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13. HepaBeHCTBa
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PeleHHeM HepaBeHCTBA C OIHUM HEU3BECTHBIM HA3bIBA€TCS TO 3HAYEHUE HEU3-
BECTHOTO, IIPHU KOTOPOM 3TO HEPABEHCTBO obpalllaeTcd B BEPHOE YHCAOBOE HeEpa-
BEHCTBO.

PelIHTHh HEPABEHCTBO — HAUTH BCE €ro PEeIleHNs UAU YCTaHOBUTD, YTO UX HET.

CrolicTBa HEPAaBEHCTB

1. Arobo#i YAeH HepaBEHCTBA MOXKHO IMEPEHECTH M3 OJHOM JYaCTH HepaBEHCTBA B
APYTYIO C IIPOTHUBOIIOAOXKHBIM 3HAKOM, IIPU 3TOM 3HAaK HEPABEHCTBA HE MEHSIETCS.
2. Obe yacTu HepaBEHCTBA MOXKHO YMHOXKHUTH UAU Pa3deAUTb Ha OOHO U TO K€
YHCAO, HE paBHOE HyAI0. EcAM YHCAO ITOAOKUTEABHO, TO 3HAK HEpPaBEHCTBA HE Me-
HSIETCS, €CAH OTPHUIIATEABHO — 3HAaK HEPABEHCTBA MEHAETCS Ha ITPOTUBOIIOAOXKHBIH.
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AuHeHHbIe HEpaBEeHCTBA

OO6uwmit BUa: AATOPUTM pENIEeHUd HEPABEHCTB, CBOAAIIUXCS K AUHEWHBIM:

1) mepeHeCTH YAEHBI, coAepKallliie HEN3BECTHOE, B AEBYIO YaCTh,

a 4YA€HBI, He coAepIKallliie HEU3BECTHOE, B ITPaBYyI0 (CBOMCTBO 1);

ax<b ax<b 2) mpuBeas MOAOOHBIE YAEHBI, pa3deAuTh 00e YacTHU HepaBeH-
cTBa Ha KO3(P(PUIIMEHT IIPU HEU3BECTHOM, €CAHM OH HE paBeEH
HYAIO (CBOMCTBO 2).

ax>b ax>b

IIpumep 1. Peiniure HEPaBEHCTBO:

a)6x—7>10x+5 6)17x-4(3x-8)>80
6x-10x>5+7 17x-12x+32>80
—-4x>12  [(-4) -4<O0 Sx>80-32
x<-3 5x>48 S
22277777777 - x>9,6
_3 x SLLLLLLLLL L L
x € (—o0; —3) 9,6 T

x€[9,6; +x)

PellteHneM CHCTEMBI HEPABEHCTB C OJHUM HEHU3BECTHBLIM Ha3bIBACTCd TO 3HAYEC-
HHWE HEU3BECTHOI'O, ITPX KOTOPOM BCE€ HEPABEHCTBA CHCTEMBI 06paHJ,aIOTCH B BEpP-
HBI€ 9YHMCAOBEBIE€E HEPABCHCTBA.

PellIHTH CHCTEMY HEPaABEHCTB — HAUTU BCE PELIEHHS 3TON CUCTEMBI UAU yCTa-
HOBHUTB, YTO UX HET.

CHcTeMBI ABYX AHHEHHBIX HEPAaBEHCTB

AATOPUTM:
1) pemuTh 00a HEPABEHCTBA,

2) n306pa3uTh Ha YUCAOBOM OCH MHOXKECTBO PEIIeHUH IIepBOT0 M BTOPOro Hepa-
BEHCTB CHUCTEMBI;

3) ompeneAuTh 3HAUYEHUI HEU3BECTHOI'O, KOTOPbIE OJAHOBPEMEHHO MIpPHHAIAEXKAT
obouM HHTEpPBaraM.

IIpumep 2. PeinuTe cucreMy HEPABEHCTB:

a){x—Q,ISO {xSQ,l 6){—72+8x<0 {x<9
—-2x+2<3 -2x<1  [(-2) 5-6x>-13 —-6x>-18 [(—6)
x<2,1 x<2,1 8x<72 |8 x<9
{—2x£3—2 {xZ—O,S {—6x>—13—5 {x<3
_[////////\_ - ﬁﬁﬁﬁﬁﬁﬁzk \v -

—0,5 21 = 3 9
x€[-0,5;2,1] X € (—o0; 3)
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IIpumep 3. Pernute cucreMy HEPABEHCTB:

x-32-2 x=2-2+3 x2>1 1-14 i‘ .
x+1,4<0 x<-1,4 x<-1,4 ’ 5 *
penieHu HeT
KBazpaTHbIe HepaBeHCTBa:

OO6ImM BUI: Cr1ocoOBI peIeHud:

ax’>+bx+cv0, a=0 1) cBemeHUE K CUCTEME AUHEWHBIX HEPABEHCTB;

V — 3HaK HEpaBEHCTBAa 2) c moMo1Ibio rpaduka KBagpaTUYHON (PYHKIINU;

(<, >, <, >) 3) MeTOoo UHTEPBAAOB.

CBezneHHE K CHCTEME AHHEHHBIX HEpaBeHCTB (1 crmoco0b)

AATOPUTM:
1) Pa3AOKUTE KBAAPATHBIA MHOTOYAEH HAa MHOXKHUTEAU ax’+bx+c=a(x—x)(x—x,);
2) COCTaBUTH U PEIIUTH ABE CUCTEMBI;
a>0 a<0
a-b>0= UAU
b>0 b<0

3) 0OBEeIUHUTD PellleHHs 00eUX CUCTEM.

aob<O:>{a>O AU {a<0

b<0 b>0

IIpumep 4. Pemnite HepaBeHCTBO X2 +x—20>0.

x2+x-20>0 (x+5)(x—4)=0

x?’+x-20=0 x+5>0 x+5<0

D=12-4-1.(-20)=81 {x2—5 {x3—5

. =—b—\/5=—1—\/ﬁ=_5 x=4 x<4

1 2a 2-1 _[ f;//////= ////////\5 \_ -
_b+yD_—1+4B1_ -5 4 a2 5 4 =
2" " 9 921 =4 x €[4; +0) X € (—o0; — 5]

x*+x-20=(x+5)(x~4) OTBeT: x € (—o0; —5]U[4; +o0)

IIpumep S. Peinure HEpaBeHCTBO (x+10)(x—-2)<0.

(x+10)(x-2)<0
x-2>0 x>2 T\ Ja— )
x+10<0 x<-10 —ﬁ) 5 :1—: PELIEHUHN HET

{x—2<0 {x<2 7 » xe(-10;2)

x+10>0 x>-10 —10 2 T
OtBet: x€(—10;2)
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C nomousio rpadpHKa KBaApaTHIHOH PyHKUHH (2 cIIOCO0)

AATOPUTM:

1) HaliTu AEeHCTBUTEALHBIE KOPHM KBAApPATHOIO ypaBHeHHA ax’+bx+c=0 wnau
YCTAaHOBUTD, YTO UX HET;

2) onpeaeAnTh HalpaBAEHHE BETBelH mapaboasl y=ax?+bx+c;
3) n300pa3uTh 3CKU3 rpaduka KBaapaTUIHON (PYHKIIUU, UCIIOAB3Ys TOYKH Ilepe-
cedyeHUd (KacaHUs) ¢ ocbio OX, €CAU OHU €CTbh;

4) o rpadpUKy OIIPEnEAUTD IIPOMEKYTKH, HAa KOTOPBIX (DYHKIUA IPUHUMAET HyXK-
HbIe 3Ha4YE€HU4.

D>0 D=0 D<O0
a>0 \_/
+ + + + + .
i\ — /T2 iI: Lo T ;—1_:
I + Lo N Ly N
Cl<0 /\
IIpumep 6. Peuure HepaBeHCTBO x2+12x+32<0.
x*+12x+32<0 a=1>0 BeTBU BBepX
x?+12x+32=0
D=b?-4ac=122-4.1-32=16
v -~b=VD_-12-16_ ¢
! 2a 21
N _—b+{D _ —12+Jﬁ=_4
2 2a 2-1 OTBeT: x€[-8; 4]

IIpumep 7. Pemnre HEpaBeHCTBO 7x—x°<0.

Tx—x%<0 a=-1<0 BeTBH BHHU3

OTBeT:
x € (—o0; 0)U(7; +0)
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IIpumep 8.

Peminre HepaBeHCTBO x2+100<0.
x?>+100<0
x?2+100=0
x?=-100

KOPHEH HET 4 OTBeT:

HEPaBEHCTBO HE
a=1>0 BeTBHU BBEPX x MMEET PEIEeHUN

y

MeToa HHTepBaAoB (3 crmoco0)

AATOPUTM:
1) HatiTu HyAu QYHKIUHU Y =ax>+bx+c, pElUB KBaApPaTHOE ypaBHEHNE
ax?+bx+c=0;
2) OTMETHUTH IIOAOKEHUE HyAeHr Ha ocu Ox;
3) onpeneAuTh 3HAKH (PYHKIIUU B IIPOMEXKYTKaAX MEXKAY HYASIMU;
A. BBIYHCAUTD 3HaUeHHE (PyHKIINHU B TouKe x=0 (MAH, HarrpuMmep, x=1), oTMe-
TUTH 3HAK B COOTBETCTBYIOIIIEM ITPOMEIKYTKE,
B. onpeneanTs 3HAKH B OCTAABHBIX ITPOMEIKYTKAX I10 IIPABUAY:

D>0 (2 xopHH) + — + — + _
3HAKU YepenyroTcs o e ; ) pe >
D=0 (1 xopeHs) + + — _
3HAKH COBIIQIaroT o 5 o ;
D <0 (meT xopHeH) + _
dYHKIMSI COXpaHdeT 3HaK p po

Ha BCEU YUCAOBOM OCHU

4) BBIOpATh MPOMEKYTKHU, HAa KOTOPBIX (PYHKIIUS ITPUHUMAET HY>KHbIe 3HAYEHUS.

IIpumep 9. Pemnte HEpaBeHCTBO 4x2>9.

4x2>9

4x?-9>0 rpu x =0

4x?-9=0 + + 4x?-9=4.0°-9=-9<0=
(2x-3)(2x+3)=0 —1,5 0 1,5 ¢ Ha uHTepaase (-1,5;1,5)
2x-3=0 2x+3=0 3HaK "—"
2x=3 2x=-3

x=1,5 x=-1,5 OrBert: x€(—;—1,5]U[1,5; +x)
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IIpumep 10. Pemure HepaBeHCTBO x2—-2x+15<0.

x?-2x+15<0 mpu x=0 x2-2x+15=0?-2.0+15=15>0
x?-2x+15=0 Ha BCEH YMCAOBOIL OCcH 3HAK "+"
D=b?-4ac + .
D=(-2)2-4-1.15=-56<0 z

KOPHEHN HET OTBeT: HEPABEHCTBO HE UMEET PEIIIEHUN

IIpumep 11. Pemure HepaBeHCTBO x2+12>0.

x?+12=0 mpu x=0 x*+12=0%+12=12>0
x?=-12 HAa BCell YMCAOBOM OCH 3HAK "+"
KOPHEN HET +
LLLLLLLLLLLLLLLLL LI Ll
£

OtBet: X€R, To eCTb X — AT0OO€E YHCAO

IIpumep 12. YkaxkuTe HEpaBEHCTBO, pPeIlleHHe KOTOPOT'0 U300paskeHOo Ha PUCYHKE:

77777777 S
0 9 T
1) x*-81<0 2) x*-81>0 3) x*-9x<0 4) x*-9x>0

Pentum HepaBeHcTBO Nol:

x*—-81<0 KopHU He COBIAIalOT C JAHHLIMU PHUCYHKA.
2 —_— =

x*-81=0 Takue Xe KOPHU [acT HEpaBEHCTBO No2, mo-

(x=9)(x+9)=0 OTOMY €r0 TOXKE MOXKHO IPOUTHOPUPOBATE.

x-9=0 x+9=0

x=9 x=-9

Penrnm HepaBeHCTBO No3:

x?-9x<0

a=1>0 BeTBU BBEPX

Pemrenue coBragaeT ¢ N300paskeHHBIM Ha
PHUCYHKE, B UHOM CAy4Ya€e BEPHBIM ObIAO ObI
HepaBeHCTBO No4.

OrtBeT: 3
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