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METOOA MAXOPAHT

h

E MpuMmeHnM AONSa 3agad B KOTOPbIX MHOXecCTBa
(Ve 3HadeHUn neBOM W MpaBOW YacTen ypaBHEHUA
~~\ WNW HepaBeHCTBa UMEKT €ONHCTBEHHYIO OOLLYHO
TOYKY, SBMSOLWYHOCA HanbONbLIMM 3HAYEHUEM
ONA OOHOW YacTM M HauMeHblWwuM Ana Apyron.  p ...
Ty cUTyauuto XOPOLLO NUNIOCTPUPYET

rpadouKk.
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4 0 X
Kak HauuMHaTb pewaTtb Takue 3agavn? J y=2x-x
.
4 )
NMpuBecTn ypaBHeHUe UM HEPaBEHCTBO K BUAY f(x) = g(x)
. J
GC,enaTb oueHKy obeux yacten. Ecnu cywectByeT uucno M, ,
| M3 obnacTtu 3HauYeHui Takoe YTo  fifix) < Mx)> .10 |
; . Mx)= ",
PewnTtb cucremy ypaBHeHUMN:
" Mx) =
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‘ NMpume 1. PewuTe :

=B P - I?-m oM :sln(xz)
EFS gPl?num?: enllnuml\n rlﬁn uarTIa
O = =

;.4.\ i .= 2|x|
x ol 4 Ny e
P x| =0=2">1 <sin(x7) <1 = /sin(x”) <.
-~~~ MBpI momy4mIH, 9T JIeBas 4acth ypaBHEHUs He MeHbIIe 1, a

02z 04n 0%
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IIpumep 2. Peluuth ypaBHEeHHE 2‘x| = COS2 X.

Pemenne: OnieHuM 00€ 4acTH YpaBHEHHS.

X 2
IIpu Bcex 3HAYEHUAX X BEPHBI HEPABEHCTBA Atasl I.°x <
CrnenoBarenbHO, JaHHOE YPaBHEHUE PABHOCUIILHO CUCTEME:

AY
5

45

4

2|x‘ — 1, . {x — 09
cos?x=1
[Tpu x = 0 BTOpO€ ypaBHEHUE

oOpalaeTcss B BEpHOE
PABEHCTBO, 3HAYUT, X = ()

>

45 -4 3.5 3 25 -2 15 E: | 05 0 05 1 15 2 25 3 35 4 45 5

KOPEHb YPABHEHU.

<!

y=cos’x

OtBer: X=0.
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Mpumep 3. Pewntb
HEPaBEHCTBO

cos?(x+1)-1g(9-2x—x*)>1.
Pemenue. ( ) g( )

CrenaeM OLIEHKY (DYHKIIUH, BXOASIINX B HEPABEHCTBO.
OueBuAHO YTO —1<cos(x+1)<1= cos’(x+1)<1.

Tak Kak 1g(9 oy — 2 ) _ lg(l 0—(x+1) ) , TO TaHHAast QyHKIHS
MPUHUMAET HauOOJIbIIEE 3HAYCHUE paBHOE | mpu x = -1, 3HAUHT,

9—2x—x2)|£1.
&g eoBaTelibHO, MCXOOHOE HEePaBEHCTBO BbIMNOJIHAETCAH

Torga M TONMbKO TOraa, Korga oba MHoOXuTenst paBHbl 1
OQHOBPEMEHHO.

Cosz(x+1)=1, | cosz(x+1)=1,. cos’(x+1)=1,

klg(9—2x—x2)=1’ 9-2x—x>=10" |(x+1)>=0;

\

[Tomydaem x = -1 — €AMHCTBEHHOE PEUICHUE CUCTEMbI YPABHEHHUM,
a, 3HAYNT, U JAHHOTO HEPABEHCTRA.

OtBer: - 1. ﬂ
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Mpoume 4. Pewuntb -_

s D D 27 =log_x+log m
ypaBHeHue

E FS Pemenne. OnieHnM 00€ 4aCTH ypaBHEHMUSL.

o= TO neBas yacTb

ypaBHEHUS 1
A npuHuMmaert 3HadeHue ot 0,5 1o 2 (Tak kak: 27 € [2_ ;2 ])
J14 I'IpaBOVI 4aCTW (B CI/IJ'Iy HepaBEeHCTBa AJ1A CYMMbl [OBYX

- Takkak —1<cosx <1,

B3aNMHO | | ‘ l oy
K| og_x-+log m|=[log_ x+ >2.
w198 oMy ypa SELRE TS [c))engeHMﬂ ggcnm VIgTﬁOJ'IbKIOg x
ecnu
OQHOBPEMEHHO BbINOSTHEHLI ABA YCOBUS
27 =2, cosx =1, cosx =—1,
log x+log m=2; |log, x+ 1 L - 2 |(log, x—1)" =0.
0og_X
Pewas nocnenHto CUCTEMY,
nonyvyaem A=T

OTBeT

_~
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NMpumep 5. Pewuntb
ypaBHeHue

siIn x+sin9x = 2.

Pemenue. O1ieHUM 00€ 4aCTU YpaBHEHHUS.

1) Kaxxioe ciaraemoe JieBoM 4acTu ypaBHEHHMS He OoJblie 1,
CJIEZIOBATEILHO UX CyMMa OyAET paBHA 2, €CJIM OHU MNPUHUMAIOT CBOE

HanOoJIbIIIee 3HAYCHHE.
3HauuT, YypaBHEHME pPaBHOCUIILHO {smle,

CUCTEME: sinOx=1"

2) Pewass nepBoe ypaBHEHME CUCTEMBbI,

Haxo4uM :
3) [MoactaBMM HaWOeHHble 3Ha4YeHUss BO BTOPOE

ypaBHEHWE:
sin9x = sin 9-%+187rn]=1.

CnepnoBaTenbH T elleHune
A X=—+2nn, ne/ P
o, 2 CUCTEMBI.

x:%+27m,neZ.

T
OTBeT: x=3+27rn, neZ.



20MOBUMCS pDumMmep 0. PellnTb

ypaBHeHune , 1 ,
EL cos” x+——— |-(1+1g°2y)- (3 +sin3z) = 4.
EFB COS X .

R PeweHne. OueHMM MHOXWUTENW JIEBOW 4YacTu

b

A CoS™ x + cos? 1 22, / cymMMa IBYX HOJOKATEIbHBIX B3aHMOOOPATHBIX YHCE

CyMMa CAMHHUIBI U HeOTpI/lllaTeJII)HOFO qucJjia
P sin3z E[-1;1] = 3 +sin3z €[2; 4].
MOYSIEHHO 3TU HEPABEHCTBA,

& (1+gP2y)21 2
AP .
QW = (3 + sin 32) >2
X 3aMmeTuM, 4To HC(pCMHO)KI/IB

1 Nory4vaeM: .
cos” X + — j-(l+tg%y)-(3+sm3z)24.
CrenoBarenbHO} JieBas“UatTb paBHa MpaBoW, Nullb MNpu
YCITOBUMU:
onsfospdyideitg’2y =1, 3+sin3z =2 1
3Ha4uT, JAHHOE (cos?x=1, x=mm.meZ,
YpaBHEHNE ) tg22y=0, 2y =nk,keZ,
PaBHOCWUJIbHO CNCTEME in3z=—1: T
" sin3z =—1; 3z=-Lionllez.
YpPaBHEHWI: ‘ 2

Pelras cucrtemy ypaBHEHUM, OIYYAEM PELUIEHUS UCXOIHOTO YPaBHEHUS

OTBer: xX=nmmme/Z, y:%k,kez; Z=—%+%7’L’l,l€2. ﬂ
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E 9 PeweHue. [1Ns pelleHns ypaBHeHNs

" & BO3MOXHO

MPGMMTG COSz(X'SinX):1+1Og§\/x2+x+1'

" YpaBHEHME
OLEeHUM  ero

: YacCTW.
- cos®(x-sinx) <1, ?cos(a)E[ 1;1] = cos*(a)E[0; 1].

AN 1+ log 5 \/ x“+x+12>21 ? CYMMa eIMHHMIbI 1 HEOTPHIATEIHLHOI0 YHCJIA.

A\ .q-
\\‘\

<" Moatomy PaBEHCTBO o
W cos”(x-sinx) =1

0—-.

N LoneKo npu yernosuu: I+log2Vx> +x+1=1
_  CHavana peLLNM BTOPOE
"~ ypas
logsxl;x +x+1—0 Il +x+1=1 x> +x+1=1, ¥* +x=0.

KopHu aTOro 1
/e egomam CI'IpaBeLI,J'IVIBObTb nepséro paBeHCTBa, NOACTaBUB 3T

KOPHW. ,
o x =0 nonyyaem:cos*(0-sin0)=cos*0 = lpaBeH

[Ipu x = -1 umeem: cos*(—1-sin(~1)) = cos*(sin1) =1

(BEPHO¢

fH BngHoe

PaBEHCTBO).
Wrak, TaHHOE YpaBHEHUE UMEET €AMHCTBEHHBIN KOPEHBb X = (.

Ot1Bert: 0. ﬂ
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Mpumep 8. Hantn BCce 3Ha4YeHUA nNapameTpa a, Npu Kaxgom
13 KOTOPbIX ypaBHEHYE X ~70x+26 — cog1drx — 8102 —72a—13
“ VMeeT pelleHnsa. Hangute aTn peLleHuns.

Pemuenue. [lepenuinem ypaBHEHUE B BUJIE
7 ‘ )
i 405+ =34 cos(14nx)—(9a +4)*.

w OueHuM (YHKIIUM BXOJIAIIME B JaHHOE YpaBHCHHUE.
<%= TMpwm BCEX Ha4YeHunax X
WP ce SHane (Tx=5) +121= 479> 4

% dXXEHUE.
BCEX 3Ha4YEeHNA X

| BblpaXeHue:
OueBUIHO, YTO (9a+4)> >0, NMOITOMY 3+cosldrmx—(9a+4) <4.

cosldnx<1=>3+cosld4nx<4.

CiienoBareibHO, JIEBAS 4acTh YPABHEHUS HE MEHbIIE 4, a mpaBas
qacTh — He Ooubliie 4. [lonydaem cucremy:

; ) (s
4(7x_5)2+1 _4 (7)6-5) —O, x:7,
’ , scosldnx =1, 3 4
3+cosl4nx—(9a+4) =4 (Oa+4Y: =0; a=-3.
5 4

OTBeT: x=— npn a=——.
7 o o= -
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NCTTOJIbSOBAHUWE
CBOUNCTB ®YHKLIUTH

A
1. Eciau B ypaBHeHHH JieBasi 4acTh y
g(x) = const
Bo3pacramas (MM yObIBaKomasn) /
GyHKIMsA, 2 MpaBasi KOHCTAHTA, TO

(= 0
\ ypaBHeHHME UMeeT He 0oJiee OTHOIO W/

KOPHSI.

2. Eciv B ypaBHEeHHUH JieBasi 4YaCTh

yA
BO3pacTaroinas (Mju yObIBaKOIIan) y = g(x)
GyHKIMS, a IpaBas 4acTh YObIBAKOIIASs
(Bo3pacTarwinas) QyHKIMA, TO JTAHHOE 0
aBHEHHE UMeeT He 0oJsiee OTHOIO -
yp A Y=/
KOPHSL.
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—'°—'°—y';a§:”;m§ Peunr Pr1+3x—T=1.

Pewenue:

3amMeTuM, 4T0 Xx = | , ABIAETCA KOPHEM JAHHOTO YPaBHEHHUS.
JleBass 4YacTh ypaBHEHHUS TMPEACTABISECT COOOH CyMMy JIBYX
BO3pacTaromux (QyHKIUA |, CJeIoBaTeIbHO, caMma SBISETCA
BO3pacTamlleil  (QyHKIued, MpUHUMAKOIIEH KaxJaoe CBOE
3HAYEHUE POBHO OIVH Pas.

[ToaToMy Jpyrux KOpHEN JTAaHHOE YPABHEHUE HE UMEET.

OtBer: 1.
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IIpumep 10. /lokazaTtb, YTO ypABHEHUE HEe MMeeT pelleHMid:

> ApupMeTHYECKUN KOPEHb HE MOXKET OBbIThH

) Vx+2=-2; . OTPHULIATEIIBHBIM YHCJIOM, II0O3TOMY YPABHEHUE
pPELIEHUN HE UMEET.

W2x+3+Jx+3=0, 7

W4—x —Jx-6=2;7 Haxomum O/13 ypaBuenus: x < #, x6>

He cyiiecTByeT Takoro 3Ha4€Hus X, MPU KOTOPOM
00a BBIpXKEHUS UMEIOT CMBICI. [ToaToMy
YPAaBHEHUE PENICHUN HE UMEET.

Ax +/x+9=2; 2P

3ametnM, x’+4>2,x*+92>3=

VX*+4+Ux*+9>5%4. ﬂ

SWxl+4+x2+9=4. 7
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NCINOJIb3OBAHUE OBJIACTU
ONPEAOENEHNA ®YHKLUUU

Pemuth ypaBHeHme: 1 —x° +y1+x” ++/x° +2x—3 =+/2

Pemienue.
ITepBbIit paguKkall onpeaeacH Ipu 1-x*>0= -1<x<1,
BTopoii paaukan onpeaesieH Npu JIFOObIX 3HAYCHUSIX X.

BI)Ipa)KeHI/Ie IO TPCTbUM PaJUKAJIOM HCOTPHULHATCIIbHO CCJIN

x’+2x-3>0, Toectbmpux<-3mx>1.

3 U

-3 -1 1 *

HNrtak, e1IMHCTBEHHOM TOYKOM, B KOTOPOU ONPEIEIEHbI 3TU

paaukaisl, sBisiercsa X = 1. JIerko mpoBEpUTH, UTO 3TO YUCIIO —

KOPEHb YPABHCHMUAI.

OtBeT: 1. ﬂ
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Pewurtb
ypaBHeHue

Pemenmne.

\/x3+3x2—16x+x/§—1:—1—2x2.

1) Bbinnwem, ycnoBue cyLlecTBOBaHUA (PYHKLMWKU, CTOALLEN B

NneBon YacT,
M2 _16x+/2-120.
PelwunTb oaHHOE HEPABEHCTBO AOBOMBLHO CINOXHO.

2) ITpoBepuM HE OTPUIIATEIBHOCTD MIPABOM YACTH:

—1-2x* 20 2x* < 1.
[TocnemHee HEPABEHCTBO PELICHUU HE UMEET.

3) 3HauunT, UICXOOHOE YpaBHEHME TOXE HE MMEET peLUeHUn, Tak
KaK yieBas 4acCTb ero — HeoTpuuaTenbHaa yHKUnS!

OTBerT: 2.
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UCMNOJIb3OBAHUE CBOUCTBA OFPAHUYEHHOCTU ®YHKL NN
ansa HAXOXOEHUA EE HAUBOJbLUEIO 3HAYEHUSA

YKaxute HaubOonbLiee Uenoe 3HadYeHue

(*)yHKLWII/I Y= 0. 52sin2 x+5co0s? x—1

Pemenue.
[daHHasa dQyHKUMS NpuUHUMMaeT Haubornbluee 3HavyeHune Torga wu

TONbLKO TOrga, Korga Hamborbllee 3HavYeHe NpUHUMaeT PyHKUUS,
CToSILLIas B Nnokasartene-Crsimehi- 5cos? x —1.

Mpeobpasyem t=2+3cos’x—1; t=3cos?x+1.

ee;
TO HaubonbLlee 3HadeHue
Tak kak cos’x<1 t=3cos?x+1

5
HKLINU 9
paBHO 4. Cneuoscg'yenllslHo, Hanbornbllee 3Ha4YeHUEe WNCXOOHOM
doyHKUUM

y — 2 . 528i1’12x+50052_x—1 paBHO 2.54 — 1250.

OtBet: 1250.
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NCIMNOJIb3OBAHUE HETHOCTU ®YHKLIUWU

MNpumep. MoxeT nM nNpU KaKOM-HUOyAb 3HA4YeHuun

napameTtpa f’ 6ypaL!?,HeHgle HMeETh TPH
—ax
KOpHSA?
PewweHue.
Jlerko 3ameTuTb, YTO NPU 3aMeHEe X Ha —x JaHHOE YpaBHEHWUE HE
ABNSETCcH KOpHe NaHHOro

N3MEHWUTCSA, 3HAYUT, ECNNX, ypABHEHHA
2

TO HUCJIO - XO TAKIKC ABJIACTCSA CI'O KOPHECM, T.C. KOPHHU, OTJIMYHLIC
OT HYNS, BXOAAT B MHOXXECTBO PELUEHNS YpaBHEHUS «MapamMmny.

Tak kak 4ynciio 0 He SBIACTCSA KOPHEM YPAaBHEHMS, TO YPABHCHHUE
MMEET YETHOE YUCIIO KOPHEM.

OTBeT: HE MOXKeET.

'padhnyeckan ||:>
UNnrCcTpauus
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NCIMNOJIb3OBAHUE HETHOCTU ®YHKLIUWU

MoxeT nu nNpyM KakoOM-HMOyOAb 3HA4YeHMM napameTpa a,

ypaBHeHue
X+ 2 =axt +2x% +2

HMETh HeYeTHOE YUCJI0 KOPHen?

Pemienue.

Tak Kak npu 3aMeHe X Ha —-X OaHHOe YypaBHEHMEe He
N3MEHUTCHA, TO MHOXECTBO €ero KOpHeEW BMeCTe C Kax4bIM
KOpHEM COOEpPXKNUT NPOTUBOMONOXHbIW KOPEHb.
CnepoBaTenbHO, YpaBHEHNE NMEET YETHOE YMCNO KOPHEN,
OTNUYHLIX OT Hynd. [lpoBepka nokasbiBaeT, 4to 0 —
KOpeHb, 3Ha4uT, OaHHOe YypaBHEHME WMeeT HeyeTHoe
4YKMCINO KOPHEWN.

OTtBert: 1a.
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