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§1. IlpocTeiimmue 3aga4nu ¢ napaMmeTpoM

Haubonee wacto BcTpeuaroTcs cienyromme GOpMYyIHPOBKY 3ajad C Ta-
paMeTpoMm:

a) U KaXIO0TO 3HAYEHUs mapamMeTpa (MapaMeTpoB) PEIIUTh ypaBHEHUE
(HEpaBEeHCTBO, CUCTEMY);

0) HaliTH BCe 3HAYCHM IMapameTpa (TapaMeTpoR), IPH KaKIOM U3 KOTO-
PBIX pEIIeHHs YHAOBIETBOPSIIOT HEKOTOPHIM 33JaHHBIM YCIOBUSAM (POBHO
OJIHO PELLIEHUE, HET PELICHHUI, MHOXKECTBA PELICHUN IBYX YpaBHEHUM COBIA-
JIAFOT, BCE PEIlICHHUS HEPABEHCTBA MPUHAIJICKAT IPOMEKYTKY (a; + oo) UT. IL).

Mpumep 1. [l KakaI0ro 3HAYEHUs MapaMeTpa a PEIIUTe ypaBHEHME
(x2 —4)«/x+a =0.

Pemenue. [IpousBeneHre NByX MHOKHUTENIEH PaBHO HYJIO B TOM U TOJb-
KO TOM CIIydae, KOrJa OAWH M3 MHOXUTEJIECH paBeH HyJIO, a BTOPOH MMEeT
cmbicit. [103ToMy BO3MOKHBI 1Ba CIy4as:

2
Xc —4=0,
1)
X+a=0,
x+a=0. (2)

U3 (1) cnenyer, uyTo uncna X ==2 ABIAAIOTCA KOPHSAMH UCXOAHOTO YypaB-
HEHHS TOJIBKO B TOM Cilyyae, KOI/la OHHM YJOBJIETBOPSIIOT HEPAaBEHCTBY
X >—a. Takum oOpa3om, pu a<-2 cucrema (1) He UMeeT pelIeHuid, Mpu
—2<a<?2 momydaeM X=2, a Ipu a>2 MOAXOIAT 00a KOPHS U MBI TIOTY-
yaeM, 4to X = +2.

B (2) x=-a sBisieTcs pelieHreM pH J00BIX a .

OtBer: ipu a<—-2: X=-4a,;

mpu —2<a<2: X=—-a,X=2;
mpu a<—2: X=-a,X=2,X=—2.

3ameuanusi. 1. Ecnu 3amava chopmynupoBaHa Takum obOpaszom (st
Ka)XJO0TO & pelInTe ypaBHEHHE), TO B OTBETE IS KaAXHc0020 3HAYCHUS Tapa-
MeTpa IOJKHO OBITh YKa3aHO MHOKECTBO PEIICHH, B TOM YHUCIIE U IS TEX
3HAYECHUM, ITPY KOTOPBIX PEILIECHUMN HET.

2. B oTBere 3HaKM THpE 3aMEHEHBI HAa JBOETOUMS, YTOOBI MX HE MEpeIry-
TaTh C MUHYCaMHU.

Ipumep 2. [nd Kaxaoro 3HAuYeHUs & pPEIIUTE HEPABEHCTBO
(a*+a-2)x=za’-1.

Pemenne. 1) Eciu k03 HUIMENT IpU X OTIIMYEH OT HYJISA, TO HEPABEH-
CTBO SIBJISICTCS JIMHEHHBIM M YTOOBI €r0 PELINTh, HAJIO pa3ieiuTh 00e ero
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2 o
yacth Ha a“ +a—2. Ho npu Oenenuu obeux wacmell HepaseHcmea Ha 4ucio
HEe0OX00UMO 3HAMb 3HAK IMO20 YUCIA. PaCCManI/IBaeM JBa BapuaHTa.

2
-1
la) Ecin a’?+a-2>0 (r.e. ae(~o0;—2)U(L +)), To XZZa—.
a“+a-2
. a+l
Coxkpamast ApoOk B TIPaBoil YacTH, OIyIaeM X > 212’
a+
2 a? -1
16) Ecmu a“ +a—2<0 (1. e. ae(—2;1)), TO X———, T. €.
a“+a-2
Xsa_-'-l.
a+2

2) Eciu a’+a-2=0 (mpu a=-2 wim a=1), y Hac oCTaéTcs YHCiIo-
BOE HEPABEHCTBO, U ATOT CIy4all HaJJ0 PACCMATPUBATH OT/CIHHO.

2a) Ecmu a=-2, TO HCXOIHOE HEPaBEHCTBO mpuHMMaeT Bua 0X >3,
T. €. pELICHUI HET.

26) Eciin a =1, To nonygaem 0X >0, 4TO BEepHO MpH BCEX X, MOITOMY X
— mo0oe YucIo.

OTtBet: Ipu a=1: XeR,

npu a=-2: XeJ,

a+l
- ._2 1. : .
npu ae( o0; )U( ,+oo) Xe‘:a+2,+ooj,
a+l
-2:1): —o0; —— |.
npu ae( ) Xe( 00 a+2}

Ipumep 3. llpy kakoM HaWMEHBIIEM MOJOXHUTEIFHOM 3HadYeHUU b
. bz Vid
¢byskms Y =sin| 20X + — | UMEeT MUHUMYM B TOUKe X =—7?
150 2
Pemenne. MuHuMallbHOE 3HAYEHUE CUHYCA PABHO (— 1), 1 OHO JIOCTHUTa-

V4
€TCsl, KOrJia apryMeHT PABEH ey + 27K, k € Z . 3naunr, pyHKIMS TPUHAMA-

Vi
€T MMHMMAaJIBHOC 3HAYCHUE IPpU X = E , €CJIIH

AL b T ok kez
2 150 2

oTKyna Haxoaum, 9To b=-1575+300, k € Z. HanMeHbIIIUM TTOIOKUTEITH-

HBIM YHCIIOM B 9TO# cepun siBisiercst b =225 (mpu k=6).
OtBet: b=225.

20
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Ilpumep 4. Ilpm kakux 3HAYCHUSAX TapaMeTpa a HEpPaBEHCTBO
X—-3a-1
X+2a—2
2<x<3?

Pemenue. /[t perennst mogoOHBIX HEPABEHCTB OOBIYHO HCIIONIB3YETCS

METOJI HHTEpBaJIOB. HaxoanM TOYKH, B KOTOPHIX YHCIHTENh U 3HAMEHATENb
Ipobu obpamaroTces B HOMb (X =3a+1 u X, =2—2a). [lanee ormeuaem
3TH TOYKH HA YMCIIOBOM MPSIMOUN M ompenesisieM 3HaK{ JIEBOW 4acTh Ha T0-
JTYYUBIIAXCS TIPOMEXKYTKaX. BO3MOXKHBI TpH cr1oco0a pacroIoKEHHUs TOUYEK:
Xy =Xp, X <Xy, X >X,. Ecimm X =X,, To unciaurens JpoOH paBeH 3HaMe-
HaTellto, JIeBasi 9aCTh HEPABEHCTBA 0OpaIIaeTcs B €ANHUILY, TIOATOMY pelle-
HUI HeT. B ABYX OCTaBIIMXCS CIIydasix pemieHHeM SBISIETCS NpOMENCYMOK
MenHcOy yucaamu X; u X, (IpU 3TOM IpaHUYHAs TOYKA X; BKIIIOYAETCS, a X,
— Her). Jas Toro, 9To0BI 0Tpe3ok 2 < X <3 BKIIOYAJICS B MHOXECTBO pellie-
HUM, HEOOXOAMMO W JIOCTaTOYHO, YTOOBI TPAHMIIBI ATOTO OTpPE3Ka MPHUHAI-
TIeKaT MHOXKECTBY PEIIEHH, T. €. SBISUTUCH PEIIeHUsSIMA HepaBeHcTBa. Ta-

<0 BHIIOJIHICTCS IIpA  KaXIO0M 3HAYCHHH X TakKOM, 4YTO

2-3a-1 <0
KM 00pa3oM, MOJIy4aeM CHCTEMY: 2+2a-2

3-3a-1 <

3+2a-2

ac(-210)U| 2+ 00),
L)
Orser: ae(—oo; —%)UE; +ooj.

Ipumep 5. s kKaxaoro 3Ha4YeHUs MapameTpa a pEeUuIuTe CUCTEMY
(a+2)x—ay=1-a,
2x—(3a+1)y=a+5.
Pemenue. BripazuM u3 BTOpOro ypaBHEHUs X :
X:a+5+3a+1 3)
2 2
¥ [IO/ICTABUM B [IEPBOE YpaBHEHHE

ypaBHEHUI

! BrirozHee Jemath HMEHHO TAK, MOCKONBKY BO BTOPOM YPAaBHEHHH KOIM(HIHEHT
IIpH X HE 3aBUCHT OT IIapaMeTpa M, CIe0BaTeIbHO, He oOpamniaercs B HOub. Ecii Obl
MBI CTQJIN BBIPAXKaTh Y U3 BTOPOTO YpaBHEHUS, TO MPHUIILIOCH ObI OTJENHLHO paccMart-
puBaTh cirydaii, korga 3a+1=0.
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a+5 3a+l

2) ——
(a+ )[ >+
ITocne YIPOLICHUS IMOJTy4aeM YPaBHCHUC!
(3a°+5a+2)y=-a’-9a—-8<
< (a+1)(3a+2)y=—(a+8)(a+1). 4)

PaccmarpuBaem nBa ciaydas.
1) (a + 1)(3a + 2) =0. DTO BO3MOXHO NPH ABYX 3HAUEHUX .

yj—ay =1l-a.

la) Ecim a=-1, 1o ypaBuenme (4) mpuammaer Bunm 0=0, orkyna
yeR. Torga u3 (3) mHaxoauMm, uro X=2-Yy. Ecnu o0o3Haunte y=t, 1O
X=2—t. Takum 00pa3oM, peIICHUSIMU CUCTEMBI SBISIFOTCS Maphbl YUCEN BU-
ma (2-t;t), teR.

16) Ecn a= —% , T0 (4) mpuanmaet Bux 0 = —g + 6 — 8. 3HauwT, B 3TOM

Cly4ae pelICHUN HeT.
2) (a+1)(3a+2)¢0. Torma nmemum o0e wactu ypaBHeHus (4) Ha

. [Moncrasmsist B (3), HaxX0UM

a+8
a+1)3a+ 2) u nosyyaem, 4To Yy =—
(a+1)3a+2) n nony y=—o—s

_a+5 3a+l a+8 1-4a
2 2 3a+2 3a+2
OtBer: npu a=-1: (Z—t;t),teR;

2 o
Ipyu a = -3 ! HET pEeLICHMUI;

1-4a a+8j

HpI/I BCEX OCTAJIbHBIX 3HAUYECHUAX a . y —
3a+2 3a+2

3ameuanmue. Jluneiinoe ypasHenne ax+by=c mnpu a® +b% =0 zamaér
npsAMyl0 Ha IuiockocTd. [loaTroMy B cucTeMe ABYX JMHEHHBIX ypaBHEHHUI
BO3MOXKHBI CIIEAYIOIINE BapHaHTHL: MpsiMble mnepecekatoTcs (1 pemenue),
npsMble TapajuleNbHBl (HET PELIeHui), MpsiMble coBHanaroT (OECKOHEYHO
MHOT'O peIIeHH).

Ilpumep 6. Ilpm kakux 3Ha4eHHAX IIapaMeTpa & YypaBHEHHE
Sin X + acosx = 2a uMeeT XoTs Okl OTHO pernieHue?
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Pemenne. JleBas gyacthb YPaBHCHUSA MOKCT NPUHUMATh 3HAYCHUSA B IIpC-

nemax’ [— Vi+a?;vl+a? } . IloaTOMy naHHOE ypaBHEHUE HUMEET PELICHUs,

ecnmu 2ae [— vi+a?;yJ1+a? } . OTO yCJIOBHE PAaBHOCUIBHO HEPABEHCTBY

|2&| <1+ a2 . Tak xak 00e yacTu HEPpaBCHCTBAa HCOTPUILATCIIbHBI, BO3BCIAC-

HHUC B KBaJpaT ABJIACTCS paBHOCHUIIbHBIM npeo6pa3OBaHHeM. HonyqaeM

4a% <1+a? @azs%@——sasi

B

OTBeT: —i i

G

§2. KBaapaTnble ypaBHeHHUsI U HEPABEHCTBA € IApPaMeTPOM

MHorue 3a1a41 ¢ mapaMeTpoM CBOZSTCS K MCCICAOBAHHUIO KBaJIPaTHOTO
TpEXWIeHa, OATOMY PAaCCMOTPUM 3TH 3a/1a4u NOpoOHEe.

|. Ipu penrenun mpocTelmnX 3ajad ObIBaeT HOCTATOYHO (HOPMYJIBI JJIS
KOpHEH KBaJIpaTHOrO ypaBHEHUS U TeopeMbl Buera.

IIpumep 7. Ilpn kakux 3Ha4eHUSIX IapaMmeTpa a MHOXKECTBO PELICHUI
HEpaBEHCTBA x? +ax—1<0 sBisercs HWHTEPBAJIOM JJIUHBI 57

Pemrenne. IT0CKOIBKY KOS((HUIMEHT NP X> IOTOKHUTEICH, PEIICHACM
HEPaBEHCTBA ABJISETCS MHTEPBA MEXAYy KOpHAMHU B ciyyae D >0 u mycroe
MHOKECTBO, eciit D <0.

Haxonum nuckpumuHaHT: D = a’+4 (D >0 mpu Bcex a). Toraa MHO-
JKE€CTBO PEILEHUIN ECTh IIPOMEKYTOK

—a-a’+4 —a++a’+4

Xe ; 5 . TpeOyeTcst, yTOOBI JUIMHA 3TOr'O MPOME-

JKyTKa Obljia paBHa 5, T. €.

—a+Va®+4 -a \/a 4 2l raos oan N

2
OTBeT: a= i\/ﬁ .

e MIOMOIILIO BBEJICHUS JIOTNOJIHUTENBHOTO yriia Beipaxenue ACOSX + Bsin X wmo-
*KeT ObITh TIpeoOpa3oBaHo K Buxy A’ + B oCOS(X —a) . ITockonpKy KOCHHYC TIpH-

HHMaeT BCeBO3MOXKHbIC 3HAYCHHS U3 OTpPe3Ka [— 1 1], OTCIOZIa CIIEIyeT, YTO MHOXKe-
CTBOM  3HAUEHHWH  BBIPAKECHUS Acosx + Bsin x SBJISIETCSI  OTPE30K

[—\/A2+Bz;a\/A2+BZJ.
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Ipumep 8. Ilpn kakux 3Ha4YeHHAX TMapamMeTpa P YypaBHEHHE

X%+ p? +4p - x+ p—1=0 umeer KOpHHU, a CyMMa KBaJpaTOB KOPHEH MHU-
HUMajbHa?

Pemenne. Cymmy KBaJIpaTOB KOpHEW ypaBHEHHs yIOOHO BBIPAa3HUTh C
MOMOIIBI0 TeopeMbl Buera:

2
X2 + %2 = (X + Xy )2 — 2%, X, :(—\/ p? +4p) -2(p-1)=p?+2p+2.
Ho npeorcoe, uem npumenams meopemy Buema, obazamenbHo HYHCHO npo-
gepumy, ymo ypaerenue umeem KopHu! JI1s 3TOr0 BBIYUCISAEM IUCKPUMHU-
HaHT: D= p2 +4p— 4(p —1): p2 +4. Buaum, 4TO JUCKPUMUHAHT II0JIO-
JKUTEJICH TPH JIIOOBIX TOMYCTUMBIX 3HAYEHUSIX P, T. €. IPH
pe(—oo;—4]U[0;+oo). %)
Ocraércss HAMTH, NMPU KAKUX 3HAYEHUSAX P BBIPAXKECHUE p2 +2p+2

MPUHUMAEeT HanMeHkIee 3HaueHue. [ padhuk GpyHKImm f(p) =p2+2p+2 —
napabosia ¢ BETBSIMH BBEPX, IOITOMY HaMMEHbIIEe 3HAUEHUE MTPUHUMAETCS
B BepIIHHE (€ClIi OHA MPHHAUICKUT MHOXKECTBY (5)) WM B TOUKE MHOXKe-
cTBa (5), Onmkaiie K BepIiuHe.

Tak kak aOcUMCCON BEpIIMHBI SBIsIETCS P=-—1, 9YTO HE MPUHAJICKHUT
(5), momy4yaem, 9YTO HaUMEHbIIIee 3HAUYCHUE f(p) IIpH YCJIOBUH (5) TpUHU-
Maetcs ipu p=0.

OtBet: p=0.

Il. Ecnmu B 3amade TpeOyeTcs ONMpeNeNuTh 3HAKH KOpPHEH KBaJpaTHOTO
ypaBHEHUS, TO, KaKk MPaBUiIo, yrnoOHee HCHONb30BaTh TeopeMy Buerta. Ilpu

YCIIOBUM, YTO YpaBHEHHE ax? +bx+c= 0, rne a=0, UMeeT JABa KOpPHS
(D >0) cripaBe/IuBEI CITEAYIONINE YTBEPHKICHHS :

° c b
1. xopHU HOJOXKUTENBHE < —>0 1 ——>0 < ac>0 u ab<0;
a a

o c b
2°. KOpHHM oTpuLaTeNbHbl < —>0u ——<0 < ac>0 u ab>0;
a a
o c
3". KOpHHM pa3HbIX 3HAKOB <> — <0 <> ac<0.
a

IIpumep 9. [Ipn KaKHX 3HAYECHUAX b yYpaBHEHUE
(b-1)-4* —(2b—1)-2* —~1=0 umeer /Ba PA3TUUHBIX KOPHS?

* B tperbem caydae ycnoBue D >0 MOKHO ONYCTHTB, TAK KAK OHO CIEAYET U3 He-
paBenctBa ac<0.
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Pemenne. Cuenaem 3ameny 2* =t, rae t MOXKET IPUHUMATE JIIOOBIE T10-

JIOXKHUTENbHBIC 3HaUeHHs. Toraa ypaBHeHUE IPUHUMACT BH]
(b-1)t? —(2b-1)t—1=0. (6)

YroOBl y HCXOAHOTO ypaBHEHHsI OBUIO ABa KOPHsS HEOOXOIMMO M JIOCTATOY-
HO, 4TOOBI Y ypaBHEHH!s (6) GBLIO J1BA MOIOKUTEIBHBIX KOPHS .

Ecmu b=1, to (3) mpuammaeTt Buag —t —1=0, 9T0 HaM HEe TOAXOAUT (HET
TIOJIOKUTEITBHBIX KOPHEH)".

Ecmu b#1, To anms cymecTBOBaHUs ABYX MOJOKHUTEIBHBIX KOPHEH MBI
JOJKHBI IOTPEOOBaTh (CM. BBILIE):

D>0, (-1 +4(b-1)>0, |De(-o0i—E)U(£;i+),
X +X,>0,<1(2b-1)(b-1)>0, & be(-0;3)U(L + ), -
XX, >0 —1-(b—1)>o b<1

<:>b€(—oo;—§)_

OtBert: be (— 00; — %)

I11. Hepenko BcTpedaroTcs 3a1a4d Ha PAcIIOIOKEHNE KOPHEH KBapaTHO-
ro Tpéxuwiena . Hauném 31oT pasnen ¢ npumepa.

Ipumep 10. IIpu kakux 3HAYCHHUSX MapaMeTpa a X y=f(x)
ypaBHEHHE 5x2 + (4a—6)x +1=0 wumeer jBa KOpHS,
npuu€M OJMH U3 KOpHEH OoJbIie (— l), a BTOpOH — -1

Menbe (—1)?

Pemenne. O603Ha4NM JIEBYIO HacTh YpPaBHEHHA
yepes f(x) U paccMOTpuM Tpaduk QGyHKIUH
y = f(x). Dto mapaona ¢ Beramu BBepX. s TOTO, Puc. 1

4TOOB! BBIIOJHAIOCH YCIOBHE 3a/1auH, Ipaduk J0J-
’KeH ObITh PACIOJIOKEH TakK, YTOOBl TOYKa X =—1 OKa3anach MEXIy KOpHs-
mu (cm. puc. 1). Cnenosarensno, f(-1)<0.

f-1) X

* ITocre Toro, KaKk MbI cOPMYTHPOBAIIA 324y JUIs yPABHEHHS OTHOCHTENBHO 1, 06
HCXOJIHOW 3aJlaue MOXKHO 3a0BITh: NEHCTBHTENBHO, KaXKAOMY IOJIOKUTEIBHOMY
COOTBETCTBYET POBHO OJHO 3HAYCHHE X.

® Eciu kodddumment mpu 2 3aBHCHT OT TApaMeTpa, TO 063aTeIbHO HA0 PACCMOT-
peTh ciydaii, Korza oH obpalaercst B HOJb, T.K. TOTJa HOJIydaeTcsl He KBaJpaTHOE
YpaBHEHHUE, a TMHEHHOE.

® B mpesIayIeM MyHKTe GbLT PACCMOTPEH YaCTHBIHA CITydail TAKOM 3a1adM, a HMEH-
HO, pacrojIoKeHHe KOPHEi 0THOCHTENIFHO Touku X = 0.
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3aMeTHM, YTO U3 BBITIOJHEHUS 3TOTO HEPABEHCTBA CJIEYET, YTO ypaBHE-
HUE UMEET JIBa KOPHsI, PAaCIOJIOXKCHHBIC 10 pa3HbIC CTOPOHBI OT TOYKH
X =-1. JlelicTBUTEIBHO, €CIIM HEKOTOpasi TOUKa ¢ abCLUCCON X, MmapadoJibl
C BETBSIMH BBEpX JIGKHT HU)KE OCH aOCIIHCC, TO 3Ta mapaboja mepecekaeT
0Ch B JIByX TOUKaX: OIUH pa3 clieBa OT X, M OJHH pa3 clpana oT X;.

3anuceIBaEM u pemiaemMm HEPAaBEHCTBO f(-1)<0:
5-(4a-6)+1<0<a>3.

OTtBeT: a>3.

Teneps paccMOTpUM pa3INYHBIE BAPHAHTHI PACTIONOKESHHUS KOPHEH KBa-

. b
patuuHoii (yHkiuu. [lycth f(x)= ax? +bx+c, rze a=0, X =0
a
abcmmcca BepuIHHbl mapabonsl; D =b? —4ac — IUCKpUMHHAHT, Xg B Xy —

KOPHH COOTBETCTBYIOIIETO KBAAPATHOrO ypaBHEHHs ax’ +bx+c=0.

D>0 D>0
a>0 a>0
f(A)>0 > \ f(A)>0
X, <A D>0 i\ X,>A
a<0 A -~
f(A)<0 ;
X, <A :
Puc. 26 Puc. 3a
1". VpaBHeHHE MMEET Ba KOPHS, U 00a OHM MEHBILIE HEKOTOPOro YHCIIa
A (puc. 2a, 20). (*1)
2° . YpaBHEHHE UMEET JIBa KOPHs, U 00a OHU GOJIbIIE HEKOTOPOIO YUCIa
A (puc. 3a, 30). (*2)
/\ f(A)<0 f(A)
i i
a<o i
f(A)<0 a>0 '
X >A f(A)<0 F(A)
Puc. 36 Puc. 4a Puc. 40

3°. YpaBHeHHEe UMEET [Ba KOPHS, JIEXKALIUE 110 Pa3HbIE CTOPOHBI OT YKC-
na A (puc. 4). OOpaTute BHUMaHHUeE, 4TO B 3TOM cirydae yciosue D >0 sB-

© 2015, 30T MOTH, I'opoaeuxwuii Cepreit EBrensesuu
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JIIETCS TUTITHUM (CM. perierne npuMepa 10) u MBI IToJTydaeM OJTHO HEpaBeH-
crBo f(A)<0 (um f(A)>0).

D>0
a>0
f(B) f(A)>0
f(B)>0 D>0
A<x,<B a<0

f(A)<0
f(B)<0
A<x.<B

Puc. 5a Puc. 50

4°. VYpaBHeHHE WMeEET JBa KOpHs, JIeKAI(UMe B MHTEpPBAJE (A; B)
(puc. 5). (*3)

Bo3MoXHBI Takke U IPYTHe CIIydau PaclloOKEeHUs KOpHeH (Hampumep,
00a KOpHsI JIe)KaT BHE HEKOTOPOTO OTPe3Ka [A; B] U TIp.), B KOTOPBIX HAJI0
CaMOCTOSITETTFHO HAPHUCOBATh YEPTEX U CHIENATh COOTBETCTBYIOIINE BEHIBOIBI.

3ameuanusi. 1. /s ypaBHEHUIl M HEpaBEHCTB BHJIA ax? +bx+c=0,
ax? +bx+c>0, ax® +bx+c<0, ax? +bx+c<0, ax’ +bx+c>0 uago
oTaeqbHO paccMmatpuBath ciaydaii a=0. Torma momyuutcs sunetiHoe
ypaBHeHHUE (HEPaBEHCTBO).

2. B GonpmMHCTBE 33/]a4 BAYKHO YYECTh 3HAK YHCIA @ — OT 3TOTO 3aBH-

CHUT HarpaBJIeHHE BETBEH MapaboJIbl.
3. 3aMeTHM, 9TO COBOKYITHOCTb JABYX CHCTEM

a>0, a<o,
u
f(a)>0 f(a)<0
paBHOcuiIbHA HepasercTBy af (a)>0. ITostomy B ycinoun 17 MOXHO 3a-

D >0,

nucaTh OJHy cuctemy - af (A) >0,

Xg <A
AHaTOTHIHO MOXHO YIIPOCTUTEH U HEKOTOPBIC IPYTHE YCIOBUS:
D0 D>0,
>,
o (s} ] af (A) > 0,
2" oqaf(A)>0, Fe=af(A)<0, 4
af (B)>0,
Xg > A
A<xg <B.

Ilepeiiném k npumepam.

© 2015, 30T MOTH, I'opoaeuxwuii Cepreit EBrensesuu
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Ipumep 11. ITpu kakux a ypaBHEHUE (Za - 2)x2 + (a +1)x +1=0 umeer
KOPHHU, U BCE OHU IIPUHAJIEKAT UHTEPBAILY (— 2; O)?

Pemenune. 1) Eciu 2a—2=0 (a=1), T0 ypaBHCHHE MPUHHUMACT BHU]I
2X+1=0. Oro ypaBHEHHE UMEET EANHCTBEHHBIH KOpeHb X =—0,5, KOTOpbIil
MPUHAJJICKUT UHTEPBAILY (— 2; O). 3HaunT, a=1 yZOBIETBOPSET yCIOBHIO

3a1a4H.
2) Ecnu 2a — 2 # 0, T0 ypaBHeHue kBaapaTHoe. Haxomum TMCKpUMUHAHT:

D=(a+1)’ -4(2a-2)=a’-6a+9=(a-3)".

HOCKOJ’IBKy JAUCKPUMUHAHT ABJIACTCA IIOJHBIM KBaJApaToOM, HAXOAWM KOpP-

1
. X=—a—1i(a—3) 1-a
4a—4 Xz_g

>

Jyis BBINONHEHUs YCIOBUH 3amaun TpeOyeTcs, YTOObl BBIMOIHIOCH HEpa-

1 3
BEHCTBO — 2 < —— <0, peias KOTopoe, HaX0AuM, 4To a > >
—-a

OtBer: ae{l}U(g; +ooj.

0
Ipumep 12. Ilpu xakux 3Have-
HUSX & HEPABEHCTBO a §
4Si”X—2-(a—3)-25"”‘+a+3>0
BBITIOJIHSIETCS 7S BCeX X 7
AV
2

Pemenne. O6o3uaunm 27" =y.
IMockonbky —1<sSinX <1, momyda-

€M, 4TO %S 2" <2 HcxomHoe Puc. 6

HEPaBEHCTBO NPUHUMAeT BuI Y~ —2(a—3)y+(a+3)>0.

ﬂaHHaH 3aJa4da 3KBHBAJICHTHaA cnezxy}omeﬁ: «IIpHA KaKMX a HEPABCHCTBO

y2 — Z(a — 3)y + (a + 3) >0 BBITIOJTHEHO ISt BCEX Y € [% 2}? »

7 . N

Kak mpaBuito, BEIIIeonycaHHbIE TPUEMBI C PACIIONOKEHUEM KOpHEH ymoOHO mc-
MOJIB30BATh, €CIX (OPMYJIBI TSl KOpHEH rpoMo3nikue. Eciy TUCKpUMUHAHT SBIISIET-
Csl TIOJIHBIM KBAJPaTOM M KOPHH MOJYYaloTCs “XOPOIIMMHK”, TO MPOIIE PEHIUTh 3a-
Jlagy HaIpsMylo.

© 2015, 30T MOTH, I'opoaeuxwuii Cepreit EBrensesuu
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I'paduk jeBol YacTH PTOr0 HEpaBEHCTBA — Iapalojia ¢ BETBSIMH BBEPX.
TpebGoBanusa 3amaun OyIyT BBIONHEHHI B JBYyX ciydasx. 1) D<O0 (torma
napabosia LEeJIUKOM JISKUT BBILIE OCH aOCLHCC U HEPAaBEHCTBO BBIIIOJHEHO

Uit Bcex Yy (puc. 6, cimydait 6). 2) Ecim kopHHE ecTh (DZO), TO OHU HE

JOJDKHBI JISKaTh Ha OTpE3Ke Y € {%, 2}. (puc. 6, cmy4au a) u B)).

[epexouM K BRIYUCIICHUSM.
a) DOTo pacroyokeHue mapadoiibl (KOPHH HAXOIATCS CJIeBa OT OTpe3Ka

1 i
{—; 2 |) 3amaérest yCIoBHSAME (3aIMCHIBAEM H PEIIAeM CHCTEMY):

D>0, (@a-3-(a+3)20, |ae(-w;1]U[6;+ ),
1 1

Xy <—, &qa-3<—, Sqa<—, <as<l
2 2 2

f(%)>0 %—(a—3)+a+3>0 2—5>0

6) DToT cryuaii 3anaétes yenosnem D <0 <> ae(l 6).
B) AHAJIOTHYHO CITy4alo0 a) II0JTy4aeM CUCTEMY:

D >0, (a-3) —(a+3)=0, ae(-w;1U[6; + ),
Xy >2, &qa—-3>2, & qa>5, Sb<a<—.
19 3

f(2)>0 |4-4@-3)+a+3>0 |q<=2
3
OObenuHsst pe3ysbTaThl, OTyYeHHbIE B TPEX MyHKTAaX, IOJIy4aeM, 4yTo a < 3

OT1BeT: a< %

Ipumep 13. Ilpu kakux 3HAUYEHUSAX @ POBHO OJUH KOPEHb YpaBHEHUS
ax? +(2a—5)x +(a—6)=0 mexur na otpesxe [0; 2]?

Pemenue. 1) PaccmarpuBaem cmyqait a=0 (Torga ypaBHEHHE HE KBaJl-
patHoe). YpaBHeHHe mpuHUMaeT B —5X — 6 =0 . KopHeli Ha oTpe3ke [O; 2]
HET, Mo3ToMy a =0 He MOAXOJUT.

2) Ypasuenue kpaaparnoe. OG03HAYMM JIeBYIO YacTh ypaBHeHus yepe3 f(x).
YpaBHEHHE UMEET Ha OTPE3KE [0; 2] POBHO OJIMH KOPEHb B JIByX CIydasiX.

A) YpaBHEeHHE UMeeT €IMHCTBEHHBINH KOPEHb U OH MPUHAIJIIEKUT OTPEe3-
Ky [O; 2]. Ot10 Bo3MOkHO nipu D =0 . Beruncnsiem TMCKpUMHUHAHT:

D=(2a-5)" —4a(a—6)=4a+25.

© 2015, 30T MOTH, I'opoaeuxwuii Cepreit EBrensesuu
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25
JluckpuMHHAHT oOparaeTcs B HOJIb TIPH a = 4 IIpu 3TOM 3HAUEHUH @

25 , 35 49
HUCXOOJHOC ypaBHeHMe HpI/IHI/IMaeT BU]T —IX - —IZO, OTKYI[a

2
7 . . o
X = e Kopneit na otpeske [0; 2] Her, 3HauuT, 5T0T Cityqaif He peanusyer-
Csl HY TIPU KaKHX a .

25
Bb) YpaBHenue nmMeeT qBa KOpHS [D >0<a> _I , OIUH W3 KOTOPBIX

MPUHAMJIEKUT OTPE3KY [0; 2], a apyrod — Her. s

BBITIOJIHEHUSI 3TOrO YCJIOBHS HEOOXOAMMO M JOCTa- £(2)>0
TOYHO, 4T06HI 60 (a) hynkimsa f(x) npuEMMana Ha .
KOHIAX oTpeska [0;2] 3HaueHMs pasHBIX 3HAKOB — i

TOTJa KOPCHb JICKHUT B MHTEPBAIIC (0; 2) (B xauecTBe

npumepa’ cM. puc. 7), 1160 (6) B OJXHOM M3 KOHIIOB
oTpe3Ka obpaiaigack B HOIb — TOTAa KOPEHB JIEKHUT f(0)<0
Ha O/IHOM U3 KOHIIOB OTpe3Ka.

(a) Ycnosue “aucna f(0) m f(2) umeror pasmbre Puc. 7

3HaK1~ PaBHOCWIIBHO HEPaBEHCTBY f (O) f (2) <0, oTkyna

———————><

(a—6)(4a+2(2a—5)+(a—6))<0<:>(a—6)(9a—16)<0<:>%<a<6.
(6) Ecm f (O) =0, To a=6. Torma ypaBHeHHWE NPUHUMAET BUJ
6x% +7x=0. Ero KOpHAMU SIBISIIOTCS yncia X=0 u X= —% , T. €. Ha OT-

peske [0; 2] OHO MMEET POBHO OANH KOPEHb.

Ecmn f(2):0, TO a:%. Torpa nomyyaem §X2_§ —%—0, OTKyJa

19 o
X=2 W X=—— , T. €. OIIATh U3 IBYX KOPHEU TOJIBKO OAVWH MPUHAAJICIKUT
OTpE3KY [O; 2].

*

16
3Haynt, 00a 3HaYeHNd a =6 u a= o YIOBJIETBOPSIOT YCIOBHIO 33/1a4H .

8 Moskere camocTosITENBEHO paccMOTPETh U APYTrUe BO3MOIKHBIC PACIIONOKCHHS Ta-
Ea6om)1.

npu f(2)=0 um f(0)=000s3aTebHO HA/IO HAMTH BTOPOH KOPEHb M MOCMOT-

peTb, HaxozwTCs 1 oH Ha otpeske [0;2].

© 2015, 30T MOTH, I'opoaeuxwuii Cepreit EBrensesuu
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OObeanHss pe3yabTaThl, MOTy4aeM a € [? 6} .

OTBeT: %SaSG.

Ipumep 14. [lpm kakux 3HAYEHUSIX TMapamMeTpa a YypaBHEHHE
‘xz — 4| + 3‘ =a MMeeT POBHO 8 penIeHuii?

y=I-4{x+3
y

/‘\Z [\ /Yy—a
VARV, Y

-3 -1 12 3 X
Puc. 8a Puc. 80

Pemenue. 11300pa3um rpaduk JIeBO# 1 paBoii yacTeit Ha riockoctu XOY .
Urto6b!I mocTpouTh TpadvK JIEBOI YacTH, CHaYaIa u300pakaeM mapadomy
y = X* —4x+3. 3aTeM oTpaxkaeM BCe TOYKH 3TOi MapaboIbl, NeKalue HU-
K€ OCH a0CIHcC, OTHOCHTENBHO ITOH OCH W TMoNydaeM Tpaduk (yHKIIUH

y :|X2 —4x+3| (puc. 8a). Jlamee oTOpackiBaeM BCE TOUKH, JICKAITUE CIIEBa
0T ocH abcUucC, a OCTaBIIMECS TOYKH OTpakaeM OTHOCHUTENIBHO 3TOW OCH —
nonrydaeM rpaduk QyHknuu y = ‘XZ - 4|X| + 3‘ .

I'paduk mpaBoii 4acTH — 9TO TOPU3OHTANBHAS TIpsiMast Y =a. YpaBHEHHE
uMeeT 8 pelIeHuil, Koraa 3Ta npsmast nepecekaer rpaduk y = ‘xz - 4|x| + 3‘ B
BOCBbMH TOouKax. HecnoxHO BUAETh, 4TO 3T0 BO3MOXKHO Ipu O <a<1.

Oteer: ac(0;1).

IIpumep 15. HailiguTe Bce 3HaueHUs mapaMmerpa P, MpU KOTOPBIX ypaB-
nerme 4% + 22 47=p—47% —2.2% umeer xoTs1 OBl OJHO PeIICHHE.

Pemenne. Ilepenumem ypaBHEHUE B BUJIE

4* +4‘X)+4- 2* +27)=p—7 u cuenaem 3ameny 2° +27* =t. Bo3soas
o0e yacTh 3TOro  paBeHCTBA B  KBaapaT, IOJydYaeMm, 4TO
2 X —x 2 X —X X -X 2
t°=2"+2 =4"+2+47", orkyna 4" +47" =t° — 2. YpaBHeHHUE npu-
HUMaeT Buj t2 — 2 + 4t = p—7<::>(t+2)2 =p-1.

© 2015, 30T MOTH, I'opoaeuxwuii Cepreit EBrensesuu
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Haiiném MHOXXECTBO 3Ha4YeHUM JIEBOM YacTH YypaBHEHUSI. Hocxonbxyg
t > 2, momy4aeM, 4TO JIeBasi 9aCTh ypaBHEHHS IPUHUMAET 3HAYCHUS U3 MPO-
MEKYTKa [16; +0).

YpaBHeHHe UMeeT XOTsl Obl OJJHO pellleHHe, €CH MpaBas YyacTh MPUHAI-
JIEXKUT 3TOMY K€ IIPOMEXKYTKY, T. €. Ipu P —1>16, otkyna p=>17.

OtBet: p>17.

Ipumep 16. HaiimuTe Bce 3HaYCHHUSA MapaMmeTpa a, MPH KOTOPBIX IS
JO00T0 TIOJIOKUTEIILHOTO 3HaUeHUs b ypaBHeHUe

log, (1— X — x2 ): a- Iog(1

7X7X2) 2+b

MMEeT XOTs OBl OJJHO pelIeHHe, TPUHAUIC)KAILSe HHTEPBAITY (0; }é)
Pemenne. Onpenenum MHO>KECTBO 3HaYeHUH ¢byHKINN

f(x)=log, (1— X — XZ) npu x €(0; %). Tpadux dymxman g(x)=1-x - x> —

napabosa ¢ BETBSIMH BHH3, BEPIIMHA KOTOPOW mMeeT abcuuccy X, =—%.

[TocKONBKY IPOMEKYTOK X € (O; }é) HaXOJMTCS CIIpaBa OT BEPIIMHBI, (QYHK-

oy Ha HEM Y6])IBaeT, 1 CBOE HauOOJIbIIIee 3HAUCHUE OHA MMpUHUMACT B TOYKEC
0, a HaMMEHBIICE — B TOYKE ¥ .

Wrak, eciaun Xe(O; }é), TO (yHKIUS g(x) IIPUHUMACT BCE 3HAYCHUA U3
IPOMEXYTKA (g(}é); g(O)), T.€. U3 UHTEpBaAa (}{1;1). 3HAYUT, MHOKECTBOM

smauennit f(x)=1log, g(x) snsercs unrepsan (- 2;0).
1

Ilepennmem ypaBHeHue B Buzae log, (l—x— XZ):a- 5 +b
Iogzil—x—x '

a
U caenaeM 3aMeny t=10g, (1— X — X2 ) ITonyuyaem ypaBHeHue t = T +b.

° Mcronb3yeM, 9TO CyMMa JBYX B3aHMHO OOPATHBIX IOJIOKHTENBHBIX HHCEN HE
MEHBIIIE JIBYX: a+%2 2 npu a>0 (paBeHCTBO BO3MOXKHO TOJBKO mpu a=1).

DTO MOXHO J10Ka3aTh, HApUMEpP, C MOMOIINLI0 HepaBeHCTBa Komm: aJis MOJI0KH-
TENBHBIX YHCEIl CpeAHee apuMETHICCKOE HE MEHBIIE CPEIHET0 TeOMETPHICCKOTO

aj+ap..+a "
(%k > ,k/alaz ...dy |, IpUYCM PABEHCTBO JOCTUIaCTCSA TOJBKO B Clydac
d =ay =...=Qqy . I 1ByX NOJOKHUTENBHBIX YHCEIT 9TO HEPABEHCTBO IIPUHUMAET BHJL

a—;b >+/ab . Ecnu crona noacrasuts b = % , TO TIOJIy9UTCsl TpedyeMoe HEPaBEHCTBO.

© 2015, 30T MOTH, I'opoaeuxwuii Cepreit EBrensesuu
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Kaxnomy 3HaueHuto te(— 2; O) COOTBETCTBYET POBHO OJIHO 3HAYECHUE
XE(O; %), a JUIA BCEX OCTallbHbIX ! 3HAa4YeHHs IEPEMEHHOH X, €CIIM OHU
CYIIECTBYIOT, He Gy/IyT MpHHAIEKaTh TpoMexyTKy (0; }é) [TosTomy st
HOBOTO YPaBHEHHUS 3a/1a9y MOKHO C(HOPMYIIMPOBATh 3a1a4y TaK: «HANTH BCE
3HA4YEHUS MAPaMeTpa a, MPU KOTOPBIX AN JIHOOOr0 MOIOKHTENLHOTO 3HA-

a
yeHust b ypaBHeHHe t:?+ b mmeer xoTs ObI OHO pelIeHHE, MTPHUHAIE-

Karree naTEpBaTy (- 2;0)».

[epermmeM 510  ypaBHenme'’ B BHe
t? —bt—a=0. 'padukom byHKIUHK h(t):t2 —bt-a
ABIISIETCS Tapabojia C BETBAIMH BBEpX, MPHUUEM IIO
YCIIOBHIO a0cmycca BEPIIMHBI ATOW MapadoIbl MOJIo-

h(-2)

U )
YpPaBHEHUE UMEET KOPHHU, TO MO KpallHEd mMepe oauH
U3 HUX TOJOXuTeneH. s Toro 4yTodbl BTOpPOH KO- Puc. 9
pEHBb JIEXKaJl B MHTEpBaje (— 2 0), HEOO0XOIUMO U JOCTaTOYHO, YTOOBI BBI-

b
JKUTENBHA | X, =E>O . Takum obOpazom, eciu 3TO

nosmsmuch aBa yenosus: h(0)<0, h(—2)>0 (cm. puc. 9).
IToyyaeM cuCTEMY HEPABEHCTB:

—-a<0, a>o0,
=
4+2b—-a>0 a<4+2b.
HCOGXOI[I/IMO, LIT06I)I 3THU yCJ’IOBI/IH BBITIOJIHAJIUCH HpI/I .]'IIO6HX I10JIOXKH-

TEJIbHBIX 3HAYCHHSIX D, OTKya cieayeT, uto 0<a<4.
Otger: 0<ac<4.

§3. AHauTHYecKHe MeTOAbl pellIeHUs] 32124 ¢ apaMeTPoM
Ipumep 17. Haiinute Bce 3HaUeHUs mapamerpa P, IpU KaXJIOM U3 KO-

TOPBIX YpaBHEHUE 8sin® x = p +9¢0s2x He nmeer peIIeHnH.
Pemenue. Ilepenuiem ypaBHEHUE B BUAE
8sin® x=p+ 9(1— 2sin? x), 8sin® x+18sin x=p+9
1 HalJ1IEM MHOXKECTBO 3HAUYEHUH JIEBOM YaCTH MOTYyYUBIIETOCsS yPaBHEHUS.

0 yenosue t#0 MOKHO OTGPOCHTH, TAK KAK HAC MHTEPECYIOT TOIBKO PEIICHHS H3
NPOMEKYTKA (— 2; O).

© 2015, 30T MOTH, I'opoaeuxwuii Cepreit EBrensesuu
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s aroro obo3HaUMM SiNX =t u paccMOTpuUM (YHKITHIO f(t)=8t3 +182
npu te[-11]. Eé npoussomnas pasma f'(t)=24t? +36t=12t(2t +3). Ha
OTpe3Ke [— 1 1] MPOU3BOHAA oOpamaercsi B HOMb npu t =0, MON0XKUTENbHA
mpu t>0 um orpumarensHa mpu t<0. 3HaywT, pHU te [—L‘ 0] hyHKIISA
yObIBaeT, a mpu t [O; 1] — Bo3pacTtaeT. HauMeHbliliee 3HaUeHHE Ha OTPE3KE —
a10 f(0)=0. UTo6bI onpesienuTh HaMGONbIIEE 3HAYCHYE, HANAEM 3HAYCHHS
f(t) na xoruax otpeska: f(-1)=10, f(l)=26. 3nauur, HauGonbuIce 3HAYC-
Hue paBHO 26, 1 Gynkims f (t) mpuHEMaeT Bee 3HaueHus u3 otpeska [0; 26].
CrenoBaTeNnbHO, TaHHOE YpaBHEHUE UMEET pEelICHUs npu P +9 e [O; 26],
T.e. IpH P € [— 9 17], a IIPU BCEX OCTAJIBHBIX [ PELICHUH HET.
Otger: pe(—o0;—9)U (L7 +o0).
IIpumep 18. Haiinute Bce 3HaueHUs napaMmerpa a, IpH KOTOPBIX ypaB-
Henue log, (3X +log, a): 2X WMEET POBHO OJIHO PEIICHHE.
Pemenne. JlaHHOE ypaBHEHHE PABHOCHIIBHO CIIEAyIOMEMY
3 +log,a=3%, 3*-3*—log,a=0.
Jenaem 3ameny 3* =t . [lonyuaem ypaBHEHME
t*—t-log,a=0. 4)
I/ICXO[IHOC YpaBHECHUC UMECCT POBHO OJHO PCIICHUC TOrAga U TOJBKO TO-
rja, Korga ypaBHeHHE (4) MMeeT POBHO OJHO HONOMNCUMENbHOE PEIICHHE.
3T0 BO3MOXKHO B JIBYX CIIydasX.

1) YpaBHenue (4) uMeeT POBHO OJIHO PEIICHHE U 3TO PEIICHHE MOJIOKU-
TEJIBHO.

Orto MoxeT ObITh, ecmu D=1+4log;a=0, otkyna a= 3%, Torga mo-
nmydaem, 4to t = % , T. €. (4) IMeeT OJTUH TOJIOKUTEIHHBII KOPEHb.

2) YpaBuenue (4) uMeeT JBa KOPHS, OAWH M3 KOTOPBIX IOJOXKUTENCH, a
Ipyroii — HeT. B 3ToM cityyae yio0HO pa3o0path /1Ba BapHaHTa.

a) OgauM 13 KopHEH ypaBHeHus siBisieTcs: t =0 . [lomcraBmsis 3To 3HaUe-
Hue t B (4), HaxoxuM, uto log;a=0 (a=1). Torna (4) npuHUMaeT BUJ

t2 —t=0, T. e. ACHCTBUTEIHHO HMEET POBHO OIHMH TOIOKHTEIBHBIA KOPEHb.
3HauuT, a=1 NOIXOJUT.

11
VcinoBue MOJIOKHUTEIBHOCTH HOZIHOI‘apI/I(i)MI/I‘{CCKOFO BBIPpAKCHUSI MOXKHO OITy-

CTHUTb, TAK KaK OHO PAaBHO 3%%,a 3% >0 IpH BceX X.
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0) OmuH M3 KOpHEH MOJIO0KUTENEH, a BTOPOi — oTpuriateneH. st aToro
HEOO0XOIUMO U JOCTaTO4HO, YTOOBI BHINOJIHSUIOCH HEpaBeHCTBO —log; a<0

(cm. crp. 8, cBoiicTBo 3°), oTKyna a>1.

1 :
OO0benuHss OTY9YeHHbBIE PE3YIbTAThI, HAXOINM, UTO & € % U [1, + oo).
1
43
IIpumep 19. Haiimute Bce 3HaueHUS mapaMerpa a, IpHU KaKIOM U3 KO-
TOPBIX CHCTEMA

OTBeT: a€e

U[L; +0).

X
3.2 4 5x|+ 4 =3y +5x2 +3a,
x?+y?=1
VIMEET POBHO OJIHO PEILECHHE.
Pemenne. 3aMeTI/IM, YTO €CJIM Iapa 4YUcei (XO; yO) SABJIACTCA PCIICHUEM

o 12
3TOU CUCTEMBI, TO Iapa YHCEII (— X0 yo) TaxKe ABngercd pemenueM . Ilo-
9TOMY €CIIH PELIEHUE €AUHCTBEHHO, TO OHO UMEET BHU (O; yo). Iloncrasnsas

3+0+4=3y,+0+3a,

B CUCTEMY, IIOJIyHacM
¥, 1oy 0+y2 =1,

10 4
OTKyJia HaxOIMuM, 4TO a =§ WINA a= 3 Bce octanbHble 3HaUCHUsT @ Ham

He TIOIXOMAT (TaK KakK TpH HUX cHcTeMa He uMeeT permenuii suma (0; vy, ),
13
MIO3TOMY POBHO OAHOTO pelleHus: ObITh He MoxeT). [IpoBepum ™, moaxonsit

10 4 3

JIA 3HAYCHUA a = ? U a= 5 . I[Hf{ 3TOT0 IIOACTABIIIEM HAUACHHBIC a B HC-
XOJHYIO CUCTEMY.

3.2/ 4 5x| =3y +5x% +8,

10
1) Ilpu a =— moxy4aeM cuctemy
3 x% +y?=1.

12 Tak xak IIpU 3aMeHe X —> —X 00a ypaBHEHHsI CHCTEMBI HE N3MEHSIOTCS.

1 o o
® Tlouemy mago mpoepsTh? JlaBaiiTe 3aTyMaeMcs, 9TO MPOHMCXOIUT C CHCTEMOI
IpY HaWJEHHBIX 3HAUEHMAX MapaMeTpa. Mbl HallIM Te 3Ha4eHus a, MIPHU KOTOPBIX

OHA UMEET pelIeHUsl BUaa (O; yo). Ho HukTO HE rapaHTHpyeT Ham, 4TO TaKoe pe-

nIeHue OyJeT eIWHCTBEHHBIM. MOTyT Tak)Ke NMPHCYTCTBOBATh Kakue-InOo Ipyrue
pemenus. JIeHCTBUTENbHO, HET TAKOW TEOPEMBI: “‘€CIIM CUCTEMa ypaBHEHUN HMEeT

pelieHue BUIa (O; Yo ), TO APYTHX pELIeHU OBITh HE MOXKeET .
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3amMeTuM, YTO Mapa Yucenl (1; 0) SIBJISIETCSL pelIeHueM 3Toil cucteMbl. Ho
TOT /1A (— 1 O) TaKXKe SBISCTCS PEIICHUEM. 3HAYUT, CHCTEMa MMEeT OoJee

10
OJTHOTO pEIICHHs, TIOATOMY a = 3 HE TOIXOIAT .

3. 2 +5/x| =3y +5x?,
x?2 +y?=1.
"z BTOPOr'o ypaBHCHUA CHUCTEMbI CICAYCT, YTO KaXXJad U3 MCPEMCHHBIX

M0 MOAYJIIO HE MPEBOCXOAUT CAUHUIIBI. HepenmueM NEepBOC YpaBHCHUC CU-
CTCMBbI B BUJC

2)IIpu a= g oJy4aem

3. (2"(‘ - y)= 5(x2 —|x|). (5)
Samernm, uto mpu xe[-11] u ye[-11] nepas wacts ypaBmenus (5)
HEOTpULIATENIbHA, A TMpaBasg — HENOJOXKHUTENbHA. J[eHCTBUTEIBHO,

2l > 20 =1, Torja Kak y <1; KpoMe Toro, Ha mpoMexyTke X [-11] BeI-

MOJHACTCS HEPABCHCTBO x? <

X|. Toraa paBeHCTBO B (5) MOXET AOCTUTaTh-

Cs1, TOJIBKO €CJIM JIeBasl U MpaBas YacTH 0OpaIaroTcs B HOJb, 9YTO BO3MOXKHO
mpu x=0, y=1.3aMeTuM, 4TO 3Ta Mapa YUCEJ TaKKe yIOBICTBOPSET BTO-

4
pOMY YPaBHEHMIO CHCTeMBbI. Takum oOpasom, mpu a:§ CHCTEMA UMEET
pemenue (0;1) u 9TO pellieHue eIMHCTBEHHO.
4
OtBer: a= 3

Ilpumep 20. Haiimute Bce 3HaYeHUS mapaMeTpa b, IpHu KaKJIOM U3 KO-
TOPBIX ypaBHEHHUE ‘bx2 + 3‘ =[2bX + 3b| mmeer xoTs GBI O/IHO pelCHHe.

Pemienne. Ecmu b =0, To ypaBHeHue npuanMaeT Bua 3 =0 U pelieHuit HeT.
ITpu b=0 MO>KHO nepenucaTh ypaBHEHHE B BUJIE

Ib|- G +§ =|b|- 2|x| + 3b| . Pasnenus obe yacTn Ha monOKHUTETBLHOE YKCIHIO [b],

3
[IOJIy4aeM ypPaBHEHUE x2 + ol 2|x| + 3. [lockonbky mpaBast 4acThb MOJIOKH-

TCJIbHA IIPHU BCEX X, YPABHCHUEC PABHOCUJIBHO COBOKYITHOCTH

14
Haxozu/m) BCC pCUICHHA CUCTEMbI HE Tpe6yeTc91 — I0CTAaTOYHO BBISAICHHUTBH, CIHH-
CTBCHHO JIM PCIICHUEC.
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24 +—=2x+3, x2—2|x|+§—3:0,
= b (6)
X +B=_2|X|_3 X2+2|X|+B+3=0'

oocrloa

Cremaem 3amMeHy |x| =t. Jlmst Toro, 9TOOBI COBOKYITHOCTH (6) MMeTa XOTs

OBl OHO pelIeHrne HeoOXOIWMO M JOCTATOYHO, YTOOBI CIEAyIOIIas COBO-
KYITHOCTh MMeJIa XOTsI OBl OJIHO 100 CUmeIbHoe PEICHHUE:

2—2t+§—3=o,
b

(7
t2+2t+g+3=0.

st 3TOTO HAMO, YTOOBI XOTS OBl OJTHO U3 YpaBHEHUH B (7) UMENO MOJIO-

JKUTEIIbHBIA KOpeHb. MHOTa 3a1auu Takoro poaa ymoOHO pemath “B 1007
Haxoaum xopHE 000MX ypaBHEHHIA:

t—1+1/4—— u t——1+1/—2——

Jns Toro, 4ToOBI XOTSI OBl OAHO U3 ATHUX YHCEN 61;1110 OJIOKUTENBHBIM
HCO6XOI{I/IMO M TOCTaTOYHO, YTOOBI

/ 3

1+./4-—>0, . 3.

b PN bE(_OO'O)U|:Z’+OO}C}bE(_OOaO)U|:§'+OOJ
1+ /_2_§>0 -1<b<0 4

OtBeT: be (—oo; O)U[%; +oo] )

' Ipu permennu 3amad ¢ mapaMeTpoM HHOLIA YIOOHO MCIIOIB30BATH CIELYIONIHE
YTBEPXKICHHUS:

— XOT#1 OBI OJJHO U3 YUCEJI IOJOKUTETBHO <> HAHOOJbIIee U3 YHUCE IIOJI0KUTEIIBHO;
— BCE YHMCIIa MOJIOKUTENbHBl <> HAaUMEHbIIEE U3 YHCEI TOI0KUTEIBHO;

— XOTs1 OBI OTHO U3 YHCEN OTPUIATENIFHO <> HaMMEHbIIEE M3 YHCeJ OTPUIIATENHHO;
— BCE YHMCIIa OTPULATENIFHBI <> HauOOJIbIIee U3 YHUCEI OTPHLATENIBHO.

Ecmu peub ua€T 0 KOpHAX KBaJAPATHOIO ypaBHEHHUS, TO HEPEJKO MOKHO IOHSATH,

KaKoll U3 KOpHe# Ooiblie, a Kakoi MEHbIIIe, I03TOMY €CIIH MbI 3HAeM, UTO X1 < X,
TO OT COBOKYMHOCTH HepaBeHCTB X;>0, X, >0 MOXHO mepeiiTi K 0OJHOMY Hepa-
BEHCTBY X, 0.

WHorjna naHHBIMH YTBEp)KACHUSMH yJOOHO IIOJIb30BAThCS B OOPAaTHYIO CTOPOHY.
Hanpumep, TpeGyeTcst onpeaenuTs, Npu Kakux X MEHbIIeE U3 YUCE f(X) Hu g(x)
6onpmie exuHUIBI. ECi HEM3BECTHO, KAKOE U3 YHCEI f(X) U g(x) 6opmIe, TO

MOYHO MEPENTH K CHCTEME HEPaBEHCTB | (X) >1, g(X) >1
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3ameuanue. HeoTpuratenbHOCTh AUCKpUMUHAHTOB B (7) ObLIa ydTeHa
TP pEIICHUN UppaIlioOHAILHEIX HepaBeHCTB (O/13).

MNpumep 21. llpm kakux 3HAYCHHSAX TIapameTpa a ypaBHEHHE
log 10
Ig(x2 —6X+ 8) 00210 _ log, (ax - 17) HUMEET POBHO OJHO pelieHue?
Pemenue. /lanHoe ypaBHEHHE PABHOCUIIBHO CIEAYIOLIEMY:
log,10- Ig(x2 —6X +8) =log, (ax—17) < log, (x2 —6X +8) =log, (ax—17) <

x> —6x+8=ax—17,
= 2
X —6x+8>0.
[epenwuiiem cucteMy B BUIE
x2 —(a+6)x+25=0,
Xe (— o0; Z)U (4; + oo).
Cucrema (8) nMeeT pOBHO OZHO PEIICHHE B ABYX CIydasX.

1) YpaBHeHHE UMEET POBHO OJMH KOPEHb, U 3TOT KOPEHb yIIOBJIETBOPSIET
YCIIOBHIO

(8)

x € (~o0; 2)U(4; +0). 9)
3T0 BO3MOXKHO, €CIIN TUCKPUMHHAHT 00paliaeTcsi B HOJIb.
D=(a+6)° —100=(a+6+10fa+6-10)=(a+16)a—4).

Ecmn a=4, To ypaBHenue B (8) mpurmMaer Bux X> —10x +25=0, or-
KyZa X =5, 9To yIoBIETBOPSET yCIOBUIO (9).

Ecmn a=-16, o ypaBuenue B (8) mpunmmaer Bug X2 +10x+25=0,
OTKyAa X =-5, 4TO TaKKe YAOBIECTBOPSIET YCIOBHIO (9).

2) YpaBuenue B (8) mMeeT poOBHO 2 KOpHS, U3 KOTOPBIX TOJBKO OJIUH
YIIOBIIETBOPSIET YCIOBHIO.

YroObl ObUIH 2 KOpHS, TUCKPUMHHAHT JIOJDKEH OBITH MOJIOXHUTENEH, OT-
Kylla ae (— o0} —16)U (4; + oo). OnuH W3 KOpHEHW ypaBHEHHUS JIOJDKCH MpPH-
HAJJISKATh OTPE3KY [2; 4], a Jpyroi — Het. YoOHee pa3OuTh 3TOT Ciydait
elié Ha /JBa.

a) OTHUM U3 KOpHEH ypaBHEHUS SBISAETCA X =2 Wid X=4.

17
[loncraBnss B ypaBHeHHE CHCTEMBI (8) X =2, HAXOJHUM, 4TO & = 5 IIpn
> 29
9TOM & YpaBHEHUE NPUHUMAET BUJ X —?X +25=0, oTkyna Xx=2 wi

25 17
X= > Cucrema (8) UMeET OHO pElICHHE, IIOTOMY a = > MOAXOJUT.

© 2015, 30T MOTH, I'opoaeuxwuii Cepreit EBrensesuu
22



2014-2015 yu. roa, Maremaruka. Pemrenne 3ama4 ¢ mapameTpamu

AHaJOTUYHO NIeCTBYEM B clly4ae, Korjaa
OJHUM M3 KOopHeW sipnsercs X =4. Haxomgum,

17 .
4TO a =I 1 IOACTAaHOBKOM 3TOI'O 3HAYCHUS

B (8) yOexxmaeMcs, YTO OHO TTOIXOJTUT.
0) OnuH U3 KOpHEH JeKUT Ha MHTEpBaie

xe(2;4), a gpyroif — Ha MHONeCTBe 2 4 X
Xe (— 0] 2) U (4; + oo) . UroObl MOHSATH, NpHU
KAaKUX YCIOBHSIX 3TO BBINOJIHAETCS, HAPUCYEM Puc. 10

rpaduK JIeBOH YacTH ypaBHEHUS ( f(x): x? —(a+ 6)X +25 — mapabona c
BETBSAMH BBepX — cM. puc. 10.) 3ameTnm, 9To B 000HX CIIy4asx JOJHKHO BHI-
HOJIHATHCS ycl0BHE f(2)- f(4)<o. [Monyuaem HEPABEHCTBO

(4—2(a+6)+25(16-4(a+6)+25)<0, pemas KOTOpOe, HAXOAUM, HTO

17 17
ae|—,—|.
(4 2]

OGbeuHss BCE MONYYEHHBIE PE3YIIBTATHI, MIONYYaeM:
17 17
aei-164/U|—;=—].
Fasau[ L]
Otger: ac{-16;4}U [1747 %} :

3ameyanue. B nTore HaM moOZOIUIM BCe 3HAYEHHUS &, NPH KOTOPBIX
f(2)- f(4)<0. Tlowemy »e MBI OTHETHHO pa3bMpaTd Clydail, Korua
f (2) =0 win f(4) =07 Bcé, uto MOXKHO cKa3aTh 00 ypaBHeHHH crucTeMsl (8)
pu f(Z): 0 —9T0, 4TO X =2 SBJISETCS €r0 KOPHEM; IIPU 3TOM HEU3BECTHO,
OyzeT Jiu BTOPOi KOpEHb YpPaBHEHUS YAOBIETBOPSTH yCIOBUIO (9).
IIpumep 22. Haiigute Bce mapsl yuceln (a; b), IIPU KOTOPBIX CHCTEMA
ypaBHEHUI
{xz —y?+alx+y)=x-y+a,
x% +y2 +bxy=1
MMeeT He MeHee IIATH pemenuii (X; y).

Pemenue. Pasoxum nepsoe ypaBHEHHE Ha MHOXKHUTENU:
(x—y)(x+y)+a(x+y)=x-y+a<c(x-y+a)(x+y)=x-y+a<
< (x—y+a)(x+y-1)=0.

Torna cuctemMa paBHOCHIIbHA COBOKYITHOCTH JIBYX CHCTEM:
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{x—y+a=0, X=y-a
X2 +y% +bxy =1, (y-a) +y’+b(y-a)y=1
X+y+1=0, X=-y-1 ~
{X2+y2+bxy=1 (y+1)2+y2—b(y+1)y=1
X=y-a,
(2+b)y*—a(b+2)y+a®-1=0,
X=-y-1

(2-b)y*+(2-b)y=0.

KonuuecTBo peleHni Kaxaod U3 CHUCTEM PABHO KOJIUYECTBY PEIICHHI
eé BToporo ypasHenus . Eciu uncia (2 + b) u (2 - b) OTJINYHBI OT HYJISI, TO
BTOpPOE YpaBHEHHE KaXKJIOM U3 CUCTEM SIBJIAETCS KBaJpPaTHBIM, CJIEOBATEb-
HO, UMeeT He Oonee AByX pemieHuil. Toraa Bcs COBOKYIHOCTh UMEET He 00-
Jiee YEThIPEX PELICHU.

Ecin 2—-b=0, TOo BrOopoe ypaBHEHHE BTOpPOI CHCTEMBI BBIOIHIETCS
npu JIIOOBIX Y, T. €. BTOpasi CUCTEMa, a BMECTE C HEM U BCS COBOKYITHOCTb
UMEIOT 0ECKOHEYHO MHOTO pememaﬁ”. IIpu sTOM mapaMerp a MOXET IIpH-
HUMATh JIFOObIE 3HAYEHUSI.

Ecmu 2+b=0, To b=-2 u BTOpas cucrema nMmeer 1Ba pemieHus. Toraa
B TIEpBOIl CHCTEMe HaM HY)KHO IOJIy4UTh 1O KpaiHeill mepe 3 pemeHI/mlg.
X=y-a,
a’-1=0.

Ora cucteMa uMeeT OeCKOHEYHO MHOTO peleHui npu a=1 nimn a=-1

Otger: (L-2),(-%-2)(t;2)teR.

Ipumep 23. Haiinure Bce 3HaueHUs mapamMeTpoB a 4 b, Mpu KOTOPHIX

ITpu b =-2 nepBas cucrema NpUHUMAET B {

YpaBHEHUSA 2x2 —ax—8=0 u x> +bx—16=0 nmeror 1Ba OOIKX KOpH3L.
Pemenne. Ilycte Xy — oOmuii kopeHb ypaBHeHuil. Torna mpu noacra-

HOBKE X = X oba JAaHHBIX YPaBHCHUS IIPCBPALIAOTCA B BEPHBIC PABCHCTBA.

16 o
HCI/ICTBI/ITCHLHO, U3 TIEPBOro0 YpaBHEHHUS CHUCTEMbI ISl KaXXJAO0ro Y HaxXOJUTCs

€IUHCTBCHHOE 3HAUCHUE X .
17 . o
KomnuectBo PpeuIeHUH IEPBOM CUCTEMBI HAC TOr1a HE UHTEPECYET.
18 .
HpH 3TOM OHM HE JOJDKHBI COBIAJATh C PEUICHUSIMUA BTOPOU CUCTEMBI!
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3T0 0O3Ha4yacT, 4ToO O6].L[I/1ﬁ KOpPE€Hb Xy SABIACTCA PCIICHUEM CHUCTEMBI

YpaBHEHUI
2x§ —ax) —8=0,
3O Xo (10)
Xy +bxg —16=0.

Tak kak 0OHIMX KOpHEW IOJIKHO OBITH JBa, TO cuctema (10) momxHa
HMMETh JIBa PEIICHUS.

W3 BTOpOro ypaBHEHHS] CHUCTEMBI, YMHOKEHHOTO Ha 2, BBIUTEM IEPBOE
ypaBHEHHE CHCTEMbI, YMHOXXEHHOE Ha X . [lomydaem

2bxg —32+ax3 +8xy =0. (11)
Cnoxum ypaBHenue (11) ¢ nepBeiM ypaBHeHHeM cucteMsl (10), ymHO-

a
JKCHHBIM Ha (— Ej .

2
a?+2b+8 Xo +(4a—32)=0. (12)

Jlro6oe pemenne cuctemsl (10) ynoBneTBOpsieT Takxke ypaBHeHHIO (12),
no3ToMy (12) HODKHO MMETh JIBa PEIICHUS, YTO BO3MOXKHO TOJBKO IMpHU
2
a
—+2b+8=0 u 4a—32=0. Pemras otu qBa ypaBHEHUs, Oody4aeM a =38,

b=-20.
[loncraBuMm HaiineHHBIE 3HA4YeHHs MapameTpoB B cuctemy (10) m ybe-
JUMCS, YTO OHA JICHCTBUTEIHHO UMEET JBa PELICHUS .
23 —8xg —8=0,
3
Xy —20xg —16=0.
Paccmotpum BrOopoe ypaBHenue. [lonOupas y Hero nenoynciIeHHbIA KO-
peHb Xo =—4 W BBINOJHAS JEJICHHE JIEBOH 4acTh Ha (X, +4), moiydaeMm

(% + 4)(X5 —4xg — 4)= 0. 3HauuT, ypaBHEHUS CUCTEMBI UMEIOT JIBa OOLIUX

KOPHSI, U CHCTEMa MMEET JIBa PEIICHUSI.
OTtBert. 2a=8, b=-20.

9 Jast wero Hago mopctaBmaTh? Jleno B TOM, UTO ypaBHeHue (12) sBhsieTcs cien-
cTBreM cucteMsl (10), T.e. KaXJI0e pEIICHHE CHCTEMEI SBIIACTCS TAKKE PEHICHUEM
ypaBHeHus. OOpaTHOe, BOOOIIE TOBOPS, HEBEPHO, T.e. pelicHUs ypaBHeHHs (12)
MOTYT U He yH0oBJIeTBOpATH cucteMe (10). [Ipu HaliIeHHBIX 3HAYCHHUAX MApaMETPOB
ypaBHeHue (12) mmeer OeckOHEYHO MHOTO pelreHuil. Jlanee Hamo yOemuThCs, 9TO
cucrema (10) umeet 2 perreHus.
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ITpumep 24. [Ipu Kakux 3HAUCHUAX @ CHUCTEMaA

2X(y+1)ﬁ— y- 2"): as,
(1+ ZXXI— y- 2X)=a
UMEET XOTsI OBl OJTHO pelicHue?

Pemrenne. Eciim a =0, To cucTteMa uMeeT perieHus (odas mapa Jrcel,
Y/IOBJIETBOPSIOAs YCIoBHIO 1—Yy-2% =0, sBNseTcss peleHueM CHCTEMBI,
Hampumep, x=0, y=1).

Ecim a#0, To 00e wacTu ypaBHEHHA OTIIMYHBI OT HYJIS, IOATOMY UMEeM
MpaBO  pa3leiuTh TMepBoe ypaBHeHHMe Ha  BTopoe. [lomydaem

2X

o 1(y +1):a2, OTKyza
+

y=a’+a’-27"-1. (13)
[lonmcraBmsiem 3TO BO BTOpOe ypaBHEHHE MCXOJHOM CHCTEMEI U Mpeodpa-
3yeM:

(1+2XX1—2X-a2—a2+2X):a<:>ﬁ+2X)2(1—a2)=a. (14)

st Toro, 4TOOBI CUCTEMa UMelia XOTs Obl OJJHO PelIeHHEe, HEOOXOAMMO U

JIOCTaTOYHO, 9TOOHI ypaBHeHHe (14) nMerno XoTs Obl OIHO pernleHne (TaK Kak

KKIOMY 3HAYEHUIO X, HaljeHHOMY H3 (14), COOTBETCTBYET €IMHCTBEHHOE
3HaueHue y us (13)).

IIpu a==1 ypaBuenue (14) He UMeeT pelIeHN, a TPU BCEX OCTANBHBIX

2 a
a4 OHO PaBHOCWIBHO CIEAYIOLIEMY: (1+ ZX) = 7 MHoxecTBO 3Haye-

—a
HUil QYHKIMM B JI€BOil 4acTH ypaBHEHHS — 5TO MPOMexyTok (L + o). ITo-

9TOMY YPaBHCHHUC HMCECT XOTH OBI OOHO PCHICHUC IIPpU € (1, + OO), oT-

Kyna ae(— \/g;l;—lJU[\/gT_l;lJ.

He 3a0bpiBacM 100aBuTh B OTBET Takke a =0, MojydyeHHOE HAMHU B Hava-
JIe peIIeHUsI.

Otger. ae(—ﬁgl;—l}u{o}u{%‘l; J

1-a?
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§4. I'padmueckue MeToABI penieHus 3a1a4 ¢ MapaMeTpaMu

Ipumep 25. 1151 KOXKI0TO 3HAUCHHUSI MApaMeTpa a PELINTEe HEPABEHCTBO
|2x + a| <X+2.

Pemenne. CHagana pemmM BCIIOMOTATEIbHYIO
3amady. PaccMoTpuM naHHOE HEpaBEHCTBO Kak
HEPaBEHCTBO C JABYMs TNEPEMEHHBIMH X U & U
n300pa3uM Ha KOOPAWHATHOW IWIocKocTH XOa
BCE TOYKH, KOOPAMHATHI KOTOPBIX YIOBIETBOPSIIOT
HEPaBEHCTBY.

Ecmm 2x+a>0 (t.e. Ha mpsIMoii a=-2X H
BBIIIIE), TO MONTydaeM 2X+a<X+2<a<2—X.

Eciu 2x+a<0 (r.e. HIDKE mpssMOi a=—2X),
TO IOJlydaeM —2X—a<x+2<<a>-2-3X.

Puc. 11

MHosecTBO n300pakeHo Ha puc. 11.

Tenepp pemiuM ¢ HOMOIIBIO 3TOTO YEPTEKA UCXOAHYIO 3a1auy. Eciam Mel
¢ukcupyeM a, TO MOJy4aeM TOPH30HTAIBHYIO MPsAMyro a=const. UToOs
OTIpeNIe/INTh 3HAYCHHUS X, HaJl0 HalWTH aOCHHCCHl TOYEK MEPECEUCHUs] ITOU
IIPSIMOM C MHO>KECTBOM pelleHUsl HepaBeHcTBa. Hampumep, ecim a=8, 10
HEpaBEHCTBO HE UMEET PeLIeHUH (TIpsiMasi He TepeceKaeT MHOXKECTBO); €CIIN
a=1, To peLIeHUsIMH SIBJISIIOTCSI BCE X U3 OTpe3Ka [— L l] u T. A. Urtak, Bo3-
MOJKHBI TPH BapHaHTa.

1) Ecnu a > 4, To pemieHuii HeT.

2)Ecim a=4,T10 X=-2.

3) Ecin a<4, To peuieHHeM HEPaBEHCTBA SIBIISETCS OTPE30K, MPUUEM
JIEBBIM KOHEL OTPEe3Ka JISKUT Ha NpsAMOM a=-3X—2, a IpaBblid — Ha Ips-

MOt a=2-X, T.e. XE[—%Z;Z—a:l.

OTtBeT: Ipu a<4 — Xe{—agz;Z—a};

nmpu a=4 — x=-2;
npu a >4 — penieHuil HeT.
IMpumep 26. Haiigure Bce 3HaueHHs napamerpa a, IPH KOTOPHIX Hepa-
BEHCTBO 3— |X - a| > x? a) nmeet XOTs GBI OJTHO peleHne; 0) HMeeT XOTS ObI

OZHO ITOJIOKHUTEIIbHOC PCIICHUC.
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Pemrenme. Ilepenumem HepaBeHCTBO B BUIE 3— X° >|X — a|. [Toctpoum
rpadukH JICBOH W IIpaBoi dacTel Ha Tuiockoctu XOY . ['paduk neBoit yacTu

— 370 mapaboJia ¢ BETBIMHU BHH3 C BEPIIUHOW B TOYKE (O; 3). I'paduk nepe-

ceKaeT och abcIuce B TOYKAX (i J3; O). I'padmk mpaBoif yacTH — 3TO Yroi ¢
BEPLIMHON Ha OCH abCLHUCC, CTOPOHBI KOTOPOTO HAIPaBJICHBI BBEPX MO yT-
oM 45° x ocam KoopauHaT. AOcIucca BepIIMHBI — TOYKa X =4a.

a) st Toro, 4TOOBI HEPaBEHCTBO MMEINIO XOTsI OBl OHO pelIeHue, Heo0-
XOJIUMO U JOCTATOYHO, YTOOBI XOTS OBI B v
OJTHOM TOYKe Mmapaboiia OKa3ajach BHIIIE
rpaduka y=|x—al. dro Gyzer BbION-
HEHO, €CIIM BEpIIMHA YrojKa JIeXKHUT
Mexay Toukamu A u B ocu abceruce
(cm. puc. 12 — toukn A u B He BKITIO-

yaroTcs). TakuM 00pa3oM, HaJ0 orpese- A / 3 \/§\ B X

JINTh, IPU KAKOM ITOJIOKCHHWU BCPUIMHBI

OHAa W3 BETBEM Yyroika Kacaercs

napaboJIbL. Puc. 12
PaccmoTpum ciiyuaii, korza BepiivHa yrojiaka Haxoaurcs B Touke A. Torma
mpaBasi BETBb YTOJIKa Kacaetcs mapadoisl. E€ yrioBoit koaddummeHT paBeH

emHnIte. 3HAUNT POKM3BOHAS QYHKIMK Y =3— X? B TOUKE KACAHMS PaBHA

1, T. e. —2x=1, otkyna Xx=-1% . Toraa opaMHaTa TOYKH KAcaHUs PaBHA

y=3—(- %)2 =117, YpaBHeHHe NPAMOii, UMEIOLIeH YrI0Boi KO3 dUIHEHT

k=1 u mpoxonsmeii uepes Touky ¢ Koopaumatamu (- %;1%), cremyio-
20.

mee”: y -1, =1- (x+}§), oTKyHa y=X+13.

DTO ypaBHEHHE MPABOM BETBH yrojka. AGCHHMCCA TOYKH MEPECEYEHHS C

0CBI0 X paBHa —1¥,,T. . Touka A mmeer koopauHaTel A(—13;0).

? Tosesubie hopMyIbI:
— OpsiMasi, IpoxXoAsiias 4€pe3 TOUKY (Xo; yo) 1 MMEIOIIas yTIIOBOH KO3 (GHUIIMEHT
k , 3amaéres ypasrermem Y — Yo = k(X — Xg );
— YrII0BOM KO3()(UIMEHT NPSIMOM, ITPOXOJISIIEH Yepe3 TOUKH (XO; yo) u (Xl; yl),
rme Xg # X, Beraucisieres no gopmyne K = N1 Yo .

Xy = Xo
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U3 coobpaeHHil CHMMETPHM TOYKH B, OHa HMeEET KOOpPJUHATHL:
13/

B(13;:0).
Ortciona nosydaem, uto a e (—13;;13;).

0) HepaBeHncTBo OyneT WMeTh MOJIO-
JKUTEJbHBIC PEUICHUS, €CIH BEpIIUHA %
yTOJIKa HaXOUTCI MEXKIY ToOuKaMu F u \
B (cm. puc. 13). Haiitm momoxenue
TOYKH F HECIOXKHO: ecli BepIIHHA
yroJika HaxomuTcs B Touke F , To ero
npaBasi BeTBb (IpsMasi, 3ajJaBacmas

ypaBHEHUEM Y =X —a ) TIPOXOAUT Yepe3 F /—\/§ \/§\ B X
Touky (0;3). OTcroma HaxoauM, dTO
a=-3 u F(-3,0). CrenoarensHo, Puc. 13

ae(-313).
Orger: a) ac(-13;13),6) ae(-3;13).
3ameuanue. Ecnu Halo HaWTU 3HaYEHUE MapaMeTpa, IpU KOTOPOM Kaca-

torcst mpsvas Y =kx+1 u mapa6oma y=ax’ +bX+C, TO MOXKHO 3amucaTh

ycioBue, uto ypaBHeHue KX+|=ax® +bx+C umeer poBHO OJHO pelIeHwe.
Tora 3HaYeHHe mapaMeTpa d, IPU KOTOPOM BEpIIMHA YrOJIKa HAaXOIUTCS B

Touke A, MoTyyaeM Tak: ypaBHEHHe X—a=3—X’ MMeeT POBHO OJHO pe-
13

menne < D=1+ 4(a + 3) =0sa= 2 OO0paruTte BHUMaHHE, YTO TAKUM
00pa3oM HeJb3s 3amKcaTh YCJIOBHE KacaHUs MPSIMOM ¢ MPOW3BOJIBHBIM Ipa-
¢uxom. Hampumep, mpsamass y=3X—2 kacaercs KyOW4ecKoW mMapadoIbl
y=x* B Touke (1;1) U TiepeceKaeT e€ B TOYKE (—2;—8), T. €. YpaBHEHHE
x* =3X —2 uMeeT J]Ba PElIeHHS.

Ipumep 27. Haligure Bce 3HaUeHHUS HapameTpa a, MpH KaXIOM U3 KO-
TOPBIX YpaBHEHUE (a +1- |x + 2|Xx2 +4x+1-a|=0 umeer a) poBHO ABa

pa3IMYHBIX KOPHS; 0) pOBHO TPU PA3IUYHBIX KOPHSL.

Pemenne. [loctynum Tak xe, kak 1 B npumepe 25. M300pa3um MHOXKe-
CTBO pEUIEHMH 3TOro ypaBHEHHMs Ha IutockocTh XOa. OHO paBHOCHIIBHO
COBOKYITHOCTH.
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a= |X + 2| —1 —3TO yroa ¢ BETBSIMU BBEPX U
BEPILINHON B TOUKE (—2; —1).
a=x’ +4x+1 — 310 napabona ¢ BETBSIMH BBEpPX

¥ BepIIMHO# B Touke (—2; —3). Cm. puc. 14.

Haxogum Touku nepeceuenns AByX rpadu-
KoB. [IpaBas BeTBb yruia 3a0aéTcsi ypaBHEHUEM
y=x+1. Pemas YypaBHEHUE

X +1=x? +4x +1, gHaxommMm, 9o X =0 wam
Xx=-3. Ilomxomut ToOmBKO 3HaueHue X=0
(T.x. mma mpaBodi BetBH X+2>0). Torma
a=1. AHaNOrMYHO HAXOIUM KOOPAMHATHI
BTOpOii TOUKH nepecedenns — (—4;1). Puc. 14

Bo3sBpaaemcs k uCXOQHOU 3a7aue. Y paBHEHHE UMEET POBHO JIBA pellie-
HUS TIPU T€X @, IPH KOTOPBIX TOPU3OHTANIbHAS MpsiMasi a = Const mepeceka-
€T MHOYKECTBO PEIICHUH ypaBHEHHs B IBYX Toukax. [lo rpaduky Buaum, 4To
s10 BemonHsAeTcs npu a < (—3;—1)U {1}. PosHo Tpu pemenus GymyT B cy-
yae TpEX TOUEK MEepeCceUeHus, YTO BOSMOXKHO TOJIBKO MpH a=—1.

Oteer: a) ac(-3-1)U{1};6) a=-1.

IMpumep 28. Haiigure Bce 3HaueHHUs mapamerpa a, MpH KaXIOM U3 KO-

x? —x+a<0,
x2 +2x-6a<0

HNMECT POBHO OJHO PCIICHUC.
Pemenne. I/I306pa31/1M peuIieHusl CUCTEMbI HCPABCHCTB HA IINIOCKOCTH

TOPBIX CUCTECMaA

a<-x2+x,
xOa. [lepenuiiem cucreMy B BUAE . X2 + 2x
a > —
6
&
1
41 .
~. '%]-
) = 0 N
a=X+2X .
6 a=-X*+X
Puc. 15

IlepBoMy HepaBEHCTBY yIOBIETBOPSIIOT TOYKH, Jie)Kal(ue Ha mapaboie
a=-x?+X u HWKe HeE, a BTOPOMY — TOUKH, JEXAIHe HA mapabone
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x% +2x

a= e 1 BbInIe He€. HaxommuM KOOpaUHATHI BEPINMH MMapaboil U TOYCK
WX TIepecedcHus, a 3aTeM CTpouM Tpaduk. Bepmmua nepBoi mapabomsl —

[%;%}, BTOpOH Tapaboisl — (—1;—%}, TOYKH IIEPECEYCHUA — (O; 0) 51

4 12
(7; 29) MHOXeCTBO TOYEK, YAOBICTBOPSIOIINX CHCTEME, H300paKEHO Ha
puc. 15. BusnHo, 4To ropu3oHTajIbHas mpsMas a = CoNnst UMeeT ¢ 3TUM MHO-
JKECTBOM POBHO OJHY OOHIYIO TOUKY (@ 3HAYUT, CUCTEMa HMEET POBHO OJHO
1
pemreHue) B caydasix a=0 u a= 1

OTtBet: a=0, a=%.

IHpumep 29. Haiinure HauMmeHblllee 3HAYSHHUE TapamMeTpa a, MpH Kaxk-
JIOM M3 KOTOPBIX cUCTEMa

x? +y? +3a% =2y + 24/3ax,
J3lx|-y=4
UMeeT eIMHCTBEHHOE PEIlICHHUE.
Pemenne. [Ipeobpazyem nmepBoe ypaBHEHHE, 8b10€/15 HOIHbIE KBAOPAMbL.

(x2 —2\/§ax+3az)+(y2 -2y +1) =l (x—ax/§)2 +(y—1)2 =1. (15)
B oTiHuMe OT MPeIBbIAYIIHX 33134 31eCh JIHIIIe H300pasuTh YepTéx- Ha

wiockoctn XOy . YpaHenue (15) 3a7a€T OKpyKHOCTb C LIEHTPOM (a\/g; 1)

pamuyca 1. LleHTp 3T0i OKpY>KHOCTH B 3aBUCUMOCTH OT 3HAUYEHUS 8 MOXKET
HaXOAWUTHCA B 000 Touke mpsiMoit y =1.

Bropoe ypaBHEHHE CHCTEMBI y:\/§|x|—4 3a1aéT Yron Co CTOPOHAMH

22 o :
BBEPX MoJ1 yriioM 60° K och abermcc™ ¢ BepmmHoi B Touke (0; —4).

21 .

UepTéx B TIIOCKOCTH “TIEpEeMEHHAs — MapaMeTp”’ OOBIYHO MCIIOJIB3YETCS IJIs 3a-
Jlad ¢ OJIHOM NEPEMEHHOW U OJHUM IIapaMeTpPOM — B PE3yJIbTaTe M0JIy4aeTCs MHO-
JKECTBO Ha IIJIOCKOCTH. B HaHHOﬁ 3a1a4€ Mbl UMEEM €JI0 C IBYMs NIEPEMEHHBIMU U

napameTpoM. 1300pa3ute MHOKECTBO TOUEK (X; Y, a) B TPEXMEPHOM IIPOCTPAHCTBE
— 3TO TpyAHAas 33/1a4a; K TOMY K€, TAKOW 4epTEX BPsAJ U MOTYyUUTCS HATJSIHBIM.

22 v o
Vr10B0ii K03()HUIMEHT NPAMOii — 9TO TAHTEHC yIria HAKIoHa, a 1g60° = «\E
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[anHast cuctemMa ypaBHEHHUH HMEET

POBHO OJTHO PELICHHE, ECIIH OKPYKHOCTb B
KacaeTcsl OJTHOH M3 BETBEH YroiKa. STQ QM c h m 7
BO3MOKHO B 4eThIpEX ciyyasx (puc. 16): —5 50X< W/ A/
LEHTP OKPY>KHOCTH MOKET HaXOAUTHCA B 5 1
omHon m3 touek A, B, C, D. Ilo-
CKOJIBKY HaM HaJ0 HaWTH HauMeHbIlee
3HaYEHUE IapaMeTpa &, HaC UHTEPECyeT
abcuucca Toukun D . Paccmorpum mps-
MOYTOJIbHBIM TpeyrodpHuk DHM . Pac- -4
crosiHue oT Touku D nmo mpsamoir HM

paBHO paguycy OKPYXHOCTH, IO3TOMY Puc. 16

DH 2
———=—. Koopaunatel Toukn M Haxoxmarcs
sin60” /3
KaK KOOPAMHATHI TOYKHU [EpEeCceYeHUs IBYX IpsMBIX Y=1 u Yy =—/3x—4

2
3
4

DH =1. 3uauur, DM =

(meBas cropona yrmna). [lomygaem M [—%; 1) . Torma abcmucca Toukn D

5 2 7

paBHa —ﬁ—% = —%.

[TockomnbKy abcuucca IEHTpa OKPY)KHOCTH paBHA a3, orcrona clienyer,

4To & =——.
3

OTBeT: 2= —Z.
3

Ipumep 30. Haligure Bce 3HaueHHs mapamerpa a, MpH KaXIOM U3 KO-
TOPBIX CUCTEMA

|4x + 3y| <12a,
x% + y? <l4ax+ 6ay—57a® +16a + 64
HUMEET POBHO OJTHO PEIICHHUE.
Pemenne. M306pa3umM MHOXECTBA PEIICHUN KAKIOTO U3 HEPABEHCTB Ha
riockoctu XOy.
Bo BTOpOM HepaBEHCTBE BBIZCINM MOJTHbBIC KBAPATHI:
x?~14ax+49a+ y*—6ay + 9a’< a*+16a + 64 < (x—7a) +(y—3a) (a+8)" (16)
ITpu a+8=0 (a=-8) Hepasenctro (16) 3amaET TOUKY ¢ KOOpAUHATAMHU
(7a; Ba), T. €. (—56; —24). ITpu Bcex octanbHbIX 3HadYeHUsX a (16) 3amaér

KpYT C IeHTpoM B Touke (7a; 3a) paamyca |a + 8|.
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PaccMoTpum mepBoe HEPaBEHCTBO.

1) OueBumHO, YTO NPH OTPUIATEIBHEIX & OHO HE MMEET pelleHuil. 3Ha-
YUT, HE IMEET PEIICHUH U CHCTEMA.

2) Ecnim a=0, To moayyaeMm
npsamyro 4X+3y=0. M3 mnepsoro
HEPAaBEHCTBO TPU ATOM MOJIYy4aeTCs
KpyT C LIEHTPOM (O; 0) paauyca 8.
OueBHIHO, BBIXOOHUT 0O0Jiee OIHOrO
perIeHusl.

3) Ecnmn a>0, T0o manHOE Hepa-
BCHCTBO PAaBHOCHUJIBHO I[BOI)IIHOMY
HepaBeHCTBY —12a<4x+3y<l12a.

OHO 3a1aéT moJocy MEXAy ABYMS

Puc. 17

4x
npsMbIMH Y =138 — 3 KaXkjas u3

KOTOPBIX Mmapasuienbha npsmoit 4x +3y =0 (puc. 17).

ITockonbKy MBI paccmarpuBaeM a >0, LEHTp Kpyra pacloyioXeH B Hep-

. . 3X o
BOHN ‘IGTBepTI/I Ha prIMOI/I y 27 . HGI/ICTBI/ITGHBHO, KOOp,Z[I/IHaTBI ueHTpa —

<

X
9TO0 X=7a, Y=3a; Belpaxas a W NPUPaBHUBAs, OTy4aeM -=3 OTKyza

3x
y 27 . I[J'ISI TOro, ‘IT06LI CUCTECMa HMMCJIa POBHO OJHO PCHICHUC, H€O6XO—

JUMO M JOCTaTOYHO, YTOOBI KPYr Kacaycs NpsIMOM &, . DTO MPOUCXOIHT,

KOI'Jla pajnyc OKpPY>KHOCTH PaB€H PACCTOSHHIO OT LIEHTPa OKPYXKHOCTH 0
o .2

npsimMoit a, . Ilo ¢popmyre paccTosHUSA OT TOUKH O TPSIMOM ® momyaaem, 4To

paccTosHue OT TOYKU (7a; 3a) no mpsamoit 4x+3y—-12a=0 pasHO

2 Ilycts pmaHbl TOUKa M(XO; yo) u upsmas |, 3anansHas ypaBHeHHEM

ax+by+c=0. Torma paccrosaue or Toukn M 1o npsmoit | onpenensercs
ax, +by, +¢
dopmynoit pz—' o+ o |
Ja?+b’
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|4-7a+3-3a—123]
42+ 3

5a|=|a+8§. Tak kak a >0, omyckaeM MOJYJIH ¥ HAXOIHM, 9TO a=2.

=5la|. IlpupaBHuBas K pajuycy Kpyra, IOJydYaem

OtBer: a=2.
Ipumep 31. [Ipy kakux 3HAYESHUAX MApaMeTpa a CHCTEMaA

{IXI =1

|X N a| N |y N a| 1 HE UMEEeT pelIeHni?

Pemenue. IlepBoe ypaBHEHUE CUCTEMBI 3a-
naér Ha miockoctu XOy KBagpaT ABCD?

(cm. puc. 18). Bropoe ypaBHeHHe 3a/1aéT KBaJI- yA S //
par PQRS, pasubli kBagpary ABCD, HO ¢ 2____R
nentpom B Touke (—a;—a). Ha puc. 18 ams 14B 6
npuMepa u300pakEH 3TOT KBaApaT Jyisl a=—2. A/ XC ' >
Cucrema He OyJeT UMETh peIIeHUM, eCld 3TH '/13[}_91/ 12
JIBa KBaJlpaTa HE TepeCceKaroTCsl. 4

HecnoxHo BUneTh, uto ecinu otpe3ku PQ u
BC coBmamaroT, TO LEHTP BTOPOTO KBajpaTa Puc. 18

HaxXoguTCsa B TOYKE (l, ) Ham HOHOﬁZ{yT TC 3HAYCHUI a, IIPHU KOTOPBIX

IIEHTP PacIoOJIOKEeH “BhINIE” W “‘mpaBee”, T. €. a<-—1. AHaJOTHYHO pac-
cMaTpuUBaeM ciydail, korja ueHTp kBaapara PQRS HaxomuTcs B TpeTbhei

uerBepTH. Toraa MoAXoxsT 3HayeHus a >1.
OtBet: ac(—o;—1)U(L + ).
Ipumep 32. Haiinure Bce 3HaueHus: mapamerpa b, mpu KOTOPBIX CHCTe-
lh 2
ma {¥ ™ ‘b X ‘
y=a(x—b)

HMEET XOTS ObI OIHO PCHICHUC MIpHU JIFO00OM 3HAYEHHH a .

 Y106b1 ero mocTpouth, paccMotpum X >0 u Y >0. Toraa ypaBHeHHe NPHHHMA-
er Bux X+ Y =1. [Tonygaem oTpe30K — yacTh mpsmoit X + Y =1, nexkamryro B mep-

BOM ueTBepTH. Jlaee oTpaxkaeM 3TOT OTpe30K oTHocuTelbHo ocu OX, a 3aTeM mo-
Jy4eHHOE MHOXECTBO OTpaskaeM oTHocuTebHO ocu QY .
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Pemenne. PaccMOTpUM HECKOJIBKO CITy4aeB.
1) Eciiu b <0, To BhIpakeHHE MO MOIYJIEM B IEPBOM YPaBHEHUH OTPH-

naTenpHO. PackpbiBas MOIyIb, modydaeM Yy = X2 —b . Ipadukom ssercs
nmapaboja ¢ BETBIMH BBEpX W BEPIIHMHON B TOYKE (0; - b), PaCITOIOKECHHOM

BbIlIe ocu abcuucce (Tak kak b <0). Ho Bo Bropom ypaBHenun mpu a =0
noxyyaetcs npsimast Y =0, He uMeromIas ¢ napaboIoi HUKaKKX OOIIMX TOYEK.

3HAYUT, CUCTEMA UMEET PEIICHHUS HE TIPH JTI00BIX a, M b <0 He moaxoauT.
2
y=X",
y=ax
[Tpu 1r060M a mapa ymucen (0; 0) SIBJISIETCSl PELLICHUEM 3TOW CUCTEMBI, Clie-
JloBaTeIbHO, b =0 moaxomuT.

A
W
\/b
/
/% S P

/1
Puc. 19a Puc. 196
3) Badukcupyem Hexkoropoe b >0 . IlepBoMy ypaBHEHHIO yIOBIETBOPSET

2) Ecnu b=0, To cucTemMa nmpuHUMAeT BH]T

MHOJKECTBO TOYEK, MONyYeHHOE M3 Mapabomsl Yy = X2 —b oTpaxeHmHeM ua-
CTH 3TOH mapaboJibl 0OTHOCUTENBHO ocu OX (cM. puc. 19a, 0). Bropoe ypas-
.. . 2

HEHHE 3a1aéT CeMelCcTBO TPAMBIX™, TIpoxoasmuX depes Touky (b;0). Ecym
Touka (b;0) JekHT HA OTpe3ke |:—x/5 b ] ocH abcmce, To mpsiMasi iepe-
ceuér rpaduK IepBOod (QYHKIUH MPH THOOOM yrioBoM KodhduimeHTe
(puc. 19a). Unaue (puc. 196) B mobomM ciaydyae HaiaETcs mpsiMasi, HE Tepe-
cekaromasi JJaHHel rpaduk. Pemias HepaBeHCTBO —Jb<b<ib u YUUTBI-
Bas, uto b >0, momyyaem, 4ro b e (O; 1] .

OO6benuHsIeM pe3ynbTaThl: b e [0; 1].

Otser: be[0;1].

2 HO)ICTaBJ'[ﬂf{ Pa3JINYHbIC 3HAYCHU A a , MOXKHO TIOJIYYHUTh BCEBO3MOXKHBIC ITPAMBIC,

MPOXOJAIINE YepPe3 TOUKY (b; O) , KpOME BEPTHUKAJIHHOM.

© 2015, 30T MOTH, I'opoaeuxwuii Cepreit EBrensesuu
35



2014-2015 yu. roa, Maremaruka. Pemrenne 3ama4 ¢ mapameTpamu

IIpumep 33. Haiinmure Bce 3HaUEHUS a, MIPH KAKIOM U3 KOTOPHIX (PyHK-
mas f(x)=x? - ‘x - az‘ —3X uMeeT XOTs Obl OJJHY TOYKY MaKCUMyMa.

Pemenne. PackpsiBasg MOy b, IOTy4aeM, 4TO

x? —4x+a’, x>a’,
f(x): 2 2 2

X —-2x—-a“, x<a“.

Ha xaxxJoM U3 IBYX MPOMEXKYTKOB Tpadukom
dyuxmuu y = f(x) sBnsercs mapaGona c Bet-

BAMU BBepX. [lockombKy mapaboIbl ¢ BETBSIMHU
BBEpX HE MOTYT HMMETb TOYEK MaKCUMyMa,
€IMHCTBEHHAs! BO3MOXXHOCTH 3aKJIIOYaeTCs B
TOM, YTO TOYKOH MaKCHUMyMa SIBIISIETCS Tpa-
HAYHAs TOYKA 3TUX IIPOMEKYTKOB — TOYKA

x=a’. B »70it Touke OymeT MAKCHMyM, €CIIH

BEpIIMHA MapaboIel Y = x? —4x +a® momagér
HA MPOMEKYTOK X>a’, a BepIIMHA mapabombl Y =X> —2X—a’ — Ha Tpo-
MEXKYTOK X<a? (cM. puc. 20). DT0 ycioBHe 3amaéTcsi HEPaBEHCTBAMH
2>a’ul<a? , pemas KOTOpele, HaXOAUM, YTO a € (— \/E; - 1)U (1; \/E)

OTBer: ac (— J2; —1)U (1; \/E)

\4\\ )/ 2
Ipumep 34. Haiinure Bce 3HaueHUS 2 C |
a, MpU KKIOM U3 KOTOPBIX 00IIUe B
peLIeHNs] HEpaBeHCTB < ;%L
y+2x>au y—x>2a (17) N
SBJISIFOTCS PELICHUSIMA HEPaBeHCTBA A X
2y—x>a+3. (18) Puc. 21

Pemenne. YUToObl COpUEHTHPOBATHCS B CUTYAIMH, MHOTAA OBIBaeT IO-
JIe3HBIM PAcCMOTPETh Kakoe-HUOYAb OIHO 3HaueHue mapamerpa. Cruemaem
ueptéx, Hanpumep, ans a=0. Hepapenctsam(17)% ynoB1eTBOPSIOT TOUKH
yrna BAC (cM. puc. 21) — Toukm, Kaxaas U3 KOTOPBIX JISKHUT BBIIIE 00ernx
opsAMbIX Y =-2X U y=X (Wi Ha 3THX npsMeix). HepaBencty (18) yro-

. 1 3
BJICTBOPAKOT TOYKH, JICXKAIIUE BBIMIC MPAMOU Y = E X+ E . BI/I,Z[HO, 4TO 1IpH

a=0 YCJIOBHE 3a/1a4r HE BBIIMIOJIHACTCA.

2 .
DakTHYEeCKH MBI IMEEM JIEJIO C CUCTEMOH HepaBeHCTB (12).
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Uro W3MEHUTCs, eciu MBI BO3BMEM JIpyroe 3Ha4YCHUE IapameTpa a?
Kaxnas U3 npsMBIX IEPEMECTHTCS U IEPEUIET B NAPALLeNbHYIO camoll cebe
NPSMYI0, TaK KaK YrioBble KO3((OUIMEHTHI MPSIMbIX HE 3aBHCAT OT a. YTo-
OBl BBIMOJTHAIOCH YCIIOBUE 3a7ayd, HY>KHO, 4T0OBI Bech yron BAC nexan
BbImre mpsmoit | . Tak kak yrioseie koad¢uiueHTs! mpsiMeix AB m AC 1o
MOIyJI0 Oonblie yrioBoro kodddunuenta npamoii |, HeobxoguMo U 10-
CTaTOYHO, YTOOBI BEPIIIMHA yTIIa JIeXKasia BhIIIe mpsiMoi | .

Pemras cucremy ypaBHeHHIH

y+2x=a,
y—X=2a,

a ba
HaxoJUM KOOpJAWHAThl TOYKH A(—g;?]. OHU TOMKHBI YAOBJIECTBOPSTH

10a a 9
HepaBeHCTBY (13), moatomy 3 + 3 >a+3,oTkyna a > i

OTBeT: a> % .

KoHTposbHBIE BONIPOCHI U 3a/1a4H
1. Haiigure Bce 3Ha4eHUs apameTpa a, MpH KakKAOM M3 KOTOPBIX pelle-
HUE CUCTEMBbI YPABHEHUI
2y —,/2x -3y =3,
2Xx+y=a

YAOBIIETBOPSIET YCIOBHIO X —2y =0,

2. Haiinure Bce 3HaUeHUs a, IPU KaXKJIOM M3 KOTOPBIX YPaBHEHUE
2 _ 135|0932 X
logy 64 (x-a)*

HE UMEET KOpHEH.
3. Haiimute Bce 3HaueHWs a, MPH KaXIOM U3 KOTOPHIX YpaBHEHHE

X2 — (a + 2)X +2a= 6(X —ah/X UMeeT eNUHCTBEHHbBIN KOPEHb.
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4. a) Haiinute Bce 3HAYCHHs mapaMeTpa (, IPH KaXIOM W3 KOTOPBIX
ypaBHEHHUE (X + 4)x - 2| =7 —( UMeeT POBHO [1Ba KOPHS.

0) Haiinute Bce 3HaYeHus mapameTpa (, MPU KaXXIOM M3 KOTOPBIX YpaB-
HEHUE ‘xz +7X —1?‘ =7 —( UMEET POBHO TPU KOPHSL.

B) Haiinute Bce 3HaueHUs mapaMeTpa (, Py Ka)XIOM U3 KOTOPBIX ypaB-
HeHHe X2 — 5|X| —4=7—( UMEET POBHO TPU KOPHSL.

r) HailimuTe Bce 3HaueHus nmapameTpa Q, IpHU KaKJOM U3 KOTOPBIX POBHO
TPU KOpHS YpaBHEHUS ||X - q| - 2| :g MIPUHAIJIEKAT IPOMEKYTKY [—10; 6].

1) Halinute Bce 3HaueHus mapameTpa (, IpH KaKAOM U3 KOTOPBIX ypaB-

|2x -3 -7

HEHHE JJ =( UMEET POBHO TPU KOPHSL.

|2x -3 -1

5. Haiigute Bce 3Ha4YeHUs MmapaMeTpa a, NPH KOTOPBIX (YHKIUS

1-2x% +x*
x? —1

f(x)=(3a+1)x+ 9x% + x- HMeeT TOYKY MUHAMYMa.

X—7b-1
—<
X—2b

6. Haiinure Bce 3HaueHus b, mpu KOTOPBIX HEPABEHCTBO 0

BBITMIOJTHSIETCS JIJISI BCEX X TAKHX, 4TO —3< X <1.
7. HaiimuTe Bce 3HaUEHHs MapaMeTpa (, IpU KOTOPHIX CHCTEMa ypaBHe-
HUN
(x—6)* +(y-12)% =4,
(x+1)° +y*=q?
HMMEET POBHO OJIHO PELLIEHUE.

8. HaﬁHHTe BCC 3HAQUCHMA MapaMeTpa P, OpU KaXIOM U3 KOTOPBIX CH-
CTEMa HCPABCHCTB

x2 — 2ax+ y2 +2ay< 7a® —6a+1,
x? + dax+ y2 —6ay£16+8a—12a2
HUMEET POBHO OJTHO PEILLIECHHUE.

9. Ilpu Kakux 3HaYCHHS MapameTpa a, CYyLIECTBYeT €IWHCTBEHHas mapa
ancen (X; y), yIOBIETBOPSIONIAsA CHCTEME

(3x2 +3xy + 2y2hx+ y| —8)2 0,
x(x—4)+y(y-2)=a?

© 2015, 30T MOTH, I'opoaeuxwuii Cepreit EBrensesuu
38



2014-2015 yu. roa, Maremaruka. Pemrenne 3ama4 ¢ mapameTpamu

10 HpI/I KaKHuX 3HAYCHUIX IMapaMeTpa a CUCTEMa HCPaBCHCTB
x2 +4x+2a< 0,
x2 —2x-5a>0
UMECT CAMHCTBCHHOC peI]_ICHI/IC?
11. Haﬁ)mTe BC€ 3HAYCHHA a, IPU KAXKIOM H3 KOTOPBIX HANMCHBIICC

suauenue pyukiuu g(x)=2ax+ ‘xz —8x+ 1# GobIme 1.

12. HaiinuTe Bce 3HAYCHHsI @ TaKWe, YTO JUIS JIIOOOTO Y BBIMOIHSICTCS
HepaBeHCTBO |y +3 + 2y + 28 >3-7y.
13. Hatigute Bce 3HAYCHUS a, IPU KXKIOM M3 KOTOPBIX CUCTEMa ypaB-
HCHUU
x? + y2 =32,
[2x—y|=a
HMMCECT POBHO JBa Pa3JINYHbIX PCHICHUS.
14. Haiinure Bce 3HaUYEHUS P M ( TaKWe, YTO CHCTEMa
x2 +y2 —4x—6ly| +13< q2,
y=px-— 42
HNMECT POBHO JBa Pa3JIMYHbIX PCHICHUS.
15. Haiigure Bce 3HaueHHWs TapameTrpa a, NPU KaKIOM H3 KOTOPBIX
ypaBHeHHE V— x? +6X+16 —ax=>5+6a umeer POBHO OZHO PEILICHHUE.
16. Haiigure Bce 3HAueHHsS @, NMPU KAKJIOM M3 KOTOPBIX YypaBHEHHE
(logy(x—a)—logy (x +a))? +8a(log, (x —a)— log, (x + a))+15a% + 2a—1=0
UMEET POBHO J/[Ba KOPHSI.

17. Haiigute Bce 3HadeHUs mapameTpa a, NPH KaXJIOM U3 KOTOPBIX
ypaeuenue logg_y(a+ X +3)=2 umeer x0T 6Bl OJMH KOpEHb, MPHHAIE-

MKAIIUN IPOMEKYTKY [—:L' 6).
18. Haiigure Bce 3HadeHWs mHapamerpa a, NMPU KaKJIOM H3 KOTOPBIX

ypaBHEeHHE X’—|X—2a—2015| = |x+2a+ 2015|- %(Za +2015)° wWMeeT POBHO

OJTHO pelIeHHE.
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