§ 3. YpaBHeHHUs, npuBoAsAlMecs K KBafpaTHbIM
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YpaBHEHUA, IOJTYUUBIIIUECA BO BCEX ITUX 3aJauax, IPUBOAATCSA K KBaaparT-

HBIM TIOCJIe OCBOOOMKIEHWA OT 3HaAMeHaTeJiei M IIPOCTBIX IIpeoOpas3soBaHUMA.
Pasymeercsa, mx pellleHre He CBOIUTCA K IPOCTOMY MIPUMEHEHWUIO (DOPMYJI
KOpHE# KBaJpaTHOTO YPaBHEHUS — B KaKJOl 3aJjaue HeM3BECTHAS BeJIUUYUHA X
MMeeT OIIpeleeHHBIH CMBICJ W He MOKEeT IIPUHUMATh KaKhe YTroAHO 3HAUeHU
(crakem, BpeMs pabOThI HE MOYKET OBITH OTPHUIATEJIHHBIM).
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Bokpyr teopumu

1. IIpugymaliiTe 3amauy Ha IBMMKEHHE, IJIS PEIIEHUs KOTOPOM HYKHO OBLIO
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2. TlpunymatiTe 3amauy Ha pabOTy, AJS PeIIeHus KOTOPOM HYKHO OBIIO OBI
pelIuTh ypaBHEHUE.

3. Jlna pemeHua OuKBagpaTHOro ypaBHeHHA x*+ px?+4 ¢ = 0 MBI cocTaBiIsgeM
KBaJpaTHOe YpaBHEHUE t? +pt+q = 0. Kakue KOpHU IIOCJIeAHETO YPAaBHEHUA
MBI JOJYKHBI OCTAaBUThH, a KaKue OTOPOCUTH?

4. Kaxkue ypaBHeHHs Ha3bIBAIOTCS BO3BPATHBIMU?

3apaHus

Pewaem BMecTe
He perrtas ypaBHeHUIT, yKa3aTh MOACTAHOBKY, KOTOPas IPUBOIUT JaHHOE
ypaBHEeHIEe K KBaJpaTHOMY.

1) x*—13x2+36=0, x2=1t, t2— 13t +36=0

2) (x2+x+1)2—-5x2—b5x+1=0

BuaHO HOBTOpSAIOIieeca BBHIDAIKEHHE X2 + X.
Cnenaem 3ameny: x2 +x+1=t.
t?—5t+6=0




KBALIPATHbIE YPABHEHMUA

3) x* —4x®+5x2—-2x—-2=0
Brifensem IOJHBIA KBaapar:
(x2—2x)24+x2-2x—-2=0
x2—-2x=t,t2+t-2=0
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5) x* —2x —;x —2x+1=0
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VMeHre HAXOAUTH HYKHYI0 3aMeHY HEM3BECTHOTO IPUXOAUT C IPaK-
THUKOU. PeKoMeHIyeM HOPOCMOTPETH IIPUMEP, WIJIIOCTPUPYIOIINN pas-
JINYHBIE MPUEMbI PEIeHus OSHOTO0 M TOr0 K€ ypPaBHEHUS.

Pemnts anre6panyeckoe ypasHeHue x(x + 1)(x + 2)(x + 3) = 120
PasINUYHBIMU CIIOCOOAMMU.

Eciu pacKpbITh CKOOKM ¥ IPUBECTH MOLO0HBIE YJIEHBI, TO MOJYUNTCS
ypaBHeHUe ueTBepToil cremeHu. OOMIMil MpueM peIleHWs ypPaBHEHUS
YeTBEPTON CTEIeHW HAM HEUW3BEeCTEH, II03TOMY He OyaeM TOPOIUTHCS
PacKpbIBaTh CKOOKHU.

IlepsvLit cnocob. Bocnonbp3yemcsa cuMMeTpuel jieBoi yactu. Ilepe-
MHOKUMM II€PBBII M UeTBEPTHIN MHOYKUTEJIN, a TAKKE BTOPOMA M TPETUMH.
Tomyunm (x2+38x)(x%+8x+2) = 120. Teneps BUAHO, YTO MOCTE 3aMEHbI
x? + 8x = y ypaBHenme cBoauTca K KBagpatHOMy y(y + 2) = 120.

Bmopoit cnoco6. CummeTpueill MOKHO BOCIIOJIB30BATHCSA WHAUE.
3ameTum, UTO unciaa X, x+1, x+2, x+3 pacroyio:KeHbl Ha YKNCJIOBON OCHU

3 3
CUMMETPUYHO OTHOCUTEJIBHO YUCJIa X + 5° CremaeM 3aMeHY X + 3 =y.

Torma x = y7§, x+1= yfl, x+2= y+%, x+3= y+g. YpaBHeHUe
IIpeBpAaIaeTCsaA B TAKOe:

=D+ Doty -0
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9To OMKBaZpaTHOE ypaBHEHHE, IIPUBOASIIIEECS K KBaApPaTHOMY 3a-

meHo# y? = 2.

Temneps mpeodpasoBanusA 60Jiee OUeBUIHBI: (y2 9) (y2 — 1) = 120.

Tpemuil cnoco6. IlepeMHOXUB BCe CKOOKM, IMOJYUYNM ypPaBHEHUE:
x* 4 6x2 + 11x2 + 6x — 120 = 0. ITompo6yeM momoGpaTh KOpeHb. JIerko
moragarbcsi, uTo 2-3-4-5 = 120. Ybexxmaemcsa, uTo X = 2 ABJIAETCS
KopHeM. Pasmesum JieBy0 YacTh ypaBHEHWS Ha X — 2:

xt 4+ 6x® + 11x% + 6x — 120 =
= x* — 203 + 8x% — 16x% + 27x? — 54x + 60x — 120 =
= (x — 2)(x® + 8x® + 27x + 60).
Temepb HOZOMpaeM KOpeHb ypaBHeHHs x° + 8x2 + 27x + 60 = 0.

Moskno yragate x = —5 (tak xKax (—5) - (—4) - (-3) - (—2) = 120).
BreigennM MHOMKUTEJIL X + D:

%3 + 5x®% + 3x% + 15x + 12x + 60 = (x + 5)(x% + 3x + 12).

V ocrasmreroca KBafpaTHOTO TpexdieHa x° + 3x + 12 meficTBUTE b
HBIX KODHEH! HeT.

Yemegepmulit cnoco6. OH OCHOBaH Ha TOXKAECTBE
x(x+1)(x+2)(x+38) + 1= (x® + 3x + 1)2

2+ 3x+1=11

Monyuaem: (x°+3x+1)° =121 | |
x“+3x+1=-11

Omeem: x1 = —5, x93 = 2.
1. Pemnre ypaBHEHU: Q
1) x* —26x%2+25=0; N (x2+2x—-1)2+x2+2x - 7=0;
2) x*—13x% — 48 = 0; 8) (x2—5x+ 2)(x% - 5x — 1) = 28;
3) x*+4x2+3=0; 9) x%(x+2)2 - (x+1)2 = 55;
5 2¢2 -1 21(x— 1) 10) x* +3x% —8x2+3x+1=0;
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5) x% —9x3+8=0; 4
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6) (x2—x)2—-8(x2—x)+12=0; 12)
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