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Uhwmalasqan intervallar usil.
Tensizliklerdi sheshiwdin uliwmalasgan intervallar
usilt  f(x)v0, turdegi tensizliklerdi sheshiwde payda-

lanilads, bunda v — belgisi > > < < , belgilerinin birewi,

alinadi.
f(x) — logarifmlik, korsetkishli, irracional yamasa

trigonimetriyaliq funkciya.
Sheshiwdin algoritmi tdmendegishe boladi:
1. f (x) funkciyasinin aniqlaniw oblastin tabamiz.

2. f(x) funkciyasinin nollerin tabamiz.

3. Funkciyanin nolleri argal onin amglaniw oblastinda
bolingen araliglardag: funkciyamn belgilerin amglaymiz.
Bumin ushin harbir araligtag: golayli sandi ahp funkciyamn
manisin tabamiz.

4. f(x) funkciyas: saykes belgige iye bolgan
arahqlard: biriktirip sheshimnin juwabin jazamiz.

Bul usillardin tiykarinda kesindide uzliksiz funkci-
yanin eki nollik manislerinin araliginda belgisinin turagh
ekenligi jatadi.

Uliwma jagdayda kop waqitti alatugin har bir inter-
valdagi nogatlarda funkciyanin manislerin esaplawga tuwra
keledi.

Jetilistirilgen intervallar usil.

Biz bul statyada tiykari logarifm, dareje astindag
anlatpas1 kopagzah bolgan logarifmlik ham koérsetkishli
tenlemelerdi bolshek racional yamasa racional tensizli-
klerge keltiriwge misallar garaymiz.

1. Témendegi logarifmlik tensizlikti qarayiq

log,,,, f(X)>log,,, 9(x) 1)
bunda a(x), f(x), g(x) - bazibir funkciyalar.

Bunday tensizlikti sheshiwdin standart
tomendegi eki jagdayga alip keledi.
Birinshi jagdayda O<a(x x . tefsizlik f(x)<g(x)
kériniske keledi.
Ekinshi jagdayda a(x) >1, tensizlik f(x)>g(x) ko-
riniske keldi.
Usi eki jagdaydi biriktiriwge bola ma?- degen so-
raw payda boladi. Bul sorawga témendegi dalillewsiz gabil
etilgen teorema juwap beredi.

1-Teorema. Ioga(x) f(x)> Ioga(x) g(x) logarifmlik
tensizligi tdmendegi sistemaga ten kushli boladi:
a(x)>0,
a(x) =1, 2
f(x)>0,
g(x) >0,
(@) =(f(x)-g(x)) 0.

usih

1-Misal. Tensizlikti sheshin
log, ,(x*-1)>log, ,(2x* +x~3).

Sheshiliwi.  1-teoremadan
tensizlikler sitemasina iye bolamiz:
X—2>0,
X—2=1,
x*—1>0,
2x?24+x—-3>0,
((x=2)-D((x* =1) — (2x* + x—3)) > 0.

paydalanip  tomendegi

Birinshi 4 tensizlikti sheship berilgen tensizliktin
aniglaniw oblastin tabamiz:
X>2,
X#3,

X <—1yamasa x >1,
3
X< -3 yamasa x >1.

Bunnan: x e(2,3) U (3, +x).

Endi sistemanin 5-tensizligin sheshemiz. Apiway: tur-
lendiriwden keyin tensizlikke iye bolamiz

(x=3)(—x*—x+2)>0.

Ekinshi kobeyiwshige -1 di kobeytiw argal: tensizliktin
belgisin almastiramiz:

(x=3)(x* +x-2)<0.

Bul tensizlikte ekinshi kobeyiwshinin korenleri 1 ham -
2 ge ten ekenligin amglawga boladi. Sonligtan, ekinshi ko-
beyiwshini ekiagzalilarga jayiw arqali tdmendigige iye bo-
lamiz :

(x=3)(x-1(x+2)<0.

Bul tensizlikti intervallar usili menen ansat sheshiwge
boladt: x e (—o0,-2) U (Y, 3).

Aldin tabilgan aniglaniw oblastin esapqa alip berilgen
tensizliktin sheshimine iye bolamiz.

Juwabi: xe(2,3).

2. Endi korsetkishli tensizlikti qaraymiz

a(x)"™ >a(x)9™ ®3)

Jogandagi siyaqli bul tensizlikte eki jagdayga alip
keledi.

Birinshi jagdayda darejenin tiykari1 on, biraq birden ki-
shi (tensizliktin belgisi o6zgeredi), ekinshi jagdayda
darejenin tiykari birden ulken (tensizliktin belgisi saqgla-
nadr).

Logarifmlik tensizliktegi jagday siyaql tensizlikti
sheshiwdi apiwayilastiriwga boladi. Bul usil tomendegi
teoremaga tiykarlangan.

2-Teorema. a(x)'™ >a(x)?" korsetkishli tensizligi
tomendegi sistemasina ten kushli boladi:

a(x) >0,
a(x) =1,

(@) -1(f(x)-g(x))=0.
2-Misal. Tensizlikti sheshin

)




(X2 = X = 2)@ D > (x2 = x—2)@),
Sheshiliwi. (4)-sistema siyaqli tefisizlikler sistemasin
duzemiz:
x? —x—2>0,
X? —x—2=#1,
(X* =x=2)-D((2x* —x—-1) —(9—x?)) =0.

Daslepki eki tensizlikti sheship berilgen korsetkishli
tensizliktin aniglaniw oblastin tabamiz:

X # —lig/ﬁ.
Keyin tiykarg tefisizlikti garaymiz
(X* =x=2) =D((2x* —=x—1) — (9— x*)) = 0 ham
apiwayilastiramiz: (x* —x —3)(3x* —x—-10)>0.

Bul tensizliktegi birinshi kobeyiwshinin korenin biz
‘. _1£413  Ekinshi kobeyiwshinin

X € (~oo, ) u(2,

1+;/1_3)U(1+;/1_3,+00)

aldin aniglagan edik:

2
koreni: , _1x121, 5 y —2.
3,4_T X3 = 3 4
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Endi korenlerdi tartiplestiremiz: 3<+/13 <4 bolganhg:
sebepli, X5 <X <X, <X, boladi. Intervallar usihn
gollamw argali tiykarg: tensizliktin tomendegi sheshimine
iye bolamiz: Xe(_w'_ﬁ)u(l—«/l_iﬂ 2)u(1+\/1_3,+00).

3 2 2

Aldin tabilgan amglamw oblastin esapga alsag, juw-
maglawshi sheshimge iye bolamiz:

o L

5
X € (—o0,— =) U
6(003)

Biz keltirgen musallarda apiwayilastirilgan intervallar
usilin paydalandiq. Bul usildini mazmum quramali F(x)
F(x)v0 ten  kashli
G(x)v0 tensizligine keltiretugin apiwayi G(x) anlatpasi

anlatpasin tensizligine bolgan

menen almastiriwdan ibarat boladi. Bizler joqaridagi

misallarda F(x)=log,,, f(xX)—log,.,, 9(X).
anlatpasin G(x)=(@(x)-D(f(x)—g(x)). al
F(x)=a(x) Fo0 _ a(x)g(x) al anlatpasin
GO0 =(a()-D(F()-g(¥) dpivay aslarpa

menen almastirdiq.
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REZYUME

Maqolada logarifmik va ko‘rsatkichli tengsizliklarni intervallar usulidan foydalanib echish yo‘llari misollar yordamida

tushuntirilgan.

PE3IOME

B crathe OnmUCHIBAIOTCS CIIOCOOBI peuicHusa J'IOl"apI/ICbMI/ILICCKI/IX 1 MMOKA3aTEJIbHBIX HEPABEHCTB C MCIIOJIB30BAHUEM METOJAa UHTEpPBaA-

JIOB.

RESUME

The article contains the descrition of ways for solving logarithmic and exponential inequalities using the interval method.
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O30ekcran PecniyOnmukaceiaeiH OupuHmy [IpesuneHTn
N.A.KapumoB e3unHnH <«OKOoKapsl MOHayHMAT — XEHUIMEC
Kymn» MuiHeTHHIE «KenemernMusIue ThIpHAFBl OMIIMM
JlopraiinapelHia  okapaTbuiazel,  Oackama — aiTKaHzIa
XaNKBIMBI3ABIH ~ €pTEeHrH  KYHH  KaHmgah  OOJBIVEHI
MEP3EHTICPUMHU3INH, OYIMH KaHJal TOMMM XoM TopOus
aJbIybIHA OANIAHBICIBI €KEHIMTHH YMBITIIAYbIMBI3 KEPEK) -
nered exnu [1].

TypMBICBIMBIZIBIH ~ OapiblK — calanapblHIa oOMere
achIpBUIBINT  aThIpFaH  KeH KeJeMIH peopMasiapiblH
HOTUIDKEIIWIINTY, JI9CJEN XalbIK PYYXbI YyHBSICBIHBIH
TUKJIEHWYH, Oail Tapuiixplii  MuiipacnmapAblH — TepeH
YiipeHunuyu, JoCTYp XoM YPI-01€TIIEPUMU3INH
CaKJTaHBIYBI, MOACHHUAT XOM KOPKEM 6Hep, WIUM XoM
TONMMHUH, payaXXJIaHbIYbl,eH OXMHUHETINCH >KOMUIeT oii-
NUKUPUHUH ~ ©3Tepuyu XOM  JKOKAaphl-1aybl MEHEH
axpIpaiMac OalmaHbBICIbl. OCUN KUATBIPFaH Kac oYJajaKa,
OHBIH (PM-3UKANIBIK XoM PYYXblil TOpOHMsChIHA OFaia YIIKEH
KYYalKepIIMINK Ce3MMH MEHEH KaTHac jkacay- Xop Oup
OKBITHIYIIIBI XM TOPOUSIIILIHBIH, MUHHETIN Ya3bIHTIachL.

Bacnmaypimn  kjacCc  OKBIYIIBUIAPHI  YIIBIH  JI€HE
MOJICHHSATHI cabaFbIH/Ia KapaKallllak MAIJIHN OWBbIHIIapbIHAH

maiiiananery, OKbIY >K0OaChIHA KHPTU3UY OFajia OPBIHIIEI HC.
Kapakanmak  XankKplHBIH HINMHIAE OajamapislH — Kac
©3TeIleNMKIEePHH €Callka ajiraH, OJap/IblH JeHe TOPOUSICHIH,
aKblJl — CaHACBIHBIH payaXJIaHBIYbIHA JKAaKChl TACHP
JKaCalTyFblH MWIIMH OWBIHJIAPABIH TY®PJIEPU OFa/la Kell.
Xo3upru KyHze Oys OHBIHIApAbIH YITHICPH MUIUTHHA
XaNBIKIBIK ~ Oaiipam- Haypeiz Oaiipampiana asrasmaid
kepuHuC Oepenu. ATa-0abamapeIMBI3 JOpETKeH, Om3re
IIEKEM JKETHI KelreH Oyn Muwumil Oananap oHbIHIapbIHA
ntHOap OepuIl, aHaNM3 eTUN KaparaHbIMbI3Ja , OJapJarbl
Oana opraHU3MHHE, aKbUI-CAHACBIHA YKAKCHI TOCHPIH E€TUI
oiinan TaOblIFaH OWBIH VIITHIEPHH KODIHK.

«Apkanacnak» [2] MWUIMI ONBIHBIHBIH Karbliianapbl
TOMEH/ICTHIIIE:

OiipiHIIbIap Jocien 2- Tomapra OenmHenn.Xap
TomapaaH eku Oana mbiFansl.EkM TomapmaH IIBIKKaH
OamamapapiH apackl 20 MeTpled KalIbIKJIBIKTa OOJIBII
*aimacaasl. Byn xkepie NMKaHUATHI OapbIHIIA YII XoM KbI3
Oanajap TomapAa apajachlll TypraHbl MEHEH OWBIHFa
IIBIKKaHAa ya 0anma MeHeH yn Oaya, KpI3 0ajla MEHEH KbI3
0ana MIBIKKaHBI aypeIMbIpak  Gonaznpl.Exu TopenteH
LIBIKKaH HMoibIHIbUIap 20 MeTp apaiblkraH Oup-OMpHHE




