[image: image1.jpg]Norapudmuyeckme HepaseHCTBa BUAa
log, f(x) > log,g(z) n GOnee cnoXxHbie HepaBeHCTBa

Paccmorpum nepasenctso log, f(z) > log, g(z), rne a > 0,
u /1. O13 onpenensierca cucreMoit

{f (z) >0,

g9(z) > 0.

» Ecma > 1, 1o log, f(z ) > log, g(z) Torma u TOJBKO TOIMA,
xorma f(z) > g(z), r.e. (a—1)(f(z) —g(z)) > 0.

¢ Ecm 0 < a < 1, 10 log, f(z) > log, g(z) Torna u Tosbko
Toraa, xorga f(z) < g(z), T e. onsars (a — 1)(f(z) — g(z)) > 0.
U, naoGopor. Econ (a — 1)(f(z) — g(z)) > 0, T0



[image: image3.jpg]YpaBHeHus, cogepxaiime Moaynb

YpaBHeHus Buaa
|f(z)| = g(=)

Takue ypaBHEHMsT MOXKHO PEIIaTh AByMs CIOCOGAMM.

IlepBbiii cnoco6 — OH NPUMEHAETCA B TOM CJIydae, KOraa
(pynkums f(z) upoue, yem g(z).

Tam, tne f(z) > 0, Boinosieno pasenctso |f(z)| = f(z) u
ypasuenue npumer Buj f(z) = g(z); tam, rae f(z) < 0, Beimosneno
paserctso |f(z)| = — f(z) u ypasuenne npumer suz — f(z) = g(z).

1, naoGopor, ecam f(z) > 0 u f(z) = g(z), 10 |f(z)| = g(2), a
ccom f(z) < 0u —f(z) = g(z), o onars |f(z)| = g(z), nm

{f(f) 20,

|f(@)| = g(z) <= {ﬁﬁ; p

f(@) = —g(=).
[Tpu aToM He HajO pewarb He DABCHCTBA, a HAJIO TOJIBKO I0OJ1-
I I

CIABMTD B HUX 110JIy YeHHBIC PEIICH!s COOTBETCTBYIOUINX YPABHCHUIA.
MOXKHO HOCTYIIHTB M TAK: PEUINTH COBOKYITHOCTD ypaBHEHMit

[f(z) = g(z),
f(z) = —g(z),

Il 41TeM TPOCTO C/IGJIATD TIPOBEPKY.
Bropoit cniocob — on npumensercs o6braHo, ecau GyHKIMA
i(r) npowe, yem f(z).
Bamernm, yro ypasuenue |f(z)| = g(z) ne umeer pemennii,
v g(z) < 0. Ecom xe g(z) = 0, To Tam, tae f(z) > 0, ypasnenue
wveer sug f(z) = g(z), a Tam, tae f(z) < 0, ypasuenue umeer Buz
[(z) = g(z). Orcrona caenyer , uro

g(z) >0,
[f(2)| = g(z) <= { [f(z) = g(); (17)
f(z) = —g().

59




[image: image4.jpg]3| —
57(C1). Pemure YpaBHeHue l7] — I5z] =0
V222 —dz =1 _[a[+ 2

[MTY, 1995, Mexmar]
O Pemaewm ypasnenue:

|2*| — [5a] o
\/22:"’—41—1—]z|+2_0<=>

[zl — V5)(z + v/5) = 0, =
ﬁ{\/212—4z—1—|z]+2#0ﬁz——\/g’

I K. IIpH IIOACTAHOBKE OCTAJIBHBIX KO

PHE# nostygaercs, wro npu
@ = 0xoperb v2-0—4-0 =1 ne CYWECTBYeT, a npu z = /5 3name-

natesb /2.5 —4y/5 - 1— /542 = V2= V52— /512 pasen (. m
Orser: —/5.

68(C1). Haiizure CYMMY BCeX KOpHeil ypasuenuii
[4z—]z—2|+3| = 16.

0 Pemmnwm ypasnenue:

L . 4z +3—|z—2| =16,
|4z — |& 2]+3|_164=>[4x+3_lz_2|=—16‘=’

z—-220,
T—2=4z —13,
{=>[Iz—2]=4z—13, T—2=4z+19;

le-2/=dz+19 = | (z_2<p
T—2=—-dz 413,
T—2=—4z+19

=1L
Cymma xopneit pasHa 13—1 - %7 = % [ ]

;4
Orser: 5




[image: image5.jpg]YpaBHeHus Buaa
Vi) =g(x)

Paccmorpum ypasnenne /f(z) = g(z). B O3 nesas uacts
YPABHEHUS BCEr/IA HEOTPHIATEIIBHA — [03TOMY PELICHHE MOXKET Cy-
1HICCTBOBATH TOJILKO Torja, Korga g(z) > 0. B atom ciyyae obe yactu
VPABHEHNA HEOTPUIIATEJIBHBI, M BO3BEICHUE B KBAJPAT JACT PABHO-
cubnoe B OJI3 ypasuenune. Mbl nostyyaem, 4to

f(@) = g*(2).

OOparum BHMManne Ha 10, 4To npu arom O3 BeInOsIHACTCH aBTO-
MATHYECKH M €ro MOXKHO He nucark, a ycjosue g(z) = 0 Heobxo-
JILMO TPOBEPATD.

10 0UEHDb BAXKHOE yCJIOBHE PABHOCHIILHOCTH. Bo-nepsbix, ono
ocpobOXKIaeT yyalerocs 0T HeoOXOMUMOCTH UCCJIEI0BATh, a MOCTe
1AXOXKIeHuA pemennii u nposepars ycaosne f(z) > 0 — neorpuua-
TCJILHOCTH TIOJKOPEHHOTO BBIPAXKEHU.

Bo-BTOpBIX, AKIEHTHPYeT BHUMAHME HA IIPOBEPKE yCJIOBUA
¢(x) =2 0 — HeorpunarenbHOCTH npaBo# yactu. Beaw nocse Bos-
BCJICHNA B KBAJIpaT HA CAMOM Jiesie pemaerca ypasaenne (/f(z) =

+g(z), 1 e. pemalorcs cpasy apa ypasHeHus (HO HA PA3HBIX MPO-
MCKYTKAX YHCJIOBOI ocu!):

1. /f(z) = g(z) — ram, tne g(z) >0 n

2. \/f(z) = —g(x) — ram, rae g(z) < 0.

Mesxy Tem mMuOrHe, 110 mKoJbHOH npussruke naxomuts O3,
HOCTYNAIOT PH PeIeHNN TAKMX yPaBHEHUt POBHO HA06OPOT:

i) NpPOBEPAIOT, NOCJIe HAXOXK IeHus pemenuit, ycaosue f(z) > 0 (ko-
10pOE ABTOMATHYECKH BBITIOJIHEHO), JICJIAIOT IIPU 3TOM apudMeTHie-
CKue omMbKHM M I10JTyYaloT HeBEPHbIil pesyJbrar;

7@ = o(a) = {562 > % (@




[image: image6.jpg]6) urnopupupyior ycjaosue g(z) > 0 — u OnATh OTBET MOXET OKa~
3aThCA HEBEPHBIM.

Haine ycioBue paBHOCHJIBHOCTH OCOOEHHO TOJIE3HO NPH pelle-
HUM TPUTOHOMETPHYECKNX ypaBHeHuii, B koropbix Haxoxaenue O3
CBA3AHO C PENICHHEM TPUIOHOMETPUYECKHX HEPABEHCTB, YTO rOpPas/o
CJI0XKHEee, YeM pelleHne TPUroHOMeTpuyecknx ypasnenuit. [Tposep-
Ky B TPMIOHOMETPHYECKMX ypaBHEHHsAX jaxe yciosuda g(z) > 0 ne
BCErJIa NPOCTO CHIeJIaTh.

29(B). Pemure ypasnenue z — V2z2 — 9z + 5 = 3.
[ET205)
O Bocnosibsyemes ycjI0BHEM PaBHOCHIIBHOCTH (4):

z—V222-92+5=34<= V22 -9z+5=0-3 <

202 -9z +5=2%2—6z+9, W z2-3z—-4=0,
z—320 z—-320

=48

—

Orser: 4.

30(B). Pemmnte ypasnenue vA4z3 + 8z2 — bz = 2z — 1.
0 Onsats Bocnosnb3yemes (4):

3 2. — =it
\/4z3+8$2—51=21:—1<=r{4z +82' ~ bz =2z -1, 8

2c—-120
423 + 422 -z -1 =0, (z+1)(4z? - 1) =0,
{2:1:—120 T lew-120 b
2c—-120,
= {|z=-1, <=>z=%. n
z=:t%

Orser: 0,5.





[image: image7.jpg]YpaBHeHus Buga
Vi) = g(z)

Iycrs sagano ypasuenue /f(z) = y/g(z). B O[3 obe ua-
CTH HEOTPHIATEJILHBI, X BO3BEICHUE B KBAJPAT JACT PABHOCHJILHOE
ypasuenue f(z) = g(z). lloaromy

V() = Vg(e) <= f(z) = g(z) s OI3





[image: image8.jpg]Wi

V@) = Vo@ = {§0 5 860 o [T 220 )

I1pu Takom crocobe pemenus J0CTATOYHO MPOBEPUTH HEOTPHIATE b=
nocts onHoit u3 dynkumit — MoxHO BeIOpaTh Goslee npocryio.

10(B). Haitnure npoussenenne Kopueit ypasuenus
Va3 + 22— 3¢ +2 = V/8+ 2z — a2

[ Bocnosbayemcs ycaoBueM paBHOCHILHOCTH (5):

VI3 +22 -3z +2=18+2r — 22 <
— 72 -2z -850,
3 +22 -3z +2 =842z —z?
22 -2z -8<0, 22 - 2x -850,
‘=’{13+2x2—5z—6=0 (@+1)(z2+2-6)=0 "

(z+2)(z—-4) <0, z=-1,
{(z+1)(z+3)(z—2)=0‘=’ z=2

[Ipoussenenne kopueii papio —2. m
Orser: —2.




[image: image9.jpg]HepaBseHcTBa BUAa

ITpu pemienun 3TOr0 HEPABEHCTBA, KAK BBIACHACTCH, IIKOJIb=
HUKM O4YeHb YacTo ommubaiorca. BocnosbsyeMcs onpeesienneM He-
CTPOrOro HepaBeHCTBA ([UIst ONPEeesIeHHOCTH ByIeM pacCMaTpHBATh
OJIMH 3HAK, HAIIPUMEp >):

7@ o - {00
b %
>0 | 92 — gz#o’«:}
g(z) V f(z) 56 f(z) -
9(z) 9(z)
g(z) # 0;
ol {f(m) >0, ©

g(z) > 0.





[image: image10.jpg]Orser: 20.

Va2 — Tz + 10 >0
(z-3)(7-2z) ~

O Bocnosbayemcs ycsiopueM pasocuibaoctu (6):

Va2 -7z +10 (z —2)(z - 5)

43(C2). Pemmnre nepabeHcTBO

@G- -2 > @-ae-1n 0
Ti=2,
z2=§;

(z—2)(z—5)=0;
- [

(z—-2)(z—5)>0, <= . . i
{(1—3)@—7) <0 {2253;;‘;'2)U(5,+oo),

= ze{2}U[57). =

Orset: {2} U [5;7).




[image: image11.jpg]HepaBeHcTBa BUAA
V@) > (<) g(=)

Jlna pemenus HepaBencts obazaresbHo npugercs naiitu O13:
f(z) 2 0.

Paccemorpum pasuocts +/ f(z) — g(z). Ksagparuerii xopenb,
ccam o cymecrsyer, T.e. ecom z € OJI3, npunuMaer meoTpHa-
iesibHBle 3Hauenust. [loatomy,





[image: image12.jpg]a) ecsn g(z) < 0, To pasuocrs nosoxurenbua B O3 u nepa-
Benctso \/f(z) > g(z) ewnoaneno B O13, a nepasencrso \/f(z) <
< g(z) ue umeer peuennit;

6) ecom ke g(z) = 0, T0 3HAK pa3HOCTH MOXKeET GbITh JTIOOBIM, H
cymma / f(z)+g(z) > 0 (HeoTpuuaresbHa), M yMHOXEHHE PABHOCTH:
Ha 3Ty cymmy He Mmenser 3Haka pasnoctn B OJI3. ITosromy ecsm
g(z) 20, T0

Vi@ - g(x) <0(20) Z8 f(z) - ¢*(2) <0 (> 0).

Orcioza ciieiyer npasuJio.

IIpaBuuo 1. Ecun g(z) > 0, T0 3HaK pasHocTn

V() —g(z)

cosnazaer co snakom pasuoctu f(z) — ¢%(z) 8 O[13.

DT10T Ke pesyJbTAT IOJIyuaeM, eCJM yduTeM, 4To obe 4acT
HEPABEHCTB HEOTPUIATE/IBHEI M BO3BEJCHHE B KBAIPAT MPHBOIAT K
pasnocuibubiv B OJ13 nepasencrsam f(z) > ¢°(z) u f(z) < ¢*(z)
coorsercrenno. OTCIO/IA CIICIYIOT YCJIOBHSA PABHOCHJILHOCTH

{g(z) <0,
Vi@ > o(a) = {;g;; o g
f(@) > ¢*(a);
g(z) >0,
f(@) <g(2) = f(z) >0, ®)
f(z) < g*(x)



[image: image13.jpg]HepaBeHcTBa BUAa

Var +b< (2)cx+d

Hepancncnm BHIA

Var+b<czx+d 9)
Wi
Var+b2cx+d (10)

MOKHO, Kpome o011ero MeTozia, pemars elie, no Kpaiueii mepe, 1sy-
Ma criocobaMm.




[image: image14.jpg]Ilepsoiit cnoco6. MoxHO pemars ¢ IOMOIIBIO 3aMeHbI Hepe-
MEeHHBIX, 1010k uB t = Vazr + b, t > 0. Torna

2-p
a

aw+b=t<=z=

M HepaBeHCTBO, (9), HApUMEp, B HOBBIX IIEPEMEHHBIX IPUMET BHIL

2 _ =
o e c(t* — b) + ad — at

a a 20

ct? —at +ad — bc

a

i
>0, |
|
M 3aja9a 0 HAXOXKJICHUM PEIIeHHs MPPAIMOHAJILHOTO HepaBEeHCTBA
(9) cBOIMTCA K HAXOXKJICHHIO HEOTPHIIATEJIbHBIX PelleHui Kpajapar-

HOro HEepaBeHCTBa

ct? —at + ad — be
a

20.

DTOT METOJl ualle BCEro NMPUMEHSAETCs IPH PElIeHMH Hepa-
BEHCTB € [IAPAMETPAMH.

Bropo# cnioco6. Nnorja yaaercst pemmTh HePaBeHCTBO MPaK=
THYECKHM YCTHO, €CJIM NPUKMHYTh 3CKH3 rpadukos ero npasoit u
siesoit uacreit. Torna okaxerca, uro nepasencrsa (9) u (10) moryT
ObITH pelleHbl ¢ MOMOUIBIO PEIeHNsT §IMHCTBEHHOIO ypaBHeHU.
ITpu Takom criocobe HeoGXOAMMO TOJILKO HAlTH TOUKM nepeceyeH:
rpacdukoB (byHKIMI, CTOAMMX CIPABA M CJIeBA B HEPABEHCTBE.




[image: image15.jpg]HepaBeHCTBO BMAa

Vi) < Vy(z)
f(z) 20,

OJ13 nepasencrsa: {g(x) S0.

B OI13 ofe yacTu HEpaBEHCTBA HEOTPHIATEJILHBIL, M BO3BEICH
B KBAJIPAT NPUBOJMT K PaBHOCHIIbHOMY Hepasenctsy f(z) < g(&
W3 3TOr0 HepaBeHCTBA BUHO, YTO He 00A3aTeNIbHO pelarh Hepane
crBo g(z) = 0, a nocrarouno roapko peunts f(z) > 0. Tloaromy

e

Wi

VI V= {500 .

O'x‘crou.a, B YaCTHOCTH, BBITEKAET I10JIe3HOE CJIC[ICTBHE:




[image: image16.jpg]4=n:e[—1;0]u[

(lncrema penreHa METOZOM MHTEpBAJIOB. B

Orser: [—1;0] U [3 +2‘/5_3;6].





[image: image17.jpg]48(C2). Pemmnre HepaBeHCTBO

V75 — 32% — 1123 — 22 + 5z + 6 > V6 + 5z — 22.

O B cuay (12), 910 HEpABEHCTBO PABHOCHJIBHO CHCTEME

22 -5z-6<0,

25 — 324 — 1123 — 22 + 52 + 6 > 6 + 5z — 2

e, z € [-1;6], et z € [-1;6], iy
25 -3z - 112> 0 z3(z2 -3z —11) >0

z € [—1;6],
{5y ()0 =





[image: image18.jpg]168(C3). Ilycrb (zo;yo) — pelIeHne CHCTEMBI ypaBHEHHIE

{y+\/16— 2=,

y+1=|z+5|

Haiigure pasHocts yg — Zg.




[image: image19.jpg][J Ilepsoiii cnocob (mxosbueiii). Bossemem B KBajpar
vacTi 060uX ypasHeHuil, 4T0ObI n36ABUTHCA OT KOPHA M MOJLY.




[image: image20.jpg]y? =16 —2?,
(y+1)? =z + 5

VYnpoctum sropoe ypashenue: (y + 14z +5)(y + 1 —z — 5)
y+z+6=0,y—2z—4=0.logcraBum B neppoe ypaBHeHue:

eupu y = —z — 6 nonyuaem z2 + 12z + 36 = 16 —
22 + 6z + 10 = 0 ner pemenuit, T.x. D < 0;

o upn y = z + 4 nosnyuaem z2 + 8z + 16 = 16 — 22, 2 + 4z
1 =0, Torma y; = —4, xo = —4, Torpa yo = 0.

IIposepka:

e upu 2 =0, y = —4 umeem —4 + /16 — 0 = 0, —4 + 1 # [5].

0+v16—-6=0,

e npu z = —4, y = 0 umeem {15 L.

Buaunt, g = —4, yo = 0 u pasHoctsh pasna 4. B




[image: image21.jpg][J Bropo# cnocob




[image: image22.jpg]16 —2%2 >0 -4<

4=z +521=
= z+5|=z+5>1

= y+l=lz+5|>21=y>0,

Vv /A

A rorga

y+\/16—z2=0¢=>{y=0’

16—12=0<=)z=i—4;

Wi pemennst nposepsiem: 041 # [445| u 041 = | — 4 + 5|, Torna
¥ —-4,y=0.m
Orser: 4.




[image: image23.jpg]Haiinem OJ13:




[image: image24.jpg]VT +y+ T+ 2y =10,

166(C3). Pemnre cucremy ypasHenuit {\/zTy+ 2z +y =16
[MOTH, 2002]




[image: image25.jpg]Oyers u =z +y, v =T+ 2y, u >0, v >0, rorna

z+y=u2, y:vz—uz,
z+2y =v? z =2u? —v?,
u >0, u 20,
v20 v20

u2r+y=3z+y) - (z+2y) =3u? —v2
Teneps cucrema npuMer B

u+v =10, v=10-1u
2 _ g2 = - SR =
Z:sou s 16’4:» u>20,v2>0, @{:_g"
i 2u? +2lu—116 =0 B
v20
T =—4,
Boaapa'mmca K CTapbIM II€pEeMEHHBbIM: y= 20 | |

Orser: (—4,20).
167(C3). Pemmnte cucremy ypaBHeHnH

9.2%.5Y — 5.3+ = 32 5V,
{2:-2 . gy—z+l, 51-y =1.

[MTYY, 2001, reorpad. -1]
[ Pasnesnm obe yactu nepsoro ypasHenus Ha 3% - 5Y (ypas|
HUE OJHOPOJHOE):

{9.21.5y_5.3z+y=3z.5y’
=

21:—2 3y—z+1 51—y =1

=iy o -

Orser: (2,1).

.
-
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T
—

ries oltd
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-
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[image: image26.jpg]loka3aTenbHble HepaBeHCTBA

Pacemorpum nepasencrso al () > q9(@),

Ecmm a > 1, 1o f(z) > g(z) n (a — 1)(f(z) — g(z)) > 0.

Ecm 0 < a < 1,10 f(2) < g(z) nonsars (a—1)(f(z)—g(z)) >
> 0.

Bepno u obparunoe: ecom (a — 1)(f(z) — g(z)) >0, a > 0, To
npu a > 1 umeem f(z) > g(z) u /@ > a9,

ecm 0 < a < 1,10 f(2) < g(z) u onsts a/® > @9(2),




[image: image27.jpg]Takum 06pa3oM, Mbl BBIBEJIH yCJIOBHE PABHOCHJIbHOCTH

/@ > 9@ = (a—1)(f() — g(z)) > 0.

Tenepb pacCMOTPUM HECTPOroe HEPABEHCTBO o/ (@ a9
a > 0. Torma

1(@) = @
1) ) oy [0/ = a2,
/@ <o) = [a/(z) < 9@

= [GIPUE ZHD 20 = - 0UE g <

Wrax, ais soboro a > 0 BepHO, 4TO
a/® < a9®) = (a - 1)(f(z) - g(z)) < 0.

[Ipu paccMOTPEHNH HEPABEHCTBA a/@) < 9) menserca
npousseaenus B (33), u MbI mosrydaem




[image: image28.jpg]TIpy KOHKPETHOM @ HEPABEHCTBO /@ > a9<”), KOHEYHO, M
OBITH PEIIeHO CTAHAAPTHBIM CIOCOOOM, M 00beM BBIKJIAJIOK TOT
Ho 3/1eCh €CcTh HEKOTOPOE MPEeHMyHIECTBO — HEe HAJI0 331y MbIBA
HaJI TeM, Kakoe a: 6oJiblie OHO MM Menbiie 1.

Kpowme Toro, n3 npasuia 5 caemyer, 4to s Jioboi ynk
h(z) umeer MeCTo e OJIHO yCJIOBHE PABHOCHJILHOCTH:

af(®) — g9(=) (a =1)(f(2) — g(=))
—T(z;_>0(<0)‘=’—T(I)—_>O(<0) (

A 3To VCJIOBHE MOXeT OYeHb obJsieryuTh peunieHue HepaBeHCTB.




[image: image29.jpg](3% —1)(2%" — 16)

>0.
2 +z—2 T

197(C1). Pemnre HepaBeHCTBO




[image: image30.jpg]0 Tak xak, B cuily npasuna 5, smax pasnoctu (3% — 3% co-
liaer co snakom npoussenenus (3 — 1)(z — 0), suak pasmocru
(2" —2%) cosnanaer co snaxom nponssenenmns (2-1)(z% -4), 10

(3° — 1)(2%° — 16) z(z? — 4)
— 20> —————— > )=
?+z-2 7 (z+2)(z—1) -

T # -2,
= {a:(z—Z) >0<==>:ce(0;1)u[2;+oo). ]
z—1 7

Orser: (0;1) U [2; +00).

08(C1). Pemmure nepasenctso ﬁ > %
[MTY, 1976, mexmar]

U Banumem uenouky pasuocusHocTei, B KOTOpOif Tpernii ne-
'XOJL OCYIIECTBJIEH B CHJLY IpaBUiIa 5:

2:
T o 2 <=>2-3’—7~3’-ﬁ~3

F-22 F-_1 @ -g@E-1 '
3T —3)(3*-1 —1) (z — logy
( ) ( 2)< (z-1)(z og; 3) <0<
(3% —2)(3% —1) (z — $logy 2) (z —0)
4=rz€[—log32;0)u<10g232;1].

Orser: [—logs 2;0) U (log; 2; 1].



[image: image31.jpg]Jlorapudpmuyeckue HepaBeHcTBa BUAA
log, f(z) > 0(< 0)

Pacemorpum nepasencrso log, f(z) > 0(< 0), rae a — 3

HOE NOJIOKUTESIbHOE YncJio, ormanoe or 1. O3: f(z) > 0.

e Ecma > 1, 1o log, f(z) > 0(< 0) Torma u TosbKO TON
xorga f(z) > 1(< 1), e (a—1)(f(z) —1) > 0(< 0).

e Eom0<a<1,1o0log, f(z) > 0(< 0) Toraa u TosbKO TON
xorga f(z) <1(> 1), r.e. onars (a — 1)(f(z) — 1) < 0(> 0)
U, naobopor, ecsm (a — 1)(f(z) — 1) > 0(< 0), 10
upu a > 1 umeem f(z) > 1(< 1), a Toraa log, f(z) > 0(< 0
upu 0 < a < 1 umeem f(z) < 1(> 1), a rorma log, f(z) >
(<0).

Culenioparesibio, MMEET MECTO YCJIOBHE PABHOCHJIBHOCTH
03
log, f(z) > 0(< 0) <= (a—1)(f(z) —1) > 0(< 0). (

MoxHo 3anucarn TNOJTHOE yCJIOBHE PABHOCHJIBHOCTH, BKJIIO

ouee OI13:

f(z) >0,
log, f(z) > 0(< 0) += {(a ~1)(f(z) - 1) > 0(< 0).




[image: image32.jpg]Yenosus pasrocusibnocTn (36) u (37) Bepust (1uis obonx 3ua-
KOB) M IS HECTPOIOTrO HEPABEHCTBA

log, () > 0 €2 (a - 1)(f(2) 1) > 0.

llosmoe (¢ yuerom OI13) yciioBne paBHOCHJIBHOCTH JIJIAA HECTPOTOrO
HePABEHCTBA UMEET BUJL

f(z) >0,
g, e} & 0 ) o=+ {(az— (/@) 1) <03 0).



[image: image49.jpg]2
wa=22-z-2=(z-2)(z+1) = (z - —21-) - g—, rpabuK# KOTOpbIX
nocrpout smoboit mkosbauk. Ilepsas napabosna nepecekaer och a
I TOYKE @ = 2; BEepUIMHA BTOPOit Napabosibl HAXOMUTCH crnpasa oT

OCH a B TOYKEe T = §, a = —-4‘. Hepnoe HEPABEHCTBO BLIINOJIHEHO

wiyTpu napaboant @ = —z? —z + 2, a BTOPOE BBLINOJIHEHO BHYTPH
-z-2.

napabosst @ = z°

Puc. 89

U3 pucynka 89 BUIAHO, YTO CHCTEMA MMEET MOJIOKHTEIBHBIC

PCIICHHSA IPpH a € (—g;?). L}

Orser: (—%;2).




[image: image33.jpg]Norapudmuyeckme HepaseHCTBa BUAa
log, f(x) > log,g(z) n GOnee cnoXxHbie HepaBeHCTBa

Paccmorpum nepasenctso log, f(z) > log, g(z), rne a > 0,
u /1. O13 onpenensierca cucreMoit

{f (z) >0,

g9(z) > 0.

» Ecma > 1, 1o log, f(z ) > log, g(z) Torma u TOJBKO TOIMA,
xorma f(z) > g(z), r.e. (a—1)(f(z) —g(z)) > 0.

¢ Ecm 0 < a < 1, 10 log, f(z) > log, g(z) Torna u Tosbko
Toraa, xorga f(z) < g(z), T e. onsars (a — 1)(f(z) — g(z)) > 0.
U, naoGopor. Econ (a — 1)(f(z) — g(z)) > 0, T0




[image: image34.jpg]npu a > 1 umeem f(z) > g(z), a Torna log, f(z) > log, g(z)
npu 0 < a < 1 umeem f(z) < g(z), a Torna onars log, f(z)

> log, g(z).
MBI OJIYYHIIM YCJIOBHE PABHOCHJILHOCTH

log, f(z) > (<) log, 9(z) &5 (a - 1)(f(z) — g(z)) > 0(< 0). (

MOXHO 3aIMCATH TOJIHOE YCJIOBHE PABHOCHIILHOCTH, BKJIIO
omee O13.

f(z) >0,
log, f(z) > (<)log, g(z) <= {g(r) >0,
(a=1)(f(z) —g(z)) > 0(< 02-




[image: image35.jpg]Hanpumep, MOXKHO 0U€Hb IIPOCTO PEIIMTH HEPABEHCTBO B

log, f(z) — log, g(z)

") 20(<0).




[image: image36.jpg]Bocrosib3oBaBIIMCh PABUIIOM 7, HEMEIJICHHO I0JIyYaeM, YTO

o, /(@) ~Toga0(z) | _ o 913 (a =D (x) = 9(x))

@) h(z) >8(s0)

(42)



[image: image37.jpg]JNlorapudMsbl C NepeMeHHbIM OCHOBaHUEM

Paccmorpum seipaxenne y(z) = 1ogg(,) f(2).
ITo onpenenennto, s moboro ¢ > 0, ¢ # 1 nonarawor

_ log. f(z)
loge(s) f(2) = baola) (46)
1.¢. logg(g) f(z) — 910 wacTHOe mByx sorapudpmos, n oGracthio

OIIPEIEJICHUA ABJIACTCA MHOKECTBO X, HA KOTOPOM
f(z) >0, a(z)>0, a(z)#1.

Tenepn scno, wro y(z) = log,(,) f(z) nenpeprisna n auddepenm-
pyeMa B 061aCTH ONpeiesIeHns, HO 3TO yXKe He Jiorapudmudeckas
(pyHKIMA ¥ HAKAKHMH CBOJCTBAMH MOHOTOHHOCTH OHa, BOODLIE To-
nops, He obJanaer.

Paccmorpum ypasaenune

log,(z) f(2) = logqs) 9(2).
liro OJ13 sapaercsa cucremoit
a(z) > 0,
a(z) #1,

f(z) >0,
g(z) > 0.

Bocnosnbdyemes onpenesienuem (46) u nostyanm B O/13

lgf(z) _ lgg(z)
lga(z) lga(z)
= g f(z) =1gg(z) <= f(z) = g(2).

l“ga(z) f(I) = lOga(z) g(I) b

Hraxk,

108a(z) £ (2) = 10gaz) 9(z) £ f(2) = g(a). (47)





[image: image2.jpg]MoxHO 3anucarh MOJHOe YCJI0BHE PABHOCHJIBHOCTH

f(z) = g(2),
a(z) > 0,
loga(x) f(I) - 10ga(z) g(I) Aand a(z) # 1,
f(z) >0,
g(z) > 0.

—

Pexomenpauus. [Ipu pemenun ypasnenns

10g,(z) f(z) = 108, (z) 9(2)

MOXKHO MCIOJIB30BATh PA3JIMIHbBIC TIOIXO/bL.

1. Mozxno cuayasa pemnts ypasuenne f(z) = g(z), sarem
6parh Kopuu. [lj1s 3TOr0 JA0CTATOMHO IPOBEPUTH YCJIOBUA B CH
Mme (48).

2. Moxuo pemnrts ypasuenue f(z) = g(z) u ne moanso
Cs yCJIOBMAMM paBHOCHIbHOCTH (48), a BMeCTo 3TOrO 3arem
JIATh TPOBEPKY, MOCTABUB HAllJIEHHBIE KOPHH B 3a/1aHHOE Y PABHE|

loga(z) f(z)= logn(z) 9().
217(C1). Haitamre cymmy kopueit ypasnenus log, z + 2log, 2

[MT'Y, 1998, xumdak]
[0 Peunm ypasHeHue:

logy z + 2log, 2 =3 <=

z >0,
—={T#L :»[log?z:l’ﬁr:z
logy = + —3 logyz =2 z=4

logy x

Orcioza ceiyer, 4To cyMmMa KopHeil pasna 6. m
Orser: 6.





[image: image38.jpg]MoxHO 3anucarh MOJHOe YCJI0BHE PABHOCHJIBHOCTH

f(z) = g(2),
a(z) > 0,
loga(x) f(I) - 10ga(z) g(I) Aand a(z) # 1,
f(z) >0,
g(z) > 0.

—

Pexomenpauus. [Ipu pemenun ypasnenns

10g,(z) f(z) = 108, (z) 9(2)

MOXKHO MCIOJIB30BATh PA3JIMIHbBIC TIOIXO/bL.

1. Mozxno cuayasa pemnts ypasuenne f(z) = g(z), sarem
6parh Kopuu. [lj1s 3TOr0 JA0CTATOMHO IPOBEPUTH YCJIOBUA B CH
Mme (48).

2. Moxuo pemnrts ypasuenue f(z) = g(z) u ne moanso
Cs yCJIOBMAMM paBHOCHIbHOCTH (48), a BMeCTo 3TOrO 3arem
JIATh TPOBEPKY, MOCTABUB HAllJIEHHBIE KOPHH B 3a/1aHHOE Y PABHE|

loga(z) f(z)= logn(z) 9().
217(C1). Haitamre cymmy kopueit ypasnenus log, z + 2log, 2

[MT'Y, 1998, xumdak]
[0 Peunm ypasHeHue:

logy z + 2log, 2 =3 <=

z >0,
—={T#L :»[log?z:l’ﬁr:z
logy = + —3 logyz =2 z=4

logy x

Orcioza ceiyer, 4To cyMmMa KopHeil pasna 6. m
Orser: 6.




[image: image39.jpg]MNokasaTenbHble HEPaBEHCTBA

Paccmorpum nepasencTBo
a(z)7@ > a(z)9®),

e a(z), f(z), g(z) — nenpepoiBabie pynkuuu na X.

OJI3 nepasencrsa 3agaerca ycyosueM a(z) > 0.

Bocrosipzyemes onpejiesieHneM CJI0XKHOI 9KCIOHEHTHI, B3AB B
KitecTBe ¢ YucsIo e (MOXKHO B3ATH Jio6oe Jpyroe JOnyCTHMOe “H-
€10).

Hepasencrso a(z)/®) > a(z)9®) npuanmaer sun

ef/(@)Ina(z) - c9(z)Ina(z)

i, ucnosbays (33), mosiyuMM paBHOCHJIBHOE HEPABEHCTBO

(¢~ 1)(f(z) Ina(z) - g(z) Ina(z)) = (e~ 1)(f(z) — g(z)) Ina(z) > 0,

0, ncnosibsys (36), naiiem OKOHYATEILHOE YCIIOBHE PABHOCHJIBLHO-
CTH

a(@)’@ > a(z)?@ 28 (a(z) - 1)(f(z) — g(z)) > 0. (50)

MoxkHO 3amucarh MOJIHOE yCJIOBHE PABHOCHJIBHOCTH JJIA CTPOrOro
lCPABEHCTBA

a(z) >0,

(a(@) - V(@) — g(a)) 0. OV

a(z)/@ > a(z)?®) —= {




[image: image40.jpg]JlorapudmMuyeckue HepaBeHCTBa

Paccmorpum nepasencTso log(z) f(z) > 0.
O/I3 s1eBoii wacTn onpenenserca cucreMoit

a(z) > 0,
a(z) #1,
f(z) > 0.
Bocnosesyemcs onpenenennem (46) u npasusiom 6:
Ig f(z) flz) -1
10go(z) f(z) = Rilz) >0 afw) = >0+

= (a(z) = 1)(f(z) —1) > 0.




[image: image41.jpg]Jmeer MecTo yCJIOBHE PABHOCHJIBHOCTH
logaz) f () > 0(< 0) €8 (a(z) — )(f(2) 1) > 0(<0). (

MOoKHO 3anMCATh TOJIHOE YCJIOBAE PABHOCHJILHOCTH, BKJIIO
jomee OJ13:

a(z) >0,

IOga(:) f(.’L‘) 2 0(< 0) v {f(l‘) >0, (
(a(2) = 1)(f(z) = 1) > 0(< 0).

Jljii HECTPOrOro HEPABEHCTBA YCJIOBHE BHIMJIAAUT IO-HP,
romy:

a(z) > 0,

loguo £(#) > 0(< 0) &= 1 49 7 & (

(a(z) = 1)(f(z) 1) 2 0(< 0).




[image: image42.jpg]priovatomee OJ13:

a(z) >0,

f(z) >0,

g(z) >0,

(a(z) = 1)(f(z) — g(z)) < 0.
Ilpn pemenus HECTPOrOro HEPABEHCTBA YCJIOBUA PABHOCHIIb-

HOCTH TIPUMYT BUJL

108a(z) (%) < l0gg(z) 9(x) = (58)

loEa(z) f(.’t) > (<) k)ga(x) g(z)

i z) > (59)
(a(z) - 1)(f(£) —9(z)) 2 0(<0);

IpUYeM, KaK BHJIHO, 3/1eCh YYUThIBaeTCa vesiosue a(z) # 1.




[image: image43.jpg]log,(z) f(z) — logq(z) 9(z)
PacecMoTpum HepaBeHCTBO

h(z)
Bocnonpsoasumes (54), nosygaem, aro B OJ13



[image: image44.jpg]log(z) f(z) — log,() 9(z)
h(z)

20(<0) =

(a(z) — 1)(f(z) — g(=))
h(z)

20(<0). (




[image: image45.jpg]1 4
ke < 4log, 3 —1.

223(C5). Pemnre nepaBeHCTBO ™

[M®TH, 1990]
z>0
0 Haiinem OJ13: {a: £1

nee K obuieMy 3HAMEHATeJNII0 M BOCHosIb3yeMcs npasuiamu 9 u 10:

"=z € (0;1) U (1; +00). IIpusenem

logg z + 4 loggz+4< 2
1+ logg z loggz +1 = logy

2log? = + 3logy z — 2 o (logg  + 2)(logg = — 3) L

loggz(loggz +1) logg z(logg z + 1)
1
_ (logg z — logg ﬁ) (logg = — logg 3) <0 om
| logg = (logg = — logg §)
| (z-F)@-3)
=

(z - 1)(z -3

Orser: [51—1-,%) U (1;3].

<4log,3 -1+

0=z 6[81 9)u(l;s]. L]




[image: image46.jpg]226(C5). Pemnte nepasencrso log(1-42) (sz - z"’) <1l
[MTY, 1989, reorp. db-1]
0 Haiinem cuavamna OI13:

10 — 22 > 0, z € (—V10; V10),
l(:‘a: 22 >0, <= zE(O;%), < z € (0;3) U (3; V10).
10 —22 #1 z#+3

‘T'eneps Bocnosibayemes ycsiosueM pasHocusbHocTH (57) B OJ13:

2)<

Lo-) (L2 10+2) <0

>04=z€(-3;3)U (285,+oo)

10g(10-22) (%E ~ zz) <1 <= log(19_42) (lgz
, 013
< 10g(10-42)(10 — %) &=
<= (z—-3)(z +3) (z— =

Vaurssaa O3 u To, uro % < /10, nosyyaem okoH4YaTEJbHBIH

orser. B

Orser: (0;3) U (%, \/1—5)



[image: image47.jpg]238(C4). HaiiTn Bce 3HaueHNsA TAPAMETPA @, IIPU KAXKJIOM U3 KOTO-
pbIX ypasHenue vz — 8 = —az + 3a + 2 uMeeT eIMHCTBEHHOE
peliesue.

[M®TH, 2000]

O Takue ypaBHEeHMS NPOLIE BCETO PEUIATh 3AMEHON NepemeH-
ynix. Iycrs /z — 8 = t, t > 0, Torna = = t>+8 u ypasuenue npumer
wi at? +t+5a—2 = 0. Teneps 3a1a4a COCTOMT B TOM, YTOGBI HANTH
ICe a, TIPU KOTOPBIX ypasuenue at’+t+5a—2 = () uMeer equucTBen-
l0¢ HEOTPHIATEJILHOE PelieHHe. DTO MMEET MECTO B CJIELYIONHMX
L1y dasx.

1. Ecom @ = 0, 10 ypaBHEHHEe MMEET IMHCTBEHHOE pelieHue
=2

2.Ecima#0n

D=1-20a%+8>0<=ac(-0,1;0,5),

10 MMeeM €JIMHCTBEHHOe HeOTPUUATeJIbHOE pelleHue, eCJin KOpPHHU
PA3HBIX 3HAKOB, T. €.

titr=2"2<0e=ae (0;%—].
(llpu a = 2 nosiyqaem t; = 0, ¢ =—l<0)
5 1=0,12 a <0
3. Ecoima#0n
K a=-01=>t=5,
R S [a=0,5=>t=—1,
10 OJIHO HEOTpUIATEIbHOE pelmenne umeeM npu a = —0,1. |

Orser: {—0,1} U[0;0,4].




[image: image48.jpg]242(C5). IIpu KakuxX a CymecTByer MOJOXKHUTEJIbHOE pelenue
pasencrsa 2 > |z + a| + 227
0 Dra 3aa4ya CBOAMTCA K cJieaylomeii: Haiitu Bce a, npu K
|z +a| <2-2?
z>0
peurenus ne rpebyercs naxonuts!). Bocnosbsyemca yciosnem
nocusbHocTH (19):

PBIX CHCTEMa HepaBeHCTB { uMeeT peleHue (C

) T4+a<2-2% a<2—-z-1x
{lzz:gl<2 e dzt+a>a2-2 < a>z?—z—
x>0 @ >0.

ByJiem pelarh HepaBeHCTBa B IIockocTH (&, a). s aroro
M CHAYAA rpAdUKH COOTBETCTBYIOUMX ypaBHenuil: a = —z% —z
ua=z?—z — 2. Iro GynyT napaboisi:

2
a=-a?-z+2=—(z+@-1)=—(s+3) +3




