


[Ipu pelieHnu 3a71a4 ¢ mapaMeTpaMu IMPUXOAUTCS BCE
BpeMsi IPOU3BOAUTH HECJIOXKHbBIE, HO
MocjeloBaTe/IbHbIe PACCYXAEHUS, COCTABISTh IS
ceOsI JIOTUYECKYIO CXeMy pelllaeMoii 3aga4un. [ToaTomy
TaKHe 33/1a4U — He3aMeHUMOe CPeICTBO AJIs
TPEHUPOBKH JIOTUYECKOTO MbllJIeHUs. VX pelteHune
ITO3BOJISIeT HAMHOTO JIy4Ille TOHATHh OObIYHbIE, Oe3
MMapaMeTpoB, 3a/la4yr. A MPUBBIYKA K MaTeMaTU4YeCKUM
PACCY)XXIEHUSAM OYeHb I10JIe3Ha NPU U3YYEeHUU
BBICIIIE MAaTEMATUKH U UCITO/Ib30BAHUH MOTyYEeHHBIX
3HAHMWM BIIOCJIeICTBUMU.



J1i1s1 KBagpaTHOrO ypaBHEHUS
ax’ +bx+c=0, a=#0,
BBIJCIISIEM TPHU CIIyYas:

1. Ectu D= b?-4ac <0, To 1eiiCTBUTENBHBIX PEIIEHUH y
KBaJIpaTHOTO YpPaBHEHMUSI HET.

2. Ecniu D= b? — 4ac = 0, To pelieHne KBaJpaTHOrO ypaBHEHUS
NPUHUMAET BUJ X = — 2%.

3. Eciu D= b* — 4ac > 0, To KBaApaTHOE ypaBHEHHE MUMEET JIBa
KOPHS U JUIS OTUX KOPHEH X1 X, CIIPABENIUBO COOTHOILEHUE

—b+Vb2—-4ac
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X1,2~
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1. BOyxHYI0 posIb IIpH pellleHuH 3a/1a4 C TapaMeTPOM
111 KBaJIpaTHBIX ypaBHEHU UrpaeT meopema Buema.
JI1s1 KBafipaTHOTO ypaBHeHMs ax* + bx + ¢ = 0,

a# 0,rze x4 X, - KOpHU ypaBHeHUs (ciry4dait D=o),
BBIITO/THEHO PABEHCTBO
ax’ + bx+c =a(x —xy)(x - x,). OTcroga BeIBOJ,
TeopeMbl BuerTa:
b

x1+x2=-;;

C
xle — ;
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2. Bropoe BaxHOe 3aMe4daHre COCTOUT B TOM, YTO IIPU
peLIeHUHU 3a/1a4, CBOIAIIMXCS K UCC/IeJOBAHUIO
KBaZPaTHBIX YPaBHEHU U, HY)XHO IIOMHUTH O
reoMeTpUYeCKON UHTEPIIPETAll KBaAPAaTHOIO
ypaBHeHMs ax® + bx + ¢ = a(x — x3)*+y,, rae
(X5;Ys) — KOOPAWHATHI BepIIMHBI mapabosbl. [Ipu a >0
BeTBH ITapaboJIbl HAIPpAaB/IeHbI BBEPX, IPUYEM
abcIycca BepUIMHBI TapaboJIbl SIBSIETCS TOUKOM
MHHUMYMa. [Ipu a <o BeTBU 1mapabosibl HarTpaB/IeHbI
BHU3, MpUYeM a0CIIMCCca BePIIMHBI TTapa0oJIbl
SABJIAETCS TOYKOU MaKCUMYyMa.
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IHpumep 1. (er>. 2005,86). HpH KAaKHX 3HAYCHHAX a (byHKI_[I/IH N
2ax+7

~x2~ MIMEET MaKCUMYM TIPH X = 47

Pemienue. Mcxonnyro (yHKIMIO OPEICTABUM B BUE
—x%+ax+7

e
[Tockonbky 2>1, To naHHast (yHKIIMS MOHOTOHHO BO3PacTaeT U

MAKCHUMYM JIaHHAs (PYHKUMSI JOCTUTAET B TOU TOYKE, YTO U Y
KBaJIpATUYHOMN (PYHKIIUU

f(x) = - x*+ ax + 7. V 310i1 1apaboibl BETBU HAIPABIECHBI BHU3,
CJIEIOBATEIILHO, MAKCUMYM JIOCTUTAETCS B BEPIINHE MapadoIIbl,

a
T.e. B TOUKE Xp == CoracHO yCIIOBHIO X = 4, CIEI0BATEIILHO
= §. OTBeT: @ = 8.
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Dlpumep 2. Pemunute ypaBHEHUE
(a— Dx’+2(2a + Dx +(4a + 3)=0.

Pemrenue. Ilo Buay 310 ypaBHEHHE NPEACTABISAECTCSA
kBaJiparHbiM. Ho (BHMMaHuMe!) 3HaUYeHUE TTapaMeTpa @ Ham
HEU3BECTHO, U OHO BIIOJIHE MOXKET OKa3aThCs PAaBHbIM |; B
3TOM cilydae Kod(QQPUIMEHT mepes X ° oOpamniaeTcs B HyJb U
YPABHEHUE CTAHOBUTCSA JIUHEUHBIM. KBaspaTHbIe U
JIMHEVHBIE YPABHEHUS PELIAKOTCS 110 PA3HBIM aJITOPUTMAaM.

HMrak Ham Hag0 pacCMOTpETh ABa ciayvas: a =1 u a # 1.
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Ilyctes a =1, TOorna ypaBHEHUE NPUHUMAET BULL:

0x?+2-3x+7=0, T.e. 6x + 7 = 0 .Pemus 310

7
YPaBHEHHME , TIONyJaeM: X = - —.

= 7
Qacmuunwviit omeem: ecnia =1, 7o x = - .
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ITycth a # 1. MBI UM€EM KBagpaTHOE YPABHEHUE
(a—Dx*2Ca=+ Dx+4a+3)=0.
Haiinem ero auckpumunant: D =(2(2a + 1))? -
4(a—1)4a+3)= 20a+ 16
HUrak, D =20a + 16.

JlabHENIIUE PACCYKACHUS 3aBUCAT OT 3HAKA JUCKPUMHUHAHTA.
Eciu D <0, To kBagpaTHOE YPABHEHUE HE UMEET
JIEUCTBUTEIBbHBIX KOpHEW; eciii D = 0, TO ypaBHEHUE UMEET OJUH
KOpEHb; eciy D>0, TO ypaBHEHUE UMEET JIBa KOPHSL.

JluckpuMuHaAHT oOpamiaercs B HyJ'Ib pu a = - E MTOJIOKUTETICH

4
pH @ > - =, OTPUIATENICH NPH a<- E' IMEHHO 3T TpH ciiydas
HaM IPEJICTOUT TEHEPb PACCMOTPETh.
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4
HYCTI) = E , TOr'id AMCKPUMHWHAHT MEHbBIIE HYJIAd U

KBaJIpaTHOE YPaBHEHUeE He UMeeT KOPHEel.

«/ 4 4
YacmuuHbllt omeem: IpU a < - <, KOpHel HeT.

4
[Myctba> - (HO, HaTTOMHMM a # 1). B aTOM ci1y4ae

TUCKPUMHHAHT OOJIbIlIe HY/IS U KBaIpaTHOE ypaBHEHHE
MMeeT ZiIBa KOPHsI, KOTOpbIe MbI HaiJieM 110 popmysie KOpHel
KBaJJPaTHOT'O YPAaBHEHUS:

—(2a+1)t+V5a+4

e

X1,2 =
—(2a+1)t+V5a+4

o=k

. 4
Yacmuynbili omeéem: npu a> - - (a#1) X1, =
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= 4
JCTanoCh paCCMOTPETh CIy4Yau, KOrjaa a = - —
Mcnonb3yst opMyny KOpHe KBaZJpaTHOTO YpPaBHEHUS,
1

MO/ydaeM X1 =Xp= - .

o 4 1
YacmuuHblli omeem: HpHa =- —5, X=- 5

7 4 1
OT1BeT: ec/i a =1, TO X = =—suee s
4 —(2a+1)+V5a+4
e a> - ¢ (a#1), TO X1 5 = — ; eC/In

4 v
a < - =, KOpHeH HeT.
5
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CIpumep 3. [Ipyu KakMx 3HaYEHUSIX ITapaMeTpa d KOPHU
ypaBHeHUd 2ax*-2x — 3a — 2 = 0 MeHbLIe 1?
Pemenwue.

Ecnu a = 0, TO ypaBHeHUe TIPUMET BUJ, 2X — 2 = O.
Kopenb aTOro ypaBHeHus OyzieT X = -1. DTOT KOPEHb
YAOBJ/I€TBOPSIeT YCIIOBUIO X<I1.

YacmuuHblli omeem: npu a = o, X = - 1.



p_—

Zcnu a £0, TO 3aJITaHHOE YPABHEHUE SIBJISICTCSA KBAAPATHBIM.
Ipadux Gpysxuun y=f(x), rne f(x)= 2ax?-2x-3a-2 apngercs
napadoiia ¢ BETBSIMU BBEpX, eciu 2a >0, 1 BETBAMU BHU3,
ecin 2a<(. [lockonbKy KOpHU 3TOr0 YpaBHEHHUS, 11O
yCJIOBUIO, JOJKHBI OBITH MEHbIIE 1, TO mapabosia Ha
KOOPJAWHATHOW TNIOCKOCTH JOJDKHA PACoaraTbCs Kak
nmokazaHo Ha puc. 1 (miag 2a >0) nium Ha puc. 2

(ms 2a<0).
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flagriM aHA/TMTHYECKOe OIMCaHNe TeOMeTPUYeCKOo
MOJIE/IN, IIpeiCTaBIeHHOU Ha puc.l. Bo-mepBhIx,
HAIIOMHUM, IIPU 2a>0 BETBU Iapa0o0/Ibl HAIIPAB/IE€HbI
BBepX. Bo-BTOpBIX, mapabosa 00s13aTeIbHO
nepecekaeTcs ¢ ocbio Ox ( B KpaiiHeM c/Iy4yae KacaeTcs
e€), MHa4ve y KBaJ[paTHOI'0 yPaBHEHMS He OyZeT KOPHEH.
KopHu ecTh, 3HAaUUT AUCKPUMHHAHT He OTPHUIIATE/IEH.
B-TtpeTbux, B Touke x=1 umeeM f(1)>0. B yeTBepThIX, X, <I.
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Hrak nonyyaeM cucteMy HEPABEHCTB —
AHAJIMTUYECKYO MOJIENb, TAFOIIYI0 OMMMCAHUE

TCOMETPUYECKOM MOJIENIH, IIPEACTABICHHON Ha puC. 1.
(2a> 0,

D >0,
f(1) >0,

CX <1

)
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AHAJIOTUYHBIC PACCYKIECHUS MMO3BOJISIIOT COCTABUTH BTOPYIO
CUCTEMY HEPABEHCTB — AaHAJTUTUYECKYIO MOJEIIb, JAOIIYO
OIIMCAHUE T€OMETPUUYECKON MOJEIIH, TIPEACTABICHHON HA

puc. 2:
( 2a <0,

=0
f(1) <0,

X<k

.
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PemnM niepByro CUCTEMY HEPABEHCTB.
Halinem THUCKpUMHWHAHT. D=4-4-2a-(-3a-2)=24a2+16a+4.

Haiinewm f(1). f(1)=2a-1%-2-1-3a-2=-a-4.

= 2
Hannmem xg Xp=7 Tak kak Xz < 1, monyyaeM: a< 0 u

a
a> 05
TaKI/H}l 06pa331\g, llepBas CHCTeMa HEPABEHCTB NMEET ) (14% 101147071
)

24a%* +16a+ 4 > 0,

13379168 —a—4 >0,
a<0

[a > 0,5
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JTa CUCTEMa HE UMEET PEIICHUH, TOCKOJIIBLKY U3 TIEPBOTO
€€ HepaBEHCTBA nojiyyaem a>0, a U3 TPETHErO MOJIy4acM

a < -4,49T0 HE MOXKET OJIJHOBPEMEHHO BBITIOJHATHCI HU IIPU
KaKUX 3HAUECHUAX d.

BTopas cucrema HEpaBEHCTB UMEET CIIEAYIOIUN BU:

( 2a < 0,
24a* +16a + 4 > 0,
4 —a—4<0,
a<(0
\ [a>0,5
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Cpaszy o0paTtiM BHMMAHHE HA TO, YTO KBaJIPATHBIN
TpexusnieH 24a* + 16a + 4 uMeeT OTpUIIATEIbHBIN
auckpuMuHaHT (D=1 6% - 4-4-24<0) 1 IOJIOKUTECIbHBIN
cTapIIMi KOAPPUIUEHT. 3HAYUT MPHU BCEX 3HAYCHUAX A
BBITIOJIHSIETCA HepaBeHCTBO 24a*+16a+4>0, a motomy
KBAJPAaTHOE HEPABEHCTBO B JJAHHOU %HngMS HEPABEHCTB

)

a > —4,
MOXXHO OTOpocuTh. [lanee nmeem: < [ a<0
a> 0,5

\
Penreauem mannon cuctemMsnl aBisgercs -4<a<0.
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WTak, Mbl HallLIM BC€ MHTEPECYIOIINE HAC 3HAYCHUS
napamerpa a. a=0; -4<a<0.

OT1BeT: -4<a<(
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JIpumep 4. Kakue 3HaYCHUSA MOXKET IPUHUMATH CyMMa

KBAaJPATOB JCUCTBUTEIbHBIX, PA3JINUYHBIX KOPHEU YPABHEHUS
x*F2ax+2a*- 2 — 12=0?

Pemenne. KBagpaTHoe ypaBHEHHE MMEET [BA PA3IMYHbIX
e CTBUTENBHBIX KOPHS, KOIJIa AUCKPUMHUHAHT OOJIbIIE
Hyis. PemuM HepaBencTBo D>0. (2a)?-4- (2a%-2-12)>0,

nojaydaem a €(-3;4).
ITo Teopeme Buera x;+x,= -2a; x; x,=2a*-a-12.

CneloBaTeNbHO, X1 2+X5%= (X1 + X3)%-2x1x,= 2a+24. Tk.
a€ (—3;4), 10 2a + 24 € (18; 32). OtBer: (18;32).



BbIBOZ: OCHOBOM /11 YCBO€HUSI MaTepUaJia SIB/sSIeTCS
3 paBbIv CMBIC/I YY4€HHKQ, @ HE TOJIbKO U He CTOJIBKO €ro
npeBapuUTe/IbHbIe 3HAHUSI.

Cnacu00 3a BHUMaHUe.



