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MeTtoj1i pannonanusanny Jijisl oKasaTeJAbHbIX 1 JOTapu(PMUICCKIX, a TAK/Ke CMelIaHHBIX HEPABCHCTB

MeToj1 pannonannsanym — 3TO CI10COO pelieHns] HEKOTOPhIX
HEPaBEHCTB, KOTOPbIA 1103BOJILET JOBOJILHO CUJILHO VIIPOCTUTL PEIIeHUE
11 BbluncacHus. OH NPUMEHNM JIJI HCKOTOPBIX HEPABCHCTB, B KOTOPBIX
MPUCYTCTBYIOT (DYHKIINN PasHoOro THIa: U palllloHaJbHbIE, I
[oKasaTe/bHbIe, 1 JIorapugMuiecKe, u Jip.

Metoj palnonasuzalnm Jjigd [oKa3aTeJIbHBIX HEPaBEHCTB

PacceMoTpuM MeTOJI pallMoHaJ M3l I PelleHus IoKa3aTe bHbIX

HEPABEHCTB BUIa

(h(2))! = (h(@)?" &

(h(x) =1)(f(z) = g(x)) =0
h(z) > 0

Fcam Obl MBI peliajn JaHHOe HePaBEeHCTBO KJIACCUICCKUM CIIOCODOM,

(1)

TO OHO OBbLJIO Obl PABHOCUJ/ILHO COBOKYIITHOCTH:

h(z) > 1

(1)

JlokazaTebeTBO

[Toxkazkem, uTo pemrenns cucreMbl (1) n copokynroctn (17) conajaror.

[TepBoe HepaBeHCTBO cucTeMbl (1) PABHOCKIBLHO COBOKYITHOCTH
(h(z) =1
{f () = g(z)
hiz) <1
i {f (z) < g(z)
CopokymHocts (1') paBHOCHIBHA COBOKYITHOCTH
(h(x) =1
{f () = g(z)

{O < h(x) <1
| f2) < g()

3aMeTHM, 9TO pelieHne COBOKyIHocTH (@) mtoc yeiaosne h(x) > 0 wu

VoV

(@) ;

/N

74\

VoWV

(b) :

perierye cOBOKYIHOCTH (D) MOJHOCTHIO COBIAIAIOT.

[ [pnmep ucronb3oBaHusd
Perre HepaBeHCTBO

r—1 2%
X < X
=) <)

» [Ipumennm MeTo)r palpoHaguzalnnm Jjid JIaHHOI'O HepaBEeHCTBa, Tak

KAK OHO y7Ke 3armcano B myzkiom mam sue: hY < hY.
(2° —x —1)(z + 1)

(5172—1 1) ((SIZ—l)—(QQIf)) < 0 - ($—1)($—|—1>

X X

> () > ()
r? — 1 (x — 1)(x + 1)

Perrmm KazKJI0€ HEPaBEHCTBO METOJIOM MHTCPBAJIOB.

< 0

[lepBoe HepaBeHCTBO PaABHOCUILHO

(x 1_2‘/5> (:1: 1+2\£) (z+1)
(z —1)(z + 1)

< 0

© @ & —
-1 1-V5 1 1+/5
2 2
1 -5 1+5
CrnenoBarenbho, x € (—oo; —1) U (—1; 2\/_ U (1; +2\/—
Pemtenue sToporo nepasencrsa ) )
- > 0
(x — 1)(x + 1)

— + = +
1 0 1

[ [epeceuem MHOZKeCTBA pelieHnit 9THX JIBYX HepaBeHcTB. Crie/10BaTe/ILHO,
UTOI'OBBLIM OTBET K 3a/lave:

1 -5 1 ++/5
xé(—l; v U(l; V0

2 2

MeTto pannonanuzaiun Jiid JorapupMuiecKnx HepaBeHCTB

PaccMoTpuM MeToJI paliMoHAJIU3AIMNd JIJIsT PelleHus JorapupMuie-
CKIX HEPaBEHCTB

(h(z) = 1)(f(x) = g(x)) =0
flx) >

K

0
(x) >0 (2)
h(z) > 0
h(x) # 1
Feam Obl MBI pelianan JaHHOe HePaBeHCTBO KIACCHIECKIM CIIOCODOM,
TO OHO OBIIO OBl PABHOCHJILHO COBOKYITHOCTH:

_ h(z) > 1

flz) = g(@)
g(xz) >0

(2)
0 < h(x) <1

JloKazaTebeTBO

1 IOKazKEM, 9TO DPCIICHNZ COBOKYIIHOCTU 1 CUCTEMDBLI COBIIAJdAIOT.

[TepBoe HEpaBEeHCTBO CHCTEMBI (2) PABHOCKIBLHO COBOKYITHOCTH

_ {h(x) 1
f(z)
1

g(x)
{h(x)
| f2) < g(w)

CosokytHocTh (2') paBHocabHa (ecin Buimcats O3 oTaenbH0) coBO-

VoV

(c) :

74\

A\

KYITHOCTH
flz) >0
g(xz) >0
h(x) > 0
h(z) # 1
"y _( )
h(xz) > 1
{f (x) = g(z)
{h(x) <1
| f(2) < g()

3aMeTHM, UTO pelieHne coBoKynHocTH (c¢) mmoc yenosust f(x) > 0,
g(x) > 0, h(x) > 0, h(x) # 1 u pemenne cucrembl (d) MOJTHOCTHIO
COBIIAJIAIOT.
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[ [pnmep ucronb30BaHusd

Perure HepaBeHCTBO
| 202 4+ 3z — 5
0

» DBroinnmem u permnM O/13 oTnenbHo:
7 —1>0 (x —1)(x+1) >0
2 - 4
r-—1+#1 N T # +£v2 N
2% + 31 — 5 2(x — 1)(x +2,5)
> ()
r+ 1 T+ 1

<1

> ()

r € (—oo;—1) U (1; +00)
T ::\/i <~
r € (—2,5 —1)U(1;400)

r € (—2,5—V2) U(=v2,=1) U (1;V2) U (V2; 400)
Tornana O3, yanteiBag, arto 1 = log(xg_l) (z° — 1), naine nepasencTso
PABHOCUIBHO HEPABEHCTBY

(:1:2—1—1)<

(2% — 2)(—2° + x* + 4o — 4)

20° 4+ 3x — 5
T+ 1

(x2—1)> <0 &«

<0 &
r+ 1
(x = V2)(z + V2)(z°(x — 1) — 4(z — 1)) S0 o
x+1 ~
(. = V2)(z + v2)(z° = 4)(z — 1) P
r+1 ~
(z — V2)(x +V2)(x — 2)(x +2)(z — 1) -
x+1 ~

[losryuennoe HepaBeHCTBO MOAKHO PEIIUTHL MEeTOJ0M UHTEPBAaJIOB:

+ -+ -+ =+

@ © @ ®
-2 -2 ~1 1 V2 2

=

Taxnm obpasom, pemienneM oyiyT ¢ € (—oo; —2] U [—v/2; —1) U
15v/2] U [2; +00).

[lepeceuem nannoe pemtenne ¢ O3 1 moyanM UTOroBLI OTBET K 3a/1a4¢:

r € (—2,5 —2]U(—=v2;—1) U (1;V2) U [2; +00)

boJsiee 00Nl ciayydail IpuMeHeHNsT MeTojla PalllloHaJIn3al[lnn

Ecim nepasencrso npejpcrapieno B Buge F(x) V0 (V — onuH 13 3Ha-
KOB =, <, >, <), npuieM QyHKims F'(x) sBisieTcss Mpon3BeieHeM
/WM YaCTHBIM HECKOJIbKNX MHOyKKUTE e, To Ha O/13:

e eyt kakofi-To MuozKuTens nveer s h(x) @) — h(z)9®) 1o ero
MOKHO 3aMeHnTh Ha (h — 1)(f — g);

® cC/l KaKOH-TO MHOZKHTe/L MeeT Bl 10g, ) f(x) — logy,) g(x),

TO ero MoyKHO 3ameHnTh Ha (h — 1)(f — g).

[ [puMmep ucnosibzoBaHmd

Peryre nepaBeHCTBO
(3+ 2 —22°)1og, ., (3x +5) =0

» /lanHoe HepaBEeHCTBO MOYKHO IepenucaTh B BUJIE
(3+ 2 —227°)(log, . (3x +5) —log,.,1) =0

(Tax xak log, 1 = 0)

Terepb HepaBeHCTBO IpPeJICTaBICHO B HEOOXOJIMMOM HAaM BHJE: CIIpaBa
HOJIb, CJIeBa IIPOU3BBe/IeHNE JIBYX CKOOOK, IpIIeM oJlHa U3 HIX — Pa3sHoCTh
JTOrapu@PMOB ¢ OJMHAKOBLIM OCHOBaHUEM.

Boimummem oraensio O/13:

r+2>0 .
r+2=+1 @xE(—g;—1>U(—1;+oo)
dr+ 5 >0

Torna na O/13 M0xKHO 3aMEHUTHL BTOPOH MHOYKUTE/IBL 110 METOY PaIlio-
HaJIM3allii, TO eCTh NCXO/[HOe HepaBeHCTBO Ha OJ13 paBHOCHIBHO Hepa-
BEHCTBY:

B+z—-22)z+2-1)Bz+5-1)=>0 <«
(22" —x —3)(z 4+ 1)(3z + 4) <

0 <
2x =3)(x+1)(z+1)3Bx+4) <0 &

xr e |——:

)

O | =~
DO | OO

[lepeceuem jgannoe pemenne ¢ O /13 1 mosyauM HTOTOBBIN OTBET K 3a/1a4e:

c - 1 |U 1 3
e |2 .3
- 37 72_

[ [puMmep ucnosibzoBaH sl

Perure HepaBeHCTBO
(3" — 1)(0,25" — 16)(ba* — 9z — 2) < 0

» /lannoe HepaBeHCTBO YzKe NPEJICTABJICHO B HYZKHOM HaM BHUJIE: clipaBa
HOJIL, CJIeBa IpousBejieHe Tpex Muoxkutesei. OJ13 jganHoro nepapeH-

crBa: € R.
Taxum obpaszoM, HepPaBEHCTBO PABHOCUILHO:

(3" —39(0,25" — 0,25 9)(ba* — 9z —2) <0 &

(3—1)(z —0)(0,25— )(z — (=2)(z+ )z —2) <0 &
2-(=0,)z(x+2)(z—2)br+1) <0 <
r(x+2)(x—2)5z+1) =0

(MBI pasjie/IiIn IPaByIo i JIEBYIO YaCTH Ha oTpuiare/ibHoe qucio —0, 75)
Pemnup ganHoe HepaBeHCTBO METOJIOM UHTEPBAJIOB, HOJIYUNM

T € (—o0; —2} J|—— 0| U [2;+oo)

SaMeTnM, 4TO JlaykKe eCcJIM B OCHOBaHWUM CTeIIeH! 1IN JJorapudpma Haxo U T-
Cst KOHKPETHOE 11eIIo @, a He pyHKiwst h(x), 7o ckobky (a—1) onyckarh
HeJIb34l. -

[ [puMmep ucnosibzoBaHmd

Perure nepaBeHcTBO
(1 —42%) - (logs(z + 2) — logys %)
dQr+l _ 8

» Haiinem O/13 nannoro HepaBeHCTBa!

> 0

x+2>0 x> —2
z? > () & r # () & x € (—2;0)U(0;2)U(2; +00)
2t 8 £ () T # 2

Pemmnm Jlannoe HepapencTso Ha OJ13.
Ha OJ13 logs(z + 2) = logys(z + 2)%, ciiejoBaTelbo, IpUMensis MeTo/l
PALMOHAIN3AIIAN, TTOJIY IHM:

(42° — 1)°(25 — 1)((x + 2)* — o)

2 Dz+1-3 SO =

(22 — 1)°(2z + 1)°(z + 1)

< 0
T — 2

PGLHI/IB JaHHO€ HEPABCHCTBO METO/JIOM MHTEPBAJIOB, 110JIY 1M
r € [—1;—0,5/ U0, 5: 2)

[lepecexas jannoe pemenne ¢ OJ13, moaydnM UTOTOBBIN OTBET:

r € [—1:—0,5] U0, 5: 2)



