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Abstract

This article studies effective methods for solving some higher-order and complex
algebraic equations. Methods of transforming the given equations into simple,
incomplete quadratic and biquadratic equations using special variables and form
transformations are analyzed. Each case is illustrated by specific mathematical
examples. The proposed methods serve to expand the scope of logical and analytical
thinking of students, to show different approaches to mathematics.

Keywords: Higher-order equations, form transformation, method of variable
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Introduction
AYRIM YUQORI DARAJALI TENGLAMALARNI YECHISH.
Qahramonova Farangiz Baxtiyorjon qizi
Talaba, Qo‘qonDU
qahramonova 2026@icloud.com

Annotatsiya:

Ushbu maqolada ayrim yuqori darajali va murakkab ko‘rinishdagi algebraik
tenglamalarni yechishning samarali usullari tadqiq etilgan. Maxsus o‘zgaruvchilarni
kiritish va shakl almashtirishlar yordamida berilgan tenglamalarni sodda, chala
kvadrat hamda bikvadrat tenglamalar ko‘rinishiga keltirish usullarini tahlil qilgan.
Har bir holat aniq matematik misollar orqali yoritib berilgan. Tavsiya etilgan usullar
o‘quvchilarning mantiqiy va tahliliy fikrlash doirasini kengaytirishga, matematika
fanining turli yondashuvlarini ko‘rsatishga xizmat qiladi.
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Kalit so‘zlar: yuqori darajali tenglamalar, shakl almashtirish, o‘zgaruvchini
almashtirish usuli, kvadrat tenglama, bikvadrat tenglama, kubik tenglama, matematik
fikrlash.

Ko’pgina tenglamalarni yechishda uning ko’rinishini o’zgartirib yechish oson va
qulay bo’ladi.
Ushbu maqgolada quyidagi

1. x—a=A4 (1)
2. (x—a)x-b)=4 (2)
3. (x—a)fx-b)x—c)=4 (3)
4. (x—a)x—b)x—c)x—d)=4 4)

ko’rinishdagi tenglamalarni sodda ko’rinishga keltiradigan umumiy almashtirshlar
keltitiladi.

1. x—a= A chiziqli tenglamaning yechimi x = A+a bo’lishi ravshan

2. (x—a)x —b)= A4 ko’rinishdagi tenglamalar.

x—a+x—->b

y= — 5 ko’rinishdagi almashtirish yordamida, uni chala kvadrat tenglama
ko’rinishiga keltiriladi:
x—a+x->b a+b
y ==X —
2 2
x=y+a;b (2Y)

alamashtirish bajaramiz:

a+b a+b
o - i -b|=4
(y 2 “j(y 2 )
2
9 a—b
— =4
g ( 2 ]

Bundan,

2
a-b
”g_iJA+( )

ni topamiz. Bu topilgan y ni (2") ga qo’yib
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a+b a—>b 2 a+b
= t+ A+ —| x=y+
P J ( 2 ) aF

ekanligini topish mumkin.
Misol: (x — 2)(x — 6) =5 tenglamani yeching.

Yechish: (27) almashtirsh, x = y+4 ya’ni yordamida tenglamani
3. (x—a)x—b)x—c)= 4 ko’rinishdagi tenglamalar.

y= Xx-arx ; brx-c ko’rinishdagi almashtirish yordamida, uni keltirilgan kubik
tenglama ko’rinishiga keltiriladi:
xX—a+x—-b+x-c a+b+c
y = =S
3 3
x:y+a+§+c 3"

almashtirish bajaramiz.

a+b+c a+b+c a+b+c
y+——ally+—-b|ly+——c|=4
3 3 3
( _2a—b—cj( +a—2b+cj( +a+b—2cj_A
4 3 ‘ 3 ’ 3

Bu hosil bo’lgan tenglama keltirlgan kubik tenglama bo’lib uni yechish (3) dan ko’ra
oson.
Misol: Ushbu (x — 1)(x — 4)(x — 7) =5 tenglamani yeching.
Yechish:
4. (x — a)(x —b)(x — c)(x — d) = A ko’rinishdagi tenglamalar. a<b<c<d bo’lib,
b—a=d —c bo’lsin, u holda

_x—a+x—b+x—c+x-d

- 4
ko’rinishdagi almashtirish bajaramiz:
a+b+c+d

4

y=x-

bl

ya’'ni,
a+b+c+d

x=y+
‘ 4
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ekanini topamiz. Bu topilganni (4') tenglamadaga x ning o’rniga qo’yib y
o’zgaruvchiga nisbatan bikvadrat tenglama hosil qilamiz. Bu esa (4") tenglamani oson
yechish imkoniyatini beradi.

1-Misol: (x — 1)(x — 3)(x — 5)(x — 7) =21 tenglamani yeching.

Yechish: x =y + # = y +4 almashtirsh bajarib

(y+3)y+1)y-1)y-3)=21
(yz—l)(y2—9)=21 = y'-10y*-11=0 =
¥ =11, y==V11, y, =411

ga ega bo’lamiz. Bundan x; =4 — V11, x, =4+ V11 yechimlarni topamiz.
2-Misol: (x — 1)(x — 2)(x — 3)(x — 6) funksiyaning eng kichik qiymatini toping.

(2) ko’rinishdagi kvadrat tenglamalarni yechishda biz keltirgan usul qulay bo’lmasligi
mumkun, lekin bu usulni o’quvchilarga o’rgatish ularning matematika fanining
serqirraligini ko’rsatadi hamda o’quvchilarning fikrlash doirasini kengaytirishga
xizmat qiladi.
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