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Annotatsiya. Ushbu magolada maktab matematika kursida irratsional tenglamalar
mavzusini o ‘qitish metodikasi, uning o ‘quv jarayonidagi o ‘rni, yechish usullari,
o ‘quvchilarda uchraydigan xatolar va ularni bartaraf etish yo ‘llari tahlil qgilinadi.
Shuningdek, irratsional tenglamalarning turli metodlar orqali yechilishi misollar
bilan asoslab beriladi.

Kalit so‘zlar: irratsional tenglama, aniqlanish sohasi, chet ildiz, kvadratga
ko ‘tarish, yangi o ‘zgaruvchi kiritish.

Abstract: This article will analyze the methodology of teaching the topic of
irrational equations in the school mathematics course, its role in the educational
process, methods of solving, errors encountered by students, and ways to eliminate
them. It will also provide examples of solving irrational equations using various
methods.

Keywords: irrational equation, field of detection, edge root, squaring, introducing
a new variable.

AHHOTAUMSA: B Oannoti cmamve Oydem NPOAHAIUUPOBAHA  MeMOOUKA
npenodaeaﬂu;z membspl uppayuoHalbHsvlX ypaeﬂeﬂuﬁ 6 WUKOJbHOM Kypce mamemanmuku,
ee poab 6 YueOHOM npoyecce, Memoovl pewleHus, OWUOKU, BCMpeyaruuecs y
yuawmuxcAH, cnocoowvl ux ycmpaHnerRuAl. Taxorce Ha npumepax obocHoeano peuteHue
UppayUOHAIbHBIX YPAGHEHUU PA3TUYHLIMU MEMOOaMU

KioueBble cjoBa: uppayuouaivHoe ypagHeHue, noje O0OHAPYICeHUs, KOpeHb
pebpa, 6036edeHuUe 8 KBAOPAN, 66e0eHUe HOBOU NepPeMEeHHOII.

KIRISH

Maktab algebra kursida tenglamalar alohida mavzu sifatida o‘rganiladi. Ulardan
biri bo‘lgan irratsional tenglamalar VIII sinfda kiritiladi va o‘quvchilar uchun nisbatan
murakkab mavzulardan hisoblanadi. Chunki bunday tenglamalarda noma’lum miqdor
ildiz yoki kasr ko‘rsatkichli daraja ostida bo‘ladi. Mavzuni to‘g‘ri o‘zlashtirish
o‘quvchilarning kelajakda murakkabroq algebraik masalalarni yechish malakasini
shakllantiradi.
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T a ¢ rif. "Noma’lumlari ildiz ishorasi ostida bo ‘Igan tenglamalar irratsional
tenglamalar deyiladi".

Bu ta’rifni kengroq ma’noda quyidagicha ham berish mumkin. "Noma lumlari ildiz
ishorasi ostida yoki kasr ko'‘rsatkichli daraja belgisi ostida bo ‘lgan tenglama
irratsional tenglama deyiladi”.

1
Masalan, V7-5x=6 ,x2-8=0,V/4x+8+/4x+5=7, 1-+/2x*-x? =x-1

va hokazo.

Maktab matematika kursida faqatgina kvadrat ildizlarni 0z ichiga olgan irratsional
tenglamalarni yechish o‘rgatiladi. Shuning uchun ham bu mavzu materialini o‘tish
jarayonida o‘qituvchi o‘quvchilarga sonning kvadrat ildizi va uning arifmetik ildizi
degan tushunchalarni takrorlab tushuntirish lozim, chunki biz maktab algebra kursida
faqat manfiy bo‘lmagan sonlardan ildiz chiqarishni o‘rgatamiz. v/—3,+/~7,/—36,... lar

haqiqiy sonlar maydonida ma’noga ega emas.

Biz musbat sonning kvadrat ildizi deganda uning arifmetik ildizini, ya’ni uning
musbat giymatlarini tushunamiz. Masalan, +/9 =+3 bo‘ladi, ammo —3 soni arifmetik
ildiz bo‘la olmaydi, 3 soni esa 9 sonning arifmetik ildizidir.

Irratsional tenglamaning yechishdan avval uning aniglanish sohasini topish lozim.

Misol. v4x—8++1+x =2 tenglamaninganiglanish sohasi topilsin.

Yechish. 4x-8>0 va 1+x>0 bu tengsizliklardan: x>2 va x> -1. Demak, bu
tenglamaning aniglanish sohasi x>2 bo‘ladi. Hagigatdan ham, bu tenglama yechilsa,
uning ildizi 2 ga teng yoki undan katta son chigishi uning aniglanish sohasidan
ko‘rinadi.

Irratsional tenglamalar ayniy shakl almashtirishlar orgali ratsional tenglama
ko‘rinishiga keltiriladi. Irratsional tenglamalarni yechish uchun eng ko‘p
ishlatiladigan shakl almashtirish berilgan tenglikning har ikkala tomonini bir xil

. o JE) [T . .
darajaga ko‘tarish va /f(x)-,/g(x) =/ f(x)g(x), T500 Ve kabi usullardir.
Bunday shakl almashtirishlarni bajarish jarayonida yechilayotgan tenglama uchun chet
ildiz hosil bo‘lishi mumkin, chunki bu ayniy tengliklaming o‘ng tomonlarining
aniglanish sohasi chapga garaganda kengroqdir.

Teorema. Agar f(x)=g(x) (1) tenglamaning har ikkala gismini kvadratga
ko ‘tarilsa, berilgan tenglama uchun chet ildiz hosil bo ‘ladi, bu chet ildiz f(x)=-g(X)
tenglamaning ildizidir.

| s bo ti Agar (1) tenglamaning har ikkala tomonini kvadratga ko‘tarsak,
[FO)17=[9(x)]? yoki  [f()]=[9(x)]?=0. Bu  degan so‘z [f(x)-[9(x)][f(x)+g(x)]=0
deganidir. Bunda quyidagi ikki hol bo‘lishi mumkin: 1) agar f(x)—g(x)=0 bo‘lsa,
f(x)+g(x)#0 u holda f(x)=g(x) bo‘ladi; 2) agar f(x)+g(x)=0 bo‘lsa, f(x)-g(x)=0 u holda
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f(x)=g(x) bo‘ladi. Demak, hosil bo‘ladigan chet ildiz yoki [f(x)]>-[g(x)]>=0.
tenglamaning ildizi bo‘ladi.

Misol. 3x=8 tenglama berilgan bo‘lsin. Bu tenglamaning har ikkala tomonini
kvadratga ko ‘tarsak, 9x?>=64 bo‘ladi. Bundan (9x2-64=0) =>(3x-8)(3x+8)=0.

1) agar 3x—8=0bo‘Isa, 3x+8=0 bundan x:% = 2%

2) agar 3x+8=0 bo*lsa, 3x—80 bundan x= —g _ —22

Bunda x:—zg chet ildizdir, hagigatda ham 3-(—%) =8 bundan —8=8, bu x=

—2% yechim tenglamani ganoatlantirmaydi deganidir. Bu chet ildiz 3x=8

tenglamaning har ikkala tomonini kvadratga ko‘tarish natijasida hosil bo‘ladi. Maktab
matematika kursida irratsional tenglamalarni yechish quyidagi ikkita usul orgali
amalga oshiriladi:

1) irratsional tenglamaning har ikkala tomonini bir xil darajaga ko‘tarish;

2) yangi o‘zgaruvchilar kiritish usuli;

Irratsional tenglamalaring ikkala tomonini bir xil darajaga ko‘tarish usuli quyidagi
ketma-ketlik asosida amalga oshiriladi:

a) berilgan irratsional tenglama 3/ f (x) =3/g(x) ko‘rinishga keltiriladi;

b) bu tenglamaning ikkala tomoni n darajaga ko‘tariladi;

v) hosil bo‘lgan f(x)=g(x) ratsional tenglama hosil bo‘ladi;

g) natijada f(x)=g(x) ratsional tenglama yechiladi va tekshirish orgali chet ildiz
aniglanadi.

1-misol. v3x+4=x tenglama yechilsin.

Yechish. Tenglamaning aniglanish sohasini topamiz: x>0 va 3x+4>0, bundan x>-

4
3

1 - usul. Har ikkala tomonini kvadratga ko‘tarsak, [(~/3x+4)? = x?]=> [3x +4= xz].
Bundan x2-3x-4=0 tenglamani hosil gilamiz. Uning yechimlari x1=4 va xo=—1. xo=-1
yechim +/3x+4=x tenglama uchun chet ildizdir, chunki u tenglamani
ganoatlantirmaydi.

2-usul. [(v3x+4)? = x?] => (3x+4=x2) =>

{[x>—(3x+4)]=0} => (x—+/3x+4)(x+/3x+4) =0

1) Agar X—~/3x+4 =0 bo‘lsa, X++/3x+4 #0 bo‘ladi, bundan x=+/3x+4 berilgan
tenglama hosil bo‘ladi, buning yechimi X = 4 bo‘ladi.

2) Agar x++/3x+4 =0 bo‘lsa, x—+/3x+4 #0 bo‘ladi, bundan x=—vJ/3x+4 bo‘ladi,
buning yechimi x=-1dir.
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Demak, ~/3x+4=x tenglamaning har ikkala tomonini kvadratga ko‘tarish
natijasida x=—1 chet ildiz hosil bo‘ladi, x=4 esa uning hagiqgiy yechimi bo‘ladi.

Irratsional tenglamalarni yangi o‘zgaruvchilar kiritish usuli bilan ham yechiladi.

2-misol. 3/x+45-3/x-16 =1 irratsional tenglama yechilsin.

Ye chish.

1-usul. §/x+45=u, %/x-16=v deb belgilasak, bulardan x+45=u® va x-16=v3

hamda u—v=1 bo‘ladi. Bulardan sistemani hosil qilamiz:
u —v' =61,
{ u—v=lI.
(U=V)(U? +uv+v®)=61L u?+uv+v®=61L u=v+1

(V+D)° +(V+D)v+v? =61 3’ +3v-60=0; v’*+v-20=0;
141480 —149

Vip = > = 5

v==5 v, =4; x,=v, —45=-109;

x,=v, +16=4" +16=64+16=380;

2-usul. Tenglamaning ikkala tomonini kubga ko‘taramiz:

@/x+45-%/x-16)% =1°

yoki

X+ 45— X +16—33/(x +45)(x—16) (/x +45-3/(x-16) =1  61-33/(x+45)(x-16) =1
bundan &/(x +45)(x—16) =20, (x+45)(x-16)=8000, x2+29x—8720=0. Bu tenglamani
yechsak, x1=—109 va x.=80 yechimlar kelib chigadi.

3-misol. ¥/2—x =1-+/x—1 tenglama yechilsin.

Yechish. 3/2—x =u va vx-1=v desak, u holda u3=2—-x, v2=x-1,v+u =1, v >0.

3 3 _
Bu tengliklardan {u i _1 sistemani hosil gilib uni yechamiz.
V+u=
v=1-u; ud+u2-2u=0; u(u?+ u-2) =0, bundan

ur=0; uz=-2;uzs=1; vi=1; v2=3; v3=0.
Bularga asosan:
1) ¥2-x=0, 2) ¥2-x=-2, 3 ¥2-x-=1,
2—x=0, 2—X=-8, 2—x=1,
X, =2. X, =10. Xy =1.
Javob. x,=2; x,=10; x,=I.
Xulosa
Irratsional tenglamalar maktab matematika kursida alohida ahamiyatga ega bo‘lib,
ular o‘quvchilarning mantiqiy fikrlash, algebraik transformatsiyalarni qo‘llay bilish,
aniqlanish sohasini to‘g‘ri aniqlash ko‘nikmalarini shakllantiradi. Mavzuni chuqur
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o‘rgatish uchun o‘gituvchi metodik yondashuvlardan, turli usullarni taqggoslab
ko‘rsatishdan va ko‘p bosqichli misollarni tahlil qilishdan foydalanishi zarur.
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