E. A. IllupseBa BamayHuk (OI'D 2023)

20. AAreOpaHYeCKHe BhIPAaXKEHHS, yPABHEHHSA H HEpaBE€HCTBA
Baok 1. PHUIIH

ITPUMEPBI
n+4
IIpumep 1.1. YopocTuTe BhIPaAKEHUE: QQTEE’W .
212n+4 _ (22 ,3)n+4 _ D2n+8 g3n+4 = 92n+8-(2n+5) gn+4-(n+2) _ 93 32 _g.9="79
2 n+5 .3n+2 22n+5 .3n+2 22n+5 .3n+2
OtseT: 72.
nt+4
IIpumep 1.2. Yrpocture BhIpasKeHUE: QQ’LQSW .
12n+4 B (22_3)n+4 _22n+8.3n+4 _22n.28.3n.34 _28.34 M85 43 M3 a2 B
22n+5.3n+2_22n+5_3n+2_22n+5.3n+2_22n_25.3n.32_25_32_2 3 =2°.37=8.9=72

OTBeT: 72.

IIpumep 2. Hailigure 3HaYeHNE BhIPAXKEHUI IIPU JAHHOM YCAOBUHU:

2a—-5b+8 _
28a—7b+13,euu1§5t§5:§—6.
2a-5b+8 _6
5a-2b+8 1

2a-5b+8=6(5a-2b+8)
2a-5b+8=30a-12b+48
2a-5b+8-30a+12b-48=0
-28a+7b-40=0
-28a+7b=40
28a—-7b=-40
28a-7b+13=-40+13=-27

OrBeT: -27.

IIpumep 3. Permure ypaBHeHue: x°+5x2-16x-80=0.
x> +5x2-16x-80=0

(x3+5x2)+(-16x—-80)=0

x?(x+5)-16(x+5)=0

(x+5)(x*>-16)=0

(x+5)(x—4)(x+4)=0

x+5=0 unan x-4=0 wmam x+4=0

x=-5 x=4 x=—4

OrBeT: -5; —4: 4.
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Ipumep 4. Permute ypaBHeHMe: x5 +8x2%=x+8.
x3+8x%=x+8

x?(x+8)=(x+8)

x?(x+8)—(x+8)=0

(x+8)(x%2-1)=0

(x+8)(x—-1)(x+1)=0

x+8=0 wman x-1=0 wnam x+1=0

x=-8 x=1 x=-1

OrBeT: -8; —-1; 1.

IIpumep 5.1. Pemure ypaBHeHHe: X2 —2x+7-x=+7-x+48.
X2 —2x+7T—x=J7T-x+48

x?—2x+J7—x-J7-x-48=0

x?-2x-48=0 mpu ycaoBunu 7-x>0,T.e. x<7
D=(-2)2-4-1-(-48)=4+192=196

_~(2)-+196 _2-14_-12_

X

2-1 2 2
X, = _(_2)2+ 1“196 = 2-'-214 = % =8 — IIOCTOPOHHUM KOPEHBb, TaK Kak x<7
OrBeT: —-6.

IIpumep 5.2. Pemure ypaBHeHHe: X2 —2x++7-x=+7-x+48.
X2 —2x+J7-x=7T-x+48
on3: 7-x=0
x<7
X% =2x+7T-x-J7-x-48=0
x?-2x-48=0
D=(-2)?2-4-1-(-48)=4+192=196
o =—(2)-V196 _2-14_-12_

1 21 2 5
X, = —(—2); 1\/196 = 2-"214 . % =8 — me ynosaeTsopgaeTr O/13

OTBeT: -6.
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IIpumep 5.3. Pemure ypaBHeHHe: X2 —2x+7-x=+7-x+48.
x?—2x+J7T—x=J7-x+48
X2 —2x+J7-x-J7-x-48=0
7—x>0
{x2—2x—48=0
D=(- 2)2 4.1.(-48)=4+192=196
_2

~196 _2-14 _-12
1 2 2
1

=6

196 _2+14_16_ 8 — He yOIOBAETBOPLIET YCAOBUIO 7 — x>0

2 2

IIpumep 6. Permute ypaBHeHue: x(x2+10x+25)=14(x+5).
x(x?+10x+25)=14(x+5)
x(x+5)% =14(x+5)
x(x+5)?-14(x+5)=0
(x+5)(x(x+35)-14)=0
(x+5)(x%+5x-14)=0

x+5=0 uam x2+5x-14=0

x==5 D=52-4.1-(-14)=25+56=81
—5-81_-5-9_-14 _5+81_-5+9 _4
fry p— p—l =_7 fry frmy —_ =
T > 2 NN 7 2 °

OrBeT: —-7; -5; 2.

Ipumep 7. Permute ypasHenue: (x—3)(x2+14x+49)=11(x+7).
(x—3)(x?+14x+49)=11(x+7)
(x=3)(x+7)P=11(x+7)
(x—=3)(x+7)?-11(x+7)=0
(x+7)((x—=3)(x+7)-11)=0
(x+7)(x®+7x-3x-21-11)=0
(x+7)(x*>+4x-32)=0
x+7=0 wmam x*+4x-32=0

x==7 D=42-4.1.(-32)=16+128=144
LA 1AA 412 oA+ 144 _—4+12_,
SN 2 2721 2

OtBer: -8; -7; 4.
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IIpumep 8.1. Pemiure ypaBHeHue: (x2—-16)2+(x%+3x—28)° =
(x2-16)2+(x2+3x-28)2=0
x2+3x—28:(x—xl)(x—xQ):(x+7)(x—4),T.K.
D=3%-4.1-(-28)=9+112=121

~3-y121 _-3-11
= = =_7
X 2.1 2
= —3';\/1121 = _3;1 1 =4, Torma IIOAy4YaeEM

(=4 (x+4P +(x+7)(x-4)* =0
(x=4P ((x+4P +(x+7))=0
(x—4)2(x2+8x+16+x +14x+49) 0
(x—4)(2x* +22x+65)=0

(x-42 =0 uAH 2x%2+22x+65=0

x-4=0 D=b?-4ac=22?-4-2.65=484-520=-36<0
x=4 JAENCTBUTEABHBIX KOPHEN HET
Orser: 4.

IIpumep 8.2. Pemrure ypaBHeHue: (x2—-16)2+(x2+3x—-28)° =

(x2-16)2+(x2+3x-28)2 =0

(x2-16)? >0 u (x2+3x-28)? >0 mpu Ar060M 3HAYEHUH ITIEPEMEHHOMH.
CymMMa OBYX HEOTPHIIATEABHBIX CAQTa€MbIX PaBHA HYAIO, TOABKO €CAU OHU
o6a paBHBI HyAlO. [ToAydaeM cucTeMy ypaBHEHUH :

16=0
x2+3x-28=0

~-16=0 x2+3x-28=0
(x—4)(x+4)=0 D=32-4.1.(-28)=9+112=121
x-4=0 unan x+4=0 _3-J121_-3-11_ .
x=4 x=-4 %= 21 2
962:—3+\/121:—3+11:4
2-1 2
x=+4
x==7
x=4

OTBerT: 4.
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IIpumep 9.1. Penirite ypaBHEHUE: i+§—4O=O.

x? X
on3: x+#0
1) mycthb %= t, Torga ypaBHEHHUE [IPUHUMAET BU/I:
t2+6t-40=0
D=62-4.1.(-40)=36+160=196
t1:—6—\/196 _—6-14_ 1,

21 2
, _—6+J196 _—6+14_,
27T o 2

2) BepHEMCS K IIepeMeHHOHN X:

l=—10 UAU 1

x X

110 1 41

x X

=-10x 1=4x

__1 _1

~"10 77

1.1
OrBeT 10’ &
. 1,6
IIpumep 9.2. Pemninre ypaBHEHUE: —2+}—40=O.
x

L1+8 40-0

X2 X
Oon3: x#0
L+8 40-0]x°

X2 X

1+6x-40x%=0
~40x%2+6x+1=0
D=62-4.(-40)-1=36+160=196

L - —6-196 _—6-14 _1
1" 72.-40) 80 4
L _—6+J196 _-6+14_ 1
2" 72.(-40) -80 10

o101
OrBerT: 10°


http://www.time4math.ru/oge

E. A. IllupseBa BamayHuk (OI'D 2023)

IIpumep 9.3. Pemute ypaBHEHHE: %+g—40=0.
x
1+8_40-0
X2 X
1+6x—40x2_O
> -
x
2 _
1+6x—40x2=0 —-40x“+6Xx+1=0
220 D=6*-4-(-40)-1=36+160=196
1 x:=—6—4196=—6—14=1_
x=z 1 2.(-40) -80 4
x=—J; X _—6+4J196 _-6+14_ 1
10 2 2-(-40) -80 10
x#0
1.1
OrBeT ~10° &
. 1 7
IIpumep 10.1. Peinute ypaBHEHUE: -18=0.

(x-3P7 x-3
1) mycth x—3=t, TOrAa ypaBHEHHE IPUHUMAaET BU!

1 7 1o
5-§18-0

Oon3: t#0

tlz—%—ls=o\-t2

1-7t-18t%=0

~18t2-7t+1=0
D=(-7?-4-(-18)-1=49+72=121

(7121 7-11_1 f oCN)*HVI21 7411 1
17 2.(-18) 36 9 2”7 2.(-18) 36 2

2) BepHEMCH K IIepeMEeHHOHN X:

x—3=% UAU X — =—%
x—%+3 x=—%+3
x=3% x=2%
OTBeT:21 31
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IIpumep 10.2. Peinute ypaBHEHUE: 1 __ 7 -18=0.

(x-3P x-3

On3: x—-3=#0, T.e.x#3

1) mycTh xl 3" t, ToTIa ypaBHEHUE ITPUHUMAET BU:
-7t-18=0
D=(-7)?>-4-1.(-18)=49+72=121
t=7_“/121 7-11_ ) ¢ =7+\/121=7+11=9
1 2-1 2 2 2-1 2
2) BepHEMCS K IIepeMeHHOH X:
1 1 _
=3 =-2 AU x—_3—9
1 _ oife 1 _
3" 2\(x 3) x %3 9\(x 3)
1=-2(x-3) =9(x—-3)
1=-2x+6 1=9x-27
2x=6-1 -9x=-27-1
2x=5 -9x=-28
_nl _28_n,1
1
OrTBerT: 22,35.

IIpumep 11.1. Pemute ypaBHeHue: (x+5)*+(x+5)2-12=0.
(x+5)*+(x+52-12=0

1) mycTs (x+5)? =t , Torma ypaBHeHNe IPUHUMAET BUI;

t2+t-12=0

D=1%2-4.1.(-12)=1+48 =49

po=1-V49 _-1-7_ , f 1449 _-1+7 _,

1 2-1 2 2 2-1 2

2) BepHEMCH K IEPEMEHHOM X:

(x+5)2=—4 (x+5)2=3

JENCTBUTEABHBIX KOPHEN HET (x+52-3=0
(x+5F - (V3 =
(x+5-B)(x+5+/3)=
x+5-43=0 x+5+3=0

OtBeT: —5—/3; —5+3. x=-5+3 x=-5-3
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IIpumep 11.2. Pemute ypaBHenue: (x+5)*+(x+5)°-12=0.
(x+5)*+(x+572-12=0

1) mycTs (x+5)? =t (t>0), Torma ypaBHeHHE IPUHUMAET BH/I:
t2+t-12=0

D=12-4.1.(-12)=1+48=49

fo-1-V49 _-1-7_ ,

— HE YAOBAETBOPSET yCAOBHUIO t >0

NN 2
[ _1+VA9 _-1+7 _,
27T 0 2

2) BepHEMCS K IIepeMeHHOMN X:

(x+52=3
(x+5)72-3=0
(x+5) -(3)*=0

(x+5-/3)(x+5+3)=0
x+5-J3=0 wmam x+5+3=0
x=-5+3 x=-5-3

OTBeT: —5—+/3; —=5+43.

IIpumep 12. Pemure ypaBHeHne: x* =(x—42)2.

x* =(x—42)?
x*—(x-42)°=0

(x? —(x—42))(x%+(x-42))=0
(x2 —x+42)(x%+x-42)=0

x%-x+42=0 x*+x-42=0
D=(-1)2-4-1-42=-167<0 D=1%2-4.1.(-42)=1+168=169
JAENCTBUTEABHBIX KOPHEMN HET -1-/169 -1-13
X, = = =—
2-1 2
% _—1+4J169 _-1+13 -6
2 2-1 2

OtBeT: -7; 6.
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2— =
IIpumep 13. Pemture crucreMy ypaBHEHU: 3x“-8x=y,
9x-24=y.
3x*-8x=y,
O9x-24=y

3x2-8x=9x-24
3x2-8x-9x+24=0

x(3x—-8)-3(3x—-8)=0
(3x-8)(x—-3)=0
3x-8=0 wmam x-3=0
3x=8 x=3

A2
x—2§
y=9x-24

_n2 _9.02 _ _0-

Eauix—2§,Togr4l2§—24—24—24—0,

ecAu x=3, To Yy=9.-3-24=27-24=3.

()TBeT:(zggoJ;(s;sy

IIpumep 14. Pemnre cucreMy ypaBHEHUI: {7)62 ty=14,
2x%—y=22,
Tx?+y=14,
%sz—y=22
9x?+0=36 |:9
x?=4
x*-4=0
(x-2)(x+2)=0
x-2=0 wmam x+2=0
x=2 x=-2

y=14-7x>
Ecau x=2, To y=14-7-22=14-28=-14;
eca x=—2, To y=14-7-(-2P=14-28=-14.

OrBeTt: (-2; —14); (2; —14).

Bagagnuk (OT'D 2023)
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IIpumep 15.1. Pemrute cucTeMy ypaBHEHHH: {2x2 +y?=59,
10x2+5y% =59x.

2x2+y2=59, |5

{10x2+5y2=59x

10x2+5y2 =295,

{IO)C2 +5y2 ~590x

59x =295,

{92 =59-2x?

x=95,
y2=59-2x2

npu x=5 y?=59-2.52
y?=9
y?-9=0

(y-3)(y+3)=0
y-3=0 y+3=0
y=3 y=-3

OrBet: (5; —3); (5;3)

2x?+y? =59,

IIpumep 15.2. Peinute cucreMy ypaBHEHUH:
10x2+5y? =59x.

OrBet: (5; —3); (5;3)
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—21

IIpumep 16. Pemmiure HepaBeHCTBO: ———— >
e P p (x+6)2—10

—21
(x+6)%2-10 -
T.K.—21<0 u (x+6)?>-10%0, To pABHOCHABHBLIM K JIaHHOMY OyIeT
HepaBeHCTBO (x+6)2-10<0.
PaccmoTpuM byHKIIMIO f(x)=(x+6)?-10.
Hyau pysKIINHY :
(x+6)*°-10=0
(x+6-410)(x+6+10)=0
x+6-410=0 wmam x+6+10=0
x, =—6+410 x,=—6-+10

N306pa3uM cxeMaTudecKU rpaduk (QyHKIINN

f(x)=(x+6)>-10 (mapaboaa,a>0 - BeTBU BBEPX)

A

—6+10

-6 —

f(x)<0 mpu xe(—6—+/10; -6+410)
OrBeT: (-6-+10;-6+410).
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IIpumep 17. Pemure HepaBeHCcTBO: (x—7)2 <J/11(x—-7).
(x=7)2-V11(x-7)<0

(x—7)(x-7-11)<0

PaccmoTpuM yHKIMIO f(x)=(x—7)(x—-7—+11).

Hyau pyHkmm :

(x=7)(x-7-11)=0

x-7=0 wuan x-7-11=0

x,=7 x,=7+\11

I/Iso6pa31/1M cxeMaTudecku rpadpuk PyHKIIUU

=(x—7)(x-7-+11) (mapaboaa, a>0 — BeTBH BBEPX)

AL

f(x)<0 mpu xe(7; 7+J11)
OtBert: (7; 7+11).
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Baok 2. PHUIIH. PaciuupeHHass BepCHs
IIPUMEPBI

IIpumep 18. Cokparure Apodk: p(a) , ECAH p(x)=(x+gj(6x+%j.

OtBeT: 1.

x(18—x)_

IIpumep 19. CokpaTute ApPOOH: ﬂ, ecAn p(x)= -9

p(18-a)

pla) ] _a(18-a) (18-a)(18—-(18-a)) _a(l8-a) 9-a _
p(18-q P@PU-a== = g9~ a9 (8-aa

OtBeT: — 1.

IIpumep 20. Pemure ypasuenue: (4x—9)%(x—3)=(4x—9)(x-3)%.

(4x—9)%(x—3)=(4x—9)(x—3)?
(4x-9(x-3)—(4x-9)(x-3)*=0
(4x—-9)(x-3)(4x-9—(x-3))=0
(4x-9)(x-3)(3x—-6)=0

4x-9=0 wmam x—-3=0 wuam 3x-6=0
4x=9 x=3 3x=6
x=2,25 x=2

OtBerT: 2; 2,25; 3.

IIpumep 21. Pemure ypaBHeHUe: (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+7)(x—8)—(x—1)(x—-8)(x+11)=0
(x—1)(x—8)(x+7—(x+11))=0
(x—-1)(x-8)(x+7-x-11)=0
(x-1)(x-8)(-4)=0

x-1=0 wnam
x=1

OtBerT: 1; 8.
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IIpumep 22. Pemure ypasaenue: (x+3)°3=9(x+3).

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

(x+3)(x%2+6x)=0
(x+3)x(x+6)=0
x+3=0 uam x=0 waum x+6=0
x=-3 x=-6

OrBeT: —6; —3; 0.

IIpumep 23. Pemure ypasuenue: 4x2 —7x+13=(x+3)%.

4x2 -Tx+13=(x+3)
4x°%—Tx+13=x>+6x+9
4x°%-Tx+13-x*>-6x-9=0
3x?-13x+4=0
D=13°-4.3.4=169-48=121
_13-4121_13-11_2_1

T3 6 6 3
13+\/12 _13+11 24=4
2° 7 2.3 6 6
1
e
OrBeT 3

IIpumep 24. Pemure ypasHenue: x°=(11x-18)3.

x0=(11x-18)3
(x?)>=(11x-18)°
x?=11x-18

~11x+18=0
D=(-112-4-1-18=121-72=49

11-49 _11-7
X | 5 2
114440 _11+7 _
%275 7 0

OrBeT: 2; 9.
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IIpumep 25. Perure ypaBHeHne: x° =4x2+21x.
x3=4x2>+21x
x%-4x°-21x=0
x(x?-4x-21)=0
x=0 mam x%>-4x-21=0
D=(-4)2-4-1-(-21)=16+84=100
——4ywﬁ66=4—10=_3

e W 2
_—(-4)+00 _4+10 _,
%2 21 2

OtBer: -3; 0; 7.

IIpumep 26. Pemure ypasHeHue: (x—5)%(x—2)=4(x-5).

(x—5)*(x—2)=4(x-5)
(x-52(x-2)-4(x-5)=0
(¢ =5)((x—-5)(x-2)-4)=0
(x-5)(x?-5x-2x+10-4)=0
(x—5)(x*-7x+6)=0

x-5=0 wam x2-7x+6=0

x=5 D=(-72-4-1.6=49-24=25
=7—J25=7—5=1
2-1 2

_7+25 _7+5 _
%51 3 °
OrBeT: 1; 5; 6.

(3x+7y)? =10y,

IIpumep 27. Peniure cucreMy ypaBHEHUN:
(3x+7y)?=10x.

¥3x+7yﬁ=10y,

(3x+7y)?=10x

10x=10y |[:10

xX=y

(By+7y)y =10y

100y%-10y =0

10y(10y-1)=0 1) ecamy=0, T0x=0

y=0 HAH 10y—1=0 2) eCAI/Iy:O,l, TO)C=O,1

y=0,1 Orsert: (0; 0); (O0,1; O,1).
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IIpumep 28. Pemure cucreMy ypaBHEHUIM: {y2—2x=2, 2
x“+2xy-y- =8,

y—-2x=2,

{x2+2xy—y2=8

y=2+2x,

{xQ +2x(2+2x)_(2+2x)2 _8

X2 +4x+4x% - (4+8x+4x%)=8
xX2+4x+4x%>-4-8x-4x>-8=0

x2-4x-12=0
x2-4x+4-16=0
(x-2)>-16=0
(x-2-4)(x-2+4)=0
(x—-6)(x+2)=0

x—6=0 wnaum x+2=0
x=6 x=-2

1) ecam x=-2, 10 Yy=2+2x=2+2-(-2)=-2
2) ecan x=6, TO Yy=2+2x=2+2-6=14

OrBeTt: (—-2; -2); (6; 14).

L | x?+y=17,

IIpumep 29. Peurnte cuCcTeMYy YpaBHEHUMN:

24, =
XY 7,

2x%-y=20

3x?2=27 |:3
x2=9
x*-9=0

(x-3)(x+3)=0
x-3=0 wnau x+3=0
x=3 x=-3
1) ecam x=3, To y=7-x%>=7-32=7-9=-2
2) ecan x=-3, To y=7-x>=7-(-32=7-9=-2

OrBet: (-3; -2); (3; —2).

2x2% -y =20.

BamayHuk (OI'D 2023)
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IIpumep 30. Pemnre cucreMy ypaBHEHUM: < x N y+4

x-3y=17,
x yt4é
5 4
x="7+3y,
7T+3y  yt4_
5 4
7+3y(4+y+4(5:—1(20
5 4 1
28+12y  Sy+20 _-20
20 20 20
28+12y+5y+20=-20
17y=-20-20-28

-1

-1

-20

17y=-68
y=—-68:17
y=-4

opu y=—4 x=7+3-(-4)=7-12=-5

OrBeTt: (-5; -4).

IIpumep 31. Penmure cucreMy ypaBHEHHUMU:

(x-35)(y—-8)=0,*
y-6 _

x+ty-11

*(x=9)y-8)=0
x-5=0 unan y-8=0

x=5 y=8
- y-6 _
1) ecan x=5, TO 5ty-11 4
y-6_
y-o6

KOPHEHN HET

(ol
OrBerT: (32, 8).

BamayHuk (OI'D 2023)

x-3y=7,

S 4

1.

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

y-6

x+y—11_

2) ecan y=8, T0
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.. {x2=7y—3,
IIpumep 32. Peirnte cucTeMy ypaBHEHUH:
x?+19=T7Ty+y>

x?=7y-3,
{x2+19=7y+y2
7y—-3+19=7Ty+y?
7y-3+19-7y—-y?=0 1) ecan y=4, To 2) ecan y=-4, To
16-y2=0 x2=7-4-3 x?=7-(-4)-3
(4-y)(4+y)=0 x*=25 x?=-31
4-y=0 wnau 4+y=0 x2-25=0 KOPHEU HET
y=4 y=-4 (x—5)(x+5)=0

x-5=0 x+5=0

x=5 x=-5 Orser: (—5; 4); (5; 4).

IIpumep 33. Pemrure HepaBeHCTBO: (4x+1)(x—2)>-5.
(4x+1)(x-2)>-5

4x% -8x+x—-2+5>0

4x% -7x+3>0

PaccmoTpuM byHKIMIO f(x)=4x2-7x+3.

Hyau dyHKIMN

4x2-7x+3=0

D=b?-4ac=(-7)>-4-4-3=49-48=1

. _-b-D_7-V1_6_3 v —~b*+D_7+1_8_,
1 2a 24 8 4 2" 2a 24 8

N306pa3uM cxeMaTudecKu rpaduk QyHKIINU
f(x)=4x?>-7x+3 (mapaboaa,a>0 — BeTBU BBEPX):

+\—/+

f(x)>0 npmu xe(—oo; %ju(l; +0)

OTBerT: xe(—oo; %)u(l; +00).
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IIpumep 34. Pernrute HepaBeHCTBO: (x—6)2>(6x—1)2.
(x—6)° > (6x—1)?

(x—6)% - (6x-1)>>0

(x?-12x+36)—(36x?-12x+1)>0
x?-12x+36-36x2+12x-12>0

-35x2+35>0 |:(-35)
x?-1<0
PaccMmoTpuM pyHKIHIO f(x)=x°-1. N306pa3umMm cxeMaTu4ecku rpaduk
Hyau QyHKIIHHN : dysrIma f(x)=x>-1
X2 _-1=0 (mapaboaa, a >0 — BeTBU BBEPX):
(x-1)(x+1)=0
x-1=0 wnam x+1=0
x=1 x=-1 _|_ _ _|_

—1 1 T
OrBet: xe[-1;1]. f(%)<0 mmpu xe[-1;1]

Ipumep 35. Permrure HepaBeHCTBO: X2 (—x2—16)<100(-x2-16).
x?(-x?-16)<100(-x>-16)

(-x%2-16)<0

x?(-x?-16)<100(-x%-16) |:(-x%>-16)

x*>100

x*-100>0

PaccmoTpum yHKITHIO N306pa3um cxemMaTudecKu rpapuk PyHKIIUN
f(x)=x2-100. f(x)=x?>-100 (mapa6oaa,a>0 — BeTBU BBEPX):
Hyau pyHKIIMHN :

x?-100=0

(x-10)(x+10)=0 + — +

x-10=0 wuam x+10=0 —10 10 =
x=10 x=-10

f(x)>0 mpu xe(—o; —10]U[10; +x)
OtrBeT: x€(—0; —10]U[10; +0).
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-17

— — <0.
x2+2x-3

IIpumep 36. Peirnite HEPABEHCTBO:

-17
x2+2x-3
PaBHOCHUABLHBIM K JAHHOMY Oy[eT HEpaBEHCTBO X2 +2x-3>0

<0,T.K.-17<0 u x*+2x-3%0, TO

PaccMmoTpum yHKITHIO I/1306pa3HM CXeMaTHU4YeCKHU I'padUK PyHKIINH
flx)=x?+2x-3. flx)= x?+2x-3 (mapaboaa,a>0 — BETBU BBEPX):

Hyau dyHKIIMN
x%>+2x-3=0
D=22-4.1.(-3)=4+12=16

_2-J16 _2-4_ .

T p)
o =2+416 _2+4 .
221 2

f(x)>0 mpu xe(—ow0; —3)U(l;+)

OrBet: xe(—w0; —3)U(1l; +x).

IIpumep 37. Pemure HEPaBEHCTBO: T< 4x3 5
x2©

x= <4x—5(4

4 3
3x2<16x—20
12 12
3x?<16x-20
3x?-16x+20<0

|12

Paccmotpum pyHKITHIO 300pa3um cxeMaTudecKu rpadouk

f(x)=3x2-16x+20. by f(x)=3x>-16x+20

Hyan pyHKITHH (mapaboaa, a >0 — BEeTBH BBEPX):

3x?-16x+20=0
D=(-16)>-4-3-20=256-240=16
=—e46yw56=16—4=12=2

R 6 6
o =—(£16)+416 _16+4 _20_10_,1
2 2-3 6 6 3 "3

N \

1
<0 2;3=
OTBer: xe[Q;Séj. 79 1Py xe[ SJ
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IIpumep 38. Pemure cucreMy HEPABEHCTB: {

2(3x+5)-7(2x+3)>3x,*
(x—4)(x+7)<0**
*2(3x+5)-7(2x+3)>3x
6x+10-14x-21-3x>0
-11x-11>0

—11x>11 |:(-11)
x<-1
L,
—1 @
x € (—o0; —1)

BepHemcda K cucreme:

XE(—OO; _1)’
{xe(—7;4)

L

xe(-7;-1)

OtrBeT: xe(-7;-1).

\\\\\\\\\\\\'\1\\\\\\\\\4 o

3anagyHukK (OT'9 2023)

2(3x+3)-7(2x+3)>3x,
(x—4)(x+7)<0.

*F(x—4)(x+7)<0

Paccmorpum pyukimioo f(x)=(x—4)(x+7).
Hyau dpyskiyum :

(x—4)(x+7)=0
x-4=0 x+7=0
x=4 x==7

N3006pa3um cxeMaTudeCcKu rpapuk QyHKITUN
fx)=(x—-4)(x+7)

(mapaboaa, a >0 — BeTBU BBEPX):
+\ — / -
-7 4 T

f(x)<0 mpu xe(-7;4)
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IIpumep 39. Pemure cucreMy HepaBeHCTB: {4+(1-5x)°

_ 8-x >0

4+(1-5x2

3-7x<23-2x
r.x. 4+(1-5x)? >0, To rMoAy4aeMm
PaBHOCHABHYIO CUCTEMY :

8-x2>0,
—7Tx+2x<23-3
-x>-8, |:(-1)
-5x<20 |:(-9)
x<8,

x=>-4

—4 8 *

x €[-4; 8]

OrBet: x€[-4; 8].

8—x

>

3-7x<23-2x.

BamayHuk (OI'D 2023)


http://www.time4math.ru/oge

E. A. IllupseBa BamayHuk (OI'D 2023)

Baok 3. PHUIIA. TunoBbie 3K3aMEHAIlTHOHHBIE BapHAHTBI
ITPUMEPBI

IIpumep 40. Pemure ypasHenue x°=—(3-4x)3.

x°=—(3-4x)®
(x*) =(+(3-4x))
=—3-4x)
=-3+4x
x%2-4x+3=0
D=b?-4ac=(-4)>-4-1.3=16-12=4

~b-VD _4-V4_4-2_, o ——b*VD _4+J4 _4+2_,
2a 21 2 2 2a 21 2

X, =
OrseT: 1; 3.

-31 >0
x2-3x-10

IIpumep 41. Peiurrite HEPaBEHCTBO —

- -31 >0
x“-3x-10
31
x2-3x-10
T.K. 31>0u x?>-3x-10#0, To pABHOCUABHBIM K JAHHOMY GyIeT

>0

HepaBeHCTBO x> —-3x-10>0

PaccmoTpuM dbyHKIMIO f(x)=x2-3x-10.
Hyau pyHKIMN

x?-3x-10=0
D=b%—-4ac=(-3>-4-1.(-10)=9+40=49

o =b=D _~(-3)-49 _3-7_ , o =~PtVD _—(-3)+V49 _3+7 _
1 2a 2-1 2 2 2a 2-1 2

I/Iso6pa3HM cxeMaTudeckKHu rpadpuk PyHKIIUTU
f(x)=x?>-3x-10 (mapa6oaa,a>0 — BETBH BBEPX):

A

f(x)>0 mpu x e(—ow0; —2)U(S; +0)

OTBeT: xe(—0; —2)U(S; +00).
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2, .2_
IIpumep 42. Perure cucreMy ypaBHEHHI {x +y9 32,
xy=9.
xy=9

(x+yf =x*+2xy +y?
(x+yf = x*+y*+2xy
(x+y)>=82+2.9

)

(x+y)*=100

x+y=10 UAH x+y=-10
x+y=10 x+y=-10
{xy=9 {xy=9

CocTraBuM u PEUIINM ABE CUCTEMBI:

R {x+y=10 2) {x+y=—10
xy=9 xy=9
y=10-x y=-10-x
x(10-x)=9 x(-10-x)=9
10x—x%>=9 ~10x-x%=9
~10x+9=0 x?+10x+9=0
D=b?—-4ac D=b?—-4ac
D=(-10)?>-4-1.9=100-36=64 D=10%2-4.1.9=100-36=64
. ——b—VD _10-V64 _10-8 _, v ——b-vD_-10-64 _-10-8 _
' 2a 2-1 2 Y 21 2
o ——b+VD _10+/64 _10+8 _g o ——b+VyD _-10+J64 _-10+8 _ ,
2 2a 2-1 2 2 2a 2-1 2
a) mpu x=1 y=10-x=10-1=9 B) npu x=-9 y=-10-x=-10+9=-1
6) mpu x=9 y=10-x=10-9=1 r) mpu x=-1 y=-10-x=-10+1=-9

Orser: (1;9);(9;1);(-9;-1);(-1;-9).
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