Tema: MpocTenwmne paumoHasibHble ypaBHEHMS

= Er3 NMpodwmnb/3adaHue Nob6

» Anre6pa 7 / JIMHelMHbIe YpaBHEHUS

» Anre6pa 8 / KBaapaTHble ypaBHeHMA

1. JIMHenHble ypaBHEeHuUA
2. YpaBHeHMsA, cBOAALLMECS K JIMHEMHDBIM
3. KBagpartHbie ypaBHEeHMUA
4. KBagpaTHble ypaBHEHHMA (MPOAOJIKEHHUE)

5. Apo6HO-paumoHa/ibHble YpaBHEHMA



1. J/IMHeMHble ypaBHEHUS

Mpumepsbi PewuTe ypaBHeHMA:
Ne1. No2. Ne3. Ne4.
o 2 8 2 5 3 3 1
Sx=4= Cx=18% —2x=-32 °x=-192
7 7 9 3 8 4 4 2
Tecm 1. JIMHENHblE ypaBHEHMSA
BapuaHT 1
PewwuTe ypaBHeHMUA:
Net. Ne2.
§X:14ﬂ _ﬂxz_6§
9 9 7 7
7 1 8 1
Ne3. ——X=-12— Ned., ——x=21=
8 4 9 3
BapuaHT 2
PewwuTe ypaBHeHHUA:
7 7 3 2
Net. —Xx=21— Ne2. ——X=-8-
8 8 5 5
5 1 5 1
Ne3. —X=17= No4. _“x=18=
6 2 6 3
= Omesemsb! (Mecm) 1. JIMHEMHblE YpaBHEHMA
Ne1 Ne2 Ne3 Ne4
Bap.1 26 12 14 -24
Bap.2 25 14 21 -22
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2. YpaBHeHMA, cBoAAWMeCs K IMHEUHbIM

= [Ipumepni PewunTe ypaBHEHUS:
Ne1 Ne2 Ne3 Ne4
2 2
(x=4) =(x+1)° | (6x+11)° =(6x+13)" | x*-18=(x-13) (x+8)° =243
= Tecm 2. YpaBHeHUs, CBOAAIMECA K JIMHEMHbIM
BapuaHT 1

PewwTe ypaBHeHMS:

Nl (x=10)° = (x+4)° NZo o (2x-11) =(2x-9)

"3 (6x—7)" = (6x+1) o (x—9)=x*-9

N3 211 (x—1)° N6 (x+9)*=125

No7. (X_8)9 -1 Ne8. (X_5)5 -32
BapuaHT 2

PewwTe ypaBHeHMs:

el (x-1)? = (x+6)° M2 (5x—-3) = (5x+13)
N3 (5x—6)" = (5x—4) Ned 1= (x+1)
No5. X2—8=(X+4)2 Neb. (X—3)3=343
W7 (x=2)' =1 8. (x+5) =512
= Omsemsl (mecm) 2. YpaBHeHUS, CBOAAMECA K JIMHEMHbIM
Ne1 Ne2 Ne3 Ne4 Ne5 Neé Ne7 Ne8
Bap.1 3 5 0,5 5 5 -4 9 7
Bap.2 -2,5 -1 1 0 3 10 3 -3
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3. KBagpaTHble ypaBHEHMUA

= [IpuMepsbi PewwuTe ypaBHEHUsA:

Halignte Kopeb ypasHenns 2X° —33X+136=0. Ecnu ypaBHeHMe uMeeT 6onee OAHOTO KOPHS, TO

Nef YKaQXKMTE MEHbLUMM M3 HUX.
Ne2. Haliaute KopeHb _ypaBHerus 4x? +36X+65=0. Ecnm ypasHeHMe MmeeT Gonee OAHOTO KOPHA, TO
YKQXKMTE MEHbLUMM M3 HUX.
Ne3. Haaute KopeHb ypaBHeHMS NG —-15x+56=0.
Ecnm ypaBHEHME MMeET 6oJiIee O4HOr0 KOPHSA, TO YKaXKMTE GOJbLUMI U3 HUX.
Nod. Haiigute KopeHb ypasHenna X2 —100=0. )
Ecnm ypaBHEHME MMeET 6oJ1Iee O4HOr0 KOPHSA, TO YKaXKMTE GOJbLUMI M3 HUX.
= Tecm 3. KBagpaTtHble ypaBHEHMSA
BapuaHT 1
PewuTe ypaBHEHMA:
NeT. 2x* —31x+117=0 N2. 4x*-20x-75=0
Ne3. x*-11x+30=0 Ned. x*—7x+6=0
NS %2 +10x+16=0 No6. x*—x—6=0
Ne7. x2—-36=0 Ne8. x2—-1=0
BapuaHT 2
PewuTe ypaBHEHMA:
Nel. . 2x? —31x+119=0 Ne2. 4x* —20x+21=0
Ned. 2 _2x—35=0 Ned. x> +11x+24=0
Ned. x2_7x-30=0 Ne6. X’ =x-2=0
Ne7. x2—-25=0 Ne8. x2—4=0
= Omsemsl (mecm) 3. KBagpaTtHble ypaBHEHMA
Ne1 Ne2 Ne3 No4 Ne5 Ne6 Ne7 No8

Bap.1 9ué6,5 7,5u-2,5 5u6 1Tuéb -2u-8 3u-2 6u-6 1u-1

Bap.2 85u7 | 3,5u1,5 7u-5 -8u-3 10u -3 2u-1 5u-5 2u-2
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4, KBagpaTHble ypaBHEHMA (NpoAo/IKeHHE)

= [IpuMepsbi PewmnTe ypaBHeHUA:

HaliauTe KopeHb ypasHens X2 +14X+49=0
EC/M ypaBHeHME MMEET Golee O/JHOr0 KOPHSA, TO YKaXMTe GOMbLLUMIA M3 HUX.

Haiigute KopeHb ypasHenus X2 +9X =0.
EC/M ypaBHEHME UMEET GoJlee OZJHOrO KOPHSA, TO YKaXMTe MEHbLLMIA M3 HUX.

o 2 2 7
Ne3.  HaMauTe KopeHb ypaBHeHUa — X~ = 2—
15 10

Ec/m ypaBHEHME MMeeT 6osiee 04HOr0 KOPHSA, TO YKaXUTEe GObLMIA U3 HUX.

2
Ne4. HaiauTe KopeHb ypaBHeHMA (X —13) =-52x.

Ecnu ypaBHeHUE uMeeT 6os1ee 04HOro KOPHA, TO YKaXHTE MEHbLLWUM M3 HUX.

= Tecm 4. KBagpaTHble ypaBHEHUA (MPOLOJTIKEHME)
BapuaHT 1

PewwTe ypaBHeHMS:

Nel. 2, 4x—0 Ne2. X?+16X+64=0

Ne3. Ne4. 2
£x2:4§ (x—7)" =-28x
14 8

N3 (x+8)" =32x

BapuaHT 2
PewwuTe ypaBHeHuUA:
Nel. x2_8x=0 Ne2. x* +18x+81=0
Ne3. Ne4. 2
200 101 (x—10)" =—40x
5 10
NS (x+7) =28x
= Omsemsbl (mecm) 4. KBagpaTHble ypaBHEHMA (NPOLOJIKEHME)
Ne1 Ne2 Ne3 Ne4 Ne5
Bap.1 Ou -4 -8 3,5u-3,5 -7 8
Bap.2 Ous8 -9 5,5u-55 -10 7
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5. /Apo6HO-paLmoOHaNbHble YpaBHEHMUA

= [Ipumepsbi PewwTe ypaBHEeHMA:
. X—46
Ne1.  Hanawure KopeHb ypaBHeHUA =-2.
+2
—7/Xx—-8
Ne2.  Hangure KopeHb ypaBHeHMA X = ————.
Xx—16

Ecam YpaBHEHUNE UMEET 60Js1ee 04HOro KOPHA, B OTBETE YKaXXKUTE MEHbLLUIA U3 HMX.

Ne3.  HalMauTe KopeHb ypaBHeHMA ———— =1

x> —16

Ecnn YpaBHEHNE UMeeT 6onee O4HOro KOpHA, B OTBETE YKaXXUTE MEHBLUMIA U3 HUX.

X

Ne4.  HaiiguTe KopeHb ypaBHeHus ———— =1.

2x%—15

Ecnun ypaBHeHWE uMeeT 6os1ee 04HOro KOPHA, B OTBETE YKaXXKUTE GONbLIMI U3 HUX.

Xx—8 x-8
7X—2 6x—7"

Ecnn YpaBHEHNE UMeeT 6onee OJHOro KOpHA, B OTBETE YKaXXUTE GOJIbLLUMM U3 HUX.

Ne5.  Hangurte KopeHb ypaBHeHUA

Ne6 Hait 1 1
26. anamTe KopeHb ypaBHEHMA =_—.
O9x-7 2
Ne7.  Hanaure KopeHb ypaBHEHUSA 1 =4.
7X—=5
1 1

Ne8.  Hangurte KopeHb ypaBHeHUs

3X—4  4x—11"
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= Omsemsbl (mecm)

= Tecm 5. Apo6HO-pauMoHabHble YpaBHEHUA
BapuaHT 1
PewwuTe ypaBHEHUA:
Nel.  x-105 NeZ. —4x-18
X+3 X—13
Ne3. 5 Ned. 14x
X2—20 x*+13
Ne5. X+8 B X+8 Ne6. 1 _i
6x—-5 4x-11 10x+7 12
Ne7. 1 Ne8. 1 1
10x—-4 7x+13 4x-5
BapuaHT 2
Pewmnte ypaBHEHMA:
Nel.  x+71 NeZ. —3x+48
X+1 X—1
Ne3. 8 Ned. 6Xx
2 =1 2 =
X +4 x"—16
Ne5. x-5 x-5 Neb6. 1 _l
6Xx+5 5x-8 3x—-4 11
Ne7. 1 Ne8. 1 1
10x—-4 4x-3 9x-11

5. Apo6HO-pauMoHaibHble YpaBHEHMUA

Ne1 Ne2 Ne3 Ne4 Ne5 Ne6 Ne7 Ne8

Bap.1 15 3u6 +5 1u13 -8u-3 0,5 0,41 -6

Bap.2 -15 8ub ) -2u8 -13u>5 5 -1,45 1,6
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8

CanBO‘lele mamepua’sibl
JIMHenHble ypaBHEHUSA

v YpasHerue suda aX+b =0, 29e @ u b - Hekomopsie nocmosHHbIe, HasbiBaemcs
JIUHEUHbIM YpAaBHEHUEM.

Ecau a#0, mo nuneliHoe ypasHeHue umeem eQUHCMBEHHbIl KOpeHb: X = —

JWiley

Ecru a=0 u b#0, mo nuHeliHoe ypasHeHue peweHuli He umeem.
Ecru a=0 u b=0, mo sunetiHoe ypasHeHue umeem 6eckoHe4YHoe MHOXecmBo pelueHudl.

ax+b=0
a#0u b - mw6oe yucno a=0ub=0 a=0ub=0
X=—E (0OUH KopeHb) 0-x=-b 0-x=0
a X €D (Hem kopHell) XeR (no6oe qucno)

[Apo6HO-paLUOHa/ibHble YPaBHEHUSA

v Ecau 00Ha 4acme ypasHeHus - yesioe sbipaxeHue, a 0pyaas - OpobHO-payUOHAaIbHOe UuU
o06e Yyacmu - OpobHO-payUOHA/IbHbIE BbIPAXKEeHUA, MO MAKoe YpasHeHUe Ha3biBarm
OpOo6HO-payuUOHA/IbHbIM YPABHEHUEM.

1. lMpusecmu e20 K yesioMy YpasHeHU, YMHOXUB JIesyr U Npasyto Yacmu Ha obwul
3HameHame/b;

2. Pewumb nonyyusweeca yesioe ypasHeHue;

3. Uckaovumb u3 MHOXXecmaa KopHell 4es1020 YpasHeHUs me KOPHU, NpU KOMOpbIX
obpawaemcsa 8 Hy/1b obwuli 3HameHamesib dpobel

v /[lpobb He umeem cMbicia, Ko20a 3HaAMeHameJib 06paw,aemcs 8 Hy/b.
043 - obaacmb donycmumbix 3Ha4eHUll nepemeHHoU, sxodAawel 8 ypasHeHue.

v [pobb pasHa Hy/0, Ko2da HYucaumesib paseH HyJ, a 3HaMeHameJ b He paseH HyJiw.

f(x)_ - f(x)=0
9(x) 7 g(x)%0

MatemaTnkaOHNaMH
BALL OHJIAMH YYMTEb MATEMATHEM
www.mathcourse.ru



KBagpaTHble ypaBHEHMUA

v Ypasnerue suda ax?+bx+c=0,z0e a, b, C— Hexomopsie yucaa (a # O) ,

Hasbisaemcs KBClapamelM YpasHeHUeM.

v Cnocobbl peweHus K8aOPamHo20 ypasHeHus.

Ana nobbix

Ko3(ppuumeHToB

AVNCKPUMMHAHT:
—4ac

D =b?

Ecov D>0, 10
ypaBHEHWE UmeeT
ABa Pa3/IMyHbIX

KOpHS:

—b+J/D

X12 2a

Ecm D=0, 10
ypaBHEHWE UMeeT

ABa
COBMaatoLLMX
pelleHus:

b

X=X =5

Ecom D<O0, 1o

ypaBHEHWE He
UMEET KOpHEeM

Xxed.

AnAa 4yeTHoro
KoappuumeHTa
nepeg X

JANCKPUMMHAHT:

2
D (b)
Z‘(?J ac

dopMysia KopHeu:

2*s
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®opmy bl Bueta

D>0wu
TR

ypaBHEHMs

b
a

— KOPHM

X+ X, =—

C
X, ==
Xl 2 a

Ecom a=1, to
ypaBHeHMe
Ha3blBaeTCH

NpUBEAEHHbIM,

TorAa

X, + X, =~
XX, =C

Ecnu
a+b+c=0,
T0 X, =1, a
_C
Xz_a.
Ecin

a+c=b,
X1=—1, a

_ C

HenonHoe
KBagpaTHoe
ypaBHeHue:

c=0

ax?+bx=0

HenonHoe
KBagpaTHoe
ypaBHeHMue:

b=0

ax?+c¢=0

Ecnum —E>0,
a

TO
ypaBHeHWe
MMeeT ABa
Pa3/IMYHbIX

KOpHSA

X2= i\/g

Ec/m —220,
a

ypaBHeHue
MMEET OAMH
KOpEeHb

Xx=0;
Ecam —E<O,
a

TO YpaBHEHME He
MMeEeT KOpHEM

Xed




