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Hems:

Y3HaTh, KaK MOXXHO 00/IbIIle 0 KBaJpaTHBIX YpaBHEHUsX,
crocobax X peleHys, IpEMeHeHUH KBa/IpaTHbIX yPaBHeHHI
B )KM3HU 1 MaTeMaTHKe.

3amaun:
1) Y3HaTh UCTOPHIO BOSHNKHOBEHMNS KBaJIpaTHBIX ypaBHEHUIA.

2) V3yunTh pa3nu4Hble CIOCOOBI pelieHNs KBaApaTHbIX
ypaBHEeHMIA.

3) BbIIBUTH C/Iyual UCMO/IL30BaHMs KBA/IPaTHBIX YpaBHEHHA
B Halel )Ku3Hm.

4) Pemenne nmpakTuueckux 3agau 13 KMMos OI'D.

5) KBajjpaTHble ypaBHeHUsI B OJIAMIINAJAX .
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cTopua kBaapaTHbIX
ypaBHEHWIA

U BaBunon.

'HeoOXO/fMOCTS peIIaTs Y PABHEHH He TOTHKO TIepROfi CTerIeHH, HO i
BTOPO/i eIE B APeBHOCTH Gbl/Ia BBI3BAHA 0TPEOHOCTHHO eIaT 33A74H,
CBA3AEHbIE C HAXOK/IEHHIEM IVIOA/IeH 3eMe/oHEX YUACTKOB, C Pa3BHTHEM
aCTPOHOMIH 1 camoif MaTemaTvIH. KBa/paTHble ypaBHeHHS yMe/H
pemats okoo 2000 €T A0 H. 3. BagroHAHe. [IpaBH/Ia peMIeHHs THX
YPABHEHHI , H3/IOKEHHEIe B BABWIOHCKIX TeKCTAX, COBNIAACT 110
CYIJECTBY C COBPEMEHHBIVH, HO B 3THX TeKCTAX OTCYTCTBYIOT IOHSTHe

OTPHIIATe/TEHOTO YMC/Ia H 0OIIe MeTO/Ip! PeIlle HiA KBajPaTHBIX e R e

ypaBHer,
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[TpuMeHeHne KBagpaTHbIX
YPaBHEHWI B XXN3HU

KBaparHoe ypaBHeHHe MHpOKO pacipoCTpaneHo. OHO IPHMEHAETCH BO
MHOTHX PACUeTaX, COOPY/KEHMX, CTIOPTe, & TAIOKe H BOKPYT HAC.

PacCMOTP UM H IpHBE/IeM HEKOTOpEIe HDHMEpb! TIpUMEHEH I KBa/IpATHOTO
ypaBHers .

Criopr. TIpbDKKH B BHICOTY: NP pasbere MPLITYHa /T MAKCUMATTBHO
YETKOTO MOMA/AHMA HA TVIAHKY OTTA/KWBAHM H BHICOKOTO MO/eTa
HCHIO/TL3y 10T PACIETHI, CBA3aHHbIE € NapaGoOi.

Taoke MOfI0GHEIE PACHeTs! HYKHEI B MeTaHuH. JI/bHOCTS TIo/eTa 06 seKTa
33BVICHT OT KBAIPATHOTO YPABHEHI.

Actporomus. TpaeKTOpHIO BHDKEH M IUTAHET MOXHO HAHTH € HIOMOIBI0
KB3/PATHOTO ypaBHeHM,

Tlozter cavoriera. B3/leT cavio/iera I/IagHas COCTAB/IOMas M0eTa. 37 ch
6epeTCsl PACUeT /Y MA/ICHBKOTO CONPOTHB/IEHIS H YCKOPEHHH BITETa.

TaioKe KBIATHbIe ypABHEHM NPUMEHAIOTCH B PA3/HIHbIX
SKOHOM€ CKIAX /IHCHUIUTHHAX, B TIPOTPaMMAX /Yt 06paBoTKH 38y,
BHIe0, BeKTOPHORH H paCTPOBOi TpaduKiL
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cTopua kBaapaTHbIX
ypaBHEHWIA

PermieH e KBa/PATHEIX YpaBHERNi 3aHAMAHCH 1B [lpesHei penyn
Takke yuersie Kak JuohanT, EBkmiys 1 Tepor.

I Muaodarr

JltodparT AexcaspwiicKei — ApesHerpede ki MATeMATHK, JKHBIIHit
npezponoKHTe/HO B 111 Beke Hauel 5psr. O GHOBHOE IPO3BE/eHTE
Jlodpanra — «Aprbversca» B 13 Knurax.

I Escmg,

EBK/TI ApeBHeTpede KU MATEMATHK, aBTop TIEPBOTO 13 AOTIEAIHK 0
HAC TeOpeTHeCKHK TPAKTATOR TI0 MATeMaTHKe

I Tepon.

TepoH — TpedeCKHii MATEMATHK H HIKeHep Briepsie B [penn s I Bek H.5.
JIACT GHCTO A/ITeOpaHTeCKH CTTOCOG PelIeHHH KBA/PATHOTO Y PABH eI
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Mammaesa I1.
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KBappaTHbIM ypaBHEHWEM Ha3biBaETCH
ypaBHeHve Bufa ax* 2+ bx+c=0

rAe X— nepeMeHHas,
a, b u c — HekoTopbie uucna, NpuyéEm a # 0.

e

MNepBbii Bropoi CBoGon.Huu
kosppuumeHT koshpuumeHT
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e
Kanpaise ypomcren naswmseren
Ypasenue suga ax A2 +bx+c=0
e x - nepenewias,

b 4 ¢~ HokoTOpLe wcha, MpwsEn a # 0.

xA2+bx+c=0
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IToemopenue ocHo8HBIX
noHsmuii.

Kesadpammnoe ypasuenue — ypasnenue suda
ax2+bx+c=0, z0e a,b,c — arobvie uucaa,
npuuem a#0.
IIpugedennoe ypasnenue — ecau ezo
cmapwuii ko3 puyuenm (a) pasen 1.
Henoanoe ypasnenue — ecau xoms vt 00un
u3 ko3 gpgpuyuenmos (b, c) pasen 0. Taxoe
ypasHeHue umeem 8udbl:
ax2=0, ax2+bx=0, ax2+c=0.
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Ipusedennoe ypasuente - ecau ez0
cmapuuii Koafifuuenm (a) pagen 1.

Henoanoe ypashenue - ec.au xoms Gt odun
u3 Koaqffuuenmos (b, ¢) pasen 0. Taoe

YpagHeHue umeem gudsl:
ax2=0, ax2+bx=0, ax2+c=0.
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Kaaccugnncayus

KBagpaTHble ypaBHEHHSI.

HenonaHoe \ ¢

| .| nonHoe
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“<THCKPHMHUHAHT» - PASJTHYHATETD.

A=B~2-4ac
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IIpumepsbl pereHns: KBaIpaTHbIX
ypaBHEHUI 1o popmyJie

1) x-5x+9=0 2) ¥’ —dx+4=0 3 ' +3x-4=0

BoinMLEM KohHLMEHTbI
awf, e=-5c=9
u nodcmaensem e cpopmyny

Boinuwem koatbduynertsl: a =1, 6 =3, c=-4
BhinLIEM KoSDNLMEHTBI: u nodomaensiem & gopuyny:
amf, e=-4,c=4
u nodcmaansiem & chopmyry

D=6"-4-a-c
A D=6"-4-a-c !
Dot D=3 -4:1:(-4)=9+16=25>0
D= (,4)1 —4.1-4=16-16=0 Tak kak D=25 u Mo onoXUMesHOe YUcio,
D=(-5-4-1.9= mo ypasHenue umeem dea kopHs. U smu
B - Tak kak D=0, mo ypasHetiue KOPHU EIYUCARIOMGS S 10 O8yM GhopMynam:
=08 g umeem 00UH KopeHsb. U
23536 11<0 3Mmom KopeHb eblyucnsemcs =6+ \/B . == \/E
Takkak D=-11, m.e. ewg 1o odoll hopyne: s R
4 -a 2-a
SuckpumuraHm
omputamensHeili , mo
PpeweHue ypagHeHus
oxoeno, Kopres Hem _-34V25 345,
- ' 21 2
OTBeT: KOpHeil HeT = =2 _-3-+25_-3-5
2-1 X,=————= =—4
21 2
Otser: 2.

Otser: -4; 1.
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BUObI KBAaOPamMHbIX ypasHeHUl
noaHvle Heno/Hble Fpuceaennble

4y* +3y =0

5x° +3x+4 =0
4x* +16 =0 5z2 - 4 =0

q°+2q-1=0 x* +3x+4 =0
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8UBI K8aOPaMHBIX ypasHeHUll
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SBnsieTcs 1M KBagpPaTHLIM
ypaBHeHHe?

a)2x2+ 7x -3 =0; o) x2—6x+1=0;
6) 5x— 7 =0; e) 7x + 5x = 0;
B) x?—-5x—-1=0; K) 4x2+ 1= 0;
r) 3x+4=0; 3)x2-36 =0.
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CN2M-30 AX-Ex1S0;
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Onpenenure K03pHIIHEHTHI
KBAJPaTHOr0 YPABHEHHS :

a)6x2 —x +4 =0 a=6,86=-1,c=4;
0)12x - x2 +7 =0 'a=-1,6=12,c=7;
8)8+5x2=0 a=56=0,c=8;
2)x—6x2=0 a=-6,86=1,c=0;
d)-x+x2=15 a=1,8=1,c=-15.
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Onpesennre KosxpumenTs
KBAIPATHOXO ypABHENHS:

W62 -x+4=0  a=fa=c=

OIx-x247=0 a=le=2c=7;
98453220 a=Se=tcm8;
Dx-62=0 a=-6a=lc=0;

D-xex2=ls a

o=l =15,
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CocTaBbTe KBagpaTHOE ypaBHeHMue

a=3,b=-7,c=12 3x22-7x+12=0
a=-9,b=23,c=-11 -9xz+23x—11=0
a=8,b=0,c=0 8X7=0
a=5b=-22,¢c=-3 5x'2-22x—3=o
a=-4,b=1,c=5 -4x2+x+5=0
a=4,b=9,c=0 4x2+9x=0
a=1,b=7,c=1 x2+7x+1=0
a=-3,b=0,c=15 -3X +15=0
a=-3,b=-1,c=7 3x -x+7=0

2
a=4,b=0,c=3 4x +3=0
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ypaBHeHM mo hopMyJie
IIpumep Neo2.
Penmuth ypaBHenue 4x’—20x +25=10
a=4 b=-20 c=25.
D= b*-4ac = (-20)*- 4425=400 — 400 = 0
Tak Kak D=0, To faHHOe KBa/jpaTHOE

YpPaBHeHHE UMeeT O/JUH KOpeHb

X= K= =h

2a
OT1BeT: 2,5
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Peumire ypasHeHx

*+11x=0
4x2-2x=0
-3x2+7x=0
¥-16=0
16x2-9=0
x*+25=0
3x2-75=0
x*-7=0
22 +8=0
10.x*+6x+9=0
1L ¥ +3x-4=0
12.5x2-2x-7=0
13.5¢ - 5x+7=0
14.8x (1 +2x) =-1
15.6x* -4x-3=0

1.
2.
3.
4.
5.
6.
7
8.
9.

Peumire ypasHersn

x4+ 5x=
2x2-3x=0
-7+ 4x=0
¥-25=0
4x2-16=0
x*+9=0
3x2-27=0
x*-3=0
IR+7=0

10. + 12x+36 =0
1. X%+ 5x~-6=0
12.2x3-3x-5=0
13.7x3 -2x +48 =0
14.6x (2x+1)=5x+1
15.x(x-5)=1-4x

R

Peumre ypasHersa

®+7x=0
3x2-5x=0
-4x?+3x=0
x*-36=0
xl-4=0
*+4=0
8x1-32=0
®-5=0

42 +17=0
10 X+ 14x+49=0
11.x3+7x-8=0
12.32 - 4x-7=0
13.6x +3x+1=0
14.2x (x-8) = -x-18
15.11x* -9x+1=0
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Peanm, ypanmenne 4200425 =0
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52 Sx+7=0
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PelunTe KBagpaTHble ypaBHEHUA .

YpaBHeHUst: OTBEThI
1) x,=1 X,=-18
1) xt+ 17x — 18 =0 2) x,= -1 i
S PRERARAAALY
2) 5x'+ 7x +2=0 3)x,=2 X.= 9
17 P
3) X- 11x + 18=0
) 4) x,=9 X,= 4
4) - 13x - 36=0 o e e
1 7
H &
5) 2xt- 9x + 7=0 SRR £
6) X= 3 X,= 4

6) 3x- 11x +4=0
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3anoanume mabauyy

Keadpammnoe Kopnu
ypasnenue X tXy | XX YpasHeHUS
x*-9x+8 =0 9 8 I; 8
x> +5x+6 =0 -5 6 -2; -3
x> +4x-21=0 4 21 -7; 3
x*-2x-15=0 2 _15 35
X +2x-24=0 | -2 -24 -6, 4
x2-20x+19 =0 20 19 I; 19

X2 +5x+4 =0 =5 4 -4; -1
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CamocTosiTenibHasa pa6éorta

1 BapuaHT 2 BapuaHT
1.PeunTb ypaBHeHUe 1.PeumnTb ypaBHeHUe
a)2P-9x+7=0 a)5%-2x-3=0
64 +12x +5=0 6)al—9x =2=0

2.HaiianTte b 1 BTOPOih paiigure b u BTOpOI

KOpeHb ypaBHeHUA
KOpeHb YpaBHeHUs!

2)(2+ bx =10 =0 ec/i1 OHO UMeET KOpeHb
5.

3x2+ bx +24 = 0 ecrin oHO UMeeT

KopeHb 3.
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L 20

1.PeTy ypasheie 1. PemiTs ypasiene

a)b-serz0 35f-2-3:0
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Pelite caMOCTOSITEIBHO
CKOJIbKO KOpHeil UMeeT ypaBHeHue?

a)4x?+7x+5=0
6) x> +2x+2=0
B)3x?-7x-8=0
r)x*-6x-5=0

nI) 4x?-20x + 25=0
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B pesysnbrare npo/enaHHo# paGoThl BRIACHWIOCh, UTO KBaIpaTHbIE ypaBHEHH:
TIPUB/IEKA/IH YUEHBIX ellfe B ITyO0KOH JPeBHOCTH, OHH YK€ CTaJKMBATHCh C HUMHI
TIPH peIIeHHH HEeKOTOPBIX 3a/iau ¥ MPOGOBA/IM HX PellaTh.

PaccmarpuBasi pas/IMuHbIe CII0COGBI pelleHns KBaipaTHBIX yPaBHEHHUH, MbI
TIPHIIIA K BBIBOJLY, UTO He BCe OHM TIPOCThl. Ha Harl B3I/Is caMbIM Ty UIIHM
Croco6oM pellleHus KBaIpaTHEIX YPaBHEHHIA AB/ISAETCS pellleHne Mo (GopMyam.
DOpMy/IBI JIETKO 3aTOMHHAIOTCS, STOT METOZ, YHHBEPCA/IbHEIiL.

Hara rumotesa, uto ypaBHeHHs IMMPOKO NPHMEHSIOTCA B JKU3HU M MaTeMaTHKe
TI0/TB €P/H/IACK.

V3yuuB TeMy , Mbl y3Ha/TH MHOTO HHTEPECHBIX (DAKTOB O KBaJIPaTHBIX
YPABHEHHSIX , UX HCIIO/Ib30BAHMH , IPHMEHEHHH, BU/IAX, PEIeHHsIX.

1 MBI C yA0BOMBCTBHEM TIPOZO/DKUM Hallle H3yUeHHe.

Hapeemcs, uTo 5T0 MOMOXXET HaM XOpPOIIO CAATh SK3aMeHEI.
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