Ypok anrebpbl B 9 Knacce (3aHATHE 3MEeKTUBHOIO Kypca) no
TeMme «PeweHne ypaBHEHUN U HEPABEHCTB, coAepXalinx
moaynu». Yuyuteno matematuku MBOY COLL Ne6
r. XenesHogopoxHoro MockoBckon obnactu
JloanHa Buonetra CepreeBHa.



«Moaynb» (ot nmar. modulus-mepa) BBEN aHrMUNCKUN

matematuk P. Kotec ( 1815-1716r.r) 3Hak moayns - HeMeLKUMn
maTemaTuk (B 1841r.) K. BenepwTtpacc (1815-1897r.r.)

a,a=0
Moaynb uncna a ecTb paccTosiHMe OT HYNS A0 TOYKU a, |a| = {_C; 4<0
)
Moaynb pasHOCTM ABYX 4YuUcen paBeH pPacCTOAHUIO MeXAay To4vKamMu
YUCITOBOU NPSAMON, COOTBETCTBYHOLLMM 3TUM TOUKaM.

le—bl=gaa =0, [x—b=a
xX—b=-a
Ucnonb3ya onpepeneHuve moaynsa U ero reoMeTpu4yeckKum CMbICH,
MOXHO peLiuTb NpocTellue ypaBHEHUA U HepaBeHCTBa C MoAayrneMm.
lNMpocTenwine ypaBHeHMA U HepaBeHCTBa YyAOOHO peluaTb C NOMOLbIO
paBHOCUNbHLIX Npeobpa3oBaHU: BO3BeAeHUE B KBaapaT U T.A4.

BBEOEHUE. ONPEAOEJIEHUE MOOYIIA U

EFrO rEOMETPUYECKUU CMbICI.




Ha 3aHATUM n3yvyaetca meTtoauka
pewweHns ypaBHEHUN U
HepaBeHCTB, coaepXalmux MoOayru.
[aeTtca noapoobHasn
Krnaccudgpukauma ypaBHeHUU U
HepaBeHCTB C MoAyreM.




YPABHEHUA HEPABEHCTBA

difx)]=a Qlfl<a

a=>0,a— const —a< f(x) <a {fff—aa
[f—a fga
f=-a EIIf(x)IZa,aZO,[f<_a
1)|x? —5x| =6 -
2)|2x — 3| =1 1)|x*—5x| <6 Dlx? — 5] > 4
3)|1x| — 2| = 4 2)|5x — 3] < 4 2)[5x — 3| > 2

3 [l <2 3)|2x — 6] = 3

1 PA3EIJI
MPOCTENLUME YPABHEHUA U

HEPABEHCTBA




YpaBHeHuUs HepaBeHcTBa

QAlfx)] = gx) QAlfx)] < gk p
<
f=9 —g< f< { =4
{f: i g=f=g e
g=0 [fZg
difx)] = gx),
If()] = g(x) =
1)|x?% + x — 1|=2x-1 X2
2;||3§c2 +3§’>x —|10|=3x-1 Dix—1|<2x+1 ‘ 1) x+1| >X
3)x3 — |x — 1|=1 2)|x* — x| <x 2)|3x + 2[+x>1
3) x? — x| <x+2 3) i_ 1| >X+2

2 PA3OEIJI
NMPOCTEULLUE YPABHEHUA U

HEPABEHCTBA




YpaBHeHuUsA

HepaBeHcTBa

Q

f+9 _
fl+g _ v
v P | f<o
{—f+g _

1%

‘{fzo

p

p

xX—2
)22l - 4
xX+4

e — 3t

‘1)x|x|+7x+12=0

2)x2—5x—%=0

3,5—x
=
|x—3,5]|

3 PA3OEI
COBOKYINMHOCTb ABYX CUCTEM




YpaBHeHus HepaBeHcTBa

QAlf(x)| = [gx)]
f-9)f+9)=0

Qlf(x)]
f
f

Ig(x)l

Dlx —x%— 1] = [2x + 3 — x?|
2)4—yl=12y + 1]

E 2_3| < |x—3+2x2|
3)x = 2] = 313 - x| )x + x | < |x + 2x“|

2)|13x — 1| < |2x — 5]
3)|12x + x? — 3| < |6x — 6]

4 PA3AOEIJI

AOBA MOLOYIA




YpaBHeHUS HepaBeHcTBa

_IMeTon npomMeXyTKOB.
Haxogmnm KopHM nogmMoayribHbIX BblpaXKeHUN.
_ICocTaBuUM COBOKYIMHOCTb HECKOSTbKMX CUCTEM.

N2|x — 1| —3|x+ 4| =1
)42|i|_x3_|;r=4 D]x? — 2x| + |x — 1| < x?

Nx2 —x|+|x—2]|=x%2-2 2)3—x|—|x—2|<5
32x —6]+ 14— x| < |x — 2|

5 PA3AEIJI

HECKOJIbKO MOAYIEN




YpaBHeHus HepaBeHcTBa

a<x<bhb
< < =Rl
A |f(x)|=t t=0, HQax<lx|<b, [—bes—a
2 32 >
= Qlx|>a [ * =% a>o0
X =—qa
1) (x—2)2—8|x— 2|+ 15 =0
2)x?+|x|—6=0 | Nx? — x| —12=>0
3)x?% —2x — 5|x — 1]+5=0 2)20 —3x?+ 11|x| >0

3)x? —2x+1<2|x—1]

6 PA3OEIJI
3AMEHA NEPEMEHHOW




YpaBHeHus HepaBeHcTBa

0 CoOBOKYNMHOCTbL CUCTEM O 3ameHa nepemMeHHOMU

PELLEHWUE YPABHEHUN N HEPABEHCTB C

MOZAVYINEM




f(x)|=a, a=0,

P

[f g
If(x)|=g &), {lf = —
g

20

Mpumep Ne1 [x? —5x| =6
S _
PelueHue [ ~ 5x =6
x“ —5x =—6
[xz —5x—6=0
2—5x+6=0
[x]_ = 6,x2 = —
X1 — 2,x2 =5
OtBeT {—1; 2; 3;6}

Mpumep Ne1 |x? + x — 1|=2x-1
x2+x—-1=2x-1
x°+x—1=-2x+1

x2—x=0
x=>05
[x2+3x—2=0

PeweHue [

1-2 PA3OEJN MNTPOCTEMMLLUMME YPABHEHMMA C MOAOVYVIIEM
CAMOCTOATEJIbLHO TNMPVMMMEP Ne2
OTBET {1; 2}

22— Bila=—




If(x)| < a,a=>0,a— const
—a < f(x) <a, {ff;_aa

f=a

>
f@lza |/
a=>0, a — const

Mpumep Ne1 [x?2 — 5x| <6
PeweHne —6<x?-—-5x<6
{ x2 —5x <6
x%2 —5x>—6

{xz—Sx—6SO =L
x2—-5x+6=>0

S RIA
NIV &
N wlA

OTBeT [—1; 2] U[3; 6]

Mpumep Ne1 [x2 —5| > 4

PeweHue
[x2—524
x2 —-—5<—4
>3
x%2>09 x =
’x2<1 [ x < -—3
- —-1<x<1

OtBeT (—o0; —3]U[—1;1] U[3; +0)

1-2 PA3OEJ1 NMPOCTEWLLIME HEPABEHCTBA C
CAMOCTOATEJIbLHO INMPMMMEP Ne2
OTBET [—0,2;1,4]

MOLOVYIIEM
|ISBx — 3| = 4




rel=al/ 75, r@iza /25
——— a=0, a — const
el = g 1f = g T ———
- & <
= AR {ffz_ aa

Mpumep Ne2 [2x —3| =1 NMpumep N22 |5x — 3| < 4
PelweHue [ ax =3 =1 PeweHne
e 2x —3 =-—1 —4 <5x —3 <4,
[x1—1 —1 < 5x < 4,
x —
2 —0,2<x<1,4
OtBeT {1; 2} OTBeT [—0,2; 1,4]

1-2 PA3LEN NMPOCTEULUUE YPABHEHUSA U

HEPABEHCTBA C MOAVYIJIEM
CAMOCTOATEJIbHAA PABOTA




(f=0 F>0
O+ L2 = )+ Flzp
) e Al Q V&g 4 )
v { f <0 L { f <0
—f+g —f+g
= >
== p | ———
Mpumep Ne1 =2 < 1 OTBerT (—00; —4] U[—1; +0)
i(x — 2 =0T x =72 (=2 ) '{x22
= X220 | =2 <0 {x+4>0 x> —4
\ xX+4 xX+4 xX+4 2 x <2
(x—2<0 x <2 x <2 s 1
yoxz o [fomezeame o [Nm2xm2 2t [x =
L\ x+4 LU x+4 U x+4 At lx < —4

3 PASAOEJ1 COBOKYINHOCTb ABYX CUCTEM

CAMOCTOATEJIbHO NMPUMEP Ne2

x2—5x—%x|=0 OTBET x=6




( f=0 ( f=0
fra _ o, f1a. o
|f(x)|+g v lf(x)|+g v
U BG ARY - F5 MArA T s
L zf<o R {f<0
—f+g —f+g
F =P 1 —— =p
Mpumep Ne2 x2—5x—%=0 PelwweHue
{ x>0 { x>0
x2—5x—6=0 X1 =6,x; =-1 _
{ =D { 0 OtBetr x =6
W2 —-5x+6=0 Slxe=200,=43

3 PASOEN COBOKYINHOCTb ABYX CUCTEM

CAMOCTOATEJIbHAA PABOTA




@l =lg@l [[ 22

If(x)]| = [g(x)],
f-9f+9) =0

PeweHue

—x24+x—1=—x24+2x+3
—x?+x—1=x%>—-2x—-3
x =—4

2x2 —3x—2=10

xl-—_
x1=?,x'2=2

OTtBet {—4; 2; —0,5}

Nel|—x2 + x — 1|=|—x? + 2x + 3|

Net |x + x% — 3| < |x — 2 + 2x?|

PeweHue

(2x +3x2—-5)(—x*—-1)<0
(2x +3x>-5)x*+1)=>0
(2x +3x>—-5)>0

x=>1
xS—E
3

OTBer (—oo; —2] U[1; +o0)

4 PASOEN OBA MOAOVYIA
CAMOCTOATEJIbHO NMPUMEP Ne2

| |3x — 1| < |2x — 5|

OTBET (—4;1,2)




NMpumep Ne2. |3x — 1| < |2x — 5]
Bx—14+2x—-5)Bx—1—-2x+5)<0
Gx—6)(x+4)<0,-4<x<1,2
OtBer (—4;1,2)

YpaBHeHuUs

Mpumep Ne1. 2|x — 1| —3|x+ 4| =1
PeweHue x1=1,x, = —4
a){ s = —ile

—2x+2+3x+12=1
—4 <x<1

6){—2x+2—3ic—12= 1
xX > _ _1EL
B>{2x—2—3x—12=1 8= SRR
OtBeTt {—13; —2,2}

5 PA3EIJI
HECKOJIbKO MOAYIEN

METO[A NMNPOMEXYTKOB




Mpumep Net. |x? — 2x| + |x — 1| < x?
PeweHne. |[(x —2)x|+|x—1]<x?, x,=0,x, = 2,x3 =1,

a){ x <0 XS(1) 3
65— 20—t =t | =

{ 0<x<1 { ZOSXSI {Oiéfl,Q)
i e o S [ S SRR S RN [xs—0'5
{ 1<x<2 2 {lexSZ {1§§?2Uﬂ]
—x%+2x+x—-1<x* 2x°-3x+1=0 [xSO,S
r){xz ZfoI—Zx2—1£x2 { 22 i he0) QvBaT_Lide)

HepaBeHcTBa

5 PA3AEIJI

HECKOJIbKO MOAYIEN
METO[A NPOMEXYTKOB




< x <
Qa<|x|<b, [ asx=<b
Q |[fx)|=¢t t=0 —b<x<-—a
D
— xX=a
alx| = a, a>0
xX < —a,
Ne1(x —2)2 —8|x—2|+15=0
PeweHue. [x —2| =t t>0 Mpumep Net. x* — x| —12 = 0
2 _8t+15 =0 P = PeweHume. x| =t t >0
P =t e S t?—t—12 =0, [tt<2_43
Ix —2|=5|x—2=—-5|x; = -3 . =
x—2]=3| x—2=3 | x3=5 x| = 4, xx<—_4
x—2==3lx, =—1 =

OTBeT (—o0; —4| U[4; +0)

OtBet {—3; —1;5; 7}

6 PA3[EJN1 3SAMEHA NEPEMEHHOM
CAMOCTOATEJIbHO MNMPUMEP Ne2

x’+|x|—-6=0 OTBET x;= —2,x, =2

l




NomaliHee 3agaHuve

3aMeHa
nepemMeHHoOW 1)|1x] - 2| = 4 3|l <2
2)|2x — 6] =3 Dx3 — |x — 1|=1
Ne2. x2+|x|-6=0 5)[x* — x| <x+2 6) | = 1| >x+2
PelweHue. |x|=t, t >0 7)x% — 3x + Ia3:3_:| =0 8)1+'::’;I_x =1
t*+t-6=0, 9)lx — 2| = 3|3 — x|

tl = —3, t2= 2, IXI = 2,
X — —Z,XZ —

OtBeT x; =—-2,x, =2

10)[2x + x* — 3| < |6x — 6
1M)|x2 — x|+ [x—2| =x* -2
12)|2x — 6| + |4 — x| < |x — 2|
13)x? — 2x — 5|x — 1|+5=0
14)x? —2x+ 1 < 2|x — 1|

OOMALUHEE SAOAHUE.
NMPUMEPbDI Ne3 ( 1-6 PA3EJIbI).




