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Haunewm ¢ paccMOTpeHus MPOCTHIX 3a7au.
BRI 11306pasuTs Ha xoopamHaTHOH mrockoctn XOY durypy M, cocrost-
IIYIO U3 TOYEK, KOOPAMHATHI KOTOPHIX YAOBIETBOPSIOT HEPABCHCTBY
Xy <0.
Pemenne. I[lockonbky
{xy<0} = {x<0, y>0} U{x>0, y<0},
To ¢Qurypa M saBusercs oOobenuHeHUEeM 2-TO W 4-T0 KBaJPAaHTOB KOOPJIWHATHOMU

mwiockocTH (puc.l).
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Y

Puc.1

BRRESEE 11306pasuTs Ha KoopamHaTHOI mwiockoct XOY durypy M, cocros-
HIYIO U3 TOYEK, KOOPAMHATHI KOTOPBIX YAOBIETBOPSAIOT HEPABEHCTBY

2X+3y>6. D

Pemienue.

3 2
\ x

0 s

Puc.2

[Tpeobpasyem cHauvana HepaBeHCTBO (1) K paBHOCHIIBLHOM (hopme:
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2
>-——X+2, 2
Y>3 (2)

U HapucyeM Ha koopauHatHo# miockoctu XOY rpaduk GpyHKINMN
2
=-—X+2, 3
y=-3 (3)

IPEICTABISIONINI COO0H MPAMYIO THHHIO (pHC.2).

[Mpsmas muaMs (3) OEMHT IUIOCKOCTh Ha JBE IMOJIYIUIOCKOCTH — BEPXHIOK U
HWKHIOK. Jloka)xem, 4TO KOOpAMHATHI KAKIAOM TOYKH, JEKAIIEH B BEPXHEU MOJY-
IUTOCKOCTH, yIOBJIETBOPSIOT HepaBeHcTBaM (1) m (2), a KoopAMHATHI KaXKI0M TOYKH,

JeXKalen B HUKHEN MOJIYIITIOCKOCTH, YAOBIETBOPSIOT HEPABEHCTBY

2x+3y <6,

a TaK)Ke PaBHOCUJIBHOMY €My HEPABEHCTBY
y<—§x+2 (4)

C 3TOi LIEeNBI0 MPOBEAEM Yepe3 MPOU3BOJIBHYIO TOUKY B, nexalnyro B BepxHel Io-
JTYIUIOCKOCTH, mipsimyto |, mapamrensayio ocu OY, 1 0003HAYNM TOUKY TEepECeUeHHUs

npsMbix | 1 (3) OykBoit A. KoopauHaThl (Xo; yo) TOYKH A CBSI3aHbI COOTHOILIEHUEM

2
=—_ +2,
Yo 3Xo

a Touka B umeer KOOPpANHATLI (XO, yl) , IPUYEM BBINOJHACTCA HEPABEHCTBO Y, > Yo

a BMeCTe ¢ HUM H HepaBeHCTBO (2). COBEpIIEHHO aHAJIOTHUYHO JOKAa3bIBACTCS, YTO
KOOPJIMHATHI KaXKJIOM TOYKH, JieKalled B HIXKHEW MOJIYIUIOCKOCTH, YIOBJIETBOPSIOT
HEepaBeHCTBY (4).

CnenoBarenbHo, ¢urypa M, 3amanHas HepaBeHCTBOM (1), m300paskaercsl Tak,

KaK ITOKAa3aHO Ha puc. 3.
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Puc. 3

BRSNS 11300pasuTs Ha KoopamHaTHOI mwrockoct XOY durypy M, cocros-

HIYIO U3 TOYEK, KOOPAMHATHI KOTOPBIX YAOBIETBOPSIOT HEPABEHCTBY
y>x° -1, (5)
Pemenue. [Tapaboina
y=x>-1,
BETBU KOTOPOH HarmpasiieHbl BBepX (puc. 4), IeTUT MIOCKOCTh Ha JIBE YaCTH — BHYT-

PEHHOCTH TIapa0OoJIbl M BHEITHOCTH MapadoJIbI.

1Y

y=Xx 1

ANV

Puc. 4
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IToutn AOCJIOBHO IMOBTOPsAA A0KA3aTC/IbCTBO, IMPOBCACHHOC IIPHW PCIICHUHA 3a1a-
4y 2, 3aKJII09aeM, YTO KOOPAMHATHI KaXKJI0H TOYKH, JeKaIlleH BO BHYTPEHHOCTH I1a-
paboJIbl, YIOBIETBOPSIOT HepaBeHcTBaM (5), a KOOPAUHATHI KayKI0M TOUKH, JICHKAIICH
BO BHEIIHOCTH Mapaboibl, yAOBIETBOPSIOT HEPABEHCTBY

y<x®-1.

CrnenoBarenbHo, purypa M, 3anannas HepaBeHcTBOM (5), M300parkaeTcs Tak, Kak I1mo-

Ka3aHO Ha puC. O.

Puc. 5

BRI 11306pasuTs Ha KoopamHaTHOI mwrockoct XOY durypy M, cocrost-

Y0 W3 TOYEK, KOOPAMHATHI KOTOPHIX YAOBIECTBOPSIOT HEPABEHCTBY
y<|x+2|. (6)
Pemenne. ['paduk pyHKIIMMN
y=|x+2
n3o00paxked Ha puc. 6. [louTu AOCIOBHO MOBTOPSS TOKA3aTENbCTBO, MPOBEICHHOE

IIpH pelIeHUH 3a1a4d 2 U 3, 3aKirodaemM, uto ¢purypa M, 3amanHas HepaBeHCTBOM (6),

n3o0paxkaeTcs Tak, KaK MoKa3aHo Ha puc. /.
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Puc. 7

BRSS! 11306pasuTs Ha KoopamHaTHOI wrockoct XOY durypy M, cocros-

Y0 U3 TOYCK, KOOPAMHATBI KOTOPBIX YAOBJIICTBOPAOT HCPABCHCTBY
x> +y’ <4, (7)
Pemenue. YpaBHeHue C IByMsI TEPEMEHHBIMHU
X*+y*=4
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3a/laeT Ha KOOPJAMHATHOW TJIOCKOCTH OKPYXKHOCTh pajauyca 2 ¢ IIEHTPOM B Hayaie
KOOPJIMHAT. DTa OKPYKHOCTh JAEJIUT IJIOCKOCTh Ha JIB€ YaCTU — BHYTPEHHOCTh Kpyra
U BHEIIHOCTH kpyra. Kaxknas Touka, jgexaiias BHE Kpyra, oTJejeHa OT Hadyajla Koop-
JTUHAT HA PACCTOSIHHE, OOJbINee, YeM 2, a KaXKaas TOYKa, JIeKalas BHYTPpU Kpyra,
OT/IeJieHa OT Hayaja KOOpJWMHAT Ha paccTosiHue, MeHbllee, yueM 2. ClenoBarenbHo,

¢urypa M, 3ananHast HepaBeHCTBOM (7), IBISIETCSI BHYTPEHHOCTBIO KpyTa (puc. 8)

1Y

Puc. 8

BEIEREIB! 11306pasuTs Ha KoopamHaTHO# miockoctn XOY durypy M, cocros-

IIYI0 U3 TOYEK, KOOPAUHATHI KOTOPBIX YAOBJIETBOPSIIOT HEPABEHCTBY
y* +xy —6x°>0. (8)
Pemenne. Pa3noskuM MHOTOUJICH, CTOSIINN B JIEBOM yacTH HepaBeHcTBa (8) Ha
MHOXUTeNU. C 3TOM LIENbIO, pelliasi OTHOCUTENIBHO Y ypaBHEHHUE
y?+xy—6x*=0,

NoJIy4aem

—X+/X*+24x> _ —-X+5X

2 2

Taxkum 00pazoM, pas3ioKeHNUE HA MHOKHTEIIM MHOTOWIECHA U3 JIEBOW YacTh HEPaBEH-

Y +xy-6x"=0< y= y, =-3X, Y, = 2X.

ctBa (8) nmeer BU;
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y? +xy —6x° =(y+3x)(y-2x).
CaenoBaTeiabHO,
y2+xy-6x">0 = (y+3x)(y-2x)>0 =

y+3x>0, y+3x<0, y > =3X, U y <-=3X,
y—2x>0 y—2x<0 y > 2X y < 2X,

U 3aJla4a CBOJUTCS K M300paKEHUIO PUTYPHI, 3aJITaHHON HEPABEHCTBAMHU:

> -3, <-3X,
{y U {y ©
y > 2X y <2Xx

st Toro, 4ToObl M300pa3uTh Ha KOOPAMHATHOW IUIOCKOCTH (UTYpY, 3aJJaHHYIO He-

paBerctBamu (9), HapucyeM Ha KOOPJAMHATHOM IUIOCKOCTH MpsiMbie Y =—3X W
y=2X. OTU npsAMble TPOXOJIAT Yepe3 Hauajo KOOPAMHAT U JAENAT KOOPJAWHATHYIO

IUTOCKOCTh Ha 4 yacTu (puc. 9).

y=-3x y=2x

Puc. 9
Touku, KOOpAMHATHI KOTOPBIX yIOBIETBOpsitOT cucteme (9), a, TeM cambIM, U Hepa-
BeHCTBY (8), wu300paxens Ha puc. 10. [Ipu 3TOM TOYKH, KOOPAMHATHI KOTOPBIX,

YAOBJICTBOPAKOT CUCTEMC HCPABCHCTB
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y > =3X,
y > 2X,

Jexat B BepxHeil yactu ¢purypsl M, a TOukd, KOOpJUHATH KOTOPBIX, YIOBJIETBOPSIOT

CUCTCMC HCPABCHCTB

y <-=3X,
y <2X,

Jekat B HIbKHeW yactu ¢urypst M.

y=-3x y=2x

Puc. 10

BRI 11300pasuTs Ha KoopamHaTHOH mrockoctn XOY durypy M, cocros-

IIYI0 U3 TOUCK, KOOPAMHATHI KOTOPBIX YIOBJICTBOPSIIOT HEPABECHCTBY
(y-x-1)(y+2x-4)<0. (10)
Pemenne. JleBas gacth HepaBeHcTBa (10) yxe pasnoskeHa HA MHOXKUTEIH, T10-

ITOMY

o B y-x-1>0, [y-x-1<0,
(y X 1)(y+2x 4)<0 {y+2X—4<0 {y+2x—4>0

y>x+:|_,U y<Xx+1],
y<-2X+4 |y>-2x+4,

W 3aJla4a CBOJUTCS K M300pakeHUI0 PUTypbl, 3aJJaHHOI HEpaBEHCTBAMMU:
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{ y>X+1, U{ y<x+1,

11
y<-2x+4 |y>-2x+4. (1D

s Toro, 4ToObl M300pa3uTh HA KOOPAMHATHOMN IJIOCKOCTH (UTYpY, 3aJaHHYIO He-
paBenctBamu (11), HapucyeM Ha KOOPIWHATHOW IIOCKOCTH TpsiMble Y =X+1 u
y=-2X+4. D1t npaMble MPOXOAIT Yepe3 TOUKY C KOOpAUHATAMU (X =l y= 2) u

JENAT KOOPJAMHATHYIO TUIOCKOCTh Ha 4 gactu (puc. 11).

LY

y=x+1

y=-2xt+4

Puc. 11

Touku, KOOpAUHATEI KOTOPBIX YIOBIETBOPSIOT cucteme (11), a, TeM cambIM, U

HepaBeHcTBY (10), m3o0paskeHbl Ha puc. 12.

Yy

y=-2x+4

Puc.12
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[Ipu 3TOM TOYKH, KOOPAMHATHI KOTOPHIX, YIAOBIETBOPSIOT CHCTEME HEPABEHCTB
y>x+L
{y<—2x+4
Jexar B JeBo yactu ¢urypbl M, a TOYKH, KOOPAMHATHI KOTOPBIX, yIOBIETBOPSIOT
CHUCTEME HEPaBEHCTB
y<x+L
{y>—2x+4
Jexat B mpaBoi yactu ¢purypsl M.
_ N306pa3ute Ha koopauHaTHOW 1iockoctu XOY durypy M, cocros-
Y0 W3 TOYEK, KOOPIAUHATHI KOTOPBIX YAOBIETBOPSIOT HEPABEHCTBY

y—x>
Xx-1

X. (12)
Pemenne. [IpeoOpa3yem cHavana HepaBeHCTBO (12) k paBHOCHILHOU (hopMme:

u>x© u—x>o©
Xx-1 Xx-1 Xx-1 Xx-1

{y—x2>QU{y—x2<Q {y>xﬂu{y<x{

Xx-1>0 x—-1<0 x>1

Teneps HapucyeM Ha KOOPJAMHATHOH IUIOCKOCTH JBE€ JMHHH. mapabomy Y=X° H

npsmyto X =1 (puc. 13).

y=x’
X
0 1
x=1
Puc. 13

durypa M, 3agannas HepaBencTBoM (12), n3o0pakeHa Ha puc.l14.
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LY

y=x?

Puc. 14

BRSNS 11306pasuTs Ha koopamHaTHOH mrockoctn XOY durypy M, cocrost-

Y0 U3 TOYEK, KOOPAMHATHI KOTOPBIX YAOBIETBOPSIOT HEPABEHCTRY

2

1-y
X

> X. (13)

Pemenne. [IpeoOpasyem cHauana HepaBeHcTBO (13) kK paBHOCHIIBHOM (opme:

—\/2 —\/2 N2 2 2 2 _
1~y y>X<:>1 y—x>0@—1 Y "X S XY T2 *y 1<0@
X X X X
X2+y2_1>O,U X2+y2_1<0, X2+y2>1,U X2+y2<1’-
x<0 x>0 x<0 x>0

Teneps Hapucyem Ha KOOPJMHATHOM IJIOCKOCTH JBE JIMHUU: OKPYKHOCTh pagauyca 1

C ICHTPOM B HaA4YaJIC KOOPAWHAT, 3a/1aBACMYI0 YPAaBHCHUCM
X2 + y2 :1

u npsimyto (0ck opAMHAT), 3a1aBaeMyto ypaBaeHueM X =0 (puc. 15).
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1Y

1
.- "‘Y2=1
X
-1 0 1
-1
x=0
Puc. 15

durypa M, 3anannas nepasenctBoMm (13), n3odpakena Ha puc.16.

¥

Puc. 16

BRG] 11306pasuts Ha koopauHaTHOM miockocti XOY durypy M, cocTos-
LIYIO U3 TOYEK, KOOPIHMHATHI KOTOPBIX YAOBIETBOPSIOT HEPABEHCTBY

Xy >2. (14)

Pemenne. HamoMHMM, 4TO IpU AEJIEHUN HEPABEHCTBA HA IMOJIOKUTEIBHOE YUC-

JI0, 3HaK HEPABEHCTBA COXPAHAETC, a IIPU IEICHUU HEPABEHCTBA HA OTPULIATEIILHOE

YHKCJIO, 3HAK HCPABCHCTBA MCHACTCA Ha HpOTHBOl’IOJIO)KHBIﬁ. 3ameTum TAaKXE, 4YTO KO-
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00O «Pe30ibpBeHTa,
OpAMHATBHI TOYEK, JCKAIIMX Ha OCH OpJIWHAT, 3aJaBacMoi ypaBHeHueM X =0, He
ynosieTBopstoT HepaBeHCTBY (13). [TosToMy HepaBencTBO (14) MOXKHO ITpeoOpaso-
BaTh K CJEAYIOIIEH paBHOCUIIbLHOU (popMme:

x>0 Xx<0

Xy>2 < 2 U 2
y>— |y<—
X X

Tenepb n300pa3uM Ha KOOPAMHATHOM IIOCKOCTH THITEPOOITY Y =— H npsmyro (0Ch
X

opaunar) X=0 (puc. 17).

x=0

Puc. 17
®urypa M, 3agannas HepaBeHCTBOM (14), n300paxena Ha puc.18.

LY

x:

Puc. 18
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BRI ©1irypa M 3amana Ha KOOPIMHATHOM MIOCKOCTH HEPABEHCTBAMIL
2|q<y<|q+1. (15)

N3o6pazute purypy M u HaliTu €€ rionais.
Pemenne. ®durypa M umeer Buj, uzoOpaxkeHHbIH Ha puc. 19, u coctout u3
nByX paBHBIX TpeyroabHukoB OAB u OBC, BepIIMHBI KOTOPBIX UMEIOT CIAEAYIOLINE

KOOpAUHATHL: A= (1; 2), B= (0;1), C= (—1; 2).

Puc. 19
B tpeyronsauke OAB ocnoBanne OB paBHO 1, 1 BbICOTA, OIYyIIIEHHAS U3 BEp-

muHBl A Ha ocHoBaHue, paBHa 1. CnemoBarenbHO, TUiomaAs Tpeyroibanka OAB
paBHa > a omanb urypel M pasna 1.
- @urypa M 3agaHa Ha KOOPAMHATHOMN MIIOCKOCTU HEPABEHCTBAMH
4x|-2<y<3-|x.

N306pa3uts purypy M u HaiiTH €€ rionaisb.
Pemenne. ®durypa M umeer Buj, uzoOpaxeHHbli Ha puc. 20, U COCTOUT U3
IByX paBHBIX TpeyroibHukoB OAB u OBC, BepIIMHBI KOTOPBIX UMEIOT CIAECAYIOLINE

KOOpAUHATHL: A= (1; 2), B= (0;3), C= (—l; 2).
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y=4ix|-2

Puc. 20

B tpeyronpanke OAB ocnoBanne OB paBHO 3, u BBICOTA, OIYILEHHAsA U3 BEP-

muHbl A Ha ocHoBaHue, paBHa 1. CienoBarenbHO, TIomaab TpeyroibHuka OAB

paBHa g, a momaas purypsl M pasna 3.

BRSNS ©virypa M 3anaHa Ha KOOPAMHATHOI IIOCKOCTH HEPABEHCTBAMH'
Ix-1<y<2-|«.

N306pa3zuts Gurypy M u HaliTu e€ miomaib.
Pemenne. urypa M wumeer Bu, n300pakeHHBIN Ha puc. 21, u sBiasercs nps-

moyrojsHuKoM ABCD , BepuInHbl KOTOPOTO UMEIOT CIEAYIOIINE KOOPIUHATHI:

A=(1,0), Bz(_—zl;g), C=(0;3), Dz(g;%)
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LY

‘-.,\y:lx-‘]l

Puc. 21

[TosTOoMy,

CrnenoBatenbHO, miomanas Gurypsl M paBha —.

BERSAI Ovrypa M 3anaHa Ha KOOPAMHATHOI IIIOCKOCTH CHCTEMON Hepa-

BCHCTB.

x* < 4, : (16)
(y-x)(y+2)<o.
N3o6pazuts purypy M u HaliTu €€ rionaib.

Pemenue. [lepBoe HepaBeHCTBO cucTeMbl (16) 3amaeT BHEITHOCTL KpyTa pajmy-

ca 2 ¢ IEHTPOM B Hayajie KOOpAMHAT. BTOpoe HepaBeHCTBO 3aJaeT BEPTHKAIBHYIO
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M0JIOCY: {—2 < X< 2} . TpeTbe HEpaBEHCTBO 33/1a€T Mapy BEpTUKAIbHBIX YIJIOB, 00pa-

30BaHHBIX MPSAMBIMA Y =X B Y = —2.

Puc. 22
CrnenosarenbHo, ¢purypa M umMeeT Bua, H300paXKeHHBIN Ha pUC. 22, U SBISETCS
00111e#l 9acThi0 BHYTPEHHOCTH MPSIMOYTOIBHOTO TpeyronbHuka ABC u BHenHOCTH
Kpyra paaudyca 2 ¢ IIEHTpOM B Hadajie koopauHaT. Bepmunbl Tpeyroigbauka ABC
UMEIOT KOOPAMHATHI
A=(-2;-2), B=(2;2), C=(2;-2).

[Imomane TpeyronbHuKa
1 1
ST =§[[]AC\ [BC| = Bm=8

Jlis Toro, yToOBl HalTH TIOMAAs GuUrypsl M, ocTtaeTcs U3 IIIOMIAIN TPEYTOJIbHHUKA

ABC BbI4eCTb IJI0IIA/Ib MOJYKPYTa C painycoM 2:

S=8—%DTD?2=8—27Z

Wrak, miomans urypst M paBaa 8- 277.
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SAJAYHA A CAMOCTOATEJBHOI'O PEHHIEHUA

1. W3o06pa3uth Ha KoopauHaTHOM miockocTu XOY durypy M, cocTosiinyro u3 To-

YCK, KOOPAWMHATBI KOTOPBIX YAOBJICTBOPAKOT HCPABCHCTBY

2. M3oOpasutk Ha koopauHaTHOH MIockoctu XOY durypy M, cocrosiiyto u3 To-

Y€K, KOOPAUHATHI KOTOPBIX yJIOBJIETBOPSIOT HEPABEHCTBY

4-x?
y

<y.

3. HM3006pa3uth Ha kKoopauHaTHOMU ockocTH XOY ¢urypy M, cocTosmiyto u3 To-

YCK, KOOPAMWMHATBI KOTOPBIX YAOBJICTBOPAIOT HCPABCHCTBY

4. WN3o6pa3uth Ha koopauHaTHOU MIockoctu XOY durypy M, cocrosiiyro u3 To-

Y€K, KOOPAMHATHI KOTOPBIX YJIOBJIETBOPSIOT HEPABEHCTBY
xy <1.
5. @urypa M 3amaHa Ha KOOPJIMHATHOM MJIOCKOCTH HEPABEHCTBAMMU:
X< y<2x+2.
N3o6pazute urypy M u Haiitu €€ mioniais.
6. ®urypa M 3agaHa Ha KOOPAMHATHON MJIOCKOCTH HEPABEHCTBAMMU:
X -5<y<1-2|x.

N306pa3uts purypy M u HaiiTH €€ momaib.

7. @urypa M 3agaHa Ha KOOPIAUHATHOM MIIOCKOCTH HEPABEHCTBAMHU:
IX-6<y<—|x+2.
N306pa3uts purypy M u HaiiTH €€ momaib.
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8. ®wurypa M 3amaHa Ha KOOPJMHATHOM IJIOCKOCTH HEPABEHCTBAMHU:
~|X|< y<5|x+12.

N3o6pazutk purypy M u Haiitu €€ mionias.

9. ®urypa M 3azaHa Ha KOOPJMHATHOM IIJIOCKOCTH HEPABEHCTBAMM:
—2| < y<-4{x+8.

N306pa3uth purypy M u HaliTu e€ miomanp.
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