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shartni quyidagicha yozish kerak bo‘ladi: (D@@2)(y)(0)=2 yoki
y’(1)=0 shart quyidagicha yoziladi: D(y)(1)=0. Eslatib o‘tamizki, n —
tartibli hosila (D@@n)(y) ko‘rinishda yoziladi.

[> a= diff (¥(x), x) + ¥(x) -sin(x) + sin(2-x); A

a= %y(x] =+ ¥(x) sin(x) + sin(2x) @

>
> dsolve(a y(x))

L}

x) = -2 cos(x) — 2 + €5 _¢7 )

)

>
> b= diff(y(x). x82) — 2-diff (y(x). x) + y(x)

& d
b= <30 —2 (5o ) 4300 )

o
> dsolve(b, y(x))

yx)=_CIE+ _C26'x 4)

>l

I-rasm. dsolve buyrug‘i yordamida differensial tenglamalarni
yechish.

2-rasm. Diftferensial tenglamani fundamental basis sistemasi
yordamida va Koshi masalasini yechishga doir misollar.
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60 ILG‘OR TAJRIBA VA O‘QITISH METODIKASI

dsolve buyrug‘i differensial tenglamalar sistemasi (yoki Koshi
masalasi) yechimini topishi mumkin, agar unda quyidagilar ko‘rsatilsa:

dsolve({sys}, {x(t), y(t), ...})

Bu yerda sys — differensial tenglamalar sistemasi, x(t), y(t), ... —
noma’lum funksiyalar majmuasi.

Ko‘p turdagi differensial tenglamalarning aniq analitik yechimini
topish qiyin. Bunday holda differensial tenglamani taqribiy metodlar
orqali yechish mumkin, xususan, noma’lum funksiyani darajali qatorga
yoyish orqali.

Differensial tenglamaning yechimini darajali qator ko‘rinishida
yechish uchun dsolve buyrug‘ida o‘zgaruvchidan keyin type=series
(yoki oddiy series) parametrni ko‘rsatish kerak. Qator yoyish darajasi
n, ya’ni yoyish amalga oshiriladigan daraja ko‘rsatkichini ko‘rsatish
uchun, dsolve buyrug‘ini oldiga daraja tartibini aniglash buyrug‘i
Order:=n yoziladi.

Xususiy yechimlarni ajratish uchun boshlang‘ich shartlarni y(0)=u,,
D(y)(0)=u,, (D@@2)(y)(0)=u, va hokazalarni berish kerak bo‘ladi.

Darajali qatorga yoyish turi series bo‘ladi, shuning uchun keyinchalik
bu qator bilan ishlash uchun uni convert(%, polynom) buyrug‘i bilan
polinom ajratish, so‘ngra esa rhs(%) buyrug‘i bilan olingan natijaning
o‘ng tomonini ajratish kerak bo‘ladi.

Misol: y”(x)-y*(x)=ye*cosx differensial tenglamaning umumiy
yechimini 4-tartibli darajali qatorga yoyish ko‘rinishida toping.
Yoyishni y(0)=1, y’(0)=0 boshlang‘ich shartlarda amalga oshiring.

Differensial tenglamaning sonli yechimini topish uchun dsolve
buyrug‘ida type=numeric (yoki oddiy numeric) parametrni ko‘rsatish
kerak bo‘ladi. Bu holda differensial tenglamani yechish buyrug‘i
quyidagicha ko‘rinishda bo‘ladi: dsolve (eq, vars, type=numeric,
options), bu yerda eq — tenglama, vars — noma’lum funksiyalar
ro‘yxati, options — differensial tenglamani sonli integrallash metodlarini
ko‘rsatuvchi parametrlar.
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;> Order = 4 - i
> a= diff (y(x). x82) — y(x)° =(x) -exp( -x) -cos(x)

a= i) ¥x) — 3(x)° =3(x) € cos(x) ()

> [ = dsolve(a y(x), series)

—

£=52) =3(0) +DR)O)x+ [ 330 + 73(0) |2+ ( F50DGIO) — §30) @

+ %D(y)(o)]f +o(#)

> 3(0) = 1:D(3)(0) = 0: £
yx)=1 o — % 3+ O(_‘(d) 3

3-rasm. Differensial tenglamaning umumiy yechimini
4-tartibli darajali qatorga yoyishga doir misol.

Maple muhitida quyidagi metodlar ishlatiladi:

¢  method=rkf45 — 4-5 tartibli Runge-Kutta-Felberg metodi;

e method=dverk78 — 7-8 tartibli Runge-Kutta metodi;

e mtthod=classical — 5-tartibli Runge-Kutta klassik metodi;

¢ method=gear va method=mgear — bir qadamli va ko‘pqadamli
Gira metodlari.

Differensial tenglamaning sonli yechimi grafigini yasash uchun
Odeplot (dd, [x,y(x)], x=x1..x2) buyrug‘idan foydalaniladi. Bu yerda
funksiya sifatida sonli yechim buyrug‘i dd:=dsolve({eq,cond}, y(x),
numeric) qo‘llaniladi, undan keyin esa kvadrat qavsda o‘zgaruvchi
va noma’lum funksiya [x,y(x)] hamda grafik yasash uchun x=x1..x2
interval ko‘rsatiladi[i]. ) )

Masalan: ¥ — X" sin(y)=sin(2*x) yp(@)=0 '0)=1 Berilgan
Koshi masalasini sonli va 6-tartibli darajali qator ko‘rinishida haqiqiy
yechimini topish va uning grafigini yasash.

dsolve operatori.
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62 ILG‘OR TAJRIBA VA O‘QITISH METODIKASI

dsolve operatorining ko‘rinishlari:

e dsolve (ODE)

e dsolve (ODE, y(x), variantlar)

e dsolve ({ODE, boshlang‘ich shartlar}, y(x), variantlar). Bu
yerda: ODE — oddiy differensial tenglama.

dsolve buyrug‘i oddiy differensial tenglamalar yoki tenglamalar
sistemasini yechish uchun qo‘llaniladi. dsolve buyrug‘i quyidagi
differensial tenglamalarni yechish muammolarini hal giladi:

e  Yagona oddiy differensial tenglama yoki oddiy differensial
tenglama sistemalari uchun yopiq shaklli yechimlarni hisoblashda;

e (Oddiy differensial tenglama yoki ularning sistemasini berilgan
dastlabki shartlar bilan chegaraviy masalalarni yechishda;

e Polinom koeffitsiyentli chiziqli oddiy differensial tenglama
uchun analitik yechimlarni hisoblashda;

e Integral hisoblashlardan foydalangan holda Laplas va Furye
masalalarini yechishda;

e Oddiy differensial tenglamalar va oddiy differensial tenglama
tizimlari uchun sonli aniq yechimlarni hisoblashda;

e (Oddiy differensial tenglama Analyzer Assistant yordamida
ragamli va aniq yechimlarni hisoblashda va yechimni grafikda
tasvirlashda qo‘llaniladi.

Analyzer Assistant bo‘limiga Tools— Assistants—ODE Analyzer
Assistant ketma-ketligi orqali murojaat qilishingiz mumkin. Sizga
quyidagicha muloqot oynasi hosil bo‘ladi:

Bu muloqot oynadan foydalanib, differensial tenglamalarning aniq
va analitik yechimlarini topishingiz mumkin. Shuningdek, parametrik
ko‘rinishdagi differensial tenglamalarni ham yechish imkoniyati
mavjud. Agar oddiy differensial tenglama bitta bo‘lsa, dsolve buyrug‘i
uni tasniflash usullari yoki simmetriya usullari yordamida yechadi.
Simmetriya usullaridan foydalanib, dsolve buyrug‘i birinchi navbatda
berilgan differensial tenglamaning simmetriya guruhlari generatorini
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gidiradi va keyin bu ma’lumotlardan uni integrallash yoki hech
bo‘lmaganda tartibini pasaytirish uchun foydalanadi.

L
* ODE Analyzer Assistant x|

Differential Equations Conditions Parameters

Edit | Edit Edit

Solve Numerically Solve Symbolically Classify Help Quit

4-rasm. ODE Analyzer Assistant muloqot oynasi.

Berilgan oddiy differensial tenglamalarni yechish uchun
quyidagilarni belgilashimiz mumkin:

e Agar oddiy differensial tenglamaning birinchi argumenti
to‘plam yoki ro‘yxat bo‘lsa, hatto bitta element bo‘lsa ham yechish
oddiy differensial tenglama tizimi sifatida ko‘rib chiqiladi va javob
tavsiflangan tegishli konvensiyalarga amal qiladi.

e {X,y(x)} buyerda o‘zgaruvchi va shu o‘zgaruvchi qatnashgan
funksiya juftligini ifodalaydi. Yopiq shakldagi yechimlar aniq
yoki yashirin tenglamalar ketma-ketligi sifatida dsolve tomonidan
qaytariladi. Agar yechim topilmasa, bo‘sh ketma-ketlik qaytariladi.

e dsolve buyrug‘i jimlikda javobni aniq ko‘rinishda qaytaradi.
Agar yechim o‘zgaruvchini ajrata olmasa yoki uning izolyatsiyasi kasr
darajalarining inversiyasini talab qilmasa.

e dy/dx da yuqori darajadagi birinchi tartibli oddiy differensial
tenglama bo‘lsa, yechim parametrik ko‘rinishida paydo bo‘lishi mumkin.

e  Yugqori tartibli oddiy differensial tenglamalar uchun dsolve
buyrug‘i oddiy differensial tenglamaning tartibini qisqartirishi mumkin,
ammo muammoni oxirigacha hal gila olmaydi.
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64 ILG‘OR TAJRIBA VA O‘QITISH METODIKASI

o Chiziqli oddiy differensial tenglama uchun agar dsolve
buyrug‘i yechim yoki tartibni qisqartirishni topa olmasa, Desol
buyrug‘i yordamida javob gaytariladi. Desol tuzilmalari chiziqli oddiy
differensial tenglama buyurtmalarini qisqartirishni o‘z ichiga olgan
javoblarda ham paydo bo‘lishi mumkin.

o dsolve buyrug‘i tomonidan qaytarilgan javoblarda paydo
bo‘ladigan integrallar Int yordamida ifodalanadi. Bu integrallar ularni
hisoblay olmasa yoki yechish jarayonida ularni baholamaslik qulay
bo‘lib ko‘rinsa, paydo bo‘ladi.

e  Berilgan oddiy differensial tenglamada paydo bo‘ladigan
suzuvchi nuqtali ragamlar muammoni hal qilishga urinishdan oldin
ratsional aniq raqamlarga aylantiradi.

Xulosa qilib aytish mumkinki, differensial tenglamalarni qo‘llash
muhim matematik model bo‘lib hisoblanadi. Maple matematik tizimida
dasturlashsiz differensial tenglamalarni yechish ta’lim oluvchilarda
katta ahamiyat kasb etadi.
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TA’LIMNI RAQAMLASHTIRISH JARAYONIDA
MULTIMEDIALI TA’LIMNING MUHIM JIHATLARI

A.A Karimov, TDIU SF PhD dotsent v.b.

Ushbu maqgolada multimediali ta’limning paydo bo’lishi,
afzalliklari va bugungi ahamiyati to’g risids fikr yuritiladi. Ta’ limni
axborotlashtirish ~ sharoitida multimediali o ‘qitish vositalaridan
foydalanish mexanizmlarini takomillashtirishning meyoriy asoslarini
ishlab chiqishga alohida e tibor qaratilmogda. Multimediali vositalari,
elektron ta’lim resurslari, o ‘quv adabiyotlar va darsliklarni elektron
tarzda axborot texnologiyalari asosida takomillashtirish malakali,
tajribali va zamonaviy mutaxassislarni tayyorlashda ustuvor vazifalar
sifatida belgilanganligini gayd etish joiz. Hozirda mutimedia vositalari
asosida o ‘qitishning mazmuni, tarkibiy tuzilishi uzviy hamda ilmiy
asoslangan tarzda ifoda etishini tagoza etmogda.

Kalit so’zlar: ta’lim, multimediya, platforma, tizim, axborot, media,
multimediali ilovalar, ilovalar, ragamli texnologiyalar, metodika.

Bosmoti cmamuse paccmampueaemcs 603HUKHOBEHUE, NPeUMYUeCmEd
U  cecoOHAWIHee — 3HAYEHUe  MYTbMUMEOUUHO20  00PA308AHUAL.
Ocoboe e6Humanue yoensiemcs paspabomke HOPMAMUBHBIX OCHOS
COBEPUIEHCNBOBANUSL MEXAHUIMOB UCHONb308AHUS MYIbIMUMEOUIHBIX
cpeocme  obyueHus 6 YCA08UAX UHpopmamusayuu 00paA308aHUsL.
Cmoum ommemums, ymo Co8epuleHCmE08anue cpeocms MAacco8oll
unopmayuu,  pecypcog - NeKMpPOHHO2O0  0OYYeHus,  YYeOHOU
aumepamypul u yY4eOHUKO8 HA OCHOBe UHMOPMAYUOHHBIX MEXHOI02UL
8 21IeKMPOHHOM GUOE ABIAEMCA BANHCHOU 3a0auyeli npu Nnoo2omosKe
KEANUDUYUPOBAHHBIX, ONBIMHBIX U COBPEMEHHbIX CREeYUATUCTNO8
moltimediali. B nacmoswee epems moltimedia nacmaueaem na mom,
ymobOvl 0byUeHUue HaA OCHO8e UHCMPYMEHMOS8 BbIPAXCANOCH KAK 6
cooepoicanull, max u 8 COOepPHCAHulU.
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Kniouesvie cnoea: obpaszosanue, myromumeoua, niamgopma,
cucmema, unpopmayus, meoua, MYIbMUMEOUNIHbIE NPULOHCEHUS,
NPUNOJICEHUSL, YUDPOBbIe MEXHOI02UU, MEMOOONOUL.

This article examines the emergence, advantages and current
importance of multimedia education. Special attention is paid to the
development of regulatory frameworks for improving the mechanisms
of using multimedia learning tools in the context of informatization
of education. It is worth noting that the improvement of mass media,
e-learning resources, educational literature and textbooks based on
information technology in electronic form is an important task in the
training of qualified, experienced and modern specialists. Currently,
multimedia insists that tool-based learning be expressed in both content
and content.

Keywords: education, multimedia, platform, system, information,
media, multimedia applications, applications, digital technologies,
methodology.

Hozirgi sharoitda innovatsion texnologiyalar va multimedia
vositalaridan foydalanish dars berish texnologiyalarini yangilashdan
biridir. Axborotni tushunish va unlardan zamonaviy bilimlar majmuasi
tariqasida foydalanish uchun nafaqat bilim oluvchilar, balki zamonaviy
dars beruvchilar ham axborot oqimlarini yo‘naltira bilishi lozim. Ushbu
vazifalarni muvaffaqiyatli amalga oshirish uchun tajribali o‘qituvchilar,
dars berish usullari, yuqori darajali o‘quv materiallari bo‘lishi maqsadga
muvofiqdir.

Zamonaviy pedagog xodimlarni tayyorlashda o‘quv va axborot
faoliyatini zamon talablari darajasida tashkil qilish imkoniyatini
oshiradigan texnik va dasturiy vositalar yordamida ishlash ko‘nikmasini
orttirishga alohida e’tibor qaratish lozim.

Jahonda multimedia vositalarining fanda, biznes va ishlab
chigarishda foydalanilayotganligiga ham 35 yildan ziyodroq vaqt
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o’tdi. Bugun ayniqgsa ta’lim tizimini multimediasiz tasavvur qilib
bo’lmaydi. Keyingi qirq yil ichida “multimedia” yangi ma’nolarga ega
bo’ldi. 1970-yillarning oxirida bu so’z bir vaqtning o’zida bir nechta
slaydlarning musiqiy trek bilan birga taqdimotini belgilash uchun
ishlatilgan. Multimedia an’anaviy aralash media va tasviriy san’at
xususiyatlariga ega, ammo uning imkoniyatlari ancha keng. Multimedia
taqdimoti istalgan joyda, jonli yoki yozib olingan, analog yoki raqamli
formatda efirga uzatilishi mumkin [2, 4] .

Multimedianing rivojlanishi natijasida axborotning barcha turlarini
o’quvchilarga namoyish etish imkoniyatlari yaratildi. Multimedianing
rivojlanishi informatikaning 3 ta tarkibiy qismlaridagi o’zgarishlar
tufayli amalga oshirildi. Informatika, hisoblash texnikalari, elektron
hisoblash mashinalari, kibernetika tushunchalari bugungi kunda
axborot kommunikasiya texnologiyalari, axborot texnologiyalari, Web
ilovalar, media texnologiyalari kabi zamonaviy tushunchalar bilan o’rin
almashdilar [3, 6].

Anologli texnologiyalardan raqamli texnologiyalarga o’tish
jarayonlari AT (axborot texnologiyalari) sohasida tub burilishlar davriga
aylandi. Aynigsa iqtisodiyotning rivojlanishiga muhim turtki bo’ldi.
Davlat xizmatlari yo’lga qo’yildi, aynan kommunal to’lovlar va soliq
to’lovlari onlayn tizimga o’tkazildi.

Ta’lim sohasida ham juda katta o’zgarishlarning sodir bo’lishiga
olib keldi. Masofaviy ta’lim platformasida kredit modul tizimining
mukammal ishlashiga keng yo’l ochib berildi. Hemis tizimi orqali
dekanatlar tomonidan nazoratning elektron shakli yo’lga qo’yildi.
Talabalar barcha fanlardan fanlar mavzulari, amaliy topshiriglar,
amaliyot darslari va boshqa manbalardan istalgan paytda erkin
foydalana olish imkoniyatiga ega bo’ldilar[3, 98-102 b.].

Magqolamizning asosiy mohiyati va vazifasi boshga ta’lim
platformalaridan foydalangan holda wularni sifatli va samarali
takomillashtira oladigan multimediali vositalar asosida o’qitish tizimi
(multimedia platformasi) ga alohida to’xtalib o’tamiz.
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Multimediali ilovalar yaratish murakkab jarayon bo’lib, u uzoq
vaqtni talab qiladi. Elektron darsliklarga ta’lim jarayonida katta ehtiyoj
sezilayotgan hozirgi kunda har bir kompyuter yoki smartfonlarga
mo’ljallangan dasturiy vositalarni yaratish davr talabi hisoblanadi.

Shu jumladan, texnika oliy ta’lim muassasalari uchun «Axborot
texnologiyalari» fani bo’yicha elektron qo’llanmalar yoki multimediali
ilovalarni yaratishga qo’yiladigan pedagogik-psixologik talablar,
ularning tuzilishi, shakllari va turlari, yaratish bosqichlarini bir
butun yaxlit tizim sifatida ilmiy tahlil etish, elektron darslikning
ta’lim bosqichlariga mos xususiyatlari aniqlash va ularni yaratishni
takomillashtirish mexanizmlarini ishlab chiqish lozimligini ko’rsatdi.
Ayni shu mazmundagi tadqiqotlarimiz keyingi paragrafda o’z ifodasini
topgan.

Kompyuter texnologiyalari asosida yaratilgan multimediali
ilovalarning afzalliklaridan biri bu mustaqil ta’lim olishni, ijodiy
fikrlashni, bilim ko’nikma va malakalarni shakllantirish orqali
o’quv materiallari va ilmiy ma’lumotlarni har tomonlama chuqur
o’zlashtirilishiga mo’ljallanganligidadir. Shuningdek, ushbu turdagi
qo’llanmalarilmiy ma’lumotlarningjamlanganligi,ta’limoluvchilarning
yoshi va fiziologik xususiyatlarini hisobga olinishi jihatidan an’anaviy
o’quv qo’llanmalaridan farqli o’laroq ta’lim beruvchi va oluvchiga
qulaylik tug’diradi [2, 105-114 b.].

Multimediali vositalar asosida o’qitishdan quyidagi vazifalar kelib
chigadi: [3]

multimediali vositalari asosida iqtisodiyot yo’nalishlarida barcha
fanlarni o’qitishning pedagogik imkoniyatlarini tahlil etish;

igtisodiyotga oid fanlarni o’qitish metodikasini takomillashtirish;

bo’lajak mutaxassislarning iqtisodiyotda axborot texnologiyalaridan
foydalanib kasbiy bilimlarini rivojlantirish modelini takomillashtirish;

axborot texnologiyalari fani asosida boshqa fanlarni o’qitish
samaradorligini aniqlash me’zonlarini takomillashtirish.
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Ta’limda multimedia texnologiyalaridan foydalanishning afzalliklari
qatoriga quyidagilar kiradi [1]:

e Hujjatning deyarli istalgan joyidan matnning boshqa qismiga
yoki ma’lumot turiga o’tishga imkon beruvchi o’quv materialini tuzish
uchun gipermatn tamoyillarining mavjudligi. Bu ta’lim jarayonining
moslashuvchanligini, uning interaktivligini ta’minlaydi;

e Kompyuter ekranida bir vaqtning o’zida ko’rsatiladigan og’zaki
ma’lumotlarning audio hamrohligi;

e Murakkab jarayonlarni bilishda interaktivlikni ta’minlovchi
video-ma’lumot va animatsiya bilan audio sharhlarning uyg’unligi;

e (O’z-0’zini o’qitish va masofaviy ta’lim jarayonida aynigsa
muhim bo’lgan dastur bilan aloga qilishning istalgan bosqichida joriy
0’z-0’zini nazorat qilish qobiliyati;

e O’rganilayotgan materialni yaxshiroq va chuqurroq tushunish;
Talabani yangi bilim sohasi bilan aloga qilishga undash;

e Olingan bilimlar xotirada uzoqroq saqlanadi va keyinchalik
qisqa takrorlashdan keyin amaliy qo’llash uchun osonroq tiklanadi;

e Ishlab chiqarish o’qitish va malaka oshirish xarajatlarini
kamaytirish.

Shu bilan bir qatorda talabalarning mustaqil o‘quv faoliyatini
rivojlantirishga, o‘zlashtirilgan bilimlarni baholash va ularni amaliyot
bilan bog‘lashga, ta’lim va tarbiyani o‘zaro chambarchas uzviyligini
taminlashga, o‘zlashtirilgan bilim va ko‘nikmalarini mustahkamlashga
xizmat qilmog‘i keraak[4].

— Multimediali ilovalarlar 0’z mazmuni, tayyorlanish sifati
darajasiga ko’ra “darslik-o’qituvchi” maqomiga ko’tarilishi, unda
ta’limni individuallashtirish tamoyillariga ko’ra mustaqil holda ta’lim
olishning hamma xususiyatlari 0’z aksini topishi ilmiy nuqtai nazardan
asoslandi.

- Elektron o’qitish tizimlarini yaratish, bajariladigan ish
mazmuni va undan kutiladigan natijalar ilmiy asoslandi.
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- Multimediali ilovalardan masofaviy ta’limda foydalanishning
istigbolli yo’nalishlari belgilandi, masofaviy o’qitishning konseptual
asoslari aniglandi.

Mazmunning ilmiyligi Teskari alogani ta’minlash Yordam tizimining Pedagogik egiluvchanlik
mavjudligi
Magsadga Tkki tomonlama

vo‘naleanlik mulogotni ta’minlazh

Motivlazhtirishni
o
vati
TR
mivisiisl ILOVALARIGA Refleksiya mavjudlisi
|
|

qo‘yiladigan asosiy
pedagogik-psixologik
talablar imkoniyat
Ofqgitishni — . "
mdmd:alluhﬂnsl Dut:nr::g oi::hmﬁ‘k
Ofqitizhni hamkorlikda imkoniyatini ta’minlash

olib borishni ta’minlash [—

Qidirnv tizini

s aklangirich Bilimlar barasi Tntelektusl yadro I Retakoncia bk

1-rasm. Multimediali ilovalarni yaratishga qo ‘yiladigan takomillashtirilgan asosiy
pedagogik talablar

Xulosada shuni ta’kidlash mumkin: multimediali ilovalarni
yaratishga va uning dasturiy ta’minotiga qo’yiladigan quyidagi asosiy
pedagogik talablar shakllantirildi: mazmunning ilmiyligi; ochiqliq
(oydinlik); magsadga yo’nalganlik; motivlashtirishni ta’minlash; kirish
nazoratining mavjudligi; o’qitishni individuallashtirish; o’qitishni
hamkorlikda olib borishni ta’minlash; mantiqiy va tizimli fikrlashni
shakllantirish; teskari alogani ta’minlash; yordam tizimining mavjudligi;
bilimlar bazasi mavjudligi; intelllektual yadroning mavjudligi;
pedagogik egiluvchanlik; ikki tomonlama muloqotni ta’minlash; orqaga
qaytish imkoniyati; refleksiya mavjudligi; hujjatlashtirish imkoniyati;
interfeys mavjudligi; dasturning statistik nusxa olish imkoniyatini
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jihatlari

ta’minlash; qidiruv tizimining mavjudligi; relaksasiya blokining
mavjudligi va har bir talab mazmuni aniqlashtirildi.
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FIZIKA FANIDA MOBIL ILOVALAR HAMDA
ROBOTOTEXNIKA ELEMENLARIDAN FOYDALANISH
HARBIY MUTAXASSISLAR TAYYORLASHNING
POLITEXNIK INNOVATSIYALAR
SOHASI SIFATIDA

D.K. Nasriddinov, O ‘zbekiston Respublikasi FVV
Akademiyasi dotsenti, p.f.f-d. (PhD).

Ushbu magqolada oliy harbiy ta’lim muassasalarida fizika fanida
mobil ilovalar hamda robototexnika elemenlaridan foydalanish harbiy
mutaxassislar tayyorlashning politexnik innovatsiyalar sohasi sifatida
ko ‘rib chigilgan.

Kalit so‘zlar: politexnik tamoyil, politexnik savodxonlik, politexnik
bilim, politexnik ko ‘nikma, robotlashtirilgan texnomuhit, robototexnik
tizimlar.

B oanmnoii cmamve ucnonvzosanue MOOUNBHBIX NPULONCEHUL U
9/1eMeHmo8 poOOMOMeXHUKU No QPu3uKe 8 GbICUUUX BOEHHbIX YYEOHBIX
3a6€0€eHUAX PACCMAMPUBAEMCS KAK HANpAgieHue NOIUMeXHUYeCKUx
UHHOBAYULL 8 NOO2OMOBKE BOCHHBIX CNEYUATUCTIOB.

Knrwoueswie cnoea: nonumexnudeckuti NPUHYUN, NOAUMEXHUYECKASL
2PAMOMHOCIb, NOAUMEXHUYECKUEe 3HANUS, NOTUMEXHUYECKUe HABbIKU,
POOOMUBUPOBAHHASL  MEXHONO2UYECKAs. Cpedd, pOoOOMUUPOBAHHBLE
cucmembl.

In this article, the use of mobile applications and elements of
robotics in physics in higher military educational institutions is
considered as a direction of polytechnic innovation in the training of
military specialists.

Key words: polytechnic principle, polytechnic literacy, polytechnic
knowledge, polytechnic skills, robotic technological environment,
robotic systems.
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Fizika ta’limining politexnik yo‘nalishini ta’minlash zamonaviy harbiy
oliy ta’lim tizimini takomillashtirishning muhim yo‘nalishidir. Bugungi
kunda malakali bo‘lajak harbiy xizmatchilarni tayyorlash har bir davlatning
jjtimoiy-iqtisodiy rivojlanishi sur’atlarining o°sishiga olib keladi.

Fizika ta’limida politexnik tamoyilni amalga oshirish bo‘yicha
barcha muvoffaqiyatlarga erishish 3 ta asosiy vazifalarni bajarish orqali
amalga oshiriladi. Ular quyidagilardan iborat[1]:

1) kursantlarni fizika fanini o‘qitish orqali politexnik yo‘nalishda
tayyorlashga bo‘lgan zamonaviy talablarga mos ta’lim texno-mubhitini
tashkil etish (politexnik ta’lim tarkibi, moddiy-texnik ta’minoti,
tashkiliy-uslubiy hamda didaktik taminlash);

2) kursantlarga fizika fanini o‘qitish orqali politexnik savodxonlik —
politexnik bilimlar va ko‘nikmalar tizimini rivojlantirish, shuningdek,
ma’lum bir politexnik faoliyat turlarini bajarish ko‘nikmalarini

rivojlantirish;
3) kursantlarga fizika fanini o‘qitish orqali ularda robototexnik
raqobatchilikni shakllantirish — amaliy ko‘rinishdagi masalalarni

bajarish, bunda fizika fani bo‘yicha bilimlardan foydalangan holda
“jamiyat-texnika-tabiat” tizimining o‘zaro munosabatlarini inobatga
olgan holda kundalik va mehnat faoliyatiga tayyorgarlik ko‘rish.

Bu vazifalar fizika fani bo‘yicha o‘quv mashg‘ulotlariga tadbiq
etilganda kursantlarning politexnik tayyorgarligi holatini yoritib beradi:
politexnik ta’lim sharoitlari (fan o‘quv texno-muhiti), o‘quv jarayoni
tarkibi (texnik bilimlar, malaka va ko‘nikmalar), politexnik ta’limni tashkil
etish (uslublari, vositalari, shakllari, amaliy turlari) va uning natijalari.

L.V.Ilin hamda Y.V.Ospennikovalarning, aynan, shu mavzudagi
o‘rganishlarida oliy harbiy ta’lim muassasalarida fizika fanini
o‘qitishda politexnik ta’limni o‘zlashtirish bo‘yicha o‘quv jarayonining
umumlashgan modeli ishlab chiqilgan. Ushbu modelda texnik bilimlarni
egallash politexnik tamoyilni amalga oshirishning bazaviy yo‘nalishi
sifatida shakllantirish uslublari va qoidalari aniq belgilab berilgan.

FIZIKA, MATEMATIKA va INFORMATIKA Som




74 ILG‘OR TAJRIBA VA O‘QITISH METODIKASI

Shu bilan bir qatorda, ushbu modelga texnik bilimlarni egallash orqali
kursantlarning politexnik madaniyatini oshirishga asos bo‘luvchi ta’lim
texnologiyasi sifatida qaralmoqda.

Kursantlarda fizika fanini o‘rganish orqali texnik bilimlarning
shakllanishi odatda politexnik o‘rganishlarni amalga oshirish orqali
shakllanadi. Politexnik bilim deyilganda odatda kursantlarning
texnosfera to‘g‘risidagi bilimlari ham tushiniladi: texnosfera
to‘g‘risidagi bilimlarning elementlari va o‘zoro bog‘ligligi, rivojlanish
omillari va qonuniyatlari, ilmiy-texnik asoslari va boshqalar.

Politexnik bilimlar kursantlarda dunyoning hozirgi texnik ko‘rinishi
to‘g‘risidagi tasavvurlarni vujudga kelishiga asos bo‘ladi. Shu bilan
birga, kursantlarda yangicha turdagi texnik tafakkurning rivojlanishiga
olib keladi.

Oliy harbiy ta’lim muassasalarida fizika fanini o‘rganishda
politexnik bilimlarni o‘zlashtirish orqali kursantlar alohida texnik
ob’ektlar bilan ishlashning boshlang‘ich ko‘nikmalariga ega bo‘lishi,
fizika faniga oid bo‘lgan ilmiy izlanishlarda uskuna va orroratli texnika
ob’ektlari bilan ishlash ko‘nikmalarini egallashi lozim. Kursantlar
ma’lum bir murakkablikka ega bo‘lgan texnik vazifalarni yechish
bilim va ko‘nikmalarini egallashi, ma’lum bir yo‘nalishdagi politexnik
loyihalarda ishtirok etishi lozim.

Kursantlarning politexnik tayyorgarligi ularda texnik bilim va
malakalarning shakllanishiga bog‘liq. Bunday tayyorgarlik kursantlarda
texnik innovatsiyalar bilan tanishish, ularni chuqur o‘rganib chiqish
orqali shakllanadi.

Zamonaviy texnomuhit shakllanishining muhim yo‘nalishlaridan
biri bu robototexnikadir. Robotsozlik ishlab chiqarishning mustaqil
yo‘nalishi sifatida vujudga keldi va doimiy rivojlanmoqda. Hozirgi
kunda dunyo tajribasida robototexnika tamomila yangi bosqichga o‘tdi.
Natijada, robotlashgan tizimlar universal va samarali, nafaqat ishlab
chigarish, balki maishiy ehtiyojlarda foydalanishga imkon beruvchi
omillar yuzaga keldi.
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Robototexnik tizimlar zamonaviy texnomuhitning ajralmas
bo‘lagiga aylanib bormoqda. Jamiyatning robototexnik tizimlarga
bo‘lgan yuqori qiziqishi robototexnika rivojini aniqlab beradi[2].

Robotlashtirilgan texno-muhit bu yaqin kelajakdagi insoniyatning
yashash muhitidir. Shu bilan bir qatorda, robototexnikaga oid bo‘lgan
quyidagi ijtimoiy-pedagogik muammolar mavjud:

1) robotlashtirilgan tizimlarni ishlab chiqarish uchun malakali
kadrlarni tayyorlash;

2) robotlashtirilgan tizim xizmatlaridan foydalanishni oshirish
uchun iste’molchilarning texnik madaniyatini oshirish.

Robototexnikaning ta’lim imkoniyatlari texnik innovatsiyalar
yo‘nalishisifatidajudayuqorihisoblanadi. Ammo hozirgi vaqtda, asosan,
mustaqil ta’lim ko‘rinishida loyihaviy robototexnika rivojlanmoqda.
Robototexnikani fizika fani ta’limida qo‘llash uslublari va texnologiyasi
ma’lum maqgsadga yo‘naltirilgan pedagogik izlanishlar predmetiga
aylanmadi. Robototexnikani ta’lim sohasida qo‘llash yo‘nalishi va
usullari hali ma’lum emas. Robototexnikani o‘quv jarayoniga tadbiq
etish — bir qator fanlarni o‘qitish orqali bilim va ko‘nikmalarni
birlashtiruvchi politexnik ta’lim nazariyasi va uslubiyotining yangi
yo‘nalishi hisoblanadi. Uni ishlab chiqishda robototexnik tizimlarning
o‘z texnomuhitida ma’lum miqyosda keng tarqaluvchi ob’ekt sifatida
yangi va muhim xususiyatlari, jumladan, uni o‘rganishda turli fan
sohalarini qo‘llash imkoniyatlari, shuningdek turli darajadagi oliy
harbiy ta’limning o‘ziga xos jihatlari hisobga olinishi lozim.
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“FIZIKADAN LABORATORIYA VA NAMOYISH”
TAJRIBALARINI O‘RGANISHDA FANLARARO
ALOQADORLIKDAN FOYDALANIB O‘QUVCHILARNING
KASBIY KOMPETENSIYASINI SHAKLLANTIRISH

M.Saidaripova, Toshkent shahar Yunusobod tumani
63-sonli maktabning fizika o ‘qituvchisi.

Ushbu maqolada umumtalim maktab fizika o ‘quvchilarida
“Fizikdan laboratoriva va namoyish” tajribalarini bajarishda
kuzatish, tushuntirish kompetensiyasini shaklantivishda fanlararo
alogadorlikdan foydalanish masalasi ko ‘rib chigilgan.

Kalit so‘zlar: laboratoriya, namoyish, jarayon, kompetensiya, fizik
jarayon, fizik hodisa, kuzatish, tajriba, tushunish, fizik ob’ekt.

B oaunoii cmamwve paccmampueaemcsi 60npoc UCNONb30AHUS
MeNCOUCYUNTIUHAPHOLL KOMMYHUKAYUU 8 @opmuposanuu
HaOII00AMeNbHO-00bACHUMENbHOU KOMIEMEeHMHOCMU NPU 8bINOTHEHUU
akcnepumenmos «Habnooenue 3a 6vinonrHenuem 1abOpamopHuIX U
O0eMOHCMPAYUOHHBIX ONBIMOE DUZUKOMY» IKCNEPUMEHMO8 Y YUAUUXCHL-
Pusurxos 0oueodpPaz06amenbHOU WKObL.

Knwueswvie cnosa: nabopamopus, Oemoncmpayus, npoyecc
KOMNemeHmHOCmyb,  usuyeckull npoyecc, ¢husuueckoe seieHue,
Habn00eHue, IKCnepuUMenm, NOHUMaHue, pusudeckutl 00bexm.

This article discusses the issue of wusing interdisciplinary
communication in the formation of observational and explanatory
competence when performing experiments “‘Observation of laboratory
and demonstration experiments by a physicist” experiments among
physics students of a secondary school.

Key words: laboratory, demonstration, process competence,
physical process, physical phenomenon, observation, experience,
understanding, physical object.
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Hozirgi kunda ta’lim jarayonlariga kompetensiyaviy yondashuvlarni
izchil tadbiq etish orqali o‘quvchilarni har tamonlama yetuk mutaxassis
etib tayyorlash dolzarblik kasb etmoqda. Maktabgacha va xalq ta’limi
vazirligida ta‘lim yo‘nalishi uchun DTS asosida 2023-yilda ishlab
chiqgilgan “Fizika” fanidan o‘quv dasturida ham o‘quvchilarda fizika
faniga oid umumiy kompetensiyalarni shakllantirish nazarda tutilgan
bo‘lib, uni amalga oshirish orqali kompetentli o‘quvchilarni tayyorlash
magsad qilingan [1].

Fizika faniga oid ilmiy-pedagogik tadqiqotlarda ham o‘quvchilarda
kompetensiyalarni shakllantirish masalalari chuqur tadqiq etilgan
bo‘lsada, aynan fizika faniga oid umumiy kompetensiyalarning
metodologik asoslari, ya’ni ushbu kompetensiyalarning mohiyati va
xususiyatlari yetarlicha ochib berilmagan. Natijada, turli tadqiqotlarda
fizika faniga oid umumiy kompetensiyalarni tayanch va boshga
kompetensiyalar orqali izohlash holatlari uchramoqda.

Mamlakatimizda amalda qo‘llanilayotgan DTS dan kelib chigqan
holda aytish mumkinki, o‘quvchilarning fizika faniga oid umumiy
kompetensiyalar turlarini quyidagicha tizimlashtirishimiz mumkin:

Fizika fanigan “Laboratoriya va namoyish” tajribalarini bajarishdagi
umumiy kompetensiyalar:

1. Fizikadan “Laboratoriya va
namoyish” tajribalarini kuzatish,
tushunish kompetensiyasi,

2. “Laboratoriya va namoyish” = :
tajribalarida  foydaniladigan  o‘lchov | m r
asboblarini amaliyotda qo‘llay olish K, o=
kompetensiyasi;

3. “Laboratoriya va namoyish”
tajribalar o‘tkazish, fizik kattaliklarni
o‘lchash ~ va  xulosalar  chiqarish
kompetensiyasi.
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4. “Laboratoriya va namoyish” tajribalaridan olingan natijalarni
hisoblay olish kompetensiyasi.

Quyida kuzatish, tushunish va tushuntirish so‘zlarining lug‘tiy
ma’nolari to‘g‘risida qisqacha tushuncha berib o‘tamiz.

Kuzatish — ob’ektiv borliqdagi narsa-hodisalarni tizimli, uzluksiz,
tartibli, mukammal idrok qilish jarayoni; psixoloqik-pedagogik
tadqiqotlardagi asosiy emperik metodlardan biri. Kuzatish keng ma’noda
tabily pedagogik hodisalar va jarayonlardagi o‘zqarishlarni qayd etish
tarzida ham amalga oshirilib, pedagogika sohasida muhim metod sifatida
qo‘llaniladi. Kuzatishda maxsus jihozlar, laboratoriya anjomlari hamda
muayn texnik vositalar yordamida turli eksperimental tadqiqotlarning
natijalari olinadi.

Tushunish — 1) o‘quv-tarbiya jarayonida idrok yoki tafakkur o‘bekti
hisoblangan narsa va hodisalar haqida yangi tasavvur, tushuncha, hukmlar
hosil qilish imkoniyati, hodisalarni belgilariga ko‘ra boshqa narsa,
hodisalardan farqlashga oid tushunchaga ega bo‘lish;

2) ayrim jarayonlar, hodasalar orasidagi alogadorlik, voqea va
hodisalarning kelib chiqish sabablari, matn yoki o‘quv materiallari
mazmunining mohiyatini ochish kabilarga asoslangan ruhiy holat.

Tushuntirish — o‘quvchi va talabalarga so‘z vositasida o‘quv
materiallarini tushuntirish, sharhlashdan iborat pedagogik metodika. Shu
bilan birga, ilm-fan va ta‘lim-tarbiyaning asosiy vazifasi hisoblanadi.
Tushuntirishning shakllari: ilmiy tushuntirish, ratsional tushuntirish.

Bitta maqola doirasida yuqoridagi barcha kompetensiyalarni
izohlashning imkoniyati yo‘q. Shu sababli, biz ushbu maqolada,
o‘quvchilarda fizik jarayon va hodisalarni kuzatish, tushunish va
tushuntirish kompetensiyasining metodologik asoslarini ochib berishga
harakat qilamiz.

Ushbu kompetensiyaga oid eng umumiy jihatlar haqida shuni
aytish mumkinki, o‘quvchilar laboratoriya va namoyish tajribalarini
bajarish orqali atrof-olamda yuz berayotgan voqgea, hodisa va jarayonlar
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haqida dastlabki ma’lumotlarni qabul qiladi, ya’ni kuzatish olamni
bilishda eng keng qo‘llaniladigan empirik usuldir [2]. Ushbu usulda
laboratoriya va namoyish tajribalarini bajarishda, ya’ni o‘quvchi biror
fizik jarayon yoki hodisa qanday bo‘lsa, shundayligicha (unga ta’sir
etmasdan, aralashmasdan) ob‘ektiv tarzda o‘rganadi. Natijada, kuzatish
o‘quvchining ixtiyori, hissiyoti, xohish-irodasiga bog‘liq bo‘lmagan
holda, fizik hodisa, jarayonlarning ob’ektiv xossa va aloqalariga oid
bilimlarga ega bo‘lish imkoniyatini beradi. Ushbu usul sezgi a’zolarining
ma’lumotlariga tayanadi. Kuzatish jarayonida o‘quvchi bilish ob’ektining
nafaqat tashqi tomonlari haqida, balki pirovard maqgsad sifatida uning
muhim xossa va munosabatlari hagida ham bilim oladi. Kuzatish bevosita
yoki turli asboblar va boshqa texnik uskunalar yordamida bilvosita
amalga oshirilishi mumkin.

Bir qarashda, kuzatish usulidan foydalanish oddiy bo‘lib tuyulsada,
uni amalga oshirishning o‘ziga xos talablari mavjud bo‘lib, ularga
kuzatish ob’ektining aniqligi, qayta kuzatish orqali yoki boshqa metodlar
(masalan, eksperiment) yordamida nazorat qilish mumkinligi kabilarni
aytish mumkin [3]. Biz shu talablardan kelib chiqqan holda, fizikada
kuzatish usulini quyidagi bosqichlarda amalga oshirish lozim, — deb
hisoblaymiz.

Fizikada kuzatish usulidan foydalanish bosqichlari:

1-bosqich: Fizikaviy laboratoriya yoki namoyish tajribalarini
tanlash.

2-bosqich: Tanlangan laboratoriya va namoyish tajribalardan
o‘rganishda lozim bo‘lgan hodisa yoki jarayonni aniqlab olish.

3-bosqich: O‘rganishi aniqlangan laboratoriya yoki namoyish
tajribalarni bajarish jarayoni.

4-bosqich: O‘rganishda laboratoriya va namoyish tajribalaridan
olingan ma’lumotlarni gayta ishlash.

Endi, ushbu bosqichlarni laboratoriya va namoyish tajribalarida
bajarishga to‘xtalib o‘tamiz.
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Fizikaviy ob’ekt sifatida (fanlararo) fizika va kimyo fani bilan bog‘liq
bo‘lgan mavzu tanlab olindi.

Mavzu: Suv va tuzning suvdagi eritmasi elektr o‘tkazuvchanligini
taqqoslash.

Kerakli asbob va materiallar: “Fizika” kabineti o‘guv jihozlar
majmuasi elektr bo‘limidan tok manbai (o‘zgarmas, o‘zgaruvchan
4-12V), ampermetr, kalit, taglikka o‘rnatilgan past kuchlanishli lampa,
ulovchi simlar.

Ishdan magsad: Suv va tuz eritmasi yoki kislotaning elektr
o‘tkazuvchanligini o‘rganish.

Ishning bajarilish tartibi:

1. Rasmda ko‘rsatilgan zanjirni daftaringizga chizib oling.

2. A gismini yig‘ing.

3. Tok manbai va (K,) kalitni ulang.

4. Quruq osh tuzi kristalini elektrodlar orasiga joylashtirilsa,
zanjirdan tok o‘tishi kuzatilmaydi (ampermetr strelkasi qo‘zgalmaydi)
va lampochka yonmaydi.

5. Kalit (K, )ni uzing.

6. Zanjirning ikkinchi B qismini yig‘ing.

6. Tok manbai va (K) kalitni ulang.

7. Tuz kristalini suv solingan idishga soling va elektrodlarni ulang,
kalitni qo‘shing va lampochka yonisini kuzating.

8. Tajribani bir necha marta takrorlang.

Savollarga javob bering.

1. Yuqorida bajarilgan ikki tajribaning bir-biridan farqini tagqoslang
va tushuntirib bering (Nima uchun birinchi tajribada lampochka
yonmaydi, ikkinchi holatda yonadi).

2. Distillangan suv va tok o‘kazmaydigan suyuqliklarning xossalarini
tushuntiring.

3. Elektrolit nima?

4. Elektrolitlar eritmalarining elektr o‘tkazuvchanligi mexanizmini
tushuntiring.
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5. Elektrolit eritmalarining qarshiligi nimalarga bog‘liq.

6. Elektrolitlarni texnikada qo‘llanilishi to‘g risida misollar keltiring.

O‘quvchi kuzatish orqali fizik tajribalar yoki jarayonni tushunishi
uchun avvalambor, laboratoriya ishlari yoki namoyish tajribalaridan birini
tanlab olishni va u tanlab olingan zanjirni yig‘a bilishi kerak.

Masalan: fizika molekulyar bo‘limidan “Suv va tuzning suvdagi
eritmasi elektr o‘tkazuvchanligini taqqoslash” (rasm). Bunda
o‘quvchilar birinchi o‘rinda zanjir nimalardan va ganday o‘lchov
asboblaridan iborat ekanligini bilishi kerak. Zanjir bilan tanishib
manbaa, kalit, voltmeter, ampermetr va qarshilik (lampochka)dan iborat
ekanligini aniglash kerak. Bunday o‘lchov asboblari orqali qanday
fizik kattaliklarni o‘lchashligini bilishi kerak. Zanjirdagi tok kuchini
ampermetr bilan, kuchlanishni esa voltmetr bilan o‘lchashni bilishlari
kerak.

Tanlangan fizikaviy ob’ektdagi o ‘rganish lozim bo ‘Igan hodisa yoki
Jjarayonni aniqlab olish bosqichi. Fizikaviy ob’ektni kuzatish ob’ekti
sifatida tanlab olgandan so‘ng, ushbu ob’ektda sodir bo‘ladigan ko‘p
sonli hodisa va jarayonlar orasidan aynan mavzu yoki bo‘limga tegishli
bo‘lganlarini aniglash ham juda muhim hisoblanadi.

“Suv va tuzning suvdagi eritmasi elektr o‘tkazuvchanligini
taqqoslash” laboratoriya ishida nafaqat elektrodinamika qonunlari, balki
boshga fizik hodisa va jarayonlar ham sodir bo‘ladi. Ushbu holatda
o‘quvchilar tomonidan tanlab olingan fizik ob’ektda sodir bo‘layotgan
hodisa va jarayonlar orasida qaysilarini kuzatish lozimligini bilishlari
kerak. Yuqoridagi misollardan kelib chigqan holda aytadigan bo‘lsak,
“Suv va tuzning suvdagi eritmasi elektr o‘tkazuvchanligini tagqoslash”
nomli laboratoriya tajribadasida foydaniladigan o‘lchov asboblari va
ularni ishlata bilishni anqglab oladilar.

Amalda fizik ob’ektda sodir bo‘layotgan turli hodisa va jarayonlar
qanchalik to‘g‘ri tanlab olinsa, ularning mohiyatini tushunish
imkoniyatlari shunchalik yuqori bo‘ladi.
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O‘rganishi aniglangan fizik hodisa yoki jarayonni kuzatish. Ushbu
bosqichda o‘rganishi aniglangan fizik hodisa yoki jarayon kuzatiladi.
Kuzatishning qay darajada bo‘lishi ko‘p jihatdan o‘quvchilarning
kuzatilayotgan fizik hodisa yoki jarayon to‘g‘risida oldindan ega
bo‘lgan bilimlariga, ularning diqqatiga, faol fikrlashiga bog‘liq. Sodir
bo‘layotgan hodisa yoki jarayonlar haqida o‘quvchilar tafakkurida turli
savollar, tushunmovchiliklar va mavhumliklar yuzaga keladi. Ushbu
fikriy operatsiyalarni tahlil qilish natijasida o‘quvchilarda fizik hodisa va
jarayonlar mohiyatini biror darajada anglash holati sodir bo‘ladi. Aynan
shu holatdan boshlangan jarayon o‘quvchilar tafakkurida tushunish
bosqichini boshlab beradi.

Yugqoridagi misoldan kelib chiqadigan bo‘lsak, Suv va tuz eritmasi
yoki kislotaning elektr o‘tkazuvchanligini o‘rganish, deb nomlangan
elektr zanjiri asosida quyidagi qonun va qoidalarni o‘quvchilar
tushunishlari lozim:

— qattiq jismlar nima va ularda tok o‘tkazish mexanizmi qanday
tushuntiriladi;

—suyugqliklarda tok o‘tkazish mexanizmi qanday tushuntiriladi;

—  tok kuchi va kuchlanish ta’rilari;

—  zanjirda tok kuchi paydo bo‘lishi va yo‘nalishi to‘g‘risidagi
tushuncha;

—  tok kuchi va kuchlanishni o‘lchash asboblari haqida;

— ampermetr va voltmeter o‘lchov asboblari zanjirga qanday
ulanishini;

—  zanjirdai tok kuchi va kuchlanish o‘zaro qanday bog‘ligligini;

—  tok kuchi va kuchlanish birliklari to‘g‘risida (SI va SQS
sistemalarida).

O‘quvchi yuqorida keltirilgan misollar doirasida tushunsa va
harakatning ushbu turiga oid har ganday muammoli vaziyatlarda
qo‘llay olish qobiliyatiga ega bo‘lsa, demak unda aynan shu mavzuga
oid tushunish kompetensiyasi shakllangan bo‘ladi.
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O‘quvchilarda fanga oid kompetensiyalarni shakllantirishda
tushunishdan tashqari, tushuntirish kompetensiyalarini ham tizimli
shakllantirish muhim hisoblanadi. Umumiy holda tushuntirish — atrof
olamda sodir bo‘layotgan vogea va hodisa yoki jarayon mohiyatini
mantiqiy-metodologik asosda izohlash demakdir.

Xulosa qilib aytish mumkinki, o‘quvchilarda fizik laboratoriya va
namoyish tajriba, hodisalarni kuzatish, tushunish va tushuntirishga oid
kompetensiyalarni shakllantirish fizik bilimlarni puxta egallashda va
boshga kompetensiyalarni ham shakllantirish uchun asos bo‘lib xizmat
qiladi.

Foydalanilgan adabiyotlar:

1.  Umumiy o‘rta ta’lim maktablari fizika fani o‘qituvchilarini
tabaqalashtirilgan uzluksiz kasbiy rivojlantirish kursining ishchi o‘quv
dasturi. 2023.

2. Olimov B.A. Physics Laboratory and Demonstration
Experiments Organization on the Basis of International Technology.
Tuijin Jishu/Journal of Propulsion Technology. ISSN: 1001-4055. Vol.
44No. 6 (2023)

3. Najmiddinov, M.K. Formation of students’ subject competencies
in the field of physics with the help of virtual laboratory work. ISJ
Theoretical & Applied Science, 2023, 11 (127), 189-191.
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TA’LIM JARAYONIDA “OLTY MATEMATIKA” VA “FIZIKA”
FANLARINI INTEGRATSIYAVIY YONDOSHUV ASOSIDA
O‘QITISH

E.O. Sharipov, QarMII “Oliy matematika” kafedrasi mudiri,
dotsent,

Sh.0. Xolbekov, QarMII “Oliy matematika” kafedrasi katta
o ‘qituvchisi.

Ushbu magqolada “Oliy matematika” va “Fizikada fanlararo
integratsiya asosida masalalarni yechishni tashkil etish bo ‘yicha
namuna keltirilgan.

Kalit so‘zlar: ellips, burchak tezlik, parametrik tenglama, egrilik
radiusi, tezlik, tezlanish, tangensial tezlanish.

B oaunoii cmamve npeocmasnen npumep opeamuzayuu peuieHus:
3a0a4 HA OCHOBe MENCOUCYUNTUHAPHOU uHmezpayuu «Buicwetl
mamemamuruy u « Quzuxuy.

KiroueBble cji0Ba: aniunc, y2noeas ckopocms, napamempuieckoe
VpasHeHue, paouyc KpususHvl, CKOpOCMb, YCKOpeHue, KacamenbHoe
YCKopeHue.

The presented article provides an example of organizing problem
solving based on an interdisciplinary conference of “Higher
Mathematics” and “Physics”

Key words: ellipse, angular velocity, parametric equation, radius of
curvature, velocity, acceleration, tangential acceleration.

Globallashuv sharoitida oliy ta’lim tizimida ham boshqa sohalar
qatori masofaviy ta’lim olish taqoza etilmoqda. Shuni ta’kidlash
kerakki, Respublikamizda masofaviy ta’lim shaklidan foydalanishning
asosily magsadi «ta’limning uzluksiz mavjudligini ta’minlash va ta’lim
sifatini yaxshilashdir» [1].
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Hozirgi kunda talabalar fanlarni chuqur o‘zlashtirishi uchun o‘quv
rejada mustagqil ishga yetarlicha katta soat ajratilgan. Talaba auditoriyada
egallagan nazariy va amaliy bilimlarini yanada mustahkamlash
magsadida o‘z ustida ko‘proq ishlashi zarur [2].

Texnika oliy ta’lim muassasalari talabalari o‘quv rejaga asosan
birinchi semestrda o‘qiydigan “Oliy matematika” fanining “Vektorlar”,
“Fazoda nuqtadan tekislikgacha masofa” hamda “Tekislikda nuqtadan
to‘g‘ri chiziggacha masofa” kabi mavzulararo hamda “Oliy matematika”
va “Fizika ning fanlararo integratsiyalarini keltiramiz.

Bu jarayonda, aynigsa, “Oliy matematika” fani bo‘limlari o‘zaro
bir-biriga chambarchas bog‘lig, chunki vektorlar tushunchasi to‘g‘ri
chiziq, tekislik hamda “Fizika” fanining kuch tushunchalari bilan
bevosita alogador. Shu bois quyidagi masalani integratsiyalashgan
yondoshuv asosida2 yecl;ilishini keltiramiz.

X

Masala. a—2 + Z—Z = (D)

ellipsning ox va oy o‘qlari bilan

kesishgan nuqtalaridagi  egrilik / _}

radiusi topilsin (1-rasm) [5]. - . =

Yechish: 1-usul. A(a0) ellips
nuqtasida egrilik radiusini topish
uchun markazi ellipsni  F(c;0)
fokusida 7 = a — ¢ radiusli aylana

chizamiz. (x—c)2 +y’ = (a —c)z. Ellips va aylana tenglamalarini
birgalikda yechamiz.
2 2
44
a b

(x—c)2 +y' = (a —0)2
Bu sistemadagi ikkinchi tenglamadan y? ni topamiz:

1-rasm
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y'=(a—c)’~(x—¢)?
y?ning ushbu ifodasini birinchi tenglamaga keltirib qo‘yamiz:

(£j2+(a—c)2—(x-c)2 _ 1| yoki

a b*

2.2 4 3 22 2.2 2 22 212
X +a" =2a’c+a‘cc—ax " +2acx—ac =a'b

Ellipsning egrilik radiusini aniglash uchun dastlab ¢ parametrni
aniglash kerak. Buning uchun kvadrat uchhadni quyidagi ko‘rinishda

yozib olamiz: - 7
(bz —az)x2 +2d’cx +d? (a2 —2ac—b2) =0.

Bu kvadrat tenglama faqat bitta X = a yechimga ega bo‘lishi kerak.
Buning uchun diskreriminant nolga teng bo‘lishi shart:

D=(2azc)2 +4(b2 —az)a2 (a2 —2ac—b2)=0.
Bu tenglikdan C parametrni aniqlaymiz:
4a’ (a202 + (a2 -b’ )(a2 ~2ac—b’ )) =0
bundan, 22 —2a(a2 —bz)c+(a2 _b2): 0 yoki (ac—(a2 -b’ ))2 =0.

2 2
Natijada = 4 -b

a
C parametrning topilgan

giymatidan foydalanib, ellipsning

egrilik radiusini aniglaymiz: mm

Xuddi shunday oy o°‘q bilan

2-rasm

=
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ellipsning egrilik radiusini aniqlaymiz (2-rasm). Buning uchun
ellipsning B(0;0) nuqtasidan o‘tib, markazi M(0;c) nugtada r =b—c
radiusli aylana tenglamasi (x— 0)2 +(y- c)2 =(b- C)Z . Bu aylana
bilan ellips tenglamasini
2 2
birgalikda yechamiz: ) ;2 * 2
¥ =(b=cf —(y=cf
Bu sistemaning ikkinchi tenglamasidagi X ning ifodasini birinchi

’ > 9
tenglamaga keltirib qo‘yib, (b—c) -(yr—c) 4+ _1 nihosil gilamiz.

2 2
Bundan (a2 _b2)y2 1 0b 2y+ZZ( 2 _92p _baz)z 0 munosabatni
keltirib chigaramiz. Bu kvadrat tenglamada ¥ = b qiymatga ega bo‘lishi
B (o6 Y —anla?—5)b2 (0 26 —a?)=0.
Bundan € parametr 4b*c? :4-(a2 —bz)-bz-(b2 —2b —az):>
= b =26 (B —a®)+ (> —a?)=0=(6 —(b*-a*)] =0
b*—a’

Natijada c¢= tenglik  kelib  chiqadi.  Bundan

e h—cehe b>—a’ _a’ ellipsning egrilik radiusi topiladi.
b b

2-usul. Buning wuchun ellips

bo‘ylab o‘zgarmas ¢ burchak tezlik '
bilan harakatlanayotgan moddiy nuqta /, y

harakatini kuzatamiz (3-rasm) [5]. ’/ .

Moddiy = nuqtaning  harakat
tenglamasi, ellipsning parametrik
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) S . = {
tenglamasiga ko‘ra quyidagicha bo‘ladi: r=a C?S @ .
Yy =asmwt

Hosilaning mexanik ma’nosiga ko‘ra, shu momentda uning tezligi
{vx = —awsin ot

v, = bwcos wt

va shu momentda uning tezlanishi
{a =—aw’ cos wt -

X

a,= —bw* sin wt

t =0 bo‘ganda moddiy nuqta ellipsning bizni qiziqtirayotgan
nuqtasida bo‘ladi. Shuning uchun ¢ = 0 bo‘lganda moddiy nuqta tezligi

2
{Vx =0 va tezlanishi {ax T Tae ga teng bo‘ladi.
a,=0
v, =bw y

Bu vaziyatda moddiy nuqtaning tezligi oy 0°qi musbat yo‘nalishi
bo‘ylab yo‘nalgan, tezlanishi esa ox 0°qining manfiy yo‘nalishi bo‘ylab
yo‘nalgan bo‘ladi.

Tezlik va tezlanish o‘zaro perpendikulyar ekanligidan ham bilish
mumkinki, bu nuqtada tangensial tezlanish nolga teng. To‘liq tezlanish
normal tezlanishga teng. Tezlanish vektor kattalik bo‘lgani uchun uning
oldidagi manfiy ishora faqatgina tezlanishning yo‘nalishiga bog‘liq
bo‘ladi. Tezlik va tezlanish vektorining moduli, ya’ni son qiymati mos

ravishda v =bw va a, = aw’ gatengbo‘ladi. Ellipsning ox o°qi bilan

kesishuvchi (a;O) nuqtaning egrilik radiusini aniqlash uchun normal
2

tezlanish formulasining skalyar ko‘rinishidan foydalanamiz: 4_ U
v (bo)f _a* r

Bundan 7 =— .
a, aw’ b
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Xuddi shu usulda ellipsning oy o°qi bilan kesishgan nuqtasining
T
egrilik radiusini aniqlash mumkin. Bunda = 20 deb olinsa, moddiy

nuqta ellipsning biz qiziqayotgan nuqtasida bo‘ladi.

) T ) T
Vv, =—a@sinw— =—aw a, =—aw cosw— =0
20 20
T . T
v, =bwcosw—=0 a, =—bw’sinw-—=—-bw’
20 va 20

Bu vaziyatda moddiy nuqtaning tezligi oy o‘qining manfiy yo‘nalishi
bo‘ylab yo‘nalgan, tezlanish esa, ox o‘qining manfiy yo‘nalishi bo‘ylab
yo‘nalgan bo‘ladi.

Ellipsning oy o‘qi bilan kesishuvchi (O;b) nuqtaning egrilik
radiusini aniqlashda tezlik va tezlanish vektorining moduli, ya’ni son
qiymati mos ravishda v. =aw Ba a, =bw® ga teng bo‘lib, bunda

normal tezlanish formulasining skalyar ko‘rinishidan foydalanamiz:

2 2 2 2
0, =" Bundan =22 =09 _ & higadi
Yoo a, bo’® b aadt

Shu o‘rinda professor-o‘qituvchilarga mavzular ketma-ketligini
e’tiborga olib, talabalarning mustaqil ishni bajarishida fanlararo
integratsiyaga e’tibor qaratishini tavsiya qilamiz.

“Oliy matematika” fanida ellipsning egrilik radiusini aniqlash bilan
“Fizika” fanining ellips bo‘ylab o‘zgarmas @ burchak tezlik bilan
harakatlanayotgan moddiy nuqta harakati tushunchalariga qo‘llash
talaba bilimini oshishiga, shu fanlardan zarur malaka va ko‘nikmalarning
hosil bo‘lishiga xizmat qiladi.

Fanlararo integratsiyani tashkil etish OTM larda ta’lim jarayoni
sifatini, samaradorligini oshirib, talabalarning matematik fikrlashlarini
o‘stiradi, amaliy masalalarning yechimlarini topish ko‘nikmasini
hosil qiladi. Talaba darsdan tashqari vaqtda shunga o‘xshash misol va
masalalarni yechishi uning ushbu fanlardan egallaydigan bilimlarini
yanada mustahkamlaydi.
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Mustaqil ish. “Oliy matematika” fanining “Egri chiziqli integrallar”
mavzusi bilan “Fizika” fanining “Markaziy maydonda bajarilgan ishni
hisoblash” mavzusini integratsiyalashgan yondoshuv asosida tashkil
etish.
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FMI jurnalining Aziz muxlislari! Ushbu «Masalalar bo‘limi» jurnal
tashkil qilingandan buyon faoliyat ko‘rsatib keladi.
Bu yerda berilgan masalalarni yechib tahririyatga yuboring.

Xat mualliflarining ismi jurnal sahifalarida e’lon qilinadi.
Shuningdek, o‘zingizga manzur bo‘lgan va boshqalar uchun ham
qiziqarli bo‘lishi kutilgan misol va masalalarni to‘plab, tanlab yuboring.
Ism va familiyangiz bilan jurnalda berib boramiz.

Bu ishga iqtidorli o‘quvchilar bilan shug‘ullanayotgan ustoz muallimlar
va matematika to‘garagi rahbarlarini jalb gilamiz.

Xat va masalalaringizni quyidagi manzilga yuboring:

Toshkent shahri, Bratislava kochasi 2 - uy.

O“zbekiston Pedagogika fanlari ilmiy
tadqiqot instituti, FMI jurnali.

Agar yangi masalalar tuzib yuborsangiz unga alohida e’tibor
beriladi. Jurnalimiz haqidagi har qanday taklif va fikr
mulohazalaringizni mamnuniyat bilan qabul gilamiz.
Masalalar bo‘limida qanday tipdagi masalalar bo‘lishini
xohlaysiz? Xatlaringizni kutamiz!!!

OLIMPIADA MASALALARI

L

M.36. Aytaylik, NV ragamlari turli bo‘lgan olti xonali son bo‘lsin.
Agar 3N ham raqamlari turli bo‘lgan (/N sonining raqamlari bilan bir
xil) olti xonali son bo‘lsa, N sonining 9 ga bo‘linishini isbotlang.

M.37. Nechta X, Y butun sonlar jufti
(x2 +x— 1)2 + ( Y —y+ 1)2 =2024° tenglamani qanoatlantiradi?

M.38. Ushbu (a +b+ c)n ifodada qavslarni ochib,

soddalashtirilganda nechta turli haddan iborat ifoda hosil bo‘ladi?

M.39. Tengsizlikni isbotlang 4+ = 1.+ = <27
2° 3 n- 72
M.40. Tomonlari @, b, ¢ va tashqi chizilgan aylana radiusi R
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bo‘lgan uchburchak @ +b”+ ¢’ =8R* bo‘lganda va faqat shu
holdagina to‘g‘ri burchakli uchburchak bo‘lishini isbotlang.

EE S
F.31. Massasi M va radiusi R
bo‘lan yarim shar gorizontal silliq

tekislikda tinch turipdi. Massasi 2M
va radiusi R bo‘lgan shar esa 90 tezlik / /}\
=0

bilan harakatlanib, yarim shar bilan '»

to‘qnashadi. Agar to‘qnashishdagi

qaytarish koeffitsiyenti e ga teng bo‘lsa, bu ikki jismning to‘qnashuvdan
keyingi tezliklarini toping.

F.32. Gorizontal holatda joylashgan 2]
uzunligi 21 ga teng bo‘lgan silindr idish
ingichka pistol yordamida teng ikkiga
bo‘lingan. Silindrning har bir qismiga kK k
v miqdordagi va T haroratga ega bir

. ) o n,T n,T

atomli gaz qamalgan. Bu pistol ikkita
deformatsiyalanmagan va bikirligi k <« Q
ga teng bo‘lgan prujinalar yordamida
silindrning ikki uchiga birlashtiriligan. Silindrning chap qismi termostat™*
bilan jihozlangan. Agar silindrning o‘ng qismiga O miqdorda issiqlik
bersak, pistol chap tomonga x=1/2 masofaga siljiydi. T haroratda turgan
termostat qabul qiladigan O’ issiqlik miqdorini aniqlang. (*termostat —
haroratni o‘zgartirmasdan saqlab turuvchi qurulma.)

F.33. Massasi 720 g va radiusi

A
\ 4

B
6 cm bo‘lgan silindrik sterjen rasmda -~
ko‘rsatilganidek ikkita parallel relslar
. N .. ) A A\ 4 Y \ 4
ustiga joylashtirilgan. Sterjn bo‘ylab
chizmada ko‘rsatilgan yo‘nalishda .

1=48 A tok o‘tsa, u relslar bo‘ylab
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sirpanishsiz harakatga keladi. Agar sterjen harakatini tinch holatdan
boshlasa, relslar oxiridagi sterjen tezligini toping. Magnit maydon
yo‘nalishi relslar va sterjenga perpendikulyar bo‘lib, B=0.24 T ga teng.
Bu yerda d=12 ¢cm va L=45 cm.

F.34. Qavariq linza yordamida B A’

AB buyumning haqiqiy A’B’
tasviri hosil qilindi. Linzaning / \B'

optik markazi va fokus nuqtasini A
aniglang. (Yechimingizni chizmada
ko‘rsating)

F.34. Avvaliga AA’va BB’ kesmalarni o‘tkazamiz. Buikki kesmaning
kesishish nuqtasida linzaning optik markazi joylashadi. Endi esa AB
va A’B’ larni mantiqan davom ettirsak, X nuqtada kesishadi. Shundan
xulosa qilishimiz mumkinki, linzamiz O va X nutalardan o‘tuvchi to‘g‘ri
chizigda joylashgan. Linza
tekisligiga perpendikulyar
ravishda s bosh optik o‘qni
o‘tkazamiz. Bizga ma’lumki,
A nugtadan bosh optik o‘qqa
parallel nur yuborsak, bu
nur linzadan o‘tganda sinib
fokus nuqtani va A’ ni kesib
o‘tadi. O‘z o‘zidan fokus ham
aniglandi.

F.35. Kompton sochilishda rentgen nurlarining to‘lqin uzunligi 2,4
pm ga o‘zgardi. Agar sochilishgacha rentgen nurlarining to‘lqin uzunligi
10 pm bo‘lgan bo‘lsa, sochilish burchagini va tepki beruvchi elektronga
uzatilgan energiyani toping.

*kk

1.36. Python dasturlash tilida kiritilgan sonlardan eng kattasini
topadigan dastur tuzing.

1.37. Python dasturlash tilida raqamlar ro‘yxatining o‘rtacha
giymatini hisoblaydigan dastur tuzing.
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1.38. Python dasturlash tilida ragamlar ruyxatining o’rtacha
qiymatini hisoblaydigan dastur tuzing.

1.39. Python dasturlash tilida yulduzchalardan iborat n ta qatorli
piramida tuzish dasturini tuzing.

1.40. Python dasturlash tilida berilgan sonning kvadrati va kubini
hisoblaydigan dastur tuzing.

Javoblar:

M.31. O‘nlik yozuvi fagat 2 ragamidan iborat va ketma-ket kelgan
uchta natural sonlarning kublari yig‘indisi ko‘rinishida ifodalash
mumkin bo‘lgan natural son mavjudmi?

Yechimi. Ketma-ket kelgan uchta natural sonlarning kublari S
yig‘indisini qaraymiz: (n—1)’ +n’ + (n+1)’ =3n(n’ +2).

Bu son n toq bo‘lganda toq, n juft bo‘lganda 4 ga karrali, ya’ni S
yoki toq, yoki 4 ga karrali. Ammo, fagat 2 lardan iborat son juft, lekin 4
ga karrali emas. Demak, bunday son mavjud emas.

M.32. Ixtiyoriy x € R uchun sin2024x + sin ax + sinbx = 0 tenglik
o‘rinli bo‘ladigan barcha a va p haqiqiy sonlar juftlarini toping.

Yechimi. R da f(x)=s1n2024x +sinax + sinbx
funksiyani qaraymiz. Masalaning sharti bo‘yicha ixtiyoriy x € R
uchun f(x)=0 bo‘ladigan barcha g va b haqiqiy sonlar juftlarini
topish kerak. U holda, ixtiyoriy xe€ R uchun f'(x)=0 va
S"(x)=0 o‘rinli. Demak, har bir x € R uchun quyidagi tengliklar
bajarilishi lozim:

f'(x)=2024¢0s2024x + acosax +bcosbx =0,
{f’”(x) =-2024" c0s2024x —a’ cosax — b’ cosbx = 0.
x =0 da quyidagini olamiz:

2024+a+b=0, (D

{20243 +a’+b’=0.
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Ushbu ayniyatdan foydalanamiz:

WAV +W =3uvw=W+v+w)u’ +V +w —uv—uw—wvw).

Bu ayniyatga y =2024, v=a, w=>5b qiymatlarni qo‘yamiz va (1)
dan foydalanamiz. U holda, uvw=2024ab=0 va bundan a=0
yoki b =0 ekanini hosil gilamiz. (1) sistemaning birinchi tenglamasidan
(0,-2024), juftliklar masala shartini qanoatlantirishi mumkinligi
kelib chiqadi. Bevosita tekshirish bu juftliklar yechim bo‘lishini
ko‘rsatadi.

M.33. Agar X, ¥, Z —nomanfiy sonlar ekani ma’lum bo‘lsa,

{xy+yz+zx=12,

tenglamalar sistemasini yeching.
xyz=2+x+y+z

Yechimi. O‘rta arifmetik va o°rta geometrik o‘rtasidagi tengsizlikdan
foydalanamiz:

12=xp+yz+2zx233/(xy2)*; xpz=2+x+ y+z =44 2xyz.

Birinchi tengsizlikdan Xz <8 tengsizlikni, ikkinchi tengsizlikdan
uning ikkala tomonini 4-darajaga ko‘tarib hamda xyz >0 ekanidan
foydalanib, XYz =8 tengsizlikni hosil qilamiz. Bundan xyz =8
. Bu tenglik faqat x =y =z =2 bo‘lganda o‘rinli (o‘rta qiymatlar
o‘rtasidagi tenglikga ko‘ra). Demak, tenglamalar sistemasining yechimi
(2,2,2) bo‘ladi.

M.34. Ushbu tenglik o‘rinli bo‘ladigan m va n butun sonlar
mavjudmi ?
(m +2023)(m +2024) + (m + 2024)(m + 2025) + (m + 2023)(m + 2025) = n*

PF=FB=ED, AE = EP = DF; Z/DEP = ZDFP.
Yechimi. m+2023=k bo‘lsin. U holda, berilgan tenglikni
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k(k+D)+(k+1)(k+2)+(k+2)k=n> yoki 3k>+6k+2=n’
ko‘rinishda yozib olish mumkin. Tenglikning chap tomonini 3 ga
bo‘lganda qoldiq 2 ga teng bo‘ladi. O‘ng tomonidagi natural sonning
kvadratini 3 ga bo‘lganda qoldiq 1 yoki 0 bo‘ladi. Demak, berilgan
tenglikni qanoatlantiruvchi m va n butun sonlar mavijud emas.

M.35. Aytaylik, Pnuqta ABC o‘tkir burchakli B
uchburchakning ichida joylashgan bo‘lsin. Bu

uchburchakning 4C va BC tomonlarida mos
ravishda ZPMC = ZPKC =90° bo‘ladigan p

M va K nuqtalar tanlandi. Agar M va K nuqtalar %

AB tomonning o‘rtasidan teng uzoqlashgan

bo‘lsa, u holda, £LPBC =ZPAC ckanini a by c
isbotlang.

Yechimi. Aytaylik, E va F' mos ravishda AP va BP kesmalarning
o‘rtasi bo‘lsin. U holda, DE va DF lar APB uchburchakning o‘rta
chiziglari bo‘ladi va bundan demak, parallelogramm bo‘ladi. Bulardan

To‘g‘ri burchakli APM va FKD uchburchaklarda ME va KF
medianalar bo‘lganligi sababli EM = PE, FK = FP, bundan
PEM va PFK teng yonli uchburchaklar.

PF =FB=ED, AE = EP = DF'; /DEP = /DFP.
Uchta tomoniga ko‘ra LM va LI DN ychburchaklar teng.

Demak, ZDFK = ZDEM , bundan ZDEP = ZDFP qj e’tiborga
olsak, Z/PFK = ZPEM.
Agar ZPFK = Z/PEM =2a bo‘lsa, PEM va PFK teng

yonli uchburchaklar ekanidan ZEPM = ZFPK =90° —a  bundan
/ZPBC=/PAC=«

*dhk

F.26. Poyezdga kech qolgan yo‘lovchi platformaga kelganda
oxirgidan avvalgi vagon t, vaqtda o‘tib ketdi. Oxirgi vagon esa t, vaqtda
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o‘tib ketdi. Agar poyezd tekis tezlanuvchan harakat gilayotgan bo‘lsa,
yo‘lovchi poyezdga qancha vaqt kech qolgan? Vagonlarning uzunligi
bir xil.

Yechimi. Poyezdagi vagonlar soni n ta, bitta vagon uzunligi 1
bo‘lsa, passajir t vaqtga kech qolganda poyezd bosib o‘tgan yo°‘l

2
S5=Mn—-2)l= %(1) ga teng boladi. Bu yerda a — poyezdning

tezlanishi.

T+t vaatda povezdning bosib o‘tgan yo‘li

a(t+t,)? a1
S,=(m—1)l=—- (2) ga teng bo‘ladi. U paytda
oxirgi vagondan oldingi vagon t  vaqtda o‘tib ketganda,
2 2

L=, =8 =nl— (-1l =220 20 _ 200, 442)
(3) ga teng.

Xuddi shu shartdan

a(t+t;+6)°  alz+t,)* (4)
2 2

(2t; + 27 + t,) (5) ifoda

Bu ifodani soddalashtirsak, I = ath
hosil bo‘ladi.

(3) va (5) ifodalarni tenglashtiramiz:
a 2 at,
E(zftl—ktl):?(Ztl—!—ZI—!—tz]

t2—t2+2t,t,

ti—t;

F.27. Massasi m bo‘lgan sharcha | uzunlikdagi ipga osilgan. Uchi
90° burchakka og‘dirib, qo‘yib yuborildi. Osilish nuqtasidan qanday
x masofada mix qoqilgan bo‘lsa, unga ip ilinib uzilib ketadi? Ip T —
taranglik kuchida uzilib ketadi. »

. . . . . mv

Yechimi. Energiya saqlanish qonuniga asosan
bundan v? = 2gl ga teng.

Bu tenglamadan 7 =

=mgl va
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2

. . muv
Nyutonning II qonuniga asosan, ;
—X

=T —mg.

2

mvs  2mgl

[—x = - '
Bu tenglamalardan T-mg T—mg

Zmg

)yoki x = UT=3mg) Sm'g).
T—mg T—mg

F.28. Gorizontal qo‘zg‘almas silindrda massasi M bo‘lgan porshen
bilan berkitilgan hajmda gaz bor. Gaz qizdirilganda porshen tekis
tezlanuvchan harakat qilib, v tezlikka erishdi. Agar bir mol gazning ichki
energiyasi [J = ¢T ga teng bo‘lsa, gazga berilgan issiqlik miqdorini
aniqlang. Silindr va porshenning issiqlik sig‘imi hamda tashqi bosim
hisobga olinmasin.

Yechimi. Energiya saqlanish qonuniga asosan sistemaga berilgan
issialik miadori 027ning ichki energiyasi o‘zgarishi bilan porshenning
king = m AT 1 MV disiga teng.

I 2 1

x masofa butenglamadanx = [(1 —

Bu yerda ;; —gazning massasi, f —uning molyar massasi.
Mv?

= Fl = PSI 2)

Porshen tekis tezlanuvchan harakat qilganda gaz bosimi P doimiy
bo‘ladi. Gazholattenglamasi PAYV = M RAT (3)nihisobga olib, gazga
berilganissiqlik miqdori Q = % cAT +ﬂPAV = % cAT + % RAT yoki
Q = % (c + R)AT (4) ga teng bo‘lgani uchun gaz temperaturasining

o‘zgarishi AT = — Qu  (5) ga teng bo‘ladi. Bu miqdordan
(c+R)ym
foydalanib, (1) tenglamani quyidagi ko‘rinishda yozamiz:
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Msz Qe Mv?
C+R 2 C+R 2 (6)

Q_

Bu tenglamadan gazga berilgan issiqlik miqdori Q = My

(7) ga tengligi kelib chiqadi.

F.29. Gorizontal tekislikda ikkita kichik zaryadlangan jismlar
uzunligi 1 bo‘lgan ip bilan bog‘langan holda turibdi. Jismning har
birining massasi m va zaryadi q ga teng. Ip yoqib yuborilgandan so‘ng,
jismlar yuza bo‘yicha sirpanib harakatlana boshlaydi. Agar ishqalanish
koeffitsienti y ga teng bo‘lsa, jismlar ganday maksimal tezlikka
erishadi?

Yechimi. Jismlarning tezligi elektrostatik kuchlar bilan ishqalanish

2
kuchlari teng bo‘lganda maksimal bo‘ladi, ya’ni umg = k i—z (1), bu
1

dme,

yerda k =

Har bir jism uchun energiya saqlanish qonuni uning kinetik,
potensial energiyalari hamda ishqalanish kuchlariga qarshi bajarilgan
ishni hisobga olib yozamiz:

2 1 1 .
™ = kq? (E + ;) + umg(x — 1) (2) yoki

2
mv? _ kq® kq*
.~ T, + umgx — umgl 3)
va buni (1) ni hisobga olib yozsak, m;z kq — umgl yoki
2 _ o ka®
ve=2(,-—#ngh ()
kq

Bundan maksimal tezlik v,,,4, = 2

— ugl
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Javob: V5 = 2 ’ki — ugl

F.30. Lampochka stol yuzasidan / balandlikda osilgan. Lampochka
nuri to‘g‘ri tushayotgan stol yuzasidagi nuqtadan ganday nuqtada
yoritilganlik n marta kamayadi?

Masalaning yechimi. Yorug‘lik kuchi / ga teng bo‘lgan nuqtaviy
yorug‘lik manbasining undan r masofada hosil qilgan yoritilganlik
I
E=—cosa(l)
T

Bu yerda @ — tushish burchagi va @ = 90" — ﬁ (2) bo‘lganligi
uchun, cos @ = cos(90 — p) = smﬁ = vh2+ = (3) ga teng.

Normal tushganda yoritilganlik Ey = — (4) ga, B nugta uchun

I h J’h -
PERUE I e A 7 (5) ga teng bo ladi.
X W X (h2+x2)2

I .
E = —sin L=
: . E . (h2+x2)2
Masala shartiga ko‘ra =2 = 5 va shuning uchun n = T yoki
E

3 - 1
nh® = (h? + x?)z (6) yoki n3h = (h? + x?)z. Bu tenglamadan

2
x =hns—1
2
Javob: ¥ = h.lnz — 1
k%

I.31. Python dasturlash tilida so‘ralgan sonning karra jadvalini
chiqaruvchi dastur tuzing.

Dastur kodi:

num = int(input (“Ko‘paytirish jadvali uchun ragamni kiriting: *))
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print (num, “karra Jadval\n”)
# for loop to iterate 10 times
for i in range(1, 11):

print (num, ‘x’, 1, ‘=", num * 1)
Ishlash jarayoni:
Ko‘paytirish jadvali uchun raqamni Kiriting: 5
5 karra Jadval
5x1=5
5x2=10
5x3=15
5x4=20
5x5=25
5x6=30
5x7=35
5x8=40
5x9=45
5x10=50

I.32. Python dasturlash tilida kiritilgan sonning faktorialini
hisoblaydigan dastur tuzing.
Dastur kodi:
def factorial(n):
if (n==1 or n==0):
return 1
else:
return n * factorial(n-1) #recursion
num = int(input(‘Sonni kiriting:”))
print(num,”’sonini faktoriali”,factorial(num), “ga teng”)
Ishlash jarayoni:
Sonni Kiriting: 5
S sonini faktoriali 120 ga teng
1.33. Python dasturlash tilida Birinchi n natural sonning yig‘indisini
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topish dasturini tuzing.
Dastur kodi:
num = int(input(“‘Sonni kiriting: *))
if num <0:
print(“Kiritilgan son natural son emas”)
else:
sum = 0
1=num
# finding the sum
while(i > 0):
sum += 1
1-=1
print(f’{num} gacha sonlar yig‘indisi: ““,sum)
Ishlash jarayoni:
Sonni kiriting: 5
5 gacha sonlar yig‘indisi: 15
1.34. Python dasturlash tilida hozirgi vaqtni ko‘rsatadigan dastur
tuzing.
Dastur kodi:
from datetime import datetime
today date = datetime.now()
time now = today date.strftime(“%H:%M:%S”)
print(f’"Hozirgi vaqt: {time now}”)
Ishlash jarayoni:
Hozirgi vaqt: 12:41:13
1.35. Python dasturlash tilida n-chi Fibonachchi ragamini topish
dasturini toping.
Dastur kodi:
def Fib(n):
ifn<=0:
print(“Natural son kiritmadiz”)
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# First number is 0
elifn==1:
return 0
# Second number is 1
elif n==2:
return 1
else:
return Fib(n-1)+Fib(n-2)
n = int(input(“Sonni kiriting: *‘))
fib_value = Fib(n)
print(f’{n}-Fibanachi soni {fib_value} ga teng”)
Ishlash jarayoni:
Sonni Kkiriting: 15
15-Fibanachi soni 377 ga teng
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BIRINCHI TARTIBLI ODDIY DIFFERENSIAL
TENGLAMALAR SISTEMALARINI SONLI YECHISH

E.O. Sharipov, QarMII “Oliy matematika” kafedrasi mudiri,
dotsent,
Sh.O. Davlatov, QarMII “Oliy matematika” kafedrasi dotsenti.

Ushbu maqolada Runge-Kutta usulida I-tartibli oddiy differensial
tenglamalar sistemalarini sonli yechish algoritmi keltirilgan va shu
algoritm asosida Delphi-7 dastur tilida dastur yaratilgan.

Kalit so‘zlar: algoritm, Runge-Kutta, sxema, dastur, Koshi, sistema.

B omoii cmamve npugseden ancopumm HUCIEHHO20 peuleHus
cucmem 00bIKHOBEHHBIX OUppepenyuanrbrbvlx ypasuerull 1-eo nopsaoxa
memooom Pynee-Kymma u ma ocnoge smoeo aneopumma co30aHa
npoepamma Ha szvike Delphi-7.

Knwuesvie cnosa: arcopumm, Pynee-Kymma, cxema, npoepamma,
Kowwu, cucmema.

In this article presents an algorithm for the numerical solution
system of Ist order ordinary differential equations using the Runge-
Kutta method and a program in the Delphi-7 language is created based
on this algorithm.

Key words: algorithm, Runge-Kutta, scheme, program, Cauchy,
sistem.

XXI asr boshida fan va texnikaning, axborot-kommunikatsiya
texnologiyalarining shiddat bilan rivojlanib borayotganligi globallashuv
davrida mamlakatimiz uzluksiz ta’lim tizimida OTM talabalarining
pedagogik  salohiyatini, axborot texnologiyalariga tayangan
holda dasturlash programmalarini integratsiyalash asosida kasbiy
kompetentligini rivojlantirish, matematika fani mazmunini hamda
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sistemalarini sonli yechish

o‘qitishning metodik tizimi, shakl, usul va vositalarini takomillashtirish
zarurati paydo bo‘lmoqda.

Hozirgi kunda matematika o‘qituvchisi o‘quvchilarni avvaldan
berilgan faoliyat asosida emas, mavjud sharoitda o‘zininig ixtiyoriy
faoliyatini yaratadigan, zamonaviy fikrlashga, o‘qish, o‘rganish,
faoliyat olib borishga yo‘naltirishi lozim.

Bizning fikrimizcha, zamonaviy o‘qituvchi “o‘zining” fanini
o‘rganibgina qolmasdan, balki o‘quv-tarbiya jarayonida pedagogik
va axborot texnologiyalar asosida dasturlash programmalaridan
unumli foydalanishni o‘rganishi zarur. Shu bilan birga, texnika va
texnologiyalarning doimiy yangilanib turishini hisobga oladigan,
ta’lim jarayoniga yangilik kirita oladigan (novator), tadqiqotchi, ijodiy
izlanuvchi qobiliyatiga ega bo‘lgan, zamon talabiga tez moslasha
oladigan, bo‘lajak matematika fani o‘qituvchilarini tayyorlash asosiy
vazifamizdir [4Omm6ka! McTOYHMK cCHIKH He Hali1eH. ].

Hozirgi kunda talaba fanlarni chuqur o‘zlashtirishi uchun o‘quv
rejada berilgan mustaqil ta’limga yetarlicha katta soat ajratilgan.
Talaba auditoriyada egallagan nazariy va amaliy bilimlarini yanada
mustahkamlash maqsadida o‘z wustida ko‘proq ishlashi zarur.
Talabalarning mustaqil ishlashiga namuna keltiramiz.

1. Masalaning qo‘yilishi. Sistemaning

dyl _

i =f(xy,,) (1)
d

22 :f(xaylayz)

dx

boshlang‘ich shartlarni qanoatlantiruvchi
Y1(%) = Vig» Y2(X) = V- @

yechimi topilsin.
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(1)-(2) Koshi masalasi korrekt qo‘yilgan, deb faraz qilamiz, ya’ni
bu quyidagi teoremaning barcha shartlarini ganoatlantiradi.

Teorema. (Koshi teoremasi). Agar uch o‘lchovli fazoning biror
sohasida fl(X, yl,y2), fz(x, Vi y2) funksiyalar uzluksiz bo‘lsa va
Y1,), ga nisbatan uzluksiz xususiy hosilalarga ega bo‘lsa, u holda,
ushbu sohaning istalgan (X, ¥,9» ¥5,) nuqtasiuchun X, nugtaning biror
atrofida aniglangan, boshlang‘ich (2) shartlarni ganoatlantiruvchi (1)
oddiy differensial tenglamalar sistemasining y, = ¢,(x), ¥, = @,(x)
yagona yechimi mavjud.

2. Yechish algoritmi.

Dasturga kiritiladigan ma’lumotlar:

1. Boshlang‘ich shartlar: Y05 V100V 20

2. (1)-(2) Koshi massasining yechimi topiladigan soha [xO;X ]

3. [, 20,), f,(x, ¥, y,) funksiyalar.

4, [xO;X ] sohani bo‘laklarga bo‘lishlar soni N .

JACH AR f,(x,y,,y,) funksiyalar dasturga elementar
funksiyalar, haqiqiy sonlar, arifmetik amallar: + qo‘shish, - ayirish, /
bo‘lish, * ko‘paytirish yordamida kiritiladi. p=3.14 soni (pi) belgisi
bilan kiritiladi. Quyidagi jadvalda elementar funksiyalar va ularni
dasturga qanday kiritish mumkinligi ko‘rsatilgan (jadvalga qarang).

Jadval. Elementar funksiyalarning dasturga kiritilishi jadvali.

Elementar Elementar
Elementar | funksiyalarni Elementar eme .
Ne . Ne . funksiyalarni
funksiyalar dasturga funksiyalar d N
o asturga kiritish
kiritish
1 y=Ix| mod (x) 17 y=Inx In (x)
2 y=[x] butun (x) 18 y=1lgx lg (x)
3 y={x} kasr (x) 19 y=log x log (x)
4 y=x", n€EN dar (x:n) 20 y=sh x sh (x)
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5 y= d; _nEN ildiz (x:n) 21 y=th x th (x)

6 y= sinx sin (x) 22 y=sch x sch (x)
7 Y= COS X cos (x) 23 y=ch x ch (x)

8 y=tg X tg (x) 24 y= cth x cth (x)
9 y=ctg X ctg (x) 25 y=csch x csch (x)
10 y= sec X sec (x) 26 y= arsh x arsh (x)
11 Y=CO0SEC X cosec (x) 27 y=arch x arch (x)
12 | y=arcsin x arcsin (X) 28 y= arth x arth (x)
13 | y= arccos x arccos (X) 29 y= arcth x arcth (x)
14 y= arctg X arctg (x) 30 y= arcsec x arcsec (x)
15 | y=arcctg x arcctg (X) 31 Y= arccsc x arcesc (x)
16 y=a* kurs (a:x) 32 y=¢* e (x)

Misol uchun f(x,3,¥,) =3/x> + y2 + JE funksiya dasturga
quyidagicha kiritiladi: ildiz(dar(X:2)+dar(Y1:2):3)+e (5*dar(Y2:2)).
(1)-(2) koshi masalasini 4-tartibli Runge-Kutta usuli bilan yechamiz.

_ X —
X, =x,+ihi=0,N; h="—20

Nugtalar bilan [XO;X ] kesmani N ta teng bo‘lakga bo‘lamiz. Bu
nuqtalar to‘r tugunlari deb ataladi. ), (x) yechimning i — tugundagi
taqribiy qiymatini M belgi bilan belgilaymiz, ya’ni

y 1 ('x ) y 1i ’ 0 N
Xuddi shunday 3, (> ) yechimning i — tugundagi taqribiy qiymatini

YV>; belgi bilan belgilaymiz, ya’ni
W(x) =y, 5i=0,N

Ushbu usulda quyidagi sxema qo‘llaniladi:

Vi =V +— (klz +2ky; + 2ky; + kyp)s 3)
l
YVainn = Vo T— 6 —(; + 20, + 21, + 1)),
i= O,N —1
:@; FIZIKA, MATEMATIKA va INFORMATIKA 2024/2
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Bu yerda

ki, =hf (X, 0,3:.) L, =h5(x,0,,1,,), ]
1 1 1 (4)
ky, = hf, (x, +Eh’yli +Ekli9y2i +—=1,),

2

L, = hf5(x, +lh’yli +lk1i’y2i +llu)’
2 2 2

ks, = hf (x; +lh’y1i +lk2i9y2i +ll2i)7
2 2 2

L, = hf5 (x, +lh’y1i +lk2i9y2i +llzi)>
2 2 2

ky, =hfi(x, + h,y, + ks, vy, + 1),
L, =hfy(x, + h,y, +ky,, v, +1,).

J

Bu algoritm asosida Delphi-7 dastur tilida (1)-(2) masalani sonli
yechuvchi va yechim grafigini chizuvchi dastur yaratildi. Yaratilgan
dastur hisoblash tajribalari asosida sinovdan o‘tkazildi.

3. Sonli hisoblar. Masala. Qarshilik ko‘rsatuvchi mubhitda, [0,2]
vaqt oralig‘ida mayatnikning tebranish tenglamasi uchun Koshi
masa,laszining yechimini toping.

d—gp+0,1d—¢+58in(020
dt dt

¢(0)=0,2

N

2 0)=0,

L d
d(p (5)
Yechish. E: W almashtirish qilib, (5) tenglamani quyidagi

sistema ko‘rinishida yozamiz:
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do

a0

dy i (6)
—=—(0,1y +5sin@),

” (0,1y ®)

»(0)=0,2; w(0)=0,1

Quyida bo‘laklar soni NV =20 bo‘lganda (6) sistema taqribiy
yechimining tugunlardagi sonli qiymatlari va uning grafigi keltirilgan.

¢[0,0]=0,2000; ¢[0,1]=0,2049; ¢[0,2]=0,1997;9[0,3]=0,1848;

¢ [0,4]=0,1608.

0[0,5]=0,1292;¢[0,6]=0,0915; ¢[0,7]=0,0497;

¢[0,8]=0,0058; ¢[0,9]=-0,0379.

0[1,0]=-0,0794; ¢[1,1]=-0,1164; ¢1,2]=-0,1474;

¢[1,3]=-0,1708; ¢[1,4]=-0,1855.

0[1,5]=-0,1909; ¢[1,6]=-0,1869; ¢ [1,7]=-0,1737; ¢[1,8]=-0,1521;
o [1,9]=-0,1232.

¢ [2,0]=-0,0885.

¥[0,0]=0,1000; P[0,1]=-0,0015; ¥ [0,2]=-0,1018; ¥[0,3]=-0,1962;
Y[0,4]=-0,2802.

¥Y[0,5]=-0,3496; ¥[0,6]=-0,4011; ¥[0,7]=-0,4323; ¥[0,8]=-0,4418;
Y[0,9]=-0,4294.

Y[1,0]=-0,3958; ¥[1,1]=-0,3430; ¥[1,2]=-0,2738; ¥[1,3]=-0,1919;
Y[1,4]=-0,1015.

Y[1,5]=-0,0070; Y[1,6]=0,0869; ¥[1,7]=0,1756; ¥[1,8]=0,2549;
¥Y[1,9]=0,3209; ¥[2,0]=0,3704.
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¢ funksiya grafigi. ¥ funksiya grafigi.

\_/2

Xulosa qilib aytganda, oliy ta’lim muassasalari matematika
yo‘nalishi talabalari uchun o‘qituvchining kreativ yondashuvi asosida
“Differensial tenglamalar” bilan “Dasturlash” fanlararo integratsiyasini
ko‘rsatish orqali talabalarning fanlarga nisbatan qiziqishini ortiradi.

Mustagqil yechish uchun misollar.

1) [0,3] oraligda normal differensial tenglamalar sistemasi uchun
qo‘yilgan Koshi masalasining yechimini toping.
dy

——=)CoSXx —zsinx,
dx

dz )
— = ysinx+zcosx,
dx

$(0)=1; z(0)=0.

2) [2,5] oraligda 2-tartibli differensial tenglama uchun qo‘yilgan
Koshi masalasining yechimini toping.

” — X '
oYW
1—x
y(2)=1,
V'(2)=0.

b
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sistemalarini sonli yechish

3) [0,2] oraligda normal differensial tenglamalar sistemasi uchun
qo‘yilgan Koshi masalasining yechimini toping.

dy

—— = yx+2z,
dx Y

zZ

d.

e —
dx Y

¥(0)=1; z(0)=1.

4) [0,4] oraligda normal differensial tenglamalar sistemasi uchun
go‘yilgan Koshi masalasining yechimini toping.

Q=x+zz,

dx

E“

dx_y )

»(0)=1L z(0)=-1L

5) [0,5] oraligda normal differensial tenglamalar sistemasi uchun
qo‘yilgan Koshi masalasining yechimini toping.

dy _

dx - (Z y)xa

dz

- = + ,

o (z+y)x
y(0)=1; z(0)=1.
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UCHBURCHAK YUZINI HISOBLASH USULLARI

I.N. Safarov, TDU Algebra va geometriya kafedrasi o ‘qituvchisi.
D.E Tohirova, TDU Fizika-matematika fakulteti talabasi.

Ushbu maqolada biz uchburchak yuzini hisoblashning yangicha
usuli, ya’ni uchburchak asosining proyeksiyasi orqali hisoblashni va
Geron formulasidan farqli bo ‘Igan formuladan foydalanib, turli tomoni
bilan berilgan uchburchak yuzini hisoblash ko ‘rsatilgan. Uchlarining
koordinatalari bilan berilgan uchburchakning yuzini hisoblashni bir
necha usullalrda yechimi keltirilgan.

Kalit so‘zlar: uchburchak yuzi, proyeksiya, parallel o‘q, Geron
formulasi, vektorlar.

B oannou cmamve paccmampusaemcs Hogbili Memoo bluuUcieHUs]
NI0WAOUMpPey2oIbHUKAYEPE3NPOEKYUIO €20 OCHOBAHUAUUCNONb308AHUE
Gopmynel, omauunou om gopmynst I epona. Ilpedcmasneno Heckonbko
Cnocob06 8bIYUCTIeHUs NAOWAOU MPEY2OIbHUKA NO KOOPOUHAMAM €20
BEPULUH.

Knwuesvie cnosa: I[lnowadb  mpeyzonvHuka,  npoexyus,
napannenvHas ocs, hopmyna I'epona, ekmopeoi.

This article discusses a new method for calculating the area of a
triangle through the projection of its base and using a formula different

from Heron's formula. Several methods are presented for calculating
the area of a triangle from the coordinates of its vertices..

Key words: Area of a triangle, projection, parallel axis, Heron's
formula, vectors.

Ma’lumki, maktab kursida turli tomonli uchburchakning yuzini
hisoblashda Geron formulasidan foydalaniladi [3],[4].[6]. Ammo
Geron formulasidan farqli usullardan ham foydalanish mumkin. Misol
uchun, oliy ta’lim muassasalarida o‘qitiladigan geometriya darslarida
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uchta A(Xl,yl), B('x27y2)’ C('x3’y3) :

nuqta koordinatalari bilan berilganda T e
ulardan yasalgan, uchburchak yuzini A, he
hisoblashda ikki  vektorning vektor l\ .
ko‘paytmasi uzunligi misolida ham qarash o % Ty
mumkin [1] , [ 5 ] . Ya’ni A,B,C 1-rasm. [.,Tc.hpurburchak .
- tomonlarining proyeksiyalari.

nuqtalardan E va AC

vektorlardan yasalgan uchburchak yuzi quyidagicha topiladi:
Xp =X V=W
Xy =X Vo= )s

A, B,C ychburchak yuzini hisoblashning bir necha usullari mavjud,
ammo maktab kursida o‘rganiladigan uchburchak yuzini hisoblashda
o‘zgacha usuldan foydalanish mumkin. Bu, albatta, uchburchak uchlari
koordinatalari bilan berilganda topiladi.

l-rasmda A4,B,C uchlardan o‘tkazilgan, Oy o°‘qqa parallel va
tomonlariga tushirilgan kesmalarni mos ravishda 4 (5 /’lB , hc deb, ularni

balandlik sifatida qarab, quyidagi teoremani keltiramiz.
Teorema 1. Uchlari 4, B,C nugtalarda bo‘lgan uchburchak yuzi

S:%‘[E,E]‘zémod W

1 1 1
S :5|A'C'|h3 = E|B'C'|hA =E|A'B'|hc

uchun tenglik o‘rinli.
Isbot: 1-rasmda berilgan uchburchakning uchlari

Ao, Blaum),  Clrr.) i’ 4C ssosine O
o‘qdagi proyeksiyasi A4'C'= |x3 —x1| va Oy o°‘qqa parallel BB'
kesmaning B' uchi AC tomonda yotib,  uning koordinatasi
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ATXH _ VTN
Xy =X V3=

bo‘lsa, AC tomon tenglamasi

va BB'

nuqtadan o‘tgan to‘g‘ri chiziq X=X, ning kesish nuqtasi

— _ bo‘ladi.
B.[Xz’(xz xl)(y3 y1)+le

X3 =X

(xl _x3)(J’2 —y3)—(x2 —x3)(y1 _ys)I

Demak, /1, = |BB'

va uchburchak yuzi

X=X V= Vs

S=8, :1|A'C'|-|BB'| = Linod
2 2 X=X T

Uchta nuqtadan yasalgan uchburchak yuzini hisoblash maktab
kursida geometriya darslarida ko‘rsatilmaydi, ammo o‘quvchilar
Geron formulasidan foydalanishda sodda ko‘rinishdagi hisoblashlarni
bajarishda muammolarga duch kelishi mumkin, ya’ni ildizlar ostida
qo‘shish amallaridan foydalanish ko‘p hollarda noqulaylik tug‘diradi.

Shuning uchun biz quyidagi teorema orqali uchta tomoni berilganda
uchburchak yuzini hisoblashni ko‘rsatamiz.

Teorema-2. Uchburchakning tomonlari mos ravishda a,b va ¢
bo‘lsa, u holda, uning yuzi uchun

g ab N2a*b* +2a° +2b°¢ —at - b ¢t @
2 2ab

tenglik o‘rinli.
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Isbot: Ixtiyoriy uchburchakning yuzasini hisoblashda maktabda
o‘rgangan geometriya kursida uchburchakning ikki tomoni va ular
orasidagi burchak formulasidan foydalanamiz. Demak,

S =%absina 3)

Bu yerda a va b uchburchakning ikki tomoni, a esa ular orasidagi
burchak. Shu yuza formulasidan foydalanib, teoremada keltirilgan (2)
formulani chigaramiz.

Uchburchakning a va b tomonlari orasidagi burchagini a deb olsak,
u holda, Kosinuslar teoremasiga ko‘ra ¢? =q> +b* —2abcosa
tenglikdan COS & ni topib, quyidagiga ega

bo‘lamiz: ¢*> =a’ +b” —2abcosa 4)
Trigonometrik formulaga ko‘ra, ya’ni sina =+/1—cos>a va (4)
a+br—ctY
dan foydalansak, sina =, |1 -| ————
2ab

\/2a2b2 +2a*c* +2b%*c¢* —at —-b* = ¢!

yoki sina = 2ab (5)

; )
(9) 1
_ \/202b2 "+ 2a%c? + 2b%c? — gt — (40D

y
S
4 B
3,6)

c(4,1)

Teorema isbotlandi.
2-rasm. Uchburchak.
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Ushbu masalani yechishni quyidagi jadvalda bir nechta usullarda ko‘rsatamiz:

1. Ikki vektorning vektor ko‘paytmasi yordamida uchburchak yuzasini hisoblash.
AB =(2,4)
Berilgan uchburchakning A4BC wuchlaridan > 3
— —— 2 4|
S:l’[AB-A(.‘] -1 =7
2 2\3 -1

AB = (2, 4) vektorlarnu tuzib, (1) formuladan foydalanamiz:

If— — 1 [2 4f
s=2|4B-ac] -3 -7
2 2V\[3 -1
2. Skalyar ko“paytma oraqali yuzani hisoblash

Topilgan AB = (2, 4) AC = (3, — 1) vektordan 1kki vektorning skalyar
ko‘paytmasidan foydalanib, ular orasidagi burchakninig kosinusini, so‘ngra sinusini
topib olamiz:

cosa = 2:1+4¢h 2 _ -1 sina = 1,L: EAECE
) Ja+r161+1 202 1o V' 1o 10 10

AB va AC vektorlaming uzunliklari mos ravishda |E|: /20 - ‘AC’: 1o

ekanligini bilgan holda uchburchak yuzini hisoblaymiz: § = l, /20 /1() L =7
2

52

3. Geron formulasi

Avvalo, uchta tomon uzunliklarini ikki nuqta orasidagi masofa formulasidan

foydalanib topami: dAB = \,(1 — 3)2 + (2 = 6)2 = 2'\/3
dye =3 -4 +(6-1) =26 d, =JA—4) +(2-17 =10

Geron formulasidan foydalansak:
S— \/(AB + AC + BC)(AB + AC — B’(,')(AB + BC — A(,')(BC+ AC — AB) _
16

16 16

4. Tomonlariga ko‘ra

:\/(4+20\/§)(20\574) =8

_ \/2(12172 +2a’c? +2b°c* —a* —b* —c*
4

a=d ;=25 b=d, =J26 c=d, =10

o\ (245) (26 ~2(25) (410] ~2(dio) (Ja6) ~(¢26)

Yangi formulaga asosan: §

a

~(V10) ~(2¥5)" _

4
_78a
- -
5. Detirminant usuli
1 1 X —Xx -
S:SA:—|A'C'|-|BB'|=—mod 1 3 Vs
2 2 Xy —X3 VY3
1 1-4 2-1 1 3 1 1 1
S =—mod =—mod =—|-3-5-(-11)|==-14=7
2 3—4 6-1 2 -1 5 2 2
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Masala:  A4(1,2),B(3,6),C(0,4)  nuqtalardan  o‘tkazilgan
uchburchakning yuzini toping. [2]

Yuqoridagi jadvalda berilgan masalaning besh xil ko‘rinishdagi
yechimlarini ko‘rsatdik. Bu masalaning yechish usullari maktab
o‘quvchilari uchun qo‘llaniladigan Geron formulasi o‘rniga yangi
formula sifatida foydalanishlari mumkin. Bundan tashqari, ushbu
usullar yuzani hisoblashda kosinuslar teoremasi, trigonometrik shakl
almashtirish, vektorlar, ikki nuqta orasidagi masofa, ikki vektorning
skalyar va vektor ko‘paytmalari haqida ma’lumotlarni mustahkamlab
olishga imkon beradi.
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UMUMIY O‘RTA TA’LIM MAKTABLARIDA INFORMATIKA
VA AXBOROT TEXNOLOGIYALARI FANINI O‘QITISHDA
VIRTUAL DASTURLAR

G.A. Raxmanova, Nizomiy nomidagi TDPU mustagqil
tadgqiqotchisi.

Ushbu maqgolada umumiy o'‘rta ta’lim maktablarida virtual
ta’limning metodik imkoniyatlarini shakllantirishning mazmuni
va vazifalari, Virtual ta’lim muhiti va virtual texnologiyalar vizual
tasvirlarni ob’ektiv hagqiqat bilan bog ‘lash uchun yangi omillarni
varatib, bular makon ko ‘lami, vaqt ko ‘lami, vaqtning teskari aylanishi,
real bo‘lmagan vaziyatlarni modellashtirish singari omillar bilan
tavsiflanadi.

Kalit so‘zlar: Virtual ta’lim texnologiyasi, Virtual ta’lim
muhiti, Virtual o ‘quv muhiti, Interaktiviik, Virtual ta’lim jarayonini
boshqaruvchi tizimlar.

B oOaunou cmamve coodepoicanue u 3adauu  opmuposanus
MEMOOUYECKUX — BOZMOJCHOCMEN — GUPMYAIbHOZO — 00pA3068aAHUL 6
obweobpazosamenvHoll  wKone, Bupmyanvhas obpazosamenvHas
cpeoa u 8UpmMyabHvle MexXHOI02UU CO30ar0m HOo8ble PaKmopbl Cé°a3U
3pUMENbHLIX 00PA308 ¢ 0OBLEKMUBHOU PEalbHOCIbIO, IO MACUMadbl
NPOCMPAHCIBA, XAPAKMEPUZVIOUUECs MAKumMu  (GaKkmopamu, Kax
macuimab epemeHu, obpaujeHue 8pemenu, MoOeIUpOBaHue HepeaibHblX
cumyayui.

Knrouesvie cnosa: Bupmyanvuovie obpasosamenvhbvie
mexnonocuu, Bupmyanvnas obpazosamenvuasn cpeoa, Bupmyanvhas
obpasosamenvhas  cpeoa,  HMumepaxmuenocms,  Bupmyanvhvie
cucmemvl Ynpasienust 00pazo8amenbHuiM NPoYeccom.

Inthis article, the content and tasks of the formation of methodological
possibilities of virtual education in general secondary schools, Virtual
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educational environment and virtual technologies create new factors
for connecting visual images with objective reality, these are the scale
of space, characterized by factors such as time scale, time reversal,
modeling of unrealistic situations.

Key words: Virtual educational technologies, Virtual educational
environment, Virtual educational environment, Interactivity, Virtual
educational process management systems.

Kirish. O‘quvchilar an’anaviy usuldagi har ganday ta’limga
qaraganda ancha boy va murakkabroq bo‘lgan yangi aloqa vositalari
tomonidan yaratilgan o‘ziga xos bilim maydonida yashaydilar.
Axborotlashuv ustuvorliklarining paydo bo‘lishi bilan virtual ta’lim
asta-sekin 0‘z-o0‘zini tarbiyalashga qaytishi mumkin. Multimedia
ta’lim mahsulotlarini joriy etish ta’lim muassasalari tomonidan amalga
oshiriladi, shuning uchun o‘quv jarayoni bevosita ijtimoiy muassasadan
tashqarida, balki “kompyuter bilan” yakka tartibda amalga oshirilishi
mumkin [1]. Virtual ta’lim masofaviy ta’lim bilan chambarchas
bog‘liq, lekin u bilan cheklanib qolmaydi. U o‘qituvchilar, o‘quvchilar
va o‘rganilayotgan ob’ektlarning odatiy yuzma-yuz muloqotida paydo
bo‘lishi mumkin va sodir bo‘ladi ham. Masofaviy ta’lim texnologiyalari
o‘quvchilar, o‘qituvchilar, mutaxassislar va bir-biridan uzoqda
joylashgan axborot majmualarining o‘zaro foydalanish imkoniyatini
oshirish orqgali ta’lim imkoniyatlarini kengaytirish imkonini beradi.
Virtual ta’limning, umuman insonni tarbiyalashning asosiy maqsadi —
insonning real dunyoda o‘z taqdirini, jumladan virtual tarkibiy qismini
aniqlash va unga erishishdir.

Tadqiqot materiallari va metodologiyasi. Avvalo, ushbu
konsepsiyani tushunish va talqin qilishni chalkashtirib yuboradigan
“virtual ta’lim” atamasining ikki tomonlama tushunilishini ta’kidlash
kerak. Virtual ta’lim deganda nafaqat masofaviy telekommunikatsiya
ta’limi, balki “ta’lim sub’ektlari va ob’ektlarining o‘zaro ta’siri jarayoni
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va natijasi, ularni yaratish bilan birga, o‘ziga xosligi ushbu ob’ektlar
va sub’ektlar tomonidan aniq belgilanadi”. Tasavvur qilish mumkinki,
birinchi tushuncha virtual muhit tomonidan olib boriladigan “virtual
ta’lim”’ning tor ma’nosini 0°z ichiga oladi. “Virtual ta’lim”ning ikkinchi
tushunchasi keng ma’noda virtual maydon, o°zaro ta’sir sub’ektlarining
o‘zaro ta’sirini belgilovchi virtual ta’lim maydoni, tashuvchisi turli xil
elektron va og‘zaki, bosma aloqalar bo‘lgan virtual ta’lim maydoni
sifatida ta’riflanadi. Agar biz ta’limni ijtimoily o‘zaro ta’sir jarayoni,
deb hisoblasak, u virtual jarayon bo‘ladi: “Agar bir yoki bir nechta
o‘zaro ta’sir qiluvchi ob’ektlar (o‘quvchi, o‘qituvchi) faoliyatining
o‘zaro ta’siri sub’ektlari sifatida harakat qilsalar, u holda, bu o‘zaro
ta’sir ularning virtual manbai bo‘ladi. Bir xil sub’ektlarning ushbu
o‘zaro ta’sirdan oldingi holatidan farq qiladigan holat”. Ya’ni, ta’lim
jarayonini amalga oshirish virtual muhitni gayta qurishdir. Ammo,
haqiqiy jamiyatdagi ta’lim haqiqiy institutning barqaror maqomiga ega
bo‘lganligi sababli bizning vazifalarimiz fagat zamonaviy tadqiqotlarda
ta’limni virtualizatsiya qilish, deb ataladigan mavjud virtual jarayonni
virtualizatsiya qilish tavsifini o‘z ichiga oladi. Virtual ta’lim muhiti
Virtual ta’lim sohasi — tashqi dunyoga keng tarqalib, hissiy, intellektual
va intellektual qobiliyatini ishlatadigan o‘quvchining faoliyati orqali
o‘zining tashqi sohalarini kashf eta oladigan makondir. Virtual o‘quv
mubhiti — bu o‘quv jarayonining barcha ishtirokchilari tomonidan ta’lim
magsadlarida tashkil etilgan va foydalaniladigan mahalliy, korporativ va
global kompyuter tarmoglarining axborot mazmuni va kommunikativ
imkoniyatlarini o‘z ichiga oladi.

— o‘quv jarayonining barcha ishtirokchilarini samarali muloqot
qilish uchun yaratilgan va ishlab chiqilgan;

— ta’lim olishning an’anaviy usullaridan farqli o‘laroq, ta’lim
kommunikatsiyaning tabiati, bilvosita ham uzoq, ham an’anaviy tarzda
“ko‘zdan-ko‘zga” olib boriladi.

Virtual ta’lim mubhiti tezkor o°sib borayotgan, ko‘p bosqichli va
ko‘p funksional tizimni birlashtiradi:
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1) asinxron individual ta’limning ochiq modeli doirasida o‘quv
jarayonida ishtirokchilarning o‘zaro aloqalariga xos innovatsion va
an’anaviy texnologiyalar;

2) axborot resurslari: ma’lumotlar bazalari va ma’lumotlar,
kutubxonalar, elektron o‘quv materiallari va hakazolar;

3) zamonaviy dasturiy ta’minot: dasturiy ta’minot kabinalari,
elektron aloqa.

Virtual ta’lim muhiti vazifalari. Ma’lumot va trening (turli xil
ta’lim ma’lumotlarining shakllarida taqdim etilgan); Aloga (o‘quv
jarayoni ishtirokchilari bilan muloqotda bo‘ladi); Nazorat va ma’muriy
(bilim, ko‘nikma va boshqaruv darajasini nazorat qilish bo‘yicha
kompleks chora-tadbirlar ko‘rilmoqda).

Virtual ta’lim muhitida informatika va axborot texnologiyalari fani
o‘qituvchisining o‘rni quyidagilardan iborat:

— informatika va axborot texnologiyalari fani o‘quv jarayonining
tashkilotchisi, bilim oluvchisi va o‘quvchilarning ijodiy faoliyatini
baholaydi, innovatsion texnologiyalardan foydalangan holda virtual
o‘qitish muhitida o‘qitish ishlarini olib boradi. Maslahatchi, trening
va postdan keyin o‘qitish jarayonida professional pedagogik yordamni
tashkil etishi zarur;

Virtualta’lim muhitining afzalliklari. O‘quvchimoslashuvchanligi
quyidagicha ko‘rsatib o‘tilgan:

Barchasitrenajor Internettexnologiyalariorqaliamalga oshirilganligi
uchun qulay joyga joylashadi; o‘quvchilar ta’lim muassasalariga
joylashtirilishidan masofa samarali o‘quv jarayoni uchun to‘sqinlik
qilmaydi;

O‘quvchilar o‘zlari uchun qulay vaqtda gatnashadi. Har bir inson
0‘z biologik “soatiga” ega va ularga qarab sinflar vaqtini tanlashi va
o‘zgartirishi mumkin: O‘z didaktikasini qurish orqali o‘tilgan nazariy
va amaliy mashg‘ulot jarayonlarini qayta ko‘rib chiqadi, avvalgi
darslardagi saqlangan materiallarga murojaat qila oladi va o‘qituvchi
bilan virtual makon orqali bog‘lana oladji;
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Muayyan bo‘limlarga konsentratsiyalash, har bir bo‘limni, modulni
va zarur bo‘lgan vaqtni blokirovkalash. Shunday qilib, uni tezroq qilish
orqali vaqtni tejash mumkin;

O‘quv mashg‘ulotlarini amalga oshirish uchun talaba va ta’lim
tizimining xarajatlari ta’lim sohasi, vaqt va texnik resurslardan samarali
foydalanish magsadida kamayadi[2].

O‘qituvchining yangi roli. Yangi xususiyatlar:

o‘quv-uslubly majmuani tayyorlash, virtual o‘quv mubhiti atrofidagi
materiallarni joylashtirish;

o‘quv jarayoni virtual o‘quv muhitida qanday amalga oshirilishini,
o‘qituvchilar dars materiallari bilan qanday tanishishi, topshiriglarni
qanday topshirishlari, forumlarda ishtirok etishlari, muloqot qilishlari
va boshqalar bilan tanishishlari uchun tanishtiruvchi tashkiliy darsni
o‘tkazish;

kelajakdagi professional faoliyat muhitida o‘rganish — o‘quv
muhitida ta’lim olish;

kurs materiallari samaradorligini kuzatish;

o‘quvchilar mustaqil ishi bo‘yicha topshiriqlar bajarilishini nazorat
qilish;

kollektiv muhokamalarida ishtirok etish, forumlar va suhbatlar,
veb-seminarlar, vebkvestlar; munozaralarni, yuzaga kelgan savollarga
javoblarni umumlashtirih;

o‘qituvchilar bilan forum, lahzali xabar almashish tizimi, Skype va
boshqalar orqali muloqot qilish; Virtual o‘quv muhitining innovatsion
salohiyatidan amaliy foydalanish:

o‘quv jarayonlarini zarur o‘quv materiallari bilan ta’minlash;

o‘qituvchi va o‘quvchi o‘rtasidagi munosabatlar;

trening tizimidagi boshqaruv axborotlarini almashish;

aloga uchun xalqaro axborot tarmoqlaridan foydalanish, professional
pedagogik yordamni amalga oshirish, axborotni o‘zlashtirishni nazorat
qilish;
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Virtual ta’lim mubhiti, birinchi navbatda, mehnat muhiti va innovat-
sion ta’lim faoliyatiga aylanadi: “Doingle learning!” — “Doing
o‘rganing!” (Dewey prinsipi, XIX asr) amaliyoti davomida o°z
tajribangizni qurish;

o‘qituvchi malakasini oshirish, nou-xauga ega bo‘lish va o‘z
faoliyatining natijalarini tezda baholash va zamonaviy asbob-uskunalar
va texnologiyalarni qo‘llash orqali o°qitishning afzalliklarini o‘rganish
imkoniga ega bo‘lganligi sababli o‘qituvchini muvaffaqiyatli vaziyatga
qo‘yish[3.,4].

Interaktivlik.

o‘qituvchilar, murabbiylar, ma’murlar bilan muntazam aloqada
bo‘lish jarayonida yangi ta’lim shakliga moslashish va kasbdagi virtual
ta’lim muhiti innovatsion salohiyatidan foydalanish jarayonlarini
tushunish,;

o‘quvchi va umuman tizim o‘rtasida axborot almashinuviga
tayanish;

ko‘p tomonlama o‘zaro ta’sirni amalga oshirish. O‘qituvchining
mustaqil va ongli ravishda o‘qitish kursini tanlaganligi, o‘z kasbiy
malakasi bo‘yicha o‘z baholariga asoslanib, pedagogik amaliyotda
qo‘llaniladigan ma’lum professional bilimlar va ko‘nikmalarga,
hosildorlikvao‘quvsamaradorliginingboshqata’limshakllariganisbatan
taqqoslanadigan darajada ortib borishi zarurligiga asoslantirilgan holda
belgilanadi. Virtual ta’lim muhitida o‘qituvchi virtual o‘quv muhiti
metodikasi Virtual ta’lim muhitida o‘qituvchi, uning roli: Yangi aloqa
shaklida — asenxron “suhbat”da virtual munozaralar boshqacha tarzda
amalga oshiriladi va muloqotda aks ettirish qobiliyatini rivojlantirish
uchun qo‘shimchavositasifatidaxizmatqiladi, o‘quvchilarning mantiqiy
va mavhum fikrlash darajasini oshiradi. Zamonaviy texnologiyalardan
foydalanish (masalan, loyiha metodologiyasi) — virtual uyushmalarni
o‘rganish uchun muhim bo‘lgan nazariy asoslardan biri sifatida.
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Zamonaviy ta’lim asoslarini qo‘llash (individualizatsiya — bugungi
kunda o‘rganishning ustuvor yo‘nalishi sifatida, amaliy mashg‘ulotlar —
uzluksiz ta’lim tizimi va malakali rivojlanish tizimining o‘quvchilarning
amaliy ko‘nikmalari bilan samarali kombinatsiyasi sifatida, virtual
jamoalarning har bir a’zosiga innovatsion ish uchun o‘ziga xos
trayektoriya yaratish imkonini beradi).

Texnologik, ma’muriy va moliyaviy imkoniyatlarni hisobga olgan
holda pedagogik Internet mubhitini yaratishda; O‘quvchilarning shaxsiy
ehtiyojlarini hisobga olgan holda, individual farqlarga moslashish va
yangi konsepsiyani va o‘qitish metodologiyasini ishlab chiqishni talab
etadigan virtual moslashuv muhitini yaratish jarayonida; Ushbu yangi
virtual maydonlarning professional faoliyatini yo‘naltirish va pedagogik
qo‘llab-quvvatlash uchun virtual assotsiatsiyalar va an’anaviy
jamoalarning turli shakllari bilan bog‘liq. Virtual ta’lim muhitida
o‘qituvchi (virtual o‘qituvchi), an’anaviy muhitda o‘qituvchilik
faoliyati o‘rtasidagi farglar:[9,10]

Ular asta-sekinlik bilan an’anaviy ishlarga olib keladigan axborot-
kommunikatsiya texnologiyalarini o‘zlashtirish orqali ozlarining ham,
o‘quvchilarning nazarida ham pedagogik vakolatini oshiradilar. Tezkor
seminar real vaqtda o‘tkaziladi: o‘qituvchi va talabalar bir vaqtning
o‘zidasuhbatgakirishadi vamuhokama (yokio‘qituvchitaklifqilayotgan
qo‘shma faoliyatning boshga turi) barcha ishtirokchilar tomonidan
odatda bir soat ichida o‘tkaziladi. Belgilangan vaqtda ishtirokchilar
bir-biriga “kirish”, “ko‘rish” va real vaqtda muloqot qilishlari mumkin.
Shunday qilib, har bir ta’lim guruhida ishlash hissi bor.
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THE INTEGRATION OF SUBJECTS IN EDUCATION AIMS
TO ENHANCE LEARNING EFFECTIVENESS AND FOSTER
INNOVATION

M.H. Raupova, Tashkent Economic and Pedagogical Institute.
Sh.M. Urmanov, Sophomore student of Chirchik State
Pedagogical University.

Subject integration in education has received significant attention
in recent years as a means of improving learning outcomes and
stimulating innovation. This article examines the benefits, challenges
and strategies associated with subject integration in educational
settings. The theoretical basis for item integration is discussed, various
approaches to integration are reviewed, and successful case studies are
presented.

Key words: integration, interdisciplinary learning, course design,
innovation, education.

Humezepayus npeomemos 6 00pazoeanuu NOIY4UULA 3HAYUMENLHOE
BHUMAHUE 6 NOCieOHUue 200bl KAK  CpPeocmeo  NOBblUleHUs
Pe3VIbMamusHOCmuy  00y4eHus U CMUMYIUPoO8arus uxHHosayull. B
OGHHOU Ccmamve pPaccCMampusaomcs npeuMyuecmsd, 6vl306bl U
cmpamezuil, CéA3aHHble C UHme2payueti npeomemos 8 00pa308amenbHbIX
yupeosicoenusx. Obcyscoaemes meopemudeckas 0CHO8A UHMeZpayuu
npeoMemos, paccmMampusaromcs paiuinsie n00Xo0vl K uHmezpayuu u
NpUBOOAMCS YCHeunbvle Kelic-Cmaou.

Kniouesvie cnosa: unmezpayus, mexdcoucyuniuHapHoe ooyuemue,
KYPCO801l OU3AliH, UHHOBAYUU, 0OPA308AHUE.

So ‘nggi yillarda ta’lim natijalarini yaxshilash va innovatsiyalarni
rag ‘batlantirishvositasisifatidata ’limdasub 'ektlarningintegratsiyasiga
katta e tibor berildi. Ushbu maqolada ta’lim muassasalarida fanlarni
integratsiyalash bilan bog ‘liq imtiyozlar, muammolar va strategiyalar
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ko ‘rib chigilyapti. Ushbu magqolada ob’ektlarni integratsiyalashning
nazariy asoslari muhokama qilinadi, integratsiyaga turli yondashuviar
ko ‘rib chigiladi va muvoffaqiyatli amaliy tadqiqotlar tagdim etiladi.

Kalit so‘zlar: integratsiya, fanlararo ta’lim, kursni loyihalash,
innovatsiyalar, ta’lim.

Often, the traditional approach to education divides knowledge into
separate areas such as mathematics, science, language arts, and social
studies. While such a structure can be helpful in providing depth of
knowledge, it can also limit students’ ability to see connections between
different disciplines and use what they know in the real world. The goal
of subject integration in education is to eliminate this limitation. This is
achieved by breaking down barriers between subjects and encouraging
a more unified approach to learning.

Benefits of Subject Integration: Subject integration in education
has a number of benefits. By showing their connections to other areas
of science, it promotes a deeper understanding of ideas. It improves
students’ critical thinking skills as they learn to connect things and solve
problems in different areas. By encouraging students to think beyond
traditional disciplinary boundaries, it also promotes creativity and
innovation. Integrating subjects can also make learning more engaging
and relevant to students’ lives by making topics more coherent and
meaningful [1].

Problems with Component Integration: Integrating subjects into
education presents a number of challenges despite its benefits. One
barrier is the need for teachers to work together, which can require
additional time and resources [3]. Integrated curricula must also meet
the requirements and standards of each subject, as well as overall
educational goals [7]. Additionally, stakeholders accustomed to
traditional domain-specific approaches may object.

Subject Integration Strategies: There are several techniques that
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can help you overcome subject integration challenges in educational
settings. When teachers work together, they can ensure that integrated
curricula are well designed and meet the needs of all subjects involved.
Professional development can help teachers acquire the knowledge and
skills needed to effectively integrate content. Flexibility in curricula and
schedules can also promote integration by allowing cross-disciplinary
projects and activities. Case studies: Many successful case studies show
how well it is to integrate different subjects into education. For example,
when schools in the United States integrated science, technology,
engineering and mathematics (STEM) into one curriculum, it resulted
in higher levels of student engagement and achievement.

Methods for successful subject integration in education may vary
depending on the learning objectives and context. Below are some of
them:

1. Project Activities: Students work on projects that integrate multiple
subjects, allowing them to apply knowledge and skills from various fields
to solve complex problems.

2. Thematic Units: Learning is structured around a specific topic or
problem, incorporating elements from different subjects. For example,
the study of ecology may include knowledge from biology, chemistry,
geography and mathematics.

3. Integrated Lessons: The teaching of multiple subjects is combined
into one lesson, allowing students to see connections between different
areas of knowledge.

4. Problem-Based Learning: Students learn subjects through solving
real or simulated problems that require the application of knowledge
from a variety of fields.

5. Research Projects: Students engage in research activities, which
allow them to study subjects in depth and apply knowledge from various
fields to solve specific problems.

6. Use of Technology: The use of modern technology in teaching can
make subject integration more interactive and engaging for students.
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7. Interdisciplinary Projects: Students participate in projects that
integrate multiple disciplines, allowing them to see the relationships
between different areas of knowledge. These methods can be successful
with good organization and preparation, as well as support from students
and teachers.

Integrating subjects into education can help improve learning, inspire
innovation and prepare students for success in the 21st century [4].
Integration can help students acquire the skills and knowledge needed
to solve complex problems, breaking down barriers between subjects
and encouraging a more holistic approach to learning. Educators and
policymakers play an important role in supporting and implementing
integrated curricula, and their efforts can make education more rewarding
and engaging.

The OECD organizes the Program for International Educational
Assessment (PISA). Its purpose is to measure how well students from
different countries are acquiring the knowledge and skills needed to
successfully adapt to the modern world [3]. The benefits of introducing
PISA into the educational process include the following:

1. Education system assessment: PISA gives countries the opportunity
to evaluate the effectiveness of their education systems and compare
their results with those of other countries. This can help in identifying
weaknesses and developing measures to address them.

2. Results-oriented: PISA develops the key skills students need to live
and work successfully in today’s world, such as the ability to analyze
information, apply knowledge to new situations and solve problems.

3. Innovation: Participation in PISA can encourage educational
systems to innovate and improve teaching and assessment methods to
better meet the demands of modern education.

4. Preparing for the Digital Age: STEAM helps students master
technology and computer science, which is important in today’s
digitalized society [6].
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5. Real-Life Application: STEAM learning projects are often based
on real-life problems and challenges, which helps students see the value
of their knowledge and skills.

6. Supports Innovation: STEAM encourages innovation by
encouraging students and teachers to develop innovative methods to
solve problems. STEAM, a modern and effective approach to education,
prepares students for a rapidly changing world. It gives them the
knowledge and skills needed for a successful career and life.

The International Center for Educational Research (IEA) conducts
the TIMSS study (Trends in International Mathematics and Science
study) [2]. It focuses on assessing the knowledge and skills of students
from different countries in mathematics and science. Benefits of TIMSS
education:

1. International comparison: TIMSS allows countries to identify
the strengths and weaknesses of their education systems, allowing them
to compare the knowledge and skills of their students with those of other
countries.

2. Understanding the Results: TIMSS results help countries and
educational institutions evaluate how well their programs and teaching
methods are working.

3. Interdisciplinary approach: TIMSS takes into account
knowledge and skills not only in mathematics, but also in other sciences,
which contributes to the development of an interdisciplinary approach
in education.

4.  Improvement: TIMSS results can inspire educational systems to
make changes and innovations in their curricula and teaching methods.

5. A basis for future research: TIMSS can identify trends and
changes in the educational systems of various countries and provides
valuable data for further research in the field of education. TIMSS is an
important tool for assessing the quality of education globally and helps
various countries develop effective programs to improve education.
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The International Center for Educational Research (IER) conducts
the international study PIRLS (Progress in International Reading
Literacy Study) [3]. The purpose of this study is to assess the reading
literacy of students in different countries around the world. The
educational benefits of PIRLS include:

1.  Assessing Reading Literacy: PIRLS enables countries to assess
the reading literacy levels of their students and compare them with other
countries. This helps to identify the strengths and weaknesses of the
country’s education system.

2. Focus on results: PIRLS results help countries and educational
institutions determine how effective their methods of teaching reading
and developing language skills are [5].

3.  Encouraging Reading: Developing reading skills is critical
to academic success and social integration, so PIRLS helps encourage
students to read.

4.  Supporting the development of language skills: PIRLS helps
identify problems with students’ language skills and create effective
methods for improving those skills.

Improvement: The results of PIRLS can provide the basis for
improving educational programs and methods of teaching reading in
different countries. PIRLS helps improve education in many countries
and is an important tool for assessing and developing the reading
literacy of students around the world.

TALIS is an international study conducted by the OECD. It
evaluates working conditions and professional development of teachers
in different countries around the world. The benefits of TALIS in
education include:

— Assessment of Teacher Working Conditions: TALIS provides an
opportunity to assess the working conditions of teachers in different
countries, which helps to identify the problems and needs of teachers to
improve their professional performance.
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— Assessing Professional Development: The study evaluates
opportunities for teacher professional development; this is vital to
improve the effectiveness of training and their qualifications.

— International comparison: TALIS results allow for comparisons of
working conditions and professional development of teachers in different
countries, facilitating the exchange of experience and the creation of
best practices.

— Improving the quality of education: TALIS results can serve as a
basis for the development and implementation of interventions aimed
at improving the working conditions and professional development of
teachers, which will ultimately lead to improved quality of education.

— Supporting Teachers: The study can help schools and government
agencies develop programs and interventions to support teachers and
improve their job satisfaction. TALIS helps improve educational systems
in various countries and is an important tool for assessing working
conditions and professional development of teachers worldwide.

Examples of successful application: Examples of how subjects
are successfully integrated into education highlight their effectiveness
and value. For example, in Japan there is a program that combines
mathematics and art. This allowed students to see geometric shapes and
patterns in art, which contributed to their creative thinking and creative
development.

Recommendations for use: when developing and implementing
integrated educational programs, the characteristics of the educational
institution, the needs of students and educational standards should
be taken into account. It is also important to provide teachers with
support and training so that they can effectively use integrated teaching
approaches.

Benefits for Students: Integrating subjects into education can help
students better understand the material. This is due to the fact that
learning becomes more contextualized and reflects real-life conditions,
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which contributes to better assimilation of knowledge and skills.
Additionally, subject integration can help students acquire collaboration,
communication, and problem-solving skills that are important in today’s
world [3]. Research Recommendations: Further research is needed to
better understand the processes and outcomes of subject integration
in education. This may include analyzing different approaches to
integration, examining the impact of integration on student motivation
and achievement, and identifying the best methods for preparing teachers
to work in integrated curriculums [7].

Examples of successful actions: The Swedish program combined
literature and history. Students not only studied literary works, but
also their context. This helped them improve their critical thinking and
analysis skills and expand their understanding of history and literature.
Recommendations for use: In order for subjects to be successfully
integrated into education, it is necessary to create suitable conditions and
environments. This includes training teachers for integration, creating
cross-curricular teams to develop integrated curricula, and providing
access to resources and materials needed for cross-curricular projects [8].

Integrating subjects into education is an effective method that
promotes deeper and more sustainable learning among students. This
method also helps them improve their problem solving, communication
and critical thinking skills. It allows students to see connections
between different areas of knowledge and apply this knowledge in
different contexts, which is an important skill in the modern world. For
integrated curriculum programs to work well, teachers, administrators,
and legislators need support. Additionally, there is a need for continued
research in this area to further improve practice.
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ANALYSIS OF COMPUTER SIMULATION MODELS IN
EDUCATION ON LEGAL APPROACH TO LEARNING
PROCESS

B.Elmurodov, Samarkand State University of Architecture and
Construction (SamDAQU) named after Mirzo Ulugbek.

This article presents an analysis of research works of foreign and CIS
countries and Uzbekistan on the use of information and communication
technologies (ICT) in education, as well as the effectiveness of the use
of computer modeling technology in the educational process.

Key words: information and communication technologies,
mass media, inclusive education, computer technologies, modeling
technologies.

Ushbu magqolada ta’limda axborot-kommunikatsiya
texnologiyalaridan (AKT) foydalanish bo ‘vicha xorijiy, mustaqil
davlatlar hamdo ‘stligi mamlakatlari (MDH) va O ‘zbekistonning
ilmiy-tadgqiqot ishlari, shuningdek, o‘quv jarayonida kompyuter
modellashtirish texnologiyalaridan foydalanish samaradorligi tahlili
keltirilgan.

Kalit so‘zlar: axborot-kommunikatsiya texnologiyalari, ommaviy
axborot vositalari, inklyuziv ta’lim, kompyuter texnologiyalari,
modellashtirish texnologiyalari.

B oannoti cmamve npedcmaenen ananuz uccie008amenbcKux pabom
sapybesxcuvix cmpan, cmpan CHI' u Y3bexucmana, nocesujeHHvIX
UCNONL30BAHUID  UHPOPMAYUOHHO-KOMMYHUKAYUOHHBIX — MEXHOI02UL
(UKT) 6 obpazosanuu, a makace 3¢hexmusHocmu ucnoib308aHus.
MEXHONO2ULL KOMIBIOMEPHO20 MOOEIUPOBAHUs 8 00pa308amMeNlbHOM
npoyecce.

Knrouegvie cnosa: UHGOPMAYUOHHO-KOMMYHUKAYUOHHBLE
MEXHON02UU, CPeOCmed MAcco8OU  UHPOPMAYUY, UHKIIOZUBHOE
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obpasosanue, KOMNblomepHble MexXHON02UU, MexHono2Ul
MOOeNUPOBAHUSL.

Today, in the public education system, there are 86 specialized
schools and 21 boarding schools for students with disabilities in
physical or mental development, where more than 20,610 students
receive education. In addition, more than 13,437 students with physical
or mental disabilities and need long-term treatment are receiving
education at home.

Education of children and adolescents in need of special assistance
in our republic, taking into account their types of disabilities and their
degrees, in the following 8 areas of special education:
blind children;
visually impaired;
children with hearing impairment;
hearing impaired children;
children with intellectual disabilities;
children with damage to the supporting organs;
children with speech defects;
activities are being conducted on children with severe behavior.

At this point, the decision PQ-5218 of the President of the Republic
of Uzbekistan dated August 9, 2021 “On measures to introduce a
fundamentally updated system of raising orphans and children deprived
of parental care” also shows that young people with limited opportunities
are highly valued in our country. According to the President’s decision,
“Mehribonlik” houses, Children’s towns, family orphanages and
Children’s houses (educational institutions) of the Ministry of Health
system were attached to the National Guard.

In the conducted scientific research, the condition of education of
children with damage to the 8 categories of basic movement organs
and children with hearing impairment was studied. As the first basis for
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the education of youth with disabilities in Uzbekistan, the Republican
Education Center developed the “Measure-Measure Plan for the
Development of the Open Education System for Children with Special
Needs in the Republic of Uzbekistan”. In this plan, the following
organizational principles of inclusion of children with special needs in
the special system are highlighted in the program:

> preparing public consciousness for inclusive education through
public information;

> creation of an information bank about children in need of
special assistance in the republic;

> issues of development and provision of various educational
methodical literatures, didactic tools for children with all types of
disabilities, specially and individually in families.

In the concept of development of the system of public education of
the Republic of Uzbekistan until 2030, priority tasks such as “creating
information and communication technologies for modern textbooks,
educational manuals, and multimedia applications” have been defined.

Information communication technologies are methods of information
processing with various technical and software devices. It is primarily
computers with the necessary software and telecommunications
equipment on which data is stored.

The introduction of information and communication technologies in
the education of young people with disabilities leads to a more effective
learning of students.

It would not be a mistake to say that the introduction of computer
technologies not only into the field of production, but also into the
education system has brought significant achievements in science.
The introduction of software tools of computer technologies into the
education of young people with disabilities creates an opportunity to
learn from existing subjects.

According to studies, the diseases of children who need individual
education at home are listed below and they are:
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» Rheumatism (active phase).

» Pancorditis and endomyocarditis.

» Congenital heart disease (level of subcompensation and
decompensation).

P Severe tetrad Fallo’s disease.

» Chronic pneumonia, with bronchial deformation, severe form of
bronchiectasis.

» Chronic pneumonia is a severe type of bronchiectasis disease,
complicated by bronchial enlargement and right-sided heart failure.

» Severe form of bronchial asthma (if there are attacks several
times a week or every day).

» Chronic nephritis (nephrotic syndrome).

» Chronic diffuse glomerulonephritis.

» Chronic pyelonephritis (exacerbation).

» Myopathy.

» Support after remission of poliomyelitis - impairment of
locomotor organs.

P Celiac disease, severe type, with complications.

P Liver cirrhosis is divided into types.

Development of education of disabled youth is one of the priority
tasks facing our country. Today, scientists from foreign and CIS
countries and Uzbekistan have conducted scientific research on the
content, perspective, and application of information and communication
technologies (ICT) to education of disabled youth.

For example, Wozniak Irina Vladimirovna in her dissertation
“@opMupoBaHME  TOTOBHOCTH  IEAAarOrOB K  HHKIIO3HBHOMY
00pa30BaHMIO IeTeH B cUCTEME MOBBILICHNS KBanupuKamu” expressed
an opinion on the formation of teachers’ preparation for special education
of children in the continuous education system [1].

“Unxmo3uBHoe obOpazoBanue” by T.N. Guseva. In the manual
“Vypusk1” the issues of practical work in the field of special education
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are considered. Initial experiences on promotion of educational
processes of disabled youth directly in different administrative districts
of Moscow city [2].

T.V. Lisovskaya drew attention to the need to teach and identify
not only the “negative” but also the “positive” aspects of a child with
special needs, based on them and take into account potential abilities,
and organize educational activities. He left a great legacy in the field of
correctional pedagogy [4].

In the article “IIpoGrema OTKPBITOCTH B HWHKJIIO3UBHOM
obpazoBanuu” by D.V. Bukharov, he analyzes the problem of designing
the educational system of disabled youth, taking into account the
implementation of the principles of flexibility, freedom and openness.
At the same time, a description of the author’s technology in designing
a mixed-type inclusive education model is given [3].

A.V. Voronov, T.I. Moroz, S.I. Pugach, Y.L. Zagumenov’s
educational manual entitled “Scientific-methodical and personnel
support development of inclusive education” about the existence
of youth education (self-improvement, self-development) and the
continuous process of educational development that takes into account
that all children are individuals with different educational needs is
reflected.

Based on the above ideas, it is necessary to pay attention to the
following in order to develop the education of young people with
limited opportunities:

> to support the decisions of UNESCO and other international
organizations to ensure social integration;

> to contribute to the improvement of national legislation in
accordance with international standards in order to create equal conditions
for quality education;

> preparation for obtaining the status of equality of children
regardless of the characteristics of the society;
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> passing through a skill-oriented approach to the development
of the potential of each person;

> diversifying the content of school education that meets the
requirements of all categories of students;
> the use of information technologies and the development

of distance education to ensure equal access to quality education for
everyone;

> training teachers to work in special education.

Organization of distance learning of young people with disabilities
in physical movement provides a comprehensive service in acquiring
knowledge from subjects. A number of works have been carried out
by MDX and Uzbek scientists regarding the wide implementation
of distance education in the education of young people with limited
opportunities.

A.A. Andreev’s research work is devoted to the organization of
distance education in higher educational institutions and their didactic
foundations, and it contains scientific conclusions about what should be
the didactic materials provided to students during distance education.

E.S. Polat’s research work is focused on the pedagogical issues of
organizing distance education, and the contents of didactic systems and
pedagogical technologies used in distance education are covered.

N.N. Gorbachev expressed his opinion on the development of the
elements of the program complex of the automated information system
in distance education in the scientific research work entitled “Model
and method of management of electronic educational information
resources for distance learning of the disabled”, and the three main
functions of information communication technologies: compensatory,
didactic, communicative brought up The main types of ICT tools serve
to fulfill several functions in the educational process of young people
with disabilities. They are: standard technologies, existing data formats,
auxiliary technologies.
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Taking these considerations into account, remote teaching of
existing presentations and lectures using computer technologies will
allow students to repeat lessons for students who did not complete them
on time.

Foreign scholars MuditeReigase in the project work “ICT — an
effective tool in building an inclusive society” shows that ICT has a
great impact on many aspects of social life, including education, training
and employment. At the same time, it is an important tool especially for
people who have special needs and face various limitations due to their
health...

Mark C. Weber, J.D. In the scientific article “Inclusive Education in
the United States and Internationally: Challenges and Response”, it is
a difficult task to attract young people with damage to the supporting
organs to independent home education, it is said about the research
conducted in the United States of America on the introduction of
education of disabled youth in special schools. The research paper
concludes that integrated education and inclusion are the main goals,
and more attention should be paid to the implementation of the education
of young people with disabilities.

Abdyvasieva A.A., Barsanaeva Dj.S., Zadorozhnaya N.P. and others
in the training manual for teachers on “Together School: Managing
the Educational Environment in a Multicultural Society” discussed
inclusion and diversity, safe learning, strengthening friendships with the
school and neighborhood, classroom management strategies, working
with individual students.

B.V. Selyuk’s scientific article “Hcnonb3oBaHne KOMIbIOTEP OHA
nekuus xp. ¢pusuke” examines the use of computer technology as a
technical means of teaching in physics class. In the educational process,
the opinions about the incomparable role of interactive whiteboards,
computers and projectors and the ability to create text and graphics,
animations and video clips, and presentations in Microsoft Office
Power Point were expressed.
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Computer-based modeling technology improves the quality of the
educational process. With the help of technical means, it is possible
to increase the volume of educational materials given to students,
to introduce modern science achievements. Until recently, film
and television as technical teaching tools were considered a major
breakthrough in the educational system. But now computer-based
modeling is gaining importance in the educational process. Similarly,
computer-based simulation modeling is important in the educational
system. In terms of application, computer-based modeling and
simulation modeling perform similar tasks. That is, the manifestation
of the internal and external properties of the object (the educational
process is meant) is shown by means of imitation.
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BO‘LAJAK BOSHLANG‘ICH MAKTAB O‘QITUVCHILARIDA
AXBOROT TAHLIL KOMPETENTLIGINI RIVOJLANTIRISH

S.X. Meyliyev, TDPU “Boshlang ‘ich ta’limda
matematika va o ‘qitish metodikasi” kafedrasi dotsenti.

Ushbu maqolada bugungi kunda dolzarb mavzu bo ‘lgan
bo ‘lg ‘usi boshlang ‘ich sinf o ‘qituvchilarida axborotni tahlil qilish
kompetensiyasini rivojlantirish bo ‘vicha keng qamrovli tushunchani
ta’minlash uchun miqdoriy va sifat ma’lumotlarini yig ‘ish usullarini
hamda tizimliyondashuvorgalikeltirib o ‘tilgan tadgiqotlar o ‘qituvchilar
ta’limi dasturlarini va boshlang‘ich maktab o ‘qituvchilarining
umumiy media savodxonligi ko ‘nikmalarini oshirishga hissa qo ‘shishi
yoritilgan.

Kalitso“zlar: boshlang ‘ich sinf, o ‘qituvchi, o ‘quvchi, ta’lim, axborot
tahlil, savodxonlik, kompetentlik.

B Oaunoii  cmamwve memoovl cOopa  KoauuecmeeHHuvlX U
KA4eCmEeHHbIX OAHHbIX U CUCMEMHbIN NOO0X00 NO3B8ONAIOM  Oamb
KOMNJIEKCHOe NpeoCcmagienue 0 pa3eumuu KOMNemeHyuu auaiusd
unopmayuu y 6yoywux yuumeneti Ha4aabHOU WKOIbL, YMO A6IAemcs
AKMyaibHOU MeMoll HA Ce20OHAUWHUN 0eHb. DMom Nnooxo0 Moxicem
Cnocobocmeosams NPOSPAMMAM NOO2OMOBKU Yuumenetl u YiyuueHuo
00WUX HABLIKOG MeOUA 2PAMOMHOCU YYumenell HauaabHOU WKOIbL.

Knwouesvie cnosa: mnauanvHas —wiKoad, yyumenv,  YYEHUK,
0bpaszosamnue, aHalUu3 UHPOPMAYUU, ZPAMOMHOCHb, KOMNEMEHMHOCb.

In this article, quantitative and qualitative data collection methods
and a systematic approach to provide a comprehensive understanding
of the development of information analysis competence in future
elementary school teachers, which is a relevant topic today. It is
highlighted that the research cited through the approach can contribute
to teacher education programs and the improvement of general media
literacy skills of primary school teachers.
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Key words: elementary school, teacher, student, education,
information analysis, literacy, competence.

Bo‘lajak boshlang‘ich maktab o‘qituvchilarida yangiliklarni
tahlil qilish ko‘nikmalarini rivojlantirish, ularni o‘z o‘quvchilariga
dolzarb voqgealar va media savodxonligini samarali o‘rgatish uchun
tayyorlashda muhim ahamiyatga ega. Yangiliklarni tanqidiy tahlil qilish
qobiliyatini oshirish orqali o‘qituvchilar o‘quvchilarga duch keladigan
katta migqdordagi ma’lumotni boshqgarish uchun zarur ko‘nikmalarni
egallashlari mumkin.

Tadqiqot  metodologiyasi. = Bo‘lajak  boshlang‘ich  sinf
o‘qituvchilarida axborotni tahlil qilish kompetensiyasini rivojlantirish
bo‘yicha tadqiqot metodologiyasi sifat va miqdoriy yondashuvlarning
kombinatsiyasini 0‘z ichiga olishi mumkin. Ushbu mavzu bo‘yicha
tavsiya etilgan tadqiqot metodologiyasi:

1. Adabiyotlarni ko rib chigish: axborotni tahlil qilish malakasi,
media savodxonligi va o‘qituvchilar ta’limi bo‘yicha mavjud tadqiqot
adabiyotlarini to‘liq ko‘rib chiqishdan boshlash. Bu adabiyotdagi
kamchiliklarni aniqlashga yordam beradi va tadqiqot uchun nazariy
asos yaratadi.

2. So ‘rov yoki so ‘rovnoma: bo‘lajak boshlang‘ich sinf o‘qituvchilari
o‘rtasida axborotni tahlil gilish malakasining joriy darajasini baholash
uchun so‘rovnoma yoki anketani ishlab chiqish. Bu ularning yangiliklar
manbalari haqidagi bilimlari, ishonchlilik va tarafkashlikni baholash
qobiliyati hamda media savodxonlik tushunchalarini tushunishlari
haqidagi savollarni o°z ichiga olishi mumkin.

3. Intervyu yoki fokus-guruhlar: bo‘lajak boshlang‘ich sinf
o‘qituvchilari bilan suhbatlar yoki fokus-guruhlar o‘tkazish, ularning
axborot tahlili kompetensiyasining ahamiyati, ularning o‘qitish
ehtiyojlari va bu ko‘nikmalarni rivojlantirishda duch keladigan har
ganday qiyinchiliklarga oid nuqtai nazarlarini o‘rganish lozim.
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4. O‘quv dasturlarini baholash: o‘qituvchilar ta’limi mavjud o‘quv
dasturining axborotni tahlil qilish kompetensiyasi va media savodxonligi
darajasini aniglash uchun baholash. Ushbu ko‘nikmalarning o‘quv
rejasiga integratsiyalashuvni baholash uchun kurs dasturlari, topshiriqlar
va o‘quv natijalarini tahlil qilish kerak.

5. Intervemsiyani loyihalash: adabiyotlarni o‘rganish va
ma’lumotlar to‘plash natijalariga asoslanib, bo‘lajak boshlang‘ich sinf
o‘qituvchilarida axborotni tahlil qilish kompetensiyasini rivojlantirishga
qaratilgan aralashuv yoki kasbiy rivojlanish dasturini ishlab chiqish.
Ushbu dastur media savodxonligi va tanqidiy tahlil ko‘nikmalariga
qaratilgan seminarlar, kurslar yoki hamkorlikdagi faoliyatni o‘z ichiga
olishi mumkin.

6. Intervensiyani amalga oshirish: bo‘lajak boshlang‘ich sinf
o‘qituvchilari guruhi bilan aralashuv dasturini amalga oshirish.
Axborotni tahlil qilish ko‘nikmalarini rivojlantirish uchun ularni zarur
resurslar, qo‘llab-quvvatlash va yo‘l-yo‘riglar bilan ta’minlash.

7. Oldin va keyingi baholash: ishtirokchi o‘qituvchilar o‘rtasida
axborotni tahlil qilish malakasining o‘sishini o‘lchash uchun oldingi va
keyingi baholashlarni o‘tkazish. Bu so‘rovlar, intervyular yoki ularning
yangiliklar manbalarini tahlil qilish va baholash qobiliyatini tuzilgan
baholash orqali amalga oshirilishi mumkin.

8. Ma’lumotlarni tahlil qilish: to‘plangan ma’lumotlarni tegishli
statistik usullar (agar mavjud bo‘lsa) va sifatli tahlil usullari yordamida
tahlil qiling. Axborotni tahlil qilish malakasini rivojlantirishda
aralashuv samaradorligini aniqlash uchun baholashdan oldingi va
keyingi natijalarni solishtiring.

9. Baholash va mulohaza yuritish: tadqiqot natijalari haqida fikr
yuriting va aralashuv dasturining samaradorligini baholang. Tadqiqot
jarayonida duch kelgan har qanday cheklovlar yoki qiyinchiliklarni
ko‘rib chiqing va kelajakda amalga oshirish uchun tavsiyalar bering
[1,2].
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Adabiyotlar tahlili. Bo‘lajak boshlang‘ich maktab o‘qituvchilarida
axborotni tahlil qilish kompetensiyasini rivojlantirishga qaratilgan
ba’zi adabiyotlar:

1. Frank V. Beykerning “K-12 sinfida media savodxonligi”. Ushbu
kitob mediasavodxonlikni K-12 o‘quv dasturiga kiritish uchun amaliy
strategiyalarni, jumladan, axborotni tahlil gilish malakasini oshiradigan
faoliyatni taklif etadi.

2. Rene Xobbs. “Ommaviy axborot vositalari o‘qituvchilari bo‘lish:
o‘qituvchilar uchun qo‘llanma”. Ushbu qo‘llanmada o‘qituvchi-
pedagoglarga bo‘lajak o‘gituvchilarni mediasavodxonlik va axborot
tahlili bo‘yicha tayyorlash uchun zarur vositalar va manbalar taqdim
etilgan.

3. Belinha S. De Abreu va Pol Mihailidis tomonidan “Media
savodxonlikni o‘rgatish: o‘rta maktab orqali erta bolalik uchun media
o‘quv dasturi uchun tanqidiy qo‘llanma”. Ushbu keng qamrovli
qgo‘llanma pedagoglarga mediasavodxonlikni, axborotni tahlil qilish
ko‘nikmalarini o‘rgatish bo‘yicha bosqichma-bosqich yondashuvni
taqdim etadi.

4. Devid E. Boeyink va Sandra L. Bordenning “Media etikasi va
jtimoiy o‘zgarishlar”. Ushbu kitob ommaviy axborot vositalarining
axloqiy jihatlarini ko‘rib chiqadi va o‘qituvchilar bo‘lajak
o‘qituvchilarga media mazmunini tanqidiy tahlil qilishni o‘rgatishlari
mumbkinligi haqida tushuncha beradi.

5. Meri Bacha va Faith Rogow tomonidan “Tanqidiy media
savodxonligi va soxta xabarlar Post-Truth America”. Ushbu kitob soxta
yangiliklar va haqiqatdan keyingi davrga qaratilgan bo‘lib, bo‘lajak
o‘qituvchilarga tanqidiy media tahlil qilish ko‘nikmalarini o‘rgatish
bo‘yicha ko‘rsatmalar beradi.

Ushbu kitoblar bo‘lajak boshlang‘ich maktab o‘qituvchilarida
axborotni tahlil qilish ko‘nikmalarini rivojlantirishga yordam beradigan
nazariy asoslar, amaliy strategiyalar va misollarni taqdim etadi [3].
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Tahlil va natijalar. Bo‘lajak boshlang‘ich maktab o‘qituvchilarida
yangiliklarni tahlil qilish ko‘nikmalarini rivojlantirishning bir necha
yo‘li mavjud:

1. O‘quv dasturlari integratsiyasi: o‘qituvchilar tayyorlash kurslari
va dasturlariga yangiliklarni tahlil qilish ko‘nikmalarini kiritish.
Bo‘lajak o‘qituvchilarga turli xil yangiliklar manbalarini o‘rganish,
ularning mazmunini tanqidiy tahlil qilish, noxolislik va ishonchlilikni
o‘rganish imkoniyatini yaratish.

2. Media savodxonligi bo ‘yicha ta’lim: yangilik manbalarini
baholash, noto‘g‘ri ma’lumotni aniqlash va yangiliklarni ulashish yoki
iste’'mol qilish ogqibatlarini tushunish qobiliyatini ta’kidlab, media
savodxonligi bo‘yicha maxsus kurslar yoki seminarlarni taklif qilish.

3. Tajribali o ‘rganish: bo‘lajak oqituvchilarni yangilik maqolalarini
tahlil qilish, yangiliklar segmentlarini tomosha qilish va joriy vogealar
bo‘yicha munozara yoki bahslarda qatnashish kabi amaliy tajribalarga
jalb qilish. Ularni kuzatuvlari haqida fikr yuritishga va ommaviy axborot
vositalari amaliyoti haqida tushunchalarni rivojlantirishga undash.

4. Hamkorlik va murabbiylik: bo‘lajak o‘qituvchilar va yangiliklarni
tahlil qilish bo‘yicha kuchli malakaga ega bo‘lgan tajribali o‘qituvchilar
o‘rtasidagi hamkorlikni osonlashtirish. Mentorlik dasturlari bo‘lajak
o‘qituvchilarga tajribali o‘qituvchilardan o‘rganish va ularning
ko‘nikmalaridan namuna olish imkonini beradigan yo‘l-yo‘riq va
yordam berishi mumkin.

5. Texnologiya integratsiyasi: bo‘lajak boshlang‘ich maktab
o‘qituvchilariga bir nechta manbalardan, yangiliklardan foydalanish
imkonini  beruvchi texnologiya vositalari va platformalarini
integratsiyalash. Ularni turli nuqtai nazarlarni o‘rganishga, ma’lumotni
tekshirishga va onlayn manbalarning ishonchliligini baholashga undash.

6. Tanqidiy fikrlash ko ‘nikmalari: bo‘lajak o‘qituvchilarda
yangiliklarni tahlil qilish, so‘roq qilish va baholashni talab qiladigan
tadbirlarni o‘zichiga olgan holda, ularda tanqidiy fikrlash ko ‘nikmalarini
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rivojlantirish. Ularni tanqidiy munozaralarda qatnashishga va turli
nugqtai nazarlarni muhokama qilishga undash.

7. Uzluksizkasbiyrivojlanish:boshlang‘ichmaktabo‘qituvchilarining
yangiliklarni tahlil qilish malakasini rivojlantirish va oshirish uchun
doimiy ravishda malaka oshirish imkoniyatlarini taqdim etish.
O‘qituvchilarni mediasavodxonlik va dolzarb voqealarga bag‘ishlangan
seminarlar, konferensiyalar yoki vebinarlarda qatnashishga undash.

Bo‘lajak boshlang‘ich maktab o‘qituvchilarida yangiliklarni
tahlil qilish kompetensiyasini rivojlantirishga sarmoya Kkiritib, biz
o‘qituvchilarning keyingi avlodi o‘z o‘quvchilariga yangiliklar va
ma’lumotlarning murakkab dunyosida navigatsiya qilish uchun
yaxshi jihozlangan bo‘lishini ta’minlashimiz mumkin. Bu oxir-
ogibatda boshlang‘ich sinf o‘quvchilarining tanqidiy fikrlash va
mediasavodxonlik ko‘nikmalariga hissa qo‘shib, ularga bilimli va
mas’uliyatli fugarolar bo‘lib yetishish imkonini beradi.

Xulosa: Xulosa qilib aytish mumkinki, bo‘lajak boshlang‘ich sinf
o‘qituvchilarida axborotni tahlil qilish ko‘nikmalarini rivojlantirish
ularni 0z o‘quvchilariga mediasavodxonlik va axborotni tanqidiy tahlil
qilishni samarali o‘rgatishga tayyorlashda muhim ahamiyatga ega.
Sifatli va miqdoriy yondashuvlarni o‘zida mujassam etgan tadqiqot
metodologiyasi orqali bo‘lajak o‘qituvchilar o‘rtasida axborotni tahlil
qilish malakasining joriy darajalari va ushbu ko‘nikmalarni oshirishga
qaratilgan tadbirlar samaradorligi haqida qimmatli tushunchalarga ega
bo‘lish mumkin.

Foydalanilgan adabiyotlar:
1.  Frank W. Baker. International Society for Technology in
Education, 2016 y. 221 p.
2. Hobbs, R. (2007). Reading the media: Media literacy in high
school English. New York: Teachers College Press.
3. Maria lice B.F.X. Curran and Curran Dee. Digital Citizenship
in the Classroom: A Student and Practitioner Perspective 53
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UHTEI'PAIIUA UCKYCCTBEHHOI'O UHTEJIJIEKTA B
OBPA3OBAHMUE: IPEUMYIIECTBA

HI.M. Ypmanos, Cmyoenm 2-kypca Yupuukckutl
20CY0apCcmeeHHblll neda202udecKuti YHusepcumen.

B obnacmu xomnvromepHoU HAYKU UCKYCCMBEHHbIUL UHMELTEeKM
(UN) 3anumaemcs paspabomkoll  UHMENIEKMYAIbHbIX — CUCHEM,
CHOCOOHBIX — BLINOIHAMb — 3A0ayu,  mMpebdylowue  4ero8eyecKo2o
unmennekma. B nocneonue 200vl uckyccmeenuviti UHmMeN1ekm oKa3a
GIUAHUE HA MHO2Ue OmpAciu, maxue Kak obpazosanue. B smou
cmamue 00CYHCOAIOMCsT NPeUMywecmed U nocie0Cmeus. pa3eumust
UCKYCCMBEHHO20 UHMENTeKMA 8 00pa308amenbHOM npoyecce.

Knroueswvie cnosa: uckyccmeenuwiii uHmMe1eKm, agmomamu3ayus,
appekmuernocms, aAHAIU3 OAHHBIX, NPOSHOZUPOBAHUE, OYEHUBAHUE,
pasnoobpazue OaHHbIX, KOHQUOEHYUATbHOCM b, yoobcmeo,
pasHonpasue.

Informatika sohasida sun’iy intellekt (Al) inson aqlini talab
qiladigan vazifalarni bajarishga qodir bo ‘Igan aqlli tizimlarni ishlab
chigish bilan shug ‘ullanadi. So ‘nggi yillarda sun’iy intellekt ta’lim kabi
ko ‘plab sohalarga ta sir ko ‘rsatdi. Ushbu maqolada ta’lim jarayonida
sun’iy intellektni rivojlantirishning afzalliklari va ogibatlari muhokama
qilinadi.

Kalit so‘zlar: sun’iy intellekt, avtomatlashtirish, samaradorlik,
ma’lumotlarni tahlil qilish, prognozilash, baholash, ma’lumotlar xilma-
xilligi, maxfiylik, qulaylik, tenglik.

In the field of computer science, artificial intelligence (Al) deals
with the development of intelligent systems capable of performing tasks
that require human intelligence. In recent years, artificial intelligence
has had an impact on many industries such as education. This article
discusses the benefits and implications of the development of artificial
intelligence in the educational process.
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Key words: artificial intelligence, automation, efficiency, data
analysis, forecasting, estimation, data diversity, privacy, convenience,

equity.

CoBpeMeHHOe 00pa3oBaHHME CTaJKUBaeTCa ¢ IMpoliemMamu,
MepexoloM ¢ WHAWBUIAyalu3aluedn oOydeHus, oOecredyeHuemM
JOCTYITHOCTH OOpa30BaHUs M  yAydllleHHEeM 00pa30oBaTeIbHOTO
mpouecca.  Mcmonb3oBaHWE — MCKYCCTBEHHOTO — HMHTEIUIEKTa B
0o0pa3oBaHUM OTKPBIBAET HOBBIE BO3MOKHOCTH JUISI PEUICHHS ITHX
mpobiieM M yIydllleHUs cucTeMbl oOpaszoBanus. l[lonokurenbHbIe
CTOPOHBI Pa3BUTHUS MCKYCCTBEHHOIO MHTEIJIEKTa B 0Opa30BaHMH.
[lepconanm3amusi ¥ HHTEUIEKTyallbHAS aBTOMATHU3AlMsS OOyYeHUS:
N no3BossieT co31aBaTh CUCTEMBI, KOTOPBIE MOTYT IIOMOYb Ka)I0OMY
YY4EHUKY. OTO moBbImaeT 3(p(eKTHBHOCTh OOYYEHHS W TOBBIIIACT
3aMETHOCTh yyamuxcs. Vcrnonp30BaHue UCKYCCTBEHHOTO MHTEIIEKTA
MO3BOJIIET CO3/1aBaTh MHTEJUIEKTYyalbHbIE CHUCTEMBI, KOTOPbIE MOTYT
aJIalTUPOBAThCS K MOTPEOHOCTAM KaXKIOro yuyeHuka. B oOpazoBanuu
WU no3BonsieT coznaBarh 00yyarolue nporpamMmbl, alaiTUPOBAaHHBIE
K Kaxjaomy yueHuky. M MoxeT ompenenuTs ypoBEHb 3HAHUU U
CIOCOOHOCTEN KaXKIOTO YYEeHHKA, YTOOBI MPOAHATU3UPOBATH JaHHbBIE
00y4eHUs U OLICHUTH Mporpecc. DTo yaydiaeT 00yyeHHue U MOBBIIIAeT
npectuxk cryaeHtoB. Kpome toro, MM moxer aBromMarusmpoBaTh
TEXHOJIOTUYECKHUE TIPOLIECCHI, CO3/1aTh HHTEIIEKTYalbHbIE CHUCTEMBI
JUTsl IPOBEPKH M OLICHKH 33 ITaHHIA U HCITBITAHUI. DTO MOXKET 00eCTIeYUTh
0os1ee 00BEKTUBHYIO M HAJICKHYIO OLICHKY 3HAHM, a TAKKe COKOHOMUTh
BpeMs yunTenen U cTyneHToB. I Takke MOXKEeT HCIOoNb30BaThCs IS
CO3/1aHUsl BUPTYaJbHBIX CPEACTB 00yUEHUs, B KOTOPBIX 00yUaronifecs
MOTYT MPOBOAMUTH HKCHEPUMEHTHI B 0€30MACHON M KOHTPOIUPYEMOU
cpele WIM B3aMMOJICHCTBOBATH C CHTYalMsIMH TpeoOpa3oBaHUS
M300paKEeHUH.

OTO0  comlamleHHe 10  AKTUBHOMY M IPAKTHYECKOMY
OOy4eHHIO, KOTOPOE YTOYHSET HEOOXOAMMBIC MarepHuajbl W HaeT
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BO3MOXKHOCTh peIarh Mpobiaembl. Takum o00pa3oM, aBTOMaTH3alus
U nepcoHanu3anus OOy4deHHs] C TMOMOIIBI0  HMCKYCCTBEHHOTO
UHTEJUIEKTA SBJISIIOTCS HEOOXOAMMBIMU KOMIIOHEHTAMH COBPEMEHHOMN
HAy4YHOW JEsATEeTbHOCTH, IIOCKOJIBbKY OHH oOecneynBaioT Oosee
3¢(deKkTHBHOE W TIEPCOHAIM3MPOBAHHOE OOpa3oBaHHWE. AHAIU3
JAHHBIX W TporHo3uposaHue: MM MoxeT 0OHapyXHBaTh CKpBIThIE
3aKOHOMEPHOCTH U 00pabareiBaTh OOJbIIHME OOBEMBI JAHHBIX. ITO
MIOJIE3HO JJISl aHaJln3a Pe3y/bTaToB OOyuYeHUs, ONpPEesIeHUsl CIaldbIX
CTOPOH Y4YallMXCsi M IPOTHO3MPOBAHUS yclexa HX CTyAeHToB [3].
Takoii aHanu3 MOMOraeT yu4uTelssM MPUHUMATh MTPABUIIbHBIE PELICHUS
U W3MEHATHh O00pa3oBaTeNbHBIM Tmporecc. [IporHosupoBanue u
aHaJu3 JaHHBIX SABJSIOTCS 00sA3aTeNbHBIMU YaCTSAMHU HCIIOJIb30BAHUS
HUCKyCCTBEHHOI'O  HMHTe/UleKTa B oOpaszoBanuu. WM moxer
00pabareiBaTh OOJBIIHE 00BEMBI TAHHBIX M BBISBISITH YCIIEXH CKPBITHIX
3aKOHOMEPHOCTEH, KOTOphle HEOOXOAMMBI /ISl aHajlu3a pe3yJbTaToB
00y4eHus1, ONpeesIeHHsI CTa0bIX MECT yUYalluXCcsl U IPOTHO3UPOBAHHUS
UX PE3yJIbTATOB. [2]

Crenyronmm 1arom sBisieTcs aHalIu3 JaHHbIX 00y4YeHUs, BKIIOYast
OLIEHKH, I10Ka3aTeJId Mporpecca U MOBEIEHYECKHUE 3aKOHOMEPHOCTH,
yTto0b1 MM Mor ompenenuTs oOIIME TEHACHIMH W OCOOCHHOCTH
TEKyIIEero Mmporecca. OJTO MO3BOJSAET YUMTEISIM M OCHOBATENsIM
IIKOJI WJIM YHHMBEPCHTETOB TIOJYYUThH IIOJIE3HYI0 WH(POPMALHUIO O
TOM, KaK Yy4Yalluecss OCBauBalOT MaTepuaibl, BBIABIATH CllaOble
CTOpOHBI M pa3zpabaTbiBaTh METOABl MX OrpaHuyeHus. Kpome Ttoro,
MIPOrHO3MPOBAHKE yCIIeXa yYalIuXCcsi HA OCHOBE MMEIOUINXCS TaHHBIX
MOXET [OMOYb YUYHUTEJSM MPHUHATH pa3yMHbIe PELICHHUS B KadecTBE
nanpHeimero o0ydyenusi. UM MOXXeT BBISICHUTB, YTO BIIHMSET Ha ycrex
Y4EHHUKa, U pa3padoTarh 0OIIYI0 CTPATETUIO IS KaXkK/10T0 YUEeHHUKA. JTO
JlaeT BO3MOKHOCTb U3MEHHUTh 00pa30BaTeIbHbIN ITpoLecc U 00eCeYnTh
JOTIOJTHUTENBHYIO TOMJIEPKKY TEM, KTO B HEH HYXAAeTcs, uTO
MOBBIIIAET NMEPCHEKTUBHOCTH CTyAEeHTOB [3]. Takum oOpa3om, aHamu3
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JAHHBIX U IPOTHO3UPOBAHUE C TIOMOILBIO UCKYCCTBEHHOT'O NHTEIIEKTA
SIBJIIFOTCS MOILLIHBIMM MHCTPYMEHTAMM, KOTOPbIE TIOMOTAIOT YUUTEIAM
U 00pa3zoBaTeNbHBIM YUYPEKACHUSIM pasyMHbIE pPEIICHUS, MEHAThb
oOpa3oBarenbHble Tpolecchl M obecnieunBars Oonee 3(hdexkTuBHOE
o0ydeHHe KaKJ10ro 00y4aroIerocs.

ViydiieHue pe3yibraroB u3MepeHuit u oreToB: M MoxeT moMoub
B pa3paboTKe aBTOMATU3MPOBAHHBIX CHUCTEM H3MEpPEHHS U 0OpaTHOU
CBSI3U, KOTOpPbIE IMO3BOJIAIOT OBICTPO M OOBEKTUBHO OLIEHHUBATh
pe3yabTaThl paboThl CTYAEHTOB. DTO MOMOTAET yYallUMCs MOJYYUTh
OoJiee TOUYHBIE TaHHBIE O CBOMX JIOCTHKEHUAX U JOCTIKEHUsX. Takue
CUCTEMbl MOTYT OILIEHHBaTh KPUTHYECKOE MBINIIEHHE, MPOOIEeMHOE
pelleHre, TBOPYECKUH TOAXOA M TOYHOCTH OTBETOB CTYACHTOB
[5]. AnropuT™Mbl MAIIMHHOTO OOYYEHHUS TIO3BOJISIOT ONPEACIATH
TEHJCHIIMM U M3MEHEHHusi B padoTe CTY/IEHTOB, a TakXKe MpeiJiararb
NEPCOHAIM3UPOBAHHBIE COBETHl s ynyuiieHus. CrnocoOHOCTb
oOpabareiBaTh  OonbIMe 00BEMBI  HH(OpPMAIMM  3HAYUTEIHHO
ObICTpEe, YeM ITO MOXKET ClIeJaTh OJUH YEJIOBEK, SIBISIETCS] OTHUM M3
MPEUMYIIECTB aBTOMATU3MPOBAHHBIX CUCTEM HAOIIOCHUS U 00paTHON
CBSI3U. DTO MO3BOJISIET YUUTENIM M YUYUTEISIM COCPEJOTOYMTHCS Ha
OoJiee BaXKHBIX U TBOPUYECKUX JIEMEHTaxX 00pa30BaTebHOTO MpoIecca,
a N OGeper Ha ceOs pyTUHHBIE 3a/7aud HaONIOAEHUS M O0OpaTHOU
cBs3u. Kpome Toro, aBroMaTu3MpOBaHHbBIE CUCTEMbl HAONIOACHUS U
00paTHOii CBSA3H MOTYT OBITH HACTPOCHBI Ha OCHOBE COOTBETCTBYIOIINX
CTaH/apTOB M COOTBETCTBYIOIMX U3MEPEHUI. DTO MO3BOJIUT CHU3UTh
AHOHUMHOCTh M CYOBEKTHBHOCTH OIICHOK, CJEIaHHBIX JAPYTHMH
yuutenssMu [1]. DT1o obecrieunBaeT co3manue Oojiee OOBEKTHBHOM
CHCTEMBI OILIEHOK M o0ecrnedynBaeT 0ojee CIpaBeIuBOEC OLICHUBaHHE
cTyneHToB. HecMoTps Ha Bce mpeuMyllecTBa, BaXHO NMOMHMTb, YTO
MCKYCCTBEHHBIN MHTEIIEKT HE JTOJKEH 3aMEHSTh YEeJIOBEUECKYIO POJib
B 00pa3oBaHUM U HE sBisieTCs nanareeit [3]. s pa3BuTHs CTyIeHTOB
U HUX MOTHUBALIMM BAXKHO COTPYIHMUYATh C YYUTEISMU MU TMOIydarb
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WHIMBUYaIbHYI0 OOpaTHYIO0 CBsi3b. TakuM 00pa3oM, ympaBiseMble
CUCTEMbI U3MEPEHHUS U 0OPATHON CBSA3H JOJDKHBI paCCMaTpUBAThCS Kak
CPEICTBA, KOTOPbIE MIPUMEHSIOTCS U IONOJIHSIIOT padOTy yUUTENs, U HE
3aMEHSIOT €€ MOJHOCTHIO.

Bo3MOXXHOCTH ~ pa3BUTUS  UCKYCCTBEHHOTO  HMHTEIJIEKTa B
oOpazoBanuu. Pa3Butne wuHmuBHAyanmpHOro oOyuenus: MU moxer
OMOYb B pPa3paboOTKe Mporpamm, KOTOpPBIE YUUTHIBAIOT HHTEPECHI,
OU3allH W YpOBEHb 3HAHUM KaX/J0ro ydeHUKa. OTO MO3BOJIUT
KaXJIOMY YYEHHMKY pPacKpbITh cBoi mnoreHuuain. Kpome toro, MU
MOXET OKa3bIBaTh IMOJICPKKY M IEPCOHATM3HPOBAHHYIO OOPATHYIO
CBSI3b B peajbHOM BpeMeHH. OH MOXET MpOaHAIW3UPOBATH JaHHbBIE
00y4YeHHs] Ka)XJIO0r0 Y4EeHHKa, YTOOBI BBISICHUTH, IJI€ €CTh MPOOIEeMBbI,
U IpeUIOKUTh JIONOJIHUTEIbHBIE MaTepuajbl WM YIPaKHEHHUS,
YTOOBl YIYYIIUTh CBOM 3HaHMS. MeTonbl MalIMHHOTO OO0y4eHus,
HCKYCCTBEHHOTO MHTEIUIEKTA TAK)Ke MOTYT MPEATIOKUTH OOIINE METOIbI
00y4eHus Ui KaKA0T0 yueHHKa. OH MOXET U3MEHUTH TEMIT 00yUCHHS,
WCIIONIb30BaTh JIOTIOJIHUTENbHbIE OOBSCHEHUS WM YNpaKHEHUs IS
MaTeMaTUKH, KOTOpPbIE OBICTPO YCBAaUBAIOT MaTepuall, U PaCCUUTHIBATH
Ha JIOTIOJIHUTENBbHYIO MOAJIEPKKY U 00BSCHEHUS TEM, KTO CTaJIKUBAETCS
¢ TpyaHoctamMu. KpoMe Toro, yuurenb MoxkeT ucnoib3oBate UM s
cOopa BaXKHBIX JAHHBIX O MPOTpecce CBOMX MUCTOYHMKOB. OHU MOTYT
OTIPEIENIUTh, KAKKE TEMBI ITPEJCTABISIOT COOOH TPYIHOCTD, U U3MEHHUTD
CBOM METONbI MPENoJaBaHus, YTOOBbl 00ECIEYNTh MaKCUMAaJIbHOE
MOAJICPKKY KAXKIOTO yueHMKa. Takas cucremMa WHIAMBUIYAIbHOTO
00y4YeHHUsI ¢ MOMOIIBI0 UCKYCCTBEHHOTO MHTEIIJIEKTa [TOMOTaeT JIy4Ile
HCIIONIB30BaTh BPEMs M pecypchl BO BpeMs oOyuenus [1]. Kpome Toro,
NN moxeT moMoub aBTOMaTU3UPOBATh PYTHUHHBIE 3a/Ja4, TAKUE KaK
IIPOBEPOYHBIE 3aJJaHUsI U TECTHI, YTO O0Jiee KaueCTBEHHO 0CBOOOXK/1aeT
yduTene oT paboThl ¢ KaKIbIM YYEHHUKOM. DTOT Y4HMTEIh OOJbIle
BPEMEHM YJIENIAEeT MHAWBHUYAIbHOMY B3aUMOJEHCTBUIO, MOAJEPIKKE
W HAaCTaBHUYECTBY, YTO CIIOCOOCTBYET ITyOOKOMY WM OCMBICICHHOMY
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O0y4eHHUIO KaKJO0ro CTyJeHTa. B 1enoM, WHAMBHUIYyaIbHOE pa3BUTHE
oOyuenusi ¢ momompio MU OTKpbIBaeT HOBBIE BO3MOXKHOCTH JUIS
CO3JaHMs AJaNTUBHBIX U MEPCOHAIM3UPOBAHHBIX 00pPa30BaTEIbHBIX
IIpOrpaMM, KOTOpblE MAaKCHUMHU3HMPYIOT YCIEX U YAOBIETBOPEHHOCTH
CTY/ICHTOB B IpoOIecce 00ydYECHHUS.

ABTOMaTu3anys pyTHHHBIX 3aaa4: M MokeT BBINONHATH 3a/a4u,
KOTOpbIE OOBIYHO YHPABISIOT JIIOIBMH, TaKHUe KakK MPOBEPKa TAKOB,
COCTaBJICHUE PACIMCAHUA M YYeT MOCELaeMOCTH. OTO MO3BOJIUT
YUHUTEISM COCPEAOTOUNTHCS Ha 00s1ee MHTEIIEKTYaIbHOM U TBOPUECKON
pabote. Kpome Toro, Ul moxeT nmomous B pazpaboTke MHHOBALUN U
MoJM(pUKaLIUK COBPEMEHHBIX MaTepuanoB. OH HayuuJICs aHAJIM3UPOBATh
00JbIIIOE KOJIMYECTBO MH(OpMAIMK U CO3/1aBaTh HayYHbIE MaTepHalbl,
COOTBETCTBYIOLIUE IOTPEOHOCTSIM M IPUHLMIIAM 3HAHUH Ka)J0ro
Y4YEHHKA. JTO MOXET BKJIOYaTh B ce0sl pa3pabOoTKy MHAMBHUAYAIbHbBIX
CTaH/IapPTHBIX INIAHOB, TECTOB, UHTEPAKTUBHBIX 33 JaHUH U IPE3CHTALIAN.
Hcnonb3oBanne MW moBbimaer To4yHOCTH M 3()(HEKTUBHOCTH TpU
aBTOMaTH3allUd PYTHHHBIX 3a7a4. Hampumep, MCKyCCTBEHHBIN
MHTEJUIEKT MOXET OBICTPO M TOYHO IPOBEPATh OTBETHl HA 3aJaHUs
U TECThl, UTO TpeOyeT BPEMEHU Ha MPOBEPKY U obecreunBaeT Oosee
00BEKTUBHYIO OIIEHKY. DTO OCBOOOXKIAeT ydHTesed OT MOHOTOHHOM
paloThI ¥ TO3BOJISET UM YACTATH OOJIbIIE BPEMEHH JINYHOMY OOIIECTBY
1 oOpaTtHOU cBsi3M ¢ yueHukamu. JlomonautensHo MU moxeT momoub
B YINpaBJICHUHM PYTHUHHBIMU 3aJjadaMU U IIKOJIbHON aJMHHUCTpaLUEi.
MU MoxeT moMo4b B COCTaBJIICHUM PACIIUCAHUM, yUeTe ITOCEIAaeMOCTH
1 CTOMMOCTH, a TAaK)Ke€ B aHAJIM3€ JJAHHBIX, 00yUEHUH JIJIsl ONPEIeIICHUS
TEH/JECHUMI ¥ NOHMMaHMA HACTPOEHHUM ydwaluxcs. OTO IO3BOJSAET
MPeroaBaTelisiM U aIMUHUCTpaTopaMm Aearh 0ojiee pa3yMHbIE BEIU U
KOppEeKTHpOBaTh oOpa3oBareiabHbIi nporecc. [1o cyTu, ucnonb3oBanue
WU nuis aBroMaTu3aluy pyTUHHBIX 33]1a4 HE TOJIbKO SKOHOMHUT BpeMs
U pecypchl y4yHTenel, HO M obOecreuynmBaeT KauecTBO 0Opa30BaHMUS.
VYyurens MOTyT COCPEIOTOYUTHCS Ha CO3/IaHUU OO0Jiee HACBIIEHHOU
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o0Opa3oBaTelnbHONH Cpelbl, BO3ACHCTBUS Ha YUYEHUKOB H Oolee
TBOPYECKOW U MHTEIUICKTYQIbHON paOOTHI.

[TonroroBka mpemnogaBatess: 4TOObI A((HEKTUBHO HCIIOIB30BATh
HOBBIE TEXHOJIOTUH B y4eOHOM MPOIIECCe, TPETIOAaBATENH JOKHBI ObITh
TOTOBHI K BHEJIPCHHUIO MCKYCCTBEHHOTO MHTEJUIEKTA. [IpernomaBarensam
HeoOXoauMo obecreunBaTh HEOOXOIMMYIO TOMIEPKKY W OOydeHHe.
JIoOCTyTHOCTh ¥ OTBETCTBEHHOCTH: Ba)XHO, YTOOBI OOyuYeHHEe ¢
MTOMOIIbIO UCKYCCTBEHHOTO MHTEJIJIEKTA ObLIO TOCTYIHO BCeM. YTOOBI
o0ecrnednTh paBHbIE BO3MOXKHOCTHU IS BCEX CTYIACHTOB, HEOOXOAUMO
YUUTBIBATh PA3HUILY B JOCTYIE K TEXHOIOTHAM [1].

3akaruenue. lHTEerpanmsi HMCKYCCTBEHHOTO HWHTEIUICKTA B
00pa30BaHNE OTKPHIBAETMHOXKECTBOTPEUMYIIIECTBUBO3MOXKHOCTEH A5
VIUBUTEIBHON CUCTEMBI 00pa30BaHUs. DTO TO3BOJSET AaHAIM3UPOBATh
JaHHBIC, ABTOMATH3UPOBATh M IIEPCOHAIM3UPOBATH O0YUCHHE, YITydIIaTh
u3MepeHre M OoOpaTHYIO CBSI3b, a TaKXKe MOJICPKUBATh MX padoTy.
Tem He MeHee, 3TU NpPOOJIEMBI, JOCTYIHOCTh U PaBEHCTBO JOJKHBI
ObITh B mpuopwurere. I[Ipomgomkenne ucciaenoBaHuii U pa3padOTOK B
9TOW OO0NacTU MPUBEAET K Jy4IIeMy BHEIPEHHIO HCKYCCTBEHHOTO
WHTEJJICKTA B 00pa30BaHKE U TIOTYUYCHHUIO PE3yJIbTaTOB.

Hcnoabn3oBanHas qureparypa:

1. Cyxopyko, A.N., & Cawmoiinos, B.B. (2020). Ilpumenenue
UCKYCCTBEHHOIO MHTEJUIeKTa B oOpa3oBaHuu. HayuHo-MeTonuueckuii
NIeKTpOHHBIN )KypHan “Konuent”, 19, 1-5.

2. BacunbeBa, E.B. (2021). HckycCTBEHHBI HWHTEIJIEKT B
o0pa3oBarenbHON cdepe: akTyaslbHble TEHAEHLMHM WU IEPCIEKTUBBI.
Bectauk Cubl'Y um. M.®.PemietHeBa, 18(4), 618-624.

3. Wapudymmmn, P.IL. (2022). UckyccTBEeHHBI HHTEIJIEKT U €Tr0
poJb B COBpeMEHHOM oOpa3oBanuu. Hayunslii BecTHUK MHrymickoro
yausepcureta. Cepust: [legaroruka, 4(24), 29-35.
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PISA 2022 ASOSIY TADQIQOTIDA MATEMATIK
SAVODXONLIK YO‘NALISHI BO‘YICHA
TEST TOPSHIRIQLARIDAN NAMUNALAR VA
BAHOLASH MEZONLARI

N.A. Karimov, 4.Avloniy nomidagi milliy-tadqiqot instituti,
Nizomiy nomidagi TDPU mustaqil tadgiqotchisi

Uchburchakli andoza: CMA150Q03-savol

pisazoz2 | HEHEEN

Uchburchakli Andoza UCHBURCHAKLI ANDOZA
Savol 3/3

Anvar qizil va ko'k uchburchakiardan quyidagi andozani chizdi

©0'ng tomondagi *Uchburchakii Andoza® ga qarang. Savoiga Andozaning birinchi to'rtta qatori quyida ko'rsatiigan
Jjavob berish uchun tanlovni bosing va so'ngra izoh yozing.
Anvar andozasiga bir necha qator go'shmogchi

U andozadagi ko'k uchburchaklar foizi doim 50% dan kam
bo'ladi deb hisoblaydi.
h

Anvar hagmi?

Bu ushbu topshirigning yakuniy savoli bo‘lib, u avvalgi ikkita
savolga asoslanadi va andoza bilan umumlashtirish uchun tuziladi.
O‘quvchilarga vazifa berish uchun yangi qatorlar qo‘shilsa, andozadagi
ko‘k uchburchaklar foizi har doim 50% dan kam bo‘lishi haqidagi
tasdigni baholashdir. O‘quvchilar tasdigning to‘g‘ri yoki noto‘g‘riligini

()

ko‘rsatish uchun “Ha” yoki “Yo‘q”ni tanlashlari kerak, lekin keyin ular
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o‘z tanlovini qo‘llab-quvvatlash uchun tushuntirish berishlari kerak. Bu
mulohaza yuritish savoli bo‘lib, o‘quvchilar har bir qatordagi qizil va
ko‘k uchburchaklar soni o‘rtasidagi bog‘liglikni aniglash uchun andozani
tahlil gilishlarini va keyin ularning tanlovini qo‘llab-quvvatlash uchun
ushbu munosabatdan foydalanishlarini talab qiladi.

To‘g‘ri tanlov — “Ha”. Bu tasdiq to‘g‘ri va maqgbul tushuntirish,
har bir qatordagi qizil uchburchaklar soni har doim har bir qatordagi
ko‘k uchburchaklar sonidan ko‘p bo‘lishini bildiradi. E’tibor bering,
o‘quvchilar o‘z javoblarini ko‘k uchburchaklar soni kamroq yoki qizil
uchburchaklar soni ko‘p bo‘lishi sharti bilan ifodalashlari mumkin, bu
munosabat har bir qator uchun to‘g‘ri ekanligini ko‘rsatadigan qandaydir
til (fikr) mavjud. Ushbu savolga qisman kredit javoblari odatda yoki fagat
qizil uchburchakni o0z ichiga olgan birinchi qatorga qaratiladi yoki har
bir rangli uchburchak soni o‘rtasidagi munosabat har bir qatorga tegishli
ekanligini aniq bildirmaydi.

Bu inson tomonidan kodlanadigan savol (kodlash yo‘rignomasi
quyida ko‘rsatilgan) o‘quvchilar uchun to‘liq kredit javobini taqgdim etishi
qiyin (5-daraja). Qisman kredit mavjud, ammo bu hali ham o‘quvchilar
uchun o‘rtacha savodxonlik darajasida (4-daraja). E’tibor bering, kodlash
yo‘rignomasi hech qanday kredit darajasidagi javoblarning to‘liq
ro‘yxatini o‘z ichiga olmaydi. Biroq, yo‘rignomadagi javob namunalari
o‘quvchilar, odatda, ushbu savolga qanday munosabatda bo‘lishlarini

ifodalaydi.
Topshiriq nomi — Savol # Uchburchakli Andoza — CMA1500Q03-savol

Mazmun soha O‘zgarish va munosabatlar

Aqliy jarayon Mulohaza yuritish

Kontekst IImiy

Savol shakli Ochiq javobli — Inson tomonidan kodlanadi
Javob Baholash mezoniga qarang

Savodxonlik darajasi 5 (to‘liq kredit)

4 (gisman kredit)

Quyidagi hollarda javob to‘liq qabul qilinadi, ya’ni to‘liq kredit
beriladi, bunda har bir javob variantlari o ‘zaro teng kuchli (ekvivalent)
hisoblanadi.
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2 kodi: “Ha” tanlovini belgilaydi va nima uchun har doim qizil
uchburchaklar ko‘proq (yoki ko‘k uchburchaklar kamroq) bo‘lishi
yuzasidanmagbul tushuntirish beradi. [ Qabul gilinadigan tushuntirishda
“har bir qatorda” so‘zi ko ‘rsatilishi (yoki ushbu tushuncha uchun
shunga o xshash so ‘zlardan foydalanilgan bo ‘lishi) kerak.]

e U hagq, chunki har bir qatorda har doim ko‘k uchburchakdan ko‘ra
ko*proq qizil uchburchak bor. [Bu yerda “Ha” tanlovi nazarda tutilgan. |

e [Ha] Har bir qatorda doim ko‘k uchburchaklar bittaga kamroq
bo‘ladi.

e [Ha] Har bir qatorda ko‘k rangga qaraganda bittaga ko ‘proq qizil
uchburchaklar mavjud. [Javobda “doim” so ‘zini ta’kidlamaslik uchun
berilgan shubhaning afzalligi — bu savolning asosiy qgismida allagachon
aytilganligidadir.]

e [Ha] Chunki qizil uchburchaklar har bir qatorning tashqi
tomonida joylashgan va uning ichida qizil va ko‘k uchburchaklar
almashib turadi. [Har bir qatorda ko ‘kdan ko ‘ra qizil ko ‘proq ekanligini
aniqlaydigan qabul gilinadigan tushuntirish beradi.]

Quyidagi hollarda javob qisman qabul qilinadi, ya’ni qisman
kredit beriladi, bunda har bir javob variantlari o‘zaro teng kuchli
(ekvivalent) hisoblanadi.

1 kodi: “Ha” tanlovini belgilaydi va tushuntirish qisman to‘g‘ri,
lekin to‘liq berilmagan.

e [Ha] Chunki birinchi qatorda faqat qizil uchburchak bor.

e [Ha] Birinchi qatorda ko‘k uchburchaklar yo‘q.

e [Ha] Ko‘k uchburchaklardan ko‘ra qizil uchburchak bitta ko‘p.
[Javobda “har bir qatorda” jumlasi kiritilmagan. 2 kodining 3-banddagi
javobi bilan solishtiring.

e [Ha] Chunki qizil uchburchaklar har bir qatorning tashqi
tomonida, ko‘k uchburchaklar esa ichida qoladi. [1zo#h fo ‘liq emas, chunki
ichki qismdagi qizil uchburchaklarga murojaat qilinmagan. 2 kodining
4-banddagi javobi bilan solishtiring.]
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Quyidagi hollarda javob qabul gilinmaydi, ya’ni kredit berilmaydi,
bunda har bir javob variantlari o‘zaro teng kuchli (ekvivalent)
hisoblanadi.

pisazozz | HEEENN

Ochkolar DOHKOrAR
savol 1/1

Mahalliy gazetada Zedlandiya basketbol jamoasi hagida quyidagi sarlavha bosib
chiqarildi

O'ng tomondagi "Ochkolar” ga qarang. Savolga javob berish
uchun taniovni bosing va so'ngra izoh yozing.

‘rtach: hkolar fz berilg , bi
n 15 ochko bian galaba qozonmagan boisnt ZEDLANDIYA XABARLARI

O Ha
. Basketbol Jamoasi
[ Y
D Yoq Chempionat G'olibi!

Javobingizni izohlang.

= Bumavsumda o'rtacha
ochkolar fargi 19 ochko.

Ochkolar fargi - bu bir o'yindagi g'olib jamoa to'plagan ochkolar bilan
mag'lub Jamoa to'plagan ochkolar o'tasidagl farq

0 kodi: Boshga javoblar, shu jumladan “Ha” tanlovini belgilash,
ammo noto‘g‘ri izoh berish yoki izoh bermaslik yoki “Yo‘q” tanlovini
belgilash, ammo izoh berish yoki izohsiz qoldirish.

e [Ha] qizil = 62,5% va ko‘k = 37,5%. [Birinchi to ‘rt qatordagi
har bir rangli uchburchakning foiz ulushi.]

e [Hal.

9 kodi: Bo‘sh qoldirilgan

Ochkolar: CMA156Q01-savol

Bu Ochkolar, deb nomlangan topshiriq. Bu yerda kirish qismi
bo‘lmagan va bitta savoldan iborat topshiriq hisoblanadi. Bu savol
bo‘yicha o‘quvchilarga mahalliy basketbol jamoasi haqidagi gazetaga
sarlavhasi taqdim etiladi, unda jamoa mavsumdagi har bir o‘yinda
g‘alaba qozonganligi hamda ularning mavsumdagi g‘alabadagi farqlari
o‘rtacha 19 ballik chegara ko‘rsatkichda bo‘lishi kerak. G‘alaba
chegarasining ta’rifi o‘quvchilar atama bilan tanish bo‘lmagan hollarda
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rag‘batlantirishda ham berilgan. Mavsumdagi o‘rtacha g‘alaba 19 ochkoni
tashkil etgan holda, jamoa hech gachon 19 ochko bilan g‘alaba qozona
olmagan bo‘lishi mumkinmi? degan savol tug‘iladi. Bu mavhum tarzda
mulohaza yuritish savoli bo‘lib, o‘quvchilardan o‘rtacha (ya’ni, o‘rtacha
arifmetik) kontseptual tushunchasiga asoslanib, taxminni baholashni
talab qgiladi. Ular “Ha” yoki “Yo‘q” ni tanlashlari va ularning tanlovini
qo‘llab-quvvatlash uchun tushuntirish berishlari kerak.

To‘g‘ri tanlov “Ha” bo‘lib, jamoa hech qachon 19 ochko bilan
g‘alaba qozonmagan bo‘lishi mumkin, garchi 19 o‘rtacha g‘alaba farqi
bo‘lsa ham. O‘quvchilar o‘rtacha ma’lumotlar to‘plamining a’zosi
bo‘lishi shart emasligini tan olish orqali javob berishlari mumkin yoki
ular o‘rtacha 19 ga ega, ammo ma’lumotlar to‘plamida 19 ni o‘z ichiga
olmaydi. E’tibor bering, ushbu oxirgi yondashuv uchun o‘quvchilar 19
dan boshqga qiymatga asoslangan garama-qarshi misol keltirishi mumkin,
chunki u hali ham ushbu kontekstda tegishli fikrlash chizig‘ini ifodalaydi.
Masalan, 6, 9 va 15-sonli ma’lumotlar to‘plamining o‘rtacha arifmetik
giymati 10 ga teng, garchi 10 ma’lumotlar to‘plamining a’zosi bo‘lmasa
ham. Qisman kredit javoblari ma’lumotlar to‘plamidagi ba’zi qiymatlar
kattaroq bo‘lishi va ma’lumotlar to‘plamidagi ba’zi qiymatlar o‘rtacha
giymatdan kichik bo‘lishi kerakligi haqidagi fikrga garatilgan, ammo
o‘rtacha ma’lumotlar to‘plamining a’zosi bo‘lishi shart emasligini aniq
ta’kidlamaydi.

Bu, shuningdek, inson tomonidan kodlangan savol (kodlash
yo‘rignomasi quyida ko‘rsatilgan) o‘quvchilar uchun to‘liq kredit
javobini taqdim etishlari juda qiyin (savodxonlik darajasi bo‘yicha
6-daraja). Qisman kredit mavjud, ammo bu ham qiyin (daraja bo‘yicha
5-darajali). Ushbu vazifaning mavhum xususiyati qiyinchilikka hissa
qo‘shgan bo‘lishi mumkin. Ya’ni, o‘quchilar haqiqatda nima sodir
bo‘lganligini bilish uchun manipulyatsiya qilishlari mumkin bo‘lgan
ragamli qiymatlarga ega emaslar, shuning uchun ular kontekstga
nisbatan buni tushuntirish usulini ishlab chiqish uchun konsepsiyani
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tushunishlariga asoslanib fikr yuritishga majbur bo‘ladilar. E’tibor
bering, kodlash yo‘rignomasi har qanday kredit darajasidagijavoblarning
to‘lig ro‘yxatini o‘z ichiga olmaydi. Biroq, yo‘rignomadagi javob
namunalari o‘quvchilar, odatda, ushbu savolga qanday munosabatda
bo‘lishlarini ifodalaydi.

Topshiriqg nomi — Savol # |Ochkolar — CMA1560Q01-savol
Mazmun soha Noanigliklar va ma’lumotlar
Aqliy jarayon Mulohaza yuritish
Kontekst Ijtimoiy
Savol shakli Ochiq javobli — Inson tomonidan kodlanadi
Javob Baholash mezoniga qarang
Savodxonlik darajasi 6 (to‘liq kredit)
5 (gisman kredit)

Quyidagi hollarda javob to‘liq qabul qilinadi, ya’ni to‘liq kredit
beriladi, bunda har bir javob variantlari o ‘zaro teng kuchli (ekvivalent)
hisoblanadi.

2 kodi: “Ha” tanlovini belgilaydi va tushuntirishda o‘rtacha qiymat
berilgan ma’lumotlar to‘plamining a’zosi bo‘lishi shart emasligini
bildiradi yoki ko‘rsatadi.

e  Bubo‘lishi mumkin, chunki o‘rtacha qiymat sizning ma’lumotlar
to‘plamingizdagi qiymatlarning biri bo‘lishi shart emas. [Bu yerda “Ha”
tanlovi nazarda tutilgan. ]

e [Ha] Agar ochkolar farqi o‘rtacha 19 ni tashkil qilsa, ularning
hech birida ochkolar farqi 19 bo‘lishi shart emas. [7o ‘lig kredit, ...
ularning hech birida ochkolar farqi 19 bo ‘lishi shart emas”.]

e [Ha] Agar bitta farq 16 ochko, boshqasi 22 ochko bo‘lgan bo‘Isa,
u holda, o‘rtacha farq 19 ochkoni tashkil giladi, ammo bu 19 ushbu
farqlardan biri emas.

e [Ha] 2,4 va9 sonlarining o‘rtacha qiymati 5 ga teng, lekin 5 bu
sonlardan biri emas.

Quyidagi hollarda javob qisman qabul qilinadi, ya’ni qisman
kredit beriladi, bunda har bir javob variantlari o‘zaro teng kuchli
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(ekvivalent) hisoblanadi.

1 kodi: “Ha” tanlovini belgilaydi va tushuntirish qisman to‘g‘ri,
lekin to‘liq emas.

e [Ha] Bu o‘rtacha farq, shuning uchun ba’zi o‘yinlarda 19
ochkodan ko‘proq, ba’zi o‘yinlarda esa 19 ochkodan kam farq bilan
g‘alaba qozonilgan. [7o ‘lig emas, 19 giymatlardan biri bo ‘lishi shart
emasligini aniq ko ‘rsatmaydi. Bunday javob qisman kredit olishi uchun
javobda 19 ochkodan ham ko ‘prog va ham kamroq ochko farq bilan
yutganligi aniq ko ‘rsatilishi kerak.]

Quyidagi hollarda javob qisman qabul qilinadi, ya’ni qisman
kredit beriladi, bunda har bir javob variantlari o‘zaro teng kuchli
(ekvivalent) hisoblanadi.

0 kodi: Boshqa javoblar, jumladan, “Ha” tanlovini belgilaydi, lekin
noto‘g‘ri tushuntirish beradi yoki tushuntirish bermaydi YOKI “Yo‘q”
tanlovini tushuntirish bergan yoki bermagan holda belgilaydi.

e [Yo‘q] Ular kamida bitta o‘yinda 19 ochko bilan g‘alaba
qozonishlari kerak.

e [Hal.

e [Ha] Chunki o‘rtacha qiymat ularning mavsumdagi barcha
ochkolar farqini qo‘shib, keyin o‘sha mavsumda o‘ynagan o‘yinlari
soniga bo‘linadi. [Fagqgat o ‘rtacha qgiymatni ganday hisoblashni
tavsiflovchi gabul qilib bo ‘Imaydigan tushuntirish.]

e [Ha] Chunki bu shunchaki o‘rtacha qiymat. [O ‘rtacha giymat
deganda nima uchun ular hech qachon 19 ochko bilan o ‘yinda g ‘alaba
gozonmagan bo ‘lishi mumkinligini anglatadigan hech ganday sabab
keltirilmagan.]

e [Ha] Bu o‘rtacha farq, shuning uchun ba’zi o‘yinlarda 19
ochkodan ko‘proq farq bilan g*alaba qozonilgan. [Qabul qilib bo ‘Imaydi,
chunki 19 ochkodan kam farq bilan g ‘alaba gozonish ham javobda aniq
ko ‘rsatilmagan.)

9 kodi: Bo‘sh qoldirilgan
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pisazoze  HHENER 28 006

©’'rmon hududi
Kirish

Kirishni 0'qing. So'ngra KEYING! tugmasini bosing

O'RMON HUDUDI

Mazkur gismda siz Guyidagi holatga bog'liq savollarga javob berish
uchun elektron jadvaldan foydalanasiz:

O'rmon turli xil daraxtiar, o'simiikiar
va hayvoniar uchraydigan ekotizim
hisoblanadi.

Mamiakatdagi jami o'rmon hududi
vaqt otgan sari o'zgarishi mumkin.

Keyingi ekranda, siz elekiron jadvaldan foydalanishni mashg
qllasiz.

O‘rmon hududi: CMA 161

Kirish

Bu O‘rmon hududi topshirig‘iga kirish qismi bo‘lib, u o‘quvchilarga
topshirigning konteksti haqida — mamlakatdagi o‘rmon hududi vaqt
o‘tishi bilan o‘zgarishi mumkinligi haqida ayrim ma’lumotlarni beradi
va ularga savollarga javob berishga yordam beruvchi elektron jadval
vositasidan foydalanishni tushunish imkonini beradi.

Amaliyot

Kirish gismidan so‘ng o‘quvchilar elektron jadvalda ishlash tartibi
bilan tanishadigan bir nechta amallarni bajarishlari kerak bo‘lgan
amaliyot ekraniga o‘tadi. Harakatlar ixtiyoriy ustunni saralash, istalgan
ikkita ustundagi ma‘lumotlarni hisoblash (qo‘shish, ayirish, ko‘paytirish
va bo‘lish) amallari bilan ifodalash va biror ustunga umumlashtirishni
o°‘z ichiga olishi kerak. Har bir urinish o‘z ko‘rsatmalari bilan birga
berilgan va ular keyingi topshiriq ko‘rsatilgunigacha bajarilishi kerak
(qulay bo‘lishi uchun barchasi ushbu rasmda tasvirlangan). Keyingi
ekranga o‘tish uchun berilgan 3 ta harakatlarni bajarib bo‘linsagina
strelka bilan keyingi topshiriqqa o‘tiladi. Amaliyot gismida o‘quvchilar
ifodalagan ma‘lumotlar topshiriqda foydalaniladigan ma‘lumot bilan
o‘xshash bo‘lishini unutmang.
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PISA 2022

Hozir savoliarga o'tishdan oldin elektron jadvaltardan
foydalanishnl mashq gilasiz.

Quyidagl uchta amallami bajarish uchun elekiron jadvaidan
foydalaning.

1. Ustunni sarasash

= Ustunni o'sib borish tartibida (eng kichigidan eng
Kattasigacha) saralash uchun B, C yoki D ustunianicagl
&3 veigini bosing.

» Eibor giing. barcha ustuniar HIror bir UStUNNING
saratanish usull ascsita saralanacs

2 Hesoblashnl amaiga oshinsh.

= Etekiron jacvalning pastida joylashgan birinchi
ochitadigan menyudan biror UStnAi taniang.

- Keyin.oiadagi ochiladigan menyucan amainl taniang

» So'ngra, oxirgt ochiadigan menyudan biror ustunal
tantang

* "Ishga tushinsi™ tugmasini bosing.
= Natijalar biinché bo'sh ustunda aks etadi

3. Ustunning o'tacha giymatini aks ettrish
= Elekiron jacval pastida joylashgan “O'rta grymat™
ustun

ndag

tantang.
+ “Ishga tushinsh” tugmasini bosing
= Nata 0'sha ustun oSIIagi Katakchada aks etadi

Davom ettirish uchun > ni bosing.

2R 00

O'RMON HUDUDI

Cuydag! elekizon jadvaide 15 ta mamisksining her birkdeg! c'mon hudkdining Lmurmly

g0um1mmw.

.ox.

" . - |

L

1y

PISA 2022

Har bir savolda elektron jadvaldan ganday foydalanish
bolyicha ko'rsatmalar beriigan.

B2En 00

O’'RMON HUDUDI

Quyidagl elektron jadvaida 15 ta mamiakatning har biridagi o'rmon hududining umumly
isbatan foizi 2005,

yer ni
2010 va 2015-yillar uchun ko'rsatilgan.

Ular ochilib- “Elektron qanday B D
deb y
Ko'rsatmalami ochish uchun quyidagl panelni bosing. Mamlakat 2008 2010 2015 OX | OX | OX
Ko'rsatmalarni yopish uchun yana paneini bosing. Armaniston "7 1,74 "7
cemwon _mes _|mrs |mr
1. Ustundagi ma'lumotiami o'sib borish tartibida (eng thacbon: el 2347 7 S|
eng uchun Eini bosing. Janubéy Korea 64.42 64,08 63.69
Ustundagi ma'lumotiami kamayib borish tartibida (eng Jazoir 064 0,81 0,82
eng uchun beigil qayta Kolumbyya 5426 5285 5273
owag. Livan 1334 1338 13,42
2. Hisoblashlarni bajarish uchun: ———
[ ochiladigan menyudan biror ustunni taniang. Phteee Lot 8321 s
il menyudan biror amalni tanlang. Peru 59,01 58.45 57,79
iil. Oxiridagi ochiladigan menyudan biror ustunni tantang. Portugakya 3652 35,89 3525
Iv. "Ishga tushirish” tugmasini bosing. Oo'shena Shiater |33.26 27 3385
Natijalar birinchi bo'sh ustunda aks etadi. Qozogiston 124 123 123 B
3. O'rta qlymat ni aks ettirish uchun, ochiladigan menyudan Senegal 4505 4401 4297 L 1] N
DROUH e iae Ve TSGR USRI Tatand 3151 3181 321
£ on : Yunonston 29.11 3028 31.45
5. Ustunni o'chirish uchun X ni bosing.
Hisoblash
6. Elektron jadvalni to'liq o'chirish uchun “Barchasini
[Ustun ~|  [Amal ~]  [uswn ~|

o'chirish” ni bosing.

o e
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Agar o‘quvchilar bu sahifada adashib ketishsa va belgilangan
vaqtdan yutqazishsa, ularni topshirigni bajarishi haqidagi rasmli xabarlar
ogohlantiradi. Qalqib chiquvchi xabar chiqqach, yana bir nofaollik davri
o‘tsa, unda animatsiya har bir amalni qanday bajarishni ko‘rsatadi.
Barcha animatsiyalar o°tib bo‘lgach, o‘quvchilar keyingi sahifaga o‘tishi
mumkin.

Ko‘rsatma

Amaliyot sahifasidan keyin, o‘quvchilar ko‘rsatma qismiga keladi, bu
ularga topshiriq elektron jadvalidagi ko‘rsatmalardan ganday foydalanish
haqida va doim matn ustiga ko‘rsatkich olib borilganida “Elektron
jadvaldan ganday foydalaniladi” yozuvi chiqishini bildiradi. Tugma
bosilganida yuqorida aytilgandek ko‘rsatmalar namoyish etiladi. Tugma
qayta bosilganida ko‘rsatmalar ro‘yxati yana yopiladi.

Amaliyot sahifasi kabi, o‘quvchilar topshirigni bajarib bo‘lgachgina
keyingi sahifaga o‘tadi (masalan, ko‘rsatmalarni ochish). Agar harakatda
to‘xtalish bo‘lib qolsa, rasmli xabarlar ro‘yxati o‘quvchilarni qaytadan
ogohlantiradi. Agar hali ham amaliyot bajarilmasa, qisqa fursatdan so‘ng,
animatsiya ishga tushadi. Animatsiya ishga tushgandan keyin, o‘quvchilar
topshiriqning birinchi savoliga o‘tishadi.

Davomi keyingi sonida chop etiladi.
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