E. A. IllupseBa Bamaysuk (OI'D 2022)

09. YpaBHEeHHSA
YacTp 1. PHITA
TEOPHUS u IIPUMEPBI
OnpeneaeHus

YpaBHeHHEe — PaBEHCTBO, co/epKalllee HEU3BECTHOE YHUCAO, 0003HaUYeHHOE OYK-
BOU, 3HAQYEHHUE KOTOPOTO HAJ0 HAUTHU.

KOpeHB YPABHEHHSI — 3HA4UYCHHE HEHU3BECTHOIO, ITPHU IIOJACTAHOBKE KOTOPOTIO
YpaBHEHHUCE O6paI_T_[a€TCH B BEPHOEC 9YHCAOBOE€ PaBE€HCTBO.

PellIHTHh YypaBHEHHE — HAUTH BCE €r0 KOPHU UAHU YCTAHOBUTH, YTO UX HET.

AuHeHHbIe YyPAaBHEHHSA

OO BUI: Penenue:

ax=b A) ecan a#0, TO x=b:a=§;

B) ecam a=b=0, To x — Ar060€ YHCAO;
B) ecam a=0,b#0, To HET KOpPHEH.

IIpumep 1. HaliguTe KOpeHb YyPaBHEHUL:

1) 10x=-80, 2) 7x=0, 3) 40x=3.
10x=-80 7x=0 40x=3
=-80:10 x=0:7 x=3:40
x=-8 x=0 x=i
40

YpaBHeHKH, CBOOAIIIHECHA K AHHEHHBIM

Teopema 1. Ecau Kk o6enM yacTsaM JaHHOTO YpaBHEHU IPUOaBUTH (MAU U3 00eUx

JacTed BBIYECTH) OTHO M TO K€ YHCAO, TO IIOAYYUTCS YPaBHEHHE, HMEIOIIee Te
Ke KOPHU, YTO U JaHHOE.

CaencrBue. Ecan Kakoe-HUOyAb canaraeMoe IIePEeHEeCTH U3 OHOM YacTUu ypaBHe-
HUd B APYTYI0, U3MEHUB IIPHU 3TOM €r0 3HaK Ha IIPOTUBOIIOAOXKHBIN, TO IIOAYIUM
ypaBHEHUE, UMEIOIIlee Te K€ KOPHU, YTO U OJAaHHOE.

Teopema 2. Ecau obe yacTu ypaBHEHHUS YMHOXHUTH (MAU Pa3deAUThb) HA OOHO U

TO 2K€ OTAUYIHOE€ OT HyAd 9HUCAO, TO IIOAYIHM YpPaBHCEHHE, UMCIOIIIEC TEC 2KE€ KOPHHU,
9TO M JAHHOC.

IIpumep 2. HaliguTe KopeHb ypaBHEHUd 12—-3x=—-4x+7 .
12-3x=—4x+7

-3x+4x=T7-12

x=-5 OtBeT: -5


http://www.time4math.ru/oge

E. A. [llupgaeBa

IIpumep 3. Hailinute KOpEHb ypaB-
HeHHUsS 3(x—-8)=—-6+x.

3(x—-8)=—6+x
3x—-24=-6+x
3x—x=-6+24
2x=18 |: 2
x=9

OtBeT: 9

IlpaBUAO IPOIIOPIIUU:

Bamaysuk (OI'D 2022)

IIpumep 4. Haligute KopeHb ypaB-

HEHUd x—i=E
14 7 °
5(14_£(1=E(Q
1 14 7
14x x 26
14 14 14 M
14x—x=26
13x=26 :113
x=2 OTBeT: 2

B BepHOI Iponopuuu NIponu3BeAcHNE KPaiHUX YA€EHOB

b d PaBHO IPOU3BEAEHUIO CPEIHUX.

IIpumep 5. HatiguTe KOpeHb ypaB-

HCHHH£=—§
x+4 3
20 _ 8
x+4 3 -4
S _ 2
x+4 3

x+40 x#—4
10 IIPaBUAY IIPOIIOPLIVH :

5:-3=(x+4)-(-2)
15=-2x-8
2x=-8-15
2x=-23 :2
=-11,5
OtrBer: -11,5

KBampaT cyMMbI/ Pa3HOCTH:
(a+b)? =a?+2ab+b?
(x—3)2=x*-2-x-3+32=x*-6x+9
WA
(=3 =(x~3)(x~3)=x*-3x-3x+9=

=x>-6x+9

IIpumep 6. Haiinure KopeHb ypaB-

9
—— _=-10.
HEHUdA 7 0
9 __10
x-=7 1

x=-7#0 x=#7
10 IIPaBUAY ITPOIOPIIUH :
9.-1=(x-7)-(-10)
9=-10x+70
10x=70-9
10x=61 |:10
x=6,1
OtseT: 6,1

IIpumep 7. HaliguTe KOpeHb ypaB-
HeHUd (x+4) =(11-x)>.
(x+4P=(11-x)
(x+4)(x+4)=(11-x)(11-x)
x*+4x+4x+16=121-11x-11x+x?
xX*+4x+4x+11x+11x—x*=121-16
30x=105  [:30
x=3,5

OrBer: 3,5
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KBazpaTHbIE€ YPABHEHHS:
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Hemnoansbie
2=0, ax’>+bx=0, ax’+c=0,
b=0,c=0 c=0 b=0
x%=0 (!) Ectb oOmuit MHO- PazHoCTb KBagpaToB?
- 2
0 S () ma () ser
X =ox= a?—b?=(a—b)(a+b)
x(axxb)=0 KOpHEU HeT

x=0 axtb=0

IIpumep 8. PeinuTe ypaBHEHUE
(4x-3)(-x+11)=0. Ecau ypaBHeHUE

nuMeeT Ooaee OMHOTO KOPHS, B OTBET
3aIuIIUTE MEHBIIUN U3 KOPHEMN.

(4x-3)(—x+11)=0
ab=0=a=0 uau b=0

4x-3=0 -x+11=0

4x=3 14 -x=-11 l:(—1)
3. x=11

x—Z 0,75

MEeHbUWUL KOPEHb
Orset: 0,75

IIpumep 10. Pemiure ypaBHEHHE
x*>—400=0. EcAu ypaBHEHUE UMEET
6oaee OJHOTO KOPHS, B OTBET 3aIlH-
IIUTE MEHBIIIUN U3 KOPHEU.

X2 -400=0
x*>—(20 =0 — pa3HOCTH KBaIpaToOB
(x—20)(x+20)=0

x-20=0 x+20=0
x=20 x=-20
MeHbUWULL KOpeHb
OtrBet: —-20

(Wax)*~(Jc)*=0
(Wax—+c)(Wax+c)=0
Jax—\Jc=0 Jax+Jc=0

IIpumep 9. Peutute ypaBHEHUE
6x*>+54x=0. Ecau ypaBHEHHE UMEET
6oaee OJHOTO KOPHs, B OTBET 3allU-
miuTe OOABIITHH U3 KOPHEH.

6x*>+54x=0

6x(x+9)=0

ab=0=a=0 uau b=0
6x=0 16 x+9=0
x=0 x=-9

6o1bUUTL KOpEeHb

OtBeT: O

IIpumep 11. Pemure ypaBHEHHE
8x?>-56x=0. EcAu ypaBHEHUE UMEET
boaee OJHOTO KOPHS, B OTBET 3allH-
IUTe OOABIITHH U3 KOPHEH.

8x2-56x=0

8x(x-7)=0

ab=0=a=0 uau b=0
8x=0 18 x-7=0
x=0 x=7

6o1bUUTL KOpEeHb
OrBetr: 7
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IToAHBIE
OOmmwmH BUMI: [IpuBegeHHOE:
ax’+bx+c=0 xX*+px+q=0
— 2 p—
D=b"~4ac Teopema BueTa:
1) D>0 2 KopH4A xl,2=_b2i0:/5 2+ pxtq=0
2) D=0 1 xopeHb x=§—b XX =4,
4 X, +X,=-p

3) D<0 kopHEN HET

IIpumep 12. Peinure ypaBHEHHE
x*>+48=14x. Ecau ypaBHEHNE UMEET
6oaee omHOTO KOPHSI, B OTBET 3aITH-
IIUTE MEHBIIIUN U3 KOPHEU.

x*+48=14x
x*-14x+48=0
X, X, =48,
{xﬁx2 =+14
x, =8
X, =6 — MeHbU Ul KOpeHb

OtBeT: 6

IIpumep 14. Peniure ypaBHEHHE
4x*>-14x-18=0. Ecau ypaBHEHHE
nMeeT 60oaee OMHOTO KOPHSI, B OTBET
3aIIUIINTE MEHBIIIUN U3 KOPHEMN.

4x*-14x-18=0 :2
2x*-7Tx-9=0
a=2 b=-7
D=b%-4ac
D=(-7-4-2-(-9)=49+72=121>0
o oD H121 T+11_, o

c=-9

! 2.2 4
_—(=7)-v121_7-11_
X, 59 7 1 (merbu.)

OtBet: -1

IIpumep 13. Pemnure ypaBHEHNE
x*>—-27=6x. EcAu ypaBHeHHE UMEET
6oaee OHOTO KOPHSI, B OTBET 3aITH-
ITHUTEe OOABIITHH U3 KOPHEH.

x*—27=6x
x*—6x-27=0
X, x, =—27,
{xlﬂc2 =+6
x, =9 — bosbuwull KopeHbs
X, =-3
Orser: 9

IIpumep 15. Pemniure ypaBHEeHUE
5x°+12x+4=0. Ecau ypaBHEHME
nMeeT 0oAee OJHOTO KOPHS, B OTBET
3arIunIuTe OOABIITHUH U3 KOPHEH.

5x*+12x+4=0
a=5 b=12
D=b?-4ac
D=122-4.5.4=144-80=64>0
_—12+64 _-12+8 _

c=4

—-0,4 (6orbwn.)

1" 2.5 10
_-12-J64 _-12-8 _
7755 10 2
OtrBet: -0,4
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