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Universitet faoliyatini matematik modellar yordamida tahlil gilishning regression
modelidan foydalanishni ko’rib chigamiz. Regression tahlili universitet faoliyatining
turli ko‘rsatkichlari o‘rtasidagi bog‘liglikni aniqlash uchun keng qo‘llaniladigan
usuldir. Ushbu usul yordamida o‘zgaruvchilar orasidagi munosabatni modellashtirish,
kutilayotgan natijalarni oldindan taxmin qilish va garor gabul qilish jarayonlarini
optimallashtiriladi.

Regression modeli umumiy
Y=8y+Xi+LoXo+. . 4+ L, X, +E

ko‘rinishda yoziladi, bu yerda Y — natijaviy (dependent) o‘zgaruvchi yoki model
orqali taxmin qilinadigan ko‘rsatkich (masalan, universitetdagi talabalar o‘qishidagi
muvaffagiyat darajasi), Xy, X,,..., X,,— tushuntiruvchi (independent) o‘zgaruvchilar,
ya'niY ni tushuntiruvchi omillar (masalan, darslarga gatnashish darajasi va talabalar
gonigishi), f,— doimiy koeffitsient (intercept) bo‘lib, bu qiymat X, X,,..., X,
giymatlari nol bo‘lganda Y giymatini ifodalaydi, £, f5,,...,5, — regresiya
koeffitsientlari bo‘lib, ular har bir tushuntiruvchi o‘zgaruvchining Y ga qanday ta’sir
qilishini ko‘rsatadi, & — tasodifiy xatolik, ya’ni modelda tushuntirilmagan o‘zgarishlar.

Masalan, universitetdagi talabalar o‘qish muvaffaqiyati (Y ) bilan ular darslarga
muntazam qatnashishi (X;) va psixologik cqonigish darajasi (X,) o‘rtasidagi
bog‘liglikni ko‘rib chigaylik

Y=o+ X+ o Xy +é,

bu yerda Y — talabalar o‘qish muvaffaqiyati (masalan, o‘rtacha baholari), X; —
darslarga gatnashish darajasi (foizda), X, — talabalar psixologik gonigish darajasi
(masalan, qoniqishning 1 dan 10 gacha bo‘lgan shkalasi bo‘yicha).

Regressiya modeli yordamida universitetdagi talabalar o‘qish muvaffaqiyati (Y
) bilan darslarga gatnashish darajasi (X;) va psixologik gonigish darajasi ( X,)
o‘rtasidagi bog‘liglikni to‘liq hisoblashlar orgali tushuntirib chigaylik. Bu jarayonda
eng kichik kvadratlar usuli yordamida koeffitsientlarni hisoblaymiz va modelni
baholaymiz.

Boshida quyidagi ma'lumotlar jadvalni ko‘rib chigaylik
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Darslarga Psixologik O¢qish
Talaba gatnashish gonigish natijalari
darajasi ( X;) (X5) (Y)
1 85 8 78
2 90 7 82
3 75 6 70
4 80 7 75
5 92 9 85

Ushbu masalani yechish uchun dastlab regressiya tenglamasi shakllantiramiz
Y =6+BX1+ X, +6&,
bu yerda 5,, S, va S, — koeffitsientlar.
Koeffitsientlarni hisoblash uchun quyidagi formulalar ishlatiladi:
B = N2 (X Y) =2 X DY B, = N2 (X5 Y)-2 X2 Y ’
N> X{ — (%) Ny X3 (X Xp)°
,30 :Y__:élxl —,82 X2,

buyerdaY —Y o‘zgaruvchisining o‘rtacha giymati, X_l — X4 o‘zgaruvchisining

o‘rtacha gqiymati, X_2 — X, o‘zgaruvchisining o‘rtacha qiymati, N — kuzatuvlar soni.
Awval X, X,va Y qiymatlarining o‘rtachasini hisoblaymiz

X—1:85+90+755+80+92 _84.4-
Y;:8+7+2+7+9:74;
v 78+82+750+75+85 _1g

Quyidagi giymatlar asosida eng kichik kvadratlar usulidan foydalanib
koeffitsientlarni hisoblaymiz:
1. 3 ni hisoblash:
:él_ 5-(85-78+90-82+75-70+80-75+92-85) B
© 5.(85% + 907 + 752 +802 +922) — (85+90+ 75+ 80 + 92)°
(85+90+75+80+92)-(78+82+70+75+85)

' 5.(852 +90% + 752 +802 +922) — (85+ 90+ 75+80+92)%
2. ,82 ni hisoblash:
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. 5-(8:78+7-82+6-70+7-75+9-85)
R A, 2~
58 +7°+6°+7°+9°)—-(8+7+6+7+9)
~ (B+7+6+7+9)-(78+82+70+75+89)
5.(82+72+62+72+9%)—(8+7+6+7+9)*
3. ,30 ni hisoblash:

Po=Y =P Xi=P- X5,
Bu hisob-kitoblarni Python dasturi yordamida quyidagicha amalga oshiramiz va

to‘liq qiymatlarni aniqlaymiz.

import numpy as np

# Given data

X1 = np.array([85, 90, 75, 80, 92])

X2 =np.array([8, 7, 6, 7, 9])

Y =np.array([78, 82, 70, 75, 85])

# Calculate means

n =len(Y)

X1 _mean = np.mean(X1)

X2_mean = np.mean(X2)

Y_mean = np.mean(Y)

# Calculate B1

beta 1 num =n * np.sum(X1 *Y) - np.sum(X1) * np.sum(Y)

beta_ 1 den =n *np.sum(X12) - (np.sum(X1))2

beta_ 1 =beta_ 1 num/beta 1 den

# Calculate 2

beta 2 num =n * np.sum(X2 *Y) - np.sum(X2) * np.sum(Y)

beta 2 den =n * np.sum(X22) - (np.sum(X2))2

beta 2 =beta 2 num/beta 2 den

# Calculate B0

beta 0 =Y_mean - beta_1 * X1 mean - beta_2 * X2_mean

beta 0, beta 1, beta 2

Natija

(-23.498361678889072, 0.8316430020283976, 4.230769230769231)

Regressiya modeli uchun koeffitsientlar

fo=-2350, (5, =083, p,=4.23
ko‘rinishda aniqlandi. Shunday qilib, talabalar o‘qish muvaffaqgiyati (Y) va
ularning darslarga gatnashish darajasi ( X;) hamda psixologik qonigish darajasi ( X,)
o‘rtasidagi regressiya tenglamasi
Y =-23.50+0.83X; +4.23X,
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ko‘rinishga ega bo‘ladi. Bu tenglamada ﬂAO =—23.500°zgarmas giymat bo‘lib,

Xy va X, nol bo‘lganda Y ning taxminiy giymatini ifodalaydi, ﬁl = (0.83talabalar
darslarga gatnashish darajasi (X;) 1 birlikka oshganda, o‘qish muvaffaqiyati (Y )

o‘rtacha 0.83 birlikka oshishini ko‘rsatadi, ,32 = 4.23talabaning psixologik gonigish

darajasi ( X,) 1 birlikka oshganda, o‘qish muvaffaqiyati (Y ) o‘rtacha 4.23 birlikka
oshishini bildiradi.

Bu model yordamida universitet talabalarining muvaffagiyatini darslarga
gatnashish va psixologik gonigish darajasi asosida bashorat gilish mumkin.

Foydalanilgan adabiyotlar

1. Tojiboyev I.T., Xodjimurotova Z.A. Oliy ta 'lim muassasalarini ilmiy faoliyatining
bir ko ‘rsatkichini matematik modellashtirish MexayHaponHas Hay4dHO-
TexHuueckass KoHpepeHuus "llpakTMueckoe NPUMEHEHUE TEXHUYECKUX M
U(POBBIX TEXHOJIOTUN W UX MHHOBAIMOHHBIX perieHnii TATY®®, deprana, 4
mas 2023 T, -C,511-514.

2. L.T.Tojiboev, M.M.Mamirkhojayev, J.T.Umaraliyev, A.E.Toychibaev. Methods of
implementation of information protection system. Galaxy International
Interdisciplinary Research Journal 10 (6), 1037-1040.

https://scientific-jl.org/index.php/new Volume—66_Issue-2_December-2024


https://scientific-jl.org/index.php/new

