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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—T7h=-40

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

2a-5b+8-30a+12b-48=0 OTrBeT: —-27

Bamauue 2. Pemure ypaBHeHue: 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 x=-5  x=4 x=-

(x+5)(x*>-16)=0 OrBer: —5;-4;4

Bamanue 3. Pemnre ypaBHeHHe: x°+8x%=x+8.

x> +8x*=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

(x+8)(x2-1)=0 OtBet: -8;-1;1

Bananue 4. Pemute ypaBHeHHE: X2 —2x+7—x=7—-x+48.

X% =2x+\T—-x=\7-x+48 x*-2x-48=0

x2—2x+T—x —T-x-48=0 {x1+x2=2a

o13: X, X, =—48

7-x=0 x, =—6,

x<7 {xz =8 —-He ynoBaeTrBopdeT O3

OTrBeT: -6

Bamauue 5. Peminure ypasHenue: 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) =-5 x,+x,=-5,
x(x+5)*-14(x+5)=0 x,-x,=-14

(x+3)(x(x+5)-14)=0 x, =17,
(x+5)(x*+5x-14)=0 {x2=2 OrBeT: —7;-5;2
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Bamauue 6. Pemnure ypaBuenue: (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+7P2=11(x+7) x=-7 {a+xb=—¢

(x—3)(x+7P -11(x+7)=0 X, X, =—32

(x+7)((x-3)(x+7)-11)=0 x, =8,

(x+7)(x*+7x-3x-21-11)=0 {x2=4

(x+7)(x*+4x-32)=0 OtBeT: —-8;-7;4

Bamauue 7. Peminure ypasuenue: (x>—16)+(x*+3x-28)*=0.

(x> 16 +(x*>+3x-28)*=0 x*-16—x*>-3x+28=0
(x*-16) >0 (x*+3x-28)*>0 -3x+12=0
x2-16=0 -3x=-12
x*+3x-28=0  |{-1) x=:%§=4
x*-16=0
—x*-3x+28=0 Ortser: 4
1,6
3ananue 8. Peiiure ypaBHEHUE: F+§_4O=O'
1.6 _
?+E_4O =0 2) moay4aem 2 ypaBHEHHUSI:
1_ 1_ 1_
1) myctb < t, TOorIa ypaBHEHUE % 4 * 10
IIPUHUMAaET BH: x=l x=—i
t*+6t-40=0 4 10
t,+t,=—6, t,=4, L1
t,-t,=—40 t,=—10 OrBer: 1027
3amanue 9. Peurnte ypaBHEeHUE: (x—37 — xz 3 -18=0.
L 7 _18-0 2 :
5 — —-18-= ) ToAy4aeM 2 ypaBHEHUI:
(x-3) x-3 . )
1 —= =2 —==9
1) mycTh -~ =t, TOrAa ypaBHEHHE x—3 x—3
B 1 1
IIPpUHUMAaET BUL: X—3=—§ X—3=§
2 —
t*-7t-18=0 x=_%+3 x=é+3
t,+t,=7, t,=-2, ) .
tt,=—18 t,=9 x=25 x=35

OTBeT: 2l 154 3l
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Bazanue 10. Pemure ypaBuenue: (x+5) +(x+5)-12=0.

(x+5)* +(x+5-12=0

1) mycTh (x+5)* =t (t >0%) Torma
YPaBHEHHUE IIPDHUHUMAaET BUI!.
t?+t-12=0

t,+t,=-1,

{tl 't,=-12

t, =3,
{tQ =—-4 —He yOOBAECTBOPLAET YCAOBHUIO *

2) T.K.t=3, TO

(x+5)=3

(x+572-3=0

(x+5) -(y3)*=0
(x+5-3)(x+5++/3)=0
x+5-3=0 x+5+/3=0
x=-5+3 x=-5-3

OrBer: —-5-3u —5+3

IIpumep 11. Pemure ypaBuenue: 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=(-17-4.1.42=-167<0
JENCTBUTEABHBIX KOPHEMN HET

3amanue 12. Pemnure cucreMy ypaBHEHUM: {

3x*-8x=y,
{9x—24=y

3x*-8x=9x-24
3x?*-8x-9x+24=0
3x*-17x+24=0

D=b?-4ac
D=(-17)-4-3.24=289-288 =1

o ~b=VD_17-V1 _16_8 _,2
! 2a 2-3 6 3 3
v ——b+VyD _17+J1_18 _,
2 2a 2-3 6

x*+x-42=0

X tx,=-1,
X, X, =—42

x, ==7,
X, =6

OrBeT: —-7Uu6

3x*-8x=y,
9x-24=y.

€CAU x=2%, TO
y=9x—24=9-2§—24=24—24=0

ecAu x=3, TO
Yy=9x-24=9.3-24=27-24=3

OtBeT: (2%;0]1& (3;3)
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3azmauue 13. Pemure cucreMy ypaBHEHUI: {7x2+y =14,
2x*-y=22.
Tx*+y=14,
{2x2—y=22;
9x°+0=36 [:9 eCAH X =2, TO eCAH X =—-2, TO
x4 72 +y=14 7(-2F+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 x=-2 OrBet: (—2;-14)u (2;-14)

2x*+y*=59,

3amanue 14. Pemrure cucreMm ABHEHUI:
Y P {1 0x*+5y” =59x.

{sz +y*=59, |5

10x*+5y* =59x npu x=5:

10x2+5y2 =295, 2x*+y* =59 y>-9=0
{10x2+5y2=59x 2:5%+y*=59 (y-3)(y+3)=0
59x=295 y*=59-50 y-3=0 y+3=0
x=5 y*=9 y=3 y=-3

OtBeT: (5;-3)u (5;3)

IIpumep 15. Peiniute HEpaBEHCTBO: %20.
-21
mzo, T.K.—21<0, TO
(x+6P-10<0 + — +
—6—4/10 —6+4/10

(x+6)*-(10)° <0
(x+6—-410)(x+6+10)<0
(x+6-10)(x+6+10)=0
x+6-4/10=0 x+6+J10=0
x=—6+10 x=—6-410

OTBeT: xe(—6—\/m;—6+\/m)
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IIpumep 16. Pemmre Hepasencrso: (x—7)2 <J11(x—7).

(x=7)?-J11(x-7)<0
(x—=7)(x-7-411)<0

(x=7)(x-7-4T1)=0 T\ - +
x-7=0 x-7-J11=0 7 T4+4/11

x=7 x=7+/11

OtBer: xe(7;7+J11)

-17
17. P . —5———=<0.
3amaunue €IINTE HEPABEHCTBO: —5 7 — 0
-17
mSO’T.K._17<O,TO
x*+2x-3>0
x, +x,=-2,
X, -xy=-3 + B +
-3 1
{x1=—3,
x, =1

OtBer: xe(—w; —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

OtBer: 2; 2,25; 3
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IIpumep 7. Pemure 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+37-9)=0 x+3=0 x=0 x+6=0
(x+3)(x2+6x+9-9)=0 =-3 =-6

OtBer: —6;-3;0

IIpumep 8. Pemiure ypaBHeHuUe: (Xx—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

IIpumep 9. Perture ypaBHeHue: 4x°—7x+13=(x+3)>.

4x*-Tx+13=(x+3)

_-b-yD_13-4121_13-11_2_1
4x*>-Tx+13=x>+6x+9 YT =%5a 23 6 6 3
4x2-Tx+13-x*-6x-9=0 _—b+JD _13+/121 _13+11_24 _
3x*-13x+4=0 %" "%a 23 6 6
D=b*-4ac .
D=132-4.3-4=169-48=121 Orser: 7 u 4

IIpumep 10. Pemure ypasuenue: x° =(11x-18)°.

x®=(11x-18) x+x,=11,

()P =(11x-18)° {xl-x2 =18

x*=11x-18 x, =2,

x*-11x+18=0 {x2=9 Oteer: 21 9

IIpumep 11. Pemute ypaBHeHHE: x> =4x*+21x.

x3=4x*+21x x=0 x?>-4x-21=0
x> —4x*-21x=0 {x1+xg=4,
x(x*-4x-21)=0 x,-x,=—21

x;, =-3,
X, =7 OrBer: —-3;0;7
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IIpumep 12. Pemnre ypaBHEHUE:

x—-5=0
x=5

(x—5P(x—2)=4(x~5)
(x—5P(x—2)-4(x-5)=0
(x—5P(x-2)-4(x-5)=0
(x=35)((x—5)(x-2)-4)=0
(x-5)(x*-5x-2x+10-4)=0
(x—-5)(x*-7x+6)=0

IIpumep 13. Pemnure cucreMy ypaBHEHUIM: {

BamayHuk (OT'9 2021)

(x—5)(x-2)=4(x-5).

x>-7x+6=0

|
|

(8x+7y)* =10y,

X, +x,=7,
X, X, =6
x, =1,
x, =6
OtrBeT: 1;5;6

(Bx+7y)=10x.
(3x+7y)y =10y, 10y(y—1)=0
(3x+7yy =10x y=0 y-1=0
10x=10y |[:10 y=1
X=Y
(By+7y)y =10y ecan y=0, 10 x=0
100y*-10y =0 ecan y=1, 1o x=1 OtBet: (0;0)u (1;1)
-2x=2,
IIpumep 14. Peminre cucreMy ypaBHEHUMU: yoex
x*+2xy-y*=8.
y—2x=2,
x2+2xy_y2=8 x2-4x-12=0 €CAU X=-2, TO
y=2+2x X tx, =4 y=2+2x=2+2:(-2)=-2
{ x,-x,=-12 €CAHu X =0, TO

x> +2x(2+2x)-(2+2x)* =8
X*+4x+4x*—(4+8x+4x*)=8
X’ +4x+4x*-4-8x-4x>*-8=0

X, =-2

|

IIpumep 15. Pemniure cucreMy ypaBHEHUMH: {

X, =6

x*+y="17,

2x*-y=20

y=7-x%, x*=9

2x2 ~(7-x%)=20 -9-0
2x*>—-T7T+x*=20 (x—3)(x+3)=0
207 + X =20+7 x-3=0 x+3=0
3x2=27 |3 x=3 x=-3

y=2+2x=2+2-6=14

)

OtBer: (—2;-2)u (6;14)

xXx*+y=7,

2x* -y =20.

ecAu x=3, To
y=7-x*=7-3>=7-9=-2
€CAu Xx=-3, TO
y=7-x*=7-(-3P=7-9=-2

OtBert: (-3;-2)u (3;-2)
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x-3y=17,
IIpumep 16. Pemnre cucreMy ypaBHEHUMU: { x +y+4=_1
5 4 '
x-3y=17, x="7+3y,
X, yr4_ 4 {4x+5y+20=—20
S 4 4(7+3y)+5y+20=-20
x="7+3y, 28+12y+5y+20=-20
x® y+4®_—1®° 17y=-20-20-28
S 4 1 17y=-68
x=7+3y, y=-68:17=-4
4x _ Sy+20_-20 1:20 npu y=—4:
20 20 20 X=T+3.(-4)=7-12=-5 OtBer: (-5;-4)
(x-5)(y-8)=0,
IIpumep 17. Penmure cucreMy ypaBHEHUMU: y-6 _
x+y-11
(x=5)(y—-8)=0,*
_Yy-6 _4
x+y-11 ecAn x=5, To ecan y =8, To
y_6 =4 i:4
*(x-5)(y—-8)=0 5+y-11 x+8-11
x-5=0 y-8=0 y=6_, 2 _
x=5 y=8 y-6 x=3
KOpPHEMN HET x-3= %
1_,1 . (al.
x—3+§—3§ OtBer: (32,8J
IIpumep 18. Pemnure cucreMy ypaBHEHUM: {xi ~7y=3,
x*+19=7Ty+y*
{x2=7y—3,
x*+19=Ty+y’ ecau y =4, To
Ty—-3+19=T7Ty+y? x2=7-4-3 ecAnu y =—4, To
7Ty-3+19-7y-y*=0 x2=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)
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IIpumep 19. Pemrute HepaBeHCTBO: (4x+1)(x—-2)>-5.

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

4x2-7x+3>0

4x?-Tx+3=0

D=b?-4ac=(-7P-4-4-3=49-48 -1 +\—/+
x="b=¥D_7-V1_6_3 it

'""2a 24 8 4

X =_b+\/5=7+ﬁ=§=1 OrBeT: xe(—oo,ng(].,+OO)
2 2a 2.4 8 4

IIpumep 20. Pemrure HepaBeHCTBO: (x—6)>(6x—1).

(x—6)>(6x—1)

(x—6)*—(6x-1*>0

(x*-12x+36)—(36x>-12x+1)>0

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

-35x*+35>0 |:(-395)

x?-1<0

x?-1=0 + o —|—
(x-1)(x+1)=0 !

-1=0 x+1=0

1 =—1 OrBeT: xe[-1;1]

= x

2 _
IIpumep 21. Peiinre HEpPaBEHCTBO: XZ< 4x3 5.

(3 (4
<4x—5
3
3x? 16x-20

12~ 12 |12

3x2 <16x-20 + — +
3x?>-16x+20<0 2 3
D=b?-4ac=(-16)*-4-3-20=256-240-16

_-b-JD _16-+16 _16-4 _12 _

x2
Z

S 2.3 6 6
. _~b*tJD _16+16 _16+4_20_10_,1 OrBer: xe(g-glj
2" og 2.3 6 6 3 °3 ' "3
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IIpumep 22. Pemnre 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 \/

x=10 x=-10 OTBeT: x e(—w; —10]U[10; +x)

+5)—7(2x+
IIpumep 23. Pemryre cucTeMy HEPaBEHCTB: {2(3)6 S)-7(2x+3)>3x,

(x—4)(x+7)<O.

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
*2(83x+5)-7(2x+3)>3x x=4 x=—7
6x+10-14x-21-3x>0
-11x-11>0
“11x>11 |:(=11) {x€4‘w?—1%
x<—1 xe(=7;4)

L,

-1

X € (—o0; —1)

xe(=7;4) xe(=7;-1)
8—x >0
Ipumep 24. Pemure cucreMmy HepaBeHCTB: {4+(1-5x) '
3-7Tx<23-2x.
8_—x >0,
4+(1-5x) <8
3-7x<23-2x {x2_4

rx. 4+(1-5xf >0, T0

620 B

~7Tx+2x<23-3 —4 8

-x2-8, |:(-1)
—-5x<20 |:(-9) OtBet: x€[-4; 8]
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