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20. AAreOpanyecKHe BBIpAaXKE€HHS, YPABHEHHSI H HEpaBE€HCTBA
Yacte 1. PHITH

ITPUMEPBI
IIpumep 1. Haligure 3Ha4YeHUE BbBIpaKe€HUd IIPU JaHHOM yCAOBUHU: 28a—7b+13,
eCAU M=6
5a-2b+8

2a-5b+8 6 —28a+7b-40=0

Sa-2b+8 1 —28a+7b=40

2a-5b+8=6(5a—-2b+8) 28a—7b=-40

2a-5b+8=30a-12b+48 28a-7b+13=-40+13=-27
2a-5b+8-30a+12b-48=0

OrBer: —27
IIpumep 2. Pemnure ypaBHEHHE: x°+5x°—-16x—80=0.
x®+5x°-16x-80=0 (x+5)(x—4)(x+4)=0
(x®+5x%)+(-16x—-80)=0 x+5=0 x-4=0 x+4=0
x%(x+5)-16(x+5)=0 xX==3 x=4 x=-4
2 —

(x+5)(x”~16)=0 OtrBer: -5;-4;4
IIpumep 3. Perrnre ypaBHEHHE: x> +8x%=x+8.

x3+8x2=x+8 (x+8)(x—-1)(x+1)=0

x*(x+8)=(x+8) x+8=0 x-1=0 x+1=0
x?(x+8)—(x+8)=0 x=-8 x=1 x=-1

2 —

(x+8)(x"-1)=0 OrBer: —-8;-1;1
IIpumep 4. Pemure ypaBHeHUE: X2 —2x+7-x=+7-x+48.

x2=2x+7-x=7-x+48 x*-2x-48=0

X2 =2x+J7T-x-7T-x-48=0 D=b*-4ac

O/13: D=22-4.1-(-48)=4+192=196

7-x>0 X =—b—\/ﬁ=2—\/196=2—14=—12=_6

x<7 ! 2a 21 2 2

N =—b+\/5=2+\/196=2+14=E=8
2 2a 2:1 2 2

x=8 He ynoBaeTBopdeT O3

OrBeT: —6
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IIpumep 5. Pemure ypaBHeHue: x(x*>+10x+25)=14(x+5).

x(x*>+10x+25)=14(x+5) x+5=0 x?+5x-14=0
x(x+5)*=14(x+5) xX==5 D=b*-4ac
x(x+5) ~14(x+5)=0 D=52-4.1.(-14)=25+56=81
(x+5) (x(x+5)-14)=0  _h-JD_-5-y81_-5-9 14 _

X, = - - -t 7
(x+5)(x2+5x-14)=0 2a 21 2 2

o —~btyD_-5+y81_-5+9_4_,

2 2a 2-1 2 2

OrBer: —-7;-5;2

IIpumep 6. Pemure ypaBHenue: (x—3)(x*+14x+49)=11(x+7).
(x—-3)(x*+14x+49)=11(x+7) x+7=0 x*+4x-32=0

)
(x=3)(x+7P=11(x+7) x==7 D=b?-4ac=4?-4-1-(-32)=16+128 =144
(x—=3)(x+7)?-11(x+7)=0 X _-b-VD _-4-144 _-4-12 _
(x+7)((x=3)(x+7)-11)=0 ' 2a 21 2
(x+7) (2 +7x-3x—-21-11)=0 x =—b*tVD _-4+144 _-4+12_,

) 2" 2a 21 2

2 _
(x+7)(x"+4x-32)=0 OrBer: —-8;-7;4

IIpumep 7. Pemure ypaBHenue: (x°—16)+(x*+3x-28)*=0.

(x*-16)*+(x*+3x-28)*=0

(x2-16)2>0 (x2+3x-2872>0 x*—-16-x*-3x+28=0
x2-16=0 -3x+12=0
X+3x-28=0  |{-1) —3x=-12
_—12 _
x?-16=0 x—_—3—4
-x*-3x+28=0 Orser: 4
1,6
IIpumep 8. Peminte ypaBHEHUE: F+}_4O=O'
1) IycThb l=t, TOTa YpaBHEHHUE ¢ = ~b—D _-6-196 _-6-14 =_10
X 1 2a 2-1 2
IIPUHUMAaET BUI; . =—b+\/5=—6+\/m=—6+14=4
t*+6t-40=0 2 2a 2-1 2
D=b*-4ac
D=62—-4-1.(-40)=36+160=196 2) moay4aeM 2 ypaBHEHUS:
1- 10 14
X X
X=-75 x=z OTBeT: 0 % 7
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IIpumep 9. Permivite ypaBHEHUE: (x—13)2 —xi3—18=0.
1) mycThb xES =t, TOrZa ypaBHEHHE 2) penum 2 MOAYIUBIIUXCS YPABHEHUS:
I'IQpI/IHI/IMaeT BU/;: xL—S =-2 %_3 =9
D=b*-4ac 2 9
D=(-7 -4-1-(-18)=49+72=121 x=—%+3 x=%+3
_-b-\D_7-V121_7-11__ 41 1
h="oq 21 2 2 x=25 x=3g
_—b+JD _7+121 _7+11_ .ol ol
t=—5g 5.1 5 9 Orser: 22 H39
IIpumep 10. Pemnre ypasuenue: (x+5) +(x+5)>-12=0.
(x+5)*+(x+5)*-12=0
1) mycts (x+5) =t (t>0*) Torma
ypaBHEHHE IPUHUMAET BUI!
t*+t-12=0 2) T.K.t=3, TO
D=b*-4ac (x+5)*=3
D=12-4.1.(-12)=1+48 =49 (x+5)°-3=0
t1=_b2_a\/5=_15.\1/49=_12_7=_4 (x+5)2—(v3)?=0
+5-43)(x+5+43)=0
. _=b+yD_-1+J49 _-1+7 _, e+ 5=3)(x+5+3)
2" " 92 2.1 o2 x+5-+3=0 x+5+3=0
t=—-4—He yO0OBAETBOPHAET YCAOBUIO * x=-5+3 x=-5-3

OTtBer: —-5-V3 1 —5+3

IIpumep 11. Pernre ypaBHeHue: x* =(x—42).

x* =(x—42)

x*—(x-42)=0

(x? —(x—42))(x*+(x—42))=0
(x*—x+42)(x*+x-42)=0
x?-x+42=0

D=b*—-4ac
D=(-10-4-1-42=-167<0
OEVUCTBUTEABHBIX KOPHEU HET

x*+x-42=0

D=b*-4ac
D=12-4.1.(-42)=1+168 =169

v =~b=VD_-1-y169 _-1-13_ ,

1 2a 2-1 2
N _—b+yD _-1+169 _-1+13 s
2 2a 2-1 2

OrBer: - 716
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IIpumep 12. Pemnure cucreMy ypaBHEHUIM: {3x2—8x=y ’
9x-24=y.
3x*-8x=y,
{9x—24=y
3x*-8x=9x-24
3x*-8x-9x+24=0 €CAU x=2%,To
3x*-17x+24=0 2
D=b%—4qc y=9x—24=9-2§—24=24—24=0
D=(-17)-4-3-24=289-288=1
x=_b_\/5=17_ﬁ=ﬁ=§=22 ecau x=3, TO
1 2a 2.3 6 3 3 Yy=9x-24=9.3-24=27-24=3
s =_b+\/5=17+ﬁ=@=3 OTBerT: (22;OJI/I(3;3)
2 2a 2-3 6 3
IIpumep 13. Pemnure cucreMy ypaBHEHUM: {7x2+y=14,
2x*—y=22.
Tx*+y=14,
{2x2—y=22;
9x*+0=36 |:9 ecAr X =2, TO eCAH X=—2, TO
x*=4 7-22+y=14 7-(-2P+y=14
x*=4=0 y=14-28 y=14-28
(x—2)(x+2)=0 y=-14 y=-14
x-2=0 x+2=0
x=2 xX=-2 Otsert: (-2;-14)u (2; -14)
.. |2x*+y*=59,
IIpumep 14. Pemnure cucreMy ypaBHEHUM: {10x2+5y2 50y
2x*+y*=59, |5 IIpH X =5
{1 Ox*+5y? =59x 2x*+y*=59
10x2+5y2 =295, 2:52+y*=59
{10x2+5y2=59x y*=59-50
59x=295 y* =9
x=5 y?*-9=0
(y-3)y+3)=0
y-3=0 y+3=0
y=3 y=-3 OtBeTt: (5;-3)u (5; 3)
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IIpumep 15. Peinnte HEpaBEHCTBO: %ZO.
-21
mZO, T.K.—21<0, TO
(x+6)2=10<0 + — +
—6—4/10 —6++4/10

(x+6) -(v10)* <0
(x+6—-+10)(x+6+10)<0
(x+6—-+10)(x+6+10)=0
x+6-/10=0 x+6+10=0
x=—6++10 x=—6-410

OtBeT: xe(-6—+/10;-6++/10)

IIpumep 16. Pemmre Hepasencrso: (x—7)2 <J11(x—7).

(x=7P2 -J11(x-7)<0

(x=7)(x=7-+11)<0 \ /
(x=7)(x-7-11)=0 + — +
x-7=0 x-7-11=0 ’ Ty
x=7 x=T+J11

OtBet: xe(7;7+11)

-17
IT 17. P i ——  <0.
puMep ELINTE HEPABEHCTBO ZTox_3
-17
mSO,T.K.—17<O,To
x?+2x-3>0
x>+2x-3=0

= 2_
D=b*-4ac _|_ — _|_

D=22-4.1.(-3)=4+12-16

-3 1
-—b=VD_-2-J16_-2-4_ .
1 2a 2-1 2
o ——b+VD _-2+J16 _-2+4 _,
2 2a 21 2

OtBeT: Xxée(—0; —3)u(1;+wx)
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20. AAreOpan4YecKHe BhIPaXKE€HHS, YPABHEHHSI H HEpaBE€HCTBA
Yactp 2. PUIIH. PaciuupeHHass BEpCHS

12

IIpumep 1. YIIPOCTHTE BBIPAKEHUE: Pl

12n+4 B (22 ‘3)n+4 B 22n+8 .3n+4

D25 3wa | o gniz | oEnis gniZ Q2r+8-(2n9) grntant2) =93 . 32=8.9="72

X

IIpumep 2. CokpaTure qpobb: 1Y €Al p(x)=[x+gj[6x+lj.
7o)
a

6 1 6 1

s ] (el

1 1 6
Pl 4 {1+6J{61+1} gteal *ta

Yol ¢ e

IIpumep 3. CokpaTuTe OpoOh: _pla €CAH (x)=M

p p ® p p . p(18_a)7 p )C—9 .

pla . _a(18-a) . (18-a)(18-(18-a))_a(l8-a) 9-a _
o(18-q) P PU8-a)== = 89~ = a-9 (i8-aa
IIpumep 4. CokpaTure qpobb: X _(ff;)_(if_):;SQ
x°—2x>-16x+32 (x°-2x°)+(-16x+32) x*(x—-2)-16(x-2) (x—2)(x*-16)

(x-2)(x-4) (x—2)(x—4)  (x=2)(x-4)  (x-2)(x-4)
_(x=2)(x=4)(x+4) _
 (x=2)(x-4) =x+4
IIpumep 5. CokpaTure APOoOH: a’—36 .

ab-6b-Ta+42
a’-36 ~ (a—6)(a+6) _ (a—-6)(a+6) _(01—6)(CL+6)_0L+61_I Ha+6

ab—6b-7a+42 (ab-6b)+(-7a+42) ba-6)-7(a-6) (a-6)(b-7) b-7 P
IIpumep 6. Peminre ypasuenue: (4x—9)*(x—3)=(4x-9)(x—3)°.
(4x—9P(x—3)=(4x—9)(x—3)

(4x—9)2(x—3)—(4x-9)(x—3)>=0 4x-9=0 x-3=0 3x-6=0
(4x—9)(x—3)(4x—-9—(x—3))=0 4x=9 x=3 3x=6
(4x-9)(x-3)(3x—6)=0 x=2,25  x=3 = x=2

OrBerT: 2; 2,25; 3
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IIpumep 7. Pemmre ypaBHeHue: (x+3)°=9(x+3).

(x+3)>=9(x+3) (x+3)(x*+6x)=0
(x+3)°-9(x+3)=0 (x+3)x(x+6)=0
(x+3)((x+3)*-9)=0 x+3=0 x=0 x+6=0
(x+3)(x>+6x+9-9)=0 x=-3 x=-6

OrBer: —-6;-3;0

IIpumep 8. Peuure ypasHenue: (X—1)(x+7)(x-8)=(x-1)(x-8)(x+11).

(x—-1)(x+7)(x-8)=(x—-1)(x—-8)(x+11) (x-1)(x—-8)(-4)=0
(x—-1)(x+7)(x—8)—(x—-1)(x—-8)(x+11)=0 x-1=0 x-8=0
(x—-1)(x—-8)(x+7—-(x+11))=0 x=1 x=8
(x-1)(x-8)(x+7-x-11)=0

OrBer: 1u 8

Ipumep 9. Pemmure ypaBHenue: 4x>—7x+13=(x+3).

4x%-Tx+13=(x+3) _—b—yD _13-4121 _13-11_2 1
4x>-Tx+13=x2+6x+9 T T3 T T 23 6 6 3
4x?-Tx+13-x*-6x-9=0 _—b+JD _13+121 13+11_2 _4
3x2-13x+4=0 27724 23 6 6
D=b?*-4ac 1
D=132-4.3-4=169-48=121 Omser: g ud

IIpumep 10. Pemnre ypasuenune: x°=(11x-18)°.

x®=(11x-18)° D=b’*-4ac
(x?)’ =(11x-18) D=(-11?-4-1.18=121-72=49
x*=11x-18 o ——b-VD_11-J49 _11-7_,,
x?-11x+18=0 ' 2a 2-1 2
o ==btVD _114J49 _11+7 _g
2 2a 2:1 2

OrBeT: 21 9
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IIpumep 11. Pemnure ypaBHeHUe: x> =4x>+21x.

x}=4x*+21x x=0 x?’-4x-21=0

x®—4x*>-21x=0 D=b?-4ac

x(x%—4x-21)=0 D=(-4f-41-(-21)=16+84=100
N z—b—@=4—mz4—1o=_3
1 2a 2-1 2
« —~b+yD _4+4100 _4+10 _.,
2 2a 2-1 2

OrBer: —3;0;7

IIpumep 12. Pemnre ypaBueHue: (x—5)*(x—2)=4(x-5).

(x5 (x—2)=4(x-5) x-5=0 x*-7x+6=0
(x—-5)P(x—2)-4(x-5)=0 x=35 D=b’-4ac
(x_5)2(x_2)_4(x_5)=0 D=(—7)2—4-1-6=49—24=25
(e=5)((x-5)(x~2)-4)=0 6 =D T35 75
(x-5)(x®>-5x-2x+10-4)=0 a ‘
(Xx=5)(x2=7x+6)=0 x2=_b;a\/5=73/12_5=7;5=6

OTrBeT: 1;5;6

2=
IIpumep 13. Perturte cucreMy ypaBHEHHIHA: (3x+7y)y =10y,
(Bx+7y)*=10x
{(3x+7y)z=10y, L0y(y—1)=0
(Bx+7y)*=10x y=0 y-1=0
10x=10y |:10 y=1
X=y
(By+7yy =10y ecan y=0,T0 x=0
100y%-10y=0 ecamy=1, To x=1 Otser: (0;0)u (1;1)
. |ly—-2x=2,
IIpumep 14. Peminre cucreMy ypaBHEHUMU:
x*+2xy-y*=8.
y—2x=2,
x> +2xy-y*=8 x*-4x-12=0 €CAU X =—-2, TO
y=2+2x {x1+x2=4, y=2+2x=2+2.(-2)=-2
{x2+2x(2+2x)—(2+2x)2=8 X Xy =—12 €CAH X =0, TO

_ =2+2x=2+2.6=14
X*+4x+4x*—(4+8x+4x*)=8 {xl——Q, Y
X2 +4x+4x>-4-8x-4x>-8=0 x,=6 OtBer: (-2;-2)u (6;14)
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II .. [ XP+Yy=7,
pumep 15. Pemnure cucreMy ypaBHEHUIM:
2x? -y =20.

x*+y=7,

2x*-y=20

y=7_x2’ x2=9

2x%—(7-x%*)=20 “2_9=0 €cAu X =3, TO
2x2_7+x2=20 (x—3)(x+3)=0 y=7_x2=7_32=7_9=_2
2x%2+x2=20+7 %x—3=0 x+3=0 ecAHu x=-3, To

3x?=27 |:3 x=3 -_3 y=7-x>=7-(-3P=7-9=-2

IIpumep 16. Peminre cucreMy ypaBHEHUMU: { x, y+4

x-3y=17,
x,yt4 _
5 4
x=7+3y,
§H+y+46=:y%
5 4 1
x="7+3y,

4x  Sy+20_-20
20 20 20

1

|:20

IIpumep 17. Peinure cucreMy ypaBHEHUM:

(x—5)(y-8)=0,*
y_6 =4
x+ty-11 eCAHu X=5, TO
y-6 _
*(x-3)(y—8)=0 S+y-11
x-5=0 y-8=0 y-6_
x=5 y=8 y-6

OtBert: (-3;-2)u (3;-2)

x-3y=17,
-1.

5 4
x=7+3y,
{4x+5y+20=—20
4(7+3y)+5y+20=-20
28+12y+5y+20=-20
17y=-20-20-28
17y=-68
y=-68:17=-4
npu y=-4:

x=7+3-(-4)=7-12=-5 OtBet: (-5;-4)

(x-5)(y-8)=0,

y-6 _
x+y-11

€CAHu Y =8, TO

4 x+8-11 4

2 =

x-3

2

x-3 2 1
a1l 41 OrBer: (3_.8J
=3+_=3_=_ TBET . 5

x=3 5 32 5
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. |x*=7Ty-3,

IIpumep 18. Peinute cucreMy ypaBHEHUM:
x*+19=7Ty+y>.
{x2=7y—3,
x*+19=Ty+y’ ecau y =4, 1o

Ty-3+19=T7Ty+y? x2=7.4-3 €CAHu Y =—4, TO
Ty-3+19-7y-y>=0 x%>=25 x*=7-(-4)-3
16-y*=0 x2-25=0 x*=-31
(4-y)(4+y)=0 (x—5)(x+5)=0 KOpHEH HeT
4-y=0 4+y=0 x-5=0 x+5=0
y=4 y=—4 x=5 x=-5 OtBert: (-5;4)u (5; 4)

IIpumep 19. Pemure HepaBeHcTBO: (4x+1)(x-2)>-5.

(4x+1)(x-2)>-5
4x? -8x+x-2+5>0

4x>-Tx+3>0

4x*-7x+3=0

D=b%>-4ac=(-7)*-4-4-3=49-48~-1 +\—/+
x=_b_\/5=7—\/I=§=§ %"\/"1

' 2a 24 8 4

X =_b+\/ﬁ=7+ﬁ=§=1 OrserT: xe(—oo; éju(1;+oo)
2 22 24 8 Z

IIpumep 20. Pemure HepaBeHCTBO: (x—6)° >(6Xx—1).

(x—6f > (6x—1)

(x—6f —(6x—1P >0

(x*-12x+36)—(36x*-12x+1)>0

x?-12x+36-36x*+12x-1>0

-35x*+35>0 |:(-35)

x*-1<0

x*-1=0 + - +
(x-1)(x+1)=0 N/

x-1=0 x+1=0

x=1 x=-1 OtBeT: xe€[-1;1]
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2 _
IIpumep 21. Peinnte HEPABEHCTBO: XZ< 4x3 5.
x_2(3<4x—5(4
4 3
3x? _16x-20
21z 12
3x% <16x-20 + — +
3x*-16x+20<0 2 3l
D=b*-4ac=(-16>-4-3-20=256-240=16
X =—b—\/5=16—\/ﬁzl6—4=2=2
1 2a 2-3 6 6
X =_b+*/5=16+*/ﬁ=16+4=20=ﬁ=3l OTser: XE(Q;Slj
2 2a 2-3 6 6 3 "3 3
IIpumep 22. Pemure HepaBeHcTBO: X°(—x*—-16)<100(-x*-16).
x*(-x*-16)<100(-x*-16) |:(-x*-16)<0
x*>100
x*-100=>0
x*-100=0 + — +
(x—10)(x+10)=0 —10 10
x-10=0  x+10-0 S
x=10 x=-10 OrBeT: xe(—0; —10]U[10; +m)
IIpumep 23. Pemnre CUCTEMY HEPABEHCTB: {(QX(:E); ;’()56):77)(<2g-+ 3)>3x,
2(3x+5)-7(2x+3)>3x,*  **(x—4)(x+7)<0
(x—4)(x+7)<0** (x—4)(x+7)=0
x—4=0 x+7=0
#0(3x+5)—~7(2x+3)>3x x=4 =7
6x+10-14x-21-3x>0
~11x-11>0 -
~11x>11 |:(-11) {xe(_o"’_ )
x<—1 xe(-7;4)
+ =/ +
LU, i DBNNM
~1
x € (—o0; —1)
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8——x >0,
IIpumep 24. Perute cucreMy HepaBeHCTB: {4+(1-5x)
3-7Tx<23-2x.
8_—x >0
4+(1-5x) 3
3-7x<23-2x {x— :
x>-4

T.x. 4+(1-5x)*>0, TO

(8 x20 B

—Tx+2x<23-3 —4 8

-x>-8, |:(-1)
-5x<20 |:(-9) OtBeT: x €[—4; 8]
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