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Llean mpoekra:

JlaTh onpeaesieHue KBAJAPATHOIO
YPaBHCHU A

PaccMoTpers ajJropurMm penieHus
KBAJAPATHBIX YPABHECHUHA

I1103HAKOMMUTH C MCTOPHEH PeIIeHUs
KBA/IPATHBLIX YPABHCHUH

U3yuuth Teopemy Buera

HauTu 3aHUMAaTeJIbHBIA MAaTEePHAJI 110
TAHHOU TeMe(KPOCCBOP/Abl, CTUXH)



OnpedesieHue KkeaopamHo20
vyp,a)@ HeHbEst-em HasbiBaeTCsa ypaBHeHNe

BMAa ax?+Bx+c=0, roe X — nepemeHHas, a,B,c —
HEKOTOopble Yuncna, npunyem az0.

v/Hucna a, B, C — KO PULMEHTbI KBaApaTHOro
ypaBHEHUA. Yncno a — nepBbin KO3HHUUNEHT, B —
BTOpPOU KO3hPULUNEHT, C — CBOOOLAHbLIV YJIEH.
v/Ecnu B KBagpaTHOM ypaBHeHUn ax?+Bx+c=0 xoTs 6bl
OAVH U3 KO3I(PMULMEHTOB B UK C PaBeH HYMO, TO
TaKoe ypaBHEHNE Ha3bIBAETCA HEroJIHbIM
KBagpaTHbIM ypaBHEHUEM.

v/KBagpaTHoe ypaBHeHE, B KOTOPOM KO3IMMMPULINEHT
a=1 Ha3blBaeTCS rnpuBegeHHbIM KBagpaTHbIM
ypaBHEHNEM.




CmuxomeopeHue 0Jisi
3anoMbHAHURPPMY b

obpamHbIMm,

Ha dea MbI e2o pa3desnum.

A om KopHs1 akKypamHO
3HaKoOM MUHYM-J1+0C
omaoesnum.

A nood KopHeM, OYeHb
Kcmamu,

lMonosuHa «na» e Keadpame,
MuHyc «ky». N eom peweHbe
Hebosibwo20 ypagHeHhbsl.




Ar2opumm peweHust KeadpamHo20
ypaeHeHuUs:

ax?+px+c=0

Onpegenntb
KoadppMUMEHTHI a,B,C

A\
Bbluucnutb
AVNCKPUMUHAHT
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Ecnn D<O0, Ecnn D=0, Ecnn D>0,
TO TO TO
YpaBHeHMe
He
1 KOpeHb 2 KOpHSA
nmeet

KOpHeNn




O3 B3R Kpocceo
IH HQHEHHHE p@BaﬂPaTHble YPaBHEHUSI, Y KOTOPbIX
EEHIH II!HHH I'IepBbIl/I KOS(DULIMEHT paBeH 1.
IRTESAHOY TISREYSHOV.
g HIEEHIHEHI A, (5o

el SO Lo
Y3t3 Saaseeany
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7 BBipaRkaiditiig

%%% g(?l'b KOpHeI/I ))'/(paBHeHI/IFl OoT ero
ﬁuawo%onep dauiee Hen3BeCTHoe.

0TpV|L|,aTeanoe 3Ha4yeHue

KBap,paTHoro KOPHA.

8. [lpeBHerpeveckun matemaTuK, KOTOPbIA

n HH EE HaLlen npueMbl peLleHns KBagpaTHbIX
ypaBHeHU 6e3 obpalleHUs K reoMeTpumn.

Ha HHMEH 9. KsagpaTtHoe ypaBHeHMe, B KOTOPOM XOTS
Obl OOMH 13 KO3 PULMEHTOB B UIN C
HH HHE paseH O.

T

Ecnu Bbl pa3ragaeTte 3TOT KPOCCBOP/A BEPHO, TO CMOXETE B BblAENEHHOM
BEpPTUKaNbHOM CTONOLE NPOYUTaTb TEPMUH, OTHOCSLLMIACA K TEME.



V13 ucmopuu peweHuUs keaopamHbix
,YPaeHeHUU.

HEeHus 2-0U CTeneHu ymenu pewaTb eLle B [ipeBHEM
BaBunoHe Bo Il TbicA4yeneTun oo H.3. MaTtematuku [lpesHen Npeunn
pewanu KkBagpatHble YypaBHEHUS FreOMeTpUYeCcKU; Hanpumep,
Eeknud — npn nomMmoLun aerneHusa oTpeska B CpegHeM U KpauHeM
OTHOLWEeHUAX. 3agayuun, npuBoasLLMe K KBaapaTHbIM YPaBHEHUAM,
paccMmaTpuBarOTCA BO MHOMMX APEeBHUX MaTeMaTU4YeCKUX
PYKOMUCAX U TpaKTaTax
PopmMyria KOpHen KBaapaTHOro ypaBHEHUA «NepeoTKpbiBanacb»
HeogHOKpaTHO. OanH N3 NepBbIX AoWeAWnX 40 HAWKUX AHEeN
BbiBOAOB 3TOU hOpMYyNbl NPUHAANEXUT UHOUNCKOMY MaTeMaTUKy
Bbpaxmazaynme (okono 598 r.).

CpeaHea3naTckuu ydyeHbin as-Xopeamu (IX B.) B TpakTtaTte «Kutab
anb-AXeop Banb -MyKabana» nony4un aty doopmyny Metoaom
BblAeneHns NOJSIHOro KBagpara ¢ MOMOLbI0 reoMeTpu4YecKomn
MHTepnpeTauuu.



YpaBHEHUE C BEIIIECTBEHHBIMU
K03 punmenramu

KBagpaTHoe ypaBHEHME C BELLECTBEHHbLIMU
KoapdpuymeHtamum a,b,c Mmoxet umetb oT 0 go 2
BELLeCTBEHHbLIX KOPHEN B 3aBUCUMOCTM OT 3HAYEHUSA
auckpuMmuHaHTta D = b? - 4ac:



v'npu D > 0 KOpHEN ABa, N OHU BLIYMUCIIAOTCA Mo doopmyre

v’npu D = 0 KopeHb 0AnH (B HEKOTOPbIX KOHTEKCTaxX roBOPAT Takke O ABYX
PaBHbIX UMM COBMaAatoLLNX KOPHSAX), KpaTHOCTY 2:

v'rpu D < 0 BelLeCTBEHHbIX KOpHEWN HeT. CywlecTBYOT
OBa KOMI/1IEKCHbIX KOPHS, BblpaXkatoLLMECs! TOWN Xe
dopmynon (1) (6e3 ncnonb3oBaHNA U3BNEYEHNS
KOPHA U3 OTpMUaTenbHOro Yncna), nnoo gopmynomn




BmecTo coopmyribl

A5A HaxXoXOaeHn4A KOpHeI7| MOXHO NCMNOJ1b30BaTb 3KBMBAJIEHTHOE
Bblpa>XeHune

rae k= b/ 2. 310 BbipaxeHue saBnsaeTca bonee yagobHbiM Ang
NPaKTUYECKUX BbIYUCIIEHMIA NMPU YETHOM b, TO €CTb Ans
ypaBHeHUN Buaa ax? + 2kx + ¢ = 0.



KesagpaTtHoe ypaBHeHue Buaa x° + px + g = 0, B KOTOPOM
cTapLunim KoadppuuMeHT a paBeH egunHuLe, HasbiBaloT
rnpueedéHHbIM. B aTOM criydae dpoopmyna ansa KOpHen




MHeMOHM4YecKne npaBuna

«MwuHyCc» Hanuwem cHavana,
Psgom ¢ HUM p nononam,
«l'noc-mmHyc» 3HaK pagukana,
C petcTBa 3HAaKOMOIo HaM.
Hy, a nog KopHeM, npuartens,
CBOANTCS BCE K NMYCTAKY:

p nononam v B KBagpare
MuHyC HecyacTHoe
NpeKpacHoe q.



YpaBHEeHUe ¢ KOMNJIeKCHbIMU KoaddhuumeHTamm

B komnnekcHoOM criydae KBagpaTHOe ypaBHEHNE peLLlaeTcs No ToU Xe
doopmyne

N yKa3aHHbIM BbllLle ee BapuaHTaMm, HO pasfininMbiMn ABNSETCH
TONbKO [Ba CrnyYas: HyneBoro JUCKpMMMUHaHTa (OAUH KOPEHb) U
HEeHyneBoro (OBa KOpPHS).



Tanneama RiueTta
1COPCNA DVIC 1 d
TTo npaBy AOCTOUHA B CTUXAX BbITb
BOCMeTa
O ceouicTBaX KOpHeu Teopema Buera.
Y10 NnyJywe, CKAXu, NOCTOSHCTBA
TaKoro:

YMHOXULWb TbI KOPHU - U APO6b YX

roToBa:

B uucnutene ¢, B 3HameHaTtene a,
A CYMMa KopHeu Toxe Apobu pasHa.
XOTb C MUHYCOM Ap0Obb - 3TO YTO 3a

bena -

B uucnurtene B, B 3HameHaTtene a.



Teopema Buema

CymMma KOpHEWN NpUBELEHHOIO KBaApaTHOro ypaBHeHUs x> + px + g = 0 paBHa
KO3 ULMEHTY p, B3ATOMY C 0OOpaTHbIM 3HAKOM, a NPOM3BEeAEHNE KOPHEN
paBHO CBOOOOHOMY YreHy q:




Pa3noxeHue KBaapaTtHOro ypaBHeHnNAA Ha MHOXUTEIIN

Ecnu nseectHbl 06a KOpHS KBagpaTHOro YpaBHEHUSA, €ro MOXXHO PasfioXnUTb MO
doopmyrne

B cnyyae HyneBoro AUCKpMMMHAHTA 3TO COOTHOLLIEHNE CTAHOBUTCS OQHUM U3
BapMaHToOB hopMyIbl KBagpaTa CyMMbl MY PaA3HOCTMW.



YPaBHeHMﬂ, cBoasmnecs K KBagpaTHbIM

YpaBHeHue Buga [yl f ;'17) + b . f ;lT) e

ABJIAE€TCA ypaBHEHMEM, CBOOALLNMCA K KBAAPaTHOMY.

B obuiem cnyvyae OHO pellaeTcs 3aMeHou

Takke npu peLueHnn MoXxHO obonTUCb 6e3 3ameHbl,
pPeLInB COBOKYMHOCTb ABYX YPaBHEHWUMN

Ecnn f (x) = X3, TO ypaBHEHNE NPUHMUMAET BUA,:
axM +bx*+c=0
Takoe ypaBHEHME Ha3blBaeTca OuKkBagpaTHbIM



BBIBOAEBT:

1 B npouecce paboTbl Hag npeseHTaumMen 9 nsydnna peLleHne KBagpaTHbIX
YypaBHEHUN.

2 Hayumnacb nonb3oBatbcs hopmynamm Ans peleHns KBagpaTHbIX YPaBHEHUN
Y3Hana o6 nctopun peweHuns

[aHHas npeseHTaumns byoet nonesHa yvawmmces 8-9knaccoB Ans U3yyYeHus u
NOBTOPEHUS NPU PELLEHUN KBagpaTHbIX YypaBHEHNN

5 [lpeseHTaumnss okaxkeT NoOMoLLb Yy4UTENSAM MPU OObACHEHNN TEMbI
«KBagpaTtHbie ypaBHEHUS»
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