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Tun ypoka: Ypok uzydeHue HOBOro marepuania.

Hean: chopmynupoBarh, JOKa3aTb M HAYYUTh NPUMEHSITH NPIMYIO H

oOpatHyto Teopemy Buera mpu pemieHHH KBaApaTHBIX YPaBHEHHH.

3amaun:
Oopa3oBaresibHas:
¢ 0000IIUTh W CHUCTEMATH3UPOBATH 3HAHHUS  yYallUXCA TI0 TeMe:
«KBampaTHBIC ypaBHCHUNY,
e KOTKPBITHY»  3aBHCHUMOCTH MEXKIy KOpPHAMH H© KO3 (UIIMCHTaAMH
MPUBEJCHHOTO KBaJIpaTHOTO YPaBHEHUS,
« I0Ka3aTh TeopeMy Buera, chopmynupoBaTh 0OpaTHyIO TEOpEMY
e YYUTH NPUMEHATh TeopeMy Buera u oOpaTHyHO TeopeMy B pPa3IHMYHBIX
CUTYaIIHsIX.
PassuBaromas:
¢ CIIOCOOCTBOBATH BBIPAOOTKE y MIKOJIHHUKOB YMEHHUSI 0000111aTh N3ydaeMbie
(bakThl, POpMYITUPOBATH BHIBO/IHI;
e Pa3BUBATh HCCIICIOBATEIHCKUE HABBIKK M CaMOCTOATEIBHOCTh TIPH
COCTABJICHUU U PEIICHUH YPaBHEHU;
BocnurarenbHas:

e HAYUUTH IMMPCOAOJICBATL TPYAHOCTHU, HACTPAUBATHCS HA YCIICX B JF000M ACIC.

I1nan ypoka:
|I.  OprasuzanvioHHBI MOMEHT.
1. IIpoBepka nomMamniHero 3ajJaHusl.
I1l. Axryanuzanus 3HaHUIA.
IV. H3ydeHnue HOBOro Marepuana.
V. IlepBuuHoe 3aKkperuieHne MaTepuaa.
VI. MUrorn.

VIl. JlomamiHee 3agaHue.



Xoxa ypoka.

l. Opranu3anMoOHHbIA MOMEHT.

— 3apaBcTByiiTe, pebdsta. CkaxuTe, MOXKalyicTa, Kakue YpaBHEHHUS MBI
pelaiy Ha IpOoILIOM YpOKe?

(Ksaopammuoie).

— Cerognss Mbl NOPOAOJDKAM peliaTh KBaJpaTHbIE YypaBHEHUS U
MO3HAKOMHUMCS CO 3HAMEHUTOM TEOPEMOii, KOTOpasi MIOMOXET HaM B UX PELICHUH.

— OOpatuTe BHUMaHUE Ha CBOM paboume mecta. Ha crone y kaxaoro u3 Bac
nexuT Bail «Tabenb», KOTOPBIM MO3BOJUT OLICHUTH Ballly YCHEITHOCTh Ha 3TOM

ypoke. [ToxmuimTe Ha HeM cBOrO Gamuiuio u ums (Cw. [punosicenue 1).

1.  IIpoBepka noMamiHero 3agaHus.

— JloMa BBl JOJKHBI ObUTH 3alOJIHUTH Tabnuily. Ha qocke onuH ydamuiics
sarostasger tadiuny (Cwm.llpunosicenue 2), a ocTajabHbBIC YUYCHHUKH pabOTaIOT C
kaproukamu (Cm.[Ipunooicenue 3).

Tabnmuma mis 3amonHeHUs Ha Jgocke. IlocnenHue ABe CTPOYKH  HE

3aI10JIHEHEI.
YpaBHeHue Kopun Hpon3Beanne CyMMi‘
KOpHeil KOpHei
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Kaprouku miia yganmxcs.

Kaprouka 1.

Nel. CKOJNBKO KOpHEW UMeEeT

KBaJIpaTHOE YpaBHEHUE

Pemenmne:

a)x>—4x+7=0

D=(-4)2-4-1-7=16-28<0 —

KOpHEW HET

6)x*—x—4=0

D=(—1)2—4-1-(—4)=1+16=
17 > 0 — 2 xoHH

Ne2. Pemnre kBaapaTHOE ypaBHEHUE

D=(-11)2—4-4-(=3) =121+

4x> —11x—3=0 48 = 169 = 137
. = 113
12 = g
11+13 _ 24
xl = = —_—= 3
8 8
11-13 2 1
xZ = = —_—— = — -
8 8 4
Kaprouka 2. Pemenue:
Nel. CKOJNBKO KOpHEW UMeeT

KBAaJIpaTHOE YPABHECHUE

a)x2—6x+9=0

D=(—6)2—-4-1-9=36-36=0 —

1 xopeHb

0)x?+3x—7=0

D=32—-4-1-(-7)=9+28=
37 > 0 — 2 kous

Ne2. Pemnre kBagpaTHOE YypaBHEHUE

2x%> —11x+5=0

D=(-11)>—-4-2-5=121—-40 =

81 =92
x __ 1149
1.2 — 4
11+9 20
X1 =—=—= 5
4 4
11-9 2 1
Xp =——=-==
4 4 2




— MWrak, mpoBepum, Kak Bbl copaBuwiuch ¢ Tabmuneil. Ilomensiitech
TETpaasIMHU C COCEOM. 3a KaXKJblil BEPHBIN OTBET CTABBTE «H).

— CuHTaeM KOJIMYECTBO IUIFOCOB M BBICTABIIIEM OLIEHKH. MakcHMallbHO
MOXHO mnoJayunTh 18 mmocukoB. Kputepunm OLEHOK CMOTpUTE Ha JOCKE
(OTKpBIBaEM JOCKY IOCIIE TIOJCUETA «+»).

— Jlanee, npoBepsieM NpPaBUIBHOCTh BBINOJIHEHUSI KapTodek. (OTKpbIBaeM
BTOPYIO OOKOBYIO 3aKPBITYIO JOCKY C pelIeHreM). MakCUMyM MOXET OBITh TpU
IUIIOCA.

Ha 3aKpBITOﬁ AOCKC 3allMCAaHbI IIPABUJIBHBIC OTBCTHI 1 KPUTCPHUHU OLICHKU.

K2>-0
K3I>»-1
K4> -2
K5>» -3

— IloMeHsAIHNCH HazaJl TCTpaaiMHU. He 3a6y'I[BTC BBICTaBHUTh CBOM OILICHKHU B

Balll Ta0EJIb.

I1l.  Axryaauzaunusi SHaHMH.
— BecnoMHMM, Kakoe ypaBHEHHE Ha3bIBACTCSI IPUBEICHHBIM ?
Ypaeuenue nazvieaemcs npusedennvim, ecau Kosgguyuenm npu cmapuiers

cmeneHu pacer €0MHMZ/;€.

IV. MHM3yuyeHue HOBOro marepuaJa.

—Wtak, paccMOTpyM BHHMMATEIBHO 3allOJHEHHYI0 Bamu Tabmuiy. He
3aMETUJIM JIU BBl KaKUX-THM00 0COOEHHOCTEH?

Omeemul yueHUKoa.

— JlaBaliTe cpaBHMM C BaMM CYMMY M TIPOHU3BEIECHHME KOPHEU C
Koa(puLieHTaMu ypaBHEHHUS.

— Cpenaem BbiBOA. Kakasi cymiecTByeT 3aBUCUMOCTb MEXIY KOPHSIMH
IPUBEIEHHOTO YPaBHEHUsI U €ro KodpdunueHTamu?

— Chopmynupyiite naHHOE yTBEepKIAeHuUE. JaBaiiTe 3anuIeM €ro B TeTpaib.



3anucv 6 mempaou:

Ecnu npueedennoe xeadpammoe ypaeuenue umeem KOpHU, MO CYMMA
KOpHell NPUBeO0eHH020 K8AOPAMHO20 VYPAGHEHUsI PABHA 8MOPOMY KO3 uyueHmy,
83AMOMY  C  NPOMUBONONONCHLIM — 3HAKOM, a  NpoussedeHue  KOopHel
PABHO CB0OOOHOMY HJIEH).

Hcmopuueckas cnpaska.

Bnepsvie  3asucumocms MedHc0y  KOpHAMU U KOIPpuyuenmamu
K8AOPAMHO20 YPABHEHUs, YCMAHOBUNL 3aMeyYamesibHblll (DPanyy3cKull yueHvlil
®pancya Buem (1540-1603 2.).

®@pancya Buem 6vin no npogheccuu aogokamom u MHO20 aem pabomarn
COBEeMHUKOM Kopoais. U, xoms, mamemamura Ovlia 6ce20 MUllb €20 Y6lleueHUeM,
bnacooaps ynopHomy mpyoy oH 000UNCsL 8 Hell OONbUUUX Pe3YTbIMaAmo8.

B 1951 200y omn esen Oykeennvle 0003HaueHUs 05l KOIPDuUUUeHmos npu
HeU38eCmMHbIX 8 YPABHEHUSX, YMO Oal0 B03MONCHOCHb 3ANUCAmMb OOWUMU
Gdopmynamu KOpHU ypagHeHusl, a Mak dHce e20 C80UCmaa.

Buem coenan mmooicecmeo omxpuimuil, cpedu KOMOpwIX 60bule 8ce2o
20pOUNCs YCMAHOBIEHUEM 3ABUCUMOCIU MedHCOY KOPHAMU U KO3 duyuenmamu
K8AOpamuo2o ypasHenusl, Komopoe Ha3viéaemcs meopemou Buema.

3uauum, ymeepoicoeHue, Komopoe Mvl C 6aAMU  CHOPMYIUPOBANU,
Haszvleaemcs meopemou Buema.

— Wrak, cornmacHo teopeme Buera:

JIy1s IpHBEIEHHOTO KBAJPaTHOrO ypaBHEHUs X2 + px +q = 0

{x1+x2=—p
X1X2 = (

— JlaBaiiTe TIOKaXeM 3TO YTBEPKICHUE.

Urak, ecin x; U X, — KOPHU KBAaJAPATHOTO YPABHECHUS x?+px+q=0.
— Yemy OyAeT paBeH IUCKPUMHHAHT?

D = p? —4q

— Yemy paBHBI KOPHH 3TOT'0 YPAaBHEHUS?

_ —p+H/pi-4q —p—Vp*-4q

I/Ix2= >



— Halinem cymMMy 1 IpOM3BEAEHNs TaHHBIX KOPHEH.

49 _  2p

2=_p

—p+/p2—4q | —p—p?—4q _ —p+/p?—4q-p—\p?-
X, +x, = EXPIAa | cpoVp q _ —p+J/p?—4q-p—\p
2 2 2
X1 + Xy, = —p
-p+Jp?-4q -p—p?-4q (—P+VP2—4Q)'(—P— P2—4CI)
x1 - xZ = . =
2 2 4
—p2+p/p2—4q-p\p2—-4q-p?+4q _4q _
4 P
X1 X2 =(q

Nrak, cormacHo Teopeme Buera [uisi IpUBEIEHHOTO KBAIPAaTHOTO YPAaBHEHUS

X1+X2=—p

x2+px+q=0{x1_x2=q

— HeoOxonuMo oTMeTHUTh, 4YTO TeopeMa Buera mpumeHsieTcs TOJIBKO K

KBaApPaTHbIM YPaBHCHUAM, HMCIOIIIUM KOPHH.

V. IlepBu4Hoe 3aKpelieHHE MAaTepHaJa.

— 3akpenyM IOJIyYe€HHBIE HAMH 3HAHMS Ha IPAKTHKE
pasioKEHBl  KApTOYKM €  3aJaHUsIMA = W HAIIHCHIO
(Cm.Ipunoorcenue 4).

— PaccMoTpHM epBOE 3a1aHuE.

Nel. Bepno nu pewenvt ypagnenus?
a)x2+3x—40=0, x;,=-8 x,=5-1a
0)x>?—2x—3=0, x;,=-1,x,=3-n1a

B)x2—2=0, x =v2, x,=—V2-0a

. Y Bac Ha cToOJIE

«3aKpenyeHue

rNx?—2x—-9=0, x;,=1-+10,x,=1++10-na

— Ha ocHoOBaHMH Yero Bbl MOXETE YTBCPK/AaTb, YTO JAJAaHHBIC YHCJId

SBJISIFOTCSL KOPHSIMU ypaBHEHUS?
— [ToueMy BBI Tak peruian?

(Coenacrno meopeme Buema)

— MoO3HO J11 ONIpeAEeNUTh 3HAKKW KOPHEW YpaBHEHUSI, HE perias ero?

(Aa)



— Crnenyroomuii HOMEp BBIIOJIHUTE CAMOCTOSITENBHO, 3aT€EM MBI C Bamu
IIPOBEPUM €TO.

Ne2. Cocmasbme keadpammuvie ypasHeHus, KOPHAMU KOMOPO2O AGJAIOMCA
yucaa.

a)4u?2; 6)3u —5; B)3+vV2u3—+2
a)x>?—6x+8=0;6)x>+2x—15=0; B)x?—6x+7=0
— Kakoe yTBep KIeHUE MBI HCIONIB30BAIIM B JAHHOM CJIydac?

(Cymma KopHeli pagna 6mopomy Kod(ppuyuenmy ¢ npoOmu8onOI0HCHHIM
3HAKOM, NPOU3BEOeHUe KOPHEL PABHO C80O0OHOMY UIeHY).

— JlaBaiiTe HEMHOT'O OTHOXHEM.

— Kemamu, oepomnyto cnagy ®@pancya Buem npuobpen 6o epems panko-
UCNAHCKOLL BOlHbI, NO00OPA8 KIIOY K HeOObIKHOBEHHOU UCHAHCKOU MAUHONUCU.
Hcnanckue unkeuzumopvl 008UHUIU PpaHyy308 68 c2080pe ¢ ObABOIOM, MAK KAK
1O UX MHEHUI0, MOIbKO 0bSABO]L MO2 pA32a0amby UX XumpoyMHslil wugp.

— [Ipoaomxum padoTy.

Ne3. Kakas napa uucen (2;1),(2;0), (—2;0) sensiemes kopusmu ypasHenus
x?+2x = 0.

(=2;0)

— [Touemy?

(Tak kak =24+ 0= —2,(=2)-0=0,T0ectbp = 2,q = 0)

X, +x,=-p
. _ ", 10
X1X2=(

3HA4YUT, MBIl MOXKEM CHI€JIaTh CIEAYIOUIMKA BBIBOJ. Ecimu {
5TH YUCJIA SBJISOTCA KOPHAMH IIPUBEAECHHOTO KBaJAPaTHOTO ypaBHEHHs X2 + px +
q=0

— JlanHoe yTBepkJeHus sBIsSETCS 0OpaTHBIM Juisi TeopeMmbl Buera. Ero
JI0Ka3aTEIbCTBOM BBl 3aMIMETECH JJOMa CAMOCTOSITEIIBHO.

— Ucnone3ys 310 yTBEp)KAEHUE, peliuM 3angaHue Ne4.

Ne4. Hatioume noobopom KOpHU K8AOpaAmHo20 YPAGHEHUS.
a)x2+9x+20=0

6)x2+11x—12=10



B) x> +x—56=0
rx?—19x +88 =0
Pemenue:
a)x2+9x+20=0

{xl +x, = -9

x1 * xz == 20 (5; 4)

0)x?+11x—12=0

x1+x2=—11 . .
{Xl 'X2 = _12 ( 12’ 1)
B) x> +x—56=0
X1+X2=—1 Q.

{xl 'xZ == _56 ( 8, 7)
) x? —19x + 88 = 0
X1+X2=19 .

{Xl 'XZ = 88 (11’ 8)

3aoanue pewaemcs Ha 00CKe YUeHUKAMU.

— 3Ha‘II/IT, AJI pCIICHUA JaHHOI'O 3a{aHWA MBI MCIIOJIb30BaJIN YTBCPIKIACHUC,

oOpaTtHOoe Teopeme Buera.

— Pemmm ¢ BaMu ciienyromyto 3ajaayqy.

Ha oocke 6vino sanucano ypasnenue x%+ 3x+--=0. Kmo-mo u3

VUEHUK08 cmep c80000HbIl UneH. Bmecmo c60600n020 unena s nocmasuia 6ykey

m. A 3uarw, umo o0un u3 Kopueil ypasHenus paeen 2. Kaxoe ypasnenue 6wvi10

HAnucano I’lep6OHClliaJleO?

3aoauy y oocku pewiaem yueHux.

— YT0 HaM HAJI0 UCIIOIB30BaTh P PEIICHUU JaHHOU 3a1aun?

{x1+2=3 {x1=1
x1'2=m m =

2:> YPaBHEHHE BBITJISAINT Tak X2 + 3x + 2 = 0.

— Bepnaemcsa k Tabnuie W 3amoJIHUM MPEANOCienHIo cTpoky Han

3aIlOJIHCHUEM HOCJIC,Z[H@I\/'I CTPOKH BbI JOJIKHBI HOpa6OTaTB J0oMa.



— Ouenure, noxanyiicta, CBOO pabOTy C 3aJaHUAMH Ha 3aKpPEIUICHHE U
MOCTaBbTE ceOE OLICHKY B TaOEJIb.

V1. Hrorm.

— Wrtak, noaBeneM UTOTH CETOIHAIIHETO YpOKa.

— CerogHs MBI C BaMU II03HAKOMWIHCH C TEOPEMOM 3HAMEHUTOIrO
¢pannysckoro yueHoro ®pancya Buera u Haydwinch €€ NpPUMEHSATH IpU
pELIEHUH NPOCTEHIINX 3a/1a4.

— I'ne )xe npumenserca reopema Buera?

— MOXHO IpOBEpPUTH, NPABWIBHO JIM HAWIEHbl KOPHH KBaJIpPaTHOIO
ypaBHEHUSA?

— Kak MOXHO oOIpenennTs 3HaKM KOPHEM KBaJIpaTHOIO YpPAaBHEHUs, HE
pemas ero?

— MOHO 7T ONPEJIEINTh 3HAKU KOPHEN KBaJIPaTHOTO ypaBHEHUS, HE pelast
ero?

— 3aKOHYUTH YPOK MHE XOTEJIOCh Obl TAKUMH CIIOBAMHM:

«ITo mpaBy nocToitHa B CTUXaxX ObITH BOCIIETA,

O cBoiicTBax KopHE# Teopema Buertay.

VIIl. JlomamHee 3a1aHue.

—3aruInTe JOMaIlIHEE 3aJaHIE.

I1.23, Ne582(a,B, 1), 584, 585, 597.



