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@ TIIAME

UppayuoHasnbHbIM ypaeHeHUeM Ha3bleaemcsi
ypaeHeHue, coodep)kaujee Heu3seCcmHyr rnoo 3Hakom
paodukarsa, a makKxe rnoo 3HakomM e038e0€eHUsI 8
Opob6Hyro cmeneHb. Hanpumep,

J2X—3 =x+1
3/x+5—-12/x—4 =5

4

3x7 —+/Xx+8 =15




OcCHOBHble MemoObl peweHus a. TITAME
UpPAayUOHAbHbLIX YyPABHEHU:

v BO3BeAeHue B cTeneHb obeunx yacrtem
ypaBHEHMUS;

v’ BBejeHMe HOBOUW NepeMEeHHOM;

v/ pa3noxeHue Ha MHOXUTEnNM.



JonosaHumenobHeble % TIHAME
mMmemoobl pewieHuUs

UppayuoHaAbHbIX YpaeHeHUU:

v' YMHOXEeHMe Ha CONpPsXKEeHHOE;

v nepexoa K ypaBHEeHUIO C MOAYIEM;

v’ MeToA «npucTanbHOro B3rnsaga»
(MeTOoa aHanu3a ypaBHEHUSA);

v'ucnonb3oBaHMe MOHOTOHHOCTM

byHKLUUN.



TITAME




% TIHAME
Memoo eo38e0eHUA 8 cmerieHb

obeux yacmeu ypasHeHuUsA:

1) Ecnam uvppauuoHanbHOe ypaBHEeHUEe coAep>KuUT
TOIbKO OAWH pajAMKan, TO HY)KHO 3anucaTb Tak,
4yTo6bl B O4HOW YacTU 3HAKa pPaBeHCTBa OKa3aJcs
TONbKO 3TOT paAuKan. 3arem o06e 4actu
ypaBHeHUA BO3BOAAT B OAHY U Ty e CTeneHb,
4YTO6bl NONYYUNACL PaLUOHANbHOE YpaBHEHHUe.



a. TIIAME
[

Memoo eo38edeHuUA 8 cmerneHb obeux yacmelu
YPABHEHUA:

2) Echy B MppauMOHaNbHOM YpPaBHEHUM
cogepXutca aBa uam bonee paguKana, TO
CHayana Wu30AMpyeTca OAUH U3 PaAUKaNOB,
3aTem obe yacTu ypaBHeHUA BO3BOAAT B OAHY
M Ty e cTeneHb, U MNOBTOPAIOT onepaluto
BO3BeAeHMA B CTeneHb A0 TeX nop, NMOKa He
NOJIYYUTCA PpaLMOHANIbHOE YpaBHEHMUE.



% TIIAME

Mpumep No1 +3x — 2 = x




% TIIAME
[

NMpumep Nel V3x — 2 = x

3x — 2 = x°

x?2 —3x4+2=0

xX7=1 Xo=_.

I: V3x1—2=1

[MpoBepKa: Xx

1=1

x =2: V3 *%x2—2 =2
2=2

OTrBeT: x7=1, x>=_—~



% TIIAME
[

Noumep No2  Vx2 +5x+1=2x -1




TITAME
Mpumep No2 V2SR —12x — 1 <

X2 +5x +1 = 4x° — 4x + 1
B5c =0 =—1§)
3x(x —3) =0

x =0 wvnmux = 3.

Mposepka: 1) x = 0: VO+5*«x0+1=2=*0—1

1=-1

2)x =3: V9+15+1=6—1

5=5

|
e

OTtBeT: X



TITAME

| F(x) = g2(x)
g(x)=0

F(X) =9g(x)
f(x) = 0(g(x) =0)




a. TIIAME

[pumep NO3 Peture ypasHeme -3=4-1



% TIIAME

Npumep Ne3 PewwunTte ypaBHeHue V2x — 3 = 4 — x

{2x—3=(4—x)2 - {x2—10x+19=0
4 —x =0 x < 4

x =5 —+6

X =54+V6 >4 — NoCTOPOHHHH KOPEHD

OteeT: x = 5 — V6.



% TIIAME

[TpmmepNod
PewmnTte ypaBHeHne Vx2 — 2 = +/x
i
x = —1 < 0 — NOCTOPOHHHH KOpPEHDb
- x = 2

OTBeT: 2.



MNMpumep NS5 PewwTe ypagHeHUWe

V3x—1T—+/x—2=3 043: 3-‘5__
Vvix—1 =3 ++x— 2
Ixr —1 =94+ 6vx — 2 4+x— 2
Ixr—1 =74+ x+6+vx — 2
2x — 8 = 67y — 2
¥ —d =3y — 2
x2 —8x+ 16 =9(x — 2)
x¥x2 —17x +34 =0
D=172 —4 x1*x 34 = 289 — 136 = 153

VD =153 =+9% 17 = 3./17

L7 =4 317
X =———€ 043
2
17 — 3+4/17
x = — 5 =< 4 € 03 — NOCTOPOHHH KOpeHE
L 174317

OTBeT:
2



& TIIAME

[lMTprmep Ne6 PewwTe ypaBHeHMe

x—lzifxz—x—l



Mpuumep Ne6 PewumTb ypaBHeHMUE

x—1=3x?—x—1 %TIIAME

(x — 1) =x2 —x — 1

x® —3x?4+3x —1=x%?—x—1
x% —4x? 4+ 4x =0
x(x? —4x +4)=0

x =0 i x° —4x +4 =0

(x —2)? =
x — 2 =
x = 2

OTtBeT: x = 0; 2.



Mpumep Ne/7 Pewwurte ypasHeHWe

V6 —x+Vx+5=1
( V6 —x+Vx+5)3=13

5—x+33(5—x)2+*Vx+5+3V5 —x*3(x+5)2+x+5=1
3/ 56— x)5+x)( V5 —x+Vx+5)=—9

356 —x)(5+x)*1= —9

a. TIIAME
/

¥ (B —x)(5+x)=—3

(56— x)(5+x) = —27
25 — x2 = 27

x2 =52

x = x£2+v13

OtBeT: x = 213,



i'% TIIAME

MNMpumep N8 PewwuTe ypaBHEeHWe

Jl—x\fxz—l =x—1




Mpumep Ne8 Pewwute ypasgHeHue

Ji-x/ai—1 =x-1
1—xx2 —1=(x—1)2
1—xfx2 —1=x2—-2x+1
—xfx2 —1 =x2 - 2x
——xm=x(x—2)
—x(m+(x—2))=0

?% TIIAME

x = 0 — MOCTOPOHHH KOPEeHb x?—1=x%—4x+ 4
4x — 5 =0
5
x ==
4
S
OTtBeT: x = .



% TIIAME
Memoo sesedeHus Hoeol

nepemeHHou

[JaHHbIA MeTon NPUMEHAETCA B TOM C/yyae,
Korga B YypaBHEHUM HEOAHOKPATHO BCTpeyaercs
HEeKoTopoe BbipaXXeHue, 3aBucaLLee OT HEU3BECTHOU
Be/IMunHbI. Toraa wumeeTr CMbICA MNPUHATD 3TO
BbipaKeHMe 3a HOBYIO MNEepPeMeHHYI0 U  peLlunTb
VPAaBHEHUE CHayana OTHOCUTENbHO BBeAEeHHOM
Hen3BeCTHOU, 3 NOTOM HAUTU UCXOAHYIO BE/IUUUNHY.



a.THAME
[MTprmep NeS Pewwnrte ypaBHeHMe Wy
Vx+8x—2=0 x =0

Vx =y, y = 0
yi+y—2=0

y =1
y=—2 <0 — NOCTOPOHHHH KOPEHb
y =1, Vx =1, ==x=1

OrtBeT: x = 1.



% TIIAME
2

[Tpymep Ne10 Hawuwamte cymmy KOpPHEM ypaBHEeHMUA:

(x +4)(x+1) —3/x2+5x+2 =6

x2+5x+4—3/x24+5x+2=6
O6o3HauYMM Yy = Vx2 +5x+ 2,y =0 wu

nepemaem K ypasHeHMIO

ye+2—3y =6
y®—3y —4 =0
y = —1 < 0 — NOCTOPOHHHH KOPEHb

vy =4



a. TIIAME
z

Jx2+5x+2 =4
x2+5x+2=16
x24+5x—14 =0

x = —7
x = 2
Mpoeepka: 1) x = —7, Toraa \/(—7)2 +5(—7)+ 2 =4

v1i6 = 4; 4 =4 BepHO

2)x = 2, Torpa V22 +5*%x2+ 2 =4

V16 = 4; 4 =4 BepHO
OTBeT: —5.



Mpupiep N2ll Pewwute ypagHeHHE

@ TIIAME

IZ_‘I—I—l |:.'r:—1
—_——2 [——=1
1|x—1 *sz-i-l
ilzx-]-l

—— =gz, a=0
_q|x—1

1
a—2*==1
[

a*—a—2=0
a=—1 < 0 — nNocToOpoHHHHA KOopeHb

a = 2

IEI-]-l

_'q|x—1

2x + 1 = 4(x — 1)
2x =5 ==x = 2,5

Ormeer: x — 2,5.



MemoO pa3JsioxxeHuUs1 Ha MHOXKUumesnu a. TIIAME

D,HFI peweHnsa wunppaunoHalribHbIX ypaBHeval AdHHbIM
MeToA4OM crieayeT NoJyib30BaTbCA NMpaBUJIOM.

lMpou3eedeHue paeHO Hy/MO moa2da U MOJIbKO moaoa,
Kko20a xomsi 6bI OOUH U3 MHO)Xumeseu, exo0swWux e

npou3eedeHue; paeeH HYJII, a ocCcmalJibHbie rfnpu 3MmoM
umMerom CMbICIJI.

YpaBHeHue 1) f/ f(xX)-q(x)=0
< f(x)=0 ~
&q(x) — onpec)ejzezja< q (X) _ O
PaBHOCUIIbHO COBOKYMHOCTH f (x) >0




% TIIAME
NMpoumep Ne12 /

PewwuTte ypasHeHue: (x* — 5x — 6) j’i =0
PeweHue:
1}:"_+2 =0
xX—5
x = —2

—= >0 X € (—oo; —2] U (5; )

{xE—Sx—fi:(} x=6 x=—1
2) x+2 => {
XS

OTBeT: {-2:6}



[Ilpmep Nol3

PewnTte ypaBHeHMe: x —3*xx% =4
PeweHune:
Vx —3x(x2 —4) =0
1)x —3 =0
x =3
2 — — —_ —
% T3 se =TS T

Cunucrtema pELLIEHMﬁ He mMMmeeT.

OTtseT: {3}

% TIIAME

x — 3



Mpumep Neld Pewwute ypasHeHMUe:
% TIIAME
VX2 —5x+6 —3Vx—3 —5Vx —2+15=0
PeweHwune:
OnN3: x = 3

Jx—3)(x—2)—3vVx—3 —5Vx—2+15=0
Vx —3(WVx—2—-3)—-5(Vx—2—-3)=0

(Vx —3—-5)(Vx—2—-3)=0

1) vVx —3 =5
x = 28
2)\Vx —2=3
x =11

OTeeT: {11;28}



TIIAME
JononaHumenoHblie memoOdbl peweHus %

UpPAaYUOHAbHLIX YyPABHEHU:

v/ MeToa «NPUCTanbHOro B3rnapa»
(meTop, aHanu3a ypasHeHusA);

v' Mcnonb3oBaHMEe MOHOTOHHOCTU PYHKLMUM;

v nepexop K ypasHeHUIO C moaynem.



A TIIAME
Memoo aHanu3a ypasHeHUA %

CBoﬁCTBaGKopHeﬁ, KOTOpble UCNO/Ib3YIOT NMPU peLleHnn ypaBHEHNIA AaHHbIM
cnocobom:

1. Bce KOPHU YeTHOM cTeneHu ABAAITCA apudMeTUYECKMMU, TO eCTb ecu
NOAKOPEHHOE BbipaXeHUe OTpULaTeNbHO, TO KOPeHb JIMLIEH CMbICNa;
eCQn NoaKopeHHoe BbipPaXXeHWUe PABHO HY/I0, TO KOPEHb TaK e paBeH
HY/1l0; €CIU NOAKOPEHHOe BbipaeHMe MNOJIOXKUTE/IbHO, TO 3HauYeHue
KOPHA NONOXKUTENbHO.

2. Bce KOpHM HeyeTHOW cTeneHM onpepgeneHbl Npu NA60M 3HauYeHUM
NOAKOPEHHOro BbipaXXeHuA.

3. dyHKuMM y = 2{%; y = 2n+\1/;

ABNAIOTCA BO3pacCTaloW MMM B cBoen obnactn onpeageneHums.



TIIAME
Npumep N215 vVx + 1 + V20 = V5 %

Vx+1=—V5

ApundmeTmnyeckmimi KopeHb He moXKeT BbITb

oTpundlatesibHbIM HHMCAOOoOM, MO23aTOMY YpaBHeHKMNe

peweHmnm He nmeer.

Npumep Ne16 Vx2 +4 + Vx2 4+9 =4
Vx2 + 4 =2
Vx2 +9 = 3

YpaBHEHUE He nmeeT pelueHnn.




%TIIAME
NMpumep Ne17 Vx2 + 1 — V2x2+5=1

x?+1<2x?+5

YpaBHEeHMne He nMmeeT peleHunn.

NMpumep No18 V4 — x — Vx — 6 = 2
4 —x = 0 x < 4

=
x —6 =0 X = 6
YpaBHEeHMe He nmeeT peLueHMM.



:’. THAME
Memod ucnonv308aHus % TIIAME
MOHOMOHHOCMU PYHKYUU

Ucnonb3oBaHne MOHOTOHHOCTU (PYHKLIUNA, BXOASLUMX B
ypaBHEeHUe, HepeaKo 3Ha4YMTEeNbHO YNPOLLAT TEXHUYECKYH YacTb

pelieHus.
Coopmynupyem dea ceolicmea MOHOMOHHbIX (DYHKUUU:

1. Cymma Bo3pactarowmux (yobiBarowmx) pyHKUMN — pyHKLUA
BO3pacTtarLwas (CooTBeTCTBEHHO, yObiBalowas) Ha nx oowen obnacTu

onpeaeneHus.
2. Pa3HocTb BoO3pacTawwen U YyoObiBawwen (COOTBETCTBEHHO,

ybbiBarowen n Bospactarwowen) pyHKkumn — pyHKUMA Bo3pacTaroLlias
(yObiBarowan) Ha ux obien obrnacTu onpeneneHus.



é THAME

z TIIAME
Memoo ucnonb3o8aHUA I\{I’OHOMOHHOCMU
yHKyuU
Teopema o KOpHe
Myctb y=f(x) — MOHOTOHHaa Ha HeKOTOpOM

npomexytke ¢pyHKuua. Toraa npm nobom 3HaYeHUM a
ypaBHeHue f(x)=a mmeetr Ha 3TOM nNpoOMeIKyTKe He
bonee ogHOro KOpH=.



a. TIIAME
/

Npumep N219 Pewwurte ypasHeHue: +v37x + 12 — V31 — 6x = 2.

OteeT: {1}

MMpumep Ne220

Pewnrte ypasHeHMe: vV2x + 5+ vx — 1 = B.

OTteeT: {10}

MMpumep Ne21

Pewwnrte ypaBHeHue:

Vadx —1+Vx+1+ Vx — 6 = 6.

OveeT: {7}



MemoOo nepexooa ?/ TIAME
K ypaeHeHU C MOOYyJIeM

MNpumep N222 HaATH HaMBOoNbWHMA KOPEeHb YPaBHEHMA

x4+ 12x + 36 = x% — 36

J{x+ 6)*=x*— 36

lx+6| =x2—36

x+6 =<0
& {—x—5=x=—36

{x x < —6

S xr—=30=0 x=—6
x=—6

X < —6 I.:l:=

= —5 OTEeT: HanboNBLWHMA KOpeHb YPaBHEeHMA X = 7.



a. TIIAME
NMpumep No23 o

Jx + 2+ 2vx -1 -k Jx+2—2~.-‘x+1=2

x -+

[ — |
[(vx+1+1)2+ (& 1— 1 =2
JOx ) (6 )

Wre+1+ 1|+ |[vVx+1—1]| =2

Yvx+1—1<0
Vi+1l+1+4+ |Vx+1—-1| =2 2) x+1=0

2 = 2 (BepHoO)

E-'-.,-"_r+1= i IE_-J_
VEFT =1 (x=—1
x = -=1 i +1 = 1
X = - 1
f-x-__ . e
(x>0 = D === x E[—1;0)
x=—1 == x=0

x = OTeet: x € [—1; 0]



MNpvmep Ne24

MNpu KaKMX 3HAYEeHMAX kK YpasHEHWE MMEeeT ABa HOPHAT

@ TIIAME

lx+ 1] +vx2—dx + 4 = k

- + +
lx+1l+Ix—2| =k >
=1 -
x =2 - - +

{ x = —1 { —1 = x = 2 {x x = 2

—x —1—x+2=k x+1l—x+2=K +14+xr—2=Kk
x = —1 x =2

{x_l—k {TtEx5 [x_.ic+1
-2 - - 2

Y CNOBMA Cy LS CTEOBaHMA ABYX HODHEM:

k=3
1—k k-3

= =T [1.:}3 == k=3
k;lEE k=3

OTeeT: NpMk = 3 ypaBHEHWE MMEST 483 HOPHA.



