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JlnHenHble HepaBeHCTBA

JInHenHbIM HepaBEeHCTBOM C OHOMU
NnepeMeHHON x Ha3bIBalOT HEPABEHCTBA
BUAOA ax+b>0 (BMECTO 3HAKA > MOXET ObITh,
pasymeeTtca,nobdon apyron 3Hak
HepaBeHCTBA),rae a U b - AEUCTBUTENbHbIE
yucna (a#0)



npaBuno

 [IpaBuno 1. Nioboi uneH HepaBeHCTBA MOXKHO
nepeHecTn U3 04HOU YacTn HepaBEHCTBA B APYryto C
NPOTUBOMNOSIOXKHLIM 3HAKOM,HE MEHSAA NPpU 3TOM 3HaKa
HepaBeHCTBa.

* [1paBUNo 2. O6e yactu HepaBeHCTBa MOXKHO
YMHOXMWTb UNW pa3genntb Ha OOHO U TOXe
MOrOXXUTEbHOE YMCIIO0,HE MEHSAH MPWU 3TOM 3HaKa
HepaBeHCTBa.

* [1paBUo 3. O6e yacTu HepaBeHCTBa MOXKHO
YMHOXUTb UM pasgenutb Ha O4HO N TOXe
oTpuuaTteribHoe YMCno,u3MeHUB NPU 3TOM 3HaK
HepaBeHCTBA Ha NPOTUBOMONOXHbLIN (<Ha>,<Ha=2).



npumep

PelunTb HepaBEeHCTBO
PelwieHne: YMHOXUM

Obe yacTn HepaBeHCTBa Ha MOSIOXUTENbHOE
yucrio 15,0cTtaBmB 3HaK HepaBeHCTBa 6e3
N3MeHeHNs (NpaBuno 2).3TO NO3BONUT HaM
0CBODOANTBLCS OT 3HAMeHaTenen, .e. NePeENTU K
boriee NpocToMy HepaBEHCTBY,PaBHOCUITBHOMY
OaHHOMY:



Bocnonb3oBasLlunch NpaBunom 1 pelieHnsa HepaBeHCTB,
nepeHecem 4rneH 30x n3 npaBon 4YacTu HEpPaABEHCTBA B
feBylo,a YneH -3 —13 f1eBou YacTu B npaByto (C
NPOTUBOMNOSMOXHbIMU 3HaKkammn).l[lony4nm:

11x-30x>-1+3;
-17x>2.
HakoHeLl, npumMeHMB nNpaBuno 3,nony4vymm:



KBagpaTtHble HepaBEeHCTBA

KBagpaTHbIM HEPABEHCTBOM C OHOW
nepemMeHHON X Ha3blBalOT HEPABEHCTBO
BMAaA ax2+bx+c>0 ,FAe a,b,c -AENCTBUTENbHbIE
yucna (kpome a=0).



npaBuno

[TpaBmno 1.Ecnu kBagpaTHbI Tpex4neH

ax>+bx+c H& UMEET KOPHEMU (T.e. ero

OUCKpUMUMHAHT D-oTpuuarenbHoe Y1Cro)u

ecnu npu atomMm a>0,To Npu BCeX

3Ha4YeHUAX x BbINOSIHAETCA HEPABEHCTBO
ax?+bx+c>0.

MHbiMK cnoBamun, ecnn D<0,a>0,To HepaBEHCTBO
ax?+bx+c>0 BbINONHAETCA MNPM BCEX X; HAMNPOTUB,
HepaBeHCTBO ax?*+bx+c<0 B aTOM crny4yae He nUMeeT
peLleHnn.



[1lpaBuno

[TpaBmno 2.Ecnu kBagpaTHbIA TPEXUIIEH ax2+bx+c
He MMeeT KopHen (T.e. ero AUCKPUMMHAHT D-
oTpuuaTenibHOEe YNCNO)X ecrnin Npu 3TOM a<0,TO
Npu BCeX 3HAYEHUSAX X BbIMONHSAETCH
HepaBEHCTBO

ax?+bx+c<0.

NHaue rosopsi, ecnm D<0,a<0,T0 HepaBeHCTBO ax*+bx+c<0
BbIMOSTHSAETCS NPW BCEX X; HANPOTUB,HEPABEHCTBO ax*+bx+c=0 B
9TOM Clly4yae He MMeET peLUeHUn.

TN yTBEPXKOAEHNA-HACTHbIE Clly4al cne,u,yrou_l,elh TEOPEMDLI.



Teopema

* Ecnn kBagpaTHbIN TPEXYNEH ax2+bx+c
MMeEET oTpuLaTenbHbIU ANCKPUMUHAHT, TO
npu nobom x 3Ha4YeHne TpexyreHa nMeeT
3HaK cTapLiero KoamuuueHTa a.



[Tpumep
PelunTb HeEpaBeHCTBO X*-6x+8>0.

PelwieHne: Pa3noxmnm KkBagpaTHbIN TPeXYNeH x?-6x+8 Ha
NMMHENHblIe MHOXUTENN. KopHAM TpexyrieHa SBnsTCS
yucna 2 n 4.Bocnonb3oBaBLUMCL U3BECTHOW U3 Kypca
anredbpbl ona 8-ro popmyrnon ax?+bx+c= a(x-x1)(x-x2),
nony4nm: Xx2-6x+8=(x-2)(x-4).

OTMETUM Ha YMCITIOBOW NPSAMON KOPHU TpexyrneHa:2 n 4.
(pUCyHOK). BbigcHMM, Korga npousseneHne (x-2)(x-4)

[TonoXuTenbHO, a Koraa oTpuLaTenbHO.




Ecnn x>4,170 x-2>0 u x-4>0,3Ha4nT,(Xx-2)(x-4)>0.Ecnun 2<x<4.10
x-2>0,a x-4<0,3HauuT,(x-2)(x-4)<0.Ecnn,HakoHeL,X<2,TO U
x-2>0,n x-4<0,a notomy (x-2)(x-4)>0.Hac nHrepecyert Bce Te
3Ha4YeHUA NepeMeHHOU X, NPU KOTOPbIX AaHHbLIA KBaapaTHbIN
TpexudneH x?-6x+8 nNpuHUMaET NosSIoXUTENbHbIE 3HAYEHUA.DTO
MMEET MECTO Ha ABYX OTKPbITbIX fydax

OT1BeT: X<2:x>4.

MeToa paccyxaeHumn, KOTopbiv Mbl MPUMEHUSTN B NPUMEpPE,
Ha3bIBalOT OOLIYHO METOJOM MHTEPBAIOB (MM METOIOM IIPOMEKYTKOB).OH
AKTUBHO MCIIOJIb3YETCSI B MATEMATUKE Ul PELICHUI PAlMOHAJIBHBIX HEPABEHCTB.



PaunoHanbHble HEpaBEHCTBA

PaunoHanbHoe HepaBEHCTBO C OOHOM
nepemMeHHOU X -9TO HEPABEHCTBO BMAA h(x)>q(x)
rae h(x) U q(x) -paunmoHanbHble BblpaXXeHus, T.e.
anrebpanyeckme BblipaXeHUs, COCTaBr1EHbIE N3
yucrna v nepeMeHHON X C NMOMOLLbIO onepaunm
CITOXEHUS, BblYUTAHUA, YMHOXEHUS, OENEHNSA U
BO3BEOEHUA B HAaTyparbHYH CTEMEHD.
Pasymeetcsd, nepeMeHHast MOXET ObITb
ob03Ha4veHa nbdon gpyrom OYKBOMW.



[lpaBuno

[1pn pelieHnn paymoHanbHbIX HEPaBEHCTB
MCMOSb3YKTCA Te NpaBuna, KOTopble ObINu
chopmynupoBaHbl B npeabiayLmx crnangos. C
MOMOLLbIO 3TUX NpaBu 06bIYHO NpeobpasytoT
3aJaHHOe paumoHanbHOEe HEPaABEHCTBO K BUAY
f(x)>0(<0),roe f(x)-anrebpanyeckas opoodb (Mnu
MHoOroudneH).[lanee pasnaratoT YNCnuTenb n
3HameHartenb Apoodu f(x) Ha MHOXUTENW BUOA X-
a (ecnun, KOHEYHO, 3TO BO3MOXHO) N MPUMEHSIOT
METO[ MHTEPBAroB, KOTOPbIE Mbl YXXe
ynoMuHanm u nogpobHee rnokaxem Ha npumepe.



NMMepP

PewnTb HepaBEeHCTBO: ( x+1 (x-2)=<0.
PeweHune: aBneuem Heo6xou|/||v|y+o NHpopmaLunto
N3 PUCYHKa,

HO C ABYMS1 USMEHEHUAMU. Bo-nepBbIX, NOCKOSbKY HaC
NHTEPECYET, NMPU Kaknx 3Ha4eHUsIX X BbIMOSTHAETCS
HepaBeHCcTBO f(x)<0,Ham npuaeTca BolbpaTb
NPOMEXYTKU

Bo-BTOpbIX, HAc ycTpanBalT U Te€ TOYKU, B KOTOPbIX
BbIMosiHAeTCs paBeHCcTBo f(x)=0.9T10 ToukM -1,1,2,
OTMETUM NX HA PUCYHKE TEMHbLIMUN KPY>KOYKaMMN U
BKIIOYMM B OTBET. Ha pucyHKe npeacraBrieHa
reomeTpuyeckas nnncTpauns peeHus
HepaBeHCTBa, OT KOTOPOW HETPYAHO NEPENTHn K
aHanMTM4ecKoun 3anucu.

OTBeT: X £-1; 1€ x 2




[1pe3eHTauUnto BbINOMHANMN:

yyeHukn 9 «A» Knacca:
KonotoBknHa Mapus
CnupbkoBa KceHus
LLlamnHa Buktopus.



