42 MPAKTUKYM ABUTYPUEHTA

UppaLmoHanbHble
PABHEHMS

A.ETOPOB, X.PABHOT

PPAIIMOHAJIBHbBIE YPABHEHUA

JIOBOJIBHO YaCTO CTAHOBATCH <«KaM-
HEM TMPETKHOBEHUS» Ha BCTYTUTETbHBIX
sk3aMeHax. O HEKOTOPBIX METOJax WX
PEllleHusT MBI U TIOTOBOPUM, IPUYEM B
OCHOBHOM Gy/IleM UMETb JIel0 C KBaj-
parubiMu KopHamu (pagukasiamu). Kak
MPABUJIO, TAaKasl 3ajlaua PEIIAeTcs, ecii
HaM yjaeTcst U36aBUTHCS OT PAJNKAJIOB
U CBECTH ee K <«OOBIYHBIM» YPaBHEHHU-
sIM, He COJIePKalUM KOPHEi.

MpocTeniuve ypaBHeHUs

Tax Mbl OyZeM Ha3bIBaTh YpaBHEHUS
BH/IA

0 () =olx)

2 Jf(x) = g(x).

VMeHHO K HUM CBOAWNTCS B WTOTE peIllle-
Hue OOJIBIIMHCTBA yPaBHEHUH, CBSI3aH-
HBIX C KBaJpaTHbIMU KopHsimMu. U36a-
BUTBCS OT PAANKAJIOB B IPOCTEHIINX
YPaBHEHUSX MOXKHO, BO3Belsd WX II0-
uyjgeHHo B KBajpaT. OMHAKO MPHU ITOM
MOTYT HOSIBUTHCSI TIOCTOPOHHHE KOPHH,
TaK 4TO HAJO ele Mo3ab0TUTHCS 00 UX
OTCEBE.

Vpasnenue nepsozo muna paBnocub-
HO KK/JI0H U3 JBYX CHUCTEM

f(x) = g(x),
f(x)=z0

f(x) = g(x)

g(x) 20,

HOCKOJIbKY OCJIe BO3BE/IeHHs B KBaJpaT
nostyyaeM ypasHenue-cienctsue [ (x) =
= g(«) . MBI I0JKHBI, PENTNE €70, BBISC-
HUTDb, MIPUHAIEKAT 1 HalileHHbIe KOp-
HU 06JACTH ONpeJeIeHUS HCXOHOTO
yPaBHEHHUS, T.€. BBINOJIHSCTCS M Hepa-
serctBo f(x)20 (wm g(x)20). Ha
NPaKTUKE U3 STUX CUCTEM BBIGUPAIOT ISk
pelieHus Ty, B KOTOPOH HepaBeHCTBO
npouie.

Paccmorpum nipumep.

Ilpumep 1. Pewume ypasuenue

\/x2 -x -1 :\/2352 -2.

Pemenne. Haxomnm kopuum ypaBHe-
Hust f(x) = g(x):

x2+x—120,

_H+5 -5
[ N I
HOCKO]H)Ky JJIA KOpHeﬁ Halllero KBa/l-

paTHOro ypaBHeHust x~ —1 = —x, Hepa-
BEHCTBO

X

g(x)20 = x° =120

BBINOJIHAETCA TIPU X, < 0 U He BbIOJIHs-
erca npu x; >0,
-1-y/5

OrBeT: —.

2

O6parure BHUMaHUE HA TO, YTO MbI
1pu 0T60Ope KOpPHEi 00OIINCD, 10 CYTH
nesa, 6e3 HeloCPe/CTBEeHHBIX BbIUNCJIE-
HUIL.

Ypasuenue 6mopozo muna paBHOCUJIb-
HO CcHCTeMe

f(x) =g’ ()

g(x)=0.
[IKOMBHUKK JIOBOJBHO YacTo J00ABJIsI-
10T K 3T0i cucTeme HepaBencTso f(x) 2 0.
OaHaKo OOBIYHO 3TOrO JeJIaTh He HyXKHO
(1 ;maske omacHoO, OCOGEHHO B 33/[a4ax C
IapaMeTpoM), IMOCKOJBKY YyCJIOBHE
f(x) =0 aBromaruuecku BbINOJHAETCS
st kopeii ypasnenus f(x) = g°(x), B
IIPaBOil YacTH KOTOPOTO CTOUT HEOTPHUI[A-
TeJbHOE BbIpasKeHNe — KBaapar (pyHK-
i g(x).
Ilpumep 2. Pewume ypasuenue

\/3952 -x-2=x-1.

Pemenne. I[Tocsie Bo3BeieHUsT B KBA/I-
paT IoJIy4aeM ypaBHEHHE 20% +x-3=
= 0. Ero xopun x, =1, x, =-3 /2.
YcaoBuio x =1 yIOBJIETBOPSAET JIAIIb
x=1.

OrBer: 1.

IIpumep 3. Pewume ypaeuenue

3x% =2x -1 =2x +1.

Pemenue. Ilocie Bo3BeeHNs B KBajl-
par ¥ YIPOINEeHUil MoJIydaeM ypaBHe-

HiIe
xf +6x+2=0

¢ KOpHAMHI X, = =3 +/7 . Yeaosuio

g(x)20 = 2x+120 = x2-1/2

Y/IOBJIETBOPSIET JIAIIb KOPEHb «C ILTIO-
coM». B atom MokHO yOeauThes, 3ame-
THUB, 4TO

3447 >3 +/6.25 =
=-3+425=-/2.
HO MOKHO HOCTyHI/ITb " Tak. HOCKOJIbe

npu x = -1 /2 3HaUYeHHe KBAJPaTHOTO
TpexX4seHa OTPUIlATeTbHOE:

f(x)=x" +6x +2 =
=(-1,/2)* -3 +2 <0,

YuCeao x = —1 / 2 JIeKUT MEKIY ero Kop-
HAMU X, U X,.

Takoii npuem wuHOTJAa U36ABJSIET OT
HEOOXOMMOCTH IIPOBOJUTh HE OYEHb
CJIOXKHDIE, HO ITOPOH YTOMHTE/bHBIC BbI-
YHUCJIEHUS.

Otser: -3 + \/7 .

Ynpaxknenue 1. Pemure ypasnenus
a) V3xr—-1=+x-2;

6) \/x2 -x+1 =\/2Jc2 -1;

B) Va© =5x 14 =4f3x -2

r) \/x2 -x-6 =m;

) \/m=x—1;

e) \/Zx_+= 2% -x-1;

3K) \/6—4x—x2 =x +4;

3) 8Y12+16x —16x" +4x —4x” =3.

Bbonee cno)Hble ypaBHeHUs

Ecsm B ypaBHEHUN HMeeTcs] HECKOJIb-
KO PAJINKAJIOB U K€ WX HArpOMOXK/Ie-
nue Bpoge Vx + Va2 -1 u T.I., mepBo-
HAYATbHOM T1eJIbIO SIBJIsIeTCS M30aBIeHne
OT HUX, YTO JIOCTUTAETCSI BO3BEJEHNEM B
kBapat (MokeT GbITh, HEOHOKPATHDBIM )
¢ TeM, 4TOGBI B KOHIE KOHIIOB MIPUITH K
YPaBHEHUsIM, KOTOPble MbI yMeeM pe-
ITIaTh.

Ilpumep 4. Pewume ypasnenue

V8x+9 —V7x -5 =2.

Pemenue. Ilepenuiiem ypaBHeHHE B
BUJIE

V8x +9 =2+J7x -5

u Bo3BeZeM B kBazpar. Ilocie ympore-
HUH NOJy4uM IIpocTeiilliee ypaBHEHIe

47x -5 =x +10, 1)

WJH, I10CJIE TIOBTOPHOI'O BO3BEACHUA B



KBaIIpaT,
2% =924 +180 =0. 2)

BosBoauts B kBajpat uncyio 46 6e3 KaJib-
KyJIATOpa — 3aHATHE J0BOJIBHO HEIpH-
saTHoe. IloaTomy mompobyeM yraiaTb
kopenb. Jlerko mousaTh (mpocro mepeGu-
pas 1epsble kBajpatol: 1, 4, 9, 16, 25...
U TIPUPABHUBAS UM [JByWIeH 7X —5 —
<«HAaUMEHDBIINI» U3 TOIKOPEHHBIX BbIpa-
JKeHHit), IT0 &, = 2 yAOBIETBOPSIET yPaB-
nennto (1), a smaunr — u (2). Ilo
TeopeMe Buera BTOpoil kopeHb ypaBHe-
mus (2) sto x, =90, mpuyem 06a KOpH:
Y/IOBJIETBOPSIOT BTOPOMY, & CJIE/I0BATEb-
HO, U UCXO/HOMY YPaBHEHUIO.

3ameuanue. Booliie B ciyyasx, Korjaa
KOPHH, IIOJly4yaeMble B pe3yJbTaTe I10C-
JleloBaTesIbHBIX BO3BEJCHUH B KBajpart,
JI0CTaTOYHO mpocThie (Hampumep, Ie-
JIble), MOKHO He 3a00TUTHCS O PaBHO-
CHJIBHOCTHU IIEPEX0/I0B M B KOHIIE pellle-
HUS IPOCTO TIPOBEPHUTDH UX IIPAMOI O/~
CTAQHOBKOH. B GoJiee CIOXKHBIX Clydasx,
KOr/la IpsiMasi IIPOBEpPKa 3aTpPy/IHEHA,
MIPUXOIUTCS THIATENBHO CJEIUTDh 32 BO3-
MOKHOCTDBIO TIOSIBJIEHUSI IIOCTOPOHHUX
KOpHel.

Ipumep 5. Pewume ypasuenue

Vv3x—-1-+x -2 =3.

IlepBoe pemenue. IlepemnucbiBaeMm
ypaBHEHHE TaK:

V3x—1=3+Jx -2.

BosBoauM B KBajipaT U ynpolaeM:

3Wx-2=x-4.
HOBTOpHoe BO3Be/leHNE B KBa}IpaT JaeT
ypaBHeHUe

2 —17x+34=0
C KOpHAMU

172317

x1‘2 - T .
HepasenctBy x = 4 yaoBJeTBOpSET JUTIIH
17 +317

2
X = 4 B TpexuJieH 22 =17x+34 — om
KOHEIl PelleHns mpuMepa 3.)
Bropoe pemenne. BoinosnnmM 3aMeHy
t=vx -2 20,0rxyna x = ¢ +2. [Ipu-
BOJIIM ypaBHEHUE K BUJLY

V3t2 +5 =3 +¢.

X (MO)KHO OJACTaBUTDb

ITocsie Bo3BeieHNSI B KBaIpaT U YIIPOIIe-
HON TIOJydaeM

t?-3t-2=0, (3)

3+417

OTKyma t, = (BTOpO# KOpEHDb

3-417
t, = — orpunatenen). Temepb BbI-

NPAKTUKYM ABUTYPUEHTA

YHC/IsieM KOPEeHb MCXO/HOTO YPaBHEHUS:
17 + 34/17
x=t>+2=3t +4 =
(MI)I OIIATH BOCIIOJIb30BaJINCh ypaBHeHI/I-
eM (3), 1719 KOopHell KOTOPOTo BEpHO, YTO
£ +2=3t+4).
17 + 3417
OrBeT: —.
2
Boo6mie ke moacTaHOBKa BHIA
t =+ax +b =0 yacro ymporaer perre-
HUe ypaBHeHU# Buja

Jax+b tyJex +d =e.

[TocJie 3aMeHBI TTOTyYaeM ypaBHEHE BUIA
2
kt® +n =mt + p. CyliecTBeHHO 3/1eCh

TO, YTO IIPU PeIIeHNH KBa/[PAaTHOTO YpaB-
HEHNA

A2 + Bt +C =0,

K KOTOPOMY ITIPUXO/IUM TIOCJIe OJTHOKpAT-
HOTO BO3BE/JCHUS IIOCJEHEr0 ypaBHe-
HUS B KBA/IpaT, IPUXOJUTCS BBISBJISATD
JIUIIIb HEOTpUIlaTeIbHble KOPHU, YTO TaK-
K€ JIOCTATOYHO IIPOCTO.

PaccmoTpuM Ternepb /1Ba ypaBHEHUS C
<JIByX3TOKHDIMHU PaMKATAMUS .

Ilpumep 6. Pewume ypasuenue

\/2—\/x +1 +\/2 +Jx +1 =2Vx.

Pemenne. Bo3se/st ypaBHeHMe B KBa/I-
paT u npuBe/s NOA00HbBIE YJIEHDI, TOJIY-
yaeM IpocTeiiiee ypaBHEHHE

V3-x =2(x -1),

pemrasi KOTOpoe, IPUXOIUM K OTBETY.
7++33

Orser:

Ilpumep 7. Pewume ypaenenue
\/x+\/x—1 +\/x -2Ux -1 =2.

Pemenue. [Tycrp ¢t =+vx -1 20. Tor-
ga X=t"+1, u ypaBHeHHEe NpPUHUMAET
BUJL

P+t +1 +4t2 =2t +1 =2.

3aMeTuB, YTO 10/ BTOPHIM 3HAKOM Pa/IH-
kama crout (¢ —1)°, moxydaem

£+t =2 -]t 1.

IIpn 0 <t <1 umeem

VE2 +t+1 =1 +¢,

t=0,ax =1.

OTKy/la

Ilpu ¢ =1 npuxoauM K ypaBHEHUIO
t2+t+1=3-¢,

€/INHCTBEHHBIH KOpPEHb KOTOPOTO
t =8 / 7 yhnoBJjerBopsieT ycaoBuio ¢ = 1.
Urax,

x, =1+64 /49 =113 / 49,

43

Ortser: 1; 113 / 49.

PaccmoTpuM emie ypaBHeHHe ¢ TIapa-
METPOM.

IIpumep 8. Pewume ypasuenue

V2x =1 =+x -2 =a.

Pemenne. OJ/[3 ucxogHoro ypas-
wenusi: x=2. Ilpu stom (2x-1) -
—(x=2)=x +1>0, T.e. seBas wactb
MCXOJHOTO YPaBHEHUs IIOJIOXKHUTENbHA,
nostoMy a2 0. Ilyets ¢t =+x -2 20.

_ 2
Torma x =t° +2, u ypaBHeHHe IIPHUBO-
JITCS K BUIY

V2tP +3 =a +t.

BosBezeMm B kKBaspaT M yIPOCTUM:
t? =2at +3 -a* =0. (4)

YcnoBue paspemmMoCTH 3TOTO yPaB-
HEeHUs J1aeT

D_,»
—=2a" =320,
4

T.e. (yuntbiBas, uto a > 0) a =23 / 2,
npu otoM ¢y, =a = V2d* -3.

Ilpu a = /3 / 2 ypasuenue (4) umeer
OIMH KOpeHb t =43 /2,a x=3/2+
+2=7/2.

Ecmm /3/2<ac< \/g, CBOGOTHBIN
uieH ypaBHeHusi (4) HeoTpuIaTeNeH M,
crie/loBaresibHO, 00a €ero KOpHSI HEOTPH-
narenpunl (Begp ¢, +t, =2000). [laa
HUX

X, =t), +2=3a" -1 +2av2a’ -3,

Ecim ke a > /3, rogutest TobKo He-
OTpUILIATebHBIA KopeHb (C ILIIOCOM),
T.€. TOT/IA

x =3a® -1 +2av2a* -3 .

OtBer: KopHeii Het mip @ < /3 /2 ;
x=7/2 ana:m;
Xy, = 3a° -1 +2ay2a” -3 npu
J3/2<as<y3;
x=3a> -1 +2aV2a’ -3 upn
a>+3.

Yupaxkuenus

2. Pemmnre ypaBHeHusI

a) V8x+1 —\x -2 =4;
6) V3x+2 —Jx -1 =2;
B) 2% +V2x” —4x +12 =4x +8;

20+ x 20-x
) ‘/ + =‘/E;
x x
0 V3x+4 +Jx -4 =24x;

e) \/x2 +x +\/x2 +x +5 =

=v2x7 +2x +17 ;




3. Pemmire ypaBHEHHS C ITapaMeTpoM

a) M—\/E:z;
6) 2x+a -Jx -1 =a;
B) 2x+a —x - 2;
1) 2x+a-x-a =2a.

YMHOXNM Ha conpshkeHHoe

Q

B ocHoBe paccMaTpmBaeMoro croco6a
peleHust JeKUT GopMya

(Va o) +B) =a -b.
Bpra)KeHI/IH \/_—\/Z n \/;'f'\/g MbI

6y/ieM Ha3bIBATb CONPSDKEHHBIMU. MTHOT-
Jla HMCHOJb30BaHue 3TOi (PopMyJbl 06-
JieT4aeT peleHre.

Ipumep 9. Pewume ypasnenue

Vox +1 —+Jx +3 =2x —1.

Pemenne. [JoMHOXXUM JIEBYIO U IIpa-
BYIO YaCTH YPaBHEHUS HA CYMMY PaJiuKa-
JIOB, cTOAMUX B JeBoil yactu. ITomyyaer-
csl ypaBHeHUe

2(2x - 1) = (22 —1)(V5x +1 +/x +3),
PABHOCUJIBHOE TAKOMY:

(2 =1)(2 - (V5 +1 +Vx +3)) =0,
oTKyIa am6o x = 1/2, 6o

Vix+1 +4x +3 =2.

[Tocnennee ypaBHEHME pelIuM yxKe pac-
CMOTPEHHBIM CHOCOGOM: MYyCTb ¢ =
=+4Jx +3 20. Torna npuxoaum K ypas-
HEHUIO

5t° =14 =2 -t
-1 +4/19 4 -19
OoTKyAa t = ,ax = .
2 2
1 4-419
OtBeT: —; —.
2 2

3aMeTuM, 4TO YMHOKEHHE Ha CyMMY
PAIUKATIOB B JJAHHOM CJIydyae He IIPUBO-
JWT K TIOSIBJIEHUIO ITOCTOPOHHUX KOpHEit
— BeJb 06J1ACTb OIPE/IEIEHUsT ATON CyM-
MBI Ta JKe, YTO Y MCXOTHOTO YPAaBHEHNUST,
7 OHA TIOJIOXKHUTEJbHA KaK CyMMa Heo-
TPHUIIATEJbHBIX CJIATaeMbIX, He obparia-
IONUXCsI, OYEBUHO, B HOJb OJHOBPE-
MEHHO.

OTMeTHM TakyKe, YTO PElIUTb ypaBHe-
HHe u3 mIpuMepa 9 «B J06»> JTOBOJBHO
TPYZHO — OHO TYT€M TPOMO3IKUX BbI-
YUCTEHUN CBOIUTCS K YPABHEHUIO Ye€T-
BEepTON CTETeHN.

[TocMoTpuTe, HACKOIBKO 3 (HEKTHBHO
paboTaeT 3TOT METO/ B IBYX CJIE/YIOMIIX
npuMepax, KOTOPble OKA3aJIuCh 110 CH-
JlaM OYeHb HeGOJIbIIOMY IIPOIEHTY MO-
CTYTIAOIIIX.

IIpumep 10 (reomormyeckuii paxy.b-
ter MTY, 1985). Pewume ypasuenue

\/3]62 -1 +\/ac2 -x +1 =

= V322 + 20 +1 +a? 420 +4.

Pemenune. Ilyctp A= 3x° -1, B=

= 3x? +2x +1, Cc=x’ -x+1, D=
=22 +2x +4. [Tepenuiem Harre ypas-

HeHue:

JC -JD =B -J4,
orkyaa (Tak Kak Jm =n = ﬂ)
TOJIyIaeM m +n

c-D _ B-4
JC+JD JB+JaA
Hockonbky C =D =-3(x +1), a B~
— A =2(x +1), UIPUXOAUM K PaBEHCTBY

=3(x +1) _ 2(x+1)
Je+JD JVB+Ja

Q(x+1)(\/§i\/2+\/6f\/5):0

a TIOCKOJIbKY BTOPOI COMHOXKHTEND, OUe-
BUJIHO, IIOJIOKUTEJIEH, uMeeM x = —1.
IIposepkoit y6exxmaemcst, uto x = =1 —
KOpeHb JaHHOTO ypaBHEHHS.

OrBer: —1.

Ipumep 11 (reosnormyeckuii dpaxy.in-
ter MTY, 1985). Pewume ypasuenue

(x+2)(2x =1) =3Jx +6 =
=4 - J(x +6)(2x —1) +3Jx +2.

Vxasanue. O6aactb onpeneneHus
ypaBHeHU: x = —1 / 2, IpDH TaKNAX X MBI

MOXKeM TPUMEeHHUTb (opmyny ab =
=Jab. [ToaTomy nepenmiiem ypasHe-
HUE TaK:

(J2x—1—3XJx+6 +x +2) =4,

Z[OMHO)KI/IB JIEBYIO U IIPpaBYIO 4YaCTU Ha

PasHOCTb & +6 —+x +2, nosrydnm
N2 =1 -3 =4x +6 —Jx +2.

Ocrajioch BO3BECTH B KBaJ[par, a 3arem
HaliTH U TPOBEPUTH KOPHHU.
Orser: 7.

YunpaxHenue 4. Pemure ypaBnenus
a) Vox +7 —x +4 =4x +3;

6) \/x2 +3x -2 -\/x2 -x +1 =4x -3;

B) V451 +12 —15x +2 =J10(3x +1);

r) y(x+4)(2x +3) =3Jx +8 =
=4 - J(x +8)(2x +3) +3vx +4;

) V32" -1 +4x” +2 =

= 3xt +2x -3+ 432 -1

) Va? -9 +24 — 62" ~59x +149 =

|5—x|.

B mxosbHOM Kypce MaTeMaTUKU BbI
U3y4yalu CBOWHCTBA MHOTUX 3JIeMeHTap-
HpIX (pynkuumii. VX wmHOTZA MOXKHO C
ycIleXoM IIpUMeHATb ¥ IPH pelleHun
ypaBHenuii. OrpaHuM4uMcsl HECKOJIbKH-
MU IpUMepaMu.

MOHOTOHHOCTb (PYHKLUN

Haunem ¢ mpumepa.
IIpumep 12. Pewume ypasuenue

N7x+9 +15x +1 =9 =y2x —1.

Pemenne. 310 ypaBHeHUue MOXHO IO-
TIBITATBCS PEIINTh BO3BEJECHNEM B KBaJ-
par (tpmxapr!). OmHAKO TIpH 9TOM, BO-
HepBbIX, MOJIYYUTCS YPaBHEHUE YeTBEp-
TOH CTereHu 1, BO-BTOPBIX, ero Koaddu-
IeHTDI 6y ayT yokacHbl. [lompo6yem yra-
JaTh KOpeHb. IJTO cAeNaTb HeTPYAHO:
x = 1. Tenepb 3amMeTuM, 4TO JIeBas YacTb
ypaBHeHHsT — Bo3pacTaomasi (GyHKIHs,
a mpaBag — yO6bBafomas. Ho ato 3ma-
YNT, YTO GONBINE OJHOTO KOPHS TaKoe
ypaBHeHUe UMeTb He MoskeT. WTak, x = 1
— eIMHCTBEHHDBII KOPEHb.

Orser: 1.

Boo6mte B caydae (310 OTHOCHTCS He
TOJIDKO K HMPPAIMOHAJBHBIM yPaBHEHHU-
sIM), €CJIM ypABHEHUE UMEET BH/I

rae f(x) Bospacraer (y6biBaer), mm
f(x) = g(x),

rae dynkiun f(x) n g(x) «sBerpeuno
MOHOTOHHBI>, T.e. [(x) Bospacraer, a
g(x) y6bIBaer, To Takoe ypaBHeHue nme-
er He GoJiee OfHOTO KOpHsS. Ecim Bam
yAAJOCh 3aMETUTh 3TO WJIN TIPUBECTH
ypaBHEHNE K TaKOMY BHUIY W €CJU BbI
CMOJKeTe yrajiaTh KOpeHb, TO OH U GyIeT
pellleHneM JaHHOTO YPaBHEHWS.

W emte oauH MOGONBITHBIN TTPUMED.

IIpumep 13. Pewume ypasuenue

Vi+Jl+x =x.

3/ech Tocae 0cBOOOXK/EHHS OT pajuKa-
JIOB IOJIyYUTC IIOJIHOe ypaBHeHue 4-i
CTeIleHHU, TaK 4YTO IOMIIEM KaKoi-HuOyIb
JIPYroii IIyTb pelleHus.

Pemenune. Ilyctp f(x)=+1+x .
Haime ypaBHeHue uMeeT BUJL

f(f(x)) = x. (5)



3amerum, uro dynkims f(x) Bospacra-
fomas, 1 JoKaxeM, uto ypasHenue (5)
PABHOCHJIBHO yYPABHEHHIO

f(x)=x. (6)

JIIst 9TOTO 3aMETHM, YTO BCAKUN KOPEHD

ypasuernns (6) ecTb KOpeHb ypaBHEHHS

(5). Ilyctb x, — KOpeHb ypaBHEHUS
0

(5), mpuuem f(xo) # x, . Torna mm6o
f(x,) > x,, nonpuarom f(f(x,)) = x, >
>f(x0), MPOTUBOpEYNe; NGO f(xo) <
< x,, HO B 9TOM Cllydyae X, = f(f(xo)) <
< f(xo), T.C. X, < f(xo), YTO TaKKe

HEBO3MOKHO. Y TBEepXK/eHHe J0Ka3aHo.
UToObI 3aBEPUIUTDH PEIIEHHE, [0CTATOY-

HO pelINTb ypaBHeHue x =1+ x.

+4/5

Orser:

Yupaxkrnenue 5. Pervite ypaBHeHUs

a) V152 +4 +4x +1 =9;

6) x(m+\/;)=5—x2;
B) Vi’ +2x +6 +4x +3 =6 -x;
) 2’ -3/ 3x+1 =1

OGnactb onpegeneHus

Ha cyenyromem npuMepe MbI paccMOT-
pPHUM ellle OJMH KJIACcC 3a/ad.
IIpumep 14. Pewume ypasuenue

V4 - a2 +Jx =2 =x +7 —4x +1.

NPAKTUKYM ABUTYPUEHTA

Pemenne. B o6mactu omnpenenenust
JTAHHOTO ypaBHEHUS JIOJLKHDBI OIHOBpE-
MEHHO BBIIOJHATHCS HEPaBEHCTBA
4—x2>0H" x =2, 4TO BO3MOKHO TOJIb-
ko nipu x = 2. [IpoBepkoit y6exmaemcsi,
YTO 9TO — KOPEHb.

OrtBert: 2.

Yupaxxuenue 6. Pemnre ypaBHeHust

a) Va? —3x+2 +2J4 -2 +1 =x —1;
6) \/\/E—\/; +\/x2 -x -2 +\/3x2 +4 =

= 4.

OrpaHN4YeHHOCTb YHKLUN

31ech MBI ToXKe pasbepeM JOCTATOTHO
XapaKTepHbIe MPUMEPBI.
Ipumep 15. Pewume ypasnenue

V3-x +x +5 a2 =5 +2x.
Pemenue. [lepermmem ypaBHenwue:
V3—x +yJx+5 =2 +2x +5.
Ilycrp t = m + \/x_-l-S Torma
t* =8+2V15 -2x —x” .

HaunGoJsibilice 3HaveHWEe TOAKOPEHHOTO
BbIpaKeHus gocturaerca npu x = —1 (8
BepumHe mapa6osnl y =15 —2x — x2).
TIpu sTOM 2 =16. Orcrofa caeyer, 4To
t <4. Haumenblllee 3HaueHue IIPaBoil
JACTH MCXOIHOTO YPABHEHUS TOCTUTAET-
ca Takke mpu X = =1 u ToOKe paBHO 4.
Ilpu x # -1 nepag wactb (Korma oHa
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CyIECTBYET) MEHDBIIE MPABOH.

OrBer: —1.

W nakownen. eme oJUH IpuMep, B pe-
IIEHUU KOTOPOTO Mbl BOCIHOJIB3yeMCS
CBOIICTBOM CYMMBI BYX B3aUMHO 00part-

HBIX ITOJOKUTEIbHBIX YUCET:. @ + — = 2 ,

a
IIpHYEeM PaBEHCTBO JIOCTUTAeTCs JIMIIb
npu a = 1.

IIpumep 16. Pewume ypasuenue

2x -1 oxHl ——
X + X X - 4x_x2.

2 -x+1 2x -1

2x -1
Pemenmne. [Tycto t = zx— >0.
x” —x+1

JleBas yacTp ypaBHeHHUsI, paBHas ¢ + —,
t

6oJTbIlle WM PaBHO 2:
t+lso,
t

a npasag yacTh He Gosblie 2:
\/4x—x2 :\/4 —(x —2)2 <2.

IToaTOMy PABEHCTBO BO3MOKHO TOJBKO
mpu x = 2. IIpoBepkoii y6eskiaeMcst, 4to
X = 2 — KOpEHbD.

Orser: 2.

Yupaxunenue 7. Pemmure ypaBHeHUS
) V322 +6x +7 +/522 +10x +14 =
=4 -2x - x%;

6) vx—-1+4J3-x =y’ —4x +6.




