Ecnu Ha HEKOTOPOM MHOXeCTBE (DyHKIIHS
f(X) ctporo Bo3pacraer, a pynkius g(X)
crporo yosiBaeT, To ypaBHeHue Bua f(X) =
g(X) umeet He GoJiee OJHOTO KOPHSI
(YyTBEpIKIE€HHUE BBIMOIHSICTCS U B CITydac
HECTPOroil MOHOTOHHOCTH OJHOW U3
hyHKIHIA).

Y TBepKICHHE MO3BOJISIOT 000CHOBBIBATH
CIMHCTBEHHOCTD PEIICHHS YPABHEHHS B TE€X
Clly4asix, KOTJa CBECTH €ro K MPOCTeHIIeMy
HE yJIaeTCsl, HO yJaeTcsl Mo00paTh KOPEHb.

Hokazamenvcmeo: Eciu g(X) ctporo
yObIBaeT, To —g(X) CTpOro Bo3pacraer,
toraa U(X)= f(x) — g(x) MoHOTOHHO
BO3pACTaeT Kak CyMMa JBYX
Bo3pacrarommux. Torna ypaBaenue f(x) =
g(x) cenoch k ypaBHenuto U(X)=0.
[Mpenmonoxkum, 9To MOCICIHEE YPAaBHCHHE
uMeeT 0ojIee OHOTO KOPHS, HApUMeEp X1 U
X2. ITyctb X1 <X2. B crily MOHOTOHHOCTH
u(x) Torma u(X1)< u(X2), 9TO IPOTHBOPEUMT
ycnoButo U(X1)=0= u(x2).

Pemure ypaBHeHne X° +73/6X—7 +6=0

Pewenue:

Ilepenniuem ypaBHEHHE B BUIE

X +6=—736x—-7

B neBoii yacTu ypaBHEHHsI CTOUT MOHOTOHHO
BO3pacTaromas GyHKIHs Ha BCeH YUCIOBON
IpSMO#i, B IPaBOi YaCTH MOHOTOHHO YOBIBAIOIIast
(GyHKLHMS IpU BCEX 3HAUYEHUSX X, TOTAA, €CIIU
YPaBHEHUE UMEET PEIICHNE, TO OHO €JUHCTBEHHOE.
3ameTuM, 4To X =1 sABIJIAETCS pEeLICHUEM.

S(x)=g(x)

y

f(x)=g(x)

‘ y

- =fi
y=gx yeid p— yetlx)

Omeem:. X =1

Ecnu ¢pynkuus f(X) MOHOTOHHO Bo3pacTaer
(yOwiBaeT), To ypaBHenue Buaa f(X)=x u
f(f(x))=x u f(f(...f (x)...))=X umer0T O/1HO U
TOXE MHOYKECTBO KOPHEH.

Loxazamenvcmeo: 11ycTb Xo sBIsA€TCS
kopHeM ypaBreHwus f (X)=X, T.e. f (Xo)=Xo.
Tormaa f(f(xo))= f (Xo)=Xo. O6paTHO, yCTH
YHCITO Xo SIBISIETCSI KOPHEM ypPaBHEHUS
f(f(x))= X, T.e. f(f(Xo))=xo. okaxkem, 4uTo
f(Xo)=Xo. IlycTh 3TO HE Tak, TOrHa IHOO
f(X0)>Xo, u60 f(X0)<Xo.

B crity MOHOTOHHOTO BO3pacTaHuUs
dbynkiuu f(X) 3 Hepasenctra f(Xo)>Xo
cnenyer, uto f(f(xo))>f(xo), uTo
npotuBopeuurt f(f(Xo))=Xo. AHamoruyHo u3
HepaBeHcTBa f(Xo)<Xo B cmity
monoronHoct f(X) cnemyer, 4ro
f(f(xo0))<f(xo), uto mporuopeunt f(f(Xo))=Xo.
3HAUNT, HAIlIE PENONIOKEHUE HEBEPHOE, 1
f(Xo):Xo.

Pemmte ypasrenne X° —73/7X—6+6=0

Pewenue:.
X +6

Ilepenuiem ypaBHeHue B Buje 3 /X —6 =

BosseneMm obe gactu B Ky0.

46
e
7X—6= - ; X= .

T 7

X3
Paccmorpum dyuknuio f (X) = 7+6 :

BO3PACTAIOLILYIO Ha BCEW YMCIOBOW MPSIMOM.
[TonyyenHoe ypaBHeHHE umeeT Bu f ( f (X)) =X,

KOTOpPOE HMEET TO K€ MHOKECTBO PEIIECHHUH, 4TO U
ypasuenne f (X)=Xx.Orkyna
X*+6
= X,
.

X} —7x+6=0.

x> —Xx—6x+6=0

X(X* -1)-6(x-1)=0
(x—=1)(x*+x-6)=0
(x=1)(x+3)(x-2)=0




Ecmu ¢pynknus f (X) MOHOTOHHO BO3pacTaet

(yosiBaer), o f(a)= f (b) Torna u TonbpKO
TOr;a, Kormga a=b

Pemre ypaBHeHne

X° —(2x+1)’ ~1632x+1+16x =0

Pewenue:.
[Tepenumem ypaBHEHHE B BUJIE

( 3) +16%/x° = (2x+1)° +16¥2x+1

Paccmorpum dyukuuio f (t) =t°+16-3t ,

MOHOTOHHO BO3pacTalOLlyl0 Ha BCEH YUCIOBOU
npsAMOH (Kak CyMMa JIByX BO3PACTAIOIIUX).
YpaBHEeHHE MOKHO IIEpENUCaTh KaK

f (Xs) = f (2x+1). B cuity MOHOTOHHOTO
Bospactanus f (1), paBeHCTBO GyIeT BBIIONHSTHCS

B TOM H TOJILKO TOM CJIydae, Koraa X° = 2X+1.

x}—2x-1=0
X} —x—x-1=0
x(xz—l) (x+1)=0

(x+1)(x* =x— 1) 0
o R

(x+1) x—

1 ming(x)=c, 1o
g(x) (xaku

g(X)) umeer 1o xe

Ecmn max f (x)=c
ypasuenne f (X)=

HepaBeHcTBO f (X) <

MHO>KECTBO peHleHI/Iﬁ, YTO U CUCTEMA

f(x)=c

fx) =gt
OrpaHu4eHHOCTb (DYHKIIMH:

sinx|<1; |cosx|<Z;
lasin x+bcos x| < v/a? +b?;

T . T
—ESarcsmxg? 0<arccosx < r;

—%Sarctgxs%; O<arcctgx<r

Pemmre ypaBHenue 2" 1427 = 2_arccos (%/; )

Pewenue:.

[TokazarenbHast QyHKIIHS

BCETIa IOJ0XKHUTEIbHA. B nepoit
YacTH YPaBHEHUsSI CTOUT CymMMa
B3aUMOOOpPATHBIX BEJTUYHH,
BOCIIOJIb3yeMcsl HepaBeHCcTBOM Ko

1
a+=>2(a>0), rorxa esas
a

4aCTb HC MCHBIIIC 2, a4 PaBCHCTBO

X1 1-x8
Bo3HMKaeT pu 2"~ =2"" =1 T1e. x=1

----- b

Tak kak 0< arccos(i/?) <r,

y=arccos(x) .

TO MpaBasi 4acTh He Ooblie 2,
y=costy A PABEHCTBO BO3HUKAET MPHU

; arccos(%&) =0, re.

€IMHCTBEHHOE pelieHne X =1
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} +

-1 ‘//;'.’ 0 1
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Omeem: X =1




[Ipumenenne npou3BOIHOM ISt
UCCIIeTOBaHMS (DYHKITHH.

MOHOTOHHOCTB J9KCTPEMYMBbI

v f’ ne cyugecmsyem
3 o/
Ay i
) ey
Xmin )

f' He cyuecmeyem

3amevanue. TIpuseneHHRIE YCTOBMS SRIAIOTCH TOMBKO GOCMAMONHbLML
YCJI0BMAMY MOHOTOHHOCTH, HO He ABIAOTCA Heobxoaumuimu. Hampu-
Mep, (yHKuus y = x3 BoapacTaeT Bo Beeit OGNACTH ONpeseseHus, XOTA
ee IpoM3aBoAMan y' = 3x® obpamaerca B Hyb mpu x = 0.

Pemre ypaBHeHne

) 33

+ =
14+/x* —8x3 +16x2 +1

Pewenue:

[lepenuiiemM ypaBHEHHE B BHJIC

(4x—x2)(1+ Jx* —8x +16x° +1) =33
(4x—x2)(1+ (4x—x2) +1j - ﬁ[u (J§)2 +1j

Paccmotpum pyuknuio f (t) =1 (1+ Jt? +1) :

BO3pacCTaroIyI0 Ha Bcel unciaoBou ocu. Ilociennee
MOJKHO J10Ka3aTh, Halsl IPOU3BOAHYIO.

2t
fr(t =1-(1+\/t2+1)+t~—=
© 24t7 +1
2
=1+t +1+
Jt2+1

>0
B cuity Bozpacranus Gynkiuu y = f (t) PaBEHCTBO

X 4x

f (a)= f (b) BeIONHsCTCS TOrAA U TONBKO TOTAA,
korma a=b. B Hamem cirydae (4X— X2) = \/5

Tomyuaem ypaBHEHHE X° —4X + J3=0 , OTKyJ1a

X=2i\/4—\/§.
Omeem:. X=2— 4—\/5 u x:2+1/4_\/§




3aoauu oomawne2o 3a0anus:

3aoaua 1. Pemmre ypaBaenue 1+, [1+,[1+, /1+i8
X

1 /
Pemenue: O6o3nauum t = —, rae t >0, nony4ynum ypasuenue 1+ \/1+ 1+4/1+ Jto=t.
X

PaccmorpuM dynkimro f (t) =1+t , OHa BO3pacTaeT Ha CBOEH 00JIacTH OIpeIeIeHUs.

YpaBHEHHE MOXKHO 3anucarh B Buje f ( f ( f ( f (t)))) =1 . B cui1y MOHOTOHHOTO BO3pacTaHus

¢bynkuun f (t) , 9TO ypaBHEHHE HMEET TO XKe MHOXKECTBO pellleHuit, uto u ypasuenne f (t)=t,

T.e. ypaBHeHHEe 1+ Jt=t.

EI[I/IHCTBGHHI)IM IMOJIOKUTCIIBHBIM KOPHEM 3TOI'0 KBAAPATHOI'O OTHOCHUTCIILHO \/t_ YpaBHCHHA

J5+1 J5+1 1 5+1
, BHAUUT =—— T

aqy’ 3
2 X
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, TOTIa \/t_: e. X

2
J5-1

2

ABJIACTCA , CJICOOBATCIIBHO

2
J§+1

Omeem: X =28

3aoaua 2. Pemmre ypaBHenue 4sin3x+3c0s4x =7

sin3x <1 sin3x=1
cosdx <] cosdx =1
- & 2an z T 2an _ mk
3_r=%+2;m 'I_EJrT'”E f,+ 3 2
- k l+4n =73k
4x=2rxk ,r—ﬂ-T,frEZ T
= k—|+4”— l+n
x 2an x 2m(3t-1) T
X=—t—=—4——-"=
6 3 6 3 l+n=3, 1€Z
-
I am=-Ziom ez n=3r-1
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3adaua 3. Haiimmre Bee nutepsans Buga (k;k +1), rae k — memnoe 4ucio, coepikaiiee Hyim
3
dymiu f (x)=((x*-1)-1) -1

PaccmoTpum dykkumio g (x) = x° —1 — cTporo Bo3pacTaiowas Ha Bcei UMCIOBOI OCU.
Oynkuyma f(x)= g[g (g (f;l))— CTPOro BO3pacTaloLan Ha BCeil YMCNOBOIA oc.
CnegoBatentHo ypasHenve f (x)=( MOXET UMETb TONBKO OAHO peLUEHME.
3amerim, uto f (1) =((1-1)’ —1]3—1 =-2<0; f(2)=((8-1)'- 1)3 ~1>0

OTBET: MHTEPBaN CYWEeCTBYET TONbKO oguH — (1; 2).

3aoaua 4. B Teuenue ogHOM pabodeii Helenu 1eHa Ha HeTh MEHSUIACh KaX/Iblii IEHb Ha OJTHO U
TO e uuciao mporeHToB a (1<a<50) mo cpaBHeHHIO C TpeAbIAYyIIeH ICHOW, NMpUYeM B
MOHEJIETBbHUK U CPey OHA yMEHbIIANach, a BO BTOPHUK, YETBEPT U MATHUILY — yBEJINYHBAIACS.
Morna i k cy60oTe 1ieHa Ha HedTh yBenu4uuThes HA 11% 1O CpaBHEHUIO ¢ TIEPBOHAYAILHOM
LEeHOoM?

MNycTe A — ucxogHas weHa Ha HedTs (L0 KonebaHwid).
Beegem obosHaveHue:

x=i'Lix$]

100°100 2
Torga k cy660Te LieHa Ha HedTk cocTasuT: A-(1—x )1+ _vr]3

(4-(1-x)"(1+x) =2=1,11-4)

((1=x)"(1+x) =111)2

PaccMoTpuM dyHKLIO f(x)=(l—x}2 <[l+x]3 = (l—Jrz]2 (1+x)

Haiigem MHOXecTBO 1 1
A —=<x<— max

3IHaYeHMA dyHKLWNM Npu: 100 2 .
+ o+ + -
BO3bMeM NPON3BOAHYIO GYHKLIMK:

[
: [
0

£ =((-1)"(x+1)) - .
=2(x* —1)-2x(x+1)+(x* 1) =

=(x*=1)(4x" +4x+x*—1) f(x)<L11
=(x*—1)(5x +4x—-1)=0

f(l)={[1] —]] (l+])=],10592 OtBer:
5 5 5 He MOFNa YBENWUNTLEA Ha 11%
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