Obobuatowmm ypok no TeMe
«KBagpaTHbie ypaBHEHUAY

«Hukorga He cuuTan, YTO Thl 3Haelb Bce,
YTO Tebe yXe OonbLue HeYEMY YYUTLCH.»
H. 1. 3eneHckun.



KBagpaTtHble ypaBHEHUS
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HenonHble KBagpaTHble YpaBHEHUSA

1) ax?+bx=0,°
a#0,c=0.

X=0 ¥” X, —-9
2)ax2 +¢c=0,"
a#0, b=0.

+ C
X12 = - |—=

3) ax#=0, a#O
b=0,c=0. x, =0

e x?+ 4x=0,
x1=0, X, =-4

peLLIeHI/II/I HeT
e 5x2 =0, x =0
« 2%x% -Tx = b

X, =0, X, =3,5



KBagpaTtHble ypaBHEHUS
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[lonHble KBagpaTHbIE
YpaBHEHUSA

- MpnBeaeHHbIE
2 -
Ec_:l_nu X, U X, — KOPHU YpaBHEHUs X + px + q =0, TO
X1 . X2: P
X, X, =q
Teopema Buema: Cymma KOpHeu npnBeaeHHOro KBagpaTtHoro
ypaBHeHUs paBHa BTOpoMy KO3adppuLmeHTy, B3ATOMY C

NPOTUBOMOSIOXHbLIM 3HAaKOM, a NpousBeaeHne KOpHen paBHO
CBOOOAOHOMY UrieHy.

6) x*-2x-3=0
X,=-1unx,_3

- HenpuBepaeHHble 7) 3x>-5x-8=0



Anropuntm pelLueHus KBagpaTHOro

ypaBHeHua ax’+bx+c=0, a#0
1.Bbiyucnums duckpumuHaHim D = b3 4ac.

2.CpaeHumb D c Hynem:
ecnu D>0, mo ypasHeHue umeem 0ea KOPHS,

Komopbie pasHbI
—b++D — b—+D
g = u x,= :
2a 2a
ecsiu D=0, mo ypasHeHue umeem

e0JUHCMEBEHHbLIU KOPEHb, KOMOPbLIU pPaseH X
—b
2a
ecsniu D<0. mo vpasHeHUe He umMmeem KODHel.




e 7) 3x%-5x-8=0



OTBeT: -1; 2 g



YPABHEHUA NPUBOANMbBIE K

KBagpaTHbIM
8) (2x - 3) X + 6X = x2 — 2

3x°—2x  2x*-=2
9) - =0
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®PAHCYA BUET

®paHcya Buet pogurica B ropogke PoHTeHe-ne-KoHT, Heganeko ot
3HameHuTomn Kpenoctu Jla-Powens. [Nonyynn topuanyeckoe obpasoBaHue,
cTasi CeKpeTapeEM 1 JoMalLHUM yunTenem. Toraa Buet oyeHb yBrEKcs
N3y4eHNeM aCTPOHOMUM U TPUTOHOMETPUN U Jaxe MONyYns1 HeKoTopble
BaXXHble pe3ysbTaThl.

B 1571 rogy Buet nepeexan B Napux, rge Bo306HOBWIT a4BOKATCKYHO
NPaKTMKy a No3xe cran COBETHUKOM napnameHTa B bputaHnn. 3aHan
OOMKHOCTb TAWHOro COBETHUKA cHavana npu kopone eHpuxelll,a 3atem npu
[eHpuxe IV.

OgHMM 13 camMblX 3aMedaTernbHbIX AOCTUXKEHUW Breta Ha KOponeBCcKoU
cnyx6e Obina pasragka wndpa ns 500 3HaKoB, MEHAOLLMXCSA BPEMS OT
BPEMEHU, KOTOPbIMW MOMNbL30BANNCh UCNAHLbI.

N3-3a pennrnosHbix NpoTmBopednit 6ol OTCTPaHEH OT ABOpa N BEPHYIICS Ha
Cny>0y nuLb nocne paspbiBa KOpord ¢ repuoramm ['msamum, 4yepes YeTbipe
roga.

9T rodbl oKasanucb YpesBbl4anHO N104OTBOPHBIMKU ANna Bueta. MatemaTtuka
cTana ero eauHCTBEHHOW CTpacTbio, rae oH paboTtan camo3abBeHHO. MMEeHHO
TOorga oH Hadan 6onbLlUon Tpya, KOTopbIn Ha3Ban “‘VIckyccTBo aHanusa unm
HoBas anrebpa”. KHury 3aBeplwnTb He yaanocbh, HO rnaBHOE ObINO HanucaHo.
N aTo rmaBHOe onpenenuno pas3snutme BCen marematnkm HoBoro BpemeHu.




KeadpamHbie ypasHeHuUsi 8 bazdade (9 gek):

Bnepsbie KBagpaTHblie YpaBHEHUS
nossBUNnUcL B ropode bargage, nx

{:} BbIBEST NPUITaWEHHbIN MaTeMaTUK 13
Xope3Mm(HbiHe TeppuTopus
Y3bekucrtaHa) Myxammepq 6eH-Myca
An-Xope3mu. B oTnnyme ot rpekos,
pellaBLmMX KBadpaTHbIE YpaBHEHNS
reOMEeTPUYECKNUM NYyTEM, OH MOT
pewwnTb Nnobble KBagpaTHble
ypaBHeEHNS N0 obLiemMy npaBuny
(HaUTU NOSOXNUTENbHbLIE KOPHU). ECnn
Yy rpeKkoB ObIfI0 reoMeTpudeckoe
pelleHne, To metoq Arn-Xopesmu
nouTy anredpanyeckun.




- KeadpamHbie ypasHeHusi 8 [lpeeHem BaeusioHe:
HeobxoanmocTb peluaTb YpaBHEHUS HE TOSTbKO
nepBomn, HO N BTOPOWN CTENEHU eLle B APEBHOCTH
Obifa BbldBaHa NOTPEDHOCTLIO peLlaTb 3agauun,
CBA3aHHbIE C HAXOXaeHneM nrowanen seMerbHbIX
Yy4acTKOB U C 3eMIIAHbIMU paboTaMn BOEHHOIO
XapakTtepa, a Tak e C pa3BuMTuemM acTpOHOMUU U
camon matematukn. KBagpaTHble ypaBHEHUA YMENK
pelwaTtb okosio 2000 neT A0 HaweWn 3pbl BaBUITOHSHE.
MpaBuAo peLleHns ypaBHeHWN, N3MNOXEHHOE B
BaBUMOHCKNX TEKCTaX, cCoBnagaeT C COBPEMEHHbLIM.
HecmMoTpsi Ha BbICOKMW YPOBEHb pa3BuTUA anredpbl B
BaBunoHun, B X TeKCTax OTCYTCTBYET NOHATHE
oTpuLUaTeNbLHOro Yncra n obimne Metoabl peweHns
KBagpaTHbIX YpaBHEHUN.
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KeadpamHbie ypasHeHuUsi 8 MHOuu

{:} 3agayn Ha KBagpaTHble YpaBHEHUSA BCTpedatoTca yxe B 499 roay.

{:} B OpeBHen NHanm 6binu pacnpocTpaHeHbl NybrMyHbie cCOpeBHOBaHUS
B peLeHun TpyaHbIX 3agad.

{:} B ogHOM 13 CTapUHHbLIX MHOUNCKNX KHUT TOBOPMUTCS MO NOBOAY Taknx
copeBHOBaHMN cnepaytoulee: “Kak conHue brneckom cBoMM 3aTMeEBaET
3BE3[bl, TAK YYEHbIN YENOBEK 3aTMUT CnaBy APYroro B HapOa4HbIX
cobpaHuax, npegnarasa n pewas anrebpanyeckme
3agayn’.




KeadpamHbie ypasHeHuUsi 8 Eepone e 13-17 eekax:

{:} dopMmyrnbl pelleHnst KBagpaTHbIX ypaBHEHUW B EBporne 6binu
BrepBble n3noxeHol B 1202 rogy ntanbAaHCKMM MaTtemMaTuKkoMm

JNleoHappno PnboHaAUUMN.
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A{:} Ob6Lee npaBUNoO peLleHNst KBaapaTHbIX

ypaBHEHUIN, NpuUBEeAEHHbIX K eAUHOMY
KaHOHWYEecKoMYy BMAY ax? + bx + ¢ = 0,6bIM10
chopmynumpoBaHo B EBpone nuub B 1544
rogy HEMeLKMM MaTeMaTUKOM

Muxaanem LUTndhenem.




{:} HenonHble kBagpaTHble YpaBHEHUSI M YaCTHbIE BUAbI NOMHbIX KBaApaTHbIX
ypaBHEHUI YMenu peluatb APEBHErpedYeckmne MaTeMaTmku, CBOAst UX peLLeHne K
reoMeTpUYECcKMM NocTpoeHusIM. MNMpaBuno peLleHnst kKBagpaTHbIX YpaBHEHWUN,
NpMBEeOEHHbIX K BUOY

ax? + bx + ¢ =0, rge a # 0,4an uHauicknin yyeHbin BpaxmarynTa(7sex).

{:} BbiBO4 dhopMynbl KOPHEN KBagpaTHOrO ypaBHEHUS B 00LWEM BUOE UMEETCS Y
BueTta, ogHako oH npu3HaBars TOSIbKO MOSIOXUTENbHbIE KOPHU. TanbAaHCKMe
MaTteMaTukm B16 BeKke y4mTbiBanv noMmMMo MNosSIOKMUTESbHbIX N OTpuuaTesibHble
kopHU. Nuwb B 17 Beke Gnarogaps Tpyaam XXupapa, [lekapta, HbroToHa 1
OPYruX YYEHbIX Crocob peleHnst KBagpaTHbIX ypaBHEHUW NPUHUMAET
COBPEMEHHbIN BUL.




Bbi180oObI:

{:} Brepsble kKBagpaTHble YpaBHEHNA CyMeNn pewnTb MateMmaTukm [ peBHero
Ervnta. HenonHele kKBagpaTHble YpaBHEHNA YMENU peLllaTb BaBUNOHAHE
(OKono 2 ThIC. NeT 40 H.3.). HekoTopble BUALI KBagpaTHLIX YpaBHEHUN,
CBOAS UX pPeLLUEHNE K reOMETPUYECKMM NOCTPOEHUAM, MO peLuaTb
ApeBHerpeveckne matematuku. lNpumepsl peleHnsa ypaBsHeHUn 6e3 obpa-
LeHnst K reometpun gaet duodaHt Anekcanapumnckuum (lll Bek).

{:} [MpaBunno pelueHnsa KBagpaTHbIX YpaBHEHUN Aan UHONNUCKUA YYEHDBIW
BpaxmarynTta (VI Bek).

{:} Ob6LLee npaBuno peLleHns KBagpaTHbIX ypaBHEHUN ObIfo
chopmynumpoBaHo Hemeuknum matemaTtmkom M. LUTtudpenem.

BbiBOOOM GhOopMYyIbl pelleHns KBagpaTHbIX ypaBHEHUN
obuwlero Bnaa 3aHmmanca ®. Buer.




PeweHue 3ag4ay ¢ noMoLWbiO
KBaapaTHbIX YypaBHEeHUN

«YMeHue pellaTb 3a4a4Yv— Takoe Xe
MCKYCCTBO, KaKk yMeHue nnaBsaTb U
beratb. EMy MOXHO Hay4YUTbLCH TONMbKO
nyTemM nogpaxaHusi UNu ynpaxXHeHus».

I1. Nona



3agava :

LLIKONbHMK AOMKeH Obln HapucoBaTb
NPSMOYroNnbHUK, Nnowaab Kotoporo 135 cvm?.

Ho BOT pa3mepbl CTOPOH OH 3a0bln.
EAVHCTBEHHOE, YTO OH MOMHWUM, YTO 04HA CTOPOHA
Takou churypbl OonbLue Apyrov Ha 6 cm.
OnpepenunTte, KakoBbl CTOPOHbI TAKOIO
NPSIMOYToSibHUKA, YTODObI LLKOSIbHUK MOT

HapucoBaTb 3agaHHY0 urypy.



CamocTodaTenbHasa paboTa.

1eapuaHm 28apuaHm
1. Yemy paBHa cyMmMa KOpHen KBagpaTHOro
ypaBHeHUA

X?+4x - 5=0 X% + 5x +3=0
2. Hantvm npounsBegeHne KOpHEU KBagpaTHOro
ypaBHEeHUA

x?+4x - 5=0 X% + 5x +3=0
3. CKONbKO KOpHEeU nmeeTt KBagpaTHOe ypaBHeHue

2x%+5x-7=0 Ox2-6x+2=0

4. HanauTe KOpHU KBagpaTHOro ypaBHeHUs
4x2-3x-1=0 3x2-5x+2=0



CamocrtossTenbHas
paboTa.

1eapuaHm 28apuaHm
1. CymmMma KOpHen KBagpaTHOro ypaBHeHUSA paBHa
x?+4x -5=0 (- 4) x? + 5x +3=0 (- 5)

2. Mpon3BeageHne KOpHEeU KBagapaTHOro ypaBHEHUS
paBHO

x°+4x -5=0 (-5) x? + 5x +3=0 (3)
3. CKONbKO KOpHEeU nmeeT KBagpaTHOe ypaBHeHue
2x%+5x-7=0 (2) 9x%-6x+2=0 (0)

4. Hangnte KOpHU KBagpaTHOro ypaBHeHUS
4x%-3x-1=0 (1; 0,25) 3x%-5x+2=0 (1; 2/3)



[lomallHee 3aaaHue:

No438, Nod47(a,B)



O 4yem cerogHs1 Mbl FrOBOPUSIN Ha YPOKe?
Y3Hanu nu Bbl YTO —TO HOBOro Ha ypoke?
[JoBornbHbI NN Bbl CBOEN paboToun Ha ypoke?

Bam ObINno MHTepecHO Ha ypoke?



BeplwuHa 3HaHMU BbICOKa
A K Hen cTyneHekK MHOro.
[lycTb OyaeT K 3HaHUAM

Bcerpga
YcnewHoO aopora.



bnarogapto Bcex 3a ypok.

YPOK OKOHYEH.



