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MODULE
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N3 OIIBITA OBYUYEHUSA HEPABEHCTBAM, BXOJAAIIUM B MOAYJIb

Xiilasa. Magalo maktab riyaziyyat toliminin “Cobr va funksiyalar” mozmun Xattino daxil olan barabar-
sizliklor mévzusunu ohats edir. Modul daxilinds barabarsizliklarin halli ilo slagadar moktob miisllimlari vo
sagirdlori miiayyan ¢atinliklorlo rastlasirlar. Bu mogsadlo modul daxil boarabarsizliklarin halli yollar1 hom no-
zori ham do praktik cohatdon genis sokilds sorh edilmisdir. Digar torafdon maqalads buraxilis siniflori vo qo-
bul imtahanina hazirlasan abituriyentlorin riyaziyyatdan imtahanda qarsilasdiglart modul daxil olan borabar-
sizliklorin hallino aid bazi calismalarin holli verilmisdir. Is tocriibasindo aldo olunmus noticalorden istifada
olunmusdur.

Agar sézlar: modul, baraborsizlik, eynigiiclii, standart, interval, iisul, ¢atinlik, daraca, ¢alisma, tonlik,
miisbat va manfi, funksiya, adad oxu

Abstract. The article covers the topic of inequalities included in the content of “Algebra and
Functions” in school mathematics education. School teachers and students encounter certain difficulties in
solving inequalities within the module. For this purpose, the ways of solving inequalities included in the
module are widely explained both the oretically and practically. On the other hand, the article provides
solutions to some exercises related to solving inequalities included in the module that final year students and
applicants preparing for the entrance exam encounter in the mathematics exam. The results obtained in work
experience were used.

Keywords: modulus, inequality, equipotent, standard, interval, method, difficulty, degree, exercise,
equation, positive and negative, function, number reading
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Modul daxil olan barabarsizliklarin dyradilmasi tacriibasindan

AnHoTamus. B craTtee paccmarpuBaeTcst TeMa HEpaBEHCTB, BXOJIAIIAS B CoJlepikaHue Kypca «Anredpa
U (QYHKIMKW» IIKOJIBHOTO MaTeMaTH4YeCKOro oopasoBanus. [IIkoybHbIC yUUTEINIS U yUAIIUECs CTAJIKUBAIOTCS C
OTPE/ICICHHBIMU TPYIHOCTSMHU TIPH PEIICHUU NpoOJeM HEepaBEHCTBA B paMkax Mojyis. Jlns 3toit memu
CHocoOBI pelieHrs MOIYJIBFHBIX HEPAaBEHCTB OBUIM TOJAPOOHO OOBSCHEHBI KaK TEOPETHYECKH, TaK U
npaktrdecku. C apyrod CTOPOHBI, B CTaThe MPHUBOIATCSA PEIICHUS HEKOTOPHIX 3aJaHW HAa HEPaBEHCTBA,
BXOJISIIIAX B MOIYJIb dK3aMEHa 10 MaTeMaTHKe, ¢ KOTOPHIMHU CTAJIKMBAIOTCS aOUTYPUEHTHI, TOTOBSIIIHECS K
BBIITYCKHBIM M BCTYNUTENBHBIM JK3aMeHaM. DBBUIM HCIONB30BAaHBI PE3YJbTAaThl, IMOTYYEHHBIE B XOJIE
MIPOM3BOJICTBCHHON TTPAKTHUKH.

Knrouesvie cnosa: mooynv, HepaseHcmeo, paGHOCUIbHBIL, CIAHOAPT, UHMEPBAT, MENOO, CLONICHOCHDb,
cmenels, ynpajicHelue, YpasHeHue, Noa0ACUMENTbHOe U OMPUyamenvHoe, OYHKYUs, Ymenue uuces

Hazirda sagirdlor buraxilis vo gobul imtahani vermalidirlor. Bu he¢ do asan deyildir, ¢iinki bu-
rada ancaq son sinfin materiali yox, hom da VII-XI siniflorin programi materiallarin1 shats edon ¢a-
lismalar daxil edilir.

Sagirdlor ti¢iin adi olmayan bir ¢ox tapsiriglar avvalkilordon forgli olur. Elo ona gors do miial-
limlorin qarsisinda yeni masalalor durur:-yeni materiali dyratmoklo yanasi, avvalki movzular da tok-
rar olunmalidir. Bu ¢atinliklri yox etmak tigiin miiallimlora bazi metodik komoklik gostarmoyas gali-
sacagiq.

Oslindo imtahanlarda toklif olunan ¢alismalar ¢atinliyino goro miixtalif olmusdur, lakin biz
homin ¢aligmalarin hallinin miixtalif tisulla vo somarali aparilmasi ti¢iin ¢atinlik daracasi olan nii-
munolori géstarmaya calisacagiq. Burada sagirdlorin ham buraxilis, ham do gobul imtahanlarinda
garsilasdiglar1 miixtalif masalalori ohato edocoyik. Bu galismalarin hallinds miixtalif ideyalardan
istifado olundugu shats olunacaqdir. Tanlik vo barabarsizliklorin eynigiiclii olmasi ii¢iin asagidaki
miinasibatlori qisa gostorok:

1. ©gorf(x), g(x), h(x) funksiyalar1 X ¢oxlugunda toyin olunmusdursa, onda hamin ¢oxluqda
fx) <g(x) & fx) + h(x) < g(x) + h(x);

f(x) =gkx) & f(x) + h(x) = g(x) + h(x) dogrudur.

2. Ogar X c¢oxlugunda h(x) > 0 olarsa, onda hamin ¢oxlugda. f(x) < g(x) & f(x) - h(x) <
g(x) - h(x) olar. Yoni barabarsizliyi miisbot funksiyaya vursaq, barabarsizliyin isarasi doyismir.

3. Ogor X c¢oxlugunda h(x) # 0 olarsa, onda homin c¢oxlugda, f(x) = g(x) & f(x)-
h(x) = g(x) - h(x) dogrudur.

4. Ogor X ¢oxlugunda h(x) < 0 olarsa, onda X ¢oxlugunda f(x) < g(x) & f(x)-h(x) >
g(x) - h(x) dogrudur. Yoni borabarsizliyi monfi funksiyaya vursaq, barabarsizliyin isarasi oksino
dayisir.

5. 9goar X ¢oxlugunda f(x) = 0, g(x) = 0 olarsa, onda X ¢oxlugunda

f) <g(x) o f2(x) <g*(x); f(x) = g(x) & f2(x) = g*(x),

) < g(x) & f2(x) < g*(x) dogrudur [1].

Ogor borabarsizliyin sag va sol toraflori miixtolif isaralidirss, onda borabarsizliyi kvadrata
yiiksaltmok olmaz, ¢iinki alinan barabarsizlik ov-
valki baraborsizliklo eynigiiclii olmaya bilar:
—2<3v94<25 —8<5vayab4 <25

Cox vaxt modul daxil olan borabarsizliklo-
rin holli ti¢lin odod oxunu elo araliglara bélmok
lazim golir ki, modul isarasi altindaki funksiya
har bir araliqda isarasini miisbat miisbot vo ya
manfi oldugunu saxlasin. Burada hor bir araligda barabarsizliyi modulsuz yazmagq olar. Bels oldug-
da modula agilmasi deyilir.

lf )| < gx), [f ()] > gx), |f(x)| > |g(x)] soklindoki barabarsizliklari iigiin f(x) va g(x)
funksiyalarinin isarslorindon istifadonin monasinin olmamasi eynigiicliiliik sortindo istifado olunur [1].

Har hansi a noqtasinds f(x) < g(x) barabarsizliyi 6danilir, onda —g(a) > 0 va |f(a)| < g(a)

olar.
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Onda, —g(a) < f(a) < g(a) barabarsizliyi 6danilir, adod oxunda goéstarak, va ya aksino har
hansi a noqtasinde—g(a) < f(a) < g(a) barabarsizliyi 6danilir.

Onda, avvalco—g(a) < g(a) © g(a) & g(a) > 0, sonra |f(a)| < g(a) olar. Naticado,
lf)<glx) e —gx)<f(x)<glkx) e { szgc);):—gg(g) (1) olar. Indi iso misal niimunosina
baxaq: Misal. |x —al| + |x — 2| + a —4 < 0 borabarsizliyinin a-nin biitiin giymotlorindo dogru
oldugunu gostorin.

lx —a|l+|x—2|+a-4<0=|x—a|<4—-—a-—
|x — 2| &

x—a<4—a—|x—-2| |x — 2] <4 —x,
(:){x—aZa—4+|x—2| {Ix—ZSx—2a+4|
x—2<4-—x <3

X =5,
x—2=2x—4 PN {

=
atl 3

< x—2<x-—-2a+4 as3,

x=za—1
x—22=22a—x—4
Odoad oxu tizorinds gostorak; Barabarsizliyin halli [a — 1; 3] olar.
a > 3 olduqda halli yoxdur,a € (—o; 3] oldugda a — 1 < x < 3 olar.|f(x)| > g(x) soklindo
olan borabarsizliys baxaq;
e 9gar g(x) < 0 olarsa,onda modul manfi olmayan qiymat alir vo homigs ixtiyari monfi odod-
don boytik olur.

eDgar g(x) = 0 olarsa,onda [f >4 pyrabarsizliklor oxlugu adod oxu iizerindoki kimi

fx)<-g(x)
olar.
Vo vyaxud torsine hor hanst x =a ndqtesindo
f(@)>g(a) <
[f(a) <—g(a) oldugu nozars alinir.

eOgar g(a) < 0 olarsa,onda |f(a)| > g(a) barabar-
sizliyi 6danilir.

e9gor g(a) =0 olarsa, (sokildon goriindiiyti kimi)
||x2 +5—-18| — x2| > 18 — x  borabarsizliyinin  hallina
baxaq:

Ovvalca barabarsizliyi ¢evirak;

|x?+5—18]| —x? > 18 —x,

T k2 +5-18| —x2 <18+ 2;
x*+5-18=>x% —x + 18,
[|x* +5x— 18| =2 x* —x+ 18, |x24+5-18< —x2+ x — 18;
_|x2+5x—18|Sx2+x—18;@ x> +5—-18 < x?+x—18,
x*+5-18>—x?>—x+18

|Ix?2 +5—18| —x?| > 18

x =6, > 6
< 0; =
PN x(x ;t 2<)O_ 0 o [x € [-2;0],
{@+@@—$zo x < -6

Cavab: (—8; —6] U [—2; 0] U [6; 0.) [4]

eindi |f(x)| < |g(x)| soklindoki barabarsizliyin hallino baxaq:

Ovvalea |f (x)| — |g(x)| fargina baxaq. O, istonilon isarali ola bilar, |f (x)| + |g(x)| comi he-
miso monfi olmayacaq, forqin como hasili borabarsizliyin isarasini doyismoyoacok. Buradan asagi-
daki qaydalar alinar.

o|f(x)| — |g(x)| modullarin farqinin isarasi,

AfCOl+1gCO))) - ( fx)— g(x)) hasilinin isarasi ilo eynidir. Buradan, xiisusi halda;
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*g(x)= 0 olduqda, |f(x) — g(x)| isarasi (f(x) — g(x)) = (f (x) + g(x)) hasilinin isarasi ilo
eyni olar. Belaliklo, eynigiicliilik haqqinda yeni sort almar. |f(x)| < |g(x)| & (f(x) — g(x)) :

(fx) +g9®) <0.(3)
(3)-ln tatbigins aid ¢alismaya baxaq:
|[4x3 — x + 7| < |2x3 + 5x + 3| holl edin.
[4x3 —x + 7| < |2x3+5x+ 3| © (6x3+4x+10) * (2x3 —6x+4) <0
© (Bx3+2x+5)(x3—3x+2)=(x+1)Bx?=3x+5)(x — D(x?+x—2)
<0ex—-1D?*x+1D(x+2)<0.

Intervallar metodu ilo hall etsok x € [—2; —1] U {1} olar [2].

Riyaziyyat dorslorinds galismalar hallinds riyaziyyata xiisusi meyl vo maraq gostoran sagird-
lorlo islodikdo miisbot natico oldo etmak olur. Sagirdlorin he¢ do oksariyysti maraq gostormir, onu
da nazors almaq vacibdir. Ciinki hazirda heg¢ do biitiin miisllimlar, sagirdlorini elmi ideyalart darin-
don Oyratmoaya soy gostormir. Sobablori arasdirilmali masalolordir. Yaradici miiollimlorimiz ¢oxdur,
¢otinliklora is prosesindo iistiin golocoklor.

Problemin aktualligi. Bu giin abituriyentlorin rast goldiklori on boyiik ¢atinliklordan biri modul daxi-
lindo borabarsizliklarin hoallidir. Bu néqteyi-nazordon hazirlanmig moagalo 6z aktualligi ilo xiisusi ohomiyyot
kash edir.

Problemin elmi yeniliyi. Miixtolif {isullardan istifade edarok modul daxilinda barabarsizliklorin halli
galocak talobalorin elmi-praktik vardislarinin yiiksaldilmasine, onlarin galacok tahsillorini ugurla hoyata ke-
¢irmasine vo yaxud monimsamonin optimalligini tamin etmoys miisbot tasir edir.

Problemin praktik ahamiyyati. Moagalo hazirliq kurslarinda ¢alisan miiallimlor vo sagirdlor {igiin o
climladan, tadqgiqatgilar {igiin faydalidir.
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