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OueBHIHO, YTO OJHO M TO K€ HEPABEHCTBO MOYKHO PEIIUTh HECKOIBKUMH CIOCOOAMH.
VYmagHo BEIOpaHHBIM CITOCOOOM HJTH, KaK MBI TIPUBBIKIN TOBOPHUTD, PAIIHOHAIBHBIM CIIOCOOOM JIF000€
HEPaBEHCTBO PEIIUTCS OBICTPO M JIETKO, PEHICHHE ero MOJYyYHTCS KPAcHBBIM U HHTEPECHBIM. B
JIAHHOM cTaThe X04eTcs 6osiee MOAPOOHO PACCMOTPETh TaK HAa3bIBAEMBIH METO/I PAI[MOHATIHU3AIMH TIPH
pelIeHrH JOrapu(pMHUIECKUX W MOKAa3aTeJIbHBIX HEPABEHCTB, a TAK)K€ HEPABEHCTB, COAEPIKAIIMX
HEPEMEHHYO 0T 3HAKOM MOIYJIs.

Metoa panHoHaau3amuu (METOJ JEKOMIIO3UIIMH, METOJ 3aMEHbl MHOXHTEJCH, MeTOJ
3aMeHbl QYHKIHMIA, IPABIIO 3HAKOB) 3aKIIOYACTCS B 3aMEHE CIIOKHOTO BhIpaskeHus F(x) Ha Gonee
npoctoe BoipakeHue G (x), mpu kotopom HepaBeHCTBO G(x) V 0 paBHOCHIBHO HepaBeHCTBY F(x) V 0
B obJtacTH onpenencHus Beipaxkerns F (x).

BbigenvM HEKOTOpbIE BBIPAKEHHS F M COOTBETCTBYIOIIHE WM  palMOHATM3HPYIOLIHE
Beipaxkenust G, rae f, g, h — BeIpaskenus ¢ nepementoii x, a — ¢pukcupoantoe yucio (a > 0; a # 1).

Ne Bripaxxenne F Bripaxxenne G
(1.1) logaf —logag (a-D({F -9)
(1.2) log.f — 1 (a-D(f —a)
(1.3) logaf (a-DF -1

(tme f >0; g>0)
(2.1) lognf —logng (h=D(F -9)
(2.2) lognf — 1 (h=D(f —h)
(2.3) lognf (h-D(F -1
(tneh>0; h#1;, f>0;, g>0)
3 loggh —loggh F-D@-D*-D@-1)
(tneh>0; f>0;, g>0,f+1, g+1)
(4.1) hf — h9 (h=D(f —9)
(42) -1 (h = Df
(rneh>0; h+#1)
®) fr-g" (f —9h
(tmef >0;, g>0;, f+1, g+#1)
(6) If1—1gl -9 +9)
(7 Jf =g f-g
(rne f >0, g=0)

JlokakeM, Hanpumep, 4To Bblpakenue logyf — logpg Tpu BceX AOIYCTHMBIX 3HAYCHHSX
HeusBecTHOro Beipakenwii h, f, g (t.e. npu ycnoBun h >0; h#1; f > 0; g > 0) paBHOCHIBHO
Beipaxkenuo (h — 1)(f — g). Ilycts Ham TpeOyeTcs peruTh HepaBeHeTBO logy f — logng > 0. (¥)

{h>1,
f>g
{h<1,
f<g.

B cBoeii o6nactu OIpeACJICHUSA 9TO HCPABCHCTBO PABHOCUIILHO COBOKYITHOCTU ABYX CUCTECM!




Kaxnass cuctema MOJNYyYEHHOH COBOKYITHOCTH paBHOCWiIbHA HepaBeHctBy (h — 1)(f —g) > 0.

CremoBaTeNbHO, UCXOMHOE  HepaBeHCTBO  (*)  paBHOCHIBHO  CHCTEME  HEPABEHCTB:
( h>0,
h+1,
e
l g>0,
(h—1)(f - g) > 0.

AHAIIOTUYHO MOXKHO JI0Ka3aTh, 4TO0 HepaBeHCTBO lognf — logng < 0 paBHOCHIBHO CHCTEME
( h>0,
h# 1,
HEpPABEHCTB: { f>0,
g>0,

\(h—1)(f - g) < 0.

Takum obpazom, popmyna (2.1) mokazana. Ilo aHANIOTHH MOXKHO J0Ka3aTh CHPABETHBOCTD (OPMYIT

(1.1) - (1.3), (2.2), (2.3), (4.1) u (4.2).

Jlokaxkem Temepb cnpaBeaMBOCTh (opmysbl (3). Paccmorpum HepaBencTBo logph —
loggh > 0.

!
lognf  loghg
(ocyriecTBiIeH mepexoj K HOBOMY ocHOBaHHIO N). B cBoio odepean, MpeoOpa3oBaB MOIyUEHHOE
loghg—logpf
lognf-logng

B cBoeil obmacTu onpeneneHus 3TO HEPAaBEHCTBO PABHOCHIBHO HEPAaBEHCTBY

HEPaBEHCTBO, MMEEM > (0, KoTOpo€ NpH BCEX [OMYCTUMBIX 3HAUEHHUSX HEU3BECTHOTO

logng — lognf > 0,
{loghf -logng > 0;
logng — lognf <0, ()
{loghf “logrg < 0.

PaBHOCHUIIBHO COBOKYITHOCTU ABYX CUCTEM!

W3 repBoii CHCTEMBI COBOKYITHOCTH (**) MMEeM:

((h=D@—-1)>0,

_ _ h—1)(g — 0,
[{(h DfF-1 >0, ( g—f)> (h—1)(g - f) >0,

(h-1D@-1)>0 e:[h-D*(F-D@-1) >0, ‘:’{(f—l)(g—l)>0

{(h—l)(f—1)<0, (h-D*(f-1D(@-1)>0
(h-D@-1D<0
e (f-D@-Dh-D@-f)>0.

U3 BTOPO# CHCTEMBI COBOKYITHOCTH (**) UMEeM:

((h—l)(g—f)<0,

[((h=D( -1 <0, (h—=1Dg -1 <0, o
1I{(h—1)(g—1) >0 o{[(h-D2(f-1D(@-1<0, = {((};_11))((% _J?)Z%' PN
[{(h - 1D(f-1)>0, (h=1D*(f-1D(@-1<0
(h—-D@-1D<O0

e fF-D@-DHr-D@-f)>0.

Taxum o6pasom, Beipaxkenue logrh — log hnpy Beex M0MyCTUMBIX 3HAYEHUSAX HEM3BECTHOTO
pasaocuiasHO BhIpakeruo (f —1)(g — 1)(h — 1)(g — f). AHanoru4Ho JOKa3BIBAETCS MCTHHHOCTH
dopmyisl (5).



JInst oKa3aTesibCTBa CIIpaBeUIMBOCTH (GopMysbl (6) permm HepaBeHcTBo |f| —|g| > 0,
KOTOPOrO MOYKHO TIepemnucarh cienyonmm oopasom: |f| > |g|. Tlociae Bo3BeneHus oOeux yacTteit
3TOr0 HEPABEHCTBA B KBAJIPAT, MOJYYMM LETMOYKY PABHOCHIBHBIX IPYT APYTY HEPABEHCTB:

f2>g% © (f —g)(f + g) > 0. Takum 06pa3oM, IEBYIO 4acTh MCXOJHOTO HEPABEHCTBA MOKHO
3aMCHUTh PaBHOCHJIbHBIM BhipakenueM (f — g)(f + g). Anamorudno gokassiBaercst hpopmyaa (7).

PaccmoTpum HEKOTOPBIE IPUMEDHI.
Ipumep 1. Pemmts HepaBeHCTBO [0gs,43x2 < 1.

Pewenue. 3anuiieM HepaBEeHCTBO B BHIE [0g,y43X% — 1 < 0 M 3aMEHHM €ro paBHOCHIILHOI
CHCTEMOMH, HCITONB3YS METO/I PAlHOHATN3AIIH:

(2x +2)(x?—2x-3) <0, (x+1)?*(x-3)<0,
2x+3>0, o x > —1,5,
2x +3#1, x #+ —1,
x+0 x # 0.

Pemennem nmocnenneit cucreMsl apisgercs (—1,5; —1) U (=1; 0) U (0; 3).
Omeem: (—1,5; —1) U (—1; 0) U (0; 3).

Tpumep 2. Pemnts HepaBeHCTBO 10 gy 42 (4 + 7x — 2x?) < 2.

Pewenue. 3anuieM HepaBeHCTBO B BUAC [0g|y12)(4 + 7x — 2x2) — log|ys2(x +2)* <0 1
3aMEHUM ero PaBHOCUIIBHON CHCTEMOIA, HCTIONB3YsI METO/| PAL[HOHATH3AIIHH:

(Ix+2|—1)(4+7x —2x%2 —x?2 —4x—4) <0, (x+2-1D(x+2+1)(—3x?>+3x) <0,
4+ 7x —2x% >0, < (x+05)(x—4) <0,
x+2%#0 X #* =2

(x+05)(x—4) <0, © x € (=0,50] U [1;4).

{(x +D(x+3)x(x—1) =0,
&
X+ =2

Omeem: (—0,5; 0] U [1; 4).
Ipumep 3. Pemuth HEPaBEHCTBO logg(logx\/S - x) > 0.
3

Pewenue. 3ameHum AAaHHOC HCEPAaBCHCTBO paBHOCHJ’IBHOfI CHCTeMOﬁ, HCIOJIB3Ysd MCTOA
panuoHaIM3aluu.

(X
(5_1)(109“3_"_1)20' x-Nx-1)(V3-x-x)=0,
log,V3—x >0, (x—1(H3-x-1)>0,
. 3—x>0, e x<3, e
x >0, L x>0,
x #+ 3, x+1
\ x#1

(x—1)B-x—-x2)<0,
x-1DB-x-1)>0, " <x+\/1_3+1><x_\/1_—1>>0 Vi3-1

And x < 3, 2 2 = ’@TSx<2.

L x>0, 1<x<?2
x#+1

m‘1-2).

Omeem:. [ >

IIpumep 4. Permuts HEPaBEHCTBO [0g 1952 _415435(3 — X) = 109552 _5,43(3 — X).



Pewenue. 3anuieM HEpPaBEHCTBO B BUIC 1001552 _41x435(3 — %) —10g,52_5,43(3—%x) =0
¥ 3aMEHUM €0 PAaBHOCHIIBHOM CHCTEMOI1, HCHIOIb3Ys METO PAaljMOHATH3AIHH:

(mzxz—41x+34x2x2—5x+2)@-—xx—10x2+36x—32)20,
12x? — 41x + 35 > 0,
2x* =5x+3 >0, N
12x% — 41x + 34 # 0,
2x2 —=5x+2#0,
k 3—x>0

=2 (x=g) (v-15) (r-3) =0
(r-3)(=-3)>o
ol el e ulo)ves
(x—g)(x—Z);tO,
(x—2)( —%);to,
x<3
Omeem:; G, 1) U E; g) U G;Z) U (2;3).

Ipumep 5. Pemmuts nepabenctso (4x2 + 2x + D> > 1,

Pewenue.  Tlepenumem HepaBeHCTBO B Buae (4x2 + 2x + DX —1>0. Hcmons3ys
dbopmyiy (4.2), nomydaum paBHOCHIBHOE HepaBeHCTBO (4x2 + 2x)(x? — x) > 0, pelreHueM KOTOPOro
seisieTcst (—oo; —0,5) U (1; +).

Omeem: (—oo; —0,5) U (1; +o0).

MOXHO BBIISIUTH W JIOKa3aTh TaKKe HEKOTOpPHIE CIEJCTBHS NPHUBEICHHBIX B TaOIUIle
dhopmy:

(=D -DE-D@-1VO,

h>0,
h +1,
*lognf - log,qV 0 & | f>0, (8)
p>0,
p#+1,
\ q > 0.
(fg—Dh-1VO,
h>0,
*logyf +logngVv 0 h+#1, 9)
f>0,
k g>0.
{f—gvol
n/ —h9 !pf:q>0
.hp_thO = " 1: (10)
lpiq

JanHbie GOpMYJIBI HAMHOTO YIIPOIIAIOT M PALMOHAIN3ZUPYIOT PELICHNE CIIOKHBIX HEPABEHCTB.



4x2+3x—2 —(0 5)2x2+2x—1

<0.

Ilpumep 6. Pemnth HEPAaBEHCTBO Y
Pewenue. Ilpeobpa3oBaB JI€Byl0 uacTh, IOIyYHM pPABHOCHIBHOE HEPaBEHCTBO:

22x2+6x—4—_2—2x2—2x+1
< 0. Hanee, wucnonp3oBaB ¢opmyay (10), umeeMm ciemylomyr LEHOYKY

5x_50
2x%+6x—4+2x%2+2x—1 <0 (x+2,5)(x—0,5) 0
PaBHOCHUIIBLHBIX CUCTEM: { x =Y o { x =Y & (—w; —2,5] U (0;0,5].
x#0 x+0

Omegem: (—; —2,5] U (0;0,5].
Ipumep 7. Petuntsb HepaBeHCTBO log, _(x + 2) *log,,3(3 —x) < 0.
Pewenue. Ilo hopmyne (8) ncxoaHoe HEPAaBEHCTBO PABHOCHIIBHO CIEIYIOMIEH CHCTEME:

(1—x)x+Dx+2)(2—-x)<0,
2—x>0,
x # 1,
{ x+2>0,
x+3>0,
X #+ —2,
\ 3—x>0,

penenreM kotopoii sieisiercs (—2; —1] U (1; 2).

Omsem: (—2; —1] U (1; 2).
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