |
6) 4747 47 . 4T . =) T T T = (4) T=47=42=)
B +3M)3F+37) (3 -3)(3"-37)
15.C11. a) f0)fly -g()g(y)= ( o) -
16 16
2.3 4T 1343 15
= »_. = —. X— =—
16 2 4 2 S 2
(4" +47)(4 +477) (4 —47)4 —47)
6) T0OR(y)-g(x)e(y)= - ( -
36 36
AT T T AT T 1
36
R A W e R I
= =—. ——. f(x—y)=3.
18 3 [ 6 ] 3 SG=y)
22y%+5 5 5 1

1
2+ =

15.C12.0) 3 77 =3 17 93107 _g.3%1 9. (W3)” 59



1

15x% 11 11 T\ 22y°+5 15x% 11
2 2 X 2 2
2 ¥ —p ¢ :8-[5 2“] <8 Takuro 3 ' >2 5 | janaBcex X my;

1

8y2+3 2+i s 9x2 -4 3,i 1 —
6) 3% =3 ¥ =9.#27)" >9,a2% =2 —8‘(3]‘ <8

16
ﬁ 9x% -4
Takuro 3 47 2 3 , NI BCEX X U Y.
Yposens D.
61 61 61 60 415 15
15001, a) L6 _ 6" _ 6" 3" 33" _3.6H" 36"

g(76) 4% 252 2T 2.0% 2.2 2.(64)°
tak 4ro f(61)>g(76);
£(33) 63 63 33 3.3 3.9

0) 4~ = =—="="—"_—="—>1, 1tak uto f(33)>g(41).

) g(41) 44 282 949 T 5 948 T 5 gl6 ( ) g( )
1.5.D02. ) (5-5%)5*+(5-5"2)-5"=25-5"-10-5"+5>"+25-5"-10-5*+5 ¥=
=15(544+5 )57 45 =15 54545 ) (57145 )=
=7545-(1+H(5™+5 %)% 2)=75+5-(25-3)=185;
6) (4+ZZX)2,2—x+(4+2—2>()2.2x:16.2—x+8.2x+23x+16_2x+8,2—x+2—3x:
=24(24+2 )27 42 F=24-44+(2° 2 ) (2142 )=
=96+4-((2*+27*)=3)=96+4(16-3)=148.

1.5.D03. a) f(x)= 3 X—1 Z—ZSX(GTHGJXH_S‘@U |
[(5] ] 251[1_@7 |

PR GHIRCRERR
=L
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3145l 2 311, 511 2 311 511 2 511 3l 2
TaKqTOf(H)f(11):(511_311 |5z = SIl_3il | | 3l _5ht =0
2
2x 2 X
LEREE
7V 2 2 2
6) f(x)= (7) -1| - .
2 . 7 "‘

4 1

2

{ A
SRR SelS)
@[ 2@] | 2x+7]_
AEE-E) )T

2‘4+7'4 24+74 {24+74] {24+74J2_0

I\)\\]

Tak uro f(—4)— f(4) P 24 P 70 27
3
/-9 (\ﬁ) +27 6
1.5.D04. a) O603Ha‘{I/IM — | =t,rorma f(x)= -——-9=
14 1-3i+9 -3 (+F)

(\/— )i +3)- (N +3) 1 =31 +9) B . _[iJX
((-3i +9)i-3) —6V1-9= (43 -6vr-9=1=| =]
7 5

Tax 4to f[—ij>f 7 , TaK Kak —ﬂ<—7,a —<1;
5 9 5 9 14

2V -9 (\ﬁ )3 +27 ¢
6) O6o3HaYNM (fj =t , toraa f(x)= . + —-9=
7 (=3r+9  i+3 ( \/;)

_ (=33 (=33 +9) oo (\/;—3)2+6\/;—9:t:(gjx.
7

(z+3x/—+9)(\/—+3)
Taxk uro f[—lj>f[—gj, TaK Kak —l<—g ,a 2 <1.
12 7 12 7 7

X

1.5.D05. a) O6o3HaUNM [%)2 =t , Torja:
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x 235 +1+1)

f(x)=32 (7 -1): +5.22 =

-1+ (W41
3x x
_ 3232 (=) +1+ D2 +2)
352-(F2 +1+1)

+5.22 =32 -1)+5-22 =

=3[[§j —1]+5.22—2X—3x+5~25. f(4)=16-81+5-4=—45;

s 3x

5 X L&X (42
6) OG03HAYNM [%)2 =t ,Torma: f(x)=52 (£ -1): 25 +1+n)

52 (Wi +17 +(E-1)?)

—4.22 =

3x
52 (=D +t+1)- 52 2:(t+1)
2.5 (P +1+1)

—4.22 =57 (2 -1)-4.22 =

=5 [@j - 1] —4.22 =2 —5" —4.22. f(2)=4-25-4-2=29.

32—52][32+52] 54-34[34+54J x
34
x x ' roox i sV
32(3X+54] 32 452 54_[34_54}
Ry X X X X X X 2
(3 ][34+54] 54.3 [34+54J [32+52] (34+54]
- X X X X )2 - x X X ’
32 54[3X+54J(32 52}(34 54} [3"4_54][34_54}
f(8)=

@*+5* 1156 289
(3 +5%)(3°—5%)  —6586-16 ~ 26344°
[92—22J[92+22J 24~94[24—94J -
94
6) f(X): x x ’ X x ' X x x 2
92[9»‘_24] 92 +22 24.{944_24}

2
[94 J[94+24J(92+22J 24.9 [ 94] —(94—24]
92~24(9* ]{9%22

1.5.D06. a) f(x)= [

i
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f4)- -©0-2»* _ 49 _ 1 _ 71
(9*=2)9+2)  11-6559  11-937 10307

1.5.D07. a) B(1)-LQ)+HEG)+.. +D)'Pn)+.. .=

0,)° 0,001 1

1-(=0,1* 1,001 1001

6) L(HQRHEB)+.. A1) +...=(0,2)+H0,2)+(0,2)%+...+(0,2)*™+.. =

0.2 _004_1

1-(+0,2)> 0,96 24’
1.5.D08. a) £(-1)+(2)+(=3)+...+(n)+..=

2
S
2 4 2n - —
=[lj A1 +...+(lj f=) 16 1.
4 4 4 1y 15 15
TS

6) P D)L 2)H(3)+.. .+ F(=n)+...=

e -

1y 2828
1‘(‘5) 27
1.5.D09.

a) 5754255 -25%- 55 =(5-5Y) +2- 5 V451V (5%-5%)=9+2-125+125-3=634;
6) 32x+32}*+9x.3_17_,’_9)/.3x:32x+32y+32x+y+3x+2y:32x+32}7+32+x+32+y=
=3743249(3%4+3")=(3"+3)-2:3""+90=10"-2-3*+90=190-18=172.

=(0,1>~(0,1)*+(0,1)°+...H=1)"'(0,1)’™+...=

1.5.D10. a) O603Ha4UNM (%) =t ,Torma

f(X):(StZ+11t—8+t+11j;(51_4+ij=

t+1 t+1

(56 +161° +41+3 [ t+1 ]_(t+3)(5t2+t+1)_t+3_
t+1 502 +1+1 (512 +1+1)
X 2
=[zj +3;f(72)=(zj +3=£+3=151;
7 2 4 4
0) [ij :t,Torz[af(x)=[2t2+t+2+ﬂj:(2t—7+ij:
2 t+4 t+4
2 x
_ Qi3 d) +2t+3)(t+4):t+4:(éj v fC)=21r4=42
(2t" +t+3) 2 5 5
1.5.D11.

114 114
3228Jﬁ (324ﬁ) 9‘/ﬁ

— - VIT |, 5342410
2342@ (23m)114 (8\%)“4 >

>1, Tak uro 3*%
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115 115
323046 (SZﬁ) g

_ _ 23076 345I
0) i (236)”5 = (8ﬁ)”5 >1, TaK 410 3 >2
NG
1.5.D12. a) Hano cpaBHUTH = ¢ 1. Bo3Benem B kBazpar.
NG

Ng) V3 2
7 7 1 7 1 1 V3 NG
ST:[E) W<(5] ~5(T<2~5:1.3Haqm, V77 <5

5
0) Hamo cpaBHHTH = ¢ 1. Bo3Benem B kBajapar.
ﬁ

5 V5
5 5 1
F:[gj 3IJ 1>1 3HauuT, \/_ \/_

§ 6. Jlorapudmuyeckue BbIpaxeHUst
YpoBens A.

16.A01.a) (8% )3 ~(¥5)' =5 6) (6" )S ~(%5) =3.

1.6.A02. a) 10g636+log232—2+5—7' 0) 10g525+ log;27=2+3=5.

1.6.A03. a) logy;,81+ 10g279—7 log33+f log33—i + i =2;

6) log 68+ log 632=log(8- 32) log16256 =2.

1.6.A04. a) log;54— log;2= log; % =1log;27=3; 0) log,24— log,6= log, %4 =

= logy4=2.
1
1.6.A05. a) ( logs )log5 3 _ 510g3 S-logs3 _ 510g35 logs 5 51 5;

6) (4l°g73)'°g‘ - (4‘og47)‘°g73 — ()= =3

1.6.A06.

a) 108999+ 108991 1= 10gog(9-11)=1; 6) log;,3+ log;,4= log;,(3-4)=log;,12=1.
Yposens B

1.6.B01.

a) \/log164+log1624 log,, 6 = log16 =/log, 16 =1;

0) \/10g432+10g414 log,7 = log4 =,/log, 64 =3

1.6.B02. a) logslog;81= 10g164=l 10g44=7 ; 0) logy7log,64= log273=% .

1.6.B03. a) 10g46 +10g5 +log3f—3 —2-2=—T7;
1

0) logs— —lo —+lo f——4+273;5.

) logs 31 g4 16 25} 3
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1.6.B04. a) log,5126— log,s7= log; % = logs18=1;

0) log;5120— log;58= log;s % =log;s15=1.
1.6.B05. a) logyg4tg45°+ log | cos45°=logyp41+ log 0+% = % ;

1
| ===

2 5\/5
V3 1

6) logyposctgd5°+ log 5 cos30°= logygo31+ log 5 73 =0+% = 5
4 4

1.6.B06. 2) /77875 4 6P2 4 lm 1S _ 510118 =5,

6) \/9°E 2 4800 sl D614l =7,
1.6.B07.
a) log;81+ log, 16+ logs36=4+2+2=8; 6) log;27— log,64+ logs25=3-6+2=—1.

1 5 1 7
1.6.B08. 2) log, 5(9V3) = g1ogﬁ(«/§)5 =5 0) log, 5(8v2) = g1ogﬁ(\/5)7 =5

4
1.6.B09. a) 92—10g3 5 _ 34—210g3 5 — 34—log3 25 _ 3 _ ﬁ _ 3£
32 25 7257
6) g3 loga3 _ p6-2logy3 _ 126 _ ﬁ _ 71.
2le® 9 9

logg2 [ | foes* 2logg 2 c-logs8 _ glogg 4 logs ¢ 1 7
L6.BI0.a) 64507 - 2| =ghn st ghmt s g 23

logs 8 1
6) 64bos3 _ l ’ _ g2logs3 _ 5-logs8 =8logs9_51"g5§ =9_l=81_
5 8 8
210g5 25 22 22 3logz 16 34 34 s
1.6.B11.3)W:W:7:2,6 W:W:?:?’ =27.

1.6.B12. a) /25056 —gles32 _ [s2loes6 _glossd2 _ 3637 — 3,

6) {1/4910g75 _310g39 _ (1/4910g4g 25 _3log39 — 4&25_9 p % =9,
Yposens C.

log;; 2 5] lo;
1.6.01. ) (V1) 46" < (VIT) ™7 4 6o 5121 = 126,

6) (x/ﬁ)k’g“’49 +10°50 ! = (\/ﬁ)k’gw +10°80121 = 74121 =128,

sin—

5

1.6.C02. a) log . (2%cos§j+log Con sing =
sm?
=log ,,. (ZCOSESiHE%] =log ,, [sinEQ/gj =
sin? 5 5 Si"? 5

3=l =l —;

" 3log, sin%

=1+log 2n3/§=1+%10g_
sm? St



sin— sin—
13 13

o 2
6) log ., [2%cosgj+log_ o sin%zlog_ 2 [sin1§~73]=

=1+§10g 2n7:1+;:1+£.

i .27
13 3log, sin—
g7 13

1
Tog 3 1
0. .a) lo 0o - =log, —— 30 —1— =-24;
1.6.C03. a) log, log,s5-9"%> =log, ——3°"&° =1-25=-24
2 32
: 1
0) log, log,,3-16"%" =log, = —4?"8% =1-25 =24,
3 33
logi45 1

1.6.C04. a) 32°0%% _3p 5 _3ploens T

3-log a7 log, 47 1
6) 64w oy v g5 gL
47

1.6.C05. a) —logslogy X/3/9 = — log;é =4;
6) —logslogg Y48 =—log, 6174 =log,64=3.

1.6.C06. ) log;12+log,12 1

= + =log,, 4+log,3 =1log,,12 =1,
log;12-log, 12 log,12  logy12 o127 08 g2

log,18+log,18 1 N 1

= =log,s9+log, 2 =1log,18=1.
log,18-log, 18 log, 18  log,18  ois” 0818~ = 08

10g35+2]ogl4 2o 1
1.6.C07.2) 9 R R ‘594:25.%:1%;
log25+4logi3 log25+lagl3 o 5 o 25
Ga T et B T

l+lo 7
1.6.C08. a) 250m02+es V7 953" " 45 795,

l+log49 6 l-¢-log49

1
6) doioesi3om B _ggat¢ _ 4ga 08 _ 4ga gl s L [7 6.2 647,

log; 6 log,18

1.6.C09. a) =log3 6—log,18-log, 2 =

logs3  log,3
=(I+logs2~(2+log:2)log;2=1;
5) log; 63 log, 21 _ log, 63

log; 21=
log,3 log, 3 log,3 )

=log, 7-(2+log, 7)—(1+10g37)2=210g37+log§7—1—210g37—10g§ =1.

1.6.C10. a) log, Yab = %loga ab = %(l+loga b)= é(1+z9) =5

1 a 1 1
6) log, 3~ =—log, =~ =—(1-log,b) =~ (1+11) = 4.
) log, 3 =7 log, =< (1-log,b) == (1+1D)
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1.6.C11. a) Zloglé—3log835:logl3—16—10g235:10g236—10g235>O, TaK 4TO
2 2

2log, l>3log835;
56

0) 2log, é—Slog32 26 =log, ZLS_lOgZ 26 =log,25-10g,26<0, Tak  dTO
2 2

2log, l<51og;2 26.
33 ‘

1
1.6.C12. ) 4937780 _ ygioeysvioey s _ gquoents _ gguen s _ 354

1
—logg 16+4logg 42

6) 364 _ 36log6 2+logg2 _ 361°€b 4 _ 361°€35 16 _ 16.
Yposens D.

1.6.D01. a) 2log, ﬁﬂogz(lﬂk/ﬁ) =2log, ﬁJrlogz(\/ng\/g)z =
+ +

=2log,32-2log,(+/5 +/6)+2log,(~/5 +~/6) = 10;
6) 210g3L+1og3(13+2\/E) =2log, 9—2log,(\/7 +/6)+

J7+46
+1og; (N7 ++/6)% = 2:2—2l0g,(\7 +/6)+2log, (N7 +/6) = 4.

2
log,320  log,2° +log, 5 6log) 2+ oes7
1.6.D02. a) log;(320=—81°=" _ 987 £0  _ &1 _
log,70  log,7+log,2+log,5 1+log, 2+ 1
logs 7
1
_ v eab+1
1+b+l a+ab+1’
a
log; 576 log; 2® +log, 3 610g52+1 . 5
6) logy576= 83270 - 10852 *708s - 0g;5 _
logs30" logs5+logs2+logs3 1+1og, 2 + 1
’ log, 5
2
_ v eab+2
1+b+l a+ab+1
a
log,153 log, 4
1.6.D03. a) 1083133 108,459 _ 100 01 10g:17)( logs3+ logs17)( logs 17+

logs, 3 log,; 3
+logz27)logs17=2log? 3+3log, 17 +log2 17 —log3 17 -3log,17 = 2;
6 log,176 log,352

=(log,16+log,11)(log,2+log,11)—
log,,2  log, 2
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—(log,11+log,32)log, 11=4log3 2 +5log, 11+logi 11—logZ11-5log, 11= 4.

log; 9
1.6.D04. a) (3715% +4)™7" = 9.5+ 4)e ™ = gglen’ —g);

logg 7

6) (32+10g3 S _9) — (9 .5 _9)log36 49 _ 36]0g3() 49 _ 49.

1.6.D05. a) (21-27"%" ) log, /3 -log, 125 = (21-4-5)log, I3 - log, 125 =
= (%logs 3)(310g3 5)=1

6) (22—5”‘%’5“)1og2ﬂ§~1og3 16 = (22—5-4)-%10g23-410g32 -2

log;3 3 log;; 13 logz11
13log“ 3 1 llog3 13 3lug13ll 1310g13ll 11 log); 3 .3log3 13

1.6.D06.2) - = =

3log311 1 llcg” 3 .3log11 13 13lcg3 11 1 llog|33 .310g11 13

1 1 1
3log1311 ‘1310g 13 '1110g313

1
1 1 [
13lug“3 '1110g313 .3log1311

logjg 5 logj719  logs17
I 5 ! 19 £l 17 I 17 I 5 I 19
19 0g17 17 0g5 ,5°g19 19 0219 .17 0817 .5 0gs

1910g5 17 .17log|9 5. 510g|7 19 1910g5 17, 17log|9 5, 510g|7 19 =

1 1 1
510g|917 .1910g|75 .1710g5 19

=1.

1 1 1
19log175 .17lcg519 .510g|917

1.6.D07. a) 61g(4-2 /3 )—12lg( 3 —1)=6lg(4-2 /3 )-61g(4-2 /3 )=0;
6) Slg(4+2 /3 )-101g( /3 +1)=5lg(4+2 /3 )-51g(/3 +1)>=51g(4+2 /3 )
—5lg(4+2+/3 )=0.

1.6.D08. a) (1-log;15)(1-logs15)= 10g3%~log5% =log, élog5 % =log;5-logs3=1;

4 9 1 1
0) (1-log436)(1-loge36)=log, e log, o =log, glog9 g log,9-logyd=1.

log,14 log,7

1.6.D09. a) = (logy2+log,7)(log,4+log,7)—(log,7+log,8)log, 7=

log,s2 logss2
=log,2-log,4+3log,7+ log? 7 —log3 7 —3log, 7=log,2-log,4=2;
log,6 log;2
log,i3 logs,3
—(log;27+log;2)log;2=(1+log;2)(log;2+2)—(log;2+3)log;2=3log;2+
+log; 2 +2—log3 2 —3log;2=2.
log,42-log,42  (I1+log, 7)(1+log,6)
logg 7+1log, 6+2 - log, 7+1log, 6+2 -

0) = (logs2+log;3)(logs2+log;9)—

1.6.D10. a)
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_ 1+log,6-log,7+log,7+log,6 2+log,7+log,6
- log, 7 +1log, 6+2 72+10g67+10g76
log; 24-logg 24 (1+log; 8)(1+1logg3)

log,8+logs3+2  log,8+logg3+2

=1;

_ I+log;8-logg3+log;8-logg3  2+log;8+logg3
2+log,8+logg3 2+1log,8+1ogg 3
1 1 1
+ + =
I+log,11+log,13 1+log,;2+log, 13 1+log;;2+log;;11
1 1 1
log,(11-13-2) log,;(11-2-13) log;(13-2-11)
=log)gs2+10g)861 11108286 13=l0gnse(2:11-13)=1;
1 1 1
+ + =
1+log,5+logy13 1+logs3+1logs13 1+log;;3+logs5
1 1 1
log;(3-5-13) logs(5-3-13) log;(13-3-5)
=10g(3A5A13)3+10g(3‘5.13)5+10g(35,13)13=10g(3,5.13)(3'5' 13)=1 .
1 1 1
1.6.D12. a + + =log o2 +log o3 +log o1 7=
) log, 102 log,102 " log, 102 o102 081027708102

=10g102(2'3' 17):lOg102 102=1 5

log;2-log;73-log,17= IOL3127 -log,17 =log,;2-log,17 =1, TaK 9TO

083
1 1 1

+ +
log,102 log;102 log;;102

1 1 1
0) + +
log;231 log,231 log,, 231

log

log;3-log;;7-log;11=1og, 3-% =log,3-log, 7 =1, Tak 4ro
0

811

1.

1.6.D11. a)

=log;2-log;3-log,17=1;

= logy3;3+logys  7+logys 11=logys (3-7-11)=1;

1 . 1 . 1
log, 231 log,231 log,,231

I'naBa 2. YpaBHeHuUsI U CHCTeMbl YPaBHEHMIA
§ 1. Leable ajiredpanyeckue ypaBHeHHsI

= log;3-log;17-logz11=1.

YpogeHb A.
2.1.A01.

sx-820  [sx-8<0 [x23  |x<t .
a) |5x—8=9x; ~,u - ;40 5 ,H 5 ;TOecTh X=— ;
Sx-8=9x S5x—-8=-9x 3 14

x=-2 r=l

14

x>3 x<3

2x-3>0 2x-3<0 =5 =5
6) 2x-3=4x: | it 12wl %iroeemx=t
2x—-3=4x 2x—-3=-4x 3 1 2

X=—-—— Xx=—

2 2
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2.1.A02.
a) (4+x)’=(4+x)(17x+2); (4+x)(4+x—17x-2)=0; (4+x)(2—16x)=0; x=4 1 x= % ;

6) (2+%)*=(2+x)(55x—4); (2+X)(2+x-55x+4)=0; (2+X)(6-54x)=0; x=—2 1 X=% .

2.1.A03. a) (x*+3x-23)’=(4x-3)’; x*+3x-23=4x-3; x*—x—20=0; x=4 1 x=5;
6) (xX*+8x+7)’=(2x—1); X*+8x+7=2x—1; X*+6x+8=0; x=2 1t x=—4.

2, = =3x-10 =3x-10
21.A04,2) | 2¥ T =40 107 S ;
3x-y=10 2x°+x(3x—-10)=40 |5x"—-10x-40=0
y=3x-10 x=4 x=-2
; u ;
¥ -2x-8=0 |y=2 |y=-16
5) 3x+xy=35 |y=2x-30 y=2x-30 x=-1 x=17
; ; ; u
2x—y=30 3% +x(2x-30)=35 " |x¥*—6x-7=0 |(y=-32 |y=-16
2 2
-y=6 = = -
2.1A05.0) {F V7O =2 0N 2, L ‘/5;
+y==2 |y=—4 |y=—4 y=—4
6) x2+y:7. xZ:(). x:\/gn x:—x/g
x2_y:5’ y:l ’ y:] y:] '
=4
—x+2y=9 (¥—x=12 [x?-x-12=0 [x=-3 |¥
21A06.2) | o 0ol e manla=0, wi 13
x*=2y=3 |-x+2y=9 |-x+2y=9 y=3 y==

5) —x+3y=4 Xr—x=2 x*-x-2=0 {x:—l {x:2
5 5 5 H .
X-3y=-2" |x-3y==2 y:%(x2+2) y=1 y=2

Yposens B.
o5 1Y (L5 1Y
X +§x—§ X +ix+a
2.1.B01. a) = 5
27 64

(55 A1) 1f{, 5 A 1 5.1 1, 5 1
—| Xt —=x=— == Xt —xt— |, X+ —X—— ==X+ —x+—]
3 327 32) 4 247 24) 37 967 96 47 96 96

32x%+5x—1=24x>+5x+1; 8x°=2; x’=

3

1 1y 3 1Y

2 2

[ [ JRE— +7

6(x32x96] (x64x64).121 1Y 1, 3 1)
) 8 - 27 o TR 06T T e

96x3x—1=64x>-3x+1; 32x=2; xéi x= J_ri )

25x% +2x—y=x" -1 {y=2x+1 {y=2x+1

P (x?=25)=0"

2.1.B02. a) { IR

2x—-y=-1
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x=0 x=5 5
WA WA
y=1 y=11 y=

5) 16x° +4x—y=x" - =4x+2 y=4x+2
4x—y==-2 16x2=2=x —2 X (x -16) = 0

x=0 X =
WA
y=2 —18 y=
X +3y° —49 x? —25 x=5 x=-5
y=2

s

2.1.B03. a) {

x*-3y° =1 » =

6) ¥ =3y’ =6 ) x? =9 {x=3n{x=—3'
¥ 43y =12 |y*=1 (y=1 y=1

2.1.B04. a) (h(x)+1)(h(x)+2)=0; h(x)=1 wnu h(x)=2;
5%x%—4x—1=1 wm 5x*—4x—1=2; 5x’—4x=0 wm 5x°—4x+1=0;

X(5%x—4)=0 mnn 5x’—4x+1=0; x=0 mwm x=§ (Bo BTOpOM cityuae D < 0);

0) (h(x) 2)(h(x)-1)=0; h(x)=2 i h(x)=1;
5%x%°-3x+2=2 wm 5x’-3x+2=1; 5x°-3x= OPIJTI/I 5x2-3x+1=0;

x(5x-3)=0 (Bo BTOpOM ciyuae /1<0); x=0 nm x=§ .

2.1.B05. a) p*(x)=16p(x); p(x)(p(x)~16)=0; p(x)=0 wmu p(x)=16;
5x—4=0 wnu 5x—4=16; x=§ Wi X=4;

6) p’(x)=17p(x); p()(P(x)+17)=0; p(x)=0 mnt p(x)=17;

6x—5=0 wn 6x—5=17; x—% I X=2.

HIm

402 = 4,2 4,2 -0
2.1.B06. ) {“y 0~{x 7 ~{x Y -{y

4 +y=0 |64y +y=0" |p(64y° +1)=0" |x=0

o x+6)2 =0 [x£-6y> | [x=-6) y=0 Y
) 2 _n’ 3.4 _n’ 3.3 _ 0 i 1’
6x"+y=0 |67y"+y=0 [y(6"y +l)—0 X = __1

6

6x+12=5 6x+12=-5
2.1.B07. a) 6x+2/=5]x|; { * * { * *

W
x>20,x<-2 —-2<x<0
x

x=-12 = 12 12
ni 11 x=12 mm x=——=;
x>0 u x<-=2 D<x<0 11

9x+18=8 Ix+18=-8
6) Olx+21=8Jx: { x + x { x+ X

x>0 u x<-=2 -2<x<0

63



18
x=-18 xX=—— 18
- WIN 17 ;x=18 wm x=——.
* —2<x<0 17

o a6 0 =-36 [x?=-36 x:Qy -4
2.1.B08. a) Sx_48 5y 12 s ? { _ 3
ry=-48 13736 oY =27

75 77
2.1.B09. a) (x’~11x+9)’=(2x+9)*; x*~11x+9=2x+9 i x’~1 1x+9=—2x-9;
x*—13x=0 x2—9x+18:0; x=0 wm x=13 unu x=3 umm x=6;

6) (x*~12x+10)*=(3x+10)* x>~12x+10=3x+10 1 x’~12x+10=3x-10;

x’—15x=0 wn x279x+20=0; x=0 wim x=15 nmu x=4 umm x=5.

2.1.B10. a) 144x*=(x>+35x)%; 12x’=x>+35x wm 12x*=x’-35x;

X(x*—12x+35)=0 mm x(x*+12x+35)=0; x=0 mm x=—5 Wi x=7 W1 X=5 Wik X=7;
6) 169x*=(x*+40x)*; 13x°=x"+40x nu 13x*=—x"—40x;

x(x2713x+40)=0 i X(x>+13x+40)=0; x=0 1 x=+5 rm x=+8.

‘x—25‘ x—25=—6x {25—x2—6x.

2.1.B11.a) — =-6; |[x—25|=6x; ;
X x—-2520 x—-25<0

25
X=— x=-5
7 WIH ; TO €CTh X=35;
{x <25

x>25 -

4x-7 4x-7=-5 4x-7=5
0) m:—5;|4x77|——5x; * Yo x;

X 4x-72>20 4x-7<0
x:Z x=-7

9 wm 7 ;TO €CTh X=—7.

7 x<—
x>— 4

2.1.B12. a) (4x*+3x—10)’=9x"; 4x*+3x—10=3x> 1 4x°+3x~10=—3x";

x*+3x—10=0 mwin 7x*+3x—10=0; x=5 mwu x=2 Wik x=1 win x——g A

6) (3x—4x—11)’=4x* 3x*-4x-12=2x> wm 3x’—4x—12=2x%

x*~4x-12=0 unm 5x2—4x—12:0; X=—2 WU X=6 WIH X=2 WIn x;g .
Yposens C.

2.1.C01. 2) (x* +18x+45)° . (5x* + 75x—24)2 _ (x* +205x+51)2 :

(XH3)2(x+15)H(x+3)2(5x—-8)*=(x+3)*(x+17)%;
(x+3)2(26x*—50x+289-x—34x-289)=0; (x + 3)*(25x — 84x) =0

=3 wmm x=0 wm x = §—4 ;
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(x* +25x+24)° . (3x7 =7x-10)* (x> +27x+26)"
3 3 3 ’

(XH1P(xH24)*Hx+1)°(3x—=10)*=(x+1)X(x+26)*;

(x+1)A(10x*~12x+676-x"—52x—676)=0

0)

(x+1)2(9x*—64x)=0; x=—1 mm x=0 i x= 64 =7 1 .
9 9

2.1.C02.

a) (x*+5x+1)4+2x>+10x=1; (x*+5%)*+H4(x*+5x)+1=1; (x*+5X)(x*+5x+4)=0;
X(x+5)(x+1)(x+4)=0; x=5 wm x=4 wu x=—1 wu x=0;

6) (x*+6x+1)+3x%+18x=1; (X*+6X)*+5(x>+6x)+1=1; (x*+6X)(x*+6x+5)=0;
X(x+6)(x+1)(x+5)=0; x=—6 nnu x=35 wiu x=—1 wnu x=0.

8+y2 8+y2
1637 +3x—p* =x*+8 |x=""2- =
2.1.C03. a) {3x_y2_8 ; i 3 L, 32 ;
16x°+8=x"+8 |[x" —16x" =0
y?=3x-8 {x=4 {x=4
; u ;
¥(2-16)=0 =2 (y=-2
25x% +5x—y* =x*+16 [y* =5x-16 ¥1(x*=25)=0
a ; ; ;
5x—y* =16 25x° +16=x*+16 |y =5x-16
x=5 x=5
U .
y=3 |y=-3
x-3
2.1.C04. a) {(x_3)4(y_5)5=1‘ y‘5:1 .{x_y_z e
[ VE IO S T -9’ =1 y=6]
( )’ (y-5) (x—3)4(y—5)5:1
-1
6){(x—5)4(y—1)5—1 = {x=y+4 {x:()
N ) ) .
5 (p=D =1 “y-1° =1 |y=2
=57 =D"=1" | syt p_1y =1 - =1 (¥

P >

24325 2x%+5x==2 [2x2+5x+2=0
2.1.C05.a){x +y y X +35x . X" +35x+ .

Yy =55x" Y =5-x

s s

P =xl2

=)}
—
—- =
=
2
+
g
w |l
[
|
L
N
PR N

37 +1lx=-8 [3x* +11x+8=0
y3 2.2
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2_y-1)(x-2)= —2-0 a2
2.1.C06. 2) {Gx y=1hx-2) 0;{)‘ - {y 3211

¥ +2y7 =6 X +2y" =6 X 4+2y7 =6
x=2 y=3x*-11 x=2
2 HIIN 4 N , TaK KaK X H y - EabIC YHCiia, TO
y =1 18x* —131x* +236=0 y=1
x=2 x=-2
Ui HIIN .
y=-1 y=1
QX +y=3)x-1)=0 [x-1=0 y=3-2x"
0) AR ) WA ;
¥ -2y*=-1 x°=2y"=-1 xr -2yt =-1
x=1 y:3—2x2 x=1 x=1 x=-1
2 501058 4 ) , TAK 4TO WIN NIn .
y =1 —8x* +25x*-17=0 y=1 y=-1 y=1
2.1.C07. a) [x*+11x+28[=|x*~14|; x*+11x+28=x"-14
X1 1x+28=14—x%; —1 1x=42 nm 2x°+11x+14=0;
42 1143 42 7
X=—— WU X= ; X=—— WM X=2 WA X— — ;
11 4 11 2
6) [x—11x+24[=[x*-12]; x>~11x+24=12—x" i x’—1 1x+24=x"-12;
+
11x=36 wm 2x°—1 1x+12=0; x=3i I X= 15 ;x=3i WU X=4 Win x=é .
11 4 11 2
3% = x—y=-1 =x+1
21.008.0) (¥ TV ST I e ;
y—x=1 X +xy+y =91 |x"+x"+x+x"+2x+1=91

y=x+1 x=-6 x=5
5 ; 150 051 ;
3x*+3x-90=0 [(y=-5 y=6

6) {y3—x3—65;{y—x:5 ‘{y:x+5

x—y=-5 y2+xy+x2=13’ X2 +10x+25+x2 +5x+x> =13~

y=x+5 x=-1 x=-4
; Wi .
3t +15x+12=0" |y=4 y=1
2.1.C09. a) h(h(x))=76; h(5x*—x)=76; 5-(5x*—x)*~(5x*—X)-76=0;

(5x*—x)=4 wn (5X27X):~—152 ; 5x°—x—4=0 5){24(-*-1-5(3 =0;

x=1 uaun XL% (Bo BTOpOM cirydae J1<0);

6) h(h(x))=33; h(4x*—x)=33; 4(4x*—x)*~(4x*—x)-33=0;
(4x*—x)=3 umm 4x’—x=— I 4% x-3=0 wm 4x*—x+ 11 =0;
4 4

x=1 unu x=7% (Bo BTOpOM Cityuae J1<0).
2.1.C10. a) p(p(x*))=p(3x*—2)=3(3x’—2)—2=—14x; 9x’+14x—8=0; x=—2 un x=g ;
6) p(p(x))=p(2x*=3)=2(2x*-3)-3=-9x; 4x*+9x—9=0; x=3 umn x=% )
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2.1.C11. ) [5x—24[=x’+2x+6; {

x> =3x+30=0

24 uiu 24
Xz — x<—
5

B niepBoM ciydae JI<0, Tak 4ro

5x—24=x"+2x+6 24-5x=x"+2x+6
NiIn N

5x—-24>0

¥ +7x-18=0

s

5x-24<0

u x=2

; Xx=9 wim x=2;

6) 3x—19|=x"—x+4; {

x<—

3x-19=x—x+4 {19—3x:x2—x+4
HniIn N

3x-192>0 3x-19<0
¥ —4x+23=0 ¥ +2x-15=0
19 i 19 ’
xX=>— x<—
3 3
x=-5 u x=3
B niepBoM ciydae JI<0, Tak 4ro 19

x<—

2.1.C12. a) 4/5x+8|-25x’=80x+64;

20x+32 —25x% = 80x + 64 - —20x—32-25x =80x+64
5x+8=>0 5x-8<0
4 8 ,
X=—— u x=—— 25x°+100x+96 =0
5 S unmnm 5
8
x>_§ XS*g
5
8 4 12 8
X=—— U X=— =—— u x=
5 5 5 5
HIIN ]
x2—— x<——
5

6) 2/4x+9-16x>=72x+81;
{8x+18—16x2 =72x+81
1501058

4x+9>0
16x> +64x+63=0

—8x—18-16x" =72x+81
4x+9<0 y

16x2 +80x+99=0

9 himise 9 5
xXz—— x<——
4 4
9 7 9 11
X=——, x=—— X=—— u x=—
4 4 4 4
WA
9 9
xX=—— xX<——
4 4
Yposens D.

2.1.D01. a) (8x-25)""+(2x+5)**=0; ((2x+5)?)""=(25-8x)"";
(2x+5)2=2578x; 4x2+28x=0; x=0 nim x=7;
6) (12x—49)"+(2x+7)°°=0; ((2x+7)%)*=(49-12x)*;

7

X/ — WINX=—— HWIHN X—— .
4 4 4

67



Ax*+28x+49=49—12x; x(4x+40)=0; x=0 mm x=10.

2.1.D02. a) [x*+5x—14|=5x—x"+14; [x*+5x—14|=—(x*+5x—14); x*+5x—14<0;
(x+7)(x=2)<0; —7<x<2; 6) [x*—2x—15[=2x—x*+15; [x*—2x—15|=(x*—2x—15);
x2—2x—15<0; (x—5)(x+3) <0; —3<x<5.

2.1.D03. a) [x*—8x|=x"—8x+24;

x2—8x=x>-8x+24 x> +8x=x>-8x+24
; AU 5
x> —8x>0 x> —8x<0
0=24 X —8x+12=0 [x=2 u x=6
5 ; WA ; ; X=2 1 x=6;
x°—8x>0 x2—8x<0 x(x—8)<0

2 2 2 2
+10x =x"+10x+18 —x"=10x=x"+10x+18
6) [x*+10x|=x’+10x+18; {x e * ; WK { N e ~ ;

x> +10x>0 K +10x<0 ’
0=18 ¥ +10x+9=0 [x=-1 u x=-9
; A ;

x> +10x>0 x2+10x<0 x(x+10)<0
2.1.D04. a) [x*+3x-28]=x"+3x-28; X*+3x-28>0; (x+7)(x—4) >0; x<-7 n x>4;
X € (—00; =7] U [4; +o0);
6) [x*—12x+32[=x"—12x+32; x>~12x+32>0; (x—4)(x—8) >0; x<4 1 x>8.
x € (—o0; 4] U [8; +o0).
2.1.D05. a) (x*+8x+10)—4x*-32x=37; (x*+8x)*+16(x*+8x)+63=0;
XP+8X=—9 W X>+8x=7; X>+8x+9=0 i x>+8x+7=0; x=4 +7 wm x=1 wm x=T7,
6) (x*—6x+4)*2x*+12x=32; (x*—6X)*+6(x*—6x)—16=0;
X*—6x=8 wm X276X=2; X*—6x+8=0 mwn X276X72=0; x=2 Wi x=4 i x=3 /11 .
(x+y)2—7(x+y):8 .{x+y:8 u x+y=-1
(x=2y)* +8(x=2y) =16 ’

x+y=8 x+y=-1 x=4 x=-2
WIH ; WIx ;
x—2y=-4 x=2y=—4" |y=4 y=1
{(x+y) +4(x+y)=5 _{x+y:1 u xt+y=-5
(=)’ +6(x=y)=-9

x+y=1 x+y=-5 [x=-1 x=-4
WA A HIIN 3
x=y=-3 x—y==3"|y=2
3|yl=2 +x=10 =5
2.1.007.2) || ¥ IYE2 JIxl : w7
x+3|y=8 3 yl=8-x" |y\ 1’ =-1
6) {|x\+2|y|:9 {|x|+x:6 {x—3 { =3 {x:3
5 5 WA .
x=2|ylE-3"7 [2]yl=x+3" [|¥=37 (y=3 y=-3

xy—x— y——l‘{(x—l)(y—)—O {x

3 X=9 wm x=1.

2.1.D06. a){ S
xX=2y=—

x—y=-3

2.1.D08. a ){
y=

y=1
WIn ;
x=-3
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5 {x+y—xy—7, {x+y—xy—7 . {(x+y)2—2(x+y)=—l‘

xr+y? =13 ’ (x+y)2—2xy=13’ x+y—-xy="7 ’
x+y=1 x+y=1 [x=-2 x=3
5 5 HITH .
l-xy=7" |xy=-6 y=3 y=-2
2.1.D09.

a) (x>H4x+3) (x> -2x—15)’=36(x+3)%; (x+3)* (x+1)*+H(x+3)* (x=5)*=36(x+3)%;
(x+3)% ((x+1)+(x=5)=36)=0; (x+3)* (2x’—8x—10)=0; x=—3 mmm x=5 mm x = —1;
6) (xX*+x—20)+(x*+8x+15)=25(x+5)% (x+5)*(x—4)+Hx+5)*(x+3)’=25(x+5);
(x+5)2(2x*-2x)=0; x=—5 i x=0 mmm x=1.

2.1.J110. a) (x*+3x—4)H(x*+2x-3) =(x+x-2)+x—1);

(HY (1) H(xH3) P (x=1)P=(x42)” (x= 1P+t 1) (x-1)%;

(x=DP((x+H4)H(x+3)—(x+2)*—(x+1)?)=0; (x—1)*(8x+20)=0, x=1 mm x—-zé ;

6) (X +H4x+3)+H(XH3x+2) =(x"-1)*+(x*=x-2)%;
(XH3)2(x+1) H(x+2)2(x+ 1) =(x—=1)A(x+1)P=(x=2)2(x+1)%;

(XD ((xA3)H(xH2)—(x—1)=(x—2)")=0; (x+1)*(16x+8)=0, x=—1 nnt x——% )
2.1.J111. a) h(h(x)+1)=h(3x*+4x)=3 (3x*+4x)*+4(3x*+4x)-1=63;

3(3x%+H4x)H4(3x*H4x)-64=0; 3x*+4x=4 wm 3x2+4x;%; 3x*4x-4=0 wm

3x2+4x+% =0; Bo BTOpoM ciyyae [<0; x=—2 unu x—g ;
6) h(h(x)+1)=h(3x*+8x)=3(3x*+8x)*+8(3x*+8x)—1=50;

3(3x%+8x)+8(3x*+8x)-51=0; 3x’+8x=3 wm 3x2+8x—-%; 3x*+8x-3=0 wm

3X2+8X+% =0; Bo BTopoMm ciyuae [I<0; x=—3 wiun X=§ .

2 2 2 2
+y —4x+6y=-13 -2y +(y+3)" =0
2.1.D12.a) 4~ TV T JF=D T+ +3) :
(x=2)2=2(y+3)* =2x+y-1 |(x=2)*=2(y+3)* =2x+y-1
BepHEe ypaBHEHHE BBIMOIHSACTCS TONBKO TIPH X=2 U y=—3.
£
Toraa umwknee Oyaet Beirsinets 0-2-0=4-3—1; 0=0 Bepro. Tak 4to {x » ;
y=-
6 X+ +2x+4y=-5 . (x+1)2+(y+2)2:0. {x:—l
+1)’+(r+2)7 =x+3y+7  (x+3y+7=0 Tly=-2"
§ 2. PanuoHanbHble ypaBHEHHUS
YpoBenn A.
2
2.2.A01. a) % = —1—i ; 3[lj +4[lj+l =0;
X X X X

(lj =-1 wim (lj = L 3 x=1 unm x=3;
X X 3

69



6) = =5+

L 5x+7x-2=0; 5x*~7x+2-0; x=1 nnm x—g .
X b 5

2.2.A02. a) x >=(5+3x) 2% x=5+3X mmm x=>5-3x; x—-é WK X= 3,

6) X 2=(2-7x) % x=2-7x um x=7Tx-2; x=i WM X= 1 .
2.2.A03.

a) —10x'+x2=16; —16x’+10x—1=0; 16x°~10x+1=0; x=% o x= ;

0) 9x ' +x-—2="18; —18x>-9x—1=0; 18x*+9x+1=0; x:—é WA )r—l .

2.2.A04. a) 1-6(x—6)"'+9(x—6) 2=0, (x—6)*~6(x—6)+9=0; x—6=3; x=9;
6) 1-4(x+7) ' +4(x+7) =0, (x+7)—4(x+7)+4=0; x+7=2; x= 5.

1
1 -
+7y) == xX=
(x+77) 2 x+7y=2 5x—y=1 ‘11
2.2.A05.2) {(5x-y)"'=1; 5x—y=1 5 936x=9 ; y:z
3x-19y=—4 3x-19y=—4 |[3x-19y=—-4 319
4 4
1
x=-—
CreoBaTeNbHO, ‘1‘ .
y=z
o 1 1
+11y) ' == -2
G =T o3 (aetiy=3 |PTQ oL
6) {Gx+y) =1 ; {3x4y=1 ;{3xty=1 ;ix=3-11y; ‘1‘.
3x+17y =5 3x+17y=5 |l6y=4 3x=1-y y:Z

2.2.A06. 2) fix)=4(x+8) ', g(x)= ;{18—1 : g(0)=Ax) T.e.

A7 ;:181 ’

X+12x+20=0, x;=2, x,=10 1.e. x=10;
_ x+11
6) f)=9(x+11) ", g(x) = Sy ; fl)=g(x)

oG+ 11" =X 9v199=2 12014121
x+9

Ax+44=x+16x+64,

XH13x+22=0, x;=2, x,=11, T.6. x=2.

Yposens B.
x-2=-y-2 x=-y
—2)(y+2)"' =1 =2
2.2.B01.2) {70 S dyz-2 ; y¢—2;{y ;
3x7+2y° =20 x=-2

33 +2y7 =20 |y*=4
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x=l=y-1 x=y

-1 _ __
0) {(x_l)(y_l) _1: y=1%£0 NESET ;{y— 1.
Xx=—

2x7+3y7 =5 1
T 22432 =5 (557 =5
32
—+—=-7 Z:—7 x=-1
X
2.2.B02. a) g P45 ; 1
e N e L L)
Xy y
SR T R )
o1, % i i s
——==15 |—=-1 |y=-1
y
60

2.2.B03. a) x~x=32— 5 (x%)2-32(x*—x)+60=0; (x*~x)=2 i (x’—x)=30;

(* -
x*—x—2=0 wn X27X730=0; x=—1 nim X=2 uim Xx=35 wim x=6;
HaWOOIBIINNA KOPEHB X = 6;

6) x>—x=14— 224 s (x7X)2-14(x*—x)+24=0; X*—x=2 mm x°—x=12;
x*—x
x*x—2=0 win x>—x—12=0; x=1 wu x=2 Wik x=73 Wi x=4,
HanOOIbUINI KOPEHb X = 4.

2.2.B04. a) L —x ; —X[2+x|=8;
[24x]
—x?-2x-8=0 ¥ +2x-8=0 [x*+2x+8=0
WA ; WJIH
2+x>0 2+x<0 2+x>0

. x=2 u x=-4
; B iepBoii cucteme J[<0; ;

x<-2

(x=2)(x+4)=0
2+x<0

HauMEHbIINH KOpeHb X=4;

9
0
)|8+x|

2 2
+8x+9= + = =4+
X 3 —X|%+8|=9: {x 8x+9=0 . {x 8x-9=0 {x 47

X+8>0 x+8<0 " lx>-8

x=-9 u x=1
WIIN { ; x=4+4/7 i x= -9, HaUMEHbIIHUN KOPEHb X = —9.

x<-8
2| x—1j=5- 2x-2=5-
22805 a) 1 -2 . [x=lfES—e ]2 Y wm
[x-1| 5-x x=1#£0, 5-x=0 x=1>0
2-2x=5-x _7 x==3 7
; JX = 5 ; X=— WIH X=3;
x-1<0 3 x<1 3
x>1
6) 1 2 [3+x=2|x-2| [3+x=2x-4 3+x=4-2x
|x=2| 3+x ||x-2}0 x=2>0 x-2<0
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1
x=7 xX=—
{ WU 3 ; X=— WIH X=7.

x>2 <2
-apee =2 [@r——=1 [l [i2
2.2.B06.2) | | ; x4y 2, 8 8
L 1 1 9
x—4y x—4y:Z X—4y_z y:—ﬁ
(x=30x+D)"=2 x—3y:l -1
0)1 1 ; ¥ 30
=5 1 9
x-3y x+1:E x:—w
2
2.2.B07. ) {(x2‘3x‘10)(3x‘y)1‘0~ ;Cx—:;xi(io 0, X759,
3x=2y=6 3x-2y=6 )
5 o X +5x+6=0 [x=-2 x=-3
0) {(x *5x+6)(2x=y) :O; 2x-y#0 Ay #E2X WK Sy #2x
2x-3y=8 2r-3y=8 -4 14
TS
x=-3
14
)
2.2.B08. ) 1 _ 4 ;{4|x+2|=3—x'{4x+8=3—x -
[x+2| 3-x ||x+2[%0 x+2>0

_u

—4x-8=3-x =-1 xX= 11
; WU 3 x=—1 mwm x=——
x+2<0 x>-2 3

x<-2

W | W

, 3HAYHT, KOOPAUHATHI OOIINX TOYEK Ipadukon

fc1) =1, f[—glj:
11
3

(71;1)1/1(— gj

6) 1 4 S5-x=4[x-2| [5-x=4x-8 S5—x=-4x+8
5-x ||x=2]%0 x=2>0 x-2<0

s

|x-2]
1

= =1
* 5 u * ; =B uu x=1; f(gj =g [Ej =§, f(1)=g(1)=1, 3nauwur,
52 x<2 5 5 5 3

KOOPANHATHI OOIIMX TOYEK rpaKOB (%, gj u(l;1).
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2.2.B09. a)

Sx'—4  7-3x  [65x =57 +4x=14x"+1-3x |
2x 41 13-x [13-x#0 ’

51
;Xx=lwmx=—;
7

7x* —58x+51=0
x =13

0)

1B3x'-4 x+3 [39x"'-25+4x=21x"-2-3x
7x'-3 3-x" |3-x=%0

s

{7x2—23x+18=0_ Xx=2 u x=

x#3 Yt 23

2.2.B10.a) —— = ;
x-5 3x-9 x—=5#0

13
T 5;x=2m X=?3 , 00a KopHs He npuHamwIexaT narepsaiy (0;1);

s

l+x  7-2x {3x2—6x—9——2x2+17x—35. {5x2—23x+26—0.
x#5

x=2

x#5

5 1372 6+x {—4x2+18x+52=—x2—x+30_ {3x2—19x—22=0_ 2

S5—x  4+2x’ 5—x#0,4+2x#0 x#5,x#-2 ’ 3
nnu X = —1, 00a KOpHs He IPHHAUIEKAT HHTEepBay (4;5).
x2+3x7 x+8 {()H—8)2=(xz+3x)2 ) {x2+3x=x+8

2.2.B11. a) WA

x+8  xX43x |x+820,7+3x20  |x+8%0,x>+3x=0

{x2+3x=—x—8 {x2+2x—8:0 {x2+4x+8=0
; WA

x+8%0,x+3x 20 |x#-8x00,x=-3 x#-8,x#0,x%-3

BO BTOpoM ciydae <0, Tak 9To X=—4 1 X=2;

5 (x2-3x)° = (x+5)* [x*-3x=x+5
x"—3x  x+5

0) == ; 9x+520 ;x+520 I
x+5 x°—3x ) )
x“=3x=0 x“=3x=0
2 =3x=-x=5 [x*—4x-5=0 ¥ +4x+8=0
x+5%0 > ix# -5 WISy 8 ;
x> =3x#0 x> =3x#0 x2-3x#0

BO BTOpoM ciydae J[<0, Tak 4ro X=5 u x=—1, 3HAUNT, 3HAUEHH AaHHBIX (YHK-

Ui He paBHBI IPU BCeX X, kpome —5; —1; 0; 3; 5.

6x% =3x> +5x-2 [3x?—5x+2=0
x#0,x#-2

2
s x=1 nm x==;
3

22.B12.a) 2% _3x-1. {

xX+2 3x x¢0,x¢—2

2
6) 23 At R 120w =4+ 20x+5, [40 =520 0o g =2
x+5 4x x#0,x# -5 4

x#0,x#-5

feh-gh=2; fG]=ng:%
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Yposens C.

2 -—=9 |X29 (y=ox EER N 1
2.2.C01. a) ;‘y : "1 : o} “81: 1 T omm T g,
e —=18 529 oy y=9 y=1 y=-1
T +—=8 Y4 y=4x » 1 1 1
xy x X =— = — = ——
6) | SRR I I 163 4 wm 4
6)1)671—*:20 524 4X2 y=4x y= y=-1
2.2.C02.
2 x+2y+2y+x:2, {(x+2y)2—2(x+2y)+1—o_ {x+2y=1 .{x=—5.
Mai2pyes  WGerzn=3 T eran =37 ly=3"
1
6) X3y =2 [(3y) -2 +3y)+1=0, fx+3y=1 [x=4
7 T y(x+3y)=-1 T lyG+3y)=-17 [y=-1
YBy+x)=-1 vy
2.2.C03. a) 16 ¥ +2x=6|x| [x?+2x=6x _— x*+2x=—6x
- ) x| x*+2x  |x#0,x%-2 x>0 x<0,x%-2

=4 -_8
{x IR {x ; Xx=4 umm x=38;

x>0 x<0
1 5 x?=3x=5|x| [x*-3x=5x x* —3x = -5x
0) —=— ; ; WIN ;
x| x*=3x |x#0,x=#3 x>0,x#3 x<0
=8 =2
o WIIN o 5 X=8 miau x=-2.
x>0 x<0
2.2.C04.
2) 2+ 20= 21 xPSix 40 = L mfx= o x=+
[x | X 3 7 3
6) 2 +20= = ; 2032205 [xI=— 1 x| 2§ x= 4
| x| x 4 5 4
2.2.C05.

1 1
a) — T 2
[x"+3x—45] |4x"—3x]|
X2 +3x—45=4x" -3x X% +3x—45=3x—4x"
WIIN ;
4x* -3x#0 3x—4x* #0

;s [x*H3x—45]=[4x*-3x|£0;

3x° —6x+45=0 5x°—45=0
WIH ;
x(4x-3)#0 x(3x—-4)#0
TepBO€e ypaBHEHHE HE UMEET penleHuld, T.k. D < 0, 3HauuT, X=—3 uim x=3;
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! b 643X Ax0;
|x?—4x—64| |3x"+4x|

2 Ay 64 — 32 2 Ay —64 = —3x% —
x"—4x—-64 =3x" +4x — 4x —64 = -3x 4x;
3x2+4x#0 3x2+4x#0
{2x2+8x+64=0 {4%—64:0

nin 5

x(3x+4) %0 xGx+4) =0’
2 _
B HepBoM ciyuae JI<0, Tax uro J ¥ =16 ; x=t4.
x(B3x+4)#0
1 26
x+2y+ =— (x+2y)2—§(x+2y)+1:0
2y+x 5 5
2.2.C06. a) 5 ;
129 129
3x— =— X = =—
2y+x 5 2y+x 5
1
2 _ — [
S5(x+2y) —26(x+2y)+5 0. x42y=5 x+2y 5
29 1 ; WA ;
3x=—+ 3x=6 54
5 2y+x 3x=—
5
18
x =2 xX=—
WIH S
y=2 __ 17’
2 T
x+3+1—£432173 4=0
5 v x4 (x+6;)) —l(y+x)+ = .
4oL _63 7 dr=—stg ’
3y+x 4 yex
+3 1 D
x+3y=4 * y—4 x=4 " 16
4x =16 o 79 —OI/UH/I 25
i 4x = I =-—
4 16

(x+»(x-y-3)=0

2.2.C07. ; ;
?) ! ! 4x-3y =7

4x—3y:7
x+y=0 x—y=3 x=1 x=-2
HIIH ; HITH 5
4x-3y =17 4x-3y=7 |y=-1 y=-5
22
x =y =4(x+
vy {(x+y)(x—y—4):0,

6 ;
) ! :l Sx—-4y=9
5x—-4y 9

x+y=0 x—y=4 x=1 x=-2
13031 ; A .
S5x—4y=9 Sx-4y=9 |y=-1 y=-5

X =)’ =3(x+y) {

b




2xy+X:—3 2xy+£:—3 X
2.2.C08. a) . : ) cdy i
x X
N=t+==-12 || 2| 412| = [+11=0 [2xp=-2
roy y y
X
—=-11 2 2x2 =32
= =1 =-1
Y 3 {Z’V 2 WA x {y 1 WA {y =
X =— = —— X =—- X
2xy =—— Y y 11
11
x=4 x=-4
4 umm 4 ;
ST T
3xy+—=-4 3XY+Z:—4 X o7
X X —=-1 y xX=-y
0) 7y x 2 RS WIn , {3 ,
ZiZ=g |[X] 48X 4720 [3wm=3 =2 BV=
Xy y y 7
x:_7y x=1 x=-1 x=3 x=-3
Him ) 5 Wi ; 3 W 3 .
3x?=27" |y=-1 y=1"1]y=-2 y=>
x)-3 4 o=x'=3 x-1 1+43x
2.2.C09. 2) f(g(x))+g(f(x))=&—(f(x)) N _
g(x) -1 —x'-1 x-3 l+x
Cx-l (1430(x-3)-(C =) 2x"-8x—-2  2(x’-4x-1) o
x=3 (x+1)(x=3) (+x)(x=3) (1+x)(x=3)

X2-4x-1=0, x=2++5 , OTpHLATEIbHBI KOPEHb X=2— NEE

Pk
0) flg(x)+e(f(x)) 2()+5 N =~ T s

Cx+5 (=D -(x+5)(Sx=1) 4G +6x-1)
x+l o (Gx=D(x+D) - Gx=DE+l)

X*+6x—1=0, x = -3 £/10 , OTPULATENBHBIN KOPEHb X = —3 1o .

—x'+1 x+5 _ox-1

-1 -1
2.2.C10. a) (1— ! j +[i—3) =3x2;x¢0nx¢—3;

x x+3 x+3 x 3

-1 -1
xX+3-x N 3x-3x-9 :zxz' x(x+3)_x(x+3):gx2; Exz 2 2,
3 3 9 3 9 3

; +—x=—x";
x(x+3) x(x+3) 3

4 2 3
—x—=|=0,x== (tak kak x#0);
x[gx 3] X #0)

-1 -1
6) (l_i) +[i_fj =§x2;X¢OI/IX¢1;

x—1 x



-1 -1
xolox + dx—dretd =§x2;—x(x—l)+M:§x2; —éxz-#éxzéxz;
x(x—1) x(x—1) 8 4 8 8

9 3 2
x| =x—=|=0,x== (taK kak x#0);
(5x-3] 0.2 (racraxso)

2x = x+2
2.2.Cl11. a) 2x+3 _2x+3 ; (2x13)(2x—[x+2))=0; 2x+3=0 wmn x=x |;
[x+2] 2x x#£0
2x=x+2 2x=—-x-2 3
X=—— WJIH J X=— = WM X=2;
2 x+2>0 x+2<0
3ol 3l 3y 1) @x x40
| x+4| 3x
3x=[x+4| 1 3x=x+4 3x=—x—4
3x-1=0 ; X=— WM WA — pelue-
x+4#0,x#0 3 x+4>0 x+4<0
HUH HET; X= 3 i x=2. VIckoMble OpIUHATHIL: g(gj =0=f [gj (g2 =12)= =

2 -1 -1 )
22.C12.0) | 2222 _(2HI8 ) a7 o2x 148
x+18 X" =2x x+18  x"-2x

x+18%0 x+18%0 ’

(x> =2x)* = (x+18)*> [x*—2x=x+18 x*—2x=-x-18
; WIn ;
x+18#0

x*-3x-18=0 X -x+18=0
WIH , Bo BropoMm ciyuae JI<0, Tak uTO

x#-18 x#-18

; X=6 nau x=13;

{u—®u+n=o

x#—18

6) x* +4x 1_[ x+10 j%. K +4x  x+10
x+10 x> +4x x+10 x> +4x
(F +4x)* = (x+10) x2+4x:x+1oHHH X 4dx=-x—10
x+10%0 x#-10 x#-10 y
{#+3m40—0 {#—x+m—0
WnIn

, Bo BTopoi cucreme JI<0, Tak duTO
x#-10 x#—18

; X=2 WM X=35.

{u+$u—m=o

x#—10
Yposens D.
2.2.D01.
1 1
= 2: =3— 2
a) ' +x 3 ;{x:y 43 ;{x 32Z P
x2—2y4:2 x=2y"=2 (B-y) -2y =2
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x=3-)7 ¥y =1 {x=2 {x:2
; ; Wi ;
yireyt-7=0 |[x=2  |y=I1 y=-1
1 1
= — 2 _ - = 2 _
6) yz—x 2 ;{y x=2 _{x y =2

2y4—x2:1 2y4—x2:l 2)’4—()’2—2)2:1
x=3-)7 x=-1 [x=-1 x=-1
. 5 R ; 703078 .
yi+6yP-7=0 [y =1 = y=-1
22.D02.8)————+6=— > 6 2x/ x> 2x|-50;
[ x*=2x]| (x°—2x)

|x>~2x|=1 (TaK Kak [x’~2x[>0); x>~2x=1 mm x*—2x=1;
x>-2x—1=0 wm x*-2x+1=0; x=1 +2 wm x=1;

0) - 21 +3= 24 )
[ x"+2x]| (x°+2x)
[x*+2x[=1 (Tax KaK [x*+2x[>0); x*+2x=1 o x*+2x=—1;
x+2x-1=0 wm x*+2x+1=0; x=1 V2 wm x=1.
2.2.D03. a) (-3[x|) ' (x*+3[x|-7)=3|x|(x*+3|x|-7) ;

_ 2 _ (2 2 2 7
{( 3x)? =2 +3|x|-7) ;{x +3)x[7=3]x|

3|x*H2x x> +2x]-4=0;

x#0 x#0

¥ 43| x|-7=-3|x| [x*=7 [x|=1 u |x]=-7
; UiIn ;

x#0 x#0 x#0

x=1/7 mmux==%1;

6) (-2x]) ' x*H2[x|-21)=2x|(x*+2|x|-21)"";
. 2 _ (2 A1)2 2 91—
(2]xD)"=(x"+2]x|-21) : x“+2|x|-21 2|)«7|HmI
x=0 xz0

¥ 2 x| 21==2|x| [x*=21 [x==7 u |x]=3

5 U ;

x#0 x#0 x#0

X=++/21 man x== 3.

(x—y) +4(x+y)P =5 |(=»7=1 (x—y)* =1
2.2.D04. a) 1 s (x+y)* =1 st y) =1 :
X =2xy+9y° X -2p+9y7 =9 |(x—y) > +8)7 =9

(x=y)* =1

=1 =-1
(x+y)=1; Y WA Y

24 x=0 x=0
y =

1
x+06y 1ocTHraeT HauoboJIbIIEro 3HAYCHUSI IPU { 0 ;
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(x+y)P+3(x+y)> =4 (x+y)’ =1 (x+y)’ =1

6) 1 L syt s -y =1;
X2 +2xy+7)7 (x+y)?+6y*=7 [y =1
y=1 y=-1 x=0
NN , HO X78y NpUHUMAET HaI/I60J'II:H_Iee 3HA4YCHUEC IIpU .
x=0 x=0 y=-1

x-1Y x? -1 x+1Y
2.2.D05. a) [ ) +14-5 —15(—) =0;
x+5 x° =25 x—5
(x =1’ (x=5)" +14(x" = 1)(x*> =25) - 15(x +1)*(x +5)> _ 0
(x+5)*(x—-5)°
(XP—6x+5)+14(x*-26x>+25)—15(x*+6x+5)*=0;
xH36x24+25-12x>—60x+10x*+14x*-364x*+350—15x*-540x*-375-180x°—
—900x—150x*=192x°~1008x>-960x=0;

—48x(4x*+21x+20)=0; x=0 w1H x=4 HIH XZ_% ;

_ 2 2 _ 2
6) [x 3) +13.5 ?—14(’“—”) =0;

X+ x° - x—1
(x=3)2(x=1)*+13(x*-9)(x~1)—14(x+3)? (x+1)*=0;
(x*—4x+3)*+13(x*-10x*+9)— 14(x*+4x+3)*=0;
x8x3+22x224x+9+13x*-130x*+117-14x*-112x°-308x*—336x—126=0;

—120%°~416x>-360x=0; —8x(15x*+52x+45)=0; x=0 wn x*—g A XZ_% .

s

22006.2) 0 -1 4. 16 5100,
[x*=20x| 25 5x |x"—20x]| 25x

— Ay — 2 S (y— 2
400x=5(x20)|x|-}x20; {4007 =3 =200 ) 400x= "5 (=207,
x(x—20)>0 x(x—20)<0

— 2 = — 2 = — =
(x—20)" =80 - (x—20) SO;TaK aro X 20i\/80;x120+4\/§;
x(x—20)>0 x(x—20)<0 x(x=20)>0
25 2x-20
0) ————= ;100x=2-(x-10)-|x(x—10)|;
o (x-10)x(x-10)
100x = 2x-(x—10)? 100x = —2x-(x—10)?
UIA 5
x(x—=10)>0 x(x—=10)<0
— 2 = — 2 = — =
(x=10)" =50 — (x-10) SO;TaK wro 1% 10£+/50 ;x=10+5\/5.
x(x-10)>0 x(x—=10)<0 x(x-10)>0
2.2.D07. a) X+3 + L _7x-10 ; Ecu x—1>0, To ecTh X>1, TO:

x(x=1) |x-1] 2x
x+5+x  (7x-10)(x=1)  4x+10 _7x*—17x+10 _
x(x—1) 2x(x-1) 7 2x(x-1) 2x(x—1)

s
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7x%221x=0; 7x(x—3)=0,1e. x=0wmwm x=3. Ho x> 1, 3HaunuT X = 3
x+5-x X’ =17x+10 10 7x*-17x+10
x(x—1) 2x(x—1) 7 2x(x-1) 2x(x-1)

Ecnu x<1, To
7X[x—1—7j=0,T.e.X:0HJH/I x=1—7,
7 7

Ho 0 we Bxogut B O./1.3., g >1, 3HAYMT, X = 3.

0) x+6 + 3 =7x_9;ECIII/IX—2>0,TOeCTI>X>2,TOZ
x(x=2) |[x-2] 3x

x+6+3x  7x*-23x+18  12x+18  7x*-23x+18

x(x—2) B 3x(x-2) 3(x—2)x_ 3x(x-2)

7x—35x=0,1.e. x=0mm x = 5. Ho 0 e Bxogut B O./].3., Tak yTo X = 5.
Xx+6-3x  7x*—23x+18  —6x+18 7x*—-23x+18
x(x=2)  3x(x=2)  3x(x=2)  3x(x-2)

Ecm x <2, To

7x*—17x =0, T.e. x=0 wnt x = g . Ho 0 ne Bxomut B O./1.3., a % > 2, 3HAYHT,

x=25.

2 2
22.D08.2) —+—% —4-0; ~ _1+3[ x _1J:0;
x+4 x"-4 x+4

x'-x—4 _x*-x-4

-3—; =0;
x+4 x -4
X -x-4=0 1+17 lei\/ﬁ
24 3(x+4) X = > . 2,
X —4— s b )
= +
(x+4) (2 —4) x*=3x-16=0 x=¥
2 2
6) 24" _5-0; X —1+4( o —1):0;
x+3 x°-3 x+3 x° -3
1 4
¥ —x-3)| —= =0;
( ) x+3 x*-3
X’ —x-3=0 12413 x_lt\/ﬁ
¥ -3-4(x+3) 2 ; 2
(x+3)(x2-3) | ¥ -4x-15=0 |x=2%19
22009.0) > *3 1 .
x“+8x-20 x"+12x+20 x" -4
3 x+3 1

>

G H10)(x—2) (+2)(x+10) (x+2)x-2)
3(x+2)—(x+3)(x—2)—(x+10)70_ 3x+6—x2—x+6—x—107
(x+10)(x+2)(x—2) T (x+10)(x+2)(x-2)

>
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—(x*=x-2) —(x=2)(x+1)

=0; =0;x=1;
(x+10)(x+2)(x—-2) (x+10)(x+2)(x—-2)
2 x-1 1
X +8v—48 X +16x+48 x—16"

2 x—1 1 o
(+12)(x-4) (x+12)(x+4) (x—4)(x+4)
2x+4)-(x-Dx=4)-(x+12) _ . —(x* —6x+8) _

(x+12)(x+4)(x—4) T (x+12)(x+4)(x—4)

== s

s

(x+12)(x+4)(x—4)

2.2.D10. 2) x77 —4x55 +3x2 -2x-16
x' —4x +4x"—-3x-22

X*—x—6=0; x=2 1 x=3; (-2)—4(-2)>+4(-2)*-3(-2)-22=0,

(3)7-4(3)*+4(3)*—3-3-224£0, TaK uto x=3;

6) X =9x° +2x2 —2x-24 _

x’ —9x° +3x7 +3x—18

X+5x+6=0; x=2 1 x=—3; (2)"—9(-2)*+3(=2)*+3(-2)—18+0,

(-3)7-9(-3)*+3(~3)*+3(~3)-18=0, Tax uro x=—2.

X2 —4x+5 3 2x -1

x2=3x+5 x*-2x+5 ’

(7 —4x+5)(x" —2x+5) = 2x(x* —3x+5) - (x* = 3x+5)(x* —2x+5) _

(x> =3x+5)(x> =2x+5) -
x* =627 +18x7 —=30x +25-2x" +6x” —10x —x* +5x° —16x* +25x-25 _ 0
(¥ =3x+5)(x* —2x+5)

=1 ; X —4x>+3x%2x—16=X—4x +4x>—3x-22+0;

1; X-9x>+2x*2x-24=x"—9x>+3x*+3x—18+0;

2.2.D11. a)

0;

3% +8x% —15x B
(x* =3x+5)(x* —2x+5)
“X(3x*-8x+15)=0; x=0, T.K. D BBIpaeHns B ckobKax MeHbIme 0.

x2+2x+5_ 3x y
X 4x+5 x2+2x+5 [
(" +2x+5)° =3x(x> +x+5) - (" +x+5)(x* +25+5)
(2 +x+5)(x% +2x+5) -

0) 13

0;

(7 +2x+5)(x” +2x+5-x" —x=5)=3x(x> +x+5) _
(X +x+5)(x% +2x+5) -

x*+2x% +5x-3x" —3x% —15x _
(P +x+5)(2+2x+5)
—x(2x*+x+10)=0; x=0, T.K. D BeIpa)keHHs B ckoOKax MeHbIme 0.
x* —10x° +25x" - 81

2x—5+4/61

0

>

5-+/61
2

2.2.D12. 2) =0 ; (x=5x+9)(x*~5x—9)=0, x =

81



5+4/61 5-4/61 5+4/61
X= ,X# ) X= ;

s

2 2 2
4 3 2
6) O I 64 (2 3k 8) (P 3x8)=0, x Va1
2x-3+ \/ﬂ 2
31441 3-+/41 34441
X= ,X# , TAK 9YTO X=——— .
2 2 2
§ 3. UppanuoHa/ibHble YPABHEHUS
YpoBenn A.
23401 ) 3= 1y 2T 731 T xS
3x+17 3x+17
x+2 x+2
0) 3 =-1; =—1; x+2=-5x-22; x=4.
5x+22 S5x+22
2.3.A02.

a) V16x2 +16x+29 =5 ; 16x*+16x+29=25; 4x*+4x+1=0; x= %;

6) VIx? —12x+85 =9 ; 9x*—12x+85=81; 9x’—12x+4=0; (3x—2)>=0; x=§ )
2.3.A03.
a) Yox? —42x—76 = =5 ; 9’ —42x—T6=—125; 9x*—42x+49=0; (3x—7)’=0; x=% :

0) 4x? —36x+17 = -4 ; 4x>-36x+17=64; 4x*—36x+81=0; (2X—9)2:O; X= % .

2.3.A04. a) V2x> —9x+8 =2 ; 2x>-9x+8=8; x(2x-9)=0; x=0 u x:% ;
6) V52 +9x+64 =4 ; 5X°+9x+64=64; 5x’+9x+64=0; x(5x+9)=0; x=0 w1H x= % )

2.3.A05. a) ¥246+23x+5x% = 4; 246+23x+5x’=256;
5x*+23x - 10=0; x=-5nx=0,4;

6) ¥102-52x +7x> = 3; 102-52x+7x>=81; 7x*=52x+21=0; x=7 1 x= % ?

2.3.A06. a) /643> +32x+85 =3 ; 64x’+32x+85=81;
1

o

64x%+32x+4=0; 16x*+8x+1=0; x=

6) Y49x> —14x+257 = 4 ; 49x’~14x+257=256; 49x*—14x+1=0; x=% )

Yposens B.
2.3.B01. a) V/7x° +36x7 +63x+27 = 2x +3;
Tx3H36X3+63x+27=8X>+36X>+54x+27; x°~9x=0; x=0 1 X = 13;
6) Y9x* —36x2 +53x—27 =2x—3;
9x°-36x>+53x—27=8x"—36x*+54x—27; x’—x=0; x =+1 u x = 0.
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2.3.B02. a) 39x+1=3x+1; 9x+1=27x>+27x*+9x+1; 27x*(x+1)=0; x=0 1 x = —1;
6) Yox—1=3x—1; 9x—1=27x°27x*+9x—1; 27x*(x—1)=0; x = 0 1t x=1.

2.3.B03. a) /6 14x+9x> =2x—1; 6-14x+9x’=dx>4x+1; 2x—120; xz% ;
5x°—10x+5=0; 5(x—1)’=0; x=1;

6) V234 6x+ 67 =3x-2; —23+6x+6x2=9x’—12x-+4; 3x—2>0; x2§ ;
3x°—18x+27=0; 3(x—3)*=0; x=3.

Sx+1=7x-9 |¥=3
2.3.B04. a) \/5x+1=~/7x-9 ; * * R 15 X=5;
5x+120 >l
5
4x-7=3x-4 [x=3
0) V4x—7 =~/3x-4; * * ; ; X=3.
4x-720 .y
2.3.B05.a) V6x>—3x—1=+2x—1;
2 _5x= 6x-5)=0
6x* 3x—1=2y-1 |0F T5X=0 x(6x=3=0
; 1 ; 1 s x==3
2x—1>0 xX>— xX=— 6
2 2
6) VIxt+x-2=+Tx-2;
Tx-6)=0
73 +x-2=Tx-2 [7x*—6x=0 x(x2 ) 6
Tx=2>0 T |7x-220 x2 o7
Tx-4)=0
2.3.806. 2) (7x-4)873x =0: 177770 L giax=0 =2 wxe S
8+3x>0 7 3
3x+5=0
0) (3x+5)N7+3x =0; * i 7+3x=0; x—-E I/IX=7Z.
7+3x>0 3 3
2 _
23B07. a) (+8xt15)Ar—7 =0, ¥ =0 L ax-0;
4x-7>0
-3 y=_
X ; u SHX:7.XZZ.
x>= 4’ 47
4
2 4 6x+5=0 ¥=—lux=-3
6) (x+6x+5)9x—2 =0; 4* TOFTITY i ox2=0; 2 u
9x—2>0 x>=
9
X==;X=—.

8§-3x=0
23.B08.2) (8-3x)10+3v -4 =0; | w10+3x4x’=0;
10+3x—4x" >0
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8
X*E I/IX:2HX:—§;X:2HX:—§’
4 4

(5+4x)(2-x)=0 ’

Tx—4-0
6) (Tx—4)\2—Tx—9x* =0; { ¥ 1 2-7x-9x2=0;

2-7x-9x* >0
xX=— 2 2
7 HX=— I/IXLI;X=§ ux=1.
2-9x%)(1+x)=0
2.3.B09. a) V4x+25 =4x-5; 4x+25:16x2—40x+25; 4x—5>0; XE% ;

16x*—44x=0; 4x(4x—11)=0; x=1741 ;

6) V9x+16 =3x—4; 9x+16=9x’24x+16; 3x—4>0; x> g ;

9x*-33x=0; 3x(3x-11)=0; x:% ,

2— —5=
2.3.B10. a) (4x°x-5)2x+7 =0; ¥ ¥ 7370 Lo,
2x+720
x=-1 u x—é
4 HX;Z;X:—I,X:§ Hx;z;
7 2 4 2
xX2——
2
x=1 u x 3
) ~ - =2
6) (4x2-Tx+3)3x 16 =0; | ¥ 77X F3=0 L svie-0, 4
5x+620 6
xX2——
5
_ 6. 6 __ _3
HX=——;X——,Xx=lux==.
5 5 4
w R 2:
23BIL a) (29SO =0, J2TOXTNE0 L g sk,
-9-5x20
x=-2, x:l 9 9
UX=——;X=2UX=——}
L9 5 5
2 _
6) (3-5x-2x%)—8—9x =0; J3~¥=2x"=0 1, ¢ g9y,
—-8-9x>0
1
x=-3, x=—
2 I/IX;§;X;3HX_ §
8 9 9
x<——
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2.3.B12. a) v—x>—13x-9 =J-7x-9 ;

2
X 13x—9=—7x—9 | T6x=0
; 9 x=6

-7x-9>0 x<——

7

2

2 _ x“+8x=0
6) Nox® —16x—3 =/ 8x—3; | ¥ 16¥x=3="8=3, ,  ix=8.

—8x-3>0 <3

Yposens C.
2.3.C01. a) /6x°+9x% + 24x + 22 =3x+4; 3x+4>0; xz—g :
6X*+9x2+24x+22=9x"+24x+16; 6x°=—6; x=—1;
6) V5x +9x% +12x —36 =3x+2; 3x+2>0; XE—% ;
5x3+H9x3+12x-36=9x*+12x+4; 5x’—40=0; x’=8; x=2.
2.3.C02. a) (2x—1)—x—3 =2x—1; (2x-1)(v/—x—3 —1)=0;

1

2x-1=0 =—
o " —-x-3=1; o 2 u-x-3=1;x=4;
—-x-320 c<-3

6) (x-2) V= =1 =x-2; (x-2)(N=x =1 ~1)=0;
{x—Z =0 1 —x—1-1=0; {x =2 U X=2; x=-2.
x<-1

-x—1>20

2.3.C03. 2) {2%”3/7:‘1; {%——2. {x:—s.
WWx-3fy=-1 =1 =l
6 {3%/;+2%/;=3 .{%/—=—1_ {x=—1
Wa-2y=-9" [fy=3 =27
2.3.C04. a) {*/;“5:6; {\/——6—5 : {\/_—6—\/; ;
x+y=26 (6_\/;)2+y:26 2y—12\/;+10:()

(\/;)2—6\/;+5:0; Ve=1 [Wa=s =25 ly=1”
5) {x/;h/;—? Jx=7-y CNx=1-y y=3
xty=25 Ty +y=25" |(»)P-Ty+12=0 |[Jx=4

. {\/}_4; {x:16 N {x:9

Jx=6-\y =5 Ay=1_[x=1" [x=25
| vt

Jx=3 =9 y=16

2.3.C05.2) {%_wﬁ s .
R %/x7+§/5+{/y7:3’ (3/;—2/)_/)2+3i/5:3’



Ux-3fy=3 Yy=-1 Yv=-2 (x=8 x=1

{%:_2 . OTxyna {%/__2 WA Vio ,{y:_ I/I{y:_g,
{y;_{z_l Yx=3fy=-1 {g/;_sy:_

0) ; 2 ; . OTkyna
I w3 +3fy =7 (V=) +3bw =7 [ =2

x =1 - Yx==2 {le H{x:—S

Iy=2 Pp=-1"y=8  |y=-1

=1

2
3 5+2\P:5 2 \P _s \ﬁ +3=0 |2
2.3.C06. a) y x ; X x ; x u

Wrefy=10 |4z y=10 4fx+fy =10
2 400
3 _= _ 300
) M e
’ _ 11 Tly=4 900’
4x+fy =10 5y =10 Sy =10 ' ==
2
4\/;+2\P_9 2[?] —9(\PJ+4=0 Y4
0) y x o x x ; AV x u
Wx+2y =48 | 7x+2,y =48 Tx+2y =48
| 256
LA =5 x=36
x 2 ; u .
4096 |y=9

Wx+2fy=48 |y=—3
[re.2 2 _ e
2.3.C07. a) { 25x° —6xy—5y° =-5x 2;

x+y=-5

y=-x-5 y==x-5
\/25x2 —6x(—x=5)=5(x+5)> ==5x—2|\/26x —20x =125 = —5x -2

y=—x-5

p=x=3 )% :
263 —20x—125 = 25x2 +20x 4 | ¥ ~A0x~129=0>

x<——

b

x=-3

-2

6) V16X —18xy —17y* = —4x+5
x+y=—4
=—4—
{y——4—x 7 *

. 2 .
;1 —24x-297-0;
1767 —64x—272 =16x> —40x+25 " |~ %
x<—

86

y=-4-x
" 1637 —18x(-4—x)—

17(4+x)> =—4x+5

x=-9
y=5



2.3.C08. a) V/5x* +26x% +36x +25 =5+3x; 5+3x0;
5x°+26x*+36x+25=25+30x+9x%; xzfg ;

S H17x4+6x=0; x(5X*+17x+6)=0; xzfg ; x=0 m x= % ;

6) V2x’ +15x> —30x+9 =3-4x; 3-4x>0; 2x°+15x>-30x+9=9-24x+16x>; XS%;

2x°-x2-6x=0; x(2x*—x—6)=0; XS% ; x=0 1 x= % ;

2.3.C09. a) \7x* +24x° +13x% + 20x+25 =2x+5; 2x+5>0

Tx*24x +13x7+20x+25=4x"+20x+25; xzfg ; X°(7x424x+9)=0, x=0 1 x= % ;

6) V7x* +19x7 +3x% +12x+ 4 =3x+2; 3x+2>0

Tx*1953+3x%+12x+H4=9x>+12x+4; x>— % ; x2(7x2+ 19%x—6)=0, x=0 u x= % .

2x+9y—\/E:71 x=36 x=36 x =36
2.3.C10. a) : : . 1
2x-9y 4y =73 [9y-6y=-1" [BJy-1*=0 y=y

6) {5x+4y—\/5:79. {x:16 . {x=16 . x=16
Su—dy+yw =817 [4y-4fy=-1" @y -1’ =0" |y=
2.3.C11.
W —8x—2+3[y+3=7 {\/ﬁﬂ (3 —8r-3=0
{4 713 -3 8xr-2=1 {y+3—1 ’

V3x2—8x-2 =1
{x:3 X=—-=
u 35

y=-2

1.
4

y=-2
0) {2 3% -10x+49 +3y-2=5 {3x2—10x+8:0 {x:Z ng
5 ; u .

2y=2-33 —10x+9 ==1 (¥—2=1 =3 1,23

2.3.C12.
y=25+x-1

y—-x+1=5 )
a) ;-15-x-y=Q2y-3)";

J-15—x—-y=2y-3 2y-3>0
x=y+1-25 x=y-24 =36
15— (y+1-25)—y-4)2 +12y-9=0; {4)>~10y =0 ; 104;
2y-320 2y-3>0 y=

87



x=2y+2 x=2y+2 34

5 J2y—-x+3=1 e ~ . ) - x:j
) 3 96—=(2y+2)-2y=QBy-2)"; {9y -8y =03 g -
NO=x=2y=3y=2 13, 3590 220 |y=g

Yposens D.

2.3.001.a) Vx+5-Vx-4=3;

x+5-3 Y(x+5)7 (x—4) + 3 (x+5)(x—4)’ —x+4=27;
Jo5)a-HRx-4-Yx+5)=6; Yr+5)x-4) =-2;

X+x—20=—8; x*+x—12=0; x=—4 1 x=3;

6) dx—3-Yx—10 =1; x-3-3 Y(x=3)*(x=10) + 33/ (x~10)’(x=3) ~x+10 =1 ;
Yox—-10)(x=3)Ax—-10-Yx-3)=-2; Y(x—10)(x-3) =2;

x213x+30=8; x*~13x+22=0; x=2 u x=11.

V22x—13-5x+2 V22x—13=5x-2
2.3.D02.2) Y2 2T E . :
Nx+24-5 Jx+24 %5
2_ - 17
Mr—13=25x2 —20x 44 | 2OF TAHIT=00 122t
2 25 17
5x-220 ; ng ; 2 ;X:E;
x#1 x2—
x#1
x#1

5 Vi6x+25—4x=7 _ {x/16x+25 =4x+7

Vx+2-1 Jx+2 #1
2 - 3
16x+25= 1622 +56x+49 |10F TAXF24=0 1, o2
7 2 3
4x+720 S AX>—— ; 7 SX=
1 4 x>—— 2
A x#-1 4
x#—1

x2—2x+5_ \/5x2—2x+3_2
3x2 —2x+5
3x2—2x+5+ 5x2—2x+3_
5x% —2x+3 3x2—2x+5
3x% —2x+5
—>
S5x°—=2x+3

2 2 2
25 3x2 2x+5 _34 3x2 2x+5 +9-0
Sx°—=2x+3 S5x°—=2x+3
3x*—2x+5
2 51
Sx°—2x+3

2.3.D03. a) 5\/3 5
Sx°—2x+3

30=4

0

0
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3 -2x+5 . 3x7-2x+5 9

S _2x+3 S _2x43 25°

3x-2x+5=5x7-2x+3 1 75x*-50x+125=45x"~18x+27;

2x%-2=0 u 30x*~32x+98=0; BO BTOpoM ciyyae /I<0, Tak uro x==+1;

2 2
5 5\/5x2 3x+2_7\/2x2 45,
2x° =3x+5 Sx”=3x+2

2
2 [5.2_
5x2 3x+2 2 5x2 3x+2 7.0
2x"=3x+5 2x"=3x+5
2 2
sz Sx+2 =1, sz x+2 =1; 5x*-3x+2=2x’-3x+5; 3x°=3; x=t1.
2x"—-3x+5 2x°—=3x+5

n

2 2
2.3.D04. 2) 2\/ Sx —xtd +4{/ S oxtd g,
4257 +17x+37 4207 +17x+37
3 -x+4 1. 3 -x+4 1

4

s

422 $17x+37 2 427 +17x+37 16
48x%—16x+64=42x+17x+37; 6x°—33x+27=0; 2x*—11x+9=0; x=1 n x=% ;

2 2
5) 2\/ 2)2c 3x+1 +3</ 2)2c B+l s
17x° +22x—-64 17x +22x—-64

g2 -3xdl 1 23kl 1
1732 +22x-64 27 17x*+22x-64 16

32x%—48x-+16=17x*+22x—64; 15x°~70x+80=0; 3x’—14x+16=0; x=2 1 x=§ )

2.3.D05.
)1 x+1297x =28 [y +x) =64 [2y+x=4 Ve=1 [x=1
a ; ; ; 3; 9;
8y fy +6xyy =36 |(2fy VX =8 |2y -x=2 I:E y=3
o [Breala=ss [(aafyy=ea [Veeafy =4 Jr=3 fx=9
4 ; ] ; l-
27y +9xfy =28 |Wr 3P =8 T [Vr-afy =2yl y=3
Sx+3xy+4y =12 [10x+6,xy +8y =24 -
23006, a) LTI Ay =12 10v 0y +8y =24 [10w+6\xy +8y =24
3x+2 0y +3y=8 | -9x—6xy-9y=-24 [x=y
24x =24 12x =24
{18x+6|x|:24 {le
= <x2>0 wi {x<0 , 3HAYUT, ;
x=y y=1
y=x y=x

6 -6y +7y=9 [dx-12xp+14y=18  [4x—12)xp+14y =18
x—4xy+5y=6  |Bx+12xy-15y=-18 |x=p '

&9



6x =18 30x=18
{18x—12|x|=18 {x=3
- SIXSY WM AX=yo,3HAUMT, §
A x>0 x<0 Y=
x>0 x>0
23.D07. 2) X+5x-6=y |y>0 ERL .
T P tSy—6=x |X+5x=6=)"" |y +5y—6+(5x-6) =y’
Y +5y-6=x" [X+5x-6=)"
x>0 294 6
y>0 49x =" [ x==
. 5. 5.
== 7 294 ’
XHy== 49y=4§, yzg
37x—12y =30
x>0 x20
>
06) x2+4x_7:y. y20 . y;Oz .
y2+4y_7:x’ x2+4x—7:y2 X =Y +4x-7=0>

14
(F+4x-7)+4y-T7=x" xty=p

(x—y><x+y)+4xf7=% (xy)+dx-T= ? X,% - 70;
14 aay 308 [ 7
PR

X+y=— 4 ) —Z
30x-14y=28 |44y =228 y=1

|x-3]=3Jy+2 [(x=3)=3p+2 (x=3)=3y+2
2.3.D08. ) ; ; ;
[y+2=3Vx=3 |(p+2)=33Jy+2 |(+2)*'=729(y+2)

{y+2:0 {y+2:9 {y:_z {y:7
L ; HTH ,
x—3=0 x=3=9 x=3 x=12
6) {|x—1|=51ly—2' (x=1)=5{y-2 . {(x—l):S\/yTz .
|y—2|=5\/x—1’ (=2 =5%(y=2)

(y=2)=5{5Jy-2
y=2=0 y=2=25 y=-2 y=27

HIH ; W .
x=1=0 (x-1)=25 x=3 x =26

2.3.D09. a) 3x%+35x 11 —4x+1 _

0;
sx+1-x-1
3x? +35x—11=4x—1 307 +35x—11=16x" ~8x+1
sl = ;34x—-120, 5x+1>0, x+1>0;
Voix+1#x+1

Sx+1#(x+1)°
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13x2-43x+12=0 |*~ 13
XZL 5 le ;X:i;
13
S5x+1#(x+1)° S5x+1#(x+1)°
6) 4x2+40x—11—3x—2_0. 4x* +40x—11=3x+2
Vlx+9-x-3 Jx+9 #x43 ’
3x+220, x+3>20, 11x+9=>0 xZ—% x=5 u ng
2 112042 . .
4x°+40x—-11=9x" +12x+4 S )5 _28x4+15=0° J.2
11x+9 # (x+3)° =73

11x+9 # (x +3)?
11x+9 # (x+3)?

2.3.D10. a) {x+4*ﬁ = v v +x)=0; (Sx+ ) Wx =y +4)=0

y—4/x =28
{\/;__\/; Wi {\/;_\/;_4
y=28+4/x y=28+4/x 16
{x:y:O - {\/—:\/;_4 {\/;—6_ {x:4

0=28+0 Jx=2" |y=36"

Wy -ay-12=0"

6) {Hw:” o3 (e )20 (e 1) =y +3) =0
y=3Jx =37

{&:—ﬁ {&w—s D {&—6—3

y=37+3/x y=37+3/x (0=37+0 y:37+3\/;_92
Vr=yy-3 Jy=7 [y=49
{(\/;)2—3\/)7—28=0{\/;—4’{x:16'

x+5y+X’ 2257236 56 [ -25)7 36 =0
(? ~36)\x?~25y> 36 =0 {x+5y:6
x*-36=0

6(x—5y)-36=0 x=6 [x=6
y=0 R W ; 5
x+5y=6 y=0" |y=0
x+5y++/x2-25y2-36 =6
6 X=2y+qxt -4y’ —49 =7 {x2—4y2—49=0
(x? —49) /x> —4y> —49 =0

2.3.D11. a) { WIn

I
x-2y=-7

91



x2—49=0

-7(x+2y)-36=0 x=-7 ([(x=-7
y=0 ; 9y -7 WA ~o ; _0
po_q x=2y= y= y=
23012, 3) 3x+dy+43x+4y =5 [(Bx+4y) +4(3x+4y)-5=0
3.D12.a ; ;
Nx+5+4y+3= Vx+5+4y+3=4
J3x+4y =1 3x+4y =1 3(x+5)+4(y+3):28
NX+5+4y+3 VX+54+4y+3 VXx+5+4y+3=4
Vx+5=4-y+3 Jx+5=4- V43 Vx+5=4-
5 nin 10
7(1/y+3) —24[y+3+20=0 |Jy+3=2 \/y+3:7
18 79
Jx+5=2 \/x+5:7 =1 x:4—9
WU 10; b= WIH 47;
y+3=2 a3 =2 = __ 4/

7 7 7 49
3x+2y+7Bx+2y =8 | (\Bx+2y)’ +7(f3x+2y)-8=0
Nx+1+4y+2=2 x+14+4y+2= '

N3x+2y =1 3x+2y =1 3(x+1D)+2(y+2)=8
Virl+fyr2=2" [Vrtl+y+2=2" |Vx+l+y+2=2
Nx+1=2-\/y+2 Nx+1=2—y+2 Vx+l=2-y+2
; WIH 2
-12{y+2+4=0 y+2=2 “/y+2:§
8 39
N e B R
WK 2; — W 6"
y+2=2 (y+2:- Y= A 0
5 25
§ 4. TpuronomeTpuyecKue ypaBHeHHs1
YpoBenn A.
2.4.A01. a) (2cos x+1)(3sin x—4)=0
- L
cosx=—— T
=nt—+2nk,keZ
42, remEgTam ke Te x=n+lidnk keZ;
sinx = 3 | HeT pernenuif, T.X. |sinx|<1
6) (2sin x+1)(4cos x+5)=0
_sinx— Lr 3n
T |x=Zslionkkez
25, 2 3 RS ;T.e.x:3—ni§+2ﬂzk,keZ
cosx = 1 | HeT pemenuii, T.X. |cosx[<1
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2.4.A02. a) 4sin’x—12sin x+5=0
f=sin x, 4£—12£+5=0, t = %’ t, = % ; T.K. [t)<1, To sinx :% s

x:EiE+2nk,keZ;
2 3

0) 4cos*x+4cos x—3=0; r=cos x, 4r+4t-3=0, t = %
cosx=l s x=iE+2nk,keZ .
2 3
2.4.A03. a) 2sin2x=2cos2x+ V3, 2(cos2x—sin2x)=— NEW
cos2x = —ﬁ , 2x = iE+2nk+n, x=i£+nk+E, keZ;
2 6 12 2

6) V2cos’x=+2sin’x+1, \/E(coszx—sinzx):l,

cost:L 2x:ig+2nk,x:ig+nk,k62.

\/59
2.4.A04. 2) cosxsin(—x)—L —lsin2x—L
B 227 2 22
sin2x:—L,2x:3—niE+2nk,keZ, x:3—niﬁ+nk,keZ;

V2 2 4
0) sinxcos(—x):—ﬁ, lsir12x:—£,

42 4
\/5 3t w 3n «w

sin2x=——,2x=—*x—+2nk,keZ, x=—x—+2nk, ke Z.
2 2 3 4 6

2.4.A05.
a) tg’x =~f3tg(—x), tg x(tg X+ \/g) =0

[tgx=0 x=nk,keZ

> b 5
tgx=—/3 x:—§+nm,meZ

tgx=0 x=mkykeZ

6) Btg’(-x)=tgx, tgx(xBtgx=1)=0. 1, 4 )

tgx=—F7= |x=—+mm,me”Z
V3 6

2.4.A06. a) tg’x+3tg x+2=0, tg x=t, £+31+2=0, t,%=1, ,=2

E)

tgx=-1 x:—£+nk,keZ
T.C. s 4
tgx=-2

x =—arctg(2)+mm,me Z
6) tg’x—3tg x—4=0, tg x=t, £ 3t-4=0, t,=1, t,=4
{tgx:—l x=—E+nk,keZ
= 4

tgx=4 x =arctgd+nm,me”Z

3
,t,=—=; T.K. <],
2

TO
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Yposens B.
2.4.B01. a) 3sin*x—5sin xcos x+2cos’x=0,
3sin?x—3sin xcos x—2sin xcos x+2cos*x=0,
3sin x(sin x—cos x)—2cos x(sin x—cos x)=0,
(3sin x—2cos x)(sin x—cos x)=0,

3sinx =2cosx |tgx=

2
2 |x :arctg§+nk, keZ
Linx:cosx

tgx=1 x:§+nm,meZ

6) 2sin*—5sin xcos x—7cos’x=0, T.K. cos x=0, TO HOLEINM Ha Hero 1 MOy 9HM:
2tg*x—5tg x—7=0, tg x=t, 2r~5t-7=0
20424-71-7=0, 21(++1)-7(t+1)=0, (2¢=7)(++1)=0

7
2%—T=0 tgx=% x:arctg5+nk,keZ
t+1=0 ~ ’ n
tgx=-1 x:—ZJrnm,meZ
sl cos4x =-1
2.4.B02.2) S5 _o ) [ nj ,
. i sin| x+—|#0
sin| x+— 4
()
n 7k

dx=n+2nk,keZ |x=—+—keZ
4 2

b
x+—#nl,leZ x#—g—o—nl,leZ

TOrga x=§+nk,keZ

sindx—1=0
sin4x—1

—=0, n ,
( nj cos| x—=|#0
cos| x— o )

4x=E+2nk,keZ x:E+ﬁ,keZ
2 8. 2

i
Y ; TOrIa x=§+7'tk,keZ.

0)

x—E¢E+nl,leZ x¢E+E+nl,leZ
8 2 8 2

2.4.B03. a) 3tg’x—5tg x+2=0,
3tgix—3tg x—2tg x+2=0, 3tg x(tg x—1)-2(tg x—1)=0
(3tg x—2)(tg x-1)=0

3tgx-2=0 |tgx=—

W

s

[ 2 xzarctg%ﬂtk,keZ

tgx-1=0 tgx=1 x:§+nl,leZ

. o 3n
T.€. HAaMOOJBIINI OTPULIATENEHBIN KOPEHb vy ;
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6) 2tg*x—3tg x+1=0, 2tg’x—2tg x—tg x+1=0
2tg x(tg x—1)—(tg x—1)=0, (2tg x—1)(tg x—1)=0
1
{2tgx—1 -0 tgx:% x= arctg5+nk, keZ
tgx—1=0 tgx=1 x=§+nl,leZ

3n
TOTra HAUOOJNBIINI OTPHLIATEIBHBIH KOPEHb PaBEH _T .

2.4.B04. a) 2(cos’x—sin’x)=1,5(cos x—sin x)
2(cos x—sin x)(cos*x+cos xsin x+sin’*x)=1,5(cos x—sin x)

(cos x—sin x)(2+sin 2x—1,5)=0, (cos x—sin x) [sin 2x+ %) =0

cosx—sinx=0 |[tgx=1 x:E+nk,keZ
1,

. 1 s .
s1n2x+5—0 s1n2x——5 2x=3§i§+2nm,meZ

x:E+Ttk,k€Z
T.C. 4 5

2x=3—niﬁ+ﬂ:m,mez
4 6

0) 2(cos3x+sin3x)=2,5(cos x+sin x)

2(cos x+sin x)(cos’x—sin xcos x+sin’)=2,5(cos x+sin x)
(cos x+sin x)(2—sin 2x-2,5)=0

[cosx+sinx=0 [tgx=-1

5 3n,

sin2x:—l x=—=x—+nk,keZ
2 4 6

n
x=—Z+nm,meZ

x:EiE+nk,keZ
4 6

2.4.B05. a) sony = tg(%’c_+§) “l<x<5;

=2 Dk x:2+2k
2 3 3
x¢l+k ; x¢l+k ,k,leZ;—l<g+2k<5;—1g<2k<41.
2 2 3 3 3
f+l¢1 x¢—1+l
2 3 3
3Hauut, k=0; 1; 2; ng;x:g+2:2g; x:g+4:4g.
3 3 3 3 3

0) tgrcx:tg(%—g); 3<x<6;
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x=———+k =——+—
6 3 5 5
x#—+I ; x;t%+l ,3<—2+%<6,3§<%<6g,
x 1 1 xX#5+6m
7_7¢7
6 3 2
17 6k 32 7 32 2 3

—<—<—; 17<6k<32; 1—</’c<—,T,e, k=3, 4,5; x:31; 4—; 5=,
5 5 5 6 6 5 5 5

2.4.B06. a) 3tg(nx —g) —1; 2<x<l;

-t =k x:2+k
tg(mx—2) = 1g(= +7k) ; [ ; 2
7 6 T W 9
mw-—#—+nk |x#*—+k
7 2 14
—2<E+k<1; —2E<k<§,T.e. k=-2,-10;
42 42 42
k=-2; x:E_zz_Ll; k=-1,; xzﬁ_lz_g; k=0; x:E,
42 42 42 42 42

6) ﬁzg(m—§)=—3; l<x<2; tg(nx—g):tg(—§+nk);

m—E:—E+nk; x:—%+k,keZ;

5
k=0;x=—£; k=1;x=9; k=2;x=§.
15 15 15

2.4.B07. 2) 2005(2nx—§)+x/520; 2<x<4; cos[an—sz—g;

x:£+n,neZ
2m—£:i3j+2nk,kez; .
y x:—i+k,keZ
24
61 85 67 91

VYenoBuio 2 < x <4 yIoBIETBOPSIOT TONBKO X =— ; — ; > ;
247 24° 247 24
6) 2cos(2mr—T)—1=0: ~l<x<1: cos| 2mr—=|=1:
4 4 2
xX= l +n, neZ
2nx—§:i§+2nk,keZ; | .
x=——+k, keZ
24
VYcenosuto —1 < x < 1 yIOBIETBOPSIOT TOIBKO X = —1—7 ; —i ; 7 ; 23 .
24 24 24 24
2.4.B08. a) (2sin x+1)(tg x—3)=0



. 1
sinx =—— . .
2, OYEBHIHO, HAVMCHBINWH ITOJIOKUTEIBHBIA KOPEHb OyAeT mph tg

tgx=3
. 1
x=3, B [-0if 4eTBepTH, KOPHH sinx = -3 nexar B III u IV uerBepru.

Wrak, x=arctg 3;

0) (2cos x+1)(tg x—4)=0

aHAJIOTMYHO pelleHus ypaBHeHHs 2cos x+1=0 nexat o II u III gerBepry, a tg
x=4 — B | u Il yerBepTu. HanMeHbLIMI TONOXKUTEIHBBIA KOPEHb JIEKUT B [-oi
YETBEPTHU: ABIACTCS PEUICHUEM tg x=4.

Wrak, x=arctg 4.

2.4.B09. a) (cos x—sin x)*((cos x—sin x)*~1)=0

cosx=sinx| y ="k

wm T
cosx=0 OrBer: —, —+71k |
. mn 2 4
sinx=0 xX=—
- 2

6) (sin x+cos x)*((sin x+cos x)*—1)=0

[sinx=—cosx|y=—" 4k

sinx=0 OrtBert: E,—E+Ttk.
n 2 4

|cosx=0 X = 2y

2.4.B10. a) 5-10sin’x—6sin x—1=0 5sin’*x+3sin x—2=0

sinx =

(VAR S)

Otset: (-1)" arcsinE +7n, ok ;
. 5 2

| sinx =-—1

6) 6cos’x+8cos x+2=0 3cos’x+4cos x+1=0

(3cos x+1)(cos x+1)=0

1
Y OTBeT: iarcsin(—%j +27nn, T+ 27k .

| cosx =-1

2.4.B11. ) sin [x+§jcos[4x+gj -0

=

b 3
X+—=nmn X==n+mn n
4 4k OTBCTZZ;
ax+Zo D x=2
L 2 2 L 4
0) sin(x+chos(3x—E):0
6 4
[ [ St
X+—=mnn xX="—+nn
6 6 " OTBCTZ%.
LA o VA
4 2 4 3
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2.4.B12. a) 4cos*x=12-13cos’x 4cos*x+13cos’x—12=0

, . —13£4169+192 -13++/361 3
8

cos” x -
8 4

cos’x>0 = cos’x =

3 3 T
cosx=i7 x=iarccos§+nn OrtBert: i€+1'cn;

0) 4sin*x+11sin’x—3=0
4sin*x+12sin’x—sin’x—3=0
(4sin’x—1)(sin*x+3)=0
. 1 T
sinx =+— OtBer: t—+7n .
2 6

Yposens C.
2.4.C01. a) cos*13x—sin*13x =cos7x;
(cos?13x —sin® 13x)(cos® 13x +sin” 13x) = cos 7x ;
c0s26x =cos7x

21tk
26x =Tx+2nk, keZ 19x=2mk, ke Z x=—g keZ
= = ;
26x =-Tx+2nn, neZ 33x=2nn, neZ 2mn
x=——,ne’z
33
6) cos®14x—sin*14x = cos9x ; cos28x =cos9x ;
_ 2nk keZ
28x =9x+2mk, ke Z 19x=2mk, keZ _|*~ 9 "€
= >
28x=-9x+2nn, ne”Z 37x=2nn, keZ 27n
x=——-,ne’z
37
2.4.C02 a) sin*9x—cos*9x = cosllx;
sin?9x—cos® 9x = cos11x ; —cosl8x=cosllx;
2tk + T
18x=11x+n(2k+1), ke Z x=—"0—,keZ
cos18x =cos(n+11x) = =
18x=-11x+mn(24-1), neZ 2mn—m
X = ,neZz
29
6) sin*12x—cos*12x = cos9x ; — cos 24x = cos9x ; cos24x = cos(n+9x) =
2nk+m
Ax=maOutonk keZ( o |¥F y keZ
—24x=-9x+n(2n-1), neZ 2nn—n
X = ,ne’z
33
. b T
2.4.C03. a) sm(3x—§) = cos(x—g) ;
T b T
cos| ——| 3x——||=cos| x—— | =
(5or5))-enl3)
53 k
5—TC—3x:x—E+2ﬂ:k, keZ x:2—82+%, keZ
= 58 ’ = 37 :
—n—3x:—x+E+2nn, neZz x:—n—nn, neZz
8 9 144
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0) sin(x —2—;) =cos(3x+ 6—:) ; cos(g —x+ %) =cos(3x+ 6—;) =

E—x:3x+6—n+2nk, keZ x:—i+n—k+2nk, keZ
N 76 56 N 71120 2
—n—x=—3x——n+2nn, neZ x=—n+7m, neZ
5 60

2.4.C04. a) (2sinx++/3)v/=cosx =0

. NG 2
smx:—7 x:—§n+2nn 5 .
OtBer: ——7n+2nn, —+7k |
cosx <0 T 3 2
X=—+mk
| cosx=0 2

0) (2c0sx—\/§)\/—sinx =0

cosx = 73 X = —E+2nn
. 2 B OTBeT: —E+2nn, nk .
sinx <0 6
x=mk
| sinx =0
2.4.C05.

V2cosx—1 cosx:Q T T
a) ———=0 2 x=—-—+2mn  OTBeT: ——+271n ;
tgx—1 4
tgx =1

NG

M:O S == =24 2m Otger: —§n+2nn.
tgx+1 4
tgx = -1

2.4.C06.
b b

a) tg(——x)ctg(x——)=0;

) g(4 Jetg( 6)

sin(E—x):O E—x:nk, keZ x:E+nk, keZ
4 4 . £

b T T 2n
cos(x——)=0 |x——=—+mwm, meZ |x=—+mm, meZ
6 6 2 3
o . T
= HanOOJBIINI OTPUIATEIIBHBIN KOPEHb X, = 3

E—x:nk,keZ x:g—nk,keZ

) 1g(- - xerg(x-5)=0: | © I =
X—E:E+Ttl, leZ x:—n+nl, leZ
4 2 4

o o T
= HauOOJIBLIINI OTpULIATCIIbHBIM KOPEHb X, =——-
4
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2.4.C07. a) 2cos’ [x—%j—cos(x—%)—lzo

(o) ol

T

cos(x—szl x-E = 2m x="142m
4 4 4

cos| x— = :—l x-Eonrliomk x:EiE+2nk
4 2 4 3 4 3

OrtBer: E+21tn, 5ji£+2nk;
4 4 3

6) 2sin2(x—Ej+3sin(x—Ej+1:O
3 3

(2sin[x—5j+1j(sin[x—5j+1j:0
3 3

. b 1 b P
sin| x—— |=—— — (= =
( 3j X +(-1) 6+7tn

2 3 ne T

OrBer: E+(—1) —+ 7, I omk.
. T T T 3 6 6
sin| x—=|=-1 | x=——=+2nk
3 3 2

2.4.C08. a) 6sin’ [g - ZxJ +sin (g - ZxJ —2=0

6sin’ (E—ZxJ+4sin(ﬁ—2xj—3sin(ﬁ—2x)—2 =0
6 6 6
3sin(£—2x]+2 2sin(E—2xj—1 =0
6 6

. Y 2 T 2
sin| =—2x |=——| Z_2x = (=) in=
(6 ) 3% 2x =(-1) arcs1n3+7'cn

. (T 1 |= i T
— | == = 2x = (1) =+ 1tk
s1n(6 x) > 16 x=(=1) ¢

M-i_(_])k£+lk-

Otger: £+l(—1)” arcsin2+ ;
12 2 3 2712 12 2

6) 10cos2(2x—5]+3cos(2x—5]—1:0
4 4

10cos?| 2x— = +5cos(2x—E —cos(2x—E -1=0
4 4 4

2¢0s| 2x— | +1 || Scos| 2x—= |1 |=0
4 4
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T 1 n
cos| 2x—— |[=—— _t 42t
( 4j 3 2x 2 +21n
T 1
cos| 2x—— |=— |2x——=ztarccos—+2nk
4) 5
T T n 1 1
OtBeT: —+—+ mn; —+ —arccos—+ 7k .
8 3 8 2
2.4.C09
. 2sin4xcosdx =1
a) 4sin2xcosdx = =
cos2x cos2x =0
sin8x=1 8x:E+2nn )c:£ m
164 Otser: -+
cos2x#0 b n mk 16
2x #—+m1k X#—+—
2 4 2
1 sinl2x =1
0) 4cos3xcos6bx =— =
sin3x sin3x = 0
b x=L
2x=—+2 T4 6
* 2+ Tm<:> 24 6 Otser;: =+
k 24 6
3x =k x;t?
2.4.C10.

. NG 1.
a) \/gcosx—smx:20054x©7cosx—5s1nx:cos4x
b1 LT, b1
p== cosgcosx—smgsmx:cos4x©cos[x+gj:cos4x

3x—E 5x+E
P 2sinTsin76 =0

2
3x——
sin =0 3x—£—2nn :£+znn
2 6 18 3
Sx+— 5x+E*2nk x= £+znk
sin 3 =0 6 30 5

OrtBert: £+grm;—1+grtk;
18 3 30 5

. . . 1 LT
0) sinx—cosx =~/2 sin 5x smxcosz—cosxng:sme

i b1
- 4x+— 6x——

sin| x— = | =sin5x 2sin—%cos——4 =0
4 2 2
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b1

dx+= =

A 2 n T St mk
OrBeT: T

6x—g:n+2nk

24.C11. a) (x* = 7x+10)/cosx =0

r b1
cosx=0 Xx=—+7mn

cosx >0

X’ =7x+10=0 . OtBer: 5, ~+mn;
x=2,x=5 2
L cosx >0

6) (¥ —6x+8)+sinx =0
[sinx=0 x=mn
{x2—6x+8=0 {x:Z,x:4 Otser: 2, T.

sinx >0 sinx >0

sinx =1

2.4.C12. a) sin x+2cos 4x=3 <
cos4x =1

b
b xX=—+27n
x:E+2nn 2

ok
2

OrtBer: E+ 27n ;
4x =27k X 2

cosx =1

0) cosx+3sin =4 < Cx e
4 51112:1

& 9x

X =2mn
x=27n
P
ol iomk {
4 2

x=2n+8nk
Otser: 270+ 87k .

Yposens D.
2.4.D01. a) cos6mrsin9mx = cosmysinldnx ; x € [3,4];

sin 97x cos 67x = sin14mx cos mx ;
1. . 1. .
5[s1n15xn +sin3nx] = 5[sm 15mx +sin13nx] ;

k
3mr = 13+ 2nk, k e Z x=-,keZ

= , 3HAYUT,
3nax=n—-13nx+2nn, ne Z 2n+1
x:

sin3mx =sinl3mx ; {
e’z

>

4HCIIO PellCHU YpaBHEHHUs, IPUHAAJICKALIMX OTpe3Ky [3; 4], paBHO 14.
6) cos4mrsin8mx = cosmrsinllnx , x €[-2,-1];
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l[sin121'wc+sin47r.x] = %[sin 12mtx +sin107nx] 5 sin4mx =sinl0mx ;

k
4mr = 10me+ 2k, ke Z x=-2,keZ
4dnx =n—10mx+2nn, ne Z 2n+1 ’
X = ,neZ
14
Orpesky [-2,-1] mpunamnexar 11 KopHe# ypaBHEHHS.
2.4.D02.

. 3x .
a) 851n7xsm§—3:—2c052x; 4[cosx—cos2x]-3=-2cos2x ;

2c0s2x—4cosx+3=0; 4cos’x—4cosx+1=0;

cosx:l; x:J_rE+2nk; X :E;
2 3

Haum 3
3x X
0) 800570055—3 =6c0s2x; 4 cos2x+cosx]-3-6cos2x=0;

2cos2x—4cosx+3=0; 4coszx—4cosx+1:0;

AHAIIOTHYHO € ) X,,,, —g .
2.4.D03.

T mx L 2mx
a) cig(———)=ig(—+—);
) g =) =18+ =)

n  mx n  mx n 2mx X
cos(——— cos7+— = sin(———)sin(—+—) ; cos(2n+—)=0;
(4 5) (4 5 =) (4 5) (4 P ) ( 5)

2n+E=E+nk, keZ; x=—1—5+5k=—71+5k,ke A
5 2 2 2
sin(E -y | ™y iez xr 215l lez
4 5 .14 5 4
cos(£+2—nx)¢0 T z—m;t +nm, meZ x¢§+§m,meZ
4 5 4 5 2 4 2
Pemenust He npoTUBOpEUaT.
15 5 475
IlepBblif NONI0XKUTEIBHBIN KOPEHb X, = 25 > y Xyg = B —+47.5= -
5+475
SN g9 -2 2 g M0 4o 4g0.12-5760.
2 2 4
2n  mx
0) clg(*+*)—t -7
cos(— +3T) cos(———) = sm(—+3—) (Z—R—E)

cos(n+—):0; n+E:7+nk,keZ; f:—7+k,keZ; x=-2+4k ,k € Z;
4 4 2 4 2
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snCE 3™y Lo 3T L ez
5 4 15 4

s

COS(E—E);ﬁO 2—7T—E;¢riﬁ+ftm, meZ
L 5 2 5 2 2
3—x;ar&l—i,leZ x¢i+il,leZ

4 5 . 53

s

x¢—§+2m,meZ x¢—§+2m,meZ

O0nacTs, Tlie pelICHUs] He CYIIECTBYIOT, HE IEPECEKACTCS C PCIICHUEM.
X =23 x=2+4-49=198 ;
2+198

50 =5000 -

Sgp = 050 =

2.4.D04.

a) 35cox4x+12cos2x =35sin2x+12sin4x ;
35(cos4x —sin2x) = 12(sin4x —cos2x) ;

35(1—sin 2x —2sin® 2x) = 12(2sin 2x cos 2x — cos 2x) ;
—35(2sin2x—1)(sin2x+1) =12cos2x(2sin2x—1) ;
(12cos2x+35sin2x+35)(2sin2x—-1)=0;

(25in2x—1)(Lcos2x+ 35 sin2x+£)=0;
V122 +352 V1369 37

2sin2x-1=0; sin2x=l; 2x:£i£+2nk,ke VA
2 2 3

X = gig+ nk , k € Z - I-cepust peLieHUi.

Ecos 2x+§sin 2x = _» ; arcsin£+ 2x =(-1)" arcsin(—3—5)+ wn ;
37 37 37 37 37

D" arcsin(—i—i) +7mn— arcsing

X = 3 7 , n € Z— 1l cepus perieHui.

0) 9cos3x+40cos4x =9sin4x—-40sin3x ;
9(—cos3x +sin4x) = 40(sin3x+ cos4x) .

Bocmnonbzyemces Gpopmynamu

Sina‘*COSB=(Sina;B+cosa;B)(COSG_B+sina_B);

. .o+ + — L o-

sin o — cosp = (sin P+ cos S Py eos LB g 2B
2 2 2 2

Tx Tx X X Tx Tx X X
Tlonyunm 9(sin— + cos—)(cos — —sin —) = 40(sin — + cos—)(cos — —sin =) ;
y ( 3 3 ) 3 2) ( 3 3 ) 3 2)
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n Tx n 2nk

—+—=1nk, keZ |x=——+——,keZ
4 2 . 14 7
E_f:nn,nez x:E+2nn,neZ

4 2 2

2.4.D05. a) sin’ x +sin” 5x+sin? 7x+sin’ 1 lx =2 ;
1-cos2x 1-coslOx 1-cosl4x 1-cos22x
+ + +

2 2 2 2
4—cos2x—cosl0x—cosldx—cos22x=4;
cos2x+cos22x+coslOx+cosl4x=0;
2cosl12xcosl0x+2cos12xcos2x =0 ;
cos12x(cos10x+cos2x)=0; cosl2x-cos6x-cosdx=0;

=2;

12x:E+nk, keZ x:£+n—k, keZ
cosl2x=0 2 24 12
cosbx=0 = 6x:E+7m,neZ = x:£+ﬂ,k62.
cos4x =0 126

4x:E+nl,leZ x=£+n—l,leZ
2 8 4

6) cos?3x+cos” 4x+cos’ 9x+cos*10x =2 ;
cosb6x+1 cos8x+1 cosl8x+1 cos20x+1
+ + + =2
2 2 2 2

c0s6x+c0s20x+cos8x+cosl8x=0;
cosl13xcos7x+cosl3xcos5x=0; cosl3xcosb6xcosx=0;

s

T mk

13x:E+nk,keZ x=—+—,keZ
2 26 13

6x:E+nl,leZ ; x:£+n—l,leZ .
2 12 6

x:ngnm,meZ x=g+nm,meZ

2.4.D06. a) cos* 5x —sin* 5x = sinx ; cos® 5x —sin® 5x = sinx ;

cosl0x+1 . 1-cos10x
2 2
sinx—coslOx=0.

Bocnonezyemcst popmynamu u3 2.4.D04.

.11 11 . . .
(sm—x +cos —x)(cosg—x +sin 9—x) =0; sin(l 1x+E) 51n(9—x +£) =0;
2 2 2 2 4 2 4

=sinx; coslOx—sinx=0;

&+E:nk,kez x=—l+%,keZ
2 4 . 22 11
9—X+E=7'rn,neZ x:—£+2ﬂ,neZ
2 4 18

6) sin*13x—cos*13x =sinx; (sin?13x—cos?13x) =sinx ;
—c0s26x =sinx ; cos26x+sinx=0;
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(sin£x+coszx)(cos§x—sirIéX) =0;
2 2 2 2
.27 b 25 b
sin(=—x+—)cos(=—x+-)=0;
(2 4) (2 4)

27 T T 2nk

—x+—="nk, keZ x=——+——,keZ
2 4 . 54 27
§x+£=ﬁ+nn,neZ x=£+2ﬂ,nez
2 4 2 50 25

2.4.D07. a) sin”8x+sin’9x =sin*17x ;

l—cosl6x+ 1-cosl8x _1-cos34x
2 2 2

1-2cosl7xcosx+2cos’17x—1=0; cosl7x(cosl7x—cosx)=0;

x=£+n—k,keZ
n 34 17
cosl7x=0 17x=—+nk, keZ b1/}
17x = ; 2 j|x=—,neZ ;
cost/x=cosx 17x =+x+2nn, ne Z
N
x=—,meZ

6) cos 4x+cos’9x =cos’13x+1;

cos8x+1+c0518x+1 _ c0526x+1+
2 2 2

cos8x+cosl8x—cos26x—1=0;

1;

2co0s13xcos5x—2cos?13x+1-1=0;
cos13x(cosS5x—cosl3x)=0;

x:£+n—k, keZ
x 26 13
B3x=—+nk, keZ mn
2 ; x:?,neZ
13x =£5x+2nn, ne Z ;
x—n—, leZ
4

cos9x—sin7x

2.4.D08. a) NER:

sin9x—cos7x
(sin8x + cos8x)(—sin x —cos x) . sin x + cos x .
=43y SMXTCOSX _ /3

(sin8x + cos 8x)(cos x —sin x) sin x — cos X
sinx+cosx =+/3sinx—+/3 cos x sinx +~/3 cosx = v/3 sinx — cos x
. b T
sin(x——)# 0 =SIx——#7k, keZ
4 4
. b b
sm(8x+Z)¢0 8x+z¢7m, neZz

; 1—cosl6x—cosl8x+cos34x=0;
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2cos x—E =-2cos x+E 2cos x+£ cos _r =0
6 3 12 2

= xi%#—nk,keZ = x¢§+nk,keZ
xiﬂ—i,neZ xiﬂ—i,neZ
8 32 8 32
x+£:E+nl, leZ
12 2
= x;tE—Htk,keZ :>x:5—n+rtk,keZ.
4 12
xiﬂ—l, neZz
8 32
6) sinx—cos5x = (sin3x+cos3x)(cos2x+sin2x) =
cosx —sinSx > (sin3x + cos 3x)(sin 2x — cos 2x) ’
€08 2x+sin 2x = /3 sin 2x —/3 cos 2x 08 2x —/3sin 2x = —/3 cos 2x +sin 2x
sin 3x+£j¢0 = 3x+E¢nl, leZ
4 4
sin| 2x=" 10 2x—E¢nn, neZ
4 4
2cos 2x+E =-2co0s 2x—E cos 2x+E +cos 2x—E =0
3 6 3 6
= xin—l—ﬂ,leZ = xiﬂ—ﬂ,lez =
3 12 3 12
x¢E+E,neZ x¢E+@,neZ
8 2 8 2
2cos 2x+£jcos(E]:0 2x+£:£+nk keZ
12 2 12 2 ’
. S S Ty S LILY
3 12 3 12 24 2
x¢E+@,neZ x¢E+E,neZ
8 2 8 2
2.4.D09.

\/g—tg3x _cosTx
\/gtg7x—1 cos3x
\/§COS3X—Sin3X = x/gsin7x—cos7x ;

a)

cos(3x + g) =—cos(7x+ g) ; cos(3x+ g) +cos(7x+ g) =0;
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T T n  mk
Sx+—=—+mk X

= —b4 —
cos(5x+£)cos(2x+£):0; ; 205 , k.neZ;
4 12 T T St mn
2X+—=—+71n | x=—+—
12 2 24 2
sin3x =0 Tk
—, keZz
\/gctg3x—1 sin9x NE rg ke )
B 9 =sin3x = eI = TN ’
X sin9x # 0 xi§+;, neZ
V3 cos3x —sin3x = /3 sin9x — cos 9 ; sin(g -3x)= sin(9x—%) ;
I ay=9x-Zi2m x=24
3 6 . 24 6
; | ,LbneZ.
Y8 Y IS .
3 6 36 6
mk
=—, keZ
tgdx =0 4x=mk, keZ T
2.4D10. a) 83 _, JlE=0 =l ke 4 =
tgldx tgldx =0 l4x#nn, neZ

x;«t@, neZz
14

x=%k,k;t2n,k,neZ.

103 cte3x =0 3x:E+nk,keZ x:E+Tc—k,keZ
peyil {tg24 0 ’ =1 0 -
clgax clgstx = 24x¢E+nn,neZ x¢l+ﬁ,nez
2 48 24
:>x:E+n—k,keZ.
6 3
sin(Sx—g) o
2.4.D11. a) ——>—=0. OGnactb ompeneneHust ———#—+mwk, k € Z.
oos(fx—E) 332
3.3
Pemenue: 8x—£:nn, x:—n—+ﬂ,n [SYA
6 48 8
cos(3x+£) -
6) ————=0. O6nacts onpeneneHuss ———# nk , x # 3n+97k .
sin(g—g) 23

Pemenue: 3x+E:E+nn; x:£+y,n eZ.
3 2 18 3

2 .
2.4.D12.a) ——+13cosx =—13sinx; x# nk — 00JaCTb OIIpECICHUS;
sinx

2+13sinxcosx =—13sin’ x ; 2+%sin2x = —g(l—COSZx) ;
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13(sin2x —cos2x) =—13—-4; 13(cos2x—sin2x) =17’
\/Ecos(2x+ﬁ) _ ; cos(2x+E) _ 17 ;
413 4 132
17

arccos( )
2x+ 5 = +arccos 17 +2nk , k € Z; x:—EiﬂJrnk,keZ.
4 13V2 8 2

0) 49cosx+11sinx = . O6nacTh onpeneneHus x # g+ nk ;

0S X

49cos? x+11sinxcosx—4=0; 49(M)+1—;sin2x—4 -0
49 11 41
49cos2x+11sin2x=—-41; cos2x+ sin2x = ——"
\2522 \2522 \2522
cos(2x —arccos s )=— 4l
N25227 25227
49 41
2x —arccos = tarccos(————)+2nk , k € Z,
\2522 ( \2522
arccos 7£+arccos(— Ll )
X = 2522 5 2522 +TCk N k S Z
§ 5. Iloka3aTenbHBbIC YPaBHEHUS
YpoBenn A.
2.5.A01.
1
a) 5% :L; 5 :i1;53’C =53 :>3x:—1:x:—l. OrB: x:—l.
NE £ 3 9 9
53
1
6) 2% :L; 23 :%;23/‘ =24 33x:—l3x:—i.OTB: x:—i.
2 1 4 12 12
24
2.5.A02.
a) 3xz+3x—l _ L p 3xz+3x—l "4 %_;3x2+3x—1 — 3—3 —_+ xZ +3x—1= _3;
N -3+1
x"+3x4+2=0; D=9-4-2=1; x= ix =-2;x=—1.
OtBet: X1 =-2,x, =—1.
6) 4)’2—8x+12 — é ; 4x278x+12 — 473 — xZ —8x+12=-3 ;

5 8+2
x“—=8x+15=0; D=64-4-15=4,; x:T;xl:5,x2:3.OTB:x1=5,x2=3.

2.5.A03.
2% =16 (277 =2% [(x-3y=4]2 [2x-6y=8
a ; ; ; .
2x+y=5 (2x+y=5 |[2x+y=5 2x+y=5
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Berarem 2 YpaBHEHHUE CUCTEMBI U3 IIEPBOTO, TOTAa

3
1y=3 7777
Y ; 7.OTB€T1x=E,y=—é.
x=4+3y 19 7
X=—
7
6) 643{—3}':8 ) 82):—6}':8 ) 2x—6y:1‘
12x+y=2" [12x+y=2" [12x+y=2"
{2x76(2712x):1. {2x712+72x71:0. {74x=13 . x:%
y=2-12x y=2-12x y=2-12x 2 12x
13 13 13
ML) T T T 13 4
4 ; ; ;OmBeT: x=—,p=——.
7 78 78 4 74y 37

=2-12 =2-— |y=2- =——
7 7 37 Y 37 U737

2.5.A04.

a) 4 -3.4"-4=0.

IlycTs 4" =¢, Tor/a ypaBHEHHE UMeeT BUML: t* —3t—4=0;
D=9+4.-4=25; t=3%5; t=4t=-1; 4 =4=>x=1;

4" = -1 = pemenui Het. OTBeT: x=1.

6) 2™ —14-2"-32=0.Ilyctp 2° =1, TOrJa ypaBHEHHE UMEET BU:

14+1
= 8;t1=—2;z‘2=16;

t?-14t-32=0; D=14+4.32=18%; ¢

2% = -2 = pemenuii HeT; 2° =16 = x =4 . OtBer: x =4.

2.5.A05.
1 5)&)’725
) 5 B {5”'5"'=52 {y—5x=2 JLy:2+5x
a 5 5 5 ;
2x—y s = — =
22'**Y:L 22y — 9 2x—y=-5" [2x—(2+5x)=-5
32
y=2+5x y=245x |[y=2+5 |y=7
; 2 ; .OtBer: x=1,y="7.
2x-2-5x+5=0 |-3x=-3 x=1 x=1
1 2x-y
7 =27 [y =3 —2x=3
0) [J Y e 72;{y ;
1 5% =5 3x-y=-2
53)(—}*:7
25
=342 =3+2 =5
% * R Y x; Y .OtBer: x=1,y=5.
3x-3-2x=-2" |x=1 xX=

2.5.A06.2) 4*77 =64; 4x—17=3; 4x=20; x=5.OtBer: x=5
6) 5% =25; 5% % =5%; 2x-8=2; 2x=10; x=5.OtBer: x=5



Yposens B.
2.5.B01.2) 2>* =16""; 5x—4=4x+12; x=16. OtBeT: x=16
6) 32 =81""; 32 =34 5x42=4x-4; x=—6. OtBer: x=-6.
2.5.B02. a) 2000° ° =1999""; x2—9=0; x =43 ; OTBeT: x = +3
6) 2003 ¢ =2004% ; x2-36=0; x = 6.; OTBeT: x = 6.
1 x+1 . —2x-2 l . 1 . 1 . 1
2.5.B03. a) o) =J6; 62=62; 2x-2=o5 2w=2o; x=-lo

OtBeT: x= —11 .
4

5
6) (6174)%1 :4\/5; -6x+6 :\/ﬁ; 96x+6 :\/275; 27656 _ 93

—6x=§—6; —6x=—z; x=l. OrtBer: x=l.
2 2 12 12

2.5.B04. 21)4»“2*’”‘”2 =i; ¥ —8x+12=-3; x> —8x+15=0; x,=3,x, =5
64

(mo 1. Buera) OtBer: x, =3,x, =5.
1
6)3*2*3*’2:5; CAdr—2=—4; X +3x+2=0; x, =-2,x,=—1.

OtBet: x; =-2,x, =—1.
2.5.B05. a) 3-2° -2 =4; 3.27.2° 2.2 =4; 24.2°-16.2" =4; 8.2 =4,
2205 =4; 2" =27 x+3=2; x=-1.
Otser: x=-1.
6)3"" +2.32 =21; 3°.342.3.32=21; 3-3'+18-3" =21; 21.3"=21; 3*=1;
x=0.0tBer: x=0.
2.5.B06. a) 2+ —3.2% 1 _5.0%* = 56,
Ilycts 4x—1=t, Torna ypaBHCHUE IPUMET BUJ:
2% 3.2 5.2 = _56; 2.2 ~3.2' —5.2' -4 =56,
16-2' =3.2' =20-2' = —56; <7-2' =-56; 2 =2°;
4x—1=3=4x=4=x=1.0tmBeT: x=1.
6) 47 43.47 1 5.4 = 64
Ilycts 2x—1=1¢, Torna ypaBHEHUE NPUMET BUL:
4434 5.4 = 64 16-4'+3-4'-20-4 =—64; —-4' =—64;
4 =64; t=3; 2x-1=3=2x=4=x=2.0T1BeT: x=2.
2.5B07.a) 3° =277 ¥ -3x=3x"-9; 2x>~3x+9=0; 2x*+3x-9=0;
D=9+4-2.9=81; x= =29 ;5 =-3,x, ZE.OTBGTZ x, =-3,x, :i.
—4 2 2
6) 4x2+5x :16x2+3; 4x2+5x :42(x2+3); 4xz+5:c :42x2+6; x2+5x=2x2+6;
¥ +5x-6=0; x*-5x+6=0; x, =2,x, =3. OTBeT: x, =2,x, = 3.

2.5.B08.a) 3% -2.3*-3=0.
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IlycTh 3° =, TOT/a ypaBHEHHUE IPUMET BUL: 1 —2(-3=0;
t=3,t=-1; 3 =3= x=1;3" = -1He umeer pewenuii. OTBeT: x =1.
6) 2™ —3-2*—4=01IIycTs 2 =¢, TOTZIa ypaBHEHIE IPUMET BUI: 1 —3t—4=0;

t=4t=-1; 2*=4= x=2; 2" =—1- pemiennii HeT. OTBET: X = 2.

2.5.B09. a) 35" = Gj 77 35T = 5Y7F 0 351 =357 s {_x=x;

OtBeT: x = l
2

Al 4y = 4t +y =48 4Q27-4y)+y =48
25810, 2) {411 +y 48.{ y {( )ty =48

115 +4y=27 11"'+4y:27; 11" =274y
427-4y)+y=48; 108—16y+y =48 ; —15y =—60;
y=4;11"=27-4-4; 1I"=11=x=1.Otper: x=1,y=4.
3-5"+y=78 |3-5"+y=78 |3(16+3y)+y=78
{5*—3y=16 {5"=16+3y ,{51=16+3y
48+49y+y=78;10y=30; y=3; 5 =16+3-3; x=2.
OtBet: x=2,y=3.
25811, 5) {2*—4.2)' =-62 : {2X—70+3.2x =-62
3.2°44.2" =70 |4-2" =70-3-2"
4.2°=8;2"=2; x=1;4.2"=70-3-2; 2" =16;y=4. OtBer: x=1,y=4.
{3x+3'3y_54 ; {3x+4'31_81_54; 5.3 =135; 3 =127; x=3;
4.3*-3.3" =81 |4-3'-81=3.3"

3-3"=4.3"-81; 3"=9; y=2.01Ber: x=3,y=2.

;2" —-8+43.2"=0;

X 4=
25B12.a) (¢ IV IR sl Cogs 48 134 208, & mas o1
x—y=1
x=1l+y=x=2.01BeT: x=2,y=1.
Y _4.3Y =
6) 343 69;33“’—4-3-":69;27-3}’—4~3-":69;
x—y=3
3=3; y=1; x=3+y=>x=4.01Ber: x=4,y=1.

Yposens C.

NG

- 5 5.
2.5.C01. a) 0,125.4° =[8J ;2730018 Z 927 . HOxI83 _ 907
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6x—21:§x; zx:21; lx:3; x=6.
2 2 2

-x 3
0) 0.25.4516 :(‘/EJ ; 210v32°2 92" 10x—34:§x; %x=34; x=4.
’ 4

2, L, 2
2.5.002.2) 4 —28=-3.8" 3 ;3.2 42072 _9g_(.
Tycts 2% =1, torma £ +3t-28=0; t, =—7,1, = 4

2% *¥ He MOKeET PaBHATbCS —7

P _g 2 S22 3% 4y 2=0; D=1424=25;
15 2

x= s =-1, x;==.

6 3

x2+lx 2 x2+lx
6) 92X2+2X715:72.9 2 R 92"' 42.9 2 _15=0.
2, 1,
Iycts 9 2 =¢t,Torma > +2t-15=0; t, =-5,¢, =3;

1 1
*4—x 2

X7 +—x 2
9 2 He MOJKET paBHATBCA —5; 9 2 =32+ =3,

1
2x°+x-1=0; D=1+8=9; xl:q,xzzg;

2.5.C03.a) 5 +5* =2 . Iycts 5 =1>0; t+1=2; 2 -2t+1=0;
t
th=t,=1;5"=5;2x=0; x=0.
6) 6 +6=2; 6" =t z+1:2; 1 -2+1=0;1=1; x=0.
t

2.5.C04. 2) 8 —6-82-2=0; 81-48-8*"1.2=0; §'=t>0; t- 8 -2=0;
t

t2-2t-48=0; t,=8, t,=-; 8" He MoxeT paBHATECSK —8; 8°'=8'; x-1=1; x=2.
6) 3"-6:3**3=0; 3¥"°-18-33+3=0; 3**=t>0; t-% +3=0; t*+3t-18=0;

t,=3, t,=-6; 3" e Moxer paBHsTECE —6; 3°°=3"; x+5=1; x=-4.

x-3 x 3
2.5.C05. a) 9%-24:3 2 =3:3%; 3%.24-32 2 -3-37=(;
3% %-35 -3-3%=0; JToMHO*HM 00€ 4acTu ypaBHeHust Ha 3" = 0 ;
8 8 64 100 10
37 313=0; 300 - L 320, D=— + 120 =— =(—= )
N N 3 NS
8. 10
NERE) 4 5 1 X, 2L5x_~ 1,5
=2 N2 =33 = = <0, 3% 3M7=31, x=1.
1 2 2 \/g \/g \/g 2 FE
3x-5 =
6) 16*-31-2 2 =27 2% 312 27%=();
42
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S5x Sx
2 3L 0% o0, 22 =450 3L =0, p= 201128 _ (33 o
42 42 32 V32
31 33
et s 0
t1:4\/E 4\/§:i:4ﬁ;22=22;x:1.
2 V2

4
—(8+x
2.5.C06. a) V64" = 16" ; 2159= 3" 15-9x=§ '8+§ x

3113 13
7X_7' =

3 3N

6) 2T YT 3 2 235 8145x=28+dx; 49x=53; xzi%.
2.5.C07.

B ! ¥ aan-r@y

4513 44247 (47 +3)(47+24)
47342-4%24=0; 4*=t>0; t*4+2t-24=0; t,=4, t,=-6;
4" He MOKeT paBHATHCS —6; 4"=4, x=1.

6) 1 _ 3

3" +4 3'+18
t,=3, t;=-6; 3" He MoxeT paBHATECS —6; 3°=3, x=1.

; 3%418=3"44-3%; 3%%4+3-3%-18=0; 3*=t>0;

2.5.C08.

X

1 1Y 2 -
a) —| = +5”‘:—;1~52+5’x—£:0;
5(/5 2575 25

2557455 2020, 5 2 = >0 ; 25¢+5t-2=0; t2+§ ) % —0:

X X
it 2 ad
tj=—, h=-=; 5 2 He MOXKeT PaBHATECH - — ; 5 2 =5"; = =1;x=2.
5 5 5 2

0) AL +6”"=1;6"‘+i'67-l=0; 67:t>0;t2+ﬂt—l:0;
3\ V6 4 3 4 3 4
45
16 5 0 73731 3 3
D=—+1=—=;1t= =—t=-=; 6™ He MOXET PaBHATLCS - — ;
9 9 2 6 2 2
62=6"; X=1;x=2.
2
g2
4%.5" =20 4.5 =20 Ty
25.000. ) : s ;290 5 6,
16.\ .5)’71 =16 42x .5,»4 =16 20 - 5
57 =16
5}
5'y=E=l :5Y=5"1 y=1; 4"=§ =4;x=1. OrBer: x=1, y=1.
80 5 5

115



y 10

527 =10 T 5
0) HE N > ; 5%=5; x=1; 2y—E ; y=1. OtBer: x=1, y=1.
2572771 =25 |5:10 5
=25
57.2
64
L o12 | =27 =12
2.5.C10. a) {2 2 12; 2 ;
x+y=6 Xx=6-y

27+12:2%-64=0; 2°=t; t*+12t-64=0; t;=4, t,=-16;
2Y He MOXKeET paBHAThCA —16; 2'=4; y=2; x=6-2=4. OtBer: x=4,y=2.

;13 =778 3%.78-3.043=0; 3¥=>0; -78-1-243=0; t,=-3,

x=5-y

3 ,

X _ay _ 3

6) 3*-3 78 3
x+y=5

t,=81; 3’=81; y=4; x=5-4=1. OtseT: x=1, y=4.

x+l y+2: X+l X o_
2.5.C11. a) {2 ¥o=2. {2 3 =2

; 27=3%; x=0; y=-2.
x—-y=2

y=x-2
Oteet: x =0,y =-2.

xX+3 Hy-3 — X+3  Hx+2 —
5 {3 27 =3 {3 2 =3,

x-—y=-5  |y=x+5

3= x4+2=0; x=-2; y=3. OtBeT: X =2, y = 3.

2.5.C12. a) 3%"1=27+53-3*+3%; 3%(3-1)-53-3%-27=0;
2:3%%.53-3*.27=0; 3*=t>0; 2t>-53t-27=0; D=2809+8-27=(55)%;

+
(L3355 53455, tz:_% #3%; 3*=27;x=3.

s U=

4
6) 57 1=25+74-5"+2-5%; 3-57-74-5%-25=0; 5*=t>0;
D=5476+300=5776=(76)%; t,= L;% - —% # 5% 1,=05; 5=25; x=2.

Yposens D.

2.5.D01 2) 121-13°°-13- 11" S =169-11"  -11:13°
121913 9143 11 2 =169 11 2143132
AT 1357 1311 2)=13(13- 117 2 -11-13° 7 );
1113570213 1170 =0; 13° 9= 117719 x%10=0; x=++/10 .
6) 169 8% -8 13 S =64-13"-13-8"
13(13-87 70 -8 137 0 )=8(8- 13" ©-13- 8% °);
13-8° 7081370 =0; 87137 =0 ; x2-7=0; x=+/7 .

l+x2 l-)c2 —l+x2 l—xz
2.5.D02. a) 8 —8.8" =56 ; 6487+ 8- 8"+ =56;
87 Zy50: O 3256 PHT8=0: =1, t=8 % 81 ;

t

g g s x2-1=0; x=1+1.
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6) 5 -5-5' =20; 25- 57 -5+ 51 =20; Iycrs 5 =t>0.

25 _5220: PHA-5=0; t=1, =5 = 5 5 51 =50 =] x=+ 1.
t

2.5.D03. a) 2527 _6.523 150 53 _g.525 L5,
525 =0; 2-6t+5=0; t,=5, t,=1; 577 =5"; 243 =1;
x+3=i ; x1=-2% ; SZW =5°; x+3=0; x,=-3. OTBeT: X| = —2% , Xy =-3.

6) 92 432 43=0; 32 =>0; P-4t+3=0; 4,=3, t,=1; 37 =3y Jx—2=1;
X1=3; 32 =30 x-2=0;x,=2. OtBeT: X; =3, X, = 2.

4y-1
ol_g |y 3 o=p Ao,y 3
24D04.0) 1700 TS e B0
X’ =16 = 3 4
x4 =2

16y-4=3y+9; 13y=13; y=1; x*'=8; x=2. OtBer: x =2, y = 1.

3
3y-11 _ 3, 4 31
6) {x BRTE SR LA S S VY

x"’i3 =4 xy—3 -4 2 2

3y-2y=-6+11; y=5; x’=4; x=2. OTBeT: X =2,y = 5.

25.D05.q) |9 ~26:370% = 37 {32"’4 —26-3V IO Z g
y-x=9 ’ y=9+x ’

32x-4_26.30,5x-2,5_3-x+2:0 |.3-2+X;

324 26 31531 =0 315%3= > 26 1=0;
33 33
26 N 28
) ke
D= 676+4-27 784 _( 28 ~tlzmzi; 0>4,#31°%3;
27 27 33 2 2:33
3192 21 3159315, | 5x3-1 5, %35 y=12. Omser: x = 3, y = 12.
33
16x—l +63.4x+1—0,5y — 4—x+l 42x—2 +63'40’5X_2 4 4—x+l
0 ; ;
) y—x=6 y=6+x

477463-4177-1=0; 47+63-4"7-64=0; 4'7'=t>0; *+63t-64=0;
t=1, t,=-64 # 4", 415=4%; x=0; y=6. OtBeT: X =0,y = 6.

3 3 3 3
2.5.D06. a) 25 * +35 * =49 * . Pazmenum Ha 49 *;

3 3 3
(éj ‘+(§j "-1=0; [5] " =150 ; +t-1=0; D=1+4=5;
49 7 7

_1+2\/’ 0otz (Ji;(sji:ﬁ—l. 3 J5-1

2 C =

3
2 T ox 2 2 J5-1'

7

1=
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3 3 3 3
0) 49 — 42" =3.36*. Pa3nem/1M Ha 36*;

6
(%)X—( ] 3=0,( j =t>0; t*t-3=0; D=1+12;

3
X

3
t= 1+\/ 05t z x 1+\/ 3 ~log 1++13
6 72
6

X
2.5.D07. a) 2% = %—2.4““*4”“*” ;

E, 24(x+3)2 +l.22(x+3)2 _E -0;

24(x+3)2 1.2 A(x+2) _
2’ 2 2
D S T B A
2 2 2
2(x+3)’=0; x=3.

6) 34(x+2)2 _ 4 4
3

_3. 9(x+3)(x+]) 34(\+2) 4o 32(v+2) 5 =0 ;

> 1. 4 4
32D’ s 0 P2 20 ty=], = 320D
3 3 3

2(x+2)*=0; x+2=0; x=-2.
2.5.D08.

X x+1 3x —2x-2
o (4] A ) s
AT 1g9 2

x-2
(éj :E 3 x-2=1; x=3.
2 2

X x+l1 2x-3x-3
0) (2) (ﬁj _ls64 ; (Ej =3 ; -x-3=1; x=-4.
4) \27 Igl6 2 2

; x=3log

=20

l X
2.5.D09. a) 4%-13-3" N PORE 22X+ 22= 3 (3X+13%);

1

P* X X*Zl x—2—
22X 3-8 A7 L3 2.3 2; 2-=0 x—zé

' 216 9"
1

e+l
6) 9*.0-7 2 :7»+2_4.32x71;32x+g32x:ﬁ(7x+%.7)c);

3 3
L:;Zx: 1 7\, 9 2:7 Z;X_E:O;X:g_
3.9 J7-7 2 2
273V =17 (2% 2% _2.2-1=-17
2.5.D10. a) R ;

2 32=-1 [32=2741

22%=16; x=3; 32 = +1;%:2;y=4.OTBeT:X=3,y=4_
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35 =-16 (3 -3"-4.3-4=-16
; ;3%=3; x=1;

b4 y
3_52=-2 [52=243"

=2+3; %:1; y=2.OtrBeT: X =1,y =2.

2.5.D11.2) 9" +72 = 3(%)“’52 3 g2sintx g’y gy
32932 70 205 83 Y =72 5 32 237 sin’x=1;
{Zziil—l R x=g+nk ke Z.

6) 450 % 1 = 4(%)0052)(—2 : p2sin*x _pd-cos’x 15 _ :

22 g W L1020 29 =15 05 £-8t+12=0; t,=6, t,=2;
25— 6 ; sin’x=log,6 — He MMeeT pemeHni, T.K. 10g,6>1;
250" % 9+ sin®x=1; x=g+nk,k eZ.

2.5.D12. a) =27 _2'77 =§;9(7"-2'7"‘)=5(7"+2-7"‘);
7+2-7F 9

T=10418) 75 T=T 7= 210 x=

55 -2.57%

6) > - % (5253 (5 2 57); 452057 53] x= L

5542.5°F 2

§6. Jlorapudmuyeckue ypaBHeHHs
YpoBens A.

2.6.A01 a) logs(x-3)=2; (x-3)=5% x-3=25; x=28. OtBeT: x=28.

0) logs(x+1)=4; x+1=3% x+1=81; x=80. Otger: x=80.

2.6.A02 a) logy(3x-4)=logy(x+1); 3x-4=x+1; 2x=5; x=2,5. OtBeT: X=2,5.

0) logs(5x+4)=logy(x+5); Sx+4=x+5; 4x=1; X:% . OtBer: X:% .

2.6.A03 a) log,(x*-2x+8)=4; x>-2x+8=16; x*-2x-8=0; x,=-2, X,=4.
O1BeT: X1=-2, X,=4.

6) log(x*+2x+49)=3; x*+2x+49=4"; x*+2x-15=0; x;=3, X,=-5.
OtBeT: X;=3, X,=-5.

log;(x+y)=4 {x+y =81

2.6.A04. 2) { .
x—y=

x—y=285

Borurem (2) u3 (1): 2y=-4, y=-2; x=81-y = x=83. OtBerT: x=83, y=-2.

x—y=60’

6) logz(x+y):6‘ x+y:26 . x+y=064
x—y=60 x—y=60"

Brrarem BTOpOe ypaBHEHHE CUCTEMBI U3 MEPBOTO 2y=4 => y=2;
x=064-y = x =64-2 =62 . OtBeT: X=62,y=2.
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log(3x—1)=2 [3x—y=36
2.6.A05.a){0g6(x ») «{x Y

log,s(6x+y)=1" |6x+y=18"
CrnoxuM ypaBHeHuUs cucTeMsl. [lomyunm: 9x=54; x=6; y=18-6x;
y=-18. OtBer: x=06,y=-18.

log;(2x-y)=2 [2x-y=49

log,,(7x+y)=1" |Tx+y=14"
C10XuM ypaBHEHUS CUCTeMBL: 9x=03; x=7; y=14-7x; y=14-7-7,
y=-35. OtBer: x=7,y=-35.

2.6.A06. a) log,(5x-73)-2=log,3; log,(5x-73)-log,4=log,3; log, =log,3;

Sx-73
4

5*;73 =3 5x-73=12; x=17. Otger: x=17.

6) logs(9x-124)-1=logs4; logs(9x-124)-logs5=logs4; logs 2X 124 —jog.4;
5

9x-124=20; 9x=144; x=16. OTBeT: Xx=16.
Yposens B.
2.6.B01. a) log;2+log4+logs, S=logs(x+33); log7,40-log7,(x+33)=0;

logsx 40 =0; 40 =1 = x+33=40; x=7. OtBeT: X=7.

x+33  x+33
0) logx2+logad+logs6=logu(x+44); logs48=logs,(x+44);
x+44=48; x=4. OtBeT: Xx=4.

2.6.B02.
2) log, x—3y =13 _ |log,x=13+3y
3log,x+y=-1 |[3(13+3y)+y=—1

39+9y+y=-1; 10y=-40; y=-4; logyx=13-12; log,x=1; x=2. OtBeT: x=2,y=-4.
5 {long—Zy =3 {log6x:3+2y :

23+2y)+y =1
6+4y+y=1; S5y=-5; y=-1; logex=3-2; loggx=1; x=6. OTBeT: X=06,y=-1.
log, x+log,y=5 [log,x-y=5 |x-y=32
x=3y=-20 {x—3y=—2o’ {x=—20+3y’

2loggx+y=1"

2.5.B03. a) {

(3y-20)y=32; 3y*-20y-32=0; D=400+4-3-32=28"; y= 1 y1=8,

_20+28"
6

4
yo=- ~3 -HE YIOBJIETBOPSCT 00JIACTH ONPENeTIeHHS; X' y=32 = X=4.

OtBert: x=4,y=8.
log;x+log;y=3 [logyx-y=3 [x-y=27
6) ; ; ;
x—y=-6 x—y=—-6 x—-y=-6

(y-6)y=27 = y*-6y-27=0; D=36+4-27=12%; y= % L y1=9,

y,=-3 — HE yIOBICTBOPSAET O0JIACTH OMPEACICHUS; X y=27 = x=3.
OtBert: x=3,y=9.
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5log, x+3log, y=-11 (Slog, x+3(-13-4log, x) =-11

2.6.B04. a) 2 ; : : ;
4log, x+log, y=-13 log, y=-13—-4log, x
B B
5log, x—39-12log, x=-11; —7log, x =28 log, x =—4;
2 2 2 2

x:(% Yi==> x=16; log,y=-13+4-4; log,y=3 => y=8. OtBer: x=16,y=8.

3log, x—log; y=-13 |3log, x+13=logs y
6) 2 . 2 .

2log, x+3logsy=-5" |2log, x+3(3log, x+13)=-5"

2 2 2

2log, x+9log, x+39 =5 11log, x = —44 ; log, x =4 , x=( L y*;

2 2 B 2 2
x=2"=16; logsy=3(-4)+13; logsy=1 = y=5. Otser: x=16,y=5.

log, (8x-3y)=-1 _ _

2.6.B05.2) | 3 : {Sx 3y=5.

log,(2x+3y)=2 (2x+3y=4

CnoxuM ypaBHeHHUs cucTeMbl: 10x=9; x=% ; 3y=4-2x; 3y=4-%

211 1
3y="=, y=—.O0tBer: x=0,9, y=—.
AT 7S
log, Ox+2y)==3 (9,19, 3 >
6) 5 ; ; BeruteM ypaBHEHUs cucTeMbl 6X=5; X=—;
3x+2y=3 6

log;(3x+2y)=1

2y=3-3x; 2y=3-% ; 2y=0,5; y=0,25. OtBer: x=§ y= !

Z .
2.6.B06. a) log;, ;32=5; I5x-31°=27; |5x-3|=2;
Sx_3-2 S5x=5=x=1 |
; 1 . OtBet: X;=— ,X,=1.
5x=3=-2 5x:1:x:g 5
6) logp,1327=3; [2x+13P=3%; [2x+13}=3;
2x+13=3 [2x=-10=x=-5
; . OtBeT: X; =5, X, =-8.
2x+13=-3 " |2x=-16=>x=-8

2.6.B07. a) loge(x>-3x+32)=2; x>-3x+32=36; x*-3x-4=0; x,=4, x,=1.
OrtBet: X;=4,x,=1.

6) logs(x*+7x+37)=3; x*+7x+37=27; x*+7x+10=0; x;=-5, x,=-2.
OTBeT: X=-5, X,=-2.

2.6.B08. a) 10g1 (3X +ZX*3) =—x 5 3X+2X-3:3X; X:1,5.
3

Ortsert: x=1,5.
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6) log, (7% =5x—7) = =3x ; 7°*-5x-7=T"; -5x=T, x;% . OtBert: x——g .
7

2.6.B09. a) logy(x*+5x+5)=logs(x*-x+5); X*+5x+5=x’-x+5; 6x=0; x=0. OTB: X=0.
6) logs(x*-3x+3)=log (x*+x+3); x*-3x+3=x"+x+3; -4x=0; x=0. OtBer: x=0.
2.6.B10. a) 2°2C%) = _x 424 ; 3x>+x-24=0; D=1+4-3-24=17"%

x= —1£17 5 X1=-3, X,=2 2 Orger: x;=-3, x,=2 2z
3 3

6) Sles) 13591 2x2-13x+21=0; D=169-4-2-21=1;
x=13%1 ; X1=3, X,=3,5. Ot1BeT: X;=3, X,=3,5.

25y =27 Sx=-25=>x=-5
2.6.B11. a) log, | 2—5x|=-3; |2-5x|=27; [ ; 29 -
3 2-5x=-27 Sx:29:>x:?

OtBeT: X;=35, X2:25—9 .

0) log, [19-5x|=-2;[19-5x]=4;

2

23 -

{19_5)(:4 —Sx=-15x=3
19-5x=—4" Sr=-2%x=T

23
OTBeT: X1=3, X,= 5

2.6.B12. a) log, (x> —6x+22) = log, (6x—5) ; X*-6x+22=6x-5;
5 3

-12x427=0; D=144-4-27=36: x=$ X, = 3, x,=9. OTBeT: X,=3 .X,=9.

2 — .
0) log, (x> —9x+52) = log, (5x +4) s X -9x+52=5x+4;
! 1

3
X 14x+48=0; D=142-4-48=4; x= 14;2 S X, =6, X,=8.

OtBeT: X;=6,X,=8.

Yposens C
2.6.C1. 2) log, (x+1)=64-27 ; log, (x+1) = 25* ; 1og2(x+1)=zﬁ+y; Y
27 +log,(x+1) =16 |27 +log,(x+1)=16 |27 +64:2" =16

HOKHM BTOPOE ypaBHEHUE CHCTEMBI Ha 27
22.1627+64=0; (27-8)’=0; 27¥=8; -y=3; y=-3; logy(x+1)=2%; x+1=2%;
x+1=256; x=255. OtBer: x = 255,y =-3.
5 logy(x-2)=25-5"  |log;(x-2)=25-5"

57 +logy(x-2)=10 |57 +25-5" =10
52-10-57+25=0; (57-5)’=0; -y=1; y=-1;
logs(x-2)=5; x-2=35; x=243+2=245. OtBeT: X =245,y =-1.
2.6.C02. a) log, 1 \/16 —5x =log, 1(2x-5);
J16=5x =2x-5; 16-5x=4x>-20x+25; 4x*-15x+9=0;
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D=225-16-9=9% x

s

1
<3-—
+ 16-5x20 |*
=15_9;X1=3,X2=§.H0 * ; 3
4 2x-5>0

3HauwuT, X, HE moaxoaut. OTBeT: X=3.

0) log) 4/-18+11x =log; 4(2x-9);

N=18+11x =2x-9; 11x-18=4x%-36x+81; 4x*-47x+99=0;
_47-25 11

D=2209-16'99=25% x, g e x=9; 11x-18=0; ng

1
X > 45 . 3HAYUT, X| HE MOIXOIUT.

OrtBer: x=9.

s

2x-920;

2.6.C03. a) 3logs*(3x+79)-14logg(3x+79)+16=0; logs(3x+79)=t; 3t>-14t+16=0;

-2 o 8,

D=196-12-16=4; t,= 3

logg(3x+79)=2; 3x+79=64; x=-5;
_256-179

8
logg(3x+79):§ 5 3x+79=83 =25 x

6) 3logs’(5x+89)-16Togg(5x+89)+20=0; logs(5x+89)=t; 3t*-16t+20=0;

D=256-240=16; t,= % —2, 6= ? :
logs(5x+89)=2; 5x+89=64; 5x=-25; x=-5;

10 10 _
logg(5x+89)=? ; 5x=83 -89; x= 2 -8

2.6.C04. a) lg(x+3)=-1g(2x+5); 1g[(x+3)(2x+5)]=0; (x+3)(2x+5)=1;
21 IxH14=0; D=121 —4.2.14=9; , _“1E3 o - 7.
4 2

x+3>0 [x>-3
g ; 5, TAK YTO X, HE MOAXOJIHT. OrtBeT: X =-2.
x+5>

xX>——
2

6) lg(x+8)=-1g(3x+22); (x+8)(3x+22)=1; 3x*+46x+175=0;
D=2116-2100=16; x, 1= ‘46; 4ixi =7, %= _2?5 X +850; x>-8;

3x+22>0; x>-2—32 . 3HaywmT, X, HEe moaxoaut. OTBET: X=—7.
2.6.C05.
a) 2logyx+loggx-log sx= % ; 210gzx+§ logQX-% logyx= % ;

24+1 25
logyx=—; log,x=4; x=16.
D 22 3 g2

1 1 1 1
0) 2log;x+logox+logy;x= ?7 ; 2logyx+ 5 logsx+ 3 logsx= 77 ;

, X =59. OrBer: x =5, x =59.

,x=187. OtBet: x =-5, x = 187.
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12+5

log3x=177 ; logsx=3; x=27.
2.6.C06.
5

a) log , (1+3x)=6-7"%* log , (1+3x)=6—4;1+3x=1;x— =
% % 6 18

6) log | (3+2¥)=8-5""; log | (3+21) =8—4 =43 (3+2x)=— ; x=- 1.
N N 4 8

2 3#-1 #-2
2.6.C07.a) (x+3)*520" Z9 {“ ; {x ;

x+3>0 " |x>-=3"

(x+2)2=9; x+2=13; x=1, x=-5 — He noaxoaut. OTBeT: X=1.
x+2=1 {xi—l )

x>-2"

6 +2 log, ;o x(x-+1)* =16; ;
) (x+2) X250

x+ 1)2 =16,x + 1 =14, x; = 3, X, =—5 — ne noxxoaut. OTBET: X = 3.
2.6.C08.

4 _
log; x+log, y" = 13. {10g5x+410g2y =13

a ; ;
) 10g5x4+10gly:1 4log sx—log, y =1
2

17logsx=17; logsx=1; x=5; 4-log,y=1; log,y=3; y=8. OtBeT: X =5,y = 8.
log, x+logg y* =7 {log2 x+3log,y=7

; 10logyx=40; logyx=4; x=16;

log2x3+logly=11 ’ 3]0g2x—10g6y:]1
6

12-loggy=11; loggy=1; y=6. OtBer: x = 16, y = 6.
2.6.C09.

19 5 x+B>0 x>—B
Q) Iner )2 | 4 4
T 1250 x>0
4x

195 2 - a )
X+ — =—; 4x"+19x-5=0; D=361+80=21%;

4  4x

-19+21" 1 -19-21 1
X= =2 X,= < =-5 — "e noaxoaut. OTBET: x:z.

14 5 x—ﬁ>0 . 14
6) In(- )l | T e,
120 x>0
3x

ML ; 3x%-14x-5=0; D=196+60=16;
3 3x

14+16 14-16 1
X= . =5, X~ S = 3" He noaxoaut. OTBeT: X=5.

2.6.C10. a) log;(x+9)+log,(5x+17)=2; log,(x+9)(5x+17)=log;49.
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x>-9

x+9>0 2
17;x>-3§;

OO6nacTs onpeneneHus: ;
5x+17>0

(x+9)(5x+17)=49; 5x*+62x+104=0; D=3844-2080=1764=42%;
—62+42 —62-42

= 10 =-2;X= =-10,4 - HE TOAXOOUT.

OrtBet: x=-2.

0) logs(x+4)+logs(5x+8)=2.

X1

x>—4
x+4>0

O0nacTh ONpeIeICHNS: ; 3;x>-1=;
5x+8>0" [ x> —1g 5

logs(x+4)(5x+8)=log;9; 5x*+28x+32-9=0; 5x’+28x+23=0;

—28-18

D=784—46O=324=182; X1=T =-4,6 — HE NOAXOAHUT, X, = —28+18 =

10

-1.

Otser: x=-1.

log,=x+log:,=y=3 [x>0
2.6.Cl1.a g B : ; xty=4; x=4-y; log,. (4-y)y =logy. 3;
){1og2(x+y)=2 y>0 v 8 .

X =

=1 =3
4y-y*=3; y*-4y+3=0; {y‘ win {y 20
x, =1
OtBeT: X1=3, y1=1; x,=1, y,=3.
log%xﬁ—log%y =4 |:x> 0

; 3 x+y=3; y=3-x; log,- x(3—x)=log,s2;
{log3(x+y):1 =y 2 ¥

y>0

2 x =1 X, =2
x-3x+2=0); W .OmBer: X1 =1,y =2;x,=2,y,= 1.
»n=2 »=1

2.6.C12. a) logsy17(3x*+2)=logs,:17110.

41750 [ys_17

Obnacte onpeneneHus: 3x+17 #1 ; 3 9

16
4250 |XF —3
logsx17(3x*+2)=l0gsx117110; 3x*+2=110; 3x>-108=0; x*-36=0; x= % 6;
x=-6 He Monajaet B 001acTh onpeneincHus. OTBET: X=6.
6) 10g3x+8(2X2+3)=10g3x+835
34850  |ys 8
D: {3x+8=1 ; 3 ;

7
2x*+3>0 x;t—g

2x2+3=35; 2x>-32=0; x>-16=0; x=* 4; x=-4 ne nonazxaer B D. OtBeT: x=4.

Yposens D
2.6.D01. a) logglogglog7x+6((7x+6)9+x2—x-56):0; log910g7x+6((7x+6)9+xz-x-56):1 ;
logs6((7x+6) +x%-x-56)=9; (7x+6)’=(7x+6)’+x*-x-56;
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X2_X—56=0; D=1+4-56=225; x= 1£15

; X178,

X,=-7 — HE IPUHAUICIKUT obiacTu onpeaeIcHus.
OrtBer: x=8.
6) logglogslogs14((3x+14) +x’~7x—30=0 <
< logilogse1a((3x+14)+x*~7x-30)=1 <
< logaa((Bx+H14) +x—7x-30)=7 <

X =7x-30=0 [x=10,x=-3

1#£3x+14>0 |123x+14>0
Otsert: —3; 10.
2.6.D02. 2) 10g,003(2x°+x*+4x-34)=l0gr003(2x>-x+2);

5+13 8

27X H4X-34=2x7-x+2; X*+5%-36=0; D=25+436=13% x=— S x=o =4,

X,=-9 — He NPUHAUICKUT 00JIACTH ONPEICTCHYS.

OtBert: x=4.

6) 1082002(2X +x%-x-48)=10g002(2x*+3x-3); 2x°+x>-x-48=2x"+3x-3;
2 2 4+14

X“-4x-45=0; D=16+4-45=14"; x= — 3 X1=9,

X,=-5 — He MPUHAUIEKHUT 00sacTu onpenesneHus. OTeeT: x=9.

2.6.D03. a) log(ws)2 (x> =9x* —10x) = log, ,, Vx* —10x% —x+22 ;
log .o (x* =9x* —10x) = 2log .o VX -10x* —x+22 ;
9+13

x3-9x%-10x=x>-10x>-x+22; x>-9x-22=0; D=81+4-22=13%; x="s x;=11, x,=-2

— He NpUHAUISKUT obactu onpenenenus. Oteer: x=11.

6) log - (x* +3x% —4x) = log, VX’ +2x* = Tx+10 ;
log(m)z (x*+3x* —4x) = ZIOg(H{])2 X 4+2x2=Tx+10 ;

X H3x2-Ax=x>4+2x2-Tx+10; x>+3x-10=0; D=9-+4-10=49;

=3+7
X= ; X;=-5 — HE IPUHAIICKHUT 00JIACTH ONPEACTICHHS. Xp=2.
OtBet: Xx=2.
152220 ryo2
2.6.D04. 2) x=3 ;9x=3 ;
logg (x> +y* +23)=2 |x*+)*+23=36
=x—-3+2
7 s R s X2 (x-1)=13; x*+x2-2x+1=13; 2x*-2x-12=0;
P+ (x-1)2+23=36

+
x%-x-6=0; D=1+4-6=25; x=%; X;=3 — He NPUHAUIKUT 00JacTH oIperese-

HUs, T.K. X-3#0, X, =-2; y=x-1 = y=-3. OtBeT: x=-2,y=-3.
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1g2* —o ril y=x-6
0) x-=5 ;9x=5 R 6 =26 R
log, (¥ +1° +38)=3 | +y2+38=64 ¥ TOX7O7=
XHx2-12x+36=26; 2x%-12x+10=0; x>-6x+5=0; D=36-4-5=16;
+
X= 6;24 ; X;=5 — HE IPHHAIICKHUT 00JIACTU ONPEACICHHUS, T.K.

x-5 #0; x,=1; y=x-6 = y=-5. OtBet: x=1, y=-5.

2.6.D05. a) {logﬁ rm9=4 {y B A
2%.3" =486 2734 = 486

2%3%3%=486; 81°2*3"=486; 6"=6 = x=1; y-x=4 = y=5.
OtBert: x=1, y=5.
6) {IOgﬁ(y—x)—2_ {y—x—S )

3547 =768 [37-407 =768
3%4%47=768; 12°=12 = x=1; y=3+x = y=4.
Ortsert: x=1, y=4.

2.6.D06. a) logz(2x+89)+logs(x+34)=3+log;20;
logs(2x+89)(x+34)=log;27+10g;20; logs(2x*+68x+89x+3026)=log;540;

2x2+157x12486=0; D=(157)%-4-2-2486=(69); x= =% .

>

X; =22, X, =—-56,5 — He NpUHAIICKUT 00TaCTH OIpeeTICHUS.
OrtBet: x=22.
0) logs(2x+81)+logs(x+38)=2+logs21;
logs(2x+81)(x+38)=logs25+logs21; logs(2x*+76x+81x+3078)=logs525;
2 2 2 —157+65
2x7+157x+2553=0; D=(157)"-2-4-2553=(65)"; x=f ;
X;=—55,5 — He NPUHAIICKUT 00JIaCTH onpeaecHus, X,=—23. OtBeT: x=23.
log;3 17 .

17
2.6.D07. a) logz(5x+1)tlogs,13=— ; logz(Sx+1)+ ———=2——=—
) logs(5x+1)+1ogsc 7 g3(5x+1) log,(5x+1) 4

10g32(5x+1)—1I7log3(5x+l)+1=0 4

IMycts log;(5x+1)=t, Toraa ypaBHeH:e MPUMET BUJ: tz-% t+1=0;

=+
D=(% )2-4=% 4=3,75% = 2B ERT ;3’75 ; 1=0,25; ty=4;

1
log3(5x+1)=i ; Sx+1=34 5x=13 -1; x:@ ; logs(5x+1)=4; 5x+1=81;

4 —
5x=80; x=16; 5x+1>0; 5x>-1; x>-é . OtBer: XIZQ X,=16.

log,4 _ 10

10
0) logs(3x+1)+logs+14=— ; logy(3x+1)+ =—;
) logy(3x+1)+logs 3 24(3x+1) log,Gr1D) 3
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log42(3x+1)—% log,(3x+1)+1=0. ITycth logy(3x+1)=t, Torna ypaBHECHHE TPUMET

10 8
100 ,_ 333 ;
t-—t+l =0; D=(— )-4'1=— -4=— t= s 1=3,
BuA: £ ( ) 5 ( ) 5 1
t2=§ % % logs(3x+1)=3; 3x=63; x=21. 10g4(3x+1)—7 3x+1=3/4 ;
3x=34 - 1; x L . Otet: x=21, x—\/—_l.

3
2.6.D08. a) log (3" —1)+log (3" =2) =log (3" +23) ;
log (3" ~1)(3" —2) = log /(3" +23) ; 3%-2:3"-3"+2=3"+23;
3%.4-3*:21=0. [IycTh 3*=t, Torma ypaBHEeHHE MPUMeT BH: t>-4t-21=0;

D=16+4-21=10% t—4—210 t=7,

t,=-3 — He JIexkuT B 00OnacTu onpenencuus. Oteer: x=log;7.

0) logﬁ(Z" —1)+logﬁ(2"' -3)= logﬁ(Zx +69);

log (2% ~1)(2" =3) = log 5 (2 +69) ; 27-3:2%-2"+3=2"+69;
2%%.5:2*.66=0. [lycTh 2*=t, TOr1a ypaBHEHHE IPAMET BHI: t*-5t-66=0;
D=25+4-66=289; t—% t;=6 — He TOJIXOIUT,
t=11,2"=11,x= logzll Ortser: x=log,11.

2.6.D09. a) flogf3 =log,2-logy, x+1log, 3;

1
i10g\.3—7—10gx3:log32~ﬂ; i10g\.3—g—logx3: ! ;
5 73 log;32° 5 3 5log,3

—%logxz 3 —%logx 3 —% =0 ; 3log,’3+10log,3+3=0; D=100-36=64;

logx:}:l. |:x=27

Sl s
logx3:3 x=33
0) logf5+ =logs2-logg x+log, 5 ; logX5+§—M—logx5:0;
9 logs 8
8 1 1 8 1
Liog s —. =0 ‘log,5; Liog 254810 5-==0;
g, 93 Tog. 5 ['log Jlog,” 5+ log, 5—~

1 [x=125
31

log, 5=-3 x—%

2.6.D10. a) lo gg(x+6)2+10 gg(x+4)2= 2 :
log, 8

log. 5=
3log,25+8l0g,5-3=0; D = 64 + 36 = 100; | _°*
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10gg(x+6)2+logg(x+4)2:210g83; logg(x+6)2+logg(x+4)2:log89;
(x+6)7 (x+4)"=9; ((x+6)(x+4))’=3%; x*+4x+6x+24=-3 mm x*+10x+24=3;
x2+10x+27=0; D=100-4-27<0; xopHeii HET;

x2+10x+21=0; D=100-4-21=16; x= _102i4 ;X1 =7, Xp=3.

OrtBet: X;=7, X,=3.
2

6) log;(x+4)*+Hog(x+3)*= — log,(x+4)*+Hog;(x+3)*=2log;2;
0

2
((xH4)(x+3))"=2%; (x+4)(x+3)=2 mmn (x+4)(x+3)=-2; x*+3x+4x+12-2=0;

5 743 5
x“+7x+10=0; D=49-40=9; x= 5 X1=-5, Xp=-2; X" +3x+4x+12+2=0;

x*+7x+14=0; D=49-4*14<0; pemeHnuii HeT.
OrtBet: x=-2, x=-5.
2.6.D11. a) log,(Inx’ —2)+log,(Inx’ -4)=0;
3 3
log, (In x> —=2)(In x* — 4)) = 0 ; (Inx*-2)(Inx’-4)=1; Inx’=3Inx;
3
Inx*=51nx; (31nx-2)(5lnx-4)=1; 15In’x-12Inx-10Inx+8-1=0;

+
151n%x-22Inx+7=0; D=222-4-15-7=8; Inx= 22+8 ; Inx=1 = x;=¢;
Inx > 2
7 s nx*-2>0 |73 z
Inx=— = x,=¢!5 , Ho , , TaK 4TO X, =e!> — He MoJX0-
15 Inx*-4>0 |
nx> g

mut. OTBeT: X=¢.
6) log,(Inx* —5)+log,(Inx’ =9) = 0; log;((3Inx—5)(5Inx-9))=0,

4 4 4

, Inx> % ; (3Inx-5)(5Inx-9)=1;

nxs>
nx’-5>0 |73
Inx*-9>0"

Inx >—
5

15Inx-27Inx-25Inx+45=1; 15In’x-52Inx+44=0;
D=52%-4'15-44=2704-2640=8"%
52+8 ) 22
Inx="—"——; Inx=2 = x,=€¢"; InxX=—— — He MOJXOHT.
30 15
OTBeT: X = €.

1 1 log x

—log, y+2log,x=2 |Zlog, y+2——=2
2.6.D12.2) |2 SV TEORTTE log,y ;

SVx -y =4 SVx—\fy =4
%logiy+210gxx—210gxy20 %logiy—Zlogxy+2:O
SVx-y=4 SVx—/x=4
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(log, y=2)* =0 {10gxy—2—0_ y=x* ,
sx-Jr=4 " |5Vx—y=4" |sfx-i =4’
-Xx+5 \/; =4; x-5 \/; +4=0. Ilyctp \/; =t, TOra ypaBHEHUE NIPUMET BUJL:

5+3

t2-5t+4:O; D=25-4-4=9; t=—— t;=4, x=16, y=256;

t,=1, x=1, y=1 — He noaxoaut. OTBeT: X=16, y=256.

log, y+log, x= log, v+

5 3
2;x>0,y>0,x,y=1 log,y 2;

3Wx-y=2 Wrx=2+y

logf,y—glogxy+1:0

0)

;logy =t; tzf%t-!- 1=0;t,=0,5,t=2;

9x=4+y+2fy
S {yf
_ y=A+x
logxy—o,S[y—J}, { . y-r=2,
s =X s s
log, y=2 y:x2 y:x2
) 3Jx - y=2
VW Wx-x=2
) [y =
y=\/; \/;:1 x=1
3y—Jy-2=0 y=1
) s [y=x* . . Otsert: (4, 16).
=X y=
{j—3\/§+2—0 {\/—:2 {x:4
L \/;:1

I'naBa 3. HepaBeHcTBa U CHCTeMbI HEPABEHCTB

§ 1. Ieasle anredpanvyeckue HepaBeHCTBA

YposeHb A.
3.1.A01. a) (1-4x)*<2(1-4x);
(1= 4x)(1 —4x —2) < 0; (1 — 4x)(—1 — 4x) < 0; (1 — 4x)(1 + 4x) > 0.
7

1
4 4 Otser: —insl.

N

6) (1-3x)* < 5(1-3x);
1- 3x)(1%— 3x—5)<0, (1 -3x)(—4-3x)<0; (1-3x)(4 +3x)>0;

X

4

1
3 3 OTBeT: —g <x<

!
3
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2x<0 x<0 ’

2_x-20< 2 _5_20< 250«
3LA02 a) [¥ FT2050, [ -x=2020, [T -x-20<0,
x—4<-4-x

+ -4<x<5
X-x-20<0; x>-x-20=0; D=811 x= "2 . x\=5, x,=-4; *
2 x<0
\ 7
-4 0 5 * Otser: [-4;0).
X 43x-10<0 [¥*+3x-10<0 |x*+3x-10<0 [-5<x<2,
x+1<l—-x > l2x<0 x<0 x<0 ?
) —3+7
x“+3x-10=0; D=9+4-10=49; X:T ; X1=-5, x,=2.
=5 0 2 * Otser: [-5;0).
3.1.A03.
352 x50 [ i2r_35<0 |F T2x735<0 [T<x<S
; ; ; 1
{5x+1£—1—5x {IOxS—Z xS—l x<——
5 5
2+
x*+2x-35=0; D=4+4-35=144; x= 212 s X=-7, X,=5.
-7 1 5 *
5 OtBer: (—7;—1}.

5
24edn—xt >0 [ —2x—2d<p |F 220 4‘<x1<6
2x+1<-1-2x ~ |4x<—2 et Tlx<——=

2 2
+
x2-2x-24=0; D=4+4-24=100; x= 219 s X1=6, X,=-4.
N
—4 1 6 ~
2 OrtBeT: (74;71]
2

3.1.A04. a) 3(x-5)(5x+4)<2(x-5)(3x+1);
3(x-5)(5x+4)-2(x-5)(3x+1)<0; (x-5)(15x+12-6x-2)<0; (x-5)(9x+10)<0;

-11<x<5.
9
+ - +
— 0 O =
10 *
i 5 1
9 OrtBeT: [715;5)
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0) 3(2x-3)(7x+4)<4(2x-3)(4x-3); 3(2x-3)(7x+4)-4(2x-3)(4x-3)<0;
(2x-3)(21x+12-16x+12)<0; (2x-3)(5x+24)<0.

— 00— O——=
X
4 1L
2 OrtBer: [—4i,llj
5 2
Tx+2>4x >—2
3.1.A05. a) y 3x=-2 ]
1. .a — 5 5
X 22 L g a4se<t 3
2 4 4 x<=
\ 7
2 3
3 7 OtBerT: —g;E .
37
5 6x+3>-2x . 8>3 .
X 373 1 6eo3(5-3m) <1
2 4 1
3 3 xZ—é
x> —= x> —= 8 316
8 ; 8 ; . OtBer: [—g,g}
6x—154+9x<1 |[15x<16 XSE
4+
3.1.A06. a) 3x*+4x-2>0; D=16+4-2-3=40; x=4_7m ; x1=-g el s
6 3 36
40
Xp=-—+,[—.
3 36
+ - +
@ o—»
2 2
25 '_+\/ll 2 [1 2 |1
3 9 3 4 O1BeT: | —00;——— 1= | U —7+\/1i;+oo .
3 9 3 9
+
6) 2 3x 130 D=9-+4-12-17; e 3217 3 V17 3 T
4 4 4 4
+ - +
@ @ —
i_ V17 i+ V17
44 4 4 Ortsert: 70037@ v éﬁLﬁwLoo
' 4 4 4 47 '

3.1.B01. a) x(x+9)’<3x?; x(x+9)*-3x%<0; x((x+9)*-3x)<0;

1 ciywait: x<0 i (x+9)%-3x>0; x*+18x+81-3x>0; x*+15x+81>0;

D=225-4-81<0.

3uaunt, (x+9)°-3x>0 1 2-i cayuaii, koraa (x+9)*-3x<0, x>0 He paccMaTpHUBACT-
cs1. Haubospiiee 1ienoe pemenue x = 0. OtBet: X = 0.
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6) x(x+7)°<5x%; x(x+7)%-5x°<0; x((x+7)*-5%)<0; x(x*+14x+49-5x)<0;
x(x*+9x+49)<0; x*+9x+49=0; D=81-4-49<0, 3maunr,

x*+9x+49>0 => x<0, HanGobIIee Lenoe pemrerne X = 0. Oteer: X = 0.
3.1.B02. a) (3x-11)*(x+2)>3(3x-11)* | : (3x-11)>>0;

x+2>3; x>1.

11
HpI/I ng HEPABCHCTBO HE BBLIITOJIHACTCA. Haumensbiiee LeJI0€ PCUICHUE X = 2.

OTtBeT: X = 2.
6) (4x-17)2(x+1)>4(4x-17)" | : (4x-17)>>0;

x+1>4;x>3. Ilpu x=% HEpaBeHCTBO He BhINoiHsercs. Haumensliee nenoe pe-
menue X = 4. OtBet: X = 4.
3.1.B03. a) (x*+2x-35)(x*-7x-8)<0; x*+2x-35=0;
D=4+4-35>0; x,=-7, X,=5; x’-7x-8=0; D=49+4-8>0;
x1=8, X;=-1; (x+7)(x-5)(x-8)(x+1)<0.
- + - +

+
O O O O) .
X
7l 5 8 Otset: (-7;-1) U (5:8).
6) (x*-4x-5)(x*-9x+18)<0; x*-4x-5=0; D=16+4-5=36;
416

x=== X1=3, x,=-1; x>-9x+18=0; D=81-4-18=9;

x= Lf 5 X1=6, X,=3; (x-5)(x+1)(x-6)(x-3)<0.
+ - + - +
O) O) O) O) »
X
-1 3 5 6 Otser: (-1;3) U (5;6).

3.1.B04. a) 11<x’+5x+5<19;
{xz +5x+5<19 {xz +5x-14<0 {(x—Z)(x+7) <0

P a5x45511 | 45x-6>0  |[(x+6)(x-1)>0"

\ 2
N \

X
-7 -6 1 2 Otgert: (=7;-6) U (1;2).
6) -16<x*+9x+2<-12;
FH9x+2<-12 (X 49x+14<0  [(x+2)(x+7)<0
(x+3)(x+6)>0"

2 49x+2> 16 |x2+9x+18>0

X
7 -6 3 -2 Otsert: (-7;-6) U (-3;-2).
5 2 2 _5x<0
3.1.B05.a) X7 T T
25x2 <16 |25x* <16
x(x=5)<0 [0<x<5
, 16 59 4 4.
X <— ——<x<-—-
25 5 5
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S 5 4
5 5 OrtBeT: [O;fj.
5
Tr > ¥ -T7x<0 [x(x=7)<0 [0<x<7
{16x2<9’ Pl N R R
16 4 4 4 4
\ 7
X
3 3 7
4 4

3
O 1(0;=).
TBET: ( 4)

2 2 42
2.6.806..3) {(1+x) >16 {(1+x) £20

@x-77 <9 |@x-7)*-9<0’
(I+x+H)(1+x-H20  |[(x+5)(x-3)=0  [(x+5)(x-3)=0
(2x=7+3)2x=7-3)<0" |2x-4)(2x-10)<0’ |(x=2)(x=5)<0 "
-5 2 3 5 Oteer: [3;5).
5 2+x)*29 (2+x)°-3"20
Qx+1) <25 Q2x+172-52<0’
Q2+x-3)2+x+3)20 (x-Dx+520  [(x=D(x+5)=0
Q2x+1- 5)(2x+1+5)<0 Q2x-4)2x+6)<0’ |(x=2)(x+3)<0"

/ \ Y
X
! 2 Ortsert: [1; 2).
1
{5x+120 xZ—g
Sx+1>1-4x >0
3.1.B07. a) |5x+1[>1-4x; : x>0 X .
5x+1<0 1 lx<-2
—Sx—1>1<4x |{* 75
x <=2
OrBerT: (—0; —2) U (0; +o0).
xZ—Z
6x+720 6
6x+7>7-2x x>0 x>0
0) |6x+7]>7-2x; : . 7.
6x+7<0 x<-—— X< ——
6 2
—6x—7>7-2x ;
X<——
L 2

Ortsert: (—x; _% ) U (0; +o0).
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3.1.B08. a) x(x-1)>12(x-1); x(x-1)*-12(x-1)>0; (x-1)(x(x-1)-12)>0;
(x-1)(x%-x-12)>0; x*-x-12=0; D=1+4-12=49; x=% ; X=4,
x=-3; (x-1)(x-4)(x+3)>0.

"~ N -

e e o

-3 1 4 ¥ Orser: [-3;1]U[4;+00) .
6) x(x+3)2>10(x+3); x(x+3)’-10(x+3)=0; (x+3)(x(x+3)-10)=0;
(x+3)(x*+3x-10)>0; (x+3)(x+5)(x-2)>0.

L ’ L 0+—>

-5 -3 2 Y Omser: [-5;-3]U[2;+00) .

3.1.B09. a) (5x*+ % x-2) S(x2+% x+4)?; 5X2+% X-2§X2+% x+4; 4x°<6; Xzfg ;

5. e NG \/6]

SxS—é, OrtBeT: ——6; —
2 2 2

2
1 ’ 1 ¥
6) (4x2+fx—2j £[3x2+fx+4j ;
6 6
2, 1 2 1 2
4x"+—x-2<3x"+—x+4 ;x <6;
6 6
- 6SXS\/€.OTB6TZ[—\/€; \/g].
3.1.B10. a) (x\/g—Z)(4x\/§+2)+(x 5+2)2 <0;
45?5 +2x5 - 8x/5 -4+ 52 +2 -2 x5 +4<0;

2052 — 6x/5 + 5x% +4x+/5 < 0; 25x% — 2x/5 < 0;
x(ZSx—Zx/g)SO.

+ - +

0 2£ \/_
25 OrtBeT: {0; 2—2} .
25

6) (xﬁ—3)(7xﬁ+3)+(xﬁ+3)2 <0;

722 T +3x07 =217 =9 +x% - T+6x/7+9<0;
56x2 —12x/7 < 0;
145 — 3337 <0; x(14x—3ﬁ)so .
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14 Otser:

{ 37
X 42(x=3)" 2 -13x+20  [x?+2(x* —6x+9) > —13x+20
2x% > 5x%(x+2) T 5 (x+2)-2x2 <0 '
{x2+2x2—12x+18+13x—2020, {3x2+x—220 , {3x2+x_2>0_

s s>

¥ (5(x+2)-2)<0 ¥ (5x+10-2)<0  |x*(5x+8)<0
3x2+x72=0;D=1+4~2=9;x=%;x1=%;x2=—§;
Ly~ W/V/A
_2 ! ¥
3 3
5x+8=0;5x=—8;x=—§;x=—1§.
LLLLLL L L
3 X
—-1= 3
5 OrtBeT: [_“’;_15)

s

6 217 = 2x+7 [P +2(x - 2x+1D)+2x-7>0
x> 4x*(x+3) 4x*(x+3)-x*<0 ’

{3x2—2x—5>0 {3x2—2x—5>0_

C@x+12-1)<0 |X2(@x+11)<0
+
3x2—2x—5:0;D:4—3-5-4:64;x:%;x,:—1;x2:1§;
A - - 4
-1
= )
3
11 3
4x+11<0;4x+11=0;x:—z:>x=—22.
LI ey ke
X
_,3 3
4 OtBer: [—oo;—zzj.

0, —|.3.1.B11.
14

a)

3.0.B12.a) (5x* +0,7x = 2,7)" > (* +4x —2,7); 5x* + 0,7x = 2,7 > x* + 4x — 2,7;

4x* = 3,3x > 0; x(4x — 3,3) > 0.
+ - +

0 33 x

40 Ortsert: (_w;o]u[ﬁ;Jrooj .
40
6) 3x* +0,7x — 2,8)° < (x* + 5x — 2,8)%; 3x> + 0,7x — 2,8 < x* 5x - 2,8;
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2x% = 4,3x < 0; x(2x — 4,3) < 0.
+ - +

0 43 x
20 Ortser: | 0; el .
20
Yposens C.

3.1.C01. a) 5(1 —x) —4(1 —x)* < (1 —x)*; (1 = x)((1 —x)* + 4(1 —x) = 5) > 0;
1-x)A-x+5)1-x-1)>0;x(x—1)(6 =x)>0; x(x — 1)(x — 6) <O0;
— + — +

.

0 1 6 x x € (—0; 0) U (1; 6)
6)32-x)—22-x)?<2-x) 2-x)(Q2-x?+22-x)-3)>0;

C-0)2-x+3)2-x-1)>0;2-x)(5-x)(1-x)>0; (x —2)(x - 5)(x—1)<O0.
- + - +

i 2 5 x x € (—o0; 1) U (25 5).
3.1.C02.2) (P + 22 < 112 —2; X — x> + 6 < 0;
O — 6)( — 1) < 0; (x—/6 )(x ++/6 )(x — D)(x + 1) <0,

+ + - +

Ry

. — . .
-6 ! o T re[—J6:-1]UL; V6]
6) (* —2)7 <4’ —11;x* - 8x* + 15<0; (x* = 5)(x* - 3) < 0;

(r=5)(x +/5)(x—3)(x ++/3) = 0.
+ - +

— +

N N N A ]

3.1.C03. a) |5x + 7|(5x + 4) > 0;
- - +

7 1 1 x
5 5 N e{_Z}u[_i;M)
5 5
71 [4
0) 3x+7|(3x—4)=20;x € {—g}u[g; +ooj .
- s +

7 4 x

3 3

3.1.C04. a) dx — 5| > (4x = 5%, x — 5[ — (4 57 2 0; 0 < x =3[ < I;
-1<4x-5<1;1 S)CSE.OTBST: {1;2]
2 2
6) 3Bx— 1|2 (Bx— 1) Bx— 1)’ Bx—1]<0,0<Bx— 1| < I
-1 S3’)‘—131;0§xS§.OTBeT: [0;%]
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~16 ¢t ?+6t-16>0 [-8<1<2
3..C05.2) ¢ 18 3 4[r>-1 sAle>-1
[t+2]>1 <=3 <=3

HauMEHbIIIee [IeJIoe perieHne — §.
228 ¢ P +3t-28>0 [(t+7)(t—-4)=0
-2 <0
0) 9 37 3 4ft>-1 ;q[e>-1 ;
[t+3]>2 t<-5 t<-5

t<-7
{ oy Hanmens1ero nenoro penieHus He CyLIiecTBYeT.
t2

3 <6 -9<x<3 -9<x<3
3.1.C06. a) {2+x5‘>“; 226 ;A[x23
|2x+5F 2x<-16 ||x<-8
\\\\\\\Qéééééééé W X
-9 -8 3 x e [-9;-8] U {3}.
1B3<x<Il
tex<iz |0 F
6 SAfx=11 jxe[-13;2]u {11}
20-9p137 || )

3.1.C07. a) (x* — 8x + 48)* — (x* — 8x — 50)* < 0;
98(2x> — 16x —2) < 0; x> —8x— 1 < 0; D= 64+ 4=68;

8+2\/_ 4+\/_ 4-J17 < x<4+:17 .

6)(x —6x+52) — (@ — 6x— 50)> <0; 102 - (2% — 12x +2) <0;
—6x+1<0;D=36-4=32;

+
ok 4*/— =3+242;3-242<x<3+242 .

3.1.C08. a) (¢ — 2x + 32)* > (x* — 2x — 50);
(% = 2x + 32)% — (x* — 2x — 50)* > 0; 82(2x* — 4x — 18) > 0; x* — 2x — 9 > 0;

[x>1—\/1—

x<1+\/— =l \/—)U(IJM/—O )

6) (x* — 10x + 30)* > (x* — 10x — 56)*; (x* — 10x + 30)* — (x* — 10x — 56)* > 0;
86(2x% —20x —26) > 0; x> — 10x — 13> 0; D= 100 + 52 =4 - 38;

_10£2V38 [x>5+438
*f |:x<5 \/_ € (—o; 5— \/—)U(5+\/— +00).
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3.1.C09. a) (0,3x* + 0,5x — 5)> > (0,3x* + 0,5x + 5)%;
~10(0,6x" +x) > 0; x* +%x< 0; —1% <x<0;

6) (0,1x* + 0,3x — 5)* > (0,1x* + 0,3x + 5)%
~10(0,2x* + 0,6x) > 0;

X +3x< 0;

-3 <x<0.

3.1.C10.

4 4
a) [1x2+§x—7j <[lx2+§x+7j ;
3 5 3 5

2 2
lxz+§x—7 - lx2+3x+7 <0; -14 lx2+§x <0; x2+2x>0;
3 5 3 5 3 5 5

x>0

4; xe(—oo;—l%)u(o;ﬂ)o) .

x<-1—
5

4 4 2 2
0) lxz+zx—4 < lx2+gx+4 ; lx2+2x—4 - lx2+gx+4 <0;
2 3 2 3 2 3 2 3

2 2
3.1.Cl11. a) (x2—§x+gj —(xz—éx—lj) <0; ?(sz—?x—lj<0;

3
5£47 5-47 5447
= ; <x< .

6 6 6
2 2
0) (x2—§x+gj —(x2—§x—£ <0.
5 5 5 5

?(2x2—%x—lj<0; 102>~ 16x + 5 < 0; D = 256 — 200 = 56;

Lo 165356 814 8414~ 8+V14

6x* — 10x +3 < 0; %:7; x

20 10 10 10
118! 1 13)
3.1.C12. a) (x2—7x+— S|t —=x-=1
2 5 2 5
2 2
1 1 1 1
(xz—fx-#—sj —(xz—fx—jJ >0; ﬂ(2x2—x+1)>0;
2 5 2 5 5

D=1-8<0;x e (—o0; +0).

4 4 2 2
0) (x2—1x+§) >[x2—lx—9) ;(x2—1x+§) —(xz—lx—gj >0;
35 35 35 35
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Q[sz—ﬁ+lj>0 ;D=ﬂ78 <0; x € (—o0; +0).
5 3 9
Yposens D.
3.1.D01. a) (x* — 9x)* + 4x* — 36x — 140 < 0;
(= 9x)* + 4(x* — 9x) — 140 < 0; (x* — 9x + 14)(x* = 9x — 10) < 0;
+ - + - +

.
>

-1 2 7 10 % e (1;2)U (7 10).
6) (¥ — 7x)* + 18x% — 126x + 72 < 0; (x* — 7x)* + 18(x* — 7x) + 72 < 0;
(= Tx + 12)(° = Tx + 6) < 0; (x = 3)(x — H)(x — 6)(x — 1) < 0; x € (1; 3) U (4; 6).
+ - + _ +

1 3 4 6
3.1.D02.
a) 6(4x +3)(x* —x +9) < 9(4x + 3)* + (x* —x + 9)%;
Bx+3)— (P —x+9)*>0; x*+ 13x # 0; x # 0; x = 13.
3Ha4UT, HEPABECHCTBO BBIIOJIHEHO IpH BeexX X kpome x =0 u x = 13;
x € (—o0; 0) U (0; 13) U (13; +0).
6) 6(4x + 1)(x* + 9x + 3) <9(4x + 1)* + (x> + 9x + 3)%;
[BAx+1)-(x*+9x+3)*>0; %" +3x = 0; x =0, x = 3.
3HaYUT, HEPABEHCTBO BHINOIHsIETCS s Beex x # 0; 3.
x € (—0; 0) U (0; 3) U (3; +o0).
3.1.D03.
a) Jx — 2|(x* — 6x — 16) > 6x° — 24;
I = 2|(x* — 6x — 16) — 6(x — 2)(x +2) > 0;
Lx>2;
(x=2)*—6x—16—6x—12) > 0; (x — 2)(x* — 12x — 28) > 0;
(x = 2)(x — 14)(x + 2) > 0; x € {2}U[14; +0).

- +

=y

2 14 x
IL x <2;
(x=2)(*—6x—16+6(x +2)<0; (x —2)x*—4) < 0;
x—-2)(x—2)(x +2)<0; x € (—o0; 2]U{2}.
- +

7 ¢ 2
OtBeT: x € (—0; 2] U {2} U [14; +o0).
6) [x — 5|(x* — 7x — 60) = 7x* — 175; |x — 5|(x* — Tx — 60) — 7(x — 5)(x + 5) = 0;
x+Sx=5|(x-12)-7(x=5)]=20; Lx=5; (x +5)(x—5)(x—-19) 2 0; x > 19;
- +

5 19
ILx<5;
E+)[E=5)(x-12)+7)<0; (x +5)(x—5)(x—5)<0; x <-5.

- +

y
@ A d -

-5 5 X
OtBeT: x € (—0; 5] U {5} U [19; +o0).

=Y
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2 2 5
3.1.D04. a) {x |7 =25 19" ~25)
x(x—6)=(x—6)

>5 2 2
Lx-25>0:; X : (x"=25)(x"-9)<0 _
X<=5 [(x=D(x-6)=0
+ - + _ +
S G S A

ILx*—25<0;-5<x<5;
{Q3—2$@+x620‘{f—2520

R = x=-5. OtBer: x =-5.
(x-6)(x=1)>0 (x=6)(x-1)=0

5 x7 | x* +49 < 16(x* —49)
x(x=9)2x-9 ’
(x=T)(x+T)(x—4)(x+4)<0 .

(x=9)(x—1)> 0 =%

Lx*—49>0; {

M2 49<0; T<xsy & ANE1O20 o0 4
’ lx=9x-n=0

3.1.D05. a) (3x — 8)(x* — 4x — 2) > [3x — 8| - |x* — 4x — 2,
JaHHO€ HEPABECHCTBO BO3MOKHO TOJIBKO IIPpH
(Bx—8)(x* —4x—2) > 0;

(58 )(x-(2-48)) (- (2+48)) 0.

2-4/6 2446

W | oo g

xe[Z—\/g;ﬂu[2+\/€;+oo].

6) (4x — 9)(x* — 5x — 4) > |4x — 9| - |x* — 5x — 4; HAHHOE HEPABEHCTBO BBITOJHSCT-

_S‘MJ[X_S“/H]ZW

cst ToTBKO TpH (4x — 9)(x* —5x —4) > 0; (x —Zj[x

2 2
— + & -
5 /41 9 5++/a1 F
2 4 2
5-441 9| [5+4/41
X e LY ;400 |,
2 4 2

5+\/ﬁ

0 - (4x — 9)(x* — 5x — 4) > 0; pemrenne — cama oGIaCTb X > 5

5-a1 1| [5+4/4
OTtBeT: x € 32— (U ;o0 .
2 4 2
3.1.D06. a) (x* + 1,5x + 0,7)* + (x* + 4,2x + 0,862)* <
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< (2 +2,5x + 0,76)* + (x* + 3,2x + 0,802)%;

(2%% + 4x + 1,46)(—x — 0,06) < (2x* + 7,4x + 1,664)(—x — 0,06);
(x + 0,06)(3,4x + 0,204) < 0; (x + 0,06)(x + 0,06) < 0; x = —0,06.
6) (0 + 1,7x + 0,9)* + (x* + 3,8x + 0,585)* <

< (2 +2,7x +0,75)% + (x* + 2,8x + 0,735)%;

(2% + 4,4x + 1,65)(—x + 0,15) < (2x* + 6,6x + 1,32)(=x + 0,15);
(x—0,15)(2,2(x— 0,15)) < 0; x =0,15.

3.1.D07. a) fix) =—14x" + 13.

VY Touku ¢ KoopauHaTamH (x, f(x)),

paccrosinue 1o OX p, = |f(x)],

no OY p,= |x].

Yc¢noBue epenuuieM B BULE: P, < Py,

|-14x% + 13| < |x|; Bemommstercs mpu (—14x* + 13)* < x%;

(—14x* + 13)* = x* < 0;

(~14x% + 13 = x)(-14x* + 13 +x) < 0;

x+1 [x—%) (x— 1)(x+£)£ 0;

+ - + _ +
[J [J] [ ® -
-1 13 13 1 X
14 14 xe —1;—E v E;1 .
14 14

6) py=-13x* + 12]; p, = |x];

|-13x% + 12| < |x], BeimonusieTcs mpu (—13x* + 12)* < x%
(13x3+ 12 = x2< 0; (-13x*+ 12 = x)(-13x*+ 12 + x) < 0;
(13 +x—12)(13x* = x = 12) < 0;

(x+1)(x—%j(x—l)(x+%]£0 ;

+ - + - +
,1' _I_z 1.2 T X
13 13 X € [—l; —E}U[E; 1]
13 113
3.1.D08.
a) flx) =x* — 8x + 16x* < 9;
I.x>0;

K8+ 16x7 < 9; X2 (x — 4P - 9<0; (x* — 4x — 3)(x* — 4x + 3) < 0;
(r=2+7)x =2 -7 )x—8)(x— 1)< 0;

- + - +
0 1 3 2447 7

II.x<0;
K8+ 162 —9<0; X2 (x +4)° -9 <0; (¥ + 4x —3)(x* +4x +3) <0;

AN

xe[0; HU@B;2+7);
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(x+2 -7 )T +2+7 )+ D(x +3)<0;

+ + -

2T 3 o 0

xe(2-7:;-3)U(=1;0]. OtBer: x € (2 =7 ; 3) U (=1; DU (3;2+~/7 ).
6) flx) =x* — 14)x]® + 49x* > 36;

Lx>0;

K(x—72=36>0; (x> = Tx— 6)(x* — Tx + 6) > 0;

(r— 1)(x—6)[x—7+;/ﬁj[x—7_;/ﬁ]> 0;

=y

AN

~
= - + _ +
2514 © S >
=~ 7 +473
~Z0 1 6 SINID
=i
’ 2 x e (1;6)u[7+;/ﬁ; +OOJ;
ILx<0;
X(x+7)P?=36>0; (6 + Tx— 6)(x* + Tx + 6) > 0;
(x+7‘m][x+7+m] (x+6)(x + 1) > 0;
2 2
i
=
t e + - é N
-7-473 6 -1 0= x
— 7 -1-J73
X €| —w; — u((=6;1).
OrtBer: (—oo; 7_;/ﬁJu(—6; 1)u(1;6)u[7+;/%; +ooj.

3.1.D09. a) f(x) > 0 npu Bcex x, Kpome x = 3;

S +3]—-17)>0; 3)=0; [x +3| - 17=3; |x + 3| = 20,
x+3=20 |x=17

[:x+3:—20’ L:—23'

Tloatomy f{|x + 3| — 17) > 0 anst Bcex x, kpome x = 17 u x = —23, 3HaUMT,

x € (-0 =23) U (-23; 17) U (17; +o0).

0) fix) <0, npu Bcex x, Kpome x = 5;

fx=1+18)<0; (5)=0;x— 1]+ 18=5; x— 1] =-13;

HeT peuteHuid. 3Haunt f{lx — 1| + 18) > 0 mpu x € (—o0; +0).

3.1.D10. a) f{x) > 0 npu Bcex x, kpome x = 7;

D=0, (x—6)fx)<0;x—6<0;,x<6.

B Touke x = 7 HepaBEeHCTBO Takke BoIoiHsAETC. OTBET: x € (—0; 6] U {7}.
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06) f{x) > 0 mpu Bcex x, kKpome x = 9;
x+7fx)20;/(9)=0;x+7<0;x<-T7.
B touke x =9 HepaBeHCTBO BhIMONHEHO. OTBET: X € (—00; —7] U {9}.
3.1.D11.
a) flx) — nepuogmyeckas; 7= 9;
Ax) 2 18; fix) =9x —x%; x € [0; 9]; 9x —x* > 18; x* — 9x + 18 < 0;
(x—6)(x—3)<0;x € [3; 6] Ha oTpe3ke [0; 9].
3HaynT, Ha BCeU MPAMOI1 penIeHue 3anumercs Tak: x € [3+9k; 6 + 9k, k € Z.
0) fix) — nepuoanyueckas; 7'=11;
fx) <18 Ax)=1lx—x%x € [0; 11]; 11x —x* < 18; x* — 11x + 18 < 0;
2 <x<9mna|[0; 11]. 3naunr, s Bcerd npsmoit x € [2+ 11k 9+ 11k, k € Z.
3.1.D12. a) filx — 1| 1) <f(|5x + 2|); x — 1] = 1 > |5x + 2|;
Lx-120;x>1;x-2>|5x +2;
X —2>5x+2; x <-1, IpOTUBOPEYHT TOMY, YTO X > 1.
Lx-1<0;x<1;1-x—-1>[5x+2; x> [5x+2;

2 1

1)5x+220;x2—2;—x>5x+2;x<—z:—1.3HaqHT,xe [—7;—7)
5 6 3 53

2) 5x+2SO;xS—%;—x>—5x—2;x>—%.3Han/IT,xe(—%;—g}.

5

OTBeT: y ¢ (_1;_lj .
23

0) fllx — 4| - 4) > f(]3x + 5]).

Tockonbky f MOHOTOHHO yOBIBaeT, To eciu f{m) > f(n), o m <n =

x—4]-4<[3x+ 5]

Lx—42>20;x>24;x—4-4<|3x+5|;

1) 3x>—5;x>—§;x—8<3x+5;x>2.3HaqHT,x24;
3 2
2) 3x<75;x<—§ , HEBO3MOXeH B 1.

ILx<4;4-x—-4<|3x+5|;

1)3x2—5;x2—13;—x<3x+5;x>—£;xe(—é; 41;
3 4 4

2)3x£75;xﬁ—§;7x<f3x75;x<—§.

5 5 5
3Hauut, x €| —o0;—= | OTBeT: X €| —0;—— | U| ——;—0 |.
2 2 4

§ 2. PannoHanbHbIe HEPABEHCTBA
3.2.A01. a) x (7 = 3x) < 0; x # 0; x(7 — 3x) < 0; x(3x — 7) > 0;

x<0 7
7. OtBer: x € (~; 0) U[*HOOJ .
3
X2 —

0) x’3(4 —5x)<0; x(4—5x) <0; x # 0; x(5x —4) > 0;
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x<0 4
4 - OtBer: x € (—o0; 0) u[f;+ooj .
xX2— 5
1
3.2.A02.2) f(x)=(x"—4x+3)°
f(x) onpenenena npu X —4x+3>0 T.e. (x=1)(x=3)>, Torma x € (-0, 1)U(3, +o0);
1

6) f(x)=(x"-5x+6)

f(x) onpenenena npu X*—5x+620 T.e. (x—2)(x—3)>0, Toraa x € (—o0, 2JU[3, +o0).

Ss13 6 x<-S
—>13 3
3.2.A03.2) /¥ s x ; ;
X 3-2x BB [3x-18+12x+1320 |¥>0
6 3 18 15x>5
<
0<x< | 6
= —<x<—.

sl 3 13
3
ézl x<5 x<5 .

0) * ;9x>0 ;9x>05 xe|—; 5.
x 5-x 71 5
= +—20 |5x-75+15x+7120 1
9 3 5 x>—

3
x>2=

3.2.A04.2) X130, s,xe(—oo,Z ju(ﬁ;w)

2x—
<2—
0) 3x_17<0;—3<x<5%.
x+3 3
2
-3x-18<0 [-3<x<6
32.A05.2) 4° " ;{ =0 Ly eqo: ).
x(1-x)" <0 O<x<l
i -8<x<9
Y _xlm<o |TDF<9
0 ;9 x 5 alx>3 .OtBer: x € (8; 0) U (3; 9).
x3-x)"<0  |——=>
x<0
3.2.A06.2) 4>+ 2271 0. e (oo 0)u[1;+ooj.
p P 4

0) 2> 1 . HepasenctBo Oyzert BoinosHeHo npu p < 0, T.x. ipu p > 0: 1 >0.
p p

JloMHOXHM 00€ YacTy HepaBeHCTBa Ha p < 0:

2p< 1;p>—%, 3HAYHT, pe[—%; OJ .
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Yposens B.
4 1
+

32.B0l.a) —+——>12,x21;
I-x (I-x)
1201 =% —4(1 —=x) = 1<0; 122 -4t — 1 =0; D= 16 + 48 = 64;
4-8 1 11 1 1 11 1
h=——=-——;h=—; —<l-x<—; -1-<—x<-——; = <x<Il-.
24 6 27 6 27 6 272
OrtBerT: xe(l; lju(l; llj
2 6
3 1 )
6) ——+ S>18;x%3; 183 —x)° - 33 —x)— 1 <0;
3-x (3-x)
+
182 -3t-1=0;,D=9+72=81;1=20 . fy=— L. =1,
218 6 3

_3l<*X<—22; 22<x<3l Omer xe 22; 3|ul 3 31,
6 3 3 6 3 6

1 12x+15+1 3x+4
1 1 _3<4 5 4 5 >0 4 5>0
3.2.B02.a) -3< <— X+ : X+ : X+
4x+5 17 1 17 4x+5-17 x—3
<— |/—>0 >
4x+5 17 4x+5 4x+5
x>—-=
X< —— 4
L 3:>xe(—oo;—§)u(3;+oo).
[x>3
x<—-=
1 1 L1 (2156 [5x=15
6) —4< < Jox+6 21 ] Sx+6 ) Sx+6
Sx+6 21 1 1+20x+24 20x+25
—4 > >0
Sx+6 5x+6 5x+6
[x>3
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OtBer: x € (—oo; 2 ) U (3; +0).

125
3.2.B03. a) 7+f>40 f:t £+3t—4020; (t+8)(t—5)>0; L o

>5= 0<x§l | |
3 . OtBET: Xx€|——; OJu 0; — 1.
8 5

IN
—_

8= ——<x<0
8

R

6) i+i2221;x¢0; i:t;z2+4z—2120; (t+7(-3)>0;
X X X

1 1
—2>3 O0<x<—
t>3
S| R 3 . OtBeT: x € —l; OJu 0; 1 .
1 7 3
X

<_ s
=7l laico
7
32.B04.2) flx) =L gDy 2ITIZOH20
3x-5 3’ 3x-5
10x-19 1

4, x# 1,

19
0, x#2—;gkx)=
TR

3x-5 (x—1)

4 —1) —120; (2x—2+1)(2x—2—1)¢0;x¢%;x¢%.

1.3 519
OtBeT: Bce x kpome 1; ;= —.
27273710
Sy_3 Sx—-3#36x+27 x;t—& |
0) ol #9; 3 ; 31 #9;

4x+3 x;t—f T (x-3)?

3( —3) -1’ 10
3
10

’

3(x=3) %1
9(x73)2¢1 (x=3) = { 30,
iy
4’

OTBeT: Bce x KpoMe _E;

3.2.B05. a) 6(x —2)! <= <

-5
6x-30-5x+10 _ . (x—20) <0
(x-2)(x—5) (x-2)(x-5)

- + - +

. y10
37773
5 6 5
x-2 x-5

2 3 20 Y X e (w02) U (5;20];
Sy=1+6+7+8+9+10+11+12+13+14+15+16+17+ 18+ 19+20 =
~196.
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3 4 3 .4x—16—3x+3<0.
x—4" x-1" x-4~ (x-Dx-4

_ X ire (oo U@ 13 S=5+. + 12+ 13=2113
(x—D(x—-4)

6)4(x—1)"<

<

s

-9=281.

1 1 2x+4
s a1 DS
32B06.a) X5 ¥l L@

L .2 7] [;_ j>0’
(x+5)*  x+5 (x+5)\x+5 B

x>1
x>1
—S<x<-=2 {

—S<x<-2
% <0 s 3lx<-5
o 2549
1 <0
22 x+5
x+5
ASANNANS 666666&1 e
-5 4= -2 1
2

OtBeT: x € (—5; —4%} .

. | xi—lzo x>3 x>3
Lo |6FDE=3) l<x<l d<x<l

x+1 x-3 1
0) i | Y =—=25 ; 15 4.
>S5 x+1 O<x+1<— -l<x<——
(x+1)?  x+l 1 5 5
jSO x+1<0 x<-1
X
—1 4 1 3
5
xe(—l; —ﬂ:|
5
3.2.B07.
x>6
_ -6
371 (3x—1-2x-s A 5
2x+5 —— =20 |2x+5 xX<—=
a) 5 2x+5 ; ; ;
1 51 ) -l<x-6<1
m— (x—6)" <1 620 S5<x<7
x#6

x € (6; 7], uenoe 3Hayenue x = 7.
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<1 4x—-1-3x-4 ——<x<5
3x+4 ———<0 3
0) R 3x+4 ; R
1 <l 351 x>4
(x—3)? (x=3)y"> x<2
_4 2 4 5 ¥
3

xe (—g; 2) U (4; 5), nensle 3nagenns —1, 0, 1.

3.2.B08.
1 1 -
>= THX=6 0 (F<xs-
a)<7+x 6 ;< T+x ; ;x € (-7;-1).
2 -13<x<-1
(7+x)* <36 [-6<7+x<6
4+x-7 [x23
1 1 >0
—<= 4+x x<—4
0) 14+x T ; ;
4 ) 549 4+x2>7 x>3
(@+x)" 2 4+x<-7 x<—11
x € (—o0; —11] U [3; +o0).
3.2.B09.
3x-2 2 5x% +15x-15x" +10x—2x—6
a) >1-—; <0;
x+3 S5x x(x+3)
2
M>O;10x2—23x+6:O;D:529—240:172;
x(x+3)
O LA BN
20 10
+ _ + — +
3 0 03 2 o x
X € (-0, =3) U (0; 0,3) U (2; +o0).
2 2 2
6) S5x 2<1_i; 20x° —8x—-x—-3—-4x 12x<0; 16x 19x+3<0;
x+3 4x x(x+3) x(x+3)
19413 3 [x_%J(x_l)
16x2719x73=0;x1’2= — ,=—;x=1; ————<0;
32 16 x(x+3)
+ - + - +
-3 0 3 1 x

xe (=3 o)u[%; 1)
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a)i+(4—x)’zs5,L:t;tz+4t75S0;75£t£1;
4-x 4-x
x>zfl
o5 [21=5xy, [sx-21 2
4Ix ; 4_3x ; x_34 ; {lx<4 ;xe(~°0;3]U[
<1 |[T2<0 |[E2s0 x>4
4-x 4-x x—4
x<3
3 5 1
6) — +(B-x)2<10; — =¢; A +31-10<0;-5<r<2;
3—x 3—x
255 2x-5 =3
— <2 72 19 7250
3—x L) 3—x ) x=3 CLx>3 .
Lsso | BxH1sHL 5x-16 s
3-x 3-x x=3 5
x<3
5 16
X €| —0; — |U| —;+0 |.
2 5
32Blla) ! .,
=D
(411
x>2
4
xX<—

3 ixe (_oo; —\/ﬁ) u(-m; iju(z; 7) U (7; +o0).
x#7 3
w

4 x>4
A£+3>0 x<—§

0) (x—5) 5 4
7\/,3)4>0 [x;as
(x+2 vs28

xe (—oo; —zﬁ) u(—zﬁ; —%j U(4; 5) U (5; +o0).

27 x?-2x-8-27
x—4< — <
3.2.B12. ) x2+7 2,4, 2 :
Y42 < X _2x_8_27S0
x—4 x—4
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x*—2x-35
<

<0 @—D@+$SO

x+2 . x+2 .
RS o LI () G D
x—4 x—4
- + - + N
R AN €
- + - +
RS S ;
x € (—o0; =51 U (4; 7]
2
< 2 x-ék—30<0
6) x+4 . x+4 .
Y, ;
cids 2 ¥ -3x-30
x=17 x=17
+
x2—3x—30=0;D=9+120=129;x1,2=3—2“129;
4
- + - + -
A + Ny + X
xe(47).
Yposens C.
2 2
&LCOLa)&+7< 36t . (6t+7)" —36t <0:

6t+7°  #(6t+7)
(61 + 7 —66)(6t + T+ 61) £ (6t + T) < 0; Te(12¢ + T)(6¢ + T) < 0;
- + - +

.
>

t

=L

d+5 16t (4457 —168
t 4 +5° (A1 +5)
(4t + 5 —46)(8t + 5) t (4t + 5) < 0; 5¢(3t + 5)(4t + 5) < 0;

- + - +

s

0 1

ENN RV
| W g

+4 —2x x2=2x x+4

y iy
3.2.C02. a)f(x)=[xi_2xJ :(x§+4 j;g(x)=( x+4 j ¥



x#0 2.2 4 ) 1 #-1
S SR e AP s 0,120,241,

x#—4; 5 ; tyt#-;
x+4 x°=2x x+4 t
x#2;
x*=2x 2 2 2
#-l;x"—2x+x+4#0;x —x+4#0;x—x+4>0;
x+4
x2—2x 2 2
#1;x —2x—-x—-4#0;x" - 3x—-4#0;x#4; x #-1.
x+4
OTBeT: IpH BcexX 3HAUCHUSX X, kpome —4, —1, 2, 4.
2 _sy)! 7y [P0 s
— + —
0/ = T2 g = L) | xers T e
x+7 x°—=5x x+7
x#5

PosxEx+ T —bx—T#0x £ T x#—1; X —5x#—x—T; x> —4x+7>0.
OTBeT: npu Bcex 3HaUYEHUsX X, kpome —7, -1, 0, 5, 7.

3.2.C03.
12 8 126 —8¢+40 -3¢ +15¢
a) —-——<3; <0;
-5 ¢ )
2_ p—
30 o =S+ Y- 8)2 05120, 1% 5; 37— 19— 40 = 0;
(-5 3
D=361+480=292;t1=wz—§;t2=8;
6 3
+ _ ot - +
5 0 5 3 1
3

te (—o0; _g 1U (0; 5) U [8; +0).

2
6 O A, HodAa-2w 4
t—1 ¢ t(t—1)
1
N (t+fj(t—4)
2t —7t—420; 2 50
t(t—1) #(t—1)
+ -t = +
1 0 1 4
2

Le (o; —% 10 (05 1) U [4; +20).

152



(1+x)’]sl 1 Sl x+1—220 x_IZO
3.2.C04. a) 2, x#—1; <1+x 2 I+x o x+1 ;
(+x)*<4 (l+x)? <4 |2<x+1<2  |-3<x<1

x21
x<-1 ;xe[3;-1)u{l}.
-3<x<1

(6”)431 1 x+6—620.

0) 6;46+x 6 39 x+6 ;
(6+x)2<36 |-6<x+6<6 |-12<x<0

x20
x< -6 ;x € [-12;-6) U {0}.

—-12<x<0
x2+3x—28<_ x2+3x—28+5x+35<0
3.2.C05. a) x+7 5 x+7 5
[x+7<1 -1<x+7<1

2 <-1
X +8xt7 o [GEDD {x

x+7 ; x+7 x#-7T ;xe (=8 -7 U (-7;-6).
—8<x<—6 -8<x+7<-6 8<x<—6
x2—11x+38<6 (x=6)x-3) _. x<12
0) x—=7 ; x=5 ;4lx=5  ;xe(0;5 U (5; 10).
[x-5|<5 -S5<x-5<5 0<x<10
3.2.C06.
Sx? —4(x* +4 0<x<4
sx__4 %"4&0 (=4x+4) o [ e
2.4 x(x”+4) YO+ 4) x <
a) ] L3 [I3x+2p511 axs2s11 i [x>3
1 2 13
[3x+2] 11 e _Z 3x+2 <11 g _°
3 3
OTBeT:xe(foo;—4%)u(3;4].
{O<x§2
2
3 2 x*—4 <_
T<Z (32 -27 -4 .
¥ +2 X ——— =<0 |x(x"+2) 8
0) ;1 x(x*+2) ; ; -
1 L’ " [5x>8 x
<— ||5x+4p12 3
|Sx+4] 12 5x<-16 51
5
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BASANNAWN ) éé %%«QWWQK x

-3 -2 0 8 2
5

OtBeT: X € (—w;—3lju[§; 2]
5 5

-1 2 2 _ _
3.2.C07.a)f(x)=(xz+2j B3 P4 15220213026
x“+4 57 x+2 5 x+2
13
2_ —
SX T30 . 52 120 13x—6=0: D= 169 + 120 = 289:
x+2
2
“l(x-3
13217 2 (HSJ(X )
Xj=———=——=;X%=3; ———>0;
10 5 x+2
-+ - +
5 b 3 X
5

xe (,2;_§)U (3: +0).

¥’ -8 8
<=3
x+3 7

-1
6)f(x):(xz+38j <§;x2—8¢0;x¢ 242 ;
x2—

7x* —56—8x—24 7x* —8x—80
<0; <
x+3 x+3
7x* —8x—80=0;
D=64+28-80=2304=48;

8-48 20 | 8+48
X =———=—— X = 7 =

14 7
xe(—oo;%:)u(—?;72x/5)u(72\/§;2\/5)u(2\/§;4).

0;

4;

Y
3.2.C08. ) f(x) =[2L;) STx+5%0;x% 5
X+

x+5 x+5-2x-5
>1; >

; 03
2x+5 2x+5

X
2x+5

<0; —§<x<0.0TBeT1x€ —é; 0].
2 2

-1
3¥=5 <1;2x—1¢0;x;t1;
2x—1 2

6) ) :(

x>4

2x—1 1.2x—1—3>x+5 0 x—4 0: J—
x<=

>

< <0; >
3x-5 3x-5 3x-5
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xe[—oo; lju(l 5] (4; +o0).
2)7(2° 3
3.2009.2) 221*1 g,
4|x|-1

>0; l<)c<14;
4

Lx>0;
4y —
I x < 0; 14+ x >0 14+ x
—4x-1 4x+1

OtBeT: X € (—14; —lju(l; 14].
4)7\4

6) fix) = %w;
3x-19
—

Lo X719 o, 30419 o0 (_Q;_“j'
-x—4 x+4 3

<0;714<x<—l.
4

I.x>0; <0;4<x<?;

OTBeT: X € (—?;—4) .

3.2.C10.2) (x— 2+ 162 —x) ) <0
1

5<0;(_ J _x—4x+4—16>0;
16
(x—2+ j
2—-x
2
X —4x—12>0; (x—6)(x+2)> (x— 6)(x+2) :
2-x 2-x x-2
_ + -+ -
J J d ;
-2 2 6

x € (—o0; —2) U (2; 6).
6)(x—1+250=x)")'20;x=1+25(1-x)">0;

2 4 _ 2 _
e B AW P o0x 2 A6,
1-x 1-x 1-x x-1
- + - +
—4 1 6 ' Omser:x € (-4; 1) U (6; +o0).
- #0
3.2.CI1L. a)f(x)——l <gy=1-; XL L.y 70
+1] Sx | x+1| S5x x# -1
l.x+1>0,x>71,
2 2 2
S5x 1_1+L<0; S5x°—5x+25x 5x+x+1<0;20x 9x+1<0;

x+1 5x Sx(x+1) Sx(x+1)
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9+1 1 1

2006° ~9x+1=0;D=81-80=l;x="—;x,=—;x, =~
40 4 5
— =+ _ +
,1' 6 1 1 X
ry n 1 1
> 4 xe(LOul =
5 4
IL x<-1;
5x—1 1 5x? +5x+25x% —5x—x—1 30x* —x—1
1+ -—>0; >0; >0;
x+1  5x x(x+1) x(x+1)
+
30x27x71=0;D=1+120=12l;x=g;x1=—l;x2=l;xe(foo;fl)
60 6 5
1 1
OtBet: (—0; —1) U (-1; 0) U| —; —|.
5 4
5 ol 1.
[x+1] 3x
Lx+1>0;x>-1;
oL 3l o34 3xox—1-9x+3x o 6x? —Sx+]
3x  x+1 ’ x(x+1) Tox(x+1) ’
+
D=25724=1;x12=£;x1=1,x2=1;
’ 12 2 3
— —+ _ +
-1 0 1 1 X
3 2 x e(O; lju(l, +oo].
3 2
IL x<-1;
1-3x 1 3x* +3x-3x+9x" —x—1 12x% —x—1
>l-—; <0; <0;
x+1 3x 3x(x+1) x(x+1)
+
1202 “x 120, D=1+48=49; x5 ==L 5, =1 -1
j 24 4 3
Her pemennii B ciryuae I1.
OTBGTIXE(O; 1 u(l; +o0 | .
3 2
_ 2
3.2.C12.a)x—4+16(4—x)’1¢0;x¢4;x—4+£¢0;wyﬁo;
4-x 4-x
x(x—-28)
TiO;x;ﬁO; 8. OtBer: npu Beex x, kpome 0, 4, 8.
—X
0) (x—1+9(1—x)-1)-3 onpeneneHo
npu x—1+9(1-x)-120
2 2
X149 —x)" = x—1- 9 _x 2x+1 9:x 2x-8 _(x-4(x+2)
x—1 x—1 x—1 x—1
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Torna 510 BeIpakeHHe onpeeseHo mpu x#4, —2, 1 T.e. x € (—oo, —2)u(-2, 1)U(1, +0).
Yposens D.
x#—6

! <l6x+1"; o1

3.2.D01. a) 1; ——< ;
[x+6]| x;t—g [x+6] |6x+1]

[6x+ 1| <|x+6];—x+6/<6x+1<|x+6];
Lx>-6;,x-6<6x+1<x+6;

6x+x>-7 [x>-1 1 1 1
; —1<x<1,H0 x#——,3Haunt, xe|-L,—— |U| ——; 1 |;
5x<5 x<1 6 6 6

— HET peLIeHu.

IIx<-6;6+tx<6x+1<—x-6; ;
Tx <=7 x<-1

OTBeT: x € —l;—l U —l;l .
6 6

x#-5

\xwlt5|g|5xl+l\; LIS IS eh eS| Ser T s

bx—x25 {le

Lx>-5;

S5x+1<x+5 x<1 1 1 1
; —-1<x<1,H0 x#——,3HauuT, xe|—-1;—— [U| —; 1]|;
Sx+1>2-x-5" [x>-1 5 5 5

II x<-5;

Sx+1<—x-5 [x<-1 . 1 1
; — HET peLICHUH. OtBer: xe|—-L,—— |U| —; 1].
Sx+1>2x+5 x>1 5 5

3.2.D02.
a) (P+2x)°<512|x%+2x}-1, OJ13 x#0, x#—2

1) x*2x>0 T.e. x € (o0, —2) (0, +0)

(*+2x)°<512

XH2x<8

x*+2x—8<0

(x+4)(x—2)<0 1.e. x € [-4, 2]. Torma x € [-4,-2)U(0, 2];
2) *+2x<0T.c. x € (-2, 0)

(*+2x)32512, x+2x28, x*+2x-8>0

(+4)(x-2)=0, T.e. x € (—0, —4]U[2, +o0). Torma x € .
Wrak, momydaem, uro x € [-4, —2)U(0, 2];

6) (x*+3x)’<64x>+3x", OJI3 x0, x=—3

1) xX*+3x>0, T.e. x € (=0, 3) (0, +o0)

(*+3x)°<64, x+3x<4, x*+3x—4<0

(x+4)(x-1)<0 T.e. x € [-4, 1]. Torma x € [4, -3)(0, 1];
2) x+3x<0, T.e. x € (-3, 0)

(PH3x)°<-64(x+3x)”", (P+3x)°>64

xX4+3x24, (x+4)(x—1)=0 T.c.
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x € (—o0, —4]U[1, +o0), Torna x € &.

Wrak, momydaem, 4aro x € [4, -3)U(0, 1]

3.2.D03. a) (x + 6| — 3x + 2| + 14)> > 0; [x + 6| — 3]x + 2| + 14> 0;
L x>2-2;x+6-3x-6+14>0;2x<14;x<7;-2<x<T7,

II.-6<x<-2;x+6+3x+6+ 14>0;4x>726;x>—6%,3HaqHT,x € [-6;-2];

. —x-6+3x+6+14>0

2x >—14; x > -7, 3Hauut, x € (—7; —6]. OtBeT: X(-7, 7).

6) (I +4/—3x+3|+9)°20; [x+4|-3x+3]+9>0;
Lx>-3;x+4-3x-9+9>0; 2x <4; x <2. 3Hauut, 3 <x<2;

II. 4<x<-3;x+4+3x+9+9>0; 4x > -22; x >-5,5. 3nauut, 4 < x <-3;
ML.x<—4; x-4+3x+9+9>0; 2x > —14; x >—7. 3nauur, x € (-7; —-4].
Otsert: (-7; 2).

3.2.D04. a) (x* + 6x] — 8[x|)~ > 0; |[x* + 6x] — 8[x| > 0; x| < [x* + 6x;
>0
—? + 6x] < 8x < |x2+6x|;x2+6x20; {x< 6;f)czf6x<8x<x2-‘r6x;
<
x>0

x*+14x>0 [x<—14
X =2x>0 {x>2 ’

x<0
6566666% ::::::Qaééééééég X
-14 0 2
x<-14 , 5 5
3Haywur, ;X 6x<0;6<x<0;x"+6x<8x<—x"—06x;
x>
2
-2x<0 O<x<2
T ; { * ; HeT pemieHnit. OTBeT: x € (—o0; —14) U (2; +o0).
X +14x <0 (—14<x<0
6) (x> — 4x| = 9|x[)> > 0; [x* = 4x| > 9fx|; —x* — 4x| < 9x < |x* — 4ul;

>4
Lx*—4x>0; y
x<0

s+ 4x < 9x < x° —4x;

x>0
X +5x>0 x<-=5 Y< -5
; 3Haywr, ;
¥ -13x>0 |[x>13 x>13
x<0

ILx2—4x<0; 0 <x <4; X2 —4x < 9x < 4x — X%
{x2—13x<0_ {O<x<13

; HET PELIeHUH.

KC+5x<0  |-5<x<0

OtBer: x € (—o0; —5) U (13; +o0).
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+1K3
3 oy [x+1]

3.2.D05.2) {|x+1| ;4P =3 x+1]42x<—1;
¥ =3 x+12x< -1 |x=-1
Lx>-1;
x<2 <2
; * ; 3HAUWT, X € (—1;2].
¥ -x-2<0 |-1<x<2
ILx<-1;
x>-4 x>-4 x>—4
) HE ; ; 3HAUWT, X € [4; —1).
X 43x+3+42x+1<0 (x*+5x+4<0 [4<x<-1
OtseT: x € [4;-1) U (-1; 2].
7
21 [x=5[<7
6) ylx-5] R ;
x"=5[x=5]-10x+25<0

x*=5|x-5]-10x <25
Lx-5>0;x>5;
x<12 <12
; * . 3Haunt 5 <x < 10.
x*—15x+50<0  [5<x<10
ILx-5<0;x<5;

xz-2 x>-2
5 ; ; 3Ha4UmT, x € [0; 5). OTBeT: X € [0; 5) L (5; 10].
x*=5x<0 |0<x<5

2>(3x-2)"
3.2.D06. a) o (3x=2) ;x;tO;x;tg;x;tJ;x;tl;
(—x=1D)(7+x) 2 2 (=x=1)>(T+x) 3
<1
¥ <(3x-2) C3x-2|<x<|3x—2| [3x—2<x<2-3x x<4
; ; ;ax<—4.
(—x-1P>T+x)° [—x-127+x x<—4 ]
x<—
2
Otset: x € (—0; =7) U (-7; —4].
5 X2 (4x=3)7 ;
(—x+2)(d+x) 2 > (—=x+2)2(4+x)
x#=—4 X’ <(4x-3) C(Ix|<]4x-3] [-x<3-4x [x<I
x#2 (—x+2)32(4+x)37 2x <=2 x<-1 Tlx<-17

3uaumr, x € (—oo; —4) U (—4; —1].

[2x=9|—]9x—-2|

(R L

[8x—3|—]3x-8|

Touku nepeMeH 3HaKOB TTOMOY IbHBIX BBIPAKEHHI

3.2.D07. a)
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Ha KaXXI0M U3 IPOMEKYTKOB 3HAKOIIOCTOSAHCTBA MOZ[yJ'ICﬁ peIIMM HEPABEHCTBO!:

I. xe (—oo, zj
9

9-2x—-2+9x <0 T(x+1)

<0; <0, T.e x#1.
3-8x—-8+3x =5(x+1)

Toraa Ha 3TOM NPOMEXYTKE X € (—0, —1) u[—l, %j ;

IL x F 3] 9720942 o M) e x e (1, 1]

E bl b - bl
98 3—8x+3x-8 =5(x+1)

23
TOI'/Ia Ha 9TOM IIPOMEKYTKE X € [a,g} ;

Il xe §7§ : 9—2x—9x+2£0;—11(x—1)
8 3) 8x—3+3x-8 11(x-1)

<0, T.e. xzl

3
. F’g} 9-2x-9x+2 . ~ll(x—1)
3727 8x—3-3x+8 5(x+])

3 8
TOI'ZIa HAa 9TOM IIPOMEKYTKE X € [g, 1] ) (1, fj ;

<0, x € (o0, —1)U[l, + )

TOTJa Ha 3TOM NPOMEKYTKE X € |:§, %:| 5

V. xe(2,+ooj; 2x-9-9x+2 <0; ~Tx+1) <0, T.e x£1
2 8x—-3-3x+8 S5(x+1)

9
TOrZa Ha 5TOM IIPOMEKYTKE IMMOJTyYUM YTO X € (5 ,+o0 |.

HUrax, kom6unupys I, I1, 111, IV, V noxyuum: x € (—oo, —1)U(-1, 1)U(1, +oo0);
6) |4x—5|=|5x—4|
[6x—7|—|7x~6|
4 5 6 7
X=—, X=—,X=—,X=—
5 4 7 6
Ha xax10M poMexyTKe 3HAKOMOCTOSHTCBA MOyl peluM HepaBeHCTBO.

I. xe —oo,i ;MZO,EZO,T.&WFI
5 7—6x+7x—-6 x+1

> 0. TOYKH 3HAKOB IIOJJMOYJIBHBIX BBIPAXKEHUH

4
TOrIa Ha ATOM IMPOMEXYTKE X € (—o0, —1) U] 1, r ;

IL XEF g] S-4x-Sx+4 91

ol >0, >0,x e (-1, 1]
57 7T—6x+7x—-6 x+1
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4 6
TOT/Ia Ha 3TOM IPOMEXKYTKE X € [7, =1;

5°7
11l xe[é,zj; Szdx=Sxtd o D g
7°6) T—6x—7x+6 —13(x—1)

TOI'ZIa Ha 9TOM IIPOMEKYTKE X € (g, 1] ) (1, %) ;

Iv. xe[z i] SzAx=Sxtd o 0D ) v e (e, — UL +o0)

6’ 4] 6x-7-7x+6  —(x+1)

TOTJa Ha 3TOM HNPOMEKYTKE X € [%, %:| 5

V. xe §,+oo]; 4x—5—5x+420, _(x+1)20,x¢71
4 6x—7-7x+6 —(x+1)

5
TOTJa Ha OTOM NPOMEKYTKE X € (Z’ +0o0 |.

B urore nonyusaem, x € (—oo, —1)U(-1, 1)U(1, +o0).
[7x-22|—|5x—14]

3.2.D08. a) >0;x#3;x#4,;
(x=3)(x—4)
22 14 22
Lx>—;x>2— = x>—;
7 5 7
7x—22—5x+1420; x—4 20;x>3:>x>g;
(x=3)(x—4) (x=3)(x—4) 7
22 14
1L x27; X <— — HECOBMECTHHI;
22 14 14 22 22-Tx-5x+14 36—12x
Il x<—; x>—; —<x<—; >0; >0;
7 55 7 (x=3)(x—-4) (x=3)(x—4)
37X Soix—d<Ox<dm Bep22. 1422)
(x=3)(x—4) 5 57
7 3 5 (x—3)(x—4)

8§—2x >0 x—4
(x=3)(x—4) (x=3)(x—-4)
OtBert: x € (—o0; 3) U (35 4) U (4; +).
5) | 7x—36|—|5x—24] 50 [x;tS.

(x=5)(x—6)

L xS%; xﬁﬁ' 3x—7x+5x—24>0_ 12-2x

< 0; x < 3. 3nauwr, xg%.

x#6’

>
57 (x=5x-6)  (x=-5x-6)
X7_6£0;x<5.3HaqHT,x£%.
(x—6)(x—5) 5
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(36,24 24 36, 60-1x o 12(:-9)

IL x <x<—; >0; <
5 5 7 (x=5)(x—-6) (x=5)(x—6)

s

36 24
I x> - ; x< 5 HECOBMECTHBI,

v, xzﬁ; 7x—36—5x+2420; x—6 >0: x236,
7 (x=5)(x—06) (x=5)(x—06) 7

OtBeT: x € (—0; 5) U (5; 6) U (6; +o0).
32.009.a) 273 3

>
[x+3] 5|x]
5x-3 ., 3 5" +15x+3x+9+25x" 15
x+3 5x° Sx(x+3)

30x% +3x+9
x(x+3)

s

Lx<-3;, -

<0;

<0;30x2+3x+9>0;73<x<0—Henoz[xom/1TKI.

5x—3 3 5x2+15x+3x+9-25x2+15x
>1+— <

II. -3 <x<0;
x+3 S5x x(x+3)

0;

20x>-33x-9
x(x+3)

~33+34201
===

>0 ;200 —33x— 9 =0; D = 1089 + 720 = 1809;
33-3.201 Oj
4 )

0

X 5 ; 3HAUUT, X € [

5x—3 3 25x% —15x—5x" —15x+3x+9 20x% -27x+9
>1-= >0; S
x+3 5x x(x+3) x(x+3)
+
20x* = 27x+9=0; D=729-720=9; x,, :%;

3 3 33-34201 3 3
3HAYUT, x €| 0; 3 v Z;+oo . OTBeT: x € 470; 0|U|0; = [U| =;+00 |.

2x-3 1 3

[x+5] 2| x|

2x-3 3 2% +10x+3x+15+4x" —6x 6x> +7x+15
>1+ 3 <0;

x+5 2% 2x(x+5) T x(x +5)
6x> +7x+15=0; D=49 — 360 =311 < 0; 3HauuT, HET pereHui.
2x-3 3 2x* +10x+3x+15—4x” +6x

>1+—;
x+5 2x 2x(x+5)

ML x > 0;

0;

0)

s

Lx<-5; -

II. -5<x<0;

<0;

+
>0;2x*—19x—15=0; D =361 + 120 = 481; xuz% vast

19—\/481,0]
4 )

2x* -19x-15
2x(x+5)

3HAYHT, X € [
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-3 3 2x2+10x—3x+15-4x> +6x

MLx>0, 23513, <0;
xX+5 2%’ 2x(x+5)
2_
20 oBHDS 0 13x+15=0; D= 169 — 120 = 49;
2x(x+5)
+
x12:713_7’ =5,x= 3 . 3Haumr, xe[O 3ju(5;+°°)-
5 4 2 2
OTBeTer[lg 481 J U(S +o0) .
(2221 X220 g0 (5)x42] Bx+63- 751xis0
3.2.p10.2) { 3 ;
x2=5x+4>0

(x275x+4) >0

PelrtiM BTOpOE HEPABEHCTBO CHCTEMBI: X° — 5x + 4 > 0; x° — 5x + 4 =0;
+
D=25-16=9; xu:s—f =4, xy= 1; sHauu, x € (—oo; 1) U (4; +o0).

Permmm NIEPBOEC HEPABEHCTBO CUCTEMBI:

L x<-2;-5x-10-3x+ 63 +75x < 0; 67x <-53; xé—g;

3HAYUT, X € (—o0; —2].

II. 2<x<0;5x+ 10 -3x+ 63 + 75x < 0; 77x < -73; xS—E,

77

=]

3HAYUT, X €| —2;—— | .
77

HNLx>0;5x+10-3x+63-75x<0; 73x>73;x > 1.

3
B urore nony4aem, 4To x € (—w;—%} U (4;+00) .

2|x+4|-5r+45-50| <0

—<5|x]
0) 5
X2 —6x+5>0

(x*—6x+5)" >0
PelriiM BTOPOE HEPABEHCTBO CHCTEMBI: X — 6x + 5> 0;x° — 6x + 5 =0;

|x+4] x-9 {

i
D=36-20=16; x,, :% ; X1 =95,x, = 1; 3HauuT, X € (—0; 1) U (5; +0).
Pernm mepBoe HEpaBEHCTBO CHCTEMBI:

Lx<-4;-2x—8—-5x+45+50x<0; 43x <37, xg—% ; 3HAYHUT, X € (—o0; —4].

II. 4<x<0;2x+8—5x+ 45+ 50x < 0; 47x <-53; x<—j—§,

3HAYUT, x ¢ ,4;,ﬁ .
47

ILx>0;2x+8—5x+45-50x<0; 53x>53; x> 1.
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B urore nonayyaem, 4to x e (_w;_si} U(5;+00) -
47

Xt X e (3]x+1|-14x+8<0
3.2.D11. a) 2 3 A 5 .
(?-3xt2) 'z ¥ THF2>0

PeltiM BTOPOe HEPABEHCTBO CHCTEMBI: X — 3x + 2> 0; x* —3x + 2 =0;

+
D=9-8=1; xl,zz%;x1=2,x2= 1; 3HauuT, x € (—o0; 1) U (2; +o0).

Pemm riepBoe HEPaBEHCTBO CHCTEMBI:
Lx<-1;-3x-3-14x+8<0; 17x > 5; xZ%,HeTpeH.IeHHfI.
Mx>-1;3x+3—-14x+8<0; 11x>11; x>1,
B wurore nomydaem, uto x € (2; +o0).

|x+4|—xT_9$5x. {2|x+4|—55x+45£0.

) 2 T -x-12<0
(2 -5x—12)" <o K T¥TIES
Py BTOPOe HePaBEHCTBO CHCTeMBI: x> — X — 12 < 0; x* —x — 12 = 0;

+
D=1+48=49; x,, :%;xl =4, x, =-3; 3HaunT, X € (-3; 4).

s>

Pemmm mepBoe HEpaBEHCTBO CHCTEMEI:
[.x<-4;2x—8-55x+45<0; 57x > 37, xzi—; , HET pelIeHuH.

ILx>-4;2x+8—-55x+45<0; 53x > 53; x=>1.
B utore nonyuaem, uto x € [1; 4).
-2 . {2|x+4|—3x+2<0_

3.2.D12.a) 2—- ;
x# -4

[x+4|
[Lx<-4;, 2x-8-3x+2<0; 5x>-6; x>—g,HeTpeHJeHPII>'I.

Il.x>-4;2x+8—-3x+2<0;x>10.
OtgeT: x € (10; +00).

2x—1 {6\x+7|+2x—1>0
—>0; .

0) 6+ f
[ x+7] x#=T7

43

LLx<-7,-6x—42+2x—1>0; 4x <-43; x<—7.

ILx>—7:6x+42+2x—1>0; 8x>41;x>_%,

( 43] [ 41 j
OT1BeT: X €| —00;—— |[U| ——;+0 |.
4 8

§ 3. UppanunoHnaibHble HEPaBEHCTBA
YpoBens A.
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3.3.A01.2) 32x+5<3;2x+5<27;2x <22; x < 11. OtBeT: x € (—o0; 11).

6) Y7x-2<2;Tx-2<8;7x< 10;x<1%.OTBeT:x IS (700; 1%]

3.3.A02.2) V7x+12>2;7x+ 12> 4; 7x>78;x>—§;x>—1%.

1
OTBeT: X >—1; .

0) VI9x+4>3;9x+4>09; 9x>5;x>g.OTBeT:x>g,

3.3.A03.2) Yx+2>-5;x+2>-125; x> —127. OtBet: x > —127.

6) Yx+5>-4;x+5>-64;x>—69. OtBeT: X > —69.

3.3.A04 a) 3/8x7 +43x+7 <—2; 8x° +43x + 7 <-8; 8 + 43x + 15<0;
D=43"4815=57% x= ’431i37

s x1=-0,375; x, =-5.

Otser: x € (-5;-0,375).
6) /5x? —=33-13x <3 ; 5x* = 33— 13x <-27; 5x* - 13x - 6 < 0;

D=169+456=17% x=217  « —3. 0= 04
+ ~ — ~ + : -
04 3 Y Omer: (:04;3).
3.3.A05. ) Y41x—28-9x> < 2;41x — 28 -9’ < §;
9x> — 41x +20 > 0; D =417 - 4920 = 31% x:411+;31 ;X1=4;x2:§~
+ - + ’

4

N-RRVNY ]

Ortser: [—oo;g} U[4;+0) .

6) V—15x=34—-8x? <-3;-15x - 34— 8> < 27; 8x*— 15x — 7<0;

154
D=225-487=1;'x = 15_1;x1=—1;x2=_%,

+ — +

|

—_
©|2 @

=

Ortser: x € (—o0; —1] U[_%;ﬂoj .

3.3.A06. 2) \79-7x>9 ;79 - Tx > 81, —7x22;x£—%. OTBeTZxS—%.

0) V/62-3x 28;62—3x264;—3x22;x£—§.OTBeT:xS—%.

Yposens B.
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3.3.B01. a) V3x?+8x—47 2 2;3x> + 8x —47 = 4; 3x* + 8x — 51 2 0;
2

-8+
D=64+3451=26% x= 8—26;):1——3:—11:—57;):2:3.
6 6 3 3
+ — +
: >
_52 . 5
3 Orser: (—oo; —55})[3; +0) .
6) V3x> —14x+5126;3x> — 14x + 51 > 36; 3x° — 14x + 15 > 0;
+
D=196-43.15=4% x= 1424 _3. -3
6 3
+ - +
5 3 x
3 Otger: xe(—oo; ﬂu[3;+oo).

3.3.B02.a) 5vVx —4x>1; -4x +5/x — 1> 0;4x —5Jx + 1 <0;

+
D=254-4=09; J}:%; Jr=1=x=1; JE:i =x=.

+ - +

>
X

— @

N

Ortser: [i, 1}.
16
6) 11/x —4x>6; —4x +11Jx —620; 4x —11/x + 6 <0;
9

+
D=121-446=5% \/E:HS—S; Jr=2=x=4 J}% ==

+ - +

4 x

N

OrtBer: [2, 4]
16

3.3.B03. a) V4x+5>\5x+4;

A7
4x+5>0 [4x>-5 |*° 4 4
: ; ; x2-—;
5x+420 |5x2-4 4 5

xX2——

5

4x+5>5x+4;—x>-1;x<1. OrBer: [—g; IJ.

0) V5x+4>~9x+2;
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x>

C|5x+420 [Sx=2-4

: ; ) = Xx2——;
{9x+220 {9x2—2
X2

4
s

2 9
9

1

S5x+4>9x+2; 4x>-2; 4x<2;x<% . OtBer: [73; fj.

2
3.3.B04.a) Vx+7 2+-1-x;

x+720 x>-7 [x=>-7
D;{ { { éxe[77; 71];

“1-x20" |-x2>1" |x<-1
x+72>-1-x;2x >2-8; x >—4. Oter: [-4; —1].
0) Vx+62>+15-x;
+6>0 > -6 > -6
D: 1" ; o ; * = xe[-6; 15];
15-x>0 -x>-15" |x<15

x+6>15-x;2x—-9>20;2x>9; x24%.OTBeTIx€ [4,5; 15].

3.3.B05. a) 27— (x+3)(x-2)’(x+6)° = -3;
27— (x+3)(x —2)*(x + 6)° 2 27; (x + 3)(x = 2)*(x + 6)° < 0;
+ — + +

.
>

X Orser: [-6; -3] U {2}.

¢

-6 3
6) Y1-(x+4)(x—8)(x+8) >1;
1—(x+4)x—8)*(x+8)°>1; (x + 4)(x— 8)*(x + 8)° < 0;
+ - +

+
-8 —4 8 X Orser: [-8; 4] U {8}.
33.B06.a) 323 s 0 o 140, 2 lxe-t;
x—1 2
—3)6—342 ; 3x+34_820; 3x+34—8(2x+1)20;
—2x-1 2x+1 2x+1
Sx434716x78 o 23X H26 L . 3 4 26 = 0:—13x = 26: x = 2.
2x+1 2x+1
_ ~ —+ - | 4
A -
1 2 x
2 OrtBeT: xe(—l; 2]
2
6) 220 o 1 a2 £ 0, Bx e 2 Ao 20,
-3x-2 37 -3x-2

30720 50, X202 (G 18=0; 6x= 18;x= 3.
-3x-2 —3x-2
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© >
2 3 *
3

OrtBer: (_E; 3]
3

3.3.B07.2) Y5-11x-3x>21;5-11x—3x*—120;3x* -~ 1 1x +4>0;

—11+
3 +11x—4<0; D=121 +344=13% x= “6—13 ;x1=4;x2=1.

3
1
OrtBer: [—4; f} .
3

+ - +

—4 X

wl—0

6) Y12-9x-2x* >2;

12-9x—2x*>16; 2x* -~ 9x -4 > 0;

22+ Ox+4<0; D=81 -424=7% =22y = 4y, =L
) ' ) 1 2
4 1 >
2

OrtBerT: [74; 71}
2

3.3.B08.2) vVax' —9x—9>2x%; 4x* —9x— 9> 4x*; 9x > 9; x < 1.
Otser: x < —1.
3

0) Vox* —8x—6 =3x7; 9x* — 8x — 6 = 9x*; —8x > 6; xs_?6; xS—Z.

OtBet: x < —g .
4

3.3.B09. a) v3x*+52x> —135 > 2x% +3; 3x* + 52x* — 1352 4x* + 6 - 2x* + 9;
—x* +40x* = 144 > 0; x* — 40x* + 144 < 0; §=4oof 144 =16%x*=36 ux*=4;

4 <x*<36,x e [-6;-2] U [2; 6]. Otser: [-6; —2] U [2: 6].
6) V8x* +53x> —84 > 3x> +4; 8x* + 53x% — 84 > 9x* + 24x% + 16;
—x* +53x% — 245 — 84— 16 > 0; —x* + 29x* — 100 > 0; x* — 29x* + 100 < 0;
D=841-400=441;x* =4 nx*=25; 4 <x* <25, x € [-5; 2] U[2; 5].
Otser: x € [-5; 2] U [2; 5].
3.3.B10. a) Y—64+3x <x—4; 64 +3x<x’—3x%4 3x47— 43,
264+ 3x <x° — 12x% + 48x — 64; —x> + 12x° — 48x + 3x < 0; x° — 12x% + 45x > 0;
x(*—12x+45)=0; x =0 wm x* — 12x + 45 =0; D = 144 — 4-45 < 0.
— +

FaX R
o >

0 * Omser: (0; +o0).
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6) ¥27-2x <x+3;27 - 2x <x>+3x23 +3x-32+ 3%
27 = 2x <X+ 9% + 27x + 27; = — 9x* — 29x < 0; x> + 9x% + 29x > 0;
x(x® + 9x +29) > 0; x = 0w x> + 9x +29=0; D =81 —4.29 < 0.

— ~ =+
0 ¥ Omser: (0; +o0).
3.3.B11.a) 4Jx-3Yx 210 . Tlycts Yx =1. 31+ 44— 10> 0; 47 — 3t — 10 > 0;

47 -3t-1020;4-3t—10=0; D=9 + 4104 = 13% z:3§13;z1=2;

= —% — ner pewennii; x = 2* = 16. Orger: [16; +o).

0) Yx+4Yx221; P +4t-2120;1=16+421 = 10% z:’4‘2t10;

t; =—7 — HeT peleHuit; , = 3; Ix=t= Yx=3=x=3=729.
OtBer: [729; +o0).

3.3.B12.2) V3x?—17x+14 <2;
Ol13: 3x* = 17x + 142 0; x € (—o0; 1] U[%;Hﬁj ;33— 17x + 14 < 4;

+
33— 17x+10<0; D= 17— 4-3-10=13% x= 17;13 ;X1 :5;x2:§ .

OrtBerT: [g, 1} U[&; 5},
3 3

6) V4x? +23x+28 <3 ; O/I3: 4 +23x+2820;x € (—o0; —4] u[—%ﬁwj R

42+ 23x +28<9; 4> +23x + 19<0; D=23> - 4419 = 15%;
23415 38 19 3
X= (X =——=——=-4=;x=-1.
8 8 4 4
+ - +

+ - +

@ >
X

[SSAR N

—4,75 -1 ¥ Orser: [-4,75; -4] U [—%;—1} .

Yposens C.
3.3.C01a) V¥’ -5 <x*-7;
D: {x2—5>0. {x2>5 )

2-720 |27’

IV

X € (—o0; —ﬁ]u[\ﬁ;+oo);x2—5<x4—14x2+49;—x4+15x2—54<0;
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15£3

X153 +54>0;, D=225-4.54=3% x> = (xP=9 > x=143;

X2 =6=x=+J6 —me MpUHAUIeKAT 00JaCTH 3HAYCHUM.
+ - +

.

_3 3 x
x € (—o0; =3) U (3; +0). OTBeT: x € (—00; =3) U (3; +o0).
6) Vil +15 < x> +3; X2+ 15> 0; 32 +3>0; X2 + 15 <x* +2:3x2 +9;
P15 <xt+6xr+9; xt -5 +6<0;x* +5x2—6>0; D=25+5-6 =49;

bl
-5+7 .
X = ;x> =—6 — He UMeer peLIeHHUI; xt=1=x=4l.

+ - +

O

v o

-1 1 ' Omser: (—o0; —1) U (1; +o0).
3.3.C02 a) V3x% —18x—3 >/3x ~19x+20 ;
D=3x"—19x+20>0;

+
e s =2l
6 3 3
+ - +
5 X
1L
3

3Haunr, x € (—oo; 1%} U [5; +00). 3x% — 18x — 3 = 3x% — 19x + 20; x > 23.

OrtBert: x > 23.

6) N4x? —21x—4 >4x? —25x+25; D: dx* — 25x + 25 > 0;

+
D=25274-4-25=152;x:25_15;x1=5;x2=10:§:11.
8 4 4
+ - +
1,25 5' X
3HauHT, x € (—o0; 1,25] U [5; +o0). 4x* — 21x — 4 > 4x* — 25x + 25;

4x > 29; x2§; x27l.OTBeT: x27l.
4 4 4

3.3.C03. a) V6x? —14x—24 >|3x+1|; 6x* — 14x —24 > (3x + 1);

6x% — 14x — 24 > 9x> + 6x + 1; —3x° — 20x — 25 > 0; 3x*> + 20x + 25 < 0;

D=20"-4325=10% xoZ20E10 ;x1=—5;x2=—9:—§:—13.
6 6 3 3

OrtBer: [75;712} .

6) V-7x>—29x+25 2| x—4|; —Tx* = 29x + 25 = x* — 8x + 16;
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822149208 +21x-9<0; D=21+ 489 =27 x= 22T,

b}

16
X1 =—3; Xy = 0,375
+ - +
-3 0,375 Y Omser: [-3; 0,375].
3.3.C04.
2) —3x+35 >4 —3x+35216; —3x+35_1620;
S5x-3 S5x-3 S5x-3
—3x+35-16(5x-3) >0 —3x+35-80x+48 >0 —83x+83 >0
5x-3 S5x-3 S5x-3
5x—3¢0;5x¢3;x¢§;—83x+83=0;x=1.
_ + _
3 1 x
5
OrtBer: (i, 1]
5
6) f—4x+3321; —4x+3321; —4x+337120; —4x+33—2x+320;
2x-3 2x-3 2x-3 2x-3
—6x+36
>0;2x—-3#0;2x#3;x# 1,5, x+6=0;x=6.
2x-3
_ + _
1,5 6

Ortser: (1,5; 6].

3.3.005.a) |2 <3 0m3: 257 5, xe(—w‘—ﬂ}u(—g'—kwj;

2x+5 2x+5 ) ’
2x+7779§0; 2x+77—9(2x+5)§0; 2x+77—18x—45§0;
2x+5 2x+5 2x+5
—16x+32

SO;2x+5¢0;2x¢-5;x¢—§;716x+32=0;x=2;

2x+5
1 77
xe (—oo;—zgju[zﬁoo) . OtBeT: x € (_w;_T} U (2; +o).

0) 4x+91 <3;0/3: 4x+9120; xe _w;_ﬂ v —§;+oo ;
4x+3 4x+3 4 4
4x+91 9<0; 4x+91-9(4x+3) <0 4x+91-36x—-27 <0:
4x+3 4x+3 4x+3

-32x+64

SO;4x+3;tO;4x;t—3;x¢—i;—32x+64=0;x=2
4x+3 4

xe (—oo;—%)u[z;ﬂo) . OtBer: x € (—oo;—%}u[Z&oo) .
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3.3.C06.
a) V2x* —15x+28 <x-2;
2x% —15x+28>0 [xe(~0; 3,5]U[4; +o0) x>4
D: : = ;
xe€[2; 3,5]

x—2>0 x>2
+
D=15-4228=1; x=225. o —4 =14 32 55,
4 4 T4
+ - +
3,5 4 x
23— 15x+28 <x® —dx+4; X — 11x +24<0; D= 121 — 424 = 52,
11£5
xziz ;X1:8;XZ:3.
+ - +
3 8 Y Omser: [3;3,5] U [4; 8].

6) V2x? —1lx+15<x—1;

D: 20 —1x+1520  [x e(—o0; 2,5]U[3; +0) N x23 .
x-120 x21 xel[l; 2,5]

222 -11x+15=0; D=121-4-2-15=1;

+
x:E;x1=3;x2=§:2,5.
4 2

+ - +

25 3 x
27— 1lx+15<x? = 2x+ 1; X —9x + 14 <0; D= 81 — 4-14 = 25;
9+5
x=—2 X =T, x=2.

+ - +

A4 >
X

2 7 Ortser: [2; 2,5] U [3; 7].
3.3.C07. a) \-3x* —5x+12>x+3 ;

1
<3, 21 > 3<x<]=
D:{Sx 5x+12_0; <x< % 3 < <1;;

x+320 >3
-5+
3 +5x—12<0; D=25+4312=13% x= 5;13;
8 1
X1=-3;x=—=—=1-.
! 6 3 3
+ - +
_' - X
3 i
3

B o5+ 12280+ 6x+9; 4’ — 11lx+320; 4% + 11x -3 > 0;
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_—11%13 1

D=121+443=13% x ,x1=73;xz=2~
+ — +
-3 1 X
4 OrTBer: xe[—3; l}
4
6) V-x>—5x—4>x+4;
2 5y —4<x<-1
D:{x Sx 420.{ X :>—4£x£1;x2+5x+430;
x+4>0 x>-4
-5+
D=25-44=1% x= 52‘3;x1:—;x2:—1;
+ - +
-4 -1 x
P 5x—4> %7+ 8x+16; —2x* — 13x =20 > 0; 2x* + 13x + 20 < 0;
D=169-4220=9; x:713i3;x1:—4;x2:—¥:—§:—2a5»
+ _ +
4 25 x
OtseT: x € [-4; -2,5].
3.3.C08.

a) (2 = 8x + 12) /25> +11x—15 < 0;

D2+ 11x—1520; 2 — 11x+15<0; D=121 -4215=1;

xzﬂ;x]:&XZ:E:é:z’S;
4 4 2
4 _ +
2,5 3 B
2 2 844
X €253 27 -8y + 120D =64 2412 =4 v === = 6, =2
4 p +
VAV

OrtseT: x € [2,5; 3].

6) (x> — Tx + 6)V-3x> —4x+4 < 0;
D:-3x*—4x+4>0;3x*+4x—4<0;D=16+43.4=8%;
—4+8 2
X=—— 0 =20=7;
6 3
+ - +

-2

>
X

Wi e

xe[—Z; %:};x277x+6£O;D=4974~6=25; x:7—;_rs;x1=6;x2=l.
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1 6 * x € [1; 6]. OTBet: pemieHuii HET.
3.3.C09.
a) T3 28— ox—ax’ 20;
X+
—Ox—4x* > -4; 1,75
p: |04 =0 fxel Vo (41750,
x+4#0 x#—4
—4x? —9x +28>0; 4x> + 9x — 28 < 0; 4x* + 9x — 28 = 0; D = 81 + 4.4.28 = 23%;
—9+23
x= A s x =4 x,=1,75;
+ - +
,Z’ 1’;5 x’ x+320;
x+4
+ - +
4 3 x

(x+3)(x+4)=20;x € (—o0; 4) U [-3; +0). OTBeT: [-3; 1,75].
x+4

0) —35-19x-2x* 20;
X+
—35-19x—2x% > ~14<x<-5
p. |735-19x-2x7 20, x :,xe[q;i}
x+7#0 x#-7 2
—2x% = 19x =35> 0; 2x° + 19x + 35 < 0; 2x% + 19x + 35 = 0;
-19+
D=19-4235=9% x="22 = 7,3 =-2,
2.2 2
+ - +
-7 5 X
2
x+420;
x+7
+ - £
-7 4 X

(x+4)(x+7)20;x € (—o0; =7) U [4; +00). OTBeT: {—4;—%} .

3x—4
- - >0 [Bx-4)Q2x-1)>0
33.C10.a) 2730y 224 Loy 15720, G D@D 20,
2x—1 2x—1 2x #1
26120
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[
=Y

1 1L
2 3

’3x—4 3x—-4 2
Ilycts =t ,TOorma — =—t;
2x—1 2x—1

7t2+11z—24>0;12711z+24<0-127111+24=0;D=121—4-24=52;

11+5 —8py= 3x—
2x—1

D 3x—4_64:0; 3x—4—64(2x—1)=0;

2x—1 2x—1

3x—4—128x + 64 =0; —125x = —60; x = 0,48;

2 4 _3, 3x—479:0; 3x—4-9(2x-1)

-1 2x—1 2x -1

=8;

=0;
1 1
3x—4-— 18x+9=0;715x=75;x=§.3Ha'{1/1T, xe(g; 0,48].

OTBeT: x € (%, 0,48].

1-2 2x-1 210
6)4 )i+5 4x 1>6;D: 4x+1
xE x+ 4x+1%0
(= o30)
X €| —o0;—— |U| —;+0
: (=3
= Xe€| — U +00
Xt
4
+ - +
I 1 X
2 2

H

Iycts f [ =1torma ~ x_l=—t2;
4x+1
5+1

7t2+5t76>0;1275t+6<0;D=2574-6=1; t:?;t1=3;t2=2,

Tlpu £ = 3; / : L 2x-1 2x—179:0; 2x—1—9(4x+1):0;
dx+1 7 4x+l 4x+1

2x—1-36x-9=0: 34x=10x=-0__3

34 17

Tlpu £ = 2; }Zx L 2x-1 2x—1_4:0; 2x—1—4(4x+1):O;
4x+1 T 4x+1 7 4x+1 4x+1

2x—1—16x—4:0;—14x:5;x:—%; xe(—i' —i)
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3.3.C1l.a) 24/3x—11<x-1;

D:3x-11>0;3x>11; le—;; x23§;4(3x711)<x272x+ 1;

12x —44 <x* = 2x + 1; x* + 14x — 45 < 0; x* — 14x + 45 > 0;

D=196—4-45=16; x:142i4;x1=9;x2=5.
+ - +
5 9 OtBer: [3%; 5]u(9; +00).
0) 246x+7 <x+7;

D:6x+7>0; 6x>-7; xZ—%; xZ—l%;4(6x+7)<x2+l4x+49;
24x +28 —x* — 14x —49<0; 10x —x> =21 < 0; x> — 10x + 21 > 0;

X-10x+21=0;D=100-4-21 =4% x:102i4;x1=7;x2=3.
+ - +
3 7 x
Otser: x < [—1%;3)&)(7; +o0).
3.3.C12.
a) V4x? —15x+14 </8x—5x7 ;
5 15+1 7
D:4x* —15x+14>0; D=225-4-4-14= 1, x:T;x1=2;x2=Z;
+ - +
= 5 X
ER
4

% (700; 1%})[2; +00) 3 4x° — 15x + 14 < 8x —5x*; 9x” = 23x + 14 < 0;

+
D=232_49.04=5% (553 28 15,
18 18 9 9
+ - +
1 5 x
1= 5 5
9 xe|1;1=].Otser: | 1; 1= |.
9 9

6) V2x2 —23x+66 <V 24x—5x ;
D:2x* —23x+ 66 - 0; 2x> — 23x + 66 = 0; D =232 — 4.2:66 = 1;

+
x:23—1;x1:6;x2127422225’5;
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5?5 6 X
x € (—0; 5,57 U [6; +00); 2x% — 23x + 66 < 24x — 5x; Tx* — 47x + 66 < 0;
+
D=47—4766=19% x=2E19. 8633 _,5 o
14 4 7 7
+ - +
2 el x
7
X 6(2; 42) . OtBeT: (2; 4§J
7 7
Yposens D.
3.3.D01.

a) V/5x+205-2+/x+32>3;

5x+205>0 >—41
On3: { o ; {x = x € [-32; +o);

x+32>0 x>-32

Sx+41-20x+32 >3 ; f5x+41>3+2x+32 ;
S5(x+41)>9+4x + 128 +124/x+32 ; x + (205 — 137) > 124/x+32 ;

2 2
X +68>12 (—x+32; x +136x+4624>144x+4608; x 8x+16>0;
x+68>0 x+68>0

x> —68
OtBeT: x € [-32;4) U (4; +0).
0) V5x+115-2+/x+19>2;

>_19
oJ13: [x> 219 5r123-2Jx+19>2;
o>
S(x+23)> 4+ 4(x + 19)+8x+19; x + 115 — 80 >8/x+19 ; x + 35 >8x+19 ;

x* +70x+1225> 64(x+19) | [¥* +70x+1225-64x~1216 >0 [x* +6x+9>0
x+35>0 x>-35 ’

{("‘4)2 70 ¢ e (£68; 4) U (4; +o0).

x>-35

2

{(“3) >0 e (435 23) U (£3; +o0). Other: x & [-19; —3) U (-3; +o0).
x>-35

3.3.D02.

a) (\/ﬁ—“l)(mﬁ)so;
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x+1<x?=2x+1 x>1-2

Vx+1<x-1 x>1 <x<3
Nx+62>x x+6>x*

Srlzx-1 | [¥=3x<0 .
{M<x x>0 0<x<3
¥ —x-6>0 x>
) x=>3
|:x_—2

6) (\/m—x+2)(x/x+20—x)SO Sx>4ix>20; x> 4;

[[0<x<5

x+4>x"—4x+4 x5
Jx+dzx-2 x>0 LS—4
{mgx ) x+20 < x? ) >5
Jrrd<x—2 | [x*=5x20 ' LSO
{MZ)C x>2 x>2

X’ —x-20<0 —4<x<5

3.3.D03.
\/m2x+l
2) m‘x‘1<0;D: {x>—1; {\/4x+25<5;
Jax+25-5" dx#0 | el <x+l
{M>5

—-1<x<0
x<0

-1<x<0

x>0 ;{ < ;x € [-1; 0) U (0; +o0).
x>0

x<-1

x>0

1

0) <0; ;x> ——;

xX2——

3 x>0

H

{
{

Vx+4-2 4’ 2’ {4x2+2x20

X

S.

(x+D(x+1-1)<0
x<0
(x+D)x>0

x>0

2x+1>4x% +4x+1

>_
V2x+1-2x-1 =73 1 {3x+4<4



—leSO
2
x<0 1
—S<x<0
w20 32 e -0 U0,
1 x>0
x<——
2
_x>0
3.3.D04.

a) fx)=5x+23 -J6-x <-1;x<6;

Ax) moHOTOHHO yOBIBaeT U f—3) = -1 = x < -3.
6) flx)=4x+13 -22—x <-4 ; x <22;

f(x) moHOTOHHO yOBIBaeT U f—3) = —4 = x < -3.
3.3.D05.

a) Vx+14—6Jx+5 +4x+30-10Jx+5 <4;
\/x+5—6\/x+5+9+\/x+5—10\/x+5+2534; \/x+5—3‘+‘\/x+5—5‘é4;
I Vx+5<3; x+5<9;x<4;3 —+x+5 +5-+x+5<4;

2Jx+5 24 x+5>4;x>-1;-1<x<4;
IL3</x+5<5,9<x+5<25,4<x<20;
3+x+5 +5-x+5<4;4<x<20;

I Vx+5>5;x>20; 2+/x+5 <12; J/x+5<6; x <31.
OtseT: x € [-1; 31].

6) \x+26-10Vx+1 +/x+50—14J/x+1 <6
‘\/ﬁ—sh‘\/ﬁ—ﬂsmxzfl;

L Vx+1<5;x<24; 5 —Jx+1+7-Jx+1<6;2/x+1>6;
Jr+l23;x+129;x>8;8<x<24;
IL5<VJx+1<7;25>x+1<49; 24 < x £ 48;

Vx+1 -5+ 7—<Jx+1<6;24<x < 48;

II. x +1>49; x > 48;

2Vx+1<18; Jx+1<9;x+1<81;x<80;48 <x < 80.
Otsert: x € [8; 80].

3‘3-D06_a)\/x+4 \/3x+4>2 </x+4

+ 2 5
3x+4 5x-3 5x-3
4
2 x € (—o;—4]u| ——;4o
x+4 3x+4 3 3
- >0; = x e (—0;—4]u| =;+0 |.
3x+4 5x-3 ( 4} [3 ) 5
xe| —oo;—— [U g;+oo
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3x+4 2x—1 3x+4
6)\/ \/ - \/ :
2x—1 3x-5 3x-5
4 1
x €| —o0;—— |U| —;+00
3 2 4 5
= xe|—0;—— |U| —;+00 |.
1 5 3 3
xe| -0, —|U| =;+®
2 3

3.3.D07. a) (3x + 4)V1-3x < 3x +4;
Gx +4)(V1-3x — 1)< 0; OJ13: 1 — 3x > 0; xsé;

3x+4<0 c<-2

3
1—3x>1

<0 <

; = 3 . OtBer: xe(—w;—g}u[o;
X>_7 xz—i x20

3
- x>0

0) 2x —3)/5-2x<2x
D:5-2x20;x< = ; (2x-3)(V/5-2x-1)<0;

N |

=
%
0| W
=

\Y

S52x<l | |2xz4 |¥22 3
; ; <3.OTBeT:xe —OO;EUZ;f.

| (V5-2x>1 [(x=2

3.3.D08. a) (2x + 3) V4x> +x—3 < -3(2x + 3);
(2x +3)(N4x? +x -3 +3) <0;

JCZE

4> +x=320 f 3 3
;9 x<-1;x<-=.0T1BeT: x €| —00;——|.
2x+3<0 2 2

xX<——
2

6) (2x + 5)Nx2 —5x+6 <-2(2x + 5);
Qx + 5)(Vx2 —5x+6+2) < 0;

x<-2
{2x+5<0 2

; X <-— > . OtBeT: x € oo—é .
X2 =5x+6>0 |:XZ3 2 2

x<2
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3.3.D09.

a) Bx—-19-Jx—4>2x-17 ;
3x-1920 7

Ol3: lx—4>0 = xZE.
2x-1720

NV3x=19 2+x—4++2x-17 ;3x—192x -4+ 2x — 17+ 2/x—4/2x-17 ;

2>2/x—4\2x—17 ;12 (x —4)2x — 17); 2x* —25x + 67 < 0;

25++/89  25-+/89 <x<25+@ ,
4 s

4 4

D=625-867=89; x=

{17 25+J8_9]
OtBeT: x € 7; = .

4
x-1>20 o
0) V5x—18—/x—12+4x-19 ; O[13: <5x-1820; xzj .
4x-19>0

V5x—18 2/x—1++/4x-19 ; 5x — 18 > 5x - 20 + 2+/x—1/4x-19 ;
1>(x—1)4x—19); 4x*> - 23x + 18 < 0; D = 529 — 16-18 = 241;
23—-4/241 <y< 23+4/241

8 8
19 23+4/241
OtBeT: xe|—; ————|.
4 8
3.3.D10.

a) V2 +5x—14 +/x* —8x+7 2222 —7-3x;
27— 3x — T+ a2 45— 1422 —8x+7 > 2% — 7~ 3x;
\/x2+5x—14\/x2—8x+7 >0;

¥ +5x-14>0 [x22

>
D: {x*-8x+720 ; x§_7;{x;7 .
2 o7-aeso |[¥27 (EET
x<1

OtBeT: x € (—o0; —7] U [7; +o0).
6) Va2 +8x+7 +4x? —dx—12>\2x2 +4x-5 ;
22+ dx — 5+ 2x 4 3x+ 7Vx? —dx—12 > 2% + 4x — 5;
2 +8x+7x2 —4x—12 > 0;
2
+8x+72>0
D: {x X X

X —4x-12>0
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x>-1
x<—

7 [x26
; { . OtBet: x € (—o0; —7] U [6; +o0).
x<-7

x>6
x<=2

x+13 7+9x>0 7 3 3
3.3.D11.a) 2++/7+9x > ; O13: ; ——; = U] =5+ |
) Y23 A {4x—3¢0 xe[ 9 4) [4 wj

(7+9x)*
(4x-3)*"

STy e X346 mrgrs 2

x+7

4x-3 4x-3

TH9X (4x=3) —7-9x) 20 ; — 2%
(4x-3) (4x-3)

; T+9x 2>

(16x*+9-24x-7-9x)>0;
(7 + 9%)(16x — 33x + 2) > 0; Otet: x e [—g; ﬂu[z;m) .

x>

0) 2++v-1+5x 2 2x+11 ;

xX—

. m>x+l+4x—2 .

2x—1

=
H
N|— »n|—

S5x—12

8’;:32 s (5x — D[(2x — 1> = (5x — 1)] 2 0;

(5x— D[4x® —4x+ 1 - 5x+ 112 0; (5x — D)[4x> — 9x +2] > 0;
Y/ +
1

2

=Y

L
5 4
1.1 11
xe [7; 7} U [2; +o0). OTBeT: xe[f; f}u[2;+°°)-
574 54
3.3.D12.

Jaxol i
a) <

5x—1"" 8-—x

4/4x_1i__xﬁ_l_go; ./4x_1i_0;
5x-1)(8-x) (5x=1)(x-28)

m +
Xe l U é; 8.
4 2
V3x-5  A/3x-5 x—=3+2x-3

< c s X323 o Ay Y22 .

2x-3  3-x T (x-3)(2x-3) 5(x—3)(2x—3)_

RN T
xe{g}w[Zﬁ).

o =0

1
;O3 x>—
H.3. x 2

1/4 3/2 8

>
>
X

0)

>
>
X

5/3 2 3
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§ 4. TpuronomeTrpuyecKkue HepaBeHCTBA

YpoBenn A.
3.4.A01.2) sin@<—£;
7 2
%e —3—n+2rm;—E+2rm L,NE L, x€ —&+M;—7—n+7ﬂ ,neczZ
4 4 24 3 24 3

0) sink<l;
9 2

7x
9

e[—%+2nn;%+2nn} ,neZ xe(_37n+18nn.37n+187mj ,neZ.

2 7714 7
3.4. A02. a) sin%x2§;

%e[g+2nn;2§+2nn} ,neZ xe[ﬂ+8ﬂ'8—n+8ﬂ} ,necZz.

15 5715 5
6)sin@2—£;
5 2

@e —E+2nn;ﬂ+2nn L,NE L, x¢€ _5j+5ﬂ;2.j+5ﬂ ,neZz
3 3 18 3 18 3

3.4.A03. 2) cosk < L ;
5 2

Ix E+2nn,4n+2nn L,NE L, x¢€ 10—ﬂJrIOTm;ZO—Tt+lom ,neZ
5 3 3 21 7 21 7
0) coss—xs—ﬁ;

4 2

5m 2n  8nn 14n Sﬂ

—c —+2nn;7—n+2nn L,NEL, xe|—+—;—+ ,neZ
6 3 5 15 5

3.4, A04. a) cos2X 51,
9 2
2x

—e —E+2nn;ﬁ+2nn L,NEZL; X€ —3—n+97m;—3E+97m ,nez.
9 3 3 2 2

0) cosB > 1 ;
5 2

+

E 2n
21 7 721 7

€ —?+2nn;2?n+27mj,n IS/ xe[—

3.4. A0S. a) tg%x <1

8x T T St Smn Sm Smn
—e|-——+mm—+nn|,ne”l; xe| ——+—;—+—|,ne’l
5 2 4 16 8 32 8

0) tg6—5x<—l ;

10m 10mn 10w IORnJ
—+ — ,neZ.
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T T St Smn S5Sm Smn
—e|-——+mm——+mn |, ne”l; xe| ——+—;—+——|,n e’
5 2 4 12 6 24 6

3.4. A06. 2) ctg% >

7x 3n 3ntn 9 3mn
—e|m,—+mn|,ne s, xe|—;,—+—|,ne”.
3 4 7 28 7

7x
0) ctg—=>1;
) &,

7x T 4nn
—e|m,—+mn |, ne”’l; xe|—
4 7

+@j,neZ.
4 7

U
7
Yposens B.

3

3.4.B01.a) cos(Zx—lnj >33,
3)°2

2x—7—ne —E+2nn;£+2nn L,NE L, x€ B—nﬂm;s—nwwm ,neC’z.
3 | 6 12 4

2x——¢€ ——n+2nn;5€+2nn} ,neZ xe[§+nn;ll37n+nn} ,neZ

3.4 B02. a) tg(6x+¥j <—

5
[—n m, 7% Hi|,neZ.

3n T b
6x+—e| ——+mm—+mn|,ne€”l; x| —+—;—+
4 6 24 6 72 6

b 1
0) tg(5x+fjg——;
4)" B
3n mn_ Sm mn

5x+Ee —E+nn;—E+nn ,mneZl, xe|-—+—;——+—|,ne’
4 2 6 205 60 5

3.4.B03. a) tg(2x+§j >1:

2x+Ee E+nn;£+nn L,NEZ x€ ﬂ;E+E ,neZz
4 \4 2 28 2

0) tg[Sx—?j >-1;

Tn I b 25 mn 17t 7n
3x——¢e|——+mn,—+mn |,ne€ ”Z, xe| —n+—,—+—|,n € L.
3 4 2 36 318 3

T 1
3.4.B04. a) ctg| 2x+— |<—;
) g[ 4] N

2x+Ee E+7m;7r+7m L,NE L, x¢€ 1+E;3—n+ﬂ ,neZz
4 3 24 2 8 2
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6)ctg[8x—fj<l;

3

8x—§e(§+nn;n+nnj,n € Z xE(Ln+E u nnj,n €Z.
3.4.B05. a) ctg[4x—§j >1;

4x—§e(nn;%+nn} ,neZ xe(—+f‘*+*},n SV

0) ctg(7x+%) > L.

\/g s
7x+3—ne[7m;ﬁ+nn} necz xe( 3T[ H,—S—n nn} ne-z
4 3 280 7 84 17
3.4.B06. a) sin 5x—7—n cos 5x—E Zﬁ; sin 10x—E Zﬁ;
6 6 4 3 2

10x—7—;e[§+2nn;2§+2nn} n e’z xe[gﬂ+ﬂ3—7T H}, e/

30 510 5
0) sin 3)5—5—7.E cos ’J‘JC—S—Tc ZQ; sin 6)6—5—7.E ZQ;
6 6 4 3 2

6x—5—ne E+27m;3—n+27m nez, xe 237t+nn 29TE+E ,necZz
3 4 4 72 3 72 3

3.4.B07. a) cosz( x—L]<sm (5x—7—nj—£; cos(le——] £
4 4) 2 4

IOX—EE 5—TE+2 n7—+27'm ,neZ, xe 131‘c+1'm l4n+7'm ,h
4 |6 6 30 5 30 5
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25 5 3 5 255 5 5

§ 5. [loka3aTe/IbHBIE HEPABEHCTBA
YpoBenn A.
3.5.A01. a) 20057 < 2005"5; 2x — 17 < x — 5; x < 12. OtBeT: (—o0; 12].
6) 2003*%%? < 2003**; 4x + 39 <x + 6; 3x <—33; x <—11. OtBer: (—o0; —11].

N 0> (ry! 1 1
33.A02.2) | —| >6;|—=| >|—]| ;2x<-1;x<-=.OTBeT: | —0;—— |.
6 6 6 2 2
x 3x -1
0) (ij >3 (lj > (lj ;3x<-1;x <—l . OtBer: [oo;—l) .
27 3 3 3 3
3.5.A03. 2) 8,673 <1; Tx +3<0;x< —% . OtBer: [—w;—%).
6) 8,627 > 1; Tx + 1> 0; x> —% . Otser: (-%;mj .
3.5.A04.2) 4770 > 16; 5x +3>2; x Z—é . Otser: [—%;4—00).
6)3%%<9;3x-8<2;x S% . Otser: [—oo; ?} .
3.5.A05.2) 57 —5°<20;5-1<20-5% 5" >é ; (%J > % ;x < 1. Ot: (—o0; 1).
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6) 32 -3"<24;9-1 <§ ; 3’x>%;x< 1. OtBer: (—o0; 1).

2% <16 !
3.5.A06. a) 2 <16, 2% <0t 3 1 <dix<
¥ —x—-12<0 3
Pox-12=0;D=1 +48=49;x1=%:4;x2=%:—3;

(x—4)(x+3)<0;

N
XA >

-3 <x<4. OtBer: [—3; } .

34x+]£9
6){ ;34”]S9;4x+1£2;x£i;x2+4x—5:0;

W w

2 +4x-5<0
x;=1x0=-5x-1)x+5)<0;

N
SN

-5 <x<1.OtsBer: [—5; %}

=y

Yposens B.

x2 —13x+39 -3
1 1 5 5
3.5.B01. a) [— > — | ;x —13x+39<-3;x" - 13x+42<0;
5 )
¥ -13+442=0;x,=6;x,="7.
+\ ﬂ_
6'\_ﬁ

Ortger: [6; 7].

>
>
X

¥ -x-16 —4
6) [i z(—} X —x—16<4;x—x—12<0;x,=-3;x,=4.

&
<
EAy

=Y

Otsert: [-3; 4].
3
x —4x
35B02.2) (V8)" <2227 <2 6r < 1;xs%. Otser: [—oo; ﬂ

0) (\/g)ZXzf/g; le, OrtBer: 1;+oo .
5 5
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5x-3
3.5.B03. a) 21(3 <2;2°. 272 <. 0 < _gx+6<1;x >% )

Otger: [§;+ooj .
9

2x+3
6) 3" (%) <933 374 <32 8y —12 <2; x>-2; OtBer: (-2; +o0).

X2 18
35B04.2) 10 <0 ax+3<24x<2 37 <98 2 <36, 6<x<6.
4x+3<24 4
OrtBeT: [—6; 2}
4
47 < 642 13 .
6) JAx— 1214 x2——; 4% <64'% x* <36, -6 <x<6.
dx-1>-14 4
OrtBerT: [—E; 6).
4
c o1
(5V5) -5
3.5.B05.a) — 9 >0;
x—4
x 1 3
505) -=>0 . 3,
1) (\/—) 57 x—4>0x> 4 (5\/3) Lo s 5
x-450 3
3x 2
—>-1; x>——;
2 3
x o1
5J5) —=<0 .
2) (\/—) 5< ;x—4<0;x<4; (Sx/g) —l<0;x<—z.
5 3
x—4<0

Ortsert: [—oo;—%j U (4;+0) .

(66) =36
0) ?<O;

D {(6%)X36<o;

3

;.\' 4
x>5; 62 <6% éx<2; x<—;
x=5>0 2 3

EN 4
;x<5; 62 >6% x>§.

2 {(6\/3) ~36>0

x-5<0

OrtBer: (i, 5] .
3
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3.5.B06.a) 2 >4; 132 >0;
X X
1 1
1-2x>20 |x<-— 1-2x<0 |x>—
1 0 2; 2) 0 2.
x> x>0 r< x<0
1
OrtBeT: [O; f]
2
2 5 5-2x
0) 5*>25; =22, >0;
X X
5-2x>0 xéé 5-2x<0 x>§ 5
1) ; 2, 2) ; 2 .Oter: | 0; =|.
x>0 x<0 2
x>0 x<0

1Y 1 5 5
3.5.B07. a) (fJ >—;7-2x<2;x>=.0TBerT: [7;+00j .
2 4 2 2

1 3-5x 1 1 1
6)( j <—;3-5x>2;5x<1;x<—.OrtBer: [—oo;—}
16 5 5

4
3
3.5.B08 a) (lj“ coa; XT3, 3, X33
4 5—x 5—-x

0 2x+12>0 [x<5 2) —2x+12<0 [x>5

5-x>0 T lx<6’ 5-x<0 Tlx<6’
OtBeT: (—©; 5) U (6; +0).

x-1

5) (lj%c >27: x—1 <3 x—1+9-3x <0: —2x+8 <0:

3 3—x 3-x 3—x
N —2x+8>0 |x<3 2) 2x+8>0 |x>3

3-x>0 " |x>4° 3-x<0 7 |x<4’
Otsert: (3; 4).

Tx-9. -3
3.5.809.2) 64> [lj 5(1) $7r-9>3; x> Otper: [§;+ooj.
47 4 4 7 7
8x-3 -2
0) 363%;[lj 2[lj ;8x73£72;xﬁl,OTBeT: (—oo; l}
6™ 6 6 8 8
35.B10.2) 272 4+ 27 26,1422 -0
27

27D S% ;—3x+2<-1;x21. Orser: [1; +o0).

6) 452+ 4% <80; 1 +4 < —25_2 ;470 > % Bx 222
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X Si . OtBer: (—oo; ﬂ}
3 3

3.5B11.2) 2 > é 22 S %6 42 (x> 6, 4% — 11x+ 6> 0;

4°% —1lx+6=0,D =121 —446=25x =125 _
+\ ﬂ
3N

4

11+5
X = =

3, 2.
4 8

=\

OtBer: (wo;% ) U (2; +o0).
0) 3T ¢ % ; 3T 37 JA —Tx <3487~ Tx+3<0;

4x2—7x+3=0;D=49—4-4~3=1;x1=77+1=1,x2=77_1—3
+\ ﬁ
N A X
4 OtBeT: (é, lj.
4
X224 x>-24 O )
3.5.B12. a) (% <6 (1) e g(lj c XM,
6 6 6 x—6
21 %-30 6)(x—5 Tosxs3 6<x<5
X rx- >0; (x+6)(x— )20; xX>6 . 3Haywr, ==
x—6 x—6 x>6
x#6
+ - +
—6 5 6 X Orser: [-6; 5] U (6; +0).
¥ +11x+49

2 2
5) (1 2:-9 55 X +11x+49S 1 X +2x—9+11x+49£0;
5 2x-9 2x-9

2
x~+13x+40 <0- (x+5)(x+8)

<0; <0.
2x-9 2x-9
— + _ +
-8 -5 45 X Orser: (—o0; -8] U [-5; 4.5).
Yposens C.
3.5.C01
25 25
323> 1253722 >-2
a) 9 9 ; {x3 | ;-2 <x<1.Otser: [-2; 1).
P12x-3<0  |(x+dHa-<0o (TS

200



4“2—5-4*2E 11~4*z£ x>-3
6) 64 ; 64 ;

X2 +2x-8<0 (x+4)(x-2)<0

;=3 <x<2.O0tBer: [-3; 2).
—4<x<2

3
3.5.C02. a)4 + 41 + 221 > 68; 8% 4°>17-4; 4 >42; x> %

OrtBerT: [E;Jrooj.
2
1

6) 9"+ 97! 373 >45; 2.3%2 —5.32*2 >5.37;5.372>5.33

2x—-2>3; x >é . OtBeT: (§;+OOJ.
2 2

3.5.C03. a)4x+l + 4x+1 + 22x+1 < 40, 2. 22x+2 + 22x+1 <5. 23’
224+ 1)<5.2% 2x + 1 <3; x < 1. Otser: (—o; 1).
6) 9&1 + 9&1 _ 32x73 < 457 2. 32)(*2 _ 32&3 <5. 32’ 32’(72(6 _ 1) <5. 33’

2x72<3;x<é . OtBer: (—oo; é] .
2 2

x X x+1
3.5.C04. a) ! > ! cx# 1 2-2" -2 120; ,2 ! <
2°+1 2-27 2 +1(2-2%) 2 +1(2-2%)

-1

— 2 >0;2e [0; l}u (2; +o0); x € (—o0; —1] U (1; +o0).

2 +1)(2"~-2) 2

6) ‘1 < 15 x4 16—2‘ -15-2 _ISSO; 1-16-2 <
241 16-2° (2" +1)(16—2") (2F +1)(16-2%)

2° !

716s0;2-*e[i; 16j;x e [-4; 4).
(2" +1)(2° - 16) 16

>

6x+5 5
<0 —-—<x<6
3.5.C05a) 4 x—6 ; 6 ;
45-34.2°+64>0 [(2°=32)2°-2)>0
5 6 —%<x<6
PR ; . OtBer: (—é; 1] U (5; 6).
x>5 6
(x=5)(x-1)>0 [
x<l1
1 5
5)6—1<0 l<x<6 §<x<6 g<x<6
6) { x-6 ;395 ; ; 5

3 3
4°-9.2"+8<0 |(4"-8)4"-1)<0 (x—5)~x<0 O<x<E

l<x< E.OTBGTZ [1, E)
5 2 52
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3.5.C06.2) 3% 2 -82 - 3% +81>0; 3> 813> "' - 1) 2 0;
(2x—1-4)2x—1)20; (2x—5)2x— 1) > 0;

x221

2 . OtBeT: (—oo; l}u[zl&wj.
L 272

X s
6) 6> —37-6"2+36<0;(6"2-36)(6"2—1)<0; (x—2-2)(x—2)<0;
2 <x<4. Orser: [2; 4].

16"-256 . (x-2)

3.5.C07 a) — >0; >0
x“+10x+21 (x+7)(x+3)
- + - +
7 - 2 X € (-7;-3) U [2; +oo).
13°-169 <0; (x-2) <0;
X2 +12x+35 (x+7)(x+5)
_ N i .
R Fre (o -NUES 2
35,008, a) 20264 ;. (4-D=6) 4
3" =3)10"+7) (x=D(10* +7)
+ — + _
1 4 6 x

x € (—o0; 1) U [4; 6].
g B6-603"-243) _ (2-0)(x-9)

(12 -12)(20° +19) ~  (x—1)(20* +19) ~
+ —

- +

s

Y 2 5 X xe(1;2]U 5 +o0).

x4l -l x4l 3x-3

3.5.C09. a) (%]X_Z > 64542 4275 > 4342

x+1 3x-3
ERLN :
2—-x x+2
x2+3x+2+3x2—9x+6>  4x”—6x+8 .

(x+2)(2-x) T (x+2)(2=x)
4 —6x+8=0;D=36—128<0; (x+2)(x—2)<0; 2<x<2;
OtBert: x € (-2; 2).

Ea] x-4 1-x 2x-8
0) (EJ'H <Qx+d s x4 < 3wed 1-x < 2X—8;
3 x—4 x+4

s

2x% —16x+32+x* +3x—4 3x2—13x+28
>0; >0
(x—4)(x+4) (x—4)(x+4)

x>4

3x2—13x+28=0;D=169—28~12<0;{ .
x<—4

Ortget: (—o0; —4) U (4; +o0).
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3.5.C10.2) 2" + = >17 2% _17-2+16>0; (2= 16)(2 = 1) > 0;
x>4

(x—4)x>0; { . OtBer: (—0; 0) U (4; o).
x<0

0) 5* + = <26 57265 +25<0; (55— 25)(5"— 1) < 0; x(x — 2) < 0;
0 <x <2. Otgert: (0; 2).

5
3.5.Cl1l.a) 4 2-5.2°7 Lsy ; 2% 3 syl ;
8 42 8
5 3
é_l 9 . 9x-25 _ 4\/— 4\/— = QF2S 28 a5 _ 905

32 2 32°

252 =2 %2 228 > 0 (x —2,5+0,5)(x—2,5+2,5)20; x(x —2)>0;

x<0
{ . OtBer: (—o0; 0] U [2; +0).
x>2

3
0) 4 2—3~2»“*3+lso;22»“*3 3 2 Sy SO;D=2—§=
4 8 8

202 4

3 1
915 _ 2\/— 2\/— Z9rlS Lol o arels _ 905 :

s 15)(2v 15 _ 905 < g,
-L,5>-15 >0
A s * ; 0 <x < 1. Ortser: [0; 1].
x-1,5<-0,5" [x<1
3.5.C12a) 165~ 14 - 4~ 32 < 0; (4 — 14 - 432 < 0;
4% e [-2; 16]; 4° < 16; 4° < 4% x < 2. OtBer: (—; 2].
6)9"+2-3 15> 0; (3" + 5)(3* —3) > 0; x > 1. Otser: [1; +0).

Yposens D
3.5.D01.
. | x>
16%% 3> — 0,5x* =3 >-1
a) 16 * . x=1 R
16*—6~4*+8zo @ -2 _4)>0 v<t
2
{x>2
-2
X< | x>2
xz1 x<=2"
1
x<—
2

Ortser: (—o0; —2) U (2; +0).
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0) 250552 5, 573 x—4>-3 ¥ >1
9*—11.3'+18<0 |3 -11.3"+18<0  |(3"-9)(3*-2)<0’

x € (-oo=D)U(l;+0)  [x e (—o0;—1)U(1;+00)

2<3°<9 x €[log, 2; 2]

3.5D02.
a) -4-34+3"1.372<1071-10%; 3%(-4+3-9)<10%(0,1-1);

x x 2
[ij >i; [i) >(ij , X <2. OtBet: (—0; 2).
10 100 10 10

6) 3.2 X+3+2x+4_2x+5>5x+2_5x+3; 2x+3(_3+2_4)>5x+3 (é 71] :

x+1
5.2X+3<5-*+3§ , 2" <5l Gj >1; x+1>0; x>-1. OtBer: (—1; +0).

3.5D03.
2
a) 40262 g3

<472 ; 2% 1—i—i <472;
16 64

2% > <472; 2%°<8-64; 2x<3+6; x < 4l . OtBer: (—00; 2) .
64 2 2

2
6) 9" + 30 o737

3“% >819 ; 3%>9.81; 2x > 2+4, x>3. Otser: (3; +).

3.5DO04.
a) 7 16>6" 16 6 674650 (6&_6)(6&_1)>0;

{\/;>1
Jx>0

; x> 1. OtBer: (1; +o0).

\/;<0

6) 22 pg <23 1ol o2 L9 1g (22‘/;—8)(2\/;—1)<0 :

{\/}<1

1<2% <8; 0<x <3; 0<x<9. Orser: (0;9).

3.5. DOs.

a) 8-3"—6"+2"<8;8(3* - 1)-2"(3" - 1)< 0; (3* - 1)(8 —2%) < 0;
—_ + —_

>
0 3 X Orset: (—o0; 0) U (3; +o0).
6)3- 28— 65+ 3%>3; 302"~ 1) - 3} 2"~ 1) > 0; (2~ 1)(3 - 3%) > 0.

. Otgert: [log;2; —1) U (1; 2].

>819 ; 37432 243245819; 32 (1+é+$) >819;

203



>
0 1 x  Otser: (0; 1).
3.5.D06.2) 0,25 —2-4""' <2; 477 -8.4"-2<0; 4 -2.4-8<0;

(4”‘ —4)(4’* +2) <0; 47" <4; -x<1; x>-1. OtBet: (-1; +o0).
6) 0,5%-3:277>5; 0,57-5.0,5"-24>0; (0,5" ~8)(0,5" +3)>0;
0,5%-8>0; x<-3. OtBer: (—o0; —3).

x+1 x
35D0%.a) — > ‘1‘ (3l 451 220
546 5717 (5" +6)(5" —1)

s

5;251 >0; 5" e [O;lju[25;+oo) ;X € (=005 —1) U[2; +0).

(5 +6) (5" -1 5

6) 1 < ? : 3-3.—1—2~13’—8S0; 3’—?1 <0:
344317 3T+a)3 o)) G +4)3 -1

3 e [%;9} ;x e (=15 2]

2, 2, 2, 1
35D08.a) 4* —15-2* —4>0; 4-4* —15-4* —4>0;
1

—1 1
4% —15t -4 >0 ; D=225+64=17"; :—%, t,=4; [4x +i][4x —4]20;
l—121; l22; 2x_lgo; 0<x£l.OTBeTZ (0;1]
X X X 2 2

3_1 3_2 E_z 1 3_1 3_1 3—1
6) 9 -6:3* -320; 3~ —6-;3’ —-320; (3 3|3 +1(=0;

3

2 —
37 e[Bia0); S—131; 2o 2273
X X

X

<0; 0<x£§.OTBeTZ 0;3 .
2 2

3.5D09. a) x> 3 +4<x?+4.3%; ¥* 3 —x*+4-4.3<0;

3 (7 —4)= (¥ =4) < 05 (3" -1)(x*~4) <0;
2 + +
) 0 2 4
xe(-00, -2)(0, 2).
6) x>-4°+36>4x>+9-47; 4'*(x2—9)—(4(x2—9))>0; @ - 4)(x - 3)(x +3)>0;
- +

+

S <
-3 ! 3 Y xe(:3, 1)U, +o).
3.5.D10.2) 1672 44> 65.4V 21, 422 —%-4“*2 +4>0;

2
P840, p=2225_ 16 300 (8 (e L (4‘”2‘2—16j>0;
4 16 16 4 4
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65,63
\/x2—2>2;x2—2>4;x2>6; o= 4 3 4 , 4=

Ortsert: (—0; —\/g) v (\/g ; +o0).
6) 9V 43 <283V 1 32 —?3““ +3<0; 3 =

1
2.t =16.
2"

28 26

2 —t—
;2—§z+3<0;D=L84_12:6776:[§j chp = 33 ,fl=lat2=9?
3 9 9 3 ’ 2 3

(ﬂz—%j(smij; ¥-1<2;0<x3-1<4;1<x*<5.

Otger: (—\/g ;—1TU |l \/g).
3.5.D11.

a) 39"2'2—6‘23; 372 _6>3 wm 37 2-6<-3;

s

4
37259 ymm 39"2’2S3;9x2—2221/m1/1 9x2-2< l;xzzg Wi x° <

o (=3B )

1
3

6) 2“*2*5—9‘37; 7275 9275 2<2% S <16
1S4x2—5£4, Eszﬁg, xe —E, —ﬁ U ﬁ’é .

4 4 2 27272
3.5.D12.

x-11

a) (xz—x+l)"*4 S(xz—x+1 3;

Loa+I<1: Xl g 3xmR2oxdll g
x-4 x-4
1
R 1 1
0<x<1; 2$0;—§x<4;3Han/I’r,—£x£1;
x—4 2 2
1
B X—— 51 x>4 >4
IL x>-x+121; x—lls3; 2 >0; * R 1 ; 3HA4uT, x .
x—4 x—4 x<0 SE x<0
Otser: x [, O]u{%, 1}u(4,+oo].
2210 3
0) (xz+x+1)’f*3 2(x2+x+1) ;
L x>x+1<1; x_10S3; MZO;
x=3 x=3
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-1<x<0. 259, l.

3Hauwr, -1<x< —% .

x—10 . 3x—9+10—x<
x-3 x-3 B

ILxl+x+121;

0;

x>0 Yty 1 1
; —=<0; ——<x<3.3naunr, 0<x<3. OtBer: xe| -1, —— [U[0, 3)
x<-1 x-3 2 2

§ 6. Jlorapupmuyeckne HepaBeHCTBA
Yposenn A.
3.6. A01.
a) logz(x+28)=3; x+2823%; x>-1. OtBer: [-1; +o0).
0) loge(x+34)>2; x+34>36; x>2. OTBeT: X>2.

2
3.6. A02 a) log, (x+23)<-2; x+23> [%J ; x+23225; x>2. OtBeT: x>2.
5

-4
6) log, (x+24) <—4; x+24> (%) ; x+24>16; x>-8.
2

3.6. A03.

a) log, (1-3x)>-2; OJ13: 1-3x>0; x < é ; (1-3x)<4; -3x<3; x>-1.
2

OrtBerT: [—l; lj
3

6) log, (14-x)>-1; OJ13: 14-x>0; x < 14; 14-x<7; -x<-7; x>7. Otger: [7; 14).
7

3.6. A04.
a) logg (x2 +x-— 14) >1; x*x-1426; x*+x-20>0; x*+x-20=0;

-1£9

D=1+4-20=81; x = 3 X1==5; xo=4; x e (—0; =5|U[4 +0).

Otser: xe(—0; —5]U[4; +0).

2 2 2 317
0) logs(x™-3x-5) 21; x°-3x-525; x°-3x-10>0; D=9+4-10=49; x :T ;
X1=5, X,=-2; X € (—o0; 2] U [5; +0).
OtBeT: X € (—o0; 2] U [5; +0)..
3.6. A05.
2x+19>0 3

a) log | 2x+19)>1log | (4x+3); O13: P X>——;

o o 4x+3>0 4
2x+19<4x+3; -2x<-16; -2x<-16; x > 8. Ortgert: [8; +o0).
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0) log33(3x-4)= log33(2x+15);

3x—-4>0 3x>4
OI[3:{X > ;{x> ,
2x+15>0" |2x>-15 15
xX>——

x>

w

4
=x>—;
3

3x-4>2x+15; x>19. OtBeT:[19; +00).
log, (3x+28)<4 |
3.6. A06. a) 2 ; O113: 3x+28>0; x> -9—;
4x—1<3x-2 3

328> [3r>Lo28 [3x2-2702 s 95
16 6 16 ; 16 -

x<-—1 x<-—1 x<-—1 x<-—1
5
Orser: x€ | -9—:;-1].
16
log, (3x+11)>3

0) 2 ; O113: 3x+11>0; x> —33;
S5x—-4<x+4 3

s s s

3x+11£é. 3x£%—11‘ 3x <1758 {3x$—10,875.{x£—3,625

x<2 x<2

4x <8 x<2 x<2

OrtBer: [—3%; —3,625]

Yposens B.

3.6. BO1. a) log,(x*+x+10)<2;
xHx+10<16; XHx+10>0;
x*+x-6<0; D=1-4-10<0;
D=1+4-6=25; x = 155 ; X1=-3; x,=2. OtBer: [-3; 2].
6) logy(x*+4x+11)<3; x*+4x+11<8; x*+4x+3<0; D=16-4-3=4;

4+
X = 42_2 ; X1=-3, X,=-1. OtBer: [-3; -1].

0
3.6. B02. a) logyx+log(x-12)=3; OJ13: *z =>x>12;
x—=12>0

loga(x(x-12))>3; x*-12x>64; x°-12x-64>0; D=144+4-64=20%;
12420
X =
2

; X1=-4, X,=16. OtBer: [16; +0).

x>0

0) logzx+log;(x-24)>4; O/13: { " 0; x>24; logsy(x(x-24))>4; x2-24x-81>0;
x-24>

+
D=242+4.81=30%; x = 24230

; X1=27, X,=-6. O1BeT: x€[27; +00).
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log, (3x+4)>1 {3x+422 ) {3x2—2. xXz-=

3.6.B03. a) ; ;
24-3x20 -3x>-24" |[x<8

OrBer: [—2; 8]
3

log,(5x—-1)>2 5x-1>29 5x>10 >2
0) g (5x-1) ;OZ[3:5x71>0;x>1; * ; * ; * .
25-5x>0 5 [-5x2>-25" [x<£5 x<5
Otser: [2; 5].
x> 64

log, x>3

3.6.B04. a) log;x>9; { 1 ,Orser: (0; éju(m; +0).

lo, x<—3; O<x<—
8 64

log,x>2 x>9

; 1 . OTBeT: (0; lju(9 +00).
logyx <2 0<x<5 9

6). logix>4; [
3.6. B05. a) log, (7x—4)>—1; O/13: 7x-4>0; x >g ;

2

Tx-4L2; 7x<6; x < Q . OtBer: (ﬂ, E} .
7 77

6) log, (2x+5)>-2;0[13: 2x +5>0; x> - 2,5;
2

2x +5<16: x<5,5. OtBer: (-2,5; 5,5].
3.6. B06. a) log 5 (4x+1)>-2;03:4x+1>0; x> —i ;

2

4x+1L2; 4x<1; xsl . OtBeT: (—l; l}
4 4’ 4
6) Tog s (5x+2) > ~2 ; OJ[3: 5x +2 > 0; x>—§;
3

5x+2<3; 5x<1; xsl . OrBer: (_2; l} .
5 55
3.6. B07. a) log, (5x~4)>1log 5; O/13: 5x —4>0; x>§ ;
3
1 4 29

log, (5x-4)22; 5x-4<—; 5x£i+4; xsg.OTBeT: (7, —}
R 36 36 36 5 36

6). log, (4x+1)>log 52; O/13: 4x + 1> 0; x>—i;

5

log, (4x+1)>2; 4x+1$i ; 4x < —E; x< _6 . Otser: (—l;—i} .
! 25 25 4
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3.6. B08.

2
a) log,. (x2+8x—12)210g2n(4x+9);D(x) {x 8 12>0;
5 5

4x+9>0
Ji2 J2 iz
xe|-0; 4-———|U| 4+——; 40 |=>xe| 4+ ;oo
2 2 2 _
xX>—
4
K+8x-12=0; D=64+4-12=112; x:_g% V12 gy 1224x49: x*+4x-2130:

-4+£10

D=16+4-21=10% x = 5 X1=-7, X,=3; xe(-0; -7]U[3; ). OTBeT: [3; ).

6) log,, (¥ +10x+18) > log,, (4x+13) ;
m m

2
D(x): x“+10x+18 >0;
4x+13>0

J28 J28 V28
xe| —oo; —5—7 V) _5+T; +o | xe —5+T2 ool

x>-325

x*+10x+18=0; D=100-4-18=28; x = ﬂ ;

i

X“+10x+18>4x+13; x™+6x+5>0; D=36-4-5=16; x =

x=-5, X,=-1. OtBer: [-1; +0).
3.6. B09.
a) logy(-x+83)>2; O/13: ~x +83 > 0; x < 83;
-x+83>81; -x>-2; x<2. OtBer: (-0; 2).
0) logy(-x+11)>3; O[13: x + 11> 0; x < 11;
-x+11>8; -x>-3; x<3.
OtBer: (—0; 3).
3.6. B10.

9-2x 972X L0 [(9-2x)(x+2)>0
a) log, <0; 9 x+2 ;{

x+2

x#-2

; X € (-2;4.,5);
x#-2

9-2x <l

. 9—2x—x—2< 7-3
x+2 ’ x+2

0; 2= <0 (7-3%)(x+2)<0.
x+2
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>
2 7 X
3 Ortser: xe(g; 4,5)
7-2x
- 0 7-2 +4)>0
0) log67 2xSO;OIB: X+4 z : {( x)(x+4) :
x+4 =4
x #—4
- + _
© < »

-4 7/2 X xe(-4; 3,5);
7—2x£1:>7—2x_1S0;7—2x—x—4£0:3—3x+3so‘
x4 x+4 x+4 x+4
- + _

-4 1 Y Orser: [1; 3.5).

3.6. B11.

a) logo(x*-16x+65)<0; D(x): x*-16x+65>0; D=16-4-65<0;
x2-16x+65<1; x*-16x+64<0; (x-8)’<0 — MMeeT SAUHCTBEHHOE pemenue x=8.
OtBer: x=8.
6) log, (x2 +14x+ 50) >0 ; x>+14x+50>0; x>+14x+50<1; x*+14x+49<0;
18
(x+7)’<0 — uMeeT eXUHCTBEHHO® peuenue x=-7. OTBeT: Xx=-7.
3.6. B12.
a) loge(x+8)=logg «(8-x); logs(x+8)>1;
x+8>0
8§-x>0;
8§—x=#1
0) logy(x+8)>log; «(3-x); logs(x+8)>1;
x+8>0
D(x): 43-x>0;
3—x#1

-8<x<8
{ ; X+826; x>-2. OtBet: X € [-2; 7) U (7; 8).

-8<x<3
{ 3 x+8>4; x>—4. OtBet: X € (—4;2) U (2;3).

Yposens C.
1 1
<

3.6.COL. a) 1+ < :
logx—] 4 logx+8 4

4x-4<x+8
I+log,(x—1)—log,(x+8) <0 [log,(4x—4)<log,(x+8) |x=2
x—1=1 ;qx#2 o yx#E=T ;
x+8#1 x#-=7 4x-4>0

x+8>0
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x<4
x#2. Otser: (1;2) U (2;4].

x>1
0) 1+ ! < ! ;
log,,;3 log,.53
3x+3<x+23
1+log;(x+1) <log;(x+23) [log;(3x+3)<log;(x+23) |[x#0 x<10
x+1=1 ;9x#0 3 ax#E-22 ;ax#0 .
x+23=1 x#-22 3x+3>0 x>-1
x+23>0

Ortsert: (—1; 0) U (0; 10].
2
x"+4x-5 50- (x=D(x+5) >0

3.6. C02. a) >0; ;x+2>0;x>-2.
lg(x+2) lg(x+2)
+ - +
o—o—— oo —p
-2 -l 1 ¥ Takuro x e (-2; —1) U [1; +o0).
2 f—
6) 20 a0, x> 4.
In(x+4)
(x—4)(x+5)£0;
In(x+4)
+ - +
le} L2 >
—4 -3 4 Y xe (-3; 4].
3.6. C03.
a) log, 250 DE): 25 0; (xH4)(x-9)>0; xe(—o0; —4)A(O; +0);
5x—9 x-9
x+4£1; x+4_1$0; x+4—x+9£0;
x-9 x=9 x-9
%<O;x—9<0; x<9. OrtBeT: X € (—o0; —4).
—
6) log, “12 <03 D(x): 252 20; (x+2)(x+9)>0; x€(-a0; 9)A(-2; +a0).
5x+9 x+9
X2y X2 s XE22X0 00 T sy,
x+9 x+9 x+9 x+9
x+9<0; x<-9. Otsert: (—©; -9).
3.6.C04. a) #21.x>0;
log, x+1

2 51 2—10g22x20

s

log,2x ~  log,2x
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0<log2x <2;1<2x<4,; %<X32.0TB6TI xe[%; 2]

6 6
<1.
log; x+3 log; 27x

<1,x>0;

1
10g327x—620‘ {log327x<0‘ [27x<1 x<f7.

log, 27x "1 log;27x 26" | 27x227%°

x =27
OtBeT: x € (0; iju[27;+oo) .
27

3.6. C0S. a) logs(x+13)<logs(x+3)+logs(x-5).
x+13>0
D(x): 4x+3>0 =x>5;
x-5>0
x++13 <x2—2x—15;xz—3x—28 >0; (x—7)(x+4)>0;

= >
-4 5 7 ¥ Tak uro x > 7. OtBeT: X € (7; +0).
0) logs(x + 7) <logs(1 —x) + lod4(8 — x).
x+7>0 [x>-7
1-x>0 ;9x<1 ;-7<x<I;
8—x>0 [x<8
logy(x +7) <logy(1 = x)(8 —x); x + 7 < (1 = x)(8 — x);
8—9x+x*—x-7>0;x*—10x+1>0;D=100—-4=96=16 - 6;
104478 {x>5+2\/8
x= _2 =5+2J6; x<5_2\/g;77<x<572\/€,TaKKaK5—2\/8<1.

-7<x<l1

OtBer: x € (-7; 5 —2J6 ).
3.6.C06.

1
8) logo (X = 2) = logo (4 =X) <logo. 2.

1 x=2>0 [x>2
1 -2)<1 —-(4-x); ; ;2<x<4,
0go2(x —2) <logg, 5 (4 -x); {4—x>0 {x<4 X

x—2>%(4—x); 5x—10>4—x; 6X>14;X>2%.OTB€T:X€ [2%; 4).

6) log(x + 5) - logs3 ~ ) > ogy - . Tog, (x+5) > logys [%(H)j :

2

x+5>0 [x>-5 1
; ;5<x<3;x+5>=(3-x);2x+10<3-x;
3—x>0" [x<3 2
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3x<-7;x >—2% .OTtBeT: X € [—5;—2%] .

lg(5x* =7x+3
3.6.C07. a) Q >2
lgx
O13: 5x%-7x+3>0; x>0, x#1. 5x°-7x+3=0; D=49-4-5.3<0;
npu x>1: 1g(5x>-Tx+3)>2lgx; Sx*-Tx+3>x?; 4x*-Tx+3>0; D=49-48=1;

7+£1 3
xl,Z :T 5 Xlzl, Xop=—.

R - //
'
M X

4
Bmecte ¢ O/13: x>1;
npn 0<x<1: 1g(5x’~7x+3)<2 lgx; 5x’—7x+3<x’; 4x’~7x+3<0;

i ] /
>
1 X
xe(g; 1).
4

OObeanHUM OTBETEHI. OTtBeT: x € (%, lj U (1; +o0).

(

|

lg(8x" ~11x+4) s
3.6.C07. 6) ———~ <2, OJI3: 8x*-11x+4>0; x>0, x#1.
D=121-128=-7<0=0]13: x>0, x#1;
pu x>1: 1g(8x%-1 1Lx+4)<lgx?; 7x*-11x+4<0; D=121-112=9;

ooy 4
1,2 14 s A1 5 A2 7 .
+ L //
>
4 | *
7 Her pemenwii (Tak kak x>1);
pu x < 1: 7x%-11x+4>0;
+ - +
>
4 1 *
7

Bmecte ¢ O/13: O<x<g ; OTBert: x€ (0; 7} .
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3.6. C08. a) logg[lfl}—logl [1ij <1.
X g 6

1——
logg(l—ljﬂogl (l—fjgl ; —X <8 (1.k. 8>1);
X 3 6 X

1-=

6
2
TN P L . e S Y P S e
6 X 6 3 x 3x
4x%-21x-320, D = 441 + 48 = 489,
21++/489
Yo =7 -
8
~ N - .
- - -
21 — /489 0 21 + /489 ¥
8 8
21-+/489
x< N

Vuureieas O/13, nonyuyaem:

8
21+T V48 <6

21-+/489 21++/489
OtBeT: x €| —o0; < U g ;6.

6)

log3(l—zj+log] (1—5]21 .
X 3 4

1_3>0 2<1 A x<0
OJ13: * £ A =2 [2 |
1250 |x<4  |i<4 X<
2

1-=
log{l—zj—log}[l—ijzl; Cxy3,q2y3.3030 2 50,
X

1
4x

+
(3x* ~8x—8)>0; 3x” —8x —8 = 0; D = 64 + 96 = 160; xm:@.

- +
4-2410 0
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C yuerom O/13: x e [

4—23JE; OJU[MZM; 4)

4—23\/5; 0})[4@3@; 4)

OtBeT: x €
3

3.6. C09.

a) log,+; (1 1x*+8x-3)>2.
log,1(11x*+8x-3)> log, 1 (x+1)%
O/13: x+1>0; x+1#1; 11x*+8x-3>0;

Do 6+33-49;
4

—4+7 _ 3
xlzfi,xl—fl xz——

\

x>-1

3
x#0 =>x>—.

x e (-0, —l)u[%; +ooj

Wcxomst 3 OJ13: x + 1> 1, tak uro 11x* + 8x — 3 > (x + 1)%; 10x* + 6x — 4 > 0;

5x2+3x—2>0;(5x—2)(x+1)>0;5x—2>0;x>§. OTBeTZX>§.

6) logo(7x*+11x-6)<2. OJI3: x+2>0; x+2%1;
—11+17 3

7x*+11x-6>0; D=121+168=289; x, , = ;x1=;,x2=—2.
7
x>-2
(3]
x#-1 =X E| —;+0 .

xe (- —2)u[%; +ooj

Ucxonst u3 O13: x + 2 > 1, Tak 4t0

TP+ 11x—6<(x+2)% 6x>+7x—10<0; D =49 + 240 = 17%;

-7+
xl’zz%ﬂﬁ:%,xz:flxe[—% %) OtBer: xe(% %

)
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3.6. C10. a) [logl 7-log, 7jlog3 (x-15)>0.
4 3

1 1 4
1 1 log; ——log, — log; —

10gl7710g17: - T 31 14= ] 3 ]
4 3 10g7z 10g7§ log, 210g7§ log, 210g7§

Tak uro logz(x — 15) > 0; x — 15> 1; x > 16.

OtBer: X € (16; +0).

0) [log«] 6—log, 6]10g3 (x+12)<0.

8 7
log1 log1 log8

65 6o 6 5

log, 6—log, 6 = Lt . 7 8 7

8 7 lollol lo, l101710 l10l
868 g67 g67 gsg g<\7 g68

Tak gto logz(x + 12) <0; 0 <x+ 12 <1; -12 <x <-11.

OtBet: X € (—12;-11).

3.6. C11. a) (8-x)(x+4)logs(x-1)<0. O[3: x-1>0; x > 1.

1) logz(x-1)=0; x-1>1; x>2; (8-x)(x+4)<0;
- + -

- >

-4 8 *

Hojy4aeM x=8;

2) npu logz(x-1)<0; x-1<1;  x<2; Torma (8-x)(x+4) =0
- +

-4 8 x
nostyyaeMm x €[-4; 8], BMecte ¢ O/3: xe(1, 2].
Ortser: xe(1, 2]U[8; +o0)
6) (5—x)(x+8)log, (x—1)=0. (5-x)(x+8)logs(x-1)<0;
5

O/13: x-1>0; x>1. Ilpm x-1>1, T.e. x=2; (5-x)(x+8)<0;
+

-8 5
monyyaeM x>5; mpu 0<x-1<1, t.e. 1<x<2;
(5-x)(x+8)=0; momygaem 1<x<2.

Otset: x€(1; 2]U[5; +0).
3.6.Cl12.a) 2*=8
lgx-2
x>0 x>0
x#100°

=V

>4,

O/13: ;
A {lgx;ﬁZ’

lgx=t22;
216
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3t-8—4(t— 8- -
(¢ 2)> : 3t-8 4t+8>0; 7t>0; ;<0;
t-2 t=2 -2 t-2
>
0 2 t
0<lgx<2; 1<x<100 (1.x. 10>1). Otgert: x(1; 100).
_ x>0
6) 2226 » om .
lgx-3 x#10
lgx=t;
5t—6_2<0; 51—6—2t+6<0; i<0;
t-3 t-3 t-3
+ - +
L ° >
0 t
0<lgx<3; 1 <x < 1000. Otgert: x€(1; 1000).
Yposens D.
3.6. DO1. a) log,+36+10g 13.6¢6<0.
x>-3
x+3>0 Xx#-2
x+3#1 ) 13,
“13-6x>0" X<=g/
—-13-6x %1 14
X#——
6
1 . 1 <0 log6(—13—6x)+10g6(x+3)S
logg(x+3) log(—13—6x) log6(x+3)~10g6(—13—6x)

logs(-(x+3)(13+6x))=0; -(x+3)(13+6x)=1; 6x>+31x-+40=0;

a2 8 566
L _T31E\31P-24-40 31l [T 2 30 T
12 = ~ ’ ]
12 12 % :_§=—2,5
12
logg(x+3)=0; x+3=1; x = -2;
log(-13-6x)=0;  -13-6x=1; x= —%
+ - + B M
@ @ < >
8o 12 '
3 3
Cyuerom O[13:  Ortser: xe {—g;—zﬁ}u(—%;_%) :

s
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3.6. D02. a) logy  (x*-5x+4)>1. IIpn 9-x>1, T.¢. x<8:
X25x+H42 9 —x; X2 —4x - 52 0; (x — 5)(x + 1) 2 0.

+ - +

® ® P

| 5 X

To ectb x € (—o0; —1]U[5; 8); mpu 0 <9 —x <1, TO ecTh 8 <x <9:
{x2—5x+4ﬁ9—x. {(fo)(x-d—l)SO

X =5x+4>0  [(x=Dx=4)>0

NONNNGIXXGA RN,

-1 1 4 5 X
TaK 4TO PEIICHHH HEeT (Tak Kak 8§ <X <9).
Oteert: X € (—0; 1] U [5; 8).
6) logs (x> +4x+3)<I.
3-x>1 x<?2

X +4x+3<3-x [{x(x+5)<0

P +4x+3>0 ;| |[(x+D(x+3)>0;
0<3-x<1 {2<x<3
X +4x+323-x [ X(x+520

-5 3 -1 0 2 X

-5 0 2 3

Oteer: X € [-5; -3) U (-1; 0] U (2; 3).
3.6.D03. a) 6" <log ,(9-8x).

L<log ,(9-8x); log ,x* <log ,(9~8x);

s [[¥-1>0
x°>1
(x+9)(x—-1)<0
x} <9-8x
0<x*<1; ||o<x?<1 ; Otser: [-9;-1).
x> >9-8x x+9(x-1)=0
9-8x>0
X<—
- L 8

8
6) 4lg0052n Zlogx2(8—7x). O.Z[3 x#0; x#1; X<;; lzlogxz (8—7)C),
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(Tx>1 x>1
~ L<_1 x<—1

2
x >1
L [ e7x-g>0 | )] ¥21
8§—-Tx<x ] x<-8
8—T7x>0 .| |x<— ; 8
> 7 | lx<—=
0<x*<l1 7
-l<x<1 | 1
~ ) -l<x<
| 8-Tx2x X +7x-8<0
0 -8<x<1
L x# L x#0
xe(-o;-8)u(L; 8
( )o( A), Orser: xe(—w;—g)u(_l;o)u(O;I)U(l;%)'
xe(-50)u (1)

3.6. D04. a) log} (6x—x" +2)+3log, s (6x—x"+2)>-2.
log} (6x—x"+2)=3log, (6x—x" +2)+2>0;

(1o, (6= +2)~2)(log, (6x—x>+2)~1) > 0

logy(6x—x*+2) <1 [6x-x"+2<2
log,(6x-x*+2)>2 |6x-x*+2>4

2 6550 x<0
—6x >

* * ;lx>6 : HO 6X — X° + 2 > 0, TO €CThb

x—6x+2<0

xeB-7:3+7)
X276X72<0,TOCCTLX€(37\/ﬁ;3+\/ﬁ).;
TaK'-ITOXE(3*\/ﬁ;0)u(37\ﬁ;3+\/7)U(6;3+\/ﬁ).
Otger: x € (3—~/11;0)U (B —=+7 ;3+/7)u(6; 3 +/11).
6) logg s (3x=x" +4)—6log, (3x—x"+4) <-8.
logy 5 (3x x>+ 4) - 6log, (3x~x* +4)+8 <0 ;
log3 (3x—x” +4)—6log, (3x—x*+4)+8<0;
(10g2(3x—x2+4)+2)(10g2(3x—x2+4)—4)<0;
2<logy(3x —x*+4)<4;4<3x—x>+4<16;
3x-x’+4>4  [x¥*-3x<0
3x-x’+4<16 |x*-3x+12>0
x273x+12>0npnscexx, Tak kak D =9 — 48 < 0.
Tak uto x* —3x < 0, x(x —3) < 0, 0 <x < 3. OtBer: x&(0, 3).

3.6. D0S. a) log log, =~ _<o0.
x+4
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0<logzi<l;1< <2;
x+4 x+4
4+ x—x
—— <0 4+x<0 x<—4
4+x . . . . .
; 8+x ; x >—4; OtBeT: X € (—o0; —8).
8+2x—x —>0
—>0 4+ x x<-8
4+x

0) logllog3i>0. 0<10g3i<1; 1<L<3;
H 2+x x+2 2

+x
X 4so0 i<0 x<-2
2+x : 2+x ; 9| x>-2.0OtBer: X € (—oo; =3).
6+3x—x 2x+6
277 20 >0 x<-3
2+x 2+x

0
3.6.D06. a) logsx — log 3 > . {x >,
2 x#1

X R B P (t—z)[m%j
>=;logsx=t;, t——>=; 2 >0; >0;

logzx —
& log;x 2 t 2 t t
1 —l<lo x<0 L<x<1
te[—g; 0)U[2;+oo); 27 & ; Jg‘ .
log,x>2 x>9
1
OtBeT: X €| —; 1| U [9; +0).
FaRRL
8 1 8
0) log,x —log,2 <—.x>0; x# 1; logox — <—;logx=t;
3 log,x 3

5 >

| 8 p-8 (1—3)(”3 |
t——<—; 3 <0; SO;te(—oo;—f}u[O;:‘?);
) t t 3

1 1
1 <—— O<x<—
> | 37 * Ko OTBeT: X € (O;%/—l_—} Y (1;8].
|0<log,x<3 |1<x<8 2
3.6.D07. a) loge (x> — 15x + 54) > 1.

r( o r( o (Tx<3
x°—15x+54 > 6x x°=21x+54>0

x>18
1 1
x>— x>— 1
6 . 6 . x>g .
X —15x+54<6x | [x}=21x+54<0 ’
3<x<18
0<x<l 0<x<l 1
6 L 6 0<x<g
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é<x<3 |
OTBeT: X € (g, 3) U (18; +o0).

x>18
10
6) logn(x>—10x + 16) < 1.
T, T, [(1<x<16
x —10x+16 < 7x x —17x+16<0 |
X >—
x>l x>l 7
7
5 5 x>16
2 =10x+16>7x | [x*=17x+16>0
x<l1
O<x<l O<x<l 1
7 L 7 0<x<;

HO X° — 10X + 16 > 0, TO ecTh {x<2,

x>8

Tak w0 x € (1;2) u(o; lj U (8; 16). Orser: x € [0. Lj U (1;2) U (8; 16).
7 7

3.6.D08.

a) [[logsx +2| - 3| < 1.

-1 <l|logsx +2|-3<1;2<|logsx +2|<4;
—4<logyx+2<4 |-6<logyx<2

|log;x+2|<4 0<logyx<2
; 4 logyx+2>2 ; 4| logyx >0 ; ;

[logyx+2|>2 —6 <logyx<—4

log;x+2<-2 log,x <-4
[1<x<9 .
1 1 .OTBeT:xe(—é; —ju(1;9).
3—6<x<3—4 37 81
0) |[logyx +1| —4|> 1.
_ log, x+1>5 log, x >4
Mog,x+1]|4>1 [|log,d+1p5 /| 22 B2

2 ;| log,x+1<-=5  ; |log,x<—6 ;
|[log, x+1|-4<-1" | |log, x+1]<3

—3<log,x+1<3 |-4<log,x<2

x>16
1 1 1
0<x<—.Omer:x €| 0; — [U| —; 4| U (16; +o0).
2 64 16

L<x<4
16

3.6.D09. a) 4 + 5 2 -1|<0.
3+log,x log,(4x)\ 3+log, x

4l+log4 X 5.2 510g4 x+3
<

+ - <
3+log,x (1+log, x)(3+log,x) log,x+1
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4+4log4x+10—510g4x—15<0. —log, x—1
(1+log, x)(3+log,x) ~ ~ (log,x+1)(3+log,x) ~
1

3 +logyx > 0; logyx > -3; x>—.
24 24 X o4

1 1 1
64" 4 4

OJ13: loggx + 1 # 0; logyx # —1; x ;t% . OtBer: x e(—' 7ju[7;+oo) .

4 1 3
) + -1(<0.
6+log,x log,(2x)+2\ 6+log, x

4 1 [ 3 _IJSO.410g2x+12+3—6—10g2x2

+
6+log,x log,x+3\ 6+log, x (6+1log, x)(3+1log, x)

9+3logy . [6+log, x>0 [log,x>=6. x>6i4
(6+log, x)3+log,x) ~ |3+log,x#0’ '

x#8
OtBeT: x € i; 1 U 1;+oo .
64 8 8

3.6.D10.
a) log,log, log, x<0. 0 <log, log, x<1;
34 304

log,x# -3’

10g110g1x>0 0<log, x<1 0<x<l

3 4 . 4 . >1 . 1< < 1
1 > 1 s Y X >~ ,Z XS5~
log, x>~ X< —— 4
P Y4 1
X< ——
N
1 1
OtBer: xe|—; —|.
(4 JZ}
0) log;log,log, x<0. 0<log,log, x<1;
2 2
0<x<l
log,log, x>0 {log, x>1 2
: ; 2 ; 0<x<l,—3x<f.
log,log, x<1 |0<log, x<4 216 2
2 2 1
xX=—
16

OtBeT: x € [L, lj .
16 2
3.6.D11.
a) logxﬂ(x2 —4x+1)>log,_

x—

1.

@

=N
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x*—4x+1>0 22433
X+2>0 [x<2-43
x#-1 ; x>=2 5 logeo(x* —4x + 1) > 0;
x—5 x#-1
x—6>0 _x>6
x_S;tl 7x<5
x—6
r >4
Podxtl>1 [[x—4x>0 {x .
X<
x+2>1 x>-1 {—1<x<0
; s e>-1 ;
X —dx+1<1 | [x*—4x<0 x>4
O<x<4
O<x+2<1 -2<x<-1
L -2<x<-1
OtBert: X € (—1; 0) U (4; 5) U (6; +o0).
6) logyss(x* = 5x + 1) <log ., 1.
x+5
x>-5
.4 x>-5
X% —
x+5>0 - x#—4
5+\/ﬁ
X2=5x+1>0 || x> 5 x>5+x/ﬁ
O3 yx+521 ; ; 20
5-21
x+7>0 s 2 x<5_\/i
xX+6 - 2
x>-5
| x<-7
5 4 s_J 5+421
2 2 loges(x* = 5x+1) <0
x+5>1 x>-4 {g>_45
<x<
x2=5x+1<1 x2=5x<0 5 4 0<x<5
; sl [-5<x<—4;
0<x+5<1 S<x<—4 s —S<x<-4
x>
¥ =5x+1>1 | [x*=5x>0 [
x<0

OtBert: X € (-5;—4) U[O;S_?Ju[ﬁ—\/ﬁ; 5].

2

3.6.D12. a) log, (4x—3)—log, (36 —x*) < sin97n.
3 3
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log, (4x—3)—log, (36—x*) <1; 10g1(4x73)<10g1(%(%fxz)j;
3 3 3 3

4x73>§(367x2); 12x-9>36—x% x>+ 12x—45>0; D= 144 + 4 - 45 =18,
X1 :*15, X2:3;

3

<-15 4x-3>0 S 2
{x 3 0{ ) ; o 4 . OtBet: X € (3; 6).
Ak 36-x">0 | 5 1<

6) loge(3x + 7) — loge(25 —x%) > sin%“ loge(3x + 7) — loge(25 — x%) > —1;

5—

_ .2 2
loge(3x + 7) > logs 256x ;3x+7>2Tx;257x2< 18x + 42;

x>-1 3x+7>0 x>—21 1
; 3 ; 2—<x<5.

x2+18x+17>o;[ |5 O3 ,
<= B-x>0 | scxcs

— e e o o o
1

17 -5 -2= -1 5
3 OrtseT: x € (—1; 5).
I'naBa 4. Ilpon3BosHasi M NepBoodpa3Has
§ 1. MHoro4/1eHsb1
YpoBens A.
3

4
4.1.A01.2) f(x)=" - 455445 .
4 12
1 3 xz 1 4 _
Sx)=x —7+5; f(—2)2—8—1+5:—4.OTBCTI f(-2)=—4.

4 3
6) f(x):%+%—2x—3\/§.

f'(x)= g)f +éx2 -2; f'(3)=-12+1-2=-13. Otger: f(-3) =—13.

4.1.A02. a) TpeOyemas IONIas €CTh HU YTO HHOE, KaK

2
3
X

2
S=j'(x2—4x+5)dx=? —2x2‘:+5x\z:§—8+10:%, OYEBHIHO, 4TO rpaduk
0

0
y=x"~4x+5 nexur Boime ocu OX;

6) Tpadux (ymxiun y=x*+2x+6 nexur seume OX.
0

22

x 2|0 0 1
+x ‘71+6x\7]:§+1+6=?.

0
Torma S = [ (x*+2x+6)dx = 3
5 .
4.1.A03. a) f(x) = (3x* —x + 1)(x + 3).
Haitmem mymr: (3x° —x + D)(x +3)=0=x=-3mm 3x’ —x+ 1 =0,
D <0, kopHetii Het.
f(x)=(3x>—x+ 1)+ (x +3)(6x — 1); f(-3) =27 + 3 + 1 = 31. Otser: 31.
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6) f(x) = (2x* — 4x + 3)(x + 2).

(2x24x+3)(x+2)=0©[x:2_2 ex=-2
267 —4x43=0

D <0; F(x) = 2x2 — dx + 3 + (x + 2)(dx — 4)

f(-2)=8+8+3=19. Orger: 19.

2

41A0. ) £ =" o=t 2k |ec.

4 4\ 2
IloncraBum Touky (—3; —5): —5:%9—%+C =C= —?.
OrtBert: y:§x2+£—B.

8 4 8
3x—4 X 4
0) f(x)= ~y=ff(x)=7—gx+c-
2
ToncraBum (—1; —4): —4=l+i+C :C:—3—5.OTBeT: yzx——ﬂx—3—5.
2 3 6 2 3 6

1

1
4.1.A05. =—x'-= 7
a) f(x) 5% %

s, 1 _ 8 .
X +21.f(x) X" —X';
£(0,7) = (0,7)* - (0,7)" = (0,7)'(0,7 — 1) =-0,3 - (0,7)” < 0. Otser: £(0,7) < 0.

I o 1o 1 _ 9 8.
0) f(x)—lox 9x +19.f(x) X =X
£(0,9) = (0,9)° - (0,9)* = (0,9)%(0,9 — 1) =—0,1 - (0,9)* <0.
Otsert: 1(0,9) <0.
4.1.A06. a) f(x) = 0,5x* = 5x + 9. f(x) =x — 5;
Ipupasnsiem f'(x) =0 = x=5; f(5) =12,5-25+9=-3.5.
OtBert: Mckomas Touka (5; —3,5).
6) f(x) =2x" +4x + 3. f(x) =4x + 4.
IIpupasusiem f'(x) Hymo = x =—1.
f-1)=2-4+3=1. OrtBeT: uckoMas Touka (—1; 1).
Yposens B.
P axt-37
[ .
Fl(x)=-2x"+x;, f'(1)=-2+1=-1 — HCKOMBIif yr0BOH KO>(PUIIHCHT.

20, .5
6) i X2

F(00)=-4x"+x*, f(1)=-4+1=-3 — ucKoMBlii yri10Boii K03 PUIHEHT

4.1.B02. a))=(x+3)n y :_%x,

4.1.B01.a) f(x)=

o 1
Haiinem Touku nepeceuenus (x+3)° = —Ex R

X’ +6x+9+%x =0, 2™ +13x+18=0, x;=2, x, = —%
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2|72 3|72

) ) -2 1 X 2|2 2
torma S =—[ (x+3)dv+ [ | ——x |dx === —={ -3x| -5 =
K S\ 2 41 9 = B
2 2 2 2
- 4 81,8 28 5,28 g 8 81 8 243 81_, 8 81
416 3 8 4 2 183 8 2 316

6)y=(-27 1 y=1x

Haiinem Touku nepeceueHus

x=2) =—x, x —4x+4=—x,3x—13x+12=0, x;=3, x, =—
2 = Lo, @ drra=tx 32 1304120 324

3 3 3
3 3

2
X

3 3
Torma S = j(%xjdx—[(xz —4x+4)dx =
4 4

3 3

3
X 2|3 3
-— +2x ‘4—4x‘¢=
314 3 3

4

v
w

=§—£—3+ﬁ+18—¥—12+ﬁ=3+2+8 ﬁ_i_ﬂJrZ =
2 27 81 9 3 2 81 27 9 3
=33, 88 1 4,153,823

2 3127 9 3 2 327

4.1. B03. a) f{x)=x*(2x-1)=2x>-x%.

4 3
IlepBoobpasuas: y = [ f(x) = % —x?+ C;

MoACTaBUM TOUKY (1, 2): 2:%—%+C3C:1—61.

4 3
OrtserT: y:x——x—+ﬂ.
2 3 6

6) fx)=x*(2x+1)= 2x*+x%.

4 3
Teproobpasnast: y = [ f(x) = e

2 3
moactaBuM Touky (1, 3): 3= %+%+C =C= 2%.

4 3

1

OtBer: y:f—+x—+27.
23 6

4.1. B04.
a) flx)=x(3x-2)’=9x’-12x+4x.

IepBoobpasuast: y = [ f(x) = %x“ —4x* +2x* +C;
TOJICTaBUM TOUKY (-2; -2): -2=36+32+8+C=C=-78;
OtBeT: y = %x“ —4x® +2x* ~78

6) flx)=x(4x-1)>=16x>-8x*+x.

2
IepBoobpasuast: y = [ f(x) = 4x* —§x3 +%+ C:
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23

MOACTaBUM TOuKy (-2; 1): -2 :4—§+%+C: C= <"

2
OTBeT:y:4x4_§x3 x~ 23

2 6
4.1. B05.
2
a) flx)=x-1. IlepBoobpasHas: y = [ f(x) = %—x +C;

2
x=4 — Hynb (I)yHKL[I/II/IyS%—4+C:0 ,C=—4;

2

Torna y = %—x—4 = %(xz —2x—8) . Tlo 1. Buera, BTOpO#i HYIE: -2.

6) flx)=2x-3. Ilepsoobpaznas: y = [ f(x)=x>-3x+C;

x=-2 — Hymb GyEKIEn y=>(-2)*-3(-2)+C=0; C=-10.
Torma y=x>-3x-10. [To Teopeme Buera, Bropoii Hymb: 5.
4.1. B06. a) x(t) = t* — 2t* + 3t.

CKOpOCTh — MPOM3BO/HAS KOOPMHATHI 10 BPEMEHH:
V(=X ()=3F-4t+3; v(1)=3-4+3=2.

OtBer: v =2.

6) x(f)=r+27-3t.

CKOpOCTB — HOPOU3BOJAHAA KOOPANHATHI:

V(1) =3+41-3; v(2)=3-4+4-2-3=17.

Oter: v=17.

4.1. B07. a) f(x)=-2x>-12x%-23x-8.

TaHreHe yria HaKJIOHa KacaTelIbHOW — 3TO MPOM3BOIHAS B TOUKE KacaHHs (Xo; Vo).

J(x)=-6x7-24x-23; f(x0)=—6x2 —24x, —23 = 1g45° =1 ;

X2+ 4x, +4= 0= x, = -2 ; yo=flxg)=-2)=16-48+46-8= 6;

(-2; 6) — ToYKa KacaHusI.
Otsert: (-2; 6).
6) f0)=3x>+18x*+37x-2. [/ (x)=9x*+36x+37;

Iycth (Xo; o) — TouKa Kacauus: f”(xo)=9x2 +36x, +37 =1g45°=1;

xg +4x,+4=0= xy=2;
Vo=fxo)=A-2)=--24+72-74-2=-28.
(-2; -28) — Touka KacaHHSI.
Ortsert: (—1; -28).
4 2
4.1.B08. 2) f(x)= —%+%+2x+23 .

Touka xacanust: (xo; o), Xo=-2; Yo=f(Xo)=-2+2-4+23=19;
V-yo=f"(x0)(x-X;) — ypaBHEHNE KACATCIBHOI;

flx)= —%3+x+2 ;f/(-2)=4_2+2=4.

Torma y-19=4(x+2)=y=4x+27 — uckomoe ypaBHenue. OTBeT: y = 4x + 27.
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2
0) f(x)= % —%—Zx +7 . Touka kacanusi (xg, Vo), Xo=-3; Yo=f(x0)=-3-3+6+7=T7;

(-v0)=f"(x)(x-x0) — ypaBHEeHHE KacaTEIBHOI;
y 4 5 2
=—— X —Zx-2; f(-3)=4+2-2=4.
S ® 57 3* (-3)

Torna y-7=4(x+3)<>y=4x+19 — uckomoe ypaBHeHHUE.

OtBet: y =4x + 19.

4.1. B09. a) f(x)=5x>+3x-8.

f(x)=10x+3;

IycTb (Xg, Yo) — TOUKA KACAHHS, TOTA 10 YCIOBHIO: f'(X)=10x+3=-17=>X,=-2.
Yo=f(x0)=20-6-8=6; y-yo='(x)(X-X() — ypaBHEeHHE KacaTeIbHOI;
y-6=-17(x+2)<>y=-17x-28 — nCKOMOE ypaBHEHHE.

OtBer: y =-17x - 28.

6) f(x)=4x’+5x-1.

£(x)=8x+5;

Iycrb (Xo, Yo) — TOUKA KACAHHS, TOTA 10 YCIOBHIO: f(X0)=8X¢+5=21=>X(=2;
yo= f(xo)=4-4+10-1=25; y-yo=  (X0)(X-X) =y-25=21(x-2);

y=21x-17 — uckomoe ypaBnenue. Otser: y =21x — 17.

4.1. B10. a) f(x)=x>-6x"+7x+4.

f(x)=3x*12x+7;

[ycts (X9, Yo) — TOUKA KacaHUs, TOTJA: f (Xo)= 3x§ —2xy+7="5<x,=2.
Vo= f(0x0)=8-24+ 14+4=2; y-yo= £ (x0)(x-X,);

y-2=-5(x-2)<>y=-5x+12 — UCKOMOE ypaBHCHHE.

OtBer: y =-5x + 12.

6) f(x)=x’+3x’+9x-9.

£(x)=3x*+6x+9;

[ycts (X9, Yo) — TOUKA KacaHUs, TOTJA: f (Xo)= x§ +6x,+9=6=>x,=—1;
Yo~ £(0)=-143-9-9=-16; (y-yo)= f (xo)(x-X0) >y +16=6(x+1).

y=6x-10 — nuckomoe ypaBHenue. OtBer: y = 6x — 10.

4.1. B11. a) f(x)=x(x>-x>+1); f/(x)=(x*x*+1)+x(6x°-3x2)=7Tx°-4x+1;
f(-1)=-1(1+1+1)=-3, cnegoBatenbHoO, (-1; -3) — Touka KacaHus;
FD)=T+4+1=12. (y-yo)= £ (x0)(x-Xo)y+3=12(x+1);

y=12x+9 — nckomoe ypaBaeHue. Oteet: y = 12x +9.

6) f(x)=x"(x*+x-1)=x'"+x’-x*.

f(x)=10x"+5x*-4x*;

f(-1)=-10+5+4=-1; f(-1)=1-1-1=-1=>(-1; -1) — TouKa Kacammus;
y-yo=f(X0)(X-Xo) =y+1=-(x+1); y=-X-2 — HCKOMOE YpaBHEHHE.

OtBeT: y ==X — 2.

4.1.B12.

a) f(x)=(x+3)".

£(x)=4(x+3)*; f(-2)=4;

f(-2)=1=(-2; 1) — ToYKa KacaHus;;

y — 1 = 4(x+2)<=y=4x+9 — HcKkOoMOe ypaBHEHHE.

OtBet: y =4x + 9.
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6) f(x)=(x-3)". f(x)=5(x-3)";

f(4)=5; f(4)=1=>(4; 1) — TouKa KacaHus;

y-1=5(x-4)=y=5x-19 — uckomoe ypaBnenue. OtBet: y = 5x — 19.
Yposens C.

4.1. CO01.

a) f(x)=3x*+10x-5;

MHOeCTBO epBOOOpasHEIX: ¥ = [ f(x)=x"+5x" —=5x+C;

dynkums f(X) MPUHIMAET 3HAYCHHE 3 TONBKO B TOUKAX: 3X°+10X-5=3;

3+ 0x-8=0c>x=-4, x = % ,

3 ) 5 2\ AR)
Torna (-4)"+5-(-4)"-5-(-4)+C=3 umm 3 +5- 3 —5-§+C:3;

B nepBoM cirydae C=-33, Bo BTopom C= 3;—3 .

Otget: y=x"+5x>-5x-33 1 x> +5x>-5x+ 3% .

6) f(x)=3x"+2x-2. Tleppoobpasubie y = [ f(x)= x> +x* ~2x+C;
f(x)=-lc>3x2+2x-l=0<:>x=-l x=+% . Torga —1+1+2+C=—1=C=-3;

L +l e +C=-1=C= B . OtBeT: y=x’+x*—2x-3 1 y=x’+x"—2x— 13 .
27 9 3 27 27

4.1. C02. a) f(x)=3x’+4x+1. IleprooGpasusie y = [fx)=x+2x" +x+C;

OpuH U3 SKCTPEMYMOB paBeH 3, TO eCTh y(X)=3, TIe X — TOYKH IKCTpEMyMa.

Touku sxcTpemMyma — HyIH f(X).

x=-1
=03 +ax+1=0>| 1 ;
T3
y(=)=3 -1+2-1+C=3 Cc=3
To ectb 1 = (== A
y[——j:3 —L+Z—1+C:3 C=3i
3 279 3 27

OtBeT: y=x+2x*+x+3 1 y=x>+2x°+x+ 32i7 .

6) f(x)=3x"-6x+3. [Tepsoobpazubie y = [ f(x) =x’ —3x’ +3x+C;
TOUKH KCTPEMYMOB — HymH Yy (x)=f(x); f(x)=0<x ,=1.
Torza y(1)=-2&1-3+3+C=-2C=-3. OtBer: y=x"-3x’+3x-3.
4.1. C03. a) [ycTb (X, o) — TOUKH KacaHus. y(x)=x-7x+11=y/(x)=2x-7;
ITo ycnosuto, }/ (Xo)=y(Xo)&=> xg —Txy +11=2x,-7 ;
+
xp —9x, +18 =0 < D=81-72=9, x, = % .

OTBET: TOYKHU X¢=3 WU Xy=6.
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0) y(X):x2+5x-4.
¥(x)=2x+5. Ilycts X, — abcumcca Touky kacamms. 1o ycmoBmio y(xo)=y (Xo):
xp +5x) =49 = 2x, + 5 &< xp +3x, — 54 = 0 =X¢=-9 rmm x¢=6.
OT1BeT: X9 =-9, Xy = 6.
4.1. C04. a) f(x)=x"+7x+1.
¥ 7x
IepBoobpasnast y(x) = [ f(x)= 3 + - +x+C;

IIycTp Xo — abcmmcca TOUKN KacaHMsI.
f(x)=2x+7: Tamrenc yrma, ob6pasyemoro kacatensHoil k f(x) pasen f(xg), a x

y(x): f(xo).

Io yenosuio, f(xe)=f(Xo);

Xg +7x+1=2x+7 < x5 +5x,-6=0.

Otcrona, Xg=-6 nnu Xg=1. OtBer: -6, 1.

6) f(x)=x’+9x+1.

f(x)=2x+9;

ITycTp Xo — abciucca ToYeK KacaHusl, TAHT'€HC yIia, 00pa3yeMoro KacaTelbHOM
K f(x), paBeH f'(X), a K IepBooGpasHoit: f(Xy). [1o ycroBmio:

f(X0)= f (o)X 9%+ 1=2%0 + 9X(>+7xo—8=0.

Orcrona xo=-8 niu xo=1. OtBeT: -8, 1.

4.1. CO05.

a) f(x)=10x-3.

IepBoobpasuas y = [ f(x)=5x"-3x+C;

IlycTb a oguu u3 Hynei y(x) (MEHBIINI), TOTIA, 10 YCIOBHIO, a+1 — TOXe HyIIb.
5a°-3a+c=0

5 ; BBIUTEM I[IEPBOE YPaBHEHUE U3 BTOPOTO:
5(a+1) —3(a+1)+c =0

HNmeem: {

5a>=3a+c=0 50> -3a+c=0
5((a+1)2—az)—3—0®{5(2a+1):3

4
y=5x2-3xfg — Hamia nepBooOpasHas. ['paduk mepecekaer ock OpJHHAT B TOY-

ke (0, y(0)), To ecTp (0;—%} . OtBer: (0;—%) .

6) f(x)=6x+5. [lepsooGpasnas y = [ f(x)=3x>+5x+C ;
Ilycts a oauH U3 Hyneit y(x) (MEHbBIIHIT), TOT/IA, IO YCIOBHUIO, a+3 — TOXKE HYJIb.

3a°>+5a+¢c=0

; BBIUTEM TIEPBOE YPaBHEHHUE U3 BTOPOTO.
2
3(a+3) +5a+15+c=0

HNmeem: {
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14
= ;=3 —+—= s y=3x3+5%- — .
3.3:(2a+3) 41520 |a=-22__7 9 3 377 3

—_2,2_
{3a2+5a+c—0 ¢=-3a"=5a 49 35 14
18 3

I'paduk nepecekaet och opaunar B Touke (0, y(0)), To ecTh (O; —%j .

OrtBerT: (0; —%j

4.1. C06. a) f(x)=20x+2.
IepBoobpazuast y = [ f(x) = 10x* +2x+C MUHUMYM [OCTHraeTcs B BepIIMHE

b 2 1
napabonsl: X, =——=——=——.
2a 20 10
1 |
ITo ycnoButo, y| ——|=-6; ———+C=-6=C=-5,9.
10 10 10
Otser: 10x*+2x-5,9.
0) f(x)=6x-2.
IepsooGpasuas y(x)=[ f(x)=3x"-2x+C .
b 1
MUHHAMYM JOCTHI'aeTCsl B BEPILIKHE Mapaboibl: X, = .73
a
Ilo ycnoButo, y[%} =2< %—§+ C=-2=C= —g . OtBer: y(x)=3x2-2x-§ .

4.1. C07. a) f(x)=x>-10x+32.
3
Iepsoobpasuas y = [ f(x)= x?— 5x2+32x+C .

Oynxnus f(x) He MMeeT HyJel, cleJOBaTeNBHO, Y(X) HE MMEET HKCTPEMyMOB.
HawuGonbmee 3nauenue y(x) va [-5; 0] nocturaercs B 0, HanMeHbIIee B TOUKE -5.

3
y(0)=C=86=> y(x) = % —5x2 432486

Vi = V(=5) = —%5-—125—160+86 = —%3 . OtBet: —% :

6) f(x)=x"+8x+32. TlepsooGpasnas y = [ f(x) = %x3 +4x? +32x+C.

f(x) HE UMeeT HyJIeH, 3HAUUT Y,,,=y(0)=C=85, T.k. QpyHKIII BO3pacTaer.
_ A3

ymin=y(-6)=76 +4-6* — 326 + 85 = —35. Otger: -35.

4.1. C08. a) f(x)=5x>+20.

f'(x)=10x.

IlycTp Xg — Touka kacanusi. KacaTenbHas, mpoxozsiasi yepe3 Hayano KOOpAH-
HaT, UMeeT BUI y= f(xo)x U B TOYKE X, MpuHHMaeT 3HadeHue f(Xg). Mmeem:
5)602 +20 =10x,x, = x, = 2. OtBet: y=-20x, y=20x.

6) f(x)=2x*+32.
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f(x)=4x.

ITycts xo — Touxa kacanus (abcrmcca ee). KacaTtenbHas, mpoxopmsmasi depes
HAYANIO KOOpAMHAT HMeet Bux y=F (Xo)- X, M B T X, paBHa f(xo) Umeem:

2x3 +32 = 4x} < x, =+4 . Otet: y=-16x, y=16x.

4.1. C09. a) y(x)=x-8x*+8x+8.

¥(x)=3x%-16x+8.

Io ycnoBuio Y(Xo)=y'(X,), TII€ Xo — HCKOMas aGCIcca:

X —8x; +8x, +8=3x) —16x,+8 ; x, (x5 ~11x,+24) =0;

X, =0
Orkyna | x, =8. Otser: 0; §; 3.
Xo=3
6) y(x)=x"+11x*+29x+29.
Y(x)=3x>+22x+29.
Io ycioBHIo Y(Xo)=Y'(Xo), [Iie Xo — abCIpcca TOUKH Kacauus. UmeeM:
X + 115 +29%,+29 = 350 +22x,+29; xy (% +8x,+7)=0;

X, =0
Otkyna | x, =—1. Otser: 0; —1; —7.

Xy =-T7
3
4.1.C10. a) f(x):me—12x2+14x+1.

f/(x) =16x* - 24x+14 . Hanmenbluee 3Hauenne f(X) Z0CTHracT B TOUKE
b 24 3

—— == == (T.K. 910 mapabona).

2a 32 4

J(3
i 5]=o-18+14=5-
UsBectHo, uto f(X) — fg yria HAKIOHA KACATENBHON B TOUKE Xo. /g — BO3PAC-
Taromas (pyHKIKs, 3HAYUT MUHIMYM YIJIa B TOH )K€ TOYKe, T1Ie U MHUHHMYM [g.

mine=arctg(minsg)=arctg(minf y=arcrg5. OtBer: arctg5.
3
6) f(x) :4%—12;8 +40x—7.

f(x)=4x-24x+40 nocruraer MUHHMMYMa B TOYKE 7[; :%4 =3 (T.K. 9T0 mapabosna).
£(3)=36-72+40=4. Toria MUHUMAITbHBII yron — arctgd. OTBeT: arctg4.

4.1. C11.

a) X(£)=34+41+2. v(i)=x(1)=61+4; 61+4=161=2.

Iyt S=x(2)-x(0)=12+8+2-2=20. OtBeT: 20.

6) X()=4r+Tt+1. v(t)=x/(1)=81+7. 8t+7=151=1.

Iyt S= x(1)-x(0)=4+7+1-1=11. OtBer: 11.

4.1. C12. a) y=(x—1,5)*+1,75 y'=2(x—1,5)

VYpaBHeHHUE KacaTeabHOM B TOUKE C a0CLUCCOM

x=2, y=flxo) ' (x0)(x—x0)=x
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2 512 2

2 2 3
Torma S = [(x* —3x+4)dx— [ xdx = %
0 0

2

2
‘ 2 X

+4x|)

0 0

=§—6+8—2:§;
3 3

6) y=(x2,5)*+2,75=x"~5x+9
Y'=2x-5
VYpaBHeHHe KacaTeIbHON B TOUKE ¢ aOCIUCCOi
x=3, y=flxo) /' (xo) (x—x0)=x
3

3 3
Torma S = [(x* —5x+9)dx — | xdx = %
0 0

3 3

3 2

2
X
iy

S5x

0 0 0

—9-B 57 2 9.
2 2
Yposens D.
(x-1°,x>0
—(x+17,x<0’

YpaBHeHHE KacaTenbHOH B TOUKe ¢ abcuuccoit 1,5

A Gos-sp= 02 x-3 | =221

4.1. DO1. a) y=(|x|-1)’, MOxHO cuuTaTh, 4TO —{

rae y'=3 (x—l)z.
KacarenbHas nepecekaet rpadux B Touke ¢ abcruccoii 0.

4
KacatenpHas mepecekaet oCh X B TOUKE (5’ Oj a gynxmus (1, 0).

3

3 4

3 ] 4

Torma S :T(x—l):’dx—T(éx—ljdx+_[(x—l)3 dx—}[éx—ljdx=
1 i\ 4 0 o\ 4

3

3 3 1
2 2 412 2 3
:jz(x—l)3dx—f(§x—ljdx:x» —§x22+x‘5:
0 o\ 4 41, 8 |y 0
R Y Ve
64 4 32 2 64~
-2y, x>0
6) y=(jx|-2)*, MoxHo cunrars, uto y = (x=2),
—(x+2),x<0

pu x20, '=3(x-2)".

YpaBHeHHE KacaTeIbHOM B TOUKE C X=3
y=1+3(x-3)=3x-7

Kacarenpnas nepecexaet rpadux B Touke ¢ aberccoii 0.

AHAJIOTHMYHO ) HOJIyYHM, 4TO

4!

S:f(x—2)3dx—f(3x—4)dxzi
0 0 4

3x*

3
+7x\3=1—4—§+21=17—§:§.
o 4 2 4 4

0

-2
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4.1. D02. a) f(x)=(5x-7).
f(x)=10(5x-7).

(5x-7)’

Ieproobpasuas y(x)=[ f(x) = +C . 13BecTHO, uTO

(1) (1) C(15-x)
f (gj_y(gj,o C. To ectb, y(x)= 5

3
TpupasusieM f'(xX) 1 y(x): (5x-7)°

7
x=—

5
<
15047
5

x=!
P 5
(5x-7)" =150

~7+4/150
' 5

. Orto a6CL[I/ICCI>I BCEX TPEX TOUYECK IMMEPECCUCHUA.

7-~150

5

>

OtBeT

6) f(x)=(2x-5)".
f(x)=4(2x-5).

3

2x-=5
TepBooGpazuast y = [ f(x) = u+€ . 3HaeM, 4To y(gj =f [gj & C=0.
(2x-5y . .
y= e Haiinem Bce TOYKH MepecedeHust
3 2
2x-=5 —
(2x=5) =4(2x-5) & (2x-5) [Zx Sj ~4|=0s
6 6
=2 |3
= 2 = 2 . OT0 abcIMCChl BCEX TPEX TOUYEK IEePECeUEHHUS.
> 426 +5
(2x=5) =24 |x=
2
5+246  5-246
OTBeT: 3 .

4.1. D03. a) f(x)=x’+16x+67.
3
Iepsoo6pasuas y(x) = | f(x) = x?+ 8x* +67x+C.

f(x) He nmeer HyIel, 3HAUNUT y(X) — IKCTPEMyMOB. To ecTh MaKCHMyM M MHHU-
MYM JIOCTHUTAETCs Ha KOHIIAX OTpe3Ka.

Voin =y(—8):—5—§4+C:—243 c:170§;

Ymax :y(_s):_%"‘25‘8—67'54»170%:—6 .

Otsert: —6.
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6) f(x)=x*+10x+28.
3
IepBoobpasuas y(x) = | f(x) = x?+ 5x%+28x+C.

f(x) He uMeeT Hynell = MakCHMyM M MHHUMYM Y(X) JOCTHTaeTcs Ha KOHIAX
OTpes3Ka.

Vimin :J’(—5):—%+125—140+C:—15: c:%;

Ymax :y(_z):_§+20—56+g:3 .
3 3

OtBer: 3.

4.1. D04.

a) YcroBue 3a1a4n NepenuchIBaeTces B BUIE y=15x.
Toraa 15x=25x-15x+9=f(x);

3
25x%-30x+9=0<> x = 3 TOUKA, yIOBJIETBOPSIOIIAs YCIOBHIO.

f(x)=50x-15. YpaBHeHHe KacaTeNbHOI B TOUKE X :g :

Bl ) o)

Hckomoe ypaBaenue y=15x. OtBet: y = 15x.
y= f(x) =49x* —14x+4 )

0) YcioBue 3anmuiieM B BUIE
y=14x

14x=49x>-14x+4<> x = % . F(x)=98x-14;

o 2
YpaBHEHUE KAaCaTEJIbHOU B TOUKE Xx = ; .

31 (B3 e e

Hcxomoe ypaBHeHHe y=14x.
OtBert: y = 14x.
4.1. DOS.
a) f(x)=x>-9x+2.
Ilo ycnmoBuio, TpeyroJiibHUKH PaBHOOEIPEHHBIE, 3HAUYUT, YTIOBOH KO3((PHUIHEHT
KkacareiabHoM 1 i —1.
f(x)=2x-9. Iycts f(x)=1 = x=5. KacatenpHas y+18=x-5 = y=x-23.

23 529
[Inomane TpeyroapHuka - = EN ;
Kacarenpnas y+18=-x+4=y==x-14.

2

[Inomane TpeyroapHuka > =98.

[Iycts f(x)=-1 = x=4.

Ortser: 98 unn % .
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6) f(x)=x>+5x-1. f(x)=2x+5; Iycts f(x)=1 = x=-2.
2
Kacarenpnas y+7=x+2 =y=x-5. [lnomazap TpeyroisHuKa 57 = ? .

Iycts f(x)=-1 = x=-3. KacarensHas y+7=-x-3=y=-x-10.
2
[Inomanp TpeyroipHIKa % =50. OtBert: ? i 50.

4.1. D06.
3
a) f(x) :%+x2 +4x-3.
f (X)=x*+2x+4 — TaHreHc yIja HaKJIOHa.

Munnmym f(x) B Touke —23 =—1; f(-1)=3.
a

Vpasuenue kacarenbuoit y-f(-1)=3(x+1)= y =3x+ 2% s f(=)= —6% .

OtBeT: y = 3x—? .

3
0) f(x)= x? —3x? +11x+1. f(x)=x*-6x+11 — Tanrenc yria HaKIoHa.

b
Munumym f (x) (a cnenoBaTenbHO, U YINIa HAKJIOHA) B TOUKE v 3;
a

f(3)=2. Vpasuenue kacarenbroii: y-f(3)=2(x-3); f(3)=16.
Ortset: y=2x+10.
4.1. DO7.
a) f(x)=x’+5x+1.

X 5x?
IlepBoobpazuast: y,(x)=[/f(x)= 3 + - +x+C;

y=x+2 — KacartenpHas, yriaoBoi ko3¢ dumuenr 1.
3uaunt, f(X)=1, rae X, — TOuKa KacaHusl; X, +5x, = 0 = X¢=0 um x¢=-5;
TIpu xy=0 y;(0)=y(0) < C=2.

Ipu x¢=-5 y,(-5)=y(-5) & —%E+%‘5—5+C =85 C= 22% .

3 2 3 2

OTtBeT: x—+%+x+2; —+5i+x+22§ .

6) f(x)=x>-5x+5.

3 2
IepsoobGpasuas: y(x)=[f(x)= % 7%+ 5x+C;
y=5x-3 — KacaTenbHasi, yIJI0BOW KO3 GHUIUEHT 5.
3HauuT, f(X()=5, rae xo — To4YKa KaCaHus;
xg —5x, = 0 < Xo=0 mm X¢=5.

TIpu x,=0 y,(0)=y(0) < C=-3.
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Ipu x¢=5 y1(5)=y(5) < %—%+25+C:22; C:17§

3 2 3 2
Sx

OrtBerT: x——si+5x—3 ; x———+5x+17§ .

3 2 3 2 6
4.1. D08. a) f(x)=-5-2x.
F(x)= j' f(x)==5x-x>+C; -5x-x2 + C > 3 MOXeT BBIIONHATHCS TOJIBKO npu
OJHOM 3HAYCHHH X €CIIH TUCKPUMHHAHT ypaBHEHHs X +5x+(3-C)=0 Hynepoit.
D=25-12+4C=0=C= —g . OtBer: F(x)=-x2-5x-$ )
0) f(x) = 4-x.

2 2

Fx)=[/f(x)= 4)#% +C; 4x—% +C>7— Tpu OTHOM 3HAYCHUH X.

x? o
JluckpuMuHaHT ey —4x+7—C noKeH OBITh HYJICBOM.

2
D_ 4—z+£ =0= C=-1. OrBet: F(x)= 4x-2 1.
4 2 2 2
4.1. D09. a) f(x)=x>-8x+9.
f(x)=3x%-8 YpaBHEHHE KacaTeNBHON B TOUKE 2:
y-f2)=f(2)(x-2); f(2)=1; £(2)=4;
y-1=4x-8 < y=4x-7.
Haiinem oOmue Touku: x3—8x+9:4x-7; x>-12x+1 6=0;
(x-2)(x*+2x-8)=0 < x=2; x=-4; x=2.
Touka x=-4 He SBISETCS TOUKOI KACAHHS, TaK KaK f(-4)#4 — yrioBoii Koa(du-
mueHt. OtBert: (2; 1); (—4; —23), He SABIAIOTCSL.
6) f(x)=x>+5x+6.
f(x)=3x>+5. Vpapuenne kacaTensHON B TouKe 1:
y-f(1)=F(1)(x-1); f(1)=12; £(1)=8; y=8x+4.
Haiiziem o6uiue Toukm: X +5x-+6=8x+4
x>-3x+2=0; (x-1)(x*+x-2)=0; (x-1)*(x+2)=0 = x=1, x=-2.
Touka Xx=-2 He SBISETCS TOYKON KACAHUS, T.K. (-2) #8.
Otsert: (1; 12) ; (-2; —12); He sBustOTCS.
4.1.D10. a) f(x)= x"-6x’+3.

=2. f(-2)=12.

f(x)=-3x-12x — JOCTHraeT MaKCUMyMa TIPH X = — 2b
a

VpaBuenue kacarenboi: y- f(-2)=12(x+2); f(-2)=-13;

y=12x+11 — uckomoe ypaBHenue. OtBet: 12x + 11.

6) f(x)= x*+3x’-5. f(x)=-3x*+6X — HOCTHraeT MAKCHMyMa IpH X = —% =1.
f(1)=-3 f(1)=3; YpaBHeHHe KacaTenbHON y+3=3(x-1)

y=3x-6 — nckomoe ypaBHenue. OtBeT: 3x — 0.

4.1. D11.

a) f(x)= gxz -26.
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IepBoobpasunas F(x)=[ f(x)= gx3 —-26x+C.
Ilo ycnoButo, y rpaduka F(x) pOBHO 2 TOUKH HEPECEUCHUS C y=X.
x= gf -26x+C @%f —27x+C =0 .06035a4nM g(X) =—gx3 +27x=C.

Yt00b!I OBbLIO 2 pelieHusi, He0OXOANMO, YTOOBI OJJHO U3 HUX OBLIO HyJeM g'(X);
4
g(x)= _gxz +27.

—§x2+27:0; x, :%, X, :—% .Cy=g(x))=81; C, = g(x) =-81.

Oreer: gx3—26x—81; gx3—26x+81.

3
0) f(x) :%xz —11. HepBoobpaznas F(x)=[ f(x) :%—1 Ix+C.

VY rpaduka F(x) poBHO 2 TOYKH NIEPECEUCHUS C Y=X.
3 .3
x= %—1 Ix+C ; obo3Haunm g(x) =%+12x =C . Heobxoaumo, utoOsl 1 u3

pereHuit Ob1I0 HyJeM g'(X);
g'(x) :—%xz +12: —%xz +12=0;x;=4,x,=-4.

3 3

C, =g(x1) =32; C, = g(x) =-32. OtBeT: F(x) =%—11x+32; %—11x—32 .

4.1. D12. a) f(x)=(x+1)(x-4)°.
F(x) — mepBooOpa3znast. F(x) — muorounen 7-i crenenu. Ero kopeHs x=4 sABis-
eTcs KOPHEM KpaTHOCTH 5 mist ero mpousBonHo# f(x). CrnemoBarensHO, 3TO KO-
peHb KpaTHOCTH He Hinke 6 Juist camoii F(x). To ects F(x) nmeet Bux
F(x)=b(x-4)(x-a).
Haitnem F'(x)=b(x-4)*+6b(x-4)(x-a)=(x-4)’-b-(x-4+6x-6a)=
=(x-4)’(7bx-b(6a+4)).

11

CpasnuBast ¢ f(x), moiyuaem, 4to b :% ,a= y $

A . 11
a— Hy1b F(X), eIMHCTBEHHBIN, OTJINYHbIH OT 4. OTBeT: i

0) f(x)=(x-2)(x-3)7. F(x) — mHOrounen 9-it crenenu. Ero xopens 3 umeer kpat-
HOCTH He Hike 8, T.e. F(x)=b(x-3)%(x-a).
F/(x)=b(x-3)%+8b(x-3)"(x-a)=(x-3) "b(x-3+8x-8a)=(x-3)"(9bx-b(8a+3)).

Otkyna, b= é , a= % — uynb F. [lpyrux nynei Her. OTBet: % .

§ 2. PantmonasibHble pyHKIUH
YpoBenn A.
4.2. A01. a) x=1,x=e, y= 4
3x
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e

S=Tidx=ilnx
13X 3

4.
N

5
0) x=1,x=e, y=—
) y=5

s =

S=fidx:§lnx zé.
12x 2

4.2.A02.
5
a) f(¥)=-—

X

1

5
/ —
S ® el
VpaBHenue kacatensuoit: y-f(-4)=f(-4)(x+4); f'(-4) = % .

OtBeT: y = ix+f .
64 8

6) f(x)= % .

f(x)= —;iz . YpasHenwue kacatenbHoit: y=F(2)(x-2)+f(2);
X

_2 gy 1
f@Q=55 1=

OrtBet: y = —1x+ﬂ.
5 5

4.2. A03.2) f(x) :3%.
X

4

/ -
S = e

YpaBHenue KacaTensuoit: y=F(2)(x-2)+f(2); f(2)= % ; Q)= —é .
1 1

OTBeT: y=——x+—.
TBET: y A%

6) /(x) :—4—;.

6
/

X)=—s=—+.
S 45 2x°

VYpaBHeHue KacaTenbHON y=f (-3)(x+3)*+(-3); f(-3)= —é ;

l(e3y=—L
S =1

OtBet: y = —ix—l .
18 4
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Soxtyaxdv2x? —2x-1

4.2.A04.2) f(x)="2

x2
f(x)=x37x2+2x+2fg—i2;
X x
22 2.2
f(x)=3x"-2x+2+ =5+
x° x
f'(73)=3-9+6+2+2—i=&.0TB6T1&.
9 27 27 27
3x° +xt —4x® —3x +4x-1
0) f(x)= = .
/ x2(15x4+4x3—12x2—6x+4)—2x(3x5+x4—4x3—3x2+4x—1)
S (x)= ; =
X
0%+’ —dxt -4 +2x x4+ 2x - 4w —4x 42
x! X ’
(-1 _DOH24444%2 5 Orger: -3,

-1
4.2. A05.2) f(x)= 6x—é .
X
Iepeoobpasnas F(x)=[ f(x) =3x>=5Inx+C;
F(1)=3+C=-2=C=-5. OtBer: F(x)=3x>-5Inx-5.
0) f(x)=2x +l . HepBooGpazuas F(x)=[f(x)=x+Inx+C;
X

F(1)=1+C=-5=C=-6. Otger: F(x)=x’+Inx-6.
x+7x*+6 1 7 2

4.2. A06. a )="r-—" "= 4+ 4+ =
) S 3x* X 3% X
1 7 2
F(x)= X)=—————"_4C;
& If( ) 6x* 3x 3%
B -8 T2 ol Be o190
6 6 3 3 6 3
1 7 2 16 1 7 2 16
F(x)=———-—-—+—.01BeT: F(x)=——F5————+—.
il 6x> 3x 3x° 3 @) 6x* 3x 3x° 3
dx+572+1 4 1 1
6 X)=——=—"4+—+—,
) S 5xt 58 X2 5xt
2 1 1
Fx)={fx)=———5-—- +C;
@ =]/ s x 15
F(]):lj_g_l_i_,_czl:C:&‘
15 5 15 15 15
2 1 1

29
OtBeT: F(x)=—"7F5——— +— . YpoBeHb B.
(x) s x 150 15 P
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4.2.B01.a) f(x)=

1
Ha IMPOMEKYTKE | ——,+0 |.
2x+1 POMERY ( 2 j

3
2x+1

F(x)=] dxz%ln[x+%j+€

T.X. F(0)=7, TO éln(lj+ c=17
2 \2

T.e. C= 7—§lnl
2 2

Orcroga F(x) = éln x+l —élnl+ 7= iln(2x+l)+ 7
2 2) 2 2 2
Ha oGnactu onpeznencHus GyHKIMU ONpeneneHa u IepBoodpasHasl.

6) f(x)=—2

3x+

n Ha IPOMEKYTKE (—%,‘ij
F(x):j'izgln x+1 +C
3x+1 3 3

1.K. F(0)=6, TO gln1+C =6
3 3
2.1
Orcrona C:6—§ln§ , TOTIa

2
F(x)= gln(3x+1)+6 , OYEBUJIHO, Ha 00MacTH ompenencHus QYHKIUH MEPBO0O-

pasHas TOXXE OIpeCaciICHa.

T+2x .7,
X

42.B02.2) f(x)=

F(x)=2x+T7lhx+C ;

F(8)=16+21In2+C=15=C=1-211n2;

F(11)=22+7In1 1-1-7In8=21+ 7ln1—81 . Otser: 21 + 71nl—81 .
3+8x

0) f(x)= g

X
F(x)=8x+3Inx+C ; F(4)=32+6In2+C=7=C=-25-6In2;

F(7)=56+3In7-25-31n4=31+ 3ln% . Otger: 31 + 3ln% .

2
42B03.2) f(x)= %
X
F(x):7x—ﬂ+C;
X

F(0,25)=1,75-16+C=17=C=31,25. OtBeT: F(x)= 7x—ﬁ+31,25 .
X
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=9-—.

2

6 = 2—2 2

X X

F(x):9x+g+C.
x

F(O,5)=9~0,5+% +C=5=5C=13 5. Otner: F(x)=9x + 2135 .
X

s

2
42.B04.2) fo)=2oo L -2
X X X

IlycTb Xg— TOUKa KacaHus = f/(xo) = —% :% =X=2.

X0
1

VpaBHeHue: y = i(x+2)+f(—2) 3 S(=2)=9 2

OtBeT: y =lx+9é .
477y

7x*+2 2 4
6) [()=—F5—=T+=. [[(W=-7.
X X X
Xo — TOYKa KacaHus = f/(xo) :_i :Lj X, =—4 -
‘ x 16
VpaBHeHue —i(x4r4)+f(—4)'f(—4)—71 OrBert: —ix+7§
P T : g TR
4.2. B05.
a) flx)= 125,12
X X
12
fl@)=-=.
X

Ipupasusiem f(x,) = —% =-3=x,=2, WM x=2.

X0
VYpaBuenuns: y=—3(x—2)+H(2)=>y=3x+19 u y=—3(x+2)+f(-2)=>y=3x-5.
OtBet: y =-3x—5.

6) () 222542

X
9
flx==.
X
9
2
Xo

Vpasuenns y=(x+3)+{(-3) = y=x+11 u y=(x-3)+{(3) = y=x-1.
OtmBeT:y=x+11;y=x-1.

4.2. B06.
a) f(x)=

IIpupaBusiem f/(xo) =— =1 = x¢y=3 wm Xy=3.

2
-1.

X
x-2
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(x—2)—x2 _

2
—4 4
Yo

' B 2x
10==C0

(x-2) (-2

Y] O S T). (T2 as. A T)_46.
VYpaBHenue: y = f (3](x 3j+f(3j, f (3]— 35; f(}]— 3

46

y= —35x+%+? =-35x+97 . OtBeT: y=35x+97.

2
X

0) f(x)= +3.
x-3
' :2x(x—3)—x27x2—6x=1_ 9
s x—3)2 (x—3)2 (X—3)2 .

= [9) 00 f(19): (19 - 50,
ypaBHeHI/le.y—f(3][x 3j+f(3j’f(3j 50

10
3

Otget: y =-80x + 303.
5x

X+

S5x* +5-10x" _

4.2.B07.a) f(x)=

fl=

f(—j = 36% D y= (—80)@—?}% = —80x+303 .

+2.
1

—5x% +5

(x2 +1)2

(x2 + 1)2 .

5
(YD ) (T L (_1}
VYpaBHeHue: y—f( 3J[x+3j+f( 3),][ 3)7 100 =3,6; f 3 =0,5.

OtBert: y=3,6x+1,7.

4x
0) f(x)= +3.
) f(x) 2
4x*+16-8x* -4x*+16
i) = T = T
(x2+4) (x2+4)

Otgert: y=0,72x+2,88.
4.2. B08.

a) f(x)zg—%+5x .

f/(x)=—12+%+5;
X X"

o3 o e

VYpaBHeHue: y = f/(—f

f(—1)=4-1-5=10; f(~1)=—4-2+5=1. Vpasuenne: y=—(x+1)-10; y=—x—11.

OtBer: y=—x—11.
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0) f(x):%+xi+4x,

2

i )__i_9+4 R(1)=11; £(1)=8.

2
YpaBHeHue: y—8(x—1)+1 1, T.e. y=8x+19.
Otset: —8x + 19.

42.B09.2) f(x)=" 3 L1 !

+5x=—5—-——+5x. X
3x? 2x S @)= Py

1y 4 .5 1 ., 1) 16 37
=212 | = |2 24722
f( 2] 372 6 f( 2) 3 3

37 1 1 37
VpaBuenne y=—| x+— |—-—. OTBeT: y=—x+6.
P 7 3( 2j 6 773

2 +3 1 1 1 1
6) f(== T 5x e e e Bk

(1 9 5 31, (1
—|=-l+=+==— — |=-3+27-5=19;
f( 3] 2 3 6 f[ 3]

YpaBHeHue: y:19[x+%j+%.OTBeTI y=19x+§.

2 p— p—
42.B10.2) f(x)= X =71 4 5 L
X X
)= 4+i2 5 f()= —8—5+% =-12,5; f/(-2)=4,25.
X
VYpaBuenue: y=4,25(x+2)-12,5; y=4,25x—4. OtBeT: y = 4,25x — 4.
2 p— —
6) fy=22 33 5 4 3
X X

f/(x):2+%; f(-3)=—10+1=—9 f/(—3)=2+%=2%.

VpaBHeHue: y=2§(x+3)—9,T.e. y=2%x—2.0TBeTZ y=2%x—2.

§ o
4281, RN G .5 &
X X

, 1 (1] 11 (1]
x)=4x+1+—; —|==+=+5-2=4; —|=2+1+4=7.
S () 7 A 517343 S 3
1 1 1
VYpaBHenue: y =7 X_E +4<:>y:7x+5,OTBeTZy=7X+E.

3 2 gy
6) f(x):3x +2x° —5x 3=3x2+2x—5—§.
X X

/ 1 2 (1
flx)=6x+2+= ,f[ j —+Z2-5-9=-13; f(fj:2+2+27:31.

%’ 33 3
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YpaBHeHue: y:31[x—§j—l3©y:31x—? . OtBeT: y=3lx77—30 .

4.2.B12.

a) x=e, y=3x, y= 3
x

3
Touxa nepeceyenuss y =3x u y =— ecTb pu x=1.
X

‘ e3¢ 3 5 39
22 2 7

2 1

2
dx = 3x —3Inx

Torma S = T3xdx—jé
1 11X

6) x=e, y=2x, y ==
X

2
Touka nepecevennss y =2x U y == umeer adcuucey 1.
X
P e . .
Torma S =j’2xdx—_[fdx=x2‘] —2111)6‘1 =e?-1-2=¢"-3.
| 1 X

Yposens C.

4.2.C01.2) f(x)= —%—1 .
X

f(x)= % .V npsmoit y = éx YTI0BO#t KO HIHEHT é .

1 24 1 1 1
Pemm [/ (x,)=—. S ===x,=6; f(6)=—-1= f/(6)=—;

9 x5 9 3 9

1 1 1
KacarempHas y=—(x—6)-1-=—x-2.

9 39
PaccrosiHue oT Hauana KOOpAMHAT A0 KacaTelbHOM HAaWIEM Kak BBICOTY Mpsi—
MOYTOJIBHOI'O TPEYTOJIbHUKA, BEPIIMHAMHE KOTOPOTO SIBIAIOTCA HA4aJl0 KOOPAUHAT
Y TOYKH IIepeceyeHus KacaTelbHOH ¢ ocsiMu KoopauHat. Ecin a, b — katersl, ¢ —

THIIOTEHY3a, TO BbIcoTa: d = b . Touku nepeceuenust: (0; —2) u (18; 0).
C

g 28 18
NCSIRTON
OTtBeT:

18
N
8
0) f(x)=—+3.
x
y 16 L1 . 1
S (x)=-— VY npsmoii Zx YTII0BOH KO3 dunneHT 7
x

Pemnm £ (x,) = % = —g = % = x, =4 ; [-4)=3.5; f/(-u)=0,25.
X
Kacarenpras y=0,25(x+4)+3,5=0,25x+4,5.

245



o 9
Touku nepecedeHus KacaTelnbHON ¢ OCAMH KOOPIMHAT: (O; Ej u (—18; 0). Pac-

9
S8 g 18
CTOSIHUE 10 Ha4ajla KOOpAWHAaT: d= 27 =—. OTBCTI =
81 ., 17 J17
—+18
4
4.2.C02.
8) f(x)=—0——1
9x% +1 ’
4-18x T2x
== = o
(9x2 +1) (9x2 +1)

72
1 (_N\_.3
i =1, —— |=4+—==6.
)
Kacarenbnas y(x):6(x+%)+l:6x+3-
4
Pewmmm f(x)=y(x) & ——-1=6x+3;
9x” +1

(O 3) 9350 127 h6re

0;
9x% +1 9x% +1

54x3+36x°+6x=0 < x(9x*+6x+1)=0 < x=0; x = —% ;
1
A0)=3 f[—fj =1.
3
1
Ortger: (0; 3); [_5; IJ .
6-8x 48x

___ 6 v & 4 )
O =gyt S (4 41 (4 41)

e

y(x)= —6(x + %) —1=-6x—-5 — ypaBHEHHUE KacaTeJIbHOM.

Pemmmy £(x) = y(x):1-—— = —6x5 ;
4x° +1

4x” +1+24x° +20x% +6x+4-5
4x* +1
24x3+24x*+6x=0 < x(2x+1)*=0.

0;
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Otcrona, x=0, x = —% ; f(0)=-5; f[—%j =-2. Ortser: (0; -5), [—%; —2] .

42.C03.2) f(x)=—1+3.
X
710 == 5 F=1 =2

2
X

2

VYpasuenune npsamoit: y(x)=x—1+2=x+1. Paccrossare oT Hagana KoopauHaT B3

2
OtBeT: — .

0) f(x):—%—3 .
4
2

X

f(x) == 5 £1(1)=4; f(1)=7.

VYpasuenue npsiMoi: y(x)=4(x—1)-7=4x—11. Paccrostare oT HayaIa KOOPIMHAT: AL .

V7

OtBer: A .

V17
42.C04.2) f(x)=-1.

X
P S S B TP G N
)= xz,f[3j 9,f[ 3] 3,

VYpaBHenue npsiMoi: y = -9 (x +%j—3 =-9x -6 . [Ipsimas nepecekaeT ocu B TOU-

kax (0; —6) u (—%; 0) . [Inomanp TpeyroipHuKa: %6% =2.
Ortser: 2.

1
0) f(x)=——.

X

-5
=— = [=-3; =9 .

f'(x) = S ( S 5
VpaBHeHue npsaMoit y = 9(x—%j+3 =9x-6. [Ipsamas nepecexaeT ocu B TOUKaX

2 1 2
0;-6)m (5, Oj . [Inomanp TpeyroipHuKa 565 =2. Otser: 2.

4.2.C05.2) f(x)=—— , SAxVHF(x)+17=0, x < (0, +20).
X

Haiinem mepBooGpasnyto, F(x)= j[—%) dx = 3 +C, tx. F(1)=0, %+ C=0 T0
X X
Cc=5
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T.e. F(x)= é—5 .
X

IloncraBBuM B ypaBHEHHE, HOITYyIHM
25 20

-—+—=20+17=0, 3x*-20x+25=0, Torma x,=5, X, = 3 ;
X X 3
0) f(x)= % , x € (-0, 0), 6f(x)-5F(x)-26=0
X
F(x)= j’(—%jdx = é+C
X X

6 6
F(x)=[—=dx=-—+C, 1k F(-1)=0, T0

X X

6+C=0T1.e. C=61u F(x)= —9—6
X

IToncTaBBUM B ypaBHEHUE, MOTYYUM

36,30 130-26=0, 4x*+30x+36=0
X X

3
HWrak, x;=6, x, = -5

x-2

x=3

4.2.C06. a) f(x)zi—:; g(x) =

. x-3 x-2 x—3Y
Haiinem Touku nepeceueHus: = = =1 <

—3=x-2 .
SR N <Sx=250

x=3=2-x; x#2; x#3

x=2-(x-3 1
flog=2220d 1
(x-2) (x=2)

'(2,5)=4; f(2,5)=1.
VYpasuenne kacarenbHoU: y=4(x—2,5)—1. OtBeT: y=4x—11.

6) f(9=23;

x+5 .
g(x)= pw £ Haiinem Touku nepecedeHus:
X+

x+3=x+5

2
il &9~ =l L+3:—x—5 Sx=—4;
x+5 x+3 x+5

x#-3;, x#-5
x+5-(x+3) 2
(x+5°  (x+5)
YpaBHeHnue kacatenbHoi y=2(x+4)-1. OTBeT: y=2x+7.
x*-28

)= £/(-4)=2; f(-4)=1.

4.2.C07.a) f(x)= ; y=—OX.

y x*—28 7x* =28
Haiinem Toukn nepeceuenus =—6x & 0 Sx=12.
X X #

248



2t —x?+28  x?+28 28
flx)= 3 ===+,
X X X

Jns Toukn x=2: f'(2)=1+7=8; f2)—12.
YpaBHeHUe KacaTenbHOM: y = 8(x —2) — 12; y = 8x — 28.
Junst toukn x=—2: {'(-2) = 8§; f(-2) = 12.
YpaBHeHue KacaTenbHOM: y = 8(x +2) + 12; y = 8x + 28.
OtBet: y = 8x — 28; y = 8x + 28.

2
6) f =B By

X

X

2 2
—-48 3x” =48
Haiinem Touku nepecedeHust ol =2x & { x 0 X =14;

=12
X

st Toukn x=4: f'(4)=4; f(4)=8.

YpaBHeHne KacaTenbHOM: y=4(x—4)-8. y=4x-24.

Jlnis rouku x=4: {'(—4)=4; {(-4)=8.

YpaBHeHne kacaTenbHOM: y=4(x+4)+8 y=4x+24. OtBeT: 4x + 24; 4x — 24.

4.2.C08.
x® —16x*

8) S = X =5x+105

IlepBooOpa3nas Bo3pacraer Tam, TA€ €€ IPOU3BOAHAS — TO €CTh f(X) IOJI0XKN-
TeINbHA, yOBIBAET — TaM I'Ie OTPHIATEIIbHA.

x® —16x* _ x4(x2—16)
x*=5x+105 x*—5x+105
Hccnenyem 3uax x*(x’—16)=x*(x—4)(x+4). [IpEMEHIM METOJ HHTEPBAIIOB:

. 3HaMeHaTelNb HOJIOXKUTENIEH, T.K. ero D<0.

+ +
4 0 4 x
OTBeT: IepBo0Opa3Has Bo3pacTaeT Ha (—oo; —4] u Ha [4; +o0), yObIBaeT Ha [—4; 4].
6) f(x)= X025
X +2x+498

ITycte F(x) — mepBooOpasHas, f(x) — npoussoanas F(x). Mccaenyem mpome-
JKYTKHU €€ 3HaKOIIOCTOSHCTBA. 3HAMEHaTelb MONIoXKUTeNeH, T.K. ero D<0. Hccne-
IIyeM YHCITHTENb x6725x4=x4(x75)(x+5)

+ +
5 >

X

-5 0 5
OtBert: F(x) Bo3pacraer Ha (—o0; —5] u [5; +o0), yObIBaeT Ha [-5; 5].

4.2.C09.

2) f(x):3x +7 7

=3x+—.
x x
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IepBoobpasuas F(x)=[ f(x)= %xz +7Inx+C;

F(x)=F(5)©%x2+7lnx+C=7—25+71n5+C; %xz =—7lnx+§+7ln5.

OueBnaHO, 9T0 X=5 — KOpeHb. [pyrux HeT, T.K. ClieBa BO3pacTaroluas Ipu
x€(0; +o0) dpyHkuus, a cipasa yobiBaromias. OTBet: X = 5.
Lo 5x+4 4
0) f(x)= =5x+—.
X X

TepBoobpasuas: F(x)=[f(x)= %xz +41Inx mpu xe(0; +o0);

F(x)=F(2)©§x2+4lnx+C=2—20+41n2+C.

OueBHAHO, YTO X=2 — KOpEHb. [Ipyrux HeT, T.K. B yPaBHEHHUH CJIeBa CTOUT BO3-
pacraromas rnpu x €(0; +oo0) GyHKIHUs, a cipaBa KOHCTAHTA.

OtBer: X = 5.

4.2.C10.

@fm:%?

16 /

£ =28 128 £(2)=4.
X

YpaBHeHue KacaTenbHOM y=4(x+2)+8=4x+16. Dta mpsimas mepecekaeT ocH B
touxax (0; 16) u (—4; 0). Paccrosmue Mexay HuMu: S =16+256 = 4/17 .
Otser: 4/17 .

@fmzé.

Fw=5
X

f(—1)=6; f'(~1)=6. YpaBHeHne KacaTempHOH y=6(x+1)+6=6x+12. Dra mpsmMas
mepecekaetr ocu B Toukax (0; 12) m (=2; 0). PaccrosHme Mexnay HUMH

S =+/4+144 = 2./37 . Ozser: 24/37 .

4.2.Cll.a) y= —g, y = iz — obmrast Touka (—2; 1).
x

s

it o e 2] -

-2

=4+i—(2+1):1,25 . Otger: 1,25;

OtBer: 2 .
9




4.2.C12.

a) f(x)= 3)«7—i .
x

Fw=3e f(—%}lz; f(—%j:—2+6:4.

I
o 2
VYpaBHeHHE KacaTeIbHOU: y =12 x+§ +4=12x+12. Ota npsmas mepecekaer
1
ocu B T. (0; 12) u (—1;0). ILmomiags nCKOMOTo TpeyrobHUKa: S = 5~12~1 =6.

OtBer: 6.

6) f(x):4x—3. f’(x):4+£; f/(%jzn; f(%):2—4:—2.

X x2

1
VpaBHeHue KacaTenbHON y = 12(x—5j— 2=12x-8. Dta mpsMas TepeceKaeT

ocu B T. (0; —8) u (%, Oj . [Inomane uckomMoro TpeyrojabHuKa: S = ~8% :g .

N | =

OTtBeT: 8 .
3

Yposens D.
4.2.DO1.

5 5 5(x* +81)
R T T8 ¢
81 x* +81

4 1.4 2 e 2
Haiizem y/(x)ZIOx 15x6 1215x _ S5x 41215 '
X X

/ 14
Vckombie abcupcchl — Te, IPOU3BOAHAS Y '(X) B KOTOPBIX paBHA s

-5x*-1215 14

R ET
14 v se_11s-0
135 5
x#0
2 5 ) 1215 )
D=23" x =135; x; :77< 0, yero ObITh He MOXeT. Mtak x*=135. 3Hauur,

x=4/135= 3«/E U X= —3\/E — HMCKOMBIE a0CIIUCCHL.

OrtBerT: 3\/E s —3\/E .
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5) 9 9  9x’+576

64 64x F

e T e
x4 o

X

4 g7 4 2 9.2
Haizem /(x) = 18x 17x6 1728x _ 9x 41728 )
X X

17
VIckoMble aBGCIHCCH — Te, TPOM3BOAHAS Y '(X) B KOTOPHIX paBHA ———

216
2 17 4 2
9x2-1728 17 |——x*-9x*-1728=0
——=-7—-;1216 ;
x 216
x#0
D=25% x =276; x =716;116 <0.

Urak, x*=216, 3Ha4uT X = 636 u x=-616 — HCKOMBIE AGCIUCCHL.
OrtBer: 6\/6 ; —6\/6.

4.2.D02. 2) f(x):-éi.
X

f(x)= 6—12 . TTycTh X, — TouKa KacaHus.
X
VpaBHeHue KacaTenbHoi: y=f"(xo)(x—xo)H(xo);

1 11 x 1
yE X =

1 1 1 1 1
KacarenbHast IpoXoauT uepes _Z; 5] 3HAYNT — =

2 24 3x,

24x; X %0

12x2 +8x, +1 =0©{12x§+8x0+1—0’
2 D
Pemraem 12x5° + 8x + 1 =0; 2:16712:4;

412 1 1
Xy = B ,XOZ—E nim x0=—g.

VYpaBHEHUS KacaTeNbHbIX: ) = %x +§ u y=6x+2.

OrtBert: y=§x+§;y:6x+2.

2
0) f(x):§~
Jon_ 2
f(x)= PR

TlycTh X — TOYKa KacaHusl.
VpaBHeH#e KacatenbHOiT: y=F"(xo)(x—Xo)H(Xo);
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2x 2 2 2
P +

I Tl T n A

Kacarembnas npoxonur uepes (1; 0,5); 0,5=-——+—&

2 4 1,550 —4x,+2=0
Xo 3%y '

X, #0
2 D 2
Pemaem 1,5x5 —4x,+2=0; Zz4f3zlz>x0:2 WIH xo:g'

1 2 3
YpaBHEHHUS KacaTeNlbHBIX: y = —gx+5 uy= _5x+ 2.
12 3
OTBET: y=——x+=—; y=——x+2.
SN

¥ —11x+28  (x—4)(x-7)

2 2
X X

4.2.D03.a) f(x)=

IIpm x<4 f(x)=0, 3naunt F(x) Bo3pacraer.

IIpu xe[4; 7] f(x)<0, 3nauut F(x) yOpiBaeT

IIpu x€[7; +0) f(x)>0, 3naunT F(x)BO3pacraer.

HWcxons u3 sToro, 3akmodaeM, 9To Ha oTpeske [3; 7] Haunbonbimee 3HaueHue F(x)
IIOCTHTAET B X=4.

F(x)=[f(x) :j(lfﬂ+2—§jdx =x7111nx7§+c.
X X X
ssectHo, uto F(4)=1=4-111n4-7+C=1=C=4+11In4.

Otser: F(x):x—lllnx—§+4+llln4.
X

2_10x+24 (x—4)(x-6 10 24
6) f(x)=2 xzx _( )E ):1——+—2.

X X X

Tpun x<4 f(x)=0, 3naunt F(x) Bo3pacraer.

Ipu xe[4; 6] f(x)<0, 3Haunt F(x) yObIBaer.

Ipu x€[6; +o0) f(x)>0, 3HaunT F(X) Bo3pacraer.

Hcxoms n3 3Toro, 3akiovaeM, 4To Ha otpeske [1; 6] naubonbiuee 3Hauenue F(x)
JoCTHTaeT B Xx=4.

F(x)=[f(x)= x—lOlnx—%+C R

x
NsBectHO, uT0 F(4)=2=4-10In4—6+C=2 C=10In4.
OtBet: F(x)= x—lOlnx—§+101n4 .

X

4.2.D04.2) f(x)=

5x-3
X—

=5 21. flx)=-

2 2
T (r=1)"
IlycTb Xg — TOUKa KacaHus.
VpaBHeHue KacaTembHOM: y=f"(x)(x—xX)H(x);
-2x 2x, 2

>+ > +5+ .
(%=1 (x-1) X1
Orta npsiMas mpoxoaut yepes (—3; 5);

y=
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s 6 2x, 2 .2x0+6+2x0—2_0©{4x0+4=0

+ +5+ ;
(% _1)2 (% _1)2 % -1 (xo _1)2

1
YpaBHEHUE KacaTenbHOR: y = _§_5+ 5-1= —%+ 3,5.

OtBeT: y = —§+3,5 .

6) f(x)= Al T fl(x)= % ; TIycTh X) — TOUKa KacaHus.
x+2 x+2 (x + 2)
VpaBHenue kacaTembHom: y=f"(x)(x—xo)Hi(x,);
_ Tx - 7x02+4_ 7 )
(x0+2) (x0+2) Xo+2
Orta npsiMasi IpoxoauT 4yepes (2; 4).
4o 14 - 7x, e 7. 14—7x0—7x§—14:0; —14x02 0 > x=0
(%+2)" (x%+2) Xo+2 (%+2) (x+2)
o 7 14 7
YpaBHeHHe KacaTesbHOM: y =—-x——+4—— . OTBeT: y=—x+—.
4 16 2 4 2
4 / —8x
4.2.D05.2) f(x)=—5—. f[(X)=—3.
x +7 (x2 + 7)

IlycTb Xo — TOYKa KacaHusl.
VpaBHeHHe KacaTenbHoi: y=f"(xo)(x—xXo)H(xo);

—8x, (x—x, ) +4x7 +28
=% (x=%) + 4% . [Ipsimast mpoxomut uepes (—5; 0). 3HauuT

2
(xg+7)
—8x, (—5—x,)+4x; +28
%0(570)H4% 28 10 40, +28=0;
(x§+7)
2 7
12x5 +10xy+7=0= x, = -1, xoz—g;

g 8(x+1)+4+28 x 5
IIpu xy==1 ypaBHEHUE KACATENBHOU: y = ———""——— = §+f y

64
i6(x+zj+4-£+28 56,340
Mpu x, =L o3\ 3/ 9 37 o9 27x 135
3 49 Y 12544 224 224"
5+ T8
9
x 5 27x 135
OTBeT: y=—+=H y=""+——
8 8 224 224
0) f(x)= 2 . f/(x)=i2. Ilycts Xy — TOYKa KacaHusl. YpaBHEHUE
x~ =11 (xz—ll)

KacaTenbHo: y=F"(Xo)(x—Xo)+H(Xo);
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—6xy (x—x )+ 3xg-33
y= 2 .
(xo -11)
Ipsimast mpoxoauT yepes Touky. (—1; 0);
—6x, (—4—x; ) +3x; =33
2 2 B
(xo -1 1)

{9x§+24x0—33—0_ {3x§+8xo—11—0 11

0;

s Xo=1 mmm xy =——.
xg #11 X2 =11 3
—6(x-1)+3-33 3 6
Mpuxe=l: y=————~2 — "=~ y——.
P X0 v 100 50" 25

2 e 112 33 o g 11,22
3) 3 _ 3) 3 _ 8l

HOpu xy=——: y= = =——x

3 121 2 22-22 22
81

Otgert: y=0,6x—0,24 u y = wat— .
4.2D06.

4x 4x 4x(16x* -81)

! f(X):4x+ 81 :4x+7324x ) 64’
81 16x> 81

16x> -81 81
X)=———= . IlepBoobOpasnas F(x)=x+—+C.
/) 16x2 16x2 pEOOLP ) 16x
81 +C; C:—i.
16-81 16

TloncraBum Touky (81; 81): 81=81+

OtBeT: F(x) :x+ﬂ—i .
16x 16

ir ih 7x(49x* =36 36
0) f&) = 36 252x ( )zl_

Tx+ Ix+—
_36 49x* —36
Tx

7x

IlepBooOpasnas: F(x)=x+ 36 +C.
49x

+C:>C:—i.

[MoacraBum Touky (36; 36): 36 =36+
s y( ) 49-36 49

Orger: F(x):x+£—i.
49x 49
4.2.D07. a) f(x):l—éz. f(x)=-
e

16
(x-2)

343x° 49x%

162
+

e
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IycTh Xg — TOUKa KacaHHs.
Torza f'(xo)=tgl35°;
2
16 e (%-2) =16©{x0 =6
(xO—Z) Xg #2 Xy =2
IIpu x¢=6, ypaBHeHne KacatenbHON y=—(x—6)+f(6)=(x—6)+4; y==x+10.
ITpu xy=2, ypaBHeHne KacatenbHON y=—(x—2)+{(-2)=x-2-4 y==x-6.
OtBer: y=—Xx+10; y=—x—6.
X 9 9
6) f)=-—. f(x)= 7 -
x—4 (x - 4)
IycTb X — TouKa Kacarus. Toraa f(x)=tg45°.
2 _
9 e (x,-4) —9@{%7;
(x0—4) X 24 Xy =1

ITpu x,=7 ypaBHeHue kacarenbuoil y=x—7+f(7)=x—7-3 y=x-10.
ITpu xo=1 ypaBHeHue kacarenpaol y=x—1+f(1)=x—1+3 y=x+2.
OtBer: y=x—10; y=x+2.

4.2.D08.

a) f(x)= Bl . )= —iz . YrmoBoit xodpduuueHt mnpsmoir y=4x paseH —4.
X X
Eci xo — TouKa Kacanus, o f'(xg)=—4.
5 V5

*7:*43X0:i7’
X) 2

Ipu x, = g YPaBHEHHE KacaTeNbHOM: 3 = _4[x_f] + f[\/zgj = 4x+45-

Touka kacanus [\/Zg’ 2\/5 ] .

IIpu x, = —g ypaBHEHHUE KacaTeabHOM: ) = —4[x+\/zgj+f[—\/fj =—4x—-4/5 .

Touka xacaHus [—%;— 2\/5] /

2 2
PaccrosiHue MeXIy TOUYKaMu KacaHus S = (ﬁ ) +(4\E ) =485 .
OtBet: y = —4x +4/5 ; y=—4x—4/5 ; §=+/85.
4 4
0) f(x):—; . f/(x)=—2 .

X
YrnoBoii k03 punueHT npsMoi y=5x paBeH 5.
Eciu X — TouKa Kacanus, To f'(xo)=5

4 2
+—.
Js

TZSDX:
X
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2 o
IIpn x, = T YPaBHEHUE KacaTeIbHOM:
5

y= 5[x—%)+f(%] = 5x—4/5 . Touxa kacanus (% 2\/5) .

2 .
IIpu x, = —T ypaBHEHHUE KacaTeabHOM:
5

y:S(x+%J+f(—%j:5x+4\/§, Touka xacaHus [—%; - 2\/§j

f16 2
Paccrosinue mexny Toukamu kacanus S = ?+16~5 =4 5

OTBCTIy=5X*4\/§ ;y=5x+4\/§; S:4\/§.
4.2.D09.
) 4 4
W) f=-=. f (==
x x

YpaBHeHHE KacaTenbHOH B TOUKE (Xo; f(X¢)): y=Ff ! (Xo)(x—X0)*+(X0);
CA(x-x) 4 4x-8x

2 2
X, X X

=)}

—8x, ) —4—8x, .
-— UMEET KOpeHb (—1): —1=———;

0 Xo

4x

Ilo ycnoButo ypaBHeHHE X =
X,
X —8x=4=0 _ [x =4+320
X =4-20"

4x-32-16V5  4x+4
Torma mpu x, =4++/20 = = -1.
P %o YT 3641685 3641645

Xy %0

x+1

+45
4x-32+16y/5  4dx+4
Mpu xy =4-20: y= = 2
= ’ T 360645 36=1645

Tlomyuum y =

x+1

9-45

1
OtBeT: YrioBbIe KO3 GUITHEHTH 92
+

-1.

TTomyuum y =

6) f(x) =§ S

X
YpaBHeHHE KacaTenbHOI B TOUKE (Xo; f(X¢)):
y=F(x0) (%) H(x0);
_2(x—x, +£ _ 2x+4x,

- 2 2
X Xo X,
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_ —2x+4x,

1
Ilo ycnoBuro, ypaBHEHHE _Ex = ————" HMEET KOpEHb 3.
X
0

2 —
_1:—6+4x0©{x0+4x0 6_0; gzm; X, =—2%4/10 .

xg X, #0
Hpu x, =—2+10 ; f(x,)=— 2 1
0 T a0 210-7
2 -1

Hpu x, =-2-10 ; f/(x,) =— = .
P %o T 144410 241047

-1

|
nu .
W10-7  2410+7

OTBeT: yIrioBbIe KO DHUITHEHTHI

4.2.D10.
2) f=2-3. )=
X X

IlycTb Xg — TOUKa KacaHus.

3(x—
Blo%), 35
Xo Yo

U3 ycnoBus 3aauul CIEQyeT, YTO yrIIOBOW KOG HUIMEHT KacaTeabHOU 6o 12,

Torna ypaBHeHHe KacaTenbHOU: y=f "(Xo)(x—Xo)H(Xo) ¥ =

mmbo L , 6o —12, m1bo _1 .
12 12

1 cayuait: f/(x,) = —% =12 — KopHeii Her;
0
N 1 .
2 ciyaait: f'(x,)=——5 =— — KOpHeii HeT;
xy 12

3 cayuait: f'(x))=-—=-12=x,=%0,5;

Xo
L 3 1
4 cnyuaii: f'(x) =-S5 =-—=x,=%6.
Xy 12

1 1
OtBeT: y=——x-2; y=—-x—-4;y=-12x+9; y=-12x — 15.
y D y ) y Yy

0) f(x)= L 2 . To ycnoBuro, yriaoBoit KO3(GQUIMEHT HCKOMBIX IPSIMBIX 100 9,
x
160 L, B0 -9, 6o — f(x)= _1

9 b 2 9 . x2 .

TycTs (Xo; f(Xo)) — Touka kacamms. 1 cayqait: f'(x,) = —% =9 — KOpHEH HET;
0
N 11 N
2 cnyvait: f(x))=-— = o KOpHEH HET;
0
7= >

3 cywait: f7(x,) = SN X, ==
Xo

W | =
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YpaBHEeHHs KacaTEeNbHBIX y =—9 [x —%) + f[%j =-9x+3+1=-9x+4;

i y:—9(x+%j+f(—%]=—9x—3—5:—9x—8;
_— 1 1
4 cnywaii: f'(x)=——=-—=x,=13;
0

1 111 1 1
=—(x=-3)+fB)=—=x+=-+=-2=——x-1=}
g 9( )+ /G 9 33 9 3

WU y=—é(x+3)+f(—3)=—fx ————— 2=——x-2—.

1 1 1 2
OtBeT: y=9x+4; y=9x—8; y=——x-1—; y=——x-2=.
Y Y R R R

4.2.D11.
2) () =2 fl) =t
X X

2
VYpaBHeHue kacaTenpHol B T. M (6; gj ;

y= f/(6)(x—6)+§ = —éx+%+§ =—lx+§, Ota mpsiMas epecekaeT ocb OpAu-

HAT B T. (0; gj , abcruce B T. (12; 0).

Koopanaats! Touku M paBHBI cpeHEMY apu(pMETHIECKOMY TOUEK MEepeceUeHUs
HPSIMOM C OCSIMH KOOPJHMHAT, 3HAUUT M — cepeiMHa OTpe3Ka.
OtBeT: TOuka M JeiuT OTpe30K HOIoJIaM.

6) f(x):%éf’(x):—x%

. 3
YpaBHeHHE KacaTelbHONU B TOuke M [—2; —5

3 3
y=f (—2)(x+2)—5 = _Zx_3 . DTa npsamas MepecekaeT och opauHar B T. (—4;
0) opauaatr — (0; —3). Koopaunater Toukn M paBHBEI cpenHeMy apu(pMeTHye-
CKOMY TOYEK TepeceyeH s IPsIMOii ¢ OCSIMH KOOPAMHAT, 3HaUUT M — ceperHa
orpe3ka. OTBeT: Touka M IeIHT OTPEe30K HOIOoJIaM.

4.2.D12. a) y=(xf3)2, y= 4 JIBe 00I1IMe TOUKH ¢ abcipccamu 1 u 4.
X
4 4
S= I(ﬂf(xf_?))zjdx = J'(ifx2 +6x79jdx=
1\ X 1\ X

4 1

]
3
=(4lnx—x3+3x2—9xJ =4ln4—%+48—36+§—3+9 =

1

=41n4-21+12+6=8In2-3 Otser: 8In2-3;
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32
6) y=(x—6)*, y === — 1Be TOUKH IIEpPECeUeHNs C abCryccamu 2 1 8.
X

S = Z(%—(x—@z]dx = (321nx—(x_36)3]

=641n2—§:641n2—24 .

3
—64n2-S_% =
303

OtBer: 641n2-24.

§ 3. UppaunoHansHbie GyHKIMH
YpoBens A.
43.A01.2) f(x)=123x-3.
6 6
IlepBooOpasnas F(x)= %12~x5 -3x+C=10x°-3x+C.

6
TloncraBum Touky (3;4): 4=10-3°-9+C=>C= 13-3033.
6
OtBer: F(x)=10x5 —3x+13-3033 .
3
0) f(x)= x+2. [epBoobpaznas F(x)=6x2+2x+C .

IoncraBum Touky (6; —2) -2 = 3616 +124+C = C=-14-366 .
3
OtBeT: F(x)=6x2 +2x—14-366.

43.A02.a) f(x)=3/x-5. f'(x)= % .
Jx
Iyctb (Xo; f(Xg)) — TOUKa KacaHWs, TOTJA TAHI€HC yTJia — HMPOU3BOAHAS B ATOH
TOYKE.
1

7:%c>x§:512<‘;>x0:i\/512:i16\/5.

3(.,.2
%o

OtBeT: x=16\/5;x=—16\/5.
6) f(x)=-5Yx=3. f/(x)=;‘1.

It
X
ITycTs (X, f(X)) — TOUKa KacaHMs, TOT/a tg yIiaa — IPOM3BOAHAS B OTOH TOUKE.
-1 1
- =—Z<:>xg =1024 < x, 31024 =+ 32 =442 .
5
Xo

OrtBerT: x:4\/§; x=—d/2 .

64x—225
4.3.A03. =L
3:A03.2) S(x) 8/x +15
64(8\/;+15)—%(64x—225) 256\/;+¥+960
£ = % - X
(8x+15) (8x +15)

VpaBuenue kacarenbHoll B Touke (4; f(4)): y=f (4)(x—4)+{(4);
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256-2+450+960 1922 256 -225
gy= 2 TP TP ) fA) =
r@® 31 961 7@ 31
OtBeT: y=2x-7.

81x—121
§) = .
) J® 9Jx +11

81(9x +11)- ?_(81x-121)

/ _ 2\/;
S = OVx +11
VpaBHeHHe KacaTenbHOM B Touke (4; f(4)): y=f'(4)(x—4)+(4);

(9\/§)2 —11 (v —11)(9vx +11)

(x) = - =9/x—11.
/@ 9Vx +11 9Jx +11 &

f'(x)=%; f'(4)=%;f(4): 7. Otser: y=%x—2.

4.3.A04.2) f(x)=~4x—-15; g(x)=~/5x-21.
Haiinem Touxu nepecedeHns: 4x—15=+/5x-21;

{4x—15=5x—21 ) {x=6

1:

s

4x-15>0  ° |l4x—1520"

/ 2 / 2

X)= ; 6) =—; f(6)=3.
=Tt RAG RO

VpaBHeHHe KacaTenbHoil B Touke (6; 3): y=F'(6)(x—6)+(6).

2
Otser: yzgx—l .

0) f(x)=+dx+1; g(x)=~3x+7.

Haiinem Toukn nepeceuenus: v4x+1=+3x+7 < {

4x+1=3x+7 x=6
= 5
4x+1>0 4x+1>0

PRI 2 24
P02 16 =5:/6=5;

VpaBHeHHe KacaTenbHol B Touke (6; 5). y=f'(6)(x—6)+f(6). Otper: y = §x+—15§ .
4

=6-8=48 . OtBerT: 48;
0

:§-8:ﬁ. OTtBeT: ﬁ
3 3 3

3

4 3
4.3.A05.2) S =[9\xdx=9 —§x2
0

34

9 2
6) S:j4x/;dx:4-§x2
0 0

2
4.3.A06.2) f(x)=—F.
) f(x) e

2
IlepBoobpaznas F(x)=x3+C.
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2
W3sBecTHO, uTO ypaBHeHue 2x—3 =x3 +C uMmeeT KopeHb 1 = C=-2.
2
OrtBeT: nepBoobpasHas F(x)=x3-2.

6) f(x)= % .

2
[lepBoobpaznas: F(x)=2x3+C.
2

VYpaBHeHHE x+2 = 2x3 +C umeer 1 cBonM KopHeM, C=3-2=1.
2
OtBet: F(x)=2x3+1.
Yposens B.
x+2

4.3.B01.2a) f(x)= N +2.
X
_x+2
N 2\/; _ x=2
f (x)_ x ZX\/; >

Vpasrenue: y(x)=f"(4)(x—4) +f(4); /(4)=é f(4)=5;

yzlx—l+5:lx+4l. OrtBert: lx+4l .
2 8 2 8 2

8
\/;_x—4

6 XA e 2k x+4
) f(x) NP f(x) . el
Vpasrenue: y(x)=f'(1)(x—1)+{(1); f’(l):%; f)=-7; yz%x—9%.

Cy23. ol
Ortsert: yfzx 92.
4.3.B02.
a) f(x)=2x+N6x=11. f/(x)=24 S .

) +\/6x—11

VYpaBuenue kacarenbuon y=f Q) (x=2)+(2) £'(2)=5; f(2)=5.
Torna y(x)=5x-5. OtBeT: y(x)=5x-5.
0) f(x)=6x+~/3x+31. f(x) = 6+# .
24/3x+31

VpasHenue kacarenbHoit: y=f'(—2)(x+2)+f(-2); f "(-2)=6,3; f(-2)=7.
Torna y(x)=6,3x+12,6-7=6,3x+5,6.  OtBeT: 6,3x+5,6.
4.3.B03. ) f(x) = 7“_5;6)‘1_2" :

X—

[—2+%)(2x—1)—2m+4x

Haitnem f'(x) = (2 1)2
x—
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= (—2+3)(21—1)—2+4 3 -

Vpasrenue kacarensuoit: y=f'(1)(x—1)+H(1). Ortset: y=3x—4.

(3x—5)[— 3 —3)—3(@—%) |

=-1.

-2 _
1

6) £ =" () e :
§ .

s 1(-3-3)-3(1-6)
SO

YpaBHeHHE KacaTenbHOI: y=f /(2)(x72)+f(2). OtBert: y(x)=9x-23.

=9 f(2)=5.

43.B04.2) f(x)=2x>-6x2—-1. f/(x)= 4x—% ; £1(9)=35; (9)=143.
X

Vpasnenue kacateisnoii: y=f'(9)(x-9)+f(9). Otser: y(x)=35x-172.
1
6) f()=-3x>-2x2~4. f(x)= _6x_% :
f(1y=6-1=7; f(1)=9
YpaBHeHHe KacaTenbHOI: y=f ! (D(x=1)+(1)
y(x)=-7(x-1)-9. OTBeT' y(x) =—7x - 2.
X 6

4.3.B0S.a) f(x)= ——Sx 5.4, fl)=xt+x 5; F(1)=2; f(l)——sf
YpaBHeHuE KacaTeanoﬁ. y=F(1)(x—1)+f(1);
y(x):2x—102. Ortger: y(x):2x—1o§,

5 -2 1
6) f(x)= ——5x2+5 flo=2+Sx 2 f(1>—1+5=;f<1):z.
YpaBHeHHe kacarensuoit y=Ff'(1)(x—1)+f(1)

13

7 13 7
x)=—x——_.0TBeT: y(x)=—x——.
»(x) 5T »(x) 5

4.3.B06. a) f(x)= 2+ IepBoobpasnast: F(x)= 2x+22/x+C.

\/—

IoncraBnm Touky (4; —15): ~15=8+44+C=C=—67.

Otset: F(x)=2x+22/x—67.

6) f(x)=-10— % . HepeoobpasHas F(x)=—-10x—6/x+C.
X

TToncraBum Touky (36; 11): —360-36+C = 11 = C=407.

OtBet: F(x)=—10x—6/x +407 .

43.B07.2) f(x)= 1x7 —73x +1

f=1x s f(l)—f, fa)——g
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Vpasrenue kacarensaoit y=Ff'(1)(x—1)+£(1);
2 31 2 31
=—x——. OtBeT: =—x—-—.
y(x) 37 y(x) PR
4

0) f(x) :—%xs —53x +1. fl(x)= —%x“—x? ;
1 7

nol el plepo_d_-_1
FED=45+1=625 [l =—2-1=-7.

VpaBrenue kacarenpuoit: y=f'(—1)(x+1)+(-1);

7
xX)=——x+3.
y(x) 3

OtBet: y(x)= —%x+3 .

(12x+24)%/——%~(6x2+24x+5)

6x> +24x+5

— /0y — 3x3
4.3.B08.2a) f(x)= T (X)) = e
1
~12-—(6-24+5)
13 23
=3 o =22 D)=13.
A GY) 1 3 3 D
Vpasuenue kacarenpuoit: y=f'(—1)(x+1)+(~1);
y:—?x—zog ; y:—z—;(x+1)+l3. OrtBerT: y:—?x+%6 .
3x*—21x+8
(6x—21)%/§—(72)
) 3% -21x+8 353 )
0) ‘/(X):T’f (x)= 2 5
10
—15+—
35
]y = 3 =22
S (0 " 3
f(1)=—10; YpaBuenue xacarenpuoit y=f (D) (x=1)+(1);
()c)——3—5x+é
g 330

35 5
OtBer: y(x)=——x+—.
»(x) 353

1
43.B09. a) f(x)=2x""—6x3 +5x*Yx++5 .
2 6
f/(x) =x " _2x 34+11x5
f(1)=-10;f(1)=2—-6+5+/5=1+5 .
Vpasuenue kacarenbroit: y=f'(1)(x—1)+f(1)
P(x) = —10(x=1)+1++/5 . OtBeT: Y(x)=—-10x+11+~/5 .

1 13

5 i
0) f(x)=5x"2—4x* +3x°Yx +B . fl(x)=x"% —5x% +16x3 ;
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Fl)=1-5416=12; f(1)=5-4+3+8 =443
Vpasuenue kacarenbroit y=f'(1)(x~1)+f(1);
y(x) =12x—8+~/3 . OtBer: y(x)=12x—8++/3.

4.3.B10.2) f(x)=+11-5x. f/(x):T/_5 fe )__7 f(2)=1;
Vpasuenue kacarensuoit y=Ff'(2)(x-2)+f(2);

y(x) = —§x+6 . OtBet: y(x)= —%x+6.

0) f(x)=v21-4x. f'(x)= f()——* f(3)=3.

21-4x
VpaeHeHue kacarenbHoit y=f'(3)(x—3)+{(3);

y(x) = —§x+5 . OtBet: y(x)= —§x+5 .

43.B11.2) £(x)=6-xOx—17 . f(x)=—Ox—17 —— 2%

24/9x-17"

2)=-1 —% =-10 ; f(2)=62=4.

VpaBHenue kacarensaoit y=Ff'(2)(x—2)+f(2); y(x)=—10x+24.
OrtBeT: y(x)= —10x+24.

6) f(x)=5+xV3x—-11. f'(x)=3x-11+—x

f(4)—1+%:7 f(4)=5+4=9.

2+/3x— 11

VpaeHeHue kacatenbHoil y=Ff'(4)(x—4)+{(4); y(x)=7Tx-19.
OrtBeT: y(x)=7x-19.

4.3.B12. a) 5x=+/15-x x=0, x :g

3

: 23 5 P
S= J(\/ISX Sx)dx— VIS Zx2 =47 | =

0 3 2 .

o N a4 a%4?
3

510 5 10 10°
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Yposens C.
43.C01.a) f(x)=21-58x+33.

Ilycts (X¢; —4) — TOYKa KacaHus;
—4=21-58x,+33 < \[8x,+33 =5
8xg1+33=25=xo=—1.
v -5-8 -20 . =20
P e TS e S D=4
Vpasuenue kacarenbHoit: y=f'(—1)(x+1)+(~1); y(x)= —4x—8. OtBet: y= —4x-38.
0) f(x)=31-5v6x+7 . Ilycts (X¢; 6) — TOUKa KacaHUs;
6=31-5,/6xy+7 < /6x,+7 =5; 6Xo+7=25=%,=3;
, -5.6 -15 - -15
L= T Jorr L5
YpaBHeHHe KacatenbHOU: y=f ! 3)x-3)*H(3); y(x) =-3x + 15. OtBet: y =-3x + 15.
4.3.C02.2a) f(x)=x+1-+/9x+46.

Haiinem Touky ¢ paBHBIMU KOOpAMHATAMH (Xo; X¢):

Xg =Xy +1—1/9x, —46 < 9x, +46 =1; Xo= —5;

9 /
") =1-———; -5)=-35.
SO e T Y
VpaBHeHue KacaTenpHoi: y=f'(=5)(x+5)H(-5);
y(x)=—-3,5x-22,5. OtBeT: y=—3,5x-22,5.
0) f(x)=x+2-/5x+19 .

Haiinem To4Ky ¢ KoopaIuHaTaMH (Xo; Xo):
Xy =X +2—4/5x, +19 & 5xp1+19=4; xp=-3;

() =le— (B =1-2 .

VpaeHeHue kacarenbHoil y=f'(=3)(x+3)+f(=3); y(x)= —ix - 3% .

1 3
O : =03,
TBET: y(x) 4x A
4.3.C03.
2

a) f(x)=3x"—4Jx+8. f/(x)=6x——— f'(1)=4; f(1)=7.
Jx

Vpasuenue kacarenbroit B Touke (1; f(1)) y=f'(1)(x—1)+f(1); y(x)=4x+3.
[Mpsimas y(x) mepecekaer ock opauHat B Touke (0; 3), och abcimce — B TOYKe

3 03y [ 3.
(_Z’ OJ,OTBGT. (0,3),[ 4,0)

0) f(x)=2x"-8Jx+5. f'(x)= 4x—i : Fl(4)=14; f(4)=21.
Jx

VpaBHEHHE KacaTeNbHOM B T. (4; 21): y=f'(4)(x—4)+f(4); y(x)=14x-35.
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I[Mpsimas mepecekaet ock opauHat B Touke (0; —35), ock abermce (%, Oj .
5
Otsert: (0; -35); (E’ Oj .
4.3.C04.
a) f(x)=+8x"+9 I S
V9x*? +8

f(x) — mpomusBonHas mst F(x). Ha orpeske [8; 9] f(x)>0, 3naunt F(X) Bo3pacra-
et. To ects F(9)>F(8). OtseT: F(9) > F(8).

1
6) f(x)=N4x' +5+———+5.
5x'0 +4

f(x) — mpowussonHas mist F(x). Ha otpeske [4; 5] f(x)>0, 3nauut F(X) BO3pacra-
et. To ects F(5)>F(4). OtBet: F(5) > F(4).
4.3.C05.

a) f(x)=-10-33x-10.
Haiinem touxy ¢ opauHaroit —9: -9 =-10-3/3x, —10 < 3x,-10=—1;
1

J(3x-10)°

YpaBHeHHe KacaTenbHOM B T. (3; 9) y=f ! B)x3)H(3); y(x)= —x—6.
Ortser: y=—x—0.

6) f(x)=-7-33x+8 .
Haiinem Touky ¢ opauHaToif —6: —6 =—7—3/3x,+8 < 3x,+8=-1;
1

——— (3= -1 /-3)=—6.
J(3x+8)

YpaBHeHue kacaTenbHO# y=f ! (=3)(x+3)+H{(-3); y(x)= —x-9.
OtBeT: y=—x-9.

4.3.C06. a) f(x)=(4x+9)/4x+9 = (4x+9)% .
() =4-%\/4x+9 = 63/4x+9 .

Haiizem abcuuccehl TOUeK nepeceueHust:

X¢=3 — Touka kacaHus (eé abemmcca); f'(x) = — ; F'(3)=—1; f(3)=-9.

X¢=—3 — abciucca Toukyu Kacauus. [ (x) = —

3 1 1
(4x+9)2 =6(4x+9)2 < (4x+9)2(4x+9-6)=0;

__2
4x+9=0 |*7 73
= .
4x+9=6 3
=2
4
OrtBerT: —2; —E.
4 4
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0) f(x):(3x—l)\/3x—1:(3x—1)%. f/(x):3%(3x—l)%: (3x—1)%.

oo

Haitnem a6cu1/1ccm TOYCK IICPECCUCHUSA

EN) 1 L 9
x—1)2=—(3x—-1)2 & (3x—-1)2|5x—1—-—|=0.
(3x=1)2 = (3x=1)2 & (3x-1) [3 1 2] 0

3x—-1=0 x:l
9 < 3
3x—-1== 1’
x=—
6
OtBer: — I/IE
6

43.C07.a) y=23x y'= \ﬁ ,V(3)=1
X
Y=y (3) ' (3)(-3)=6+(x—3)=x+3

S= ?(X+3)dx+}((x+3)—2\/§\/;)dx—z+[x;+3x—2\/§-§x;]

0

2,24 5 3o18-12-6.

2 2 3

OtBerT: 6;

6 y=32 = y@)=] y6

a2 Q) (x-2)=6 +§<x ~2)= % +3

2

0 2 3
S= j(§x+3jdx+j@x+3—3\/§jdx=3+[3x2+3x—2ﬁx2]
-2 0

0

=3+3+6-8=4.
Ortger: 4.
4.3.C08.
a) [Tycrp Xy — abcuucca Toyek kacanus, Toraa f'(xg) = g'(xo)-
3 3 3x, 16 =2x+19
= <Xy = 3,
PBxy+16 2x,+19 3x+16>0

4 — 3 ! — 3 el — é — o
f'(x) = 3x+16’g(x)_M’f(3) S g03).
Kacarenpnas s f: y(x) =f'(3)(x — 3) + A3);

3 41
=Zx+—.
y(x) SS
Kacarenbnas mis g: y(x) = g'(3)(x — 3) + g(3);

3 66 3 41 3 66
y(x)==x+—; OTBeT: —Xx+—; —x+—.
5 5 5 5 5
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0) Ilyctp xy — abcuucca Touek kacanus, Toraa: f'(xp) = g'(xo);
5 5 S5xy—11=2x,+1
NS TR T 2x+1>0

14 =g4)= 2 fi4) = 6; g(4) = 15.

< xg =4,

Kacarensnas ma f; y(x) =f'(4) (x —4) + f(4); gx) = 2 X _§ .

Kacatenbnas as g: y(x) = g'(4)(x —4) + g(4); y(x) = 2 x+? .

OtBet: y = Ex—E uy= fx+§ .
3 3 3 3
4.3.C09.
a) f(x)=+/3x—2 — Bo3pacTaet, y=8—7x — yObIBaeT.
Jlerxo yransiBaeTcs o0mast Touka x=1.
3 3

A= @)= f)=3

- e (o=t
Veae A (D(x-1) 1+2(x 1)—2x 5
Otger: y:%x—a;

0) f(x)=+/9-8x —yOrIBaer, y=5x—4 — Bo3pacraer.
x=1 — abcrucca TOYKH NEepeceyeHusl.

_ 1 — _8 J :;4:_

Yiac=1-4(x—1)=—4x+5.
Otset: y=4x+5.

4.3.C10.
a) y=4x+13; f(x)=544x+13 .

5
IlepBooOpasznas F(x) = (4x+13)* +C .
5
Haiinem touku nepeceuenust: 4x + 13 =(4x+13)* +C .
UsBectHO, uTO (—3) — KOpeHsp, Torma 1 =1+ C= C=0.
1
VYpaBuenne: 4x + 13 = (4x + 13) (4x+13)* <
1
S (A +13) ((4x+13)4-1)=0;
13
- e

13 13
- X = 13

1
(4x+13)* =1 4x+13=1 x=-3

R 4 & i ; OtBeT: 3 1 _?'
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6) g=2x-7;fix)=3J2x-17.
3
IlepBoobOpasnas F(x)=(2x-7)2+C.
3
Haiinem touku nepeceuenusi: 2x—7 =(2x—-7)2+C.

MzBectHO, uT0 4 — KOpeHs: 1 =1+ C = C=0.

3
VYpaBuenne: 2x —7=(2x-7)> & 2x-7)(N2x-7-1)=0 &

2x=7=0 x:z 0 4 7
P 2;0T1BeT: 41 — .
V2x-7=1 _ 2
x=4
4.3.C11.
a) y=—100—x" .
, 2x x , 6 3
y(x) = == =5 V'(6)=—=—:16)=-8
27100-x*  ~100—x 8 4

YpaBHeHHe KacaTenbHOI: g(x) =)' (6)(x — 6) + y(6);

3.9 325
X)=—x——-8=—x——.
&) 4 2 4 2

3 25
OtBer: g(x)=—x——.
g(x) R

6) y =225 . () = (9 =12, Y(O) =2 =2
V2252 124

YpaBHenune kacatenbHO: g(x) =)' (9)(x —9) + ¥(9);

g(x) =%x—%77—12 = %x—? . OtBet: g(x)= %x—%s .

43.C12.
a) f(x)= %\/4x+7 ) =3(\/4x+7)fl 43

4 Jaxt7
£ == tg@.

) . n . T
B tpeyronbHuke (M3 yCIOBHS) OJUH yrojl NpsMOi, BTOPOH — 3 TpeTuit — e
Y T Y
OtBeT: —; —; —.
2 3 6

6 S0 =2 0= f'(1)=%:tg[%],

. . b N T
B TpeyrosibHuKe 0AUH yroi NpsIMOii, BTOPO paBeH e TpeTuit — 3
T T T
OtBeT: —; —; —.
2 6 3
Yposens D.
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()C _ 2)18
L8

flx) — npousBonHas F(x) — Bcerza MoJ0KUTEIbHA =>

F(x) =0 umeet He Gonee OAHOTO KOPHS, T.K. F BO3pacTaer.

x = 6 — xopeHs (u3 ycnosus). OTBer: 6.

6) fix) =x* + (x + 4)*'. fix) — npomsBoaHas F(x) — BCeraa MONOKHTENBHA =

F(x) =0 umeer He Gonee 1 xopHs, T.K. F Bo3pacTaer.

x =—3 — xopenb (u3 ycnosusi). OtBeT: —3.

4.3.D02. a) fix) =x*> +/3x-2..

3
S0 =2+ ———
24/3x-2
f'(1) =3,5 — yrnoBoit KO3pPUIUECHT KacaTeIbHOH (TaHT€HC yTIiIa HAKIIOHA).
TaHreHc yria HaKJIOHa IPSIMOM €CTh:

3
4.3.D01. a) flx) = x>+ (x — 2)°%. F(x)= x?+ +C;

m 1 2
tg| —+arctg3,5 |= —ctg(arctg3,5) =————=—=.
g[ 2 £ ] glarctg3,s) tg(arctg3,5) 7
Orta npsimas npoxoxut depes (1; (1)) = (1; 2).
2 2 2 2 2
Ee ypaBuenmne: y=——(x-1)+2=—-=x+2=.0T1BeT: y =——x+2—.
yp y 7( ) SX+25 y=-gx+2o

1

2x+11"

1 7 o
f'H=2+ 373 TaHICHC YIJIa HAaKJIOHA KacaTeJIbHOM.

6) fix) == +2x+11 . f(x) =2x +

Tanrenc yriia HaKJIOHa HpHMOﬁ CCTh:

tg[E+ arctgzj = —ctg(arctgzj _13 .
2 3 3 37
7
Orta npsMas npoxoxut depes (—1; fi—1)) = (—1; 2).
Ee ypaBHenue: y = —é(x+ D+2= —§x+E . OtBeT: _§x+ﬂ .
7 77 7 7
4.3.D03. a) Ecn Ha xacaTenbHON HET HU OJHOM TOYKH C PAaBHBIMH KOOPAHHATA-
MH, TO OHA NTapaUICIIFHA ) =X U HE COBIAJACT C HEH.
3 1

SX) = (“2x+3)2+2x7 =3 f'(x) = -3(-2x+3)2 + 4x.

1
ITyctb xo — TOuKa Kacanusa = f'(xg) = —3(-2x, + 3)E +4x, =1 &

16xp +10x,-26 =0

16x2 — 1=-1 2
{6x0 8xy + 8xy + 7<:> . — x= 1: fixo) = 0.

4x,-1>0 x>—
4

Torma ypaBHeHne Hamel kacatenbHON: y =x — 1. OTBeT: y =x —1.
6) Ha xacaTenbHO# HET TOUEK C PaBHBIMH KOOpAMHATAMH, 3HAUUT OHA Mapaj-
JIeTIbHA Y = X, HO HE COBMAJAET C HEM.
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3 1
F(x)=2x+3)2+2x*+7; f(x)=3Q2x+3)2 +4x
1
ITyctb xg — TouKa Kacanus = f'(xy) =3(2x, +3)? +4x, =1
16x2 —10x,—26 =0
18x, +27 =16x2 +8x, +1 0 0
%o +27 =162 +8x, + o 1 . Otkyma xo = —1; fixg) = 6.
4x, <1 Xg <—

YpaBHeHnune kacatenbHOH y = 1(x + 1) + 6.
Otset: y =x + 7.

4.3.D04.2a) f(x)=~/5-4x ,y=x.

Haiinem Touku nepeceuenus:

. ) B x=1
Bodr=x e 2= o =0 L:—S =>x=1
xz0 xz0 >0
X2

-2
"(x) = (1) =-2.
Kacarenbnas B Touke (1; 1): y=f()x-1)+ 1 < y=-2x+3.
Omna nepecekaet ocu B Toukax (0; 3) u (1,5; 0).

1
IInomans Tpeyronpauka S = 33 1,5=2,25.

Otser: 2,25.
0) f(x)=+7-6x ,y=x. Halinem TOUKkH nepecedeHus:
) ) x=1
\/7—6x=x<3{x _7_6x<:>{x TomT=0 |:x:—7 S>x=1
x20 x20 250

== ()=

Kacarensnas B Touke (1; 1): y=f(D)x—-1)+1 &< py=-3x+4.

Omna nepecekaeT ocu B Toukax (0; 4) u (g, Oj .

[Inomane Tpeyronpuuka S =—-4-

[SSRINN

:§ . OtBeT: 8 .
3 3

N | —

9
43.D05.a) f(x)=0Cx+2)" Bx+2) =(3x+2)2.
f1(x)=4,5-303x+2)*°=13,53x +2)*".

IlepBooOpasnas F(x)= % Bx+2)> +C.

Haiinem obmme Touku rpauxoB (MX aOCLIUCCHI):

13,5(3x +2)* = é Gr+2) + C.

>
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2
N3BectHO, uTO 3 KOpEHb ATOro ypaBHeHus, Torna C = 0.

2
13,5(3x +2)*° = # (3x+2)*%; (3x+2)** [(3“2) —13,5J =0;
2
X=—= 2
3x+2=0 3 x=-3
= 2 311 = .
Gr+2) =222,75 =1 x:——i£ 2 31
4 372 X=-TE
3x+22>0
22 31
OtBeT: ——; ——+—r.
3 3 2

0) f(x)=(5x—-4)’\[5x—4 = (5x—4)*°
f(x)=12,5(5x— 4"
IlepBooOpasznas F(x)= 17L5(5x—4)3’5 +C.
Haiinem obmme Touku rpadukoB (MX aOCIHCCHI)

1
12,5(5x -4 =—— (5x— 4> + C.

(=4 == (5v-4)
4
U3 toro, 4aro 3 — KOpeHb, cienyer, uto C = 0.
4
2 xX= 5
S5x—4)
5x—4) (7—12,5 =0 o &
(5x=4) [ 17.5 (5x—4)? = (25,0,35)?
5x-42>0

OrBer: f; 540,35 +ﬂ.
5 5

4.3.D06.a) f(x)=34x+3 .
4

3 3/(4x, +3) ;
4

——(x—x) + f (%) ;

3 Yy

4 (x_x0)+%/m; y:4(x—x0)+3(4x0+3).

"3 Jdx,+3)° 3 3(4x,+3)’

15
H3BecTHO, UTO MpsiMast IPOXOJUT Yepes3 _I; 6| =

Iycts (xg, fixp)) — TOUKA KacaHus: f'(x,) =

VYpaBHeHUe KacaTeNbHOU: y =

20:*15*4%0"" 12)Co+9:>)C0:% .

Touka nepecedyenus ¢ oceto opauaaT — (0; 1(0))
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Joy= 120t 89 5 S o (04 sj
3 Yax,+37 3 fdx, 432 Y Be "6

6) f(x)=3/3x-5 . Iyctsb (xo, fixg)) — Touka kacanus f'(x,) = S

Gy, -5)?
. (x-x) X=Xy +3x,—5
YpaBHEHHE KacaTENbHOU: y = ———==+3/3X) —5 = ————
JGx, -5y J3x, -5y

2xy—5 25 25
e Ik M3BecTHO, YTO mpsiMasi MPOXOAUT depes (?, Oj <0 =? +

y =
\3/(3x0 _5)2
2.X0*5<I> X :—g.

Touka nepecedenus ¢ ocsto opaunat (0; ¥(0)).
10

-—-5
2xy—5 3 -25 25
(0) = 0 = = . Orger: | 0; — .
4 g/(gxo _52 100 3 3100 3 3100

2

43.D07.2) y=+-4x—x> y= x?

Haiinem aGcrucchl TOUeK mepecedeHus!.

X +4x+16=0
x'=—4x-16.

—1 pemenue x=2.
Hrak, x=2, x=0.

0 2 0 x2 0
S= I[\/—4x—x2 —szdx——j'xzdx+ [N-Ax—x*dx =
e} i) e}
0 0 1
=24 [ A= (x4 2Pdy =2+ [A=2dt = 2+ 4[1-uPdu =
-2 -2 0

: : :
=2+4]/1-sin’ ¢ cos pdp = 2+ 4] cos’ pdp = 2+4j%d(p:
0 0 0
:2+n+Tj(coswd\y=2+7r Ortsert: 2+m.
0

2

0) y=v6x—x’ y:%

2

V6x—x* =x?
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1) x=0
3

2) 6-x=" x=3
9

2

s {72 o[ -2)

0

3
3
+[V6x—x’dx =
0
0
3 0 0
= 34 [\J9—(x—=3) dv =3+ [\O—rdt =3+ 9] I—u’du =
0 -3 -1

0 0
=-3+9 ] /1-sin2¢cospdp=—-3+9 | cos’ pdp =

2 2

0
=_3+9J‘ Md(p:

4.3.D08.2) f(x)=-9x|—7 .
Ipu x > 0, f(x) = f1(x) =—9/x-7 .
Mpu x <0, f(x) = H(x) =-9v—x-7.

A1) =f-11)=-18.
e Bepmmnsl: (11; -18) u (—11; —18).
Kacatenbnas B Touke 11:

0
—3+9—n+gjc052(pdq>:—3+9—n. OrtBeT: 9711_3.
2 2% 2 2

yi=A'AD)x—11)—18; fi'(x) =—% . 3HAYHT,

X—
9. .9 72 9 27

==Xt =——X+—.
N T T T,

KacarenpHas B Touke —11:

w =1+ 11)-18; £’ (x) =ﬁ.

3HAYUT fgx+2—7
> Va2 2 4

27
Touka nepeceueHnst STUX KacaTeIbHBIX — (O; 7

TlomydeHHBII TPEyroJbHUK PABHOOSAPEHHBIN ¢ OCHOBaHHEM 22 U BbICOTOH 24,75.
S = %-22-24,75 =272,25. OtBer: 272,25.
0) f(x)=-64|x|-5.

IMpu x > 0, f{x) =f1(x) =—6/x-5 .

Ipu x <0, fix) =fo(x) =—6J—x-5 .
A21)=f(-21) =-24. [Ige BepmmHsL: (21; —24) u (-21; -24).

Kacarenphas B Touke (21; —24): y; =f1'Q21D)(x —21) - 24; fi'(x) = 3 . 3HAYHT,
—

s
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Kacarenbnas B Touke (—21; —24): y, =£'(-21)(x + 21) — 24; f3' (x) =

3
J=x-5"~

33
Touka nepecedeHus TUX KacaTeIbHBIX (O; )

. . . 63
[TosmyueHHBIH TPEYroNbHUK PaBHOOCAPEHHBIH ¢ OCHOBaHHEM 42 U BBICOTOMH e

Ilnomane S = %-42~% =330,75. Otsert: 330,75.

3
4.3.D09. a) f(x)=(6x+3)2—-8x+4.
Ilo ycnoBuro kacaTenbHas mapaienbHa npsamoit y = x. Ecmu (xy,f(x)) — Touxa

1
kacaHus, TO f '(xg) = 1 & 9(6x,+3)2-8 =1 6xp + 3 =1 < X :—%;

1 23
f@ﬂ:?'

YpaBHEHUE KacaTenbHOR: y = x+%+2—33 =x+8.0tBer: y=x+8.
3
6) f(x)=(-6x+3)>+10x+2.

Ilo ycnoBuro kacarenbHast apawtenbHa Ipsmoit y = x. Ecim (xo; f{xg)) — Touxa ka-
1

canms, 70 f'(xp) = 1 & —9(—6x0+3)§+10=1 SO t3=1<
1 1 19

Sxo==; fl=|=—.
03 f(3j 3

. 1 19
YpaBHEeHUE KacaTeIbHOM: y = x -3 +? =x+6. OtBeT: y=x+ 6.

4.3.D10.
a) f(x)=~2x+7.

ITyctb (xp; fixg)) — TOUKa KacaHus. Y paBHEHHE KacaTeIbHOM:

e 1 (x—x,)+2x +7.y_x—xo+2x0+7_x+x0+7
J2x+7 0 ° 0 J2x,+7 J2x,+7
7
21 I
——+x,+7=0 0
Io ycnosuio y[—gj:O.To ecth 4 2 0 = 2 X, _7
2 5 7 2
X +7#0 Xy #——
2
f ’(ZJ*L — HCKOMBIi TaureHc. OTBeT: L
2) 4 ’ N

0) f(x)=+4x+5.

IIycts (xo; f(xxg)) — TOUKa KacaHUsL.
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VpaBHeHUE KacaTeIbHOMN:

2 2x=2xy+4x,+5  2x+2x,+5
y=———=(x—Xy)+ 4, +5; y= 2 0~ = L.
4x,+5 ’ 0 \/4x0+5 \/4x0+5

1
Ilo ycnoButo y(—fj =0:

5
I Y o 5
2 = X, =—.
5 4
4x,+5#0 Xy #——
4
f’(éj -2 UCKOMBIH TaHreHc.  OTBeT: 2
4) o ' U
3+23x+7 3

4.3.D11.2) f(x)= = .
A 2Bx+7  2B3x+7

Alx) — npousBomHast mg F(x), u fix) > 0, 3HauuT F(X) TOCTUracT HAUMEHBIIIETO
3HaueHus B (—1), T.K. OHa Bo3pacTaer.

Fx)=V3x+7+x+C;F(-1)=2-1+C=9= C=38.
OtBer: F(x)—\/3x+7 +x+8.

S5+6+5x— 5
0) f(x)= +3.
2ox—4  2J5x—4
flx) — mpomsBonuas s F(x) u flx) > 0, 3HauuT F(X) 1OCTUTAET HAaUMEHBIIIETO
3HaueHHd B 1, T.K. BO3pacTaer.

F(x)=3x+~/5x—4+C . Ilo ycrnoButo F(1) =5.
3+1+C=5=C=1=Fx)=3x++/5x-4+1.O0t1Bet: F(x)=3x+5x—-4+1.
4.3.D12.

a) f(x)=~3x+13-4x.
fx)<0mpux € [1; 12] — T.e. F(x) yopiBaeT Ha [1; 12].
fx) =0 mpu x € [0; 1] — 1.e. F(x) Bo3pacraer Ha [0; 1].

Ortcroza 3aKiIr09aeM, YTo HanOOoJIbIIero 3HaueHus F(x) qocTuraer B 1.

F(x)z%(\/3x+l3) “2x% 40 HoycnmsmoF(l)—%:%ﬁ—z +C =>C=2.

Orger: F(x):2<\/3x+13)3—2x2+2.
0) f(x)=~/5x+6-2x.

fx)<0mpux € [2; 6], T.e. F(x) yObIBaeT Ha [2; 6];

fix) 2 0mpu x € [0; 2], T.e. F(x) Bo3pacTtaet Ha [0; 2].

Ortcroza 3aKiro4aeM, YTo HanbosbIee 3HaYeHne F(x) B ToUKe 2.
128

F(x)z%(x/5x+6) —x*+C. HoycnoamoF(Z)—% T AC = C=4

Ortser: F(x):%( /5_x+6)3_x2+4.
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§ 4. TpuronomeTpuyeckue GPyHKUUH
YpoBens A.
4.4.A01. a) KacarenpHas mapasiesibHa OCH a0CIHCC — 3HAYUT MPOM3BOIHAS paBHa 0.
fix)=12x—9tgx + 1;
3

fx)=12- =O:>coszx=%3cosx=i7.

cos? x
T b
3Haymur, x:ingnk ,k € A. OtBer: ig+nk ke .

6) KacarenpHas mapauienbHa ocu abcIuce — 3HAYUT NPOM3BOAHAs paBHa 0.
6 3
Sx)=8x—6tgx—1; f'(x)=8-— :03c052x=§:cosx:i£.
cos” x 4 2

T T
3Hauut, x =t—+7mk , k € A. OTBeT: ig+nk, ke A.

4.4.A02. a) Ilycts x) — abcrucca Touek KacaHus, Torna flxg) = f'(xo) mo ycimo-
BHIO 25inx( — COSXy = 2¢0sx, + sinx < sinxy = 3cosxy < tgxg =3 =

= xo = arctg3 + 1k, k € A. OtBet: arctg3 + nk, k € A.

6) ITycTs x) — abcmucca ToUkH KacaHus, Toraa f{xg) =f"'(xy) Mo ycioBuio

Ssinxg — cosxy = 5c0sx, + sinxy,

. 3
4sinxy = 6cosxy = tgxo :E = X, :arctg%+nk ,k € An. OtBer: arctg%+nk ke

4.4.A03. a) f{x) = —5cosx + 27x* — 6x — 1.

IepBooGpasnas F(x) =—5sinx + 9x* — 3x* —x + C.

ITo ycnosuto F(0)=0= C=0.

Ortser: F(x) = —5sinx + 9x* — 3x” —x.

6) flx) =—4cosx + 3x* + 4x + 1.

IepBooGpasuas F(x) = —4sinx + x* + 2x> + x + C.

ITo ycnoBuro F(0)=0= C=0.

Ortser: F(x) = —4sinx +x° + 2x* + x.

4.4.A04. a) flx) = 2x — 5sinx + 1.

f'(x)=2— 5cosx; f{0) = 1; f(0) = -3.

VYpasuenne kacarenpHOU BT. (0; 1): y=-3(x—-0)+ 1 =-3x + 1.
OtBet: y=—-3x+ 1.

0) flx) = 5Sx —4sinx + 1. f'(x) =5 — 4cosx; A0)=1; £ (0)=1.
VYpaBuenue kacatenbHOi B T. (05 1): y=1(x —0)+ 1 =x+ 1.
OtBer: y=x+ 1.

4.4.A05. a) f(x) = 3sinx — 2cosx.

IlepBooGpasnas F(x) = —3cosx — 2sinx + C.

Io ycnoButo F(—2m) =0: -3+ C=0= C=3; F(x) =—-3cosx — 2sinx + 3.
I'pacdux nepecekaer ock opaunar B T. (0; £(0));
F(0)=-3-0+3=0. Otger: (0; 0).

0) f(x) = 2sinx — 3cosx. [lepBooOpa3nas F(x) =—2cosx — 3sinx + C.
Ilo ycnosuio F2n)=0= -2+ C=0= C=2; F(x) =—2cosx — 3sinx + 2.
I'padux F(x) nepecexaet ock opaunat B T. (0; F(0));
F(0)=-2-0+2=0. Otser: (0; 0).
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4.4.A06.2) S = 4]2' sinxdx = —4cosx|2 = —[—4~1j =2;
z 3

3

0
==1.
6

0
0) S=2] cosxdx=2sinx
<

Yposens B.
3
4.4.B01. a) f{x) = x> — 4cos3x; F(x)= "? - gsin 3x+C.

3 3
ITo ycnoBuro F(—x) = —F(x): —x?+§sin3x+c = —%+gsin3x—c.

3
Orcrona, C = 0. OtBeT: F(x)= %—gsin 3x.

5
6) flx) = x* + 2co0s2x; F(x)= x?+sin 2x+C.

Tlo ycnosuto F(—x) = —F(x):
5 5
—%—sin2x+C = —%—sian—C. Orcrona C=0.

5
OtBet: F(x)= % +sin2x .

4.4.B02. a) f{x) = (10x* — 57x + 54) sinmx.
Kacatenpnas k rpaduky F(x) napamienbHa ocu abcruce, 3Ha4uT F'(x) = f{x) = 0;
Sfix) = (10x* = 57x + 54)sinmx = 0;

x=k, keZ

6

sinfx =0 9
x= OTBeT:x=5,x=g,x:k,kE/\.

o2

10x% =57x+54=0 2
6

X=-.

6) f(x) = (20x° + 4(x — 9)sinr.

KacarenpHas napamiensHa ocn adcumce, 3HauuT F'(x) = fix) = 0;
fx) = (20x* + 41x — 9)sinmx = 0

x=k, keZ
sinx =0
. P x:—g ;OTBeT:x:—g,x:l,x=k,k€/\-
205 +41x-9=0 4 5
1
X =—
5
4.4.B03.

a) flx) =tg(2x -3).
Kacarenmpras x rpaguky F(x) obpa3syer yrox arctgd = fix) = F'(x) = 5 B oT0H
touke: flx) =tg(2x — 3) = 5; 2x — 3 = arctg5 + nk;
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x= arctgS+3 +n—k , k € A. OtBer: arcig3+3 +n—k ,ken.
2 2 2 2
0) fix) =tg(7x + 1).
Kacatenpnas k rpaguky F(x) obpasyer yron arctgd = fix) = F'(x) = 4 B 3T0H
TOYKE:
arctg4—1 mk
= +

fix)=tg(Tx+1)=4; Tx + 1 = arctgd + tk = x—f 7,ke A
Otser: %4_1+n—7k,ke A

4.4.B04. a) f(x) = Sxsin2mx.

TanreHc UCKOMOTO yriia — Mpou3BogHas F(X) B TOUKe X, = % ,T.e. f (%) .
1 5. 5 5 5
tgaa= f| — |==sin—==—; a=arctg—+mk, k € A. OTBeT: o = arctg— .
ga=s (4] 427 % %

0) flx) = —2xsin3mx

TaHrenc nCKOMOro yriia — mpou3BomHast F(X) B TOUKe x, = é ,T.e. f (%j .

1 1. 1 1 1
tgo = f| - |=—=sin—=——; o =arctg| —— |+ 1wk, k € A. OTBeT: a0 = arctg| —— |.
y -’@ DI g( 3) g[ 3)
4.4.B05. 2) S=2?cos4xdx=% ’ =;[1—6J=1—ﬁ;

12

1.
costdt = —sint
2 2 2 4

on =—2(—1+1j:1 .
5 2

4.4.B06. a) f(x) :sin:%xcos%+x+l = %sin3x+x+1 0= %c053x+1 .

n

WA e—ola

H .
6) S=6] sin3xdx =2 [ sintdt = -2cost
2n 2n

Vpasuenne kacarensaoi B Touke (0; /(0)): ¥ =f'(0)x + £0); £'(0) :g ; 0)=1.
5

OtBeT: y = 5x+1 y

6) f(x)= sin%coss?x+3x—7 & %sin5x+3x—7 ; ()= %cos5x+3 .

1 ; 0)=-7.

Vpasuenue kacarenboit B Touke (0; f(0)): y =f'(0)x + f(0); '(0) = 5

Orger: y:%x—%

4.4.B07. a) fix) = 4x" + 3x +tgx + 7. f'(x) =322 +3+—5—.
CoS™ x

Vpasuenue kacarenbnoii B Touke (0; f(0)): y =/ (0)x + £0); f(0) = 4; 0)=17.
OtBer: y=4x + 7.

280



6) fx)=3x"+2x +tgr + 6. f'(x)=18x° +2+

cos’x
YpaBuenune xacatenbHoit B Touke (0; f0)): y =£"(0)x + £0); f'(0) = 3; 0) = 6.
Otset: y = 3x + 6.
4.4.B08. a) f(x)=~2x+1-cos’ 2x+sin’2x—6 .
1

S)= N2x+1
1

VYpasuenne kacarensHol B T. (0; f0)): v =f"(0)x + f0), £'(0) = ﬁ =1;f(0)=-6.

+ 4sin2xcos2x+ 4sin2xcos2x.

OtBet: y =x —6.
6) f(x)=+6x+1+2cos’2x—2sin*2x-1;

— 8sin2xcos2x — 8sin2xcos2x.

, 3

S(x)= Joral
Vpasuenue kacarenbroid B T. (0; f0)):

y=1"(0)x + £0), f(0)=3; f(0)=2. OtBet: y=3x + 2.

4.4.B09.

a) flx) = 2sin3xcos3x — 5(2x + 1)** = sin6x — 5(2x + 1)**;
['(x) = 6cos6x — 4(2x + 1) *°. Ypasrenne kacarensHoii B 1. (0; f{0)): y = £'(0)x +
£0),£'(0)=2; fi0) =-5. OtBet: y = 2x — 5.

6) flx) = 3sindxcosdx — 10(5x + 1)** =% sin8x — 10(5x + 1)*%.

f(x) = 12cos8x — 25(5x + 1) %%,
VYpasuenne kacarensHoi B T. (0; 0)): y =f'(0)x + f0), £'(0) =—13; f0) =-10.
Ortset: y =—13x —-10.
4.4.B10. a) f{x) = 3x* + 2x + tg2x + 7. f"(x) = 6x + 2 +# .

cos” 2x
VYpaBuenue kacatenbHoil B T. (0; f0)): y =£"(0)x + £0), f'(0) =4; [0)=17.
OtBer: y=4x + 7.

6) flx) = 2x> — 3x + tg5x =5. f(x) = 4x — 3+ 2

cos® 5x

VYpasuenne kacarensHol B T. (0; f(0)): y = f'(0)x + A0), £(0) = 2; f{0) = -5.
OtBet: y =2x— 5.

4.4.B11.

a) flx) = 1 + cos6x. [lepBoobpasnas F(x) = x +% sin6x + C.

Ilo ycnoButo F I 271 . E+lsin6-E+C: 27 ; C:M .
6 6 6 6 6
OtBet: F(x)=x+ 1 sin6x + Hn .
6 6
0) flx) = 3 + sin2x. IlepBoobpaznas F(x) = 3x —% cos2x + C.
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ITo ycnosuio F(Ej=—3n; 3j—lcoerC— -3m; C_—9—n—l.
2 2 2 2 2

OtgeT: F(x) = 3x770052 7%—1,
2 2 2

4.4.B12. a) f{x) = 5x + sing . TlepooGpazHas F(x) = %xz - 200s§+ C.

o yenoBuro F(0)=0; 0—-2+ C=0= C=2. Otset: F(x) =§x2 —Zcos§+2 .
6) Alx) :2x+cos§ .

TepBoobpazuast F(x) = x> + SSing +C

Io ycnoButo F(0) =0+ 0+ C=0= C=0. Orset: F(x) =¥+ 53in§ .
Yposens C.
4.4.C01. 2) fix) = 3ctg(4x+ j w3045 )= 42 J—

sin? (4x + j
2

Iepeceuenne ¢ ocsto opaunar: (0; f0)) = (0; 5).
YpaBuenune kacatenbHoil B T. (0; 5):
y=f"(0)x +5; f'(0) =—12. OTBeT: y =—12x + 5.

6) fix) = ctg(3x+ j WE s = B

sin (3x+ nj >

2

[Tepeceuenue ¢ ocwro opaunat: (0; f0)) = (0; —3)
VYpasuenue kacarenbHoi B T. (0; —3): y =f"(0)x — 3; f'(0) =-3. OtBet: y =—3x — 3.
4.4.C02.
a) flx) = sinx — 7cosx. [lepBooOpasnas F(x) =—cosx — 7sinx + C.
WsBecTHO, uTO F(41) =0 = —Co0s4n—Tsindn+ C=0= C=1.
F(x)=—cosx = 7sinx + 1.
Haﬁz[eM Hme' cosx + 7sinx = 1;

1
——COSX+———S8inx = , COS| X—arcCoS—— |=——,
,/— ./ x/ ( \/soj V50

= arccosi+ 2nk, ke Z

50

1
X —arccos NG
x—arccosL = —arccosi+ 2nn, ne Z
J50 V50T
OTtBeT: 2arccosi+2nk ke n2mn,nen,
J50
6) flx) = sinx — Scosx. IlepBoobpasnas F(x) =—cosx — 5sinx + C.

WsBectHO, uTO F(—471) = 0 = —Ccos(—4n) —Ssin(—4n) + C=0.
Ortcrona C = 1. Haiinem Hynu F: cosx + Ssinx = 1;
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1 5 . 1 1 1
——CO0SX +—=SinX =—=, COS| X —arccos—— |= ——;
V26 V26 V26 [ V26 j V26

1
x=2arccos—+7k, ke Z 1
V26 ; OtBert: 2arccos —— + 1k, k € A, tn, n € A.

J26
xX=7n, neZ

4.4.C03. a) f(x) = 10sin’x —5+/3 sinx + 1.

U3 ycnoBus caenyer, 4ro F'(x) = fix) = tg% = 1 B UICKOMBIX TOYKaX.
Ax) = 10sin’ —5+/3 sinx + 1 = 1; 10sinx[sinx—f] =0;

sinx =0 x=mk, keZ b

& .Otmser: hk, ke Ay (-1)"3 +1n, n e A.
Sinx:ﬁ x:(—l)"§+nn, neZ 13
2

6) f(x) = 6sin’x —3/2 sinx— 1.

U3 ycnoBus caenyer, 4ro F'(x) = fix) =tg 37“ =—1 B HCKOMBIX TOYKaX:
Ax) = 6sin*x —34/2 sinx — 1 =—1; 6sinx(sinx—*/25] =0;

sinx =0 x=rnk, keZ b

< .OtBer: tk, k € Ay (-1)" 4 +7n, n € A
sinng x:(—l)"%+nn, neZ 14

4.4. C04. a) f(x) = 27 sinmtx + 57 cosmx.
IlepBooGpa3nas F(x) = —2cosmx + Ssinnx + C;
F(8)=-2cos8n + 5sin8n+ C=C—-2.
Ilo ycnoButo paccrosiaue ot (0; 0) go (8; C — 2) pasro 10. 3naumnr,
C=8
C=-4"
OtBert: F(x) = —2cosmx + Ssinmx + 8; F(x) = —2cosmx + Ssinmx — 4.
0) flx) = m sinmx — 1 cosmx. [lepBooOpasnas F(x) = —cosmx —sinnx + C;
FB3)=-—cos3n—sin3x+C=C+1.
TTo ycnosuro paccrostame ot (0; 0) no (3; C + 1) paBHO 5:

Cc=3
9+(c+1)2=25©[ )

C=-5
Oteer: F(x) =—cosmx — sinnx + 3; F(x) = —cosmx — sinmx — 5.
4.4.C05. a) f{x) =—6tgx + 3; y=—6x—5.

Ilycts (xo; flxg)) — Touka kacanus. [To ycnosuto f'(xg) =—

64+(C—2)2=100©[

cosx, =1
Orcrona cos’xy = 1 < [ 0 = xq=T7k, k € A.

cosx, =—1
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YpaBHeHHE KacaTeNbHBIX B T. (1k; (nk)): v =f"'(mk)(x —nk) + fink); f(mk) =3
y=—-6bx+6nk+3, ke OrBer: y=—6x+6mk+3,k e A
0) flx) = 4tgx + 1; y =4x + 5. Ilycts (xo; f{xg)) — TOUKa KacaHHSI.

o ycnosuro f'(x,) = Lz =4,
cos” x,

cosx, =1

Orcrona cos’xy = 1 < = x0=T7k, k€ A.

cosx, =—1
YpaBHEeHHE KacaTeNnbHBIX B T. (1k; fink)): y =f'(nk)(x —mk) + f(nk); f(nk) =1
OtBer: y=4x—4nk+ 1,k € A.
4.4.C06. a) f(x) = 2cosx — 11sinx. [lepBoobpaznas F(x) = 2sinx + 11cosx + C.
IIpousBognas f'(x) = —2sinx — 11cosx.
Io ycnoButo F(x) =—f"(x); 2sinx + 11cosx + C = 2sinx + 11cosx.
Otcroga C = 0. OtBeT: F(x) = 2sinx + 11cosx.
0) f{x) = Scosx + 12sinx. [TepBooGpasnas F(x) = 5sinx — 12cosx + C.
IIpousBoanas f'(x) = —Ssinx + 12cosx.
Ilo ycnoButo f'(x) = —F(x): —Ssinx + 12cosx = —5sinx + 12cosx — C;
Ortciona C = 0. OtBer: F(x) = 5sinx — 12cosx.
4.4.C07. a) f{x) = 3cosx —4x; y =—x — 2;
f(x) =—3sinx — 4.
Ilo ycnoButo f'(x) = —3sinxg — 4 = —1, e (xo; f{xg)) — TOUKa KacaHwus;

—3sinxg =3 < xg =—g + 27k, k € A.

b
Hanmenee ynaneHa oT HyJist TOUKa (—5; Oj .

T T T T T
\Y % == = : = fl == + = |+ -—1;
PaBHCHUE KaCaTCJIbHOU B T ( f( )j y ( )(x j f( j

T ks T 3n 3n
—|=-1; f|—=|=2n.Torga y=-x——+2n=—x+—.OTmBeT: y =—x + — .
f( 2) f( 2) T na y=-x 5 T=—x 5 y 5
0) flx) =2cosx —3x; y=—x—1

To ycnoButo f'(xg) = —2sinx, — 3 = —1, rae (xg; f{xg)) — TOYKa KacaHusl.

—2sinxy, =2 :>x0:—§ + 21k, k € A

I
Haumenee yaaji€Ha OT Havdala KOOpAWHAT TOYKa —5 .

it L L P L P
YpaBHeHHE KacaTeJIbHOM B T. (_E’f( ZD y f( 2)[X+2j+f( 2)

f’(—EJ =-1; f(—Ej _3r .Tormay=-x+m OmBeT: y =—x + 7.

2 2 2

4.4.C08. a) fix) = 9x + sin2x.

V¥ rpaduka f{x) emuHCTBEeHHAs TOUKa IepecedeHus ¢ ockio abecmmee — (0; 0), T.k.

fx) ctporo Bo3pacraer (f'(x) =9 + 2cos2x > 0).
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YpaBHEeHHE KacaTenbHOI B T. (X¢; f(xo)):

¥ =1(9 + 2c082xp)(x — x0) + (9xp + sin2xg).

W3sectHO, uto 3(0) = 0.

0= *9)(70 — ZXOCOSZXO + 9X() + sin2x0. 2X0 = tngO.

VY 3TOro0 ypaBHEHUs TOJBKO HyJIeBOE pemeHue x, = 0.
Torma y=11x. OtBetr: y = 11x.

6) f{x) = 10x + sin6x.

V rpaduka f(x) equHCTBeHHas TOYKa mepecedeHus ¢ ocbio abermce (0; 0), T.k.
fx) ctporo Bo3pacraer (f'(x) = 10 + 6cos6x > 0).
VYpaBHeHHe KacaTenbHOMU B T. (Xo; f{x0)):

¥ = (10 + 6¢0s6x7)(x — x7) + (10x, + sinbxy).
WzsectHo, uto 3(0) = 0.

0= *IOXO - 6XOCOS6X0 + IOX() + SiIl6X()

6x = tgbxy — UMeeT TOJBKO HyJIeBOE pelieHue xq = 0.
Torma y = 16x. OtBet: 16x.

4.4.C09. a) f{x) = sin4x. ITepBooOpa3nas F(x) = %MX +C.

ITo ycnosuto F(§j=0 = —CO:T[+C:0 = C:_i

cosdx 1
F(x)=— ——
(x) YRR

cos4x 1

Haiinem mymu:
Y 4 4

s

cosdx=-1;4x=n+2nk, k € n; x=§+n—2k,kem Otser: g+%k,ke/\.

sin5x

6) fix) = cosSx. [TlepBoobpasnast F(x) = +C.

. T
sin—
Io ycnosuto F[%): 2+C:0:—COSW+C:O sC:—é;
sin 5x sln5x:§ o sinSy=1< Sx="+2nk,

F(x) = 5

—é . Haiinem nynu:

kenes x=—n—+—2—nlﬁ,ke/\. Orser: 1ﬁ—zcﬁ,ke/\.
10 5 105

4.4.C10. a) f{x) = Ssinx — 2sin3x.
IlepBoobOpasnas F(x) = —5cosx + % cos3x + C.

W3BectHO, UTO F(gj =0 = C=0. F(x) =—5cosx +§ cos3x =0;

cosx=0

cosx[—5+z—§sin2xj:0; 13 = x=E+2TEk,k€ A
3 3 2

sin® x = ——
8
b
Otser: E+2nk ,ken.
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0) flx) = 4cosx + 3cos3x. [lepBooOpaznas F(x) = 4sinx + sin3x + C.
WsBectHO, uTo F(0) =0 = C = 0; F(x) = 4sinx + sin3x.

Haiinem nymu: 4sinx + sin3x = 0; sinx(4 + 4cosx — 1)=0;x=m7k, k € A.
OtBer: 1k, k € A.

2
44.C11a) f(x) =280 X1 5
s~ x sin” x
IlepBooOpasnas F(x) = —ctgx + 3x + C.
Ilo ycnosuro F kil :E:wtgﬁ+3—n+C:E; c=-I41
4) 4 4 4 4 2

OtBert: F(x) =—ctgx + 3x 72 + 1.

2
0) f(x):“&: 32 —2 . IlepBoobpaznas F(x) =3tgx —2x + C.
cos” x cos” x
Ilo ycnoBuro F(E :—E:3th—2~E+C:—E; c=23
4 4 4 T4 4 4

Otset: F(x) = 3tgr — 2x +g -3
4.4.C12.
a) y(x) =-2sin [x+§j .

V'(x) =—2cos (x + gj . [lyeth xg — MckoMas ToYKa.

ITo ycnoButo y(xg) = y'(xo);
—Zsin(x0 +£j = —2cos(x0 +Ej ; tg(x0 +£j =1 & x +IE T nk, k € A,
3 3 3 3 4

x0=—£+nk,k e A. OTBeT: —£+ﬂk,k €A
12 12

0) ¥(x)=—6 cos (x+%j .y'(x) = 6sin (x+%) :

IlycTb Xy — HCKOMas TouKa.
Io ycnosuio y(xg) = »"(xo);

—6cos| x+ 2 | = 6sin| x+ = ;tg x+X|=-1 c>x+E:—E+nk,ke/\;
6 6 6 6 4

x=—5—n+nk,k € A. OtBer: —S—H+nk,k € A.
12 12

Yposens D.
4.4.D01.
a) flx) =sinl2x —3; y=12x — 1. f'(x) = 12cosx.
Tlo ycnoButo f'(x) = 12, e (xo; fxg)) — TOUKa KacaHusI.
12cosxg =12 = cosxp=1 = xo =27k, k € A
YpaBHeHHE KacaTenbHOI B (Xo; fxo)): v = 12(x — 2nk) + f(2nk), (2nk) = -3;
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y = 12x — 24nk -3. I'padux ee mepecekaeT ocu B Toukax (0; —24nk — 3) u

(2nk +i; Oj . Toraa miomaas TpeyrojabHuKa S = %[27:/{ +%J(24nk +3)= % ;

24(nk)* - 2nk+§ :g ; 2ntk(127tk— 1) = 0, HO k — 11enoe = k= 0.

YpaBHeHue KacaTenbHol y = 12x — 3.

Otset: y = 12x - 3.

0) fix)=sinllx+ 1; y=11x+ 7. f'(x) = 11cosx.

ITo ycnoButo f'(xg) = 11, Tae (x¢; fxp)) — TOYKa KacaHUs.

1lcosxg=11 = cosxg=1 = xy =27k, k € A.

YpaBHenue kacatenbHoi: y = 11(x — 21k) + f(2nk), f(2nk) = 1;

y = 1lx — 227k + 1. I'padux ee mepecexaer ocu B Toukax (0; —22mk + 1) u
1 1 1 1

(2nk e Oj . Toraga miomans TpEyrojbHUKa: S = Z[an 11)(2275/{ )= 5

2277 — 2mk = 0; 2mk(1 17k — 1) = 0, 1o k — memoe = k= 0.

VYpaBHeHue kacaTenbHOH y = 11x + 1.

OtBer: y=11x+ 1.
4.4.D02. a) f(x) = —sin6xcos4dx

f(x) = —% (sin2x + sin10x); F(x) :i cos2x + ZLO coslOx +C
Hawu6onsmee 3nauenne F(x) npuanmaer npu x = nik, k € Z.
4 :l+i+C , C= 31 . F(x) 210052x+ic0510x+3l .
4 20 10 4 20 10
0) f(x) = —sinxcos3x.

f(x) = —% (sindx + sin10x); F(x) =% cos4x + % cos10x + C.

F(x) npuanmaer Hanbospiiee 3Hauenue npu x = 1k, k € Z.

2:1+L+C, C:IE. F(x):lcos4x+icolex+1§.
8 20 40 8 20 40
4.4.D03.

a) flx) = 5x — sin3x.
f'(x) = 5~ 3cos3x npuHEMaeT HauOoJIBIICE 3HAYCHHE & TIPU
cos3xg=-1=3xy=n+2nk, ke nr;

Xy = E+% , k € A, oe (xo; flxg)) — TOYKa KacaHusl.
Ny n 2mk . .
YpaBHeHHE KacaTenbHOM: y =8| x 373 + f(xy) 5 flxo) = Sx¢ — sin3uxy;
f(ﬁ+%j = 5—n+ 10mk . Torma y = 8x—8—n— 16mk +5—n+ 10mk _ 8x —m—27k.
3 3 3 3 3 3 3 3

Ota mpsMas nepecekaer och opauHar B T. (0; —n — 27mk), abciuce — B TOUKE
E+7t—k; 0.
8 4
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I(n mk 497> 491
IInomanp Tpeyroipauka —| —+— |(n+2nk) = . — (1 +2k)(1+2k) = ;
HHaA> Tpey 2(8 4]( ) 16 16( X ) 16
k=3
1+2k=47T= .
k=-4

Torna uckoMele ypaBHeHHs: y = 8x — Tmuy = 8x + 7m.
Otset: y=8x—7Tnu 8x + 7.
0) fix) = 6x — sin2x. f'(x) = 6 — 2cos2x. OYeBUIHO, YTO YTOJ HAMOONBIINN MPH

T
HanbombiieM f'(x). DTo qocTuraercs npu cos2xg = —1 = xg =5 + nk, k € A, e
(x0; flxg)) — TOUKa KacaHHsI.

YpaBHEHUE KacaTeIbHOMN: y = 8(x - g - nk) + 6(% + nkj ; Torma y = 8x — n — 2mk.
Ota npsMast iepecekaet ochk opauHar B T. (0; w + 21k), a ock abcrmcc — B TOUKe
(E+n—k; 0.
8 4
I(n mk
Inomaas TpeyronbHuKa S = o\ 5 T (m+2mk).

250wt

Ilo ycnoButo S = S

kj 257’

1 2 k=
1+2k)| —+— (1 +2k)=25=>
( )(8 4)" 16 ( ) {k

Tornma nckoMele ypaBHeHHS: y = 8x — St u y = 8x + 5.
OtBer: y =8x—Stmy=8x + 5m.

4.4.D04.

a) flx) = 5tg2mnx.

F=—20%
cos? (2mx)

VYron HauMeHbIIMH PKU HauMeHbLIeM f'(x), Tae (xo; flxg)) — TOYka KacaHus. A
9TO MPOUCXOIUT PHU cosZ(anO) =12mxy =71k, k € A,

k
i = 7’ ken
v . k (k). [k)_ —0-
paBHEHHUE KacaTelbHOH: y =107 x -7 + f ok f 5 = Stgnk = 0;
y=10mx — 5k
Ota npsiMast iepecekaeTt ochk opauHar B Touke (0; —5k), a ock abcrmcc — B TOUKe
L; 0 | . Torza nuoma b TpeyroibHuKa § = 1 5k L
2n 2 2n

2
Ilo ycnosuto S = 5t = 54L =51 = k=121
b

Hckomsble ypaBHenus: y = 10nx + 107, y = 10mx — 107
Otset: y = 10mx + 107; y = 10mx — 107.
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127
cos 2 (3nx)

0) flx) = 4tg3nx; f'(x) =

VYron HauMeHbIHH NpU HauMeHbIeM f'(x), Tae (xo; f(xp)) — TOYKa KacaHusl.

A 9TO MPOHCXOIUT TpH c0s>(37xg) = 1 <> 3mxy =1k, k € A = Xy = K ke n.

VYpaBHeHUE KacaTeNbHON:

y= 12Tf(x —gj + f[%j ; f(%] = 4tgnk = 0;

y=12mx -4k k € A.
Orta npsiMasi iepecekaet ocb opauHar B Touke (0; —4k), a ock abcuucc — B TOUKE

2
L; 0 |. Torna mnomans TpeyroibHUKa § = 1. 4k i = Ak~ .
3n 2 3n 6
_ 4k2 _
Ilo ycnoButo S = 61 = o =6n = k=131
T

Hckomsble ypaBHeHus: y = 12nx — 12nuy = 12nx + 127
OtBer: y = 12mx — 12nuy = 12nx + 127

4.4.D05.
a) flx) = 9tg X .
11

)= 9 . Yron HanMeHbImmit 1pu f'(xy) HauMeHbIIeM, T1e (Xo; fxo))

11cos? *

— TOYKa KaCaHu:.

cos2| X 1=1 c>1=nk,ke/\.
11 11

YpaBHeHUE KacaTeNbHOI: y = 2 (x—117k) + A117k);
11

flnk)=0=y=_"x-9nk.
11

Ora mpsMas mepecekaeT ock opauHar B T. (0; —97mk), a och abcuucc B
1. (117k; 0).

Paccrosinue mexxny Humu: [ = \/ﬁ nk . Toraa nepumetp OyIeT paBeH:

L =97k + 11mk ++/202 nk = mk (20 + +/202) .

Io yenosnio L = mk (20 ++/202 ) = 4(20 + /202 ) . 3nHaumr, k = 4.

VYpaBHeHue KacaTeNbHOMU:

9 9
=~ x-36n.0tmBeT: y=—x—-367.
T rETT

6) /0 = 11t} /() “O
9cos’ X
9

289



Yron Hanmenbmni np f'(Xy) HAUMEHBIIEM, T1e (Xo; f{x()) — TOUKa KacaHusl.

cos{%o]:l @%:nk,k6A®x0=9nk,ke/\

VYpaBHeHHe KacaTenbHOU: y = % (x — 9ntk) + f(9mk);

A97k) = 0 3y=1—91x7 1nk.

Ora npsiMast mepecekaet ocH B T. (0; —117nk) u (97k; 0).

Paccrosinue mexny Humu [/ =202k .
Torma mepumeTp OyzmeT paBeH:

L =9nk+ 11nk ++/202nk = mk (20++/202) .
Ilo ycnoBuro L = 1k(20++/202) =3(20++/202)1 .

3nauut, k= 3. OTBET: y = %x733n .

4.4.D06.
a) f1(x) = 8sinx; fo(x) = 4tgx

. 4sin x,
Tlo ycnoButo f1(xg) = f>(xo), 8sinxg ——— =

cosx,
sinx, =0 X =1k, keZ
4sinx,| 2— 0 1 < T :
€os X, COSXOIE xO:i§+2nn, neZ

Tk x9 € (0; ), TO x5 =—

F(x) — nepBoobpasnas mis f1(x): F(x) =—8cosx + C.
VYpaBHEeHHE KacaTeIbHOU K
F): y = fixo)x — x0) + F(xo); fi((xo) = 43 ;

4n3

F(xg)=-4+ C. Torma y = 4\/—)6— 3 +C-4.

1 n C
Ora npsiMasi mepeceKaet och adCHUCC BT. | —=+————; 0 |.

33 43
1 L
ITo ycnmoButo —+77— \/—
Y V33 43
comB g
3
Torma y = 4\/§x+n\/— 77\/—,4.

3
OTBeT: y = 4\/§x—ﬁ\/——12 .
0) f1(x) = 10sinx; fo(x) = —5tgx
Io ycmoBuIo f;(xy) = f>(xo)
10sinxy = —5tgxy
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SSinxO[2+ =

cos X,

Tk xg € (0; ), TO X, = Z?n

F(x) — nmepBoobpasnas ais f1(x): F(x) =—10cosx + C.

YpaBHeHue kacaTenbHOM M1 F(x) B T. (xo; F(xo)):
¥ =A00)(x —Xo) + Fxo); fi(xo) =53 ; F(xg) =5+ C

y=5\/—x—102\/§+5+C.

2
OTta npsmMas rnepeceKkacT oCb 8.6CLII/ICC BT. (7_7_7

To ycnosuto @7ifi:\/§+ﬁ; g,

3 3 53 6
10m/3 53
+5+

Torma y = 5\/§x -
Y 3 2

57t*/5—15.

6

5

-20.

y:S\/§x+

51‘C\/§

6

-15.

OtBeT: y = 53x+
4.4.D07.

a) flx) = sin(5x+§j , g(x)= cos(5x+g] .

To ycnosuio f'(xp) = &' (xo);

b b b
S5cos| 5xy+— |=-5sin| Sxy+— |; tg| Sx,+— |=-1;
(°2j (“zjg((’zj

5x0+E=3—n+nk,ke/\; x0=1+EE.

2 4 20 5

W3 Takux To4yek B | 0; I nesar =ou 9j
2 4 20

Y o
Juns 2 : ypaBHCHHUE KacaTeIbHOM K f(x):

s Gl
EE e

5x 5w 1

ypaBHEHHUe KacaTeIbHOU K g(x)

sinx, =0 X ,=mk, keZ
j:o =

1 2 .
cosxozfg xozi?n+2nn, nez
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9 "
Jns 2—1(; : ypaBHEHHE KacaTelIbHOH K f{x)

o5 ) A

__5x L
YUTRTWETR
ypaBHEHME KacaTelbHOH K g(X): y=g (9nj[x 9”J+g(9j] ; g’(gj) :_i;
20 20 20 20) 2

NE TR
20) 2T RTWE 2

0) flx) =Sin( xf7j g(x) —cos(3x7§j .
Io ycnosuio /'(xo) = g'(xo)-

3cos(3xo—g]:—3sin[3x0—g]; tg(3x0—§j:—1; o=k, ke A

3 Tk
3x0:7n+ﬁ+rrk; Xy = E+£+7 ken Tk xye [0; g},TOX():EJFl.

4 21 2 o0
Ypasherne KacatensHol x fix): y f’(xo)[ ”’%j () f(xo)—*jz,
. 25 1
Flo)=sn(3-22-2) - .

3n 3n 251 1

3 L
N 4\/—21\/'J—J’ TN N

YpaBHeHHE KacaTenbHOU K g(X):

Torma y=-

r=g ) 72T g )5 )= ()=

Tornma y:_ix_'_i_i'
LA R
OtBer: y:—ix+25—n+i; y:_ix+3l_i.
AT RN R LA S
4.4.D08.

a) flx) =4 + 3cosdx; f'(x) =—12sin4x.
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YpaBHeHHE KacaTeNbHOM: y = f'(,%j(x+3§j+f[,3§) .

f’[—%nj =0; f(—%nj =4+3=7; Tornay =7 — KacarejibHas.

Pemnm ypaBHenue: 4 + 3 cosdx =7; cosdx =1 < 4dx =2nk, k € A;
k

— L ken
2

k
Touku nepeceueHus (%, 4) .

nk .
f ’(7j =0 = naHHas npsMas SBISETCS KacaTeIbHON U B IPYTHX OOIIUX C rpa-
(hMKOM TOYKaX.

Otser: (%k, 4) , SIBTISIETCSI.

6) fix) = 3 + 2cos8x; f'(x) = —16sin8x

YpaBHeHUE KacaTeIbHOMI: y :f’(fgj(x+gj+f(fg] . f’(fgj =0; f[fgj =5

Torma y = 5 — xacarenbHasl.
Pemnm ypaBuenue: 3 + 2cos8x = 5; cos8x = 1

8x=2mk, ke n,=>x= %k . Touku nepeceyeHus (%k, 5) .

k .
f '(Tj =0 = naHHas NPAMas ABJISCTCS KacaTebHOM JUTS BCEX OOIIMX TOUYCK.

OrtBeT: (%k, 5) ,k € Z; ssnsiercs.

4.4.D09.
a)flx)=4+ SSin%x.

15 3x

X)= —cos—.
S &) 5 o8
YpaBHeHUe KacaTeNbHON: y = f’(s?nj[x—s?n)+f[5?n] .

(5T 5
S [?j =0; f(?j =9. Torma y = 9 — KacaTeJbHas.
Pemum ypaBHenue: 4 + 55in37x= 9, sin% =le 3x_ g+2nk s
x:§+% , k € A. Bce o0mmue Touku (ng%; 9), ken
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n 7k .
f ’[§+7j =0, 3HaYMUT MpsIMast SIBISITCS KacaTeNbHOM IJIsi BCeX OOIIMX TOYEK

abciuce. OTBeT: (§+%; 9] , k € n; sBsteTcsL.

0) flx) =7 + 2sin2x.
f'(x) =4cos2x.

YpaBHeHHE KacaTelIbHOW: y = f’[%)(x —%t) + f(%nj .

St

fl[?j =0; f(%j =9;y =9 — kacarenbHasl.

Pemnm ypaBaenue: 7 + 2sin2x = 9; sin2x = 1;

2x=g+2nk ke n

x=§+nk , k € A; OOmmuMe TOUKH: (§+nk; 9) Jken

VY
Sf'|=+mnk |=0,
4
SHA4YUT OpsaMas ABJISICTCA KacaTeJIbHON JJI1 BCEX 061]_[I/IX TOYCK.

OrtBerT: (%‘Fﬂik; 9) , k € A; sBngercs.

4.4.D10.
a) flx) = 3cosx —J55sinx .
IepBoobpasuas F(x) = 3sinx ++/55 cosx + C =

=8[Zsinx+\/§—5cosx]+c = 83in(x+arccos§j+c .

OueBUIHO, YTO 3KCTpeMyMbl — J100 8 + C, 1160 —8 + C.

1.8+ C=1= C=-7uF(x) = 3sinx+~/55cos x + C = 3sinx —~/55 cosx — 7.
2.8+ C=1= C=9u F(x) = 3sinx + /55 cosx + C=3sinx — /55 cosx + 9.
OtBer: F(x) = 3sinx /55 cosx — 7 F(x) =3sinx /55 cosx + 9.

6) flx) = —3cosx — /91 sinx .

IepBooGpasuas F(x) = —3sinx ++/91 cosx + C =

=10 —isinx+@cosx +C =10sin x+arccos(—ij +C.
10 10 10

OueBHaHO, uTO IKCTpeMyMbl — n60 10 + C, nmubo —10 + C.

1.10+ C=1= C=-9 u F(x) = 3sinx ++/91cosx — 9.
2.-10+C=1= C=11nF(x)=-3sinx + V91 cosx +11.

Otset: F(x) =—3sinx + ¥91cosx —9; F(x) =—3sinx + /9l cosx + 11.
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4.4.D11. a) f{x) = sin 15xsin30x.

f(x) = 1 cosl5x _1 cos45x;
2 2

IlepBooOpa3nas F(x) = L sinl5x — L sin45x+C .
30 90

UsBectHO, uT0o f(—71) =0 = C=0.
Perunm: 3sinl5x = sin 45x. 3sin45x = 3(3sinl5x — 4 sin’15x) = sinl5x = 0;

15x=mnk. k € A; x:n—k,ke A. OTBeT: x:n—k,k € A.
15 15
6) fix) = cosl4xcos28x.

f(x) =% cosl4x +% cos42x;

IlepBooOpasznas F(x) = Lsin 14x —isin 42x+C.
28 84
WzeectHO, uTo F(—6m) =0 = C=0.
Pewum ypaBHeHue: L sinl4x — L sin 42x = 0.
28 84
3sinldx = 3sinl4x — 4 sin’14x = sinl4x = 0;
ldx=rnk. k € A; x:n—k,ke A; OTBer: x:n—k,ke A
14 14
4.4.D12. a) f(x) = cosbxcos18x.
f(x) =% cosl2x +% cos24x.

IlepBooGOpa3nas F(x) = i sinl2x + 4i8 sin24x + C.

N3BectHO, uTO F(Sl) =0 =C=0.
6
Pemum ypaBHeHue:
%sianx +4issin24x =0; 2sinl12x + 2sinl12xcos12x = 0;

sinl2x =0

2sin12x(cos12x + 1) = 0; 5
cosl2x =~1

OueBHIHO, YTO BTOPOE BXOAUT B TIepBoe. PerraeM TONbKO epBoe ypaBHEHHE.
sinl2x=0< 12x =7k, k € A; x:% ,k € A. OtBer: x:% ke
0) f{x) = sin2xsin6x.
f(x) = 1 cosdx . cos8x.
2 2
sin4x 3 sin 8x

8 16
sin4x sin8x

IlepBooGOpasnas F(x) =

+ C . U3BecTHO, 9TO F[—Z—nj =0 =>C=0.

Pemum ypaBHeHue: =0 2sindx — 2sindxcosdx = 0;
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indx=0
2sindx(1 —cosdx) =0; | ° "
cosdx =1

Bropoe Bxomut B niepBoe. sindx = 0; 4x =1k, k € A; x = % ,ken.
k
OtBer: % ke n.

§ 5. Iloka3aTtenbHas GyHKIMA

YpoBenn A.

4.5.A01. a) flx) =2¢"* —x — 10v/x . Touxa Kacanms M(4; yo).
10 0 10 5 3
=2-e-1l-——=l-==-=;

Yxac :f(xo)(x - xO) +ﬂx0);f(x0) =2t h 1= 2\/g 4 2 2 ’

f50) =2-4-20= 222 Je = -2 (x-4)-22

tgoc=k,ruek:y=kx+63tga=7%.

tga—?

OtBeT: tgo = i .
2
6) flx) =-3¢"" —4x + 15/x . Touxa Kacanus M(9; yo).

7 (xg) = tgo. (ickomoe); f(xo) = —3¢*° =4 +% :

15 9 9 9
N=-3-4+ - =—= = tga=——.OTBer: tgoL =—— .
S©) 7 S8 5 g A

3x+4, —

4.5.A02. a) Haiitu y'(x). y(x) = 2% x 72. Y(x)=4x - e

[ 4 16 616 16 16
—— |=——+——="—_01BeT: —.
3 3 9 3 3

354 2 3x+d
T+ exte

6) y(x) = 4x’e™"3; x = % .

5 5 25

4.5.A03.a) f{x) =3x + 1 —2¢"2 1. M (2; yo).
Yiae =S (X0)(x = x0) + flxg); f(¥) =3 - 26" f(x) =3 -2 =1
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fxg)=6+1-2=5=y,,,=x—2+5=x+3.01BeT: y =X+ 3.

6) fx) = 5x —1 +2&"% 7. M (<2; yy).

Viae =/ (k)& X0) + f0x0); (X) = 5+ 26" f(x0) =5 + 2= T; flxg) =—10— 1 +2=
O =Y =7(x+2)-9=7x+5.

OtBet: y = 7x + 5.

4.5.A04. a) kacarensHast f{x) || ¥

flx)=5x—8¢"; y=-3x—16. T. M (x0; yo) — TOYKa KaCaHHU.

Yiae =f (X0)(x — x0) + fxg), €CIH Yioc || v = 13 ycnmoBus ko> HUIMEHTH! paBHEI =
f(xp)=-3.f(x0)=5-8e0=-3=x,=0.

OtBer: Xo = 0.

0) flx)=3x+7e"; y=10x + 14; f(x) || y.

y=10x + 14; f'(xo) = 10; f'(xg) =3 + 7e*0 = 10 = x, = 0.

OtBert: X =0.

4.5.A05. a) f{x) = 7¢" + 3 nepBooGpasHas nepecekaet ock Oy B T. (0; 4).

[(7e" +3)dx=T¢" +3x+ C =y,
T.M0;4)ey=>7+C=4<C=-3=y=Tc"+3x-3.

Otser: y = 7¢* + 3x — 3.

0) flx) =2¢e" — 3, mepBoobpazuas N Oy B 1. (0; —3).

J@x =3)dx=2e"-3x+C=y;2+C=-3=C=-5=y=2¢"—3x—5.

Orset: e =2¢* —3x — 5.

In2 n
45.A06.2) S= | ede=e” =2-123,
“in3 -In3 3 3
In3 n
6) S= | cdx=e'|" :3—122.
“In2 —In2 2 2
Yposens B.

x+1
4.5B01.2) f{x) =3¢ 3 +2e*"" 43 1. M (-1; yy).
T+l
Yiae =S ()(x —x0) + flx); f(xo) =€ * +8e"" =148=9;
fx)=3+2+3=8=yu: 9x+1)+8=9x+17.
OtBer: y =9x + 17.
x+1
0) f(x)=2e 2 =3¢ +9, 1. M(~1; yp).
X +1

Yiae = T'(X0)(X — Xo) + f(X0); /' (x0) = 2 ‘EeT -3.28"0" =1 -6=-5;

(X)) =2-3+9=8; Ve =—5(x+ 1) +8=-5x+3.

OtBet: y =—5x + 3.

4.5.B02. a) f{x) = ¢ *(Bx — 14)* . M(5; yo).
ykac:f(xo)(x - xO) +f(X0);f(X0) = 1;

fx)=—e>% (3xy— 14)* + 12" (B3x — 14’ =—1 + 12=11;
Viac = 11(x =5)+ 1=11x—-54. OtBeT: y = 11x — 54.

6) fix) = e*(4x — 7)*, T. M(2; yo).

flxo)=—"@x -7+ 16 (4x -7y =-1+16=15;

Sfx0) =1 = Yeac = 15(x —2) + 1 = 15x — 29. OtBeT: Yy = 15% — 29.
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4.5.B03. a) f{x) = 11"In29 — 29"In11. fix) L Oy = fix) || Ox;
Ox:y=0=f(x0) =0;
S (xo)=11°1In11 - In29 —29% In11-In29 = 11" -29" =0 = x, = 0.
Ortser: 0.
6) fix) = 19'In28 — 28"In19. f{x) || Ox = f'(x) = 0;
S (x0)=(19" —28")In19 - In28 = 0 = x, = 0. OtBer: 0.
4.5.B04. a) f{x) =14"— 1, Yeac ||y, y = xIn14 — 20
T. M(xo; yo) =
Veae = (o) (x = Xo) + flxg) = K03. Yiae = y; [ (x0) = 14™In14;
fxo) =1nldx, — 1= 14" =1=f"(x)=In14=14" In14 = In14 = x, =0 = y, = 0.
OtBer: yo = 0.
0) lx)=21"+ 11,y =xIn21 — 11, 1. M(xy, yo) — ?
Yiac || y=F (x0)=In21; [ (x0)= 21" In21 = In21 = x=0=y, = 12.
OtBeT: yo = 12.
5-2¢%

e

4.5.B05.a) f(x)= F'(x) =fix) y =10 + Tcosx.

j(i\_—Ze"jd =-5¢"-2e"+C=y, K. Byciosun Oy => x=0=
E

y=10+7cos0=17=-5-2+C=17=C=24 = 5¢ - 2e"+24
Orset: F(x) =-5¢™ — 2¢* + 24.
9+8¢™

6) flx) =———,y =14+ llcosx.

€
[(9e™ +8e")dx=—9¢ " +8¢* +C=y (1)
x=0=y=25;

IloncraBnm 51 3Hauenns B (1) nomyunm: =-9 + 8 + C=25=C =26=y =

=-97"+8e"+26. OrBer: y =-9 " + 8" + 26.

4.5.B06.

2) y(x)= 3-36" +4-6""' =30xIn6 @ 3-In36-36" +4In6-6"' -301In6 _
61ln6 6In6

6In6+ 6% + 24106« 6°=30In6 = 0; 6~ +4 -6 - 5=0,6=1¢,1> 0, 2 + 4t — 5= 0;

03

=1l
E_ s =t=1,6"=1=x=0.Orser: x=0.

5) (x)_2-16X+4”1780xln4 ,(x)_2-ln16-16"+ln4-4“17801114_
d 41n4 Y 4n4

4In4 - 4% + 4In4 - 4 — 80In4 =0; 4™ + 4 —20=0;

0;

4" =4
=4"=4=x=1.0tmBer: x= 1.
45 =5
4.5.B07. flx) = 14e'™ + 5, F(x) N f(x) = T. M(0;)).
14

[(14¢" +5)dx = Eem +5x4C;
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f(x) =210e"%;
3136 14 s, 3136

x=0=>y=210=> %+C:210 > C=— = y=—e " +5x+——.

15 15 15

6) fx) = 6e™ + 13; F(x) N f'(x) = T. M(03).
J(6x™ + 13)dx =g e™+13x=C;

f1(x)=42¢™;
y=0=>y=42= g+c=:42:c=2—§8 :>y=ge7x+l3x+¥.

OTBeT:y=é e™ + 13x +§ .
7 7
4.5.B08.

In5 3In$ 3in3
a) §= jZeS“dx:% | edt==¢ =%(53—23)=§(125—8):

n2 332 3 L

2017278,
3

In7 3 2In7 3 3
0) S=[3e™dx== | edt==(7"-3")==-40=60.
) J 2 ! 2( ) 2

In3 2In3
4.5.B09.
a) fix)=6"—36xIn6 + 5. yue Lx=-19; x9—?
f'(xo) =0 = Vxac ” Oy;
f'(xo) =1n6 - 6™ — 36In6 = 0;
6™ =36 = x;=2. OtBeT: Xo=2.
0) flx)=18"—18xIn18 +29; x =-7; xg — ?
Yiac || Oy = f'(x0) = 0;
f'(x0)=1n18 -18% — 18In18 = 0 = xy = 1. OtBet: xo = 1.
4.5.B10.

26"

a) f(x)= [ A
U3 ycnosust crenyer, 9to f'(xg) = 0; f'(x) =26™ — 28 = 0; x¢ = logye 28.
OTBeT: Xg = log,428.

0) (= 111919

S'(x0) = 0; £ (x0) =197 = 25; = x( = logyy 25.
OtBeT: Xo = log925.

4.5.B11.

a) fix) =cos3x +¢%; 1. (0; 0) € F(x); F(x) —?

[ (cos3x+e*)dx = sin 3x

728x72;y1<ac ||y=*2;x0*?

=25x + 7 Yiac |y =75 %0 —?

+e"+C=y;
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=1+C=0=>C=-1;=> y:¥+ex—l.

Ortser: y :% sin3x +¢* — 1.

6) flx) =sindx + ¢"; 1. (0; 0) € F(x); F(x) —?
—cos4x

[(sindx+e*)dx = +e'+C;

S T T P PN L LSS
4 4 4 4

Otser: y = L cosdx +¢* 3 .
4 4

4.5.B12.
a) f(x)=3"+x+4+1; 1. M(0; yp).

Viae =S G0)(x —x0) +fox0): M) = 45 f(x) =3 In 3 + 1

=In3+—;
2\/x,+4 4

= Ve :(%+ln3jx+4.
1
OrtBert: y=(z+ln3)x+4.

6) f(x)=e"+24x+1+1;T. M(1; ).

Sxg) =e+242 + 15/ (xg) =€ +71 e+
NER

s

Sl-

=y =(e+i}c+1+i OTBeT'y=(e+ij+l+i
V2 V2 ' V2 V2

Yposens C.
4.5.C01.
a) f{x)=2"1n2+6x-5
F(x)=2"+3x*5x+C
F'(x)=f(x)=0=2"In2+6x—5<0 Ha [-5; 0]
3uayut F(x) yoriBaeT Ha [—5; 0] Xp0=—5 Xpmi=0.

F(=5)-F(0)=2 3-1+3-25+25=99+2 = 993i2 .

OtBer: 99L .
32

6) flx)=5"In 5+4x—6, F(x)=5"+2x"~6x+C
F'(x)=A(x)<0 mpu x € [-2; 0].

3nayur F(x) yosiBaeT Ha [-2; 0]
xmax_‘2 xminzo-

F(-2)-F(0)= - 148412 =19+ 19,04
25 25

Otsert: 19,04.
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StudyPont.



2In5

0) fix) = = 6x —24; [-1; 2].
2
)= ’2;1: 5 _6<0 mpuVx; = fi-1) = 10In5 — 18 — max;

f(2)=£ In5 — 36 — min; = max — min = 10In5 — 1873 In5 +36=& In5 + 18.
25 25 25

OrtBeT: ﬁln5+18 .
25

4.5.C02.
9.8+ 145.72* §.9%*!
a = - + .
) S 2In8 In72 2In9
Yxac L Oy :>y1<ac H Ox jf(xo) = Oa
’ 9.82*1.1n8-2 145-72*.In72  8-9**'.2.In9

S'(x) = - + =
2In8 In72 2In9
=9.8""_145.72°+8. 9% =;
72 - 8% —145-8-9"+72.9%=0;

(3] o e (-] 9 =

Oteer: x=1; x=—1.

4.92x+1 97 36x 9 ‘42x+1
0) f(x)= - + .
) J® 2In9 In36  2In4
f(x)=0;f(xp)=4-9""-97.36"+9 . 4> =0,
36-97—97-9. 4+ 36- 4% =0;

5=
2x x n -
36-[2j —97[3j +36=0; 4) 4 =x=1x=-1.
4 4 9\ 4
25
Oteer: x=1; x=—1.
4.5.C03.
a) flx) =3e* = 3¢ +2, . M(x0; 2).

3™ —3e"0 +2=2; 3" —3¢"% =0 = x,=0;
Yxac :f(xo)(x - XO) +J‘(XO);
flxg) = 2; f(xg) =240 —21e™ =24-21=3;
= Vyae = 3X + 2. OTBeT: y = 3x + 2.
6) flx) = 4e™ — 4e™ - 3, T. M(xo; -3).
4e%0 460 —3=-3 = x,=0;
Yiae =f (X0)(x — Xo) + fxo); £ (x0) = 24€%0 —20e™ =4 ; =y = 4x - 3.
OtBet: y =4x — 3.
4.5.C04. a) f{x) = (x* — 8x + 16)e" + 2; Ve || OX.
Yxac ” Ox :>f(x0) =0;
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F'(x0) = (2x — 8)e" + &"(x* — 8x + 16) = 0;
¥ —8x+16+2x—8=0;

=2 46?4 v = A 40 AN = -y =
4,3](2)—46: +2;y=4e"+2; f(4) =2, y=2.
Xy =
Otser: y=4¢” +2;y=2.
6) fix) = (x> = 9x + 21)e" + 1, y Hac || Ox.
() =0; e’ —9x +21 +2x - 9) = 0;

-4
[x J A= 1=y =3¢ + 1=y,

X =
Omeer:y=c¢'+1;y=3e’+ 1.
4.5.C05.
a) fix) =¢" — 2 sinx — 4x + 3; F(x) N f(x) = 1. (0; yo).
f'x)=¢"—2cosx—4;x=0=>f(x)=1-2-4=-5,
j(e'*—Zsinx—4x+3)dx=ex+2cosx72x2+3x+C=y;
142+ C=-5=C=-8; = y=¢"+2cosx — 2x* + 3x — 8.
OrtBet: y = ¢ + 2cosx — 2x% +3x - 8.
0) fix) =2€" + 3sinx + 6x — 1; F(x) N f'(x) = (0; o).
fl(x)=2¢"+3cosx +6;x=0=>y=2+3+6=11;
[(2¢* +3sinx+6x —1)dx = 2¢" — 3cosx + 3x* —x + C;
=2-3+C=11=C=12=y=2¢"—3cosx +3x* —x + 12.
Ortger: y = 2¢* — 3cosx + 3x° —x + 12.
4.5.C06.
a) flx) = 16x> — 35¢%;
Fx)nOx=T1.4uTt. B; A(0; 0); B(x, 0); x; —?

[(166* ~35¢")dx = 8™ —35¢" + C=y; 1)
7.(0;0) € (1)=>8-35+C=0=C=27;
= y=8e"—35¢" +27; ®))
1. (x1; 0) € (2) =8e* —35¢" +27 = 0;

x=0

lenz = 4 :ln% . OtBert: lnzgl .
8

6) flx) = 2¢* — 29¢%;

(05 0); (x0; 0) € F(x); xo—?

[(2e? =29¢")dx = e* — 29¢" + C = 0;

(0;0): 1-29+C=0= C=28 =y =e"—29¢" +28;

-0
(xp; 0): €2 —29¢™ +28=0; |~ = x = In28.
x=1In28
Ortger: In28.
4.5.C07.

a)‘f(x) =4"-4.2"- 14)dn2; YVkac H Vs = )Clll4; Xo— 9
Tk Ykac ||y1 :>f()€o) =In4;

303



(x0) = 4"In4 — 4In2 - 2* — 14In2 = In4 = 2In2;
2.2% . In2—4In2 - 2*—16In2 =0;
2% _2.2"-8=0;2"=4;x,=2. Orger: x=2.
0) flx) =9"— 14 - 3 — 34xIn3; Yy || y1; y1 = xIn9; xo — ?
S'(x0) = In9;
f(x0) =1n9 - 9" — 14In3 - 3* — 34In3 = 2In3;
2.3%_-14.3-36=0;3"-7-3"-18=0;
*=9; xo=2. O1BeT: X( = 2.
4.5.C08. a) fix) = (5x + 2)e™; g(x) = (17x — 4)e™;
yllcac f) ” yiac () > Xor = Xogs
Haiitu y1 Hyz.
o ycnosus momyuaeM: f'(x) = g'(xo);
1) =570 +267 (5x, +2)

=5 + 10@2““x0 +4e™0 —17¢ —34e2"“x(, +8e™ =0
g'(x%,) =17 +26™ (17x, - 4)

—24e* xy=0; xo = 0;
Yxac =f'(x0)(x - xO) +ﬂx0);
S (x0) = g'(x0) = 9; flxo) = 2; glxg) = —4; = ' = 9x +2;y* = 9x — 4.
OTBET: Yiae (fy = 9X + 25 Yiac @) = 9X — 4.
6) fix) = (dx + 5)e*;
g(x) = (22)6 - l)eSX; Yxac (f) H Yxac (g)>
f(xO) = g’()Co); Haiitu Yxac () X Yrac ()
S(x0) = 3 (4x, +5)+4-¢™;
g'(xg) = 3 (22x, —1) + 22, => 12x,e™ +15¢™ +
+4e* —22e* 43¢ —66xe™ = 0;
—54x - € =0 = x = 0; /(x0) = g'(x) = 19; fixo) = 5; g(xo) =1
= Veac () = 19X+ 55 Yiac (o) = 19x — 1. OTBET: Yiae () = 19X + 5 Yiac (o9 = 19x — 1.
4.5.C09. a) f{x)=1-2x—4"In4, x € [0; 5].
F(x)=x—x"—4"+C F'(x)=f(x)<0a [0; 5]
= F(x) yOBIBaeT. x,,=0
F(opa)=—1+C=5 = C=6.
Otser: F(x)=x-x’—4"+6;
0) flx)=1-4x-3"In3 x € [-3; 0].
F(x)=x—2x>-3"+C F '(x)=f(x) — cHayasa MONOXKUTENbHA, [IOTOM OTPULIATEIbHA.

1 1
CpaBumm F(-3) u F(0): F(-3)=-3-18——+C=-21-—+C.
pasiin F(-3) u F(0): F(-3) = =

F(0)=1+C. xpp=3 21— +C=-3 C=18-
27 27

Otser: x—2x" —3° +18L .
27

11-36° 6!
e g e [ly=17x+5.

4.5.C10.2) f(x)=
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=["(x0) = 17,
11:2In6-36"  6:In6-6" _

"(x0) = 17;
S (%) 2In6 n6
11-6%+6-6%-17=0;
=6'=1=x=0;
Ykac :f'(XO)()C - )Co) +f()60);
11 12 23 23
’ = + = 3= Viac = 1 7x + .
S x0) 26 26 260 e 2In6
OTBCTZy:17x+A.
2In6
17-4° 2
0 = +— Yk =19x+1.
) f(x) 2 o Yiac 1Y
17-2-In2-2** 2.2%.In2
"(x0)=19; f'(x,)= + =19;
S (xo) S'(x) Tino 0
17-2%42.2°-19=0;,2=1=x,=0;
17 4 21 21
= + = ;= =19 +—.
S = T 2z ¢ 2In2
OrtBert: y = 19x+i.
2In2

4.5.C11.
a)x()=3t+e " +38; V>21—2
X'(f) — 3TO €CcTh CKOPOCTH TOYKH.
Y@H=3-e">2=e"'<1=9-1<0=1>09.
OrtBet: HaunHasg c t = 9.
O)x()=5t+e ' +41; V>4 t—?
Y(@)=5-¢">4e <1 =>T7-1t<0=>1>7.
OtBeT: HauuHast c t = 7.
4.5.C12.
a)x()=t—e""+41, V<2;t—2
x'(f) — cxopoets =x'(f) = L+ e <2 = e < 1;
4—t<0=t>4. Orser: HaunHas c t = 4.
6) x()=2t—c"'+38; V<3:t—?2
Y@ =2+e"<3= <z 1a<0= > 1.
OtBer: HaunHasi c t = 1.

Yposens D.
4.5.D01.

a) fix) = 16'In16 — 2 - 4* - Ind; F(x) N Oy = (0; -9); F(x) N Ox = (xo; 0) — ?

J(16* In16—-2-4"In4)dx = 16" -2 - 4"+ C =y;

T. (0; —9) € manHou mpsimoit = 1 -2+ C=-9 = C=-38;
=y=16-2-4"-8=0;4"=4=>x=1=r.(1;0).
Ortser: (1; 0).

0) fx) = 25"In25 — 5"In5; (0; —20).
F(x)=[(25"In25-5"In5)dx =25 - 5"+ C=y;
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T.(0;20)ey=>1-1+C=-20= C=-20;
= y=25-5-20;

T. (xp; 0) € y = 25" - 5" -20=0;

5"=5 = x =1 = uckomas Touka (1; 0).
Otser: (1; 0).

4.5.D02.

a) flx) = 4e™ = 3; (—4; 1).

Yxac :f(xo)(x - xO) +ﬂX0);

f) = 4ot =4

Sxo) =1

= Ve =4x+4)+1=4x+17,

Haiinem paccrostame ot 1. O (0; 0) mo y = 4x + 17.
ABC — npsiIMOYTOJIbHBIH TpeyroNbHUK

s=tac.pc=Lag.cm:
2 2

AC:H;
4
BC=17=> S:@;
8
A
B(0; 17)

c@0;0
= ™

AB= [ﬂj +(17)2:@;
\/ 4 4

ooy =ACBC_289 4 .
AB 4 1717

cM =17 .

OTBCTI\/ﬁ.

6) flx) = 5" - 3; (—4; 2).

(o) = 56" = 5; flxg) =2
= Ve = S(x +4) +2="5x+22;
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A
B(0; 22)

.

C(0; 0)
A —2; 0
5
AHanornyHo myHkTy a) CM = AC;:C ; AC = % ; BC=22; AB= 22\5/% ;

2 5 2
= CM="2.22. ==
5 226 26

Otger: 22 .
V26

4.5.D03.
a) flx) N g(x) = (xo; y9) — TOYKA KacaHUs;
fx)=7-18"%
g(x)=6-2172.7.18"2=6-21"%

x+2
(ﬁj _6_18 =Sxot2=1x=-1;

21 7 21

Yiae = f (Xo)(x — x0) + fxo);
f'(xg)=7-1n18 - 182 =126In18;
Sxo) = 126= yipc = 126In18x + 126In18 + 126;
g'(x0) = 6In21 - 217 = 126In21;
2(x0) = 126 = Yy = 126In21x + 1261021 + 126;

SA:%AHBC

/

A4 H

T. B (0; 126In18 + 126); 1. C (0; 1261n21 + 126); = BC = 126In21 — 126In18;
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A(=1;y0) = AH=1=> Sy = 63(In21 — In13).
OrtBet: Sy = 63(In21 — In18).

6) fix) =8 - 217" g(x) =7 - 24"
8§-21""'=7. 24" = x=2;

Yxac =f'(x0)(x - )Co) +f()C0);

(o) =8 - In21 - 21" = 168In21;
g'(x)=7-In24 - 24" = 168In24;

Sxo) = 168; g(xo) = 168;

A

\]

A4 H

= y1 = 168In21x — 336In21 + 168; y,, = 168In24x — 336 In24 + 168;

S 5c :%BCAH ;1. A (25 y0) = AH=2;

T. B (0; 168 — 336In21);

T. C (0; 168 — 336In24); = BC = 336In24 — 336In21 = S, 3c = 336(In24 — In21).
Otset: S) = 336(In24 — In21).

4.5.D04. a) f(x) =% 25"+ 857, Yiac LY

9In5 "
Ecnu npsimbte L, To yrioBbie KO3 (QUIIMEHTHI COCTABIISAIOT PAaBEHCTBO:

k= ;—1 = £(x,) = 9ln5:

2

F(x0) =% 1n25-25 + 8-In5-5° = 9ln5;

In5-5% + 8:In5-5" - 9In5 = 0; 52 + 8-5 -9 =0; 5 =1;

x0:0:>f(x0):% +8:% :ymv:9ln5x+1§.

OtBert: y = 9xIn5 +% .
6) () =~ -49" — 3.7, yron L y=—2
2 Y Y T

AHaIOrHYHO II. a) f'(xo) = 4In7;

(%) =% 2In7-49" — 3-In7-7 = 4In7; 777 - 3.7 -4 =0;
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7“=1:>x0=02>f(x0)=% - =% :>y,<ac'=4ln7x+%.

OtBeT: y = 4x:In7 +% .

4.5 DO5.
a) fix) =7-5'In5 + 4-8"In8 + 3;
min F(x) =—6 Ha [0;4]. Haiitu max.
F(x)=J(7-5"In5 + 4-8In8 + 3)dx = 7-5" + 4.8+ 3x + C=y;
fx)>0 npu Vx F(x) Bo3pactaer Ha [0;4] =
= min F(x) nocturaercsiB 1.0 =>7+4+ C=-6 = C=-17;
max B T. 4;
y=75+48+3x- 17,
F(4)=4375+ 16384 + 12— 17 =20754.
Otger: 20754.
6) flx) =5-2"In2 + 7-7In7 + 5; Ha [0;2]. min F(x) = —7. Haiitu max.
fx)>0 mpu Vx = min F(x) mocturaercs B 1.0, a max — B T. 2.
F(x)=[(52"In2 + 7.7°In7 + 5)dx = 52" + 7.7 + 5x + C;
F0)=5+7+C=-T=C=-19; y(x)=52"+ 77 + 5x - 19;
f(2)=20+343 +10-19=354.
Ortger: 354.

In6

4.5.D06. a) f{x) =—7 e ; Ha [-2;—1] max F(x) =7, min F(x) — ?

F(x) = (7= In6-6M)dx =—Tx + 6"+ C;

F'(xy=-7 —12—)(6 #0;

—7-6" —In6 < 0, mpu Vx= f{x)<0 npu Vx = F(x) — yObIiBaeT =
= max JIOCTUraeTcA BT. X =—2,aminBT. X =—1 =

> F2)=14+36+C=-T=>C=-5T=>y=-Tx+6"-57,
F(-1)=7+ 6 — 57 =—-44 = min F(x) = —44. OtBer: —44.

0) flx)=-5 7113173 ; Ha [-3;-2] max F(x) = -6, min F(x) — ?
F(x)=J(=5-1n3:3%)dx ==5x + 3+ C;

AHAJIOTHYHO II. 2): Max B T. (—3), min B T. (-2)
y=-5x+3"+C

F(-3)=15+27+C=-6=>C=-48 = y=-5x+ 37 438,
F(-2)=10+ 9 —48 =-29 = min F(x) =-29.

Ortser: 29. s

4.5.D07. a) flx) =2e* T4 1. (0;2); 7. (-4:2), Sapc — ?

Yiae. = [ (xo)x—x0) + fixo);

flx)y=2e* * 4x (2x+4);/(0)=2-4=8;f(-4)=-42=-38;
=y =8+2, y,=—8x-30

C(—l;Oj , B[—E;Oj ,A(-2;-14)
4 4
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AB {—2;14}; AC {1;14}; BC=. h=14
4 4 2

1 1 7 49
Sapc =—h-BC=—-14.—="=.
ABCTS 2 2 2
A
y=8x+2
B C N
A
%78)6726

OTtBeT: Sy =4—29 .

6) flx) = 462"2 £ 1 (0:4); (-334), Sape — ?
F)=4e* T3F (2x+3);

f(0)=12; F(-3)=—-12; f(-3) = 4;
=>y=12x+4, y,=-12x-32;

A

yi=12x+4

Y

= —12x 32

R




4.5.D08. a) f(x) = 3(x + 8)%""'°.

Yxac. 1 OY:ykac. ” 10).¢

= 10 ycnoBuio f'(x9) =0

F(x)=6(x+ 8)e '+ &03(x +8)2=0;

6x + 48 + 3x% + 48x + 192 = 0; 3x° + 54x + 240 = 0; x> + 18x + 80 = 0;

x=-10,

Lc =-8.

Yiace. =f (Xo)(x=x0); y1 = fA=10) = 12; y, =f{-8) =0
paccTosiHHE MEXIy V| U ), paBHO 12.

Otser: 12.

6) flx) = 8(x + 3)%*".
S'(x0)=0
f1@)=16(x +3)e™ + ¢ 8(x + 3)* = 0;

16X + 48 + 8x* + 48x + 72 = 0; 8x* + 64x + 120 = 0; x> + 8x + 15=0;

x=-3,

Lc =-5.

=0 =f-3)=0,,=/-"5)=32

=> pacCcTOsIHUE MEXKIY KacaTelbHbIMU paBHO 32. OTBet: 32.
4.5.D09. a) fix) = 16— 4" fix) " OX N OY.

1. 1 (nepecedenne OX): y=0=> 16" — 4" = 0;
x=1=r11(10);
T2:x=0=>y=1-4=-3=1.2(0;-3).

Yxac. :f'(xo)(x_x()) *f(xo);
f'(x) =In16-16" — In4-4"""; £(1) = 16In16 — 16In4 = 161n4;
£'(0)=1n16 — 4In4 = 2In4;

= Vel = 16Indx — 16In4,

Viaca = —21Indx — 3.

T. Ny H y5: 16In 4x —161n4 + 2Indx + 3 = 0;
181In4x = 16In4 - 3;

16In4-3
X=—".
181In4
OTBeET: w
18In4

6) flx) = 9" — 3% f(x) N OX N OY.

1. 1 (mepecedenue 0X): 9" — 372 =0;
x=2=r1.1(2,0),
1.2:x=0,y=1-9=-8 = 1.2 (0;-8).

Yxac. :f'()CO)(X*)CO) +f()C0);

£'(x) =n9-9* — In3-3"%; £(2) = 81-In9 — 81-In3 = 81-In3;
£'(0)=1n9 — 9In3 = —7In3;

= Vet = 81-(In3)x — 1621n3,

Viaca =—7In3x — 8.

=T.Ny uyy 81-(In3)x + 7-(In3)x =162In3 - §;
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162In3-8 _81In3—4 81In3—4
x= = . OtBeT: — .
881n3 441n3 441n3
4.5.D10. a) fix) = 7-8, g(x) = 8-7.
787 = 8.7, X = 4 — TOUKA KACAHHS; Vyae. = f (X0)(Xx—X0) + flxo);
(x0) = 7In8-8" = 56In8, g'(x0) = 8In7-7> = 56In7;
Sfixo) = 56, g(xo) = 56;
= Viae1 = 56(In8)x — 224In8 + 56, Yyacr = 56(In7)x — 224In7 + 56;

1
SABC = EBCAH

A

Y

T.B (0;56 — 224In8); 1.C (0;56 — 224In7); = BC = 224In8 —224In7,
T.4 (4;,56) => AH = 4; = S, 3c = 2:224(In8 — In7) = 448(In8 — In7).

Otget: 448(In8 — In7).

6) flx) =892, g(x) = 9-8%

8-9"2=9.8"2 xy =3 — TOUKA KACAHH; Vyac. = (Xo)(x—x0) + fx0);

f(x0) = 81n9-9°2 = 72In9, g'(x0) = 9In8-8 = 72In8;

Slxo) =72, g(xo) = 72;

= Viae. = 72In9x — 216109 + 72, yac2 = 72108 — 216108 + 72;

Supc= %BCAH ; .B (0572 — 2161n9); 1.C (0,72 — 216In8);

BC =216In9 ~2161n8; 1.4 (3:v0) = AH = 3;
A

Y

= SABC = 324(1119 - ln8)
Otset: 324(In9 — In8).
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45D11.a) i) =5x—12¢9 — ~/x? + 72 , M (-3;10) € F(x).

Yxac. :f(XO)(X—X()) JFf(X());

F(x0)=f-3)=5(-3)-12¢ 9 - Vx 2472 =_15-12=-27;
T.K. T. MeF(x) = F(-3) = 10= ye. = 27(x +3) + 10 = 27x — 71.
OtBer: y =-27x —71.

6) flx) = 4x — 15¢ 10-Vx*+75 | M (-5;11) e F(x).

Yxac. (F(x))= F’(xo)(xfxo) + F(xo)’ Xo=-5;

F'(xo) = flxo) = —20 —15 =35,

F(xp) =11

= Yiae. = —35(x +5) + 11 =-35x — 164. Otset: y = -35x — 164.
4.5.D12. a) fix) = >

Yiac., = [ (¥0)(x—x0) + flxo); f'(x0) = e 35, +4 ,flixg)=e 3xp+4 ;

:ykac.:3e3x0+4'x—3)€0' e3x0+4+e3x0+4;

. T.0(0; 0) € ye = ¢ 0 T4

OrtBer: (l, esj .
3

6) M) =™ 4x,+7 4x,+7

+ +
Yiae. =1 (0)(x=x0) + flxo): f(xo) =4e 70T flxg)=e 0T
= Viww = 4e4x0+7 x— 4xy e4x0 +7 +e4x0+7 :

1—3x0)=O:>x0=%;f(x0)=es.

T.K. T.0 (0;0) €yae. = € ax, +7 (

OrtBer: (l, egj .
4
§ 6. JTorapudmuueckas GpyHkuus
YpoBens A.
4.6. A01. a) fix) =—x+ 5+ 3In(x + 2); Ve, || OX, X0 —?

ITo ycnoButo nomyuaem: f'(xp) = 0, f'(xp) =—1 + % =0=>x=1
X+

174x0)=0:>x0=i;f(xo)=es.

OtserT: X = 1.
0) fix) =x+ 4 = 5In(x + 5); yac. | OY, %0 —?

ITo ycnosuto momygaem: f'(xg) =0, f'(xo) =1 — % =0=x,=0. OtBer: X, =0
X+

4.6. A02. a) f{x) = —logs(5x + 3). Cpasuuts F(1) u F(7).
Haiinem mpomexyTku Bo3pacTaHus U yObIBaHUS QyHKIHA F(X):
F(x)=flx) =0,

—logs(5x +3)=0;5x +3 = 1;x=f§ ,x>f§.

SN

o
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F(x) yObIBaeT Ha P%&w} = F(7) < F(1).

Ortset: F(7) <F(1).

6) fix) = —logy(4x — 1). CpaBuurts F (3) u F(9).

Haiinem npomexxyTku Bo3pacTaHus U yObiBaHus GyHKUUH F(X):
fix)=—logo(4x—1)=0;4x - 1=1;

x:l.4x—120;x>l;
2 4

LN

F(x) yObiBaeT Ha [%;+w:| = F(3) >F(9).

Ortset: F(3) > F(9).
4.6. A03. ) flx) = In(x — 3) + 2, xo = 4.

Ve, = (0)(xx0) + fxo)s £ () = ﬁ 1 M) = 2 S Yo =X~ 2.

OtBer: y =x —2.
0) fix) = In(x + 6) — 3, xo = -5.

1
Yxac. :f'(XO)(X—Xo) +f(x0);fl(x0) = m =1 ,f(xo) =-3 = Vkac. = X +2.
OtBer: y =x + 2.
4.6. A04.2a) fix)=1—-x—3In(x— 1), xg=2.
Yxac. :f,(xo)(xfxo) +f()C0);
fxo)=-1- 3 N =4, fix))=1-2=-1 = yu.. = —4x+ 7. OrBeT: y = —4x + 7.

Xo—

0) fix) =—1 —x + 4ln(x + 3), xo = 2.

Yxac. :f(XO)(xfxo) +f(x0);

fxo)=-1 +—4—3:3,f(x0)=—1 +2=1= Y. =3x+ 7. OtBer: y = 3x + 7.
Xyt

2
4.6.A05.a)y(x):—5;—+%1n(x+g—j—3.y’(x):5x+ 4N,

25x2+20x+4=0:>x=722y(—gj:5 LA 13 4n2

5 5 5

Ortser: —E+ﬂln3.
5 5

2
6) y(x) = %%m(ng—z.
4

'(x)=3x+
Y@ 3x+4

=0;
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9% + 12x+4=o,(3x+2)2=o,x=,§;

2 4 4 2
y|-—=|=—=+=-In—.
3 3 3 3

OrtBeT: —ﬁ+7~lng
3 3 3
4.6. A06. a) y(x) = X+ 6-x+6+ 4In(x — 2), xo = 3.

Ve, = (o) x0) + flxo)s f (o) = g+ >+ —F =6+ 1+4=11;
JX+6  xp—2

fxg) =9+ 18 =27 = ype = 11x— 6.
OtBer: y = 11x— 6.

6) y(x) = 3x> + 2/x—1 —In(x — 1), x, = 2.
Yiae. = f (X0)(x=x0) + fixo); f (o) = —6x0 +

Xo—1 x-1

fxg)=—12+2=-10 = yyu.. = —12x + 14.
Otset: y =—12x + 14.

Yposens B.
4.6. B01.
a) fix) = (x — 5)logy(33 —4x), F(4) — F(3) — cpaBHUTb C HyJIEM.
F'(x) =fix) < 0 Ha [3;4] = F(x) yosBaer Ha [3;4] = F(3) > F(4) =
= F4)-F(3)<0.
Ortset: F(4) —F(3) <0;
6) fix) = (x — 3)logy(13 —3x), F(-2) — F(—5) — cpaBHHUTH C HyJEeM.
fx)=0:x=3,x=4
fx) <0 mpu x < 3, F(x) yosiBaer Ha [-5;-2] = F(-5) > F(-2) =;
= F(-2) - F(-5) < 0. OtBer: F(-2) - F(-5) < 0.

4.6. B02. a) f{x) = (4x — DIn(5x + 3), xo = —% , tgo-?

4x, -1

tgaL = f/(xg) = f(xo) = 4In(5x, + 3) + J5=-132 tga-<13.

Xo +
Otger: tgo = —13.
6) fix) = (5x = 3)In(3x + 5), xg = fg , tga-?
5x-3

tgo = £ (xg) = f'(x0) = SIn(3x + 5) +
5+3x

-3=-29 = tga =-29.

Otger: tgow = —29.

4.6. B03. a) f(x) = 4x + 3 — In2-log,(3x + 1), o = arctg3, x(-?

tg(x:f(xo):3;f(x0):4—i=3:>x=g . OtBer: x=g .
3x+1 3 3

6) fix) =3x — 2 — In4-logs(3x + 2), a. = arctg2, xy-?

tgo=1'(xo) =2

=12+1-1=-12;
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3

S =3 - 3x,+2

:Z:x:l.OTBeT: le,
3 3

4.6.B04. a) f{x)=1In G4

f(x) = In(x — 4) + Ine™ — In(x + 1) = In(x — 4) + 3x — In(x + 1),

1 1
X)= —+3—
/@) x—4 x+1

;X =5.

1 23 23
5)=1+3- —=—.0TtBeT: —.
S5 66 .

4x
&) /)= ED 3
x+4
| 1 .. 6l 61
f(x)=In(x— 1) +4x - In(x + 4); f(x) = —+4———; f'(3)=— . OtBET: — .
x—1 x+4 14 14
4.6.B05. 2) f{x) = —x — 3+ 5In(3x — 4), Yyae|| ¥ = 14x — 20.

ITo ycnoBwuio, yriioBoii KO3Q(UIMEHT V. U ¥ paBHBI = f'(xo) = 14,

15 5
Xo)=-1+ =ld=x==;
P = =2
5 5 14
f[gjzigi:;:i?éyl(ac’: 14x — 28.

OtBer: y = 14x — 28.
0) fix)=—x—1-5In2x + 3), Yiac || y =—11x - 22.

) ==L () =-1-———=-11=x=-1

fx)=1-1=0= y.=-11x-11.
OtBer: y=—11x—11.
4.6.B06. a) y(x) = 8x* + In(4x + 9) -3.

16
; "XN)=16——— =
i) (4x+9)?

s

4
'(x) = 16x +

Y &) 4x+9
2 _

@9 =1 g +9=1>x=—2.
4x+9>0

B Touke X = —2 BTOpas NPOM3BOJAHAS MEH’ET 3HAK C MHHYyCa Ha ILIIOC.
CrenoBaTenbHO, X = —2 — TOYKa MUHUMYyMa y'(X).

y(-2) = 29. OtBer: 29.

6) y(x) = 2x> + In(2x + 9) -2

2 4
'(xX)=4x+ ; V() =4-———y'(x)=0;
Y'(x) 519 Y'(x) 2x 197 y'(x)
2 _
4ot —=0 = Cx+9 =1 ot 9=1=x=4.
(2x+9) 2x+9>0

B Touke x = —4 BrOpas NpoOM3BOAHAS MEHSET 3HaK C MHHyca Ha ILIIOC.
CrnenoBaTtenbHO, X = —4 — Todka MHHUMYyMa Y’ (X).
y(—4) = 30. Otser: 30.
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4.6.B07. a) y(x)=In((3x-2)(4—x)=In(-3x*+14x-8);
1 1

(X)= ——————(=6x+14); y'(2)r —————(=6-2+14) =
YO g ae g COHI YO )
Otser: 0,25
6) y(x)=In((3x—4)(10-3x))=In(42x-9x>-40);

1

— (~18x+42);

42x-9x" - 40 (-18x )
y’(3)=%‘(—18~3+42) = L~30 = B OtBer: 10
42-3-9-27-40 117 39 39
4.6. B08. a) f(x) = (4x + 3)In(x — 4). CpaBuuts F(4;4) u F(4;9).
) =Fx)=0

e +
7177777

3 4 T s '
4
F(x) yoniBaet Ha (—4; 5) = F(4, 4) > F(4,9). Ortset: F(4; 4) > F(4,9).
6) fix) = (5x + 3)In(x — 1). CpaBuuts F(1, 1) u F(1, 3).
F(x) = flx)
fx)=0

4 - +

23 1\‘x2 i

5
x > 1. F(x) yosBaer Ha (1, 2] = F(1;1) > F(1;3). Otset: F(1, 1) > F(1,3).

4.6. B09. a) f(x) = -8 — 34+ 3x — 4ln( —x), xo = 1.

Vrae, = (o) (x50) + flr): f1(6) =3 (44 3x) 3 -3

f(xo)=-3+4=1; flxg))=-8-3=-11;
= Viae. =x—10.  OtBer: y =x—10;

6) flx) =5 + Y6+5x — In( —x), xo = —1.
4
PO = (645%,)5 <=1+ 1= 2 flx)= 5+1=6;
X,

0
= Viae. = 2x+ 8. OtBer:y =2x + 8.
4.6. B10. a) f{x) = 7x + In(3x — 2), xo = 1.

-2

0 | —

y'(x)=

Yiac. =J (X0)(x—x0) + fixo); f (x0) = 7 + P 7+3=10;
fx0) =7 = Yiae. = 10x = 3.
OtBer: y = 10x — 3.
0) fix) = 3x + In(4x + 5), xo=—1.
4
Yiac. =J (X0)(x—x0) + flxo); f (o) = 3 + =3+4=7;
4x, +

f(x()) =-3 = Vkac. = Tx + 4.
OtBet: y = 7x + 4.
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4.6. B11. a) f{x) = x’In(3 — x), xo = 2
3
Yiac. = (X0)(x—x0) + flxo); f (x0) = 3x02~ln(3 —Xo) — fox =-8; flxo) = 0;

= Viac. = —8(—x — 2)—78x+16 OrtBet: y =—-8x + 16.
6) fix) = x’In(5 — x), xo =

Yiae. = (X0)(x—x0) + flxo); f (x0) = 2x0:In(5 —x0) —

= Vrac. = _16(X —4) =—16x + 64.
OtBet: y =—16x + 64.

-16; fixg) =f(4) =0;

Xo

2-x 21 29
4.6.B12. a =———— Fl , cpa Fl=—|uF|—]|.
) = FOO), epanmrs BEE
Haiinem nmpomexyTku Bo3pacTaHus U yObIBaHUSA F(X):
F) = y(x) = 0;
2-x
xX)=———=0;
) log,(5x—2)
x=2.
- + (€]
| | | x
5 5
2 30
Ha ( J F(x) yobiBaeT = F[ j >F( j
5750 50 50

OrtBeT: F(—j >F[§j .
50 50

—X 3 7
6)f( ) _m , CPAaBHUTH F(Z] u F(gj .

Haiizem npomexxyTku Bo3pactanus U yoeiBauus F(x): F'(x) = fix);

1-x
> fl)=———-=
fx) log,(7x-5)
f(X)
[ ——
5 6 / \F(x)
7 7
3 < 7 € (é ﬁj Ha KOTOpoM F(x) yObIBaerT, 3 < 7 :>F(3J>F(zj.
4 9 77 4 9 4 9
Orger: F[ij >F[Zj .
4 9
Ypogens C.

4.6. C01. a) F(1) u F(2), ecm: F'(x) = f{x) = (5x* — 29x + 20)loge(7 —x).
Haiinem mpomexyTku Bo3pacTanus F(x):
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fix)= (5x% = 29x + 20)-logg(7 —x)=0;x=5,x=0.8, x = 6;
fx)
o - o -

| | >

I I
/ 0.8 \5 P AN
T—x>0,x<7.
F(x) yosiBaer Ha [0.8;5] = F(1) > F(2).
Ortset: F(1) > F(2).
6) flx) = (2x* — 11x — 21)logs(10 — x), F(2) u F(4).
(2x* = 11x — 21)-logy(10 — x) = 0;
x=9,x=7,x=-1,5;

fx)

o - | T - | -
I I I I -
10—x>0,x<10.
F(x) yosiBaer Ha [-1.5;7] = F(2) > F(4).
Otsert: F(2) > F(4).
4.6.C02. a) f(x) = In3-loge, o(5x — 9), x0= 2, Vac. = kx + b, k-?

k= f(xo);
In(5x-9)
= In3- :
S =36
ln(6x—9)~i—ln(5x—9)~L
f'(x) = In3- 5x—29 6x—-9 :
In“(6x-9)
'(2) =In3-| 5In3- =5
S@=n ( " ln3~ln3j
Otger: 5.
0) fix) = In5-logy, 16(6x — 17), xo= 3, k-?
k= f(xo);
6
_ In(7x—-16)-———— —In(6x—17)-
f(x) _ ln5 11’1(6X 17) ,f(x) — 1115 6)6—217 7x—16 ;
In(7x-16) In“(7x-16)
f(3)=1n5- (6'12“5j =6 . Otger: 6.
In~5
4.6.C03. a) fix) =", xo = 3; g(x) =—4In(x + 6), xo, = -5.
fia)= e =15
fx)=1=y1ac.=x—2; g'(xo) = ;46 =—4; g(xg) =0 =" e, = —4x —20;
X+

=y =y",x—2=-4x—-20 = x=3,6. OtBer: x =-3,6.
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6) flix) = & xp=2; g(x)=11In(x —9), xo = 10.
)= e =1

F0) = 125 yre = 15 g/(x0) = 1—19:11 () = 05 30 = 11 —110;
—

=x-1=11x-110 = x=10,9.

OtBeT: x = @ .
10

4.6.C04. a) y(x) = (x — 7)-In(x — 3).
F'(x) = y(x). Haiinem max F(x).
y(x)=(x—=Dln(x-3) = 0; {

x=17,
x=4

T. max: xo =4
3
1

X

=) = In(x—3) + 5L yd) = = =3,

x=3

Ortser: —3.

6) y(x) = (x + 3)In(x + 5).

Fx) =),

() = (x + 3)In(x + 5) = 0; [x =3
x=-4

T. max: xo = —4

x+3

=/(x) = In(x + 5) + = )/(-4)=—1.

x+5
Otser: —1.

4.6.C05. a) f{x) =5 + 4x + 4In2-log,(6 — x).
Yxac. 1 OY:yKac, ” ox

= 10 ycnoBuio f'(xg) = 0,

4In2 4 4

() =4-— "2 _4- " _g;
L) =4 T e
= xp=15.
A
M(x; 25) y=25
0(0; 0) -
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Yiac. = J (0)(x—x0) + flx0);
fx) = 5 +20 =25 = e = 25;

MO = 25v2 ; MO =+/x* +625 =252 ;

=25
= =625 = {x * o1 (2525), T. (-25:25).
x=-25
Ortsert: (25; 25); (-25; 25).
6) flx) = 5 + 6x + 6In3-logs(5 — x).
, 6
S'(xg) =0, f'(xp) = 6~
5-x,
o) =5+ 24 =29 = pue =29,
A

:0;:>)C0:4.

M(x; 29
(x; 29) y=29

Y

0(0; 0)

MO = 2932 =~x* +29% ;
>’ =29"=

x =29,

=T. A (29;29), 1. B (-29;29).

x=-29
Ortsert: (29; 29); (-29; 29).
4.6.C06. a) fix) = 4x* — 4x + 5 + In10lg(2x + 3), xo = —1.
Yxac. :f(XO)(X—X()) JFf(X());

f10)=8x— 4+ = 8-4+2=-10,flx) =4 +4+5=13;

2x+3
Z>Y1<ac. = _lox + 3:
=>T1.NncO0Xuo0Y. 1. A(0;3), 7. B [%;Oj . OtBer: (0; 3); (%, Oj .
6) fx) = 16x* — 4x — 3 + In10lg(4x — 3), xo = 1.

f’(x0)=32x0—4+4 4 3=32—4+4=32;f(x0)=16—4—3=9;
X—
= Viac. = 32x — 23;
23 23

=>T1.NncO0Xu0Y:1.A0;-23), 7. B [E;Oj . OtBer: (0; —23); (i;oj .

3x-2
4.6.C07. a) fix) = 1 ; f(3) + f(5) =F(1).

X

F(x)=f(x); A3) +f(5) = F(1);
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7 1 1
N=—s/0)=—5=—;
1) 12 76 2x* 50
:>F(1)=i+l:ﬂ.
50 12 300
j(g—ijdx=§x—lln|x\+C;F(1)=§+C
4 2x 4 2 4

Otser: F(x) =%x————

S5x—-2
6x

0) flx) = s A2)+/(3) = F(1), F(x)-?

R

¥ 27

-2 . 3y=
f2)=3:10) =3
2 1 19
7+7 =
3

=) +/(3)=

501 5  In|x| 5
Fo) = 2—=x |dx=2x— +C F1)=2+C=
[ (1==

—X
3
= C:—l;zF(x)zéx—M—l .
54 6 3 54
4.6.C08. a) fix) =9 —x + In(2x + 5), xg = 2.

Yxac. =f()C0)()C*)C0) +f()C0);

! — 2 —_— —_ .
Sl =14 =142 = L
fxg)=9+2=11;

= Viae. =X+ 13 =hkx + b;
Zy=90°%tga=k=1,

A
B

Y

= 0. =45° = /P = 45° Otser: 90° 45°; 45°.
6) fix) =4 — 5x + 3In(2x + 3), xo = 1.

6
"(xo)=—-1+
o) 2x+3

= Ve =¥ 1 10; tgo — yrioBoit ko3 dunmeHt

322
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Ortsert: F(x)

=5+6=1;flx))=4+5=9;

__ 11,
75’
1.
27°
5 Inl|x|
=2, _
6 3



Y

y=x+10;tga=1;

= Lo =45°= /B =45°.

OteT: 90°; 45°; 45°.

4.6.C09. a) f{x) = 3 + In(4x +21), (xp;3).
3+ In(4x +21)=3;

= In(4x +21)=0;

= Xx0=-5;

r —_ 4 —
S =3

Yxac. :f(XO)(x_XO) +f(x0); Yxac. = 4x +23.
OtBet: y = 4x + 23.
0) flix) =3 — 5In(3x +4), (x¢;3).
3-5In(3x+4)=3; In(Bx +4) =0; xo=-1.;
-15
= =-15;

S0 =3
= Viae, = —15(x + 1) + 3 =-15x— 12. OtBer: y = —15x — 12.
4.6.C10. a) f{x) = In(3x + 10) — In(7x + 22); Yiae. N OX =T. M; T. M (x¢;0).
3x+10

=0;
Tx+22
= X0 = *3,

Y o 4

S0 =30 T
S%0) = 0 = Yo, = —4(x + 3) =—4x — 12. OTBet: y = —4x — 12.
6) f(x) = In(8x + 9) — In(2x + 3); T. M (x(;0).

El

=In

=3-7=-4,

8x+9
=1 =0;
S n2x+3
:>x=—1;j’(x0)—i—72 =8-2=6;

Viac, = 0(x + 1) +0 = 6x + 6. OtBeT: y = 6X + 6.
4.6.C11.2) fix) =1 +%ln(2x—5)2 ,Xo=2.
14

Yrae, = [ (%0) (¥=x0) + fx0); fx) = 1 + TIn(|2x = 5); flxo) = 15 /" (o) = s——=—14;

2x-5
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= Ve, =—14x+29, T.Nnc OXu OY: 1. A (0;29), 1. B g;O .
14

Otsert: (0; 29); (g;oj .
14

&) fx) =7 +%ln(3x+5)2 xXo=-2.

, 27
f'xo) =——==-27; fixg) = 7;
3x+5
= Viac, = —27x — 47,
47 47
T.Nc OXuOY: 1. A (0;-47);, 1. B (_E;Oj . OtBer: (0; —47); (_E;Oj .
4.6.C12.
a)flx)=5- %ln(4x+5)2 ,Xo=—1.

4

Ve, =)o) + 00 £ 50) =

:yKaC.:_4X+ 1;

=-4;flxg) =5

1. A(0;1), T. B(i;OJ —T1.ncOXuOY.
1

Ortger: (0; 1); (Z;OJ .

6) fr) =3 %ln(Zx—l)z =1

S0 =5 =2 o) =

:>y1<ac.:72x+ 5;

= 1. A(0;5), 7. B (%;Oj —T. N ¢ OX u OY. Otger: (0; 5); (%;OJ .

Yposenns D.
4.6.D01.

Sx—-12
a) flx)=1In , Xo=-3.
M) = i

Yxac. :f(XO)(X—X()) JFf(X());
7x) = In(5x — 12) — In(4x — 15);

5 4 1
"(x0) = - =——; flxg) = 0;
S = s 2 )
. =_x_1

yKac 27 9!

. 1)
A(%,O),C(O, 9],
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Y

:>AB=3;BC=%.

1 1
SABCZE'AB'BC= 3—= .OTBeT:S=g.

N | —
w o=
N =

5x+6
2x+15°
5 2 5 2

£(xo) = [In(5x + 6) — In(2x + 15)]) =—>——— = = > _

0) fix)=In

Xo =

Sx+6 2x+15 21 21

1 x 3 3
=0= Ve ==(x-3)==-=;4|0,-= |, C(3;0
Sfxo) » 7(x ) - ( 7) (3;0)

:BCZS;AB:%.

A

Y

A

1

SABC:l'AB'BC: 3~§=2.OTB6TCS=2.
2 2 7 14 14

1 .

s

7

4.6.D02. ) f(x) = In81-logs(3x —2) — 1, g(x) = lné logs(5—4x)+2 10

X| — TOYKa KacaHHs
X, — TOUYKa KacaHHs
k1 = ky, T. XK. KacaTeIbHBIEC TApAJUIENBEHBI = f'(X) = g'(X);
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813 12, 3405 12
SO s 32 S 5 aoms 54
:>3XO—2:5—4X03X0:1;

:>y1<ac.1 =f(X0)(X*)C0) +f()60) =12x— 13;

Yac2 = & (x0)(x—x0) + g(xo) = 12x — 10;

— (1) 12x—y—13=0,

(2) 12x— y—10=0,

|-13+10] 3

P(y;y;) =——==——=—". OtBet: 3
Y e 145 N
0) fix) = In64-logy(4x — 7) — 4, g(x) = ln%‘log2(7 -3x)-3.

S =gx), (1)

_ 3In4-4 12 :—4‘1n2~(—3)_ 2
/e (4x-7)In4 4x—7’g(x) (7-3x)ln2  7-3x’
=Sno(1)4x-7=7-3x=>x=2;
= Vkac.l = 12x —28: 12)6*)/*28:0;

Vkac2 = 12x - 27: 12x ) 27 = O,

= P(y130) :7| —28+27] _ —1 OrtBer: —1
RGN TEIEIN VT S a5
4.6.D03.
) F(4)-F(O®)
F(x) = = (3x® — 1lx — 42)-log;(8-x), ———— —
a) F'(x) = fix) = (3x X ) og%( x) F4)_F(3) CPaBHUTH C
HyJIEM.

Haiinem nmpomexyTku Bo3pacTaHus U yObIBaHUS QyHKIHA F(X):
F'(x) =fix) = (3x* — 11x — 42)- log,(8—x) =0,
5
x:7,x:6,x:—z.
3

S > F(x)

[ i
I I I I
5T T a7 T8
3
W3 nanHoro pucyHka BUIHO, uyT0 F(—5) > F(—4); F(4) < F(5)
= FA4)-F(5)<0; F(-4)-F(-5)<0;

FO-FO) o omper; LH=FO)
F(-4)-F(-5) F(-4)-F(-5)

6) _F@-FO)
F(-2)-F(-5)

F'(x) = fix) = (5x° = 26x — 24)- log, (11-x) =0,
7

(ananmoruyHo 1. a)
x=10,x=6,x=-0.8.
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- I R
I I I =

T 08 7 6N 10T A

Haxomum, uro F(2) < F(5) u F(-5) > F(-2)
FQ-FO)
F(=2)-F(=5)

FQ-FG)
F(-2)—F(-5)
4.6.D04.
a) flx) =4In(3x +4) — 1, g(x) = 3In(4x + 5) — 4.
ykac,f” yKac.g 3]0()61) = gl(x2);
MIPHYEM X| = X5 = Xo;

_2 12

S (x0) Ty, 44 ; 8'(x0) P
=3y td=4x+5=>x=-1;
Yxac. :f(XO)(X—X()) JFf(X());
Sixo) =—1; g(xo) = —4;
= Viac. = 12x + 11;
Vae. = 12x + 8.
OtBer:y=2x+11;y=12x + 8.
0) fix) =3In(2x + 3) — 5, g(x) = 2In(3x + 4) + 2.
S (x0) = g'(x0);

, 6
Xo) — .
S (xo) o3

+

OrtBer:

s

g'(x0) it d’
:>ZXO+3:3X0+4:>XO:—1;
:>f(x0) :_5,

glxo) =2;

= Viae, = 6x 15

yKaC. = 6x + 8‘

OtBeT: y=6x +1; y = 6x + 8.
4.6.D05.

a) flx) = 16x° + 8x + In10-Ig(4x + 3) — 3, xp = _%

Yxac. :f(XO)(X—X()) +f(X0)
f'(x0) =32xy+ 8 + 4 =—4
4x,+3
fixg)=4-4-3=-3

= Vkac. = —4x-5
paccTosiHKE OT TOYKH 10 ipsiMoH, eciu T. (0;0), y = kx + b:

bl __ 3 —i.6)f(x)=25x2+5x+1n101g(5x+3)+3.

Jiek2 Ji+16 17

327



X0 == 5 Yo =/ G)x —30) S50 3) = S0, + 5.+

fx)=4-2+3=5=yu.=—10x+ 1, T.0. (0; 0);
1] 1
= ;0)= =—.
POsac; 0) Vi+100 V1ol

1
Jior’
4.6.D06.
a) flx) = 2In5logs(5x + 1) — 5In2log,(2x + 1) + 4.
Yxac :f’(xo)(x - xO) JFf(Xo); Yxac H OX,
=f"(x) =0
Sx)=——-——-=0x=0;
:>f(x0) =4 = Vkac = 4,
uckomas Touka M(to; 4); O(0; 0);
ty=3
ty=-3

OrtBer:

= p(M; 0)= t2+16—5;:>{

Otger: (-3; 4); (3; 4).
6) fix) = 5In6 - loge(6x + 1) — 6In5 - logs(5x + 1) + 6.
Yxac ” OX:>f'()C0) =0. Yxac =‘f'(x0)(x *Xo) +f()C0).

f'(xo) = 30 30 =0=x=0.f0)=6= yea=6.
6x+1 Sx+1
T. M(ty; 6) — ucxomas 1. O(0; 0). p(M; 0) =+/t* +36 = 10;

=8
= .
t=-8

Ortsert: (-8; 6); (8; 6).

4.6.D07.
a) flx) =1n4 - logs,, 4 (25 — 7x).

x+1
Xo = 3;y|<ac :f(xo)(x _x()) +f(X0) =kx +b;
e k — uckomoe = HaiTu: f(Xy);
In4-In(25-7x) _  In4-In(25-7x)

N Fr :
NEx In(5x +49)— In(x+1)
x+1
—2577 1n5x+‘1‘9—1n(25—7x)(1n5”‘1‘9]
- + X+
f'(x)=In4- S

(2]

328
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=-10;



’

7 1n5”49—1n(25—7x)( > —L)
x+1

Cna T 25-7x 5x+49 x+1
—In4. ~
( (5x+49D
In| ==
x+1
—%-lnl6+ln4~23 —%-21n4+1n4~2—j
'3)=1n4 =1n4 =
A (In16)* 41n*4
7 11 45
=t —=——.
2.4 64 64
OTBeT: —ﬁ.
64

0) flx) =1In2 - log;,,,, (—18 — 5x). xo = —4; Haiitu f'(x,);
x+6

In2-In(-18-5x)

x) = 5 f(x0) = In2-
S In(3x + 20) — In(x + 6) S o)
) (ln(3x+20)—1n(x+6))—1n(—18—5x)( 3 —Lj
—-18—-5x 3x+20 x+6) |.
1n2(3x+20)
x+6
ln2-(—§~ln4—ln2~—lj 1n2~ln2(—5+1j 11 19
= fay =2 8)- i =—(——5j=‘—;
In4-In4 2-In2-In2 418 32
Orger: —Q.
32
4.6.D08.

a) flx) =5x" — 2x — 4 + In(6x + 7).
Ykac :f(XO)()C *Xo) +f(x0)-y1<ac ||y =—6x+16 :>f(x0) =-6
6+ f (o) = 10x,— 2 + +6:0;30x02+47x0+17:0,x;t—g;

6xy +
T.K. Xg — Heaoe = xo =—1; fixg) =5+2—-4=3;
= Viae = —0x—3=kx + b;
Hckomoe paccrostaue 1o T. O(0; 0) Beraucisiercs mo popmyie:

p- 161 - 3.3
e Vivse 37
3
OTBeT: — .
37
6) Ax) =3x"—x+ 3+ In(4x —3), y = 9x + 24.
4
=6x—1+ R
S o 4x -3

Iyctb (x; f(xo)) — TOYKa KacaHusl, TOTAA 110 YCIOBUIO
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4

Xo) =6x0—1+ =9;
Pl =6r0-14
xy =1
24x% —18x, —4x, +3—36x, +27+4 24x% —58x, +34 _H
0 0 0 0 =0; 0 0 -0 & xo—a;
4x,-3 4x,-3 i
X # =
74

T.x. M0 ycnoBuIO Xy — 1EIoe, TO Xy = 1;
VYpaBuenue kacatenpHoil: y=9(x — 1) + f{1); A1) =5;y=9x—4;

PaccrostHre OT Hadana KOOpAWHAT A0 STOU MPsIMOii / =

%,A
[\

4
OTBeT: —— .
V82

4.6.D09.
3x-2

a) flx)=1n9 -log, ——, y=2x - 3.
2x -1

fix) =1n9(logz(3x — 2) — logz(2x — 1));

3 2

f’(x):1n9 3x—2_2x—1 :@ 3 _ 2 =
In3 In3 In3\3x-2 2x-1

:26x—3—6x+4 _ 2 )
Bx-2)2x-1) (Bx-2)2x-1)"
Tlo ycnosuto ' (xg) = 2, rae (xop; f{xg)) TOUKa KacaHus;

2 2
——— =2 Bxp—2)2xg—1)=1; 6x5" — Txg— 1 = 0;
(g —2)(2x 1) (3xo )(2xg ) X0 Xo

x, =1

1 , HO Xo — IIeJI0e, 3HAUUT X = |
6

Xo =

A

arctg2

VYpaBuenue kacatenpHoil: y =2(x — 1) + f{1); A1) =0; y=2x—2;
paccTosiHIE MEXIy 3TOH NpsIMOi U y = 2x — 3 paBHO cos(arctg2) =
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1
OrtBeT:

_ -1 1
Jtg?(arctg2) +1 5 J5

6) fx) = Ind9 - log, 2311

, In49 5 2 3
J') = - =2 ;
In7 \5x+11 2x+5 (Gx+1D)(2x+5)

ITo ycnoBwuio f'(xg) = 6, Tae (xo; X)) TOUKa KacaHHsI.

,y 6x + 5.

+=6 s (5xg+ 11)(2x0 + 5) = 1; 10x,° + 47x0 + 54 = 0.
(5x, +11)(2x, +5)
Xy =2
27 , HO X) — LIEJI0e = X = —2.
00

YpaBHeHHe KacaTenbHOI: ¥y = f"(xo)(x + 2) + f(xo);

S'(x0) = 6; flxg) = 0,y = 6x + 12.

Paccrostane ot y = 6x + 5 10 y = 6x + 12 paBHO 7cos(arctgb) =
7 7 7

\/tgz(arctg6)+1 C\Betl BT

OrtBert:

7
BT
4.6.D10. 2) fix) = In5log,, ? .

'

4 1
ln(14—3x)(4x - +—xj+(1n(4x—7)—1n(4—x)) s

=1In5- A & X
In“(14-3x)
ln5~2+(ln5—0)~E 12 12
IMoxcramnss x = 3 nonyunm f'(3) = In5 ——52—5 =— . OtBeT: — .
In~5 5 5
0) flx) = In5log,,_;, 2x 5.
6—x
2 1 7
In(40— 7x) +— +(In2x—5)—In(6—x)-
v 6—x 4-T7x |
f(x)_lns 2 >
In*(10-"7x)
1115(Z+1j+1n5~z 14 14
IMoacrasmss x = 5: f(5) =ln5¥ =—. OtBer: —.
In~5 5 5

4.6.D11. a) f(x) = (x + 5)In(7 —x) 1 g(x) = (x — 2)In(x + 4).
Ha otpeske [2; 3] fix) = F'(x) > 0, 3Hauut F(x) Bo3pactaer u F(3) > F(2);

331



Ha otpeske [3; 4] g(x) = G'(x) > 0, 3naunt G(x) Bo3pactaet u G(4)>G(3);

T.x. F(3) = G(3), To G(4) > G(3) = F(3) > F(2).

Otset: G(4) > F(2).

0) fix) = (x + 3)In(4 — x), g(x) = (x + 2)In(x + 6).

Ha otpeske [2; 3] fix) = F'(x) > 0, 3HaunT F(x) Bo3pactaer u F(3) > F(2);

Ha otpeske [3; 4] g(x) = G'(x) > 0, 3naunt G(x) Bo3pacraer u G(4)>G(3);

G(4)> G(3)=F(3)>F(2).

Otset: G(4) > F(2).

4.6.D12 a) Ilyctb xy = 3 — abcuucca TOUEK KacaHHs. YTIIOBbIe KO3 (DHUIIHCHTHI
00enx KacaTeIbHBIX PaBHBI, T.K. F'(xg) = G'(xy) = flxg) = 3.

Kacatesnpubie umeror Bug y =3x +buy=3x+ ¢, rae [b —c| =9 +1 = 10 (310
3akmrouaeM u3 Touek K(3; 9) u 7(3; —1)). Torna paccTosHEE MEXAY NPSIMBIMU:

/= |b — c|cosarctg3 = 10cosarctg3 = 10 __10 =410.

\/tgz(arctg3)+1 N9+1

Otser: /10 .

0) 2 — abcuucca TOUEK KacaHus; KacaTelIbHbIe apaulebHbL, T.K.
FQ=G'2)=/2)=2.

Onu umerotT BuA y =2x + buy =2x + ¢, rae |b — ¢| = 20 (u3 Buga touex K(2; —1)
u 7(2; -21)).

Toraa paccTosiHHE MEX/y KacaTelbHbIMU

[ = |b — c|cosarctg2 = 20cosarctg2 = 20 20 44/5 . OtBer: 4+/5 .

243 A5

I'masa 5. MccnenoBanue QyHKImiA

§ 1. MHOTOYJICHBI

YpoBenn A.
5.1.A01.
) f(x)=12x-40x+25=(4x—5)?
®DyHKIMs Bo3pacTaeT Ha R.
6) f(x)=33x"—46x+16=33x"-22x—24x+16=(3x—2)(1 1x=8)=

31

2 8
ObIBaeT HAa | —; — |10
fo)y B

x) Bo3pacraer Ha (—oo; %} u [%, +°0J~

3112

5.1.A02. a) f(x) :%+T +24x + 15.
Haiiziem nymu npousBofuoii: f/(x) =x> + 11x + 24 =0; x = -3, x =-8;

B o6enx 13 HUX NIPOU3BOAHASE MEHSET 3HAK, 3HAUHUT 3TO TOUYKH IKCTPEMyMa.
OrtBet: —3 u —8.
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¥ 13x7

6)ﬂx) =?+T — 14x + 13.

fx)=x*+13x—14;

Eenymux=1unx=-14;

B obenx Toukax f'(x) MEHsET 3HAK, 3HAUUT 3TO TOYKH SKCTPEMyMa.
Otser: 1 u—4.

5.1.A03.2) f(x)= (x—2)[x2 +5x—?j =x"+3x° —?x+?

f'(x)=3x" +6x—4—30 :§(9x2 +18x—-40) = %(9x2 +30x—12x-40)=

_1 =3 s 02
—3(3x+10)(3x 4) 3(x+3j(x 3)

fx) yObIBaer Ha [—?; g}

f(x) BO3pacTaeT Ha [—oo; —?} u [i, +ooj ;

0) f(x):(x+1)[x2+4x+§]:x3+5x2+§x+g

16 1 1
'(x) =3x" +10x+—=—(9x% +30x+16) = —(9x* + 24x + 6x+16) =
/%) =5l )=5l )

:%(3x+8)(3x+2) - 3(“2}(“%) .

2

8
6 ——=
[x) yobiBaeT Ha [ 3 3}

S(x) Bo3pacTaer Ha [—w;—g} u {—%ij-

3
5.1.A04. a) f{x) = % —7x% + 63x + 4.

f(x):X2—14x+63>0,T.K. §:7—63<0;

T.k. f'(x) > 0 Be3ne, To f{x) Bo3pacTaeT Be3ze Ha (—oo; +o0).
OTBeT: Bo3pacTaeT Ha (—0; +0).

3
G)ﬂx)z%—8x2+72x+5

f(x)=x*—16x+72>0, T.K. §= 64-72<0.
3HauwrT, f{x) Bo3pacraeT Ha (—oo; +o0). OTBET: Bo3pacTaeT Ha (—oo; +00).

5.1.A05. a) f{x) = 23—6)9 ~ 169x + 4.
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F(x)=25x> - 169 = (5x — 13)(5x + 13).
13 13
B toukax 5 " (—?j npousBoAHas oOpamaercs B 0 ¥ MEHsET 3HAaK, 3HAYUT,

13 13
3TO TOYKH 3KCcTpemyMma. OTBeT: < u— 5

6)f(x)=%x3764x+5.
L) = 1212 — 64 = (11x— 8)(11x + 8);

8 8
B Toukax H u _ﬁ npou3BOoaHass MECHACT 3HaK, 3HA4YUT, 3TO TOYKHU

JKCTpEMyMa.
OrtBeT: 3 nfé.
11 11
5.1.A06.
2.5 5, 2
a X)=—X —X ——.
) fx) 3 3

fx)=2x"—2x=2x(x—1)=0;
2
0)=—=,afll)=—-1-==-1;
f0) 3 A 3 3
Ha [0; 1] f'(x) <0, T.e. f(x) — He Bo3pacTaeT =
MaxkcuMmanbHOe 3HaYCHHE —% , MEHUMaiabHOe — 1. OTBET: —% u—l.

4 1
6) flx)=—x-2x*—=.
)0 =58 =20 -
/(%) = 4x* — 4x = 4x(x — 1); Ha orpeske [0; 1] fx) He Bozpacraer, T.K. f'(x) < 0;

1
3Haunt, Haubomnpinee 3HaueHne — f{0) = -3 HauMeHbIee — f{1) =—1.

OTtBeT: L u—1.
3

Yposens B.
5.1.B01.

a) y(x) = (x + 4% (x = 3)%.
V) =2(x+4)x -3 +2(x-3)x+4)P?=2(x +H(x-3)2x+ 1)=

= 4(x + H)(x - 3)(x +% );

HpI/IMeHI/IM METO/[ UHTECPBAJIOB:

o N s
y(x)~< /_%\/; / x

Ortser: y(x) Bo3pacTaer Ha {—4; —%} U Ha [3; +o0),
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¥(x) ybbiBaer Ha [—o0; —4] u Ha [—%; 3} )

6) y(@) = (x + 2)°(x + 7).
V() =20 +2)(x + 7)* +2(x + T)(x +2)° = 2(x + 2)(x + 7)(2x + 9) =
=4(x +2)(x + 7)(x +4,5);

NN
y(x)\ 7 /45 —2 /

OrtBert: y(x) Bo3pactaer Ha [—7; —4,5] 1 Ha [-2; +0),
y(x) yosiBaer Ha (—oo; —7] u Ha [4,5; -2].
5.1.B02.2) y(x) =x"—3x* —9x — 4

Y (@) =3x"—6x—9=3(x"-2x—3)=3(x-3)x+1);

Y(x) + _

@/_1\/

OtBer: y(x) Bo3pactaeT Ha (—oo; —1] 1 Ha [3; +o0), yOpBaeT Ha [—1; 3].
6) y(x) =x° + 7x* — 5x + 2.

Y(r) =32 + 14x — 5 §=49+ 15=64;x, =

=Y

748 1 _-7-8

y'(x)=3[x—§j(x+5);

ONERN e

OGS x
I L

1
OTBeT: y(x) Bo3pactaeT Ha (—o0; —5] 1 Ha [5, +ooj ;

y(x) yOnIBaeT Ha {—5; %} .

5.1.B03. a) ¥(x) =%x3 —36x+17.

V() =x>=36=(x— 6)(x + 6);

y'(x) <0 mpu x € [-6; 6] = y(x) yObIBaeT Ha oTpe3ke [—6; 6];

OueBUHO, YTO UCKOMBII 0Tpe3ok [—6; —2]. Otset: [-6; —2].
-4

e . i

-6 -2 0 6

6) y(x) =x" — 147x + 20.

V'(x)=3x*— 147 =3(x*—49) =3(x = N)(x + 7);

V'(x) £0Ha [-7; 7] = y'(x) yObiBaer Ha [-7; 7];
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O4eBHIHO, YTO UCKOMBIH 0Tpe3ok [3; 7]; Otser: [3; 7].
5.1.B04. a) y(x) = —2x* — x> — 223

V(%) =—8x* = 3x* = —x*(8x + 3) = —8x° (Hg] ;

Y o+

o) G NG

RN .

OtBeT: y(x) BO3pacTaeT Ha [—oo; —ﬂ ; ¥(x) yObIBaeT Ha E, +Ooj .

6) y(x) = Tx* +4x’ =19 .
Y(x) = 283 + 1207 = 4%(Tx + 3) = 282 [ng ,
V() - -
y(x) j/ ' 3 (') x
~-7 7
Orser: y(x) Bo3pacTaeT Ha {—%; +°0j ; ¥(x) yObIBaeT Ha [—00; —%} .

5.1.B05. a) y(x) = 27x — (x + 2)°.
Y'(x)=27-3(x+2)*=33-x-2)3—x+2)==3(— D(x+5);

Ha otpeske [-5,5; 1,5] npousBoaHas uMeet 2 HyJis: —5 U 1, 1 MEHAET B HUX 3HAK
= 9TO IKCTPEMYMBI.

Y(=5)=—135 — (=5 +2)* =—-108;

W(1)=27-27=0;

y(-5,5) =-148,5 + 42,875 = -105,625;

¥(1,5)=40,5 - 42,875 =-2,375;

OtBert: HanOoubIIee 3HaYeHUEe — (; HanMeHbliee 3HadeHne — (—108).
6) y(x) =48x — (x + 5)°.

V() =48=3(x+ 5 =3(4—x—=5)(4 +x+5) =3+ D)(x +9);

B Toukax —1 1 —9 y(x) UMeeT SKCTPEeMyMBI, T.K. }'(X) MEHSET 3HaK;
y(=1)=-48-64=-112;

y(-9) =-432 + 64 = -368;

y(-0,5) =-24-91,125 =-115,125;

¥(-9,5) =-456 + 91,125 = 364,875,

OtBet: HanboubIIce 3HaYeHUE — —112; HanmeHbIee — (—368).
5.1.B06. a) f{x) =x> + 12x° + 12x + 8.

F1(x)=3x"+24x + 12 = 3(x* + 8x + 4);

Peurim //(x) = 0 = 3(x* + 8x + 4);

§:16—4:12;x1:—4+2\/§;x2:—4—2x/§;

Tpownzsoanas f'(x) <0 npu x € [—4—2\/3; —4+2\/§} ;

336



f(x)=0mpux e (—oo; —4—2«/3} ux e [—4+2\/§; +oo) .

B roukax —4—2+/3 u —4+2+3 npoussoanas O 4 OHA MEHSET 3HAK, 3HAYMT, ITO
SKCTPEMYMBEIL.

B Touke —4—2+/3 f/(X) MEHSICT 3HAK C «H» Ha «—», 3HAYNT, 9TO TOUKA MAKCHMyMa.
B Touke —4+2+/3 f/(X) MEHSCT 3HAK C «—» Ha «+», 3HAYHT, 9TO TOUKA MHHUMYMA.

Otser: —4—2/3 — Touka MakcuMyma, —4+ 23 — Touka MHHHMYMa.
6) flx) =x> — 6x> — 27x + 5.

f(x)=3x"—12x — 27 =3(x* — 4x — 9);

Perunm 3(x* — 4x — 9) = 0;

24+ 9= 130 =243 1 =2 VI3
f(x)<0mpux e [2—\/5; 2+\/ﬁ};
f(x)=20mpux € (—oo; Z—Jﬁ] u xe[2+\/ﬁ; +oo) ;
Toukn 2++/13 — IKCTPEMYMBI, T.K. f'(X) MEHSIET 3HaK B HHX;
Touka 2—~/13 — Touxa MaKCHMyMa, T.K. f'(X) MEHSET 3HaK C «+» Ha «—»;
Touka 2++/13 — Touxa MUHHMYMa, T.K. f'(X) MEHSET 3HaK C «—» Ha «+».
5.1.B07. a) f{x) = x*(2x — 1) - 8.
F)=2x2x-1)+x*-2=6x"-2x=(3x— 1) - 2x;
B toukax 0 u % npousBojHas obpamaercss B 0 1 MEHsSET 3HaK => 3TO TOUKH
9KCTPEMYMa,;
B Touxe 0 mpon3BoHAs MEHSET 3HAK C «—» HA «1», 3HAYUT, ITO TOUKA MAKCHMYMa;
B Touxe % NPOU3BOJHAS MCHSET 3HAK C «—» Ha «1», 3HAYMT, TO TOYKA
MHHHMYyMa.
OtBeT: 0 — TOYKa MAaKCHMyMa; % — TOYKa MHHUMYMa.
6) flx) =x*2x~3) - L.
(%) =2x(2x — 3) + 2x* = 2x(3x — 3) = b6x(x — 1);
B toukax 0 u 1 f paBHa 0 1 MEHsIET 3HaK, 3HAYUT, 3TO TOYKH IKCTPEMYyMa;
B 1. 0/ MEHSET 3HaK ¢ «+» Ha «—», 3HAYUT, 9TO TOYKa MAKCUMYyMa;

B 1. 1 / MeHseT 3HaK C «—» Ha «+», 3HAYHUT, ITO TOYKA MHHHUMYMA.
OtBet: 0 — ToYKa MaKCUMyMa; | — TOYKa MUHUMYMa.

5.1.B08.
a) flx) =x(1 — 8x).

1(x) = 3x%(1 — 8x) — 8x> = x*(3 — 24x — 8x) = x*(3 — 32x)=—32x" [x—%j ;
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3
B Touxe 3 f(x) paBHa 0 m MeHseT 3HaK, 3HAYWT, ATO TOYKA IKCTPEMyMa

(MakcuMyMa, T.K. C «+» Ha «—»);
B 1. 0 f'(x) He MEHSET 3HAK, 3TO HE TOYKA IKCTPEMyMa.

OrtBeT: % — TOYKa MakCUMyMa; TOYEK MUHUMYMa HET.
6) flx) = x*(4x + 1).
F(¥)=3x°(dx + 1) + 4’ = x*(12x + 3 + 4x) = x°(16x + 3)=16x" [w%} ;

/M
T U
— X
_/3 0
16
B 1. 0 mpousBonHas paBHa 0, HO 3HaK HE MEHSET, 3HAYUT, 3TO HE TOYKA
IKCTPEMyMa;

BT (—%j Ipou3BOJHAsA paBHA 0 ¥ MeHSIET 3HAK C «—» Ha «+» => 3TO TOYKa

MHUHUMYMa.

OrBerT: —% — TOYKa MaxkCUMyMa; TOYEK MUHUMYMa HET.

5.1.B09 a) flx) = x> + 7x* — 17x — 4.

Fx)=3x"+ 14x— 17 =3(x — 1)(x+%j;

™ s
—1

17

3
B Touke (1) f(x) MEHSET 3HaK C «—» Ha «+» = 3TO TOYKAa MUHUMYMa.
f(1) = —13; Haubombmee nenoe, MeHbinee —13 — ato (—14).
Otger: —14.
6) fix) =x> + 6x* — 15x — 4.
Fx) =38+ 12x— 15 =3 +4x—5) =3(x— 1)(x + 5);
B 1. (1) f'(x) MeHsIET 3HAK C «—» Ha «+» => ITO TOYKA MUHUMYMa.
f(1) =-12. Haubomns1ee uenoe, MmeHpiree —12 — sto —13.
Otser: —13.
5.1.B10.
a) fix) = (x—3)"(x - 1),
S@)=70=3)°0c— 1) +2(x=3)(x— 1) =
=(x=3)C-D(Tx-T+2x—6)=(x—-3)°(x - 1)9x - 13) =
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=9(x—3)%x— 1)@-%) ;

. 13
Hynu npoussoanoii: 3; 1; re Ho B 1. 3 npousBosHast He MEHAET 3HaK => 3TO HE
TOYKa 3KCTPEMYMa.

13
B roukax 1 u ry OHAa 3HaK MEHSET = 3TO TOYKa SKCTpeMyMa.

Otser: 1 u 3 .
9

6) fix) = (x + 5)°(x + 4)*
F(0)=50+5) (x+4)P?+2x+51°(x+4)=
= (x+5)(x + 4)(5x +20 + 2x + 10) = (x + 5)*(x + 4)(7x + 30) =

=7+ 5 x +4) [w%} ;

Hynu npousBonHoit: (-5); (—4) u (—?j , HO B T. (—5) OHa He MEHSeT 3HaK = (—
5) — He ToYKa SKCTpeMyMa.

30
Br.(4)n 7 MPOMU3BOAHAS MEHSET 3HaK => 3TO TOYKH IKCTPEMyMa.

OtBetr: 41 3—70 .

5.1.B11.

a) flx) = 14x° + 81x% — 24x — 2.
F(x) =420 + 162x — 24 = 6(7x* + 27x — 4);
Peutim f/(x) = 6(7x* + 27x — 4) = 0;
27429 1 -27-29

1
D:292; = =—:xp= =_4; =42(x+4 —1;
X1 12 7 X0 12 S ) (x )(x 7}

B 1. (—4) f'(X) MEHsIeT 3HaK C «+» Ha «—» => 9TO TOYKa MaKCUMyMa.

BT % /() MeHsIeT 3HaK C «—» Ha «+» => 3TO TOYKAa MUHUMYMa.

OTBeTZ —4 — TOYKa MakKCuMyma, —;- — TO4YKa MUHUMYMaA.

6) flx) = 16x> — 27x* + 6x — 5.

F(x)=48x> - 54x + 6 =6(8x = 9x + 1) = 6(x — 1)(8x — 1) =48(x — 1) (x—%) ;
/@) .

RN

1
BT [g HpOM3BOAHAs paBHA () M MEHSIET 3HaK C «+» Ha «—» => 3T0 TOYKAa MAKCUMyMa.

.
>
X

oo|»— o
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B 1. 1 mpousBoanas obpamraercs B 0 1 MEHAET 3HAK C «—» Ha «+» => 3TO TOUKa
MHHUMYMa.

1
OrtBeT: g — TOYKa MakCumMyma, 1 — Touka MUHHUMYMa.

5.1.B12. a) y(x) = x** — 39x + 8,3.

V(%) =39x*% - 39;

OueBuaHO, 4To )'(x) > 0 mpw |x| > 1.

3Ha4uT, y(x) Bo3pacrtaer Ha (—o; —1] u Ha [1; +o0).

ITpu x| < 1 y'(x) £ 0 = y(x) yosiBaet Ha [-1; 1].

OrtBeT: y(Xx) Bo3pactaer Ha (—oo; —1] u Ha [1; +o0) u yObIBaer Ha [—1; 1].

6) y(x) =x"' — 61x + 8. y'(x) = 61x°° — 61.

OueBuaHO, uTO 1IpH |x| > 1 ' (x) = 0 = y(x) Bo3pacraer Ha (—o; —1] 1 Ha [1; +o0).
Ipm x| < 1y'(x) <0 = y(x) yosBaer Ha [—1; 1].

OtBeT: y(X) Bo3pacTaeT Ha (—o0; —1] 1 Ha [1; +o0) 1 yObiBaeT Ha [—1; 1].

Yposens C.
5.1.Co01.
4 4
a) fix) = (x+8) Z(x—6) .

S x) =% (x+8) +(x—6)) = (2x +2)((x + 8’ — (x + 8)(x — 6) + (x— 6)) =
=2(x+ (> + 16x + 64 — x> — 2x + 48 + x% — 12x + 36) = 2(x + 1)(x* + 2x + 148);
§= |- 148 <0;

3Hak f'(x) 3aBHCUT TOJBKO OT (x + 1).
IMpu x < 1 f'(x) £ 0 = f(x) yowBaer. [Ipu x > —1 f'(x) > 0 = f{x) Bo3pacTaer.
OtBer: yObIBaeT Ha [—0; —1]; Bo3pactaer Ha [—1; +oo].

4 4
6) x) = (x+12) :(x+l4)
=2x+16)(x* +24x + 144 —x* — 16x —48 + x> + 8x + 16) =

=2(x+ 8)(x*+ 16x + 112); D<0;

3HaK f'(x) 3aBHCUT TOJBKO OT (X + 8).

Tpu x < -8 f(x) £ 0 = f(x) yosiBaer. [Ipu x > -8 f'(x) = 0 = f(x) Bo3pacraer.
OtBer: yObIBaeT Ha (—o0; —8]; Bo3pacraet Ha [—§; + ).

5.1.C02. a) y(x) = (x + 8)*(x — 4).

V(X)) =2(x + 8)(x — 4) + (x + 8)* = (x + 8)(3x) = 3x(x + 8);

Touka makcumyma — (—8); Touka MuHIMYyMa — 0.

O6e mpuHamIexaT oTpesky [—8; 4].

f(=8) =0; f10) =-256; f(4) = 0; Cymma: —256. OtBeT: —256.

6) y(x) = (x = 7)*(x ~ 10) [7; 10].

Y ) =20 —T)(x - 10) + (x = 7)* = (x = T)(B3x — 27) = 3(x — T)(x — 9);

Touka makcumymMma: 7; MUHUMYMa: 9.

A7) =0; f9) =—4; f(10) = 0; ckomas cymma (—4). OtBet: —4.

5.1.C03.

AE) =+ 12 + (x+4)’ =
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a) flx) =%x3 —5x% +3.

f(x)=x*—10x = x(x — 10);

f(x) <0 mpux e [0; 10] = f{x) yorBaer na [0; 10];

f(x) =0 mpu x € (—o0; 0] 1 [10; +o0) = f{x) Bo3pacTaet Ha (—0; 0] 1 Ha [10; +o0);
A0)=3; f10) =$7 500 +3<0;

T.K. fix) moHoronHa Ha [0; 10] W mpuUHHMMaeT 3HaYCHHs DPA3HBIX 3HAKOB Ha
KOHIIaX, TO OHa UMEET POBHO | HYJIb (C yU4eTOM HENPEPBHIBHOCTH f{x)).

Ortset: f(x) Bo3pactaer Ha (—oo; 0] u Ha [10; +0) n yOwBaer Ha [0; 10]; f(x)
uMmeeT oauH Hojb Ha (0; 10].

6)f(x)=%x373x2+ 1. f(x) =x* — 6x = x(x — 6);

f(x) <0mpux e [0; 6] = f{x) yosIBaer Ha [0; 6];

f(x)<0mpux € (—o0; 0] 1 x € [6; +00)=f(x) Bo3pacTaeT Ha (—0; 0] 1 Ha [6; +0);
A0)= l;ﬂé):¥—108+ 1<0;

T.k. Ha koHH@Ax orpeska [0; 6] f(x) mpuHKMaeT 3HaUSHUS] Pa3HBIX 3HAKOB, TO Ha
3TOM OTpe3Ke HyJIb POBHO OAMH B CHIIy MOHOTOHHOCTH M HENPEPBIBHOCTH f(X).
Otser: f(x) Bo3pacraer Ha (—o; 0] u Ha [6; +o0) u yObIBacT Ha [0; 6]; Ha [0; 6]
f(x) ©MeeT ouH HOJIb.

5.1.C04.

a) flx) = 4x* — 5x* + 0,03.

() = 12x% = 20x° = 4x*(3 — 5x) = —20x* (x —gj ;
f(x)<0mpu x 2% = f(x) yObIBaeT Ha E, +ooj ;

fx)=20mpu x< % = f(x) Bo3pacTaeT Ha (—oo; é} .

5
NSE N
0 3’& /)
5

3 .
B cuiy Bcero asroro, ypaBHenue f(x)=f (g MMEET €IUHCTBEHHBIH KOPEHb

3 3
x= 3 (T.K. T. i TOYKa II100aNIBbHOT0 MAKCUMYyMa).

Ortsert: f(x) Bo3pacraeT Ha [—oo;§:| ; yObIBaeT Ha E;ﬂoj D x= % .

6) flx) = 5x° — 3x* - 0,05.
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£ = 152 — 120 = 36%(5 — 4x) = —124° (x—%j ;
fx)<0mpu x 2% = f(x) yObIBaeT Ha [%, +ooj ;

f(x)>0mpu x S% = f(x) BO3pacTaeT Ha (—oo; %} .

5

Touka i TOYKa TJIO0ANFHOTO MAaKCHMyMa, IIO3TOMY YpaBHEHHE
5 N 5

fx)=f 2 HUMeEeT €IUHCTBEHHBIH KOPEHb x:Z'

Ortger: f(x) Bo3pacTtaer Ha [—w;—%} ;

5 5
yOBIBaeT HA | —;40 |; x=—.
4 4

5.1.C05.
a) ITycts (x, y;) — mepBast Touka, Toraa y; = x; + 3.
Nmeem (x1; x1 + 3).
Ilycts (x,, y2) — BTOpas TOuka, TOrAa y, =x; — 1.
Nmeem (xp; x, — 1).
Ilo ycnoButo x; = x;.
Lx)=(x+2P?+x+2P+(x—1+3P>+x+3+3)%
L(x)=4x>+24x + ...;
Axy; xp +3);
B(xj; x; = D)
M(=2; -3);
f(x;) = AM? + BM? = (x; + 2)* + (x; + 3+ 3)* + (x; + 2)* + (x, = 1 + 3)* =
=4x,2+24x, + 4+ 36+ 4+ 4;
Hanmenbinee 3HayeHne napadosia IpHHIMAET B BEpIIUHE
b 24
X ==——=——=
2a 8
A(=3; 0); B(-=3; 4);
Otser: (-3; 0); (-3; —4).
0) (x1, y1) ¥ (x2, y2).
Toraa o ycnoBuio y; =x; + 5; v, =x; — 3 U x| = Xp;
Nmeem Toukw (x1; x1 +5) 1 (x5 x; — 3).
CymMa KkBazpata pacctosHui 1o M(—1; —2):
L) =+ 1P +@+ 1P+ E+5+2)+(x—3+27 =4+ 16x + 52;
L(x) =4x>+ 16x + ...
b —
25

_3;

Xy = 2.
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Y

b
ITapaGomna rocTuraeT HAMMEHBIIETO 3HAYECHHS B BEPIINHE v -2
a

xp=-2;

Urak, Touku (—2; 3) u (-2; -5).
OtBer: (-2; 3) u (-2; -5).

5.1.C06. a) flx) = 2,5x* + 4x> + 1,7,

() =10x> +12x* = 2x*(5x + 6) = 10x” (;u%j ;

f'(x) <0, mpu x € (—o0; 0) U (0; —g ) = f(x) yObIBaeT Ha (—oo; —g} ;

f(x)>0,mpux € [—g ; +o0) = f(x) Bo3pacTaer Ha [—g; +Ooj R

6 6
3Hauwur, 5 TOUYKa TJI00aJbHOTO MHHMMYMa M ypaBHEeHHe f(x)=f [—gj

6
HUMEET TOJILKO OJHO PELIEHUE X = 5

Ortgert: f(x) yObIBaeT Ha [‘“’;ﬂ ; BO3pacTaeT Ha |:§;+00j ;X= —g .

6) flx) = 0,5x* — 3x° + 1,6.
f(x) =2x" —9x* =27 [x—%j ;

Tlpu x € (—o0; 0) U (0; % ) f(x) <0 = f(x) yObiBaeT Ha (—w;%} .
9 9
Ilpu x> 5 f(x) > 0 = f(x) Bo3pacTaeTr Ha [5, +ooj .
9 . 9
5 r1o0aNIbHBIT MUHUMYM = ypaBHeHue f(x)= f (Ej HMEET CAMHCTBECHHOE

9
CIICHUE X = — .
p x 3
5.1.C07.
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a) flx) =\/ﬁ—16x—%x4 )

f(x)=—-16—2x>=-2(x" + 8);

IMpu x > -2 f'(x) £ 0 = f{x) yObIBaeT Ha [2; +o0);

IMpu x < -2 f'(x) 2 0 = f(x) Bo3pacraer Ha (—x; 2];

U3 sroro cnenyer, 4yTo x = 2 — r700aNBHBIH MAaKCUMyM U HEPaBEHCTBO fx) =
A(2) BepHO TOIBKO TIpH X = 2.

0) flx) =3 +32x—x*

f(x) =32 —4x* =—4(x* - 8);

IMpu x > 2 f'(x) < 0 = f(x) yObIBaeT Ha [2; +o);

IMpu x <2 f'(x) > 0 = f(x) Bo3pacraer Ha (—o0; 2];

3HauuT, x = 2 — rI00aNbHbI MakCUMyM U HepaBeHCTBO f(x) < f(2) BepHO mpH
BCEX X KpOMeE X = 2, T.€. IpH X € (—o0; 2) U (2; +0).

5.1.C08.

a) y(x) = 2(x* — 14x + 13)(x — 13)

V() =-22x - 14)(x — 13)* - 4(x — 13)(x* — 14x + 13) =

=—4(x—13)((x = T)(x - 13) +x° — 14x + 13) =

=—4(x - 13)(x* = 20x + 91 + x* — 14x + 13) =

= —4(x — 13)(2x* — 34x + 104) = —8(x — 13)(x* — 17x + 52) = —8(x — 13)*(x — 4);

B 1. 13 )/(x) o6pamaercs B 0, HO He MEHSET 3HAK;

B 1. 4 y'(x) oOpamtaercs B 0 1 MEHSIET 3HAK C «+» HA «—»=> 3TO TOYKA MAKCUMyMa.

+

V| 12 ;
NGNS
OtBeT: 4 — TOYKa MAaKCUMyMa, TOUYEK MUHHUMYyMa HET.
6) y(x) = 8(x* — 15x + 14)(x — 1)’ = 8(x — 14)(x — 1)’.
Y(x)=8(x—1) +24(x - 1)’(x—14) =8(x — 1)’ (x — 1 +3x—42) =

= 8(x— 1) (4v—43) = 32(r— 1)%—?} :

=

B 1. 1 y'(xx) oOpamtaercs B 0, HO He MEHSET 3HAK;

43
Bt ”y J'(x) obOpamaercs B 0 ¥ MeHseT 3HaK C «—» Ha «+t» => 3TO TOYKa

43
MHUHUMYMa. OtBet: 7 — TO4YKa MMHUMYMa, TOYCK MaKCUMyMa HET.

5.1.C09.
a) flx)=(21x*-2x-3)?
F(0)=2(21x*2x-3)(42x-2)=2(2 1> 9x+7x-3)(42x-2)=

=84(7x73)(3x+1)(x—%}=84.7‘3(x_%J(x+%j[x_%j 0

3 1 1 1
x == x,=—— x,=— OtBer: —;
7 3 21 21
6) flx)=(15x"-8x+1)
F(x)=2(15x*-8x+1)(30x—8)=2(15x*~5x—3x+1)(30x—8)=
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OrtBeT: 1 .
5

5.1.C10.

a) flx) =5+ 2x +242 .

f(x) = 155"+ 2> 0 = f{x) BospacTaer Ha (—0; +0);
f=1)<0, A1) >0 = cymecTByeT pOBHO OJIMH HYIb.
6) flx) = 4x> + 5x +/6.

f(x)=12x*+ 5> 0 = f{x) BospacTaer Ha (—0; +0);
f=1)<0, A1) >0 = cymecTByeT POBHO OJIMH HYIb.
5.1.C11.

a) fix)=3x"+3x" - 8x— 1.

=50+ -5 x-2)( 22

Ha npomexyTtke [—%; 1} y f{X) HET PKCTPEMYyMOB.

3
f(_2]2_§+i+1_1:§_1:L, f[lj:l+l_§_1:ﬁ_ -3
3 9 3 3 9 9 3) 9 3 3 9 9
. 29 19
MHO0XXEeCTBO 3HAUCHHU —7; rak

6) fix) =3x" —6x* —5x — 1.

fix)=9x"—12x-5 =9(x—§)(x+%j ; Ha [—é; %} y f{x) aKcTpeMyMOB HeT

f(_lj_i_l 2122l 3 72 ikl 25
6) 216 6 6 6 12 72 7’

(g)_3.125_g_§_1_125—300—300—72__ﬂ

6) 216 6 6 72 72

N [ 547 25}
MHO0X€eCTBO 3HAUCHUM: | ———; —— | .

5.1.C12.

a) [Tyctb x — JuIMHA CTOPOHBI KBapara.

BwmectumocTb kopoOkn: V(x) = x(33 — 2x)%.

V'(x) = (33 — 2x)* — 4x(33 — 2x) = (33 — 2x)(33 — 2x — 4x) =

=333 -x)(11 —x)=3(2x—-11)(2x - 33)

Touka Makcumyma — x = 5,5; B Heil V'(x) MeHseT 3HaK ¢ «+» Ha «—». OueBHIHO,
3TO U €CTh HCKOMAas CTOPOHA KBaJpaTa.

OrtBer: 5,5.
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6) ITycts x — cTOpOHa KBajpaTa.

BumectumocTb KopoOki: V(x) = x(39 — 2x)°.

V'(x) = (39 — 2x)* — 4x(39 — 2x) = (39 — 2x)(39 — 2x — 4x) =

=32x-39)(2x—13).

Touka Makcumyma — x = 6,5; B Heil V'(x) MeHseT 3HaK ¢ «+» Ha «—». OueBHIHO,
9TO U €CTh UCKOMasl CTOpoHa kBajpara.  Otser: 6,5.

Yposens D.
5.1.D01.
x=1x*
)y =)

V() =2x(x - 1)* +% Ha- 1= - 1)’Qx-1) +%x) =

3 27 J 7 3 2( 4)
=x(x-1)|=x-2|==x(x-1)|x——].
x-1 (2 5 x-1 7

TIpuMeHHM METOJl HHTEPBAJIOB:
N + +
- Y >
()M 1

7

=

OtBert: y(x) Bo3pactaer Ha (—oo; 0] u Ha [%, +oo) ;
4
y(x) yObIBaeT Ha [0; 5} .

6) y(x) = @ +1.y(x) =2 —2) +% (x—=2)y%*=

-2 4 ) = (-2 (S =L (-2 ),
N N
Ovi 1 x

7

OtBer: y(x) Bo3pactaeT Ha (—o0; 0] u Ha [g, +Ooj ; ¥(x) yOBIBaeT Ha [0; g} :

5.2.D02.

a) y(x) == + 12x — 15. y/(x) = -3x* + 12.

Ob6nacth onpeneneHus: (—o; +oo).

Bospacraer Ha [-2; 2]. YObiBaeT Ha (—o0; —2] u Ha [2; +00).
Touku sxcTpemyma: 2 u —2. DxcrpeMyMsr: —31 u 1.
MHOKECTBO 3HaYCHUH: (—00; +00).
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731+

6) y(x) =—x> + 3x — 4. y'(x) = 3x* + 3.
Ob6nacth onpeneneHus: (—o; +oo).
Bospacraer na [-1; 1].

VobiBaer Ha (—oo; —1] 1 Ha [1; +0).
Touku sxcTpemyma: 1 u —1.
OKcTpeMyMBL: —2 U —6.

MHOXeCcTBO 3HaUCHHUH: (—00; +0).

5.1.D03.

a) y(x) = x> + 3x% + 20. ' (x) = 3x* + 6x = 3x(x + 2).
Ob6nacth onpeneneHus: (—o; +oo).

Bospacraer Ha (—0;—2] u [0; +o0).

Yosiaer Ha [-2; 0].

Touku sxcTpemyma: —2 u 0.

OkcrpemyMsl: 24 u 20.

MHOXeCTBO 3HaUCHHUH: (—00; +0).
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20

6) y(x) =x" + 6x> — 4.

V'(x) =3x* + 12x = 3x(x + 4).

Oo6nacth onpeneneHus: (—oo; +o0).

Bospacraer Ha (—0; —4] u Ha [0; +o0).

Yosiraer na [4; 0].

Touxu sxcTpemyma: 0 u —4.

OkcrpeMmyMsbl: —4 u 28.

MHOXECTBO 3HAYCHHUH: (—00; +00).

Ay=8

=Y

—4
[ T 2
5.1.D04. a) y(x) =—§x +9x—§ V) =—=x"+0.
Obnacth onpeneneHus: (—o; +o0).

Bospacraer na [-3; 3].
VosiBaer Ha (—o0; —3] u Ha [3; +0).
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Touxku s3xcTpemyma: —3 u 3. DKCTpEMyMBI: —20% u 15% .

MHOXECTBO 3HAYCHHUH: (—00; +00).
AY

1521
3

___201
3

0) ¥(x) =—%x3 +16x+§ V(@) ==+ 16=(4-x)4+x).

Ob6nacth onpeneneHus: (—o; +oo).
Bo3spacraer Ha [-4; 4]. YObiBaet Ha (—0; —4] u Ha [4; +0).

Touku s3xcTpemyma: —4 u 4. DxcTpeMyMsl: —42 1 43% .

MHOKecTBO 3HAUCHUIA: (—00; +00).
AY

31
3

I
=Y

+-42

5.1.D05. 2) y :éf —2X +3x—5.)(x)=x"—4x+3=(x— )(x—-3).

Oo6nacth onpeneneHus: (—o; +o0).
Bospacraer Ha (—0; 1] n Ha [3; +o0). YObIBaer Ha [1; 3].
Touxu sxcTpemyma: 1 u 3.
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OKCTpEeMyMBI: —3% u-5s.

MHOXECTBO 3HAYCHHUH: (—00; +00).
AY

—_
w4+
=

6)y=%x3+3x2+8x+2.y'(x)=x2+6x+8=(x+2)(x+4).

O06nacth onpeneneHus: (—o; +o0).
Bospacraer Ha (—0; —4] 1 Ha [2; +00).
Touxku sxcTpemyma: —2 u —4.
OKCTPEMYMBI: —4% u —3%.

MHOKecTBO 3HAUCHUH: (—00; +00).

=Y

5.1.D06. a) y(x) = x> — 12x — 7. y'(x) = 3x* — 12 = 3(x — 2)(x + 2).
Oo0nacth onpeneneHus: (—o; +o0).

Bospacraer Ha (—0; —2] u Ha [2; +00).

VYo6siBaer Ha [-2; 2].

Touku sxcTpemyma: —2 u 2.

OkerpeMyMsl: 9 u —23.

MHOXeCTBO 3HAUCHUH: (—00; +00).
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23 4

6) y(x) =x"—3x—7.y'(x) =3x* =3 =3(x— I)(x + 1).
O6mnacts onpeneneHus: (—oo; +00).

Bospacraer Ha (—o0; —1] 1 Ha [1; +00).

VYo6sBaer Ha [-1; 1].

Touxu sxcTpemyma: —1 u 1. Dxerpemymsl: —5 u —9.
MHOKecTBO 3HAUCHUH: (—00; +00).

<Y

5.1.D07. a) fix) =—§+ 4x—1,7.f(x) =—4—§3+4: —%(x3 -5);

Ilpu x> s f(x) <0 = flx) yOpBaeT Ha [i/g, +oo) ;

IIpu x< 5 f(x) 2 0 = f{x) Bo3pacraer Ha (—oo; i/g} .

1+46 u Y7 nexars [3/3 +oo) , k Tomy xe 1+96 >3/7 ; B cuny Bospacramus £,

1(1+¥6)-1(¥7)>0.
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4 3
6)f(x):—%Jr3x+O,Q,f(x):_%+3:_g(x3_%j ;

Tlpu x>3 % f(x) <0 = flx) yObIBaeT Ha {i/?, +oo] ;
21 21
Tlpu x<3 ) f(x) > 0 = fix) BO3pacTaeT Ha [—oo; i/:} .

37,25 u 1+7 nexar s {3/241; +oo] = B CHJIy BO3pacTaHus f U3 HEPABCHCTBA

1437 >2> 37,25 crenyer f(37.25)-(1+37)>0.

5.1.D08. a) xy ¢ [4; 2] = xp € [-5; 4)u(2; TI=M.

Haiinem Bce Takue x, uro (x+4)(x—2)>0

x € (—o0; —4)(2; +0) DM OtgerT: +.

0) 13 ycrmoBus cnenyer, 4To xo 1100 Oomnbine 3, 1160 MeHbIe —1.
Otcroga, (xg + 1)(xg—3) > 0.

5.1.D09. a) [Tycts A(x0, f(x0)).

Torna miomaae TpeyrojibHUKa OyaeT: S =% 4 - flxg) = 2(x0" — 4xp + 55).

J@)=4xy’ —4 =40’ - 1);

Touka 1 — To4YKka MUHHMYMa, T.K. f'(X) MEHSIET 3HaK C «—» Ha «».
MunumanesHas wiomans npu xo = 1, A(1; 52). §=2 .52 =104.

0) Ilyctb A(xy, fixo))-

IInomans TpeyronpHuka: S :% -6 - flxg) = 3(xo" + 32x, + 49).

F(x) = 4x,” + 32 = 4(x,’ + 8); Touxa (—2) — TOUKa MHHHMYMa.
MunumaneHas wiomans npu xo = —2, A(-2; 1).

MunaumaneHas mwiomags S=3 - 1 =3.

5.1.D10. a) y(x) = x* — 2x° + 7x* + 12.

V(X)) = 4x® —6x° + 14x = 2x(2x* — 3x + 14). OGnacrs omnpeneneHus (—o; +o).
Bospacraer mpu x € [0; +0). Y6biBaeT mpu x € (—o0; 0].

Touxka sxcrpemyma: 0. Dxcrpemym: 12. O6nacts 3HaueHUH: [12; +o0).

AY

12
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6) y(x) =x* +2x° + 8> + 5. ' (x) = 4x> + 6x% + 16x = 2x(x* + 3x + 8).
Obnacte onpeneneHus (—oo; +oo).

Bospacraer na [0; +o0).

VosiBaer Ha (—o0; 0].

Touka sxcTpemyma: 0.

OkerpemyM: 5.

O0sacTh 3HAUCHHI: [5; +00).

Ay

(e}
<Y

5.1.D11. a) fix) = (7x — 5)°*(3x + 2)*.

f(x)=37(Tx—5Bx +2)* + 4-3(7x - 5)°’(3x +2)* =

=(Tx=5)’Bx +2)’(3-21x + 3-14 + 421x — 4-15) = (7x — 5)*(3x + 2)*(147x — 18);
49

2
Touku sxcTpEeMyMa: -3 u i

2 49
3 TOYKAa MaKCHUMyMa, - TOYKAa MUHUMYMa.

|
Lﬂg
|
N
el
=

6) y(x) = 2x —1)’(5x + 7)°.
Y @)=(2x — 1)’ (Gx +7)°) = 30(5x +7)°2x — 1)° + 10(2x = 1)*(5x + 7)°=
=10(5x + 7)°(2x — D*(6x =3 + 5x+ 7) = 10(5x + 7°(2x — 1)*(11x + 4);

7 4
ToukH SKCTpEMyMa: —— U —— ;
5 11
7 4
—5 ~ TOUKA MAKCHMYMa, —— — TOKA MUHHMYMA.
N W
NS ' x
7 _4 3
5 11 7
5.1.D12.
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a) y(x) =x’(x* = 5) + L.
V@) =320 -5 +=3x" 152+ 2 =

= 5)52()62 -3)= 5x° ((x—\/g)(+\/§) .
O6nacTp onpezeneHus (—oo; +oo).
Bospacraer Ha (—o0; -3 ] v Ha [\/3 ; 400).

YOsIBaeT Ha [—\/g; \/ﬂ .

Touku sxcTpemMymMma: 3 u—3.
DKCTpEeMYMBI: 6\/§+1 u —6\/5 +1.

AY

+1+63

-3 V3

Ti—643

6) y(x) =2°(* = 6) + 1 =2x" - 12x* + 1.
V() =10x* =36x% = 2x*(5x*— 18) =

=102 (x— B]{x+ E]
5 5

Obnacth onpeneneHus: (—o; +00).

18 18
Bospacraer Ha [—oo; —\/;} M Ha [\/;, +°0]-

OKCTpEeMyMBI: 1i1§ﬁ \/2 ;

s\s”
18 18
Touku sxcTpemMymMma: —\/; u \/;
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<Y

§ 2. PanimonasbHbie QyHKIIMA

YposeHsb A.
2x°-3x*+1 1 3 1
5.2.A01.a =2 Ty =X
) f(x) ™~ 225 g
, 3 5, 3 4 302x-) 1
=—x"-= = =4
S'(x) 4x SX P X \/5
1 3 3 1
=241 1l+—=-2 13-42
X, =_L f _L — \/5 2 — \/5 — 2 .
max \/5 \/5 _i 4 4
2
OtBer: l+£;
4
7 =3x*+9 7 3 9
0) f(X)=——————=——~x"+2x7
Sha 5x° 5.5 5
. 305,27 ., 3x*-27 3(x-3)(x+3)
X)= DX Ax = =
S '(x) r g = .~

1

7 1 21+3-1 23 23
X3 f(3)=—+-——= =— OtBet: —.
" /) 55 15 15 15 15
2 —
5.2.A02. a) f(x) =% . OJ13: x £ 0.
X

s uccnenoBanus (YHKIUM HA MOHOTOHHOCTB HaifzieM f'(X) 1 ee KOpHH, TaKKe
HauJi€M MHTCPBaJIbl 3HAKOIOCTOAHCTBA, YTO HaM JAa€T BO3MOXXHOCTb HaWUTH
MHTEPBAJIbI BO3PACTAHUS U YOBIBaHHUS.
1) = (18x+ 7)13x—(9x* +7x=3)-13 _

169x*
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_234% +91x—167x -91x+39 _ 9x’+3 _ 3(x* +1) |
169x> T E P
Vunrssas, uto x° + 1> 0 Vx u 13x* > 0 Vx, To f(x) > 0 Vx € O3 = f'(x) > 0
Vx # {0} = ¢yHxuns Bo3pacraer Ha uHTEepBanax (—oo; 0) u (0;+c0).
OrtBeT: QyHKIMS Bo3pacraeT Ha uHTepBanax (—o; 0) u (0; +oo).
0) AHaJIOTUYHO C a).
Oo3:x+#0
7x +13x-5
@ 12x
, (14x+13)-12x—12(7x* +13x=5) _ 14x* +13x-7x* —13x+5 7x*+5
O . = : ==
144x 12x 12x
f(x)>0Vx e O3 =
OrtBeT: QyHKUMS Bo3pacTaeT Ha nuHTepBanax (—o; 0) u (0; +oo).

—4x* +16x-3
5x2

5.2.A03. a) fx) = .OJ13: x # 0.

Jis HaxoKOeHUs HauOOJIBIIEro W HaWMEHBLIETO 3HaYeHUH f(x) Ha WHTEpBaje

33
a:[g; ik paccMOTpUM €€ 3HAaueHHWe B KPaeBbIX TOYKAX M 3HAYCHHS B
KPUTHYECKUX TOYKaX (IKCTPEMyMBI) € HalleMy WHTEPBaly, M BBHIOEpEM M3 HUX
HY>XHBIE HaM 3HaYeHHS.

'

1) = —4x” +16x-3| _ (-8x+16)-5x” —10x(-4x’ +16x-3) _
5x7 25x*

_ 8x +16x +8x° —32x  +6x _ —16x" +6x  —2x(8x—3) _ —2(8x-3)
5xt 5xt 5x* 5x° ’

f)=0=>x :g € a.

PaccmoTpuM f(OT KpaeBbIX TOYECK HHTEPBAJIA):

42 416.3 23 4.2 16323
f(éjzﬁle—ztzE : f(éj:i#zz
4 ’ 5 8 N 4 15
16 64

. 3
T.x. KkpaeBast TOuKa COBNaJa C KPUTHUYECKOI, TO pacCMaTpUBaeM TOJBKO f [g

3
uf (Z] , T.K. f(x) # 0 Ha UHTEpBaJC @ ¥ 3HAYUT PYHKIMI MOHOTOHHA, T.€.

52 3
OtBet: HaubobIICe 3HAYCHUE f{X) = o Ipu x = 3 ;

12 3
HauMEHbIIee 3HaYeHue f{x) = < mpu x = 7
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— 2 —
6)ﬂx):%.on3:xio.

(—4x+18)-5x* —10x(-2x" +18x—3) _

Perenne aHanorn4Ho MyHKTY a): f'(x) =

_18%| x—=
4P +18° +4x° 3687 +6x  —18°+6x x(x 3] ,

5x* 5x*
1

x; =0 — ne nogxoaur ¢ OJI3, x, = 3

1

3 5. 3 5.°

9

O | —

OtBet: HauboubIIee f(X) =5 MpH X = % ;

_ 73 2
HauMmeHbliee flx) = m npu x = 3
5.2.A04.
a) O3: x = {1; 8}.

Haiinewm y'(x) u HalizeM x, yJOBIETBOpSIIOIINE ycIoBHIO ' (x) = 0.

' — 7 ’_ ! 1! '= .
e [(x—sxx—nj “lewten) 7[x-g

| —2-§+18%—3 5 —2-g+18%—
e

J)

B 1 1 1 1 _
77m'_ i 27(__2___ sy
(1) ) 1| (x-3) =D -8 (x-Dx-8)
—14()6—2)
2

]

_ 1 ( 1 1 j7 1
=_J— | — 1 =_7.
x-Dx=-8 x-1 x-8 (x—1)(x-28)
() = I
YV(x)=0= x g

PaccMoTpuM yyacTKH MOHOTOHHOCTH J(X):

+ — — —

—_
oo
=

I

9

2
9 9 4 4

opu x =— Mbl UMeeM; y| — |=——. OTBeT: ——.
2 2 7 7

0) aHAJIOTUYHO MYHKTY a):
OI3: x = {5; 8}.

T (87
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3
(x=5)(x-8)

RSN B I S S Y S R R I G I
y(x) 3()6—5 x_sj 3[x_5 (x_sj +x—8(x—5)]

x) ==

—_—

6(x—Ej
:é(;+;} 3 2x-13 ) _ .
(x=5)(x-8)x-8 x-5) (x=5)(x-8)(x=5)(x-8)) (x—5)2*(x-8)*"

X =—.

3
Hccnenyem Ha MOHOTOHHOCTD:

I
W
o0
=Y

13 . 13) 4 4
mpu_ X, =3 MBI IMEEM Mmin; y 373 Ortsert: 3

5.2.A05.
a) Haiinem y'(x) u paccMOTpUM MHTEpBaJIbl 3HAKOMOCTOSHCTBA ) (X):

Lo 2x-3 C2(x+2)(x—5)-(2x-3)(2x-3) _

Y= = 3 5 =

(x+2)(x-5) (x+2)"(x=5)

_ 27 —6x—20-4x"+12x-9  -2x"+6x-29
(x+2)*(x=5) (x+2)*(x=5)""

¥'(x) # 0 Vx, u maxe y'(x) > 0.

Vx € O/13 = uccienyeM Ha 3HAKOIOCTOSIHCTBO!

Y 5 x

¢yHKIMs yOBIBAET.
OtBeT: y(x) yOpIBaeT Ha HHTEpBaiax (—owo; —2), (—2; 5), (5; +o0).
6) OJI3: x # 6.

2x+5
(x+6)(x+1)
QHAJIOTHYHO MYHKTY a):
V0 = 2(x+6)(x =)= (2x+5)(2x+5) _ 2x" +10x—12-4x” —20x-25 _

(x+6)*(x—1)? (x+6)*(x=1)?

yx) =
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_2x*—=10x-37 _ 2x’+10x+37
(x+6)2(x=1)%  (x+6)*(x-12"
D<0=2x+10x+37>0=)'(x)<0 Vx € O[3 =

DA >
OrtBeT: QyHKUUMS yObIBaeT Ha HHTEpBanax (—wo; —6), (—6; 1), (1, +oo).

2xr +16x+5

6x>

5.2.A06. a) f(x) =

O[3: x#0.

Haiigem f'(x) ¥ y4acTKM MOHOTOHHOCTH, ONPEIEINB, TAKUM 00pa3oM, max, min

U HCpeFI/I6OM SABJIAIOTCA KPUTUICCKUEC TOYKH:

_ (4x+16)(6x7) = (2x* +16x+5)-12x _ 4x’ +16x> —4x’ —32x* —10x _

S

36x° 6x*
16x* ~10x _16){“5) 5
= - ; f(x) =0 < x; = 0 — He KopeHs, & OJI3, x, =—=.
o = ) I P 113, x; 3

PaccmoTpuM yuacTky 3HaKOIIOCTOSTHCTBA f'(X):
NN

Ry

X

w
S

5 .
8 Ipu X = -3 MBI KIMEEM min.

5
OtBeT: x = —g — TOYKa MUHHUMYMaA.

0) aHAJIOTUYHO C a):

OJI3: x # 0.
(14x*=22+9) _ (28x-22)-4x* —(14x* —=22x+9)-8x _
Sx)= 3 = - =
4x 16x
22x x—2
28x% —22x% =28x> +44x> —18x _ 22x* —18x 11
= - 7, = s T(x)=0;
16x 4x 4x
x; =0 — He kopeHb, ¢ O3, x, 2% .
PaccMoTpuM y4yacTku 3HaKONOCTOSIHCTBA:
NN\
o s g
11 = npu x = % JOCTUTaCTCs min.

9
OtBeT: x = ﬁ — TOYKa MUHHUMYMa.

Yposens B.
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3 x+245 3
5.2.B01. a) flx) =——- O3 x #——.
/) 2x+3 5 a 2

Haiinewm f'(x) u ucciemyem Ha 3HAKOIIOCTOSIHCTBO:
3.2 1 30+4x°+12x+9 _ 4x7+12x+39

SO i 5T samy | sy
V64 <= 19 <0 vx < O,

SE®)=0=x,=
5 >
3
2 2
Ortser: f(x) yObIBaeT Ha UHTEPBATAX (—00; —gj u (—g; +00j.
0) ananoruyHo ¢ a). O/13: x # —i fx)= ! —M .
5 S5x+4 8
1 5x+3\2 1.5 5
S0 = —- =57
5x+4 8 (5x+4)° 8
vx € OJI3 (T.k. (5% + 4)> > 0).
4 X
s

OrtBert: f{x) yObIBaeT Ha HHTEpBaIax (—oo; —?j u (—ﬁ; +ooj.
5.2.B02.
a) ananoruyHo ¢ 5.2.B01 a): O/13: x # 0.

'

709 =[2x2 +15x—8J _ (Ax+15)x—(2x° +15x—8) _ 4" +15x—2x" ~15x+8 _ 2x" +8

x? X ¥

f(x)>0Vx e O]13.

+ \/ +
0 £
Ortgert: f(x) Bo3pactaeT Ha unTepBaiax (—oo; 0) u (0; +oo).
0) anasiornyso ¢ 5.2.B01 a): O13: x = 0.

'

f,(x):[3x2+ix—15] _ (6x+8)x—(3x” +8x-15) _

2
X

2 2.2 2
_ 6x"+8x 3;6 8x+15:3x erls;D<0:>f(x)>0VerI[3,
X X
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L
0 x
OrtgerT: f{x) Bo3pacTaeT Ha nHTepBasax (—oo; 0) u (0; +o).
5.2.B03. a) ananoruyno ¢ 5.2. a): O3: x = 0.
1
Xx) =25x—
Sx) 0

2
X

HE25°. f(x) =25+ 103 - 25+$ —0;f(x)=0;

3=
X

125x3=—1;x=—1.
5
+ - +
[— :
5

OtBeT: f(x) BO3pacTaeT Ha HHTEpBAJIaX (_oo; _lj u (0; +©) u yObIBaeT Ha
5

)

0) ananoruuso ¢ 5.2.B01 a): O/13: x # 0.

1 2 1 1
x)=16x —— +1t220°. f(x) =16 +—=16+—; f(x) =0 =>x=——.
fx) L S ) " ™ S ) 2

+ - +
1 0 x

OtBeT: f{x) BO3pacTaeT Ha MHTEpBalax (—oo; —%) u (0; +o0); fix) yObiBaeT Ha

(o)

5.2.B04. a) y(x) = x +% .O13: x # 0; a = [4; —-0,4].
O003HaYMM MHOXECTBO pelIeHuH kKak E(y) u paccMotpum ' (x):
yy=1 —:T;y'(x)= 0= X =4=x,=142;

X| =2 — He KOpeHb, T.K. & a; X3 = —2;

+ - - +
| I

2 0 2

<Y

:>Hpnx=—2—max;y(—2)=—2+iz=—2—2=—4.

PaccmoTpuM y(x) OT KpaeBBIX TOUEK OTpe3Ka a:

4
y(-4)=-4 +—4 =-5,9(-0,4)=-0,4 +% =-0,4-10=-10,4;

s

= E(y) = [-10,4; —4]. Otser: E(y) = [-10,4; —4].
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0) anayiornyso ¢ a): OJ13: x # 0;
) = x4
X
, 1
Y(x)=4- 5>
X

1 1 1
V(x)=0=x, =t5 ;X] =— — HE KOPEHb, T.K. € d, X, = -3 R

1 1) 1
— =4 —= +7:—2—2:—4;
y[ zj ( zj 1
2

+ - - +
1 0

[\S)

'1 X
2 2 = 1pu x:—% — max.

Paccmotpum y(x) ot kpaeBbx Touek: y(—1) =4 - (-1) + % =-5,

=)
§(-0.2) =4 - (-0.2) +%=—o,s _5-58,

= E(y) =[-5,8; —4]. OtBeT: E(y) = [-5,8; —4].
5.2.B05. a) ananormuno ¢ 5.2.B04 a): O/13: x € R;
Tx 1
= ia=|-2—|.

@ TR { 2}

TP +D)=Tx(2x)  TxP+T7-14x3 TP +T7  “T(x+D)(x-1)

)= 2112 = 2.2 (2o VI
(x“+1) (x“+1) (x*+1) (x“+1)

f(x)=0 < x=£1

+ —

-1 1 ' x=1—¢ O/13, x, = -1 — TouKa MHHUMYMa;
=7 7 7-(-2) 14
S == )= -,
S 2 2 2) (-2*+1 5

7.
\_ 2 _14 _[_7.14
f( ]_ s 3E(y)_[ X 5]

14 14
Otset: E(y) :[ ! —} , T.¢. HanOoJbIICe r W HalMCHBIIIEEe 5

2 s
0) ananoruuHo ¢ 5.2.B04 a): O/13: x € R.

2 2 2 2
f(x)=4(x +1)—4x.2x:4x +4-8x" _ Ax _1)'f(x)=0<3x=:|:1;

(x? +1)? (x> +1) (2 +1)?2 7
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1
x; =—1,x,=1— He KOpeHb, T.K. & {—5; g},

— + —

= npu x =—1 — min.

1
_ _ 4.~
f(71)=7f1=72,f(75)= 45 _ 20 10 (1)_ 5 20 10

(-1 + (-57+1 26 13775

25

= E() :[72; %} .

Otser: E(y) = [—2; %} , T.e. HauOoJIbIIIEE ? , @ HaUMeHblIee —2.

_ 303
5.2.B06. a) g(x) =% _OJ3: x %0,
X

Haiinem g'(x) 1 y9acTKH 3HAKOMIOCTOSIHCTBA:
_ (29 -3x) - 4x-4(=20+2x39 - x*) _ 2300x-3x* +20-2x9 +x° _

"(x
g 16x2 4x*
257420 X +1 —(x=D)(x*+x+1)
= = = ;gx)=0<=x=1.
4x° 2x2 253 g
+ + _
0 1 x

OrtBeT: QyHKuUs Bo3pacrtaeT Ha (—oo; 0) u (0; 1) u yobiBaeT Ha (1; +0).

_ 5S4 3
0) g(x)= % . Ananoruuno a): O13: x # 0.
X

oo (64314 -2) 314 -3x")6x—(-6+3x314 -x*)6 _

g'x)= = > =
6x 36x
< 3314x =3 +6-3x314 + ° _ -2x>+6 4 -’ +3 _ —(x—%/g)(x2 +%/§x+%/§) -
6x° 6x° 3x? 3x°
gx)=0e x=33.
+ + _
A g
Oteet: (pyHKIMs Bo3pacTaet Ha (—oo; 0) i (0; /3 ) u yObiBaet Ha (/3 ; +00).
5.2.B07.a) y(x)= Zl%x . Ananornyno5.2.B06 a): O/13: x € R;
4x"+8x+13

'(x)=[ 1-x j _(1—x)@Bx+8)+4x +8x+13 _ —4x’ +8x+21
Y 4% 1 8x+13 (47 +8x+13) (4 +8x+13)
V() =0<-4x>+8x+21=0;D=16+84=100;

1., 2 13
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Lo_Arl0 37
2 A
NN

3 7 3.7
OtBeT: GyHKUHUS BO3pacTaeT Ha | —oo; - U E; +o0 | ¥ yOBIBaeT Ha —5; 5

x—4 x4

6 - - .
) )= e et ay

aHasiornyHo a): O/3: x # —% .

(2x+3) —4Qx+3)(x—4) _ 2x+3-4x+16 _ 19-2x
(2x+3)* (2x+3)° (2x+3)%°
yx)=0&x=7,5.
+

Y(x)=

-1,5 7?5 *
OrtBeT: QyHKUMS Bo3pacTaeT Ha (—1,5; 7,5] u yOpiBaeT Ha (—o0; —1,5) m Ha [7,5; +o0).
1 2 2x 2 2(xX*-)
52.B08.2) f(x)=—x*+— . f(x)="2-—— == )
)ﬂ)s Sxf() 5 5% 5 &
Touka sxcrpemyma x = 1. D10 TOUKa MUHUMYMA, T.K. f'(X) MEHSIET 3HAK C «—» Ha «+».
1, 16 2( 8) 2 (x'-8)
0) flx)=—x’——. fi(x)==| x—— |==- .
R e

Touka sxcTpeMyma x = 2. DT0 TOYKa MUHUMYMA, T.K. f'(X) MEHSIET 3HAK C «—» Ha «+».

5.2.B09. a) flx) = 2¢° — L +4.
X

2T 2 T ’
X X x>

s Yo, L
£(6) =62+ 1_6x4—_6(x \/Ej( +\/EJ.

Touku x = : Hu x——i
Y6 6

1
=—— — TOYKAa MHHUMYyMa, T.K. f'(X) MCHSCT 3HAK C «—» Ha «h»,
6

— TOYKH 3KCTpEMYyMa.

1
X =——= — TOYKAa MaKCHUMyMa, T.K. f'(X) MEHSET 3HaK C «+» Ha «—».

7

6) fix) = 2435,
X

X)= 6x"——= ;
/@ = :
5 5
Touku x= 4 g HX=—} g — TOYKHM IKCTpEeMyMa.
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5
x=4 i TOYKEe MHHUMYMa. T. K. f'(X) MEHSIET 3HAK C «—» Ha «+»,

5
x=4 i TOYKE MAKCHUMYMa, T. K. f'(XX) MEHSCT 3HAK «+» Ha «—».

1 @x-DQx+])
x2 x2 ’

5.2.B10. a) y(x) = 4x + - /() = 4—
X
Ha [0,2; 1] ecTb 5kCcTpeMyM % — TOYKa MUHHUMYyMa.

f(%j:2+2:4,f(0,2):0,8+5:5,8.f(1):4+1:5

HaubGonbiee 3nauenue: 5,8. Hanmenbliiee: 4.

6)y=0r+ 10, [2:-05]. =910 _Gr=Dxrd),

1
X X X
4
Ha [-2; —0,5] ectb 1 akcTpemym (—gj .

f(—gj =_12-12=-24, (-2) =18 — 8 =26, -0,5) = 4,5 — 32 = -36,5.

HawubGonbimee: —24. Hanmenbiuee: —36,5
3,5 7 (x=5+1.

5.2.B11. a) f(x) =Tx — +7.f(x)=7+ ;
) fix) o3y S ) 3 s
X =4 — TOoUYKa IKCTPEMyMa, TOUKa MUHUMYMA.
3 —
25 L3 peoes.—S___sGr -1

0)fl) = 5x + (x+3) (x+3°  (x+3)

X =—2 — TO4Ka OKCTpEMYyMa, TOUYKa MUHUMYMaA.

5
6| x* ==
15 302x°-5) (x 2)

5.2.B12. ) fiv) = 3¢ + 2 f(x) = 6x —
X

? x2 x2
Touxka 3 % — TOYKa 3KCTpEMYyMa, TOUKa MUHUMYMaA.
12 12 (x*+3
6) fix) :—2x2+;—9.f(x):—4x—;2—:—4 = ),

Touka /-3 — TOUKa YKCTPEMYMa, TOUKA MAKCHMYMA.
Yposens C.

5.2.C01. a) fix) =%+3+12 .D(f) =R\ {0; 2};

X— X

-5 2 5x?-2x?+8x-8 —7x*+8x-8 7x2—8x+8<0
JSx)= 2 27 22 - 2.2 2 2 >
(x-2)" x (x-2)"x (x-2)"x x(x=2)

T.K. D uncnmTens otpunareneH =f(x) yosBaeT Ha (—0; 0), Ha (0; 2) 1 Ha (2; + ).

6) fix) =%3+§+14 D) =R\ {0; 3];
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4 3 4xP+3x7—18x+27  7x*—18x+27
f &) - 2 27 2 2 - 2.2
(x-3)" «x x“(x=3) (x=3)"x
JUCKPUMUHAHT YHUCITUTEIISI OTPULIATEIICH;
fix) yoniBaet Ha (—o0; 0), Ha (0; 3) u Ha (3; +o0).

0, T.K.

5.2.C02. a) f(x) :% .D(f) =R\ {0; 3};
) = (4x—3)(x* —3x) - (2x —23)(2x2 —3x-1) _
(x*—3x)
_ A 157 49040 41207 - 7x -3 _ Bx’+2x-3  3x’-2x43 _
(x* =3x)? (x* =3x)? (x* =3x)?
(t.x. D <0), 3Ha4uT, f{x) yobiBaet Ha (—o0; 0), Ha (0; 3) u Ha (3; +0).
3x? +4x-5

6)f(x)=f -D(H) =R\ {0; 1};

_(6x+4)(x* 1) - (2x—DBx’ +4x-5) _ 6x° —2x° —4x—6x" -5’ +14x-3 _

_IxP+10x-5  7x*—10x+5
= —— <0
(x* - x)2 (x* - x)2

(1.x. D <0), 3H24uT, f(x) yObiBaeT Ha (—0; 0), Ha (0; 1) m Ha (1; +0).
5.2.C03.

x 7 1 14 x*-56
a)ﬂx)=2+x7—3.f(x)=2—;: 4x3 5

f(x)<0mpux e (0; 237 ] = fix) yosiBaet Ha ( 0,237 1;
fix) Bo3pacraer Ha (—o0; 0) 1 Ha [ 237 ; +00);

5

1 7 0,3 7
—2)=——+—--3<0,f-0,3)=———+——--3>0.
A2 2 4 R ) 4 0,09
B cmity MoHOTOHHOCTH f'Ha (=00; () IME€EM POBHO OJMH HYJIb.

x5 1 10 x*-30
0)fx)==+=5-10.f(x)=———=——7—;
M) 3 X /@ 3% 3’
f(x) = 0npu x € (—0; 0) uwx e [Y30; +o0) — HA ITHX IPOMEKYTKAX f
Bo3pacrtaet; (—3; —0,3) € (—o; 0) 1 f MOHOTOHHA Ha HEM M B KOHLAX MPHHUMAET
pa3Hble 3HAKH. 3HAYUT, €CTh POBHO OJMH HYJIb.

5.2.C04. 2) y(x) = x+4+2i3 D(y) =R\ {3}
—

1025 (x=3P-125 _ (x-3-5/5)(x=3+5V5) .
5 (=57  5(x-3) 5(x-3)° ’
YE)=0ox=3%5/5.

. N °

Y=

+
3-545 3 34545 X
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¥(x) Bo3pacraer Ha (—©; 3 75\/5] nHa[3+ 55 ; +00);
(x) y6biBaer Ha [3 —5/5 ; 3) mHa (3; 3 +545 1.

6)y(x)=L’1+%66.D(f)=R\{6}.

» )_” 36 (=6 —(6V3)" _ (x—6-63)(x—6+6v3) .
e (x—6)> 3(x—6) 3(x—6)> ’
y(x) Bo3pacraet Ha (—o0; 6—6/3 JiHa [ 6+6:/3 ; +o0);

y(x) yObIBaeT Ha [6 — 63 ; 6) mHa (6; 6+ 63 ]-

2x-5
5.2.C05.a) f{x)=—-1 + ——
V) x2=2x+15

2(x* —2x+15)—(2x—=5)2x—2) _ 2x* —4x+30—4x" +14x-10 _
(x* —2x+15) (x* —2x+15)?
_ 22" +10x420 ) ¥’ -5x-10

. O13: x € (—o0; +o0)

S =

(P =2x+152 T (P =2x+15)"
2= 5x—10=0; D=25+40 65; x_5+‘/5

5 V&, 5+q
s

N

f(x) BO3pacraeT Ha [

fx) yObIBaer Ha [—

2x-3

0)f(x)=4+———— . D)=

/) ¥t —6x+15 0=

f)= 2x* —12x+30-(2x=3)(2x—6) _ 2x* —12x+30—4x" +18x—18 _
(x* —6x+15) (x* —6x+15)?

2 2
_ 22x +6x+13:_2 )zc 3x 62;f(x)=0<:>xz—3x—6=0;
(x* =6x +15) (x> —6x+15)
1
D=9+ 6= 15: 173”_ S j—S;

3-15 3+\/G:|.

X) BO3pacTacT Ha 5
Six) Bo3p [ 5 5

N

fx) yObIBaer Ha [

5.2.C06. a) y(x) = (x 3] [-11; 10].
x—=17

, :2(x73).x7177x+3 e (x=3)

YOS LT ey ey
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Ha [-11; 10] ecTb oguH 3kCcTpeMyM; B TOUKE X = 3;
1
Y =2,x10)=1,53)=0.

HaubGonbimee: 1; Haumenbiiee: 0.

x—10Y
6)y(x>:( j [8: 111
x—12
, x—10 x—-12-x+10 x—10
Y'(x)=2 : == T
x—12  (x-12) (x-12)

Ha [8; 11] ectb oguH 3kcTpeMyM B Touke X = 10;
f8) =7 1D = 1:A10)=0.

Hawub6osnsmee: 1; naumensiee: 0.
5.2.C07.

2
2) y(x) = S; 713)6 +14.D(y) =R\ {#6};

_2(x-D(x*=36) = (x=1)’(2x) _ 2(x—D(x* =36—x" +x) _2(x=D(x-36) .

V(x)

(x> =36)? (x> =36)? (x*=36?
V(@) =0<x=1,%x,=36;
+ oY + _ O — Py + .
-6 1 6 36 x
() Bo3pacTaet Ha (—oo0; —6), Ha (—6; 1] 1 Ha [36;+0) 1 yObIBaeT Ha [1; 6) 1 Ha (6; 36].
2
6) y(x) = ("2‘4) ~8.D(y)=R\ {£8}.
x°—64
) = 2x—4)(* —64) - (x=4)* - 2x _ 2(x—4)(x* —64-x" +4x) _8(x—4)(x—16) .
Y (x* —64)? (x* —64) (x*—64?

V'(x) 20 npu x € (—oo; —8) U (-8; 4] U [16; +o0) = y(x) Bo3pacTaeT Ha
(—o0; —8), Ha (—8; 4] u Ha [16; +00).
V'(x) £0npux € [4; 8) U (8; 16] = y(x) yosiBaer Ha [4; 8) u Ha (8; 16].
5.2.C08.

x° —3x+16

a)fln) = == D) =R {0).

2x-3)x—x*+3x-16 x*-16
f(x)=( )x2 =

f(x)<0mpux € [4; 0) U (0; 4] = fix) yoriBaer Ha [—4; 0) u Ha (0; 4].
A = 14;

7 7 14
. |71
MHO0KECTBO 3HAUCHUI: [E’ 14)
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G)f(x):M:erE_l,D(f):R\{o}.
X X
_ _éz(x—S)(x+5).
f&)=1 2= 2

f(x) £0mpux € [-5; 0) U (0; +5] = f(x) yosiBaer na [-5; 0) u Ha (0; 5].

j‘(§j=§+10—1=2—23 ;f(3):3+23—5+1= 625 3L,

2 3 3
. (31 23
MHOeCTBO 3HAYCHUIA: [?, 7}
5.2.C09.
36 B
a)y() =x+20 y =1 - 30 206,
X X N

36
Ilycts x) — cepenuna oTpeska, Toraa xo +— = 12;

%o
;-12
Yo ~12x +36 & xo= 6. Otpesoxk [1; 11].
%o
6) y(x) = 49x + 120 yi(x) =49 - 12,
X X
100
ITycrs xg — cepenuna oTpeska, Torna 49x) — —-=0;
X0
10 10
Xo = J_r7 ;X = 77 — TOYKa MaKCMMyMa,

f&%) =-140 = HCKOMBII OTPE30K [79;71} . OTpe3ok [79;71} .

3
5.2.C10. 2) f{x) == 1.
2_ 0
3
9x? (3 —sz—3x3 (=2x)
3 6x> —3x* (=2
10 = - =52

2 2 2
e 2_¢ 2
3 3 3
Touka skcTpemMyma x = —~2 — Touxa MHUHHUMYyMa.

Touka 3KCTpeMyMa x =~/2 — TOUKa MAKCHMYMa.

5x°
0)flx) = 6x* -9

S ()

3 2x*-3)

(2x* —3)* 3 (2x*-3)°

3 @2-3)

2 2_7
:5[3x2(2x2 —3)—x3(4x)]=5. (6x' —9x* —4x*) 5 (2x*-9x)) 10 " [x 2]
3
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Touka skcTpeMyMa x = —

NG — TOYKa MaKCUMyMa.
2

Touka OKCTpEMyMa x = T — TO4YKa MUHUMYMa.
2

2
52.C11.a) flx) = —————

¥ +5x-6

2 +5x—6)— x> (2x+5) _ 5x*—12x SX(X_%j
F@- - -

(x=1*(x+6)* (x—1)*(x+6)* B (x=D*(x+6)*
Touka skcTpemyma x = 0 — TOYKa MaKCUMyMa.

Touka skcTpemyma x =% — TOYKa MUHHUMYMa.
7x?
0) f(x)=——-7
) ) x2+2x-3
14x(x* +2x-3)=7x*(2x+2) _14x*-3-14x l4x(x-3
)= ( ) ( ) _ _ (x-3)

(=12 (x+3)? —1D2(x+3°  (x-1)P(x+3)7
TO‘{Ka OKCTpEMYMaA X = 0 — TOYKa MakCuMyma.
TO‘{Ka OKCTpEMYMaA X = 3 — TOYKa MUHUMYMa.

_ 2
5.2.C12. a) flx) =% > +22

x2-=5
f(x)z(—10x+1)(x2—5)+27(5x2—x—22)=—x2+6x—5 _ (x=D@x-5)
(x=5) =57 (=572
X =1u X =5 — TOYKH IKCTpEeMyMa;
N | -4
f(h= 2,f(5) 10,z(f(l)+f(5)) 0

OtBeT: 47 .
10

3x* +x-27
0) flx) = L V4
10 = (6x+1)(x” =8)=2x(3x” +x-27) _ —x’ +6x-8 G He-2
(x*~8)’ (x*-8)’ (-8
X =2 1 X =4 — TOYKHU DKCTPEMYyMa;

3. o251 51 e 51
S@Q=—; f@H= g 2(/’(2)+f(4))—16~0TBeT. 6

1
4
Yposens D.

7x-19
5.2.D01.a) f{x)=————+
/%) 12x% +17x -5
7(2x* +17x=5)—(17x—-19)(24x +17
o= )= (7x-19)@dr+17)
(12x" +17x-5)
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4
2 5 T(x—06)| x+—
_ —84x"+24-19x+228 _ ) Tx"-38x-24 ) 7).

(12x* +17x - 5)? (12x% +17x - 5)? (12x* +17x-5)%’

f(x) yObiBaeT na (—oo;—g} u Ha [6; +o0).

8x—7
6) fix)=——0——— 3.
)f%) 3x2 +11x—4

24x” +88x—32—(8x—7)(6x+11) _ 24x” +88x—32—-48x" —46x+77 _
(x—%)(x+4) (x—%j(x+4)

3
—_— +7
245 +42x+45  (8x2—14x—15) _ 24(x zj(x 4)_

S =

(x—%j(x+4) (x—%)(x+4) (x—%j(x+4) ’

flx) yopIBaet Ha (—o0; —4), Ha (—4; —%J U Ha [%, +oo) .
3
5.2.002.2) yo) =X =D 9 py =R\ (6}
(x-6)° 4
3(x=3(x=6)’ -2(x-6)(x-3)’ _
(x=6)"

(o3 X18-2x46 4 (x212)
(=3 S e =
y(x) Bo3pactaet Ha (—0; 6) u Ha [12; +o0).
X = 12 — TOYKa MHHUMYMa;

93 69 109
12)=—=—-—=3.OrBer: —.
¥(12) 6 4 36

Y(x)=

(2D’ pZR )

000~ =5

V()

+ +

+

1 7 19
y(x) Bo3pactaet Ha (—0; 7) u Ha [19; +o0).
3
x =19 — Touka muaumyma; f(19)= % —% =6 — muHuMyM. OTtBeT: 6.
_ 2
19, 23 om3 R\ (123
(x-12)° 81

5.2.D03. a) y(x) =

3=’ =D 26-DE-D _ (x-D’Gx=21-2x+2) ~ (x—1)*(x=19) |
(x=7)* (x=7)° (x=7)°

>
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2(x—15)(x-12)’ =3(x-12)*(x=15)* _

Y(x)=

(x—12)8
_ (x=15)(x—12)*(2x — 24— 3x +45) _ (x-15(-21)
(x—12)° (x-12)*
y(x) yosIBaet Ha (—oo; 12), Ha (12; 15] m Ha [21; +o0).
6 .23 1 1
x = 21 — Touka Mmakcumyma; 3(21) =9—2+a 3 OtBer: 3
(x 9)? 2(x=9)(x—8)* —3(x—8)*(x—9)*
0 = '(x) = =
0=ty > Y P
2x 16-3x+27 _ (x—11)
=(x-9)———=—(x— ;
T T ey
() yobiBaeT Ha (—o0; 8), Ha (8; 9] u Ha [11; +o0).
2
T. MakcuMyMa — x = 11, y(ll)fi—+§—;—l Ortser: 1.

5.2.D04. a)y(x)=x+i—g =14 oGt
X X

Obnacts onpenenenus: x # 0;
Bospacraer Ha (—o0; —2] 1 Ha [2; +0); YObIBaeT Ha [-2; 0) u Ha (0; 2];
Touxku sxcTpemyma 2 u —2;

24 32
DKCTpeMyMbl - " -

6) y(x) = x+9+, )=

OO6nacTe onpeneneHus x # 0,
Bospacraer Ha (—o0; —3] u Ha [3; +00); YObiBaeT Ha [-2; 0) u Ha (0; 2];

3 (x=3)(x+3)
2 b

Touku sxcTpemyma —3 u 3; DKCTpeMyMbl —? Hu g .
§ 3. UppanuoHaibHble GyHKIMN
YpoBens A.
3
2
5.3.A01.2) f(x)= 5x+\/6_+1 £ix) = 5—i >x - -3
x? x?
3
x5=§ x=3i OTBeTZ32;
5 25 25
3
3x2 -4
0) f(x)= 3X+T+9 f(x)= 3——7 3
xZ

3
57i \/E OtBer: z/:
3 9
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16 3 8

5.3.A02. a)y(x)—,,i, X)) =—S+——5=0;
\/; x2 (\/;)3
NP2 y(ij:ﬁ_§_5:_ﬁ_ .
8 64 64) 3 3 3 3
YO =5 2=5=-10

6) 1) =242 ) =0y =S =2
x X

Jx (&)3 4 16
y(zsj 1632, 6 (25)_1_§+2_§
6) 5 5 5’ 55

5
3
HauGonbiee 3naueHue 3 HauMeHbIIee | ——

5.3.A03. a) y(x) = —4x J} +124x 1.
N 2x —4x-2x+6 6(x—1)

N S R o

Touka x = 1 — 3KCTpeMyM, T.K. }'(X) MEHSET 3HaK C «+» Ha «—» — TO MAKCHUMyM.

6) y(x) = §xx/;+8\/;+l )

_A(x-1
Y= 4x- [ (f’;
Touka x = 1 — 3KCTpeMyM, T.K. }'(X) MEHSET 3HAK C «—» Ha «+» — TO MEUHUMYM.
5.4.A04.
a) f) =5/ +% - D(f) = (0; +o0);
x
5 4 5x—8 8

f(x)=F—~—3—:2f<0 Ha(O, gjj

X (\/;)E XN X

L K—_
O\__/§ x
5 f(x) yobIBaeT Ha [O;%}.
13 10x-13

6) 0x) = 103/ + -2

-8.
Vx Fo)= \/_ 2x\/— 2x/x
X <% , Ho x > 0 mo O.].3. f(x) yObIBaeT Ha (0;%}.

5.3.A06. a) y(x) =7§x%/x772—27%/x7711 .

<0 mpu 10x—-13<0n
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55 27 e —x-9
x)=-2.2 o -0
Y ==l - 23[ Ix

< x=-9,00-9 ¢ (0;+0). Ortser: B (O +00) TAKUX TOYEK HET.

0) y(x)* x\/— 9\/—+4 y(x),éﬁ z_%% xg/; 0

x =3 — kputnyeckas, 3 € (0;+o). Otset: 3.
Yposens B.
5.3.B01. a) g(x) = (x + 8) Vx+8 -39/x+8 +10.
3 39 3x+24—39 3x—-15
vx =7\/— = .
g 2 24/x+8 24x+8 24x+8

IIpu x> 5 g'(x) > 0 = g(x) Bo3pacraer Ha [5; +0);
IIpu -8 <x <5 g'(x) <0 = g(x) yonIBaer Ha [-8; 5).
OTBeT: Bo3pacraer Ha [5;+), yOsiBaeT Ha (—8; 5].

6)g(x)=(x710)x/x71 ~124Jx—10+14..

6 _3x-30-21_3(x-14)
X —f\/x 10 .
£ CJx-10 2Jx-10 2Jx-10

IIpu 10 <x <14 g'(x) < 0 = g(x) yObIBaer.
IIpu x > 14 g'(x) > 0 = g(x) Bo3pacraer.
OtBert: Bo3pacraer Ha [14;+00), yobiBaet Ha (10;14].

5.3.B02. a)g(x):3\/ x-6)’ —35J x—6) -11.

w/x 6 IOSJ 15Jx 6(x 6-7)=
:?x/x—6(x—l3).

ITpu 6 <x <13 g'(x) <0 = g(x) yosiBaeT Ha [6; 13].
ITpu x > 13 g'(x) > 0 = g(x) Bo3pacraer Ha [13; +o0).
OtBer: Bo3pacTaeT Ha [13;+00); yObiBaeT Ha [6;13].

6)g(x)=3\/ x-12) —25\/ x-12) 419 .

=22 ./x 12)’ \/ ~12) \/x 12)(x-12-5) = 5\/x 12(x-17);

Tlpu x > 17 gdx)>0=> g(x) BO3pacTaeT Ha [17; +o0).
Tpm 12 <x <17 g'(x) <0 = g(x) yonIBaer na [12; 17].
OtBer: Bo3pacraet Ha [17;+o0); yopiBaeT Ha [12;17].

5.3.803. 2) g(1) = 5 D(y) = (5 oo):
(x+5)
1
2(x+14)(x+5)? 7M

2 2
2(x) = 2x+5)2 _ Ax+14)(x+5)—(x+14)° _

x+5 L
2(x+5)(x+5)?
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_(x+14)(4x+20-x-14) _ (x+14)(3x+6)
1 - [

(x+5)(x+5)2 (x+5)(x+5)2
EnunCcTBeHHAS KpUTHYECKAst TOUKA M3 00IACTH ONpeaeneHus (—5;+00) — 310 x =—2.

OrtBert: x =-2.
1

5.3.B04. a) g(x) = -7(x+2)(x— 4)75 +1.

Ta+2) | o 3x-12-x-2|_ (2x-14)
4 7 -

Ax-4° 3(x—4)° (x—4)}

x =7 — Touka Mmakcumyma. OTBeT: 7.
1

6) g(x) =-5(x-2)(x—8) 3 +7.

gx)=-T(x—4) 3+

1
g (x)=-5(x-8) 3+ 5(x—21 __s 3x—24—x4+2 =_5(2x—224).
3(x-8)° 3(x—8)3 3(x—8)°
x =11 — ToYKa MaKcUMyMa.

Otser: 11.
1

5.3.B05. ) g(x) = 14(x + 1) (x—11) 3 7.

! - - - —
g'(x)=14] (x-11) 73 - x+1 =14 3x-33 x4 1 —14 (2x 343 ;
3(x-11)° 3(x-11)° 3(x—11)°
x =17 — TOYKa MUHUMYMa.
Ortser: 17.

1
6) g(x) = 11(x~4) (x~8) 7 ~14.

1 _ —24— _
G621 (r-8) 3 - 44 | 32 x4+4 _ 204;
3(x=8)% 3(x-8)% 3(x=8)%
x = 10 — Touka muaEMyMa. OtBeT: 10.
x—11
5.3.B06. a) g(x) =15- .
N P 7
1
1 -= 2x—48-x+11
r—24-"(x-1)(x-24) 2 T —
=15 — AP N o T R o L
2 3
(\/x—24) x-24 2(x-24)2
x =37 — KpuTHUECKasl TOUKA.

x+1

6)g(X)=ll-m.
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1

1 —

x— i — 2
x=23 - (x+D(x-23) g 2x46-xol_ x—47

2 3 3
(x/x—23) 2(x-23)2 2(x—23)2
X =47 — xputuueckas To4ka.
1
5.3.B07.2a) g(x) = (20 —x)(x— 6) 3 + 6.

20— —3x+18+20- — -
g'(x):—(x—6)3+ x2 _ 3x+18+ : X _ —4x+38 __ 4x-38 |
3

g'(x)=11-

s

2 7

3(x-6)3 3(x-6) 3(x—6)3 3(x—6)3

x=% — KpHUTHYECKast TOUKA.
1
0) g(x)=Q1 -x)(x—18)3 - 14.
(=2
. B ~ ~ B _2

g'(x):—(x—18)§+ 21 x2: 3x+54+2i X _ 4x+752 _— 4 i

3(x-18)5  3(x—18)3  3(x—18)s  3(x—18)3

75
x= T KPHUTHYECKas TOYKA.

5.3.B08. a) g(x) =?x\/;—6x+11 g =5Jx-6=0

o Jr=85,23C,
5 25
36) 10 36 6 26 393 393
gl —=|=—=—=—-——=—+11=—.0tBeT: —.
25 3255 25 25 25

6) g(x) =4xJx —9x—4. g(¥) =6/x —-9=0 = \/;ngx:%;

g(g]:4~gé—g—4:—2—7—4:—i3—. Ortser: —ﬁ.

4 4 4

5.3.B09. 2) g(x) = -2x/x +6x+19 . g'(x)=3Jx +6=0=Vx =2 < x=4.
2(4)=-16 +24+19'=27.

Ortser: 27.

6) g(x) =—8x/x +3x-2 . g'(x):—12\/;+3:0<3\/—:iéx=i

16
g(ij:—§-1+i—2:—l+i—2:—1E . OTBGTI—lE.
16 16 4 16 8 16 16 16
2 1
5.3.B10. a) g(x) = 7(x+14) 3 (x+11) 3+ 4.
2
3

1
2(x+11)3  (x+14) 2x+22-x—14 7(x+8)

r 7
gx)=7 1 g :5. 1 7 1 7
3(x+14)5 3(x+11)5 ) O (x+14)3 (x+11)5  3(x+14)3 (x+11)3
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KPHTHYECKAs TOUKA X = —8.
Ortger: —8.
2 _L
0) g(x) = 10(x+12) 3 (x+2) 3 +09.
1 2
2'(x) = 10- 2(x+2) l3_(x+12)1 :¥. 2x+4-x-12 10 x—8
3(x+12)3 3(x+2)3

4
3

(x+12)% (x+2)3

1 70
(x+12)§ (x+2)3

X = 8 KpUTHYECKas TOYKa.
Ortaer: 8.

5.3.B11. a) f(x) =6%/E—3(8x—12)§ . D(f)= B;m] ;
8 8 YBx-12)* -16x* ) )
= - =38 S(¥)=0 8x—12)° =16
O er Yex-27 e Yfx-127 S0 = Onp (S 127 = Hx
{8)6—12:4)6 ®|:x:3 e D(f),

8x—12 =—4x x=1¢D(f).
B 1. x =3 f'(x) MeHsieT 3HaK = X = 3 — TOYKa IKCTpeMyMa.
Ortser: 3.

6) fix) = 2(4x)§ —3/8x=9 . D(f) = (0; +o0);

8 8 8yex-9-1ex
6 33sx-97 3 fr6x2Y8x-97
(x) =0 mpur (8x — 9)* = 16x7;

Sx)=

X =

s

8x-9=4x
=
8x—9=-4x

|
Alw A|O

9 3
BT x & u x = f'(X) MeHseT 3HaK = 3TO TOYKH IKCTPEMyMa; B T. X = 3

f'(x) HeompeeieHHa, HO UMEET OJMH M TOT XK€ 3HAK W CIpaBa, U CleBa OT STOH

9 9 3
TOYKH => X = i HE TouKa dKcTpemyma. OTBer: 2 i1 1
53.B12.a) f(x)=x>—2xJx —2x+1
f'(x)= 2x-3Wx-2= 2(x— 2)[x+%j Ha otpe3ske [4, 9] f(x)>0, Torna MakcuMyM

JIOCTUraeTcst pu x=9
f(9)=81-2-9-3-18+1=10

6) f(x)=2-x>—2x/x+5x
fl(x)=-2x=3/x+5= —2(x—l)(x+%]
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Ha otpeske [1, 4] f'(x)<O HanMeHbIIIee 3HAYCHNE TOCTUTACTCS IIPH X=4
Sx)=2-16-16+20=10.

Yposens C.
5.3.CO01.
a) y(x) =+vx+2-2v-4x-5.
V() = 1 N 4 _NAx-5+8Jx+2
2Wxt2 J-ax—5  2Jx+2J4x—5
= y(X) BO3pacTaeT npH BceX JAOMYCTUMBIX X.
0.J1.3.
{x _— x>-2
4 5
4x <=5 xX<-——
4

>0 =

5
HaubGonsIee 3HaueHue B x = _Z;

S\
7 4 2
Haumensinee 3Hauenue B x = —2; y(-2) = 23

0) y(x) = 3\/5x —\/—x+

RV eyt
O.4.3.

<
{—x+120 x<l

>0 = y(X) BO3pacTaeT npu BceX JOIMYCTUMBIX X.

g 4
S5x—-4>0 ng

HawuGounbiiee 3HaueHne B T. X = 1
=3
{3 (“) i
Haumenbiee 3HaueHNEe BT. X =| — | ; | = [=—,|— .
5 5 5
5.3.C02.
6
a) y(x) =+v—-4x—-3-3/4x+5 "(x
O0.11.3.

3
“4x-320 |¥57%
4x+5>0 5°
4

HauGosbiee 3HaueHue B x = —% y(—éj = \/E .
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Haumenbiiee 3HaueHue B x = —% :y[—%) =-32.
-3 2
0) y(x) =3v-x+4—-4x-3. y'(x) =——cxs— <0;
)7 N arrwr e
O.4.3.
—x+dz0 ¥4
= 3.
4x-32>20 x=—
4
3 3 3
Hau6obiuee 3HaueHue Bx == : y| > |=>+/13 .
47 \4) 2
Haumenbiee 3nadenne B x =4: y(4)=—/13 .
5.3.C03.
a) fix) =V6x> —4x+49 .
6x° — 4x + 49 > 0 Beerza, Tak kak D=16-4 - 6 - 49 <0.
_ 12x—-4 6x—2 .
S =—— -—— ;
26x? —4x+49  J6x’ —4x+49
f(x)<0mpux <% = f(x) yObIBaeT Ha (—oo;%:| ;
1 1
f(x)> 0 npu x > 3 = f(x) BO3pacTaeT Ha [§;+oo] .
6) fix) =+/5x> +4x+41.
0./1.3.: (—o0;+o);
10x+4 10(x+0.4
S =—— L Cad
2sx? +dx+41 2V5x7 +4x+41
mpu x <—0.4 f'(x) < 0 = f{x) yOsiBaeT Ha (—0;—0.4];
mpu x > —0.4 f'(x) > 0= f(x) Bo3zpactaer Ha [-0.4;+0).
5.3.C04. a) fix) = (1-9x)v1+18x .
Hymu dyskuun f(x): 4 T 14
9 18
9 81x 9-8lx-9-162x  —243x
"(x) = ———=-9V1+18x — = = .
S Vi+18x Ji+18x JVi+18x JVI+18x

11
x =0 — Touka Makcumyma, 0 € [‘ﬁ;g} ; MakcuMasbHoe 3Hauenue: f{0) = 1;

f(%j =0; ./'(—é) = 0 — muHuManbHOe 3Hauenue. OTeet: 1 1 0.

9

6) f(x) = (9~ 4x)\/9 + 8x . Hymu sk f{x): % n-a
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i) = 4o TEr ¢ 02404 Z36-32x436-16x A8y

Jo+8x Jo+8x Jo+sx’
99
= 0 — touka Makcumyma, 0 € —g;z .

Maxcumansnoe 3HadeHue: f{0) = 27.

MuHHMalIbHOE 3HaYCHHEe — B KOHIIAX OTpe3Ka, T.¢. 0.
Otset: 271 0.

5.3.C05.

a) flx) =JxT4—Jﬁ . D(f) = [4; +0);
Ji)= L _xrlvid
2J— Wi+l 2Ax—4fx+1
Haubonpmee 3nauenne — f(8) =2 —3 =—1.
Haumensuiee 3nauenue f(5) = 1 —/6 . OtBer: —1 1 1-+/6 .
6) flx) =JT—JF D(f) = [2; +o0);
s 1 \/F Jx-2
2J— 2Wx+d  2Jx-2Vx+4
Haunbonbuiee 3nauenue: f{6) =2 — J1o .

Haumensbiiee 3navyenue f(3) = 1 7 . OmBer: 2 -10 m 1-4/7 .
5.3.C06.

>0 ua D(f).

>0 Ha D(f).

a) f(x)= %Z—Zx+%(4x—3)%

3
@yHKIMA ONpeAeIeHa IPU X > 2

f'(x)=x-2+~4x-3

)0, x<2 x<2 x<2

(x=2) =4x-3" |’ —8x+7=0" [(x=D(x-7)=0
rjae x=1 — To4ka 3KcTpeMyMa, pUIeM MAUHHUMYMa.
Urak, (1, —%j ~ TOYKa MUHHMyMa f{x);

0) f(x)= x—;—5x+%(2x+5)g

5
OyHKIMA ONpEJeICHA IPU X = 5

f'(x)=x-5+~2x+5

x<5 x<5 x<5
S(x)=0 ) 4, ,
(x=5)*=2x+5 |x*—12x+120=0 [(x—10)(x-2)=0

T.e. x=2 — abcmmcca TOYKH SKCTpeMyMa, IPHYeM MHHUMYMa.
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Urak, (2, 1) — Touxa MuHIMYMa f{X).

5.3.C07.

—0r_33(x_2) — -2 .
a) flx) =2x-3R(x-2)" -2 .f(x)=2 s

f@)=0mpu Ix-2=1x-2=1<x=3;
npu x = 2 '(x) — He onpeeneHa.

f&x  + - +
4 X
@ A A yd
X = 2 — TOYKa MaKCI/IMyMa; X = 3 — TOYKa MI/IHI/IMyMa;

f2)=2:13)=1; LD 5.

>

SO
OrtBer: 2.
— 1
3 —
6) f00) =dx —3Y(x+3) +1 S () =4——2 4 o 2,
Yx+3 Yx+3
) =0mpu Yx+3 _! ; x=l—3=—§ .
2 8 8
f'(x) He ompezaeneHa B TOYKE X = —3;
fx) + - +
L g L g X
-3 23
8
X =3 — TouYKa MaKCUMyMa,
X = —% — TOYKa MHHUMYMa.
f(=3) -11 _ —11 _ﬁ
Hckomoe oTHOIIEHHE 7353 35 G6vd3 45
fl-={ —+1-— —=
8 2 4 4

OrtBer: had .
45

5.3.C08. a) f(x)=xYx-1-8,na orpeske [2, 65].

f'(x):i/EJr X _ 3x-3+x _ 4x-3
Rf-1? 3fx-17 3Yx-1y
Ha otpeske (2, 65] f(x)>0 mosToMy HauMeHbIIee 3HAYCHUE (PYHKIHS TPUHAMAECT
pu x=2, a HauboJpIIee Ipu x=65,
T'e'fmin:f(z);6
Jma=f(65)=252;
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0) f(x)=4-xIyx—-4 x € [5,36]

)= i 44 X __Sx—4+x _ 6x—-4
-4 ) sfa-4' sY-4)"
Ha otpeske [5, 36], f(x)<O, modToMy HauMeHbllee 3HauYeHHE (YHKIHS
TIPUHUMAET MPH X=36, a HanOOJIbILICE TIPH X=5.
T.€. fmin=A36)=4-72=—68
ﬁna,vzf(s ):4_5 =1.
5.3.C09. a) h(x) = 5x +12+/2—-x -9, D(h) = (—»; 2];

6
6 _sh-x_ MY
V2—-x A2-x NV2—x ’

h(x)=0mpu v2-x :gc>27x=;—§ c>x=% ; ipu X = 2 h'(X) He onpenencHa.

' (x)

H(x)=5-

AN 2

1
25

X

h(x) BO3pacTaeT mpu x € (—oo;%} , h(x) yObIBaeT mpu x € [%, 2} .

OtBerT: /(x) Bo3pacTaer Ipu x € (—w;%} ; h(x) yObIBaeT mpu x € {%, 2} .

0) g(x) =3x—-2+Jx-1+1.D(g) =[1; +0);
PP B Y |

& Vx -1 Vx-1

g =0mpu 3Vx-1=1<x-1 =é <:>x=§
f ()

- +
e X

N 7

OrtBerT: g(x) Bo3pacraer Ha [?ﬁwj ; g(x) yObIBaer npu [l; ?} .

5.3.C10. a) fix) = 2x —12/x -2 +1. D(f) = [2; +0);

fry=2-—5_ 723
Vx—=2 Nx-2

< Jx-2=3

<Sx=11;

f'(x) menster B Touke 11 3HaK ¢ «+» HA «—» =
11 — Touka MUHUMYMa.
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6) fix) =3x—-6Jx—-6+5. D(f) = [6; +0);

F(x)=3 3 _aNx-6-l
Jx—6 x—6

ox=17.

f'(x) MeHsieT B T. 7 3HaK C «—» Ha «t» =

7 — TOYKa MHHUMYMa.

5.3.C11. a) fix) =(x — 7) 5+ x +2 . D(f) = [-5; +0);
f,(x):\/m+ x-=7 2)C+10+)C—7:3 x+1

2x/5+x= 2/5+x 2/5+x ’

f'(x) obpamaercst B 0 B x = —1 1 MEHSET 3HAK C «—» Ha «+» =
—1 — ToYka MUHUMYMa.

0) fix) =(x + 1)v2—-x -5 . D(f) = (—o0; 2];
RN el x+1 =4—2x—x—1:_ x-1
f@=v2-x 2W2—x  22-x 32\/2—x’

Touka x = 1 — ToYKa 3KcTpeMyMa: f'(xX) MEHSET B HEH 3HAaK C «+» Ha «—» =
X =—1 — TOYKa MaKCUMyMa.
S
71 At -x

5.3.C12. a) fix) =14/x = 5¢x —101'¥/101 . f'(x):T—S N
X X XX

=0

0.

4
5 x70,3 .

1
72/)74:\/;. 7=x2
10

x=7 3 — Touka 3KCTpeMyMa, IpUIeM MUHIMYMa.

5
i 5
6) 1) = 1085 — 75 — 1414141 . () = =L -3 =1 .
NI s
x7 7
14

1)s
xX= (E — TOYKa IKCTpEMyMa, MPHIeM MUHAMYMa.

Yposens D.
5.3.D01. a) y(x) =2 = 3x+ 8J3x-2.
12 V3x-2-4
=-3 =0
V3x-2 V3x-2
3x-2=16=3x=18 <x=6.
HawuGounsiee 3nauenue y(6) =2 — 18 + 8 - 4 = 16. Otgert: 16.
0) y(x)=1-5x+ 4/5x-1.
10 VSx—-1-2
=-5 =0
N Vsx-1
Sx—1=4=x=1.
Haubonpmee 3navenue: y(1)=1-5+4-2=4. Orser: 4.

V(x)=-3+

b}

V(x)=-5+

s
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5.3.D02. a) y(x) = m :

7 7 NTx+1-+7x—-
_7_‘_7 — Y —
Y(x)= WNTx+1 24T7x-1 _

—

7 V49x> -1 _
=249 —1 2| (VTxrl—Tx-1)

7
= >0
24492 —1(J7x+1 —\/7x—l)

1

N

1

Haubonbiee 3naueHne — B x = 7: y(7) =

Haumensmee 3Hagenne — B x = 5: p(5) =

634"
G)y(x):\/5x+ 1\/5x—1 ’
5 5 V5x+1-+/5x-1

T xrl | 251 _s J25x% 1 _
(\/5x—1—\/5x—1)2 2 (\/5x+l—x/5x—l)2

Y'(x)=

5
= >0
24251 —1(\/5x+1 —\/5x—1)

1
Haubonbmee 3HaueHne Bx =4: y(4) = ——— .
V21-+19

Haumensiee 3Hagenue B x = 2: p(2) = ﬁ

5.3.D03.2) f(x)=0,6x+~4x—17 .

f'(x)=0,6+ > 0, 3HayMT f{X) BO3pacTaeT Ha 00IACTH OMpPEICICHHSI.

2
Nax—17
3naunT, ypasHenue f(x°) = fA8X — 7) HMeeT CBOMMHU PELICHHMSIME TOJNBKO PEIICHHS
YpaBHCHHUSL.

Y=8-Tox -8 +7=0;
x=1;x="7,H0 x = | HEe BXOAUT B 00JACTb ONpeaeTaCH . 3HAYUT, X = 7.
Ortger: 7.

0) f(x)=Llx+/6x-7.
f'(x) =11+

>0 = f{x) Bo3pacTaeT Ha 00JIaCTH ONPEACICHHSI.

3
Nox—7
Torna ypasrenne flx*) =f(7x + 8) & x*=Tx + 8 = x>~ Tx -8 =0;
x=-1ux=28;

X =—1 He BXOJMT B 00JIaCTh ONPE/ICIICHUSL.

384



Ortser: 8.

1 4 6
5.3.D04. a =—+ - .
) /) 7 6x+7 4x+5
24 24

SO = ey sy

6x+7<4x+5

S6x+ T < (dx+ 5 < =
6x+7>-4x-5

x<-1
6 7 7
7.0tBET: | ——;—— | H | ——;—1].
xZ—l,Z,I/Ixi—g 5 6 6
1 1 4
0) f(x)=—+ - .
) S 5 4x+5 x+4
— dx+5<x+4
= — et <0 @At e (ST
(4x+5) (x+4) 4x+52-x-4
x<—1
= 3 . OtBert: [—2;—§jn (—é; —l}
9 5 5 4 4 3
X2——, x=——
5 4

5.3.D05.2) y(x)=+x*+6x+8+4.

OGacTh onpefeneHns: x> + 6x + 8 > 0; xe (—o0; —4] U [-2; +o0);
x+3

V(@) =——;
X2 +6x+38

y'(x) <0 mpu x € (—o0; —4] = y(x) yObiBaeT Ha (—o0; —4);
y'(x) > 0 mpu x € (—2; +o0) = g(x) Bo3pacTaeT Ha (—2; +0).
X =—3 He BXOJUT B 00JIaCTh ONPEACICHUS] = TOYCK SKCTPEMyMa HET.

6) y(x) =vx’ +4x—-5+3.

O6nacTh onpeaeneHus: x> +4x — 5 > 0;
xX+2 )
Nx? +4x-5 i
y(x) yobIBaet Ha (—o0; —5); ¥(x) Bo3pacTaeT Ha (1; +00.)
Touek 3kcTpeMyMa HeT.
5.3.D06. a) y(x)=+3-2x—x" 1.
O06mnacTh ONpeIeIeHHs: P+2x—3<0;x e [-3; 1];
, -x—1
V) = ——
V3-2x—x
Touka skcTpemyma x = —1
OkcrpemyM: 1
VY ¢yHkun 18a Hys.

x € (—00; -5] U [1;+0); y'(x) =

; y(x) Bo3pacraet Ha [-3; —1]; y(x) yObiBaeT Ha [—1; 1).
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2T N
[ ]

41

=Y

6) y(x)=v2x+8—x*-2.
Oo6nacTh onpez[eneHI/I;I:x2 -2x-8<0<x e [-2;4]

—x+1
y' = —————/ y(x) Bo3pacrtaeT Ha (—2; 1]; y(x) yObiBaeT Ha [1; 4).
\2x +8—x*

Touka skcTpemyma x = 1
OkerpemyM: 1

VY ¢yskiun 18a Hys.
AY

—J

S

|

_/__ N
=Y

5.3.D07. a) y(x)= i#— 1-x+2.

O6mnacts onpeneneHus: (—o; 1);
V'(x) =l_# =*_“1_x_2~
4 21-x  41-x’
¥(x) Bozpacraet npu x € {—o0; —3]; y(x) yosiBaer npu x € [-3; 1).
Touka skcTpemyma: x = —3.

OkcTpemyM: y(-3) = —% +4= 3% .

0) y(x):§+\/6—x+3.

O6nacts onpeneneHus (—o; 6];
v —to L Yooa-l,
2 2J6-x  26-x '
¥(x) Bo3pactaer npu x € (—o; 5]; y(x) yObIBaeT npu x € [5; 6).
Touka sxcTpemyma: x = 5.
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OxcrpemyM: y(5) = % +4= 6% .
5.3.D08. a) y(x)=(B-x)V3+2x .

3
ObnacTe onpeneneHus [—5; +oo] ;

3—x —3-2x+3—x —3x
V'(x)=—/3+2x+ = = ;
V3+2x V3+2x 2\3+2x

y(x) Bo3pacraer npu x € (—%; 0} ; V() yosiBaeT npu X € [0; +o0).

Touka skcTpemyma: x = 0.
DKcTpeMyM: 343,
0) y(x)=(1-4x)\1+8x .

1
O0mnacTh ONpeIeIeHHs: {—g; +ooj;

, 4(1-4x) 48x
(x) =—4v1+8x + = ;
() V14+8x  24/1+8x

¥(x) BO3pacraer Ha [—é; 0} ; ¥(x) yosiBaet Ha [0; +00).

Touka skcTpemyma x = 0.
OkerpemyM: y = 1.
5.3.D09.a) y(x)=3/2x -233x-5+2.

Obnacte onpeneneHus (—oo; +oo);

2 2
(X)) = ——;
v Jex)? Yox-5)7°

y'(x)=0mnpu 3x—5)* = ()’ {

2x=3x-5 {xZS
=>x=5

2x =5-3x x=1

Ha (—o0; 1) m Ha [5; +00) y(x) Bo3pacTaet; Ha(1; 5] — yObIBaer.
Touku sxcTpemyma 5, 1.

OkcrpeMyMsl: y(5) = 310-23M10+2=310+2, y() = 52+2.
6) y=53x-3Y5xr-8-2.

O6mnacts onpeneneHus (—wo; +oo);

V) = 5 5 _s Y5x-8) =3(3x)*
Joxy Yox-87 Yo Yx-sy?

¥'(x)=0mnpu (5x-8)’=(3x)}

16x°—80x+64=0;x=1,x=4;

y(x) Bo3pactaer npu x € (—0; 1] ux € [4; + o0);

y(x) yobiBaer npu x € [1; 4].

Touku sxcTpemyma: 1 u 4.
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Okerpemymsr: 533 +333-2=833-2 u 5312-312-2=2312-2
5.3.D10. a) 7a—2a = f(a). f'(a):7—izo EN JZ:% = a=—1;
a

J 49
1y 12 1
f‘(@j:;_;:_;.

OtBer: L; —l.
49 7

6) a—8Ja = f(a).
f’(a):l—%:o o Ja=4 =a=16;
A16)=16-8-4=—16.

Otser: 16; —16.
5.3.D11.a) y=2/8x =4/2x ; y=3x; {o; %}
YA

=Y

Ilycts y = a — npsmast.
2
a a
Abcrucca epecedeHus ¢ HepBhIM Ipad KoM 7 ; CO BTOPBIM 3

a az ’ 1
Jlnnna oTpeska: g—i—f(a), f(a)—g—
16 16 8 8
=0 a=—; V.o
(@) asg A =5257

o
16’

OrtBeT: 8 .
9

0) Ilycts y = a — mpsimast.
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YA

=Y

2
. o a N
Touxa nepeceyenus (abcuuccea) ¢ NepBOi KPUBOH X, = < ; CO BTOPOH Xgp = a.

2
Jlnuna orpeska: a—%=f(a); f’(a)=1—%=0 Sa=4;

f(4):4—1§6:2 .
OrtBer: 2.
5.3.D12.

a) f(x)=43x+4-3x. D(f):{_é;m}

f'(x) = 6 _3:3(2_7 "3)“4).
V3x+4 V3x+4
x<0
f®¥)20mpn0<3x+4<4 < 4.
x>—=

3

Ha [—g; O} fix) Bo3pacraet. Ha [0; +0) f(x) yObIBaeT.

fix) = A0) umeer emnuHCTBEHHBIH KOopeHb 0, T.k. 0 — Touka rIIO0GATBLHOTO
MaKCHUMyMa.

4
OTBer: BO3pacract Ha [_5; 0} ; yobiBaeT Ha [0; +o0); kKopeHsb 0.

6) f(x)=2x-5V4x-3. D(f):B;ﬂoj;

Foy—ao 10 (-39
J4x-3 J4x-3
fx)20mpndx-3225=x2>7.

Ha [7; +o0) f{x) Bo3pacraer. Ha [%, 7} flx) yObIBaeT.

YpaBuenne f(x) = f{7) umeeT eANHCTBEHHBIH KOPEHb 7, T.K. T. 7 — TII00AIBHBII
MHUHHMYM.
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OtBerT: Bo3pacTaet Ha [7; +o0); yObIBaeT Ha [%, 7} ; KOpeHb 7.

§ 4. Tpuronomerpuyeckre QyHKIUH

YpoBenn A.

5.4.A01.

a) flx)y=x’—xcos x+sin x

f(x)=2x—cos x+xsin x+cos x=x(2-+sin x)

f(x)=0 mpu x=0 (1.x. 2+sin x>0)

Touka sxctpemyma npu x=0, (0, 0) — MUHUMYM;

6) f{x)=x"—xsin x—cos x

f(x)=2x—xcos x—sin x+sin x=x(2—os x)

f(x)=0 mpu x=0 (T.k. 2—co0s x>0)

Touka sxctpemyma pu x=0, (0, —1) — MUHEMYM.
5.4.A02.

a) flx)=16xsin x+16cos x+10sin x+36x>+45x—6
f(x)=16xcos  x+l6sin x—16sin  xt10cos  x+72x+45=16xcos  x+10cos
x+72x+45=2cos x(8x+5)+9(8x+5)=(2cos x+9)(8x+5)

T.K. 2cos x+9>0, To sKkcTpeMyM Oyner mpu x=—§ B TOYKE [—%,f{—gjj -

MpUYEM MUHUMYM.

f(—gj =0;

6) f{x)=12xsin x+12cos x+27sin x+10x*+45x+3
f(x)=12sin x+12xcos x12sin x+27cos x+20x+45=3cos x(4x+9)+5(4x+9)=
= (3cos x+5)(4x+9)

T.K. 3cos x+5>0, To sKCTpeMyM OyneT npu x = —% B TOUKE (—%, Oj .

5.4.A03.
a) f'(x) = 19(sinx + xcosx) — 19sinx — 13cosx = cosx(19x — 13) = 0;

b1
cosx=0 x=—+mn, ne”Z 3
213 ;T,K.xe(o;ﬁ)jx:g_OTBeT:E;g.
19x-13=0 x=—
L 19
6) f'(x) = 20(sinx + xcosx) — 20sinx — 19cosx = cosx(20x — 19) = 0;
cosx=0 x:E+rrn, neZ
T 19 =n

19 ;T~K-X€(0;Tf):>x25. OTBeT:%;E,
20x-19=0 x=—

20

5.4.A04.
a) flx)=Tx+sin 3x
f(x)=7+3cos 3x, T.x. 7+3cos x>0, T.e.
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f(x)>0 mpu Jr00BIX X, TO (PYHKIHS BO3pACTaTe Ha BCCH 00IaCTH ONPECIICHNUS;

0) fx)=8x—cos 5x

f(x)=8+5sin 5x, T.x. 8+5sin 5x>0, T.c.

f(x)>0, To GyHKIMS BO3pACTaET Ha BCeil 00IaCTH ONPECICHUS.

5.4.A05.

a) flx)=4cos3x—13x,

f(x)=12sin3x—13, oueBuaHO f(x)<O mpu IOOBIX X, TOrAa GYHKIHS yObIBACT Ha
BCel 00J1aCTH OIpeeneHus;

6) fx)=5sin 4x—21x,

S (x)=20cos4x—21, oueBuano f(x)<0 mpu 11000M X, 3HAUUT QYHKIHs yObIBaCT HA
Bcelt 007acTH OnpeaeeHHUSI.

5.4.A06.

a) y(x) = 19x — 9sinx + 15. ' (x) = 19 — 9cosx = 0; cosx :% ;

HeT penieHuit =19 — 9cosx > 0. OTBeT: QyHKIUSA BO3pacTacT Mpu x € R.
0) y(x) =—17x + sinx — 20. )(x) = —17 + cosx = 0; cosx = 17;

HeT pemeHui =—17 + cosx < 0. OtBeT: QpyHKUUA yOBIBaET pu X € R.

Yposens B.

5.4.B01.

2 5x 25 S5x 5x
a) y(x)=Tx+=cos—.)'(x)=7-=-=-sin—=7-sin—=0;
) ¥(x) 50— () PR :

sin %x = 7; HeT peleHnit =7 — sin%x > 0.

OrtBet: QyHKILHSA BO3pACTAET NPH X € R.

3 2x 3 2. 2x 2x
6 x)=3x+=cos— .y (x)=3-=-=sin—=3-sin—=0;
) »(x) 508 Y'(x) 53803 3

.2 .2
sm?x = 3; HeT peuieHuit =3 — sm?x > 0.

OtBeT: (yHKUUS Bo3pacTaeT npH x € R.

5.4.B02.

a) y(x) = 10x + 7cosx + 2sinx + 9.

y'(x) =10 = 7sinx + 2cosx > 0, T.k. |sinx| < 1, |cosx| < 1.
OTBeT: QyHKIHS BO3pacTacT npu x € R.

0) y(x) = 24x + 9cosx + 14sinx + 4.

¥'(x) =24 — 9sinx + 14cosx > 0; T.x. |sinx| < 1, |cosx| < 1.
OrtBeT: GyHKIUS Bo3pacTaeT npu x € R.

5.4.B03.

a) g'(x)=-9—13 - 5x* — 4sinx <0, .. x* > 0, [sinx| < 1.
OtBeT: QyHKUUS yOBIBaCT IPU X € R.

6) g'(x) =—15 — 55x* — 14sinx < 0; T.k. x* > 0, [sinx| < 1.
OrtBeT: GyHKUUs yObIBAaCT IpU X € R.

5.4.B04.
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a) g'(x) =L+ 15 + 14sinl4x > 0; T.x. 1 >0, |sinl4x| < 1.
2/x

2x

OrtBeT: (yHKIHMS Bo3pacTaeT mpH x = 0.

6) g'(x) =% + 14 + 6sinS5x > 0 T.k. % >0, |sinbx| < 1
OrtBeT: QyHKUUS Bo3pacTaeT npH x = 0.

5.4.B05.

a) flx)y=cos’x+4x+5

f(x)=2cos x(—sin x)+4=4—sin 2x

TTockounbky f'(x)>0 mpu J1060M X, TO HYHKIUS BO3pACTACT;

6) flx)=sin’x+5x+4

f(x)=2cos xsin x+5=5+sin2x

[Mockoneky f(x)>0 npu 11060M X, TO QyHKIMS f{X) BO3pacTaer.
5.4.B06.

a) flx)=7x—2sin 3x+1,x € [0, n]

f(x)=7-6¢c0s3x, T.K. f(x)>0, To QpyHKINS BO3pacTaer,

f min:.f (0):1

Jma A)=Tmt1;

6) fix)=8x+3cos 2x—4, x € [-=, 0]

f(x)=8—6sin 2x, T.k. f(x)>0, To PpyHKIHMA BO3pacTaer,
fmin:f(_n);g -1

Fnar FOY=1.

5.4.B07.

a) filx)=11tg x—4x, xe [—%, 0}

S =
COS™ x

T.K. cos’x<l, To f(x)>0 Ha Bceil oGmactu ompeneneHus, T.e. (yHKIMA f{x)

4

BO3pACTAET HA KaKJOM U3 UHTEPBAIOB (—g + 1k, g+ nkj, keZ
Toraa fm,=f0)=0;
0) flx)=8x—13tg x; x e [0, %}

f(x)= 8—17?; , O4eBHIHO f1(x)<0
cos x

T.¢. f{x) yObIBaeT Ha KaXJ0M U3 HHTEPBAJIOB [—g+ nk, g+ rrkj, keZ

67 T T
X |0, — - +— nax—f(0)=0.
rx [,13}( 2] 10 o)
5.4.B08.

a) flx)=2cos x+x-3, x e [g, g}
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(9)=1-2sin x, npn x € E ﬂ

f(x)<0, T.e. Ha 3TOM OTpe3Ke QYHKIHS yObIBACT.
T,

e fu=1(3)-3

Ty m .
fmin :f(ajzg_?’?

6) flx)=x—2sin x+5, x {o, ﬂ

f(x)=1-2cos x, npu x € [0, %} ,f(x)<0

T.€. Ha 3TOM OTpe3Ke (PyHKIHUS yObIBaeT.
Torza fmu=(0)=5
) W
=fl—=|=—+4.
fmm f( 6] 6
5.4.B09.

a) f(x)=3x" +§sin5x—xcos5x

f(x)=6x+cos5x—cos5x+5xsinSx=x(6+5sin x)

f(x)=0 mpu x=0, T.x. mpu x<0, f(x)<0, mpu x>0 fx)>0, To x=0 — 3KCTpEeMyM.
Urax, (0, 0) — TouKa SKCTpeMyMa;

6) f(x)=2x" +%cos3x+xsin3x

f(x)=4x—sin3x+sin3x+3xcos3x=x(4+3cos3x)
f(x)=0 mpu x=0, T.x. mpu x<0, f(x)<0, x>0 f(x)=0, To x=0 — SKCTpEMyM.

Urak, [O, %) — BKCTPEMYM.

5.4.B10.

a) y'(x) =27x% + 5cosx + 6 > 0; T.x. x> > 0, |cosx| < 1.
OtBeT: (yHKINSI MOHOTOHHO BO3PACTACT MPH X € R.
6) /(x) = 33x> + 3cosx + 8> 0; T.k. x* > 0, [cosx| < 1.
OTBeT: QyHKIHSI MOHOTOHHO BO3pacTaer npu x € R.
5.4.B11.

a))'(x) =2cos(2x —9) + 12> 0; T.k. |cosa| < 1.
OtBeT: x € R.

0) V' (x) =5cos(5x - 13) — 17 < 0; T.k. |cosa| < 1.
OtseT: HeT X € R.

5.4.B12.

a) flx)=cos5x—6x, x e [—5711, 0}
f(x)=5sin5x—6
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T.k. f(x)<0 Ha {—5%, 0} , TO QyHKIUs yObIBaeT U fn;,=f(0)=1;
. 4
0) flx)=sin7x+8x, x {0, ?j|

f(x)=Tcos7x+8, T.k. f1(x)>0 Ha [O, 4{} , TO (DYHKIIUS BO3PACTAECT, TOr/Ia

ﬁnin:f(o)zo'
Yposens C.
5.4.C01.
a) flx) = 5sin2x — 14x. f(x) = 10cos2x — 14 < 0;
Bcerna = f(x) yObiBaeT Ha R = y Hee TOJbKO OJHMH HYJIb (04eBHIHO, 3TO X = 0).
0) flx) = 2sindx — 9x. f'(x) = 8cosdx — 9 < 0;
Bcerga = f{x) yOsiBaeT Ha R = y Hee TOJIbKO OUH HYJIb (O4EBUAHO, 3TO X = 0).
5.4.C02.

a) f{x) = cos5xcos8x =% (cos3x + cos13x);

27n
X=—
cos3x =1 3
HanOomblIee 3HaueHue QYHKIMU OyAeT Ipu ; ;
cosl3x =1 o 2nk
13
Ha [0; 3n] ato x = 0, x =27;
n 2nk
X=—+—
cos3x =-1 3 3
a MHHAMAJIbHOE ; ;
{cosl3x =-1 n  2mn
X=—+—
13 13
[0;3n] srox=m,x=3n(k=1,n=6)u (k=4,n=19).
OTBeT:fmax :f(O) =.f(2ﬂ:) = l’fmin :f(n) :f(3ﬂ?) =-1.
6) f(x) = cosTxcos6x —% (cosx + cos13x);
x =2mn
cos =-1
Haunbonbliee 3HaueHne QyHKIUN OyAeT npu § omk s
cosl3x=1" |x= TS

Ha [0; 57t] aT0 Oynet x = 0, x = 2w, x = 47,

x=n+27n
cosx=-1
a HaMEHbIIIee ; n 2mk
cosl3x=-1 xX=—+—
13 13

[0; 57] aTo OymeT x =T, x = 31, x = 5.

OTBeT:fmax =f(0) =f(27[) :f(4TE) = 1:fmin :f(TC) :f(3TE) zf(STC) =-1.
5.4.C03.

127 6m
a) f(x) =sin| 2x——— [+2 -— .
) fix) sm( x 11) cos[x llj
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6m
11
sm(x——nj:—l _@ 3n 2k
11 . 1 2
6m 1’ 6TE
inf x—— |=— | x- —(-1 +rrk
sm(x llj 2 4 ( )
271'c 5 21n 851 41n
B OTPE30K | ———; —— | MOMANET: X, =———; X, =— ;X = ——
117 11 22 66 66
) = 0; fixs) = l ﬁ”.ﬁ:ﬁwg;
2 2 2
f(x3)=2.l‘ _ﬁ _z.ﬁz_ﬁ_ﬁ'
2 2 2 2
OtseT: max: f[_%j7§+\/— min: f( 417:):_\/— \/_

0) flx) :sin(2x+147n]+2(:os(x+7?nj .

f’(x)=Zcos(2x+147nj—2sin(x+7—9nj=0; 2Sin2(}6+%nj+sin[x+7—9nj_1—

E’XZ_ES)C}_E’
S =0y =22 LB 5 5
ol

D=9 xe{%{ &}éxlzwn. 257 37n

Sxs) =

OTBET: finax = flX2) = f[ZSnj B+ \/_ s fmin =fx3) = f(37nj=—\/— \/_

5.4.C04.

9 3x
a =—x—6sin—+9 .
) fix) 4x sm4

9 3x
X)==-—cos—=0;
/@ 4 2 4
3x 1 3 4n 8nn 8n 161
COS—=—] —XxX= +27m X=t—+— TK X€|——; —|.
4 2 4 3 9 3 3 3
207 4n 4m 20m  28m 16w
OtBeT: —= = —— — —— —— ——.
9 9 9 9 9 3
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b

6) fix) = —x Ssin>X_2 f’()———E 62X 20 gos X _ L
2 2 2 2 2

x:iz—n+4nn;T.K.xe _4_TE;8_TL‘ =
9 3°3
Otser: y— 420, (4107 o 14—n,x:_2—7t
9 9 9

5.4.C05.

3 3x 3 3. 3x 3x 1
a) flx) =>x-cos——33 . f(x) == +2sin— = 0 = sin— = —— ;
M) =g x—cos?, SE =g+ 4 2

3 T

Zx=CD" vk = x=(-1)

4 6

OrtBert: HpI/I HEYETHOM k — TOUYKa max; HpI/I HEYETHOM — min
2x

0) fix) = fx 2c0s——4\/— f'(x)—f+§s1n?—0

9

2x 1. k1 T T 37ck
sin 3 5 =(-1) + mk ; x=(-1) N
OtBeT: kK — HeYyeTHOEe — TOYKA Max; Y4eTHOE — min.
5.4.C06.
a) flx)=xsin x+cos x+2x*+2sin x+8x+7
f(x)=sin x+xcos x—sin x+4x+2cos x+8=(x+2)cos x+4x+8=0
x(cos x+4)=2(cos x+4) x=2.
OrtBet: —2;
6) flx)=xcos x—sin x+x*+3cos x+6x—5
f(x)=cos x—xsin x—cos x+2x—3sin x+6=—xsin x—3sin x+2x+6=0
x(2—sin x)=-3(2—sin x) x=—3.
Otser: —3.
5.4.C07.
a) flx)=xcos x—sin x—2cos x—1,5x*+6x+1
f(x)=cos x—xsin x—cos x+2sin x—3x+6=—xsin x+2sin x—3x+6=0
2(sin x+3)=x(sin x+3) x=2.
OtBeT: 2;
6) flx)=xsin x-+cos x—3sin x+x*<6x—1
f(x)=sin x+xcos x—sin x—3cos x+2x—-6=xcos x—3cos x+2x—6=
=(x—3)(cos x+2)=0
x=3
Ortger: 3.
5.4.C08.
a) f{x)=(x+12)’sin x+2xcos x—2sin x+24cos x—10
f1()=2(x+12)sin x+(x+12)*cos x+2cos x—2xsin x—2cos x—24sin x=
=(x+12)*cos x=0
Y

KXewr = E

VY
Haumensiuee 3Hauenune gocruraercs au6o npu x=0, 1ubo npu x = 5
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f0)=14 f[gj :(g+1zj ~2-10>14

Otger: 14;

6) fix)=(x—15)2cos x—2sin x—2cos x+30sin x+8
f()=2(x—15)cos x—(x—15)*sin x—2sin x2xcos x+2sin x+30cos x=
=(x—15)%sin x=0 x=0

T
AHaNOrnuyHo 1. a), paccMarpubaeM x=0, 5

£0)=225-2+8=231
2
f(—gj = (§+15J (~1)-m-30+8<231

Otser: 231.

5.4.C09.

a) flx)=x’—xsin x—cos x+4sin x—8x+3
f(x)=2x—xcos x—sin x+sin x+4cos x—8=2(x—4)—cos x(x—4)=
=(x—4)(2—cos x)

Xexa=4 — TOUKA MHHHMYMa.

OtBer: 4;

6) flx)=sin x—xcos x—1,5x*+5cos x+15x-2
f(x)=cos x+xsin x—cos x—3x—5sin x+15=xsin x—5sin x-3x+15=
=(x—5)(sin x-3)

Xexa=9 — TOUKA MaKCUMyMa.

Otger: 5.

5.4.C10.

a) f{x)=sin x—xcos x—x*+3

f(x)=cos x—cos x+xsin x—2x=x(sin x—2)=0
Xexs=0 f(0)=3 fi—1)=sin 1—cos 14+2<3

OtBer: 3;

6) flx)=cos x+xsin x+2x>-3

f(x)—sin x+sin x+xcos x+4x=x(cos x+4) Xexz=0
A0)=2 f{—1)=cos 1+sin 1-1>-2

Otser: —2.

5.4.C11.

a) flx) = 2sin5x — 24/3 cos5x + 7.

f(x) = 10cos5x +10+/3 sin5x =0; (E; 3?“] .

6
tgSx = Sx =T 4 gy x = 10T
NG 6 30
n 3n 11x 17n
TK.XE|—; — | Dx=—,; x=—-.
65 30 30

0) flx) =4sin§—4\/§cos§+l-
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f(x)=ﬂcos£+4£sin£= 0; xe[—n; 97:] ;
3 3 3 3 2

3:)
TK.XE|—; In| = x pXx=—m0.
2 2

5.4.C12.

a) y(x)=xsin x+cos x—x’—4sin x+8x—5

Y'(x)=xcos x+sin x—sin x—2x—4cos x+8=xcos x—2x—4cos x+8=
=(cos x—2)(x—4)

y(x) yobIBaet mpu x € [4; +o0)

y(x) Bo3pacTtaet npu x € (—oo; 4];

6) y(x)=2x"+8x—7+sin x—2cos x—xcos x

¥'(x)=4x+8+cos x+2sin x+xsin x—cos x=4x+8+2sin x+xsin x=
=(sin x+4)(x+2)

X=—2 — TOYKa MHHUMyMa

() yosiBaeT npu x € (—oo0; —2]

y(x) Bo3pacraer mpu x € [—2; +o0).

Yposens D.
5.4.D01.
. AL
a) flx)=-1- 7COS3£ S (x) :(751113—71)(—3—1;) =——27Tsm3—7.E =0;
X X X X X
3 S 1
w100 300
3—nznn,x:é; n 100, 7= = 270 Touek.
X n 3<L n =30
n 10
6)f(x)=7574cos4—n.]’(x)=—16—2nsin4—n=0; ﬂ:m; x:ﬂ;
X X X X n
4 1
27700 [n<400
tix € (102 107 470 100, = Beero 360 Touck.
i<L n=40
n 10

5.4.D02.
a) y(x)= ﬂ—19tgx—4, xXe (—7—‘“; —STEJ
cosx 2

—20sin x 19  20sinx+19
cos’x  cos’x cos’ x

y'(x)=
n .
Ha wunTepBane —7;—371 , sin x>0, mpom3BomHAas )(X) 3HAKOIOCTOSHHA,

OKCTPEMYMOB HET.
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6) (x) :A—11tgx+4,xe(—m; —57:)
cosx 2

—23sinx—11 1ln
y'(x)=———F——,1upu x| ———; -5
cos” x 2

sin x>0, y'(x) 3HAKOMOCTOSIHHA, SKCTPEMYMOB HET.

5.4.D03.

a)y(x)=if7ctg+ 13_y'(x)=_13_025x+ .72 0.
sinx Sin- x SiIn” x

cosx =% ; T.K. X € (-27; 0) = OtBeT: X = farccos% ;x=-2mk+ arccos% .

6)y(x)=,17273ctgx+7,y’(x)=_12cosx+ 3 —o;
sinx

sinx  sin’x

1 1
cosx = 7 ; X = arccos 7 +2nk; T.x. x € (2m; 0) =
1 1
OrtBer: x = —27 + arccos 7 ; X = —arccos R

5.4.D04.
a) y(x)= étg 19x—19x+1, x € (-0, 0)

19 1
'(X)=———-19=19| ————-1
) 6cos” 19x (6c0s219x j

1
'(x)=0 npu cosl9x=+—
y p NG
Omke BCEro K  Hayall KoopuHaT OyJeT TOdYKa x——iarccosL
y P Y. 9 7

npuHaUIexKamas (—oo, 0), oueBUAHO, OHA SIBISIETCS] TOUKOM SKCTpEMyMa;

0) y(x):%tg 1lx—11x+6, x € (-, 0)

11 1
'x)=——F—-11=11| ——-1
i) 8cos’11x (Sc:oszllx )
¥'(x)=0, mpu 8cos’11x=1, T.e.

cosll;c:iL

242

1 1
OmpKe Bcero K Hadaly KOOpAMHAT OyJgeT TOYKa X = ——arccos——

pNOX
npuHaIexaias (—oo, 0), 04eBUIHO, OHA SIBJIETCS TOYKON IKCTPEMYMA.
5.4.D05.
a) y(x) = %cos3 X —?cos 2x+% . ¥ (x) =—l4cos*xsinx +% sin2x = 0;
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. T .
cosxsinx(13 — 14cosx) =0; cosx=0,n € Z; x| = 5 + 7n; sinx = 0; x, =7n, n € Z,;

13 13
cosx =— ; x3 = tarccos — + 2mn; y(x;) = 13;
IVRRE 12 y(x)

14 13 39 67
X)) =—-——+—=—;x,=2mn,n € Z;
W) ===

14 13 39 11
X)) =———-——+"—=—;x,=n+2mn,neZ;
W) ===t =g

14 (13Y 13((13Y 39 13091
Yy =—|=| ——|2|=| -1|l+=—=—.
3 (14) 4|14 4 1176
T 11
OTBET: Viax Zy[gwtrmj =13; yin = y(m + 27n) :g .

16 7 3
6) y(x) =—cos® x——cos2x+= .
) y(x) 3 3 5

y(x) = —16cos*x + sinx + 7sin2x = 0;
2sinxcosx(7 — 8cosx) = 0; sinx = 0; x =7n, n € Z;

Y
cosx=0;x=5+1m,neZ;

cosx=z;x=iarccosz+27m,neZ;y(27m)=E—z+§:E;
8 8 32 2 3

16 7 3 22 T 7 3
n+2nn)=——-—4+=—=——; Y| —+m |=—+==5;
A ) 2 3 y(z j 2 2

3 2
D 2fo{2) )20
8 2 8 2 192
Orser: ymax:y(gJ“ij = S;ymin:y(ﬂ: + 2TU’Z) :—% .

5.4.D06.

21 . 21sinx+29 91
a) y(x)=—sinx—7,[————+—.
) ¥(x) A ,/ ] 9
y’(x)=gcosx—z- ;~2cosx:0;

2 2 V21lsinx+29 2
2cosx 1—11{# =0;cosx:0;x:£+nn,nez.
2 2 \2lIsinx+29 2
/#=E;21sinx+29=£;sinx=—i:—i;
21sinx+29 7 2 42 14

T 21 21+29 91 7
Y| =+2mn |=—-17- +—=——;
2 2 2 4 4
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y —E+2nnj:—2—7\/§ N -7,
2 2 N2 4 4 4’

7 91 9 49 91
X)=—"r— Tt = — =4,
&) 2 2 4

4
OTBET: Ypax = y(§+nnj S 25 Vi Zy((—l)’”l arcsin%+ rrk) =4,

6)y(x)——smx 5 551nx+17 55

X *—cosx—f / —cosx—
Y@ 15sinx+17 2
cosx| =—, =0,
1551nx+17

cosx = 0; 15sinx + 1777;

x=E+Tcn,n e’Z.
2
9 3
siny =——=—-—
30 10

x= (fl)kﬂarcsin% +nk,n e Z;

y[g+2nnj LN N T 5571—20

4 4 4
y(—l)"arcsinimk 133 55,55 9 B8
10 210 2 4 4 2 4

T 5 .3
OTBET: Vinax = y(5+ nnj - Z Unfls” y((—l)k arcsmEJr nkj ==

5.4.D07.

a) y(x) = 18 + 15x + 24(5 — x)* + 13sin(x — 5).

Y'(x) =13 = 72(5 — x)* + 13cos(x — 5);

V'(x) = 144(5 —x) — 13sin(x — 5) = 0;

144(5 — x) = 13sin(x — 5);

T.K. GyHkuuns 144(5 — x) yosiBaer, a 13sin(x — 5) Bo3pacraetr =
= OHH MMEIOT TOJBKO OJHY OOLIYIO TOUKY, OYEBHAHO, X = 5.
V'(5) =13+ 13 =26; OtBeT: }' 1oy = '(5) = 26.

6) y(x) =22 — 3x + 20(14 — x)* + 9sin(x — 14).

¥'(x) =-3 —60(14 — x)* + 9cos(x — 14);
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y"(x) =120(14 — x) — 9cos(x — 14) = 0;

(yHKIUS yOBIBaeT HA R = OJTHO peIlIeHHe, OYEBUIHO, 4TO X = 14
y'(14) =-3 + 9 =6; O1BeT: }' 1nax = ¥(14) = 6.

5.4.D08.

a) y(x) = 18x> + Ttgx — 11x + 12,y = 54x> +

——11;
COS X

T.K. x> >0,

> 7 =min 3Hauenne Oyzxet npu x = 0:
cos” x

'(0) =—11+ 7 =—4. OTBeT: Ypin = 4.
6) y(x) = 5x° + 18tgx + Tx — 4. y'(x) = 15x + -
¢

>— T 7, Tk 15x° 2 0;
0s” x

18 >18 = min ¢pyHnkuuu O6yner npu x = 0: y'(0) =18 +7=25.
cos” x
OTBeT: Y = 25.
5.4.D09.

a) y(x) = 14x* + 196x — 5xcosx — 35cosx + Ssinx + 4.

¥'(x) =28x + 196 — 5cosx + Sxsinx + 35sinx + Scosx = 0;
28x + 196 + 5sinx(x + 7) = 0;

(x + 7)(28 + 5sinx) = 0. OTBeT: X = —7 — TOYKAa MUHHMYMa.
6) y(x) = 13x% — 26x — 5xcosx + 5cosx + Ssinx — 1.

'(x) = 26x — 26 — Scosx + Sxsinx — 5sinx + S5cosx = 0;
26(x — 1) + Ssinx(x — 1) = 0;

(x—1)(26 + 5sinx) = 0. OtBeT: x = 1 — TOYKa MHUHUMYyMa.
5.4.D10.

a) flx)=3x+cos 6x-3

f(x)=3—6sin 6x=3(1-2sin 6x)

n_mn

. 1
f(x)=0, sin6x = 5 MakcuMyM OyzeT Tam, Tae f(x) MeHseT 3Hak ¢ "+" Ha

n
HanGonee OmwkHSA K Hadaly KoopauHaT Touka riae f(x)=0 sto x=—c

HECJIO)KHO BHAETh YTO OHAa MAaKCHMyM, T.K. B OKPECTHOCTH STOH TOYKIH f'(X)
yObIBaeT.

Hrak, x = x ;
36

0) flx)=2x+cos 4x+2
f(x)=2—4sin 4x=2(1-2sin 4x)

. 1 .
f(x)=0 npu sin4x = 5 aQHAJIOTMYHO IYHKTY a), HanOojee ONWKHEH K Havaily
T .
KoopauHaT OyIeT Touka x = 22 OHa SIBJISICTCS] TOYKOH MaKCUMyMa.

Urak, x= i .
24
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5.4.D11.
a) f(x)=—-1+3/2x—sin6x

f'x)= 342 -6cosx = 3x/§(l—x/§cos6x)

NG

T
Hanmenee ynanenHas oT Hadaja KOOpAMHAT Todka, rae f(x)=0 x=ﬂ,

f(x)=0 mpn cos6x =

HECJIIO0XXHO BUACTH, YTO OHA ABJIACTCA TOYKOH MHUHUMYMa.
T

HUrak, x=—
24

6) f(x)=5+2/2x—sindx

£(x) =272 —4cosdx = 4[%—%34)6)

1 . o
f(x)=0 mpu cos4x = 3 , HaMeHee yJaJleHHOW OT Hadana KOOpAMHAT TOYKOil ¢

T
TaKUM YCJIOBHEM OyZeT TouKa x:E’ HECJIO)KHO BHICTh, YTO OHA SIBJISACTCS
TOYKOH MHUHUMYMA.
T
Urak, x=—.
6
5.4.D12.

a) g(x)= 5—%cost—44cosx—85inx—32x

g'(x)= %sin2x+ 44sinx—8cosx—32=

=11sin xcos x+44sin x—8cos x—32=(cos x+4)(11sin x—8)=0
x=(-41)" arcsinl—g1 +nn,neZ
n=I1.

.8
OTBeT: —1t—arcsin—;

0) g(x)= 7—%cos2x—63cosx—ZSinx—9x

g'(x)=7sin2x+63sin x—2cos x—9=14sin xcos x+63sin x—2cos x—9=
=(2cos x+9)(7sin x—1)=0

x=(" arcsin%+ nn,neZ n=1l.
1
OrtBert: —arcsln; —-T.

§ 5. IlokazarenbHasg GyHKUNUSA
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YpoBenn A.

5.5.A01.
a) f(x) = 6x7¢" + 12x - €' — 17x-¢" = 17-¢" + 11e" = " (6x* — 5x — 6) = 0;
2
6% —5x—6=0; D=25+466=169 = 13% x:% .
3 2
— i X=—-=.

OtBerT: x =
2 3

6) /' (x) = 8x%e" + 16x-¢" — 6x-¢" + 3e" = " (8x” + 10x — 3) = 0;
104147 ~10+14
16 16

8?2+ 10x—3=0; D =100+ 4-3-8=196 = 14% x

OTBCTZx:—g;x:f.
2 4

5.5.A02.
a)f(x)=Txe" +7e" -9 =¢"(Tx-2)=0;

2
x==;
7

f(%] =(2-9)e"=-7¢"7; £(0) = -9¢" = -9;

2

OTBCT:fmin = f (%j = _76; ;fmax :f(o) =-9.
0) f(x)=5xe" +5e" - 1le"=¢"(6bx - 6)=0; x :g ;

f(gj =-5¢%%; 0y =-11e" =—11.

OtBer i = f@ =56, fom =0) = —11.

5.5.A03.
a) y(x) = x> + 2xe" +x-e" + e — 131" = &'(x® + 3x — 130) = 0.
X +3x—130=0; D=9+ 4130 = 529 = 23*
_-3+23 _ 10, x, - -3-23 _
2 2
N\ N
—IUO
OTBeT: Xpin = 10.
6) y(x) = (x* + 3x — 39)¢”.
V'(x) =x%e" + 2" + 3x-e” + 3e" — 39¢" = " (x* + 5x — 36) = 0;
¥ +5x-36=0;
D=25+436=169=132
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OTBET: Xpax = —9.

5.5.A04.

a) y(x) =—-8((2x — 11)* + 4)¢*.

Y(x) = —8(4x’e" — 44xe” + 125¢%);

V' (x) = —8(4x’e"+8xe"44xe" — 44e" + 125¢") = —8e™(4x* — 36x + 81) = 0;
4x* —36x + 81 =0; (2x — 9)* = 0; y'(x) = -8¢"(2x — 9) < 0, mpur Vx.
OTBeT: QyHKIMI MOHOTOHHO YOBIBAacT MpH X € R.

6) y(x) = 6((3x — 5)* + 9)e™.

(x) = 6(9x> — 30x + 25 + 9)¢*;

y(x) = 6(9x%* — 30xe* + 34e¥);

V(%) = 6(9x%" + 18xe* — 30xe" — 30¢* + 34e");

¥'(x) = 6(9x* — 12x + 4)e”;

() = 66" (3x — 2)%;

='(x) 2 0 mpu Bcex x € R.

OtBeT: y(X) MOHOTOHHO BO3pacTaeT Ha BCEH UHCIOBOH IPSIMON.

5.5.A05.
a) f(x) =9+ 6x>— 5, pu x e [%, 1} .

f(x)=9"m9 + 12x > 0, ipu xe|:%; 1} .

T.K. (YHKIUS MOHOTOHHO BO3pacTaeT Ha JaHHOM OTpe3Ke, HauOoIbliee
3HAYCHHE OHA MIPUHUMAET B TOUYKE X = |;

A1) =10;

HanMCHbIIECEC 3HAYCHUC B TOYKC X :% 5
1
Al | 3155505,

T.k. QyHKIMSA HAa 3TOM OTpEe3Ke MEHSET 3HAK, 3HAUUT, UMeET | HyIb.
OtBer: n;lin f(x)= —% ; max f(x)=10 ; onuH Hyb.
5] 5]
6) f(x) = 8" +3x*— 8, mpu x € {%, 1j| .S (x)=8"In8 + 6x >0, npu x € [é, 1} ;

T.K. (YHKIUS MOHOTOHHO BO3pacTaeT Ha JaHHOM OTpe3Ke, HauOoIbliee
3Ha4YeHUE OHA MPUHUMAET B TOYKE X = 1;

Sf)=3;
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1
HaAaUMCHBIICC 3HAYCHUEC B TOUKE X = g 5

1 1 2
—|=2+--8=-5=.
f(sj 3 3

T.x. Q)yHKHI/IiI Ha 3TOM OTPE3KE MCHACT 3HAK, 3HAYUT, UMECCT 1 HYJIb.

Otger: nllin f(x)= —5% ; max f(x)=3; oOuH HyJIb.
5] 5]

5.5.A06.

a) flx)=3"+2x+2

fx) — Bo3pacTaer, T.K. f(x)=3"In3+2>0

ﬁm=fPD=%ﬁm#UFI

0) f(x)=2"+5x+ 1, mpu x € [-3; -1].
f(x)=2"n2+5>0.
T.x. GyHKUNST MOHOTOHHO BO3pAcTaeT, HaHOObIIIEee 3HAYCHHE OHA PUHIMACT B
TOYKe X = —1;
Ay=LosiioslL,

2 -2
HaMMEHBIIIee 3HAYCHHE B TOUYKE X = —3;

1 7
—3)=——15+1=-13=,
f3) =3 S

Otser: [1131.inl]f(x) = —13z

1
g (/=35

Yposens B.

5.5.B01.
a) f(x) =" +e™, npu x € [-In4; In2].
f)=¢"—e¢*=0;e"=1;x=0;

+

= X

0
A0)=1+1=2;f-Ind)=¢ ™ + e'“4=%+4:4i;

fln2)=e™ +e™ =2+ % + 2% . OTBET: finax = 4% s fonin = 2.
0) f(x)=¢*+e ™, npux € [-In6; In4]. f(x) =" —e " =0; x=0; [0) =2;
1

| 1 . 1 1
In6)=e ™+ =—16=6—;fnd) =™ +e™M=4+—=4—.
f(=In6) S g +fn4) 4

1
OTBeT:fmax = 6g ;fmin =2.

5.5.B02.
a) flx)=4""4+24-2"-28xIn 4+7
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F(x)=4"*1n4+24-2""1n2-281n4=0
4%4+12:2%-28=0
(25 +12:27-28=0
(2+14)(2"-2)=0
x=-13.
OtBert: —3;
6) x)=9""+16-3"-33xIn9-8
F(x)=9""1n9+16-3*"1n3-331n9=0
97+8.3"_33=0
(3*)*+11-377-3-377_33=(
(3" P+H11)(3*-3)=0
x=2.
OrtBeT: —2.
5.5.B03.
a) f(x) = 7-6“"1 — 9.6* — 33xIn6.
f(x)=7-6""n6 — 9-6"In6 — 33In6 = 0;
In6(42-6" — 9-6* — 33) = 0;
6'(42-9)—33=0;33-6"—33=0;6"=1; x=0;
+

0 X
OrtBeT: npH x € (—0; 0] pyHKIWMs yOBIBaET;
npu x € [0; +o0) hYHKIUS BO3pacTaeT.
6) f(x) = 11-3*"! — 6.3 — 81xIn3.
F(x)=11-3""n3 - 6:3"In3 - 81In3 = 0;
In3(33-3" - 6-3* — 81) = 0;
3%27-81=0;3"=3;x=1;

M
— 1 X

OTBeT: IpH x € (—0; 1] GpyHKIHs yOBIBACT;

mpu x € [1; +o0) hyHKUMS BO3pacTaer.

5.5.B04.

a) flx)=5(x-3)e" +8

f(x)=5e-5(x-3)e"=—5¢"(x-2)=0, x=2.

OtBer: 2;

6) flx)=4(x-5)e"

fx)=4e +A(x-5)e =4(x-4)e" >, x=4

Ortger: 4.

5.5.B0S.

2) fx) = 11+ 10x - 0
In10
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x-5
1 1010=0:10=10"%x—5=1:x=6;

fE)=10-—

— X
6 >
OTBeT: X = 6 — TOYKa MaKCUMyMa.
x=5

0) f(x) = 17+3xf3
In3

x=5

3

=3_
S &) 3
3=3%x-5=1;x=6;

N\
>
>
6\ X
OTBeT: X = 6 — TOYKa MaKCUMyMa.

5.5.B06.

-In3=0;

x+7

2) f(x)= Sln .

—-5x-16.

x+7

f@9=5 In5—5=0;

557 = 5x+7—1x

7L>

OTBeT: X = —6 — TOYKa MUHHUMYMa.
x—6

0) f(x)—li 11x-6.

1»(6

f@— Inl1=11=0;

1ﬁ4=1Lx—6—Lx—z

+
— 7 X

OtBer: x =7 — TOYKA MUHUMYMa.

5.5.B07.

a) fix)=(4sin x—4cos x+9)e"

f(x)=e"(4sin x—4cos x+9+4cos x+4sin x)=¢'(8sin x+9)>0 Vx € R
OrtBerT: f Bo3pacrtaet Ha R;

6) flx)=(9sin x—9cos x—19)e"

408



f()=(9sin x—9cos x—19+9cos x+9sin x)e'=(18sin x—~19)e’<0 Vx € R
Ortsert: fBo3pacraer Ha R.
5.5.B08.
a) f(x) = (2sinx + 2cosx — 11)e* + 7.
f(x) = 2sinx-¢" + 2cosx-e* + 2cosx-¢* — 2sinx-¢* — 11e* = 0;
(4cosx — 11)e* = 0;

11
cosy =—;

4
HET peuIeHuH.
f'(x) <0, npu Bcex X, T.K. 4cosx — 11 <0, npu Bcex X.
OtBeT: (yHKUUSI MOHOTOHHO YOBIBaeT Npu x € R.
0) f(x) = (2sinx + 2cosx + 23)e* — 12.
f(x) = 2sinx-¢" + 2cosx-e” + 2cosx-¢" — 2sinx-¢* + 23" =0,
(4cosx +23)e" = 0;

23
COSX = ——;
4

HET pelIeHuH.
f'(x) > 0, npu Bcex X.
OrtBet: (QyHKIMS MOHOTOHHO BO3PacTaeT npu x € R.

5.5.B09.
a) flx)=(x-3)’¢"
S(0)=(2x—6+x2—6x+9)e"=(x2—4x+3)e"=(x-3)(x—1)e" x=1, x=3.
Otset: (—o0; 1], [3; +0);

6) flx)=(x+2)’¢*
S(x)=Qx+4+x+Ax+4) e =(x+6x+8)e'=(x+2) (x+4)e" x=—4, x=—2.
Ortser: [4; -2].

5.5.B10.

a) fix)=16-3""In16-3-16""°In3
f(x)=16-3"In3In16-3-16""In16In3=48In31n16(3"*~16""*)=0
3x+5= 1 6x+5

3x+5 Z 3(x+5)10g3 16

x+5=(x+5)logz16 x=5 — Touka MaKkCUMyMa
f(=5)=16-3-In16-3-161n3=48(In16-1n3)= 48 111%

OrtBet: 48 ln% ;

6) f0)=5-17""’In5-17-5"In17
f(x)=5-17"In17In5-17-5"In17In5=85In17In5(17*"*~5""*)=0
x+8 oxt8__
17°8-5%"8=0
5(x+8)log5 17 _ 5x+8

(x+8)(logs17-1)=0 x=8 — TouKa MUHHMYyMa

-8)=517In5-175In17= SSIn%
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OrtBer: 85In i .
17

[TpumMeuanue: BeposiTHO, B ycioBuHM 3anauu 5.5.B10 6) omeuarka, T.e. TpedyeTcs
HaWTH 3Ha4YeHHE f B TOUKE MHHUMYyMa, a HE MAKCUMyMa.

5.5.B11.

a) y(x) =-9-19" + 18xIn19 + 7.

V' (x)=-9:19"In19 + 18:In19 = 0;

19" =2; x =log¢2;

EAN
10g1;N

OtBeT: x = log;92 — TOYKa MAKCHMyMa.
0) y(x) =7-23" — 14xIn23 — 12.
V'(x)=7-23%1n23 — 14.In23 = 0;

7-23" = 14; x = logy32;

7&,
_ 10g232 .

OrtBeT: x = l0gy;2 — TOYKa MUHUMYMaA.
5.5.B12.
a)f(x)=e™ —e ™ +4x—5;x € [-3;5].

f(x)=4e* +4e¥ +4=0; ycts e¥ =a, e ¥ =

=Y

5

Q |~

4a+i+4=0\ xa;4a* +4a+4=0;D=16—444<0;
a

HeT peueHuid =f'(x) > 0.

T.k. QyHKIMS MOHOTOHHO BO3pacTaeT, TO HauOOoJbIIee 3HaYeHHE OHA IIPUHIMAET
Ha JaHHOM OTpE3Ke B TOYKE X = 5;

f5)=e—e+20-5=e"-c+15.

Hanmenblee 3Ha4eHUE B TOYKE X =—3;

f-3)=eP-eP-12-5=¢"-c" 17

(hyHKIUS IMeeT OUH Hyb Ha [-3; 5].

Otger: {nsas)ﬁ f(x)=e® - +5; [rr%i?]f(x) =217,

Ha MPOMEXyTKe [—3; 5] QYHKIUS UMEET OJIMH HYJIb.

0)f(x)=e™—e ™ +2+1,x e [-1; 3].

f(x)=5e"+5¢>+2>0;

T.k. QyHKOHS MOHOTOHHO BO3pacTaeT, TO HAMOOIbIIEE 3HAUCHHE HA TAHHOM
OTpe3Ke OHa MPUHUMAET B Touke X = 3; A3) =e'” + 7 —e".

Haumenbliee 3auenue B Touke x = —1; fl—1) = e — e’ — 1, oiuH HyIIb.

Otser: min f(x)=e¢ > —¢’ —1; max f(x) =€ - +7;
(=53] [-1:3]
Ha IpoMekyTKe [-1; 3] GyHKIMS UMEET OUH HYIIb.
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Yposens C.
5.5.C01.
a) f(x) =x —e X"
S@)=1+e(3)=0;
eI = | g I o0, 2+In3

s

3
7@,
— X
2+In3
3
2+1In3
OrtBer: QyHKILHS BO3PACTACT IIPH X € 3 +00
2+In3
¢byHKIHMs yOBIBACT MPU X € | —o0; 3 .
6) fx) =x+e " f(x)=1-5¢>"=0;
o STHnS _ (0. 4+1In5 :
5
+
- x
4+In5
5

+In5
OTBeT: QyHKIHS BO3PACTACT NIPU X € T; +o0

¢byHKIMs yOBIBACT MPU X € (—oo; 4+ lnS} .

5

5.5.C02.
a) f(x) = > + (4x + 3)e™
() =—4e"M + 4 =0;

1

4e34x=4ez;374x=2;x=2;

A%
e

4

1
OrtBeT: (QyHKIMS BO3PACTACT P X € Z; 40 | ;

(byHKIMs yOBIBACT MPU X € (—oo; %} .
6) f(x) =2+ (3x — 2)¢’.
f(x)= 3¢ +3e3=0;2-3x=3;x :_g ;

)

)
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A
J_z x
3

5
OtBeT: QyHKIMS BO3PACTAET NP X € _5; +00 |;

(hyHKIUS yOBIBAaET MPH X € (—oo; _ﬂ )

5.5.C03.
3x+2
a) y(x) = ﬂ
+1
3x+2 (32
V(x) = (3™ +3)(x+1) (ze +3x+3) _ 0;
(x+1)

3x~e3~”2 + 3e3x+2 +3x+3— eSx+2 —3x—3=0;
e (3Bx+2)=0;x = ‘% :

B

y'(x) <0mpu x € (—oo; 1) U[_l;_ﬂ .

Ortset: (—o0; —1) U [_1;_2} )

e4x+3 ~3x—6

6 =
) ¥(x) >
yl(x) _ (4e4x+3 _3)(x+2)_(e4x+3 _3X—6) - 0'
(x+2)? >
4x_e4x+3 + 8e4x+3 p ¥ e4x+3 VP 0’

34y +7) = 0; x =_% !

- - +

\ -2 \ 7 X
4

y'(x)<0mpux € (—oo; -2) U [_2;_%} )

OtBeT: (—00; —2) U (_2;_%} )

5.5.C04.
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x/2

W) f0=5—

leg(x2 —12)—eE -2x

fx)=2

Y

(x*-12)°

2 x X x( 2
%62—2x62—6ez =0; ez(xz—Zx—6j—O;D=4+4~;~6= 16;

x1=ﬂ=—2;x2—12¢0; x¢2\/§; x#-23.

xn="2—¢
S

+ + - - +
=4 @ L 4 >
/ _23 / B \ 23 \ 6 / X
OtBeT: (yHKIUS BO3pacTaeT HpH X € (—oo; 243 )( 243 ;—2]U[6; +o);

¢yHKuus yObIBaeT npu x € [—2; 23 ) U( 243 6].

x/3
6) f(x)=

e
x2=27"

l6,5(x2—27)—e5~2x

=3 —0-
0= s 0;

x( 2
e3(’;—2x—9]—0;

D=4+4-9%=16;

x1=£=9;x2727¢0; x #1343

+ + - - +
© - © *————>
e A \ 9
OTBeT: QyHKIHS BO3PACTACT MPU X € (—00; =343 JU(33 -3]U9; +00);

¢yHKIus yObIBaeT Mpu x € [—3; 33 I( 33 9].
5.5.C05. a) f{x) = 3¢"*(cos(x — 1) + sin(x — )).
f(x)=3e""(cos(x—m) — sin(x — 1) + cos(x — ) + sin(x — 7)) = —6¢* “cosx = 0;
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T T
cosx =0; x :5 t+an,ne Z.x =—5 + 27tn — TOYKU MaKCUMyMa.

T
OrtBet: x = —E +27n — TOYKHU MaKCcuMymMa.

6) fix) = 5¢* (cos(x—gj +sin [x—gjj .

f(x) = 5¢"2(sinx — cosx + cosx + sinx) = 0; sinx = 0;
X=mn,n € Z; x =1+ 2nn — To4kH MakcuMmyma. OTBeT: X = 1 + 27n.
5.5.C06.

a) flx) = 5¢* (cos(x +3§D—0—562"‘ sin(x+37n) .
f(x)=5627x (—sin (x + Slj +cos (x + S—RJ - cos(x + 31) —sin (x + EJJ =0;
2 2 2 2

. 3n b
sinf x+— |=0; x=—+mn,ne”Z.
2 2
T
x= ) +27n — TOYKH MUHUMYMa.

b
OtBeT: x = —E+2nn .

6) fx) = 5¢ ™ *(cos(x — ) + 5S¢ *(sin(x — m)).
(%) = 5¢ ™ *}(=cos(x — 1) — sin(x — ) — sin(x — 7 + cos(x — 1)) = 0;
sin(x — ) = 0; x =7n, n € Z; x =270 — TOYKH MUHUMYMa.
OtgBerT: x = 27n.
5.5.C07.
a) flx) = 7e*?(cos2x + sin2x).
J(x) = 7e* *(3cos2x + 3sin2x + 2c0s2x — 2sin2x) = 0;
5c0s2x = —sin2x;
2x = arctg(-5) + mn,n € Z;

1 nn
X 5 arctg(—5) + v
_ arctg(=5) N nn

2

6) fx) = 3e¢™"?(cos3x + sin3x).
() = 3e¢*"2(5¢c083x + 5sin3x — 3sin3x + 3cos3x) = 0;
8cos3x = —2sin3x;

OrtBeTr

1
3x=-arctgd+n,n e Z; x = —garctg4+ % .

Otger: L arctg4 + iy
3 3

5.5.C08.
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26571 15
a =2 O3 x#x—
) f(x) 16 J3: x 3

Vo 8IS 16(8x—15)-16 Q.14 815 x=2
Si=e [ 8x—15) ]_8166 [(Sx—IS)ZJ

Uraxk, f(x)<0 npu x € (—o, 2]\{%5}

f(x)=0 mpu x e[2,+0).

569\‘—26 26
0) f(X)—m , 0113 52
f '(X) = 569)(726 (MJ — 4569){726 [Lﬁ)zj
(9x—26) (9x—-26)

Uraxk, f(x)>0 npu x € [3, +o0)

f(x)<0mpu xe (—oo, %J u[%6, 3}

T.e. f{x) yObiBaeT Ha (—oo, ?] 1 Ha (%, 3} , BO3pacTaeT Ha [3, +).
5.5.C09.

2) f()=—2 15

-5,0/13 x#-——
15+14x a 14

) =e 15+14x—14)  14x+1
(15+14x)’

= e
(15+14x)’

n_n

1 o
f(x)=0 mpu x:_ﬁ’ B 9TOH TOYKE NMPOM3BOAHAS MEHSET 3HAK C Ha "+,

3HA4YUT, 9TO TOYKa MUHUMYMaA,

e’ 7
6 =—-3,0113 —
) S0 =53, 013 x =

20
7-20x+20 ,  27-20x

S = 20w

27 %
f(x)=0 npu x= >0’ f(x) B oTOM Touke MeHseT 3HaK ¢ "+" Ha "', 3HAUMT, 3TO

TOYKA MAKCUMyMa.
5.5.C10.
4e* +5 4e(5e* +4)—(4e" +5)-5¢"
a) f(x)= JSx) =
) e

20e™ + 16" — 20e™ — 25¢" = -9¢* < 0.
OtBeT: GyHKUUs yObIBaCT IpU X € R.
11e* +6 11le*(6e* +11)—(11e" +6)-6e*
0 X) = Sx)=
) S 6e" +11 /& (6e* +11)°

66e* + 121" — 66¢* — 36¢* = 85¢* > 0.

=0;

=0;
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OTBeT: BO3pacTacT Npu x € R.
5.5.C11.

a) f(x) = (2x — )e™ 7+ ¢\,

fx) =277 —2x2e" 7 — 27T =0;
™ (-4 —4x)=0;x=—1;

™ N
- X
S
OtBert: ipu x € (—o0; —1] hyHKIUS BO3pacTaer;
npu x € [—1; +oo) pyHkus yonIBaet.

6) f(x)=(Bx—1) ™  +¢* f(x) =3¢+ 3x3-e7° = 3¢% =0
9x-e¥ =0;x=0;

OrtgeT: nput x € (—0; 0] pyHKIMs yObIBaeT;

npu x € [0; +oo] pyHKuMS BO3pacTaer.

5.5.C12.

a) flx) = (4x* — 5x)e 2. f(x) = e 7 H—20x* + 25x + 8x — 5) 2 0;
20x° - 33x +5<0;

e {33—\/@. 33+/689

40 40

} — MPOMEXKYTOK BO3PACTaHUA.

33-4/689 33+/689
OrtBer: 20 R .

40

6) flx) = (-5x —4)%e ™. f(x) = (-10(=5x — 4) — 4(=5x —4))e "> > 0;

(=5x — 4)(10x + 8 — 5) > 0; (5x + 4)(10x + 3) < 0;
- + —

\ A NS

5

Ortger: Bo3pacraet x € [—0,8; —0,3]; yObIBaet: x € (—oo;—ﬂ} U|:—i;+oo

5

Yposens D.
5.5.D01.

L axes 2 LIER
a) y(x) =23 V)= —4)-23 -In2 =0;
x=12; cpeaHee reOMETPUIECKOE OpaTh HEIb3sL.

le —8x+2 2 le —8x+2
0) y(x) =23 ; V() =(2x"—8)23 -In2=0
Xx=212  cpexHee reOMETPUIECKOe OpaTh HENb3sl.
5.5.D02.
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a) flx) =—3—me"'l .
/e =[—:(x+3)5 —W]e"'“ =0;

4
+5 J(x+3)" =0
Ux+3 ( )

4+5x+3)=0;x= —3% — 3KCTPEMYM.

IIpon3BoaHas He ompeAeneHa Mpy X =—3, 3HAYNT, X =3 — KPUTHIECKAs TOUKa.

,Z[J'II/IHa OTpE3Ka paBHA

3i—3
5

:ﬂ . OtBeT: 4 .
5 5

6

6 1
6) i) =-7-2(x-3)7e" . f(x) =& (—2(;; -3)7 —%(x -3)7|=

6 1
(x—3)7+g(x—3) 7=0; x—3+g=0;

1
X = 27 — DKCTPEMYM.

ITpousBoaHas HE ONpeeIeHa MPH X =3, 3HAUMT, 3Ta TOYKA KPUTHYECKAsL.

JlnnHa oTpe3Ka paBHa:

213
7

:9 . OtBer: 6 .
7 7

5.5.D03.

a)f(x) (X 6)12 x+5

Fx) =" ((x - 6)12+12(x 6)'=0;

x-6)"x-6+12)=0;
+ - +

/ -6 \ 6 / X
x =6.
OTBeT: X =26; x =6 — min; x =—6 — max.
0) flx) = (x— 4)8 o
fG)=e (- 4)° + 8(x 4)=0;
(=4 ((x—4)+8)=0;

+ - +
/ - \ 4 / *
x =14
OtBeT: X =4 — min; x = -4 — max.
5.5.D04.

a)f(x) (x 4)12 3a~+2
fx) =B -4+ 12(x -4 >0
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x-H"Bx-4+4)20;
+ - +

P 0 \ 4 P
npu x € (—o0; 0] U [4; +oo) — Bo3pactaerT, x € [0; 4] — yObiBaer.
OtBeT: Bo3pacTaet: X € (—o0; 0] U [4; +o0); yObIBaeT: x € [0; 4).
6) fix) = (x — 10)!%> 5 + 1.

f(x) =50 -10)""+ 10(x — 10)°) > 0;
(x-10°(x—10+2)>0;
+ - +

>

X

X

7 8 \ 10 P
npu x € (—oo; 8] U [10; +0) — Bo3pacraer, x € [8; 10] — yOsIBaer.
OtBeT: Bo3pacraet: X € (—0; 8] U [10; +o0); yobIBaet: x € [8; 10].
5.5.D05.
a) flx)y=(x—5)’(x—10)'%"
F(x)=5(x=5)*(x=10)""+10(x=5)’(x=10)’"+e"(x=5)*(x~10)'*=
=ex(x—5)*(x=10)°(5(x=10)+10(x=5)+(x=5)(x—10))=
=" (x=5)* (x—10)°(15x—100+x*—15x+50)=€*(x—5)*(x—10)°(x*-50)
f(x) mensier 3Haku B Toukax x=10, x = +/50 .
Onu ¥ OyIyT TOYKaMH IKCTPEMyMa;
6) f(x)=(x—10)""(x-8)8¢"
F(x)=10(x=10)°(x-8)3¢*+8(x—8)"(x~10)'®e™+e"(x—10)'°(x—8)*=
=(x—10)°(x-8)"e"(10(x—8)+8(x—10)+(x—10)(x—8))=
=(x—10)°(x-8)"¢"(18x—160+x*—18x+80)=(x—10)’(x—8) " (x*-80)
f'(x) mensiet 3Haku B Toukax x=8, x=10, x = i\/% .
Onu u OyIyT TOUKaMH IKCTPEMyMa.

5.5.D06.
a)yx)=(x-3)e " -2.y/(x)=e"B-x+1)=0;
+ -

T \
4-x=0;x=4
OtBert: Bo3pacraet: x < 4; yObIBaeT: x > 4 =
x =4 — Touka MakcuMyMa; f{4) =¢* - 2;
obnacts onpeneneHus = R.
0) y(x) = (x—5)e " - 4.
Vx) = e’:(5 -x+1)=0;

=Y

e 6 \ :
6—-x=0;x=6.
OTBeT: 005acTh ONpeAeIeHs = R; BO3pacTaeT: x < 6; yObIBaeT: x > 6;
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x =6 — TouKa MakcHuMyMa, f{6) = ¢ * — 4.
5.5.D07.
a)y(x)=(x+1)e" -2.
Y(x)=e(x+2)=0;

- +

N
x+2=0;x=-2.
OTBeT: 005acTh ONpeAeeHus = R; BO3pacTaeT: X > —2; yObIBaeT: x < —2 =
x =2 — MuHEMYM, f{-2) = - — 2.
0) y(x) = (x +3)e* + 4.
Y@@y =ex+4)= 0;

N
x+4=0;x=-4.
OTBeT: 005acTh ONpeAeeHs = R; BO3pacTaeT: x > 4; yOrBaeT: x < 4 =
x = —4 — Touka MEHAMYMa, fi—4) =—¢ ' + 4.
5.5.D08.
a) y(x) = (> +4x+5)e* - 3.
YY) =e Qx+4-x"—4x—5)>0;
X 2x—120;(x+1)*<0;
X =—1 — KOpeHb BTOPOH KpaTHOCTH => (x) Bcerna yObIBaeT.
Obnacte onpeneneHus = R.
DKCTPEMYMOB HeET; X = —1 — KpUTHYECKasi TOUKa.
OtBet: D(y) = (—0; ), X = —1 — KpUTHYECKasi TOUKA, SKCTPEMyMOB HET, YObI-
BAET Ha BCEHl YMCIOBOM OCH.
6) y(x) = (> -2 +2)e - 1. y(x) = (2x -2 - x>+ 2x - 2) > 0;
X —4dx +4<0;
X =2 — KpUTHYeCKas TOYKa KPaTHOCTH 2 =
y(x) yObIBaeT Ha 00JIaCTH ONPE/ICIICHHS, PABHOM R, SKCTPEMYMOB HET.
OtBeT: D(y) = (—o0; ©0), X = 2 — KpUTHYECKas TOUKA, SKCTPEMYMOB HET, yObIBaeT
Ha BCEH YHMCIIOBOM OCH.

5.5.D09.
2% , 2 (2x* = 2x x(x—1
a) y(x) =——-1.y'(x) = ( Z )20; (4 )20;
X X
+ - +

0 1
Otgert: nipu x € (0; 1] — yObIBaeT; npu x € (—0; 0) U [1; +00) — Bo3pacraer;

x =1 — Touka MuHEMyMa, (1) = 2¢* — 1;
obmactp onpenenenus R\ {0}.

2x
6)3(0) =5 3.7

X

2x 2
_4e (2)c4 —2x)20; x(x4—1)20;
X X
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+ - +

X
/Y
Otger: pu x € (0; 1] — y6bIBaet; x € (—oo; 0) U [1; +o0) — Bo3pacraer;
obmacTp onpenenenus = R\ {0};
x =1 — touxa Munumyma, y(1) = 4e* — 3.
5.5.D10.
a) flx) =e "2 — 3.
fx)=-3¢"?-3>0;
¢>*? + 1 <0 — pewennii Her = yGbiBaeT Ha R.

fx) =2 _3x= e 317 = f(\/ﬁ) ; OueBnaHo, x =~/17 .

Otser: pyHKuus yobIBaeT Ha R; x=~/17 .
6) flx) = ™" + 4x.
CymMa JIByX BO3pacTaronux QyHKIMHA =f(x) Bo3pacraet Ha R.

f) =+ dx = 1445 = f(\/g) ; OueBHAHO, X =~/5 .

\
/

OTBeT: QyHKIHS BO3pacTaeT Ha R, x = J5.

5.5.D11.

a) flx) =e ™ —4x’.

Cymma aByx yObIBaromux GyHKIui =f{x) yOsiBaer Ha R.
) =y 4 > 2 Z41nd = n2).

OueBuaHo, X < In2.

Ortset: QyHKuus yosBaeT Ha R; x <In2.

6) flx) = &> + 4x°.

CyMMa ByX Bo3pacTaromux GyHKIH =>f{x) — Bo3pacTaeT Ha R.
fx) =P + 4x3 < M0 + 4103 = f(In3).

OueBuaHoO, x < In3.

OrtBeT: GyHKuHMs Bo3pacraeT Ha R; x <In3.

5.5.D12.

2x —2x
e te
) ) =5 3.

Ob6nacTh onpeneneHus paBHa R.
V(%) =% (2e*—2e ) =e¥—e P >0;eM = 2x=2x = x=0.

OTBeT: Bo3pacTaeT: x > 0; yobiBaet: x < 0; x = 0 — skctpemym (min), 0) = -2.
MHoKecTBO 3HaUeHHUH y(X) = —2.
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-2

43 -4
Y+e X

e
0) y(x) = —3 4.
O6mnacts onpeneneHus paBHa R.

yl(x) :% (464)(—464)() — e4x_e4x >0

OtBert: Bo3pacraet: x > 0; yopiBaet: x < 0; D(y) = (—o0; +0);
x =0 — muHumMyMm, f(0) = —3% ; E(f) = [—3%&00] .

A

§ 6. JTorapudmuueckas GpyHkuus
YpoBens A.
5.6.A01.

a) y(x)= [lx3 ~ 5%° +25x]lnx—lx3 +§x2 =25x-2
3 9 2
y'(x) = (x* —10x+25)lnx+§x2 —5x+25—%x2 +5x-25 :(x—S)zlnx
' (x)=0 mpn x=1, x=5.
y'(x) mensieT 3HaK ¢ "-" Ha "+" B Touke x=1, 3TO TOYKa MUHHUMYMa;
0) y(x)= (gf —-6x° +9x]lnx—%x3 +3x* -9x+9

¥'(x) = (4x° —12x+9)11‘1x+§x2 —6x+9—§x2 +6x-9 =(2x—3)21nx

V'(x)=0 mpu x :g , 1.
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y'(x) MensieT 3HaK ¢ "-" Ha "+" B Touke x=1 3TO TOUYKa MHHUMYyMa.

5.6.A02.
16
a) y(x) = 13x — 16Inx - 7, [hg} ‘

V'(x)= 137E=0;X>0; 13x = 16;x=E;
X 3
+
/16
3
16 . 16
Ha 1;E y(x) yOsIBaer, T.e. max y(x) = y(1); min y(x) =y 3
y(1)=13-16In1 -7 =6;
y(Ej:16716lnE77:9716lnE.
13 13 13
16 16
OTBET: Viax = V(1) =6, Yymin=»| — |=9-16In— .
Ymax =1(1) = 6; 3, y(nj T
2
6) y(x) = 5x — 2Inx + 23, {g, 1} .
y(x)=S5 2o 0; x>0; x -2
X 5
7@,
—2
5
2
Ha [g, 1} y(x) Bo3pacraer, T.e. max y(x) = y(1);
min y(x):y[z)
5
2 2 2
y(gj = 2—21n§+13 :15—21ng ; (1) =5-2Inl1 +13 =18.
2 2
OTBET: Yyax = V(1) = 18;ymin=y(gj 2 15—21ng .
5.6.A03.
2
a)y(x)=%—12x+27lnx+15.y’(x)=xf 12+~
X
¥ 12x+27=0; D = 144 — 427 =36, x, = 22° =9;x2=?=3;

N
3N *

Otger: [3; 9] — nmpoMexyToK yObIBaHHS.
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0) y(x)=%27 19x + 18Inx — 8. y'(x) =x— 19 +§:0;
P19+ 18=0;x>0;x, = 1;x, = 18; x
N ﬂ
0 NG x

OrtBeT: npomexyTok Bo3pactanus: (0; 1] U [18; o).
5.6.A04.

a) y(x)= [—%f +14x? —98xj1nx+§x3 —7x*+98x—6 .

V' (x) = 2x*Inx 2L ogvdne + 142 L~ 08lnr — 98x L+ 2 2 14x + 98 = -
3 x X x 3
2x°Inx + 28xInx — 98Inx = Inx(—2x> + 28x — 98) = 0;

Inx=0
) ;x>0

—2x"+28x-98=0

x=1;

D=28"-4.2.98 = 7847784=0;x=_—%48= 7
IV o,
0 INC AN ¥
OrtBet: ¢yHKuus Bo3pacraet npH x € (0; 1]; pyHkuns yosBaer npu x € [1; o).

6) y(x) = (4x> — 24x* + 48x)Inx —g x>+ 12x% — 48x — 15.

V(%) = 12x°Inx + 4x* — 48xInx — 24x + 48Inx + 48 —g 3% +24x —48 =
= (12x* — 48x + 48)Inx = 0;
Inx=0
) ;x>0
12x°—48x+48=0
x=1;x=2

Y >
0_1 2 x
OTBeT: QyHKIHSA BO3paAcTacT npu x € [1; +o);
¢ynkuums yosiBaer npu x € (0; 1].
5.6.A0S.
a) y(x)=5x—2Inx

y'(x)=5 2 , ¥(x) BOo3pacraet npu '(x)=0
X

T.€. 5—320,521, xe(—oo,O)UF,+°0j
X 2 x 5
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T.e. y(x) Bo3pactaeT Ha x € (—o, 0) 1 Ha [%, +Ooj ;
0) y(x)=4x—3Inx

3
() =4-=,yx)

X

npu y'(x)<0 r.e. 4 3 <0,4< 3
X X

T.e. y(x) yObIBaeT Ha (0, %} .

5.6.A06.
a) y(x) = (18x* — 89x)Inx — 9x* + 89x + 14.

/(0) = 18¢ L +361nv — 89x L — 89Inx — 18x + 89 = (36x — 89) Inx = 0;
X X

Inx=0 )
36x—-89=0"

x:1;x:£'
N
1\:/§ X

36

89
OTBET: Xppin = 3 3 Xmax = L.

6) y(x) = (40x> — 31x)Inx — 20x> + 31x + 13.
V() = 40x° 1 + 80xInx —3 lxl —31Ilnx — 40x + 31 = Inx(80x — 31) = 0;
X X

Inx=0 )
80x—31=0"

x=1;
=31,
80°

et
<
=Y

80
31
OTBET: Xpin = 1 Xmax = 50"
Yposens B.

5.6.B01.
a) f(x) = x — Sln(x + 1), [0; 8].
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f@=1-5—"—=0;
x+1

x+1=5x=4,

-/ >
f(4) =4 - 5In5;

A0)=0;

f(8) =8 —5In9.

OTBeT: fin =f(4) =4 — 5In5;
Jmax = f(0) = 0.

6) f(x) = x —4In(x + 3), [-2; 6].

FE) =1 —0x+3=dix=1:
x+3

+

1

f1)=1-4In4;

f=2)=-2;

f(6) =6—4In9.

OtBeT: fin =A(1) = | — 4In4; fr =A-2) =-2.
5.6.B02.

a) f(x) = In(x + 2) + In(28 — x).

1 1
=———-——=0;D(f) = (-2; 28);
S &) T (H=( )
x+2=28—-x;2x=26;x=13;
+
I~ ¥

fmax =A13) =1In(15) + In(15) = 2In15.
Otset: 2In15.
6) f(x) = In(x +4) + In(20 — x).

IO ny ¥
x +4 =20 —x; D()=(-4;20).
2x=16;x=28;

EAN
8\ *
Jonax = f(8) =1n12 + In12 = 2In12.
Otser: 2In12.
5.6.B03.
a) y(0)=4x’Inx+3xInx—2x>-3x+4, OJI3 x>0
V'(0)=8xInx+4x+31nx+3—4x—3=8xInx+3Inx=Inx(8x+3)
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3
Touku sxcTpemyma x=1, x = e HO y(x) ompeneneHa npu x>0.

yH)=1;
6) y(x)=2x"Inx+5xInx—x’~5x+7, O3 x>0
' (x)=4xInx+2x+51nx+5-2x—5=Inx(4x+5)

V' (x)=0 npu x=1, x= —% , HO y(x) onpeneneHa mpu x>0

x=1 — 3kcTpeMyM

y(1)=1.
5.6.B04.

a) y(x) = In(x — 5) % —4.

OtBet: QpyHKIMA Bo3pacTaeT npu x € (5; 8]; pyHKms yObIBaeT npu x € [8; +oo).

6) y(x) = In(x — 3) % -2

OrtBeT: ¢yHKUIUS Bo3pacTaeT npu x € (3; 7];
(yHKIHS yOBIBaCT MU X € [7; +o0)
5.6.B0S.

a) flx)=In(x+2)+In(x+3)-1,5x—3, O[13 x>-2

f,(x):L_F;_é:2(x+2+x+3)—3(x+2)(x+3):
x+2 x+3 2 2(x+2)(x+3)

:4x+10—3x2—15x—18__ 3x* +11x+8 _ Bx+¥)(x+1)
2x+2)(x+3)  2x+2)(x+3)  2(x+2)(x+3)

YduTeIBas, 9To X>—2 UMeeM OJHY TOUKY IKCTpyMyMa x=1;
0) fix)=In(x-3)+In(x-2)-1,5x+10, O[3 x>2
1 1 3 2(x-3+x-2)-3(x-3)(x—2) _

T 2(x-3)x-2)
_2x-10-3x+15x-18 _ 3x’—17x+28  (Bx+4)(x-7)
2x-3)(x-2)  2(x-HNx-2) 2(x-3)(x-2)

YUHUTBIBAsI, 4TO X>2, MOTYYUM OJHY TOUKY 3KCTpyMyMa x=7.
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5.6.B06.

a) flx)=In(19x+2)+In(11-19x), OJI3 x e (—% %)
PP A =19[11—19x—19x—2j:
19x+2 11-19x (19x+2)(11-19x)

—_jo| __38-9
(19x +2)(11-19x)
TOYKa 3KCTPEMyMa X = %

n_n

T.K. POXOS uepe3 Hee )'(x) MeHseT 3Hak ¢ "+" Ha TO ATO TOYKA MaKCUMyMa;
y > yMa;

6) fx)=In(13x+9)+In(16-13x), OJI3 x € [—% %j
()= 13 3 13 -3 13x-16+13x+9 13 (26x-17)
13519 16-13x (13x +9)(16 - 13x) (13x+9)(16—13x)

7
TOYKa DKCTpEMyMa x = —
26
nn

T.K. f(x) Mensiet 3Hak ¢ "+" Ha "-", TO 3TO TOYKa MaKCHUMyMa.
5.6.B07.

a) fix)=5+(x-23)(In(x-23)

f(x)=In(x—23)+1=In(e(x—23))

f(x)=0 npu x—23:1:>x:23+l
e e

Urak, x=23+e — TOUKa SKCTpEMyMa;
0) fix)=13+(x+22)In(x+22)
f(x)=In(x+22)+1=In(e(x+22))

X—O,III)PI X+22—*1 :>x—71—22
e e

1
Wrak, x=——-22 — Touka IKCTpeMyMa.
e

5.6.B08.

a) y(x) =In(x +21) = In(x +14) - 9.
oy =L I _
Y x+21 x+14
x+14=x+21;

HET peuIeHu;
V'(x)<0.

OtBeT: (yHKINS MOHOTOHHO YOBbIBaeT pu x € (—14; +o).
0) y(x) = In(x + 7) — In(x + 23) + 12.

E)

HET pelIeHn;
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y'(x)>0

OtBeT: (PyHKIUSI MOHOTOHHO BO3PAcTaeT IpH X € (—7; +oo).
5.6.B09.

a) flx)=In(x—8) 2'+21x+3, OJ3: x>8

) = 2 o o[ )y X2
[ =—+21 21[){_8 1) ZI(x—sj

TOYKA IKCTpeMyMa x=9, 3T0 TOYKa MUHHMYMa.
6) f(x)=In(x—13)"~13x+5, OJI3: x>13

13 1 x—14
(x)=——-13=13 -1[=-13
/@) x—13 (x—lS j (x—13j

TOYKa 3KCTpEMyMa X:14, 9TO TOYKa MaKCUMyMa.
5.6.B10.

a) y(x) =In(11x — 10) — In(10x — 11) + 11.
I 0 (11

Y 11x—10 10x—11 0: DY) (10’ +°Oj
11(10x — 11) — 10(11x — 10) = 0;

HET peLIeHui;

Y'(x)>0;

OtBeT: (yHKINS yOBIBACT NIPU X € (%, +Ooj .

0) y(x) =In(9x — 13) - In(13x — 9) — 2.
9 13
9x-13 13x-9

9(13x—-9) - 13(9x — 13) = 0; D(y) =(§;+wj ;

HET peLIeHUi;
y'(x)>0.

13
OTBeT: QyHKIHSA BO3PACTACT IPU X € ;; +0 | .

5.6.B11.

a) flx) = x> — 16x + 14lnx — 3. f/(x) = 2x = 16 +E=O;
X

-8 +7=0;x=T;x=1;

A7)=49 - 112 + 14In7 — 3 =—66 + 14In7,

A)=1-16-3=-18;

A1) — makcumyM.

Hckomoe gucno: —17. Oteet: —17.

6)00) =2 — 13x+ 11 Inv— 8. /(x) = 2x — 13 + L = 0;
X

2x2713x+11=0;x1=1;x2=%;

fl)=1-13-8=-20;
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i E :E_@H]lnﬂ_g:—g+lllnE
2 4 2 2 4 2

A1) — makcumym =

HaMMEHBIIIee 11eJI0¢ YUCIIo, Oonbinee —20 — 310 —19.
Otser: —19.

5.6.B12.

a) flx) = 4x* — 12In(x + 0,5) + 2, [—i; l]

12
=8y —
S ) =8 x+0,5

82 +4x—12=0; 22> +x-3=0;

=0;

D=1+24=25;x1=—%;x2=1;

f(l):4—121n§+2:6—121n%;

f(—ljzl—lzlnlu=2l—121n1.
4) 4 4 4 4

1 9 1
OTBET: frax = f| —— |==—12In—;
fou=f (-5 ) =512

Foim=f1) = 6 1211%.

6) i) = 7 — 21 In(x + 0,5)— 2, [—%; 1]

21
x)=14x ———=0;
/@ x+0,5

s

14x2+7x—21:0;2x2+x—3:0;x:—%;x:1;

3 3
I)=7-21ln=-2=5-211n>;
A # £

f(—lj=l—211n1—2:—13—211n1;
4) 16 4 16 4

1 9 1 3
OTBET: fiax f( 4] 116 211114,fmm =5 211n2.
Yposens C.
5.6.C01. a) fix) =2(x = 3)In(x—3) [3+e % 3 +¢&’].
f(x)=2In(x-3)+2=0;
x—3= e’l;
x=3+ e’l;
fB+e=2(e")ne! =-2¢7;
fB3+e?)=—4e?;
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fB3+e)=6-¢%

O1BeT: finax = f(3 + %) = 6¢%; frin =f3 +e ) =—2e".
6) f(x) =3(x—3)In(x-3) [3-¢ % 3 —¢"].
fx)=3In(x-3)+3=0;

x=3+e;
fB3+ely=-3¢";
f3+eH)=—6e%

f3+ &%) = 15¢% OTBeT: frax =f(3 + &)= 1565;fmirl =f3+ ely=-3¢".
5.6.C02. a) f{x) = (8x + 5)In(8x + 5) +§ .

5
O3:x>—=
J3: x g

f(x)=28In(8x +5)+8>0;
In(8x +5) > —1;

gx>el-5
X2 le’l —é .
8 8
OTBerT: npu x > %e’l —g — BO3pacCTaeT; NpU X € (—%;ée" —ﬂ — yOBIBaeT.

6) fx) = (5x — 6)In(5x — 6) 72 .
£(x)=5In(5x — 6) + 5 > 0;

Ol3: x>§; S5x—62e'; leefl_,_é‘
5 5 5

1, 6 61 , 6
OtBer: npu nge +g — BO3pAacTaeT; Ipu x € g;ge +g — yOBIBaeT.

5.6.C03. a) fix) = 6In(3x + 1) + In(4 — x). OJI3: x e (—é; 4) ;

18 1 18x=72+3x+1 21x-71
Sx)= +——20; 20; >
3x+1 x—-4 Bx+1)(x—4) Bx+1)(x—-4)

AN

71
3 21

1 71 71
OtBeT: X €| ——; — | — BO3pacraet; x € | —; 4 | — yObIBaeT.
3721 21

6) f(x) = 5In(2x — 3) + 2In(6 — x).
Ol3: x € G 6] (%) _l+ 2 10x-60+4x—-6 > 0: 14x—66

2x-3 x-6 (2x-3)(x-6) ’(2x—3)(x—6);

|

+ —

BN

0w (g
<|ze
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3 33 33
OTBeT: IpH X € 5; ~| BO3pACTAET; MIPH X € 7; 6 | — yObIBaer.

2 >0;,013:1—-2x>0;

x—1

5.6.C04. a) f{x) = % x+1In(1 - 2x) + InS. f/(x) = i +

2x—1+8 2x+7
>0; >0;
(2x-1) 2x—1

]
PAIIN

7 7
OTBeT: IIpH X € | —0; i BO3pACTaET; X € —5; 5 — yObIBaer.

-
X

L
2

2 6x—-15+10 6x—5
— >0: >

5>

6) flx) =§x +1n(5 — 2x) — In8. f1(x) == +

5 2x-5  502x-5) 2x-5
O13:5—-2x>0;
]
/’E N\ E B
6 2

5 5
OTBeT: IpH x € | —0; i BO3PACTaeT; IPU X € g; 5 — yObIBaer.

5.6.C0S. a) fix) = 3x — 40In(3x + 20) + 8. OA3: 3x + 20> 0;
Py—3- 120 _Ox+60-120 ; 3v-20
3x+20 3x+20 3x+20

- .

_200 N 0 7 7

3 3
OtBert: HpI/IxZ? — BO3PACTaeT; X € [—%; %} — yObIBaer.
6) flx)=11x — 18In(11x + 9) +10. OJ13: 1'1x +9>0;
=11- 18-11 :11(11x+9)—18‘11 >0; 11x-9
11x+9 I1x+9 11x+9
| "
LN

11 11

s

>0;

OTBeT: X 22 — BO3pACTaeT; X € (—2; 2} — yOBbIBaer.
11 11 11

5.6.C06. a) f{x) = 17x — 8In(17x + 4) — 8. O[43: 17x + 14 > 0;

f)=17- 817 17(17x+4)-8-17 > 0: 17x—-4

= 20; 20,
17x+4 17x+4 17x+4
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I N
4N a7
17

17

OtBer: an/IxZi — BO3pACTaeT; Ipu X € (—i; —} — yOBIBaer.
17 17 17
0) flx) = 13x — 6In(13x + 3) — 2; O13: 13x + 3> 0;
6-13 13x-3
SO=B 1520 s
 — n
NN
13

13

OTtBeT: npu xe(—i'i} — yOBbIBaeT, npu xe[i~+ooj — BO3pacTaeT
$1p TRE y , Ip 3 p -
5.6.C07. a) fix) = 9x? — 75x + 50lnx + 8. OJ13: x > 0;

f(x)=18x-75 + 05 0; 18x% — 75x + 50 = 0; D = 5625 — 3600 = 45%;
X

NEERTY
1 63 2 35
J\ + — +
0 5 10 X
AN

OTBeT: IpH X € (O; %}u 1?0;

+OOJ — BO3pacTacrT;

[5 10}

x €|=; — | — yObIBaer.

6 3

6) fx) =x* — 25x + 33Inx — 5. OJ[3: x > 0;

ey =2x-25+3 >0,
X
2% —25x+ 33> 0; D =625 - 264 =19% x, =% i =1
3
OTBeT: IpH x € (0; E}U[ll; +oo) — BO3pacCTacT;
3
X € [5’ 11} — yOBIBaeT.

5.6.C08. ) f{x) = x* — 3x 7% In2x+1)°+1n3. O[3: 2x + 1> 0; x> —% ;

5 4x’—4x-8_ 0. =2+

; 03
x+1 2x+1 2x+1

f(x):2x—3—2
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-1 2 X

OTBeT: IIpH x > 2 — BO3PACTAET; X € [—%; 2} — yOBIBaeT.

6)f(x)=x2+3X7%1n(2x71)7+1n7.0ﬂ3:x>%;x>%;
2 - —
FO)=2x+3— 21 :4x +4x 2420; (x 3)(x+2):
2x -1 2x-1 2x -1
_ i 3 .

0;

-2 3 x

| =g

OTBeT: IpH X > 3 — BO3pacTaceT; IpU X € (%, 3} — yOBIBaeT.

1

5.6.C09.2) fix) = ~5x ~In———. OJI3: 3x— 1 > 0;
e
1
x>—;
3
3 8—15x
=5+—= =0;
S 3x-1  3x-1
— O + o8- _ e
1 8 ¥
3 15

1 8 8
OTBeT: BO3pacTaer Ipu x € g; I ; yOBIBaeT mpu x > T

6)f(x)=éxfln(3x+2). OJ13: 3x +2 > 0; x>—§ :

) e e B
/) 9 3x+2 9(3x+2)
+ & +
2 25 4
-5 3

25 2 25
OTBeT: BO3pacTaeTt Ipu x > 5 ; YOBIBaeT Impu x € —g; 3|

5.6.C10. a) f{x) = 5x 71n(4x+§j + Ind. OJI3: 4x+g S0 x> -% ;

f(x)ZS*%ZZOXJr;:O;
4x+—  4x+—
5 5
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+ - +
3 1 x

10 10

1 3
OTBeT: BO3pacTaeT Ipu x > o ; yOBIBaGT pU X €| ——; ——

10’
6) f(x):%x—ln(x+5)+ln7 _OJ13: x > -5

" 2 1 2x+3
f)=2-— =20
7 x+5 T(x+5)

+

+

-5 x

o|we

1
10

3 3
OTBeT: BO3pacTaert Ipu x > - ; yObIBaeT mpu x €| —5; =1k

2

5.6.C11. a) f(x) :%— 16x +207 In(x + 16) + 10.
207

xX)=x—-16+ =0;
/@ x+16
, x> —49
f ()C)— x+16 >
X =49, x =47 — KPUTHYECKUE TOYKH.
- + - +
-16 -7 7 .

OTBeT: X = 7 — TOYKa min; x = —7 — max.
2
6) flx) =%7 17x +288In(x + 17) + 10. f(x) =x — 17 +

2 2 2
x —-17"+288 x~ -1
"(x) = = =0
S x+17 x+17
x2:1;
X =11 — KpUTHYECKUE TOUKH.
+ | +

-17 -1 1 ¥
OtBeT: X = —1 — ToYka max; x = 1 — min.

10x—7/x =0 ; Jx(10/x=7)=0;
N

:E’
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6)./0x) =18V — Inx* + 7. /(1) ==~ = 0; Jx(94x 5) =0;

NFEER
9

25 . OtBerT: xzz—,
81 81

Yposens D.
5.6.D01. a) f{x)=2(x—12)"In(x—12)-28(x—12)In(x—12)+(x—12)?
S (x)=4(x—12)In(x—12)+2(x—12)-28In(x—12)-28+2(x—12)=4xIn(x—12)-76In(x—
12)+4(x—12)-28=4xIn(x—12)-76In(x—12)+4x—76=(4x—76)(In(x12)+1)=0

x=19, x, :12+l OtBer: 19;
e

6) f(x)=2(x—10)*In(x—10)-24(x—10)In(x—10)+(x—10)*
F()=4(x—10)n(x—10)+2(x—10)—24In(x—10)-24+2(x—10)=
=4xIn(x—10)—641n(x—10)+4x—64=(4x—64)(In(x-10)+1)=0
x1=16 x,=10+e. Ortser: 16.

5.6.D02. a) f(x)=(x-2)"In(x-2)*+7=5(x—2)"In(x-2)+7
F()=20(x=2)’ In(x—2)+5(x—2)’=(x~2)*(20In(x~2)+5)=0

(x—2)3(1n(x—2)+ij =0

P I
% OrtBert: 2; 2+ 7
6) f(x)=(x-9)"In(x-9)*'-5=21(x-9) ’In(x—9)
S(0)=210(x-9)°In(x~9)+21(x—9)°=21(x-9)°(10In(x—9)+1)=0

(x=9Y [ln(x—9)+$] =0

X1:2 X, =2+

X129 x, =9+ OtBet: 9, 9+

5.6.D03. a) f{x) = 7 + 20In*(3x + 2). OJI3: x> —§ ;

L) =40InGx+2) - ——. 3=0;
3x+2

ln(3x+2)=0;3x+2=1;x=—§; f[—%)=7=fmm.

Orger: rglin f(x)="7.

—Zi4o0
3

6) fix) = -3 + TIn’(7x + 8). OJ13: x > —g :
T.K. 7In*(7x + 8) > 0 = fin = —3. OtBeT: min_ f(x)=-3.

——jt
7

5.6.D04. a) f(x) = -8 — 9In’*(x + 9). OJ[3: x > —9;
T.K. —9In’(x + 9) < 0 = fi.x = —8. OtBer: (nrgl_ax)f(x) =-9.

6) fix) =9 — 8In’(x + 8).
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T.K. —8In*(x + 8) < 0, To max Gyzer mocTHraThCs TIpH In(x + 8) = 0 = fox = 9.

5.6.D05. a) f(x) =(%x3 +6x7 +35x]lnx—éx3 +3x% =35x—4.

fe)=+ 12x+35)lnx+%x2+6x+35—%x2+6x_35:0;

(x+ 7)(x + 5)Inx + 12x = 0;
ITO ypaBHEHUE HE PEIIAETCS IKOIBHBIMH METOIAMH.

3
W3 rpaduka BUAHO, 9TO X| = i IKCTPEMYM.
x € (0; x;] — yObIBaeT, x > x; — BO3pacTaerT.
0) flx) =(%x3 +9x7 +80x]lnx—$x3 +%x2 —80x+8.

AHanorugHo npeasiaymei 3agade x; ~ 0,85 (13 rpaduka) — IKCTpEMyM.
x € (0; x;] — yOpIBaeT, x > x; — BO3pacTaer.

5.6.D06. a) y(x) = 2xIn*(3x) — 3.

Ob6nacts onpenenenus: x > 0.

¥'(x) = 2In*3x + 12xIn3x 3i >0;
X

In*3x + 2In3x > 0;

In3x(In3x + 2) > 0;
In3x>0 )

Ln 3x<-2’

X2
;
-2

x<—e

W= W=

OTBeT: BO3pacTaer npu x € (0; %e’z]u[é; +oo] ; YOBIBaeT IpH X € Be'z; ﬂ .

x=le'2 — max; f le’z =%e'2-4—3=§e'2—3;
3 3 3 3

1 . 1
=— —min; f|—-[=-3.
3 f[a)

6) y(x) =4xIn’4x — 1.
Oo6nacts onpeneneHus: x > 0;

¥'(x) = 4ln’4x + 8x1n4x4i = 4In*4x + 8xIndx > 0;
X

1

mdx<-2 |Y=3¢

In4x>0 | 1
4
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OTBeT: BO3PACTAET: X € [0; le’z]u[l; +ooj ; yOBbIBaeT: X € [le’z; l} ;
4 4 450y

x:le'2 — max; f[lefzj:efz-4—l
4 4

1 . 1
x=— —min; f|—|=-1.
o)

5.6.D07. a) y(x) = x*In2x + 4. O6macTs ompexenenus: x > 0;
¥'(x) = 2xIn2x + x > 0;
x(2In2x + 1) > 0;
2In2x +1=0;
1 -+
x==e?.
2

1 -1 1 -1
OTBeT: BO3pacTaer: x de 2 ; yOBIBACT: X € [O; Ee 2}

| 1
x:le 2 —min; f le‘ 2 :le‘*l- L +4=—1671+4.
2 2 4 2 8

6) y(x) = 2x’In4x — 2. O61acTh OmpeneIeHus: x > 0;
V'(x) = 4xlndx + 2x > 0;

x(2Indx + 1) > 0;

2lndx +1=0;

1
OTBeT: BO3pacTaeT: x > —e 2 ;
4 s

1
yOBIBaeT: x € [0; %e 2};

1
1 -
x= Ze 2 — TOYKa MUHUMYMa;

1
f le 2 =le’l~(—lj—2=—ie’]—2.
4 8 2 16

5.6.D08. a) y(x) = 2JxIn4x—4 . O6nacte ompenenenus: x > 0;
Indx 2x _Indx+2

y(x)=\/; . NP

1 1
Ortser: npu x > Ze’z — BO3pACTaeT; MIPU X € [0; Ze’z} — y0bIBacr;

1
>0; Indx>-2; xzze’z.

x=1e? _rouxa MHHHMYMa; f(le’zj =¢! (—l) —4="2¢"-4.
4 4 2

437



0) y(x) = 24xIn2x+2 . OGmacts onpeneneHus: x > 0;
In2x 2
+—=20;

y(X):\/; \/;7

In2x >-2; x 2% e

1 - 1
OTBeT: BO3pacTaer: x > 5 € 2; yObIBaeT: x € (0; Ee’21| ;

2
2

X :% ¢ 2 — Touxa MHHUMYMa; f(% e'zj el (=2)+2= 22e 42,

5.6.D09. a) f{x) :% X —2x +L61 In(2x + 5)*.

3
f’(x)=3x72+ﬂ-4(2L5)42:3x— +L2 :
6 (2x+5) 3(2x+5)
(x+7J(x+2j
" i z
18x +33x+1420; 6 3 >0:
2x+5 2x+5

R RRRY

5 7 2
OTBeT: BO3pacTaer: x € | ——;—— |U| ——;+© |;
26 3

( 5 7 2
yOBIBaeT: X € | —00;—= |U| ——;—=| .
2 6 3

6) fix) =% x*—4x +§ In(3x + 5)%

=Y

g4 206xH5)2
SO I A oy Gars) °

8
5 x+fj(x—l)
3x +x—420;( 6 >0

3x+5 3x+5

R EENR

OTBeT: BO3pAcCTaerT: X € (—g;—g}u[l; +0) ;
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(25
yOBIBaeT: X € | —o0;—= |U| ——; 1.
3 3

5.6.D10.

a) f(x)=§x2+3x—j—(l)ln(2x—1)2. D(f):[—oo; %)ue;m)

51 2Qx-1)-2 _ 51 _5(5x+3)2x-1)-51 _

S =S T P 5@ 52x—1)

50x2+5x—66=(5x+6)(10x—11)_0 T b
10x-5 10x-5 ' 577 107

NEI RN

Ortser: f(x) Bo3pacraeT Ha [—é lj u[ 1 ~+oo) ;

=Y

5 2) 10
6 1 11
f(x) yObIBaeT Ha | —0;—— |U| —; — |.
0 voumaer v ¢ o 4

6) f(x) =% X2 = 3x — 7In(x — 4)°.

D(f) = (—o0; 4) U (4; +0).

oo X =30-7x (x+3)(x-10)
f= x—4 - x—4 '
x=-3;x=10.

o+ - o+
\ -3 / 4 \ 10 /
Otser: f(x) Bo3pacraer Ha [-3; 4) U [10; +o0);
f(x) yopIBaer Ha (—o0; —3] L (4; 10].

X
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5.6.D11.
a) fix) = 5In(3 + 4x%) — 0,5x°.

f@=-te-x=0;
a
7

40x—3x—4x3:0;4x3—37x:0; XZiT;XZO;

x =0 — Toyka MUHHIMYMa;

\37
x= iT — TOYKa MaKCUMyMa.
2 2 48x
6) fix) =8In(1 +3x7) —x". f(x) = > —2x=0;
1+3x

48x — 2x — 6x° = 0; x(46 — 6x°) = 0; x = 0; x:i\/?;

+ - + -

B 0 [z
3 3

OtBert: x = 0 — TOYKa MUHHMYMa;

/23
x== 3 TOYKH MaKCUMyMa.

5.6.D12. a) y(x) = 4xIndx® — 1.
Oo6mnacts onpenenenus: x = 0;
4x-8x

y'(x) = 4lndx? + R 4In4x* + 8 > 0; Indx* = -2;
X

>
X

(yHKIIES BO3pACTAET IPH X € (—oo;—%e" } u[% e’l;+ooj ;
1 1 .
yObIBaeT mpu x €| ——e™ ;0 |U] 0; —e™ |.
2 2
x= —%e’l — MaKCHMYM; y[—%e’lj =2e'(-2)—1=4e"-1.

x= %e'l — MHHEMYM; y(%e'lj =2¢'(2)-1=-4e"'—1.



6) y(x) =3xIn2x* + 2. OJ13: x # 0
V(%) = 3In2x> + 3x - 247x2 =3In2x* + 6 =0;
X

In2x*=0
2=1 &2
2
+ — — +
- . >
i 0 el
2 2
HKLHS BO3PACTACT IIPH X € | —o0; —Qe'l U Qe"' +o0 |;
by p P 5 S ¢ ;
\/3 o V2
(hyHKUIUS yOBIBAaCT MIPH X € | ——— 7e .

—1

x=-2_ — TOYKa MakCUMyMa; f(—ij—i-ln(z-i}rz— 6 +2
N2 ’ V2e) e 267 J2-e

-1
e 3 1
X = —= — TOYKa MaKCUMyMa,; 2. — +2———+2
yvas / [ﬁ] T2 [ ) e
I'nasa 6. 3axaun ¢ napameTpom
§ 1. MHorouJieHbl

_6-a
x+7y=2 x=2-Ty y= 20
6.1.D01. ) {3x+ y=a . 16-20y=a s dx=2-7y

Sx+1ly=a*+3a |10-24y=a*+3a

50— 36 + 6a=5da>+ 15a; 5a* + 9a — 14 =0; D= 81 +20 - 14 =361 = (19)%;

—-9+19 1 1
a,=———a, =1a,=-2,8; — X ==,
1,2 10 1 2 N = 4 4
11 27 1 27
=—;x;=——; OrmBer:pu @, =lx=y=—;upua=-2,8x=-—"—; y=—
V2 257 25 pU q y 2 p 27)’
_6-a
x+8y=3 x=3-8y Y= 15
0) {2x+y=a .36-15y=a ; qx=3-8y ;

S5x+16y=a’+6a |15-24y=a*+6a 15_8,6;a:a2+6a

75 — 48 + 8a = 5a* + 30a; 5a° + 224 — 27 =0; §=121 +27-5=256;

~11£16 27
a1)2= 5 ;alfl; [12:—?;

10—6-6%[1:6124—3(1

25
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1 1 19 3 152 77

N T MmN =3 =
AR R VI V¥
1 27 77 19
OtBeT:a=1, y=—=x; a=——, x=——, y=—.
3 25 25 25
2 2 2 2 2
+x?—2ax <36 +(x—a)* <36
6.1.D02. a) |7 Y T2axS36man [y (rmay<36,
(x+2)*<36 xe[-8; 4]

¥+ (x — a)* < 36 — OKPYKHOCTB ¢ IEHTPOM B (a; 0) U pagnycoM 6.
T.o. § = 36m, a Ham HeoOxomumo, uToObl S = 187. T.o. HaM HagO B3ATH
IOy OKPY>KHOCTH, a T.K. X € [-8; 4], Toa=4,a=-8.
OtBer: a=4; a=-8.
Y +x?—2ax<4-d* y2+(x—a)2£4_
(x+1)> <25 Cxe[-64]
¥+ (x — a)* < 4 — OKPYKHOCTB C LEHTPOM B (a; 0) ¥ pagnycoM 2, T.0. S=4, a
HaM HaJo, 4yToOsl S = 2T = HaJI0 B3ATHh MOIYyOKPYKHOCTH, a T.K. X € [—6; 4], TO
a=-6,a=4.
OtBet: a =—6,a=4.
6.1.D03. a) (x — 6a)* + (x — 2a)* = 128,

x* — 8ax +20a* — 64 = 0; §= 164 — 20> + 64 = 64 — 4a*;, x, ;= 4a + 216 -a* ;

X2 IOJKHBI OBITH CHMMETPHYHBI OTHOCHTENBHO X = 12 =
a=3,x=12-27 ,x,=12+2J7 .

OtBert: a = 3.

6) (x — 2a)* + (x — 4a)* = 242.

X2 —6ax + 10a* - 121 = 0; §= 942 —10a* + 121 =121 — &%

X12 =3a+y121-d” ;

xl’z JOJIKHBI 6LITI> CUMMETPUYHBI OTHOCUTEIIBHO X = 3>
=a=-1,x,=-3-+120, x,=-3 ++/120 . Oter: a =-1.
6.1.D04. a) bx>~3x+1=0. D=9~ 4b.

VYcnoBus ais cymecTBoBaHuS ABYX KopHei: D > 0,9 —4b> 0, b < % ;

2
o Teopeme Buera: (x; + X))’ = (%j 5 X1X =% ;

9 4
(61 —x2)" = (1 +x2)" — 4y =b7—g , T.0.

9=4b 12 _gp_7:
9_4b

b—8b+7=0;by=T;b,=1.

VYcnosuto b <% yAOBIETBOPSAET Toabko b = 1. OtBet: b = 1.
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6) bx’ +3x+5=0.D=9—20b;
o treopeme Buera:

9 5
(x) +X2)2:b7;x13€2:*;

b
(1 —x2)" = (1 +x2) — dxyxy :%—E;
b b
9_ZOb-bz =5b+6;
9-20b

b —5b—6=0; b, =6, by=—1; Otser: by =—1; b, = 6.
6.1.D05. a) x* — (14a — 9)x + 494% — 63a + 20 = 0.
14a-9+1

D =196a*—252a + 81 — 80 — 1964° + 252a = 1;x1,2:f,

13 13
OoNbIIHiH KOpPEeHb: Xy = 7Ta—4<9; a <7 ; OTBeT: a< Fh

6) x> — (14a —3)x + 494> —21a+2=0.

D =196a*—84a +9—1964* + 84a — 8= 1;

OONBIINI KOPEHB: X, = L;H =T7a—-1<-8;
Ta<-7,a<-1.0tBeT: a <-1.
6.1.D06.

a) x> — (20a — 3)x + 1004 — 30a = 0.

D =400a* + 9 — 120a — 400a° + 120a = 9;

x, 20a-3+3
x,  20a-3-3
20a = 120a — 36; 100a = 36; a = 0,36.
Otgert: a= 0,36.

6) x° — (8a — T)x + 164> — 28a = 0.

D =64a>—112a + 49 — 64> + 112a = 49;
ﬁ:8a—7+7 ~10:

X, 8a-7-17

>

8a = 80a - 140; 72a = 140; azﬁ,

OTBeT: a = 33 .
18

6.1.D07.
a) 93x — a* — (21x — 19)a + 2(x — 1) = 0.
x(27a* —21la+2)=2—19a + 94%

274> -2la+2=0;

D =441-216=225;

LoLasls 1 2
27 54 2T 97 2T 37
94>~ 19a+2=0;

D=361-72=289;
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1 .
OtBeT: a= 5 0ECKOHEYHO MHOT'O PEeILICHU;

2 o
a= 3 peleHuil HeT;

a ié , a ;t% — OJIHO pE€UICHUEC.
6) 2(4x — 1)a* — (14x — 11)a + 5(x — 1) = 0.
x(8a* —14a+5)=2a"-1la+5;
84’ —14a+5=0;
1

D _49-40-90,=2 a,=1,
4 PRI

2a2711a+5=0;D=121740=81;a1=5,a2=%;

1 o
OtBer: a = 5 — OCCKOHEYHO MHOTO PCUICHUU;
5 o
a =— — HCT PCUICHUH,

1 5
a# 5 a# i OJIHO pEILIEHUE.

6.1.D08.

a) |[4x + 9a + 5| =|10x + 8a — 3|.

1)4x+9a+5= 10x+8a—3;6x=a+8;x=%+§;
1 17a

2)4x+9a+5=-10x—-8a+3; 14x=-2—17a; x:—;—ﬁ .

KopHu paBHOYJAJIEHBI OT TOUKU X = 5, €CIIH UX CPEIHEe apU(PMETHIECKOE PABHO 5.

—22a+25=210;
185
a=-—>;

22

OTtBeT: a = _185 .
22

0) [10x + 7a—5|=|3x + 2a—1|.
)10x+7a—5=3x+2a-1;
Tx =4 —5a;

4—-5a
x= ;

7
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2)10x+7a-5=1-2a-3x;

13x=-9a + 6;
—9a+6
X = N
13
KopHu paBHOyIaneHbl OT TOYKH X = —7, €CIM UX cpedHee aou(MEeTH4ecKoe
paBHO —7.
1({-9a+6 4-5a
— + =-7,;
20 13 7
—63a+42+52-65a _ .
91 ’
—128a =-1368;
171
a=—-:
16
OtBeT: a= ﬂ .
16
6.1.D09.
. (2a* =Ta)x—-25y = 2a* —9a—50
6x-5y+3=0 ’
Sy=6x+3 )
x(2a® —7a)-30x—15=2a>-9a—-50"

x(2d* = 7a - 30) = 2a* — 9a — 35;
2a* —Ta—30 = 0;

D:49+240:289;a1:—§;az:6;
2a*—9a-35=0;

D=81+280=36l;a,=—2; =2 ;
PR

5 o
HWroro: npu a = -3 crcTeMa NMeeT OECKOHETHOE MHOXKECTBO PEIICHUH.

OTBeT: a= A .
2

0)
(5a* —=27a)x+16y = 5a> —32a+6
5x—8y-3=0 '
x(5a* = 27a +10) = 54* — 32a + 12;
54°-27a+10=0;
D=729-200=529;a,=0,6;a,=5;
54 —32a+12=0;
D =1024-240="784; a,=0,4; a, = 6;
HWroro: npu a = 0,4 cucrema umMeeT 6€CKOHEYHOE MHOKECTBO PEIICHHH.
Ortser: a=04.
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6.1.D10.2) x* +3x+7a—-21=0ux’+6x +5a—6=0.
D =93 —28a;
-3+/93-28a

X2 = >

2
X+ 6x+5a-6=0;

§=15 —5a; x,=-3+15-5a;
1) -3-/93-284 =—6—(\/15—5a)~2;

2155 +3=~/93-284 ;
3J15-5a = 6-2a ; 4a> +21a—99 = 0;
33

a1=3; azi—j.

2) -3-/93-284 =—6+(\/15—5a)~2;
215-50 -3 =—/93-28a ;

3J15-5a =2a-6;
33
a;=3; a, =

3) —3++/93-284 :—6+(\/15—5a)~2;

102 — 28a + 6+/93—28a = (15 — 5a) - 4;
6:/93—28a =42 +8a ;

HET peuleHul, T.K. a < 3;

4) -3++/93-28a =—6-(\15-5a)-2;
3+4/93-28a = ~(Vi5-5a)-2;

HET pelIeHuH.

OTBeT: g =—i43—;02:3-
6)x2+4x,3a+7=01/[x2+7)(75a+15=0.
Do 4v3a-7-34-3;

4

Xip=—2%J3a-3;

X+ 7x—5a+15=0;

D =49 60 +20a =20a—11;
—7+20a-11
xl,2:7

2 ;
1) 4-23a—3 =-7-20a—11.
34420a—11=23a—3:
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9+20a-11+6+20a-11=12a-12;

6+720a-11=-8a—10;

HET pelIeHul, T.K. a > 1 .
20

2) —4-23a—-3 = =7+~/20a—11.
9=12a—-12+20a—11+4/3a—3~/20a—11;
32-32a = 460a> —93a+33 =12a—-12 ;
4a* - 35a+31=0;

D=1225-496="729; a=
3) 4+243a-3=-7+~/20a—-11.

9+12a—-12+12/3a-3 =20a—-11;
123a-3 =8a-8 ;
27a-27=4a-8a+4;

4a*> —35a+31=0;

TO K€ camoe.

4) -4+2\J3a-3=-7-~+20a-11;
HET peuIeHui, T.K. KOpeHs > 0.

Otget: a; =1, a, :% .

3527 31
;a=1; azzj;

x+5y=-5

6.1.D11. a) 5 ) .
(x+8y)" —12ax—96ay +45a° +66a+121=0

x=-5y-5;

9y — 30y + 25 + 60ay + 60a — 96ay + 454> + 66a + 121 = 0;
9% — 6(5 + 6a) + 454> + 126a + 146 = 0;

3y —5 — 6a)* + 9a* + 66a + 121 = 0;

94% +66a +181 =0; 2=108971089=0; a:ﬁ:—ﬂ;
4 9 3
OTBET: a:—ﬂ,
3
6) x=2y=5
(x+2y)* —18ax—36ay +85a> +20a+25=0"

x=5+2y )
163% +40y +25-90a —36ay —36ay + 854> +20a+25=0"
16y* + 83(5 — 9a) + 85a* — 70a + 50 = 0;

2:4a2+20a+25; 2:0;
4 4

4a> +20a + 25 = 0; a:‘;.omen a:_%
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6.1.D12. a) x* + 6x + a® = x> — ax + 36.

x(6+a)=36— @, 1.e. a#—6;

x=6-a>d%

@ +a-6<0;

a € (-3;2). Orser: a € (-3; 2).

6) x> + 8x + 4a” = x> + 2ax + 64.

x(8 —2a) = 64 — 4a*, 1.k a # 4;

x=8+2a< az;

a*—2a-8>0;

a € (—oo; 2] U [4; +o);

HO a #4 = a € (—0; 2] U (4; to0). Otset: a € (—0; —2] U (4; +o0).
§ 2. PantmonasibHble pyHKIUH

7 :7—a.OI[3:x¢0,x;t—8;
X

X2 +8x

7x = Tax* + 56xa;
ax* + 8xa—x=0;
x:ﬂ>0;

a

ae(O; l)
8

OTBeT: a e (0; éj

6.2.D01. a)

8 _4a

X4+3x x|

Od3: x#0,x#-3;

2x:ax2+3ax,T.K.x;t0,a¢0;
2-3a

X =

a

ae[O; gj
3

OtBeT: ae (0; %) .

0)

>0;

6.2.D02. ) — 54
x+5a
10a =x.0/03: x #5a;
x+5a
x(2 - 5a) = 25d%
2 254*
a*t— = x= N
5 2-5a

10a(2—-5a) _ 25a* |
25a% +10a—-254> 2-5a°

448



(2-5a)*=(5a)%; a=0,2;
Otset: a =0,2.

6) 3x
x+2a

ba_ _ v om3:x#—2a;
x+2a
3x = 2ax + 4a*;
x(3 - 2a) = 4d*;

=2a

3
a#*—,;

442

3-2a
6a(3-2a) _ 4d’
4’ +6a-4a’>  3-2a

s

>

(ay = (-2 a=>=075;
Ortser: a =0,75.
6.2.D03.
a)§=lax

x 6

7 1

=—ax.O3: x#0,x #a;

x—a 6
6__7..

X x—a’
6x — 6a =Tx;
x=—6a;

6 1
—=—.q-(-6 ;

—6a 6a( %)

_l:—az;a= 1; OtBet: @ = 1.
a

6 12 2y
X 7
8

x+3a
7 8

x x+3a’
Tx +21a = 8x;
x=2la;

——%ax,OI[3:x¢0,x¢73a;
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274 =-1, a:—l;
3

OTBeT: a = L .
3

2
6.2.D04.) -~ 12 _
x"—(a—4)x—4a

X Hx-12=0;
x=-4,x=3;
¥ —(a—4x—4a=0;
D=a*-8x+ 16+ 16a;

a-4*(a+4)

X2 = 72 sxX1=a, x, =4
G+ Hx=3) <0 npua<-4,x € (a;4) v (4; 3);
(x+4)(x—a)
OtBer: a < 4.
x=5x-6

- —<0.
x*—(a-x—-a

¥—(@a-Dx—a=0;
D:(a+ 1)3sxl=a’x2=7l;
(x=6)(x+1)

(x—a)(x+1)

OrtBet: a <-—1.

6.2.D05. a) x* —(a+6)x+6a
x> —(a-3)x-3a

Ilo Teopeme Buera nomyuaem:
(x—a)(x—6)

(x—a)(x+3)

OtBeT: a € (-3; 6).
¥ —(a=)x—-a
x2—(a—5)x—35a

ITo Teopeme Buera nonydaem:

<0 mpua<-1,x € (a;-1) U (-1; 6);

<0.

<0,mpua e (-3;6)x € (-3; a) U (a; 6);

w<0 ,apua € (-5;21)x € (-5; a) U (a; -1);
(x—a)(x+5)
OtBert: a € (-5;—1).
6.2.D06. a) 6 >a.
x—a

6—ax+a* >0

x—a

— 2_
ax—a a<0;

x—a
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a=0, é>0,x>0;
X

a +6
az0,a>0,T.x.

OtBet: a=0,x>0;

2 2
a>0, xe[a; a +6];a<0, xe[—oo; a +6]u(a; +o0) .

a a
0) > >4q.

x—4a

— 2_
4ax—16a 5<0;

x—4a

a=0: —§<0,x>0;

X
2 2
az0:a>0, Tk 16a +5>4a,T0 x €| 4a; 16a”+3 ;
a 4a
2 2
a<0, T K. 16a +5<4a,T0 xe| —o; 16a”+5 U(4a; +0);
a 4a
OtBer: a=0,x>0;

2 2
a>0, xe| 4a; 16a”+3 ;a<0, xe|—o; 16a”+5 U(4a; +0).
4a 4a
6.2.D07.
a) 3 >—.
ax+a 5
15-ax—a
(ax+a)5
ax+a-15
S(ax+a)

;
IIpu a = 0 pemenuii Her.

Ipua <0, xe[—1+g; —1].

a

IIpu a >0, xe[—l;—l+l—5j .

a
. 15 15
OtBer: a =0 — pemenuii HeT; a <0 xe| —1+—; -1 |;a>0 xe| -;-1+— .
a a
0) ! >§.
ax—a 4
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M>O;Oﬂ3za¢0,x¢ 1;
(ax—a)
3a+4
X—
—3a__y,
x—1

a>0, xe(l; 3a+4j;a<0, xe(3a+4; lj;
3a 3

a
OtBert: a = 0 — pereHuii HeT;

a>0 xe|l; Sa+d ;a<0 xe 3a+4;1 .
3a 3a

6.2.D08.
253+ 7x+7

12x* = (9 -8)x +12

12x* — (9b — 8)x + 12 = 0;

D=81b"—144b + 64 — 576 < 0;

816> — 144b - 512 < 0;

gz 5184 + 41472 = 46656;

72-216 72+216 16 32
bE( 5 j;be(—§§ Ejy

a) g(x)=

81 81
16 32
T.x. uucnurens Beerga > 0, To npu b € (—3; ?j g(x)>0.
OtBert: be (—E; 2) .
99
12> +3x+5

0) g0 =23 ZQ0b—9)x+2

T.x. uucnutens > 0 Bceraa, To g(x) > 0 =2x* = (106 - 9)x + 2;
D=1005"—180b + 81 — 16 < 0;
1005 — 180b + 65 < 0;

gz 8100 — 6500 =1600;

be(l; 1,3].
2
OrtBer: be(l‘ Ej

2710
6.2.D09.
l+E:2a l:W[
x y X
a . Ilyctp ;
s 12 Yt
—+—=1-3a —=n
x y y
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m+n=2a )
Sm+6n=1-3a’

n=1-13a
m=15a-1’
T otsamr |t 1 1
N ; lsa_l;a;t—;a;t—;
2 2 15 13
—=1-13a y=
y 1-13a
OrtBer: aii, aii.
15 13
—+—=4a
6) ?
—+—=1-a
y
1
S —m
X
1 b
Z=n
y
m+n=4a )
dm+sn=1-a’
n=1-17a
m=2la-1’
‘o 1
1=17a ; a;ti; a;ti.
1 17 21
g 2la—1
1 1
OTBeT: a#—, a+—.
17 21
6.2.D10. a) F9=HDx=4a-16)
(x+a)(5x+2a)
HyJIH: X} = a + 4, x, =4a + 16;
X3 =—a, X - 2a
3 s A4 3 .

Yrobnl B pemenue BXoJAWJa MU30JIMpOBaHHAs TOYKA, HYJIU YUCIUTEISA TOJIKHBI
COBIIaJIaTh.
atd4=4a+16=a=—4;

2
X

[lomyuaem HepaBeHCTBO: —————— <0
(x—4)(5x-8)
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8
0} u|—; 4.
xet00(5i4)
OrtBet: a = 4.
(x—a—l)(x—Za—2)<0.

0) ———————=<
(x+2a)(3x+2a)

2a
HyJIU: X; =a+ 1,x2:2a+2,x3:—2a,x4:—?;
YT1oObl B pelieHrne BXOIWJIa M30JIMPOBAHHAS TOYKA, HYJIH YHCIMTENS JOJKHBI
COBITIAIATh.
atl=2at+t2<a=-1;

2
X

Ilosmyuaem HepaBeHCTBO: ————— < 0
(x-2)(3x-2)
x € {0} u(%; 2) . OtBer: a =—1.

1 1

u x+3y__Z
x=2y=-l+a )
x=3y=a" —-a

—3y=
6.2.D11. a) {x y=a

a—-6=-4
{ & Pemenns coBnagarot npu a = 2.

OtBeT: a = 2.
4x+y=2a » 1
-6 &___
6)1 1 | {ETE

x—4y: 6 Tx-2y=2a
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8a—6 12a+144 _
17 17
56a—-42 4a+48
- =2a
17 17
{—45;—150:—170 )

-10

52a-90=34a

4a =20
%w:%
OTBeT: a = 5.
x2+4x+9_
X2 +5x49
xz—ax2+4x—5ax+9—9a:0;
(1 —a)+x(4—5a)+9—9a=0;
Da=1;—x=0;x=0;
a=#l;
D=25a"—40a+ 16 — (9 —9a)(1 — a)4 =
254° —40a + 16 —36(1 —a)* > 0;
(5a—4)*>36(a—1)%

11a> - 32a +20<0;

ae{g; 2};
11

OtBeT: a e E; 2.
11

; Pemenus cosnanaror npu a = 5.

6.2.D12. a)

x2=2x-1

—=aq

x2=2x+2
¥(1-a)-2x(1-a)—1-2a=0;
IIpu a@ = 1 pemieHnit HeT;
§=1 —2a+d*+(-a)Ra+1)=0;

@ —a+2>0;
Pta-2< 0;
a € [-2; 1], Ho ipu a = 1 penieHuit HeT, 3HA4UT, a € [-2; 1).
OtBer: a € [-2; 1).
§ 3. UppaumoHanbHble GyHKIMH

6.3.D01. a) v/5ax+3a =5x+3.

3
xX=—;

25x% +x(=5a +30) + 9 —3a = 0;

D =900 + 254* — 300a — 900 + 300a = 0;
a=0.

OtseT: a = 0.
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0) V3ax+5a =3x+5.

5
xX=——;
3
9x? + x(30 — 3a) + 25 — 5a = 0;

D =900 — 180a + 9a* — 900 + 180a = 94> = 0;

a=0= npu a = 0 oIHO peleHHe.
OtBer: a =0.

6.3.D02.2) (x—a+4)Vx+3a-2<0.03:x>2-3a

x<a-4
x22-3a’
a—42>2-3a;
a>—;
2

a—4-2+3a=la|;
4da—-6=a,Tk.a>0;
a=2;0tBer: a=2.

0) (x—3a-2)Wx+3a-5<0.

x25-3a
x<3a+2’
3a+2>25-3a;

3
az—;

7
3a-2-5+3a=|a|;
6a—3=a,Tx a>0;

3.
a==;

5

OtBeT: a = E .
5

6.3.D03. a) v4a®> x> >[x—2a|.

4a* = x* = (x = 2a)%; (x = 2a)* + (x —2a)(x + 2a) < 0;

(x—2a)(x+2a+x-2a)<0;

2a(x —2a) £0;
a=0;
OrtBet: a=0.

6) V3a®—x* 2| x+a|.
3¢ - x> (x + a)

25+ 2ax — 242 < 0;
x2+axfa2S0;
D=d+4*=0=a=0;
Otset: a=0.
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6.3.D04.
a) (x+4ax—4a-32=0.

x=-4a
x=4a+32’
Hawm HeoO6xommMo, 9To0BI OTYYHIIOCh OJJHO PELICHUE, YTOOBI

da+32>-4a=a>-4.
OtBeT: a > 4.

0) (x+3a)vx—-2a-25=0.

x=-3a )
{x =2a+25°
YroOsl OB OAWH KOPEHB, HEOOXOAUMO, YTOOBI
2a + 25> -3a;
a>-5;
OtBeT: a > -5.
6.3.D05. a) (ax’— (@ + Dx + a)/x+4 = 0.
1)a=0; —xvx+4 =0 — noaxoaur;
2)a=#0;
Heo6xomimo, 4T00BI MEHBIINN KOPEHBb KBAIPATHOTO YPAaBHEHUS OBLT
<-4, T1.0.:
ax® — (@ + Dx+a=0;
D=da*"+2a+1-4a"= (- 1)%
@ +1+(@* 1)
2a ’
a = *1 — moaXoauT.

1
X, = X1=a; x,=—;
a

a<-4, l£—4; ae[—l; O];
a 4
OtBer: a=0;a==*1;a <-4, ae[—%; 0).

6) (ax’ — (a*+ 12)x + 12a) Jx +5 =0.

1)a=0; —12xV/x+5 — noaxomur;
2)a#0;
Heo6xo0m1mo, 4TOOBI MEHBIIIHI KOPEHB KBAIPATHOTO YpaBHEHHUS ObUT < —5.
ax* — (@ +12)x +12a=0;
D=d*+24d% + 144 — 484 = (d* - 12)%;
12
X1 =4a; X =—,
a
a= i2\/§ — MOAXOOHUT.

a<-5; E3—5;
a
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12+45a 12
;ae|l——;0];
a 15

OtBert: a £-5; a:izﬁ; ae|:—

6.3.D06.

a) \/x2+7x—x:%.

2 2 a (lz
X+ Tx=x"+—x+—;

16
2
x[7_ﬁjzi;
2 16
a#14;

2
a

X =
8(14—a)
a € [0; 14);

2
a

>

<-7;
8(14—a)
a*—56a+784
- - < ;
14—a
(a—28)?
14—a
a € (14; +o);

<0;

OtBet: a € [0; 14) U (14; +o0).

6) x* +8x :x+%.

2
a_a
F+8r=x"+x+—;

4
2
x(g_zjzi;
2 4
a#16;

2
a

X =
2(16-a)
a € [0; 16);

2
a

20

16-—a ~
a* —4a+64
T <
16—a
Otget: a € [0; 16) U (16; +0).

0;a>16;
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6.3.D07.a) (x+a—-1)vx-3a <0.

x=1-a
x=3a ;
x2>3a

1
Yro6sl OBLT OIMH KOPEHB, HEOOXOMMO, 4T00bI 1 —a < 3a; a > 7

OrtBeT: a > 1 .
4

0) (x—a—4)x—4a <0.

x=a+4
x=4a ;
x2>4a

4
Uto0bI OBUT OZIMH KOPEHB, HEOOXOUMO, YTO0B @ + 4 <4a = a > 3

OtBeT: a > 4 .
3
6.3.D08.2a) (x+a+1\Vx—4a+3<0.
YroOBI pemeHneM ObIT 0TPE30K, HeoOX0auMo, 4To0bl X + @+ 1 =0nmpux >—3 +

da=>x=-a-1 273+4a:>aS§.
2
Ilpu a = 3 OTPE30K IPEBPAIIACTCS B TOUKY.

OtBeT: a < 2 .
5
0) (x+a+2)x—a-1<0.
YroOs! pemeHreM OblT OTPE30K, HEOOXOAUMO, 9TOOBI X + @ + 2 =0 mpux > a + 1

>x=-a-22a+1 :as—%.
3 3
Ipu a = -3 OTpe30K IpeBpamaercs B Touky.  OTBeT: a < =S

6.3.D09. a) (x—14a-5Wx>—4a*> >0
Perenne 3Toro HepaBeHCTBA MOYKHO 3aMKCATh B BUIC
x214a+5 — nyq
{xe(—2|a|,z|a|)
Pemennem Oyner oObeanHEHHE JIyda ¥ TOUKH, HE TIPHHAUICKALIEH JIydy, eclu
14a+5=-2|a|

5
T.€. a=——;
12
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0) (x—6a—DNx*—a> 20
AHaJOTHYHO, PeIIeHUE 3TOT0 HEPAaBEHCTBA BBITTIANT TaK:
{x 2 6a+1
xe(—oo,—|al]Vllal, +x)
OHo Oynet o0beMHEHUEM JTy4ya U TOYKH, HE JISKAIEeH Ha 9TOM JIyde: eCIIi

6a+1=a|

Urak, a = 1 .
5

6.3.D10. a) V7x* +2ax—5a* =x+a.
7x% + 2ax — 5a% = x* + 2ax + a’;
X 2= —a;
6x* — 6a* = 0;
X =*a;
x=xa
{ ;a>—a<a>0.
xXz-a

Ecnu a = 0, To pelienus coBnajgaroT, 3Ha4ut, a > 0.
Ortget: a > 0.

6) V5x*+6ax—27a* =x+3a.

x> -3a;
4x* = 36a%;
x =13a;
=43
* a;3a273ac>320.
x>-3a
Ecnu a = 0, To pemieHus coBIafaroT, 3HAYUT, a > 0.
Otset: a > 0.
6.3.D11.2) Vx* —4ax—Ta =3—x.
x<3;
x274ax~7a=x2+976x;
x(6 —4a)=9 +7a;

3 ¢
Ilpn a = 5 HET pelIeHUH.

3 Ta+9 7a+9 .
Ecmn a#=,10 x= .pu x =——— <3 — HeT peuIeHui.
2 6—-4a 6—4a
ae 2, 3 OtBeT: ae| —; 3
19 2 19 2
6) Vx*—5ax-Ta=2-x.

x<2;
x(4—-5a)="Ta+ 4,

4 .
a= — HET peIlCHHIT;
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4
a+—;
5
:7a+4>2;
4—5a
l7a—4<0;
Sa—-4
[4 4) .
a €| —; — | — HeT peLIeHui.
175
OrBer: ae(i; 4 .
175
6.3.D12.
a) V25-x* =x-a.
X2a;
23} - 2ax+a*-25=0;

§=a272a2+50=0

a= in/E
T.x. pyHKIHS y =~/25— x> 1 OpaMas y = x + 5 UMEIOT 2 TOUKH IEPECEUEHHs, TO

U3 PUCYHKA BUJHO, YTO OJHO pelieHue OyneT pu a = =52 ,a e (-5;5].
\
x+5

= 5

OtBeT: a=-52 ,a € (=5 5]

6) V9-x* =x—2a.

x> 2a.

2x* —dax + 44> - 9=0;
§=4a278a2+ 18= 18— 4’ = 0;
azi%ﬁ;

3
a=>+2 ormamaer MIPY TTOICTAHOBKE.
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T.x. pyukuus y=~+9-x> m y = x + 3 UMEIOT 2 TOUKH MEPECEUYEHHUs, TO U3
33
PUCYHKA BUJIHO, YTO OJIHO PELIeHHUE OylIeT NPH a € [_E; 5} .

A
3

~3 3

OtBeT: a =—3\/§; a e(—i; g} .
2 22
§ 4. Tpuronomerpuyeckue PyHKIUH.
6.4.D01. a) cos*2x — 2(a + 2)cos*2x — 2a + 5) = 0.
D vda+a+2a+5=a>+6a+9=(a+3):
cos2x=a+2+(a+3);
cos2x=2a+5;
0<2a+5<1;
—5<2a<-4;
-25<a<-2;
c08*2x = —1 — pelIeHni Her;
OtBeT: a € [-2,5;-2].
6) cos*3x — 2(a + 1)cos?3x — (2a + 3) = 0;
§=a2+2a+1+2a+3=(a+2)2;
cosBx=a+1+a+?2;
0<2a+3<1;
—3<2a<-2;
c08’3x = —1 — peleHni Her;

OtBeT: a e {—3; —1} .
2

6.4.D02. a) (15sinx — a — 5)(15sinx + 2a — 5) = 0.
. a+5

sinx =——

15

BPLLEPIY
15

—-15<a+5<15;

-20<a<10;
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15
-15<5-2a<15;
—10<2a <20;
-5<a<10;
OtBert: a € [-5; 10] — 2 pewenus Ha [0; 27].

6) (11sinx — 3a — 5)(11sinx + 4a + 3) = 0.
3a+5
1’
—11<3a+5<11;
-16<3a<6;

—ESaS2;
3

sinx =

—3-4a
1’
-11<3+4a<11;

—-14<44<8;

sinx =

—zSaSZ;
2

OTBeT: ae {—%; 2} — 2 pemenus Ha [0; 27t].
6.4.D03.
2
a) tgx+7 —u
3tgx +1

tg’x —3atgx —a + 7 =0;
D=9a*+4a-28>0;

§=4+252=256;

ae(—»; —Z]U[%; +ooj ;

Ortger: a € (- —2]U[%; +Oo].

2
6) tg"x+45 —a
Ttgx+2
tg*x — Tatgx + 45 - 2a =0;
D =494+ 8a—180 > 0;

b_ 16 + 8820;
4
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90

—o0: =D Y. .

ae(-oo; )u(49, +ooj,

Orser: a e (- _2)U(%; +Ooj_
49

6.4.D04. a) 3cos’x — (3a + 10)cosx + 10a = 0.
D =94*+ 60a + 100 — 120a = (3a — 10)*;

3a+10+3a-10

x:f: 5

20 o
cosx = 3 pELLeHUi HET;

a>luwma<-1;

OtBeT: a € (—o0; —1) U (1; ).

6) 2cos*x — (2a + 9)cosx + 9a = 0.

D =4d>+36a+ 81 —72a= (2a - 9)};
cosx = a;

9
cosy =——;
2

npu a <-—1 wm a > 1 — peleHuii Her.
OtBeT: a € (—o0; —1) U (1; +0).

6.4.D05. a) —2sin’x = (¢* + 5a + 2)sinx.
sinx(a® + 5a + 2 + 2sinx) = 0;

sinx=0< x=7nk, k € Z.

Ha otpeske [0; 2nt] nexar x =0, x =1, X = 27.

2
siny= 4 t3a+2)
2
3HaueHust, KOTopele (QYHKIMA y = sinx npuHEMaeT Ha otpeske [0; 2m]
€IMHCTBEHHBIH pa3, paBHbl —1 U 1.
2 =0

ECJIH—M=—1,T0a2+Sa:0:> ¢ .

2 a=-5

a*+5a+2 ) a=-1

Ecmu ——————=1,0a"+t5a+4=0=> .

2 a=-4

Otser: 0; —1; —4; 5.
6) —20sin’x = (a* + 13a + 20)sinx.
sinx(a® + 13a + 20 + 20sinx) = 0;
sinx = 0 — Ha oTpeske [0; 27] umeeT 3 KOpHSL.
2
. a” +13a+20

Torma ypaBHeHue sinx = T JOIDKHO MMeTh | KOpeHb Ha OTpe3ke
[0; 27t]. 3naueHus, koTOpble QyHKIUSA y = sinX mpuHUMaeT Ha otpeske [0; 2m]
€IMHCTBEHHBIH pa3, paBHO 1 u —1.

@’ +13a+20 {azo
e 1,10

Ecmm .
20 a=-13
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Ecim
20

Otger: 0; —5; —8; —13.
6.4.D06. a) 4sin’(3x + 8) > 494 + 84a + 40.
0 <494° + 84a + 40 < 4;

a® +13a+20 {a=—5
-——=1,710 .

490* +84a+36<0; 2 = 1764 — 1764 = 0; a:—ﬂz—ﬁ;
4 49 7
Ortser: a=—£=—é.
49 7

6) 8sin’*(13x —2) > 254* + 10a + 9.
25a*+10a + 9 < 8; 254 + 10a + 1 < 0; (5a + 1)> < 0;

1 1
a=—g;OTBeT2 a=-——.

5
6.4.D07. a) /7cos(6x+7)+32 = -20+10a—a> = —(a—5)* +5.
T.K. \[Tcos(6x+7)+3225,a—(a— 5 +5<5=a=>5.

OtBeT: a = 5.

6) 10cos(5x+1)+19 =—13+8a—a’ = —(a—4)* +3.
T.K. 4/10cos(5Sx+1)+19>3,a3 —(@-4’<3=a=4

OrtBert: a = 4.

6.4.D08. a) (x—%“j(x—lon)\/az +23a+131+0058?x =0.

Sn
TloncraBum x = r B KOPEHB (TIOIKOPCHHOE BBIPAKCHUE JTOJDKHO OBITH

menbie 0):
a*+23+130<0;

a € (-13;-10).

Teneps noacrasum 107
a’+23a+13220;
(a+11)a+12)=0;

a=-11
.OtBet: a € (-13; -12] U [-11; —10).
a<-12

6) (x—%tj(x—4n)\/a2—a—81+9cos% =0.

2n
Heob6xoaumo, 4yToOs! pu x = m MOJKOPEHHOE BhIpakeHUe ObuT0 MeHblie 0 =

az—a—90<0;
a € (-9; 10).
Ipux=4n

a-a-81+9=a>—a-72>0;
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(a-9)(a+8)>0;

a<-8
{ . OtBet: a € (-9; 8] U [9; 10).
az9

6.4.D09. a) (4x—>5m) /az cos%x+12a+zo <0.

Sn
T.o. He0OX0aMMO, YTOOBI IPU X = e [IOJKOPEHHOE BhIpaXKeHue OblI0 MeHbIue

=d+12a+20<0;
a € (-10; -2).
OtBert: a € (—10; -2).

6) (13x—3m) ’azcos?—a—42 <0.

3n
T.o. He0OX0aMMO, YTOOBI IPU X = 5 [IOJKOPEHHOE BhIpaXKeHue Ob1I0 MeHbIe

Sd—a-42<0=ae (-6;7).

OteT: a € (-6; 7).

6.4.D10. a) cos24x + 2(8 + Sa)sinl2x — 110a + 65 = 0.
sin’12x — (8 + 5a)sinl2x + 55a — 33 = 0;

D =64+ 80a +25a* —220a + 132 = 254* — 140a + 196 = (5a — 14);
sinl2x = 11 — HeT pelueHuii;

sinl2x=5a-3 € [-1; 1];

2<5a<4;

a € [0,4; 0,8].

Otger: a € [0,4; 0,8].

0) cos26x + 2(4 + 11a)sin13x — 154a + 41 =0.
2sin*13x — 2(4 + 11a)sinl3x + 154a — 42 =0;

gz 121a* + 88a + 16 — 308a + 84 = 1214* — 220a + 100 = (11a — 10)*;

sinl3x=11a-3 € [-1; 1];
sinl3x = 7 — HeT peleHuii;
2<1la<4;

2 4
—<a<—

11 11’

OtBeT: a e 3; 4 .
11 11
6.4.D11. ) DSnx+17_
7sinx+9

sinx(19 — 7a) =9a - 17; a:? — PEIUECHUH HET;, azg;




9a—17< 16a-36

<1 >
19-7a : 7a-19 : a>g :
9a—-17 2a+2
> — <
19-7a Ta—19 [ 19)
ae|-1, —
OrtBerT: ae{—l; 2j|
4
18sinx+17
17sinx+18
sinx(18 — 17a) = 18a — 17;
18 . 18
a=— — peILICHHUil HeT; a # — ;
17 17
sinx= 5=l g,
18—17a
_ 18
8a—17_ [ atl o ae[_l; 7}
18—17a . J17a-18 17
18a—-17 <1 35a-35 < ae(—oo; l]u B; o
18—17a 18—17a 17
OtBer: a € [-1; 1].
6.4.D12.

) 24cos* x+11cos? y =10a—17
a .
33cos’ x+8cos’ y = 28a—59

b}

4
57cos’ y=—-114a+285 |cos’x = 7473
171cos*x =228a—513

cos? y=-2a+5

0< i a-3<1 9 5
CucteMa uMeeT XOTs ObI OTHO PEHICHHE, €CIIH: 3 R 2 <a< 4
0<—2a+5<1
Otger: ggasé.
4 2

6) 21coszx+llcoszy =9a-8
33cos?x+7cos y = 45a— 64
216c0s” x = 432a - 648

0<-216a+360<72
0<432a-648<216"°

{720052 y=-216a+360
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OtBeT: a e é; 3 .
23

§ 5. IlokazaTtenbHas GyHKIMA
6.5.D01. a) 5% + (54° + a+ 4)5" — (a +2) = 0.
Ilo Teopeme Buera x| - x, =—a — 2.
Uto0bI OBLTO OJJHO pELICHUE, HEOOXOAUMO, YTOOBI OTMH KOPEHb ObLT MeHbIe 0
=X Xy =—a—2<0;a>-2, npu ganHoM a D > 0 = kopHu 3. OTBeT: 2 > 2.
6) 817+ (4a* + 3a + 4)9° —2a + 3 =0.
Ilo Teopeme Buera x| - x, = —2a + 3, 4yT0OBI OBIIO OHO pemIeHHE, HEOOXOAUMO,

3
49TOOBI OJIMH KOpeHb ObLT MeHblIe 0 = x1x; = —2a + 3 <0, a > 5 MIpU JaHHOM @
D >0 = xopuu 3.
3
OtBert: a > 5

6.5.D02. 2) 49* — (8a — 1)7* + 16a* — 4a —2 = 0.
D=64a>—16a+1-64a*+ 16a+8=9;
T'=4a-2; 7 =4a+1,

1

4a-2<0 |95

4a+1>0" 1’
a>—=

4

OTBeT: a e[—l; l} .
4’2

6) 36" — (8a + 5)6" + 164° + 20a — 14 =0.
D = 64a*> + 80a + 25 — 64a*— 80a + 56 = 81;
6 =4a+7;6 =da—2;

7
{4a+7>0_ @y

4a-2<0 a<l

2

OTBeT: a e —Z; l .
4’2

6x—a—3 < 36x—a+4

6.5.D03. a) .
4,r72a72 > 16,\t73a+3

x—a+1120‘
x—4a+8<0’
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x e€la—11;4a-8];

da—-8—a+11=3;

a=0.

Ortset: a = 0.
{2x+4a+2 S4X+u+4

3xfa73 29x+3a4 :
x+6-2a>0
x+7a+1<0’
x € [2a—-6;-Ta-1];
~Ta—-1-2a+6=1;
9a=4; a=

NN I NEN-N NN

OTBeT: a =

6.5.D04

a) 9 —(Ta— )3+ 124> —a— 6 <0.

D =494 — 14a + 1 — 484> + 4a + 24 = a* — 10a + 25 = (a — 5)°, 4T06HI
HEPaBEHCTBO MPEBPATHIIOCH B PABEHCTBO, HEOOXOMMO, 4T00bl D =0 = a = 5.
OtBer: a=35.

6) 4 — (5a— 12"+ 6a° —a—2<0.

D=25a*-10a+1-24d> +4a + 8 =a*—6a +9 = (a — 3)*, 4TOOBI HEPABEHCTBO
MPEBPATUIIOCH B PAaBEHCTBO, HEOOXOIMMO, 4TO0BI D =0 = a = 3.

OtBet: a = 3.

6.5.D05. a) 64° — 8*(8% 2 + 8%3) + 8% =,

HyCTL y= 8% y2 _ y(853—2 + 84a—3) + 893—5 =0.

y=8?% [x=5q-2
Ilo Teopeme Buera: ; ;

y=84"’3’ x=4a-3"
ﬁ:E:3;7a=7;a=1;
X, 4a-3
% 308 LM AN Ay
X, Sa- 11

OtBet: a=3; a :1—31 .
6) 497c _ 7X(73a+2 + 72a+4) + 75a+6 — 0
ITo Teopeme Buera 7% =772 ; 72 = 724+,

ﬁ—3a+2=4;5a:—14;a:—%;

X, " 2a+4
%2004 4 0g= 4 a=—04,
X 3a+2

OrtBer: a =-2,8; a =—-0,4.
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12-16" +11 _

6.5.D06. a)
2-13-16*

16"(12 + 13a) = 2a — 11,

12 . 12
a =—-— — PCLICHUHU HET, a # ——

13 13
16° = 2a-11 <0

12+13a

12 11
el-——; —|.
13" 2
OTBeT: a e —E; E .
137 2
x+1
6) 3157 +8 —
3-10-15"
15%(45 + 10a) = 3a - 8;
a =—-4,5 — pelieHuii Her,

a#-4)5;
v« 3a-8 .
45q+10

S
ael-= ~|;
273

6.5.D07.

a) (¥ +2x—3N6" 2 _ldata’ +44 =0

YrtoObl x = 1 1 x = —3 He SBISUTMCH PELICHUSIMH, HEOOXOIUMO, YTOOBI IIPH HUX
MOJKOPEHHOE BBIpaxkeHue 0bu10 MeHble 0.

a’—14a +45<0;

a e (5;9).

Otsert: a € (5;9).

6) (* — 2535”4’ +4d=3320.
Yt1o6bl x = 3 1 x = —1 He ABIAINCH PEIICHUSIMU, HEOOXOIUMO, YTOOBI IPU HUX
TIOJIKOPEHHOE BRIpAXKEHUE OBUTO MeHbIe 0.
a’+4a-32<0;
a e (-8;4).
OrtgeT: a € (-8; 4).
6.5.D08.
3400 = 349a2+] 4 ol-14a = 4942 +1 .
y=1-14a

a)

3¥ oy = 349a2+1 _pl-l4a ’

z=x+y=494% — 14a + 2 — 510 MapaGoa, BETBU HAIPABICHBI BBEPX
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1
:>amin:ah:;;

Z(@pin)=1-2+2=1.

OtBeT : a=l .
7

6) {5" +9Y = 50°+25 | g-14-10a {x =a’+25

57 _9¥ =5a2+25_9—14—10a ’ y:—14—10a ’

z=x+y=a"-10a+ 11 — 570 napaboa, BETBH HATPABICHBI BBEPX
= apin=ap=5. OtBeT: a = 5.
6.5. D09. a) (4" — 64)(2° — 128)(8" — 8*) (7" — 7*"*) < 0.

x =3
x =7 .{x3:x1:2a:3 3
Hynu: ya= —.
X, =2a Xy =x,=2a+4=7 2
Xy =2a+4

OrtBer: a:% ,Xx1=3,x,="7.

6) (75— 49)(5° - 1N(2° - 2’4" — 4> ?) <.

x =2
x, =0 X.=x,=5a=2 2 2
Hynu: 2 SR A ca==.0tmBeT:a==,x;=2,x,=0.
x; =5a Xy =x,=5a-2=0 5 5
x, =5a-2

6.5.D10. a) 4% 72 = cos1dmy — 81a* — 72a — 13.
JleBast uacTh ypaBHEHHs > 4 (T. K. 49x”— 70x + 26 > 1).
Ipasas gacTh ypaBHeHus < 4 (1. k. —(81a* + 72a + 13) < 3.
[Tomyuaem cucremy:

2 _
4(7)(75)2#-1 —4 (7x-35)7=0
, < jeosl4dmr=1 =
3+cosldmx—(9a+4) =4 Oa+4) =0
4 5 4 5
= pPaBEHCTBO JOCTUraeTcsi npua =— — ,x=— . OTBeT: g =— — ,x == .
9 7 9 7
6) 1425710542 — ¢ 1 0mx — 364 — 60 — 12.
JleBast wacth ypaBHenns > 14 (1. k. 25x°— 10x + 2> 1),
npaBas gacTh ypaHenns < 14 (1. k. (364 + 60a + 12) < 13
5 1 5 1
= PaBEHCTBO JOCTUraeTCs PH d =— s x= 3 OrBet: @ =— 6’ x= 5

2 2 2 +x 2
6.5. D11. ) (34 ~10a+3) +(3 —243a) 0.

471



CymMa kBazipaToB paBHa 0 <> kaxblil U3 HUX = 0 =
3a>-10a+3=0
¥ +x S g
3 =3a
Hpna=3:x2+x76=0;x1 =-3,x,=2.
-1+
Hpna:% xX*+x-4=0,D=1+16= 17;x3,4:%‘/ﬁ.

-1+
OtBer: pua=3,x=2,x=-3, 1pu a :%,x:%\/ﬁ.
6) (2> — 5a +2)* + (2" "2 ~128a)* = 0.

CymMa kBazpaToB paBHa ) <> kax/blil U3 HUX paBeH 0 =
2a° ~5a+2=0
2x2+2x — 27a ’

Hpna=2:x2+2x78=0;x1=4;x2=2,

ITpu a:%:x2+2x76=0; x3,4:—li\/7.

OtBet: mpu a =2 x =2 x =—4; ipu a:% x=—-1£7.
8177 <9 (2x<8h+17
6.5.D12. 2) A ;
36x+2 Z68b+15 2x>8b+11
xe|:4b+g; 4b+£} ;
2 2
1+k= 4b+1—7
T.K. KODHU CHMMETPUYHBI OTHOCHTENBHO | = 2,
-k =ap+ L
2

2=8b+ 14 b=—%.

OtBet: b= y, f
2

36" <60 (2x<11b+8
g1 > glib+7 “lox>11b+5"°

[111; 5 11b }
el —+—; —+4|;
2 272

T.K. KODHU CUMMETPUYHBI OTHOCUTENBHO 7 =
116

T+k=—+4
2 .
7—k=g+é
2 2
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14=11h+6-;
2
28 =22b+13;
b:l—s.OTBeT: b:l—s.
22 22

§ 6. JTorapudmuueckas GpyHkuus
6.6.D01. a) logy s(ax” — (a + Dx + 6) = logys(3x* — (a + Dx + 2a).
x(a—3)=2a-6;
T.K. IpH @ = 3 GECKOHEYHO MHOT'O PEIICHUH, a IIPH OCTAIBHBIX d UX < 2 =
OtBeT: a = 3.
6) logy(ax” — (a — 4)x + 4) = logy ,(4x° — (a — 4)x + a).
a-4)=a—-4
T.K. IpH @ = 4 OECKOHEYHO MHOTO PELICHHH, a IIPU OCTATBHBIX d UX < 2 =
OtBeT: a = 4.
6.6.D02. a) 2 + logy(x —3a — 4) < logy(—x — 2a — 21).
CHauana pemuMm npu Beex a: 4x — 12a — 16 < —x—2a—21; 5x < 10a - 5;
x<2a-1
x>3a+4
x<-2a-21
3a+4<-2a-21,
a<-5—0/I3;
2a—1>3a+4,
a<-5;
T.0. peIIeHHUs HeT mpu a > —5. OTBeT: a > 5.
6) 1 +logs(x — a +2) <logs(—x — 7a + 22).
CHauana pemuMm mnpu Beex a: 3x —3a + 6 <—x — 7a + 22; 4x < —4a + 16;
x<4-a
x>a-2

) {a—2<22—7a. {a <3
x<22-7a

4—a>a-2 a<3’

T.o. peuieHuit Het npu a = 3.
OtBer: a = 3.
6.6.D03. a) (4x + 2a — 3)(x — 2a + 3)logsx = 0.

x =1

HYIU: (X, =2a-3

3
X;=——a+-—
2 4
x>0;
2a-3>0 a>%
1 ; = a>=;
129,39 3 ¢
2 4 GZE
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2a-3<0 aS% 3

2 ; = a<=;

) —l+§>0 3 2
2 4 a<5

HO T.K. JIOJDKHBI OBITH 2 Pa3iHYHBIX PeIIeHnst = nmpua = 1x;=x, =1,
x3 <0 = He moaAXOAUT =

OrtBerT: a # 2, a;t—l, aié.
2 2

0) (7x +a+2)(x —a—2)logx =0.

x =1
HYIM: (X, =a+2 ;
—a-2
7

)C3:
x>0;

a+2>0 a>-2
1) ; = a>-2;
-a-2<0 |a>-2

{—a +2<0
2) = a<-2;
-a-2>0

HO T.K. JIOJKHBI OBITh 2 Pa3IMYHbBIX PEIICHUS = X, = | X3 = 1 He MOAXOAUT =
OtBer:a#2,a#-1,a+#-9.

6.6.D04. a) alog,’x — (2a + 3)logux + 6 < 0.

x>0;

1) a=0; -3logyx + 6 < 0, HE OJTHO pellICHHE;

2)a#0;

D=4a*+12a+9-24a=Q2a-3)=0=>

3 3
OJIHO pelIeHHE TIPH a = 5 OTBeT: a = i
6) alog,’x — (3a = 2)logyx — 6 < 0.
1) a = 0; 2logox — 6 < 0, MHOTO peIICHUI;

2)a#0;
D=94*+4-12a+24a=(Ba+2)>=0=

2
OJIHO pelieHue OyAeT npu a = -3

OtBeT: a= —E .
3

6.6.D05. a) (Ig’x — dalgx + 3a*)* + (@® —a— 6)* = 0.
CyMMa KBagpaToB paBHa ( <> KaXIblil WieH U3 3Toi cyMMbl paBeH 0 =
{lgzx—4algx+3a2 =0

a*—a-6=0

s
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pu a = 3: Igh — 12lgx + 27 =0; lgx = 3; Igx = 9.
Ipu a =-2: 1g’x + 8lgx + 12 = 0; Igx = —6; Igx =210
1 1

Otger: Ilpum a = 3, x = 1000; x = 10°; mpu a = -2, x:W; x:W; npu

JIPYrUX a — PELIEHUN HeT.

6) (Ig’x + 3algx + 2a°)* + (&* — 2a — 3) = 0.

CyMMa KBagpaToB paBHa 0 <> KaXIblil U3 YICHOB 3TOI cyMMBbI paBeH 0 =
lg*x+3algx+2a" =0
a*-2a-3=0 '

Hpu a = 3: 1g% + 9lgx + 18 = 0; Igx = -3; Igx =—6.

Hpu a =—1: 1g>x — 3lgx + 2 =0; lgx = 2; Igx = 1.

OtBert: ecnii a =—1, To x = 100; x = 10;

ecmma=3,ToX = 10’6; X= 10’3;

HpH IPYTHX a PEUICHHUI HET.

6.6.D06.

a) 4logsinx + alog;sinx — (¢ — 4a — 5) = 0.

1) a = -4 — HeT pemeHui.

2)a+-4

log, sinx = % <0 (ecim sinx € (0; 1]

a e(m,%)u[ 1; 5]

OtBert: a € (—o; —4] U [-1; 5].

6) 6log,sinx + alog,sinx — a® + 7a — 10 =0.

1) a = —6 — HeT pelieHuil.

2)a#-6

log, s1nx—w<0 (t.x. sinx € (0; 1])

a e (-0, —6) U [2; 5]

OtBeT: a € (—0; —6) U [2; 5].

6.6.D07.

a) (x — 14)(x — 26) Ja® —24alog,, (x~13) =25 >0 .

Yrobel x = 14 ObuTO pemicHHEM, a X = 26 — He ObLI0, HEOOXOAUMO, YTOOBI

HOAKOPEHHOE BhIpakeHHe 1pu x = 14 6bu10 > 0, a ipu x = 26 < 0.
a’-24a-log;;1-2520
a*—24a-25<0
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ae(-1; 25)
a=5 =
Lz <-5
OtBer: a € [5;25).
6) (x — 16)(x — 30) /&> —15alogs (x~15)-16 >0 .
Yrobel x = 16 Obuio pemicHneMm, a x = 30 He ObLIO HECOOXOIMMO, YTOOBI
TIOJIKOPEHHOE BBIpaXKeHHe IpH x = 16 6110 > 0, a pu x = 30 menbme 0.

2 a>4
@ ~16>0

= 2 1sa16 0; a<l-4 =
@IS e -1 16)

OtBeT: a € [4; 16).

6.6.D08.

2 1310g,, (10> +1) +15 _
1-3log,, (10x* +1)

log;»(10x? + 1)(13 + 3a) = a — 15;

13 o
1) a= 5 peLICHHH HeT;

13
2) ax——,
) 3

log;,(10x* + 1) :LISZO (Tx. 10x*+ 1> 1);
3a+13
13

a e(—oo; —?)u[IS; +00) ;
13
OtBeT: a e[—oo; —?ju[ls; +00) .

2
6) 9log, (x +12)+4 —
13-7log, (x*+1)
log,(x> + 1)(9 + 7a) = 13a — 4;

9 o
1) a= i pelIeHuit HeT;

9
2) a+——;
) 7

13a-4

log,(x* + 1) = >0 (T X+ 1> 1)
Ta+

476



6.6.D09. a) (x* — 13x + 42)log;(10 + a*(x — 6) — Ta(x — 6)*) < 0.

Yrobel x = 6 — ObBUTO pelieHUe, a x = 7 — He ObUI0, HEOOXOIUMO, YTOOBI
10 + a*(x — 6) — Ta(x — 6)* npu x = 6 Gbu10 Gobie 0, a pu x =7 < 0
10>0 )
{aZ ~7a+10<0°
a e [2;5];

Takum obpa3oM x = 6 OyJeT Bceraa pereHHeM.

OtBert: a € [2; 5].

6) (x> — 11x + 30)log (88 + a*(x — 5) — 19a(x — a)*) < 0.
T.x. x =5 — Bcerza pemeHre = 4to0bl X = 6 He ObUIO pelICHHEM, HEOOX0IHMO,
9TOOBI:

88 + a*(x — 5) — 19a(x — 5)* < 0 npu x = 6;

@ —19a+88<0;

D=9;

a e [§8; 11].

Otser: a € [8; 11].

6.6.D10. a) log,’x — (6a + 23)logux + 94> + 69a + 132 = 0.
D =36a"+529 +276a - 36a” — 276a — 528 = 1;

logyx =3a+ 11;

X, = 43

logsx =3a+12;

X, = 4312,

T.K. X U X; CAMMETPHYHBI OTHOCUTENBHO X = 40 =

{40+ fo= 42

40—k = 43¢ ’
80 =5 . 43+,
3a+11=2;
a=-3.

OrtBer: a = -3.

6) log,,*x = (10a + 23)log x + 254 + 115a + 132 = 0.
D =100a>+ 529 + 460a — 100a> — 460a — 528;

logyix = 5a +12;

X = 115712,

log;x=5a+11;

Xo = 115711,

T.K. X] U X; CAMMETPHYHBI OTHOCUTENIBHO X = 66 =

{66+k =152

66—k=115‘”” ’
132=11%1 . 12;
5a+11=1;
a=-2;

OtBet: a =-2.
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3
6.6.D11. a) log,——— = x> +(5b-1)*.

)°g314x2+3 *+(Gb-1)
1 —logs(14x* + 3) =x*+ (56— 1)%

1
T.k. neBast yacte < 0, ampaBasg >0 =>x =0, b= 5

OtBer: mpu b=— x=0.

1
5
9
6) logy,——— =x" +(13b-12)".
T ( )
1 — loge(10x* + 9) = x> + (136 — 12)%;
T.k. neBas yactb ypaBHeHus < 0, a npaBas > 0 = pewenus 3, Tosbko npu x = 0,
12

h=-=.
13

Otger: npu b :% x=0.

6.6.D12. a) (2x* — (a + 4)x + 2a) log, % <0.
T.k. log, % < 0 mpu x € [-2; 0) U (0; 2] = HeoOxomUMO, YTOOBI KOPHH
ypasHeHust 2x° — (a + 4)x + 2a paBHsHCh —2 1 2.
4 =
Ilo Teopeme Buera: N =a=-4.
—2+2=a+4
OtBer: a =—4.
6) (45> — (a — 12)x — 3a) log4% <0.

T.x. log4%s 0 mpu x € [-3; 0) U (0; 3] = HEoOxoaAUMO, YTOOBI KOPHU

ypasHeHus 4x° — (a — 12)x — 3a paBHIHCH —3 U 3.

Ilo Teopeme Buera: —9 = —% = a=12.0tBer: a =12.
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