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bo‘lgan oziq moddalar eriydi, kraxmal shakarga aylanadi. Bug‘doy
maysasidan tayyorlangan sumalakning shirin bo‘lishiga sabab ham
ana shundadir. Urug‘larning o‘Ichamiga garab ularni turli chuqurlikka

ekiladi. Urug‘ning unib chiqishi uchun zarur bo‘lgan omillardan biri
temperaturadir.
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Yuqoridagi jadvalda urug‘larning unib chiqish temperaturasi va
ko‘rinishi tasvirlangan. Bu botanika va fizika orasidagi fanlararo
bog‘lanishni  ko‘rsatish ya’ni nostandart topshiriglar asosida
o‘quvchilarning mustaqil fikrlashga o‘rgatish kundalik hayot uchun
zarur bo‘lagan ma’lumotlardan foydalib hayotda qo‘llay olish.

1-nostandart topshiriq. O‘simliklarning rivojlanishi juda qadim
davrlardan ma’lum, Yer kurrasida hayot boshlanibdiki undagi hayotning
ya’ni hayvonlar va o‘simliklar dunyosining rivojlanishi juda kuchli.
Osimliklar kunduzi quyosh chiqib botgunga qadar yorug‘lik ta’sirida
fotosintez jarayonini yuzaga keladi va kislorod ishlab chiqariladi [5].

Savol: O‘simliklarning rivojlanish va urug‘larining unib chiqishida
eng kerakli omil nima?

Javob: Temperatura.

2-nostandart topshiriq. Bilamizki Yer yuzasining barcha qismi
birdek temperaturaga ega emas. Yer zaminida 6 ta qit’a mavjud bularning
ekvator qismidagisi issiq mamlakatlardir. Bu qit’alarning har birining
o‘ziga xos tuzilishga ega. Ularning o‘simliklari ham o‘ziga hos bu
o‘simliklarning urug‘lari ham shu iqlimga moslashgan [5].

Savol: Yer sayorasining qaysi qismida ko‘proq sovuq bo‘ladi va
urug‘larning unishi uchun bir oy vaqt ketadi?

Javob: Antarktida.

3-nostandart topshiriq. Choy, gahva va kakao odatda qimmatbaho
ekinlari sifatida ishlatiladi. Ularning barchasi o‘stiriladi, tropika
mamlakatlarda (shuningdek, subtropikada ham) ularning yashash
sharoiti cheklangan. Choyning vatani - Xitoy, va Evropada u faqat
17-asrga kelib ma’lum bo‘ldi, lekin tezda mashhur bo‘lib ketdi, aynigsa
bu yerga tezyurar uch elkali suzib yuruvchi kemalar - choy qaychi
etkazib berilgandan keyin. Qahvaning vatani - Afrikadir, ammo sizning
kunlaringizda uning hosilining 2/3 qismi Lotin Amerikasi mamlakatlari
tomonidan ta’minlanadi. Oz navbatida, kakao madaniyati Amerikada
tug‘ilgan, ammo hozir uning asosiy ishlab chigaruvchilari Afrikaning
Gvineya qirg‘og‘ida [5].
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Savol: Ushbu ichimliklarning xushbo‘y hidi tez tarqalishini ganday
izohlaysiz?

Javob: Temperatura ta’sirida. Diffuziya hidning tarqalishiga.

4-nostandart topshiriq. Bahor kelishi bilan bobodexqonlarmiz
yerlarga ekin ekishni boshlaydilar. Shnda xalqimiz orasida yerga amal
keldi degan gap bor. Bunda o‘simliklarning urug‘ni yerga ekish vaqti
keldi dagan ma’noni anglatadi.

Savol: Yuqoridagi jadvalda o°simliklarning unib chiqish temperaturasi
keltirilgan. Shundan foydalanib eng past temperaturada unib chigadigan
donli ekin nomini va temperaturasini ayting?

Javob: Bug‘doy, +3°.

S-nostandart topshiriq. Qishlogda bahor kelishi bilan yerlarga
ishlov berish boshlanadi. O‘z yerimizga kerakli maxsulotlarni ekishni
boshlaymiz ular bizning ehtiyojimizni qondiradi.

Savol: Siz shunday o‘simlik (bir yilik) urug‘larini tanlangki shunda
ularnimg unib chiqishi arifmetik progressiyani tashkil etsin? (bu savolga
javob tanlash uchun siz matemtikaning algebra bo‘limdagi arifmetik
progressiyani bilishimiz ya’ni ya’ni sonlar ketma ketligi bil xilda o‘sib
borishiga e’tibor qarating va yuqoridagi jadvaldan foydalaning).

Javob: Jadvalda bir yillik, ya’ni bular (g°0‘za +12° pomidor +10°,
makkajo‘xori +8°) o‘simliklarning unib chiqish temperaturasi 8, 10,
12 sonlarini tashkil etmoda bu arifmetik progressiyani hosil giladi va
ayirmasi ikkiga teng.

6-nostandart topshiriq. Beda, javdar shunga o‘xshash ko‘p yillik
o‘simliklarning urug‘ning unib chiqishi uchun temperatura eng kamida
+1° bo‘lishi kerak. Havo temperaturasining ko‘tarilgan sari koplab
o‘simliklarni ekish imkoni bo‘ladi.

Savol: Qandaydir rezavor mevaning unib chiqish temperaturasi
bedaning unib chiqish temperaturasidan 10 marta katta va bir yillik
ko‘p urug‘li o‘simlikning unib chiqish temperaturasi esa 12 marta
katta?s(yuqoridagi jadvaldan foydalaning)
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Javob: Rezavor meva bu pomidor unib chiqish temperaturai + 10°
teng, g‘o‘za unib chiqish temperaturai +12° ga teng.

7-nostandart topshiriq. Yuqoridagi jadvalda osimlik urug‘larining
unib chiqishi keltirilgan. Ularning unib chiqishi uchun suv va temperatura
yetarli bo‘lsa una boshlaydi.

Savol: Quydagi berilgan rasmlar o‘simliklarning unib chiqish
temperaturasi o‘rnida rasm berilgan, jadvaldan foydalanib tengsizliklar
tog‘riligini toping?

Javob: 1) 2) 3) 4

1)

2)

3)

4)

Mavzuga oid qiziqarli nostandar topshiriqlar:

1) U dengiz tubida suv o‘tlaridan gazib olinadi, yaralarni yaxshi
davolaydi va bolalar bundan qo‘rqishadi. (Yod-issiqlik ta’sirda
sublimatsiyalanish xususiyatiga ega)
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Savol. Yod ganday holatda bo‘lishi mumkin: qattiq, suyuq yoki gazli?

Javob. Barcha holatlarda.

2) O‘tkir metall taroq ostida

Qarag‘ay va u nola qildi.

Savol. Yog‘ochni kesishda nima uchun arra qizib ketadi?

Temir gaz holatida bo‘lishi mumkinmi?

Javob. Mexanik ish ichki energiyaga aylandi. Temir qattiq, suyuq va
gaz holatida bo‘lishi mumkin. Juda katta temperatura ta’sirida.

“Bilaman. Bilishni xohlayman. Bilib oldim” (BBB) darsning
kirish gqismida o‘quvchilarga berilib unda o‘quvchilar uchun nostandart
topshiriglar asosida qo‘llanilgan va bu dars yakunida yig‘ib olinadi.
Bu metod 3 bosqich orqali aniqlanadi ya’ni o‘quvchining yangi mavzu
bo‘yicha qanday ma’lumotga egaligi, nimalarni bilishni hohlashi va
nimalarni bilib olganligini aniglashga yordam beradi.

O‘quv faoliyati bevosita yozuv taxtasi yoki ish qog‘ozida 0z aksini
topgan quyidagi sxema asosida tashkil etiladi:

Tushunchalar Bilaman  |Bilishni xohlayman Bilib oldim

Temperatura -

Jismlarning issiqlik
muvozanati

Selsiy shkalasi

Kelvin shkalasi
Termometr turlari

Suvli termometr

Bu maqolada “Temperatura” tushunchasini nostandart topshiriqlar
asosida o‘rganishga e’tibor berilgan. Nostandart topshiriglar o‘quvchining
mantiqiy fikirlashini va ijodiy fikrlashiga hissa qo‘shadi. Maqolada
tuzilgan test, masalalar o‘quv darsliklar asosida va chet el darsliklaridan
ham foydalanilgan. Bu masala va testlar o‘quvchining fanga bo‘lgan
qiziqishini orttirishga xissa qo‘shadi.
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FIZIKA FANIDAN KOMPONENTLI MASALALAR
YECHISHNI TAKOMILLASHTIRISH

O°.N. Sultonova, TDTU Termiz filiali dotsenti
N.T.Qodirova, TF1I dotsenti.

Magolada o ‘quvchilar va bo ‘lajak muhandislar uchun fizik bilim
va kompetensiyalarni egallashda masalalar yechishning muhim
ahamiyatga ega ekanligini ta’kidlovchi fikrlar bayon gqilingan.
Shuningdek, bir nechta fizik masalalarni yechish namunalari keltirilgan.

Tayanch so‘zlar: fizik masala, kompetensiya, bo ‘lajak muhandislar,
kuch, ishqalanish koeffisiyenti, qiya tekislik, vaqt, tezlik va tezlanish.

The article emphasizes the importance of solving physics problems
in acquiring physical knowledge and competencies for students and
future engineers. Examples of solving several physical problems are
also shown.

Key words: Physical problem, competence, future engineers, force,
coefficient of friction, inclined plane, time, speed and acceleration.

B nannoli crarke u3naraeTcs BAXKHOCTH PEIICHUs 3a71a4 1Mo Gpu3uke
B IproOpeTeHN: (PU3MUECKUX 3HAHUN W KOMIICTCHIIUN JIJIST YIAIuXCs
n Oymymmx wWHKeHepoB.Takke TpUBENEHBI TPUMEPHl PEUICHUS
HECKONBKHUX (PU3UYECKUX 3a7a4.

Knrwoueevle cnosa: ¢uzuueckasn 3adaua, komnemeHyus, 0y0yuux
UHDICEHEePO8, culd, Kod(puyuenm mpeHus, HAKIOHHASL NIOCKOCHIb,
8pemsl, CKOpoCmb U yCKOpeHue.

Ma’lumki, fizika fanini o‘qitishda nazariy va amaliy metodlar
mavjud bo‘lib, amaliy metodlar ichida masalalar yechish eng
muhimlaridan biri hisoblanadi. Fizik masalalar mazmuni, magsadi,
tadqiqotga yo‘naltirilganligi, yechish usullari, masala shartini belgilash
usullari, murakkablik darajasi va boshqalar bo‘yicha tasniflanadi.
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Masalan, yechish usullariga ko‘ra masalalar: sifat, eksperimental,
grafik va ijodiy masalalarga bo‘linadi. Bunday bo‘linish ham shartlidir,
chunki eksperimental masalalarni yechishda og‘zaki mulohazalardan
ham, grafikdan ham, hisoblash ishlaridan ham foydalanamiz. Biroq bu
masalalarning har biri mazmun va murakkablik jihatidan xilma-xildir.
Har bir masalalarning yechimlari aniq bir maqgsadga qaratilgan bo‘lib,
turli yechilish usullariga ega.

Fizik masalalar sifat va miqdoriy masalalarga bo‘linadi. Fizik
qonunlarga, formulalarga tayangan holda, mantiqiy fikrlash orqali
hal qilinadigan masalalar sifat masalalar deyiladi. Bunday tipdagi
masalalarda arifmetik hisoblash ishlari bajarilmaydi. Fizik qonuniyatlar
asosida mantiqiy xulosalar yasash orqali masalaning yechimi
bayon qilinadi. Bunday masalalarni yechish o‘quvchining mantiqiy
fikrlash doirasini kengaytiradi, fizik hodisalar haqidagi tasavvurlarini
rivojlantiradi va fizik mazmunni tushunib olishlariga yordam beradi [1].

Fizikadanmasalalaryechishjarayonidabo‘lajaktexnikmuhandislarga
bilim berish bilan birgalikda ularning qobiliyatlarini rivojlantirish,
kasbga bo‘lgan qiziqishlarini oshirish, tarbiya berish kabi muhim
masalalar hal gilinadi. Maktab davrida esa o‘quvchilarning, xususan,
bo‘lajak texnik muhandislikka giziquvchilarning mantiqiy fikrlashlari
kengaytiriladi va ijodiy qobiliyatlari rivojlantiriladi. O‘quvchilar fizik
hodisalarning mohiyatini kengroq tushunadilar, qonunlarning amalda
go‘llanilishini chuqurroq anglaydilar. Masalalar yechish davomida
o‘quvchilarning fizik jarayon va hodisalarni kuzatish, tahlil qilish,
fizik bilimlarni amalda qo‘llash, fizik asboblardan o‘z o‘rnida unumli
foydalanish kabi faoliyatlari orqali tayanch kompetensiyalar, ya’ni
axborot bilan ishlash, shaxs sifatida ozini-o‘zi rivojlantirish, matematik
savodxonlik kompetensiyalari shakllantiriladi.

Bo‘lajak  texnik ~ muhandislarni  tayyorlashda  tayanch
kompetensiyalarni shakllantirish uchun amaliy va nostandart masalalar
yechish maqgsadga muvofiqdir. Bunday masalalarni yechish bo‘lajak
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texnik muhandislarni tahlil, umumlashtirish, mantiqiy mushohada
yuritish fazilatlarini rivojlantirib, natijalar ustida tanqidiy, ilmiy
fikrlashga o‘rgatadi. Ko‘pgina amaliy va nostandart masalalarning
yechilishi darhol topilmasdan, o‘quvchilar bir necha bor urinishlar
va izlanishlar natijasida masalaning to‘g‘ri va mantiqiy yechimiga
erishadilar. Bu esa o‘quvchilarning maqsadga erishish uchun tirishqoq
va intiluvchan bo‘lishini tarbiyalaydi, ya’ni shaxsning irodalilik va
sabrlilik kabi juda ahamiyatli sifatlarini tarkib topishiga imkon beradi,
shuningdek, o‘quvchilar natijaga erishishlik bilan yechim yo‘lining
an’anaviy emasligi bilan bog‘liq bo‘lgan his-tuyg‘ular o‘zlariga zavq
berishni anglaydilar. Innovatsion izlanishlar olib borib, yangi natijalarga
erishish yo‘lida intilishlariga o‘zlarida qandaydir kuch topa oladilar.
Demak, nostandart tabiatdagi masalalar yechish tayanch
kompetensiyalarni samarali egallash orqali noyob iste’dodlarni ro‘yobga
chiqarishga imkon beradi. Masalalar murakabligi va yechish usullariga
ko‘ra yengil yoki og‘ir, ijodkorlikka, ilmiylikka yo‘naltirilgan bo‘ladi.
Turlicha mazmundagi masalalarni yechish o‘quvchilarning mantiqiy
fikrlash va to‘g‘ri qaror qabul qilish qobiliyatlarini rivojlantiradi.
O‘quvchi fizikadan masala yechish jarayonini uning berilgan
shartini bir necha bor diqqgat bilan o‘qib, mazmunini tushinib olishdan
boshlaydi. Masalaning berilishini o‘qish bilanoq darhol asosiy e’tiborni
izlanayotgan kattalikka qaratmaslik va uni tezda yechishga harakat
gilmaslik kerak. Masalada aks etgan fizik hodisani yaxshi anglab, bu
hodisada yotgan fizik qonunlarni va unga tegishli formulalarni eslash
zarur bo‘ladi. Masala shartida berilganlar asosida mazmunni to‘liq aks
ettiruvchi chizmalarni chizib olinsa, natijaga erishish uchun juda yaxshi
imkoniyatlar yuzaga keladi. Masalan, kuchlar bilan bog‘liq masalalarda
koordinata o‘qlarini to‘g‘ri qo‘yish, jismga ta’sir qiluvchi kuchlar
bir nechta bo‘lsa, ularni yo‘nalishlarini hisobga olgan holda to‘g‘ri
joylashtira olish masalani yechishga yaqindan yordam beradi. Quyida
masalani yechish algoritmi bilan bir qatorda chizmada geometrik
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chiziglarga e’tibor berish zarur bo‘lgan holatlarni aks ettiruvchi
masalalarni namuna sifatida ko‘rsatishni maqsadga muvofiq deb topdik.

Masala yechish namunalari: 1-masala. Qiyalik burchagi a bo‘lgan
qiya tekislikdan yuqoriga shayba sirpantirib yuborildi. Shayba biror
vaqt o‘tgandan so‘ng to‘xtadi va pastga sirpanib tusha boshladi. Agar
tushish vaqti ko‘tarilish vaqtidan » marta katta bo‘lsa, shayba bilan qiya
tekislik orasidagi k ishqalanish koeffisiyentini aniqlang.

Berilgan: tL:l, bunda ¢ - ko‘tarilish vaqti, #- sirpanib tushish

. n

vaqti, a- qiyalik burchagi.

Topish kerak: k - ishqalanish koeffisiyenti.

Yechilishi: 1.2-a rasmda shayba yuqoriga qarab sirpanayotgan holi

tasvirlangan. Bu yerda jismga uchta kuch ta’sir etadi. P - og‘irlik kuchi,

—

Fiiy - ishqalanish kuchi, N - tayanchning reaksiya kuchi. Tezlanish
qiya tekislik bo‘yicha pastga yo‘nalgan. Koordinatalar o‘qini tanlab,
og‘irlik kuchini tanlangan yo‘nalishlar bo‘yicha tashkil etuvchilarga
ajratamiz

(P, =Pcosa, P =Psina) OX o‘qqa nisbatan harakat qonuni
tenglamasini yozamiz:

ma=F,, +P yokiP2=N, F,, =kN bolganiuchunma,= P k+P,
Endi hamma kattaliklarni o‘rniga qo‘yamiz:

ma = kmg a + mgsin a.

Bundan tenglamani m ga qisqartirib, tezlanish kattaligini aniglash
mumkin:

a = (kcos a +sina)g . (1) 2.1-b rasmda jism qiya tekislik bo‘yicha
pastga sirpanib tushayotgan hol tasvirlangan. Bunda ham jismga,
avvalgidek, uchta kuch ta’sir etadi, faqat ishqalanish kuchi endi giya
tekislik bo‘yicha yuqoriga yo‘nalgan bo‘ladi [4].

Yana yuqoridagiga o‘xshash koordinata o‘qlarini tanlab, tezlanish
yo‘nalishini aniqglab, shaybaning harakat tenglamasini yozamiz:
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P

oy, =ma, yoki mg sin a kmg cos a = ma,.

2.1-rasm

Uni m ga qisqartirsak: g sin a — kmg cos a = a,. ifodani hosil
gilamiz. Bundan tezlanishni topish mumkin a,=('sin a — k cos a )g (2).

Shayba harakat vaqtida o‘tadigan yo’Ini / bilan belgilavmiz. Ikkala
holda ham shayba tezlanish bilan harakatlanadi, u holda 7= 9, _9 va
' at % 2
k=8ot+ )
tezlik bilan sirpanib tusha boshlaydi, ko‘tarilishda esa 3, = 9 — az tekis

, bunda 9o =0, chunki shayba nolga teng boshlang‘ich

sekinlanuvchan harakatlanadi. Oxirgi tezlik §, = 0 ya'ni 0=8 -at

yoki § =at. Tenglamalarning chap tomonlari teng bo‘lgani uchun o‘ng
2 2

tomonlari ham o°zaro teng: ,got,ﬁ = 9ot +@’ bunda #,=nt ni hisobga

olib, §,t,, a,, a larning qiymatlarini o‘rniga qo‘yib, quyidagilarni hosil

. . , at’ 611121
qilamiz: ar =

yoki at’=a

b, at=a t’n,, g(sina+kcosa)=gn’

(sina—kcosa) bu ifodani g ga qisqartirib, tenglamani k ga nisbatan

echamiz: - -
y sina +kcosa =n’sina —n*cosa,
kcosa +n’kcosa =n’sina —sina.
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. 2 —
kcosa(n® +1) =sina(n’ -1). Srvobis = ”2 1
n +1

ga.
sina(n®*-1) n*-1

k= 2 T
cosa(n +1) n +1
2-masala. Qayiq suv sathidan h=6m balandlikda joylashgan
silindrik barabanga 39=Im/s o‘zgarmas tezlik bilan o‘ralayotgan
arqon yordamida ko‘lning qirg‘og‘i tomonga tortilayapti (1.3-rasm).

ga.

,9q qayiq tezligining L arqon uzunligiga bog‘lanishini toping. Xususan,
qayigning L=10m bo‘lgan paytdagi tezligini va bu vaziyatdan t=1 sek
vaqt davomida siljiydigan masofasini aniglang [2].

Berilgan: h=6m; 9=1m/s; L=10m; t=1 s.
Topish kerak: §,=7; As =7

.

55, 81V s £
. T
s

1.3-rasm 1.4-rasm

Yechilishi: Juda kichik 7 vaqt oralig‘i davomida qayiq A nuqtadan B
nuqtaga § — 8, = .9qt masofa qadar siljigan bo‘lsin (1.4-rasm). Xuddi
shu vaqtda AD vaziyatdagi arqon BD vaziyatni oladi, bunda uning
uzunligi L—L, =8 Kkattalikka kamayadi. r vaqtning juda kichik
giymatida & burchak ham kichik bo‘ladi. Shuning uchun BCD teng
yonli uchburchakdagi f burchak 90° dan juda kam farq qiladi.
Binobarin, ABC uchburchakni to‘g‘ri burchakli deb hisoblash va
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Lo % 9 o 7 deb yozish mumkin; bundan &, = :
s=s Gt 9 cosy

Qayiq girg‘oqqa yaqinlashgan sari ) burchak kattalashadi va 3,

ortadi. 1.4-rasmdan ko ‘rinib turibdiki,
SL

LZ hZ

Shuning uchun L=10m da g, = = 1,25m/s

Qayiqning siljish masofasini topish uchun tekis harakatda bosib
o‘tilgan yo‘l formulasi s—s, =3¢ ni faqat ¢ vaqt oralig‘i yetarlicha
kichik bo‘lib, bu vaqt davomida qayiqning tezligi sezilarli o‘zgarib
ulgurmagandagina qo‘llash mumkin:

As=s—s, =L =i = | —=i? =N ? =0 =\[(L-9%)* —h* =125m

Javob :9q=1,25m/s; As=1,25m

3-masala. m massali sharcha H balandlikdan tushib suvga h
chuqurlikkacha botadi va galqib chigadi. Sharchaning hajmi V' ga teng
bo‘lib, zichligi suvning ,
zichligidan kichik. Suvning f
sharchaga qarshilik kuchi H
F s I (uni o°zgarmas deb C }kr
hisoblang) va uning suvdan T __
galgib chiqib ko‘tarilish R
balandligi 4, ni aniglang 11: __.*___ﬂ___-_'_.—_
(2.4-rasm). Havoning _
qarshiligini hisobga -
olmang [3].

Berilgan: m; V; H; h. A A 7
Topish kerak: F,, , =? h,=? 2.4-rasm

Yechilishi:
Sharcha AA, sathga nisbatan W,=mg(H+h) potensial energiyaga

| g i
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ega bo‘ladi. Bu boshlang‘ich energiya zahirasi suvning

qarshiligini  yengishga va cho‘kayotgan sharchaga qarama-

qarshi ta’sir etuvchi Arximed kuchiga qarshi ish bajarishga

sarflanadi, ya’ni, mg(H+h)=F qw_sthergh, g(H+h)—Vpgh =anrshh.
_ mg(H +h)-Vpgh mg(H +h)

Bundan, £, = P P —Vpg, bunda-p

. C v .
suvning zichligi. Sharcha s nuqtada 4, = 2h(;p —-D)—H. boshlang‘ich
potensial energiya zahirasiga ega, bu energiya qarshilik kuchini yengish

ishiga va suv sirtiga nisbatan potensial energiyaga sarf bo‘ladi, u holda
Bunda

- FAh—thm,,—mghl _ Vogh—mg(H +h)+Vpgh—mgh

1

mg mg
_ Viogh—mgH —mgh+Vpgh—mgh _ 2Vpgh—2mgh—mgH :2h(@—1)—
- mg mg m
H Vo
Javobi: - mg(; +1)-Vpg; h = 2h(; -1)-H.

Demak, turli qiyinchilikdagi masalalar yechish orqali turli
vaziyatlarda keltirilgan muammolarni hamda har bir fizik hodisa,
tushuncha va qonuniyatlarga tayanib, qaror qabul qila olishi orqali
o‘quvchilarda kompetensiyalar shakllanadi. Yuqorida keltirilgan
masalalarni yechishda kerakli formulalardan foydalanib aniq hisob-
kitoblarni amalga oshirgan holda bajaradilar. Fizikadan masalalar
yechish jarayonida o‘quvchilarda 4 ta xususiy kompetensiyalar, inson
o‘z hayotida shaxsiy, ijtimoiy, iqtisodiy va kasbiy munosabatlarga
kirishishi, jamiyatda o‘z o‘rnini egallashi, duch keladigan
muammolarning yechimini hal etishi, eng muhimi o‘z sohasi kasbi
bo‘yicha raqobatbardosh bo‘lishi uchun zarur bo’lgan tayanch
kompetensiyalar shakllanadi.
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FIZIKADAN OLIMPIADA MASALALARI ORQALI
O‘QUVCHILARNING FANGA QIZIQISHINI ORTTIRISH
METODIKASI

G. Raxmatullayeva, Nizomiy nomidagi TDPU 2-bosqich
magistranti

Ushbu maqolada fizikadan olimpiada masalalarining o ‘ziga xos
Jihatlari, olimpiadaga tayyorgarlik ko ‘rishda talab etiladigan matematik
bilimlar tahlil gilingan hamda bir nechta olimpiada masalalarining
vechilish metodikasiga doir namunalar ko ‘rsatib o ‘tilgan.

Kalitso“zlar: Fizika, olimpiada masalalari, masala yechish usullari,
assotsiativ fikrlash.

B cmamve ananusupyromes cneyuguxka OIuUMRUAOHBIX 3A0a4 NO
Qusuxe, mamemamuuecKkue 3HaHus, HeoOXoouMbvle O NOO2OMOBKU
K onumnuade, a makdxice yKa3aHo NpUMepbl o Memoouke peuienue
HEKOMOPbIX ONUMNUAOHBIX 3a0aH.

Knroueswie cnosa: ¢husuxa, onumnuaonsie 3a0anusi, peuieHue 3a0ad,
accoyuamusHoe MuluuleHue.

The article analyzes the specifics of the Olympiad problems in physics,
the mathematical knowledge necessary to prepare for the Olympiad, as
well as the methodology for solving some Olympiad problems.

Key words: physics, Olympiad problems, problem solving, associative
thinking.

Fizikadan qiyin masalalarni yoki olimpiada masalalarini yechish
o‘quvchilarning ilmiy dunyoga kirishdagi dastlabki qadami hisoblanadi.
Har bir masala mustaqil ravishda hal qilinishi lozim bo‘lgan kichik
ilmiy muammodir. Olimpiada masalalari - bu olimlarning ilmiy-tadqiqot
faoliyatlarida uchraydigan ilmiy muammolarning bir turidir [3].

20222 FIZIKA, MATEMATIKA va INFORMATIKA S

SO




G. Raxmatullayeva. Fizikadan olimpiada masalalari orqali o ‘quvchilarning fanga 93
qizigishini orttirish metodikasi

Fan va texnikaning hozirgi taraqqiyoti tabiiy va texnika sohalarida
ko‘proq yuqori malakali mutaxassislar tayyorlashni taqozo etadi.
Buning uchun fizika fanini o‘qitish samaradorligini oshirish, iqtidorli
yoshlarni aniqlash va ularning ijodkorlik qobiliyatlarini rivojlantirish
shu kunning dolzarb muammolaridan biridir. Agar ta’lim dargohida
to‘garaklar tashkil qilinsa, o‘quvchilar o‘rtasida fizik bellashuvlar
o‘tkazilsa, fanlar bo‘yicha sirtqi olimpiadalarni o‘tkazish yo‘lga
qo‘yilsa, o‘quvchilarning fanga qiziqishi oshadi, qobiliyati shakllanadi
va o‘ziga bo‘lgan ishonchi yanada yuksaladi.

Olimpiadaning turli bosqichlari uchun masalalar qiyinlik darajasi
bilan sezilarli darajada farq qiladi. O‘quvchilardan fizika qonunlarini,
fizik hodisalarni amalda qo‘llashga doir ijodiy ko‘nikmalarni,
rivojlangan assotsiativ fikrlashni talab qiladigan qiyin masalalar
olimpiadaning yakunlovchi bosqichida beriladi.

Fikrlash — bu inson hayotida ko‘p narsani belgilaydigan asosiy
bilim jarayoni hisoblanadi. Assotsiativ fikrlash esa assotsiatsiyalardan
foydalanishni aks ettiruvchi tushuncha bo‘lib, harakatlar va
tasavvurlarning barcha alogalari miyada iz qoldirishi hisobiga paydo
bo‘ladi. Assotsiatsiya — bu anglash jarayonida paydo bo‘ladigan
tushunchalar va tasavvurlar o‘rtasidagi bog’liglikdir. G’oyalardan biri
inson ongida boshqasini uyg’otadi, natijada assotsiatsiya yuzaga keladi.

Faqgat yaxshi tayyorgarlik ko‘rgan, fikrlash darajasi yuqori bo‘lgan
o‘quvchilar yakuniy bosqich vazifalarini to‘liq bajara oladilar.
Olimpiada masalalarini o‘rta-umumta’lim maktab dasturi doirasidan
chigmaydigan bilim va ko‘nikmalar asosida tuziladi. Masalani yechish
odatda, murakkab va noqulay hisob-kitoblarni talab qilmaydi, asosiy
e’tibor masalalarning fizik mazmuniga qaratiladi.

O‘quvchilar  tomonidan  masalalarni  yechish ko‘nikmasini
o‘zlashtirilishini quyidagi bosqichlarga bo‘lish mumkin:

1. Masala shartini tahlil qilish ko‘nikmasini hosil qilish.

2. Umumiy masala yechish amallarining alohida elementlarini
bajara olish ko‘nikmasini hosil qilish.
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3. Ma’lum mavzu bo‘yicha muayyan masalalarni yechish
ko‘nikmasini hosil qilish.

4. Miqdoriy, mantiqiy va eksperimental masalalar yechish
algoritmlarini tuza olish ko*‘nikmasini hosil qilish.

5. Fizika masalalarini yechish bo‘yicha umumiy algoritmlarni
shakllantira olish ko‘nikmasini hosil qilish[1].

Bunday ko‘nikmalarni o‘quvchi va talabalarda shakllantirish juda
murakkab jarayon hisoblanadi.

Olimpiada masalalari elementar fizikaning eng jozibador masalalar
to‘plamidir. Olimpiada masalalari o‘quvchini chuqur fikrlashga, oz
ustida ishlab, iqtidorini-malakasini takomillashtirishga, boy fantaziyaga
ega bo‘lishga, qat’iyatli inson bo‘lishga va qaror qabul qila olishga
o‘rgatadi. Ma’lumki, olimpiada masalalari o‘quvchilarni mantiqiy
fikrlash bilan birga o‘z xulosalarini asoslashga undaydi. Masalalarni
yechish davomida o‘quvchilar nazariy bilimlarni takrorlaydi va uni
amaliy jihatdan qo‘llash ko‘nikmalariga ega bo‘ladilar.

Olimpiada masalalarining oddiy umumiy fizika masalalaridan farqi
bir vaqtning o‘zida bir nechta fizik jarayonni va fizik qonuniyatlarni
qamrab olishidadir. Ya’ni o‘quvchi oddiy masalani berilgan mavzu
bo‘yicha bilimga ega bo‘lib yecha olsa, olimpiada masalasini yechish
uchun bu yetarli bo‘lmaydi va boshqa fizik qonuniyatlardan ham
boxabar bo‘lishi talab etiladi. Shuningdek, masala shartida berilgan
jarayonni to‘liq tasavvur qilish va chizmada aks ettirish lozimdir va
bu esa chuqur mantiqiy fikrlash asosida yuzaga keladi. Qolaversa,
olimpiada masalalarini yechishda yetarli darajadagi matematik bilim,
xususan, oddiy arifmetik hisoblashlardan tashqgari hosila, defferensial,
integral mavzularidan va albatta geometriyadan to‘laqonli bilimga ega
bo‘lish kerak.

O‘qituvchi o‘quvchilarni fan olimpiadalariga tayyorlar ekan avvalo
o‘quvching fizika va matematikadan bilim saviyasiga va mantiqiy
fikrlash qobiliyatiga e’tibor berishi lozim. Igtidorli o‘quvchini tanlab
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olib, yoshiga mos tarzda soddadan murakkabga yo‘nalgan masalalarni
tanlab yechish usullarini o‘rgata borsa, uning bilim saviyasi oshib
boradi va albatta fan olimpiadasida yuqori natijalarga erishadi.

Fan olimpiadasiga masalalar tanlash me’zonlari bo‘yicha aniq
ko‘rsatmalar mavjud emas bunda ma’suliyat olimpiada tashkilotchilari
zimmasiga tushadi. Masalalarning qiyinlik darajasi fan olimpiadasining
nechanchi bosqichi tashkil etilayotgani va qatnashuvchilarning
yoshiga garab tanlanadi. Respublika va Xalgaro miqyosdagi olimpiada
masalalarining quyiboshqich olimpiada masalalaridan asosiy farqlaridan
biri masala shartining bir nechta bosqichdan iborat bo‘lishi va topilishi
kerak bo‘lgan noma’lum kattaliklarning ko‘pligi hisoblanadi.

Quyida bir nechta olimpiada masalalarining o‘ziga xos yechilish
usullaridan namunalar ko‘rib chigamiz.

1. Konus shaklidagi idishda suv sathi o‘zgarmas V,tezlik bilan
ko‘tarilmoqda. S yuzali teshikdan suvning chiqish tezligi vaqtga qanday
bog’langan? Konus uchidagi burchak 2a va dastlab idish bo‘sh deb
oling.

Berilgan: 9,, S, 2¢.

Topish kerak: (1) -2

Yechish: Vaqtning kichik dt giymatida trubadan chigayotgan
suvning dV hajmi quyidagiga teng: dV = 3(¢)Sdt

Shu hajmli suv idishdagi suv sathini dz ga oshiradi dV = S(z)dz

Idish ko‘ndalang kesim yuzasining balanligiga bog’liqligini geometrik
usulda oson toplshlmlz mumkm S(z)=nR(z)’ =rz’tg’a

Uholda dV =rz’tg’adz

Birinchi va oxirgi tengliklarni tenglashtirib olamiz

X Sdt = nz*te*adz

Tenglikning ikkala tomonini ham Sdt ga bo‘lib yuboramiz va dz

dt

ifoda suvning ko‘tarilish balandligiga teng va masala shartiga ko‘ra u
ma’lum
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2 2
9(t) = rz"8tg a

Nihoyat z =9 ekanligini inobatga olsak, javob quyidagiga teng
bo‘ladi:
rdtg’a 2

S

2.Aylanma harakat qilayotgan maxovikning kinematik

Javob: () =

xarakteristikalari berilgan. Burchak tezlanishning vaqtga bog’lanishi

quyidagicha & =—Acos Bt A=0.03 14% B= O.Iﬂ. Vaqtning

S S
,. . rad
boshlang’ich momentida ¢ =0 @ =0.17—.
s
a) Agar maxovikning inersiya momenti 2.5kg -m’ga teng

bo‘lsa, vaqt 10s bo‘lgan paytdagi maxovikka ta’sir qiluvchi kuch
momentini toping.
b) Agar vaqt 10s bo‘lgan paytda dvigatel o‘chiriladigan bo‘lsa

tormozlanish ishini hisoblang.

rad rad
Berﬂgan:g——Acoth A—0.0314S—2 B—O.lT =0
a)=0.17z@ I:2.5kg-m2 t=10s
S

Topish kerak: a) M-? b) A-?
Yechish: a) Ma’lumki maxovikka ta’sir qiluvchi kuch momenti
quyidagi formuladan aniqlanadi: M = /¢
Berilgan giymatlarni qo‘yib hisoblashni amalga oshiramiz

) )M =2.5-0.0314¢0s(0.1-10)=4.2-10°N - m
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Tormozlanishga sarflangan ish o‘sha vaqt momentidagi maxovik kinetik
o’

energiyasiga teng bo‘ladi: A=W, =

Burchak tezlikni integral orqali hisoblab olamiz:

wzjgdt :JAcothdt :—gsinBtJra)o

Berilgan qiymatlarni o‘rniga qo‘yib hisoblashlarni bajaramiz va
quyidagi natijaga ega bo‘lamiz: 4 =0.011J

Javob: a) M =4.2-10°N -m b) A=0.011J

2. Bir atomli ideal gaz ustida gaz bosimi uning hajmi oshishi
bilan chizigli kamayuvchi jarayon bajarilmoqda. Bunda gaz so‘nggi
hajmining boshlang’ich hajmiga nisbati V /V =m=4, oxirgi bosimning
boshlang’ich bosimga nisbati esa P,/P =n=1/2. Bu jarayonda gaz olgan
issiglik miqdori uning ichki energiyasining o‘zgarishidan necha marta
ko‘p ekanligini toping.

Berilgan: m, n.

Topish kerak: k-?

Yechish: Ko‘rib chigilayotgan jarayonda gaz tomonidan bajarilgan

ish quyidagiga teng: 4 = %(Pl +P)(V,-V))
Gaz ichki energiyasining o‘zgarishi esa quyidagicha aniqlanadi:
AU =2(RY, = B)
Termodinamikaning birinchi qonuniga ko‘ra:

1 3
Q=B+ BV, -+ (BY, —B)
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Qidirilayotgan nisbatni topib olamiz:

k_4P2V2—4EV1 +FRV,-PV, 4mn—-4+m-n
3RV, - V) 3(mn—1)

dmn—-4+m—-n 5
Javob: k= =—
3(mn—1) 2

3. Yassi kondensator EYuK £ bo‘lgan va

R qarshilikdan iborat zanjirga ketma-ket d

ulangan. Qalinligi d bo‘lgan metall plastina . <>
kondensator qoplamalari orasida ularga parallel

tarzda v tezlik bilan harakatlanmoqda (1-rasm). +

Metall plastinaning ko‘ndalang o‘lchamlari v

I x I vakondensator qoplamalari o‘lchamlariga dy

mos tushadi, qoplamalar orasidagi masofa d,,.

Manbaning ichki qgarshiligini hisobga olmagan

holda zanjirdagi tok kuchini toping. Elektr R 6
doimiysi &;.

Berilgan: £, R, d, v, L X I, d,

Topish kerak: /-?

Yechish: Metall plastinaning x o‘lchamli qismi
kondensator plastinalari orasiga kiritilgan holatda
kondensatorning sig’imi quyidagiga teng bo‘ladi o
(2-rasm):

&ylx N gd(l—x) gll(d,—d)+xd)
d,—d d, d,(d,—d)

Ushbu holatda kondensator zaryadi quyidagiga 2-rasm

teng bo‘ladi:
ehe o ad _al(dy~d)+xd)
d 0 (do —d)

C(x)=

q(x)
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Bu yerda U-kondensator qoplamalari orasidagi kuchlanish. Metall
plastinkaning tekisharakati davomida kondensatorning dastlabki
zaryadlanish toki nolga teng va tezlik bilan ma’lum bir qiymatga yetadi

A &vd
va o‘zgarmasdan qoladi. Bu holatda tok kuchi: 1 = o AR (L U

At dy(d,—d)
Kondensatordagi kuchlanish U=E-IR ekanligini hisobga olsak, tok
&vdE

kuchining aniq giymatini topamiz 1 =

I &VdE
Javob: 50 (4, — d) + ,lvdR

d,(d, —d)+ &,vdR

Xulosa qilib aytadigan bo‘lsak, yuqoridagi ko‘rinishdagi masalalarni
o‘quvchilarga berilsa,masalani yechish jarayonida o‘quvchi izlanadi, turli
manbalarga murojaat qiladi, hamda ijodiy fikrlaydi. Natijada ularning
fikrlash qobiliyatlari kengayadi, bilim saviyasi yuksaladi vafanga bo‘lgan
qiziqishi yanada ortadi. Zero har bir o‘qituvchining vazifasi va maqgsadi
yosh avlodni layoqati, qobiliyati, iqtidorini aniglash, ochish va ularning
rivojlanishi uchun imkoniyat yaratishdan iboratdir.
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OLIY HARBIY TA’LIM MUASSASALARIDA FIZIKA FANINI
O‘QITISHDA ROBOTOTEXNIKA ELEMENTLARIDAN
FOYDALANISH

D.K.Nasriddinov, O zbekiston Respublikasi FVV Akademiyasi
katta o ‘qituvchisi, p.f.d (PhD)

Ushbu maqolada oliy harbiy ta’lim muassasalarida fizika fanini
o ‘qitishda robototexnika elementlarini ta’lim jarayoniga tadbiq etish
muammosi ko rib chigilgan.

Kalit so‘zlar: robototexnika elementlari, ta’lim texnologiyasi, fizika
fanini o ‘rganish, robototexnika o ‘quv-fizik tajribada, robototexnika
bo ‘yicha o ‘quv modullari, robototexnika bo ‘yicha o ‘quv loyihalari.

B oannoii cmamve paccmampueaemcsi npobnrema npumeHeHus
INIEMEHMO8 POOOMOMEXHUKU 8 Y4eOHOM npoyecce Qu3UKU 8 GbLCULeM
B0€HHOM 00PA308AHUU.

Knrwouesvie cnosa: snemenmuvl pobomomexuuxu, obpazosamenvhas
MexHoNo2Us, uzydenue Quzuxu, pooomomexHuKa 8 yueoHo-gusueckou
npakmuxe, yueOnvie MOOYIU NO pOOOMOmMeXHUuKe, 00pa30eamenbHble
npoexkmuvl no pobOmomexHuxe.

This article deals with the problem of using elements of robotics in
the educational process of physics in higher military education.

Keywords: elements of robotics, educational technology, the study
of physics, robotics in teaching and physical practice, training modules
in robotics, educational projects in robotics.

Zamonaviy texnika muhitining innovatsion o‘zgarishi vajamiyatning
texnik faoliyati yangilanishi, shu bilan bir qatorda robototexnikaning
harbiy sohalarda qo‘llanilishini yanada takomillashtirish uchun oliy
harbiy ta’lim muassasalarida robototexnika elementlaridan foydalanish
zarur. Oliy harbiy ta’lim muassasalarida robototexnika elementlaridan
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foydalanish orqali bo‘lajak vatan himoyachilarining soha yuzasidan
ilmiy-texnik faoliyatini rivojlantirish mumkin. Politexnik ta’limdan
foydalanish natijasida ularning innovatsiyalar bilan bog‘liq texnik
bilimlari shakllanadi.

Dunyo ta’lim tizimida robototexnika elementlaridan 15 yildan
buyon foydalanib kelinmoqgda. Robototexnika ta’limi oliy harbiy ta’lim
muassasasi kursant va tinglovchilarining muxandislik tafakkurini
shakllantirish, ularni ijodkorlikka qiziqtirish va amaliyotda qo‘llash,
muxandislik faoliyatlari, kasblari va ixtisosliklariga qiziqishlarini
oshirish vositasi sifatida ko‘rib chiqilmoqda.

Robototexnika ta’limini rivojlantirish uchun oliy harbiy ta’lim
muassasasi oldiga quyidagi yetarlicha murakkab ta’lim masalalari
qo‘yilishi kerak:

1. Robototexnika kabi texnik innovatsiyalar yo‘nalishini inobatga
olib politexnik ta’lim oluvchilar manbalarini yangilash;

2. Robototexnika elementlaridan foydalangan holda sohaga
innovatsiyalar olib kirishni tashkillashtirish;

3. Robototexnika ta’limini rivojlantirishga qaratilgan bir qator
ilmiy-tadqiqot ishlarini olib borishni tashkillashtirish[1].

Robototexnika asoslarini bilish oliy harbiy ta’lim muassasalari
kursant va tinglovchilarining asosiy ta’lim bo‘g‘inlaridan biri bo‘lishi
va shu bilan bir qatorda o‘quv dasturlari tarkibiga kirishi lozim.
Bunday islohotlar dunyoning bir qatorda rivojlangan mamlakatlarida
amalga oshirilmoqda. Masalan, AQSh hamda Buyuk Britaniya
mamlakatlarining oliy harbiy ta’lim muassasalarida kursant va
tinglovchilarni robototexnika yordamida texnik loyihalar ishlab
chiqgishga tayyorlash istigbolli vazifa sifatida qaraladi.

Yurtimizda ham raqobatga asoslangan robototexnika kundan-
kunga rivojlanib bormoqda, mavzuiy tadbirlar amalga oshirilmoqda va
ularda asosan texnik ijodkorlik bilan shug‘ullanuvchi yoshlar ishtirok
etmoqgda. Ammo oliy harbiy ta’lim muassasasi kursant va tinglovchilari
orasida ishtirok etuvchilar soni kamligi sezilarli.
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L.G.Beliovskaya, D.G.Koposov, V.N.Halamov va boshqalar
tomonidan olib borilgan tadqiqotlar natijalarini umumlashtirishi
robototexnikani maxsus ta’lim texnologiyasi sifatida ko‘rishga imkon
beradi. Bu texnologiya tuzilishi 3 tarkibiy qismdan iborat:

1. O‘rganish ob’ekti sifatida;

2. O‘rganish uskunasi sifatida;

3.Kursant va tinglovchilarning ijodkorligini oshiruvchi vositasi
sifatida.

Oliy harbiy ta’lim muassasalarida fizika fanini o‘qitishda
robototexnika  elementlaridan  foydalanish ilk bora Rossiya
Federatsiyasining Ferm shaxridagi oliy o‘quv yurtida tajribadan
o‘tkazilgan. Tajriba amaliy texnik bilimlar sohasida robototexnikani
o‘rganish bilan bog‘liq bo‘lgan. Tajriba 3 yil davom etgan. Tajriba
yuzasidan mavzuiy ta’limiy modullar ishlab chiqilgan va ular quyidagi
o‘quv materiallarini o‘z ichiga olgan:

1. Robototexnika elementlarini fizik asoslar orqali o‘rganish;

2. Robototexnika elementlaridan foydalanib fizik tajribalar
o‘tkazish;

3. Fizik-texnik ilovalar sifatida robotlashgan texnik ob’ekt
modellarini tuzish;

4. Turli darajadagi robotlashgan laboratoriya ishlarini o‘tkazish;

5. Robototexnika bo‘yicha loyiha ishlarini tashkil etish.

Har bir modulga nazariy ma’lumotlar, yo‘rignomalar, uslubiy
tavsiyalar, shu bilan bir qatorda robotlashgan qurilmalarni yig‘ish
bo‘yicha foto va videomateriallar, komp’yuter dasturlari kiritilgan.
Modulning har bir elementi fizika fani bilan o‘zoro bog‘langan va
kursantlar hamda tinglovchilarning fan bo‘yicha bilimlarini kengaytirish
va chuqurlashtirishga yo‘naltirilgan.

Robototexnikani ta’lim jarayonida o‘rganish ob’ekti sifatida o‘quv
dasturini ishlab chiqish lozim bo‘ladi. Bunday dasturlarning tuzilishi 2
ta tarkibga ajratiladi:
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1. Robototexnika haqida bilimlar tizimi;

2. Tizimga muvofiq o‘quv faoliyati tajribasi.

Birinchi tarkibda tayyor robototexnik tizimlarning fizik jihatdan
ishlashini amaliyotning turli bosqichlarida ko‘rib chiqish lozim bo‘lsa,
ikkinchi tarkibda robototexnologiyalarni qo‘llash texnologiyasining
asosly elementlarini o‘rganish lozim bo‘ladi. Ikkinchi tarkibda sodda
tuzilishga ega robotlarni loyihalash va tuzish, ularni yasash bo‘yicha
dastlabki ko‘nikmalarni shakllantirish ko‘zda tutilgan[2].

Yuqorida ta’kidlangan tarkiblar o‘quv rejasining turli fanlari
doirasida o‘rganish ob’ektiga aylanishi kerak (fizika, matematika,
informatika va boshqalar). Kursant va tinglovchilar tomonidan
robototexnikani o‘rganishda fizika fanining tutgan o‘rnini quyidagicha
tahlil qilish mumkin:

1. Robototexnika elementlari funksiyalarining fizikaviy prinsiplari
hamda ularni o‘rganishda oliy harbiy ta’lim muassasalarining
imkoniyatlari;

2. Robototexnika elementlari asosida tashkillashtirilgan fizika
laboratoriyasi tajribalari;

3. Fan bo‘yicha ta’lim jarayoni doirasida modellashtirish
texnologiyalarini va robototexnik qurilmalarni yasash va bu faoliyatni
tashkil qilish imkoniyatlari.

Yugqoridagi tahlillar shuni ko‘rsatadiki, hozirgi kunda robototexnik
tizimlar ishlashining fizikaviy asoslarini o‘rganish oliy harbiy ta’lim
muassasalari oldidagi asosiy vazifalardan biridir.

Robototexnika elementlarini o‘rganish uchun fizika fani o‘quv
dasturiga quyidagi masalalar kiritilishilozim:

1. Robototexnika tarixi va uning rivojlanish istigbollari,
robototexnik tizimlarning zamonaviy texnomuhitdagi o‘rni va ahamiyati
bo‘yicha ma’lumotlar;

2. Robototexnikaning falsafasi va uslubiyati asoslari, robotning
texnik ob’ekt sifatida o‘ziga xos belgilari, robotlarning turlari,
robototexnika qonunlari;
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3. Robotning kibernetik modeli, robototexnik tizimlarni
loyihalashga asosiy yondoshuvlar, robototexnikalarni yasash uchun
maxsus to‘plamlar va maxsus dasturiy ta’minotlar asosida robotlarni
komp’yuter va tabiily modellashtirish;

4. Robotlarni yasash va dasturlash sohasidagi zamonaviy
yechimlar va texnologiyalar.

Izlanishlar davomida robot kibernetik modelining har bir tizimi
ishini bajaruvchi asosiy qurilmalar ishlash prinsiplari va tuzilishi tahlil
qilinadi. Natijada fizika fani o‘qituvchilari uchun bu qurilmalarning
ishlash prinsipini o‘rgatuvchiasosiy fizik hodisa va qonunlar ko‘rsatilgan
ma’lumotlar ishlab chiqiladi[3].

Hulosa o‘rnida shuni aytishimiz mumkinki, oliy harbiy ta’lim
muassasalarida fizika fanini o‘qitishda robototexnika elementlarini
ta’lim jarayoniga tadbiq etish kursant va tinglovchilarning ijodkorlik
faoliyati rivojlantirilishida, kasbiy va amaliy maxoratlarining oshishiga
olib keladi. Shu bilan bir qatorda politexnik ta’limni mukammal
o‘rganish orqali harbiy sohaga robototexnikani samarali qo‘llay olishni
mukammal o‘rganishlari mumkin bo‘ladi.
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TAJTABAJIAP BUWWIMMHWHUA MOHUTOPUHI'MHU TAIIIKNJI
STUIIJIA PAKAMJIA TEXHOJOTUSAJIAPHUHT YPHU

P. b. /Dcypaesa, Y36ekucmon xankapo uciom
axkademus Kamma YKumyeuucu

Ywby maxonaoa manabanapnune Ounuil uimiapea Kapauwiapued
MOUULIUSUHU NCUXOTIO2UK OUACHOCTMIUKA KUTUWL UMKOHUSAMUHU Depyeuu
mecmaaw muumMu unab Yukuieaniuey 6a 0y maiabaiapHure mypiu
xun Homyspu “okum’ aap 2osnapuea dpeauiumiea OVIeaH MOUULIUK
0apadscacuHu aHUKLAWL 8a NCUXOOUACHOCTNIUKA KUTUWL HCAPAEHU YUYH
KVIQll 8a camapanu 0acmypull musumiueu XaKkuoa uxp opumuiaou

Taanu cyznap: mexHuka ncuxon02usicu, NCUXoN0UK OUASHOZMUKA,
NCUXONIO2UK OUACHOZMUK MECTAAW, NCUXOTOSUK MeCmaap, SUupmydJ
nopmpem, GUPMYal NCUXON02, NCUXOI02UK NPOPUIAKMUKA, MEXHUKA
MAHmMuu.

Hannas cmamosi  NOCéAWEeHa  paspabomke  Memooos
Mecmupo8aHusl, NO3GONAIOWUX OUASHOCMUPOBAMb NCUXOLOSUYECK)IO
npeopacnonoNHCeHHOCMb — CIMYOeHmMo8 K PelUueUO3HO-HAYUHbIM
gzensaoam. Llenv pabomwvl 3axnouaemcs 6 pazpabomke YOOOHO2O U
apekmuerno20 npocpamMmMHO20 UHCMPYMEHMA, KOMOpblll NO3601Aem
onpedensims U NCUXOOUACHOCUPOBAMYb  NPEOPACHONIONCEHHOCTb
MON00€eNCU, OCOOEHHO CHIYOeHmOo8, K C1e008aAHUI0 34 PA3TUYHLIMU
3a0YHCOAIOUWUMUCS PENUSUOZHBIMU MEYeHUAMU.

Knrwouesvie cnosa: umdicenepnas ncuxonoeusi, NCUXOIO02UYECKOE
Mecmupo8anue NCUXON02UYECKAs OUACHOCMUKA, NCUXONOSUHECKUe
mecmuvl,  GUPMYANbHBILL  NOpMpem,  GUPMYAIbHBIN  NCUXOLOZ,
nCuxonocuyeckas NPOOUIAKMUKA U MexHULecKdas 102UKd.

This article is devoted to the development of testing methods
that allow to diagnose the psychological predisposition of students
to religious and scientific views. The aim of the work is to develop a
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convenient and effective software tool that allows you to determine
and psycho-diagnose the predisposition of young people, especially
students, to follow various misguided religious movements.

Keywords:  engineering psychology, psychological testing,
psychological diagnostics, psychological tests, virtual portrait, virtual
psychologist, psychological prevention and technical logic.

TanabanapHUHr SKYyHJIOBUM OWJIMM Ba MaJlaKaJlApUHHU TabJIUM
xapaéHuaa Typiad Me3OHJap Xamja EHaalryBiapra TasHUO aHUKIIAII,
Oy >kapaéHnapga axOOpOT TEXHOJOTHSUIAPWHM KYJUIall HaTHXXKacuja
YIApPHUHT JUIAKTHUK Tanaliapra MOCIUTUHU XaKUKUMIIUTUHYA Ha30patr
KWJIMII MyMKHUH. YHJIa IEAAaroruk Talixyuc tanadanap OMiIuM, KYHUKMa
Ba MajaKaJlapuHM IIAK/UIAHWUII JapaKaCUHM aHUKJIAIIHM, Ha30par
KUJIUIIHYA, OaxojalllHu, WUFUII Ba CTAaTHUCTUK MabJIyMOTJIAPHUHT
TaxJWIN XaMa KeJarycuaa Oy xapaéH pUBOXKUHU Oaiiopar KUIHIIHH
V3 U4ura oJaaau.

VKUTHII %apaéHuia TAIIXUCHH TEKIIMPHUILIAD MabIyM Aapaxasa
camMapalJli METOJUKaHW Tawjamra ¢Epaam Oepuii OWIaH MyXHUM
caHanaau. bunumiiapHu HazopaT KWIMILZA, YHUHI Oamiopar 3TyBYd
BazudacH, TabIUM-TapOUSBUN >Kapa€H XakuJa, YHHHI KeJlaXkaru,
SBHU OJNUHJAH Kypa OWIMII MyMKUH OYIraH XoJaTH TYFPUCHAArH
axOOpOTHU OJMILI y4YyH XU3MaT Kwiaau. Mabiaym wiMmuidl Oamiopar
Oyiinya HpUIIWIraH HaTKamap TajdabaJapHUHT  KeJaKakKaaru
(baonugTIapy MOJICIIMHY SPATHUIL YUyH KYyJutaHwiaau. bynnait 6amopar
KeJa)kak/1a YKUTHUILIHYU peXaJalliTUPUII Ba aMaJira OIIMPHIL YUYH aHUK
XyJiocajap ojuira kymak oepamu [2].

by wumHM amanra omupuiAa ICUXOJIOTMSHMHI TECTJAll Ba
TaxJIMJIUI JUarHoCTHKa KaOu METo/UIapu caMapalld Tapsja €paam
Oepau.

DaonuT HaTHXKAJTAPUHU TaxJIMI KWIMII KapaéHuJa HaTHKAHUHT
V31 3Mac, OaJIKu 1Ty HAaTWKaHU XOCUJT KWJIHII OujiaH OOFIUK (haosusT
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NICUXOJIOTUK JKUXaTnaH Oaxomanaau. by meron aiiHukca, Tanabanap
NICUXOJIOTUACHAA KeHI KYyJulaHwnaau. TamaGamapHUHT (DaonusTHHU
YypraHuil oOpKajlu YIapHUHI IICUXMKACH Ba TapaKKUETH XaKuia
MabJIyMOTJIAp OJIUHAIN.

IOKkopumarn — Mynoxasagapra Xylaoca — yIapoK — Y30eKHCTOH
XaJKapo HUCIIOM aKageMHscH «3aMOHaBUM axOOpPOT KOMMYHHKAIWs
TEXHOJIOTHsIIapu» Kadeapacuia ICUXOJIOTHK JUArHO3THKA KHJIMII
6yitnua «TanabanapHUHT IMHUHN WIMIIapra Kapllapura MOMHIUTUTMHA
MICUXOJIOTUK JIMAarHO3THKAa KWJIMII (TICUXOJOTMK JAMArHO3TUK TECTJAlll
JacTypy MUCOJIUAA)» AACTyp sipatuiau. by nactyp ogauii 6amopariai
nactyprnapiaaH Gapkiu Yaapok TanadaJapHUHT MabHaBHH-Mabpu(uii
Ba JAMHUN MOWWIIMTMHUHT HyHanumuHa Oenrninald OepyBud, yHra
TalxXuc KWiuO, TYFpu WYHANTHUpUII KOOWIMATUTAa 3ra Oynran
JUArHO3TUK TH3UMAMD [3].

Jlactypuii ~ TU3UMHUHT  acoCHMii Makcaa Ba  Basudamapu
Kyiinarunapaan uoopar:

a) Tabnaum xapaéHu CyObEKTIIAPUHUHT IIaXCUW (MHIUBHUIyanN)
[ICUXOJIOTUK XYCYCUSTIIAPUHU YPraHHUIIL;

6) TanaGamapHMHI WKTHUMOMM ETYKIMK Ba KacOui axamusTra
MOJIMK cU(aTIapuHU PUBOXKIIAHUIITMHY Ky3aTHUILI;

B) Tamabamapuu kacOMii TabIUMra ICHXOJIOTHUK-TIEAarOTuK
Ta€prapiuruHy aHUKJIaIl;

r) TanabanapHurHTEUIEKTyanBaaxc cu(aThiapuBOKIaHUIIH AT
HYKCOHJIAPHUHT IICUXOJIOTHK cababliapiuHy aHUKJIAIT;

1) TanabGanapHuHT KacOuil KOOWNIMATH, KYHMKMa, Majakajapu Ba
TaHJIaraH Kacoura MyHOca0aTHHH aHUKJIAL;

e) TanabanapHUHT XKTUMOUH pOJTU Ba TYPyX UYHJIA TYTI'aH YPHUHU
aHMKJIAII Ba OOIIKa 11y KaOuiapiaH ubopar.

[Tcuxonoruk Tamxuc 60CKMYMIaH CYHT, ICUXOJIOT MK PO UITAKTHKA
Kapa€HU amalira OIMpUIaay Ba Y KyWJarmIapHU Y3 UYUTa OJIaJIN:
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v/ IICHXOJIOTHUHT TYpyX pax0apu, THOOWIT XOAUM Ba MyTacajIu
MyTaxaccuciap OWIaH XaMKOPJIMK/IA TaTa0aHUHT WHIUBUIYaJUTUTHHA
CakJaraH XoJj/ia MIaxcuii pUBOKIIAHUIITUHY TabMHUHIIAIIL;

v’ Tanaba XyJIKura JeBUBaIis (CaaOuii OFUIILIAP) BY:KY/ra KeJIHIL
cababnmaprHu aHUKJIAIT Ba OyH/Iai XOJaTIapHUHT OJJIMHH OJIHIIL,

v’ cTpecc, JempeccHsi, HU30, CANOU SMOIMOHAT KEeYHMHMAsap
XOJIaTIapy 103ara KeJIUIIMHUHT ca0a0uHI aHUKJTAI Ba OJIIMHU OJIUIII,

v\ COFJIMI'M S>KMXATHIaH WMKOHUSTH 4YeKJIaHTaH TajabaaapHu
MICUXOJIOTHK KYI1a0-KyBBaTiIall KaOMJIapHU amMalra OLIHpPaIH.

JlacTypHU TYFpH CTPYKTypaJd Ba MaHTHK acoCHa SpaTUIUIIN
JacTyp XaM ICHUXOJIOTHs XaM TeXHHUKA MAHTUFU )KUXAaTUAaH MyKaMMall
OOFNaHMIM Kepak Oymaau.

by ncuxonmorumk auMarHo3THKanmam —TecT JacTypu Hadakar
¢oiifanaHyBYMHUHT aKJIUM Ba PyXHil OlaMHUJIAard WHAMBHUIYaN, Y3UTa
XOC XyCYCUSTIAPUHUHT TAIIXUCHHU KYWHII, KyIIMMYa KH3UKApIu
TeCTJapAaH YTKa3WIl, yHra IICHUXOJOrHd coxacujaa OWIMMIIApUHU
omwupuira épaam Oepui, y3u yuyH doitnanu OynraH amabuériapHu
eTka3ub Oepwuilra xam MYJDKaJUIaHTaH THU3UM BasU(pacuHHU YTaiau.
TusuMHUHT SHT KarTa ad3auMKIapuaaH OWpH HIyHAaH HOOpaTKH,
yHIa OWp MaMTHHUHT y3uja XaM TaXpuOajaH YTyBUM YUyH TECTJIall,
UIIYH PEXHUM, XaM TaXpHOaHM Ky3aTyBUM YYYyH TaIIXUC DPEXHUMHU
unutaam [1].

Hlynapaan xkenu0 4MKKAH XOJJa AACTYPHUHT acocuil Oyiumiapu
KyHaara MeHIoJapian uoopar:

1. “Mactyp Xxakuaa’ MEHIOCH;

2. “By KM3UK”~ MEHIOCH;

. “Aramanap” MeHIOCH;
“TaBcus >THiIagn’” MEHIOCH;
“Kunupuiin ” MEHIOCH;
“TecTHu Ooniam’ MEHIOCH;

S AW

=
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1. “JlacTyp Xxakmaa” MeHIOCHJA: AACTYpHHU YpHATHILI Ba HIITa
TYIIMPUII, YHUHT MaKCaJH Ba yHAaH Goi1anaHuIl Kouaanapu oyinda
épaam. JlacTypHUHT spaTyBUMJIApU XaKHUa MabIyMOTIap MaBXy[
oymanu.

2. “Bby Ku3uK” MeHoOcuaa: (oiinananyBumiap y3 WHIWBHIya
XyCYCHUSTIIapH Ba XYJIK-aTBOPIAPUHUHT TYPIU KHUppaIapUHU aHUKJIAII
MMKOHUSTHTA 3Ta OYIyBUH TYpJIH MaB3yllap JOUPACHIATH KU3UKAPIH,
Xa3uWIoOMyC TeCTIIap KaMJIaHMacura Jiyd kenajauiap. Macanan mryHaan
TeCTIIap/iaH: TEMIIEPaMEHTHU aHUKJIAIl OYinYa, TypJIH pacM Ba MIaKIIIN
Teciap. Ymap TecTiaml xapa€HHIaH YTHO, HaTHXKaJapu r03acuja
JMarHO3TUKA KUJIMHAAUTIAp.

3. “Aramajap” MeHIocuaa Oup HeuTa I037]aH OPTUK IICUXOJIOTHUS
coxacura jgoup OyiaraH TepMHH Ba aTaMaJIApHUHT Y30€K THIHIArd
Tap)KUMacu Ba W30XU OWJIaH TAHMIIUII WMKOHHUTA 3ra OYIUIIUHTHU3
MYMKHH.

4.“TaBcus d3THAAAU” MeHI0OCH — Oy V3uaa Typiaw XWJIAaru
TanabalapHUHT aKJIui Ba PyXHil OJaMUHU OOMUTHUIN YYyH XU3MaT
KIJTyBUYM MUJUIMHA Ba XOPWXKHUH Kyimamuaru agabuériap: mabpy3anap,
acapiap, AapClIUKIApHUHT 3JIEKTPOH KYPUHHIAArd KHUYKWHATMHA
BHUpTyall KyTyOXOHAacMHU Kampald onaau. YHAA: AWH, MCUXOJIOTHS,
MabHaBUAT, Mabpudar Ba Oomika coxamap goupacuaaru ¢oiiganu Ba
KU3UKapu agabuétiap MaBxy Oymaau.

S.“Kmaumpum” MeHIOCH — OyHJIa callT KYpHUHUIIMAATH
JacTypUMH3JIATH MaBxKy/l 6apya MabJIyMoTiIap Oa3anapu/a >KOnIaHran
6apua MabJIyMOTIApHU KUAUPHUO TOTIUIIT UMKOHUSITH MaBxyl. bynapnan:
MCUXOJIOTUK aTamainap, (oiinanu agadbuétnap, TeCT TypJlapuHHU,
aJIMUHHUCTPATOP MapOJIH OpKaIu GoiamaHyBIHIap pYHXaTHHH Ba XKIIAp
VImanaai MabiymoTiap xKymiiacura Mancyoaup (1-pacm).

6. “TecTHn Oomuiam” MeHIOCH — Oy JAaCTYpHHUHT JHT acOCHi
MeHIoCcH OYr0, YHIA Tayla0aHUHT JUHWA MOUWIIUTH JapaKaCHHHHT
JIMArHO3TUKACH JKapaéHH aMalra OIUpHIaau (2-pacm).
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= Testturi > | Vaqt: 00.02.35. I
>

1. Sizuchun hayotda eng
asosiy bo’lgan tuyg'u
qaysi?

Qidirilavotaan so 'z voki iborani vozing:

Natijalar: | gidirish |

a) lymon - e’tiqod;
b) Sevgi - muhabbat;
c) Sadoqat, adolat;

o |
e || SR || o
1-pacm.“KuaHpYE THIEME™ MeHIOCH

2-pacm. “TecTHn fomIam™ MeHIOCH.

Bynnan Tamkapu gacTypuil BOCHTaMU3 JOMpacUIard 04u0d
OepuIHIlTa KapaTUiIraH Makca/J] Ba BasuQasiapHH akc STTUPYBUYH OOIIKa
VXIIan JacTyp Ba 3JEKTPOH CalTiiap pyixatu MaBxyl.

“Yukum” MeHI0O TyrMacuHu Oocuil opkaiu ¢oiigananyBdu
JACTyPHHU TYTaTHUILIH, YHU TapK 3TUIIN MyMKHH.

Jactyp xypuHuIIM 3ca web cailT kypunumuaa 0ynuo, yHUHT 0ol
OMHACH acocaH TYpT KHCM: FOKOPH, MaCT, Yal Ba aCOCUN KHUCMIIapUaaH
ndopar.

JlacTypHHHT OOIIKa ICUXOJIOTUK AacTypiapAaH papKin KUXaTiapu
caBoJulap Oup HYHaIMIIIM Ba NPUMUTHUB IIAKJJA TaHIaHMAaraH.
VYHaaru TecTIapHUHI Y3 Oewmr Gockuura axkpaTwiral 0ynu0, ynap
Kyiinarunapaan uoopar:

I. BapuaHTiM TecTIap — TECTVIAHYBYMHUHI UYKHU IICUXOJIOTHK
XOJIaTH XaKKJ1a, YHUHT XapaKTepH Ba XyJIKU/1a MaBKy/l HO3UK HyKTaJIJapHU
o4n6 OepuIll yuyH Xxu3Mar Kuiau. byHail xonatiapian: yHUHT HPOAACH;

II. MabKy/uiam MOTHBATCHACH (Xa—HYK KaB00JIM) TecTaap —
TECTIaHYBUMHUHT (PUKPHUA KAaTbUIINK, OFYBUYAHIIUK, POCTIYHl €ku
EIFOHUMIIUK, KYPKOKJIMK KaOu XyCyCUSATIAPUHUHT Kail Japaxaja
9KAHJINTY KYpCAaTKUYMHY aHUKJIANaM;
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P. b. /[cypaesa. Tanadanap OunumuHy MOHUMOPUHSUHU MAWKUTL IMULUOA
PaKamiy mexHoNoUANAPHUHS YPHU 111

ITII. Cypatan (arpeccHBJIHNK) TeCTJAapH — TECTIAHYBUMHUHT
XapaKTepu Ba XyJK aTBOpPHUIA a3ajiJJaH MaBxKyJ OyJIraH Ba MabiyMm OUp
Ba3MsTIIApra Iy4 KeJIraHuAa F03ara KeJryBUM sKaxJIIOPJIHK, S’bHU arpeccust
XyCYCUSTUHUHT HEUOFJIMK YKaHJIUTH IapaKaCUHU aHUKJIall YUyH épiaM
Oepaau. ATpPECCHUBIUTH Kywid OYIraH maxcia MOWWIUTUK Japakacu
ITyHYAIIUK IOKOPH OYIaau.

IV. ManTukuii TecTjiap — TECTIaHYBUMHUHT MaHTUKHUI (puKpramn
KOOWJIMATHHHUHT Kail Japaxkana pUBOXKIAHTAHIUTHHH 04uO Oepaaw.
Mycrakun ¢puKpra, akJaui caBusra, IX1y puBoKJIaHTaH Ba IIaKJJIaHTaH
MaHTHUKHUNA (QUKpIam KOOMITHATHHI aHUKITal i,

V. aknau éxu [Q Tectaapu — O6ynaa IQ, spHM 11axcnapia puBox-
JIAaHTaH MHTEJJIEKTYyasl aKiaui KOOWIUATIapu, MAHTUKUN Ba MaTEMATUK
(buKkpnai Te3NMUru JAapa)xxac Xakuaa xabap OepyBUM aHTHKA Ba XKyJa
KM3UKapJu TeCTIap *amilaHras (3-pacm).

Tectnapuu OyHAal rypyxjapra OYIuIIIaH Ky3J1aHTaH acOCUM
Makca/l: TECTJIAaHYBYM/1a KU3UKUII Ba IIM)KOAT PYXUHU OILIKPHIL yUyH.
Jlactyp BeO TexXHOJOTHSUIAp acocuia Ty3wiran OYnub au3aiin

KUXATIAH doiinananys-

HHIapHa xand KHITHIIH, Sizning testni yechish tezligiz:———- - »

uHTephEHCHHUHT KyJI1aii-

JIUTH, OyryHru KyHJa - - .
o Sizning diagnozingiz sizning diniy ong, bilimiariz

noa3ap6 GYIIraH IMCUXOIOTUK v s s S

JMArHO3TUK MabJIyMOTIAPHU
TaxJIMJUIAIITa MyJDKaJUTaHTaH
6ynmu6 JavaScript, JQuery
KyTyOXOHacH, HTML,
CSS, PHP, PhotoShop
JaCTypUd BOCUTAJIApJAH Ba
AJAX TtexHoJorUsIapuaaH
(I)OﬁﬂaHaHHHFaH. Agressivlik  Mo'tadillik  Onglilik Bilirmlilik

Oxopuna kypcarwiran
METOJ, TaJKUKOT Makcaauia

¥ Yugari

— B0

L T L -
|

3-pacy. “Hatika” oifHacH cTpyKTypacH.
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Kynnanunaau. byHnan tamkapu 0ab3u NMCUXOJIOTMK METOIIAp CHHAII
MaKcaJuaa XaM KyJUTaHHIIa/IH.

bynman wmakcan ncuxomorus (aHWra, WIMHHA ~OuiaMMIapra
OUpOp SHTWIMK KMPUTHII, KOHYHHUST o4Mll sMac. by MeTomnmapHUHT
Yprauunaérran maxcaa Oupop XyCyCHSTHHHT MaBXKYIJIUTH, YHHHT
TapakKUET MapaskacH, TypJid MebEpiiapra MOC KEJUIIN JapakKaCHHU
aHuKyamaup. Jlactypuil TM3uM €paamua KUIIMHUHT OUpop KacOra
NaéKaTIIMIINTH, Ak PUBOXKIAHUII Japakach, OMIIMM Japa)kacu Ba
UXTHEPUN MOWWIUIMKIApU YpraHwiag. JlacTypHUHT camapaiopiiuru
yJIapHH TY3UII YYYH aCOCIaHUITaH METOJIOJIOTHSI, TECT Ty3MINIIMHUHT
Ky11a0 TanabaapraxaBoO OepuIITy, YTKA3UII ITAPOUTH Ba TAJTA0TApHUHT
a/IeKBaTJINTY OWJIaH aHUKJIaHA !,
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du3suxy 68 nedazo2uieckux v3ax

OCHOBBI PA3BUTUSA KPEATUBHBIX KOMITETEHITAM
BYJIYIIUX YUATEJIEH ®U3UKHU B ITEJATOT'MTYECKHX
BY3AX

M.T. Tonezenosa, npenooasamenv TI'TIY um. Huzamu

B cmamve udem peuv 0 mom, Kaxk cgopmuposame KpeamusHbvie
Komnemenyuu y 6yoywux yuumeneu guzuxu. [Ipeocmasnenvt ocHogHbvle
amanvl U Memoovl UCCIe008aHUSL NO PA3GUMUI0  KPEeamUEHbIX
KoMnemenyutl y 6yoyuux yyumenet Quzuxu

Knrwouesvie cnosa: xpeamusHas KomnemeHmHocmy, Oyoywue
yuumensi  (usuKu, UcCcredo8aHue, neddazocuvecKue  UHHOBAYUU,
pazeumue,  UHQDOPMAYUOHHbIE — MEXHOLO2UU,  0OPA3Z0BAMENbHDIIL
cmawnoapm.

Magolada bo’lajak fizika o qituvchilarida ijodiy kompetentsiyalarni
qandayshakllantirishhagidaso 'zboradi. Bo lajakfizika o qituvchilarida
ijodiy qobiliyatlarni rivojlantirishning asosiy bosqichlari va tadgiqot
usullari keltirilgan

Kalit so’zlar: ijodiy kompetentsiya, bo’lajak fizika o’qituvchilari,
tadgiqot,  pedagogik  innovatsiyalar, ishlanmalar,  axborot
texnologiyalari, ta’lim standarti.

The article deals with how to form creative competencies in future
physics teachers. The main stages and research methods for the
development of creative competencies in future physics teachers are
presented

Key words: creative competence, future physics teachers, research,
pedagogical innovation, development, information technology,
educational standard.

B o6pazoBanun Qopmupyercs HHTEUICKTYyalbHBIM TOTEHIHAI
Hanuu. OOHOW M3 BaXHBIX XapaKTEPUCTUK HWHOOPMAIIMOHHOTO
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COBPEMEHHOTrO OOIIEeCTBA SBISIETCS YCUJICHHUE POJIM TEOPETUUYECKOrO
3HaHUS B MHHOBALIMSX, KaK B c)epe CO3MaHMsI HOBBIX 3HAHUI, TOBAPOB
nycayr [1]. Bce aTo, TeCHO CBs3aHO C ypOBHEM pa3BUTHS OOpa30BaHUs,
T. €. 00pa3oBaTeNbHBIE MPOOJIEMBI 3aBHCAT OT OOIIMX IMPOIIECCOB,
MIPOUCXOJAIINX B OKPY>KaIOIllEM Hac MHpE.

[TpoGrneMbl COBEPILIEHCTBOBAHUS MEAArOTHYECKOr0 O0O0pa30BaHUs
Bcera ObUTH aKTyaJIbHBIMU, TAK)KE COBEPIICHCTBOBAHUE MIPETIOIaBaAHUS
(bM3UKH B MEIaTOTHYECKHUX By3ax.

CormacHo  neiicTByrolieMy — 00pa3oBaTeIbHOMY  CTaHIApTY,
npodeccHoHaNbHBIMU  (DYHKIIMSMU BBIMTYCKHUKA TEJArOTHYECKOTO
3aBe/IeHUs] SBISAIOTCA: Y4YyeOHOE€ — BOCHHUTATeNbHAas, HAay4yHO —
METOAMYECKasl, COIMAIbHO — Telarormyeckas, KyJabTypHO —
IIPOCBETUTENIBCKAS, KOPPEKLIMOHHOE — Pa3BUBAIOLAs, YIIPABJIEHYECKASI.
Taxxe TpeboBaHus K MpodeccuoHaIbHON MOATOTOBKU BBITYCKHUKA
Mearori4ecKoro By3a, BKIOYAeT Takue TPpeOOBaHUS:

- co0moaTh MpaBa U CBOOOJIBI yUAIIUXCS;

- obecrieunuBaTh OXpaHy KU3HU U 3I0POBbS 00yUaIOUINXCS, B IEPUO]T
00pa3oBaTeIbHOTO MPoIecca;

- OCYIIECTBJATh pa3BUTHE JIMYHOCTH B IIpolecce OOydeHus,
HCIIOJIB30BaTh BOBMOKHOCTH JTUCIUIUIMHBI (PU3UKU;

- OCYUIECTBJIATH BBIOOp ONTUMATbHOW METOAUKH OOY4YCHHS B
COOTBETCTBHUHM C [TOCTABJICHHOM 1IEJI YpOKa U T.A.

B nanHO#l crarbe MBI paccMaTpuUBaeM Pa3BUTHE KPEaTHBHBIX
KOMITETeHIIMH Oyaymmx yuuTened (U3MKM B TEIarOrMYeCcKuX
By3ax. OCHOBHBIE ATambl (POPMUPOBAHUS M PA3BUTHUS KpPEATUBHOU
KOMIIETEHTHOCTH OyIyIIux yuyuTened (U3MKKH MPOUCXOIAT B
CJIEYIOILEM MOPSIKE:

- MOATOTOBUTEIBHBIN JTal,

- Ha4yaJIpHBIN HTar;

- opmupyrommii HTarm;

- 3aBEPIIAKOLINN ATaIl.

=
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OCHOBHBICIPUHLIUTIBI (POPMUPOBAHHUSI KPEATUBHON KOMITIETEHTHOCTH
OyayImuX yIuTesen 1o Gu3HKe 3T0: 000CHOBAHHOCTb, HETIPEPHIBHOCT,
IIOCJIEJOBATENBHOCTD ¥ IPEEMCTBEHHOCTD, TBOPUYECKAs! aKTUBHOCTb.

B Hamell crarbe ONMUCHIBAIOTCS OCHOBBI Pa3BUTHSI KPEaTHBHBIX
KOMIETEHIIMI OakanaBpoOB MEAArorMYecKux By30B MPHU OOy4YEHUH HX
bu3uku.

B Bex coBpeMeHHBIX HH(POPMALMOHHBIX TEXHOJOTHUH U
Mearorn4ecKuX NHHOBAIIMH MpernoiaraeT HaJuunio y HAaYMHAIOIIETO
nenarora no (M3MKe TaKUX KauecTB KaK: MOOMIIBHOCTb, ObICTpas
peakuys B MEHSIOLIUXCS YCIOBUSAX, OCBEIOMIIEHHOCTh B HAyYHBIX
JOCTHXKEHUSIX IO MpeAMeTy (U3MKa, KpeaTUBHOCTh. [ MOATOTOBKU
CHEIMAJINCTOB HEOOXOAMMO Ha BCEX CTYNEHSX 0OydeHus 1o Gpusnku
OpraHu30BaTh Mnpouecc (GOPMUPOBAHUS U PA3BUTHUS Y HUX KPEaTUBHOU
KOMITETEHTHOCTH — UHTETPaTUBHO AMHAMHUYECKOTO Ka4eCTBa JINYHOCTH,
KOTOpBIE TPOSBISIIOTCS B CHOCOOHOCTH HAXOIWTh OPUTHMHAIIbHBIC
pelIeHns 3a/1a4, BBISBIISATH HOBbIE MOJXO/bl B MX PEIICHUHU, UCTIOIb3YS
HECTaHJApTHbIE, (U3UKO — Maremartuueckue Metoabl [2]. bbum
YUTEHBI OOIIMEe TPEOOBAHUS K CO3JAHUIO MOJEICH MpeIOKCHHBIC
A. M. HoBukoBeiMm u [I. A. HOBHKOBBIM: IpOCTOTA, aJ€KBATHOCTb,
MHT€PEHTHOCTh OCHOB Pa3BUTHS KpEaTUBHBIX KOMIETeHUUH [3].

HHrepeHTHOCTH obecrnieynBaeT JOCTAaTOYHYIO CTETICHb
COTJIACOBAaHHOCTH CO3/1aBa€MO MoOneNnu ¢ 00pa3oBaTeIbHOM Cpemoi
By3a, B Hell oHa OyneT (YHKIHOHMPOBATb, pPa3BUTHE KPEATHBHBIX
KOMITETeHIMH Oynymux yuuTenei npu ooyuenuu ux pusuku. [Ipoctora
Pa3BUTHSI OCHOB KPEATUBHBIX KOMIETEHIMH y OyaylIMX ydyuTemnei
(U3MKN TOCTUTaeTCs BEIOOPOM Ba)KHBIX CBOMCTB, YTO oOecredrnBaeT
yA00CTBO MPHU MOHUMAHUU ATUX OCHOB JIPYTUMH UCCIIEA0BATEISIMH.

AJNIeKBaTHOCTb Ppa3BUTHSI OCHOB KPEaTUBHBIX KOMIETEHIMH Y
Oyaymux yuurenen (GU3MKH — 3TO 3HAYUT OCYIIECTBICHUE TOCTHKECHHUS
MOCTABJICHHBIX LeJIel MTPU 00y4YEeHUHU CTYIEHTOB OCHOBAM (PU3UKHU.

B cootBercTBUU ¢ TpeOoBaHMSIMH OOpa30BaTENbHBIX CTaHAAPTOB
PecnyOnmuku ~ Y30ekucTaH, NpeAbSBISIEMbIX K BBIITYCKHUKaM
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MeIarorn4eckix By30B, MPO(eCcCHOHATbHBIE KOMIETEHIIUN OyIyIIero
yUUTENsA, ToApa3yMeBaeT (OpPMHUpOBAHHE Yy HETO KpeaTHBHOM
KOMITETEHITUH.

[Tegarorudeckoe oOpa3oBaHHWe, KOMIIETEHIIMU (HOPMHUPYIOTCS
y Oyaymero yuutens (U3WKA B TIPOLECCE OCBOCHHUS HE TOJBKO
CHeIHaIbHBIX JUCIMILTUH, HO U 00111e00pa3oBaTeIbHbIX.

Ob6s13arenbHOE OCBOEHUE GU3NYECKUMHU 3HAHUSIMHE, IPETYCMOTPEHO
oOpa3zoBaTelbHBIMH  CTaHmapTamMu  Pecniyonmuku — Y30ekucTaH,
CIIOCOOHOCTh ~ WCIOJB30BaThb €CTECTBEHHO HayuyHble 3HAHHS IS
OPHEHTUPOBAHMA B COBPEMEHHOM HWH(POPMALMOHHOM MPOCTPAHCTBE
[4]. 3naunt, hopMHUpoBaHHE KpEaTMBHOW KOMIIETEHTHOCTU OyIyLIUX
yUUTENeH, MOXET MPOUCXOAUTh MpU  OOyYEHHH CTYJEHTOB BCEX
npodueil MOArOTOBKH.

[lpyHUMI  TOCNIEAOBAaTEILHOCTH  3aKJIIOYAeTCsl B IOJTAITHOM
pa3BUTHM OCHOB (OPMUPOBAHMS KpPEAaTMBHON KOMIIETEHTHOCTH
Oy/yIero y4uremst QU3UKH, 3Tabl Pa3BUTHSA CICTYIOT OJUH 32 JIPYTHM.

N3yuyenue OCHOB (PU3UKK TMPEAOCTABISIOT BO3MOXKHOCTH JJIs
(dbopMHpOBaHUS KpPEAaTMBHON KOMIETEHTHOCTU OyIyluX Yy4HuTelaen
¢bu3nKH, a TaKKEe MaTEMaTUKA U HH)OPMATHKH.

Hamu Obuto mpoaHaidM3UpOBAaHO COJEpKaHUE KOMIIETEHTHOCTU
no (U3MKK A8 pa3sHOro NpoQuias MOATOTOBKM HAIPaBICHUS
[I€1aroru4ecKoro 00pa3oBaHusl.

duznyeckasi KOMIETEHTHOCTh — 3TO UHTETPAaTUBHOE, IUHAMUYHOE
CBOWCTBO JIMYHOCTH CTY/IEHTA, XapaKTEPU3YIOIIETO €ro crocoOHOCTh
U TOTOBHOCTh HCIIONIb30BaTh B TNPO(eCCHOHATBHON JAeATEIbHOCTH
METOJIOB (PU3UYECKOTO MOACIUPOBAHUS [S].

WUnes mnpumeHeHuss (GU3MUECKMX 3HAHUM  JUISL  peIICHUs
npoecCUOHAIBLHON  3amaud  00NagaeT  HECTAHIAPTHOCTBIO U
MOTHUBHPYET CTYJEHTa K OCYUIECTBICHUIO KPEaTUBHOU EATEIbHOCTH,
3TO  crmocoOCTByeT (OPMHUPOBAHUIO M PA3BUTHUIO KPEaTUBHOU
KOMITETEHTHOCTHU CTY/IEHTOB.

=
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Onwupasicb Ha npuHIUNBI 00y4yeHus matematuku JKypasnésoit H.
A. 1 Yupkosoii O.B., MbI c(hopMyTupoBa OCHOBHBIE TUIAKTUIECKHE
HNPUHIUIBL (OPMUPOBAHUS KPEATUBHOM KOMIIETEHTHOCTU OyIyLIero
yautensi (U3MKU B Mporecce ero o0ydeHus 3TO: 1eIeco00pa3sHOCTh,
MOCJIEIOBATENBHOCTh U IPEEMCTBEHHOCTh, TBOPUECKAsl aKTUBHOCTb U
T.I.

[Tpuniun nenecoodpaszHoctu 00yCIaBIMBAET OPUCHTUPOBAHHOCTh
KOMITOHEHTa METOIUKU (POPMUPOBAHUS KPEATUBHOW KOMIIETEHTHOCTHU
y Oyaymux yuuTeneil (U3MKM Ha COLMAIbHBIA 3aKa3 oOLIecTBa
cucreMe 00pa30BaHUs, BRIPAKEHHBIX B 00pa30BaTeIbHBIX CTaHIAapTax
PecnyOnuku Y36ekucras.

Ha mnepBoM Kypce menarorn4eckux BY30B, OCHOBHOH IIEJIbIO
dopmupoBaHus y OyAymMx ydyuTenedl (U3MKKA TpencTaBICHUH O
KpeaTHUBHOW JIeATEIbHOCTU U PAa3BUTHUIO MOTHUBALMU U BKIIIOYEHHIO B
Heé B Mpolecce M3ydeHus (PU3MKH, MPESYCMOTPEHHBIX y4eOHBIMU
wianamMu  Briciiero o6pazoBanusi. JlocTmkeHHE STOH €T MOTYT
MO3BOJIMTh HAa BTOPOM, TPEThEM KYypCE€ OpPHUEHTHUPOBATh OyayIIuX
yuuTeneil Gu3uKu Ha npruoOpeTEeHNs OIbITa KPEaTUBHOM 1EATEIIbHOCTH
3a cuéT nepeHoca MMENMxcs (GU3NIECKUX 3HAHUH B HECTAHIAPTHYIO
cuTyanuio (MpU PEIICHHH KPEaTHBHBIX 3a]lad U TECTOB MO (pu3mKe).
Pesynbrarel, KOTOpblE MBI MOJIYYWJIN Ha NIEPBOM U BTOPOM Kypce IpHu
OOy4YeHUHU CTYIEHTOB (DM3MKH, OOyCIaBIMBAaeT Ielb (HOPMUPOBAHUS
KpEaTUBHOW KOMIIETEHTHOCTH Y CTYIAEHTOB TPETEro M 4eTBEPTOrO
KypCOB — pa3BUTHE KPEAaTHBHOM KOMIIETEHTHOCTU OOYYaIOUIUXCS 10
CpPEIHET0 WM BBICOKOTO YPOBHS B MPOIIECCE MPUMEHEHHS (PU3NIECKIX
MOHATUI K BBINOJIHEHUIO HAyYHO — MCCIIEIOBATENILCKOIO MPOEKTa.
Lenu sTanoB oOydeHUs SIBISETCS JIOTUYECKHM IPOAOJIKEHUEM, TOU
paboThl, KOTOpasi NPOBOJAMIIACH J0 ATOTO.

[Tpunun HETPEePbIBHOCTH, MIOCJIEI0BATEIbHOCTH u
IIPEEMCTBEHHOCTH OTPAXKaeT B3aUMOCBSA3b Pa3IMUHBIX 3TAIIOB Pa3BUTHUS
1 (popMHUPOBAHUS KPEATUBHON KOMIETEHTHOCTH OyaylIuX Yy4yuTelen
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U 3TaroB oOydeHUs B By3e. BaykeH Takyke MPUHIMIT CO3HATEIBHOCTH
M TBOPYECKOM aKTUBHOCTH OOYyYalOMIMXCSA, YTO OOYCIIOBICHO
cnenudukor oOpa3zoBaTebHOTO pe3yibrara (hopMupoBaHUE OOIIECH
KOMIETEHTHOCTH CTYJAEHTOB), 3TO BO3MOXXHO JIMIIb B YCJIOBHUSX
AKTUBHOW JIEITEJIBHOCTH CTYICHTOB W OLEHKE €€ pe3ynbraroB. B
OCHOBax dbopMupoBaHUs KpEaTUBHOW KOMIETCHLIUU OyIyIInux
yuuteneil pU3NKM BBIAECICHO HECKOJIBKO ATAIOB: IMOATOTOBUTEIBHBIMH,
HayaJbHBINA, POPMUPYIOLIHMA, 3aBEPIIAIOIINN.

1. IloaroroBurtenbHblii 3Tanm. Ha sTom »sTame Hamu ObLIO
OTIPENENIEHO COJepKaHWE KPEaTUBHOW KOMIETEHIMH OyayIIero
YUUTEIS 110 GU3UKE U €€ MeCTO B MPO(HeCCHOHATBHON KOMIIETEHTHOCTH
HAUMHAIOUIETO MPEeNoaaBaTelisi, pacCMOTPETN BO3MOXKHOCTh, KaK 9Ta
KOMIETEHTHOCTh MOKET ()OPMHUPOBATHCS B ITpOIIecce 00yUeHNUs (PU3HKH.
Hamu Obul pa3paboTaH KOMIUIEKC KpeaTHBHBIX 3ajlad MO (U3HKe,
COOTBETCTBYIOIIMX CTPYKType M KpPUTEpUSM C(HOPMHUPOBAHHOCTU
KpEaTUBHOW KOMIIETEHIINH, a TaKKe IIKaja JJIsi ONpeAeTeHUs YPOBHS
c(OpMUPOBAHHOCTH KpeaTuBHOM KomreTeHTHocTH. [lpu gaHHOM
HCCIICIOBAHUU MBI OIUPAIUCH HA CIENyIOIIUe TPEOOBaHUS:

- IEJIOCTHOCTH (M3MEPEHNE MMEHHO KOMIIETEHIINH);

- BAJIMTHOCTH (aJIEKBAaTHOCTb, TOCTOBEPHOCTB);

- Ha1&KHOCTH (TOYHOCTh U3MEPEHUS, OTYYEHHUE TEX e Pe3yIbTaTOB
MIPU IOBTOPEHUU U3MEPEHHUSI B TEX )K€ YCIOBUSX);

- OOBEKTUBHOCTh (HE3aBHCHUMOCTb W3MEPEHHUS KOMIIETEHIMH OT
HCcCIIe0BaTes );

- TEXHOJIOTHYHOCTH (yA00CTBO UCIIOJIL30BAHUS);

- SKOHOMUYHOCTbH (HCCJIEJOBaHHE SKOHOMHO MO ¢UHAHCAM M TO
BpPEMEHU €TI0 IIPOBEICHMUS);

- OTKpBITOCTh (OOywaromiyecsi 3apaHee 3HAJIW O KPUTEPHUSIX HX
OIICHUBAHUA).

Ha ocHOBe moAroTOBUTENILHOTO 3Tania MbI IPOBEJIX BTOPOI 3Tl
WCCIIC/IOBAHMSI.

=
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usuku 6 nedazocuueckux y3ax

2.HavaabHbIidTaN. L{enb npoBeieHNs 3TOro 3Tana—yCcTaHOBICHHE
y CTYIEHTOB YpOBHSI C(HOPMHUPOBAHHOW KOMIIETEHTHOCTU: HU3KHIA,
CpEAHUM, BBICOKHUH.

3.®opmupyromuii 3tan. Ha 3tom sTane npoBoAMIOCH MOBBIILICHUE
YPOBHS Pa3BUTHUS KPEaTUBHOW KOMIIETEHTHOCTH B IIPOLIECCE U3YyUEHUS
¢uzuku. OTHenbHO NPOBOAWIICA C TMEPBBIM, BTOPBIM, TPETHUM U
4eTBEPTHIM KypcaM OOy4eHUs CTY/IEHTOB.

Urobbl chopMupoBaTh KpeaTWBHbIE KOMIETEHIMH OyIyIInux
yuuTeneil mno (QU3MKM, TPUMEHSUTUCh pPA3IUYHblE METOAbl U
MHHOBAIIMOHHBIE TEXHOJOTUHW B OOY4YEHHHM, OCHOBHBIE METOIbl U
TEXHOJIOTMM ObLIM  pa3zpaboTanbl cTyneHTamu. PopMHpoBaHUE
KpeaTHUBHBIX KOMIIETEHIIMH Y CTyAEHTOB Pa3HbIX KypCcOB IMPOUCXOIUIIO
Ha JICKIMOHHBIX, NPAKTHYECKUX U JaOOpaTOPHBIX 3aHATUSAX IO
¢buznyeckum nucuuruinHaM. [Ipu oprannzanuu 3aHsATHI HCTIOIB30BAIN
aHAJIOTUM, CpaBHEHME, aHajIu3, CUHTE3, a TaKXe OINUPAJINUCh Ha
KU3HEHHBIA ONBIT YK€ pabOTaroMMX B LIKOJE CTYyAEHTOB TPETHETO U
4eTBEPTOro Kypca.

4.3aBepmiaromuii 3tan. [locnennuii sTamn Hamero UCCIeAOBAHUS
ObUT MOCBSIIEH OLEHUBAHUIO PE3YJIbTATOB, HACKOJIBKO BOCTPEOOBAHBI
OKa3aJIMCh METOAbI, COJEpKaHuEe U CpeAcTBa 00yyaromiero mporecca
1o (uzuke.

Mpl cMOIIM JMAarHOCTUPOBATH PE3YJbTaThbl HCCIEIOBaHUS C
IIOMOIIBbI0 METOJUKH, KOTOPasi MO3BOJIMIIA OLIECHUTh KPEaTUBHOCTh KaK
JUYHOCTHYIO XapaKTEPUCTHKY CTYIEHTA WIIU UCXOJ] €TO AESITEIbHOCTH,
B OCHOBHOM HCIIOJIb30BaJIi KPEATUBHO — OPUEHTUPOBAHHBIE 3a/1aHU.
Otu 3a7aHKsT OBbLIU OLIEHEHBI C KPUTEPUSAMU Pa3BUTHS (OPMUPOBAHUS
KpEaTUBHBIX KOMIIETEHIMH, TaKXe Mbl OIpPENEIWIN YpOBEHb €€
c(OpMUPOBAHHOCTH (HU3KUH, CPEIHUM, BHICOKHUIT). MBI HCII0JIb30BAIN
IIPY 3aBEPIIAIOIIEM 3Talle 3KCIEPTHYIO OLIEHKY, ONMCHIBAIOUIYIO B
pabote Eroposoii U.C.

MBI MOMy4YMSIM AAaHHBIE O TOM, Kak (OPMHpYETCsl KpeaTUBHbIE
KOMITETEHIIMH y OyyluX yuynuTene (U3MuKH Mo ITarnam, IpuBeICHHbIM
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B 2TOM cTtarbe. HamMu OBbLIM MONyYEHBI CIEAYIOIIUE PEe3yabTaThl 1O
MPOBENEHHOMY NEarOTHIECKOMY HCCIIEI0OBAHUIO:

1. HaGxromanock MOBBIIIEHHE MOTHBAIUU CTYJECHTOB Pa3HBIX
KypPCOB K MOMBITKAM UCTIOIh30BaTh KPEATHBHYIO JIESATEIBHOCTS;

2. CryaeHThl HAyYHJIUCH MOJTH30BAThCS HABBIKAMHU KPEATUBHOU
JESITEILHOCTH, OCOOCHHO, TEM CTYICHTBI, KOTOPBIE YK€ padoTaloT B
y4eOHBIX 3aBEACHHUSIX.

3. TloBbllIeHre M OCO3HAHUS BAXKHOCTH TPUMEHEHUS KpEaTHBHOU
KOMIIETEHTHOCTH OyIIyIIero yuuTelsi PU3UKU B MPOIIECCe O0yUCHHUS.
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VKUMUuOa anono2us 6a Swot maxaui Memooaapuoar Gouodanranui

WHHOBAIIMOH EHIAIIIYB ACOCHIA IPUMYTKA3T Y-
JAPTA JIOUP MAB3YJIAPHM VKUTHUILJIA AHOJOTHS BA
SWOT TAXJIUJ METOJIAPUJIAH ®OMIATAHUIII

b.A. Tynanosa, A/[Y ¢usuxa xagedpacu xkamma yKumyeuucu.

Yuby makonaoa apumymrazeuunap gusukacunune yKumuiumiuea
axamusam oOepunub, ynoa manadaiapea aHeu OunuMIaAp Oepuruuuod
AHONO2USL YCYIU 64 APUMYMKA3LUYIU OUOOIAPHUHE Myplapuea ouo
mavaymomaapuu SWOT maxaun memoou époamuda ykumuwi épumud
bepunean.

Kanum cysnap: apumymkazeud moooa, 21eKmp YMKA3Y6UaHIUK,
o0uoo, ounum, anonoeus, SWOT maxaun, yznawmupuud.

B smou cmamve ocsewgenvt npenodosanie ¢ noMoubio Menooos,
ananozuu s uzydenue usuxa norynposoonuxkos u SWOT ananus npu
Usy4eHuu NoaynpoBoOHUKOBBIX OUOO08 PA3IUYHO20 GUOA.

Knrouesvie cnosa: NOYNPOBOOHUKOBOE seuyecmeo,
NMEKMPONPo8OOUMOCmy, 0U00, 3Hanue, auanozuss SWOT amnanus,
oceoeHue.

This article covers teaching methods, analogies for the study of
semiconductor physics and SWOT analysis in the study of semiconductor
diodes of various kinds.

Keywords: semiconductor substance, electrical conductivity, diode,
knowledge, analogy SWOT analysis, development.

SpumyTKazrud MoAIaIap Ba yaap acocuia Taiépianran ac6obmnap
Xama Kypuiamanap ToOopa KeHT Kyinamaa KYJIIaHwinO, aiHuKca,
paaMOdNIEKTPOHHKA,  TEJIEBUACHHE, HSHEPreTHKa, KOCMOHaBTHKA,
THOOMET Ba KOMIMBIOTEp TEXHUKACHAA SPHUIINIAETTaH IOTYKIapHU
APUMYTKa3rMWIapCcu3 TacaBByp ATHO Oynmaian. Xo3upaa anoka
TU3UMHUJA OOIIKAPYB Ba HA30paT KypuiMalapu Ba Iy KaOW KyNruHa
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ANIEKTPOH acOOOTApHUHT ACOCHHH SIPUMYTKA3TUWIN MaTepuaiiaH
scalifaH HMHTErpaJl MHUKpOCXeMmallap TallKWil Kuilaau. bymapHuHT
Heru3uaa SIPUMYTKA3TU4 MOJJAJApPHUHT acOCHil Xoccalapu &Taau,
S’bHU yJap TalIK{ TabCUpIapra KyJa Ce3rup, yiaap 3aMHUHUA HIiiab
yuKapuiIaéTran acOOOIapHUHT Ba3HU Ba Yidamiiapy, UILIAl MyIaTu
ury 6unaH Oupra ylIapHUHT TYpJd TallKU TabCUpiapra YdJaMIIAINTU
éramm [1].

XKaxon mukuécuia Tabaum 0apKapop TapaKKUETHUHT TAbMUHIIOBUU
omuiu cudaruga ytupod stunran Ba FOHECKO tomonuaan xabyn
kunuHU0, 2030 tinnrada 6enruianrad Xankapo TabJIuM KOHISTIHSICH A
“byTyH xa€t gaBoMuaa cuatiu TabIUM OJUIITra UMKOHUAT SpaTHuil’
[2] xo3upru KyHHHHT noi3ap0 Basudacu cudaruga OenruiiaHraH.
Kymnanan, kyrurad puBOXKIIaHTaH MaMIIaKaTiap Taxpudanapura Kypa
Tanabanapra (pU3MKAHUHT XycCycaH, SpUMYyTKasruujaap (U3NKaCUHU
VKUTHUIIHU STHa/1a PUBOKIIAHTUPUII Ba aMaJUETTa TaTOMK KHJIUIITHIHT
VKyB-METOAIMK TabMUHOTHHHM TAaKOMHJUIAIITHPHUII OYHWYa THU3MMIIH
unuiap oiud OOpUIMOKIA.

Anbarta, Oynmail mmapowtna Oapya TabiIuM —TU3UMIIApUIA
SpUMYTKa3ruuiap (U3NKACHHH  VKATWIHMIIUTA KAaTTa  aXaMHsT
Ooepunran. Illy wmakcagma PecnyOnukamuzna —sSpuMyTKa3zrudiap
¢uszuKkacu coxacuia WIMUN - amanuii TAaAKUKOT HIuiapu GaHmap
akaJeMUsIC MHCTUTYTIapuIa, OJui YKyB I0pTiapu Jaboparopusiapuia
yHyMIH onub Oopuimokaa. by aca onuii TabauMm Myaccacaniapuaa
ApuMyTKa3ruuiap (Qusukacura [OWp MaB3ylIapHH YKUTHITHUHT
yciyOuil acociapuHU siHaJa TaKOMUJUIAIITHPUII 3apypaTWHU o3ara
KEITHPAIH.

VKyBunra XaMma HapcaHu YPraTUIIHMHT WIOKH YK, IEKHH YHTa
OWIMMHM MYCTaKWJ OJUIIHH, KATOO OWIaH WIUIANIHU, OJWHTaH
OMIMMHU aManuETa KYJIail OMUIIHUA YPraTUill MyMKUH Ba 3apypaup.
ByHuHr yuyH OMpMHYWAAH, AapcAa YKyBUMJIAPHU TMACCHB SIIUTYBYU
XoJartura 4YeK KyWuO, YIapHUHT MYCTaKWJd HWOUIAl XaKMUHU
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KEeHTalTHpHILTa KaTTa 3THO0p KapaTuil kepak. IKKuHuuaaH, xap Oup
Jnapciaard Map3yJap KyJaMUHM KEHTaWTHPUII, KaTTa MaB3yJapHU OUp
Heya jgapcnapra Oynu0d YpraHuin camapacu3pok SKaHU TakpuOamaH
KYpHUHraH. Y UnHYHMIaH, OMIIMMIIapHU MyCTaXKaMJylallira iy HanTHpUirad
BAKTHU KYIAUTUPULLI JIO3UM.

Kyiinnran Tamabnapra sxaBo0® Oepanuran gapciaapHH TAIIKUIT STHIIT
YpraHuiIvig 103uM OYIran MaB3y €K1 MaB3ynap Kyjaamura OOFIUKAND.
Tanabanapra sstHru Ounumiiap OepuauIIKaa yaap OuiiaH TylryH4agapra
TasHUIL 3apypiauru tabuniiaup. Onuil TapauMaa GU3MKa KypCUHUHT
Typiu 600IapuHU YKUTHUIIIA WITApU YpraHWwIrad 6o0mapaaru MabiyM
TyuryH4anap €k popmynanapaas (oiinanaHuin KeHr Hynra Kyiuiaras.
bynnait ypranum ycymiapu KAaTropuJa aHAJIOTHs, SbHU YXIIAIUIMK
TylIyHYacuaaH (o janaHuim MyMKYH.

Ananoruss MasMyHaH €KM IaKiIaH HQPOJAJaHUIIN MYMKHH.
VkutyBun ananorus ycynunas GoiIaTaHUIIN yayH TyIIyH4aIapHHHT
Ma3MyHH Ba LIAKIM ¥3apo MYBOQUKIMK YErapacuHU SIXIIU OWIIHINN
3apyp. byHUHT yuyH YKyB Marepuanura ;XKuaaui Ba HyKOAUN EHAINIII
tanab strmanm [3].

Mabaymky, SpUMyTKazruwiap (u3MKacura J0Mp MaB3yJapHU
ymMyMuil  Qu3MKa Kypcuga KyWuaarum KeTMma-Kemivkaa wudopaamail
MYMKHH:

WIEKTP YTKAa3yBYAHJIMK, OJJIEKTPOH Ba KOBAaKJIap, XyCyCHUH Ba
apajamMaiy YTKa3yBUYaHIIHK;

ANIEKTP YTKa3yBUAHIMKHUHT Xapoparra OOFIHKINTY;

KOHTAaKT  XOAMCalapW, JHOX Ba  yHMHI  BOJbT-aMIEp
XapaKTePUCTHUKACH;

TPaH3UCTOP Ba YHUHT MILIAIIH;

APUMYTKA3TUWIM acOo0map Ba YAApPHUHT KYJUIAHWIMILH, JHOA
épaaMuia TOKHH TYFpUIIALL, TPAaH3UCTOpa Kydau THpHUI, (POTORIEMEHT
épraMua dIEKTP SHEPTUACUHHU OJIHUIIL.

SpuMyTKazruunapaa  ANEKTp 3apsSAMHUHT  KYUYUIIMHHA  KOBaK
XapakaTd OpKajlu TYUIYHTHPHUII MypakkaOpok. Kunorearp 3anuHuHT
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Oup KaTopuHH 0JIMO, YHMHI YeKKacuaaru Oup Oymn koira €Humaru
OJJAMHHUHTI KYYHIIIH, YHUHT KOMUIa 3¢a KEMMHITHY OJAMHUHT KYy4YHUIIU Ba
XaKa30 KeTMa-KeT KY4HIUIap OpKaJlu Oyl YpuH KaTOPHUHT MKKUHYU
YeTUra XxapakaTuHU KOBaK XapakaTH 7e0 TacaBByp THUIIA]IH.

Jlonsia AOMMUM 3JEKTP TOKUHUHT OUMp TOMOHJIaMa YTHUIIUHU CYB
OKUMHUHHM OHp TOMOHJaMa YTKa3yBUM KIAMAHIM KyMpaK MIUIAIIN
OpKaJIy TYLIYHTUPULI MyMKHH.

SApumyTKazruunap (¢uzMKacura JOUMp MaB3yJapHU YKUTHILIA
aHasnorusiad (oiaTaHuIl acocaH YKyBUMIapra Oepuiral Mypakkao
TYIIyHYa Ba KOHYHUSTIAPHU Y3IAlITUPHUIUIAPUHU E€HIMILIAIITHPHIL
Makcaauaa Kyuanwiaan. Kyiuiran macanand €4yl y4yH aHaJIOTHus
yCyIU WMKKWA WYHANMUIIU: OEBOCHTA aHANOTHs YCYAWHH KYyJIaml Ba
Oepuiran Macaja MapTHra aHajJor TH3MMHH KHIUPUII Kepak Oymaau.

AHaJorus YCYJIMHUHI HEruM3uja Takkocaam €raau. Typnu
Xonucanap, KOHYHMSATIAp XYCYyCHSTIApPUHUHI y3apo YXIIAIIUTH
(akaTTMHa TAKKOCTAIl OpKaJu HMKKUTa €KW yHIAH Kyn Oenruiapu
Oyiinua aHUKJIaHaIH Ba OOIIIKA XyCYCHUSTIAPUHUHT YXIIAIITATH XaKu1a
XyJI0ca KWIMHAIY.

Onuii TabIuM Myaccajapuja UIyHAal MyaMMOJapHU XaJl KUJIHIL,
JapciapHy sHaZa caMmapaid aMaira OIIMpHIga Kyiuaaru OaéH
KWJIMHTaH YKUTHITHUHT MHHOBALMOH IIaKJ, METOMJIApUHHU TajOuK
KWJIAII TAKPUOACHHU alpUM KUXATIAPUHH KYPUO YUKUIITH:

SApuMyTKa3ruvv quojjiap Xakuaard Hazapyui Oniumiiap Ba aMainui
TaXpuOaIapHH Tax I KMIIHUII Ba TAKKOCTIAI OpKaiu yiody acoobmapra
ouJ1 OUJTMMIIApHU MyCTaxKamilall, TakpopIal, 0axoiall, MyCTaKuiI Ba
TaHKUIUH UKpIanIHA Xxamaa TadakkypHu makmutantapuiga SWOT
TaxXJIMJI METoAUAaH (POHAaTIaHuIT MyMKUH. YIIIOy METOJ MyaMMOHUHT
acoCHil TYPT JKMXATHHH GPUTHINra XH3MAT KWIajd. YKyBUHIap
MaB3yHUHI Ma3MyHHra MOC MyaMMOJIapHH arpodunya YpraHuiil
OpKaJIM MOXUSATH EPUTHIIA/IN, YIIAPHU KEATUPHO YMKapyBYH OMUIUIAPHU
1310, XaJl KWW UMKOHHSATIApU Tonuaaau [3].
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Maskyp MeTon acocua SpUMyTKa3ru4wIn JUOUIAp TYPT HYHAIMII LA
Kypub umkumuO Myxokama KwimHaau. Kyiwmarm okagBanga
APUMYTKA3TUWIM AUOMJAPHUHI Ky4JId Ba KydCU3 TOMOHJIAPU, WYKU
MMKOHMATIApU Xamzaa ymOy acOoOmapaan doiinananumiga caioui
TabCUP KYPCATyBUU KypCaTKUUIapu KEATUPWITaH. by MabiiyMOTIIapHH
xanpastamtupuin; SWOT, MaHTUKUI KaaBaiaap, KypraaMadilInuK
Ba TasHY Oeirmiap MeETONIapura acocliaHaJud Ba TakpuOalapHU
¢daomurunyu TabMuHiaiau (1-xansan).

SpuUMYTKa3rU9iIM JUOATAPHUHT TypIapura ouj MabJIyMOTIapHH
SWOT Taxiwit MmeToau épaaMua YKUTHIIT

1-orcaosan
Spum
yTKas3-
M W-kyucu3z TOoMO- | O-HUMKOHUAT- T-xaBd-
TM 91 U | S-Ky4JIu TOMOHH.
HUL. JIapH. xaTap.
acOoOHUHT
HOMU =
Onaui dIiek-
ATpod MyXUTHHHT
Canoar  4acTto- VHAaH IOKOpU | TPUK TapMOK-
Tact wuac- TeMIepaTrypajiapu
tacugarn 50 I'mg yacToTaJaru | HUHT 4acTo-
ToTamnu| . WY OpaJIUFU-
. y3rapyBuaH TO- ToKIapHu XaMm | tacu 50 I’
TYFPUIIOB . JaH  OLIMACHIU .
KIapHU  TYFpH- . TYFpUIAIIHU | JaH  OpPTUO
YU TUOJI. . Ba KamaiiMaciuru
naian. MYMKHH. KEeTMAaCIHTH
Kepax.
KEpaK
Okopu Takpo-
Wmnyncna | 9XMnapna ymnos- ST— D b wnauknu | Kusuranna
o -n
HIDTaii i un onement cu- | ¥ Y CUTHaNImTap- | COByTud Ty-
JNMEKTP  CUFUMH
ran aumon- | ¢arupa WIDIaTH- . HU OIIKOp KH- | PHUIIHM Tanad
KHYHK OYTasm.
nap. T, JWIIJa WIUIATH- | KUTafu.
JJaan
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DIEeKTPOMarHuT Arap  nuon
TeOpaHUIIIapHU -n YTHIITa Kell- TYFPUIOB-
P P pny 300 MI'nm nau y¥Pp

s BYXKYIAra KeITH- | THPWITAH TAalllK{ gy cXemara
VYra 1oko- . IOKOpPH YacToTa-

pulll, KydYalTH- | KyWIAHHIIHH Oup ynaHca, OyH-
pu  dYacTo- mapAa  paamod-

. pHILl, YaCTOTAHU | KUCMH JIUOJHUHT Ja  CHUFUM-

Tara Myi- N JIEKT

kymatupuim, | 6aza  Kapuiuiu- HUHT TabCUPH
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UZLUKSIZ TA’LIM TIZIMIDA O‘QUVCHILARNING
KOMPETENSIYALARNI RIVOJLANTIRISH SHAROITLARI
VA TASHXISLASH JARAYONI USULLARI

H. N. Bozorov, TDPU “Fizika va uni o ‘qitish
metodikasi” kafedrasi o ‘qituvchisi

Ushbu maqolada uzluksiz ta’lim tizimida o ‘quvchi va talabalarning
tayanch kompetensiyalarini rivojlantirish va tashxislash uchun misol va
masalalar hamda taklif va tavsiyalar bayon etilgan.

Kalit so‘zlar. Kompetensiya, tashxislash, bilim, fizika, topshirig,
kreativ, fizik diktant, metod, elektr, matematik savodxonlik.

B oannoti cmamue usnodcenvl npumepvl U 60NPOCHL, A MAKHCE
NpeosodceHUsl U PEeKOMEeHOayUlU no OUASHOCMUKe U pa3zeumuio 0a308bix
KOMNemeHyuil y4auuxcs u cmyoeHmo8 6 cucmeme HenpepuleHO20
obpazosanuisl

Kntoueswvie cnosa. Komnemenmuocmos, ouaznocmuxa, 3Hauue,
¢husuka, 3adanue, KpeamusHOCMb, PUULECKUL OUKMAHM, MEMOOUYECKAs,
NEeKMPUIecKas, Mamemamuyeckas epamomHoOCmb.

This article presents examples and questions, as well as suggestions
and recommendations for the diagnosis and development of basic
competencies of students and students in the system of continuing
education.

Key words. Competence, diagnostics, knowledge, physics, assignment,
creativity, physical dictation, methodical, electrical, mathematical
literacy.

Bugungi kunda ta’lim tizimida ulkan islohotlar amalga oshirilmoqda.
Jumladan, fizika fani bo‘yicha amalga oshirilayotgan ilmiy tadqiqot
ishlari va o‘qitish metodikasini rivojlantirish magsadida O°zbekiston
Respublikasi Prezidentining PQ-5032 sonli qarori qabul qilindi.
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Ma’lumki, ijtimoiy buyurtma asosida ta’lim muassasalarining
mutaxassislik fanlarining o‘qitilishiga ustuvorlik beriladi. Ta’lim
muassasasi bitiruvchilariga qo‘yilgan malaka talablari, ya’ni,
o‘quvchilarning fanlar bo‘yicha bilim va tayyorgarlik darajalarini Davlat
ta’lim standartlari belgilab beradi hamda ushbu me’yoriy hujjat o‘quv
reja va dasturlar, darsliklar, qo‘llanmalarni ishlab chiqishda asos bo‘lib
xizmat qiladi. Umumiy o‘rta ta’limning Davlat ta’lim standartini belgilab
beruvchi mazkur qaror Vazirlar Mahkamasining 2017-yil 6-apreldagi
187-son qaroriga asosan qabul gilindi. Ushbu me’yoriy hujjatda barcha
fanlar qatori fizika fanidan uzluksiz majburiy ta’limning Davlat ta’lim
standartini takomillashtirishga qaratilgan, kompetensiyaviy yondashuvga
asoslangan yangi taxrirdagi standarti amalga joriy etildi. Mazkur hujjat
fanlardan Davlat ta’lim standarti talablarini bajarish, ta’lim oluvchilar
tayyorgarligining zarur va etarli darajasi hamda bitiruvchilarga nisbatan
malaka talablarini belgilab beradi [1].

Bu talablar o‘quvchilarning o‘quv yili davomida olgan bilim,
ko‘nikma va malakalarini gqanchalik darajada yodida qolganliklarini
va keyingi sinfda fanni o‘zlashtirishga qanchalik tayyor ekanliklarini
aniqlash, ta’lim muassasasi va undan tashqarida yaratilgan pedagogik
shart-sharoitlarni tashxislash, tayanch va o‘quv faniga oid umumiy
kompetensiyalarning o‘quvchilarda shakllanganligini baholash
mexanizmini yaratish kabi muhim pedagogik-psixologik yondashuvlarni
o°‘z ichiga qamrab oladi [3].

Tadqiqot ishimizning amaliy natijasi sifatida o‘quv jarayonida tayanch
kompetensiyalar xususan, o‘quvchilarning amaliy kompetensiyalarini
shakllantirish, rivojlantirish va belgilangan kompetensiyalarni
shakllanganlik darajasini aniqglash maqgsadida umumiy o‘rta ta’lim
muassasalarida olib borilgan pedagogik eksperiment natijalaridan kelib
chiggan xulosalar yuzasidan fikrlashamiz. Tadqiqot olib borish uchun
turli hududdagi maktablar tanlangan, bunga sabab o‘quvchilarning
kompetensiyasini rivojlantirish barobarida tajriba-sinovning aniqlik
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darajasini oshirish, shahar va tuman sharoitida maktablarda yaratilgan
shart-sharoitlarning o‘ziga xos tafovutlarini tahlil qilishdan iborat.

O‘quvchilarning tayanch kompetensiyalarini shakllantirish fanga
oid kompetensiyalarni rivojlantirish orqali amalga oshiriladi. Shu
nuqtai nazardan o‘quvchilarning dars jarayonida olgan bilimlari asosida
amaliy yoki ilmiy xabardorlik kompetensiyalarini shakllantirish,
uning darajalarini belgilash, baholash magsadida o‘quv yili boshida
o‘quvchilarning tayanch va fanga oid kompetensiyalarining dastlabki
holatini aniglash muhim hisoblanadi. Buni tegishli anketalar va o‘quv
fanlariga oid test topshiriqlari orqali amalga oshirish mumkin. Ular
mazkur o‘quv fanining xususiyatiga bog‘liq holda tanlanadi. Ona tilidan
diktant, jjodiy bayon yaxshiroq samara bersa, jismoniy tarbiyadan amaliy
mashg‘ulot orqali tashxislash samaraliroq bo‘ladi. Lekin, ko‘pgina
fanlardan, jumladan fizika fanidan test sinovlari o‘tkazilsa, qisqa
muddatda ko‘pchilikni tashxislash mumkin bo‘ladi. Test sinovlari soni
10-15 ta bo‘lishi magsadga muvofiq. Ulardan ko‘pchilik qismi javoblari
tanlanadigan, bir qismi esa, javoblari yoziladigan bo‘lishi kerak. Har
bir test o‘quvchilarning ma’lum bir bilimni, ko‘nikma yoki malakani
egallaganligini tashxislay oladigan bo‘lishi lozim. O‘quvchilarda
kompetensiyalarni shakllantirish va rivojlantirish dinamikasini o‘rganish,
tanlangan usul, metod va ta’lim texnologiyalarning samaradorligini
aniqlash, xususan, fizika faniga oid umumiy kompetensiyalarning
shakllanganligini testlar vositasida tekshirish, fanlar tarkibiga
singdirilgan, aqliy rivojlanganlikni ko‘rsatadigan topshiriglar berish
mumkin. Tadqiqot jarayonida fizikadan tuzilgan testlar ko‘proq fanga
oid umumiy kompetensiyalarni amaliyotda qo‘llay olish layogatini
aniqlashga qaratilishi lozim. Bunda uzluksiz ta’limning ikkinchi
bosqichi ya’ni, tibbiyot yo‘nalishidagi akademik litseylariga kirgan
o‘quvchilarning fizika fanini o‘rganishga bo‘lgan tayyorgarlik darajasini
o‘rganishda ularning tanlagan kasbi ham hisobga olindi.

Quyidagi test savollaridan foydalanish mumkin.
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1. Sizlarga ma’lumki, insondagi kasalliklarni aniqlash uchun
tibbiyotda kompyuter tomografiyasi ishlatiladi. Bu asbob devorlari metall
to‘r bilan qoplangan xonaga o‘rnatiladi. Sababi nimada?

A) Tashqaridan shovqinlar eshitilmasligi uchun

B) Devorlari va tomograf o‘rnatilgan plita tashqi ta’sir natijasida
silkinmasligi uchun

C) Tashgqi elektr maydonidan himoyalanish uchun

D) Tashqi magnit maydonidan saqlanish uchun.

2. Yurak urishi tekshirilganida, minutiga 75 ta urishi aniqlandi. Uning
davrini toping. (Javobi: Davri 0,8 sekundga teng)

3. Inson suyagining siqilishga mustahkamligi 17-10'° Pa ga teng.
Betonning siqilishga mustahkamligi 21 MPa ga teng. Ularni o‘zaro
solishtiring. (Javobi: Suyakniki 8 marta ko‘p)

4. Qulogqa ovozni kuchaytirib beradigan qurilma 1,5 V kuchlanishda
ishlaydi. Agar uning iste’mol giladigan toki 0,001 A bo‘lsa sarflaydigan
quvvati necha vattga teng? (Javobi: 0,0015 W).

5. Radiusi 1 mm bo‘lgan tibbiyot shprisiga 9,86 N kuch bilan ta’sir
etilayotgan bo‘lsa, shpris ninasiga berilayotgan bosimni toping (Pa)?
(J:106 Pa).

Bunday tipdagi savol va masalalar o‘quvchilarning amaliy
kompetensiyalarini shakllantirishga yordam beradi. Umuman
olganda, fanga oid kompetensiyalarni baholash me’zonlari kabi,
o‘quvchilarda tayanch kompetensiyalarning shakllanganlik darajasini
aniqlaydigan umum e’tirof etilgan usullar mavjud emas. Ularni
testlar yoki nazoratning yozma (og‘zaki ) usullari bilan ham aniqlash
qiyin. Shunga ko‘ra, o‘quvchiladagi amaliy yoki ilmiy xabardorlik
kompetensiyalarini aniqlashda an’anaviy baholash usullarini qo‘llab
bo‘lmaydi. Kompetensiyalarning shakllanganlik darajasini aniqlashning
samarali usuli bu anketalar o‘tkazishdir. Bunda o‘quvchilarda shakllanishi
kerak bo‘lgan kompetensiyalarga tegishli bo‘lgan savollar anketaga
kiritiladi. Kompetensiya shakllanganligini bitta savol bilan emas, balki
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uni qamrab olish uchun bir nechta savol beriladi. Masalan, biz taklif qilgan
(30 talik) anketa savollarida tayanch kompetensiyalar tarkibiga ko‘ra:
kommunikativ kompetensiya (1)ni, axborot bilan ishlash kompetensiyasi
(2)ni, shaxs sifatida 0°z-0°zini rivojlantirish kompetensiyasi (3)ni, ijtimoiy
faol fugarolik kompetensiyasi (4)ni, umummadaniy kompetensiya (5)lar
hamda matematik savodxonlik, fan va texnika yangiliklaridan xabardor
bo‘lish hamda foydalanish kompetensiya (6)larini gamrab oladi.

No Savollar Belgilanadigan
M ktabimizdagi qoidalarini bilaman. Bu ragamlar
| on maktabimizeagl q ‘ 232-1 0+1+2+3
oidalar guvidagilar
2 Y emlg(% fﬁgaro }Q?f}al‘ildagllmalburwatlﬁlrllrln 5 -3-2-1 0+14+243
3 ayotda o .erI'l ohlaganlarimga érishish uchun 39-1 0414243
meno ‘rganishim kerak
Agar men1 noma’qul harakat qilganlikda
4 | noto‘g‘ri ayblashsa, men -3-2-1 0+1+2+3
qlaman Ktabda biror-bir tadbirni tashkil
5 gar meng.a.ma tabda biror-bir tadbirni tashki 32-1 0414243
eAtlsh topshml?la men e . :
gar menga shaxsty ehtiyojlarim uchun pu 3.1 0414243
kerak bo‘lib golsa,men
Men o‘zimning xarakterimdagi kuchli va
6 | kuchsiz tomonlarimni yaxshi bilaman. Kuchli -3-2-1 0+1+2+43
tomonlarim
7 Men o°z shaxsiy fikrimni aytishga giynalaman | -3-2-1 0+1+2+3

O‘quvchilarga beriladigan anketa savollari bilan birgalikda ularga
to‘ldirish yuzasidan yo‘rignoma ham berildi. Masalan, agar qatordagi
yozilgan gapga to‘liq qo‘shilsa (+3) ni, agar butunlay qarshi bo‘lsa
(-3) ni, to‘la qo‘shilmasa shunga moslarini belgish, javob bera olmasa
(0) ni aylantirib chizib qo‘yish tavsiya etiladi. Agar so‘rovnomada gap
tugallanmagan bo‘lsa, uni davom ettirib, o‘z fikrini bildirishi kerak.

Jadvalga ko‘ra barcha 7 ta ko‘rsatkich o‘quvchilar tomonidan
belgilangan. Bu o‘quvchilarning masalaga ijobiy yondashganliklarini
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bildiradi. (+3) ni belgilagan o‘quvchilar eng ko‘p foizni tashkil etadi.
Tanlashga berilgan ballarni belgilashda o‘quvchilar javoblarining real
ekanligini nazorat qilish magsadida, ko‘pchilik savollarda bal belgilash
bilan birgalikda yozma tarzda javob berishlari ham kerak bo‘ladi. Bunda
ularning belgilagan balli va yozgan javobini o°zaro solishtirib, mosligini
aniqlash mumkin.

O‘quvchilarda amaliy kompetensiyalar shakllanganligini aniqlash
uchun fanlar tarkibiga singdirilgan aqliy rivojlanganlikni ko‘rsatadigan
topshiriglar berish magsadga muvofiq deb hisobladik. Bunda topshiriglar
oltita to‘plamdan iborat qilib tuzildi.

Topshiriglari tavsifi

Taklif etilgan topshiriglar savol xarakteriga ega. Ularning har birida
bittadan so‘z yetishmaydi. Siz taklif etilgan beshta berilgan gapni
to‘ldiradigan faqat bitta so‘zning tagiga chizib qo‘yishingiz kerak.

Misol: Qaysi so‘z “manfiy” so‘ziga qarama-qarshi bo‘ladi?

a) omadsiz; b) bahsli; v) musbat; g) tasodifiy; d) salbiy.

Bu holda to‘g‘ri javob “ijobiy” bo‘ladi. Ajratilgan vaqt 6 minut.

Topshiriqlar to‘plami:

1. Quyidagilardan gaysi biri natural songa kiradi?

a)1,5;b)-5;v)0;¢g)-3;d) 1.

2. Quyidagilardan qaysi biri mexanik hodisalarga kiradi?
a) suv qaynamoqda; b) muz erimoqda; v) chagmoq chagmoqda; c¢) shar
dumalamoqda; d) radiodan ovoz chigmoqda.

3. Elektron uchun qaysi zarra antizarra hisoblanadi?

a) graviton; b) pozitron; v) neytron; g) proton; d) glyuon.

4. Zaryadlarni o’zida to’play oladigan asbob nima deb ataladi?

a) Ampermetr; b) Elektroskop v) Generator; g) Kondensator; d)
Voltmetr.

Bunday yondashuv topshiriqlari berilgan so‘zlar orasida qanday
umumiylik borligini topish, ular orasidagi eng umumiy alomatlarni
topishga harakat qilish, fanlar uzluksizligiga alohida e’tibor qaratish

FIZIKA, MATEMATIKA va INFORMATIKA Somn




134 TALAB, TAKLIF VA TAHLIL

orqali o‘quvchilarda tayanch kompetensiyalar shakllantiriladi.
Shuningdek, fizik diktantlar ham o‘quvchilarning kommunikativligini,
yozma nutqining rivojlanishi hamda o‘qigan ma’lumotlarga nisbatan
e’tiborli bo‘lish ko‘nikmalarini shakllantirishga yordam beradi.

Fizik diktant:

1. Elementar zarra “elektron” zaryadining ishorasi ... zaryad
sifatida qabul gilingan.
2. Bir xil ishorada zaryadlangan jismlar o‘zaro ..., turli ishorada

zaryadlangan jismlar o‘zaro .... .

3. Gazlardan elektr toki o‘tishiga ... deyiladi.

O‘quvchilarga fanga va fanlar integratsiyasiga doir amaliy
topshiriglar berish, ularning mantiqiy fikrlashini va amaliy ko‘nikmalarini
shakllantirishga yo‘naltirilgan xalqaro baholash dasturi (PISA, TIMSS)
talablariga mos keladigan topshiriqlar bilan ishlashga mo‘ljallangan
amaliy mashg‘ulotlar, laboratoriya ishlari hamda mustaqil bajarishga
va ijodiy, kreativ fikrlashga undovchi amaliy topshiriglar bilan ishlashni
yosh avlod ongiga singdirish o‘qituvchi oldidagi asosiy vazifalardan
biri sanalishini inobatga oladigan bo‘lsak, ta’limga kompetensiyaviy
yondashuvni masalaning ijobiy yechimi sifatida qarashimiz mumkin.
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TBOPYECKMUE 3AJIAHUSA 110 ACTPOHOMMU, KAK
CPEJACTBO PA3BUTUA IIO3HABATEJIbBHOI'O HHTEPECA
N MOTHUBAIIU CTYAEHTOB NEJAI'OI'MYECKHUX BY30B

T.A. Opnoesa, u. o. ooyenma TI'TTY um. Huzamu

B oannoii cmamve uoém peus o popmuposanuu nO3HABAMENILHOZO
ummepeca u MOMusayuu K y4eOHol O0esimenbHOCmu CmMyOeHmos Ha
3aHAMUSAX NO ACMPOHOMUU 6 Nedac0cUHecKUx 6y3aX, C HOMOUbIO
meopueckux 3aoay. Ilpusedenvl npumepsvl UCNONL30BAHUSL MBOPUECKUX
3a0anut no npeomemy Kypc acmponomuu 011 CMyOeHmo8
neoazo2uyecKux 8y308.

Knwouesvie cnosa: Acmponomus, no3HaeamenvbHwvlli UHMeEpEC,
Momueayus, meopueckue 3d0aHus NO ACMPOHOMUU, CMYOEHMb,
8000Opadicenue.

Ushbu magqgola ijodiy vazifalar yordamida pedagogika oliy o’quv
yurtlarida astronomiya darslarida talabalarning o’quv faoliyatiga
qizigish va motivatsiyani shakllantirishga qaratilgan. Pedagogika
oliy o’quv yurtlari talabalari uchun astronomiya kursi boyicha ijodiy
topshiriglardan foydalanish misollari keltirilgan.

Kalit so’zlar: Astronomiya, bilimga qizigish, motivatsiya,
astronomiya bo yicha ijodiy ishlar, talabalar, tasavvur.

In this article we are talking about the formation of cognitive
interest and motivation for the educational activities of students in
astronomy classes at pedagogical universities, with the help of creative
tasks. Examples of the use of creative tasks on the subject of Astronomy
Course for students of pedagogical universities are given.

Keywords: Astronomy, cognitive interest, motivation, creative tasks
in astronomy, students, imagination.

Bomnpoc pa3Butusg 1O3HABATEIBLHOIO MHTEpECAa U MOTHBALUU K
yu€0e CTYIEHTOB OTHOCUTCS K aKTyaJlbHOM mpobieme IUIaKTHUKH,
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sBiseTcs: €€ BaxHOU 3anadyeil. [lo3HaBaresbHbI MHTEPEC CTYIEHTOB,
XapakTepU3yeTcsli HX IO3HABATEIIbHOW AKTUBHOCTBIO, COJEHCTBYET
MOHUMAaHUIO JUYHOCTU 3aKOHOMEPHOCTEH 1o3Hanus. [lo3HaBaTeIbHbIN
WHTEPEC CTAHOBUTCS BaKHBIM MOTHBOM II03HABATEIbHOU JEATEIIbHOCTH
CTYIEHTOB, €CJIM CaM CTYJICHT Ha 3aHSATUSAX MPOSBIISIET TOTOBHOCThH K
YUYEHHUIO, CTPEMJICHUE K HOBBIM 3HAHUSIM.

[Tog moTuBanMed NOHUMAETCS, KEIAHUE CTYACHTOB YUYUTHCS, U
noyty4arb 3HaHusA. [IpuBeném monokuTenbHbIe MOTUBAIIMHN YUeOHOE -
[M03HABATEJILHOM JESTENBHOCTH CTYJIEHTOB NEAArOrHYe€CKUX BYy30B I10
npenmety Kypc acrponomun:

1. CamocTosTENbHBIN OUCK CTY/IEHTaMU HH(OPMALINH, 110 33AaHHOM
TeMe IpernoaBaTesiem;

2. YMeHUe CTYACHTOB BBICKA3bIBaTh CBOE MHEHHE, OOBSCHUTH
ACTPOHOMUYECKHUE SABJICHUS, HAIIPUMEP: CMEHA JTHA U HOYH, BOCXOJ U
3axo/1 HeOeCHBIX cBeTu, 3aTMeHus Connua u JIyHsl U T.11.

3. CtyneHTam BaXKHO OIICHUBATH U JIEJIaTh BHIBOABI M YMO3AKITIOUCHHSI
W3 OTBETOB JAPYTUX CTYACHTOB B ayqUTOPUH;

4. YMmeHnue BbIOUpaTh CTyIAEHTaAMHu AJs ceOs 3agaHusl, U3
MPEUI0KEHHBIX TTPENOIABATENIEM;

5.Bo3MoxHOCTE O0jiee «CUIBHBIM» IO 3HAHHUAM CTYACHTaM
OOBSICHUTD CJIOKHBIN M HEMOHSATHBIN y4eOHBIM MaTepuas 1o aCTpOHOMHH,
«OTCTAOIIMM T10 3HAHUSIM CTyJeHTaM [1].

AKTyajieH MOWCK IyTeW, CPEACTB Pa3BUTHS MMO3HABATEIBHOTO
WHTEpeca CTYACHTOB MO acTpOHOMUU. I(H(PEKTHBHBIM CPEICTBOM
pa3BUTHS TO3HABATEJIIBHOTO WHTEpPECa M MOTHUBAUUMU CTYAEHTOB IO
ACTPOHOMMUMU SIBJISICTCS IPUMEHEHUE TBOPUYECKUX 3aJaHU, HHTEPECHBIX
MPOEKTOB.

K TBOpueckuM 3amaHusM, B TOM 4YHCIE€ M [0 AaCTPOHOMHH,
MIPUMEHSIOTCS CIIETyIONe TPeOOBaHMUS:

- OTKPBITOCTb, (CO37aHHEe TPOOJIEMBI, KOTOPYIO HYKHO Pa3pEIINTh);

- YCJIOBHSI IPUMEHSIEMbIE, K METOJIaM TBOPYECTBA;

=
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- IPUMEHEHHNE HECKOJIBKUX PELIEHUH K OTHOMY 33JJaHUIO;

- YYMTBIBATh IMICUXOJIOTO — IEJaroru4ecKhii ypOBEHb Pa3BUTHS
CTYJICHTOB;

- y4€T COOTBETCTBUS COBPEMEHHBIM HAy4YHBIM TPEOOBAHUSM.

Pa3Butnio camMocCTOATEILHON JIEATEIIbHOCTA CTYJAEHTOB IO
ACTPOHOMHUH CTIOCOOCTBYIOT CJIEIYIONINE BUIbI TBOPUYECKUX 3aJaHHMA:

- 3aJaHUs  C OJeMEHTaMM TBOpuYecTBa, (Ha  IMO3HAHMS
ACTPOHOMUYECKHUX SIBICHUN);

- IPOAYKTUBHBIE 331aHUS (3a1aHUS — UCCIIEI0OBAHMUS, IPOEKTHI U T.11.);

- OpUTHHAIIbHBIE TBOpPUECKHE 3aJaHUsl (CO3/laHHE TMPOEKTOB IO
aCTPOHOMUH, MPOEKTUPOBAHUE ACTPOHOMUYECKUX MOJIENeH U T.A.)

[Ipu pemeHNH TBOPYECKUX 3aJaHHM OT CTYICHTOB Tpeldyercs
CaMOCTOSITEJIbHBI MMOMCK U CHUCTEMATU3UPOBAHUS JIOMOJIHUTEIBbHON
TEOpeTHUEeCKOW U HaOmronarenbHOM WHQOpMAIUU MO HW3ydaeMou
npobieMe; coaep)kaHue 3aJaHUi  urpaer OONBLIyI0O pONb B
MPOAYKTUBHOCTU JEHUCTBUM  CTYIEHTOB B UX I103HABaTEJIbHOU
NeSITeNIbHOCTH; PEILIEHUE 3a/JaHU I He Ja€T OJHOT0 OTBETA, B BBINOJIHEHUN
9TUX 3aJaHUIl COBEPILIEHCTBYIOTCSI TBOPYECKHE CaMOBBIPAKEHUS
CTY/ICHTOB; paccMarpuBas TBOPYECTBO, KaK IPOLECC, B PE3yJIbTaTe
KOTOPOTO CTYJAEHT HaXOJUT YTO — TO HOBOE, paHee He u3BecTHoe. [Ipu
pELIEHNN TBOPUECKOH 3a/1a4M 3HAHUS BUJOU3MEHSTCS 110 ACTPOHOMMUH,
o0orararTcsi HOBBIMH MpU3HaAKaMu [4].

B coBpemennom cioBape no mnenaroruke E. C. Pananesuua
TBOpYECKasi 3aJada OIpENesseTCs, Kak 3ajada, <«JUIsl PElIeHus
KOTOpOIl B HayKe WJIM B TOJIOBE y 4YeloBeKa 10 cux mop (mo eé
pelieHus ), HeT OOUIETIPUHSTHIX MPABUII U TIOJIOKEHHHA, ONPEACIISIOMINX
TOYHYIO Mporpammy eé pemeHus». Pabora cTyneHTOB HaJl pelieHueM
TBOPYECKUX 3a/ad, TpeOyeT CHJIbHOM MOTHBAllMM, HEXeNIu padoTra
HaJ TPAaJULUUOHHBIMHM 33JaHUSMU. ODTUM MOTHMBOM [UIsl CTYIEHTOB,
MO>KHO CUHUTAaTh COIMANIbHBIN 3aKa3 00111eCTBa, JAIOIIHI UM OIIyIICHHUE
COOCTBEHHOW TMOJE3HOCTH, M COCTOSTEIBHOCTH KaK JIMYHOCTH W
Oyayuiero yuuress no Gpu3MuKe U aCTPOHOMUHU.
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JI. A. EpodeeBa uccrienyer BO3MOKHOCTU TBOPYECKHMX 3aJaHHUN
B BOCIHTAaHUU UHTEIUIEKTYaJIbHbIX MOTHUBOB YYEHHS CTYJICHTOB.
OcoOeHHOCTH JTaHHOW CHCTEMbI TBOPUECKHX 3a/llaHuil sBIsSETCS €&
CTPYKTypa, NpEICTaBICHHAsl JBYMs LUKJIaMH TBOPYECKHUX 3aJaHUM.
Kaxnaplii 1UKJI COCTOMT W3 TBOPYECKHX 3aJaHHil TPEX ypOBHEH
CIOXHOCTH — auddepeHnnanus oOydeHHs: CTyAeHTOB. CTHUMYIBHO
— IPOAYKTUBHBIE 3a/laHusl HANpPaBIEHbl HA YCBOEHUS 3HAHUW U
(OpMUPOBaHHUIO I03HABATEILHOTO HMHTEPECA, YCJIOBUS BBIIIOJHEHUS
3a/1aHHH, onpenensercs MIPENoaBaTEeNIEeM. DBpPUCTUYECKHUE
3ajaHusg  TpeOyloT OT CTYJCHTOB HAaXOAYMBOCTH U AKTUBHOCTHU
P CAMOCTOATEIHLHOM IIOMCKE BapHAHTOB pELIEHUS MPOOIEMBI.
KpearuBnble 3a1aHus — NPEANONaraloT caMOCTOSTEIbHOE TBOPUECKOE
pelleHre 3a7ad  CTyAEHTaMM IIearoruyeckux By30B. Cucrtema
TBOPYECKHUX 3aJlaHUi  MpelrojiaraeT IMOCTENEHHOE BKIIOUYECHUE
CTY[IEHTOB B TBOPYECKYIO AEATEIBHOCTb, MCXOAS W3 NPUHLUIA «OT
IIPOCTOTO - K CIIOKHOMY».

B  rocymapctBeHHBIX cTaHmaprax Beicmero  oOpa3oBaHUs
JieflaeTcs aKIEeHT Ha pa3BUTHE KPEaTUBHBIX CIIOCOOHOCTEH CTYJCHTOB,
uHAMBHAyanu3anuioo u auddepennmanuo  ux oOpa3oBaHuS C
YYETOM HHTEPECOB M CKJIOHHOCTEW K IMO3HABATEIbHOW TBOPYECKOU
nesTenbHOCTH. [lenarornuecknii MHOTOJIETHUH OTIBIT, YKa3bIBAET, UTO B
Ka)KJIOM CTYJIEHTE €CTh CKPBITBIM MOTEHIMAN OJapEHHOCTH, Onarogaps
TBOPYECKMM 33JlaHUsAM Ha 3aHATHsAX 1o Kypcy actpoHomMuu, 3TOT
MIOTEHLIMAJ MOXET OTKpBIThCs. Pa3BUTHE KpEeaTUBHOCTH BO3MOXHO
Ha TakOM IICHUXOJOTMYECKOM OCHOBE, KOTOpas XapaKTepHU3yeTcs
WHTEpECaMHM  CTYACHTOB, MOTHBAIlME€H, HANpaBICHHOCTbIO  Ha
peanu3anyio B JalbHEHIIEH TpPyrnoBOW AEATENbHOCTH B Y4YEOHBIX
3aBeJleHusX. 3a/1aua IperoiaBaTesis, COCTOUT B TOM, YTOOBI OJIEpKAaTh
TBOPUYECKOE CTPEMJICHUE K U3YyYaEMOMY NPEAMETY Y CTYICHTOB, TAKKE
BHYTPEHHIOIO MOTHBAlLlMI0O U II03HABATEJIbHBII MHTEPEC B BUAE HX
AKTUBHOCTH.

=
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OcHoBaHMe pa3BHUBaTh KPEaTUBHOCTh Yy CTyAeHTOB mo Kypcy
ACTPOHOMMUH B MEAATrOrM4CCKUX By3ax:

- CTYHAEGHTBl — JIMYHOCTH HCIIBITHIBAIOT MOTPEOHOCTH B HOBBIX
SHAHUAX, U OTKPBITHI AJId TBOPUCCTBA,

- CTYACHTBI FI/I6KO MCHAIOT pCHICHUEC TBOPYCCKHUX 3a/ia4, IPUMCHSAIOT
pasHble crIocOObI MBIIILICHUS;

- CTYACHTBI HCHBITBIBAKOT HHTCPCC K TBOPYCCKHUM 3ajJa4daM, U
YBJICUCHBI UX PCUHICHUCM.

UroObl pemarh TBOpPYECKHE 3aJlaud MO ACTPOHOMHH CTYIACHTaM
HE0OX0IMMO HCTIONB30BaTh BooOpaxkeHne. BooOpakeHne —3To nporece
BBI3BIBaHMSI 00pa3oB W3 maMATH. [Ipu TPOAYKTHBHOM IIporecce —
BOOOpa)KEHUE 3TO Mporecc oTdéopa 00pa3oB MamsATH W3 MPOIITIOTO
ombiTa U (opMupoBaHHMS 3TUX 00pa30B B HOBBIC KOHCTPYKIIMU
TBOpUECKOW  3amaur. BooOpaxkeHue ompenenseT MNpoTeKaHue
M03HABATENILHON JI€ATEIbHOCTH CTYAECHTOB, BOCCO3/1AI0IIE IPOILIECCHI,
OOBSICHSISI UX TBOPYCCKUW CMBICH, CBSI3AHHBIE C MPEoOpa3oBaHUEM
00BEKTOB, MpeACKa3aHUE Pe3yIbTaTOB COOTBETCTBYIOIIUX ACHCTBUIA U
000011I€eHUEM 3THX PE3yJIbTaTOB.

[Tporiecc pemenns 3ama4 Mo aCTPOHOMHHU TpPeOyeT OT CTYIEHTOB
WHTEHCUBHOW paboThl BOOOpakeHWs. UTOOBI pemuTh 3aaady 1o
aCTPOHOMHMH, HY)XEH TIepexop OT Habopa 3pHUTEIbHBIX 00pa3oB
K WX JUHAMHYECKOH  IIOCIIENOBaTEeIbHOCTH,  OOYCIOBICHHOU
aCTPOHOMUYECKUMHU MPOLECCaMU U B3aMMOCBSI3M MEXAy oOpa3amu
O6’bCKTOB n aCTPOHOMHUYCCKHMHU SABJICHUSIMU W HUX MOACIISIMU,
MIPEJICTaBIISIFOIIMX cO00M 00pa3 3aKOHOB (PU3MKHU M ACTPOHOMMUH.

[TpumeHeHne TBOpUECKUX 3alaHHil (OPMHUPYIOT Yy CTYJCHTOB Ha
3aHATUAX II0 ACTPOHOMHUU B IMCAAIOrMYCCKUX BY3aX: PasMbIINIJICHUA
HaJI HOBBIMU (i)aKTaMI/I " ABJICHHUAMU 110 HAYKHM aCTPOHOMHHU, YMCHHC
MIPUMEHSTDH 3HAHUS IO IPYTUM TpeIMETaM B pEIIeHUH 3a1aHuil v T.10. [ 7].

[TpuBeném TBOpueckue 3anaHus no npeamery Kypc actpoHomus
JUISL CTYZICHTOB I€1arOrnYeCKUX By30B:
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1. 3amaHue Ha MOJEIMPOBAHUA CIOXKETA (HAIPHUMEp, C MOMOILIBIO
HAISIIHOM CXEMBI, COCTABIISIEMON HAa KOMITBIOTEPE MTPOLIECC IBOJIIOLUHU
MacCCUBHOM Macchl 3B€3/lbl, UM COCTABJICHUE CXEMbl Ha IUIaKaTe WIN
MHTEPAaKTUBHOM JI0CKE) TPYIIION CTYAEHTOB.

2. Mopaenb MOAENUPOBAaHUS — BBEIEHUE CHUCTEMBI, (YCIOBHBIX
0003HaYEHUI) U COCTABJICHUE TNIAHOB B BUJIE CXEMBI, MOJIETTH OOJIOKKHU
y4eOHHKa 10 acTpOHOMHUHU, Mojens — cxema, ckoyibko Macc CoiHia
COZIEP)KUTCSL B TAaKMX 3BE3JaX I'MraHrax kak: AHrapec, berenbreiize,
Anpnebapan, Cupuyc u T.J1.

3.TBopueckoe COYMHEHME II0 aCTPOHOMUU — JUISl Pa3BUTHUSA
TBOpPUECKUX crmocoOHocTel  cTyneHToB. Hampumep, Hamucarb
COYMHEHHE O TOM, KaKue YCIOBHUS MOXKHO ObLJIO ObI co3narh Ha JlyHe u
Ha Mapce, 94T00bI TaM MOTJIM TIOCETUTHCS JIFO/IU, OTMPAsiCh HAa 3HAHUS O
¢usnueckux ycinoBusix Ha Mapce u Jlyne.

4. JlabGoparopHble 3aHATUS, @POBOJUMBIE CO CTyAEHTaMHU
MeJarornueckux BYy30B B Y4eOHOH oOcepBaropuu, Wiu HaOmromas
3a HeOEeCHbIMU OOBEKTAaMH, C MOMOIIBI0 KOMIBIOTEPHBIX MPOrpamMM.
B mpouecce ux BBINOJIHEHUS CTYJEHTbl HAOJIONAIOT, HPOU3BOST
BBIYHMCIICHHE TPAEKTOPUHU ABUKYIIIETOCS HEOECHOIO Tea, «OTKPBIBAIOT
1 GOpMyIUPYIOT AJ1s ce0s1 HOBbIE (haKThl M MMOHATHUS.

Ho ocHOBHBIME NIpréMaMU pa3BUTHsI I03HABATEIILHOTO HHTEPECA U
MOTHBALIUU K U3YYEHUIO aCTPOHOMMH SABJISIOTCSA:

1. Co3nanue mpoOIeMHOM CUTYyalluy Ha 3aHATHUU 10 aCTPOHOMHUU B
IEeJarorM4eCcKux By3ax, HarpuMmep: JIlyHHbIi 3arosop. [louemy mHorue
BEPSIT, UTO BhIca/iKa Ha JIyHy - deiik, u kak ux nepeyoenuts? [IpuBenure
JIOBOJIbI, U3YYHB JIONIOJIHUTEIBHYIO TUTEPATypy [2].

B pesynbrare npuMeHeHHs IpoOJIEMHBIX BOIPOCOB HA 3aHATHIX 110
aCTPOHOMMH, MPU M3YUYEHUU HOBOTO MaTepHalia, YCTaHOBJIEHO, 4YTO Y
CTYICHTOB (POPMHUpPYETCS WHTEIUIEKTyajbHass aKTUBHOCTb, MOTHBALIUS
K yu€0e U 103HaBaTeNIbHbII HHTEPEC, SMOLIMOHAIBHOCTb.

2. HccnemoBarensckmii mnpuémM. Ha ocHOBe CcOOCTBEHHBIX
MPOBEIEHHBIX CTYIEHTAaMH HAOMIONCHUN 32 HEKOTOPhIMU IUIAaHETaMHU
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Y aHAJIM30M JAaHHBIX JIUTEpaTyphl MO 3TUM OOBEKTaM, IMpeiaraercs
CTYJCHTaM CaMOCTOSITENILHO C/IeIaTh BHIBOJBI U O0OOIIUTH JaHHBIE.

3. Opuctuueckuid npuém [3]. HazoBuTe OCHOBHBIE OTIUYHS
3BE3Il — KapiIMKOB OT 3BE3]] — THTAaHTOB, M3Y4YMB UX (UIUUECKHE
xapakTepucTUKH. CTyAeHTbl YMTAIOT MHPOpPMALMIO MO (U3NYECKOU
MIPUPOJIE ATHUX 3BE3JI, M HAXOAT BEPHBII OTBET.

B 3akiroueHun, Mbl MOJKEM CJIEIaTh BBIBOJI, YTO IIOCTAHOBKA HA
3aHATHAX 110 Kypcy acTpoHOMHUU B IIe1arOrH4ecKUX By3ax MpoOIeMHbIX
BOIIPOCOB, CAMOCTOSITEJIbHOE PEIICHUE CTYIAEHTaMH TBOPUECKUX H
MO3HABATENbHBIX 3a7la4, (OPMUPYIOT y HHMX MOTHBAIMIO K Y4EOe,
aKTHBM3AlMI0O MBICIUTEIBHON M HCCIEI0BATENbCKOW AEATENbHOCTH,
4YTO OYEHb BAXXHO B JalibHeHIeil pabore Oyayuiemy Y4YUTETIO IO
(bU3MKK ¥ aCTPOHOMUH.
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FIZIKADA ZAMONAV]Y LABARATORIYA ISHLARI VA
ULARNI TASHKIL ETISHNING ILMIY METODIK ASOSLARI

LSafayev, Nizomiy nomidagi
TDPU o ‘quv uslubiy boshgarma uslubchisi

Fizika o ‘qitishning to ‘rtta shakli bo ‘lib, ulardan biri laboratoriya
praktikumi. Davlat ta’lim standartlari hamda fizika fanidan ma’ruza
amaliy va laboratoriya mashg ‘ulotlari nazarda tutilgan.

Kalit so‘z:  model, laboratoriya, texnologiya, laboratoriya
eksperimenti, frontal va siklik usul, axborot kommunikatsiya
texnologiyalari

Paznuuarom yemuipe ghopmol 0byuenus ghusuxe, 00Ha u3 KOMOPHIX —
nabopamopro-npakmuxymuas. locyoapcmeennvle obpazosamenvhbvie
cmanoapmel U JeKyuu no Qusuke GKIOHAOM NpaAKmuyecKue u
J1abopamopHwie 3aHAMUs.

Knwuesvie cnoea: mooenv, nabopamopus, mMexHOIO2Us,
71a0OpamopHwlll  IKCnepumMenm, @GpOHMAIbHO-YUKIUYECKUN Memoo,
UHDOPMAYUOHHO-KOMMYHUKAYUOHHBLE MEXHOIOUU.

There are four forms of teaching physics, one of which is the
laboratory workshop. State educational standards and lectures on
physics include practical and laboratory classes.

Keywords: model, laboratory, technology, laboratory experiment,
frontal and cyclic method, information and communication technologies

Davlat ta’lim standartlari va fizika fanidan na’munaviy dasturga
asosan ishchi dasturlar ishlab chiqilib kafedra yig‘ilishida tasdiglanadi.
Fizikadan laboratoriya mashg‘ulotlarini o‘tkazishda o‘ziga xos talablar
mavjud. Masalan birinchi laboratoriya mashg‘ulotida ta’lim oluvchilarni
laboratoriya nomi, fizika fanini qaysi qismiga mo‘ljallanganligi, bu
laboratoriyada nechta va qanday laboratoriya ishlari borligi, ishlarning
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mazmuni va asbob-uskunalar, tajriba qurilmalari bilan tanishtiriladi. Shu
darsni o‘zida tajriba qurilmalari bilan ishlashda texnika xavfsizligiga
rioya qilish to‘g‘risida ko‘rsatmalar beriladi, keyin ta’lim oluvchilarga
kelgusi mashg‘ulotda bajarilishi mumkin bo‘lgan laboratoriya ishlari
tagsimlab beriladi. [3]

Ta’lim oluvchi laboratoriya ishini olib, kelgusi mashg‘ulotgacha
uslubiy qo‘llanmalardan foydalanib laboratoriya daftariga ish bajarish
bayonnomasini yozib, qanday ishni bajarishni kerak bo‘lsa, shu ish
bo‘yicha aniq tasavvurga ega bo‘lib tayyorlanib keladi. Ikkinchi
mashg‘ulotda ta’lim oluvchilar texnika xavfsizligiga qat’iy rioya qilish
to‘g‘risidagi ko‘rsatmaga amal qilishi va bajarishi to‘g‘risida maxsus
jurnalgaqo‘lqo‘yib vanihoyatishni bajarishgakirishadilar. Laboratoriya
eksperimenti — bu kichik tadqiqot eksperimentidir. Nazariy yo‘l bilan
olingan natijalarni to‘g‘ri ekanligini isbotlash uchun laboratoriya
eksperimenti o‘tkaziladi. Eksperiment orqali olingan natrija nazariyani
to‘g‘riligini isbotlaydi va tadqiqot vazifasini o‘taydi. Shu tariqa ta’lim
oluvchilarga tadqiqot ishlarini o‘tkazish uquvlari shakllanib boradi.
Laboratoriya ishlarini bajarish usullari. Frontal usul. Guruhlarga
bo‘lingan ta’lim oluvchilarning hammasi bitta mashg‘ulotning hammasi
bitta mashg‘ulotning o‘zida bir xil laboratoriya ishlarini bajarishga
ko‘maklashadi. Siklik usul. Praktikumga kiritilgan laboratoriya ishlari,
umumiy fizika kursining ma’lum bo‘limlari asosida yoki biron-bir fizik
kattalikning turli o‘lchashga usullarini biriktirish yo‘li bilan guruhlanib
tashkil etiladi, bu usul laboratoriya va ma’ruza mashg‘uloti mavzularini
moslashtirish imkonini beradi, laboratoriya ishlarining guruhlanishida
samarali variantlarni qo‘llashga ko‘maklashadi.

O‘quv seminarlari umumiy qiziqish, tortishuv paydo bo‘lishini,
jamoa bo‘lib ishlashning eng yaxshi shakllaridan biridir. Bunda har
bir ta’lim oluvchi fikrlar to‘gnashuvini kuzatadi, o‘zining nuqtayi
nazaridan aniqlashga harakat qiladi, fikr bildiradi, fikrni asoslashga,
isbotlashga intiladi, ham fikrlarni to‘ldiradi, ham nazariy xulosaga
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keladi. Bu holatni yechish masalalar va laboratoriya mashg‘ulotlarida
ham amalda qo‘llanilish mumkin. Ijodiy laboratoriya ishlariga misollar
keltiradigan bo‘lsak, aravachani ma’lum tezlanish bilan harakatga
keltirish, jismni berilgan yo‘lda, berilgan vaqtda harakatga keltirish,
prujinali tubdan snaryadni ma’lum balandlikka otish, urug‘larning
zichligini aniqlash, havoning namligini aniqlash, sochiluvchi
jismlarning ishqalanish koeffisiyentini aniqlash. Bunga o‘xshash
laboratoriya ishlarining muhim afzalliklari shundan iboratki, bunda
ta’lim oluvchi to‘g‘ri xulosaga kelganligini javobga qarab emas balki
o‘zining o‘tkazgan tajribasiga qarab ishonch hosil qiladi. O‘qituvchi
shuni esdan chiqarmasligi kerakki, o‘qitish jarayonida ta’lim oluvchilar
jjodiy qobiliyatlarini o‘stira borish bilan hozirgi zamon eng muhim
muammolaridan biri bo‘lgan yuqori darajali qobiliyatlariga ega bo‘lgan
jjodiy faol shaxslarni tayyorlash muammosini hal etishga yordam
bergan bo‘ladi fizikani o‘qitishda nazariy bilim berish va masala
yechish mashg‘ulotlari bilan bir gqatorda fizikadan laboratoriya ishlarini
o‘tkazish ham uning muhim komponrentlaridan biri bo‘lib hisoblanadi.
Chunki fizika fani eksperimental fan bo‘lganligi uchun u namoyish
eksperimenti va laboratoriya mashg‘ulotlari asosida o‘rganiladi.
Ma’lumki, umumiy o‘rta ta’lim maktablarining fizika o‘qituvchilari
shu kungacha namoyish eksperimenti, laboratoriya ishlarini sinflarda
an’anaviy usullarda tashkil qilib kelinmoqda. [1]

Lekin hozirgi kunda axborot kommunikatsiya texnologiyalari
rivojlangan bir vaqtda laboratoriya mashg‘ulotlarini ham zamonaviy
usullarda tashkil etishga zarurat tug‘ilmoqda. Shuning uchun ham real
fizik laboratoriya mashg‘ulotlarini zamonaviy darajada kompyuterda
modellashtirish, ya’ni fizikadan virtual laboratoriyalarni yaratish fizika
ta’limida dolzarb muammolarining biridir. Bu kabi muammolarni
bartaraf qilish maqgsadida keyingi yillarda real fizik laboratoriya ishlarini
kompyuterda modellashtirish, ya’ni fizikadan virtual laboratoriyalarni
yaratish bo‘yicha bir qancha ilmiy ishlar olib borilayotganining guvohi
bo‘lishimiz mumkin. [2]
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Jumladan, A. Ibragimov va boshqalar tomonidan umumiy o‘rta
ta’lim maktablarida hozirgi kunda amaldagi uzviylashtirilgan va
optimallashtirilgan dasturlar asosida 7-sinf uchun “Fizikadan virtual
laboratoriya ishlari” elektron multimedia ta’lim resursi ishlab
chiqildi. U “Nazariya”, “Laboratoriya ishlari”, “Video”, “Test”,
“Animatsiya”, “Kutubxona”, “Yordam” bo‘limlari va laboratoriya
ishlari ro‘yhati gismlardan tashkil topgan. “Nazariya” bo‘limida har
bir laboratoriya ishining nazariyasi, tavsifi, ishni bajarishdan maqgsadi,
ishni bajarish tartibi kabi ma’lumotlar berilgan. “Laboratoriya ishlari”
bo‘limida 7-sinfda bajarilishi lozim bo‘lgan “Tekis tezlanuvchan
harakatlanayotgan jism tezlanishini aniqlash™, “Prujina bikrligini
aniqlash”, “Sirpanish ishqalanish koeffitsiyentini aniqlash”, “Jism
tezlanishining massasiga va qo‘yilgan kuchga bog‘ligligini o‘rganish”,
“Mexanik energiyaning aylanish va saqlanish qonunini o‘rganish”,
“Jismni ko‘tarishda va shu masofaga gorizantal ko‘chirishda bajarilgan
ishni o‘lchash” laboratoriya ishlarining kompyuterda modellashtirilgan
virtual holati joylashtirilgan. “Video” bo‘limida mazkur laboratoriya
ishlarining sinfda amaliy bajarilayotganligi video ko‘rinishida ko‘rish
mumkin.[1]

Modellashtirish natijalari printerda yoki importda qo‘shimcha
ishlov berish uchun matn yoki grafik muharrirga namoyish etilishi
mumkin. Electronics MehnatBence dasturi P-Spice dasturiga mos
keladi, ya’ni, bu eksport va o‘lchash sxemalari va o‘lchov natijalarini
turli xil versiyalariga olib chiqishni ta’minlaydi. Kamchilik - ushbu
dasturni ishlab chiqish va qo‘llab-quvvatlash endi amalga oshirilmaydi.
So‘nggi qo‘shimcha EWB tuzilishi, bosma platalar va elektronika
ishlarini kengaytirishga ixtisoslashgan [2]

Hozirgi vaqtda ta’lim, fan, texnologiyalar va texnologiyalar
kabi faoliyat sohalarida kompyuter axborot tizimlari katta qiziqish
uyg’otmoqda. Bundan tashqari, fan, texnologiya va texnologiyalarning
doimiy rivojlanishi yangi paydo bo‘lishiga olib keladi axborot tizimlari,
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shuningdek, mavjud bo‘lganlarini rivojlantirish va takomillashtirishga.
Ta’limga kelsak, yangi texnologiyalarni joriy etish, shuningdek
murakkab modernizatsiya, shuningdek, nafaqat Qozog‘istonda, balki
butun dunyoda alohida e’tibor beradigan asosiy masalalar. Shuni
yodda tutish kerakki, agar ular mavjud oquv texnologiyalarini samarali
to‘ldirsa yoki an’anaviy ta’lim shakllari bilan taqqoslaganda, o‘quv
jarayoniga axborot texnologiyalarini joriy etish oqilona bo‘ladi.
Masalan, fizikani o‘qitish bo‘yicha virtual laboratoriya ishlaridan
foydalanish laboratoriya ishlarini yanada qiziqarli qilib, ta’lim sifatini
oshirishga imkon beradi[2].

An’anaviy laboratoriya ishlari bilan taqqoslaganda virtual
laboratoriya ishlari bir qator afzalliklarga ega.

e  Birinchidan Quduquskunalar vaxavfliradioaktiv materiallarni
sotib olishning hojati yo‘q. Masalan, kvant yoki atom yoki yadro fizikasi
bo‘yicha laboratoriya ishlari uchun maxsus jihozlangan laboratoriyalar
talab qilinadi. Virtual laboratoriya ishlari sizga bunday hodisalarni
fotoeffit deb o‘rganishga, alfro zarralarini tarqatishda, elektron diffrant,
yadro reaktorlari va boshqalarni o‘rganish orqali kristalli panjarani
belgilab beradi.

e Ikkinchidan Laboratoriya sharoitida oqim mavjud bo‘lmagan
jarayonlarni modellashtirish jarayonlari imkoniyati. Xususan,
molekulyar fizika va termodinamika bo‘yicha eng klassik laboratoriyasi,
natijada ma’lum bir elektr qiymatlari va termodinamika tenglamalari,
kerakli qadriyatlar bilan bog’lig. hisoblab chiqiladi. Tajribada yuzaga
keladigan barcha molekulyar kinetik va termodinamik jarayonlar
kuzatilmasligini kuzatib bo‘lmaydi. Fizikaning ushbu bo‘limlarida
virtual laboratoriya ishlarini amalga oshirish jarayonida talabalar
jonlantirilgan modellar yordamida va bir vaqtning o‘zida taraqqiyot
bilan bir vaqtning o‘zida haqiqiy tajribaga ega bo‘lgan jarayonlarni
kuzatish uchun jonlantirilgan modellar yordamida murojaat qilishlari
mumkin jismoniy miqdorlarning mos keladigan bog’ligliklarini grafik
tarzda qurish uchun tajriba.
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e  Uchinchidan Virtual laboratoriya asarlari an’anaviy
laboratoriya ishlariga nisbatan jismoniy yoki kimyoviy jarayonlarga
ko‘proq tasavvurga ega. Masalan, u batafsilroq ko‘rinadi va
zaryadlangan zarralarni yaratish kabi jismoniy jarayonlarni aniq
o‘rganadi elektr toki yoki p-p o‘tishining printsipi. Shuningdek, siz bir
necha yil davomida ikkinchi yoki davomiy mavsumning fraktsiyalari
uchun olib boriladigan jarayonlar, masalan, markaziy organ sohasidagi
harakatlanishini o‘rganishingiz mumkin. Virtual laboratoriya ishlarining
an’anaviy bilan taqqoslaganda boshqa afzallik. Xususan, yuqori voltaj
yoki xavfli kimyoviy reagentlar bilan ishlayotgan hollarda virtual
laboratoriya ishlaridan foydalanish[1].
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FIZIKANING “O‘ZGARMAS TOK QONUNLARI” MAVZUSI
BO‘YICHA O‘QUVCHILAR BILIMINI NAZORAT QILISH VA
BAHOLASH

B.N.Nurillayev, Nizomiy nomidagi TDPU, dotsent

Ushbu magolada o ‘quvchilar bilimini nazorat qilish magsadida
“O zgarmas tok” mavzusiga doir yozma ish varianti keltirilgan. Nazorat
ishi chizma asosida tuzilgan 11 bandli topshiriglardan tashkil topgan va
har bir topshirigning yechilish namunalari ko ‘rsatib o ‘tilgan.

Tayanch so’zlar: reostat, lampa, tok kuchi, tok zichligi, ketma-ket va
parallel ulash, kuchlanish, qarshilik, tok manbai, elektr yurituvchi kuch,
quvvat, quvvatlar tengligi.

This article presents a variant of a written work on the topic “Direct
current” in order to control the knowledge of students. The test consists
of 11 problem items based on a diagram and shows the examples for
solving each problem.

Key words: rheostat, lamp, current strength, current density, serial
and parallel connection, voltage, resistance, current source, electromotive
force, power, power balance.

B oannou cmamve npedcmasnen nucbMenHwlll 8apuUaHm pabomol
Ha memy «llocmoanHblil MOKY € Yenblo KOHMPONs 3HAHUL YYEHUKOB.
Koumponvuas paboma cocmoum uz 11 3a0anuii, komopwie cocmasieHo
Ha OCHOBe PUCYHKA, U YKA3AHO NPUMEPbL PEULeHUsL KAXHCOOU 3A0aAHUII.

Knrouesswie cnosa: peocmam, namna, cuna moxa, niomHoCms
MOoKa, NOCe008ameNbHas U NAPALIENbHAL COeOUHEHIe, HANPAXCeHUe,
CONpoOmMuGIeHUe, UCHOYHUK MOKA, SNEKMPOOSUICYUWAsL CUIA, MOUWHOCHID,
bananc mowHocmell.

Umumiy o‘rta ta’lim maktablarida fizika ta’limining ahamiyati,

uning texnika taraqqiyotida, ishlab chiqarish sohasida va kundalik
hayotda tutgan o‘rni bilan belgilanadi. Maktabda fizika o‘qitish
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ta’limning umumiy magqsadlariga xizmat qilishi, ya’ni o‘quvchilarning
ilmiy dunyoqarashi, mantiqiy tafakkur gila olish qobiliyati, 0‘z-0‘zini
anglash salohiyatini shakllantirishi va o‘stirishi, ularda milliy va
umuminsoniy qadriyatlarni tarkib toptirishi hamda ijtimoiy hayotlari
va ta’lim olishni davom ettirishlari uchun zarur bo ‘Igan bilimlarni
egallashi va ulardan kundalik hayotlarida foydalana olishlari 1ozim

O‘quvchilarning fizikadan nazariy bilimlarini mustahkamlashda
masalalar yechish va fizik eksperimentlar o‘tkazish bilan bir qatorda
o‘quvchilar bilimini nazorat qilish va baholash ham alohida muhim
o‘rin egallaydi. Biz quyida 8-sinf o‘quvchilari uchun Elektr toki (20
soat), Elektr tokining ishi va quvvati (16 soat) bo‘limlarini qamrab
oladigan umumlashtiruvchi yozma ish variantini tavsiya qilmoqchimiz.
Ushbu yozma ishni bob o°qib bo‘lingandan so‘ng o‘quvchilarning
o‘zlashtirganlik darajasini aniqlash va ularni baholash magsadida
umumlashtirish-takrorlash darsi jarayonida yoki oraliq nazoratni
o‘tkazish vaqtida o‘quvchilarga tavsiya qilish mumkin.

Sinov: O‘zgarmas tok

la\\\llm/z/u
A 1y,
R\ ///,/30

E E, T
t= 3 min.
X -]
k ¥ 16 VvV
R
0.4 A
O
30 Om

1-rasm. Berilgan zanjir sxemasi
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1-jadval
Ne | Bajarilishi talab qgilinayotgan topshiriq ball
1. | Berilgan ampermetr 6 A tok kuchini o‘lchashga mo‘ljallangan. | 0,5
Ampermetr shkalasining bo‘limlar giymatini aniglang.
2. Berilgan voltmetr 60 V kuchlanishni o‘lchashga mo‘ljallangan. | 0,5
Voltmetr shkalasining bo‘limlar qiymatini aniglang.

3. | Reostat va elektr lampadagi kuchlanishlarni aniglang. 0,5
Berilgan t vaqt ichida lampa va reostat orqali gancha zaryad 0,5
o‘tadi?

5. | Elektr lampaning (R;) qarshiligini aniqlang. 0,5

6. | Tok zichligi qanday a) diametri 0,8 mm bo‘lgan reostat simida; | 1
b) ko‘ndalang kesimi yuzi 0,08 mm’ bo‘lgan lampa tolasida?
Elektr lampa va reostatdagi tok quvvatlarini hisoblang. 1
8. | fvaqt davomida (rasmda ko‘rsatilgan) qancha issiglik miqdori | 1
ajraladi: a) reostatda; b) lampada?
9. | Agar reostat bilan lampani parallel ulansa, ampermetr 1,68 A | 1
tok kuchini ko‘rsatadi. Zanjirdagi kuchlanish va qarshiliklar
qanday bo‘ladi? Bunda voltmetrning ko‘rsatishi kamayadi,
nima uchun?

10. | Reostat bilan lampaning ketma-ket va parallel ulangan 1,5
holatlaridagi o‘lchov asboblarining ko‘rsatishlarini taqqoslash
orqali tok manbaining elektr yurituvchi kuchini (EYuK) va
ichki qarshiligini aniglang.

11. | Agar zanjirga asosiy tok manbaiga qo‘shimcha ravishda EYuK | 2
2 V vaichki qarshiligi 0,2 Om bo‘Igan tok manbaini kiritilsa,
ampermetrning ko‘rsatishi qanday bo‘ladi: a) qo‘shimcha
EYuK ning yo‘nalishi asosty EYuK ning yo‘nalishi bilan bir xil
bo‘lganda; b) qo‘shimcha EYuK ning yonalishi asosiy EYuK
ning yo‘nalishiga garama-garshi bo‘lganda?

ST FIZIKA, MATEMATIKA va INFORMATIKA R

SO




B.N.Nurillayev. Fizikaning “o ‘zgarmas tok qonunlari” mavzusi bo ‘yicha o‘quvchilarl 51
bilimini nazorat gilish va baholash

Yozma ish variantida rasm va uning asosida o‘quvchi bajarishi lozim
bo‘lgan 11 banddan iborat topshiriqlar berilgan. Ushbu topshiriglarning
har biriga ularning bajarilish hajmi va qiyinlik darajasiga qarab ball
ajratilgan. Har bir topshirigni bajarganlik uchun 1-jadvaldagi ball
ustunida ko‘rsatilgan ballgacha bo‘lgan miqdorda baholanadi. Umumiy
ball 10 ballni tashkil etadi (kerakli paytda bu ballni bahoga aylantirish
mumkin).

O*‘quvchi topshiriglarni bajarish jarayonida chizma va rasmga jiddiy
e’tibor qaratishi va berilgan kattaliklarni undan ajratib olishi lozim.
O‘quvchi mutlago mustagqil ishlaydi, unga oqituvchi tomonidan darslik,
o‘quv daftari, ma’lumotlar kitobchasi va kalkulyatordan, shuningdek,
qalam, chizg‘ichdan foydalanishga ruxsat berilishi mumkin. Quyida
yozma ish variantida berilgan topshiriglarni bajarish ketma-ketligini
namuna sifatida ko‘rsatamiz:

Birinchi topshiriqda berilgan ampermetr 6A tok kuchini o‘lchashga
mo‘ljallangan bo‘lib. ampermetr shkalasining bo‘limlar qiymatini
aniqlash talab qilingan. Rasmdan ko‘rinadiki, ampermetr shkalasi 30
bo‘lakka bo‘lingan, ya’ni n=30 ga teng. U holda ampermetrning

bo‘limlar qiymatini aniqlash uchun x = 6 = il = 0.2i amalni
n 30 bo'l
bajaramiz. Bundan ko‘rinadiki, ampermetr shkalasidagi har bir
bo‘limga 0,2 A tok kuchi to‘g‘ri kelar ekan. Ikkinchi topshirigda esa
xuddi shunday usul bilan voltmetr shkalasining bo‘limlar qiymatini
. . 60 60 V

aniglaymiz: x=—=—=2——
n 30 bo'l

Uchinchi topshiriqqa asosan rasmdagi reostat va lampadagi
kuchlanishlar aniglanadi. Rasmdan ko‘rinib turibdiki, reostat va lampa
o‘zaro ketma-ket ulangan bo‘lib, ulardan 0,4 A tok o‘tmoqda. Voltmetr
esa umumiy kuchlanishni ko‘rsatadi. Reostat qarshiligi berilganligi
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uchun Uy =1:R formula yordamida undagi kuchlanishni aniglaymiz:
U,=0,4-30=12V. Lampadagi kuchlanish esa, U, =16V—12V=4V tashkil
qiladi.
To‘rtinchi topshiriqqa ko‘ra lampa va reostatdan 3 minut vaqt
davomida qancha zaryad o‘tishini aniqlaymiz:qg=[-t=0,4 A-180s=72C
Beshinchi topshiriqqa ko‘ra lampaning garshiligi.

R, = % _ % —10 Om  Oltinchi topshiriqda ikkita hol uchun tok
o I( A D e
zichligi  J :E(W] ni topish talab qgilinadi:
2 J = 4.12= 4.0,4 2=796-1O3(i2j.
7-d”314-(0,8:107) m
I 0,4 0,4 A
e = 2 — 2 :5-106 .
b J=3 0,08mm> ~ 0,08-10°° (mJ

Yettinchi topshiriqqa asosan elektr lampa va reostatdagi tok quv-
vatlarini hisoblaymiz: P,=FR=0,4°-10=1,6W, P ,=FR=0,4*-30=4,8W.
Sakkizinchidan, ¢

vaqt davomida (rasmda E,r
ko‘rsatilgan) ajraladigan I }____4 |
issiglik migdorlari hisob- !
lanadi: @
a) reostatda QR % -
=FR-t=0,4°-30-180=864J, %
. q 1.68 A@ 300m ||
ampada L
R:t=0,4°10-180=288J1,6W

2-rasm. Parallel ulangan zanjir sxemasi
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To‘qqizinchi topshiriqqa ko‘ra reostat va lampani parallel ulaymiz

(2-rasm). u holda umumiy qarshilik &, =K% _ 3010
teng bo‘ladi. '

Kuchlanish esa U,=l,"R,=1,68"7,5=12,6V.

Bunda voltmetrning ko‘rsatishi kamaydi, sababi parallel ulanganda tok
kuchi qarshilik kamayishi hisobiga ortadi, natijada tok manbai ichki
qarshiligida potensial tushuvi ortadi.

O‘ninchi topshiriqqa ko‘ra reostat bilan lampaning ketma-ket va
parallel ulangan holatlaridagi o‘lchov asboblarining ko‘rsatishlarini
tagqoslash orgali Berk zanjir uchun Om qonunidan foydalanib, tok
manbaining ichki qarshiligini va elektr yurituvchi kuchini (EYuK)

=7,50m ga

aniglaymiz: [ = 7 g+r va [, = 7 g+ . EYuK har ikkala
k P

holatda ham bir xil ekanligini hisobga olib, tok manbaining ichki
qarshiligini hisoblab topamiz: I\R, + I,r = I,R + I,r
L_ LR —LR, 04-40-168-75 16126
I, -1 1,53-0,4 1,28

EYuK esa &=l (R, +1)=0,4-(40+2,66)=17,06V  yoki

e=1 (R +1)=1,68:(7,5+2,66)=17,06V ga teng bo‘lar ekan. Hisoblash
ishlarining to‘g‘ri bajarilganligiga ishonch hosil qilish uchun quvvatlar
tengligini tekshirish kerak bo‘ladi. Quvvatlar tengligini o‘quvchining
0°zi quyidagicha tekshiradi:

P=1-£=04-17,06 = 6,824 W - zanjirning umumiy quvvati,

Py =1-Uy,=04-12=48 W - reostatda ajraladigan quvvat,

=2,66 Om

P, =1-U; =0,4-4=1,6 W _reostatda ajraladigan quvvat,
P = ]12 r= 0,42 +2,66=0,4256 W . tok manbaining ichki
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qarshiligida  ajraladigan  quvvat. P=P,+P +P =6824 W -

zanjirning umumiy quvvati. Bundan ko‘rinadiki, quvvatlar tengligi
bo‘lishi uchun zanjirning umumiy quvvati zanjirning alohida
elementlarida ajraladigan quvvatlarning algebraik yig‘indisiga teng
bo‘lishi kerak ekan (energiyaning saqlanish qonuni ishlaydi deb
hisoblaganda).

O‘n birinchi topshiriqqa ko‘ra, agar zanjirdagi asosiy tok manbaiga
go‘shimcha ravishda EYuK 2V va ichki qarshiligi 0,2 Om bo‘lgan
tok manbaini kiritilsa, ampermetrning ko‘rsatishi qanday bo‘lishini
topamiz: a) qo‘shimcha EYuK ning yo‘nalishi asosiy EYuK ning
yo‘nalishi bilan bir xil bo‘lganda:
e+e,  1706+2 19,06

I= - -
R, +r+r, 40+4266+02 42386

=044 4

b) qo‘shimcha EYuK ning yo‘nalishi asosiy EYuK ning yo‘nalishiga
qarama-qarshi bo‘lganda:
e-¢,  1706-2 1506
R, +r+n 40+2,66+0,2 4286
Ushbu yozma ish variantlarini o‘rta umumta’lim maktablari,

akademik litseylar va professional ta’lim o‘quvchilari hamda
o‘qgituvchilariga metodik ko‘rsatma sifatida tavsiya qilish mumkin.

I = 0,35 4

i o
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FIZIKA O‘QITISHDA NAMOYISH TAJRIBALARNING
O‘RNI VA AMALIY AHAMIYATI

X.X. Taxycuooesa, T/[I1Y ooyenm, n.¢h.n.
LIl Yemanosa, T/I1Y xkamma ykumyseuu

Ushbu magqolada fizika o‘qitish jarayonida o‘quvchilarni nazariya-
dan olgan bilimlarini amaliyotda o°‘z vaqtida tadbiqini ko‘rishlari bu
aynan namoyish tajriba orqali amalga oshirilishi, hayotimizda har
gadamda bunday fizik namoyish tajribalarga duch kelishimiz qator
namoyish tajribalar misolida asoslab berilgan.

Taanu cysnap: fizika o ‘qitish jarayoni, namoyish tajriba, pedagogik
vosita, dinamometr, diffuziya, linza

B naHHOl cTaThe YYEHHMKH CMOTYT CBOWIMH IJla3aMU YBHJETh
MPaKTUYEeCKOe NMPUMEHEHHE TEOPETHUYECKUX 3HAHWHA Ha TPAKTHKE B
nporiecce oOydeHus pu3nKe.

Kniouesvie cnoea: yuedOuwiii npoyecc no @usuxe, 0eMOHCMpaA-
YUOHHDBII IKCNEPUMEHM, Neda2o2udecKull UHCMpyMeHm, OUHAMOMemp,
ougppyzus, runza

In this article, students will be able to see with their own eyes the
practical application of theoretical knowledge in practice in the process
of teaching physics based on.

Key words: educational process in physics, demonstration
experiment, learner, methodology, pedagogical tool, scientific
knowledge, dynamometer, diffusion, lens.

Jamiyatning  ijtimoiy, iqtisodiy = hayotidagi  o‘zgarishlar
mutaxassislarning yangi avlodi egallashi zarur bo‘lgan bilimlar,
malakalar va ko‘nikmalarga bo‘lgan talab ortib bormoqda. Bu
birinchidan, ilmiy bilimlarni ko‘p talab gilingan texnologiyalarning
keng tarqalishiga taalluqli bo‘lsa, ikkinchidan, ishni tashkil qilishdagi
o‘zgarishlar va o‘qitish jarayonining natijalariga tegishlidir.
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Prezident Shavkat Mirziyoyev raisligida 28-yanvar kuni maktab)
ta’limini rivojlantirish masalalari bo‘yicha videoselektor yig‘ilishi
o‘tkazildi. Mamlakat kelajagi, barcha sohalar va loyihalar muvaffaqiyati
bilimli insonlarga bog‘liq ekani, shu bois oxirgi to‘rt yilda ta’lim sifatini
yaxshilash, o‘qituvchilar mavqeini yuksaltirish bo‘yicha ko‘p ishlar
qilingani, mamlakatimiz yangi davrga o‘tayotgani, O‘zbekistonning
2022-2026-yillarga mo‘ljallangan taraqqiyot strategiyasida to‘rtinchi
ustuvor yo‘nalish aynan ta’lim sohasini, inson kapitalini rivojlantirishga
qaratilgani ta’kidlandi [1].

Shu paytgacha foydalanib kelinayotgan
ta’lim standartlari, o‘quv dasturlari fagat
nazarly bilim berishga yo‘naltirilgan bo‘lib,
bolalarni mantiqiy fikrlashga, amaliyotga,
hayotga o‘rgatmayotgani aytildi. Bu kabi
kamchiliklar xalq ta’limi tizimida barcha
yondashuvlarimizni tubdan gqayta ko‘rib
chiqish, ularni takomillashtirishni talab qgiladi.
Shu bois, maktablarning ham ichki, ham tashqi
giyofasini yangilash, ta’lim sifatini mutlaqo
yangi bosqichga olib chigish bo‘yicha katta
islohotlar boshlanishi aytildi.

Maktablarda o‘quv yuklamasi va darslar sonini qayta ko‘rib chiqish,
bolalarni fikrlashga chorlaydigan metodikalarni joriy qilish, darsliklarni
ilg‘or tajribalar asosida to‘liq yangilash bo‘yicha topshiriglar berildi.
Shu bois, ana shunday muammolarni bartaraf etish maqgsadida keng
ko‘lamda amaliy ishlar ta’limning barcha jabhalarida shiddat bilan ish
boshladi. Ularning zaminida o‘quvchilarni olgan nazariy bilimlarini
amaliy tadbiqiga erishish va dunyo standartiga javob beradigan kadrlarni
tayyorlash hamda yurt kelajagi yotadi. Yuqoridagilarni e’tiborga olgan
holda fizika o‘qitish jarayoniga nazar tashlaydigan bo‘lsak, u nazariy
bilim berish bilan birga aksariyat sohalarning negizini tashkil etadi.
O‘quvchilarni nazariyadan olgan bilimlarini amaliyotga tadbiq qilishga
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o‘rgatish fizika o‘qituvchisining asosiy vazifasi bo‘lib, bu vazifani
o‘quv tajribasi amalga oshiradi.

Fizikadan o’quv tajribasini darsda va darsdan tashqarida maxsus
asboblar yordamida, uni o’rganish uchun qulay sharoitda ko‘rsatiladi [2].

Hozirgi zamon talabi o°qitishning amaliy jihatlariga e’yibor
qaratilishni taqozo etmoqda. Fizika o‘qitish nazariy va amaliy
shakllarda amalga oshirilishini e’tibor bersak, o‘quvchilar nazariyadan
olgan bilimlarini amaliyotga oz vaqtida tadbiqini ko‘rishlari bu aynan
namoyish tajriba orqali amalga oshiriladi. Namoyish tajribalaridan
foydalanib o‘qitishning metodik muammosi shundaki, u qo‘shimcha
pedagogik vosita sifatida qo‘llaniladi. Qiyinchiliklarning yuzaga
kelishiga sabab o°‘quv yurtlarida o‘qituvchilarning namoyish
tajribalaridan foydalanib dars o‘tish malaka va ko‘nikmalarning yetarli
darajada emasligidadir. E’tibor bersak, hayotimizda har gadamda
bunday fizik namoyish tajribalarga duch kelamiz. Biz bu jarayonlar
fizikaviy tajribalar ekanligini, mavzular kesimida o‘quvchilarga eslatib
o‘tishimiz lozim.

Masalan: Kuchni o‘lchovchi dinamometr hozirgi kunda insonlar
tomonidan keng foydalanilmoqda.

Barcha biomexanik tajribalarda inson organizmida bo‘ladigan
o‘zgarishlar kuch va bajarilgan ish hisobiga amalga oshiriladi. Ularni
o‘lchash uchun shifokorlar dinamometr va ergometrdan foydalanadilar.

Dinamometr grekcha so‘zdan olingan bo‘lib  kuchni o‘lchayman
degan ma’noni bildiradi. Ular mehanik (prujinali va richagli), elektronli
va gidravlik turlariga bo‘linadi. Dinamometrlarning yana bir turi-bu
ergometrdir. Sport anjomi hisoblangan bu ergometr reabilitatsiya va
sog’lomlashtirish markazlarida bo‘ladi [3]. U inson organizmining
tayanch organlari sistemasini davolashda ishlatiladi. Inson organizmini
ish bajara olish qobiliyatini o‘Ichash bilan birga, uning harorati, yurak
urishi hamda nafas olishini ko‘rsatib turadi. Insonlar ergometrlardan
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foydalanish jarayonida ham o‘zlari bilmagan holda fizik tajriba
bajaradilar.

Ergometr inson organizmini muskullarida bo‘ladigan fizik
o‘zgarishlarni aniqlaydi. Ular barmoq va to‘qimalar ergometridir.
Ommalashgan  TperbGan (yugurish yo‘lagi, u har hil tezlikda
harakatlanadi, uning o‘rindig’ini balandligini o‘zgartirish mumkin
uni veloergometr deb ham aytiladi. Insonlar fitnesda o‘zlari bilmagan
holda fizik tajribani o‘tkazmoqdalar. Odamlar ko‘p, ko‘ngil ochar
hiyobonlarga qo‘yilgan inson qiyofasidagi dinomometrlar orqali,
kuchlarini o‘lchamoqdalar.

Inson hayoti davomida o‘tayotgan umrini har bir soniyasini ko‘rsatib
beruvchi soat ham fizik asbob ekani u bilan bo‘liq qator fizik tajribalarni
amalga oshirayotganini hamma ham his qgilavermaydi.

Kundalik turmushda har kuni foydalanadigan atir bilan bog’liq fizik
jarayonlarga nazar tashlaylik, xonada atirni ochib bir tomchisini qo’lga
yoki kiyimga tomizaylik. Bir ozdan so’ng uning hidini boshqalar ham
sezishadi. Quruq naftalinni berk idishdan olib stolga qo’ysak, uning
hidini ham sezamiz. Ma’lumki, hidni sezish uchun atir yoki naftalinning
zarrachalari burnimizga yetib kelishi kerak. Demak, atir yoki naftalin
zarrachalardan tashkil topishidan tashqari bu zarrachalar harakatda
bo’lar ekan. Xona sovub ketsa, undagi pechkaga o’tin yoki ko’mir
yogamiz. Pechkaning og’zi berk bo’lsa-da, xona isiydi. Pechkadagi
issiglik xonaning barcha burchaklariga ganday yetib boradi. Bunda
ham havo zarrachalarining harakat qilishi tufayli issiqlik uzatilar ekan.
Agar suyuqlikni tashkil etuvchi molekulalar harakatda bo’lmaganida,
daryolar va ariglarda suv ogmas edi. Molekulalar harakatini birinchi
bo’lib kuzatgan odam ingliz botanigi Robert Broun edi. U 1827-yilda
qurigan barglarni yaxshilab maydalab suyuqlikka soladi va mikroskopda
kuzatadi. Kuzatishlar shuni ko’rsatdiki, zarrachalar to’xtovsiz harakat
qilar ekan. Ular uchun kechasimi, kunduzimi yoki qishmi, yozmi bari
bir, harakat to‘xtamas ekan. Bundan tashqari, zarrachalar harakati
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mutlaqo tartibsiz. Buni tushunish uchun shunday voqeani ko’z
oldingizga keltiring. Sinfga puflangan bir nechta rangli sharlarni qo’yib
yuboraylik. Bolalar ularni turtib o’ynasin. Shunda qizil shar 5 s dan
keyin qayerda bo’lishini ayta olamizmi? Albatta yo’q. Chunki sharlar
harakati tasodifiy bo’lib, tartibsiz holda bo’ladi. Shunga o’xshash,
molekulalar harakatining tartibsizligi ularning o’zaro to’qnashishlari
tufayli bo‘lar ekan. Molekulalarning to’xtovsiz va tartibsiz harakati
fanga Broun harakati deb nomlanib kirdi [4].

Diffuziya deb, bir modda molekulalarining ikkinchi modda
molekulalari orasiga kirishuviga aytiladi.

Xonada atirning to’kilgan vagqtini belgilab, undan bir necha metr
masofada o’tiraylik. Uning hidini darhol emas, balki ma’lum vaqtdan
so‘nggina sezamiz. Nima sababdan shunday bo’ladi? Chunki atir
bug’langanda molekulalarga ajralib, havo molekulalari orasiga
kirishadi. Molekulaning tezligi katta bo’lsada (sekundiga bir necha yuz
metr), u 0’z yo’lida juda ko’p marta havo molekulalari bilan to’qnashib,
0’z yo’nalishini o’zgartiradi.

Suyuqliklarda diffuziya hodisasini kuzatish uchun quyidagi
tajribani qilaylik. Stakan yoki piyola olib, bir choy qoshiqchada shakar
solaylik. So’ngra juda sekin, shakar bilan aralashib ketmaydigan holda
suv quyaylik. Birozdan so’ng stakan tagidagi suv xiralashganligini
ko’ramiz. Bu shakar qiyomi. Stakanni chayqatib yubormasdan ustidan
bir ho’plam ichib ko’ring. 15-20 minutdan so’ng yana ichib ko’ring.
Suv mazasi qanday o’zgargan? Endi tajribani suv va margansovka
(kaliy permanganat) bilan o’tkazaylik. Bunda ham stakandagi suv rangi
pastidan boshlab o’zgara boshlaganligini ko’ramiz. Qattiq jismlarda
ham diffuziya hodisasi kuzatiladi. Birinchi stakanga sovuq suv solib
sovitkichga qo‘ying. Ikkinchisiga ham suv solib, issiqroq joydagi
shkafga qo‘yiladi. Stakanlardagi suvni chayqatib yubormasdan ichiga
margansovka kristallarini solinadi. Bir kunda ikki mahal stakandagi
suvning qizarganini kuzatiladi (yuqori tomon necha millimetr
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ko‘tarilganini).  Kuzatishlar natijasiga ko‘ra diffuziyaning borish
tezligini ma’lum bo‘ladi.

Menzurkaga ma’lum miqdorda iliq suv solaylik. Hajmini belgilab
unga choy qoshiqda shakar solib eritaylik. Bunda suvning hajmi
o’zgarmaganligini ko’ramiz. Shakar qayoqqa ketdi? Shakarni tashkil
etgan zarrachalar, suv zarrachalari oralig’iga tarqalib ketdi. Demalk,
moddani tashkil etgan zarrachalar bir-biridan ma’lum masofada
joylashar ekan. Ayrim moddalarda zarrachalar yaqin joylashsa,
ayrimlarida esa uzoqroqda bo’ladi.

Ikki varaq qog’oz olib tik holatda ushlaylik. So’ngra qog’oz orasiga
puflaylik Shunda qog’ozlar bir-biriga tomon intilib yaqinlashadi.

Buning sababi shundaki, qog’ozlar orasidagi havo puflash natijasida
harakatga keladi va u joydagi bosim kamayadi. Qog’ozlarning tashqi
tomonidagi bosim, ichki qismidagidan katta bo’lib qolganligi tufayli,
qog’ozlarni siquvchi kuch paydo bo’ladi. Bahor paytida uchiriladigan
varraklaringizning osmonga ko’tarilish sababi ham bosimlar farqi hosil
bo’lishidadir. Bunda varrak osti va ustki gqismidan o’tuvchi shamol
tezligi turlicha bo'lganligidan ko'taruvchi kuch paydo bo'ladi.

Muz yordamida olov hosil qilish mumkinmi? Bir qarashda hech ham
mumkin emasdek tuyiladi. Lekin linzalar haqidagi mavzuni o’qigandan
so’'ng ilojini topgandek bo’lamiz. Badily adabiyotlarga murojat
qilganimizda ham tarixda bunday fizikaviy namoyish tajribalarga
insonlarni duch kelgani va amalda undan foydalanganini ko‘rishimiz
mumkin. Ingliz yozuvchisi Jyul Vernning «Kapitan Gatterasning
sayohati» kitobida sovuq qotgan sayohatchilar katta shaffof muz
bo’lagidan bolta va pichoq yordamida qirtishlab linza yasaganliklari
va uning yordamida Quyosh nurlarini to’plab olov hosil qilganligi
keltirilgan. Haqiqatan ham, 1763-yilda Angliyada bu tajribani ko’p
marta takrorlab ko’rishgan. Buni Siz ham bajarib ko’rishingiz mumkin.
Buning uchun mos shakldagi idishga suv quyib muzlatiladi va idish
biroz qizdirilib, «linzay» ajratib olinadi[5].
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Energiyaning saqlanish qonunini birinch bo‘lib, nemis shifokori
Robert Mayer (1814-1878) ta’riflaydi. 1840-yilda Mayer Hindiston
orolida shifokor bo‘lib ishlaganda, kemada o‘tirib fransuz olimi
Loran Lavuazye asarlarini o‘qib, unda Lavuazye quyidagilarni taxmin
qilganligini o‘rganib chiqqan. U hayvonlarda issiqlikni ajralishi ular
organizmida ozuga moddasining sekin o‘zlashtirilishi hisobiga sodir
bo‘lishini aytadi. Lavuazye yana shuni takidlaydiki, ozuqa moddalari
1ssiq muhitda sovuq muhitga nisbatan kam parchalanadi.

Kema tropik o‘lkalarga yetganida undagi guruh a'zolari bezgak
kasaliga uchraydi. Bezgakka qarshi oddiy usullarni qo‘llab, o°zining
kasallaridan qon oladi, bunda u vena qoni to‘q qizil bo‘lishiga
qaramasdan uning rangi arterial qonga o‘xshab qizil tusni olgan, bunda
Lavuazye o‘z taxminlarini tasdiqlaydi. Tropiklardagi organizmlarda
moddalar kam parchalanganligi sababli olingan qonda kislorod miqdori
ko‘paygan, kislorod olingan qonning rangini o‘zgartiradi. Mayer
keyin Lavuazye nazaryasidan chetga chiqib, quydagilarni ta’kidlaydi,
organizmda aniq energiya balansi mavjud bo‘lib, uni kuch deb ataydi.
Ozuqga moddalaridan ajralgan energiya unda yo‘qotiladigan issiqlikka
va organizm tomonidan bajariladigan ishga sa’rflanadi. Mayer
1842-yilda yozgan maqolasida, Nisbiylik nazaryasida ham saglanish
qonuni energiyaga bog’liq ravishda o‘zgarishini ta’kidlaydi

Yugqoridagilardan shunday xulosaga kelamizki, fizika xayotimizda
uchraydigan tabiat qonunlarini o‘rganadigan asosiy tabiy fanlaridan
biridir. Uning gamrovijudakeng. Olam doimiy o‘zaro ta’sirda vauzluksiz
harakatda bo‘lgan moddiy jismlar majmuasidan iborat. Tabiatda sodir
bo‘ladigan barcha hodisalar va jarayonlar fizikada muayyan qonunlar
bo‘yicha oz aksini topgan. Fizikada o‘rganiladigan hodisalar doirasini
yoki bu fanning shartli chegaralarini aniqlash juda qiyin: kashfiyotlar,
texnikaviy tatbiglarning yangi-yangi sohalari bu chegaralarni yildan-
yilga kengaytirmoqda. Biz eslagan tajribalar ularning ayrimlarigina
hisoblanib, o‘rta umumta’lim maktablarining fizika darsligida o‘z aksini
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topgan. Oqituvchining vazifasi fizikani hayot bilan bog’lab, ularni o‘z
o‘rnida tahlil qilib berishdan, o‘quvchilarni fikrlashga, olgan bilimlarini
amaliyotga tadbiq etishga undashdan iborat.

Demak, yuqoridagi fikrlardan shunday xulosa qilish mumkinki,
namoyish tajribalar o‘quvchilarni fanga bo‘lgan qiziqishini ortiradi,
jjodiy izlanishga undaydi, fizik jarayonlarni kreativ mushohada qila
oladigan kadrlar bo‘lib yetishlarida muhim ahamiyat kasb etadi.
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TABJUM TH3UMHUJIA YKUTHJIAJTUTAH ®U3UKA
®AHUJIAH MACAJIAJIAP EYATI METOIUKACAHHA
TAKOMMJLIA LI TAPHUILL

M.b./lycmypamos, TBY/IIH yxumysuucu

Ywby maxonaoa xaeonume xapwunueu xamoa OUPIUK KYUU
Mmavcupuoa 6epmuKal xapakam KUiaémean HCUCMHUHS Xapakam
KOHYHAAPU YP2AHUI2AH 84 YIAP2d OOUP MACANANAP UULAO KYPCAMULLAH.

Kanum cyznap: Spkun mywuw me3naHumiu, Xxapakxam
MEeHeNamMacu, me3nuK MmeH2Iamac, UHmMezpaiiawl, UHmespal yeeapa-
Japu; Xa8OHUHS KAPUIUIULU.

Jannas cmamos nocéaujeHa u3yyeHulo 3aKOHA O8UMCEHUs meid,
osudCcyUe2ocsi noo Oelcmeuem Cuilbl CONPOMUBLeHUs B030yXa U
MSA2OMEHUsL, U HEKOMOPble PEeueHHble 3a0a4y OMHOCAMC K MOl
meme.

Knrwouesvie cnosa: Ycxopenue c00600H020 nadeHus:; ypagHeHue
O8UdICEHUs;  CKOPOCMb  OBUJICEHUs,  63Mb  UHMeZPAl, Npeoeivl
unmezpana, conpomusiieHue 6030Yxy.

This article is devoted to the learning law of motion of a body
moving under resistive force of an air and fravity and some problems
solved belongs this topic.

Key words: Free falling acceleration, the equation of motion; velocity
of motion; to take integral; limits of integral; resistance of an air.

MablyMKH, yMyMTabJIUM YpTa MakTaOJIapuHUHT I0OKOPU cUH(Iapu
Ba aKaJIEMUK JIMLEN XaM/1a OJIUK TabJIUM Myacccacalapyuia YKyBYM Ba
Tanabanapura d3pKuH TymaéTrad €Ki THK FOKOPUTa OTWIITaH )KUCMHHUHT
XapakaTUHH YpraHUIll MaB3yJapua XaBOHUHT KapIIWINTU bTHOOpra
ONTMHMAaraH X0l Y4yH, SbHU (akaT OFUPINK Ky49d TabCUPU OCTHIATU
KUCM Xapakatu ykutuiaaau. Onuid TabJIuM Myaccacalapuja Xam Oy
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Macaia uykypramtupud nuddepeHuan Ba BEKTOp KYpUHHUIILIApUIA
YKuTHUIaau. Acluia, XaBOHUHT KapUIWINTK bTHOOpra ONWHAAWTaH
XOJ/Iarl XapakaTH XaKuKaTra aHda skuH Oynub, OyHra sca onuit
TabJIUM Myaccacanapuja kam 3btuoop oepunaau. LllyHunr yayn xam
OFUPIIUK KyYH Ba XaBOHUHT KAPIIWIMTHHH OWprajvKaa YbTHOOpra
OJIMHTaH XOJIJard dKUCMHUHT XapaKaTUHU YpraHuil TajadanapHu peas
Ba3HsITra aH4a SIKMHJIAIITHPAIH.

bunamusky, MyXUTHUHT KApPIIMJIWUTH TE3MUKHUHT OWUPHHYU
napaxacura €KM HMKKMHYM Japaxacura TYFpH MPOMOPIUOHAI
Oynuimu MykuH. JIekuH, XaBo OuiaH comup OYiaaurad Xoaucanapia
(aBTOMOOWJI XapakaTWHU YPTraHMIIIA, aBUAILMAA, XapOuil TeXHUKaIa
MapallioT, YK, CHapsi1 Ba OOLIKaIapHU YPraHUIIa) KapIIniuK Ky4uHU
TE3IMKHUHT UKKMHYH JIapa’kacura mponopuuoHain ned xapaisaau. busz
ymly MaKoJaaa aiHaH 11y X0J YUyH ep CUPTH/IaH THK XO0JIJa FOKOpUra
OTWJIT@H >KUCM Xamja oupop OanaHIIMKIAH MAcTra TalUIaHTaH KUCM
XapakaTHHH aloXyaa-ajoxuaa ypraHaMu3 Ba yjlapra ouJ Macajanap
HIUTANMU3.

L. [lacta0, sxxucm 9, GOIUTaHFuY TE3IMK OUITaH THK X0J1/1a FOKOpHUra
OTWJITAaH XOJI YUyH JKUCMHHMHI y=)(?) XapakaT TeHIJIaMacuHH, 3=9(1)
OHMI TE3NMUK TEHIIAMACHHU XamJa UXTuépuii / Oamananmukgaru 9
TE3JIMTMHY aHUKJIaiaurad GopMyaaHu KeITUPUO YMKapaMu3 Ba yaapra
noup Oup Heya Macajaiap eyaMus.

HbrOTOHHUHT 2-KOHYHHTa Kypa my = —mg — 1392 Oymaau
[1]. By muddepeHnman TeHrIaMaHu KyWHIard KeTMa-KeTIUK/A YU
OpKalu BakT (GOpMYITaCUHU aHUKIANMHU3.

mc;—f:—(mg+ﬂ92), S od=-—2 MY
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:td:_ﬁ.gL n. ﬂ .are [\/Zg}
=fa=— g{gzmg 5 ®\ \mg
s

F(&—&)
g

[ynmaii Kunuo, ep CUPTUAAH THK IOKOPUTA .90 OOILIUTAHFUY TE3JIUK
OWJIaH THUK XOJIJIa FOKOPUTA OTUJITAaH KUCMHUHT UXTUEPHI J TE3JIHKKA
sra OYJIWIN BaKT OHMHHU ymOy dopMmysia épaaMuia aHUKIAIl MyMKAH

skaH [1], [2]. [ _
t= /ﬂi -arctg pmg (5 ~9) (L.1)
g

mg + 4,9

g
9,

by ¢opmynanan Qoiinananub, KUCMHMHT KYTapWJIWII BaKTUHU
XaM aHUKJIAIUMU3 MyMKUH. byrna $=0 0ynmummHu >THOOpTa OJIHII

Kuost Kumaau.
t, = 2 -arctg( A SOJ (1.2)
\ Bg \ mg

(I.1) bopmynanan ¢oitaananub KUCMHUHT KYyTapuiryHrada 6yiran
UXTUEPUI TE3MUTUHHU BAaKTra OOFJIAHMII TEHIJIAMACHHU XOCHJ KHJIHII
MYMKHUH [2].

\ fmg -(.90 —9)=tg \/'B—?t -(mg+,8909)
m

pmg G, —\/pmg §=tg \/ﬂ—?t mg +tg \/E B3
m
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o e ]

DHIM 73Ca JKUCMHHUHI KYTapwiMIil KapaCHUJAaru TE3JIUK Ba
KOOpAMHATa opacuaaru OOFJIaHUIITHU KeNTUpUO ynKapanuk [2], [3].

d(l92+ng
v 9
dy = m8d3 m 9d9 N Idy=—£' B

mg+,8192 yij 92+mg 0 2B oo mg
B B
2, Mg
yz—ﬂ.ln(92+ﬂj = 90+ﬂ _m mg + B9,
2p BN 28 | g . me| 28 \mg+ps
B
2
y=""-In —mg+ﬁ'9°2 (1.4)
2P mg + 9

KOxopunaru ¢dopmynanan ¢doitnananu®d MakcuMan KYTapUIIHII
OayaHIIMTUHU aHuKJIak onamus [3], [4].
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(I.4a)

II. Duam oca xucM Oupop y, HyKTamaH &, OOILIAHFUY TE3IMK
OWIaH THK XO0JIJIa TAcTra OTHIITAaH XOJ YUyH )KUCMHUHT )y=)(?) Xapakar
TEHIJIAMACHHU, $=9(1) OHUI TE3JIMK TEHIIIAMACHHU XaMmJa UXTUEpHUU
y OanaHUMKAATH ¢ TE3JIMTMHU aHUKIaaurad GopmynaHu KeaTUpuO
YUKapaMu3 Ba ylapra Joup Oup Hewa Macajaiap eqdamMus.

HBIOTOHHMHT 2-KOHYHHUTra Kypa my = mg — B9 6ynagu. By
nuddepeHnnan TeHaMand KyHuiaru KeTMa-KeTiauKaa eqnil oOpKaiu
BakKT (popMyJIacMHU aHUKJIaimu3 [1].

mﬁzmg_ﬂy, N dt:_L‘gz:_ﬂ.i, N
dt mg — 9 S g _mg
B
’ ¢ dg 1 5 |
t=[di=-2 . =2, In Pl -
0 B e B y |ME g, |TE 3,
B B p

Y 53 i W (29
MCIRIRAE R

[Tactra Tymaérran KUCMHUHT SPUIIMII MyMKUAH OYJIraH 3HT KarTa
TE3JIMTU/Ia OFUPJIMK Ky4d XAaBOHMHI KApIIMJIUK Kydura TeHIJIAIlaIu

(11, [2].
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mj):mg—ﬂlgzzo, - mg:ﬂlgriax’ "gmax:w’%

[lynnai k6, 6upop # ) GonuTanFuy T€3IMK OMIaH NacTra OTU/IraH
KUCMHUHT UXTUEPUI § T€3NIMKKaA SPUIINIIT BAKTUHU KyHnaaruda E3uiil
MyMKHH [4], [5].

| [ HU'"'}?“%JU"E”M |
MR

(IL.T)
KOxopunaru dopmynagan ¢oiigananu0 SpKUH TalUIaHTAH >KUCM
Y4yH xaM (opmyia Xxocui Kuiauin MyMkud [1], [4], [5].

2 \/@_9_ 2¢ |8, -9
B

Hetoronaunr nuddepeniman KYpuHHAIIIATA UKKHHYA KOHYHUHU
€UUIIl OPKAJIM JKUCMHHUHT ) KOOpAMHATACH Ba ¢ TE3MUTHUHU OOFIaraH
TEeHINIAMaHW aHUKJIam MyMKuH [2], [3].

1| \/mg+‘9 $o 9.+
t ™ In P — Zmax 1 Pmax F (11.2)
pg

w990 g s gy MO0 _ m 949
dy mg—p3  p g_Mmg
B
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gd(az—mgj 9
B)__m i lg_mg

" m
i R T R,

Yo 190
g Mg mg g
——m-ln Bl m_1 Jij _.m n|l9riax—l92|
28 | mg| 28 |mg_g| 28 |8, -9
0 0
p p
mg 2
e _g
y:y _ m 'ln ﬁ :y max 1 | max_'92| 1.3
"2p mg | 0 2 |9-%|
ﬁ 0

Oxopuaarn ¢dopMynaHu SpKHH TalUIaHTaH >KUCM YUYyH Xam

KyJutam MymkuH [1], [5].

2 2 2

y=y0——-1n1——ﬂ'9 = —%-ml—[—‘g] (IT.3a)
2g 9

2p mg  ox

(I1.3) bopmymmanu 6up HEeYa MaTEMATHK aJIMAIITUPUIILIAP OasKapuIIl
HaTIDKacuIa Te3NIMKHH aHuKJaM popmynacura sra 6ynamus [4].

M _Zg(JZ’—J’o)
oo (2 ) e~ (an -

m

B\ B

(11.4)
IOkopunarn ¢opmynaHu SpKUH TalUIaHTaH >KUCM YYyH Xam
KYJUlall MyMKHH.
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_2B(v-30) _280r-n)
= % l—e " :gmax\/l—e i (11.4a)

II1. DM 3ca roKopHIa KeITHPUO YnKapuiran 6apua Gopmynanap
103acujiaH OMp Hedya Macajiajap MIUIANl OPKaIH OWIMMIIAPUMU3HU
MycTaxkKamiab olaMus.

1-macana: Maccacu 2 ke OynraH >KUCM BEPTHUKAl XOJJIa THK
okopura 60 M/c Te3nuK OwiaH OTWiIraH. by >KHCMHUHT TE3JIUTH

G [m/s] rarenr Oynranma R =0, 019° [ V] ra TeHr 6yiran xaBo

KapIIwiirura yupaiau. Heda cexynanan keiiuH Oy )KUCM Y3UHHUHT SHT
IOKOPUT'M HyKTacura 3pumaan? Makcuman KyTapuiuil OanaHuIuIru
Kannai [4], [5].

Eunm: by macananu equin yuyyH FOKOpU/Aa KEITUPUO YMKApUIITaH
(1.2) xampna (1.4a) popmynanapunan Qoinasanamus.

t, =\/%-arctg[ mL;

=4,5175-0,935=4,224s5.

0,0lk—g m
_m 60 |=

2%kg-9,87 S
N

2
. g ot 0,01%8 3600
hmaxz—-ln(l+ Oj_ gk n| 14— s~ |-
25 mg ) 5.0,01°8 2kg 9,82
m S

=100m-1,0426 =104,26 m.
Jemak, xucm tk=4,224 S BakTIa Ba hmax:] 04,26 m OGanaHIMKKA

KyTapuiap 5KaH. Arap XaBOHUHT KapIIWINTH YbTHOOPra OJIMHMaraHa
amm, y xonga 6,/22 s BakTaa Ba /83,67 m OanaHAJIMKKa KyTapuiaraH
Oymap s1u.
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2-macaja: Maccacu 5 ke OYnTraH KUCM BEpPTHKANT XOJAa THK
okopura 80 m/c Te3nuk OwinaH OTWwiradH. by >KHCMHUHT Te3IUTH
9 [m / s] ra TeHT Oynranga R = 0,02 9° [ N ] ra TeHr OYyJIraH XaBo
Kapluuwiurura yupaau. Heua cexynagan keiinH Oy )KUCMHUHT TE3JIUTH
UKKU MapTa Kamasnu? by maiitna ep cupTujiaH KaH4a OajlaHJIMKIA
oynmamu [5]?

Eunm: by macananu e4uin yuyyH IOKOpUIa KEATHPUO YUKapUIITraH
(I.1) xamna (I.41a) popmynanapunan doigamaHamus.

= ﬂ . arctg v ﬂmg (190 _19) — Skg .
\ Bg mg + 9,9 0’02k7g.9’8ﬂ2
m c

\/0,0zkg-Skg-9,8nZ(80m—40m)
n ¢ o 5/ 1-5,055-0,337 =1,70s5.

-arctg e 2 P P
5kg-9,87% 40,0275 .80 .40™
C m S S
Ske 9.8 40,0258 . 6400’”2
m  (mg+pS: Skg ARSI
h=—:"1n == -In =
2p mg + 9 m

C

2:0,02%8 | 51500 87 10, ozkg 1600’"

m S C
=125m-1n(2,185)=97,71m.

Hemak, xucm t=I,70 s Baktma Ba h=97,7] m OanaHIINKKa
KyTapuiap 5KaH. Arap XaBOHUHT KapIIMIUTY YbTHOOpTa OJIMHMaranaa
anu, y xouina 4,08 s Baktaa Ba 244,9 m GanaHyIMKKa KyTapuirad 0yiap
ITH.

3-macama: Radiuslari teng va zichliklari p, va p, bo‘lgan turli
materiallardan yasalgan ikkita shar havoda tushmoqda. Mubhitning
qarshiligi tezlikning kvadratiga proporsional deb hisoblab, sharlar
erishadigan eng katta tezliklarning nisbati aniqlansin [5], [6].
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Eunm: [Ilapnap »Hr karra Te3NMUKKAa SpHUILTaHAa YIapHUHT
Te3JaHUIILJIApU HOJNra aijaHaad, sS’bHU OFUPJIMK Ky4d Ba XaBOHMHT
KapIIWIMK Ky4H Y3apo TEHIIAIIAH.

=B vg=p% .. (
{mlg ﬁ lz.max .- {pl g ﬂ lz.max ()’ N (1)(2)
mlg = ﬁlgl.max lolVg = IBgl.max (2)
2
& — ( "gl.max j , - "gl.max — &
p 1 32.max 82.max IO 1

4-macana: Massasi /00 g bo‘lgan sharcha og‘irlik kuchi ta’siri
ostida pastga tushmoqda. Bunda sharcha havoning qarshiligiga uchraydi,

sharcha harakati x =4,9¢—2,45(1— ') tenglamaga binoan sodir
bo‘ladi. Bunda x — metrlarda, # — sekundlarda o‘chanadi, Ox o‘qi esa
vertikal bo‘ylab pastga yo‘nalgan deb oling. Havoning R qarshilik

kuchining vaqtga va tezlikka bog‘lanish tenglamalari R = R(t ) va

R =R(9) nikeltirib chiqaring. ¢ =10m /s> deb oling  [5].
Euum: bepunran x=x(?) ¢yHKuusmaHn BakT Oyiinuya 2 Mapta
OJIMHTaHJa a=a(?) Te3JIaHUII TeHIJIaMacH KeJTO YMKaIH.

(1) :%x(t) :(4,9t—2,45(1—e—2f))' =4,9+4,9¢™ [m/s];

a(t)= %B(t) =(4.9+4,9¢) =-9,8¢™ [m/s’].
KapI_HI/IJII/IK KYYHUHUHI BaKTTa OOFJIaHHUII TEHIVIAMACHHU €3aMU3.
R(t)=m-a(t)=0,1-(-9.8¢")=-0,98-¢ [N]

OHAM KapIIWIMK KyYHHUHT TE3JIMKKa OOFJIaHUII TEeHIVIAMACHHH
Ty3aMU3.
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R(9)=-098-¢=-0,2-4,9-¢ =-0,2-(3-4,9)=-0,29+0,98 [N]

IOxopunarn xentupu® yukapwiran Qopmynamap xamaa Kypuo
yrunran Gapua macananap Tanabanapra )KUCMHUHT XaBO KapIIUIUTUN
PTHOOPra ONraH XoJjia WIUIAll KYHHUKMACHHU IMAKUIAHTHPHILIA
€pnam Oepamu. Ynapra ¢usznka MacaiajapuHu XaM auddepeHian
TeHIIamanaap €pAaMuaa €4uill MyMKHMH DKAHJIMTMHU ypraraau. by
aca TanmabanapHu Tabuar XoJUCAJapHH YpraHuljga pean Xojarra
SIKUHJIALIUIIT UMKOHUHU Oepay.
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YMYMHUH YVPTA TABJIUM MAKTABJAPH
VKYBUMJIAPUTA WEB JACTYPJIALLITA OUJI
KOMIETEHOUSIJIAPUHU INAKJIJIAHTUPUIITA
KYUWJIAJIUTAH TAJIAB BA TAKJIU®JIAP

P.H. Typaes, Tep/lV nune Ileoacocuxa
YHUBepcumemu YKumyeuucu,

Maxonaoa  oacmypnawnu — ykumuwi — Makcaou, —makmad
oumupysuunapuea WAaKiIGHAouean KomMnemeHyuslaped KyuuieaH
manabnap, oicaxon peumuneuoa Python oacmypraw muiunune
bakapopiucu, MagxHcyo MyamMmonap edumu 6a maxiuguap xycycuoa
@uxp ounoupunean.

Kanum cyznap: Yxye maxcada, manab, xankapo peiimune, maxaug.

B cmamve paccmampusaemcsi obyuenue npocpamMmuposanuio,
mpebosanusi K KOMHemeHYusim, opmupyemvim y  6bINYCKHUKOS
WIKOL, YCMOUYUBOCMb A3bIKA Npocpammuposanus Python e muposvix
peumun2ax, nymu peulenus cyuecmsayroumux npooiem u npeoioiCeHus.

Knrwouesvie cnosa: ILlenu ob6yuenus, cnpoc, MenHcOYHAPOOHbLU
petimune, npeonodceHue

The purpose of the article is to teach programming, the requirements
for competencies to be formed by school graduates, the stability of the
Python programming language in the world rankings, solutions to
existing problems and suggestions.

Keywords: Learning objectives, demand, international rating, offer.

Kaxon Ba pecnyOnuka TabIMM ~TH3MMUZA HH(pOpMaruka
Ba AT Typkymura KkupyBuu (aHIapHU VYKUTUII METOIUKACUHU
TaKOMUJUTAIITUPULI, MOAECPHU3aLMsIALL, MHHOBALIMOH TEXHOJIOTUsIIap
acocuaa (aHHM YKUTUIIHU PUBOXKIAHTUPHII, (aHTa OWJ] JUIAKTHUK
MaTepuaslapH MIUIad YUKUII Ba YJIApHU HMMKOHUSTIApHIaH
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0UO KOMNEMEHYUANAPUHY WAKLTAHMUPULIRA KYUULA0Uuean maiab ea maxkauguap

¢oiigananran xon1a YKyB MalIFyI0TIapy caMapaJopIUuruHU OLIUPUIIL,
VKyBUMIapAa nKOAKOPINKKOOUIUATIAPUHA PUBOXKIAHTUPHUL, PAaKaMIIH
TeXHoJIorusu1ap 6opacujgaru KOMIETEHIUSICH Ba MaJIaHUSATHHU XaMmJa
TaHKUAMN (PUKpIaIl KOOUIUATH Ba KpeaTHB axO00pOT-KOMMYHHUKAIIMOH
KOMIETCHIMSUIADUHN ~ PUBOXIIAHTHPHIL  Macajajapura 3>bTHOOp
KapaTWIMOKAA.

Maxkrabna web gacTypiamiHM YKUTHIIZAH acOCHA Makcaj,
VKyBunjapra web TexXHOJOrMs TyllyH4YacH, web TexHomorus
épaamuaa axOopoTiapHM KalTa wuuuiam, web pactypnamra ow
Ha3apui, aManuii OMITMMIIAPHU dTajulal. AManuii OMimMM, KyHUKMaap
acocH/ia MAKJUTAHTaH Majlaka Ba KOMIETCHUMJIApHU Xa€THUHT TypJiu
»abxanapuaa KyJuiaira ypraTuianp.ra ypraruiuamp.

2017 ¥mn 6 anpen “Ymymuil ypra Ba ypra Maxyc, kacO-XyHap
TabJIMMUHUHT JlaBraT TabiIuM CTaHAAPTIAPUHH TacIUKIIAll TYFpucuaa”
ru 187-conmu V36ekucron Pecnybnukxacu Basmpnap Maxkamacu
Kapopuga ymyMTabsaum MakTad OuTupyBuMiapura Kyuaaru
KOMIIETSHITUSIap Tajlabiapu KyHuiIran:

1. AxOopommapHu wH3malml Ba 3JIEKTPOH BOCHUTANApAA WHUFHII
KOMITETEHIUSICH

- 2JIeKTpOH MaHOanapuaaH TypJy KYpUHULLAATH aXO0pOTIapHU
n31a0 Tonaau Ba KOMIIBIOTEpAA HUFa OJau;

- MHrepHeTna HIUTAIIHU TABMUHIIOBYHY 1ACTypJiap Ba yJIApHUHT
MMKOHUSTIApUHU OUIaaH;

- DIJEKTPOH MmouTa Ba axOOpOTIapHU XUMOS KHJIHUII
MMKOHUSATIapUAaH GoiganaHa onaau;

2. AxGopoTiapHu 3JEKTPOH BOCUTajIap/a KaiiTa UIiamnl Ba cakjalil
KOMITETEHIIUSCH

- 3JIEKTPOH mouta, MIHTepHeT Ba OolIKa pecypciapAaH OJMHTaH
axO0OpOTIIapHU TaxpUp Kuja oJ1aJu;

- Web-caxuda xkypuHHIIHIA cOoAMa aXxOOpOT pecypciaapuHu
Ta€piuan onaau
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- Tapkubuii Web-caxuda kypuHuIInga ax00poT pecypciaapuHu
Taépiaii onaau;

- JacTypJall TEXHOJIOTUSICH MMKOHUSITIIapuaaH (oiinananud comna
JacTypuil TAbBMHHOT XOCHJI KMJIa OJIQJIH.

- we0-CcallT KypUHHIINIArH aX00pOTIapHH KaiTa UIUTai oJa Iu;

3. AxOopoTnapHHM OJEKTPOH BOCHTalap OpKaJld  y3aTHII
KOMIETEHIUSICH

- JJIEKTPOH IOYTa OpKajiu axOOpOT y3ara oyiajid Ba Kalys Kuja
onaau

Poccust deneparmsicu nasnar crangapti Ba Kupru3ucToH nasiar
cranmaptu Tanabnapura kypa 8-9 cuHbmapra Kywugaru tamxabdiap
Kyuwiras [1-2]:

- HTML nan ¢oiinananu6 Web caxuda spatui

- BeO-caliT KypyBuunapuaan ¢oigananubd, Oemyn oHJIaWH
wiardopManapa oaauil Beo-calTiiapHy KaHAai SpaTUIIHA OWIIHIIL.

- CSS ycny6nap xaaBamtapunu unutatud HTML - caxudanap

SPATULIHU OWJIHILL

V3 nas6arnna YKanyGuit Kopes masnar craHiapt iypuKHOMAacHra
acocan Oapua ypra TabauM MakTabnapura Python nactypunu ypranuim
TaBCUS KUJIMHTaH.

MypukHoMara acocaH yMyMTabJIuM MakTa6mapaa Python
nactypuHuHT Django KyTyOXoHacH acocuia web MIIoBa sipaTHIIl TAaKIug
ATHJITaH.

Hera Python nactypu?

Xankapo TIOBE INDEX peiitunrura kypa 2018-2019 itnnga Python
nactypu ¢oigaraHyBUMIIap YUYH IOKOPH PEUTHHT YYUHYU YPUHHU
srajylaraHu CTaTUCTUKAAaH Kypuil MyMKUH.2020 iuiuga XaM 10Kopu
KypcaTuuk OapKapopaup.
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Sep 2019 Sep 2018 Change Programming Language Ratings Change
1 1 Java 16.661% -078%
2 2 c 15.205% -024%
I 3 3 Python 9.874% +2.22% I
R - C#++ 5635% -176%
5 6 ~ c# 3.399% +0.10%
6 5 v Visual Basic NET 3291% -202%
7 8 ~ JavaScript 2128% -0.00%
8 9 ~ saL 1.944% 0.12%
9 7 v PHP 1.863% -091%
10 10 Objective-C 1840% +0.33%
" 34 A Groovy 1.502% +1.20%
12 14 ~ Assembly language 1.378% +0.15%
12 11 - NelnhiiNhiert Pascal 1.335% +N Na%

1.1-pacm. Xankapo Tiobe index pefituaru 2019 finn.

CeH 2020 CeHTAGPL 2019 + WNaMeHnTs FA3bIK NPOrPaMMHUPOBaHNA PelTHHMM + UaMeHUTE
1 2 -~ (o] 15,95% +0,74%
2 1 v [xasa 13,48% -3,18%
3 3 Python 10,47% +0,59%
4 4 C++ 7.11% +1,48%
5 5 Cc# 4,58% +1,18%
6 6 Visual Basic 412% +0,83%
¥ 7 JavaScript 2,54% +0,41%
8 9 ~ PHP 2,49% +0,62%
9 19 A p 2,37% +1,33%
10 8 v saQL 1,76% -0.19%
1 14 A~ vatm 1,46% +0,24%
12 16 A Swift 1,38% +0,28%

1.2-pacm. Xankapo Tiobe index peiitunru 2020 iint.
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Xankapo IEEE SPECTRUM peiitunrura kypa 2018-2020 innga
Python mactypu doiimananyBumnap ydyH IOKOPH PEUTHHT OUpPUHYU
YPUHHM 3rajularaHu CTaTUCTUKAZAH KYPUII MyMKHH.

Xalgaro IEEE SPECTRUM reytingi:

Language Types (dick 1o hide

@ web | [ movie L Enterprise | $ Embedded
Spectrum Rankin
| 1. Python & L® 1000 l
2. C++ 0J® [e97
3. Java &N 975
4, C 0Je |7
5. C# Sn 894
6. PHP ) 849
7. JavaScript &0 826
8. Go & o 76.4
9. Assembly . 741
10. Scala &0 721
11. Ruhv @ o 714

1.3-pacm. Xankapo IEEE Spectrum peittunru 2020 iiui.

KOkopunaru kypcarkuanapaa KypuHuO TypHOINKY XaKUKATAaH XaM
Python nactypu rokopu ypuniapHu 6apkapop srajuiarad. YMyMTablIuM
MmakTabmnapna Python nactypunu ypranuin Makcaara MyBOQHUKIND.

Web pactypaam 0yiinua ymyMui ypra TabJHM MakKkTad
VKYBYWIAPUTa KYHWJIAAUTaH Tajgalsaap:

Phyton acociiapu

Hactyp, aactyp:naill, 1acTypuu TyIIyHUYaTapuHU GapKiaiau;

- JlacTypiam Tuianapu Ba yJIapHHUHI TypJlapu, KOMIHIATOP,
MHTEpIpeTaTop TyIlyHYaJIapuHu OuIaau
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CHYVUATADYHY AT TAHMUDIYLILCA m?ﬁurmr)u?rm

- Phyton nactypnaii THIMHUHT aCOCUN UMKOHUSTIIAPUHU OUTIa Iu;

- Phyton gactypnam tmiu anupoO6ocu, uaeHTHHUKATOPIAP,
y3rapyBuuiap Ba oneparopyiapHu YpraHaJiu.

- Phyton gacrypiam tunuHu ypHaranu; macainaHu Phyton
JacTypiall TUINJA e4aaH;

- Tankukot nontmxanapunau Phyton nactypnam trimaa 6askapaau.

IOxopuaaru tana® Ba MyaMMmoJapJIaH KeJIHMO YMKKaH XO0Jaa
KyHugaruiapHu TaKiIug 3TaMus.

YMymuii ypra Tabaum MakTad outupyBuniaapuau Web mpactyprarn
acocnapuia YKUTUIIHUHT YMYMHUHM Makcaayu aMajaudl WyHaITUPWITraH
Web nactypnam coxacugaru Maktad OUTHPYBUMIIAPUHUHT a)KpajiMac
KOMIETEHIUACUHY MIAaKUIAaHTUpUILAup. YOy makcaa, 6u3 xypuod
YMKAETraH BaKOJATIAPHUHT TabKU/JIAHTaH TApKUOUi KHCcMiIapura Kypa,
ukkuTa y3apo 6ornuk 6ynumiap («HTML Ba CSS na Web unosanap
aparun» Ba «Python na Web unoBanap sipatuiny), MIyHUHITIEK TYPT
KHUXATHU - MOTUBAIIMOH-KaIPUATHH, TAIIKAIHH-TapKUONH, KOTHUTHB-
OTIEepaIMOH Ba MIAXCUMINKHU MIAKIJIAHTUPUII YUYH aHUKIaHA !,

Ymymuii ypra tTabnum Maktad OutupyBuniaapuHu Web nacTypraii
acociapyuia YKUTUII MaKcaau xap OUp TapkuOuil KHCMHHUHT Ma3MyHH,
GyHKLIMsIIApU Ba XyCYCUSIIIapUIaH KeJMO YMKKaH X0J1/1a Ky HuJaruiaapHu
HIaKJUTaHTUpHULLIaH ubopar [2-3]:

- MOTHBAIHOH-KA/APUSITIIN KOMIIOHEHTH

1) Web nactypmai coxacua ssHrYM OUITMMITAPHU OJTUIIT 3apYPIIUTUTA
UIIOHY; MakTa® OuTupyBumiapura Web nacTypriamHu y3iamTHpuin
Y4yH amMaJIiii OMJIMMIIAPHUHT aXaMUSITUHU TYLIYHHUII;

2) kacOui MyaMMOJIapHH XaJl KWJIHIIAA aX00pOT TEXHOIOTUsIapUIaH
doiinananran Xonaa WwKoaui OVIuIn KOOUIHAITH,

3) ax0opoT TeXHOJOTHsIAPHIAH, BU3yal YKYB JacTypJiaml
MyxuTuaaH, Python nactypnam tunuaas ¢oligananrat xonjga MyCTaKkuI
OUITMM OJTUILTA WHTHIIHUILL

4) Python nactypnam THiIM, BU3yasi TabJIuM JAcTypilall MyXUTHIaH
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¢oiiananran xonaa, ¥3 JOoWMXaJapUHU acoCall, UIUIA0 YUKHII Ba
amalnra OIUpUII KOOUITHSATH.

- TAIUKWINHA Ba TAPKUONH KHCM:

1) Web nactypmam coxacuaaru yMyMHH Ouaumiap TU3UMHU
(anropuTMIIap, aNTOPUTMIAPHUHT TYpJIapH, Ty3yBYH, TapKUMOH Ba
Oomkanap);

2) Web pactypnam acociapu coxXacujaru OUIUM THU3UMIIApHU
(J1ofimxa, 0OBEKT, XycycHusTiIap, ycyJuiap Ba Oomkanap);

3) Pythonna amanra omupunaaurad AacTypHUHT WHIMBUIYaI
KOMITOHEHTJIApUHU JIOMUXamalll, KypHII Ba TaXpUpiiall TAMOHMIITIapUHA
OMJIHIII;

4) Pythonaunr Buzyan myxuruna Web nactypraii TeXHOJIOT UsiiapiIaH
doiinananran xojaaa MyaMMOJApHUA €YUII aJITOPUTMIIAPUHM TY3HII
KOOUJIHSTH,

5) Python y4uyH Bu3yas TabIiM MyXUTH OWIJIaH HIIUTAITHUHT ACOCHHH
Ba MPUHIMITIAPUHA TYITYHHIIL

- KOTHUTHB-ONEPAlINOH KOMIIOHEHT:

1) T UMKOHMATIApUAAH QoiTaTaHuIITa TAREPIUK

Web nactypnamnu ypranuim yuyH Python nactypnar;

2) nnad YMKUITaH anropuTMHU - Python mactypnam tunugaru
JacTypHH amaira omupaaurad Web mwioBanapHu sipaTHII KOOMIUATH;

4) Python mapagurma épnamuaa xommiorep Web mnoBanzapHu
SApaTULITra TAUEPIIUK.

- pedieKCHBIMK KOMIIOHEHT:

1) »xamoaza UIIan KOOWIUATH;

2) Python épnamuna y3mapuHUHT QUKpIapu Ba KOMIIOTEP
JacTypIIapyHU WITA0 YUKUII HATHKATapUHU TaKIUM STULI UMKOHUSITH;

3) aHaNUTHUK (aKC STTUPHUIL, aMaJIUH aKJI, MyaMMOHH TaXJTHJT KWITUIIL,
MaHTUKUI Mysoxa3aiap, peKalallTUPUII TaXprudacH), KOHLIENTYaTHuK
(TymryHuanapHu KyJUlail, MOAE/UIAPHM TaH OJIUII, CE3TH, MyaMMOHHU
aHUKJanl Ba OolKajnap) Ba TaHKUAMNM ¢ukpram (Y3 TaxpubacuHu
TaXJIUJT KUJIHIII).
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UMUMLIY O‘RTA TA’LIM MAKTABLARDA
ELEKTROMAGNETIZM BO‘LIMIGA OID LABORATORIYA
ISHLARINI AMALIY YO‘NALTIRIB O‘QITISH METODIKASI
TAKOMILLASHTIRISH OMILLARI

A.N.Ernazarov, Chirchiq davlat pedagogika instituti
stajyor tadqiqodchisi

Ushbumagqoladaumumiy o ‘rtata’limmaktablarda elektromagnetizm
bo ‘limiga oid laboratoriya ishlarining amaliy yo ‘naltirilganlik
metodikasi to ‘g ‘risida ma’lumot berilgan.

Tayanch so‘zlar: elektromagnetizm, laboratoriya, innovatsiya,
politexnik ta’lim, fizik kattalik, fizik eksperiment, laboratoriya jihozlari.

B oanmnoit cmamve npeocmasnena ungopmayus o memoouxe
NPaKmuyecKkol HanpaeieHHoCmu 1abopamopHsix pabom 6 obnacmu
AMEKMPOMASHEMUIMA 8 00Ue0OPA308aMENbHBIX WKOIAX.

Knrwouesvie cnosa: snexkmpomaznemuszm, 1a60pamopust, UHHOBAYUU,
nonumexuHuieckoe 06pazoeauue, Qusuueckue pasmepsl, QuuUyecKull
9KCnepumenm, 1abopamopHoe 06opyoosarue.

This article provides information on the methodology of practical
orientation of laboratory work in the field of electromagnetism in
general secondary schools.

Key words: electromagnetism, laboratory, innovation, polytechnic
education, physical size, physical experiment, laboratory equipment.

Bugungi kunda ta’lim muassasalarida fizika fanini o‘qitish sifatini
oshirish, ta’lim jarayoniga zamonaviy o‘qitish uslublarini joriy qilish,
iqtidorli o‘quvchilarni saralash, mehnat bozoriga raqobatbardosh
mutaxassislarni  tayyorlash, ilmiy tadqiqot va innovatsiyalarni
rivojlantirish hamda amaliy natijadorlikka yo‘naltirishga katta e’tibor
garatilmoqda.
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Umumiy o‘rta ta’lim muassasalari o‘quvchilarining fizika faniga
oid bilimlarini rivojlantirishning eng muhim omillaridan biri bu
laboratoriya mashg‘ulotlaridir. O‘quvchilar, o‘quv materialini asosan
auditoriya mashg‘ulotlarida ozlashtiradilar. Shuning uchun, auditoriya
mashg‘ulotlariga katta e’tibor berish, mashg‘ulotlar samaradorligini
yanada oshirish talab qilinadi. Bunga, o‘quv jarayonida o‘qitishning
zamonaviy texnik vositalarini qo‘llash, ko‘rgazmali qurollardan,
namoyish materiallardan foydalanish orqali erishish mumkin.
Laboratoriya ishlarini talab darajasida uyushtirish va o‘tkazish, o‘qitish
jarayonini yaxshilashda, mashg‘ulotlar samaradorligini oshirishda muhim
o‘rin tutadi [2].

O‘quvchilar fizika fanining har bir mavzusiga oid asosiy qonun-
qoidalar haqida talab darajasidagi bilimlarga ega bo‘lishi uchun,
o‘qituvchi dars materiallarini og‘zaki bayon etish bilan bir qatorda shu
mavzuga doir tajribalarni o‘tkazishi, o‘rganilayotgan hodisani ular ko‘z
oldilariga keltirishlariga va bu borada tafakkur faoliyatini rivojlantirishga
erishishlari zarur. Umumiy o‘rta ta’lim tizimida o‘quvchilarning fizikadan
olgan nazariy bilimlarini mustahkamlashda laboratoriya ishlarining
ahamiyati juda katta. Laboratoriya ishlarini bajarish, o‘quvchilarning
individual gizigishlarini hisobga olish va ularning ijodiy qobiliyatlarining
rivojlanishi uchun katta imkoniyat yaratadi. Laboratoriya ishlarining
har biri o‘ziga xos xarakterga ega bo‘lib, ma’lum bir magsadni ko‘zda
tutadi. Shuning uchun laboratoriya ishlari o‘tilgan yoki yangi bayon
etiladigan mavzuga doir fizik hodisa va jarayonlarning mohiyatini
aniq anglab olishga imkon berishi hamda nazariy bilimlarni amalda
tasdiglashi lozim. Fizika kursida shunday mavzular ham borki, ularga
doir tajribalar o‘tkazishda yakka asbob emas, balki bir gancha asbob va
detallardan tashkil topgan qurilmalardan foydalanishga to‘g‘ri keladi.
Aynigsa, fizikaning “Elektromagnetizm” bo‘limiga tegishli ko‘pgina
mavzular (aynigsa, elektr toki) bo‘yicha o‘tkaziladigan tajribalarning
deyarli hammasi ana shular jumlasidandir [2].
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Fizikadan laboratoriya ishlari, tanlangan ishlarga tegishli bob, bo‘lim
o‘rganilgandan keyin qo‘yiladi. Unda o‘quvchilar ikki kishidan bo‘lib,
oldindan olingan topshiriq bo‘yicha butunlay mustaqil ishlaydilar. Bunda
ular maxsus qo‘llanmalardan foydalanadilar. Laboratoriya ishining
0°‘z oldiga qo‘ygan eng asosiy maqsadlaridan biri — muayyan o‘lchash
metodini va o‘lchash natijalarini to‘g‘ri tahlil va talqin qilishga o‘rgatish
orqali o‘quvchilarning eksperimental ko‘nikmalarini shakllantirishdan
iborat. Laboratoriya ishining umumiy masalalari sifatida quyidagilarni
ta’kidlash lozim:

v fizika o‘qitishdagi umumiy masalalarning optimal bajarilishiga
yordam berish (fikrlashni rivojlantirish, bilish qobiliyatlarini shakllantirish
va boshqalar);

v fizikadan bilimlar tizimliligini ta’minlash, mavzular, bo‘limlar va
predmetlararo bog‘lanishlarni o‘rnatish; fizika kursining eng muhim
masalalari bo‘yicha bilimlarni umumlashtirish va mustahkamlash
(chuqurlashtirish);

v'politexnik ta’limni amalga oshirishga yordam berish (o‘quvchilarni
ba’zi bir texnik asboblar bilan tanishtirish, texnikada uchraydigan fizik
kattaliklarni aniqlash metodlarini o‘rgatish va boshqalar).

Fizika kursidan laboratoriya o‘tkazishda quyidagi maqsadlar
nazarda tutiladi: a) o‘quvchilarga fizikaning asosiy qonunlarini va fizik
hodisalarni chuqurroq o°zlashtirishlariga yordamlashish; b) o‘quvchilarni
ilmiy-tadqiqot ishlariga ijodiy yondashishga, eksperimental metodni
to‘g‘ri tanlay bilishga, fizik kattaliklarning qiymatlarini o‘lchashga va
ularni nazariya bilan taqqoslashga, xulosalar chigarishga o‘rgatish; d)
zamonaviy asbob-uskunalar, hamda fizik o‘Ichash natijalarini matematik
jihatdan ishlab chiqish metodlari bilan tanishtirish.

Fizikadan laboratoriya ishlarini bajarayotgan o‘quvchilar oldiga
qo‘yiladigan masalalar quyidagi uch xil ko‘rinishda bo‘lishi mumkin:

v fizik kattalikni o‘Ichashning eng ma’qul metodi va o‘Ichash
asboblari kompleksini o‘quvchilarga ko‘rsatib beriladi;
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4 o‘lchash metodi ko‘rsatiladi, o‘lchash uchun kerakli
asboblarni o‘quvchining o°zi tanlashi lozim;

v o‘quvchidan muayyan fizik kattalikni ko‘rsatilgan aniqlikda
o‘Ichash talab qilinadi.

Eksperimentdan olingan ma’lumotlar hamma vaqt ma’lum xatolikka
ega bo‘ladi. Bu xatolikning yuzaga kelishiga, asosan, tajriba sharoiti,
o‘lchash usulining yoki fizik asboblarning nomukammalligi sabab
bo‘ladi. Eksperimentator sezgi organlarining tabiiy holda xatolikka yo‘l
qo‘yishi va o‘Ichov asboblarining nomukammalligi tufayli har qanday
o‘lchashda fizik kattaliklarning taqribiy qiymatlari aniqlanadi. O‘lchash
aniqligi, avvalo o‘lchov asboblarining o‘Ichash aniqligi bilan belgilanadi.
Fizik kattalikni asbobning o‘Ichash aniqligidan katta aniqlikda o‘Ichash
mumkin emas [2].

Har bir laboratoriya ishida, turli fizik kattaliklar turlicha aniqlikda
o‘lchanadi. Biror o‘lchashning aniqligi, boshqalarinikiga ta’sir giladi.
Xatoliklar hisoblab ko‘rsatilgandagina o‘Ichash natijasi, ya’ni tajribadan
olingan ma’lumotlar, muayyan ma’no kasb eta boshlaydi. Shunday
tarzda ishlangan eksperiment natijasini nazariy yoki jadval ma’lumotlari
bilan taqqoslab ko‘rish mumkin. Xatoliklarni hisoblashning qator
usullaridan, ayniqsa muayyan tajribaning fizik mohiyatini to‘g‘ri va
yaqqol ochib beradiganini tanlay bilish muhimdir. Bu ijjodiy jarayon
o‘quvchidan muayyan eksperimental ko‘nikmani, sinchkovlikni,
mantiqiy tahlil malakasini talab qiladi. Ma’lumki, fizika tabiat haqidagi
fundamental va yetakchi fanlardan biridir. Fizika o‘qitishning umumiy
muammolari ichida asosiy, hal qiluvchi o‘rinlardan birini egallagan
laboratoriya ishini takomillashtirish muammosini alohida ajratib
olish lozim. Laboratoriya ishlari, fizikadan namoyishli tajribalar fizik
eksperimentning tarkibiy qismlari hisoblanadi. Laboratoriya ishlarini
tashkil qilish va uni o‘tkazish metodikasiga qo‘yiladigan didaktik
talablar quyidagilardan iborat:
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v'laboratoriya ishlarini muvaffaqiyatli bajarish fizikadan o‘quv
laboratoriyasining moddiy-texnik ta’minlanganligiga bog‘liq. Zamon
talablariga mos ravishda laboratoriya jihozlarining o‘zgarishi hisobiga
ishning mazmuni, tuzilishi va texnik jihozlanishini o‘zgartirib turish,
ya’ni zamonaviy asboblar va jihozlar bilan almashtirish;

v'laboratoriya ishi mavzusini tanlashda, o‘quvchilarning ma’ruza
kursidagi nisbatan qiyin bo‘limlarni chuqur o‘rganishlari va nazariyani
amaliyotga tatbiq etish ko‘nikmalarini egallashlarini magsad qilib olish.
Laboratoriya ishini anglangan holda bajarish uchun metodik ko‘rsatma
ishlanadi [2].

Hozirgi kunda barcha fanlarni, shu jumladan fizika fanini o‘qitishda
zamon bilan hamnafaslik muhim o‘rin tutadi. Chunki bugungi kun
o‘quvchilarini osonlikcha auditoriyada ushlab qolish va ularga fanni
o‘rgatish o‘qituvchidan zamonaviy fikrlash va fanga qiziqtira olish
ko‘nikmalari mavjud bo‘lishini taqazo etadi. Fizika fanini o‘quvchilar
uchun yanada qiziqarli va mavzularni yaxshi o°zlashtirishida
laboratoriya ishlarining o‘rni beqiyosdir. Quyida elektromagnetizm
bo‘limiga oid laboratoriya darslarini amaliy yo‘naltirib o‘qitishga doir
namunaviy dars ishlanmasi keltirilgan.

Mavzu: Elektromagnit qurilmasini yig ‘ish va ishlashini sinash

Darsning magqsadi :

v' Talimiy maqsad: O ‘quvchilarga Elektromagnit qurilmasini
yig ‘ish va ishlashini sinash hagida amaliy ko ‘rsatib berish.

v' Tarbiyaviy maqsad: O ‘quvchilarni tabiatga  bo ‘Igan
muhabbatini uyg ‘otish, Tabiatni asrab avaylashga o ‘rgatish.

v Rivojlantiruvchi maqsad: O ‘quvchilarni mustaqil fikrlashga
o ‘rgatish,nutq madaniyatini o ‘stirish.

IL.Dars turi: Laboratoriya ishi.

IIL.Dars jixozi: Rasmli plakatlar, slaydlar, Tomson g altagi, temir
o0 zak
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laboratoriya ishlarini amaliy yo ‘naltirib o ‘gitish metodikasi takomillashtirish omillari

Laboratoriya mashg ‘uloti uchun texnologik xarita.

Bosgichlar, |Faoliyat mazmuni
vaqti O‘qituvchi O‘quvchi
1.1. Mavzu
. 1.1. Mavzu, uning magsadi, o‘quv ga doir asosiy
1-bosqich. . . . .. S
Kirish (5 min.) rr@shg .u10t1f1an kutilayotgan natijalar ma’lum f(.)rr.nula va
qilinadi. (1-ilova) birliklarni
yozadilar.
2. Aqliy hujum usulidan foydalangan holda
auditoriyaning tayyorgarlik darajasini 2.Eshitadilar
aniqlaydi: va guruhlarda
Laboratoriya ishlarni bajarish tartibi, muhokama
laboratoriya ishlarini topshirish tartibi, qiladilar.
laboratoriya ishi yuzasidan hisobot yozish 2.1. Vazifani
tartibi tushuntiriladi. oladilar.
Mazmunining muhokamasi guruhlarda davom |(2.2.Guruhda
etishini e’lon qiladi. ishlash qoidalari

2-bosqich. 2.1. O‘quvchilar 3 tadan guruhchalarga bilan tanishadi.

Asosiy qism. |ajratiladi. Har biriga alohida vazifa beradi. 2.3. Vazifani

(30 min.) Kutilayotgan o‘quv natijalarini eslatadi. bajarishda o‘quv
2.2. Guruhda ishlash qoidasi bilan tanishtiradi. |materiallaridan
Baholash mezonlarini ham namoyish qilish. foydalanadi
2.3.Vazifani bajarishda o‘quv material 2.6. Jadval
lari (ma’ruza matni, o‘quv qo‘llanma va ustunlarini
laboratoriya ishlar to‘plam) laridan foy dalanish |to‘ldiradi va
mumkinligini eslatadi. (2-ilova) muhokamada
2.6. O‘quvchilarga laboratoriya ishtirok
tavsifnomasidan foydalanib “BBB” usuli etadi, eshitadi,
bo‘yicha ifodalangan jadvalni to‘ldirishni yozadi.
takidlaydi. (3-ilova)

3-bosqich, | |- Mashgulomi yakunlayda, faol 3.1. Eshitadilar.

Yakuniy qism. IShterkChllaml g bgtlan‘uradl. . . 3.2 Topshirigni

(10 min.) 3.2. Mustaqil ish sifatida sxemalarni tushinib oladilar
kelish beriladi. i
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1.Tashkiliy qism: O ‘quvchilarni darsga jalb qilish. Salomlashish.
Davomatni aniglash. Dunyo yangiliklaridan xabardor qilish.
2. O‘tilgan mavzu bayoni: Takrorlash.
3.Yangi mavzuning bayoni:
Kerakli jihozlar: akkumulator, reostat, kalit, ulovchi simlar,
kompas, g‘altak, temir o‘zak, o‘zagi tagasimon bo‘lgan elektromagnit.

Ishni bajarish tartibi:

1. Tok manbayi, reostat, g‘altak va kalitdan iborat elektr zanjir
yig‘ing(5-rasm).

2. Yig‘ilgan elektr zanjirning sxemasini chizing.

3. Zanjirni ulab, kompas yordamida g‘altak qutblarini aniqlang.

4. Kompasni g‘altakning o‘qi bo‘ylab magnit maydon ta’siri keskin
kamayguncha undan uzoqlashtiring.

5. G‘altakning ichiga temir o‘zak qo‘yib, elektromagnitning
kompeas strelkasiga ko‘rsatayotgan ta’sirini kuzating va xulosa chigaring.
Xulosalaringizni daftaringizga yozing.

4.Darsni mustaxkamlash uchun savollar:

Aqliy hujum

1. Tok manbayi bu.....

2. Elektr zanjir deganda nimani tushunasiz?

3. Elektromagnitni qanday yig‘ish mumkin?

4. Elektromagnit kompas strelkasiga qanday ta’sir ko‘rsatadi.

5. Bu laboratoriya ishida reostatning vazifasi nimadan iborat.
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BBB metodi
Bilaman Bilmogchiman Bilib oldim
. O‘zagi tagasimon

Tok manbayi bo‘lgan elektromagnit +
Akkumulator Temir o°‘zak +
Reostat Kompas +
Kalit +
G-taltak +

5.Uyga vazifa. Savollarga javob yozish.

» Eng oddiy elektr zanjir ganday elementlardan iborat?

» Eng oddiy elektromagnit ganday yig ‘iladi?

» Yig‘ilgan elektromagnit kuch chiziglari ganday yo ‘nalgan
bo ‘ladi?

Fizika fanini o‘quvchilar uchun yanada qizigarli va mavzularni
yaxshi o°zlashtirishida laboratoriya mashg*ulotlarini amaliy yo‘naltirib
o‘qitishga e’tibor qaratish fizika faniga bo‘lgan qiziqishni va
o‘quvchilarning ilmiy kompetentligini shakllantirishda muhim o‘rin
tutishi tajribalardan ma’lum. Shularni inobatga olgan holda umumy
o‘rta ta’lim maktab fizikasining har bir bosqichida demonstratsion
va amaliy yo‘naltirilgan laboratoriya mashg‘ulotlarini tashkil etish
magsadga muvofiq bo‘ladi deb hisoblaymiz.

Adabiyotlar:

I. “Ymymuit ypra Ba ypra maxcyc, KacO-XyHap TabIMMHHUHT
JIABNIAT TABINM CTAHAAPTIAPUHU TACIUKIALI TYFpUcHaa” Y36eKUCTOH
Pecniy6nukacu Bazupiap maxkamacuuuur 2017 #iun 6 anpengaru 187-
COH KapopH.

2. M.JIxopaiieB, b.Carraposa, ®u3nKa Ba aCTPOHOMHS YKHTHILI
HazapuscH Ba Meroaukacu TomkeHT 2015.

3. Ernazarov, A. N. (2021). O‘rta umumta’lim maktablarida fizika
va astronomiyani kasbga yo‘naltirib o‘qitishda tayanch va fanga oid
kompetensiyalarning ahamiyati. Academic research in educational
sciences, 2(4), 869-873.
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INEJAT'OT'HK TA’)KPUBA-CUHOB NIIJIAPU
HATHXAJAPUHUHI" TAXJINJIN

PM. Xoxcanazapoea, Kapaxannaxckuii 20cyoapcmeenHbwiii
yHusepcumem umenu bepoaxa

Maxkona neoazoeux masxcpuba —CUHO8 UUWIAPUHU VIMKA3UUL 84
HAMUICANApUHU  Maxaul Kuiuwea Oasuuianean 6a YHOAd KaHOau
yeymapoan  goudananuul  Kepakaueu Kypcamuieau. YHoa acocuil
ILMUOOP XU-K8AOpam 6a MamemMamux CMAmuCMuKaHuie —atpum
Memoonapuea bauuLIaHean 8a YmKa3uiean nedazo2ux maicpuda-cunos
UWIapu yiap acocuoa Kauma uwiaw Uyanapu Kypcamud oepunea.

Kanum cyznap: masicpuba-cunog uwinapu, OIUHeaH HAMUNCAAD
8a YIApHU KAUMa Uuiiau, Xu-Kkeaopam 6a Mamemamur-cmamucmuxa
MEMOoOnapu, ONUHSAH HAMUNCAHUHS CAMAPAOOPIULUL.

Cmamus noceswena K nepepabomie NOIYUEHHBX Pe3)IbMamos
8 Neoazocudeckom  IKCHNepumMeHme Memooamu — Xu-keaopam —u
mamemamuueckor cmamucmuku. Ilpu >3mom ocoboe eHumanue
VOeNeHo UCNONb30BAHUI0 MEeMO008 XU-K8aopam U Mamemamuieckoll
cmamucmuku, npueedeHvl KOHKpemHule NPpUMepu K UX UCHONb308AHUIO.

Knwouesvie cnoea:  onvimno-sKCnepuMeHmanvbHas — paboma,
nepepabomka NOIYYEeHHbIX Pe3VIbmamos, Memoovl Xu-keaopam u
Mamemamuyeckol — cmamucmuxu. IO@gekmuenocms  NOIYUEHHbIX
Pe3yIbmamos.

The article is devoted to the processing of the results obtained in the
pedagogical experiment by the methods of chi-square and the methods
of mathematical statistics. At the same time, special attention is paid to
the use of chi-square methods and mathematical statistics, and specific
examples of their use are given.

Key words: experimental work, processing of the results obtained,
chi-square methods and mathematical statistics. The effectiveness of
the results obtained.
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buz ¢usuka Yxutum metoamkacu OYHWYa TAAKUKOT FOPTHU3HII
Oopacuma acocuil TaJAKUKOT OOBEKTMMHU3 (u3uKa (haHu OwiaH yHH
JABJIAaTUMU3HUHT  WKTUMOMM-UKTHCOIUN  PUBOXJIAHUIIM  FOKOPHU
Japakaja pUBOXIJIAHUO TypraH JaBpla, Xap XWwi JaBjiariap opacuia
MaJIaHu#, WIMHA MyHOcaOaTIapHUHT KydainOb, WHGOpPMAIMOH Ba
KOMIIBIOTEP TEXHOJIOTUsJIap XKy/la KaTTa Te3JIMKIIap OWIIaH xkalaialrad
Oup maiiTma yHM YKUTHII METOJMKACHHHU SIHTHM YCYUIAPUHHU TOIHII
xucobnanaau. llyHra OOFIMK MKKHM XWI: Ky3aTHIL Ba Yiyanuiap Ouian
ui1 oo 6opamus.

bupununcu, ¢pusuka Gpann 6u3 Kypud YMKKaH Ba3UATIA ONTHKA Ba
KBaHT (Qu3uka Oyilnua yiuanuiap, Xap Xujl Taxpubanap yTKazuil Ba
(U3MKAaHUHT aHUK COXaJlapura TerHIUIH.

Wkxununcu Oyica, menaroruk HyKTau Ha3ap acocuaa Oaxxapuiran
WIUIApHUHT OepraH CTAaTUCTHK HaTWKalapuHU Oaxonam  Oyiau0
xucobnanaau. bupok, yTkazuiaraH WiIMui TaIKUKOT HATHXKaJIapUHU
KaiiTa WIIIanm skapaéHuja, TYIUIAHTaH COHJIM  MabIyMOTIApHU
CTAaTUCTUK Kaiita wunwuilam tydaiinu Mabiym Oup JHapaxanaru
YMYMUAJIMKHUHT YPUH OJUILMHM SIKKON Kypcaragu. Pusuka ¢anu
Hazapuil Ba 3KCIIEpUMEHTAN TaJAKUKOTIAPHUHI WUFUHJUCU SKaHJIUTU
MabiIyM OYITaHW ydyH ynap Oup Ouwpura OOFnuK Ba Oup OupuHU
TYAAupuO pHUBOXKIAHATU. SIHIM SKCHEPUMEHTad PHUBOXKIAHUIILIAP
SHIH Ha3apWsJIapHUHT Taiao OynummHu Tanad kwiamu. Teckapu
OynraH BasuATAa Hasapuil (GU3MKAAAard PUBOXJIAHUILIAD SHIU
SKCHEPUMEHTIAPHY KYHUIIHK Tanab Kuiagu. YKyB (aHu cudaruaa
(bu3MKaHN YpraHuil JaBOMHUIA KCIIEPUMEHTAN Ba HAa3apUi TAAKUKOT
Oyiinua KOOMIMATIIapra 3ra OYJIUII abJIOXH/Ia aXaMUsATra 3ra. YMyMUi
¢u3nka Kypcuaa SKCIEpUMEHTal TaJKUKOTIapra Oyiaran acocaH
nabopaTopusi MPaKTUKYM UIIUTAPHU MAKIUIaHAAu. Xap KaH/Iau me1aroruk
HKCIIEPUMEHTHHUHT MaKca/lu Ha3apuil iy OuaH OJIMHraH HaTHKalap Ba
TaAKUKOTIAp YTKa3uI1a KaOysl KWJIMHIaH TUIIOTE3aHUHT TYFPUIUTUHU
€KM XaTo JKaHJIUTHHHM Tacaukiam Oymmu0 xucoOmanamu. bomrkada
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alTrania, NeJaroruk TaJKUKOTJIapJa Ha3zapaa TYTWITaH IEeNaroruk
oMuJUIap (MacajiaH, YKUTULIHUHT SHTH Ma3MYHH, HIAKJJIapU, yCyJUlapH,
KUX03JIapyu B.0.) KaHJal HaTwKa OCpPUIIMHM aHUKJIANIIaH HOOpaT.
YHUHT y49yH TaAKUKOT 00beKTH (OM3HUHT WIIMMH3/a OUp Heda ONui
VKyB Myaccacajapujaru Xap Xui akaJIeMUuK IrypyxJjiapiaru tajadanap)
Y4yH KYyJUIaHTaHIa Iy TabCUPHUHI JACTypra ailylaHraH IeJaroruk
TabCcHUpiiapra COJMIITHPTaHAa OOIlKaya HaTIKAJIApHU OCpUIINHU
aHukianaad noopar [1-2]

JleMak, TaJKMKOT SKyHHJa TaHiaa0 OJMHIaH HSKCIEPUMEHTal Ba
HA30paT TypyXJapy Penpe3eHTaTuB OYIUIINHN aHUKTa0 OUII Kepak.

[yxuHr yuyH ¢u3nuka YKUTUII OYHNYa MeJaroruk TaJlKUKomIapaa
XaMmJa OKCIEPUMEHTal TaJKUKOTIApHM  Oaxkapuil  JTaBOMUAA
YI4aHaIWUraH KaTTaJIuKHUHT KMMMaTura, 11y yJIdaHaJuraH KaTTaJIuKKa
TYFPUAAH TYFpU HUCOATU HYK, YyHKU KYI COHJIM TacoaudaH ro3ara
KeJIaJural OMWIIap TabCUp KHUJIaIu. DXTUMOJUIAp Ha3apusicu OuiIaH
MaTeMaTuK CTAaTUCTHKA YCyJUlapuaaH (olgalaHUIl HYKTaW Hazapu
OYiinuarneaarorvuk TaIKMKOTIap/1a OJTMHUIIIHN KepakK Oy JIraH KaTTaauKIiap
y3mapura oua KyHHIAruaeKk ysradajumkinapra ora. bupunumpgas,
MeNaroruKk  xoAucanap OwimaH  JkapaHiIapHH — Tapudaiiauran
TacogudaH Maigo Oymaaurad KaTTaTUKIApPHHU YIdarl aMaduéTH Iy
BaKTraya eTapiu Japaxaja uiad ynkuiMarad. MKkuHuuaad, cugar
KUXATAaH TaxJIMia KUiauiml €paaMujaa w1y TaconudaH ONMHAIUraH
KaTTAJIMKIAPHUHT 3XTUMOJUIMK OMJIaH OOFIUK OYiraH KOHYHUSATIApU
Oenrucu3 €ku IIyHAAH KOHYHJIAPHM AaHUKJIALIHUHT Y3M Macana Jed
xucoOmaHaau [2].

bu3 onuHran HaTWKajdapHW MareMaTWK CTaTUCTUKAHUHI acOCHA
SApaTUIraH KOMITBIOTEP JACTyPIapHUHT OOp SKAaHJIUTUHYU Al THO YTaMu3.
Vnapuunr karopura OriginLab Corporation ¢pupmacuauar Microsoft
Windows omnepanMoH cucCTeMacd TOMOHHMJAH OOIIKapuiIaJnuraH
MabJIyMOTJIIAPDHA COHJIM KalTa WIUIaiIurad Ba WIMUN rpaduk ydyH
Maxcyc Origin gactypiap naketu kupanu [4].

=
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Vausr yuyn Wolfram komnanuscuaunr Wolfram Demonstration
Project caiitunaru ‘Regression analysis’ Oyiinua eqriiran Macaianapra
apTHOOp Oepumn ertapiu (Oy epma 60 maH 3MET AEMOHCTPAIMOH
taxpubanap kenrupwiaran). Ulynnail iymmap Ounan KoppessuoH
taxymn  Kwum  Oyiinga  Correlation  omeparopuHuHT — €pramuaa
eunsIaurad HamyHa cudaruaa kymiad mMacananapHu TOMUII MyMKHH.
Iy Ounan Oupra KOPpeISILMOH TaxXJIWi KWIWIIAA, PErpecCUOH
TaxJIWI Kuuiaa xaMm Microsoft kopropanuscu Tamoruaan Microsoft
Windows yuyH uiiuiad YuKuIra 3J1eKTPOH JKajBajiap OWIaH uIlianra
uMKoH Oepanuran Microsoft Excel mactypuman doiigananum xam
V3UHUHT KyJaiaukiapura sra. bus yTkazuiaran Taakukomiap Oopacuaa
Mathematica kommbloTep anrebpa cucreMacuHu Xam (OyHaaH
keiimn Mathematica cucremacuma) Microsoft Excel nmactypuman
KeHr (doipananauk. Ynap Oup OUpUHU TYnaupaad Ba TYFpu Oynrax
HaTIKaJapHU onuiira épaam Oepau.

Wcranran uiaMuii uiia TaAKUKOTYH TOMOHHUJAH OJIMHUIIN MaKCaaAra
MyBOGUK KeJlaJuraH THIoTe3a KYWHIN Kepak. Mucos yuyH, OM3HUHT
WIIMMH3/1a Ha3apAa TYTWITaH acoCHUW THWIOTe3a Kyhuaaruda. YHHHT
acoCuil MabHOCH XO3UPI'H KyHJap/a KEeHT KYJJIaHWINO KennHa&TraH
WIFOp TMEJaroruk TEXHOJOTHsiap OujaH Oupramukia U3YHILIIHK
TaMOMHMIMHU ONTHKA (aHUHHU YKUTHIIAA KyJIJaraHuMu3aa OWiIuM
Oepull >KapaHUHUHT CaMapaJOpJIUTUHU  OLIUPHIN XHCOOJaHAIH.
bynpaii BasusToa TUIOTE3aHUHI KaHIal HaTKa OepraHjIurvuHu
aHUKJAIl y4YyH CTaTUCTHK YCyiapu EpaaMuaa TaJIKUKOTIAp
roputuin Tanad kwimHaau. llynnait Hykran Hazap OuinaH Kaparasnua,
TUMOTE3aJapHUHT OepaJiural caMapaJopJIMTuHU aHUKIalga OUpUHIA
HaBOaraa Xxu-kBaapar ( x’ Me30HH) METOIN YHYMITH XHCOOIaHa TH.

Xu-KBagpar  ME30HUHUHI  EpIaMuja HUXTUEPUM  Typaaru
TUIIOTE3aHUHT TYFPWIUTHHHA CTATUCTUK JKUXATIAH TEKITUPUO KYPHIII
MyMKuH. Ofatia «HOJb TUIOTe3a» 1e0 aTanaJural THIoTe3a TYFpu
Oynmamuran BasWsTIA 03ara KelaguraH ME30HH XH-KBaJpaT OpKalu
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xucobmanaan. AMMO HOJIb THUIOTe3a OYJca Ky3aTWIaJuraH HKKU
(dbeHoMeH opacuaa OoFnaHUII WYK 1e0 Oamropar KHIUIIIAaH UOOpar.
Arap ka0Oys KUJIMHTaH Oanioparra TecKapy OyiraH Ba3usTaa Jaiuiiianl
MYMKHH O¥ynMaca, yH/Aa HOJ ruroTes3a Tyrpu e xucobmanaau. Homb
THIIOTE3aHN OEKOp KWJIMII, WKKH BOKea €KM ()EHOMEH OpacHIaru
OoryaHum 1ed Xyloca YMKAPUII XO3UPTd 3aMOH WMJIMHHHHT OJAM[IA
Typral »HI MyXuM Macana Oynu0® xucobmanamu. CTaTuCTHKAa HOJb
TUNIOTE€3aHUHT KaH/lall Ba3usATIa OCKOp OYIMIIM XaKuja aHWK OyiraH
maptiapan Oepaau. Homb rumnores3a cudaruga onud TaaKUKOT 0IHO
Oopunaérran y3rapyBuniap opacua y3apo OOFIaHUII KU KOPPETISIUs
WYk ne6 Oamopar KUIMHATH.

[legaroruk  TagKUKOTIApAard  THUMIOTe3a  OUp  yCYAHUHT
MKKMHYHCHIAH €KW OOoIIKamapuiaH OpTHKYA OVIMIIM XaKHIard
Oamopar 0yimu0 xucoOmaHaan.

Xu-KBaJgpaT ME30HU ACHUMITOTUK J>KUXATAaH TYFPH ME30H Jeb
xucoOmanaau. LLlyHUHT yayH TaH1a0 OJMMHTaH TAKCUMIIAHUIIIHYU TaHIa0
OJIMHTaH MabJIyMOTJIAPHUHT XaKMUHU KaTTaJalITUPHIL OPKAJIU yIIapHU
XHU-KBaJIpaT TaKCHUMIIAHUIINTa XOXJaraHda SKAHJIATUII MYMKHH.
Kowua 6¥iinua k SpKHHIIMK Aapakacura sra 0yiarad x’ TaKCHMJIaHUIIN
Oup OupumaH MycTakwi OynraH TacomudaH ONMHAJAWTAH HOpPMA
KaTTajukiaap 6ynanuran 6ynca, yuna Tacoaudan oJiMHaIUTaH
x=al+al+ai+--al KaTTAIMK k SPKMHIMK Japakacyra ra Xu-

KBaJIpaT TaKCUMJIAHHIIN TypHra 3ra 0yiaau.

WnmMuii, SHIMKIIONEINK Ba YKYB anabuétiapaa x’ TaKCUMIIAHHUIIN
€xu x’ ME30HM XaKuaa KEHI TypAard MabJIyMOTIAPHH OJIHII MyMKHH.
Macanan, Oy me3on 1900 iiunu Kapn Ilupcon TamoHupgaH Takimud
aTuiras [5].

By umHuM X03upru 3aMOH MaT€MaTHUK CTaTUCTUKAHUHI acoOCH
ne6 kapam MyMKuH. By coxa 6¥iinua [lupcoHnan onauH uIIIaran
MyTaxaccucliap SKCIEePUMEHTAJ HaTWXAJapHUHT TpapuKIapUHU
Ty3raH Ba yIapHH TYFpH 1e6 XucoGmaraH. Y3WHHHI MakoNacHaa
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K.IIupcoH cratucTukagaH HOTYFpH (GOHIaNaHHUII YYyH KH3HKApIU
MUCOJUTAPHU KENTUpraH. YinapHUHr Oupu Monrte-Kapno maxpunaru
MKKH Xa()TalMK Ky3aTULIHUHT HATWXKACK A OJMHTraH. by HaTwka Oy iinya
TYFpU sicalraH PYJCTKAHWHI KYTWJITAH YYacTKacHAa TYXTAIIMHUHT
axtumosuuru 107? yamacura TeHr 6yin0 unkkaH. bupok, Oy Me30HHM
Mypakka® rumnore3a yuyH Qoiinananranga K.IIupcon spkuHIMK
JapakaCUHW aHUKJIALl >Kapa€HHWJa XaroluKra uyn Kyurad. by
xaro P.A.®umep tamMoHMAaH Ty3aTwirad [6]. Y Mabiaym Oyiamarax
NapaMEeTPHUHI YaMaJapuHU OaxXOJALIHUHT YCylu OYIraH Xakukarra
SKMH KeJIUITHUHT MAaKCUMYMH YCYIUHH Takaud kumau [7].
XU-KBaIpaT ME30HM COHJIM TypJard HWKKH MabJIyMOTIapHUHT
HuFuHAMCH Oup-OMpH OMJIaH COMUIUTHPUII yuyH Kyyutanunagu. Hly
MabJIyMOTIIap HUFUHIMCUHUHT UKKAJIACH XaM OUp XOAMCAaHU OJIUHAAH
OenrmiaHu® ONMHTaH Oaxonaml KpuTepuiaapu OYViuda TaaKuKOTIap
JaBOMMJIA OJMHAIU. Mucon ydyH TajabaJapHUHT WUKKH TYPYXUHU
TaHnad OJNMIIMMHM3 MYMKHMH Oynanu. bupunum rypyx (Hazoparra
OJIMHTaH TYpPyX) YUyH YKYB jKapaéHUHH JacTypra aillaHTaH METOIHKa
OunaH, aMMO MKMHYM TypyX (OyHaall TypyxXHH SKCIIEPUMEHTAN TYpyX
ne6 araiimu3) ydyH Oyica VKyB KapaéHUHU WILIA0 YWKWITAH SHTU
MeTonuka OVinya yTui kepak. byHnmai xonartna KyTWiraH HaTwkara
(TUIOTEe3aHUHT TYFPH OYITUILN ) SPUIIUIIHUHT OEpUIITaH aXaMUS TIAUIUK
Japakacura MOC KeNaJWraH COH KUHUMAaTHHM aHHWKJIAIIHUHT
MyMKUHYMIUTKH Tonunaau. lllyHuHr Ounan Oupra xoxmiaraH rypyx
yuyH 6up Oupu Omian MabiyMm Oup OOFJIaHUINITa 3Ta KaTTaTUKJIAPHUHT
Ky(pTHHH onuII Kepak (0u3 Kapa€rran Ba3usaTAa OupAex 0axo oiraH
Tanabanap coHu, 6axo Oup yama, Tanabanap COHU UKKUHYM Yama).
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Taxxpnba-cHHOB UIITapUAa KaTHAIITAaH YKyBUMIAP COHU

1-xanBai
T'ypyxaap maM“g;‘g:“““ap 2017-2018 | 2018-2019 | 2019-2020
Taxxpuba 292 78 99 115
Ha3zopar 290 78 100 112
Kamn 582 156 199 227

YKyBuMIapJa CTaTUCTUK TyUIyHYaNap TYFpUCHIaru KyHUKMaiap
HIAKJUTAHTAHIUK JapaKaCHHUHT TacTIIa0KU HATIKaIapu

L'ypyx yK}z:;:;ﬂap 5 6axo | 4 6axo 3 0axo | 2 6axo
2017-2018 YKyB MMJIMIard HaTHKaugap
OnTuka Kyper Oyinya 2-Kypc Tajadansapura
Taxpuoda 44 9 19 15 1
Haszopar 46 3 16 22 5
Kamu 90 12 35 37 6
KBanT Mexanuka Kkypcu OViinga 3-Kypc Tayrabajapura
Taxpubda 34 7 14 12 1
Hasopar 32 2 8 17 5
Kamu 66 9 22 29 6
YMyMui 156 21 57 66 12
2018-2019 VKyB HHUIMIaru HaTwKagap
Onruka Kypcu 0viinya 2-Kypc Tajgadajiapura
Taxxpuoda 55 10 23 22 -
Hazopar 54 6 20 24 4
Kamu 109 16 43 46 4
KBanT Mexanuka Kypcu 0Viinua 3-Kypc Tajgadajapura
Taxxpubda 44 8 19 16 1
Hasopar 46 5 14 22 5
Kamu 90 13 33 38 6
VYmymuit 199 29 76 84 10
2019-2020 VKyB HHIMOArd HaTIOKaIap
Onruka Kypeu 0viinya 2-Kypc Tajgadajiapura
Taxxpuda 60 14 24 22 -
Ha3zopar 58 9 19 26 4
Kamu 118 23 43 48 4
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KBanT Mexanuka Kypcu O6yitnya 3-kypc Tanabanapura
Taxxpuoda 55 11 24 20 -
Ha3zopar 54 8 18 25 3

Kamu 109 19 42 45 3
Ymymuii 227 42 85 93 7

Kawut 582 92 218 243 29
ymMyMmmHii

Onmuit  TapnUM Myaccacalapuia YTKa3wiraH TaXxpuOa-CHHOB
WIUTAPUHUHT YMYMHH XpcoOmamiap KyHugard KYpUHHIIIA HATHXKa
oepau.

By epna OM3HUHT TUMOTE3aHU TEKIIUPUO KYPHUII YIyH X’ ME30HHU-
HUHT CTaTUCTUKACUHU c=4 OYyJIafuraH Ba3usIT YUyH OeITuin OyaraH

1 c (n,Q5; — 1,Q4;)?
Ty Mg £~ @1 + O

T =

dbopMynacHHUHT €pramMuia XucoOnanuiap IOpUTaMu3. YHUHT YUYyH
Mathematica nakeTHHHH THIHIa KyHUAaruaek udoganiapHu E3amMus:

nl=292; n2=290; NI=4; QI[1]=59; QI[2]=123; QI1[3]=107;
Q1[4]=3; Q2[1]=33; Q2[2]=95; Q2[3]=136; Q2[4]=26;

Print[ « DpkuHINK AapakalapuHUHT COHU V = «,N1-1,»; «,»

1 en1 (misgalil-nzeQiEiD®
nilsnz <=1 @1lid+gz[i 1771

T=N[

by mactyp Oyiinua xucoOnanuiap KyWHIaruaeKk HaTHXKalapHU
oepmu:

DPKHUHIIUK JapakanapuHuHr connv=3;T = 32,63995361610178.

by epna 6u3 7 Ownan x’ Hu Oenruiant
KUpUTTaHMU3 cababum, Mathematica nakeTMHUHT THWIHIA OOIIKA
Kuiimar ned TymyHuO xucobma® kerrawiuru yayH 7 Xxapu Ounan
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OeJruiIaniHi KUPUTAUK Ba HaTkKaaa x°=32,64 KuiiMaT Kelud YUKIH.
By ¥3 naBbatuna x> = 32,64 > y2, = 7,815 OGyaranauru ydyH

H, rumoresa (mmuid apaz) pan stunan. Yermnammm ertapiada
Karta OyiraHmuru cababimu, Taxpuba TypyXuaard YKyBUYHIAPHUHT
ownuMm napaxkacu 95% WIMOHWIMIUK OWNlaH Ha30paT TypyxjapAard
VKyBYMJIADHUHT OWJIMM JapakacHJaH IOKOPH SKaHJIWTH aHWUKJIAHIIH.

Taxxpnba-CHHOB HaTIXKalapu yMyMJIAIITHPUIUO,

KYpUHMIIKAA 1-pacMa TaCBUpJIaHTaH.

160
140
120
100
80
60
40
20
0

136
175
107
g5
59
2B 26
i
5 - 2 2

B Taxpuba M Hasopar

Juarpamma

1-pacm. TanabanapHUHT Ta)KpHOa-CHHOB SIKYHU/IA Y3TIAIITHPHIL
KYpCaTKU4M HarpaMMacu

Omnuii TabaMM Myaccacaiapyuja YyTKa3wirad Taxxpruoa-cuHOB
WIUIAPUHAHT YMYMUN CTaTUCTUK TAXJIWIH

Vkys VkyBun- baxonusr Camapa-
M I'ypyxiap Ky «S» [«d» |«3» [«2» [ypTaua P
Hnapu JIap COHH N AOPJIHK
KHiiMaTH
Taxpuba [292 59 1123 107 |3 |3.82 11
Ymymuii |Hazopar 290 33 195 (136 [26 |3.46 ’
Kamu 582 92 218 [243 |29
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by »ca TagkuKOoTHMHU3  OpKalW  HUILIA0  YUKWUJITaAH
Takaug Ba TaBCHSJIAPDHWHT TMeJAaroruk HYKTaWw Has3apjaaH
UIIOHYIMJIUTMHU XaMJa CTAaTUCTUK JKUXAaTAaH axaMHsTra
sra Oynaran mwxoOuil HaTWxajsapra oJu0 KeNTaHJIUTHHU
TacAUKIAWIu. AHUKIAHTaH V3JaITHPHUII  caMapaJopIurd
Oupnan kartTanuruHu (y=1,1>1) €xu 10% ra olTaHIUTHHUA KYPUII
MyMKHUH. Jlemak, OM3 TaBcHs 3TraH YKUTHUII METOAMKACH aHbaHABUU
onmub OopwiraH VKUTHII METOAWMKAcHra HHUCOATaH camapaiu
SKAHJIUTU MAaTEeMaTHK-CTaTUCTHKA YCYJIJapu OpKalu HCOOTIaH/IH.
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