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BBenenue

MaremaTrueckoe o0pa3oBaHue, IOJydaeMoe B 00111e00pa30BaTENbHOM IIKOJIE, SBISETCS
BaXHEHIIIMM KOMIIOHEHTOM 00111ero 00pa3oBaHus i 001IeH KyIbTypbl COBPEMEHHOTO YETIOBEKA.
[TpakTHyecku Bce, 4TO OKPY>KaeT COBPEMEHHOT0 YeI0BeKa — 3TO BCE TaK MM MHAUE CBS3aHO C
MaTeMaTUKON. A TocjeIHue JOCTHKEHUS B (PU3MKe, TEXHUKE U HHPOPMAIIMOHHBIX TEXHOJIOTHSIX
HE OCTaBJIAIOT HUKAKOI'O COMHCHUSA, YTO U B GyﬂymeM IIOJIOKCHUC Bemeﬁ OCTAHCTCA IMPCIKHUM.
HOBTOMy PCIICHHUEC MHOT'UX IMPAKTHUYCCKUX 3ada4 CBOAUTCA K PCIICHUIO Pa3JIMYHBIX BUJIOB YpaB-
HEHUI, KOTOpble HEOOXOIMMO HAYUYUTHCS PEIIaTh.

J1J1 BBISIBJICHHSI aKTYalIbHOCTH MOEH TEMBI 51 TPOBEN HccieAoBaHue. Yuamumes 8-9
KJIACCOB OBLIO MPEIJIOKEHO PEIICHHUE MOJIHOTO KBAPATHOTO YPABHEHHUS JIFOOBIM U3BECTHBIM UM
criocodom. B uccnenoBanuu npunsiio yuactue 79yqammxcs u3z 86 (92%) . PesynbTaThl uccneno-

BaHUS BBISIBUIIN CIICAYIOMICC:

CriocoOBbI pereHus KBaIpaTHOTO YpaBHEHHUSI KomuuectBo ydammxcs
Mertop BbIeeHUs KBaapaTa JIBy4IeHa 0 0%
MeTon pa3nokeHus JeBOi YacTU ypaBHEHUSI HA MHOXKHUTEIN 2 25%

CHoCcOO0M TPYNIUPOBKU

Pemenue ypaBHeHus o GpopmysiaM IUCKPIMHHAHTA U KOPHEH 53 67 %

KBaJPaTHOI'O YpPAaBHEHUS

Pemenue ypaBHeHus, ucnoinn3ys teopemy Buera. 4 5%
Pemenne ypaBHeHMs rpadyndecKUM CIIOCOOOM. 0 0%
HesepHo pemiim ypaBHEeHHE 20 25,5%

AKTYallbHOCTh TEMBI HCCISIOBAHUSL.

Teopust ypaBHeHUI 3aHMMaET Beyllee MECTO B aredpe U Matemaruke B 1iesioM. Cuna
TEOpUHU YpaBHEHHUI B TOM, UTO HE TOJBKO UMEET TEOPETUUECKOE 3HAUCHHE JIIs IO3HAHUS eCcTe-
CTBEHHBIX 3aKOHOB, HO U CIIYXKHT IIPAKTUYECKUM LIETAM. BOIBIIMHCTBO KU3HEHHBIX 3a7a4 CBO-
JUTCS K PELICHUIO Pa3JIMYHbIX BUIOB YPaBHEHMM, U YaIllE 3TO YpaBHEHMsI KBaAPAaTHOTO BHUJA.

KBagpatHoe ypaBHEeHUE npeacTaBiiseT coboil 00bII0i U BaXKHBIN Ki1ace ypaBHEHHH, pe-
HIAFOIINX KaK ¢ TOMOIIbIO (POPMYJI, TaK U C TOMOIIBIO 3JIEMEHTAPHBIX (QYHKIIUH.

B yueOHMKax Mbl 3HAKOMUMCS C HECKOJIBKMMHU BUJaMH KBaJpPaTHBIX YpaBHEHU, U oTpa-
OaTeIBaeM penieHue 1no ¢popmynaMm. Bmecre ¢ TemM, COBpeMeHHbIE HAyYHO — METOJIUUYECKUE HC-
CJIEZIOBAaHUS MTOKA3bIBAIOT, YTO UCIOIB30BAHNUE PA3HOOOPA3HBIX METOJIOB U CIIOCOOOB MO3BOJISET
3HAYUTENIbHO MOBBICUTH 3()()PEKTUBHOCTH U KAUECTBO U3YUEHUS PEIIEHUI KBaJpaTHBIX ypaBHe-

HUH.



Bce 310 3auHTEpEcOoBano MEHsI, M MOATOMY, JJISI CBOCH HMCCIEAOBATEIBCKON PabOThI BBI-
Opan TeMy «CriocoObl pelIeHHs KBJAPATHBIX YPABHCHUID.

Lenb Mcclie10BaTENbCKOM PabOThI: BBISIBUTH CIIOCOOBI pEIICHHs KBaAPATHBIX YPaBHEHUH,

Y3HaTb MOXHO JIM pCHIUTb Jr000€ KBaApaTHOC YPAaBHCHUC JaHHBIMU crocodaMu u BBIJACIINTH OCO-
OEHHOCTH H HEOOCTAaTKH 3TUX CIoco0oB.

3a/1auu MCCIIeIOBATENIbCKON PabOThI: MPOAHATM3UPOBATh HCTOUHUKH JTUTEPATYPHI 1T BbI-

SIBJICHHUS CIIOCOOOB pEIICHHs KBaJPATHBIX YpaBHEHHH, MOKa3aTh Pa3IMYHbIE CIIOCOOBI PELICHUS
KBaJIpaTHbIX YPaBHEHUN.

OO0BEKT HCCICAO0BAHMA: KBaAPAaTHbIC YPaBHCHU.

[Ipenmer uccaeoBanus: COCOObI PEIICHHsI KBaIPATHBIX YPaBHEHU.

['unoresa: CymecTBYIOT JIU APYTHE CIIOCOOBI PEIICHUS KBaJAPATHOTO YPABHEHUS U UMEIOT JIU OHU
MpaBo Ha KU3Hb?

IIpakTHyecKas 3HAUMMOCTb: KBaApPATHLIC YPABHCHUSA — 3TO Q)YHﬂaMeHT, Ha KOTOPOM IIOCTPOCH

Kypc anreopbl. K pemennro KBaipaTHEIX YpaBHEHUH CBOAATCS pEIICHUs IPOOHO-PAIIHOHIBHBIX
YPAaBHEHUI U TEKCTOBBIX 3a7a4, HAXOAAT IIUPOKOE IPUMEHEHHE IIPU PEIIEHUH TPUTOHOMETPH-
YECKUX, JOrapu(pMUUECKUX, UPPALMOHIIBHBIX ypaBHEeHUNH. HaunHaoT n3yuaTs perieHre Kpaj-
paTHBIX YPaBHEHUH B 8 KJIacce M PELIAOT UX 10 OKOHYaHUS By3a.

MeToapl HccIeIOBaHus: aHATIN3 JINTEPATYPhl, COLIMOIIOTUIECKUN OITPOC, HAOIIOACHNE, CPaBHE-

HUE U 0000IIeHHE Pe3yIbTaTOB

OTallbl BEIIOJIHCHUS MCCASA0BATEIbCKOM Da6OTBIZ

e DOran «CO0p cTaTUCTUYECKUX JTAHHBIX).
Bkirogaer B ce0si: u3yueHHe MOCTABICHHBIX 3a/1a4, ONpe/IeieHne 3HAYMMbIX MOHATUH, M0/1-
60p UCTOYHUKOB UHPOPMALIMH, COOP HH(POPMALIHH.
e DOran «O6paboTKa JaHHBIXY.
Bruttouaer B ce0si: mpakTHYECKOE MPUMEHEHHE CITIOCOO0B peIIeHNs KBAIPATHBIX YPaBHEHUH.
e Drtan «AHaJIN3 TaHHBIX»

Bxutrouaet B ce0s: aHanu3 pe3yiabTaToB, GOPMYIHPOBAHHUE BBIBOJIOB
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Hcroprst BOSBHUKHOBEHUS KBaJIPATHBIX YPABHEHUN
Anrebpa BO3HUKIIA B CBS3H C PEIICHUEM Pa3HOOOpa3HbIX 3a/1a4 MPU MOMOILIN YPaBHEHHH.
KBanpaTubie ypaBHeHusa ymenu pemath okosno 2000 net 1o H.3. BaBwioHsHe. HaiinenHbie npes-
HUE BaBUJIOHCKHE IUIMHSHbIE TaOIMUYKH, AaTHpoBaHHbIE rae-To Mexay 1800 u 1600 rogamu 1o
H.3., SBIIIIOTCS CAMBIMUA PaHHUMH CBUJIETEIHCTBAMHU 00 M3YYE€HUH KBaJpaTHBIX ypaBHeHHi. Ha

ITHX K€ TaOJHYKaX HU3JI0)KECHBI MCTOJbI PEHICHUSA HCKOTOPBIX THIIOB KBAaApPAaTHBIX ypaBHeHHfI.

2 — x = 14,5 TakuX ypaBHEHHU1, U3105KEHHOE B BABUIOHCKHX

I[IpaBmio pemenus x> + x = %; x
TEKCTax, COBINAAAIOT C COBPEMEHHBIM, OJJHAKO HEU3BECTHO, KAKUM 00pa3oM JIOILIM OHHU J0 ATOrO
npaswia. [loutyn Bce HalIEHHBIE 10 CUX MOP KJIMHONMCHBIE TEKCTHI IPUBOJAT TOJIBKO 33aJa4M C
pELICHUSIMHU, U3JI0KEHHBIMU B BUJIE PELIENTOB, 6€3 yKa3aHU OTHOCUTENIBLHO TOT0, KAKUM 00pa3oM
OHM ObUIM HaiineHbl. HecMOTpsl Ha BBICOKUI ypOBEHb pa3BUTHA ajireOpsl B BaBuiione, B KIMHO-
MUCHBIX TEKCTAaX OTCYTCTBYIOT OHSTHE OTPULIATEIBLHOTO YHCIIA U OOIINE METObI PEIICHUSI KBal-
paTHBIX YpPaBHEHHUH.

B anre6panueckom TpakTare Aib-X0pe3Mu JaeTcs Kiaccu(uKanus JMHEHHBIX U KBaapaT-
HBIX YpaBHEHHA. ABTOp HaCUMUTHIBAaET 6 BHIOB YPaBHEHUH, BEIpaKas UX CIEAYIOUIMM 00pa3oM:
«KBaaparsl paBHBI KOPHAMY, T. €. x> = bx.
«KBajipaTsl paBHEI YHCTY», T. €. X2 = C.
«Kopnu paBHBI 4uCIIY», T. €. AX = C.
«KBaaparTsl ¥ uKCiIa paBHBI KOPHAMY, T. €. ax* + ¢ = bx.

«KBaapaTsl ¥ KOpHM paBHBI YMCIY», T. €. ax2 + bx = c.

«KopHu 1 uncia paBHBI KBagpatam», T. €. bx + ¢ = ax?.

Metoab! 1 c1IOCOOBI pelieHUsi KBaAPATHBIX YPABHEHHH

[IpuBey OCHOBHBIE IIOHATHSA, KACAIOIIKUECS KBAIPATHBIX YPAaBHCHUMN.
[lepeiiny Tenepb K pacCMOTPEHUIO METOOB U CIIOCOOOB PEIICHNUS MOJTHBIX KBAaJPATHBIX
YpaBHEHUM.

PasnoxeHne 1eBoN YacTH VPaBHEHUS HA MHOXKUTEIH.

JlanHblit crioco6 3aKiIro4aeTcss B TOM, 4YTOObI B KBaIPAaTHOM TPEXUJIeHE pacujeHUTh CllaraeMble
TaK, YT00bI MOXHO OBLITO OBI HCITOIB30BATH METO/I TPYIIIUPOBKU M CBECTH YPaBHEHHE K BUIY
a(x — m)(x — n) = 0, oTKy1a UMEEM KOPHH X; = M WK X, = N.

[puseny npumep: 2x% — 5x + 3 = 0.



Pa3noXuM Ha MHOXKHUTENIN JIEBYIO yacTh: 2x% — 5x +3 = 2x? —2x —3x+3 =2x(x — 1) —
3x—1)=0Q2x—-3)(x—-1)=2(x—-15x—-1)

CrenosatenbpHO, HCX0qHOE ypaBHeHue npumet Bua: 2(x — 1,5)(x — 1) = 0, a 3HauuT, KOPHH
ypaBHeHus: X; = 1 wau x, = 1,5. Otser: 1; 1,5

MGTOI[ BBIACICHHA ITOJIHOI'O KBaJapara

JlaHHBI METOJ 3aK/II0YaeTcs B cleayommeM. Pasnenurs o6e yactu ypaBHenus ax? + bx +

2 b C
¢ = 0 Ha a ¥ MOJAYy4YUTh ypaBHEHHUE BUJA X~ + Xt - = 0. Jlanee, BBIMOIHUTD CIEAYIOIIEE:

terns (< (2 -5 (o) = Beed (e ) - 2

2a a 4a?2 a 2a 4q?

[puseny npumep: 3x2 —7x +4 =0

7 4
Pa3zzienum 00e YacTH ypaBHEHHs HA 3 ¥ IONY4UM X2 — XT3 = 0

7 7\2 N2 4 7N 1
2
xc—2- X + (g) = (E) -3 (x - E) =T [MTonyueHHOE ypaBHEHHUE 3aITUILIEM B BHJIE

o o 7 1 7 1
ABYX JIMHCHUHBIX YPABHCHUU: X — g = — g HJIn X — g = g . U3 TIIEPBOTO YpAaBHCHUA X = 1, nu3

BTOpPOIO X = % = % Ortger: 1; 4/3.

Pemenne kBagpaTHLIX YPaBHEHUM 110 (bODMVJ'Ie

JIsst Havyasa MOKaxy BBIBO (DOPMYIIBL.

YMHOXMM 00€ YacTu ypaBHeHus ax?> + bx + ¢ = 0,a# 0, Ha 4a U clef0BaTENLHO
umeeM: 4a’x? + 4abx + 4ac = 0.
((2ax)? + 2ax - b + b%) — b? + 4ac = 0; (2ax + b)? = b? — 4ac. [IpaByio YacTb 0603HAUUM

uepes D u momyunm D= b? - 4ac.

2ax + b = +Vb?% — 4ac; 2ax = —b +Vb? — 4ac.

—-b+Vb2-4ac —-b+VD
X{9g =————HUIU X ) = .
12 2a 12 2a

O KOpHSIX KBaJPaTHOTO YPaBHEHUsI MOXKHO CYIUTh 10 3HaKy nTuckpuMunanra (D):
D>0 - ypaBHeHHE UMEET 2 Pa3TUYHBIX JICHCTBUTEIBHBIX KOPHS

D=0 - ypaBHeHHE UMeET 2 OJTMHAKOBBIX ACUCTBUTEIHHBIX KOPHS (OIMH KOPEHB)
D<O0 — ypaBHeHUE HE UMeET AEUCTBUTEIbHBIX KOPHEH.

[puseny npumep: 5x2 —8x +3 =0

Bermumrem it ynoocrBa kodddunmentsr: a = 5,b = —8,¢ = 3.

BbraucnuM quckpuMuHant: D = b? — 4ac = (—8)2 —4-5-3 =4;D > 0 (2K)

X _—bi\/ﬁ_—(—S)i\/Z_SiZ_x _6_3 , _10_4
27 2¢ 7 25 T 10’10 5’ 72T 10
Ortsert: 3/5; 1.

Pemrenne ypaBHEHMH ¢ MCIOJIb30BaHHEM TeopeMbl Buera (mipsiMoii 1 0OpaTHOH)

6




I[IpuBeaeHHOE KBaApaTHOE ypaBHeHue umeeT Bua x> + px + q = 0. (1). Ero xopuu

X1 X2 =4,
X1+ X, = —p.

YIIOBJIETBOPSIOT Teopeme Buera, kotopas mpu a = 1 umeeT BUa {

OTcro1a MOKHO cJIeaTh CJICIYIONTUE BBIBOABI (110 KO3 dUIIMeHTaM P U  MOXKHO TIpe/-

CKa3aTh 3HAKH KOPHEH).

a) Eciu cBoOOHBIN wieH ( mpuBeneHHOro ypaBHeHus (1) nonoxurenen (4 >0), To ypas-
HEHUE UMEET JBa OJMHAKOBBIX 110 3HAKY KOPHS U 3TO 3aBHCUT OT BTOPOT0 KO3 puiueHTa p.
Ecmu p>0, To 06a xopHs orpuniarensHbie, eciau P<O0, To 062 KOPHS MOJI0KUTEIBHBI.

Hanpumep:
x2—5x+4=0;%x;,=1; x, =4,Takkakq = 4 > 0,p = =5 < 0;
x?+3x+2=0;x; =-2; x,=—1,Takkakq =2 > 0,p = 3 > 0.

0) Eciiu cBoOOmHbBIN wieH ( npuBeaeHHOro ypaBHenus (1) orpunarenct (4 < 0), To
YpaBHEHHE UMEET J[Ba PA3IMUHBIX 110 3HAKY KOPHSI, TPHUYEM OOJIBIIHAN IO MOIYJIIO KOPEHb OyaeT
nosioxkutTeneH, ecim P<O0, umu orpunaresncH, eciu P=>0.

Hampuwmep:
x2+5x—14=0; x;, =—7; x, = 2,TakKkak g = —14 < 0,p =5 > 0;
x?—7x—18=0; x;, = —2; x, =9,Takkakq = —18 < 0,p = -7 <0

c
xl - xz = -,
2 a
Teopema Buera anst kBagpaTHOTO YpaBHEHUs ax” + bx + ¢ = 0 umeer BUA: b
xl + xz = — .
a
Hanpuwmep:
2x2+5x—3=0; x;, = —3; x, = 0,5 Tak Kak x; * X, = —1,5; X; + X, = —2,5.
CrpaseuinBa TeopeMa, oopaTHas TeopeMe Buera.
Ecnu yucna X1 ¥ X2 TaKOBBI, UTO X4 + X, = —P; X1 * X3 = (, TO X1 U X2 — KOPHU KBajpar-

HOT'0 YPaBHEHUS x? + px + q = 0. Dta Teopema MoO3BOJIAET B PsiJie CIIyYaeB HAXOAUTh KOPHU
KBaJIpaTHOT'O ypaBHEHUs 0€3 UCIOIb30BaHUS (OPMYJIIBI KOPHEH.

[puseny npumep: x% +x —30 =0

[TonrpoOyem HaWiTH 1Ba YKCa X1 U X2, TAKHE, 9TO X1 + X, = —1; Xxq - x5, = —30.

Taxkumu yncnamu sBisrOTCs -6 u 5. Tlo Teopeme, oOpatHOl Teopeme Buera, oHU SABISIFOTCS KOP-
HSIMH JTAHHOTO KBa/IpaTHOTO ypaBHeHHs. OTBeT: - 6; 5.

Pelienne ypaBHEHUM CII0CO0OM «HeDC6DOCKI/I»

Pemum ypaBuenue ax? + bx + ¢ = 0. YMHOKUB 00€ 4acTH ypaBHEHHS HA a, HOTydUM

a’x? + abx + ac = 0. IlycTs ax = y, OTKyJa X = % Toraa noay4uM ypaBHEHHE C HOBOIA mepe-

MerHO# Y2 + by + ac = 0. Ero kopHu y1 1 y2. OKOHUYATENIBHO X; = % ; X = %

[puseny npumep: 2x% — 11x + 15 = 0



I[epebpocum K03QPUIKEHT a = 2 K CBOOOIHOMY WIEHY U HOJIy4uM ypaBHeHue: y2 — 11y +

30 = 0, u3 xotoporo 1o Teopeme Buera y; = 5; y, = 6.

5 6
Torga KOpHSMHU UCXOJTHOTO YpaBHEHUS OYIyT X1 = 5= 2,5; x, = 5= 3. Ortsert: 2,5; 3.

Pemenye ypaBHEHHH 110 CBONMCTBY KOAhdUIIMEHTOB

IlycTh 3aaH0 KBaJApaTHOE ypaBHeHue ax?> + bx + ¢ = 0

CaoiicTBa:

Ecmma+b+c=0,Tox; =1; x, =§.

Hpumep: 5x2 —6x+1 =10
Taxxkaxa+b+c=5-6+1=0Tox; =1, x, ===2=0,2.
Otser: 0,2; 1

Ecmma+c=bT10x; =—1; x5 = —2.

[pumep: 3x2+7x+4 =0

Tak xak a + ¢ = b,Toectb3+4 =7,T0Xx; = —1; x, = _§= _g_
Ortsert: - 4/3; - 1.
Ectub =a’+1,c=a,Tox; = —a; x; = _%_

[pumep: 6x2 + 37x + 6 =0

Takkak b =a?’+1=6>+1=37uc =a,ToecTb 6 = 6,TOX; = —a = —6; X, = —%z —%.
Ortser: -6; - 1/6.
Eciu b = —(a? + 1),c = a,T0x; = a; X, =%.

[pumep: 15x% — 226x + 15 =0
Tak kak b = —(a? + 1) = —(152 + 1) = =226 u c = a,Toectb 15 = 15, T0x; = a =
11

15; Xy =Z=1_5'

Ortser: 1/15; 15

Ecru b = a? — 1,c = —a,Tox; = —a; x, = %

[pumep: 17x? + 228x — 17 =0

Taxxax b =a?—1=172—1=288uc=—a=-1710x, =a=—-17 x, =~ = —,
Ortser: -17; 1/17

1
Ecru b = —(a? —1),c = —a,Tox; = a; X, = —=.

[pumep: 10x? —99x — 10 = 0



Taxxax b = —(a? —1) = —=(10 = 1) = =99 uc = —a = —10,Tox; =a =10; x, = —= =

1

10
Ortser: - 1/10; 10

Fpad)nquKoe PECHICHUEC KBAAPATHOT'O YPABHCHHUA

JlaHHBIH cII0CO6 3aKII0YaeTCs B TOM, YTOOBI B ypaBHeHHHU ax? + bx + ¢ = 0 nepenectu
BTOPOM U TPETHIA WIEHBI B IPABYIO 9aCTh, M MONYYUTh ax> = —bx — c. [loctpouTs rpaduku 3a-
BUCHMOCTEH ¥ = ax? uy = —bx — c.

I'padux nmepBoii 3aBUCUMOCTH — Mapadoia, MPOXOAsIIas yepe3 Hadyaino KoopauHar. ['pa-
(UK BTOPOI 3aBUCUMOCTHU — MIPSIMasi.

B03MOXXHBI Clleiyronye ciryqan:

-ripsiMasi ¥ mapabojia MOTYT MePeceKaThCsl B ABYX TOUKAX, A0CIHCCHI TOUEK IIepecedeHHs SBIIs-
OTCA KOPHAMU KBAAPATHOI'O YPABHCHU A,

- IpsiMasi ¥ mapaboJia MOTYT KacaThCsl (TOJIBKO OJIHA OOIIas TOUKA),T.€. YpPaBHEHUE UMEET OJTHO
peuieHue;

- IpsaMas 1 napa6ona HE UMCIOT 06H_[I/IX TOYCK, T.C. KBaIpATHOC YPAaBHCHUC HC UMCECT KOpHei/'I.

IIpumep: x> + 5x — 6 = 0
3anuniemM ypaBHeHHE B BUje X2 = —5x + 6 U B OJIHO# cuCTEME KO-
OpJMHAT MOCTpouM Tpaduky QyHKIMA y = x2 uy = —5x + 6.

OtBer: -6; 1

Penienre kBaaApaTHBIX YPABHEHUM ¢ MOMOIIBIO IIMPKYIIS U JIMHEHKH.

JlauHbIi1 cIoco0 3aKIII04aeTCs B TOM, YTOOBI MPU HAXO0XK- Ve

JIeHUU KOpHel ypaBHeHus ax? + bx + ¢ = 0 OTMETHTb B CUCTEME c{o,ij‘;
a

b
KOOpAMHAT TOYKH S (— 2 az—t:) 1 A(0;1) 1 mpOBECTH OKPYKHOCTD

C IIEHTPOM B TOoUke S  pagnycoM SA. AGCIHCCH TOYEK mepece-

A(0; 1) K
geHus ¢ ockl0 OX ecThb KOpHH UCXOJHOTI'O YpaBHCHUA \/D(x,: 0)

Bo3moxHBI TpH ciydast:

Paanyc okpyXHOCTH OOJIbIIIE OPIUHATHI LIEHTpA (SA >

a+c
SK wiu R > E)’ OKpPYXHOCTB niepecekaeT ocb Ox B ABYX TOY-

Kax . B(x;;0),D(x,; 0), rue x; ¥ X, — KOPHH HCXOIHOTO YpaBHE-

HMH. a)




Paanyc okpy>KHOCTH paBeH OpIMHATE LEHTpa (SA =SBuimR =

a+c

Z)’ OKPYXHOCTB Iepecekaet ock Ox B oiHoi Touke . B(x4;0),

IJ€ X; — KOPEHb UCXOJHOIO0 YPABHEHUS.

6)

Paanyc okpy>KHOCTH MEHbILIE OPANHATHI IIEHTpa (SA <

a+c
SBum R < E)’ OKPYKHOCTh HE UMEET OOIIUX TOUEK C OCBIO

Ox. B 3TOM clly4ae uCXOJHOE ypaBHEHHUE HE UMEET KOPHEH.

IIpusenem npumep: 2x2 + 3x + 1

Onpenenum KOOpAUHATHI IIEHTPA OKPYKHOCTH 110 hopMyIiaM:

b 3 atc _ 2+1 _ 3 3.3
X=——=—=y=——=—=-T0€CTb S| — ;=
2a 4 2a 4 4 4’4

o

ITposenem okpysxkHOCTh paaunyca SA, tae 4 (0;1).
Otser: -1;-0,5

¥
A
0
-1

x
R
S
-0,5

Penrenne kBagpaTHLIX YPaBHEHUM ¢ IOMOIIBK HOMOI'DAMMEL.

DTO cTaphlii ¥ HE3aCTYKEHHO 3a0BIThIH CLIOCO0 peIIeHuUs KBa/I-
paTHbIX ypaBHeHHNH. Homorpamma B3sta n3 «YeTsIpeX3HauHbIX MaTe-
MaTHuyeckux Tadiauny» B.M.bpanuca. I1pu nomoru 3Toif HOMOTrpaMMbl
MPUOIMHKEHHO MOYKHO HAaWUTH MOJIOXKUTENIbHbIE KOPHU KOHKPETHOTO
ypaBHenus x% + px + q = 0, 111 5TOTO HaJIO Ha OCH P B3ATh TOYKY M
C KOOPAMHATOM P, HAa OCH ( — TOYKY N C KOOpAMHATON ( U IIPOBECTH
npsamyro MN. Kaxnasa touka nepeceuenus npssmoit MN ¢ kpusoit I'
JaeT MOJIOXKUTEIbHBIA KOPEHb YPaBHEHUS.

[TocTpoenHas npsamass MN MokeT nepecekarbes ¢ KpuBoi [

- B IByX TOUKaX (B 9TOM cilyyae 06a KOpHs JaHHOIO ypaBHEHHUs x2 +
px + q = 0 MOJOKUTENBHBI);

- B OIHOHM TOYKeE (B 3TOM cllyyae BTOPOM KOPEHb YpaBHEHHsI OTpULIaTe-
JIeH);

- MOXKET KacaThCsl KpUBOH (B ITOM ciiydae y ypaBHEHHS x? + px +

q = 0 — KpaTHBIN MOJOKUTEIbHBIN KOPEHB);
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- MOKET He UMETh ¢ KpuBoii I HU 071HOI 00111e# TOUKH (B 3TOM cliyyae
1160 00a KOpHS ypaBHEHUS OTPULIATENbHBI, TM00 Y HEro BOOOIIE HET

JEHCTBUTEILHBIX KOPHEH).

[IpuBeny npumepsi:

x2=7x+6=0
Homorpamma naet kopau: x; = 1,0; x, = 6,0

OtBert: 1; 6

O=NRanoe

X’ +5x+4=0

| 1
R N e e )

[Ipsimas MN ne nepecekaet kpuByto ['. Caenaem 3ameny x = —t u

(R O T T T
© © P3G e S

So

noay4uM ypaBHenue t* — 5t + +4 = 0. Homorpamma 1aeT KOpHH:
t; = 1,0; t, = 4,0, orkyna x; = —4,0; x, = —1,0
OtBeT:- 4; - 1.

x2—6x4+9=0

oy

Homorpamma naet oiuH KOpeHb X = 3

OtBeT: 3

+
SRR RN RS

x> =2x—8=0 :

Homorpamma naet nonoxuTenbHbId KopeHb X, = 4,0, a oTpuiia-

COXNAINR RO =RRadaS
+ Py

TEIBHBIA KOPEHb HAXOJMM, BEIYUATAS U3 — P, TO €CTh Xy = —P — |
X, =2—4=-2
Otset: - 2; 4

5 2x24+7x+4=0
Paznenum k03 puIieHTHI 3TOr0 ypaBHEHHsI Ha 2, TOJIyYUM YpaBHEHUE:
x2+35x+2=0
Crenaem 3aMeHy x = —t, noaydum t2 — 3,5t +2 =0
t, = 2,8; t, = 0,8, orkyna x; = —2,8; x, = —0,8
Ortser: - 2,8; - 0,8
6. x2—-13x+17=0
Ecnu 3Hauenus ko3 PUIMEHTOB p U q O MOAYIIO MPeBOCXOAAT 12,6, To cieayeT crenarh 3a-
MEHY NMepeMEeHHOM X=Kt U mepeiTu OT ypaBHEHUS x> +px+q=0x YPaBHEHHUIO t? + % t+ % =
0; umncrno k BeiOupaercs Tak, 4rooOsl yncna p/k u q/k ObUIM yKe B yKa3aHHBIX Ha HOMOTpaMMe
UHTEpBaJIaX.
CrenaeM 3ameHy x=2t, Torna t2 — 6,5t + 4,25 = 0.
t; = 5,6; t, = 0,75, otkyna x; = 11,2; x, = 1,5 Ortser: 1,5; 11,2
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'eoMeTpryeckuii cnoco0 perieHns KBaJIpPaTHBIX YPaBHEHUN

Vpasuenune x% + 10x = 39. B opurunase sta 3aa4a GopMyJIUpyeTCs CIELYIOIIUM 00pa3oM:

«KBanpat u necsatb KopHel paBHbI 39» ( puc. 15) é E X é
. 4 2 4
Pemenue: PaccMoTpuM KBazipaT co CTOPOHOI X,
Ha €ro CTOPOHX CTPOSATCS MPSMOYTOJIbHUKU TaK, X .
x
5 — Z
4TO JIpyras CTOPOH Ka)K/I0ro MX HUX paBHa —, a 2% 2%
25
momaas —. [lnomanb moay4yeHHOro KBajpara 25 5 25
4 - Zx -
.. 4 2 4
MO>KHO MPEACTaBUTh KaK CyMMY ILIOIIAJIEH: Tiep-

5
BOHYAJIHLHOIO KBAJIparTa X2, 4eThIpex IpsAMOYTOJIbHUKOB (4 - SX= 10x) u yeTbIpex NPUCTPOECH-

HBIX KBaJIPaToOB (24—5 -4 = 25), 1.e. S = x? + 10x + 25. 3amenus x? + 10x yucnom 39, noayaum

,uto S =39 + 25 = 64, oTKyza clenyeT, YTO CTOPOH MOJIYYEHHOTO KBajapara paBHa 8. J[is ucko-

MOW CTOPOHBI X IEPBOHYATLHOTO KBajpaTa mojaydaem X = 8 — 5/2 — 5/2 =3. x :
PaccMOTpuM, Kak JIpeBHUE TPEKU pellany ypaBHenuex?> + 6x — 16 = 0.

PeleHue npeicTaBIeHO HA PUCYHKE, Te X2 + 6x = 16 umu x2 + 6x +9 =16 +| 5

9; (x + 3)? = 52 Bolpaxenus x2 + 6x + 9 u 16 + 9 reoMeTpUYECKU NPEACTABIAIOT COOOM
OJIMH U TOT K€ KBajpat co ctopoHoii 5. [Toatomy x + 3 = +5, unu x; = —8; x, = 2.
3akiroueHue

JlarHble cocoObl pelIeHns KBaAPATHBIX YPaBHEHHM 3aCITy>KUBAaIOT BHUMAHHUSI, TOCKOIBKY OHU
HE BCE OTPa)KEHbI B NIKOJIbHBIX yueOHHKaX MareMaTHKu. OBiIaileHue TaHHbIMU CIIOCOOaMHU
MOMOXET Y4alUMCsl 3KOHOMUTH BpeMs U 3((EKTUBHO pellaTh ypaBHEHHUS, TaK KaK
NoTpeOHOCTh B OBICTPOM pelieHHH 00yCIOBIeHa MIPUMEHEHUEM TECTOBON CUCTEMBbI
BCTYIUTEIbHBIX 3K3aMEHOB.

Pemmas kBanpaTHbIe ypaBHEHHUS, sl IOHSUI, YTO OJJHU KBaJIpaTHbIE YPaBHEHUS MOYKHO PELIUTh pa3-
HBIMU CIIOCO0aMH, a JUIsl IpYTMX ypaBHEHUH HEKOTOpPbIE CIOCOObI HE MPUMEHUMBL. Y KaXKI0ro
crioco0a ecTh CBOM MOJIOXKUTENIbHbBIE CTOPOHBI U HEJIOCTATKH.

OCHOBHBIM B PEUICHUH KBAAPATHBIX YPAaBHEHUH SIBISETCS MPABUIBHO BBIOPATH PAIIMOHIBHBIN
Croco0 pemeHrs U IPUMEHUTD aITOPUTM PELICHHUS.

Hccnenys Bce criocoObl penieHus, s BIACHUI, YTO caMblil 3 (eKTUBHBIN CITOCOO HAXOXKACHUS
KOpHEeH KBaJIpaTHBIX ypaBHEHU Mo hopmyrie. JIerko 3amoMuHAOTCS OPMYIIBI IS BBIYUCICHUS
KOpHEH M JTUCKPMMMHAHTA, J1a K TOMY K€ MMEIOTCS BCEro JIMIIb 3 CBOMCTBA AUCKPUMHUHAHTA,
KOTOpBIE JIETKO 3alIOMHUTH. XOTS B CBOEH MPaKTHUKE UCIIONb3YIO0 U IPYrHe CIIOCOOBI: 10 TEopeMe

Buera, no cBoiictBam K03(pPHUIIMEHTOB KBaIpaTHOTO YpaBHEHUS, 110 CLIOCO0Y «IepeOpOCKM»
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