PyHKUMK U rpacdmKu
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7. PeminTe HEPABEHCTBO C IIOMOIIBIO I'pa)UKOB:

1) Vx<6—x; 3) 1—/x>x—5;
2) Vat1>2x—183; 4 Jx> |x—2.

0 8. Iama dysxmus y = ax?+ 2x + 1.
Ilpy xaxkux 3HAUEHHSX IIapaMeTpa a:
1) mepaBencTBO y < 0 He MMeeT pelleHUI;
2) pemenmeM HepaBeHCTBa Y < 0 OyzeT ONMH KOHEUHBIA IIPOMEIKYTOK;
3) mepaBeHcTBO Yy < 0 OygeT BBIIOJIHATHCA IPU BCEX X;

4) pemenueM HepaBeHcTBa Yy < 0 OymeT oO0benuHeHUWE NBYX 0€CKOHEUHBIX
IPOMEIKYTKOB?

§ 10
PeweHue cucrtem ypaBHEHMﬁ U HEepPaBEHCTB
C noMmoulbio rpa(bl‘lKOB

o CtpouMm rpaduk ans ypaBHeHUs C ABYMA HEW3BECTHbIMH

PaCCMOTpI/IM IIpUMepPhbI ypaBHeHI/Iﬁ C ABYMd HEM3BECTHBIMM:

) x+y=3; 4) 2y + x® = 5;
2) x— 2y =4; 5 (x+1)(y—4)=3;
3) 3x+ 2y =6; 6) (x —1)2+y?=25.

Takue ypaBHeHUA He IO3BOJIAIOT OJHO3HAYHO HANTU HEU3BECTHBHIE X U Y.
MosXHO MEHATHL 3HAYEHWS OJHOTO M3 HUX ¥ HAXOAUTH COOTBETCTBYIOITUE
3HAUEeHUs Apyroro. VMHBIMU CJI0BaMU, HA TaKue ypaBHEHUS MOKHO CMOTPETH
KaK Ha B3aBUCUMOCTU MeKAY IMepeMeHHBIMH X U Y. OTH 3aBUCUMOCTHU
uzobpakamTca rpaduyecKyu Ha KOOpAMHATHOHN mockoctu xOy (puc. 90).




PeweHue cuctem ypaBHEHUH U HEpPaBEHCTB...
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Kax crposarca stu rpadpuru? Ilepsrle Tpu rpauka — 3TO IPAMBIE, M300-
paskarIlue Ha KOOPAWHATHON IIJIOCKOCTH JUHENHYIO 3aBUCHUMOCTD MEKIY
nmepeMeHHbIMU. X MOMKHO CTPOUTH IO-pasHOMYy. MOIKHO BBIPA3UTh Y KaK
dyHKIIUIO OT X U cTpouTh rpaduk JguHelHON (yHKIMU. MOXHO, 3HAadA, UTO
rpaKOM ABJAETCSA IpAMasd, ONHO3HAYHO OIpefesseMasd ABYMs TOUKAMU,
HaWiTM ABe TOUYKHU, JiesKallume Ha TrpaduKe 3aBUCHUMOCTH, HAIPUMED, TOUKHU,
JIesKalle Ha OCSX KOOpPJMHAT.

Tpu craepyromux rpaguka — 3ToO rpaUKM KBaJPaTHUYHBIX 3aBUCUMOCTEIH
(mox KBaApaTUYHON BaBUCHUMOCTBIO MEKAY ABYMsA IEePEeMEeHHBIMU B OO0IleM
BUfle TIOHHIMAaeTcs 3aBUCHMOCTh ax’ + bxy + cy? +dx +ey + f = 0).

MpbI 3BHAKOMBI C TPEMA TPOCTEUIINMU TUIIAMU d3TUX 3aBUCUMOCTEM, KOTOPHIE
rpauuecku maobpaskarTcsa mapabojaMu, rumepboJaMu U OKPYKHOCTSIMMU.

XapaKTepHbIII IPU3HAK I1apa0oJibl — OfHA IIepeMeHHas BXOAUT B IIEPBOii
CTemeHu, Apyras— BOo BTOpoi. [yiA mOCTpoeHMs TakuxX mapaboj y Hac ecThb
TeXHUKa MCCJIeTOBAHUS KBAaAPATUYHBIX (DYHKIIUI — HAAO HAWTH BEPIINHY Ia-
paboJibl, IPOBECTH €€ OCh CUMMETPHHI 1 PasodpaTrhes, Kyqa OyayT HaIpaBJIeHbI
ee BETBU.

XapaKTepHbIII OPHU3HAK BCTPEUABIINXCS HAM TUIIepPO0J — HeJIMHEHHBIN
YjeH 3aBUCUMOCTHU SIBJII€TCA IPOU3BeIEeHHEM MepeMeHHbIX. [Jid mocTpoeHus
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TaKUX TUNep00J MPUMEHNMa TeXHUKA UCCJIeOBAHUS APOOHO-TUHEHHBIX (DYyHK-
Ui, KOTOPble MOYKHO IIPUBECTU K BULY Y = % + b. Ucnonpdyem mpocToit
aiaropuTM: deped Touky P(a;b) mpoBOgUM [Be B3AaUMHO IEePIEHAUKYIIPHBIE
IpAMbIe X = a U y = b U pacmojaraeM BeTBU CTaHAAPTHOTO rpaduka o6paTHOM
IIPOTOPITMOHATIBHOCTH XY = B B 3aBUCHMOCTH OT 3HaKa k.

XapaKTepHBbIII IPU3HAK OKPYKHOCTH — 00e IIepeMeHHbIe BXONAT B KBajpa-
Tax ¢ OJUHAKOBBIM K03(GUIIMEeHTOM. BbliesleHreM IOJHBIX KBaJPaTOB TaKue
3aBHCUMOCTH TPUBOAATCA K BUAy (x—a)?+(y—b)? = R2, rpadukamMu KOTOPLIX
OynyT OKpy:KHOocTH ¢ meHTpamu (a;b) u paguycamu R.

Ctpoum rpacdmueckoe HM3006pakeHHe CUCTEMbl ABYX
YpaBHEHWH C ABYMSA HEU3BECTHbIMH

Kaxxgoe ypaBHeHUE CHCTEMbBI MOYKHO PACCMATPUBATL KAK 3aBUCUMOCTD MEKIY
IBYMs MePEeMeHHBIMU U CTPOUTH IrpaduK 9TOH 3aBUCUMOCTU. TOUKM Iepeceue-
HUs ABYX Ipa@UKOB AJs ABYX YPaBHEHUI CUCTEMBI OyIYT UMETh KOODPJMHATHI,
SIBJISIIOIIUECS PEIIeHUAMU CUCTEMBI.

lpumepsbi
1 3x—y=4,
T lx+2y=-1

C rpaduyeckuM n300pakeHUeM peIllleHUs CUCTEeMbI ABYX JUHEHHBIX ypaB-
HEeHUI ¢ IBYyMs HEM3BECTHBLIMH MBI YK€ BCTPEUAJINCH — HALO IIOCTPOUTL IBE
mpambie (puc. 91) u HAWTH UX TOUKY ITepeceueHus (ecau OHU He TapaJijieIbHbI).

IlBe mpsiMble s HAIEro IpuMepa mnepecexaiorcs B Touke P(1;—1). ITapa

yncen x = 1; y = —1 ABiAeTCA peIlleHWEM CUCTEMBI.
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9 {x +y=38,

x4yt =11

IlepBoe ypaBHeHUe 3amaeT JUHEHHYIO 3aBUCUMOCTH, BTOPO€ — KBaJpaTuy-
HyI0. B Takux ciaydasx HaJ0 MOCTPOUTH rpaduK KBaAPaTUYHOI 3aBUCUMOCTU
(aTO MOsKeT OBITH mapaboJia, TUIEPOOIa MIN OKPYKHOCTb) U HAWUTU €e TOUKU
mepeceyeHusA C IIPAMOI.

B mamem mpuMepe HenuHeitHas saBucuMmocTh x2 + y? = 17 aBngercs
rpaduKOM OKPYKHOCTH C IIEHTPOM B Hauase KOOPAUHAT 1 ¢ paguycoMm R = /17.
IIpamaa x +y = 3 crpourca jerxko (puc. 92).

Touku mepeceuenus: Pq(—1;4), Py(4;—1).

Pemrenne cucremsr: x; = —1, y; =4; x9 =4, y» = —1.

CtpouM rpacuueckoe u3obpakeHMe HepaBeHCTBa
C ABYMS NepeMeHHbIMH

lpumepsbi

1. x+y<1.

Eciu MBI mocTpouM mpamMyo X +y = 1, To oHA pasodbeT KOOPAUHATHYIO
ILJIOCKOCTh Ha JBE IOJYILIOCKOCTH. [/ KOOpPAMHAT TOUEK OIHOU IIOJIYILIOC-
KOCTU OyJeT BBIOJHATHCA HEPABEHCTBO ONHOTO 3HAKA, a AJISI TOUEK BTOPOH
TIOJIYIIJIOCKOCTH — APYTOTO.

Pazobparsca B 3HaKax HETPyAHO. SIcHO, YTO mpM GONBINMUX X M Y CyMMa
x+y Oymer > 1, ciemoBaTesIbHO, B TOH IOJIYILIOCKOCTHU, KyJla 0OpaIeHbl OCu X
u y, Oymer 3HaK «boibie» (puc. 93).
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2. X2+ y? > 2(x+y).

Ilepenmmenm HepaBeHcTBO B Buze (x —1)2+4 (y —1)2 > 2.

OxpyxuOCcTs (X — 1)2+ (y — 1)% = (1/2)? pasbuBaeT ITIOCKOCT HA 2 UaCTH.
ToukM BHYTPH Kpyra HMeIOT KOODAMHATHI, YOBJETBOPSAIOIINE HePABEHCTBY
x?+y% < 2(x +y), BHe ero — HepaBeHCTBY X2+ y? > 2(x +y) (puc. 94).

MoKHO ceiaTh BBIBOM, UTO YACTH ILTIOCKOCTH, OTPAHUYEHHbIE M3BeCTHBIMU
rpaduKaMM, MOYKHO 3a/aBaTh CHCTEMAMH HEPABEeHCTB C JBYMsA IepeMeHHBIMHU.

3. Kaxk ¢ mOMOIIbI0 HepaBeHCTB 3a/aTh TOUKHU, JeKallie BHYTPU TPeyroib-
HUKAa 4 Ha ero rpaxure?

IlycTh BepIIMHBI TPeyTOJLHHIKA
nmeror kooppuuarsl A(1;1), B(2;0)
C u C(3;3). Halinem ypaBHeHUE IPIMBIX
\ AC, AB u BC. Jlerxko nporagarncs,

N \

KakoBbI ypaBHeHusA npambix AC u AB.

AC: y = x.

AB: x+y=2.

Yro6bl monyuuTh ypaBuenue BC,
HaNIUIIIeM ypaBHeHUe rpadura JUHeH-
HOU (QyHKIUM Yy = ax + b u Halizem
a m b, IonCTaBUB KOOPAMHATHI TOUYEK
U PEIUB TOJYUYUBIIYIOCSA CHUCTEMY:

0= 2a+ b,
3=3a+b

Puc. 95

YpaBuenue npsawmoit BC: y = 3x—6,
utn 3x —y — 6 =0.
Pazobparbca co 3HaAKaMM HEPABEHCTB Ipe[JaraeM BaM CaMOCTOATEJIHHO
(puc. 95).

Omeem: Tpeyroavauk ABC 3amaeTcs CHUCTEMOUW HepaBeHCTB:

ysx,
x+y=2,
3x—y+6<0.

Bokpyr teopumu

1. Kax 1o BuAy KBaApaTHUUYHON B3aBUCHUMOCTH PACIIO3HATH XapaKTep ee
rpaduxa?

2. Kak rpadguuecKum MOIKHO PEIIUTh CHUCTEMY JABYX YypPaBHEHUN C JOByMs
HeM3BeCTHBIMU?

3. Kak rpaduueckn MOKHO u300pa3UTL peIlleHWs HEPaBEeHCTBA C JBYMA
nepeMeHHbIMU ?




