Tema 3.

IppauioNanbHi pIBHAHHSA,
cMCTeMM ipPaLIOHANIbBHMX
piBHsINb. IppalioHanbHi
HepIBHOCTI

Io

Vpok 2. Ypok —npaktukymM. Po3B’'a3yBaHHa
ippauioHanbHMX PIBHAHD

POBOYMM APKYLL

(Moe iM's1)
OuikyBaHi pe3ynbTaT HaBYaZIbHMX BOCATHEHND
Ha ypoui Bu:
1) noBTOpPUTE PO3B’A3YBaAHHA ipPaALLIOHANbHUX PiBHAHb;
2) BiAnpaLoeTe BMiHHA Ta HABUYKKM PO3B’A3aHHA ippaL,iOHaIbHUX PiBHAHD;
3) 3acTocyeTe MeToA, OTPUMAHHA PIBHAHHA-HACAIAKY;

4) 3aCTOCYyETE METO/, PiIBHOCUIbHUX PiBHAHb NMPU PO3B’A3yBaHHI HANMMPOCTILLMX ippaLLioOHabHUX
PiBHAHD;

6) 3acTocyeTe HabyTi 3HAHHSA, BMiHHA Ta HAaBUYKKU ANS PO3B’A3aHHA reOMeTPMYHOI 3a4a4i meToaa-
MU anrebpu.

ll. NoBTOpPEHHS

Po3wmpeHa PppOHTanbHA NepeBipKa ZOMALINDOrO 33BRAHHSA
Buaiiaite OJ13 piBusauHST Vx —2 +/b—x = J3.
PosR’siskiTh pinHsmms Y2x% —5x+3 = Yx? —x+3.

SHafIiTh MHOKUHY PO3B A3KiB PIBHAHHA Vx° —x —6 = —2x .
Posp’ssxiTe ippalioHa/IbHe PIBHAHHS VX —2-Vx+5 =x.
Po3B’ a:xiTh piBHAHHSA, BpaxoBykoun foro OJ[3: Vvx -2 —v2—-x =x*> —5x +6.
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1.

2.
30

3aBnaHHA BN 06roBopeHHn

JloBemiTh, IO PIBHAHHS \x° —4x + /6 —3x = —2 He Mae OifiCHIX KOPEHiB.
_2
Posp’sxiTh piBHAHHA (2-x) 3 =25.

Po3B’skiTh PIBHAHHA vx +4 +Vx+11 =7 i3 BUKOPHCTAHHAM BJIACTHBOCTEI MOHOTOH-

HOI PyHKINI.

lll. Po3B'A3yBaHHA ippauioHazibHMX PiBHSINb i3 3aCTOCYBaHHAM

Teopema 1. Ilpu nmigHeceHHi 000X YACTUH PiBHAHHSA 0 OJHOIO i TOr0 CAMOI0

TEOpPEMM NPO NiZHECENHSA 060X YAaCTMH PIBHANHA 0 HEMAPHOro
cTeneHs

HEIapHOro HATYPAJIBHOTO CTEMEHS OTPUMAEMO PiBHOCHUJIbHE PIBHAHHS.

Ile osmauae, mo: f(x) = g(x) < f"(x) = g"(x) Ipu HemapHOMY HATypPaJILHOMY 3HAYEHHI 7.

Haitinpocmiwi ippauionasibHi piBHAHHA,
w0 micmambv KOPiHb HenapHo2o cmeneHs

Bun piBHaaHa PiBHocuiibHa ymoBa IMpuxaan

Yf(x) =a, n — HenmapHe f(x)=a" Y7x-1=-2,
Tx-1=-8,
Tx=-7,
x=-—1.

ff(x) = fg(x) , n — memapre | (%)= 8(x) Yox -3 =%Yx+1,
2¢-3=x+1,
x=4.

3aBRaHHA na po6oTH B Napax

3HagITh 00/1aCTh JOIIYCTUMUX 3HAYEHD 1pPAaIflOHATBPHOTO PIBHIHHS

Yx -3 =Xx*-2x+1.
Po3p’stiTh piBHAHHSA 3x” —5x —30 =-2.

JloBemiTh, IO PIBHAHHS He Mae PO3B’A3KIB y MIHCHUX YHCIax Yt 4552 =32 3.

3HaMgIThL TA BUIIPABTE IMOMIJIKY B PO3B’I3aHHI 1pPaIllOHAILHOTO PIBHSIHHS
4
(x+1)5 =16.

Pozé’szanna. IlimHeceMo 0o0MIBI YaCTUHM PIBHSHHS JI0 II'SITONO CTEIIEHSI, OTPHMAEMO

PIBHOCUJIbHE PIBHAHHSI:

4 4y
(x+1)5 =16 < | (x+1)5 | =16°.
Buxonaemo piBHOCHIBHI II€PETBOPEHHS:

5
[(x+1)§j —16° & (x+1)' =20 @ x+1=+{2" o x+1=42° < x+1=1432.

11



3BlAcH 3HAXOAMMO IBA KOPEeHs JAaHOTO PIBHAHHI: X = 31; x = —33.
Bionosios. 31; —33.

3anoBHITH OPOIIYCKHU Y pO3B’A3aHHI PIBHAHHA Yx +3 +36—x =3.
Poszs’azannsa. Ilimrecemo 00maB1 YacTUHU PIBHAHHS 0 Ky0a, CKOPHUCTABIINCHL POPMY-

3 . . .
mow (a+b) =a’+3ab(a+b)+b’, 1 orpuMaemo piBHOCHIBHE PIBHAHHS:

x+3+3@k+3+ﬁ6—x)ﬁx+3ﬂ6—x+6—x=““

[limcraBUMO 3HAYEHHS ... 3aMICTb BUPA3Y Y JYEKKAX (veveererrennenennnn IepeTBOPEHHS):

+3 - ¥x+3Y6-x =....

Ilicnss BUKOHAHHSA PIBHOCHUJIBHUX II€PETBOPEHDb OTPUMYEMO PIBHSIHHS

Yx+3-Y6-x=....

3HOB MIIHOCKMO 00HM/IB1 YaCTUHU PIBHSIHHS 10 KyOa:

(x+3)(6-x)=... .

3Bigcu abo x = ..., abox = ... .

3pobumo mepeBipKy:
Yo+3+¥6-...=3..; .. +3+6-...=3 ...
Bionosiow.

Po3B'A3yBaNHs ippauioNanbHMX PIBHSAND i3 3aCTOCYBaNHAM TEOPEMM
NPO NiZNeCENHs 060X YaCTMH PIBHANHS Z,0 NAPHOro CTEeneHs

Teopema 2. Ilpu nmigHeceHHi 000X YaCTUH PiBHAHHA J0 OJHOIO I TOr0 CaMOro
MapHOIr0 HATYPAJIbHOTO CTeNeHa oTpuMaemo (y 3araJibHOMY BUIIAJIKY) PiBHAH-
HA-HACJIIOOK.

Ile osmauae, mo f(x)=g(x)= f"(x)=g"(x)apu mapHOMYy HATypaJbHOMY 3HAYEHHI 7,

1 TOMY IpU BUKOPHUCTAHHI JIAHOI TEOPEMU JIJIS PO3B I3yBaHHS 1ppaIlloHAJILHUX PIBHIHB (0e3
JIOMATKOBUX MIPKYBaHb) Tpeba pOOUTH IIepeBIpKY 3HANIEHUX KOPEHIB IICTAHOBKOIO JI0 II0-
YaTKOBOT'O PIBHAHHSI.

Haitinpocmiwi ippauionasibHi Pi6HAHHA,
w0 micmambsb KOPiHb NAPHO20 CMENneHs

Bun piBHaaus PiBHocunnrua ymoBa Ipurknan

Yf(x)=a,a>0,n—mapre | f(x)=a" Jx? —5x+10=2,

x*-5x+10=4,
x*-Bx+6=0,
x=2,x=3.

Yf(x) =a,a<0, n — napue 2 Vx? =5x+7 =-2,

Hemae po3p’s3kiB.
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Haitinpocmiwi ippauionasibHi Pi6HAHHA,
w0 micmambob KOPiHb NAPHO20 CMENneHa

Bun piBHaaus

PiBHocunsrHa ymosa

IMpuxknaan

{f(x) =%/g(x) , n — nmapne

{

f(x) = g(x),
f(x)>0.

Jx?-bx+1=+x-4,

{x2—5x+1:x—4,

x—42>0;
x*—6x+5=0,
{x24;

x =5,
{x=1,<:>x:5
x>4.

3aBnaHHA BN po60TH B MAZIMX rPYNax
Po3p’ssxiTh piBHAHHEA \/3x” + 2x —1 = 2. O6roBOpITH PIBHOCUIBLHICTE/HEPIBHOCHIBHICTE
BHKOHAHUX IIEPETBOPEHb.

Po3p’ssxiTh piBHAHHS v3x* +2x” —1 = —2. CKLJIBKH eJleMeHTIB MICTUTh MHOKHIHA HOTO
PO3B’A3KIB?

Posp’stxiTe plBHAHHS \/ 6x% +2x—-10 = \/ x* —x—2 3a IOIIOMOTOI0 PIBHSAHB-HACIIIKIB.
3po0iTh ImepeBipKy Ta 3HANIITH KOPIHb PIBHAHHSI 400 CyMy KOPEHIB PIBHSIHHS, SIKIIO X
JIeKLIbKA.

Po3B’saxiTh piBHaHHE V7 —5x =+/x”> —17 gBOMa cmocobaMm:

* 3a JOIIOMOTI0I0 PIBHSHbL-HACIIIKIB 13 BUKOHAHHIM IIePEBIPKH;
* METOOM IIePeX0/y 0 PIBHOCUJIbHOI CUCTEMHM.
ITopiBHsMiTe epeKTUBHICTL JAHUX METOIB.

PosB’sikiTh piBHAHHS V2% —4 —VJx+5 =132 [OIOMOrOK TEOpEMH IIPO MiTHECEHHS
000X YaCTHH PIBHSHHS J0 IIaPHOro cTelleHd. AKuil eTan po3s’si3aHHsA IIepeaye 3amucy
B1AIIOB1I1?

V. CamocrTifiHa po60oTa

1. 3HaiimiTs 700yTOR KOopeHiB piBHAHHS Vx* +19 =10.
A b B r A
9 -9 10 190 -10
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VEaKITL IPOMIMKOK, 10 SKOTO HAJIEKUTEL KOPIHL PIBHAHHA VX —3 =—2.

A b B r A
(-6;-3) (-3;0) (0; 3) (3; 6) 1HIIIA BIOIIOB1IH
PosB’staxiTh piBHAHHS V3 —2x = —Xx .
A b B r A
1 -1 -2 -3 He Mae KOpeHiB
CK1IbKY KOPEHIB Mae PIBHAHHSA VX —3-Jx—-2=17
A b B r A
OIHH IBa TpHU 0esiru $KO0JTHOTO
Vei kopeni piBHaHES V2x +5 =8 —-+x -1 e:
A b B r A
. paIioHAJIb-
ILJITAMU ., . .
HATypPaJIbHIMK HUMH, ajie B1J € MHHMU 1ppaIlioHAIb-
HeJI0IaTHUMK i
YHCIIAMU He ILINMKI YHCJIAMU HUMHJ YHCIIAMU
YHUCJIAMU
YHCIIAMU
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VI. Po3B’a3aHHA reoMeTpmyHOI 3anadi

flk a1 BMpiWIYyIO NeBHy Npo6nemy?

3agava. YV piBHOOIUHIA Tpalrellil 6i4Ha cTOpoHA HA 7 CM MeHIIa BiJ miaroHas. 3HaHIITh
IJIOILY TpAaIlelii, AKIo Ii OlIbIlIa OCHOBA JOpiBHIOE 21 ¢M, a BHCOTA CTAHOBUTDH 8 CM.

Buchnosokx. OgHUM 3 TOJIOBHUX ITPUHOMIB IIPH PO3B’sI3aHHI 1ppaIlloHATFHUX PIBHSHD
€ IiJHeCeHHsI 000X YaCTHH PIBHAHHS 0 OJHOTO M TOr0 CaMOTro cremeHs. AJje cuif
IIaM sITaTH, 10 IPH HATYPaJIbHOMY IIOKA3HUKY CTEIIeHS, 10 € HeIaPHUM YHCJIOM, TAKe
IIePeTBOPEHHS € PIBHOCUJILHUM (3HANIeH] KOPEeH] He II0TPe0yIOTh IepeBIpKy). AKIIo &
MIJTHOCUTH OOMIBl YaCTHHHU PIBHAHHS 0 HAPHOIO CTEIeHs, TO OTPHUMAEMO PIBHSIH-
HsI-HACJLIOK (KOpeHl HOTPeOyIOTh IePEeBIPKH).

Pednekcis

Mo>knmei Temm npoexTis

1. Po3spo0iTh ajropuT™ AJIs pOo3B’I3yBaHHS 1pPAIllOHAIBHNX PIBHSHE Buay 3/ f(x) - g(x) =0,

BPAXOBYIOUHM BapiaHTH Pi3HOI IIAPHOCTI IIOKA3HUKA KOPEHs Ta 00JIaCTh JOIMYyCTUMHX 3HA-
yeHb piBHSHHS. [IpomeMoHcTpyiiTe PoOOTY AJIrOpUTMY HA KOHKPETHUX IIPUKJIAIAX.
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2.

Yf(x)

Po3pobiTey anroputm 11T po3B’sI3yBaHHS 1ppallioHAaJIbHUX PIBHAHB BUay —— =0,
8(x)

BPaxOBYIOUM BaplaHTHU PI13HOI IIAPHOCTI IIOKA3HHMKA KOPEHs Ta 00JIACTh JOILyCTHMIX

3HaveHb piBHAHHA. [IpomemorcTpyiiTe podOTY aJIropuTMy HA KOHKPETHHX IIPHUKJIATAX.

8 _o
Jfx)

BPAXOBYIOUM BaplaHTH PI3HOI ITApPHOCTI ITOKA3HUKA KOPEeHs Ta 00JIaCThb JOIMYCTUMUX
3HaueHb piBHIHHA. [IpogemMoHCcTpyiiTe pOOOTY aJITOPUTMY HAa KOHKPETHUX HPUKJIATAX.

Po3pobiTe anropuTM 111 PO3B’SI3yBAHHS 1pPAaIllOHAJBHUX PIBHSIHBb BHIY

JlaHO pIBHAHHS Jx? —21x+98 /a2 —16x+ 63 =vx? —13x +42 i gBa crocobu oro
PO3B’A3aHHA. SHANIITH IIOMIJIKY Y IIEPIIOMY cI1oco0l. JloBemiTh 10 3aBepIlIeHHs IPYTHii
crroci6. Po3po0iTh ayiropuTm U1t PO3B’A3aHHS 1pPaIlloHAIbHUX PIBHSIHD TAKOIO BUIY.

IMepwuii cnocib. \Jx? —21x +98 —vx? —16x + 63 = /x2 —13x + 42,
Y =7)(x-14) - (2= T)(x-9) = (- T)(x - 6),
\/x—7~(\/x—14 —\/x—9)=x/x—’7 NJx—6.

1) Axmo ~x—7 =0, To 00MaBl YaCTUHH OTPHUMAHOIO PIBHSIHHS JOPIBHIOITH HYJIIO,
TOMY X = 7 € KOPpEeHEeM JAHOIr0 PIBHSIHHA.

2) Axmo Vx -7 #0 (Todt0 X # 7), TO Ha IIell BUpa3 MOKHA IIOJLJIUTHA O0MIBl YACTHHU
piBHAHHA. Buiine crangapTHe pIBHAHHS, AKe PO3B SIKeMO METOIOM OTPHUMAaHHS PIB-
HSIHBb-HACIIIKIB IIPU IIJHECeHH]1 000X YaCcTHUH 0 KBaaparTa.

Jx-14 -Jx-9=Vx-6, x-14+x-9-2Jx-14 -Jx-9=x-6,
x-17=2Jx-14 x -9, x2—34x+289=4.(x2—23x+126),

x =05,

3x*-58x+215=0, 1

Ilepesipka:

1 1 1 1 4
J5-14-5-9=5-6 ; \/14——14 —\/14——9 :\/14——6 et _4_5

3 3 3 NERENERINE]
Orxe, IIpy PO3B’I3aHHI IPYTroro BUIIAAKY OOMIBA KOPEH] BUSBUJINCA CTOPOHHIMH.
Bionosios. x = 1.

JTpyzuii cnoci6. Nx? —21x +98 —Jx? —16x +63 = a2 —13x + 42
Buaiigemo OJI3 Ta Oymemo po3B’ss3yBaTH JaHe PIBHSAHHSA JIMIIE OJIS 3HAYEHb 3MIHHOI,
III0 HAJIeKUTD JI0 1[iel MHOYKIH.

oD 12) e 7)) - =) -9),
(x-7)(x-14)20, [xe(-o0;7]U[14;+x),
(x-7)(x-9)20, o {xe(-0;7]U[9+x), < xe(—n0;6]|U[14;+0)U{T}.
(x=7)(x-6)=0; x e(—oo;61u|:7;+oo);

PoarssHeMo TpU BUIIAIKHL.

1) x e|:14; +oo).

\/x—7-(\/x—14—\/x—9):\/x—7-\/x—6, Jr—14-Jx-9=x—6.
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OCKLJIbKY 3MEHIITyBaHe y JIIB1i YaCTUHI PIBHSHHS MeHIIIe BiJT €MHHKA, TO BCS JIiBa 4a-
CcTHHA HaOyBae JIHIIIe BlT eMHUX 3HaYeHb. HaToMicTs mpaBa yacTrHA 3aBK U HEB1T €M-
Ha. Taxum yrHOM, PIBHAHHS HEe Mae PO3B A3KIB.

2)x="1.

Teperipra: \(7-7)(7-14) - (7-7)(7-9) = (7-7)(7-6) .

3) xe (—oo; 6:'.

Bionosiow. 5; 7.
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